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MOAENNPOBAHUE COBCTBEHHbLIX PEBOHAHCHbIX YHACTOT
N MEXAHUYECKUX HAMNPAXEHUU B MOAYNAX 3JIEKTPOHHbIX
CUCTEM

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uHhopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecniybniuka benapycb

BepxxaHuH [. A.
JlaHuH B. J1. — 0-p. mexH. Hayk, npogheccop

OfHUM 13 BaXXHEMWMX rnokas3aTenei HafeXHOCTU YyCTPOWCTBa, ONpefernsemMoro Ha atane npoekTUpOBaHWSA, ABMSETCS
BMOPONpOYHOCTL. [03TOMY Ha aTane NpPOeKTUpPOBaHUS HeobXxoauM aHanma CBOBOAHBIX MexaHMyeckux konebaHWi, KOTOopbI
NPOBOAUTCS C Lenbio onpeaeneHns CO6CTBEHHbIX YacToT 1 hopM KonebaHun aneMeHTOB KOHCTPYKLMU.

B npaBunbHO CKOHCTPYMpOBaHHOW annapaTtype COGCTBEHHAs YacToTa KOHCTPYKLUMU HE AOIMKHa HaxoauTbCs B
CNeKTpe YacTOT BHELLHWNX BO3OENCTBMIA. XOTS Nobast KOHCTPYKUMA obnagaeT HECKONMbKUMY 3Ha4YEeHUAMN CODCTBEHHBIX
YacToT, OOHAKO pacyeT BbIMOMHAETCHA TOMbKO AN HU3LIMX 3HAYEHWIN, MOCKOMNbKY AedopMaLun KOHCTPYKUMIA B 3TOM
cnyyae 6yaoyT makcumanbHbiMU. Ecnu Hu3wee 3HayeHMe COBGCTBEHHOM 4acToTbl BXOAUT B AMana3oH BHELUHUX
BO3OENCTBUMA, TO KOHCTPYKUMIO OopabaTbiBalOT C LEMbl YBENUYEHUST U BbIXOAA W3 CMEKTpa 4acTOT BHELLUHUX
BOo3dencTBui. MoaToMy Ha 3Tane npOEeKTUPOBaHUs HeobXoAuM aHanm3 CBOOOAHbLIX MeXaHUYecKuX kornebGaHuim,
KOTOpbIA MPOBOAUTCS C LIENblo onpeaeneHnss COOCTBEHHbBIX 4acToT U popM kornebaHui 3NeMEHTOB KOHCTPYKLIMU.
PacyeT cBOGOAHLIX MexaHUYecKknx konebaHuii NPOBOAUTCS 6e3 yyeTa AMHAMUYECKMX Harpy3ok, HO SBMSEeTCS NepBbiM
1 06A3aTenbHbIM LWarom npy pelleHnn 6onee CnoxHbIX AMHaMUYecknx 3aga.

B kauectBe nporpammbl, NMO3BOMSIOWENA NPUMEHUTb METOA KOHEYHbIX 3NIEMEHTOB ANA NMoucka U aHanvaa
3Ha4YeHU COOCTBEHHBLIX YacToT M opm BOIH, BbibpaH nakeT ANSYS. Metogouka aHanmsa kornebaHuin BKIHOYaEeT:
Cco3daHne reoMeTpuyecko MoAenu, 3ajaHue CBOWCTB MaTepuarioB W TPaHWYHbIX YCIOBWIA, HacTpoOWka Onuun
pacyeTa, BbIbOp BapuaHTa 3akpensieHnst KOHCTPYKUUK (Npyv HEo6X04MMOCTI), MPOCMOTP U aHanu3 pe3ynbTaToB.

OnddepeHumansHoe ypaBHeHWe CBOOOAHLIX KorebaHuii siBnsieTcs YacTHbIM criydaem obLiero ypaBHeEHWS

aswxerus [1]:
[MIK3}+[KKX}=0,

roe M — macca, K — koadpcumumeHT ynpyrocTu.

Mpun pacdeTe cBoboaHbIX KOnebaHWi 3akpensnieHne KOHCTPYKUMM He SBNnsSeTcst 06si3aTenbHbIM YCrOBUEM
pacyeTa, Kak B 3ajavax crtaTuku; popma cBOOOAHbBIX KONeOaHW BbIYMCISETCA B OTHOCUTENbHbLIX eQuHMLAX U He
No3BONSiET ONpeaenuTb abConMTHLIE CMELLEHUS.

B paHHOM aHanu3e o0ObekTbl, HanpsiMyld He BhMSIOLIME Ha MNPOYHOCTb YCTPOWCTBA M MMelLue
He3HauuTenbHble MaccCbl, NpeacTaBreHbl YCNoBHO. naTel neyaTtHble C 3MeMeHTHOM 6a3on Takke M306pakeHbI
YCIMOBHO, TaK Kak X MacCoBbl€ XapaKTEPUCTMKN HE OKa3bIBAKOT 3HAYUTENBHOMO BUSIHUS HA pacyeT; ux guandeckmne
CBOWCTBA, HEO6GX0AMMbIE Ast pacyeTa, YCpeaAHEHbI.

B aHanuse cBobogHbix BUOpauuin He 3a4alTCs KOHCTPYKLUMOHHbBIE U TEMMOBbIE Harpy3ku, KOTOpble MOryT
ObITb YYTEHbI TOMBKO Kak NpeABapuTEnbHble, B JaHHOM aHanv3e pacyeT BegeTcs npy Temneparype 22 °C.

B 3apaHHoM amanasoHe yactot (o1 0 go 150 M'y) npu aHanm3e Obino BbIABNEHO 6 pe30HaHCHbIX YacToT. Tpu
NepBbIX BbISBMEHHbLIX PE30HAHCHBLIX YacToTbl O4eHb 6nm3kM k O I'u. DTO 4YacTOTbl, COOTBETCTBYHOLLME >KECTKOMY
OBWKEHWNIO KOHCTPYKLUMU — HYNEBbIE 3Ha4YeHus1 konebaHuin co CMeLLeHneM NonoXeHust copkn. B utore pesoHaHchl
yctponctea: 30,1 Ny, 81,8 Iy, 97,6 y. B oTnnuMe OT CTAaTUYECKOro NMHEMHOrO aHanusa npu pacyeTe cBOOOOHbIX
BUOpaunii NpeaoTBpaLLEHNE XECTKOro ABWXKEHMS TeN He ABnsieTcsl o6a3aTenbHbIM yYCroBuem [2].

PaccmoTpum BO3HMKalOLWMe HanpsxeHus B Hanbornee OTBETCTBEHHbLIX MeCTax KOHCTPyKuun. OTOo MecTa
COEAVHEHUS] HECYLUMX MIacTWH, MeCcTa KpensieHnss MaTepPUHCKOM MnaTtbl K KOPMyCy U KPenmneHus JIYKOB K 3afHen
KpblllKke YCTpOWCTBa. PacyeTHble mapameTpbl — HanpspkeHusi, Aedopmauuy — BbIMUCISKOTCA OTHOCUTENbHbBIMMU,
MOCKOmNbKY He 3aJaeTcsl BO3OYXAEHWE KOHCTPYKLUWM BHELIHUMU cunamu. [lepBbli OTBETCTBEHHBIN TUM COEAUHEHWIA
(puc. 1) B paccmaTpyBaeMoM YCTPOWCTBE — MECTa COEAMHEHUSI NNACTH (NoTavHble BUHTLI M3x12 B MecTax KOHTakTa
C nnacTuHon kopnyca).

Mo pesynbTaTtaM MOZENUPOBaHWUS BUOHO, YTO MeEXOYy PE30HAHCHOW YacTOTOM W HanpsbkeHUWeM HeT
byHKUMOHanNbHOM 3aBUCMMOCTU. Tak Ha pe3oHaHcHomn YacTtoTte 30,1 Ny MakcumanbHas Harpy3ka NpuxXoanTCs Ha BUHT
u cocTasnsiet 120-10° Ma, Ha vactorte 81,8 My — 69-10° Ma, Ha yacToTe 97,6 'y — 160-10° Ma.

BTopoi OTBETCTBEHHLIN TUM COeOUHEHUA (pUC. 2) — MecTa KpPeEMnmeHUsi MaTepUHCKOM nnatbl (NOTanHble
BMHTbI M3x10 B MecTax KoHTaKTa C nnacTuHon kopnyca). Pe3ynbTaT MogenupoBaHus NO3BONSET caenaTb BbIBOA, YTO
HanpsbKeHWsi, BO3HUKAKOLUME B KOHCTPYKUMM, BO3pacTaldT C YBEMUYEHWEM pE30HAHCHOW 4acToTbl. Tak Ha
pesoHaHcHon YactoTte 30,1 'y MakcumarnbHas Harpyska npuxoguTcsl Ha BUHT U cocTaBnsieT 15-10° Ma, Ha yacToTe
81,8 Ty — Ha BMHT M coctaBnseT 16:10° Ma, Ha uacTote 97,6 i MaKCUMyM Harpysku MpuxXoauTca Ha KPOMKY
KpenexHoro oTBepCcTusa 1 coctasnser 67-10° Ma.

TpeTnin OTBETCTBEHHbIN TN COeAMHEHUI (pUC. 3) — MecTa KpenneHus fIoKOB K Kopnycy (noTanHble BUHTHI
M2,5x4 B MecTax KOHTaKkTa ¢ 3anpeccoBaHHbIMU BTynkamu KF2-M2,5).



|

Puc. 1 — KoHTakT «BUHT Puc. 2 — KOoHTakT «BUHT Puc. 3 — KoHTakT «BUHT
M3x12 — nnactuHa Kopnyca» Ha M3x10 — nnactuHa kopnyca» Ha M2,5x4 — BTynka» Ha pe3oHaHCHOW
pe3oHaHcHou YacTtoTte 30,1 Ny pe3oHaHcHou vacToTe 30,1 Ny, vyacrtote 30,1 'y

Tak Ha pesoHaHcHoun yactoTe 30,1 'y MakcumarnbHas Harpyska NpuxoamuTCAa Ha BTYNKY U cocTasnseT 49- 10°
Ma, npy aTOM Harpyska Ha KpOMKYy OTBepCTUs COCTaBJ'IﬂeT 15-10° Ma; Ha yacToTe 81,8 'Ly MakcUManbHas Harpyska
NpuXoamTbCA Ha BTYNKY U cocTtaenset 170- 10° Ma, J.)VI 3TOM Harpyska Ha KpOMKYy OTBepCTUS (hakTUYecku paBHa
MaKCUMarnbHOW Harpyske Ha y3en n coctaenseT 140-107 MNa; Ha YacToTe 97,6 'y MakcumanbHas Harpyska npuxoauTcs
Ha BTYIKy 1 cocTaensieT 150- 10° Ma.

mcTorpammbl pacnpegeneHns HanpsXKeHUn Nno Tunam COeAMHEHUN N PE3OHAHCHBIM YacToTaM (B YCIOBHbIX
eOuHMLax) BbIrmsauT cneayowmum obpasom (puc. 4, 5):

HanpaxeHue, 400 Hanpsskenwe, 400
109 Na 10° Ma

350 350 ~
300 300 +
250 250 -
200 200 -
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30 1 818 93 Tun 1 Tun 2 Tur
Tun coeguHeHW PeazoHaHcHaa udacToTa, Ny
EBTun 1 =Tun 2 ®Tun 3 m30,1 =818 m9756
Puc. 4 — 'ncTorpamma pacnpeaeneHus Puc. 5 — M'mcTtorpamma pacnpefeneHns Hanps>kKeHnn
HanpsKeHUi Mo Tnam CoeanHeHU Mo Pe3oHaHCHbIM YacToTam

[ns npepoTBpalleHnss OTBMHYMBAHUS KPEMEXHbIX 3MEeMEHTOB B KOHCTPYKLMM MOOWUIBbHOM CUCTEMBI
Heo6XxoAMMO Ans NepBoro Tvna CoeaMHEHU NCNoMnb3oBaTb aHadPObHbLIV mKcaTop, ANA BTOPOro Tuna CoeanHeHnn —
YBENUYNTL KONMMYECTBO COeAMHEHVIN ANS KPEMNMeHUss MaTepuHCKON nnatbl. [na noBbILEHNS HaAeXHOCTN pe3bboBbIX
COeAMHEHN TPeTbero Tuna HeobXxoAMMO MKCMONb30BaTb aHa3POOHbIM MKCaTop, a TakKe CHU3UTb Maccy cammx
IOKOB C LieNblo YMEHbLUEHUS Harpy30K Ha KpenexXHble 3feMeHTbl.

BbiBobI:

1. Tuctorpamma pacnpegeneHusi HamnpskeHui no TWnam CoedMHEHWI MO3BONSIOT HarnsigHoO onpejenuTb
Hanbonee ya3BUMbIV ANst BUOpaumii TUN coeguHeHnn — Tun 3 (MecTa KpenrneHus foKoB K KOpMycy (NoTalHble BUHTHI B
MecCTax KOHTaKTa C 3anpeccoBaHHbIMU BTyrkamu)).

2. ins Tpex Hanbonee 3Ha4YMMbIX TUMOB COEANHEHUIA MOOUIBHOWN 3MEKTPOHHON CUCTEMbI, COOTBETCTBEHHO U
[ONs BCEro yCTpOMCTBa, MakCcumMarbHble HanpsxkeHus HabnogaeTtca Ha YacTtote 97,6 Ny,

3. MogenvpoBaHue NOATBEPAWIIO 3aKNaAbiBaeMble PUCKM U MOKa3ano MecTa, B KOTOPbIX HY)XHO MOBbICUTb
HaOEeXHOCTb Y30B He KOHCTPYKLMOHHbIMK crnocobamn. EANHCTBEHHBIM HEO6XOAMMBIM peLLeHMEM MO KOPPEKTUPOBKE
KOHCTPYKTUBA ABMAETCS yBENMYeHNe KpenexHblX OTBEPCTMI NOA MaTePUHCKYIO nnarty.

Cnmncok Mcnonb3oBaHHbIX MCTOYHUKOB!
1. Kent, L. L. Ansys Workbench Tutorial / L.L. Kent. Arlington: University of Texas, 2005. — 76 p.

2. BepxanuH, [1. A. MogenupoBaHue cO6CTBEHHOWM PE30HAHCHOMN YaCcTOTbl MOBUIBHON 3MEKTPOHHOM cucTembl / [. A.
Bepxanun [. A. // 7-as MexayHapoaHas Hay4YHO-TexHuYeckast koHdepeHuns «lMpubopoctpoeHue - 2014» / BHTY. — MuHck, 2014. —
C. 254-256.



BnusiHne HectauMOHapPHOro 3NeKTPosin3a Ha 3alWunTHbIe U
3NneKTpu4yeckne CBOUCTBA 3NEKTPOXMMUYECKUX NasieMbIX
6eccBUHLIOBbLIX NOKPbLITUA HAa OCHOBE OJfl0Ba

Bernopycckuli 2ocy0apcmeeHHbIl yHUgepcumem uUHhopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecniybniuka benapycb

Bacuneuy B.K., Kysbmap U.U.

Xwmbinib A.A.— 8-p. mexH. Hayk, npogheccop

[Mpobnema nOBLILEHNSA HALEXHOCTU MW3OENUIA 3MNEKTPOHHOM TEXHUKM U MX KOHKYPEHTOCMOCOOHOCTM peluaeTcs B
HacTosilee Bpemsi NMyTEM CO34aHUsi HOBbIX 3MEKTUBHBIX TEXHOMOMMIA, XapakTepu3yLMXCS BbICOKOW NPOU3BOAUTENBLHOCTLIO,
HU3KOMN SHEpProémKocTbio, 0e30TXOOHOCTbIo, obecneunBaloWUX OTAMYHOE KayecTBO W3roTaBnvMBaemblx u3genuin. Cpeawm
crneunanbHbIX OECCBUHLOBLIX 3MIEKTPOXMMUYECKMX CUCTEM MeTannu3auuu, obecrneynBaloLmMx BbICOKOE Ka4yeCTBO U HAOEXHOCTb
KOHTaKTHbIM NasiHblM COeAVHEHUSAM, BbIAENSATCS MOKPLITUS CNaBoOM ONTOBO-BUCMYT.

B pamkax paboTbl Hag guccepTauuelrt NpPoOBEAEHO MCCNefoBaHWE BIUSHWS HeCTalMOHApHbIX PEXMMOB
ANEeKTPOonM3a Ha 3alUMTHbIe W 3MEeKTPUYEecKne CBOWCTBA ChfaBa OrfoBO-BMCMYT, MOSIYHYEHHOrO W3 3nekTponuTa
cnepywowero cocraea: cynbdat onosa SnSO4 - 45-55 r/n; BucmyT asoTHokucnbii Bi(NO3)s — 1,3-1,5 r/n; kucrnota
cepHast H,SO,4 — 110-140 r/n; HeoHan A®-9-10 — 2-8 r/n; aHTMokcMaaHTHasa gobaeka LIKH-32 — 2 r/n. Temnepatypa
anektponuta 18-22 °C. [na ocaxgeHusa uvcnomnb3oBany paspaboTaHHbini B BIYYWUP BbICOKOYACTOTHBIN MCTOYHMK
NATaHUS TanbBaHUYECKOW BaHHbl MMMYNbCHO-peBEpPCHbIM TokoM WIMT 24-5. McTouHMK nuTaHusa nossonser
dhopmmnpoBaTh B ranbBaHNYECKOM BaHHE UMMYMbChl TOKa MOMIOXUTENBHOW M OTPULLATENBHOW MONSPHOCTH, NapameTpbl
KOTOpbIX 3a4al0TCs Mpy NOMOLLM KoMMbloTepa. MakcMMarbHbIn TOK Harpyskn UctodHuka nutaHus UM 24-5 coctaenset
5 A; yactoTa nMmnynbcoB MoXeT 3agasaTbcs oT 0,1 go 10000 My. MNpu nccnegosaHuax aMNNUTyaHas NANOTHOCTb TOKa
nsmeHsinaces ot 0,5 10 3 A/AM?, ANUTENLHOCTL umnynsca n nayssl — ot 0,1 go 1000 mc [1]

Koppo3anoHHasi CTOMKOCTb MOKPbITUIA OLeHMBanacb NO AaHHbIM CKOPOCTEN CaMOPaCTBOPEHWUsI MOKPbITUNA,
HAHECEHHbIX Ha NaTyHHble NOANIOXKKM M umetlowmnx TonwuHy 6,0 mkm [2]. CKOpOCTb camopacTBOpeHus MeTanna
n3mepsanu rpaBumeTpudeckum Metogom. Ob6pasen ¢ OCaKOEHHbIM MOKPbITUEM MPOMbIBANM B AUCTUIIIMPOBAHHON
BOAe, TLATemNbHO BbICYLUMBANM, a 3atem B3BelunBanu. Mocne yero nomellanu ero B arpeccuBHyto cpegy (pacteop
NaCl 30r/n) Ha 96 uacoB. 3atem obpasel u3Bnekanu U3 pacTBopa, NPOMbIBaNM OUCTUNIIMPOBAHHOW BOAOWN,
TWaTenbHO BbLICYLUMBANU W CHOBa B3BellMBanu. PaccuuTbiBanM u3MeHeHWe maccbl obpasua 3a Bpemsl ero
HaxoXJeHWsi B pacTBOPE MNpu NoTeHLMane camopacTtBopeHusi. TOk camopacTBOPEHUSI:

| Am
°  Sxt

raoe Am - usMeHeHue mMacchl 3nekTpoaa, r;

t — Bpemsa HaxoxXaeHusa meTtanna B pacTBope, C;

S— BUAMMAs NOBEPXHOCTL MeTanna, cM’.

KOHTpOmb KOHTaKTHOrO 3MeKTPMYECcKoro conpoTtueneHus nposogmtcsa cornacHo FOCT 9.302-88 no meTtoay
BOSIbTaMNepPOMETPUMN, OCHOBAHHOMY Ha W3MEPEHUM KOHTAKTHOrO SIIEKTPUYECKOro COMPOTMBIIEHUS TOYEYHOro
KOHTaKTa MeTannmyeckoro obpasua C KOHTPONMpYeMbiM MOKPbITUEM W STanoHHOro anekrpoga. Matepuan
3TaNIOHHOrO aneKkTpoda — naTyHb, dopma paboyen nosepxHocTn — cdepa paguycom 1,5 mMm. Msmepenus
OCYyLLECTBMSAETCA MO TPEX30HAOBOW YEeTbIPEXNPOBOOHOW CXeMe C WCMONb3OBaHWEeM [ABYX TOKOBbIX W  ABYX
noTeHuManbHbIX MPOBOAHWMKOB. Cuna Toka yepe3 wccrnedyeMbll KOHTakT coctasnsana 50 MA, a HanpsikeHve
WCTOYHMKa MUTaHWA NpU packpbITbix 3axumax — 20 mB. KoHTakTHoe conpoTusneHue Ry BbluncnseTcs no dopmyne:

Rk == —I,
roe U — Hanps>XXeHna Mexay noteHumanbHbIMY NPOBOAHUKaMU;
| — TOK, I'IpOTEKaIOLLI,VIVI MO TOKOBbIM NpOBOAHUKAM.

Ha pucyHke 1 npuBegeHbl pesynbTaTbl UCCNEAOBaHUS BIMSIHUS PEeXUMa 3MEKTPONM3a Ha KOPPO3UOHHYH
CTOMKOCTb U KOHTAKTHOE 311EKTPOCONPOTUBIIEHNE MOKPBITUIA CMIIABOM OJTOBO-BUCMYT.

WccnegoBaHna nokasanu, Y4TO SNeKTPOOCaXAeHWe B HECTaUMOHAPHbIX YCMOBUSIX 3MIEKTPONv3a no3sonset
cchopmmpoBaTh H6recTsLmMe NOKPbITUS C HA3KON NMOPUCTOCTLIO U CTABUMBHBIM KOHTAKTHBIM 3MEKTPOCOMNPOTUBIEHNEM.
OueBMOHO NMPEeuMyLLECTBO MMMYMbCHOrO TOKa, NMpW KOTOPOM TOK CaMOPacTBOPEHWSI U OTHOCUTENbHOE KOHTaKTHoe
3MEKTPOCONPOTUBIIEHNE YMEHbLLAETCS C POCTOM CPeHeN NNOTHOCTU ToKa.
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Puc. 1 — 3aBMCUMOCTU BIMSIHASA peXnMa 3MeKTporiv3a Ha KOPPO3UOHHYH CTOMKOCTb (a)
1 KOHTaKTHOE anekTpoconpoTueneHune (6) MoKpbITWIA CrIaBOM ONOBO-BUCMYT

CnuncoK MCNonb30BaHHbIX UCTOYHMKOB:

1. Twpo AM., Mywkos A.A., Brioxosny H.A. T[lporpamMMHO-ynpaBnsembli UCTOYHWK UMMYSIbCHOrO TOKa C BbICOKMM BbIXOAHBLIM
HanpskeHneM // Matepuanel goknagos IV PHTC «Co3aaHne HOBbIX M COBEPLUEHCTBOBaHWE AEWCTBYIOLLMX TEXHOMOMMIA 1
o6opyaoBaHUsi HAHECEHUSI ranbBaHUYECKMX U UX 3aMeLLaoLLmX NOKPbITUIAY, 4-5 nekabpsa 2014 r., BI'TY, MuHck, Benapycb. -
MwuHck: BI'TY, 2014. — C. 37-40.

2. TOCT P 9.905-2007 (MCO 7384:2001, UCO 11845:1995) EguHasi cuctema 3alumTbl OT KOppo3uu U ctapeHust. MeTtoabl
KOPPO3MOHHBIX MUCMbITaHnin. O6Lme TpeboBaHus.

KOHTPOJ1b TEMMNEPATYPHbIX MPO®UINEN HA
MUHUKOMIBbIOTEPE RASPBERRY PI

Benopycckuli eocy0apcmeeHHbIl yHUgepcumem uHGOopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecniybniuka benapycb

lopbayesckuti A.C.

JlaHuH B. J1. — 8-p. mexH. Hayk, npogheccop

lMpeanoxeHa CTpykTypa aBTOMaTU3MPOBAHHOW CUCTEMbI KOHTPOMS TemnepaTypHbiX Mpodwunerr Ha OCHOBe
MukpokomnbloTepa RASPBERRY Pl, cnocobHas pewaTb pecypcoeMkve 3agjaunm u obnagatowias 3IEKTPOHHbLIMU
MHTepencamm, KOTopble YNPOLLAKT COeAMHEHNE C AaTYMKaMWN, MHOUKATOPaMU U UCMONHUTENbHBIMU YCTPONCTBaAMU.

[Ona obecneyeHns BbICOKOrO MNpOLIEHTa BbIXOA4A rOOHbIX M3denuii HeobXxoaum MOCTOSIHHBIA KOHTPOIb
PEXMMOB TEXHOMOrM4yeckux npoueccoB. CHWXKeHMe TPYAOEMKOCTb KOHTPONS M OOHOBPEMEHHOrO MOBbILLEHUS
KayecTBa U3Zenui He NPeACTaBNsATCS BO3MOXHbIMU 63 LUMPOKOro MPUMEHEHUST KOMMbIOTEPHOWN TEXHUKU. OgHUM
13 BO3MOXHbIX PELLUEHUI ABMSETCS MCMONb30BaHME MUHUKOMMbIOTEPOB. BbIOOp B ka4ecTBe OCHOBLI Ans yrpaBrieHus
TEXHOMOIMYECKUMIN MpoLueccaMmu OfHOMMaTHOro KomnbtoTepa Raspberry Pl obycrnoBneH HW3KOM LEHONW U
OOHOBPEMEHHO LUMPOKUMU TEXHUYECKUMU BO3MOXXHOCTSIMU MO CPaBHEHWIO C CYLLECTBYOLMMK aHanoramu. 3To
YCTPOWCTBO (puUcyHOK 1) BKntovaeT B cebsi Mukponpoueccop ¢ apxutektypon ARM11, 512M6 onepaTuBHON NamsaTy,
BCTPOEHHbIN rpachuyecknii NpoLEeccop 1 BO3MOXHOCTbLIO NOAKMN0YEHUs1 6onbLIoro ymcna nepudepunHbIX YCTPOUCTB.
Komneiotep Raspberry Pl cHabxeH asyms noptamum USB2.0, HDMI 1 KOMNO3MTHLIM BUAeOBbIXOAaMuW. YnpasnsoLwas
nporpamma COCTaBrsieTcsl U TecTupyeTtcst Ha ctopoHe Raspberry Pl B rpacduyeckon cpefe onepaumoHHOM CUCTEMbI
Debian. Hannune BxogoB/BbIXOAOB 06LLEro Ha3HayYeHUs1 U PacipOCTPAHEHHbIX WWH nepegayvn aaHHbix: SPI, 12C n
UART no3BonsioT NoaKMounTb pasnmyHblie gaTiuki TemnepaTypbl B BUAE Tepmonap.

[ns KOHTPONsi TEXHOMOrMYECKMM MPOLLECCOM MaWiky  3MEKTPOHHbIX MOAYNEen pasnuUyHbIMU MUCTOYHMKaMM
HarpeBa pas3paboTaHbl ABe MnaTtbl paclMpeHust: ogHa Ans obpaboTkM [OaHHbIX C TepMonapbl U BTopas Ans

KOHTpONA npouecca nanku. bnarogaps atomy Ha Raspberry Pl uccnegoBaHbl TemnepaTypHble Nnpogunu Harpesa
WHMPaKpacHbIX HarpeeaTenei B NpoLeccax MOHTaxa 9NeKTPOHHbLIX KOMMOHEHTOB (PUCYHOK 2).
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Puc.1. — YcTpoiicTBO KOHTpOns Ha 6a3e Puc. 2 — Tepmonpodomnu UK nankn: 1 —
MuHMKoMMbloTepa Raspberry Pl namna KI'M, 2 — kepamunyeckun HarpesaTenb

CkopocTb VK HarpeBa kepamuyeckum HarpeeaTeniem coctasuna 5 —6 Cc%c , @ BpeMS Manku yBenm4mnoch
0o 48-50 c. OgHako B JaHHOM crlyyqae rpafueHT TeMnepatypbl no nnate cHuauncs ¢ 80—-100 go 30-50°C.

MuHUKOMNbIOTEPLI NO3BONAIOT OOBLEKTMBHO W B pearnlbHOM MacliTabe BpPEMEHW C UCMONb30BaHWEM
COBPEMEHHOr0 MporpammMHOro obecnevyeHns He TOMbKO KOHTPONMMPOBATb, HO W NOAAEPXMBaTb B 3afaHHbIX
JuanasoHax Heobxoaumble TEXHONOrMYECKMe NapamMeTpbl MOHTaXa SMNEKTPOHHbIX Modynen.

CnncoK MCNonb30BaHHbIX UCTOYHMKOB:

1. HenuceHko B.B. KomnbloTepHoe ynpaBrneHve TeXHOMOrMyeckMm NpoLeccoM, 3KCMepUMEHTOM, obopyaoBaHueM.
M.: Topsayasa nuHus - Tenekom. 2009. — 608 c.
2. INanun B.11., CeprayeB W.W. TemnepaTypHO-BpeMEHHbIE NPOUNM Naiky SNEKTPOHHBIX Moayneln // TexHonorum B

3MEKTPOHHON NpOMbILNeHHOCTU. — 2012.— Ne 4. — C. 34-38.

YNbTPA3BYKOBOW NMUCTOJET ANA NAUKU U
METAJINTIU3ALUNN MATEPUATIOB

Bernopycckuti 2ocy0apcmeeHHbIli yHUgepcumem uHhopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapych

KoHOpamiok P.A.

JlaHuH B. J1. — 8-p. mexH. Hayk, npogheccop

YnbTtpassyk (Y3) npumeHseTca Ona nyXeHus u nankv getanen us kepamukun, dpepputa, anioMMHUA U ero
CNnaBoB MArkMMU npunosamu 6e3 npumeHeHns cniocos. Mpn 3TOM OKUCHAA MAeHKa paspyLlaeTcs HenocpeaCTBEHHO
nog pacnnasfieHHbIM NPUNoeM, MO3TOMY MeTann He YcneBaeT COEAUHUTLCS C KUCIIOPOAOM BO3dyxa W ero
MOBEPXHOCTb CMauvmBaeTca npunoem. becdrniocoBad navika 3KOHOMWYHA, MOCKOMbKY Takue onepaumun, Kak
dntocoBaHne n nocrneayoLwas o4yMcTka, Tpebylowye 3HaunTenbHbIX 3aTpaT BPeMeHMU, UcknoyalTcs. VicknioyeHne
dnioca npu nailkke B psge cnydyaeB — HeobxogMmoe yCrioBMEe  OCYLLECTBMEHMS NpPOLECCOoB COOPKM
MUWKPOINEKTPOHHBIX YCTPOMCTB. HafeXHOCTb yNbTPasBYKOBOrO NyXEHUs1 9KCMepUMEHTanbHoO npoBepeHa Ha uernomM
psae maTepuanoBs, B TOM 4ucrie Ha Kepamuke, deppuTax, abpasvBHbIX M3OEenusXx, YrofnbHbIX U rpaduToBbIX
nsgenusx, ctekne, pybuHax.

Y3 nuctonet HaxoauT MPUMEHEHMe NpU NYXEeHWU U Nanke pasfuyHbIX BbIBOAOB K KOHAEHcaTopam K
pesncTopamM, NpoBOAOB Tepmonap, Mpy CpaluyMBaHWM anioMUHWEBbIX Kabenen, And npunanku knemMMm U BbIBOOOB
3a3eMIeHns K MPOBOAAM M KOXKyXaM, BbINOMHEHHbIM M3 antoMUHMEBBIX CMaBoB, NPUW Nanke KpenexHbIX SenecTKoB 1
OTBOAOB K CTeKny, kepamuike, bepputam, NoNynpoOBOAHMKOBLIM Matepuanam.

B HacTosillee Bpemsi LUMPOKOE MpMMEeHeHue npoueccoB Y3 navkv M MeTannu3auum Habniogaetcs B
ctpanax 3anagHon Esponbl n CLUA. B nepsyio odvepefb 3TO CBA3aHO C BbICOKOW 3KOMOMMYHOCTLIO AaHHbIX
NpoLecCcoB, MOXHO BECTW ManKky C npumeHeHuem OeCCBMHLOBLIX MNPUMNOeB, a Takke He WUCnonb3ys nioc.
MpumeHeHve npoueccoB Y3 namku MO3BOMASET COKPaTUTb Kak BPEMEHHble, Tak W (MHAHCOBblE 3aTpaTtbl B
NPOM3BOACTBE U3AENUA SNEKTPOHUKN 3a CHET UCKITIOYEHUS] HEKOTOPbIX Onepaumn.

AHanm3 CyLLecTBYIOLUMX KOHCTPYKLMIA MUCTONETOB BbISIBAM CReaylolwmne HegoCTaTku: HEeICTETUYHBIN BUA;
TPYAHOCTb NMOABOAA KOHTAKTOB K HarpeBaTeflbHOMY 3fleMeHTY; HarpeBaTerbHbI 3fieMeHT nasfibHWKa HaxoamTcs
BHYTPWU >Kana-KoHLeHTpaTopa, 4TO He oTBevaeT TpeboBaHMIO MOHOMMTHOCTM Xana; cnabbli HarpeBaTenbHbIN
3M1eMEHT; OTCYTCTBUE KOXyXa HarpeBaTenbHOro afnemMeHTa; uHaukatop paboTbl B BUAE NaMMOYKM — HEMpaKTUYeH;
HonbLUIon 3a30p Mexay konebaTenbHOW CUCTEMON M KOPMYyCOM NPUBOAMT K yBENUYEHUIO rabapuTos.



C y4yeTOM [aHHbIX HepocTaTkoB Obina paspaboTaHa KOHCTpykuua Y3 nucTtoneTta, koTopas oTBevaeT
COBpEMEHHbIM NpeacTaBneHnsaM O nasrnbHON ocHacTke (puc. 1).
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Puc. 1 — KoHcTpykuus Y3 nucTtoneta Puc. 2 — BHewHun Bng Y3 nuctoneTa

®yHKUMOHaNbHO Y3 nMCTOMNeT COCTOMT M3 BOMHOBOAA@ 2 C YCTaHOBMEHHbIM HarpesaTtenem 7, K
KOTOPOMY Yepes aKkycTU4ecKuii TpaHcdopmaTop 3 NpMCoedMHEH NaKeTHbIV Nbe303NIeKTpUYecknii npeobpasoBaTenb
LITC-21 4. MNbe3oanekTpuyeckuin npeobpasosaTtenb 5 cnyxuTt ansa obpaTtHOM CBSI3M U MOHTUPYETCS Ha Haknagke
6onTom ¢ MOMeHTOM 3aTskkn He 6onee 100 H-m. BonHoBoA ¢ nanyyarenem MOHTUPYIOTCSA B KOPMyC 6, K KOTOpOMy
npukpenneHa pykostka 1. Ona oxnaxaeHus nbe3oKepaMUyeckux wusnydatenen B Kopryce npeayCMOTPEHbI
BEHTUNVPYIOLLME OTBEPCTUS, TakKe BO3MOXHA YCTAHOBKA BEHTWUNSATOPa BHYTPb Kopryca Afs AOMNOSIHUTENbHOrO
oxnaxgeHus (puc. 2). NuTaHne nasnbHYKa OCyLLEeCTBNAETCA OT Y3 reHepaTopa, 06ecneunBaoLLmin pexum paboTsl
B COOTBETCTBUMN C TEXHUYECKMMU XapakTepuctukamm — 800B 22y, 36B 50 Iy,

MOAOEJNIMPOBAHUE TEPMOI'[POQWIJ'IEVI MHOPAKPACHOIO
HAIPEBA ANA NAUKUA BGA KOPITYCOB

Benopycckuli 2ocydapcmeeHHbill yHU8epcumem UHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlasop T. 3.

JlaHuH B. J1. — 0-p. mexH. Hayk, npogheccop

WHdbpakpacHble (MK) WCTOYHMKM HarpeBa LUMPOKO TMPUMEHSIIOTCS MPW  PEMOHTE JMEKTPOHHbIX MOAyneil Kak B
MENKOCEPMINHOM, Tak W CepuriiHOM npousBoacTBe. Mcnonb3oBaHve WK MCTOYHMKOB HarpeBa Ansi MOHTaxa M AeMOHTaxa
MHOTOBbIBOAHbIX MOBEPXHOCTHO MOHTMPYEMbIX KOMMOHEHTOB 0OYCNOBMEHO BO3MOXHOCTBIO TOYHOTO KOHTPOS TemMnepaTypbl Nanku,
B TO BpeMsl KaK AN KOHBEKTVBHbIX MCTOYHUKOB 3TO NpobnemMaTnyHo.

B coBpemeHHbIX McTOYHMKax WK-HarpeBa BMECTO ranoreHHbIX famn BCe LIMpe MPUMEHSIIOTCA MOLLHbIE
Kepamuyeckmne Harpesatenu. MNpuMepomM Takoro HarpeBaTtens MOXeT CnyXuTb mnanyyatenbs SHTS dupmel Elstein. B
pebpa nepegHer 4YepHOW HarpeBaTenbHOW MaHenu BCTPOEHA 3NeKTpuyeckas HarpeBaTernbHas —cnvpanb.
OntumanbHas 3pdeKTUBHOCTb B 30HE BbICOKMX TeMMepaTtyp OOCTUraeTcsi NoCpeACTBOM NMPUMEHEHMUS crieumansHON
YepHOW 3Manu, MO30fI0OYEHHOrO MOKPLITUS 3adHEeM 4acTu U BCTPOEHHOW Tennousonsumu. Takon WK-uanydatenb
cnocobeH otgaBatb 00 98% SHeprMM U3NyYeHUs U ONTUMarnbHbIM 00Opas3oM COYeTaeT KOHCTPYKTUBHbIE U
aKCnnyaTaumoHHble TpeboBaHua k WK-HarpeBaTenam ¢ TpeboBaHuAMM K 3HeprocbepexeHuto, 4Yto paer
Nnonb30BaTENio BO3MOXHOCTb MPOCTOrO peLUeHWNs 3aday SHEeproemMKOoro Harpeesa Mnpu Crnegyrlimx napameTpax:
MaKcMManbHas MOLLHOCTb HarpeBa Ha KBagpaTtHbli mMeTp — 76,8 kBT1/M2, paboyass temnepatypa — 860 °C,
MakcumanbHo gonyctumas Temnepatypa — 900 °C, gnana3oH onuHbl BorH — 2—10 MKM. OCHOBHbBIM HegoCTaTkoM
MK-HarpeBa siBnsieTca 6onee BbICOKOE TeMnepaTypHOe BO3AENCTBME HA KOPMYC KOMMOHEHTA.

Ona mogenupoBaHus npouecca VK Harpea B Solidworks FlowSimulation 3agaHbl Ha4yanbHble U rpaHUYHbIE
ycnoBusl. paHUYHBIMKM YCINOBUSIMU SIBNSIOTCS 3HAYEHWUS] MHTEHCMBHOCTM WCTOYHMKA MH(PPaKpacHOro WuanyyeHwus,
napameTpbl M3MyyaloLnX MOBEPXHOCTEN, KOHTaKTHbIE YCMOBUS COMPUKOCHOBEHMSI MOBEPXHOCTEMN, pPacCcTosiHMe OT
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UCTOYHMKA HarpeBa A0 obnacTu HarpeBa, MNpPOAOIDKUTENbHOCTL BPEMEHW Harpesa. HavanbHbiMK  ycnosusmun
ABNAIOTCA TemnepaTypa okpyxatollen cpeabl (25°C), sHaveHue rpasuTaumu, npeobrnagalome rasbl W XWUOKOCTH,
AaBneHne OKpyXalLlen cpeabl, N CKOPOCTb MOTOKOB. MaTepuanom usnyvyaemon NOBEPXHOCTU WHAppakpacHoro
HarpeBsaTens sABnsAnacb Kepammnyeckas rmasypb ¢ nanyyatenbHow crnocobHocTbio 0,8 — 0,95 B AnanasoHe AnvH BOMH 2
— 5 MKM; Ana nevaTtHOM nnaTel — cTeknoTekctonuT FR-4 co cnegylowyMu napameTpamu: MOAyfb YNpyroct npu
pactsikeHun — 21000 MrMMa; koadpcdmumeHT lMyaccoHa — 1100; koadcpuumeHT TennonposogHoctn — 1,7 BT/mK;
yaenbHas Tennoémkoctb — 0,9 kx/kr-K; nnotHocTs — 1800 Kr/m>; paspyLuatoLLee HanpshkeHne npy pactskeHnm 289 —
MMa. B pesynbtate nonyyeHbl rpadvikyi BPEMEHHON 3aBUCUMOCTW TemnepaTypbl ANA PasfnyHbIX pacCTOSHMAX OT
nnaTbl 40 HarpesaTens (PUCYHOK 1).
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Puc. 1 — TemnepaTypHO—-BpEMEHHbIE 3aBUCMMOCTU HarpeBa neyvaTHoM nnaThbl Ans pasnuyHbIX PAacCTOSHUIA Mexay a)
nanyyatenem SHTS u neyatHor nnaton; 6) ranoreHHon namnor KFM30/300 1 ne4aTHOM nnarow

Bonee paBHOMepHOe BO BpeMeHW HarpeBaHve nevaTtHomn nnatel obecneumsaeT HarpesaTens SHTS, uTto BUgHO
u3 pucyHka 2. bonee Hu3kas cKOpoCTb HarpeBa neyaTHow mnatel manydatenem SHTS cokpallaeT BepOATHOCTb
nonyyeHus TepmMoyaapa nnaTon 1 MOHTUPYEMbIMU Ha Hel anemeHTamu. Kpome Toro, npoBedeHHOe MoAenupoBaHme
npouecca WK HarpeBa, cBuaeTenbLCTByeT O TOM, YTO MPUMEHEHWe Kepamuyeckoro Harpesatena SHTS
XapakTtepusyeTtcs 6onee BbICOKOW paBHOMEPHOCTBIO Harpesa nroLaam nevYaTHowm nnatbl (PUCYHOK 3).
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Puc. 2 — KpuBble gocTmkeHust TemneparTypbl NnaBfeHna Npunoa Ansd pasfnnyHbIX TUNOB HarpesaTens
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Puc. 3 — Tennosble nonst VK Harpesa: a) namnon KM 30/300; 6) HarpeBaTtenem Elstein SHTS/4

B pesynbTate moaenupoBaHus OMTUMM3WPOBaH NPOLECC MHApakpacHoro TennoobmeHa npu MoHTaxe P-BGA
MUKPOCXEMbl Ha MHOFOCIIOMHYI0 MNEeYaTHyl nNnaTty. YCTaHOBMEHO, YTO HarpeB MHOFOCIOMHOM MevYaTHOW nnathbl
Kepamuyeckmm Harpesatenem SHTS no3sonseT paBHOMEPHO pacnpefenuTb TemnepaTypy Mo BCEN NOBEPXHOCTU
neYyaTHOW nnatbl U CrMaguTb ee rpagveHT, YTo npefoTepallaeT AedopMaumio Crioés, TOKONPOBOASLLMX AOPOXKEK W
NOAMNOXKN CaMON MUKPOCXEMBI.

MonyyeHHble Npu MoAenupoBaHuM rpadouky HarpeBa neyvaTHOM nnaTbl AalT BO3MOXHOCTb nogobpatb
onTumanbeHbIi pexum nanku BGA mMukpocxem, a MMEHHO pacctosHue Mmexgy nnaton u WK Harpesatenem,
obecneunBarolLlee OOCTWXKEHME OMNTMMANbHOCTM TepMonpoduns naviku, korga MK HarpeBaTenb pacnonioxkeH Ha
pacctosiHum 30—40 MM OT neyaTHOM NnaTbl.

CnncoK MCMoMb30BaHHbIX MCTOYHUKOB:
1.0xwo04, M. Maiika npu cbopke aneKTpoHHbIX Moaynen : cnpas. [Mocobve / M. Oxiop, K. BpuHanu. — M.:M3pat. Jom
“TexHonoruun”, 2006. — 416 c.

2.Anamosckuii, A.A. SolidWorks 2007-2008 KomnbtoTepHOoe MOAENMPOBaHME B MHXEHEPHON npakTuke: y4eb. nocobue / A. A.
Ansamosckui, E. B. OgunHuos, A. A. CobauykuH. — MeTepbypr, 2008. — 1042 c.

MOOENMPOBAHUE TENJOBbLIX MOJIEM MH®PAKPACHbIX
MCTOYHUKOB HATPEBA

Benopycckuli eocy0apcmeeHHbIl yHUsepcumem uHgopMamuku U paduosneKmpoHUKU
2. Munck, Pecnybnuka benapyco

Jlanno A. Y.

JlaHuH B. J1. — 8-p. mexH. Hayk, npogheccop

UndpakpacHas (UK) nanka, sapekomeHgoBaBLliasa cebs kak obnagawowas psaomMm AOCTOMHCTB, TakMMKM Kak:
BbICOKYH) CKOPOCTb HarpeBa; BO3MOXHOCTb yrNpaBfieHust TepMonpodunem; pasHuua B BO34ENCTBUN MHPaAKpPaCHOro
N3nyyYeHVs Ha MeTannuyeckme n HemeTannmMyeckve AeTanu, cHayana HarpeBy nogaaloTcs MeTannuyeckue getanv n
npunon, B CBOK oOYepedb NacTMaccoBble KOpMyca rpeloTcsl MeHblue, NoABeprascb MEHbLUMM TepMUYECKUM
Harpyskam. Llenbio mogenupoBaHusi sSiIBNSIETCS MoflydeHWe pacnpedeneHnst Tenna Ha nnate U yCTaHOBMEHHbIX
NOBEPXHOCTHO MOHTMPYEMbIX KOMMOHEHTax, noasepkeHHbIX VK Harpesy.

B kauectBe ncrtouHnkoB MK HarpeBa BbliGpaHbl: rafioreHHas namna Hakanmeanust KI'M 30/300 MOLLHOCTbIO
300 BT, anvHa BonHbl, 0,7—1,5 mkm (6nvkHasa UK obnacTe cnektpa), u kepamudeckuin K Harpesatens Tuna SHTS/4
dmpmbl Elstein 300 BT, annHa BonHbl, 2—10 Mkm (cpegHsas UK obnactb).

MopenupoBaHvue pacnpegeneHns TemnepaTtypbl MO MNOBEPXHOCTM MeyvyaTHOW nnaTbl BLINOMIHEHO B
nporpammHom nakete SolidWorks 2012 [2]. ing pacyeTa Obiny 3apgaHbl 0AMHAKOBLIE ANS OBYX TUMNOB HarpesaTtenemn
UCXOOHbIE W TPaHWYHbIE YCINOBUS, U XapaKTEPUCTUKN HarpesaTenen Ans Kaxgoro B oTaenbHocTw. Okpyxawlwas
cpeda — BO3OyX B HOpMarbHbIX ycnosusix. B kadyectBe mogenu ucnonb3oBanace 4-x CrolHas nedyatHas nnara,
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rabapuTHbeiMu pa3mepamm 40x40 MM, C YCTAHOBMNEHHBIMU Ha HEN KOMMOHEeHTamu B koprycax BGA, QFP n SMD —
0805, 1206, 1210, paccTosHMe OT HarpeBaTeflbHbIX 3NEeMeHTOB A0 mnnaTtel — 20 MM. [na kepammyeckoro
HarpeBaTtens OblNO AONOMHUTENBHO NPOBEAEHO UCCNEeAOBaHUSA pacrnpedeneHnst TEMMOBbIX MONe Ha PacCTOAHUNAX
10 mm n 30 mmMm. B pesynbTate MogenvpoBaHUs MONyYeHbl TEMMEPaTypHO-BPEMEHHbIE 3aBMCMMOCTU (puc. 1) n
TennoBble MONSA Ha MOBEPXHOCTW 3MEKTPOHHOro Moayns (puc. 2). Mo TemnepaTypHO-BPEMEHHBIM 3aBMCUMMOCTSM
BMAHO, YTO C YBENWYEHNEM PACCTOSHWSA OO NnaTbl CKOPOCTb HarpeBa CHWXaeTcs B 2 pasa Ha kaxable 10 mm ans
GnVKHEBONMHOBbLIX Harpeeatenew 1 B 1,5 ons cpegHEBOMHOBbIX.

L
]

a b a B
Puc. 1. TemnepaTypHO-BpeMEHHbIE 3aBUCUMOCTU: Puc. 2. Tennosble NONs Ha MOBEPXHOCTU SNEKTPOHHOIO
a —/K namna HakanusaHusa KI'M 30/300, moaynsi: a — MK namna Hakanusanusa KI'M 30/300, 6 —
6 — kepamudeckuii VIK HarpeBaTensb Elstein SHTS/4 kepamuyeckun UK Harpesatens Elstein SHTS/4

AHanus TennoBbIX nonen (puc. 2,a) NokasbIBaeT, YTo Ansi ranoreHHon MK namnbl Hakanmeanmns KM 30/300,
HepaBHOMEPHOCTb MporpeBa nevyaTtHon nnaTel coctaBuna 34-36%, OCHOBHOW HarpeB KOTOPOW COCPEAOTOYMEH B
ueHTpe, rge pocturaet temnepartypbl B 200-205°C, Torga kak kK kpasm He npesbiwaet 140°C. Ha kopnycax
YCTaHOBMNEHHbIX KOMMOHEHTaX HepPaBHOMEPHOCTb TemMnepaTypbl HAX0AMTCA B AManasoHe: 26—44%.

Ina kepamuyeckoro WK HarpesaTens Elstein SHTS/4 (puc. 2,6) HepaBHOMEpPHOCTb HarpeBa nevaTHON
nnatbl coctaensetr 3—4%, TemnepaTypa YCTaHOBMEHHbIX KOPMYCOB MOBEPXHOCTHO MOHTUPYEMbIX KOMMOHEHTOB
oTnuyaTcsa OT TemnepaTypbl nevaTHon nnaTtbl: BGA Ha 28-32°C, QFP — 24-26°C u SMD — 5-20°C.

Onsa ranoreHHon WK namnbl xapaktepHa Oonbwas Ha 71-74% cKOpoCTb HarpeBa B CpPaBHEHUW C
KepaMnyeckumy HarpeBaTensiMu, 4YTO [JaeT OCHOBaHWe Ansi Bblbopa [AaHHOMO WCTOYHUKA Kak OCHOBHOMO
HarpeBaTenbHOro aremMeHTa B aBTOMaTU3NPOBaHHbIX MPOMU3BOACTBEHHbIX NMHUSIX C BbICOKOW NPON3BOAUTENBHOCTbIO.

MpumeHeHne kepamumyeckmx WK uncTOuHMKOB cpedHero amanasoHa ontumanbHo B MK cuctemax,
npegHasHa4YeHHblX AN peMoHTa W3genuni C SMD KoMmnoHeHTamu, NOCKONbKY AONnA HUX XapaKTepHa BbICOKas
PaBHOMEPHOCTb HarpeBa NMOBEPXHOCTU uU3gernna BO BpeMA npoBedeHUA MOHTaXHbIX pa60T, a 3a CHYeT yBenndeHua
BpeMeHN HarpeBa CHUXXalTCA TepMUYeCKne HanpsaxxeHus B 06beme KOMMOHEHTOB U3AENUs.

NMPOrPAMMHOE NPUNOXEHUE ANA OLEHKU PABOTbl CUCTEMbI
F’EMOCTA3A C NPUMEHEHUEM HEYETKOW JIOI'NKU

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uHhopMamuku U paduoanieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Tepnunosckas FO.I".
boHdapuk B.M. — kaHO. mexH. HayK, doueHm

MccnepoBaHnio remoctasa B nocrnefHvue rogbl yaensietcss Gonbwoe BHUMaHue. OBGLUMPHOE KONMMYecTBO MapamMeTpoB,
y4yacTBYIOLMX B YCTaHOBNEHWW [JuarHosa W oueHke paboTbl CUCTEM, NPeaoCTaBnsieT LUMPOKWMA BblGOp HanpaBneHwuin
[OMarHoCTUPOBaHMS 1 nocreaytoLero neveHust. MHoroobpasve METOAO0B OLEHKM NOBbLILLAET PUCK , peLleHnemM npobnem nogo6bHoro
poaa SIBNsSeTcs UCNONMb30BaHNe KOMMbIOTEPHLIX TEXHOMOIMIA, TaKMX KaK 9KCMNEPTHbIE CUCTEMBI

OkcnepTHas cuctema — cuctema, obbeauHsLWas BO3MOXHOCTU KOMMbOTEPA CO 3HAHUSAMW W OMbITOM
aKcmepTa B Takonm dopme, YTO cUCTEMa MOXET OCYLIEeCTBUTb pas3yMHOe pelueHue MNocTaBfeHHoWm 3ajayn. [Ons
pa3paboTkv MOogJo6HON CUCTEMbI MOXHO WCNOMb30BaTb HEYETKYI0 MOrMKY, MpeuMMmyLlecTBOM KOTOpOW SBRsieTcs
UCnomnb3oBaHWe npaBun «ecnu...To». [pumMepom WCMoNb30BaHUSI HEYETKOW IOTMKM CRYXUT NakeT MNpUKNagHbIxX
nporpamm Fuzzy Logic Toolbox, Bxoaswmx B coctas cpeabl MatLab.

Ha Bxopa akcnepTHOW cUCTeMbl MOCTYNalT HeYeTKMe AaHHble, CMYTHbIE YTBEPXOEHWUs, KOTopble MOryT ObiTb
chopmynunpoBaHbl NPOCcTbiMK crioBamu. Nocne nponsBegeHHbIX pacvyeToB, NONb3oBaTeNb NonyyYaeT 3aknioyeHne, Ha
OCHOBAHWM KOTOPOro MOXET NPOM3BECTY AanbHENLININ aHann3 UCXOAHbIX AaHHbIX.

CBssa3sb MHCTpPyMeHTa ¢ GUI no3sonsieT cos3aasaTh yA06HbIE MPOrpamMMHbIE MPUNOXEHNS, MPU NMOMOLLIM KOTOPbIX
MOXHO pasrpaHuynTb AOCTYMHOCTb M3MEHEHWUI BHYTPEHHEW CTPYKTYpbl paspabaTtbiBaeMoro npogykra fpy nMOMOLLM
pelueHnit ausanHa. Tak obblyHbIN Nonb3oBaTenb OyaeT BuaeTb nepes cobol TONbKO OKHa AnA BBOAA MHGOPMaumu, 1
TOMbKO OMbITHBIA NONb30BaTENb CMOXET U3MEHUTb BHYTPEHHIOI CTPYKTYPY W MpaBuna, Ha KOTOpbIX OCHOBbIBAETCS
NPUHSTE peLleHNs NPorpamMmmon.
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McxogHble kogbl Ha A3blike C aBTOHOMHOW MalLMHBI HEYETKOro NOrMYecKoro BbiBOAA MO3BONSAOT 3arpyxatb
FIS-dpavin n cann MCcXogHbIX AaHHbIX, @ TaKKe BbIMOMHATbL HEYETKUA NOrMyeckuin BbiBod. Kpome Toro, malumvHa
HEYeTKOro JIOrMYeCcKoro BblBOAa MOXET ObiTb BCTPOEHA BO BHELLHWE MOAYMW.

Mpn paspaboTke NPOTOTMNA 3KCMEPTHOW CUCTEMbI B OTHOLLUEHMM remocTas3a Obinv BbiGpaHbl cnegyrowme
NIMHrBUCTUYECKME MEPEMEHHblEe: akTUBMPOBaHHOE YacTnyHoe TpombonnacTnHosoe Bpemsi (AYTB) n npotpombrHoBoe
Bpems (MTB). Ona kaxgoro M3 npusHakoB Obinmu cdopmypoBaHbl YHKUMM NPUHAANEXHOCTW, KOTOPble HarnsgHo
OTpaxalT MPOMEXYTKM 3HAYEeHWN AaHHbIX NapameTpoB, SBMASIOLMECS HOPMOW WM OTKIIOHeHWeM Ans paboTbl
CUCTeMbI remocTasa.

Ona AYTB Hopmon siBnsetca oTpesok [55 65], ana MNTB — otpesok [15 25]. 3atem BCe wncnonb3yembie
napameTpbl 06beanHUM NPU MOMOLLM CITOBECHLIX YCnoBun «Ecnu..., To...». ing aToro chopmmpoBaHa 6asa AaHHbIX,
B KOTOPOW OMMCbIBAETCA NMPUHAAMEXHOCTb KaXXO0ro U3 napaMmeTpoB K YCTAHOBMEHUIO OnpedenieHHoro pesynbraTta, B
AaHHOM cryyae — npeaBapuTenbHOrO AuarHosa. B crnyyae Tonmbko ABYyXx napameTpoB, BCO WMHOpMaumio nerko
npeacTasnTb B BUAe Tabnumubl 1

Ha ocHoBaHwuu uHdopMaumn, npegcraBneHHon B Tabnuue 1, nerko coctaBuTb npaswuna, Hanpumep: «Ecnm
3HaveHne AYTB Gonee 62 c, a MNTB B Hopme (19-20 c), TO BO3MOXHbIV AMarHo3 — reMounms».

Pa3paboTaHHbIi paHee nNpPOTOTMMN MO3BOMSET C AOCTATOYHOW TOYHOCTBIO OMpedenuTb OAWMH U3 CemMu
BHECEHHbIX B 6a3y 3HaHWI NporpamMmmbl AMarHO30B — TakoW aHanus He npeacTaBnseT ocobow cnoxHocTu. NosTomy B
pa3paboTke MOMHOLEHHOTO MPUIOXEHNS YYMTBIBAIOTCA Takne napaMeTpbl Kak: aKTMBMPOBAHHOE YacTU4HOE
TpoMbONnacTMHOBOE Bpemsi, MPOTPOMOMHOBOE BpEMSs, aKTMBHOCTb MPOTPOMOUHOBOrO Komnnekca (mo Kswuky),
MeXxayHapooHoe HopmanusoBaHHoe oTHowenne (MHO) un ¢ubpuHoreH no Knaycy. [MepeyvncrneHHbIn Cnmcok
nokasaTternen BXoauT B CTaHAAPTHbIV Habop aHanu3a Ans nonyyYeHnst KoarynorpaMmmbl.

MpeonoxeHHas aKcnepTHas cucTemMa MO3BOMWT YMPOCTUTL WM yCcKopWTb paboTy Bpava-crieumanucTa no
onpefeneHulo  npegnonaraeMoro AuarHo3a W BbIOOpY CXeMmbl feyeHns nauveHTa. [Ons  ganbHewiwero
yCOBEPLUEHCTBOBAHNSA MeOMNLMHCKON 3KCNEePTHOW CUCTeMbl He0OX0aMMO OByyYeHne HEMPOHHBbIX CeTer Ha pearibHbIX
KIMUHUYECKMX AaHHbIX U MUCMONb30BaHWe OnbiTa 3KCMepTOB B 3ToW obnactn. PekomeHayeTcs Tak e AanbHellee
paclMpeHne nepeyHs MCronb3yeMblX MokasaTenen, COOTBETCTBEHHO pacluMpeHue Crucka YCTaHaBnMBaeMbIX
AVarHo3oB, AJ1A CBOEBPEMEHHOrO YCTaHOBMNEHUS AuarHo3a, nbo CBOEBPEMEHHOrO MOBLILLEHNS KOHTPOMs B Cryyae
BbICOKOW BEPOSITHOCTU Pa3BUTUS TOW UMW NHON BonesHw.

C nomoLLbio HerlpoceTeBbIX TEXHONOMMIN (SKCMEPTHBIX CUCTEM), BO3MOXHO NMPOBEAEHNe No3TanHoro aHanuaa ¢
npucBanBaHnem BeCOBbIX kKOadduumeHToB napameTpam remocrasa. 1o pesynbtatam 0Oy4eHWs HEMPOHHBLIX CeTen
BO3MOXHa HaCTpOMKa Ha KOHKPETHYI0 MaTonornio CUCTeMbl remMocTasa, pasfefieHve CTagui naTtonorMm U UCXO[oB
3aboneBaHus. Bo3moxHa opraHu3auusi OOHOBPEMEHHOrO aHanwsa rpynnbl NauMeHTOB MO BCEM Uccredyembim
nokasatensm, 6e3 pacyeta CTaTUCTUYECKMX NOKasaTenewn, ANns OLEHKU MPUHAOMEXHOCTM pe3ynbTaToB aHanusa K
TOMY WIN MHOMY Kraccy.

CnncoK MCMONb30BaHHbIX UCTOYHUKOB:

1. [Honros, B. B. JlabopaTtopHas guarHocTtvka HapyLueHuii remoctasa / B. B. Jonros, I1. B. CeupuH — Teepb, 2005. — 227 c.

2. bepkosckuit, A. J1. JTabopaTopHble METOAbI UCCNeAoBaHUSl CUCTEMbI FeMocTasa U AnarHoCTMKa HapyLUeHUIA reMoKoarynsaumm:
y4ebHoe nocobue / A. J1. Bepkosckuid, A. A. Koanos, T. M. MNMpocTtakosa. — Mockea, 2009. — 60 c.

3. bBupiokos, C. B. eHepaTopbl 1 chopMupoBaTeny umnynbcoB Ha Mukpocxemax KMOI / C. A. Buptoko. — Mocksa, 1990. —
128 c.

4. Tepnunosckas, tO. I'. OueHka paboTbl cucTeMbl remocTasa ¢ npuMeHeHneM HeveTkon noruku [TekcT] / HO. . Tepnunosckas, A.
A. YwakoBa, B. M. boHgapuk // MeganektpoHuka-2014. Cpenctea MeAUUMHCKOWN 3MEKTPOHMKM Y HOBblEe MEAMLMHCKME TEXHOMOMMM : CO.
Hayu. cT. — MuHck: BI'YWP, 2014 — 424 c.
Sivanandam, S. N. Introduction to Fuzzy Logic using MATLAB [TekcT] / S. N. Sivanandam, S. Sumathi, S. N. Deepa — Berlin:
Springer, 2007. — 441 c.

KOMMNbIOTEPHASA OBPABOTKA 3JIEKTPO3HLUEDPAIIOTPADUA

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem UHghopMamuku U paduosarekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bbicoykuti O.11.
Haebi0os M. B. — kaHO. mexH. HayK, doueHm

B uenax aBTomMaTv3aumm npolecca pacno3HaBaHWsA NaToONOrMYeckon akTUBHOCTW AEATENbHOCTM Mo3ra NpUMeHEH meTon
06paboTkn anekTposHuedanorpaMmmbl C MNPUMEHEHNEM HEMPEepbIBHOrO BenBrneT-npeobpa3oBaHusl, peanu3oBaHHbIM B Buae
KOMMbIOTEPHOrO anroputma.

CyuwiecTtByeT psag 3aboneBaHui rofioBHOro Mosra (6onesHb AnbureiMepa, anunencus U Apyrue), Kotopbie
HygatoTca B 6e3oTnararensHoM rneveHnun. Ons adeKkTMBHOro neyeHns Heobxoammo AnarHoCTMpoBaTh NpoTEKaHNE
naTonornMyeckoro npouecca, XenatenbHo, Ha paHHen ero ctagun. OouH U3 METOA4OB OMarHocTUkM 3aboneBaHuin
rorfioBHOro Mo3ra sIBfsieTcsi anekTposHuedanorpadus (336N - MmeToa nccnefoBaHUs AeATeNbHOCTU FONOBHOMO MO3ra,
OCHOBaHHbIA Ha CyMMapHOW perucTpauum GUo3neKkTpUYEecKON akTUBHOCTW OTAENbHbIX ero 3oH u obnacten. [Mpu
py4yHOM aHanm3de 33 cneunanucT NpocMaTpyBaeT MOMYYEHHbIN CUTHaN W UWEeT naTonormdyeckme naTTepHbl —
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NoKanu3MpoBaHHbIE y4YacTKW CUrHana, CBMAETENbCTBYIOLUME O Hanuynv naTonornyeckuin aktmsHoctu. lpocmoTp
curHana 330l BPyyHy — ANWTENbHbLIM Npouecc. B uenax yckopeHus AmarHoCTvKW, a Takke ans 6onee rnmybokoro
aHanmsa 33, HeobxodMma aBToMaTM3aUMa HaXOXAEHNs NaToNorMYecknx NnaTTepHoB. [ns asBTomaTmsaumm aHanmsa
O3l 6bin paspabotaH meToa 06paboTkyu anekTpoaHuedanorpaMMbl C MPUMEHEHWEM HEMNpPEepbLIBHOrO BeWBMET-
npeobpasoBaHus. Lienbio paboTel sBnseTcs cosgaHve Gonee coseplueHHoro cnocoba AnarHoCTVKM 3aboreBaHui
FOfTIOBHOrO MO3ra Mo CPpaBHEHWIO C TEMU, KOTOPbIE NPUMEHSIOTCSH B COBPEMEHHON MeanLMHE.

Pa3paboTtaHHbIi MeToA BKMoYaeT B cebs cneayioLye atansb:

1. HenpepbiBHOE BenBneT-npeobpasoBaHune ANeKTpoaHLUedanorpaMmmebi. BeliBneT-npeobpasoBaHne
ocylecTensaeTcs no opmyne:

W(a,6)~|a| 2 [ x() w(%)dt

—m

rae x(f) — aHanusmpyemble aaHHble O3l 3aBucALLME OT BpeMeHH t; y(f) — BenBneT; a n b — napametpbl MacwTaba
1 BpemeHun ans sevenet-npeobpasosanus; a,b e R, a> 0.
B kadecTBe yAf) wucnmonb3yetca cumneT 4-ro0 nopsdka, MoKasaHHbIM Ha pucyHke 1. PesynbtaTtom

npeoGpa3oBaHUs OOHOMEPHOTO curHana siBnsieTcs yHKUMS ABYX NepemeHHbiX (Mo mMaclutaby v no BpemeHu) —
BelBneTorpaMMa curHana, otobpaxaemasi Kak MOBEpXHOCTb B TPEXMEPHOM MpocTpaHcTBe. Ha pucyHkax 2 u 3
nokasaHbl aHanM3upyeMblii CUrHarm 1 ero HempepbIBHOE BEMBNET-Npeobpa3oBaHye.

[En
o
o

KN
o
o

HanpsikeHue, mkB
o

313.5 314 314.5 315
Bpewms, ¢

tn

o 1 2 3 4 5 6 7

Puc. 1 — CumneT 4-oro nopsigka Puc. 2 — AHanunsupyembii curHan x(t)

2. BbluucneHue KoppenorpaMmbl U3 BbIMBMETOrpaMMbl. BbiuncneHue nponssoamTcs no opmyne

a I
2 - - -
k0= 3 WG+ DV, )
=0 j=0
+=Aa j+=Ak
rAe ¥(x,y)- KOpPpensuuoHHas (yHKumMs; yncno maclitabos BerBrieTorpamMmbl; h — wvpuHa okHa pacuérta; Aa -

3HayeHwue wara no macwrabam; Ak - 3Ha4YeHue Liara no BpeMeHM.
BbibpaHHas koppensumnoHHas yHKUMSA nokasaHa Ha pucyHke 4. B wntore monyyaem OfHOMEpPHbIM curHanm —
koppenorpammy (PucyHok 5).

3. CpaBHeHuWe koppernorpamMMbl C MOPOroBbIM 3HaYeHUeM Kmp. Kmp BblGUpaeTcs TakuM o6pa3om,

yto6bl npn K (f) 6Gonblue K., B 90T npucyTcTayeT natonornieckuii akTBHOCTb, a npu K(t) veHbwe K. -

CUrHasn cooTBeTCTByeT HOpMe.

-5
138 o x10
o 100
© 106 ® 2
© 5 200
S 74 3
E| = 300 1
8 42 2
= 2 400
T
10 500 0
200 400 600 200 400
Otcuéthl b Bpems
Puc. 3 — Benienetorpamma W (g, b) Puc. 4 — KoppensiumoHHas dyHkuns ¥(x, v)



x10*

313.5 314 Bpems, ¢ 314.5 315

Puc. 5 — Koppenorpamma K (t)

0,K®)<K,,
1,K®)=K,,

Takum o6pasom noporosas dyHkums D(t) cooTsetcTayeT HopManbHOMY curHamy npu HyneBoM 3HaueHUm n

D(t) =

NaTonorMyeckon akTMBHOCTM NPU €ANHUYHOM 3HAYEHUN.

Onsa peanusaumMn gaHHoro Metoga Obina HanucaHa nporpamma B cpege MATLAB, koTopasi nossonuna
NPUMEHNTb ero B 3KCNepUMEHTarnbHbIX UCCreaoBaHusX. B pesynbTate aTvx UCCneaoBaHWMM goKa3aHa BO3MOXHOCTb
BbISIBMIEHNS1 AaHHbIM METOAOM TakmxX NaTONMOrMyecKkMx MnaTTepHOB, KaK «CMank» W «OCTpas BOMHay», KOTopble
CBMAETENbCTBYIOT O HANMYMM 3NUNENTUYECKON aKTUBHOCTW ronoBHOro Moara. KomnbloTepHas obpabotka 33l Takum
crnocobom Mo3BONUT aBTOMAaTU3MPOBATb MNPOLECC AMArHOCTUKM, OCBOOOOUT creunanucta OT PYTUHHOrO TpyAda,
YCKOPUT NPOLIECC MONyYeHUss pesynbTaToB MccrenoBaHus. NprvMeHeHMe aHHOroO MeToda B Macwitabe pearnbHoro
BPEMEHM AacT BO3MOXHOCTb MCNOSb30BaHMS B Tepanun buonoruyeckon obpartHom cBssn. Mpu cHatum A0 nauneHTy
NMoCpeaCcTBOM BM3yanu3auuy NokasbiBalOT NMaToNlorMYeckytd akTMBHOCTb €ro rofloBHOrO Mo3ra Anisi Toro, 4Tobbl OH
BOMEBbIM YCUIMeM CTPEMUIICS K HopManu3aunum AedaTenbHOCTN CBOero Mo3ra.

Cnm1CcoK MCMonb30BaHHbIX MCTOYHUKOB:
1. KopoHosckuit A.A. HenpepbiBHbIN BeVWBNETHbIN aHanu3 1 ero npwunoxenus / A. A. KopoHosckuin, A. E. Xpamos. // M.:
duamartnut, 2003. — 176 c.

2. oGewn WN.P. Oecatb nekuuii no serienetam / U. foGewn. // Mxesck: HUL, «PerynapHas n xaotuyeckasi guHammkay, 2001.
— 464 c.

3. MHeaguukuin B.B. ObpaTHas 3apava O3l U knuMHWU4Yeckas anekTposHuedanorpadus (KapTMpoBaHWe W nokanusaums
MCTOYHMKOB 3NEKTPUYECKOW aKTUBHOCTU Mo3ra) / B.B. Me3guukun // M.: MEQnpecc-uHdgopm, 2004. — 624 c.

KOHTPOJlb COOEPXXAHUA YITNMEKUCNOIO A3A B ObIXATENIbHOW
CUCTEME BOJIbHOI'O

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem UuHgopMamuku U paduosarnekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kpyxaesa T.C.

XoneHkoe B. ®. — cm. npernodasamerib

B nocnepHee Bpems BHMaHWE yYeHbIX NMPUBMEKAET aHar3 KOMNOHEHTOB BblAbIXaeMOro Bo3ayxa ¢ Leribio 6e30nacHoi 1
kOMDOPTHOW ANs nauueHTa AWArHOCTUKWM 3aboneBaHwii. [pixaTenbHble AMarHOCTUYeckWe TecTbl 3aboneBaHuii MOSHOCTHIO
YOOBMETBOPSIOT 3TUM TPeOOBaHWSIM, B OTIIMYME OT 30HAUPOBaHUS, BUONCUK 1 APYTMX METOAOB.

B BblObIXaeMOM BO34yXe YeroBeKka COOEPXUTCS OOIbLUIOE KONMMYECTBO KOMMOHEHTOB W COEAUHEHWIA, NO
KOTOPbIM MOXHO CyOUTb O COCTOSHUM 4ernoBeka. [MarHOCTUYECKM BaXKHbIM MapaMeTpoM SABMSAETCS KOHLUEHTpauus
YIMEeKNCNoro rasa B opraHusame nauveHta. CoOBpeMeHHble MeTodbl ra3oBOro aHanu3a Mo3BONAKT onpedensiTb B
BblAbIXaEMOM BO3[yXe HECKOINbKO COT COEOUHEHUN pasfMyHbIX KaccoB BellecTB. [1epCnekTMBHbIM SBNSETCA
NPYMEHEHMEe ra3oaHanM3aTopoB A1 BbICOKOTOYHOrO OMPEAENeHNst YITIeKUCIOro rasa B BblObIXaeMOW CMecu Mpu
npoBeAeHnn apixaTenbHbIX TecToB. MeTon AormkeH obnafaTtb BbICOKOW CENEKTUBHOCTBLIO U ObITb HEYYBCTBUTENbBHBIM K
cogepxaHuio B aHanusmpyeMow npobe aTtMocdepHbIX KOMMOHEHTOB. [OnA uaMepeHwuli BbiAensaT 4 MeTOAMKM,
OCHOBaHHble Ha pa3HblX BUAax AaTyukax: TEPMOXUMUYECKUE, SNEKTPOXUMUYECKME, NOYNPOBOAHMKOBLIE ONTUYECKME
(MK abcopbLMOHHbIE). DNEKTPOXMMUYECKUE ra30aHanM3aTopbl Ha OCHOBE JNIEKTPOXMMMUYECKMX AaT4MKoB obragatoT
pPSAOM NPEeMMyLLECTB MO CPaBHEHWIO C APYrMMKU ra3oaHanusatopaMy aHanormyHoro HasHadeHus. OTnmyaroTes
CPaBHUTENbHOW MPOCTOTOW, HU3KOM YyBCTBUTENBHOCTBIO K MEXaHWYeCKMM BO3OEWCTBMAM, ManbiMu rabaputamu um
MacCON, HE3HAUYNTENbHbLIM 3HEpPronoTpedneHnem.
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Pwuc. 1 — MNpuHumMnuanbHas cxema paspabaTbiBaemMoro Pwuc. 2 — MNpuHumMnuanbHasa cxema 3reKTPOXMMUYECKOro
rasoaHanusaTtopa patynka MQ-135

MpuHUMn paboTbl pa3pabaTbiBaeMOro 3NeKTPOXMMUYECKOro rasoaHanmaartopa npocT v adpdekTmeeH. Yepes
BXOOHOE OTBEPCTME aHanu3vpyeMbli BO3gyX NOCTynaeT B Npubop, rae nNpou3BOOMUTCS €ro o4McTka OT Briaru, nocne
Yyero aHanuaupyembli BO34yX NMOAAETCA Ha ra3ovyBCTBUTENbHBIA M3MepUTENbHbIM NpeobpasoBaTens - AaTynk MQ-
135, Ha KOTOpPOM (OPMUPYHOTCA CUrHarm, COOTBETCTBYIOLUMIA KOHLEHTPaLUWM YINEKUCNOro rasa B [AblXaTerbHow
cucteme. [MpuHUMN gencTBus paspabaTbiBaeMOro rasoaHanusaTopa OCHOBaH Ha HenpepbiBHOM MNpeobpa3oBaHum
curHana. Npeobpa3oBaHHbIA CUrHam NOCTynaeT B MUKPOKOHTPOMMEp rasoaHanu3aropa, rae npoucxoamt obpaboTka
curHana v ero npeobpasoBaHve B UMGPOBOM BuA AONA AanbHenwen nepefadn Ha LMpoBOM MHTEpAENc
BXoaa/Bbixoaa.

Cnncok UCMonb30BaHHbIX UCTOYHUKOB!
1. http://www.pravoby.info/documQ9/part19/akt19493/index.htm [OrneKTpOHHbIA NCTOYHMK]
2. http://mww.mednovosti.by/journal.aspx?article=966 [SneKTPOHHbIN NCTOYHUK]

3. KapnywkuH, 3. M. Pagnocuctembl nepepaun uHdopmaumm / 3. M. KapnywkuH // Y4. meTon. nocobuwe Ansi CTyAeHTOB
yypexaeHui, obecrneumnBaroLLmMx MnonyvyeHne Bbicluero obpasoBaHusi NO creumanbHOCTU "PagnoanekTpoHHble cucTeMbl”. — MUHCK,
2008. - 62 c.

http://www.figarosensor.com/technicalinfo/principle/catalytic-type.html [OneKTpOoHHbIA NCTOYHMK]

MOAEJIMPOBAHUE NPOLIECCA OAEMUHEPAJIU3ALIMM BOObI ANA
TEXHONOIMMYECKUX U MEOULIMHCKNX MOTPEBHOCTEW

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduoaneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

lMymunosckut P. Y.

Cobuyk H.C. — Cmapuwuti npernodasamerisb

B paHHoM cTaTbe Obln npoBedeH aHanu3 COCTOsSIHUS npegnpuHumartensctBa B Pecnybnuke Benapycb, paccmoTpeHbl
OCHOBHble Npobnembl pa3BuTUS NpeanpuHMMaTenscTBa B Pecnybnuke benapychk, a Takke Nyt Ux peLueHns.

HexsaTka npecHoii NWTbEBOW BoAdbl SIBNSiETCA OOHOM M3 rroGanbHblX U HauGonee OCTPbIX MUPOBbIX
npobnem. B To xe Bpemsi AeduLnT NPpecHoi BoAbl AN TEXHONOMMYECKUX U 0COBEHHO MEAULIMHCKMX HYX[ SIBNSieTcs
KpMTMYECKM haKTOpOM, MPEnsTCTBYIOLMM Pa3BUTMIO SKOHOMMUKW, MPOMbILLIIEHHOCTY U MeULUMHbI Lenoro psaa
CTpaH, B TOM 4uCrie PacnonoXeHHbIX Ha MOpPCKuUX noGepexbsix. N3 paspaboTaHHbIX B nocrnefHvue OecATuneTus
MeTO[OB [leMUHepanu3aLmnm MopcKoi BoAbl B HacTosllee BpeMsl Afs NPOMbILLNEHHON JKCnyaTauMy B OCHOBHOM
UCNONb3yTCA [1Ba MeToAa - TePMUYECKO AMCTUNNALUM U obpaTHoro ocmoca. [1].

B pamkax HacTosiwen paboTbl Gbl paccMOTpeH MeTos oGpaTHOro ocMoca, MPUMEHSIEMbI Ha OfHOW U3
CTaauii ABYXCTaAUNHON MeMBpaHHO YCTaHOBKU NO AeMUHepanu3aumm Boabl.

O6paTHbI OCMOC — MpPOLIeCC, B KOTOPOM C MOMOLLbI [AaBNeHWUs NpUHYXdalT pacteopuTenb (06blYHO
BOA4a) NpoxXoauTb 4Yepe3 MomnynpoHulaemyio MembBpaHy u©3 Gonee  KOHLEHTPUPOBAHHOIO B  MeHee
KOHLIEHTPMPOBaHHbI pacTBop, TO ecTb B 0bpaTHOM Ans ocMoca HanpasneHuun. Mpu aTom MemGpaHa nponyckaeT
pacTBOPUTENb, HO HE NPOMYCKaeT HEKOTOPbIe PAacTBOPEHHbLIE B HEM BeLLecTBa.

MaTemaTuyeckoe onucaHue MeMGpPaHHOTO 3MeMeHTa, KOTOpbIA SIBMSETCA 3NEeMEHTApPHON CTPYKTYPHOM
e[lMHMLel CUCTEMbl BOJOOUUCTKU SBMSIETCS HEOGXOAMMbIM YCIIOBUEM NS PeLUeHnsl 3aa4y ONTUMM3aLmUM CUCTEMBI.

CyLLecTBYET HECKOMBbKO MOAereil MaTeMaTUYECKOro OnvcaHusi npolecca o6paTHOro ocMoca.
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HekoTopble Mopenu y4uTbiBalOT AMHaMKKy npouecca obpaTHOro OCMOca, HO NpY pelleHun 3agauduv
CTPYKTYPHOM OMTUMM3aLMM HeobxoaMMo paccmaTtpusaTb YCTaHOBMBLUMWACA pexum. [lotomy, npouecc Bbibopa
MoAeny CBOAWMCS K MOUCKY CTaTUYeCKON MOAENM.

Opyrve npeanaratoT geTanbHbl aHanua auddy3noHHbIX NPOLLECCOB, NPOLECCOB MMAPOANHAMMKM NN6o
N3MEHEHNS1 NOHHOTO COCTaBa NMOTOKOB, OAHAKO UX UCMOMNb30BaHNE B MPOMBbILLMIEHHBIX YCOBUSAX 3aTPYAHUTENBHO
BCMEeACTBME CMOXHOCTU NOMyYeHNs HEOOXOANMBIX AaHHbIX.

Mcxopa n3 npenbsaBrieHHbIX TpeboBaHMA M BbILLENEPEYNCIEHHBIX PaCCYXAEHWUN, CPeAn UMEIOLMXCS B
nuTepaType moAenen npeanoyTeHne 6bINo oTAaHO Mogenu, NpeanoXeHHon komnaHven «Dow Chemical»[2].

G| _ m@-In

4 ¥

roe Cf, — KOHUEHTpauusl pacTBOPEHHbIX BELLECTB ANA MCXOAHON BOAbI, Mr/1;

[aHHas mogenb Mo3BOMsieT Ha OCHOBE MAacropTHbIX XapaKTepUCTUK 3anemMeHTa (nnowadb NOBEPXHOCTM
mMemMbpaHbl Se M cTeneHb coneussneveHuss R) M BXodHbIX BenuuuH (pacxod pacteopa Qf, KoHUeHTpaums
pacTBopeHHbIx Bewlects Cf, gaBneHve, cosgasaemoe pactsopom Pf), nonyyaembix B pesynbraTe 3KCNEepUMeEHTa,
paccuntaTb XapaKTepUCTUKM BbLIXOAHOrO MoToka, Nmbo pewnTb obpaTHylo 3agadvy, MNOnyyYeHUs XapakTepucTuk
BXOAHOro notoka. MapameTtpbl A (NpoHMLaemMocTb pacTBopuTens) n B (MpoHMLaeMoCTb pacTBOPEHHbIX Conen Yepes
MeMbpaHy), NPUCYTCTBYIOLIME B MOAENWN SBNSIOTCA XapakTepuctuka Myu membpaHbl OHW paccuuTbiBalOTCA Ans
KaXxgoro Tvna meMbpaH 1 3aBUCAT OT napameTpoB BXxodHoro pacteopal1].

Ha ocHoBe akcnepuvMeHTanbHo-cTaTucTuyeckoro noaxopa (M®3) Gbina npoBepeHa rMnoTesa O Hanuynm
YHKUMOHaNbHbBIX 3aBUCUMOCTEW MoKa3aTenen npoHuuaemoctm A n B OT BXOAHbIX NMapameTpoB (XapakTepucTuk
BXOAHOro notoka). Mcxods m3 npeanonoXeHus, 4YTO SKCMEepUMeEHTalbHble AaHHble OMUCHIBAOTCH YpaBHEHWEM
perpeccun NepBoro nopsiaka ¢ y4eToM ABONHbLIX B3aMMOAEWCTBUI, ANa TpeX hakTopos ObiNo Nony4yeHo ypaBHeHWe
BMaa:

y =bo + bix1 + baxy + baXs + bioX1X2 + b1sX1X2 + DozXaXs

[na HwkenepedmcneHHbIX Tpex (pakTOpoB Ha OCHOBE NnaHa 3SKCnepumeHTa 3® ans kaxgoro Tvna
MeMOpaHHOro 3rieMeHTa ObinNy nonyyeHbl ypaBHeHus perpeccumn (10) ans koadcpumumeHToB A 1 B npu gucnepcum
afeKBaTHOCTU, He npeBbiwatLlen 3%. B kavyecTBe 4OBEPUTENBbHBLIX MHTEPBANOB M3MEHEHWS BXOAHbLIX NapamMeTpoB
BblOMpannch 3Ha4YeHus BENWYMH, HE NPeBbILLAoLLNE YKa3aHHbIX Kak rPaHUYHble B NacnopTe MeMOpaHHOro anemeHTa
Kaxxgoro Tvna [2]:

pacxop: 0.0125-0.06 m*/uac;

KoHueHTpauus: 100-2000 mr/n;

nasnenue: 1-20 atm.

PaccmoTpeHa aByxcTtaguiiHas MembpaHHas ycTaHOBKa AeMuHepanusauum BoAbl, Kaxaas cTagus KOTOpoK
MOXET COCTOSITb M3 HECKONbKUX NocrefoBaTenbHbIX NoAcTaauii; noacTagus CoCcTOUT U3 m MeMOpaHHbIX Moaynewn
COEQMHEHHbIX MNapannenbHo, a Kaxabli MOoAynb, B CBOKW o4depedb, cogepxuT N MemMOpaHHbIX 3MeMEHTOB,
COE[MHEHHbIX MOCnefoBaTeNbHO MO KOHUeHTpaTy. KoHUeHTpaT BTOpOM CTaguyM BO3BpaLlaeTCsl Ha PeLuKIT,
CMeLUMBasiCb C UCXOAHbIM MNOTOKOM, MOCTYMNaeT Ha BXOA NepBOW CTaauw.

B kayectBe 06bekTa onTummusauum Obina BbibpaHa BTOpasi CTaausi, B OCHOBE KOTOPOMW MEXWUT npoLecc
obpaTHoro ocmoca. [ns 3TOM CTaguM U3BECTHO Ka4yecTBO MOCTynawllel Ha Bxo4 BoAbl (KOHLEHTpauus
pacTBOPEHHbIX B HEW conen, Mr/n), 3agaH TN UCNonb3yeMbIX MEMOpPaHHbIX 3MIEMEHTOB, U3BECTHbI UX MacMopTHbIE
xapaktepucTukn. Heobxogmmo paccumMtatb pacxof BXOOHOIO MOTOKA, KOMMYECTBO MoAynerd U MemOpaHHbIX
3M1EMEHTOB, NPW KOTOPLIX PACXOL, BbIXOAHOro NoToka OyaeT paBeH TpebyeMoMy 3Ha4YeHUIO, KOHLEHTpaLMs nepMeaTta
He GygeT npeBbilWaTh MakCUMarnbHO JOMYCTUMOE 3Ha4YeHNe, a CyMMapHOe KONMUMYeCcTBO MeEMOPaHHLIX 3NIEMEHTOB A
cTagum 6yget MUHMManbHbIM E NT A min.

Takum o06pas3om, pellanacb 3ajada MUHUMM3aAUUKM KanuTarnbHbIX 3aTpaT, BblpaXeHHbIX 4epe3 obliee
KONMMYEeCTBO MeMOpaHHbIX 3MEMEHTOB, MpU 3afaHHbIX MNapaMeTpax MWCXOOHOro MOoToKa W OrpaHUYeHusx Ha
XapakTepUCTMKKU nofyvaemoro npoaykta. Mpu peleHnun 3agayun 6binm NpUHATLI cregyroLmMe AonyLeHns:

1. Ha paCCManMBaeMOIZ CTaann ncnonb3dyeTcd TOJIbKO NapannenbHoe coeanHeHne MO,D,yJ'IeIh.
2. B kaxxgom Moayne afieMeHTbl MOryT CoeANHATBCA TOJTIbKO nocnenoBaTesibHO.

3. MCHOJ‘IbSyeTCH MeM6paHHbIe ANeMeHTbl OAHOro T1na.

4, Bce mMoaynu paCCManI/IBaeMOﬁ cTaauun coaepxaTt ognHakoBo€ KONMMYEeCTBO 3JIEMEHTOB.

[ns naHHoOro aTana pacyeTa BXOLHOWM NOTOK He 3aBMCUT OT KONMYECTBA M NapaMeTpoB KOHLIeHTpaTa.

B kayecTBe MeToda ONTMMM3aLUUM Gbin BbiIGpaH KOMOUHUPOBAHHLIA METOZ, BKIOYaOWMIA FreHeTUYeckui
anropuTM M rpafMeHTHbIN MeTod. [eHeTuueckuii anropuTM Npy NpaBuUnbHO NofobpaHHbIX NapameTpax no3sonseT
[0CTaToYHO GbICTPO HAWUTU rnobarnbHbIA ONTUMYM, YTOYHEHUE KOTOPOrO MPOBOAWIOCH MPU MOMOLLM FPaZUEHTHOrO
mMeTofa. Ha OoCHOBe BXO[HbIX NapaMeTpOB reHEeTUYECKUA anroputM OpPMUPYeT HavamnbHylo MOMynsauMio, To ecTb
HaGop crnyyanHbIX peLueHnit No Moaenu. Ha kaxaon utepaumm nosyyeHHble peLleHnst CpaBHUBAIOTCS, BbiGUpatoTcs
HaunyJylue [Ons NOMyyYeHus nocreaylowmx npuOnNmKeHUA WUCXOOHbIX MapamMeTpoB U pelleHuid, a Xyalue
OTCEeuBaloTCs B COOTBETCTBUM C KpPUTEPMEM ONTUMU3ALMU. Tak Kak reHeTMYeckue anropuTMbl UMEKT CryYaiiHbIi
XapakTep 1 He Bcerga npuBOAST K TOYHOMY 3HAYEeHMIO TOYKU ONTUMYyMa Npu 3afaHHbIX HACTpoKkax, ANs YTOYHEHMS
ONTUMAnbLHOrO PELLEHUS! UCMOMb30BArcs rPagueHTHbI MeToZ, KOTOPbI B KauyecTBe HavanbHOro npubnmkeHus
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ucnonb3yeT pelleHne, nory4eHHoe Npu NoMoLLM reHeTUYECKoro anropuTma.

OnTvManbHble HaCTPOWMKU TEHETUYECKOro anropuTma, Takme Kak HavarbHoe Konu4ecTBo ocober, Tun
CKpelMBaHUa U1  MyTauuW, anroputM BblGOpa poOAUTENbCKOW nNapbl, NOAOMPaNMCb UTEpPAUMOHHO Mpu
HenocpeacTBEHHOM MPOBEAEHUN PACHETOB C LIENblo CBEAEHMS K MMHUMYMY BpeMeHU paboTbl anroputma.

PaspaboTaHHbIn anropyTM peanusoBaH B Buae nporpamMmbl B cpede Matlab, koTopas nossonsiet ¢
UCNonb30BaHNWEM CTaHAAPTHLIX MHCTPYMEHTOB MPOBECTU ONTUMMU3ALMIO C MOMOLLLID FeHEeTUYECKUX arropuTMOB.
BxogHble nmapameTpbl U OrpaHWYeHUs 3afaloTcs B KOHuMrypaumoHHoMm dhanne. [Ons pacyeToB Heobxoanmo
3agaBaTtb npegensl, B KOTOpbIX OyAyT BapbUpOBaTbCA MCKOMbIE BENWYMHLI. B nTOre nmporpamma BbIBOAMT Ha 3KpaH
3HavYeHne pacxoja BXOOHOro NnoToka, KONMYecTBO MOAYNEN U SNEMEHTOB, NPWU KOTOPbLIX HAWAEH ONTUMYM, a Takxe
3HavYeHue KOHLUEeHTpauuy nepmeara, Ans NpoBEPKN COOTBETCTBUSA OrpaHUYEHMIO N0 KOHLIEHTpaLmK.

[MonyyeHHble pesynbTaTbl, CBUAETEMLCTBYIOT O TOM, YTO OMNTMMaribHas CTPYKTypa CUCTEMbl B KaXXAOM
cnyyae CoCTOMT U3 ABYX MOACTaAMN (CeKUuMin), coaepxalumx onpeaeneHHoe KonmyecTBo napanmnenbHO COeaUHEHHbIX
anemeHToB. [pumeHeHVe nocneaoBaTeNbHOrO COEAVHEHUS 3MEMEHTOB (COeAVMHEHUS B MOAYNWN) HE MPUBOAWIO K
ynydlleHuo nokasatenen.

Takon pesynbTaT MOXeT ObiTb OObsICHEH TeM, 4YTO Ans MembpaHHbIX anemeHToB Filmtec, npu ux
nocnegosaTenbHOM COeAVHEHUM, Ha CrneaylLwWwun SNeMeHT nodaeTcsl KOHUEeHTpaT, a nepmeart Ha BbiIXode 3TOro
3MeMeHTa CMeLUMBaEeTCs C NepMeaToM C NpeabiayLlero arnemMeHTa. 310 NPUBOAMT K NMOHWKEHNIO obLLero nokasaTens
ComnensBrneyYeHns no CpaBHEHWIO C MnokasaTernemM AN OAHOro 3fieMeHTa U MOBLILWEHUI0 KonuyecTsa nepmMeaTa Ha
BbIXOAE, TO €CTb NPOU3BOAMTENBHOCTN YCTAHOBKW. Takasa CTPyKTypa CcUCTEMbl AeMuUHepanusauun BoAbl No3BonseT
nony4yaTb oOnNpefeneHHoe KONMMYecTBO MepMeata C MWHMManbHbIM COAEePXaHWeM Cconen Mpu MUHUMAanbHbIX
KanuTanbHbIX 3aTtpatax Ha MeMbpaHHble unbTpbl (B OCHOBHOM OMPEAENsTCA MX CTOMMOCTbLIO), HO Tpebyet
fonbluMx 3aTpaT MCXOA4HOW BOAbI, MPaAKTUYECKM B OECSATKM pa3 bonblue KonMyecTBa Nony4yaeMoro npoaykra. 9T1oT
Nnoaxon MoxeT ObiTb 9KOHOMUYECKW OnpaBAaH B TeX Criydasix, eCnu 3atpaTtbl Ha UCXOAHYI BOAY MUHWMaribHbl U He
npeBbILAaoT KanuTanbHbIX 3aTpaT Ha obopyaoBaHue

B paHHon paboTe npoBegeHa CTPYKTypHas ONTMMU3aUUs TEXHONOrMYECKON cxembl 06paTHOOCMOTNYECKON
OeMyHepanusauuy Bodbl MPY MOMOLLM KOMOVMHMPOBaHWS FEHETUYECKOro anroputma M rpagueHTHoOro metoga Ha
npumepe anemeHToB Filmtec XLE-2540. CTpykTypHas oONTUMM3auMs MO3BOMAMMAA MOMNYyYUTb SKOHOMUYECKU
onpasfaHHbIN pe3ynbTaT TOMNbKO ANA Tex cryyvaeB, Korga CyMMapHble 3atpaTbl Ha MCXOAHYK BoAYy AOCTaTOYHO
HU3KKne.

B panbHerwem nnaHWpyeTcs: yCOBEpLUEHCTBOBATbL KPUTEPUA ONTUMAarbHOCTU, BBEAS B HEro nokasartenuv
CTOMMOCTU MEMOpPaHHbIX 3NIEMEHTOB U MOZYren, UCXOAHOW BOAbI U KOHEYHOTO NPOAYKTa, NOyYUTb XapakTePUCTUKN
MU mMaTtemaTM4eckyld MoAernb MeMOpaHHbIX 3MIEMEHTOB CTaauu HaHoWUnbTpauuui, U MPOBECTU €€ CTPYKTYPHYIO
ONTUMU3aLMI0  UCMOMNb3ys pa3paboTaHHble anropuTMbl  pacyeToB W MporpamMmy, MPOBECTU  CTPYKTYPHYHO
ONTUMN3aLMIO BCEN CUCTEMBI.

CnnCcoK MCMOoMb30BaHHbIX MCTOMHUKOB!
3. [HOyxuH C., Yypaes H., lUnnos B., Ctapos B Ycnexu Xumuu. / Oyxun C // - 2008 Tom 57 - Ne 6. - C. 1010 - 1030.

4. KpasyeHko A. V. Ouctunnaums ¢ BeiTArMBaHweM anctunnsta // Bonpockl aTomHol Hayku 1 TexHuku, 2008. — Ne 1 — Cepwus:
«BakyyMm, uicTble maTepuansl, cBepXnpoBoaHukm» (17). — C. 18—19.

AMMNAPATHbIA KOMMNEKC A1 OLUEHKN KONMMYECTBA U §
MHTEHCUBHOCTW BJIATOBbIAEJIEHUA BUOJIOTMYECKUX TKAHEWN

Gernopycckuti 2ocy0apcmeeHHbili yHUgepcumem uHghopMamuku u paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Bobposa T. C.

Hocmanko A. . — 8-p. mexH. Hayk, npogheccop
Bopobel A.M. — mazucmp mexH. Hayk

Ha cerogHAWHNA OeHb HET YETKUX KOJNIMYECTBEHHbIX MoKasaTenew, KOTOpbIe 0O6BEKTMBHO rosopunu Obl O cogepxaHun
Bnarm B OGMOMOrMYecknx TKaHsX 4YenoBeka, a Takke 06 WHTEHCUBHOCTU WX Brarosblgenennst. Takum 06pa30M, n3mepeHue
KONMM4yecTBa M MHTEHCUBHOCTW BraroBblaeneHns OMonormyecknx TKaHemn YenoBeka saBnsieTcs aKTyalnbHbIM BONPOCOM B KITMHUYECKOWN
npakTuke, CrlOpTI/IBHOIZ n peaGVIﬂVITaLlI/IOHHOVI mMeguunHe.

BnaroBbigenuTenbHyto YHKLUMIO KOXW BbIMOMHAT NOTOBbLIE XXernesbl, NO3TOMY B OCHOBHOM BfaroBblaeneHne
KOXM 06YCrOBMEHO NOTOOTAENEHNEM.

Pa3paboTaHHbIi annapaTtHbIi KOMMEKC OLEeHKW KOMMYecTBa WM WMHTEHCMBHOCTM MOTOOTAENEHUs] YernoBeka,
cofepxaluini nopTatMBHOE YCTPOWCTBO, peanu3ylowmn eMKOCTHOW MEeTO4 W3MEepeHUsi BMaXHOCTW, BKMoYaeT
€MKOCTHOW AaTyuK BCTPEYHO-LUTBIPEBOrO TUNa U LEenmono3Hbin agcopbupyowmin TecToBbIn obpasel, 1 annapaTHo-
nporpamMmHbIA MOAynb 06paboTkM 1 BU3yanu3aummn pesynbTaTtoB AMarHOCTUKM Ha Gase NepcoHarnbHOro KommnbloTepa
(HoyTOyKa unu nnaHweTa).
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Ha pucyHke 1 npuBegeHa CTpyKTypHas cxema pa3paboTaHHOro annapaTtHoro Kommnrekca:
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Puc. 1 - CprKTypHaﬂ cXemMa annapaTtHOro KomMmnnekca oueHKU KonmnyecTtesa  UHTEHCUBHOCTU NOTOOTAENEeHUA YeloBeka

MpenycmoTpeHo ABa pexuma paboTbl AMarHOCTMYECKOro anmnapaTHO-MporpaMMHoro komnnekca: 1) pexum
usMepeHusi nomoomaoesieHusl, OCYLUECTBMSIOWNA OLEeHKY KOonuyecTBa BblAEMNEHHOro YeroBekoM MoTa 4epes
10 MWHYT ONs AUarHOCTUKN YPOBHS (DU3NYECKOW NOArOTOBMEHHOCTM (OLEHKa NOoToOoTAENeHUs B Hopme) u 35 MUHYT
ONS OUarHoCTUKU MEPBUYHOrO rvnepruaposa (oueHka MOTOOTAENEHWs npy naTonorum), a Tawke depes 3afdaHHbIN
nonb3oBaTenieM CaMOCTOATENBHO NMPOMEXYTOK BPEMEHUN (OaHHbIA PEXUM peanu3yeTcsl MoCpeacTBOM MCNOMNb30BaHMS
rnopmamueHo20 ycmpolcmea); 2) pexxumM MOHUMOPUH2a rnomoomaesieHuUs, OCYLLECTBMSIOWMIA OLEHKY AVHAMWUKK
noTooTAeneHns yenoseka B TedeHve 10 MWHYT AN OMArHOCTUKM MOTOOTAENEeHus B Hopme M 35 MUHYT Ans
ONarHOCTUKU NOTOOTAENEeHUa NMpyu NaTtonornu ¢ 3agaHHbIM norfib3oBaTeneM CaMOCTOATENbHO BPEMEHHbIM LLarom, a
Takke B T€YEHUE YCTaAHOBMEHHbIX MOSIb30BaTENEM CaMOCTOSITENbHO MPOMEXYTKA BPEMEHW U Liara (4aHHbIA pexvm
peanuayeTcsi NOCPEACTBOM COMNPSXXEHUs1 MopmamueHo20 ycmpolicmea v arnapamHo-rpo2paMmmHo20 MoOyris).

OnarHocTuyeckuin annapaTHO-NPOrpaMMHbIA  KOMMMEKC OLIEHKM KonuyecTBa M AMHAMUKM MOTOOTAENneHus
yeroBeka npefHasHavyeH Ans KOHTPons 3(PEeKTUBHOCTU MNPUMEHSIEMbIX (U3UYECKUX Harpy3ok M AMarHOCTUKM
NepBMYHOro runeprugposa C LUenbko  onpegeneHvs HeobxooumocTM B MPOBEAEHUM  TOPaKOCKOMUYECKON
CUMMNATIKTOMUMN.

CnncoK UCMONMb30BaHHbIX MCTOMHUKOB!

1. AnnapaTHO-NPOrpaMMHbIA KOMMIEKC OLEHKM KONMMYEeCTBa M MHTEHCUBHOCTM NoTooTAeneHuns venoseka / A.M. Bopoben,
T.C. Bobposa, [.B. Peimapes, M.B. fasbinoB, C.C. CtebyHoB // MenanektpoHuka-2014. CpeactBa MEAULIMHCKOW 3NEKTPOHUKU U
HOBble MeAMUMHCKME TexHonormy : COopHMK HaydHbIx cTaTten VIII MexxgyHap. Hay4.-TexH. koHd., — MuHck, 2014. — C.150- 152.

ANEKTPOMUOIPA®UYECKUUA METO MCCNEOOBAHUSA
MbILUL| MATKW Y XXEHLLWH BO BPEMA BEPEMEHHOCTHU

156/70pyCCKUL7 2ocy@apcmeeHHbIU yHUsepcumem UuHgopMamuku u
paduoanekmpoHuku, . MuHck, Pecriybniuka benapycb
Y3 «1-51 2opodckas KnuHu4Yeckas bonbHuya», e. MuHck, Pecnybnuka benapycb

Mpomacets H.N.%, Maueee C.B.2, [lasbidos M.B.*, Ampawkoea I".B.",
[pane3sa B.fO.l, 3asbi6o FO.AL

Hasbi0os M. B. — kaHO. mexH. HayK, 0oueHm

[MpuMeHeHVe 4acTOTHO-BPEMEHHOrO aHanu3a snekTpoMmnorpaMm Ans uccrieoBaHuin TOHYyCa MbILL MaTKnu B HOpMe U npu
yrpose npexaespemMeHHbIX POAOB Y XXEHLUUH. [aHHbIN MeToq NO3BOSNUT KOMUYECTBEHHO OLEHMBaTb MaToorM4yecky NoBbILLIEHHbIN
TOHYC MaTKW, NPOrHo3npoBaTb U KOHTPOJIMPOBATb 3(bq)eKTVIBHOCTb nedyeHunda yrposbl npepbiBaHUA 6epeMeHHOCTVI, Kak Ha paHHUX,
TaK U NO3OHUX CPOKax, AnA CBOEBPEMEHHOro npeaoTepalleHna BbiIkKuablilla nu6o npexaeBpeMeHHbIX poaoB.

MoBbILEHHbIN TOHYC MaTku BO BpeMsi GepeMeHHOCTM B cpoke [0 37 Hefenb CBUAETENbCTBYET 06 yrpose
CaMonpon3BONbHOrO NpepbiBaHus GepeMeHHOCTU. Mpu 3ToM, NpepbiBaHe GeEpeMEHHOCTM [0 22 Hedenb NPUBOAUT K
BbIKUABILLY, @ yrpo3a npepbiBaHus 6epeMeHHOCTM ¢ 22 [0 37 Heaernb MOXET NPUBECTU K NPexXOeBPeMEHHbLIM POAAM.
Mpyu 3TOM yBENWYMBaETCs nepuHaTarnibHas 3abo/eBaeMOCTb M CMEPTHOCTb, YTO B KOHEYHOM WTOre OKasbiBaeT
BIMSIHWE Ha AEMOrpaUUECcKyo CUTyaLmio.
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[MaToreHeTn4eckmn, NOBLILLEHHBIA TOHYC MaTKN MPUBOAUT K YBENNYEHWNIO PE3UCTEHTHOCTU MAaTOYHbIX apTepun,
HapyLLeHunio deTonnauleHTapHoro KposoToka. CriedytolwyMm 3BEeHOM MnaTtoreHesa SBMAETCA CHWKEHWe MNOCTYMeHus
KMcnopoga M nuTaTenbHbIX BELLEeCTB Yepes MnaueHTy K nnody C pasBUTMEM [UMOKCUM W CUHAPOMA 3afepXKu
passuTuA nnoga.

Ha cerogHsALWHWIA AeHb, akTyanbHOWM 3agavent AN MeavuyMHbl SBNSETCS MHCTPYMeHTanbHoe NOATBEPXAeHNe
C KONWYECTBEHHOW OLIEHKOW W MaTemMaTW4eCKUM OMUCaHWeM MNaToNorM4yeckoro MOBbILEHHOrO TOHyca MaTKw,
NPOrHO3MpoBaHMe N KOHTPOMb 3OEKTUBHOCTU NEYEHNs yrpo3bl NpepbiBaHUs 6epeMeHHOCTU, Kak Ha paHHUX, Tak K1
NO3[HMX CPOKaXx, A1 CBOEBPEMEHHOr0 NPeoTBPAaLLEeHNS Bbikiabila nmbo npexaeBpeMeHHbIX POAOB.

[ns pelieHns NOCTaBNEeHHOW 3adayv Ans AMarHoCTUKM (DYHKLMOHANbHOrO COCTOSIHAS MWUOMETPUS Hamu
BblbpaH oavH 13 Hanbonee MHMOPMATUBHBIX N AOCTYMHBIX HEUHBA3NBHBIX METOAO0B — 3MeKTpoMuorpadus.

OnekTpomuorpacus  SBMASETCA MPU3HAHHBIM  METOAOM  WCCIEAO0BaHNS  HEPBHO-MbILLIEYHOW CUCTEMBI,
OCHOBAHHbIM Ha perncTpauMm W KavyeCTBEHHO-KONNYECTBEHHOM aHanmse OuOo3NeKTPUYECKoW aKTUBHOCTM
COBOKYMHOCTM ABUraTenbHbIX €ANHNL, C MOMOLLBIO HAKOXHbIX anekTpoaos [1], [2].

Matepuanbl n meToAbl

B KknuMHWYecknx ycnosusx MpoBedeHbl UCCIeAOBaHUA 3NeKTPOMUOrpamm, 3aperMcTpupoBaHHbIX B ABYX
rpynnax: y nauMeHTOK C HOPMOTOHycoMm (n=25) m y nauueHTok ¢ runeptoHycom (n=20) Ha MO3JHMX CpoOKax
6epemenHocTn (Il TpumecTp). WccnepoBaHnus npoBogunuce Ha 6ase popggoma 1-M ropoackon  KIMHUYECKON
©onbHuLbI 1. MnHcka.

[na nonyyeHus curHanoB MCMONb30Basncs ABYXKaHarnbHbIA anekTpomuorpad. CHATME anekTpommuorpamm
OCYLLIECTBMANOCh MO CPeAcTBaM MOBEPXHOCTHbIX anektpoaoB «3M Red Doty». [ns perncrpaumm anekTpu4eckon
aKTMBHOCTM MbILIL, MaTKM MCnonb3oBancs 6unonspHbin cnocob oTsefeHus GuonoteHumanos. OguH anektpog |
KaHana HaknagblBarcs Ha y4acTOK KOXM Bbllle Ha 2-3 CM MyNOYHOro KofbLia Nno CPegHen NMHUM XNBOTa, a BTOPON —
avnctanbHee Ha 1,5-2 cM. AHanorMyHo pacnonaranvcb 3neKkTpogpl | kaHana, TONbKO HWbKe MYMOYHOro KombLla.
HewiTpanbHble anekTpoabl pa3MeLlanuce Ha OOKOBOW MOBEPXHOCTU XKUBOTA.

OaHHble dumkcmpoBanucb € nomMolplo nporpammbl SpectraPLUS n obpabatbiBanncb € NpuMMeEHeHUeMm
nporpammMHoro obecneveHus, peanv3oBaHHoro B cpege MatLAB. [Ina npoBeaeHUs KONMYeCTBEHHOro aHanmnsa OMr -
CUrHanoB B HOPME M MpuW Yrpo3e MpexaeBpeMEHHbIX POAOB PacCyvTbIBaNMCb napaMeTpbl YaCTOTHO-BPEMEHHOIO
npeacTaBneHnst 3NeKTPOMUOrpaMM: HUXHAS rpaHuyHas vactota f,, MeduaHHas vactota [, BEpXHSA rpaHuyHas
yactoTta f, adhdeKTnBHasA WwnpuHa cnektpa Af. [lononHUTensHO paccunTbiBanack CpeaHsas amnnmTyaa curdana no
dopmyne:

Ag= =T Jai,

roe A[i] — amnnuTyda i-oro otTcyeTa 3apermcTpupoBaHHOro curHana, N — YMcno oTCc4eToB curHana.

OnpepgeneHne YacTOTHbIX MapamMeTpoB MPOM3BOAUTCA MO pesynbTaTaM BblYMCNEHNs cnekTporpammbl OMI -
curHana (cnekTporpaMMa peanusyeTcsl MeTodoM OKOHHOro npeobpasoBaHus ®ypbe). [ns aTOro paccuutbiBaeTcs
3HayeHune aHeprun AMI-curHana B Kaxxgow suerike CnekTporpaMmbi:

E[i j] = A[i 1%,
rae Afi jl- aMnnuTyaa snekTpomMmMorpammbl B i-0i CTPOKe U j-om cTonbue.
[Hanee BblgenseTcs ctonbel ¢ NOPSAKOBbIM HOMEPOM |, KOTOPbIN COOTBETCTBYET CNEKTPanbHOW NIIOTHOCTU
3HEpPrMM curHana B j-bli MOMEHT BPEMEHW, U AN onpefeneHns MeAuaHHOW 4acToTbl [ BbINOMHAETCA MOUCK

MeOuaHbl B BblAENIEHHOM CTONOLE ncxoasa us YCIOBUSA: Pa3HOCTb CyMMapHOW SHEprum curHana ot 0 'y Ao uckomon

4acToTbl U CyMM3pHOI7I 3Heprnum ot MCKOMOW 4acToTbl A0 F no MOAyIni MUHUMaArbHa:
Ty F

z Elp.j] - Z E[g.j]| = 0.
p=1 4=,
3ateM BbIUMCMSIETCA 3HEPrUi0 CuUrHama, COCPedOTOYEHHY B 3h(PEKTMBHOW LUMPUHE ChekTpa E_,,M[,I] ]

coctasnsowyto 6onee 90% (yctaHaBnuBaeTcs TOYHOe 3HayeHve oT 91% po 99%) ot obuien cymmbl Bcex
anemeHToB cTtonbua:

Easall] = u,gsz E[k.]].
k=1

Torga HWKHAS rpaHWyHas 4actoTa fl—:: onpegendeTca M3 ycrnoBua: pa3HOCTb Mexay CyMMOlZ 3NeMeHTOoB
C o1
cTonbua ¢ MHAEKCaMH OT f,, [0 fi. 1 3HAYEHNEM - Exzs[f] MUHUMAnNbHa No Moaynio:
g
FIi 1.
Elk.j1- Eu_:,#@[ﬂ = 0,
k=L,
BepxHsia rpaHnyHas vyactota fB. onpegendeTca 13 ycnoBua: pa3HOCTb MexXxay CyMMOlZ 3neMeHToB cTonbua

{
C VHAEKCaMM OT fr, AAO [z, 11 3HAYEHNEM = E.z[j] MUHMMaIbHA MO MOAYTIO:
&y

1
> Elkj1- 5Esg5l)| 0.

=,
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ObbekTrBHAs Nonoca 4acToT anekTpPoMMorpaMmbl Af; paccuuTbiBaeTca no dopmyne:

j‘f; = fB_l_ fl‘:_l'
3HaveHus fE_, fm_, fg_,ﬁf.-, a TaKkke cpeaHee 3HayeHue amnnuTyabl B CTONOUe 4.y BbIMMCISIOTCS ANs BCeX

cTon6uoB cnekTporpammbl j =0 ..T — 1.

PesynbtaTtoM pacyeToB SIBNSIOTCS OOHOMEPHBIE MACCUBbl 3aBMCUMOCTEN HWKHEN FPaHWYHOW 4acToThl,
MeAWaHHOW 4acTOTbl, BEPXHEW rpPaHUYHOM YacToTbl, 3(PQPEKTUBHOMN LWIMPUHBLI CEKTpa WU cpedHen amnnuTyabl
3NeKTPOMUOrpaMmmel oT BpEMEHM - Feltl. fltl. felel. AF[e]. A[t] cooTBETCTBEHHO, a Takke
cpenHeapumeTUyeckue nokasateny fu . fm .+ fo_+ A A [6].

Pe3ynbTathl 1 BLIBOAbI

Mexgy cpeaHumn 3HaveHuamu amnnuTygbel OMI-curHanoB npu HOPMOTOHYCE W TMNEPTOHYCe pasHuua
coctaBuna 18,25% ansa | kanana (17,63% ans 1l kaHana), Mexay cpeaHUMU 3HAYEHUSIMWN HUKHUX FPaHUYHbIX YacToT
- 9% (11%), Mexagy cpegHUMK 3HaYEHUsIMU MeAMaHHOW YacToTbl — 6% (8%), Mexay cpefHUMU 3HaYeHUsMU
BEPXHUX rPaHnYHbIX YacTtoT — 11,6% (9,8%), mexay cpefHux 3HavyeHun 3PdPEeKTUBHOW LUMPUHLI cnekTpa — 4,4%
(12%).

AHanns pesynbtatoB 06paboTky aNEKTPOMMOrpamMmm nNpy HOPMO- U TMNEPTOHYCE METOAOM YaCTOTHO-
BPEMEHHOro npeobpa3oBaHusi Nokasan aPEeKTMBHOCTb 4AHHOMO METOAA AN KONMMYECTBEHHOM OLEHKN COCTOSIHUSA
MbILLLL MaTKN BO BpeMsi 6epemMeHHOCTH.

[Ins OUEeHKM 3MeKTPOMMOrpamMm BbIMOSTHANCS pacyeT cpegHen aMmnnuTyabl CUrHana n YacToTHO-BPEMEHHbIX
napameTpoB (BEPXHSIA rpaHMYHas 4acToTa, MeAuaHHasi 4acToTa, HUXKHSIS rpaHuYHasi YacTtoTa, acpdekTMBHas
WwmnpwrHa crnektpa). CpaBHUTENbHbIA aHanM3 pacc4YMTaHHbIX NapameTpoB MpU HOPMO- Y TMMEPTOHYCE BbISBUIN pAg
3aKoOHOMepHocTel: amnnutyaa Ml -curHana npuv NoBbILLEHHOM TOHYCE BbllLe, YeM NPU HOPMOTOHYCE; NokasaTenu
BEPXHEN N HUXKHEN rpaHNYHbIX YacToT, 3P(PEKTUBHOW LUMPWHBI CNEKTPa NPU HOPMOTOHYCE BbILLE, YEM MPK
COOTBETCTBYHOLLMX NOKa3aTensix ¢ NOBbILLIEHHBIM TOHYCOM.

Ha ocHoBaHUM yCTaHOBNEHHbIX 3aKOHOMEPHOCTEN B KQYECTBE KPUTEPUEB OLIEHKN COCTOSIHUS MbILLL, MaTKN
npegnaraeTcs UCMonb3oBaTb cpeaHo amnnutyay OMI-curHana, BEpXHIO U HKHIOK rpaHNYHble YacToThl,

A PEKTMBHYHIO LLUMPUHY CriekTpa.

Cnuncok MCcnonb30BaHHbIX UCTOYHWKOB!
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MOQAEJb 3NIEKTPUYHECKUX MAPAMETPOB U TOMOJIOINMA
TOHKOMNNEHOYHOIO ®OTOJJIEKTPUHECKOIO
NMPEOBPA3OBATENNSA TUMNA CIGS HA TMBKOW
NONMUMMOHOW NOANOXKE

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduoanieKmpoHUKU
2. Munck, Pecnybnuka benapych

KyHuesuu A. B., Bopom+uukut E. [].
Bacunesuy A. 1. — K-m. mexH. HayK, npogheccop

ToHkonMneHo4Has TexHonorust  poToanekTpudeckux npeobpasosatenen (POM1) no cpaBHeHMO C
AOMUHMPYIOWEN Cenvac TexHONMorMenW Ha  KpUcTansiMyeckom KpemHuu (pucyHok 1), Bbirmagut  Gonee
KOHCONMAMPOBAHHOW 1 NEPCMNEKTUBHOW Kak B 3KOHOMUYECKOM, Tak 1 B MPOM3BOACTBEHHOM nnaHe [1].

OcHoBHble NpenMyLLecTBa TOW UM MHOW TOHKOMIEHOYHOW TEXHOMOrMK, B OCHOBHOM, OMNpeaensTcs AByMS
napameTtpamu: addektmeHocTbio (KMNM) npeobpasoBaHusi CBETOBOW IHEPTUM B INEKTPUYECKYO N cebecToMMOCTbIo
npoussoacTea. Jlugepom no achpekTMBHOCTU cpean ToHKonneHouHbIx Il asnseTtcs TexHonorns CIGS (Ha ocHose
coeavHeHusa gucenenuaa meau-nHausa-ranua Cu(ln,Ga)Se2), koTopas peanusyeTcs Kak Ha CTEKMAHHOW, Tak U Ha
©onee nepcnekTMBHOM MOKON NOMMUMUAHON MOAJIOXKE.
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e-Si { Moankpemuanii ] IlnacTune: el @orosaemente | Moayan ] Conir [ Yeranoska

T 1T 1 t i

‘ IponsBoacTBeHHOE 0GOpPYIOBAHNE ‘ Bcg‘;;;;:::;“ ‘
a-Si t l
CdTe DororiemenTii—| Moayan [ Cowrr [ Yceranoska
CIGS -

Puc. 1 — Npon3BoaCcTBEHHbIE LIENOYKM TOHKOMNEHOYHbIX TexHomnorun ®3M (a-Si, CdTe, CIGS) n ®31 Ha KpucTannnyeckom
KkpeMHuu (c-Si) [1]

PaspaboTkorn ®3I1 Ha ocHOBe TOHKOMSEHOYHbIX TexHonormin CIGS 3aHMMalTcs MHOroYMCrneHHbIe
uccrnegoBaTtenbckmMe LeHTpbl M KoMnaHun Mupa, Takue kak EMPA, Daystar, lowa Thin Film Technologies, Nanosolar,
Konarka, Nanosys, NREL n United Solar Ovonics un gp. OcHoBHbiMu npobnemamu CIGS s#BRslOTCA CMOXHOCTb
TEXHOMOMMYEeCKoro npolecca u cpaBHUTENbHO HU3kUA KM conHeyHbIx mMoaynen GonbLUoN nnowaan B YCroBUsX
CEepUNHOro Npov3BOACTBA.

YueHble EMPA - wBenuapckon hegepansHoin nabopartopum matepranoBefeHns N TEXHONOMUA NPe3eHTYIoT
paspabotky @Ol wu3 nonynpoBogHukoBoro matepuana CIGS, (ceneHupga wMeau-uHaus-ranust) Ha rmnbkon
NofIMMMUAHON OCHOBE, 06nafarolMX PekopAHbIM AN TOHKOMMEHOYHbIX TexHonorun KrM doToanekTpuyeckoro
npeobpa3soBaHusa 18,7% npu nnowaaun sivyenkn 0,5 cm2, B To Bpemsl Kak npu G0MbLIOK NoWaan SHenkn cpegHum
KrAa coctaesnset 8 — 14,8% [2].

Ha pucyHke 2 npuBefeHbl BonbTamMnepHasl M MOLLHOCTHasi XapaKTepucTuku peanbHoro CIGS-conHe4Horo
moaynsa EMPA, unmetowero KMA 14,8%, tononormsa KoToporo ccopmupoBaHHa C MPUMEHEHMEM TPEXKpaTHOro
nasepHoro ckpambupoBaHUsa M COCToALLEro 13 8 nocnegoBaTenbHO COeAMHEHHbIX AYeeK, Kaxaan nnowagpio 1,625
cm2. HanpshkeHne xonoctoro xopa siyeriku coctaensetr VOC = 689 mB, nnoTHOCTb TOka KOPOTKOrO 3aMblKaHUs —
32,9 mA/cm2, cbmnn-cakTop Npy AaHHOM Nnowaan siuernkn — 65,3%.
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HanpsxeHue [MB]

Puc. 2 — BonbT-amnepHas n MOLWHOCTHas xapaktepuctnku CIGS-conHeyHoro moayna EMPA [3]

Llenbto HacTosilen paboTbl ABMAETCA NPOEKTUPOBAHUE 3NEKTPUYECKUX NapamMeTpoB COMHEYHOro MOAYMs
EMPA Ttuna CIGS MeTogoM MaTeMaTU4eckoro MOAENMPOBaHUSA TOMOMOrMn (reoOMeTpuyeckMx pasmMepoB W
AMEeKTPUYECKON KOMMYTaLMKN SYeek B Moayrne) 6e3 nsmMeHeHunst eé CTPYKTypbl 1 6a30BOI TEXHOMOTUN.

Kak BugHo 13 pucyHka 3, Tononorus syemnkun conHeyHoro mogyns EMPA, onpegenstowas eé oToakTUBHY0O
nnowaab, hopMUpyeTcs METOLOM MOMNEPEYHOro Na3epHOro ckpanbupoBaHust Moaynsi, MpUYem eé AnvHa 3agaercs
LUMPVHOW HanbINsieMOW NonynpOBOAHUKOBOW CTPYKTYPbI, a LUMPWHA SIHYENKU — LuaroM ckpanbupoBaHus (HECKOMbKO
MM) NPV HEU3MEHHOW NIoLWaam Moaynsi.

Puc. 3 — dopmmpoBaHme TONonorum S4emkn CONHEYHOro Moayrsi MeTO4OM 1a3epHOro ckpanbupoaHus [3]
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M3 pucyHka 3 BUOHO, YTO POTOAKTMBHAA Mrowaib sYenku onpeaenseT paboymin TOK SYEKkn 1 paBHbIA emy
TOK MOAYMsl, a KONMYEeCTBO NocrefoBaTenbHO COEAMHEHHbIX siYeek onpenensieT HanpshkeHue, BbipabaTbiBaemoe
MOLYNEM MPU Ero OCBELLEHNN.

Obbektom mogenupoBaHusa saensetca CIGS-mogyne EMPA Ha nonMMMMgHOM OCHOBE, WMEIOLLMIA

cneayloLiMe UCXOAHbIe XapaKTepuCTUKM [3]: HanpskeHue xornoctoro xoaa aueiikn Yoe = 689 MB; NnoTHOCTL Toka
KOPOTKOro 3aMblKaHUSA S4EnKn Iz = 32,9 MA/cM2; dunn-caktop npu nNbon nrnowaan SYenkm FF = 65,3%; Tunosas
LUMpPWHA Na3epHOro pesa npu ckpanbrnpoBaHmm k= 0,033 cm.

Bbinu BBEAEHbI CreaytoLmne 0603Ha4YeHNs: N — KOMWYECTBO SuYeek B Moayne, WT.; Jzx — akTMBHAs Nnowazab

MOAYNsi, CM2; Sams — aKTWBHAasA Nnowaakb aueikn, cm2; L — gnuHa cTopoHsl kBagpaTHOro Moaynsi, oM; f— nukosas
MOLLHOCTb Moayns, MBT.
Mo wmewWUMCA MCXOAHBIM AaHHBIM C  ucnonb3oBaHneM COMSOL Multiphysics paccumTbiBanuch

ANEeKTpu4eckme napameTpbl MOOYINA: HANpAXeHUe XO0N0oCToro xoaa Mmoayna Usze w TOK KOPOTKOro 3amMblkaHuA Moayna
Tog e aKTUBHas nnowagb s4erku Sam akTuBHada nnowaab mMoayna San n, ¢ "AMeHeHnemM kKonun4yecrtea A4YeeK B

moayne ™ ot 5 go 11, nonyyeHHble NapameTpbl o6pabaTbiBanncb C NOMOLLBI0 NporpaMMHon cpedbl MATLAB.
MaTtemaTtnyeckas 3aBMCMMOCTb MOLLIHOCTW MOAYNS OT Y1cna s4yeek B mogyne, 06ycnoBrneHHoro Tononorvemn
AYenkn MMeeT crneaytoLlee BblpaXKeHne

B =Jiz Uppqy  FF - L{L —nh).

Mpadumk 3aBUCUMOCTU MOLLHOCTY £ OT KONUYecTBa sueek NpuBeeH Ha pUCYHKe 4.
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Puc. 4 — M'paduk 3aBUCMOCTN MOLLHOCTU COMHEYHOro MoAynA OT KonnyecTBa Aveek

BbiBOAbI

B pesynbtate mogenvpoBaHus Tononorun svenkn CIGS ®3lN Ha rmbkon noanoxke nonydyeHa nMHeENHast
3aBMCMMOCTb MOLLHOCTU COMTHEYHOrO MOAYNA OT KOnu4yecTBa g4eek, onpenerneHo, YTo Npy yBeNMYEHNn Yncna syeek
MOZYNS CHUXKaeTCsl ero MOLLHOCTb 3@ CHET YMEHbLUEHWS akTUBHOWN MroLLaaun.

Mony4yeHHble pe3ynbTaTbl MOryT ObiTb NPUMEHEHbl Ha MpakTUKe Ans NPOEKTUPOBaHWUSI TOMOMOrnn
CONMHEYHOro MoAyrns N0 3aaHHbIM 3NEKTPUYECKUM NapameTpam.

Cnm1CoK MCMomnb30BaHHbIX MCTOYHUKOB:

1. O'Rourke, S. Technology and economics: thin films and crystalline silicon / S. O'Rourke, P. Kim, H. Polavarapu //
Deutsche Bank Global Markets Research, 2007, 9 July, USA, p. 75-98.

2. FacePla.net [Electronic resource]. — Mode of access: http://facepla.net/component/tag/cigs.html.

3. Flisom [Electronic resource]. — «Flexible light-weight CIGS solar module» presentation. Mode of access: www.flisom.ch.

AHAINU3 KOHCTPYKLIMA COBPEMEHHOIO TEXHOJIOMMYECKOIO
OBOPYNOBAHUA A1 OBPABOTKHU NMNONYMNPOBOOAHUKOBDbIX
NMIACTWUH B 30HE NOCJIECBEYEHUA CBY-PA3PALOA

Benopycckuli eocydapcmeeHHbIl yHU8epcumem UHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

AybuHa O. H.
Madeetiko C. U. — kaHO. mexH. Hayk, doueHm

O6LLle|'IpVIH$|Taﬂ KoHuenuuna MH,EI,VIBVI,ElyaJ'IbHOIZ nnasmeHHon O6pa60TKl/1 nnacTtuH U HenpepbiBHOE yBernnyeHne nux aunametpa
OGycﬂOBﬂI/IBaPOT HeobXxoaMMOoCTb paapa60TKM HEKNX yHMBepCalbHbIX NOAXOA0B MNOCTPOEHUA Nia3MeHHbIX PeakUuMOHHbIX KamMep U
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NpPOBEAEHNS COOTBETCTBYHOLLMX TEXHOMOrMYECKMX Mia3MeHHbIX NpoLieccoB. TpaBneHne TOHKUX MNeHoK nonukpeMHus, SizsNg4, SiO,,
MoSi, Mo, TiSi, Al, nonnammga n ypnaneHve doTope3ucTa OCYLUECTBMSETCS B yCTaHOBKax WHAMBMAyanbHOW 00OpaboTku Tpex
OCHOBHbIX TUMOB, Pa3NUYaloOLLMXCA KOHCTPYKTUBHBIMU OCOBEHHOCTSIMW PeakTOPHbIX 6I0KOB M KOMMOHOBKON BaKyyMHbIX CUCTEM B
3aBNCMMOCTYM OT KOHKPETHOrO TEXHOMOMMYECKOro npotecca.

ABTOMaTMYeCKasd yCTaHOBKa CKOPOCTHOrO nna3moxmmmyeckoro TpaeneHus «Mnasma 150A» (pucyHok 1a)
npegHasHayeHa QAN nnasmoxvmudeckoro Tpaenenus nneHok SiO,, PCC, nonvkpemHus, SisNg depes
(POTOPE3NCTVBHYID MacKy C BbICOKOW CKOPOCTbI, PaBHOMEPHOCTbID M TOYHOCTbIO M M03BONsieT GopMUpOBaThb
MUHUManbHbIA pa3Mep Tornonoruyeckoro pucyHka go 0,6 mkm. OcobeHHOCTU YCTaHOBKN: MHAMBUAYANbHas obpaboTka
C aBTOMaTUYECKOW 3arpy3KO/BbIrPY3KOWM MIacTMH U3 KacceTbl B KacceTy; KOMOMHUMpOBaHHas cucTtema BO30yxaeHus
nna3vbl PUT-MXT; aBTOMaTU4ecKkuin KOHTPONb pacxoda rasos, gasrneHus, CBY-mowHOCTN; MUKPONPOLECCOPHbIA
KOHTPOMb MapamMeTpoB TEXHONOrMYECKOro mpouecca; ygaaneHne ¢oTopesncTa OCYLLEeCTBMASETCS B MOCNecBeYeHun
nnasvbl 6e3 pagvauMoHHbIX MOBpEXAeHUn obpabaTbiBaeMON MOBEPXHOCTW  MOMYNPOBOAHUKOBLIX  MIACTUWH;
aBTOMAaTUYECKUA KOHTPOSb OKOHYaHWSA mpouecca yaaneHus poTopesncTa; KOHTPOmnb NoTeHuuana nnas3vbl B 30He
06paboTKM; MMKPOMPOLIECCOPHbINA KOHTPONb NapaMeTpoB TexXHororuyeckoro npoiecca; IBM coBmectumas cuctema
yrnpaBneHus.

a) 6)

Puc.1: a) YcraHoBka «lna3ma 150A»; 6) akcnepuMeHTanbHas TeXHonornyeckas yctaHoBKa

YcraHoska «lMnasmva HO 150 MNM» npegHa3HayveHa Ans nna3MOXMMUYECKOrO TPaBNeHWs NNeHOK antoMUHUS 1
NONMKPEMHMA Yepe3 (POTOPE3NCTMBHYIO Macky W MNocneaylowero yaaneHus (OTOPEe3NCTUBHOW MackM B ABYX
pasnnyHbIX peakTopax 6e3 NPOMeXyTOYHOW BbIrPY3KU NNACTUH.

B cocTtaB ycTaHOBKM BXOOST: MOAYMb 3arpysKu/BbIrPy3Ku NAACTUH, TPAHCMOPTHO-TEXHOMOMMYECKUA MOZYrb,
MoAynb yaaneHus doTopesncTa, 6ok BakyyMHOM OTKadku, rasopacnpegenutensHeii 6nok, asa BY-renepartopa ans
reHepaumn nnasvbl B peakTope nnasmMOXMMUYECKOrO TpaBfeHUs anioMWHUS U peakTope ydaneHus oTopesncTa,
KPMOCOPOLIMOHHasA moBYyLIKA C OXMaXOEHWEM >XWMOKAM a30TOM, MoAyMb YnpaerneHus ycTaHoBkon. OcoBGeHHOCTU
ycTaHoBku: opurnHansHaa CBY-gmogHas cuctema Bo3OyxaeHWs B peakTope AnA TpaBMneHus anioMyHWUs; cuctema
yaaneHus doTtopesncTta B MOCMecBeYeHnn nnasmbl Ha 4YactoTte 2,45 [Tu; aBToMaTM4eckuin KOHTPOMb CKOPOCTU
rasoBoro notoka, gasnenus, CBY-mowHOCTY; adpdekTnBHas 3alumMTa OTKaYHOW CUCTEMbI OT MPOAYKTOB TpaBneHWs
nocpeaCcTBOM KpUMOCOPOLIMOHHON NOBYLLIKM[1].

Ha pucyHke 16 npeacTtaBneH oOWWi BMA SKCMEPUMEHTANbHOM TEXHOMOrM4yeckon yctaHoBku. OCHOBHbIE
TEXHUYECKME XapaKTepucTuku: paboyas yactota CBY nctodHmka — 2.45 I'Tu; oTkauka — TypbO-MONeKynspHbIA HAacoc;
BenuynHa nogsoammon k nnasame CBY mowHoct — 0.1 + 0.8 kBT; guametp obpabatbiBaembix nnactvH — o 150mMm n
bonee; oxnaxaeHve nbegecrana Ansd NNacTuH — BOAA, XMOKWIA a3orT.

Ha ycraHoBke BO3MOXHO NpOBedEeHUe CneayllmnX NNnasMeHHbIX MPOLECCOoB: TpaBrieHne (MeTannbl,
NONynpPOBOAHWUKN, ANINEKTPUKN); OCaXAeHNe (MeTannbl, AN3MNEKTPUKK); aHOANPOBaHKE (BblpallyiBaHWe COGCTBEHHOIO
AV3neKTpuKa); MHTErpupoBaHHbIE MPOLECChl. YCTaHOBKa NO3BONSET NPOBOAUTL MPOLIECCHI TPABMEHUSI CTPYKTYP Kak C
HaHO- N CYOMMKPOHHLIMM pasmMepamMu TOMOMOrMYECKUX ANIEMEHTOB TBEPAOTENbHbIX 3MEKTPOHHBLIX MPUOOPOB, Tak K
npoueccbl ryboKoro TpaBneHns Ans  MUKPOMEXaHuku (B TOM  4ucrie  ABYCTOPOHHee) M Guonornyeckmx
uccnenoBaHui(2).

Cn1coK MCMoNb30BaHHbIX MCTOYHUKOB:
1. TomxuH UN.B., Jlebenes 3.A., Pepopos H.H. Mnasmoxnmmueckoe obopyaosaHve ans 06paboTku nonynpoBOAHUKOBBIX
nnactuH / MuBecTPervnoH Ne 4 / 2006.

2. PeppkuH C.B. YcraHoBka CBY nnasmeHnHon obpaboTku mnactvH Gonbworo gnametpa / WHCTUTYT npobnem TexHomnorum
MUKPOSMEKTPOHUKM 1 0COB0 YnCTbIX MaTepuanos PAH
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METOAMKU KOMTMYECTBEHHON OLLEHKM NOTOOTAENEHUA
YENNOBEKA U UX 3KCNMEPUMEHTAIIbHAA ANMPOBALIUA

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uHhopMamuku U paduoanieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Llycma A.FO., Eneuy A.M.
Bopobeli A.M. — mazucmp. mexH. HayK

MpuBeaeHbl pe3ynbTaTbhl NPAKTUYECKOrO UCMONb30BaHWS pa3paboTaHHbIX METOAMK KONMYECTBEHHOW AMarHOCTUKM
NoTOOTAENEHUsI YeroBeka B HOPME W NP NaTonoruu (NepBUYHLIA rMnepruapos).

Pa3paboTaHbl METOAMKM KOMMYECTBEHHOW AMarHOCTMKM MOTOOTAEeneHus 4venoseka [1] — mMeToAamKa OLEHKM
KonnyecTsa MOTOOTAENEHUS U METOAMKA OUEHKW OMHAMUKW MOTOOTAENEHWS — Ha OCHOBE WCMONb30BaHWA
€MKOCTHOro AaTyuka BCTPEYHO-LITLIPEBOro TWNa 3NeKTPOA0B M agcopbupytoLlero anemeHTa. Anpobaums MeToanKm
OLIeHKM KOMM4YecTBa MOTOOTAENEHNs YenoBeka npegnonarana HaxOXAeHWe WUCMbITyeMblX B paccnabneHHom
COCTOSIHUM B TeveHue 35 MWH C 3aKkpenneHHbIMM Ha nanbLue W NagoHu agcopouvpyowmnx 3anemMeHToB. YCTaHOBIEHbI
cnepylolme 3aKOHOMEPHOCTW KONM4ecTBa BbIAENEHHOro YerioBeKOM MNoTa C MccrnegyemblX Y4acTKOB KOXM 3a
33aHHbI MPOMEXYTOK BPEMEHW B HOpMe U npu natonormun: 1) yMepeHHoe NOTOOTAEeNneHne uYenoseka
XapaKTepu3yeTcst HU3KUMWN 3HAYEHUSMWU OTHOCUTENbHON BMAXHOCTU aAcopOuMpyIOLEro afemMeHTa; 2) NoBbILEeHHOe
naTonormyeckoe NoToOoTAeneHne YenoBeka (MEpBUYHBIN  TMNEpPrnagpo3)  COMPOBOXAAETCH  3HAYUTENbHbIM
yBenuyeHneMm (B cpegHeM B 3 pasa) OTHOCUTENbHOW BNAXHOCTW afcopOupyloLlero aneMeHTa Mo CPaBHEHWIO C
ymepeHHbIM (Tabnuua 1).

Tabnuua 1. — 3Ha4yeHnss OTHOCUTENBbHOM BMAXHOCTU aAcopbupyloLLero aneMeHTa, XxapakrepuayoLwme yMmepeHHoe 1 NOBbILLEHHOe
naTonormyeckoe NOTOOTAENEHNEe YenoBeka NoTooTaeNeHne Yenosexka

. . RHp %
Mccnenyembliii y4acTok BHYTPEHHEN YacTu KUCTH P
yenoseka NOBbLILLEHHOE NaToNnornyeckoe
yMepeHHOoe NoTooTAEeNeHe
notooTaenexHve
naney 13,045,9 32,0£8,7
nagoHb 8,7+6,0 33,7+10,7

Anpobaunsa MeToanKM OLEeHKA AUHaMUKN NOTOOTAENEHNs YernoBeka npegnonarana BbiMOSIHEHNE UCMBbITYeMbIM
dmanyeckont aspobHoW Harpyskn B TeyeHne 10 MMHYT. SKCMEPUMEHTanbHO YCTaHOBIEHO, YTO MPU BbIMOHEHWUM
hbn3nyeckor Harpyskm B TeYeHWe 3afaHHOro MPOMEXYTKa BPEMEHW KOMMYECTBO MOTOOTAENEHUs! Y TPEHUPOBaHHbIX
UCMbITYEMbIX XapaKkTepusyeTcs yMeHbLUEHHbIM (B cpegHeM B 2,3 pasa) 3Ha4YeHMeM OTHOCUTENbHON BRaXHOCTU
agcopbupyloLLiero aneMeHTa Mo CPaBHEHWIO C KONMMYECTBOM MOTOOTAENEHUS Y HETPEHWPOBAHHbBIX WCMbITYEMbIX
(Tabnuua 2).

Tabnuua 2. — 3Ha4YeHNsi OTHOCUTENLHON BRAXHOCTY aacopbupyloLLEero afieMeHTa (RHCp ), XapakTepuayoLne noTooTaeneHme y

TPEHNPOBAHHbBIX N HETPEHMPOBAHHbLIX UCMbITYEMbIX

[pynnbl ncnbiTyembix RHcp ,%
TpeHVpoBaHHble UCTbITYEMbIE 34,52+15,19
HeTpeHupoBaHHble UCTbITYEMblE 79,89+22,35

MHTEHCMBHOCTb MOTOOTAENEHUS Y TPEHUPOBAHHbLIX UCMbITYEMbIX ONpeaenserca HU3KUM U He3HaunTernbHO
M3MEHAEMbIM 3Ha4YeHMeM MpUPOCTa OTHOCUTENBbHOW BII@XXHOCTU ap,copﬁmpyrou.l,ero ANeMeHTa (B cpegHeM

ARH =31+ 1,3%) Nno CpaBHEHNIO C WHTEHCUMBHOCTbIO MNOTOOTAENEHUA Yy HEeTPEeHUPOBAHHbLIX WCMNbITyeMblX
cp

(I'IOKa3aTeJ'Ib ARH B CpeaHeM cocCTaBun 7,3i4,9%) B TeYyeHue BCero BpeMeHu (bMSVI‘-IeCKOVI TPEHUNPOBKN.
cp

MoBbiweHne 3PEKTUBHOCTM ONpeadeneHnst KONMYecTBa BbIAEMNEHHOro YEroBEKOM C MOMOLLbK pa3paboTaHHbIX
MEeTOAMK OOCTUraeTcsl 3a CYET OTCYTCTBUSI KOHTaKTa afcopOvpyroLlero aneMeHTa ¢ y4acTKOM KOXW C MOBbILIEHHbIM
NOTOOTAENEHNEM, YTO YCTPAHSAET BIMAHNE aHAaTOMO-M3NOIOrM4ECKMX OCOBEHHOCTEN CTPOEHMS KOXKM Ha pesynbTaThbl
OVNarHoCTUKN.

Cnuncok Mcnonb3oBaHHbIX UCTOYHUKOB!

1. Vorobei A. Human perspiration evaluation based on utilization of capacitive interdigital transducer and sweat absorbing
cellulose sample / A. Vorobei, D. Rymarev, T. Bobrova // The Youth of 21st Century: Education, Science, Innovations : materials of the
1st International conference for Students, Postgraduates and Young Scientists, Vitebsk, December 4, 2014 / Vitebsk State University;
Editorial board.: .M. Prischepa [and others.]. — Vitebsk : VSU named after P.M. Masherov, 2014. — PP. 78-79.
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BO3MOXHOCTWU NPUMEHEHUA NA3EPHOW CMNEKN-
ONTUHECKOU CUCTEMbI KOHTPOJIA MUKPOLIUPKYTALIUX KPOBU
Y NAUMEHTOB C HEBPAJITMEXN TPOUHNYHOIO HEPBA

YnaHoea E.A.} Bacuneeckas J7.A.2, HeuunypeHko H.M.Z, Huk C.K.l, Tepex A.C. 1

1Eenopycc.l(uu 2ocydapcmeeHHbIl yHugepcumem UHopMamuKku U paduo3rieKmpoHUKU, 2.
MuHck, Pecnybnuka benapyck
2Pecny6r/u1<aH0KuEl Hay4YHoO-fpakmu4yeckul yeHmp Hesporsioauu U Helipoxupypauu, 2. MuHck,
Pecnybnuka benapycb

Y 27 nauveHTOB C HeBpanrMen TPOWHWYHOIO HepBa C MOMOLLbI0 HEVMHBA3WBHbLIX CMEKM-ONTUYECKUX METOAOB U3yYeHbl
napameTpbl KOXHOW MUKporemoavHamukn. [ns cpaBHeHWs ucnonb3oBanu pesynbTatbl uccnepoBaHns 20  340pOBbIX
nobposonbLes. O6cyxaarTCs BONPOCH BO3MOXHOIO NMPUMEHEHNS CNEeKN-ONTUYECKMX nokasatenei B KavyecTBe AMarHoOCTUYeCKUX
KpUTEepMeB OLIEHKM KOXHOTO KPOBOTOKA Y MaLMeHTOB C HEBpanruel TPOMHNYHOTO HepBa.

PaspaboTka KOrepeHTHO-ONTUYECKMX METOAOB W YCTPOWCTB ANs BbISABMEHWS HapyLleHWn npoLeccoB
MUKPOLIMPKYNALUMM U OUEHKM 3(PEEKTUBHOCTU NEYEHUs1 CnocobCTBOBana BHEAPEHUIO B MEOULUHCKYK MPaKTUKY
OOCTWDKEHUIA ONTMKM U nasepHon TexHuku [1-3]. lNMpumeHeHne Ccnekn-onTUYEecKNX AMCTaHLUUOHHBIX METOOOB B
3KCMEpPUMEHTE M KNMHUKE obecnevmMBaeT HEWHBA3MBHOE W3y4YeHue KOXHOW MukporemogumHamuku (M) npw
pasnuyHbIX NAaTONIOrMYECKMX COCTOSHUAX [4].

B PecnybnvkaHCKOM Hay4HO-MPaKTU4ECKOM LIEHTPe HeBporiorMm u  Herpoxupyprum  MuHucTepcTBa
3gpaBooxpaHeHus Pecnybnvkn Benapyck B nocnegHue rogbl NpoBoautcst paspaboTka AMarHOCTUYECKMX Chekn-
ONTUYECKUX METOAMK OLEHKM (DYHKLMOHANBbHOMO COCTOSIHUSI KOXHOTO KPOBOTOKA MNpu 3aboneBaHusX HEpPBHOW
cuctembl. B gaHHon paboTte uccnegoBany OCOGEHHOCTM PErMoHapHOrO KPOBOTOKA B KOXHbIX MOKpOBax nuua y
nauMeHToB C HeBpanrmen TporHudHoro Hepea (HTH), koTopas siBnsieTca Hambonee 4acTon NpUYMHON NuueBon 6onu
(nposonanrum). o MHeHuto psga aBtopoB, B 75-80% cnyyaeB HTH ofycnoBneHa cgaBneHuem Kopeluka
TPOVHUYHOTO HepBa PaCLUMPEHHbIM, M3BWUTBIM COCYAOM, Y MOXWMbIX MOOEVW HEPEAKO BbI3bIBAETCS KOMMpEeccUen
KOpeLlka HepBa CKINepo3vpoBaHHbIMKM cocygamu B obnactu cTBofa Mo3ra, YTO MpUBOAWUT K MapOKCU3MarnbHOW
aKTUBHOCTM HENPOHOB HUCXOOSLLEr0 KOpellka TPOWHWYHOTO HEpPBa, a TakKke COMpPOBOXOAETCA TMMOKCUYECKUM
NOBPEXOEHMEM KIETOK, KOTOPOE BbI3blBAET WM3MEHEHWUs TKaHEBOro MeTabonuama, CrnocoOCTBYET BO3pacTaHuio
KOHUEeHTpaumn nakrata [5].HapylueHusi permoHapHOro KpoBoOOpalLeHVUs MPUBOASAT K PasBUTUIO SHAOTENManbHON
aucdyHkuMK. B HaydyHON nuTepaTtype BOMpOC O BKNade MUKPOreMoaAMHaMUYEeCKMX M3MEHEHUI B KOXHbIX MOKPOBax
nvua B passutme 6oneBoro cuHapomMa y naumeHToB ¢ HTH nsyyeH HegoctaTouHo.

O6cnenoBaHo 27 nauveHToB ¢ HTH B Bo3pacTe 44,5 (40-62) net, U3 HMX 12 XeHWUH n 15 myxumH. 18
nauneHToB ¢ HTH (67%) npeabaBnanu xanobbl Ha 4yBCTBO XOKEHWs B 0OMacTu MHHepBauuv MOBPEXOEHHbIM
HepBOM. HopManbHble criekn-onTuyeckue nokasarenu koxHo MO uaydeHbl y 20 3popoBbix nuy (14 xeHWwuH, 6
MY>X4MH), MeaMaHa Bo3pacTa KoTopbix cocTaBuna 42,5 (25-63) roga.

[ns wvccnepoBaHusi OYHKLMOHANBHOIO COCTOSIHUSI KOXHOIO KPOBOTOKA Y MaUMEHTOB C MpO3onanrusimu
ucnonb3oBanu yctponctBo «Speckle-SCAN», npeacTtaensiowiee cobor NasepHylo Crekn-onTUYECKyd CUcTeMy
KOHTPONSA MUKpOUUPKYNnsumMn kpoBu. Potorpacma makeTHOro obpasua nasepHOW Cnekn-onTUYEeCKON CUCTEMbI
KOHTPONS MUWKPOLUMPKYMSLMN KPOBW AN HEMHBA3VMBHOW OLIEHKM COCTOSIHMSI MOBEPXHOCTHOW MUKPOreMoavHaMMUKu
npegcTaBnieHa Ha puUCcyHke 1.

Puc.1 — MakeTHbI 06paseL, nasepHow CNekn-onTUYECKoM CUCTEMbl KOHTPOIST MUKPOLIMPKYNSILMKN KPOBW ANS
HENHBa3VBHOW OLIEHKWN COCTOSIHUSI MOBEPXHOCTHOW MUKPOreMOANHaMUKN

27



YcTponcTBo pa3paboTaHo 1 M3roToBneHo B benopycckom rocyfapCcTBeHHOM yHUBEPCUTETE MHpOPMATUKM U
pagmoanekTpoHnku. C MOMOLLBbIO AaHHOW CUCTEMbl MPOU3BOAMTCH PerucTpaums U M3MepeHue B OTHOCUTENbHbIX
eavHMLax BPEeMEeHHbIX (yKTyaumun WHTEHCUBHOCTM Crekn-nons, obpasoBaHHOrO B pesynbTaTte pacceuBaHus
AnddysHeIMU obbekTamn (B TOM 4ucre OMONOrMyYeckrMmn) NasepHOro M3MyyeHus, U pacyeT WX amnnuTyaHo-
YaCTOTHbIX XapakTepucTuk [3].

Pervnctpauumio cnekn-onTM4eknx napaMmeTpoB MUKPOreMOLMPKYALMN NPOBOANIN B KOXHbIX NokpoBax nba,
BEpPXHeYemniocTHoM obnactu u nopbopogka, WHHepBupyemblX 1-W, 2-W M 3-W BeTBbIO TPOWHWYHOrO HepBa
COOTBETCTBEHHO Ha KOHTpanaTeparbHblX CTOPOHAx nuua, C Lernbio BbISBNEHUS acMMMETPUM nokasatenen mexagy
WHTaKTHOM M CTOPOHOWN, BOBJIEYEHHOW B MNATOMOMMYECKUi Mnpouecc. AHanmM3MpoBanuM MOLUHOCTb chnekTpa S,
nornocoson koadpdumumeHT K, cpeaHiol 4YactoTy cnektpa <f> | koadpduumeHT acummeTtpum cnektpa As u
KOS MMLMEHT COOTHOLLEHWUSA CpedHen 4acToTbl M amnnuTyabl cnektpa <f>/A. PacyeT uccrnepgyembix napameTpos
npoeoaunu B guanasoHe yactot 40-1000 Iy,

Mpy cpaBHEHWM CNEKMN-ONTUYECKUX XapakTEPUCTUK KOXKHON MUKPOreMOLMPKYNALMN Ha KOHTpanaTepanbHbIX
CTOpPOHax Yy 340POBbIX MWL, CTAaTUCTUYECKN 3HAYMMbIX Pa3fMYMii 3HAYEHU UCCrieAyeMbliX Nnokasatenen npasow U
NeBoW NOMoBWHBI NnUa He BbisiBeHo (p>0,05). B cBs3n ¢ aTMM pe3ynbTaTbl UCCNEAOBAHUS COCTOSIHUS KOXHOMO
KPOBOTOKa B 30HaX, MHHEPBMPYEMbIX BETBAMMU TPOWHWYHOIO HEPBa, Y 340POBbIX 40OPOBOMbLLIEB paccMaTpuBaroTCs
CyMMapHO ¢ 06enx CTOPOH.

Y naunMeHTOB C HeBpanrnen pasnuyHbiX BETBEN TPOWHWYHOTNO HepBa YCTAHOBMEHbl pasnuyus Ha
KOHTpanarteparbHbIX CTOPOHax NMOGHON, BEPXHE- U HWKHEYErtCTHOM 06nacTax, npedcTaBrneHHbIX CyMMapHoO, C
yBenMYyeHneM MOLLYHOCTU crekTpa (S), TeHAeHuMen K BO3pacTaHMio cpefdHen 4YacToTebl <f> n CoOTHOLeEeHUS
koapdpumumeHta <f>/A Ha @OHe He3HauYUTEeNbHOro, HO CTAaTUCTMYECKNM 3HAYUMMOTO  CHWXKEHMUS MOfI0COBOro
koadpdmumeHTa Kb 1 koadduumeHTa acummeTpum cnektpa As Ha CTOPOHE HepBa, BOBIIEYEHHOIO B MaTONOMMYeCckuin
MPOLECC, YTO KIMHUYECKN COMPOBOXAANOCh YYBCTBOM MOKEHUS M OOYCroBneHO uMppuTaumen HEepBHbIX BOJIOKOH.
AHarmnorMyHylo HanpaBneHHOCTb W3MEHEHW HEKOTOpbIX roKa3aTenen KOXHOIO KpoBOTOka Habnioganu npu
CpaBHUTENbHOM aHanuse Crnekn-onTUYecknx napaMmeTpoB, 3aperncTPMpPOBaHHbIX Yy 340POBbIX NUL 1 'y ob6cnegyembix
nauneHToB Ha CTOPOHE, NHHEPBUPYEMOW MOPaXeHHbIM HepBoM (S, As, <f>/A, p<0,05). OgHako npu conocTaeneHun
pes3ynbTaToB McCnefoBaHus MukporemogmHamuki (M) Ha vHTaKTHOM CTOPOHE y MauuMeHTOB C npo3onanrmen ¢
AaHHbIMN 340POBbLIX NNL, Pa3NMYnii He YCTaHOBMEHO.

Y nauveHTOoB C Mpo3onanrusiMm, He COMPOBOXAABLUMMUCS YYBCTBOM XOKEHWs B 0bnacTtu, UHHepBUpyemon
NOBPeXAEHHbIMY BETBAMU TPONHWUYHOIO HEPBA, CTAaTUCTUYECKN 3HAUYMMbIe Pasnnynsa C nokasatensmy KpoBOTOKa Ha
KOHTpanartepasibHON CTOPOHe fvua YCTaHOBMEHbl TOMbKO B OTHOLUEHUW MOLLHOCTM CMEKTpa, 3Ha4yeHWUs KOTOpPOW
ObINKn HUXE, YeM Ha MHTaKTHOW CTOpPOHe nuua, 1 koadduumeHTa <f>/A.

MpoBeneHHble MccnenoBaHMs NO3BONSIOT CAeNaTb BbIBOA4 O BO3MOXHOCTW MPUMEHEHWS Na3epHON crekn-
OMTUYECKON CUCTEMbI KOHTPONSA MUKPOLIMPKYNAumm kposu «Speckle-SCAN» Anst OLeHKU MUKPOreMOLMPKYNATOPHBIX
MPOLIECCOB B KOXHbIX MOKPOBax Nnuua y NauvMeHToB C HewponaTnyeckum 6GonesbiM cuHgpomom npu HTH Ha
OCHOBaHUM pacyeTa Cnekn-onTMYecknx nokasaTenen KpoBOToKa, Hambonee MHOPMATUBHBIMU U3 KOTOPbLIX criedyeT
CcuMTaTb MOLLHOCTb CnekTpa v psag KoaduuMeHTOB: NonocoBon KoadduumneHT Ky, KoadhdUUMEHT acmMmmeTpun
cnekTpa As 1 K03(ULMEHT COOTHOLLEHNS CPEHEN YacTOThbl U amnnuTyabl cnekTpa <f>/A.

BbISIBNEeHHbIN NaTTepH CMEeKn-OnTUYECKNX MUKPOreMOLMPKYNATOPHBIX XapakTepUCTUK CBUAETENbLCTBYET 00
ycunenun koxHo MITO y naumeHToB C xanobamum Ha YyBCTBO XOKeHWs B obnactu MHHepBauuMM MOpakeHHbIM
HEepBOM, MO CPaBHEHMWIO C MHTaKTHOW CTOPOHOW W AaHHbIMM, MOMYyYEeHHbIMU Y 340POBbIX A06poBonbLeB. [Npu aTom
BO3pacTaHme 3Ha4YeHW MOLLHOCTW CMeKTpa OTpaxaeT yBennyeHme emMKOCTU MUKPOreLMpKynsTOpHOro pycra B 9Toun
rpynne obcrnefoBaHHbIX B pesynbTare MppuTauMu MOPaKeHHbIX HEPBHbIX BOMOKOH, @ CHWKEHWEe 3HayYeHun Sy
nauneHToB ¢ HTH 6e3 YyBCTBa »0keHWs — yxXydLleHWe PErmMoHapHOro KOXHOMO KPOBOTOKA.

HecmoTps Ha OTCYTCTBME CTaTUCTUYECKM 3HAYMMbIX CABWUIOB CpedHeW 4acToThbl cnekTpa B AaHHOM
nccnegoBaHnM, HO YYUTbIBAs TEHAEHUMIO K M3MEHEeHVAM 3HaveHuln <f>, guHamuky aToro nokasatens criegyet
NpUHUMaTe BO BHUMaHWE NpW OLEHKM 3(PPEeKTUBHOCTM TepaneBTUYECKOTO NeYEeHUs W HEeWpoXMpyprnyeckon
KOppeKUMM HapyLLUEeHHbIX OYHKLMNA.

Takvm obpasom, y nauMeHToB C Npo3onanrueit ycTaHoBIEeHbl Ba30OMOTOPHbIE PEervoHapHble HapyLueHusl C
nameHeHnem koxHou MI[] B 30He MHHEpPBaLUUKN NOPaXKEeHHbIM HEPBOM, UTO MPOSIBMSIETCA acuMMETpUeEn napameTpoB
NMOBEPXHOCTHOrO KPOBOTOKA U MOXET OblTb 06GBEKTUBM3NPOBAHO C MOMOLLLIO Na3epHOW CMEKM-ONTUYECKOW CUCTEMBI
KOHTpONSA MuKpoumpkynsauum kpoeu «Speckle-SCAN».

Cnmncok Ncnosb3oBaHHbIX MCTOYHUKOB!
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ABTOMATU3NPOBAHHAA CUCTEMA OBPABOTKU AAHHBbIX
XPOMOCOMHBbBIX MATONOINNn OETEN

benopycckuli eocydapcmeeHHbIl yHUsepcumem UuHgopMamuku U paduo3riekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Acmpedko [. Y., HukonaeHko O. A.
Cobuyk H.C. — cm. npenodasamerb

XpoMOCOMHble 60Mne3Hn — HacneacTBeHHble 3aboneBaHus, OOYCMOBMEHHbIE W3MEHEHWeM u4ucna wmm
CTPYKTYPbl XpPOMOCOM. Y1CNO ONMCaHHbIX TUMOB XPOMOCOMHbIX aHomanuin npubnuxkaetcs k 1000, u3 Hux 6onee 100
dOpM MMEET KIMMHNYECKN OYEPYEHHYIO KapTUHY U HasbiBaeTCs cMHApomMamMm. [InarHoCTMka XpOMOCOMHbIX aHOMarnun
HeobxodvMMa B MpakTuKe Bpadel pasHbixX crneumanbHOCTeN (FreHeTuK, akyllep-rMHekornor, neguvartp, HeBponaTosor,
3HAOKPMHOMoOr 1 ap.). B coBpemeHHol mMeauumHe, BaxHbIM sBNseTca obecneyeHne GbicTporo gocTyna K nobon
nHdpopmMaumm. 31o TpebyeT NPUMEHEHNA aBTOMAaTM3NPOBAaHHBLIX CUCTeM 06paboTkM AaHHbIX. [1]

B kauvecTtBe pgaHHbIX, Tpebyembix AnS nonyvyeHus uHdopmauum o6 COCTOAHUM Nnoda WCMOoNb3yHTCs
pesynbTaTbl NpeHaTanbHON (4OPOAOBOW) ANArHOCTUKM

MpoBeaeHne npeHaTanbHOM pAuarHocTMkm B 6onee paHHve wnu B 6Gonee nosgHue (Il TpumecTp
6epemMeHHOCTN) CPOKN MPUHLMNMANBbHO BO3MOXHO, OOHAKO B 3TUX Clyvasix OHa NPUMEHSIETCS CPaBHUTENbHO PefKo,
TaK Kak COMpsiXeHa CO 3Ha4YMTeNbHbIMU METOQNYECKAMU TPYAHOCTAMMU M aKyLLEPCKMMW OCroXHeHnamu. CyllectsyeT
MHOXECTBO BMOOB WHBA3WBHbIX M HEWHBA3MBHbLIX LUMPOKO MCMOMb3yeMblX MEeTOAOB MNpeHaTanbHOM AUarHOCTUKM.
MaTtepvanamun nnoga Ans LMTOTEHETUYECKMX M MONEKYNAPHbIX MCCNefOoBaHWN SIBNSOTCH BOPCWMHBI XOPWOHA WIn
nnaueHTbl, 3aMeTHO pexe — MNynoBMHHAs KpoBb. BonblMHCTBO npeHaTanbHbIX uccnegoBaHun (4o 90%)
NPUXOANTCS MMEHHO Ha LMTOreHeTuyeckui aHamm3. OTO CBs3aHO C Oonblion gonen O6epemMeHHbIX, MMEHLNX
BbICOKWI PUCK pOXAEeHNs pebeHKka ¢ XPOMOCOMHON naTornormei. AGCOMIOTHBIMU MOKA3aHUAMMN K KapUOTUMMPOBAHMIO
nnofa ABNATCA: - BO3pacT bepemeHHo cBbie 35 neT; poxaeHue npeabiayliero pebexka ¢ 6onesHbio flayHa nnm
OPYrMMW  XPOMOCOMHbIMK  abeppaunsmu; - CeMeriHOe HOCUTENbCTBO XPOMOCOMHbIX NEPEecTpoeK; - poXaeHue
npeabiayliero pebeHka ¢ MHOXECTBEHHbIMU MOPOKaMW PasBUTUS; - BMOXMMUYECKME W yrbTpasBYKOBble MapKepbl
XPOMOCOMHbIX 6onesHeit y nnoaa.[2]

MpumeHeHne aBTOMaTU3MpPOBaHHas cuctema o6paboTkM [AaHHbIX XPOMOCOMHbIX NATOMOrMn geten
nogpasymeBaeT MCNonb3oBaHne Gonblioro obbema nHdopmMaumm, KOTopyo YAOO6HO xpaHuTb B 6asax AaHHbIX. B
HaweM crny4yae Mbl WCMonb3oBanuM cucTemy ynpasrneHus 6asamm gaHHbix MS SQL  Server Express. Ons
HernocpeAcTBEHHOro co3fdaHusa 6asbl Mbl ucnonb3oBanu nporpammy C#, KoTopas 3anucbiBaeT, CUYMTLIBAET,
o6HoBRsIEeT 1 yaanseT nHdopmaumio 13 6asbl. FnaBHoOM KpuTepuem Bbibopa MS SQL Server Express saBnstoTCSA:

1) 6ecnnatHas CYB[;

2) BbiCcOKasi MacLUTabupyemocTb;

3) yBobCTBO MHTErpaumm ¢ A3bIkoM nporpammmpoBaHust C#;

4) BbICOKasi NPOU3BOANTENBHOCTb.

EAMHCTBEHHBIN MWHYC, KOTOPbIA MOXHO OTMETUTb 3TO TO, YTO Ob6bem dannoB 6asbl AaHHBLIX HE MOXeT
npesbiwaTh 3 [6. OgHako aTy Npobnemy MOXHO peLunTb NepexoaoM Ha nnaTHyto Bepcuio CYB MS SQL Server.

Mowck nHcpopmauum no 6ase 4aHHbIX MOXET OCYLLECTBAATLCA HECKONbKUMU MyTAMU:

1) 3anpoc no Ha3BaHuto 6onesHwu;

2) 3anpoc no NoBpPeXaeHHON XPOMOCOME;

3) 3anpoc no NoBpeX4eHHOMY CErMEHTY.

C nomoLblo 3anpoca MOXHO MOMy4YnTb MHpOpMALMIO O TOM, Kakas XpoMOCOMa MM CErMEHT MOBPEeXAEHb,
dhakTop cnocobCTBYOWMIA BO3HWKHOBEHMIO OOMe3Hn, cnocob rneveHusi, CUMNTOMbI MaTanornu, PUCK POXAEHUS
pebeHka C aHanormyHon NaTonorven U NepcnekTuBy pas3BuTUs pebEHka C Takon aHoManvewn. Takke Nonb3oBaTenb
MOXET CaMOCTOATENBHO NOMNONHATE NHOPMaLmio 6asbl AaHHbIX.

Takum 06pa3oM, WCMonb30BaHWe aBTOMATM3VMPOBAHHOM CUCTEMbl 00pPaboTkM AaHHBIX  XPOMOCOMHbIX
naTonorvin AeTen B pasfuyHbIX MEANLIMHCKUX YYPEXOEHNAX CYLLEeCTBEHHO COKpaTUT BPeMs Ha MOMCK Heobxoammon
nHpopMauumM O naTonoruM U MOMOXET MeAWMLUMHCKOMY paboTHUKY ObICTPO MOCTaBUTb AMArHO3 W HasHa4nTb
Heobxoammoe neyvexune. PaspaboTaHHas nporpamma npocta B ynpasfieHWW, C HEl NEerko CnpaBuUTCst Aaxe TOT, KTO
Aanek ot obracty MHPOPMALIMOHHBIX TEXHOMOTUIA.

CnncoK MCMoMnb30BaHHbIX MCTOYHUKOB:
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CTYOEHTOB MEAMLUMHCKOrO yHuBepcuteTa. — MuHck, 2012.

6. AcaHoB,A.HO. OCHOBbI FEHETUKN U HACNeACTBEHHbIE HapyLLeHus pa3suTtust y aeten /AcaHoB A.KO. // Yy. meToa. nocobue ans
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KOMMbIOTEPHOE MOAENPOBAHUE MNMPU U3YHEHUUN BITUAHUA
MAITHUATHbIX MOJIEX HA OPITAHU3M HEJIOBEKA

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uUHhopMamuku U paduoanieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Jlawémeko P. A., KeapmarnbHbiti M.A.

Haebidoe M.B. — kaHO. mexH. HayK, 0ouyeHm

B HacTosilee Bpems paspa60TaHbl N 3KcnepumMmeHTanbHo o6ocHOBaHbl MeToAbl MarHUTHOM Tepanuu Ona nevyeHua
3aboneBaHui opraHMsma 4ersioBeka. OpHako Ha CerofHsilHWA [AeHb OTCyTCTBYET UMHdOPMaUnss 0 BO3MOXHbIX AONTOCPOYHbIX
nocneacTBusaX BO3AENCTBUSA Ha 340poBbe nogen crtaTMYeckMx MarHUTHbIX MONen. |-|03TOMy Ana TeopeTnyeckoro 060CHOBaHUsI
B3aMMOZEeNCTBMSA 3TUX Mnonern ¢ buonornyeckumm OopraHnaMamu 1 NPOrHO3UPOBaHUS OTCPOYEHHbLIX MOCMEACTBUIA UX NPUMEHEHUs
LLUMPOKO NCNOJb3yeTCA KOMMNbOTEPHOE MoAdeNInpoBaHue.

B ocHoBe meToga MarHutoTepanuu nexvT BO3AENCTBME Ha OpraHm3M C rnevyebHo-npodmnakTnyeckon Lenbio
NMOCTOSIHHBIM, MEPEMEHHbBIM U MMMYMbCHLIM  HU3KOYaCTOTHBIM MarHUTHbIM nonem. Cpean metodoB duanoTepanum
mMarHmToTepanus — oauH 13 Hambonee 6e3onacHbIX, 3PPEKTUBHBIX W NETKO BbIMOMHUMBIX.

MonbiTkn nccneposaTenen o6bLACHUTL MarHuTobuonornyeckme addeKTbl MPUBENN K MOSBMAEHUIO TMMNOTES,
OCHOBaHHbIX Ha OPMWEHTaUMOHHBIX, MarHUTOrMAPOANHAMUYECKNX, KOHLEHTPALMOHHbIX, KWMOKOKPUCTaNMYeckuX,
deppomarHnTHbix adpdektax. Obunve rmnoTes o MexaHmaMax B3avMOAEVCTBUSE MarHUTHbIX nonew ¢ Guonornyecknmm
obbekTammn, cBMAETENbCTBYET O TOM, YTO 3aTa Npobrema MNomnHOCTbI0 He pelleHa. YTobbl pelwmnTb AaHHyo 3agaqvy,
HeobXxoAMMO MCMoMb30BaTb METOAbl, NPEAOCTaBMsIoWMe KOMMIEKCHblE, AOCTOBEPHble pe3yrnbTaTbl BO3AEWCTBUSA
MarHUTHbIX NOSeV Ha OpraHM3m YernoBseka.

O deKTUBHBIM CMOCOOOM M3YHEHUS BNUSAHWUSA MarHUTHbIX NOMEN ABMAETCA HayyHbIA akcrnepumeHT. OpgHako
npoBedeHNe 9KCMEepUMEHTa MO W3YYEHWIO WX BIUSHUS Ha YernoBeka MOXEeT MNPUBECTM K HexenaTenbHbIM
nocrneacTemaM. B aToM cnyyae uccriegyeMbll OOBbEKT 3aMeHSOT KOMMbIOTEPHOW MOAENbio M uccnegylotr eé
noseaeHue.

MogenunpoBaHne BMOMOrMYecknx CUCTEM SBMSETCA CIOXHBIM MPOLECCOM, TPebylowmnM aHannsa 6osbLoro
KOnuM4ecTBa MapamMeTpoB W XapakTepUCTUHECKUX BENWYMH, Onpedensiowyx COCTaB M Has3HayeHue Co3fgaBaeMblxX
o6bekToB. MNpy cozgaHumM KOMMNLIOTEPHON MOAENMU TaKOW CMOXHOW GUONOrMYecKkon CUCTEMBI, Kak OpraHu3M YenoBeka,
HeobXxoaMMO yunTbIBaTb BMOMexaHnyeckue, Guodusnyeckme, anekTpornapoaguHaMmmyeckne n apyrme ocobeHHOCTM
cocTaBa U PYHKLUMOHMPOBAHUSA OpraHoB Yenoseka [2].

CoBpemeHHOe nporpaMmMmHoe obecneyeHne no3BOnsAeT co3faBaTb MPaKTUYEecKW Nobble CMOXHbIE CUCTEMDI,
OOHAKO OpraHusmbl NOAer MNpeacTaBnsioT cobon MHAMBMAYaNbHbIE HEMOBTOPMMbIE CUCTEMbI MOXOXMWE TOMNbKO
BHELUHe 1 06LMMM NpUHLMNamMy UX OYHKLMOHNPOBAHUS.

Mpouecc MoAenMpoBaHUS MOXHO YCMOBHO pasfenuTb Ha crnepylowme OcHoBHble aTanbl: 1. CosgaHue
obbemHon mogenu; 2. dopmanusaums, T.e. NpugaHue MOAENU CBOWCTB, OTpaXarlLlMX CYLUHOCTb WCCReayemoro
obbekTa; 3. PagpaboTtka anroputma OeicTBuiA, KOTOPble NO3BONAT PELUMTb NOCTaBMeHHyo 3agdady; 4. MnaHupoBaHue
1 BbINOSHEHNE BbluUceHn Ha 3BM [1].

TeopeTnyecknii n aKCnepyMeHTanbHbIV aHanua nokasarn, YTo ANd peanusauuy NepBoro atana Ha OCHOBaHUK
pes3ynbTaTtoB MarHUTOPE3OHaHCHOW OWAarHOCTUKW, KOMMBLIOTEPHOM TOMOrpacvMm wnu, B INEMEHTapHOM Ccriyvae,
PEeHTreHorpamMmmMbl BO3MOXHO UCMOMb30BaHME Takon CUCTEMbl aBTOMaTM3MPOBAHHOIO NPOEKTNpoBaHMsA Kak SolidWorks,
C MOMOLLIbIO KOTOPOM BO3MOXHO CO34aTb TBEPAOTENbHbIE 06 beMHbIe OOBbEKThI U3 ABYMEPHOIO 3CKMU3a.

Ha pucyHke 1, a u 1, 6 npvBeaeHbl COOTBETCTBEHHO BHELLUHUWA BWA NMO3BOHKA 4YerioBeka M KOMMbloTepHast
MoAenb 3TOro No3BoHKa, co3naHHas B nporpamme SolidWorks.

@

Puc. 1 — BHewwHW B1A No3BOHKa YeroBeka (a), TBepaoTenbHas KOMNbloTepHas Mogerb no3BoHka (6)

AHanm3 KOMMNbITEPHbIX MPOrpamMM Ansi YACIIEHHOro MOLENMPOBAHUSA Mokasan, YTo Ang peanusauum BTOpOro
aTana Hambonee NoaoxoauT UCMONb30BaHME MPOrpaMMHOro npuknagHoro naketa COMSOL Multiphysics B KoTopom
BO3MOXHO MOAENMPOBaHMe U3MYECKNX MPoLEeccoB, A00aBNeHNs COOCTBEHHbLIX YPaBHEHWUA M OOCTATOYHO MPOCTO
peanusyeTtcs NpoLiecc MMMNOPTUPOBaHMSA 06 beMHbIX Moaenen, co3aaHHbix B SolidWorks.

Takum obpasom, Ha OCHOBaHMK NpPOBeAEeHHON paboThl MOXHO cAenaTh BbIBOA O TOM, YTO NPUKNAAHOM nakeT
aBTOMaTN3UPOBaHHOTO NpoekTupoBaHust SolidWorks nprmeHnmM ans co3aaHns 06bEeMHBbIX KOMMbIOTEPHBLIX MOAENEN
OTAErNbHbIX YacTen opraHnsma Yyenoseka, a nporpamma COMSOL Multiphysics no3BonnT n3yuntb noBeaeHne aTmx
Mogneneu, kak 00 bEKTOB C onpeaeneHHbIMU OU3NYECKUMIU U BUOMNOrMYECKMMY CBOMCTBAMMW, B MArHUTHbIX MOJISIX.

CnncoK MCNONb30BaHHbIX UCTOYHUKOB:

1. [OaebigoB, M.B. MogenvpoBaHve MarHMTOTepaneBTUYECKOro BO3AENCTBUA Ha TKaHM Mosra yenoseka / A.H. Ocunos, O.B.
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METOOWKA KOHTPOINA YTOMIAEMOCTHU MbILLL NMPU
CTATUYECKOU HATPY3KE HA OCHOBE YACTOTHO-BPEMEHHbIX U
CNEKTPAJIbHbIX NTAPAMETPOB CUIHANOB 3NIEKTPOMUOIPAMM

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uHhopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Banok [. A., Lllesyos H. A., Ampawkosea I". B.

[aebidos M. B. — kaHO. mexH. HayK, QoueHm

BonbLuo 06bem Harpy3ok Ha OpraHnu3M YerioBeka npu 3aHATUM (OU3NYECKON KynbTypor 6e3 Hagnexallero HabnwoaeHns
MOXeT cnocobCcTBOBaThL Pa3BUTUIO NEPEYTOMIEHWS], NepeHanpsKeHNsl, NEPeTPEHNPOBAHHOCTY U B AarnbHENLLEM — BO3HUKHOBEHUIO
YyBCTBA YCTanocTW, YXyALEHWI0 CaMOYyBCTBMS, CHa, MOBbLILEHHOW YyTOoMNnsemocTu, 3aboneBaHui u TpaBm. be3s
cbanaHCcMpoBaHHOTO KOHTPONs 3a (yHKUMOHANbHON MOATOTOBKOM AOCTUYb BbLICOKMX pPE3yNnbTaTOB, OCBOMB OrpoMHble 06bEMbI
paboTbl 6e3 3aTpaT Ans 300POBbsi, HE NPeACTaBnsieTcs BO3MOXHbIM. [03ToMy cyLlecTByeT Bbicokasi He06XoaMMOocCTb B pa3paboTke
METOAMKM KOHTPOIS YTOMIISIEMOCTM MbILLL, C LIENb0 CBEAEHNS K MUHUMYMY BO3HUKHOBEHUS! BbILLE OMUCaHHbIX Npobrem.

[aHHaa paboTa nocesiLeHa paspaboTke METOAUKM KOHTPONS YTOMIISEMOCTU MbILLL, HA OCHOBE YaCTOTHO-
BPEMEHHbIX W CreKTpanbHbIX NapaMeTpoB CUrHamnoB anekTpomuorpamm. Llenbto paboTbl sBnseTca uccnenoBaHue
YTOMIIIEMOCT MbILLL, MPWU UCMOMb30BaHUM CTaTUYECKOW HarpyskM Ha opraHuam. [pu cTaTuyeckmx Harpyskax
HanpsbkeHWe MbILL, NPOUCXOAUT 6e3 MX YKOPOYeHUst Unu yanuHeHus. Mbllubl HanpsikeHbl, B HUX MOET aKTUBHbIA
pacxog 9SHeprMM W HakonfeHue npOAYKTOB pacnaga, B MNepByld oyepedb, MOMOYHOM KUCMOTbl. [lockonbky
KPOBEHOCHbIE COCyAbl AMNUTENbHO CAABMEHbl HanpPsKeHHbIMKM  MblLAMK, cepauy Heobxoaumo coBepliatb
[OMonNHUTENbHYO paboTy Ha TPaHCMOPT KPOBW Yepes cocyabl. B nepvoa AvHaMmMyeckon Harpysku AaHHbIv addpekT
OTCYTCTBYET, TaK KaK MbILLLbl MONEPEMEHHO HanpaAraTCca 1 paccnabnaTcs, NCKNoYas BO3MOXHOCTb AIMTENbHOro
BO3OENCTBMA Ha KpOBEHOCHble cocyabl. [MpenmyliecTBoM [OaHHOW METOOUKM SBNSETCS OTHOCUTENBbHO HU3KOE
3allymrieHMe curHana npu ero peructpauum, Tak Kak WCMbITyembld NoaBepraeTcs Harpy3kam B HEMNOABWXHOM
cocTosiHn. CTaTunyeckasi Harpyska CHUXaeT BEPOSTHOCTb MOSIBNIEHUS LUIYMOB, CBSI3aHHbLIX C Pa3fMYHOW CTEMNEHbHO
npuneraHns anekTpoaoB K UccregyemMomy y4acTky Tena, konebaHmem u cnyTbiBaHMEM KOMMYTALMOHHbIX NPOBOAOB
npv ABWXKEHWUM UCTIBITYEMOTO.

B npouecce BbINONMHEHMS YNPaXHEHUS MOXET BO3HUKAaTb MbILLEYHbI TpeMop. [JaHHOe fABreHne MOoXeT
ObITb MCNOMb30BaHO B KA4YECTBE OHOr0 N3 NokasaTernen yToMNAeMOCTH MbILLL.

CybObekTbl

B nccnegosaHumn npyHMMaroT ydacTtue monogble noan 17 — 25 net noBbILWEHHON PU3NYECKON NOATOTOBKM.

M3mepeHna anektpomuorpadum

MamepeHnns ByayT npoBoauTbCa Ha npsiMoi Mblwle 6eapa (musculus rectus femoris) (cm. puc. 1). Beibop
npsiMor MbllwLbl 6egpa oOycrnoBrneH ee BbICOKOW MOKA3aTENIbHOCTbIO CPpeaun CKENETHbIX MbILUL, YENIOBEYECKOro Tena.
OHa oTnnyaeTcss XOpOLUMM KPOBOCHaOXEHMEM M BbICOKOW NpoBoaumocTbio. [MpsiMas mblwua G6egpa, Haubonee
OJTMHHAs M3 YeTblpex rofloBOK YETbIPEXTNABOW MbILLbl. 3aHUMaET NepeaHo NOBEPXHOCTb Beapa, YTo yaobHo ans
HanoxeHus anekTponos. OAnH U3 NOBEPXHOCTHLIX SMEKTPOAOB NPUKPEMNISAETCHA Ha Y4aCcTKe KOXM — Ha OBUraTeNibHON
TOYKE COOTBETCTBYHLLUEA MbIlWLb, @ BTOpPOW — auctanbHee Ha 1,5 — 2 cm (6unonsipHoe oTBepeHue) [1].
HenTpanbHbi anekTpon pasMellaeTcs Ha y4acTOK KOXWM B panioHe KOMEeHHOW uvawleyku. [aHHble doukcupyroTca
OOHOBPEMEHHO C 06enx HOr NOAOMbITHOTO.

MoaEsAoWHO- lpeGenyar
NOACHHY HaA Nbl’Lh'Lla\\\ ‘." Mbilya
| {

Hanparatens AnuHnan
LHPOKDH — — NpHBCAAL
chacu s

Mpanan Meiwua MopTHAMNHE

Gegpa Hbiua
Bonsiwan
MoaEsAoWHO- "— npueogAw,
BamewebepLosE: MBS
TOAKT
Hapywnas / BryTpesHa
wHpoKan i S— WHpOKEA
muiwuE 6eapa beapa

Puc.1 — PacnonoxeHvne anektpodoB. 3eneHbli — obnacTb MOAKMIOYEHNUS U3MEPUTENbHbLIX 3NEKTPOAOB, XeNTbiM —
HenTpanbLHoOro

BaxkHbIM acnekTom MogroTOBKM K Harpy3ovHON paboTe ABASETCA NOArOTOBKA KOXW B MeCTax HaroXeHWs
anekTpoaos. MecTa, BbibpaHHble AN pasMeLLeHNs 3NeKTPOAOB, AOMKHbI ObiTb MOArOTOBEHbI C MOMOLLBIO 6pUThbS 1
o6paboTaHbl 70° CNMPTOBBLIM PaCcTBOPOM.

[na nonyyeHua curHana ucnonb3yeTcs ABYXKaHanbHbIA anekTpomuorpad Ha ocHose ycunuTtena AD620 c
koadppuumeHtom ycunenmns K=700. Tawke wucnonbsyloTcsd HakoxHble anektpoabl «3M Red Dot». [aHHble
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drkcupoBanucb n obpabaTbiBanuce ¢ nomoLlsto nporpammel SpectraPLUS 5.0. B TeyeHne nccnepgosaHusa HoyTOyk
ObIN OTKITIOYEH OT CeTU Ans YMEHbLUEHNS CETEBOW NOMEXM.

Cbop p[aHHbIX anekTpommuorpacuM MOXHO MOApasdennTb Ha [fABa aJTana: MNOATOTOBUTEMbHBIN U
HernocpeAcTBEHHO cHOp AaHHbIX.

MoaroToBMTENbHBIV 3Tan BKoYaeT B cebs:

- NOAroTOBKa 060pyAOBaHMS;

- pasMmHKa NoAoMbITHOrO;

- NOAroTOBKa MecTa KpenmneHus aneKkTpoaos.

Mog nogrotoBkon o60pyaoBaHNst NOHMMaeTCs cneayollee:

- obopygoBaHMe JOMKHO pacnonaratbCa B A4anu OT BO3MOXHBIX MCTOYHMKOB NOMEX (PO3ETOK, SMEKTPOHHbIX
npnbopoB 1 T.4.);

- nogkntoyveHne n cbop obopyaoBaHus;

- yCTaHOBKa Heobxoamnmow koHdurypaumm B nporpamme SpectraPLUS 5.0.

YcrnosrMem kayecTBEHHOro M 6e30nacHOro BbIMOMHEHWSA U3NYECKUX YMPaXHEHUN SBMASETCH pasMUHKa,
CpeAcTBaMu KOTOPOW CryxaT BCMoOMoraTterbHble MMMHacTUYeckne U cneumnanbHO-NOAroTOBUTESNbHBbIE YNPaXKHEHWS.
OcHoBHasi Uenb pasMWHKM — OOCTWXEHWE ONnTUManbHOW BO3GYyAMMOCTM LeHTpanbHoW HepBHon cuctembl (LIHC),
Mobunusauusi cusmonormyecknx @yHKUMIN opraHuama Ansi 6onee WMHTEHCMBHOW MbILLEYHOW AESATENbHOCTU, U
«npopaboTka» MbILLEYHO-CBA30YHOIO annaparta nepeq TPEHUPOBOYHbLIM 3aHATUEM UNN COpeBHOBaHMeM. Pa3muHka
MOXeT ObITb B LLENIOM CPaBHUTENBHO HEMPOAOIPKUTENBHOW N HE UMETb y3KocneLumanbHON HanpaBneHHOCTH [2].

Ona Hawwux uenen npegnaraetca cregylowmii Habop ynpaxHeHWn, obecneyvBaroWwni pasorpes BCeX
OCHOBHbIX MbILLLL, Y4aCTBYIOLLUMX B OMbITE:

HaKIoHbI rofoBbl BNepes, Ha3az, BnpaBo 1 BreBo Ha 4 cyeTa (8 — 12 pas);

BpaLLieHVe rofioBON No Kpyry Mo 2 pasa B 06e CTOPOHbI;

PYKU K Nneyam, BpalleHve nnevyamun snepea-Hasag Ha 4 cyeta (8 — 12 pas);

BpaLLeHne B NOSICHMLE MO Kpyry No 2 — 4 pasa B Kax4om HanpasneHuu;

pas3MmHKa rofeHOCTOMHbIX CYCTaBOB — BpaLLleHMe MO U NPOTUB YacoBOW cTperike (4 kpyra);

aHanornyHas pa3muHka Ansa Ta3obeapeHHbIX CyCcTaBoB;

npuceganns — 15 pas;

Maxu Horamm — no 10 — 15 maxoB Ang Kaxxgom Horwu.

MoaroToBka MecTa KpenneHusi aNekTpoaoB

Mo ykasaHHON Bbille MeTOAMKe MPOBOAUM pasMeLLeHWe 3nekTpodoB. BaxHo cnegutb, 4Tobbl NpoBoAa,
NOAKI0YEHHbIE K NpMbOpy, He nepecekanvcb, He UMENU NeperioMoB, Y3enkoB 1 nepern6os. MNocne nogknoyYeHns
3MeKTPoAoB Heo6X0AMMO NPOBECTU KOPOTKYHO TECTOBYLO 3anvchb. Ecnu curHan siBnsieTcst o4eBUAHO aHOManbHbIM, TO
HeobXxoaMMO NMPOBEPUTL HACTPOMKM MPOrpaMMbl U MOAKIIOYEHME 3NIeMeHTOB npubopa, NpoBoAoB, anekTpoaos. MNpu
HeobXoaAMMOCTUN — MPOBECTU X 3aMEHY.

C6op AaHHbIX

McnbiTyembli  BbIMOSHSET CTaTudeckoe YynpaxHeHue «[Mo3a koHbkoGexua» (cMm. puc. 2) [3]. Tpys
yAepXuBaeTcsl B No3e, HaNnoMUHaloLLen NonoXeHne cnopTcmMeHa npu 6ere Ha KoHbKax. Horm CorHyTbl B KOMEHHbIX
cyctaBax nog yrnom 90 — 110°, TynoBwLLe HECKOMbKO HAKNOHEHO Brepea, CrHa NpsMasi, pyku C3afmn Ha NnosicHuue,
rpys noAaBeLleH Ha NOACHUYHOM peMHe. [Ins NPpUHATUS AaHHOW No3bl aTneT CTaHOBUTCH Ha NOACTaBku BbicoTon 30 —
40 cm. Bec yaepxmBaemoro rpy3a — 30 — 40% OT makcumansHOro pesynbTata B npucegaHnn CO LUTAHION Ha nnevax.
Mpu BLINOMHEHWN yNpaXHEeHWs OblxaHne He 3a4epXK1BaTb.

—_
Puc.2 — CtaTtnyeckoe ynpaxHeHue «[losa KoHbkobexLa», NCNonb3yloLeecs B 3KCNepuMeHTe

MoAOoNbITHLIN 3aHUMAaET HYXXHOE MOMoXeHWe Tena U HaxoaMTech B HEM [0 NOSIBMEHUS HOKEHUS B MblLLAX
(+ 5-10 cek.). 3anuck curHana OMI” BegeTcs B TedeHMe BCEro onbITa.

Cnncok Mcrnonb30BaHHbIX NCTOYHMKOB!

1.BonikoB, B. H. KnuHuyeckas oueHka yTomreHus Bo Bpa4ebGHO-CNOPTUBHOW npakTuke - YensbuHck : KOxHo-Ypan. kKH usg-
B0, 1973.— 170 c.

2.Matsees J1. . Teopusi n meToamka cpuamydeckom KynbTypbl — M.: PuskynbTypa u cnopt, 1991. — 543 c, un.

3.0BopkuH J1. C. MoaroToBka oHOro TsxenoatneTta: y4ebHoe nocobre — M.: CoseTckuii cnopT, 2006. — 394 c.
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CUCTEMA UBSMEPEHUA N AHATTU3A CUTHATIOB
ANNEKTPO3HLE®DANIONPAMM

BGenopycckuli 2ocy0apcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3nieKmpoHUKU
2. Munck, Pecnybnuka benapyco

KopxyH B.B.
Hasebidoe M.B. — kaHOudam mexH. HayK, doueHm

OnekTposHuedanorpadma — MeTod, NpeaHa3HavYeHHbI ANA UCCneaoBaHns akTMBHOCTM U paboTbl mMo3ra
nauueHTa, Ha OCHOBE MOMyYEeHUs MPOCTPAHCTBEHHOIO pacnpeneneHnss 3MneKTpornpoBOAHOCTN  BMONOrM4ecKknx
TKaHewn. VIcTodyHukamu wmHgopmaumn ansg 3tux npubopoB ABMAKTCA OMONOTEHUManbl, KOTOpble CHMMATCA C
NMOBEPXHOCTU Temna nauueHTa. OneKTpuvecKkMe curHarnbl, MpoTeKalwlme Nno HepBHbIM BOOKHAM [OETEKTUPYHTCH
nyTem M3MepeHUst NOHHOTO TOKa, NPOTEKAOLLEro Yepes Teno Yyenoseka. CHATb 3TV TOKM U GuonoTeHumarnbl MOXHO C
NMOMOLLbIO 3NEKTPOAOB, NpUKnadbiBaemblX K Teny nauueHta. KauyecTtBo cHMMaemoro curHamna 3aBMCUT OT MHOMMUX
(haKToOpOB Takux, Kak nNpeaBapuTeribHas NOAroToBKa KOXMW NauueHTa, TUM 3NeKTpoaoB, YPOBEHb NOMEX, HABOAMMbIX
oT paboTatoLien paaoM annapaTtypbl. 9TO HaknaabiBaeT onpeaenéxHHole TpeboBaHnsa npy pa3paboTke annapaTypbl,
KOTOpbIE€ YAOBMETBOPSAIOTCS B XO4€E PELLEHNS MHOrOKpMTEPUanbHON 3agayqn onTMMn3aLnum.

OCHOBHbIMK TpeboBaHUAMK K cUCTEMaM CbEMa GMONOTEHUMAanoB SBMSIOTCA HWU3Koe aHepronoTpebnexve,
BO3MOXHOCTb MMTaHUS OT B6aTapeek, KOMMaKTHOCTb.

KonnyectBo kaHanoB o6bl4HO BblGMpaeTcs paBHbiM 8-32. YacTtoTa Aguckpetusauum BbiOMpaeTcs B
ananasoHe 128-1024T'u. [na paspabaTbiBaemMon cCUCTEMbl BblOpaHbl criegylolwiMe napamMeTpbl:  4actoTa
auckpetusaumm 250 Ny, konnyecTBo kaHanos 8, anektpoabl Ag-AgCl.

Ha pucyHke 1 npuBegeHa CTpyKTypHas cxema yCTponcTBa.

7
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PucyHok 1 — CTpykTypHasi cxema nameputens bnonoteHumanos

YCTponCcTBO [OMKHO obecnedmBaTh YCWMEHME B HECKONbKO ThicAY pa3 Mnpexae, 4YeM YpOBEHb
O1onoTeHUMnanoB MoOXHO OyaeT u3amMepuThb.

Mpepycunutens. MNpeaycunuTtens obecnedmBaeT NpeaBapuTeNbHOE yCUneHne BXoaHbIX curHanos B 10 pas,
a Takke obecrneymBaeT cornacoBaHWe MCTOYHMKA CUrHamNoB C Harpyskow v nopasneHue cuHdasHon nomexu. Ons
3TUX LUENen XOpoLlo NoAXoasAT UHCTpyMeHTanbHble yeunutenu (Hanpumep INA128, INA333). Kpome Bcero, aomkHa
ObITb MpedycMOTpeHa 3alimMTa OT CTaTU4ecKoro anekTpuyecTBa. [ns 3awmTbl OT CTAaTUYECKOro 3fekTpuyecTsa
MOXHO NpUMeHUTb Mukpocxembl TPD4EO0O1T.

U

UBblx

i
1

1

PucyHok 2 — HuskouyactoTHbIV chmnbTp NepBoro (cneea) n BTOPOro (cnpaea) nopsigka

®dunbTp. PunbTpaunsa Heobxogmma ONA UCKIIOYEHNS HexenaTernbHbIX NOMEX, B YaCTHOCTU, COCTaBnsioLwwmne
50/60 Iy n 250My. [Onsi 3TOro NpMMEHSIeTCsl HU3KOYaCTOTHbIN UNbTP ¢ YactoTon cpe3a 30My. Ha pucyHke 2
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nokasaHbl Kackagbl Ans unbTpoB MepBoro u BTOporo nopsiaka. CoeguHas nocnepoBaTenbHO AaHHble Kackagbl
MOXHO MONy4nTb punbTp Nboro nopsaaka.

Mocne cunbTpa cnegyet OCHOBHOW ycunuTenbHbl kackag (puc 3). KoaddumumeHT ycunenms paseH 1000.
OtHoweHne R2/R1=1000. B ka4yecTBe OnepaLMOHHbIX YCUIUTENEN MOXHO Ucnonb3oBaTb MukpocxeMbl OPA2333
unn OPA4347, xoTopble MOryT paboTaTb OT OAHOMONAPHOIO NMUTaHUS.

B kauyectBe AU nyywe Bcero nogovaét Mukpocxema ADS1298. 3ta MuKkpocxema cneumanbHO
npegHasHadeHa Anst MeauUMHCKMX NPUoOXeHUin, npeacTasnsiowas cobor 24-6utHoe gensta-curma ALIM u nveet 8
KaHamnoB, CUYUTbIBAEMbIX OAHOBPEMEHHO. Takke MUKpocxemMa WMeeT MporpamMmMupyemblii  UHTErPUPOBAHHbIN
ycunutene ¢ koadduumeHtamn ycunenuns 1, 2, 3, 4, 6, 8 nnn 12. [ina coeguHEHMs C MUKPOMPOLECCOPHbLIM
YyCTponcTBOM nmeeT SPI nHtepderic.

B kauecTtBe 6roka ynpaBrneHusi U BbIYMCMEHNI UCMOMNb3YEeTCA CUrHamMbHbIN NMPOLIeCcop. YCTPOUCTBO AOIMKHO
UMETb BO3MOXHOCTb COXPaHEHUS [aHHbIX BO BHELIHIOW NaMATb W nepefaBaTb [AaHHble Ha MEepCOHanbHbIN
KOMMNbIOTEP ANsi BU3yanu3aumm pesynbTaToB.
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PlﬂcyHOK 3 — YcmnutenbHbIn Kackag Ha OCHoBe onepaunoHHOro ycunurtens

PaspabaTbiBaeMasi cuctema JoSmKHa KOHTPONMPOBaTh akTUBHOCTb MO3ra, AeTEeKTUpOoBaTh anunentuyeckne
eHomeHbl 1 huanonormdeckne aptedakTbl. Takke cucTemMa AOMMKHa npegycmatpueaTth fobasneHue B Oyayuiem
Ouonornyeckon 06paTHON CBA3M C NALMEHTOM.

Cnncok Mcrnornb30BaHHbIX NCTOYHMKOB!

1. KupeeB A.B., JlegseBa B.C., PesHnyeHko A.A., TNpuHumnbl paspaboTku ycunutenen OGuonoTeHUManoB u meToq
06paboTkn faHHbIX O peakuun opraHuama // iixeHepHbIi BeCTHUK [loHa, 2012. - Ne4 (4. 2)

2. Dong-Gyu Kim, Yong-Wan Roh, and Kwang-Seok Hong, A Portable EEG Signal Acquisition System// The Second
International Symposium on Mechanical Science and Technology (ISMST 2011), December 20-21, 2011.

3. M. Teplan, “FUNDAMENTALS OF EEG MEASUREMENT", MEASUREMENT SCIENCE REVIEW, Volume 2, Section
2,2002.

ANroPMTM ®OPMUPOBAHUA NHPOPMATUBHbIX NMPU3HAKOB
AnA KNACCUPUKALUUUN NMATTEPHOB B CUTHATIAX
ANEKTPO3HLE®PAININONPAMM

Genopycckuti 2ocydapcmeeHHblli yHUgepcumem uHhopMamuku U paduosieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

KopxyH B.B.
Hasebidoe M.B. — kaHOudam mexH. HayK, doueHm

OnekTposHuedanorpamma SBnseTcq Hambonee pacnpoCTPaHEHHbIM W BaXHbIM MeToda aHanusa wu
OMarHoCTUKM BMO3NEeKTPUYECKoW akTMBHOCTU TFONOBHOrO MO3ra 4enoseka. [lpoBeaeHve anekTpoaHuedanorpaMmm
ABMNAETCA 0YeHb IMPEKTUBHBIM METOAOM Afst AWArHOCTUKMN INWUMENTUYECKON aKTUBHOCTM, PasfMYHbIX HapyLUeHWN
paboTbl MoO3ra, HapylweHud cHa W Ap. [Ong noBbllWeHWMs WMH(OPMATUBHOCTM  3nekTpoaHuedanorpadum
pa3pabaTbiBalOTC METOAMKM aHanmsa CUrHanoB, MO3BONSOWME BbISIBNATb 3MNUaKTUBHOCTb B MEXMPUCTYNHOM
(MHTEepuUKTanbHOM) nepuode, B YaCTHOCTW, OMNpefensiTb HEesIBHYK, CKPbITYI0 MAapOKCU3ManbHYH akTUBHOCTb W
anddpepeHumpoBaTb CUrHanNbl ANUNENTUYECKON N HEANUMENTUYECKON NPUPOAbI.

PaspaboTaHo MHOXECTBO METOA0B ANA U3YYEHNS U aHanmn3a CUrHanoB 3MeKTpoaHLedanorpammel € Lensbo
BbISIBMEHUS  MaTONOrMYECKMX  M3MEHeHu  Mo3ra. Haubonee  pacnpocTpaHeHHbIM B KOMMbHOTEPHOW
anekTposHuedanorpacdun cerogHs ABMNSIETCA KpaTKOBpeMeHHon ®Pypbe-aHanu3, HO 4acTo 3TOT MeTod umeet
HEeOCTaTOYHYI0 paspeLualoLLyo CroCOBHOCTL MO BpeMeHwu. [nsa pelweHus 3Tor npobnemMbl UCMonb3yrT BEMBMET-
aHanu3, KOTOpbIi WMMeeT MHoro npeumyllects. OpfHako pe3ynbTaTbl NPUMEHEHWs BeWBneT-aHanuM3a Ans
uccnegoanua O3l curHanoB MOKasblBalOT, YTO [aHHbI MEeTod He MO3BONSAET OTMMYMTL  INUMENTUYECKYIO
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aKTMBHOCTb OT apTedakToB (MbILIEYHOW U APYron Npupodbl), a Takke He Bceraa obHapyxuBaeT MaTonornyeckyto
aKTMBHOCTb B curHanax [2, 3].

B paHHon paboTe npepnaraeTcs anroputM novcka onTUManbHbIX MHAPOPMAaTUBHBIX MPU3HAKOB, CNOCOBHbLIX
obHapyxwvBaTb pasnuuHble natTepHel B O3 curHane. PaccmaTpuBaemblil B AaHHOW paboTe anropuTm CAYXWUT Ans
onpeAerneHns xapakTepucTUK U NnapameTpoB OTAENbHbIX Y4acTKkoB B aHanuavpyemom I3l curHane. Monyyaemas B
pe3ynbTaTte paboTbl anroputMa pasmeTKka curHana MoXeT NPUMEHSITbCA AN NoBbleHns addekTnBHOCTU paboThbl
CUCTEM OEeTEKTMPOBaHWS 3NMNENnTUYECKUX MPUNagKkoB, CUCTEM Moucka apTedakToB 1 PEHOMEHOB Ha ANMTeNbHbIX
3anucsx.

B paHHow paboTte genaetcsa nonbiTka HaWTU MHOPMAaTHBHBIE MPU3HAKN NPUrogHbIe Ans Knaccudukaumm m
[EeTEeKTUPOBaHNS pasnuyHbIX PeHOMEHOB, a Takke apTedakToB. Vges paboTbl — HAWTWM YHUKanNbHbIE NPU3HAKW,
KoTOpble 6binn 6bl XapakTepHbIMU TOMbKO ANS KOHKPETHOro (heHoMmeHa (Hanpumep, ocTpas BOSHA, MeArieHHas
BOJIHA 1 Op.).

Anroputm npegctaBnseT cobor CenekTMBHbLIN MeToA, CyTb KOTOPOro M3 OrpomMHoro Habopa napameTpos,
NMPU3HAKOB M XapakTepucTuk BblOpaTb Haubonee 3Haunmble [1]. ANropuTM HayMHaeT C MyCTOro MHOXecTBa W
nocnegosartenbHO A06aBNAET K HEMY Haumny4lime (ANa TeKyLen ntepaumm) MHopMaTBHBIE NPU3HAKU.

Ha pucyHke 1 nsobpaxeHa cxema nonyyeHust MHOOPMATUBHBIX NMPU3HAKOB.
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PucyHok 1 — lNonyyeHne konnekuumn MHPOPMaTUBHBLIX NPU3HAKOB

Mpexae Bcero, u3 6asz O3 opmMpyeTCs OCHOBHbIE XapaKTEPUCTUKMA TaKME KakK OLleHKa MOLLHOCTMH,
OTHOLUEHME MOLUHOCTE B pPa3nU4YHbIX YaCTOTHbIX MOM0OcCax, KencrparnbHble KOIPMUUMEHTbl NMHENHOro
npenckasaHus, 9KCLEeCC U acuMmeTpus owmbkn NUHENHOro npefckas3aHud, cTapliumin nokasatenb JlanyHosa [2],
KO3(hULMEHTBI  pPa3NUYHbIX BenBneT npeobpasoBaHui (cuMmneTbl, kondnetbl, [obeww, Xaapa wn Aap.),
KOa(p(pMUMEHTBI  BELLECTBEHHOrO  KencTpa. Ha  OoCHOBaHMM  OCHOBHBIX  XapakTEPUCTUK  BbIYUCNAIOTCH
[ononHuTenbHbIE, Takne Kak nepeasi U BTopasi Npou3BoaHbIe, onepaTop Turepa [4].

Mo BCEM OCHOBHbIM Y [OMNONHUTENBHBIM XapakTEPUCTMKAM CTPOATCS UX (PyHKUMM pacnpeneneHns ans Bcex
3anucen uccnegyemblx KnaccoB, N0 KOTOPbIM Aarnee BblYUCISeTCS MeAnaHHble yHKUMK pacnpegeneHus Kknaccos
No BCEM BbIlle MepeyvUcrieHHbIM XapakTepuctukam. Tenepb dopmupyetca 6asa pacctosHui kuHn [5], kak
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WHTErpan Mogynsa pasHOCTU (PYHKUMM pacnpefeneHvs Kakaoow 3anucu M MegmaHHouW (OYHKLUKM pacnpepeneHus.
Bbluvcnenne megnaHHbIX YHKLUMIA pacnpegeneHnst nokasaHo Ha pucyHke 2.

Korma Habop wHdoOpmaTMBHBIX MNpPU3HakoB COPMUPOBAH, HauuHaeTcs npouegypa obyyeHus U
TECTMpOBaHuUs knaccudukartopa. Ona atoro ucnonb3oBaH meton K-fold cross-validation nnv meton nepekpecTtHom
nposepku [8]. CyTb AaHHOro MeToAa 3akryaeTcs B pasaeneHus 6asbl Ha K npyumepHo paBHbix Yacten. K-1 yacten
ucnonb3yrTcst Ansg obyyeHus, a ogHa YacTb Ans TecTupoBaHus. JaHHasi npouenypa nostopseTca K pas u kaxabii
pa3 ons TecTMpoBaHUsA UCNOMb3YTCHA pasHble YacTu.

1
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PucyHok 2 — BbluucneHve meauvaHHbIX YHKUMA pacnpepeneHns Ans ABYX KaccoB MO OAHOMY U3
Npu3HakoB

MepekpecTHas npoBepka — aTO MeTof hopMMpoBaHMsa 0by4aloLwero U TECTOBOrO MHOXECTB Ans 00y4eHus
aHanMTUYecKo MOLENWN B YCIOBUSAX HEOOCTAaTOYHOCTW MCXOOHbIX AAHHbIX WM HEpaBHOMEPHOro NMpeacTaBreHus
knaccoB. [NepekpecTHas npoBepka MMEET [Ba OCHOBHbIX NPeMMyLLecTBa nepes NpUMEHEHWEM OOHOr0 MHOXeCTBa
ans obyvyeHns U ogHOro Ans TecTMpoBaHus mogenu. Bo-nepBbix, pacnpeqeneHve KnaccoB Oka3biBaeTca bonee
paBHOMEPHbIM, YTO YryylaeT KayecTBO oOyyeHusi. Bo-BTOpPbIX, €CNU MpU KaXOoM MNpoXode OLEHWUTb BbIXOOHYHO
oLwmnbKy Modenu u ycpeaHuTb ee Nno Bcem npoxofam, To nornyveHHas ee oueHka byget 6onee [OCTOBEPHOMN.

[obaBneHne NpusHakoB B CMMCOK MPOMCXOAUT cornacHo anropuTmy sequential forward feature selection
(SFFS) [5,6]. MNMocne TecTupoBaHMsa B CNMCOK Aob6aBnsieTcst npusHak ¢ HanbonbLuen 3phEKTUBHOCTBIO pasaeneHus
0N AaHHOW uTepaumun. 3a KaxablM NpOXOOOM K CMMCKYy Npu3HakoB G6yaeT [obaBnsaTbCA MO OQHOMY MPU3HaKy, HO
oby4yeHve n TecTMpoBaHue OyaeT NpPoXoauTb yXKe B KOMOMHAUuM ¢ npu3HakaMmu n3 cnucka. Anroputm paboTaeT no
npasuny +5 -3, T.e. cHayana nocnefoBaTeNlbHO OThICKMBATCA W [A06aBnslTCA B CMMCOK Haubonee 5
MH(OPMaTMBHBIX NPU3HAKOB, @ 3aTeM MocneaoBaTenbHO yaansTca 3 Hanxyawmnx M3 cnucka. [JaHHein umkn 6yaet
NMOBTOPSITLCS 40 TEX MOP, NOKa KOMMYECTBO NPU3HAKOB HE AOCTUTHET 3a4aHHOro npeaena.

Mocne nonyyeHnss Habopa onTUManbHbIX MNPU3HaKoB HeobxoaMmMo npoBepuTb  3MEPEKTUBHOCTD
knaccudpmkaumm. Ona aToro ctoutcs rpadpmk 3hPeKTUBHOCTM B 3aBUCUMOCTU OT KONMMYECTBa B3ATbIX MPU3HAKOB.
Takke pabotocnocobHOCTb KnaccudukaTtopa [OMDKHA OLEHMBAETCA Ha CryyamHbiX [AadHbIX. [Ona  aTon
XapakTEPUCTUKN BCE MOMyYEeHHbIe U3 3anvcel MpU3HaKu 3aMeHsITCH CryyaviHbiMM AaHHbIMW. Ecnin pesynbrathl
KnaccuduvKaumMm Ha CriydanHbiX AaHHbIX OyayT 3HauuMTenbHO Hmke, TO MOXHO OyadeT roBopuTb O KOPPEKTHOCTU
pesynbTara.

Cnncok Mcrornb30BaHHbIX NCTOYHUKOB!
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WHO®OPMALMOHHAA CUCTEMA NOUCKA ABUABUJIETOB

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

AHdpees A.U.
lMasnosckas O.B. — accucmeHm, ma2aucmp ricuxornoauy. Hayk

Lenbto pabotel sABnsieTcA  pa3paboTka  MHOPMALMOHHOM  CUCTeMbl Moucka  aBMabuneTos.
MHdopmaumoHHas cuctema coctont ns 6asbl AaHHbIX U MONHOTEKCTOBOrO MOMCKOBOrO cepBepa, NpefHasHaYeHHbIX
ONS XpaHeHus Bcen Heobxogumon uHdopmaumm, REST npunoxeHus, obecne4mBaroLLero BbiNorHEHE 3anpocoB K
nocTaBliMKam aBuabunetoB u 6ase [AaHHbIX, a Takke KinmeHTckoro Beb-npunoxenus. Llenbio paspaboTku
MH(OPMALMOHHON CUCTEMBI SIBNSIETCA CTPYKTYpMpoBaHMe Bcel paboyelt uHdopmaumy MONyYEHHON nyTeM
CMEeLLMBaHWA U NepepaHXMpoBaHnsa pe3ynbTaToB MOMCKa NOMCKOBbIX CUCTEM aBMaKOMMaHUiA 1 ynpoLueHue paboTbl ¢
Hewn.

Ona xpaHeHuss uHdoOpmauum cuctema wucnonb3yeT 6asy A[aHHbIX Mog4 YnpaBieHWeMm [LOKYMEHTO-
opueHTnpoBaHHo CYB[ MongoDB, He Tpebylowei onucaHusi cxembl Tabnuu, U MNOMHOTEKCTOBLIA MOUCKOBOM
cepBep Elasticsearch. B 6a3e paHHbIX xpaHuTCca BCA Heobxogumas uHdopmaums, a B Elasticsearch — yactb
nHdpopmaumm 13 6a3bl JaHHbIX, NPOMHAEKCUPOBAHHON AN ObICTPOro NOMHOTEKCTOBOro noucka. [Ans kawvposaHus
pe3ynbTaToB noucka cuctema mncnomnbsyet REDIS - xpaHunuile AaHHbIX TUNa «KMoY — 3HaveHue». basa AaHHbIX
noa ynpaenexHvem CYB[] siBnsieTCA NepBOr NOACUCTEMON.

BTtopon nogcuctemon spnsietca REST
npunoxeHne. REST — meToq B3aMMogencraus
KOMMOHEHTOB pacnpefenéHHoro npunoXeHus B
cetTn WHTepHeT, Npu KOTOPOM BbI3OB YyAareHHOW
K eHTCKoe PHITOKeHIe npoueaypbl  npeacTtaBnsieT cobol  OObIYHLIN
HTTP-3anpoc (takon 3anpoc Ha3biBaloT REST-
3anpoc), a HeobxoanMble AaHHble NepenarTcs B
KayecTBe napameTpoB 3anpoca. OHo
npefoctaBnseT Ham uHTepdenc AN BbINOMHEHUS
3anpocoB k MongoDB, Elasticsearch n REDIS, a
y Takke C NMOMOLLbI HErO BbIMOJSHSKOTCS 3anpockl K
noctaBliMkaMm aBuabunetoB. [ns pa3paboTku
REST NPUNOXeHNs ncnonb3yetcs Play
Framework.

TpeTtben noacucTemMmon ABnseTcsd
KnueHTckass 4actb. OHa BbINOMHEHa B BuAe
OOHOCTPaHUYHOro Beb NPUNoXeHUs c
NCnosib30BaHMEM JavaScript-cppenmBopka
AngularJS. AngularJS nossonsieT paspabaTbiBaTb

bpay3epHble npunoxeHuss Ha ocHoBe MVC

l y l (Mogenb-npeacTaBnexHne-noseaeHve) wabnoxa, a

Takke ynpowartb TecTMpoBaHue W paspaboTky.

CereBoe Tak kak BCA JlOrMKa BbIMOMHEHUS] MOWMCKOBbIX

. XPaHUIHILE 3anpocoB 1 paboTbl ¢ 6a3oi AaHHbIX BbIHECEHA B

Basa JaHHBIX TonEoreKcToBsil JIAHHBIX THIIA REST npunoxeHue, ynpoLlaeTcs peanuaauus

TIOUCKOBOM CEpPBEP CKITEOY — KIMEHTCKOW 4acTW MPUMOXEHWs AN ApYrux
SHAYCHUE nnaTtcgopm, Takmx kak MobUnbHbIE YCTPOMCTBA.

KnueHtckass 4acTb cocTouMT uM3  2-X
nogcuctem:  nogcuctemMa  nonb3oBaTens U

Puc. 1 — CTpykTypa MH(OpPMaLIMOHHOW CUCTEMBI noacuctema agmuHUCTpaTopa. PyHKUMOHANbHas

YyacTb noACUCTEMBI nonb3oBaTens

nogpasymeBaeT, YTO 06bIMHOMY NOMb30BaTENIO He
OOCTYNHbI Takne yHKuMn paboTbl ¢ 6a30M AaHHbIX, Kak gobaBnexuwe, yaaneHne n nameHeHue. Nonb3oBaTtento B
[aHHOM cryyae [OOCTYMHbI TONbKO ABE (PYHKLUW: NMOWCK U MPOCMOTP MHApopmaumu. AOMUHUCTPATOPY OTKPbIThl BCE
BO3MOXHOCTM KITMEHTCKOW 4acTu, a MMEeHHO: Jo0aBneHue, yaaneHue, WU3MEHEHWEe [AaHHbIX, MOUCK, NPOCMOTP
CTaTUCTUKUN 3aMnpoCoB.

Takum obpasom, B xode paboThbl co3gaHa MHOpMaLMOHHasi cucTema novcka aBMabuneToB cocTosias 13
REST npunoXeHunst n KNMEHTCKOW YacTu.

REST nmpunoxenune

Cnncok Mcnonb30BaHHbIX NCTOYHMKOB!

Kristina Chodorow. MongoDB: The Definitive Guide, 2nd Edition. — O'Reilly Media, 2013. — 432 c.
Clinton Gormley, Zachary Tong. Elasticsearch: The Definitive Guide. — O'Reilly Media, 2015. — 724 c.
Jay A. Kreibich. Redis: The Definitive Guide. — O'Reilly Media, 2015. — 250 c.

Nicolas Leroux, Sietse de Kaper. Play for Java. —Manning Publications Co., 2014. — 320 c.

Brad Green, Shyam Seshadri. AngularJS. — O'Reilly Media, 2013. — 196 c.
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CUCTEMA KOHTPOJIA YTOMJIEHUA YEJTOBEKA

Bbenopycckuli 2ocydapcmeeHHbil yHUsepcumem uHgopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb
babuy M. A.

YepemucuHos []. N. — k-m. mexH. Hayk, doueHm

Llenbto paboTbl siBnsieTcs paspaboTka CUCTEMbl KOHTPONS YTOMIEHUS YerioBeka. YTOMMeHne — 370
BO3HUKatoLLlee Bcneactsue paboTbl BpeMeHHoe yxyalweHue (yHKLUMOHANbHOMO COCTOSIHUSI OpraHu3Ma uerioBeka,
Bblpa)katoLLleecsi B CHUXEHUM paboToCnoCOBHOCTH, B HECNEUMMPUYECKUX U3MEHEHUSX PUMONOTUYECKMX (DYHKLIMA U
B psiae CyGbeKTUBHBIX OLLYLLIEHWI, 06 beAMHAIOLLMXCS YYBCTBOM YCTanocTu. BolpaxeHHoe yTomreHre oTpuuaTenbHo
BMMSIET Ha OpraHusMm, ymeHbluas
paboTocnocobHOCTb yernoBeka-
oneparopa " CHMXas
Npou3BOAMTENBHOCTL Tpyda, a B
HEKOTOPbIX cnyyasx MOXeT
npueBecT cpasy K
npegnaTonornyeckoin gase cpbiBa,
npu HepauuoHarnbHOM oTAbIXe — K
pasBUTUIO naTonorn4ecKoro
COCTOSIHUS nepeyToMIeHus.
OnpegenexHve cTeneHn yToMneHus
yernoBeka [OBOSIbHO HenpocTas

Yetoiimngan YETOR4MBER 3agaya. Mcxoas M3 MoHMMaHuA
paborocnocofHocT pafioracnocobHocTs (yHKLMOHAMNLHOTO COCTOSIHUS  Kak
WHTErpanbHon XapaKTepUCTUKN

HanuU4yHbIX CBOWCTB n Ka4yecTB

Bpafatoeanue YTomnexue BpabatbeaHue YTOMNEHHE | enoexa, onpenensioLmx
apdekTMBHOCTL AesATenbHOCTY,

MOXHO caenatb BbIBOA:

Heobxoanmo npuMeHeHune

KOMMJ1EKCHbIX MeToaoB,

PaGomocnocoSHOoCTE B YCNOEHL B 20 MHM LEx

00beanHALWNX JOCTOMHCTBA BCEX
nogxogoB. KomnnekcHbI noaxopn,
0 I 2 3 4 § i T i naet BO3MOXHOCTb nsyyarb

Yackl paboThl JeATenbHOCTb " COCTOSIHUS
CUCTEMHO N 0600LEHHO.

a5 ]

PucyHok 1 — 'padhmk konebaHust ypoBHsi paboTocnocobHOCTH

PaspabotaHHasa cuctema npeacrtaBnseT cobowi nporpammy, paboTaloLlylo Ha nepcoHanbHOM KOMMbIOTEpPE.
[aHHas cuctema - Habop pasnuyHbIX METOAOB ONpefeneHust CTeneHn yTOMIEHUS YenoBeka. VcnonbayloTtcs, B
OOoNbLUMHCTBE, METOAbl MCUXOSNIOrMYECKON [MArHOCTUKW, Takue Kak OMPOCHWKUW W TECTbl, XapakTepusyroLime
3(pPEKTUBHOCTE  PA3MNYHBIX MNCUXMYECKUX W MCUXOM3NONOTMYECKMX MPOLIECCoB. WCnonb3yloTcs MEeTOAMKY,
oueHuBawLwme 3PPHEKTVBHOCTL NPOLECCOB BOCMPUSATUS, BHUMAaHUA, MNamsaTv, MblwneHns u T1.4. K nx uucny
OTHOCATCS: KOppekTypHasa npoba, Tabnuubl LyneTte-F'opboBa, meTtoa HenpepbiBHOro cyeTa KpenenwHa w gpyruve.
Takke npucyTcTByeT MeTod (U3NOMNOrMYECKON [AWarHOCTUKU YTOMITEHWS,, @ MMEHHO TeCT Ha 3pUTenbHO-
OBuratenbHylo peakuuio. imeeTcsa BO3MOXHOCTb COXPaHEHMs pe3ynbTaTtoB, AobaBrneHne CooepXXUMOro B TeCTbl U
nogaepXaHne akTyanbHOCTU MHdopmauun. Mo pesynbTaTtam BbINOMHEHMS NPOrpaMMbl Mofb3oBaTenb nonyvaet
onucaHne cBOEro (PyHKLMOHANbHOIO COCTOSIHUS M pEeKOMEeHZauun Mo YMyYleHU0 AaHHOro CocTosiHWA. [daHHas
nporpaMmma HanucaHa Ha si3blke nporpammupoBaHunsi C# ¢ ncnonb3oBaHMEM CTaHAapTHbIX Gubnuotek. B kavecTse
6a3bl ucnonb3yetcs TexHonornst WinForms. Pe3ynbTaTbl NPOBEAEHNS AMArHOCTMKM XpaHSaTcs B 6a3e gaHHbIX nog
ynpaenexvem CYB[ MSSQL Server. [ina ocywiecteneHms B3aMMoAencTesnsi ¢ 6a3on gaHHbIX BeibpaHa nnatdopma
ADO.NET, kak Haubonee noaxopsuas. Cpepovi ansa paspabotku BbibpaHa Microsoft Visual Studio 2012, kak
Hanbonee ygobHasi 1 akTyarnbHas.

Takum obpasom, B xofde paboTbl co3gaHa nporpaMMa CUCTEMbl KOHTPONSA YTOMIIEHMSI YenoBeka,
pa3paboTaHHas Ha a3blke C# B cpege nporpammmupoBanus Microsoft Visual Studio 2012.

Cnm1CoK MCMOMNb30BaHHbIX MCTOYHUKOB!
1. [Oxyann Jllunga. MHgycTpuanbHo-opraHn3auuoHHas ncvxonorus. YuebHnuk ans syso. (Mep. c aHrn. H.O. Manbruna, C.E.
Peices) CIM6.: Mutep, 2001. 720 c.
2. [Oxo3ed Anbaxapwn, ben Anbaxapu. C# 5.0 CnpaBo4Huk. MonHoe onucaxue sa3bika. OO0 «N.[. Bunbsimcy, 2014. 1008 c.
3. Wl .Wynenko. OcHoBbl nNcuxonormm un nepgarorvkn: y4eb. nocobve [Ana  CTYAEHTOB BCeX crneumanbHocTen
BIrYUP/W.I".Wyneiko.-MH.:BI'YNP,2002.-68c.
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MPAPUYECKOE UI'POBOE MNMPUITOXXEHUE

Benopycckuli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduoaneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

BapHosckuti U1.B.

Cunkoe H.N.— doueHm, K.m.H.

Llenbto paGoTbl sBRsieTcss paspaboTka rpadmyeckoro UrpoBoro npunoxeHusl. PaspaGoTka npencTaBnseT
coGoi cosgaHue MrpoBOro MPUMOXKEHUS C MPUMEHEHWEM TEXHOSOMMiA, NMO3BONALNX peannsoBaTb TPEXMEPHYH
NepPCrnekTUBY C BbICOKOKAYECTBEHHbIMU rpadouyeckummn adpdpektami. Mrpoeasi MexaHuka MpUoXeHUsl OCHoBaHa Ha

npaBunax Urpbl KMOPCKon 6omny.

PaspabaTtbiBaeMoe npunoxeHve npeacraBnseT cobon cucteMy, KOTOPYH YCIIOBHO MOXHO pasaenvTb Ha ABe
OCHOBHbIX YacTW: peanu3auusi UrpoBON MeXaHVWKM W peanusaumsi rpaduyeckoro TPexXMepHOro MpOCTPaHCTBA.
Cos3gaHve [aHHOro MPOCTPaHCTBa U ero (PyHKUMOHMPOBaHWE peanusyeTcsl C MOMOLUbI rpaduyeckux bubnuortek

OpenGL.
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PucyHok 1 — KoHsewep Busyanusauum OpenGL.

padunyeckas yacTb OaHHoro
NPUNOXEHUS ABnsieTcs CTPYKTYpOR,
BKIOYAIOLLEA  CUCTEMbI,  OCYLLECTBrsiOLLME
npuMeHeHne cnegyoLwmnx rpaguyeckmx
3NEMEHTOB: TpexmepHoe NPOCTPaHCTBO,

TpeEXMepHble OObEeKTbl, ABYXMEPHOE UrpoBOe
nose, ocselleHne, cneuaddeKTsl, aHumaumm.

Peanusauusa urposom MeXaHWUKK
CBOOAWUTCA K MPUMEHEHWIO W  OpraHusaumu
anropuTtMoB, obecneumnsatoLLmx
byHKUMOHMpPOBaHNE UrpoBbIX 3MnemMeHToB
NPUMOXEHUs,, B YaCTHOCTM Hanuyne WUrpoBOro
nons (KOOpAWMHATHOM CeTKM) ANS pasMeLleHus
BMPTYyanbHbIX Kopabrnew, Hanuuve ykasaTens
MecTa aTakM Ha WIpoBOM norne, npocyeT
nonagaHvs No  BUPTyamnbHbIM  KOpabmnsm,
coxpaHeHue B namATM oblero KonuyecTsa
BMPTyanbHbIX Kopabrnen pAns AanbHenwero
BblYMCNEeHNs nobegutens.

O6LLyt0 CTPYKTYPY NPUNOXEHNS MOXHO
YCMOBHO pa3fennTb Ha Tpu OCHOBHbIX 4acTu:
pecypcel, include dannel, hann ¢ pacwmpeHve
.exe.

Pecypchl ABNSAOTCA Habopom
pas3nuuHbiX annoB, TakMX Kak TeKCTypbl M
cnpawTbl, KOTOpble WCMOMNb3ylTCA B KayecTBe
mMatepuana [Ans OCYyLEeCTBIEHNS pPa3fnnYHbIX
rpagounyeckmx dyHKLMA, Hanpumep
NOMUroHarnbHbIX BOJTH. Include hannbl
BKIIOYAIOT HAboOp MNpOMUCaHHbIX KOMaHg Ans
pasnnyHbIX rpadmyeckmx n UrpoBbIX
anemeHToB. ®Pann .exe npegHasHaveH AnA
3anycka npunoxeHuss 6e3 HenocpeacTBEHHOrO
npyMeHeHust cpefbl paspaboTku.

YuutbiBas cneundunky yHKumMoHnpoBaHua 6ubnuotek OpenGL, oTpucoska rpaduku ocyLlecTBnsercs no
CcpeAcTBaM Tak HasbiBaeMoro KoHeeviepa Bm3yanusauum OpenGL, Bkntoyaowwero B cebs AaHHbIe BEPLUMH U NUKCENen,
CMMCKN BbIBOAA, OMepaLmun Mo MUKCENbHON, TEKCTYPHON M BEpLUMHHOW 06paboTke, a Takke COXpaHeHWe KOHEYHOro
pesynbTata obpaboTtku B 6ydep Kagpa, BbIBOAMMOIO Ha 3KpaH MOHUTOpA.

Takum obpasom, B xoge paboTbl 6bina paspabotaHa CTpykTypa rpaduyeckoro TPeXMepHOro WMrpoBOro
NPUIOXEHNS Ha OCHOBE MIPOBOIN MeXaHukn «Mopckoi 6oi».

Cnmncok ncnonb3oBaHHbIX MCTOYHMKOB:

1. Wropb Bynrakos, Homo Gamer, Mockea He3aBucumas cdupma “Knacc” 2000, ISBN 5-86375-097-9(P®)
2. NeHe Tutorial - Pabota c OpenGL - http://nehe.gamedev.net/
3. Mapk 3anbumaH, KomnbtotepHble urpbl: Kak aTo genaetcs, Mocksa, usgatensctso Jlorpyc, ISBN 5-93565-102-9(P®)
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AITOPUTMbl TECTUPOBAHUS BEB-MPUINTOXXEHUN

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem uHghopMamuku U paduosrnekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bozonobos T.A.

Cunkoe H./. — doueHm, K- m mex. HayK

Llenbtio paboTbl sBnseTca paspaboTka MHPOPMAaLMOHHON cUCTeMbl «TecTupoBaHusA Beb-npunoxeHn». B
WMH(OPMALIMOHHYIO CUCTEMY BXOAMT MpunoxeHue, obecrneumBalollee MNOMyvYeHWE pPe3ynbTaToB BbINOMHEHUS
onepauuMn paboTbl C OCHOBHbIM  BeO-MpunoxeHvem (TectupyembiM 0ObekTom). Llenbto  paspaboTku
WMHOPMALIMOHHON CUCTEMbI SIBNSIETCH CO3[4aHME CpeacTBa aBTOMaTM3auMM MNpouecca TecTMpoBaHusi Be6-
NPUIOXEHUA U COKpPALLEHUS 3aTpaT YENOBEKO-4YACOB HA PYTUHHbLIE onepauMn TECTUPOBAHUS, a TaK e NOCTOSAHHLIN
KOHTpOIb KauyecTBa COOPOK M HeMpepbiBHAA MHTerpaums.

Tectet | —eeeeC = | TecTol
Selenium Classic API Selenium Classic API
* Emulation Wrapper
Selenium Server wWebDriver API
|
B ¢ Y
paysep WebDriver Engine
bBpayzep

Puc. 1 —Cxema paboTbl cuctembl

MporpamMmmHasi 4yacTb cucTeMbl — 3TO MpunoxeHne Ha 6ase Selenium Web Driver. NpunoxeHune cosgaHo
npy nomMoLy coBpeMeHHon dpeniMmBopka sidblka C# 1 mcnonb3oBaHvem 6ubnuoTtek Selenium gns TecTupoBaHus
BeG- npunoxeHuii. PaspaboTaHHOe NPUMOXEHUE 3HAYUTENBHO YMEEHbLUAET BpeMsl, 3aTpayMBaeMoe Ha pyqHoe
TecTupoBaHve, a, CcnegoBaTernbHO, AaeT BO3MOXHOCTb 3KOHOMWUTb OFPOMHOE KOMMYECTBO YerioBeYeCKUx U
mHaHCcOoBbIX pecypcoB. PaspabaTtbiBaeMoe npunoxeHne AaeT BO3MOXHOCTb MONy4aTb MOMHYK KapTUHY COCTOSHMSA
TECTUPYEeMOW CUCTEMbI €XXeOHEBHO 1 6€3 NOXHbIX AaHHbIX.

Cunctema paboTaeT NOMHOCTBIO aBTOMATMYECKM W 3anyCcKaeTcs KaXkaoe yTpo B YCTOHOBIIEHHOE BpeMs,
npoBoas O4MCTKY 6asbl JaHHbIX W BbINOSIHEHWE 3aJaHHbIX TECTOBbIX CleHapueB. Ha Bbixoge cuctema Bbiaaet
noApoOHbIN OTYET C UHOPMaLMEn 0 BCeX OLIMOKaxX HaNOEHHbIX B XOA4e TECTUPOBaHWS.

Takum ob6pas3om, B xoe paboThl co3gaHa aBToOMaTM3MpoBaHHas cuctema TectupoBaHus O Ha 6a3e s3bika
C# ¢ ucnonb3oBaHnem 6nbnmotek Selenium Web Driver.

CnmMCcoK MCNOMNb30BaHHbIX UCTOYHMKOB:
1. BwuHHeueHko WN.B. ABToMaTn3aumsi npoLeccoB TeCcTupoBaHus: Msgatensckun gom “Iutep”, 2005 — 203 c.
2. TMetuonba. MporpammupoBanne Ona Microsoft Windows Ha C#. B 2-x Tomax. Tom 1: lNep. ¢ aHrn. — Mocksa:

Pycckas pepgakumsi, 2002. — 624 c.
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ABTOMATU3NPOBAHHAA CUCTEMA YINPABJIEHUA BU3HEC-
NMPOLIECCAMU B COEPE BEB-PA3PABOTKU

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Bozomas 4. B.
Lnbikosa T. KO. — doyeHm, K- m ricuxosoauy. Hayk

Llenbio gaHHonm paboTbl sBnseTcs padpaboTka aBTOMaTU3MPOBAHHOW CUCTEMbl ynpasneHus OusHec-
npoueccamm B cdepe Beb-pa3paboTku. AKTyanbHOCTb OaHHOW paboTbl onpedenseTtcs Tem, YTO B MUPE yxe
CYyLLECTBYIOT MHOXECTBO CUCTEM YMNpaBrieHnss NpPoeKTamn, B KOTOPbIX €CTb CBOM AOCTOMHCTBA U HEAOCTaTKu, U He
CyLLleCTBYET TakoW CUCTEMbI, KOTOPON nofib3oBaTenu Bbinm Gbl MOMHOCTLIO AOBOMbHLEI. COOTBETCTBEHHO, 3apayen
pa3paboTkn SABNSETCA CO3[4aHMe CUCTeMbl, KOTopas BbIMOfHAET  6onblUMHCTBO Hambonee BOCTPEGOBaHHbLIX
dyHKUWIA, cO3aaHNe Takoro nHTepdenca Be6-npunoxeHns, KOTopbIn ynpoLLiaet paboTy C CUCTEMONA.

Be6-npunoxeHne HanucaHo npu nomowm CMS Drupal, GyHKUMOHMPOBAHME TEXHUYECKOrO 3BeHa
obecneynBaeT LWIMPOKO M3BeCTHLIN nattepH MVC, unu Model-View-Controller.

MatTrepH MVC cocTouT M3 Tpex B3aMMOCBSI3aHHbIX 3NIEMEHTOB: MoAernb, NPeAcTaBneHne U KOHTponnep.
Takoe pasgeneHve Ha KOMMOHEHTbl MO3BOMSAET PasrpaHNyYnTb MONb3OBaTENbCKUe WMHTepdenchl, ynpaBnstoLLyo
FIOTUKY W KOHTEHT.

Mogenb npeactaBnseT coboM  KOHTEHT, [aHHble, OTpaxallme npegMeTHylo obnacte u
CTPYKTYPVPOBAHHbIE B COOTBETCTBMMN C KAaKOW-TO
cxemon, Hanpuwmep, B Buge  Tabnuy
pensALNOHHON 6asbl JaHHbIX (MysQL,
PostgreSQL). Tak Ha3biBaemoe DB API (Habop
Model dyHkumiA ons paboTbl ¢ 6a30i AaHHbLIX) ToXe
ABNseTcs 4acTblo mogenu. [omumo TOro K
Mogenn  OTHOCMTCSH nporpamMmmHbIi Kog,
onpegensowme TUNbl 4aHHLIX U UX CBOWCTBA U
B3ammocBs3n. C Toukn 3penuns Drupal, mogensb
— oto B nnioc Takme moaynu, Kak
node.module, taxonomy.module, CCK. Opyrue
CTOPOHHME MOAYNW Hapsgy C OCHOBHbIMU

cBOMMU (*)yHKLlMFIMM MOryT TakKXe OONOJNHATb
moaenb cBonmMmun TUnamm OaHHbIX nm6o

E— ——w Controller dyHKUMAMM obLieHnsa ¢ 6ason.
- KoHTponnep vHTepnpeTMpyeT [OaHHble,

BBEAEHHble Mofb3oBaTenemM, OCyLlecTBnseT

CMEHy  COCTOSHMAW B 3aBMCUMOCTM  OT

\“\ nonb3oBaTenbCkUX AEWCTBUWA, MaHumynupyet

e CYLLHOCTAMW MOAenu Tak, 4YToObl WX MOXHO

\\ Obino npeBpaTuTb B npeactasneHve. B Drupal

- KOHTponnep — 970 6asoBble Mogynu Tuna

\\ Vi path.module, cuctema MeH, Xyku, dann

|ew index.php, cobupawwmin w©n  3arpyxarLmn

cuctemy, un T.4. Takke BCA  NOruka,

nMnnemMeHTpyemas AOMNOMNHUTENbHLIMK
MOAYNSAMM, ABMSIETCS YaCTblo KOHTpoOnepa.

Puc. 1 — CTpykTypHas cxema cuctembl

MpencraeneHne oTBevaeT 3a oTobpaxeHwe mogenu nonb3oBatento. B cnyvae Drupal — 3TO KOHe4yHble
CTPaAHWYKM CanTa, COCTaBMEHHbIE KOHTPOMNMIEPOM Ha OCHOBE 3anpocoB MnoceTutensa u Tekywen mogenu. K
NPeACTaBNEHNO OTHOCATCH LWAOMOHbI CTpaHuu, HanucaHHble Ha aOBwkke PHPTemplate, CSS cannbl ctunen,
Javascript. Yepes npegcrtaBneHve nonb3oBaTenb OCYLECTBNSET OOLieHMe C CalTOM — KOHTpomnnep nuvib
obpabaTtbiBaeT oTnpaBneHHble 6paysepom HTTP GET n POST 3anpockl, nHtepnpetnpyer URL, a 3aTeM BHOBb
dopMupyeT nNpeacTaBeHne u NnepeaeT ero Ha Nofb3oBaTeNbCKNA KOMMNBIOTEP.

Takum obpasom, B xoae paboTbl co3gaHa aBTOMaTU3MPOBaHHas cucteMa ynpaereHusi GusHec-npoeccamu
B cepe Beb-paspabotku. Cuctema HanucaHa Ha PHP n npepgctaBnsier coGow nNpunoxeHue, cosgaHHoe npu
nomMoLum wmupoko nasectHon CMS/CMF Drupal.

Cnuncok Ncnonb30BaHHbIX CTOYHWKOB:
1. B. MenaHcoH, [. HopauH. MNMpodeccrmoHanbHas paspaboTka cantoB Ha Drupal 7. MNep. ¢ aHrn. — CaHkT-lNeTepbypr:
Mutep: 2013. - 688c.
2. [Ox. Bangrok, M. Bectreiit. CMS Drupal. PykoBoactso no paspaboTke cucTeMbl ynpasneHusi cantom. Mep. ¢ aHrn. —
Mocksa: Bunbsimc, 2009. - 400c.
3. Habrahabr [OnekTpoHHbIN pecypc]. — nekTpoHHble AaHHble. — Pexium goctyna : http://habrahabr.ru/
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KOPPEKLUMA NCUXO3IMOLIMOHAJIBHOIO COCTOAHUA:
NMPOrPAMMHOE CPEACTBO

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

BonomuHa I1.1O.
lNMapxomerko [.A. — cmapwut npernodasameris.

Llenbio paboTbl sBnseTca padpaboTka nNporpaMMHOrO CpeAacTsa, NpedHasHaYeHHoro Ans  Koppeuuu
MCMXO3MOLIMOHaNbHOrO0 COCTOSIHUS NPU MOMOLM MeToAa useToTepanun. Metoq 3akniovaeTcs B 6MOpe30HaHCHOM
BO3[ENCTBMN Ha YenioBeka 4Yepe3 OpraH 3peHUss MOTOKa JNEKTPOMArHUTHOrO W3MNyYyeHns B BUAMMOM Ans
YenoBeyecKoro rnasa AguanasoHe AfWMH BOSH, COCTaBHble 4acTuW KOTOPOro (B 3aBMCMMOCTU OT AJIMHbl BOSHbI)
BOCMPVHUMAIOTCH YeNOoBEKOM B BUAeE LBeTa.

Mo pesynbTaTam TeCcTMpPOBaHUSA, KOTOPOE MpoxoauT nonb3oBaTtenb (ctopoHHee [10, Tect Jliowepa),
pa3pabaTbiBaeMasi KOMMbIOTEPHAsi NporpaMmMa MogenupyeT Kypc LBETOMMMNYNbCHOW Tepanuu, MHAWBUAYaNbHbIN ANs
Kaxkgoro Yenoseka, B COOTBETCTBMM C €ro NCUX03MOLMOHANbHbIM COCTOSIHMEM B AaHHbLIV MOMeHT. [NpeanaratoTcs

BapuaHTbl KOPPEKTUPOBKU MCUXO-IMOLIMOHANIbHOIO COCTOAHUA MpU

Cucmema "Homwzoeamens” NOMOLLM LBETOKOPPEKLUNOHHBIX FaMM.
MNpoekTnpyemas cuctema COCTOUT W3 OAHOM CUCTEMbI —
e e ;;IgonbsoBaTenb-l'lK-Cpe,qa», B KOTOPYI BXOAAT TakMe MoAynu Kak:
4ynb perucTpaumun, mMogyne Bblbopa pexuma Koppekuuu, MOoAyrb
1 WHCTPYKTMPOBaHMWS, MOAYMb COXpaHeHus pe3dynbTaToB. [lonb3oBaTenb
BBOAUT CBOM [aHHble B (hOPMY perMcrpauumun, BblIOUpaeT xernaemblii
Modyae subopa pexcuma PEXMUM  KOPPEKUMM M Bpemsl MPEeObsiBMEHUs, 4uTaeT  onucaHue
KODDEKULL BbIOpaHHOWM KOppEeKUuUW, Npy Hannyum npegynpexneHuii, nofb3oBaTterb
06 3TOM WuHGOPMMPYeTCS W nocre STOro MpoXoauT npoueaypy
v KOPpPeKLMK, Nocne 3TOoro Y3HaeT UTOTr NMPOBEAEHHON KOPPEKLMN U MOXET
) COXpaHWTb CBOW BbIGOP. YunTbiBas NPMHLMMLI pacnpegeneHns yHKUniA
Mooyar B CUMC wmexagy 4enoBeKOM W TEeXHWYECKMMW YCTponcTBamu, Obin
A e B LR NpoBeaéH aHanus yHKUWA NporpaMMHOrO  KOMMMeKca C  Lenbko
Eu1OPARHOM PeXcuMe pacnpefeneHns nX Mexay 4enoBekoM U KOMMbIOTEPOM.

B xope paboTbl pa3paboTaHbl anropuMTMbl B3avMOLEWCTBUSA
J’ nonb3oBaTens C NpPoOrpaMMHbIM CPEACTBOM, Takke NpoBedeH MOoucK
HeobxoaMMbIX MaTepuarnoB Ansi TeopeTuyeckoro 060cHoBaHusS paboTel,
Modyns coxpanenus nsyyeHa obuwas «MOME3HOCTb» nporpaMmMHoOro cpeacTsa.
pesynLmamos PaspaboTtaHHoe NPOrpaMMHOE  CPEACTBO  MOXHO  MPUMEHUTL AN
LUIMPOKOrO Kpyra mMornb3oBaTtefiel, 4To fAernaeT ero YyHWBepCasbHbIM

cpeacTBoM B bopbbe C HakonNMBLUENCS YCTanocTbio.
MporpammHoe  obecneyeHne  paspaboTaHo B  cpede

nporpammupoBaHus Microsoft Visual Studio. Ucnonb3yemasn cpena

Puc. 1 — CTpykTypa nHgopmaumoHHOM
cucTemsl

"Microsoft Visual Studio" no3sonsieT paspabaTtbiBaTb Kak KOHCONbHbIE MPUNOXEHUS, TaK U  MPUITOXKEHUS
C rpacmyeckum mnHTepdencom, B TOM 4ucrne ¢ nogaepxkon texHonormm Windows Forms. [daHHaa TexHonorus
Hawna npuvmeHeHue B paspaboTaHHOM mnporpammHoM cpefctBe. Visual Studio BkniouvaeT B cebsi pegakTop
MCXOOHOrO koda C noadepxkon TexHonorun IntelliSense v BO3MOXHOCTbIO MpocTenwero pedakTopuHra koga.
BcTpoeHHbIN oTnaguuk moxeT paboTaTb kak OTnaguuk YPOBHS MCXOAHOrO KoAda, Tak M Kak OTnagYvK MalluWMHHOTO
ypoBHSA. OcTanbHble BCTpavBaeMble UHCTPYMEHTbI BKIOYalT B cebs pegaktop ¢opm Ans YyNpoOLeHUs CO3AaHus
rpacduyeckoro nHTepdenca npunoxeHns, Beb-pegakTop, AusaniHep KnaccoB M AusaiHep cxembl 6a3bl AaHHbIX.
Visual Studio nossomnsieT cosgaBaTb WM MOAKMNOYaTb CTOPOHHWME [AOMNOMHEHWs (MnarvHbl) AN paclumMpeHus
PYHKLMOHANBHOCTU MPaKTUYECKN Ha KaxAoOM YpPOBHe, BKMovas JobasneHne nogdepXku CUCTEM KOHTPONS Bepcui
NCXOQHOro KoAa.

Takum obpasom, Obino paspaboTaHo NpunoXeHwe AN KOPPEKUMU MCUXO3MOLMOHANbHONO COCTOSIHMSA C
Mcrnonb3oBaHWEM 3MeMEHTOB LBeToTepanun B cpede paspaboTtkm Microsoft Visual Studio ¢ nomowbio si3blka
nporpammupoBanus "C#".

Cnncok ncnonb3oBaHHbIX NCTOYHMKOB!

1. Wwmwurenb H.E. UseToTepanus: neyenve usetom / XXypHan «PuTM MNcuxonorus gns Bcex». — 2012. - Ne 1. - C. 9 —
11.

2. bBasbima B.A. LiBeT n ncuxumka. MoHorpadusa. XIFAK. — Xapbkos, 2001. —172c.

43



CUCTEMA YMNPABJEHUA UHOOPMALIMEN: AOULLN

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

boHdapes M. M.
Fopdetiuyk T. B. — accucmeHm, Ma2ucmp MeXxH. HayK

Llenbto paboTbl siBnsieTcst pa3paboTka cucTeMbl ynpaBrneHus aduiiaMm, KOTOPYD MOXHO NPUMEHSITb Ansi
pPasnUyHbIX MHTEPaKTUBHbLIX CEPBUCOB M MpunoxeHun. Cuctema ynpaBneHus wnHdopmaumen ucnonb3yeT 6Gasy
OaHHbIX, obecneunBaloLlyto akkymynsumio aduw n cbop uHdopmauun, obecneumsarollen, B CBOKO o4epenpb,
[ononHuTenbHble (OYHKLMOHAMNbHbIE BO3MOXHOCTU cucTembl. Llenbio pa3paboTku cuctemsl yrnpasreHvs aduwamm
aBnseTca cbop nHdopmaumm, co3gaHue MHCTPYMEHTOB Ansg obpaboTkm aton MHopmauun v nepepada rotoBbIX
[aHHbIX Nonb3oBaTernto.

B kayecTBe XxpaHuWnuwia [AaHHbIX
cucteMbl  ucnonb3dyetcss  6asa  [aHHbIX
WHTepHeT MySQL. [Ons 06bekTHO-Op1eHTUPOBaHHOIO
nogxoga npu pabote ¢ 6as3onm  JaHHbIX
ucnonsdyetcs Doctrine  ORM. Doctrine —
06 BEKTHO-PENSLMOHHBIN npoekTop ana PHP
5.3.0+, nosgonswowun pabotatb Cc 6Gasown
OaHHbIX MakcumarnbHO Mpo3payHo, rae B
KayecTBe NPOMEXYTOYHOro cnosi
JNormka npeo6pasosaHus ucnonb3yTcst obbluHble 06bekTol PHP. B
AaHHbIX KayecTBE OCHOBbI WCMONb3yeTcs BecbMa
MOLLHbIN croi abcTpakummn oT 6asbl AaHHbIX
(DBAL). OcHoBHas 3agaya ORM — cBs3atb
[Be KoHuenuuwn: obbekTbl PHP 1 3anucn B
pensumMoHHon 6ase AaHHbIX. basa paHHbIX
ABNSAETCA NepBoOn NOACUCTEMON.

BTopon noacuctemon  siBnsieTcs
pabounn kabuHeT MopgepaTtopa. Pabouuni
KabUHET CnyXuT Ans pasnuyHbIX HacTpoek
I CUCTEMBI, py4HOW 06paboTku MHdopMaLmK,

Html-cTpaHuubl
OtnpaBka
CcchopMMpoBaHHOTd
3anpoca

Basa 3HaHnn

~

OGHoBNEHNe

| vsobpaxeHuit

O6HoBneHve
auw

CospaHue
npasun

MaHenb ynpaBneHus AocTtyn K AaHHbBIM

~

Hrenwe/ a Takke 0by4eHus cucTemMbl aBTOMaTU4ECKON
obpaboTku BXOOSALLMNX [OaHHBbIX. PK
npeacraenset cobon Beb-uHTEPEliC,
MOCTPOEHHBIA C UCMONb3oBaHWeM (HOHOBOMO
obmeHa paHHbIMM Cc  cepBepom  (AJAX).
Takke n3 0COOEHHOCTEW MOXHO OTMETUTb
OTNaXEHHYH 3arpysky rpachmyeckoi
WHGpOpMaLMM M HanuymMe  cneumanbHbIX
Kewwupytowunin cepeep KOHCOJIbHbIX ~ KOMaHA  And  yaaneHHoro

REDIS AP 3anycka ux Ha cepsepe.

YnpasneHve
KELLIMPOBaHUEM

N
|
|

A

\4

Puc. 1 — dyHKUMOHanbHas cxema paboTbl MHHOPMAaLMOHHOW CUCTEMBI

HaHHble, cdhopMmnpoBaHHbIE BO BTOPOW NOACUCTEME, MOXHO MCMONb30BaTh B PA3NUNYHbIX MPUNOXKEHUSAX UK
Beb-caliTax, Ho cHa4yana HeobxoamMmo obecneynTb JOCTYN K AaHHBIM U3BHe. NS 3TOro CnyxuT TpeTbs nogcucrema
— API. CBoeobGpa3sHoi npocnovikon mexgy b n metogamn API BbiOpaH kewwupytowmii cepBep Redis. Redis —
XpaHWnuLLe AaHHbIX TUNa «KMoY - 3HaveHne». OH No3BOMsSeT 3HaYUTENbHO YMEHbLUMTb Harpy3ky Ha B[ n B pasbl
YBENNYNTL CKOPOCTb OTBETA CEpBEpa Ha 3anpochl AaHHbIX.

B xoge paboTbl cozgaHa cuctema ynpasneHus nidopmaumnen Ha PHP (Symfony 2), koTopas obecneuvsaet
NpoXoXaeHne Myt OT nomnyveHns HeobpaboTaHHbix RAW-AaHHbIX OO OTAa4M rOTOBOM K MCMOMNb30BaHMIO
MHopmauunu.

Cnncok MCnonb30BaHHbIX MCTOYHUKOB!
1. CrtueeH XonbuHep. Ajax Brubnua nporpammuct — Mocksa: Ananektuka, 2009. — 553 c.
2. [OxencoH Jlenrctopd. PHP u jQuery ans npodeccmoHanos — Mocksa: Bunbsimc, 2010. — 352 c.
3.  Pobept WengoH, Oxoddpen Morie. MySQL 5: 6a3oBbiit kypc — Mocksa: dnanektuka, 2007. — 880 c.
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CUCTEMA YNMPABNEHUA CAUTAMMU

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

Gopucoea XK.B.
Kpuwmornosa E.A. — doueHm, K-m MmexH. HayK

Llenbto paboTbl siBNsieTcs pa3paboTka CUCTEMbl ypaBreHus caiTaMu, KOTOPYID MOXHO MPUMEHATb ANns
pa3nuyHbix canToB. Cuctema npeacTaBnseT cobov NpunoXeHne C apXUTEKTYpou KnuneHT-cepsep. B kayectse
KMWEHTCKOro NpunoxeHus BbicTynaeT nobon NHTepHeT Bpaysep. AkTyanbHOCTb pas3paboTkm cucTeMbl ynpasneHus
obycrnosrneHa HeoGXOAMMOCTBIO aBTOMaTM3vMpoBaTb Mpouecc paboTbl cawta. OnepaTvBHoe OOHOBMEHWE
(nobasneHne/yaaneHve/pegakTMpoBaHne) COAePXaHUs, HacTpovka MoAyfen CUCTEMbl OOMKHbI BbINOMHATLCH He
paspaboTynmkamn, a nogbMu, YoM MNo3HaHMs B IT  MOXHO oxapakTepu3oBaTb kak "nonb3oBaTtenb K", T.e.
COTPYAHMKaMW KOMMaHW.

OcHoBHasi vaes cuUCTeM YnpaBfieHWsl KOHTEHTOM — pasferfieHve Bu3yanbHOro Av3alHa calta U ero
WH(OPMALMOHHOIO HanosnHeHus. Mpu co3gaHuu calTa C NOMOLLLI0 TakoW cucTeMbl paspabaTbiBaeTcsi Habop
WwabnoHoB CTpaHuL, B KOTOPbLIX BMOCNEACTBUM pa3mellaeTcs uHdopmauus. B aTom cnydae ponb paspaboTynkos
(dbakTyeckun aTo rpynna BHEAPEHWS) OrpaHNYMBaETCS TOMNbKO Co3haHmeM "HavanbHOW" MHPOPMaLMOHHOW CUCTEMBI
Ha OCHOBE CUCTEMbI YNPaBeHUsi KOHTEHTOM, 3aTeM Monb3oBaTenu cammn nNyonMKyT HeOBXoaAMMY MHMOPMAaLNIO 1
onpeaensioT ee NpeacTasneHve. YnpasneHme canTom CBOAUTCH K MAUHUMYMY, — aAMUHUCTPaTOPy OCTAeTCs TOMbKO
ynpaBsnsATb Nonb3oBaTensMm.

Monb3oBatenn CMS pensartcsa
Ha ABe rpynnbl — co3gaTteny wabnoHoB
CTpaHuy, n aBTopbI KOHTEHTa

(MHdpopmaLmoHHoro HanosnHeHus).
l Takum obpasom, ogHa rpynna
@—LUaﬁnchl ORI — Ha:TpnﬁcaCMS—@ nonb3oBaTtenien Co3naeT CTPYKTYpy K
ocopmneHne cTpaHuu, a Apyras

HamnonHseT ero cogepxaHvem
CMS Ons  peanusauum  moaynen
@ cucTemsl ynpasneHus cantamm
CNpoeKkTMpoBaHbl M paspaboTaHbl
ABTOPLI KOTERTE onb3oBaTEmNbCKME 3neMeHTbl
| ynpasnexus, KOTOpble SABMNSIOTCA
T TeHepaLya oTAENbHbIMA He3aBUCUMbIMU
KioHTEHT CHEME] MoaynamMu  cuctembl. B npoekTe,
\L Rl 3NEMEHTbI yNpaBfeHnst pasderneHbl Ha
i TPW KaTeropuu: anemeHTbl ynpasneHus
BBOAA nHpopmMaLmu; 3MeMeHThbI
ynpaBneHuss BbiBoga WMHopMaumu;
3MEeMeHTbl  ynpaBneHus, KoTOopble
Cepeep B peanuayloT  NOrMKy, KoTopas  He
OTHOCUTbCSH K nepBbIM ABYM

KaTeropuam.

Manb3oeaTEM

Janpac [ KHTEHT

Dzaltiepel [pymna eHeapeHrA

&YI’IFE BREHAE NONk30BATEN Aol
ATMAHMCT AT 0Pk

KOHTEHT-

PucyHok 1. — Cxema cyHkumoHmpoBaHusa CMS

PaboTta mogynen ynpaBneHus cMcTeMbl peanu3oBaHa crefylowmm obpa3oM: CyLlecTByeT ABe CTpaHuLpbl,
CTpaHvua BBOAA WM CTpaHuua BbiBoda. B 3aBucMmoOCTM OT TOro, kakow mMoaynb MeHo BblibepeT nonb3oBaTenb, Ha
CTpaHuubl ByayT 3arpyxaTbCA COOTBETCTBYIOLLUME NOMb30BaTENbCKME ANEMEHTHI YrpaBieHus.

Ons peanusauun cuctembl 6bina mcnonb3oBaHa nnatgopma ASP.NET n CYB[ MS Access. ASP.NET
noaAepXmBaeT MHOXECTBO A3bIKOB MPOrpaMMMPOBAHNS, OHa ABNSETCA OOBbEKTHO-OPUEHTUPOBAHHOW TEXHOMOMMeENn U
nogaepxusaetcsa Bcemn 6paysepamu. Takke umetotca HTML- 1 Be6-anemenThl ynpaeneHus. MS Access obnagaet
NCKIIOYNTENBHO MOLLHBIMU, YAOOHBIMU U TMBKMMK CpeacTBamu BU3yanbHOrO NPOeKTUPOBaHUsi 0O6bLEKTOB, 1 3TO AaeT
BO3MOXHOCTb MNOMb30BaTento npu MUHMMYME nNpedBapuTeNbHOM MNOAroTOBKM [AOBOMbHO ObICTPO co3aaTh
MOSTHOLIEHHYIO MHTENIEKTyarnbHYl0 CUCTEeEMY Ha ypoBHe Tabnuu, hopM, 3anpocoB-BbIGOPOK 1 OTHETOB.

B xope paboTbl cosgaHa cucTema ynpasneHus cantom Ha nnatgopme ASP.NET Ha sa3bike C#. B kadecTBe
6a3bl AaHHbIX Ucnonb3oBanack MS Access. Tak e ucnonb3oBanace 6udnuoteka Ajaxcontroltoolkits.

Cnncok MCcnonb30BaHHbIX NCTOYHMKOB!
1. Tappw OxoHcoH. Pa3spaboTka knueHTckux BeG-npunoxeHuit Ha nnatdopme Microsoft .Net Framework. YueGHbIn kypc
Microsoft# / Mappu OxoHcoH. — CaHkT-lNeTepbypr: U3g-Bo «lMutep lMpeccy, 2008. — 325 c.
2.  Onapto TpoenceH. C# n nnatcdopma .NET / Sngpto TpoenceH. — CaHkT-lNeTtepbypr: N3a-Bo «IMutep Mpeccy, 2007. — 525
C.
3. [HOasug N'yamaH. JavaScript. Bubnus nonb3osatens / Oasua N'yamaH. — Mocksa: M3a-Bo «Bunbamcy, 2006. — 436 c.
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MOBWIIbHbIA TPEKEP

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bopuyesckui M. B.
Unbikosa T. FO. — doyeHm, K- m ricuxosoaud. Hayk

Llenbto paHHon paboTbl siBnsieTcs paspaboTka MHgopmauMoHHOW cucteMbl «MoOUNbHEBIN Tpekep». B
WH(OPMALIMOHHYKD CMCTEMY BXOASAT: annapatHas 4acTb, SBNSAOWAACH 3OMEeKTPOHHbIM — YCTPOMCTBOM  And
OTCNEeXMBaHNs COBCTBEHHOr0 MECTOHaXOXAEeHWs U nepedady AaHHbiX B obuyto cpedy obmeHa mHdopmaumein, u
MOBUIbHOE MpuUnoxeHne, obecneyvBaroLllee MOMyvYeHMe KOOPAMHAT U HenoCPeACTBEHHYI HacTpOWKy Tpekepa.
Llenbio  pa3paboTkn UWHPOPMaUMOHHOW cucTeMbl «MoOUNbBHBI Tpekep» SBMASETCS co3gaHve yaobHoro B
MCMonb30BaHUK NPOrpaMMHO-annapaTHoOro KoMnnekca.

AnnapaTHas 4acTb cMCTeMbl NpefacTaBnseT cobon KoMMakTHoe MobunbHoe ycTporcTBo unu GPS-Tpekep.
YctponcTteo copepxuT B cebe GPS-NpuEMHUK, C MOMOLLbIO KOTOPOro OH OMpeAEnsieT CBOM KOOPAMHATLI, a Takke
nepegatyMk Ha 6ase GSM, nepeparowmin gaHHele no GPRS wnnu SMS Ha cepBepHbli LEHTP, OCHALLEHHbIN
cneumanbHbIM NporpaMMHbIM - obecneyeHneM [ONnNA  CNyTHUKOBOTO MOHUTOPWMHra. Bce BHYTpUHHME cuUCTEMbI
koHTponupytoTcsa yuncetom Sirf Star 1. Yunel cepum SiRFstar Il cywecTtBeHHO oTnMYanTCca OT NpeablgyLmX YMnoB
cepunn SiRF n ot GPS uunceTtoB, BbiNyLWeHHbIX Apyrumu npounssogutensmu (Garmin nnm Trimble Inc Hanpumep), B
OCHOBHOM Bnarogapsi cBoew CnocoBHOCTU CROBUTbL U
ObICTPO HACTPOUTLCA Ha Mpuem-nepegady curHana
GPS B ropoackux ycrnoBusix WM B MecTax [FycTo
MOKpbLITEIX Necamn, a Tak e, bnarogapsa MeHbLlemy
TTFF - BpemeHu, KOTOpoe Heobxogumo  Ansi
npuemHuka GPS ana HacTpoWkM Ha ChyTHUKOBblE
CUrHanbl 1 onpeaeneHus UCXOAHOro MonoXxeHus. Yun
mMeeT Hebonblune pasmepbl U noTpebnsaet scero 62

l T MBT 3MEKTPO3HEpPrum npw HenpepbIBHOM

TPEKEP

3KcnyaTaumu, Y4To Mo3BONsAeT co3daBaTb AOCTaTOYHO
KOMMaKTHble aBTOHOMHbIE CUCTEMBI.

lMporpammHas 4acTe cuctembl —  3TO
npunoxeHune Ans MobunbHoOro ycTponcTea Ha 6ase OC
Android. lpunoxeHne co3gaHO nNpyv  MOMOLLM
coBpemMeHHOW W ObICTpO passuBatoLlencs cpedbl
pa3paboTkm Android Studio 1.1 2015. OaHHaa cpena
l T pa3paboTkn MO3BOMSAET MPOBEPUTL MPUMOXEHWE Ha

Faznenasman

Cpeaa Nepenadn
OaHHBIX

YCTPOWCTBax C pa3HbiM pa3MepoM 3dKpaHa W Jaxe C
pasHbiMu BepcusaMu API, Takke nMMeeT BCTPOEHHYIo
nHTerpaumo ¢ Github, nogaepxky Heckonbkux APK c
pasHbIMM  (PYHKLUSIMU  BHYTPU OOHOTO MpoekTa WU
MNFKNOHERME MoZyrnb ONTUMM3aLMU. PaspaboTaHHOe MpURoXeHUe

Android ynpolwiaeT  paBoTy C  TpPeKepoM,  MO3BONSiS
nonbL3oBaTento OnepaTtMBHO MonyyYaTb HeobXoanMmyto
MHOPMaLMIO O MECTOHAxXOXAEHUN TpeKkepa gaxe npu
OTCYTCTBUM CTaLMOHApPHOro KOMMbITEPA.

Puc. 1 —Cxema paboTbl cucTeMsI

Cuctema vmeeT yaobGHbIM ANS nonb3oBaTtens rpaduyecknin nHTepdenc u obcnyxmBaeT MHOXECTBO
yHKUMIA,HaNpMep, NonyyYyeHne KoopamHaT OT TpeKkepa, HaHeCEeHME UX Ha KapTy MECTHOCTW, CO34aHVNe MapLupyTOB
nepenBuxeHus, 0bpaboTka UCKMIOUYNTENBHBIX CUTYaLUMiA, HacTpolka Tpekepa v T.4. BaxxHon 0COBeHHOCTbI0 AaHHOro
NPUNOXeHNA ABMAETCS OfHOBPeMeHHas paboTa ¢ Heckonbkumun (8o 8) Tpekepamu.

Takum obpasom, B Xxofe paboTbl CO3AaHbI: IMEKTPOHHOE YCTpoMCTBO GPS-Tpekep u npunoxeHne ans
MobunbHoro yctporictea Ha 6asze OC Android.

Cnuncok MCcnonb30BaHHbIX UCTOYHUKOB:
1. AuenkoB B.C. OcHoBbl cnyTHukoBon HaBurauum. Cuctembl GPS NAVSTAR u ITIOHACC: lopsiyas nuHusi - Tenekow,
2005 — 272 c.
2. B.B. KoHuH, B.I. XapyeHko. Cuctembl crniyTHUKoBoW HaBuraumm: Mocksa, 2003 — 495 ctp.: wn.
3.  Netuonba. MporpammupoBanue Ons Microsoft Windows Ha C#. B 2-x Tomax. Tom 1: lNep. ¢ aHrn. — Mocksa: Pycckas
penakums, 2002. — 624 c.
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NMcuxonormnyeckne oco6eHHOCTH BoCnpuAaTusa MH(*)OpMaLIMVI B BuAe
rmnepTeKkcTa

Benopycckul eocydapcmeeHHbIl yHU8epcumem UuHgopMamuku U paduo3iekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

bycbko [].B.
Kapniosuy E.B. — M-p mexHUKU U mexHosio2uu, cm. npernodasamerib

Ha coBpemeHHOM aTane pa3BuTusa MHOOPMAaLMOHHBIX TEXHONOrNA HoBble hOPMbI KOMMYHMKaLMK MOMyYaoT
CTpemuTeNbHOE pacrnpocTpaHeHne. Hapsay ¢ NpyBbIYHBIMY CpeacTBaMu NpeacTaBneHns nHdopmaumm, Bce
HonbLlee 3Ha4yeHMe NpmobpeTaloT KOMMNbOTEPHbIE TexHoorun. OgHUM 13 BUAOB MHpopMaLIMKM, COBPEMEHHOWN
hopmoi 1 cTaamen NMCbMEHHOW KOMMYHUKaLUW, HOBbIM MHCTPYMEHTOM MOALEPXKKM MbICIIUTENbHBLIX NPOLLECCOB
cTan «runeprekcT». icnonb3oBaHmne rmnepTekCToBbIX MaTepuanos B 06pa3oBaHnM CnocobCTBYET peLLeHUIO OAHON
13 npobrem Ncuxonornu, a UMeHHo, Npobnembl BocnpuATUs nHcpopmaumn [1].

lMpobneme BoCNpMATUS NeYaTHOro TeKcTa 1 peymn Bbiny NocesLweHbl MHOrMe paboTel. ABTopamu paspaboTaH
MOHATWMIMHBIN annapat no nNpobneme ycBOEHUS TEKCTa, MPEeANOXeHbl PasfnnyHble knaccudukaummn Tekcra,
0COBEHHOCTY BOCTIPUATUSA B PasfnyHbIX BO3pacTHbIX nepuogax [2]. OgHako, B 6onblnHCTBE paboT
paccmaTpyBaloTCs 0OCOBEHHOCTU 1 pa3nnMyuunsi B BOCTIPUATUN FIMHEMHOIO U rMNepTekcTa BHe 3aBUCMMOCTH OT
cofepXaHus 1 xapakTepa TeKCTOB, Y4TO 00ycnaBnmMBaeT akTyarnbHOCTb TEMbI HALLEro UCCIIe[0BaHMs.

CyLLecTBYET MHEHME, YTO YTEHME TMNepPTEKCTA MO CPABHEHUIO C NTIMHENHBIM (NeYaTHbIM) yA06Hen ans
nonb3oBaTens, NOCKOmNbKy B GornbLUen cTeneHn obecnevmBaeT NOMHOTY M LENOCTHOCTL BocnpuaTus. Hamm Beina
BbIBMHYTa rMnotesa o Hanuuum ocobeHHOCTEN BOCMPUATUNS TEKCTOB Pa3NMYHOrO CoAepKaHus, YTO MOXeT
BblpaXaTbCsi B MPeANOYTEHUSX NOb30BaTENAMMN NIMHENHOTO NGO rmnepTekcTa.

Llenbe npoBeaeHHOro nccnefoBaHns — BbisiBUTb OCOBEHHOCTU BOCNPUSATUS PasfnYHbIX BUAOB NUTepaTtypsl
nocpeacTBOM NUHEWHOrO 1 rMnepTekcTa.

OObekT nccnegoBaHus - NPeanoYTeHUs Nonb3oBaTenel B UCNONb30BaHUM NIMHEHOIO TEKCTa U rMnepTekcTa B
3aBWCMMOCTU OT BMAaA nuTepaTypsl.

McnbiTyemble: CTyaeHTbl BbiclMX y4ebHbIx 3aBegeHnii 1 kypca B BospacTe oT 17 go 19 net (20 yenosek).

MeToauka uccnegoBanus: McnbiTyeMbiM npegnaranucb NS NPOYTEHUS TEKCTbl, OTHOCALUMECS K CMeAyHLUM
BMAAM nMTepaTypbl: CNpaBoOYHasi, XyAOXeCcTBeHHas, yyebHas, HaydHas [3]. TekcT Obin npeactaBneH B 2-X Buaax:
TMNEepTeKCT M NUHEWHbIN TekcT. [Monb3oBaTenk Nocne NPOYTEHNS U OCMbICIIEHNS NPEAOCTaBEHHbIX eMy BapuaHTOB
pewan; Kakon BuAa Tekcta 6onee yaobeH ANsA Hero, B KakOM cryyae gocturanacb Havbonblias LernocTHOCTb
BOCMPUATMSA U NonHoTa noHumaHus. OueHka npov3BoAamnacb Mo CreaylwyM KpUTEepUsSM: YeTKOCTb 0ObACHEHMS,
Hanuyve nNpuUMepoB, NorM4yeckass CBSI3HOCTb, W3ObITOMHOCTb MHMOPMaUWW, [OCTYMHOCTb, CTPYKTYPUPOBAHHOCTb.
MpeanoyteHnss ncnblTyemblX NpU BOCNPUSITUM NMHENHOTO W rMnepTekcTa B 3aBMCMMOCTM OT Buaa nuTepaTypbl
npeacTaBneHbl Ha pucyHke 1.

20
15 O CnpaBoyHasa auTeparypa
B XypokecTBeHHaA nuTepaTtypa
107 O YyebHan nutepatypa
3 O HayuHas auteparypa
0 [
JInHeiHbIV TeKeT M'Mneprekct

Pwuc.1 — NpeanoyteHns ncnbITyemblX Npy BOCNPUATAN TEKCTOB

AHanM3 Mony4YeHHbIX AaHHbIX MO3BONWUMA BbIABUTL OCOBEHHOCTM BOCTPUATUS NIMHENHOTO W rMnepTekcTta B
3aBUCKMMOCTU OT copepxaHus. Tak, nMpu M3y4eHnn CrMpaBOYHOM W HAy4YHOW nuTepaTypbl OTAAeTCs MpearnovTeHne
rMnepTekcTy. PecnoHaeHTOB MpyBMeKaloT B 4aHHOM Criydae Takue KavyecTBa rmnepTekcTa, Kak CTPYKTYpMpPOBaHHOCTb
(60%) n goctynHocTb (40%) maTepmana. Npu YTeHUM XyOOXKEeCTBEHHbIX MPOM3BEAEHWI AN PeCrnoHAEHTOB 6bino
BaXKHbIM Hanuuve form4eckon cBas3HocTU (75%) n yeTkocTn obbsicHeHus (25%), 4yTo obecneymBan, NO UX MHEHWIO,
WMEHHO NNHENHbI TeKCT. YTeHne y4ebHol nuTepaTypbl NPUEMIIEMO Kak B rMNnepTEKCTOBOM dopmate, Tak U B Buae
neYyaTHbIX (MMHENHBIX) KHUT.

PesynbtaTtel nccnegoBaHns MOryT SIBUTbCS OCHOBOW AnA pas3paboTkM pekoMeHZauun no UCMONb30BaHMI0
neyvaTHoro (NIMHENHOro) UMK rMNepTeKcTa Npu co3gaHun nuTepaTypbl ONpeaerneHHoro suaa.

Cnncok Mcnonb3oBaHHbIX MCTOYHMKOB!
1. WHctutyT AuctaHTHoro obpasoBaHus Poccuiickoro yHuBepcuteTa ApyxObl HapopgoB [ONeKTpoHHbIA pecypc]. —
OneKTpoHHbIe AaHHble. — Pexxum goctyna: http://www.ido.rudn.ru
2. Tcuxonorus [OnekTpoHHBbI pecypc]. — QNeKTpoHHbIe AaHHble. — Pexxum goctyna: http://www.psyhodic.ru
3. CnpaBoyHbIi nopTan [SnNeKTPoHHbIN pecypc]. — ANEKTPOHHbIE AaHHble. — Pexum goctyna: http://www.calc.ru
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BubnnoTeka aBTOPCKMX paccKa3oB

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. Munck, Pecnybnuka benapyco

Bacunees []. E.
lManguneHok A.C. — accucmeHm, Ma2ucmp MexH. Hayk

Lensto paboTbl siBnsieTcs pas3paboTka MHAMOPMaLMOHHOW cucTembl «bubnuoTteka», npumeHumon ans
canta-bubnuotekn. MHdopmMaumMoHHas cucTema coaepxuT 6Gasy [OaHHblX, BKMYaKoLWYyl XpaHeHne Bcewn
Heobxoammon uHdopmaumn. Lienbto paspaboTkn MHPOpPMaLMOHHON cucTeMbl «bubnuoteka» sBNsieTca ynpoLleHue
paboTbl C HANMUCAHNEM U YTEHMEM MPON3IBELEHWIA.

Brnbnunoteka ABTOPCKMX pacckasoB SABMSETCSA canToM, HanncaHHbiM Ha ASP.NET ¢ ucnonb3oBaHneM s3bika
nporpammupoBanust C# n natrepHa MVC u Repository . [Ins xpaHeHust HpopmaLum cuctema mcnonb3yeT 6a3y
OaHHbIX nog ynpaeneHnem CYB[ MSSQL Server. B 6a3e gaHHbIX XpaHuTcst Bcsi Heobxoammas uHdopmauus. Ons
paboTbl ¢ 6a30i gaHHbIX BbibpaHa nnatcdopma ADO.NET Entity Framework. ns rpacuueckoro ogopmneHuns cavta
ucnonb3yetcst Gubnuoteka zurb foundation. MMaBHbIM NAOCOM 3TON BMONMOTEKN ABNAETCA ajanTUBHasi BEpCTKa,
YTO NO3BONISIET OLHOBPEMEHHO MCMONb3oBaTh canT kak ans lNK, Tak u ana mobunbHbIX YCTPOUCTB, 6€3 UCKaKeHUs
BEPCTKMN.

[na paboTbl ¢ AMHAMUYECKUMU
OaHHbIMK Ha CTOpPOHE KnveHTa
ucnonb3yetcss 6ubnuoteka. Takke Ha
calnTe  MpUCYTCTBYET  MOSHOLIEHHbI
MOMTHOTEKCTOBLIA MOUCK. OTO BO3MOXHO
no cpeactsom 6ubnuortekn Apache
Lucene. lNpu pegakTpoBaHuM uNn xe
co3gaHun npov3BegeHns nonb3oBartenb
MMeeT BO3MOXHOCTb pefaKkTMpoBaTb
TEeKCT no cpeactBam  OmMbnMoTekn
markdowndeep.

. KnueHtckas YyacTb canTa
Entity Framework COCTOWT U3 2-X MOACUCTEM: NoacucTema
DbContext nonb3oBatens, nogcucrema

agMuHucTparopa. Monb3oBaTento

OOCTYNHbI QYHKUMMK: MOUCKA, NMPOCMOTP

Maps Model ~NPOV3BEAEHNIA, cosaaHve HOBbIX

Npou3BeAeHNA, pedaKkTUpPOBaHUE yxe

CYLLECTBYIOLLNX Npou3BeaeHNN,

penaKkTMpoBaHUe INUYHOW WHGOpPMaLUK.

®PyHKUMOHanNbHast YacTb NOACUCTEMBbI

ApmuHucTpaTtopa nossonset

pegaktuposaTtb UM Xe  yaansTb

Npou3BEeAEHUS, a TaKkKe MepcoHarnbHble
CTpaHuLbl ApYrux norb3oBaTenen.

Calls

Repository

Database

Puc. 1 — Repository nattepH B MVC

Takum obpasom, B xoge paboTbl 6bin co3gaH caWT u 6asa  AaHHbIX noa ynpasnedvem CYBO MSSQL
Server , paspaboTaHHbIi B cpege nporpammupoBaHus Microsoft Visual Studio 2013 Ha ssbike C#. Cant
YHKUMOHMPYET, HO TakkKe €eCTb BO3MOXHOCTU Ansi ynydweHust pabotbl. Hanpumep: pobaBneHne cuctembl
KOMMEHTapU1EB, a Tak e yyeTa penTuHra, Ans Kaxaoro npov3seneHust.

Cnuncok Mcnonb3oBaHHbLIX CTOYHWKOB:
1. Netuonba. MNporpammupoBanue Ona Microsoft Windows Ha C#. B 2-x Tomax. Tom 1: MNep. ¢ aHrn. — Mocksa: Pycckas
penakums, 2002. — 624 c.
2. [. Cenna. Microsoft ADO.NET: lNep. c aHrn. - Mocksa: Pycckasi pegakumsi, 2003- - 640 cTp.: un.
3. AcraxoBa W.®., Tonctobpos A.lN., MenbHukoB B.M. SQL B npumepax a 3agadvax. YuyebHoe nocobue MwuHck: HoBoe
3HaHue, 2002. — 176 c.
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MHOOPMALMNOHHAA CUCTEMA OKA3AHUA MOMOLLIA MNMPU
NMPUHATUN PELLUEHUA

Gernopycckuti 2ocy0apcmeeHHbili yHugepcumem uHhopMamuku U paduosrieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Botimosuy K. /1.
Awun K. [. — doyeHm, K- m mexH. HayK

Llenbto  paboTbl siBnsietca pa3pabotka MHPOPMALMOHHOW CUCTEMbl OKa3aHUS MOMOLLM MPU NPUHATUU
pelleHnsi, NPUMEHNMON Ans Mnbow cutyauun NpuHATUS peweHns. MHdopmaumoHHas cuctema copgepxut Gasy
OaHHbIX, BKITIOYAIOLLYIO XpaHeHre Bcen Heobxoaumon nHopmauun, 1 npunoxeHme, obecneyvBearoLlee ynpasneHune
M JOCTYN KO BCEM AaHHbIM B MHAOPMaLUMOHHON cucteme. Lienbto pasapaboTkm MHOOPMaLMOHHON CUCTEMbI SBNSETCH
co3gaHue yao6Hom ANng nonb3oBaTenst CUCTEMbI AN OKa3aHWs MOMOLLM MPY NPUHATUN PELLEHUS.

Cuvctema nocTpoeHa No MoAenu KNneHT-cepBep — BbIYMCIUTENBHON UMM CETEBON apXUTEKType, B KOTOPOW
3aaHusi Unu ceTeBasl Harpyska pacnpefeneHbl Mexay MNoCTaBLMKaMu YCnyr, Ha3blBaeMbiMUM CepBepamMu, U
3aKas4dvkamu ycnyr, HasblBaeMblMU KNMEHTaMM.

B ponu knueHTa BbicTynaeT 6pay3ep Ha CTOpoOHEe Nonb3oBaTensi, NOChINarLLMiA 3anpockl B 3aBUCUMOCTH OT
HyX[ nonb3oBaTtens. 3Ta YyacTb CUCTEMbl OTBETCTBEHHA 3a B3aMMOAENCTBME C nornb3oBaTtenemM. 3a otobpaxeHune
OUHAMMNYECKMX AaHHbIX, MOTyYaeMbix C cepBepa OTBETCTBEHEH hpenmBopk AngularJS.

AngularJS — JavaScript-(ppeliMBOPK C OTKPbITbIM UCXOAHbIM KoAoM. [lpegHasHayeH Ons pas3paboTku
OOHOCTPaHUYHbIX NpunoxeHwn. Ero uenb —
pacwmpeHve Opay3epHblX MPUMOXKEHUA Ha
ocHoBe MVC wabnoHa, a Takke ynpolieHue
TEeCTMPOBaHMS U paspaboTku.

Knuent OCHOBHOI1 4aCTbl0 CUCTEMbl SIBMSETCH
cepBep. Ha HEM npoucxoaut coxpaHeHne wu
Frer obpaboTka uMHOpMauuKn, NPUXOOAUX  C
KNMWMeHTa, B OaHHOM criyyae 6Gpaysepa. Cepsep

NPeACTaBneH KOMMbIOTEPOM, C PasBEPHYTbIMU

8 Ha HEM onepaumnoHHon cuctemon Windows 8.1,
Beb-cepeepom IS ¥ nporpaMMHbIM  KOAOM,

HanucaHHbIM Ha 43blke C# K TexHonorum

Cepeep ASP.NET MVC.

C# — 0OBEKTHO-OPUEHTUPOBAHHbI

REST API A3bIK  NPOrpamMMMpPOBaHUS. A3blk  umeeT

MOﬂ?ﬂb BO3BPATA CTATHHECKOND

(KOHENHbE TONIH [I0CTYA K P CTaTU4eCKyHo TUNM3auuio, nogaepxveaeTt
BHYTREHHUM MOAYNAM CHCTENM:) nonnmopduam, neperpysky onepaTopoB (B TOM
yucne  onepaTtopoB  SIBHOTO U HESIBHOIO
npuBegeHus  Tuna), pgeneratbl, aTtpubyTbl,
cobbITus;, cBoWcTBa, OOOOLIEHHbIE TUMbl U
MeToAbl, UTepaTopbl, aHOHWMHblE CYHKLUUM C
} ) T noaaepXXKom 3aMblKaHWN, WCKITIOYEHMS,
Mogyne pabore ¢ Gazoi <\:> Mopyiik BsHCHEHAR C::‘ [MHAMIECKOT kommeHTapun B popmate XML.

(L COnepKAMOTO Mnatcopma ASP.NET MVC
npeacraensieT cobon ppeMBOPK ANst cO3aaHus
caitoB ”  BeO-MPUNOXEHMW C  MOMOLLLIO
peanusauun nattepHa MVC.

Puc. 1 — CTpykTypa nHgopmaLMOHHOW CUCTEMBI

CepBepHas yacTb COCTOMT M3 2-X MOAynen: MoAynb BO3Bpata CTaTUYECKOro COA4EPXWMOro, Moayrb,
COAepXalluMiA KOHEYHble TOYKM [JOCTyna K BHYTPEHHUM Moaynsam cuctembl. Mogynb Bo3BpaTa CTATUYECKOro
COAEPXXUMOro Bo3BpalLaeT davinbl, TpebytoLmecs Ans KOPPEKTHOroO 0TobpaxeHus B Opay3epe Ha CTOPOHE KITMEHTA.
BToponi mogynb cogepxut B cebe KOHEYHble TOYKM [OCTyna KO BHYTPEHHUM MOAZYnsM, npedHas3HavyeHHbIM Ans
3anpocoB CO CTOPOHbI KITMEHTA.

Takum obpasom, B xoae paboTbl co3gaHbl CUCTEMA WM KITMEHT K 3TOW cucTeme, paspaboTaHHble B cpefe
nporpammupoBanust Microsoft Visual Studio Ha a3bike C# ¢ ncnonb3oBaHmem TexHonorun AngularJS n ASP.NET
MVC.

Cnuncok MCcnonb30BaHHbIX UCTOYHUKOB:
1. Agam ®pumen ASP.NET MVC 4 ¢ npumepamu Ha C# 5.0 ans npodeccuoHanos, 4-e nsgaHue. — M.: «Bunbamcy, 2013.
— 688 c.
2.  [xo3ed Anbaxapu, ben Anbaxapu C# 5.0. CnpaBoyHuk. MNonHoe onncanve a3bika. — M.: «Bunbamcy, 2013. — 1008 c.
3.  Netuonbg. MporpammupoBanue Ons Microsoft Windows Ha C#. B 2-x Tomax. Tom 1: lNep. ¢ aHrn. — Mocksa: Pycckas
penakums, 2002. — 624 c.
4.  Angular]S. — 1st. — O'Reilly Media. — P. 150.
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ABTOMATU3AUUNA OOKYMEHTOOBOPOTA HA MNMPEONPUATUN

Benopycckuli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

loteens E.E.
lunuresudy J1.I1. — npogheccop, doKMop mexH. Hayk, oueHm

Llenbio paboTbl siBnsieTcss co3fgaHue mopenu 3MEKTUBHOIO 3MEKTPOHHOrO AOKyMEHToobGopoTa U ero
BHEAPEHNE Ha MPeAnpuUATAM C UCMONb30BaHNEM COBPEMEHHbLIX KOMMbIOTEPHLIX CPEeACTB, a Takke aBToMaTM3auus
OBWKEHUS] JOKYMEHTOB B COOTBETCTBUM C paumMoHaribHOM opraHusauuen Tpyga. [aHHas cuctema copepxkuT 6asy
OaHHbIX, BKITOYAOLLYIO XpaHeHne Bcell Heobxoanmown nHdopmaunm, 1 NpunoxeHne, obecnevmsaroLlee ynpasneHne
M OOCTyn KO BCEM BuAaM [OKYMEHTOB Ha npepnpustun. Llenbio pa3paboTkm ABNsSieTCa CTPYKTYpUpPOBaHWE BCeW
paboyen nHpopmaLmm 1 ynpolueHne paboTbl C HER.

ABTOMaTU3MPOBaHHbIE CUCTEMBI
OenonpousBoAcTBa Aensitca Ha ABa knacca. K nepsomy
OTHOCATCA CUCTEMbI ynpasneHus 3NEKTPOHHbLIMU
apxuBamn. X OCHOBHblE (DYHKLMKU: perncrpaumsi HOBbIX
KowmyHVKaLYOH HaA PyKogoacTeo [IOKYMEHTOB, XpaHeHue, MOWUCK U UX U3BMEeYeHMe C Lerbio
MoACHCTENa nepegayun B NpUIIOXKEHWs!, ymetolme ¢ HUMK pa6oTatb. Ko
BTOPOMY OTHOCSITCSI CUCTEMbl YMpaBIieHUs1 3NEeKTPOHHbLIM
OokymeHToobopoTtom . (CyQOd, DMS  (Document
Management System)). Ha Hux BO3MOXeHbl (YHKUMMK
IT-cepaen ynpaBneHns AOKyMEHTaMM Ha NyTU NPOXOXAEHUSI OT OHOro
nonb3oBaTenst - [OMDKHOCTHOrO nuvua K gpyromy cC
BO3MOXHOCTbIO  KOHTpONSi 3a WX MepemMelleHnemMm C
EyxranTepua dukcaumen BCeX W3MEHEHWA U COMPOBOXOAIOLLMX
pesonoumii. B rotoBbix cucTemMax OAHOro Krnacca Moryt
BCTpeYaTbCs PYHKUMM APYroro Kracca.

OcHoBHasi KOHLlenuusa aBTOMaTuM3aumm
OokymeHToob6opoTa 6asmpyeTca Ha npyvHUMNax ynpaBneHus
a6 esonackocrn 6u3Hec-npoueccamn (notokamu padot, WorkFlow), B xoae
MHOOpMALMOKHEA BbINOSIHEHMST KOTOPbLIX CO30alTCsA U ABWXKYTCS OOKYMEHTbI.
CHCTEME NPEANPHATHA WMHbIMM  crnoBamu, 3TO OpraHuMsaumss W ynpaBsrieHue
npoueccamu co3gaHus  [JOKYMEHTOB Ha ocHoBe
Opucre nocrnegnoBaTenbHOM 06paboTkM pasnuyHbIMK
nonb3oBarenamm apyrmux paHee cyllecTBOBaBLUNX
AokymeHToB. HO And dyHKUMOHMPOBaHWS CUCTEM Knacca
WorkFlow, [enonpou3BoACTBEHHbIE MPOLECCHI OpraHmM3auun OOSKHbl  ObiTb  CTPOro  CTPYKTYPUPOBaHbl U
dopmannsMpoBaHbl, 4YTO BCTpeYaeTcsa pJdarneko He Bcerda. [1osToMy cucTteMa [JofbkHa UMMEeTb  OYHKLMIO,
Mo3BONSIOLLYI0 OpraHu3oBaTb W CNaHUpoOBaTb BLIMNOMHEHWE paboT C [OKYMeHTamMu, Kak Mo 3apaHee
npegonpeaeneHHbIM  MapLIPYTHBIM - TEXHOMOTMYECKUM CXeMaMm, Tak W C NpefoCTaBlEHVMEM  UCTIONHUTENAM
onpeaeneHHon cBoboabl B NPUHSITUM PELLEHUS] HA CBOEM YPOBHE.

HaHHasa cuctema paspaboTaHa Tak, Y4TO OOCTYM K CepBepy MMel Bce noapasfeneHus npeanpusitus, y
KOTOpPbIX BEAETCS AOKYMEHTO060pOT. Kaxablii MOXeT NpocMaTpmBaTh U BHOCUTL CBOM U3MEHEHUS.

Takum obpasom, B xoge paboTbl co3gaHa Moaenb OM3HEeC-NpoLIeCCOB OpraHmMsauumn, ctpoutcs Ha 6ase
NMOCTPOEHHbIX BU3Hec-NpoueccoB No pesynbTatam obcrefoBaHUs OEeATENbHOCTM OpraHusauuu, NpoBOAMMOrO Ha

YPOBHe noapasfeneHui.

Mpon3soacTeo

CEPBEP (WorkFlow)

Otaen Kappos

Cnncok Mcnonb3oBaHHbIX MCTOYHMKOB!
1. Benas, T. P. ABTOMaTM3MpoBaHHasi cUCTEMa JOKYMEHTaLMOHHOro obecrneyeHuns ynpaBneHns: opraHmsaums cosganus AC
OOVY / T. P. benas // enonponssoacteo. — 2007. - Ne3. — C.40-47AcTaxoBa
2. Kyaopsies, B.A. Opranunsaumsi pabotsl ¢ fokymeHTamu / B.A. KyapsieB. — M.: MHda-M, 2001. — 356 ¢
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MHeMoOTexHMKa Kak cnocob cTumynsaummn sanomMmmHaHuA

Benopycckuti 2ocy0apcmeeHHbIl yHUsepcumem uHgopMamuku U paduoaneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

Tusrok . I'.

Kapnosuy E.B. — M-p mexHUKU U mexHosio2uu, cm. ripenodasamerb

MHeMoHMKa, NN MHeMoTexXHMKa - 3To Habop cnocoboB 1 NpMéMoB AN 3anoMuHaHus nHgopmaummn. OHa beina
N3BECTHa yXXe CO BPEMEH aHTUYHOCTU M KaK Toraa, Tak U ceildac ucnonb3yeT ANs 3anoMUHaHUsSi MblCIIEHHOe
yrnopsifounBaHue (pacnosioXkeHne) 3anoMmMHaemor MHopMaLmm 1 CBadbiBaHe e€ Mexay coboi ¢ NOMOLLbo
accoumauun, obecnevmBasi HagéxHoe 3anoMuHaHne uHpopmauun. [insg pacnonoxeHus 1 cBA3biBaHUSA
NCMNONb3YHTCH BO3MOXHOCTM MbILwreHuns (ocobeHHoro obpasHoro), BoobpaxeHus, BHUMaHWUs. OQHUM 13 JOCTOUHCTB
MHEMOTEXHUKN ABMAETCA TO, YTO HAYMHATL €€ NCNOoMb30BaTb MOXHO MPAKTUYECKN Cpa3dy nocrne 3HaKoOMCTBa C HEeW.
Mcnonb3ys MHEMOHUKY, MOXHO 3anoMuHaTh 6onblune 06bEMbl MHpopMauun: Habopbl Yncen, CnoBe, TEKCTOB [1].

Llenbe npoBeaeHHOro nccnefoBaHus — Aokasatb 3MEKTMBHOCTb METOANKMN 3aMOMUHaHNSA CMOB C MOMOLLIbIO
mMeToda accouuaumin.

OO6bekT uccnegoBaHus — MeTogMka, CTUMYNMpYoLLas 3anoM1MHaHue CrnoB NocpeacTBOM accoumaumi.

Mcnbityemble: 10 yenosek B Bospacte ot 17 go 20 ner.

Mpoueaypa nccnegosaHus: VcnbiTyembiM NpeabaBnancsa CTUMYNbHbI maTepuan B Buge cnucka u3 10 cnos
(MMeH cylecTBUTENbHbIX), HE CBA3aHHbLIX MO CMbICry. TpeboBanocb WX 3anOMHUTL B TeyeHne 1 MUHYTbl U”
BOCMPOM3BECTU XenaTenbHO B TOW MOCNEeA0BaTENbHOCTM, B KOTOPOW OHWM Obinv M3HavanbHO AaHbl. Hukakux
WHCTPYKLUMIA O crnocobe 3anoMUHaHNA UCTbITYEMbIM HE 4aBanoch.

Btopoi atan akcnepumeHTa — dopmupytowmin. VcnbiTyemble Gbinmn 03HaKOMEHbI C MHEMOTEXHUKOW, 8 UMEHHO
C MeTOAMKOW 3anoMMHaHWsA NOCPeACcTBOM accoumnaumii. MNMocne yero 6bin NpeabsBAeH CTUMYNbHbIN MaTepuan, Takke
coctosAwmn n3 10 He cBA3aHHbIX NO CMbICMY CMOB, a TaKkke AaHa WMHCTPYKUMsi MO MCMONb3OBaHWIO B npouecce
3anoMUHaHNSA MHEMOTEXHUKMN.

CpaBHUTENbHLIA aHanu3 nonyyYeHHbIX AaHHbIX MO3BONWM BbIABUTL AWHAMMKY, BbIPa3vBLUYIOCH B yBENUYeHUn
3anoOMUHaeMbIX CMOB NPV UCMOMb30BaHUM  MHEMOTEXHUKM  UCMbITyeMbiMU.  PesynbTaTbl  9KCnepuMeHTa
npencTaBneHbl Ha pucyHke 1.

M C ucnonb3oBaHWem

Pesynbtatel(%) METOLUKMK

M Be3 ucnonb3oBaHuA
MEeTOANKK

75% 80% 85% 90% 95%

Puc.1 — lNpupalleHne konmyecTsa 3anOMHEHHbIX CIIOB B pesynbTtaTte MCMNOMb30BaHHOM METOANKN.

PesynbTaThl NpoBEAEHHOrO MCCeoBaHUs NO3BONAT OLEHUTb IPMEKTUBHOCTE MHEMOTEXHUKN. Tak, 3aMeTHO
NPOLEHTHOE npupaLLeHne pesynbTaToB, NONYYEeHHbIX YXe C npuMeHeHunem metoaunkm (y 50% ucnbeityembix). Y 40%
OMPOLLEHHbIX pe3ynbTaT OCTancA MNPEXHWM, YTO MOXHO OOBACHWUTb WHTYMTMBHBIM WCMONb30OBaHMEM  LOAHHOW
METOAMKM, OTPasMBLUMMCS Ha BbICOKUX pesdyrnbTaTax Ha nepBom atane. Tonbko y 10% 6bino 3ameyvyeHo CHuxXeHune
pe3ynbTatoB B C PaBHEHWU C MOMYYEHHbIMW B MEPBbIN pa3, MPUYMHON ISTOr0 MO0 CTaTb HenpaBuibHOE
NPUMEHeHWe Ha npakTuke AaHHOro MeTofa, MNioxoe ObbsACHEeHMe ero cytm Habnopgaemomy, HeynobcTsBo B
NPUMEHEHMMN.

PesynbTathl uMccrnegoBaHus [oKasblBaloT, 4YTO MeTOA accouuauuMin  MOXeT WCNoMb30BaThbCA ans
CTUMYNNPOBaHWNS 3aNOMUHAHUA N Pa3BUTUS NamMATK.

CMMCOK MCMOSb30BaHHbBIX MCTOYHUKOB:
1. Pa3BuTue NamsTV U BHUMAHUS B CeTU [ONEKTPOHHBbIN pecypc]. — QNeKTPOHHbIe AaHHble. — Pexum gocTtyna:

http://www.mnemonica.ru/
2. bornbluas ncyxornornyeckas aHumknoneans [OneKTpoHHbIN pecypc]. — AnekTpoHHble AaHHble. — Pexum goctyna:

http://psychology.academic.ru/

51


http://www.mnemonica.ru/
http://psychology.academic.ru/

MyanMMeAVIVIHOG conpoBoXxgeHue npouecca
noaroToBKn MH>xxeHeposB

Benopycckuti 2ocy0apcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Fony6 A.P.
Kapriosuy E.B. — cm. npen., M-p MexXHUKU U mexHonoauu

Llenb paboTbl: MPOBECTV aHanu3 CyecTBYOLWMX NPUEMOB MYNbTUMEOUAHOIO COMPOBOXAEHUS npouecca
NOLrOTOBKUN MHXEHEPOB.

CpegctBa MynbTMMeAMa NpPeacTaBnsiloT coOOOWM  KOMMMEKC annapatHbiX W MpOrpaMMmHbIX  CPefcTB,
MO3BOMSAOLLMX YeNoBeKy 0bLLaTbCA C KOMMbIOTEPOM, UCTONb3Ys CaMble pasHble cpedbl: rpaduKy, TMNepTeKCThI, 3BYK,
aHumaumio, Buaeo. MynbTumeamna cuctembl MOTYT NpeAcTaBnATb oGyvyaemMomy crieayrowme BuUAbl MHOPMaLMK:
TekcT (doc,html); nsobpaxenus (bmp, gif, jpeg,...); aHnMnpoBaHHble kapTuHku (gif, flc, fli); ayanokommeHnTapum (wav,
au, MIDI, real audio); undpoBoe Bugeo(avi, mpeg) n apyrne. Mogens B3aMMogeNCTBUS MyNbTUMEOUAHbIX CPEACTB
0byyeHns n oby4yaemoro npusegeH Ha puc. 1.

mm/ KCO 7. Peayrarar NOJNBb30BATE/b
¥ by 6. PeaynbTar:
1. CeoWcTea (uBert, pasmep, || B3k bt J\\. 3HaHKA
CKOPOCTE ...) M/M BAHHbIX AHF-----==== e - Mpouece yceoeHns YCBOEHLI
(syx, Baneo, anumauns ...) || 3-Bosmencteme 4| vHcpOpMaLMY
Ha OpraHbl YYBCTE H T
2. Ctpyktypam/im KCO 4|~ Y
KONMWUYECTBO M/M JaHHBIX, 5. lnavBMayanbHLIe 0COBEHHOCTH
NOCNEN0BATENEHOCTE WX @b - - o oo o e o e e e m __].| oBy4aemoro: naMmATL, BHUMaHUWe,
BOCNPOM3BEAEHUA, NOBTOPA BOCNPUATHE MHPOpMaLMK

Puc.1 — Mogenb B3aumoaencTBus MynbTUMEAUiHbIX CpeacTs 06y4eHns n obyyaemoro

OdheKkTMBHBIM CpPeACTBOM [ANs W3MOXEHUS TEOPEeTUYECKMX MOMOXEHUN nporpaMmmHoro obecnevyeHus
006paboTkn [aHHbIX, @ TaK Xe ANs 3aKpPenneHusl Ha MNpaKTUKe HaBblKOB MWCMOMb30BaHWsi COOTBETCTBYHOLLUX
TEXHOMOrM SIBNSIETCA aHMMaLuoHHas rpadmka - rpadnyeckoe pasBepTbiBaHUE M3yYaeMbIX NMPOLIECCOB, 3aaHHbIX,
HanpvmMep, aHanuTu4eckn. BoaMoXXHOCTH NpuknagHbIX NporpamMmm, No3BONSALMX rpadunyeckn n3obpaxaTb CNOXHbIE
OBYX- U TpexMepHble 3aBUCUMOCTM, MOBbLICUTb YPOBEHb HarnsgHOCTM B Mpouecce O0y4eHUs TEeXHUYEeCKUM
ancumnnuHam. ®dukcaums COOTBETCTBYIOLUMX CRavfoB, AOMOMHEHHbIX MOACHWUTENbHBIMW TEKCTaMu U rpaddunkown,
Nno3BONUT co3gaTtb parMeHTbl y4ebHbIX MaTepuarnos B BUAE aHUMAUMOHHbLIX (dparMeHToB y4yebHO-MeToan4ecKkoro
komnnekca. Y4ebHO-MeToAMYEeCcKoro KoMnaekca noAroToBKU UHXEHEPOB.

Onsa pa3paboTky MynbTMMEAMMHOro ConpoBOXAeHUsS flabopaTopHbIX paboT No TeMam No Kypcy

«OCHOBbI 06paboTku OaHHbIX» Mcnosnb3oBaHa nporpamma Macromedia Flash.
OTOT nNporpaMMHbIA NPOAYKT MO3BOMNNI MCNOMb30BaTh OOMbLLUOW CNEKTP UHCTPYMEHTOB M CBOWCTB, HEOOXOAMMbIX
0N co3gaHus MyNbTUMEAMWHOIO COMPOBOXAEHWS MO Temam: «TexHomnorMs ucnonb3oBaHus naketa Exel»,
«MopgenvpoBaHve 3agad B cucteme Statistica» . Hanbonee BaxHbIMM M3 3TUX CBOWCTB SIBMSIKOTCS: CO34aHue u
MOHTaX y4ebHbIX punbMOB, NpPOrpaMMMpoBaHME MaTEMaTUYECKUX MOAENEN M TECTOB, a TakkKe Hanuyune cpenpl
pa3paboTkm U B3aumopencTeusi ¢ 6asamy [OaHHbIX, KOTOpble MO3BOMSOT OTCMEXuWBaTb BeCb Y4ebHbIN
npouecc. Bbibop nnatdpopmbl Adobe Flash o6ycnoeneH ee 0CHOBHbIMU NpenmyLLeCTBaMm:
1) pacnpocTpaHeHHOCTb AaHHOro nnaruHa; 2) nogaepXka HeCKONbKMX BMOOB aHMMauun; 3) BOSMOXHOCTb CO3[aHus
WHTEPaKTMBHbIX 3NEMEHTOB WHTepdenca; 4) nogdepxka B3avMOLEWCTBUS C UMMOPTUPYEMbIMU rpadruyeckumm
dopmaTtamu (B TOM 4mcrie pacTpoBbiMU); 5) BO3MOXHOCTb BKITHOYEHUSA CMHXPOHHOIO 3BYKOBOIO COMPOBOXAEHWS; 6)
obecneyeHne akcnopta Flash-unemos B cdopmar HTML, a Takke B ntoboi n3 rpaduyecknx dopmaTtos,
ucnonb3yembix B WHTepHeTe; 7) BO3MOXHOCTb npocMoTpa Flash-cunbmMoB Kak B aBTOHOMHOM pexume, Tak U
nocpencteoM Web-6paysepa; 8) Hanmune MHCTPYMEHTOB BMU3yarbHON pa3paboTku.

Takum 06pa3om, B KayecTBe MYyNbTUMELUAHOIO COMPOBOXAEHWUS Mpouecca MOArOTOBKU WHXEHEPOB
NCNonb3yrTCs ponukn. PagpaboTaHHble ponukn cnocobCTBYIOT OCBOEHUIO U MPUOBPETEHNIO YYaLUMMUCH HaBbIKOB
paboTbl C KOHKPETHLIMW WMHCTPYMEHTaNbHLIMW KOMMNBIOTEPHBIMW NporpaMMamn (Hanpumep, MHCTPYMEHTamnbHbIMU
cpedamu), a Takke C cucteMamu yrnpasneHusa o6beKkTamm 1 npoleccamm (Hanpumep,

ONs nepeHanagkn aBToMaTUYeCcKUx annapaTtoB U ap.).

Ilutepatypa:

1. MupsabekoBa O.B., Muxannosa M. A. MynbTumeaumnHoe AnaakTMiyeckoe CpeacTBo obyveHne TeopeTUHeckon MexaHuke:
TeopeTuyeckne OCHOBbI 1 BO3MOXHbIE MyTu peanu3auun / BecTHUk AcTpaxaHCKOro rocyAapCTBEHHOIO TEXHNYECKOro
yHuBepcuteTa. Cepus: YnpaBneHue, BbluMCnMTENbHAsS TEXHUKA U MHpopMaTuka - 2012.- Ne 2. - C. 187-191

2. KnntoHoBa AXK., Kytebaes T.K., AxmeTtoBa I'.M. Macromedia flashprofessional kak cpegctBo co3gaHus obyyatoLmx nporpaMmm n
3NEKTPOHHbIX y4ebHMKOB // Ycnexm coBpeMeHHOro ectectBo3Hanms. — 2014, — Ne 12 (3). — C. 296-299
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PA3PABOTKA BEB-NMPUNOXEHUA ABTOMATU3UPOBAHHON
CUCTEMbI PACMUCAHS 3AHATUN

Gernopycckuti 2ocydapcmeeHHbIli yHugepcumem uHhopMamuku U paduosieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Lpemay Y. Y.
Fopdelvyk T. B. — accucmeHm, Mmaaucmp mexH. HayK

Llenbio paboTbl ABnsieTcs NpoekTUpoBaHWe M pas3paboTka aBTOMaTU3MPOBAHHOW CUCTEMbI pacnucaHust
3aHATMIN BbICWwero YyyebHoro 3aBefeHusi. PadpaboTaHHas cuctema peanv3oBaHa C LEenbio  aBToMaTusauuu
OpPraHM3auMoOHHbIX MpoLeccoB K obecneyeHnss BO3MOXHOCTM — OAHOBPEMEHHOrO0  OTAANEHHOro  Jocrtyna
nonb3oBaTenen kK HMOPMaLMOHHLIM pecypcam B npoLecce hopMnpoBaHNS CIyKeOHOW LOKYMEHTaUun.

B kauyecTBe cucTembl ynpasreHns 6asamMy JaHHbIX B aBTOMAaTM3NPOBAHHOW CUCTEME pacnucaHus 3aHATUN
ucnonbdyetcs CYB MySQL. Kpome Toro, npoekTt, pa3paboTaHHbii npu nomowm cperimBopka CMS Drupal 7,
Nno3BonsieT co3gaBaTb U pasBopaynBaTb Ha BeG-cepBepe YCTaHOBOYHBIN Npourib Y UCNonb3oBaTh 6asbl AaHHbIX
PostgreSQL n SQLite. MySQL sBnsieTcs Hanbonee npucnocobneHHon Ans npuMmeHeHus B cpefe Beb cuctemon
ynpaBneHusi 6a3amMm JaHHbIX.

baia JaHHBIX

Hadopuanez o Y?C?Bt;p;«:aum RQH Hehopmanaz o Crparoanan
darvamIcTas ® rpynmax mmmma HPCHOAABATEILTS, HRdopMaHEs

F F Y F

ki 1 L 1

Iloabz0BaTenbeKHil HHTepdeiic

[IpocMoTp CETEH PacHHCAHHA
IAHATHH

JamoIHEHH: C(OPREOTHOHE

BEAHHE ICITHCAHHA
APMEEHCTPHDO pa arbop

Puc. 1 — CTpykTypa nporpaMMHOro NpogyKTa

CpenctBamn paspabotkm sasnsaitca PHP, HTML5 u jQuery. WHcTpymeHTapnem gnsi paspaboTku wu
agMUHUCTPUpOBaHUsA Beb-NpoekToM ABMseTcs cuctema ynpasneHus cavtom CMS/CMF Drupal 7. Takke B xoge
NpPOeKTNPOBaHNsA BeG-NpoekTa Obinv UCMNonb3oBaHbl COBPeEMeEHHbIE BeO-TexHonorum HTML5, CSS3 u jQuery.

UHTepdenc aBTOMaTU3NPOBaHHOW CUCTEMBI npeactaesnser  cobon Beb-npunoxetwe,
paspaboTaHHoe Ha A3blke nporpammupoBaHus PHP ¢ ucnonb3oBaHnem nonynspHoro CMF dpenmsopka Drupal 7.
MHTepdenc npepocTaBnseT nonb3oBaTeENtd aBTOMATU3MPOBAHHOW CUCTEMbI BO3MOXHOCTb B yAoOHOM dopme
obpabatbiBaTh Heobxoaumyto uHdopmaumo. Apxutektypa CMS/CMF Drupal noctpoeHa no npuHUuny OOBbEKTHO-
OPVEHTMPOBAHHOIO NporpammupoBaHns. CTpyKTypHOWM eanHuuen matepuanos aensietca Node (Hoga), Ha eé ocHoBe
CTPOATCS OcTanbHble TUMbl Matepuanos. YTobbl knaccuduumpoBaTbh U CTPyKTypupoBaTbk Hoabl B Drupal, BBegeHo
noHaTue «TakcoHoMus». [lyTeM co3faHus cnoBapel M TEPMUHOB MOXHO NMOCTpoUTb NoBy CTpykTypy Byayuiero
BeG-npoekTa.

B pamkax aBTOMaTM3NPOBaHHOW CUCTEMbl MCNOMb3yeTcd 3 Tuna CcrnoBapen: BuL — 3aHATUN,
npenopasaTternsb, hakynbTeT. B cocTaB cnosaps «Bug 3aHATUIA» BXOAAT TEPMUHbBL: TlabopaTtopHoe 3aHATue, NEKUUS;
noneesasd npakTuKa; MNpaKkTU4ecKoe 3aHaTue; NpPOU3BOACTBEHHAs MpakTuka; cemuHap. B coctaB crosaps
«MNpenogaBaTtenb» BXOAAT TEPMUHbLI C Npodheccopcko-npenogaBaTenbCKkoOM COCTaBoM. Kaxabli TEPMUH COOEPXUT
cnepytouwme nons: ®.M.0. npenogasartens; pesiome; OOMKHOCTb; e-mail; TenedoH; dakynbTeT; kadenpa. Cnosapb
«®DaKkynbTeT» BKMOYaAET BECb NEpPEeYEHb CreLmanbHOCTEN U NOAYNHALWNMCS UM y4ebHbIM rpynnam. [na cosgaHus
W yrnpaBneHus CNUckammn coaepxaHns (JOKyMeHTamu, nonb3oBaTtensMu, Tabnuuamu ¢ A4OoNONHUTENbHBIMU NONAMM)
ucnonb3yetcss Moaynb Views — WHCTPYMEHT ANs CO3[aHWsi 3anpocoB, KOTOPbLIA MO3BOMSIET CO34aBaTb 3anpochl,
BbIMOMHATH UX U BbIBOAWUTL MONYyYEHHbIA pe3ynbTaT pasHoobpasHeiMu cnocobamu.

Cnuncok MCcnonb30BaHHbIX UCTOYHUKOB:
1. CrtueeH XonbuHep. Ajax Bubnusa nporpammuct — Mocksa: duanektuka, 2009. — 553 c.
2. [xencoH Jlenrctopd. PHP 1 jQuery ans npodeccmoranos — Mocksa: Bunbsimc, 2010. — 352 c.
3. bBapbiwHukoB, A.B. Softkey.ru n uHdopmatmsaumus yyebHoro npouecca // Softkey.ru [OnekTpoHHbIN pecypc]. Pexum
poctyna: http://www.softkey.info/reviews/review.php? ID=378.
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CUCTEMA OBECNEYEHUA NPOBEPKU 3HAHMWU MO OXPAHE TPYQA

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

[smko Y. B.
Kapriosuy E. B. — cm. npenoGasamernb, Ma2ucmp MexH. Hayk

Llenbto paboTbl siBnsieTcss paspaboTka WMHGOPMAUMOHHOM cuUCTeMbl, koTopas obecrneuvvBaeT NpPOBEpPKY
3HaHW B 0oOnacTtM oxpaHbl Tpygaa Ha npeanpuatuv. [aHHas uHGOpMauMOHHasa cucTema AdaeT BO3MOXHOCTb
OCYLLECTBUTb YAAmNEeHHbI MNPOLEeCcC MNPOBEpPKM 3HaHWW pabouMx MEeToAOM  3aKpbITOro TeCcTUpOBaHWSA, a
agMUHWCTPATOP OCYLLECTBMAET peAakTMpoBaHue Tem, GuneTos, BONPOCOB 1 Ha3HavaeT buneTsl Nonb30BaTeNsiM.
MHdopmaumoHHas cuctema cogeput 6asy AaHHbIX, BKMHOYaKLLYH0 XpaHeHne Bcew Heobxoammon nHdopmaumm, un
Be6-npunoxeHune, obecnevnBaroLLee ynpaBneHne 1 JOCTYN KO BCEM AaHHbIM B MH(POPMaLMOHHOM cucteme.

Ons  xpaHeHus  uHcopmauun cuctema
Beb-uHmepgpeiic ucnonb3yet 6a3y paHHbIX nog ynpaeneHvem CYB[
MSSQL Server. B 6a3e gaHHbIX XpaHATCs HeobxoanMble
[aHHble, obecneymBatoe paboTocnocobHOCTb
JQuery Angularls HTML cuctembl. [Ana B3aMModencTBMS NpuUnoxeHus ¢ 6Gason
[aHHbIX HA 0O BLEKTHO-OPNEHTMPOBAHHOM YPOBHE BblbpaHa
TEeXHOmorus Hibernate. TexHonorus Hibernate
obecneunBaeT cBsA3M Java-knaccoB c Tabnuuamu 6asbl
4+ [aHHbIX (M TMNOB AaHHbIX Java B Tunbl AaHHbIX SQL), a
Takke NpefoCTaBnsieT cpeacTBa ANs aBTOMaTUYECKOro
NMOCTPOEHNSI 3anpoCOB M U3BMEYEHUSI OaHHLIX U MOXET
3HAYMTENBbHO YMEHbLWUTL BpeMsi pas3paboTku, koTopoe
¥ 00bIYHO TpaTUTCs Ha pydHoe HanucaHne SQL 3anpocos.
Cepeep npunorenuit Tomecat|  Hibernate reHepupyer SQL BbI3oBbl M ocBoGoxaaeT
pa3paboTunka OT py4HOM 06paboTkM pe3ynbTUPYHOLLEro
lava Web=npunoxasne Habopa fgaHHbIX N KOHBepTauun 0ObLEKTOB, MPU 3TOM Ko
SIBNSIETCS HE3aBUCMMbIM OT KOHKpeTHoro Tuna CYB[.
Basa pgaHHbIX nog ynpasneHvem CYB[ siBnaeTtca nepsow
NoACUCTEMOMN.
Hibernate Btopo# nogcuctemon SBNSETCH  KNMEHTCKasi
yacTb. KnneHTtckas yactb obecneunBaeT B3aMmogencrane
rpagpuyeckoro MHTepdenca c 6Gason OaHHbIX,
obecneveHre QYHKLUMOHANbLHOCTN cucTtembl. KnmeHTckas
yacTb npeactaensieTr cobolt BebG-MHTepdenc, KoTopbii
A, peanu3oBaH Ha A3blke Java npy MOMOLLM TEXHOMOrMN
JQuery mn AngularJS, nocTpoeHHble Ha OCHOBe $3blka
CYEA Mysal server CLEHapueB  JavaScript. WHTepdbeiic  pabotaeT no
npuHUMNYy ¢oHoBoro obmeHa AaHHbIMU C CEPBEPOM Yepes
AJAX-3anpocbkl. KnueHTckas 4acTb MHOPMaLMOHHON
cuctembl obecnednBaeT BO3MOXHOCTb B3aVMOAENCTBUS C
I OaHHbIMK B 6a3e (qobaBneHue, yaaneHme, U3MeHeHue).
Puc. 1 — CtpykTypa MHOPMaLMOHHOW CUCTEMBI

AJAX-3anpock

prBE!Hh CcepeWCcOB

-

KnueHTckas 4YacTb COCTOMT M3 [AByX MOACWCTEM: MNOACMCTEMAa Monb3oBatens U nogcuctema
agmuHuctpaTtopa. O6e nopcucTembl MMEKOT €AMHYI0 TOYKY BXOAa, OCHOBaHHYID Ha ponsx nonb3oBaTenew.
PyHKUMOHaNbHas YacTb NOACUCTEMBI NONb30BaTeNs nogpasymeBaeT, YTO OObIMHOMY MOMb30BaTENo0 HE AOCTYMHbI
Takve yHKuMM paboTbl C CUCTEMOW, kak AobaBneHue, yaaneHve n U3MeHeHve, a paspelueH AOCTyn TONbKo Ans
NPOXOXAEHNST TECTOB NO OXpaHe TpyAa. AOMUHMUCTPATOPY OTKPbITbl BCE BO3MOXHOCTW KITMEHTCKON YacTu, @ UMEHHO
pobaeneHve, ypaneHne, M3MeHeHue AaHHblX, nouck. C MOMOLIb0 3TUX onepauuii agMMHUCTpPaTop wumeeT
BO3MOXHOCTb PefaKkTUpoBaTh CoAepXaHne GuneTos AN NPOBEPKN 3HAHWIN U Ha3HaYaTb UX NOMb3oBaTENAM.

Takum obpasom, B xoae paboTbl co3gaHa cucTema, obecneunBatolas NPoOBEpPKy 3HaHUI MO oxpaHe TpyAa.
OHa BkrtovaeT B cebs Beb-npunoxeHve, peanv3oBaHHOE Ha A3blke Java npy nomoLyn Javascript TeXHOMNorvmn, un
6a3y gaHHbIx nog ynpasneHnem CYB[ MSSQL Server.

Cnncok Mcnonb30BaHHbIX NCTOYHMKOB!
3. ActaxoBa WN.®., Tonctobpoe A.M., MenbHukoB B.M. SQL B npumepax a 3agadvax. YyebHoe nocobue MwuHck: HoBoe
3HaHue, 2002. — 176 c.
4. B. Okkenb. Punocodusa Java. bubnuoteka nporpammucta: Mep. ¢ aHrn. - Poccus: Mutep, 2014 - 640 cTp.: un.
5. bB. JapsuH Pa3paboTka Be6-npunoxeHuii ¢ ucnonosdosaHvem AngulardS: Mep. ¢ aHrn. — Poceus: MK npecc, 2013 — 394
cTp.
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WHO®OPMALMOHHAA CUCTEMA ABTOCAJIOHA

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

EemeHosa B. .
Awun K. [J. — GoyeHm, K- m mexH. HayK

Llenbto gaHHow paboTbl siBnsieTcss pa3paboTka MHPOPMAaLMOHHON CUCTEMbI «ABTOCANOH», NPUMEHUMOW Ans
noboro aeToueHTpa. WHdOpMaumoHHas cuctema copepkuT 6asy [aHHbIX, BKIIOYaloLWyl XpaHeHne BcCeu
Heobxogumon uHopmauun, u npunoxeHue, obecneyvBalollee ynpasreHve W AOCTyn KO BCEM [aHHbIM B
WHcopmaumoHHon cucteme. Llenbio  paspaboTku  MHOPMAUMOHHOM  cUCTEMbl  «ABTOCArnoH»  sBMsieTCs
CTPYKTYpUpOBaHune Bcen paboyert MHopMauum 1 ynpotleHe paboTbl C HeW.

[ns xpaHeHust nHopmaumn cuctema ucnonb3yeT 6a3y AaHHbIX nog ynpasneHnem CYB[ MSSQL Server.
B 6a3e gaHHbIX XpaHuTcs Bcs Heobxoammas mHdopmauus. Ona paboTel ¢ 6a3oi AaHHbIX BbibpaHa nnatdgopma
ADO.NET Entity Framework. Mnatcopma ADO.NET Entity Framework nogaepxuBaeT MNpUIoOXeHuUs U cryxobl,
OpPUEHTMPOBaHHbIE Ha AaHHble, 1 obecrneynBaeT NPorpaMMMpoOBaHUE C AaHHbLIMW, NMO3BOMSOLLEE NOAHSATL YPOBEHb

abcTpakuMm C  NOMMYECcKoro  PensuMoHHOro A0

KOHLIeNTyarnbHOoro. Mpegnaras paspaboTumkam
Knuent Baskl aanHex BO3MOXHOCTb paboTaTb C [JdaHHbiMu Ha 6Gonee
Nomeaomarenscru Epe— BbICOKOM YpOBHe abcTpakumu, nnaTq)ovpma Entity
pesKIM SAMUHIETPETOPA Framework nopgaepxvBaeT Kop, KOTOpbIA siBNSeTCs
npocmoTp Aobasnexie He3aBUCUMbIM OT KOHKPETHOro Tuna noAcuUcTeMbI
yaaneHue ~
nomck oBHoBnEHIE XpaHunuLia AaHHbIX Unu pensunmoHHon cxembl. basa
JaHHbIX nof ynpasneHnem CYB[] siBnsieTcsa nepsBou
T T A noJCMCTEMON.

Eslg}_y 3I?IT?QUC IEnumerable<T= BTO O|7| no Y
] | p [OCUCTEMOWN ABNAETCHA KMMEeHTCKas
Entity XY ¥ yacTb. KnuenTckas uacTb HyxHa ans ynobctea
SaL ObbekTHble chybebl I o o
. = paboTbl ¢ 6asoM AaHHbIX W MOMYYEHUS HYXKHOW
ﬂepeaimmam EntityDataReader MHMOPMaLMM B KOHTEKCTE Halenh npeamMeTHON

% 1

obnactn. KnueHTckaa 4YacTb  MHAOPMALMOHHOM
> MOCTABLMKIN A aHHLIX KNMEHTA CYLHOCTI cucteMbl obecnevmBaeT BO3MOXHOCTb Jo00OaBneHus
BbIOOpKM, Moucka M moaudukaumMnm OaHHbiX B 6Hase
ﬂepegj couana DdDat‘:Reader daHHbIX  (DobaBneHve, yganeHve, WU3MEHeHue);
| peanu3yeT ABa pexuma paboTbl ¢ 6a30M AaHHbIX:
pexvMm agMmHUCTpaTopa u nonb3oBaTtens (B pexume
agMUHWCTpaTopa OOCTYMHBI BCE dyHKUUN
MaH1NynMpoBaHus OaHHbIMU, B pexume
nonb3oBaTens yHKLUUA MaHUMYNMPOBaHUS AaHHbIMU
Y orpaHMyeHbl B  COOTBETCTBUM C  MpegMeTHOMn
obnacteto 6a3bl gaHHbIX). Takke npegycMoTpeHa
BO3MOXXHOCTb COXpaHEeHUsi pe3epBHON konuu Gasbl
JaHHbIX  no  TpeboBaHMO  nonb3oBatensa  u
aBTOMaTU4eCKU.

MocTaBwnk ganHbx ADO MNET

Basa paHHbIx

Puc. 1 — CtpykTypa nHopmMaLnOHHOM CUCTEMBI

KnuneHTckas yacTb COCTOMT U3 2-X NOACUCTEM: MOACMCTEMA MoNb3oBaTens, MnoacucTeMa agMUHMCTpaTopa.
®yHKLUMOHaNbHas YacTb NOACUCTEMbI MONb30BATENS NOApa3yMeBaeT, YTO OObIMHOMY MONb30BATEND HE AOCTYMHbI
Takve pyHKUMM paboTbl ¢ 6a3on AaHHbIX, kak AobaBneHve, yaaneHne u uameHeHue. MNonb3oBaTtento B JaHHOM
crnyyae [oCTynHbl  Tonbko 3 OYHKUMW: MNOUCK, MPOCMOTP WHOPMauMK, CO3[aHWe Pe3epBHON  KOMWW.
AOMUHUCTPATOPY OTKPbITbI BCE BO3MOXHOCTU KIMEHTCKOM 4acTu, a MUMeHHO AobaBneHve, yaaneHue, U3MeHeHue
OaHHbIX, CO3aHne Pe3epBHOM KOMUK, MOUCK.

Takum obpasom, B xode paboTtbl co3gaHbl 6asa AaHHbIX nop ynpaeneHvem CYB[ MSSQL Server u
KINMMEHT K 3ToM 6a3e AaHHbIX, pa3paboTaHHbIN B cpeae nporpammunpoBanust Microsoft Visual Studio Ha s3bike C#.

Cnuncok Mcnonb30BaHHbIX UCTOYHWKOB:
1. Metuonbg. MporpammupoBaHune Onsa Microsoft Windows Ha C#. B 2-x Tomax. Tom 1: MNep. ¢ aHrn. — Mocksa: Pycckas
penakums, 2002. — 624 c.
2. [. Cenna. Microsoft ADO.NET: Nep. ¢ aHrn. - Mocksa: Pycckasi pegakumsi, 2003- - 640 cTp.: un.
3. AcrtaxoBa W.®., Tonctobpos A.ll., MenbHukoB B.M. SQL B npumepax a 3agadvax. YyebHoe nocobue MwuHck: HoBoe
3HaHue, 2002. — 176 c.
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KOMMbLIOTEPHASA CACTEMA AHATIU3A YMNPABINEHYECKUX
OrPAHUYEHUH

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Kusa B.O.
Llynetiko U. . — doyeHm, K- m ncuxonoauy. Hayk

Llenbto paboTbl siBnsieTcst pa3paboTka KOMMbIOTEPHOW CUCTEMbl aHanmM3a YnpaBrieHYECKUX OrpaHUYeHUN.
Cuctema npegHasHaveHa AN OLEHKM YNpaBreHYeCcKMX OrpaHMYEeHUn, T.e. HeOOCTaTKoB B paboTe pykoBOAWUTENS
nto60ro ypoBHsI C LiENbi0 BbISIBIIEHUS NOTEHLUMAaNa 1 KOHKPETHbBIX HanpaBneHun ANsi YCKOPEHHOro ero caMopasBuTus
Ha OCHOBE W3Y4YEHWUsl, OCO3HaHWS W MNPEOAONEHUST OrPaHWYEHUNn, MNPEensaTCTBYOWMUX YCMexXy W JIMYHOMY POCTY.
Cunctema copepxut 6asy AaHHbIX, B KOTOPOW XpaHEHMTCH BCA Heobxooumass uHdopMauusi, U MpUroxeHue,
obecneumnBatoLee cbop Heobxoanmon nHdopmaumm Ans GOpPMUPOBaHMSA OLEHKU W yrpaBneHus 6a3oi JaHHbIX.
Llenblo pa3paboTku KOMMLIOTEPHOW CUCTEMbI aHanmM3a YnpaBiEHYECKUX OFpaHWYEHUn SABMSETCA cuctema
No3BONSIOLLANA OLEHUTb YNpaBrieHYeCcKne orpaHUYeHnst pykoBoauTens noboro ypoBHs.

[nsi oueHKM ynpaBreHYecKUx OrpaHMYEHUn MPUMEHSITCS crneumanbHble TecTbl: «Bbl camuy, «Pabotay,
«[pyrne». MNepBble OBa BLINOMHAETCA CaMMM PYKOBOAWUTENEM, a TeCT «[pyrme» BbIMOMHSAIOT €ro Nog4YvMHEeHHbIE.
OueHka chopmupyeTca ucxogs M3 aHanmsa OTBETOB Ha
BOMPOCHI TECTOB W BbICTABMNEHNS COOTBETCTBYIOLLUX PAHIoB
no 11 ynpaBneH4YeCcknM OrpaHnYeHUsM.

[ns xpaHeHus nHdpopmMaumm cuctema Ucnosnb3yeT
6a3y gaHHbIX nog ynpasneHnem CYB[ MSSQL Server. B
6a3e [aHHbIX XpaHWUTCA BCsi Heobxoaumas uHdopmaums.
Ons pabotbl ¢ 6aso p[gaHHbIX BblibpaHa nnaTtdopma
ADO.NET Entity Framework. MNMnatcdpopma ADO.NET Entity
Framework nopgaepxvBaeT npuNoXeHuss U CNyx6bl,
OpPWEHTMPOBaHHbIE  Ha  [AdaHHble, UK  obecnedvBaeT
nporpaMMMpOBaHue C AaHHbIMW, MO3BOMSOLLEE MNOAHATH
ypoBeHb  abcCTpakumm C NOrMYeckoro pernsiuMoHHOro [0

KnuenT Gassi ganHbIx

Pemmm CNeTyemore

Pemum akcneprta

Paxum agmuH WcTpaTopa

i  KOHLenTyanbHoro. Mpegnaras paspaboTunkam
BO3MOXHOCTb paboTaTh C AaHHbIMU Ha Goee BbICOKOM

ADO.NET Entity Framework ypoBHe abcTpakuuu, nnatdgopma Entity Framework

NOAAEPXMBAET KOoA, KOTOPbIN SBMSETCA HEe3aBUCUMbIM OT

I ~ KOHKPETHOTO TWUMa MOACUCTEMbl XPaHUMWLIA AaHHbIX UMK

pensiuMoHHoM cxembl. Basa paHHbIX Mop  ynpaBreHuem
CYB[ siBnsieTca NepBor NOACUCTEMOMN.

Ba3a ganHbIX

Puc. 1 — CtpykTypa cuctemsl

Btopoii noacuctemon siensietcs «KnueHT» 6Gasbl gaHHbIX. [oacuctema «KnveHT» Heobxoguma ansi
B3aMmMogencTema ¢ 6a3on OaHHbIX, 3anNncyu B Hee OaHHbIX, Pe4aKTMpPOBaHUS, BbiBOAA OaHHbIX Ha nedvatb. B cBowo
ovepedb KIMEHTCKasd 4acTb coctouT u3 3 nogcucteM: «Pexum umcnbityemoro», «Pexum akcnepta» n «Pexum
agMmuHucTpaTtopay. lMoacuctema «Pexum uMcnbiTyemMoro» ro3BONSieT PYKOBOAUTENSIM MPOWTU TecTUpoBaHue, B
aBTOMaTU4EeCKOM pexume o6paboTaTb OaHHble M NPOCMOTPETb CBOK OLEHKY Mocre Toro, kak B 6a3e AaHHbIX
NOSIBUTCS 3anuCb, YTO €ro NOAYMHEHHbIE BbINOMHUNN TecTupoBaHue. MNoacucrema «Pexum akcnepTa» Mcrnonb3yeTca
NOAYVMHEHHBIMWU  PYKOBOOMUTENS, MPOLUEALIEero TecTupoBaHue B «Pexvume wWcnbITyeMoro», Ansi BbINOSHEHUSA
TECTUpoBaHWA MO oOueHke pykoBoguTens. [loacuctema «PexvM agMuHMCTpatopa» [gaeT  BO3MOXHOCTb
agMUHMCTpaTopy NpoBepuTb 6a3y AaHHbIX HA HanuuMe HEBEPHO 3anorfHeHHbIX (DOPM OTBETOB, a TaK e OYUCTUTb
6a3y gaHHbIX.

Takum obpasom, B xoge paboTbl co3faHbl 6a3a  gaHHbix nog ynpaeneHvem CYB[ MSSQL Server un
KNUEHT K 3TON 6a3e AaHHbIX, pa3paboTaHHbIv B cpeae nporpammmnpoBaHms Embarcadero RAD Studio XE5 Ha si3bike
Delphi.

Cnuncok Mcnonb30BaHHbIX UCTOYHWKOB:
1. H.KynbtuH. OcHoBbl nporpammupoBanus B Delphi 7: MNetepbypr-bXB, 2007. —498c .
2. C. Manuk. Microsoft ADO.NET 2.0 gns npodeccmoHanos: lNep. ¢ aHrn. - Mocksa: Pycckasa pegakums, 2006—560 c.
3. UWynewko U.I'.. MeTogmnyeckne ykazaHns K NpakTU4ECKOMY 3aHATUIO MO AvcuuniuHe «lcuxonorns ynpasneHus» Ha Temy
«AHanu3 ynpasneH4yeckux orpaHndeHniny. Muxck: BIr'ympe , 1998. — 30c.
4. M. Byakok, ®peHcuc [l. PackpenolueHHbin meHepxep: Nep. ¢ aHrn. — Mocksa: fleno, 1992 — 298c.

56



WCCNEQOBAHUE NPOCTON CEHCOMOTOPHOW PEAKLIUMA

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

KopeaH [. 1O.
Kpuwmornosa E. A. — doueHm, K- m mexH. HayK

Llenbto paboTbl siBnsieTcst paspaboTka MHPOPMaLMOHHOW CUCTEMbI UCCIIEA0BaHNS NPOCTON CEHCOMOTOPHOM
peakuun. WMHdopmaumoHHaa cuctema cogepxuT 0a3y [OaHHbIX, BKIOYAKOLWY XpaHeHue Bcel Heobxogaumown
uHdopMaumm, 1 npunoxeHune, obecneunsaroliee ynpaBneHne n AOCTYN KO BCEM AaHHbIM B WMH(OPMAaLMOHHOMN
cucteme. Llenbio paspaboTkn asngetca cbop mHbopmauun, obpaboTka aTon MHopmauun 1 nepegada rotoBbIX
[OaHHbIX NOrb3oBaTernto.

B kayecTBe xpaHunuwia AaHHbIX cUCTeMbl ucnonbdyetcst 6asa gaHHbix MySQL. [Onsa pabotel ¢ 6a3oi
OaHHbIX BblibpaHa nnatdgopma ADO.NET Entity Framework. MNMnatdopma ADO.NET Entity Framework nossonsiet
paspaboTunkam cos3gaBaTb MPUMOXEHMS ANs AOCTyna K AaHHbiM, paboTawlime C KOHLenTyanbHOW MoAenbio
NPUINOXEHNS, @ HE HanpsiMyr C PensiUMOHHON CXeMOM xpaHeHus. Llenb cocTouT B ymeHblueHun obbema koga u
CHWKEHUN 3aTpar Ha COMnpoBOXAeHne

[ Hauano paBoTbi NPUINOXEHNA, OPUEHTUPOBAaHHbLIX Ha 06paboTky

| OaHHbIX.  [MpunoxeHnns  Entity  Framework

npegocTaBnsioT cnegyowue

Buibop pexuma npeumyLLecTBa: NPUNoXeHMs MoryT paboTtatb C

KOHLeNnTyanbHOoMN MoOenbld B TepMuHax

npegmetHo obnacth — B TOM 4ucne cC

\ | HacnegyembIiMU TUMAMKU, CAOXHBIMU 3fieMeHTaMu

3anyex uHCTpyKLMH 3anpoc nopona N CBA3AMU; NPUIOXEHUs ocBoboxpalTcs OT
XKECTKMX 3aBUCUMOCTEW OT KOHKPETHOro sapa

‘ CYB[l wnn cxembl XpaHeHWs; COnocTaBreHus
MexXay KOHLENTyanbHOW MOAENbld U CXEeMOW,

3anyck 3afaHnit — 3arpyaka AaHHbIX s
CﬂeuM¢)MqHOM Ana  KOHKPeTHOro XpaHunuula,
‘ MoryT MEeHATbLCA bes3 N3MEHEHUA KoAa
NPUNOXeHNA,; pa3pa6OT‘-WIKVI nMerT
O6paboTka pesynbTatos WameHeHue gaHHbIX o
BO3MOXXHOCTb pa6OTaTb C cornacoBaHHou

Modenblo  OOBEKTOB  MPWIOXEHMUs,  KoTopas
MoxeT ObITb comocTaBneHa C pPasnUyHbIMU
CXeMaMu  XpaHeHUsl,  KOTOpble,  BO3MOXHO,
| peanv3oBaHbl B pasnnyHbIX cuctemax
ynpasneHus AaHHbIMU; HEeCKOmbKO
KOHUeNnTyanbHbIX  MoAenewn MoryT  6bITb
COMOCTaBMEHbl C €OMHOW CXEeMOW XpaHeHus:;
nogaepxka 3anpocoB LINQ obecneumBaer
NpPOBEPKY CMHTAKCKCa BO BPeMs KOMNUNALUM Ans
3anpocoB K KoHuenTyanbHoW wmogenu. basa
AaHHbIX nog ynpasneHnem CYB[ sisnsetca
nepBon NOLCUCTEMOMN.

Boisog 0TUETOR

CoxpaHenue
pesynLTaToB

I
I OKoHuaHwe paboTbl

Puc. 1 — Cxema paboTbl cuctemsl

BTopon nogcucteMon sBNSETCS KuMeHTckas 4YacTb. KnmeHTckas 4acTb COCTOMT M3 2-X MOACUCTEM:
nogcucTeMa nonb3oBaTensi U nogcuctema agmuvHucTpaTopa. OHa HyxHa ans paboTbl ¢ nonb3oBatensmu u 6asoi
haHHbIX. KnveHTckast 4YacTb cucTeMbl obecneunBaeT nornydeHne HeobXoauMMbIX Afs UCCrefoBaHUs OaHHbIX,
BO3MOXHOCTb, Moucka u mMoaudmkauum AaHHbX B 6ase AaHHbIX (DoGasrneHve, yaaneHue, nameHeHue). B pexumve
agMuHMCTpaTopa AOCTYMHbI HacTpoWku paboTbl nporpamMmbl U Bce (YHKUMWM paboTbl C AaHHbIMW, B peXume
nonb3oBatens yHKUuM paboTbl C OaHHBIMU OrpaHuyveHbl. B 3TOM pexrme HEBO3MOXHO yAaneHWe OaHHbIX.
Bo3M0oXHO nony4eHne HOBbIX AaHHbIX B pe3ynbTarte paboTbl, 06paboTka 1 NPOCMOTP AaHHbIX.

Takum obpasom, B xofe paboTbl co3aaHbl 6a3a aAaHHbIX nog ynpaeneHnem CYB[ MSSQL Server v KNMUeHT,
pa3paboTaHHbIV B cpeae nporpammupoBaHms Microsoft Visual Studio Ha si3blke CH#.

CnMCOoK MUCMOMb30BaHHbLIX NCTOYHUKOB:
1. Kpuctmnan Npocc. C# 2008. BXB-IMeTepbypr, 2009. — 527 c.
2. [. Cenna. Microsoft ADO.NET. Mocksa: Pycckasi pegakuusi, 2003- - 638 cTp.
3.  Bwkrop lNonbumaH. MySQL 5.0. MNutep, 2009. — 253 c.
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NOoAroToBKA CNEUUAIIUCTOB NO POBOTOTEXHUKE:
METOAUKA OBYYEHUA

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Kproukos B.A.
bbikos A. A. —accucmeHm, Ma2ucmp MexH. Hayk

Llenbio paboTbl aBnseTcs npeanoxeHve apdeKTUBHbLIX MyTel MHOroypOBHEBON MOATOTOBKM UHXEHEPHbIX
M Hay4HbIX kagpoB. [Ing yyawmxca npegnaraetcs BHeaApuTb cuctemy STEM-o6pa3oBaHus, BKIOYAIOLLYO KOMMNEKC
€CTECTBEHHbIX HayK, MHXEHepHOro gena u marematuku. Paspabotka cuctembl obyveHus npomsBogutcs Ha Gase
poboToTexHNYecknx obpasoBaTenbHbIX HabopoB Lego Mindstorms.

[na BbINONHEHWA 3agay no Oby4eHMI0 CNeuuanucToB MPUMEHSeTCH NporpaMMa C OTKPbITbIM MCXOAHbBIM
kogom Scratch, paspabotaHHas MaccayvyceTckuM TexHONormyecknum yHmeepcutetoM. [ina obyveHus cosgaH Habop
npeseHTauun, cosgaHHblx B MS PowerPoint ¢ NOypoYHbIM MriaHMpoBaHMeM W AeTanbHO MPOoMMcaHHbIMK dTanamu
pa3paboTku. Co3gaHo OTAenbHOe MeToauyeckoe nocobve Ana yunTens, Bkovawowee B cebs nnaH 3aHAaATwS,
OTBETbI Ha KOHTPOSbHbIE BOMPOCHI Y AOMNOMHUTENbHbIE 3a4aHNSA ANS YYEHUKOB.

Ilp emogararens Koppernma obyasnioro
oppeR- T
LIETE mpo- eI 0P RIAITELT O IO CTAH0EKa
o I brogme obyiesria EOIIPOCOE B
: OTESTEI Ha HEFCK
PELUEHHE O - |
mambHefInem xome || TEOPHET o
3 a7 AFTFLA, i . o
W uel wan OB USHHA OB yuaermi
TP O Ip anmIa 3 WP -
OI[EHEA P ESYIIET aT
p?js‘.ﬁj,m'rr?:;a b OpIAIET O - 0 By eEmra
&l xofge obyriessmr
O BELTECA IT§0 O {0 ATET Eopperrpr obygasrioro
AR IITHP YHOIEA A
- YaACTh a

Puc. 1 - ®dyHKuMOHanbHasa cxema MeToaukm obyyeHuns

OcHoBHas 3apgaya MeTOAMKM COCTOMT B MOATOTOBKE KBanMMUUMPOBAHHBIX KagpoB AN WMHXEHEPHbIX
oTpacnei HapoAHOro Xo3sncTBa WM cdpepbl BbLICOKMX TexHomnornn. Kypc paccuuTaH Ha paHHee nposiBlieHve
WHXEHepHbIX CcnocobHocTer ydyawmxca M ux passutue. [OMUMO MPOrpamMMpoBaHUs CepbE3HOe BHUMaHve B
MeTOAMKe YAeNeHO WHXEHEPHbIM 3HaHUSIM, HaBblkaM KOHCTPYKTOPCKOTO MPOEKTUPOBAHWS W paHHEMY YCBOEHWIO
€CTEeCTBEHHO-Hay4HbIX AvcumnnuH. bnarogaps metoamke yyawmecsi BblpabaTbiBaioT 6a3oBble anropuTMmuyeckme
HaBblkM, 3HaKOMATCA C OCHOBaMy OOGBLEKTHO-OPUEHTUPOBAHHOIO MPOrpaMMUpPOBaHNS. Y4yebHas MeToauka
paccunTaHa Ha AeTel OT BOCbMW A0 OAVMHHaAuaTtm ner.

MeToamka obyyeHusa nopgpasymeBaeT Hanuuve B yyebHown ayautopum Heobxogmmoro obopyaoBaHusd, B
YMCINO KOTOPOro BXOAAT: 6 HOYTOYKOB Mnn nepcoHanbHbix IBM ¢ xapaktepuctukamu, obecneymsatowmmm paboTy
nporpaMmmHoro obecneyeHns Lego Mindstorms, 5 komnnekToB KOHCTpykTOpa «[MepBopoboT Lego WeDo», npoekTop
1 3KpaH, NMB0 TeneBU3NOHHBIN 3KpaH C AuaroHanbto He MeHee 40 OoNMOB.

Mpn paspaboTke y4ebHOW nporpaMmbl WCMOMb3OBanach Kak OTeyecTBEHHas, Tak W 3apybexHas
nutepatypa. Mpun aHanu3e 3apybexHbix pa3paboTok ObiNO BbISCHEHO, YTO aHanoroB B MUpe He cyliecTByeT. Hu
OOMH N3 PAaCCMOTPEHHbBIX MCTOYHUKOB HE BKIIOYAET MOSHOMO CMEKTPa eCTeCTBEHHO-HAYYHbIX, MHXEHEPHbIX 3HAHUIA K
nporpaMmmMupoBaHuns. 3a4acTyto B MHOCTPaHHbIX aHarorax paccMaTpyBaloTCH NMULb BO3MOXHOCTU cpefpl Scratch B
kayectBe 0Gasuca ONS M3y4yeHUs as30B MNPOrpaMMUPOBAHUSA NMOO ANs pasBUTUS TBOPYECKUX MY3bIKanbHbIX W
MYNbTUNAMKALMOHHBIX CMIOCOBHOCTEN yYaLLMXCS.

Takum obpasom, B xoge paboTbl CO3AaHa M yCMeLHo anpobnpoBaHa Ha NaTu y4ebHbIX LeHTpax B r. MuHcke
MeTOAMKa pa3BUTUS yHaLLMXCA BTOPbIX-4eTBEPTBIX KNaccoB, BKIYaLasa B cebs MHCTPYKUMKU Ans cOopku moaenen,
nogpobHble npeseHTauumM ¢ OObSACHEHWEeM MOHATUMHONO annapata WMHXEHEpHbIX Hayk, a Takke MeToAMYEeCKUM
nocobuemM 1 NoypoyHbIM NNaHMpOBaHWEM AN yYMuTenen.

Cnuncok MCcnonb30BaHHbIX UCTOYHUKOB:
1. Copyright TonukoB [enuc u [onukoB ApTém. KHura toHbIX nporpammucToB Ha Scratch — WsgatenbcTtBo
Smashwords,2013 — 148c.
2. Michael Badger Super Scratch Programming Adventure! Learn to Program. — No Starch Press, 2012. — 160 p.
3. LEGO® Education WeDo™- Teacher’'s Guide — ©The LEGO Group, 2009— 172 p.
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MHOOPMALMNOHHAA CUCTEMA CKINAOA SNIEKTPOHHbIX
KOMIMOHEHTOB

Gernopycckuti 2ocy0apcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

KysHneuos A.T.
Bopucuk M. M. — accucmeHnm, mazucmp mexH. HayK

Llenbio paboTbl sBnseTca paspaboTka CUCTeMbl ynpaBneHus CKNafgoMm, KOoTopas XpaHuT uHpopMaumio o
KOMMNIEKTYIOLWMX U roTOBbIX u3fgenusx. B cucteme ncnonedyetcs 6asa gaHHbIX, KoTopas obecnevmBaeT npocToe u
HafexHoe XpaHeHue AaHHbIX. Llenbio pa3paboTku cucTembl ynpaBrieHus CkragoM sBnseTcs cbop u xpaHeHue
nHgOpMaLMK, Co3haHNe WHCTPYMeHToB pAns obpaboTkm 3Ton wHopmauum M nepegava roToOBbIX [AaHHbIX
nonb3oBaTento.

B nporpamme ucnonb3ytotcst aBe BHelwHue bubnuotekn: WxWidgets u Databaselayer. WxWidgets — ato
KkpoccnnatdpopmeHHas 6ubnuoTeka WHCTPYMEHTOB C  OTKPbITBIM ~ MCXOAHBIM — KOAOM  Ans  pa3paboTku
KpoccnnatgopMeHHbIX, Ha YPOBHE MCXOQHOro koda, npunoxeHun. OcHoBHbIM NpumeHeHnem wxWidgets asnsaetca
nocTpoeHwue rpacuyeckoro nHTepderica nons3osatens (GUI), ogHako 6ubnmoTteka BknovaeT 6onbLIOE KONMYECTBO
OpYyrmx oyHKUMI 1 Mcnonb3yeTcs Ans Co3faHus BecbMa pasHoobpasaHoro [10.

MpunoxeHns nNokasbiBalOT  MOMb30OBaTeNd OKHA CO  CTaHO4ApPTHbIMU ANeMeHTaMu  ynpaBreHus,
n3006paxeHnaMn 1 rpadukamu; pearvpyloT Ha COObITUS OT MbIWW, KNaBWaTypbl U APYTMX WCTOYHWKOB — 3TU
cTaHOapTHble MHTepdencHble PyHKUUN peanuaytoTcs npu ucnonb3osaHmn wxWidgets n oTxoasaT Ha BTOpon nnaH,
MO3BOMASt MPOrPaMMMUCTY COCPEAOTOUNTb CBOM YCUMUS Ha (DYHKLIMOHANBbHOCTW NPUMOXEHWS.

B KkavecTBe xpaHunuia [daHHbIX CUCTEMbI
ucnonb3yetcss 6asa AaHHblx SQLite. [Onsa paboTbl c
6as3oii AaHHbIX UCMOMb3yeTcs BHELWHsis bubnuoTteka
DatabaseLayer. DatabaseLayer -
I'{_I—IMEHT KpoccnnatdopmMmeHHas 6Oubnuoteka gns paboTbl C
6asamMm AaHHbIX Ha A3blkax MPOrpamMmmnpoBaHNs
C/C++. B gaHHoW 6ubnmnoTteke ansa kaxagoro cepeepa
6a3 gaHHbIX MCMONb3yeTcs COOTBETCTBYIOLMI Knacc
coeguHeHnnsa. [Ona pabotel ¢ 6a3on  AaHHbIX
MCMOMb3YIOTCA  pasnuyHble  MeTOAbl,  Hanpumep,
Open(), Close() u papyrve. basa paHHbIX fABRsieTcA
nepBov NOACUCTEMON.

BTopoi nogcmuctemon sIBNSieTCst KnMeHTcKas
Databaselavyer yacTb. KnueHTckas 4acTb CRyXuT ans yao6cTea
paboTbl ¢ 6asor AaHHbIX W MOMYYEHUS HY>XHOW
WHOpMaUUM B  KOHTEKCTE Hallerh npeamMeTHOn
obnactn. KnueHtckass 4YacTb  MHdOPMaLMOHHOWM
cuctembl obecneyvBaeT BO3MOXHOCTb [[oOaBneHus
BbIOOpKM, Moucka M mogudmKaumm faHHblx B 6Gase
OaHHbIX (oo6aBneHue, yaaneHue, nsmeHeHune). Tak xe
KNWEeHTCKass 4YacTb MpefdocTaBnseT  BO3MOXHOCTb
dopMMpOBaHUSA 3anpoca Ha roTOBOe wu3genve wu
Basa AdaHHDbIX 3KCMopTa 3anpocoB B Mporpammy Ans paboTel C
3NEeKTPOHHbIMM  Tabnuuamm  Microsoft Excel. B
KITMEHTCKOM YacTu npegycmoTpeHa yHKUMS nmnopTa
MHpOPMaLIMK N3 BHELLHNX NCTOYHUKOB.

Puc. 1 — dyHKuMOHanbHasi cxema paboTbl MHOPMAaLMOHHOW CUCTEMBI

KnueHTtckaa yactb He umeeT nogcuctem. [lonb3oBartenb MMeEeT MOJSHbIA OOCTYN KO BCEM UMEHLLMMCS
dyHKUMAM Nporpammel, a MMeHHO JobaBneHne, yaaneHne, nsMeHeHne JaHHbIX, MOMUCK.

Takum obpasom, B xofe paboTbl co3faHbl 6a3a  AaHHbIX NoA ynpasrneHvem Sqlite n knueHT k aTon 6ase
OaHHbIX, pa3paboTaHHbIi B cpeae nporpamMmupoBaHus Microsoft Visual Studio Ha si3blke C++..

Cnuncok Mcnonb30BaHHbIX CTOYHWKOB:
1. JlutBeHeHko Hukonawn. TexHonorus nporpammvpoBanus Ha C++— CankT-lMNeTtepbypr: BXB, 2010. — 280 c.
2. BbepH CtpaycTpyn. iusaiiH n aBontouus a3bika C++ — CankT-MNeTepbypr: AMK lMNpecc, 2006. — 448 c.
3. KpyHke Dxoced. Teopusi u npakTuka noctpoeHus 6a3 aaHHbix8e nsgaHme — CaxkT-lMeTtepbypr: MNutep, 2007. — 800 c.
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CUCTEMA NMPOLIECCHOIO YMPABJIEHUA OPFAHU3ALMEN

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kynew A.C.
lMapxomerko [.A. — cmapwul npenodagamerb

Llenbto paboTbl siBnsieTcs pa3paboTka cUCTEMbl NPOLECCHOIO yrnpaBreHus opraHu3auumen (aHrn. Business
Process Management, BPM), uenbio KOTOPON SABNSAETCA ynpaBneHue BHYTPEHHUMW Mpoueccamn OopraHusauuu.
Cunctema ynpaeneHus ucnonb3dyeT 6asy AaHHbIX, 06ecnevmBalollylo XpaHeHue wHdopmaumMm O mnpoueccax u
OaHHbIX, y4acTBYHOLLMX B HMX, 0becrnevmBalolimx, B CBOKO O4vepeb, KOPPEKTHY0 paboTy BCeW CUCTEMbI B LIEIIOM.
naBHOM 3apgadven cucTeMbl yNpaBrneHnss opraHnsaumnen aensetcs cbop nHdopmaumm, co3gaHne NHCTPYMEHTOB ANis
06paboTkn aTon MHdopMaumn 1 nepegaya rotoBbIX AaHHbLIX Nofb3oBaTento. B kayecTBe OCHOBbI A4S peanv3auuu
cucTemMbl ucnonb3oBaHa nnatgopma AMX BPM.
B kavectBe XxpaHunuwa AaHHbIX
e N h cucTembl  ucnonb3dyetcss  6asa AaHHbIX
AMX Uploaded DAA Microsoft SQL 2008. lMogknioyeHne k 6ase
Admlnlstrator Workspacelopenspace npoucxognuT Hanpsamyo c I'IOMOLleI'? ,qp:lal7|Bepa
\ ) Y, JDBC, npennoxeHHoro komnaHuen Microsoft
/I\ /I\ ana pabotel ¢ Java npunoxeHusmu. [Ons
- N N aBTOpM3aumMM Takke ucnonb3yetca LDAP-
System Node BPM Node cepBep, XpaHsaWwwui  OaHHble 060  Bcex
M COTPYyAHMKaxX KOMMaHWUW.
naBHOWM 4YacTblo cCUCTEMbI SBRSieTCH
TIBCO Host, KoTOpbI yNpaBnseT U MOHUTOPUT
AeATeNbHOCTb BCEX OCTamnbHbIX KOMMOHEHTOB.
YacTtamMu cuctemMbl ABNSAOTCA Tak Ha3biBaeMble
Node, y3nbl, KOTOpble MNpeacTaBnsAlT cobow
< cywHoct Java Virtual Machine. [Ona
onTuMarnbHowm paboThbl pekomeHayeTcs
IMX \ / ucnonb3oBaTb Kak MUHMMYM pABa y3na. Ha
System Node HaxoguTca  pasBepHyTas
agMuHucTpatopckas 4actb  Active  Matrix
<! Administrator, c NOMOLLIbIO KOTOpOW
NPONCXOAWT ynpaBneHne BCEMU CO3AaHHbIMU
\ / ana npegnpuatnsa npunoxednsamn. Ha BPM
Node pa3BepHyTbl KIIMEHTCKME NPUMOXKEHUSA
Workspace n Openspace, obecneuuBaioLiue
npouecc paboTbl COTPYAHWKOB NPEeAnpUaTUs C
NPUMNOXeHNeM, CreHepMpoBaHHbIM CUCTEMON
TIBCO HOSt AMX BPM. C NOMOLLIbIO . BPM Node
npoucxoamMt cBa3b C 06ason  AaHHbIX U
BHELUHWUM Unu BHYTpeHHUM LDAP-cepBepomM.

LDAP

Database

Puc. 1 — dyHkuMoHanbHas cxema paboTbl CUCTEMbI

Takke B cucteme NpucyTCTBYeT KOMNOHEHT Enterprise Message Service, oTBevaroLlmi 3a NOrmpoBaHue un
nogobHble BHYTpeHHMe npoueccbl. EMS — cBasywuwee nporpammHoe obecneyeHve, KOTopoe ynpoliaet
WHTErpaumio 1 YycKopsieT ynpasrneHue pacnpegenieHHbiMy [aHHbiMM B GOMnbLUMX KOPMOPaTMBHBIX CUCTEMAX.
Mcnonb3oBaHne [aHHOrO KOMMOHEHTa MO3BOMseT ynpasnsATb Gu3Hec-nmpoueccamu, ONUPasicb Ha Npoucxogsiume
event-cobbITUS B PeXvMe pearnbHOro BpeMeH!.

Takum obpasom, B xofe paboThl b6bina cosgaHa cuctema Ha nnatdopme Active Matrix BPM ¢ nomoLusto
cpegbl Active Matrix Business Studio, ocywecTersiowas ynpasneHme busHec-npoueccamu BHYTPWU OpraHm3aumm
caMUMK COTPYAHMKaMMU.

Cnuncok MCcnonb30BaHHbIX UCTOYHUKOB:
1. Business Process Management: concepts, languages, architectures — USA: Springer, 2007 — 364 c.
2. BPM401 Developing Business Processes — USA, 2012 — 516 c.
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ArPErFATOP BU3HEC NMPEANIOXEHUA FOPOOA MUHCKA

Benopycckull 2ocydapcmeeHHbIl yHUsepcumem uHopMamuku U paduo3iekKmpoHUKU

2. MuHck, Pecnybnuka benapycb

Kypnsanyuk C. T

Kasak T.B. — npogbeccop, 0-p ricuxornoauy. HayKk

Llenbto paboTbl sBnsieTcA pa3paboTka MOOWMBLHOrO NPUINOXEHUsT ANsi onepauuoHHoi cuctembl Android, B
KoTopom OyayT cobpaHbl 1 NnpeAacTaBrneHsbl B yqobHOW hopMe BCe camble BbIrogHbIE NpeanoxeHus ropoga MuHcka,
B TOM 4ucrie BCe NPOBOAMMBIE B TFOPOAE CKUAKM, akuuu, pacrnpogaxu. A Takke OyaeT npegoctaBneH Becb
HeobXxoaMMbI OyHKUMOHAN, AN ynpaBneHns u paboTbl C NPeAoCTaBEHHbIMU NPEaOKEHNAMM.

lpozpamma

[OelcTBUA nonb3oeaTens

Maodyse odpadomxy

Madyss - 1

Modyne - N

3AMPOC-OTBET

BEB-CEPBMC

Puc. 1 — CTpykTypHas cxema nporpammbl

PaspaboTtaHHas cuctema  npegcraensietr  cobow
MOGUNbHOE NpUNoXeHue Ans onepauMoHHon cuctembl Android.
Mo6unsHoe npunoxeHne cobupaeT B cebe Bce akTyasnbHble,
BbIFOAHbIE NPEANOXEHUSA ANA NOMb30BaTeENEN U3 CaMbIX PasHbIX
KaTeropuii ToBapoB M ycnyr ropoga MwuHcka. [lMonbsosaTtens
nonyyaer  BO3MOXHOCTb  MNpPOCMaTpvBaTtb  NIEHTYy  CaMbIX
nonynsapHbiX MNpeanoXeHWni, a Takke A00aBnATb B 3aknagku
NMOHPaBMBLLWECS MPEANOXEHUs, MoAMNMChIBAaTbCA Ha nobumble
MarasuHbl M MomnyyaTb Camyl akTyarnbHyl WHGpOpMaUuio O
Hayane akuuMu B KpaTyaunlime Cpoku. A Takke npocMaTpuBaTb
npeanoXeHns No kaTeropusiMm 1 teram. Bce aTo B COBOKYNHOCTU
NMoMOXeT Monb3oBaTensM Mokynate HeobxoguMble TOBapbl MO
caMbIM BbIrOAHBLIM LieHaMm B ropofe. Bce npeanoxeHns BHocATcs
Ha Beb-cepBMC CcamMumu Bnagenbuamu MarasvHOB, Yepes
akkayHT Ha Beb-cante, 4TO OOecneymBaeT [OOCTOBEPHOCTb
WHdOpPMaLMM 1M aBTOHOMHOCTb CaMol cucTtembl. [punoxeHue
CaMO OTCrexuBaeT CpPOK [AENUCTBUA NPEAIOKEHUs, a Takke
MOXeET nokasbiBaTb nonb3oBaTento n3bumparensHyto
WHdOpMaUmo, 4YTOo 06ecnevnT OorpaHuyYeHue OT HEHYXXHOWN
peknambl 1 NO3BOMMT LENeHanpaBneHHO UCKaTb HYXHbIA ToBap
UNN ycnyry no caMoi HU3KOW LieHe B ropoae.

MpunoxeHve paboTaeT B cBA3ke C BeO-CepBMCOM, Ha
KOTOPOM HaxoauTcst BC MHdopMaunst o BU3HeC -nNpeanoxeHunsx,
BCe MNOMb30BaTeNbCKME [aHHble O 3aknagkax, nognvckax Ha
MarasuH, COBCTBEHHbIX HacTporKax dopmMaTMpoBaHus
OOKYMEHTOB, MoAynu onnatbl paboTbl cuctembl. Cuctema
paspaboTaHa rMOko, C Y4eTOM BO3MOXHOCTW PacLUMpPEeHUs
dyHKUMOHanNa nporpammHomn yactu npu MOMOLLN
AONOMHUTENbHBLIX MOAYNEN.

MporpammHasi 4yacTb cucTembl npeacTaBnser cobon
npunoxeHune Ana mobunbHoOro ycrponcrea Ha 6ase OC Android.
MpunoxeHne c€o3gaHO NpU MOMOLUM COBPEMEHHOW  cpefpbl
pa3paboTkm Android Studio 1.1 2015. [laHHas cpeaa pa3paboTku
Nno3BOnsieT NPOBEPUTb NPUIOXEHUE HA YCTPOMCTBAX C pasHbIM
pasMepoM 3kpaHa M gaxe C pasHbiMu Bepcusmu API, Takke
UMeeT BCTPOEHHyt0 uHTerpaumio ¢ Github, noaaepxky
Heckonbkux APK ¢ pasHbiMu yHKLMSMU BHYTPM OOHOMO NpoekTa
1 MOAYMb ONTUMU3aLUN.

Cuctema uvmeeT yOoOOHbIA UM MHTYUTUBHO MOHATHbLIV
WHTEepPdENC, BLIMOMHEHHBIV N0 BCEM KAHOHaM «MaTtepuanbHOro»
An3ariHa, pekoMeHAoBaHHOro komnaHven Google.

Takum obpasom, paspaboTaHo MOBMIbHOE MPUMNOXEHWEe, C NMOMOLLBIO KOTOPOro B Gyaywem nnaHupyetcs
pa3BnUTb o6u.|.eH|/|e Mexay KnneHtamm U MmarasmHamiu, a Takxe opraHmsaumamiu, okasbiBawLllimne Kakue-nmbo ycnyru.
3710 no3BonuT NPUMEHNTb I/IH}J,I/IBI/I,EI,yaJ'IbeIIZ noaxod K KnueHTy, a 3Ha4yuT 3aMeHUTb HaKonuTesnbHble U CKUOOYHbIE

KapThbl, a TakXe sms-cepBuC B NOJTHOM obbeme.

Cnncok Mcnonb3oBaHHbIX MCTOYHMKOB!

g rwdE

MaTTepHbl npoekTupoBaHus / b. Bente, K. Cbeppa, 3. ®pumeH. — CI16.: MNutep, 2011. — 656 c.

Pewn, 3. ayyaem XML / 3. Pen. — M.: Bunbsamc, 2001. — 469 c.

SQL B npumepax a 3agadvax. YuebHoe nocobue/ . Actaxosa, A. Tonctobpos — M: HoBoe 3HaHue, 2002. - 176 c.
What is OOXML [OnekTpoHHbI pecypc http://officeopenxml.com/index.php]

The Fast, Secure and ProfessionalPHP Framework [QnekTpoHHbIit pecypc http://www.viiframework.com/]
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NEPCOHAIbHbIA BNOr

Benopycckuli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kyposckas O.C.
HepemucuHos [.U. — doueHm, K- m mexH. Hayk

Llenbto paboTbl siBnsieTcs paspaboTka canTa nepcoHanbHoro 6rnora (OT AusaiiHa 4O MHTerpauuu CBOEN
TeMbl B CMS) ¢ BO3MOXHOCTbIO KOMMEHTMPOBaHUA 3anucen 13 npodunen OCHOBHbIX COLManbHbIX CeTen, a Takke
BO3MOXXHOCTbIO AEeNNTLCS 3annUcaAMM B HUX.

Bnor npegcraenseT cobon canT € YyHUKanbHbIM AM3aNHOM, pa3paboTaHHbIN C y4eTOM OCHOBHbIX MPUHLMNOB
103a0VMnUTK, BO3MOXHOCTbIO O00OaBneHWss W pedakTUpOBaHMS MOCTOB MO OMNPeAerneHHbiM  pybpukam,
KOMMEHTMPOBAHUS MX, YCTAHOBJIEHHbIV HA CUCTEMY ynpaBrieHns coaepxumbiv Wordpress.

Cuctema npepgctaBnsieT cobor ko Ha A3blke pasMeTKu
PaapafoTka nuaafHa canTa rmneptekcta HTML ¢ wucnonb3oBaHWEM KackagHoW Tabnuubl
ctunen CSS. OnpegeneHHble 3NeMeHTbl calTa BbINOSIHEHbI C
ucnonb3oBaHneM BcTaBok Ha HTML 5, a takke CSS3, a Takke

.,L moaynen Java Script. bnarogaps aTUM TEXHOMOrMAM peann3oBaH
WHTEPECHBbIN U COBPEMEHHbIN MeXaHW3M HaBuraumm Mexay
Hanucanwuwe HTMLICSS pasgenamu B BuAe KPYroB C AvHaMuYHbIMK hover-addektamu.
Kooa [na ycTaHOBKM calTa Ha CUCTEMY YMpaBlieHUs WCMONb3ykTCA
BcTaBkyn PHP. [Ona kaxgon M3 uvcnonb3yemblX CTpaHuy n eé
,L yacte Obin co3gaH cBOW LWAGMOH, K KOTOPOMY MOAKIOYEHbI
YHKLUMN.
OoSaenedue PHP- Ons cospgaHusa cobCTBEHHOW TeMbl Obinu paspaboTaHbl
BCTABOK pasHble CTUMK AN [MaBHOW CTPaHULbl, CTpPaHWL, TEMaTUK, a Takke
camoro nocra. [insa koppekTHol paboTbl 6rora G6binmM NOAKNIOYEHBI
‘L W MHTerpupoBaHbl B paboTy onpedeneHHble MOYyNu W nnarvHbl
(koMMeHTMpoBaHus, SE0-NHCTPYMEHTHI). BHuay 3anucu
MHTerpaura Tems s ChMS nogpasymeBaeTcsl OTODpaKeHMe CXOXUX HOBOCTENW W MOCTOB,
wWordpress peanus3oBaHHOE MpuW MNOMOLM MOAyNns, AN KOTOporo 6binuv
HanucaHbl cBou cobBCTBEHHblE CTUNWM Anst oTobpaxeHusi. Bce
‘L NMoCTbl Ha T[NaBHOW CTpaHuUe BbIBOASATCA Kak Onoku c
MUHMATIOpaMMW M TEKCTOM Ha HUX AMfs Nyylwero Bu3yarnbHoro
MoonweHmne BOCNPUATMSA HOBOCTWU. [INs oTOGpaxeHus CTaTUCTUKM MO CanTy
HEOOXOOMMBIX NNArMHOE 6bin noakntoveH Google Analytics.
W MOy e

Puc. 1 — Bnok-cxema aTanoB co3gaHnsi CBoen
TeMbl Ansa canta

Takum obpasom, pa3paboTaH calT ¢ COOCTBEHHON YHUKanNbHOW TEMOW Ha yoobHOWM cucTeMe ynpaBreHus ¢
BO3MOXHOCTbIO KOMMEHTMPOBAaHMWSA CO CBOMX Npodhunert B coumanbHbIX CETAX U pacluapMBaHUeEM 3anucen.

Cnncok Mcnonb3oBaHHbIX MCTOYHWKOB!
1. Cospgaem cBoi cant Ha WORDPRESS. BbicTpo, nerko, 6ecnnatHo / A. paueB. — M.: M3pgatenbctBo «Mutep», 2011. —
288 c.
2.  WORDPRESS OJ1A NMPO®ECCUOHAIOB / B. Yunesime, [. OamcTpa, X. CTapH. — CI6.: Mutep, 2014. — 464 c.
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NMPOMPAMMHO-ANMAPATHbIA KOMMJIEKC ONA MHTEPAKTUBHOWN
AODANTAUMUN CUCTEM MALLMHHOIO 3PEHUA

Benopycckuli eocydapcmeeHHbIl yHU8epcumem UuHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlanko A. B.
lMaHguneHok A. C. — Ma2ucmp mexH. HayK

Lienbto paboTbl ABNsieTcA paspaboTka NporpamMmHO-annapaTHOro Kommnnekca cnocobHoro onpeaensite n
yCTaHaBnnBaTb NapameTpbl CUCTEM MALUMHHOIO 3peHnsi. OCHOBHbIMU DYHKLMAMMW AaHHOMO KOMMIIeKca SABNsoTCA
onpeferneHve HepaBHOMEPHOCTN OCBELLEHHOCTY MOMS U NOUCK NIOCKOCTM Hanbornee peskoro n3obpaxeHus.

Tononornst cCoBpeMeHHON MHTEerpanbHON CXeMbl — 3TO CMOXHAA CTPYKTypa, COCTOSALLAsA U3 COTEH MUIIIMOHOB
reomeTpudeckmx duryp. leHeprpoBaHue Takon CTPYKTypbl Ha poTowabnoHe B TO4HOM COOTBETCTBMU C MPOEKTHBIMM
AaHHbIMW NpeAcTaBnseT cobor HepaspelunmMyto 3agady. NoaToMy HEOTbeMIEeMON YaCTbIO TEXHONOMMYECKOro
npouecca U3rotosneHns poTowabnoHOoB ABMATCS onepauus aBTOMaTUYECKOro KOHTPOMS TOMOMOrMM Ha
COOTBETCTBME NPOEKTHLIM AaHHBIM U Onepaums ycTpaHeHns obHapyxeHHbIX AedekTos [1]. Bce yctaHoBku ans
npoBeAeHNs AaHHOro TWMna onepaumnii CNpoekTMPoBaHbl Ha 6ase CMCTEM MALLMHHOIO 3PEeHWs, NOCKOMbKY BU3YarbHble
onepaumm ¢ y4acTeMm YernoBeka HEBO3MOXHbI MO CreayoLWUM NpUYnHaMm:

1) KOHTpOMb BeAeTcs B yNbTPadMoneToBoM CBETE, KOTOPbIN HEBUAMM AN YenoBeYeCcKoro rnasa;

2) TpebyeTcs BbICOKasi NPOM3BOAMTENBHOCTL ONepaLuii KOHTPOIS;

3) o4yeHb BbICOKas MIOTHOCTb 3MEMEHTOB MHTErparnibHON CXeMbl HE NMO3BONAET YENOBEKY PasnuyunTb AedekTbl
Ha hOHe NOBTOPSAIOLLNXCH SNEMEHTOB;

Ona HagexHoW u ycTonumBOoM paboTbl CUCTEM MALUMHHOMO 3PEHWSt B KOHTPOSbHO-M3MEpPUTENbHOM
obopynosaHum TpebyeTcs nx TO4Has HacTpovika 1 Kanubposka.

C uenbilo pelleHnss AaHHbIX npobnem B paspabaTbiBaeMOM  annapatHO-NPOrpaMMHOM  KOMMSeKce
peanu3oBaHbl cregytoLume dyHKLUK:

1) onpegeneHne HepaBHOMEPHOCTN OCBELLEHHOCTM MONS;

2) onpepeneHue 1 NMOWCK NMNOCKOCTU Hambonee peskoro n3obpaxeHus:;

OnpegeneHve HepaBHOMEPHOCTM OCBELLEHHOCTW MOMs  OCYLIEeCTBRAETCH npu  MNOMOLUM aHanm3a W
BM3yanu3auum MHTEHCUBHOCTW MUKCenen M3obpaxeHus no TPeM MPOM3BOSbHLIM CEYEHUSM BOOMb KOOPAUHATHBLIX
ocen X n Y. AHanvu3 BefeTcs B peXxume peanbHOro BpeMeHW, YTO Mo3BonisieT npoBecTy 6onee TOYHY HOCTUPOBKY 1
HacTPOWKY pPasfmnyHbIX OMTUYECKNX KaHANoB OCBELLEHNS.

Mounck nnockocTy Hambornee peskoro M3obpaxeHns NPONCXOAMT MpY MOMOLLM CBEPTKMU LmdpoBoro duneTpa
BuaeocurHanom. MakcumanbeHbIi pasmax pesynbTaTa CBEpPTKW yKasbiBaeT Ha MOSIOXEeHWe OMTMMarnbHOM NII0CKOCTM
POKYCHPOBKN.

Ha pucyHkax 1 1 2 npeactaBneHbl MpyMMep BXOASLIEro BMAEOCUrHana u pesynbTaT ero dunbTpauum no
nonepeyHoOMy CEYEHNI0 COOTBETCTBEHHO.

Tpadime kpaA Toncname

800
To0
600

Puc. 1 — BugeocurHan Puc. 2 — MNpadumk kpast Tononormmn

Taknm o06pa3om, 6Gbina paspaboTaHa cucTema crnocobHas onpefenuTe WM YCTaHOBUTb MapameTpbl Ans
nony4eHus Hambonee pes3koro M3oOpaxeHus, a Takke OTPerynupoBaTb OCBELLEHHOCTb nons. [daHHas cuctema
SIBNSIETCA YacTbio MPOrpaMMHOro obecrneveHnst No ynpaBrneHWo YCTAHOBKOW KOHTPOSsSt KPUTUYECKUX pa3mepoB IM-
6339 n ycraHoBkon mcnpasneHus gedektos Tononormm 3M-5131. MNepeuncneHHble yctaHoBku paspabotaHsl OAO
«KBETOM-OMO» 1 NpYMEHsI0TCA B MPOM3BOACTBE UHTErparnbHbIX CXEM TOMOMOrM4Yeckoro ypoBHsi 90 HM.

Cnncok UCronb30BaHHbIX MCTOYHUKOB!
1. Asako, C. M. MeTogbl nony4yeHuns cybnmnkcenbHOro paspeLueHusi Npu aBToMaTU4EeCKOM KOHTPOSIe OpUrMHaNoB TOMOMornm
nHTerpanbHbIx cxem / C. M. ABakoB // BecTHuk Benopycckoro HauMOHanbHOIO TEXHUYECKOrO YHMBEpPCUTETA: Hay4HO-
TEXHUYECKUI xypHan. — MuHck, 2008. —Ne 1. — 70 c.
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NOBbLIWEHUE 3OPEKTUBHOCTU TBUTTEP-AKKAYHTA

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlomako C. E.
lNMapxomeHrko [. A. — cmapwul npenodagamerb

Llenbto paboTbl siBNsieTCs  uUccnegoBaHwe, pa3paboTka WM MpUMEHEHME CMocoOOB  MOBbLILIEHUSI
3(hPEKTMBHOCTM TBUTTEP-aKKayHTa Ans nonynapusaumm kadeapbl «HXeHepHas Ncuxonornst u 3proHoMuKa» cpeam
abutypueHToB, CTydeHTOB W npenogasatenen. WHdopmaumoHHOW CUCTEMON, B KOTOPON MPUMEHSIOTCA
uccrnegoBaHHble Cnocobbl, ABNAETCA couuanbHas ceTb Twitter.com. AkTyanbHOCTb paboTbl o6ycrnoBneHa
NoNynApHOCTLIO AaHHOW couManbHOW CeTU cpeaun COTPYOHWMKOB U CTyAEHTOB Hallero yHuBepcuteTa, a B GonbLuen
Mepe TeM, 4YTO coumarnbHble CETU SBMSIOTCS HEOTbEMIIEMOM YacTblO >XU3HUM COBPEMEHHOrO Mosb3oBaTens
KOMMbHOTEPOM.

Ons  nonynsipusaumn kadpegpbl  VIHXEHEPHOW MCUMXOMOrMM U 3PrOHOMUKM  UCTOMb30Banuch  yxe
CYLLECTBYIOLLUME METOAbl PacCKpyTKM TBUTTEP-akkayHTa, a TaK Xe COOCTBEHHblE WCCNEeAOBaHUsl, KoTopble Obinu
NMOCTPOEHbl Ha OCHOBE W3yYeHWs 4eroBEYEeCcKOro noBedeHMs B coumanbHoi ceTu. PaspaboTaHHble MeTonbl
OTNINMYAKOTCA TEM, YTO MONb30BaTENb HE AOMKEH NNaTUTb AEHbMM, AOCTYN K CBOEMY aKKayHTY HUKTO He TpebyeT, a
TaK e pe3ynbTaT 3aMeTeH NPaKTUYECKN B TaKUE Xe CPOKM.

Mepen Havanom paboT ObiNM co3fdaHbl ABa TECTOBbIX akkayHTa nof paboyvmu HasBanuamu @IPIE_ru u
@IPIE_eng. B nepBoM 13 akkayHTOB WMCMOMb30Bancs PYCCKUN A3blK Kak OCHOBHOW, @ BO BTOPOM — aHMMUACKUN.
[aHHble 06 akkayHTax Obinu gobGaBneHbl Ha CalT Hallero yHuBepcuTeTa, fobaBneHbl B MNOAMUCKMA MUCEM HaLMX
npenopasatenen wu T.4. Co3gaBaeMble akkayHTbl OOPMIIEHbI COMMacHo COOCTBEHHO pa3paboTaHHbIM

3BPUCTMYECKMM NpUHUMiam. B nx

ocHoBe nexart paboTbl HAkoba
lezhiesnd HunbceHa, YbM 3aKOHbI
Sundsys  SABJISILOTCA  OCHOBOMOMararLmmm
Vonday= B 10320MMMTK.

Tak xe 6bino
nposeneHo n3yyeHue
aKTMBHOCTW unUTaTenen B pasHoe
CYTOYHOE BpPEMS U B pasHble OHU
Hepenu. Okasanocb, 4YTO B
24 paboune OHW cambiM aKTUBHBIM

BpEMEHEM SBMSNCS NPOMEXYTOK
C 2 po 3 yacoB [OHA, a B

12 BbIXOAHbIE C 4 00 5 yacoB gHs.
Mcxoga u3 nomnyveHHbIX
OaHHbIX, COOOLLEHMS B aKKkayHTax
) HayanM ny6nukoBaTbCA B 3TU
T SR EECEA LR TPOMSKYTIU  Bpewets.  ITH
Puc. 1 — 'pacumk COOTHOLLIEHNS KONNYECTBA aKTUBHbIX NPMMEHEHNe, Ha [OaHHbI MOMEHT,
ynTaTenen Ko BpeMeHu yBenmyunu ynTatenen HaLmx

akkayHToB Ha 10%.
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Taknm 06p830M, B Xoge pa60TbI ObINKn nccrneoBaHsbl, pa3pa60TaHbl N NPUMEHEHbI cnocoObl NOBbILEHMS
G(bd)eKTBHOCTM TBUTTEP-akKkaHyTa anda nonynapusaumm cneunanbHOCTU «MH)KeHepHaﬂ ncmxonorma n 3proHOMmKa».

Cnncok Mcnonb30BaHHbIX MCTOYHMKOB!
1. Hunbcen Akob, Noparxep Xoa. Web-gusaiiH: yaobctBo ncnonb3oBanus Web-cavitoB = Prioritizing Web Usability. M.:
«Bunbsame», 2007. — 368 c.
2.  [xed PackvH. NHTepdelic: HoBble HanpaBneHns B MPOEKTUPOBAHUM KOMMbIOTEPHbIX cuctem. — Cumson-lmoc. — 2004.
- 186 c.
3. E. CopokuHa, 0. depotyeHko, K. YebaHeHko. B coumanbHbix ceTsx. Twitter 140 cumBonoB camoBblpaxeHusi. Cl16:
Mutep, 2011. — 144 c.
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BnusaHue npuéma nMALLN Ha HCVIXO(*)MSVIOHOFM‘IGCKOG COCTOsIHUNe
yerfioBeka

Benopycckuli eocydapcmeeHHbIl yHU8epcumem uHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

JIsaxoeckut .41
Kapnosuy E.b. — M-p mexHUK u mexHornoaut, cm. npenodasamersib

Llenbto paboTbl ABNSIETCA 3KCNEPUMEHT MO OMpeAENEHN0 3aBUCMMOCTM NCUXO(U3NOINOrMYECKOr0 COCTOSHUS
YernoBeka OT KonmM4ecTBa NoTpebnsieMbIX Kanopuii.

Mpobrnema 340pOBOr0 NUTAHWS — OOHA M3 CaMblX BaXHbIX 3a00T KaXOgoro COBPEMEHHONO 4YernoBeka,
KOTOpbI MeyTaeT NPOXWUTb AOMrYI0 W aKTUBHYH U3Hb. OCHOBHOM (hakTop, BMUSIOWMI Ha Hale CaMO4vyBCTBUE,
3[0POBbE M BHELUHWI BUA — 3TO HaLle NUTaHWEe, Ha KOTOPbIN Mbl B COCTOSIHUU BMUATH.

Hay4yHble OaHHble O peakuum opraHvM3ama Ha npvém nuwmn u romog, 0asvpyroTcsi, B 4acTHOCTW, Ha
3KCrepumeHTe, MpoBedeHHOM B cepeguHe 40-X rogoB nNpOLWMOro Beka amMepukaHCKum ydeHbim E. Kncom.
OKCNEpPUMEHT MO3BONWUIM ONpPefennUTb XapakTep MNCUXOMU3NONOTMYECcKUX M3MEHEHWA Nog BnusiHMem ronoga. 36
YYaCTHMKOB 3KCMEPUMEHTa Ha MPOTSHKEHUM TpexX MecsueB ynoTpebnsino TOnbKo MOMOBUHY OT TOro KonuMyecTsa
Kanopwm, koTopble 6binn Obl UM HYXHbI.

Mbl Takke pewmnuM NpoBecTU NogoOHbIM 3KCNEPUMEHT, TONbko 3a Gonee KpaTkuii nepuos BpemeHu. B
SKCNEPUMEHTE MNPUHSAN y4acTue OAWH UCMbITyeMbli — toHowa 18 neT. MeTtoabl uccnenoBaHusi: HabnwogeHue u
namepeHue. B xoge HabniogeHve urkcMpoBanuCcb MokasaTenu, XapaKTepusyloLwme ncuxoriormyeckoe cocTosHue
UCNbITYEMOro (aKTMBHOCTb, SMOLMOHAanNbHOe cocTosHue u T.4.). COoCTosiHMe oueHuBanocb no 9-6annbHONM wWkane
CaMUM MCMbITYEMbIM U 3KCMEPUMEHTaTOpPOM. M3MepeHus 3aknioyanucb B MPOXOXAEHWW WUCMbLITYEMbIM TecTa Ha
BpemsA. PesynbraThl npeAcTaBneHbl Ha pucyHkax 1 m 2.

7 7 7
5
4
7

720 1191 820 2271 740 290 307 4609 789 1001
KONWYECTBO NOTPEBNAEMBIX KANOPWUIA

OLEHKA UCNBITYEMOIO

Puc. 1 — PesynbTatbl HabnogeHus.

109
78 70
740

820 2271 290 307 609
KO/IMYECTBO NOTPEB/IIEMbIX KAJTOPUIA

BPEMA, PE3Y/IbTATbI TECTA

Pwuc. 2 — Pe3ynbTathl namepeHus

PesynbTaTbl aKCnepuMeHTa No3BONWI cAenaTh Cneayolmin BbIBOA: OTCYTCTBME AOCTATOMHOMO KonuyecTsa
Kanopwuii, B 0COBEHHOCTU MSACHBIX MPOAYKTOB, HapyLlaeT paboTy opraHuama, NpMBOAUT K AMcHanaHcy MMMyHuTeTa u
HapyLUeHNIo NCMXOoU3NYECKOro COCTOSHMSA YenoBeka. [McTorpammbl MokasblBaloT, YTO Haw opraHvu3m Tpebyet
yrneBofoB 1 6enkoB yTpom, BO BpeMsl 3aBTpaka. He 3psi roBopsAT: «3aBTpak — CaMblii BaXKHbIA MpUem Ny 3a
AeHby. He cnegyet nponyckatb 06eq 1 NNOTHBIN YXUH.

Takum obpas3oM, npvem MUK JOSMKEH NPOMCXOOWTb B CTPOro onpegeneHHoe Bpems. [UTaHwe OOMmKHO
ObITb pa3HoobpasHbIM 1 MONEe3HbIM UM AOIMKHO BKMOYaTb Kak MSACHbIE M pbiOHbIE MPOJYKTbI, TaK W MOJIOYHbIE U
OBOLLM.

CnnCoK MCMOMb30BaHHbIX UCTOYHUKOB:
1. Caut: http://combucha.ru/reaktsiya _organizma_na_golod.html.
2. KonuH Kamnbenn, Tomac Kamn6enn, Kutanckoe uccnegoBaHue. PesynbTaTbl camoro MaclutabHOro uccregoBaHusi CBA3M
nutaHns n 3goposbs: 2013.
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KOMIMbOTEPHAA CUCTEMA UCCIIEAOBAHUA
CBOWUCTB BHUMAHUA

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Hukonaes A.FO.
BatiHwmedlH J1. A. — npogheccop, K- m rncuxonoauy. Hayk

Llenbto gaHHoM paboThbl siBNseTcs pa3paboTka KOMMbIOTEPHOW CUCTEMbI UCCIEL0BaHMS CBONCTB BHUMAHWS.
Cnctema wuccrnefoBaHUs CBOWCTB BHWMaHWs [JaeT BO3MOXHOCTb BbINOMHEHUS Tpex nabopaTtopHbix paboT:
uccnegoBaHue  XapakTepucTuk  n3bupaTenbHOCTU  BHUMaHWs METOAOM  KOPPEKTYpHOM npobbl, uaMepeHue
YCTOWYMBOCTM W KOHLEHTPaUMN BHUMaHWSA (METOAOM KOpPeKTypHow npobbl  BypaoHa-AHduMoOBa), nccnegosaHue
nepekno4aemMocT BHMMaHua (C ncnonesosaHnem tabnuy 3. LWynete B moandmkaumm B. Mapuwyka n U. Ceicoesa).

WccnepoBaHne xapaKkTepucTuK 3bupatensHOCTM BHUMaHWUSA METOA0M KOPPEKTYpHON Npobbl. KoppekTypHbie
Npobbl MOryT COCTOSATb M3 pa3HOro poga CTUMYMOB: OykB, LMMP, reOMETPUYECKUX Uryp, CBA3HbLIX U HECBSA3HbIX
TEKCTOB M T.M. 3ag4aya UCMbITYEMOro 3aknoyaeTcs B obHapyxeHnn 3agaHHOro CTMmyna cpeau Apyrux CTUMYroB U B
UKCUpPOBaHUK ero Ha GraHke Tem UM UHbIM CNOCcoBOM.

lMokasaTtenem TOYHOCTWU M3OUPATENLHOCTV BHUMAHUS B U3BECTHOW Mepe MOXET CMyXuTb KoapduuUeHT
TOYHOCTM BbINOMNHEHNs 3agaHuda. KoaddumumeHT TOYHOCTM BbINOMHEHWS 3adaHus (A) paccuntbiBatoT no dopmyne
yunnna:

rae N — obLiee konm4ecTBo 0BHapYXeHHbIX CTVMYIOB;
I — KONIMYECTBO HEMpaBUIibHO OBHAPY>KEHHbIX CTUMYIOB;
p — KOMMYECTBO NPONYLLEHHbIX CTUMYIIOB
M3amepeHne YCTOMUMBOCTM W KOHUEHTpauuu BHMMaHWA (METOAOM KOoppekTypHow npobbl  BypgoHa-
AHdmmoBa). B paHHOM cucTeme ucnonb3yeTcs KoppekTypHas npoba BypaoHa—AHdUMOBa (BblYepkuBaHue
3afaHHblX OykB Ha OmnaHke), BbinonHsemass Ha coHe nMomex. YCNoBHbIM MoOKasaTenieM YCTOWYMBOCTM BHUMAHMS

OCHOBHbIE MOZYTH ABMNAETCA W3MEHeHMe CKopocTu Bblbopa. Tak kak B
OaHHOM 3aJaHUWM He OA4MH CTUMYM, @ HECKONbKo (m n) u,
Moayne Moayne COOTBETCTBEHHO,  BpPEMEHHbIX  MNpOMexyTkoB  6yaet
obpabotin ${ npocmoTpa
otBeTOR peaynb1aTon Heckonbko (Tn), TO M3MEHeHMe CKOpoCTU Bblbopa Ha
NPOTSKEHWM  BCEro 3apaHus OyaeT  onpeaensitbest
T T CnefyroLLMM BbIpaXXEHUEM:
wom | [ Mo T [ o mn.
MPEABABNEHN [afpd cmﬂlyanoro obpabotkn T1 T"
# GTuMynos marepuana pesyneTaton YCcnoBHbIM nokasartenem KOHLeHTpauun
P Mogayne paGotel ¢
T [ | rpacmsecim BHMMaHus (K' n K") sBnseTcs oTHoweHne koadduumeHTa
MHTEPGelicoM TOYHOCTM BbINONHEHUS 3a4aHns Ha poHe nomex (An n
none3oeatena N "
Mogyne | | Moy A ) K TOYHOCTM BbIMOMNHEHUs 3aaaHus 6e3 nomex (A'Gn un
permcTpauun aBTOPU3aLMK "
A"6n) n onpegensieTca crnegyLMM BbIpaXXeHUeM:
Moayne K :i
| cOo3daHma Aﬁu ,
et Baabl
Eianion 5 PacueTbl KOSCb(bMuMFHTa TOYHOCTM, Kak Aansa
= yCroBuWiA NOMEX, TaK 1 ycrnoeuii 6e3 nomex, Npon3BoasTcs
no obLemy npuHLmMny, oTpaxeHHoMy B chopmyne Yunnna.
r MporpammHas 4acTb KOMMfekca BKItOYaeT
Moaynk paboTel ¢ .
A cneayoLime KOMMOHEHTbI:
DaHHGIMM - nporpamMHOEe CpeacTBO  MCCNEeOoBaHWsi  CBOWCTB
BHUMaHuUS;
Puc. 1 —Cxema paboTbl CUCTEMBI - BHelUHee xpaHunue nHgpopmauum (XML daiins);

- nnatdopma Framework 4.0.

Cuctema umeeT ygobHbI ons nonb3oBaTtens rpaduyeckuii MHTepdeinc u obcnyxmBaeT MHOXECTBO
dyHKUMI, Hanpumep, COXpaHeHns pesynbTaToB MNPOXOXAEHWS, CO3[4aHus, pedakTUpOBaHWA W yadaneHusi
CTUMYTIbHbIX 6a3 BCeX OMbITOB, MPOCMOTP pe3yrbTaToB OMbITOB.

Takum oOpa3om, B xoge paboTbl Obina cos3gaHa CcuCTeMa MWCCNedoBaHWsi CBOWCTB  BHUMAHWS,
paspaboTaHHas B cpege nporpammmnpoBanms Microsoft Visual Studio Ha a3bike C#.

Cnu1cok Mcnonb3oBaHHbIX UCTOYHMKOB:

1. UWynewiko, N. T. Mcnxonormsa BocnpuaTna 1 nepepaboTkn MHopmauun: yuebHo-meToanyeckoe nocobue K npakTmyeckum
Buaam 3aHsaTun / W. . Wyneriko. — MuHck : BI'YUP, 2009. — 89 c.

2. TMnatdopma .NET Framework [OneKkTpoHHbIn pecypc]. — OneKkTpoHHble [aHHble. — Pexum pocTtyna
http://msdn.microsoft.com/ru-ru/vstudio/aa4955444

3. Visual Studio [OnekTpoHHbIN pecypc]. — OnekTpoHHble AaHHble. — Pexum goctyna :  http://msdn.microsoft.com/ru-
ru/library/52h65k/aspx
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NPOrPAMMHOE OBECMNEYEHUE 5151 CPABHEHUA TEKCTOBbIX
dAUITIOB

Benopycckuti 2ocy0apcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Ocaodyuti A. B.

BatiHwmedlH J1. A. — npogheccop

Llenbto paboTbl siBnsieTca pa3paboTka NporpamMHOro MpUoXeHUs, KOTOpPoe CpaBHMBAET [BAa TEKCTOBbIX
(avina, BbIBOAUT HeJocCTawLWmii hparMeHT TEeKCTa, a Takke BblAEnNseT TEKCT, OTNMYaloWUNnCca OT OPUTMHANbHOrO.
Pa3paboTaHHbI MporpaMMHBIN MOZYNb NpeacTaBnsaeT cobow nporpaMmmMy, KOTopas 3anyckaetcsa ¢ pabodero crona
Windows. Mporpamma mncnonb3yeT nporpammMHyto nnatcdopmy .NET Framework

Momevaem gaHHbIA
CUMBON Kak
yAaneHHbIA

Eo 2oM TEKCTE HETY TaKOro e

Crapt

MNpoxogum no
nesomy TeKcTy

HeoBp. cumBona?

CNK CUMBON el e HE
oBpaboTaH

B kogde nporpaMmbl peanv3oBaH
MainWindow() — KOHCTPYKTOp [flaBHOTO  OKHa,
KOTOpbI UHULMANM3NpyeT 3TO OKHO - rpaduyeckun
WHTepdenc, a nocne cpaBHMBAET CTaHAAPTHblE
hannsbl. CompareButtonClick() — 3arpyxaet 2
davina, ykasaHHbIX Monb3oBaTenemM, pasbuBaeT wux
Ha cumBonbl. [NpoBepsieT pasmepbl ¢annos, ecnu

HMwem Bo Zom dmine

 HAYMHAIOW VIOCA Ha
i o,

Momevaem
LenouKy
CHUMBONOB Kak
CABKMHYTYH

CIK LenoYka CaBUHY

Momeuaem
uenoyky
CUMBOMOB Kak
CTOAW Y Ha
MmecTe

TNEBbIA TEeKCT Oonbllue npaBoro no pasmepy, TO
MEeHSIET UX MecTamMy 1 cpaBHUBAaET, 3aTEM BbIBOOUT
MX Ha 3kpaH. Cam anroputM paboTbl Mporpammbl
BbIFNAOANT cnepyroLmm obpasom: CcHavana
npoBepsieTCs  TEKCT CrneBa, €ecnM  HaxoauTcs
HeobpaboTaHHbIN CMMBOM, TO NPOBEPSETCS Hanuyme
TaKoro ke cumBona BO 2-oM TekcTe. Ecnu HeT Takoro
CUMBOJIA, TO OH NMOMeYaeTCcsl Kak yaaneHHbl. Ecnu
eCTb, TO OCYLLECTBNSAETCA MOUCK BO BTOpOM dhanne
LLeNoYKkM CMMBOJSIOB, PaBHOW Lienoyke 13 1-ro danna,
HauyMHalLWeNcs Ha AdaHHbIM  cumBon. [anee
npoBepsieTCsl, He CABWHYTa NN LENoYKka, ecrnu
Lernoyka CABUHYTa, TO Takas Lenoyka nomevyaercs
Kak caBuHyTad. Ecnu HeT, TO nomevaeTcs kak
cTosiLas Ha MecTe. Mocne 3TOro BCe
HeobpaboTaHHblE CUMBOJIbI MOMEYATCS Kak HOBbIE.

Anroputm CpaBHEHUS annos
npeacTaBneH cnegywowmMm obpa3oMm: NpoucxoauT
npoBepka Ha CyllecTBOBaHWe alnoB, 3aTem

Momevaem sce
HeoBpaboTaHHbIEe
CUMBONbI B
Npasom TekcTe Kak
HOBbIe

Puc. 1 — CTpykTypHast cxema paboTbl anroputma
nporpamMmbi.

CunTbIBAETCA [OBa TekcTa M3 (alfioB M BHOCATCS
NOCMMBOJIbHO B [ABa ClMuUCKa. 3aTtem nposepsaeTca
pa3vep TeKkcTa, ecrnv neBbli Gonblie npaBoro, TO
TEKCTbl MEHAOTCA MecTaMu. 3atem naetT cpaBHeHue,
rnocrne TEeKCTbl OnNATb MeHsitoTca MecTamu. [locne
3TOro TeKCT Bblgensietcs usetoMm. 3atem oba Tekcra
BbIBOAATCSA B COOTBETCTBYHOLLME MONS.

Takum obpasom paspaboTaHa cuctema, KOTopasi MO3BONSET CPAaBHMBATbL [ABa TEKCTOBbLIX hanna, BblAenaTb
yoaneHHble CUMBOIbI ,a TakK XXe BblAeNATb pas3nnyimna mexay TeKCtamun.

CnmMCoK MCNOMb30BaHHbLIX MCTOYHUKOB:
1. Puxtep, [Ix. — MNporpammupoBaHue Ha nnatdopme Microsoft .NET Framework / . Puxtep — M. : Pycckasa Pegakuus — 2005

—480c.

2. MNeTuonba, Y.— MporpammupoBanve Ons Microsoft Windows Ha C#. B 2 1./ Y. MeTuonba — Mocksa — 2002 — T. 2 — 1150c.
3. Mayapc, 1. — Microsoft Visual Studio 2008 / J1. Mayapc, M. CHenn — BXB-MeTtepbypr, 2009 — 1171c.
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ABTOMATU3ALMNA KOHBEPTALMU NPUTOXEHUA C NOMOLLbIO
XSLT NPEOBPA3OBAHUHA

Benopycckuti 2ocy0apcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Ocmposckuli A. M.

Kmuma 0. Y. — accucmeHnm, Mmazucmp mexH. Hayk

Llenbto gaHHoM paboThl aBngeTcsa paspaboTka NpuUnoXeHus, B KOTOPOM OCYLLECTBRSETCA aBToMaTnsaums
KOHBepTauun BU3HEeC-norvkn NpunoXxeHun. [laHHoe npunoxeHue MO3BONSET CKOHBEpPTUpoOBaTb Gomnblune oOGbembl
KoAa 3a marbii MPOMEXYTOK BPEMEHM.

PaspaboTaHHbIi MporpammHbIi  MOAyNb npeAcTasnsetT coboi nporpaMMy, KoTopas 3anyckaeTcs u3
komaHgHon ctpokn Windows. [Nporpamma BkrntovaeT B cebs NEKCUKO-CUMHTAKCUYECKUA aHanmsaTop, MOAYIb,
cofepxalumni peanusaumio XLST-npeobpasosaHuii, Habop ainos, oNMCbIBaOLLMX rPAMMAaTUKY UCXOAHOTO A3blka, 1
dannos, onucbIBaOLWMX rPAMMaTUKY LIeNeBoro s3blka.

Mporpamma ucnonb3yeT OBe CTOPOHHWE Oubnuotekn: Gubnmoteky Parser Generator oT Bumble-Bee

UcxopgHble cbannsi
NMPUIrIoO>XeHMUnA

11

Jlekcuko-
CUMHTaAKCUM4YecKum
aHanus

1

Dannsi,
onucsbiBaowme
rpaMmmMmaTmKy sAi3biKa

NMpomeixyTouHan
XML 1

1l

NMocnepoBarenbHOCTbL
XSL-npeobpaszoBaHun

1L

NMpomesxyTouHasn
XML 2

1L

PesaynsTHMpyrowee
XML-pepeBo

1L

Dannsl
pe3ynbTUpylouLero
NMPUIIOXXEeHMUsA

Puc. 1 — CTpykTypHasa cxema KoHBepTauuu

npunoXxeHuna

Software n cBobogHO pacnpocTpaHsemyto GubnuoTeky

aHanmsa XML-gokymeHTOB libxml2. dannbl,
onucbIBaKwLLME rpaMMaTuKy s3blka, cogepxart B cebe
CMNCOK TUMNOB, KMaccoB W 0as3oBbIX METOAOB,

cogepxawmxca B 3TMX knaccax a3blkoB C# n
PowerBuilder. JleKCMKO-CUHTaAKCUYECKMIA  aHann3aTop
npeacraenser cobol  moaynb,  OCYLECTBSOLWNA
nomnHyto pasbopky ncxogHoro chana u dhopmMupyoLmi
m3 Hero XML-gepeBo. PesynbTatoM  neKCUKO-
CMHTaKCMYeCcKoro aHanmsa MCXOOHOro Kopa npoueaypbl
SBNSAETCA CUYHTaKcn4yeckoe AepeBo, KoTOopble
npeacrtasneHo B Buae XML.

Mpouecc  TpaHcnAuuMmM  3akn4vaeTcs B
BbIMONIHEHUM Hag dTuM  gepeBoM cepum  XSL-
npeobpasoBaHuii. Kaxpgoe Takoe npeobpasoBaHue
MOXET U3MEeHsITb BUA Aepea: fo6aBnsATb Unu yaansiTe
BETBU, W3MEHsITb OnpefeneHHbIM o0pa3omM Ha3BaHWs
TEroB WNM TEKCT, 3aKM4YEeHHbIi Mexay Teramu.
CooTtBeTcTBYylOLWNE npasuna ans Kakgoro
npeobpa3oBaHnst cuuTbiBalTCa M3 dannos. CunTtas 13
darnna npasuna n onpeaenus NOPSOOK UX MPUMEHEHUS,
TPaHCMATOP Ha4YMHAET MOCNeAoBaTENbHO BbIMOMHATH
XSLT-npeobpasoBaHuns Hag XML-gepesom. O6paboTka
ucxogHoro XML-gepeBa BbINOMHSETCA C MOMOLLBIO
dyHKkumin Gubnuoteku libxmi2 u libxsit.

Ona ypnobHoro onepupoBaHus  YHKLMAMU
OubnNnoTekn CNPOEKTMPOBaHbI U peann3oBaHbl Kracchl,
npegocrasnsawLmne 06 BEKTHO-OPUEHTUPOBAHHbIN
dyHKUMoHan ans paboTkl ¢ NpoueaypHON MO CTPYKType
6ubnuotekon libxmi2.

Mpongsa onpeneneHHoe KONMYEeCTBO Npeobpa3oBaHniA, NONyYaeTcs pesynbTupyollee AepeBo. ATo AepeBO
npeobpasyeTca B TEKCT pes3ynbTUpYHLLEen npoueaypbl NyTeM Bbi30Ba COOTBETCTBYKOLLENW yHKUMM Gubnuoteku
libxml. B KOHe4YHOM nTOre, pesynbTaT nepeaaeTcs B OCHOBHON MOAYIb, rA€ OH COXPaHAETCH B HYXHYIO AUPEKTOPUIO.
[anee npoucxogut cocTaBneHne KoHeyHoro ddavna nytem obbeduHeHns XML-gepeBa W NpUMEHEHMeM
NHANBMAYAIbHbIX ANA KOHEYHOro A3blka NpaBuil.

Takum obpa3om paspaboTaHa cucTema, NPon3BoAsLLAs KOHBEPTALMIO NPUINOXeHNs ¢ a3bika PowerBuilder B
npunoxexve Ha asbike C#, ¢ ncnonb3oBaHne cpedbl nporpammuposanns Microsoft Visual Studio n a3bika C++.

CnMCOoK UCMNOMb30BaHHbIX NCTOYHUKOB:

agrONE

68

Crpayctpyn, Bb. Asbik nporpammupoBanusa C++ / b. Ctpayctpyn. — M.: U3paTtensctBo «BuHom», 2011. — 1136 c.
MatTepHbl npoekTnpoBanus / b. beltc, K. Cbeppa, 3. ®pumeH. — CIM6.: Mutep, 2011. — 656 c.

Pewn, 3. Mayyaem XML / 3. Pen. — M.: Bunbsamc, 2001. — 469 c.

XSLT. C6opHuk peuentos / C.Manrano. — M.: Bunbsimc,2008. — 356 c.

The XML C parser and toolkit of Gnome [OnekTpoHHbI pecypc http://www.xmlsoft.org/]



(DyHKLIMOHaanoe TecTnpoBaHue MOOUNBHbIX anHO)I(eHMﬁ

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

lNaHbkosa U. I
Hasbidosckuli A. I'. — douyeHm, k- m buonoauy. Hayk,0okmapaHm bI'YVP

Llenbto paboTbl iBNsieTcA aHanun3 npouecca MyHKLUMOHANbHOTO TECTUPOBAHUSI MOOUIBbHBIX NPUIOXEHWIA. B
npoLecc TeCTUPOBaHWS BXOAAT: W3yveHne TpeboBaHui, pas3paboTka TECTOBOW [AOKyMeHTauuu, [ObiIMOBOE
TeCcTUpoBaHWe, HenocpeacTBEHHO Mpouecc (PYHKLUMOHANbHOro TeCTUPOBaHWS, NMPOBOASALLMIACA C UCMOMNb30BaHMEM
NMOArOTOBMEHHON AOKYMEHTauuW, 3aHeceHuWe HaWgeHHbIX OWKWOOK B Gar-TpekMHroBylo CUCTEMY, PerpecCMOHHOe
TecTMpoBaHue, CUCTEMHOE TecTMpoBaHue. Llenbio aHanunsa npouecca PyHKLMOHANBHOro TECTUPOBAaHNSA MOBUIBHBIX
NPUNOXEHNN SBNSETCA M3y4YeHne OCODEHHOCTEN TeCTUPOBaHMSA Ha MOBOWMbHBIX YCTPOWCTBAX, M3yYeHWe SABMNeHWs
dparmeHTauuu, onpegeneHne ctpaTernm TeCTMpPOBaHNS NPUNOXKEHUA Ha MOBWIbHBIX YCTPOMCTBAX.

n3y4yeHue npouecca aHanusa TpeboBaHui, cnocoboB coobLleHus
0 Hanuuum ownbok B TpeboBaHWSX, MNaHMPOBaHWE payHAoB
| TecTMpoBaHus. PaccMmoTpeHbl M NpoaHanuaMpoBaHbl pasnuyHble
‘ MnaHupoBaHue BUObl TECTOBOW AOKYMEHTaLMW, UX OTIMYUS, MIChl U MUHYChI
‘ pasnuYHbIX BUOB TECTOBON JOKYMeHTauuu. MpoaHanuampoBaHb
TeCTUPOBAHUA OCHOBHbIE BU/ibl (OYHKLIMOHAMNBHOTO TECTUPOBAHUS, UX OTNIMYMS OT
HEeYHKLMOHANbHLIX ~ BWIOB  TECTMPOBaHWS.  PaccMoTpeHb
/66-13paﬁoTKa ., \. HECKOMbKO BapUaHTOB 6ar-TPEKUHIOBbIX CMCTEM, HEeoBXOAUMbIX
Ons  OTCReXuBaHWs npouecca WChpaeneHus  ownbok B

NPUMNOXKEHNSIX.
PaspaboTka TecToBbIX MpoaHanuanpoBaHbl  PasnUYHbIE  BUObl  MOBUMLHBLIX
npouegyp v cueHapues MPUMOXEHWUA, WX OTNUYUTESIbHBIE  CBOWCTBA, OCOBEHHOCTU
I TECTUPOBAHUSA B 3aBUCHMOCTM OT BMa MOBUMNBHOrO NPUNOXKEHUS!.
PaccMoTpeHb! oTnNuns npouecca DYHKLMOHANBHOIO
MoaroToBKA AaHHBIX TECTMPOBaHUSA Ha MOBUMbHBIX YCTPOWCTBAX OT (DYHKUMOHANBHOTO
TeCTUPOBaHUS! NPUMNOXEHNNA, npeaHasHaueHHbIX ans
\ / NepcoHansHOro KoMnbloTepa. MayyeHo siBneHune dparmeHTauum,
O0COBEHHOCTM,  BbI3BaHHble 9TUM  SIBMIEHMEM, a  TaKkke
HEOBXOAMMbIE M3MEHEHUS!, KOTOPbIE [AOMKHbI OblTh BHECEHbI B
5 NPOLIECC TECTUPOBAHUS MOBUMbHLIX MPUIOXEHWUIA. PaccMoTpeHsbl
bINONHEHWE TECTOB HEeoBXoAMMOCTb MpoLiecca U cam MPOLIeCC Co3aaHus MaTpuubl

I [eBalicoB

AHanua npouecca TeCTUpOBaHNA BKIOYaeT B cebs
‘ AHanus TpeboBaHnit ‘

OT4eT 0 TECTUPOBAHUN K
aHanM3a pe3yneTaTtoB

Puc. 1 — Cxema npoliecca TeCTUpOBaHus

CrpaTernn pyHKUMOHaNbHOro TECTUPOBAHNS PACCMOTPEHBI C Pa3fNYHbIX MNO3ULIMIA B 3aBUCKMOCTM OT BUAOB
MOOUIBHBIX MPUMNOXeHW. [poaHanu3npoBaHbl 3MYMATOPbI, CUMYMATOPbl W WHCTPYMEHTbI TECTUPOBaHWUS,
cnocobHble NOMOYb B MPOLECCEe TEeCTUPOBAaHWA MOOMMNBbHBIX MPUIOXEHUA, MIOCbl U MUHYCbl 3TUX CNocoboB.
OnncaHbl OCHOBHblE Mpobnembl, BO3HMKAIOWME B XO04e npouecca (yHKUMOHANbHOrO TeCTMPOBAHMA MOOWMBHBLIX
NPUNOXEHNIA.

Takum obpasom, B xode paboTbl NpoaHanM3vpoBaH MOMHbIA NPOLECC PYHKLMOHAMBHOrO TECTUPOBaHMA
MOBUIIbHBIX MPUIIOXKEHWU, OCOBEHHOCTN BWAOB TECTUPOBAHUS, BWAOB MPUMOXEHWUN, U3yYeHbl OCOBEHHOCTU
TECTMPOBaHMSA Ha MOBUIBbHBIX YCTPONCTBAX.

Cnncok Ucnonb30BaHHbIX NCTOYHUKOB!
1. CasuH, P. TectnpoBanue ot Kom: Mockea, 2007. — 312 c..

2. Kotnspos, B. M. OcHOBbI TECTUPOBaHKS NPOrpamMMHoro obecneyenus: Mockea: MYWUT, 2006. — 288 c.
3. Pobept KanbepTcoH. BuicTpoe TecTuposaHue: Mep. ¢ aHrn. — Mocksa: Bunbsime, 2002. — 624 c.
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NMPOMPAMMHbIV KOMMJNEKC: NCCNEOQOBAHME NOBEOEHUSA
YEJIOBEKA B YCNNOBUAX ONMACHOCTH

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

PadHéHok A.J1.
Llyneliko U.I". — doyeHm, K-m rncuxonoauy. Hayk

Llenbto gaHHom paboTbl sABnsieTcs paspaboTka MNpPOrpaMMHOro KOMMIieKca, npeaHasHayeHHoro ang
NnpoBeOeHNs 3KCMEPUMEHTANbHOrO MCCNefoBaHWUA  PasfMYHbIX MCUMXOMNOrMYECKMX (OaKTOpOB, BIUSIOWMX Ha
noBefeHve YernoBeka B yCroBusx onacHoctu. OH Mo3BofsieT MOAENMpoBaTb CUTYaLUW, B KOTOPbIX MPUCYTCTBYHOT
dusunyeckme u (Mnu) coumanbHble ONACHOCTWU, OpPraHW3oBbIBaTb AEATENBbHOCTb WUCMbITYEMbIX B TaKMX CUTyauusix,
bMKCUPOBATb U COXPaHsSTb AaHHbIe 00 0COBEHHOCTSAX U pe3yrnbTaTax Takow AeATEeNbHOCTY.

Mopenvpyemasi oesiTenbHOCTb NPeACcTaBnsieT cobol crnexeHue 3a ABMXKYLLUMMCS OOBHEKTOM — GeryHkom.
CTMMynbHbIA  MaTepuan MeTOAMKM MpeAacTaBnsieT cobol oTobpaxeHwe Ha 3kpaHe [Jucnnesi YCTPOUCTBA,
cofepxallero Ha NMUEeBON NOBEPXHOCTW Mpope3b B BUAE MPAMOYrOfibHUKA MU Kpyra, No KOTOPOW C MOCTOSIHHOW
CKOpPOCTbIO CrneBa Hamnpaso (MnM NO YacoBoOMW CTpenke) nepemellaeTtca beryHok. Tpaektopus OBukeHusa BeryHka
0603HayeHa NMHNEN.

MpoekTvpyemas cuctema
COCTOUT M3 [OBYX MOACUCTEM,

Toncketema "SkerepMerTarop! TloacueTema "HensTyeMsri' KOTOPbIMU ABNAKOTCA.
= noacucrtemMa «3KcnepumMmeHTaTop
1| Mogynb orpasmuerns Moxyis BeIGopa K
noetyna pekIMa paGoTEL Moy perucTpamHH 1 - - Cpefl,a» n noacucrtema
| I «ucnbityembin — MK — cpepa».
[ | | Momyup usmeHeH:T Moynb HHCTpYKTHpOBaHHs || | Ha3BaHHb|e I'IO,E[CVICTeMbI
HACTpOeK | B3aMMOCBA3aHbI MO KpUTepuro
‘ uenesor yHkumm CHMC un B 1O
Momynb penaKTHPOBAHKES Monyms BHTOMIEHIET —
| sosgurypams: TPEHHPOBOUEOH CepHi xe BpemMsa OHU ABMNAKTCA
- ‘ \ OTHOCUTENbHO  HE3aBUCUMbIMMU,
Monyne nposeaesrEa
| | | Monaymp npocmotpa SKCIEPHMEHTANLHOH CepHH 11 T.e. Kaxkaas n3 HWX MOXeT
PE3YIbTATOR T (byHKLI,VIOHMpOBaTb caMocCTOoA-
MOI[}'H]: BBIBEO[A Pe3VIIBTATOB ——| Ten bHo
‘ YuutbiBas npuHUUNbI
PI— pacnpegeneHvs  yHKUMn B
peyIBTATOR 71 CYMC wmexgy 4enoBekoM U
TeXHN4YeCKnumMmmn YCTPONCTBaMMU,
Monynn obecneuerms 2 o
paboTs DoACHETEM U ObIn nposegeH aHanus (byHKLIMM
XPaHEHHS ONEPATHBHBIX nporpamMmmMHOro KOMMJieKkca C
FIBHBIX Lenbto pacnpepgeneHus nx
mexay 4erioBEKOM n
KOMMbIOTEPOM.

Puc. 1 — CtpykTypa MHOpPMaLMOHHOW CUCTEMBI

B xope paboTbl NpoaHanuampoBaHbl YHKLMK NPOrpaMMHOro KoMrisiekca, paspaboTaHbl anroputMbl paboThbl
nonb3oBaTenen, cueHapuii WHGMOPMAaUMOHHOIO B3aUMOAEWCTBUS YenoBeka W MepCoHanbHOro KoMmnbloTepa.
PaspaboTaHHbIi NporpaMMHbIA  KOMMMEKC MOXHO WCMONb3oBaTb Kak B MCCNegoBaTenlbCkux Lensx ans
nccrenoBaHna MOBEAEHMsI YeroBeKka B YCIOBMSIX OMacHOCTW, Tak M B 0OpasoBaTenbHbIX LEnsx: OH MOXeT
npumeHaTbCH B y4ebHOM npoLecce B
kayecTBe nabopatopHor paboThbl.

Takum o6pas3oB, B xof4e BbINOMHEHUS paboTbl BbiN co3aaH MPOrpaMMHbIA KOMMSIEKC MO UCCREeAOoBaHUIO
noBeAeHNs YenoBeka B YCINOBMAX ONMACHOCTM C NMOMOLLbIO cpeabl pa3padoTkn Microsoft Visual Studio 2012 Ha s3bike
nporpammupoBaHuns C#.

Cnuncok Mcnonb30BaHHbIX UCTOYHWKOB:
1. LUWynenko, WN. T. Teopus un MpaKkTUKa WHXEHEPHO-NCUXONIOTMYECKOTO MPOEKTUPOBAHNSA U 3KCNepTu3bl:  y4ebHo-
MeToanyeckoe nocobue k npaktuyeckum sugam 3aHsTtum / U. I'. Wynenko. — Munck: BI'YUP, 2009. — 126 c.
2.  ®ununnosa, M. I'. Ponb Heoco3HaBaeMbIX 3Ha4Y€HWI B NPOLECCe BOCMPUSATUS MHOMO3HaYHbIX M300paXKeHWi:
aBTopedepaT AnccepTaLmmn Ha CoMCKaHMe y4eHON CTeNeHn kaHamaaTa ncuxonornyeckmx Hayk / M. . dunvnnoea. -
Cankt-MNeTtepbypr: CMIy, 2006. — 20 c.
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ABTOMATU3UPOBAHHOE ®OPMATUPOBAHUE TEKCTOBOW
AOKYMEHTALIUU

Benopycckuti 2ocy0apcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

PybaHosa U. A.

Ocunosuy B.C. — douyeHm, K-m mexH. HayK

Lienbto paboTbl siBMsieTcs pa3paboTka NpUIIoKeHWs, B KOTOPOM OCYLLIECTBMSIETCS aBToMaTu3auums npolecca
npuBeAeHUs TEKCTOBOM [OKYMEHTauuMu K 3afaHHblM napametpam opmMaTupoBaHusi. [JaHHOe NpurioxeHue
NO3BONSIET YNPOCTUTb 3agady PyYyHOro hopMaTUpPOBaHUSI M 3HAYUTENBHO COKpallaeT BpeMs Ha peanvsauuio

NoCTaBfIEHHOW 3aJayu.

[lpozpaMMa

Y1l npunoxeHue

Modyae

Pl Modyas zazpysky

Modyas odpadomxu

Modyas - 1
Modyas - N

CEPBEP

bpayzep

Puc. 1 — CTpykTypHas cxema nporpaMmmbl

PaspabotaHHass cuctema npegcTaeBngeTr  cobGow
0o6LLeoCTyNHbIA  CalT, KOTOPbIA  COOAEPXUT  NPOrpPaMMHbIN
MoZynb, MO3BOMSALWNA  3arpyxaTtb  TeKCToBble  chaiinbl,
NPON3BOAMTL MaHUMYyNAUUM Hag TEKCTOBLIMU [OKYMEHTamu,
COXpaHsTb M3MEHEHWS U CckauuBaTb OTAOPMATUPOBAHHbLIE
dannel. Takum obpasom, nonb3osBaTento HeT HeobXooUMOCTU
cKkauMBaTb W 3arpyxaTb YCTAHOBOYHbIE (dainbl, AOCTATOYHO
nmeTb K ¢ 6pay3epom 1 JOCTYNOM B MHTEPHET.

Mporpamma BKIIOYaET B cebs mMoaynm
npeobpasoBaHusi  uMcxogHoro danna B html, Mogynu
peLaKTUpOBaHUS  CTUMEN [OKYMeHTa, MOAynuM  co3gaHus
COOCTBEHHbIX HaCTpOek opMaTMpoBaHUS  JOKYMEHTOB,
mogynu onnaTel paboTbl cucTembl. Cuctema paspaboTaHa
rMbko, C Yy4eTOM BO3MOXHOCTM paclMpeHuss yHKLMOoHana
NporpamMmMHOM YacTu, NPU NOMOLLW AONOSTHUTENbHbBIX MOAYEN.

[Mporpamma ocHoBaHa Ha PHP dpenmBopke «Yli»,
COBpEMEHHOM W© ObicTpopassuBawolemcsd. [ns xpaHeHus
nHdopMauum cuctema ucnonb3yeT 06a3y [AaHHbIX  Mop,
ynpaBneHnem MySQL. B 0ase pgaHHbIX XpaHuTCA BCs
HeobxoaMMasi MHopMaLuMs: HadvanbHble [AaHHble, WUCTOpMS
M3MEHEHU,  KOHeuyHble  daHHble. Ob6paboTka  chavinos
NPONCXOAUT Ha yaaneHHOM cepBepe.

Cucrtema paboTaeT B ABYX pexvMax: agMUHMACTPAToOp
n nonb3oBartenb. [na Bbibopa pexuma Heobxooumo NpOnTH
peructpaunto. B pexume «agMuHucCTpatop» obecneyeHa
BO3MOXHOCTb ~ co3gaHus  TpeboBaHWiA K OCOpMIIEHUIO
[OKYMEHTOB, BO3MOXEH NMPOCMOTP CTaTUCTMKM MO MOCELLEHUIO,
Mo 3aka3aM Ha TeKyLMA MOMEHT W WUCTOPUIO cTaTtucTuku. B
pexume «nonb3oBaTtenb» obecrnevyeHa BO3MOXHOCTb 3arpysku
dannos, Bbibopa TpeboBaHMI K HopMaTUPOBAHMIO U MPOCMOTP
COCTOSIHWUS  (palnoB, 3arpykeHHbIX MNonb3oBaTernem, onnaTa
paboTbl CUCTEMBI HECKOMBKMMK criocobamu.

Cuctema vmeeT yAOGHbIN U WMHTYUTUBHO MOHSATHbIV
MHTEpdEc, MNO3BONSIOWMA ObICTPO NPOM3BOAWUTL HACTPOMKK
dopmaTMpoBaHusl, a Tak xe (YHKUMIO  BCMIbIBAOLLUX
WHCTPYKUMIA,  OOCTYMHYHO  HE  TOMbKO  MpW  MEepBOM
MCMNONb30BaHWU, HO U B AarnbHEeNLWeM npyu Heo6xoanMoCTU.

Takum obpasom, paspaboTaHa cucTema aBTOMAaTU3MPOBAHHOTO (POPMATMPOBAHUSA TEKCTOB [AOKYMEHTOB,
npousBoasLLas MaHUNynsAuuM Hag TEKCTOBbIMU charinamu, Ha s3bike PHP ¢ ucnonb3oBaHuem dpeinmaopka «Yll».

Cnncok MCnonb30BaHHbIX MCTOYHUKOB!

PHP5 B nognuxHuke/ A Koctepos, [l. Kotepos. — CIB.: BXB-IeTtepbypr, 2008. — 984 c.

MatTepHbl npoekTupoBanus / B. bentce, K. Cbeppa, 3. ®pumen. — Cl16.: Mutep, 2011. — 656 c.

Peit, 3. Usyyaem XML / 3. Pei. — M.: Bunbsaimc, 2001. — 469 c.

SQL B npumepax a 3agavax. YuebHoe nocobue/ N. Actaxoea, A. Tonctobpos — M: HoBoe 3HaHue, 2002. - 176 c.
The HTML parser and toolkit of Gnome [OnekTpoHHbIN pecypc http://www.xmlsoft.org/]

What is OOXML [OnekTpoHHbIi pecypc http://officeopenxml.com/index.php]

Nogak,~owbpE

The Fast, Secure and ProfessionalPHP Framework [QneKkTpoHHbI pecypc http://www.yiiframework.com/]
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WHTEPAKTUBHbIA TPA®UYECKUN I/IHTEPCDEVIC CUCTEM 3AXBATA
BUWOEOU3OBPAXEHUUN

Benopycckuli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduoaneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb
YpbaH E. A.

Cunkos H. U. — doueHm, K-m mexH. HaykK

Llenbio paboTbl siBnsieTca pa3paboTka rpadmyeckoro MHTepdenica cuctem 3axsaTa BMOEOU30OpaKeHWIA.
Cunctema npefocTaBnsieT BO3MOXHOCTb MOOKMOYEHNUST Heckornbkmx kamep cdupmbl JAI n Pulnex, otobpaxeHusi B
peanbHOM BPEMEHW FMCTOrpaMmel, YPOBHSI OCBELLEHHOCTM MO Cpe3aM, KpUTepUst PE3KOCTU N YETKOCTU N300paXKeHMs1.
Llenbto pa3paboTkM WHTEpPaKTMBHOrO rpadmyeckoro uHTepdenca cucteM 3axBaTa U300paxeHus sBNsieTcs
yBENMYeHne 3SProHOMUYHOCTU, MHOpMaTUBHOCTM U obecneyeHne npocToTbl paboThl C cucTemamy 3axeaTta
BUOEOM30OpaKEHNIA.

[aHHbIn  nHTepdbenc paspabaTbiBancs
ONsl YCTAHOBKM KOHTPONSA INWMHEWHbIX pa3mMepoB
TOMONOrMYEeCcKUX CTPYKTYp Ha cpoTowabnoHax M-
Kamepa 1 Kanmepa 2 Kanmepa 3 6339. YcTaHoBka npegHasHayeHa ansa
BbIMOMHEHUSI OMNepauuy KOHTPOMS  KPUTUYECKUX
pasMepoB 3N1EMEHTOB ToMonornm ¢oTowabnoHoB
Cc pasvepamum fo 178x178 MM, 3alULLEHHbIX
nennukynamu ¢ obenx CTOpoH Ha pamMke BbICOTON
4o 6 MM B aBTOMartnyeckom pexume. O6beKTMB
SDK 1 SDK2 SDK3 BbICOKOrO paspeLueHus, paboTatoLmn B
ynbTpacuonete Ha i-nuHumn (365 HM) B pexunme
NpoXoAsiLero cBetTa COBMECTHO C BWUAEOKaMepOW
" pa3paboTaHHoMN cneuvann3mpoBaHHON
nporpamMmmoi o6paboTku BMAEOAaHHbIX,
obecneunBaeT namepeHus anemeHToB oT 0,5 go
35 MMWKPOH co cpeaHeKkBagpaTuyeckum
DLL GuannoTexa OTKIMOHEHNEM pe3ynbTaToB M3MEPEeHUn 2 HM W
OoLeHKy pasmepoB B AumanasoHe Ao 0,35 mkm.
Hapsgy ¢ 9Tum B yCTaHOBKE  Takxe
npegycMoTpeHa BO3MOXHOCTb KOHTpOns
pasmMepoB 3MeMeHTOoB Tononornu Ha
NonynpoOBOAHUKOBLIX U MbE303NEKTPUYECKUX
nnactuHax, Ans Yero B KOHCTPYKUMIO AoGaBneHbl
OCBETUTENb OTPAXKEHHON0 CBETA W  KOMMMEKT

VHTERMeAC

aepxarenemn nnacTuH.

Mporpamma cocTouT n3 SDK
(apansepbl), KoTopble NocTaBATCA
Npou3BOAMTENEM C KaXkaoln kamepoWn, kacToMHow DLL (anHammnyecku nogkntodaemon 6ubnuotekn) n nHtepdpenca. B
DDL 6ubnuoTeke OnNUCbIBAlOTCH M peanv3oBbIBAOTCA MeToAbl M (yHKUuMM, Gepylime 3a OCHOBY CTaHAapTHble
uHctpymeHtol SDK. WHTepdbenic npepocTaBnser BO3MOXHOCTb B3aMMOLEWCTBUS oOnepaTtopa YCTaHOBKM C
nporpamMmmMHbIMK cpeacTBamu GubnmoTteku.

NHTepdelnc no3sonseT NoAkmnovaTb HEOrpaHNYEHHOE KONNNYECTBO Kamep (TeopeTUyeckn), YTo noBbillaeT
yAobcTBO M TOYHOCTL paboThl onepartopa. Takke pa3paboTaHHas nporpamma no3sonseT otobpaxarb rmctorpaMmmy
APKOCTU M300paxKeHUsi OQHOW M3 Kamep B peaslbHOM BPEMEHM, YPOBEHb OCBELLEHHOCTU MO cpe3am u3obpaxeHus,
KpUTEpUN pPEe3KOCTM W 4YeTKoCTW. [N yrnpoleHuUs KOHTPONsS pa3mMepoB JfIEMEHTOB TOMOMOMM Ha NnacTuHax
npeaycMoTpeHa BO3MOXHOCTb OTOBPaXKeHNst MHTePaKTUBHOTO NepeKpecTusi.

Takum obpasom, B xoae paboTbl Obin co3gaH rpaduyeckuin MHTepdenc cnuctem 3axeata U3obpakeHun,
pa3paboTaHHbIN ¢ ncnonb3oBaHnemM cpedbl nporpammunpoBanns Microsoft Visual Studio n a3bika C++.

Cnncok Mcnonb30BaHHbIX UCTOYHUKOB:
1. Crpayctpyn, B. A3bik nporpammupoBaHusi C++ / B. Ctpayctpyn. — M.: spatenbctBo «BuHom», 2011. — 1136 c.
2. NatTtepHbl npoekTupoBaHus / b. bentc, K. Cbeppa, 3. ®pumeH. — CI16.: MNutep, 2011. — 656 c.
3.  Jlagope, J1. O6bekTHO-OpMeHTMpoBaHHOe nporpammMmupoBaHmne C++ / J1. Jlagope. — CIM6.: Mutep, 2013. — 928 c.

PucyHok 1 — CTpykTypa MHpOpMaLMOHHOW CUCTEMBI
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CUCTEMA OHJIAUH OBCINY>XUBAHUSA KITMEHTOB

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

®edroHbKUH B.B.

Llenbto  paboTbl

ABNAETCA pa3pa60TKa CUCTEMBbI

Kpuwmornosa E.A. — doueHm, K-m MmexH. HayK

npokaTta aBTOMOOUMNen, KOTOpadA BHeOpAeTcA B

COOTBETCTBYHOLLMI CalnT 1 NnoMoraeT npu paboTe ¢ nonb3oBatensMu. [laHHas cuctema ucnonb3yet 6a3y AaHHbIX, a B
AanbHenwem 6yaeT ncnonb3oBaTh 06naYHble TEXHONOrMKN AN XpaHeHusa n cbopa nHdopmMaumm, Heobxoaumon Ans
dyHKUMOHMpOBaHNa cepsuca. Llenbio pas3paboTkn [aHHOW CUCTeMbl SBMASETCS YMpOLLEeHVWe B3anMOLencTBUS

MNpeacTaBneHne

o

M3M BHEHW A
GBOWECTE
Ul cobritua

-

CobuiTua
npefcTaBeHn g

HaHHble Mogenn

N

Mogenk npe.qmasneH@
Y

T 1
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= =
Ll I
EEG @ |-
5 @ =1 I
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< Mopenb
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AaHHBIE

N3MeHeH WA
AaHHBIX
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-
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BuaHec-noruka

)
)
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HOCTEH

Cobemua
M3MEHEHW A
OaHHBIX
3anpockl faHHb X
HaHHble B B OE
BuaHec-

g

-

YreHue!
3anuce Baaa

HocTyn K gaHHbIM Fa
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Puc. 1 — dyHkumoHanbHasa cxema paboTbl CUCTEMBI

KnueHTa
npokata
COOTBETCTBYHLLETO
B3anMOLEeNnCTBUS.

Ons  xpaHeHuss HeobXOAMMbIX  [aHHbIX
ucnone3dyetca 6asa paHHeix MySQL. OcHoBHas
YaCTb CWUCTEMbl HanmucaHa Ha A3blke Java C
ucnonb3oBaHnem  Spring  Framework.  Spring
Framework paccmaTpuBaeTcs kak  KONnekuus
MEHbLUMX PENMBOPKOB WM  (PPENMBOPKOB  BO
dpenmBopke. bonblUMHCTBO 3TUX  PENMBOPKOB
MOXeT paboTaTb HE3aBMCMMO ApYr OT Apyra, O4HaKo,
OHM obecneynBaloT 6Gonbluyd YHKLUUOHANBLHOCTb
npu COBMECTHOM WUX ucnonb3oBaHuu. Cpeaun
Hambornee 3HaYMMbIX MOXHO BblAenuTb: PpenmBopk
MVC, PdperiMBOpPK ayTeHTUdUKaumnm n
naeHTndnkaumm, PperMBOPK [OCTyNa K AaHHbIM
(ans pabotel ¢ B).

Cuctema COAEpXWUT HECKONBbKO MOACUCTEM,
cpean KOTOpbIX: JNUYHBLIA KaOWMHET Mnonb3oBaTens u
NWYHBLIA  KabWMHET agmuHucTpatopa. Mx ocHoBHOe
OTNMYME 3aKMYaAETCA B BO3MOXHOCTSIX paboTbl C
OaHHbIMW. JIMyHbIM KabuHeT nomnb3oBaTenst HOCUT
bonee WHMOPMATUBHBIN XapakTep, NpeaocTaBnas
nonb3oBaTento [AdaHHble 06 ycnyrax, Tapudax,
ckngkax M T.n. JInyHbin kabuHeT agmuHUCTpaTopa

C NWUUOM, nNpefoCTaBMALWMM  YCRyru
aBToMobunen, nyTem cosaaHus
NPUNOXeHns ans nX

uMeeT  [OCTYyN K pedakTMpPOBaHWI0 [aHHbIX, Kak
camMoll  cUCTEMbl, TaK W  NWUYHbIX  [JaHHbIX
nonb3oBaTenen.

[anbHenwnn nepexon K Tak HasblBaeMblM
«0bnayvyHbIM  TeXHOMOorMsiM»  NO3BONUT  YBENWUYUTL
NPON3BOANTENBHOCTb " cTabunbHOCTb
UCMONb3yeMOW CUCTEMbI, YTO SBNSETCH OOHUM W3
rnaBHbIX TpeboBaHWI k ee paspaboTke. M3 Hanbonee
BEPOATHbIX obnayHbIx XpaHWUnuLL oyoyt
ucnonb3oBatbcs Dropbox nnu Mega. Vicnonesyemas
cpena ans paspabotku — IntelliJ IDEA unu Eclipse.

B xope paboTtbl co3gaHa cuctema npokaTa aBTomobunen, KoTopas OCyLecTBNAeT nepefadvy AaHHbIX B/u3
OpraHv3oBaHHOW 6a3bl AaHHbIX U AanbHelLee NCMoMb30BaHNE 3TUX AaHHbIX B HYXHbIX LIENsiX.

Cnuncok Mcnonb30BaHHbIX CTOYHWKOB:
Bptoc Skkenb. dunocodusa Java 4 nsgaHve — Crb 2014 — 637c.

Opuk ®pumeH. MaTTepHbl npoekTnpoaHns — CMNb 2014 — 656 c.

Makcum KysHeuoB, Nropb CumasHos - MySQL 5 — BXB- Metepbypr 2010 — 480c.

1.
2.
3.
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NMPOrPAMMHBbIVA KOMIMNEKC «MATUCTPAHT»

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

XaHdpuko E.A.
LepbuHa H.B. — cmapwut npernodasamerib

Llenbto paboTbl siBnsieTcs paspaboTka nporpamMMHOro Komnnekca «MaructpaHT», KOTOpbIA NO3BONsieT
OTCNexXuBaTb, pacnpefensdatb U KOppeKkTMpoBaTb Y4ebHyw Harpy3ky kadegpbl WUMnd no maructpatype.
[MporpamMmmHbIA KOMMMEKC NO3BOMSET OCYLUECTBMASATb YAANeHHbI BBOA AAHHbIX, KOPPEKTUPOBKY WHAOpMauuun, a
agMUHMCTPATOP MMEET BO3MOXHOCTb OCYLUECTBNSATb peAakTMpoBaHWe CTPYKTYypbl KOMMeKca, AOMOMHUTENbHbIX
pasgenoB. [MporpamMMHbIA KOMMAMEKC coaepXuT 0ady [aHHbIX, BKIOYAKOLWY XpaHeHWe Bcew Heobxoammon
WHdOopMaUmK, U NpunoxeHue, obecneynBaroLlee ynpaBneHNe U OOCTYM KO BCEM AaHHbIM B nporpamme. Llenbto
pa3paboTku NporpaMMHOr0 KOMMIeKca SBMSIETCA CTPYKTypupoBaHuWe Bcew paboyvei MHdopMauum u ynpolleHue
paboTkl C HeN.

[Ons xpaHeHus [OaHHbIX ucnonb3yetcss 6a3a gaHHbix MySQL. B Helr xpaHuTCs Bcs HeobGxogumas
uHdpopmauma. Ona pabotel ¢ 6a3on gaHHbix Doctrine ORM. Doctrine  aBngeTcd 06bekTHO-penALMOHHbIM
npoektopom (ORM) agnsa PHP 5.3.0+, koTopbin 6a3upyetcsa Ha cnoe abctpakuumn goctyna k B[ (DBAL). OgHon 13
KnoyeBbIx Bo3MoxxHocTew Doctrine siBnsieTcst 3anvcb 3anpocoB k B[] Ha co6CTBEHHOM O0GBEKTHO-OPUEHTUPOBAHHOM
ananekte SQL, HasbiBaeMbii DQL (Doctrine Query Language) n 6asupytowmnca Ha ngesx HQL (Hibernate Query
Language). ba3sa gaHHbix nopa ynpasneHnem MySQL saBnsetca nepsow nogcuctemon. basa gaHHbIX sBnseTcd
nepBon NOLCUCTEMOMN.

BTopoln noagcuctemon sBNsieTCA KNUEHTCKas
yactb. OHa npegctaBnsieT coboii pabouee
Web.muem (6payaep} MeCcTo nonb3oBaTend. Pa6ouee MecCcTo
nonb3oBaTens nporpaMmmMHoro KoMnnekca

\ ‘/ CRyXUT ans Pa3nNYHBIX HacTpoex,

Tlepegasa Aantbi [ ] Peayrnerar nporpanie aBToMaTn4eckon obpaboTkn BXOOAWMX OaHHbIX,
obGecneymBaeT BO3MOXHOCTb  gobaBneHus
Web-cepﬂep BbIGOPKK, NMoncka 1 mogudukaumm nHdopmaumm
I B 6a3e paHHbix. Paboyee mecTo nonb3oBatensi

Boi508 TpOTgANS \‘ / Pesymar npeacTasnser coboi BeG-uHTEpeiic,
NMOCTPOEHHbIN C ucnomnb3oBaHnem AJAX — 3To

NOAXOA, K  MOCTPOEHUIO MNHTEPaKTUBHbIX

Web-ﬂpVIHOHEHMe NnonbL30BaTeNbCKMX nHTepdericos Beb-

NPUIOXEHUN, 3aKMYalWUncs B «GOHOBOMY

Janpoc \l [laHHele obmeHe aaHHbIMK Bpay3sepa ¢ Beb-cepepom. B
pesynbtate, npu OOHOBNEHUU [aHHbIX BED-

- CTpaHuua He nepesarpyxaeTcsi MNOMHOCTbI, W

(YB+6] BeG-NpUNOXeHUsT  cTaHOBATCST  ObicTpee U

yoobHee. CTpykTypa nporpaMMHOro Kommnekca
npegcrasneHa Ha pucyHke 1.

Puc. 1 — CTpyKTypa NporpaMmmMHOro Komrsiekca

KnveHTckass 4acTb COCTOWT M3 MOACUCTEMbI agMUHWCTPaTopa. AOMWHUCTPATOpPy OOCTYMHO MOfHOE
MaHUNynupoBaHne AaHHbIMKW, Takoe Kak JobaBneHune, yaaneHne n naMeHeHue AaHHbIX, NOUCK.

Takum obpasoM, B xode paboTbl co3gaH MPOrpamMMHbIA KOMMMEKC, KOTOPbIA MO3BONSET OTCNeXuBaTb,
pacnpefensTb 1 KoppekTupoBaTb y4ebHyto Harpy3ky kadeapbl MMn3 no maructpatype. Komnnekc BknoyaeT B cebs
BeO-NpunoxeHune, peannsoBaHHoe Ha a3bike PHP n 6a3a gaHHbix nog ynpasnenvem CYB[ MySQL.

Cnncok Mcnonb3oBaHHbIX MCTOYHMKOB!
1. Weapu B., 3anues M., TkayeHko B. MySQL. OnTumunsaums nponssogutensHoctu. CaHkT-MeTepbypr: Mutep, 2010. — 823
c.
2. KysHeuoB M.B., CumagsHoB WU.B. PHP. O6beKTHO-OopMeHTUpOBaHHOE nporpammupoBaHune. TpeTbe usgaHue — CaHkT-
MeTtep6ypr: BXB-MeTepbypr, 2014. — 672 c.
3. beHkeH E., Camkos I'. AJAX. MNporpammupoBanmne ansa uHtepHeta. CankT-lMetepbypr: BXB-MeTtepbypr, 2011 — 464 c.
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https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D0%B1%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0

NMPOrPAMMHOE CPEACTBO OLIEHKU COLUUAJIbHO-
NCUXONOIMMMYECKOIo COCTOAHUA YENTOBEKA

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Xodomosuy A.B.
Eeopos B. B. — cmapwuti npenodasamernb

Llenbto paHHoM paboTbl sBnsieTcss paspaboTka KOMMbOTEPHOro BapuaHTa Metoaukun «OnpepeneHue
OOMVHUPYOLLMX TPYAHOCTEN Y CTYAEHTOB 1-ro Kypca» K HOBbIM YCIOBUSIM XXM3HEeAesTENbHOCTU TeXHNYeckoro BY 3a.
[MporpammHoe cpencTBo coaepxuT 6asy [AaHHbIX, BKIOYALLY XpaHeHMe Bcel Heobxoammown uHdopmauum,
KMUEHTCKNIA MoAy b, KOTOPbIV CIY>XUT A8 MPOXOXAEHWSA pPECnoHAeHTaMy TECTMPOBaHUSA U MOAY b aAMUHUCTpaTopa
obecneuyunBatoLLen ynpaeneHue, gobaesneHwe 1 yganeHue AaHHbIX O CTYAeHTax U pe3ynbTaToB TECTMPOBaHUS, a
Takke WX BCECTOpPOHHUA aHanu3. Llenbio pa3paboTkm nNporpamMHOrO CpeacTBa  OLEHKM — coumanbHO-
NMCUXOIOrMYECKOro COCTOSIHUSA YenoBeka SBNSeTCs onpeferieHne BO3MOXHbIX TPYLHOCTEN Yy CTyAEHTOB MepBOro
Kypca B mpouecce afjanTtauuy K YCroBUSIM XU3HEAEATENbHOCTM TexHuYeckoro BY3a n paspaboTtka metoauku aons
COMNPOBOXAEHWSI U ONTMMM3aLMK Npouecca agantaumm CTYAEHTOB.

Bca HeoGxoanmas uHdopmaumsa xpaHuTca B base
OaHHbIX, nnatgopmon ana  paboTel ¢ 6as3o  AaHHbIX
BblOpaHa ADO.NET Entity Framework, KoTopas
npefocTaBnsieT BO3MOXHOCTb B3aMMOAENCTBUSA C OObeKkTaMm
NET kak nocpeacteom LINQ B Buge LINQ to Entities, Tak n ¢
ucrnonb3osaHuem Entity SQL. Entity SQL npeactasnset
coboii A3blK, NOAOGHLIN s3blky SQL, KOTOpbIA MNO3BOMSET
BbINOMHSATL 3anpochl K KOHLENTyanbHbIM Mogensm B Entity

Koumskorep

porpasteni e Framework. LINQ to Entites - 3T0 anbTepHaTUBHbIN
uHtepdenc LINQ API, ucnonbsyembin ond obpaiieHus K

e F 6ase AgaHHbIX. OH OTAENAET CYLIHOCTHYIO 06bekTHy0 Mogenb
e oun | AaHHbIX OT u3nyeckon 6asbl AaHHbIX, BBOASA NOrM4eckoe
i1 y [P oTobpaxeHve Mexgy Humu. Ona cosgaHus 6a3bl AaHHbIX

ucrnonb3osaH noaxoa Code First, oH XopoLIo NMOAXOAWUT ANA
cosfaHua 6a3 AaHHbIX C HYNs U OTNUYHO NOAAEPXKMBAETCA B
|| ENtity  Framework, B nogxoge Code First cHavana
ot OMNMCBIBAKOTCA KNacchkl, a 3aTem Ha WX OCHOBE CTPoUTCA cama
WOSIRTEN Oasa AaHHbIX.
KnueHTckunii Moaynb HYXXeH ANA NPOX0XAeHUs Tecta
pecrnoHaeHToM. CHavana OH NpoXoauT perecTpauuio, rae
| BBOAMT MOSfb30BaTeNbCKe [OaHHble, Takue Kak UM,
T | I:'“I‘\::J L hamunua, Homep rpynnbl, 3aTeM €My HYXKHO MOAKMIOYMTLCA K
s pc'-;;.'emrlnl: aAMMHUCTPaTOPCKOMY MOAYMNIO [Ans TOro, 4Tobbl cKayaTb
’ Tect. [locne 3arpysku TecTta PeCcrnoHOEHT  MnpoxoauT
O3HaKoMmneHWe C BBedeHMeM U1 onucaHnem  paboThl
TecTupylolen nporpaMmel. [locne HaxaTus KHOMKM «Ha4aTb
TecT» nomnb3oBaTenb MpPOXoAWT TECT, COCTOAWMA U3
MHOXeCTBa BOMPOCOB B 3aBMCMMOCTU OT KOHdMrypauum
TecTa, C TpeMsl BapuaHTamy OTBETOB B KaAoMm BOMpoce.
Mocne oTeeTa Ha nocneaHWii BONPOC PECMOHAEHT nony4aeT
OTYET C peKkoMeHAauMAMM, MOocre O3HaAKOMIIEHUA C HUMK
Ha)XKMMaET KHOMKY «3aBepLUNTb TECT».

YA daiin

S B e ——

Puc. 1 — CTpykTypa MHpOpMaLMOHHOW CUCTEMBI

Mogynb agmMuHUCTpaTopa HyXeH Ans opMUpoBaHUS BOMPOCOB W COCTaBIIEHUS W3 HUX TecTa,
OTNpaBMNeHUst TecTa Ha KIUEHTCKUA Moaynb W AN [[anbHeWllero ero npoxoxaeHus. Takke B moayne
aAMUHUCTpaTopa AOCTYNEeH aHanu3 AaHHbIX TECTOB, aBTOMaTUYECKN COCTaBIIeHbl OTHETHI C Gonee pacLuMpeHHbIMU
pekoMeHOauMsaMU Ons pasnuyHbIX rpynn CTyAEHTOB, rae pekomeHaauuu G6onee orpaHuyeHbl. B mogyne BmecTe ¢
oTyeTamMu [JOCTYMeH aHanu3 [aHHbIX TecTa B Buae AvarpamMM. [aHHbli Mogynb Takke noaaepXuBaet
penakTupoBaHue 6a3sbl AaHHbIX (HobaBneHve, yaaneHve, pegakTupoBaHue) ee Tabnuu.

Takum obpasom, B xoge paboTbl co3gaHa nporpaMMa OLEHKM COLMarnbHO-MCMXOMOrMYEeCKOro COCTOSIHUSA
yernoBeka, paspaboTaHHasa B cpege nporpammupoBanus Microsoft Visual Studio Ha a3bike C#.

Cnuncok Mcnonb3oBaHHbIX NCTOYHWKOB:

1. Eropos, B.B. MeTtoauueckvne ykasaHus MO MCMOMb30BaHUIO KOMMbIOTEPHOrO BapuaHTa MeToavkn “OnpepeneHve
OOMVHUPYIOLIMX TPYAHOCTEN Y KypcaHToB nepBoro Kypca’/B.B. EropoB. — MuHck: YO KM MYC Pecnybnuku Benapych,
2008. - 40c.

2. OHOpr TpoernceH A3bik nporpammmpoBanms C# 2010 n nnatdpopma .NET 4.0 = Pro C# 2010 and the .NET 4.0 Platform,
5ed. — M.: «Bunbsamc», 2010. — C. 1392. —

3. Tpuwaros J1.K., LypkaH B.[. Counonornyeckve npobnembl agantauum CTyAeHTOB Mnapwwmx kypcos // Ncuxonoro-
neparorMyeckue acnekTbl agantaumum cTyaeHToB K yye6HoMy npoueccy B By3e: C6. Hayd. Tp. KuwuHes, 1990. C. 3-17.
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CUCTEMA NOUCKA U ATPEFALIMN OAHHbIX

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

Lly6ep E. T.
Ocunosuy B. C. — k-m mexH. Hayk, doueHm

Llencto paGoTbl siBnsieTcs pas3paboTka CUCTEMbI MoMcka W arperauum AaHHblX, NpegHa3HadeHHon ans
MMMNOpTa AaHHbIX M3 pasfMyHbIX UCTOYHMKOB, UX 06paboTka M mMurpauum B Apyrne cuctembl. [laHHas cuctema
MO3BONSIET MHTErpMpoBaTbCH MPaKTUYECKM C MOGbIMM UCTOYHUKAMWU NOMYYEHUs] aHHbIX U TOYKaMK HasHadeHus. B
[AHHOW cucTeMe NpefocTaBneH rMbKNi MexaHuam s obpaboTkm AaHHbIX (06paboTka pa3nuyHbIX opMaToB 1 Ap),
a Takke BO3MOXHOCTb pearMpoBaTb Ha WCKIOUMTENbHbIE CUTYaUuW, HanpuMep, oTnNpaBka YBeOOMMEHUA NO noyte
npy oGHapYXeHUN BaXkHbIX AaHHbIX Npy 06paboTke 1 Ap. B gaHHON cucTeMe peanv3oBaH MeXaHu3M Afisi aHanuTuku
COCTOSIHUSI CUCTEMbI, aHanNM3a 3arpyxeHHOCTU, CTaTUCTUKK MO Yncny 06paboTaHHbIX JOKYMEHTOB U Ap.

OcHoBHble OYHKUMW CUCTEMbl — 3TO 3arpyska u obpaboTka
- - OaHHbIX. 3arpy3uvks cpabaTtbiBaloT B OnpefenéHHble WHTepBarnbl
BPEMEHN W MPOU3BOASAT MOWUCK HOBbIX AaHHbIX And obpaboTtku. [Mpu

NoMCcr pecypooB C o o N
HE06 X0 MMOlt obHapy>XeHun, Kaxabli HaliAeHHbIiA 6noK [daHHbIX CTaBUTCS B odepenb
A — Ha obpaboTKy Ansa nocneayowen otnagku obpabotumkom. Takke ans
Onoka AaHHbIX MOXHO ykasaTb Tun 06paboTymka, KOTOpbiM OH Oyaer
- d obpabotaH. M3 ouepeam OMOKM AaHHBIX HayMHAOT MOCTynaTb Ha
%7 obpaboTky nopumsaMKM 4Yepe3 onpedenéHHble UWHTepBanbl. Takum
p “ obpasom, [JocTuraeTcs  paBHOMEpPHOe M MocrefoBaTenbHOe
Sarpyska nocTynneHne  [aHHbIX  Ha  obpabotky. B obpaboTumkax

MeTaMHBODMATIMK MHKancynupyeTcs noruka no obpabotke GMOKOB AaHHbIX.

(bafinoBas CHMOTEMa, Ona onucanumsi noruku paboTbl 3arpysdvka u obpaboTuumka
EIL u mp.) NpeaocTaBnsieTcss BO3MOXHOCTb MCMONb30BaTb CKPUMTOBLIA $3blK, 3a
\ A CYET ITOro, MOXHO peanusoBaTb abCconoTHO Mbyl MorMky Mo
4? 3arpyske u o6paboTke AdaHHbIX. TakKe peanv3oBaHa BO3MOXHOCTb
WHTerpmMpoBaTb 3arpy3yvMk 1 obpaboTunk C pasnMyHbIMK CUCTEMaMMU,
f ObpaboTra A Hanpumep, ANs MNOMyYeHUs CMPaBOYHON MHMOPMaUMM MNN OTNPaBKK
MeTaMHbOpMaLHH yBegomneHun. [lpu HanucaHum ckpunta no ob6paboTke AaHHbIX,
(pasbop .xml, .dat, npepgoctaBnsieTcs rmbkoe APl gnsi pasbopa pasnuuHbix ¢hopmaToB
0BV M OpYTHX (json, xml n gp). KnwoyeBon ocobeHHOCTbIO paboTbl 06paboTynkos
\ bopHMATOE [AHEHEX) ) SIBNSETCS BO3MOXHOCTb W3 3anycka B HECKONbKO MOTOKOB. Takum
o6pa3omM, 3a CYET OHOBPEMEHHON PaboTbl HECKONbKMX 0O6PaboTUMKOB,
MOXHO YBENUYUTb MPOMYCKHYIO CMOCOGHOCTb CUCTEMbI BO MHOMO pas

i _ ™ (BepTukanbHoe maclTabupoBaHue).
JarpysEa KOOMH B B cucTeme nNpucyTCTBYEeT BO3MOXHOCTb B pearlbHOM BpeMeHU
apxus (BJ, FileNet, cneauTb 3a MpoLeccoM OBHAapYKeHWUst M 0B6paboTKM HOBbIX OaHHbIX.
Documentum Takke nNpenocTaBnseTcs YAOBHbIA MexaHuaMm [ns noucka GriokoB
L ¥ APYTHME XpaHWIMIA) y AaHHbiX. MoxHO HavTu 6noku, koTopble OblnM OBHapyxeHbl B

onpenenéHHbln uHTepBan BpemeHn, Nnbo ¢ onpefenéHHbIM CTaTycoMm
Puc. 1 — Obwasa apxmTekTypa cuctembl

M MPOCMOTPETL pe3ynbTaThl X 06paboTkn. B crnyyae BO3HMKHOBEHMS owmMbok npu obpaboTke, MOXHO AopaboTaTb
06paboTunk, U M3 JaHHOrO MHTepdenca OTNpaBUTb GIOKU AaHHbIX Ha MOBTOPHYK 00paboTky, Takum 06pasom,
[aHHble He TepSTCs, ecnun OHW He Bbinn 06paboTaHkl C NepBoro pasa.

B paspaboTtaHHON cucTeMe umeeTcsi CTpaHuua co cratucTukon. OHa npegHasHadeHa Ans npocmoTpa
COCTOSIHWSA CMCTEMbI B peanbHOM BpemeHn. OTobpaxkaeTca nHpopmaumsa o TekyLLen 3arpyeHHocTun obpaboTymkos,
yucne HarMgeHHbIX 1 06paboTaHHbIX GITOKOB OAHHbIX.

B xope paboTbl cosgaHa cucTemMa novcka M arperaumv gaHHbIX Ha Java, koTopas obecnedvBaeT cbop
UH(OPMaLMK U3 pasnM4YHbIX MCTOYHMKOB, X 06paboTKy 1 coxpaHeHue B onpeaenéHHom opmare.

Cnncok MCcnonb30BaHHbIX UCTOYHMKOB!
1. Okkenb B. dunocodumsa Java. bubnunoteka nporpammucta/b. Skkenb. — CI6 MNutep, 2012. — 640 c.:un.
2. NatTtepHbl npoekTupoBaHus / b. bentc, K. Cbeppa, 3. PpumeH. — ClM6.: Mutep, 2011. — 656 c.
3. [porpammupoBaHue Ha Java ons geten, pogutenen, 6abylwek n aegylwek — OreKTPoHHbIe AaHHble. — Pexum goctyna:
0-9718439-5-3.pdf
4. The XML C parser and toolkit of Gnome [OnekTpoHHbI pecypc http://www.xmlsoft.org/]

76



MOBWJIbHOE NPUNNOXEHUE "TAUM-MEHEQ)XKMEHT"

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

LapankuHa K.B.
Hasbidosckull A.l. — doueHm, k-m buonoauy. Hayk, OokmapaHm bI'YVP

Llenbto paboTtbl siBnsieTcs paspaboTka MHGOpMaLMOHHOW cucTeMbl «MobunbHoe npunoxexnve "Tanm-
MeHemKMeEHT"». B nHdopmaumoHHyto cuctemy Bxogat 6asa gaHHbIX, BKOYalLWas xpaHeHue Bcew Heobxoammon
UHdOpMaumMM, U MoOGUNbHOe npunoxeHue, obecnedvBalollee OTCReXMWBaHWE aKTUBHOCTM Monb3oBaTens u ee
cuctematusaumio. Lienbto paspaboTku nHdopmaumoHHom cuctembl «MobunbHoe npunoxeHune "TanM-MeHeKMEHT"»
ABMAETCA CTPYKTYpMpOBaHUE MHGOpMaLMn O AeATENbHOCTM NONb30BaTeNs U co3gaHvne yagobHoro B MCNonb3oBaHum
nNporpamMmmMHoro uHTepderica.

[ns xpaHeHus nHdopmaumu cuctema mcnonb3dyeT 6a3y gaHHbIX nog ynpaenenvem CYB[ SQLite. B 6ase
OaHHbIX XpaHUTCst BCst Heobxoamnmas nHpopmauus. [ns pabotsl ¢ 6a3oi aaHHbIX BeibpaHa nnatdopma ADO.NET
Entity Framework. SQLite - 3To KoMnakTHasi BCTpavBaeMasi pensiuMoHHasi 6a3a AaHHbiX. OHa O4YeHb NPOCTO U
yaobHO BCTpavBaeTcd, MOTOMY Kak BCS 6a3a AaHHbIX XPaHWTCA Ha TOM YCTPOWCTBE, Ha KOTOPOM WCMOMHAETCS
nporpamma, He ucnonb3ysa yaaneHHeln cepsep. Nnatcdopma Entity Framework nossonser pabotatb ¢ aHHbIMU B
dopme cneumduryecknx Ang AoMeHa o6bEKTOB M CBOWCTB, TakUX Kak KMWEHTbl U Ux agpeca, 6e3 HeobxoammocTtu
obpaLlaTtbea kK 6a3oBbiM Tabnvuam n ctonbuam 6a3bl OaHHbIX, FAe XpaHATCA 3T AaHHble. Entity Framework pnaer
paspaboTumkam BO3MOXHOCTb paboTaTb C AaHHbIMM Ha Oonee BbLICOKOM YpoBHe abcTpakuuu; cosgaBaTb U
COMNpoBOXAaTb NPUMOXEHUS, OPUEHTUPOBAHHBIE
Ha [OaHHble, UCMOMb3ys MeHblle KoAa, Yem B

B[ Ha cepBepe TPAANLMOHHBIX  MPUTOKEHNSX. Basa [gaHHbIX

ABNAETCA NepBO NOACUCTEMON.

Btopon noacucTemon aBnsaeTcs

‘ MobunbHoe npunoxeHne Ha 6asze OC Windows

Phone, cosgaHHoe npu nomowm cpeabl Microsoft

Visual Studio n hperimBopKa
KpoccnnatgopMeHHo  pa3paboTkM  Ha

Xamarin, KOTOpbIn nossonset nucatb

MOOUMbHbIE NPUMOXEHUS, KOTOpPblIE HUYEM HEe

OTNMYaKTCS OT HATUBHLIX U HE yCTynawT UM B

B0 Ha YyCTROMCTES NpoV3BOANTENBHOCTH. Mpunoxexue

obecneunBaeT nonb3oBaTtento paboTty c 6asown

OaHHbIX B MPOCTON U NOHATHOW ANd Hero hopme.

Monb3oBartenb MOXeT BHOCUTb HOBYIO

WHdopMaumio B 6asy, a Takke npocMaTpuBaTb

YK€ CYLLUEeCTBYHLIYI0 B CUCTEMATU3MPOBAHHOM

Buge. lMockonbKy NPUMOXEHUe paccyMTaHo Ha

OLHOMOMb30BaTENbCKUA pPEXUM, BCe yHKUUN

ans ponu "agMuHuMcTpatopa' Mo yMOMYaHuio

OOCTYMHbI 3aperncTpupoBaHHOMY

nonb3oBaTento.

MoGMNbHLIA KMNWEeHT

Puc. 1 —Cxema paboTbl CUCTEMBI

Cuctema umeeT He TOMbKO YOOOHbBIA U 3PrOHOMWYHBIA MOMb30BATENbCKUA UHTEPdENC, HO U MOXeT
BbINONHATL Psif, (OYHKLUMIA, TakuMX Kak OTrnpaBka YBEAOMIIEHWI, TaMep, CO3[aHue U pedakTUpoBaHUE COObITUN,
"yMHOe" onpeaeneHve AeaTenbHOCTU nomnb3oBaTens (TPEeKMHr U3nM4eckon akTUBHOCTM), co3paHue uHdorpaduku,
CUHXpPOHM3aLms ¢ kaneHgapem Microsoft u 1.4.

Takum obpasoM, B xofe paboTbl co3gaHbl 6a3a gaHHbiX nog ynpaeneHnem CYB[ SQLite u mMobunbHbIN
KNMeHT K 3Toh 0Oase p[aHHbIX, pas3paboTaHHbIn B cpede nporpammupoBaHus  Microsoft Visual Studio ¢
ncnonb3oBaHMeM pperimBopka Xamarin.

Cnuncok Mcnonb30BaHHbIX UCTOYHUKOB:
1. 3. Crunnmen, Ox. MpuH. N3yyaem C#. 3-e nspanue. Pyckkasi pegakums, 2012 - 380c
2. [IOx. Puxtep. CLR via C#. 4-e nspganuve. AHrnuiickas pegakums, 2012 - 254c
3. [. Cenna. Microsoft ADO.NET: Nep. ¢ aHrn. - Mocksa: Pycckasi pegakums, 2003 - 168 c..
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3PFOHOMMWYECKOE OBECMNEYEHUE TPYOOBOW OEATENIbHOCTHU
PA3PABOTYUKA XPAHUITULL OAHHbIX

Gernopycckuti 2ocy0apcmeeHHbili yHugepcumem uHghopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Uypko A. A.
lMunuHresuy J1.I1. — npogbeccop, 0. m. H.

Llenbto paboTbl ABNsieTCs MCCNeaoBaHNE COBPEMEHHOIO COCTOSIHUS TEOPUM U MPAKTUKU 3ProOHOMUYECKOro
obecneyeHnst n peanvsaumm HOBbIX (POPM U METOOOB yMNpaBIeHNsi, COBEPLUEHCTBOBAHUS U BHEAPEHUSA UHXEHEPHO—
TEXHUYECKUX OOCTUXKEHUI B 0ONaCT SProHOMUKM.

OO6bEeKTOM nccregoBaHUs SABMASETCSA CMCTEMA «YeNOBEK — MaluMHay, a NpeaMeToM UCCIeAoBaHns — MeToAbI
1 cpeacTBa obecneveHnss SproHOMMYHOCTY B TPYAOBOW AEATENbHOCTU pa3pabdoTymka XpaHUnmLy, AaHHbIX.

OCHOBHbIM (paKTOPOM, BbI3bIBAKLLIMM YTOMIEHME, SABMSETCA Harpy3ka. [MOMMMO BEMUYUHBLI  Harpysku
CyLlecTBYET ps OONOMHUTENbHBIX UMM CNOCOGCTBYIOLLMX Pa3BUTUIO YTOMIIEHUst pakTopoB. ATU akTopbl MOXHO
pa3buTb Ha Tpu BONbLUMX FPYNMbI: MUKPOKIMMAT, UCMONb30BaHUE TEXHWUKU, HAPYLLEHME pexnMa Tpyaa 1 oTabixa.

MonyyeHHble pesynbTaThl

Mnan peanuaaumn Cneuwduraumm

> S Sraekiins cnoco6CeTByT yBENNYeHUIo
KaTanoernﬁnualmw, nnaHd NpoexTa porp
annapaTHoroe npon3BoanTeNbHOCTU n NOBbILLEHNIO

Qopmynuposanve v 06ecrieyenun KadyecTBa Tpyda, obGecrneuymBasi BMECTe C
] . TpEﬁOBEHMIﬂ COS,LI,EDII:"IO BBIYWUCIWUTENBHOW Cxema TemMm HeO6XOD,V|Mb|e ndOBMﬂ
} 4 Cpens! S e paboTalolLieMy, COXpaHsis ero  Cunbl,
M OMUCAHME UCTOMHWKOB AAHHBIX NOAGIOILMX 300poBbe, pPaboOTOCNOCOBHOCTD.

1 OAENWPpOBaHWE CUCTEM ! X

\ e 3 + : paHunuLe [OaHHbIX ABNsAeTCA

\ ki Onpenentne npoLeayph i MECTOM CKNagupoBaHusi cobupaemMbix B

- oo waane4eHws, npeoGpasonatA L. cUCTeMe [aHHbIX M MHMOPMALMOHHBIM

' f g W 3arpyakn gadHbix (ETL)

. PaapaGoTka WCTOYHWMKOM AN pelleHus 3afay aHanmsa
Peaynbtarsl ¢ | npunoxenuni X1, OaHHBIX U NpUHATMA  pelleHnd.  Kak
oBcnenosaHma R CredmkaLmn npaBuno, o6bem WHopmaumm B X[

B v v B:::::l::* SABNAETCA AocTaTtoyHo Gonblumm. MNpouecc
Monenm MNpoekTupoBaHIE NMPOEKTMPOBAHUS U pa3paboTKU XpaHUNULL
Sa”a‘;‘;‘:s:';f"”“ OaHHbIX obrnagaeT pAOOM  XapaKTepHbIX
2 y vy ocobeHHoCTeN, CBSA3aHHbIX Kak c
¢ Hactpoiika o
Crewipakeun shontlagines npeacraBneHem npeameTHoON
KyBOB DAHHLI, 8 TenkHOCTMA O6J'|aCTI/IBXpaHVIJ'II/ILLle AaHHbIX, TaK U C
N 1cnonb3oBaHNeM BCTPOEHHbIX
TEE— POl MeXaHn3MoB nporpamMmmHOro
KauecTea | PeKOMeHaauui obecneyeHuss CYB[ ans BOMOLLEHUSA
; XpaHuUnuia AaHHbIX B BbIMUCIUTENbLHOW
S Caza Xl cpepe. Mpouecc cospaHus u paspaboTku

: naqa B
skennyaraLmo [ X[ B o6LemM criyyae MOXHO NpeacTaBUTb
R || COCTOALMM 13 CIIeAYIoWMX  OCHOBHbIX
cTagui: nnaHnposaHue; bopMynmpoBaHune
TpeboBaHMIN K cUCTEME  CKNaavpoBaHuUs
AKT NPUEMEM-COAYM . ) )
B SKCIUVBTALAK [aHHbIX; aHanus; NMPOEKTMPOBAHUE;
KOHCTpYUpOBaHWeE; BHEJpeHWe;

rnogaepxka.

Puc.1 - Mpouecc pa3paboTky XpaHUnuLLAa AaHHbIX

Mpoun3BoanTENbHLIA TPy, 3aBUCUT HE TOMbKO OT OKpYXKatollen cpefbl, HO U OT MHOTMX MPOU3BOACTBEHHbIX
aktopoB. Co3gaTtb HoOpMarsbHble YCOBUS Anst paboTbl — OfHA U3 BaXHbIX 3a4a4 MeHemxepa. Takke BaxHa BepHas
nnaHupoBka paboyero mecta. OT TOro HaCKOMbKO KayeCTBEHHO peLUeHbl 3aJayn nnaHupoBaHus paboyero mecta,
Oyaet 3aBuceTb 3¢pHEKTUBHOCTL BCEro TPYAOBOro npouecca.

Taknm obpasom, B xoge aHanuaa paboyvero BpemeHu 1 pabovero NpocTpaHCcTBa paspaboTymka XpaHunuLy, ero
obsi3aHHOCTEN M yHKUMIA Obinn  pas3paboTaHbl 3ProHOMUYECKME peKOMEeHZauuu Mo YryyleHUo TpyaoBON
neatenbHocTn pa3paboTtyunka. Tak xe pa3paboTaHa nnaHMpoBka paboyvero NpocTpaHCcTBa.

CnncoK MCNONb30BaHHbIX UCTOYHUKOB:
1. Apamuyk B.B. OpraHusauus n HopMupoBaHue Tpyaa. YyebHoe nocobue. M., 2003.
2. BawnHwreitH, J1.A. SproHomuka : kypc nekumin / J1.A. BaHwTenH. — Munck: BI'Y, 2009.
3. Mogenb TMNOBOro NpoeKTa Co3aaHns XpaHunua AaHHbix — intuit — Kypc nekuwmi: MNpoekTMpoBaHne XpaHWUnuL, aHHbIX A1st
NPUINOXEHUI CUCTEM AENOBO 0CBEAOMMNEHHOCTU - hitp://www.intuit.ru/studies/courses/599/455/lecture/10159?page=3
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CUCTEMA LWNDPPOBAHUA OAHHBIX

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduosneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

SHkenesuy A. M.
Eeopos B. B. — cmapwuti npenodagamerns

Llenbto paboTtbl siBnsieTcs paspaboTka cucTeMbl WKNPOBaHUS AaHHbIX. B MHMOpMaumMoHHyo cuctemy
BXOOAT: annapartHas 4acTtb, kotopon sBngaetca [MK nog ynpaesneHnem OC Windows 8, 7, Vista, XP u
KpunTtorpadunyeckoe npunoxerve. Liensto paspaboTku MHPOPMaLMOHHOW CUCTEMBI LUMGPOBAHUSA AaHHBIX ABNAETCH
npefocTaBneHne nonb3oBaTento 3awmngpoBKy 1 AelundpoBKy KOHMDUASHUMANBHBIX JOKYMEHTOB PasnnyHbIA TUMOB:
.doc, .txt, .jpg.

e Ona paboTsbl cuctema ncrnonb3yet
aBTOMaTW4eCKM reHepupyemblii KntoY c
NCMONb30BaAHWEM  CMELLUMBAIOWMX  X3LW-PYHKUMA 1”1
cneuvanbHbln - anroput™m  wndposaHua. B pabote

BEOI OTKPLITOID NCMonb3ylTCs  XaWw-pyHkumMn  Tpex Bugos: SHAL,

TEECTA RIPEMD160 n WHIRELPOOL. SHAl pa3buBaeT

ncxopgHoe coobLueHne Ha 6ok no 512 6uT B KaXKgom.

l MocneaHuii 6nok gononHseTcsa 40 ANWHBI, kpaTHon 512

| TEHEPAITHA KT I 6ut. CHavana pgobaensietcss 1, a MOTOM Hynu, 4TOObI

AnuHa Gnoka crtana paBHou 512 - 64 = 448 6ut. B

l ocTaBlUMecs 64 6uta 3anucbiBaeTcs AfiMHA UCXOOHOro

| ] I coobuweHns B butax. Ecnu nocnegHuii 6nok unmeet

OnuHy bonee 448, Ho meHee 512 6uT, TO AONONHEHME

l BbIMNOSHAETCA cnepylowmnm o6pasom: CHavana

O POBAHME pobaensietca 1, 3aTem Hynu BAfAOTb OO KoHua 512-

OuTHOro 6510Kka; nocre aToro co3gaeTcs eweé oanH 512-

OWTHbIA ONOK, KOTOPbLIA 3anonHseTcss BAMOTb A0 448

l 6uT Hynamu, nocne 4ero B oOcTaBlimecs 64 6uta

BRIEOT RIS FOSAHEOIT 3anucbiBaeTca ANIMHA UCXOAHOro coobLleHus B butax.

AEPRE- Lk OononHeHne nocnegHero 6noka ocyllecTBAsieTcst

1§ BCeraa, Oaxe ecnv COOBLUEHWE YXKe MMEET HYXXHYH

JFIHSPOBAHNE [ anvHy. OcTtaBwwmecs BuAabl Xx3aw-yHkumn paboTatoT
aHanornMyHo ¢ MMHUManbHbLIMU OTINYUSIMU.

l B pabote wucnonb3ytTcAa [n[Ba anropMtMa

BEIBOZ OTEPBITOIO wncppoBaHuna:  Blowfish n DESX. Blowfish —

TERCTA KpunTorpaduieckuin anropuTm, peanuayoLmii

6104YHOEe CMMMeTpUYHOe WndpoBaHNe C NepeMeHHON
AnvHon kntova. Anroputm DESX ucnonb3yeT MeToj
oTbenmBaHns Kn4va C Lenbio YCUNMEeHNUs YCTONYMBOCTU
K arakam Ha ocHoBe nornHoro nepebopa. [aHHble
anroputmbl  6binM  BbiOpaHbl 32  CBOK  BbICTPOTY
BbIMOMHEHUs onepauuii U KPUNTOCTOWKOCTb.

FOH

Puc. 1 — CtpykTypa MH(pOpMaLMOHHOW CUCTEMBI

Cuctema paspabotaHa € yaoOHbIM Ans nonb3oBaTens rpaduyeckum uHTepdenicom un obnagaet
AOMNOMHUTENBHLIMA BO3MOXHOCTSIMU, Hampumep, oTrnpasBka 3awmdposaHHoro davna no email, ouncrtka cnepos
nonb3oBaTensl, OTKPbITUE KOMaHAHOW CTPOKU, CXaTue JOKYMEHTOB B Zip-apXuB.

Takum o6pasom, B xopge paboTbl cospgaHa Kpuntorpaduudeckas cuctema Ans WnpoBaHMSA AaHHbIX,
pa3paboTaHHas B cpefe nporpammmpoBaHmsa Microsoft Visual Studio Ha si3bike CH#.

Cnncok MCnonb30BaHHbIX MCTOYHUKOB!
1. Netuonba. MNMporpammupoBaHue Ons Microsoft Windows Ha C#. B 2-x Tomax. Tom 1: lNep. ¢ aHrn. — Mocksa: Pycckas
penakums, 2002. — 624 c.
2. Bb. WHangep. MpuknagHas kpuntorpadus: MNep. ¢ aHrn. - Mocksa: Pycckasa pegakuums, 2007- - 460 cTp.
3. C. MNMaHaceHko. Anroputmbl wingposaxus 2010. — 176 c.
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nOpMCTbIe MaTepuanbl And ninamdaralleHus

benopycckuli 2ocydapcmeeHHbil yHUsepcumem uHgopMmamuku U paduo3rnekmpoHUKU
2. MuHck, Pecnybnuka benapycb

AHmMonyuk . Y.
lMunuHesuy J1. 1. — 0-p. mexH. Hayk, npogeccop

Llenbio paboTbl ABRsieTCA co34aHWe MOpUCTOro MOPOLLKOBOrO KOMMO3MUMOHHOIO Martepuana, obnapatoLlero
BbICOKUMWU  (PU3UKO-MEXAHNYECKUMU XaPaKTEPUCTUKM MHOrOYHKLMOHANBHOrO Ha3HavyeHus (nnamMsralleHusi, rny
LUEHNS LLyMa, O4YMCTKMN FOpSYMX ra3os, 3alUTHbIX 3NEMEHTOB A4aT4MKOB 1 Ap.).

OcHoBHble TpeboBaHMs, KOTOPbIM AOIMKHbI OTBEYaTb OrHenperpagnTenu:

— BbICOKasl yaenbHasi MPOHULLAEMOCTb NPU Marom rmapoauHaMnuYeckom CONnpoTUBNEHUM;

— BonbLuon pecypc paboTbl MPU COXPaHEHUM 3aAaHHOTO YPOBHSI CBOWCTB;

— XMMUYecKasi CTOMKOCTb K paboueii cpese;

— MexaHu4ecKkasi NpPOYHOCTb, [OCTaTodHas ONS HafeXHoW 3Kchnyatauuu, B TOM 4UClEe MpU M3MEHEHUU
TemnepaTypbl B 3a4aHHOM paboyem MHTepBare TeMnepartyp v nepenagax gaBneHuit;

— TEXHONOrMYHOCTb W3rOTOBIMEHMS W MNPUMEHEHWS: MpOoCTOTa 3aMeHbl, BO3MOXHOCTb repmeTusaumm,
[OMONHUTENBHON 00paboTKy;

— OOCTYMHOCTb NPV MacCOBOM MCMNOMb30BaHWUN: HEAE(ULNTHBIE CbiPbe U MaTepuarnbl, HEBbICOKAA CTOMMOCTb 1
T.N.;

Co3spgaHne nOpUCTbIX MNPOHWUAEMbIX MarepuanoB Ans  OrHenperpagutener  yaoBNETBOPSAOLINX
BbllLIeyKa3aHHbIM TpeOOBaHNSIM CBA3aHO C pelleHVeM Npobrem Cco3fAaHWst HOBbIX MaTepuanoB C onpefeneHHbIM
HabopoM CBOMCTB U xapakTepucTuk. CBOMCTBa MOPOLLKOBBIX MaTepuarnoB U U3OEeNUi 13 HUX MOXHO obecneynTb
CBOWCTBaMM UCXOOHbIX MarepuarnoB, COCTAaBOM W CBOWCTBaMM LUUXTbl, METOAAMWU (POPMOBaHUS, AOMONHUTENBLHON
obpaboTkn n ap.

MpoBeAeHHbIN aHann3 U3BECTHLIX METOAOB M CNnocoboB nonyyeHns orHenperpagutenen [1-2] nokasan 4to
Hanbonee 3PHEKTUBHLIMU ABMAIOTCA OrHENpPEerpaguTenu Ha OCHOBE MEeTarIM4eCcKux MOPOLUKOB C aHW3OTPOMHOWN
nopoBon CTpykTypor. [peumyllecTBa oOrHenperpagutenen mM3 nopucToro nopowikosoro martepuana (MMNM) c
aHM30TPOMHOM CTPYKTYpPOM MO CpaBHEHUO C u3oTponHbiMu MMM 1 apyrumyn TpaguUMOHHBIMWA  MOPUCTLIMK
MaTtepuanamu, WCnonb3yeMbiMi [Afs  WU3roTOBIEHUS
OrHenperpaxagaroLimx 3NeMeHTOoB (pynoHbl n3
ropMpoBaHHbIX JEHT, rpaHynbl WU T.M.), NO3BOMWMU
LUIMPOKO MCMOMb30BaTb WX B MPOMbILLNIEHHOCTU, B
YaCTHOCTM ANsi CMECU «aMMMUaK — KUCNopoa — BOOSHOMN
nap». 970 cBsA3aHO ¢ Tem, 4to MMM ¢ aHM3oTponHowM
CTPYKTYPOW MMEKT GOmbLUYH MPOMYCKHY0 CMOCOBHOCTb
M MOryT paboTtatb nNpu MOBbLILEHHOM [OaBIEHWU.
SkcnepumeHTanbHas npoBepka Taknx
OrHenperpagutenen nokasana, 4YTO OHW obnagawT
BbICOKOWM CMOCOOHOCTBLIO K nnameraiueHunio. Kpome Toro,
CTpyKTypa MaTepuana [JonofHuTenbHO obecnednBaeT
OYUCTKY OT MEeXaHWYECKMX NpuMecen U BblpaBHUBAHUE
napameTpos rasoBoro noToka npu Manom
rmgpaBnMyeckoM  COMPOTMBIIEHWM, 4YTO  MOBbIWAET
CcTeneHb  KOHBEPCUM  aMMumaka UM 3HAYMTENbHO
coKpallaeT  KOnM4ecTBO BbIOPOCOB OKCUAOB a3oTa B
aTMmocaepy.

Puc. 1 - BHewwHun Bug, orHenperpagutenen ns MNrv

Takum ob6pasom, B xoge paboTbl co3gaHbl orHenperpagutenu u3 MM ¢ aHW30TpOMHOW NOPOBON
CTPYKTYPOW, KOTOpblE MMEKT npoHUUaeMocTe B 1,6 pasa, a paBHOMEPHOCTb NOKarnbHOW NMPOHULAEMOCTN — B 2
pasa Bbille N0 CPaBHEHUIO C TPAAMLMOHHBIMU TexHonornamu nonyyvenus MMM (npeccosaHne B npecc-copme).

Cnuncok Mcnonb30BaHHbIX UCTOYHWKOB:
1. WnbioweHko, A.®. Npobnembl M3roTOBNEHMS NOPUCTbLIX MaTepuanos n3 rybyatbix nopowkoB TutaHa / A.®.MnbioLweHko,
B.B.CaBuy, J1.1M. MNMunuHeBund //TexHonorus nerkmx cnnaeos. — 2010. - Ne1. —c. 176-186
2. WasroToBneHve MOPUCTbIX MOPOLUKOBLIX MaTepuanoB W3 cdepuyecknx MOpOLLUKOB KOPPO3WOHHOCTOWKOW cTammn /
Kosanesckuit B.H., NMunuHesund J1.11., KoBanesckas A.B., Casud B.B., ®omuxuna U.B., MNpuropees C.B., XKyk A.E. // Nntbé
n metannyprus. —2012. Ne 3.- C.98 — 105.
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MHOOPMALMNOHHAA CUCTEMA YNPABJIEHUA TEXHUWYECKUMMU
NMPOEKTAMU

Benopycckuti 2ocy0apcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Gopodako M.J1.
Awur K. — kaHOuGam mexHuU4ecKux Hayk, doueHm

Llenbio paboTbl siBNsieTcs cosfjaHve Mogenu MHGOPMaLMOHHOW CUCTEMbI YNpPaBneHUs TEeXHUYECKUMU
npoekTaMmu, MO3BONAILIEN aBTOMaTU3NPOBaTb pacnpefeneHne paHXMpPOBaHHbLIX MO YPOBHIO 3Ha4YMMOCTM 3agad
Mexay yvacTHMKaMu MNpoekTa, a Takke OueHKa Lenecoobpas3HocT n apEeKTUBHOCTN €e MCNOMb30BaHWs Ha
npeanpusaTun. [laHHas cuctema npefAcrasnseT cobon crneumnann3npoBaHHbI KOMNIEKC TEXHUYECKUX, NMPOrpaMMHbIX,
MeToauYecKkMX W UHAOPMAaLMOHHBLIX CPeAcTB, HanpaBrfeHHbIi Ha ONTMMM3auuio MNPOLECCOB MNaHWpoBaHUS,
yrpaBneHns U KOHTPONS BEAEHNS NMPOEKTOB.

MHdopmaumoHHas cuctema no3BoNseT BeCTW NMaHUMpOBaHWE W ynpaBrieHWe Mo [AEeCATU OCHOBHbIM
HanpaBneHnsm:

1. WHTerpaumsa — BknoyaeT B ceba npoueccel, HeobxoauMble AN uAeHTUdMKauMKM, onpegeneHus,
KOMOUHauun, yHUdmKaummn, KoopanHaLumm, KOHTPOMNsS 1 3aBepLUeHUs pa3nnyHbIX BUAOB AEeATENbHOCTU U MPOLIECCOB,
CBSA3aHHbIX C NPOEKTOM.

2. 3avHTepecoBaHHble CTOPOHbI — BKMOYaeT B cebs npouecchbl, Heobxoaumble AN BbISBNEHUS U
ynpasfeHnst UHBECTOPaMu NpoekTa, MoTpebuTensammn n ApyruMn 3anHTepecoBaHHbLIMM CTOPOHaMM.

ey 3. CopepxaHune -
< BKMovaeT B cebsa mpouecchl,
YnpasneHue HeobxoauMble ans
naeHTudmKaLmmn "
A onpegeneHvs pabot 7]
pesynbTaToB.
v h 4 h 4 4, Pecypcel -
BKMovaeT B cebsa nmpouecchl,
MhaHupoBaHue 3aeeplieHve HeoGXO.El,VIMbIe onsa
BbISIBIIEHUSI U MpuobpeTeHns
Y HeobxoaNMbIX pecypcos
npoekTa, TakMx Kak noau,
3anaumn v nomeLleHns, oGopynoBaHue,
—_
S maTtepwuarnsl, MHpacTpykTypa
Mcnonxenne N NHCTPYMEHTDI.
5. Cpoku — BKMovaeT
B cebs npoueccel,
HeobxoAvMble ANs NNaHWPOBaHWA AeATENbHOCTU MO MNPOEKTY U KOHTPOMS Ha4 XOA40M BbIMOSIHEHUS NPOEKTa C Lenblo
yrnpaBneHns pacnmcaHvem.

6. CtonmocTb — BKMtovaeT B cebsi npouecchl, Heobxoaumble ans pa3paboTku Grogxeta u HabnogeHns 3a
npoLeccoM Ans yrpasrneHus 3aTpaTamu.

7. Puckn — BkntoyaeT B cebdA npouecchbl, Heobxoaumble ANS MAeHTUMKauumM 1 ynpaeneHns yrposamm u
BO3MOXXHOCTSIMMU.

8. KauectBo — BkntoyaeT B cebs npouecchl, HeobxoanMble AN NNaHNPOBAHUS N KOHTPOMS KayecTsa.

9. 3akynku — Bkno4aeT B cebsi npouecchl, HeobxoanMble A4S NNaHMPOBaHWUA U NPUOBPETEHNS NPOAYKTOB,
yCnyr v pesynbTaToB, a Takke AN ynpasneHns B3aumMoaencTBUIN C NOCTaBLUUKaMW.

10. KommyHukaumm — BknioyaeT B cebs mpouecchl, Heobxoaumble ANs MAaHUMPOBaHUS, YNpaBreHus W
pacnpocTpaHeHus nHdopMaLmmn, UMeoLLEen OTHOLLEHWE K NMPOEKTY.

OcHoBOW WHMOPMALMOHHON CUCTEMBI YNpaBfeHUs ABMSETCA BEepHbI NOTOK 3afad, cTapTylowui ot
eguHon 6Gasbl Havana npoekTa C MNepevyHeM WUMEIOLUMXCS BXOAHbIX AaHHbIX M O0OYCMOBMEHHBbIX AONYyLEHWN.
[OnHamnyHO pa3BuBaOLLMACS NOTOK 3a4ay, Yepes NPOMEXYTOYHbIE pedyrnbTaTbl U pasnuyHbIe 3Tanbl CornacoBaHus,
B KOHEYHOM MTOre NpPUBOAMUT K NMOCTaBEHHOW Lienn npoekTa.

Takum ob6pa3om, cucTema MO3BOMSAET TOYHO pachnpefenqTb 3agadv cpean Y4YaCcTHUMKOB MpoeKkTa B
3aBMCUMOCTU OT BbIMNONHAEMOW POSN, OCYLLECTBMATL NOSHLIA KOHTPOMb U perynMposaHme npoLeccoB N0 OCHOBHbLIM
HanpasneHnsm.

Y

MHULMKUpOBaHUE

Cnncok Mcnonb30BaHHbIX MCTOYHMKOB!
1. MexayHapogHbin CTaHgapT no YnpaeneHuto MNpoektamn ISO 21500:2012 / [OneKTpoHHbIN pecypc] — Pexum goctyna:
http://www.projectprofy.ru/articles.phtml?aid=473. — 13.02.2013
2. Pasy, M.JI1. MogynbHas nporpamMma Ansi MEHeKepoB. YnpasneHne nporpammamu n npoektamu 8 / M.J1. Pasy n gap. — M.:
WHda-M, 2000. — 86 c.
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NOAroTOBKA CTYAEHTOB CIMNELUMAIIBHOCTU 1-58 01 01
"MHXEHEPHO NCUXONOINrMM4YeCKOE OBECINEYEHUE
WHOOPMALIMOHHbIX TEXHONOIM" No AUCLUUMITNHE
"ONEPALMNOHHbLIE CUCTEMbI, BA3bl JAHHbIX"

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uUHhopMamuku U paduoanieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Bopucuxk M.M.
Awun K. [J. — douyeHm, K- m mexH. HayK

Llenbto paboTbl aBunack paspabotka y4ebHon gucuunnmHbl «OnepaunoHHble cuctemMbl, 6a3bl AaHHbIX» ANg
MOArOTOBKM CTygeHToB Mo cneumanbHoctn 1-58 01 01  «MHxeHepHo-ncuxomnornyeckoe obecneyeHne
NHAOPMALIMOHHBIX TEXHOMOTUIAY.

HaHHas pucumnnuHa no3BOMsSeT CTYAeHTaM  M3y4uTb  NPUHLUMMBLI  OYHKUMOHMPOBaHUS Haubonee
pacnpoCTpaHeHHbIX OMepauMoOHHbIX CUCTEM, MOMYyYNTb HaBblkM paboTbl C HWMW, Hay4MTbCcs paspabaTbiBaTb
CTPYKTYpy 6a3 gaHHbIX, npuobpectn ymeHvne paboTatb ¢ umerowmmucsa 6asamu gaHHbiX. OucumnnuHa nomoxeT
cneunanuncTy pasButb 3HaHWs U ymeHusi B 06nact MHAOPMaLMOHHBIX TEXHOMOMMIA U NOCNYXXUT 6a3on Ansa n3yyeHus
WMHMOPMALMOHHBIX AUCLMMNIVH NPUKNAgHOro Xxapakrepa.

Llenb yyebHOM auvcumnnvHbl: POPMUPOBAHME Y CTYOEHTOB 3HAHUM O COBPEMEHHbIX OMNepaLMOHHbIX
CcMCTeMax, HaBbIKOB paboTbl C HUMK, hOPMMPOBAHME 3HAHWI O MPUHLMNAX NOCTPOEHNUS U (PyHKLUMOHMPOBaHMA 6a3
OaHHbIX.

K 3agavam y4ebHOW ANCLMMNNHBI MOXHO OTHECTW crepyloLime: npuobpeTeHne 3HaHWn O MexaHu3Max u
pexumMax YHKLMOHMPOBaHNSA ONepaunoHHbIX CUCTEM, MOAENsAX W A3blkax MPeAcTaBfieHWs OaHHbIX U 3HaHWNR;
dopmmpoBaHMe HaBblkOB paboTbl C KOHKPETHOW OnepauyoHHON CUCTEMON, UCMOMIb30BaHWSA CUCTEMbI YNpaBneHns
6asamy OaHHbIX W 3HAHWW; M3y4YeHWe MPUMHLUMMNOB MPOEKTMPOBaHMSA 6a3 AaHHbIX; OBMageHne meTtogamu cbopa,
XpaHeHusi, 06paboTkn 1 oTobpaxkeHus MHpopmaLum

B pesynbTtate usyyeHusa yyebHonm amcumnnuHbl «OnepaunoHHble CUCTeMbl, 6asbl AaHHbIX» Y CTYAEHTOB
hopmupyloTCa criegytolne KOMNeTeHUUN: akageMudeckme — yMeHne npuMeHsTb 6a3oBble Hay4yHO-TeopeTuyeckme
3HaHWA ONS peLleHns TeOPeTUYECKUX N NPaKTUYECKX 3aAad, ymeHne pabotaTb CaMOCTOATENbHO, YMEHNE YUYnTbCS,
NoBbILIATL CBOK KBanMUKaumio B TE4EHNE BCEWN XU3HW; COLMANbHO-NIMYHOCTHbIE — YMeHue paboTaTb B KOMaHae,
CNocobHOCTb K KPUTUKE W CaMOKpWUTUKe; npoddeccuoHasribHble — BO3MOXHOCTb pa3pabaTbiBaTb WHXEHepHO-
ncmxonormvyeckne TpeboBaHWA no obecrnevyeHnio PeMOHTONPUIOAHOCTW, MO MPOBEAEHWUI0 HanagouHbIX WU APYrunx
pernameHTHbIX paboT, ymeHe opopMnATb OTYETbI O MPOBEAEHHbIX UCCMEA0BaHMSX.

YuyebHas gvcumnnuHa BkoYvaeT B cebsl NeKUMOHHbIe, nabopaTopHble U NpakTUYeckMe 3aHATUS, KypcoBble
npoekThbl (paboTkl). JIEKUMOHHAs YacTb AWCUMMIIMHBI COCTOUT M3 JTIOTMYECKN 3aBEPLUEHHbIX YY4eOHbIX pas3genos u
Tem, BKMOYaeT matepuan AnA M3yYeHus TeOopeTMYecKoro cogepaHusa ydyebHou gucumnnuHel B obbewme,
nNpeaycCMOTPEHHOM Yy4ebHbIM nnaHoM creumanbHocTu. [lpegnaraembiii nepedeHb nabopaTopHbIX U MPaKTUHECKNX
3aHATUW BKOYaET AOCTAaTOYMHO MNO3WULMIA, maTtepuan MpeacTaBfneH B BWAE SMEKTPOHHOro yy4ebHoro nocobus,
cofepXallero BClO HeoOXoAMMYK MHGOPMaLUMo ANS CaMOCTOATENbHOIO BbINOMHEHWUS CTYAEHTaMu BCeX BWMOOB
3afaHuil, COCTaBNAOLWMX COAepXaHue 3aHATMW no BceM TemaMm. KypcoBon npoekT (paborta) sBnsercs
cucTemaTtusaumen U 3akpenneHmeM TeopeTUYecknx 3HaHu CTyaeHToB no pasfeny «basbl AaHHbIX» AaHHOro Kypca,
nonyyeHne nNpPaKTUYECKNX HaBbIKOB, CBf3aHHbIX C paspaboTkon 6a3 [aHHbIX W CO34aHMEM  MNPOrpamMMHOro
obecneveHus ans ces3n ¢ 6a3aMmn AaHHbIX.

[ns npomMexyTo4YHOro KOHTpons no yvebHom gucumnnuHe «OnepaumoHHble CUCTEMbl, Gasbl OaHHBIX» W
AVarHoCTUKN  KOMMNETEHUMN CTyAeHToB OyayT ucnonb3oBaTbCs crnegylowme @opMbl  KOHTPOMSA: OTYeTbl MO
nabopaTtopHbiM paboTaMm C WX YCTHOW 3alUTOW; OLEHVWBaHWE Ha OCHOBE MOAYSIbHO-PENTUHIOBOW CUCTEMBI;
KOHTPOIbHblE OMPOChI; MMCbMEHHbIE OTHYETbI MO ayAUTOPHbLIM (GOMAaLUHUM) MPaKTUYECKUM YNPaXKHEHUSIM.

B pesynbTaTe u3yyeHus y4eOHOW AMCUMNMAMHBI OOy4aeMbll OOIMKEH 3Hamb- MeXaHU3Mbl U PeXuMbl
PYHKLUMOHMPOBAHNA OMepPaLMOHHbIX CUCTEM; MOAENN U A3blKWM NPeACTaBfeHuss OaHHbIX U 3HaHWN; OCHOBHbIE
cpeactBa U cnocobbl nepepaboTkuM JaHHbIX U 3HAHWIA; YMeTb- paboTaTb C KOHKPETHOW OnepauMoHHON CUCTEMON;
CTPOMTb W WCMONb30BaTb CUCTEMbl YyrnpaBneHns 6asamm [AaHHbIX W 3HAHWW; UMCMoMnb3oBaTb MoAenn W
WHCTpYMEHTarnbHble CpeacTBa MNpedcTaBneHus AaHHbIX W 3HaHWI; NPOoeKTMpoBaTb 6asbl AaHHbIX; OCYLLECTBNSATb
aAMVHUCTPUpOBaHMe cuctem 6a3 AaHHbIX BbIYUCANTENbHBIX U MH(POPMALMOHHBIX CUCTEM Pa3NMYHOrO HasHaveHUs;
enadems- HaBblkamy paboTbl C onepauMoHHbLIMK CUCTEMaMU; HaBblKaMW MPOEKTUPOBAHUS U aAMUHUCTPUPOBAHUS
6a3 gaHHbIX; uMems npedcmassieHue- O TEHAEHUMN PasBUTUS ONepaLmoHHbIX cucTeM; Basax AaHHbIX Kak cpeacTse
cbopa, xpaHeHusi, 06paboTkn 1 oTobpakeHUs HPOPMaLIMK.

CnnCOoK UCMonb30BaHHbIX NUCTOYHNKOB:
1. N3b6aukos 10.C. NHdopMaumoHHble cuctemsl: y4ebHuk ans sysos / HO.C. N3baukos, B.H. MNeTtpos. — 2-e nag.
— CIM6.: Mutep, 2006. — 656 c.
2. Oent, K. k. BBegeHune B cuctembl 6a3 ganHbix / K. k. Oent. // Mep.c aHrn., 8-e usg. — M: U3patenbckui
oom "Bunbsamc", 2006. — 1315 c.
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METOAbI UHPOPMALIMOHHOIO NPOTUBOBOPCTBA
B COLUUATNBbHbIX CETAX

Benopycckuli eocydapcmeeHHbill yHUgepcumem uHgopMamuku U paduo3sieKmpoHUKU

2. Munck, Pecnybnuka benapych

Babak K.W., Limbie E.J1.

Hasbidosckuli A.I— kaHd. buon. Hayk, doueHm

B uwHdopmauuoHHoMm obulecTBe ynpaBrneHne WHPOPMALMOHHLIMU MOTOKAMWU SIBMSIETCA OOHOW U3
NPUOPUTETHBIX XapaKTePUCTUK CROXHbIX coumocucteMm. Ocobyto ponb ynpaeneHne MHMOPMaLMOHHLIMW NOTOKaMu
npuobpetaeTr B 93MOXy pPacnpoCTpPaHeHUs CcoumanbHbIX CeTeW, KOTopble OOBLEAMHSAIT OKOMo  MOMOBWHbI
none3oBatenenn WHTepHeT. CoumanbHble CeTM MNpPeBpaTUNIMCb B  MOLLHBbIA  MHCTPYMEHT MH(OPMAaLMOHHOIo
npoTnBobopcTBa.

Llenb paboTbl — 0630p NPUHLMMNOB U METOAO0B MH(POPMALMOHHOrO NPOTMBOGOPCTBA B COLMANbHbBIX CETAX —
3TO coumanbHasa CTpyKTypa MHOXeCTBa CyObeKToB-nonb3oBaTteneli (akTopoB), Kak WHAMBUAYanbHbIX, TakK W
KONMMEeKTUBHbIX. VMHdopMauMoHHOe npoTMBOGOPCTBO B couManbHOW CETM  HampaBfeHO Ha  KOMMIEKCHOe
[ECTPYKTMBHOE  BO3QENCTBME HA  WHPOPMAUMOHHLIE  CUCTEMbI U MH(POPMALMOHHYIO  MHPPACTPYKTYpy
KOHKYpUpYIOLLIE CTOPOHbI C OAHOBPEMEHHOM 3alUTON COOCTBEHHOW WMHopMaumun, MHOPMALMOHHBLIX CUCTEM U
VMH(OPMAaLMOHHON MHAPACTPYKTYpbl OT NOA0OHbIX BO3AENCTBUNA.

O6bekToM nHOPMaLMOHHOTO NpoTnBobopcTBa ABNSETCS MHAOPMALMOHHO-KOMMYHUKaLMOHHAs cucrtema,
CBOWCTBaA KOTOPOM MOAUMMUMPYIOTCA NOA4  BAUSHUEM  LOECTPYKTUMBHbLIX  WH(OPMAUMOHHbLIX  BO3L4ENCTBUMN.
MHdopmaumoHHoe npoTMBOGOPCTBO B COUMANbHbIX CETAX WCMONb3yeTcss B MapKeTUHre u MeHeOXMeHTe,
MUPOTBOPYECKMX OMepauusix 1 NogaBreHnn BOCCTaHUIA, NPOBOLMPOBaHNM COLMArnbHOM HECTabUNBHOCTM 1 Xaoca.

WHdopmaLmoHHoe NpoTBoOOOPCTBO B COLMATbHBIX CETSIX OCHOBAHO Ha psae NpuHUMMOB. MepBbiM M3 HUX
SIBNSIETCS NPUHLUMM MHPOPMALMOHHOM aCMMMETPUKN, OCHOBaHHbIA Ha BO3MOXHOCTU OCBELLEeHNs cobbITUS, Ucxoas n3
pasnuyHbIX ero acnekToB, hOPMUPYsI PasfnUYHble HOBOCTU. ACMMMETPUYHOCTb MO3BOMSIET MPUYMHATL CEPbE3HbIN
Bpe CunbHelLeMy NPOTUBHMKY, Tak Kak OHa Bcerga HaxoauT cnabble MecTa B ero CUMMETPUYHON 3awmTte. BTopoi
NPUHUMN — WH(OPMALMOHHONO AOMWHMPOBAHUA — OCHOBaH Ha cnocobHocTn cobupartb, obpabaTtbiBaTh W
pacnpefenstb NOTOK MHOpPMauuM O cUTyauuu, NPensaTCTBYS NPOTUBHWKY AenaTtb TO e camoe. TpeTui npuHuun
HanpaBneH Ha obecneyeHue ctparternyeckoro 6anaHca cun B MHEHOPMAaLMOHHO-MCUXONIOTMYECKOM MPOCTPaHCTBE.
OH He wucknoYaeT BO3HUKHOBEHME KOHMIMKTOB UM MCTOYHUKOB WHGOPMAaLMOHHO-NCUXOSIOMYECKON arpeccum, Ho
TpebyeT Mx B3aMMHOM KOMMEHCALUUN B KAa4eCTBE OCHOBHOMO YCIIOBUSI MMPHOIO COCYLLECTBOBAHUSI KOHKYPUPYHOLLUX
cybbekToB. YeTBepTbI MPUHLMM OCHOBAH Ha BO3MOXHOCTU COMETaHMs MHPOPMAaLMOHHO-NCMUXONormyeckon 60pbobI
OOHOro U3 CyOBEKTOB HEKOTOPOW Koanuumu ¢ 6opbboi 3Toro ke cybbekTa MpPOTUB OpPYrux CyObekToB 3TOW Xe
KoanuumMu Ans OOCTWXKEHUS CBOMX YacCTHbIX npenmywiecTB. [ATbIi NpuHUMN nogpasyMmeBaeT HeorpaHuYyeHHoe
MCMNONb30BaHNE BCEX AOCTYMHbIX CUM U CPEACTB ANA MH(POPMAaLMOHHO-NCMXONOrM4YEecKoro HanageHns («BonHa 6es
npaBuIy), BKIOYas CPEACTBA NCUXONOrMYECKOro BO3AENCTBUSA C AONTOBPEMEHHBIMY NOCNEACTBUSMU.

Ons poctwxeHus uenen MHPOPMaUMOHHOrO NpoTMBOOOPCTBA B COUMANbHBLIX CETSX WCMONb3yTCS
pas3nuuHble MeToabl. OOHMM K3 HUX SABMSETCA CcouManbHOe BMWSIHWE, peanu3yeMoe Ha OCHOBE MpPOLIEeCcCOoB
KOMMYHUKauMM W cpaBHeHusi. [py KOMMYHMKaTUBHOM MOAXOAE aKTOpbl CETM MNpPUXOAST K  CXOAHbIM
MUPOBO33PEHYECKUM MPEACTABMNEHNAM M LIEHHOCTSIM, HO Janeko He Bcerda K CXOAHbIM MOAENsM CoLuvanbHOro
noeefeHus. MNpu noaxoae, OCHOBAaHHOM Ha CPaBHEHUW, aKTOPbl KOCBEHHBLIM 0OpPa3oM KOMUPYIOT NOBeAeHWE APYIUX.
[Mpuyem akTopbl CeTN C pasHbIMM MUPOBO33PEHNAMU OAEMOHCTPUPYIOT CXOAHbIE MOAENWN COLUManbHOW akTUBHOCTW.
Opyro meTon —MHOPMALMOHHO-MCUXOMNOrMYECKON 3KCMaHCMM — OCHOBaH Ha LOCTWXKEHUMUM WHTEPECOB rpymnmbl
aKTopoB neTeM 6eCKOHMIMKTHOrO MPOHMKHOBEHMS B Chepy CoumarnbHbIX U AYXOBHbIX OTHOLLEHUW APYrnX CeTeBbIX
o6LLecTB C Lenblo MOCTENEHHOrO U HE3aMETHOro M3MEHEHMSI MX CUCTEeMbl COoLUMarnbHbIX OTHOLUEHWA no obpasuy,
3aaHHOMY MCTOYHMKOM 3KcnaHcuu. [Npy 3TOM BO3pacTaeT CTeneHb BMMSAHUA U KOHTPOMS CO CTOPOHbI UCTOYHMKA
akcnaHcuun. TpeTuii MeTof BKNoYaeT UHOPMAaLMOHHO-NICUXONOMMYECKYD arpeccuto, HanpaBfieHHY Ha HaHeceHue
NPOTUBHUKY Yyllepba B KOHKPETHbIX OOnacTsx ero AedATenbHocTU. YeTBepTbidi MeTo4 — 3TO UHGOPMAaLMOHHO-
ncuxonornyeckass BOWHA, MPUYMHOM  KOTOPOW  SIBNAETCS  KOHMMMKT ~ SKOHOMWYECKUX, reononmMTU4ecKux,
MOEOoNOrnYeckMX U WHbIX WHTEPECOB akTopoB M MX COOOLECTB B MHGOPMAUMOHHOM MpocTpaHcTee. Llenbio
MH(OPMALMOHHO-NCUXOMNOrMYECKON BOWHBbI  ABNAETCA  OOCTWKEHVWE MHM(OPMAaLMOHHOrO MPEeBOCXOACTBA Haf
NPOTMBHMKOM W HaHECEHWS eMy MakCUMarbHOro MaTepuarnbHOro, MAeororm4yeckoro, MHPOPMaLnoOHHOrO U NHOTO
yuiepba.

CnmncoK MCMonb3oBaHHbIX MCTOYHUKOB!
1. Ty6anos [.A., Hosukos [.A., Uxaptuwsunu A.I'. Mogenu BnusHus B coumanbHbix ceTax M.: dusmatnut, 2010. — 228 c.
2. MaHounno A. B. l'ocyaapctBeHHas vHMOpMaLMOHHasA NonuTuka B 0cobbix ycnoBusx, MoHorpadpus. — M.: N3g. MUDU,
2003. - 388 c.
3. Cyxapes, O.C. 3nemeHTbl MapkeTMHOroBoro aHanusa coumansHon cetn / O.C. Cyxapes, H.B. KypmaHoB.. — QkoHOMUYeckui
aHanua: Teopus 1 npaktuka. —2012. — N35 (290). — C. 2-8.
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METOAONOIMNMA BEQEHUA TEXHUYECKUX NMPOEKTOB MO
PA3PABOTKE NH®OPMALIOHHbIX CUCTEM

Benopycckuti 2ocy0apcmeeHHbili yHugepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Gopodako M.J1.
Awur K. — kaHOuGam mexHuU4ecKux Hayk, doueHm
Llenbio paboTbl sBRNseTca co3fjaHve aganTupyemon MeTOAONOrMu BeAEHUS TEeXHWYECKUX MPOEKTOB MO
pa3paboTke NHHOPMALIMOHHBLIX CUCTEM, KOTOPas NMO3BONSAET BbICTPOUTb HAAEXKHYIO apXUTEKTYpy nobon cuctembl Ha

OCHOBE CEPBUCOB, KOTOpbIE, B CBOK OYepedb, MOryT BXOAWUTb B COCTaB JOObIX APYrMX MHOPMALIMOHHBIX CUCTEM.
[aHHas meToponorus cnocobHa bbITe aganTMpoBaHa NoA YCrnoBus KOHKPETHOTO NpoeKTa.

KoHTponb

L

CrivcoK CraTucTnyeckune
] = L aHHble
L0NYLULeHHWIA
N 55
WHuumMmposaHme AHanms Mpouwecc BbINOAHEHNA KoHeuHbIn
npoeKTa AdHHBIX npoeKkTa pesyabrat
Cuctema
NPOrHO3MpPOBaHMA

basbl gaHHbIX
®alinosble xpaHunuula

MeToponorua nogpasymeBaer:

- BefeHne MHMLMaTopa 1 OTBETCTBEHHOro NO BCEM 3Tamnam XM3HEHHOro LMKMa MpoekTa, OT HavarbHOW
CTaAMn OLEHKN [0 KOHEYHOro pesynbrata B kadecTBe Kypatopa. OHa no3BonsATb Ha nobom 3Tane npoiecca
KOOpPAMHUPOBATbL U KOHTPONMPOBaTbL paboTy Bcex rpynn N, 3aHATbIX B paboTe Haj NPOeKkToM.

- NCMNONb30BaHNe CPeACTB OLEHKM 3HAaYMMOCTU TeKyLMX NpoLeccoB, 6narogaps Yemy BbIMOMHAETCH TOMbKO
CyllecTBeHHas Ans uenen paborta. Takas BO3MOXHOCTb MOSIBMSIETCS B pe3ynbTaTe BBEAEHUS HA Ha4YanbHOM aTane
pa3paboTku MHCTPYMeHTa dhopmanuaaummn JONyLLEHWI MO NPOeKTY.

- npumeHeHve 6a3 AaHHbIX, a Tak Xe annoBbIX XpaHWUNULL U CUCTEM AOKYMeHTooGopoTa, M3-3a 4ero
NosIBNSETCA BO3MOXHOCTb MCMOMb30BaTh CTATUCTUYECKUIA aHanun3 AaHHbIX NpeablayLmx NepuogoB U NPOEKTOB.

- BHeApeHWe CUCTeMbl MPOrHO3MPOBaHWA MNyTeW [OOCTUXEHUS Lenen npoekta (B COOTBETCTBUM C
UMeLLMMUCS pecypcamMu, TEKYLLMM STanoM 1 NPorpamMmMon peanunsaumm).

- OpraHM3auuio YeTKOW MepapxvMn 1N HarnsAHOCTU BCEX BbINOSHSAEMbIX MPOLIECCOB, YTO, B CBOIO OYepefb,
noBbIaeT 3pHEKTUBHOCTb UCMONb30BaHNS BPEMEHHbIX, YeNIOBEYECKNX N SKOHOMUYECKNX PECYPCOB.

Takum o6pasom, cosfaBaemasi MeETOAONOrns SABNAETCS  CTPYKTYPUPOBaHHbIM - NMOAXOAOM, KOTOPbIN
obecrneumBaeT KOHLENTyanbHyld OCHOBY [Aflsi BCEro npouecca BedeHWs TEeXHUYEeCKMX MpPOeKToB, a TaKkke
npefocTaBnsieT TEXHOMOrNo pykoBodcTBa. B pesynbraTte cuctema, noctpoeHHas Ha 6ase gaHHOW MeTOAororum,
OyneTt copepxaTb MeTOAbl U cpefcTBa Mo cOopy, MHTErPMPOBaHUIO, pacrnpedeneHntio pesynbLTaToB NaHNpoBaHWs,
BEAEHMIO MPOLIECCOB M JOCTWMKEHMNIO NOCTaBMNEHHbIX 3aAay.

CnnCoK NCNOMb30BaHHbIX NCTOYHUKOB:

1. Pasy, M.J1. MogynbHasi nporpaMma Ans MeHegkepoB. YnpasneHvue nporpammamu n npoektamm 8 / M.J1. Pasy u gp. — M.:
WHda-M, 2000. — 193 c.
2. Boponaes, B. . YnpasneHue npoektamu B Poccun. — M.: Anatc, 1995. — 118 c.
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NOAroTOBKA CTYAEHTOB CNELUMAJIBHOCTMU 1-40 05 01-09 "
MHO®OPMALMNOHHbLIE CUCTEMbI U TEXHOJIOIMA (B
OBECMNEYEHWU NPOMbILUIIEHHOMN BE3OMACHOCTW)" MO
ANCLUUNMITUHE "AKTUBHbIE 3JIEMEHTbI CUCTEM
BE3OMNACHOCTH"

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uUHhopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bopucuxk M.M.
Awun K. [J. — GouyeHm, K- m mexH. HayK

Llenbto paboTbl siBUnack paspabotka y4ebHOM UCUMNnNHBLI « AKTUBHbBIE 3NIEMEHTbI CUCTEM Ge30nacHOCTU»
0N NOAroTOBKM CTyAEeHTOB Mo cneumansHocTn 1-40 05 01-09 «WMHdpopmaumoHHble cuctembl M TexHonorum (B
obecneyveHnn NPOMBbILLIIEHHOW 6e30MacHOCTM)».

HaHHas gucumniuHa HaueneHa Ha hOPMMPOBaHNE N YCUIIEHNE MHXXEHEPHOW COCTaBMsoLLEeN NOAroTOBK/
cneumanucta c BbiclwKM obpasoBaHneM. PopcupoBaHHOe pas3BuTME 3NeMeHTHOW 6a3bl  COBPeMEHHbIX
MHOPMAaLIMOHHBIX CUCTEM, METOAOB €e UCMOoSb30BaHUA AN peanusaumn B cuctemax 6esonacHocTn TpebyeT oT
cneumanncTa npakTM4ecKoro OCBOEHWS NepefoBbiX METOAOB U CPeACTB CXEMOTEXHMKM C y4eToM ocobeHHoCcTen
B3aMMOAENCTBNS YenoBeKa N TEXHUKN.

Llenb npenogaBaHusa y4yebHOW AMCUMNAMHBE: (POPMUPOBAHUE POGECCMOHAanNbHbIX KOMMETEHUUA Mo
pa3paboTke, BHeAPEHNIO, aganTaunm 1 NCNOMb30BaHNIO MH(POPMALIMOHHBIX CUCTEM, NPOrpaMMHOro obecneyeHms un
TexHornorunmn B ccpepe npodeccnoHanbHON AesATENbLHOCTU, COOTBETCTBYIOLLEN HanpaBleHnto CneumanbHOCTY.

3agaum un3yyeHus y4vebHOM AucUMNAUHBE: pa3paboTka, MogepHW3auusi, BHeApeHue, aganTauus wu
ncnonb3oBaHne MHPOPMAaLIMOHHBIX CUCTEM M TEXHOMNOIUIA B NpodeccroHanbHON AesTenbHOCTH; npoBedeHne bnusHec
aHanmMsa W CUCTEeMHOro aHanusa, paspabotka M OOOCHOBaHME MPOEKTHbIX PELUeHUR; NpUMeHeHue
cneunannsnpoBaHHblX METOAOB W MHMOPMALMOHHBLIX cucTeM Ans 06O0CHOBaHMS, BblOOpa, W NpUHATUSA
yrnpaBneHYecknx peLLeHnin; NpoBeaeHne Hay4yHo-nccnefoBaTenbCKMX U MPOEKTHO-KOHCTPYKTOPCKUX paboT B obnactu
WMH(OPMALMOHHBIX CUCTEM WM TEXHOMOIMMI; NNaHMPOBaHWE MeponpuaTMn B 06nacTn MHHOBaLMOHHON AeATenbHOCTY;
obyyeHne nepcoHana; paboTa C TeXHUYeCKOW nMTepaTypoW, TEXHOMOrM4ecKoW [AOKYMeHTauuen u [pyruMu
NHAOPMALIMOHHBIMWN NCTOYHUKAMM.

YyebHas gucumnnuHa BkntoyaeT B cebsi NekuMoHHble, nabopaTopHble U NpakTU4eckne 3aHATUS TemaTuka
NEeKUMOHHOW YacTu AMCUMNIMHBI, NabopaTopHbIX W MPaKTUYECKMX 3aHATUIA OXBaTbiBaeT BaXHeWlue pasgens
TEOpPEeTUYECKOro WM MPaKTM4eCKoro Mmartepuana no AucuunivHe «AKTUBHbIE 3reMeHTbl cucTem 6Ge30nacHOCTU»:
aneKkTpuyeckme uenu, kornedbaHms M BOMHblI, CXEMOTEXHUKA SMEeMEHTOB WHM(OPMaUMOHHBIX cucTeM. B nepeom
pasgene AUCUMNIUHBI, MOCBSALEHHOW 3MEeKTPUYEeCcKMM LensM, paccMaTpuBaloTCs TeMbl, KOTOpble packpbiBaloT
DYHKLMM 1 Ha3HaYeHNe akTUBHbIX 3N1IEMEHTOB cMcTeM 6e30MacHOCTM U MO3BONSAT M3YYUTb TEOPUIO INEKTPUYECKUX
Lenen, MetoAdbl UX pacyeTa, NepexogHble MPOLECcChl B 3MEKTPUYECKMX Liensx U MeToAbl ux pacyeTa. Bo BTopon
YacTu AUCLMMNMUHBI, NOCBSALLEHHON KonebaHnsam 1 BofHaM,paccmMaTpyBaloTCs crneaytolume Tembl:Teopus konedanHun,
BMAbl konebaHui, KOppPensAUMOHHBIA aHanu3, BOSTHOBOAb!, IMHUK NepeAayu, aHTeHHbl, YacToTHble ounbTpel CBY. B
TpeTbel 4acTu OUCLMUMINHBI — CXEMOTEXHMKA 3N1EMEHTOB MHMOPMALMOHHBLIX CUCTEM — paccMaTpuBaloTCs TeMbl,
NOCBSILLEHHbIE 3IeMeHTaM MHMOPMALMOHHBIX CUCTEM, YCTpoWcTBaM 00paboTkM M npeobpasoBaHUsi CUrHanoB,
aHanoroBblM OMNepauyoHHbIM  YCUNUTENAM, AaTyvMkam WH(OPMAaUMOHHBIX CUCTEM W cucTeM 6e3onacHoCTH,
ycTponcTBam oTobpaxeHuss uHdopmaumm. TemaTuka MpakTUYecknx W nabopaTopHbIX 3aHATMA CBsi3aHa C
Ba)KHEMLLMMW BOMPOCaMM TEOPETUYECKOTO Kypca.

Mpn wnsydyeHnn yyebHOM AMcUMNNUHBI BygoyT MCMoONb3oBaThbCs cregylolme OpMbl CaMOCTOSATENbHON
paboTbl: moarotoBka pedpepaToB NO WHAMBUAYANbHbLIM TeMam, B TOM Y/CME C MWCMONb30BaHWEM NaTeHTHbIX
mMaTtepuarnos; NOAroToBka OT4ETOB Mo NnabopaTopHbIM paboTam; NOAroTOBKA MHAMBMAYalbHbIX 3a4aHUIA N0 TemaTuke
NEKUMOHHbIX, MPaKTUYECKNX N NabopaTopHbIX 3aHATUN.

B pesynbTate usyyeHus y4eGHOW AMCUMNMAMHBI CTYOAEHT AOSMKEH 3Hamb: NMPUHLMNBI MOCTPOEHUS CUCTEM
6e30nacHOCTM C  MCMONb30BaHWEM aKTUBHbIX 3JfleMeHTOB cucTeM 6e30nacHOCTW; MPUHUMNBL  MOMyYeHUs
n3MepuTenbHON WHgOPMauMKn; yMems: NPoBOAMTbL aHanus, HeobxoduWMble pacyeTbl M noabupaTb akTUBHbIE
3NeMeHTbl cmcTteMm 6e3onacHoOCTM; 060CHOBaHHO BbIOMPAaTb CXEMOTEXHUYECKNE peLLeHUs AMNS NOCTPOEHUS CUCTEM
6e3onacHoCTK; MCNONb30BaTb METOAbLI pacyeTa 1 aHanmsa aneKkTpuYeckux uenew; enadems: HaBblkaMy NPaBUbLHON
matemaTudeckon opMynupoBkM 3adad, HeobxoauMmbIX ANA co3daHns  cuctem 6e3onacHOCTW;  HaBblkaMu
NPUMEHEHNs CPeacTB U METOA0B BbIYMCNUTENBHON TEXHWKN; OCHOBHBIMW MEeTOAaMMN CUHTEe3a cucTeM 6e3onacHocTy;
umems ripedcmasfieHue:  OCHOBHbIX MeETOAOB, CMOCOOOB W CPeACTB MONyYeHWUs, XpaHeHus, nepepaboTku
MHOPMaLIMK C UCMONb30BaHWEM KOMMBIOTEPHON TEXHUKKN;  TeHOEeHUMM  pasBuTMa  cuctem  GesomacHocTu;
KOMMbIOTEPHbBIX MPOrpaMmax kak 06 MHCTPyMeHTEe peLleHnst KOHKPETHbIX 3a4au.

Cn1COoK UCMNONb30BaHHbIX UCTOYHUKOB:
1. Hoeukos HO.T. OcHoBbl LMdPOBOI cxeMoTexHuKkK / — Mup, 2001
Pekyc .. OCHOBbI 3NEKTPOTEXHUKM 1 INIEKTPOHMKM B 3aaadax u pelwenusix / I.I". Pekyc. M., 2005.
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O630p TeXHONOrnM pasBUTUA NaMATU B 0Opa3oBaHUMn

Bbenopycckuli eocydapcmeeHHbIl yHUsepcumem UuHghopMamuku U paduosarekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bonocmusbix I, A.

Kaprloeuq E. 6. — Mmaaucmp mexHUKuU U mexHoroauu

PaccmoTpeHa TexHMKa KOMMIEKCHOro noaxoda  YrnyudlleHus namsaTh, CHWXEHUS BHYTPEHHEN
HanpsPKEHHOCTM M KaK CPeacTBO PasBUTMSI YMCTBEHHbIX CMOCOBHOCTEN 3a cHeT MOOMMU3aLumM CKpbITbIX PECYpCcoB,
YKPEMNNEHUST HEPBHOW CUCTEMbI, 0300POBMEHUst duamonorum. MHOrMe MCUXOMorM CUUTaKT TakoW TEXHUKOMN
MeguTaumio. CylecTByeT MHOXECTBO BMAOB MeAMTaUUi, HO OOHOW M3 Haubornee pacnpoCTpaHEHHbIX ABMSETCA
TpaHCcUeHAeHTanbHas MeauTauus, MnorfyyMBlUAs LUMPOKOE pacnpoCTpaHeHMe B CepeavHe MpOLUrioro CToneTus,
OCHOBaTEesNieM KOTOPOW cyuTaeTcs MHAMUCKMA nor Maxapuwmn Maxeww WMorwv, BbloaloWmMinicss MHOUACKAA y4eHbIN B
obracTtu co3HaHus, Guank No 06pasoBaHuIo.

TexHnka TpaHCUEeHOEHTanbHOMW MeauTauMm npocta, He TpebyeT HMKaKMX MNpUCnoCcobneHnn unm
crneunanbHon uanyeckon NoAroToBkM, He 3aHMMaeT MHOToO BpeMeHU. Bo Bpemsi 3aHATUIA OBObIYHBIA MbICITUTENbHbIN
npoLecc CTaHOBUTCS MeHee aKTMBHbIM MMM CTMXaeT, U gocTuraeTcs ocoboe ncMxoduanonormyeckoe CocTosiHue
«CMOKOWMHOW OCO3HAHHOCTUY.

Bornbluve notepy B NpoU3BOAUTENBHOCTM TPyAa NPOMCXOAAT U3-3a Tak HasbiBaeMbIX "noTepb OT TpeHun", B
OCHOBE KOTOPbIX MNEXUT HaMpsXKEHHOCTb MEXYENOBEYECKMX OTHOLIEHUA B MPOU3BOACTBEHHbIX KOMMEKTUBAX.
MegutaumoHHble MeToabl, NOBbILAWME PabOTOCNOCOOHOCTbL M TBOPYECKUA NMOTEHLUMan, CnocoOCTBYOLWME POCTY
NPOM3BOAMUTENBHOCTM U MONIOXKUTENbHO  BO3AEWCTBYHOLUME  HA  3[00POBbLE. MeguTtauus  nosblaeT
3aMHTEepPecoBaHHOCTb B paboTe M yOooOBMNETBOPEHME OT MPOGECCUOHANBbHOW OEATEeNbHOCTU, a Takke ynydwaeT
pabounii KnuMaT 1 MeXx4yenoBeyeckme OTHOLLEHUS.

Mpu perynsapHon npakTuke 6naroTBOpHOE BO3AENCTBME MeaUTaLMM HakannmBaeTcs U AaeT KyMyNSTUBHbIN
acpchekt. K TOMy e meguTauus no3BOnsieT 4YenoBeky OOpPecTU OLyLleHUE KOHTPONs Hah MNPOMCXOASLUMM,
YCMOKOUTLCS U NoYyBCcTBOBaTL cebst 6onee paccnabneHHbIM 1 cHACTIMBbLIM, CHUXAOT BO3AENCTBME MHOMMX CTPEecCc-
¢akTopoB, yunT OOnee CrnoKoOMHO M paccrnabneHHO BOCMpUMHUMATbL BCE, YTO MPOUCXOOUT B >XM3HW. Bpaum
PEKOMEHAYIOT MeaMTauUMIo Kak YacTb NporpamMmmbl Nie4eHUs MHOrMx 6onesHen, CBA3aHHbIX CO CTpeccoM. Pe3ynbrarthl
Hay4YHbIX MCCNEeaOoBaHUA goKasanu, YTo MeauTaums sBnsaeTca adbcontoTHO 6e30nacHO TepaneBTUYECKOM TEXHUKON,
KoTopasi MoMoraeT AOCTUYb FAPMOHMM U YIYYLUTb COCTOSIHME (PU3MYECKOrO, 3MOLIMOHANBHOMO M MCUXMYECKOro
300pOBbSl UHAMBUAYYMA.

Taknum 06pa3omM, MOXHO NPeanonoXuTb, YTO UCMONb30OBaHME TEXHUKM MeauTaumMm B y4ebHbIX npoueccax
yypexaeHuin obpasoBaHusi NOOOro YpOBHS, HauyMHasi C [OETCKUX CafoB [0 BbICLUMX Y4YeOHbIX 3aBefeHui,
6naroTBOPHO BNUSIET KaK Ha YMCTBEHHbIE CMOCOOHOCTU Y4YalUMXCsl, HO TaK Xe U Ha YpPaBHOBELUEHHOCTb W
0O0LWNTENBHOCTb, PacKpbIBAEMOCTb B OOLLECTBE, MOBbLILEHWE KOHLUEHTpauuM Ha CamMopas3BuTUKM, CMOCOBHOCTM K
BOCMPUATHIO, NaMsiTb, CMOCOBHOCTU K YYEHUIO U peLLEeHN0 Npobrnem, SICHOCTb M YNOpPsiAOYEHHOCTb MbILLNEHUS, a
TaKke OOCTKEHNE NyYLlUMX pe3ynbTaToB B yyebe.

Cnncok UCronb30BaHHbIX MCTOYHUKOB!

1. Kapnenko O.MN. MNpobriema cocTosiHWIA CO3HaHUsSI B Begmn4eckon ncuxonorum Maxapuwm n acpdpekt Maxapuwm (063op). //
CoumarnbHble 1 rymaHuTapHele Hayku. OTedecTBeHHas v 3apybexHas nutepatypa. Cepusi 3, ®dunocodckue Hayku. — M.,
MHMOH PAH, Ne3/4, c. 130-150.

KyctoB O.B. OBocHOBaHWE WHHOBALWMOHHOW TEXHOMOruvM 0by4YeHus TpagWUMOHHOMY Yylly AeTell Mnafwero LUKONbHOro
BO3pacTa B npoLiecce pman4eckoro Bocnutanms.// Jucc. Ha comckaHue cTteneHu K.n.H. — M.

Oesug JInny. MovmaTth 6onbLuyto pbiby. Megutaums, 0co3HaHHOCTbL U TBopYecTBo // 2006 r. - 206 cTp.

MepguTtaumst B obpasoBaHun: Npobnembl 1 nepcnekTmBbl. http://obrazcity.ru/meditation-in-education/

MepguTtaums n eé BnusiHWe Ha YMCTBEHHbIE CMOCOBHOCTM YenoBeka. http:/intellektcentr.ru/index.html

MeauTtauma TM B wkonax. https://tmlatvia.wordpress.com

Beanyeckue texHonornm Maxapuiuw. http://www.maharishi-tm.ru/tm/easy/

MopTtan meauTauum «[yTb Kk cebex. http://meditation-portal.com/transcendentalnaya-meditaciya/
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MOOEJNIMPOBAHUE COUNOUHXEHEPHbBIX ATAK

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem UHhopMamuku U paduo3iekKmpoHUKU

2. Munck, Pecnybnuka benapyco

Bbicokosuy []. B., Jladeeesa A. C.

Haebidosckull A.l. — kaHO. buon. Hayk, doueHm

OpHot u3 3apad B cdepe uUHPOpMaULMOHHON 6e3onacHOCTU siBNsieTcs obecrneyeHue 3aluLeHHOCTU
nonb3oBaTenen WHPOPMAUMOHHBLIX coumoTexHnyeckux cuctem (MCTC) OT COUMOUHXEHEPHBbIX aTaKylLmX
BO3[ENCTBUMA, KOTOpble NpeanornaratT COoUMOoMncuxonornyeckoe Bosgencteme Ha nonb3oBatens VICTC ¢ uenbto
BMMSHWUSA Ha NPOLECC MNPUHATUS YNPaBNEeHYECKUX PELUeHWA W MNOonyyYyeHume [OoCTyna K KPUTUYECKM BaXHbIM
UH(OPMaLUMOHHBIM pecypcam. Mposenexus ysasumocTten nonb3oatenenn NCTC pasnuyHbl 1 MHOMBUAYanbHbI, @ UX
peakums Ha COLIMOMNCMXONOrM4eckne Bo3gencTBma HeJeTEPMMHUPOBaHbI U Maro NporHo3vpyembl.

MpeonoxeHa runote3a O BMAWSHWM MCUXONOrMYECKMX OCOBGEHHOCTEN MONb3oBaTENs couuMarnbHbIX CeTen
npeapacnosfioKeHHOCTb K onpeaeneHHbiM 0CoBEHHOCTAM MOBeAEeHMsT Mpu BOCNpusATMM, obpaboTke u nepepade
uHdpopMaumm. Mogens pacnpocTpaHeHnss UHopMauuM B BUPTYanbHOM MPOCTPaHCTBE BKIoYaeT: 1) BUpTyanbHoe
NPOCTPaHCTBO, MpeACTaBeHHOe HabopOM Y4YaCTHUKOB BUPTYasibHbIX COLMarnbHbIX CEeTEeW, MO KOTOPbIM MOTyT
pacnpoCTpPaHATLCA MeMbl; 2) couunarnbHble KOHTakTbl i-ro npegbsiButens wuHdgopmauuy, Bkmovawowme Ni, T.e.
HenocpeacTBEHHO coeanHEHHble pebpamy coumanbHbiX B3anMOAENCTBUN C NPeabsaBuTeNeM, — MMEHHO OHW MOTYT
yBUOETbL MpeabaABnaemMylo uHdopmaumio; 3) npeabsBuTenb WHGOPMAUMKM, KOTOPbIA SBMSAETCA  YY4aCTHUKOM
coumnanbHon ceTu; 4) npeabsaBngemas nHdopmaums, Kotopas obnagaer TakMM CBOWCTBAMU, Kak MPOHUYHOCTb,
MHOCKa3aTenbHOCTb, 3MOLUMOHanbHas okpacka M T.4.; 5) ncuxonornyeckme xapakTepucTUKM i-ro  yvacTHuKa
coumnanbHon cetn F, KOTOpble AOMKHbI y4UTbiBaTb OCOOEHHOCTU MHOPMAaLMU U CTENeHb NPOSIBIIEHUS KOTOPbIX
OOImKHa OoTpaxaTb BOCMPUMMYMBOCTb Y4acTHUKA COLMAanbHOW CETU K XxapakTepuctukam uHdopmaumum; 6) npu
MOZENVMPOBaHMU coLmarbHbIX ceTell 06pasoBaHme CBA3N Mexay Nosb3oBaTensmy hOpMUPYHOTCS CTOXaCTUYECKN.

BosMoxHbIe BapvaHTbl peanu3aumn aTakm UMUTUMPYIOTCA C NMOMOLLIbIO NOCNeAoBaTENbHOCTEN aTaKyoLmMX
OENCTBMI, NMPUYEM CBEAEHMS O TakuMx MOoCrnenoBaTernbHOCTSAX BMNOCMEACTBMM OpPraHu3ylTcda B Buae ocobow
CTPYKTYpPbl, MOMyYMBLUEN Ha3BaHWE «AepeBbeB atak» (M B 6onee obwen cuTyaumm — rpadoB atak). Mimutaums
aTaky OCYLLECTBMSETCA B paMKax HEKOTOPOW CLEHbl MIN KOHTEKCTa, KOTOPble OTpaXarT COCTOSHMS KOMMIeKkca
«MHOPMALIMOHHAsA CUCTEMa—NepcoHan» U UX U3MEHEHWs B OTBET Ha aTakywwme AencTtBus. VHdopmaumoHHas
MoZenb CLieHbl BO3AENCTBUSI COLMOMHXEHEPHOW aTaku BKIOYAET onucaHue: Habopa OOKYMEHTOB, XPaHALUMXCS B
WH(OPMALMOHHON CUCTEME U XapaKTEPU3YIOLUMXCA PasfMYHOW CTEMNEHbK KPUTUYHOCTW MO OTHOLLUEHMIO K
packpbITUO, yTpaTte M WM3MEHeHWo; Habopa NPOrpaMMHO-TEXHUYECKUX KOMMOHEHT WMH(OPMALMOHHOW CUCTEMbI;
KOnneKkTusa nonb3oBaTtenem; CBA3en Mexay BbllleyKasdaHHbIMU KOMMNOHEHTaMW.

dakTopbl  yasBMMocTn nonb3oBatensd WMCTC K COUMOMHXEHEPHbIM arakam: BO3MOXHOCTb MoAKyna
nonb3oBaTens; BO3MOXHOCTb LUaHTaxa nonb3oBaTens; coumanbHble U NIMYHOCTHbIE MpobnemMbl nonb3oBaTens; ero
CTPEMIIEHNE K CaMmopeanusauum n camoakTyanusaunum B cBoern pedepeHTHOM rpynne.

PaccmoTpym cuTyaumio, koraa artaka ocyllecTBunachb, T.e. MONb30BaTens 0Ka3anocb BO3MOXHbIM
nogkynuTe. OH nony4yaeT MHdOpMaUMIO O TOM, Kakue AaHHble eMy Hago HaWTu U nepefatb 3MOYMbILLNEHHUKY, U
HayMHaeT aencTBoBaThb. B TakoM criydae BO3MOXHbI ABE cuTyauun. [JonycTum, YTo:

1) Ecnu pgoctyn Kk uckomol MHopmaumn Bo3moxeH. MNMonb3oBatens MoXeT nubo oTaaTb CETEBOW MOMMH-
naponb 3MoyMbILUIIEHHUKY (4TO MO3BOMSET M3BHE NOMy4YMTb AOCTYN K UCKOMOW uHdopmaumm), nbo ckonupoBaTb
VMH(OPMALIMOHHBIN 06BEKT, HEOOXOAMMBIV 3MI0YMBILLIIEHHUKY, U MO3Xe nepeaaTb eMy KOnuio 00beKTa;

2) Ecnv npsmown JOCTyn K MICKOMOW MHpopMaLmMn HEBO3MOXeH. Npn 3TOM nonb3oBaTternb MOXET COBEPLUNTL
cnepyolme AeNCTBUSA: @) NbITaeTCs OTCKaHMPOBaTb MHAOPMALIMOHHYIO CUCTEMY, YTOObI BbISIBUTE €€ CTPYKTYPY, TEM
caMmbiM obGrerdas 3agady 3noyMbILNEHHUKY; ©) npobyeT npeanonoxutb (nepebupas [OCTynHble BapuaHThl), rae
MOXET HaXOAUTbCA MHTEpPEeCyoLlas 3MoyMblLLINEHHMKa MHAOpPMaLMs; B) YCTAHOBUT NporpaMMHoe obecneyeHune ans
yAaneHHoro JocTyna K 3awmiweHHbIM MHOPMaLUNOHHBIM pecypcam.

Cnncok UCMonb30BaHHbIX UCTOYHUKOB!
1. Hosukos [1.A. Teopus ynpaBneHns opraHm3aumoHHbIMu cuctemamu. M.: MIMCW, 2005. — 584 c.
2. [paHoBckas P.M., KpuxxaHckas FO.C. TBopyecTBo 1 npeopgoreHne ctepeotunos. Clr6.: OMS, 1994. 180 c.
3. Kotenko W. B., CtenawkuH M. B., BorgaHos B. C. AHanu3 3aluieHHOCT KOMMbIOTEPHBIX CeTen Ha aTanax
npoeKTMpoBaHuM 1 akcnnyataumm // 3B. By3oB. MpubopocTtpoerme. 2006. T. 49, Ne 5. C. 3-8.
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OCOBEHHOCTU MPO®ECCUOHANbHON KOMMYHUKALIMU B
KOMMNAHUAX IT

Benopycckuli eocydapcmeeHHbIl yHU8epcumem UuHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bsicokosuy [1.B., lyxoea [1.11.
UnbikosaT.FO. — kaHd.rcuxorn. Hayk, doueHm

CoBpemeHHble YCroBMS ONTUMM3ALMM  NPOPECCMOHanNbHON AEeATENbHOCTU CBSA3aHbl C  NPUMEHEHUeM
KOHCTPYKTUBHbIX CTpaTernin B3aMMo4enCcTBUSA NPpU peLleHnn NpogeccmoHarnbHbIX 3a4ay B CUCTEME «NPOrpaMMuCT-
nporpammuct». Ocoboe BHUMaHue HanpaBneHo Ha pa3BuTe TEXHOMOrMI nepegayn uHopmMaumm, B 4aCTHOCTU, Ha
cpeacTBa, kKoTopble 06ecnevmMBatoT onepaTMBHbIA U MOMHOLEHHbIN NPO(ECCUOHANBHbLIN KOHTAaKT.

Mpn un3ydyeHun nuyHOCTM Un ocobeHHocTen "obpaza mupa” |IT-cneunanucToB BbLICOKOM KBanuMdukaumm
nokasaHo, 4YTO ANsl HUX XapakTepHbl YNOPCTBO, CTPEMITEHME CO3iaTb CBOM MUP B NpeJenax KoMMbloTepHOW cpeabl, a
Takke HenpusiTue GapbepoB W 3anpeToB, CyLECTBYWOLWMX B peanbHoM Mmupe. [pegnockinkamu ycnewHon IT-
[eaTenbHOCTN NPU3HAKTCS crneayllme YepTbl: AUCTAHLMPOBAHHOCTb OT APYrvMX N0AEN, MHTPOBEPTUPOBAHHOCTD,
NOrpy>XEHHOCTb B COOCTBEHHbIE MHTENNEKTYarbHbIE NEPEXUBAHMS.

CyLuecTByeT TpU OCHOBHbIX CTUNSA KOMMYHUKaLMIA: ocpmumnanbHbii, 4enoBon 1 cBo6oaHbIv. B IT-koMnaHusax Ha
pa3HbIX YPOBHSAX B3aMMOAENCTBUSA HAA0 NPUMEHSATL pasHble cTunm [1].

MepBbii ypoBeHb B3aumopencteust |IT-nogpasgeneHus — 310 cnyxba NogaepXkky nonb3oBaTtenen. 3a4ech,
npexae BCEero, NpuMeHseTcs oduumanbHbIi CTUMNb, BCE MPOMCXOAWUT MO CTporMm npasunam. Ho atoro He Bcerga
poctatoyHo. OAMH M3 3nemMeHTOB OOy4eHMst MCMXOTepaneBTOB 3akMioyaeTcd B TOM, YTO WM CTaBAT 3ajady:
«YCMOKOWTb MITayyLLYH XEHLUMHY», TO eCTb 3anncaTtb ee NCTopuio 6onesHn Takum obpasom, YTobbl OHa ycrnokounach
n Gblna roToBa K NcMxoTepaneBTMYECKON npouenype. To e caMoe JOIKEH AenaTtb onepaTtop CrnyxObl NoAAepXKKu
nonb3oBatenen. O4YeHb BaHO, YTOObI OH YCMOKOWN MOMb3oBaTenst U TOT nepectan HepBHWYaTb. MoxXeT ObiTb,
onepaTtop cnyx0bl NOAAEPXKKM OOMKEH Aaxe MNPUHATb WHUMAEHT, Kak cBok 6Gonb, «conepexuBaTb» BMecTe C
none3osarenemM, T. €. (PakTUY4eCKkn MNOCTPOUTb HedopMarnbHble OTHOLIEHMA C HUM. A 3aTem, MNOMOXWB TPYOKY,
oTpaboTaTtb 3BOHOK MO BCEM MPUHATBIM MpouegypaM W oduumanbHbIM - KOMMYHUKaumaM. BTopoln  ypoBeHb
B3aumogencteust  IT-cnyxObl — 3TO cneumanuct no KOHKPETHOW cucteme. 34ecb CTUMb KOMMYHMKAUMA OerOoBON:
[ONyCKalTCA BOMbHbIE Pa3roBOpbI, NMepexof Ha «Tbl» (ecrnu nonb3oBaTenb no3sonseT). Ho cBoOOaHbIX MUYHBIX
OTHOLUEHU ObITb HE JOMKHO. HakoHeL, TPETUM YpOBEHb — 3TO yXKe B3aumopencTeue IT-MeHemKkmeHTa ¢ OM3HECOM.

JInyHoe obLieHune, GeccnopHo, cambiil MPUBLIYHBIA U CaMblli 3dEKTUBHBINA cnocob koMMyHukaumu. Ho, B To
e camoe BpeMsi, 1 camblii oporoit. MNMockonbKy Anst MMYHOW BCTPEeYn HeOOXOAMMO 3aTpaTuTb 3HAYUTENbHBI 0ObEM
€aMoro LieHHOro pecypca — BpEMEHU COTPYAHUKOB. Y TUNUYHOTO NporpaMmmMucTa Unm CUCTEMHOrO agMUHMCTpaTopa, B
OTNM4YMe, CKaKeM, OT >XypHanucTa unuM Coumonora, HeT YCTaHOBKU AN aKTUBHOro obLeHns ¢ okpyxawowmmu. OH
MOrpyXeH B CBOM MbICMIM, 4YacTo MpeHebpexunTenbHO OTHOCUTCS K opexae. OTO YernoBeK CO CBOWM
npodeccnoHanbHbLIM CMOBapHbLIM 3anacoM, YBNeYeHnsMu 1 wytkamu. TenedoHns BecbMa yaobHa Ans pelueHus
BOMPOCOB, HO HE O4YeHb BaXHbIX, Korga He Tpebyetcs BuaeTb nuuo cobeceHuka. ONMEKTPOHHAs MoYvTa XOpOLUO
noaoxoauT AN OenoBOW MEepenucku M pacchbinky MHdopMaumm unu obbsasnexui. floma n Ha paboTe COTPYAHWKM
KOMMaHWi perynspHo nony4arT MHMOPMaLMI0 NO 3NEKTPOHHOW MoYTe, Yepe3 MHTEPHET cUCTeMbI, UHTEpHET CMU n
coumarnbHble CETU, YMCIIO NMYHBIX BCTPEY B KOPNOPATMBHOW CPELE CHMKAETCS.

MoatomMy B IT-kOMNAHMAX MOCTOSHHO MPVHUMAIOTCS PEeLUeHUs O BHeApeHun Gornee npoABMHYTLIX cnocoboB
KOMMyHVKaumn. OQHW M3 HUX - CepBUCbI MIFHOBEHHOro obmeHa TekcToBbiMM coobueHnamm B IT- komnaHmsax
nonb3ylTCs GOMbLIOK NOMYNAPHOCTBIO B KAYeCTBE anbTEePHATUBHOIO 3EKTPOHHOW MoyTe UM TenedoHun cnocoba
KOMMyHuKaumn. lMpermyLuecTtBo nodobHbIX cepBMCOB nepen TenedoHnen — daktnyeckas GecnnaTtHocTb. [Nepen
3NEKTPOHHOW MOYTON — BbICOKast UHTEPAKTUBHOCTb.

Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB!
1. Pepper G.L. Communicating in Organizations: A Cultural Approach.— N.-etc.; McGraw-Hill, Inc., 2005.
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NOAroTOBKA CTYAEHTOB CIMNELUMAIIBHOCTU 1-58 01 01
"MHXEHEPHO NCUXONOINrMM4YeCKOE OBECINEYEHUE
WHOOPMALIMOHHbIX TEXHONOIM" No AUCLUUMITNHE
"CXEMOTEXHUKA"

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uHhopMamuku U paduoanieKmpoHUKU
2. Munck, Pecnybnuka benapyco

lopdelyyk T. B.
Awun K. [J. — GoyeHm, K- m mexH. HayK

Llenbto paboTbl sBunacek paspaboTka y4ebHon gucumnnunHbl «CxemoTexHuKka» AN noaroToBKM CTYAEHTOB
no crneuunansHoctn 1-58 01 01 «UHxeHepHo-Ncuxonornyeckoe obecneyeHne MHPOPMaLNOHHBLIX TEXHOMOMNNY.

AkTyanbHoOCTb paboTbl 06ycrnoBneHa TemM, YTo hopcMpoBaHHOE pasBUTME ANEMEHTHON 6a3bl COBPEMEHHbIX
NHOPMALIMOHHBIX CUCTEM, METOAOB €e WCMOMb30BaHWA AN peanu3auum B cuctemax HesonacHoctu TpebyeT oT
cneumanuncTa npakTM4ecKkoro OCBOEHWS NepefoBbiX METOAOB W CPeACTB CXEMOTEXHUKM C y4eTOoM OcobeHHocTen
B3aMMOAEeNCTBMSA YenoBeka U TeXHWKW. [laHHasa aucumnimHa HaueneHa Ha opMMpoBaHMeE 1 YCUIIEHNE UHXEHEPHON
COCTaBrsloLLEe NOArOTOBKM CneLuanuncTa ¢ BbiCLUM obpasoBaHnem.

Llenbio y4ebHOM AMCLUMNAMHBI ABNAETCA U3yYeHMEe OCHOBHbLIX HamnpaBrneHWi 3MEeKTPOHUKM — BaKyyMHOMN
NEKTPOHVKN,  TBEPAOTENbHON  ANEKTPOHWKW,  MOMNYMPOBOAHWUKOBOWM  3MEKTPOHUKM,  MUKPO3MEKTPOHUKM,
YHKLUMOHANbHON 3NEKTPOHWKN; OCHOB W 3MNEeMEHTHOW 6asbl (DYHKLUMOHANbHOM SNEKTPOHUKN U CXEMOTEXHUKMU,
COBPEMEHHbIX  MHTErpanbHbIX CXeM, OCHOB OpraHuM3aunmm u  QYHKUMOHMPOBAHWA  MUKPOMPOLLECCOPOB,
MWKPOKOHTPOSIEPOB NPOrPaMMMPyEMbIX JTIOTMYECKUX UHTErpanbHbIX CXEM.

K 3agayam y4ebHOW AMCUMNAMHBI MOXHO OTHECTM criedylolme: ndydeHne puanyeckux OCHOB PasfnyHbIX
HanpaBfieHNA  SMEKTPOHWKW;  KOHCTPYKUMA M OCHOBHbIX  TEXHOMOMMYeCcKMX MpOLEeccoB  MPOM3BOACTBA
NONyYNPOBOAHMKOBBIX MHTErpanbHbIX MUKPOCXeM; POPMUPOBaHME HaBbLIKOB MPOEKTUPOBAHUSI YCTPOMCTB HA OCHOBE
nporpaMmMupyemMbIX NOTMYECKMX MHTErparnbHbIX CXEM; U3yYeHWNe NHTerparnbHbIX TOrM4eckux n BydepHbIX 9NemMeHTOoB.

Y4yebHaa AucumnnuHa BkM4YaeT B cebs nekuuoHHble, nabopaTopHble U npakTuyeckue 3aHatus. [ns
CTYAEHTOB 3a04HON hopMbl 06yYEeHUsT NPeayCMOTPEHO BbINOSIHEHME KOHTPOSNbHOW paboTbl. TemaTvka NeKLMOHHON
YacTu ANCLMMNNHLI, N1abopaTopHbIX U MPAKTUYECKUX 3aHATUIA OXBaTbiBaeT BaXKHeNLLNe pasgenbl TeOpeTUHecKoro u
npakTM4eckoro martepuana no aucuunivHe «CxemoTexHuka». B nepsom pasgene AMCLUMNWUHLI, MOCBALLEHHON
PYHKLUMOHANbHOW 3M1EKTPOHMKE, COAEPXKaTCA TeMbl, KOTOpPbIE PacKpbIBAOT OCHOBHbIE HamnpaBfieHWs COBPEMEHHON
9MEKTPOHVKM; (YHKUMKW, HasHavyeHue, W MNPUHUMN [EWCTBUS  Pasfn4YHbIX  3NEKTPOHHBLIX NpMOOPOB; Takke
paccmMaTpvBaloTCA COBPEMEHHble Ppa3paboTKM KOMMbIOTEPHOM TEXHUKUM Ha oOcHoBe npubopoB U YCTPOWCTB
YHKUMOHANbLHON  3neKkTpoHukn. Btopom pasgen avcumnnumHel  «CxeMOTexHuka»  packpbiBaeT  BOMPOCHI
MOCBSILLEHHbIE HE TOMbKO PAa3fMYHbIM CXEMOTEXHUYECKNM PELLEHUSIM, HO TakkKe OXBaTblBaeT BOMNPOCHI CBSA3aHHbIE C
N3y4yeHneM nporpamMMUPYEMbIX JTOTMYECKUX WHTErpanbHbiX CXeM; MWUKPOMPOLECCOPHOW CUCTEMbI; CTPYKTYPHOW
opraHu3aunMn MWUKPOKOHTponsnepa. TemaTuka MpakTU4ecKkux U nabopaTopHbIX 3aHSATUNA CBA3aHa C BaXKHENLUMMM
BOMPOCaMy TEOPETUYECKOro Kypca 1 BKIYaeT B ceba crnefytolime TemMbl: UCCrefoBaHNe YCUUTENbHbIX Kackagos;
N3y4yeHne WMHTEerpaTopoB Ha OMepauMoHHOM YyCuUNuTene; uccrnefoBaHWe CTabunm3aTopoB HaMpPsPKEHWUs; U3ydeHue
CUHTE3a KOMBMHALMOHHbBIX YCTPONCTB B 3a4aHHOM 6asnce NMOrM4ecKknx 3reMeHTOB; UccriefoBaHne MHOrokackagHbixX
ycunutenen ¢ obpaTHbIMK CBSA3SIMW; W3y4YeHWe BXOAHbIX OMnepaumoHHbIX ycunuTenew Ha JFET-TpaHaucTopax;
nccnegoBaHne MPeLn3vOHHBIX OAHOMOMYNepUodHbIX W OBYXMONYNepuMoadHbIX BbIMPSIMUTENER; MCCnefoBaHue
CyMMaTOpPOB M BbluMTaTENEW, npeobpasoBaTtenelr KOAOB; M3ydeHue paboTbl M pacyeT OCHOBHbIX MapamMeTpoB
CYETYMKOB Ha MUKpOCXemax, udyyeHme paboTbl n pacyeT ctabunusaTopa HanpsXkeHus, n3ydeHne paboTtbl 1 pacyeT
cTabunusaTopa Toka.

Mpn usyyeHun yyebHom AucumnnuHel ByayT ncnonb3oBaThCA crefyolme HOpMbl CaMOCTOSTENbHOM
paboTbl: moarotoBka pedhepaToB NO WHAMBUAYaNbHbLIM TEMam, B TOM YWCME C MCMONb30BaHWEM NaTEHTHbIX
mMaTepuarnos; NOAroToBka OT4ETOB No NnabopaTopHbIM paboTam; NOAroTOBKA MHAMBMAYAlbHbIX 3a4aHUIA N0 TemaTuke
NEKUMOHHbIX, NPaKTU4ECKNX N NabopaTopHbIX 3aHATUN.

B pesynbrate M3yuyeHus yy4ebGHOM OMCLMMNUHBLI OOyvaeMbli JOJKEH 3Hamb: OCHOBHbIE HamnpaBreHusi
ANEKTPOHWKN;  NPUHLUWMNBI NOCTPOEHUS TEXHONMOrMYECKNX MPOLIECCOB M3rOTOBIEHUS W3Oenni MUKPOCUCTEMHON
TEXHVKN 1 CBEPXDOMbLUMX MHTErpanbHbIX CXeM; NPUHUMMLI 4eNcTBus u dusmdeckne addekTol, NCMONb3yemble B
3MEKTPOHNKE;  KOHCTPYKTOPCKO-TEXHOMOMMYeckne OCOBEHHOCTM  3MEKTPOHHbLIX NPUMBOPOB;  CXEMOTEXHUYECKYHO
peann3aumio TUNOBBLIX CNELNannsnMpoBaHHbIX WHTErpanbHbIX MUKPOCXEM; yMemb: HaxoauTb B nuTepaType U
NPUMEHATb Ha NpaKTUKe cnocobbl pacveToB M3aennii PYHKLMOHANBHON 3NEKTPOHUKM, CMOCOObI PaCHETOB OCHOBHbIX
TEXHOMOMMYECKMX Onepaumn MUKPOCUCTEMHOM TEXHWKW; MNPaKTUYECKN MPUMEHSTb 3dneMeHTbl (OYHKLMOHAMbHOM
9MEKTPOHWKW; aHanmavMpoBaTb paboTy pasnuuHbIX TUMOB W3AENWA  3MEKTPOHWKA U BO3MOXHOCTM  MX
PYHKLMOHANbLHOIO NPUMEHEHWUS B PaAMO3NEKTPOHHBIX cucTemMax; ernadems. HaBblkaMu NPUMEHEHWNST 3NEKTPOHHBIX
nNpnbopoB; OCHOBHLIMWM MEeTOAaMM pacHeTa napamMmeTpOB SNEKTPOHHbLIX NPMOOPOB.

Cnncok Mcnonb30BaHHbIX NCTOYHMKOB!
1. AueHkos, B.C. MukpokoHTponnepbl MicroCHIP / B.C. AueHkoB. — M.: Tenekom, 2005.
2. lWarypuH, N.N. CoBpeMeHHble MWKPOKOHTpOrnepbl 1 Mukponpoueccopbl. CnpasBoynuk / V.U, WarypuH. — M.: Tenekom,
2004. Hosukos t0.B., Ckopoboratos [N.K. OcHoBbl MukponpoLeccopHon TexHuku. Kypc nekuui. — M.: UHTYUT.PY, 2003. —
440 c.
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NMcuxonorunyeckue (*)eHOMeHbI ncnonb3oBaHuA CMapTCbOHOB
B NOBCeAHEBHOMN XXNU3HU

Gernopycckuti 2ocydapcmeeHHbili yHugepcumem uHghopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

lembuukas H.H., [ibsiukosa H.B., KywHupeHko Y. .A.
Jlocuk I. B. — 0-p ncuxon. Hayk, npoc.

Llenbto paboTbl ABASETCA pacCMOTPEeHNEe 3MOLMaHanbHON 3aBUCMMOCTH OT CMapT(OH-TEXHOMOMMIA y AeTen
M NOAPOCTKOB.

MpuBoAATCA pesynbTaThl MCCNEAoBaHWSA CMapTdOH-3aBUCUMOCTM Y AeTel n nodpocTkoB. Ecnu rnyGxe
B3rMAHYTE Ha 9Ty npobrnemy, TO MOXHO yBWAETb, YTO poauTenn pAetein Oomnblue NOABEPXKEHbl Takon
NCUXOSOrMYECKON 3aBUCUMOCTU unn Homocpobun. CosgaHne BocnMTaTENbHOrO MPOCTPAHCTBA — 3TO Heobxogumoe
yCrnoBMe CTaHOBMEHNS NWYHOCTU pebéHka He TONbKOo B CTeHax obpasoBaTenbHOro Y4YpexaeHws, HO U 3a ero
npegenamn (goma). K coxaneHuto, yacto 6blBaeT, 4TO POAUTENM CaMu NPOBOLMPYIOT 3aBUCMMOCTb, MOCKOMbKY
3M1EeKTPOHHOE YCTPONCTBO 0CBOBOXAAET MX OT HEOBXOAMMOCTU BOCUTLIBATL AeTel. VIMeHHO poauTenu sactasnsioT
AeTen NpyBA3bIBaTLCS K ragkeTam, cunTas 3Tu MeTofbl CocoboM KOHTPOns.

3aBucMocTb pebGeHka OT 9MeK  TPOHHbIX YCTPOWCTB MOXET BbIrSAeTb OTHOCUTENnbHO 6e3obuaHon,
ocobeHHO Ha nepBoM aTane. Yem mnagwe pebeHOK, TeM ObiCTpee M MpoLle OH Hay4yuTCs perynvpoBaTb CBOe
obueHve ¢ ragketamv. OgHaKO Hemnb3s He YYUTbIBaTb, YTO MMEHHO B MMafLUeM LUKOMbHOM BO3pacTe BaXKHO HavaTb
npodnnakTnKy cMapTgoH-3aBUCUMOCTM.

Moka peGEéHOoK ycneBaeT y4MTbCs, BBIMOMHATL CBOM 00S3aHHOCTW, 06WaTbCcA C APY3bsSMU, 3aHMMAaTbCA
CNOpPTOM UM ApYrum xo66m, BoNMHOBaTLCA He 0 YeM. BonHoBaTbCa HyXHO, korga peb&HOK HauMHaeT OTKa3blBaTbCs
OT pearnbHOW XW3HW B NOMb3y BUPTyanbHOM M npeanoyntaeTt obweHne B VIHTepHeTe peanbHON BCTpeYe C NogbMu.
XunsHb getelt no 6onbLuer YacT NPOXOAUT B BUPTyanbHON peanbHOCTM — CoumarbHble CeTW, KOMMbIOTEPHbIE UPHl,
6rnorn. [ns nogpocTkoB cCMapTdOHbI Cerlyac 3aMeHsloT >XuBoe oblleHue, Bcerga nerye 3aroBapvBaTtb C
«BUpPTyanbHbIM» YenoBekom. CMapTgOH SBNSIOTCH CPEACTBOM CBHA3U, MOMyYEHMEM HYXHOW MHOpMauuu, HO He
CpeAcTBOM yxofa oT npobnem. YenoBek AOMKEH XuUTb B peanibHOM MUpe.

OKCnepumeHTbl Mokasanu, 4YTO 3aBUCMMOCTb MOLPOCTKOB OT CMapT(OHOB MNPUMBOAMT HE TOMbKO K
06pbIBaHNIO couManbHbIX CBSI3eN, HO M K SIBHbIM rfcuxonorndyeckum npobnemam. Cneumanuctbl ncuxvatpum
OTMEYaloT, YTO 3aBWCMMblE OT SMEKTPOHHLIX YCTPOWCTB MNOAPOCTKM MOABEPXKEHbI MPUCTYNam KanpuaHOCTU U
HEKOHTPONUpyeMbIM BCMeckam amouui. B To e BpeMs OHWM He MOryT COCPefoTOuUTLCS Ha NOCTaBlIeHHOW 3adave,
pacnbinas BHMMaHWe Ha NOCTOPOHHUE pasapaxatoLume akTopbl.

OTO He TONbKO HeraTMBHO OTpaxaeTcsa Ha yyébe, HO W 3aTparMBaeT WX JMYHYI0 XW3Hb. Y JeTen
NPOSBISATCS NPU3HAKN arpeccuu, OHU He MOryT yNpaBnAaTb CBOMMM amouusMu. Kpome TOro, y HUX MposiBNSIOTCA
dumsmonornyeckme npobnembl: WMCKPUBIIEHNE MNO3BOHOYHWKA, HEBpamnrus, OHEMEHWe narnbLueB, MOX0oe 3peHue,
paccTpoWCTBO CHa.

Y Mnagwux LWKOMbHUKOB CMapTgoH 3aBUCMMOCTb MNposiBsieTcs B dopMe MpucTpactust K wurpam.
BvpTyanbHble urpbl HaknagbiBaloT OMNpedenéHHbIi OTNeYaToK Ha pasBUTME NUYHOCTU COBPEMEHHOro pebeHka.
HabntogaeTtcs cHukeHue cBo6OAbI M TBOPYECKOW aKTUBHOCTU, NPOUCXOAWT yrpoLueHne hopMbl O6LLEHNS, BO3HUKaET
CMHAPOM 3aBMCUMOCTYM OT KbepnpocTpaHcTBa.

OCHOBHBIMX MPUYMHAMK BUPTYanbHOW 3aBWCUMMOCTM MOTYT OblTb: HEQOCTATOK BHMMaHWS CO CTOPOHbI
poavTenen, HeyBepeHHOCTb B cebe u CBOMX cunax, 3aCTEeHYMBOCTb, KOMMMEKCbl WM TPygHOCTU B obLieHun,
CKITOHHOCTb MOAPOCTKOB K ObICTPOMY «BMUTLIBAHMIO» BCErO HOBOIO, MHTEPECHOrO, XenaHue pebéHka ObITb «Kak BCce»
€ro CBepCTHUKKM, criefoBaTtb 3a UX yBNEeYeHusMW, He oTCTaBaTb, OTCYTCTBME Yy pebéHka yBneyeHun unun xobowm,
nobbIX APYrMX NPUBSA3AHHOCTEN, HE CBA3aHHbIX C TenedOHOM UM APYTMM 3NEKTPOHHbLIM YCTPONCTBOM.

lMpuunHa HeraTMBHOrO BMAMSAHMA Ha pasBUTUE AeTeill KPoeTcA B TOM, YTO Takue YCTPOWCTBa MeluaioT
pa3BUTUIO CAMOKOHTPONSA 1, CrnegoBaTenbHO, MOTyT caenatb pebeHka aMOLMOHaNbHO HeYCTONYMBLIM. BbisiBneH elle
oOMH (heHOMeH — 3TO ragXeT-agAuvkums, T.e crnedoBaHWe MoAe Ha ycTpoicTBa 6e3 OOBEeKTUBHBIX Ha TO MPUYUH.
JTiogm ctpemaTcsa npuobpecTy HOBLIN ragXXeT NPOCTO MNOTOMY YTO, MO MX MHEHUIO, UX MOLENb SIBNSAETCS YCTapeBLUEN.
OKCNepuMMeHTbl HanpaBneHbl Ha U3yvyeHne NoBeAeHUs Noden Npyu OTCYTCTBUM CMapT(OHOB HECKONbKo AHew. OHu
nokasanu, YTo COBPEMEHHOMY YenoBeKy He Tak MPOCTO OTKa3aTbCs OT CBOEWN WUIpYLLKWA. Y HEKOTOPbIX UCMbITYEMbIX
BO3HWKaNM TPEBOXHbIE MbICIM U3-3a OTCYTCTBMSA MapTOHOB, BOMBLLUMHCTBO He 3HanNo, YeM cebsl 3aHATb, BO3HWUKaNM
Jaxe cyvumpanbHble MbinM. HekoTopble npekpawianu SKCNepuMeHT paHblle, Tak Kak fanblue He Mornu
npogonxaTb.

CmapTdOHbI ABNATCS Aaxe NpUYnHon rubenu nogen. x HeBHMMaTENbHOCTb B OnpeaenéHHbIX YCNoBUsX
npuBoauna K Tpareammn TONMbKo NMOTOMY, YTO B pykax 6bin cMapTdoH. OHM He 3amevyany efyLumx MallviH, HEKOTopble
nbiTanMcb CHMMaTb cebs Ha BbICOKMX 3A4aHusAX, doTorpacdupoBancb BMECTE€ C OMacHbIMU KMBOTHBIMW, YTO
3aKkaH4MBanock Tpareaven.
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NOAroToBKA CTYAEHTOB CNEUUAJIBHOCTMW 1-58 01 01
"MHXEHEPHO NCUXONOINMM4YeCKOE OBECINEYEHUE
WHOOPMALIMOHHbIX TEXHONOIM" No AUCLUUMITNHE
"MUKPOCUCTEMHbIE TEXHOJIOI'NKN"

Bernopycckuti 2ocy0apcmeeHHbIl yHUgepcumem uUHhopMamuku U paduoanieKmpoHUKU
2. Munck, Pecnybnuka benapyco

lopdelyyk T. B.
Awun K. [J. — GoyeHm, K- m mexH. HayK

Llenbio paboTbl ABMnacb pasdpaboTka Ans MNOArOTOBKM CTYAEHTOB Mo cneuuansHoctn 1-58 01 01
«MHxeHepHo-ncuxonornyeckoe  obecnedyeHne  MHAPOPMALMOHHBLIX  TEXHOMOrMn»  y4yebHOM  AMCLUMNMAWHBI
«MWKPOCUCTEMHBIE TEXHOMOTUNY.

AHann3 COBPEMEHHOro COCTOSHUS MUKPOIMEKTPOHWKM NO3BONSET cAenatb BblBO4 O TOM, YTO OOHUM K3
Hanbonee AMHaMWYHO Pa3BMBAIOLLMXCA HAYYHO-TEXHUYECKMX HanpaBneHun sBnsieTcs paspaboTka, nccregoBaHune un
NpUMeHeHe MUKpOCUCTEM, CrnedoBaTenbHO, N3yvyeHne ucumniuHbl «MUKPOCUCTEMHbIE TEXHOMNOMMMY aKTyarnbHO U
HaueneHo Ha dopmMupoBaHME W YCWUNEHWE WHXEHEPHOW COCTaBnsloWweln MOAroTOBKM chneuuanucta C BbICLIMM
obpa3soBaHneM.

Llenb yyebHOM AMCUMNNAWHBI: M3yYeHWE OCHOBHLIX HanpaBrneHUA MUKPOSIMEKTPOHHOW M MUKPOCUCTEMHOMN
TEXHOMOMMIA: ANMTaKcuarnbHbIe TEXHOMNOTMNW, TEXHOMNOrMIN NPOBEAEHUS NPoLEeccoB Anddy3nmn, MOHHOW UMMNaHTaunm
npumMecen, TpaBrneHUs NNEHOK; O3HAaKOMIIEHNE C TEXHOMOTUAMM CBEPXUMCThIX INEKTPOHHbIX MPON3BOACTB; U3yYeHne
NPOLIECCOB OKUCIIEHNS KPEMHUS, OCaXAEHUS AUSMEKTPUYECKUX, MOSMKPUCTANSIMYECKUX N MeTannyeckmx MieHok,
TPaBneHWs NIeHoK.

K 3apgavam y4yebHOM AMCUMNIMHBI MOXHO OTHECTW crnepylowme: npuobpeTeHne 3HaHWM B obnactu
MWKPOINEKTPOHHON U MUKPOCUCTEMHOW TEXHOMOrMK; U3y4eHWe OCHOBHbLIX METOAOB pacyeTa TEXHONOrMYeckux
NMpoLEeccoB NPV MPOBEAEHUM Pa3fMYHbIX Onepauuii; U3ydYeHue TEXHOMOrMM CO34aHWs MUKPOAATYMKOB U
MUWKPOAKTIOaTOPOB; OBNajaeHne metogamu cOOpku 1 repMmeTnsaum MUKpom3aenvn.

B pesynbtate u3yyeHuss y4eGHOM AuCUMMIMHBL  «MUKpOCUCTEMHbIE TEXHOMOrMM» Yy CTYOEHTOB
dopmupytoTcs crnefylolime KOMNeTeHUMN: akageMnyeckme — ymeHne npuMeHsTb 6asoBble Hay4yHO-TeopeTnyeckme
3HaHWA ONS peLleHns TeOPeTUYECKUX U NPaKTUYECKMX 3aAad, yMeHne pabotaTb CaMOCTOATENBHO, YMEHNE YYnTbCS,
MoBbILAaTb CBOK KBanudukaumio B Te4EHNe BCEWN XU3HW; COLManbHO-NIMYHOCTHBIE — YMeHUe paboTaTb B KOMaHzae,
CNocobHOCTb K KPUTUKE W CaMOKpWUTUKe; npodpeccuoHaribHble — BO3MOXHOCTb pa3pabaTbiBaTb WHXEHepHO-
ncmxonoruyeckme TpeboBaHuMs no obecnevyeHnio PeMOHTONPUIOAHOCTW, MO MPOBEOEHWUI0 HanagouHbIX WU OPYrnx
pernameHTHbIX paboT, ymeHe opopMnATb OTYETbl O NMPOBEAEHHbIX UCCNEA0BaHMSX.

YyebHasa auncumnnuHa BkNtoyaeT B cebs nekumoHHble 1 nabopaTopHble 3aHATMSA. TemaTuka NEeKLMOHHON
YacTu OUCUMNIUHBI OXBAaTbiBAET OCHOBHbIE HAaMpPaBNEHUS MWKPOSMEKTPOHHBIX M MUKPOCUCTEMHBIX TEXHOMOMMN.
Mpepnaraembln nepeveHb nabopaToOpHbIX 3aHATUMA BKIOYAeT [OCTATOYHO MO3MLUMIA, WX TemaTuka cBfA3aHa C
BaXXHEWLLUMMW BOMPOCaMU TEOPETUYECKOro Kypca 1 BKIOYaeT credytolime Buabl paboT: uccregoBaHne npoLeccos
pocTa KpucTanfos; MCCrefoBaHWe MpOLLeCCOB W3rOTOBMIEHWS MOAMOXEK; MccrnefoBaHWe MNpPOLLECCOB 3MUTaKeum;
nccrnegoBaHne MpoOLECCOB  OCaXKAEHUS  AUANEKTPUYECKMX MMEHOK; UccrefoBaHWe  MpoLeccoB  MOMyYeHus
NONMKPUCTanNNNYECKOro KpeMHUsi; UCCrefoBaHWe MNPOLLECCOB OKUCMEHUs; uccregoBaHue npoueccoB anddysnu;
uccrnegoBaHne MNpoLeccoB MOHHOW WMMMNMaHTauuun; M3yvyeHue npouecca nuTorpadum; uccregoBaHue MnpoLeccoB
CYXOro TpaBfeHus; udyyeHue npouecca MeTannu3aumu; MHTerpaums TEXHONOrMYeCcKMX MPOLEeCCOB M3rOTOBIEHMWS
CBUC; nsydenne metonos cbopku n repmetmnsaumm CBUC; nccnepgosBaHme ynpyrvx 9NeMeHTOB MUKPOCUCTEMHON
TEXHUKW; UCCnefoBaHMe MemOpaHbl Kak SfeMeHTa MUKPOCUCTEMHOM TEeXHWKW; WUCCRedoBaHWe  CXembl
dopmmpoBaHMa curHana uHTepdenca C 3adaHHOW 3a4epXKKoW; MCCredoBaHue MpOoLLEeCcCOB MNPOEKTUPOBaHNA |
aHanusa KOMOWHALMOHHBLIX CXeM; W3YYeHUs CUHTEe3a KOMOMHaLMOHHBIX CXeM; W3yYyeHWe CpefcTB YrnpasneHus
npoekTupoBaHueM; paspaboTka Jewwndpatopa; paspabotka MymbTunnekcopa; paspabotka apudmeTuko-
NOrNYecKoro yCTponcTBa.

[ns npomeXxyTO4HOro KOHTpons no yyebHon avcumnnuHe «MWKPOCUCTEMHbBIE TEXHOMOTMUY» U ANArHOCTUKM
KOMMNeTeHUMn CTyaeHToB OyayT uMcnonb3oBaTbCa crneaylolwme OopMbl KOHTPONSA: OTYeThl MO nabopaTopHbIM
paboTtam C nx yCTHOW 3aluMTOW; OLEHMBaHWE Ha OCHOBE MOAYIbHO-PEWTUHIOBOW CUCTEMbI; KOHTPOSIbHbLIE OMNPOCH;
MUCbMEHHbIE OTYETbI MO ayAUTOPHBLIM (AOMALUHUM) MPAKTUHECKUM YNIPaXKHEHUSM.

B pesynbtate wusydeHus yd4ebHOM AMCUMMNUHBLI  OBy4aembll [OMMKEH 3Hamb — pPasHOBWMOHOCTU
MWKPOSNEKTPOHHbIX TEXHOMOMMIN, Pa3HOBUAHOCTU MMUKPOCUCTEMHBIX TEXHOMOrMN, OCOBEHHOCTM OopraHnsaumun
NMPOM3BOACTBA B YMCTbIX KOMHaTax; ymMems — NpOBOAWTb WCCRedoBaHWEe NPOLECCOB MPOEKTUPOBAHUS U aHanusa
KOMOMHALMOHHBIX CXeM, aHanuM3upoBaTb paboTy pasfUyHbIX TUMOB W3OENUA  MUKPOCUCTEMHOW TEXHWKM 1
BO3MOXHOCTU WX (PYHKLUMOHANbHOrO NPUMEHEHUsI B PasfnyYHbIX CUCTEMaX; 8rademb — HaBblkamy MPUMEHEHUS
MWKPOCUCTEMHbBIX U MUKPOSMEKTPOHHbBIX NPMBOPOB, OCHOBHBIMW MEeTOAaMu pacyeTa napameTpoB Npu NpoBeaeHWn
PasnUYHbIX TEXHONMOrMYECKMNX onepaLmin.

Cnncok Mcnonb3oBaHHbIX MCTOYHWKOB!
1. BapblovH A.A., DN3NKO-TEXHOMOIMMYECKME OCHOBbI MaKpOo-, MUKPO- U HaHO3nekTpoHukn / A.A. BapblbuH, B.U. ToMunuH,
B.W/. Wanosanos. — M. : ®USMATNUT, 2011. — 783 c.
2. bepvkawsunu B.LU., TBepgoTenbHas anekTpoHmKa u MukpoanekTpoHuka / B.L. Bepukawswunu, C.A. Bopobbes. — M.:
MIQY, 2010. — 356 c.
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BJIIMAHUE LUBETA U LUPUDTA TEKCTA
HA 3PPEKTUBHOCTb PEKITIAMBbI

Benopycckuli eocydapcmeeHHbIl yHU8epcumem UuHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jpo3doe B.C
MexeHHas M.M. — kaHO. mexH. Hayk

Mpobneme LBETOBOrO BO3OEWCTBUSI Ha MCUXMKY YernoBeka B pasHble BpeMeHa Obino MOCBALEHO MHOro
uccnefoBaHui, HO Takoe MOHSATUE KaK «LBETOMNCUXOMOorns peknamMbly Moka He nonyyuno Gonblioro passutus. K
coXareHuo, co3gaTenu peknamHbiX COODLLEHWN, TaK Xe Kak U UX 3akasyuku, B BOMbLUMHCTBE ClyYyaeB He O4YeHb
BHMMAaTENbHbI JaXe Npu COCTaBMEHMU TEKCTOB, HE roBOPS Yxe O wpudTe TekcTa n uBeToBOM pelleHun. OgHako
3(h(PEKTMBHOCTb PEKNaMbl B COBPEMEHHOM MUPE 3aBUCUT HE TOMbKO OT SPKOro U BbIPA3UTENbHOrO COOBLLEHUS, HO 1
OT COOTBETCTBUSA LiBETa U WpudTa TEKCTa COAEPKaHUI0 pPeKnambl.

B pabote BbInonHeH aHanuM3 ncMxouanonorMm LBeTa, pacCMOTPEHbl COBPEMEHHbIE MOAXOAbI K BblGOpy
uBeTa 1 WpndTa TekcTa C Lenbio NoBbILeHUs 3(eKTUBHOCTM peknambl.

LiBeT cnocobeH copmmpoBaTb 3MOLMWM YeroBeKa M KaK pe3ynbTaT — Bbi3biBaTb COOTBETCTBYIOLLYIO €ro
3MOLIMOHANbHOMY COCTOSIHUIO pPeaKLMIo.

KpacHbin uBeT B pekname MOXeT ObiTb UCMONb30BaH NWlb Ha HebonbluMX nnowagsx, T.K. co3gaeT
Ype3MEpPHYI HanpsPKeHHOCTb. YAayeH B COMETaHWM ¢ cepbiM LBeTOM. KpacHbIl LIBET CUMBONU3MPYET [OEWCTBUE,
TENMoTy, Cuny, BOJIHEHME, OrOHb, KPOBb, CTPACTb, JOOOBb, ONACHOCTb. OTO LBET, KOTOpbIA Bceraa npueBnekaet
BHMMaHue. 3anpeLlatoline OOPOXKHbIE 3HAKU NPUYYMnn noden K TOMy, YTO Koraa BUAWLIb KPaCHbIA LBET, HYXXHO
OCTa@HOBUTBCA W BHUMATeNlbHO OCMOTPETbCHA. VIMEHHO no3ToMy noaM obpawalT BHUMaHUe Ha peknamy
KpacHoro ueeta. KpacHbii - xopowuii LBeT AN aBTOCANoHOB, 300MarasvHOB, NULULEpPUiA, 1 pecTopaHoB. Po3oBbin
UBeT — BOCMPUHMMAETCA Kak «AeBuuuii». B pekname acpdeKkTMBHO NpUMEHSETCA AN NPOABUXKEHUS HA PbIHOK
CcnagocTen n 4eTCKMX TOBapoB.

OpaHXeBbIA LBET, 3HaK Grarononyymsi, TOYHO TaK e, Kak W KpacHbll LBET He peKkoMeHayeTcs
NPUMEHATL Ha GonbluMX nnowagsix, T.K. OH BO30yxaaeT v yBenuumBaeT nynbc. MoxeT 6biTb MCMNONbL30BaH Ans
peknambl pPasfnMyYHOro TexHu4eckoro obopyaoBaHus. XKenTbiv LBeT Tak e obnagaet cnocobHOCTLIO BO3OYxaaTh,
a NnoToMy MOXeT ObiTb MPUMEHEH TONMbKO Ha MareHbKOM NpOCTpaHcTBe. B 3aBMCMMOCTM OT CBOMX OTTEHKOB
XKEenTbln UBET AeWCTBYeT Ha BOCMPUATME YeroBeKa Mo-pa3HOMY: LBET SMYHOIO XenTka accoummnpyeTcs ¢ Apy0OoWn,
TNIMMOHHbIV C HE3HAYUTENBHOCTBLIO U «KUCIIOTOW», 30MTOTUCTLIV C BNACTbIO U OLLYLLEHUEM NPEBOCXOACTBA.

Fony6on uBeT CBsi3aH B BOCMPUATUM €BPOMENLIEB C YACTOTOM U OTCYTCTBMEM OONn, a NOTOMY XOpoLl Ans
peknambl nekapcTB. CWMHWM UBET — OAMH M3 CaMbIX My4lIUX LUBETOB Ans peknambl. CnocobeH OaHOBPEMEHHO
ycrnokamBaTb YefnoBeka M noaTankuBaTb €ro K akTUBHbIM AEeNCTBUSIM.

YepHbIX LIBET, a TaK )Xe& MHOTMEe OTTEHKM CEPOro, CTOMT OCOGHSIKOM OTO BCEX Mpo4MX LBETOB. B peknawve
YepHbI LUBEeT OObIYHO MCMOMb3yeTCA B COYETaHWM C KpacHbIM WMnu 3o0moTbiM. IMeHHO Tak addpekTuBHee Bcero
MOXHO nogaTb TOBapbl, BOCMPUHMMAEMbIE NIOABMU Kak NPeAMETbl POCKOLLIW.

Pasmep vcnonb3dyemoro wpudTa Takke UrpaeT OYeHb BaXHYK ponb B 3dEKTMBHOCTM peknambl. Yacto
OTHOCUTENBHO Menkui wpudT (Hanpumep 11 NyHKTOB) co3aaeT oLlyuieHe 6onbLuert JOBEPUTENBHOCTM U BaXKHOCTU
uHdpopmMaummn. NMogpasymeBaeTcs, YTO aBTOP TEKCTa HACTOMbKO 3HAYUTENEH, YTO eMy HEeT HYXAbl 3aHMMaTbCH
yKpallaTenbCTBOM CBOEro CoobLLeHuMs, ckopee 3TO 0653aHHOCTb YMTaTENS - CKIIOHUTLCS M NPOYMTaTh CTONb BaXHOE
nocnanue. o MHeHWUO ofHOro paspaboTyrka, «fau cYATAOT, YTO NPOCTOP CTPaHuLbl 06513aTeNbHO JOMKEH ObITb
3arnosiIHEH MHOXECTBOM GYKB OrpOMHOro pasMepa, He MoHWMasi, 4To bonee cunbHOEe BO3OEWCTBME OOCTUMraeTcs Kak
pas npu HanM4YnmM 3HaYUTENBHOrO HE3aNoOIHEHHOIO MPOCTPAHCTBA BOKPYT TEKCTay.

B 1O Bpems kak pa3paboTyMku MOCTOAHHO MbITAanUCb «OCBOWTb HOBbIE TEPPUTOPUUY, CO3LaBasi Takue
HeypaBHoOBeLLeHHble WpudThl, Kak Bliss unn Hushka, goxogumBocTe BHOBb BbilNa Ha MOBECTKY AHS C MOSIBNIEHUEM
TaKMX KIacCUYecKkux rapHuTyp, Kak Helvetica, Fmtiger. 3a nocnegHue roabl BO3pocna  MOMyNsiPHOCTb
noacTpavBaembix LWPUETOBLIX HabopOB, MOCKOMbKY PpeKnamMofaTenu CcTanu Oco3HaBaTb, YTO TUM BbiGpaHHOro
wpndTa nmeeT camoe HenocpeacTBEHHOE OTHOLLEHME K BOCMPUATUIO MHGopMaL K. PeknamHoe areHTcTBo Mailshot
coo6L1ano o BHUMaHuu KNneHTOB K COOTBETCTBUIO LWpUdTa AyXy PEKNTaMHON KaMnaHWu.

MpaBunbHbI  BbIGOp WpKUdTa TekcTa U  LUBETOBOrO peLleHUsl B peknamMe Mo3BOMSET MNOBLICUTL
peanucTUYHOCTb M300paKeHUs; ynyylwnTb BOCTPUSATUE COOOLLEHMS; MPUBMEYL U [OONTO YAEepXMBaTb BHUMAHUE;
co3gaTb CUMBOSIMYECKUA N 3MOLIMOHATbHbIN NOATEKCT.

CnmncoK MCnonb3oBaHHbIX MCTOYHUKOB:
1. B.W. WysaHos, MNcuxonorus peknamsl/ LLyBaHoB B.W//Y4yebHoe nocobue ans cTyaeHToB By30B.- P-H-[, 2005 r —320 c.
2. UeHTp wHTepHeT pa3pabotunkoB /[anekTpoHHbIn pecyp] / [cuxonorms BocnpusTva  LwipudpToB-Pexum  gocTtyna
http://www.webcorp.ru/page/vospr_fonts.html.- aTta goctyna 25.02.2015
3. Wcnonb3osaHuve uBeTa B pekname /[OnekTpoHHbI pecypc]. Pexxum Ooctyna http:// www.all-agency.ru/articles/ispolzovanie-
tsveta-v-reklame.-[ata obpaluenus: 25.02.2014
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KOHCAJTUHI B COEPE OBPA3OBAHUA

benopycckuli 2ocydapcmeeHHbil yHUsepcumem uHgopMamuku U paduo3rnekmpoHUKU
2. MuHck, Pecnybnuka benapycb

KanyauHa B.A.
lMapxomeHrko [.A. — cmapwut npernodasamerib

Llenbto paboTbl siBNsieTcst aHanu3 HeobxoAMMOCTU KOHCanTUHra B obpasoBaTenbHOM NpoLiecce.

HemanoBaxHbIM acnekTtoMm B ob6pa3oBaTenbHOM MpoLEecce ABMSETCA KOMMNETEHTHOCTb M NMpodeccuoHannsm
npenogasatens. [ins Toro 4tobbl cnefoBaTb MUPOBLIM TEHAEHUMSIM, CNEANTb 3a Pa3BUTUEM HOBEWLLNX TEXHOMOIUNA,
a Takke UATM B HOTY CO BPEMEHEM W MMETb CBOM COBPEMEHHbLIN B3rMs Kak Ha KnacCcu4eckne MeToOUKM, Tak U
anbTepHaTMBHblE, HEOOGXOAMMO MOCTOSIHHO MOBbIWATH YPOBEHb 3HAHWIM B LUMpOKONpoduneHOM dopmaTte. HyxHo
OOBEKTUBHO OLUEeHMBaTb peHTabenbHOCTb MpenogaBaHus W COOEWCTBOBATb €ro  YIydylleHUt0 WCXOAs U3
MHAMBMAYaNbHbIX 0COGEHHOCTEN KaXaoro negarora Ans ynyylleHus kayectsa obpasoBanHust B benapycu.

KoHcanTuHr B o06nactm o6pa3oBaHWsi MOMOraeT He TOMbKO PELNTb  BOMPOCbI  MOBbLILIEHUSI
npodpeccrmoHanbHOro pocra npenogaBarensi, HO U ONTUMU3UPOBATL KAYeCTBO MpedocTaBneHns obpasoBaTenbHbIX
ycnyr y4ebHbiMu 3aBegeHuaMU. [lomoras noctpounTb 3hEKTUBHYIO CUCTEMY B paMKkax CyLLECTBYIOLLUX YCMOBUMA
XKECTKOW KOHKYpeHUuKn, obpasoBaTenbHbI KOHCANTUHI CNOCOBCTBYET YCMELWHON OeATENbHOCTM KaK YXe OMbITHbIX
npenogasaTenen, Tak U MONOAbIX CMELUanUCTOB, NOBLILUEHUIO UX KOHKYPEHTOCMOCOBHOCTA U, YTO CaMoe rMaBHOE,
[oBefeHno  ypoBHA OGenopycckoro obpa3oBaHus [0 eBponevickux craHgaptoB. Kak u nwobas kavecTBeHHO
pasBuMBatoLLasca oTpacnb, 06pa3oBaHue Hy>X4aeTcs B KBanMULMPOBaHHON KOHCYNbTaLMOHHOW NOAAEPXKKE.

Mo cneunduke KMOYEBbLIX HanNpaBneHU W peanusaumM MNPOEKTOB 0OpasoBaTenbHOrO  KOHCanTUHra
neaTenbHoCTb B cdepe obOpas3oBaHMs CrnocobHa BKYaTb CrneaylllMe COCTaBrsoLME: OUEHKa YPOBHS
noTpebHOCTM B 0OYyYEHMUN; MOHUTOPUHI U aHanu3 3HaHWKi; onTUMM3aums obpasoBaTenbHbIX NPOEKTOB; pa3paboTka
aBTOMaTU3NPOBaHHOTO 00y4eHWs;; aHanu3 anbTepHaTMB peanusauum pasBuBalwux K obpasoBaTernbHo-
TPEHWHIOBLIX MNPOrpaMM; He3aBuMCMMasi OUEHKa pe3ynbTaToB 00y4eHus;; opraHuM3auuMsi U COMpPOBOXAEHWE
KoprnopaTuBHbIX 0byyaloLmx KypcoB (CeMWMHApOB, KOHdepeHuui, BebuHapoB u T.4.); pa3paboTka MNpPOEKTOB W
OGu3Hec-nnaHoB ANS OTKPbITUSA (CO34aHUs) Kak KOMMEPYECKUX, Tak U BHYTPUKOPNOPaTUBHBIX 00y4YaloLwmux LEeHTPOB;
nogbop npenogaBaTenbCKMX KagpoB; TPEHUHr npernofaBaTenbCKOro COCTaBa; KOYYMHr  CleumanucToB  Un
pykoBoauTenen o6pa3oBaTenbHbIX YYPEXOEHUIN; MAapKETUHT 06pa3oBaTenbHbIX YCNYT U NpoYee.

TeopeTuyeckme 1 NpakTU4ecKMe 3HaHUSA NpefocTaBreHbl B COBPEMEHHOM GU3Hec-coobLLecTBe kak NpoaykKT,
cnocobcTByOWNA  3MEKTUBHOMY BEAEHWID KOMMEPYECKOW [eATEeNbHOCTM, Hepeako SBMAACb €e  OCHOBOW.
KsannduumpoBaHHbIA  KOHCANTUHr  MO3BONSAET  MOBbLICUTL  KayecTBO  obpas3oBaHud, caenatb  €ro
aBTOMaTU3NpPOBaHHbIM, 6Gonee wHOUBMAYanbHbIM, a TakkKe afanTUpPOBaHHbIM K HbIHELWHMM YCMOBUSIM, a
cnepoBaTenbHO, — BocTpeboBaHHbIM Kak B Hallen CTpaHe, Tak M 3a pybexom. lMpenmyLlecTtBo v rnmaBHasi Uenb
COCTOWUT B TOM, 4TOObI, Grarogapsi BbICOKOMY NpodecCcroHanva3my npenofaBaTenbCKoro CocTaBa, MOSBANUCH
LeHHble Kagpbl C BbICOKMM NMOTEHLMANOM U HOBATOPCKUMW NOESMM.

Ons peanu3auuMm Takoro nyTu pasBUTUS HEOOXOOUMO CTaBWTb LENu W 3agayn, HanpasfeHHble Ha
npoBefeHne BHELIHEro ayavTa B obpasoBaTenbHbiX yupexaeHusx. Cpeou HUX BbIAENSAETCA OLEHKa COCTOSHUS
mMatepuanbHon 0a3bl U ee COOTBETCTBME 3adadaM, pellaembiM B xofe y4ebHOro npouecca; oueHka KayecTBa
obpasoBaTenbHOro npouecca ¢ MCNonb30BaHNEM COBPEMEHHbBIX HayYHbIX OTEYECTBEHHbIX W 3apybexHbIX MeToank
OLEHKM KayecTBa 00pa3oBaHus; aHanmM3 (PUHaHCOBO-XO3SIMCTBEHHOW AEATENbHOCTU ydpexaeHus obpasoBaHusi, B
T.4. NMpOBEpKa LIeNeBOro MCMoNb30BaHUSA AEHEXHbIX CPEACTB, MOMyYEeHHbIX U3 FOCYLapCTBEHHOro Owmketa wnu
BHEOIOIXKETHBIX MCTOYHMKOB; MPOBEPKA COOTBETCTBUSA YPOBHS OKa3biBaeMbiX 0Opa3oBaTenbHbIX YCIYT U BbINOMHEHUS
WHbIX TPeBOBaHU, COMYTCTBYHOLLMX MOMYYEHNIO NNLIEH3MN Ha OKa3aHme obpa3oBaTternbHbIX YCyr; OLeHKa KayecTBa
cocTaBa nefarormyeckux paboTHUKOB yyYpexaeHus obpasoBaHnsi, 3hEKTUBHOCTU NPOBOAVMON KagpoBOW NOMUTUKM
M YKOMMNIIEKTOBAHHOCTMU LUTATa cneLuanMcTamMmm COOTBETCTBYIOLLENO YPOBHS; aHanm3 aheKTUBHOCTU KOMMEPYECKOM
[EeATENbHOCTY yupexaeHus obpasoBaHus.

Takum o6pa3om, MPOCMEXMBAETCA aKTyanbHOCTb U BOCTPEOOBAHHOCTb KOHCanTuMHra B obpas3oBaTefnlbHOM
npouecce.

Cnncok Mcnonb30BaHHbIX UCTOYHUKOB:

1. Bacunenko, H.B. KoHcantuHr B o6pasoBaHuu / MexayHapoaHbl XypHamn npuknagHblX W dyHOAaMeHTanbHbIX
nccnegoBaHuii. — 2012. - Ne6 — 85 c.
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MH(*)OpMaLWIOHHaFI cuctema y4dyeta npogaxm onomoB

Benopycckuti 2ocydapcmeeHHbil yHU8epcumem uHgopMmamuku U paduo3riekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kamkosuuy E.A.
MexeHHas M.M. — kaHO. mexH. HayK

Bbicokuii ypoBeHb pasBuTUSA MHAOPMALIMOHHBIX TEXHOMNOrMn 06ycnoBun npolecc aBToMaTnsaumm Bcex cep
ynpaBneHusi, NPOM3BOACTBA U TOProBfv B COBPEMEHHOM MUpe. B 3TON CBA3W LUMPOKOE pacnpocTpaHeHue Nony4mnm
OHMaWH CcepBMCbl, MO3BOMSAOLUME MOMYYUTb AOCTYN K akTyanbHOW uHpopmMaumn n3 niobor TOYKM 3eMHOro Liapa
nocpencTBoM rnobansHol cetn MIHTepHer.

B paboTe peleHbl 3agayn NpPOEKTUPOBaHWs, pa3paboTkum M peanu3aumym MNpoeKkTa OHMarH cepBuca no
3acTpovike n 6naroyCTponcTBy KOTTEMXKHOIo nocerka (MHhopMaLumnoHHasa cucTeMa yyeta npoaaxu 4OMOB).

Llenb npoekta — npefoctaBneHve MofiHON MHAOPMaLMn O NinaHe 3acTPOWKM B LIENIOM, a TakkKe O KawaoMm
XWIOM 0OBEKTE B OTAENMbHOCTU C MCNOMb30BaHNEM UHTEPaKTUBHOW KapTbl KOTTEKHOrO Mocernka.

LleneBas ayauTtopusi paspabaTbiBaeMOro MWHTEPHET pecypca — XuMblbl MOCenka W MOTEHUManbHbIe
nokynatenu HegBMXUMOCTMU.

Takum 06pa3om, B ka4eCcTBe UCXOAHbIX TPeOOBaHMI K NPOEKTY BLICTYNUIN CrEeAYOLME:

— WUHTYUTUBHO MOHSATHLIN NHTEPdENC;

— NpuBNEKaTeNbHbIA AN3aNH;

— MakcumarnbHas MHPOPMaTUBHOCTb KaXkoro TemaTu4eckoro 6roka;

— BO3MOXHOCTb NMOAKIIOYEHMS AOMOMHUTENBHBIX MOAYNEN: JOKYMEHThI, 00bABMNEHMs, cobbITUS, ranepes;

— NCMOSHEHNe KapTbl Mocernka B BUAE MHTEPaKTUBHON CXEMbI;

— nonHasa NHopMaUms O KaxXgoM oTAeNbHOM JOMeE;

— Hanuyne agMUHUCTPATOPCKOM 4YacTu cepBuca [ANs OCYLEeCTBMEHUs npouecca afMUHUCTPUPOBAaHUS,
NoAAEepPXKN 1 MONCKOBOTO NPOABMKEHNS;

— Hanuyne CuUCTEeMbl poren nonb3oBatenen ¢ pasgeneHveM QyHKUMA  Ang  agMUHUCTPaAToOpoB U
MoZepaTopoB.

lMpoekTnpoBaHne MH(POPMALMOHHON CUCTEMBI ydYeTa MPOAaXU AOMOB BbINOMHEHO HA OCHOBE apXMTEKTYpbI
«KIMeHT-cepBep»: obpaboTka WHOpPMauMM NPOM3BOAMTCA NOCPEACTBOM MPOrpamMMHOrO Koaa Ha CTOpOHe Be6-
cepBepa, KNMEeHT BBOAMT UMK norny4vaeT MHpopmaLuio Ha CBOEM KOMMbloTepe nocpeacTBoM Be6-6pay3sepa.

Ona noctpoeHuns yHKUMOHaNLHON Moaenu wucnonb3oBanocb CASE-cpeactBo BPWin — WHCTPYMeEHT
BMU3yanbHOro MOAENMPOBaHNS U CTPYKTYPHOIO aHanu3a MHAOPMaLMOHHOW CUCTEMbI.

PaspaboTka WMH(OPMALMOHHOM CUCTEMBbI y4yeTa npodaxy [OMOB BbIMOSIHEHA MOCPEACTBOM HECKOMbKUX
A3bIKOB MporpaMmmupoBaHus. B kayecTBe A3blka NporpaMMUMpPOBaHUS CEPBEPHOM YacTu ucnonb3osanca php. Ans
KIMMEHTCKOW YacTu NPUMEHSINUCH A3bIK TMNEepPTEKCTOBOW pa3meTky html n s3bik nporpammupoBaHns JavaScript.

[ns BbINONHeHUss paboTbl co3gaHa WHAOPMAaLMOHHO-CMpPaBOYHas cucTema TOBapuLEeCTB COOCTBEHHMKOB
Xunbs.

Pesynbtat paboTbl npeactaBnsieT cobol MHTEPHET pecypc, NpedoCTaBnsAloWuUiA nonb3oBaTensM AOCTyn K
cnepyroLLMm cTpaHuLam (pucyHok 1):

—CcTapToBasi CTpaHuua: AEeMOHCTpUpyeT uWHdopmaumio o6 opraHm3aumm u obbekTax CTpouTenbcTBa
NnocpeaCcTBOM crianaepa;

— CTpaHuLa KOHTaKkToB: OTobpakaeT KapTy pacrnonoXeHws odmca OpraHMsaumm K CrUMCOK KOHTAaKTHbIX
OaHHbIX;

— BUAE0-pecypcesl;

— NPOEKTbI JOMOB.

Wira

o Eawspen

180,32 M2

- . “ 4 - = . e 'f_:‘ﬂ?;fp :ﬁ/‘. .
B O OB

Puc. 1 — Ctpannubl MHpOPMaLMOHHON CUCTEMBI y4eTa NpoAaxu JOMOB

BHegpeHne WHMOpMaLMOHHON CUCTEMbI yd4yeTta npogaxwu [OomMoB CI'IOCO6CTByeT npuBne4vYeHnto HOBbIX
r|0|<yr|aTene|7| 1 NO3BONIAET NpeaoCTaBNIATb aKTyallbHYHO Manopmauwo O Xo[e CTpouTenbHbIX pa60T.

Cnncok MCcnonb30BaHHbIX MCTOYHWKOB!

1. MatT 3aHacTtpa. PHP: o6bekThl, WabnoHbl 1 MeTOAMKM NporpaMMupoBaHusi, 3-e nsganme — M.: «Bunbsime», 2010. —
C. 560.
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YYET ABUWXEHUA TOBAPA: UHOOPMALUNOHHAA CUCTEMA

Benopycckuli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduoaneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

Koears B. O.
MexeHHass M.M. — kaHO. mexH. HayK
B paboTte pelwaetca 3agaya NPOEKTUPOBAHWA W peanu3aumy KOMMMeKca MnporpaMMHbIX MPOAYKTOB,
oObeauHeHHbIX B CUCTEMY [ANS COBpeMEHHoOW ToproBon pAesTtenbHocTn. Cucrtema coyetaeTr B cebe Kak
TPaAVLMOHHYIO KOMMEPUMIO, TaK UM WHTEpHeT-mMarasuHbl, npeactaBnAs cobov OAHO Lenoe C UCMONb30BaHVeEM
eouHon Gasbl AaHHbIX. AHanornyHble paspaboTku npeacTaBneHbl He3aBUCUMbIMU MpPOrpammamu, HECBS3aHHbIMU

mMexay cobon.
NHdopmaLmnoHHas cuctema yyeta ABWKXEHUSI TOBapa UMEET KIMEHT-CEPBEPHYIO apXUTEKTYPY (PUCYHOK 1).

Mporpamma yueTa

MonszoBatenu
MTEPHET-MarasuHa

Monkzoatenu
WTEPHET-MAra3WHA
A,
JSON =) Cepaep
XpaHunuwe
B B
—_—_—

L ToBAPOB
-
Monk3oeaTtend
WTEepHET-MarasMHa Internet VPN
B
(MongoDB)

/ ‘g

=z
Monbaceatenu A

WTEPHET-MAra3uHa =na

Puc.1 — CTpykTypa uHOpPMaLMOHHON CUCTEMbI yHeTa OBWDKEHWS ToBapa

=

[ns peanu3aumMm CepBepHOM 4acTU UCMONb3YHTCS £3blK NporpammupoBaHusa python n 6asa [aHHbIX
postgresqgl. baza gaHHbIX OOCTynHa WM3BHE, T.K. MporpaMMa yyeTa TOBAapoB BbICTYNaeT B ponu knveHTta. And
6e3onacHoCTM 1 NpeaoTBpaLLeHns B3floMa nporpaMma-KnmneHT noaknioyvaeTcs k 6ase aaHHbix no VPN-coeanHeHuto.

3anpocbl k cepBepy npoussoasaTca B oopmate JSON. [aHHbii dhopMaT NO3BONSAET YCTPAHUTbL HEAOCTaTKu
TpaauLMOHHOrO noaxoda, korga obmeH AaHHbIMU NpoucxoauT nocpefctBoM xml-cpanna. TpaauuMOHHEIR MeTop,
[0CTaTOMHO PECYPCOEMKUIA, a CKOPOCTb 06paboTku darina 3aBucuT oT obbeMa nepeaaBaemMon MHpopMaLun.

B pa6oTte ncnonb3yeTcst obuias 6asa gaHHbIX, K KOTOPOWM MOAKM4YaTCsl BCe Heobxoaumble cuctembl. Bee
n3MeHeHus oTobpaxaloTcsa B peanbHOM MacwTtabe BpemeHu, BKMYasd LeHbl M OCTaTkM ToBapa Ha ckrage.
[JononHMTENbHBIM NPEMMYLLIECTBOM SBMSETCA HanuumMe obLien «KOnunkm» BCex ToBapoB (6a3a gaHHbix NOSQL), n3
KOTOPOW MOXHO NepeMecTuTb HeoOXoAMMbIV TOBap Ha TOProByHo NMOLWAAKy, a Npu ero oTCyTcTBue — Ao6aButb. ITO
3HAYNTENBHO YCKOPSIeT MpOLECC HayanbHOW pa3paboTKM M 3anycka HOBOW CUCTEMbl, YMEHbLUAeT KONMM4ecTBO
nepcoHarna fno ConpoOBOXAEHNIO.

Takum ob6pasom, MHOpPMaLMOHHAsA cucTema ydveTa [BWXKEHWUS ToBapa XapaKTepuayeTcsi cregyloLlumm
OTNNYUTENBHBIMU  YepTaMu: C WMH(OPMALMOHHOW CUCTEMOW y4yeTa [OBWXKEHUss ToBapa paboTaeT uYeroBek,
HenocpeacTBEHHO BeayLniA CBOW Bu3Hec, He TpebyeTcsi CTOPOHHEro BMEeLLATENbCTBAa BbICOKOKBANUMULMPOBAHHOTO
cneumanucra, obLias «konumnka» ToBapoB CyLLEeCTBEHHO obneryaeT aTan BHeApeHus.

CnMCOoK MCMNOMb30BaHHbLIX MCTOYHUKOB:
1. O pa3BuTUM UHTEpHET ToproBnu B pecnybnvke 6Genapycb [OneKkTpoHHbIn pecypc]. — Pexum poctyna:
http://www.mintorg.gov.by/index.php?option=com_content&task=view&id=1066. — lata goctyna: 22.02.2015.
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nyTn PA3BUTUA NNOKAJIbHbIX CUCTEM OINOBELLEHUA B
PECMNYBJIUKE BEJIAPYCb

Genopycckutli 2ocy0apcmeeHHbIli yHUsepcumem uHhopMamuku U paduo3ieKmpoHUKU
I'. MuHck, Pecnybnuka benapycb

MamroweHko E. A., Nacmop A. B.
oHyapuk E. B. — MmarncTp TexH Hayk

Llenbio paboTbl gBnseTcs co3gaHue MeCTHbIX, FoKanbHbIX W OOBEKTOBbIX aBTOMAaTU3UPOBaHHBLIX CUCTEM
OMOBELLEHUS W YrNpaBfeHWe OKOHEYHbIMW CpeacTBaMy OMOBELLEHUS MECTHbIX, FOoKanbHbIX W OOBbEKTOBbIX
aBTOMaTU3NPOBAHHbIX CUCTEM LIEHTPaNN30BaHHOIO OMOBELLEHUS.

B paHHOW paboTe u3yyeHbl MPUHUMMBLI MOCTPOEHMS MOKallbHbIX CUCTEM OMOBeLleHns Ha 6ase komniekca
nporpammMHo-annapaTtHbix cpeacTts onoselleHus «Mapc-ApceHan» (KIMACO «Mapc-ApceHan») (Poccus).

MpoaHanuanposas cuctemy KIMACO «Mapc-ApceHan» BbisIBIEHbl €€ JOCTOMHCTBA U HeJoCTaTKy.

[ocTounHcTBa:

1. BO3MOXHOCTb OMoBeLleHnsi paboTHWKOB oOObekTa, cnyxb rpaxgaHcko 06OpOoHbl, pykoBoauTenen
(mexypHbIx cnyx6) o6beKTOB (OpraHusaLuit), HaceneHus.

2. ObBecneveHvie nepegayn KoMaHg ynpasneHus n nHopmMaumm OnoBeLLeHNA Ha OKOHEYHble YCTPONCTBa Mo
pas3nu4YHbIM KaHanam CBS3N.

3. OcyLyecTBrneHve NpoBeAeHNs AMarHOCTUKN BCEX OCHOBHbIX MOAYMEN 1 y3rioB.

4. CywiecTByeT BO3MOXHOCTb MPUMEHEHNS CUCTEMbI Ha Pa3fnYHbIX O6bekTax.

HepocTtaTku:

1. OTcyTCTBME YCTaHOBIEHHbIX BPEMEHHbIX paMOK Ha onoselleHne paboTHMKOB 0O0bekTa, Ccnyxob
rpaxxgaHckor 060pOoHbI, pyKOBOAMTENEN (AEXYPHbIX CMYX0) 06GBbEKTOB (OpraHu3aLuit), HaceneHusl.

2. He yka3aHbl MeTOAbI 3aLMTbl annapaTHbIX CPEACTB U NMUHWUIA CBA3N.

Cuctembl onoBelleHnss HaceneHns Ha 6ase KIMNACO «MAPC-APCEHAIT» cTtpoaTtca no mogynbHOMY
NPUHUMMNY, 4YTO MNO3BOMSET Cco3faBaTb CUCTEMbl OMnoBelleHus mobor  CnoxHocTu. Bo3mOXHble BapuaHTbl
nogkntoyeHnsa mogynen KIMACO npepcraBneHsl Ha 6nok-cxeme puc. 1.

PucyHok 1 — Bnok-cxema nogkntodeHms mogynen KMACO «Mapc-ApceHan»

Mo npoBegéHHomy aHanuay cucteMbl KIMACO «Mapc-ApceHan» MOXHO ckasaTb, YTO cucTema obnapaet
BbICOKOW HaAE&XHOCTbO Gnarogapst UCNoNb30BaHUI0 Pa3fnMYHbIX KaHANoOB CBA3W.

BbiBoabl: cneanyeT paspaboTaTth rocynapCTBeHHbIN cTaHaapT Pecnybnvkn Benapycb no co3gaHuio B paioHax
pasMeLLeHMsl NOTEeHUMANbHO OMacHbIX OOGBEKTOB JIOKANbHbIX CUCTEM OMOBELLEHUS], BbIMNONHEHUE TpeboBaHuii
KoToporo 6yaeTt obsizatenbHblM. Tak e pekoMeHAyeTcs NMPOBECTU CTaHAApTM3auMio U yHUMKaLUMI0 annapaTHbIX
CpencCTB, C NMOMOLLBIO KOTOPbIX ByaeT NponsBoanTbCs peanu3auus NMHUN CBS3U.

Cnuncok MCnonb30BaHHbIX UCTOYHMKOB!
1. KMMACO «Mapc-ApceHan» [QnekTpoHHbI pecypc]. — QNeKTpoHHbIe AaHHble. — Pexum gocTyna : http://www.mars-
arsenal.ru/.


http://www.mars-arsenal.ru/
http://www.mars-arsenal.ru/

OCOBEHHOCTU NPEOCTABNEHUU CTYOEHTOB BbIMYCKHOIO
KYPCA ®AKYJNIbTETA KOMMNbIOTEPHOIO NMPOEKTUPOBAHUA O
COBCTBEHHOU XU3HEOEATEJIbHOCTWU B BI'YUP

beriopycckmii rocyAapCT BEeHHbIVI YHUBEPCUT €T UH@OPMAT VKU U PaaNOSIIEKT POHUKM
r. Murck, Pecriybrinka benapych

Muknawesckmii A. B.
Eropos B. B. — ct apLuwi nperiogasart esib

Llenbio gaHHoW paboTbl SIBNSIETCS BbISIBIIEHWE W WU3YyYeHWE TPYLAHOCTEN Y CTYAEHTOB BbINYCKHbIX (4-5)
KypCOB W MnocneayloLllee UCNonb3oBaHWE pe3ynbTaToB MNPOBEAEHHbIX MCCrefoBaHun AN YNydlweHus yCrnoBui
obyyeHns B BY3e. [nd atoro Hamu Obiny packpbiTbl NPy MOMOLLM cneuunanbHO pas3paboTaHHOW AEnOoBOW Urphbl
OCHOBHblE 3aTPYAHEHMWS, KOTOpble BOJHYIOT CTYOEHTOB BbINyCKHbIX KypcoB BIYWP. Bcero Hamu 6bino
npoaHanuanpoBaHo 660 chopmynupoBok. B npouecce aHannsa n 06paboTkm mMbl chopmynupoBanu 81 3aTpyaHeHue
W pacnpegenunu nx Ha 9 6nokos.

MHTEHCUBHOCTb pa3BUTMS HayYHO-TEXHUYECKOro nporpecca HamnaraeT ocobble TpeboBaHUS K NOAroTOBKE
cneuManucToB BbiclWwen KkBanudwukauun. PopmmpoBaHne y4yebHbIXx nnaHoB BY3oB [omkHO ocCyLecTBNATLCS
onbITHbIMK cneunanuctamm m3 uyucna MMNC. 3HaHMsA M OMbIT CTapLIero NOKOSIEHUst anpobupoBaHbl 3HAYUMbIMU
OTKpPbITUSIMM B 060N 00nacTM Haykm U TeXHWKM. Ho Henb3s npeymeHbllaTb 3HAYMMOCTb TaKoro dakra, Kak
WHTEHCMBHAasA NepecTpoinka MbIMEHNs MONOAOro NokoneHus Gnarogaps passuTnio MHAOPMALMOHHBLIX TEXHOMOTMIA
1 He Tonbko. B cBA3M ¢ aTum dopmmpoBaHne y4ebHbix nnaHoB BY3oB ctaHeT 6onee adhdeKkTMBHBIM, €CIN NpU 3TOM
yunTbIBaTh HacyLLHbIe NpoGnemMbl, MOXenaHus, onaceHnsi obyyaembix.

Cuntaem BO3MOXHbIM, JOMOMHAA U MOOEPHU3MPYST MHEPOPMALIMOHHYHO COCTaBnsOLLY0 y4ebHoro npouecca
TeM, YTO B HacTosiLLee BpemMs Hanbonee HeobxoaMMo MonoAbiM crneumnanucTaMm B NpakTUYECKoN AeATeNnbHOCTH, Aa
M B CaMOCTOSITENMBbHOM >XU3HU B LIEMOM, MOXHO 3HAaYMTENbHO YNyywnTb 3EKTUBHOCTL 0Opa3oBaTENbHOro
npouecca [1-3].

BbisBneHHble HamMuM no3uuuMM, nocne npeabsBrEHUs pecrnoHAeHTaM, nokasanu, 4YTo y Kaxagoro w3
UCNbITyeMbIX BonbLuasi 4aCcTb TPYAHOCTEN B HANUYMK.

Mo nonyyYeHHbIM AaHHBIM HauMEHbLUMIA NPOLEHT TPYAHOCTEW Yy PECNOHAEHTA, KOTOPbIA OH WCMbITbIBAET
NMOCTOSIHHO M3 Hawero nepeyHsa — 11,1 %, a Hanbonbwnii — 45,7 %. YTo KacaeTca 3aTpyaHEHUN, UCMbITbIBAEMbIX
HEMNOCTOSIHHO, 3T Undpbl cooTHOocATCS Kak 28,4 1 59,3 % COOTBETCTBEHHO.

Takum 06pa3om, 3KCnepumeHTanbHas nNpoBepka METOAMKM MoKa3ana, 4YTo Bce, 06e3 UCKMo4veHus,
CchopMynMpOBaHHbIE HaMU TPYAHOCTU, Tak UMW MHaYe, UCTbITbIBAKTCHA PECMOHAEHTaMU.

JOMUHMPYIOLWLMIA NPOLIEHT PECTNOHAEHTOB OTMEYaeTCst B MO3ULMSX, OTHOCsLWMXCS K G6nokam: “Mpobnemsi
BONEBOW camoopraHusauun”, “YpesmepHasi 3aBUCUMOCTb OT WMHM(OPMALMOHHBIX TexHonornin”, “fnaHupoBaHue
cobcTBeHHOro BpemeHn”, “ObecneveHune cebs B matepuansHoMm nnaHe”, “OueHka cebs B obLiecTse”.

OTmevaem, 4TO, MCXO0AA M3 MNpodenaHHom Hamu paboTtbl, Ha ocHoBe MmeTopa [1] uenecoobpasHo B
TEXHUYECKUX YHMBEpPCUTETax BbISBMNATb 3HAWIMble OMOPHbIE TOYKN B XU3HEAEATENbHOCTWM CTYOEHTOB BbIMYCKHbIX
KYPCOB 1 Ha OCHOBE MOJy4YEHHbIX Pe3ynbTaToB NPOBOANTL paboTy C BbIMYCKHMKaMMU, KOPPEKTUPYS y4eOHbIN npoLecc
COrNacHO BbISIBNIEHHbLIM MOXENAHUSIM Y4aLLMXCS.

CnnCoK MCNONb30BaHHbIX MCTOYHWKOB:

1. Eropos, B.B. Metoguyeckve yka3aHWsi MO WCMOMb30BAHWIO KOMMbIOTEPHOrO BapuaHTa Metoauku “OnpepeneHvie
OOMUHMPYIOLLMX TPYOHOCTEN y KypcaHToB 1-ro kypca'/B.B. Eropos. — MuHck: 'YO KW MYC Pecnybnukun Benapycb, 2008. -
40c.

2. Eropos, B.B. OcobeHHOCTM npucnocobneHns nepBoKypcHWKOB Kk ycrnoBusiM KW MYC npu Hanmumumm u oTcyTCTBUM
ynpexgatowen agantaumm / B.B. Eropos // BecTH. KomaHaHo-uHX. nH-Ta MYC Pecn. benapycb. — 2008. — Ne1(7). — C.
89-94.

3. Eropos, B.B., KnumeHko, B.A. OcobeHHOCTV ajanTauumn CTyAeHTOB-NEPBOKYPCHUKOB K YCMOBUSIM XXU3HEAESATENbHOCTU B
TexHunyeckom By3e / B.B. Eropos, B.A. KnumeHko // BecTHuk Benopyc. Hau. TexH. yH-Ta. — 2008. — Ne5. — C. 85-89.
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BO3OENCTBME ANEKTPOMAIHUTHOI O MOJIA HA
MUKPOINPOLIECCOPHbLIE YCTPOUCTBA

Gernopycckuti 2ocy0apcmeeHHbili yHUgepcumem uHhopMamuku U paduosieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

lMNukynuk A. H.
lNunuresuy f1. 1. = 8. m. H., npogheccop

Llenb paboTbl: mnccnegoBaHne npobnembl 3awmTbl MMKPOMPOLIECCOPHbLIX YCTPOWCTB OT BO3AENCTBUS
9MNEeKTPOMarHnTHbIX nornen. OObeKTbl 3NMEeKTPOIHEPreTUKN ABMATCA MOLLHBIMU MCTOYHMKAMW 3NEKTPOMAarHUTHBLIX
U3Ny4YeHUn, OOHaKo 3TU OOBbEKTbl M camy NOABEPralTCs BO3AENCTBUIO MOLLHBIX BHELUHWX 3MEKTPOMArHUTHbIX
N3My4EHWI, KOTOpPble MOTYT NPMBECTU K cbosiM B ux pabote. CerogHs, B CBA3N C PaCLUMPSIOWMMCS NPUMEHEHVEM B
3NEKTPOSHEPreTUKE BbICOKOYYBCTBUTENbHbIX MUKPOSMEKTPOHHBIX M MUKPOMPOLIECCOPHbLIX YCTPOMCTB O4YeHb BaXHa
npobrnema 3aLnTbl MUKPONPOLLECCOPHBIX YCTPONCTB OT BO3AENCTBUS 31EKTPOMArHUTHbLIX NOMeW.

MocneaHve OBa AecATUNETUA XapakTepU3YyTCA WHTEHCKMBHBLIM MEepexoAoM OT 3MEeKTPOMEXaHUYeCcKnX K
MUKPOMPOLIECCOPHBLIM ~ YCTpOMCTBaM  pernenHon 3awmtel (MYP3) u©n  aBTOMatukym B 9neKTPO3HEepreTuke.
CynepcoBpemeHHble MYP3 okasanucb BeCbMa 4YyBCTBUTEMbHbI K 3MEeKTPOMarHUTHbIM nomexam. OTmevanucb
cnyyau noxHoro cpabateiBaHus MYP3 gaxe ot MobunbHoro Tenedona [1].

KommyTaumnoHHble Npouecchl U anekTpoMarHuTHbIe Monsa oT paboTatolwero anekrpoobopyaoBaHMa — 370
BMUSHNA WCTOYMHUK WMNYIMbCHbIX MNOMEX, BO3dencTBylolwMin Ha MYP3 B 0BblYHBIX YCNOBMAX 3JKCMyaTaumu.
NCTOYHMKaMM  KOMMYTAUMOHHBLIX MOMEX B OreKTPO3HepreThke $ABMAKTCH, KakK MNpaBWro, BbICOKOBOIbTHbIE
BbIKNOYATENU U pasbeduHUTENN, HU3KOBOMbTHbIE pefie M KOHTaKTOpbl, ynpasnsemble 6aTapen KOHOEHCaTopoB.
MoLlyHble npeobpasoBaTenn 4acTOTbl JNIEKTPONPUBOAOB, KOPOHHbIA Pa3psd, 9MeKTPOUCKPOBbIE TEXHOMOormm
CUYATAIOTCA UCTOYHUKaMWU INEKTPOMAarHUTHBLIX U3MYyYEeHU, ONacHbIX ANs SNeKTPOHHOW annapaTypbl. [pu aToMm nyTn
NPOHVKHOBEHNSI NoMex B MYP3 mMoryT GbiTb pasHbIMU: OT NPAMbIX MHOAYKTUPOBAHHbLIX HABOAOK Ha HU3KOBOMbTHbIE
nposoga u kabenwu BTOPWYHBLIX Lenew NOoACTaHuun [4] 4O MMNYNbCHBIX M BbICOKOYACTOTHBLIX NepeHanpsKeHuw,
BO3HMKaIOLLMX BO BTOPMYHBLIX 0OMOTKax TpaHCHOpMaTOpOB TOKa N HanpsKeHus.

O dekTmBHON Mepon 6opbbbl C HAaBEAEHHBIMU NepeHanpPsXXeHNsaMM Ha BXOA4ax 3MEeKTPOHHOW annapaTypbl
M Ha ee 3aXumax MNUTaHUA SBMAETCA LUMPOKOE WCMOSb30BaHUE JMIEMEHTOB C HENMUHENHOW XapaKTepUCTUKOW:
rasoBblX paspsiAHMKOB, BApUCTOPOB, CheumanbHbIX NOMyNpOBOAHMKOBLIX 3NIEMEHTOB Ha OCHOBE CTabWnUTPOHOB K
APYrvMX YCTPOWCTB, BKIOYaeMbIX NapannenbHo 3awmaemomMy obbekTy (Hanpumep, napannensHo Bxogy MYP3) u
MeXay KakaoW Knemmon 3Toro obbekTa U «3emneiny. Haunyywmmu xapaktepucTukamm obnagaroT Ha [AaHHbI
MOMEHT pe31CTOPbl C HENMMHENHON XapakTePUCTUKON, BbINOMHEHHbIE U3 MPEeCCOBaHHOMO MOpoLLKa okcmMaa LUmHka ZnO
(pexxe — u3 kapbuga kpemHus, TuTaHaTa Gapus n Opyrmx martepuanoB), — BapuUCTOPbl, KOTOPbIE M MONy4unu
HambornbLUee pacnpocTpaHeHne.Bapuctopbl JomkHbl GbiTb NpaBunbHO BbibpaHbl. K coxanennto, 4acto NpuxoamTcs
Habnaatb cUTyaumio, Mpu KOTOPOW BapuCTOPbI Aaxe B annapaTtype BeAyLiMx MUPOBbLIX Npou3BoAnTENen BbiGpaHbI

. G HEBEPHO W1, (PaKTUYECKN, HUKAKUMK 3aWWUTHbIMKM  YHKUMSMU He obnapgatoT.

108 MockonbKy BoMbT-amnepHas xapaktepuctuka (BAX) BapucTtopa pJaneko He
104 : naeanbHa (puc.3), NpaBUMNbHO BbIOPaTb €ro He Tak-TO MPOCTO: C OAHOW CTOPOHbI,
i BapuCTOp He [OIKeH nponyckaTb yepe3 cebs Tok Gonee 1 MA (cTtaHgapTHoe
b / §| 3HayeHWe [OnsA  COBPEMEHHbIX BapuCTOPOB 3anagHoro  Mpou3BOACTBA) Npu
7 MakcMmarnbHOM paboyeM HampskeHWM (MHayYe OH MPOCTO NeperpeeTcst U Cropur), ¢
5o apyron — ero HanpsbkeHue cpabatbiBaHuns (clamping voltage) pomxHo 6biTb
10-2 / 3aMETHO MEHbLUEe HanpsKeHWs, BblIOEPXXUBAEMOrO INEKTPOHHBIMW KOMMOHEHTaMu
1073 ,f 3awyaemoro obopyaosaHus (B MPOTUBHOM Criyyae He BapucTop bygeT 3awuwarb
10 £ 3MEKTPOHHbIE KOMMOHEHTBI, & 3TW KOMMOHEHTbI ByAyT «3almLiaTtb» BAapuUCTop).
‘”"i /f M3-3a HecoseplueHcTBa BAX BapuCTOpOB ANS BbINOMHEHUS 3TUX YCIOBUN
:'; oo MaKcMmarbHOe BblAepXnsaeMoe HanpsXKeHne arneKTPoOHHbIX KOMMOHEHTOB, NpeaHas-
e HauyeHHbIX Ansa pabotel B cetn 220 B, gomkHo 6biTb He MeHee 1000 B. OgHako, Bo-

i 1% "B nepBbIX, 3NEKTPOHHbLIE KOMMOHEHTHI Ha Takoe HaNPSKEHNE 3HAUMTENBHO [0POXE, YeM
PucyHok 3 — Tvnosas BAX HW3KOBOIbTHbIE, @ BO-BTOPbIX, UX 3KCMIyaTaLMOHHbIE XapaKTepUCTUKN Xyxe. Hanpumvep,
OKCVIHOLIHKOBOTO BapycTopa TpaHauctopbl Ha HanpsbkeHne 1000-1200 B umetoT 3HauUnTENbLHO MEHbLUMI KO3 du-

LUMEHT YCUMEeHWs W 3HauuTenbHO 6Gomnbluee nageHWe HanpsikeHus B OTKPbITOM

COCTOSHUN, YEM Takue ke TPaH3UCTO-pbl Ha HanpsbkeHne 400-500 B.

MoaToMy [OBOMBHO YacTo MNPUXOAUTCA BCTpevaTb, Hampumep, B WCTOYHMKax mutaHua MYP3,
perucTpaTopoB aBapUHbLIX PEXUMOB W B APYrol 3NEKTPOHHOW annapaTtype BeayLmnx MUPOBLIX Npou3BoauTenei
TPaH3MCTOPbl C MaKCMMarbHbIM BblAepXunBaemblM HanpspkeHnem 500 B, pabotatowme HenocpedCTBEHHO B Lenu
220-250 B. ObecneunTb 3aLUTy SNEKTPOHHBIX KOMMOHEHTOB BapucTtopamu Mpy TakoM COOTHOLUEHWMU paboyero u
MaKCMMarnbHO BblAEPXKMBAEMOro HanpsXKeHUs NpoCTO HEBO3MOXHO.

Cnncok Mcnonb3oBaHHbIX MCTOYHMKOB!
1. WanuH A. WN. O6 apdpekTMBHOCTU HOBBIX ycTporcTB P3A // QHepreTuka u npombineHHocTb Poccumn. 2006. Ne 1 (65).
2. Voltage Substation // Electrical Department. Bialystok Technical University, Poland. 2007
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OcobGeHHoCcTH BOCMNPUATNA U 3aNOMUHAHUA TEKCTa NeCHU

Benopycckuli 2ocydapcmeeHHbil yHUsepcumem uHgopMmamuku U paduo3r1ekmpoHUKU
2. MuHck, Pecnybnuka benapycb

lMo30dees C.
Kapniosuy E.B. — M-p mexHUKU U mexHosioa2uu, cm. nperio0agamerib

BocnpusiTve peyeBOro BbICKa3blBaHWSA - CIIOXHbIA MCUXMYECKMIA NPOLIECC HEMOCPEACTBEHHOIO OTPaXeHUs
OMoCpeoBaHHbIX CBSA3EW W OTHOLUEHWIA MPEeAMETOB OKpYXaloleh AeNCTBUTENbHOCTU, BbIPAXEHHbIX B YCTHOM
peyeBOM COOBLLEHMN.

CnoxHocTb aTOro npouecca obycrnoBrneHa camyM OOBEKTOM BOCTPUSTUS - peyeBbiM COOOLLEHVEM
(TEKCTOM), KOTOpOE NpeACTaBnsieT COOOW JIOrMYECKyd W CMbICIOBYIO CTPYKTYPY PasBUTUS MbICIU FOBOPSILLETO.
[ekoanpoBaHne YCTHOrO peyeBOro cooblieHns pacnajaetcs Ha ABe dasbl, OOHa U3 KOTOpbIX CBSA3aHa C
npoueccamu, obecneunsaroMMy paclundpoBKy A3bIKOBbIX KOAoB. B nepsoin dase obpaboTka peyeBoro curHana
OCYLLECTBMNAETCA HA CEHCOPHOM, NMepLEnTUBHOM 1 CMbICIIOBOM YPOBHSIX BocnpusaTus. Bropas dasa gekognposaHus
peyeBoro coobLieHns cBa3aHa C npoueccamn paclumdgpoBku ero rmybuHHoro cMeicna. Bocnpusitne B aton dase
0bycrnoBneHo LUenbiM psaoM NCUXONornyecknx ocobeHHocTeln mpoTekaHusi camoro npouecca. K HMUM oTHocaTcs
OCMBICIIEHHOCTb, AMCKPETHOCTE U OMNepexarolumili Xxapaktep npouecca BOCMpUATMS, a Takke 0OyCrnoBneHHOCTb
BOCMPUATMS NPOLUMbIM ONblITOM Yenoseka [1]. Takum obpa3om, BOCNPUSTUE CNOB HOCUT CEMaHTUYECKUIA XapakTep,
TO €CTb OnpenerneHo NeKCnYeckom CUCTEMON A3blKka U KOHTEKCTOM.

Llenb wuccnepoBaHus: onpegenuTb Haubonee 3Hauumble Ans BOCTMPUSTAS WM 3anOMWMHAHWUSI TekcTa
napameTpbl MecHMN.

McnbiTyemble: 1oHOWN 1 geByLlwkn (6 YyenoBek) B Bo3pacTe oT 16 oo 19 net, cBoboaHO Bnagetowmne 6enopycckum
A3bIKOM.

MeToawuka nccnegoBaHus: VicneiTyemble NpociyLumMBany OAUH KynneT U NpUneB NeceH pasnuyHbIX XKaHpoB.
Mocne npocnylmMBaHns NecHsi oueHnBanack no 3-x 6anbHow Lkare.

Kputepun oueHkn: 1) ronoc UCNonHUTens, 2) MaHepa ucnonHexus, 3) menoaumsi, 4) NOHATHOCTL Cnos, 5)
3aNOMHMBLLMICA TEKCT™, 6) MOHATBIN CMbICIT*™.

*NcnbiTyeMble BOCMPOU3BOAMIIM TEKCT NECHU, OLEeHMBanach TOMHOCTb BocnpousseaeHus cros (ot 0 go 33% = 0, ot
34 no 66% =1, ot 67 go 100% = 2).
**TOHATBIA CMbICN UCMBITYEMOro CPaBHMBASICS CO CMbICITIOM NMECHW UCMOSTHUTENEN.

MepBWYHBIN a@HanmM3 [daHHbIX W MOCNeAylolee paHXMpoBaHWE MO3BOMUO onpegenvTe Haubonee

3anoMHuMBLLYHOCS necHto (Tabnuua 1)

Tabnuua 1

No VicnonHuTenb 1 HazBaHWe NecHu YKaHp PaHr

1 BAJSAN — M.N.S.K. pan-kop 4

2 Akute — Llixa, siK Mas cmepupb pOK 3

3 Kamaepggsiua — 3ariHyyuwbim, ..... POK 2

4 Zeman — BaptanHe (feat. S'viedak) pan 1

5 Litvintroll — Da Siabra POK 5
PesynbTaThl MccnegosaHuii npeacTasneHbl Ha PucyHke 1.

25

15 min
mIn
1 3n
W4n
0.5 m5n

ronoc mMmaHepa MeATLMA pasbopymsocTe % MNOHATEIA CMEBICA
WEMGAHKWTEAS WEMGAHEHKA cnoe SaNOMHMWEWLEraCA

PucyHok 1 — CpegHue 3HaveHns nccnegyemMbix nokasaTtenen
AHann3 faHHbIX Nokasar, YTo BMSHUE MEeNoAMN Ha 3anoMUHaHME U MOHUMaHWe CMbICa NeCHM
He3HaunTenbHO. Ha gnarpamme BUAHO, YTO HA 3aNOMUHAHME U MOHUMAaHWe CMbICIa BAUSIIOT ronoc, MaHepa
UCMOMHEHUs 1 Pa3bopumnBOCTb CNOB. Tak e Ha 3anoMnHaHne TeKCcTa BNUSET KONMYeCTBO MOBTOPEHUI KIIOYEBbIX
CIOB ¥ cofepkaHne NecHw.
Takum obpasom, Ha 3anoMuHaHWe W MOHVMMaHWe CMbicria B Gomnbluei cTeneHn BNusT pa3bopyvBOCTb,
MaHepa MCMNOSTHEHUS, ronoc.

Cnncok MCMomnb30BaHHbIX MCTOYHUKOB!
1. MeaHoB, A.A. JIMHrBONCKMXOMOrMYECKNE acnekTbl ayAMpOBaHUA COBPEMEHHON MEeCHW Ha WMHOCTpaHHOM s3bike // 3BecTus
rocyapCTBEHHOro negarornyeckoro yHueepcuteta um. A.W. F'epuena. - 2006. - Ne 20. - tom. 3. - C. 101-104.
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CMNOCOBbI YIMPABNIEHUA AKTOPAMU COLMANIbHOWU CETU

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem UHhopMamuku U paduo3iekKmpoHUKU

2. MuHck, Pecnybnuka benapycb

lMyxosa I1. /1.

Hasbidosckutli A.I.— kaHO. buon. Hayk, doueHm

CoBpeMeHHy0 XM3Hb TPyaHO npeacTaBute 6e3 BcemupHon cetu WHTepHeT. OcobeHHo 6biCTpo
pa3BuBaloTCs coumanbHble ceTn. Yncno nonb3oBaTtenen coumasbHbIX CETEN B MUPE HEYKIIOHHO pacTeT. Bo3amoxHo
v ynpasneHne nosegeHneM 06bIYHOro Mofib30oBaTeNs CoumansHON CeTU C NOMOLLBIO Kakux-nnbo metodos? B aton
CBSi3V MpeACcTaBnsieT MHTepec aHanv3 cnocoboB ynpaBneHus noBedeHneM akTOpOB COUManbHOW CeTW Ha OCHOBe
MaTemMaTM4eCKOro MOAENMPOBaHUS.

Llenb nccnepoBaHusa — aHanua cuTyauuMn MHGOPMALMOHHOIO BO3LEWCTBMSA Ha akTopa counarnbHON ceTu
ans opmmpoBaHusa y akTopa onpedeneHHOro OTHOWEHUSA K KOHKPEeTHOMY O0bekTy nnu cybwekty. Takon aHanus
Hanbonee pauMoHanbHO OCYLLECTBASATL C MOMOLLIO MaTeMaTUYeCKoro MoAEeNMpPOBaHUS.

NHdopmaumnoHHoe ynpasneHne B couManbHbIX CETAX HanpasneHo Ha obecneveHne Takoro cnocoba
MHJOPMMPOBAHHOCTN NOMb30BaTeNe (akTOpoB) couManbHOM CeTW, KOTOpbIA Obin Gbl ONTUManbHbIM 1M Hanbonee
npeanoyTUTENbHBLIM AN LeHTpa (CyobekTa) ynpasneHus. PelweHve 3agaym MHOOPMaLMOHHOIO yrpaBneHns MoxeT
BKMOYaTb TPU OCHOBHbIX dTana: 1-n 3Tan — NOCTPOeHWe MoAenu MoBedeHUsl areHToB, WccrefoBaHve
MHOPMAaLIMOHHOIO paBHOBECUsi, T.e. OfnpederieHne 3aBMCUMOCTU UCXxoda OEeWCTBUA akTOPOB OT CTPYKTYpbl WX
WH(OPMUPOBAHHOCTK; 2- 3Tan — peanusauns 3agayv ynpasreHWs Ha OCHOBE Moucka Hauvnydwen ans cybbekTa
yrnpaBneHns CTPYKTYpbl WHAOPMMPOBAHHOCTM aKTOPOB COLMAanbHOW CeTW; npu 3TOM ONTMManbHOW crnegyet
nNpu3HaTb AOMYCTUMYIO CTPYKTYPY WHJOPMMPOBAHHOCTU MONb30BaTens, KOTopas MOXeT CTUMYnupoBaTb ero K
BblIbopy Habopa gewicTBuii, Hambomnee BLIFOAHOMO ANS LEeHTpa ynpaBneHus; 3-W aTan — UccriefoBaHNe CBOWCTB
MHOPMAaLIMOHHOIO YMpaBfieHns, oueHKa ero adpdeKTMBHOCTM, OMpeAenseMoi Kak 3HadyeHue ueneBor yHKUMK
LileHTpa Ha MHOXeCTBe MHOPMALIMOHHBIX PAaBHOBECUIA, @ Takke CBOMCTB CTabuNbHOCTA 1 CRIOXHOCTMN UrPbl areHTOoB.

Mpeanonoxum, 4To Nonb3oBaTeNlb COOTBETCTBYET MHAEKCY i, BCe OCTallbHble YY4aCTHUKM coumanbHON ceTu
obbeaunHeHbl nog nHaekcom j. MNyctb B=Q — 06beKkTMBHAA xapakTepuctuka obbekTa, He M3BECTHas JOCTOBEPHO HU
OOHOMY M3 y4acCTHMKOB. B kayecTBe Takow xapakTepUCTVKN MOTYT BbICTyNaTb NMYHbIE NPeanodYTeHNs nonb3oBaTens,
€ro ncuxmyeckne n NUYHOCTHble 0cobeHHoCTM n T.4. [onycTnm, BO-NepBbIX, YTO MHOXECTBO BO3MOXHbIX AENCTBUN
Ka)kdoro nonb3oBaTesia COCTOMT M3 ABYX OENCTBUIA: Xi = Xj = {a; r}, rae AencTButo (accept) COOTBETCTBYET AENCTBME
nono3oBaTens, a AencTeue r (reject) — otkady oT NPoAoIKeHns auanora. Bo-BTopbIx, AONYCTUM, YTO MHOXECTBO Q
COCTOWT M3 OBYX 3MEMEHTOB, XapakTepusyLlnx kadyecTBa obbekTa, «-» (good) n «+» (bad), T.e. Q={g, b}. Toroa
BO3MOXHbI TPU MOLENN NOBEAEHMS akTopa, 3aBUCsALLME OT CTENEHN ero pedpriekcun.

MepBasg Mogenb 9TO Ta, B KOTOpoW pedunekcus oTcyTcTByeT. [lpednonoxum, 4TO roBedeHune
paccmaTpvMBaeMoro areHTa onucbiBaeTcsi oTobpaxeHnem Bi MHoxectBa Q) cBOWCTB OObeKkTa BO MHOXECTBO Xi
[encTBui areHTa, To ecTb Bi: Q—Xi. Mpumep Takoro otobpaxeHus: Bi(g)=a, Bi(b)=r, T.e. ecnn akTop HageeTcst Ha
MOMOXWUTENbHbLIN UTOT CBOUX AEWCTBUIA, TO OH €ro COBepLUaeT, U 3aBepLuaeT Avanor B NpOTUBHOM criyyae. B gaHHowm
Modenu WHGOPMaLUMOHHOE YyMpaBrieHe 3aknoyaeTcd B (OPMMPOBaHUM y MONb3oBaTensd npeacTaBneHun ob
obbekTe Bi=g, npmBoAALLMX K TpebyemMoMy BbIGOPY, MONOXUTENBLHOMY AN NONb3oBaTens.

Btopas wmogenb COOTBETCTBYeT nNepBOMYy paHry pednekcun. [lpegnonoxum, 4YTo nosegeHue
paccmaTpvBaemMoro aktopa onucbiBaeTcs oTtobpaxeHvem Bi MHoxecTB Q cBoOWCTB obbekTa U MpeAcTaBneHun
aKkTopa O MpeAcTaBreHUsiXx APYrMX akTopoB — BO MHoXecTBO Xi ero gencreuii, T.e. Bi: QxQ—Xi. Mpuyem aktop
MOXET OpPMEHTMPOBaTbCSl Ha COBCTBEHHOE MHEHWEe WM MHEeHWe Apyrux aktopos. WHdopMaumnoHHoe ynpasneHue
ABMSETCs, Mo CyTW, pedreKCMBHBIM 1 3akntovaeTcs B hopMmpoBaHuM y aktopa npeactaBneHunii o6 obbekte u
npeacTaBneHusax Apyrux akTopoB, MPMBOASLLMX K Bblbopy, 3agaBaeMomy cybbekToM ynpasneHus. Ytobbl akTtop
NPUHSAN Heobxoaumoe CyObeKTy ynpaBneHus peLleHne, Hy>KHO chopMMpoBaTh Takne NpeacTaBreHns y aktopa, Y4To
B NepBOM crny4ae: Bi=g, a Bij — ntoboe, a Bo BTOpom criyyae: Bij =g, a 6i — ntoboe.

TpeTba Mogenb xapakTepu3yeTcsl BTOpPbIM paHroM pedoniekcun. [Mpegnonoxum, 4YTo noBefdeHve
paccmaTpMBaeMoro areHTa onucbliBaetcsi oTtobpaxeHvem Bi0 mHoxectB Q—B6i cBoncTB obbekta, Q—B0if —
npeacTaBeHnin Monb3oBaTens o NpeacTaBneHnsx Apyrnx akTopoB.

MepcnekTuBHOE HampaBrneHWe pasBUTUS 3TUX  WUCCNEdOBaHWI  OCHOBAaHO Ha  CTOXacCTUYECKOM
MOAENMpPOBaHNM MeTOAOB WHGOPMAaLMOHHOIO YNpaBreHus MNoBedeHMEM akTOpoB COLUMAaribHOW CeTM C Lenblo
MOOYNAUMM  MpoueccamMn  KONMMEKTUBHOMO  MPUHATUS  peLUeHWA B YCNOBUSIX  B3auUMHO  0DyCnoBrieHHOW
MHOPMUPOBAHHOCTM.

Cnm1cok MCcnonb30BaHHbIX MCTOYHUKOB:
1. Hoswukos [1.A. Teopusi ynpaBneHusi opraHu3aumoHHbiMu cuctemamu. M.: MINCU, 2005. — 584 c.
2. Opnos A.WN. MeHemxmeHT. YuebHuk. M.: U3patenscTteo "U3ympya”, 2003.— 298 c.
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CNOCOBbbI BOPbbBbLI C LUYMOM HA NMPEAMPUATUAX

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem UHgopMamuku U paduosarekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Pémun B.A., Xomuy B.H., )KykoseHb A.A.

lMununesuy J1.I1. —npogbeccop, 0-p. mexH. Hayk, OoyeHm

Llenbto nccnegosaHus siBnsieTcst pa3paboTka HOBbIX M ONTUMU3aLMS YXKe CYLLECTBYIOLMX CNocoboB 3alumThl
oT wyma. Lym — BecnopsgoyHble konebaHna pas3nuyuHon hr3nyYecKon NpMpoabl, OTNNYaIOLWMECS CITOXHOCTHIO
BPEMEHHOW U CMEeKTpanbHON CTPYKTYpbl. [laHHbIe konebaHus KpalHe HeraTMBHO CKa3blBalOTCS Ha 300POBbE
nepcoHarna, Bbi3blBas pa3nnyHble OCTpble U XpoHMYeckne 3abonesanHus. Ha cerogHAWHNN AeHb CyLlecTByeT
MHOXECTBO CMOCOO0B CHWKEHMS LWyMa A0 YPOBHS, HE NPEBbILIAOLLEro 40NYCTUMbIE HOPMbI. Bce cnocobbl MOXHO
pa3genuTb Ha ABa NOABMAA : NAcCUBHbIE N aKTUBHbIE.

Y10 KacaeTcs NaccyBHbIX, TO 34eCb WUCMONb3YOT creaytoLye Brabl 6opbbbl C LWymom:

e [lpyMeHeHVe pasnuyHOro pofda 3KPaHOB, YTO MO3BOMsieT B OykBanmbHOM CMbiClie OTpaxaTb
HanpaBneHHbI MOTOK 3BYKOBbIX KonebaHui obpaTHO K WMCTOYHMKY, TeM CaMblM CHWXas YPOBEHb
HexxenaTernbHbIX LUYMOB 3a NIMHNEN 3KpaHa;

e licnonb3oBaHune LUYMOMOrMOLWAWMX MaTepuanioB U CrOXHbIX OpM MNOBEPXHOCTEN Mo3BonsieT
noracutb konebaHus 1 CyLweCcTBEHHO NOHN3UTL YPOBEHb LLyMa

e BblHOC WymsAwWMX arperatoB 3a npegenbl Mecta paboT naen, YTo ABNAEeTCH, HaBepHoe, OOHVUM 13
CcamblX MPOCTbIX M3 3PdEKTUBHBIX MeToAoB 6opbbbl, NMOCKONBbKY MpWM TakoMm crnocobe Lwymsiias
ycTaHoBKka OyAeT HaxoauTbCs Ha CYLUECTBEHHOM pacCTOSHWM OT fepcoHana + HeobXoaMmocTb
npeooneBaHns NPenaTCTBUS B BUAE CTEH U NPOYMX OO bEKTOB;

e Vicnonb3oBaHue pasnuyHoro poga riywuTenen (NpMmep Kak B aBToMobune) no3sonsieT CyleCTBEHHO
CHM3UTb LUYM, HO TakMe YCTaHOBKW SABMASIOTCA YacCTHbIMU PeLUeHWSMU W MPOU3BOAATCH B LUTYYHbIX
3K3emMnnsApax, YTo NOBbILAET MX CTOMMOCTb + HE BCerga MOXHO NPUMEHUTb OaHHbIA METoS;

Mcnonb3ya 3HaHus, nornydeHHble BO Bpemsa y4vebbl B yHuBepcuTeTe, Obinu paspaboTaHbl AOCTaTOYHO
acpbhekTnBHBIE Ccnocobbl 6opbbbl ¢ Wymom. Lindposas obpaboTka curHanos (aanee - LLOC) no3sonseT pasnoxuTb
nobon curHan Ha CcocTaBnslowWwmMe rapMoHVKW, pa3buTb HenmpepbiBHbIA curHam Ha Gnokv, gns nonyvexHns Gonee
adppekTMBHON 06paboTkMn curHana 3a cHeT NPUMEHEHUS CIIOXHBIX anropuTMoB 6ro4yHoN 06paboTkM + Mbl gOCTMraem
peanbHoro macwutaba BpeMeHw.

OpHa 13 cuctem ¢ npumeHennem LIOC npepgcraenset cobon cuctemy, no3Bonsiowyto 60poTbes ¢ wymamu,
Npyv HanuuuMu $SIPKO BbIPAXEHHOr0 MCTOYHMKA (K MpuMepy «BowoLWuny Bo3ayxoBon). [lockomnbKy 3ByK — 3TO
3MeKTpoMarHuTHele konebaHus, Npupoda KOTOPbIX CXOXa C NMPUPOAOW CBETA, TO K 3BYKY TakkKe NPUMEHMMO CBOWCTBO
KOTePEeHTHOCTM BOMH. Tonbko B [aHHOM criydae Heobxogumo [obusaTbcs ocnabneHus curHana, 3a cyeT
reHepvpoBaHWS TaKOW e BOJIHbI, HO TONbKO B MpoTuBodase. [ns peanusaumm faHHOTO ycTponcTea Heobxoanmo
YCTaHOBUTb OETEKTOP CUrHana, Kotopbii 6yaeTt cukcnpoBaTtb npoxogswimin depes Hero wym. [anee das3oBbie u
cnekTpanbHble XapakTepUCTMKM LlymMa nepedatoTcs Ha NpoLecCopHOe YCTPOWCTBO, KOTOPOe B CBOK oyepefb
aHanuavpyeT 1 reHepupyeT CurHan, KoTopbli Ha BOCMPOMN3BOASLLEM YCTPONCTBE, KOTOPOe Ans peanbHoro macwtaba
BpemMeHu, ByaeT HaxoAMTbCA Ha CTPOroM yAarneHuu OT NPOLLeCCOPHOro YCTPOWMCTBA, CO34aCT pacCyMTaHHbIN curHan,
YTO B CBOIO O4epedb NpuBeAeT K ocnabneHnto ypoBHs curHana B AecATkM pas. [laHHbIn cnocob aBnseTcs 4OCTaTouHO
3P(PeKTNBHLIM, N 4YTO camoe BaxHOe — OH He TpebyeT HacTpoViku, MOCKOMbKy CaM MpWHUMAaeT curHan, u B
3aBMICUMOCTM OT €ro CMOXHOCTU MPOUCXOQNT reHepaums NpoTuBoda3Horo curHana. Ans ynydwexnus paboTtbl AaHHOM
CXEMbl MOXHO MCMOMb30BaTb KackafHylo CTPYKTYpY, YTO NO3BONMT NnMbo Oonee KavyeCTBEHHO racutb Lym, nMbo kak
PEXEKTOPHBIV (hUNbTP - OCTaBUTL HEKYIO COCTaBMNSIOLLYIO LLyMa.

MpuBeneHHbIe Bbile CNocobbl ABNAKTCA 3WEKTMBHBIMKU, OOQHAKO CYLLECTBYET psg paboT, rae ypoBHU Lyma
3HaYMTENbHO NPEBbILLAKT A0NYCTUMbIE AManasoHbl, HO COTPYAHWKN AOMKHbI CribilaTb BCE, YTO NPOUCXOANT BOKPYT.
Takum obpa3oM, NpuUMeHeHWe YCTPOMCTB, KoTopble OyayT rnywuTb BCe Moapsia yxe He npuemnemo. [Ons aToro
HeobXx0AMMO MCMoNb30BaTb CPeAcTBa UHAVBMAYANbHON 3aLUMThI OT LWyMa, KOTOpble MPEeACTaBnsAloT COG0N HayLLUHWKM
CO BCTPOEHHbIM NPOLIeCCOpPoM LindpoBoin 06paboTkn curHanos. [lJaHHas KOHCTPYKLMA ABMSETCS He camblM AeLUeBbiM
€nocobom 3alUmTbl, OAHAKO NO3BOSSET COTPYAHUKAM 3alumLLaTbCs OT LWyMa, KOTOPbI BO3HMKaET Ha NpoM3BOACTBE, U
B TO e Bpems No3BonsdeT ABYM COTPYAHMKaM CMOKOMHO NneperoBapvBaTthbCs, UMW chnbilwaTtb Heobxoaumble curHansl
npu BbINOMHEHUN cBoel paboTbl. MNpuHUMN AENCTBUS AaHHOrO YCTPOMCTBA CneaylowWwmi - C HECKOMbKUX MPUEMHMKOB
NPYHAMAaETCS WYM N U3MepsieTCs crnekTparibHasi MNOTHOCTb MOLLUHOCTW, ANS BbISBMEHNS LYMOBOW COCTaBNSOLWEN 1
NHOPMALIMOHHOW, 34eCb MPW OTCYTCTBMU MH(OPMAaLMOHHON cocTasnsoLlent obpaboTka He mpoucxoauT, Janee no
3an0XXeHHOMY B MPOLECCOp anroputMy npoucxoaut unstpaumsi 1 ocnabnenne WymMoBOW COCTaBMAOLLEN, BO BPEMSI
BCEro 3TOro COTPYAHWK NMMOO He CrbIWWT HuYero, Nbo ChbilMT BCE, YTO MPOMCXOAWUT BOKPYr, HO ocriabneHHoe B
AECATKV pas, Npu AeTEKTUPOBaHNM MHOPMALIMOHHOW COCTaBnstoLLen npomexoant obpaboTka, koTopas BblbupaeT ns
3allyMIIEHHOrO CUrHana noresHbli, ocrnabnsaeT WymM M No OKOHYaHMM 06paboTku, @ OHa MPOMCXOAUT B pearibHOM
maclwTtabe BpemeHu, OTUMLTPOBAHHBLIV CUrHan nepepaeTcs B TenedOH, U COTPYAHWK CMbIWMT BCE MOMe3Hble
CUrHarnbl + YeroBeYeCKyHo peyb.

Mcnonb3oBaHne Takoro ycTpowWcTBa MNOMOXET u3bexaTb MHOMMX XPOHMYECKMX 3abonesBaHwui, KoTopble
BO3HMKAIOT MNPU MOCTOSIHHOM KOHTaKTe C LUyMOM, U m3bexaTb MHOMMX HecuYacCTHbIX Cry4YaeB Ha MPOW3BOACTBE,
MOCKOSbKY BCerga COTPYAHVK YCNbILLUT NPpeaynpexXaaoLwwyin CMrHan u okpyk ToBapuLua.

CnmncoK MCnonb3oBaHHbIX MCTOYHUKOB!
1. Onnenrenvep A., Wadep P. Lindposas obpabotka curHanos. /MepeBon c aHrnuickoro Kynewosa C.A. nog pepakuven
Henawesa A.C. — Mocksa, 2006. — 416c¢.
2. Andmuep 3. xepsuc b. Lindposas obpaboTka curHanos. MpakTtnyeckuii Noaxoa. 2-e nsnanuve.- Mocksa, 2004. — 992 c.
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OU3AAH UHTEP®EUCA BAHKOMATA

Benopycckuli eocy0apcmeeHHbIl yHUgepcumem uHgopMamuku U paduoaneKkmpoHUKU
2. Munck, Pecnybnuka benapyco

Tenezo A. B.

MexerHas M.M. — kaHO. mexH. Hayk

CoBpeMeHHble MHTepdEChl OTpaXalT TEXHOMOrMo, KoTopasi peanuayeTcs nporpaMmon. OTo 3acTaBnsieT
nonb3oBaTens pasbupaTtbcs, Kak ycTpoeHa Ta WNM WMHas nporpamma. [ns nonb3oBaTensi BaXHa MeHTanbHas
MoZenb MporpamMmbl, KOTopas OTpakaeT, Kak Monb3oBaTenlb BOCMPMHUMAET MpOLEeCcC peanv3auvu nocTaBeHHOW
3aga4qn. Yem Gnivxke K nonb3oBaTenbCKOM MEHTaNbHON MOOENMN OKaXeTCs Mo4enb NpeAcTaBneHusi, Tem nerye 6yaet
nons3oBaTento paboTaTe ¢ NporpaMMoit U noHnMaTtb ee. I HaobopoT: Moaenb NPeacTaBneHUsl, CAULLKOM CUMbHO
NpubnNMxeHHas K Mogenu peanu3aumm, obblYHO 3HAYUTENBHO 3aTPYAHSET OCBOEHME U MPUMEHEHME NPOrpamMmbl Npu
YCINOBWUW, YTO MEHTanbHble MOZENW, KOTOpble MONb3oBaTenb CTPOUT ANs CBOMX 3agay, OTNMYarTCcs OT mMoaenu
peanusauum nporpaMmbl.

[MpOEKTUPOBLLMKM  YEeNOBEKO-KOMMNbIOTEPHOrO  B3aMMOAENCTBUSA [OMKHbI  3awyliaTe Monb3oBaTenen ot
mMogenen peanusaummn. To, YTO HEKMI MOOXOL XOPOLU ANS peLleHus 3adad co3gaHusa NporpaMMHoro obecneyeHus,
elle He 03Ha4yaeT, YTO OH roAUTCS AN CO34aHUSA MEHTaNbHON MOAEeNMW Mofb3oBaTensi.

BbisiBreHbl 0OcHOBHbIE Npobnembl npu akcnnyatauun ATM nonb3oBaTenbCKMX MHTEPEENCOB U NPEAIOXKEHbI
cnocoObl Ux pelleHusi. HoBas nHgopmaLlmoHHasi Mogenb pa3paboTaHa ¢ y4eTOM MHTEPECOB MOJb30BaTENEN.

Camas Oonblwas owmbka B MMeKWUXCA WUHTepdencax OaHKOMatoB — 3TO HEMNPUHATME BO BHUMaHue
noeefeHus none3oBatener. Korga Mbl  cobupaemcss onnatutb WMHTEPHET Mbl, OYEBUAHO, BblIOMpaeM
COOTBETCTBYIOLLMI NMYHKT MEHIO U OXuaaeM TaM yBMAETb CTPOYKY C Has3BaHMEM CBOEro oneparopa (pucyHok 1).
Hanpumep, onepatopa «ByFly» HET B 3TOM crnvcke, HO C MOMOLLbIO AAHHOW MMaTEXHOW CUCTEMbI MOXHO MOMONHNUTL
cyetT «ByFly». UTtobbl 91O caenaTtb, Heobxoanmo npobupatbCcs 4Yepes 3anyTaHHble NabupuHTBI MEHI0, KOTOpble
COBEPLLEHHO HEe OnpaBAaHHO 3aHMMatT OFPOMHOE KONMMYECTBO BPEMEHM.

KOMMYHAJIEHBIE MNMJTATEXHK

WMHTEPHET W KABEJILHOE TB

Kocmoc TB

Nenosad ceTb

QLINE

NOrAWLIEHWE KPEOWNTOB

Puc. 1 — NiHTepdpeiic nnaTtexHom cuctembl

NHTepdeiic aomkeH genaTb paboTy YenoBeka Mpolle, a He 3acTaBfsTb €ro u3yyaTb, Kak BCE YCTPOEHO B
paboTe GaHkomaTa. Bce onepaummn AomKHbI ObITb MHTYUTUBHO NOHATHBIMU M O4EBUOHBLIMU.

Cnuncok Mcnonb30BaHHbIX UCTOYHWKOB:
1. Kynep, A. O6 uHTepdeiice. OcHoBblI MpoekTupoBaHusi B3ammogenctemsa / Pobept M. PenmanH, [asug KpoHuH. //
M3patenbctBo Cumson-lntoc.
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Mpo6nema HenpaBUIILHOW UHTEpPNpPeTauun, OCMbICIIEHUS U
NOHUMaHUA TeKcTa

Benopycckuli eocydapcmeeHHbIl yHU8epcumem uHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Tpembsik B.FO.
Kapniosuy E.Bb. — M-p mexH. Hayk, cm. nperodasamerib

Llenbto paboTtbl SBASETCS U3ydeHUe 3aBUCUMOCTM CMbICIIOBOrO BOCMPUATUA TEKCTOB OT XapakTEepPUCTUK Takux
KOrHUTUBHBIX MPOLIECCOB PELMMNEHTOB, Kak MHTeprpeTauusi, MOHMaHue 1 ocMbicrieHve. OgHoOM u3 nepsbix Npobnem, ¢
KOTOPbIMW CTarnkuBaloTCA Y4yeHble, 3aHMMalowmecs npobnemamMu BOCTPUSITUSI S3bIKOBOrO COODLLEHWSs, SBMSETCS
npobnema BblMNEHEHNS NEPLENTUBHBLIX EANHULL.

TekcT BbICTynaeT He TOMbKO Kak CPeAcTBO domkcauum cmbicna. Jlioboi TekcT (TouHee, Amanorndeckoe
B3aMMOAENCTBME C HUM yuTaTens) cam crnocobeH TpaHcopMMpoBaTh NIMYHOCTHBIN CMbICTT PELMNUEHTA, CBA3aHHbLIN C
TEM WM WHbIM OGBLEKTOM, BWAOM3MEHUTb YXKE WMEIOLMIACS CMbICIIOBOW KOHCTPYKT, TpaHcdopmupoBatb Apyrve
CMbICIOBbIE CTPYKTYPbI peuununeHTa. TpaHcdopMaumym CMbICIOBbIX CTPYKTYP PELMNUEHTOB HepaspbiBHO CBA3aHbl CO
CMbICIIOBbIM BOCTIPUSITUEM TEKCTa, MO3ITOMY M3y4ani UX MIMEHHO B 3TOM acnekTe.

CmbicrioBoe BocnpusiTue obecneunBaeTcs YeTblpbMs OCHOBHBLIMW MbICIIUTENBbHBIMU MPOLIECCaMn CO CTOPOHbI
peuMnueHTa: YTeHUeM, WHTeprpeTauuen, NMOHUMaHWEM W OCMbiCrieHneM. Bocnpusitne BkniovaeT B cebsi nmopsTansl
OOHapyeHus1 (4yBCTBEHHOW peakuuMM Ha CTUMYM);, PpasfnMyeHusl $3blKOBbIX 3HAKOB; MEPBUYHON MAeHTUMKaLmm
(rpamMmaTyecKkoro 1 CeMaHTUYECKOro NPU3HaHUS YCrbILLAHHOTO/MPOYUTAHHOrO).

B cnepoBaHuMM AaHHbIX KOTHUTMBHBIX MPOLECCOB MMEETCA onpeerieHHasi 3aKOHOMEPHOCTb, peanv3yoLascs B
MEPBUYHON  WHTEpNpeTauuy; YTeHUW; CEeMaHTU3UPYIoLWEeM MOHUMAHWK;  KOTHUTUBHOM  MOHUMAaHWK;  BTOPWUYHON
WHTepnpeTauuu; pacnpegmeymsaroLemM NoHNMaHUN; OCMbICIIEHNM.

B o6uiem Buae Obinu BolAeNeHbl ABE CTpaTErm YTEHUS: «CKaHHWHM — BHUMATESbHOE 1 J0OPOCOBECTHOE YTEHME
C Lief1blo MOHMMaHUS aBTOPCKOrO 3aMbICNa Y KOHLIENTYyanbHOW CTPYKTYpbl TEKCTa B COOTBETCTBUM C aBTOPCKUM 3aMbICITIOM
nMBO «CKUMMWUHI» — 6ernbii Ny BeIOOPOYHBIN aHanu3 cogepxaHus TekcTa.

B nepsom crniyyae uteHve Gornee BHMMaTenbHOe, a BTOPUYHAsi UHTepnpeTaums — 6onee ageksaTHasl, Tak Kak
peunnmeHT cTapaeTcs yCTpaHUTb HendbexHble CyObekTyBHbIE accoumaumnm ¢ cogepaTenbHbIMY KOMMNOHEHTaMK TekeTa v
HaLenuTbCH HEMOCPEACTBEHHO Ha €ro NOHMMaHWe.

Bo BTOpOM cryvae B xo4e BTOPMYHON MHTEpNpeTaumm NpouCXoanT npeaHaMepeHHoe Unu HenpegHaMepeHHoe
MCKaXKeHMe CMbICrna, KOTOpoe BNUSET Ha afeKBaTHOCTb Kak MOHMMaHWS, Tak U OCMbICTIEHNS.

3OTO VcKaxeHWe MOXET ObITb 0OYCNOBMEHO CreayLWLMI MPUYMHAMM:

e dokycupoBka 1 unbTpaums CogepKaHusi, TO eCTb OTOOP TOMbKO M3BECTHbLIX, MOHATHBLIX, MHTEPECHbIX,
BnN3KNX PELIMMUEHTY TeM 1 naen unn, HA0GOoPOT, HEMOHATHbLIX, BbI3bIBAIOLLIMX HECOrnacue.

e CoOTHeceHMe HOBbIX CMbICIIOB C PUrMAHBIMM
KaTeropmanbHbIMW KOHCTPYKTaMu peumnuneHta (nosvumm «s
3TO yXKe 3Haw», «A 3TO MOHUMAKD MO-CBOEMY», «S
npyAepX1BaoCh Apyrnx (MPOTUBOMOMNOXHbBIX) B3rMAA0BY). CKUMMUHT

e Peuununent owmbo4HO npvpaBH1BaeT 42%
MOHUMaHME TEKCTa K aHanu3y COBCTBEHHbIX accoumaumn u 5 yenosek
NPOEKLMIA, BO3HUKAIOLLIMX MPU €ro YTEHUW.

e [lpedB3saTaa ycTaHoBka Wwnu cneuuduyecknin
MOTUB peumnueHTa (Hanpumep, HUIMIU3M, CTpeMreHve K
OPUIMHanNbLHOCTH, xenavve nogenuTbLCs CBOUM
MUPOOLLYLLIEHUEM, XXeNnaHne NpUyKpacuTb CBOV UMUK U Op.).

e [lpeaHamepeHHbIN 1M HENPOU3BOIbHbINA BbIGOP
HEBEPHOro TUMa MHTepnpeTaLum.

B pesynbTate npoBedeHHOro WCCneaoBaHusa  Obinm
BbISIBIIEHbl OCOBEHHOCTN BOCMPUSTVS U OCMBICIIEHNS TeKcTa
UCMbITYEMbIMM (PUCYHOK 1).

PucyHOK 1 — CoomHouweHue ucnosib308aHusi
pa3nu4HbIxX eudoe YymeHus

Takum 06pa3oM, OCOBEHHOCT CMbICFIOBOTO BOCTPUSITUSI PELMMMEHTaMM HanpsiMylo BIMSOT Ha BO3deUCTBUE
TekcTa Ha HuX. OpeKTUBHOCTL 3TOrO0 BO3AEWCTBUSI CBsi3aHa C Ka4YeCTBOM W afeKBaTHOCTbIO MPOLECCOB YTEHUS,
WHTEpnpeTaLmm, MOHMMaHUsi 1 OCMbICIIEHUS, KOTOPbIE, B CBOKO 0Yepeab, 0BYCroBneHbl KOTHUTMBHOW ccheport agpecaTa.

OcMmbiCnieHne TekcTa 3aBUCUT OT afeKBaTHOCTU U KavyecTBa BCEX NMPeALLECTBYIOLLUMX npoueccoB. Ecnu yteHve m
WHTEpRpeTaLus TeKCcTa NpuBenu k bornee nnmn meHee agekBaTHOMY U NMOIHOMY €r0 MOHUMaHUIO, TO OCMbICIIEHME TeKcTa —
pedrnekcus Hag HUM, BKITIOYEHWE ero B CUCTEMY NTMYHOCTHBIX CMbICIIOB W LIEHHOCTEN NPOMAET COrNacHoO 3ambICry aBTopa,
€CINW HeT — KOHLIeNTyanbHas CTPYKTypa TeKCTa BCTPOMTCS B CUCTEMY KaTeropuin peLMnueHTa B UCKaXXeHHOM Buae.

Cnncok NCMonb30BaHHbIX MCTOYHUKOB!
1. LWenecTiok, E.B. 3tanbl 1 3aKOHOMEPHOCTN CMbICIIOBOTO BOCTIPUSITUSA TekcTa //Bonpockl KOTHUTMBHOM NUHIBUCTUKK. 2010
2(023). 160 c. C. 85-90.
2. AnyxtuH , B. B. MNcuxonuHremcTmyecknii MeTog aHanmaa CMbICIIOBOW CTPYKTYpbl TekcTa: ABToped. AuC. KaHA. duron. Hayk. -
M., 1977.
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OCOBEHHOCTU AOANTALUNA CTYOEHTOB NEPBOIO KYPCA
®AKYJIbTETA KOMINBbIOTEPHOI'O NPOEKTUPOBAHUA
CNEUMNANIBHOCTEW UMOUT U UCUT(ONB) K YCITOBUAM
XUSHEOEATEJIbHOCTU B BI'YUP

beriopycckmii rocyAapCT BEHHbIV YHUBEPCUT €T MH@OPMAT VKU U PaaNOSIIEKT POHUKM
r. Murck, Pecriybrinka bernapyco

L{epkosuy B.H.
Eropos B. B. — cT apLuwmi nperogasar esib

ObecneyveHne Hay4yHOro 1 MPaKTUYECKOro CONPOBOXAEHNSI MPOLEeCcCoB 3(PEKTUBHON adanTaumm Yenoseka
K W3MEHEHMWIO YCMOBWI €ro XU3HeOesTeNnbHOCTN OCTaeTCs OJHOW M3 Haubonee BaxHbIX noTtpebHocTel Hawero
obuiecTtsa.

CobbITusA, CBsi3aHHbIE C HEOOXOOUMOCTBLH ajanTauunM K HOBbIM YCMOBUSIM, TakMe Kak nepexon AeTew u3s
YyCroBMA OETCKOro caja B LUKOMYy, nepeesn M3 OO4HOW CTpaHbl B OPYrylo, NOCTynfeHve Ha cnyxby B apmuio,
3auncneHve B y4yebHoe 3aBefeHWe, CMeHa MecTa XXWUTENbCTBa, SABMSATCS NPUMepamMu U3MEHEHUS MPUBbLIYHOMO
obpasa XM3HW, YTO NPMBOAUT K BO3HWKHOBEHWMIO Ncuxomnornyeckux 6apbepos (4esapanTtaumm), ¢ KOTOpbIMK Janeko
He Kaxxabli MOXeT Gnaronony4yHo cnpaBuTbes [1].

B yacTtHOCTM, C NO3MUMKM MCUXONOrMYECKOro COMNPOBOXAEHWS ajanTauMM K HOBbIM  YCrOBUSIM
0o6pa3oBaTenbHOr0 y4YpexXaeHUs HEeOAHOKPATHO YyKa3biBanocb Ha HeoOXoOuMOCTb pa3paboTKM U MCMONb30BaHMS
HaZeXHbIX MeTofoB 0obecneveHns rapMOHUYHOW MepeHacTporiku nocTynawwmux B BY3 yyawmxcs Ha naMeHeHus
YCINOBWUI XU3HeaeaTenbHOCTN 1 opm obpasoBaTenbLHOro npouecca B nNpeawecTsyowmnin nepuod. B cBs3n ¢ atum
dopmupoBaHune y4ebHbix nnaHoB BY3oB craHeT Gonee adhdeKTUBHBIM, €CnvM MpU 3TOM YYMTbIBaTb HaCyLUHblE
nNpobnemMbl, NoXenaHus, onaceHust oby4yaemblx.

Mbl cuMTaeM BO3MOXHbIM, AOMOMHAS U MOAEPHU3UPYS MH(OPMALMOHHYIO COCTaBMSOWY Yy4ebHoro
npouecca TeM, YTO B HacTosillee Bpemsi Haubonee HeobxoAMmMo MonoAbiM cneumanuctaM B MPaKTUYeCKoWn
[EeATenbHOCTM, Aa U B CaMOCTOSITENIbHOM >XM3HW B LENIOM, MOXHO 3HAYUTENbHO YNyylwunTb 3¢hEKTMBHOCTb
obpasoBaTtenbHoro npouecca [1-3].

Llenbto gaHHOW paboTbl SABNSETCA BbISBMEHME W M3ydeHMe TPYyOHOCTEW Yy CTyAeHToB 1-ro kypca u
nocrnegywLlee MCnofb3oBaHNe pes3ynbTaToB MPOBEAEHHbIX MCCNefoBaHW AN yhyyleHUs yCroBuii obydeHns B
BY3e. [Ons sTOr0 Hamm ObINU packpbiTbl MPU MOMOLLM creumnanbHO pas3paboTaHHOM [EeNOBOW WUrpbl OCHOBHbIE
3aTpygHEHUsl, KOTopble BOJSHYHOT CTyaeHToB 1-ro kypcoB BI'YWP. B npouecce aHanu3a v 06paboTky Mbl
ccopmynupoBanu 75 3aTpygHeHui 1 pacnpegenunu nx Ha 11 6nokos.

MHTepnpeTaumsi MNOMy4YeHHbIX pe3ynbTaTOB OCYLUECTBAANAcb Ha OCHOBe cneaywwux 6nokos: 1.
OTHoweHne k poautenam; 2. OTHoweHne K Apy3bsaMm; 3. OTHOLWeHMe K npaBunam K 3akoHam; 4. OTHOLeHue K
okpyxarowum; 5. OTHoweHne K oguHo4vecTBy; 6. OTHOLLIEHNE K KPUTUKE M BO3paxeHuaM; 7. OTHOLIEHME K Oneke u
HacTaBneHusam; 8. ®dusmonoruyeckasa agantauus; 9. Agantauus k ycnosusm; 10. Agantaums Kk yuebHOMY npoLeccy;
11. SMouMOoHanbHbIV KOMGOPT.

Mo nonyyYeHHbIM AaHHBIM HaMMEHbLUMA MPOLEHT TPYAHOCTEN Y PeCcrnoHOEHTa, KOTOPbIA OH UCMbITbiBaeT
NMOCTOSIHHO M3 Hawero nepeyHs — 9,3 %, a Haubonbwn — 42,7 %. YTO KacaeTcs 3aTPyAHEHWIN, MUCMbITbIBAEMbIX
HEMOCTOSIHHO, 3TN UMdpbl COOTHOCATCS Kak 16,0 u 74,7 % COOTBETCTBEHHO.

Takum o06pa3om, 3IKCMepuMeHTanbHash MnpoBepka MEeTOAMKM nokasamna, 4To Bce, 0e3 UCKNYeHwus,
chopmynmpoBaHHble HaMn TPYOHOCTU, Tak UK UHaYe, UCMbITLIBAOTCA pecnoHAeHTaMu.

JoMUHMpYOLWNA NPOLIEHT PeCNOHAEHTOB OTMEYaeTCs B NO3ULUSAX, OTHOCALLMXCS K Griokam: "OTHoLLeHne K
npaesunam u 3akoHam"; "OTHOLIEHNE K oneke M HacTaeneHusm"; "dusmonornyeckas agantauus”; "Agantaums K
ycnosusim"; "AganTtaums k yuebHomy npoueccy”; "OMounoHanbHbI komdopT”.

Mbl oTMevaeMm, 4TO, MCXOAs M3 MPOAENaHHOW Hamu paboTbl, Ha ocHoBe MeToda [3] uenecoobpasHo B
TEXHUYECKUX YHUBEPCUTETaX BbISBMSATb 3HaUMMble OMOPHbIE TOUKW B XXMU3HEAEeATeNbHOCTN CTYAeHTOB 1-ro kypca n Ha
OCHOBE MONyYEeHHbIX pe3yrnbTaToB NPOBOAUTL paboTy C NePBOKYPCHUKAMU, KOPPEKTUPYS y4EeOHbIA NPOoLIEeCC cornacHo
BbISIBIEHHBIM MOXENaHWAM ydaLluxcs.

Cnncok UCronb30BaHHbIX MCTOYHUKOB!
1. Eropos, B.B. K Bonpocy onpeaeneHus noHatus «lcuxonorndeckuin 6apbep» / B.B. Eropos // BecTH. KomaHOHO-UHX. UH-
Ta MYC Pecn. benapycb. — 2007. — Ne2(6). — C. 21-25.
2. Eropos, B.B., KnumeHko, B.A. OcobeHHOCTM aganTauuy CTyAeHTOB-MEPBOKYPCHUKOB K YCIOBUSIM XU3HEeOESATENbHOCTU B
TexHuyeckom By3e / B.B. Eropos, B.A. KnumeHko // BecTHuk Benopyc. Hau,. TexH. yH-Ta. — 2008. — Ne5. — C. 85-89.
Eropos, B.B. MeTtoanueckne ykasaHusi N0 UCMOJIb30BaHMIO KOMMNbLIOTEPHOro BapuaHTa MeToauku “OnpeaeneHue
OOMUHUPYOLIUX TPYAHOCTeN Y KypcaHToB 1-ro kypca”/B.B. EropoB. — MuHck: 'YO KUU MUYC Pecny6nuku Benapychb, 2008.
- 40c.
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OcoGeHHOCTM BOCH pUAaATUA peknambl

Benopycckuli eocydapcmeeHHbil yHUsepcumem uHgopMmamuku U paduo3rekmpoHUKU
2. MuHck, Pecnybnuka benapycb

L{epkosuy B.H.
Kapniosuy E.B. — M-p mexHUKU U mexHosio2uu, cm. rpernodasamerib

Peknama B Hawe Bpemsi npucyTcTByeT Be3fe. Mbl nocToAHHO nogsepraemcs ee. [pumeHeHne ncuxonornv B
pekname MO3BONSIET OTKPbITb HOBbIE BO3MOXHOCTW YAOBMETBOPEHUS NOTPEOHOCTEN, 3aTPOHYTb 3MOLMOHArbHble
CTOPOHbI XapakTepa noTpebutens, a Takke co3gaTb HeobxodMMble YCNOBWUA AN Auanora Mexay nokynatenem u
peknamonponssoaunTenem, cnocobcTeyoLwmii adhdekTMBHON npogaxe Tosapa[l].

Mcmxonornyeckoe BOCMpUSATUE PeKNnamMHONM MH(OPMaLMM NPOoSBSETCS B Npoueccax nepepaboTkn peknamHbIX
COOOLLEHMN - 3MOUMAX, MbICNSAX, BO3MOXHbIX pelweHusx. B peknamHbii npouecc BoBreYeHbl (HEHOMEHbI
nepepaboTkM MHOpPMaLUUM - OLLyLeHWe, BOCMPUATUE, BHUMaHWe, NamsATb, MbiwneHue[2]. Takke B npouecce
nepepaboTKM aKTMBHO Y4acTBYIOT 3MOLMM 1 YyBCTBa YerioBeka.

VcxogHbIM 3TanoM B BOCNPUATUM SBNSIETCA MpUBIEYeHne BHUMaHUS. BHMMaHWe - 9To ncuxuyeckuii npouecc,
NPoSBSALWMIACA B 0COOBON POpMe aKTMBHOCTM YeroBeka, KOTopasi BblpaXKaeTCs B HarnpasfieHHOCTWM CO3HaHUS Ha
3HaYMMble A4S HEro SABMEHUS U ero COCPefOTOYEHHOCTU Ha BHELUHUX NpeaMeTax UM BHYTPEHHUX MepexuBaHusaX.
MIMEHHO BHUMaHVWe conpoBOXAaeT TakMe MCUXMYEeCcKMe MPOLEeCChl Kak BOCMPUATME PELMNUEHTOM pekriaMHON
nHdopmaumu, nepepaboTkm ee B co3HaHuW. UYTOObI 3acTaBuTb CcdokycupoBaTb BHUMaHwe npuberalT K
pa3Hoo6pa3HbiM cTuMynam[3].

Creunanuctamm BbISIBEHO, YTO ANS MPUBIEYEHUA HEMPOM3BOSIBHOrO BHMMAHWS U 3anOMWHaHWSA pekrnama
JomkHa obragatb onpeaeneHHbiMu xapaktepuctukamu[4]. nmaBHoe B OdOpMNEHMM — 3TO MCMNOMb30OBaHWe
KOHTpPacTOB, MpaBUIIbHOE LIBETOBOE peLUeHWe, HeobblMHOe n300paxeHne npeaMeToB, BbIPa3uTENbHOCTb TEMbI,
MCMonb3oBaHWe SPKUX W 3anoMuHalowmxcs obbekToB. Takke Xxopollas peknama Bcerga OCHOBbIBAeTCs Ha
OPUIMHanNbHOM, CBEXEN 1 XOPOLLO NMPOAYMAHHON naee. Yem MHTEHCMBHEE peknamHbIi pasgpaxuTens BO34encTByeT
Ha opraHbl YyBCTB YenoBeKka, TEM BbllLe CTEMNEHb BHUMaHUS K HeMy. [ns npyvBneyeHns BHUMaHWSA B pekname 4acTo
NPUBMNEKaTCH 3HaMEHUTOCTM.

Mcnonb3oBaHne Kakux-TO KOHKPETHbIX (hOpM, ANS My4ylero BOCMPUATUS peknambl, Tak Xe WMMeeT MeCTo.
lMpocTble reomeTpuyeckne popMbl ObiCTpee BOCTIPUHNMAIOTCH 3pUTENEM W fy4lle 3anoMUHAaOTCA MO CPaBHEHWIO CO
CMOXHbIMW  HemnpaBWMbHbIMU  hopMamn.  [OpU3OHTamnbHbIE W BepTUKanbHbIE JIMHUM  AcCOLMMPYIOTCS  CO

CMOKOWCTBMEM, SACHOCTBIO U  Aaxe CONMMAHOCTbI. [naBHble WU30rHyTble JIMHUKM - C U3d4ulectBoM U
HENPUHYXOEHHOCTbIO. 3aKoHYeHHble (*)OprI €O34atoT BrieyaTiieHMe HEKOM TOYHOCTU M LIENBbHOCTU, YTO BbI3bIBAKOT
yOoBNeTBOPEHHOCTb

[na nyywero 3anomMvHaHUs peknama JosmkHa ObiTb Takke codepXaTenbHON U MMEeTb CMbICi. XOpoLlo, Korga
npeacTaenseTca Hambonee BaXHOe CBOWCTBO M KavyeCcTBO peknamumpyemoro obvekTta. bonblue 3HaveHue urpatot
dakTopbl, obecneuvnsarolime BbICTpoe NPOUNTLIBAHWE, MOHMMAHWE U 3anoMWHaHWe TekcTa. B Tom uyucne KpynHbIn
YETKUI TEKCT, BbiAENALWNIACA Ha obLem doHe.

Llenbto  vccnepoBaHue — sBNseTCs  onpedeneHve  CBOWCTBA  peknambl,  sBRsiowerocs  Hanbonee
npuenekaTenbHbIM.

Hawmu Gbina BblABUHYTA rMnoTesa, YTO CHXET W OPUTMHAmNbHOCTb ABMNSAIOTCA Havbonee npuBnekaTenbHbIMM
CBOWNCTBaMU peknambl.

McnbiTyemblie: toHoww - cTyaeHTbl 1 kypca B Bospacte ot 17 go 19 net (10 yenosex).

MeToguka nccnegoBaHusi: UCNbITyeMbIM NPeAbABNANCS CTUMYNbHBIA MaTepuan: 11 cnaigos ¢ nsobpaxeHnsaMmm
peknambl pa3nnyHbIX TOBApPOB (YaW, LuamMnyHb, KPOCCOBKU, LIOKoNaa, doToannapat, MobunbHbIA TenedoH, nbinecoc,
KOH(ETbI, LWKHBI, aBToMObUNb, efa). McnbiTyemble oueHnBanu peknamy Mo CNeayrwwmnM KpUTEpUsM: HaCKOMbKO
NMoHpaBunacb M CTEMeHb OPUIMHANBHOCTM (MO  MATMOANMBHONM LWKane),Bblaensanu Hauwbonee npuBrekaTenbHbIV
anemMmeHT(TeKCcT, repow, wusobpaxeHne, LBETOBOE pelleHue),a Tawkke B KOHUe onpegensanu Haubonee
MOHPaBVBLLYIOCH peknamy.

MonyyeHHble AaHHble OblNyM paHxMpoBaHbl. BbiNn onpegeneHsl Hanboree MNOHPaBMBLUMECS peKMaMHble
n3obpaxeHns.AHann3 pesynbLTaToB MO3BONUI BbiBUTL Hanboree npvenekaTenbHble AN PeCroHAEeHTOB CBOWCTBA
W 3NEMEHTbI peknambl.

CaMbiMy OpUrMHanbHbLIMK, MO MHEHMIO UCMNbITYEMbIX, OKasanucb peknamsl neinecoca (1 mMecto), KPOCCOBOK(2
MECTO) 1 LWMH(3 MeCT0).3TO rMaBHbIM 06Pa3oM 1 ABUNOCH NPUYUHON, NOYEMY ITU peknambl Hambornee NOHPaBUIUCH.
CambiM npuBnekaemblM 3reMEeHTOM OKa3anocb u3obpaxeHue. B cnyyasx ¢ gpyrMmu  peknamamu  Takvumu
arnemeHTamMu GbINKn Takke 1 SPKOe LIBETOBOE peLleHne (Y4au, KOHeTbl),repoin-3HaMeHUTOCTb B pekname (LamnyHs,
TenedoH),04HaKko 3TOro ObINO He AOCTAaTOYHO, YTOObI B MOMHON Mepe BbIMOMHWUTE CBOK (PYHKLMIO 1 3aMOMHUTBLCS
UCMbITYEMbBIM.

B pesynbtate uccnegoBaHus ObINnO  BbIACHEHO, 4YTO Ana Gonee adEKTUBHOrO BOCMPUATUA  peknambl
notpebuteneMm, OHa [OMKHA MMETb KPOME SIPKMX 3reMeHTOB OMOPMIIEHNS, OpUrMHanbHyl wAaeto. [aHHble
pe3ynbTaTbl MOTYT IBUTbCH OCHOBOW A5 pa3paboTkn pekoMeHAaumn No yBennyieHno apgeKkTnBHOCTM peknambl.

Cnuncok Mcnonb30BaHHbIX CTOYHWKOB:

1. Tcmxomnormusa BOCNpUATUSA peknamMbl [ONEeKTPOHHbIN pecypc]. — QNeKTPOHHblE AaHHble. — Pexum gocTyna:
http://www.toptest.ru

2. Tcuxonornyeckre acnekTbl BOCMPUATUS peknambl moTpedbutenemM [ONeKTpOoHHbIN pecypc). — ONEeKTPOHHbIE AaHHble. —
Pexum goctyna: http://www.md-promotion.ru

3. lMcuxonorus BocnpusATUS peknambl  [ONeKTPOHHBIV pecypc). — ONeKTPOHHbIE AaHHble. — Pexum gocTyna:
http://mirsovetov.ru

4. MNpouecc BO3AENCTBYA N BOCNPUATUS peknambl [ONeKTPOHHBIN pecypc]. — ONeKTPOHHbIE AaHHbIe. — Pexum
poctyna:http://life-prog.ru
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AHANUNU3 PUCKA ABAPUN
HA OMACHbIX MPON3BOACTBEHHbLIX OB BbEKTAX

Benopycckuli eocydapcmeeHHbIl yHU8epcumem uHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

LepbuHa H.B.
Awun K. — kaHOuGam mexH. Hayk, doueHm

Puck sBnsietcsa Hel/136€)KHbIM, conyTcTByrOLWLUM (baKTOpOM I'IpOMbILIJJ'IeHHOVI AeATenbHOCTW. ﬂ]‘lﬂ HEero XapakTepHbl
HEOXWAAHHOCTb, BHE3AMHOCTb HaCTynneHus. BbinonHseTca psa OeWCTBMIA NO HeAOoNyLeHUI0 (hakToOpoB pucka Unu ocrnabneHuio
BO34EeNUCTBNA ONMNAaCHOCTU: NPOrHO3 pUCKa, ero aHanus, oueHka n ynpasneHue.

AHanus pucka — npouecc MAeHTUUKALUMM OMaCHOCTENM W OLEHKU pucka Ana OTAEerbHbIX nuvu, rpynn
HacerneHusi, 06bEKTOB, OKPYXKatoLLEeN NPUPOLHON CPeabl U APYrnX 0OBEKTOB PaCCMOTPEHUS.

Mpouecc aHanu3a pucka:

Oman 1. lNnaHuposaHue u opeaHu3ayusi pabom. Ha aTom saTane Heo6xoanmo:

— yKa3aTb NpU4YMHbI U NPOOnembl, Bbi3BaBLUME HEOOXOAUMOCTb NPOBEAEHUSI PUCK-aHan13aa;

— onpegenuTb aHanusMpyemyro cMcTemMy 1 faTb ee onucaHue;

— nogobpaTb COOTBETCTBYIOLLYIO KOMaHAY A1 NPOBEAEHNS aHanNn3a;

— YCTaHOBUTb UCTOYHWKU MHpOpMaLmmM 0 6e30NacHOCTM CUCTEMBI;

— yKasaTb UCXOAHbIE AaHHbIE U OrpaHUYeHns, obycrnoBnuearoLmne npeaensl puck-aHanun3a;

— YeTKO onpefenuTb Lenu puck-aHanmaa n Kputepum npuemMnemMoro pucka.

Oman 2. deHmugbukayusi onacHocmed.

2.1. BbisseneHue onacHocmed. Ha ocHoBe nHopMaumm 0 AaHHOM OObeKTe, pe3ynbTaToB SKCNepTU3bl
M onbiTa paboTbl MOOOOHLIX CUCTEM OCYLLECTBIISIOT BbISIBIIEHWE M YETKOE OMUCaHWE BCEX MPUCYLLUMX CUCTeme
onacHocTel. OTO OTBETCTBEHHbI 3Tan aHanmMs3a, TaK Kak He BbISBMEHHble Ha 3TOM 3Tane OnacHoOCTU He
noAaBepralTcsa ganbHenwemMy pacCMOTPEHUIO U UCHe3aloT U3 NOMS 3pPeHUs.

2.2. [lpedsapumernbHasi OuUeHKa Xapakmepucmuk ornacHocmed. [poBoguTca C Uenbio Bblbopa
JanbHenLwero HanpasneHns AeAaTenbHOCTU:

— MpekpaTUTb JanbHenWnn aHanu3 BBuAY He3Ha4YMTEeNbLHOCTU ONacHOCTeN;

— npoBecTu 6onee AeTanbHbIN aHanM3 pucka;

— BblpaboTaTb pekoMeHAaLUMmM No YMEHbLLEHWIO ONaCHOCTEN.

Oman 3. OyeHka pucka:

— onpefeneHne 4acToT BO3HWKHOBEHNS MHULMVPYIOLLUX U BCEX HeXenaTenbHbIX COObITUN;

— OLleHKa NocneacTBMiA BO3HUKHOBEHUS HexenaTenbHbIX COObITUIA;

— 00006LLEeHMe OLEHOK pUCKa.

Oman 4. Paspabomka pekomeHOauul o ynpasneHuto puckoMm. B pekomeHpauusx npeactaBnsloTCs
0060CHOBaHHbIE Mepbl MO YMEHbLLEHWNIO pUCKa, OCHOBaHHbIE Ha pe3ynbTaTax OLEHOK pucka. Mepbl N0 yMeHbLUEHWIO
puvcka MOryT HOCUTb TEXHWYECKUA W (Mnun) opraHm3aumoHHbIM Xapaktep. [Npu Bbibope Mep peluawllee 3HayYeHue
umeeT obLias oueHka OENCTBEHHOCTU N HAAEXHOCTU Mep, OKa3bIBaKOLLMX BIMSHUE Ha PUCK, @ Takke pa3mep 3atpaTt
Ha VX peanusauuio.

Bbibop nnaHupyembix Ans BHepeHns mep 6e30nacHOCTM UMeET crneayoLme nNpuopuTeTb:

— Mepbl N0 YMEHbLLEHNIO BEPOSITHOCTN BO3HMKHOBEHWS aBapUNHON CUTyauuu;

— Mepbl N0 YMEHbLLEHWUIO TSXKECTU NOCNEACTBUM aBapuu;

—Mepbl, Kacawwuecs TrOTOBHOCTU 3KCNyaTUpYlOLWen opraHusauum K rfokanusauuum u  nuksugaumu
nocrneacTsuin aBapun.

Mpn HeobxoaMmocTn 06OCHOBaHMSA U OUEHKM 3PMEKTUBHOCTU NpeanaraemMbiX Mep Mo YMEHbLUEHUIO pucka
NPUAEPXUBAIOTCA CrieayoLmx Lenem:

—Mpy 3adaHHbIX cpeacTBax obecrneunTb MakCUMarbHOE CHUXEHWe pucka 9JKchnyaTauum OnacHoro
NPON3BOACTBEHHOIO OOBEKTA;

— NPV MUHUMarbHbIX 3aTpaTax 00ecneyvYnTb CHUKEHNE pucka A0 MPUEMIIEMOrO YPOBHSI.

PesynbTaTbl aHannsa pucka Mcnonb3yTes:

— Npv AeKnapypoBaHUM NPOMbILLNEHHON 6e30MacHOCTU ONacHbIX NPOM3BOACTBEHHbIX 0OBEKTOB,

— MpwW 3KCNepTU3e NPOMbILLINIEHHON 6€30NacHOCTH,

— npu 060CHOBaHNM TEXHUYECKMNX pPeLUeHMI No obecneyeHnto 6e3onacHocTy,

— Mpun CTpaxoBaHuw,

— NPV 3KOHOMUYECKOM aHanmnse 6e30MacHOCTU MO KPUTEPUAM «CTOMMOCTb-6€30MacHOCTb-BbIrOAaY,

— Mpu OUEHKEe BO3OENCTBMS XO35IMCTBEHHOW AEATENBHOCTU Ha OKPYXKatoLLYyI0 NPUPOAHYI0 cpeay

— npwv Apyrux npoueaypax, CBsi3aHHbIX ¢ aHanu3oM 6e30nacHoOCTy.

Cnncok UCMonb3oBaHHbIX MCTOYHUKOB!
1. Axvmos, B.A. OcHOBbl aHanu3a v ynpasrneHusi puckom B NPUPOSHON N TexHoreHHon cdpepax. / B.A. Akumos, B.B. JlecHbIx,
H.H. Papaes. — M.: [lenosown akcnpecc, 2004. — 352 c.
2. Koctepes, B.B. HapexHOCTb TEXHUYECKUX CUCTEM U ynpaBrieHne puckom: y4ebHoe nocobue. — M.: MUDU, 2008 — 208 c.

106



BbIABNEHWE MPUYNHHO-CNEACTBEHHbIX CBA3EN
C NOMouWblO «JEPEBA COBbITUN»

Benopycckuli eocydapcmeeHHbIl yHU8epcumem UuHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

LepbuHa H.B.
Awun K. — kaHOuGam mexH. HayK, doueHm

D,J'Iﬂ BblABNEHUA NPUYNHHO-CNEeACTBEHHbIX cBsA3emn Mexay COObITUAMM B YenoBeKo-MalUMHHbIX cucTemax ncnonb3yT
noruko-rpacudeckme metoabl. B nccnegosaHum 6e3onacHOCTM LUMPOKOE pacnpocTpaHeHve NofyyYun oavH M3 METOAO0B «AepeBo
CObbITUINY.

MeTon «aepeBo cobbITU» — 3TO rpadmyeckmin cnocob cnexeHwss 3a Habopom obcTosiTENbCTB (OTKa3a
CUCTEMbl M BHELUHUX BO3OEWCTBUA Ha Hee), Begylwmx K HebnaronpustHoMy wucxody. «[epeBo cobbiTuii»
paccmaTpuBaeT BO3MOXHble MyTU Pas3BUTMS MOCNEACTBUIA aBapuu (cLueHapuu pas3suTusi cobbiTuii). Bece cobbiTui,
KOTOpble MOryT MPOM3OWTK MOCne NPOoM3oLeaLero NHUnAeHTa, CoeanHeHbl NPUYNHHO-CNEACTBEHHBIMN CBA3SMM, B
3aBMCUMOCTM OT cpabaTbliBaHNS UM OTKa3a 3reMEHTOB 3aLUUTbl CUCTEMBI.

CtBon gepeBa pacronaraetcs B NeBOW 4YacTu pucyHka. CTBONMOM AepeBa SBNSETCS WHUMOEHT, T.e. caMo
HebnaronpuaTHoe cobbiTe. N3 cTBona AepeBa pa3BeTBnSAOTCA BeTBU. BeTBAMM gepeBa SBNSAOTCA BO3MOXHbIE
nyTW pasBUTUS NOCNEACTBUIA MHUMAEHTA.

B Kaxxpow TexHW4eckow cucTteme ecTb Crnocobbl, YCTPOMCTBA, NPUCMOCOBNEHNs, NPpeaoXpaHsIIoLLME CUCTEMY
OT aBapui n katacTpod. OHU Ha3bIBAOTCS 3MEMEHTaMW 3aluMTbl CUCTEMbI. 3BEHbS, WMM 3MEMEHThI, 3aluThbl
cucTembl, MoryT cpaboTtatb mnuM He cpabotaTb. BepxHue BeTBM OepeBa OTpaxaloT pasBUTUME COOLITMIA Mpu
cpabaTbiBaHUM 3MeMeHTa 3alluMTbl U Ha3blBalOTCsl BETBAMU cpabaTbiBaHusl. HuxHue BeTBU «aepeBa cobbITUIAY»
Ha3bIBalOTCA BETBAMM OTKa30B. B 6onee obuiem cnyvae anemMeHTbl 3almTbl MOTyT (OYHKLMOHMPOBaTL HE3aBUCUMO
apyr ot gpyra. BHe 3aBucMMocTM OT TOro, cpabotan N Kakom-nnbo 3NemMeHT 3aliMTbl CUCTEMbI, APYrOoN MOXET
Takke cpabotaTe NnbO oTKasaTb.

Mpouenypa nocTpoeHus «aepesa cobbITUNY CBOAUTCS K psAy nocrnenoBaTerbHbIX AeNCTBUIA:

1. AHanu3 Ha4yMHaeTCcsl C YeTKOro onpeaeneHnst KOHEYHOro cobbITUs.

2. «CocTosiHMEe CUCTEMbBI», UMM KOHEYHOE COoObITMEe, AEeTanu3upyeTcs C TOYHbIM ONpederneHneM NpUYrH ©
MCMONb30BaHMEM JIOTMYECKMX 3HAKOB 0 COObITUIA, KOTOPbIE KNacCUULIMPYIOTCS KaK «COCTOSIHUS 3IEMEHTOBY.

3. CobbITns «COCTOSIHUSI areMeHTa» pa3pabaTbiBatloTcsl No cxeme (PUCYHOK 1).

4. Ecnn nepBu4YHble N BTOPUYHbIE CODObITUS He pa3pabaTtbiBaloTcs Gonee AgeTanbHO, MX MpeBpallalT B
aneMeHTapHble COObLITUSA NpU MOCTPOeHUM «depesa cobbiTuny. NepBu4HOe cobbITME — 3TO CObbITUE, BbI3BAHHOE
0cobeHHOCTAMM camoro KomroHeHTa. Mpumep, oTka3 paboTbl anekTponammbl, CBA3AHHOrO C MEeperopaHvemM HUTH
Hakana. BtopuyHoe cobbiTe — 3TO CcOObITWE, BbI3BAHHOE BHELHEW npuynMHow. [lpumep, oTkasz paboTbl
3NeKTponamnbl, CBA3aHHOIO CO CKAYKOM HamnpsbkeHUs! B CETU.

5. «OwunboyHble KOMaHObI» SBASIOTCS 0ObIMHO COOBLITUSIMM TUMA «COCTOSIHME CUCTEMbI», KOTOpble cregyet
paspabaTbiBaTb AeTanbHee, noka He OyayT HangeHbl COOTBETCTBYOLLME UM CODLITUS TUMa «COCTOSIHUE 3TIEMEHTa.

CoctoaHue
3/1eMEHTOB

BTopuyHoe
cobbiTne

MepBunyHoe
cobbiTne
(oTKa3s)

OwunboyHasn
KOMaHAaa

PucyHok 1 — Cxema k NOCTPOEHUIO «AepeBa COObITUINY

6. MocnenHue, B cBOK Ovepeb, AETanM3NPYHTCS MO CXeME MYHKT 3.

7. PaspaboTky 3aBepLuatoT, Korga HeT BO3MOXHOCTU OTbICKaTb HOBbIE «OLUMOOYHbIE KOMaHAbI.

OCHOBHbIE€ OCTOMHCTBA MOCTPOEHMS MOAeNen NPoLIeCCOB B YENOBEKO-MaLUMHHbIX CUCTEMAX: CpaBHUTENbHAsA
NpocTOTa MOCTPOEHUS; OEeOYKTUBHbIA XapakTep BbISABMIEHUS MNPUYUHHO-CNEACTBEHHbBIX CBS3er uMccneayemblx
SIBNEHWIA; HamnpaBfeHHOCTb Ha WX CyLEeCTBEHHble (PaKTOpbl; Jerkocte npeobpasoBaHMs Takmx Moaenew;
HarnsigHOCTb peakuMu U3y4yaemMol CUCTEMbl Ha M3MEHEHWE CTPYKTYpbl; 4EKOMMNO3NPYEMOCTb «aepeBay M npouecca
€ro M3y4yeHus;; BO3MOXHOCTb KAYEeCTBEHHOrO aHanmMsa WCcCrnegyeMblX MpPOLEeCCOB; JErkocTb AanbHenwwen
dhopmanusaumm 1 anropuTMmu3aLmm; JOCTYMHOCTb AN CTaTUCTUYECKOro MOAENVMPOBAHMUS U KONUYECTBEHHOW OLIEHKU
n3y4yaeMbIX SIBNEHWNI, NMPOLLECCOB U UX CBONCTB.

CnncoK MCNONb30BaHHbIX UCTOYHUKOB:
1. Akumos, B.A. OcHoBbI aHanm3a 1 ynpaBrieHnsi pUckoM B NPUPOAHON 1 TexHoreHHon cepepax. / B.A. Akumos, B.B. JlecHbix, H.H.
Papaes. — M.: lenoBow akcnpecc, 2004. — 352 c.
2. AkumoB, B.A. HagexxHOCTb TEXHNYECKMX CUCTEM M TEXHOTEHHBI puck. / B.A. Akumos, B.J1. IlanuH, B.M. MNonos, B.A. [NyukoB 1
ap. — M.: 3AO o[ «denosoi akcnpeccy, 2002 — 368 c.
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OKOHOMMYECKUM ylepb npeanpuATUsA NPU HapyLUeHUK
NPou3BOACTBEHHOM 6e30nacHOCTU

Benopycckutli eocy0apcmeeHHbIl yHUgepcumem uHGopMamuku U paduoaneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

HOwkesuy A.B.

MexeHHass M.M. — kaHO. mexH. HaykK

Llenbto paboTbl ABNseTcs aHanv3 CywecTBYOLWMX METOAUK OLIEHKU 3KOHOMMYeckoro yuepba npeanpuatus
npy HapyLleHWn npoM3BOACTBEHHOW 6e3onacHOCTM, a Tawke paspaboTka NpaKTUYEeCKMX pekoMeHZauuni Mo
ynyyieHunio 6esonacHocTu Tpyaa.

3arpssHeHne paboyein 30HbI M OKpyXaloLlen cpefbl, aBapun, nNoxapbl, KatacTpodbl, HECYACTHbIE Cryyau,
CBA3aHHble C HecobniogeHnem TpeboBaHWU NPOM3BOACTBEHHOW 6e30MacHOCTM, HaHOCST 3KOHOMMWYECKUN Yyuiepb
NpeanpuaTuio. OKOHOMMYECKUIA yLlepb, HaHOCMMbIA 4YenoBeKy W NPUPOOHOW cpefde, MOXeT ObiTb OueHeH B
CTOMMOCTHOM BbIpaxeHuu. [pu ero onpegeneHnn MoXHO NPUMEHSATb NoKarnbHble U YKPYMHEHHbIE METOAMKM pacyeTa.

OkoHoMMYeckuii yuepb paccMaTpuBaeTca Kak npsMon yuepb, KOCBEHHbIA yuiepb, yuiepb OT ynyLueHHOW
BbIroAbl U 3aTpaT, CBA3aHHbIX C NUKBMAALMNEN YPE3BbIYANHON CUTYyaLMN 1 ee NOCNeACTBUN.

MoTepn cobCTBEHHOCTN MOrYT AENUTLCSH Ha MOTEePU OCHOBHBIX POHAOB M 06OPOTHBIX cpeacTB. OCHOBHbIE
doHabl BKOYaT 0b6opyaoBaHme: MallMHbl, CTaHKKU, MPOM3BOACTBEHHbIE NoMelleHns n Ap. B obopoTHble cpeacTea
BXOAAT rotToBas NpoAyKUms, Cbipbe, NCMOoMb3yeMas dHeprusi n ap.

OKOHOMMYeckoe 3HayeHune 6e3onacHOCTUM MPOM3BOACTBa OMpedenseTcs W pesynbTaTaMu  U3MEHEHUs
coumanbHbIX NokasaTtenewn, KOTopble ONPeaensaoTCs CreayLLMMY 9KOHOMUYECKUMN ddakTopamm:

e [loBbllleHne npou3BOAMTENBbHOCTM TpyAa, a, CcredoBaTenbHO, W 3KOHOMMYECKUX pesynbTaToB
AeATenbHOCTV NPEeANpUATUS 3a cHeT Co3AaHns KOMMOPTHBIX YCIOBUIA AN TPYAOBON AeATeNbHOCTU

e CHwkeHve 3aTpaT M3-3a TEKyvyecTM KaapoB MO YCrnoBMAM Tpyda. TekyyecTb paboyen cunbl HaHOCUT
3KOHOMUYECKWI YLLepb NpeanpusaTuio, T. K. TPeByoTcs 3aTpaTthbl AEHEXHbIX CPEACTB HA NPOLIECC YBONbHEHWSA-HaNMa,
npouecc 0by4YeHNs U CTAXMPOBKN BHOBb MOCTYMMBLLErO Ha paboTy.

e YBenuyeHve coHaa paboyero BpeMeHU 3a CHET COKpaLLeHUs BPeMEeHU HesBKM Ha paboTy us-3a TpasBm u
3abonesaHun.

e OKOHOMMS PacxodoB Ha NMbroThl U KOMMNEHcauun 3a paboTy B HeGnaronpusTHeIX yCNoBuUsix Tpyaa.

OKoHOMMYECKMiA yLepO, HAaHOCKUMBIN YeroBeKy M MPUPOAHON cpede, MOXeT ObiTb OueHEeH B CTOMMOCTHOM
BblpaxkeHuu. MNpwu ero onpegeneHnn MoOXHO NPUMEHSITb NoKarnbHbIE Y YKPYNHEHHbIE METOOMKN pacyeTa.

JlokanbHble MeToauku pacyeta yuwepba npegycmaTpyMBaloT OnpederieHMe ero kak CyMMbl OTAErbHbIX
cocTaBnalLWyMX yuepba Ana pasnuyHbix 06bEKTOB BO3AEWCTBUS. [laHHble MEeTOAMKN AOCTAaTOYHO CIOXHbIE U AaloT
XOPOLLYIO TOYHOCTb MMLLb MPU HANMYNN HAAEXHBIX MCXOAHBIX PaKTUYECKMX AaHHbIX.

YKpynHeHHble MeTOAuKM onpefeneHns yuwepba npole M MNo3BOMSAT OLEHUTb 3KOHOMUYECKUn Yyuiepb
NPUGNMKEHHO.

HekoTopble BuObI 9KOHOMMYECKMX YyLEepOOB MOXHO ModcuHMTaTb CpaBHUTENbLHO MpocTo. Hanpumep,
3KOHOMMYECKMIA ywepb OT aBapuu, MMELOLLEN JOKamnbHbIN XapakTep U He Bbi3BaBLUEN CEpPbe3HbIX IKOMOrMYECKUX
nocrneacTBui, MOXHO OLEHWUTb Kak CymMMy 3atpaT Ha nokanusaumio asapuv, NuKBMOauuio ee nocneactsun,
BOCCTAHOBIIEHME PAa3pPyLUEHHOrO WM MOBPEXAEHHOrO OObekTa, KOMMeHcauuu cembsM normbwmx, neyeHne wu
BOCCTaHOBIIEHVE paboToCnocobHOCTN NOCTPaAaBLLMX.

O deKTUBHbIE MEpONpUATUS MO YNyyweHno 6e3onacHocTn TpyAa AOIMKHbI BKMIOYaTb OBHOBMIEHWE cuCTEM
MPOM3BOACTBA M BHEAPEHWE HOBbIX TEXHOMOMMIA, KBanudMLUMpOBaHHOE MNpPOBEAEHUEe BBOLHOrO, NEepUoAMYECKOro
(MOBTOPHOrO), BHEMIAHOBOTO W TeKyLLEero WHCTPyKTaxew paboTHWKOB Mo TexHuke 6e3onacHocTn. BHennaHoBbIN
WHCTPYKTaX JOJKEH NPOBOANUTCH U Npu 3aMeHe 060pyaoBaHUsi, UBMEHEHUM TEXHOIOMMYECKOro npoLiecca.

BaxeH n aHanu3 npuvuMH HecyacTHbIX crnydyaeB Ha npowssBoacTBe. OH npefcraBnsieT coboi ogHy u3
Ba)KHEMLINX 3a4a4y NpeanpuaTusi, obecnevmsarroLLmnx Takme ero S3KOHOMUYeCckne nokasartenu, kak NPon3BOAMTENBHOCTb
Tpyda WM KavyecTBO BbIMyCKaemon MPOAyKuuu. Llenbio aHanmu3a npuyvMH Hec4yacTHbIX CryYyaeB Ha MPOM3BOACTBE
ABnAeTCa pa3paboTka KOHKPETHBIX MEPOMPUSTUI MO NX YCTPaHEHUIO.

MN3yyeHne n BbisBNEHME BO3MOXHbIX MPUYUH NPOU3BOACTBEHHbIX HECHACTHBIX Cryvaes, NPOgeccMoHanbHbIX
3abonesaHuii, asBapui, B3pbIBOB, MOXapoB, W pa3paboTka MeponpuATUA U TpPeGOoBaHWW, HanpaseHHbIX Ha
yCTpaHeHune 3TUX NPUYMH NO3BOMAT Co3aaTh Be3onacHble 1 GnaronpusaTHele YCNoBWs ANS Tpyda Yenoseka.

Cn1cok MCNonb30BaHHbIX MCTOYHUKOB:
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208 c.
2.  benos C.B, Odesucunos B.A., KossikoB A.®. BesonacHocTb xu3HegeaTensHocTu: Yuebnuk/lNog obw. pea. C.B. benosa. M.:
Beicwasi wkona — HML, CIN1O, 2000. — 343 c.
3. Kykun T.I., NanuH B.J1. BesonacHoCTb Xu3HegeaTenbHOCTU. besonacHOCTb TeXHONOrMyecknx NpPoLEeccoB 1 NPOU3BOACTB
(OxpaHa Tpyaa). M.: Beicwas wkona, 2009. - 335 c.
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Innovation is a driver of growth and well-being. New technologies, products, services and organizations create
jobs and rejuvenate industries. To get the benefit from innovation, we should be able to suggest effective educational
environment that meets students’ needs.

A borderless world offers limitless connection, data and mobility to the students. They can choose to access
knowledge and participate in dialogue on a global scale. They need education delivered in ways that are compatible
with ICTs. Students also need to acquire skills necessary for lifelong learning.

Blended Learning approach is one, which in most cases, will enhance and extend the learning opportunities for
the 21st Century learners. European [1] and American [2] experience prove the effectiveness of the approach.

This paper describes the experience of the Department of Human Engineering and Ergonomics of the
Belarusian State University of Informatics and Radioelectronics in blended-learning. For us it is still an experimental
practice but the results are inspiring. We started blended learning with two kinds of activity (online activity and face- to-
face lessons). Teaching course is structured into two distinct kinds of instructional activities: multimedia online
products/videos and off line face-to-face lessons all the lectures are recorded and the records are available for
students. For on-line activity we use virtual didactic platform (SharePoint). We find it effective to use the platform for
face-to-face lessons. We interviewed the students throughout the course on their needs, satisfaction and
comprehension of the discipline and compared these results with those who studied the same course but in
“traditional” educational approach. Students involved in blended learning have better comprehension and knowledge,
feel more satisfaction and point that blended learning approach meets more of their needs. They also feel more
motivation and interest to the course. One of the difficulties that we faced was some problems in using our virtual
didactic platform. Our experience in blended learning allows to identify some areas for the platform improvement and
will be used in educational programmes realized for students of Computer System Institute (Chicago, USA) within the
collaboration agreement between Belarusian State University of Informatics and Radioelectronics and Computer

System Institute.
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NMPOBJIEMA YNPABJIEHUA MUPOBO33PEHUEM
B OHJTIAMHOBbBIX COLUUAIBbHBIX CETAX

Benopycckuli eocydapcmeeHHbIl yHU8epcumem uHgopMamuku U paduo31eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlobkos N.A..

Haebidosckuli A.l". — kaHO. 6uon. Hayk, OoyeHm

COBpeMeHHbIe OHNalrHoBblE coumnarnbHble CeTn ABNAKTCA CNOXHbIM COLUMOTEXHUYECKUM CbeHOMeHOM, nrparvwmm BaXKHyH
ponb BO MHOIMx cd:)epax Xn3HegeAaTeslbHOCTU OGLLl,eCTBa. B cBs3n ¢ atum aKTyaﬂbHOIZ ABNAETCA uccneagoBaHuUda CbaKTOpOB n
MeXaHU3MOB ynpaBneHna counanbHbIMU CETAMM.

Llenb — xapakTepucTvka BaXHEWLIMX acrneKkToB npobrnembl ynpaBfieHNs MUPOBO33PEHWEM aKTopoB B
OHManHOBbIX COLMAanbHbIX CETSX.

NHTeHcuBHbIE MccnegoBaHns deHoMeHa coumanbHblX ceTer Havanuck ¢ 1930-x r, @ B Hay4HbIn o6opoT
NOHATUE «coumanbHas ceTb» Bowwo B 1954 rogy. Coumonor [Dxenmc BapHc onpenenun «coumarnbHyl CeTb Kak
CoLMarnbHYI0 CTPYKTYpY, COCTOSILLYIO W3 Tpymnnbl Y3M0B, KOTOPbIMW SBASIOTCA couManbHble 06bekTbl (moaun unm
opraHusaumm), n cBs3en Mexagy HUMU (CoumarnbHbIX B3aMMOOTHOLWEHUI)». C HacTynneHnemM anoxv MHPopMaLoHHO-
KOMMYHUKaLMOHHbBIX TEXHOMOIMA W pasBuUTUEM MWHTEepHET MoHATME «coumanbHas CceTb» pacnpocTpaHsieTcss Ha
OHMawHoBYIO cpefy. B cBsi3n ¢ 3TuM cTana akTyanbHOn npobnema aHanuaa cnocoboB U MeXaHW3MOB ynpaBneHus
BMMSIH/EM OHMNaNHOBbIX COLManbHbIX CETEN Ha MMPOBO33PEHNE NX NOMnb3oBaTenen (akTopos).

B ycnoeusx rnobanbHOro «MHOpMaLMoHHOro B3pbiBay, korga obbem npousBoavMOn MHdopmauun
yABanBaeTCs MPUMEPHO KaxAabld rof, OHMalHoBasi couuanbHas CeTb, HECOMHEHHO, NpedcTaBrsieTcsi Camou
NonynspHON cpedon Ans MOMeHTalNbHbIX KOMMYHUKALMA MEX4y ee akTopamu.

Jonyctum, 4TO OHMaWHoBas coumanbHas ceTb MOXeT OblTb NpeAcTaBreHa Kak CroXHas HesaMKHyTas
cynepcucTema, B KOTOPOW peanuayroTcs NPUHLUMNLI 6ECCTPYKTYPHOTO, a Takke MHPOPMAaLMOHHOrO U pedrnekCUBHOro
ynpasneHusi. [logobHoe ynpaBreHne MOXHO OXxapakTepu3oBaTb BEKTOPOM COCTOSIHUSI CUCTEMbI U BEKTOPOM Lienen
ynpaBneHnsl, a TaKke PasHOCTbIO MexXAy 3TUMW ABYMS BEKTOpaMu, KOTopasi COOTBETCTBYET BEKTOPY OLUMOKW.
Brnarogapsi obpaTHOM CBA3M, MOXHO OCYLECTBMATb KOPPEKUMIO BeKTopa Lernend C y4eTOM BeKTopa OWwubku u
BeKkTopa-npeaukropa. MNpy 3ToM gocTuraeTcs onpeaeneHHas cTeneHb YCTOMYMBOCTM OHNAMHOBOW CoLmarnbHON ceTu
Kak cynepcuctembl. Takum obpasoM, cCyllecTByeT BO3MOXHOCTb YNpaBneHusl WMHpOPMaUMOHHBIMKM MOTOKaMu B
OHMaWHOBbLIX  COUManbHbIX  CETAX MEeTOAOM  YMpaBMfeHWs  «NpeauKTop-KoppekTop»  (Hamtu  dpyHKumio
6anaHCMPOBOYHOIO pexmMma CUCTeMbl, MOAAEPXMBATb YCTOMYMBOCTb CUCTEMbI C MOMOLLbIO OBpaTHON CBA3K K
MaHeBpOB).

Mpy 9TOM MOXHO BbIAENUTL 6 OCHOBHBIX MPUOPUTETOB YNpaBfieHWsl, KOTOpble MOryT ObiTb MPUMEHUMbI K
OHMaHOBbLIM COoLManbHbIM CETSM:

1) MMPOBO33pPEHYECKUIA;

2) XpOHONOTNYECKNIA;

3) ngeonornyeckuii;

4) 3KOHOMUWYECKNIA;

5) reHHbIl;

6) BOEHHbIN.

CnegyeT OTMETUTb., YTO Takme MNPUOPUTETHI YMNpPaBnEHUsi, Kak MUPOBO33PEHYECKUIN, XPOHOMOTMYECKUN,
NOeonornyecknin, obpasyoT MHHPOPMALMOHHYIO COCTaBMSAOLYIO YNPaBeHUss OHNanHOBbLIMU COLMAnbHLIMU CETAM,
KOTOpble Mpu ManoMm 6bICTpOAEeNCcTBUM 06NagaloT OrpoOMHOW  MOLLHOCTBbIO BO3AENCTBMS HA MNOBEAEHue WU
MUPOBO33pEHMEe Nonb3oBaTenen.

Ona o6bsACHEHUs MHOTMX (PEHOMEHOB B OHMANHOBLIX COUMArbHbIX CETAX LienecoobpasHo MpuHATE dakT
CYLLECTBOBaHNA MeMa W cneumanbHblX MEMEeTMYECKUX KOMMIEKCOB, KOTOpble MOryT (hOpMMpOBaThCA Kak
€CTEeCTBEHHbIMM, Tak N UCKYCCTBEHHBLIMU MyTAMU. MeMbl 1 MeMeTUYEeCKMe KOMMNIEKChl OnpeaensioT MUPOBO33peHne
W  MUPOMOHUMaHWe WHAMBMAA, 3amMellalT coboin dparMeHTbl UHMOPMaLMK, YTPaTUBLUEN aKTyanbHOCTb,
WHOYUMPYIOT ~ BO3HUKHOBEHME  COLMOKYNMbTYPHbIX MyTauui. Bonpoc o0 npeackasyemMocTy, MOLLHOCTM U
ObICTPOAENCTBUM MEMOB U MEMETUYECKMX KOMMIEKCOB KakK (hakTopoB ymnpaBneHWss MUPOBO33PEHVWEM aKTOpOB
COLMarnbHOW CEeTN OCTaeTCs OTKPbIThIM.
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Cekuus

«IJKonornyeckas 6e3onacHoCTb»
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NMACCUBHAA OHE3ALLUTA:
OCOBEHHOCTW, XAPAKTEPUCTUKN, HOCTOUHCTBA

Benopycckuti 2ocy0apcmeeHHbil yHU8epcumem UHhopMamuku U paduo3rieKmpoHUKU
2. Munck, Pecnybnuka benapyco

YHukyHos C. C.
MenbHuyeHko []. A. — kaHO. mexH. HayK, doueHm

MpoTtuBONOXapHasa 3aluTa 34aHWU U COOPYXEHUN ABMAETCS OHOWN U3 Hanbonee BaXHbIX W CMOXHbLIX 3a4ay CUCTEMbI
6e3onacHoCTu, 1 ee pelleHne TpebyeT 06beAMHEHNS CaMblX Pa3HbIX 3HAHUI N YMEHUIA.

MaccuBHasi orHesalmTa siBNsieTCst OAHMM U3 [BYX OCHOBHbIX BWAOB MPOTMBOMNOXapHOW 3awwmTel. OHa npea-
HasHayeHa Ans OrpaHUYeHus pacnpoCcTpaHEHUsI MaMeEHN 1 3aMefIeEHUsT CKOPOCTU FTOPEHMUS XKUMbIX U NPOMbILLIIEH-
HbIX 30aHUNA.

B oTnnumne oT akTMBHOWM NPOTMBOMNOXAPHOM 3aLLMTbl, MEPbl MACCUBHOW OrHe3aluTbl He NpeaHa3Ha4veHbl A4S
TyweHnst orHg. OHM 3amMeansT NpoLecC ropeHnst U OrpaHMYMBalOT pPacrnpoCTpaHeHWe MramMeHn Mexay rnomelle-
HUAMU, TEM CaMbIM CHWXas yuwepb ot noxapa. OrpaHnyeHue nnv 3ameaneHne CKopocTU pacnpocTpaHeHns nname-
HU 1 OblMa BaXkHO TEM, YTO OHO MpefocTaBnseT Gorblue BPEMEHN Ha 3BaKyauuto Nniogen n MaTepuanbHbIX LLEeHHO-
cTei. Takke orHesalumTa cnocobCcTBYET YMEHbLUEHNIO (PU3NHECKUX NOBPEXOAEHWIN 3AaHNS.

Cnoco0bbl NacCUBHOM OrHE3aLUUTbI:

- 6beToHMpOBaHWe (oWTyKaTypuBaHue, oGKNagKka KMpnuyom);

- 06nMuUoBKa WTaTHEIMW MaTepranamy Unn ycTaHoBKa 3alUMTHbLIX 3KpaHOB;

- HaHeCeHwue NOKPbLITUI (OKpacka, HanblneHue);

- MPOMUTKa PasfnnyHbIX CII0EB CTPOUTENBHON KOHCTPYKLMUN OrHE3aLLMTHLIM COCTaBOM;

- KOMOWHMPOBAHHBIN CNOCO6 OrHesalMTbl - pauMOHanbHOE COYeTaHue PasfNYHbIX CNocobOB OrHe3alnThbI
(nvcToBbIE, NMUTHBLIE U PYNOHHBLIE OGNMLIOBKU UMW 3KPaHbI).

Mo cmanyeckum cBoMCTBaM MaTepuarbl, UCMOMNb3yeMble AN NACCUBHOW OTHE3aLMTbl, AENATCS Ha YeTbipe
rpynnbi:

1. BcnyuuBarowmecss MaTepuarnsl - yBeNMYMBaOTCS B 0OGbeMe Nof BO34EeNCTBUEM TEMMOBOW 3HEPrun rope-
Hus. MNpouecc HaumHaeTca Npu JOCTMXeHUn Temnepatypbl npumepHo 100 °C.

2. DHOoTepmuyeckne martepuansl - abcopOMpyOT TEMMOBYIO SHEPTUIO C paspyLlleHneM COO6CTBEHHOW CTPYyK-
Typbl (Hanpumep, rMNCcoBbIV MaTepuar, KOTOpbIi B CBOEM COCTaBe COAEPXKMT BOAY B KpUCTannmyeckon opme).

3. ABnsiuMoHHbIE MaTepuansl - NPENATCTBYIOT U 3aMeAoT NpoLecc nepeaayy TennoBon aHepruu. Mop Bos-
[OEeNCTBMEM SHEPIM FOPEHMS MPOMCXOAUT 3p03nsa MaTepuana.

4. N3onupytowme rubkme matepuansl - NPENATCTBYIOT Nepefade 3Heprum ropeHnsi, obnagatot HU3KOM Tensno-
NPOBOAHOCTLIO, CTAOUNBbHbBI NPU BLICOKUX Temneparypax.

Mpu 3awmTe OT OrHA xene3obeToHHbIX KOHCTPYKUMIA Hanbonee BaXHbIM SBMsSieTCs obecnevnTs paBHOMEp-
HOCTb NporpeBa. beToH - Heroptouunii MaTepumarn, HO CepbE3HYI0 0NacHOCTb AN TakMX KOHCTPYKLMIA MOryT npeacraBs-
NSATb BHYTPEHHUE HanpshkeHWsi. OTU HanpsbkeHus 6yayT BO3HMKaTb NpY MHTEHCUBHOW AMddy3nm napoB BOAbl, KOTO-
pas npoucxoauT npu 6bICTPOM HarpeBse, a Takke NPoAYyKTOB TEPMUYECKON AeCTpyKUumMK. [MoaToMy orHesalmTa B AaH-
HOM criydae AOoCTUraeTcs NpMMEHeHNeM pasfIyHOro poda cneumanbHbiX WTYKaTypokK (C HAanoOMHUTENAMU - NepuT,
BEPMWKYIUT UM MUHEparibHbIe BOOKHA).

Cranb TaKke Heropilouui martepuvarn, Kak U3BECTHO, HO yXXe Mpu CpaBHUTENbHO HebomnbLIoW Temnepartype -
NSTBCOT rPagycoB - CYATAETCSH, YTO METANMOKOHCTPYKLUMM TEPSIIOT CBOK HECYLLYy cnocobHOCTb. [oaToMy cTanbHble
3NEMEHThI 34aHNIA N COOPYXeHun TpebyeTcsa 3almiiaTe OT ANUTENBHOrO BO3AENCTBUS BLICOKUX TEMMepaTyp, C Le-
Nbl0 HEAONYLLEHNS UX HarpeBa CBbILIE KpUTUYECKOW OTMETKM. [Ins 3Toro achhekTMBHO MCMNOSb30BaTb KOHCTPYKTUB-
HYIO OrHe3aLLMTy - orpaxaeHne HecyLUMX MeTanoKOHCTPYKLMIA aKpaHaMmM 13 LUTYKaTyPHbIX COCTaBOB UIN NpUMEHe-
HWMEe PasnUYHbIX OTHECTONKMX NINT.

[peBecunHa Kak roptounii matepuan Tpebyet ocoboro nogxoaa. MNMoaTtomy oguH 13 cnocoboB 3aLnTbl KOHCT-
PYKLUUI 13 fiepeBa - 9TO NPOonuTKa aHTUNMpeHamu B aBTOKnaBax. Ho aTo 4OCTaTOYHO TPYOAOEMKUIA U OPOrOCTOALLNIA
npouecc, ero NpUMeEHEHWe BO3MOXHO AN NpuaaHus NpOTUBOMOXapHbLIX CBOWCTB TOMBKO OTAENbHbIM 3rieMeHTaMm
KOHCTPYKLWIA.

OrHesawuta BO34YyXOBOAOB U NHOOLIX APYrMX KOMMEKTOPOB ANS WHXEHEPHbIX KOMMYHUKaUWUA BaxHa He
CTONbKO ANs CNaceHnst cCamux BO34yXOBOAOB UMM KOJIEKTOPOB, CKOMbKO A1 OrPaHUYEHMs pacnpoCTpaHeHusl noxa-
pa BHYTPM OOHOrO NMOMELLEHWNSt U BHYTPU OHOrO NoXapHoro otceka. [oxap MoXeT pacnpoCTPaHUTBLCA HE TOMbKO
npu CropaHun KOHCTPYKLUMI BO34YyXOBOAA, HO U NMpv APYrOM NpefernibHOM COCTOSIHUM - NoTepe TENoM3onvpyoLen
cnocobHocTu. Kak cneacteme u cnocob orHesawmThl - TENNOU30NupyoLLMe 3KkpaHbl. TpaguumMoHHbIA cnocob - apmu-
poBaHue, 6ornee apHEKTNBHBIN N MeHee 3aTpaTHbIA - 06paboTka KOMOUHMPOBAHHBIMU COCTaBaMu C HaroXeHneM
nosepx 6asanbToBOro honbrMpoBaHHOIO NOMOTHA.

Ons 3awuThl anekTpuyeckux kabenen cyLlecTByeT HECKONbKO BapuaHToB. Camble pacnpoCTpaHEHHbIe Crno-
cobbl - Npoknagka kabenew B MeTannmMyeckux kopobax n Tpybax. 3to MoryT ObiTb Kak 0bbl4YHbIE KOpoba, Tak 1 cne-
UManu3npoBaHHbIe C OnpeaenéHHbIM npeaernomM orHecTonkocTu. OrHEeCTOMKOCTb KOPOOOB JOCTMraeTcsl, kak npasu-
1o, 3a CYET yBENNYEHUS TOMNLWMHbI CTEHKM: Tak Ans obecnevyeHns orHectonkoctn 180 MUHYT NpuMeHsATCs kopoba ¢
TONwuHOM cTteHkn Ao 50 mm. NpumeHeHne kKOpoboB yaoOHO Tem, YTO Aaxe Mocrne aBapuHONM cuTyauun (noxapa)
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coxpaHsieTcs A0CTyn K kabensam n BO3MOXeH ObICTPbIA MOHTaX M BOCCTaHOBMEeHne ceten. [pyrumu cnocobamu 3a-
WMTHl kabenen sABNAIOTCS WM NPUMeHeHne CobBCTBEHHO OrHEeCTOMKMX kabenen (orHecTorkne 0BOMNoYKM C HOpMU-
pyemMbIiM NpeaenomM OrHeCTOMKOCTU) UK MOKPbITUE kabenen orHeCToMKMMK cocTaBamu (Kak MpaBumo NpYMeHsieTcs B
CTECHEHHbIX YCINOBMSAX).

MpeumyLecTBa NPYMEHEHNS NaCCUBHBIX CUCTEM MOXapOTYyLLEHNS B OrHe3alumTe:

1.CHmxeHne hakTopoB pucka ANns Yernoseka (Takme Kak oTpaBrneHWe TOKCUYHBIMU rasamu 1 npoaykramu ro-
peHus).

2.Jlokanusaumsi noxapa B MecTe BO3ropaHusi.

3.CnocobctBoBaHme ahHEKTUBHOMY TYLLEHMIO NOXapa.

Cnncok UCMonb30BaHHbIX MCTOYHUKOB!
1. proektant.by: KOHCprKTMBHbIe peLleHns orHe3awmTbl. YMEeHbLLEHUS ONacHOCTU BO3ropaHuns Ao MWHUMYMa.

PAOUALMOHHASA KAPTA NPUNErAIOLWENA TEPPUTOPUU BI'YUP

Benopycckul eocydapcmeeHHbIl yHU8epcumem uHghopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Ulynseam B. H.
Kamnad [1. B. — kaHO. mexH. Hayk, doueHm

MpoBeaeHbl N3MepeHUst MOLLHOCTY 3KBMBANEHTHOW J03bl Ha Tepputopun BI'YUP, obpaboTtka 1 nocneayolumin aHanms no-
NyYeHHbIX 3HAYEHU MOLLHOCTM A03bl 1 MOCTPOEHa KapTa paavaumMoHHON 06CcTaHoBKK Ha Tepputopumn BI'YUP.

CyluecTByeT pag AOCTYMHbIX UCTOYHMKOB, M3 KOTOPbIX MOXHO M3BMeYb MHAOPMaLMo O pagnaumoHHon obeta-
HoBke B Pecnybnuke benapyck B Lienom, B Kaxaon u3 obnacrer B otaensHoctu. Ho 6onee nogpobHyto nHdopmaumio
CIMOXHO NOMy4YnTb, MO3TOMY A PeLLMn UccrnefoBaTb paamaLnoHHyo 06CTaHOBKY npuneraroLwen Tepputopum 1-ro, 2-ro
n 3-ro kopnycos BI'YUP u, kak pesynbTaTt, COCTaBUTb KapTy pagnaumMoHHON 06CTaHOBKM AaHHOW MECTHOCTM.

Onsa oueHkM pagnaumnoHHon ob6CcTaHOBKM BbINo peLueHo M3MepsTb MOLHOCTb SKBMBANEHTHOW 403kl Npubopom
KOMOWHUPOBAaHHLIM ANs U3MePeHNst noHusmpyowmx nanydeHnn PKCB-104. na nayveHnsa obctaHoBkM Obinu Boibpa-
Hbl LIECTb TOYEK Ha TEPPUTOPUM YHMBEPCUTETA B KOTOPLIX NPOM3BEAEH PAA 3amepoB. [onoxeHne aTux ToYEK MOXHO
yBUAEeTb Ha puc. 1 (Kpyrnble YepHble ToYkK), rae n3obpaxeHa cxema pacnonoxeHnus 1-ro, 2-ro n 3-ro kopnycos bIy-
WP. MonyyeHHble 3Ha4YeHNs NOABEPrNMCL METPOSorMyeckon obpaboTke Kak MHOrOKpaTHbIe NpsiMble n3meperus. o-
crie 06paboTkn AaHHble rOTOBbI 4N aHanM3a v AanbHenLWwero Ncnonb30oBaHus.
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Puc. 1 — Cxema pacnonoxenus 1-ro, 2-ro n 3-ro kopnycos BI'YUP
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Hanbonblune 3HaYyeHUs MOLLHOCTW A03bl 3ahuMKCMpOBaHbl B parioHe nepBoro y4ebHoro kopnyca B Toukax 3
1 4. B ocTanbHbIX TOYKaX 3amepa MOLUHOCTb 403bl NPUMGNN3NTENBHO OAMHAKOBA M HaxoauTcs B6nun3m 3HadveHms 0,165
MK3B/4. AHanM3npysi pe3ynbTaTbl UISMEPEHUN, MOXHO CAENaTh BbIBOL O TOM, YTO MOLUHOCTb SKBMBANEHTHOW 4O3bl BO
BCEX LLECTU UCCrefyeMbIX TOHYKAX He NPEBbLILIAET YPOBEHb AOMYCTMMOro ramMmmMa-goHa.

[ns nocTpoeHust kapTbl paanaunoHHOM 06CTaHOBKM AaHHOW MECTHOCTU Oblfl MCMONb30BaH NPOrpaMMHbIN Npo-
aykT MicroGIS Editor.
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Takvm obpasom, 6binn NpoBeaeHbl M3MEepPEHNS MOLLHOCTU 3KBMBANeHTHON A03bl Ha Tepputopun BIYUP, ob-
paboTka 1 nocneaywLnii aHanu3 NnonyYeHHbIX 3HAYEHUIN MOLLHOCTM A03bl. [10 MMEeLMMCst AaHHBIM NMOCTPOEeHa Kap-
Ta paavaunoHHOM 06CTaHOBKM Ha TeppuTopun BIYUP.

CnnCoK MCMOMb30BaHHbIX MCTOYHUKOB:

1. Kamnay, IN. B. KoHTponb pagvaumMoHHON 06CTaHOBKM Ha MECTHOCTM, B XWMbIX M paboumx nomeluerusix / M. B. Kamnay //
MeToa. nocobue k nabopaTtopHon paboTte no gucuunnuHe "3awmta HaceneHus 1 OBBbEKTOB OT Ype3BblYalHbIX CUTYaLUNA.
PagunauunoHHas 6esonacHocTb". — MuHck, 2013. — 18 c.

2. PecnybnvKaHCKUA LEHTP pPagnauMoHHOrO KOHTPOMSA M MOHMTOPUHIa OKpyXatowwen cpefbl [OneKTpoHHbIM pecypc] — MUHCK,

2015. — Pexum pgoctyna: http://www.rad.org.by. — lata goctyna: 24.03.2015.

CNOCOBbI ONOBELEHUA O YPE3BbIYAUHbLIX CUTYALIUAX
YEPE3 COTOBYIO CETb YI «BEJIKOM»

Benopycckuli eocydapcmeeHHbil yHUgepcumem uHgopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Mameees []. H.
MenbHuyeHko []. A. — kaHO. mexH. HayK, doueHm

SMS n npoune BapraHTbl MOBUIbHBLIX YBEOOMIEHUIA HUKOTAA He paccMaTpuBanuch crneucnyxbamum kak oc-
HOBHbIE WMHCTPYMEHTbI OMOBELLEHNSA HaceneHus. TakoBbIMU MO-NPEeXHEMY OCTalTCA TeneBuAeHWe, Paamo u ynud-
Hble rpoMkoroBoputenu. Tem He MeHee, MUC Bcerga ObINo 3aMHTEPECOBaHO B pacLUMPEHUN CBOEro MHCTPYMEHTa-
pvsi, UMEHHO NO3TOMY CMCTEMbI OMOBELLEHNS O YPE3BbIYAWHBIX CUTYaLMAX C MOMOLLbIO COTOBbIX CETEWN MMEIT MECTO
ObITb B pa3Hbix CTpaHax. B 3HaunTenbHoOW CTeneHn OHW yHMBEpCcarbHbl U B CBOE BpeMs co3gaBanucb ANs npegy-
NpexaeHnst 0 NPUPOAHbIX U TEXHOTEHHbIX KaTacTpodax. OHM NOCTOSIHHO pPa3BMBaKTCH, UCMONb3YSA OOCTKEHUS CO-
BPEMEHHOW TEXHUKM.

[ns onoselueHuUsi no mobunbHol cetTn B PB npnberatoT k AByM cnocobam:

- Cell Broadcast (CBC)

-SMS-pacchbinka.

B o6oux cnydasix cuctema aBToMaTM4eCKU BbIGNpaeT Bcex abOHEHTOB, HAXOOSLMXCSA B CETU B NpeAenax yka-
3aHHoro MYC pagnyca. CBC npegcraBnsieT coboi NaccvBHYHO TEXHOMOMMIO OMOBELLEHNS: Ha aKpaHe TenedoHa nosie-
nsietcsa coobeHne «MYC NHGo!****». Takmx BblAENEHHbIX KOPOTKMX HOMEpPOB y «COTOBOro oneparopa» MOXET ObITb
HecKornbko. Mo3BOHMB MO 3TOMYy HOMepy, abOHEHT NMPOCNYLUMBAET MOSHbIN TEKCT COOOLLEHNS O NMPOUCXOASILLEM, Mpe-
poctaeneHHbIi MUC (onucaHune npousollefluen cutyauumn, Heobxoaumele aencteus v 1.4.). Konnyectsom onoBeLLEH-
HbIX MOOEN CYMTAETCS YACMO MO3BOHMBLUMX M MPOCAYLUABLUMX aBTOOTBETYMK C MHGopmaumein. CBC npumeHsitoT npu
HeobXx0aMMOCTM OXBaTUTb BONbLLIOE KONMYECTBO 3aperMcTpUpoBaHHbIX B CETU HOMepoB, a SMS addekTMBHEE Ha OT-
HocuTenbHO HebonbLIOM paguyce oxeaTa. [paHuLa nponeraeT No YMCny B CTO ThICAY aOOHEHTOB.

Mntocei:

- MoxeT BewlaTtb Ha orpoMHyto Tepputoputo, CBC npocto obecneuntb, No3BoNsAeT He neperpyxatb obopy-
[OBaHuWe, He BbI3bIBAET pa3gparkeHuns Npy 4acToM MCNofb30BaHum npu HebonbLmx YC.

MwuHycblI:

- He Bce moburnbHble TenedoHbl noaaepXxmnearoT aTy TexHonoruio. (OHa paboTaeT Tonbko B 2G-ceTu, npo-
CTble annaparbl C HeW CNpaBnslOTCS XOPOLLO, B cMapTdoHax NoadepkKy aTow dyHKLMM Briagenew, AOMKeH BbicTa-
BWUTb B HACTpoWikax camocTosiTensHo. iPhone, Hanpumep, CBC He nopaepxuneaeT BoobLe);

- TpebyeT A4ONONHUTENBHOrO AENCTBMA — HabpaTb KOPOTKMIA HOMep AN npocnywmsBaHmsa coobleHmns; Tak
Kak ncnornb3yeTcs AOBOMLHO YacToO B CUMY YaCcTOTbl MPUPOAHbLIX KaTakMM3MOB B 9TOM paiioHe, foaun NpUBLIKaKT U He
yAensaoT OMKHOTO BHUMAHUSA 3TUM COOBLLIEHUSIM.

HocTtonHcTBa SMS-pacchbinku:

- EcTb 3BYyKOBOW curHan, SMS npuHumatoT Bce TenedoHbl;

- Mnatdpopma, paccoinawwas SMS o YpesBblHalHbIX CUTyaUMsIX, HAKAK He CBA3aHa C BUNNNHIOM, MO3TOMY
aboHeHT nonyyaeT coobLueHne npu nobom GanaHce

SMS-pacchbinka nHpopmaTuBHee.

HepoctaTku:

- Mpouecc pacchbinkn 3aHUMaEeT Kakoe-TO BpeMsi, Tak kak obopyaoBaHue pacceinaetr SMS B nopsgke oye-
peau. Kak npaBuno, ato He 3aHnmaeT 6onee 15-20 MUHYT, HO 1 OHU MOTYT BbITb B TAKUX CIyYasix KPUTUYHBI.

B CLA npegnoxunu gpyryto cuctemy CMC-onoBelleHnsi 0 Ype3BblYaviHbIX CUTyauusix nog Ha3BaHuem
“PLAN” (Personal Localized Alerting Network). "MNMepcoHanbHasi ceTb onoBelleHus" cnocobHa dyHKLMOHMpPOBaTb
[axe B pexvMe neperpyKeHHOCTU MOBUIBHBIX CETEN, Tak Kak TEXHOMOrMS No3BONSET cHavyana nepeaasaTb OMnoBe-
LLEHWSI, U TONBKO NOTOM JINYHbIE 3BOHKU MUnu npoyme CMC. Takum o6pasom, npu nomowm PLAN aboHeHTbI noboro
mMobunbHoro onepatopa CLUA 6yayT onepaTuBHO npepynpexaeHbl 06 yrpo3e TepakToB, CTUXWUIHbIX GeacTeuid, a
Takke 06 uHbIx YC B parioHe nx Mecta HaxoX4EeHUS UNn MPOXMBaHUS.

CMC-npegynpexaeHus npeactaensaoT cobor obblyHble TEKCTOBbIE coobLeHns pa3mepoM o 90 3HakoB,
OTNpaBnATCA TONbKO Ha TenedoHbl aboHeHTOB, HaxoasAwmxca B 3oHe YC. MoapasgensaoTcs Ha Tpy rpynnbi:
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- COObLLEHUs OT NPe3naeHTa;

- NpegynpexaeHnsi 06 yrpose xusHu n/unu 6es3onacHocTy;

- coobuieHus B pamkax Amber Alert (cuctema novcka NOXMLLEHHbIX UK MPONaBLUMX AETEN).

Y aboHeHTOB OyaeT BO3MOXHOCTb OTKIMHOYUTbL HEKOTOPbIE TPYNMbl NpeaynpexaeHun, Kpome Tex, KoTopble
npuxoasT oT umeHun npe3ngeHta CLUA. Celiyac Ha Bcex HOBbIX TenedoHax ycTaHaBNMBaTCSA Ynnbl, NO3BONSAOLLNE
npuHnmaTe CMC-onoBelleHust o UC. Takke, B Hblo-MOPKCKOM METPO B TEYEHME HECKONbKMX NneT 6yayT ycTaHoBne-
Hbl NepefatoLLme cTaHuMmM MoBUNbLHON cBs3n, YToObl aboHeHTbI Mornn nonydate CMC ot PLAN gaxe B nogsemke. B
Mapaune n B Poccumn Takke cosgaHa cuctema OnoBeLLEHUst Yepe3 MoGunbHble TenedoHbl. AGOHEHTbI nomnyYatoT
OMOBELLIEHMS HE3aBUCUMO OT COTOBOrO onepatopa, CyMMbl CPeAcCTB Ha cyeTy. YCTpOWCTBO, obecnedymBatoLiee 31
npenmyLLecTBa, M3HayanbHO 3anoxeHo B SIM-kapTbl unu TenedoHbl U akTUBU3MPYETCH Npyu HEO6X0AUMOCTH.

NEPBUYHbLIE USMEPUTEJIbHbIE MNPEOBPA30OBATEIJIU
B CUCTEMAX BE3OINACHOCTHU

benopycckuti eocydapcmeeHHbil yHU8epcumem UuHgopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapych

LlepwHés A. O., XodaHosuy C. B.
Muxnrok T. @. — kaHO., buon. Hayk, doueHm

OCHOBHBIMU TEHAEHLMUSMN pPas3BnUTUA COBPEMEHHbIX CUCTEM 6e3onacHoCTn SBNSAOTCA npoueccbl aBToMmaTusaunn, nHTe-
rpauun 1 nHdopmMaThsaumm Ha ocCHoBe NCKYCCTBEHHOIoO MHTENNEeKTa. Havnbonee nonHo aTu TeHAeHUMn NpoABNAOTCA B pasBuTun
COBpPEMEHHbIX AaT4YUKOB TPEBOXHOW CUrHanM3aumun ansi cuctem 6e3onacHocCTy.

MamepuTenbHbI npeobpasoBaTenb — 3TO TEXHUYECKOe CpeAcTBO (AaT4MK) C HOPMUPYEMbBIMU METPOOru-
YEeCKUMW XapakTepucTMKamu, cryxaiwee Ans npeobpasoBaHns U3MEpPSeMOW BeNUYUHBI B APYryl0 BeNUYMHY
UNn nsmepuTenbHbIA CUrHan, yaobHbIn Ans obpaboTkv, XpaHeHus, AanbHenwmx npeobpasoBaHuin, MHAMKALUK 1
nepegayv, HoO HeNOCPeACTBEHHO He BOCNPUHMMAEMbIA ONepaTopoM.

[nsa 6onbllen HarmsagHOCTU NpW NpoBedeHnn aHanusa Ha puc. 1 npuBeaeHbl cxeMbl 0606LLEHHBIX CUCTEM
6e3onacHoCTM 1 xn3HeobecneveHnss oObekTa N YenoBeka.

¥rposbl 6e30NacHOCTH M HHIHEOeAT eNbLHOCTH

| Yenosek TexHOreHHan cpega | Mpupoaa
CbiK obrexra CEX yenoseka
CeHcopbl
C-1 c-2 c-3 C-4 LleHTpaneHEIR
nowap | | (Bona) | [(raz) | [oxpana npoueccop (L) -
| | O3 Y42N0BeKa TE:""'H|-1"-|E:C|‘5'|-'1E:

CpedcTea 2a-

LN (3B)

HcnonHuTensHele yer policTea (UY)

CeHcopel (C) -
maza, yLUM, Koxa
HOC, AZEIK W Op

wutel (TC3) -
CneyogexHna,
BpoHexMner,
cpelcTEa 3a-

-1 y-2 Wy-3 el
creu | |asapuitnas| | nowapo- | || || Y- pyka, orn, S yE
CEA3L zalMTa | | TYLEHKe MO3BOHONH AWK, n rg'r '

: : MEILULE W 4p -

k!
Enlﬂ :l:rl’i My-5 My-6

- amkm | | apymie MY
TOpEI

Puc. 1. Cxembl 0606LLIEHHBLIX CUCTEM DE30MacHOCTU U XN3HeobecneyeHns YerioBeka n oobekTa
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O6ecneyveHne 6e30MacHOCTU U XU3HeOEeATENbLHOCTU BKNoYaeT B cebs Wnpokyto cdepy AesTenbHOCTH, Ha-
NpaBneHHY Ha 3awuTy OT PasnMYHOro BMAA Yrpo3, MCTOYHUKOM KOTOPLIX (M OGBEKTOM 3alunTbl) MOTYT BbICTYNaThb
TPV OCHOBHbIE YacTu: YenoBekK, MPMPOAA U TEXHOreHHas cpeaa (Bce, YTO CO3AAaHO YENOBEKOM).

M3BecTHO, 4TO npu OpraHM3aunm cucTeMbl usmyeckon 3awuTbl 06bEeKTa MCMOMb3yeTCs KNacCu4eckui
NPUHUMN NocrnefoBaTenbHbIX pybexen, Npn HapyLleHWn KOTOpbIX Yrpo3bl ByayT cBOeBpeMeHHO OBHapyKeHbl 1 UX
pacnpocTpaHeHuto byayT npensTcTBOBaTb HagexHble nperpadbl. Takue pybexu (30Hbl 6e3onacHoCcTn) AOMKHbI pac-
nonaratbCsl nocrnegoBaTenbHO, Hanpumep, oT 3abopa BOKpYr Tepputopun obbekTa A0 rnaBHOro, 0cobo BaXkHOro
nometleHus. OnTrmanesHoe pacrnornoxeHuwe 30H 6e30macHOCTV M pasMelleHne B HUX 3MEKTUBHBIX TEXHUYECKUX
cpeacTB 3awnTbl (O6HapyXeHnss 1 NPOTUBOAENCTBUSA) N COCTaBMSAOT OCHOBY KOHLIENUMM OM3NYECKON 3alumThl nobo-
ro obbekra.

Camble pacnpocTpaHeHHble OXpaHHble AaTYMKUM B CMCTEMax OXPaHHOW CurHanusauum — uHdpakpacHble
AaTtunkn. OHM COCTOAT M3 YYBCTBMTENBHOIO NMPOINIEKTPOHHOTO 3fIeMEHTa, YraBnmBaloLLero MHdpakpacHbele (Tensno-
Bbl€) y4un, cneunanbHOM NNH3bl U 3NEKTPOHHOM cxembl 06paboTkM u TemnepatypHow KomneHcaumn. UK gatymk
OBWKEHUSA pearmpyeT Ha ABWMXEHWEe TENNOKPOBHbIX OOBLEKTOB, Hanpumep, YernoBeka, HO He pearmpyeT Ha nnaBHoe
N3MeHeHNe OKpyXatoLLen TemnepaTtypsbl.

OpfHako aHanu3 TeXHUYECKUX XapaKTePUCTUK COBPEMEHHbIX AaT4YMKOB NOKasbiBaeT, YTO B HacTosiwee Bpe-
MSi XOpoLUMe BO3MOXHOCTU MMEIOT Tak HasblBaeMble 4aTYVKN C ABOVHON TEXHOMOrMew, T.e. KOMOMHMPOBaHHbIE AaT-
YMKW. DTN BO3MOXHOCTM MOXHO NPOUNMIOCTPUPOBATL HA NpMMEpPe MUKPOMPOLIECCOPHOIO OXPaHHOIO AaTyuka ABON-
Hou TexHonorun DS970 cdupmel Detection Systems.

[aHHbIN gaTynk obbeauHsieT B cebe NaccuBHbIN MHAPaKpaCcHbI AETEKTOP C NMH30M PpeHenst 1 MUKPOBOST-
HOBbIN AeTekTop Ha acdekTe fonnepa. OH MMeeT ABa TUna gvarpaMMbl HanpaBneHHOCTU: CTaHAAPTHYIO (21x21 M)
n “fNlyy” — 30x3 M. Xopoluas aganTMpyemMocTb K pasfinyHbiM BHELLHUM YCIOBUSAM AOCTUraeTcs 3a CHET He3aBUCUMOW
perynmpoBKN YyBCTBUTENbHOCTU KaXAoro ns getekropos. CurHan tpesorn hopMmpyeTcs Npy ycrosum, 4YTo MHdppa-
KpacHbI M MUKPOBOSHOBbLIV AETEKTOPbl OOQHOBPEMEHHO 3aperncTpupoBani HapylleHne B CBOEN 30He oxpaHbl. [pu
3TOM aMnnuMTyAa M BPeMeHHble napameTpbl CUrHAnoB AN KaXA0ro U3 AeTeKTOpOB AOMKHbI COOTBETCTBOBATL CO-
cToaHuio Tpesorn. [lanee curHan ot UK-getektopa obpabaTtbiBaeTca cxemon “AHannsatop ABMXEHWS”, MPOBepsio-
wew opMy 1 BPeMEHHble XapaKTepUCTMKM curHana. Mukponpoleccop aBToMaTM4ecku noacTpamBaeTcs Nof CKo-
POCTb ABMXEHWA U aMnNauTydy ero curHana. OTOT aHanuM3aTop He AaeT MOXHbIX cpabaTbiBaHWi Ha BO3MYLLEHUS,
BbI3BaHHbIE FOPSAYMMM N XONOAHBIMW BO3AYLUHBIMW NOTOKaMK1, paboToi HarpeBaTenbHbIX NPUGOPOB U KOHAWULMOHE-
pOB, BO3ENCTBMEM NMOMEX OT CONTHEYHOrO CBETa, MOSIHUIA U cBeTa aBTOMOOUMbHLIX dap. “AHanu3atop ABUXeHUs”
obecneunBaeT ABa YpoBHs YyBcTBMTENLHOCTU MIK-geTekTopa.

Cxema peructpaumm n obpaboTkM curHana MMKPOBOJTHOBOIO AeTeKTopa naeHTudunumnpyeT n 6nokmpyeT mc-
TOYHMKM MOBTOPSIIOLLMXCA MOXHbIX cpabaTtbiBaHWUin 1 obecneunsaeT rmbkyo aganTaumio K (OOHOBBLIM BO3MYLLEHNSM.
Mcnonb3yemblii anroput™ paboTbl 3HAYUTENBHO YMEHbLUAeT BEPOSATHOCTb MOXHOW TPEBOMM N COXPAaHSET BbICOKYHO
Ha[EeXHOCTb perncTpaummn peanbHOro HapyLleHWsl 30Hbl oxpaHbl. Kpome Bcero nmpoyero, AaHHbIM AaTunk obecneyu-
BaeT Takke “3almTy OT MacKMpoBaHUS”, (PYHKLUIO “KOHTPONb NPUCYTCTBUS”, 3aLUUTY OT BCKPbITUSA Y aBTOMaTu4eckoe
camoTecTtupoaHue VK- n MB-geTtekTopos.

Take Ana obecneyeHns 3awuTbl Nogen U mMaTepuanbHbIX LIEHHOCTENW UCMOSMb3YIOTCA AaTYMKM  UCKIHO-
YalLe BO3MOXHOCTb BO3HWKHOBEHWS W Pas3BUTUS Noxapa.

PaccmoTpum OCHOBHbIE TUMLI MOAENEN NOXaPHbIX U3BeLLaTenen;

Tennosble u3BeLlaTeny pearvpyloT Ha pe3koe M3MeHeHue TemnepaTtypbl B OKpyxatowen cpege. Kak npa-
BWIO, B HUX YCTaHaBNMBAETCHA MexaHM3M, CnocobHbIN pearmpoBaTe Ha TeMnepaTtypy Ao 75 rpagycos no Llenbcuto.

Tennosble gnddepeHumancHble n3BeLlaTeny — ogHN M3 Hambornee pacnpoCTPaHEHHbIX, TaK Kak xapakTre-
p13yIOTCS ONepaTUBHOCTLIO PearnpoBaHnsa U CTabubHOCTLIO B paboTe. Y HMX BHYTpM pacnonaraetcs napa Tenso-
YyBCTBUTENMbHBIX 3NEMEHTOB. [1epBbIi N3 KOTOPbIX U30NMPOBAH UM HUKAK HE KOHTAKTUPYEeT C OKPYXEeHUeM, BTOpOn
UMeeT BbIXOA HapyXy.

OLIEHKA 3KONOIMM4eCKOro coctosdHna pPOoHUKOB U POOHU-
KOBOMW BOAbI I'.IN. 3ENbBA U 3EJIbBEHCKOI'O PAUOHA

benopycckul eocydapcmeeHHbil yHU8epcumem uHgpopMamuku U paduosanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

CnasuHckas T. /1.
Tenew U. A. — kaHO. eeoep. HayK, doueHm

PogHukn aBnsoTcA caMbiMM MansiMuM BogoeMamu u noaTomy ocobeHHo YA3BUMbI K OENCTBUIO pasfnnyHbIX He6naronpm-
SITHbIX, B OCOGEHHOCTU aHTPOMOreHHbIX PaKkTopoB. Bbicokas cTeneHb aHTPOMNOreHHou Harpysku 3a nocrneaHue cronetne crana
ﬂpMHMHOVI 3aMeTHOro n3aMmeHeHua ﬂaH,D,LIJaCbTOB. OpfHUM 13 NocneacTBuiA 3TOro npouecca ABndeTca pe3koe CHWXeHue 4ynucna poa-
HuKoB. O4YeHb YacTo, 0COBEHHO B CENbCKOW MECTHOCTU, Moaw, yn0Tpe6n9|ﬂ B NMOBCEAHEBHOW XN3HU POAHUKOBYHO BOAY, HE 3a4yMbl-
BaKOTCA O TOM, YTO OHa MOXET HeCTn 6OJ'IbLIJyI0 aNnnMAeMmnosiorm4eckyo onacHOCTb.
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Llenb uccnenoBaHusi — BbisiBIIEHNE UCTOYHUKOB POAHUKOBOW BOAbl Ha TeppuTopum r.n. 3enbBbl U 3efbBeH-
CKOro paiioHa 1 npoBeAeHUe 3KOSOrMYecKoro uccriefoBaHust Bogbl. OGbeKT UccneaoBaHusi: poOaHUKK r.n. 3enbea u
3enbBEHCKOro panoHa.

B xope nccrnenoBaHus Obinv NOCTaBnNeHb! Creayowmne 3agaydn:

1. MNpoBecTu nccnegoBaHne Bogbl OpraHoNenTUYeckuMn MetTogamu.

2. MpoBecTn nccnegoBaHne Boabl XMMUYECKMMU METO4AMMN.

3. Caenatb BbIBOAbI O Ka4yecTBe POOHUKOBOW BOAbI.

4. MpoBecTn yGopKy Ha TEPPUTOPUM POLHUNKOB.

5.Co3aaTb aKonornyeckne nacrnopta BbisiBNEHHbIX POAHUKOB.

MpeomeTom mnccrneqoBaHus SIBNAETCA pOAHMKOBAsA Boda M3 ceMu UCTOYHMKOB: PogHuk Ne1, ypouniie «Ta-
Tapuwwkny, pogHuk Ne2 n. Ctapas Becb, necHol maccuB, pogHuk Ne3, parioH gamb6sbl, (npaBbii 6eper p. 3enbBsHKa),
poaHuk Ne4, yn. ConoBbéBa, NpaBbii 6eper p. 3enbBsiHka, pogHuk Ne5 a. 3eHbkoBUbI, (MTaMSATHUK NPUPOLbl MECTHOTO
3Ha4veHus), pogHuk Ne6 a. MeawwkoBuum, kapbep OPCY Ne118.

VMccnegoBaHue npoBoAUIIOCh OPraHONENTUYECKUM U XUMUYECKMM MeTodaMu. C NOMOLLbKO opraHonenTuye-
CKUX METOLO0B ONpefensnvcb crieayloLlmne XxapakTepucTukM BoAbl: NPO3padyHOCTb, TEMMEPATYPHBIA PEXUM, UHTEH-
CMBHOCTb 3anaxa, BoAOpPOoAHbI nokasatens pH, MyTHOCTb, LIBETHOCTb. C MOMOLLbIO XMMUYECKUX METOAOB NPOBOAU-
NoCb KavyecTBEHHOE OOHapyXeHWe KaTWOHOB >Xenesa, KaTUOHOB Meau, pPTYTW, HATpaT WMOHOB, (HEHOSOB, XJopua-
WOHOB, CynbdaT-1MoHOB 1 KONMYEeCTBEHHO OGHapyxeHue xenesa, Mean, XNopua-MOoHOB, CyrnbdaT-MOHOB, HATPATOB.

Mo pe3ynbTaTtam opraHonenTUYecKkMxX nokasarteneln poaHUKoBasi Boda siBNSieTCs NPUroaHON AN NUTbs, Tak
Kak BCe MoKasaTenun COOTBETCTBYIOT HOPME.

XvMnyecknii aHanua BoAbl Nokasar, YTo Boda 13 nccriefyeMbiX POOHUKOB SBMSAETCA NPUrogHOM ONs NUTbS.
Bce nokasatenu B npegenax HopMbl. CaMol 4MCTOM MO BCEM MNOKasaTensiM okasanocb Boda B pogHuke Ne 5
0.3eHbkoBLbl M pogHuke Ne2 a. Ctapas Becb, necHoit Maccu. Camas xygLlas no BCEM NnokasaTensim Boga B POAHU-
ke Ne 4,yn. ConoBbéBa, NpaBbii 6eper p. 3enbBsAHKa, HO U OHa COOTBETCTBYET HOPME.

Bcs Boga 13 vccnegyemblX POOHWUKOB SIBNSIETCS MPUIOAHOW ANst MUTbS, HO SKOMOIMYeCcKkoe COCTOsIHWME pof-
HUKOB SIBNSIETCS HE COBCEM 6raronony4yHbiM, T. K. OHU NOABEPralnTCsl BO3OENCTBUIO ECTECTBEHHOMO M @HTPOMOreHHo-
ro 3arpsi3HeHust.

B xope otbopa npob BOALI U3 POAHUKOB, MPOBOAMMIACL YOOpKa NpueratwLmx TePPUTOPUiA K pogHMUKaMm.

Mo pesynbTatam nNpoBeAeHHON paboTbl MOXHO MPEANOXUTbL Creaylwmne pekoMeHgauun: MHpopmMmpoBa-
HMe HaceneHne 06 3KOMOrMYECKOM COCTOSIHUM POOHMKOB, YCOBEPLUEHCTBOBAHWE CUCTEMbI OYUCTKN JIMBHEBbLIX CTO-
KOB, YCUIIEHME Cnpoca CO BCEX MPUPOAONONb3oBaTenen 3a 4eTkoe cobniogeHne TpeboBaHMI BOLHOMO 3aKoHoAa-
TenbCcTBa.

Cnncok UCcrnosib3oBaHHbIX MCTOYHUKOB:

AwmxmmHa, T.A LkonbHbIA akonormyecknii MoHuTopuHr/ T. A. AwmnxmuHa, M., 2000 — 386 c.

EpemuH, B.M. Skonorus / B.M. Epemun, I'.A. BaBTyTo, MH., 1998 — 206¢.

3yes, B.H. N3yueHne n oxpaHa BogHbIx 06bekToB / B.H. 3yes, MH., 2008 — 66 c.

Maspwues, B.B. OcHoBbl akonoruu / B.B. Maspuwwes, MH., 2005 -416¢.

CaytkuHa, T.A. Onpegenutens Bbiclunx pacteHuid/ T. A. CayTkuHa, MH., — 1999.-320 c.

YenHokoB, A.A. OxpaHa okpyxatowen cpegbl / A.A. HYenHokos, J1.®. KOweHko, MH., 2006 — 255¢.

YepeaHuueHko W.INM. Skonorua. Niccnegosatensckas gestenbHocTb yyawmxes./ W. . YepegHuyeHko,- Bonrorpaa,2010.-134 c.

N or N2

NMPOBJIEMbI NMPU UCIMOJIb3OBAHUU NMECTULUMNAOB

Benopycckuli eocydapcmeeHHbIl yHUgepcumem uUHgopMamuku U paduo3rieKmpoHUKU,
2. MuHck, Pecnybnuka benapyco

Yyeauros K. B, Keepa E. B
Kanurosuy A. C. — kaHO. mexH. Hayk., doueHm
OueHka NpMMEHEHUs] MECTULIMAOB Ha COBPEMEHHOM 3Tarne HOCUT HEOAHO3HAYHbIN XapakTep.

Mectuumapl nNpeacTaBnstoT cobOM MCKYCCTBEHHO CO3[aHHble BELIECTBa, WCnonb3yemble Ans 6opbObl C
BpeanTensMu 1 6onesHsmmn pacteHnini. OHM NoapasfensoTcs Ha criedyowme rpynnbl: MHCeKTMUMabl — ans 6opbbbl ¢
BpPEAHbIMU HacekoMbIMU, PyHrMUMabl 1 GakTepuunabl — Ans 6opbObl ¢ GakTepuanbHbiMM GONE3HSIMU pacTeHuNn,
repouumabl — NPOTUB COPHbIX PAaCTEHWIA, akapuuuabl — OT pacTUTENbHOSIAHBIX Krewen. B HacToswee Bpemsi okono 6
MIH T NEeCTUUMOOB MOCTYNnaeT Ha MUPOBOW PbIHOK. [MpOMbILLNEHHOE MPOM3BOACTBO MECTULIMAOB COMPOBOXOAETCSA
nosiBrneHnemM noboYHbIX NPOAYKTOB, 3arps3HAIOLLMX CTOYHbIE BOAbl. B CTOYHBIX Bogax valle Bcero obHapyxuBatoTcs
WHCEKTULUMABI, (PyHrMuMAapl U repbuumnael. 3T BewecTBa MMEIOT Nepros nofypacnaga A0 HECKOMNbKUX AeCATKOB NeT U
OYeHb YCTOMYMBBI B OKpY>KatoLLIe NpUpoaHON cpeae.

MpyMeHeHWe pasnuyHbIX rpynn NeCTULMAOB AaeT 3PMEKTUBHBIN pe3ynbTaT, OAHAKO NPeBbILLEHNE AONYCTUMbIX
KOHLIEHTPaUuiA NpUBOAMT K HaKOMMEHWIO UX B MO4YBax, MUrpauuym no NULLEBbIM LENsiM, NOnagaHuilo B OpraHvam
YyeroBeka.

B Pecnybnuke Benapycb 3a nepuog NpUMEHEHUsI NECTULIMOOB B NOCMeaHME OECATUINETUSI NPOLLIOro CTONeTust
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HaKOMUMOCh CBbIWe 6 ThIC TOHH 3anpeLleHHbIX 1 HenpurogHbix nectuumaos. C 1971 r no 1988 r GbINO 3aXOpOHEHO
OKOI10 4 ThIC TOHH NECTULMOO0B C UCTEKLLNM CPOKOM FOAHOCTU.

3axopoHeHne NecTMumMaoB, Kak OCHOBHOrO crocoba ux obesspexuBaHus, ¢ 1988 r. 3anpelleHo. 3a nocnegHuin
nepvog no CaMbiM OCTOPOXHbIM MOACYETaM B pecrnybrvke HaxoauTcs Ha XpaHeHuu npumepHo 1,5  ThicAY TOHH
NecTMUMAOB, 3aMpeLLEeHHbIX K MPUMEHEHNIO B CENbCKOM XO3SAMCTBE, @ Takke Npulliellnx B HErogHOCTb B pesynbTare
ONUTENBHOIO XpaHeHWs 1 yTpaTe MapKMPOBKU 1 JIOKYMEHTaLMW, XapakTepmuaytoLwmx nx ceonctea. Haxogsch Hepeako B
HEMNpUCMNocoGNEHHbIX AN WX XpaHeHWs M3 necTMuuaoB obpas3oBanuck cMecu, obnagjatolme HeU3BECTHLIMU
cBoncTBaMu. Haubonbluee KONMYECTBO HEMPUIOAHLIX WM 3amnpeLleHHbIX K MPUMEHEHWIO MECTULMOOB B HacTosilee
BpeMS COCpeaoTo4eHO Ha Tepputopum MuHckon n MpogHeHcko obnacTen.

B kayecTBe NONOXUTENBLHOIO NpUMepa obpaLleHns C NecTMUuaaMm MOXHO NPUBECTM pe3ynbTaTbl COBMECTHOrO
6enopyccko-gartckoro npoekra «O6crnegoBaHve U yTUNM3auUMsA CTapbiX HaKOMMEHHbIX nectuuuaoB B Pecnybnvke
Benapycb». Peanv3oBaH [OeMOHCTPAUMOHHBLIN MPOEKT Mo nepeynakoBke nectuumgoB Ha 6Gase OAO «Cnyukast
CenbXo3XUMus», rae cenyac XpaHUTCA B XOPOLLMX CKNaackmx ycrnoemsax 6onee 300 TOHH HEMPUIrOAHbIX NECTULMAOB.

B o6Lem npobnemsbl, CBSI3aHHbIE C NECTULIMOAMU, MOXHO CBE3TU K CIeAYHOLLMM:

- 0be3BpexuBaHNe 3anpeLleHHbIX U HENpUrogHbIX NEeCcTULUMAOB, HaXOASALWMXCS Ha XpaHEHUM Ha cknagax
06beanHeHns «CenbXxo3xXumms» 1 CenbCKOXO3SNCTBEHHBLIX NPeanpuUaTUii;

- pa3BuTME PE3NUCTEHTHOCTY BpeauTenewn K aTuM npenaparam;

- YCTOMYMBOCTb MECTULUMOOB B OKpyXKalolen MpupoaHOM cpede M HaKOMfieHMe ux B BO3pacTaroLLmX
KOHLETPALMSX B XUBbIX OPraHn3Max;

- POCT MartepuarnbHbIX 3aTpaTt Ha NPYMEHeHVe NecTULMAOB;

- HeXXenaTenbHble BO3OENCTBUSI HAa OKPY>XKaoLLIYH0 cpeay M 300POBbEe YenoBekKa.

CnMCcoK UCNonb30BaHHbLIX NUCTOYHUKOB;

1. KanuHosuny, A. C. OueHKa COCTOSIHUSI 3aXOPOHEHHbIX U HEMPUTOAHbLIX K NPUMEHEHUI0 NecTUUmMaos. - /
A. C KanuHosuy,., P. A. IOpesud - TECEN,- MuHck, -2003 -31-34 c.
2. KysbmuH. C. W. MNectnumabl B Benapycy; nHBeHTapusaums, MOHUTOPUWHI, OLEHKa BO3OEWCTBUS Ha

okpyxatoweto cpegy. / C. N., KyabmuH. A. A., CaBocTeHko —MuHck, BenHWL, «3Skonorusay», -2011. -84 c.

CUCTEMA OBECINEYEHUA BE3OIMNACHOCTU TEXHOJTOMMYECKNX
NMPOLIECCOB HA OOO «INMPOMXET-3KC»

benopycckul eocydapcmeeHHbIl yHU8epcumem UHghopMamuku U paduosanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Pomanrwok A. I
MenbHu4eHko [. A. — kaHO. mexH. HayK, doueHm

Komnanuna OOQ"MpomkeT-aKc" 3aHMMaeTcs NPOM3BOACTBOM, MOCTaBKOW, MOHTaXOM W obcnyxuBaHuem obopynoBaHus
Ons nNUWeBOW nNpoMbIWwneHHocT. [na cbopku nuueBoro obopyaoBaHUS — MCMONb3yeTcsi anekTpogyroBas cBapka. [lpwu
3MeKTPOAYrOBON CBapKke KPOMKM COeAMHSEeMbIX [AeTanei pacnnaBnsioTCH 3MeKTpU4eckuM AyroBbiM paspsaoM. [ns cBapku
HeobXoanM CUNBbHOTOYHBIN UCTOYHUK MUTAHWUSA HU3KOTO HaMpPsHXKEeHWsi, K OQHOMY 3aXWMYy KOTOPOro MpUCOeAMHAeTCs cBapvBaemast
getarnb, a K ApyroMy — CBapOYHbIf 3MeKTpod. AnekTpuyeckas ayra npeacraBnsieT co6ov yCTONYMBBIN ANUTENbHbIN 3MEKTPUYECKUI
pa3psa Mexay ABYMS 3MeKTpoAaMu B MOHM3MPOBAHHON rasoBol cpefe. [lyra cocTouT 3 aHofgHon obnacTtu, katogHow obnactu u
ctonba. MaBHasa ponb AyroBoro paspsiga — npeobpasoBaHWe ANeKTPUYECKoW IHepruv B Tennosylo. TemnepaTypa Ayry Ha ocu
razosoro ctonba gocturaet 6000...7500°C, 4To No3BonsieT pacnnaBnAaTb NPAKTUYECKN BCE MEeTanmbl U crnaBbl. Ha noBepxHOCTAX
aHoda u katofa Temnepartypa Ayru cHkaetcs o 3500 — 4000 0C. Cton6 pyru okpyxeH nrnameHem (opeornom). M3-3a 6onbLuon
KOHLIEHTpauun Tenna u BbICOKMX TemnepaTyp Mpu CBapke TOHKOrO MMM NErkonnaBKoro MeTanna, a Takke YyBCTBUTENbHBIX K
neperpeBy BbICOKOYINEPOANCTbIX, HEPXaBelLWMX W NervpoBaHHbIX CTanen SnekTpUYeckylo Ayry nuTaloT TOKOM obpaTHow
nonsipHoOCTU. To €CTb «MUHYC» UCTOYHUKA TOKa NOAKMIOYADT K U3AENUI0.

B pesynbTaTe o4eHb BLICOKMX TemMnepaTyp Ayr BO3HUKAOT onacHble hakTopbl: UHTEHCUMBHOE U3MyYeHne CBapo4HON Ayrn B
ONTMYeCKOM AuanasoHe (ynbTpaduoneToBoe, BUAUMOE, MHAPaKpaACHOE) U MHTEHCUMBHOE TemnnoBoe (MHdpakpacHoe) M3nyveHue
CBapvBaeMbIX U34eNui N CBapOYHOW BaHHbI

Takum obpas3om, B npouecce CBOeWi TPYAOBOW AeATEeNbHOCTW 3MeKTPOCBapLUMK MNOABepraeTcs BO3AENCTBUIO Lenoro
KOMMNMeKkca onacHbIX W BPeAHbIX MPOW3BOACTBEHHbLIX (HaKTOPOB (PU3NYECKON WM XMMWYECKOW MpUpoAbl: TEnnoBoe MU3nyyeHue,
CBapOYHbIN a3po30rb, UCKPbI 1 BpbI3ry pacnnaBneHHoro MeTanna v Lunaka.

MMeHHO 3Tu cbakTopbl BbI3bIBaIOT NpodeccnoHanbHble 3abonesaHns 1 TpaBMaTUyeckne noepexaeHus. [ipyrue BpeaHocTu:
rasbl, LWyM, SMEKTPOMarHUTHbIe OIS, UMEKT MeHbLUee 3HayeHWe W OObIYHO He chyXaT NpUYMHOM NpPOdEeCcCHOHanbHbIX
3aboneBaHun. [o3TOMy HeOOXOAMMO yAENUTb AOIMKHOE BHUMaHNE OCHOBHBIM MOpaatowmum dakropam.

C uenbto obecneveHnss GesonacHOCTU MNpu MnpoBedeHWn cBapoyHbiX paboT Ha OOO «[MpoaXeKT-aKC» MPUMEHSIIOTCS
creaytoLme OCHOBHbIE MEPONPUSITUS.

1.MpuMeHeHne cuctem BEHTUNALMN

[ins ynaBnuBaHWsi CBApOYHOro a3po30rs Y MecTa ero obpasoBaHus Npu paccmaTpuBaemMbix cnocobax obpaboTkn metanna
npeaycMOTPeHbl MeCTHble OTCOCHl. KOHCTPYKLMM MECTHbIX OTCOCOB BbIMOMHEHbI B BUAE BbITSXKHOTO LiKadha, BepTUKanNbHOW vnn
HaKMOHHOW NaHenu paBHOMEPHOrO BCACbIBAHWS, MAHENbHOrO HAKIOHHO-LLENEBOro OTCOCa, CTOMa C HWKHUM MOAPELLETOYHbIM
OTCOCOM W HaABWXHbIM YKpbITeM K T.n. CKOpPOCTb OBWXEHWSA BO3Adyxa, CO3faBaeMasi MeCTHbIMW OTCOCaMW y WCTOYHUKOB
BblAeneHusi BpeaHbIX BELLECTB Npu py4HOW CBapke cocTaBnsieT He MeHee 0,5 m/c.

118



51-a Hay4yHaa KoHpepeHyua acnupaHmMos, MazucmpaHmos u cmyoeHmos bIrYUP, 2015 e.

KonnuyecTBo BpegHOCTEW, NOKannsyeMbiX MECTHbIMU OTCOCaMM (C y4EeTOM CKOPOCTM ABMXEHWUS BO3AyXa B MOMELLEHUN U
Apyrmx haKkTopoB), ANSA BbITSHKHbIX LWKadoB cocTaBnseT He 6onee 90%, ANa ocTanbHbIX BUAOB MECTHBIX OTCOCOB - He 6onee 75%.

OctaBlweecsi konuyecTtBo BpegHocTen (10 - 25%) pasbaBnsieTcs 00 npedenbHO AonycTuMon koHueHTpauum (MAOK) c
NOMOLLIbI0 06LLLIEOOMEHHOM BEHTUNSALMN.

Ob6LeobMeHHaa BEHTUNALMA TakkKe NpeaycMoTpeHa B xoA4e TeXHOMornmyeckoro npouecca. MNpuyem pasgadya npuTo4HOro
BO3[yXa OCYLLECTBNSAETCS:

a) paccesiHHO B pabo4ylo 30HY MOMELLEHWUN, B OCHOBHOM Ha HECBApOYHble Y4acTKu - TaM, rAe BbITSHKHAA BEHTUNAUMS
pelleHa NoCpPeACTBOM YCTPOMCTBA MECTHBIX OTCOCOB.

6) cocpeOTOYEHHO B BEPXHIOIO 30HY MOMELLEHUI - B OCTanbHbIX CIyYasix.

CkopocTb ABMKEHNS Bo3dyxa B paboyert 30He HaxoamTcesa B npeaenax ot 0,3 go 0,9 m/c npy anekTpoayrosovi CBapke.

2. Ucnonb3oBaHue cpeACTB MHAMBUAYaNbHON 3alUMThbI.

Ons 3awmTel NUUa 1 rnas ot AeNACTBUS NTyYUCTON SHEPIMMN INMEKTPUYECKON AyrK, a Takke OT UCKP 1 BpbI3r pacnnaBneHHoro
MeTanna ceapLivkmM obecneveHbl WUTKamMy unyM Mackamu. B 3aBMCMMOCTM OT BENMYMHBI CBAPOYHOrO TOKa MMM SPKOCTU rasoBoro
nrnaMeHn BO3MOXHO NPUMEHEeHNe cBeToUnbLTPOB.

3aluTHbIEe CTekna, BCTaBleHHble B LWUTKU M Macku, CHapYXuW 3aKpblBaloT NPOCTbIM CTEKIIOM AN NpefoXpaHeHus ux ot
OpbI3r pacnnasneHHoro Mmetanna. LLntkn n3rotaBnmealoT 13 M30MSALMOHHOIO MeTanna - pmbpsl, aHepbl 1 No hopme n pasmepam
OHM JOIMKHbI NMONMHOCTbIO 3almLaTh nuuo u ronosy ceaplmka (FTOCT 1361-69).

[nsa ocnabneHus peskoro KOHTpacTa Mexay SIPKOCTbIO AYr U Mamnow SIPKOCTbIO TEeMHbIX CTeH (kabuHbl) nocnefHve
OKpalLUMBalOTCsl B CBETNble TOHa (Cepbli, ronybow, XenTbil) ¢ AobaBreHMeM B KPACKy OKUCU LUMHKA C LeNbl YMeHbLUeHUs
OTPaXKeHUs1 yNbTpadunoneTosbixX nyven Ayrv, Nagatolmnx Ha CTeHbI.

O6pasytoLlumecs npu AyroBow cBapke OpbI3ry pacnnaBrneHHoro metanna umetoT Temnepatypy Ao 1800 0C, npu koTopon
ogexaa mu3 nobow TkaHW paspylwaeTcs. [Ana 3awutbl OT Takmx 6pbI3r ncnonb3yoT crneuoaexay (6prokn, KypTKy U pykaBulbl) 13
6pe3eHTOBON UNK CneLnansbHOM TKaHW.

3. 3awmTa oT NnopaxeHUs INEKTPUYECKUM TOKOM.

Bce kopnyca cBapouHbIX YCTAHOBOK, reHepaTopoB, 3neKkTpoABWraTenen, CBapouvHbIX TpaHCOPMAaToOpoB W APYruX
YyCTaHOBOK 00fA3aTenbHO 3asemneHbl. BTopuuHylo obmOTKy TpaHcdopmatopa Ha criyyal onacHocTM npu npoboe Ha Hee
NEePBUYHOrO HanpsHKEHWs 3a3eMNSIOT BMECTe C MeTalfIM4eckMm KOXYXOM. YCTPOWCTBO ANS BKIOYEHWUS W MepeknioyeHns
3NEKTPUYECKOro ToKa MMEET 3a3eMIEHHbIE 3aLLUTHBLIE KOXYXM.

4. pyrne Mepbl 6€30NacHOCTU TEXHONOrMYeCKUX NPoLIeccoB.

["paH1Ubl NpoxoaoB, Npoe3aos, paboyrx MecT U CKNadckux NomeLLeHnin 0603HaYeHbl XOPOLLO BUAUMBIMK 3HakaMu (Genon
HEeCMbIBaeMOW KpacKom).

Csapka, Hannaeka 1 pe3ka Mefkux v CpefHWUX U3Aenuii Ha CTaLMOHapHLIX MecTax NpousBOAUTCA B KabUHaxX G OTKPbITbIM
BEPXOM.

Mpu paboTe, CBSA3aHHOM C MPUMEHEHWEM 3alMTHbIX ras3os, OOLWMBKa MO BCeMy MepuMETPy He A0XOoAUT OO nona Ha
pacctosHune 300 mm.

Mnowaakb kabuHbl JOCTaTOYHA AN pa3MeLLeHUsi CBapOYHOW YCTAHOBKW, CTONa WNW KOHAYKTOpa U U3Oenuin, noanexaiumx
obpaboTke. CBOOGOAHAA nnowaab B KabMHe Ha OQUH CBApPO4HbIN MOCT cocTaBnseT 3,2 M2, YTO COOTBETCTBYET TPEOOBaHUSIM.

Mpn cpaBHeHWn B fgaHHOW paboTe MHTErpanbHOM OLEHKW TSHKeCTW Tpyda cBaplumMka A0 W Nocne MNpUHATUS Mep no
CHWDKEHMIO BO3ENCTBUSA OnacHblX pakTopoB BbISICHUIOCh, YTO KaTeropuio TAXECT Tpyaa yAanock CHU3UTL C MATON Ha YeTBepTYIo.
CHWXeHVWe [OCTUrHYTO NyTeM aBTOMaTu3auMu Mpolecca, OAHAaKo B HacTosilee BpeMsi 3TW peLUeHUst HaxoasiTcs B CTaguu
pa3paboTku. M noka OCHOBHbIM AENCTBYIOLLMM NMLOM Mpolecca OyAeT YenoBek, Npouecc cBapku byaeT XxapakTepusoBaTbCs Kak
TSXKEnNbIA TPyA.

Cnuncok ncnornb3oBaHHbIX UCTOMHUKOB:

1. TOCT 1361-69 Wntkn n mackn gna 3awmutbl anekTpocsaplymka. OCHOBHble napamMeTpbl U TEXHUYECcKMe
TpeboBaHua

2. MenbHuk, M. M.- BblcOko4acTOTHbIN cBapoyHbin annapat / M. M MenbHuk. - Mockea, 2000.

9KOAOOM - HALWUE BYAYLUWIEE

Benopycckul eocydapcmeeHHbil yHU8epcumem uHgopMamuku U paduoaieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

lopbauéea E. B., Kynau K. B.
Poiwkens O. C.— kaHO. c.-x Hayk, doueHm

OCHOBHOW Lierblo HaLLEN XU3HU SIBNSETCS MakCUMarbHOE CHIDKEHUE HEraTUBHOIO BMUSIHWSL Ha OKpYXatoLLylo cpedy. B atom
HaM NMOMOXeT CTPOUTENbCTBO IKOSOMMYECKUX JOMOB.

OKOA4OM — 34aHMe C NOSMIHOCTbIO aBTOHOMHOW CUCTEMOW M3 BO30GHOBISIEMbIX MCTOYHUKOB SHEPTUM, KOTOPOE He
Tonbko obecrneumBaeT cebs aHepruen, Tennom, a Takke BeaeT nepepaboTky U yTunmusaumio BbIToBbIX OTXOA0B, 6e3
Bpeaa Ans akonoruun. [loM formkeH 6biTb YCTPOEH TakuM 06pa3oMm, YTOObI TEPATh Kak MOXHO MeHbLLE Tenna.

BaxHbIli acnekT akogoma - aHeprocbepexeHue. [ns Toro, YTobbl 4OCTMYL 3TOrO, HY>KHO MCMOMb30BaTb Takue
anbTepHaTMBbI Kak CoNHeYHble 6aTapen (KonnekTopbl, MO3BOMSOWME HarpeBaTb BO3AyX U BOAY U Npeobpas3oBbiBaTh
3HEPrUI0 CONHLA B 3MEeKTPUYECTBO), BETPSIHbIE reHepaTopbl Ui OTOMMEHME Mo NPUHUMUMY XOnoaurbHMUKa (TENNoBble
reHepaTopbl).

Cnenyowwmnin 1 HEManoBaxHbI acrnekT - otaenka goma. Kak npaeBuno, oM JOMmKeH ObiTb M3rOTOBMEH U3 MaTe-
pvarnoB Nerko nornyvyaemMblX, TO €CTb He C MOMOLLBIO CXKUFaHUS UMK 3arpsisHEHUst Yero-To. B kayectBe Takux maTe-
pvarnoB MOXHO UCMOSb30BaTb AepeBo, CTEKINOBaTA, CpeccoBaHHas 6ymara, neHonnact, conomMa.
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[MaBHbIM OTNMYMEM 3KOLOMOB OT CTaAHAAPTHbIX, B MEPBYH ouyepedb, SABMSeTca 3KonormyHocTb. Mpu cTpoun-
TeNnbCTBE LOMOB MCMOMb3YTCA TOMbKO SKOMOTMYECKN YNCTble Matepuanbl, YTO MO3BOMSET OTMMYHO YyBCTBOBATb
cebs B NomMelLLeHnn 1 He BpeauTb OKpyxatoLlen cpege. Bropoe oTnmume — 9KOHOMUYHOCTD (B 9KOAOMaxX COKpaLLeHbI
pacxodbl Ha aKcnnyaTaumio). SKogoMa He 3aBUCAT OT SHEPreTUHECKUX CETEN U NPOYNX PECYpPCOB B CUIY MCMOMb30-
BaHWsi BO30OHOBISAAEMbIX MCTOYHUKOB SHEPTUM, YTO SBMAETCA TPETbUM OTNINYNEM - aBTOHOMHOCTb.

Tak xe BaXXHO Ha YpPOBHE NMPOEKTUPOBAHUS paccyvTaTb NPaBUIIbHYIO FEOMETPUD 3[4aHWs, OPUEHTUPOBATL MO
CTOpOHaM CBETa U 30HMPOBaTb B COOTBETCTBUN C HUMMN.

Mpu cTponTenbCcTBE HAaOo 06PaTUTL BHUMAHME Ha KOPMYC 3KOAOMA, KOTOPbIA A0oMmkeH 3hEKTUBHO COXPaHSTL
Tenno. [ina aToro cnegyeT ucnonb3oBaTh MaTtepuarnsl, NO3BOMSAOLLME CHU3UTL TEMNONOTEPU, Grnarogaps Yemy Hako-
NMEHHON OHEeM 3Heprumn xBaTuT Ha oborpeB B HOUM. [LOGUTBCS yCUNEHUS Tenno3alimTbl MOXHO 3a CYET Tak Ha3bl-
BaeMbIx «ByepHbIX 30H», B KAYeCTBE KOTOPbIX BbICTYNAKT TENMNWLbI, rapax, BepaHaa unm macrepckas.

HemanoBaxHo 1 T, 4TO PyHAAMEHT 1 CTEHbl 3KOAOMAa AOMKHa ObiTb M3 HaTypanbHbIX MaTepuanoB, Taknx Kak
rMnc unu Kepamuika, U3BeCTb Unu aepeBo. Ecnn B kavecTBe gekopa Bbl XoTenu Obl OCTaBUTb HEOLUTYKaTypPEHHbIV
KMpMNWY Unu runcoBble 6r1oKkn — 3TO BMOSHE JOMYCTUMO.

BTopoli Mo 3HAaYMMOCTU 3MEMEHT 3KoA0Ma SIBMSIETCS Kpbilla, KOTopas He TONbko obecneynBaeT TEMNO3aLlnTy,
OHa CMYXUT B KA4YeCTBE 3aliuThbl Ansi CTEH U yHAAMEHTa OT 0cagkoB. 34ecb MOryT ObiTb pa3MeLLeHbl COMNHEYHbIE
GaTapeun. K Tomy e, ¢ NOBEPXHOCTU KPbILLUM MOXHO cOGUpaTh BoAy, KOTOPYIO MOCne UCMonb3oBaTk AN Nnonvea unm
TEXHUYECKNX HYXA,.

BaxHO ucnonb3oBaTb KayeCTBEHHblE KOHCTPYKUMU C 3HeprocbepexeHnem. Ocoboe BHUMaHWE yaensieTcsi
OBYXKaMepHbIM U TPEXKAaMEPHbIM CTEKIONakeTam C HU3KUMUW NnokasaTensamm Tennonepeaaydu.

OKOOOM MMEET MHOXECTBO MNIOCOB: HE3aBUCMMOCTb OT LiEH Ha 3Hepropecypchbl, HET HeobXoAMMOCTH NpoKna-
OblBaTb BHYTPY 34aHus Tpybbl BOOSHOIO OTOMMEHUS, CTPOUTL KOTEMbHbIE, EMKOCTU ANsl XpaHeHWs TonnvMea 1 T. 4.
Takow [OM NO3BONSET XWUTb B rapMOHUM C NPUPOJOW, B Donee YMCToW 1 3KonorndHon cpene, obecnevmsas 6onee
Ka4yeCTBEHHbIN YPOBEHb XMU3HW 1 300POBbS YEroBekKa.

Ho ecTb 60nbLUO MUHYC - 3KOAOMa MOCTPOUTL MOXHO HE Be3ae, OHWM HEeLOCTYMHbl TaMm, rae ConHue He CMOXeT
obecneunTb 4OCTAaTOYHOW SHEPrMen AoM, OaXKe MPU SKOHOMUYECKM Pa3yMHOM ero ytenneHun. Ho rmaBHbIM MUHYCOM
OaHHOM cucTembl siBNsieTca ero 6onee BbiCOKasi LleHa No OTHOLUEHMIO K NPOCTbIM JOMaM, OAHaKo 3TW “nuwiHue” 3a-
TpaTbl OKynatTcs yxe B TedeHune 7-10 ner.

BonbLIMHCTBO 3KOAOMOB MOCTPOeHO B 'epmanmu, Oanum n Lseunn. Hanbonblumnx ycnexo B 3Ton cdepe Aoc-
Turna Nepmanus. Pa3paboTku B 310N cchepe NOCTOSHHO COBEPLLEHCTBYIOTCS.

CnMCoK UCMNOMb30BaHHbLIX NCTOYHUKOB:
1. MakgoHang, C.O. Ctpovite AoM 13 conomeHHbIx 6rnokos / C.O. MakgoHang, M. MupmaH // Munck, 1996. - 60 c.
2. [Mpobnembl akonoruydeckoro xunuwa // C6. noa. pea. Jimukesnd B.K. // ULHAN3MKunuwa — M., 1991. - 111 c.
3. CapHaukuii, 3.B. SHeproadpdekTnBHble 3gaHus / 3.B. CapHaukui, H.IM. CenusaHos // M., 2001. — 123 c.

NPOBEOEHUE OLEHKN PAOUALUMOHHON OECTAHOBKU HA HA-
YAIIbHOM 3TAINE ABAPUUN A3C

benopycckuli eocydapcmeeHHbIl yHU8epcumem uHghopMamuku U paduosanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

[y6osuk A. P.
BauenuH E. H. — kaHO. mexH. Hayk, doueHm

OnbIT paGoTbl NPeanpUATUR SHEPreTUKW, B TOM YKUCIie NPEANPUSTUIA SAEPHOro TOMIMBHOIO LMKIa NOKasbiBaeT, YTo BO
BPeMsl aKCMnyaTauuu, B npolecce oTpaboTku Hambonee ONTUMarnbHbLIX TEXHOMOMMYECKUX PEXMMOB, HECMOTPS Ha MpPUHMMaeMble
cTporme mMepbl 6€30MacHOCTU HE WCKITIOUEHbl aBapuiiHbie CUTyaLuu, NPUBOASLLME K HEKOHTPONMPYEMbIM BbiBpocaM paavoaKkTus-
HbIX BELLECTB B OKpYXKaloLLyto cpesy.

OpHako nnaHvpyeMblii pocT 06bEMOB NPOM3BOACTBA, NPOMBILLIIEHHOCTUN yXe cevac 3acTaBnseT 3aayMbl-
BaTbCsl 06 yBenuyeHnn BbIpaboTKN aNEKTPO3IHEPrNM, B TOM YMCIe 38 CHET aTOMHOW SHepreTukn, mporpamma pasBu-
TUSI KOTOPOW NPUHATA B CTPaHe.

B MVpoBOI MpakTuke MCMNOMNb30BaHUsi aTOMHOW 3HEPrM OCHOBHbIM TpeboBaHueM obuiectBa crano obec-
neyeHne 6e3onacHOCTU He TOMbKO AN paboTalLero Ha CTaHUUN nepcoHana, Ho U Ans NOCTOAHHO MPOXMBAIOLLEro
B 30He BnnAHuA ASC HaceneHus. B otnnune OoT HEOQHOKPATHO MPOBEPEHHbLIX NPAaKTUKOM OBLLENPUHATBLIX Mep no
3awuTe nepcoHana, B OTHOLEHUN HaceneHns HeobXoAMMO MPUMEHSATb KOMMEKC MEepPONpUATUIA, HanpaBiieHHbIX Ha
obecneyeHne oxpaHbl 300pPOBbS B TEYEHWE BCEro nepuoga aKcniyaTauum aToMHON CTaHuuW, B TOM YMcrie npu pa-
AVaLMOHHON aBapuu.

[HanbHenwee pa3BuTMe aTOMHOW 3HEPreTUKM HEeBO3MOXHO Oe3 obecneuyeHusi yBepeHHOCTU obliectsa B
BbICOKOW cTeneHn 6e3onacHoCTn paboTbl AAepHbIX YCTAHOBOK, UCKITIOYAIOLWMNX BO3MOXHOCTL NepeobyyeHns nepco-
Hana n HaceneHus. MoaToMy pasnUyHbIMW rOCYAapCTBEHHBLIMU CTPYKTYpaMu U ApYruMn opraHuM3aumsaMu BegeTcs
HenpepbIBHbIV paganaLnoHHbIN KOHTPOSb B paoHe pasmelteHns ASC 1 nonyyveHHble pesynbTaTbl U3MEPEHNI LLNPO-
KO OCBeLLaloTCs B cpeacTBax MaccoBon UHopmaLmmn.

B cnyyae BO3HWMKHOBEHWS aBapum Ha CTaHUUW Hanbonee OTBETCTBEHHOW M CMOXHOW MO BbLIMNOMHEHWNIO Mep
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3alUMThI HaceneHus sIBNSAETCS paHHAs da3a aBapun, Ha KOTOPOW NOAM MOTYT NOMyYUTb MaKCMManbHO BbICOKME O0-
3bl OOMyYEeHNs 1 UMEETCS OrPOMHBIA AePULUT BPEMEHU HA NMPUHSITUE PELLUEHUS] N OCYLLECTBIEHUE HEOOXOANMBbIX
3aLUMTHBIX MeponpuaTUMin. CunTaeTcs, YTo paHHAS hasa HauMHaeTCs C MOMeHTa BbiGpoca paguoaKkTUBHbBIX BELLECTB
B aTMocdpepy 1 40 OKOHYaHWA (hOPMUPOBaHNS PaAMOaKTUBHOMO criea Ha NoBepxHocTn 3eMnun. OgHako npu KpaTKo-
BpPEMEHHOM BbIGpoce (MUHYTbI, Yacbl) NPOBECTU Kakne-nnbo 3aluMTHbIE MEPONPUATUS AN HACENEeHUs NPakTUYeCcKn
HeBO3MOXHO. [1oaTomy LienecoobpasHo BBOAUTL NOHATME HAYanbHOro 3Tana aBapuu AnUTenbHOCTbI0 10 CyToK, YTO
COOTBETCTBYET [030BbIM KPUTEPUSM AN MPUHATUS HEOTIIOXKHBIX PELUEHWIA B Ha4YanbHOM Nepuoae aBapuiHOW cu-
Tyauun no npegoTepaliaemon fose. MNMpoBeaeHne Mep 3aLlnTbl OCYLLECTBIISIETCA HA YacTy TEPPUTOPUM 30H NiaHu-
pOoBaHWsI.

Mpn NnpoBeaeHUN TPEHMPOBOK M YHEHWUI NO BBELAEHUIO Mep 3alUMThl HAacerneHus B cnyyae asapum Ha AQC
YacTo NMPUHUMAIOTCH 3KCMEPTHbIE PELLEHUSA Ha OCHOBE PacYETHOro MporHo3a pagunauuoHHOW OBCTaHOBKM C MOMO-
Wb CYLLECTBYIOLLUX MaTeMaTU4eckMx mogenen n nporpamm. MNpu 3TOM MCXOAHBIMW OaHHBIMU ONS pacyéTta sBns-
I0TCS KONMMYECTBEHHbIE pafnaLVoHHbIE NapameTpbl Beibpoca B aTMocdepy, MeTeoycrnoBus. Ha ocHOBe 3TuX JaHHbIX
onpeaensitoTcst HacenéHHbIE NYHKThI, rAe HeobXoaAMMO NPOBOAUTL T€ UMW MHble Mepbl 3awwmTel. OgHako, NpaBuIib-
HYI0 KONIMYECTBEHHYIO OLIEHKY BbIOpOCa NPOM3BECTM OYEHb 3aTPYAHUTENbLHO HE TOMbKO Ha HayanbHOM 3Tane, HO U
ropaszo noaxe. [oaTomy pelueHne 0 NpoBeAeHWUM 3aLUUTHBIX MEPONPUSATUIA HEOBXOAUMO NPUHUMATL MO AAHHBLIM
paavaunoHHON pasBeaKu, OCTaBMsst MPU 3TOM AN CPABHEHWUSI U ONepaTMBHbLIA PACYETHBIN NPOrHO3 pagnauMoHHOW
ob6cTtaHoBku Bokpyr ASC.

Takum obpa3om, BO3HMKAET 3a4aya pa3paboTKyM TEXHOMOMMN OLEHKMN paavMauuoHHON 06CTaHOBKN B paoHe
pasmelleHns ADC aAns NpUHATUSA pelleHus no 3awmTe HaceneHus. MNpegnaraemas TEXHONMOMMS COCTOWUT B Crnieayto-
LeMm.

Mocne o6bsaBneHus Ha AQC curHana «ABapuiiHas ob6cTaHoBKa» Heobxooum cbop 1 onepaTyBHbLIA aHanmn3
AaHHbIX MO MOLLHOCTW [03bl B HAcenéHHbIX nyHkTax (HIM) oT aBToMaTu3MpoBaHHOW CUCTEMbI KOHTPONS paauaumoH-
Hon obcTaHoBkM(ACKPO). Ha ocHoBe aTMx AaHHbIX onpedensieTcsl nepBoHayanbHbii nepeyverb HIM, nogseprmxcs
3arpsisHeHuo paguoakTuBHbiMK BelectBamu. JaHHble ACKPO B nocneaytoliemM MCnonb3yoTcs ANst OLEHKU Benu-
YMHBI BbIDpOCa NyTeM peLueHnss 06paTHON 3a4aum No nepeHocy paanmoakTMBHOCTY B aTMocdepe.

CnefyowWwmM waroMm no oueHke paanaLMoHHONM OOCTaHOBKM SIBNSAETCA NepBOHaYarnbHbIA pacyeT Mno cylle-
CTBYIOLLMM MOAENsM NepeHoca paavMoakTUBHBIX MpUMecen B atMocdepe Ansa onpefeneHns BO3MOXHbIX 403 0bny-
YeHusi HaceneHus B HI, pacnonoxeHHbIx B panoHe pasmelleHns ASC. OTOT pacyeT o4eHb NPUBNIM3NTENbHBIN N3-3a
HEeCOBEpLUEHCTBA CaMUX MOAENEN NEePEHOCa U HETOYHbIX AAHHbIX O BEMWYMHE U PAAMOHYKNMOHOM cocTaBe BblOpo-
ca.

Mpu KpaTKkOBPEMEHHOM BbIOPOCE AKTUBHOCTU LOSIKHBLI ObITh MONYYEHbl B TEYEHME NEPBLIX CYTOK 3KCMPECC-
Hble AaHHblEe paaunaLNOHHON pa3Beaky 4OCTaTOYHbIE:

. ans BbiseneHusa HI, B KOTOpbIX:

- BO3MOXHO 0bnyyeHue HacerneHust B [03ax, Bbi3blBAOLWNX OETEPMUHMPOBAHHbLIX 3ddekTbl, n TpebyeTcs
npoBeaeHNE 3KCTPEHHBIX MEP;

- Heo6X0OQUMO MpOBEAEHNE HEOTNIOXHbLIX Mep 3aluThl HaceneHus (3Bakyauusi, yKpbiTUe, hogHas npodu-

nakTtuka);

. [ONS PEKOHCTPYKLUMU 03 00nyYeHusi, NonyyYeHHbIX HaceNeHMeM C MOMEHTa Havarna aBapuiHoro
BO3OENCTBUS;

. 05 BbIpabOTKM pekoMeHAaumnn no NpoBeaeHN0 OTCPOYEHHBIX MEPONPUATUIA (MOCTOSIHHOE U Bpe-

MEHHOe OTCeNneHne, orpaHnyeHre NoTpPeGneHns MeCTHbIX NULLEBbIX NPOAYKTOB).

Mpy gonroBpemMeHHOM BbIGpOCE NOMyyYeHe 3KCNPECCHbIX AaHHbIX HE06X0AMMO NPOU3BOAUTL MHOTOKPaTHO,
BblOMpas MapLupyTbl pa3Begkn B COOTBETCTBUM C U3BMEHEHUSIMU HanpaBlieHns NepeHoca pagmoakTUBHOro obnaka c
BO3AYLUHbIMW NOTOKaMM.

PagvaunoHHyto passefky, npexage Bcero, nposoasaT B HI 1 Ha 3annaHMpoBaHHbIX MapLupyTax 3Bakyauuu
HaceneHus B 3oHe Habnwogenns (3H). OgHoBpemeHHO pa3BefpbiBaTenbHas rpynna cHUMaeT (OunbTPaLnoHHbIE Ma-
Tepuansl Ana ganeHenwero nabopaTtopHOro UCCrneaoBaHNs U NPOBOAUT UX 3aMEHY Ha CyLLECTBYIOLMX MYHKTaxX KOH-
TPONs pagVOHYKIMAHOIO COCTaBa M akTMBHOCTY a3po30fiei MPM3EeMHOro Crnos aTMOCdepHOro Bo3ayxa acnmpawmoH-
HbIM METOAOM M aTMOCMEPHbIX BbiNaAeHU ceanMMeHTaLMOHHbIM METOAOM, a Takke AeTEeKTopbl AN U3MEPEHNs UH-
TerpanbHOl NOrMOLLEHHON A03bl FaMMa-nU3fyyeHns B CaHUTapHO-3aLLMTHOW 30He 1 30He HabmnoaeHus.

PapvaunoHHas pa3sBegka NpoBOAWTCH, B OCHOBHOM, HA aBTOMOOMNBHOM TPaHCMopTe U B NelleM nopsiake.
B cnyyae HeobxoOMMOCTM MOXET NPOBOAUTBLCA KOCMUYecKasi (Hanpvumep, OMs1 onpeAeneHnst COCTOsHMS paspyLue-
HWUA peakTopa B BUAMMOM U MHppakpacHOM AuanasoHe) n aBuaunoHHasa pa3segka (Hanpumep, Ans 6bICTPOro OKOoH-
TYypUBaHWS paguoakTMBHOIO crieda Ha MECTHOCTH).

B npouecce agBmxeHWs Ha aBTOMOOUIE aBTOMaTUYECKN OCYLLECTBSETCA M3MepeHWe MOLLHOCTM J03bl C
NPUBS3KOWA MapLUpyTa K JIerko ono3HaBaemblM OpueHTUpaM(ecnun HeT TononpueAskK). Beibop mapLupyToB npoBoaaT
C y4eTOM XapakTepa MeCTHOCTW, 3acTporkn HI, aneMeHTOB MHpPacCTPyKTypbl, XapakTepa XO35IMCTBEHHOW AesATerb-
HOCTW U CaHWTapHO-ObITOBBIX YCMOBUIA XMU3HM HaceneHus, yuuTbiBatoT Takke AaHHble ACKPO, nporHosa pagvauu-
OHHOI 06CTaHOBKM W HanpaBfieHWe nepeMeLLeHusi paamoakTMBHOro obnaka. Pa3Beaka OCyLLEeCTBNSETCA Kak MOXHO
6nuxe K ocy pagnoakTMBHOIO crieja Ha OCHOBE MpeaABapuTENbHbIX AaHHbIX (MO HanpaBreHuto BeTpa) No paguaum-
OHHOW 0B6CTaHOBKE, HAHECEHHbIX Ha KapTy, @ HampaBfeHus U YACNO MapLUPYTOB OrpaHW4MBalOTCH BO3MOXHOCTSMU
npoesfga aBTOTPAHCMOPTa U HanM4MeMm CuI U CpeacTB Ans nNpoBefeHus nsmepeHuin. MapipyTel BeibrpaloTes Kak
BAOSb OCU crefa, Tak U NepreHanKynspHO emy.

PesynbTaTbl M3MepeHnin HAHOCATCHA Ha Tornorpaduyeckyto OCHOBY, W COCTaBMATCS KapTorpammbl 3arpss-
HeHus. KapTorpamma 3arpsisHeHus MOXeT ObiTb MofyyYeHa No MOLHOCTM A03bl U MIOTHOCTU 3arpsA3HeHNs MeCTHOCTU
OTAEeNbHbIMK paguoHyknugamu. Mo okoH4yaHun paboT aBTOMOBMNBHON W NeLlei pas3Bedkn NMPOBOAUTCS onpegerne-
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HMe CTeneHn 3arpsa3HeHHOCTW TPaHCNOPTHOrO CPeACTBa U CPeacTB M3MeEpPEeHUs, a Npu HeobXoaAMMOCTHY - UX AEe3aKTu-
BaUMS.

MewexogHyo raMma-cbeMKy (M3MepeHMe MOLLHOCTU [03bl), a Takke oTOop NMpob OOGBLEKTOB OKpyXKalLLewn
cpeabl Anst nocneayroLlero nabopaTopHoOro uccneaoBaHus OCyLWEeCTBNAT C UCMONb3oBaHWeM noboro Buga TpaHc-
nopTa, NPUrogHOro AN NepeBo3ku annapaTypbl U NPO600TOOPHLIX CPeAcTB. VamepeHns MOLHOCTW [03bl NPOBO-
OSTCA B CryyYae neLexonHbIX N3MepPEHUA HOCUMbIMK [O3MMETPaMN ramMmma-usnyyeHust Ha Boicote 1 M Hag, noBepx-
HOCTbIO 3EMINU MPU U3MEPEHNSX HA OTKPLITON MECTHOCTU, U Ha BbICOTE 1M Hag NOMOM B LEHTPe KOMHaThl Npu usme-
peHusix B JoMax. BbIGUpatoT Toukn Ans naMepeHuin kak MoOXHO Grnvxe K OCU pafMoakTMBHOIO creja v HanpaBreHus,
nepneHanKynsapHele OCx criefa, a Takke ynuubl, Mo KOTOPbIM 3annaHMpoBaHO NPOBeAEHNe 3BaKyaLum HaceneHus.

MamepeHns mMoHOCTN A03bl M 0TOOp NPO6 NPOBOAATCHA B 34aHUSAX U HA ynMuUax rOPOACKMX M CenbCKMX
HI.B ropogax n nocernkax ropofckoro Tuna - Ha LEeHTPanbHbIX ynuuax, ctaguoHax, nrowansax, cynepmapkeTax u
OpYyrmx MecTtax BO3MOXHOrO CKOMnneHust niogen. B cenbckunx nocernkax, gavax - BHYTPU HECKOMbKMX JOMOB pasHOro
TMNa, Ha NnpuycagebHbIX yyacTkax (y TEX )Xe LOMOB).

OT60p Npob Ans onpeaeneHnsi NNOTHOCTU 3arpsi3HEHNSI MOBEPXHOCTU 3EMIM NPOBOAAT METOLOM KOHBEpTA.
[nsi obecnevyeHns NpeacTaBUTENBHOCTY Kaxayto Npoby paccmaTpuBatoT Kak CPefHIoK, NPUroTaBnMBaemMyto M3 goc-
TaTOYHOrO Yncna nHaueuayansHeix Npo6. Mecta oT6opa NpobGbl BLIGMPADT MO yrnam 1 B LieHTpe 60MbLIOoro KOHBEp-
Ta co ctopoHamu oT 100x200 m go 500x1000 M B 3aBUCMMOCTH OT JIMHENHBLIX pa3mepoB 0O0bekTa U rpaguMeHTa no-
TeHuunana 3arpsisHeHus. Kaxayo npoby GonbLIoro koHBepTa Takke OTOMpaKT Mo MeTody KOHBepTa CO CTOPOHaMu
5x25 m.

B npouecce KOHTponsa MoryT nNpoBOAWUTLCS BbIOOPOYHbIE M3MEPEHUS LLMTOBUOHON Xernesbl Noaen B Hau-
©onee 3arps3HeHHbIx HIM.

Onpepenexve copepXaHusi paaMoHYKNUAOB B NoyBe (Ha nactouwax, nawiHe 1 gp.) U MEeCTHbIX NMULLEBLIX
npoayktax (MOMOKO, pacTUTENbHOCTbL M T.A4.) NPOBOAAT, B OCHOBHOM, Ha Gonee nMo3gHMX aTanax NukBMgauuu no-
CcnepfcTBuIA aBapum.

Bce nony4deHHble AaHHbIE MO U3MEPEHNUAM pagnauMOHHBIX NapamMeTpoB NPEACTABMSAOTCA B €AWHbIN LEHTP,
B KOTOPOM MPUHUMAIOTCH PeLleHNst Mo NPOBEeAEHUI0O HeOOXOAMMBIX Mep 3aLmnTbl

Cnncok nuTepaTypHbIX UCTOYHUKOB:

1. FanywkuH, B.A., BonrogoHckasi AQC u 3goposbe Hacenewus. / B.A FanywkunH, M.H CaskuH. n gp. THL UHcTtutyT
6uocuanku, 2002r. - C.62.

2. TunoBoe cofepXaHune nnaHa 3awmTbl HaceneHnst B cryvyae aBapuv Ha pagvaunoHHoM obbekte. M. -YTBepxaeH Mu-
HucTpom Poccuiickon ®efepaumm no genam rpaxaaHckon 060pOoHbl, Ype3BblYaiHbIM CUTYaLUsIM U NNKBUAALMM NOCNEACTBUA CTU-
XUHBbIX 6eacTenin 19.05.2006r.

BJIIMAHUE SNNIEKTPOMATHUTHOIO U3JNTYYEHUA HA YHENTOBEKA

Benopycckul eocydapcmeeHHbil yHU8epcumem UuHghopMamuku U paduosanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

MapmbiHosuy O. O., lMaHkosa . A.
Tenew U. A. — kaHO. 2eoep. HaykK, doueHm

Yenoseyeckasn OesTENbHOCTb NpuBena K TOMY, 4YTO K CyllecTBylOLlEeMYy eCTeCTBEHHOMY reoMmarHuTHomy dI)OHy pobasu-
N10Cb 3N1IEKTPOMarHUTHoe noJsie MCKYCCTBEHHOro NpouUCXoXXaeHus. 3710 06A3bIBaET K N3YHEeHUI0 ero BNnAHUA Ha opraHnU3m 4veroBeka
n npegycMoTpeHuto Mep no 3almTe OT ero HeratuBHOro BNnAHUA.

OnektpomarHutHoe none (OMIM) - ato ocobas dopma MaTepuu, NOCPEACTBOM KOTOPOW OCYLLECTBMSETCA
BO34ENCTBME MEXAY ANEKTPUYECKUMU 3apsKeHHbIMK YacTuuamu. Pusmyeckne npuynHbl cyectsoaHmsa MM ces-
3aHbl C TEM, YTO M3MEHSOLLEECA BO BpeMeEHU anekTpudeckoe norne E nopoxgaeTt marHutHoe none H, a nsmeHsio-
weeca H - BuxpeBoe E. OnektpomarHuTHoe  u3nydeHue (OMU)—  3TO  pacnpocTpaHsiiolieecs
B NpocCTpaHcTBe Bo3myLeHne SMI.

OMW noppaspensieTcss Ha paguoBOMHbI, TeparepLoBoe M3nyvyeHue, UHpaKpacHoe U3nydYeHne, BUOUMBINA
CBET, yNbTpaduoneToBoe N3nyyeHne, PEHTTEHOBCKOE U3MyYeHne, raMmma-usnyyeHue.

LLinpokoe pacnpoctpaHeHne AMN n nx ctpemutensHoe NPOHNKHOBEHUE BO BCE Chepbl AeATENbHOCTN Ye-
rioBeka MpuUBENN K MOSBMNEHUIO HOBOTO KOMMIEKca 3arpsiHUTEnen, nomnyyvBLUEr0 Has3BaHWE «3NEeKTPOMAarHUTHLIN
CMOr» Mog KOTOPbIM MOHUMAKT COBOKYMHOCTb OMI1 1 pasnuyHbIX M3MyYeHWi, BO3HMKAKOLWMX BO Bpems paboThbl
anekTpomMarHuTHoro obopygoBaHus. Bce ycTpoicTBa, nepefatoiiue, NoTpedbnsowme u reHepypyoLme anekTpomar-
HUTHYIO 3HEPIUIO, - OT HACTONbHOW Namrbl 4O 3NEKTPOOPUTBbI, - UCTOYHUKM OMC. Ho rmaBHble BUHOBHUKMN - aHTEHHbI
1IoKaTopoB, TENELEHTPOB, PpafMOCTaHLUMIA, NMHUIA 3NeKTponepeaay.

MacwTtabbl 3NeKTpOMarHUTHOrO 3arpsi3HeHWUst cpedbl obuUTaHUs NoAen CTanu CTOfb CYLECTBEHHbI, YTO
BcemupHas opraHusauusi 34paBooXpaHeHust BKIOYMMIa 3Ty Npobnemy B YMcro Hanbornee akTyanbHbIX AN Yenose-
YecTBa, @ MHOTME y4YeHble OTHOCHAT €e K CUIbHOOENCTBYIOLMM 3KOMNormyeckmm chaktopam ¢ katactpoduyeckmmm
nocneacTBMAMU AN BCEro XuBoro Ha 3emne. CrnoxHOCTb NpobrnemMbl 3akno4aeTcs He TONbKO BO BIIUSHUM HA 300-
pOBbE HaceneHus, HO 1 Ha 340POBbE U MHTEMMEKT ByayLLMX NOKONMEHUIA.
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Teno yenoseka UMeET CBOE 3MEKTPOMarHUTHoOE norne kak nbor opraHnam, bnarogaps KOTOPOMyY BCE KreT-
K1 OpraHu3mMa rapmMoHMWYHO paboTatoT. NeKTpOMarHuTHbIE N3Ny4YeHnsi YernoBeka elle Ha3biBaloT OrMononem, kotopoe
SIBMAETCA OCHOBHOW 3aLLMTHON 060MOYKONM Hallero opraHmama oT oboro HeraTMBHOroO BnusaHuA. Pa3pywas ee, op-
raHbl U CUCTEMbl HALLEro opraHu3ma CTaHOBSATCS YA3BUMbIMU nepef nobbiMyv 6onesHeTBOpHbIMKU hakTopamu, 4To
NPVBOAUT K KApAMHaNbHOMY YXYALLEHWUIO 300POBbSI.

Haunbonee noaBepXeHbl BIVSHWIO 3NEKTPOMarHUTHBIX NMOSen KPOBEHOCHAs CUCTEMA, FONMOBHOW MO3r, rnasa,
UMMYHHasl U NONOBasi CUCTEMBI.

Oco6eHHOCTM BMNMSIHUSA UCTOYHMKOB OMW:

- KOMIbomMep

Mo pesynbTaTtam uccnegoBaHui, nNpoBefeHHbIX LleHTpom anekTpomarHuTHon ©Ge3onacHoctn, B Poccun
nvwb 15% KOMMBIOTEPOB NOMHOCTBI0 YOOBNETBOPSOT MEXAyHapoaHbIM HopMmaM, 31 % - yacTudHo, a 54 % Hukak He
COOTBETCTBYIOT MEXAYHApOOHbIM CTaHAapTaM u TpebyloT 3awmnThbl ANs OKpyXawwmx nogen. Hambonbswee nanyye-
HMe KOMMbOTEPA HE CO CTOPOHbI MOHUTOPA, @ CO CTOPOHbI 3aAHelN CTEHKWU, MO3TOMY HE CTOUT OTropaxvBaTbCs OT
KOMHaTbl MOHUTOPOM - Bbl 00ny4YaeTe okpyXatoLimx nogen. Elle ogHo 3abnyxaeHne o 6e30nacHOCTM NOPTaTUBHBIX
KOMMNbIOTEPOB. ONEKTpocTaTUYeCKoe MONie U PEHTTEHOBCKOE U3NyyYyeHue OeNCTBUTENbHO OTCYTCTBYHOT Y XXMOKOKpU-
CTaNNMYeckUX 3KPaHOB, HO 3ANEKTPOHHO-NyYeBasi Tpybka - He eaMHCTBEHHbIA NCcTouHNK OMW. MeHepupoBaTb nons
MOryT npeobpasoBaTternb HanpsXKeHUst NUTaHKS, CXEMbl YNpaBneHust U hOpMUPOBaHUST MHCPOPMALMN Ha OUCKPETHbIX
XUAOKOKPUCTamNNMYECKMX SKpaHax 1 Apyrve anemeHTbl annapaTypbl. K TOMy e nopTaTuBHble KOMMNbOTEPLI OObLIYHO
pacrnonaratlTcs ropasfgo 6nvke K XKU3HEHHO BaXKHbIM OpraHam Mnorb3oBaTensi, COOTBETCTBEHHO yBenuumeasi ux ob-
nyyeHue.

- K8apmupbl

OfHUM 13 OCHOBHbIX UCTOYHMKOB OMW B KBapTMpax sIBNSieTCsl 3reKTponpoBodka. bonblWWHCTBO KBapTUMp
manorabaputHble, ¢ HEOOMbLWINMK KyXHAMU, C GrM3KOPACMONOXEHHOW 3NEKTPONPOBOAKOW, 3acTaBIiEHHbIE XOro-
annbHukamu, nedamm CBY, sanektponnutamu, anekTpovamHUKamu, BblTskKaMuK. Y Hac obbIYHO MCnonb3yeTcs OBYX-
npoBogHas ceTb 6e3 3a3emneHunsi ¢ Gonbwum nsnydeHnem. B CLUA anekTponpoBogka npoknagbiBaeTcs B 3KpaHu-
pylowiem kopobe mnu pykaese B yrnax CTbika CTEH, A€ U yCTaHaBMNMBAETCHA PO3eTKa. Y Hac Xe 3NeKTpornpoBOAKa
MOHTUpYyeTCcs 6e3 akpaHa Ha BbicOoTe 1 MeTpa OT Nona, Kak pa3 Ha YPOBHE rorioBbl M BEPXHEN YacTu CNWHbI CUasLLe-
ro yenoseka, obnyyas, Takum o6pa3omM, camble BaXKHblE OpraHbl.

-comosbiti menegoH

Mo6unbHbI TeneoH BMeCTe € nany4vatoLLen aHTeHHOW, co3aatoLlen 6onbLio notok AMU, B MOMEHT pas-
rosopa pacrorsaraeTcs B HENnocpeacTBEHHOW 6nM30cT OT ronoBbl. [oTok BonH ¢ yacTtoton ot 400 go 1200 My
ob6ny4yaeT ronoBHol mMo3r. NeHepupyemoe OMU nornowaTcs TKaHSMM rOfoBbl, B YACTHOCTW, TKAHSIMU MO3ra, ceT-
YaTKoOW rnasa, CTPYKTypaMu 3pUTENbHOro, BECTUBYMNSIPHOTO M CIyXOBOrO aHanv3aTopoB, NPUYEM U3NyYeHue OeincT-
BYET KaK HEMOCPEeACTBEHHO Ha OTAENbHbIE OpraHbl U CTPYKTYpPbI, TaK 1 ONOCPEOOBAHHO Ha HEPBHYIO cucTemy. Jaxe
06bIYHBI MOBUMBLHLINM TenedoH, ecnmn OH NPOCTO NEXUT psagoM, MOXeT BbiTb onaceH. fleno B Tom, Yyto MU Tene-
oHa faxe B peXMMe OXuaaHusi HeraTuBHO BosaencTByeT Ha LIHC. Tak cuntatoT poccuickme ydeHble n3 MHCTutyta
BbICLUEN HEPBHOW AeATENbHOCTU U Henpodmamonornn PAH. Mo nx mHenunto, OMU ¢ yactoton 900 MIu, cosgaBae-
Moe MOGWIMbHBIM TernedoHOM, MOXET NHTepdepupoBaTb C ecTtecTBeEHHbIM MW, cozgaBaeMbIM XMBbIMU KreTkamu
(4acToTa koTOporo Toxe Haxogutcst B avanasoHe 800-1000 MI'u). CnepoBaTenbHO, 3TO U3NyYEHWE MOXET Bbi3BaTb
onpeaeneHHble cbon B paboTe HEPBHbIX LIEHTPOB, PErynMpyroLwmx yHKUUM opraHu3Ma — Hanpumep, YepeoBaHve
CHa 1 6oapCTBOBaHUS UNN YepedoBaHue a3 GbICTPOro 1 MeaIEHHOro CHa.

- 6becriposodHas cessb (Wi-Fi)

CneumanucTbl n3 BcemmpHowm opranHnsaummn 3gpaBoOXpaHEHUS PEKOMEHAYIOT BO3AEPXaTbCs OT UCMOMb30-
BaHWsi cucteMbl 6ecnpoBoaHoOro goctyna B MHTepHeT vepe3 Wi-Fi B yuebHbIX 3aBedeHusix Ans geTen, Tak Kak aTa
TEXHONornst MoXeT HaHecTu Bped dopmupytowenca LIHC peberka. B 2010 rogy yveHble n3 HugepnanaoB BbISICHU-
nwn, yto usnyyeHne Wi-Fi 3actaBnseT gepeBbsi «6oneTb» u cbpacbiBatb YacTb nuctbeB. BO3 oTmevaeT, 4to noka
pacnonaraeT He4oCTaTOYHbIM 0OBEMOM AaHHbIX, MO3BONSIOWMX AenaTe OAHO3HauHble BbiBoAbl 0 Bpeae Wi-Fi. IMo-
3TOMY OpraHM3aLmsi OTHOCUT UCMONb30BaHME 3TON CUCTEMBI K hakTopam HeJoKa3aHHOro pucka.

- mpaHcrnopm

Y4yeHble MHOMMX CTpaH MPULLNK K BbIBOAY, YTO BPeOHOM Ans 300pOBbs YENoBEKA SBMSIETCA UHTEHCUBHOCTb
marHuTHoro nons (MM), npessiwatowas 0,2 MKTN. CpeaHee 3HavyeHne HanpsbkeHHocTU MIT B NPUropoaHbIX arek-
Tponoesaax coctasndaeT 20 MKTn, a B TpamBasx u Tponnenbycax — 30MkTn, Ha nnaTtdopmax CTaHUMn MeTPONonu-
TeHa — o 50-100 mkTn, B BaroHax ropoackon noasemkm — 150-200 MkTn, 4TO O3HA4YaeT 3HAYMTENbHOE MPEBbI-
LLUEeHVe JOoMyCTUMOro ypoBHsi 0bnyyeHnsa. OgHako He criegyeT AyMaTh, YTO KOMAPOPTHLIM aBTOMOOUIb MeHee onaceH
ONs 300poBbs YenoBeka. [lokasaHo, YTo Ha ckopocTu cBbiwe 80 km/yac kabuHa nmoboro TpaHCMOPTHOrO cpeacTea
npeBpaLLaeTcs B KANSLLYIO SHEPreTUYEecKyro Kamepy.

BnunsiHne aneKkTpomMarHUTHOro U3ny4yeHnst Ha CUCTEMbI OpPraHoB:

- HepsHasi cucmema

YpoBeHb OMU, paxe He BbI3blBaIOLMIA TENMOBOrO BO3AEWCTBUS, CNOCOOEH NOBMNMATL Ha BaxkHenwme yHK-
LUMOHanbHble cuctembl opraHuama. K Hambornee ysi3BUMOM U3 HUX OTHOCMTCS HepBHasa cucteMa. MexaHuam Bo3gen-
CTBMSA OYeHb npocT — OMW HapywalT NpOHMLAEeMOCTb KIEeTOYHbIX CTEHOK ANS MOHOB Kanbuus. B pesynbTarte
HepBHas CUCTEMa HauMHaeT HenpaBWUIbHO PYHKUMOHUPoBaTk. Kpome Toro, nepemeHHoe SMI nHayumpyet cnabble
TOKM B 9MeKTponuTax, KOTOpbIMU ABMASIOTCS XUAKME COCTaBnswowme TkaHen. CnekTp Bbi3biIBAEMbIX 3TUMM npoLecca-
MU OTKMOHEHUA BECbMAa LUMPOK — B XOAE IKCMEPUMEHTOB (PUKCMPOBANNChb M3MEHEHWS, 3aMeAneHne peakuuu,
yXyALeHne NamsaTn, AeNpPeCcCUBHbIE NPOSBIEHUS U T.4.

- UMMyHHasi cucmema
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Hanpumep, y *uBOTHbIX, 06ny4eHHbIx OMI, oTarowaeTca TedeHne MHAEKLMOHHOro npouecca. Ectb ocHo-
BaHWs cunTaTb, YTO Npu Bo3gencTemn 3MW HapyliatoTcs npoueccsl MMMyHOreHesa, T.e. POpMUPOBaHUSA UMMYHUTE-
Ta. OTOT NpoLECC CBA3bIBAIOT C BO3HUKHOBEHWEM ayTOMMMYyHMUTETa (CMOCOBHOCTbL MMMYHHOW CUCTEMbl pPacno3Ha-
BaTb M aTakoBaTb KMeTkn COBCTBEHHOro opraHn3ma).

-9HOOKPUHHas cucmema

Mpu pencteun M1, kak NpaBuno, NPOUCXOAUT CTUMYNALUUS rMNnodu3apHo-agpeHanMHOBON CUCTEMBI, YTO
COMPOBOXOAETCA yBENMYEHNEM COAePXXaHNs agpeHanvHa B KpoBU, akT1BaLMen NpoLeccoB CBEPThHIBAHMS KPOBU.

- cepdeyHo-cocyducmas cucmema

HapylieHna co CTOpOHbI cepaeyHO-COCYANCTON CUCTEMBI MPOSABMAIOTCA B hopme NnabunbHOCTM nynbca u
apTepuanbHOro AaBreHus.

OTO TONBLKO OCHOBHbIE N CaMble OYeBUAHbIE NocneacTens Bo3aeicteus M. KapTtuHa peanbHoro Bo3gen-
CTBMSI HA KaXA0ro KOHKPETHOro YenoBeka OYeHb MHAMBKMAyanbHa. Ho B TOW UM MHON CTENeHn 3TU CUCTeMbl nopa-
XatoTcs Y BCEX Nonb3oBaTtefien TEXHUKOW B PasfinyHbIe CPOKMU.

Mepbl 3awuTbl oT AMU:

[Ina KBapTupbl: yMeHbLUATb, N0 BO3MOXHOCTW, KONTMYECTBO 3IEKTPUYECKNX NPMOOPOB B AOME, OCOBEHHO Ha
KyxHe. XonogunbHUK 1 MUKPOBOJSTHOBYHO MeYb XenaTenbHO pacnonoratb ganblue 2-x MmeTpoB oT obegeHHoro crona.
TeneBusop pacnonoxuTb noganblue oT AWBaHa u kpecen. KpoBaTb JomkHa HaxoauTbes He Brnnxe, yem B 3-x MeT-
pax OT UCTOYHWKOB MPOAOIPKUTENBHOMO M3NyYeHus, BKNoYas cunoson kabens. OT BHELUHUX BO3OEWCTBUN B KayecT-
B€ 3alLMTbl MOXHO 3aCTEKMNUTb OKHa METannu3MpoBaHHbIM CTEKMOM, NOKPbITbIM 3KpaHUpyoLen nnéHkon. MoHnTopy
KOMMbIOTEPa HyXXeH 0CobbIVi 3alWnTHBIA unbTp. [omecTute psagaoM ¢ KOMMNLIOTEPOM LiBETHI, MOrMoLaLme oTpuua-
TenbHOe M3nyyeHne (Hanpumep, KakTycbl). BeikmtoyaTe a3nekTponpnbopsbl, €Cnmn OHWM He UCMONb3YTCS B KOHKPETHOM
cnyvae. NMoMHUTbL HEOBXOANMO O TOM, UTO Aaxe BKIOYEHHbIN B pO3eTKy MpUbop co3gaeT nanyyeHuve.

[na gauun: ny4ywe Bcero, ecnu Gnuxanuas BeicokoBonbTHas JIOIN 6yaeT HaxoAMTbCs OT Ballero yyacTka Ha
paccTosHun 6onee 300 MeTpoB. OBbIYHYIO MUHMIO MOXHO «MOAMYCTUTE» MeTpoB Ha 20-30.

MoGunbHbIn TenedoH: Beibupante TenedoH ¢ HaMMeHbLUEN MOLLHOCTbIO n3nydeHusi. [lonrne 6ecenpl nyu-
e nepeHecTn Ha O6bIYHbIN TenedoH. MobunbHbIe pa3roBopbl AOMKHBI ObiTb ANUTENBHOCTLIO MeHee 3 MUHYT. [e-
TAM Ao 7-8 neT coToBbIM TenedoHOM Nny4lle He Nofb30BaTbCs BOBCE.

Cnmncok MCnonb30BaHHbIX MCTOYHUKOB:
1. TpecmaH, A. C. SnekTpomarHuTHbIE Nons 1 xueas npupoga. - M.: Hayka, 1998. — 288 c.
2. BacwnbeBa, E. . MexaHu3m BMMSIHUS 3NEKTPOMArHUTHbLIX MOMEN Ha XUBbIE OpraHn3mbl - XXypHan «BecTHuk AcTpaxan-
CKOro rocyjapCTBEHHOIo TEXHUYECKOro yHnBepcuTeTa, Bbinyck Ne3/2008-6 c.
3. UeHTtp OnektpomarHntHon beszonacHocTu [ nekTpoHHbIN pecypc | - Pexkum goctyna : http://www.tesla.ru/news/ .
4. OnekTpomarHWTHoe nsny4veHue [ AnNeKTPoHHBbIN pecypc ] - Pexxum goctyna https://ru.wikipedia.org/wiki / nekrpomarHuT-
HOe n3nyyeHue.

BJIIMAHUE OATA LEHTPOB HA 3KOJIOIMIO NMJTAHETbI

Bernopycckuli 2ocydapcmeeHHbIl yHUgepcumem UuHhopMamuku u paduoarieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

[ouko A. A.

Poiwkens O. C. - kaHO. c.-X. HayK, doueHm

K 2020 rogy aata-LueHTpbl MyMpa 6yayT okasbliBaTb Ha 3KOMOrMI0 NnaHeTbl 6onee paspyLlialnLlee BNMSHUE, YeM BCS aBua-
uMoHHas oTpacnb. Bce Bo3pacrtatuas noTpebHOCTb B aMneKTpuyecTBe yBenMuuT o6bem BbIOPOCOB YrrekUcrnoro rasa B 4eTbipe
pa3a. NpuynHa — paboTa pe3epBHbIX AM3enb-reHepaTopoB. BabixaHne Av3enbHOro BbIX/oMNa, Kak U3BECTHO, co3aaeT unu ycyryb-
nsieT npobrembl CO 300POBbLEM, BKIOYasi 6onesHn cepaua, acTMy U pak Nerkux.

Cnoco6oB pelueHus npobnembl BbIOPOCOB OT AM3ENb-TEHEPATOPOB CYLLECTBYET HECKOIILKO.

1)Mepexon Ha yncTyo aHepruo. He cekpeT 4To Aarta-LeHTpbl NOTPe6NAT OrpOMHOE KONMUYECTBO 3HEPTUU
(nopsigka notpebnennst HebonbLLIOro ropoga) U B OTNINYMM OT rOPOLOB OHWM 3TO AENAIOT NOCTOSIHHO, B GONbLUMHCTBE
cnyyaeB aTa 3Heprusi nony4vaetca Ha TOL,. Ho Beab HUKTO He 3anpeluaeT CTpouTb AaTa-LeHTpbl psigom (nnbo Bme-
cte) ¢ AC, Ho B 3TOM cny4vae BO3HUKAET Apyrasi npobnema 3atonneHne Tepputopuu, u ecnu ans benapycu mnu
Poccun ato He Takasa Gonblias npobrnema, TO ANs rycTOHacenéHHbIX CTpaH 3To npobnema BeCcbMa CyLeCTBEHHa,
noatomy NGC aTo He naHaued. CneayoLLM UCTOYHUKOM SHEPrMM MOXET ObITb BETEP, KOHEYHO 3TO HE CaMbIl CTa-
OVNbHBIA NCTOYHMK 3HEPrMK (Bedb TO OH €CTb, @ BOT YK€ €ro HET) U UCMOMb30BaHNsi Ero Kak OCHOBHOIO UCTOYHMUKA
MOXeT Cco3f4aTb HeOOXOAMMOCTb 4YacTo MOMb30BaThCA Pe3epBHbIMU An3enb reHepaTopamu. MpeobpasoBaHusa aHep-
MK COMHLA, Kak 1 BETpsiHas TOXEe XOTb U SIBNSIETCS KMCTOYHUKOM 3HEPTMUN U3 HAYEFO» HO MO MOHSATHBIM BCEM MPUYK-
HaM He MOAXOAWT ANsl NOCTOSIHHOrO MCMOoNb30BaHMs. fopa3go MeHee pacnpoCcTpaHeHbl UCTOUHMKNU 3Heprun, pabo-
TalwLue Ha SHepPruyM NPUNMBOB U OTNMBOB (Bedb TYT €LUE O4EHb MHOMO «FEMOPPOS» C YCTaHOBKOW U 06CnyXmMBaHU-
€M) U 3TO TOXE HE MOCTOSIHHbIA UCTOYHUK 3Heprun. MocneaHuin UCTOUYHUK SHEPTUX, KOTOPLIN He TpebyeT BO306HOB-
NeHus, 3TO reoTepMarbHble CTaHUWUW, 34eCb TOXE €CTb CBOW CMOXHOCTU, Hanpumep, TO YTO MOCTPOUTb LIEHTP UC-
Nonb3yOLWNA 3TOT UCTOYHMK 3HEPTMU BECbMa CIOXHO C TOYKM 3peHMst MHAPACTPYKTYpbl, BEAb 3a4acTylo reotep-
MarbHble UCTOYHUKM pacrnonaraTcs Ha NPUINYHOM YAaneHUn OT ropodoB M LWOCCe, a Te, YTO UMEIT PasBUTYHO UH-
pacTpyKTypy ABMASAKOTCA TYPUCTUYECKUMUN OObeKTamMu. ECTb, KOHEYHO, eLlé anbTepHaTMBHAs TOMNMBHAsA 3HepreTu-
Ka, HO Moka e€ BO3MOXXHOCTEN He XBaTuUT Ansi obecneyeHns sHeprmen.
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2) OnTumMmM3aumsi cuctembl oxnaxaeHus. Yto n3 cebsa npeacraenset gata-ueHTp? 1o 6onblioe 3gaHve B
KOTOPOM O4€Hb MHOTO MIIOTHO YCTAHOBMEHHBLIX KOMMbIOTEPOB (€CNN ObITb YECTHLIM CEPBEPOB HO 3TO CYTU HE MEHS-
€T), a Kaxabli KOMMbIOTEP BbIAENAET MHOrO Tenna, ANd AOMaLLUHEro He OTHOCSLLErocs K Knaccy «UrpoBon» nmbo
«ans BUAeOMOHTaxa» (y Takumx BblaeneHus tenna nog 500 BT, a uHoraa v 6onblue) TennosbigeneHve nopsigka 100-
120 BT, c cepBepamu B GOMbLUMHCTBE Criy4aeB aTa uMdpa coBnagaeT, Ho Aabbl y4ecTb YTO cepBepa bbiBatoT Ans
pasHbix Lienew (1 cepBepa NpeaHa3HavYeHHbIe Arst KNHOKOMMNaHWUi rpetoTcs B pasbl 6onblue) Bossmém 200 BT, B oa-
HOW cTovike 0ObI4HO pa3mMelleHo okono 20 cepBepoB, 3HAYUT BblAeneHusi ¢ ogHon 4 KBT aHeprum, n oHa MAET NPOCTO
Hapy>Xy U paccenBaeTCcsl, a CTOEK MOXET ObITb ThiCAYN B paMKkax ogHoro 3aaHusi. K Tomy ke Ha oTBof Tenna oT CTOW-
KV TOXe TpaTuTCH SHeprus (cerdac 370 peluaeTcs METOAOM BO3OYLUHOrO TOHHeNs (ecnv B BKpaTLE TO 3TO CKBO3HSK
nayLwmnn Yepes BCE NoMeLLeHe ¢ cepBepamm), HO OMAThb e 9TO MPOCTO paccenBaHue Tenna, KOHeYHo, Takoe siBrne-
HMe BCEM M3BECTHO U C HUM BeféTtcst 6opbba, K NprMepy Npon3BOAMTENM KOMNIEKTYIOLWMX ANs cepBepoB OoproTcs ¢
6onblumMm aHepronoTpebneHnem (M ero NOTepsiMM Ha HarpeB), NPOEKTUPOBLUMKU HEMOCPEACTBEHHO CaMUX LEHTPOB
NbITATCA HAWTK cnocobbl ONTMMAanNbHO MCMONb30BaTb AHEPIUIO TEMNA, K NpMMepy K 0cobo «ropsiyme» CToMKam nog-
BoaAT CBO (cucTema BOOSHOMO OXNaXOEHWS) U MOMYyYEHHYI0 SHEPTUIO UCTIONb3YIOT ANS OTONNEHUA UHAPACTPYKTY-
pbl, nogpobHee A pacckaxy 06 3ToM YyTb HUXe Ha npumepe LIO[a oaHoOM KpynHOM KOMMaHWM KOTOPLIN NPOEKTUPO-
Baricsl Kak MaKCMMaIibHO SKOMOrMYECKM YUCTbIN).

3) YmHoe MO. O6bIuHO Kaxabli OTAENbHO B3SATHIN cepBep paboTaeT Ha 50-69 % cBoen MOLLHOCTU, OCTarb-
HOe MPOCTO NMpOoCTamBaeT, a 9TO PaBHOCUIIBHO TOMY, YTO Ha MOLLHOM Cynepkape e3guTb B MarasuH 3a xnebom (uc-
nonb3ys 10 NpoueHTOB ero BO3MOXHOCTEN) NMG0 pagm OQHOro Yenoseka NogHMMAaTh Lienblil NacCaXUpCKUn camonéT
B B0o3gyx. [loatomy yxe cewyac Befgércs pa3paboTka cnocoboB yMEHbLUNTbL BpemMs MPOCTOS KaXaoro cepsepa, C
NMOMOLLLIO LIEHTPanu3oBaHHOro ynpaeneHust Harpyskon Begb 1 cepBep pabotarowmii Ha 100% OGynet noTpebnAtb
MeHblue, Yem 2-3 Ha 30-50 %.

4) IO kak MCTOYHMK 3Heprum Ans MHPacTPYKTypbl HA NpUMepe KOMMepyeckon opraHunsaumu. Lsenckas
koMnaHusi BaxHxod 3HaMeHWUTa He TONbKO YAMBUTENbHBLIM 3CTETUYECKUM An3anHoM ceoux LlO[loB, HO Takke nveet
LWAHC M3MEHUTb BOCMPUSITUE TOrO, YTO Ha3blBalOT «3efeHbiMU AaTa-LeHTpamuy». [1Ba roga Hasazg no uHuumaTvee
3Hepro-reHepupytoLlen komnaHnm ®optym, baxHxod 3anycTun NMMNOTHBIN NPOEKT HA ogHOM M3 ceoux LIO[oB., 1 Ha-
Yan npogasaTtb TEMNMoBYK 3HEPruio, BblAENsemylo B pe3dynbTate oxnaxaeHusa gaTa-ueHTpa ansa oborpesa kBapTup
*uTenen CTokronsma.

MNOTHBIM NPOEKT okasancsd HacToNbKO ycnewHbiM, 4To PopTyM NnaHupyeT NpuBneKkaTb He TONbKO Bra-
nenbueB kommepyeckmx LJOLOoB, HO 1 Apyrine KOMMNaHWW, HanpuMmep, rmnepmapKeThbl, B KOTOPbIX YCTaHOBIEHbI Kpyn-
Hble CUCTEMbI OXMaXOEHUS, @ 3HAYUT, MOTEHUMANBHO BbIAENSETCA CYLIECTBEHHOE KONMYECTBO TEMSIOBOM SHEPTUN.
Kak roBopuT pykoBogutens otaena komnaHum Fortum Heat Skandinavia MNep MynbpanaT, y4acTHUKM NUMOTHOMO Npo-
eKkTa npeano4ynTaroT oborpeBaTb KBapTMpbl LWBEAOB, YEM MansipyiHbIX KOMapOB, HAMeKasi Ha NapHUKOBLIA 3 eKT
oT rmobanbHOro notenneHns Ha nnaHete: «Korga Ham CTano M3BECTHO, YTO CyllecTBylolWmMe AaTa-LeHTpbl B CTOk-
ronbme BbIAENAIOT TEeNfo B KONMYecTBe, AOCTAaTOMHOM Ans oborpesBa 55 ThiC. KBapTMP, Mbl PELUMN NPEANOXKNUTL
kaxxgomy LIO[ly cTonbKko AeHer, CKOMbKo Ham Obl yLINO Ha 3aTpaThbl A4S 06orpeBa aHanorMyHoro KonmMyecTsa Xurbs.
3710 ogHa u3 Bu3Hec-mopener peanu3aumu KOHUEMNUMU «3eneHbiX» AaTa-LeHTPOB, KOTOPYK NbiTaeTcs BHEAPUTb
EC».

KomnaHua BaxHxod yTBepxaaeT, YTo 3a cyeT npodaxu Bbigenaemoro tenna PUE ux gata-ueHTtpa cHuxe-
HO [10 ypoBHsi 0,6, a Mo CyTK, BCSl 3NEKTPO3IHEPrusl, 3a4eACTBOBaHHAsA AN OXNaX4eHUsi CepBepoB, MOTOM KOMMEHCK-
pyeTcs npoaxen Tenna B ropoAckyto cucteMy oborpesa. Npu pa3ymMHOM BHEOPEHUM 3TOW TexHonoruu B 0603pu-
Mom 6yayuiem ao 20% >xunoro doHaa CTokronbma MOXHO NepeBecTn Ha oborpes 3a cyeT Tenna, BbiAENAEMOro
kommepyeckumun LlOOamu, yteepxaaet lMep MNynbpaHart. MNpu 9TOM rnaBHbI TEXHUYECKUA AMpeKTopa KOMMaHum
BaxHxod lNyctaB BepkBuct pacckasbiBaeT, 3aTpatbl LLO[OoB, XOTA u3HavyanbHO U CyLLECTBEHHbI, HO AOIDKHbI OKY-
nuTbcs 3a 3-5 net. Ona npumepa, LIOL npoussoanTenbHOCTLIO A0 OOHOrO MerasaTtTa noTpebyeT uHBecTUuuit B $
0,25-0,75 MrH., HO Mocrne MakCUMyMm MATK NEeT 3Ta MHBECTULMSA 06EpPHETCSA B YMCTbIN JOXOL.

Mpu aTOM KapanHanNbHO MeHSIETCSA NpeAcTaBlieHne O TOM, YTO Takoe «3eneHbin» LIO[. Ecnu paHee «3ene-
HbIM» HasbiBanu LIO[bI, kKOTOpble MMENU BbICOKYH BHYTPEHHIOK 3HEProaddeKTUBHOCTb, K MO BO3MOXHOCTU UCMOSb-
30Banu Bo306HOBNSIEMbIE UCTOYHUKUN 3HEPTK, TO B criydae baxHxod ynaBnmBaeTcst U UCNOMb3yeTCsl TakKe SHePrus,
npou3seaeHHasi LIOdom, koTopas paHbLUue NpocTo BbibpackiBanack B atMocdepy. Ecnn adpdektnBHoCTb 1 3apaBbii
CMbICI 39TOr0 NPOEKTa HacTONbKO OYEBUAHbI, TO YTO MOXET MPEnATCTBOBATbL BHEAPEHMWIO 3TOW TEXHOMOrMM noBceme-
cTHO? OGe KoMMaHuM HagerTcs, To B OyaylieM BCe MMEHHO TaK U NMpoM30oMAdeT, Tak Kak KOHeYHble Morb3oBaTenu
LIOdoB BOCNpUHMMaKT HOBOBBEAEHNE OYEHb MO3UTUBHO. [lapagokcanbHO, HO CAEPXKaHHO K 3TOW MAaee OTHOCATCH
WUMEHHO BEHAOpPbI - NponssoauTeny obopynosaHus LIOOo.. Mo mHeHuto MN'ycTtaBa BepksucTa, He umes COGCTBEHHbIX
TEXHOMOMMi, TPaguLMOHHbIE NPOM3BOANTENN 06OPYAOBaHNSI HEOXOTHO BOCTIPUHMMAIOT uaek pa3paboTok, KoTopble
noTeHLManbHO MOryT YMEHbLUUTb UX JOJO PbIHKA.

C TexHOMOrn4eckom TOYKM 3peHUsi, HeobXxoanMble peLLeHust He NpeacTaBnsalnT 0CobbIX TPYAHOCTEN, U WH-
XeHepbl baxHxota HanaaMnu TexHonoruveckoe cesasytollee 3seHo mexay LIOom n ropoackon cuctemon otonre-
HUs BbicTpee n apdekTnBHee, YeM noHavany oxuganu. lNpu atom, komnanma GopTym MHBECTMpOBana B y3nbl NoA-
kntovenns LIOa k ropoackon cetu, a baxHxod Bnoxun aeHbrn B pa3paboTKy U BHEAPEHUE BHYTPEHHUX TPyGonpo-
BOJOB, HACOCOB U CUCTEMbI yrnpaBreHus. bornee getanbHas npe3eHTauUMs TEXHUYECKMX XapakKTEPUCTWK NpoekTa u
obcyxaeHne o ero 6yayuieM nnaHupyetcsa Ha koHdepeHuun B Ctokronbme 20 mas (DCD Converged 2014). O6e
KOMMaHUM HacTpoeHbl ONTUMUCTUYECKM, U 3a cnoBamu ['ycTaBa bepkBucTa, 34paBblii CMbICN BO3bMET BEPX HaZ Mep-
KaHTUIMbHbIMW COOBpaXeHNsIMU, NMOCKONbKY MX MOAX0A «npeanaraeT ycTonumBbii (sustainable) noaxoa K Mcnonb3o-
BaHWIO 3HEPrMM, BMECTO TOro, YTODbI kKavaTb ropsuunii Bo3ayx B atMocdepy, YTO NPUBOAMT TOMBKO K YCUIMEHUIO nap-
HUKoBOro acpdekta Ha nnaHeTe». Kak ceugetencteyet ctatuctuka DCD Intelligence, coBokynHoro Tenna Bcex LJO-
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[loB nnaHeTbl xBaTUMNO Obl 4NA KOMNEHcauuy rogoBoro noTpebrneHns anekTpoaHeprun Takoro rocyaapcTea kak Be-
nukobputanus (340 TWh).

CnmncoK Mcnonb30BaHHON nutepartypbl
1. http://habrahabr.ru/company/mediagrus/blog/156047/
2. http://www.osp.ru/nets/2013/02/13034939/

NMPUMEHEHUE SHEPIO3®®PEKTUBHbBLIX K 9KOJIOT'MYECKU BE30-
NMACHbIX TEXHOJIOMMU NMPU OEPABOTKE OAHHbIX

Benopycckuli eocydapcmeeHHbil yHUgepcumem uHgopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Pbixkux [. A.
Kupeernb 1. Y. — kaHA. reorp. Hayk, AOLUEHT

3a nocriegHune roabl NOTHOCTL pa3MeLleHnst 06opyaoBaHUst B AaTa-LeHTpax CYLUEeCTBEHHO YBenuuunach, a BMecTe C
Hel BbIPOCNY M pacxodbl Ha arekTponuMTaHue. B kommepyecknx aata-LeHTpax ogHa cTorika B cpeaHem notpebnsiet ot 3 go 10 kBT
— MPUMEPHO CTOSbKO e OT Hee MPUXOAMTCS OTBOAMTb Tenna. Mpu 3ToM camblii BECOMbIV «BKMagy» a oblmi naHgwadT aHepro-
noTpebneHns BHOCAT cUCTEMbI oxrnaxaeHusi: ux gonst gocturaet 35-40 %.

Camoe sHeproemkoe 3BEHO B TPaAMLIMOHHOWM CXeMe OXMaxaeHWs — 3TO KOMMPEeCccop W KOHAEHCATOPHble
arperatbl. OTka3 OT 3TUX KOMMOHEHTOB B COYMETaHWM C UCMOMb30BaHMEM XOSI0AA HapPYXKHOrO BO3dyxa (Yalle ynoT-
pebnsetca aHrn. freecooling) cTan nepebiM PeBOMOLMOHHBIM LLArOM Ha MyTW K ONTUMWU3MPOBaHHOW, HA3KO3aTpaTHON
B OTHOLLEHMW 3HEepPropecypcoB cucteme oxnaxgeHus. [aHHbin cnocob oxnaxaeHns addeKTUBEH B XONOAHbIX pe-
rMoHax, OHaKO BMOJIHE YCMELUHO NPUMEHSIETCSA U B XXapKoM knmmare. MNpumepoM MOXeT CryXWTb LeHTp 06paboTku
AaHHbix (LIOO) «Mepkypuny», koTopbI komnaHus eBay noctpounna B amepukaHckoM ropode ®uHuke, wrat ApusoHa
— B XapKonm nycTbiHe, rae ctonbuk TepMmomeTpa netom gocturaet 50 rpagycos C. PelleHnem sBNseTcs npumeHe-
Hue cucTembl freecooling B codeTaHnm ¢ agnabaTtHbIM OXNaxaeHneMm.

MpyHUMN gencTena agnabaTnyeckon CUCTEMbl OXMaXKAEHWS COCTOWUT B pacnbleHny BoAbl B BUAE Meflb-
Yanumx Kanernb, KOTOPble BMPbICKMBAOTCA B ropsayuuii Bo3gyx. (Boga npu aTom gomkHa GbiTe OuMLLEHa OT BCAYECKMX
npumeceii.) Boga, ncnapsiemasi B Bo3gyxe, CnocobHa oxnagnTb ero Ao Temnepartypbl, 61M3Kon K TemnepaType MOkK-
poro TepmMomeTpa.

MopoGHble cucTeMbl AenatoT NMbo No NPUHLUMNY MOKPbIX rPagupeH, — TO €CTb UCMONb3yT 60oMbLUy0 No-
BEPXHOCTb MNacTUH, MOKPLITYIO TOHKOW MMNEHKON BoAbl, — NnB0o pacnbinsaloT Body NOA AABMEHWEM B HECKOMNbKO COT
aTmocdep, Yepe3 MUKPOHHbIE (POPCYHKN, O4EHb MEMNKUMMW KannsaMu HENOCPeACTBEHHO B BO34yXOBOAbI.

[anee nu6o nponcxogut o6MeH TeMnepaTypon ¢ TeM, YTO HEOOXOOUMO OXMNaanTb, MO0 BRaXHbIA BO3OYX
HanpsMylo ncrnonb3yeTcs Ans oxnaxaeHus obopyaosaHus. Pacxoa Boabl coctasnseT okono 2 Kr Ha 1 kBT/4 oTBO-
avmoro Tenna. MockonbKy ncnapsietca 6onbluas 4acTb BOAbl, — COOTBETCTBEHHO pacTyT TpeboBaHMs K ee xumnye-
CKOMY CcOCTaBy, YTO TpebyeT Ncnonb3oBaHUsi NOHHOOOMEHHbIX OMUNBTPOB UM UNLTPOB 0BpaTHOro ocmoca.

OcHoBy npegnaraeMoi cucTeMbl COCTaBMsSeT POTOPHbIN TennoobMeHHnK. OH obecneunBaeT nepegavy xo-
noga oT YNWYHOrO BO3A4yXa K BO3AYXY, KOTOPbIA LIMPKYNUPYET BO BHYTPEHHEM KOHTYpe W CNyXWT AN HenocpeacT-
BEHHOro oxnaxaeHust NT-3anoB (cm. PucyHok 2). TennoobMeHHVK npeacTaBnsieT cobo MacCUBHYH KOHCTPYKLMIO
13 MMKpOKaHanoB, KOTopas NMOCTOSHHO BpallaeTcs Mexay ABYMsi noTokamu. [MocTynarowmn ¢ ynuubl BO3gyX Npoxo-
ONT Yepes ABOMHY cuctemMy cpunbTpaummn: cHavana yepes punbTp rpybor ounctkm (G2) (chakTnyeckn metannuye-
CKyl0 CeTKy), 3aTem 4yepe3 punbTp TOHKON ouncTku (G4). ins BHYTpeHHero Bo3dyxa, NogaBaemMoro B MallUMHHbIE
3arnbl, MPUMEHSATCSA PUNbTPLI knacca F7, koTopble 3aaepXunBatoT Bce MUKpoYacTuLbl pasmepom 6onee 2 mkm. [Ans
nogorpesa MOCTYNAKLWEro ¢ ynuubl Bo3gyxa B XONO4HOE BPeMs roga npegycMoTpeHa kamepa cmelleHus (cm. Pu-
CYHOK 1).

MpAToMHLIA BhiTs#HOR GUFIBTR BHY TREHHETD
KOMnEKTop KONNEKTOR KOHTYRA

Kawepa
CHELLHEIHAR

EapmanaTopu

Partoptain ANHAGATHHRCKNA PUALTR DAETR
BEHTHIATOpI TN MEHHHE WHNAMHATANE -0 CTynes -0 CTymEHR

ks Engineer|

Puc. 1 — Cxema cuctembl oxnaxaenus LIO
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Ona pooxnaxaeHuns Bo3gyxa B Xapkoe BpeMsi roga AOMNOSHUTENbHO NpeaycMoTpeHa cucTeMa aguabatuye-
CKOro OXNaxAeHus, KoTopas 3anyckaeTcs npu TemnepaTtype HapyXHOro sosgyxa cabiwe +21°C .

O heKTMBHOCTL UCMONbL30BaHNS anekTpoaHeprn B LIOe npuHAaTo namepats koadpduumneHtom PUE(aHmn.
Power usage effectiveness). 3ToT nokasaTenb paccuMTbiBaeTCs Kak OTHOLUEHUE 3NEKTPOIHEprun, 3aTpadvmBaemon
Ha cepBepHoe obopyaoBaHue, K obLel anekTpoaHeprim, notpebnsemon LLOOom. Anst npeLm3noHHbIX KOHOULMOHE-
poB DX cpegHerogoBoe 3HayveHne PUE=1,46-1,6.

+1B... +25'C

CoppepuEn

+1B._ 2510

Puc. 2 - Tpu BapnaHTa cucTeMbl OXNaxaeHnsa Ha 6ase poTopHoro TennoobMeHHuKa: ¢ agnabaTnyeckum oxnagutenemM Bo
BHewwHeM KoHType (FFC AD), c copeoHoBbIM oxnagutenemM Bo BHyTpeHHeM koHType (FFC DX), a Takke ¢ agnabaTtnyeckum un gpe-
oHoBbIM oxnagutenamn (FCC DX AD).

KoacpdbmumeHT EER (anrn. Energy Efficiency Ratio) - koaddumumneHT aHepreTudeckon ahdeKTUBHOCTU, KO-
TOPbI paBeH OTHOLLEHWIO NMPOW3BOAMUTENBHOCTM MO XOroAy K MOMHON NoTpebrnsieMon MOLLHOCTM NMpY pacyeTHbIX
ycrnoBusix paboTbl:

EER = Qyonon/ Nrorp.

B 1abn. 1 npuBeaeHbl cpaBHUTENbHbIE XapaKTEPUCTUKM PacCMOTPEHHbIX BapMaHTOB Ha OCHOBE POTOPHbIX
TEennooOMeHHMKOB, a Takke TPagWLUMOHHBLIX YMNNEpHbIX U PeoHoBbIX cuctem. BuaHo, 4yto agmabatuyeckne BO3-
OYLWHbIE CUCTEMbI UMEIOT MEHbLUME YCTAHOBMEHHYI MOLLHOCTb M CTOMMOCTb MpWU BbICOKOW addekTuBHoCTU. 1o
CTOMMOCTU peLleHne C POTOpPHbIMM TenrnoobmeHHWkamy npubnuxaetcs kK peoHoBbIM cuctemam. [loxanyn, ux
rmaBHbI MUHYC — Gonblune rabapuTbl, MOSTOMY €Lle Ha 3Tane NPOEKTUPOBAHUS U CTPOUTENbCTBA 0ObeKTa Heob-
X0AMMO MPeayCcMOTPeTb COOTBETCTBYOLLME MNOLaaun.

Tabnuua 1 - CpaBHUTENbHbLIE XapaKTePUCTUKN peLleHnii cuctem oxnaxaexnus LIOJ

Yumnep +
1500 Bt LOA freeconling ik FFC DX FFC AD FFC DX AD
WOENEHAR CTOMMOCTE CHOTEMEI, BEPO/RET 1100 570 830 GO0 640
WETAHOBNEHHAR MOWHDETE
CHCTEME! CHNIHASHWN, kBT Esﬂ Em Em EEE 435
[lenHEiA g WY, : '
HONWYECTED BPEMEHN B rog 50% 0% L 100% %
CTOUMMOCTE 806 B rod. py. 1] 1] 1] 30000 20000
FPUE/EER* 12%50F 14622 111106 1,05 1,08108
e 10-spaugsiTana sarpgss UWOL Heroywn: Avaks Enginsaring

Cnm1CoK MCMonb30BaHHbIX MCTOYHUKOB:
1. Bankapos, M. A. OxnaxpaeHnwue cepBepHbix 1 LIOM. OcHoBbl.— Kues: N[ «AsaHnocTt-MNpum», 2011.
2. Aguwabatuueckoe oxnaxaenve LIOA. URL: http://habrahabr.ru/company/datapro/blog/200396/ (09.03.2015)
3. Ot PUE k WUE. URL: http://www.osp.ru/lan/2014/01/13039318/ (09.03.2015)
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3AIrPA3HEHUE PEK XYAHX3 U CYHI'APU

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapych

KuwkypHo T. FO., PodHeHok [. I1.

Poiwkens O. C. - KanA. C.-X. HayK, AOLEHT

Ha 3emne B Halle Bpemsi o4eHb OCTPON cTana npobnema 3arpsi3HeHUst BOAHbIX PECYPCOB, KOTopas siBnsieTcs Havbonee
akTyanbHou. Boga ABnAeTCcst OCHOBHBLIM XXU3HEHHO BaXXHbIM pecypcoM. [ins Toro, 4Tobbl NpeaoTBpaTUTL AanbHenlee 3arps3HeHne
BOZHbIX PECYPCOB, HEOOXOANMO NOCTOSIHHO CNEeANTL 3a UX COCTOSIHUEM.

AHTPONOreHHbIV Nepnos SBMASETCS PEBOMOLMOHHLIM B UCTOpumn 3emnn. YenoseyecTBo npossnseT cebs kak
Bernuyainias reorornyeckasi cuna no macwtabam cBoen OesiTeNbHOCTU Ha Halweln nnaHete. A ecnu BCMIOMHUTL O
HEeNpOAOIMKNTENBHOCTN BPEMEHM CYLLIECTBOBaHWNS YenoBeKa MO CPaBHEHMWIO C XW3HbH NMaHeTbl, TO 3Ha4YeHue ero
[eAaTenbHOCTV NPEACTAHET eLle siCHee.

TexHu4eckre BO3MOXHOCTM YeroBeka U3MEHSANM NPUPOAHYH cpealy, CTPEMUTENBHO Bo3pacTanu, AOCTUTHYB
CBOE BbICLUEN TOYKM B 3MOXY Hay4YHO-TEXHWYECKOW peBonoumm. HelHe nioam cnocobHbl OCYLLECTBUTL TakMe Npoek-
Tbl NPeobpa3oBaHns NPUPOOHON CPeAbl, O KOTOPbIX eLle, CPAaBHUTENBHO HEAABHO, HE CMENU U MeyTaTb.

MpoGnema 3arpA3HeHnss NpMpPoaHOW cpedbl CTAHOBUTCS CTOMb OCTPOM Kak M3-3a pocTa 06bEMOB MPOMBbILL-
NEHHOTO U CENbCKOXO3SIMCTBEHHOIO NPOM3BOACTBA, Tak U B CBS3U C KAYECTBEHHBIM U3MEHEHMEM MPON3BOACTBA NOA
BMUSIHMEM Hay4HO-TEXHUYECKoro nporpecca. MHorve meTtannbl U ChnaBbl, KOTOPbIMW MOSMb3yeTCA YernoBeK, Hews-
BECTHbI NPMpOAE B YNCTOM BUAE, U, XOTS OHWN B KAKOW-TO Mepe NOABNACTHbI YyTUIU3auumn n BTOpUYHOMY ynotpebne-
HWIO, YacTb UX paccenBaeTcs, HakannueBasacb B Ouocdepe B Buge orxofos. OTXoAbl NPOM3BOACTBEHHOW AedATerNb-
HOCTM Bce GonbLue 3arpasHsAlT nutocdepy, rmgpocdepy n atmocdepy 3emnu.

BoaHasi cpepa — 310 BoAbl cylun (peku, o3epa, BoAoXpaHunuiwia, npyapl, kaHansl), MMpoBoii okeaH, neaHu-
kv, noasemHble Boabl. Boaa obecneumBaeT cyLLeCTBOBaHNE BCErO XMBOMO Ha MaHeTe Y BXOOAUT B COCTaB OCHOBHbIX
cpeacTB Npou3BoACcTBa MaTepuanbHbiX Gnar. YxyAweHue kadecTsa BoAbl 0bycnosneHo, npexae Bcero, HegocTa-
TOYHOCTbLIO M HECOBEPLLUEHCTBOM OYUCTKM 3arpsi3HEHHbIX NPUPOAHLIX BOA B CBSI3U C POCTOM OGBHEMOB MPOMbILLIEH-
HbIX, CENbCKOXO3SNCTBEHHbIX, XO3ANCTBEHHO-ObITOBLIX CTOKOB. ObLlas HexBaTKa, yBENnMYMBaloLLEeCcs 3arpasHeHue,
NMOCTENEHHOE YHUYTOXEHWE UCTOYHUKOB MPECHOW BOAbl OCOOEHHO akTyarbHbl B YCIOBUSAX PaCTyLEro HaceneHus
MUpa U pacLUMpSIIOLLLErOCs MPON3BOACTBA.

3a nocnegHue 40 net BoAHbIE CUCTEMbI MHOTMX CTPaH MUPa OKa3anucb CEPbE3HO pacCTpPOeHHbIMKU. OTme-
YaeTCs UCTOLLEHNE CaMbIX LEHHbIX U3 JOCTYMHbIX HaM MCTOYHWKOB NPECHOW BoAbl — NOA3EMHbIX BoA. BeckoHTpornb-
HOE U3bSATUE BOAbI, YHUMTOXEHME NECHbIX BOAOOXPaHHbIX NMOSIOC M OCYLLUEHWE BEPXOBbLIX BOMOT NpUBENN K MAacCcOBOA
rmbenu Manbix pek. CokpallaeTcsi BOAOHOCHOCTb KPYMHbIX PEK U MPUTOK NMOBEPXHOCTHbLIX BOA BO BHYTPEHHWE BOAO-
€eMbl.

CyHrapu siBngetca nputokom Amypa. Bogocbop peku nmeet nnowaab 532 ThiC. KB. kM (28,7% nnowagu
amypckoro 6accenHa). OCHOBHbIMM OTpacnsiMy MPOMBILLIIEHHOCTM €O cTOpoHbl KHP sBnsitoTcs HedTsHas, HedTene-
pepabaTbiBatoLLas, xMMm4eckas, ropHogo0bIBatoLasi, NnecHas 1 MallMHOCTPOUTENbHAS.

B Hosbpe 2005 roga nocne aBapun Ha xumudeckom 3aBoge B LiaunuHe (KHP) B peky CyHrapu nonano oko-
no 100 ToHH XMMMYeCKUX BellecTB, obpa3oBanocb NATHO NPOTsbkeHHOCThI0 okono 200 kM. Kutanckoe pykoBoaCcTBO
3asBMSAN0 O TOM, YTO Ha NpoBedeHMe OYMCTHBLIX paboT Ha CyHrapu oHo moTpaTwuno Gonee 3 mnpa. gonnapos. B
pamkax nporpammel, kotopyto npasutenbctBo KHP peanusosano B 2006-2010 rr., 6bina npoBegeHa o4McTka BCEN
pekun, NpoTeKkalLllen No TeppUTOPUM YeTbipex KUTancknx npoBuHUMiA. Kpome Toro, npegnonaraeTcd yCMnuUTb KOH-
TPOnb Hag COCTOSIHMEM KaHanM3auuOHHbIX U MPOMbILLIIEHHBIX BOA, COpackbiBaeMbIX B PEKY.

XyaHxa - unn XKentasa peka - NPOTSHXXEHHOCTbIO B 4845 KM nNUTaeT camble pa3BUTble CEBEPHbIE UHOYCTPU-
anbHble panoHbl Kntas, Ho ee Boay Hemnb3sa 6paTh Aaxe Ans CenbCKoro X03AWCTBa, He roBops yke 06 ncnonb3oBa-
HUM ANS goMallHWX HYxA. [locne Heckonbkux aecsatuneTuii GypHor nHaycTpyanusaunm KpynHble Kutanckme ropoga
BOLUMM B Yncno Hanbonee HeBGNaronpusiTHeIX B 3KONOrM4ECKOM OTHOLIEHUW. CTPOUTENLCTBO KPYMHEWLLEro B M1Upe
rmapoaHepreTnyeckoro komnnekca "Tpu ywenbs" Ha peke AHU3bl B Kntae Takke npuBeno K BO3HUKHOBEHMIO Mac-
WrabHbIX 3Konorndecknx npobnem. MexaoyHapoOHble 3KONMOrMYEeckne opraHusauuMm He pas npegynpexganu ob
OMacHOCTU, KOTOpasi FPO3UT KPYMHENLLIMM pekam Mupa u3-3a NeperpyxeHHOCTV NNoTMHaMU, MOPCKUM TPaAHCMOPTOM,
a Takke u3-3a BbIGpOCOB BpeaHbIX BELLECTB U UBMEHEHUS Knnumara.

[ns 3awmThl pek npexage Bcero, HeobxoaMMo nNpekpaTuTb AanbHeNnLee NOCTyNeHne OTX040B B PEKU, YTO
No3BONUT MPUPOAHBIM CUCTEMAaM CaMOBOCCTaHaBnMBaTbCHA. [TOMMMO 3TOro, 3arps3HEHHYI BOAY MOXHO OYUCTUTb.
[nsi aToro Heo6Xxo0aAMMO 3HaTb XapaKTep U UHTEHCUBHOCTb BO3MOXHOMO BPEAHOIO BIIUSHUS 3arps3HEHUI NMpU TeX Unu
WHBIX MX KOHLUEHTpauusx u ocobeHHO npeden AonycTuMbiX KoHueHTpauun (MOK) 3arpasHeHuin Bog. Takon Kom-
MNMeKCHbIN NoAXoa NO3BOMMT COXPaHUTL BOAHbIE PECYPCHI B HaAMeXalleM COCTOsIHUW, a CrefoBaTenbHO, He CTaHeT
NPUYMHON HapyLeHns 6anaHca B NpUpoae B LIENOM.

Cnuncok Mcnonb30BaHHbIX UCTOYHUKOB:
1. CrenaHoBckux, A.C. OxpaHa okpyxatoLeii cpegpl / A.C. CtenaHoBckux // YuebHuk ans Bysos — M., KOHUTU-OAHA.
2. [OemwuHa, T.A. Dkonorus, Npupoaononb30BaHme, oxpaHa okpyxatowen cpeabl / T.A. OemuHa // M.: AcnekT-npecc.
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OLIEHKA 3ATPA3HEHHOCTU BO3[YXA HA OCHOBE YYETA
AMNOUTHBIX MXOB, MPOU3PACTAIOLLUUNX
HA CTBOJIAX NEPEBbBEB

Benopycckuti 2ocy0apcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

KauaH A. A.

®posoe A. B. — kaHO. 6uos. Hayk, doueHm

B pesynbTaTe OLEHKM 3arpsa3HEHHOCTM BO3yXa Ha HECKONbKMX y4acTkax TeppuTopum I. Jlugbl u €€ oKpecTHOCTEN, Npons-
BELEHHOW Ha OCHOBE M3y4YeHUsi pacnpoCTPaHEHHOCTN U COCTOSIHUS ANMUUTHBIX MXOB Ha CTBOMAxX AEPEBbEB, HE 0BHaPYXEHO CyLle-
CTBEHHOTO U3MEHEHUsI YPOBHS €ro 3arpsisHEHUs 3a NpoLLefLLne Mexay NPOBOAUBLUMMUCS UCCNeaoBaHMsSMK ABa roaa.

OnuUpuTHBIE MXM SBRASIOTCA MHAPOPMATMBHBIMU M YAOOHBIMWM MHOMKATOpPaMu 3arpa3sHEHHOCTU Bo3ayxa. He
“mest KOPHEBOW CUCTEMbI, OHUM MOrNOLWWAT 3arpsa3HUTENn He u3 cybcTpara, Ha KOTOPOM MPOoM3pacTaroT, a NpevmyLle-
CTBEHHO 13 Bo3ayxa. OgHako B OTNMYME OT CXOAHbIX C HAMMW B 9TOM OTHOLUEHWUM MULLIANHUKOB, aKKyMynsauust MU 3a-
rPA3HSAOLLMX BELLECTB Maro 3aBUCUT OT MOrOAHbLIX YCIOBWIA, Npu 3TOM paboTa ¢ Mxamu He TpebyeT 6onbLioro oobE-
Ma TPYAOEMKMX MUKPOCKOMUYECKUX UCCNEAOBaHNUIA. YCTaHOBMNEHO, YTO ANMUMPUTHBIE MXW SIBMSOTCH, B YACTHOCTM, XO-
POLLMMU aKKyMynsTOpaMu Cepbl, TSXKEMbIX METANOB, psiAa TOKCUYHBIX OPraHWYeckUx coeauHeHui (B 0CoOBEHHOCTH
NONMULIMKIIMYECKUX apoOMaTUYECKUX YrNeBoAopoaoB). Mexay ux pacnpocTpaHeHUEM, a Takke OBGHapyXuBaembiMU y
HUX Mopdponornyeckumyn 0CobeHHOCTAMM, Nerko onpegenseMbiM BU3yarnbHO, W 3arps3HEHHOCTBLIO BO3AyLLHOro 6ac-
celiHa cpefbl UX Npon3pacTaHns CyLLecTByeT 3aBUCUMOCTb.

MeToamkm onpeaeneHns 1 OLEHKM 3arpa3HEHHOCTM BO3[yxa TEPPUTOPUM HA OCHOBE YYETa U aHanusa npucyT-
CTBYIOLLMX AMMPUTHBIX MXOB XOpoLlo pa3paboTaHbl. B Lenom yem yumile Bo3ayx, TeM Bbille BUAOBOE pa3Hoobpasve
3TUX OpraHn3mMoB, Oonblue NMowaab UX pacnpocTpaHeHUs! Ha NMPUroaHbIX A 3Toro cybcTparax, Nnyylle UX XU3HeH-
HOe COCTOsiHME. DNMUMUTHBIE MXM AalT BO3MOXHOCTb UAEHTUMULMPOBATL 3arpsA3HEHHbIE TEPPUTOPUN Oaxe Mpu He-
GOonNbLLIOM NPUCYTCTBUM 3arpsi3HUTENEN B BO3A4YyXE, @ Takke MO3BOMSIOT NPON3BECTN CPaBHUTENbLHYHO OLIEHKY 3arpsi3-
HEHHOCTW OTAESbHbLIX Y4aCTKOB MECTHOCTW.

B 2012 r. nocpenctBoM yyéta pacnpoCTPaHEHHOCTU SMUGUTHBIX MXOB Ha CTBONaxX AEPEBbEB U OLIEHKM UX
XKM3HEHHOro COCTOSIHMSA NMPOM3BOAMMNACh CPaBHUTENbHASA OLEHKa 3arps3HEHHOCTM Bo3ayxa B panoHe r. Jlngbl. Nccne-
[OBaHNUsi NPOBOAMIINCE B HECKOMBKUX MECTax HEMOCPEACTBEHHO Ha TEPPUTOPUM U B OKPECTHOCTAX ropogda. B 2014 r.
Mbl NPOM3BENM NOBTOPHOE aHarorMyHoe NCCNefoBaHNe B TEX XKe CaMbIX TOYKaxX MECTHOCTU M CPaBHWUMM NOMYyYEHHbIE
pe3ynbTathbl C NpeabIayLLUMN.

Y4YéT 1 oueHKka annUTHBIX MXOB Ha CTBOMax AEPEBLEB MPU 3TOM MPOM3BOAUIUCE Ha 4-X OMbITHbLIX (Mpeano-
NOXUTENBbHO B pa3HON Mepe 3arpsi3HEHHbIX) ydacTkax: Ne 1 — Ha TeppuTopuM ropoAcKoro napka, pacronoXXeHHOro B
ueHTpanbHomn Yactu r. Jiugpl, Ne 2 — Ha 3anagHoW okpauHe ropoaa B MyKpopanoHe yn. PeibuHoBckoro, Ne 3 — Ha yn.
BapLwasckon B paioHe 3aBoga «OnTuk» (3TOT 3aBOA, pPacrornoXeH B NPOMbILLIIEHHOM MUKpOpanoHe ropoaa, rae Ha-
XOOUTCA psg NpeanpuaTuid U HabnogaeTcs BbICOKasi 3ara3oBaHHOCTb Bo3ayxa), Ne 4 — B parioHe aBTOMOOMIILHOrO
MocTa Ha 168-169-m knnomeTpax npoxogsilen Bosne Jinabl asTogopor Munck-MpoaHo (M6). B kauyecTBe KOHTPOIb-
HOro (NpPeanonoXMTENBHO YMCTOr0) UCCNEeAoBancs 3aropofdHbi y4acTOK MECTHOCTW BAanv He TOMbKO OT Mpeanpu-
SITUIA, HO M OT aBTOAOpPOr B panoHe A. LiBepbyTbl, Haxoadawerica B 30 km oT 1. JInabl.

B xope nccnenoBaHui ycTaHaBNMBanoch NpUCYTCTBUE 3NUAUTHBIX MXOB Ha CTBOSaX NUCTBEHHbLIX OEPEBLEB
pasHbIX BUOOB, MPOM3pacTaloLLMX Ha NOANEXaBLUMX U3YYEHUIO yYacTKax, ONpeaensnmch YACNO BUAOB MXOB B Criyvae
ux obHapyXeHus, nnowaab UX pacnpocTpaHeHust Ha Kope AepeBbeB (MPOLEHT 3aceneHusi NOBEPXHOCTU), a Takke
pacnpefeneHne MOXOBOrO MOKPbLITUSA MO y4acTkam cTBona. Mo npuHaTon 3-6anbHol Lwkane BUu3yanbHO OLEHNBAnoch
XV3HEHHOE COCTOSIHWME OpraHu3MoB, (HOPMUPYHIOLLIMX MOXOBOE NokpbiTe. ObLuas oueHKa 3arpA3HEHHOCTN BO3Ayxa Ha
OCHOBaHWUM NOJTy4EHHbIX AaHHbIX NMPON3BOAUMNACH NO TakkKe NPUHATON Ans 9TOro cneunanbHoOn 5-6ansHON Wwkane.

MonyyeHHble B UTOre AaHHble MO3BOMMIN OLEHUTb B LIENOM BO3A4yX Ha 1-M OMbITHOM y4YacTKe Kak YMEepEeHHO
3arpsA3HEHHBIN (4-9 30Ha 3arps3HeHns No 5-6anbHON LWKane), Ha 2-M — ypoBEeHb 3arpA3HEHHOCTM Bo3ayxa konebnetcs
OT cpefHero 4o HebonbLoro (4-9 — 3-A 30HbI 3arpsA3HEHUst), Ha 3-M 0GHapyXX1BaeTCsl O4YeHb CUMNbHasi 3arpsi3HEHHOCTb
(1-9 30Ha) 1 Ha 4-M — cunbHasa (2-s1 30Ha 3arpsA3HEHUs1) B HENOCPEACTBEHHON 6nu3ocTn oT goporn. Ha KoHTponbHOM
y4yacTKe MpU3HaKoB 3arpsi3HEHUs] Bo3dyxa He obHapyxeHo. CyLleCTBEHHbIX pasnuynii NOyYeHHbIX pPe3ynbTaToB C
pesynbTaTtamv UCCNefoBaHWN ABYXTOANYHON AAaBHOCTY NPU 3TOM HEe OGHapYXKEHO.

CnnCcoK MCNONb30BaHHbIX UCTOYHUKOB:

1. Mapubosa, J1. B. Bogopocnu, nuwaiHunkmn n moxoobpasHsie CCCP / J1. B. Mapuboea [ gp.]. — M. : Mbicnb, 1978. — 365 c.

2. OynuH, M. . NUcnonb3oBaHne mxa Pleurozium schreberi (Brid.) Mitt. ana 6uonHavkaummn 3arpasHeHns TspkENbIMKM MeTannamm /
M. B. OynuH, . B. XKenesHoBa // MeToapb! OLEHKM COCTOSIHWSI M YCTOMYMBOCTM NECHBIX 3KocucTeM : Tes. gokn. MexagyHap. coBely. —
KpacHosipck, 1999. — C. 55-56.

3. HapgeuH, A. ®. CpaBHuTENbHAa XapaKTepucTMKa AMUEPUTHBIX MULLIAKHUKOB M MXOB Kak GMOMHAOMKATOPOB a3pOTEXHUYECKOro
3arpsasHerusi / A. ®. HapgewH, C. H. TapxaHos, O. A. llobaHoBa // Qkonorus ceBepHbIx TeppuTopuin Poccun. MNpobnemel, NporHos cu-
Tyauuu, Nyt pe3suTusi, pelueHns : Mat-nbl MexayHap. KoHd. — ApxaHrenbck, 2002. — C. 699-703.

4. PeixxakoBa, H. K. KoHTponb cocTosiHusi atmocdepbl ¢ omoLLbio MxoB-6uonHamnkaTopos / H. K. PebkakoBa [ gp.] // Ontuka atmo-
cdepbl 1 okeaHa. — 2009. — 1. 22. - Ne 1. — C. 101-104.
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OMNACHBbIE PACTEHUA NMPOU3PACTAIOLLUE
HA TEPPUTOPUUN BEJNIAPYCH

Benopycckuli eocydapcmeeHHbil yHU8epcumem uHghopMamuku U paduosanieKmpoHUKU
2. MuHck, Pecniybnuka benapycb

Manmbi3 B. B.
Muxniok T. @. — kaHd., buorn. Hayk., doueHm

Benapycb oTHOCUTCSI K CTpaHaM C YMEPEHHbIM KNUMaToM, r4e, B OTNINYME OT TPOMUKOB M CYOTPOMUKOB, HE CUIBHO pac-
npocTpaHeHbl A00BUTbIE pacTeHust. Ho, BCE e, Tonbko B MuHcKon ob6nactu nx sapernctpmpoBaHo 36 BUAOB.

MHorve onacHble pacTeHusi, a 0cCOBEHHO KX Arofbl, Ha BUA AOBOSbHO NpuBnekaTenbHbl. Kpome Toro, Heko-
TOPblE N3 HUX BHELLHE OYEHb CXOXMW C HEAOOBUTLIMU. Hanpumep, cemeHa GeneHbl MOX0XM Ha CeEMeHa Maka, a sirogbl
BOPOHbLETO rria3a Ha NepBbli B3rns4 CIOXHO OTNINYUTL OT M0L0B YEPHUKM.

K onacHbIm (9840BWTbLIM) pacTeHnsaM, Hanbonee YacTo BCTpevarwmumes B benapycu, MOXHO OTHeCTU:

1. BopuieBunk COCHOBCKOIO.

BopLyeBrk COCHOBCKOrO - 9TO MMraHTCKoe pacTeHue, AocTuratollee B BbICOTY 2,2-3,1 MeTpa C KpynHbIMU
nuctbamu (anvHon 85-125 cm n wmpuHon 110-150 cm) u uBetamn (amameTpom A0 75 cm). Beigenset npo3payHbin
(HOTOTOKCUYHBIA COK, COAEepXalLmn hoToceHCMbunuanpyowme coeanHeHus. MNMpu NpMKOCHOBEHMU K YenoBEYeCKon
KOXe 1 NnoA BO3AeNCTBUEM YNbTpacrMoneToBOro U3nyyeHus aTM CoOeaVHEHMNS BbI3bIBAKOT OXOrM. Yepes CyTku Koxa
KpacHeeT, noA Hel nosiBnseTcs 6oMbLIoe CKOMMEHNE XUOKOCTW, 3aTeM B TEeYEeHe Tpex CyTOK naeT BocnanuTenbHas
peakuus c obpasoBaHneM ny3bipen. Ecnu nx He BCKpbIBaTb, TO OHM AepXkaTcs 2 -3 Hegenu, 3aTeM NoCcTENEHHO pac-
cacbiBatoTcs, ocTaBnsas Oypble naTHa. MNpy nonagaHum nHdeKLMM 0Opa3oBLIBAOTCS AOMT0 HE 3aXMBaloLLMe paHbl.
Bopuesunk CocHOBCKOro npeacTaBnsieT yrpo3y He TONbKO 340POBbI0 M0AEN, HO U Bbi3blBaeT Apyrue npobnemsl, T.K.
BbITECHSIET ApPYrMe pacTeHUsi U COXPaHSeT LOMUHMPYIOLLYIO MO3ULMI0 HA 3aXBa4YE€HHbIX TEPPUTOPUSIX.

PacnpoctpaHéH no Bcen Tepputopun benapycu, ogHako HepaBHOMEPHO, MHorga obpasysi CrhfoLwHble 3a-
pocnu 1 mecTa KOHueHTpauun. LieHTpbl KOHLEeHTpauun n Hambonbluas onacHocTb Habnogaetca B MuHckom, Bpa-
cnasckom, "opogokckom, Butebekom, Cmonesuyckom, Mmy6okckom, YaluHukckom, TOMOYMHCKOM panoHax. B Ha-
cTosiLlee BpeMs B CTpaHe peanusyetcsd HaunoHanbHasa nporpamma no 6opebe ¢ AaHHbIM B1aoM, paspaboTtaH u nc-
nomnb3yeTcs KOMMIEKC Mep MO €ro YHWYTOXEHMWIO 1N NMpedoTBpaLLEeHUi0 pacceneHuns, BKovasa npodunakruyeckue,
MexaHu4eckme, XuMmyeckne metoabl 6opbobI.

2. Linukyta nnv Bex 900BUTEIN — 3TO MHOroneTHee TpaBsaHUCTOe pacTeHune BbicoTon 50 - 150 cM. Ucnonbay-
eTcs B MeguumHe. OyeHb sgoBuTo. CTebenb ronbii, OKPYribI, YacTo C NyprypHbIM UM (PUONETOBLIM OTTEHKOM,
npsiMocTosiLuuiA, 6opo3ayaThlil, BHYTPU MOMbIA, CHAPYXMW KpacHOBaTbIf, BbicoTon Ao 1 meTpa. Linkyta HanomuHaet
cbefobHoe pacTeHve AyAHWK, adarunb. OTnnyaeTca oT HUX 6onee MenknuMy NUCTbAMW, TONCTbIM, MACUCTBLIM, BHYTPU
nonbIM KOpPHEBULLEM, pasfefneHHbIM MonepeyHbIMN Neperopoakamn Ha OTAENbHbIe Kamepbl, KOTOpble HamofHeHbI
XKenToBaTbiM COKOM. Bce yacTu LmKyTbl Mpn pacTupaHny Mexay nanbuaMu BblAensoT cneunduyeckuin HeNnpUaTHLIN
3anax. PacteHue spgosutoe B ntobom Buge. Ocobo a00BUT criagkuin ctebenb v criagkoBaToe, C NPUATHBIM 3anaxom
(HanomMuHaLWMM 3anax cylleHbIX si6nok) kopHeBuLLe. KopHeBuLe LMKy Thl OLUMBOYHO NpuHUMaloT 3a peny. Ecnn ero
CbeCTb, TO Yyepe3 15-20 MUHYT NosABMSETCA HEAOMOraHue, pBoTa, 60Mb B XMBOTE, CYLOPOXHbIE NPUNazku, Ha oHe
KOTOpPbIX BO3MOXHa OCTAHOBKa AblXaHWsi U cepaua. PacTeT LuuMKyTa Ha cblpbiX, 60N0TUCTLIX MecTax. BHellHee cxoa-
CTBO C MOPKOBbHO U BblpaXK€HHbI MOPKOBHbIN 3anax NoA3eMHON YacTu NPUBOAMIN K TPArn4ecknum OTpaBreHUsIM.

3. BonuvronoBs kpanyaTbivi (MATHUCTLIN). ATO ABYXNETHEE rofioe TpaBsHUCTOe pacTeHue (BbicoTon oT 90 oo
200 cm.) obpasytoLee Ha NepBOM rogy po3eTKy MPUKOPHEBBLIX NMUCTLEB, HA BTOPOM - CUINbHOBETBUCTLIM Hoposaya-
Thii cTebenb 0o 2 M BbICOTOW. LiBeTeT ¢ koHua uioHA 1 Becb uionb. CemeHa co3peBaloT B aBrycte-ceHTsbpe. Pacte-
HWe oyeHb TennomnbrnBoe, COpHOE, ONTUMAanbHbIE YCMOBUS HaXoAWUT B 3apOCIAX FIONyXOB, HA 3aMyCOPEHHbIX nec-
HbIX onywkax. MNMpuHagnNexuT K Yicny cambiX SSAOBUTBIX pacTeHui, 0cOGeHHO nroabl U NUcTbd. Micnonb3ayetcs ons
NPUroTOBMEHNS NpenapaToB, CHUXaLWmxX 6onu. MpuHMMaeTca TonNbKo No nNpegnvcaHuam Bpada._ConepXuT TOKCK-
Yyeckue ankanouabl KOHWWH, KOHMMOPWH, NCEeBAOKOHrMAPWH. KoHWWH obnagaet HUMKOTMHONOO4OOHbLIM AeNCTBUEM, B
MasbiX J03ax Bbi3blBAaeT COKpalleHWe MbILlL, B GONbLUMX - TOKCUYECKUIA Mapanuy. B gpeBHOCTU nNpuMeHsncs Kak
cmepTenbHbin 94._ OTpaBneHMe NpoMcXoauT Npy nonagaHum B poT ctebnein, owmnboyHo NpuHMMaeMblX 3a OyAHUK, U3
KOTOpOro AenawT CBUCTYNbKW, NMPU MOeAaHn CEeMSIH, MOXOXMX Ha YKpPOMHbIe, MpU 3aCOPEHWUU rpsg C OBOLLHbLIMU
KynbTypamu. Bbi3biBaeT KOHTaKTHbIE MOBPEXAEHNS KOXM U CIIM3UCTBIX, MPOTEKaloLWMe Mo TUMYy CUMbHbBIX annepruye-
ckunx peakuuii. OTpaBnstoTcst 6ONMronoBoM nNpu oWMBOYHOM ynoTpebneHmn ero Tpaebl U KOPHEN BMECTO NETPYLLKM U
MOPKOBW.

MpumeHeHne:DcceHums cBexen TpaBbl bonvronosa NATHUCTOro ucnonb3yetcst B hopMe NpoCTbiX pas3Be-
OEHUIA U BXOOWUT B COCTAB MHOIMMX KOMMIIEKCHbIX NMPenapaToB, B TOM YUCIe UHBEKLMOHHBLIX. HacTolika LBeTKOB npu-
MeHsieTCcsl B HebomMbLUMX [03aX B HAapOAHOW MeavuuHe Kak "npoTuBopakoBoe”. TpaBy Gonuronoea B Masnbix Ao3ax
MCMonb3yl0T B HApPOAHOW MeauumHe Kak boneyTonsiollee, NPOTUBOCYOPOXHOE U NMPOTUBOBOCNANUTENbHOE CpeacT-
BO MpU NeYeHun pesMaTama 1 nogarpbl, a Takke onyxoneun.

4. Nangpiw

Hassanuve gaHo Kapnom JInHHeem no gpeBHeMy NaTUMHCKOMY HasBaHuio naHgbiwa - 'Liliumconvalium' - nu-
nusa ponuH - Convalariamajalis (L.). 3To MHOroneTHee pacTeHue CO LUHYPOBWAHBLIM, BETBUCTbLIM, MOMN3YYNM KOpPHE-
BuLLEM. Bce yactu pacteHuns s40BUTLI. A0 COaepXUTCa Aaxe B Ba3e C BOAOW. JlaHAbIW MaWCKUA COOQEePXUT B 4O-
BOJITbHO BbICOKOW KOHLEHTPALIMN CEPAEYHBIV MMNKO3MA, KOTOPbIN MOXET Bbi3aBaTb aheKT. B Manbix Ao3ax rmmkosu-
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Obl CTUMYNMPYIOT paboTy ocrnabneHHon cepAeYHON MbillLbl, HO NPU Nepeao3npoBKe BEAYT K aputMuam 1 bnokage
AMEeKTPUYECKON NPOBOAMMOCTU cepaua, HeobXxoaMMon Ans ero HopMarnbHbIX COKpalleHui. LlenutenbHele cBOMCTBA
naHAbIlwa M3BeCcTHbl CO BPEMEH rryboKon APEBHOCTU U OO CUX NMOP He yTpaTunm cBoero 3HaveHus. B cpegHve Beka
M3 pacTeHus roToBWUMKM fiekapcTBa OT 3NUMencun, NMXopaakn, cepaeyHbix 6onesHen. B HacToswee Bpemsa B Meau-
LiMHe LUMPOKO MPUMEHSETCS HacTonKa NaHabILwa, MoMorarLwas npyM HeBpo3ax cepaua.

ANNbTEPHATUBHBIE BUObl TOMJIUBA

Benopycckul eocydapcmeeHHbIl yHU8epcumem UuHgopMamuku U paduoaieKmpoHUKU
2. MuHck, Pecniybniuka benapycb

Konecoea T. P., CaHmaposuuy C. C., CmupHosa 3. /.

Poiwkernb O. C. - kaHO. C.-X. HayK, doueHm

B HacTosiwee BpeM4a pacTeT UHTepec K anbTepHaTUBHLIM Buaam Tonnuea. 310 o6ycn0|3neHo Tpemsa cyuleCTBeHHbIMU CO-
06pa)KeHI/I$1MI/IZ OHU OaloT MeHbLUe Bbl6p0COB, ycunuearwLwnx cMor, 3arpa3HeHne so3ayxa u rnobanbHoe NoTenneHue; npounssoaAT-
CA U3 Henc4epnaemblX 3anacoB; UX UCMONb30BaHME NO3BONAET I'I}060My rocyaapcCTtBy NOBbICUTb 3HEPreTU4eCcKyto He3aBUCUMOCTb.

CyLiecTByeT LUMPOKMI CNEKTP anbTepHAaTUBHbBIX BUAOB TOMNMBA. HEKOTOpbIE U3 HUX LLUMPOKO MCNOMb3YHTCH,
a gpyrve nuwb npuobpeTatroT NonynsipHOCTb, HO BCE OHWM obragalT noTeHuuanom Ans obecnevyeHns norHou unm
YacTUYHOW 3aMeHbl 6eH3NHa 1 AM3eNbHOro ToMnMBa.

Bogopoa mMoxeT npucyTcTBOoBaTb B BUAE TOMMMBA Kak TAKOBOrO B [ABYX pasfM4yHbIX TUNax aBTOMOGUNEN:
aBTOMOOMNEN C TONMMBHBLIMK 3NIEMEHTaMU B BUAE BOAOPOAa U aBTOMOOWIEN, KOTOpbIE UMEIOT ABUraTeNb BHYTPEH-
HEro CropaHusi, KOTOpbI CMPOEKTMPOBAaH, YTODObLI MCNONb30BaTb BOAOPOS BMecTo 6eH3anHa. BogopoaHble aBTomobu-
N NoKa He MOMYYMIM LUMPOKOro pacrnpoCTpaHEHUs B 3HAYMTENbHOW CTEMEHWU, MOTOMY YTO CEerogHs HeT Heobxoau-
MOW MHPPACTPYKTYPbl BOAOPOAHbIX 3aMpaBOYHbIX CTaHLUN.

B npolunom anekTtpuyeckue aBToMobunv He Mornm npoesxaTb 6onblune paccTosHus (bonee HeCKOMnbKMX
KWIMOMETPOB), U Kak TONbKO ux 6aTtapen cagunucb, TpeboBanucb Jonrne 4vackl, YToObl MX Nepe3apsautb. HoBble
GaTapeun SBNSOTCHA TakMMM Xe, Kakue yCTaHOBIEHbl COTOBbIN TenedoH nnm HoyToyk. OHK 3apskaloTcs 40CTaTOYHO
ObicTpo M paboTatoT fonblue. batapen MOXHO 3apsikaTb, MOAKMIOYMB MalUMHY K obbluHOM po3eTke. Korga 3apsg
GaTapen HauMHaeT nccsikaTtb, BKIoYaeTcs GEH3MHOBLIN reHepaTop, YTobbl nepe3apsaanTb €€ u He JonycTUTb ocTa-
HOBKW aBTOMOGUNSI.

Buoaunsens siBnsieTca ogHUM M3 BUOOB TOMMMBA, KOTOPbIA MPOU3BOAUTCA U3 pacTUTENbHOro macna. Jfliobon
aBTOMOOMNb C AM3eNnbHbBIM ABUraTernieM MoXeT paboTatb Ha HEM, HO obblMHOe Macrno He nogonaet. OHO OOMKHO
ObITb Npeobpa3oBaHo B G1UOAM3eNbHOE TONMMBO Yepes onpeaenéHHbI XMMUYECKMI MpoLiecc.

OTaHon ABMAETCA OAHUM U3 BUAOB anbTepPHaTUBHOIO TOMNMMBA, KOTOPOE NPOU3BOAAT U3 PACTUTENLHOIO Ma-
Tepuana (KyKypy3bl, CaxapHOro TpoCcTHMKa). OTaHon 4acTo AobaBnsaT B 6eH3UH B neTHee BpeMsi, YTOObl MOMOYb
COKpaTWUTb BpeaHble BbIGPOCHI.

YKunpokuin a3oT siBnsieTcs ewwé ofHoWM anbTepHaTMBON NpoaykTaM HedTenepepaboTku. Kak u Bogoposd, a3oT
HaxoamuTcs B M306munum B Hawen atmocdepe U aBTOMOOMNIM No4 NUTaHMEM a30Ta LAlT ropasao MeHbLUe BpeaHbIX
BbIOpPOCOB, YeM GEH3VH Unu gm3ensHoe Tonnmeo. Ho, B TO Bpems kak BOAOPOA UCNONb3YeTCs B TOMMUBHbLIX SIEMEH-
Tax aBToMobunen, a Tawke ABUratensx BHYTPEHHEro CropaHus, aBToMoOOUNU Ha XuAKoM as3oTe TpebylT coBCEM
Opyron Tun aBuraTens B LENoM. ABNSSACb 3KOMOrMYHbIM U 3O(EKTUBHBIM CMOCOOOM MUTaHUS TPAHCMOPTHOrO cpes-
CTBa, XXUOKNI a30T CTaNKMBaeTCs C TEMU Xe NPensiTCTBUSIMU, Kak 1 MHOTMe Opyrve anbTepHaTUBHbIE BUAbI TOMMMBA:
oTCyTCTBME 0bLLEHALMOHANbHON CETU 3anpaBOYHbIX CTaHLMNA.

CornHeyHbIn aBTOMOOUMb SIBNSETCS MO CYTU OObIYHBIM 3NEKTPOMOBUIEM C MUTAHUMEM OT COMHEYHON 3Hep-
ru, Nony4aemoln OT COJNHeYHbIX GaTapeit Ha aBTomobune. U, xota conHeuyHble GaTapen He MOryT B HacTosiee
Bpemsi ObiTb UCMONb30BaHbl ANs MPSMOro eAWHONUYHOIO MUTaHWS ABWUraTensl MaluuHbl U3-3a HeJoCTaTOYHOCTU
MOLLIHOCTM, OHU MOTYT OblTb UCMOMNb30BaHbl ANsl PACLUMPEHUSA Anana3oHa NUTaHUSA U SKOHOMMUMK SMEKTPOSHEPrnn OT
aKKyMynsTOPOB TaKMX 3NIEKTPOMOBUnen.

AMMMaK yXe 4aBHO Obin NpeasioXkeH B Ka4eCTBe NPaKTUYECKOW anbTepHaTVBbl UCKOMaeMbliM Buaam TOMnmm-
Ba AN ABUraTenen BHYTPEHHEro cropaHus. Tennota cropaHus aMmmuaka coctaenset 22,5 MIOx/kr, 4To coctaBnseT
OKOIO MOMOBWHbI OT TEMMOTbI CrOPaHUs AU3eNbHOro Tonnmea. AMMUaK MOXeT OblTb MCNOMNb30BaH B CYLLECTBYIOLLNX
OBuratensix ¢ 4OBOJIbHO HE3HAYUTENbHBIMU MOANMUKALMAMN KapBGrOPaTOPOB UM UHXXEKTOPOB.

Bopopocnu - 3T0 OTHOCUTENBHO HOBbLIA BUA anbTepHaTMBHOrO Tonnmea. Mo cyTu npuHumn paboTbl ABura-
Tens Ha BOOOPOCHSAX OCHOBbLIBAETCS Ha rHMEHUM 3TUX BOAOPOCHEN, B pedynbTaTe KOTOPOro BblAenseTca MeTaH, Ko-
TOPbIV MCMONb3YETCA B KAYECTBE OCHOBHOIO TOMMMBA ANsi NPUBEAEHNS B ABWXKEHNE MALLVHbI.

Takke B kayecTBe TOMMMBA MOTYT UCMONb30BATLCA CXMKEHHbIN MPUPOAHBIN a3, CXWKEHHbIN HedTAHON
ras, KoTopble XxpaHsTca nog 6onbwrM gaBneHuemM u aét ropas3go bonblie aHepruu, 6yayyn NNOTHLIM, CXaTblA Npu-
POLHbLIN ras, cxaTbll BO3AYX.

Takum obpa3zoM, MOXHO cAenaTtb BbiBOA, YTO Hanboree nepcrnekTMBHbIMU UCTOYHMKaMK 000Obl4M 3HEeprum
Ha CerogHsAWHNIA AeHb ABNATCA NPUPOAHBLIE U CUHTETUYECKME pecypcbl. OHU 3HAYUTENbHO SKOHOMST AEHbLIM BOAW-
Tenew U He NPUHOCAT Bpeaa OKpyKatoLLen cpeae.

CnMCOoK UCNOMb30BaHHbIX NCTOYHUKOB:
1. NMoany3ckuid, E. AnbTepHaTnBHbIE BUAbLI TONNMBa B NPOM3BOACTBE CTPOUTENbHbLIX MaTepuanos./ E.Moanysckuit, 1. Typosckuid //
energobelarus.by.
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OPIrAHU3AUUA OUCTIETYEPU3SALUAU JTTNDOTOB
HA OAO «BEJINTUD®T»

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Ypbar A. U.
MenbHuyeHko []. A. — kaHO. mexH. HayK, doueHm

B Pecny6nuke benapycb nogkntoyeHne nugToB OCYLLECTBIIEHO MO CreumanbHbiM NPOBOAHBLIM NMHUSAM. TOMbKO B ropoae
MwuHcke B akcnnyaTauum HaxoauTcs okono 16 Tbic. naccaXmpcknx nuapTos. M3 HMx 4,1 Teic. BblpaboTann HOpMaTUBHBIA 25-neTHUI
CPOK Cryx0bl, yCTAHOBIEHHbI NPOU3BOAUTENEM, U TEMEPL UX HEOGXOAMMO 3aMEHUT.

Ha nopgepxaHvne B pabovyem COCTOSIHUM M3HOLLEHHOro nudpToBoro obopyaoBaHus 3aTpadvBalTca 60Mb-
lne TPyAOBblE U MaTepuarnbHble pecypchl. [03TOMy CTaBUTCA 3a4adqa BbIBOAWTB M3 SKCNyaTauuvM MoparnbHO ycTa-
peBLUME U PU3NYECKM U3HOLLEHHbIE NUAThI B XUIbIX AOMax. Micxoas n3 atoro, Bo3HWKAeT HeOOX04MMOCTb AMCneT-
Yyepusauum nNUQTOB B YacTU HECOOTBETCTBUSI yCTapeBLUEro AMcneT4yepckoro obopynoBaHus TpeboBaHMsAM OencT-
BYIOLLMX NpaBun (T. K. OKOHEYHOEe 060pYyA0BaHNE ManNoMH(OpPMaTUBHOE: AUCTIETYEP TONBKO 3HAET, YTO C HUM CBSI3bl-
BalOTCS U GonblUe HUKaKoOW MHOPMaUMM) U HanuyYns BGONbLLIOTO YMcra AMCNETYEPCKMX MYHKTOB C HE3HAYUTENbHBIM
KONMMYECTBOM NOAKIMIOYEHHbIX K HAM nNudToB. Kaxabiv nudT B 0653aTensHOM nopsake AOMKeH ObiTb CBS3aH ¢ guc-
neT4epCcKUM MynbLTOM, rAe oTobpaxaeTcs BCA MHopmaumsa o Hem: BpeMs paboTel nnbo npoctos nudpta, ero Teky-
LLlee MOorioXXeHNe, COCTOSIHNE, HanMumne HeMCnpaBHOCTU U T.4. PaccTtosiHMe OT nynbTa Ao nudpTa MOXET AOXOAUTb 40
5 kunometpos.. lNMpoknagka kabenew n apeHaa KOMMYHUKaUWIA CTOUT JOPOro U Aaxe He Bcerga BO3MOXHa, MO3TOMY
BO3HMKNA He0bXxoaMMOCTb pa3paboTKM HOBbIX CNOCOGOB CBA3W. [NMaBHbIM HEAOCTATKOM NMPOBOAHBIX CUCTEM SBMSET-
Cs1 He06XOQUMOCTb MPOKMAaAKM NPOBOAHbLIX NNHUIA CBSA3WN. B nepByto ovepeab, AaHHasi npoueaypa BeAeT K YCroXHe-
HWIO, @ 3HAYUT, U YAOPOXaHUK MOHTaXHbIX paboT. [poBOAHbIE NMUHMM CBA3U criegyeT 3aluumilaTh OT BO3MOXHOMO
MEeXaHU4eCcKoro BO3OENCTBUS, KOTOPOE MOXET NMPUBECTU K UX OOPbLIBY UMM BO3HWKHOBEHUIO KOPOTKOrO 3aMblKkaHUs!
Mexay nposofamu. Hanuune npoBOAHbLIX NMHUIA CBS3U MOXET OTpULATENbHO CKasblBaTbCH Ha 3CTETUYHOM BUAE
nomelleHusi. NpoBogHbIE NMWHUM CBA3W MOTYT OrpaHU4MBaTb MakCUMasibHOE PacCTOsHME MeXAy CBA3blBaeMbIMU
TEXHUYECKUMU CPeACcTBaMU, Tak Kak Nnobor kabenb nmeet COOGCTBEHHYK MOrOHHY0 €MKOCTb Y UHOYKTMBHOCTb. 3Ha-
YnTENbHOE YANVHEHVE NMPOBOAOB MPVMBOAMT K OFPaHWYEHUI0 MaKCMManbHO BO3MOXHOW nepeaaBaeMon 4acToThbl
ANEKTPUYECKOro CUrHamna, CHUXEHMIO ero YPoBHA 3a CHET BO3AENCTBUA COOCTBEHHOW €MKOCTUM U MHAYKTUBHOCTYU U,
€CTeCTBEHHO, K UCKaXXeHUI0 cUrHana B Buae «3aBanvBaHus» (PpoHTOB nepefaBaeMbiX UMMYbCHBIX NOCHINOK

Pa3BnTne mMoOunbHOM CBSI3N U €€ LUMPOKOe pacrnpoCTpaHEHWE Cpeau HaceneHus no3Bonut paspaboTaTb
obopynoBaHue cBa3n NudTa C AMCNETYEPCKON N0 COTOBOMY KaHany B ctaHaapTe GSM uepe3 ceTb COTOBOW CBSI3U.
MpenmyLlecTBo Takoro Metoaa B rmMbKoCTH, BbICTPOM pa3BepTbIBAHUM U OOCTYNHOCTU Aaxe TaM, r4e npoknazka Ka-
Oena 3aTpygHeHa, a AMCcneTYepCKUn MyHKT HaxoauTca daneko. BbizoB ancnetdepa 6ygeT OCyecTBNATLCSA TakK Xe,
Kak 3BOHOK C MOOMbHOro annapaTta. [py 3TOM CBA3b MOXHO OpraHu3oBaTh HE TOSMbKO MO 3BOHKY, HO U C MOMOLLbIO
SMS-coobenunini. Jucnetyepy OyayT NpUXOAMTb CMC-OMOBELLEHMS O HEWCMPABHOCTU NudTa, BHE3amnHom notepe
nutanusa u 1.4. Onepatop 6ygeT BuAEeTb He TONMbKO agpec Bbi30Ba, HO M COCTOsIHME nNudTa (Ha KakoM ataxe nudrT,
OTKPbITbI N ABEPU, ECTb 1Y NEpErpy3ka), MoXeT nornyyaTte NogpobHyo CTaTUCTKKY MO CBOEMY y4acTKy, CBA3bIBATHCS
He TONbKO C MaccaXnpom N Ta, HO U C ANEKTPOMEXAHNKOM, HaX04ALMMCS B MaLLUMHHOM MOMELLEHWN.

TepMuHan GyaeTt ocyllecTBNSATL nepefady MHdopmMaumMm B AMCNETYEPCKUIA LLEHTP MO CETU COTOBOW CBSI3U
ctaHgapta GSM c ucnonb3oBaHuem nakeTHow nepepadn gaHHblx GPRS. Peanunsauusa agantueHoro anroputma pa-
60Tbl, N03BONUT rMBKO 1 B MONHOM ob6beme MCnonbL30BaTh BCe CyllecTByloLme pecypcbl GSM ceTen — ronocoBomn
KaHan, kaHan aaHHbix CSD u kaHan nakeTHow nepegayn faHHbeix GPRS. Bnarogapst aToMy, CyLLEeCTBYET BO3MOX-
HOCTb aBTOMaTU4eCcKn ONTMMM3NpoBaTb PaboTy CUCTEMbI B PasfUYHbIX PEXUMAaX UCMOMb30BaHUsS 1 B Criydae nepe-
rpysku cetn GSM, BbIGMpaTh kaHanbl B 3aBUCUMOCTU OT UX AOCTYMHOCTU U Lenecoobpa3HOCTH NCMOMNb30BaHUSA TOMO
UNN MHOTO KaHana Aansi nepefady HeobxoaANMON B AaHHbIA MOMEHT MHOPMaLMN.

OCHOBHbIMU (DYHKLUSIMM MpeanaraeMoil CUCTEMbl SIBMNSIIOTCS: AUCTAHUMOHHbIA cOOp M BU3yanusaumsi nH-
hopmMaumm 0 COCTOSIHUUN TEXHOMOMMYECKMX 06 bEKTOB NUPTOBOro X035NCTBA B pEXMME peanbHOro BpemMeHu; obecne-
YeHWe IKCTPEHHOro KaHara rofloCoBOM CBS3M MeEXAYy OUCMEeTYEpPOM M kabuHoWm nudpTa; onepaTUBHOE ynpaBrieHve
rMaBHbIM KOHTAKTOPOM NUTAHUS CTaHUMK nudTa.

Mpegnonaraembin 3KOHOMUYECKUI 3hPEKT BHeAPEHUSA cucTemMbl byaeT obecnednBaTbes:

1. Hanuunem nHopMaLMOHHON 06paTHOM CBA3M O BKIOYEHUN TpebyeMoro pexuma, 4To no3sonseT cokpa-
TUTb BPEMS peakLmmn amcrneTyepa Ha HeLUTaTHY0 CUTyaLuio;

2. Hanuunem AMCTaHUMOHHOIO YNpaBneHns NMTaHneM CTaHLMn nudpta No3BonsoLLIMM UCKIOYUTL Bblesabl,
CBsi3aHHble C HeOOXOAMMOCTBIO Nepesanycka 0bopyaoBaHNs;

3. 3awmTon obopyaoBaHusa cTaHuum nudTa, B pesynbTaTe KOHTPOMS COCTOSHUS MUTaoLWen ceTn, coveTaHust
CUrHanoB C AaT4UKOB, U NPUHATUEM peLUeHUs O NpekpaLLeHMn aKkcnyaTaumm, B cnydyae aBapunHom cutyaumu;

4. ANCTaHUMOHHbBIM TEXHUYECKUM Y4eTOM NoTpebnsieMol SHeprum, No3BonsoLLMM COKpaTUTb paboyee BpemMs
N TPaHCNOPTHbIE pacxobl, He0OxoaMMble Mpu o6be3aax Ans CHATUSA NOKa3aHWUi;

5. NPOCTOTON MOHTaXa M MUHMMAarnbHbIMK TpeboBaHMAMM K TEKyLLEMY 06CnyxuBaHuio (NpubnusmtensHo 1 pas
B rof).
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3OPEKTUBHOCTb NPAMbIX MPEOBPA3O0OBATEJNEN PAOVUALIMA
B JIEKTPOJ3HEPIUIO

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

JlaweHko M. B.
BauenuH E. H. — kaHO. mexHu4ecKkux Hayk, OoyeHm

B HacTosiLLee Bpems YenoBe4ecTBO HAXOAUTCS B NMOUCKE anbTePHATUBHbLIX MCTOYHUKOB 3NeKTpoaHeprun. HaiaeH cnocob
npeobpa3oBaHus pagnaLun B SNEKTPUYECKYHO SHEPruio, OOQHAKO B pearibHO CyLLEeCTBYHOLLMX YCTPOMCTBaxX (NpsiMbix npeobpasoBa-
Tensx) Huskun KMp (koadduumeHT nonesHoro aencreuns). B cBs3n ¢ yem Beaytca paboTbl no paspaboTke u MCCneaoBaHUio Cnoco-
608, nosbiwatowwmx KN npeobpasosatenei 40 YPOBHS, AOCTAaTOYHOrO AN1St MPaKTUYECKOro MPUMEHEHUS.

Mpu 06ny4YeHNM CrnonCTbIX CTPYKTYP, COCTOSALLMX U3 YEPELYIOLMXCA CNOEB TAXKENOoro MeTanna, nsonaropa
W Nerkoro MeTtanna noToKOM ramMma-kBaHTOB, B HUX (DOPMUPYETCH 3NEKTPOABMKYLLAA Cua 3a CYET NPEUMYLLECT-
BEHHOrO MOTMOLLEHMS raMma-U3nyyeHust TskernslM MeTarnsioM, KOTOpoe NMPUBOAUT K SMUCCUM ObICTPbIX 3M1EKTPOHOB.
HekoTopasi nx YacTb NPOHMKAET B NErkMin MeTans, BCNEeACTBUE Yero OH oTpuuaTtenbHo 3apsikaetcs. Ecnu coeam-
HUTb NErkuin 1 TSHKenbI MeTanmn BHELIHEW Harpy3kon, 9TW 3NeKTpOHbl ByayT Bo3BpalLaTbCa Yepes Hee B TSKenbl
MeTann, BbINoNHASA nonesHyto paboty. OTHoweHue 3Ton paboTbl K SHEPrM U3nyyYeHus, KOTOpPYH MOrnoTuna crov-
cTas CTpyKTypa, 1 onpegensiet apdekTMBHOCTb Npeobpa3oBaHus pagnauun B 3reKTPOIHEPIMIo B NPsiMbIX Npeobpa-
3oBarenax [1].

B ngeanbHoMm cnyyae, Bce BbIOUTLIE M3 TSHKENOro 3MUTTEPA SMEKTPOHbI AOXOASAT U MOrMNoLwakTCs Nerkum
NpoBOAHWMKOM. Ecnn kaxablI N3 aTux 3NEKTPOHOB Yepe3 BHELLHIOW Lienb ByaeT Bo3BpalLaTbCs M3 KOMmnekTopa B M-
MUTEp, TO 3TOW BHELLUHEWN Lenu BO3HUKHET anekTpudeckuin Tok |. MNpun ee anekTtpuyeckomM conpoTmereHnn R B Hen
OyneT BblOeNsaTbCA anekTpmyeckas MoWHOCTb. MoxHO oueHnTb KM cuctembl, B3siB OTHOLLEHME MOLLHOCTW, Bblae-
nawwenca Bo BHewwHen uenu Wegy, K MOLLHOCTU NOrnoLwaeMbix ramma-kBaHToB Wiag.

Mpu ymeHbLeHun knHeTndeckon aHeprumn K anektpoHos, KM gomkeH MOHOTOHHO Bo3pacTaTb BMMOTb A0
ee NpubnKeHNs K HyM0, OAHAKO AN NPOXOXAEHUS Toka | Yepes BHELLHIOW Lenb MexXay dSMUTTEPOM U KOJINIEKTOPOM
[OIMKHA ObITb pa3HOCTb MOTEHUMANOB & = £+ &.

[ns Toro, 4To6bl 3NEKTPOHBI, BbINIETAOLLNE U3 SMUTTEPA, MOIMU NPEeooNneTb 3Ty Pa3HOCTbL NOTEHLMATIOB U
[OCTMYb KOMNMeKTopa, X KMHeTUYEeCKas 3Heprus AOormkHa ObiTb HE MeHbLUe, YeMm Mpou3BeaeHne 3TON pPa3HOCTU Mo-
TEeHUManoB v 3apsga anekTpoHa.

B npeanusvpoBaHHOM criydae, Korga Hakadka CUCTEMbl raMMa-KBaHTaMu BENUKa, T.e. aHepro3atparamu Ha
paboTy Bbixoga MOxHO npeHebpeyb, KMNO 6ynet npubnmxkarbca K eguHMLe ¢ TOYHOCTBIO A0 3aTpaT Ha paboTy Bbi-
xoga. Takum obpa3oM, ecnm KMHeTu4Yeckast IHEPrus AMUTUPYEMbIX SITEKTPOHOB CTAaHOBUTCS PaBHOW MX 3IEKTpOCTa-
TUYECKON 3HEPTUM MEXOY 3IMUTTEPOM W KOMNEKTOPOM, 3NEKTPOHbI BXOASAT B KOMNMEKTOP C HYNEBOW KMHETUYECKOMN
3Hepruew, YTo ycTpaHsieT notepu Ha Tennosbigenerune u KMo npubnuxkaeTcs kK eamHuLe, T.e. naeansHON BENUYUHE.

Ho ecnu kuHeTnyeckasi 3HEpPrusi AMUTMPYEMbIX SNEKTPOHOB GOMbLUE 3NEKTPOCTATUYECKON SHEPTUN MEXOY
AMUTTEPOM 1 KonnekTopoM, To KM HaunmHaeT ymeHbluaTbca 06paTHO NPONopUMOHanbHO KUHETUYECKON SHEPTUN.

KMO noeanunsmpoBaHHOM cuctembl MoxeT npubnmxkatscsa k 100%, ogHako akcnepuMeHTarnbHble uccrneno-
BaHUA nokasanu apdPeKkTUBHOCTb ~1 0% %.

MpuunHamun Takoro pacxoxaeHusi B pesynbTratax sBnseTcs psg akTopoB: Aarnekasi oT onTuMaribHON reo-
meTpusa npeobpasoBartenen, YpeamepHas TOMLWMHA CrOEB THKENOro MeTanna u u3onsaTopa, HeonTMManbHasi 9Hep-
rMsi SNEKTPOHOB, BbINETAaoLWMX N3 aMUTTEpa.

[nsa ynyJyweHus nokasatenen adhpekTMBHOCTM Hanbornee onTUmarnbHON sBnNsieTca cdepuyeckasl reoMeT-
pus oparMeHTOB TSDKENOro MeTanna, MorfowarlmMx raMMa-KBaHTbl, OQHAKo pasmMepbl cep He AOSKHbI NPeBbl-
waTtb ux AnuH npobera, a Takke Bce cepbl AOMKHbI ObITb 3NEKTPUYECKN COEAMHEHBI APYr ¢ Apyrom. Takke cnepy-
€T yMeHbLUaTb TOMLWUHY CINOs TSHXKENOro MeTanna, YToObl 3MeKTPOHbI HE OCTaHaBNMBaNuUChb B HeM. Ecnu xe Tonwm-
Ha usonsitopa OyaeT cnuwkom GOMbLIOK, TO MHOTME M3 3MUTMPOBAHHBLIX TSBKEMLIM METarnsioM 3neKTpoHoB 6yayT
OCTaHaBNMBaTLCSA B CIOE U30MATOopa, OHW He OOWAYT OO0 NIErkoro mertanna w, crieqoBaTernbHO, BbiIObIBAOT U3 Npo-
uecca (hoOpMUPOBAHUS NOME3HOro TOoKa. TO TakkKe NPUBOAMUT K CHKEHUIO 3NEKTPOCONPOTUBIIEHNS U30NATOPA.

Haunbonee npegnoytTuTenbHLEIM M30MATOPOM SBRSETCA CNoWn Bakyyma. [ina co3gaHus nsonsrtopa, 6rmskoro
Mo CBOWCTBaM K Bakyymy, MOXeT ObITb MCMONb30BaH Cromn asporensa (matepuana, o6pa3oBaHHOro BONOKHAMU Au-
3MNEKTPUKOB TWMNa OKCMOOB anioMWHUSA UK KPEMHUS, MOPUCTOCTb KOTOporo npesbiwaet 95%, a MexaHuyeckasi Npoy-
HOCTb MO3BOMSET yAEPXNBaTb CIIOW TSHXKENOro 1 NErkoro MeTarnsoB Ha OnpeaeneHHOM pPacCTOsHUW, He MO3BOMSSA UM
BCTYNUTb B MPSMON KOHTaKT). PerynvpoBaHue e BbIXOLHOW 3HEepruv B NepBylo odepedb o3HavaeT nogbop ontu-
MarnbHOM POpPMbI U pazmepa NOBEPXHOCTU SIMUTTEPA U AOMKHA NPOU3BOAUTLCA NPUMEHUTENBHO K TEXHUYECKUM Na-
pameTpaM KOHKPETHbIX YCMOBUIA 3KChyaTauuun.

B Halle BpeMsi y4eHble 3aHMMatOTCsl MOUCKOM BapUaHTOB NMOCTPOEHMsT BbICOKO3h(DEKTUBHBLIX Npeobpa3oBa-
Tenen pagvauumn B anekTposHeprmio. OgHaKo Ha OaHHbBI MOMEHT 3TO HanpasneHve B obnacTu anbTepHaTUBHOM
3HEpreTUKM He HaXO4MT JOCTOMHOIO NMPUMEHEHWS BCNIeACTBUE HU3KMX NokasaTenen apeKTMBHOCTY.

CnuncoK NCnonb3yembliX UCTOYHWUKOB:

1. Kegpos, B.B. HoBble pagmaunoHHO-NpOoYHble YCTPONCTBA AN KOHTPOMS MOHU3MPYIOLLMX U3MYyYeHUI U NpsSIMOro npeobpa3oBaHus
paanaummn B ANEKTPOIHEPTUIO HA OCHOBE HAHOCTPYKTYpUpOBaHHbIX MaTepuanos / Epwos A.E., Kegpos B.B., Knaccern H.B.,
Kowenes C.B., Kypnos B.H., Waxpan O.A., lLimypak C.3., lUmbITbko .M. // Bonpocbl aTOMHOI Hayku 1 TEXHUKM cepus « TexHude-
ckas husvka 1 aBTomaTmsauus», B. 66, c. 132-139, 2011.
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NCMNOJIb3OBAHUE BETPOSHEPIETUYECKUX YCTAHOBOK
B PECINYBJIUKE BEJIAPYCb

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpoHUKU
2. Munck, Pecnybnuka benapyco

Kopobar M. []., Medrok A. A., Kpynenbko [. A., Kypuro C. 1O.
Tenew U. A. — kaHO. 2eoep. HayK, doueHm

Haubonblune nepcnekTnBbl UCNOJSIb30BaHUA UMEKT anbTepHaTUBHbIE UCTOYHUKU 3HEPrun, npenmMmyulecTtBo KOTOPbIX 3a-
KrntoyaeTcs B MX BO30OGHOBNSAEMOCTM U B TOM, YTO 3TO 3KONOMMYECKN YNCTbIE UCTOHHUKU 3Hepruun.

B HacTosiLee Bpems Bo3pacTaeT NoTpebHOCTb B MCNOMb30BaHNM HEBO30OHOBNSIEMbIX MCTOYHWKOB SHEPTUN.
Brnwxariume nepcnekTuBbl pa3BUTUS SHEPTETUKM CBA3aHbI C MOMCKaAMM IyYLIEro COOTHOLLEHWS 3HEProHOCUTENEeN U,
npexage Bcero ¢ Tem, YToObl NOMNbITaTbCS YMEHBLLUNTL AOJHO XUAKOro Tonnuea. Hambonblune nepcnekTnebl NCMOSb-
30BaHMS UMEIOT anbTepPHATUBHbIE UCTOYHUKM SHEPTUW, NPEMMYLLECTBO KOTOPLIX 3akftovaeTcsl B X BO30OHOBIsSie-
MOCTU U B TOM, YTO 3TO 3KOMOMMYECKN YNCTbIE MCTOYHUKN IHEPTUN.

BeTposHepreTvka — oTpacib SHEPreTukn, cneunannspyoLascs Ha npeobpasoBaHMN KMHETUYECKOW SHEP-
My BO3OYLUHbIX MacCc B aTMocdepe B SMEKTPUYECKYI, MEXaHWYEeCKyto, TENSOBY Mnu B Nobyo apyryto gopmy
3Heprum, yaobHyo Anst UCNoNb30BaHWSA B HAPOAHOM XO3SACTBE.

Yxe noctpoeHbl renuoctaHumn B CLA (KanndopHun). OHM MMET 3KOHOMUYECKNE nokasaTenu, He YCTy-
natoLime cTaHuusiM Apyrux TunoB. B psge cTpaH co3gaHbl reotepmanesHble ctaHumm - B CLUA, Poccun, Ha dununnu-
Hax u B ViTanuu; npunueHble - Bo PpaHumn, KaHage, Poccun n KHP; BeTpoBble - B CLUA 1 JaHuu.

Vcnonb3oBaHue aHepruy BeTpa, Kak anbTePHATMBHOIO MCTOYHUKA SHEPTMU UMEET CBOM MpenMyLLEeCTBa UC-
nonb3oBaHusa U B Pecnybnuke benapyck. [Ins Toro 4to6bl 3¢hdheKTUBHO MCNONb30BaThL 3HEPIMI0 BETPa HEOGX0AUMO
yumTbIBaTh criegyowmne akTopbl: CE30HHOCTb, penbed MECTHOCTU, KIMMaTUYeCKne yCnoBms permoHa u T.4.

Ha tepputopuun Pecnybnukn Benapyck nmetoTca 6rnaronpustHble ycrnosus ansa addekTneHom paboTbl BET-
PO3HEPreTUYeCKnx yCTaHOBOK. BeTpoaHepreTnyecknii noteHuman ctpaxbl oueHBaetcst B 1600 MBT. Ha tepputopun
Hallen cTpaHbl BbisBneHo okono 1840 nnowanok, rae MOXHO yCcTaHaBnuBaTb BETPO3HEPreTudeckme CtaHummu u aa-
e co3gaBaTb BETPO3HepreTnyeckne napku. JTu nNnowaaku npeactaBnsaoT cobol B OCHOBHOM psiibl XOfIMOB BbICO-
Ton ot 250 M Hap, ypoBHEM Mopsi, rae POHOBasA CKOPOCTb BeTpa konebnetcs ot 5 4o 8 m/c. Ha kaxgon na HUX Mox-
HO pa3mecTuTb oT 3 40 20 BeTpO3IHepreTuYeCKUX yCTaHOBOK.

Mo BeTponoTeHumany Benapyck npubnuxaeTtcs k ypoBHto MNonbLlun n gpyrx ctpad BoctouHon EBponel, raoe
BETPO3HepreTuka ahpeKkTMBHO pa3BmBaeTCA yxe MHOro net. OgHako BETPOdHepreTuka Tpebyet 6onbLUnX MHBECTU-
LUmn.

BbirogHee Bcero NpvMeHsiTb 3HEPrvio BeTpa B 30HaX CO CpeaHerofoBbiMU POHOBBIMM CKOPOCTSIMU BETpa
Bbille 5 M/c. OTO BO3BbILIEHHbIE paiioHbl HonblUen YacTu ceBepa M ceBepo-3anagda benapycwu, LeHTpanbHas 30Ha
MuHckon obnacTtu, a Takke Butebckasa Bo3BbIlWeHHOCTb. B Gnvkaniuve ABa roga npoekThbl MO pa3BUTUIO BETPOIHEP-
retukm OyayT BbinonHeHbl B HoBorpyackoM v JIMO3HEHCKOM paiioHax, rae MraHupyeTcst MOCTPOUTb BETPOMNapKu
MoLLHocTbio 25 MBT n 60 MBT cooTBeTcTBEHHO. OXXMnaaeTcs, UTO BeTponapku nosesatcs B OwMsHcKoM, CMOpProH-
ckom, Jlororickom panoHax. Beanytcs neperoBopbl ¢ HeMeukoln chupmont “QHepTpar” 06 yCTaHOBKE BETPOTEXHMKU B
[3epxunHckoM parioHe. [NepBas ovepeab NpoekTa npefycMaTpyBaeT BBOA B CTPOW BETPOYCTAHOBOK MOLLHOCTbO 10
MBT. B nocneactesum nnaHmnpyeTcs yBenuumTb 3Ty MoWHOCTL Ao 150 MBT.

Hepaneko ot pg. KpeBo CmoproHckoro panoHa [pogHeHckon obnactu pacnonaraetca 2 BeTpo-
3HepreTuyeckme yctaHoBkn (B3Y). OHu Haxopdatcs Ha KpeBckow BO3BbBILLEHHOCTW M dHEepruv, BbipabaTbiBaemon
naHHbIMM BJY xBaTtaeT, uTobbl 06ecneurBaTth GrnaronpuaTHbIE YCMOBUSA A COAEPXKaHUS MECTHBIX XNBOTHOBOAYE-
CKMX KOMMMeKCoB. BeTpoaHepreTnyeckne yctaHoBKU, pacnonoxeHHble nog g. Kpeso — Betpsku EuroWind 20. lMNpo-
N3BOAMTENBHOCTb OAHOIO Takoro BeTpsika coctaBnsiet 5600 kBT B Mecsy npu cpegHeronoBoi ckopocTu BeTpa 8 m/c.
PaboTaTtb Takon BETPSIK MOXeT nNpu TemnepaTtypax ot -40 go +60.

B3Y EuroWind 20 nmeet 3 nonactu, avameTtp potopa coctasnseT 10 MeTpoB, nonactu M3roTosneHbl 13
KOMMO3UTHOro Matepuana - ¢umbeprnacca [3], BbicoTa MayThl -18 MeTpoB. B KomMnnekT BeTporeHepaTtopa BXO4uT:
TypOvHa BeTporeHeTaTopa, NlonacTu BETporeHeparTopa, KpenneHus BeTporeHepaTopa, NOBOPOTHbIA MeXaHW3M, KOH-
Tponnep 3apsaa, aHeMOCKOMN U AaTyvK BeTpa.

Ecnu nogxogutb k aTon npobneme rnobaneHo, y4nMTbiBas NEPCNEKTNBBI MOCTOSHHOIO YOOPOXaHWSA SHepre-
TUYECKNX PECYpPCOB W WX rpagywmin neduunt, aHeprus BeTpa O4HO3HAYHO SIBMSIETCSt NEPCMNEKTUBHBIM BIIOXEHNEM
cpeacTs.

Cnncok UCMonb3oBaHHbIX MCTOYHUKOB!
1. https://ru.wikipedia.org/wiki/AnbTepHaTnBHas_3HepreTuka.
2. bBaiepc T.20 KOHCTPYKUWIA C CONHEYHBIMU 3rieMeHTamMm: y4ebHuk. - M.: Mup, 1988. - 197C.
3. VHCTpyKumsa no MoHTaxy 1 akcnnyataumm BIY EuroWind 20.
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PAOVUALMOHHASA KAPTA COBETCKOIO PAMOHA

Benopycckuli eocydapcmeeHHbIl yHUgepcumem uHgopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Wapai . A.
Kamnad [1. B.. —kaHO. mexH. Hayk, doueHm

BbisiBneHa paguaumoHHas obctaHoska CoBeTckoro paroHa ropoga MuHcka v caenaHbl BbIBOAbI O pedynbTatax uccneno-
BaHus. YCTaHOBNEHO, YTO paguaumoHHas o6ctaHoBKa Ha Tepputopum COBETCKOro panoHa octaeTcsl CTabunbHOM U COOTBETCTBYET
YCTaHOBIEHHBIM HOPMaM.

YuuntbiBas nocnegHne aktopbl, KOTOPble MMENU MecTo ObiTb: aBapus Ha YepHOOLINLCKON aTOMHOW 3fek-
TPOCTaHUMKN, aBapusl Ha SAMOHCKOW aTOMHOMW anekTpocTaHuum ®dkycuma-1 v Apyrme HeraTuBHble SBMEHUS, HYXHO
AepxaTb 06CTaHOBKY MOA4 KOHTPOMEM U NMpUHMMaTh Heobxoammble mepbl. Bcneacteme aToro o6bekTom nccnegosa-
Hus ctan CoseTckuii panoH MuHcka.

Bce namepenusa nposogunuce gosumetpom PKCB-104. Ha puc. 1 npeacTtasneHsl rpaHuubl CoBeTckoro pan-
oHa. lNMepen Havanom paboTbl MHOW ObiNn onpeaeneHbl HEKOTOPblE KOHTPOMbHbIE TOYKWM, OHU MPEeACTaBneHbl Ha
cxeMme nopg onpegerneHHbIMM Homepamu. Becero ons BbigBneHus pagnauuoHHon o6CcTaHoBKM Obino BbIOpaHO LWeCTb
Toyek. B Kaxgon u3 nccrnegyemblx Tovek, 6binv NpoBedeHbl No AecaTb n3mepeHui. Nocne npoaenaHHbIX naMepe-
HUIM, BO3HMKNA HeobxogmmocTb obpaboTaTe nomyveHHble pesynbTaTtbl, YTOObl M36aBUTLCA OT MorpeluHocTen. Bee
nonyyeHHble AaHHble Obinv 06paboTaHbl Kak NpsMble MHOTOKpaTHble U3MEpEeHUsi, B pesynbTaTe 4Yero, s nonyyun
HeobxoAVMble 3HaYeHNs AN aHanusa.

Puc. 1 — Kapta CoBeTckoro panoHa

Ha ynuue TupaxHon (Touka 2) 3HaYeHne MOLLHOCTU 3KBMBANEHTHOM [03bl cocTaBuno 0,184+0,029 mk3/4. Mpu
uccnegoBaHun nepeynka borgaHoBuya (Tovka 1) 6bINO BbISIBNEHO 3HAYEHME MOLLHOCTU 3KBMBANEHTHOW [03bl, OHO
coctaBuno 0,164+0,04 mk3/4. Takke ObiNM NpoBeaeHbl UccrienoBaHus Ha Jlorovickom TpakTe 25 (Touka 3), MoOLU-
HOCTb 3KBMBaneHTHon Ao3bl coctaBuna 0,094+0,02 Mk3/4, 3TO camMoe HU3KOe 3Ha4YeHMe IKBUBANEHTHOM A03bl B UC-
cnepoBaHusax. Ha ynuuax A.Konoca n Hekpacosa (To4ku 4,6) 3Ha4eHne MOLLHOCTW 3KBUBANEHTHON A03bl COCTaBNSA-
toT 0,144+0,03 Mk3/4 1 0,182+0,03 Mk3/4 coOTBETCTBEHHO. Hanbonbluee 3Ha4YeHne MOLHOCTM 3KBMBANEHTHON 403bl
ObINo nonyyeHo B pawoHe cTaHuum meTpo “MNnowaab A. Konoca” (touka 5) ee 3naveHune coctasuno 0,191+0,031
MK3/4.

PagnaumoHHast ob6ctaHoBka TeppuTopmn COBETCKOrO panoHa ocTaeTcsi CTabunbHOWM U COOTBETCTBYET yCTa-
HOBJEHHbIM HopmaM. MoLHOCTb 403bl 0KOMo cTaHuun meTpo A. Konoca HeMHoro Bbliwwe, 3T0 06bsCHAETCA pacno-
NoXeHem no 6rmM3oCcTn KpYMHbIX NPOMbILLINEHHbBIX NPEANPUATUIA, KOTOpble B HEraTUBHO BRUSIIOT HA paguaLMOHHOK
06CTaHOBKY, a Takke B HEKOTOPbIX CTapbIX U COBPEMEHHbIX NMOCTPOMKAX, MOXET HaxXoAMTbCA OOonbLLOEe KONMYECTBO
rpaHuTa, KOTOpbIN CcOo3AaeT NoBbIWeHHbIN hoH. CuTyaums B Touke 3 6onee npuemnemasi, TaM OTMEYEH CaMblii HU3-
KMA YPOBEHb MOLLIHOCTU 3KBMBANeHTHOW A03bl. M3-3a Toro, 4to nobnusoctu HeTy NpeanpusaTuin ¢ Belbpocom Bpea-
HbIX BELLIECTB, a Takke 3Ta MECTHOCTb Mano3acTpPOEeHHasi Pa3NNYHbIMU COOPYXXEHUAMU.

Cnmncok Mcnonb30BaHHbIX MCTOYHUKOB:
1. MwpoHos, t0.T. BpemeHHasi yuebHasi MeToavKa N3MEePEHUSI MOLLHOCTU 3KBUBANEHTHOW 403bl raMMa-U3ryyYeHust Ha MECTHOCTM
BYM-1-96. B cb. “Okonorus. besonacHocTb. >Kn3Hb”. Bbin.4. MatunHa. 1997 r. ¢.70
2. Mapxoukuii, A.J1., OcHOBbI pagraumoHHon 6e3onacHOCT Hacenenns, MuHck: Beicluas wkona, 2006 r. ¢.224.
3. Kamnau, N.B. KoHTponb pagnaumMoHHo 0GCTaHOBKM Ha MECTHOCTU, B XUMblX M pabounx nomeweHusx, MuHck: BIYUP, r.
2013.
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NMPOBNIEMA NPECHON BOAbI

Bernopycckuti 2ocydapcmeeHHbili yHU8epcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Manbuesa E., PomaHeHko O. A.
Poiwkens O. C — kaH). c.-X. Hayk, OoueHm

Poct HaceneHus 3emnu, yBenuyeHune I'IOTpeGJ'leHMﬂ N YHUHTOXEHWE NPUPOAHbIX 3KOCUCTEM NPUBESTU K TOMY, YTO K Ha4a-
ny XXI| Beka BoAbl MMTLEBOIO M TEXHUYECKOTO HAa3Ha4YeHWsl ctany ogHUM u3 Hanbonee CyulieCTBeHHbIX BUAOB pecypcoB, Heobxoau-
MbIX HE TONbKO ANs rnobanbHOro 3KOHOMMYECKOro pOCTa, HO AaXe ANnA NPOCTOro BbKMBaHUA YenoBeYyecTBa.

JedununT npecHon BOAbl — ABMEHWE, 3HAKOMOE YerioBeYecTBY C ApPeBHENWnX BpemMeH. He pa3 oH cTaHo-
BWIICA MPUYMHOW KPU3NCOB U coLmanbHbIX katacTpod. B TpaguumoHHom oblecTtBe fedmumnt Boabl criyyarncs B fo-
KanbHbIX MaclwTabax, n 0bycnoBneHHbIe UM KPU3NChl TOXE OCTaBarnucb NokanbHbeiMU. Ho no mepe pa3suTus yeno-
BeYecTBa yBenuuuBanucb mMacwtabbl n BogoaeduumTa, U Kpusncos. IMEHHO BOAHbLIN KpU3uC, 06YCrOBREHHbIV MNo-
CneacTBMSIMK FpaHAMO3HbIX paboT no rmapomMenuvopaummn, ctan npudmMHon rmbenu umsmunusauum OpesHero [1Bype-
Ybsl. AHaNOrM4YHbIe NPOSIBNEHNS HEYMENOro BOAOMNONBb30BaHUSA NPUBENM K SKOHOMMUYeckomy ocnabnexuto Kapdare-
Ha, NOcrneaoBaBLUEMY 3aTEM €ro NOPaXeHUI0 B BOMHAX ¢ PMMOM 1 haKTMYeCKOMY NCHE3HOBEHMIO C KapTbl [lpeBHero
CpeanseMHomopbsi. B Hawm gHu BOAHbIV Kpuanc npuobpeTaeT rnobanbHblie MacluTabbl.

MpecHasa Boga — oanH 13 Hanboree BaXHbIX AN YeroBeka NpMPOaHbIX pecypcoB. 3anachkl BOAbl HA Hallewn
nrnaHeTe OrpoOMHbI, U 3TO OYEHb BaXXHO, NOTOMY 4YTO 6€3 JOCTAaTOUHbLIX BOAHbLIX 3anacoB He MOorfo Obl cyllecTBOBaTb
He TONbKO YernoBeyvyecTBO, HO U Becs driopa 1 payHa. o pacyétam cneumanucToB, CErogHsa Ha Hallen nnaHeTe Ha-
cunTbiBaeTcs okono 1,4 mnpa. kybometpoB Boabl. Tonbko BOT 97,5% aTow Boabl — Boga conéHas. Bcero 35 mnH.
KybomeTpoB — Boaa npecHas. MNprnyém u aTa Boga Aarneko He BCeM CBOUM OGBEMOM OTHOCMTCH K NUTbeBOW. M3-3a
NPOAOIXaloLLErocsi arpecCMBHOIO UCMONb30BaHWS BOObl YENOBEKOM, B TOM YMCHE, N B TEXHUYECKUX LLensX, U3 3Tux
35 MUNNMOHOB — 7,5 MUIMMMOHOB HE MPUTOAHbI AN MUTbS.

Bonblue Bcero Xn3HeHHO HEOOXOANMON HaM KUOKOCTM 3aKMNOYEHO B NeJHuKax, a Takke B NoAa3eMHbIX BO-
JoxpaHunuLax, 00pa3oBaBLUMXCA eCTeCTBEHHbIM NyTEM. Jluwb 0,3% BCex MUPOBbLIX 3anacoB NPECHOW BOA4bl Haxo-
OUTCS Ha NOBEPXHOCTU CYLUM B NPUBBLIYHOM 4151 HAC HE3aMOPOXXEHHOM COCTOSIHUN.

OaHMM 13 BaXKHEMLLMX UCTOYHUKOB NPECHON BoAbl ANst YenoBeka sABNATCA peku. MHorve peku B HacTos-
LLlee BpeMs TpaHCMOPTUPYIOT NPOMBILLMIEHHbIE OTXOAbI, KOTOpbIe, K coXarneHuto, nonagatT B okeaHbl U Mops. B cBs-
31 C 3TUM Ha CEroAHsILLHUIA AeHb Mbl BCE Yalle U Yalle cTankuBaemcsi ¢ Npobnemon nNpecHon BoAbl, a TO4YHee C
yxyglweHvem eé kadecTBa. [Mpobnema npecHol Boabl Ha 3emrie ¢ KaxablM ro4oM CTaHOBUTCS Bce Gonee akTyarnb-
How. Boga cTaHOBUTCA HENpUrogHow Ans ynoTpedneHus, To eCTb NPUroTOBMAEHUSA MULLIA U NMUTbS.

3a nocnegHne COPOK NET KONMMYECTBO YMCTOM NPECHONM BOAbI U3 pacdeTa Ha KaXZoro YeroBeka yMeHbLUn-
nocb npaktudeckn Ha 60%. OCHOBHOE KONMMYECTBO MPECHOW BOAbI MOTPEONSAETCA CEeNbCKMM XO3ANCTBOM, PACcX0O4 Ha
KOTOpPOE MOYTM B [Ba C MOSIOBUHOW pa3a MpeBbILWAalT MNPOMBbILLIIEHHOE Y KOMMYHanbHOE MCnosib3oBaHne Boabl. B
MUpE HauMHasi C cepeuHbl XX B. poCT BOOOMOTPebneHus B 3TOW OTpacnyn pesko YBEMUYMIICS, NpakTU4ecku B 4
pa3a. B oCHOBHOM CBsi3aHO 3TO ObINO C pacluMpeHeM NoLLaamM opoLlaeMblX 3eMerb.

B nocnegHue gecstunetusi Bce yalle geduUMT NpecHOW BoAbl BO3HWKAET B pernoHax, rae ero paHblue He
Obino, 1 NoBceMecTHO ycunueaetcs. O4YeBMaHas NpUYMHaA 3TOro — pacluMpeHve BodonoTpebneHuns yBenuymeato-
LLMMCS HacerneHnem n pacTyLlen akoHomukon. OgHako ecrnv Obl Aen0 OrpaHMYMBarnoch TOMbKO 3TOW MPUYMHOW, TO
yxXyawanucb Obl Nb OTHOCUTENbHBIE MOoKa3aTenu BogoobecneyeHHOCTU: 06beM BOAHBIX PECYPCOB B pacyeTe Ha
OyLly HaceneHust N Ha eguHULy Npov3BoAaMMoro npoaykra. OgHako NpPecHoV BOAbl YAOBETBOPUTENBHOMO KayecTBa
CT@HOBMUTCS MEHbLUE HEe TOJIbKO B OTHOCUTENIbHOM, HO 1 B abCOMNMOTHOM M3MepeHnn. ATo 06CTOATENLCTBO YaCTO He-
JooueHnBaeTcs, nogyac 1 BOBCE OCTAeTCsl He3aMeyeHHbIM. TeM He MeHee, UMEeHHO OHO MO3BONSET MOHATb CyLLU-
HOCTb MpoLecca HapacTaHus BogogeduumtTa N onpeaenuTb OCHOBHbIE MPUHLUMNLI CTpaTernm, Kotopas no3sBonuT
pa3BMBalOLLIEMYCS YETIOBEYECTBY peELLUMTL Npobnemy.

B cBA3n ¢ pacwmpsowmnmcs 3arpsi3HeHMeM UCTOYHUKOB BOAbI, POCTOM HaceneHus, OCBOEHNEM HOBbIX Tep-
pUTOpUIN BCTAET 3agayva MCKYCCTBEHHOrO MOMyYeHUS MPecHOW BOAbl. OTOr0 OOCTUralT C MOMOLLBbK OMNpecHeHus
MOPCKOW BOAbl, B TOM YUCIIE€ COJTHEYHBbIM OMpPEeCHEHMEeM; KOHAEHCAUUN BOASHbBIX NapoB U3 BO34yxa, C MCMNONb3oBa-
HWEM rryOMHHOM MOPCKOM BOAbI; KOHAEHCALUUN BOASHOMO napa B CYTOYHbIX aKKyMynsaTopax xonoga, B YaCTHOCTU —
€CTEeCTBEHHOTO NPOUNCXOXAEHWS, TaKMX KaK newepbl B MPUOPEXHbIX cKkanax.

Ecnn HMKakux CyLLEeCTBEHHBIX LLAroB Mo yNy4ylleHUo Ka4ecTBa NpecHow Boabl He ByaeT npeanpuHUMaTbCst
B Gnuxkanwee Bpems, 1o yxe k 2030 rogy Ha nnaHeTe NuUwWb 2 MUnnuap4a YenoBek M3 7,5 cMoryT umeTb JOCTYN K
ynucton Bofe. BonblMHCTBO OyAET BbIHYXXAEHO MUTb FPSA3HYHD UMM 3apaxEHHYo BoAy, 4To 6e3 AonoNHUTENbHBLIX
3alUTHLIX Mep npuBenéT K BChblke WHAEKUMOHHbIX 3aboneBaHuii. Kak cnegctBue — cnaf udvcna XuTenen
nnaHeTbl.

Cnuncok Mcnonb3oBaHHbIX UCTOYHMKOB!

1. Oanunos-AannnbsH, B. W. FnobansHas npobnema agedumuuta npecHou Boasl / B. N. Oanunos-AanunnbsH //
XKypHan «Bek rmo6anusaumm» - Beinyck Ne1/2008. — ¢.45-56.
2. Boga gns nogen, Boga ans xusuu. // Joknag OOH o cocTtosiHum BogHbIX pecypcoB Mupa,2003.
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KAYECTBEHHBIE MNOKA3ATENN BOAbl POOHUKA
B PAMOHE XUBOTHOBOAYECKOIO OB bEKTA

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapyco

Bypeit A. A.
®pornos A. B. — kaHd. buorn. Hayk, doueHm

npOBeﬂ,eHHblM ncenegosaHMemM opraHonenTuyeCcknx U CaHUTapHO-XUMUYECKUX nokasaTenen BOAbl U3 poAHUKa BOMM3n
MOJI0YHOTOBAPHOW (hepMbl He o6Hapy>KeHo npusHakos eé 3arpAasHeHunsa ,EISVICTByKJLLlVIM YKMBOTHOBOAYECKUM OOBbEKTOM.

Mo mmerowmMca JaHHbIM B NOA3EMHbIX Bodax Ha Tepputopum Pecnybnuku Benapycb nopon oTmevaroTcs
haKTbl NPEeBbILLEHNS CaHUTAPHO-TUIMEHNYECKUX HOPMATMBHbIX TPeBGOBaHWI NO OTAEMNbHBIM OPraHoNenTUYecKuM, ca-
HUTapPHO-XMMUYECKUM 1 BakTepuonornyeckmm nokasarensm. NpuyvHamMm MEeCTHOro yXyALleHWs Ka4eCTBEHHOro Co-
CTOSIHWS NOA3EMHbIX BOA, MPU 3TOM MOXET SBMATbCH CEMNbCKOXO3AWCTBEHHOE NPOU3BOACTBO, NPUYEM HE TOMNBbKO WH-
TEHCUBHOE 3emnefenue, COMpoBOXAAlLEecs BHECEHMEM Ha MOMs BbICOKMX A03 MUHepasibHbIX W OpraHN4eckunx
yaobpeHnii, a Takke SA0XMMUKATOB, HO U XXMBOTHOBOAYECKas NpaKTuKa.

XunBoTHOBOAYECKME 0OBEKTBlI — Kak TpaaMuUMOHHbIE depMbl, TakK U KPYMHble COBPEMEHHblE KOMMMEKChl SBMs-
IOTCH MCTOYHMKaMM AMUCCUM 3HAUNTENMBbHBIX OO BLEMOB 3arpssHUTENen B OKpyxatoLyto cpeay. Mpy aTom nx dyHKUmo-
HMpoBaHWe MoXeT obycrnaBnvBaTh 3arpsi3HeHNe Ha NpurerarLLe TEPPUTOPUM Kak NoYB, Tak 1 NOA3EMHbIX BOS OTXO-
OaMM KU3HeOenaTeNbHOCTU XMBOTHBIX M NPOAYKTaMM UX MUHepanu3aumnm. 3Tomy cnocobcTByeT HakonneHme B Mectax
pacnonoXeHusi NMOMELLEHUA ANA COAepXKaHUs, a Takke 3aroHOB ANs XMBOTHbLIX HABO3HbIX MAcC U XMOKUX HAaBO3HbIX
ctokoB. OAHaKO AaHHbIX UCCNEeAoBaHWN, KOTOPble Obl MO3BONANN OLEHNUTL BO3MOXHOE BITUSHWE HAa Ka4eCTBO NOA3EM-
HbIX BOA, HEOOMbBLUMX N CPEAHMX XKMBOTHOBOAYECKNX (DEPM B MECTax MX PACMOMOXEHUS U HA OKPECTHBIX TEPPUTOPUAX
B NnnTepaTtype OTHOCUTENbHO HeMHOro. Mpyn 3TOM O Ka4yeCTBEHHOM COCTOSIHUM MOA3EMHbIX BOA Hernyboko pacrnono-
XEHHbIX BOOOHOCHbIX FTOPU3OHTOB B paiioHe depM, Ha Hall B3rnsd, MOXHO CYAUTb HA OCHOBaHUW AAHHbIX Ka4eCTBeH-
HOro aHanu3a BOAbl U3 POAHMKOB B TOM CIly4ae, ecinv TaKoBble 0OHapYXXMBaKOTCA HeAaneko oT PYHKLMOHMPYHOLLMX
XXMBOTHOBOAYECKNX 0O bEKTOB.

MbI nccnegoBanu opraHonenTUYecKne U CaHUTapHO-XMMUYECKME XapaKTepUCTUKu Bogpl pogHuka y a. Moruns-
Hbl BepecToBuukoro panoHa [pogHeHCcKo obnactu. ATOT POAHUK HAaXO4MTCS Ha paccTosiHMmn okoro 200 M OT aencT-
BYIOLLIEN MOIOYHOTOBApHON hepMbl, paccuntaHHon Ha cogepkaHne 200 ronos XMBOTHbIX. Pepma pacrnonoxeHa Ha
CYXOM PaBHWHHOM Y4acTKe MECTHOCTMW, €€ 3anofIHEHHOCTb AOMHBLIM CTaAoM KOpOB, COAepXaBLumxcs 6ecnpueasHo, B
nepvog NpoBeAEHNs HaLIMX UCCNeaoBaHnin coctasnsna Ao 75 %.

Mpo6bl BoALI M3 podHMKa Bbinn oTobpaHbl M NOABEPrHYTHI aHanNu3y ABaxAbl — B NNETHWA U B OCEHHUI CE30HbI
roga: B uorne n B oktAbpe mecauax. B aHanuanpyembix npobax MccnefoBanucb opraHonentTuyeckue, dusmyeckue un
XMMUYecKne rnokasarenun Bogpl. AHanm3bl BbINOMHANUCL B nabopaTtopuu 'pogHeHckoro obnacTHOro LeHTpa rmrieHs,
aNMAEMMONOrMn 1 OBLLLECTBEHHOIO 340POBbS C UCMOMb30BaHNEM CTaHAAPTHbIX ANsi CaHUTapPHO-TMIMEHNYECKOA npak-
TUKN METOAMK, UCMbITaTeNbHOro 0bopyAOBaHNA U CpedcTB U3MepeHuit. MNonyvyeHHble pesynbTaTbl OLEeHUBanuChb Ha
COOTBETCTBME TPEOOBAHNAM HOPMATUBHbBIX AOKYMEHTOB — « CaHMTapHbIX NpaBui U HOPM MO NMTLEBOMY BOAOCHabXe-
Huto» (CanlvH 10-124 PB 99) n CaHlMulHa «lMvrneHnyeckne TpeboBaHUS K MCTOYHWMKAM HELIeHTPanvM3oBaHHOro
NMMTbEBOro BOAOCHabXeHns1 HaceneHusa» (yTBepxaéHHoro lMNMoctaHoBneHneM MuHuCTepcTBa 3apaBooxpaHeHus Pec-
ny6nuku Benapyck ot 02.08.2010 Ne 105).

MccnegoBaHmaMM yCTaHOBMEHO, YTO Kak opraHonenTuyeckne, Tak U CaHMTapHO-XMMWYECKMe MokasaTenu poa-
HVKOBOW BOAbI (BCEro nccnefgosaHbl 32 nokasaTens) yAOBNETBOPSIOT HOPMATUBHBLIM TpebosaHuaM. MNpu aTom obHa-
pY>KEHHbIe MoKa3aTenu KMCNOTHOCTM BoAbl poaHuka (pH 7,2-7,3) nexat B AMana3oHe eé HopMaTuBHbIX 3HayeHun (pH
6,0-9,0). OGHapy>xeHHble BenuYMHbl APYrMX UCCREedOBaHHbIX MokasaTenel okasanucCb 3HAYMTENbHO HUXKE MaKkcu-
MarnbHO AOMYCTUMbIX HOPMATMBHBIMU JOKYMeHTamu. Mpn aTom Ha|/|60nee 6nn3KMMKM K HOPMaTUBHO OMYCTUMbIM OKa-
3anunce cpefHue n0KaaaTen|/| MYTHOCTW POAHUKOBOW Boabl (1, 7 mr/om® npu Hopme He Gornee 2,0 Mr/,D,M3) cofepxaHus
B Hel cptopuaos (0,1 mr/om® npv Hopme He Gonee 1 5 mr/gm’ ), obwen xéctkoctu (5, 1MMOnb/p,M npv Hopme He 60-
nee 10,0 mmonb/gm”), okncnsemoctn (3,8 MrO2/om® npu Hopme He Gornee 7,0 MrO2/am® ). CpegHee cogepxaHve B
POOHMWKOBOWN BOAE HUTPATOB — Hepeak1X 3arpssHUTene NoA3eMHbIX BOA B YCNOBUSX Hallen cTpaHbl cocTtaBumno 27,9
mr/am°® npu Hopme He Gonee 45,0 Mr/am>. Takum 0Gpa3oM, BbIPaXEHHbBIX MPU3HAKOB 3arPA3HEHUs BOfbl UCCTEOoBaH-
HOro poAHUKa BbINOMHEHHBIMU UCCe40BaHNSAMU He OBHapyXXeHo.

CnncoK MCMonb30BaHHbIX MCTOYHUKOB!
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ANEKTPUYECKUU TOK N EFO BO3OEUCTBUE HA YEJNIOBEKA

Gernopycckuti 2ocydapcmeeHHbili yHUsepcumem uHhopMamuku U paduosieKmpOoHUKU
2. MuHck, Pecnybnuka benapyco

3esuHa []. B., Jlewkesuuy [1. C.
bobposHuyass M.A. — accucm. kaghedpbi akonoauu

I'Ipvl KcnnyaTaumm n peMoHTe 3N1eKTpU4ecKkoro o6opy,qosaHV|s1 1 ceTen YernoBeK MOXET OKa3aTbCs B cd)epe nencTensa
ANEKTPUYEeCKOoro nona nnn HenocpeacTtBeHHOM COMPUKOCHOBEHUU C HaxogAaAWMMUCA No4 HanpsXeHneM npoBoAKaMn 3NeKTpu4eCcKo-
ro Toka. B pe3ynbTaTe NPOXOXOEHNA TOKa Yepes YernoBeka MOXeT nNpou3onTn HapyLlleHne ero xumsHeneAatenbHbIX beHKLI,IAVI.

OneKTpnyeckuii TOK, NPOXOAA Yepes3 Teno YenoBeka, MOXeT okasblBaTb Buonornveckoe, TennoBoe, Mexa-
HM4eckoe M XMMuveckoe dencteus. Bruonornyeckoe AencTBre 3aknoyaeTcs B CMOCOBHOCTU 3NEKTPUYECKOro ToKa
pasgpaxaTtb 1 Bo30yXaaTb XMBble TKaHW OpraHnama, TennoBoe — B CNOCOOHOCTH BbI3blBaTb OXOrMM Tena, MexaHunye-
cKoe — NMPUBOAUTL K pa3pblBY TKAHEN, @ XMMUYECKOe — K 311EKTPONN3y KPOBW.

Bo3gencTBusa Toka Ha YenoBeka B OOMbLWIMHCTBE CryyYaeB NPUMBOOUT K CEPbe3HbIM HapyLleHusim Hambonee
Ba)XHbIX XU3HeAeAaTeNbHbIX CUCTEM, TakUX Kak LieHTpanbHas HepBHas, CepaeyHO-cocyancTas 1 AbixatenbHas, 4To
yBENUYMBAET TSHXKECTb nopaxkeHus. OLeHMBaTb ONacHOCTb BO3AENCTBUS 3MEKTPUYECKOro Toka Ha YenoBeka MOXHO
MO OTBETHbIM peakuMsaM opraHnsma.

MOCTOSIHHBIA N NMEePeMEHHbIA TOKM OKa3blBalOT PasfuyHble BO3AEWCTBUS HA OPraHM3M rfaBHbIM 0Bpa3om
npu HanpsbkeHusix 4o 500 B. MNpu Taknx HanpspKeHNaX cTeneHb NopaXeHUst NOCTOSAHHBIM TOKOM MeHbLUE, YeM nepe-
MEHHbIM TOW Xe BenuuuHbl. Mpn HanpsbkeHun 5S00B v Bbile pasnnMynin B BO3AENCTBUN NMOCTOSHHOIO Y NEPEMEHHOIO
TOKOB MPaKTUYeCKN He HabnogatTCs.

MpoxoxaeHne aneKkTPo3Heprun Yepes Teno MOXET Bbi3BaTb GoMbLUylo 60Mb, 0XOrM, paspylleHne TKaHw,
HepBbl M MbIWLUbI U Aaxe cmepTu. PakTophbl, BAUSIIOLLME Ha MOCNEACTBUA SMEKTPOLLOKa BKMoYatoT B cebs TN Toka,
HanpspKeHWs, CONPOTUBIIEHWS, TOKa, NYTW Yepes Teno 1 NPOAOIMKUTENBHOCTb KOHTaKTa. YeM gonblue ToK npoTekaeT
yepes Terno, 6onee cepbesHble TpaBMbl. TpaBMbl ABMAIOTCA MEHee Cepbe3HbIMW, KOraa TOK He MPOXOAMT Yepes unm
BONN3N HEPBHBIX LLIEHTPOB W XWN3HEHHO BaXKHbIX OPraHoB.

WNccnegoaHus nokasanu, YTo cambiMu HeBNaronpuSATHLIMK AN YenoBeKa SBMASOTCH TOKU MPOMbILLIEHHON
yactoTbl (50Iu). Mpu yBenuueHun vacTtoTbl (6onee 50L) 3HaYeHMsA HeoTnyckatowlero Toka Bo3pactaeT. C yMeHb-
weHneMm yactoTbl (oT 50y Ao 0) 3Ha4yeHMsa HeoTnycKaloLero Toka ToXe BO3pacTaeT M Mpu YacToTe, PaBHON HYIiO
(NocTosAHHBIN TOK — 6GoneBow 3 deKT), OHU CTaHOBATCS GomMbLUe NPUMEPHO B TpY pasa.

Mpy NpPMKOCHOBEHMM YenoBeka K TOKOBedyLMM YacTaM NyTb TOKa MOXeT ObiTb pa3nuyHelM. Beero cyuiecTt-
ByeT 18 BapnaHTOB nyTel 3aMblkaHWs TOKa Yepes Yenoseka.

BennunHa ToKa noxoasiLiero Yepes Kakon-nnbo y4acTok Tena 4yenoBeka, 3aB1UCUT OT NMPUIOXKEHHOrO Hanps-
XEHUS (HanpshkeHUss NPUKOCHOBEHUSI) N 3M1IEKTPUYECKOTO COMPOTUBIIEHNS OKa3biBAEMOrO TOKY AAHHBIM Y4acTKOM
Tena.

Mexay BO34eNCTBYIOLLMM TOKOM W HanpshkeHWeM CyLLEeCTBYeT HernMHeNnHas 3aBUCUMMOCTb: C yBenMyeHnem
HanpshkeHnss TOK pacTeT GbicTpee. D70 0OBACHAETCS rMaBHbLIM 0OpPa3soM HENMHEWHOCTBIO 3MEKTPUYECKOro Conpo-
TUBNeHust Tena yenoseka. Npy yBenMueHUn HanpsKeHWsi CONPOTUBMEHME Tena yMeHbLIaeTCs U Npu HanpsbkeHun
100-200B nagaeT Ao 3Ha4YeHUst BHYTPEHHErO CONPOTUBIIEHUS Tena.

BnaxHocTb 1 TemnepaTypa BO34yxa, Hanuyine 3aseMreHHbIX MeTannmnyecknx KOHCTPYKLMI 1 NOMoB, TOKO-
npoBoadALWas nbiNb U Apyrme akTopbl OKpyalLlen cpedbl OKasbiBalT AOMNOMHUTENbHOE BWSHWE Ha YCroBue
anekTpobesonacHocTU. Bo BRaXHbIX MOMELLEHMSX C BbICOKON TEMMNEPaTypol UMM HapPYXHbIX 3MEeKTPOyCTaHOBKaxX
CKrnapplBaloTCA HebnaronpmsATHble YCroBuMS, MpW KOTOPbIX obecnevmBaeTcs HaumyylwMin KOHTaKT C TOKOBeAyLMMM
YyacTsamu.

OcHoBHas 3awmTa obecneunBaeTcsi U3onsALUMEN TOKOBEAYLLMX YacTen n obecrnevyeHnem 3amuTHOro 3a3eM-
NeHunsl, 3aLUMTHOro ypaBHMBaHMS NOTEHLMANOB M aBTOMAaTUYECKOro OTKIMIOYEHUs B Crlydyae HeMCnpaBHOCTU.

ABTOMaTMYECKOE OTKIMOYEHNE SIBNSETCS Hanbonee LUMPOKO UCMONb3yeMoi 3alumMTHON Mepol. Ero uenb 3a-
KM4yaeTcst B TOM, YTOObI OrpaHnynTb MacliTabbl M MPOAOIMKUTENBHOCTb HaNPSXKEHNs MeXAy He3alwuWweHHbIMA TOo-
KOMPOBOAALLMMM YaACTAMU LLENU U JPYrMX OTKPbITLIX MPOBOAALLMX UMM MOCTOPOHHNX TOKONPOBOASALLMX YaCTeN Taknum
obpasom, 4Tobbl NPeAoTBPATUTL ONACHOCTb.

Cnncok Mcnonb3oBaHHbIX UCTOYHMKOB:
1. BanHwrtenH, J1.M. Mepbl 6e3onacHOCTV Mpy 3KCMnyaTaumMn anekTpoxossncTea notpebutenen. // Yy. metoa.
nocobuve Ans CTYyAEHTOB paanoTEXHUYECKMX crieumansHocTen. — MuHck, 2009.
2. OonuH, MN.A. [eiicTBME 3NEKTPUYECKOrO TOKa Ha 4YerioBeka M nepsasi MOMOLLb NocTtpagaswiemy ". — MUHCK,
2008.
3. KysHeuos, b.B. CnpaBoyHoe nocobune 3aBoACcKOro anekTpuka.
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O HEKOTOPBLIX NMPOBJIEMAX, CBA3AHbIX
C NPOAYKTAMU NMUTAHUA

Benopycckuti 2ocydapcmeeHHbili yHU8epcumem UHhopMamuku U paduo3rieKmpOoHUKU
2. MuHck, Pecnybnuka benapyco

Cadosckasi A. O.
BpaxHukoe M. M. — kaHO. xum. Hayk, doueHm

Mnwa — 3T0 MCTOYHMK 3HEprum, NNacTMYECKUX BELLECTB M CMOXHbLIA (hapMakonornyecknin koMmnnekc. Muiiesbie NpoayKTbl
NpeAcTaBnsAoT COBON CROXHbIE MHOTOKOMIMOHEHTHbIE CMECH, COCTOSALLME M3 COTEH XUMNYECKUIA COEANHEHMI.

3HauuTenbHasa YacTb XMMUYECKUI COeAMHEHUI, 0bnagaoLLmMX TOKCUYHBIMW CBOMCTBAMW U COAEpXaLUnXcs B
npoayKTax NUTaHusl, UMeeT eCTECTBEHHOE NMponcxoxaeHue. KoHUeHTpaumsa eCTeCTBEHHbIX KCEHOOMOTMKOB B MULLEBbIX
NpoayKTax CocTaBnsieT oT 1 YyacTu Ha Thicavy 40 1 4acTu Ha MUITIMOH, KOHLIEHTPAUMSI )Xe aHTPOMOreHHbIX NeCTMUnaoB
— 1 YacTb Ha Munnuapg. HekoTopble coeauMHeHnss 06naaaloT BblPaXXeHHOW KaHLLepOoreHHoM akTMBHOCTLI0. Heobxoammo
OTMETUTb, YTO, HECMOTPS Ha NOCTYMNMEHME B OPraHU3M YeroBeKka COEAMHEHNI C BbIPAXXEHHOW KaHLEPOreHHOW aKTUBHO-
CTblO, UX OECTBME BO MHOIOM HWBENMUPYETCS: BO-NEPBLIX, aAanTUPOBaHHOM NOA 3TO CUCTEMOWN AETOKCMKaLMM KCEHO-
OUOTMKOB, @ BO-BTOPbIX, aHTUKAHLLEPOreHHbIM OENCTBUEM, KOTOPbIM 06rnaaaeT Lenbli psig, COEAMHEHWI, COAepXKaLLmnx-
Csl B N1LEBbIX NpoaykTax. IMeHHO NOSTOMy BeCbMa BaXXHOE 3HAYeHMe B MUTaHUM YerioBeka Ha COBPEMEHHOM 3Tarne
MMEET MOCTYMMEHNE B OPraHM3m A0CTAaTOUHbIX KONMMYECTB aHTUKaHLIEPOreHHbIX COeOUHEHNIA, KOTOPbIE CMOCOOHbLI HeW-
TpanusoBaTb AENCTBME KCEHOOMOTMKOB €CTECTBEHHOIO 1 @HTPOMOTEHHOrO MPONCXOXAEHNS.

BecbMa akTyanbHOWM SIBMSIETCA Ha CErogHsILUHEN AeHb npobrema reHeTu4ecku MoanduumMpoBaHHbIX (TpaHC-
reHHbIX) NPOAYKTOB. 3a nocrnegHee gecAtuneTve 00beM NPoM3BOACTBA FEHETUYECKM U3MEHEHHbLIX NPOAYKTOB B MUpe
pes3ko BO3pocno. Pyck ans YernoBeka COCTOUT B BO3MOXHOM aKTMBHOM MM KOCBEHHOM BMelLaTenbCTBe AaHHbIX Mpo-
OYKTOB B (DM3MOMOrM4eckyro U MeTabonmnyeckyto akTMBHOCTb KIETOK U TKaHEeW YernoBe4YecKoro opraHuaMa ¢ cepbesHbl-
MW NocneacTBUSIMU.

OpOHVMM 13 BO3MOXHbIX PUCKOB YNOTPEGNEHUsI reHeTUYECKM MoAUMUMPOBAHHON efbl paccMaTpuBaeTcsi eé
noTeHumManbHas annepreHHocTb. Korga B reHOM pacTeHusi BCTPanMBakOT HOBbIN FeH, KOHEYHbIM pe3yrbTaToM SIBSIETCS
CVHTE3 B pacTeHun HOBOro Oernka, KOTopbIi MOXET OblTb HOBbIM B AMETE. B CBA3M C 9TUM HEBO3MOXHO OnpeaenvTb
annepreHHoCTb NpoAyKTa, 6a3npyschb Ha NPOLLSIOM OMbITe.

BonbLUoe KONMYecTBO BPeAHbIX BELLECTB 06pa3yeTcsa Npu NPUroTOBNEHMN UK. [pur xapeHun msica 1 pbibbl
obpa3syloTcs Takve BellecTBa B pe3ynbTate nuponusa TpuntodaHa v HEKOTOPbIX OPYrMX OpraHWYeCcKUX COeaVHEHWNA.
M3BecTHa Tak HasbiBaemasi «peakuusi Mannapga»: npu Tepmmyeckor 06paboTke BO3HUKAOT CBA3U Mexay KapboHWnb-
HbIMW FpynnaMu BOCCTaHOBIEHHbIX CaxapoB Y aMUHOrpynnaMuM ammvHoB, NENTUAOB U GenkoB. AT coeanHeHNs npuaa-
0T NULLEe apoMaT, ONpeaeNneHHbIA BKYC U CNeumndUYecKyo OKpacky, HO Npy 3TOM BO3HUKAOT NOBGOYHbIE TOKCUYECKME U
MyTareHHble nNpoaykTbl. MyTareHHbIM achdpekToMm obnagatoT 1 NoNUUMKNNYeckme apomaTtnyeckue yrnesogbl. OH obpa-
3yeTcsi MpU KOMYEHUN NPOAYKTOB MIN MPUrOTOBIIEHUN NULLM HA FpuUe, eCNv XUp nonagaeT Ha pacKarneHHbI OpeBec-
HbIW yronb.

MuTaHne JOMKHO COOTBETCTBOBATb COCTOSIHMIO 300POBbS M BLICOKOW paboTOCnoCOOHOCTM, CnocobCTBOBATL
OTAaneHNo CTapoCTh U BbICOKOW MPOAOIMKUTENBHOCTU XMU3HW. MNuTaHne AoMmKHO obecneyntb 3alUTHbIE CUMbl opra-
HM3Ma OT BMUSIHUA HeOnaronpuaTHbIX PaKTOPOB BHELUHEN cpefbl, HEPBHO-MCUXMYECKMX Neperpy3ok, obecneumBaTtb
npocunnakTnuky GonesHemn XenyaovHO-KULLIEYHOro TpakTa, CepaeyHO-COCyAMCTOM cucTembl, GonesHelr obmeHa Be-
LecTB. HecoMHeHHO, 4TO NpoGnemMa 340pOBOro NUTaHNUS SBMSIETCS CNOXHOW U KOMMMEKCHON npobnemMoi, 4Tobbl pas-
pewnTb ee, TpebyTca O6LLIMPHbIE 3HAHWST U HABbIKU B pa3HbiX cdhepax Hayku U MPaKTUKN.

PA3PABOTKA NMPUNTOXEHUA U NOPTANA, NPEAOCTABIAIOLLUX
AOAHHbIE O PAOMOAKTUBHOM 3AIrPA3HEHUU TEPPUTOPUMN,
NMOCTPAOABLUNX OT ABAPUUN HA HA3C

Benopycckuli e2ocydapcmeeHHbIl yHU8epcumem uHgopMamuku U paduosaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Apdsiko A. 1., LLlambiHa A. 1O.
Tenew U. A. — xaHg. reorp. HayK, AOLEHT

Chmap - HoBbI NoaxoA K HopMaLMN O PaaMOaKTUBHOM 3arpA3HEHNN.

OCHOBHOW LieNnblo aBTOPCKOro NpoeKkTa SIBMSETCH CUCTEMaTU3auusl U HaKoMMeHUe OaHHbIX O HEeraTMBHbIX MOCMEeACTBUSAX
aBapum Ha YAB3C nocpedcTBOM cO34aHUsi KOMMMekca WHOPMaUMOHHbIX cpeacTB Ans GbicTporo u yaoGHoro Joctyna K
MHGOPMaLMM O paanoakTMBHOM 3arpssHeHun benapycu, a Takke MoBbiLEHWE TPAaMOTHOCTM HaceneHns B 06nacT paavaumoHHoN
6e3onacHocTu.
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Onupasice Ha faHHble [2], a Takke Ha 3HaHUSA B 0bnacTM WHPOPMALMOHHBLIX TEXHOMOIUA CO3L4aH MOMHOLEHHBIN
NporpaMMHbIA KOMMMEKC, KOTOPbI coBMeLlaeT B cebe hyHKLMM Moucka MeCTOMONOXEHUS, OonpeaeneHns YPOBHS 3arps3HeHus
pagvoHyknuaamy B OaHHOW TOYKE, a Takke CrpaBOYHMKA MO OPUAMYECKOMY 30HMPOBAHWIO HaceneHHbIX MyHKToB Benapycwu,
nocTtpagasLumx ot aBapuu Ha YASC.

KntoyeBbIM cpeacTBOM AoOCTyna siBMsieTCs MobunbHoe npunoxeHve "chmap”. B kauyecTBe fA3bika nporpammmnpoBaHust Obin
BblbpaH s3blk Java, a cpegon paspabotku — Eclipse Luna. MporpamMMHbIi NpoAyKT OpPUEHTUPOBaH Ha paboTy ¢ MOGWUMbHBIMU
ycTponcTBamu, paboTtalowmmm Ha 6a3e onepaumoHHon cuctembl «Android». MobunbHoe npunoxenue "chmap". nossonser
nonb3oBaTento MNonyYnTb C BbICOKOW TOYHOCTbIO AaHHble O MIOTHOCTU PaAMOaKTUBHOMO 3arps3HeHWsl, OMupasicb Ha Tekyluue
koopauHaTthl (pucyHok 1).

Mpu aHanuse pagvaumMoHHON OOCTAHOBKM aBTOMAaTUYECKM OMpeaensioTcst Gnvkanlinme HaceneHHble MyHKTbl, a Takke
agMVHVCTPaTVMBHO-TeppuTopuanbsHas eauHuLbl (0bnacTu), B KOTOPO NPOU3BOAUTCS TEKYLLUIA aHanu3 (PUCYHOK 2).

[aHHble 0 MeCTOMONOXEHUN NPUNOXEHNE nony4vaeT ¢ npuemHuka GPS, u nHdopmauum, npegoctaBnsaeMon MobunbHbIM
onepaTopoMm. [nsi NOCTPOEHUsI TeopeTMYecKoW OCHOBbI MCnonb3oBancst "ATrnac COBPEMEHHbIX M MPOrHO3HbIX aCMEeKToB
nocnepctemin aBapumn Ha YASC"[1].

Hapsgy ¢ aTum, npucyTCTBYeT BO3MOXHOCTb MOMyYeHUs MHopMaLMM O MAOTHOCTU PagMOaKTMBHOIO 3arpsi3HEHUsI MO
KoopguHaTaMm, BBe4EHHbIX BPYy4YHYto, MMb0o npeaocTaBneHHbIX n3 6a3bl (pUcyHok 3), cornacHo Bbibopa nonb3oBaTtens. 3To npugaet
NPUNOXEHWIO AOMNONHUTENBHYIO TMBKOCTb NPY 3KCNyaTauuu.

SO 10 KA NPT 0 kX

BrifepuTe KaTeropun

HBCENEHHLIR MYHKT OTHOCMTCRA K

J0HE NPORHBAMIA C Benapyce 4
NEPUOANHECKAM DARMALMONHBIM
KOHTPAOMREM = TEPRUTODIAN C Epecroran A
NASTHOCTHIO JATPAIHEHIA NOYE .
ueamen-137 o1 1 A0 5 Kike. ke Aparmassos i
Momyvene ¢ GPS: b crpawes-90 ot 0,15 4o
0.5 Kw/xs. kM wme
n nAyTonmess-238, 239, 240 o 0,01
PORTRMIR 20 0,02 Kin/we. kM, e
CPOAMErOAoaAR MEIGEKTIMHAR
1030 OGMYUEHMA HICLHEIHEA
ROnxMA ApesbiLaTE | M38 B rog
o (epecna
Haita
PucyHok BWO NONYHEHWA KOOPAMHAT PucyHok NpUMep BelBOOa PycyHOK eulBop Hac NyHKTa

CneqyeT OTMETUTb, 4YTO NPUNOXeHne He Tpe6yeT [ocTyna B WHTEPHET, MHdOpMaLMA NOMHOCTLIO floKanuM3oBaHa Ha
yCTpOVICTBe nocrne nHctTannAaumm npunoXxeHus.

B ctagun paSpaGOTKVI Haxogutca VIHCbOpMaLlI/IOHHI:IIZ nopTan, KOTOprIZ 6y,qu HOCUTb HEe TOJ1bKO CI'IpaBOLIHbIIZ XapakTtep, HO U
npeacTaBnATb AaHHOE NpUnoXxeHune c CbOpyMOM, Ha KOTOPOM Mnonb3oBaTtesin CMOryT AefINTbCA ONbITOM UCMNOJ1Ib30BaHUA NPUNOXEHUSA.

Cnncok UCMonb30BaHHbIX MCTOYHUKOB!

1. ATnac coBpeMeHHbIX 1 NPOrHO3HbIX acMNeKkToB NocneacTauii aBapum Ha YepHobbinbckoi AQC Ha nocTpafaBLUNX TEPPUTOPUSIX
Poccun n Benapycu (ACIA Poccusi—benapycs) / MNoa pea. FO.A. N3paans n U.M. Borgesuya. — Mocksa—MuHck: ®oHa
«MNHpochepar—HUA-Tpupoaa, 2009. — 140 c. MockBa—MuHck: PoHg «UNHbocdepar—HUNA-Mpupoga, 2009.

2. http://www.chernobyl.gov.by/. MocneacTeus YepHobbInbCKko kaTacTpodbl Ans Benapycu.

COCTOSAHME NOBEPXHOCTHbIX BOJ B MUKPOPAMNOHE YPYYbE
r. MUHCKA

Benopycckul eocydapcmeeHHbil yHU8epcumem uHgopMamuku U paduoaieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Qawyk H. C.
Lisenoeckasi H. B.- cm. npernodasamernb kaghedpb! 3Kkonoauu

AxkTyanbHoOCTb Npobnembl: onpeaeneHne cteneHn 6e3onacHOCTU BOAbI B BOAHOW cucteme Ans 340pOBbs
XUTenen Hawero MUKpoparnoHa npu KynaHuv v rnoene pbibbl B 3TOM BOAOEME, a TakkKe onpeaeneHne ponv BOAHOrO
00bekTa B COXpaHEHMM YHUKANbHOro naHawadra.

Llenb: O3HakoMuTbCA C METOAMKOWN onpedeneHns XMMUYEeCcKoro coctasa npob BoAbl, a Takke MpPOBECTU
aHanm3 nosy4YeHHbIX AaHHbIX.

3apaum:

1. YyactBoBaTb B 0TOOpE Npobbl BoAbI M3 Bogoema.
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2. MocetnTb LeHTpanbHyto nabopaTtoputo PYT «benreonorna» n y4yactBoBaTb B HEKOTOPbIX OMbITax Mo on-

peaeneHnio XMM1M4ecKoro coctaBa otobpaHHomn Npobbl BoAbI.

3. Cgenartb BbIBOAbI U3 MOMYYEHHbIX PE3ynbTaTos.

OGBLEeKT U3yveHUn: BOAHAs cUCTEMa MUKpoparioHa Ypy4be.

MNpepmeT: NOBEPXHOCTHbIE BOAKI.

MNpakTuyeckasa 3HAYMMOCTb: [MaBHOE 3HAYeHWe Ana KayecTBa NPUPOAHON Cpedbl UMEeKT BO3AyX UM BOAA,
Kak OCHOBHble (haKTopbl XU3HeAesATeNbLHOCTUN YenoBeka. Boaa siBnseTcs npupoaHbIM hakTopoM, KOTOpPbI OKa3biBa-
€T CUIbHOE BMUSIHWE Ha JKONOorM4eckyo 06CTaHOBKY U COCTOSIHME 340pOBbs YernoBeka. OgHoOW U3 camblx HGonbLUMX
3KONOrM4eckmx Npobnem CoBpeMeHHbIX FOPOAOB ABMAETCS 3arpsi3HEHNE NMOBEPXHOCTHbLIX BOA,.

M3yyeHne cocTosHMSA MOBEPXHOCTHBIX BOA HOCUT HE TOMNbKO MHPOPMATUBHBIN XapaKkTep, HO U NPaKTUYECKYIo
3HAYMMOCTb, T. K. CTEMEHb BO3AEVCTBMS YenoBeKa, ero AesTenbHOCTV (aHTPOMOreHHas Harpyska ) Ha OKpyXaloLLyto
cpeny BospactaeT. KoHTponb Haf COCTOSIHMEM MOBEPXHOCTHbIX BOA AaeT BO3MOXHOCTb CAenaTtb 3akmoyveHue o
BO3MOXHOCTN MCMOMb30BaHNS BOAOEMA ANSA NUTLEBLIX, XO3ANCTBEHHbIX UMW APYIUX HYXA, BbIACHAET NPUYMHbI 3a-
rpA3HeHNs (Mpy MX HanM4mMmn), CnocCobHOCTM BOJOEMA K CAMOOYULLEHWIO.

Haww nccneposannsa nposoasTcst Ha 6ase nabopatopum PYI «benreonorusi», T. K. 4Ns aHanusa BOA He-
06xo0aMMo cooTBETCTBYHOLLIEE 060OpyAOBaHUE.

[ns npakTM4eckoro nccnegoBaHns 4aHHOW NpobnemMbl B BOAHOW CUCTEME MUKpopaioHa Ypy4be 6bina oTo-
OpaHa npoba Boabl ANs fanbHENLWero aHanmaa.

B pesynbTarte nsmepeHuns 6uinm nony4veHsl cnegyoLwme aHHble:

Takum 06pa3om, Ha OCHOBaHWW MOSTYYEHHOrO pe3yrnbTata Mbl BblAENUIM OCHOBHOM TWUM 3arpsi3HeHust no-
BEPXHOCTHbIX BOA, — a30TOCOAEPXaLLUIA;

BbIBO/AbI:

Xumunyecknin aHanma oTobpaHHoW Npobbl BOAbI M3 BOAOEME B MUKpopavioHe Ypyybe rokasan ymepeHHoe
3arpsis3HeHune 3Tou BoAbl.

* Ytobbl coenatb OKOHYaTerbHbIN BbiBO4 O 6€30MacHOCTM 3ToW BOAbl ANs KynaHus, HeobxoaMMo nNpoBecTu
ele 6aKTepMonorMyecknii aHanms.

* XvMu4yeckoe 3arpsidHeHVe BoJOeMa a3oTocoAepXallumu BellecTBamMmy CBUAETENbCTBYeT He TOnbko 06
AHTPOMOreHHOM 3arpsA3HEHWU, HO U CYXXWUT nokasaTenem 3BTpodMKaummn «LBeTeHe BOAbI» BOJOeMa.

* Ytobbl NpepgoTBpaTUTL 3TOT MpoLiecc HeobxoAMMO PerynsapHO OuYuLaTh Pycrio OT BOAHOW pacTUTenbHO-
cTn.

UCMNOJIb3OBAHUE ONPECHEHHOMW §
MOPCKOU BOAbl B PETUOHAX C HEOOCTATOYHOM
BOOOOBECIMNEYEHHOCTbIO

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduoanieKmpoHUKU
2.MuHck, Pecniybniuka benapycb

Bopodrok O. B, Muxanbkos H. B.

Poiwkenb O. C. — kaHO. c.-x. HayK, doueHm

B HacTosWMA MOMEHT, BBMAY rnobanbHOrO M MOCTOSIHHOTO COKPaLLeHUs 3anacoB MPecHOW BOAbl B Mupe, 3agada
OMpecHEeHNs1 MOPCKON BOAbI, BOAOOYMCTKN CTAHOBUTCS OAHON M3 CaMblX 3Ha4YMTeNbHbIX. E€ pelueHne no3sonut nsbexarts MHOMMX
npobnem B byayuiem.

3anacbl npecHol BoAbl, NPUrogHON AN NUTbS, MOCTOSIHHO YMEHbLUAKTCS. OTO B 3HAYUTENBHON CTENeHn
cnocobCTBYET aKTUBHOMY pa3BUTUIO pbiHKa 060pYyL0BaHMS, KOTOPOE UCMONb3YETCs AN1S ONPECHEeHMsT MOPCKOW BOAbl,
OYNCTKN ee OT NpMMecen, BOAOOUYUCTKUN. Ha gaHHbIN MOMEHT UCCSKaHue 3anacoB YMCTOW BOAbl HA NnaHeTe — 37O
Takasi >xe npobrnema, Kak M UCTOLLEHME 3amnacoB WUCKOMAeMblX, MOYB, UCYE3HOBEHWE MHOrMX BUOOB NTUL, PbIb,
XMBOTHbIX. Certyac MHOrme CTpaHbl UCMbITbIBAOT CEPbE3HbIV «BOASIHOW rONoA» - AOCTaTOYHOrO KONM4ecTsa NpecHom
BOAbl 4115 HAceneHns TaM NonpocTy HeT.

Tak kakuM >xe obpasoM MOXHO MONY4YUTb MPECHYK BOAY M3 MOpckon? [ns 3Toro HeobxoouMmMo OOBECTM
COAepXXaHne corfliei B MOPCKOM BoAe A0 OOHOrO rpamma Ha OAuMH NMTP. JTO MOXHO cAenatb C MOMOLbHO
OMNpPEeCcHUTENbHbIX YCTAHOBOK. JlloOble yCTaHOBKM AMS1 ONPECHEHWS BOAbI MpeAHa3HayveHbl, B MepBY0 odvepenpb, A
OMNPECHEHUSI COMNEHOM U MOPCKOM BOAbl C Lenbio caenatb ee NpuUrogHon Ans nNuTbs. Takke OonpecHUTErNbHble
YCTaHOBKM MOTYT MPUMEHSITCA AN MONyYeHUs1 NOAMNUTOYHOM BOAbI ANsl KOTIIOB 3MEKTPOCTaHLUMA U TennoBbIX
CTaHLMN, 1 AN OYMCTKM CTOYHBIX BOJ MPOMBILLIEHHbIX NPEANPUATUN.

MpecHyo NUTbLEBYKD BOAY M3 MOPCKOW MOXHO MOMYy4YUTb NyTEM AUCTUANALUKM, 3NeKTpoguanunsa, MOHHOro
obMeHa, BbIMOpaxuBaHus, a Takke nytem obpaTtHoro ocmoca.

Ouctunnaums npegnonaraeT MrHOBEHHOE BCKMMAHME, KOrA4a MOPCKYK BOAY MCMApPST Yepe3 HEeCcKOSbKO
Kamep, B KOTOPbIX TMOCTEMEHHO MPOUCXOAUT MOHWKeHWe pAaBrneHns. MeTton memOpaHHOM AUCTURASALMK
nogpasymeBaeT wucnonb3oBaHue ruapodobHon membpaHbl, MO OAHY CTOPOHY KOTOPOW MPOU3BOAUTCS Harpes
Mopckov Bofbl. [ap npoxoanT 4vepe3 membpaHy, M C MPOTMBOMOSIOXKHOW CTOPOHbI €e OXNaXO4aeTcs, U, Kak
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cneacTBue, — KOHOEHCUPYETCS B YNCTYI0 Body. MHOrOKoNnoHHas gucTunnauus npegnonaraeT HarpeB MOPCKOW BOAbI
B MEPBOW KOMOHHE, a nap, KOTopbI 0Opa3yeTcs BCreaCcTBME HAarpeBa — MAET B NOCreayLmne KONOHHbI.

MeToa BbIMOpaXvBaHUsi — 3TO OXNaXAeHNe MOPCKOW BOAbI A0 KpUCTannunsauuv v BblAeNeHne KpucTarrios,
U3 KOTOPbIX MOTOM MOXHO MOSYYUTb NPECHYIO BOAY.

Mpu onpecHeHNM MOPCKOW BOAbI METOAOM 3MEKTpoAManunsa UCMonb3yloT ABe MeMOpaHbl, KOTopble MOryT
nponyckaTb TONbKO aHWOHbI U KAaTMOHBI, 06pa3yloLLmecs Noa AeNCTBUEM NOCTOSHHOIO TOKa.

Ho HamGonee nonynsipHelM METOAOM ONPECHEHWS1 MOPCKOW BOAbI, OYUCTKM U BOOOOYUCTKM HA CEroaHSLLHNIA
OeHb siBNsieTcs MeTof 06paTHOro ocmMoca M ONpecHUTENbHbIE YCTaHOBKW, MCMOMb3yllme 3ToT MeTod. Takue
YCTaHOBKM MPOCTbI B UCMOMb30BaHNW, UX NErko cobpatb, 1, YTO camoe rMaBHOE, Takne YCTaHOBKU ANS ONpPeCHEeHUs
MOPCKOM BOAbl He HyxaatoTca B TOL, Ans nx noctosHHOM paboTbl Heob6Xxoaum Tornbko BecnepeborHbI NCTOYHMK
nuTaHus.

Bce 9710, B coyeTaHmM C BbICOKOW 3(PEKTUBHOCTbIO, AEnaeT OMNpPeCcHUTENbHbIE YCTAHOBKM OOpaTHOro
ocMoca OnTMMarnbHbIM peLleHneM Npobnembl NOMyYEHNss U BOCCTAHOBIEHUS YACTON MUTLEBOW BOAbI.

Mo pgaHHbIM MexayHapodHoW accouuaumm no onpecHeHuto BoAdbl B HacToswee BpeMs B 120 cTpaHax
pevicteyeT okorno 17 000 3aBofoB. AKTMBHEE BCEro UCMOSb3YT 3TOT CNocob MonyyYyeHus NUTLEBOW BOAbl CTPaHbI
ApaBuiickoro nonyocTposa, npexae Bcero, Caygosckas Apasus n OA3, a Takke UcnaHusa, CLUA n Kutan. B Havyane
2012 r. knTanckoe NPaBMTENbCTBO OOBABMIIO O 3anycke MacluTabHOro npoekTa, uenb kotoporo kK 2015 r. ysenuunTb
NPOM3BOANTENBHOCTb ONPECHUTENbHBIX 3aBOAO0B A0 2,5 MUNNMOHOB M3 BOAbI B A€Hb.

B cBsA3n ¢ coObITUsIMM Ha YKpauHe, B YMCMO PErMOHOB MCNbITbIBAKOWNX NpobnemMbl ¢ BogoobecneyeHnem
Bowén Kpbim. MepekpbiTne CeBepo-KpbIMCKOro kaHana cepbe3Ho MoBnusAno Ha BogocHabxeHne Kpbima. B cBsA3m ¢
3TMM bbina paspaboTaHa nporpaMma aBTOHOMHOIO BOOOCHabXeHus nomyocTpoBa. lNporpamma npegycmartpusBaeT
YCTaHOBKY B TEUYEHWNE TPEX NET crneumnanbHbIX CTaHLMIA N0 ONPECHEHNIO MOPCKOW BOAbI U yryYLLEHWs KayecTBa BOAbl,
[00bIBAaEMON 13 apTe3MaHCKNX CKBaXKMH Arsi HaceneHHbIX NyHKToB Bcero KpbiMa.

B Lenom Ha npoTsikeHUW nocrnegHux NeT BeaeTcsl MHTEHCMBHOE CTPOUTENbCTBO ONPECHUTENEN BO MHOMMX
cTpaHax Mupa, M UX 41cro pacTteT oveHb ObicTpo.Ecnu B 2010 r. MMPOBON PbIHOK OMPECHUTENBHBIX COOPYXKEHUI
oueHuBancs B 7,8 munnuapgos gonnapos, 7o k 2016 r. oH gormkeH goctnyb 18,3 Munnuapaos 4onnapos.

Takow nogxoa no3sonut B Gnvxkanwem Gyayuiem pewnts npobnemy ¢ BogoobecneveHnemM B NpUBpexHbIX
3acylwnuBbiX pernoHax. Hawubornee cunbHO oOMpecHeHWe MOPCKOWM BoAbl MOMOXET CcTpaHam ApaBUINCKOro
nonyoctpoBa 1 CeBepHoi AdpuKu.

Cnncok MCcnonb3oBaHHbIX UCTOYHMKOB!
1. MapuHTtex Lunc Cepsuc [ONeKTpoHHbIN pecypc]. — ONeKTPOHHbIE AaHHble. — Pexvm gocTyna :
http://www.marentechservice.ru/.
2. La France en Arménie [OneKTpoHHbIN pecypc]. — QnekTpoHHble AaHHble. — Pexum goctyna :

http://www.ambafrance-am.org.
3. HoBocTtu Kpbima - kpbiMckasi criy6a HOBOCTeW [ONeKTPOHHbIA pecypc). — ONEKTPOHHble AaHHble. — Pexxum goctyna :

http://news.allcrimea.net.

BINMAHUE ABTOTPAHCIOPTA HA KAHECTBO ATMOC®EPHOIO
BO3AYXA HA YPBAHU3NPOBAHHOU TEPPUTOPUU

Bernopycckuli 2ocydapcmeeHHbIl yHUsepcumem UHGopMamuKku U paduo3s1eKmpOoHUKU»
2. MuHck, Pecnybnuka benapycb

Xodaposu4 A. A.
L{aenoeckas H. B.- cm. npenoGasamernb kaghedpbl 3Kk0r102uu

CocTosiHue aTMOCCbepr nmeeT 6oMblUoe 3Ha4YeHne B OLEHKE KayecTBa anpop,H0|7| cpenbl, TaK Kak ABNAeTCA HEeOTbeM-
nemMbIM (haKTOPOM XU3HEeAEeATENbHOCTN YernoBekKa.

AKTyanbHOCTb Npo6nembl: aHann3 TEXHOTEHHOro BO3AENCTBUSI aBTOTPAHCINIOPTa Ha OKpYyXaloLlyo cpegy
1 ONacHOCTW BO3AENCTBMA TpaHCNopTa Ha 340pOBbE HACeNeHus.

Llenb: aHanu3 faHHbIX O COCTOSIHUM U KadyecTBe aTtMocdepHoro Bo3ayxa B r. MUHCKe kak uHgmkaTopa no-
CrneacTBMIN HEraTMBHOIO BNMSAHNA paboTbl pas3nuyHbIX BUAOB TPAHCMOPTa Ha OKPYXatoLLyto cpeay.

3agaum:

. [MpoaHanuanposaTtb NCTOYHWKM BPEAHbLIX MPUMECEN, BblAensaeMblX TPaHCNIOPTOM B aTMOCEPHbIN
BO3AyX ropoAa.

. CpaBHuUTenbLHasA xapakTepucTvka pasnmyHbl BUAOB TPAHCNOPTa U X ONacHOCTb ANS OKPYXKatoLLen
cpeabl U 300pOBbSA HaceneHns

MNpakTnyeckasa 3Ha4YMMOCTb: M3yyeHne cocToaHusa aTtMocdepbl MMeeT GorblLLoe 3HaYeHne, Kak TeopeTu-
Yyeckoe TaK U NpakTUyeckoe, Tak Kak cTeneHb narybHoro BO3gencTBus 3Toro hakropa NOCTOSHHO BO3pAacTaeT, YTo
CBSi3aHHO B MEPBYI0 04epeAb C POCTOM KOMMYECTBa 3KCMNyaTupyeMoro aBToTpaHcnopTa.

B xoae paboTbl 6biny ocBeLleHbl TEXHOreHHble dhaKkTopbl BO3AENCTBYSA, Takne Kak Bblbpockl BpeAHbIX XMMU-
YeCcKMX BeLLecTB, (POTOXMMUYECKUIA CMOT 1 LLYMOBOE 3arpsi3HeHne, BCe OHU B BOMbLUON Mepe BNUSIOT Ha COCTOsHNE
300poBbsl HaceneHus. Tak xe paccMOTpeHbl Npobnembl, CBA3aHHble C pPa3sBUTMEM BO3AYLUHOrO TpaHcropTa. Ero
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ponb, B 3arpa3HEHUN OKpYXawllen cpefbl CyLeCTBEHHO MeHblle, YeM aBTomobunbHoro. OgHako B pesynbTaTe
BO34ENCTBMSA aBMaLMM Ha OKPYXaloLLylo cpefy atMocdepa 3arpasHaeTcs NpogyKTammn CropaHnst aBuaLMoHHOro To-
nAvBa, MPOMUCXOAMT 3arpsi3HeHue MoYB, MOBEPXHOCTHbIX BOA rOpHYe-CMas3oyHbIMW MaTepuanamu. BosayliHbein
TPaHCMopPT ABMAETCH Takke BECbMa MHTEHCMBHBIM UCTOYHUKOM LUYyMa B ropofax.

BosgelncTere BogHOro TpaHcnopTa Ha OKpYXXalolylo cpedy SBNSeTcs HavMeHbLUMM MO CPaBHEHWIO C ApY-
rMMKU BUgamu TpaHcnopTa. 3arpsa3HeHns, BHOCHMble BOAHbIM TPAHCMOPTOM B OKPYXKaloLLylo cpedy AOCTaTOvHO Ma-
nbl. B Pecnybnuke benapycb OCHOBHOE HEFaTUBHOE BIUsIHWE OKa3blBaeT PEYHOWM TpaHCMopT.

OCHOBHbIMU BMAAMMW BO3LENCTBUS XKENEe3HOOO0POXHOro TpaHCnopTa Ha 9KONormyeckoe coctosiHme ypbaHu-
3MPOBaHHbIX TEPPUTOPUI ABMAIOTCA pasHoobpasHble BbIOPOCHI TBEPAbIX, XUAKMX U ra3oobpasHbiX BELLECTB U 3a-
rpsi3HEHNe BCeX NPMPOAHbLIX KOMMOHEHTOB OKpyXatowen cpedbl. [Ana peweHns npobrnem, cBA3aHHbIX C TOKCUYHO-
CTbiO rasoB, BbIAENAOLMXCA Npu cropaHumn Tonnmea, benopycckas xenesHas gopora nepexoauT Ha 3KOMOrnYecKm
yncToe Au3enbHoe Tonnveo. Bonblion npobnemon ABNSETCA ypoBeHb Lyma BONN3U XKenesHOO4OPOXHbIX MyTew.
[MpoBeaeHHblE MCCnefoBaHUS MoKasanu, YTO XKEerne3HOAOPOXHbIA TPaAHCMNOPT ABMSETCS MCTOYHUKOM MOBbILLEHHON
BMOpaLMK, YTO HEraTMBHO CKa3blBA€TCS Ha KOHCTPYKLUMSX XWUMbIX, aAMUHUCTPATUBHBIX 30aHUIA U COOPYXeHWR, pac-
MONOXEHHbIX Ha paccTosiHMM 8o 50 M No o6e CTOPOHbI OT OXMBMEHHOW MarnucTpanu.

K akonornyeckum npobnemam, obycrnoBneHHbIM pa3BUTHEM FOPOACKOrO NacCcaXMpCKOro TpaHcnopTa MOXHO
OTHECTU BbIOPOCHI BPEAHbIX XUMWUYECKMX BeLLecTB aBTOOYCHbIMWM TPaHCMOPTHbIMU cpeacTBamu. Tponnenbycel u
TpamBau XOTb U He BbIAENAOT BPEAHbIE XMMUYECKMe BeLecTBa (T.K. OHU UCMONb3YIOT ANEKTPUYECKYIO SHEPTUID), HO
OHM MOTPEOBNAT OrPOMHOE KOMMYECTBO JANEKTPO3HEPrnn, BbipaboTka KOTOPOM He TOMbKO 3aTpaTHa B 3KOHOMUYE-
CKOM MriaHe, HO TOXe HaHOCUT yLlepb okpyxaroLlen cpeae.

TpyGonpoBoAHbIM TPAHCNOPT cunTaeTcs Hanbonee AelleBbIM U HAAEXHbIM BUOOM TpaHcnopTa HedTu U ra-
3a. OgHaKko nNpu HenpaBWUIbHOW 3KCMyaTaumum U Manenwmx HapyLeHnsaX KOHCTpyKuum Tpyb 6yayT nMeTb MecTo on-
peAeneHHble HeraTuBHble MOCNEACTBUS (PO3NMB HedTn UM yTeyka rasa) MHoOr4a MPUBOAALLMM K 3KOMOTMYECKUM
kaTacTpodam 1 aBapusim.

AHann3 nponsBoANICA Ha OCHOBE CTATUCTMYECKUX AaHHbIX paboTel TpaHcnopTa 3a 2012-2013r.

BbIBO[1bl:

. ypoBeHb aBToMo6UNu3aumm Hacenexnus goctur 403,3 asTromobunsa Ha 1000 yenosek. MNoytn 70% napka
TPaHCMOPTHBIX CPEACTB — 3TO aBTOMObMNM cTapLue 15 neT, 4To 3HaYNTENBHO YBENUYMBAET KONUYECTBO BPeAHbIX
npu paboTte Asuratenst agBTomoouns.

. NPUOPUTETHLIMU 3arpA3HUTENAMU, XapaKTepHbIMK ANs ropoaos benapycu ABNSIOTCS: okecug yriepoaa, ok-
cua a3oTa, AnoKcKa a3oTa, AUOKCUA Cepbl U YrneBoaopoab!.

. LyMoBOe 3arpsisHeHue B r. MUHCKe, MICTOYHMKOM KOTOPOro SIBNAETCS TPaHCNopT, NpeBbillaeT HopMy.

. aBTOTPAHCMNOPT HAHOCUT YLLEPO He TOMbKO B Mepurog 3KCrnyaTaumm, Ho U Npv nocreayioLlen nepepabotke

n yTtnnmusauuu.

OCOBEHHOCTM NPOBEAEHUA PABOTLINO
«OUEHKE XUMWYECKOUN OBCTAHOBKWU B YPE3BbIYAUHbIX
CUTYALUNAX» HA KAO®EOPE 3KOJIOIN'MN BIr'ynup

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Knsawes M. KO., MuxHo 3.-P. U., Mockanesa E. U.
Kamnay I1. B. —kaHO. mex. HayK, doueHm

B HacTosiLee Bpemsi Ha X03AWCTBEHHbIX 06 bekTax HapoOAHOro X03AWCTBA UCMOSb3yeTcs GonbLIoe KonnyecT-
BO CUMbHOAENCTBYIOLWMX AO0BUTbIX BelecTs. [1py Mx MCNonb3oBaHWM Hepeako BO3HUKaKT asapuu. lMpuymHamu
aBapuu SIBMSOTCS: HapyLleHne nNpaBui XpaHeHusl, NepeBo3kn, TEXHWUKM Be3onacHocTK npu paboTe, CTUxuiiHble bea-
ctBus. CunbHoaencTeyoLme sgosuTele Bewectsa (COAB) - 3To TOKCUYECKME XMMUYECKME COELAMHEHUS, CNOCOBHbIE
npu aBapun Ha obbekTax nerko nepexoauTb B aTMocdepy M BbidbiBaTb MaccoBble nopaxeHus noaen. OCHOBHbIMU
napameTpamu, xapakrepuayowmumn COAB, 9BNS10TCA CTENEHU TOKCUYHOCTU N CTONKOCTMU.

Xumunyeckasi o6cTaHOBKa MOXET BO3HWKHYTb B pesynbTaTe aBapum Ha XMMUYECKU onacHoM obbekTe u mpu
NPUMEHEHUN XMMNYECKOro opyxus. MNoa xmmmnyeckon obCTaHOBKOW MOHMMAaKT MaclTabbl 1 CTeneHb XMMUYECKOro
3apaxeHusi Bosgyxa (MeCTHOCTHM), OKa3blBaloLLMe BINSHWE Ha XU3HeOenaTenbHOCTb YenoBeka n paboTy X03aicTBeH-
HbIX 06BbEKTOB. PaspyLUeHHble nnu noBpexaeHHble eMKocTh (koMMyHuKauum) ¢ COAB cnyxat ncrouHvkammn obpaso-
BaHMSA 30H XMMUYECKOrO 3apa)KeHWsl 1 04aroB XMMUYECKOTO NMOPaKEHNSI.

OueHka xmmmnyeckon 06CTaHOBKM BKIOYAET peLleHne 3agad No onpeaeneHuio:

- pa3mMepoB 1 MMoLWaamn 30HbI XMMUYECKOTO 3apaxXeHust;

- BpEeMeHMN NoaxoAa 3apaykeHHOro Bo3ayxa k onpeaeneHHomy pybexy (o6bekTy);

- BpeMeHu nopaxatoiero aencrema COAB;

- rPaH1L, BO3MOXHbIX O4aroB XMMUYECKOTO MOPaXeHWs;

- BO3MOXHbIX NOTEPb B O4are XMMU4YeCKOro NopakeHus.

[N oueHKN XMMnYeckon 06CTaHOBKM MCMOSMb3YIOTCA crieayloLlme daHHbIe:

143



51-a Hay4yHaa KoHpepeHyua acnupaHmMos, MazucmpaHmos u cmyoeHmos bIrYUP, 2015 e.

- T1n n konnyectso CAAB B emkocTu, rae npounsoLuna aBapus;

- YCMNOBUS XpaHeHUs;

- XapakTep Bblbpoca (pa3nvea) S40BUTbIX BELLECTB;

- Tonorpadunyeckme ycrnoBusi MECTHOCTY;

- MEeTeOoyCroBus;

- cTeneHb 3alMLLEHHOCTH pabounx, cnyxawmx o6bekTa u HaceneHus.

[nsi npoBegeHus nabopatopHoi paboTbl «OueHka xumudeckon obctaHoBkn B UC» Ha kadenpe akomnorum
pa3paboTaHo komnbloTepHOE npunoxeHme «OueHka xumudeckon obctaHoBkm B YC». Ha pucyHke 1 npeactaeneH
npumep AaHHbIX, NOMYYEHHbIX C NOMOLLbIO AaHHOW MPOorpammbi.

B pesynbraTte pacyeToB Gblny nonyyeHbl AaHHble ANs cOocTaBneHus 3agad no teme «OueHka XMMUYecKomn
06CTaHOBKM B Ype3BbIYaNHbIX CUTYaLUAX».

_cEN

15 OueHKa XuMUyeckoid obctaHoBkK B YC

Teopws v BEpUAHTSI ‘ Pacuetr Bonpocsl ‘
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PucyHok 1 — YyebHas nporpamma

Xnop. docreH

®) Ammnak

CnMCoK UCMOMb30BaHHbIX MCTOYHUKOB:
1. 3auenuH, E.H. HaBowa A.WN. «OueHka XuMuyeckort 06CTaHOBKM B Ype3BblYaHbIX CUTYaLUSIX».

UHTEJINEKTYAIIbHAA CMIPABOYHAA CUCTEMA MO FrEOrPA®UA
PECNYBJIUKUN BEJIAPYCb

Benopycckul eocydapcmeeHHbil yHU8epcumem UuHgopMamuku U paduoaieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Xeanbko A. Y., MewareHko H. M., Madyukud A. J1.

CamodymkuH C. A., cm. npenodasamerib kKaghedpbl UNT,
Knoes A. I1.- accucmeHm kaghedpbi 3Kkonoauu

B HacTosilee BpeMsi reoMHOPMaLMOHHbIE CUCTEMbI SIBMAOTCS UHCTPYMEHTOM 0BpaBoTKM MPOCTPAHCTBEHHOM MHAOpP-
maumn. OnHako MHOroo6pasue TUNoB 06 LEKTOB MECTHOCTM, GOSbLIOE KOMMYECTBO Pa3NUYHbLIX TOMOMOMMYECKUX OTHOLLIEHWA N MHO-
XECTBO BCTPEYaeMbIX Ha NpakTuke 3agad, Ans KOTOPbIX HEe BCEraa CyLLeCcTBYIOT anropuTMUYeckue peLleHus, TpebytoT oGpatnTbest
K BOMPOCY UHTENSIEeKTYanu3awumm reonHpopMaLoHHbIX CUCTEM.

ABTOPCKMI MOAXOA K MOCTPOEHWUID MHTENNEKTYarnbHbIX CUCTEM OCHOBaH Ha MOCTPOEHUWM OHTOMNOMMM Mnpea-
MeTHbIN oGnacTeil, KoTopble MHTErpUpYTCA Mexay coboin. OGLMM OCHOBAHWEM AMSi UHTErpaLmn SBRSIETCA Teppu-
TopuarnbHasa NpuUHaaneXHOCTb 06bEKTOB MeCcTHOCTM. CrieqoBaTenbHO, Y Hac UMEeTCs OHTONOMMSl OGBEKTOB MECTHO-
cTn. OHa sBnsieTcs nepapxnyeckoi Ans creaylLmx napanensHbiX OCHOBaHWIA:

- BOOHblE 06BEKTbI M MMAPOTEXHUYECKMNE COOPYKEHUS;

- HacenéHHbIe MyHKTb;

- NPOMBbILLNEHHBIE, CEMNbCKOXO3ANCTBEHHBIE 1 COLMANbHO-KYNbTYPHbIE OGbEKTHI;

- OPOXHas CeTb U AOPOXHbBIE COOPYKEHUS!;

- pacTUTENbHbIA MOKPOB U TPYHTHI.
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[aHHbIn nogxon no3sondeT pacnpefensite 06bekTbl N0 CNOsM KapThl, T.€. Mbl FTOBOPUM O eOuMHOO0Opasunn
noaxoaa, NPU3HaHHOM B LiMdpoBoN kapTorpadum, 1 Noaxona NOCTPOEHUSA MHTENNEKTyarnbHbIX CUCTEM.

OHTOMnorna o6bLEKTOB MECTHOCTM BKIOYaeT B cebs nepapxu, rae TepMUHanbHbIMY BEPLUMHAMK ABMNSATCA
KNaccbl KOHKPETHbIX OOBEKTOB MECTHOCTW. [N ykasaHus ceMaHTUYeCKUX CBOWCTB Kraccam OObEKTOB MECTHOCTH,
ucnonb3yetcsi paspaboTaHHbIN 1 OEeNCTBYyOWMUX KraccudukaTop Tonorpaduyeckon nHgopmaummu, otobpaxaemon
Ha Tonorpadunyeckmx KapTax u nnaHax ropoaos.

CornacHo gaHHOMY knaccudukaTopy, Kaxablid knacc o6beKkTOB MECTHOCTU MMEET YHMKarbHOEe OfHO3Hauy-
Hoe 0603HayeHue. Takum ob6pasom, Gnarogaps cnocoby KOOUPOBaHUS yXXe 3aaHbl POAOBMOOBLIE CBSI3U, OTpaXato-
LUME COOTHOLLEHMS PasfnnyHbIX KNaccoB OOBHEKTOB MECTHOCTU, a Takke YCTaHOBIEHbl XapakTEPUCTUKN KOHKPETHOro
Knacca.

[ns Kaxporo krnacca 06beKToB MECTHOCTM onpeaeneH Habop yHUKanbHbIX 4NA 4AHHOrO O0bekTa OTHoLle-
HWIA, 3a4aHHbIX Ha AaHHOM o6bekTe. CBOMNCTBA U OTHOLLEHUS 3a4al0TCA HE KOHKPETHbIX 0OBEKTOB, a knaccos. CooT-
BETCTBEHHO Takas MHdopmaums No OTHOLLEHMIO K obbekTam aBnseTca MeTamHdopmauunein. COBOKYNHOCTb MeTanH-
dopmauum npeacraBnseT coboi OHTONOrM 0O LEKTOB MECTHOCTM.

Bce npusHakM 06BbEKTOB MECTHOCTM pa3buBaloTCsl Ha [Ba NOAMHOXECTBA MPU3HAKOB (KONMUYECTBEHHbIE
NpU3HaKM U Ka4yecTBEHHbIE Npu3Hakun) Ons Kaxnoro npusHaka B 6ase 3HaHMI 3afaHbl €0 XapaKTepuCTMKK. Tak Ko-
NYECTBEHHbIE MPU3HAKU 3afatoTcsl BUHAPHBIMU OPUEHTUPOBAHHBIMU OTHOLUEHUSIMUW, CBA3bIBAKOLWME reorpaduye-
CKUA OOBEKT CO 3HAYEHMEM KONMYECTBEHHOrO Npu3Haka, a Ka4yeCTBEHHble NPU3HaKku 3a4aroTcs AyraMu npuHagnex-
HOCTU reorpadnyecknx o6 LEKTOB K BOSMOXHOMY 3HAYEHUIO N3 MHOXECTBA BCEBO3MOXHbIX 3HAYEHWIN Ka4eCTBEHHOro
npu3Haka.

OCoBEHHOCTBLIO HaLLEN CUCTEMBI SIBNSIETCSH BO3MOXHOCTb YCTaHOBIIEHUSA MEXNPEeAMETHbIX CBS3eM, YTO AOC-
TMraeTca NyTeM MOBTOPHOIO MCMOMb30BaHUsi KOMNOHEHTOB B3 npeameTHbIX obnacTelt U OHTONOrMiA 3TUX NpPeaMeT-
HblX obnacTten. HarnagHelM npumepom cryxuT nHTerpaums ¢ KpacHow kHuron. [nst atoro Heobxoaum Gronorude-
CKUIA KnaccudmkaTop, KOTOpLIA B peanusaunm npeacTaBnsitoT Co6oM OHTONOrMI 06bEKTOB hriopbl U hayHbI.

B ocHoBy chopmumpoBaHust «NpeaMeTHOM» 6a3bl 3HaHWIA NOMNOXEH NPUHLMM 3BOSOLMOHHOIO NPOEKTUPOBa-
HUs. DTO O3HaAYaEeT, YTO AaHHbIN pasaen opmMupyeTcsa noatanHo. Ha nepBoM aTane onpeaenseTcs, K Kakomy Krac-
Cy NPVHAZNEeXUT uccrnefyemMblil 06bEKT MECTHOCTM U, B 3aBMCMMOCTU OT TUNa obbekTa, hopMMpyeTcsa cTaTbsl, COOT-
BETCTBYHOLLAA KOHKPETHOMY (OM3NYECKOMY OOBEKTY MEeCTHOCTM. Takmum obpasom, co3[aeTcd MHOXECTBO cTaTew,
OMNUCbIBAIOLLNX KOHKPETHblE 0OBbEKTBI MECTHOCTM ANS KaXOoro knacca o6bekToB MECTHOCTU. Takmx KnaccoB oObek-
TOB MECTHOCTU GOrbLLOE KONMYECTBO U OHW pasHble No Tuny. Hanpumep, HaceneHHbIe NYHKTbI, KOTOPbIE MOTYT ObITh
ropogamu, AepeBHSAMU, XyTopamu U T.4. BTopoi atan dpopmmnpoBaHusa «npegmMeTHom» 6asbl 3HaHWIA — 3TO MHTErpa-
Uusi C BHELWHUMY 6asamm 3HaHWiA. Takue BHeLlHWe 6a3bl 3HaHUIM OOSMKHBLI ObiTb chopMmnpoBaHbl kak APl KOMMNOHEH-
Thl.

CoBMECTHO C 3TMM NOAXOAOM MCNOMb3yeTCs NMOAXOA aHanm3a kapT Ans BblAeneHns TONornormnyecknx oTHo-
LEeHUN 00beKTa N NPeAMETHbIX OTHOLIEHWA. B Halwem Noaxode KapTa Tak Xe SABMseTCA MCTOYHUMKOM MHdpopMauuu,
13 KapTbl Mbl NOMy4YyaeM TOMONIOrMYECKME OTHOLLEHNST MeXAY 0ObeKTaMn MECTHOCTH.

MHTennekTyanbHble cucteMsl, pa3paboTaHHbie no TexHonorum OSTIS, moryT pewaTe NpegmMeTHbIe 3a4ayuu,
Korga HeT KOHKPETHOW creumdukaumMm n anroputMa ee pelleHusi. ATo OCTUraeTcsl C MoMoLlblo hopMMpOBaHUS
NpoayKUMIA, KOTOPbIE 3aMMCbLIBAOTCA U XPaHATCS Tak e B 6a3e 3HaHuii. B kayecTBe UcxodHbIX AaHHbIX B6epyTcs He-
KOTOpble YTBEPXOEHMS U3 6asbl 3HaHWI, 3aTeM, OCHOBbLIBasiCb Ha (POPMasibHOM FOrMKe M 3TUX AaHHbIX, CTPOMTCS
anroputMm pelueHns 3ajadv u genaetcsa BbiBog. CTOUT OTMETUTb, YTO B MPOLIECCE PeLUeHus 3afadv reHepupyeTcs
JonornHuTenbHble 3HaHUSA, Heobxoaumble B NpoLecce BbiIBOAA, KOTOPblE MOTYT ObiTb COXpPaHeHbl U B AarbHenwem
MCMNONb30BaTbCHA NPV PELLEeHUN APYrnX 3a4ay Uim B NOMCKOBbLIX 3anpocax.

PaspabaTbiBaemasi MCC npegHasHayeHa B NepByto ovepeab AN NPakTU4ecKoro NpUMEHEHNs B PasinyHbiX
cepax: B kapTorpacum, 3KOnorum, recriornm, 3emMneycTponcTee, TpaHCnopTe, 3KOHOMMKE, 060poHe Y MHOTUX Apy-
rmx obnactax. XpaHeHvne nHdopmaumm AaBHO nepecrtano ObiTb Npobrnemor YenoBeyvecTBa, a BOT cuctematmsauus
uHdOopMaLmM, eé ceMaHTM4eckoe NpeAcTaBlieHue U MakcMMmarnbHas MUHUMU3aUUS «UMHAOPMALMOHHOIO Mycopa»
SIBNSIKOTCS MMaBHbIMK NpyUyMHamu paspaboTkm aaHHon UCC.

Cnncok MCnornb30BaHHbIX UCTOYHMKOB!
1. TMpoekt OSTIS [OnekTpoHHbIN pecypc]. — Pexum goctyna: http://www.ims.ostis.net.
2. Xopowesckuii, B.®. basbl 3HaHW UHTennekTyanbHblX cuctem / B.®. Xopowesckuit, T.A. aBpunosa — CI16: lMutep,
2000. — 384 c.

3. WHTennektyanbHble reoMHgpopmauuoHHbie cuctembl / C.A. CamogymkuH // OSTIS-2012: maTtepuansl MexayHapogHow
Hay4yHomn koHepeHunn — MuHck: BI'YUP, 2012.

BOAOOPOO4 - ABTOMOBUIIbHOE TOMINBO

Benopycckuli eocydapcmeeHHbil yHU8epcumem uHghopMamuku U paduoaieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

lpueoH A. H., opyw A. H.
Poiwkens O. C. — kaHO. C.-X. HayK, OQoueHm

OHepreTn4eckme Kpusnchl, BO3HUKAKOLLME NPY Marneillei 3aMUHKE Ha PbIHKE NPOAaXu TPaAWLMOHHOMO TONNMUBA, CTUMY-
NMpYIOT Nouck Hambonee ahHeKTUBHLIX 3amMmeHuTenei rasa unu HedTn. Mo MHeHWI0 BONBLUMHCTBA YYeHbIX, 3aHUMaIOLLMXCS MOUC-
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KOM anbTepHaTUBHbIX 3Hepr0Hochene|7|, OAHUM U3 nepCI‘IeKTI/IBHeVILIJI/IX HanpaBﬂeHl/IIZ pas3BuTna COBpeMeHHOIZ SQHEPreTukn asnqaeT-
CA NonbITKa 3aMeHbl yrneBoaHOro Tonsnea Ha Bogopos — Hanbonee paCI'IpOCTpaHeHHbIVI B npupoge XUMUYECKUI 3NIEMEHT.

Mo nporHosam komuccun KOHECKO, yxe B nepBon YeTBEPTU HACTYMUBLLUErO CTONETUS B 3HAYUTENBLHON Me-
pe 6yayT ucyepnaHbl pa3BefaHHble 3anackl HedTU. B HacTosiLee Bpems kaxaylo cekyHay BO BceM Mupe AobbiBaeT-
ca n notpebnsetcsa npumepHo 127 T HedpTu. Takke npuyunHon obocTpeHus npobnemMbl ABRAETCA yBenM4YeHne Konm-
YecTBa aBTOTPAHCMOPTHbIX CpeacTB. B HacToswee Bpems akcnnyaTupyetcs okono 700 mnH. asTomo6unen, kotopble
notpebnstoT 6onee 60% Bcel AobbiBaeMor HeTU. YUnTbiBasi, YTO Ceryac B MUPE 3a Kaxable ABE CEKYHAbl C KOH-
Beliepa CXOAMT HOBbIN aBTOMOOUNb, k 2025 rogy KONMYECTBO aBTOMOOUNEN B MUPE BMSIOTHYHO NpUONM3MTCa K OT-
MeTKe B OAWH MWMnuapg eavHuy. M Bcem aTum MawmHam notpebyetcs 6eH3nH unv gusensHoe Tonnmeo. B 1o xe
BpeMs MupoBasi HedTsAHasA NPOMBILLIIEHHOCTb YXKe CEerogHs He B COCTOSIHUM yBenuM4nMTb 06beM Aob6bi4M HeddTH Ans
KOMMEHCaLMn CTPEMUTENBHOrO NPUpPOCTa aBTOMOBUIIBHOTO TPaHCNopTa, YTO NMPUBOAUT K YBENUYEHUIO ee aeduumTa.
padmk ¢ ypoBHeM aBTOMOOMIM3aLMM NPeACcTaBneH Ha puc. 1.

2005 2010 2015 2020 2025
0I5

PucyHok 1 - YpoBeHb aBTOMOGUNU3auum (kon-s8o asTomo6unen/1000 yen.)

BopopoaHas sHepreTvka Ypes3BblyaiHO NONyrsipHa C TOYKW 3peHNs KpynHoro uaHeca (3aTpatbl Ha 406bIvY
3HEProHoCcuTENs NPaKTUYECKN Hynesble, a Npubbinb MOXHO n3Bnekatb bykBanbHO M3 Bo3gyxa). [lommMmo aToro, ako-
norn Takxke BbICTYMatT 3a NpoBeAeHns nogobHON MoaepHM3aummn, NOCKONbKYy MPOAYKT pacnaga BOAOPOAHOro Ton-
nvea (BoAa) OTHOCMTCS K abcomoTHO 6e3BpeaHbIM XMMUYECKUM COEAMHEHNAM, YEro He CKaXellb O MPUBbIYHbIX Yr-
neBofax, ropeHne KOTOpbIX COMPOBOX/AAETCA BblAeneHne B aTMocdepy Lenoro «byketa» BpegHbIX BELLECTB.

B HacTosLee BpeMs OCHOBHasi Macca Bogopoda AobbiBaeTcs U3 npupoaHoro rasa. OgHako ero 3anachbl or-
paHV4eHbl, NO3TOMY CaMblM AelLEBbIM U MPOCTbIM ABMASETCHA NonyvyeHne Bogopoda M3 Bodbl. 3anackl BOAbl MOXHO
CUMTaTb HEOrpaHMYEeHHbIMW Oaxe He y4MTbiBasi TOT (hakT, YTO B pe3ynbTaTe peakuuin B ABuraTtene Oyayliero oHa
6yaeT obpa3oBbIBaTbCSH BHOBb. BaxHO NOHMMaTb, UTO BOAOPOA HE MCTOYHMK SHEPTUM, a N1Lb eé nepeHocHuk. Cei-
yac B CLUA, ABcTpanumn 1 MHOrMX Apyrmx cTpaHax BeAyTCs akTUBHbIE UCCreaoBaHMsA B AaHHON obnacTu.

MpakTnyeckn BCe Beayline aBTOMOOMMECTPOUTENU CAMOCTOATENbHO MMM COBMECTHO C APYrMMW KoMmma-
HUAMKU NPOBOAAT pa3paboTKM 1 UCMbITaHUS, n B cBoeM GoMnbLUMHCTBE, BCE MCCNEA0BaHNA CBOAATCA K ABYM Hanbo-
nee ycneLwHbIM 1 NepCnekTUBHLIM TEXHONOMMSAM MCMONb30BaHWSA BOAOPOAA B kKa4ecTse TOMNnMBa AN aBTomobunen.
OpHa 13 HUX — 3aMeHa, MoNHas UNWM YacTuyHas, TPaAWMLMOHHOrO TOMMMBa BOAOPOAOM, NMpW 3TOM Ha aBTomobune
ocTaeTcsl ABuratefle BHYTPEHHero cropaHus. Btopas mncnonb3oBaHWe BMeCTO ABuraTens BHYTPEHHEro CropaHus
aneKkTpoABuraTens, NUTaHMe KOToporo 6yaeT NPOBOAUTLCH 3a CYET IHeprMu, BbipabaTbiBaeMon B BOAOPOAHbIX Ton-
NMBHBIX 3NIEMeHTax.

Mpy ncnonb3oBaHUM BTOPOW TEXHOMOMMN OCHOBHBIM KOMMOHEHTOM KOHLIEMT-KapoB SBMNSOTCA BOAOPOOHbIE
TONMMBHbIE 3NIEMEHTbl — reHepaTopbl ANEeKTPUYECTBa, UCMONb3YIoLMe BOAOPOA. ANeKTpoaHeprsa BolpabaTbiBaeTcs
B npouecce hn3NKO-XMMUYECKNX peakLuii B TOMMMBHOM 3feMEHTE U ncnonb3yeTtcs Ana obecneyeHns paboTbl anek-
TpoasuraTens. OnekTpoAasuraten HaMHOrO npole obcnyxmnBaTtb, €r0 XapakTepUCTUKK, Takne Kak npuemmncToCTb,
MOLLHOCTb Ha €AMHULY Macchl U Apyrne, HaMHOro Bbllle, YeM Yy ABuratenen BHyTPEHHero cropaHus. Kpome Toro —
MeHblUEe TPyLLMXCS geTanen, HeT Heo6XoAMMOCTN B AOPOroCTOSALLMX 3eMeHTax ANd cMcTeM TONnMBoONo4aym, cmas-
KW, OXNaXAEeHWUs!, CIIOXKHOW TpaHcMuceun. HemanoBaxHbIM hakTOpoM SBNSETCA ropa3fo MeHbLUMIA YPOBeHb LuyMa,
n3gaBaemoro anekTpogsuratensmu npu pabote. K npenmyluectsam TEXHOMOMMU BOAOPOAHbBIX TOMNMMBHBIX 3N1EeMeH-
TOB OTHOCSATCS W BblCOKasi 9KONOrMYHOCTb — Befb B npoLecce paboTbl BbIAENAOTCA BCEro OANH 3reMeHT — obblyHast
BOAa.

M3 HeraTmBHbIX akToOpoB cnegyeT 06paTuTb BHUMaHWE Ha TO, YTO €CTb He06X0oAMMOCTb Hannuusa Baoba-
BOK K BOAOPOAHBLIM TOMMMBHBIM 3fIEMEHTaM MOLLHbIX akKyMynsaTopoB, npeobpasoBaTtenen Toka, BeCc W rabapuThbl
KOTOpPbIX Hemanble. B kOHe4YHOM nTOore Bec aBTOMOGMNSA Ha BOAOPOAHLIX TOMMMBHBLIX 3MEMeHTax nonyyaetcs He-
CKOMbKO BblLLE, YeM y aBToMOOuNen ¢ AosuraTensMm BHYTPEHHEro cropaHus. He B nonb3y BOAOPOAHbBIX TOMAUBHBLIX
3M1eMEHTOB UrpaeT U CTOMMOCTb 3TUX AIEMEHTOB — Ha AaHHbIN MOMEHT OHa JOBOJIbHO BbICOKA.

MprvMeHeHne aBurateneil BHyTPEHHEro CropaHvs Ha BOAOpOAe Takke MMeeT CBOM OOCTOMHCTBA U Hedoc-
TaTkn. Macca n obbem ABuratens BHyTPEHHero cropaHusi, JononHuTensHoro 6aka Ans Bogopoda, TpaauLMOHHOM
TPaHCMMCCUMN U TONNIMBHOW CUCTEMbI MEHbLLIE, YeM Macca 1 rabapuTbl aNeKTpoaBuraTens, MOLHbIX akKyMynsTOPOB,
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npeobpa3soBarenen Toka, peaykTopoB. B KoHEYHOM uTore Mmacca aBToOMOGUNEN, UCTONb3YHOLLMX BOAOPOA B KAYECTBe
TonnuBa Ana Asuratena BHYTPEeHHEero CropaHnsa 3Ha4dnTenlbHO HMXe, YeM Y KOHKYPEHTOB.

CepbesHbiM MPerMYLLECTBOM SIBIISIETCH M BO3MOXXHOCTb MCMOSIb30BaHUS B KAYeCTBE TOMMMBA HE TONbKO
BOAOPOAA, HO M TPaAMUMOHHBLIX BMOOB Tonnuea. [paBaa 3a 3TO MPUXOAMTCS pacnnavmBaTbCsi HEOBXOAMMOCTbIO
UMeTb ABa TONMMBHbIX Gaka. M3 HeraTMBa criegyeT OTMETUTb HU3KYHO B3pbIBO- U MOXapoonacHOCTb. HepelueHHbIM
SBNsieTCcs 1 Bonpoc o Gakax Ans sogopona. MHxeHepbl 1306penn HeCKONbKO CrocoboB XpaHeHUs Bogopoaa — Me-
Tann-rnapuaHbie akkyMynsTopbl, 6aku Ana XxpaHeHusi Nog BbICOKUM AABNEHNEM WUMN B CKUKEHHOM BUAE.

Kakow 13 AByx BapuaHTOB, BOAOPOAHbLIE TOMMMBHLIE SNEMEHTbI UMW ABUraTenu BHYTPEHHEro CropaHus, pa-
OoTarolwme Ha BOAOpPOAE UMM BOAOPOOHO-OEH3MHOBOM CMECU, OKaXKETCA SKOHOMMYECKM UM TeXHU4ecku Hanbonee
NnepcnekTMBHbLIM NMOKa He ACHO: nccrnenoBaHusa B ,D,aHHOIZ obnactu npoaomnkarTcA.

C y4eToM BbILLECKA3aHHOIO MOXHO cAenaTh BbIBOA, YTO MPU TaKMX UCMONMb30BaHNAX HETENPOOYKTOB B Mo-
crnenywoLlemM YernoBeyecTBy HyHO OyaeT 3agymatbcs 06 MCMONb30BaHWMM anbTepHaTMBHbLIX BUAaxX TOMMMBa U He-
CMOTpPS Ha CYLLIECTBEHHblE TeXHUYecKe npobremMbl 1 HegopaboTku, UCToNb3oBaHe B Gyayliem Bogopoaa Kak oc-
HOBHOroO BMAa TOMNMBa MMeeT MHorooGellatolme nepcrekTuBbl. AnbTepHaTUBbLI eMy, MO KpalHel Mepe, cerogHs,
HeT.

Cnncok Mcnonb30BaHHbIX NCTOYHMKOB!

1. Energyua.com [OneKTpOHHbIN pecypc]. — SNekTpoHHble AaHHble. — Pexum goctyna: http://energyua.com/.

2.Avtoliteratura.ru [OnekTpoHHbIN pecypc]. - OneKTpOHHbIE OaHHble. - Pexum gocryna:
http://avtoliteratura.ru/knigi/vodorodvdvigatele.html

COJNIEBOU PAOUATOP KAK ANTbTEPHATUBHbIA NCTOYHUK
BbITOBOIO TEMNNOCHABXEHUA

Gernopycckuti 2ocydapcmeeHHbili yHUgepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Apmioxosuy B. B., [IémuH M. U.

®pornos A. B. — kaHO. buorn. Hayk, doueHm

ConeBoli pagmatop ABOWHOIO OEWCTBUS MOXET ObiTb anbTepHaTMBOW TOMIIMBHOMY KOTIY B CUCTEMAx TEMMOCHAOXeHWs
HebonblMX 3aaHui. B cerogHsaWwHMX 06CTOSATENBCTBAX €ro npakTMyeckoe NpMMeHeHue noka He onpaegaHo. OgHako ganbHenwme
uccrnenoBaHns 1 HoBble TEXHOMOrMYeckne pa3paboTky MOryT NOBbICUTbL BO3MOXHYHO pe3ynbTaTUBHOCTb €ro UCMOoSb30BaHus.

OpHoM 13 BO3MOXHbIX U NEPCNEKTUBHBLIX cdhep NPUMEHEHUs Takoro Buaa anbTepHaTUBHOM 3HEPreTUKU Kak re-
nrMosHepreTnka cuntaeTca bbiToBoe aHeproobecneyeHne, B 0cobeHHOCTH TennocHabxeHne. OgHako NpumMeHsieMble
ONs 9TOro B HAcTosLee BpeMsi COMHEYHble YCTaHOBKM, paboTaiolme 3a CYET NPAMOro CONHEYHOro U3nyyeHus, Kak
npaBuno, NPUXOQNTCA AOMOMHATL B CMCTEMAX OTONMEHNUS 34aHMIA TONNMBHLIMY KOTNaMM, UCMONb3YOLMMU TpaauLm-
OHHble BMAblI TONNMBa. OTU KOTMbI AyONMpPYyOT CUCTEMY CONTHEYHOro oborpeBa M 3aMeHsIloT €€ B TO Bpems, Korga B
OTCYTCTBME COJTHEYHOW MoroAbl MOlyYeHUEe COJIHEYHOro Tenna BooOLlle unyM B AOCTaTOYHbIX 0ObEMAax CTaHOBUTCS
HEBO3MOXHbIM. Hanbornee 4acTo npy 3TOM CErofiHs UCMosb3yTc KOMOMHNPOBAHHBIE CUCTEMbI OTOMMEHMUS, COCTOSI-
LUMe M3 COMHEYHOro KomnmnekTopa v razoBoro kotna. MogobHoe oybnupoBaHMe UCTOYMHUKOB TennocHabXeHus yBenu-
YMBaEeT CTOMMOCTb CUCTEMBI TEMNOOGECNEYEHMS N YMEHBLIAET AOCTUrAEMBIA 3KONOrMYECKUIA pe3ynbTaT UCMOoNb3oBa-
HWUS1 anbTEPHATUBHOIO SHEProMCTOMHUKA. AKTYarnbHON 3adaden ABnseTca NoUcK nyten apPEeKTUBHOIO akKyMmynmpoBa-
HMS CONMHEYHOW TEMNOBOW 3HEPrun Ans €€ nocrneayoLlero NPUMMEHEHUS B HY>KHOE BpPeMS.

Mbl nonbITanMcb OLEHUTbL BO3MOXHOCTb UCMONb30BaHUS B CUCTEME TeMnocHabXeHns Manbix 34aHuni B Kade-
CTBE 3aMeHUTENS TOMMUBHOIO KOTNa TaKoro HaKOMUTENS COMHEYHOro Tenna Kak ConeBolr pagMaTtop ABOWNHOMO AeNnCT-
Busi. MNpy 3TOM Mbl UCXOOUNM U3 TOTO, YTO B COBPEMEHHOW MpaKTUKE MPUMEHSIIOTCA NMOpTaTUBHbIE XMMUYECKME Harpe-
BaTenu, B KOTOPbIX B Ka4eCTBE peareHTa MCMosb3yeTcs aueTaT HaTpusi, Hanpumep, xummndeckune rpenku. Mpu Harpe-
BaHUWM TpurngpaTa auerata HaTpusi, KOTOpbIA MNaBuUTCA B Anana3oHe Temnepatyp 58-100 °C, oH pacnnasnseTcs u
nepexoouTt B BOAHLIA pacTBop. Mpu oxnaxaeHun koToporo o6pasyeTcsl y)Ke NepeHacbILEeHHbIA pacTBop, Npu 3TOM
nonyyaemasi Takum obpasom CMecb OCTaETCS XUAKOWN 1 xonoaHon. OgHako Npu BO3HUKHOBEHWM B HEl XOTHA Obl OQHO-
ro LeHTpa Kpuctannmsaumm pacTBop Ha4MHaeT GbICTpo 3aTBepaeBaTh. [1py aToM BbigensieTca 264-289 k[x/kr Tenno-
Thl, @ pacTBop 3aTBepaeBaeT. Kpome auetarta HaTpus AN NonyyeHus nogobHoro poaa nepeHachiLLeHHbIX pacTBOPOB
MOrYyT MCMOMb30BaTbCA TakkKe TMOCYNbdaT HaTPUS, NepxriopaTt HaTpus U HEKOTOPbIE APYr1e COomMu.

Hamun 6bina noctaBneHa 3agaya onpenenvTb YCNOBUS, MPY KOTOPbIX BO3MOXHO HaKOMNMEHWE U XpaHeHue Ten-
NIOBOW 3HEPrMM 3a CYET KpUCTannuaaumm pacTtBopa aueTarta HaTpusi B 00bEMax, Heobxoammblx Ans Tennoobecneve-
HUS HeBGOMbLLOrOo Xunoro goma. B xoge paboTbl Gbina co3gaHa KoMMbloTepHasi MoAernb YCTPOUCTBA AJ1s1 HAKOMEHWs!
W XpaHeHus Tenna B pacTBope aueTtara HaTpus, CAenaH pacyéT 1 NpoBedeH aHanu3 KOnmM4yecTsa TENMOBOW aHepruu,
BblJENsOLEeNcs B NpoLecce KpuctannmMsaummn auertara HaTpusi, pacCcYMTaHoO KONMYeCcTBO ero pacTtBopa, KOTopoe He-
06X0AMMO ANs 9KBMBANEHTHOW 3aMeHbl TOrO KONMYecTBa TEMMoThl, KOTOPOe MOosfy4aeTCcsa Npu CxuraHun ans oborpesa
30aHUs B aBTOHOMHOM ra3oBOM KOTI1e NpUpOAHOro rasa.

Mbl BbISICHWNK, YTO ANS MCNOMb30BaHMA CONEBOro pagmaTopa AN NonyyYeHust TennoTbl B HYXXHOE BPEMS He-
o6xoamMmo 4ToGbI TEMMNEpaTypa XpaHsILLErocs CONEBOro pacTBopa He ornycKarnach HKe MUHYC 8 oc. Mockonbky MHaye
B pactBope OyaeT MHULMMPOBATLCA M MPOMCXOAWTL CaMOMNPOU3BOMbHAs KpucTannusaums auetata HaTpus. Takke
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oKasanocb, YTO ANA OOCTUXKEHUS MakCUMarbHOro KONMYecTBa LIMKIOB MCMOMb30BaHWSA pacTBopa 3a onpedenéHHbIn
NPOMEXYTOK BPEMEHM MIIOLWaAb MUCMOMb3yeMOro npu 3TOM COMHEYHOrO KOJIIEKTOpa OOMMKHa COCTaBNsATb HE MeHee
yem 0,8 M2 Ha 1 Kkr avueTaTa HaTpus.

YpaenbHas TeNNOEMKOCTb M TENNOTA KpUCTannmM3aumm auetarta HaTpus Hem3bexXHO OrpaHUYMBalOT KONMYECTBO
HakansMBaeMon ero pacTBOPOM TENMOBOW 3Heprun. CoenaHHbI pacyéT nokasarn, YTo ANs 3anacaHus Ha AnuTenb-
HbI Nepuoa Tenna, 3KBMBANEHTHOIO TOMY, KOTOpOe MOXET OblTb MONy4eHO NpU CXKuraHuy B razoBom kotne 100 M
npupoaHoro rasa, Heobxoamnmo 20290 kr coneBoro pacTeopa.

Mpoun3BeneHHblIE HaMU aHanu3 U OLEeHKa BO3MOXHOCTW MCMOMb30BaHWS! CONIEBOrO paguatopa Ha OCHOBE aLle-
TaTa HaTpusa B Ka4ecTBe anbTepHaTVBbI rA30BOMY KOTIY AN TENNOCHAOXEHUST OAHOITAXHOr0 OPEBEHYATOrO XXMIOro
noma obuen nnowagbo 67 M2 nokasanu, 4to B CerogHsaLWHMX obCcToATeNbLCTBAX 3TO HE onpaeaaHo. [oBbiweHne pe-
3yNbTaTUBHOCTM WCMONb30BaHUS COMIEBOr0 pagmaropa npu 3TOM, OOHAKO, MOXET OblTb AOCTUrHYTO CO3haHuMeM U
NPYMEHEHEM BeELLECTB-KaTanM3aTopoB, MOBbILLAWMNX TEMNOOTAAYy pacTBopa aueTata Hatpus. Ha Haw B3rnsg,
TEOPETUYECKN 3TO BO3MOXHO. MNMoTeHumnansHO BO3MOXHO Takke noadop 1 MCNonb3oBaHWE B CONIEBOM paauaTope Apy-
MMX CONEBbIX PaCTBOPOB — C OonblUen, YeM y pacTBopa aletaTa HaTpys TEMMOEMKOCTbHO.

Cnm1CcoK MCMomnb30BaHHbIX MCTOYHUKOB:

1. Anydpues, B. H. SHeprus u okpyxatowas cpega / B. H. AHydpues [ gp.]; noa obw,. pea. M. B. l'epwimaH. — MuHck : Agykaubis
i BbIxaBaHHe, 2010. — 92 c.

2. BuccapwoHos, B. . ConHeyvHas sHepreTuka / B. W. BuccapwoHos, I'. B. fleptorvHa. — M. : UspaTt. gom M3OW, 2008. — 276 c.

3. Mak-Berir, [1. MpumeHeHne conHeyHom aHeprm / [I. Mak-Bewir. — M. : QHeprousgart, 1981. — 216 c.

MXU - UHOUKATOPbI 3ATPA3HEHUA

Benopycckuli 2ocydapcmeeHHbil yHUsepcumem uHghopmMamuku U paduoaneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

MysbiHs . N., XKykesud A. @.
Poiwkens O. C. - KanA. C.-X. HayK, AOLUEHT

B HacTosilee Bpemsi, B CBSA3U C POCTOM aHTPOMOreHHON Harpy3kn Ha ecTteCTBeHHble 3KOCUCTEMbl, OCTPO BCTaeT BOMNPOC
paapaGOTKM, onTMuMnsautnunm 1 rpaMoTHOro NpUMeHeHna MeToaoB OvonHamkauun. [na oueHkn cteneHn 3arpA3HeHunsa 0pr>|<a+0Lue17|
cpenbl LWMPOKO NPUMEHSAIOT MeTOoAbl (PUTOMHAMKALUN C UCMONb30oBaHWEM TecT-06bekToB pacTeHun, XapaKkTepusyrLnxca nosbl-
LLeHHON YYyBCTBUTESIbHOCTbLIO K UBMEHEHUIO akTopoB cpeapl.

PaspabaTbiBaloTCst 1 BHEAPSAIOTCA pasnuyHble MeToabl buoTecTpoBaHusa n GuomHankaumm. OgHUM U3 TaKuXx
paspabaTbiBaeMbix MeTOOOB siBNsieTcss 6pmonHaukaumnsi. Moxoo6pasHble CnocobHbl AOBOMBHO TOHKO pearMpoBaTh
Ha N3MEHeHNs OKpyxatoLlen cpeapbl, bnarogaps 0CO6EeHHOCTSIM aHaTOMO-MOPAONOrMYECKO CTPYKTYPbI U cneuundm-
Ke MX MUHepanbHoro obmeHa. Kpome aToro, oHM cnocoOHbl k MEPBUYHOMY MepexBaTbiBaHUIO U aKKyMYNMPOBaHUIO
UMW PasnmnYHbIX XMMUYECKMX 3NIEMEHTOB B CBSA3M C BO3PAcTOM M POCTOM; 3KOMOMM BUAOB U OCOOEHHOCTAM pacnpo-
cTpaHeHusi. [py 3TOM CTOUT OTMETUTb, YTO MOXO0DOpasHble — HaMeHee U3yyYeHHas rpynna cpeau BbICLUMX pacTe-
HWIA, HECMOTPS Ha TO, YTO MXU LUMPOKO PacnpoCTpaHEeHbl U NPUHUMAIT y4acTue B 06pa3oBaHMM pacTUTENBHOrO Mo-
KpOBa NeCcHbIX, 60MOTHBIX U CTEMHbIX 3KOCMCTEM. TPYAHOCTU B MPUKNAAHOM MUCMOMb30BaHUM MOXO00pa3HbIX, B 4acT-
HOCTW NNCTOCTEBENBbHBLIX MXOB, COCTOAT B CMeayLleM: Mxu1, B LIENOM, NPeACcTaBnsioT cobon cneunduyeckyro ons
uccnegoBaHus rpynny pacTeHu, MOCKONbKy TpebyroTcst ocobble HaBbIkv Mpu cGope MaTepuana u MMKPOCKONWUW npu
onpegeneHnn. PropMcTUYECKMe UCCNeaoBaHUs — 3TO OCHOBA Ans AanbHenwmnx OpronornvyeckvMx M3biCKaHum u
Ba)XHbI 3Tan Ans opraHM3aLnmn paumoHanbHOro NpMpoAoNoNb30BaHNst U OXpaHbl peaKuX BUAOB.

[nsi oueHKn CoCTOsIHUSI MPUPOAHBIX cpel B 30He BnusHuA OYXO (3oHa 3awwmTHbIX MeponpuaTui, 33M) pas-
paboTaHa u LeNncTByeT CUCTEMA 3KOSOrMYEeCKOro MOHUTOpUHra. OTcrnexnBaHue NocTynieHust TSKenbiX MeTannos B
aTmocdepy 33M 1 onpeaeneHne xapaktepa pacnpeneneHus 3Tux BelopocoB No ee TEpPPUTOPUM SBSIETCS OHOW U3
3ajay CUCTEMbI MOHUTOPUHrA.

Haunyywum cnocobom pelueHnsi npobneMbl MOHUTOPUHIA ABMSETCA MCMONb3oBaHNe GMonormyeckux MHaun-
KaTOPOB—aKKyMynaTopoB aTMocepHbIX BbinageHun. K Takum Guonornyeckmum obbektam oTHOCATCA Mxu. bnarogaps
BbICOKOPa3BMTOM NMOBEPXHOCTM MOXOBOW MOKPOB SBMSETCS XOPOLUMM COpPOEHTOM, a HWM3KMIA ypoBeHb meTabonvama
CNocobCTBYET HAKOMMEHMIO B BMomMacce MHOMMX BELLECTB, B TOM YMCIe TsHKembIX MeTarnmnoB U Mbiwbska. Beugy cna-
60ro KOHTakTa C NOYBOW W NECHOW NOACTUIKOA BEPOSITHOCTb MOCTYNSEHNUS 3arpsidHUTENen U3 cybcTpata HeBenuka.
OTO Mo3BoMsieT cynTatb MxuM BMOAKKyMynsATOpaMu asporeHHbIX BbinageHui. PopmMupoBaHME MOXOBOrO MOKpOBa
npoucxoauT B TedeHune 2-5 neT, noaTomy aHann3 GuomMacchbl MOXET AaTb OLIEHKY YPOBHS 3arpsi3HeHUsi atMocdepbl
Ha pasfnu4HbIX y4acTkax M3y4yaemon TeppuTopun 3a 3TOT nepuogd. Mo oueHkam cpenHsas adeKTUBHOCTb Hakomme-
HUS BbiNageHua TBepablX YacTul B Gomacce MOXOBOro NokpoBa (C y4eToM npupocTa GMomMacchl) cocTaBnsaeT ans
pa3nunyHbix anemeHToB: Pb — 100%, Cr — 84%, Cd — 65%, V — 54%, Zn — 41%, As — 32%.

Onsa oueHkmn 3arpsasHeHnss atmocdepbl 33M OYXO Hambonee yaobHbIM BUAOM MXa-akKymynsaTopa sBnsieTca
Pleurozium Sreberi, koTopbIn NponspacTaeT Ha Bcen Tepputopun 33M. N3yvan xMMrUyeckuid coctaB Nnpob 3Toro mxa
MOXHO BbISIBUTb OCHOBHbIE BELLECTBa-3arpsi3HATENN atMocdepsbl, YCTaHOBUTL CTEMEHb 3arpsa3HEeHUsl oKpyxatoLlewn
cpedbl U pacnpefeneHne 3arpasHuTenert no uccnegyemMon Tepputopun, cyamTe 06 MCTOYHKKaxX apeana.
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YcTaHOBUTb BKNaA KOHKPETHOro MCTOYHMKa (B HaweM criydae — OYXO) B 3arpssHeHne atmocdepbl MOXHO,
ecnv nMeTb MHPOPMaLIMIO O CoaepxaHun 3arpasHuTenent B Pleurozium Sreberi o Hadana gyHKUMOHUPOBaHNST 00b-
ekTa.

Onsa pelweHns aTton 3agaym Ha Tepputopum 33M 6bino otobpaHo 10 Npob Guonornyeckoro MHAuKaTopa B
COOTBETCTBUM C ceTkon npobooTbopa cuctembl akonornyeckoro moHutopuHra OYXO. Pagunyc 3oHbl 06crnenoBaHus
coctaBun 9,5 kM. B cooTBeTCTBMM C pO30i BETPOB B kadecTBe hOHOBOW TeppuTopun Gbin BeiGpaH NecHo Maccus B
60 km Ha 3anag oT obbekTa. MNpobbl oToupanucs ¢ 20 — 30 KypTMH, Macca CbIpOro Mxa C KaXaoW TOYKU cocTaBnsna
He meHee 3 kr. [pobbl copTMpoBanuch ANs UCKMOYEHUsT NoNagaHUs MOCTOPOHHUX PACTEHWUIA U BKIOYEHWUIA U ycpea-
HAnuch. BosgywHo cyxue npobbl Mxa (25 r) 03onsanucb Cyxmum MeTOAO0M (4500 C). BennunHa Bbixoga 3onbl koneba-
nacb HesHauMTenbHO U B cpegHeM coctasuna 4,3%. MeTogom peHTreHONMIOMUHECLEHTHON CNEKTPOMETPUN B 30Me
onpeaensnocb CoaepXaHne HUKenNs, a B CONMAHOKUCIbIX BbITSHKKaxX (POTOKONOPUMETPUYECKMM METOAOM - Xeneso (C
pofdaHvuaom Kanus) u Megp (¢ guatunamtnokapbamartom). Konvyectso napannensHbIX onpegeneHunii — ot 3 go 5.

AHanns nony4YeHHbIX AaHHbIX Mokasan, npexae BCEero, HW3Kyld BOCMPOU3BOAMMOCTb pe3ynbTaToB napar-
nenbHbIX onpeaeneHunii. Tak, Npy onpeaeneHun HUKEnNs CpefHsst OTHOCUTENbHas owunbka coctasuna + 27,7%, ans
xenesa = 14,2%, ana megu + 7,2%. 310 cBA3aHO, NO-BUAMMOMY, C OCOBEHHOCTAMM camoro o6bekTa nccnegoBaHns
— MXxa, AN KOTOPOro MOrMoLLEHNE a3pPOreHHbIX BbiNageHuin 0bycrnoBneHo B GoNblUe Mepe YNCTO MeXaHUYECKUM
yaepXxaHMeM 3arpsi3HUTENEN Ha BbICOKOPA3BUTON NOBEPXHOCTH.

Mony4yeHHble pe3ynbTaThl (CpeaHMe NO TOYKe) NpeAcTaBneHbl B Tabnuue. Tam xe npvBeaeHbl CBeAeHUs O
pacnonoxeHun To4dek oTbopa nNpob OTHOCUTENBLHO ByayLEero 06bEKTbI MO YHUHTOXEHUNIO XMMNYECKOTO OPYXMS.

CopepxaHune metannoB B obpasuax mxa Pleurozium Sreberi 30HbI 3awmTHBIX MeponpuaTuii OYXO un ¢goHo-
BOW TEPPUTOPUMN.

Ne Toukm PaccTosHue HanpasneHue CopepxaHve meTannos, Mr/kr KpaTHocTb npe-
B cUCTeme ot OYXO, km ot OYXO BO3YLLUHO-CYXOro Mxa BblLleHWs poHa
3KOMOHUTOPUHra Fe Cu Ni Fe Cu

17 1,5 0 1821,1 67,2 7,3 7,5 23,2

18 1,5 O 2991,7 93,3 6,1 12,3 32,2

19 1,5 10) 1213,0 69,3 4,9 5,0 23,9

28 1,1 C-3 998,4 38,7 3,3 4,1 13,3

4 1,4 C 251,6 26,1 6,9 1,03 9,0

9 2,0 B 769,3 17,6 8,0 3,2 6,0

47 2,2 3 733,3 16,6 4,7 3,0 5,7

13 2,1 10-B 909,2 18,9 - 3,7 6,5

65 4,1 3 1359,1 14,0 - 5,6 4,8

112 9,6 t0-3 433,9 6,7 - 1,8 2,3
®oH 60 3 2428 2,9 -

MpuBeaeHHble pe3ynbTaTbl FOBOPAT O TOM, YTO U3 UCCMEeQ0BaHHOW rpynnbl METansoB B HAMGOMNbLUEN KOHLIEH-
Tpaummn Bo Mxe Pleurozium Sreberi o6HapyxumBaeTcs xene3o (8o 3 r/kr), Ha NOpsAOK MEHbLUE KOHLEHTpauus meam
(mno 100 wmr/kr), u Ha ABa nopsigka MeHblle KOHUEeHTpauusa Hukens (B npepenax 10 mr/kr). bonblwas pasHuua B KOH-
LeHTpaLusiX xenesa, Meau U HUKens B obpasLax Mxa He MOXeT ObITb OAHO3HAYHO UHTEPNPETUPOBaHA Kak oTpaxe-
HUE pasnnuus KOHUEHTpauUnMi ux coeanHeHun B atmocdepe, T.K. NOrnoTuTensHasa cnocobHocTe Pleurozium Sreberi
MO OTHOLLEHUIO K Pa3nunyHbIM MeTarnnam noka He n3BecTHa.

MonyyeHHble JaHHbIE CBUAETENLCTBYIOT O TOM, YTO A0 Hadvana pabotel OYXO atmocdepa 33M 6Gbina 6onee
3arpsidHeHa coevHeHVAMN Xernesa u meau, 4em poHoBasa TeppuTopus. OBHapyxeHHbI YypoBeHb 3arpsidaHeHuss 33M
cknagblBaeTcsi U3 (POHOBbIX XapaKTEPUCTMK U BbIBPOCOB MECTHbIX UCTOYHUKOB (MPOMbILLIIEHHBIE U CEMbCKOXO3ANCT-
BEHHbIA NPeanpuUsiTUsi, )XeNe3HOLOPOXHbLIN U aBTOMOBUIBHBIN TpaHCMNopT). YeTkMx 3akOHOMEpHOCTelN B pacnpese-
NEHUN TAXENbIX METanNMoB B UCCefOBaHHOW 30He He obHapyXnBaeTcs.

B 10 e BpeMsi MOXHO OTMETUTb, YTO NPobbl C MHOrOKpPaTHBLIM NPEBbILEHNEM (POHOBbLIX KOHLUEHTpaLui (no
xenesy B 5-12 pas, no mean B 20-30 pas) rpynnupytoTcsi, rmaBHbiM 06pa3oM, B H0XXKHOM HanpasneHum ot OYXO u
HaxodaTCsa B 30HE BNUSHUS Xene3Hol goporn. Pe3ynbTaThl onpeaeneHust HUKens NHTepnpeTMpoBaTb TPYOHO B CBSI-
31 C HU3KOW BOCMPOM3BOANMOCTbHO.

Takum obpas3om, kK MOMeHTY Hayana pabotbl OYXO npupoaHbIi komnnekc Ha TeppuTtopun 33M nmeeT onpe-
OENeHHbIN YPOBEHb 3arpsi3HEHUst MeTarnnamm, KOTOPbI MOXHO CYMTaTb UCXOAHBIM AN AaNbHENLIEro 3KONorm4ecko-
ro MoHutopuHra. lNpoBegeHHasi paboTta No3BonsieT Takke cymTaTtb, YTO Mox Pleurozium Sreberi nepcnekTuBeH kak
B1oaKkkyMynaTop aTMOCHEPHbIX BbIMAAEHUI METaNsOB A5 OLEHKW CTEMEHU 3arpa3HeHUs TEppUTOpUM Npu yCrioBUn
peLleHNsi BOMPOCOB €ro HAKOMUTENbHOM CMNOCOOHOCTM MO OTHOLLUEHWIO K pa3fnnyHbIM MeTarnsiaM u BOCNpou3BoaAnMO-
CTU pe3ynbTaToB aHaNUTUYECKNX ONpeaeneHuil.

[Jenas BbIBOA, MOXHO CKa3aTb, YTO MXU SIBMSIOTCS XOPOLUMMU MHAMKATOPaMU 3arpsi3HEHUS], Tak Kak CMOCOGHbI
OOBOMbHO TOHKO pearMpoBaTb Ha M3MEHEHMSs1 OKpyxawwen cpegbl, ©Onarogapss ocobeHHOCTAM aHaToMOo-
MOP(ONOrMYeCKON CTPYKTYpbI 1 cneuuduke nx MMHepanbHoro oomeHa.

Cnncok MCcnonb3oBaHHbIX UCTOYHMKOB!

1. AwnxmuHa, T.A. KOMNAeKcHbIN 3KONOrMYeCKMn MOHUTOPUHT OB BEKTOB XPaHEHMS U YHUHMTOXEHUS XMMUYECKOro opyxus [TekcT].—
Kupog: «BsTka», 2002. —544c.

2. Bopo6enuuk, E.J1. Skonornyeckoe HOPMMPOBaHME TEXHOTEHHbIX 3arpsi3HEHUA Ha3eMHbIX akocucTeM [TekcT]. — ExkaTepuHbypr:
Hayka, 1994.-279c.
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CAXAP - MULLEBON COBJA3H

Benopycckuli 2ocydapcmeeHHbIl yHUgepcumem UHGOPMamuKku U paduo3/1eKMPOHUKU Y,
2. MuHck, Pecniybniuka benapycb

Muxnok B. A., Tamkosuu A. A.
Lisaenoeckas H. B.- cm. npernodagamerib kaghedpbi 3Ko02UU

B nocnegHee Bpemsi noTpebrieHne caxapocoaepX)allumx nNpoayKToB CTano HeOTbEeMEMON YacTbio Xu3HW. MoTpebnss B
GOrbLIOM KONMYECTBE, YENOBEK MOPON He 3a[yMblBAETCsl, HACKONbKO 3TO BpeAHO. A Mexay TeM NpoLeHT 3aboneBaHui, cBsi3aH-
HbIX C Ype3MepHbIM NOTpebneHnem caxapa yBenMyYmBaeTcs.

B nocnepHee Bpems Bo3pocna TeHAEHUUSI MPUBIEYEHUS BHUMAHUSA K caxapocoAepXaliymM npoaykram, of-
HaKo Moka 3Toro HegocTtaToyHo. [NprBNeYbL BHUMaHWE K AaHHOW nNpobrnemMe nbiTaloTcs HE TOMNbKO yYeHble BCEro Mu-
pa, HO 1 aKTUBUCTbI, 3aNHTEPECOBaHHbIE AAaHHOW TEMOW.

Lenb pa6oTbi:

1. isyyeHwne caxapa n caxaposameHuTenen kak npogyKToB NUTaHus.

2. MNpepocTaBneHne cTaTUCTMKM NoTpebneHus caxapa 3a nocnegHue gecatunetus n sabonesaemocTtu ca-

XapHbIM anabetom B cTpaHax CHI®

3. NpoBeaeHne coumansHOro onpoca o BpeAe caxapa

4. V3y4yeHne cnocoboB yMeHbLUEHNS BpeQHOro BO34ENCTBUSI caxapa M caxapo3aMeHWUTEeNen Ha opraHvMam

yernoBeka

MpakTnyeckas 3HaYMMOCTb: Pe3ynbTathl NPOBOAUMBIX ONPOCOB MOKA3bIBaKT, YTO HA HACTOALLMA MOMEHT
cylecTByeT npobnema HefoCTaTOMHOW MH(OPMUPOBAHHOCTM HaceneHusi O BpPeAe caxapa M caxapocofepaliux
npoaykToB. N3 onpawmvBaembix 57% nogen 0TBETMIM, YTO TONBbKO UMEIKT NpeacTaBneHne O Bpede caxapocogep-
Xawux NnpoaykToB, a 13%, 4To He 3HalOT 0 Bpeae caxapa. [pn atom 19% He cUnTaloT HY>KHbIM OrpaHnyYnBaTh cebs B
noTpebneHun caxapocoaepXalimx NpoaykToB. He cmoTps Ha To, 4To 47% cyMTaloT, Y4To orpaHum4mBaloT cebs, 61%
Kaxxabli eHb ynoTpebnsiet cnagkoe

Mpodeccop yHuBepcuteTa Maamu Oosug MNepnmyTrep npeanoxun cnegyroLyo cuctemy nutaHus: Knac-
CMYeCcKoe COOTHOLLEHUE BbIrMsaauT Tak: 60 NpoLEeHToB Kanopuii opraHnam ussnekaeT u3 yrnesogos, 20 NpoLEeHToB —
13 6enkoB K1 eLe 20 NPOLEHTOB — XUPOB. 340pPOBOE COOTHOLLEHMWE, No MepnmyTTepy, 3T0: 75 npoueHToB Xupos, 20
npoueHToB 6enkoB 1 5 — yrneBofoB. JTO 3HAYMT, YTO B AeHb HYXHO cbeaaTtb He bonblue 50-80 rpammMoB caxapos.
To ecTb, HanpumMep, oaHy nopuuio PYKTOBOro canarta. nNaBHbIe MCTOYHMKM HEPrMM B 3TOM Criydae — 3TO Macrno 1
opexu, aBokafo U BCEBO3MOXHbIE OBOLLM (HE KpaxmanucTble), pbiba 1 Msco. Teopusa akoHOMHbIX reHoB (thrifty gene
hypothesis), npegnonaraet, 4To opraHvM3m 4eroBeka 3anporpamMMyMpoBaH 3anacaTb 3HEPruio B Ty4YHble BPEMEHa B
BMAE XMpa, YTOObI 3aTem TpaTuTb €ro B rofiofHble BpeMeHa. Bo Bpems ronogaHusi opraHuam cHavyana npousBoauT
FIOKO3Y U3 TMINKOreHa, YTO COAEPXKMTCS B MEYEHN U MbIlILAX, a8 3aTEM HAYMHAET NUTATbCS KETOHaMW, KOTOpbIe Mo-
nyyaeT npu cxuraHum xmpa. Mbicnb NepnmioTTepa COCTOUT B TOM, YTO KETOHbI — 3TO HGonee 3gopoBas efa Aans
MO3ra, YeM IIHKOo3a.

[oGaBneHne caxapa — COBEPLUEHHO HEHYXXHas YacTb Hallen aneTbl. K Tomy e caxap crnocobCcTByeT OXu-
peHuto, AnabeTy BTOPOro Tvna u 3ybHomy kapuecy. B TO xe BpeMs aHrmuncKkmue aKkcnepTbl U akageMUuKn roBopsiT O
TOM, YTO NEPBOCTENEHHOE PELUEHNe O COKpaLleHMU caxapa B e4e U HanuTkax AOIMKHO NPUHUMAaTbCS CaMUMK KOM-
naHusimu-npoussoguntensmu. Hanpumep, nssectHasa komnaHusa Kellogg's Frosties nponsBoauT Takne npogykTbl, B
KOTOpbIX cofepxXaHune caxapa gocturaet 37%.

Mo coobLeHnto anpekTopa No 30opoBOMY nuUTaHuio u passutuio BO3 ®dpaHyecko BpaHka, oxupeHuem ce-
rogHs cTpagaeT nonmMunnuapaa nwogen Bo Bcem mupe. Caxap, cooepxalliuincsl B NpoaykTax MUTaHUst U HanuTkax,
cpoaHu Tabaky, Tak kak Bbl3blBaET CBOEro pofa npusbikaHue. B cBa3u ¢ atum cneumanunctsl BO3 pekoMeHayT CHU-
31Tb NOTpebneHne caxapa 4O LWEeCTU YalHbIX JIOXKEK B AeHb A1S B3POCIOro YernoBeka.

BbIBOObI:

BcemupHasa opraHusauus sgpasooxpaHeHus (BO3) obecnokoeHa Tem, Y4TO KONMYeCcTBO niogewn, cTtpagato-
LLMX OXXUPEHNEM M CBA3aHHBbIM C HUM BonesHamu, pacteT. Tak, No MPOrHo3am 3KCNepToB, B OOHON TONbKO Benuko-
OpuTaHMKM KONMYECTBO TaKUX Ntoaen yBenuuntcs B ABa pasa k 2020 roay.

Cpeon mmnpoBbIx akcrnopTepoB caxapa Pecnybnuka Benapych 3aHumaeTt 17 mecTo. B pacuete Ha agywy
HaceneHus B pecrnybnvke CoXpaHseTcsl BbICOKMI ypoBeHb NoTpebneHus, okono 40 kr npoTue 24,4 Kr B roa B MUpe.
MponsBoacTBa CBEKNOBUYHOIO caxapa B pecnybnvke, npesbiliaeT noTpebHOCTb BHYTPEHHErO pbiHKA, Onpeaenss
SKCMOPTHYK OpueHTauuo oTpacnu. B To e BpeMsi 06beMbl aKCnopTa caxapa BO MHOTOM OMNpeaensTcs MMmrop-
TOM TPOCTHUKOBOTO CbIpbsi.[2]

MpounsBoacTeo 1 noTpebneHue caxapa yeBenuuunoch no cpasHeHuto ¢ 1900 rogom Gonee vem B 10 pas

Cnuncok ncnonb3oBaHHbIX MCTOYHUKOB:

1. http://sugarokru.narod.ru/History.html

2. http://food-forum.terra-group.by/news/unikalnuyu-analitiku-po-vsem-vidam-prodovolstviya-predostavila-
fudforumekspert-zinaida-ilina.html.
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JKOJIOro-MEAULIMHCKASA XAPAKTEPUCTUKA BHYTPEHHEN
CPEAbI NOMELLEHWA

benopycckul eocydapcmeeHHbil yHU8epcumem uHghopMamuku U paduosanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Koeanes /. O.

BpaxHukoe M. M. — kaHO. xum. Hayk, GoueHm

M3secTHO, 4TO Ntoamn nposoaaT 6onee 90% BpeMeHu B 3aKpbITOM NOMeELLEeHNN. DTO 06CTOATENLCTBO yKasbliBAET Ha TO, YTO
BHYTPEHHee 3arpsi3HeHne MOXeET SBMSATbCSA ropa3fno 6onee CcyLeCcTBEHHbIM MCTOYHWMKOM BO3AENCTBUSI HA YeroBeka, YeM HapyXHoe.

MHOXeCTBO (haKTOpOB BIUSIET HA YCMOBUSA NPOXUBAHWA UM paboTbl Miofent B noMeLleHn. HekoTopble M3 HUX CrOCOGHbI
okasblBaTb narybHoe BO3AeNCTBMS Ha YenoBeka Aaxe B HEOOMbLUMX KOHLEHTpaLusX.

CaMblil MOLLHbBIV 3arpsA3HSAIOLLNIA KOMMOHEHT 3aKPbITbIX MOMELLEeHWI - TabadHbIn AbiM. B npouecce ropeHust Tabaka Bo3HMKa-
eT okorno 600 pa3anUyHbIX XMMUYECKNX COEAVNHEHNIN Pa3HOW CTeneHn BpeaHoCTU. MNokasaTteneH TOT (haKT, YTO KypeHue - MpuymHa npu-
6nmsnTensHO 3MITH CMEPTHBIX CIy4aeB eXerogHo BO BCeM mupe. KoHLUeHTpaumst BpefHbIX BELLUECTB, B TOM YMCHe KaHLEePOreHHbIX,
BO3pacTaeT NPOMoOPLMOHANbHO KOMMYECTBY KYPUMbLLMKOB, MPOXUBAIOLLMX B MOMELLEHUN.

[pyrov BaxkHbI UCTOYHWK BHYTPEHHEro 3arpsi3HEHWS - NPUPOAHBIV ra3. Aapo3onu, obpa3oBaHHbIe B MPOLIECCE CropaHvst
NPVPOAHOrO rasa, CTaHOBSITCA LIeHTPamu KOHLEHTPaLMM BO3AYLLHbIX 3arps3HUTerNen, pe3ko yXyaLlatoLmx SKONorn4yeckyto o6CTaHoBKY.
Ounokeng asota(NO2), nonyyYeHHbI Npu CXUraHnyM NpupogHoOro rasa, MHAyLuMpyeT BOCNaneHue NeroyYHon CUCTEeMbl U OKa3blBaeT He-
GnaronpuaTHbI 3dEKT HA UMMYHHYIO CUCTEMY YenoBeka.

KocBeHHOe BnvsiHMe Ha 9KOMoro-MeamLUMHCKY0 06CTaHOBKY OKasbiBaeT rpynna BeLLeCTB, LUMPOKO MPUMEHSIOLLMXCS B NPOU3-
BOACTBE W CTpouTenbCTBe: hopmanbaerna, acbect, neHTaxnopdeHorn. bonblioe cogepxaHve AaHHbIX BELLECTB B BO3AyXe yBenu4uu-
BalOT LLIAHCHI BO3HUKHOBEHMWE paka.

OCHOBHbIM CMOCOBOM YNyYLLEHWSI SKONOrM4eckon obCTaHOBKM MoMelLeHnst sBnsieTcs adpdpekTnBHO paboTatowwas cucrema
BEHTUNSALMN. B XOpOLLO CNPOeKTUPOBaHHbIX U NMPOBETPYBAEMbIX 30aHUAX KONUYECTBO BPeAHbIX BELLECTB B BO3AYXE MUHUMATBHO.

OBECMNEYEHUE 3KONOMMYECKOW BE3ONACHOCTW NPU
SKCMNYATAUUU CUCTEM TEJIEKOMMYHUKALUA

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

lomanosa A. B., Cbiy H. B.
Kupsensb . . — kaHO. 2eoep. Hayk, doueHm

B craTbe paccmaTpuBaeTcsi obecrneveHmne 3Konornyeckon 6e3onacHoOCTH, Npu aKCnyaTaunm CUCTEM MOBUMBLHOW U CNYTHW-
KOBOW CBS3W. YKa3blBaeTCs BIUSIHWE 3MEKTPOMAarHUTHOTO 3arpa3HeHns. [JaéTcsa NoHATME 3NeKTPOMarHUTHOro cmora.

Okonornyeckas 6e30MacHOCTb — COCTOSHME 3aLUMLLEHHOCTM XXU3HEHHO BaXKHbIX 3KOMOMMYECKMX MHTEPECoB
YyernoBeka, Mpexae BCero ero npas Ha YMCTY0, 340POBYIO, B6NaronpuATHYIO ANS XW3HW OKPYXKatoLLY NMPUPOLHYIO
cpeqy, BO3HMKaLLEe Npu JOCTUXEHUN cOanaHCpPOBaHHOIO COCYLLECTBOBAHMS OKpYXaroLen NpupoaHoOn cpedbl
XO35NCTBEHHOW AeATENbHOCTN YerioBeka, Korga ypoBeHb Harpy3ku Ha NpUMpOLHYIO cpedy He npeBsbillaeT ee crnocob-
HOCTW K CAMOBOCCTaHOBIMEHMIO.

MprMeHeHne pagnoTeXHNYECKMX NPMOOPOB M CUCTEM, HOBbIX TEXHOMOMMYECKMX NPOLECCOB MPUBOAUT K U3-

NYYEHWIO 3MEKTPOMArHUTHOW 3HEPrum B OKPY>XKAIOLLLYIO CPeay, YeM ee 3arpsi3HseT. B ocHOBHOM MoBbILLEHWE YPOBHS
OMMW cBsA3aHO C yCKOPSAIOLWMMU TEMNaMU Pa3BUTUS CPeACTB CBA3W U MHpopmMaTm3aumm, 6e3 KoTopbiX AanbHenwmn
Hay4HO-TEXHNYECKUIA NPOrpecc CTan HEBO3MOXEH.
C Havyana 90-x roaoB NPoOuU3OLLIN U3MEHEHWS B CTPYKTYpe UCTOYHUKOB OMI, cBA3aHHbIE C BO3HWKHOBEHUEM MX HO-
BbIX BMAOB (COTOBOW M APYrMX BUOOB NEPCOHanbHOW U MOBUMBHON KOMMYHMKALMK), OCBOEHMEM HOBbIX YaCTOTHbIX
AVanasoHoB Tene- U pagvoBeLLaHNs, pa3BUTUEM CPeACTB ANCTaHLUMOHHOro HabnoaeHns n KoHTponsa u T.4. OcobeH-
HOCTbIO 3TUX UCTOYHUKOB SIBMSIETCS CO34aHWe PaBHOMEPHOW 30HbI "PagMonoKpbITUS", YTO ABMASETCA HUYEM WHbIM,
KaK yBenunyeHuem arneKkTpoMarH1UTHOro poHa B OKpy»KatoLLe cpeae.

TexHomnornyeckoe passutne MHPOPMaLMOHHOrO O6LEecTBa NPUBENO K TOMY, YTO B YCNOBUAX MNOCTOSIHHOIO
Bo3gencTema AMI HaxoauTca 3HaunTENbHast YaCcTb IKOCUCTEM, OCOBEHHO B YCIOBUSX FOPOAOB, HA NpuneratwLmx K
ropogam TeppuTopusiX, a Takke NMokarnbHO B NPaKTUYecku HesaceneHHblx ycnousx. OMI aenseTtca Becbma 4yBCT-
BUTErNbHbLIM (PaKTOPOM AN BCEX SNEMEHTOB 3KOCUCTEM OT YeroBeka A0 NPOCTENLLMX.

OCHOBHbIMKN 3reMeHTaMy CUCTEMbI COTOBOW CBA3M ABnsATCA 6asosbie ctaHummn (BC) n mobunbHble paguo-
Tenedonbl (MPT). BasoBble CTaHLMM NOAAEPXMBAIOT PaanoCcBaA3b C MOBUMbHBIMU pagnoTenedoHamu, BCneacTaue
yero BC 1 MPT aBnsitoTCa MCTOYHMKAMU 3MEKTPOMarHMTHOro n3nyyeHnst B YBY grnanasore.

BC saBnsioTcA BUOAOM Nepefaromnx pagnoTexHNYeckmx 06 beKToB, MOLLHOCTb U3MNyYeHUst KOTOPbIX (3arpyska) He sB-
nsieTca NOCTOAHHOM 24 yaca B CyTkW. 3arpy3ka onpegenseTcs HanvyiveM BriagenbleB COTOBbIX TenedOoHOB B 30He
obcnyxuBaHUsi KOHKPETHON 6a30BON CTaHLUMKN N KX XefNaHWeM BOCMOob30BaTbCst TeneoHOM Ansi pa3roBopa, YTo, B
CBOI0 o4epenpb, KOPeHHbIM 0OpPa3oM 3aBUCUT OT BPEMEHU CyTOK, MecTa pacnonoxeHus BC, gHst Hegenun n ap. B Hou-
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Hble Yackl 3arpy3ka BC npakTtuyeckun pasHa Hynto. MobunbHbein paguotenedoH npeacTtaenseT cobon manorabapwt-
HbIi Npuemonepeaartymk. B 3aBucumocTu ot ctaHgaprta TenedoHa, nepegada BeaeTcs B AnanasoHe vacTtoT 453 —
1785 MI'u. MowHocTb nanydeHma MPT siBnseTcs BENUMYMHOW NEPEMEHHON, B 3HAYUTENBbHOW CTEMEHN 3aBUCSLLEN OT
COCTOSIHMSI KaHana cBs3n "MobunbHbIN pagnoTtenedoH — 6asoBasi ctaHuus", T. €. YeM Bbille YpoBeHb curHana b6C B
MecTe npvemMa, TemM MeHblLUe MOLHOCTb n3nydeHns MPT. MakcumarnbHas MOLWHOCTb HaxoauTes B rpaHuuax 0,125-1
BT, ogHako B pearnbHoi 06cTaHoBKe oHa 06bl4HO He npeBebiwaeT 0,05 — 0,2 Br.

Bonpoc o Bo3aencTteun nsnyyeHns MPT Ha opraHnam nonb3oBaTens A0 CUX NOp OCTaeTcs OTKPbITbIM. MHO-
rOYUCIEHHbIE UCCNEAOBAHUS, NPOBEAEHHbIE YHYEHBIMU Pa3HbiX CTpaH Ha Guonoruyeckmx obbekTax (B TOM Yucne, Ha
nobpoBonbLax), NPUBEnM K HEO4HO3HAYHbIM, MHOTr4A NPOTMBOpeYaLLMM Apyr Apyry, pesynbtatam. Heocnopumbim
ocTaeTcH Nvb TOT akT, YTO OpraHM3m Yeroseka "oTknMkaeTca" Ha Hanuune U3ny4yeHns coToBoro TenedoHa n ato
BO3[€eNCTBME ryOMTENbHO CKa3biBAETCH Ha KIeTKax, MPMBOAS K X paspyLUEHMIO.

CurcTembl CMYTHUKOBOW CBA3WM COCTOST M3 NMpuemonepeparLlent ctaHumm Ha 3emre u CnyTHUKa, Haxoasiue-
rocst Ha opbute. [luarpaMmma HanpaBNEHHOCTW aHTEHHbI CTAHLUIA CMYTHUKOBOW CBA3WU UMEET SPKO BbIPAXKEHHOW Y3-
KOHanpaBMeHHbIA OCHOBHOW fyy - rMaBHbIN nenecTtok. MNnoTHocTb notoka aHeprum (MM3) B rmaBHOM nenecTtke ana-
rpaMMbl HanpPaBreHHOCTN MOXET AOCTUraTb HECKOMNBbKUX COTEH BT/M2 BONN3M aHTEHHbI, CO34aBas Takke 3Ha4YnTerb-
Hble YPOBHU Monsl Ha 6onbLIOM yaaneHun.

Mepepatowwime pagmoueHTpsbl (MPL) pasmellatoTcs B cneynanbHO OTBEAEHHbIX AN HUX 30HaxX U MOryT 3a-
HMMaTb AoBONbHO Gonblune TeppuTtopun (Ao 1000 ra). Mo cBoen CTPyKType OHW BKMOYalOT B cebs ogHO unn He-
CKOIbKO TEXHWYECKUX 3OaHWN, rOe HaxoOaTCsl paguonepenaTtyuky, U aHTeHHbIe MOrs, Ha KOTOPbIX pacnonarakTcs
[0 HECKOIbKMX OECATKOB aHTeHHO-pmaepHbix cuctem (APC). APC BkntoyaeT B cebs aHTEHHyY, CryKallylo Ans ns-
MEpEHNs PaAVoBOIH, U OMAEPHYIO NUHMIO, MOOBOAALLYIO K HEW BbICOKOYACTOTHYIO 3HEPIUI0, reHepMpyeMyto nepe-
[aT4YMKOM.

O6LLen YepTol BCEX OMUCBLIBAEMbIX CUCTEM MPW MX IKChnyaTauunm u mMogudpumkauum siBnsieTcs co3gaHue
3NEKTPOMArHUTHOTO 3arpsi3HEHUs], NPOSIBNSOLLEECS B MHOroo6pasun MHAYLMpPOBaHHbIX 3PdeKTOB BO3OENCTBUS Ha
Guonoruyeckme 0GBEKTLI U OKpYKatoLLYyto cpeay.

OnNeKTpoOMarHUTHbIE U3MNYYEeHUs] TEXHOTEHHOTO MPOUCXOXAEHUST ABMAIOTCH, UCTOYHUKAMU (PU3NYECcKoro 3a-
rPSI3HEHUST OKpYXXatoLeln cpeapbl. Bo3pacTtaHue ypoBHS SNEKTPOMAarHUTHOrO 3arpsisHeHUst B nocregHee BpeMs roBo-
puT 06 3MEeKTPOMarHUTHOM CMore. QNEKTPOMarHUTHBIA CMOT — 3TO 3arpsid3HeHne cpebl 0bUTaHMs YenoBeka HEMOHM-
3MPYOLWMMY U3MYYEHUSIMU OT YCTPOWCTB MCNOMb3YOLLIMX, NEpPeAatoLLinX 1 reHepUPYOLLNX INEKTPOMAarHUTHYI aHep-
T U BO3HUKAOLLME M3-3a HECOBEPLLEHCTBA TEXHUKN W/UMW HEPALIMOHANbHOIO €€ NPUMEHEHUS.

OneKTpoMarHUTHbIA CMOT MOXHO KnaccuduumpoBaTh Ha Tpy BUaa:
— CMOT OTKPbITOW MECTHOCTU (YNNYHbIN),

— CMOT B NOMeELLEeHNsIX (OT OCBETUTENbHON CUCTEMbI),

— CMOT OT YCTPONCTB MOOUIbHOM CBA3MW.

OneKkTpomMarHUTHOE 3arpsi3HeHne OTKPbITON MECTHOCTM BO3MOXHO OT pasfuyHbIX NnepeaarwLimnx paguotex-
Hnyeckux o6bekToB (MMPTO), BbICOKOBOMBLTHBIX NIMHUIA 3rieKTponepeaayn, ot UCMONb30BaHUA HEOHOBOW Y UHOW pekK-
naMbl, MPOBOAOB 3MEKTPOTPAHCNOPTA, ANEKTPUPULNPOBAHHBIX Xene3Hblx Aopor. YTobbl co3gaTtbh 4OCTAaTOYHO BbICO-
Kve YPOBHM MO HA OTKPbITON MECTHOCTU, HEOOXOAMMbI O4E€Hb MOLLHbIE UCTOYHWKW. [ipyroe Aeno, ecnm UCTOYHUKOM
U3Ny4YeHUs ABMASITCA aHTEHHbl C OYeHb Y3KUM "KO3(PULMEHTOM HanpaBneHHOCTU AEWCTBUS" N BbICOKOW 3Hepru-
en.OnekTpoOMarHUTHbIA CMOT OT (DYHKLMOHASBbHLIX NepPefaTYMKOB OTNIMYAETCS MO UCTOYHUKY U NO AENCTBUIO, OCHOB-
HbIM UCTOYHMKOM SIBMISIOTCA CPEeACTBa COTOBOMW CBSI3W — COTOBble TenedoHbl 1 6a3oBble cTaHuum cBsA3un.MpuynHoi
BHYTPEHHEro cMora B NOMELLEHUSIX SBNATCA NapasnTapHble HACNOEHUS Ha CMHYCOMAY TOKa MPOMBbILLIIEHHON Yac-
TOTbl. 3BECTHO, YTO B Hallen CTpaHe MCMONb3yeTcs ABE CUCTEMbl ANEeKTPOCHabXeHNs: NpoMbILLNeHHas, Tpexdas-
Has (380 B), n ocBeTtutenbHas, apyxdasHas (220 B). MNMpaBuna akcnnyaTauum, COOTBETCTBYIOLLME CTaHAapTbl Tpe-
OyloT 3a3emMneHnst BCeX AIEMEHTOB CWUMOBOWM MPOMBILINEHHON ceTu. [Ang ocBeTutenbHow cetn TpeboBaHue 3a3em-
NEHUs1 NN 3aHyNEHUS pacnpoCcTpaHAEeTCa TONbKO Ha pacnpeaenuTenbHble YyCTponcTBa — oT noactaHumii 0,4 kB po
pacnpefenuTernbHbIX Kopobok. Po3eTku, BeiknovaTeny, 60nbLIMHCTBO NPUOOPOB HE NoanexaTt 3TOMY 3a3eMIIEHUIO,
W OHW CTAHOBSITCH M3Ny4YaTensMmn napa3nTapHbIX TOKOB, @ MPaKTUYECKU, UCTOYHMKAMM SNEKTPOMarHUTHOro cMmora.

XapakTepHO YepTON 3MEeKTPOMarHUTHOIO 3arpsi3HEHNsi TOPOAOB CTAHOBUTCS €F0 MHOFO4YacCTOTHOCTb Y MHO-

roakToOpHOCTb, KOr4a Ha onpeferneHHbI Y4acToK ropocKON TEPPUTOPUN OKasbiBalOT BO3LENCTBME HECKOIbKO MC-
TOYHMKOB U3MNYYEHUS C pasHbIMU YacTOTaMU, MHTEHCUBHOCTLIO U MecTamun pacnonoxeHus. Mimetowasacsa B pacnops-
XEHUU cneLmanu3npoBaHHbIX NogpasaeneHuin caHanMaeMHaa3opa nsMepuTensHasa annapatypa obnagaer cyliecT-
BEHHbIM HEJOCTaTKOM - €e NMPUMMEHEHUN B CIly4ae MHOro4acTOTHOro BO3[EeNCTBUS BecbMa npobnemaTtuyHo. Npose-
[eHne JOCTOBEPHbIX N3MEPEHUI CTaHOBUTCS BO3MOXHBIM NLb Npu oTKMtoYeHun Bcex MNPTO 3a ncknioyeHmem KoH-
TpPONMpyemoro, YTo B Npeaenax KpynHoro yp6aHuaMpoBaHHOIro LEeHTpa NPakTU4ECKM HEBO3MOXHO.
MexaHn3m OeNCTBMS 3MEeKTPOMarHUTHOrO M3MNy4YyeHusl Ha X1Bble OpraHu3Mbl 10 CUX MOP OKOHYaTEeNbHO He paclumnd-
poBaH. CyLlecTByeT HECKOSLKO rMnoTes, 0ObsACHSIOWMX Bronornieckoe OeNCTBUE 3MEKTPOMarHMTHoro nonsi. B oc-
HOBHOM OHW CBOASITCS K MHAYLIMPOBAHMWIO TOKOB B TKAHAX M HENMOCPeACTBEHHOMY BO3L4ENCTBUIO MO HA KNETOYHOM
YPOBHE, B MEPBYI0 ovepenb C ero BnusiHAeM Ha MembpaHHble CTpyKTypbl. Npegnonaraercs, YTo Noa OENUCTBUEM
3MEeKTPOMArHUTHOrO MOJISt MOXET U3MEHATLCSA CKOPOCTb Anddy3nm yepes Gruonornyeckne MemobpaHbl, OpueHTauus u
KOHpopmaLmsa GMoNorMyecknx MakpoMoseKkyr, KpOMe TOro, COCTOSHUE ANEKTPOHHOWM CTPYKTYpbl CBOGOAHBLIX pafmka-
nos. MNo-BMAMMOMY, MexaHn3Mbl BMONOrM4ecKoro AeNCTBUSA ANEKTPOMAarHUTHOTO NMOSsi UMEIOT, B OCHOBHOM, Hecre-
LUMUYECKMI XapaKTep U CBA3aHbl C UBMEHEHUEM aKTUBHOCTM PEryrnsTOpHbIX CUcTeM opraHmama (puc 1.)
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Pwuc.1 lHTeHcuBHOE UCNonb30BaHWe 3NEKTPOMarHMTHON U 3NEeKTPUYECKOM SHepruu
B COBPEMEHHOM MHpopMaLmMoHHOM obLecTBe

Takum 06pasoM, MHTEHCMBHOE WCTOSIb30BaHNE SNEKTPOMAarHUTHOW U 3NEKTPUYECKON SHEPrUM B COBPEMEH-
HOM MH(OPMaLIMOHHOM O6LLIeCTBe NpUBESIO K TOMY, YTO B nocrneaHei Tpet XX Beka BO3HUK U CHOpMUPOBArcst Ho-
Bbl 3HAYMMBIV (DAKTOP 3arpsi3HEHUsI OKPYXKaloLeN cpedbl - 3NeKTPOMarHUTHbIN. K ero nosieneHunio NpuBeno passu-
TWe COBPEMEHHbIX TEXHONOMMIA Nepedaqn MHopmaLuum 1 SHEPTUK, AUCTAHLMOHHOIO KOHTPONSA U HABNioaeHNs, Heko-
TOpPbIX BUAOB TPAHCMOPTa, a Takke pasBUTUE psiaa TEXHOMOMMYECKMX NPOLIECCOB.

Cnmncok Mcnonb30BaHHbIX MCTOYHUKOB:
1. Cnopobaes 0. M., Ky6aHos B. . OcHoBbl anekTpoMarHuTHon akonorun. — M.: Paguo n ceasb, 2000. — 240 c.

2. [Ooe6biw B. H., Macnos M. 0., Cnogo6aes 0. M. nektpomarHuTHasi 6e30nacHOCTb 31eMEHTOB 3HEepPreTUYeCckux cuc-
Tem, 2009. — 198 c.

rEHHO-MOAUND®ULIMPOBAHHBLIE NMPOAYKTbI — BCE 3A U TIPOTUB

Benopycckuli 2ocydapcmeeHHbIl yHugepcumem UuHgbopMamuku U paduosneKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Capakyua M. M., Capoka [. H.
Poiwkernb O. C. - kaHO. c.-X. HayK, doueHm

YeroBek B 0TBeTE 3a BCe AEWCTBUSI, KOTOPbIE OH NPOBOAUT SKCMEPUMEHTUPYS Had npupogoi. CyLuecTByeT MHOMO TalH,
YEernoBeKy NMoka He U3BECTHbIX. TONMbKO BPeMsl MOKaXeT, eCTb N Y LMBUU3aLmm npaso 6paTte Ha cebs porb co3aaTens.

B Hawe BpeMs reHHasi MHXXeHepus OTKpbIBaeT nepes Hamy OrpoMHbIE BO3MOXHOCTU. Koraa BblgeneHHbIn B
nabopaTopun reH ogHOro opraHM3ma nepecaxvBaeTcs B KNeTKy Apyroro. BoT npumepbl 3 ameprkaHCKOW NPaKTyKu:
4YTOObI NOMMAOPLI U KNYOHMKA ObINM MOPO30YCTONYMBEE, UM "BXMBNSIOT" reHbl CEBEPHBIX Pbib; YTOObLI KyKypy3y He
noXxupanu speguTenu, em MoryT "NnpuBMTL" OYeHb aKTUBHBIN reH, NoMyYeHHbIN U3 a4a 3Men.

FeHeTuyeckn MoguduLmMpoBaHHbIi opraHuam (TMO) — opraHuam, reHoTUn KOTOporo Obifl UCKYCCTBEHHO
W3MEHEH Npu NOMOLLU METOA0B reHHoW nHxeHepuu. MNpn cosganum TMO BblgensioT cnegyoLme aTanbl: NonyvyeHue
N30NMPOBAHHOIO reHa; BBeAEHWE reHa B BEKTOp Ars NepeHoca B OpraHnsM; nepeHoc BekTopa ¢ reHoMm B Moanduum-
POBaHHbIN OopraHu3Mm; npeobpasoBaHUe KIETOK OpraHu3ama; OTOOp reHeTUYeCcKn MoaANPULMPOBAHHBLIX OPraHN3MOB U
yCTpaHeHue Tex, KoTopble He Oblnn ycrnewHo MoanduLmMpoBaHbI.

B HacTodwee BpemMs reHeTMyeckn MoOAMULMPOBAHHBIE OpPraHuW3Mbl LUMPOKO  MCMOMb3ylTCA B
dyHOaMeHTanbHbIX U NPUKNagHbIX HayyHbiX uccnegoBaHusx. C nomowpto TMO umccnenytoTcs 3aKOHOMEPHOCTU
pas3BUTUSI HEKOTOPLIX 3aboneBaHuin (6onesHb AnbLreriMepa, pak), NPoLEecChl CTapeHus 1 pereHepaumm, nsyyaetcs
YHKLMOHNPOBaHNE HEPBHOW CUCTEMbI, PELLAETCSA psa APYrMX akTyarnbHbIX npobnem 6uonornm n MeavuuHbI.

C 1982 roga reHeTu4eckn mMoauduuUMpoBaHHbIE OpraHM3Mbl UCMOMb3YIOTCA B NpUKagHoW MeauuuHe. B
3TOM Xe rody 3aperucTpupoBaH B KayecTBe rekapcTBa YenoBeyYeCKUN WHCYMNWH, Mofyvyaembli C MOMOLLbIO
reHeTmdeckn mopuduumpoBaHHbIXx 6aktepuin. Begytca paboTbl MO CO34aHUI0 rEHETUYECKM MOAUMULIMPOBAHHLIX
pacTeHuin, NPOAYLMPYIOLMX KOMMOHEHTbl BakUWH W NEeKapcTB NPOTUB onacHbIX MHdekumn (dymbl, BAY). BypHo
pa3BMBaeTCa HOBasd OTpacib MeauUMHbl — reHoTepanus. B eé ocHoBe mexart npuHumnbl co3gaHua MO, Ho B
kayecTBe 0bbekTa MoaudmKauum BeICTynaeT reHoM COMaTUYECKMX KNEeTOK YenoBeka.
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lMpoooBonbCTBEHHAs U cenbckoxo3ancTeeHHas opraHudaums OOH (FAO) paccmaTpuBaeT Mcnonb3oBaHne
METOAO0B FEHETUYECKOW MHXEHepun ANS CO3[4aHWs TPaHCreHHbIX COPTOB pacTeHun nubo OpyrMx OpraHuM3MoB Kak
HEeOTbEMIIEMYIO YaCTb CEIbCKOXO3AWCTBEHHON BruoTexHonornn. MNpsiMoi nepeHoc reHoB, OTBEYaKLLMX 3a NONe3Hble
Npu3HaKkW, SBMSIETCS eCTECTBEHHbIM pa3BUTMEM paboT Mo CenekuuMu >XMBOTHBIX W PacTEHMI, paclUMpPUBLLNX
BO3MOXXHOCTM CENEKUMOHEPOB B 4acTU YNpaBnsieMOCTM MpoLecca CO3[aHWs HOBbIX COPTOB M pacLUMpPEHUs ero
BO3MOXXHOCTEN, B YAaCTHOCTU, Nepefaym noresHbiX NPU3HaKkoB Mexay HeckpeluBaowumncst Bugamu. B pesynbtaTe
MOXHO MOMyYnUTb HOBbIE COpPTa PaCTEHWI, YCTOMWYMBbIE K HEONaAronpusiTHbLIM YCNOBUSIM cpefbl U BpeauTensM,
obnagjarolime nyywuMM pPoCTOBbIMM U BKYCOBbIMM KadecTBamu. Co3gaBaemble HOBblE MOPOAbl KUBOTHBLIX
OTNMYaTCHA, B YACTHOCTW, YCKOPEHHbIM POCTOM W MPOAYKTMBHOCTbIO. Co3faHbl copTa U nopodbl, NPOAYKTbI M3
KOTOpbIX 06nagalT BbLICOKOW MNUTATENbHOW LIEHHOCTBbIO M codepXaT MOBbIWEHHbIE KONMYeCcTBa He3aMeHUMbIX
aMWHOKWCNOT Y BUTAMWHOB.

Hecmotpsa Ha wwupokoe npumeHeHne MO, HeobXogMMO OCTaHOBUTLCA Ha aprymMeHTax 3a M MNpOTUB.
3alUNTHUKN TEeHETUYECKM MOAUMUUMPOBaHHBLIX OpraHM3moB yTBepxpgatoT, yto TMO — eguHCTBEHHOE craceHue
YyernoBe4yecTBa OT ronoga. o nporHo3am yyeHbix HaceneHve 3emnu go 2050 roga MoXeT JocTUrHyTb 9-11 mnpa.
YyernoBek, EeCTECTBEHHO BO3HMKAeT HeoOXOOUMOCTb YABOEHWs,, @ TO W YTPOEHME MUPOBOrO MNPOM3BOACTBA
CEeNbCKOXO03ANCTBEHHOM NPOAYKLIMU.

Cneunanuctbl-npoTusHMkn MO yTBEPXAAIOT, YTO OHWM HECYT TPW OCHOBHBIX Yrpo3bl: Yrpo3a opraHu3my 4e-
rioBeka, yrposa okpyxatoLien cpeae, rnobanbHble puUcku.

MepBas yrposa siBnaeTcs Hamboree onacHOW AN 340pPOBbS YernoBeka. YYeHble BblAENST criegylowue
OCHOBHbIE PUCKM NOTPEONEHMS B NULLY reHETUYECKN MOANMDULIMPOBAHHbBIX NPOAYKTOB:

1. YrHeTeHne vMMyHWUTETa, annepruyeckMe peakumnm n meTtaboruyeckMe pacCcTponcTBa, B pesynbTarte
HenocpeacTBEHHOro AeNCTBUSI TPaHCTeHHbIX 6enKoB.

2. PasnuyHble HapyLLeHns 300poBbsi B pe3dynbTaTte nossrneHns B MO HOBbIX, He3annaHMpoBaHHbIX 6enkos
U TOKCUYHbIX A4S YerioBeka NpoaykToB MeTabonusma.

3. MNosiBNeHne ycToyMBOCTM NAaTOreHHON MUKPOGOpbI YeroBeka K aHTMOMoTUKaM.

4. HapylweHuns 300poBbs, CBA3aHHbIE C HaKOMNNeHneM B opraHu3mMe Yyenoseka repbuumaos.

5. CokpalieHune nocTynneHus B opraHm3m HeOOXOAUMBIX BELLECTB.

6. OToaneHHble KaHLEPOreHHbIN N MyTareHHbI 3 dEKTHI.

Yrposa okpyxatllen cpefe nposBnAeTca B NOSBNEHUM BEreTMpylLwmux COPHSKOB, 3arps3HEHMU uccneno-
BaTENbCKMX Y4aCTKOB, XMMUYECKOM 3arpsi3HEHUN, YMEHbLLEHUN FEHETUYECKON Ma3Mbl.

AKTVBU3aUNSI KPUTUYECKUX BUPYCOB, SKOHOMUYECKasi 6€30nacHOCTb COCTaBNSAOT rrnobanbHble pUCKU.

BesycnoBHo, puck cyuiecTByeT Bcerga. [lonae B pyku anuyllero Bnactu aHaTvka, reHHast UHXeHepusi
MOXET CTaTb FPO3HLIM OpyAVEM NPOTUB YenoBeyecTBa. BoT noyemy Halla rmaBHasi 3ajada ymMeno pacnopsautbes
3HaHMeM, a 3TO UCKYCCTBO. VIMEHHO UM HY)XHO OBMNafeTb B COBEPLUEHCTBE, YTOOLI n3bexaTb pOKOBOM OLWNGKHN.

Cnncok Mcnonb3oBaHHbIX MCTOYHWKOB!
4. eHeTM4YecKkn MOaNMULMPOBAHHBI OpraHn3m [NEKTPOHHbIN pecypc]. — BNeKTPOHHbIE AaHHble. — Pexum goctyna :

https://ru.wikipedia.org/wiki/l eHeTU4eCKkn_MoancULMPOBaHHbIN_OpraHnam.

5. Pedepat: Co3gaHve n npMeHeHne reHeTu4eckn MoandULMPOBaHHbLIX OPraHN3MOB [ONEKTPOHHbIV pecypc). —
OnekTpoHHble AaHHble. — Pexxnum goctyna : http://www.bestreferat.ru/referat-212042.html

6. Pedepat: Co3gaHve n npyMeHeHne reHeTu4eckn MoanduULMpPOBaHHbIX OPraHN3MOB [ONEKTPOHHbIV pecypc). —
OneKTpoHHbIE AaHHble. — Pexkium goctyna : http://gmo.jofo.ru/285503.html

NMPOBJIEMbI MEPEPABOTKU U YTUITU3ALUN TBEPObIX
BbITOBbIX OTXOAOB B PECINYBJIUKE BEJIAPYCb

Gernopycckuti 2ocydapcmeeHHbili yHugepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Jlobkosa M. B., Ky3askosa M. /1.
Lisenoeckas H. B.- cm. npernodasamerb Kkaghedpbl 3Kornoeuu

HakonneHvie oTxoqoB NoTpebneHus BEAET K HAPYLUEHWIO PaBHOBECUS NPUPOAHOW CPeabl U NPeACTaBNseT pearnbHyo yr-
pO3y 300POBbLI0 HACENeHUsI.

AKTyanbHOCTb Npo6nembl. MpupoaHble CUCTEMbI yXe He CMocOGHbI MornowaTe eCTeCTBEHHbIM 06pa3om
ropoackue oTxofpbl. B cBA3M ¢ 3TUM 0co60 akTyanbHbIM CEroAHs ABMSAETCA BOMNPOC COPTUPOBKU GbITOBLIX OTXOA0B,
MeTOoabl BTOPUYHON MepepaboTkn oTaenbHbiXx Buaos TBEO, paspaboTka MeponpusTUiA No MNpuUBReYeHuo B cdepy
3TOM AeATEeNbHOCTM KOMMEPYECKUX OpraHusaLinii, cosaaHne cuctemMbl MHAOPMUPOBAHUS HACeneHus U BOCNUTaHUS
aKorornyeckor KynbTypbl Yepes CMW (peknamHble akuum, BUAEOPONMKK 1 T.4.) DTO 3ag4aym, KOTopble pellatoT ydye-
Hble U WHXeHepbl, TOPOACKME BNacTW Ha 3aKOHOAATENbHOM W UCTMOSMHUTENBHOM YPOBHAX. JTO 3adauun, Tpebyiolime
COornacoBaHHbIX AeMCTBUI U HA MEXOYHAapPOAHOM YPOBHE.
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Lenb: O6ocHoOBaHWE MOCTPOEHWUS MpUHLMNMANbHOW TexHonorum nepepabotkn TBO B Buae kombuHaumm
pasnuyHbIX npoueccos, 06beanHAEMbIX paLMoHanbHOW COPTUPOBKON OTXOA0B, Gasupyloleecs Ha MCNOMNb30BaHUN
9KOJIOro-aKOHOMUYECKNX KPUTEPUEB, YYNTbIBalOLLEE reTeporeHHbin coctaB TBO u 3agaun nx nepepaboTku.

MNpakTnyeckasa 3HauyMmocTb: C yyeToMm akoHOMUYeckon cutyaumm ansa Pecnybnukn Benapycb npaktunye-
CKW HET pYroro MHCTpymMeHTa pelueHne npobnemsl TBO, kpome kak rmyGokuin cenektmBHbIi c6op TBO y ncrtovHuka
o6pasoBaHus 1 nocnegyoLLee pelleHne npobnemsl yxe pasgenbHo cobpaHHbIX koMnoHeHToB THO.

[ns pasMelleHns OTXOO0B U3 XO3SWCTBEHHOrO 0OpalleHuss M3bIMalOTCS COTHWU rektapoB 3emnu. O6Luas
nnowanb 3emenb, 3aHATbIX NO4 NONMroHamu oTxodos, coctasnsieT 2950 ra. TBO ckoHUeHTpupoBaHbl Ha 164 nonu-
roHax. CKOHLUEHTPUPOBAHHbIE 3a4acTyto B HE 0OYCTPOEHHbIX MECTaXx, OHU SIBNSAOTCS UCTOYHUKOM 3arpsi3HEHUS BO3-
Oyxa, noyBbl, MOBEPXHOCTHbLIX U MOA3EMHbIX Bo4. BmecTe ¢ TeM MHOrMe Buabl OTXOOOB MO CBOMM KavyecTBaMm U CO-
OEePXaHMI0 B HYX LlEHHbIX KOMMOHEHTOB ABMSAOTCA NOTEHUMArNbHbIM BTOPUYHBIM ChiPbEM.

HbiHe B Benapycu B cocTaBe ObITOBbIX OTXOO0B €XEerogHo BbibpackbiBaeTca Ha cBanku npumepHo 670 Toic.
TOHH Gymarn u kapToHa, 170 TbiC. TOHH — nNnacTmacchl, 145 Thic. TOHH — TekcTuns, 133 TbIC. TOHH — OPEBECUHBI.
Tonbko B 1 TOHHE OpOLLEHHbLIX COTOBbLIX TenedoHOB coaepxuTtces 275 r 3onoTa, 135 kr meawn, 2,5 kr cepebpa. YunTbl-
Basi CKPOMHble aHepropecypchl benapycu, pasbpacbiBaTbCsi TakKMMu pecypcamy NpocTo HepasyMHo. [1oaTomy, Bax-
HO NpeayCcMOTPEeTb MakCMMaribHO BO3MOXHbIVA pa3ferbHbi cbop pasHbiX BUOOB OTXOO0B.

Bonee Bcero ytunuanpyeTcs Takux oTxogoB notpebnenus kak: bymarn n kaptoHa — 76,0 %, ctekna — 74,9
%. B TO e Bpems npocunTaHo, 4YTo B criyyae ytunusaumm scex TEO Tonbko nog MuHckom (Kak 31O caenaHo, K npu-
mepy, nog BeHon) moxeT ObITb nonyyeHo 220 MIH. m° 6uorasa, a 9T0 COCTaBMsieT 0kono 170 ThIC. TOHH YCINOBHOIO
TONNMBa B rog.

Tak, 1 ToHHa TBepAbIxX 6bITOBbIX 0TX0A0B (TBO) MoxeT gaTh ropoay okono 1 'kan TennoBoW 3Hepruu, T.e.
cakoHoMuTb 150 kr Tonnmea. O6bem ocTaTKoB MOCHE CXKWUraHus He npesbiwaeT 5% nepBoHavanbHoro obvema My-

copa.
BbIBObI:

Ona gocTukeHWs uenew akTyanbHbIMW CTAHOBATCH 3P eKTUBHbIE TEXHOMOMMM yNpaBreHus oTXoaamu, a
npu pa3paboTke NObLIX cTpaTernii 1 NNaHoB No obpalleHno C 0TX04aMM OCHOBHbIMU 3agadvamu npegnonaralTcs
npeaoTBpalleHe nx obpasoBaHms 1 MMHUMU3aUNa 06BEMOB.

OddekTmBHBIN cbop KoMnoHeHToB THO yepes cneunanuanmpoBaHHble NMPUEMHbIE MYHKTbl BO3MOXEH, Npw
AOCTaTOYHOM WX Konu4yecTse, yAobHOM pacrnonoxeHun u J4ocTynHocTu. Ecnn obpasoBaHne O0TX040B Henb3si npe-
AOTBpaTUTb, TO CriedyeT akTMBHO MCMONb30BaTb CNOCO6 BTOPUYHON nepepaboTku. OTxoAbl, KOTOpble He MOTyT ObITh
nepepaboTaHbl BTOPUYHO, OOMKHbI OblTb 06e3BpexeHbl TepMUYECcKMMU MeTodamMu. 3axOpOoHeHWe Ha MoNuMroHax
[OOIMKHO NPUMEHSATLCA Kak NoCreaHsAs U3 BO3MOXHbIX anbTepHaTuB.

Cnncok ncnonb3oBaHHbIX MCTOYHWUKOB:

1. Enunszaposa, J1.B. Okonornyeckue npobnemsl ropoga MuHcka n nyty ux pewenus / J1.B. EnudapoBa — MuHcKk,
1996. - 51 c.

2. AraxaHsHu, O.E. Buoreorpadusi ¢ ocHoBamu akonorum / O.E. AraxaHsiHu, W.W. Kupsenb — MuHck: TEXHOMPUHT,
2005. — 467 c.

OCOBEHHOCTHU BITUAHUA IKOJTOIT'MYECKUX PAKTOPOB HA
OPIr'AHU3M PEBEHKA U XEHLUUHDbI

Gernopycckuti 2ocydapcmeeHHbili yHugepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

MatiouHa [. A.

BpaxHukoe M. M. — kaHO. xum. Hayk, doueHm

B HacToALLMIA MOMEHT OKpyXatoLLasi YernoBeYeCcTBO cpea 3Ha4YMTENbHO OTNIMYAETCs OT cpeabl 0buTaHUs NpeaplayLmx no-
KoneHwit. MosBUNNCL HOBble TEXHOMOIVK, yBenmuunca obbemM MHAOPMaLIMKM, BO3POCHa YUCIIEHHOCTb HaceneHus, 1 yBenuynncs no-
TpebuTenbckuii cnpoc. 3a nocnegHee Bpemsi MOSIBUNUCH ThICAYN HOBbLIX XMMWUYECKUX 3neMeHToB. M ux coeamHeHus noBCeMeCcTHO
NPWCYTCTBYIOT B OKpyxatoLueit cpeae. O BNUSHUM BONbLUMHCTBA U3 HUX Ha 340POBbE AETEN U KEHLUMH N3BECTHO HEMHOTO.

M3-3a yHMKanbHbIX (M3NYECKNX, BUONOTMYECKNX 1 CoLMarbHbIX XapakTepucTuk AeTu Hambonee yassuMbl. [leTu cyluecTBytoT
B Npeaenax Tpex TMnoB cpep: r3nyeckon, b1uonornyeckoi 1 coumanbHow.

Ons kaxgow ctagum passutusi pebeHka UMeKTCs YHUKanbHble KOMBUHaLMM NapaMeTpoB OKPYXKatoLLEen U BHYTPEHHEN cpe-
Abl, CBA3aHHBIX C ero passuTvem. O6LLecTBO 0643aHO 3alumLLaTh AeTel OT BPeAHOro BO3AENCTBUS. OTO BO3MOXHO NyTem UCMosb30-
BaHWS NMPVHLMNOB 1 METOL0B perynupytoLLen nonutnki. Heobxoanmo nNpuHATHE agekBaTHbIX 3akOHOB 00 ynyylueHWn KayecTsa NnTb-
eBO BOAbl, NPOAYKTOB MUTAHUsI, BHYTPEHHeW cpefbl AETCKUX CafoB, LUKOM, MOBbILEHWE 3KONOTMYECKON rPaMOTHOCTU HacemneHwus,
poauTenen, NoarotToska MeaMLMHCKUX 3KOSOroB.

XKeHckuin opraHusm Takke MmMeeT cneumduyeckne ocobeHHOCTU B OTHOLLEHUM OeNCTBUA (haKTOPOB OKpYXatoLlen cpefp.
KeHLWmHbI noaBepXeHbl He TOMNbKO 06LLMM 6onesHsM, HO 1 cneunduyeckum 3aboneBaHnsM, CBA3aHHbIM C UX MOSOM.

Bo-nepBbIx, XEHCKUIN OpraHMaM XapakTepuayeTcsl OTHOCUTENbHO BOMbLUMM COAEPXaHWEM XVpa U XUPOBOIN TKaHW, koTopast
cnocobHa HakannuBaTb TOKCUYHbIE MMAPOOOHbLIE coeanHeHNs. BO-BTOPbIX, EHCKWIA OpraHnu3M NoaBepXXeH LMKINYECKUM U3MEHEHU-
SIM, YTO BblpaXaeTcsi B koriebaHuy ypoBHSI FOPMOHOB, U3MEHEHUM B 9TON CBA3M METabONMYeCcKnin akTUBHOCTU KIETOK-MULLEHen. B-
TpeTbyKX, B OnpeaeneHHble dusnonornyeckme nepmoabl (6epeMeHHOCTb) XKEHLUMHA HYXAAaeTcs B MOBbILLEHHbIX KONUYecTBax Tex unu
WHBIX 3NE€MEHTOB. A 3MEMEHTbI C KOHKYPEHTHOW aKTUBHOCTBIO CMOCODOHbI 3ameLLaTh HyXHbIe M MHKOPMNOPUPOBAaTLCS B OpraHuaMe.

MomMvMO 3TOro, MMeKTCA AOMNONMHUTENbHBbIE AOKa3aTeNbCTBa BO3HUKHOBEHWS ONPEAENeHHOW NaTomnorMm y XXeHLUWH, rae
(haKTop OKpyKatoLLel cpeabl SBNAETCA Onpeaensiowmm.
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BO3OBHOBJIAEMbBIE UICTOYHUKU SHEPITUN B BEJIAPYCH

Benopycckutli 2ocy0apcmeeHHbIl yHUsepcumem UHgopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecniybniuka benapycb

Manmbi3 B. B.

Muxnrok T. @. — kaHO., buorn. HaykK., OoyeHm

B nocnenHve gecatuneTvs B page CTpaH Mypa HabniogaeTcs yCToinumBasi TEHAEHUMS OCBOEHUS] HETPaAMLMOHHbIX, BO306-
HOBINSIEMbIX UCTOYHUKOB 3HEPruM — BeTpa, COMHLA, MOPCKMX BOJH, MPUIMBOB M OT/IMBOB, NMOA3EMHOro Tenna, a Takke Guomacchl 1
6uorasa.

Mo oueHkam nHCTUTYTa «benaHeproceTbnpoekT» B Pecnybnvke Benapycb TeopeTuyecku OT HeTPaANLIMOHHbIX
NCTOYHVKOB 3HEPrMM MOXHO mony4ntb Ao 60% oT obliero o6béma sHepronoTpebneHns; TexHM4eckass BO3MOXHOCTb
orpaHunymnsaetcs 20%, a akoHOMMYeckas LenecoobpasHocTb He npeBbiwaeT 10%.

OHepausi eempa. NoTeHUman BeTPOBOW 3Heprm 3emnn BecbMa orpomeH. o oueHkam BcemupHon meteo-
pONorM4eckon opraHusauum, oH coctasnset 170 TpnH kBT.4 B rog. CTponTensctBo 4 MnH TypbuH Ha BbicoTe 100 M OT
3eMHOW NMOBEPXHOCTU NPU MOLLHOCTY Kaxxaor SMBT no3sonuT BelpaboTaTh Takoe KONMMYeCcTBO aHeprum, kotoporo byaet
[0CTaTOYHO, YTOObI MOKPbITH NOMOBMHY MUPOBOrO Cripoca Ha anekTpoaHepruto B 2030 rogy.

MoTteHunan BeTpoBol aHeprum B Benapycu HeGonblwon u coctaensiet nopsgka 150 MBT 3t1o 06ycnosneHo
HebonbLUON CKOPOCTLIO BETPa (CpedHsis ckopocTb 4.1 m/c). BmecTe ¢ Tem, B pecnybnnke MMeTCA COTHM OTAEMbHbIX
MECT 1 TEPPUTOPUIA, HA KOTOPbIE MOXHO YCTaHaBMMBAaTbL COBPEMEHHbIE BETPOYCTAHOBKM.

K HacTosilemy BpemeHu yxe BbisiBneHo 1840 nnowagok Ans pasmelleHnss BEeTPOYCTaHOBOK C TEOpeTUYecku
BO3MOXXHOW rOTOBOW BbIpaboTKOM 3NeKTpoaHeprum 2,4 mnpa. kKBT. y

OKoHOMUMYecku LenecoobpasHa yCcTaHOBKa BETPOIHEProyCTaHOBOK Ha MUWHCKOWM BO3BbILLEHHOCTH, B BepxHe-
ABWHCKOW 30He, Bosne Conuropcka, o3epa Hapoyb 1 B opyrux mecrax.

Manasi 2udpoarHepzemuka. CTPOUTENLCTBO NEPBbIX rmapoanekTpocTaHumii (FMAC) Havanock B NPOLLIOM Be-
Ke, KOrga oHa npegHasHadanacb Ans 9neKTpocHabXeHWs OoTAemNbHbIX NPeanpuaTUR (3aBOA0B) M HACENEHHbIX MYHKTOB.
B pesynbTate GbICTPOro passBuUTUSA KPYMHbIX TOMMMBHBIX, MMAPABIAMYECKUX W aTOMHbIX 3f1eKTpocTaHumin manbie MOC
6bInNy BbIBEAEHbI U3 3KCMyaTauymn NNy 3akOHCEPBNPOBaHbI.

B HacTosilLee Bpemsi rMapO3HepreTnyeckne pecypcbl B pa3BUTbIX CTPaHax UCMOMb3YHTCA MOYTU MOMHOCTHIO.
BOMbLUMHCTBO peYHbIX Y4aCTKOB, MPUrOAHbIX ANS MMAPOTEXHUYECKOrO CTPOUTENBLCTBA, YXKE OCBOEHbI. MapoanekTpo-
CTaHuum GonbLUON Bpen HAaHOCAT BOAHOW cpefe, CTpadatoT pbibbl, KOTOpblE HE MOTrYT npeogoneTe NnoTuHbl NAC, Ha
PaBHMHHbBIX peKax PasnuBalOTCH OrpOMHble BOAOXPaHWNMLLA, a 3aTomnfieHHble 3eMnu 6e3B03BpaTHO MOTepsiHbI Ans
CenbCcKoro X039MCTBa, N1ecoB, NMYroB U pacceneHus nogen. B cnyyae aBapuvi, npopbiBa NnoTMHbI, o6pasyeTcs orpom-
Has BOrHa, KOTopas NpeAcTaBnsAeT OnacHOCTb AN PacnoNoXeHHbIX BONM3n HaceneHHbIX NyHKTOB (FrOpoAoB, MOCENKOB
nT.n).

MpoektnpoBaHue n ctpoutenscTBo MMHU-TIC B Benapycu 6bino octaHoBNEHO B cepeamnHe NPOLUSIoro Beka B
CBSA3U C MOSIBMBLUENCH BO3MOXHOCTbIO MOAKIIOYEHUS CerbCKUX MoTpebutenei aneKTpo3Heprn K rocyaapCTBEHHbIM
3HeprocucTemam. bonbLMHCTBO M3 NocTpoeHHbIX MOC Bbinu BbiBeAEHbI U3 3KCMNyaTaumm, NOCKOMbKY XapakTepnsosa-
NNCb BbICOKOW Ce6eCTOMMOCTLIO BbipabaTbiBaEMON UMW 3IEKTPOIHEPTUN.

B HacTosiee Bpemsi B Benapycy umeeTcsi BO3MOXHOCTb AarbHENLLEro 0CBOEHUs NoTeHumana marnbix pek 3a
CYeT BOCCTaHOBMNEHUsI paHee fencteytowwmx MN3C, ctpoutenscTa HOBbIX MUNU-ITAC 6e3 AONOMHUTENBHOTO 3aTOMNNEeHNsI
Yyrogun 1 3a c4eT OCBOEHMSA MPOMBILLMEHHbIX BOAOCOPOCOB. [naHnpyeTca CTpoMTenbCTBO Kackada rmapoarieKTpoCcTaH-
unii Ha 3anagHown [BnHe, Ha HemaHe, Ha peke KoTpa, 4to Henogarneky ot [pogHo v ap.

OHepaus conHya. ObLlee KOMMYECTBO COMHEYHOWN 3Hepruu, AocTuratollee nosepxHoctn 3emnu B 6,7 pas
6onblue MMPOBOro NMOTEHLMAana pecypcoB opraHMyeckoro Tonmmea. Vcnonb3osaHue Tonbko 0,5% atoro 3anaca morno
6bl MOMHOCTBLIO MOKPbITE MUPOBYIO MOTPEBHOCTL B 3HEPTMM Ha ThicAyeneTus. [Ina npeobpasoBaHWs CONHEYHOW SHeprnmn
B 9NIEKTPUYECKYIO MCNOMb3yoTCA hoTOaNEMEHTbI (KpUcTannmnyeckne nneHovHbIe anemMeHTbl), cobpaHHble B BUae Corl-
HeuHbIx GaTapei.

OCHOBHOW MPUYUHON, CAEPXKMBAIOLLEN MCMOMb30BaHWSA renmoaHepreTukn B benapycu, sensetca ee Bbicokas
cTtommocTb. Llena 1kBT-4. conHeuHoW anekTpoaHepruu noka B 4-5 pa3 gopoxe, NOCTPOEHHOW TPagMLMOHHBIM NyTem
coxuraHua Tonnuea. Kpome Toro, B ycrnosusix benapycu 80% CONHEYHOM 3HEeprym NpuxoauTbCs Ha NETHWI nepuog,
KOrAa CHwkaeTcs (Mnu BoobLLe OTCYTCTBYET) HEOBXOAMMOCTb OTOMMEHNS XUMbIX AOMOB, KDOME TOr0, COSTHEYHbIX AHEN
B rofly HeoCTaToO4HO, YTOObI MCMOMb30BaHMe 3Heprm ConHua cTano 3KOHOMUYECKN LienecoobpasHo.

HecmoTps Ha aTo, yxe pa3paboTaHbl KOHCTPYKLMM U CXEMbI renvoBogonogorpesaTeneil NpoM3BoACTBEHHOIO
1 BbITOBOrO Ha3HaveHns. Co3gaHbl OTEYECTBEHHbIE YCTAaHOBKM Ha hoToanemMeHTax AMa Nony4YeHus: ANeKTpo3Heprin, a
Takke renvmocucTeM Ans Harpesa BoAbl.

Oxupaetcs, 4To K cepeanHe 21 Beka gonst aHeprm ConHua Ha MMPOBOM 3HEPreTUHECKOM PbIHKE MPEBbLICUT
50%.

SHepausi buomacchl, 6uoza3sa. briomacca — 310 NoGble MaTepurarbl GMONOrMYecKoro NPOUCXOXKAEHUS, NPO-
AYKTbl XXM3HEAEATENbHOCTU N OTXOAbl OPraHNYECKOro MPONCXOXAEHNS, UCKYCCTBEHHOE BbipalLMBaHNE PacTUTENbLHOCTU
(Bogopocnen, GeicTpopacTylumx gepesbeB W T.n.). buoras obpasyetcs B pesynbTate GUOMOrMYECKOro pasnoXeHus
6romaccel, opraHM4eckmnx BbITOBbIX OTXOAOB U T.M.

B benapycy ncto4Hukom Gromacckl MoryT BbiTh: 1) NPOAYKTHI €CTECTBEHHOM BeretTauum (4peBecHble 0TXoabl,
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NNCTbSA U T.4.); 2) OTX0Abl XU3HEeAEeATeNbHOCT nofen (ObIToBble OTXOA4bl M OTXO4bl NPOM3BOACTBA U Ap.); 3) oTXoabl
CenbCKOXO3ANCTBEHHOIO NPOMN3BOACTBA; 4) CneLmnanbHO BbipalleHHbIE BbICOKOYPOXaWHbIE arpoKynbTypbl U pacTeHus.

B HacTosiLee Bpems yxe co3daHbl YCTaHOBKM M TEXHOMNOMM NPOU3BOACTBA rasa 1 ero CKUraHus, NCronb3yto-
LMe APEBECUHY N ApPEBECHbIE OTXOAbI.

MpoueHT ncnonb3oBaHUs BGromacckl Ans NofyYeHns TennoBoW aHeprun B benapycu paseH npumepHo 2, B
CLA - 6, a B bpasunum - 33%.

M3 Bcex BMOOB BO30OHOBMSIEMbIX MCTOYHMKOB 3Heprum B Benapycu Hanbonee aKoHOMUYECKU LienecoobpasHo
nonyyeHne aHeprum n3 Gromacchl, a Takke pa3BuUTME rMOPO- U BETPOIHEPTETUKM.

OpHVM 13 NyTen yKpenneHuss SHepreTM4ecKkon He3aBMCUMOCTU KaXaoro rocygapcrea sBnseTcs MCrnonb3oBa-
HV€ AOCTYMHBLIX MECTHbIX TONMMBHBIX PECYPCOB C NPUMEHEHNEM 3(PPEKTUBHBLIX TEXHOMOTUN.

OKOHOMWYECKON MPUBIEKaTENbHOCTbLIO BOBMEYEHNS B TOMMMBHLIN 6anaHc Halen cTpaHbl UMeIoT Takne MecT-
Hble BUAbI Tonnmea kak Topd, Bypble yrmu, gpeBecrHa n oTxodbl ee nepepaboTky, a Takke BblpaboTka TEennoBon u
BMEKTPUYECKON IHEPTUN MPU CXRUTaHUM TBEPAbIX OTXOA0B.

Topd sBNsSieTCA OQHNM M3 HEMHOTMX SHEPropecypcoB, KOTopbIMK Bbenapycb pacnonaraet n MOXeT UCMOSb30-
BaTb B NpOMbILNEHHOM MacwTabe. B benapycn HacuuTbiBaeTcs okono 9 ThiC. TOPSHBIX MecTopoxaeHui. 3anachl
Topha oueHmBatoTcs B 4 mnpg T, npu 3tom 800 MnH T MOXHO ynoTpebnatb B kayecTBe Tonnuea. Ecnv gobbieate Topd
Ha ypoBHe 2,5 MIH T B rod, TO 3TOro NpUpPoAaHOro pecypca xBaTtuT noutn Ha 300 net. CerogHs ero gons B aHeproba-
naHce ctpaHbl coctasnseT 2-3%.

CnMCOK UCMONb30BaHHbIX NCTOYHWUKOB:
1. Muxniok T.®. BesonacHocTb xusHegesatenbHocT \ T. ®. MuxHiok — MuHck: MIBL MuHdbuHa — 2015, c. 315.

MAJNEHbKASl BATAPEUKA —VEOJ'IbLIJOVI BPEQ
ANnA OKPYXAIOLWEW CPEQbI

Bernopycckuli 2ocy0apcmeeHHbIl yHUgepcumem uUHhopMamuku U paduo3rieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

®omeHok B. B. , Kozak M. B.

Poiwkernb O. C. - kaHO. c.-X. HayK, doueHm

BaTapelika — aBTOHOMHbIA UCTOYHUK SMEKTPUYECTBA ANA NUTaHWS yCTPOWCTB. Mpy HenpaBunbHOM yTunusaummn 6atapen-
KM HaHOCHT Bpep okpyxatwllei cpefe. [MosaTtomy npobnembl nepepaboTky M yTUnusauum ucnosnb3oBaHHbIX BaTapeek sBnsieTcs
aKTyanbHOW s BCEX CTPaH.

Kaxabii n3 Hac nonb3oBarics 6aTtaperikamy B NOBCEAHEBHOW XM3HW. DoToannapartsl, Yackl, NynbTbl U MHO-
XKEeCTBO Apyrux Bellen paboTaeT npy nomowm 6atapeek. Ho oHM MMetoT CBOMCTBO BbipabaTeiBaTh CBoM pecypc. Oa-
HaKo Mcnosb3oBaHHble GaTapernky Henb3si BbibpacbiBaTb B MyCOPHOE BEAPO CO BCEM OCTanbHbIM MyCOpOM, 06 3TOM
npegynpexaaeT 3HaK B BMOE MEPeYEepKHYTOro MyCOPHOrO KOHTelHepa Ha kopnyce 6aTtapenku. OgHa nanbynkoBast
GaTapelika, BbIOpPOLLEHHAs B MyCOpHOE BeApO, 3arpssHsieT okono 20 kBagpaTHbIX METPOB 3eMnn. Ha AaHHbIn Mo-
MEeHT nepepabaTbiBaeTcst TONbko 3% OT 06LLero MMpoBOro Npou3soacTea baTapeek.

OcHoBHas uenb nepepaboTkn GaTapeek — NpegoTBpaLLeHne nonagaHus onacHbIX U TOKCUYHbBIX BELLECTB B
npupogHyto cpeny. Ocobyto onacHOCTb NPeacTaBnAT CBUMHLIOBO-KUCIIOTHBIE M HUKENb-KaOMUEBbBIE aKkKyMynsiTOpbI.
He cTtount xpaHunTb cTapble CBUHLOBO-KUCIIOTHbIE GaTapen B JOMALUHMX YCINOBUSIX, OCODEHHO TaM, rae urpatwT AeTu.
BaTapeiiku cogepxaTt pasnuyHble Tskenble MeTannbl (PTyTb, KaAMWUA, MarHWM, CBUHELL, ONOBO, HUKETb, LIMHK), KOTO-
pble MOTyT NPUYNHUTE Bped 300PO0BbI0 YernoBeka. [Npu paspylueHun kopnyca 6aTapeikn BpeaHble BellecTBa nona-
[aloT B MOYBY U IPYHTOBbLIE BOAbI U, Kak CNEACTBME, OKa3blBalOTCA Ha Hawem ctone. Mpu nonagaHum B opraHuam
YyenoBeka, 3TW BELLECTBa HaKanMBalTCsa B HEM, MO3TOMY AaXe Marioe UX KONMYEeCTBO rOBOPUT O KOHKPETHOW onac-
HocTu. Kagmuii nopaxkaeT neyeHb, NOYKWU, NOMKENYAOYHYIO Xxenesy, cnocobeH Bbi3BaTb pak nerkmx. MNpu ero nsbwit-
Ke NpouCXoauT UckpuBneHue n aedopmaumsi KocTen. PTyTb BbI3biBaeT HEPBHbIE PACCTPOWCTBA, YXYALIEHWE 3pEHNUS,
cnyxa, HapylleHus ABuratenbHOro annapara, 3aboneBaHusi gpixaTenbHon cuctembl. CBUHEL, HakannmeBaeTcsa B OC-
HOBHOM B NMOYKax W BbI3biBaeT 3aboneBaHnst Mosra.

[ns npepoTBpalleHns nonagaHusi onacHbIX BELLECTB B OKpYXatoLLylo cpefy HeobxoamMo yaenatb ocoboe
BHUMaHWe nepepaboTke 6aTapeek. OTa npoleaypa NpPoM3BoAUTCA ANS TOro, YTOObl 3alLMTUTL NPUPOAHYI0 cpeay U
YNYYLWUTb KAYECTBO XU3HU YeroBeKa, YMEHbLUIUTL OOBbEM YHACTKOB 3€EMIU, UCMOMb3yeMbIX OIS 3aKanbiBaHUS MYCO-
pa, a Takke yMEHbLUNTbL 06GBEM Cbipbs A1 NPOU3BOACTBa GaTapeek U 06LEM UCNONb3YEMON 3NEKTPOSHEPTUN.

MepepaboTka GaTapeek — 3TO MPOLECC BOCCTAHOBMEHMS M IKCMyaTtauMm mMatepuanos, U3 KOTOPbIX OHU
cAenaHbl, Npouecc M3BneYeHst MeTannoB 6aTapeek U X NOBTOPHOIO BKMHOYEHWUSI B COCTAB €CTECTBEHHOTO U u-
HaHCOBOTO LMKNa, C UX NOBTOPHbLIM MCMNOMb30BaHWEM Afsi TOro, YTOObl M3roTOBMTL HOBble OaTapewvikun wunu gpyrue
NpoayKTbl. 3aknouuTensHas Lenb 3TOro npouecca COCTOUT B TOM, YTOObI CAKOHOMWUTb 3MIEKTPOIHEPTUIO U Chbipbe,
YMeHbLINTL 06beM NPoM3BOACTBA.

MepepaboTka 6aTapelt — o4eHb IHEPrOEMKMIA NPOLLECC, KOTOPbIA HAYMHAETCSI C UX COPTUPOBKM B 3aBUCUMMO-
CTW OT cocTaBa W ypoBHsl 3apsifa. [lanee npu NomoLuy ra3oBO YCTAHOBKU TEPMMUYECKOrO OKUCMEHWUS yaansioTcs
roptoune matepuansl (nnactmacca). MosiBnstowmecs B npoLecce ropeHus YacTuubl yaanstotcst ckpybbepom. MNocne
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3TOro OCTAKTCA OYMLLEHHbIE MeTannMyeckne anemeHTbl. 3aTeM UX Hapes3alT Ha MenKkue KyCOYkM U HarpesarT A0
nnaenexus. Nocne cxuraHns HemeTannUYeckMx BELLEeCTB OCTaeTCs YepHbIW LnaK, KoTopbln yaansetca. Xugkue
cnnasbl pacnpenensoTcs No BeCcy U OTAENATCS Apyr OT Apyra.

B Benapycu npobnema ytunusauum akkyMynsTopoB CTOUT O4eHb OCTPO, B MEPBYI0 oYepedb, U3-3a 3KOMO-
rmyeckon 6e3rpaMoOTHOCTU HaceneHusl, a Takke No NPUYMHE OTCYTCTBUSI HaMaXeHHOW cxembl nepepaboTkun 1 yTunu-
3auun. Ecnn niogn BbibpackiBatoT 6aTapeiikm B MycopHOe BeApo, TO, Kak CredcTBMe, OHM NonagatT Ha ropoackue
cBarnku. M Tak kak NnonuroHsl ANsi 3aXOpOHEHWS OTXOA0B He OCHALLEHb! 3awMToN dUnbTpauum oT BpeaHbIX NpUMecen
U TSXenbIX MeTanmnos, TO BCe 3TV BPeAHble BelecTBa NonagatoT B rPyHTOBbIE BOAbI.

B Pecnybnuke benapycb ncnonb3oBaHHble H6aTapeniku nonagatT Ha CBarnku, XoTs hopmanbHO 3axopoHe-
Hue B6aTapeek — 0Tx040B 1 knacca onacHOCTM — Ha ObbIYHbIX NONMroHax 3anpetlleHo. B benapycu B reomeTtpuyeckoi
nporpeccun pacTyT ropbl 6atapeek 1 Ha cknagax npeanpuaTuiA. 3geck MX Hakonunoch yxxe 6onee 20 ToHH. Kak go-
MONHWTENbHbIE 3aTpaThl — eLé 1 MOKynka HedeléBbIX NNacTMacCoBbIX KOHTEMHEPOB AN XpaHeHus. OQHako OHM
TaK 1 OCTaloTCH B KOHTENHepax, Tak kak B benapycu HeT 3aBoaos no nepepaboTke 6aTapeex.

CornacHo 'ocypapcTBeHHoW nporpamme cbopa (3arotoBku) u nepepaboTkM BTOPUYHOIO cbipbs B Pecny6-
nuke Benapycb Ha 2009-2015 roabl 4N OCHALLEHUSA TOProBbIX OpraHM3aLmin obopyaoBaHueM ansi cbopa arnemMeHToB
nuTaHnsa — GaTapeek 3aKkynneHo 3a CYeT rocyfapCTBEHHOro Uenesoro G6iomxkeTHoro dooHaa opraHmnsaummn cbopa (3a-
rOTOBKM) M UCMONb30BaHWSA OTXOOOB B KayeCcTBe BTOPUYHOIO Cbipbsi 574 KOHTeWHepa, MUHCKUM ropucrnosikoMom 3a
cYyeT COBCTBEHHbIX CPEACTB 3aKynneHo 29 KoHTeHepoB Ans cbopa oTpaboTaHHbLIX 3NeMEeHTOB NUTaHusa — 6aTapeex.
B HacTosLee Bpems kKOHTenHepbl AnA cbopa 6aTtapeek yCTaHOBMNEHbI B TOProBbIX OpraHn3auusax pecnyonmku.

3akynky oTpaboTaHHbIX akkyMynsaTopHbix 6aTapen moryT npounssoauntb MO «bensTopmeT», MO «Benpecyp-
Cbl», opraHu3auun benopycckoro pecnybnmkaHCKoro coto3a noTpedbutenbckux o6LLEeCTB, a Takke Npy HanmuMuum cne-
LpaneHOro paspelueHns (NMMUeH3nn), opraHnmsaumm, ocyLLeCcTBSLWME PO3HUYHYIO TOProBI0 HOBbIMU aKKyMynATop-
HblMK 6aTapesmun, PEMOHT 1 06CnyXmBaHne aBTOMOBMNBbHBIX TPAHCMOPTHBLIX CPEACTB.

Takum obpaszom, Mbl ybexxaaemcsi, 4To 6aTapenkn NPUYMHAIOT OrPOMHbBINA Bpen YernoBeKy M OKpyXatoLlen
cpege. nst Toro 4tobbl CHU3NTL BPEOOHOCHOCTL BaTapeek, HEO6XOAMMO MPaBUIBHO NX SKCNyaTUpPOBaThb U HE Me-
Hee BaXKHO — NPaBUbHO YTUNM3NPOBAaTb.
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BJNIMSAHWE COBPEMEHHbIX YCTPOUCTB CBA3U
HA 30OPOBbE YEJIOBEKA
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2. MuHck, Pecnybnuka benapycb
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Kupseenb 1. U. — kaH). eeoep. Hayk, doueHm

B ctatbe paccmaTtpmBaeTcs BNusiHe LMAPOBLIX YCTPOWCTB, B YaCTHOCTU MOOUIbHBLIX TenedOoHOB Ha 340pPOBbe YenoBekKa.
ObocHoBaHa HeObXx0AMMOCTb M3y4veHus Buonorudeckmx achdekros MW B npouecce npenogaBaHus cneumanbHbiX AUCUMNIAVH Ha
pa3nuyHbix hakynsTeTax BIr'YUPa.

MouTtn 126 net Ha3ag, B 1889 roay, BbicTynasi ¢ nybnuyHon nekumen, AnekcaHgp CtenaHosud Monoe ckasan:
«YenoBeyecknin opraHM3M He MMeeT TaKoro opraHa YyBCTB, KOTOPbIA 3amevan Obl 9MeKTPOMarHWTHbIe BOSHbI B
acupe. Ecnn 661 n306pectn Takonm npubop, KOTOPbLIN 3aMeHUn OGbl HaM 3MeKTPOMarHUTHbIE YyBCTBA, TO €r0 MOXHO
ObIno 6bl NPUMEHATL B Nepegaye CUrHanoB Ha PacCTOSHMEY.

MpolwedLive ¢ TOro BpEMeH rogpbl Mo NpaBy MOXHO HA3BaTb AHTPOMOreHHOW 3KCMAaHCUEN 3NEeKTPOMarHUTHbIX
n3nyveHnin, byksanbHO NPOMUTABLUMX BCE CTOPOHbI XM3HU - HAyKy, TEXHUKY, TEXHOMOIWIO, KynbTypy, UCKYCCTBO, Obl-
TOBYI0, UHPOPMALIMOHHYIO CPeay v Ap.

OneKTpuYeckne N MarHWTHbIe MONs ABNSOTCA MOCTOSHHLIMW MPUPOAHBIMU CYTHUKAMW BCErO XWMBOIO U He-
xuBoro Ha 3emne. OgHaKo MHTEHCWBHOE WCMONb30BaHWE 3MEKTPOMAarHUTHOW M 3NEeKTPUYECKON SHeprunm B coBpe-
MeHHOM obLLecTBe MpPUMBENO K TOMY, YTO BO BTOPOW MOnoBMHE XX Beka BO3HWK M CHOPMMPOBArCsi HOBbIA aH-
TPOMOTrEHHBIN 1 3HAYMMBbIA haKTOp cpedbl ObUTaHUSA YenoBeka - ANEeKTPOMarHUTHbIA, UHTEHCUBHOCTb KOTOPOrO He-
COMnocTaBMma M MHOTOKPaTHO BbILIE NMPUPOLAHOrO.

Cpeamn Bcex pasBuBalOLLMXCH TEXHOMOMMIA, NpubopoB, MHCTPYMEHTOB, anmnapaTos, WCNOMb3YOLMX 3MeKTpo-
MarHuTHoe uany4veHue (OMW), ocoboe mMecTo 3aHMMaeT MOGUNbHAsA CBSA3b C MOMOLLBbI COTOBbLIX (MOOUIbHBLIX) Te-
nedoHoB, BCE LIMpe 3anonHss MHopMaunoHHyo cpeay. 3a nocnegHue 15-20 net cotoBast MobunbHas CBS3b Bbl-
pocna Ao MOWCTUHE TMraHTCKMX MacwtaboB M pacnpocTpaHunack noBcemectHo. PakTuyeckoe YMcro nonb3oBaTe-
nen cotoBon cBA3bio B Mupe B 2014 rogy coctasuno okono 6,5 mnpg. yenosek (npumepHo 70% Bcero HaceneHus
3emHoro wapa) [9]. CerogHsi o4eHb CMOXHO BCTPETUTL YernoBeka, KOTopbI Obl He nMen XoTs 6bl 0aUH MOBUIbHbLIN
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TenedoH. Y MHOrMx nonb3oBaTernen COTOBON MOOUINBHOWM CBSA3bIO TakMX TenedOHOB HECKONbKO, B TOM 4ucne, Ang
paboTbl, nd nuyHbIX uenen n ap. Ob6 atom ceuaeTenbCTByeT TOT dakT, yTo B Benapycn 2013 rogy konnyectso
aboHEHTOB COTOBOM MOABWKHOWM 3MEKTPOCBA3N YBENUYUIock Ha 438 ThIC. 1 COCTaBUIO MO COCTOAHUIO HAa 1 sHBaps
2014 roga 11,1 MnH (HaceneHune cTpaHbl — 9,467 mnH). O6 aTom cooblwaeT MUHUCTEPCTBO CBA3M U MHGOpPMaTH3a-
uun benapycu [5]. B HacTosiLlee BpeMsi COTOBOIN MOOBMXKHOWN 3NEKTPOCBS3bI0 oxBayveHo 98,4% Tepputopuu, Ha Ko-
Topon npoxwusaeT 99,9% HaceneHus [5]. CornacHo cTaTUCTUKE ONepaTopoB COTOBOW CBA3M okoro 70% nonb3oBare-
nen pasroapuatoT no TenedoHy 6onee 30 MUHYT B AeHb; 40% Hawumx corpaxgaH Ha Houb knaget TenedoH Ha
pacctosiHue meHee 70 cM OT rOfoBbl, @ BE[b AaXe HEe 3BOHSLLUIA annapaT NOCTOSIHHO CBSA3biBAeTCs ¢ 6a30BON CTaH-
umen; Tonbko 20% nonb3oBaTtenew 3HalT, YTO BNMAHUME MOBUMLHOrO TenedoHa Ha YenoBeka MOXeT ObITb YpesBbl-
YalnHo BpeHbIM [5].

OnekTpoMarHuTHOE M3ry4YeHne OT COTOBON MOOWIBHONM CBSI3N yYeHble B HACTOsILLEe BPEMSsI OTHOCAT K rpymnne
(hakTopoB, KOTOpbIE, Kak NpaBuIio, He NPOSABNSAITCA Cpa3y M He B ABHOW chopme 3aboneBaHus, a NpUYMCIISIOT K Ka-
Teropum «akTopoB C OKOHYATENbHO HE YCTAHOBMEHHbLIM PUCKOM». OTO, C OAHOW CTOPOHbI, CAYXXUT COEPXMBAIOLLUM
(hakTOpOM MHBECTMPOBaHMS (MaTepranbHOro M MOParbHOro) LUMpOKOMAcLUTabHbIX MCCneaoBaHuii Gruonornyeckux
acpchekTOB (NOCneacTeuin), B TOM YnUCre, OTAANEHHbIX, @ C APYron - npobyxaaeT metogonornyeckun uHtepec. Mo
HalleMy MHEHUIO, JOCTATOYHO NErKOMbICIIEHHO OCTaBnATL 6€3 BHUMaHWS U TOT hakT, YTo OEWCTBYOLIME B HACTOS-
Lwee Bpemsi HopmaTtusbl o AMU BonblUMHCTBa paavMoananasoHoB (He TONbKO MPOMBILLNEHHbIX, HO U ObITOBbLIX) 3Ha-
YUTENbHO Bbile NpupoaHoro doHa [4]. Hanpumep, npesbiweHe mowHocTn QMU B AnanasoHe cOTOBOM MOBUMLHON
CBSA3U A0 Munnunapga pas Bbiwe oHa - YpoBHA ectecTBeHHoro AMW Toro xe yactoTHOro gnanasoHa [6]. BmecTe ¢
TeM, COTOBble MOOUIbHbIE TenedOoHbl Ha CErOAHALWHUIA AeHb ABNAITCA Hambonee MHTEHCMBHBIMA MUKPOBOSTHOBbI-
MU n3ny4aTensimu cpeau Bcex 6biToBbIx Npubopos [2].

B cuctemy obecneuveHns cOTOBON CBsSI3W, KpOME MOOUIbHBIX TenedoHOB, BXOAUT MHOXECTBO Tak Ha3blBae-
MbIX 6a30BbIX CTaHLMI - MOLUHbIX NCTOYHUKOB 3M1EKTPOMArHUTHOrO nossi, obecneuynBaoLnx PyHKLMOHMPOBAHNE ©
B3anMOLEeNCTBNE MOBUIBHBIX pagnoTenedOoHOB APYr C OPYrOM, U, Kak CrneAcTBue, 3HAYUTENbHOE 3MeKTPOMarHuT-
HOe 3arpsi3HeHWe OKpyxatoLleln cpeabl [7]. YunTbiBasi, YTO KaXablii OnepaTop COTOBOW CBSi3W MMeeT cBou 6a3oBble
cTaHumu', nx coBMecTHoe 3NEKTPOMArHUTHOE M3ryyYeHue CyLLeCTBEHHO NOTEHUMpyeTCs.

Ha cerogHsAWHWN aeHb NOCTOSIHHOE YBEMMYEHME KONMMYECTBa 0OBbEKTOB-UCTOUYHMKOB OMU, npnbnmkeHne uc-
TovyHnkoB AMW k mecTtam npebbiBaHMS YernoBeka U XPOHMYECKOE BO3AEWCTBME HA 3KOCUCTEMbI U HaceneHwe co-
CTaBMsAT NOTEHUMANbHY Yyrpo3y 340poBbio [1].

Mo6unbHbIn TenedgoH obnyyaeT Hac He TONbKO BO BPEMS pa3roBopa, HO U BO BPEMS HOLLEHUS B YeXIIE UMK B
KapmaHe. Y4uTbiBasi TO, YTO MOLLHOCTb MU3Mny4eHnsi MobunbHoro TenedgoHa B 3aBMCUMOCTM OT AarnbHocTu Ao 6aso-
BOW CTaHUUKN nameHsietcs ot 0,2 munnueaTtTt go 2 Batr.

M3yueHnio Bo3gencTenst nanyyeHnss TenedoHOB COTOBOW CBSA3M Ha 300POBbE MOCBSILLEHO MHOMO AOKIagoB U
nccneaoBaHUn Kak B OTEYECTBEHHON nuTepaType, Tak u 3apybexHon. SMU cpegbl obmuTaHusa MoryT SBnsaTeea dak-
TOPOM pUCKa pacrnpocTpaHeHHOCTU GonesHen cucTembl KPOBOODpALLEHUS cpean B3POCMOro HaceneHus, 6onesHen
OpraHoB NuLEeBapeHns cpean noapocTkos [3]. MynbTuLeHTpOBOEe MHTEpPHAUMOHanbLHoe nccnegoBaHue (ABctpanus,
Kanaga, ®paHums, N3pannb n Hosas 3enaHaus) nokasano K ObICTPO HaCTynawLwmM NocneacTBUAM 3TOrO BIMSAHUA
MOX>XHO OTHECTHU:

- ocnabneHue namsTu

- YacTble rofioBHble 6onu

- CHUXXEHMSI BHUMaAHWS

- HanpsikeHune B 6apabaHHbIX nepenoHKax

- pa3gpaxuTenbHOCTb

- HU3Kas CTPECCOYCTONYMBOCTb

- HapyLeHus cHa

- BHe3arHble NpUCTynbl yCTanocTu

- 3ANUnenTU4ecKme peakuum

- CHUKEHME YMCTBEHHbIX U NO3HaBaTemNbHbIX cnocobHocTel [8].

Mpu ANUTENBLHOM NOMb30BaHUM 3HAYMTENbLHO NOBLILLIAETCS PUCK TakMX 3aboneBaHui Kak:

- AeTckasi nenkemusi

- rnasHas kaTapakrta (1 gpyrve 3aboneBaHnsi OpraHoB 3peHus)

- HapyweHve YHKLMIA LWMTOBUAHON Xenesbl

- onyxofb mMo3ra

- ONyX0Jlb aKyCTUYECKOro HepBa

- pak rpyam (13-3a HoLLeHNst MoOunbHOro TenedoHa B CyMOYKe Ha YPOBHE rpyau)

- bonesHb Anbureimepa

- cepaeyHo-cocyancTble 3aboneBaHus

- HapyLeHve OeATeNbHOCTM HEPBHOW CUCTEMbI, KOTOPbIE MOTYT NPMBECTU K noBpexaeHuio JHK

- HapyLeHnsa YHKLUA MOYENOooBOM CUCTEMbI (BO3MOXHOE Becnnoamne, )XeHckme n Myxckne 6onesHu)[8].

Bce BbiweckasaHHOe genaeTt npobnemy caHMTapHO-TMIMEHUYECKOro Haa3opa 3a O0bekTaMum CUCTEMbI COTO-
BOW MOOMIBHOW CBA3U OCOBEHHO aKkTyarbHOW U CoLMarnbsHO 3HaYNMMON.

OymaeTcs, uenecoobpas3Ho akLeHTUpOBaTb BHUMaHME Ha Buonormdecknx adpdektax AMU B npouecce npe-
nogasaHus cneumanbHbIX AUCUUMNMH Ha pasnuyHblx dakynetetax BIr'YUPa.

* KonnmuectBo 6a30BbIx CTaHUMIA ceTEN COTOBOM MOABUXHOM 31EKTPOCBA3N No pecnybnuke coctaBnsaeT 16,8 ThiC., U3 HUX
ctaHgapta UMTS — 5,5 Tbic. 3a 2013 rog aboHeHTbI onepaTopoB COTOBOW MOABMXKHOM 3NEKTPOCBSA3M OTNpaBunm noytu 1,5 mnpa
SMS u 6onee 7,7 mnH MMS [5]
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MobunbHas cBA3b, NEpCoOHanbHLIA KOMNbIOTEP, VIHTEPHET - TexHonormu, ncnonbsyowme AMU B cBoem Tex-
HUYECKOM pELUEHMM - NUMEIOT BaXXHOE coumarnbHOe 3HaveHue B cdepe pa3BuTvs KOMMyHuKauuin. OrpoMHoOe 3Hadve-
Hue B 3awmTte oT OMWU coToBbIX TenedoHOB UMeEeT caHMTapHO-MpocBeTUTENbCcKas paboTa cpean Hacenewus, u
KMOYEBYIO POrb B HEW 3aHUMaeT crneumnanuct B cpepe TeNeKOMMYHUKaLNI.

OcBefomneHHOCTb ByayLIMX cneuuanicToB B Bonpocax buonorndeckoro gencreus AMU n pekomeHgauum
0340POBUTENBHOIO XapakTepa No3BOMAT COXPaHWUTb 3[0POBbE, HE OTKA3blBAACb OT COBPEMEHHbLIX TEXHUYECKMX pe-
WweHuin. Tak, cokpalleHne anutensHocTn paboTbl ¢ reHepaTtopamu AMW, permameHTaumsi NepepbIiBOB, UCMONb30Ba-
Hue rapHuTypbl hands free npu nonb3oBaHWM COTOBOro TenedoHa, OTAbIX U COH B MOMELLEHUM MakCUMarbHO O4u-
LLLIEHHOM OT YCTPOWCTB - uany4datenen MU n T.4.- NpocTble, 4OCTYNHbIE N He3aTpaTHble NpodunakTuyeckme mepo-
NpusATUS.
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3KONOIMNMYECKASA NPOBNEMA CONIUTOPCKOIrO PAMOHA

Gernopycckuti 2ocydapcmeeHHbili yHUsepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

Cenrok B. O., lNpubosckul A. B.
BobposHuuas M. A. — accucm. kaghedpbi aKono2uu

TeppVIKOHbI (FOpr n3 OTXO,D.OB) [ABHO CTanu TUMWYHBIM Mensaxem Ang COI'II/IFOpLU,I/IHbI. [esatenbHOCTb KanuUMHOro ruraHTa
npueBognT N K Apyrum 3KOJ1orm4yeckum npo6neM:aM, KOTOpble Npu COXpaHeHUU HbIHeLHUX (*)OpM npounssoacTtBa MOryT npmBectu K
HexenaTtesibHbIM NoCneacTBUAM.

OTxof4bl KaNMNHOrO NPOM3BOACTBA HEMb3s M30NMPOBAThb OT OKpyXarwwero mupa. OHM COCTOAT M3 nerkopac-
TBOPMMbIX B BOAE CONeN, KOTOpble NErko NPOHUKAKT B NOA3EMHbIE BOAbI Y TPABAT 340POBbE MECTHbIX xuTenen. MNpn
BO3AENCTBUM HA TEPPUKOHbI aTMOCEPHBLIX OCaAKOB, BETPOBOWM M BOAHOWM 3P0O3UN OHWU CryXXaT UCTOYHUKAMK 3arpss-
HEHVS OKpyXxatoLLer cpeabl. B Hee BbibpackiBaeTCsi OrpOMHOE KONMYECTBO ra3oB U MNblfieaspo30sien.

MoOLLHOCTb OcaXaeHus1 CoNneBbIX YacTuy, B rog coctaBnsieT npumepHo 600 ToHH. O6was nnollagb 3aconeH-
HbIX No4B — okono 900 rekTap, U3 KOTOpbIX Ha JOMNK0 3arps3HeHus nbineraszoBbiopocamu npuxoantcs 85%, octanb-
Hasi TeppuUTOPUS 3acofieHa pacconamMm TeEPPUKOHOB.

Ocepas Ha no4Be, BbIOPOCHI 3arpsi3HAOT COMNSIMU N TSXKENbIMU MeTannamMmm BepXHUI NnoAopoaHbIA NaxoTHbIN
cnoui noysbl. MakcumanbHoe 3arpsi3HeHe HabnaaeTcs BECHOW, KOrda HeT CMIOWHOr0 pacTUTENbHOro NOKpoBa, a
KOMMYeCcTBO 0CaAOKOB MUHUMarnbHoe. 1o 3ToN npuynHe ocepatollasi U3 ObIMOBbIX OTXOA0B COneBasi Nbiflb U TAXENble
MeTansbl HakanmMBarTCs Ha MNOBEPXHOCTU MouBbl. OCeHbI0 BbiNadalne Ha NoBEPXHOCTb MOYBbLI CONU PacTBOPSI-
I0TCA NoA, AeNCTBMEM OCaAKOB U MUTPUPYIOT U3 BEPXHUX CINOEB B 6onee rnybokue.

Ewe ogHa npobnema, koTopon o Havana dyHkumoHnpoaHus PYT MO «benapycbkanviny MeCTHble XUTenu
He 3Hanu — ocegaHnue 3eMHOI NMOBEPXHOCTU HaZ ropHbIMU BblipaboTkaMu. B OKpeCcTHbIX OepeBHSIX, TakmMx kak Yumxe-
Bu4K, MorocT, 3akeBn4ym npocedaroT 1 TpeckaloTcsl YacTHble AoMa. B gecaTkax MecT u3-3a npocefaHust NoYsbl Ha
NMOBEPXHOCTb NPOHUKAIOT rPYHTOBbIE BOAbI, Pa3pyLUast XXuibe, NPOMbILLIIEHHbIE N CENbCKOXO3SMCTBEHHbBIE OOBEKTDI.

Ha mMHormx gecsitkax rekrapoB, nof KOTOpbIMUW MPOLLUAKM LIAxXTepbl, NoYBa npocenaet. Ha mecte aTux npoca-
OOK MOXET TPECHYTb KMPMNUYHOE CTPOEHUE, NMepeKkoCcUTbCA AepeBsiHHbIN oM. Unu obpasoBbiBaTbCs HebonbLioe
03epLo.

Mpn nepepaboTke n oboraleHnn Cbipbs B KanMMHON MPOMbILLNIEHHOCTN €XerogHo obpasytoTcs MUMTUMOHDI
TOHH TBEPAbIX raniMTOBbIX OTXOAOB M COTHWU ThICAY TOHH TMIMHUCTO-CONEBLIX LLUSIAaMOB, KOTOpPblE, B OCHOBHOM, CKMa-
OVIPYHOTCSI HA 3€MHOW MOBEPXHOCTY.
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C uenbto npenoTBpaLLeHnss AanbHENLWEero 3arpasHeHnst oKpyKatLen cpefbl BeayTcs pa3paboTkun BO3MOX-
HbIX METO0B UCMONb30BaHNSA OTXOM0B.

Haunbonee npegnoyTUTenbHBIM C TOYKM 3PEHUS UCMONb30BaHMS LUMAMOBbLIX OTXOAOB, (2 Takke KarnMnHbIX
pya) kak UCTOYHMKA nonesHoro npoaykra KCIl n MMKpO3neMeHTOB, ABMNSIETCA NPOM3BOACTBO HOBbIX hopM yaobpeHui
N MenMopaHToB. BHeapeHre HOBbIX TEXHOMOIMYECKUX CXEM CKnaaupoBaHust otxofos Ha PYT MO «benapycbkanuiny
paspaboTtaHHbix OAO «BenropxumnpomMm» 1 UCMoNb30BaHWE OTXOA0B KanuHOIO NPOM3BOACTBA B HAPOAHOM XO03sA-
ctBe. ConeBble O0TX0A4bl B HEGOMbLLLIOM 0OBLEME MCMONbL3YIOT B KAYECTBE BTOPUYHOIO Cbipbs AN MOSyYeHNUs nosa-
PEHHOW COMnu, NPaKTUKYHT UX cOPOC B MOBEPXHOCTHLIE BOAOTOKM M B MOpE, YacTb TBEPAbLIX OTXO4O0B HaMNPaBisiloT Ha
3aknagKky BblpaboTaHHOro NPOCTPAHCTBA PYAHUKOB.

B Hawew ctpaHe BegyTtcst paboThbl, HanpaBneHHbIE Ha UCKMHYEHUE XPaHEHUS CONEBbIX OTXOAOB Ha 3€MHOMN
noBepxHOCTU. K HUM OTHOCSITCS COBEPLUEHCTBOBAHNE TEXHOMOIMMN rOpPHbIX paboT, CBSI3aHHOE C COKpaLLleHMEM BbleM-
KM 13 LWaxT ranuTa 1 nNycTor nopoAbl (cenektMBHas AoOblva KanuiHbIX pyd), a Takke paspaboTka MeponpusaTuii no
BO3BpALLEHMIO OTXOA0B (hrioTauumn B BbipaboTaHHbIE MPOCTPAHCTBA PYAHMKOB. Ha KanuiHbIX NpeanpusaTusx oceauv-
BalOTCSl METOAb! KOMMIEKCHOIO UCMOMNb30BaHMS KanunHOro Cbipbsi, HanpaBneHHbIe Ha Norny4YeHne metTogamu ranyp-
rMn U MexaHu4eckor obpaboTku, Hapsay C KanuiiHbIMKM yaoOpeHusMK, paccoroB AN COO0BOr0 NPOW3BOACTBA, Chi-
pbsi ANS NULLEBOKN, KOPMOBOW, TEXHUYECKON COMK, cynbdarta HaTpusi, Cbipbs A4S TPOM3BOACTBA MarHusi U HEKOTOPbIX
Opyrux npoAayktoB. Hapsay ¢ 3Tum OCyLecTBASOT NoA3eMHbIN COPOC paccornoB Arisl 3aBOAHEHUSI HETAHbIX nna-
CTOB, @ Takke B OTpabOTaHHbIE ra30HOCHbIE NIACTbl Y MOACONEBbLIE TOPU30OHTLI B paiOHaX KanuiHbIX NPeanpuaTun ¢
NCMONb30BaHNEM CYLLECTBYHLLUNX CKBAXKUH.

CnncoK MCNONb30BaHHbIX UCTOYHUKOB:

1. Manynos J1.M., Hukonaes A.C., benkuH B.B., 3a6onoukuin A.W., KysHeuos H.B. Cnocob nepepaboTku LUNamoB KanuiiHOro
npoussoacTea : nateHT PO Ne 2132397, 27.06.99, Bron. Ne 18.

2. HOpyeHko O.J1., MaxnsivkmH W.B. n gp. Cnoco6 oTBanoobpasoBaHUsi OTXOA0B KanuMHOro npomseoacTea : nateHT CCCP Ne
1677319, 15.09.1991.

3. http://health.ej.by/ecology/2013/09/19/v_soligorske_rastut_gory_ekologicheskih_problem.html
http://bmci.by
5. http://studopedia.org/2-77401.html
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OLEHKA PAOUALMOHHON OECTAHOBKM
BTOPOIO KOPMYCA BIrymp

Benopycckul eocydapcmeeHHbIl yHU8epcumem uHgopMamuku U paduoaieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Tymurnosuy C. Y.

Kamnad [1. B. — kaHO. mexH. Hayk, doueHm

[na cocTtaBneHusi paguaumMoHHON kapTbl BToporo kopnyca BI'YWUP 6binn npoBeaeHbl U3MEpPEHUs B KIOYEBbIX TOYKAX Kax-
[oro ataxa. Tak, B Xo4e U3MepeHuii NpeBbILLEHNI JOMYCTUMON HOPMbI M3My4YeHUs 3aMeYvYeHo He ObIno.

Mpowusowepwasn 26 anpenst 1986 roga aBapms Ha YAOC BHecna CBOM KOPPEKTMBbLI B HALLY HbIHELLHIOK XXW3Hb.
OHa He TONbKO MoKa3arna HaMm BCH OMacHOCTb TEXHOMOIMI pacluensieHns sapa, a Takke To, YTO HEKOTopble OLUMOKM
MOryT UMETb HernonpaBnMble NOCEACTBUS, HO U TO, YTO HEOOXOAUMO BHUMAaTENbHEN OTHOCUTLCS K cebe, cBouM Ael-
CTBMSIM, TEKyLLIe o6CcTaHOBKe BOKPYr Hac. 3a npoluealune co aHst aBapun bonee 28 net o6cTaHOBKA cTana MEHATLCA
K Nny4yLeMy — HO U cellvac pagualnoHHas 06CcTaHOBKa Ha MOPaXEHHBLIX TEPPUTOPUSIX HY>KOAETCS B KOHTPOME U NoCTOo-
SSHHOM HabrnoaeHun. YpeamepHoe 06nyyeHMe MOXET HaHeCTU YerloBEYECKOMY 3[10POBbI0 Bped — M 3TO elé oauH
NoBOA4 BHMUMATENbHO OTHOCUTLCS K AaHHBIM 00 U3ny4yeHnr B Hawwen paboyven 30He.

Haw yHuBepcuteT — He mncknodeHune. Kaxabin kopnyc exxeAHeBHO NPMHUMAET B CBOM ayAUTOPUM ThICAYUN CTY-
[OEHTOB M COTPYAHWKOB, M CO3aHMe KOMMOPTHON BO BCEX CMbICrax 06CTaHOBKM ANd nx y4€bbl nnm paboTtbl — 0653aH-
HOCTb BCeX Hac. [103ToMy Henb3d He yuuTbiBaTe M (DaKTOp U3MyYeHWsl, BIMSAIOLMIA Ha BCEX HaXOASLUMXCSA B 34aHUAX
yHMBepcuTeTa.

ManyuyeHune cknagpiBaeTcs U3 OBYX YacTeW: eCTECTBEHHOIO M UCKYCCTBEHHOro. MepBoe — pe3ynbTaT AeACTBUS
CONHEYHOW paguaumm U KOCMUYECKUX NyYeld, OHO HEMOMPaBMMO Af1si HAac, XOTSl B pa3yMHbIX Npeaenax Aaxe nonesHo,
TaK Kak crnocobCcTByeT HOpMarbHOW XU3HeaesTeNnbHOCTU. VICKyCCTBEHHOE U3NyYeHNe ABMSIETCH pe3ynbTaToM MHOMUX
(haKTOpOB, TakMX Kak HaxoxaeHue nobnmnsocT OT MCTOYHUKOB MOHU3MPYIOLLErO U3NyYeHus (K Npumepy, paamoakTue-
HbIX MaTepuranoB NnMG0o 0coObIX pya, coaepxallmx B cebe JONrOXMBYLLME PAAMOHYKMAbI), paboTa TEXHUKM, TaKon Kak
KOMMbKOTEPhI, TENEBU30PbI NN AaXe OObIYHbIE NTaMMbI.

Kaxxgoe 13 HMX MMeeT M3BECTHBI KONMYECTBEHHbIN Npeaer, BHE KOTOPOro Usrny4YeHne CTaHOBUTCS BPEAHbIM U
[axe onacHbIM Ans YyenoBeka. VI3BeCTHbIV npegen Ans NCKyCCTBEHHOro nanyyvexus — 1 m3s/rog. Ons 6onbLuen 4actm
Benapycu, K c4acTbio, MOLLHOCTb UCKYCCTBEHHOTO U3My4YeHUst HE AOCTUraeT 3TOW BEMUYMHBI, TOr4a Kak B palioHax,
Hanbonee noctpagasLmx oT aBapum Ha YASC (Hanpumep, B BparMHCckoM paioHe) MOLLHOCTb U3MNy4YeHUst MOXeT npe-
BblLLATb HOPMY B HECKOIbKO pas.

Tak, 6binM NpoBeAeHbI 3aMepbl MOLLHOCTU 3KBUMBaNEHTHOW A03bl BO BTOpoM kopnyce BI'YWP nocpeactsom go-

161



51-a Hay4yHaa KoHpepeHyua acnupaHmMos, MazucmpaHmos u cmyoeHmos bIrYUP, 2015 e.

aumeTtpa PKCB-104. N3mepeHns Benucb Ha KaxaoM 3Taxe B Pas3nuyHbIX TOYKax (K MpyMepy, Ha BTOPOM 3Taxe — B
KOPWAOpE, akTOBOM 3are 1 CTOMOBOW, a Ha LIOKOMBLHOM 3Taxe — Tonbko B6nv3n rapaepoba v Ha kadenpe dusBocnu-
TaHus).

[ns kaxgoro ataxa nony4yeHbl cregyloLwmne CBeAEeHNSA O MOLLHOCTM 3KCMO3MLMOHHOW A03bl:

—  LoKonbHbIN aTax: 31,9+6,3 MkP/y;
—  nepBbIn 3Tax: 28,715 mkP/y;

—  BTopon atax: 30,3+5,3 mkP/y;

—  Tpetum atax: 33,8+6,1 MkP/y;

—  vetBéptbin aTax: 30,1+5,7 mMkP/y;
—  natbin atax: 29,5+4,5 mkP/y;

— wecrton atax: 34,5+7,5 mkP/y;

Taroke ObInn coCcTaBneHbl KapTbl AN KaXXAOro 3Taxa Mo ToYKam, B KOTOPbIX MPOBOAMITUCE N3MEPEHMS.

B kaxpgoi Touke Obinm NpoBeaeHbl No ceMb n3MepeHuin. [lanee Gbiny BbIYMCIEHbI CPEAHUE 3HaYeHUs s Ka-
XKOOW TOYKM (MaTemaTnyecKkme oxuaaHus Ans BbIGOpKU 3HAYEHUI AN KaXaoW TOYKK), 3aTeM — cpegHeKBagpaTu4Hoe
oTknoHeHne (CKO) ans kaxaown BblIOOpkM (pa3bpoc 3HadeHuin). Ha ocHoBe Nomny4veHHbIX CBeAEHMI Obinv onpeaerneHsl
HIDKHSI U BEPXHAS TpaHULbl 3HAYEHUA AN Kakaow BbIGOPKW, Mocne Yero 6biu UCKMIoYEHbl 3HAYEHUsl, He BMUCHI-
BalLLMecs B 0OLLYO KapTUHY (TO eCTb, BbIXOASALLME 3a €€ npeaernsi).

Ha ocHoBaHWM Mmony4yeHHbIX pe3ynbTaToB 3aTtem Obino BbluncneHo CKO cpeaHeapudmMeTmnyeckoe, KOTOPOE,
YMHOXEHHOe Ha KoaddpuumeHT CTblogeHTa Ans 3agaHHon TovHocTn B 95% (paBHbIi B Hawem criyyae 3,25), gano
[OBEpPUTENbHBIA MHTEPBaN Ans MOrpeliHOCTM uamepeHuin. BenvuuHa OoBepuTENnbHOrO MHTEpBana CocTaBnsieT OO
25% oT BenUYMHbI cpegHeapuMeTNYEeCcKoro 3Ha4eHUS B KaXXAOW TOYKE, YTO FOBOPUT O JOCTAaTOYHO BbICOKOW MOrpeLu-
HOCTU, XOTS U CHWXXEHHOW Gnarogapsa pacyétam (norpelHocTb gosumeTtpa PKCB-104 coctaenseT 40%).

Takum obpasom, Nony4eHHble pesyrnbTaThl He MPEBbILLAT AOMNYCTUMbBIX HOPM M FOBOPST O TOM, YTO paboTaTb
n yuutbest 6e3onacHo. OgHako cnegyet OTMETUTb, YTO ONpeaenéHHble CKavykn B MOLLHOCTU 403 MOrYT ObiTb Bbi3BaHbI
60 3HaYMTENbLHOW NOrPELLHOCTbLI J03UMETPa, B0 BonbLUMM KONMYeCcTBOM paboTatoLlero obopygoBaHus.

Cnmncok Mcnonb30BaHHbIX MCTOYHUKOB:

3. ®unoHos, B. IN. OueHka noka3zaHun npmbopa KOMOMHMPOBAHHOIO Afsi U3MEPEHUsT MOHM3MPYIOLLMX n3nydeHun PKCB-104 / B.
M. dunoHos // HcTpykums ncnonb3osanus gosmmetpa PKCB-104. — MuHck, 1990. — 39 c.

XUMUYECKOE OPYXUE - HEYTIPABJIIAEMOE
N HEMNPEOCKA3YEMOE OPYAUE YHUYTOXEHUA

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecniybniuka benapycb

LlesyeHko A. H., Mamnax [. A.

Poiwkenb O.C. - kaHO. c.-X. Hayk, OoyeHm

B COBpeMeHHOM Mupe, B CUny passutusa TEeXHOMOrui, cyulectByeT MHOXeCTBO BUOAOB OpPYXUA, B TOM YUCIIE N OPYXUA
MacCcoOBOro nopaxeHus. Ho Ha Haw B3rnsg, O4HUM U3 camblX OMAcHbIX ABMSAETCA XMMUYECKoe opyxue.

Xumnyeckoe opyxume (XO) — opykme MacCcoBOro nopakeHusi, AeNCTBNE KOTOPOro OCHOBAHO Ha TOKCUYECKMX
CBOMCTBax XMMMYecknx BellectB. OHO MOXET ObiTb MCMOMb30BAHO ANSl YHUUTOXEHUS, NOAABIEHUS U U3HYPEHUSsI
BOWCK W HacCereHusl, 3apaXXeHusi MECTHOCTM (aKBaTopuu), BOEHHOW TEXHWKWU, MaTepuarnbHbIX CPeACTB, NMPOAYKTOB
NUTaHWs, BOOOVCTOYHMKOB, YHUUYTOXEHUS XXMBOTHbIX, NIECOB, NMOCEBOB. XMMUYEeCKoe opyxue obnagaet Gomnbinm
AVana3oHOM BO3OEWNCTBUSA Kak MO XapaKkTepy U CTENEHW NopaXeHusl, Tak U No ANUTENbHOCTU ero OENCTBUSA (3apaxe-
HME OT HECKONBbKNX MUHYT [0 HECKOMNbKUX CYTOK U Heaernb). XO 3HaYnTENbHO YCNOXHSET 3aLLMTy BOWCK U HaceneHus
B CUIy TPYAHOCTU CBOEBPEMEHHOIO OOHAPYXEHWUS!, UX CNOCOBHOCTU MPOHMKAaTh B BOEHHYK TEXHUKY, YKpPbITUS (34a-
HKS) 1 06pa30BbIBATL 3aCTOM 3aPAXEHHOTO BO34yXa HA MECTHOCTM M B COOpYXeHUsiX. MNpu HeorpaHU4YeHHOM nprMe-
HEHWM XMMMYECKOro OPYXKMsi BO3MOXXHO HaHEeCEeHNe CepbE3HOro yulepba okpyxatoLlen cpeae.

MpeaLwecTBEHHNKOM COBPEMEHHOIO XMMMNYECKOro Opyxus Obin 6aHanbHbIN AbIM OT KOCTPa, KOTOPbIM OTMY-
rMBanu XMBOTHbIX. A BOT NepBOe COBPEMEHHOE NPMMEHEHNE OpYXXusi npom3owno B [epBoi MMPOBOW BOMHE CO CTO-
poHbl Fepmanumn nog Minpom, koraa B ka4yecTBe OTPaBNSIOLWEro BellecTBa Obin UCMOMb30BaH Xop.

Xumunyeckoe opyxme MOXET MPUMEHATLCS TaK XXe B XOA4e TEPPOPUCTUYECKMX aKTOB B CuMy cBoero beicTpo-
OencTBUS, HE3aMeTHOCTM M MaccoBOro BnusiHms. MogobHoe npousowno B 1995 roagy B TOKMIACKOM METPO, KOraa Cek-
Ta Aym CeHpuKé coBepluMna XUMMUYECKYHO aTaKky C NpUMEHEHWEM OTPaBMSAILWEro BeLlecTBa 3apuH. B pesynbTate
yero 12 yenosek NOrMbM, HECKONbKO AECATKOB CEPLE3HO OTPaBUIMUCH (Y4TO NOCMYXMUMO NPUYMHON JOSTOBPEMEHHOIO
paccTpovicTBa 3a0poBbs), okorno 1000 nmenu BpeMeHHbIe NpobneMbl CO 3peHUeEM.

W, ns-3a ceoew HenpeackasyemMocTu, ero OnacHoO MPUMEHATb, TaK Kak ynpaBnaTb YacTMuamy BeLLecTBa He
npeacTaBnaeTca BO3MOXHbLIM U HEMb3s C TOYHOCTLIO NPEANONOXUTL Kakne nocneactesns 6yayT 3a aTMMm crieoBarthb.

Mcnonb3oBaHue Takmx OMacHbIX XMMUYECKUX BELLECTB Kak 3apuH, 30MaH, TabyH, doCreH, CMHUNbHasi Ku-
cnoTa, UNpuT, MKU3NT U pyrue, KOTopble MOryT ObiTb MCMOMb30BaHbl B KAYECTBE OPYXUHA, CMNOCOOHO MPUBOAUTL K
MHOXECTBY OTpuLaTeNbHbIX NOCNeACTBUIA, HAYMHASA OT pa3apaXKeHUs CM3NCTbIX A0 NeTanbHoro ncxoaa.
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Ho, Ha Haw B3rnsa, OAHUM U3 CaMbIX CTPaLLHbIX MOCNEACTBUM SBNSAETCS BNUSAHME XMMUYECKUX BELLECTB Ha
FEHHYI0 CUCTEMY YenoBeKa M XXMBOTHBIX, @ CriefoBaTenbHO U Ha MX NOTOMCTBO. B pesynbTaTe yero, nocne oTpasne-
HMSA HEKOTOPbLIMW BELLECTBAMW BENMKa BEPOSATHOCTb POXAEHNS AeTel C PUNYECKMMU N NCUXONOrMYECKUMUN OTKI1O-
HeHuAMK. K npumepy MOXHO NpUBECTM BOMHY BO BbeTHame, Korga amepukaHCKMMKW BOWCKaMM Obin MCMONb3oBaH
peareHT Agent Orange, B cocTaB KOTOPOro BXOAWI ANOKCUH, OOMH U3 camblX CTpaLUHbIX S40B. OgHako 13-3a Marnown
KOHLEHTpaLmmn paHee yNOMSIHYTOrO BeLlecTBa, Moau, NoABepriunecs atake, He normbanu, HO UX 340POBbIO ObIN Ha-
HeCéH HenonpasumbIi yuep6. M go cux nop, cnyctst 54 roga, B 3TOW CTpaHe poXAalTCst AeTU C pasfMyHbIMK CTe-
neHsmu ypoacTaa. [etu, KoTopble pacnnadvealoTcs 3a HeobaymaHHble 1 6e3paccyaHble NOCTYNKU APYruX.

Xumuyeckoe opyxume BeCbMa Henpeackasyemo U B COBPEMEHHOM MUpE CyLLeCTBYeT MHOXECTBO CPEACTB
3aLWTbl OT Hero, OA4HaKo, OHO BCE paBHO OCTAETCH OOHUM U3 CaMbIX OMNacHbIX BUAOB opyxuss. OHo cnocobHo 3agep-
XMBaTbCA B BO3[yXe, HA MOBEPXHOCTU 3eMIM, B OPraHu3Me YenoBeKa, Ha pacTeHUsX 1 Aaxe Ha npegmeTax [4OBOSIb-
HO JONMMI MPOMEXYTOK BPEMEHW U MPU 3TOM, BCE C TOMN XXe CUMOW, BNNATb Ha YenoBeKa, Ha XMBOTHbIX U HA 3KOIO-
rvto. A rmaBHOe, OHO CMOCOBHO HAHOCUTL Bpe[ Hallemy NOTOMCTBY, @ 3HaYMT 1 Hawwemy byayliemy.

Takvum 06pa3oM, N3y4mB JaHHYO TEMY, MOXHO C YBEPEHHOCTbBIO CKasaTb, YTO MCMOMb30BaHWe 4aHHOro B1aa
OPYXUSi MOXET HaHeCTV KonoccasbHbIf yuepb BCeMy XMBOMY Ha 3eMnu.

CnMCOoK UCNOMb30BaHHbIX NCTOYHUKOB:

1. CynoTHuukuin, M.B. 3abbiTas xumnyeckas soHa 1915-1918 rr. / M.B. CynoTHuukuii // Livkn ctatein 0 npuMeHeHnn Xumu-
4YeCcKOoro opyxus B rogbl [lepBot MMPOBOWN BOWMHbI.
2. AnekcaHgpos, B.H. Otpaensiowme Bewwectsa / B.H. Anekcangpos, B.UN. EmenbsaHoB // pea. I'.A Cokonbckuii. — 2-e n3g.

— M.: Boenuspgart, 1990. — 272 c.
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NEPEPABOTKA MOBUJIbHbIX YCTPOUCTB

Bernopycckuti eocydapcmeeHHbIl yHUsepcumem UHghopMamuKu U paduo3eKmpOoHUKU
2. Munck, Pecniybnuka benapycb

Kauebo I1. A., Xoxnos A. FO.
BobposHuuas M. A. — accucm. kaghedpbI 3Konnoauu

Bo wmHorux rocygapcrtBax, npobnema yTunu3aumu Bbilledwlero M3 YnoTtpebrneHus aneKTpoTEXHUYECKOro
obopyaoBaHMs (B TOM 4ucne MobunbHbIX TeneoHOB) CTOUT CerogHs KpaviHe ocTpo. 1o MHEHMIO y4YeHbIX, TONbKO B
EBpone exerogHo BbibpackiBaeTcs 6onee 6 MNH TOHH KOMMbIOTEPOB, XONOAWIBHUKOB, CTUPanbHbIX MaLUWH 1 T.4.

B HacTosiLee Bpems TenedOHOB NMPOM3BOAMNTCA OFPOMHOE KonmnyecTBO (Mo4uT 500 MUNMOHOB LUTYK €Xeroa-
HO), X XU3HEHHbIV LMK BECbMA KOPOTKMIA: B CpeAHeM, OT BOCbMM [0 AecATn MecsueB. Pesynbtat — orpoMHOe Konu-
4YeCcTBO HEBOCTPebOBaHHbIX TenedOHOB NAET Ha CBasIKy.

Ocobyto 03ab04eHHOCTb Bbl3bIBaET TOT haKT, YTO MOYTM BCE YCTPOMCTBA, KOTOPble MOMajaloT Ha CBanku, Co-
AepxaT KOMMNOHEHTbI, KnaccuduumpyemMble Kak TOKCUYHble. Cpean HUX, M3BECTHbIE CBOEN TOKCUYHOCTBIO CraBbl CBUH-
ua, pTyTH, Kagmums u xpoma.

Bonpoc ytunmsauum ctapbix MOOMNBHWMKOB MOAHANM 3KOMOrM, 0BGECnOKOEHHbIE 3arpsi3HEHUEM OKpYKatoLLeWn
cpeabl. OnacHbl B NepBy0 oyepedb Nnactvk U akkymynatopsl. B ctpaHax EC, CLUA v AnOHMM MOXHO HalTu MyHKTbI
npvema 311eKTPOHHOW TEXHMKN — TyAa HECYT B TOM uncre n TenedoHsbl. Minu BeibpackiBatoT KX B CreumnanbHble KOHTew-
Hepbl. [TpyMeyaTensHO, HO opraHu3aument coopa OTCNYXMBLUMX MOBUIMBHUKOB 3aHMMAIOTCS MPEenMyLLIECTBEHHO KoMna-
HUKM-Npomn3BoAuTENN. A rocy4apcTBo CTUMYNMPYET X COOTBETCTBYIOLLMMM 3aKOHOMPOEKTaMu.

Hanbonee akTnBHyt0 No3muumio B nraHe nepepaboTku NpMHUMatoT ckaHauHaBbl - Nokia n Ericsson. B nocnegHue
rogbl, OH/ MOCTOSIHHO 3aHWMMAIOTCS HaYYHbIMM UCCNEeAOoBaHUAMM, Liefb KOTOPbIX — MOMbITKA CO34aHWs 3KOMOrMyecku
YUCTbIX MOOUIBHBIX YCTPONCTB.

Bcero paccmaTtpuBaeTcst Ba KItOYEBLIX CLEHapusi npouecca nepepaboTku: pyyHasi pa3bopka u "LunHKoBKa".
Ecnu nepsbii MmeToa He TpebyeT 0cobbIX NOSICHEHWI, TO HA BTOPOM credyeT OCTaHOBUTLCA nogpobHee. OH HOCUT 9Ke-
NeprvMeHTarnbHbIN XapakTep, U OCHOBAH Ha MEXaHWYECKOM M3MEeNbYeHUN SNEKTPOHHBIX OTXOAOB noA AasrieHuem. [lo-
ny4yeHHas Takum obpasoM macca NPoXoAWT Yepes MarHUTHbIN pasaenuTenb, NPUTArMBatoLLMIA XenesHblie YacTu. [Nocne
3TOro CrneumanbHbIv BO3AYLUHbIA (hunbTp NOMOraeT OTAENUTb LBETHLIE MeTanmbl OT NacTMacesl 1 T.4.

Joxoabl OT MHOTOKPaTHOrO MCMoNb30BaHWs MeTanra cocTaBnsieT okorno $ 5 ¢ kaxaoro npvemonepeatymka. B
TO BpPeMsi Kak CTOMMOCTb €ro Py4HOW pa3bopku M TPaHCMOPTMPOBKM K MECTY MmepennaBkv 06xoauTcs NpUMepHO BO
CTONbKO Xe. Ho cTonmocTb "LWMHKOBKK" 3HaunTenbHo gelesne - Bcero $ 0.2-0.3.

B 3akntoueHne HeckomnbKo CIoB O TaKOM BaXXHOM acriekte 60pb0Obl 3a YNCTOTY OKpYXKatoLLel cpefpl, Kak 3aKOHO-
natenbHas 6asa. EBponevickuii napnaMeHT NpuHAN ABa 3aKOHOMPOEKTa, HENOCPEACTBEHHO CBA3AHHBIX C yTunusaumen
AMNEKTPOHHbIX OTXOAO0B. TakkKe napnameHTapum npmM3sany eBpOrnenckux NPOMbILLIEHHUKOB CBECTM Ha HET UCMONb30Ba-
HMe TOKCUYHbIX MaTepnaros 1 3aMEHWUTb UX Ha Boree 3KOMOrMYeckn YnCTbIe.

Cnncok Ncnonb3oBaHHbIX MCTOYHUKOB:

1. http://tiu.ru/Utilizatsiya-othodov
2. http://utilization.svt-stroy.ru/
3. http://www.pererabotka.org/util_org.htm
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ANbTEPHATUBHbIA NCTOYHUK SHEPI MU

Bernopycckuti eocydapcmeeHHbIl yHugepcumem uHghopMamuKku U paduo3reKImpOHUKU
2. MuHck, Pecriybnuka benapych

lopbauesud T. A.
Pobiwkenb O. C. — kaHO. ¢.-x Hayk, doueHm

YrnepoaHble 3axsaT 1 XxpaHeHue, unu Tak HasbiBaemasi Carbon Capture & Storage (CCS), 06bI4HO TpaKTyeTCs kak TEXHOMNOorusl,
KOTOpasi Mo3BONsieT NPeaoTBPaTUTL BblAENEHNE YITEKMCIOro ras3a B aTMochepy Yepes MCrornb3oBaHNe NMose3HbIX NCKOMaeMbIX B aHepre-
TVKE W APYrUX OTPachsix NPOMBILLNEHHOCTW. 3axBaveHHbli CO, CKIOHeH ObITb MOBTOPHO UCMOMb30BaH Kak MCTOYHVK SHEPTUM UM MOXET
HalTN MHOE MPYMEHEHME, a Taloke XPaHUTLCS 6e3 BO3MOXHOCTU ucnyckaHust B atMocdepy. CCS — noTeHumanbHoe CpeacTBO CMArYeHUst
adhdeKToB rmobansbHOro NOTENNEeHNs U NOAKUCTIEHNST OKeaHa.

Ha cerogHsILLHWIA AeHb B MUPE Npou3BoasaTcs 29 TPUIIMOHOB TOHH MapHUKOBbLIX ra3oB Kakablv rof. BonbLvHCTBO
Hay4HbIX AesiTenei, NccrneayoLmx KNMmar, CorfallatoTcsl B TOM, YTO Mbl JOMKHbI COKPaTUTb MUCMyCKaHUe 3TUX 3MUCCUIA Ha
60% — paxe B TOM cryyae, eCiv MMpPOBOe NOTPeGeHne 3HEPIUM OCTaHETCSt HEUM3MEHHBIM. TeM He MeHee, KaXabl MOHW-
MaeT, YTO MUPOBOM CMPOC Ha AMEKTPOIHEPIUM TOMBKO pacTeT. Hu ocTaHOBKa NPOM3BOACTBA SMEKTPOIHEPrNM, HU KOMNMYECT-
BEHHOE COKpaLLEHMNE 3IEKTPOCTAHLMI, HU UX 3aMeHa He SIBMSATCS OOCTOMHBIM peLleHneM npobnembl. Cnpoc Ha nckonae-
Mble BMAbl TONSMBA, BEPOSTHO, OCTAHETCS CUIbHBIM, OCOOEHHO B Pa3BUBAIOLLIMXCA CTpaHax, rae 3HauuternbHas Jons Hace-
NEHNs B HacTosiLLee BpEMS HE MMEET OCTyNa K AreKTpu4ecTBy. TeM He MeHee, BOMpoC C Ype3aHNeM KOnM4ecTBa Yrieku-
CIioro ra3 CToMT BeCbMa OCTPO. Y4yeHble noac4utani, Yto rnobanbHble BbIOGPOChHI NAPHUKOBLIX rA30B B pe3yrnbTate AedTerb-
HOCTW YernoBeka yBenuunnnck Ha 70% B nepviog mexxay 1970 n 2004 rogamu, a BeIGpoCk! ABYOKUCH Yriepoaa BbIpOCnv Ha
80% 3a TOT e nepuog. MiccnepoBaTtenu Takke MOAOLLNN K MbICIM, YTO TEXHOMNOMMS yraBnMBaHUS U XpaHeHWs yrnepoga
MOXET MOMOYb CHU3WUTL 3TV NoKasaTenu 4o 340POBOrO YPOBHSI.

[onroe Bpemsi naest 3axsarta U NOCMeOyHLLEro XpaHeHNs yriepoaa kasanack Yepecyyp abCTPaKTHOM M CIIOXHON,
XOTS U Npu3HaBanacb ee acpdekTmBHOCTb. HecmoTpst Ha To, 4to CO; B TeYEHME HECKOSbKUX OecATUneTui bbin BBeageH B
reoniornyeckme chopmaumm Ans pasnmMyHbIX Lerner, B TOM YMCre NoBbileHns HeddTeoTaaun, AONroCPOYHOe XpaHeHUst yrie-
KMCIOro rasa siBNsieTcs OTHOCUTENBHO HOBOM koHuenuuei. Global Research Technologies npogemoHcTprpoBana npeasapu-
TenbHY0 NPOTOTMMN TEXHONOMMK 3axBaTa Bo3ayxa B 2007 roay.

YrnepogHble 3axBaT U XpaHeHNe — TEXHOIOrMS yrnaBnvMBaHWUsa SMUCCUIA AVOKCKUAA Yrnepoaa U3 KpynHbIX TOYEYHbIX
WCTOYHMKOB, TaKUE KaK 3MEKTPOCTaHLMM Ha MCKONaeMoM TOMMUBE, TPAHCTIOPTUPOBKY €70 K MECTY XpaHEHUs U cOavm ero Tam,
roe 6ynet rapaHTupoBaHo NpenoTBpalleHo nonaganne CO, B aTMocdepy. YnaenueaHue u xpaHeHue yrnepoga (CCS) sie-
nsIeTCs NPOLECCOM, MPU KOTOPOM MOXET ObiThb 3axBaveHo 1o 90% auokemaa yrnepoaa. Takum obpa3om, HarnsigHo AeMOH-
cTpupyeTcs acbdekTMBHOCTL NogobHom TexHornormm. CCS, NpyMeHEHHbIE K COBPEMEHHOM TPaAVLMOHHON 3MeKTpOCTaHUmK,
Mormm 6bl cH13WTL BbIbpockl CO, B aTMocdepy npymMepHO Ha 80-90% no cpaBHEHMIO C 3aBOAOM, MULLEHHBLIM 3TON TEXHOMO-
rvn. Bonee Toro, CCS mrpaeT BaxkHyto ponb B 06ecrneyeHn NpoM3BOACTBEHHbIX OTpacnen. Hanpumep, npouecc narotoene-
HUS CTanM 1 LUeMeHTa CMOXeT npogosmkaTte paboty 6e3 comyTcTytolmx BbiopocoB. MITOWIK cumtaeT, YTo 3KOHOMUYECKUI
noteHunan CCS moxeT cocraensate oT 10% 8o 55% oT obLumx ycunuii no cokpalleHuto Beiopocos yrnepoaa Ao 2100 roga.

Mono6Hyto 3dhdEKTUBHOCTE U MHOTOMDYHKLIMOHANBHOCTL rapaHTUpYeT TPEXYPOBHEBas! LieMb, KOTOpas U npeacras-
nsieT nocnenoBaTensHOCTL NPOLIECCa YNaBnvBaHWs 1 3axBaTa YITEeKUCIoro rasa.

Bo-nepBbix, TEXHONMOMMN 3axBaTa AenalT BO3MOXHbLIM OTAENeHNe AMoKeuaa yrrepoaa OT rasoB, 0OpasytoLLmxcst
npy NPON3BOACTBE SMEKTPOIHEPTUM M MPY NMPOMBILLIIEHHBIX MPOLIECCaX OOHMM U3 TPEX CNOCODO0B: ChbeMKa A0 CKUraHus, no-
Ccrie 3axBaTa CropaHusi U KUCNOPOAHOM CropaHus.

BTopoii aTan - TpaHCnopTMPOBKa Yrmekvcrioro rasa. [ns 6e3onacHoro XxpaHeHWs YriekMcnbIi ra3 TpaHCopTUpyeT-
€S Mo TpyGonpoBoAy MM Mopckvm nyTem. TpybonpoBoa B AAHHOM Cryyae SBMSETCS CaMON AELLEBOV anbTepHaTVBON.

B koHe4HOM uTOre AMOoKCUA Yrrepoaa COXpaHsAETCs B TLIATENbHO OTOBPaHHbIX reonoryeckmx oopMaLmsx: Ha He-
CKOIMbKMX KUIMOMETPAX HWKE MOBEPXHOCTU 3EMIM, B UCTOLLEHHBLIX HEPTAHBIX 1 ra30BbIX MECTOPOXAEHUSX UK FITyOOKMX CO-
neHbIX hopMaLmsix BOAOHOCHBLIX FOPU3OHTOB.

B kaxgon Touke CCS-Lienu, OT Npomn3BoaCcTBa 40 XpaHEHUSs!, MPOMBILLIEHHOCTb UMEET B CBOEM PaCMOPSKEHWN Psifl
TEXHOMOMYECKMX MPOLIECCOB, KOTOPbIE OKa3bIBaKOT CEPbE3HOE BMUsiHME Ha 300poBbe U BesonacHocTb. Kommepueckoe BHe-
OpeHne TEXHOMOrMM YrMepoaHOro 3axeBaTa U XpaHeHust ByaeT BktoyaTb B cebs coyeTaHne METOLOB MOHUTOPUHIA U Frocy-
[apCTBEHHOTO PErynmpoBaHusi.

Bce BbllwenpuBeaeHHble hakTbl AaloT OCHOBaHWE OLEHMBAaTb MPOLIECC 3axBaTa M xpaHeHusi yrmepoga (Carbon
Capture & Storage) kak TEXHOMOIMI0 BbICOKO3(MMEKTUBHYIO Y MHOTODYHKLMOHanbHyto. 3axeadeHHbii CO, MOXET ObITh No-
BTOPHO MCMOMb30BaH B KA4ECTBE MCTOYHMKA SNEKTPOIHEPIW, YTO YOOBMETBOPSET cpa3dy ABYM rrobarnbHbiM 3anpocam co-
BPEMEHHOCTU: COOTBETCTBUE pacTyLLEel NOTPEGHOCTM B SMEKTPOSHEPTUM U 3HAYMTENBHOE CHIbKEHME ypoBHst CO,, nona-
[JatoLLero B aTMocaepy U, kak CreacTBYE, Bbi3bIBAOLLETO «MapHUKOBLIA addekT». Opyrumu cnosamu, CCS — Heobxoavmast
Mepa 6opbbbl ¢ rmobanbHeIM noTenneHeM. MexayHapoaHoe aHepreTudeckoe areHTcTBo (MOA) yTBEpXKOAET, UTO yrnepoa-
Hble 3axBaT M XpaHEeHMe MOXET COKpaTUTb rmobarnbHbie BbIGpock! yrnekmcnoro rasa Ha 19%, a 6opbba ¢ nameHeHvem knu-
maTa MoxeT cTounTb Ha 70% Gonblue 6e3 ncnons3oBaHnsa AaHHON meTogukn. CCS sBnsieTcs KMloYeBbIM MHCTPYMEHTOM B
6opbbe C n3MeHeHeM KnMmara, rapaHTUpyeT obecrneyeHne aHepreTuieckor 6e3onacHoCT, co3aaHnsa paboymx MecT 1 3Ko-
HOMMWYECKOro MPOLIBETaHWA. JTa TEXHONMOMMA — peakvui criydan HGanaHca Mexay YeroBeYecKVMM 3arnpocamu Y COXPaHHO-
CTblO NpUPOAbI.

Cnncok Ucnonb3oBaHHbIX MCTOYHUKOB:

1.  www.ccsassociation.org/what-is-ccs  [OnNeKTpoHHbIN  pecypc]. — OneKTpoHHble OaHHble. — Pexum pgoctyna:
Wwww.ccsassociation.org.

2. en.wikipedia.org/wiki/Carbon_capture_and_storage [OnekTpoHHbIN pecypc]. — ONeKTpoHHble AaHHble. — Pexum goctyna:
http://en.wikipedia.org/.
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BO3OENCTBMUE HA OKPYXAIOLLUYIO CPEQLY NPEQNPUATUNA
AEPEBOOBPABATbLIBAIOLLEUN OTPACIIU

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpoHUKU
2. MuHck, Pecnybnuka benapych

Koxypo A.A.
MenbHuyeHko [J.A. — kaHO. mexH. Hayk, QoueHm

[Hoknag nocesileH BO3AENCTBUIO HA OKpYXaloLLyto cpedy npeanpuatuii AepesoobpabaTbiBatoLen otpacnu Pecnybnvkm
Benapycs.

OueHb OCTPO CTOWUT B HacTosilee BpeMs npobrnema OTXOAHOCTU LEeMmniono3Ho-0yMaXkHbIX KOMOMHATOB.
MHOroToHHblE OTXOAbl ATUX NPEANPUATUIA CKNagupyloTcs, 3aHMmMas bonblune Mnowaamn 1 oTpMuaTenbHO BO34ENCT-
BYysi Ha OKpyxatoLyto cpegy. OcHOBHbIMM MeTodamu 60pbObI C 0TX0AaMM ABNATCA MX CxuraHne nubo nepepaboTtka
C Lenblo MONy4YeHns NonesHbIX NPOAYKTOB.

NecHas, gepesoobpabatbiBarolas 1 LEennono3Ho-6yMmaxHas NpoMbILLIIEHHOCTb — OHA U3 CTapenLumx oT-
pacnen Benapycu. B coctaB oTpacnu BXOAAT crniegyloline nogoTpacnu: feco3arotoButenbHas — 3aroToBka M
TPaHCMOPT APEBECUHbI; NleCHas — BbiMycKaeT AeNoByl0 ApeBecuHy, nunomMartepuansl; AepeBoobpabaTtbiBatowas —
NPOV3BOACTBO CTPOUTENBHLIX AeTanen U3 Aepesa v NAUT Ha ApeBecHOW ocHoBe, Mebenu, cnnyek, daHepsbl, Npous-
BOACTBO M PEMOHT AePEBSAHHON Tapbl; LEennono3Ho-6ymaxHas — Npou3BoACTBO Lennionosbl, bymaru, kapToHa; ne-
coxvMmuyeckasi U rmaponus gepesa.

C KaxxgbIM rogom pacTtyT notpebHOCTM B pecypcax, Bcé bornbLue BbinyckaeTcd NpodyKumn, a cnegosarenb-
HO B pasbl yBenuunsaeTcs Bbipybka AepeBbeB. MNomumo Beipybkm neca gepesoobpaboTka ABNseTcs 3arpasHuTenem
oKpyxatowen cpegbl. A MMEHHO, BbIOpockl B aTMocdepy, cOpockl B rugpocdepy n negocdepy (rpyHT). AKTyarnb-
HOCTb [AAHHOrO AOKMafda 3akfio4aeTcs B OCBELLEHWM BOMPOCOB 3KOSOMMYECKOro 3arpsi3HEHUs OKpyKatoLen cpeabl
AepeBoobpabaTbiBaloLLeit oTpacnbio U METOA0B, UCMOSb3YHOLNXCA HA MPOM3BOACTBE AN YMEHbLUEHUS BpedoHOC-
HOro Bo3gencTaus [4].

M3yyeHne npobnembl yTunmsaumm OTXO4OB M NnepepaboTky makynaTypbl B LIENono3Ho-6ymaxHon npo-
MbILLIIEHHOCTM OCTaEéTCH aKTyarnbHOW U cenyvac.

JlecHon coHg Benapycu HacuMTbIBaeT 6onee 9,4 MnH. ra, NecncTocTb TeppUTOpUn 39 %. 3anac gpesecu-
Hbl Ha KOPHIO oueHnBaeTcd B 1,6 mnpa. M°. EXeroaHblii NpuUpoCT cocTaBnseT 31 4 mnH. M° ApesBecuHbl. Ha oHoro
xutensa pecnybnukm npuxoamtes 0,86 ra NoKpbITbIX lecom 3emenb 1 6onee 170 M apeBecHoro 3anaca. B benapycu
OHOBPEMEHHO C yBenuyeHvem obLien nnowagu necHoro oHga HabmogaeTcs M YCTOMYMBBIA POCT Nrowagen
npucneBaloLmx, CrenbiX U NepecTonHbIX HacaxaeHwin. 3a ABaguaTUIEeTHUA Nepuoa Nnowaab crnenbiX ApeBoCTOEB
yBenuuunack 6onee yem B ABa pasa. 3a nocrnegHue 60 neT necucTocTb pecnybnukmn ysenuymnacb NoyTu BABOE U
[OCTUrNa MakcMMarnbHoOro 3HadeHust 3a 6ornee yem cronetHun nepuog (1901 rog — 37,6 %). B pesynbTtate nnaHoso-
ro perynupoBaHusi o6bemMoB pybok neca, B nepByto ovepeab, pyook rmaBHOro nonk3oBanus, obwuin 3anac Hacaxge-
HWUI yBenuuunca B 1,6 pasa, 3anackl cnenomn ApeBecuHbl coctaBunm 202 MrH. m°. Ecnv B 1989 rogy aons cnenbix
necos coctaensna scero 2,3 %, 1o cerogHs yxe 11 %.

ExerogHo yBenuumBaeTcs pacyeTHasa necoceka no pybkam rmaBHOro nonb3oBaHWs NecoM (HayyHo O6OCHO-
BaHHasA HOpMa MSBATMSA PeCypCoB cnenou ﬂpeBeCMHbl) Ha 2010 rog oHa 6bina yTBepXaeHa B pasvepe 7.6 MIH. M°,
Ha 2011 rog — 8,3 MnH. M Ha 2012 rog — 8,7 MnH. M Ha 2013 rog — 9,3 MnH. m” [3].

OKCMopT fecHow npoaykuun senseTcs Ansg benapycy nctoyHukom moctynneHuns BantoTel. benapycb akc-
noptupyet B cTpaHbl CHI™ me6enb, obou, Tapy, baHepy, ApeBEeCHOBOMOKHUCTbIE NnuTbl. [ToTeHumanbHble NoTpebHo-
CTU B OpeBeCUHe YKpauHbl OrpoMHbl — 26 MrH. M3 B rog. MotpebHocTn MonaoBel, ApMmeHuun, Azepbangxana, [py3vu
paBHbl 18 mnipa. M> B rog,.

OcyulecTBnsiemasi peCcTpyKTypusaumnsi NECHON MHOYCTpUKN (M3MeHeHne dopbl COBCTBEHHOCTM, pacluMpeHue
MapKeTMHIOBbIX UCCNEeAO0BaHNIN, BOCCTAHOBIEHMNE SKOHOMMYECKUX CBA3en co cTpaHammn CHI™ 1 nomck HOBbIX NapTHe-
pOB) TaKke MOryT CMOCOOGCTBOBATb COXPAHEHWUIO NECHOro KOMMeKca M aKomormveckoro 6anaHca Ha TeppuTopum
Haluewn CTpaHbl Kak TPaanLUNOHHOM OTpacnun Xo3anCcTBEHHOM cneunanuaauum [2].

Cnmncok Mcnosb3oBaHHbIX MCTOYHNKOB!

1. BenbuunHckas, 1. . TpombliwneHHas akonorvs B AepeBoobpaboTke: y4eb. nocobue : Ansa ctyaeHToB 3 Kypca neco-
NPOMBbILLIIEHHOrO hak. Mo HanpaBneHuio NoaroT. - BopoHex, 2013. - 303 c.

2. [onHckasa C.A. OCHOBbI 3KONOrMM 1 3KOHOMUKa Npupogononb3oBaHus: yyeb. / C.A. [loHckas. — MH.: MUTCO, 2006. -
80 c.

3. WHcTpyKumMs o nopsigke oTHeCceHus OO bEKTOB BO3AENCTBUS HAa aTMOC(EPHbIN BO3AyX K ONpeAeneHHbIM KaTeropusiM:
yTB. M-BOM NpupoAHbIX PeCypcoB 1 OXpaHbl Okpyxatowen cpedbl Pecn. Benapyck 29.05.2009. — MuHck: Aukra, 2009. 7 c.

4. KowmsaruH B. M. 3konorusa n npomMbiwneHHocTb. — M.: Hayka, 2004. — 252 c.

5. CaBeHok A.®., CaBeHok E.N. OcHOBbI 3KOMOMMM 1 paumoHanbHOro npupoaononb3oBaHus. — MH.: Can-But, 2004. -
432 c.

6. LUumosa O.C.; Cokonosckuit H.K. OcHOBbI 3KONOrMmM 1 3KOHOMUKa NPUPOAOMNONb30BaHUst: y4ebHuk. — MH.: BIraY,
2001. - 368 c.
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AHANN3 N OLEHKA PUCKA BO3HMKHOBEHUSA YPE3BbIYANHOW
CUTYALUU B YCNOBUAX UHOPOPMATU3ALIMA OBLLLIECTBA

Benopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapych

lMopgpeHosuu B.A.

MenbHuyueHko [J.A. — kaHO. mexH. Hayk, QoueHm

B coBpemeHHOM 06LiecTBe OOHOW U3 MPUOPUTETHLIX 3a4ay SBMSAETCS 06ecneyeHme CTPYKTYPUPOBAHHOW [4OCTOBEPHOM
VHopMaLmeit Bcex cdep AeATENbHOCTU C Lenblo NPUHATUS 3(EKTUBHOTO PELLEHUS B CHIOXMBLUEHCS CUTyauuu B KpaTyanwmne
cpoku. Kpome Toro, pewmnts npobnemy nHgopmMaumoHHoin obecneveHHocTn Pecny6bnvku Benapyck B HekoTopbix obracTax (B AaH-
HOM Criy4ae — aHanm3aa y OLEHKN PUCKOB BO3HUKHOBEHWS YpE3BbIYaiiHbIX CUTYaLWiA).

B HacTosee BpeMsa AeATenbHOCTb OTAEMbHbIX II0AENW, rPynn, opraHnsaumn u, B Lenom, obliectsa Bcé B
6onbLUen cTeneHn 3aBMCUT OT MX MHAPOPMMPOBAHHOCTU U CMOCOBHOCTM 3P(PeKTMBHO MCMONb30BaTbh UMEHOLLYICS
nHdopmaumio. lNpexae YeM NPUHATL HEKOTOPOE peLLeHne, 3a4acTylo MPUXOAUTCHA NPOBOAUTL OFPOMHbIE PaboTbl Mo
noucky, cbopy Heobxogumon unHcpopmaumu, eé nepepaboTke M aHanu3y. [NpuHATME BepHOro pelueHns B nobon
chepe TpebyeT 06paboTkn Gonblmx 06BEMOB NHOpMaLmK. B coBpeMeHHOM Mype o6LLEeCTBO NepeHachILLeHO UC-
TOYHUKaAMM N KONMYECTBOM AaHHbIX, YTO ABMNSETCA Noka ewwé HepeléHHon npobnemon. [oaToMy YacTo npmuxoauTcs
npuBnekaTb AOMONHUTENbHbIE CeunanbHble TEXHUYeCcKMe CpeacTea.

Takum 06pasom, MOXHO ckasaTb, YTO B HACTOSALLMI MOMEHT NMPOUCXOANT aKTUBHBIN NpoLecc nHdopmaTnsa-
ummn obuiectea. MHdopmaTusaumsa oblectsa — 3TO peanusaums KOMNekca mep, HanpasreHHbIX Ha obecneveHne
MOSIHOTO N CBOEBPEMEHHOTO MCMOMb30BaHWSA JOCTOBEPHbIX 3HAHWI BO BCEX OOLLIECTBEHHO 3HAYMMbIX BUAax 4enose-
Yyeckon geAtenbHocT. OCHOBHOW Lienbio MHdopMaTusaumm sensieTcs obecneveHne peLleHnst akTyanbHbIX BHYTPeH-
HMX npobnem rocygapcTea, a Takke yAOBMETBOPEHWE Crpoca Ha MHpopMauMoHHble NpodykTel KU ycnyrn. Ocoboe
BHMMaHWe 3[4ecb yaensieTcs Mepam, HanpasfieHHbIM Ha addekTnBHOe obecneyeHe NCnonb3oBaHUsi 4OCTOBEPHbIX,
CBOEBPEMEHHbIX 1 NCHEPNbIBAOLLMX AAHHbIX B MOOLIX BUAax 4ernoBevyeckon AeaTenbHOCTH.

Bcneacrene Hay4yHO-TEXHUYECKOTO Nporpecca, KoTopbln B GOMNbLUMHCTBE CBOEM criocobecTByeT pocTy 6naro-
COCTOSIHNSA 06LLecTBa, He3aLMLLIEHHOCTb NI0AEN OT ONacHOCTEN BO3HWKHOBEHWUS Ype3BblHalHbIX CUTyauuin Bo3pac-
TaeT. 3TO MOXHO HabnogaTe NO TEHAEHUMM PoCTa YMcna aBapui U katacTpod, KOTOpble, Kak NpaBuo, CONpPOBOX-
[aloTCsa YenoBeyeckMUN 1 MaTepuanbHbiMy noTepsmu. NpuunHaMm Takoro SSBNEeHWS Criyxar:

1. Vcnonb3oBaHue NoTeHumManbHO ONacHOro Cbipbs B NPON3BOACTBE.

2. YcnoxHeHue TeXHOMOrM4eckux NpoLeccoB BO BCex cdhepax AenaTenbHOCTH.

3. Hanuume koHCTpyKTOpCKMX HegopaboTok B MexaHuM3Max u obopyaoBaHuM, KOTOpble MOTYT MOBMeYb 3a
cobon HencnpaBMMble OLLNGKM.

4. WcyepnaHne BCEBO3MOXHbIX NPUPOAHBLIX PECYPCOB U3 OKpYXKatoLwen cpeabl v Ap.

OnacHocTb Ans obLiecTBa Takke NPeacTaBnsaoT Ype3BblYalHbIX CUTyaLUMN, BO3HUKLLNE B pedynbTaTe npu-
POAHbIX ABMEHUIN (CTUXMIAHBIX O€ACTBUIN), TEXHOrEHHbLIX aBapuii U KaTacTpod.

B cnoxuBLumnxca ycnosusx BaXKHO 3abnaroBpemMeHHO pacnosHaTb BO3MOXHYHO HagBUralooLLyloCs ONacHOCTb,
TO eCTb OCYLLECTBUTb aHanM3 KOHKPETHON CUTYaLMN U OLLEHWUTb PUCK €€ BO3HNKHOBEHMS, NMOCKONbKY OCHOBHOW 3ada-
Yen 3a4ech ABMSETCs: n3bexaTb CepbE3HbIX YENoBEYECKUX 1 MaTepuanbHbix noTepb. OueHka pucka BO3HUKHOBEHUS
Ype3BblYalHOM CUTYyaLMN — NPOLLECC 4OCTAaTOYHO CMOXHbIN, TPYA0EMKUIA 1 Tpebytowmii rnybokoro aHanunsa 6onbLuo-
ro KonMyecTBa CTaTUCTUYECKMX AaHHbIX. Ha nepBom aTane npoBoAWTCS KavyeCTBEHHbIM aHanu3 — onpeaeneHne dak-
TOPOB pucka, 06nacTu Nx BO3HUKHOBEHMSA 1M BUAOB. [lanee oCyLeCTBNAETCA KONMMYECTBEHHbIM aHann3 — YncneHHas
OLeHKa BEPOATHOCTU BO3HMKHOBEHMS YC. CepbE&3Hyto npobnemy 3aeck cocTaBnsieT BTOPOWM aTan (KONMYeCTBEHHbIN
aHanus), NockonbKy TpebyeT 3a cobon cbopa GonbLIoro 06bEMA UCXOAHbLIX AAHHbIX, KOTOPbIE, B CBOK O4yepeab,
AOIKHbI ObITb 4OCTOBEPHBIMU, YETKO CTPYKTYPUPOBAHHBLIMU M OPraHN30BaHHbLIMW.

PewweHne gaHHon npobrembl — paspaboTka MHpOpMaUMOHHOrO pecypca Mo aHanu3y U OLEHKe PUCKOB.
BBuay reo3aBncMMOCT AaHHbIX MCNOMb30BaHNE Takoro poda 3apybexHbIX MCTOYHMKOB Ha TeppuTopumn Pecnybnmkm
Benapycb He npedcTaBnsieTcsi BO3MOXHbIM, OAHAKO €ro Hanmune OKaKeTCs OY4eHb NMOMe3HbIM, NOCKOSbKY aHaroros
B Hallen cTpaHe HeT. Takoln pecypc NO3BONUT pewmnTb Npobnemy adpeKkTBHOro NonyvyeHnss Heo6XOANMbIX OaHHbIX
B KpaTyanLume Cpoku 1 ¢ MMHMMAarnbHbIMK 3aTpaTamu.

Kpome Toro, ero AoCTYnHOCTb M OTKPLITOCTb AACT BO3MOXHOCTb UCMOMb30BaTh AaHHbIE B y4ebHbIX 3aBefe-
HusAX (B 4YacTHocTu, BY3ax). A 370, B CBOIO O4epefpb, MO3BOMUT NocrneaoBaTb Npoueccy MHdopmaTnsaumm, 4To Ha
AaHHbI MOMEHT akTyanbHO. brnarogaps en npoucxoanT MHTerpaums MHOPMALMOHHBLIX TEXHOMOMMI C Hay4HbIMMU,
BM3yanusaums npeacrasnsemMon MHdopmauum, 4OCTYNHOCTb K MCTOYHUKaM JOCTOBEPHOW MHAOPMaLUM — OCHOBHblE
acnekTbl B NOMb3y BHeAPeHUs: NHpOpMaLIMOHHBIX pecypcoB B obpasoBaTenbHyio cdepy.

Takum obpasom, paspaboTka UHGPOPMAaLMOHHO pecypca Mo aHanu3y U OLEeHKe PUCKOB MO3BOMNWUT peLunTb
cregylowe 3agaudu:

1. Ob6ecneyeHne CTPYKTypMpOBaHHOW, AOCTOBEPHOW MHAOPMaLMEN NO aHan13y 1 OLEeHKe pMcKoB obLyecT-
BO B KpaTyanLume CPOKM C Lienblo NpeaynpexaeHns BO3HUKHOBEHMS Ype3BblvaHbIX CUTYaLun.

2. PeleHve npobnemMbl OTCYTCTBUS MHOpMaLmoHHon obecneveHHocTn Pecnybnvku Benapyck B obnactu
aHanusa n OLEHKN PUCKOB.

3. OpraHusaums OTKpbITOCTU 1 AOCTYNHOCTU pecypca ANns Bcex cdep AeATenbHOCTU, rmaBHbIM obpasom —
obpasoBaTenbHOW.
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Cnncok Mcrnornb30BaHHbIX NCTOYHMKOB!

1. AcaeHok N.C, Nyb6awes J1.M., HaBowa A.W. 3awnTta HaceneHns n xo3sncTBeHHbIX 06 bEKTOB B Ype3BblvaHbIX CUTya-
umax./YyebHoe nocobue. MH. BI'YUP, 2000.

2. IeskeBny B.E. Qkonornyecknin puck - 3aKkOHOMEPHOCTU PasBUTKSA, MPOrHO3 U MOHUTOPUHT. MuHck, MNpaBo 1 3koHOMU-
Ka, 2004.

AHANN3 COBPEMEHHbLIX METOAOB U CPEACTB MNPU
BE3OIMNACHOW 3KCINYATALUUU TA30BOIO ObOPYONOBAHUA

Benopycckuli eocydapcmeeHHbIl yHugepcumem UHGhopMamuku U paduoarieKmpoHUKU
2. MuHck, Pecnybnuka benapyco

LeopkuH H.U.
MenbHu4yeHko [.A. — kaHO. mexH. HayK., doueHm

MpupoAHbI ra3 - COBPEeMEHHbIN CTOYHUK TENMOBOW 3HEPrnM, MOBCEMECTHO NoTpebnsiemMblii B Halleln ctpaHe B BbITy 1 npo-
MbILLUMEHHOCTU. B CTpyKType noTpebneHus TonnmMBHO-aHEpreTnyeckux pecypcos B Pecnybnuvke Benapycb npupogHbiv ra3 3aHMmaeT
okono 60%.

Mpouecc 4obblun 1 NOAroTOBKMN NPUPOAHOTO rasa, Kak M OCTarbHbIX MCKOMNaeMbIX, TEXHONOMMYECKN CIIOXEH, HO
CpaBHWUTENbHO Bonee 3KOHOMWYHBIN. Takke NPUPOAHBIV ra3 UMEET pAd NPEMMYLLECTB: MUHMMArbHbIA MPOLIEHT OTXO-
0B ropeHus;, 9KOSIOTMYHOCTb, BbiCOKasi TensiootAava u TemnepaTtypa ropeHusi, BO3MOXHOCTb TPyOONpoBOAHONW TpaHC-
NMOPTUPOBKM, BO3MOXHOCTb MCMOMb30BaHNS aBTOMaTUYECKUX KOTErbHbIX arperatos ¢ Bbicokum KI.

OpHako rasoBo3AyLUHas CMeCh ABMAETCS MOXapo- U B3PbIBOONACHOW 1 HapyLUeHWe npasBun aKkcniyaTaumm ra-
30B0ro obopyaoBaHus (MPenMyLLEeCTBEHHO B ObITOBbIX YCIOBUSIX) HEPEAKO CTAaHOBUTCS NPUYMHON NOXapoB U Ype3Bbl-
YarHbIX cUTyaumin. Tak Kak UCKIYUTE YenoBeYecknin (oakTop HEBO3MOXHO, 415 NPeAoTBPaLLEeHNs aBapyin 1 BbisBne-
HWS Ypes3BblYariHbIX CUTyaLMIn HA paHHWUX CTagusaX pasBUTUS HEOBXOAMMO BHeOpPEHWe U JKCMyaTaums HagexHbIX cuc-
TEM MOHWTOPUWHIa 1 YNpaBreHns rasoBbiM o6opyaoBaHUEM, 0ObEeANHEHHbBIX COBPEMEHHBIMW CUCTEMaMM CBS3W, B CO-
YyeTaHUM C CUCTEMaMM OMOBELLEHUSI O Ype3BblYalHbIX cuTyaumsix. [oxapHylo onacHOCTb NPeACTaBnsoT Kak Bo3ropa-
HWS1, Bbl3BaHHblE HENCNPAaBHOCTLIO ra30BOro 0600pyA0BaHUsA, Tak U MHTEHCMBHOE PacnpoCcTpaHeHWe OrHsi B pesynbrarte
JeToHauMM CMecu B Criydae yTeyku rasa, kotopasi BO3MOXHa Npu SOCTWMKEHWUN KOHLEHTPALMK YrNeBogopoaoB B CMECH
HWXXHero npegerna socnnameHsiemoct 6ytaHa — 1,9%. OTgenbHONM M akTyanbHoW Npobnemoi sBnsieTcs yrposa yay-
Wbs oT npesbiweHns MOK yrapHoro rasa B NomeLLeHUM, YTO, Kak NpaBumo, CBA3aHO C HEMCMPaBHOCTbIO AbIMOXOAOB,
HapyLLUeH1eM NpaBun AKCMnyaTaLmMm BEHTUNALMN.

[ns geTtekTMpoBaHUsi yTEYKM rasa npumeHsietTcs 6eiToBon curHanmaatop no FOCT 5542-87 ¢ BO3MOXHOCTbIO
NOAKINIOYEHUS K ceTu Yepes nHTepdenc Rs485 nnu no paguokaHany ¢ popmatom nepegayun gaHHbix Zigbee, OCHOBbI-
BaIOLLMIACA Ha KOHLIEHTpaLuUK yrieBogopoaHbIX ra3oB Ha doHe obLueit ra3oBol cMecy.

[ina onepaTMBHOIO OTKMIOYEHWS aBapWHbBIX Y4acTKOB ra3onpoBOAOB NOAXOAWT NpUMEHEHWE ra3oBbIX Knana-
HOB C CEpBOMNPUBOAOM W AUCTaHLMOHHBLIM YNpaBrieHWEM, BKIMOYEHHbIX B €OMHYI0 CUCTEMY MOHWUTOPWHIA COCTOSIHUS
rasoBoro obopygoBaHusi. [ToMMMO 3TOro, Takke MOXET UCMONb30BaTLCA MEXaHU3M NePeKPbITUSI NOBPEXOEHHOIO yya-
CTKa MarucTpanv Mo BenuyvMHe rpagveHTa nageHvs AaeneHns 3a Tpebyembit NpomexyTok BpemeHu (nmateHT RU
2109205). YcTponcTBO CNOCOBHO (PYHKLMOHMPOBAaTL 6€3 MOCTOPOHHMX MCTOYHWKOB 3HEPTUM, XapaKTepuayeTcs Haaex-
HOCTb0 PYHKLIMOHMPOBAHUS MPY NMPOCTOTE KOHCTPYKLIMN.

He TepsieT akTyanbHOCTM UCMOMNb30BaHWE M3BeLLaTenen noxapHbIX AbIMOBbIX aBTOHOMHbBIX MU u3BeluaTenemn
aBTOHOMHbIX TennoBbix cornacHo TY PB 190414683.001-2013. Ansa onpegeneHns nNpeBbIlLUEHNS AOMYCTUMON KOHLIEH-
Tpaumm yrapHoro rasa npumeHumbl yctponcTtea tuna TY PbB 1.6-21318605-002-2013, Takke ¢ BO3MOXHOCTbLIO BKIOYe-
HUS B CETb YNPaBneHNs NeKTPOHHbIMW YCTPONCTBaMM.

K OCHOBHbIM TEXHOMOMMSAM OpraHM3aLmmn CUCTEMbI CBA3U MOXKHO OTHECTM:

1. Ncnonb3oBaHne NpoBOAHLIX KaHaNoB CBA3W. B AaHHOM criydae CnoXHOCTb 3aKioyYaeTcs B NOKPbITUN 3Ha-
YUTENbHOW TEPPUTOPUM NPOBOAHON ceTblo. OBLIMHO ANA 3TMX Lienen UCnonb3yeTcs CyLLecTByoLWwas HpacTpyKTypa.
OpaHako Mcnonb3oBaHWe AaHHOro MeToda He JAeT rapaHTUA HagEeXHOCTH, Tak Kak BO BpeMs CTUXMIAHbIX 6e4CTBUIN MO-
XeT Npon3onTy 06pbIB NPOBOAHLIX NINHNIA;

Tarkoke BO3MOXHa UHTErpauusi C AOMOMOHHOW CEThIO C LIeNbio TPaHCNALMU COOBLLEHNI B KaXayto KBapTUpy.

2. UcnonbsosaHne GSM-kananos. Vcnonb3oBaHne GSM He MOXeT SBNATLCA €4UHCTBEHHBIM METOAOM Oro-
BELLEHWSA HaceneHus, Tak Kak B cryvae, Hanpumep, Teppopuctudeckoro akta GSM-kaHanb! He paboTtaloT us-3a nepe-
rPy3Ku.

3. Vicnonb3oBaHune cneumannsnpoBaHHOro paguokaHana. 3To ABYXCTOPOHHAS padnoKaHarbHas CBA3b Mexay
YCTPOWCTBaMM CUCTEMbI OMOBELLEHNS HACeNeHUsi Ha CneumanbHO BbIAENEHHbIX YacToTax. ATO MaKCUMasibHO Hapex-
Has 1 He NnoABepXKeHHasn neperpys3kam nMHUS CBS3M.

AHanua otpacnu nokasarn, 4to 6e30nacHOCTb MCNONb30BaHWSA ra30BOro 060PyAOBAHNSA 3aBUCUT OT OpraHu3a-
LIMOHHOW CMCTEMbI €70 OBCNYXMBAHWSA U TONBLKO MOTOM OT €ro TEXHNYECKOro coseplueHcTBa. KpainHe BaXXHO npumeHe-
HVe MOoOXOAALEro No TEXHUYECKM napameTpam obopyaoBaHMs, Tak Kak OnacHOCTb NpeacTaBnsieT neperpes (M3-3a
HEeCOOTBETCTBMSA TENMOBOW MOLLYHOCTM W/MAN HEMCMPaBHOCTMN ra3oBbIX FOPENoK, OTCYTCTBUS UMW HEUCNPAaBHOCTL Mpu-
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6opos KOHTpOns TemnepaTypsbl) " HeronHoe cropaHue rasa (nedexTbl NpoeKTMpoBa-
Hus\nponssoacTBa\MOHTaxa\obCcnyxuBaHUs ropernok, NPMBOASALLME K HAPYLLEHWIO COOTHOLLEHMS ra3oB B CMeCH).

Mcnonb3oBaHne Bcex BblLLENEPEYNCIIEHHBIX TEXHOMOMMIN U CPedCTB B KOMMMEKCe MO3BOMUT CBECTU K MUHW-
MyMY BO3MOXHbIN yLepb OT aBapuii, CBA3aHHbIX C ra3oBbIM 060pya0BaHNEM.

Cnuncok MCcronb30BaHHbIX UCTOYHUKOB!
1. O6ecneyeHne 6e30MacHOCTU XM3HeEeATENBHOCTM : Mpobnembl 1 nepcnekTyBbl : B 2-x 4. Y.1. — MuHck: KW, 2014. — 212 c.
2. Bonkos, O.K. MNpaBuna noxapHon 6eaonacHocTy ¢ kommeHTapusimu/ O. K. Bonkos// Mockea, 2005. — 274 c.
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Cekuus

«HXXeHepHana rpacdpuka»
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NMOCTPOEHUE NIMHUN NEPECEYEHUSA NMOBEPXHOCTEW
METOOOM J3KCLEHTPUYECKUX CDEP

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

XymopHas E. B., ®ubuk [. A.
AmernbyeHko H. 1. — kaHO. mexH. Hayk, doueHm

O6LWwmMM cnocobomM NOCTPOEHUS NIMHUM NepeceveHnst OAHON NOBEPXHOCTU APYrol0 SBMSETCS HaxXoXAeHUe ToYeK 3TOW NMUHUK
MpM MOMOLUM CeKYLMX MOBEPXHOCTEW-NOCPedHNKOB. B kayecTBe Takux MNOBEPXHOCTEN-NOCPEAHUKOB Havbonee vacto
UCMONb3YHTCA NIOCKOCTU UMW Cepbl, a MpU PELLUEHUM HEKOTOPLIX 3aday NPUMEHSIOT JaXe UMIMHAPUYECKUE U KOHUYecKue
NOBEPXHOCTY.

Cnocob 3KCLEHTPUYECKMX cdpep OCHOBAH Ha TOM, YTO OKOMO BCSKOM OKPY)XHOCTM MOXHO onucaTtb
HecuncneHHoe MHOXeCTBO cdhep, reomMeTpuyeckMM MEeCTOM LIeHTPOB KOTOPbIX SIBSIETCA NpsAMasl, NpoxoasLuas
yepes LEHTP OKPY>XKHOCTW W NepneHAMKYnspHas MiocKoCTU OKpyXHocTu. HaseaHwe gaHHoro crnocoba roBopuT o
TOM, YTO BCroMoraTenbHble cepbl MMEIOT pasHble LEHTPbI, KOTOPbIe HYXXHO OnpeaensiTe B NpoLecce NOCTPOeHUst
nNpoeKkunii MMHUIN NepecevyeHns NOBEPXHOCTEN.

Cnoco6  BcrnomoraTenbHbIX IKCLEHTPUYECKUX Cdep MOXHO MPUMEHATb MPWU Hanuumm Tpex rpadmyecknx
YCIoBUI:

— nepecekarLlascs NoBepXHOCTb BpalleHus 4-ro nopsaka (OTKPbITbIA UMW 3aKPbITbIA TOP) WX NMOBEPXHOCTU
SNAMNTUYECKMX LMIUHAPA N KOHYCA, MMEIOLLIMX KPYrOBble CEYEHUS;

— obLuas NnockoCcTb CUMMETPUN MOBEPXHOCTEN ABMAETCS MIOCKOCTbIO YPOBHS;

— OCW MOBEPXHOCTEN NepecekalnTCs NN CKpeLLMBatoTCS.

Mockonbky npu 3TOM crnocobe LeHTp KaxAdoW BcromoraTenbHOW cdepbl HYXXHO OnpeaensTb rpaduyecknmMm
NOCTPOEHNAMU, NepBoe AeNCTBUE rpadruyecKoro anroputma AN NoCTPOEHUS NPOEKLUMIN TOYEK NNHUIA NepeceyeHuns
[OMOMNHAETCA NOCTPOEHMEM LieHTpa KaxKaoW BCromoraTenbHon cdepbl.

[na nemMoHcTpaumm Metoaa pacCMOTPEH NpUMep NOCTPOEHUS NIMHWIA NepeceyeHnst OTKPbITOro Topa (YeTBepTb)
M NPSAIMOro KpyroBoro koHyca. MNopsaok rpadunyecknx GeNCTBUA NOKa3aH Ha pUCyHke 1.

Puc. 1 — M'padhmnyeckne aencTens ansa noCcTPOEHUS NINHUIA Puc. 2 — TpexmepHas Mogenb 3afaHHbIX FeOMETPUYECKUX
nepeceyeHus 0b6beKToB

Touku E n F onpepensiem Ha nepece4eHn 0CHOBaHWUIA KOHycCa 1 Topa B rOPU30OHTarNbHOWM MITOCKOCTH.

MocTpoeHMe NPOEKUMIA TOYEK NMHUWN MEpPEceYeHUss NMOBEPXHOCTEN BLINOMHSAETCS MO 3af4aHHOW (OpOHTanbHOM
NpoeKLnn No CneayroLLemy anroputmy.

1. BBogum BcnomoraTenbHyto cdepy, BbIMONHWB NpeaBapuTenbHO cneaytoLime rpaduyeckne 4encTeums.

1.1 3agaemM NpounsBoNbHOE KPYroBOE CEeYEHME MOBEPXHOCTM Topa (PPOHTaNbHO-NPOELUPYIOLLIEN NITOCKOCTLIO J12
NPOXOAsLUEA Yepe3 €ero ocCb iT2; OKpyXHOCTb B-B'(ee npoekums — npsimas B2-B2') — 310 3agaHHas nuHUSA
nepecevyeHnsi Topa ¢ MICKOMOW BCrOMoraTensHOn ccpepon.

1.2 MNposogum Kk npsimon B2-B2' uepes ee cepegunHy neprneHOUKYNsap U Ha ero nepeceyeHun C OCblo KOHyca ik
onpeensiem LeHTp nepBon BcrioMoratenbHomn cdepbl — Touky O2.

1.3. MNpoBoanm okpyxHOCTb P2 — NpoeKLmio BCromoraTenbHON cdepbl — nocpefHuka ¢ LeHTpoM B Touke O2.
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2. CTpouMm npoeKLmIo OKPYXHOCTU nepecedeHuns cdepbl — nocpeaHuka n koHyca — C2-C2.

3. Ha nepeceuyeHun noctpoeHHbIx npoekumi B2-B2' n C2-C2' onpepensem coBnagawowme Toukn 12=22,
npvHagnexatime NCKOMOW NTMHUN NepeceyvyeHns 3agaHHbIX MOBEPXHOCTEN.

4. NMoBTOpPMB NpeablayLme NOCTPOeHUs AN BCnoMoratenbHbIX nnockocten F2 n K2, Hangem Toukn 34=42.

5. CoeauHsiem Toukm E2, 32, 12 n M2 Bo chpoHTanbHOM N0CKOCTU BUAMMOWN NiaBHOW KPUBOWA.

6. Haxoanm ropmsoHTanbHble NPOEKLMM TOYEK N3 NPUHAANEXHOCTU NMOBEPXHOCTU KOHYCa U COEAMHSEM, C Y4ETOM
BUAMMOCTU, NNABHOW KPUBOW NUHNEN.

Ons  nyyqwen Bu3yanu3auuMu IUHAM nNepeceyeHust Obina co3gaHa TpexmepHast Moaenb 3aJaHHbIX
reomeTpuyeckmx o6beKToB ¢ ncnons3osaHmem nporpammbl AutoCAD, nokasaHa Ha pucyHke 2

Takum obpa3om, Obin pacCMOTPEH anropuTM onpeaeneHns NPOoeKLUi TOYEK NTMHUM NepeceveHns NOBEPXHOCTEN
MEeTOAOM  3KCUeHTpuyecknx cgep. OCHOBHbIM  MPEMMYLLECTBOM  rpadhMyeckoro MOCTPOeHUs1  ABMsieTcs
nocrnegoBaTenibHOE MONyYeHME NPOEKLUNIA TOYEK, YTO HEBO3MOXHO cAenaTth B CNeLManu3npoBaHHbIX nporpammax. A
M3y4YeHNMe Uu WCMONb30BaHWE METOAOB HauvepTaTeribHOM FeoMeTpuM CnocobCTBYET pasBUTMIO abCTPaKTHOTO WU
NOMMYECKOro MbILLIEHUS.

Cnncok UCMonb30BaHHbIX MCTOYHUKOB!
1. dponos C.A. HauepTaTtenbHasi reomeTpusi: YuebHuk. — 3-e uag.. nepepab. n gon. — M.:.MIHOPA-M, 2007. — 286 c.
2. http://fet.mrsu.ru/text/distance/books/Engineering _graphics/aster/gl4 1-4.htm

NMPOCTAA KOMIMNBbIOTEPHAA UTPA MO PA3BUTUIO
NMPOCTPAHCTBEHHOIO MbILWWIEHUA

Benopycckuli 2ocydapcmeeHHbIll yHUgepcumem UHhopMamuku U paduo3fiekmpoHUKU
2. MuHck, Pecnybnuka benapycb

KaneHkesuu A.C, XKypaenesa M.B
Hy6osey B.[].- kaHO. mexH. HayK, OoueHm

B pabote npepnoxeH crnocob pasBMTUS MNPOCTPAHCTBEHHOIO MbILMEHUA C MWCMOMb30BaHMEM rpaduyeckon mopenu
NpoCTeNLLIEero reomeTpnu4eckoro oobekTa.

M3BecTHO, 4TO pJoragka, Bedywiass K OTKpbITUO, HeBo3MoxHa 6e3 BoobpaxeHus. [lpocTpaHCTBEHHOE
MbILUIEHNE - BUA YMCTBEHHOW [esiTenbHOCTH, obecneyvBalolleli co3gaHue MpOCTPaHCTBEHHbIX 0Opa3oB w
OMNepupoBaHNE UMW B MPOLECCE pELUEHMS MPaKTUYECKUX U TeopeTudeckux 3apady. VMHxeHep He cnpaBuTbCcsa C
pa3Hoo6pasHbIMU 3a4a4aMu NPOEKTUPOBAHUS MaLUMH, €CNN ero NPOCTPAHCTBEHHOE MbILLNEHME HE CHOPMUPOBAHO.
KoHCTpyKTOp [OMKEH MMETb Ha COOTBETCTBYIOLLEM 3Tane MNPOEKTUPOBAHUS OTYETNUBLIA MbICMEHHbI 0bpas
€03aBaeMol MallMHbl, KOTOPbLIV OH 3aTeM NpeacTaBnseT B Buae yeprexa.

YpoBeHb MpodeccuoHanbHOM NoAroTOBMEHHOCTM B Oonbluel cTeneHn onpegensetcs 00bEMOM 3HaHUNM,
HaBbIKOB, HEOOXOAMMbIX AN TEXHWYECKU FPaMOTHOro npeacTaBneHns nobon nHdopmaumm cpeactsamu rpadmiki.
OTM KayecTBa [OMKHbI ObITb 3anoXeHbl MpU M3y4eHWM rpaduyecknx AMCLUUNNAMH Bcero obpasoBaTenbHOoro
MaplipyTa: [ollkonbHoe obpa3oBaHue - wkona - By3. B peanbHoi npaktuke (MrpoBow, y4ebHoW,
npogheccroHanbHoM) NPOCTPaHCTBEHHOE MbILUMEHWE BCErga BKIMIOYEHO B pelleHue pasnuyHbiX 3agad. Bce Buabl
[esaTenbHOCTH, rae HeobXxoaAMMO aHanu3npoBaTb NMPOCTPAHCTBEHHbIE CBOMCTBA U OTHOLLEHUS, TpaHcdopMUpoBaTh
UCXOOHble CTPYKTYpbl 1 CO34aBaTh HOBbIE, - BCE 3TO AenaeTcs npy NOMOLLM NPOCTPaHCTBEHHOMO MbllneHus. A ecnu
KOHKpPEeTHO, TO Ans 6onblien 4acTh WHXEHEPHO-TEXHUYECKMX CneumanbHOCTEW, apXUTEKTOPOB W Au3aiiHepoB,
MOLENbepPoB, CTUIIMCTOB 1 MHOMME Apyrue npodeccnii Heo6xo04MMO xopoLlee NpocTpaHCTBeHHoe MbiwneHve. BCE,
KTO cO30aeT, U3MEHSIeT NMPOCTPaHCTBEHHbIE OOBLEKTbI, AENCTBYET BHYTPU HUX, - BCE OHW 0053aHbl BnageTb 3TUM
WHCTPYMEHTOM.

MpocTpaHCTBEHHOE MbIWNEHME Heobxogumo pas3BuBaTb C CaMoro AeTcTBa. OTOM  TOYKM  3pEHUst
NPUOEPXKMBAIOTCS MHOMME MPOrPEeCcCUMBHbIE TECTONOMM, KOTopble pa3pabaTbiBaloT HOBbIE KOHCTPYKLMU TECTOBbIX
mMeToauk. Ho npobnema 3akntoyaeTcss He TOMbKO B MIIOXOM Pa3BUTUM NPOCTPAHCTBEHHOIO MbILLUSIEHUS, HO U B TOM,
YTO MHOIME CTYAEHTbI U LUKOSNIBHUKN HE XOTSAT ero pa3suBaTb. TO eCTb HEOOXOAMMO HE TONbKO NpUayMaTh METOAUKY
pasBUTUS, HO U KaK-TO 3aMHTEPEeCcoBaThb CTYAEHTOB U LUKONbHUKOB.

PelweHne 3agay wnu kakme-TO TeCTbl OObIMHO HE 3aMHTEPECOBbLIBAOT Yy4alUXCH, MO3ITOMY Mbl peLunnm
HanucaTb NPOCTYIO UTPy AN pasBUTUS BOOOpaxeHus. PaboTaTe B AaHHOM NporpaMmMe JOCTaTOYHO NPOCTO, MOSTOMY
€e MOryT MCMosfb30BaTb HE TONbKO CTyAEHTbl, HO U YYEHUKM HauvanbHbIX knaccoB. CyTb wrpbl 3aknioyaeTcs B
NMoCTPOEeHNM TpeTbero BMAa MPOCTON AeTanv no ABYM ApyryM ero Bugam. B BY3ax garoT JOCTaTovHO CMOXHbIE
JeTanu, C KOTOpbIMU CTYAEHTbl 3a4acTyld He ChpaBrisiloTcs, NO3TOMYy UM Heobxoammo nopaboTtatb B AaHHOM
nporpamme, 4Tobbl pa3obpaTtbcst Anst Havana ¢ NpPocTbIMK AeTansMu, a 3aTeM NepenTn K CroXHbIM. [Monb3oBaTernb
CTPOUT TPETUI BMA, a NporpaMmmMa nNpoBepsieT, NPaBWUbHO N OH 3TO CAenarn, ecnu Aa — 3aropaeTcsi 3eNeHblii CBeT,
€CInn HeT — KpacHbI. B aTon urpe xopolwo pasBuBaeTcs BooOpaXeHne u daHTasusi, Tak Kak BapuaHTOB TPETbLEro
Bnae MoxeT ObiTb Gonbloe konuyecTtBo. B gaHHbIN MOMeHT noctpoeHo 173 Buaa cnesa. Bpemsi B urpe
orpaHnyeHHoe. Takke KOMMYEeCTBO MpaBUIbHBIX W HEMpaBUIbHbIX BapvaHTOB NOACHUTLIBAETCA. VIMEHHO noaTomy
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OaHHYI0 NporpaMmMy CMOryT MCMOMb30BaTh HE TOMbKO yyalumecs, HO U npenogasaTenu, YTobbl NPOBEPUTL YPOBEHb
pa3BUTUSI NPOCTPAHCTBEHHOIO MbILLMEHUS Y OLEHUTb €ro MNo KONMYeCTBY NPaBUIbHbIX MOCTPOEHWUNA.

[ns Havana Heob6xoouMo 3anycTuTb NporpamMmy. [lpunoxeHne cOCTPOUT U3 Tpex rpadUHecKMX OKOH U KHOTMOK.
B neBom BepxHem rpadvyeckoM OKHe pacrioniaraeTcs BuA Cnepeau, B JIEBOM HWKHEM rpadmnyeckoM OKHe
pacnonoxeH Bug cBepxy. B TpeTbem rpacdmyeckom okHe nornb3oBaTeslb MOXET CaM NOCTPOUTb TPETUIN BUA. Takke B
nporpaMmme e€cTb HEeOOXOOUMbIE KHOMKW, C MOMOLLbIO KOTOPbIX MOXHO OTMEHMTb MocregHee AenctBue (KHoMKa
«OTMeHa»), oUNCTUTb rpadmyeckoe OkHO (KHomnka «O4nCTUTb»), a Takke NpoBepuUTb BUA (kHornka «[poBepuTb»).
Tenepb nomnb3oBaTernb MOXET HaA4YepTUTb TPETUN BMA, a 3aTeM HaxaTb KHOMKY Ans nposepku. Ecnu 3aropaetca
3€eneHblii CBET, BUA NOCTPOEH NpaBuribHO. Ecnv KpacHbIN — 03HAYaeT, YTO NoNb3oBaTeNb AOMYCTUIT OLLUMOKY.

B 6ygywem Mbl nnaHupyem popaboTtatb nporpammy Ans pabotbl ¢ OObEMHbIMM AeTansiMu, 4ToObI
nonb3oBaTenb CMOr NepenTy Ha bornee CrnoXHbIN YPOBEHb, KOrga XOpoLlo OCBOUT paboTy C MOCTPOEHNEM TPETbEro
Buaa. N3 mHoxecTBa o6beMHbIX churyp (mapannenenuneq, Ky6, npuama, wap v gpyrve) oH AomkeH 6yoet cocTaButb
oObeMHbIN BUA aetanuy, uMes ABsa Buaa getanu.

B panbHeriwem 6ynyt pobaBneHbl paboTbl € pasHbiMU  geTanamu  Ons ewle Oonbliero pasBuTUSE
NPOCTPaHCTBEHHOIO BOOBpaXKeHUs.

Mbl Hageemcs, YTO Halla NporpaMMa MOMOXET YNyYLIUTbL YPOBEHb Pa3BUTUS NPOCTPAHCTBEHHOIO MbILUIIEHUSI.
B panbHerwem BO3MOXHOCTU Urpbl ByayT paclumpeHbl 3a cHeT Ao6aBneHns pasHblX TUNOB UCXOAHbIX AeTaneun u ux
rpaguveckux mogenen.

Takum obpasom, npeanoxeH cnocob n paspaboTtaHa nporpaMmmMa NPOCTOM KOMMbIOTEPHOM Urpbl, NO3BOMSOLLEN
nonb3oBaTento pa3BuTb NPOCTPAHCTBEHHOE MbILLIIEHUE, a MpenogaBaTensaM OLEeHUTb YPOBEHb €70 PasBUTUS.

BU3YAIIU3ALIUA B AUTODESK INVENTOR

Benopycckuli eocydapcmeeHHbil yHU8epcumem uHgopMamuku U paduoaieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

KysHeuos B. B., Kanu+oseckut A.B., MonyaH A.B.
Kucenesckuti O.C. — kaHO. mexH. Hayk, doueHm

B paHHoOm paboTe npeactaBneHo wuccnegoBaHue Budyanusaumm naketa Autodesk Inventor. AkTyanbHOCTbIO AaHHOMO
MCCnefoBaHnsa CNyXuT yaobCcTBO NpefoCcTaBneHns Ans nonb3oBaTtens pa3paboTok, KoTopble No cBoeMy BuAay OyayT mMakcumarbHO
npubnmKaTbCsi K peanbHOCTU.

MNpodeccroHanbHble NakeTbl AN PeHAepUHra U An3afiHEPCKUX Lerner SIBMsSTCA CMULIKOM SOPOroCTOAWMUMM
ONs  COBMELLEHVSI C MakeTaMu WHXEHEepPHOro MpOeKTUPOBaHWS, MO3TOMY Lenblo [AaHHOW CcTaTbu sABNsieTcs
nuccnegoBatb U PackpbiTb BO3MOXHOCTM M HEAOCTaTKM BuM3yanusauuMu naketa nporpammbl. A vMeHHO OyayT
paccMmaTpuBaTbCH OCHOBbLI PEHAEPUHra, T.€. NPOLECC NOMyYEHNs BbICOKO PeannCcTUYHOro N300paxeHuns.

Busyanusauus — o4eHb BaXKHbIN pasfden B KOMMbOTEPHOW rpadumke, MO3BONSIOLWMIA NONy4nTb OTOBpaxeHue
Kakux-nmbo obbekToB, KoTopble ByAyT MakCHMarnbHO NPUBNVKEHbI K peanbHOCTU U Bonee JOCTYMNHbI U MOHATHBI Ans
nonb3oBaTtens.

OcHoBa peHgepuHra B Autodesk Inventor gocturaeTcsi ¢ NOMOLLbIO CO3AaHNA COBCTBEHHbIX CTUMEN YCTaHOBKU
TEHelW, HacTporka TeKCTyp, HampaBMeHWeM WUCTOYHMKA CBeTa, M3MEHEHWEM LBETOKOPPEeKUMW, a Takke uMmeeTcs
BO3MOXHOCTb AN CO34aHNs COBCTBEHHbIX HACTPOEK NOMb30BaTeNS.

Ha puc. 1, MOXHO yBMaeTb roToBYHO AeTarnb, B KOTOPOW HE NPOUCXOAMUIO HUKAKNX N3MEHEHUI B 0ToBpaKeHnn
n3obpaxeHus getanw.

Puc.1- [letanb 0o peHaepuHra Puc.2 — [letanb nocne peHaepuHra

Ha puvc.2, MoXxHO 3ameTuTb nNpeobpaxeHne Ton e AeTanu(“koneco”), C NOMOLLbI0 PEeHAEpPUHra, a UMEHHO B
[aHHOM crny4yae Obinv NPUMEHEHbI: NOCTaHOBKa (hoHa, yCTaHOBKA MCTOYHUKA CBETA,
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Mpu paccmMoTpeHnn AByX U30BpaKeHUIA AeTanm, MOXHO 3aMeTUTb HEKOTOpble JOCTOUHCTBA:

1. Buayanusauus npov3BOAUTCA BHYTPU NpOrpammbl, cpasdy Mocre cosdaHus AeTanu, v B npouecce
co3faHus.

2. MpocToTa nHTepdeiica B CpaBHEHUM C NPOGeCCUOHarbHBIMM aHUMAaLMOHHBIMW NakeTaMu.

3. Nopgaya fetanu ansa nonb3oBatens cTana Havbonee NPUSTHON U NOHATHOW.

4. OT4eTnNMBOCTb BUAEHMS AeTanu.

Tak e npu nccnegoBaHvn BU3yanusaumum HabnogaTcs HeKoTopble HeAoCTaTKM NPOrpamMmbl:

1. KayecTBO peHaepviHra He Bcerga onpaeabiBaeT BpeMsi, 3aTpayeHHOe Ha Hero Bpemsi.

2. Beicokve TpeboBaHms k annapaTtHbIM CBOWCTBaM KOMMbIOTEpPa.

B 3akno4eHnn HyXKHO OTMETUTb, YTO UCMOMb30BaHNE peHAepuHra, No3BonseT Hanbonee yao6HO B NOHMMaHUK
npenogHocuTb 06beKTbl ANns nonb3osatens. OgHako He CTOUT 3abbiBaTb M NPO HEKOTOPble HeAOCTaTkn Nporpammbl.
Tak >xe CTOWUT ynoMsiHyTb O TOM, Y4TO koMnaHusa Autodesk cosgana oTAenbHble NakeTbl AN BU3yanu3aunun, KoTopble
nmetoT Bornee y3kyto cneumanmaaumio.

TEXHONOInsA N3rotoBJIEHUA PEANTUCTUYHBbIX
PUSNYHYECKUX OB BEKTOB C UCMNOJIb3BOBAHUEM
3D NPUHTEPA

Benopycckuli 2ocydapcmeeHHbIl yHugepcumem UHGOpMamuKku U paduo3s1eKmpOoHUKU
2. Munck, Pecnybnuka benapych

Wamwypos I1.1O., Nyzayes C.P., ®unamos E.B., HesuHckuti I".H.
Cmonep B.A. — kaHO. mexH. Hayk, doueHm

B nocnepHee BpeMs ycnewHO pa3BMBAETCS TaK HasbiBaeMasi TpexmMepHasi nevaTb ANsi U3rOTOBMIEHUS] pPearnuCcTUYHbIX
pusmyecknx 06bekToB ¢ ucnonb3oBaHneM 3D npuHTepa. MpuBoauTcs npumep co3ganus norotuna ®KI Ha npuHTepe CubeX.

CyLecTByeT HECKOMNbKO TeXHOMornni TpexmepHon (3D) nevatun, KOTopble OTNMYAOTCA APYr OT Apyra no Tuny
Mcnonb3yemoro martepuana n cnocobam ero HaHeceHus. Haubonbluee pacnpocTpaHeHue nonyynnu cregyome
TexHonorun: 1) crepeonuTorpadus, 2) nasepHoe CrnekaHue MOPOLLKOBbIX MaTtepuanos, 3) TEXHOMOrUS CTPYNHOrO
MoAenupoBaHus, 4) NocnonHas nevyatb pacnnaBfieHHOW NOMMEPHOW HUTLIO, 5) TEXHOMNOMSA CKIenBaHNs MOPOLLKOB,
6) NaMuHMpOBaHME NMUCTOBLIX MaTepuanos, 7) Y®-obnyyeHue Yyepes hoTomacky.

B o6uwem cnyyae 3D neyatb — 3TO BbINOMHEHWE psda NOBTOPSIOLLUMXCH ONepaunii, CBA3aHHbIX C CO3AaHNeM
0O0BbEMHBIX Mogenen NyTéM HaHeceHusi Ha paboynii CTON YCTaHOBKM TOHKOrO CroOs pacxogHbIX MaTepuanos,
cMelleHneM paboyero crtona BHU3 Ha BbICOTY CIOPMMPOBAHHOIO CrOSi U ydaneHueM C MnoBepxHOCTU paboyero
cTtona oTpaboTaHHbIX OTX040B. LlMknbl nmeyatn HenpepbiBHO cCneayloT Opyr 3a ApYrom: Ha npeabiaylwui crnown
mMaTepuanoB HaHOCUTCHA Crneayloluin Crnon, CTON CHOBa OMNyckaeTcsd M Tak MOBTOpSeTcsa A0 Tex nop, noka
Ha aniegamope (Tak HasblBaloT paboymnin CTOM, KOTOPLIM OCHALLEHO YCTPONCTBO) HE OKaXeTCs rOTOBOE n3genve.

YCTpoWCcTBO AnA co3faHns usmyeckux OOGBEKTOB MyTeM MoCcnefoBaTeflbHOrO HakmnagblBaHWs Croes
HasbiBaloT 3D npuHTepom. Takol npuHTEp crnocobeH pacnedataTb NOON u3Myeckuini nNpegMeT, KOTOpbIN
cMoZenupoBaH Ha komnbtoTepe. ObnacTte NnpumeHeHns 3D neyaTy BecbMa obLIMpPHAasA: OT MPOM3BOACTBA UMPYLUEK U
0byBu 00 CTPOUTENLCTBA LenbIX 30aHNUNA.

C nomoupbto npuHTepa CubeX (puc.1) 1 TEXHOMOrMM NOCMOWHOIO M3roTOBEHUst MoAenen Obin HanevaTaH
noroTun ¢hakynbTeTa KoMnbloTepHoro npoektupoBanust BIYUP. MpuHTep npeactasnsieT cobon Ky, obnmuoBaHHbIN
C pébep kavecTBEHHOW nnactmaccon. KapTpumku ¢ nnactukoMm pacnonoxeHsl BHyTpu. Pabotaet CubeX Ha gByx
Bungax nnactuka: PLA n ABS. MakcumanbHaa nnowagka Ons neyataHus MMeeT pasmepbl 27x27x27 cMm, Bec
npvHTEpa ¢ kapTpumkem — 36 Kr.

Puc. 1 — BHewHwni Bug npuHtepa CubeX
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MocneposatenbHocTb M3rotoBneHns norotuna ®KI cnepyowas. Ha nepsom aTane u3rotoBneHus
norotuna Obina creHepupoBaHa 3D wmogens B nporpamme AutoCAD (puc.2). MNpu astom noTtpeboBanoch
KOHBEPTMPOBaTb 3Ty MOAENb B HY)XHOE pacluMpeHue, Tak Kak NMpUHTEp pacnosHaeT Tonbko dopmat .cubex. Ha
BTOpOM 3Tane yepes nopt USB n nytem Heckonbknx mMaHunynsauui ¢ Tadnagom Obin 3anyLueH npouecc neyaraHums.
CnycTtsa yeTblpe C NOMOBMHOM Yaca noroTun 6bin Bocco3naH (puc.3). Heobxoammo obpatuTe BHUMaHME Ha TO, YTO
BHYTPEHHSIA YacTb peanucTUYHOro norotuna OyaeT oTnuyatbcs OT ero KomnbioTepHon 3D Moaenu: ecnv NpoBecTyn
ceyeHne 3D mogenu, ToO BUAHO, YTO OHa CNIOLWIHAasA, LenbHas, B TO BPEMS Kak NpOTOTMN MMeeT nonyo hopMy ¢
NoAAepXuBaloLLEen KOHCTPYKUMEN B BUAE Neperopofok. ATo pasnumyme aBToMaTU4ecku co3gaeTcs nporpaMMmon npu
npeobpasoBaHun opmMaToB U CBA3AHO C TeM, YTO pacxod MaTepwana OyaeT OyeHb BbICOK MpU HamevaTaHuu
CNIOLWWHOro oobekTa.

Puc. 2 - 3D mopens norotuna ©KIM Puc. 3 — PeanuctuyHas mogens norotuna OKIl

B saknioyeHne HeobxoanMo OTMETUTb, YTO, NO-BUAMMOMY, B Gnvkarwem Gyayliem 3D NpuHTep cTaHeT Takum
Xe HeoTbeMsieMblM aTpubyTom Hallero GbiTa, Kak XonoOunbHUK UMW TeneBnusop, Korga Heobxoaumblie npeameTbl
GyayT nprMobpeTaTbCs He B MarasuHax, a «rneyaratbCsi» B AOMALLUHUX YCIOBUSAX.

OB UCMNOJb30BAHUU TONONPA®UYHECKUNX
QPDEKTOB B UHXKEHEPHOU IPPA®UKE

Benopycckul eocydapcmeeHHbil yHU8epcumem uHgopMamuku U paduosnieKmpoHUKU
2. Munck, Pecnybnuka benapycs

Mpuwkesuy U.1O., N'omornko A.B.
KacuHckut B.A. — cm. npenodasamerib

B coBpeMeHHbIX YCnoBMsIX HENPepbIBHOTO YCKOPEHHOrO0 COBEPLUEHCTBOBAHWSA TEXHUKW W TexHonorun, bypHoro passutus
cpeacTB MHPOPMALIMOHHBIX TEXHOMOIMMIN U KOMMNbIOTEPHBIX MeToAoB 06paboTku rpaduyueckor nHpopmaummn Bce bonee Bo3pactaeT
BOCTPebOBaHHOCTb CMELManucToB B 0BnacTaX MPOMbILLMEHHOCTU, CTPOMTENbCTBA, APYrMX obnacTsax AesTenbHOCTU, cBo6oAHO
BMafetoLLMX U MCMNOMNb3YIOLLMX CUCTEMbI MHKEHEPHON KOMMbIOTEPHOM rpadhuku B NpodhecCMoHanbHoMm AesTeNbHOCTU.

CerogHs B npodeccroHanbHOW MPakTMKe MNPOEKTUPOBAHUS  ChneunanucTbl BCE pexe  UCMOonb3yloT
TPaAMUMOHHBbIE METOAbI BbliepyMBaHua KapaHgawom. [Nogrotoska B BY3ax BO MHOroM opueHTMpoBaHa Ha apyrne
metoabl M cpeactea. B HacToswee Bpems Hanbonee nepcrneKkTvBHbBIM METOAOM MPOEKTUPOBaHUSA SABMsSeTCH
ronorpacuyeckoe MogenMpoBaHue.

lonorpaduma — metod nonyvyeHuss o6beMHOro n3obpaxeHus obbekTa, NyTem perucTpauum u nocneayoLiero
BOCCTaHOBMEHWA. [onorpadms 3TO OAHO M3 3aMevaTtenbHbiX AOCTVKEHUA COBPEMEHHOW HaykMm W TEXHUKM.
lonorpammbl  06MagaloT yHMKanbHbIM CBOMCTBOM - BOCCTaHaBMNMBaTb MOMHOLLEHHOe OObemMHoe u3obpaxeHve
peanbHbIX NpeaMeToB. HassaHWe npoucxoguT OT rpeveckux croB holos - nonHel 1 grapho - nuwy, 4yto o3Havaet
MOSTHYIO 3annChb N300PaKEHNS.

lNonorpadwmsa, npepcraeBnsowas cobov doTorpacpuyecknin Npouecc B LUMPOKOM CMbICie 3TOro CrioBa,
NPYHUMNManbHO oTnnyaeTcst OoT obblyHOM doTorpacdhum Tem, YTO B CBETOHYBCTBUTENBHOM MaTepuane npoucxoauT
pernctpaumsa He TOMbKO MHTEHCMBHOCTW, HO M basbl CBETOBbIX BOMH, PACCEsHHbIX OOBEKTOM W HECYLUMX MOMHYH
MHOPMaLIMIO O ero TpexMepHon CTpykType. Kak cpeacTBo oTobpaxkeHuss peanbHOW OeACTBUTENbHOCTU, roforpamma
obnagaetT yHWKanbHbIM CBOWCTBOM: B OTnMyMe OT d@oTorpadumn, cosgalolen nnockoe usobpaxeHue,
ronorpacuyeckoe n3obpaxkeHne MOXEeT BOCMNPOU3BOAUTL TOYHYIO TPEXMEPHYIO KOMUIO OPUTMHanbHOTO OObekTa.
Takoe n3obpaxeHne CO MHOXECTBOM paKypCOB, M3MEHSIIOLLMXCA C M3MEHeHMeM TOouku HabnogeHws, obnagaet
YAMBUTENBHOW PEanUCTUYHOCTBIO M 3a4acTylo HEOTNIMYMMO OT pearnbHOro oobekTa.

CoBpeMeHHble ronorpammel HabnoaaT Npy OCBELEHUN OBbIYHBIMW UCTOYHUKAaMMW CBETa, M MOSIHOLEHHas
06beMHOCTb B KOMOMHaLMKM C BbICOKOWM TOYHOCTbBIO Nepegayn akTypbl NOBepXHOCTeW obecneumBaeT NoMHbIn addekT
NPUCYTCTBUSA.

[onorpaMmbl  HE3aMeHUMbl MPUW  U3TOTOBIIEHUM  BLICOKOKAYECTBEHHbIX  PENpPOAYKUMA  MPOM3BEeOEeHUN
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CKYMNMbMTYpPbl, MY3eWHbIX 3KCMOHAToOB U T.0. B TO e Bpemsi, BO3MOXHOCTb CO34aHMs OOBbEMHbIX M306parkeHuin
OTKPbIBAET HOBbIE HANPaBMEHNs B NCKYCCTBE N TEXHUKE - N306pasuTenbHyio ronorpaduio U oNTUYECKUIA An3aviH.

[onorpammy MOXHO MCMOMb30BaTb B KayecTBe KOMMIEKCHOro OMTUYECKOro arieMeHTa. Takon OnTu4eckuin
3MEeMEHT MOXeT BbICTYMaTb BO MHOMMX KavecTBax. V3BeCTHbI rororpammel, urparwowme ponb nmMH3 (rofiorpaMMa —
30HHas pelueTKa), pasnaratoLime CBeT B CrekTp (ronorpammbl — AUMPaKUMOHHbIE peLleTkn), MHTepdepeHLMOHHbIe
dunbTpbl (cnow Jiunnmana) u 1.4. Fonorpaduyeckne andpakumMoHHble pelleTkn copgepxat cabiwe 5000 nonoc Ha
1mMm. MeTog ronorpacduv no3BonsieT 3anucbiBaTb Ha 3adaHHOM Marnom yyacTke OoTo3Mynbeun (0CoBeHHO
ToncTocnorHon) B 100—400 pa3 6onblue CTpaHWL, NevyaTHOro TekcTa, YeM MeTodbl 0bbl4HOM MukpodoTorpadmn. Ha
06bI4Hyt0 dhoTonNNacTuHKy pasmepom 32x32 MM® MOXHO 3anucaTb 1024 roforpammebl, Kaxaas u3 KOTopbIX 3aHUMaeT
nnowiagb B OAMH KBagpaTHbln munnumeTp. OgHa romorpamma — CTpaHuua KHUMM, ogHa MracTuHka — uenas
6onblas kHura. MHoroobelLarowmm SBNSeTCs NpMMEHeHne ronorpadumn Npu pacnosHasaHnm obpasos U CYMBOIIOB,
YTO NO3BOMUT CO3AATL YNTaIOLLME aBToMaThl, obnagaroLume 6onbLION HagexXHoCTbo. onorpaduyeckme ycTponcTea ¢
MCMomnb30BaHWEM 3BYKOBbIX PaAMOBOSIH COBMECTHO CO CBETOBbLIMW BOMHaMW AafyT BO3MOXHOCTb BUAETb NpeameThl,
paccevBaloLLMe 3BYKOBblE UMW PaaMOBOSHbI (3BYKO- U pagunoBuaeHue). Metog ronorpaduyeckon nHtepdepomeTpum
no3BonseT MCCneaoBaTb U3MEHeHWs (Hanpumep, Aedopmauumio), npoucllegline B HabniogaemMom o6bekTe nof
KaKuM-nMbo BHELLHUM OAeNCTBUEM.

[ns npumeHeHus meTodoB ronorpaduyeckoro mogenuposaHust B CAMNP Heobxogumbl Gonee coBepLueHHOe
nporpammHoe obecneveHne 1 TpeboBaHNS K XapakTepUCcTMKam COBPEMEHHbIX KOMMbIOTEPOB 3HAYNTENBHO BbILLE, YEM
Mbl UMEEM Ha CerogHAWHMM aeHb. MNoatomy B obnactu CAlP npumeHeHWe ronorpaMmm UCMonb3yeTcs He 4acTo, HO C
KaXabIM roAOM KOMMYECTBO PasfUYHbIX HanpasneHun ronorpaduyeckoro MogenvpoBaHus yeBenunymsaetcs. Bonpoc
NNLLUb BO BPEMEHM.

CnmnCcoK MCnonb3oBaHHbIX MCTOYHUKOB:
1. KotoB W.P., MaiopoBa O.B., MNMpokoneHko B.T. N3mepeHne nokanbHbIX HaKMOHOB AMMMY3HO OTpaxarolwmnx OObEKTOB Npu
MCMonb30BaHMM MeToda ronorpaduyeckon nHtepcdepometpum. // 3. Bysos. Mpubopoctpoerune. 2010.- T.53 - Ne4.
2. Kopewes C.H., HukaHopo O.B., MeaHoB O.A., Ko3ynuH W.A. lMporpamMMHbIA KOMNNEKC AnS CuHTe3a W LndpoBOro
BOCCTaHOBIIEHNS rONOrpaMm-NpoeKTOPOB: BMSIHNE NapameTpoB CYHTE3a Ha Ka4eCTBO BOCCTAHOBMEHHOIO U3obpaxeHus. OnTuyeckun
XypHan, 2010, 7.77, Ne1.

CO30AHUE N OBPABOTKA MYJNIbTUMEOQUWHOIO
KOHTEHTA B CPELQIJE SONY VEGAS

Benopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

[smnos E.K.
Cmonep B.A. — kaHO. mexH. Hayk, doyeHm

B poknage pacckasbiBaetcsi 0 crnocobax M CpeacTBax Co3daHusi, BOCMPOW3BEAEHWS W 06paboTkn MynbTUMEAUNHOro
KOHTEHTa, a Takke OnucbiBaeTCs MynbTuMeauiHas nporpamma Sony Vegas, koTopas npefgHasHaveHa Ans paboTbl ¢ BMAEO U
ayauo davinamu noboro dopmara.

B coBpeMeHHOM Mupe NMOCTOSHHO MCMONb3YTCA MynbTUMeana TexHonorun. Mynbtumegna — ato cuctema,
obecneynBarollas nNpeacTaBneHne pPasfnyHOro MynbTUMEAUAHOrO KOHTeHTa. MynbTMeAWNHbIA KOHTEHT — 37O
TEKCTOBbIe, ayamo 1 BUAeO hansbl.

Cnocobbl BOCMpoM3BEAEeHVNS MynbTUMeAMa MOXHO pasfennTb Ha NUHEeNHOe U HenvHenHoe. JluHenHoe
BOCMpOM3BeAeHNe — 3TO BOCMPOM3BEeAeHVe, Mofb3oBaTefl KOTOPOro He MOXeT MOBMAMSATb Ha npoucxopsiuee
(Hanpumep, BuAeodunbM B KuHOTeaTpe). HenwuHelriHoe BOCMpoM3BEAEHVWE TakKe Ha3blBaloT WHTEPaKTUBHbBIM.
Monb3oBaTens MOXeT MPUWHATH yyacTue B AaHHOM crocobe (Hanpumep, npeseHTaums co ccbinkamu). PaHee, He
Kaxxabli MOT Monb30BaTbCs CpeacTBamy co3gaHus U obpaboTkv BMaeo n ayauno dainos, Tak Kak nporpammbl Ans
3TOro GbINW CMNOXHbI B MPUMEHEHWMW, @ KOMMbIOTEPLlI UMENN HU3KYI0 KOHdurypauumio. C yBenuyeHnem MOLLHOCTM
nepcoHarnbHbIX KOMMBLIOTEPOB, W COBEPLUEHCTBOBAHMEM KOMMBIOTEPHBLIX TEXHOMOrMN, MOsiIBUNacb BO3MOXHOCTb
06bI4HbIM NOMb30BaATENAM peann3oBaTb CBON MAeu, He BbIXOAS U3 [OMY.

MN3BecTHO [OCTaTOMHO CpeAcTB Co3fdaHus M 06paboTknm  MynbTUMEAUAHOrO KOHTEHTa: ayaumo pedakTopsl,
rpacduyeckne peaakTopbl, BUAEO peaakTopbl, TEKCToBble pedakTopbl. [ogpobHee paccMOTpUM BUAEO peaakTophbl.

CyLuecTByeT MHOXeCTBO BMAEO pedakTopoB: becrnnaTtHble M nnaTHble, CrOXHble U npocTble: Sony Vegas,
Camtasia Studio, Adobe Premiere n 1.n. OgHako cambiM NONynsipHbIM BMAEO pedakTopom senseTcs Sony Vegas
(pucyHok 1).

Wcnonb3dyss Sony Vegas, nonb3oBaTenb MOXET CO34aBaTb W pefaKkTMpoBaTb Kak Marble MNpOeKTbl
(obyyatowiee BMAEO), Tak U BonbluMe NPOeKTbl, N Aaxe uensie dunbmbl. Sony Vegas MOXeT NPUMEHATLCH Kak u
ayavo pedakTop, HO 3TO He SBMSETCS ero OCHOBHbIM Ha3HAYEeHNEM.

CospgaHve 1 pegaktuposaHue Buaeo darina B Sony Vegas MOXHO pasgenutb Ha 3 aTana:

1. 3arpyska mcxogHbeix dannoB. Ha gaHHoOM aTane nonb3oBaTento HYXXHO COCTaBWTb NNnaH Buaeo daina, a
TakkKe 3arpysntb B 6MBnMoTeKy HyXHble BUAeo, ayamo u rpadmyeckie danneoil.
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2. MoHTax. [aHHbI 3Tan cuyMTaeTcsl CaMbiM CMOXHbIM, T. K. MMEHHO 3TOT 3Tan SABMSETCS [MaBHbIM B
co3gaHum Buaeo darna. Obpeska n3obpaxeHun n BUAeO, UCKakeHne 3Byka B ayauo dpaiine, ncnonb3oBaHne BUAEO
cneudddeKkToB, a Takke rpadnyeckor aHnMaumm, co3gaHne Haanucen, U Tak ganee.

Qadn Mpaska Bia Beorssss Wcrpymesier  Hacipolion  Cnpasce

Megnadainm npoesta

Puc.1 — NmaBHoe okHo nporpammbl Sony Vegas

3. PeHgepuHr. 3aknioumTenbHbIi 3Tan, B KOTOPOM Monb3oBaTenb BbibupaeT dopmart Buaeo danna, ero
KayecTBO, a TaKkKe Ha3BaHWe N MyTb COXpaHeHus. [aHHbI 3Tan MoxXeT npoxoanTb oT 30 cekyHa A0 TPEX 4acos, B
3aBMCUMMOCTM OT METOLOB MOHTaxa.

Mcnonb3ys nporpammy Sony Vegas, Ansa npuMmepa 0bin cosgaH HebonbLion Bugeo dann o bIr'YWP. B gaHHom
BMAeo chaiine ncnonb3yTca pasHble cnocobbl BU3yanbHOro oTobpaxeHuss Buaeo annos (3aTyxaHue, rayccoBo
pasMbITE, aHUMAaLMOHHbIE NEPEXOAbI), BbINONHEHa paboTa ¢ TEKCTOM (aHnMauus, rpadmyeckne acpdekTol), paboTa
€ n3obpaxeHusiMK (aHMMauus), a Takke paboTa co 3BYKOM.

Mporpamma Sony Vegas MoxeT paboTtaTb ¢ MynbTumeana cannamm noboro oopmata. Mynstumeama cann,
OTpedakTUpOBaHHbIN B Sony Vegas MOXHO BbIBECTU B BUAEO M ayauo opmate, a Takke Kak nocnegoBaTenbHOCTb
n300paxKeHni.

B 3akniuyeHne MOXHO cka3aTb, 4TO MynbTUMeaua SBRseTcs ObICTPOPa3BMBAIOWIENCH TEXHOMOMMEN.
MynbTudyHKUMOHaNbHasa nporpamMmma Ans co3faHns u 06paboTkn MynbTUMEAMMHOrO KoHTeHTa Sony Vegas nveet
OrPOMHBbIV MOTEHUMAr, KOTopasi MOXEeT MCNOMb30BaTbCA B MOOLIX LEnsax, HanpuMmep, AN co3daHust BUAEO NeKuni
Mo UHXEHepHOoW rpadhumke, pasHOro poga npeseHTauui, a Takke obyyaTb CTyaeHTOB paboTe B 3TOW NporpaMme.

CnMcoK MCNOnb30BaHHbIX UCTOYHUKOB:

1. Oeopko H. . OcHoBbl pexuccypbl MynbTuMeaua-nporpamm. — CI16., 2005.

PA3PABOTKA TECTOB MO KOMMNbIOTEPHOWU MPA®UKE

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem UHhopMamuku U paduo3iekKmpoHUKU
2. MuHck, Pecnybnuka benapyco

3anecckul E. B., ®unamosa K. C., bekacos O. B.
Mucbko M. B. - doueHm

B y"IeGHOM npouecce LWMPOKO MPUMEHSETCA TECTUPOBaHWE ANA OLEHKN 3HaHWU CTYQEHTOB. TecTupoBaHue nossonser
npoBOAUTbL OnepaTuUBHYIO ANArHOCTUKY U BbIABNATb I'IpOGJ'IeMbI B yCBOEHUU yqe6Horo mMaTtepuana.

Ha kadbeope nHxeHepHon rpacdukun paspabaTbiBaeTcs nporpaMmMa KOMMbIOTEPHOrO TECTUPOBAHWS 3HaHUIA MO
kypcy WKI. Beino peleHo, 4to B ycrnoBusix gedumumTta y4ebHOro BpemMeHu, TECTUPOBaHWE AOIMKHO MPOBOAUTCH B
opme IKCNPECC-KOHTPONS, T. €. KOHTpPons 3a HebOomnblLUOW BpeMEHHOW MPOMEXYTOK (OAMH y4ebHbi yac). Ons
BbIMOJIHEHWSA 3TON 3adaum Gbina pa3paboTaHa dopMa M CTPyKTypa TecToBbiX KapT. Ham Gbina noctaBneHa 3apava:
pa3paboTaTb NpeasioXeHus No pas3HOBUOHOCTSM TECTOBbIX 3adaHWiA Ans NPOBEAEHMS OnepaTMBHOIO KOHTPOINS
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3HaHWI NO KOMMbIOTEpPHON rpaduke (Mo ABTokan).
B 3agaHnm Ha pa3paboTKy KapT TeCTMpOoBaHMs Obinuy ykasaHbl crieqyloime TpeboBaHus:

e KapTa JOIMKHa codepaTb YCroBUe 3aa4u 1 YeTblpe OTBETA, U3 KOTOPbIX NPaBUIIbHBIN TOMNBKO OAUH;

e BOMPOCHI U OTBETbI HA HUX AOIMKHbI MMETb CIIOXXHOCTb, MO3BOSSIOLLYIO MPOBECTU aHanM3 OTBETOB U HaWTh
npaBubHbIN 3a 2-4 MUH;

® KapTbl AOIMKHLI COOTBETCTBOBATL MO (hOpMe NPeAIoKeHHOMY 06pasLly.

Ons BbinonHeHuss paboTbl Hamyn ObINMM M3y4eHbl pekoMeHZauun Mo paspaboTke TEeCTOBbIX 3adaHwuw,
cogepxawmxca B nutepatype [1-3] n 6bin usydeH onbIT Apyrux BY30B no oTkpbITbiM MaTepuanam us MiHTepHeTa (B
YacTHocTw hitp://mti.prioz.ru/showthread.php?t=42#post2505).

Mocne un3y4yeHUs OOCTYMHbIX MartepuarioB Mo Tectam, Hamu ObINo YCTAHOBMEHO, YTO BO3MOXHbl YeTblpe
pa3HOBMOHOCTU KapT-3afaHuii:

1. KapTa, B kOTOpOI 1 BONpOC, 1 OTBEThbI 3adaHbl B rpadhmyeckon gopme.

2. Kaprta, B KOTOpOW OTBET 3a4aH B rpadmyeckon popme, a 0TBEThI B TEKCTOBOW.

3. Kaprta, B KOTOpOW BOMPOC NOCTABMEH B TEKCTOBON (hopme, a OTBEThI B rpacoU4eCcKomn.

4. KapTta, B KOTOPOM M BOMPOC, N OTBETLI 3aaHbl B TEKCTOBOW hopMe.

Bce atn pasHoBuaHOCTM pelieHo Obino npuMeHuTb. OCHOBHas CIOXHOCTb BO3HWKIA MpU OMpeaeneHun
KOHKPETHOro CcoAepXaHusi yKa3aHHbIX KapT, YTO onpeaensanock cneuudukon Tembl «KomnbloTepHas rpadmka». [lo
3TON Teme CTyAeHTbl B OCHOBHOM M3y4aloT MO Kypcam kadheapbl WMHXEHEpHOW rpadvkvi 3adavnm MOoCTPOEHUSA U
penaKTUPOBaHUS M300paXeHUn Ha 3KpaHe AMCMIes M B MEHbLUEN CTEMEHU KOHCTPYKUMIO WU XapaKTepUCTUKK
YCTPOWCTB KOMMbIOTEPHOM TeXHMKWU. Hapo Gbino copmynupoBaTth Takue 3afaHusi, KOTopble 0TBeYanu Obl CyLLHOCTM
nonyyaembix No Teme 3HaHWMN.

B pesynbTate npogenaHHon pabotbl Gbinu paspaboTaHbl 06pasLbl TECTOBLIX Kap, KOTOPbIE MO CIIOXHOCTU U
coOepKaHU0 OTBEYaloT MOCTaBMNEHHOW 3afadve. [pumepbl yka3aHHbIX KapT npvBedeHbl Ha pucyHkax 1-4. Kaptbl
OTNMYalOTCA MPOCTOTON. AHanM3 BOMPOCOB M OTBETOB HA HUX MO3BOJMSIET HAWTU MpaBUIbHbLIA OTBET 3a 2-4 MUVH.
Bonpocbl cdopmynupoBaHbl Tak, 4TOObl WCKMIOYWTL WX pasHouTeHne.  Bce BbILEN3NOXEHHOE MNO3BONSET
pekoMeH0BaTb AaHHbIE KapTbl B KAYECTBE TUMOBbLIX 06Pas3LOB 1 Ha UX NpUMepe paspaboTaTb NOMHbIA KOMMIEKT KapT
Ansi TecTupoBaHus TeMbl « KomnbloTepHas rpadomka.

I Kommesorepeag rpadema. AETORAT,

|
| H
Karzm nodryymTe A HeoG pacs e me 2, ecITH r r
EHFOOFA#EHIED 1 M} MEHHTE EOMATTY ﬂ &
"Zeprano”, a B KaUeCTES TOTEE OCH 0TO +
FREEHIT VEATATE TOUEH 3 H 47

o
5
cJ “o ey

Puc. 1 — Bonpoc, n oTBeTbl 3agaHbl B rpachuyeckon hopme

I Konomeo epeax rpadrona. & rmoeag . I

F awyeo womareny & EToran mecbor o emio
TIQETME HECTE ¥ MEobpaw erEmo 1, wmobsr

E pe3yTETATE IOIFSETE SE[TeH C PEO-
Epacwersroneer 1o 2

[k |

TToezpecyre | | K omposare

Pwuc. 2 — Bonpoc 3agaH B rpaduyeckorn popme, a 0TBETbI B TEKCTOBOM
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I Fomm s mpxat rpadeoca. Armorar. I

Fayodt e mprEeperomnt anemeHoE 1-4

Puc. 3 — Bonpoc 3agaH B TEKCTOBOM (hopMe, a OTBEThI B rpadonyeckomn

II{Dmm'mpHax rpadroa. AETorarn. I
[ ] [2]
o 3Hmmn Bmw ¢ PMETI T oI
Flawce o mpemeneromn: oImpeme eEET E00Fr rpadEnE TG FEoAp e

AIAET] TT0 8, OITp= @IleHER PacTpar

2] ]
Toneza Pt TpA STETEHT DA CTR L

Pwuc. 4 — Bonpoc n oTBeThbI 3agaHbl B TEKCTOBOW hopme

Cnm1CoK MCMomnb30BaHHbIX MCTOYHMKOB!

3.ABaHecoB B.C. ®opma TecToBbIX 3aaaHui. YuebHoe nocobue. Bropoe nsnaxue -M.: LieHTp TectupoBaHus, 2005. —155c.

4.Knm B.C. TectmpoBaHue y4ebHbIx gocTkeHnid. MoHorpadms. - Yccypuiick: Msgatenscteo YITIN, 2007. - 214 c.

5.PyguHckmn W.0., AckepoB 3.M., EmenuH M.A., Ctpounos H.A. MNMpuHUMNbI M TEXHONOMMM CO3QAHUA MHTErpUpOBaHHON
aBTOMaTU3NPOBAHHOW CUCTEMbI KOHTPONS 3HaHW // IHdhopmaumoHHble TexHornornm B obpasoBaHun n Hayke: C6. Tpygos BHIK. - M.,
2006, C. 17-35.

CEPBOMEXAHU3MbIl U CEPBOABUIATENN B UICNOJNHUTENbHbIX
YCTPOUCTBAX CACTEM BE3OIMNACHOCTHU

Benopycckuli 2ocydapcmeeHHbIll yHUgepcumem UHhopMamuku U paduo3siekKmpoHUKU
2.MuHck, Pecnybnuka benapyck

Kyuc A.C., Jlu B.K., Mon4aH A.B.
CypuH B.M. — 0-p mexH. Hayk, npogheccop

B coBpemeHHbIX yCTpOVICTBaX cuctem 6esonacHocTn — Buaeokamepax, TypHUKeTax, L3ax, KOHBenepax B nocrnegHee
BpemMa CTanu LWUPOKO NPUMEHATbCA cepBONnpuBOAbI. K cepsonpueogamM npeabAaBnATCA BbICOKUE TpeGOBaHVIﬂ no cnegywowmm
napamMeTpam: TOYHOCTb NO3NLUMOHUPOBaAHUA, gMana3oH perynupoBaHusd, HepaBHOMEPHOCTb YacTOTbl BpalleHWUA, neperpy3ovHasn
€nocobHOCTb, BbiCOKas AMHaMKKa.

CepBonpuBog, - 3TO cucTema nNpvBOAA, KOTOpas B LUMPOKOM [Jvanal3oHe perynupoBaHusi CKOPOCTH
obecneymBaeT AUMHAMWUYHbIE, BbICOKOTOYHbIE MPOLIECCHl ABWKEHUS W peanusyeT KX XOPOLLYH MOBTOPSEMOCTb.
Cepsonpusofbl ABNSATCA Hanbonee BbICOKOTEXHOOMMYHOMN obnacTbto 3MeKTponpuBOAA.
CnoBo "cepBo" Npon3oLLo OT NaTUHCKOro crioBa "servus”, 4To NepeBoanTCs Kak cryra, pab, MOMOLLHMK.

"MaBHbIE YacTn cepBonpMBOAa — 3TO €ro ABuraTtenb, arNemMeHThl ynpasneHus u nepegada. Kpome toro, B Hem
ecTb Tak xe 6onee wmenkne w nepudepuiiHble ycTponctBa — OnokupoBka, CcurHanusauus, cuctema
BKIIOYEHMNSA/BBIKIMIOYEHUS, AneMeHTbl 06paTHON CBA3N.
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anIHLWII'II/IaJ'IbHO nepevyncrnieHHblX Bbllle Ka4veCcTB MOXHO [nobutbCa € MCNoONb3oBaHWEM OBuUraTenemn
NOCTOAHHOIO TOKA, CUHXPOHHBLIX, CUHXPOHHbIX TNINHENHBIX, ACUHXPOHHbIX cepBo,quraTenelh, a TaK Xe
AneKkTpoumnnmHapos.

Power
Error amplifire
and PID filter
Servomotor Position Motor
""""" command
Buffer
......... o - |
Host < f:] S UARTHSE“?. Amplifire !
L;» i operation ;
--------- P g Position feedback
N b Position sensor
ATO0S2313
Puc. 1 - Cuctema ynpaBneHus cepBoasuraTenem Pwvc.2 - TeopeTuyeckuii npuHLMN NOCTOSAHHOrO TOKa

yrnpaBrieHust MexaHM3MoM CEPBONpUBoa

B HacTosiLlee Bpemsi cepBONPUBOAbI 3aHANM 3HAYMTEMBHYIO HULWLY HA PbIHKE perynvpyembiX MpUBOAOB.
TpebytoTcs 6onee AMHaMWYHbIE, KOMNAKTHbIE, HAAEXHbIE U MOAYNbHbIE NPUBOOHbLIE KOMMOHEHTbI ANs NOCTPOEHWS
aBTOMaTU3NPOBaHHbLIX CUCTeM. TeHAaeHuMen pasBuTUS cepBOTexHUKM OyaeT 6Gomee rnybokass wHTerpaums
yNpasnsoLen SMEeKTPOHNKN B 3IeKTPOMEXaHNYECcKMe y3nbl. Takon NpMBOA MOXET BbINOMHATL 3aN0OXeHHbIe B HEro
dyHKUMKM 6e3 ynpaBnaoLWmMX KOMaHA OT CUCTEMbI YNpPaBfeHUss BEPXHEro ypoBHS. I HECOMHEHHO, NepcrneKkTUBHbLIM
HanpaBsneHnem Mo NPMMEHEHNIO TakMX NMPUBOAOB SABMAAIOTCA UCMOMHUTENbHbIE YCTPOMUCTBA cucTem Be3onacHocTw.

Cnuncok Mcnonb30BaHHbIX UCTOYHUKOB:

1. NpakTuka npmBogHoW TexHuku - Cepsonpusodbl // nsgaxne 09/2006 11322853 /RU

2. TexBegkom — nabopaTopHbIN XXypHan SMeKTPOHMKM, aBTOMaTVKM U NporpamMMupoBanmns - http://texvedkom.org/archives/1891
3.3HakomcTBO ¢ cepBonpuBogdamu - http://zelectro.cc/servoFirst

BNMUAHUE 3HAHUIN, NONYYEHHbIX B NMPOLIECCE U3YYEHUA
ancunnianH MHXeEHEPHOU TPPA®UKA
HA KAYHECTBO AUINJIOMHOIO NMPOEKTA

benopycckuli eocydapcmeeHHbil yHU8epcumem UuHghopMamuku U paduosanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kueauyk A. B.
PoxHoea H. . —mazucmp mexH. Hayk, npernodasamerb

Kaxgbin ctygeHt BI'YUP Ha nocnegHem Kypce BbINOMHAET AMMNMOMHbBIA MPOEKT, B KOTOPOM OTpaxaroTcs
3HaHWA, NOMy4YeHHble B TeYeHNe BCex neT y4ebsbl.
Mpy BbINONHEHWM Junnoma HeobXxoAMMO pPYKOBOACTBOBATbCA CTaHAAPTOM NpeanpuaTus, B KOTOPOM
3adMKCUPOBaHbI OCHOBHBIE MOMNOXEHUSI U NpaBua oGopMIIEHNUS AMNITOMHOIO NPOEeKTa.
CopepxaHve QUnInomMHOro NpoekTa BapbypyeTCcs B 3aBUCMMOCTM OT CneumansHOCTU.
HeunsmeHHbiMn ocTatoTea TOCTbI, KOTOpblE MCNOML3YTCA Kak NpY AWNIIOMHOM NPOEKTMPOBAHUN, Tak 1 Npu
pa3paboTke 4OKYMEHTauun Ha NpeanpusaTusX.
Bce a1 TOCTbI n3dyyatotca cTyaeHTaMm Ha 1-M Kypce npu n3ydeHnn AUCLMNINH MHXEHEPHOW rpaduki.
Cpean MHOXecTBa TeM, KOTOpble M3y4aloT CTYAEHTbl, €CTb TeMbl, KOTOpble AAT BO3MOXHOCTb CTYAEHTaM
0opMUTL CBOWM AMMIIOMHbIN MPOEKT B COOTBETCTBME C TPeOOBaHWAMM cTaHdapTa npegnpuatusa. Hanpymep:
1) npaBuna opopMneHUs KOHCTPYKTOPCKOM OOKYMEHTaLuu;
2) yepTéx getanu;
3) yepTéx cOOPOYHOW eanHULbI;
4) cocTaBneHue CxeMbl ANEeKTPUYECKON NPUHLMNMANbHON;
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5) cocTaBneHne cxembl anroputMa.

Mpv n3y4yeHun BbiLLENEPEUYNCTIEHHBIX TEM CTYAEHTLI NOAPOOHO 3HAKOMSITCSI CO CTaHA4apTamu.

MpaBuna ocopmneHns KOHCTpyKTopckorn gokymeHTaumn. FTOCT 2.104-2006 OcHoBHble Hagnucu. FTOCT 2.105-
95 O6Lwme TpeboBaHumst kK TekcToBbIM AokymeHTaMm. FTOCT 2.106-96 TekctoBble gokymeHTbl. FTOCT 2.301-68 ®opmaTsl.
FOCT 2.302-68 MacwTabbl. TOCT 2.303-68 JlnHun. TOCT 2.304-81 LWpudtbl yepTtexHble. TOCT 2.305-2008
M306paxeHns — Buabl, pa3pesbl, CeYEHNs.

Yeptéx petanu. CornacHo NOCT 2.102 — 68 4epTex Aetanu — 3T0 KOHCTPYKTOPCKUIA AOKYMEHT, COAepX)aLLunii
n3obpaxxeHne petanu u Apyrue LaHHble, Heobxooumble Ansi ee M3roToBneHuss u koHtponsi. FTOCT 2.311-68
M3o06paxeHne pesbbbl. FTOCT 2.307 — 68 HaHeceHue pa3mepoB U npegenbHbiX oTknoHeHun. MOCT 2.318 — 81
MpaBuna ynpoueHHoro HaHeceHus pasmepos otBepctuii. FTOCT 2.308 — 79 YkasaHue Ha yepTexax AonyckoB hopMbl
n pacnonoxeHusa nosepxHocten. FTOCT 2.309 — 73 O6o3HayeHus WwepoxoBaTocT nosepxHocten. FTOCT 2.316 — 68
MpaBuna HaHeceHUs Ha YepTexax Haanucel, TexHudeckux Tpeboeanun u Tabnuuy. TOCT 2.004 — 88 O6wme
TpeOOBaHMSA K BbIMOMHEHWNIO KOHCTPYKTOPCKMX M TEXHONOMMYECKUX OOKYMEHTOB Ha nedvaTarolimx u rpaduydeckux
ycTporictBax BbiBoga OBM. TOCT 2.789 — 73 LLlepoxoBaToCTb NOBEPXHOCTMU.

YepTéx cbopoyHoi eauHuubl. JTlo6oe CrnoXxHoe TEXHUYECKOEe YCTPOWCTBO, KOTOPOE MOAMEXUT U3roTOBIEHMIO
Ha TexHudeckom npeanpuatum, no NOCT 2.101-68 HasbiBaeTca nsgenvem. Mo FOCT 2.102-68 K KOHCTPYKTOPCKUM
OOKYMeHTaM OTHOCAT rpaduyeckne (4epTexu, CXeMbl) UM TEeKCTOBble [AOKYMeHTbl (cneuudpumkaumm, nepeyvHu
3NEMEHTOB, NOSICHWUTENbHbIE 3anuckv 1 T. 4.). [NpaBuna BbINONHEHMA COOPOYHbIX YepTexen ycTaHasnusaeT [OCT
2.109-73, cneundmkaumm — FOCT 2.106-96. Kpome aToro, npu odopmneHunn vyeptexen mcnonesdyrotes FOCT 2.109-
73, TOCT 2.305-68, TOCT 2.315-68, TOCT 2.109-73, TOCT 2.401-68, TOCT 2.415-68. Ha cOOpOYHbLIX YepTexax
KpenexHble AeTann M COeOUHEHUs C MX ydacTmeM nokasbiBatoT cornacHo ¢ FOCT 2.109-73 n NOCT 2.315-68
ynpoLleHo unu ycnoBHo. Pe3bby Ha YepTexax nokasbiatoT no FOCT 2.311-68 He3aBUCUMO OT €€ AeiCTBUTENbHOMO
BMAA, YCIOBHO.

CocTaBneHne Ccxembl 3NEKTPUYECKON npuHUMNUanbHoW. [lo3numoHHble 0003HaYeHUs1 3MNeMEHTOB B
cootBetcTBUM ¢ TOCT 2.710-81. Tunbl ycnoBHbIX ByKBEHHO-LMMPOBBIX 0003HAYEHUA M MpaBuia UX MNOCTPOEHUS
yctaHaenmBaeT [OCT 2.710-81. [llepeyeHb 3anemMeHTOB MPUHLMNMANBbHON CXEeMbl COMPOBOXAAETCA NepeyHeM
anemeHToB cornacHo NOCT 2.701-2011. U gpyrue.

CoctaBneHue cxembl anroputMma. pu BbIMONHEHMU 3ToW paboTtbl m3yyvaetca FOCT 19.701-90 EpuHas
cucTeMa nporpaMMMpoBaHnNs AoKyMeHTauun. Cxembl anropuTMoB, NPOrpamMm, AaHHbIX U CUCTEM.

WTak, n3 BbilleckazaHHOro, CTaHOBUTCH OYEBUAHBLIM, YTO U3yYeHUEe AMCLUMINH UHXEHEPHOW rpadunku nmeet
6onbLUoe 3HaYeHVe AN AMMNIIOMHOIO NPOEKTUPOBAHMS.

Cnncok UCMonb30BaHHbIX MCTOYHUKOB!
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NMPOEKTUPOBAHUE N OU3AUH HA OCHOBE
LNDPPOBbLIX MPOTOTUIMOB AUTODESK ALIAS

Gernopycckuli 2ocy0apcmeeHHbIl yHUgepcumem uUHhopMamuku U paduo3rieKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

3onomopesuy A.A., Knumerko A.B.

Cmornep B.A.. — kaHO. mexH. HayK, douyeHm

OnucbiBaOTCA OCHOBHbIE OCOBEHHOCTU CO3AaHNs LMAPOBBLIX NPOTOTUMOB 1 An3alHa pas3nuyHbIX U3Aenni Ha
ocHose nporpammbl Autodesk Alias - ogHon 13 Hanbonee M3BeCTHbIX MporpaMm oT komnaHum Autodesk.

Y ycnexa no6boro nsgenus ecTb CBOM COCTaBSAOLLME: MAPKETUHN, Ka4ecTBO, AWU3alH, maTtepuansl u 1.4. U
KaXabl M3 HUX BAUSIET HA YCMELUHOCTb TOro, NMbo MHOro MpodykTa B OnpedernieHHon crtenexun. PaHblie 6onblioe
3HayYeHne MMenu TOrMbKO KayecTBO M OpeHd, ogHAKo celyac TeHAeHUMW TakoBbl, YTO, Bonee BaXHyl ponb urpaet
AN3aiiH; OH ABMNAETCS rMaBHbIM NPEMMYLLECTBOM U3AENMs.

[n3ainH onpegensieT, CKONbKO BpeMeHW, PecypcoB 1 paboTbl MpUAETCS NOTpaTUTb AN CO34aHns U3genus,
yto genaet Autodesk Alias oanH MM camblix rMaBHbIX UHCTPYMEHTOB MPY CO34aHMU NPOMbILLNEHHOro An3anHa. Alias
— WHCTPYMEHT AN AM3aHepOB C BO3MOXHOCTbIO CO3[aHWs MaTeMaTuyeckux mopenen. HekoTopble Au3anHepbl
YyBCTBYIOT cebsa HekomMOpPTHO Npu paboTe ¢ MatemaTM4ecknMm MOAENAMU, MOTOMY, YTO 3TO Brnvxe K MHXeHepam.
Alias no3sonsieT Av3ariHepam camMvM CO34aBaTb BCE: OT Ha4anbHOro 3CKM3a A0 MOAENM KOHEYHOro NpoayKTa.

B Alias'e MOXHO mnerko SKCMepMMeHTMpOBaTb C MAEAMW, MOXHO caenatb HabpoCOK MOBEPXHOCTM U
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pefakTupoBaTb €ro U Bce naMeHeHus 6yaet BUAHO HedameanutenbHo. MpuHATO cumTaTth, YTO paboTtath B 2D Ha
3CKM3ax O4YeHb ObICTPO, a co3gaBaTb MOAENM — OYEeHb MEASIEHHO U 3a BPeMs co3faHus ogHoro BapuaHTta B 3D
MOXHO co34aTb MHOXecTBO B 2D. OT0 ocHOBHasi mpobrnema, NoTomy, YTO HapMCOBaHHbIE BELLWM MOTYT COBEPLUEHHO
no—apyromy BOCNPUHUMATBCS, KOraa npumyT 06bem.

MoXHO C nerkocTblo co3gaBaTb HECKONbKO BapuaHToB Am3aiHa. C MOMOLLbI PEerynupoBKM LBeTa
N3MEHSeTCA oKpacka Mofenu, n nepebupatTcsi LBETOBbIE anbTepHaTuBbl. PyHKUMM Aedopmaumn U UCKPUBIEHMWS
No3BOMSAT YNPaBnsTb MNPoOnopuusiMyv 1 obLienn (OPMON PUCYHKA; MX MOXHO TakkKe MNPUMEHSATb ANs MENKux
Moandukaumii n BbICTPOro Nepexofa K ApyroMy BapuaHTy nusgenusi.

Alias nmeeT JOBOMNBHO APYXEmNOHbIN K NONb3oBaTeNto nHTepdenc (puc.1 ), 4To urpaeTt 3HaYUTENbHYHO POsb
npu ee OCBOEHWM 1 AanbHenwen paboTsl ¢ Hel. [laHHyt0 0COBEHHOCTb CTOMT OTHECTM K AOCTOMHCTBAM MPOrpamMmbl.
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Puc. 1 - UHTepderic nporpammel Autodesk Alias

K apyrum goctouHcteam Alias MOXHO OTHeCTU:

1). Cpeactea guHammyeckoro MmoaenvpoBaHust oopm ans 6onee ygo6HOro NpoekTMpOBaHMS, BKIHOYatoLime
B cebsa cneayoLime NHCTPYMEHTbI:

. Lattice Rig — cosgaHvne npon3BonbHbIX hopM NyTeM MaHUMyNALMIM C HAaCTPaMBaeMON peLLeTKoN,
KOTOpasi co3faeTcs BOKPYr 06bekTa;

. Bend — n3rnbaHue reomeTpum C MOMOLLBIO KPMBOW, KOTOpas ynpaenseT gedopmaumen;

o Twist — 3aKkpyunBaHve reomeTpun BOKPYr OCu;

. Conform — gecopmaums reomeTpum Takum o6pasom, YTobbl ee MOXHO BbIno BNucaThb B rpaHuULib

OpYyror NOBEPXHOCTH.

2). BO3MOXHOCTb C NErkoCTbio MCNOMb30BaTh YEPTEXU U3 APYrnx nporpamm komnaHum Autodesk (Hanpumep
AutoCAD ) onst ux ganbHenwen o6paboTky, NpuaaHus UM obbema, An3anHa.

3). Alias nmeeT 3 BCTPOEHHbIX NPOAYKTA, PACLUMPSAIOLLIMX CNEKTP €€ BO3MOXHOCTEN:

. Autodesk Alias Design- npumeHsieTcst ons pa3paboTku gusariHa noTpebutenbckon NpoayKumm;

. Autodesk Alias Surface - npegoctaBnsieT nonHbli Habop cpedcTB AuHamudeckoro 3D

MOLENUPOBaHNS, KOTOpble MO3BONSAT Npeobpa3oBbiBaTh KOHLUENTyalnbHble MOLENU UM CKaHUMPOBAHHbIE

OaHHble B MOBEPXHOCTU BbICOKOTO Ka4yecTBa;

. Autodesk Alias Automotive - npegHasHayeH Ansi aBTOMOOWMBLHOrO Au3alHa M UCMONb3yeTcs B

BGONbLUMHCTBE KPYMHbIX aBTOAN3ANHEPCKUX CTYAUIA NO BCEMY MUPY.

MogBogsa wtorn, cnegyetr oTMeTUTb, YTO Alias sBNsSieTCs OOCTOMHBIM pelleHneM B cdpepe co3gaHus
UMdPOBLIX MPOTOTUNOB U AM3aHa Pas3nuyHbIX U3fenuin, kak n ee npegwectBeHHkn (AutoCAD u T.n.) OH cTan
3TarloHOM Cpeauv NPorpaMm AaHHOro CeMencTBa.
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PA3PABOTKA MHCTPYKUWUU NO BU3YAIIUSALIUU OAHHDBIX
UCCIIENOOBAHUU B MATIIAB

Bernopycckuti 2ocydapcmeeHHbili yHUgepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. Munck, Pecnybnuka benapyco

lespacesa . I1., Makapeuy A. I1., Mupono6os M. fO.
Mucekko M. B. — doueHm

B nocnenHee Bpemsa obLwen TeHaeHunen npu pa3pa60TKe MaTteMaTu4eCkux CUCTEM ABNAETCA BU3yanusaumna pelleHud
MaTeMaTu4eckmx 3agad. OCHOBHyPO posib B BU3yanusauum nrpaet rpaduyeckoe npeacrasneHve pPe3ynbTaToB peLleHns. OpHvM u3
COBpPEMEHHbIX MporpaMMHbIX NPOAYKTOB, MNO3BONAKWMNX OYEeHb 3a(pbheKTMBHO peanunsosbiBaTb beHKLl,MIO BU3yanusauuu
MaTeMaTUyYecKux AaHHbIX, ABnseTcsa naket Matnab.

Mo npeamety «WHxeHepHas KoMnbloTepHast rpadumka» Ha Kadegpe uWHxXeHepHon rpadukn BIryUP
3annaHmpoBaHa rpaduyeckas paboTa, B KOTOPOM HEOOXOAMMO MOCTPOUTL ABYXMEPHbIE N TPEXMEPHbIE rpadvkn B
cpege Martnab. Ota paboTta BbIMONHAETCA yxe BTopou rog. Vcnonb3ylouwleecss meTogudeckoe obecnedenune [1]
CcoOePXUT OBLUMPHEIN MaTepuarn no Bu3yanusaumm gaHHblx B Matnab u 6onbluoe KonM4ecTBo NpYMEpPOB NOCTPOEHNS
rpachmkoB pasnuyHbLIX BULOB.

Bbina noctaeBneHa 3agava: paspaboTaTb B MOMOLUb CTYAEHTAM  MHCTPYKLMIO MO BbINOMHEHWIO OaHHOM
rpacpnueckon pabotel Ha PUTY, roe Ha ee BbINONMHEHWE NPeAyCMOTPEHO BCEro OAHO MpakTuyeckoe 3aHATue. B
WHCTPYKUMM Heobxoaumo noscHUTb ocobeHHocTn paboTbl ¢ Bepcnen Martnab 6,5, koTopas ycTtaHoBneHa B
KOMMbOTEPHOM Knacce 513 kadeapbl WHXEHEepHOW rpaduvkn, yKa3aTb KOHKPETHble rpadvkM ONS MOCTPOEHMs,
npuBECTM NpuMep 0hOPMIIEHUS TOTOBOW paboThbl.

Hamu 6binn npoaHanuavpoBaHbl MHOrMe WUCTouHMKM no Matnab [1-5], B Tom uncne un u3 UHTepHeTta. B
pe3ynbTate nNpogenaHHon paboTbl Gbina NpeanoXeHa WHCTPYKUMS MO BbIMOMHEHWI0 rpadmkoB B MaTtnab, kotopas
paccynTaHa Ha BbINOMHEHUE rpadhMyecKoro 3aaHns B paMKax OJHOro NpakTUYECKOro 3aHATUS. MIHCTpyKUums siBnsieTcs
nytesoauTenem no nocobuio [1] n obneryaeT novnck matepunanos. OTNNYUTENBHLIMU YEPTaMU UHCTPYKLUK SIBNSIOTCS:

1. YeTko M OOHO3Ha4yHO oyepyeH ob6bem paboTbl Ana cneumanbHocTen PUTY, Ha BbINOMHEHWE KOTOPON
npegycmartpvBaeTcs ABa y4eOHbiX Yaca. YCTaHOBIEHO, YTO CTYAEHT AOSMKEH MOCTPOUTb OAMH rpaduk NMHENHON
YHKUMN (OBYXMEPHbIN rpacork) U OAMH rpaduk KapkacHom pyHKUMM (TpexXMepHbIi rpadurk). MIMeHHO aTu rpadukm
Hambonee 4acTO BCTpEYalTCA B MWHXEHEpHOM npakTuke. [Mpu BbIMONHEHWM paboTbl HEOOXOAMMO MNPUMEHSTb
uBeToBOE O(OPMIIEHNE KPMBBLIX rpadpnyecknx 3aBUCMMOCTEN FNUHEMHbIX rPadvMKoB U (OYHKLMOHANbHYIO 3aKpacKy
CMOXHbIX KapKacHbIX MOBEPXHOCTEN, B TOM YNCIE C MHTEPMNONALMEN NO LBETY.

2. B VHCTpyKuMiO BBedEeH MaTtepuan, pasbsiCHsloWwuiA TpeboBaHMs cTaHOAPTOB B 4YacTv odopMIeHUs
rpacpmkoB. DTO KacaeTcs Ha4YepTaHWs M LBETa NUHUA rpadonyecknx 3aBUCUMOCTEN M KOHTPOISbHBIX TOYEK Ha 3TUX
NVHNSX, a Takke Hagnvcen Ha none rpadukos (opme HanMcaHUs Ha3BaHWUN PU3NYECKNX BENNYMH N UX pa3MepHOCTH
nT.n.).

3. PagpaboTtaH u BKMIOYEH B MHCTPYKUMIO MpuvMep OOPMIIEHHOrO MO MNpaBunaM CTaHAapTOB OTYETHOro
[OKyMeHTa no rpacmdeckoin paboTte ansa cneuunansHocten GUTY.

4. BHeceHO NOsiCHEHWEe YacTo BCTpevatlencs B 513 KOMMNbIOTEPHOM Krnacce cuTyauuu, Koraa Ha rpaduke
BbIBOASITCS 3aKOAMPOBaHHbIE HAANUCK N HEOBXOAMMO X PaCKOAMPOBATb.

ABTOpaMM Ha npakTuke Obina nNpoBepeHa MONE3HOCTb CBOel paspaboTku. bbino onpegeneHo, 4To npu
MCMOSb30BaHUM YCTAaHOBOK, COAEPXALLUXCH B MHCTPYKLUM, MOXHO BMOJSIHE YCMELIHO 33 OOHO MPaKTUYECKoe 3aHATUE
YCBOWTb METOAMKY MOCTPOEHNSt ABYXMEPHbIX U TpexMepHbIx rpadumkoB B Matnab. 3geck xe cnegyet oTMETUTb, YTO
npu BbINOMHEHNW 3a4aHus B yka3aHHOM hopmaTte KONMMYeCTBO BOMPOCOB, 3af4aBaeMbIX NpenogasaTtento CBOANUTCS K
MUHUMYMY.

3710 nos3BonsieT caenatb BbIBO4 O TOM, YTO MOCTaBMiEHHAs Lenb AOCTUrHyTa U pa3paboTaHHas MHCTPYKUMS
obnerynt BbIMOMNHEHWE rpadmyeckon paboTbl MO BM3yanu3auum pesynbTaToB MaTeMaTuyeckon ob6paboTkm AaHHbIX
nccnegoBaHun.

Mpumep rotoBon rpaduyeckort paboTbl, KOTOPYK MpeanaraeTcst BbINOMHUTL cTyaeHTam OUTY B Martnab,
COOEPXUTCA Ha pUcyHKe 1.
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BU3YAJIMSAIUA UHKEHEPHBIX PACYETOB B MATLAB
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Puc. 1 — MNpumep odopmnenns rpaduyeckorn paboTsl

Cnncok UCronb30BaHHbIX MCTOYHUKOB!
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BoHpapeHko. MuHck: BI'YWP, 2014. - 70 c.

6. BonpapeHko B. ®., flybosew B. [1. MATLAB. OcHoBbl paboTbl 1 nporpammupoBaHusi. KomnbloTepHasi MaTeMmaTtuka. Y4YebHbii
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AEMOHCTPALUUA METOOA OPTOIMOHAJIbHOIO
NMPOEUMPOBAHUA NMPU NOMOLLN 3D MAX

Benopycckul eocydapcmeeHHbIl yHU8epcumem uHghopMamuku U paduosnieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Cmaepos C.[.
Mepkynoe B.H.- npernodasamerib

B paHHow paboTe npeacTaBreHbl BO3MOXHOCTU nporpammbl 3D MAX ans co3gaHnst aHMMauUMOHHOIO poninka Ha npyumMepe
O[HOW 13 TEM Kypca HadepTaTeribHON reoMeTpum, B YHaCTHOCTUM METOZa OPTOrOHaNbHOIo NPOELMPOBAHUSI.

Mpn usyyeHun HaveptatenoHon reometpum (HIM) cyuwlectByeT onpegenéHHas npobnema B MOHWMaHWM
OTAeNbHbIX ee pasfernos, KOTopas MpenofaeTcs Ha NeKUMsAX U Ha NPaKTUYECKUX 3aHATMSAX CTyAeHTaMm rnepBoro
Kypca OKI1.

CtygeHTam, KoTopble BrepBble cTankuBatoTca ¢ HI, 3avacTyio TpyoHO NPOCTPAHCTBEHHO MOHSATh, Kak
NPOMCXOAWT, HampuMep MPOeLMpPOBaHMWE PasfNYHbIX FEOMEeTPUYECKUX OOBLEKTOB Ha NIIOCKOCTW MPOeKuui npu
pasnuyHbIX MeTodax NPoeLMpoBaHus.

HaHHyio npobnemy NpoCTpaHCTBEHHOrO BOCNPUATAA MaTepuana nomoraeT pelunTb ogHa M3 nporpaMm  ans
co3gaHus aHnmauum - 3D MAX. MNpu nomoLum aTon nporpaMmMbl 6bIn BLIMONHEH @aHUMALIMOHHbLIVA PONKK Ha NpuMmepe
ofHon n3 Tem HI: MeToa opTOroHanbLHOro NPoeLupoBaHKs.

Hwxe npuseaeHbl parMeHTbl aHMMaLMOHHOIO pofvka B BMAE PUCYHKOB W KpaTKMM OMMCaHWeM Xxoga
MOCTPOEHWS.

Xopf nocTpoeHust:

1. Moctpounu T. A 1 NOCTPOMNN ee OPTOroHarnbHYH NPOEKLMIO Ha FOPU30OHTaNbHOW NIOCKOCTW NMPOeKLuiA

(puc. 1). B npoctpaHcTBe npu aTom obpasyeTcs oTpe3ok AA’.

e ni:l:-il-".:.-'rm;]q ANockaor
4 -

Puc.1 - MNoctpoeHune oTpeska AA’

2. MNposenu NHUM cBA3M, NOCTPOUNM PPOHTaNBbHYIO NPOEKUMI0 AaHHOW Toukun A”. MNpu nepeceyerHnm
nVHKWen cBa3n ocb X, nonyvaem Touky Ay (puc. 2).

Pwuc.2 - MocTtpoeHne npoekumn Toukn A Ha (OpOHTarNbHOWM NIIOCKOCTH
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3. AHanornyHoe NoCTpPOoeHne BLIMONHWUM 1 Ha NpodunbHON nnockocTu Ms, NpoBeas ABE NMHUK CBA3U U
nonyuns Touky A”. Mpn nepeceveHun nuHusamn cessm ocen Oy n Oz, nonyynm Toukn Ay n Az COOTBETCTBEHHO
(puic. 3).

Puc.3 - MNocTtpoeHne npoekumnm To4kM A Ha NPOUIBHON MAOCKOCTU C NMOMOLLbIO NINHWIA CBA3K

B 3aknoyeHnn MoxHO ckasaTtb, 4To nporpammma 3D MAX nossonsieT HarnsgHO nokasaTb MOCTPOeHue
NpoeKkuun TOYKW B BUAE aHMMauuu, npu 3TOM CTYAEHT BWAMT XOA4 TMOCTPOEHUS TOYKM Ha B3aMMHO
neprneHauKynspHble NNOCKOCTU MPOEKUMI, YTO MOBbILWAET €ro ypoBeHb BOCMNPUATUS U MOHUMaHUS AaHHOro
matepuana. Npu nomowm nporpammel 3D MAX MOXHO co3aaBaTe aHMMaLMOHHBLIE POMVKA K APYrMM Temam Kypca
HI" 1 ncnonb3oBaTh Ha NEKUMSAX U NPAKTUYECKMX 3aHATUSIX.

CnncoK MCMoNb30BaHHbIX UCTOYHUKOB!
1. Mwuxaun BypnakoB «3Ds max 9 3Huuknoneaus nones3osatens» //CMN6 CaHkT-MNMutepbypr: BXB — MeTepbypr, 2007
2. Wnbwat «Bupeokypc ocHoBbl paboTsbl B 3Ds max» // BXB-Mutep6ypr, 2008
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Cekuus

«MHOCTpaHHbIe A3bIKKN Ne1y»
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REACTIVE ION ETCHING PARAMETERS OPTIMIZATION IN VICTORY
PROCESS

Belarusian State University of Informatics and Radioelectronics,Minsk, Republic of Belarus
Volchek V. S.
Liahushevich S. I. — PhD, Associate Professor

A simulation of reactive ion etching (RIE) was carried out using Victory Process of Silvaco to study the influence of input
parameters such as ion beam focus and ions/neutrals ratio on the etch profile in silicon.

A great deal of efforts is currently underway in the semiconductor industry to develop the capability for
realizing three-dimensional integrated circuits for future high-performance and low-power systems. One of the most
advanced three-dimensional integration technology is based on vertical stacking of dies and utilizing through silicon
via copper interconnects.

Through silicon vias are typically formed using plasma etching techniques, that is, the Bosch process and the
alternative to it cryogenic process, both being related to the deep reactive ion etching (DRIE) technology. Plasma
etching has its advantages and disadvantages compared to wet etching. It is typically anisotropic in nature allowing
for very reproducible etch characteristics and takes no notice of silicon crystal orientation. But at the same time
plasma etching is of great complexity and may or may not have high selectivity between different materials that can
be regarded as a drawback.

The DRIE methods indicated above differ in the sidewall passivation methods required for achieving
anisotropy. In the cryogenic process the chemical reaction producing isotropic etching is slowed down by a low
temperature of 163 K. However, ions continue to arrive at the bottom of the trench, colliding with it and sputtering it
off. The principal issue with the cryogenic DRIE is that the standard masks crack under the extreme cold. For that
reason the preference is given to the Bosch technology patented by the company Robert Bosch GmbH. It represents
a two-step process alternating between etching and deposition modes to create nearly vertical structures. The first
mode is the etch step. SF¢ is used to generate a plasma that rich in neutrals which react with the silicon, etching it
away. The second mode is the deposition step where a C4Fs plasma is used. The C4Fg repeating units link together
to form a polymer that is deposited on the wafer surface. The polymer protects the silicon it covers from being etched.
In the second etch step the polymer must be deleted in order for etching can start. This task is accomplished by ion-
assisted sputtering. As the ions are accelerated by an electric field they are very directional and strike the surface
with near-normal incidence. Consequently, the polymer is not removed from the sidewalls and leaves them protected
when the reactive etching takes place. These etch/deposition steps are repeated numerous times. The result of the
Bosch process is anisotropic etching with vertical sidewalls regardless of the orientation of the silicon crystal although
significant sidewall roughness in the form of scallops can be found. The roughness level depends on process
parameters, mainly the switching times. The longer the switching times the larger scallops are created.

The first etch step of the Bosch process is a RIE process, parameters of which strongly affect the trench
profile formed in silicon. The equipment to perform RIE is expensive and as a result RIE simulation is considered to
be of significant importance. It provides not only modeling but also facilitates fast optimization at reasonable cost.

The simulation of RIE was carried out using Victory Process module of Silvaco. It utilizes a simplified RIE
model of combined etching by two types of particles: the sputter etching by ions and the chemical etching by neutrals.

The model has two input parameters: “focus” (F) and ions/neutrals ratio at the plane surface (Riux). The larger
the value of F the more focused the ion beam is around the Z axis. Rayx defines the relation between sputtering and
chemical etching.

The initial structure is silicon with an oxide mask formed by geometrical deposition. The width of the etch
window is 0.4 ym.

The simulation of the RIE step was performed at the following parameters: silicon etch rate Vg = 6 ym/min,
etch time T = 3 sec.

In the first simulation the effect of changing the parameter F on the trench profile was investigated. The
parameter “focus” was varied from 1 to 20 while the ions/neutrals ratio was fixed and equal 1. Increasing the value of
the parameter F from 1 to 10 leads to a decrease in the lateral etch rate and an increase in the etch rate at the
bottom of the trench as the ion beam becomes more focused. It should be noted that lateral etching is not
suppressed completely due to the presence of the isotropic chemical etching by neutrals. Increasing the value of the
parameter “focus” from 10 to 20 causes insufficient changes in the trench profile because ion beam focusing reaches
its maximum.

In the second simulation the influence of the parameter Rqux was investigated. The ratio was varied from 0.01
to 10 while the parameter F was fixed and equal 10. The value of 0.01 corresponds to nearly pure isotropic chemical
etching and the value of 10 to nearly pure sputter etching.

Thus, the RIE model included in Victory Process module of Silvaco enables to predict the trench profile. The
input parameters, “focus” F and ions/neutrals ratio Raux, provide the possibility for RIE profile optimization.

References:
1. McColman, S. Bosch processing on the ICPRIE / S. McColman. — Edmonton : University of Alberta’s NanoFab, 2001. — P.
1-6.

2. http://www.silvaco.com.
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COMPUTER GAMES AS A METHOD OF YOUNG PEOPLE’S
PATRIOTIC EDUCATION

Belarusian State University of Informatics and Radioelectronics
Minsk, Republic of Belarus

Dyatlov Y.K

Kushnerova S. E. — teacher

The problem of young people's patriotic education is a serious problem in our country. We can use patriotic games for

increasing patriotic spirit, and, also, use these games to encourage young people not to forget the historic past of our
Motherland.

On the base of World of Tanks game, young people start taking an interest in Great Patriotic War, and

exactly, in tank battles. The desire of learning about the achievements of soviet people has increased in
expotentialsequency, that has led to patriotic education of young people.

Today, the majority of computer games are created by americans and europeans, most of them are

patriotically directed. (Call of Duty, Battlefield, Arma, etc) Basically, these games have a description of brave
americans and bad russians. But now we will talk about projects, which we can use for patriotic education of
young people.

Call of Duty, exactly, the 1st, 2nd, and 5" parts, in which one can take part in great battlegrounds such
as Stalingrad, Berlin, etc. In these games therussian side of front is introduced as a chief part. Here you
can't find bad russians, only those, who protected their Motherland, and who took part in great battles.

Command & Conquer Red Alert: although, this game is a satire, anyway, it can increase youth patriotic
spirit, because it describes technological breakthrough of soviet science. In this game the Red Army is
the strongest army, which dominates thanks to Tesla technology, tempered soldiers of the Red Army,
and Kirov dirigible, that can destroy enemy base in a matter of seconds.

Operation “Bagration”. It is a game, which was created by belarusian team “GameStream” and published
by Wargaming.net. It is a strategy, in which one should control the Red Army in numerous battles of
“Bagration” operation.

World of Tanks. In this game we can watch the battles of different country tanks: USSR, Germany, USA,
England etc. Thanks to that game, young people have started learning patriotism in games.

War Thunder, World of Warplanes, Il — 2: “Sturmovik”. These games describe air battles. World of
Warplanes have a low-physics model, but low threshold. War Thunder uses realistic physics. Il — 2 uses
a realistic model of conduct, and therefore gives a possibility to take part in epic air battles.

Conclusion: nowadays, we can use computer games not only for entertainment, but for patriotic education

of young people. These games can tell us about war battles, about military vehicles. Moreover, involved in such
games you can become a gear in a big mechanism of Great Patriotic War.
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DNA SEQUENCING
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Abstract

DNA sequencing is the process of determining the precise order of nucleotides within a DNA molecule. The canonical structure of
DNA has four nucleotides: thymine, adenine, cytosine, and guanine. In this paper we observe current approaches and one of the
most perspective method under development, and present the results that we obtained during our research.

The first DNA sequences were investigated in the early 1970s by academic researchers using laborious methods
based on two-dimensional chromatography. Following the development of fluorescence-based sequencing methods
with automated analysis,[1] DNA sequencing has become easier and orders of magnitude faster.[2]

Allan Maxam and Walter Gilbert published a DNA sequencing method in 1977 based on chemical modification of
DNA and subsequent cleavage at specific bases.[3]

The chain-termination method developed by Frederick Sanger and coworkers in 1977 soon became the method of
choice, owing to its relative ease and reliability.[4][5] When invented, the chain-terminator method used fewer toxic

chemicals and lower amounts of radioactivity than Maxam and Gilbert's method. Because of its comparative ease,
Sanger’s method was soon automated and was the method used in the first generation of DNA sequencers.

Sanger’s sequencing is the method which prevailed from the 1980s until the mid-2000s. Over that period, great
advances were made in the technique such as fluorescent labelling, capillary electrophoresis and general
automation. These developments allowed much more efficient sequencing, leading to lower costs. Sanger’s method,

in mass production form, is the technology which produced the first human genome in 2001, ushering in the age of
genomics. However, later in the decade, radically different approaches reached the market, bringing the cost per
genome down from $100 million in 2001 to $10,000 in 2011. We call such approaches Next-generation methods.

The high demand for low-cost sequencing has driven the development of high-throughput sequencing (or next-
generation sequencing) technologies that parallelize the sequencing process, producing thousands or millions of
sequences concurrently. High-throughput sequencing technologies are intended to lower the cost of DNA sequencing
beyond what is possible with standard dye-terminator methods.

One of this new approach is nanopore sequencing. It has been under development since 1995. A nanopore is simply
a small hole of the order of 1 nanometer in internal diameter. Certain porous transmembrane cellular proteins act as
nanopores, and nanopores have also been made by etching a somewhat larger hole (several tens of nanometers) in
a piece of silicon, and then gradually filling it in using ion-beam sculpting methods which results in a much smaller
diameter hole: the nanopore. Graphene is also being explored as a synthetic substrate for solid-state nanopores.

This method is based on the readout of electrical signals occurring at nucleotides passing by biological or solid-state
pores. The DNA passing through the nanopore changes its ion current. This change is dependent on the shape, size
and length of the DNA sequence. Each type of the nucleotide blocks the ion flow through the pore for a different
period of time. The method has a potential of development as it does not require modified nucleotides.

Such new technologies aim to increase throughput and decrease the time of obtaining the result and cost by
eliminating the need for excessive reagents and harnessing the processivity of DNA polymerase.

Two main areas of nanopore sequencing in development are solid state nanopore sequencing and protein based
nanopore sequencing. Protein nanopore sequencing utilizes membrane protein complexes alfha-Hemolysin and
MspA (Mycobacterium SmegmatisPorin A), which show great promise given their ability to distinguish between
individual and groups of nucleotides. Whereas, solid-state nanopore sequencing utilizes synthetic materials such as
silicon nitride and aluminum oxide and it is preferred for its superior mechanical ability and thermal and chemical
stability. The fabrication method is essential for this type of sequencing given that the nanopore array can contain
hundreds of pores with diameters smaller than eight nanometers.

The sequencing technologies described above produce raw data that need to be assembled into longer sequences
such as complete genomes (sequence assembly). There are many computational challenges to achieve this such as
the evaluation of the raw sequence data which is done by programs and algorithms such as Phred and Phrap. Other
challenges have to deal with repetitive sequences that often prevent complete genome assemblies because they
occur in many places of the genome. As a consequence, many sequences may not be assigned to particular
chromosomes. The production of raw sequence data is only the beginning of its detailed bioinformatical analysis. Yet
new methods for sequencing and correcting sequencing errors were developed.

We made a simulation of the whole sequencing process. In our simulation we took a one molecule of Saccharomyces
Cerevisiae with the length of 250 thousand bases. It was cloned 50 times. Then it was randomly cuted into pieces
with the length of 300-400 nucleotides. We assume that some percentage of information can be lost during the
sequencing that is why we removed the portion of nucleotides so that the remaining number averaged corresponds to
predetermined percentage. Then we assembled the sequence from the pieces. If 100% of the nucleotides are known,
the resulting consensus sequence is 100% identical to the original. If 75% of the nucleotides are known, the resulting
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consensus sequence is 100% identical to the original. In this case a significant number (>70%) relatively short (<20
nucleotides) reads occurred, which must be rejected during assembly.

When the only 50% of the nucleotides are known, the consensus sequence obtained is 86% identical to the original.
In this case we have a bigger number (> 90%) relatively short (<20 nucleotides) reads, which must be rejected
during the assembly. Divergent the portions correspond to the fragments with low coverage.
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FORMATION OF POROUS SILICON/COPPER OXIDES/TITANIUM
DIOXIDE HETEROSTRUCTURES

Belarusian State University of Informatics and Radioelectronics, Minsk, Republic of Belarus
Denisov N. M.
Liahushevich S. |. — PhD, Associate Professor

Composite porous silicon/copper oxides/titanium dioxide structures have been formed via electrochemical
etching/deposition and sol-gel method. SEM has been employed in order to investigate structural properties. The key parameters of
the obtained structures for photocatalytic applications are discussed.

Ecological safety of many modern industrial processes leaves much to be desired. Not only do the
toxic emissions harm the environment, they are also resistant to conventional purification methods. One of its results
is insufficient access to pure water sources, which is becoming a serious threat, as millions of children die from water-
related diseases annually. However, photocatalysis, being an advanced oxidation method, is believed to have the
potential to yield major steps in meeting clean energy demands and tackling environmental pollution.

TiOzphotocatalysis is widely used in a variety of applications and products in the environmental and energy
fields. It is generally based on the process, in which a specific wavelength light absorption by a semiconductor leads
to generation of electron-hole pairs, which then interact with the adsorbed molecules, turning them into active
radicals. These radicals, namely *OH and <O,, and other intermediate species are capable of reducing complex
chemicals to H2O and CO..

One of the main drawbacks of TiO; is its wide band gap, which limits its activity to only ultraviolet spectrum
region. Therefore, The CuO-TiO, materials, which are highly active photocatalysts, are of special interest, since they
naturally absorb both visible and ultraviolet irradiation. Moreover, CuO, being a p-type semiconductor, is expected to
form a p-n junction if combined with n-type TiO,. Thus, the aim of this study is formation of porous silicon/copper
oxides/titanium dioxide heterostructures.

The porous silicon substrate was formed via electrochemical etching of p-type silicon wafers in hydrofluoric
acid solution. Subsequently, electrochemical deposition technique was employed to fill the pores with copper. Then
the sol containing TiO, nanoparticles was obtained by mixing 9.6 g of 1-butanol, 0.16 g of acetylacetone, 0.78 g of
titanium isopropoxide and 0.1 g of distilled water. Finally, the samples were covered with the sol by spin coating
technique, and then dried and heated at 500 °C in air.

The anodic etching of silicon wafer has resulted in formation of porous layer with the depth of approximately
15 ym and pore diameter of 0.5 — 1 ym. The pores have a cylindrical shape and are uniformly distributed along the
surface of silicon.

The cathodic deposition of copper into porous layer has led to formation of faceted copper particles inside the
pores. Diameter of the particles varies from 0.1 to 1 ym.

The performed sol-gel spin coating has resulted in formation of thin TiO» coating covering both porous silicon
and copper oxides. The presence of TiO; in the obtained structures is not evident from the SEM images since both
the contrast between different materials and magnification are low while the formed TiO; film is relatively thin.

Nevertheless, the oxidation of copper particles can be confirmed by the change of their shape. Faceted
copper particles with sharp edges have become slightly roundish after the heating. Cupric oxide (CuO) mainly forms
from copper at 500 °C in air, although a small amount of cuprous oxide (Cu2O) may also be presented.

The nature of the substrate, which in our case is porous silicon, plays an important role in photocatalytic
processes. Its porosity benefits both the adhesion of the particles and the adsorption capacity, increasing the active
surface area and diminishing the pollutant diffusion rate limitation during photocatalysis. The electronic properties of
the substrate, such as band gap and conductivity type, also influence the behavior of photogenerated charge carriers.

The second important factor is the size of copper oxides particles. Ideally, copper oxides would form
nanosized structures, which possess large surface area and evenly cover porous silicon to form heterojunction, while
in our case the formed particles are relatively large and sometimes even block the entrance of the pores, decreasing
the effective surface of the final structures. Unfortunately, the cathodic deposition technique has its limitations,
especially in case of porous substrates.

Finally, considering the intended photocatalytic applications of these structures the optimal thickness of TiO>
film is yet to be determined. On the one hand, it enhances charge separation and covers underlying copper oxides
protecting them from aggressive chemicals. On the other hand, it reflects the considerable amount of visible light
before it reaches the surface of copper oxides, decreasing electron-hole pairs’ photogeneration efficiency.

In conclusion, composite porous silicon/copper oxides/titanium dioxide structures have been formed. Copper
oxides microparticles deposited into the porous silicon and covered by thin TiO, layer have been observed on SEM
images. Our future efforts are going to be focused on investigation of these structures’ photocatalytic properties and
their further improvement.
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The development of agricultural sector is closely connected with the evolution of technical hardware and methods. This
paper proposes a method of solving one of the harvesting problems — precise cultivation using parallel driving. In addition to it there
are some optimization methods provided to upgrade this technology to achieve higher quality of its performance.

Agriculture is one of the most significant parts of Belarusian economy. To correspond its meaning agriculture
requires regular improvement. In conditions of progressive technical development there are many opportunities for
automatization of different agricultural operations that can upgrade its quality.

Harvesting is a huge agricultural sphere the automatization of which provides huge potential for optimization
and development of its processes.

The annual amount of collected harvest depends on many factors. It's important to point out one of them such
as cultivating precision. The harvest collecting or cultivating is performed using the parallel driving, that means the
usage of special combine-harvesters and tractors to perform field work while moving along parallel paths. Such
driving is accompanied by harvest skips or repeated work on cultivated areas that lead to unnecessary economical
spendings.

A satellite-based steering system is developed to minimize skips or repeating. The main task of this system is
to correct harvester (tractor) direction by affecting steering column.

The system contains navigation hardware, that calculates current harvester position and direction, processing
module, that estimates harvester deviation from specified track and forms signal for an electric drive, that performs
rotation of steering column to a desired angle.

The navigation hardware is based on the global satellite systems such as GPS and GLONASS. The using of
both of these systems makes possible to obtain navigation information from a bigger number of satellites, that
provides higher precision of harvester spotting [1]. The navigation hardware contains three receiving antennas. One
of them is called a base or a base station and it is set at a point with known coordinates somewhere near the field
when two others are fixed on a harvester roof.

The first step of hardware performance is calculating base coordinates using a geocentric coordinate system
and comparing them with known coordinates. As a result we have a correction that is used to calculate harvester
coordinates.

The next step is computing this coordinates relatively the base. Such technique provides more spotting
precision due to the abstraction from ionospheric error by considering that all antennas coordinate calculations have
the same error. This consideration takes place because of close location of harvester relatively the base station (less
than 30 kilometers).

The calculating of harvester direction is performed by using an interferometric method [1] that presumes the
computation of different angles formed between “satellite-antenna”, “antenna-antenna” lines and coordinates axis.
Such computing requires known “antenna-antenna” distance that's why harvester antennas must be fixed on
specified constant places.

After acquiring the navigation information the processing module starts its work. Its task is calculating
differences between current harvester position and points on a specified track. This computing algorithms require
information about needed position in different time points. So it is necessary to use prediction methods to optimize
correction path. This information is used to form signal for an electric drive that rotates the steering column.

The rotation is controlled by a processing module. To make the drive rotate the steering column module sends a
signal of appropriate magnitude. This magnitude depends on the needed rotation angle and the type of used electric
drive. There are some special rotating algorithms that are often used to optimize the rotating process.

Modern agricultural development is strongly connected with automatization process. The usage of such
satellite-based technology makes the things better but it is necessary to point out the importance of optimization
algorithms for this technique. But still the system contains several parts, the optimization process must affect all of
these parts individually to provide global increment of the quality of system in general.
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The statistics testifies that hundreds of thousands Belarusians have the problems with the musculoskeletal
system, andthe result of these diseases often is a heavy disability. Continually there is a situation when it appears
impossible to make even some steps. Disabled people are compelled to move on bulky and uncomfortable
wheelchairs, which can’t pass everywhere. But undoubtedly all of them want to stand on feet again and to start
walking and running like ordinary people. Therefore various companies try to do everything possible to help disabled
people. And thanks to new technologies they have a chance to return to active life.

Exoskeleton is the device which is intended to increase powerand mobility of the human using external
frame. Initially, the main direction of the development was the military application of exoskeletons. The purpose is the
creation of armor which combines in itself fire power and booking of the tank, mobility and speed of the person, and
many times increasing strength of the one who uses an exoskeleton.

The first exoskeleton was in common developed by General Electric and United States military in the 60th,
and was called Hardiman. (Fig. 1)

In the beginning of the 70th the developments of exoskeleton began in medical aims. The main idea is the

; help to people with problems of the musculoskeletal system. For the first time
in the history disabled people, all life carrying out in a wheelchair, will have an
opportunity to rise to the utmost and to look into eyes of the interlocutor at one
level.

At the moment it is possible to pick out the following models of
exoskeletons:
= Ekso Bionics

= ReWalk
= full HAL suit
= Indego

= ExoAtlet (Fig. 2)

The development is conducted in the USA, Japan and Russia. Also the
companies gradually deliver production to Europe.

So, what about Belarus?Now more than 97 thousand people are
registered needing technical devices of social rehabilitation.

The republican unitary enterprise "Belarusian Prosthetic and Orthopedic
Recovery Center" is the only concern for rendering the prosthetic and
orthopedic help to the population and production in the republic more than
70% of names of the products included in the state registry, allocated to
disabled people free or on favorable terms.

The main problem of realization of exoskeletons (and not only in Belarus)
is their inaccessibility in the financial plan. The price varies from 30 to 130
thousand dollars. The second problem is that our country haven’t own any
technical and scientific development. And as a consequence, there is no
appropriate equipment and experts.

Well, and thirdly most of people just don't know about such opportunities
of the latest technologies.

If we increase the interest of students and young researchers of this
problem and involve them into the development of own ideas and prototypes,
we will be able to hope for any real result and the valid help for disabled
people.

References:
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Heute ist das Wort “die Okologie” sehr populér. Was man aber damit versteht?

Okologie ist die Lehre, die das Verhéltnis zwischen allen Formen des Lebens auf der Erde und der
Welt untersucht. Das Wort “Okologie” selbst kommt von dem griechischen Wort “oikos”, "das Haus"
bedeutet. Unter diesem Begriff versteht man unsere ganze Erde, ihre Bevdlkerung, die Natur , die Tier-
und Pflanzenwelt - das heift alle lebendigen Wesen und Atmosphere, die unsere Planet umkreisen.

Darf man aber sagen, dass sie alle heute glicklich, gesund und harmonisch in unserem Haus
existieren? Leider ist es nicht so. Seit alten Zeiten diente die Natur dem Menschen und gab ihm alles, was
er brauchte — die Luft zum Atmen, das Essen, um zu erhahren, das Wasser, zum Trinken, Holz zum
Bauen, und das Heizmaterial, um das Haus zu erwarmen. Im Laufe von tausenden Jahren lebten die
Menschen in der Harmonie mit der Umwelt, es schien ihnen, dass die Naturschatze unendlich und
grenzenlos sind. Mit dem Beginn von der Industrie- revolution begann unser negativer Einflup auf die
Natur zu steigen. Heute kann man Uberall in der Welt die groBen Stadte mit vielen Werken und Fabriken
finden, die die Umwelt mit dem Rauch und den Abfallprodukten verschmutzen. Diese Abfalle
verschmutzen die Luft, die wir einatmen, das Wasser, das wir trinken, die Felder, die uns Ernte geben.

Jedes Jahr verschmutzen etwa 1000 Tonnen von Industriestaub und anderen schadlichen Stoffen
unsere Atmospere. Die grofen Stadte leiden unter dem Rauch. Die Autos mit ihren Motoren wurde in den
Industrielandern zum Hauptgrund der Umweltverschmutzung. Um den Bedarf der Industrie in Europa, und
in der USA zu decken, holz man die riesengroBen Walder in Afrika, Stidamerica und Asien aus. Der
Verlust von Waldern stért das Sauerstoffsgleichgewicht in den entstehenden leeren Raumen.
Infolgedessen verschwinden oder sind schon verschwunden einige Arten von Tieren, Végeln, fischen und
Pflanzen. Die Flisse und Seen trocknen aus. Ein “gutes” Beispiel dazu — der Aralsee, der infolge
Menschentatigkeit kleiner wurde. Die anderen Probleme, die von dem sorglosen Verhaltnis der Menschen
entstehen, sind die Verschmutzung der Luft und der Ozeane und auch die allmahliche Zerstérung der
Ozonschicht, die immer diinner und diinner wird.

Der Umweltschutz ist die allgemeine Sorge. Man muf aktive Mafnamen treffen, um das
internationale System oder Okologischen Sicherheit zu erreichen. Ein bestimmer Fortschritt ist schon
erreicht. 156 Lander — Mitglieder der UNO - stifteten die Agenturen fir den Umweltschutz. Diese
Agenturen veranstalteten viele Konferenzen, wo die 6kologischen Probleme besprochen werden.
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Nowadays, military high schools together with the traditional methods are testing and implementing new
information technology training: the use of computer virtual simulators. Modern information technologies are defined
as a synthesis of informatics and management technologies organized by the intellectual dialogue between a
computer and a human being. The implementation of information technologies in the form of computer games and
virtual simulators, to be particular, plays a vast role in the educational process of military high school. It helps to:

e develop cadets’ necessary practical and research skills;
e predict possible mistakes ant identify to identify their sources;
e adjust the level of task complexity.

What is more, virtual simulators make the studying process more efficient as they reduce the time of
operations up to 20 times and make it possible to return to problem points; simulators are always accompanied by a
full-scale image of the object and individualized, i.e. every cadet works with a separate model of a real object
independently.

The experience gained by the computer games developers and lovers today is a key to creating a new type of
army that literally go out of film or computer screens: they consist of flying, walking, floating above and under water
robots remotely controlled by operators. The majority of military operations scenarios have already been used by the
authors of computer games; these created scenarios are very complex and often are as close to reality as possible.
That is why American soldiers and officer, for example, play special “quests” to gain new knowledge and skills that
will be used in a real fight.

The pioneer in this field was the game Doom (manufacturer ID Software) which appeared in 1994. Battlezone
was adapted by the US army to their needs. Among other popular and both technically and tactically useful games is
Red Storm, which is now used to train soldiers to operate in urban environment. For comparison: the cost of one
training flight of the F-16 is about $15,000, while during the classes students can “fly” several times a day.

We can now predict the future of a modern generation. Young people are becoming addicted to the computer
and actually cannot imagine their future without it. As soon as they are so accustomed to electronic gadgets, it is
becoming easier for the youth to perceive information via electronic resources. Moreover, the gaming space is being
regularly updated. We know that today many armies of the world are implementing and using game simulators and
the results are very positive.

Therefore, we suggest that our Armed Forces should come to grips with the development of the game
simulators for soldiers and cadets’ training. This will contribute to the safety during the military training, will lead to a
careful designing of curricular material and will undoubtedly ensure soldiers’ confidence and understanding of what is
going to be done.

Certainly, it will cost a lot of money, but it will undoubtedly increase the rating of the Armed Forces of Belarus,
both in our country and abroad. An example of this approach to learning in implemented in the armies of the United
States of America, Germany, South Korea, Denmark and other countries.

According to the surveys, the question “Do you want to introduce the system of game simulators as a part of
military education?” was answered the following way: 85% were “for” the introduction; 10% were satisfied with the
existing educational system; 5% abstained.

Speaking about our country, we can start collaborating with such company as “Wargaming”, which is a leader
among free-to-play MMO games and has already released more than a dozen of successful projects including World
of Tanks, World of Warplanes, Operation “Bagration”. The task is made easier due to the fact that there is a
Wargaming center in Minsk.

To sum up, it can be mentioned that he computer will never replace a real war machine or the real military
experience, but it is able to help to prepare the soldiers, as now the virtual reality is connected with the real world
more than ever.
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Cyborg (cybernetic organism) is a biological organism which contains a mechanical or electronic components,
computer-human hybrid, unable to live without these mechanical or electronic components.

Even now it is evident that the progress in the development of modern neurointerface, electronics, precision
mechanics and even 3D-printing will allow to make cybernation quite successful in the future. At the moment, there
are many companies which develop electronic systems and structures that can somehow receive the signals from the
human body (Touch Bionics - a company engaged in the development of active prostheses i-LIMB, Vanderbilt
University, engaged in the creation of bionic legs).

The creation of these systems is possible thanks to the existence of such science, as “bionic" which explores
the use of technical devices and system principles of the organization, functions, structures and properties of nature.
Hugh Herr, the head of the research group Biomechatronics MIT, is particularly famous for his developments in the
field of bionic prostheses. The technology essence is a prosthetic control of signals through an intermediary reading
of muscles, which consists of recording and decoding of pulses sent from the brain to the muscles.

Thus, it is already possible to create a cochlear devices, artificial eyes, artificial limbs to replace the arms and
legs. Technologies aimed at creation of an artificial heart, which is one of the most sophisticated technologies, are
being developed. However, the essence of this report is to show the possibility of achieving immortality through the
cybernation, so that above-described technology is a kind of bridge between the technology which allows the
replacement of lost organs and limbs and the technology which allows to gain full cybernetic immortality.

For example, their development has deviated from the original destination, and has led to the invention of
neuroimplants. You are connecting directly to the nervous system. For example, are conducted experiments on the
treatment of depression, memory chips are implanted to the patients who have problems with its own memory. All
these with proper development of technology can lead to a digital immortality. It is really closely connected to each
other.

Not all people share the enthusiasm of scientists, some believe that the process of cybernation is inevitable,
normal and is caused by the need of solving the problems encountered by the consumer society, a natural step in
the evolution of human consuming, while others do not accept this way because of concerns caused by the small
amount of information on the issue.
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Teleportation is the hypothetical change of coordinates of objects, at which the trajectory of the object can’t be
described by the mathematically continuous function of time. The term was introduced by Charles Fort in 1931 for
description of strange disappearances and appearances, paranormal effects, which, in his opinion, have something in
common. In the academic publications term “teleportation” is often used in context of copying the properties of initial
object. This tradition came from the early science fiction, where this way was the only pseudoscientific way to
represent the action of teleportation.

“Mole holes” are thin tubes of space-time, connecting remote areas of the Universe. Mole holes may connect
the parallel or the arising universes. General theory of relativity allows the existence of such tunnels, though it is
necessary for the existence of the passable mole hole to be filled with the exotic matter with negative energy density.
This matter makes the strong gravitational repulsion and interferes with hole collapse. Exotic matter is a concept of
physics of elementary particles, describing any (usually hypothetical) substance, which violates one or several
classical conditions.

Philadelphian experiment (also known as “Rainbow” Project ) is a mythical experiment, allegedly carried out
by Naval Forces of the USA , October 28, 1943, when the destroyer "Eldridge" disappeared and then immediately
moved in space for some tens of kilometers. According to one of the hypothesis, Einstein secretly checked his
Uniform theory of a field, which connects all forces of the Universe - electromagnetic, gravitational, nuclear - through
“Philadelphian experiment”. At this time another famous scientist Nikola Tesla closely cooperated with Einstein on
many projects, and it is quite possible that "Philadelphian experiment" was the result of their collaboration. The
scientists directed by the military wanted to make the warship that would be invisible to a radar. The powerful
electronic device like the huge magnetron (the generator of supershort waves) was established onboard this ship.
When the magnetron started to work, the ship disappeared. After a while "Eldridge" materialized again, but in
absolutely different place. From all the crew of 181 people only 21 returned back safe, 13 people died of burns,
radiation or electric current and fear.

Quantum teleportation represents the copying of properties of particle A on just the same particle B, which is
located at some distance. Quantum teleportation is the transfer of quantum state on the distance with the help of the
linked (confused) couple and classical communication channel disconnected in space, at which the state collapses in
a starting point during carrying out measurement and then it is recreated in a reception point. Practical use for
quantum teleportation is quantum computers, where information is stored in the form of a set of quantum states.
Such mean of teleportation can be presented as a quantum lock of transistor where the drain and the source are
identical. So, if to improve the process, a source and a drain, slightly, to program their states, it is possible to receive
a programmable quantum lock. Combining a set of such locks makes it possible to create the real quantum
computer.

Human teleportation. The British student- physicists calculated, what time will be required for transfer of the
data necessary for teleportation of the person from Earth surface on space station in a geostationary orbit. The
teleportation process described in many fantastic works assumes transfer of information about physical bodies with
subsequent their "assembly" at "terminal station" on distance. Students from University of Leicester didn't consider
technical capability of teleportation and calculated only the amount of information which is transferred, in their
opinion, will correspond to teleportation of one person. Teleportation of the person will require 4,85*10*15 years (4,85
quadrillion), which approximately in 350 thousand times exceeds the age of the Universe (14 billion years). The
amount of the energy necessary for transfer of data depends on the channel width, that is why acceleration of the
process will increase energy consumption. Therefore, proceeding from the conclusion of the authors of the research,
teleportation, fast and cheap, from the point of view of energy consumption, is beyond opportunities of modern
technologies of data transmission.
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The volumetric-surface variant of the capacitive MDM (metal-dielectric-metal) structure of the vertical
direction based on high-ordered matrices of free anodic porous alumina membranes for applications in humidity
sensing elements was designed. The improved humidity sensitivity was obtained due to the preparing of alumina
membranes with open-ended and widened pores without a barrier layer. Such technological approach allows us to
eliminate the effect of the electrolyte anions embedded in pore walls on adsorption and desorption processes in
humidity sensing elements.

Nanostructured anodic porous alumina can be used as an active humidity sensing element in the humidity
sensors [1,2] because the electrochemical process allows the capillary nanochannels to be formed and their
geometrical parameters (diameter and length) to be varied. Anodic porous alumina membranes both with a dense
alumina barrier layer at the pore bottoms and without this layer with open-ended pores can be used as starting
material to design various humidity sensors. The structural parameters determine the sensitivity of nanoporous
alumina to the humidity variation. These parameters are controlled by the electrolyte composition and electrical and
temperature formation regimes. Conductive electrodes are possible to be formed either on one or both sides of the
alumina membranes resulting in the fabrication of vertical or horizontal (interdigitated) capacitive relative humidity
(RH) sensing structures.

The test sensing element designed for the humidity sensor based on the nanoporous alumina membrane is
a volumetric-surface variant of the capacitive MDM (metal-dielectric-metal) structure of the vertical direction.

To improve humidity sensitivity, reduce response time and recovery time of the test sensing element
designed, we use free membranes based on the high-ordered matrices of anodic nanoporous alumina with open-
ended pores without the barrier layer.

Such membranes were formed by the two-stage electrochemical anodization in the 5% H>C204 solution at
the potentiostatic regime (45, 50, and 55 V) with the use of the barrier layer thinning method by slow voltage drop to
5V at the final anodization stage combined with cathode polarization either in the 0.5M H2C,QO4 or in the neutral 0.5M
KCIl solution at (-4) V for 24, 27, 30, and 35 min for the alumina thicknesses of 40, 50, 60, and 70 um
correspondingly and with the alumina chemical etching in 5% H3PQO4 for 5-45 min at 25-30°C. Such technology allows
obtaining high uniformity of pore sizes and eliminating the effect of the electrolyte anions (0%, OH’, and C»0.4%)
embedded in pore walls on the adsorption processes due to the decrease of embedded anion concentration at
chemical etching.

Humidity permeable counter electrodes from the both sides of membranes formed by the metal (V, Ti, Ta,
Al) film sputtering 50-200 nm in thickness were used as the conducting electrodes of the MDM structures. The metal
film thickness was shown by the simulation to be not more than 3-4 d, to provide alumina matrix with open-ended
pores.

The study showed that the dependence of sensing element capacity on relative humidity (RH) at the RH
increase from 10% to 90% and at the reverse RH decrease to the recovery of initial values and also a comparative
analysis of the effect of the alumina structure parameters on the humidity sensor capacity at the RH variation.

According to the results the minimum values of the MDM nanostructure capacity are shown to be 22-35 pF
at RH ~10% and amount to 370-390 pF at RH ~90%, i.e. the sensitivity of the humidity sensor is more than 4 pF per
%. This indicates a high sensitivity index to allow signal digitizing at the electronic signal-conditioning circuit.
Moreover, hysteresis value does not exceed 20 pF.

It was discovered that the comparative experimental values for the response (tes) and recovery (tc) time
during the adsorption process at RH increasing and the desorption process at RH decreasing for the sensing element
based on the alumina free membrane with thickness of 50 um and pore diameters of 70 nm. The observed recovery
time is much shorter than response time. Kinetic testing procedures demonstrate that response time values are from
12 to 37 sec and recovery time data are from 3 to 8 sec correspondingly at RH increasing from 10% to 30, 50, 60, 70,
90% and RH decreasing from 30, 50, 60, 70, 90% to 10%. The explanation for such results might be that prepared
membranes structures have the high-ordered matrix with open-ended and widened pores.

Thus, the improved humidity sensitivity, reduced response and recovery time over a wide humidity range
were obtained due to the preparing and using of alumina membranes of thicknesses from 40 to 70 ym without the
barrier layer with open-ended and widened pores from 51 to 89 nm in diameters. Such technology allows eliminating
the effect of the electrolyte anions (0%, OH’, and C,04*) embedded in pore walls on the adsorption processes in
humidity sensing elements due to the decrease of the embedded anion concentration at chemical etching and
improving the performance of humidity sensors.
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Dialectical materialism comes from the fact that "the world is nothing but matter in motion, and matter in
motion cannot move otherwise than in space and time" (VI Lenin, PSS, vol. 18, p. 181). Space and time, therefore,
are the fundamental forms of existence of matter. Classical physics considered the space - time continuum as a
universal dynamics arena of physical objects. However, the development of non-classical physics (elementary
particle physics, quantum physics, etc.) put forward new ideas about space and time. It turned out that these
categories are inextricably linked. Any different concepts: according to ones, the world is nothing but an empty curved
space, and physical objects are only manifestations of this space. According to the others, space and time are
inherent only in macroscopic objects.

There were two points of view about the relation of space, time and matter. The first of them can be called
a substantial concept. From its point of view, space and time were treated as separate entities, along with the existing
matter and independently of it. Accordingly, the relationship between space, time and matter is as the ratio between
the two independent substances. This led to the conclusion that the properties of space and time are independent
from the nature of the proceedings occurring in them.

The second concept can be called a one relational. Its proponents understand space and time as separate
entities, but as a system of relations formed by the reaction of material objects. Outside this system of interactions,
space and time were considered to be non-existent. In this concept of space and time were as common forms of
coordination of material objects and their states. The dependence of the properties of space and time and the nature
of the interaction of material systems were allowed.

Space and time are forms of expressing certain ways of coordination of material objects and their states.
The content of these forms is a moving matter, material processes, and its features shall specify the nature of their
basic properties. In this respect, the dialectic of zeroing in science is search of the relationship between certain
properties of space and time and related material processes that define them. Furthermore, the presence of a single
space and time content - moving matter - indicates the relationship between time and space itself, the impossibility of
their existence completely independently.

At the beginning of the XXth century the theory of relativity was found, which has forced to reconsider the
traditional views of space and time and to refuse a substantial concept. The theory of relativity can be regarded as
the concept aimed at disclosure of the dialectical relationships in nature.

The theory of relativity includes two genetically related theories: the special theory of relativity (SRT), the
basic ideas which were formulated by Einstein in 1905, and the general theory of relativity (GRT) which Einstein
finished to work at in 1916.

SRT has arisen as a result of Einstein's attempts to extend the physical principle of relativity, known since
the time of Galileo, the laws of electrodynamics, which were seen as contrary to the latter. Einstein solved this
problem, but the price he had to pay for the generalization of the principle of physical relativity and spread it to all the
laws of physics, is the revision of Newtonian space-time concepts. SRT showed that many space-time properties that
were considered still intact, absolute are actually relative. For example, in SRT such space-time characteristics such
as length, time interval, the concept of simultaneity lost their absolute character. All these characteristics are found to
be depended on the relative motion of material objects.

The GRT gave new validation of relational concepts of space and time. If the principle of relativity in the
SRT was associated only with inertial reference systems, the general theory of relativity was the result of the
extension of the principle of relativity and non-inertial reference frame. This in its turn led to the establishment of
close dependence of the metric properties of space-time from the gravitational interactions between material objects.
In the SRT, it was found that the geometrical properties of space-time depend on the distribution of gravitational
mass. Heavy objects near the geometrical properties of space begin to deviate from the Euclidean, and the rate of
flow of time slows down. The GRT dealt a blow to the substantial conception of space and time.

The theory of relativity excluded from science concepts of absolute space and absolute time, thereby
revealing the failure of the substantial interpretation of space and time as separate, independent forms of existence of
matter.

It showed the dependence of space-time properties of the nature of the movement and interaction of
material systems, confirmed the correctness of the interpretation of space and time as the main forms of existence of
matter, as the content that appears moving matter. It is believed that the time characteristic of a specific property is
its irreversibility, which manifests itself in the inability to return to the past. Time flows from the past through the
present to the future, and it is impossible to reverse the flow. Irreversibility of time associated with an irreversible
course of the fundamental physical processes. Some see the connection with the irreversibility of time irreversibility of
thermodynamic processes and the action of the law of increasing entropy. There are also cosmological approaches
to justifying the irreversibility of time. The most widespread causal concept of time; its supporters believe that the
reverse flow of time causal link provided would be impossible.

Psychological (perceptual) time due to the perception and experience of the individual time: time is
"running”, the "slowing down", depending on those or other specific situations (one thing when we have someone
else to look forward in process of not being busy or when we do something interesting); in childhood it seems to us
that time flows slowly, and in adulthood - it has accelerated its pace. This is a subjective sense of time, and it is only

199



5 I-sanayunaskongepenyusacnupanmos,mazucmpanmosucmyoenmosbl'VUP, 201 5e.

broadly in line with real-time physical. According to experts, psychological time includes: evaluation of simultaneity,
sequence, duration, velocity of different life experiences, their reference to the present, their remoteness to the past
and the future, experiences of brevity and prolixity, continuity and discontinuity, limitation and the infinity of time,
awareness of age, age stages, ideas about life expectancy, death and immortality, the historical connection of his
own life with the life of the preceding and succeeding generations, etc. One way or another, but psychological time
peculiar in comparison with the physical time, although in many areas and is determined by them.

The concept of psychological and real time shows us the existence of one of the most striking anomalies
of time - time shifts, the concept of which can be summarized in an unified field theory, which consists of three
aspects: the active matrix field, time shifts themselves and coexisting time lines.

Matrix active field - this is the hard drive in your computer that stores all the data and drivers; they can be
bring to bear when needed. This means that it stores all programs and data - all you need to run any of the co-
existing lines of time - and they have access to. Coexisting time line - it's like a lot of saved versions of the same
document; they are all different because the document can be changed, edited. The latest version of the document -
is the dominant time line, the revised since the last time shift. The old version of the document is also stored, but not
used - they are stored on disk, and if you need some of the old document to him always have access. Time shift - it's
like pressing a key, which leads to the document, after which he was different from all the other versions of the same
document.

Our brain is an interface of an active field matrix, as well as receptor forming our perception of reality,
space and time. From this it follows that the program is able to hide the time shift operations to change the timeline it
is due to our brain as an interface. Since the nature of the secret activities of the joint, the mechanism that prevents
the realization of this activity the brain - it is the same mechanism that is able to detect malfunctions of the program
and convert them to our advantage. These failures and create a situation where the brain is not fully occupied by
dominant perception of the new time line as the only existing one. And since it is not fully occupied, creates a
situation where in the brain there are simultaneously two lucid memories of the same event or scenario - the same,
but on two different coexisting time lines. This situation creates the so-called conflict of time perception in coexisting
time lines.

In the event of such a conflict in the coexisting time lines - and this is the measure of performance for
editing time lines by the time shift - a man clearly remembers two things that could not happen at the same time line
in the same time. This proves that all lines co-exist in the same space and different frequencies only.

We often think that we have already had all possible knowledge about the realities of time and space.

Maybe the time - it's just a change. Before the Big Bang there was nothing. After it was the beginning of
changes - there were space and time. But does this mean that one day the universe will shrink back to nothing and
space, and at the same time it will cease to exist?

And maybe time - motion. In a fundamental sense, time is the measure of movement, and the movement
itself - a kind of change. The change in the movement of the subject suggests that the time - the time from the
moment when the subject was in the same place, before he found himself on the other, or the time since then, as the
subject was one, as long as he was different .

Simply, the time - that's how we arrange the sequence of events that make up our lives, the duration of
each event, the gaps between them. We love the time. We hate the time. The reason is the same - it brings order into

our lives, and we cannot even control it.
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Since ancient times, mankind has sought to improve their work, to make it easier and more efficient, and today
we are witnessing the beginning of a new type of production - the production without human intervention. Machines
have become mediators in the interaction with the object of human labor. As a result we are seeing a widespread use
of robots in science, industry, medicine and other fields requiring maximum accuracy.

So what does agriculture robotics bring to us and whether is it necessary to us? Agriculture is one of our most
important industries. It provides food, feed and fuel necessary for our survival. With the global population expected to
reach 9 billion by 2050, agricultural production must double to meet the demand. And because of limited arable land,
productivity must increase 25% to help meet this goal.

Agricultural sphere of production is an important part of the Belarusian economy it involved 8.5% of the
population generating 8.4% of GDP. The first attempt to use robotics in agriculture was the introduction of milking
units. First commercial use of the milking unit took place 20 years ago - it was a milking unit, designed by Dutch firm
«Lely». Currently eight companies in the world are engaged in the production of milking units.

Driveless machines The robot Crop Scout

With the extensive development of robotics in the 21st century, there is the possibility of introducing high-
tech multi-functional agriculture machinery. The robot Crop Scout shown in the picture, for example, could be used
for a variety of tasks like weeding and spraying pesticides. In trials the robot reduced the amount of pesticides used
by 98% by applying it only to areas that needed it. Some ideas for the robot include shape recognition to detect
weeds, seed mapping and height adjustment to lower or raise the robot depending on the need.

The advanced technology used in Belarus as well. Automated machinery of domestic production is being
actively implemented in the livestock sector, and they are not inferior to foreign analogues. In the crop sector there is
an idea to create the so-called “smart farming”. It involves the management of land productivity, crops, labor and
financial resources, the formation of an optimal logistics based on market conditions. Smart farming presupposes to
create e-maps of fields including the information based on each field, its geographic area, crop capacity,
agrochemical and agrotechnical properties (normative and actual), the state of plants in the appropriate phase of
vegetation, and so on.

Moreover, the smart farming implies to develop special software for the analysis and acceptance of
managerial decisions, as well as the sending of commands to the smart card, which load robotic devices and
agricultural machinery for different agricultural operations. The concept of agriculture robotics provides the transition
to intensive technologies of cultivation of agricultural crops, calculated on grain yields of 40-50 t / ha and obtaining
high-quality products, to the so-called high technology, designed to achieve crop yields close to its biological potential
(80- 100 kg / ha of grain). It gives an opportunity for the development of synergistic combination of mechanical
engineering, electronic engineering, computer research, control theory and engineering systems, which aim to create,
design and implement a system of machines and equipment of the new generation, based on the technology platform
of mechatronics interests in agriculture, and to create a technological concept of an accurate crop and livestock
production on the basis of local integrated digital control systems in conjunction with identification systems.

Smart farming provides a new level of creation of robotic systems, such as crops and livestock. As a result, it
will equip agricultural sector with robotics machinery and equipment increasing ipso facto its productivity in 1.5-1.7
times and reducing the level of resource and energy consumption by 30-35%, which will contribute to the
competitiveness of products in the domestic and foreign markets.
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The main problems of the modern robotics are to create algorithms that would be synchronized with GPS
data and to unify the chassis to work with any type of soil. The popular stereotype of farming as a low-tech sector is
woefully out of date. Modern farmers should be considered as high-tech operators: they use GPS software to plan
their fields, to guide field operations, and auto-steer systems to make tractors follow that GPS guidance without
human hands (driveless machines). By the way, the transition to “smart farming” in agriculture is already in progress
leveraging commodity parts and advanced software.
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In this report some important problems and developing ways of the nanotechnologies will be considered. We'll talk
about interesting ideas and projects in this new sphere.

First of all, what the does the “nano” prefix mean? It stems from the ancient Greek for "dwarf". In science
“nano” means one billionth (10 to the minus 9) of something, thus a nanometer (nm) is is one billionth of a meter, or
0.000000001 meters. A nanometer is about three to five atoms wide, or some 40,000 times smaller than the
thickness of human hair. A virus is typically 100 nm in size.

The ability to manipulate structures and properties at the nanoscale in medicine is like having a sub-microscopic
lab bench on which you can handle cell components, viruses or pieces of DNA, using a range of tiny tools, robots and
tubes. Imagine, for example, that you can stretch out a section of DNA like a strand of spaghetti, so you can operate
on it, or build nanorobots that can "walk" and carry out tools inside cell components. Nanotechnology is bringing that
scientific dream closer to reality. One highly sought goal in this field is the ability to tailor treatments according to the
genetic make-up of individual patients. For instance, scientists at the Australian National University have managed to
attach coated latex beads to the ends of modified DNA, and then using an "optical trap" comprising a focused beam
of light to hold the beads in place, they have stretched out the DNA strand in order to study the interactions of specific
binding proteins.

One of the researchers, Ned Seeman, says he envisages it will be possible to create a molecule-scale
production line, where you move a molecule along till the right location is reached, and a nanobot does a bit chemisty
on it, rather like "spot-welding" on a car assembly line. The work that Seeman and colleagues are doing is a good
example of "biomimetics", where with nanotechnology they can imitate some of the biological processes in nature,
such as the behavior of DNA, to engineer new methods and perhaps even to improve them.

DNA-based nanobots are also being created to target cancer cells. For instance, researchers at Harvard
Medical School in the US reported recently in Science how they made an "origami nanorobot" out of DNA to transport
a molecular payload. The barrel-shaped nanobot can carry molecules containing instructions that make cells behave
in a particular way. In their study, the team successfully demonstrates how it delivers molecules that trigger cell
suicide in leukemiaand lymphoma cells. Scientists say that protein-based drugs can be very useful because they're
able to be programmed to deliver specific signals to cells. But the problem with conventional delivery of such drugs is
that the body breaks most of them down before they reach their destination.

But what if it were possible to produce such drugs in situ, right at the target site? The Massachusetts
Institute of Technology (MIT) team came up with the interesting idea while trying to find a way to attack metastatic
tumors, those that grow from cancer cells that have migrated from the original site to other parts of the body. Over
90% of cancer deaths are due to metastatic cancer. They are now working on nanoparticles that can synthesize
potential cancer drugs, and also on other ways to switch them on.

There’s another nanotool caller “nanofiber”. Nanofibers are fibers with diameters of less than 1,000 nm.
Medical applications include special materials for wound dressings and surgical textiles, materials used in implants,
tissue engineering and artificial organ components. But there are huge challenges to overcome, one of the main ones
being how to make them consistently of the correct size. Historically, this has been expensive and time-consuming.
Researchers at the Polytechnic Institute of New York University (NYU-Poly) have recently demonstrated a new way
to make nanofibers out of proteins. As it is written in the journal Advanced Functional Materials, the researchers say
they approached their finding almost by chance: they were studying certain cylinder-shaped proteins derived from
cartilage, when they noticed that in high concentrations, some of the proteins spontaneously came together and self-
assembled into nanofibers.

Molecular imaging & therapy
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They carried out further experiments, such as adding metal-recognizing amino acids and different metals, and
found they could control fiber formation, alter its shape, and how it bound to small molecules. For instance, adding
nickel transformed the fibers into clumped mats, which could be used to trigger releasing of an attached drug
molecule.

This new method will greatly improve the delivery of drugs to treat cancer, heart disorders and Alzheimer's
disease. There also are applications in regeneration of human tissue, bone and cartilage, and even a way to develop
tinier and more powerfulmicroprocessors for their usage in computers and consumer electronics.

Recent years have seen an explosion in the number of studies showing the variety of medical applications of
nanotechnology and nanomaterials. However, considerable challenges exist, the greatest of which appear to be how
to scale up production of materials and tools, and how to bring down costs and timescales. Another challenge is how
to quickly secure public confidence that this rapidly expanding technology is safe. And so far, it is not clear whether
that is being done. It is perhaps more in the food sector that we have seen some of the greatest expansion of
nanomaterials on a commercial level. Although the number of foods that contain nanomaterials is still small, it can
possibly change over the next few years as the technology develops. Nanomaterials are already used to lower levels
of fat and sugar without altering taste, or to improve packaging to keep food fresher for longer, or to tell consumers if
the food is spoiled. They are also being used to increase the bioavailablity of nutrients (for instance in food
supplements).

Some people say that Nano engineering can be dangerous for human health. It would appear, therefore, whether
actual or perceived, the potential risk that nanotechnology poses on human health must be investigated, and be seen
to be investigated. Most nanomaterials, as the NCI suggests, will likely prove to be harmless.

Resourses: www.wikipedia.com
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SAFETY SYSTEMS OF NUCLEAR POWER PLANTS

Belarusian State University of Informatics and Radioelectronics
Minsk, Republic of Belarus
Gitlik A.S.

Lazarenko A.M. - Senior Lecturer

The purpose of this paper is to study the safety systems of nuclear power plants, to analyze their structure
and learn the details of Belarusian nuclear power plant safety systems.

The relevance of this work was confirmed by the small study at our university. The written survey consisting
of 4 points related to nuclear power plant (NPP) safety systems, for which the students gave answers that confirmed
the fact that few of them knew enough about the safety of nuclear power plants, was carried out.

In today's world, in many countries there are no alternatives to nuclear power, a worthy replacement for the
enormous amount of energy gained from this area. So, sufficient theoretical information has been gathered on the
topic, after which it was considered in detail.

NPP safety systems are designed to prevent accidents and limit their consequences. These systems are
divided into protective, localizing, managing, providing safety systems.

Protective systems are created to prevent or limit damage to the nuclear fuel, fuel cladding and the primary
circuit shell. The main protective systems are the emergency reactor shutdown and emergency heat removal from it.

Localizing systems are designed to prevent or limit the spread of radioactive substances during the
accidents within the NPP and its emission into the environment.

Control systems carry out activation, control and managing of the safety systems during the process of
performing the specified functions.

Support systems supply energy, work environment to the safety systems, and create conditions for their
functioning.

The collection and analysis of information allows us to determine that the most effective way to ensure
safety is to use the passive mode of operation, which has become a key element of consideration in this paper. After
comparing the safety systems of the Russian reactor type (VVER 1200) with major world reactor types (namely the
American analog AP-1000) the following conclusions were made:

1. The passive safety systems ensure the safety of Ostrovets NPP equally with world counterparts.

2. Inthe project the new devices of passive safety system were implemented: second stage of gydroelastics
(GE-2, that is shown in Figure 1), the passive removal system of steam heat generators (SPOT) and the melt
localization device (ULR).

Figure 1. “The secc;?nd stage of gydroelastics”
1.GE-2
2.Reactor
3.Pump
4.Steam generator

References:
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Nowadays the world economy is extremely unstable. Crisis of the existing money system,high inflation and so on. All
these difficulties in creating a stable economy have caused the appearance of a new independent alternative currency — bitcoin.

Bitcoin is an online payment system invented by group of people who were hiding behind a nickname:
Satoshi Nakamoto, they published their invention in 2008, and released it as open-source software in 2009. The
system is peer-to-peer; users can transact directly without needing an intermediary. Transactions are verified by
network nodes and recorded in a public distributed ledger called the block chain. The ledger uses its own unit of
account, also called bitcoin. The system works without a central repository or single administrator, which has led the
US Treasury to categorize it as a decentralized virtual currency. Bitcoin is often called the first cryptocurrency. Bitcoin
is more correctly described as the first decentralized digital currency. It is the largest of its kind in terms of total
market value.

Bitcoins are created as a reward for payment processing work in which users offer their computing power to
verify and record payments into the public ledger. This activity is called mining and is rewarded by transaction fees
and newly created bitcoins. One of the features — is issue of new bitcoins. It is limited in volume and time and partly
randomly distributed among those who want to use the computing power of their equipment to protect the payment
system by proof-of-work from the respending. Maintenance activities of the system with the ability to receive
compensation in the form issued by bitcoins and fees received the name of mining. Besides mining, bitcoins can be
obtained in exchange for fiat money, products, and services.Hypothetically, there is a nonzero probability that the
chain of blocks will be canceled and the system will be recognized as the main chain of the other blocks. The
probability of such events dramatically decreases with increasing chain length. But if more than half of the control
power throughout the computer network, such substitution is possible for any string that theoretically enables to
realize double spending the same bitcoins. But in fact there is no possibility to concentrate this computing power in
one hands, because in the entire network it is extreamly high.

To generate a bitcoin, computers run specialized software. The basic element of the payment system is a
client program with open source. With a network application layer protocol running on multiple computers clients are
interconnected in an ad hoc network. Because of how complicated the math needed to generate a bitcoin is, BC-
currency must be calculated with very powerful processors. These processors can be found in CPUs, graphics cards
(GPU), or specialized machines called ASICs. People who use their computers to mine Bitcoin, are paid with a small
percentage of the bitcoins they generate.

Bitcoin as a form of payment for products and services has grown, and merchants have an incentive to
accept it because fees are lower than the 2—-3% typically imposed by credit card processors. Despite a big increase in
the number of merchants accepting bitcoin, the cryptocurrency doesn’t have much momentum in retail transactions.
Unlike credit cards, any fees are paid by the purchaser, not the vendor. The European Banking Authority and other
sources have warned that bitcoin users are not protected by refund rights or chargebacks.

The use of bitcoin by criminals has attracted the attention of financial regulators, legislative bodies, law
enforcement, and media. They listed money laundering, financing of illicit activities, theft, fraud, tax evasion, and use
in black markets as possible. As of 2013, the criminal activities centered around theft and black markets. Officials in
countries such as the United States also recognized that bitcoin can provide legitimate financial services to
customers.But as bitcoins can’t be traced, and the central banks of countries can’t do anything with it, one of the
largest owners of Bitcoin is the FBI. This organization has been able to focus in different ways on your wallet 174,000
Bitcoins. This is approximately equal to 3.15% of the total turnover of a cryptocurrency.

Thus Cryptocurrency Bitcoin is gaining popularity. And we can't ignore the advantages of using this
currency. First of all, the transactions with Bitcoin are cheap: there are no intermediaries; banknotes can pass directly
from one person to another with minimal expenditure of energy and time. Secondly, we do not host Bitcoin and
dedicated server, it is completely decentralized. Thirdly, operations with BC-currency are made anonymously, being
tied only to the abstract kriptoidentifikatoru (BC-address). This implies many practical benefits. Because of its low
cost and free nature, Bitcoin is ideal for speculation and trade. It is impossible to tax. Nobody will be able to control
what you spend your BC on: a book or a weapon. No one can impose your rules, and in case of failure to freeze or
take your wallet as it happens periodically with Yandex.Money, PayPal, WebMoney and any other traditional payment
systems. Summarizing everything we can see that Bitcoin is a perfect digital currency.

References:
1. VictorFominmagazine. 2014 Ne 143. —pages: 82-87

2. Alex Fork — “Bitcoin: More than Money” — pages: 35-43
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