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OCOBEHHOCTU ®OPMUPOBAHUA I'IOKPbITI/II7! HA OCHOBE CEPE-
BPA A1 KOHTAKTOB 3JIEKTPOHHOU TEXHUKU

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapyce

lNewko A.U.

Boeyw H.B. — H.c. HAJT 10.

nOKprTVIFI Ha OCHoOBe cepera Hawny Wwupokoe npnMmeHeHne B Nnpon3BoAcTBe NOABUMXHbBIX N HENOABWMXHbIX 3NTEKTPUHECKNX
KOHTaKTHbIX CUCTEM B pPaAVOIJIEKTPOHUKE U SJ'IeKTpOTeXHW'IeCKOVI NPOMbILLUNEHHOCTHU. Tarke NpUMEHeHne pasnnyHbIX YCJ'IOBVIVI
d’.)OpMVIpOBaHVIﬂ NO3BOJIAKOT NOJfly4aTb HOBbI€ NOKPbITUA C yNny4llEeHHbIMA CBOINCTBaMMU.

Ons nonyyeHnMs HOBBIX KOHTAKTHbIX MaTtepuarnoB, KOTOPble XapaKTepu3ylTCH BbICOKOW 3PO3NOHHOW
CTOMKOCTbIO, BO3MOXHO  MCMOMb30BaHWE  KOMMO3WLUMOHHBLIX  3ANIEKTPOXMMMUYECKMX  MOKPbITUA  Ha  OCHOBE
BbICOKOMPOBOASALLEr0 MeTanna u TyronnaeskMx metannoB. OQHaKo MX COBMECTHOE OCaXOEeHUe M3 UCTUHHBIX BOOHbIX
pacTBOPOB BbI3bIBAET ONpefeneHHble 3aTpyaHeHns. [ns CUbHOTOYHbBIX KOHTaKTOB YMCTblE METanIbl HE MPUMEHUMbI.
[MoaToMy AN M3roTOBNEHUSI MOLLHBLIX KOHTaKTOB MPUMEHSIOT KOMMO3uLmMW, Npeactasnsiowme cobon paBHOMEPHYHO
CMEeCb TYronmnaBKOro W rerkonnaBkoro KOMMOHEHTOB, Hampumep Bonbdpama u cepebpa. lMpu pacnnaeneHuu
nerkonnasBKknA KOMMOHEHT yAepXUBAEeTC KanunmnspHbIMU CunamMy B nopax TyronnaBKoro KOMNoHeHTa, obpasytoLlero
cKeneTHylo pelueTky. Bonbgpam sBnsieTcs ogHMM M3 pacnpoCTpaHeHHbIX KOHTaKTHbIX MatepuanoB. OH nydlle Bcex
NPOTMBOCTOUT AYroBbIM paspsaam, MPakTUYeckn He cBapuBaeTcs, (bnarogaps BbICOKOW TemMnepaType MraBneHus), He
usHalwmBaeTcs (brnarogaps Bbicokon TBepgoctn). OgHako Bonbgpam He CTOEK NPOTMB KOPPO3UM U OKUCTIEHNS, NyyLLe
Bcero pabortaeTt B Bakyyme, B atmocdepe Bogopoaa unu asota. Kpome Toro, Ansl KOHTAKTOB C MarblM HaxaTuem
Bonbchpam HenpumeHum. [lockonbky MoONMOAeH HaxoouTcst B OAHOM noarpynne ¢ Bofbgpamom [8], To ero
cneumduryeckoe NoBeAeHNEe B NPOLIECCE OCAXAEHUSI HA KaToAe aHanornyHo.

B nocrnegHve roabl  KOMMO3ULMOHHbIE MaTepuanbl BHOCHAT CYLLECTBEHHbIA BKMNag B NpoOrpecc
MaLLMHOCTPOEHNS, MPUOOPOCTPOEHNS, SMNEKTPOHWKWA, B pasBUTME BOEHHOW W aBUAKOCMWUYECKOW TEXHWKM, T.e.
oTpacnen TEXHUKN, ONpeaensatoLmX YPOBEHb HayYHO-TEXHNYECKOrO PasBUTUS.

JlernpoBaHue MOKpbITUIA APYrMMUA MeTannamu, MoBbIWas UX N3HOCOCTOWMKOCTb, MPUBOAUT K YXYALUEHUIO WX
anekTpouanyeckmx CcBOWCTB. [MOCTOsHHOE yxXecToyeHue TpeboBaHu K BbIMyCKaeMoW MNpOAYKUMW, HU3KUE
W3HOCOCTOMKOCTb, MWKPOTBEPAOCTb W 3NEKTPO3PO3MOHHAA CTOWKOCTb CepebpsiHbIX  MOKPbITUA  BbI3bIBAKOT
HeobXoaAMMOCTb pa3paboTkn HOBbIX METOAOB MONy4YEHUS MaTepuarnoB C KOMMIIEKCOM OCOObIX CBOMCTB M TEXHONOMN
UX NPOM3BOACTBA.

[MpoBedeHHbI aHanu3 pasBUTUS COBPEMEHHBIX TEXHOMOrMn (MOPMUPOBaHUS MeTannuyeckux MOKPbITUIA
nokasbiBaeT, YTO [ANA pelleHns CylecTBylLWnx npobnem npeacTaBnsaeTcsa nepernekTMBHbIM - MCNOMb3oBaTh
cnegyoLmne HanpasneHus:

. nepexod OT OCaXAEHUs MeTanna K 3MeKTPOXMMUYECKOMY (OPMUPOBAHMIO KOMMO3ULIMOHHbIX
NOKPbITUNA;

. 3MeKTpoOoCaXaeHne C MNPUMEHEHVWEM  HeCTaumOHapHbIX W MPOrpamMMMpPYeMblX  PEXVMMOB
3MeKTpon13a;

. ncnonb3oBaHue ynbTpassyka [1-14].

CyLlecTBYIOT pasnuyHble Crnocobbl MOMyYeHMs KOMMO3ULIMOHHBLIX MaTepuanoB, Takue Kak npeccoBaHwue,
nuTeé, ranyeckoe MMMNYNbCHOE OCAaXAEHMEe, XMMUYECKoe W anekTponuTnyeckoe ocaxaeHve. OpgHako Hawbonee
LLIMPOKO MCMONb3yEMbIM SBMSETCA METOA 3MNEKTPOXMMMNYECKOTO OCaXAEHWS, NO3BONAOLLMI NoNny4aTb pa3HoobpasHble
KOMMO3ULIMOHHbIE  3NEKTPOXMMMUYECKME MOKPLITUS W3  3NEKTPONUTOB-CYyCNeH3n C [obaBkol  onpeaeneHHoro
KONMYeCcTBa BbICOKOAMCNEPCHOIO MOPOLLIKa, YTO 06YCNoBNeHO ManbiMy 3aTpaTaMu, TpebyeMbIMM Ha ero peanunsauuio,
1 BbICOKOW NPOU3BOAMTENBHOCTbLHO.

Ons nonyyeHust yHKUMOHAmNbHBIX KOMMO3MLMOHHBIX MOKPLITUIA HAa OCHOBE cepebpa B KayecTBe BellecTBa
BTOpOW (pa3bl MCNONb3YHT MOPOLLKM KOpyHAa, rpaduTa, aucynbduga monubaeHa, HuTpuaga Gopa, AunukonuHara
cepebpa (Il), okcnpoB Gepunnus unu tutaHa [1-6]. O6bEMHas 4ONSA BKMOYEHUIA B MOKPbITUM cocTaengaeT 0,5-2,0 %.
Moaudukaumsa anekTponuToB MO3BONSET NoMyyYaTb NOKPbITUA C Gornee BbICOKOW TBEPAOCTbIO U U3HOCOCTOMKOCTBIO,
KOTOpbIE COXPaHSIOTCA NPU ONUTENBHOM XPaHEHUW, YryYLEeHHbIMU aHTUMPUKLMOHHBIMW CBOWCTBaMMU, MOBLILLEHHOW
CTOVKOCTBbIO K MCKPOBOW 3p0O3UM MO CPaBHEHUIO C YUCTbIMU cepebpsiHbIMM MOKpbITUAMKU. BBeaeHne HenpoBoasLLmX
YyacTul, BTOPOM (pasbl CYLLECTBEHHO YrnydllaeT MexaHW4ecKMe CBOMWCTBA MOKPbITWIA, OOHAKO MpW 3TOM OTMeYaeTcs
yXy[LleHUe 3MeKTPUYECKUX CBOWCTB TOHKMX NMEHOK. [o3aToMmy npeacTaBnsieTcs MNepCrneKTUBHBIM COOCaXAEeHUE
METanmnoB C BbICOKOOMCMEPCHbIMW TBEPOBLIMU YacTMLaMK, YTO MO3BONMUT MOBLICUTL (OU3NKO-MEXAHUYECKUE W
KOPPO3MOHHbIE CBONCTBA MOKPLITUIA NPU HECYLLLECTBEHHOM M3MEHEHUN UX SNEKTPUYECKUX NapamMeTpoB.

Ocobbim TNOM K3l SBRAIOTCA MOKPLITWSA, NOMy4YyaeMble He W3 CYCNeH3Wu, a HenocpeacTBEeHHO npu
3ANEKTPOXMMUYECKOM pa3pse CooCaxaaeMbIX KOMMOHEHTOB U3 3MEKTPONUTa, HEe COAEpXKaLLero YacTvl, BTOpon ¢asbl.
B aTom cnyyae oguH 13 mMeTannoB paspskaeTcs, npucoeanHsas Kucrnopog B suge okucna. OgHMM 13 Takmx NoKpbITUiA
apnsetca KOl cepebpa ¢ umetowme B KayecTBe AucrnepcHon asbl YacTuLbl TyronnaBkUX MeTansnoB (peHus,
monubaeH, Bonbcpam) [7-9, 15-16].

Hapsiny ¢ coocaxpeHneM 4acTul, OucrnepcHoi ¢asbl, NepCcrneKkTUBHLIM MyTEM, KOTOpbIA MO3BONSIET B
LWIMPOKMX nNpefenax BO34eNCTBOBaTb Ha Mopdororuio, cyobcTpykTypy U u3ndeckne CBOWCTBA MONyvaeMblxX
NOKPbLITUI, ABNSIETCH TakKe NPUMEHEHNe HecTauMoHapHOro anekTponusa [5, 6, 9, 17].
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lMpoBenEHHbIE UcCnenoBaHus cepebpsAHbIX MOKPLITUIA, MOMYYEHHBIX MPU  HECTAUMOHaPHBLIX peXumax
3MNeKTponu3a, nokasanu, 4YTO MPOWCXOOUT W3MEeNbYeHVMEe CTPYKTYPbl, CHWXEHWE LLIepoXOoBaTOCTV MOBEPXHOCTH,
yBenunyenne Ha 15-20 % paBHoOMepHOCTM pacnpegeneHnss n Ha 30 % oTpaxaTenbHOW CMOoCOBHOCTU OCaOKOB.
Becnopuctble NOKpbITAS NOMy4arTCs NpU TONWMHE 5-7 MKM (Ans NOnyYeHHbIX Ha NOCTOSIHHOM Toke — 10-15 Mkm).
Pexvm nMnynbCHOro anekTponusa akTMBHO BMMsieT Ha npouecc kpuctannu3aumm. Ocagku NnOTHOYMaKoBaHHbIE, C
BbICOKOW CTEMEHbIO COBEPLUEHCTBA TEKCTYPbl U C MarnbIM Yr1IoM €€ paccesiHus.

AHanua nurtepaTtypbl N0 WHTEHCUUKALUKN YrNbTPa3ByKOM MPOLIECCOB 3NEKTPOOCAXAEHUS N BO34EeNCTBUM
yNbTpa3Byka Ha 3MEKTPOXMMUYECKNE NPOLIECCHI NO3BOSISIET BLIAENUTL CrieaytoLme Bo3MoXHble addpekTbl [12, 18-21]:
Npu HaHECEHMM TOHKMX CMOEB CYLECTBEHHO MOBbILWAETCA pPaBHOMEPHOCTb MOKPbITUA W yMEHblUaeTcs
LepoxoBaToCTb. [py HaHeCeHM MOKPbITUIA ¢ BonbLION TONWUHON (M GoNbLUNX TOKax) NO4 OEWCTBMEM YNbTpasByka
obecneuynBaeTCca yCKOpeHVe MmpoLecca B LeroM, 3aMeTHO YBENWYMBaEeTCs BbIXOA MeTanmna mno TOKy, Yyry4llaeTcs
CTpyKTypa (MeTans CTaHOBUTCS MENKO3epHUCTbIM, OnecTawmum), yBEnuUMBaeTCs MUKPOTBEpPAOCTb. [lokpbiTe
nosy4aeTcsi paBHOMEpHeE U TOrLLEe B HECKOMbKO pas, ynydllaeTcs ero aare3nsi K NoAnoxke, noBbILLAeTCsl CKOPOCTb
ocaxaeHus. [ina obecneyeHns ogHOPOAHOCTM OBbIYHO CTPEMSTCH 06ecneunTb JOKaBUTALMOHHBIN PEXUM.

BHeopeHne HanonHuTenewm B TOHKME SMNEKTPOXMMUYECKME Crou, NPUMEHEHWe NepuoaMyecKkux TOKOB U
ynbTpassyka, MporpaMMHOE W3MEHEHWE PEXUMOB 3reKTponmMsa Mo3BONSEeT reHepupoBaTb HOBbIA  Knacc
KOMMO3ULIMOHHO-MOANULMPOBAHHbIX MHOTOCMONHBIX CTPYKTYP, KoTopble obnapatoT YNyYLLEHHbIMA
3KCNNyaTauMOHHBIMU CBOMCTBaMM.
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Ocob6eHHOCTU hOpPMUPOBAHUA INTIEKTPOXMMUYECKNX NOKPbLITUN
Ha KOHTaKTbl NoA namky

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

BpaHuesuuy B. K., Yenukos K. H
Kysbmap U. U. — kaHO. mexH. HayK

OnekTpoxMMmUYeckune NoKpbITUS Ha OCHOBE OT0BA LUMPOKO MPUMEHSIOTCA B NMPOU3BOACTBE PaAMOMOHTaXHbLIX AeTanen v ne-
YyaTHbIX nnaT. B HacTosilee Bpema MMeeTcs TeHAEHUMSI K BbITECHEHUIO UHOMBUAYaANbHBIX METAnNSoB MX CrnnaBamu, UMEeKLLMm
0onee LUMPOKUI CNEKTP CBOMCTB.

TOHKOMNMEHOYHbIE 3MEKTPOXMMUYECKUE MOKPLITUS LUMPOKO MPUMEHSIOTCA B MPOU3BOACTBE 3MEKTPOHHON
TEXHVKM AN YrydweHns gyHKUMOHAaNbHbIX CBOMCTB MCMOMNb3yeMblX KOHCTPYKUMOHHBIX MaTepuanos. Cpean HUX no
06beMy MCMoNb30BaHUA BbIOENSIOTCA MasieMble NOKPbITUS, KOTOPble BO MHOTOM OMpeaensitoT HageXHOCTb paboTbl
3MEKTPOHHbIX MNpubopoB. [Ona ux HaHeceHWs MPUMEHSITCA 3NEKTPONUTLI, COAepXallMA TaKoW OnacHbIi Ans
OKpYXXaloLLen cpeabl MeTann, kak cBuHel. [Mo3ToMy B HacTosilee BPeMs y4yeHble pasHbiX CTpaH paspabaTbiBailoT
HOBbIE COCTaBbl JMIEKTPOINTOB M TEXHOMOMMYECKMe NpoLeCcChbl HAHECEHWS MOKPLITUIN, KOTOPbIE NO3BOMAT MUCKIIOYNTD
CBUWHEL, X TEXHOMOIMYECKOro Lukna.

Hanbonee npuemnembiM MOKPbITUEM, C TOYKM 3peHust 6e30nacHOCTM AN OKpyXatoLen cpefbl U CTOMMOCTY,
ABMAETCA ONOBAHHOE NOKpbITUE. Hanbonee BaXHbIMK CBOWCTBAMU SMEKTPOXMMMUYECKMX NMOKPBITUI HA OCHOBE OfloBa
ABMAETCA COXPaHeHWe CrMocobHOCTU K Mnalke nocne AnMTENbHOTO XPaHEeHWS Hapsigy C BbICOKOW KOPPO3WMOHHOM
CTOVMKOCTbIO M JAeKkopaTuBHbIM BMAOM. B HacTosiee Bpems u3BecTHbl 6oree 20 anekTponUTUYECKUX MOKPLITUN
cnnaesamu ofioBa € APYrMMU MeTannamun, UMeLLMMU LIMPOKME 06nacTu NpUMeHeHNs B NPOMbILLNEHHOCTU. MoKpbITHS
onosoM o6nagalT uenbiM psagoM LEHHbIX CBOWCTB, MaBHbIMUM M3 KOTOPbIX SBMASIOTCA BbICOKas XuMmYeckas
CTOWKOCTb, MIAaCTUYHOCTb, MasgeMOoCTb ONoBa, HO MMEIOTCS CYLLECTBEHHbIE HeOOCTaTKu, MPEnATCTBYIOWME LLUMPOKOMY
NMPUMEHEHNI0 ero B KayecTBe ranbBaHWYeCcKOro MOKpbITUS. [pu BO3AEWCTBUM HU3KOW TemnepaTypbl BO3MOXHO
npeBpaLleHne KOMMaKTHOro MeTanna B MOpPOLLKOOOpa3HOe COCTOsIHME (PUCYHOK 1), Ha MOKPLITUAX ONTOBOM B TEYEHWUM
BPEMEHU HAYMHAETCA CamMOMNPOW3BOMbHBIN POCT HUTEOOPasHbIX KPUCTaMmoB (PUCYHOK 2), KPOMe TOro B YCMOBMAX
XpaHeHUs nyXeHbIX AeTanen pesko yxXyAwaeTcs CnocobHOCTb MOBEPXHOCTM K Mavike, 4TO HegomnycTumo npu
N3roTOBMEHWUN PaAMO3NEKTPOHHLIX NPMOOPOB. [laHHbIV HEAOCTaTOK MOXHO UCMPaBUTL NErMpoBaHEM ONoBa.

a — obpasupl u3 onosa ¢ 0,5% meau B Havane ucnbiTaHuiA, Yepes 1,5 n 1,8 roga cooTBETCTBEHHO (06pasLbl XPaHUNMUCh NpU TeMre-
patype —18 °C);
6 — nonepeyHbIn cpe3 06pasua, BblaepxaHHoro 1,5 roga

Puc. 1 — «OnoBsiHHas Yyyma»

Puc. 2 — lNpumepsbl AedekTa 0noBsiHHbIE «yCbi» [1]
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lMpobnema NoBbILWEHUS HAAEXHOCTU U3OENNN SMEKTPOHHON TEXHMKN N UX KOHKYPEHTOCMOCOBHOCTU peluaeTcs
B HacTosilee BpeMs MyTEM CO34aHWS HOBbIX BbICOKOI(EKTUBHBIX TEXHOMOMMI, XapakTepU3YHOLWMNXCA BbICOKON
NPOV3BOAUTENBHOCTBIO, HU3KOW 3HEProéMKOCTbI0, 6E30TXOAHOCTHIO, 3KOMOrMYECKON YMCTOTOM, SKOHOMWUYHOCTBIO M
obecneumnBaloLLMX BLICOKOE Ka4eCTBO M3roTaBnNMBaeMbIxX nsgenuii. 3ta 3agada ocobeHHO aKTyanbHa Ans NpoLeccoB
SMNEKTPOXMMUYECKOTO OCaXAEHNS METarnoB, KOTOPbIE LUMPOKO MPUMEHSIOTCS Ha MPaKTUKEe, HO OTMAMYaIOTCA HWU3KUM
YPOBHEM aBTOMaTU3auuW, BpedHbIMU YCROBMAMM nNpousBoacTBa. OgHUM M3 nyTen pelueHuss 3Ton npobnemsl
SABNAETCA MPUMEHEHNE HEeCTaLMOHapHOro 3MeKTPOnu3a, OCHOBAHHOMO Ha MCMONb3oBaHUWM pasHOO6pasHbIX dopM
NMepuUoANYECKOro TOKa, KOTOpbIE W3MEHSIOT KUHEeTUYEeCKMe 3aKOHOMEPHOCTW BbiAefIeHVWs MeTannoB U NO3BOMST
dopmmpoBaTb HeobxoaMMble PUINKO-MEXAHNYECKNE CBONCTBA TOHKMX MNEHOK.

B pesynbTaTe npoBedeHHOro aHanusa nutepaTtypbl N0 0COB6eHHOCTAM (hOPMMPOBaHWSA CMaBOB HA OCHOBE
OfioBa YCTaHOBWNW MPUMEHSIEMbIE 3MEKTPONUTbI U CyLECTBYIOLUME METOAbl WHTEHCUMMKALMN TEXHOMOrMYECKUX
NPOLIECCOB HAHECEHWS TakuX NMOKPLITUIA, a Takke onpeaenunu Nyt peLlueHns CylecTByoLwmx npobnem [2...7].

Mepexon k ncnonbL3oBaHWIO CNaBoB Ha OCHOBE Ofl0Ba MO3BOMSET pewwnTb MHorve npobnemsl. B HacToswee
BpeMsi MPUMEHSIOT Crnasbl OfI0Ba C HUKENeM, BUCMYTOM, LIMHKOM, kobanbTom, Meabio, cypbMoin 1 cepebpom [8...13].

Haunbonbwmn unHTEepec Ana u3genui 3MneKTPOHHOM NPOMBILINEHHOCTU MPEACTaBNAlT MOKPbLITUS ChfaBoM
0rnoBo-BMCMYT. JlermpoBaHve onosa BUCMYTOM MpeaoTBpallaeT Kak annoTponuMyeckoe npesBpalleHue onosa, Tak U
BO3HMKHOBEHME «ycoB». Kpome TOro, coxpaHseTcs CrMoCOOHOCTb K Maike Npu XpaHeHWW, Tak W ynydleHve
KOPPO3MOHHbIX CBOWCTB. Haubonee wwwMpokoe MpUMEHeHWe MOKPbITUEe CNAaBOM OflOBO-BMCMYT HalIo B
PaAno3NeKTPOHHOW MPOMBILLNIEHHOCTM A NaseMblX KOHTaKTOB, BbIBOAOB pagnoaneMeHToB, CBY neyaTHbIX nnat un
KOpnycoB usgenui Ans repmetmsaummn navikon. OfHako HafgeXHOCTb M [OMrOBEYHOCTb KOHTAKTHBIX COeAUHEHWN,
MOMYyYEHHbIX U3 3TOMO 3MEKTPONNTA, HUXKE, YEM Y ONOBSAHHO-CBUHLIOBbLIX MOKPbITUN.

[na anekTpoocaxaeHus cnnaBa ONOBO-BUCMYT WCMOMb3YHTCHA CyrbaTHble 3MeKTPOonuThbl, MNpUMEHeHne
KOTOpbIX MO3BOSSET COKPaTUTb OOBLEM MCNOMbL30BaHWA CrnaBa OfOBO-CBMHEL, U YNYYLLIUTL 3KOMOTMIO OKpY>KatoLLeWn
cpedbl. B NpOMbLILNEHHOCTM MPUMEHSIOTCA Kak MaToBble, Tak W GnectAwmne MOKpbITUS CnnaeBa OfoBO-BUCMYT,
ocaxgaemble W3 3TUX SMEKTPONUTOB, OTMMYAIOWMXCA pasnuyHbiM Habopom [MAB. W3 nutepaTtypHbiX AaHHbIX
M3BECTHO, YTO CrfaBa Ofl0BO-BMCMYT M0 cBoen cTpykType Ao 0,7% BUcMyTa B ocagke SIBMSeTCS TBepAbIM PaCTBOPOM.
Takoe ranbBaHOMOKPbITUE O4YEHb YCTOMYMBO K arpecCUBHbIM XUMWUYECKUM cpedam. [pu HaHeceHWn Ha Medp cnnas
OJIOBO-BUCMYT — aHOAHOE NOKPbITHE, TO eCTb 06ecneymBaeT O4eHb BbICOKMI YPOBEHb 3almThl n3aenuin. lNMpumerHexne
cnnaea OfI0BO-BUCMYT MO3BOMSET COKPATUTL 06BbEM UCMONb30OBAHUS ChriaBa ONOBO-CBMHEL, U YNyYLUUTb 3KOMOIM0
okpyxatoLuen cpegbl. [lobaBka BUCMYTa CHMKAET BEPOATHOCTb Urnoobpas3oBaHns 1 NO3BONAET YMEHbLUNTL CKOPOCTb
pocTa KpucTanmoB Ha NOBEPXHOCTU ONOBa, a Takke NO3BONseT NpegoTBpaTuTh nepexoq 6enon mogndrkaummn onosa
B Cepyl. B MpOMBILNEHHOCTN MPUMEHSAITCA KakK MaTtoBble, Tak M OnecTswme noKpbITUA ChnraBa OnloBO-BUCMYT,
ocaxaaemble U3 3TUX ANEeKTPOSINTOB, OTNNYAIOLLMXCS pa3nnMyHbIM Habopom MAB.

Bbibrpas anekTponuT 1 cnocob onossiHMpoBaHWe, criedyeT O4eHb YETKO NPeACcTaBnsTh XKenaembli pesynoTaTt
M KavyecTBO KOMMOHEHTOB. [Ipy 3NEKTPOXMMMUYECKOM OCaXOEHWM CMNnaBoOB COCTAB JMNEeKTPonuTa W ycrnoBus
anekTponu3a (NNOTHOCTb TOKa, TemnepaTypa 3reKTponuTa, CKOPOCTb MepeMelUnBaHns) SnekTponuTa AOSKHb
obecneuntb ocaxgeHue cnnaea Tpebyemoro cocTaBa, 4TOObl MOCMEAHUA COOTBETCTBOBAN TEXHUYECKMM
TpeboBaHuAM, MpeabsBNSAeMbIM K MOKPbITUIO. XMMWUYECKMI COCTaB KaTOAHOrO OcCafka Onpeaensercs B NepBylo
o4epefb COOTHOLUEHNEM KOHLIEHTpaLM1 MeTarnoB, pa3psXalLwmuxcs Ha KaToge.
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COBPEMEHHbIE TEHAEHUWN B TEXHOJIOTMK ®OPMUPOBAHUA
OB BbEMHbIX BbIBOOOB HA OCHOBE 3JIEKTPOXUMUYECKWU OCA-
XAOEHHOIO METAINA ANnA CBOPKU TPEXMEPHbBIX MUKPOCTPYK-

TYP

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UuHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

BpaHuesuy B. K., Kysbmap U. Y., KywHep J1. K.
Xmbinb A. A. — 0-p. mexH. HayK, npogheccop

Pa6ota HocuT 0630pHELIA XapakTep U MocesillieHa npobreme opMUMpoBaHMS OGBEMHBIX BbIBOAOB Ha KPEMHUEBOM KpW-
cTasnne Ha OCHOBE ANEKTPOXMMUYECKN OCAKAEHHOTO MeTanmna Ans cbopku TPeXMepHbIX MUKPOCTPYKTYP.

B coBpeMeHHON MWKPOINEKTPOHMKE OCTPO CTOMT npobrnema MUHMATIOPU3auuM MU BbICOKOTO YPOBHSI MHTerpa-
umn. Ha cerogHawHW AeHb ans obecneveHns Gonee BbICOKOrO YPOBHS (PYHKLMOHAMBLHOCTA MPU MUHUMAnbHbIX
pasmepax M MakCcMMasnbHOM ObICTPOAENCTBUM OCTaeTC €AMHCTBEHHbIV NyTb PasBUTUS KOHCTpykuum UC — 3D-
uHTerpaums. Mog 3D-uHTerpaumert NOHNMAaETCsl Nepexoq OT NiaHapHOro PacnofiokeHUs 3NIeEMEHTOB K 06 beMHOMY
(pucyHok 1) [1].

B Hauvane TpeTbero ThicsyeneTus Gbina npegctaeneHa TSV-texHonorus (Through Silicon Via) — TexHonorust
hOPMMPOBaHUS TPEXMEPHBIX MHTErparnbHbIX CXeM Ha OCHOBE MX COOpPKM B CTeK M (DOPMUPOBaHUS NEPexofHbIX OT-
BEPCTUI B KPEMHUW. DNEKTPUYECKME COEANHEHNS MEXAY 3arnoNHEHHbIMY MEAbI0 OTBEPCTUSIMU B KPEMHUM Pa3NMYHbIX
KpUCTannoB MOryT ObiTb peannsoBaHbl, UCMOMb3ys LapMKoBble 00beMHble BbiBoAbl (“bump”). [daHHble ob6beMHble
BbIBOAbI (DOPMUPYIOT 3NEKTPOXMMUYECKAM METOAOM UMM METOAOM HanbiNeHusi. DNEKTPOXUMUYECKUA MeTod uMmeeT
MHOrO NPenMYyLLECTB, TakUX KaK BO3MOXHOCTb MPUMEHEHUsI Arsi MaccoBOro MpPOM3BOACTBA, NPOCTOTa KOHTPONs 3a
pa3mMepom 06bEMHOrO BbIBOAA, OTHOCUTENBHO HU3Kasi CTOMMOCTb MPOU3BOACTBA.

Hanbornee wmnpoko ncnonb3dyemeiMy Matepuanamm Ans gopM1MpoBaHns 06bEMHbIX BbIBOAOB SBSETCH ON0BO
M cnnaebl Ha ero ocHoBe (Sn-Ag, Sn-Cu, Sn-Ag-Cu u gp.), a Takke cepebpo. Cepebpo xapakTepuayeTcsl BbICOKOM
3MEeKTPONPOBOAHOCTbIO, CTOMKOCTBIO K KOPPO3MU, XOPOLLEN NasieMOCTbIO N CcBapnBaemMocTbio. [pn anekTpoocaxaeHum
BbIBOAOB Ha KPEMHWEBYIO MIacTUHy Anst (hOpMMPOBaHUST PUCYHKa Ucnonb3yeTcst hoTope3ncT. PoTopesncT noMoraeT
ynpaBnsATe pa3amepoM 06beMHbIX BbIBOZOB 1 obecneumBaeT Mx NoCTOsHHYO hopMy (PUCYHOK 26). OaHaKO CrOXHbIV
TEXHOMOTMYEKNIA NMPOLLECC M BbICOKAasi CTOMMOCTb NMTorpadnn caepxmBaeT pacnpocTpaHeHne TSV TexHomoruu ans
3D-c60pKkM MUKPOCTPYKTYp. [na ycTpaHeHns HeJocTaTkoB AAHHOMO NpoLecca LUMPOKO uccnegyetca metod 6es npu-
MeHeHus doTopesncta. O6bemHble BbIBOAb! BbIPALLMBAIOTCS ranbBaHU4YECKUM METOAOM HENOCPeACTBEHHO Ha Mead-
HbIX TSV-CTpyKTypax (pucyHok 2a).

(a)
DOTOPEIMCT OMPEHUYMESET POCT
08 LEMHOM EBIEOAS B
MOpMSOHTANBHOR NAOCKOCTI

|

e A

E3UCT

Cu
Puc. 1 — MNepexon OT nnaHapHOro pacnonoXeHnst KOMNOHEHTOB Puc. 2 — Cxema chopMmpoBaHns 06beMHOro
K 06 beMHoMmy [3] BbiBoAa 6e3 (a) n ¢ doTopesncTtom (6) [2]

ABTOpSI [2] npegnaratoT cnegyoLwue ycrnoems (oopMmMpoBaHusi 06 beMHbIX BbIBOAOB 6e3 npyMeHeHusi hoTope-
3ucrta. B coctaB anektponuTta onoBsiHMpoBaHust BxoaaT 42,8 r/n SnSO4, 106,8 r/n H2SO4, nobaeku. MnoTHOCTb Toka
3 A/gv?. AHop — nnaTuHoBebln. OcaxaeHne UOeT ¢ MexaHU4Yeckum nepemMeluvBaHneM. O6bemHble BbIBOAbI, CHOPMU-
pOBaHHbIE NP TakMX YCIOBUSIX, MPEACTABIEHbI HA PUCYHKE 3.

[oBonbHO ycneLHbiMy 6binn 1 pe3ynbTaTel nccrnegoBaHuii aBTopos [4]. B ux paboTte anekTpoocaxaeHue ono-
Ba TaKke MPOBOAMIIOCH Ha MOCTOSHHOM TOKE, UCMONb3ysl B Ka4ECTBE 3MeKTponMTa KoMMepyeckuid npoaykT Slotoloy-
Sn30. MnoTHocTu Toka — 4...6 A/om?. TemnepaTypa anektTponuTta — 25 °C. OcaxaeHne uaeT ¢ MexaHU4eckum nepe-
MeLmBaHueM. Pasmvep o6bemMHOro BbiIBOAa MOMAYYMIICSt OKOMO 22 MKM B BbICOTY M 68 MKM B LUMPUHY. CdopmmpoBaH-
Hble 0GbeMHbIe BbIBOAb! MPEACTABIEHbI HA PUCYHKE 4.
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Puc. 3 — lNonepeyHoe ceveHne 06bEMHOro BbiBOAA Puc. 4 — MNonepeyHoe ceveHne 06BbEMHOro BbIBOAA
(3 A/gm?, 30 MuH) (5 A/am?, 30 MuH)

ABTOpbI [5] NpeanaraloT UCMONb30BaTh HECTALMOHAPHBIE PEXMMbI 3IIEKTPONMU3a NpK 3MEKTPOOCAXAEHNM
cepebpsiHbIX BbIBOAOB 13 AULMAHOAPreHTaTHOTO ANeKTponuTa cepebpeHus.

MpuUMeHeHMe UMMYNbCHOrO 3NEKTPONU3a Anst PoPMMPOBaHUS 06BEMHBIX cepebpsiHbIX BbIBOAOB MO3BOMNUIMO
CYLLLECTBEHHO U3MEHWUTb TOHKYI CTPYKTYpYy MaTtepuana U3fenuii, BCneactsme ee oOpMMpPOBaHUS B TEYEHWE KOPOT-
KX NPOMEXYTKOB BPEMEHMN MPU BbICOKMX MIHOBEHHbIX 3HaYeHUsIX NMOTHOCTM Toka. OHa cTana MenkokpucTannuye-
CKOWi, MMOTHOYMNAKOBaHHOMN C GrecTsLLel NoBepxHOCTbo. OQHOBPEMEHHO YNyYLIMITUCL FEOMETPUYECKUE XapaKTepu-
CTVKW BbIBOAOB: YMEHbLUMIIUCL CPEHUIA AMAMETP M BenuuMHa pa3bpoca no BbicoTe. YacToTa MMMYNbCHOMO ToKa
okasara He3HauUTeNbHOEe BMUSIHWAE Ha XapaKTepuCTUKX NosyyYaembIX U3AENUN.

Puc. 5 — O6bemHble cepebpsiHble BbIBOAbI, CHOPMUPOBaHHbLIE HA KpEMHUEBOW NnacTuHe [5]

Kak cneayet 13 pucyHka 5, ocaxaeHue Ha UMMyNbCHOM U PeBepCUMPOBAHHOM TOKE MO3BOMUIO CHU3UTL Go-
KOBOE paspacTaHue W pasHOBLICOTHOCTb BLIBOAOB, YMNYULIMTb KAYeCTBEHHbIE XapaKTepUCTUKN U34eNni, NoBbICUTb
MIOTHOCTb YNaKoBKW, U TEM CaMbiM YIyYLIUTb MPOU3BOAMTENIBHOCTE TEXHOMOMMYECKOro npolecca u obecneynTb
3KOHOMWUIO AparmeTanna.

Takum 06pa3oMm, U3 BbilEeyKa3aHHOTO BbITEKAIOT Takoi NyTb Pa3BUTUS TEXHOMOMMU (DOPMUPOBAHUS OGBEMHbIX
BbIBOJOB Ha OCHOBE 3JIEKTPOXUMUYECKU OCaXKOEHHOro MeTanna ans cOOpKM TpeXMepHbIX MUKPOCTPYKTYP, Kak uc-
NoMb3oBaHNe HECTaLMOHAPHbIX PEXMMOB 3MeKkTponusa 6es ucnonb3oBaHusa gotopeancTta. [daHHbI cnocob BedeT kK
YMNPOLLEHNS1 TEXHOSOMMYEKOro npouecca (ooOpMUpPoBaHns 06bEMHBIX BbIBOAOB, a BCNEACTBUE U K YAELIEBNEHUIO CTO-
MMOCTV NPOU3BOACTBA.
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WCCNEAOBAHUE NMAPAMETPOB rEMOAMHAMUWKU NYJiblibl 3YBA
NMPU TEPANEBTUYECKNX BO3AENCTBUAX

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

laspunosa M. E.

Juk C. K. — k. ¢p.-M. H., OoueHm

B HacTosilLlee BpeMs ABNAETCH HEOBXOAUMBIM M3yYeHMe reMoaMHaMUKM Nynbhbl 3y6a Y NaumMeHToB Npu PasnuyHbIX Tepa-
NEBTUYECKMX BO3AENCTBUSX. [Ns OLEHKM NapaMeTpoB MUKPOLIMPKYMALMM, NMOSyYEHHBIX SKCNEPUMEHTANbHO NpY NOMOLLM Na3epHOM
cnekn-onTuyeckon cuctembl «Speckle-SCAN», UCNIONb3YHTCA U3MEHEHWSI MHTErpasibHbIX MapameTpoB CMeK-KapTUHbI.

CnegyeT oTMeTWUTb, YTO GOnMblLUOE BHUMaHWe npu oGCnegoBaHWM WM rievyeHun 3abonesBaHui Nynbnbl 3yGa
OTBOANTCHA (PYHKLMOHAmNbHbIM METO4aM MCCreaoBaHNs MUKPOLMPKYNSITOPHOrO pycra nynbnbl 3yba. lMpakTnyeckas
MeauLMHa UCMONb3YeT ABE OCHOBHbIE AMArHOCTUYECKME METOAMKU: Na3epHas v ynbTpa3BykoBasi gonneporpadusi n
MeToAbl Cnekn-onTuku. Manoe 4ncrno Ucnonb3yemMbix MeETOAMK 00YCMNOBIEHO, rMaBHbIM 06pa3oM, MOPAONOrM4YeCcKUMHI
0COBEHHOCTSIMU MUKPOCOCYOB: MasbiMU pa3MepamMmn 1 3HAUYUTENbHOM UX Pa3BETBMNEHHOCTLIO.

FemognHamuka nynbnbl 3yb6a Oblna M3yvyeHa 3KCNEepPUMEHTANIbHO C MOMOLLBID NTA3epHOW CMEKM-ONTUYECKON
cuctembl «Speckle-SCAN» [1]. NamepuTenbHbIA AaTyvK yCTaHABNMBArcCsa Yy OCHOBaHMSA 3y6a, U permcTpMpoBanoch
cnekn-none, obpas3oBaHHOE W3MyYEHWEM, PaCCesHHbIM MHOFOCMOWHOW TKaHbio 3yba. [na oueHkM napameTpoB
MUKPOLIMPKYNALMN BbINM MCNONb30BaHbl USMEHEHWS MHTErparnbHbIX MapamMeTpoB CMeK-KapTUHbI.

B xopne aHanusa n o6paboTku pe3ynbTaToB 3KCMEPUMEHTOB YCTAHOBIEHO, YTO Hanbonee MHAOPMaTUBHLIMU
napameTpaMy SBMIAIOTCA: MOLLYHOCTb, MOJSIOCOBON KO3(MULMEHT, KOIPMULMEHT |, KOHTPACT [2], a Takke cpeaHss

yacToTa. [leTanbHee paccCMOTPUM OLMH M3 HUX, HAMPUMEP CPELHIO YacToTy CNeKTpa, onpeaensemMyto no gopmyrne:

d
<f>:M

roe f —cnekTpanbHas yactota, W (f) — cnekTpanbHble aMnnnTyabl, S — MOLLHOCTL CMieKTpa.

ViccnepoBaHua npoBoauNMCL OO M MOCE aHecTe3anun U Ha pasfuyHblX CTagudax NedeHust Kapueca: [o
npenapupoBaHnd, nocrne npenapupoBaHud, nocrne npoTpaBku, nocrne yCTaHOBKU nnomObI, Nocrne 3acBeuYMBaHUSA U
nocne nonupoBkKn. Ha PUCYHKaX 1Tn2 npmeefeHbl gnarpaMmmbl USMEHEHUA cpep,Heﬁ 4YacTOTbl CNeKTpa B Ananas3oHe
10-800 INu:

90 50,000
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2 70 2 0000
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{3' 20 + U 000 b— - [0 nochR RAKPORK
') N
10000 +— -
0 o !
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Yactota Yactoma
Puc. 1 — ameHeHne cpeaHei YacToThbl cnekTpa Ao U nocrne Puc. 2 — N3ameHeHne cpefHel 4acToThbl CnekTpa
aHecTe3nn Ha pasfinyHbIX CTaauax neveHuna Kapueca

I'Ipm aHeCcTe3nn KpOBOTOK B nynbhe 3amMeandeTcd, a nocne Hee [OOoJhKeH BOCCTaHaBIMBaATbCA. Mocne
npenapupoBaHnAa HabntogaeTca yBENMYEHNe KPOBOTOKA, YTO SBMSETCA OTBETHOW peakumen Ha MexaHudeckue
BO34ENCTBMSA, a nocrne nNpoTpaBkM KPOBOTOK PE3KO najaeT, TaK Kak XMMUYECKOe BO3AEWCTBME KUCNOTOW CUMBbHO
yrHeTaeT MUKpOUMPKYNaumio. locne ycTaHOBKM nnombbl, 3acBe4MBaHUSA U NoNnMpoBKN reMmoanHaMuKka yBenmyimBaeTca,
KPOBOTOK MOCTEMNEHHO pacTeT. Takum o6pasoM, ncxoga 13 npuBedeHHbIX anarpaMm, MOXHO caenaTtb BblBOA, YTO Mpu
YMEHbLUEHNUN KPDOBOTOKa NPOMNCXOOUT CHUXXEHNE HaCcTOoThbl.

Cnmncok MCnonb30BaHHbIX MCTOYHUKOB:

1. Ouk C.K. MateHT Ha m3o6peTeHne BY 14011 C12010.10.27. Cnekn-onTu4eckoe YCTPOMCTBO ANsl OLEHKU MOBEPXHOCTHOIO
COCTOSIHUSI KPOBOTOKa U GromexaHudeckux napametpos mbiwy. C. K. Quk, A. C. Tepex,M. M. Koponb,W. N Xnyaees, A. B. CmupHoB,
C. A. Jluxaues.

2. VccnepoBaHve remoavMHaMuKu nynbnbl 3yba npu neveHwun kapueca geHtuHa / C. K. Ouk [v ap.] // MepanekTpoHuka 2012 :
CcpencTBa MeaMLMHCKOWN SNEKTPOHUKU U HOBbIE MeAULMHCKME TEXHOMNOrK : cb. Hayd. ctaTel 7-i MexayHap. Hay4d.-TeXH. KOH., MUHCK,
13-14 pekabpsi 2012 r. — MuHck : BI'YUP, 2012. — C. 271-274.
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NMPOrPAMMHOE OBECINEYEHUE NONYABTOMATUYECKON
OUEHKU PASPELWLUAKOLLEN CNOCOBHOCTU MAMMOIPADA

BGenopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

3aeaukut [. A.
Juk C. K. — kaHO. ¢bus.-mam. Hayk, doueHm

B ny6nukauum onucaH mMeton OLEHKM paspeluatoLlein cnocobHocT mammorpadpa no LMpPoBLIM pEHTFEHOrpaMMam MaM-
Morpadm4ecKko Mupbl npu nomoLum paspabortaHHoro MO nonyaBTomaTuyeckol oueHku. Vcnonb3oBaHne gaHHoro MO nossonseT
obneruntb paboTy uHXeHepa-Hanag4mka u YCKoOp1Tb NMPOLECC OCTUPOBKW.

Paspelwatowaga CMOCOBHOCTb OANH N3 BaXKHEMLLIMX napameTpoB, OTCMEXNBaEMbIN NHXEHEePOM-Hanaga4ymkom BO

BpeMsi l0CTUPOBKM annapata. Ha pucyHkax 1, 2, 3 npueefeHbl paboyre 06nacTu peHTreHorpammb.
@ O & Tr ar 2r M Er Sromroor

0 m s

Puc. 1 — LUndposas peHTreHorpamma Puc. 2 — Mupa mammorpadumyeckas Puc. 3 — HTepecytollas obnactb

MpoLecc 1CTUPOBKM TPYAOEMOK M ANUTENEH, 3HAYNTENBHYIO YacTb KOTOPOro COCTaBNAET aHann3 M1pbl Ha no-
NyYeHHbIX PEeHTreHorpaMmMax U oueHKka paspeluaioLlen cnocobHocTn. Takke HeobXoaAMMO yunTbIBaTb CIOXHOCTb BU-
3yanbHOro KOHTPOMNsS paspeluarollen cnocobHoCTM BGONbLUIOrO KOMMYECTBA CHUMKOB, Hanmuuue cyObekTuBu3Ma U
HarpysKky Ha 3puTenbHbIN annapat uHxeHepa. NpumeHerne gaHHoro MO no3BonseT NCKNYUTL NOBTOPSAOLLMECH PY-
TUHHbIE MAHUMYMAUMW HAJ, CHUMKaMW, NMPON3BECTN OO BLEKTUBHYHO OLIEHKY, YMEHBLUNTL Harpy3Ky Ha 3peHue.

ANropuTM OEeVcTBMI Hanag4vvka Mpy OUeHKe paspeluatollei cnocobHOCTU BbIrMAAWUT creayrowmm obpasom:
Nory4YeHne 1 OTKPbITUE PEHTreHorpaMmbl, Nouck Mupsbl (paamep ot 800x800 nukcenen) Ha OQHOPOAHOM CEPOM More
(pasmep pgo 10000x8192 nukcenen), UCNONb3ys PasnMYHblE MHCTPYMEHTbI BbIAENUTL UHTEPECYOLWYI0 0bnacTb, Bblpe-
3aTb 1 HOpPManNuM3oBaTb, NPOM3BECTN PUNbTPaLMIO NOMYYEHHOIO N306paxeHns, NCNOMb3ys NHCTPYMEHTbI yBENUYEHNS
HanTW rpynny, rae BUAHO MeHee 5 nap NuHWN.

AnropuT™M OEevCTBUI Hanagynka npu OLEeHKe paspeluatoLienn cnocobHoCTM ¢ nomoLlbio paspaboTtaHHoro MO
BbIMMAANT crnefylowmm obpa3oM: MonyvyeHne U OTKPbITUE PEHTreHorpaMMbl, OOHO WU ABa HaXaTusi BHYTPU MUpbI
(cHUMOK yxxe aBTOMaTMyecku MactabrvpoBaH HaunyywmM obpasom, BTOpoe Haxatue TpebyeTcs B pedkux criyyasx,
Korga, Kak Ha pucyHKe 1, MMpa NEeXUT Ha rpaHnLLe PeHTIEHOYYBCTBUTENbHBIX NNAT AeTEKTOpa), YTeHWe pesynbTaTa.

B tabnuue 1 npuBeneHsl TUNWYHbIE AENCTBUSI Hanagvvka B Py4HOM peXvMme 1 Npy UCNonb30BaHWKM Nporpam-
Mbl, @ TaKKe CpedHue 3Ha4YeHns 3aTpaT BpeMeHn. MIamepeHns NnpoBoannmnch cpean YeTbipex MHXEHepPOoB-Hanagqmkos
¢ onbiTom paboTel oT 1,5 roga.

Tabnuua 1 — 3aTpaTtbl BpEMEHU Ha onepaumun MHXeHepa-Hanagyuka npy paboTe BPy4YHyO U ¢ ucnonssosaHuem N0

HauMeHoBaHMe onepaLn 3aTpaTbl BpeMeHu Npu py4- 3aTpaTbl BpeMeHu nNpu 1c-
HOM crnocobe, ¢ nonb3oBanuu MO, ¢
IMony4yeHne peHTreHorpammbl 30 30
Mowuck v BblgENEHNE NHTEPECYIOLLEN obnacTu 15 3
PunbTpauns nzobpaxeHus 10 1
OueHKa paspeLuarLien cnocobHOCTH 12 1
Wtoro: 67 35

Cnmncok Mcnosnb3oBaHHbIX MCTOYHUKOB:
1. OpenCV Documentation [OnekTpoHHbIN pecypc]. — Pexxum goctyna : http://docs.opencv.org
2. NumPy Manual [QnekTpoHHbI pecypc]. — Pexxum goctyna : hitp:/docs.scipy.org
3. Matplotlib Documentation [OnekTpoHHbI pecypc]. — Pexxum goctyna : http://matplotlib.org
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NMPOrPAMMHO YIMPABNAEMbINA AMMNAPAT A58 ANEKTPO®OPE3A

Bbenopycckuti cocydapcmeeHHbIlU yHU8epcumem UHopMamuKku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapyce

UHowkos A. A.
boHdapuk B. M. — K-m mexH. HaykK

OnekTpodopes, Kak MeAauuMHCKas npouedypa, Takke HasbiBaeTcs  MOHodopes, MoHoTepanwus,
NOHOranbBaHW3auUMsa Unu ranbBaHOMOHOTEPANUS, NPMYEM BCE AaHHble TEPMWHbLI O3HAYaOT OAMH U TOT Xe MpoLecc.
MpyMeHuTENBLHO K MeOMUMHCKOW MpakTuke, anekTpodopes npeactaBnseT coboi mMeToq anekTpoTepanuu, KOTopbIi
OCHOBaH Ha addpekTax MOCTOSIHHOIO TOKa U AeNCTBUM NeKapCTBEHHbIX NpenapaToB, JOCTaBMseMbIX NPV MOMOLLM TOro
e Toka. [locTaBka pas3nnyHbIX MEAMLIMHCKMX NpenapaToB Npy NOMOLLM AAaHHOTO MeToAa Ha3blBaeTCsl NekapCTBEHHbIM
anekTpocopesom. CerogHs B neyebHOW MpaKTMKe MPUMEHSIETCA HEeCKONbKO BWMAOB 3nektpodopesa, B KOTOPbIX
NCMOMb3YIOT pasnuyHble anekTpuyeckne Toku. [ina 4oCcTaBkM NekapCTBEHHbIX MpenapaToB METOAOM arekTpodopesa
NCMOMb3YIOT CrneaytoLimne TOKN:

1. MOCTOSAHHBIN (ranbBaHUYECKNIA) TOK.

2. AnagnHammnyeckune ToKu.

3. CuHyconparnbHble MogynMpoBaHHbIE TOKM.

4. OriioKTYMpYyoLLmMe TOKMN.

5. BbInpsiMneHHbIN TOK.

MpenmyLecTsa anekTpodopesa:

— BBEEHMNe ManblX, HO JOCTAaTOYHO 3PEKTUBHbBIX 403 AENCTBYIOLLErO BELLECTBa;

— HaKonmneHne BeLlecTBa 1 Co3aaHne Aeno, NPOSIOHIMPOBAHHOCTL AEUCTBUS;

— BBeeHue B Hanbomnee XMMNYeCcky akTMBHON hopMe — B BUAE UOHOB;

— BO3MOXHOCTb CO34aHNs BbICOKOW MECTHOW KOHLEHTpaLum AenCcTBYIOLWEro BellecTBa 6e3 HackILeHns UM
nmmdbl, KPOBU 1N APYIMX Cped OpraHnama;

— BO3MOXHOCTb BBEEHMWS BELLeCcTBa HENOCPEACTBEHHO B O4aru BocrnaneHusl, 6riokMpoBaHHble B pe3ynbTaTte
HapyLUeHWs1 NOKanbHON MUKPOLIMPKYNSLMN.

Ha cerogHsWwHWIA AeHb Cepbe3HbIMU HeJoCTaTKaMy NekapCTBEHHOTO anekTpodopesa sSBMsTCA:

— OrpaHnyeHHoe KONMYeCTBO NeKapCcTB NOAXOAUT Af1s BBOAA B OPraHu3m;

— HEBO3MOXHOCTb CO34aHMs 6OMbLLOW KOHLEHTPaLuM npenapaTos;

— TPYAHOCTM B TOYHOW [03MPOBKe npenapara.

Llenbto AaHHoM paboTbl sBMNacb pa3paboTka annapaTHO-NMPOrpaMMHOr0 KOMMMeKca Ans NpoBEeAeHUs 3Mek-
Tpodhopesa, NO3BOMSALLEro TOYHO A03MPOBaTb KONMYECTBO BBOAMMOIO NEKApCTBEHHOrO npenapaTta, a Takke MoBbl-
waTtb 3ppekTMBHOCTL BBOAA NpenapaToB NpU 3HAYUTENBHOM CHUXXEHWW YPOBHSI AMckomdopTa nauueHTa 3a cyeT
NpOrpamMmmnpyemMoro M3mMeHeHust NapaMmeTpoB IMEKTPUYECKOro ToKa.

AnnapaTHO- NporpamMMHbIN KOMMNMEKC Bkovan B cebs (puc. 1):

1. Basy aaHHbIX NekapCTBEHHbIX BELECTB C YKa3aHHbIMU KOHLEHTPaLmUsaMu.

2. Habop npegycTaHOBMAEHHbIX PEXMMOB BO3AEWCTBUS, C rpaddnyeckum maTepuanom, ynpoLLatoLLmMM IKennya-
Taumo Komnnekca.

3. MpocToe 1 yao6Hoe MeHIo, cHabxeHHOoe PasfMyHbIMK NOACKa3Kamm.

BY -
- BI
Hb 11K
+ .
L 4 . . '|
[MammenT

BY — 6nok ynpasnenus, B[] — 6a3a gaHHbIx, VIb — ncnonHswoowmn 6mnok (McTouHmk Toka), MK — nepcoHanbHbIN KomMnboTep,
MIOC — NONOXMUTESbHBIN ANEKTPOZ, MUHYC — OTPULLATENbHBIN SNIEKTPOA,

Puc. — 1 AnnapaTHo-nporpamMmMHbIi KOMMeke nevebHoro anektpodopesa

Bbinn npoBefeHbl UccregoBaHns A4ns onTMMM3aumMy napaMmeTpoB Npoueayp nedebHoro anekTpodopesa. Vc-
crneaoBaHus BKMOYany B cebs ycTaHOBINEHUE 3aBUCMMOCTEN OT:

— B/Aa BBOAUMbIX BELLECTB;

— NapameTpOB 3MEKTPUYECKOro TOoKa;

— 30HbLI BO3AENCTBMS.

lMonyyeHHble 3aBMCMMOCTY ObINKU NCMONBb30BaHbI NPV CO34aHWUM NOAKNI0YaeMor 6a3bl AaHHbLIX KOMMMEKca.

Takmum obpasom, paspaboTaHHbI annapaTHO-NPOrpaMMHbIN KOMMNIEKC anekTpodopesa No3sonseT ynpocTnTb
neyebHyo npoLeaypy Npy CoKpaleHUn ee BpEMEHU U NOBbILLEHUN 3 EKTUBHOCTMU.
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UccnepoBaHue 3aBUCUMOCTU cpeaHEn aMNUTyAbl U cpeaHen 3Hep-
rum DMI curHana mbiwybl M. gastrocnemiusmedialis npu nameHeHun
MEX3JIeKTPOAHOro paccTosHMsA oT 5 MM Ao 50 mm.

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kosanos B. B.

Ocunios A.H. — K-m mexH. Hayk, doyeHm, akademuk benopycckol uHxxeHepHoUl akademuu

SnekTpomuorpadus (0T rped. mys, myos — Mbiwua, grapho — 3anucbiBato) — perncrpaums aneKTpudeckmx noteHuma-
NOB; CKENETHbIX MbILL,. JnekTpommorpaduio NCNosb3YIOT Kak MeTo UCCNeaoBaHNs HOPMarnbHON U HapyLEeHHON yHKUMW ABura-
TEeNbHOro annaparta YenoBeKka W XWBOTHbIX. OneKkTpoMuorpadmsi BKIOYaET METOAMKN MO U3YHEHWUIO SNEKTPUYECKOW aKTUBHOCTU
MbILLL, B COCTOSIHAW MOKOS, NP NPOU3BOSIbHbIX, HENMPOM3BOSIbHBIX U BbI3BAaHHBIX MCKYCCTBEHHBIMU Pa3apaXeHUsIMU COKpaLLeHNsIX.

C nomoLplo anekTpomuorpaum nsyyatot qyHKLMOHaNIbHOE COCTOAHME U (PYHKLMOHAMbHBIE OCOBEHHOCTU MbILLEYHbIX
BOJIOKOH, ABUraTenbHbIX eAMHUL, HEPBHO-MbILLIEYHON nepeaayun, HepBHbIX CTBOMOB, CErMEHTapPHOro annaparta CNMHHOro mo3ra, a
Takke HagcerMeHTapHbIX CTPYKTYpP; M3y4aloT KOOPAMHALMIO ABUXEHWUN, BbIpabOTKY ABMraTeNbHOrO HaBblka Npy pasnuyHbIX Buaax
paboTbl N CMOPTUBHBIX YNPaXKHEHUSAX, NEPECTPONKY paboTbl NepecaXKeHHbIX MbILL, YTOMIeHue. Ha ocHoBaHuM anekTpomuorpa-
dun cosgaH meToa ynpaBneHus GUOTOKaMM MbiLLLL, KOTOPbIA Hallen npakTuieckoe NpMMEHeHWe Npu ynpasBneHun Tak HasbiBae-
MbIMM BMO3NEKTPUYECKUMU NPOTE3aMM.

B uccnepgosaHum npuHanu ysactre 20 myxuunH (B Bo3pacTe oT 18 go 21 roaa). ViccnegosaHusa nposoaunucb B obnactu
3afHel NOBEPXHOCTU FroneHn (NMPOoeKUMst UKPOHOXHOW Mbllwubl m.gastrocnemiusmedialis) no npuBegeHHOW HWxe meToavke. Ons
permcTpaumm 61uonornyeckon akTMBHOCTU MbILLLbl HAa roNeHb UCMbITYeMOro HaknaAbiBanvch Asa anektpogda gnametpom 9,0 mm. B
MCNonb3yemoi CUCTeMEe 3MEKTPOAOB MEeX3MeKTPoAHOe paccTosiHWe BapbupoBanochb oT 5 o 50mMMm. 3nekTpoAbl pacnonaranucb
BEepPTUKanbHO BOOMb ABUraTemNbHbIX €ANHULL UCCNeAYEMON MbILLbl U (DUKCUPOBANUCh XryTamu.

BuroanekTpuyeckas akTMBHOCTb MbiliLbl m. Gastrocnemiusmedialis pernctpupoBanacb npyv ee MakCMMasbHOM MPOW3-
BOJIbHOM KOHLIEHTPUYECKOM HanpsixeHun. TecToBoe ABWKEHVE BbINOMHANOCH MO CieAyloLweMy anroputmy:

1) cokpalyeHme mbiwubl 3a 1,5+0,5c¢;

2) yaepxaHue MbliLLLbl B COCTOSIHAN MaKCMMarbHOro CokpalleHus B TeveHune 4,0+0,5c;

3) paccnabnexuve mbiwupl 3a 1,5+0,5¢.

AKcnepvMeHTanbHble JaHHble COXpaHanuch B 6ase AaHHbIX. [lanee npoBoaunack NepeuvHas ctatucTuyeckast obpabortka
nony4yeHHbIX 3HaveHun. Mocne oTbopa AeNCTBUTENbHBIX AaHHBIX NMPOU3BOAWIICS aHanu3 pesynbTaToB, MOUCK 3aKOHOMePHOCTel
MeXay SHepreTU4ecK MmN xapakTepucTMkamm CUrHanoB 1 napameTpaMu reKTPoaoB.

Ha pucyHke 1 npuBedeHbl anarpammebl, OTpaXarolme n3MeHeHe HOPMUPOBAHHbBIX 3HAYEHU CpedHelr amnnnTyapl U cpea-
Hel aHeprum OMIT curHana melwupel m. gastrocnemiusmedialis npy M3MEHEHUM MEX3NEKTPOAHOro paccTosiHust oT 5 Mm go 50 mm.
Ctonbupl gvarpamm COOTBETCTBYKOT YCPEAHEHHOW HOPMMPOBAHHOW aMNnnTyae u 3Heprum curHanoB OMIT, NMHUM YepHoro uBeTta
OoTpaxaroT AnanasoH AMHaMUKN uccnegyembix napameTpoB Kaxaoro ns 20 ncnbiryembix.
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MENMINEKTPOAHOE paccToAnKe, R mm MEMINEKTPOAHOE PAccToAHKe, R Mmm

PucyHok 1 — iameHeHve cpegHen aMnnuTyabl BbipaXXE€HHOW B HOPMUPOBAHHbIX
eanHuuax AHopM (a) 1 CpefHen 3HePrn BbIPaXXEHHON B HOPMUPOBAHHbIX
eagnHuuax EHopm (6) B 3aBMCUMOCTM OT MEXIMEKTPOAHOr0 pacCTOSHUSA
ansa AMI-curHana mblwubl m.Gastrocnemiusmedialis

KayecTtBeHHOe nccnepoBaHue cpepHert amnutyabsl AMIT curHana mbiwsl m.gastrocnemiusmedialis nokasano, yto yBe-
NYeHne MEeXINEKTPOAHOro paccTosiHMa ¢ SMMm Ao 50MM NpUBOAUT K NPaKTUYECKU NIMHENMHOMY pocTy amnnutyabl AMI curHana
npakTuyecku B ABa pasa. [py yBenuyeHun pacctosiHua Mexzy SneKkTpodamu B UcclieyeMoM AuanasoHe cpefHsis aHeprust MM
CcurHana pacrteT HenMHenHo K BospacTtaert B 2,5-3,0 pasa.
Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB:
[1] Hukonaes, C.I. SnekTtpomumorpadumyeckoe uccregosaHme B knuHudeckon npaktuke/ C.I'. Hukonaes, — M.: ViBaHOoBO,
[2] PanransH, P.M. AHanuns 6uomeaunuuHckmnx curHanos. MNpaktuyeckuin noaxod. — M.: PUSMATIINT, 2007.
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MOAUDPUKALINA BECCBUHLIOBbLIX NMPUMNMOEB BbICOKOALAINE3UNB-
HbiIMA MATEPUATTAMU

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Mumeros [].0., flanno A.N., XombKuH B.T.
JlaHuH B. J1. = 8. m. H., npogheccop

[TasiHBIE >TEKTPUUECKUE COETUHEHNUS SBISIOTCS CaMbIMH PaclpOCTPAHEHHBIMU B 3JIEKTPOHHBIX MOJYNsX Onaronapsi ciie-
JYIOIIUM JIOCTOMHCTBAM: HU3KOMY M CTaOMJIBHOMY 3JEKTPHYECKOMY CONPOTHBIICHHIO; MIMPOKOH HOMEHKIATYPE COCAMHAEMBIX
METaJUIOB; JISTKOCTH aBTOMATH3aIMH, KOHTPOJIST ¥ peMoHTa. OJJHaKO HAJEKHOCTh M MEXaHHUECKUE CBOMCTBA MAsHBIX COEJIHHE-
HUH OYeHb CHIIBHO 3aBHCST OT MHKPOCTPYKTYPHI JINTOTO MPUIOS, MOP(OIOTHH U TONIIHUHEI HHTEPMETAUINIECKUX COCIHHEHUH
Ha MexdaszHol rpannne. OOpa3oBaHHe IUIACTUHYATHIX MHTEPMETAUINAOB OKa3hIBaeT OCHOBHOE HETaTHBHOE BO3JCHCTBHE Ha
YCTaJIOCTHBIE IIPOLECCH], BHI3BIBAET 00Pa30BaHNE MUKPOTPEIIIHH.

B cBs3u ¢ 3THM 1enecoobpa3Ha MOAUGHUKALUS CTPYKTYPhI IPUIIOEB IyTEM BBEJCHHS B UX COCTAB aKTUBHBIX METAJLJIOB, &
TaK e MPIMEHEHNEM YIbTPa3BYKOBOH 00pabOTKH C IIENbIO YIy4IIEHHs] TPOYHOCTH, HEPEXOTHOTO COMPOTHUBIICHNUS, BHYTPEHHEH
CTPYKTYpHI mpurnost. [y MoauduKamuu CTpyKTYpbl OECCBHHIIOBBIX MIPUTIOEB BO3MOXKHO NPUMEHEHHUE rpadeHa, KOTopslil o0ma-
naeT OONBIIONH MEXaHMUECKON JKECTKOCTHIO M XOPOIICH TEIUIONPOBOIHOCTBIO, @ TAaKXKE I'ePMaHUsl, KOTOPBI OTIMYAETCS XOPO-
IIeH TEeII0- U AIEKTPONPOBOAHOCTEIO. ['epMaHuii CHOCOOCTBYET CHMIKEHHUIO POCTA OKCHJIHOM IUIEHKH Ha MOBEPXHOCTH MPUIIOS,
YTO MOJIOKUTEIBHBIM 00pa30M CKa3bIBAETCsl HA IPOYHOCTH MOJTYYSHHOTO COSIMHCHUSL.

Moandukamms cTpykTypsl 6GeccBHHIOBBIX npunoeB Sn-3Ag-0,5Cu u Sn—0,7Cu ocymiecTBisuiack Nmpu BO3IeHCTBHH Y3
koJyiebaHui B TedueHne 3—5 MuH Ha yactoTe 44 k[l M BBeleHNH MUKpodacTHI] rpadeHa mpu HHPPaKpaCHOM HarpeBe CIUTKA JI0
Temreparyp, Ha 40-50°, mpeBbplarOmUX TeMneparypy miasieHus npunoes. [locine Y3 00paboTkn MHUKPOTBEPIOCTH HCCIIENO-
BaHHBIX TPUIIOEB BO3pocia B cpeaHeM B 1,2—1,3 paza uB 1,4-1,5 pa3a npu BBeIEHUH B CTPYKTYPY NPUIIOEB HAHOYACTHII Tpa-
(ena.

HccnenoBaHsl 3aBHCHMOCTH TMPOYHOCTH M IEPEXOJHOTO 3NMEKTPHIECKOTO COINPOTHBICHUS MAasHBIX COSAMHEHHH, BBINOI-
HEHHBIX C NPUMEHEHHEM TpeX THIIOB mpuroes: osnoBsHHO—cBHHIOBOrO I1IOC 61, 6eccBuHnoBeix SAC (Sn 96,5Ag3Cu0,5) u
TIOM (Sn 99,3Cu0,7) ot TemMnepaTypbl Ak U aKTUBALUH JIEKTPUYECKUM TOKOM. B mporecce maiiku yepes 30Hy Halky 1po-
MyCKaJCsi TOK OT BHEIIHEr0 MCTOYHMKA. TemIepaTypy B 30He IaiKH KOHTPOJIMPOBaIU ¢ nomouibio npudopa TPM1. O6pasus
JUISL ICTIBITAHUSI Ha PAcTsDKEHKE OBbUTH BBIOPAHBI B BUJIE IBYX JIATYHHBIX CTepxkHEH @ 3,5 MM.

IIpouHOCTE MasHBIX COEANHEHUI 00PA3IOB MPOBEPSIIH METOIOM HOPMAIBHOTO pa3pbiBa Ha pa3peiBHON MammHe PII-100, a
TIEPEXOAHOE CONMPOTUBIICHUE U3MEPSIIN MO 4—X MPOBOJHOM CXeMe C MOMOIIBbIO BHEIIHETO MCTOYHUKA TOKa UM BOJBTMETpa B7—
73/1.Ans1 akTUBaLIUK MPOIIecCca MAKK JIEKTPUUECKIM TOKOM HCTIONIB30Bajica UCTOUHHK Toka BTA-01.

R, MOm MepexopHoe conpotHeneHue P, MnMa MpoyYHOCTHaA XapaKTepUCTMKA
15111 ( 75 , e 101 3

) | |
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Puc. 1. 3aBucHMOCTH NEPEXOTHOTO CONPOTHUBICHHMS (2) M MPOYHOCTHBIX XapaKTEPHCTHK (0) OT TeMIepaTyphl MaiKku

Takum 00pa3oM, B pe3yibTaT HCCICI0BaHUH YCTAHOBJICHO:

1. Benenue nerupyromeii npumecu rpapena maccoBoit goneit 0,5% B [IOM-3 npuBeno K yMEHBLICHHIO IIEPEXOJHOTO
conporusieHus Ha 10-12%, i yBennueHnIo MPOYHOCTHBIX XapakTepucTuk Ha 40%, a Tak ke CMEIIEHHIO KA B CTOPOHY BBICO-
kux Temrepatyp Ha 10°C mo cpaBaenuro ¢ [IOM-3 BciencTBue yMeHbIICHHsT 00pa30BaHUA HHTEPMETAILTHIOB HA TPaHHLE Pa3-
Jena a3 ¥ yIydIIeHHs aATe3ud TOBEPXHOCTEH.

2. Beenenue nerupyromeii mpuMecu repManust MaccoBoit foreit 1,8% B IIOM-3 BbI3Bazo yMEHBIICHHE IIEPEXOJHOTO CO-
nporusieHus Ha 20% u yBenuueHne MPOYHOCTHBIX XapakTepucTuk Ha 40% Onaronapsi CBEeICHUIO K MUHUMYMY TOJIIIUHBI OKCH-
JIHOTO CJIOS U YJTy4LIEHHIO aJIIe3HH.
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WCCIIENOBAHUE HEOAHOPOOHOCTU SNEKTPO®U3NYHECKNX
XAPAKTEPUCTUK CBY PA3PAAHOUN CUCTEMDI
PE3OHATOPHOI'O TUMA

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlywakoea M. C.
bopdycos C. B. — 0-p. mexH. Hayk, npogeccop

MpencTtaBneHbl pe3ynbTaTbl UIAMEPEHUIA Psifa 3NEKTPOU3NYECKMX XapaKTEPUCTUK, onpeaenstolmx paboty CBY nnasmor-
poHa Ha 6a3e pesoHaTopa NPAMOYronbHON hOPMbl C YAaCTUYHBLIM 3aMNOTHEHNEM NNAa3MON PE30HMPYIOLLEro obbema.

PaspaboTka nna3meHHbIX UCTOYHWKOB, 0becneyrBatoLLMX NpoBegeHUe MPOLIECCOB Ha NMOBEPXHOCTSX BONbLLOW
Nrowaaun 1 ¢ BbICOKMMU TEXHOMOTMYECKMMUN XapaKkTepucTukamu, aensetca obulen TeHaeHuen us-3a nepexoga npo-
MbILLITEHHOCTU Ha 06paboTKy noanoxek donbLioro guameTtpa (150, 200 1 300 mm).

Ocob6binn nHTepec npeactaensaioT CBY nnasmoTpoHsl, ncnonb3yowme B kavecTse annnukatopo CBY aHeprum
yCTpOWCTBa pe3oHaTOpPHOro Tuna. B aTom cnyyae 3HauMTenbHoe Bo3pacTaHne HanpshKeHHOCTU NONS 3NEeKTPOMarHuT-
HOW BOMHbI B 30He nnasMoobpasoBaHuns obecnedmBaeTcs He 3a CYeT NOBbILLEHUS MOLLHOCTU UcTovHnka CBY aHep-
MW, a 3a CYET KOHCTPYKTMBHBLIX pelueHuin cuctembl dopmupoBaHus CBY nonsa. BapuaHTbl KOHCTPYKTUBHO-
TEXHUYECKMX PEeLLEHUI C UCMOMNb30BaHMEM anninkaTopoB PE30HATOPHOro TMNa: C YaCTUYHBLIM 3arnofTHEHUEM NNasmon
pe3oHUpYyoLLEero o6bema; ¢ 3anofiHeHVeM Ma3Mon BCEro pe3oHMpyoLLero obbema; ¢ pasaeneHneM pe3oH1pYoLLEero
o6bema 1 nNnasMeHHoOW KaMepbl BakyyMIIOTHOW NEPErOpOaKON C ANIEMEeHTaMM AreKTpoOMarHuTHom ceasm [1].

VMamepeHre nokanbHOro pacrnpeferneHus areKkTpUYecKon COCTaBMSoLWEN Mons NpoBOAUNOCL METOAOM «akK-
TMBHOro» 3oHAa. B kayecTBe 30HA4a NMPUMEHSANCA OTPE30K MOKOro koakcuanbHOro kabensi ¢ BOfIHOBbLIM COMPOTUBIIE-
Huem 50 OM. «AKTUBHbIN» 30HA NPEeACcTaBnsn cobown OTPe3oK LeHTpansHOro BHYTPEHHEro npoBogHuka &1,4mm, 4to
MHOIO MeHblLUEe ANWHbl BOMHbI MUccreayemMbix konebaHuin. Ha 3oHae HaBoaunca CBY curHan, nponopumoHanbHbIi
amnnuTyae COCTaBnSAoLLEN SNEKTPMYECKOro Nors, HanpasneHHOro BAONb WTbIPS [2].

Mpun npoBegeHUn nsMepeHnt TemnepaTypbl NCNOMbL30BaNNCL TEPMONapbl XPOMerb-KOMnerb, KOHTAKTHbI crnaw
KOTOPbIX BblN 3NEeKTPUYECKN M30NMPOBaH OT NNa3mbl, a8 perucTpauns nokasaHMin Npon3Boaunac camonucuammn Tmna
KCI1-4. Mony4yeHbl TMNOBblE 3aBUCMMOCTU U3MEHEHUS1 3HaYEHUA N3MEepPAEMbIX NapameTpoB MO ANMHE paspsigHOro
o6beMa B KMCNOPOAHOM pa3psiae npv gaeneHun rasa p=140 Ma un mowHocTn CBY reHepatopa W=650 BT.

VMccnepoBaHusi NpoBOAMMUCE B YCIOBUSIX CO3[aHMSA B 0OGbemMe pe3oHaTOPHOWM KaMepbl pexunma CTosYeln BOI-
Hbl. [1nst aTOoro AnccekTop Obin OTKIHOYEH M BbIBEAEH B NOMoXeHue, obecneyrBatoLLee ero MMHUManbHoe BAMsiHUE Ha
noctynneHne CBY aHeprum BHyTpb pe3oHaTopa.

PesynbTtathl namepenuii cTpykTypbl pacnpeaenenns CBY nonsa B 30He ra3oBoro paspsiga BO BCex uccneaye-
MbIx rasax (Bo3gyx, Oz, Ar) ykasbiBalOT Ha CyLLECTBOBaHME YCTONYMBOWN (DOPMbl HEPABHOMEPHOCTU pacrnpeieneHus
NAOTHOCTU MOLLHOCTU B 06beme pa3psiaHON 30HbI. [lokasaHus «akTUBHOIrO» 30HAa MO ASIMHE pa3psiqHON KaMepbl HO-
CAT NepuoanYecKnii xapaktep ¢ NepmoaoM YepeaoBaHns MakCMMyMOB Y MUHUMYMOB NpUMepHO 70 MM, YTO HEMHOTO
npeBbILLaeT NONOBMHY ANWHbI BO30YXaatoLLEN Nra3My BOJSTHbI.

[Moka3aHust aNeKTpPUYECKNX 30HAOB MO ANIMHE pa3psaHON Kamepbl Takke HOCAT NepUOAMYEcKMin xapakTep. Mpu
3TOM 3KCTpeMmarnbHble 3HAaYEHWs 3MEKTPONPOBOAHOCTY pa3psaa NPOTUBOMOSOXHbLI MOKa3aHUSM «aKTMBHOrO» 30HAA.
[ns obnacTen paspsga C NokanbHON MaKCMMarbHOW HaMpPsPKEHHOCTBIO MOMS XapakTepHbl MEHbLUNE 3HAYeHUs Arek-
TPOMPOBOAHOCTU M HAOBOoPOT. ATO MOXET OblTb 06BACHEHO NposBneHneM addekTa CKMHMpPOBaHUA (ocrnabneHus)
nons B 3aBMCUMOCTU OT JIOKanbHOW KOHLIEHTPaLMN 3reKTPOHOB pa3psaa. B Tex mectax, rae KoHueHTpaums anekTpo-
HOB BblLLE, 3PP EKT CKUHUPOBAHUS ANEKTPOMArHMTHON BOSHBLI NPOSABNSAETCS CUnbHee, 1 HaobopoT.

Brnwke k Topuam pa3psgHON kamepbl TemnepaTypa nnasMeHHoro obbema MOHOTOHHO cragaeT. Koppensuum
3HayeHWU TemnepaTypbl pa3psaa B akcuanbHOM HanpasneHun C NoKas3aHUAMMN «aKTUBHOTO» U 3NEKTPUYECKMX 30HO0B
OTMEYEHO He 6bIro.

B pesynbrate npoBeAeHHbIX UCCNEedoBaHWI NPOCTPaHCTBEHHOIO pacnpefeneHust Nnons 3feKTpoMarHUTHOWN
BOJTHbI, 3NEKTPONPOBOAHOCTM U TeMnepaTypbl ra3oBOro paspsja B Mra3MoTpoHe Ha 6a3e pe3oHaTOpHON Kamepbl C
YaCTUYHbIM 3aMofIHEHVEM MNNa3MON pe3oHMpyoLero obbema ycTaHOBMNEHO Hannyne NpPOCTPaHCTBEHHOW HEOQHOPOA-
HocTu B napameTtpax CBY paspspaa. Beuay atoro, nnasMoTpOHbI 4AHHOTO TNa NPy 3HAYEHUSX BENUYMHBI NNIOTHOCTH
noaeoaumoi k paspsigy CBY mowHoctT go 7-10*BT/M° LenecooGpasHo MCMonib3oBaTbh Ha TakMX HEMpPeLM3UOHHBIX
npoteccax nna3meHHon obpaboTku, kak MexonepaLunoHHOE aKkTMBMPOBAHUE MOBEPXHOCTU MOANIOXEK UHTErpanbHbIX
CXEM, O4MCTKa OT NIAaKOB M MaCTUK, NNa3MOXMMUYECKOE yaaneHne poTopesnCcTMBHbBIX NIIEHOYHbIX NOKPLITUNA U T.A4.

Cnmncok Mcnonb3oBaHHbIX MCTOYHUKOB:

1. OoctaHko, A.T. MNMna3meHHble Npouecchl B MPOM3BOACTBE U3AENNA ANEKTPOHHON TexHuku. B 3-x T. Tom 2. /A.N. JoctaHko, C.B.
Bopaycos, W.B. CBagkosckuin 1 ap.; nog obw. pea. A.M. JoctaHko. — MH.: @YAuHdbopm, 2001. — 244 c.

2. bopgycos C.B. ManorabaputHas CBY-nnasmoxummyeckass ycTaHOBKa C Pe3oHaTopoM NPSMOYronbHon opmbl  //
OnekTpoHHas obpaboTka matepuanos. — 2001. — Ne1(207). — C.74 — 76.
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NCCINEAOOBAHUE PACINPEAENIEHUA TEMMNEPATYPbI NO AJIMHE
NEPBUYHOIO U3NYYHATENA NPOTAXEHHOIO UHO®PAKPACHOIO
MoaynA

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem uHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Hoeauyk C.A.
Kocmiokesuy A.A.

MpumeHeHe NHMPaKPacHOro U3NyYeHUst 3HaYMTENBHO UHTEHCUULIMPYIOT MHOMME TEXHOMOTUYECKMe NPOLLECChI: CYLLKY, Bbl-
neyky, obxapky, nonnumepusaumio n Ap., BCNEACTBME 3HAYUTENLHOTO YBENUYEHUS MIOTHOCTU TEMMOBOro MOTOKa Ha MOBEPXHOCTU
obrnyyaemoro matepuana (obbekra Harpesa) U NPOHWKHOBEHWSA UMHAPAKPACHbIX Nyyei BHYTpb MaTepuana. py 3ToM Ha KayecTBO
06paboTky B 3HAUMTENBHOW CTEMNEHW OKa3biBaeT BMUsiIHAE paBHOMEPHOCTb noToka UK-unydenus [1,2]

MccnenosaHue pacnpegeneHns TemnepaTtypbl o NOBEPXHOCTU NEPBUYHOMO M3ny4vyaTens aKCnepumMeHTanbHo-
ro VK moayns npoBoannu B COOTBETCTBMU CO CTPYKTYPHOW CXEMOM, n3obpaxkeHHom Ha puc. 1.

[=]=1 £
1 ] 2 3 Joo4 =
TENNOHOCKTeNA

1 — UCTOYHUK TENJIOHOCUTENS; 2 — y3en TPaHCMOPTUPOBaHUS! TENNOHOCUTENS;
3 — nepBuUYHbIN n3nyyatens UK mogyns; 4 — ysen perynmpoBaHusi pacxofa TennoHOCUTENS

Puc. 1 — CTpykTypHasa cxema nU3MepeHusi pacnpegerneHus Temnepartypbl no AnvHe nepsuyHoro uanyyarens MK
moaynsi

McTouHmK TennoHocuTens npegHasHadeH ansg oopMmMpoBaHUS NOTOKa TENNOHOCUTENS, KOTOPbIA NOCTynaeT B
nepsBuyHbI nanyyatens UMK mogyns. B kayecTBe UCTOYHMKa TenroHOCUTENS B AaHHOM criyyae Wcnonb3oBarncs
ANEeKTPUYECKUIA HarpeBaTernb BO34yXa, a B KAYECTBE TEMIOHOCUTENS, COOTBETCTBEHHO, HarpeThbii BO3ayX. ONeKTpu-
Yyeckue HarpeBaTenu Bo3gyxa obecneynBaloT HeOOXoQNMblE XapaKTepPUCTMKM MOTOKa TENMOHOCUTENS, a Takke ume-
10T Manyo TensoBy MHEPLUMOHHOCTb, T.€. HAYMHAKOT AaBaTb TENO MIHOBEHHO nocne ux BknoyeHus. OHn obnaga-
0T 4OCTaTOYHOW NPOYHOCTBIO U AONTOBEYHOCTbIO, NOBbILEHHBIM YPOBHEM 6E€30MacHOCTU, YTO SBNAETCA HECOMHEH-
HbIM JOCTOMHCTBOM UX B 9Kcnnyataumu. MNoTpebnaemasn anekTpuyeckas MOLUHOCTb HarpesaTensa Bo3ayxa npu npo-
BeeHMUN 3KCNepMMEHTOB cocTaBnsina 2 u 4 kBr.

Y3en TpaHCnopTUpOBaHUSA TENMOoHOCUTENs NpeAHasHayvyeH Ans TpaHCNopTMPOBKM NOTOKA TENNOHOCUTENST OT
BbIXOQHOrO OTBEPCTUS MCTOYHMKA TennoHocuTens K Bxoay nepsuyHoro usnydatensa UK mogyns. OH npeactaBnsieT
cobow oTpesok npsaMoro Tpybonposoaa. Pasmepbl BXOOHOIO U BBIXOAHOTO OTBEPCTMI TpybonpoBoaa onpenenstorcs
pa3mepamMu BbIXOAHOMo OTBEPCTUSA UCTOYHWKA TEMnrOHOCUTENS U BXOAHOrO OTBEPCTUSA nepBuyHOro muanyyatens UK
moaynsa. [ns yMeHblUeHVs TennoBbix noTepb TpybonpoBoa umeeT acpdEKTUBHYO TEMNNON3ONALMIO U3 TENNON30NS-
LMoHHoro matepuana URSAGLASSWOOLM-11.

Mpu npoBeaeHUN 3KCMEPUMEHTOB MEPBUYHBIN U3NyYaTenb NPeAcTaBnsan cobon OTPE30K TOHKOCTEHHOW rod-
pUpOBaHHOM TPYObI KPYrnoro cedeHus. [Ana yBennyeHns CteneHyn YepHOTbl HapyXHas NOBEPXHOCTb TpybObl MOKpbIBa-
nacb TepmocTonkon kpackor mapku KO-811 yepHoro useta. B yactn akcneprMeHTOB Ha NOBEPXHOCTU NEPBUYHOMO
u3ny4aTtens Ha HavanbHOM y4YacTKe pacnonarancsi cnom Tennomsonaumm gnvHon 0,5 m v TonwmHom 10 Mm.

Y3en perynupoBaHus pacxoga TennoHocMTensa npegHasHayeH Ans M3mMeHeHus obbema npokaynBaemoro ye-
pe3 nepBuYHbIN nM3nydyatens VMK moayns notoka TENMOHOCUTENS C Lenbio PerynnupoBaHnUs UHTErpansHoro Konuye-
CTBa Tenna, nepefaBaemMoro nNepBUYHOMy manyyatento. PerynupoBaHue BenmymHbl 06bema NoToka npokaymMBaemMoro
TeNNoHOCUTENS OCYLLECTBMSANOCH C MOMOLLbI LIEHTPODOEXHOIro BEHTUNATOPA C PEryNMpyeMoi CKOPOCTbIO BpalLeHNUst
poTopa.

Pacxon notoka TennoHocutens OueHMBAarncs KOCBEHHbIM METOAOM NyTEM U3MEPEHUs CKOPOCTU NOTOKa BO3-
Ayxa Ha BbIxoge BeHTunaTopa. MamepeHne ckopocT MOTOKa BO3AdyXa OCYLLECTBMANOCh C NOMOLLbIO aHeMomeTpa
MC-13, obecneunBaroLLero TOHHOCTb U3MepeHun Ha yposHe +0,3 m/c. C yyeToMm nnowiagn nonepeyHoro ceyeHus
BbIXOAHOrO OTBEPCTUSA BEHTUNATOPA pacxod TennoHocuTtens coctaenan 3+0,5 n/c.

MamepeHne TemnepaTtypbl Ha MOBEPXHOCTU nepBuYHOro manydatens MK mogyns ocyuiecTBnsnock 6eckoH-
TakTHbIM METOAOM C MOMOLLBIO MHpakpacHoro TepMmomMeTpa FLUKE 561. [aHHbIn npubop ans 6eckoHTakTHOro ms-
MepeHusi Temnepartypbl obecneunBaeT namepeHue TemnepaTypbl B gvanasoHe -40...+550°C ¢ TouHocTbio 1,0 % oT
N3MEPEHHOTO 3HAYEHWS.

Ha pucyHke 2 npeacTaBneHbl pe3ynbTaTbl NPOBEAEHHbIX SKCNEPUMEHTAaNbHbIX UCCNEeAOBaHWI pacnpeaene-
HWUS1 TemnepaTypbl Mo ANMHE NEPBUYHOIO M3NyvaTens Npy MOLLHOCTU HarpeBatensi 2 kBT.
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Puc. 2 — PacnpenerneHvie TeMnepatypbl Mo ArMHE NEPBUYHOTO ManyyaTerns Npy MOLLHOCTY HarpesaTtensi 2 kBT

AHanu3 npedcTaBneHHbIX Ha PUCYHKE Pe3ynbTaToB NOKasbIBaET, YTO TeMrepaTypa NoBEPXHOCTU NEPBUYHOIO MarydaTenst
YMeHbLLaeTCsl OT Bxofda TENMOHOCUTENS K BbIXOdy HENMHENHO, a nepenag TeMnepaTtypbl No ArvHe NePBUYHOMO uanyyarensi co-
craenset okorno 150 rpaaycos. Hanuuve nokanbHOM Crosi TENNoU3oNsALMM Ha HaYarbHOM YHacTKe NEPBUYHOIO manydarTens npu-
BOAMT K Noabemy ero abcorntotHoM Temnepatypbl npymepHo Ha 10...15 rpaaycos.

Ha pucyHke 3 npefctaBneHbl pe3dynbTaTbl NPOBEAEHHbIX 3KCMEePUMEHTanbHbIX UCCNeaoBaHUn pacnpeaene-
HWSA TeMnepaTypbl MO AfVHE MEPBUYHONO M3MyYaTerns Npu MOLLHOCTV HarpesaTens 4 kBT.

300
250
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50
0

Temnepartypa °C

0 20 70 90 120 150 180 210

AnvHa, cm

=0—Dbe3 remmonsoianuu == C TeruIon30AIInen

Puc. 3 — PacnpenerneHvie TeMnepaTypbl Mo ArMHE NEPBUYHOTO ManyyaTens Npy MOLLHOCTY Harpesatensi 4 kBT

AHarnu3 npeacTaBieHHbIX HA PUCYHKE 3 PesyrbTaToB MOKa3bIBAET, UTO abcomnioTHas TemrepaTypa NoBEPXHOCTU NepBUYHO-
ro m3nyyaTens npy yBenuyeHun notTpebrnsemon aneKTpu4eckon MOLLHOCTU Harpeeatens Ao 4 kBT Bospactaet npumepHo Ha 50
rpagycoB, a nepenaj TeMnepaTypbl Mo AnvHE NEPBUYHOTO UanyyaTens coctaenset okosro 190 rpagycos. [MNoBbiweHne abcontoT-
HOM TemnepaTypbl NEPBUYHOIO M3My4aTesns Mpy HarMyumn NIOKanbHOMO Cros TEMNOU30NALMM HA M0 Ha4arbHOM y4acTKe CoCTaBMs-
et 1e xe 10...15 rpagycos.

Takmm 06pa3oM MoryyYeHHbIE KCEPUMEHTarTbHbIE PE3YrbTaThl MOKa3bIBAKOT MOBbILLEHVE SHEPrETUHECKON SdpheKTVBHO-
CTV NEPBVYHOIO U3MNYyYaTEnNs NPy HaNMYMM Ha Ero NOBEPXHOCTU FTOKABHOIO TEMMOV30MPYIOLLIErO Cros.

Cnmncok Mcnosb3oBaHHbIX MCTOYHMKOB:
1. TwnH3bypr A.C. TexHonorus cyLuku nuwieBbix NpoaykToB. -M.:MNuwweBas npomMbineHHocTb, 1976. -248c.

2. 3BopblkvH . b. OTpaxaTtenbHble neun nHdpakpacHoro Harpesa / 1. B. 3BopbikuH, A. T. Anekcangposa, b. I1. bankanbues.
— M. : MawwuHocTpoeHue, 1985. — 176 c.
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NMPUMEHEHUE KBAHTOBOI'O U3NTYHMEHUA
B COYETAHHOM PEXUME

Bernopycckuti eocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

CeHnmiopos C.M.
BoHdapuk B.M. — k-m mexH. Hayk, doueHm

B coBpeMeHHON MeaMuMHE MpY fevYeHun pasnuyHbiX 3aborneBaHuin OCHOBHOWN npobremoint siensietcs 6opbba ¢ ocTpbiMU
BOCNanuTenbHbIMK npoueccamu. MNpy HanUyMM BOCManUTeNbLHOro o4ara TeyeHue 3aboneBaHWst OCINOXKHAETCSH PasfNUYHbIMU Hapy-
LUEHUSIMU B CUCTEME PErMOHapHOTO KPOBOOOpaLLEHUS. YCTaHOBNEHO, YTO HU3KOMHTEHCMBHOE Na3epHoe M3nydYeHne ConpoBoXaa-
€TCsi IPOTUBOBOCNANMUTENBHBLIM, BUOCTUMYNMPYIOLLMM, aHTUTMIOKCUYECKUM, UMMYHOMOAYNUPYOLWMM 3dhdekTamu.

YacTbiM sIBNEHWMEM Mpy MPOBEAEHWMM Fa3epHON Tepanuu Ha (pOHe MNOBbLILEHUST apTepUanbHOro NpUTOKa
HabnogaeTcs yxyglweHne BEHO3HOIO OTTOKAa, B HEKOTOPbIX Cryyasix COMPOBOXAALLEecs Cna3MoM BEHO3HbIX COCY-
noB, aptepuon. [Ins KoMneHcaumm onncaHHbIX HeJOCTaTKOB NPEANOXEHO COYeTaHHOe NPUMEHEHNEe KBAaHTOBOMO U3y-
YyeHus.

Y3 o6nagaeT BbICOKOM (PM3NONIOrMYECKO aKTMBHOCTBH, MPOSIBIISIIOLLENCS B €r0 CTUMYIUPYIOLLEM OEACTBUM Ha
pervoHanbHOe KpoBOoOOpalleHne U1 MuKpouupkynsumio. Kpome 3Toro OH obnagaeT paccacbiBaloWMM U
obesbonuvearowmm acpdektamm. Ho, B OTnNnuMe OT KBAHTOBOIO M3MyyeHusi, He obnagaet achdeKkToM AnUTENbHOro
nocnenencTemns.

CnepoBaTenbHO, €CTb NPEAnOChIKN K MPUMEHEHNIO COYETAHHOro BO3OENCTBUS Y3 1M KBAHTOBOIrO U3ny4eHusi
AN YyCUNEHUs akTUBHOCTU aHTMOMOTMKOB Y MOBbILLEHUSA NPOHUKHOBEHWST NEKApCTBEHHbIX BELLECTB B NOBPEXAEHHbIE
TKaHW MpW NeYeHuM BOCNanuTenbHbIX NPOLIECCOB, a Takke AN YNy4ylleHUs BEHO3HOro OTToKa Npu npoBedeHun
npouenyp KBaHTOBOW Tepanuu.

Ha PUCyHKax 1 npencraBneH nporpaMMHoO-annapaTHbIA KOMMNEKC NPOBEAEHNS UCCNeaoBaHuUS:

KpaHToBOE M3ny-
HeHne

Weecneayemeli
ofbexT (Yenoeek)

YNeTpaseyKkosoe

M3NyyYeHue l
O6pabot- Ounch- Onex-
ka Ha MK poBka Tpogbl

Puc. 1 — CTpykTypHas cxema npoBedeHus uccrnegoBaHus

CoueTaHHOe Bo3aencTBMe NnasepHbIM nsnyyeHnem n Y 3-konebaHnsimvy npoBOgMIM No CrieayoLwmm cxemam:

- OAHOBpEMEHHOE BO3ENCTBNE KBAHTOBbLIM U3MNyYeHneM 1 Y3;

- KBAHTOBOE, 3aTeM Y3;

- Y3, 3aTeM KBaHTOBOE.

OueHkn adpheKTMBHOCTN paccMaTprBaeMbIX CXeM BO3AENCTBUA Oblna nonyyeHa B pe3ynbTarte CHATMSA U 00-
paboTku cneaylowmMx MEANLMHCKMX NokasaTenewn: peorpadnyecknii MHOEKC, UHOEKC apTepuarnbsHOro COnpoTUBMEHNUS,
BEHO3HbIA OTTOK.

3a HopMy ObINu NPUHATLI CpeaHne 3HaYeHUs nokasatenewn rpynnbl KOHTpons. B kayecTBe rpynmnbl KOHTPONA
obcnenoaHo 15 300pOBLIX YENoBEK aHaNorMYHoOro Bo3pacTta.

OhdekT OoT npoBedeHUsi COYETAHHOrO BO3AEWCTBUSA Na3epHbIM u3nydyeHvem u Y3-konebaHusiMm Obin He
OOMHAKOB NpU PasnUyHbIX CXxemax Bo3aencTeus. B cnyyae nocrnepoBaTenbHOCTM «Y3 — KBaHTbI» Yepes 2 yaca nocne
npoBeneHusi npouenypbl addekt 6bin cnabo BbipaxeH. [Npu Bo3gencTBun Y3 konebaHusmMn yepes yac nocre
KBaAHTOBOM Tepanuu, K MOMEHTY BO3fevicTBuA Y3 pe3ko yxXy[lwarncs BeHO3HbIi OTToK. [py ogHOBpeMeHHOM
BO34ENCTBUM KBAHTOBOrO u3nydyeHns n Y3 konebaHuii Takke Habnoganochb yXyAlleHWe BEHO3HOro OTTOoKa.
CtabunbHoe ynyylieHne KpoBOTOka Habnioganocb B criyyae NOCnefoBaTeNbHOCTU KBAHTOBOE M3nydeHue, yepes 5
MUHYT - Y3.

YcTaHoBneHo, 4to Hanbonbluen ahPeKTUBHOCTLIO 0b6nagaeT codeTaHHOE NMPUMEHEHUEe BHa4vane KBaHTOBOMO
U3Ny4YeHust, a CNycTs 5 MUHYT yNbTPa3ByKOBOro, Npy KOTOPOM HabnoaaeTca ctabunbHoe yny4lleHne KpOBOTOKa.

CnmncokK Mcnonb30BaHHbIX MCTOYHUKOB:

1. Ynawwuk B.C. Ouepku obLuer dousnorepanum. — MH.: Hayka n TexHuka, 1994. — 118c.
2. MwuHuep O.M., Yrapos B.I1. MeToabl 06paboTkn MmeguumHckon nHcopmaumm. — Kues: “Bbiwa wkona”, 1982. — 123 c.
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KBAHTOBbIE 3JIEKTPOHHbIE BbIHUCJIUTENBbHbIE
MALUUHDbI

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3anieKmpoHUKU
2. Murck, Pecnybnuka benapycb

Skosquk H.B.
Haeoliuuk B.B. — nonkoeHuk kaghedpbl POT BBC u sotick NBO

CoBpeMeHHble yHMBepcarbHble LMMPOBLIE 3NEKTPOHHBLIE KOMMbIOTEPLI 6a3MpyOTCA Ha NONyNnpPOBOAHUKOBOW
TexHornormn. becnpeuefdeHTHble ycnexu B PasBUTUM  MOMYNPOBOAHUKOBOW MWKPOIMNEKTPOHMKKW, HemnpepbiBHO
NpoAoskatLmMecs HauyMHasa ¢ M30bpeTeHnss nMepBoro nnaHapHoro TpaHaucTopa B 1959 rogy, Hanbonee HarnsgHo
BblpaXkaloTcA TakK HasbiBaembiM "3akoHoM Mypa" (G.Moore), cormacHO KOTOPOMY YWMCMNO TPaH3UCTOPOB a
cnegosaTtenbHO W BblYMCNUTENBHAA MOLLHOCTL B KpUcTanne ogHOM MHTerpansHON CXemMbl B TedeHne nepsbix 15 net
yOBaMBanocb Kaxabl rof, a 3atem M OO CUX Nop Takoe yaBoeHue npoucxoauT 3a 1,5 roga. Ho Ha cerogHsawwHUiA
MOMEHT pa3mep TpaH3ucTopa B npoueccope focTur 20HM, 4TO o4eHb 6nnsko Kk npeaeny. [anbHenwee ABmkeHWe no
3TOMY NYTU YBENNYEHNSA NPOU3BOANTENIBHOCTM HE BO3MOXHO B CBA3W C TEM, YTO Henb3s caenaTb TPaH3UCTOP MeHbLUe
pa3vMepoB aTtoma, a Tawkke B MOTPEOHOCTM WCMONb30BaHWSA FPOMO3AKUX CUCTeM oxnaxaeHus. [pyron crnocob
yBENUYEHNs MPOU3BOANTENBHOCTU, CO34AHWE KOMMbIOTEP Ha MPUHLMNMAMNBHO HOBbIX TEXHOMOrMSX, OAHa U3 HU
KBaHTOBbIE KOMMbIOTEPbI.

Mpoes wvcnonb3oBaHMA KBaHTOBbLIX BbIYWMCMEHWW BriepBble Obina BbiCKa3aHa COBETCKUM MaTeMaTuKOM
tO.N. MannHbiM B 1980 rogy B ero 3HameHuTon MoHorpadumn «Belumcnumoe n Hesblumcnumoey. lNpaeaga, nHTepec K
ero Tpyay BO3HWK Nuwb ABa roda cnyctd, B 1982 roay, nocne onybrnvkoBaHmWsa CTaTby Ha Ty Xe TeMy aMepUKaHCKOro
usunka-Teopetnka Hobenesckoro naypeata Pudappaa ®enHmaHa. OH 3ameTwn, 4TO OMpeaeneHHble KBaHTOBO-
MeXxaHu4yeckue onepauun Hemnb3s B TOYHOCTW NEPEeHOCUTb Ha KNacCM4ecKuin komnbtoTep. OTo HabnoaeHwe npveerno
€ro K MbICMK, 4YTO NoA06HbIE BbluMCIEHUST MOTYT BbiTb 6onee adhdEKTUBHBIMM, €CMW UX OCYLLECTBAATL MPY NMOMOLLM
KBaHTOBbIX ornepaumin.

OcHoBHas naes KBaHTOBOrO BbIMMCIIEHUSI COCTOUT B TOM, YTOObI XpaHUTb AaHHbIE B SApax aTOMOB, U3MEHSIS
MX OpWEeHTaLuio B MPOCTPaHCTBE. JnemeHTapHas f4yeinka Takoro KOMMbloTepa Monyynna Ha3BaHue KBaHTOBbIN OUT
(quantum bit = kybuT). B oTnnune oT NpMBBLIYHON HaMm eAuHMLBI Hdopmauun — buta (binary digits = bits), koTopbli
MOXET MPUHMMaTb TONMbKO ABa 3HayeHuss unu «0» unn «1», KBAHTOBbLIA OUT B COOTBETCTBUM C MPUHLAMOM
HeonpeaeneHHOCTN, NOCTYNMPYEMbIM KBAHTOBOW MEXaHUKOW, MOXET HaxXOAMTbCH OAHOBPEMEHHO B COCTOSHUMN N «O»,
n«1».

Takvm obpasom, ecnu Knaccmyeckoe BblYUCIUTENBHOE YCTPOWCTBO, cocTosiee 13 L BblYMCAMTENbHBIX S4Yeek
CnocobHO BbINOMHATE OAHOBPEMEHHO L onepauui, To Ans KBaHTOBOrO yCTPOMCTBa pasmepom L kybuT konunyecTso
BbINOMTHAEMbIX NapansensHo onepaunin 6yaeT paBHo 2 B cTeneHu L.

KnaccMuecknil permcTp E:e?:-r }?E:ogmm "

Uz Tpex BuTos

101 = 000 001 010 011

100 101 110 111

[na npakTMyeckoro MNpPUMEHEHUs MOKa He CO034aHO HU OOHOr0 KBAHTOBOIO KOMMbHOTEPA, KOTOPbIA Obl
YyOOBMNETBOPSAN BCEM BbILLENEPEYUCTIEHHBIM YcnoBusiM. OfgHaKo BO MHOMMX Pa3BUTbIX CTpaHax pa3paboTke KBAHTOBbIX
KOMMbIOTEPOB yAENsieTCs MNpUCTanbHOE BHWMaHWe M B TakuMe MporpaMMbl E€XErofHo BKNaAblBaOTCH [OECATKA
MUSIMOHOB ONapOoB.

Ha paHHbIi MOMEHT HambOomnblUMA KBaHTOBLIA KOMMbIOTEP COCTaBfiEH BCEro W3 cemu KybutoB. IToro
[oCcTaTo4HO, YToObl peanm3oBaTk anropuTm LLopa u pasnoxutb uncno 15 Ha npocTbie MHOXUTENN 3 1 5.

B Oyagywem KBaHTOBble KOMMbOTEPbl OyayT obnagaTb OFPOMHBIMU BbIYUCIIUTENBHBIMA MOLLHOCTAMU YTO
NO3BOSIUT UCMONb30BaTh UX B pasHbiX cdpepax xu3HW. Hanpumep, kpuntorpacudeckuin anroputv RSA Ha AaHHbIN
MOMEHT CYMTaeTCsl OOHWM W3 CaMbIX HaOEXHbIX W Aaxe CaMbli COBPEMEHHBIV KOMMbIOTEP HE B COCTOSHUW €ro
B31IOMaTh 33 WM 3a COTHU MEeT, HO 3TO CMOXET cAenaTb KBaHTOBbIA KOMMbIOTEP. BO3MOXHO B CBA3M C 3TMM MOSIBUTCHA
KBaHTOBas kpuntorpadumst Ans co3aaHnsi bonee HaaeXHbIX anropuTMoB LNMKPOBaHUS.

Cnncok ncnonb3oBaHHbIX UCTOYHUKOB nuTtepaTtypbl:

1. Banues K. A. KBaHTOBas nHdopmaTtumka: KOMNbIOTEPbI, CBA3b U KpunTorpadus // BeCTHUK pOCCUNCKOW akagemun Hayk. —
2000. — Tom 70. — Ne 8. — C. 688—6957

2. K.A.Banues, A.A.KokuH. KBaHTOBble KOMMNbIOTEPLI: Hadexabl U peanbHOCTb // PerynspHas n xaoTuyeckass AMHamuka —
2001
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TEMNOOTPAXAILWIUE NOKPbITUA HA CTEKIIE

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapyck

Tumoea B. M.

Tenew E. B. —.cm.npenodasamerb

B YCNoBUAX NOCTOAHHO pacTyLuX LUeH Ha 3HeproHocuTenu 0ocobbIv MHTEepecC B CTpOUTENbLCTBE NpencTaBNAl0T pasiinyHble
cnocobbl 3KOHOMUM OTONNEHUS U SNEKTPO3HEeprun. B CBeTonpo3payHbIX KOHCTPYKUUAX S3KOHOMUA Tenna U aHeprum MoxeT OOCTU-
ratbCqd, B TOM 4ucne, " 3a c4eT NpuMeHeHuns aHeprocﬁeperarouJ,ero cTeKkna.

OHeprocbeperarowee CTEKmo - 3TO NONMPOBaHHOEe (hroaT-CTEKIO, Ha NMOBEPXHOCTL KOTOPOro MyTeM Hanblne-
HUS HaHeCeHO cneumarnbHoe, cogepxallee cBOBOAHbIE 3MEKTPOHbI, MOKPbITUE W3 MOMYNPOBOAHUKOBBLIX OKCMOOB
MeTarnnoB WM LBETHbIX METanmoB. 3a CYeT SBMEHWUA UHTEPdEPEHLMM U INEKTPONPOBOAVIMOCTU CTEKNO C TaKUM
MOKPBITUEM OTpaXKaeT TENNOBbIE BOMHbI B MH(DPAKPACHOM AYana3oHe, YTO NO3BOMSET CYLLECTBEHHO COKPaTUTbL Ter-
nonoTtepu nomelleHus. Mockonbky, aHeprocbeperatoliee CTEKINO 85/60POYHO NPOMYCKaeT BOJHbI, CTAHOBUTCS MO-
HSATHBIM OZLHO M3 Ero MeHee pacnpoCTpaHeHHbIX onpeaerieHuit kak cesekmueHo2o cmekna [1).

OueBMAHO, YTO MapaMeTpoM, XapakTepPU3YIOLLMM 3HepPro-

e > CWWI-} BHyTpu cbeperatowe coicTBa cTekna, byger sABMATbLCA ero uanyya-

; ' TenbHas CrnocoGHOCTb, Mo4 KOTOPOW MOHMMAalOT CBOWCTBO MO-
BEPXHOCTU OTpaxaTb AMUHHOBOJIHOBOE TEMNMOBOE W3MyYeHue.

N

n Mony4eHue IHEPrHN

S ‘ Ons CpaBHEHMS, Takon napameTp Kak amuccu-
| (conHeuHii chakTop g) mexm nosepxHocT (E) y OObIMHOrO CTekna UMeeT 4UCIoBOe
E 3HayeHne E=0,835, a y cenektuBHoro — yxxe meHee 0,04, yto

Motepa axeprum(datop U) roBOPUT O TOM, YTO 3MWUCCUA CTEKNAa CENEeKTUBHOrO Ha nopaaoK
HKe ammccum cTekna obbl4HOro, OTKyAa W Apyroe HassaHue
3HeprocbeperaroLero CTekna - HU3KO3MUCCUOHHOe cmekno. B
; XOMOAHYI0  MOrofy  HU3KOSMUCCUMOHHOE CTEKNO  OTpaxaer,
| Hanpumep, BHYTPb MOMELLEHWS TeNso OT OTONUTENbHbIX NpMbo-
poB (puc.1), a B neTHee BpeMmsi, HaNpoTuB, aHeprocbeperatoLlee
Pvc. 1 — aHeprocbeperatolliee CTekmo MOKPbITUE OTpaXkaeT TEMmoBYD SHEPrMio B ASIMHHOBOSIHOBOM
AvanasoHe Hapyxy, co3fasasi TeM CaMbiM OLLyLLeHWe npoxna-
Abl 1 komdopTa. SHeprocbeperaroLlee NOKPbITUE HU3KOIMUCCUOHHOIO CTEKMna, MMesi TOMLUMHY BCEro B HECKOJIbKO
[eCATKOB HAHOMETPOB, HUYEM He OTNMYaeTCs OT OBbLIYHOro MPO3PaYHOro CTekna BU3yarnbHO, N abCoMTHO Npo3pay-
HO Ans Yyenoseyeckoro rnasa. CnekTpanbHasi xapakTepucTika NOKPbITUSA ormkHa obecneumBaTb BbICOKUI Koadhdu-
LUMeHT nponyckaHus B Buanmon obnactu cnektpa (0,38-0,76 mkm) o 90%, nponyckaTe KOPOTKOBOSHOBYIO ynbTpa-
hr1oneToBYO0 COMHEYHYI0 pagnaumio B AnanasoHe fo 0,38 MKM 1 BbICOKUI KOI(PULIMEHT OTpaXeHUs B MHdpakpac-
Hon o6nactu (0,76-16 mkm) 80-90% [2].

Ha cerogHsilHW OeHb CyL|ecTBYIOT ABa BUAA HU3KOIMWUCCMOHHBIX MOKPbLITMIA CTekna — MsArkoe (l-CTekno) u
TBepaoe (K-ctekno). OHM OTINYAOTCA HEe TOMbKO TEXHOMOTMeWn HaHeCEeHWs, HO W JKCMyaTaLMOHHBIMU XapaKTepu-
cTUKamm.

lMepBbIM Warom B BbiMyCKe dHeprocbeperaroLlero ctekna asunocb nponssoacTeo K-ctekna. [Ana npuganus

dnoar-ctekny TennocbeperaroWwnx CBONCTB HEMOCPEOCTBEHHO NPW W3rOTOBIIEHNM Ha €ro NOBEPXHOCTU METOAOM

XMMWYECKON peakumn Npu BbICOKOW TemnepaType (MeToq nMponuaa) co3gaeTcs TOHKUIA CoW U3 oKCMaoB MeTasnsoB

INSnO2, koTopbI SIBNSETCS NPO3payHbiM U B TO Xe Bpemsi obnagaeT aneKkTponpoBOAHOCTLIO. BennumHa manyya-
TenbHoM cnocobHocTn K-cTekna o6blYHO cocTaBnsaeT okono 0,2.

CnefyolmMM 3Ha4YMTENbHbIM LIAromM B NPOW3BOACTBE TEMMo-

cbeperaroLmx cTekon cran BbiMycK T.H. |-cTekna, KoTopoe No CBOUM

Tennocbeperatowum ceoricteam B 1,5 pasa npesocxoauT K-cTekno.

Pasnnuune mexay K-cteknom u I-cTekrnom 3akniovaeTtcs B Koadhdu-

OKeHa Meranna LUMeHTe usnyyatenbHOM cnocobHOCTU, a Takke TeXHONoruM ero no-

nyyeHus.

I-CTEeKNoO NPOM3BOAUTCA BaKyyMHbIM HanbifieHWeM W npea-

Oxkcua Metanna ctaBnseT coboi TpowHyt (unu Gonee) CTpykTypy (puc.2) n3 yepe-

aytowmxcs cnoes cepebpa n guanektpuka (SiOz, AIN, TiO2 v T.1.).

OCHOBHBIM HEAOCTaTKOM |-CTEeKoNn SABNSETCA WX MOHWXEHHas, no

cpaBHeHuio ¢ K-cTeknom, abpasmBHas CTOMKOCTb, YTO NpeAcTaBnseT

Pvc. 2 — TUNMYHOE PacronoXeHUe oTaeNb- HeKkoTopoe HeyaobCTBO MpW MX TPAHCNOPTUPOBKE, HO, YYMTbIBAS, YTO

HBIX CIIOEB «MSITKMX» MOKPBITHIA Takoe MOKPbITUEe HaxoAMTCs BHYTPU CTEKronakeTa, 3T0 He ckasblBa-
€TCH Ha ero aKcnnyaTaunoHHbIX cBoncTaax [3].
OcHoBHasi 0bnacTb NPUMEHeHNsT CTEKON - UCMOMb30BaHUE X B COCTaBe CTEKNONakeToB, TenmnocbeperatoLume
CBOICTBA KOTOPbIX BO MHOTOM OMpeAensioTCs NapaMeTpamMu NoKpbITUSI Ha CTeKne.

q
8 S0 TN |

Merann

Crexno
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LUVIpOKO pacnpocTpaHeHOo MHeHue, 4To Hanbonee onTumarb-
HbIM ABNAETCA WUCNOJ1Ib30BaHMe [OBYXKaMepHbIX CTeKronaketoB C
Tpems 00ObIYHbIMK cTeknamu. B OencTBUTENbHOCTH npuMmeHeHne oa-

. . HOKaMepHbIX CTEKNOMNakeToB ¢ 3Heprocbeperatowymn creknamm (I -

" . . CTEKNo) oka3biBaeTcs 6onee BbIFOAHBIM BO BCEX OTHOLUEHUSIX
1 ‘ (punc.3).

. Bo-nepBbIX, 3TO yny4dleHHas Tennounsonsauns ogHOKamMmepHo-

— IHEPTOCEEPETAIOUEE OBBIMHOE ro crekrnonaketa € | - CTEKNOM, MO CPaBHEHWIO C OBYXKaMepPHbIM

CTEKND CTEKND

CTeknonakeToMm ¢ OBbl4HBIMKU CTeknamu. Bo-BTOpbIX, Takol OfHOKa-
MEpHbIA CTeKnonakeT ¢ | - CTEeKNOM B HacTosiLee Bpems AelleBrne
ABYXKaMepHoro, npuyem, cyas no BCemMy, pasHula B LEeHe CO Bpeme-
Hem OyaeT yBenuumsaTtbes [4].

Kpome TOro, ogHokamepHbI CTekrnonakeT nerde AByxkamep-
HOro, a 9TO 03Ha4YaeT MeHbLUYI HarpysKy Ha ypHUTYpY U, COOTBET-
CTBEHHO, 6onee JoNrnii Cpok ee cnyxbbl. [MpenmyLLecTBO OKHa CO CTEKONakeToM, MMeIoLWUM 3Heprocbeperatone
cTékna:

- B KOMHaTe npoxfiagHee neTom v Tennee 3MMon;

- NPEeAOXPaHAIOT OT BbILBETAHNS 000U, KOBPbI Y KAPTUHbI;

- OKHa feluesne TeX, rae CToAT ABYXKaMepHble CTeKronakeTbl;

- M0 9HeprocbepexeHunto | - CTekno MHOroKpaTHO NPEBOCXOAUT ApYrue;

- PV 3aNONHEHNW aproHOM, Yry4yLlalTCcsa CBovcTBa cTeknonakeTa Ha 13%;

- nerye Ha 30% OKOH C ABYXKaMepHbIM CTEKINOoNakeToM, Npoanesas Cpok cnyxbbl ypHUTYPbI;

- MO M30NALUN 3BYKa NPAKTUYECKN He yCTynaeT AByxkamepHoMmy cteknonakety ( 1- 2 gb ).

Puc. 3 — oTpaxeHue oroHbka B 06bIYHOM U
3HeprocbeperaroLiem cTeknax
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UCCINEOQOBAHUE 3NEKTPUYECKUX PEXXUMOB ®»OPMUPOBAHUA
TNEIOLWENO PA3PAOA C 3PDPEKTOM MNOJIOIo KATOOA

Gernopycckuli 2ocydapcmeeHHbili yHugepcumem uUHhopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapyck

Boxko A.N.
Bopdycos C.B. — 0-p. mexH. Hayk, npogheccop

B HacTosllee Bpems akTyanbHa 3ajaya BHEAPEHUS SHepro- n pecypcocbeperatolyx TEXHOMOTMA BO BCEX OTpacnsax ma-
LUIMHOCTPOEHUS. VccreoBaHUs B 9TOM HampaBlieHUM UAYT YXKe Ha NPOTSHKEHWUWM JOMroro BPEMEHW M BCE GONbLUMIA UHTEPEC Mpu-
obpeTaeT obnactb BakyyMHOW WMOHHO-MNa3MeHHou obpaboTku matepuanoB. Takum obpa3om, 0COGEHHOCTM TNELEero paspsiaa ¢
achdeKTOM Nonoro KaTofa NO3BONAT NEPEXOAUTb Ha HOBble pecypcocbeperaloLme TeXHONormyeckue npoLecckl, npuyeM obnacTb
NMPUMEHEHUS 3TUX TEXMPOLIECCOB YpE3BbIYaHa LUMPOKA.

Mcnonb3ya paspaboTaHHbIn AMarHOCTUYECKUA KOMMNMEKC, NpeaHasHavYeHHbIn Ans hopMMpOoBaHns UMMYbCHO-
ro paspsiga c adhdektom nomnoro katoga(ArlK), 6binu npoBeAeHb! NccrneaoBaHUst ANeKTPOU3NYECKUX XapaKTEPUCTUK
Ons cpep Bo3gyxa U MonekynsipHbix rasoB N2, Hz. B yactHocTu, Gbinn onpepeneHbl 3aBUCMMOCTU MPOGUBHOIO
HanpsbkeHust OT OaBneHusi nnasmoobpasyiollen cpefpl, a Takke 3HaYeHUst BKNagblBaeMow B paspsii MOLLHOCTM B
3aBMCUMMOCTM OT MUTAIOLLENO HaMpPsKEHUS U OT AaBneHus nnasmoobpasytollen cpedbl. B kayecTBe nomoro katoga
ucnonb3oBanacb LUnnmHapuyeckas Tpybka BHyTpeHHUM anameTtpom 5,7 mm. Paspaa dopmmposanca HY reHepaTopom
3MEKTPUYECKNX ABYXMONAPHBIX MPSMOYIOfbHbLIX MMMYNbCOB C YacTOTOW criegoBaHnsa pasHow 50 KL,

YcTaHOBMNEHO, Y4TO NPV UKCUPOBAHHOM 3HAYeHUW BKNAAbIBAEMOW B Pa3psa MOLLHOCTU HanpsXkeHne nutaHns
Heobxogmmoe Ans dopmupoBaHns paspsga ¢ ahdekTom nonoro katoga B asote Gonblue Yyem Ana Bosgyxa [1, 2].
HavMeHbLWMMK HanpsXKeHAMU NuTaHusa Ans dopmypoBaHns paspsiga ¢ addpekTom nonoro katoga obnagaeT ras
BOAOPOA, OAHAKO AMana3oH AaBreHui, Npy KOTopbix HabnogaeTcs ropeHne paspsaga u umeeTt Mecto adpdeKT nonoro
katoga, coctasnset 221-800 Ma. [Onsa nopaepxaHus paspsga npyv NOCTOSAHHOM 3HaYeHWU BKNaablBAaeMOW B pa3pss
MOLLHOCTW, NPW YBEMWYEHUN 3HAYeHUs AaBreHus nnasmoobpasyoLen cpedbl HeobXo0AMMO yBENuYMBaThL Hanpske-
Hye nutaHus. MNpy yBenuyeHnn gasneHns nnasmoobpasytoLlen cpeabl Nepexof OT KNacCM4eckoro TnewLwero pasps-
na k paspsgy ¢ 9lNK npovcxoguT npu goctmkeHnn 3HadeHns 46 Ma gnsa Bosayxa, 30 Ma anga asota n 220 MNa ans Bo-
aopoaa. C ysenuyeHnem AasneHus nnasmoobpasytoLlein cpedbl 1 NoAAepKaHVeM BKNaablBaeMon B paspsg MOLLHO-
CTV Ha OJHOM YpOBHE nepexof OT KNacCMYecKoro TretLero paspsga Kk paspagy ¢ addeToM Monoro katoga npovc-
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XOAWT MPU MEHbLUNX 3Ha4YEHUSX AaBMeEHNs, B Crlydae MCMoMb30BaHNA asoTa B kayecTBe nnasmoobpasytoLle cpedbl.
Mepexon oT Knaccuyeckoro TnetoLLero paspsaa k paspagy ¢ MK npoucxoaut npun 630 B 1 650 B npu ucnonb3oaHum
B KayecTBe MnasmoobpasyioLlen cpegpl Bo3gyxa U a3oTa COOTBETCTBEHHO (ABYXMONSAPHLIN PEXUM paboTbl MMMYMbC-
HOro UCToYHUKa nutaHms). Mpu 3Tom 3HaYeHve BknagbiBaeMon B paspsa mowHocTy coctosnseT 40 BT. Mpu duken-
POBaHHOM 3HaYeHUW MOLLHOCTU paBHOM 60 BT 1 OBYXNONSAPHOM pexmme NUTaHus nepexon OT KacCU4eckoro Treto-
wero paspsaga k paspsagy ¢ 3lNK npovcxoaut npu 700 B ans sBosgyxa n 750 B npu ncnonb3oBaHWM B kKavecTBe nnas-
MoobpasytoLer cpeabl a3oTa.

[Mpn ogHOMONAPHOM pexuMe NUTaHMSA U PUKCMPOBAHHOM 3HAYeHWM MOLLHOCTH, paBHoMm 40 BT, nepexon ot
Knaccuyeckoro Tretowero paspsga k paspsaay ¢ MK nponcxogut npun 370 B 1 390 B npu ncnonb3oBaHum B kavyecTBe
nnasmoobpasytoLlen cpeabl Bo3ayxa U a3oTa COOTBETCTBEHHO. [py hukcpoBaHHOM 3HaYeHUM MOLLHOCTM paBHOM 60
BT n ogHononspHom pexume paboTbl MMMYNBCHOTO UCTOYHMKA NMUTaHWSA NEepPexof OT KNacCMYecKoro TretLlero pas-
psaa k pa3pagy ¢ MK npomcxoamt npu 490 B ans sBosayxa n 500 B npu ncnonb3osaHum B kavecTse nnasmoobpasy-
toLLler cpeabl a3oTa.

B cnyyae ucnonb3oBaHus B kayectse paboyero rasa BoAOpoOAa Nepexop OT KNacCU4ecKoro TretLero pasps-
Aa k paspsagy ¢ 3K npoucxoamt npu 690 B 1 370 B npn AByXNOnNsApHOM 1M OOHOMONSPHOM PEXUME NUTaHWSA COOTBET-
CTBEHHO. PUKCMPOBaAHHOE 3HAaYEHNE MOLLHOCTY Npu 9TOM cocTasnseT 60 Br.

YcTaHoBneHo, YTo 3HavyeHve BKaabiBaemMon B pasps MOLHOCTU B a30Te MeHbLUE, YeM npu hopMUpoBaHnm
paspsiga ¢ addekTom nonoro katoga B Bosayxe [3]. Hanbonbluee 3HayeHve BKMagbiBaeMon B paspsih MOLLHOCTM
HabnogaeTca Npu CNoNb30BaHNM BOAOPOAa B kavecTse paboyero rasa.

OKCrnepuMeHTanbHO NOATBEPXAEHO, YTO NPU PMKCMPOBAHHOM 3HaYeHUW AaBneHus nnasmoobpasyoLlen cpe-
Obl C YBENNYEHNEM HaNPSXEHWA NMTaHNS 3HaYeHVe BKNaabiBaeMon B pa3psas MOLHOCTH yBenuunsaetcs [4]. B xoae
nccnegoBaHvsa onpegeneHo, YTo nepexop k paspsgy ¢ MK nponcxoauTt Npu ycTaHOBNEHUW 3HAYEHNS BKNaAbIBAEMOi
B pa3psA4 MOLHOCTM paBHon 20 BT ana gsyxnonspHoro pexuma nutanmna n 40 BT ana ogHoONonsipHoOro pexvma nuta-
HYS.

Mpy ymeHbLUeHUM AaBneHns nnasmoobpasytoLlei cpedbl yCTaHOBEHHas 3aBMCUMOCTb BKI1aAbplBaeMOoV B pas-
PSiA MOLLHOCTU B 3aBUCMMOCTM OT NUTAIOLLLErO HanpshXeHUs coxpaHaeTcs. [lepexop oT KNnaccuyecKkoro TretLlero pas-
psiga k paspsgy ¢ MK nponcxoaut npu 560 B 1 620 B npu ucnonb3oBaHum B kayecTBe nra3moobpasytollen cpeabl
BO3AyXxa M a3oTa cooTBEeTCTBEHHO. Nepexoa k pa3psay ¢ MK npomMcxoanT npu 3Ha4eHU MOLLHOCTM, 3aTpaynBaemMon
Ha dopmumpoBaHmne paspsaa, pasHom 20 Br.

Bonbliee 3HayeHne BknagbiBaemMon B pasps MOLLHOCTM B BO34yXe, MO CPaBHEHMIO CO criyvyaem hopMupoBa-
HMA paspsiga ¢ 3EKTOM MOMOro katoga B a30Te COXPaHSeTCs U Npu U3MEHEeHWW AaBrieHus nrasmoobpasyloLlein
cpeabl. Mpu yBenuueHun gaeneHns nna3moobpasylollen cpedbl, 3HavYeHve BKaablBaeMOW B pa3psig MOLLHOCTU
yMeHbLUuaeTcs. [Ans nogaepXaHvsa 3HadeHns BKaabiBaeMol B pasps MOLLHOCT Ha NOCTOSIHHOM ypoBHe Heobxoau-
MO U3MEHSTb 3HaYeHWE HanpsHKEHNSA NUTAHUS.

B xope uccnegoBaHuii NpobOMHBIX XapakTepucTuK paspsga ¢ addekTom nomoro katoga yCTaHOBMEHO, YTO
MUHMMarbHOE 3Ha4YeHWe MOLLIHOCTK, 3aTpaynBaemon Ha dhopmupoBaHue paspsaa ¢ OlNK B asoTe n Bo3gyxe B ycno-
BUSIX HU3KOrO Bakyyma, coctaenseT 20 Bt n 40 BT npu gBYXNoOnspHOM M OOHOMOMSPHOM pexmnMe paboTbl UMMYyrbCHO-
ro UCTOYHUKA NMUTaHWUSA COOTBETCTBEHHO.

C yBenuyeHvem Aaenexns nnasmoobpasylowlen cpefbl AN NOAAEPXKaHWA HA OOHOM YPOBHE MOLLHOCTW, 3a-
TpaynBaemMown Ha opmMmMpoBaHne paspsaa, HeoOxoanMO yBENNUMBATL HaNpPsKeHne nutaHus paspsgal4].

Mepexopn oT krnaccuyeckoro TreoLwero paspaaa Kk paspagy ¢ addeKkTom nonoro Katoga 3aBUCUT OT USMEHEHUS
AaBneHust NnasmoobpasyloLlelt cpeapl U HaNPsPKeHWUS NUTaHus paspsida. B ycnoBusx HU3Koro Bakyyma nepexop npo-
ucxoamt npu 600 B 1 630 B npu ncnonb3oBaHuu B KayecTBe NnasmoobpasyoLleri cpeapl Bo3ayxa 1 a3ota COOTBET-
CTBEHHO.

Mpn dopmupoBaHuM paspsga ¢ ddeKToM Nomoro Katoga CUNoBbIMKU UMMNYNbLCaMy C PaBHOW amnnUTyA0N npu
OOHOMONSAPHOM U ABYXMOMNSPHOM pexume paboTbl UCTOYHUKA MUTaHWS 3HAYEHUS MOLLIHOCTM, BKIaAblBaeMow B pas-
psiA, Npu OOHOMONAPHOM pexunmMe nutaHns Gonblue, Yyem npuy AByxnonspHoM. C ymeHbLUeHeM AaBreHns nrna3Mmoob-
pasyloLLel cpeabl MPOUCXOANT YMEHbLUEHVE BKafbiBaeMon B paspag MowwHocTu. dopmupoBaHue paspsaa ¢ addek-
TOM TOSIOro Katoda npu MX rasoB BO3[yxa W asoTa Npu OAUHAKOBbLIX YCIOBUSAX (DOPMUPOBaHWA pa3psaa 3HaveHust
MOLLHOCTH, BKNaablBaeMon B pa3psag, okasanuch Bbile Y BO3Ayxa.
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AINNTOPUTM OBPABOTKU N3OBPAXEHUA LN®POBOIO
MUKPOCKOIMA AnA rEMATOJIOrM4YECKUX UCCIIEAOBAHUN

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UHgbopmMamuku U paduo3areKmpOoHUKU
2. MuHck, Pecnybniuka benapycb

Bapmowesuu lN.H.
Cobuyk H.C.- cm. nperiodasamerb

Mpu noacyeTe KNEeTOK NPU reMaToNorMYeckux nccnefoBaHnsaX Bce 6oMbLUe NCMOMb3YTCA BbICOKOTEXHOMO-
rMYHble NPUBOPbLI — reMaToNorMyeckne aHann3aTopbl, HO OHW NO-MPEXHEMY CnyxaT ANs NpeaBapuTenbHOW OLEHKN Co-
CTOAHUA Yenoseka. [emaTonorus - 3To pasgen MeauLUUHbI, 3yYatoLLMin KPOBb, OPraHbl KPOBETBOPEHMS, 1 3aboneBaHus
KpoBu. [Ins nony4YeHWss MTOroBOro AmarHosa NoAcHeT KNeTok NPOBOAUT Bpay-CneumanmucT ¢ NOMOLLbI0 OCHOBHbLIX METO-
0B MVKPOCKOMUN.

KpoBb COCTOUT 13 ABYX OCHOBHbIX KOMIMOHEHTOB: M1/7a3Mbl N B3BELUEHHbIX B HeWi (DOPMEHHbIX 3/1eMEHIMO8.

PopMeHHble ANMMEHTbI:

OpuTpoumnTbl (KpacHble KpossiHble mesbya) — CaMble MHOTOYMCIIEHHbIe N3 POPMEHHbBIX 3aneMeHToB. 3pe-
nble 3pUTPOLMTLI HE coepXaT sapa U UMeT POpMY ABOSIKOBOTHYThIX AUCKOB.

TpomMBoumnTbI (KpoBsiHbIE NIacmMuHKU) NPeAcTaBnsailoT cobol orpaHNYeHHble KNneTo4Hon membpaHon dpar-
MEHTbI LIUTONa3Mbl FTMIraHTCKMX KIETOK KOCTHOro Moa3ra.

TlenkouuTbl (6erble Knemku Kposu) SBMSIOTCA YaCTbl0 MMMYHHOW CUCTEMbI opraHuama. OHM cnocobHbI K
BbIXOAY 3a npeaesbl KPOBSIHOTO pycna B TKaHW. [MaBHas hyHKUMS NEeRKOLMTOB — 3alumTa OT YyXXepOoAHbIX Ten U co-
eanHeHui. CyllecTByeT NATb NOMNYMALMA NEVKOLMTOB, OCHOBHBIMU U3 HUX SBMNAIOTCS ABE: NMMMOLNTBI U HEWTPOUNbI.

[Mpn coBpeMeHHbIX Harpyskax Ha KMMHUKM paboTa ¢ MMKPOCKONOM AOCTaTO4HO TPyAOEMKa, MO3TOMY B 3TOM
HanpaBneHnn BeAyTCA UCCNeAoBaHUs Kak Ans obnerdyeHust paboTbl BpayaMm, Tak 1 Ans NOBbILLEHUSt Ka4ecTBa U CKopo-
CTU AMarHOCTUPOBaHWUS.

[Ina noBbIEHNs CKOPOCTW M KayecTBa AMarHOCTUMPOBAHUS CYLLECTBYIOT NporpaMMbl obpabatbiBaioine
n3obpaxeHusi, NonyvyeHHble ¢ Mykpockona. OHW MOACYMTBLIBAKOT KNETKW KPOBM, BbIAAIOT pe3ynbTaT, OCTaBnsAs Npaso 3a
BPa4yoOM €ro OLEHUTb 1 NPOBepUTb. HO CTOMMOCTU 3TMX NpOrpaMM MHOTAA MPEBbILLAT OECATKN ThICAY YCMOBHbIX eau-
HUL,.

Moatomy npeanaraeTcst cuctema, BkOYaloLWwas kak LncpoBo MUKPOCKON, Tak U nporpamMHoe obecneve-
HVe ans obpaboTku LumdpoBoro n3obpaxeHnsa onpeaerneHHoro anropuTma.

Mocne nonyyeHusi UMPPOBOro N3o0bpaxxeHnss METOAOM CBETIIOrO MOJs B MPOXOASLEM CBETE MOBbILLAETCH
€ro Ka4ecTBO NyTeM BbIpaBHMBaHWNA APKOCTM (HOHA, NOBbILLEHWSA KOHTpacTa, unbTpaLmm, NOBbLILLEHNS PE3KOCTU.

[anee npoBoaMTbCHA BblAeneHne OOBLEKTOB MHTepeca MeTOAOM KnacTepHoro aHanusa.Knactepusaums
AaHHbIX (aHrn. Data clustering) — 3apgava pa3bvieHuss 3agaHHOV BbIOOPKM OOBEKTOB (CUTyauui) Ha MOAMHOXECTBa,
Ha3blBaeMble Knactepamu, Tak, YTobObl KaXapli KnacTep COCTOSAM M3 CXOXMX 0OBEKTOB, @ 06beKThl pa3HbIX KnacTepos
CYyLLECTBEHHO OTnMyanuck. 3agaya Knactepmsauum OTHOCUTCS K cTaTucTudeckon obpaboTke. KnactepHbin aHanns —
3TO MHOrOMepHas cTaTtucTuyeckas npoueaypa, BbiMOMHSAWas c6op AaHHbIX, coaepX)almx MHopMaLuio o Bbibopke
06BbEKTOB, 1 3aTeM ynopsaounBaioLLas oObeKTbl B CPaBHUTENBHO OAHOPOAHbBIE rpynnbl (knacTepsl). Knactep — rpynna
3MEeMEHTOB, XapaKTepnsyembix OOLLVMM CBONCTBOM, rMaBHas Lefb KNacTEPHOro aHanuaa — HaxoXaeHue rpynmn CXoXuxX

obbekToB B BblbOpKe.
OcHOBHbIe NpenMyLLEeCTBa KNacTepHoro aHanmaa:
1. MoHnMaHWe faHHbIX MYTEM BbISIBNIEHWS KNAacTEPHOWN CTPYKTYpbl. PasbreHne BIGOpKM Ha rpynrbl CXOXUX 00b-

€KTOB No3BONAeT yNnpoCTUTb ,El,aJ'IbHeVILLIyIO 06pa60T|<y OaHHbIX U MPUHATUSA PeLLEHUA, NPUMEHAS K KaXXgoMy Knacrtepy CBOW MeTof
aHanusa.

2. Cxatue aaHHbiX. Ecnn ncxogHas Bbibopka n3bbITOHHO OonbLuas, TO MOXHO COKPaTuUTb €€, OCTaBMB MO OAHOMY
Hanbonee TMNMYHOMY NPEACTaBUTENIO OT KaXA0ro knacTtepa.
3. O6HapyxeHune HoBM3HbI (aHrn. novelty detection). Beligenstorcs HeTUNMYHBIE 06BEKTLI, KOTOPbIE HEe yaaéTcst

NPVCOEaMHUTL HU K OHOMY U3 KIacTepos.
[ns pelueHns 3agaum BbigeneHus o6 bEKTOB B3ST MeToZ Knactepusaumm k-cpegHunx (k-means), noTomy 4to
JaHHbI MeToq He TpebyeT npeaBapuTEnbHbLIX NPEANONOXEeHUA OTHOCUTENBHO YMCHa KacTepos, AN BO3MOXHOCTM
MCMONb30BaHMs 3TOr0 MeToaa HeobBX0AMMO UMETL rMnoTesy o Hauboree BEPOATHOM KonnyecTee krnactepos. O6uias
uaes anroputma: 3agaHHoe pUKCMpoBaHHOE YMco K krnacTepoB HabniofeHUs COMOCTaBMsATCA KracTepam Tak, YTo

cpefHve B KnacTepe (4ns Bcex nepemMeHHbIX) MakcMMarnbHO BO3MOXKHO OTNNYaloTCs ApYr OT Apyra.
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Puc. 1 — Anroputm KnactepHoro aHanusa ¢ AByMs knacrepamm

CermenTupoBaHHoe naolpawenue
L . L

Puc. 3 — CermeHTnpoBaHHOE M30bpaxeHne

Puc. 2 — cxogHoe nsobpaxeHne

Korga BbINOMHEH KracTepHbI aHanM3, MOXHO onpeaenuTb KOOpAUHaThI LeneBoro o6bekTa Ha n3obpaxe-
Hun. [Ins aToro knactepa NpeAacTaBnaloTCA OUHaPHBIMU N300paXeHUs MU (MackaMu), Ha KOTOPbIX 3HAYEHUS KaX[oro
nuKcens ycnoBHo koaupytotes (0 — 3agHuin nnaH unu oH, 1 — nepegHuin nnaH), To eCTb CErMEHTaLUs C BblAENEHNEM
rpaHuL, Nocne Yero MoXHO NPOM3BECTM MOACYET.
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100 200 00 -IIOD 500 GO0
Puc. 4 — BuHapHoe nsobpaxeHue (BblaeneH knactep 60rbLIoN KOpobKM)
B pesynbTtaTe nonb3oBaTento npeanaraeTcsl KOnmMyecTBa NOACHATAHHBIX KMETOK, UCXOAHOE M30GpaxeHue,
a TaK e 0CTaeTCsl BO3MOXHOCTb U3MEHWUTb MPeAnoXeHHble nporpaMmoii 06paboTku peLLeHnst U KONMYecTBa aneMeH-
TOB.

Takum o6pa3om paboTta LndpPoBOro MUKPOCKOMa YCKOPUT M yNpoCcTUT paboTy Bpayam W MOBLICUT Ka4eCTBO
NPOBOANMBIX UCCIIeA0BaHNNA.

CnuCcoK UCNonb30BaHHbIX UCTOYHUKOB:
1. NpatT VY., Undposas obpaboTka nsobpaxkerHuit — M. Mup.1982 — 311 c.
2. TMaenuguc T., ANroputMbl MaLUMHHOM rpaduky 1 0bpaboTkm nsobpaxeHnin — 1986 — 396 c.

OCOBEHHOCTU OBCNYXXKUBAHUA N OUWATHOCTUKH
BUOXUMUYECKOIO AHAJITIMUSATOPA BACKMAN B YHEBHOM
NMPOLIECCE

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UHgbopmMamuku U paduo3areKmpOoHUKU
2. MuHck, Pecnybniuka benapycb

Bapmowesuu lN.H.

Cobyyk H.C.- cm. npernodasamerib

ABTOMaTUYECKUIA BUOXMMUYECKUIA aHANM3aTop — OOMH U3 CIOXHENLINX MEAMLMHCKMX NPUBOPOB, BKIOYa-
Iowuii B cebst He TONbKO SMEKTPOHUKY, HO U TMAPAaBIUKY, U NporpamMmmHoe obecneyveHue. [NoaToMy M3yYeHne ocobeHHO-
cTeW u, camoe rnaBHoOe, NpakTka OBCnyXWBaHUA U AUArHOCTUKN BUOXMMMYECKOro aHanmaaTopa Ang 6yaywmx nHxe-
HEpOB CreLManbHOCTU MeanLMHCKast 3MEKTPOHMKa AacT 3HaHWs 1 onbIT B paboTe ¢ AaHHbIMU NpubopamMu.

CerogHsi B Mupe BbinyckaeTcsi 60sbLLIOE YMCNO pasnUYHbIX MOAENen BruoxuMmyeckmx aHannsaTtopoB. OHU
pasnMyarTCsa CTENEeHb0 aBToMaTu3auun, NPUMEHSAEMbIMU B HUX TEXHUYECKMMU PELLUEHNAMU, HAOEXKHOCTLH, NPOU3BO-
OUTENBHOCTBIO, aHANMUTUYECKUMU XapakTePUCTUKaAMK, a Takke CTOMMOCTbIO, HO Y BCEX B OCHOBE NexaT OVHaKOBble

6noku:
. MHTepdenc ynpaBneHusi u BBoga
. AnnapaTHoe obecneveHune
. Bnok ruapasnuvkm
. Bnok namepeHun.
WHTepdeiic AnnapatHoe
ynpagnexHua n <€ ) obecneueHne
BblBOAA
Bnok rugpasnuvku BNoK uamepeHuin

Puc. 1 — Brnok-cxema 6roxumMuyeckoro aHanusaTopa
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MosToMy B KayecTBe npuMepa U ANnst NPaKTUKU OBCRy>XMBaHUS U OUArHOCTMKM BO3bMEM CYLLECTBYHOLLUIA
aHanusatop Backman Array 360.
Llernv n 3agaymn paboTbl ¢ aHannsaTopom pa3butebl Ha ABa bonblUMX pasgena: TeXHUYeckoe obcnyxBaHve
1 KOMMbIOTEPHAs AMarHocTuka. TexHudeckoe obcnyxmBaHme — 3To, 06bIMHO, NraHoBble paboTbl MO NogaepXKaHuo Npu-
6opa B paboyem cocTosiHMM 1 paboTa, B OCHOBHOM C rMapaBrvKON U annapaTHOM YacTbio.
OTanbl TexHnYeckoro obcnyxmBaHns:
- OuncTka n gesnHoekuyms
- 3ameHa pacxofHbIx MaTepuanoB (MaTepuarbl, NOABEPXKEHHbIE U3HOCY).
KomnbloTepHas amarHocTuka — 3TO BbISIBIIEHUE NPOGNeM unu HacTporka npubopa ¢ NOMOLLbI creumanu-
3MPOBAHHOIO MporpammHoro obecneveHusi. Micnonb3dyst oObIYHBIV NEPCOHamNbHBIA KOMMbIOTEP WIK, Kak B HOBEWMLIMX
npubopax, BCTPOEHHbIN NHTEPGENC NPOBEpPSOTCA Bce b6okn aHanm3artopa.

Puc. 2 — MeHo KOMNbIOTEPHOW ONArHOCTMKM aHanm3aTopa Backman

B aHanusaTtope Backman ato:

- MexaHn3mbl nepemeLleHns

- KnanaHbl 1 wnpuupl

- Pabouuii cton (noaceeTka, yCTPOMCTBa NPOMbIBKM)
- Brok Hacocos

- Bnok NpoToYHbIX A4eek

- doTomeTp

- Mnarbl, nporpammHoe obecneyeHne

- MpoBeaeHWe BUpTyarnbHOro Tecta

B y‘-leGHOM npowecce OGCJ'Iy)KI/IBaHI/Ie W AMarHoctuka GUoXMMmM4ecKoro aHanmaaTtopa peanu3yeTcd B Kade-
cTBe na60paTopr|x pa60T. B Hux Tak xe NPUCYTCTBYET TeopeTnveckasa 4acTb, BKo4varoLwasa OCHOBbI Buoxummm, 4To
ONA CEPBUCHbLIX NHXEHEePOB ABNAETCA BaXXHbIM, T.K. B cBoeln npakTuke OHU BeAyT Auanor ¢ Bpadyamu-cneduanucrtamMmu.

CnucoK MCnonb30BaHHbIX UCTOYHUKOB:
1. Backman Coulter // Service manual for Backman Array 360. — USA. — 124 c.
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NMPOrPAMMA YACTOTHO-BPEMEHHOI'O AHAJIU3A 3JIEKPOJ3HLE-
®AJIOFPAMM C BO3BMOXHOCTbIO KOPPEKLIUU NATOJIOI'MYE-
CKOU AKTUBHOCTb HA OCHOBE BMUOJIOTMYECKOU OBPATHOU
CBA3U

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem uHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Kauanos A.FO.

Haebidoe M.B. — kaHOuGam mexH. Hayk, doueHm

MccnegoBaHne G1O3nNeKTpnYecKkon akTUBHOCTU FONOBHOMO Mo3ra B BUAE TPaAMLMOHHOM CKarbnoBOMW 3M1eKTposHueda-
norpachum 4o HacTosALEero BpEMeHU oCTaeTcst MHPOPMAaTUBHBIM U OTHOCUTENBHO AelleBbiM METOAOM UHCTPYMEHTarnbHOW AnarHo-
cTukm coctosiHus LIHC B HopMe 1 pasnmnyHbIX NaTonornyecknx coctosHmax. OgHako HECMOTPS HA MHOTONETHWUIA ONbIT UCMOMNb30Ba-
HVSA OaHHOW MeToAMKM, npobnemMa KOPPeKTHOW TPaKTOBKW pe3ynbTaTtoB HEMPOU3MOoNorMyeckoro nccnegoBaHms n, B 0CO6eHHOCTH,
anekTpoaHuedanorpamm (J3IN) siBNAeTca BeCcbMa akTyanbHOW. Ha npakTuke BCTpeyaroTcd CUMTyauuu, Koraa Aaxe OAHa M Ta xe
BGuoanekTpuyeckasi akTUBHOCTb, NPEACTaBMNEHHAs B BUAE 3anucy Ha Bymare, TpaKTyeTcst pa3nuyHbIMK crieumanMcTaMm no-pasHomy.

OO6bIYHbIN aHanm3 I3l ocyLecTBNSAEMbI HA OCHOBAHUWN BHELLHEro Buaa rpadvkoB, SIBMSIETCA BECbMa TPYAOEMKUM U
HeoCTaTO4HO OGLEKTUBHBLIM U TOUHBLIM. [T03TOMY akTyanbHON SBRSIETCA 3aaya aBToMaTusaumm npouecca aHanmsa J3r, BbisiBre-
HUSI NaTOMOrMYECKMX NaTTEPHOB U OMNpEAEneHust UX KONMUYECTBEHHbIX XapakTepucTuk. BHeapeHue B npakTuky UMdpoBOM 3anucu
CWUrHanoB C MOCrneayLLlen Nx KOMNbIOTEPHOW 06paboTKoM NO3BONAKT caenatb paboTy Bpaya-Herpodusmonora bonee ob6bLEKTUB-
Hol. Kpome Toro, MeeTcs uenblid psg NaTTepHOB U rpad)O3NIEMEHTOB 3NIEKTPO3HLEdanorpaMmM, B OTHOLLEHUM KOTOPbIX BbipaboTa-
Hbl KPUTEPUM NX OLIEHKN.

Mcnonb3oBaHne COBPEMEHHbIX METOLOB MaTEMAaTUYECKOro aHanm3a Mo3BOJISIET CYLECTBEHHO paclUMpUTb AMarHoCTw-
Yyeckne BO3MOXHOCTV JaHHOrO METOAaA, M NMOBbLICUTL TOYHOCTL MoJyYaeMblx pesynsratoB. [penaTtcTeuem Ans ux WNPOKOro BHeape-
HUS CcTano pasHoobpasne BO3MOXHbIX METOOB aHanu3a U CMOXHOCTb UX peanu3auny B MEAULMHCKOW NpakTUKe, B YacTHOCTU, MO
NPUYMHE KECTKOW MPUBSI3KM MPOrPaMMHOr0 06ecnevyeHust K AMarHOCTUYECKMM YCTPOMUCTBaM. OTO OrpaHUYMBaET AMarHOCTUYECKUE
BO3MOXXHOCTWU, MOCKOJIbKY MUCKIK4YaeT 06paboTKy CUrHaNoB, Nofy4YeHHbIX C UCMONb30BaHWeM annaparypbl Apyrux NPOU3BOaUTENEN.

Takum 06pasoM, akTyanbHOCTb HaCTOSILLErO MCCrenoBaHUS 3ako4yaeTcs B HEOOXOAMMOCTM COBEPLLUEHCTBOBAHUS CY-
LLIECTBYIOLLMX CMOCOGOB KonMyecTBeHHOro aHanunsa O3l y GOMbHBIX C NMOPaXXEHMEM FOJIOBHOMO MO3ra pasfiMyHOW 3TMONOMN C UC-
Monb30BaHNEM COBPEMEHHbLIX METOAOB MaTeMaTW4eCcKOro aHanmsa KBasuCTaLMOHAPHOIrO HENMHENHOro curHamna v paspaboTku
annapaTHe3aBNCMMOro MpPorpamMmHoOro obecrneyveHusi, peanuayrLero ykasaHHbl BbIMUCIUTENbHBIA annapaTt ¢ NPYMEHEHUEM CO-
BPEeMEHHbIX KOMMbIOTEPHbIX TEXHOOMMIA.

[ns 06paboTkm yxe cyuiecTBytowero 33l curHana 661110 UCMoNb30BaHO BEMBIET Npeobpa3oBaHme.

PasnunyatoT gUCKPETHbIN 1 HEMPEepbIBHbIV BEMBIET aHanu3, annapaT KOTOPbIX MOXHO NMPUMEHSTb Kak AN HenpepbiB-
HbIX, TaK U ANs QUCKPETHbIX CUrHamnoB.

CurHan aHanusupyeTcsi NyTeM pPasnoXeHus No 6a3ncHbIM YHKUMSM, NOMyYeHHbIM U3 HEKOTOPOro MpoToTUNa NyTem
CXKaTui, pacTsXKEHUIA U COBUIOB.

DYHKUMA-NPOTOTMN Ha3bIBAETCA aHaNU3UPYOLLNM (MaTePUHCKUM) BEVBMNETOM.

BewBneT - yHKUMS [OMKHA YOOBNETBOPATL 2-M YCIOBUSAM:

1. CpepHee 3HaveHve (MHTerpan no Bcen npsimon) pasHo 0.

2. ®yHKuMs BbICTpO yObIBAET NP t —> .

O6bI4HO, DyHKUMA-BeVBNET 06o3HavaeTca BykBon Y.

B o6uwem cniyyae Bensnet npeobpasoBaHue dyHkuum f(t) BbIMSAMT Tak:

W(X,S)=1_J-l//* t;X f (t)dt (1)

roe t — ocb BpEMEHU, X — MOMEHT BPEMEHU, S — MapameTp, obpaTHbIn YactoTe, a (*) — O3Ha4YaeT KOMMIEeKCHO-
COMpsiKEHHOE.

[naBHbIM 3NeMeHTOM B BEVBIET aHanu3e siBnsieTcs yHKUmMs-BeriBneT. Booblue roBops, BeMBnNeTom siBnsietcs nobdas
yHKUMS, OoTBevalolas ABYM BbllleyKka3aHHbIM ycroBusaM. HanbonbLien nonynspHOCTbIO MOMb3YyTCS ABa M300paKeHHbIX Ha pu-
cyHke 1 BemBneTa:
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PucyHok 1 — MNpumepsbl BeiBNeToB

Caepxy nsobpaxeH BenBnet “combpepo” (Mexican Hat), Ha3BaHHbIV Tak Grnarofapsi cBoemy BHeLUHeMy BMAY. Ha Hux-
Heln YyacTn pucyHka 1 nsobpaxeH BeviBneT Mopne. 'pacduk moboro BeriBneTa BbIMMSAUT NPUMEPHO Takke, Kak 1 BeriBnet Mopre.
3ameTum, 4To BenBnet Mopne — KOMNIEKCHO3HAYHbIW, Ha PUCYHKe M30BpaXKeHbl ero BeLLEeCTBEHHAs Y MHUMas COCTaBMstoLLme.

WUTak, y Hac umeetcs HekoTopasi pyHkums f(t), 3aBucsilias oT BpemeHu. PeaynbTatom ee BeliBrneT-aHanu3a byaet He-
koTopas dyHkuma W(X,S), KoTopasi 3aBUCUT YyXKe OT [BYX NEePeMeHHbIX: OT BPEMEHU U OT YacToTbl (06paTHO NMPONOPLMOHASLHO).
[nsa kaxaow napbl X U S peLenT BblYMCIIEHNs BEMBET Npeobpa3oBaHns CriedyoLnii:

1. ®yHKuMS BEMBET pacTsarMBaeTcs B S pa3 Nno ropu3oHTanu u B 1/s pas no septukanu.

2. [lanee oH caBuraeTcs B TOYKY X. [onyyeHHbIV BeriBrneT o6o3HavaeTcs Y(Xx,s).

3. lMNpousBoanTCcs yCpeaHeHe B OKPECTHOCTM TOYKM S MPY NMOMOLLM W(X,S).

B pesynbTaTe BbIpUCOBLIBAETCS BMNOMHE HarnsiAHasi KapTMHa, UNMIOCTPUPYIOLLAst YaCTOTHO-BPEMEHHbIE XapaKTepUCTU-
kv curHana. Mo ocu abcumcc oTkNagbiBaeTcs Bpemsi, Mo OCM OpAMHAT — YacToTa (MHorga pasmMepHOCTb OCU OpAvHaT BblibpaeTcs
Tak: log(1/s), roe s-yacTtoTa), a abcontoTHOe 3Ha4YeHne BeMBET NpeobpasoBaHns AN KOHKPETHOW napbl X U S onpedensieT LBeT,
KOTOPbIM AaHHbIA pe3ynbTaT byaet oTobpaxeH (4em B GomnblUei CTeneHu Ta UMM MHasi YacToTa NPUCYTCTBYET B CUrHane B KOH-
KPETHbI MOMEHT BPEMEHW, TEM TEMHEE OyaeT OTTEHOK).
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PucyHok 2 — BeiiBneT npeobpa3oBaHue cTaumoHapHOro curHana
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[aHHbIA pUCYHOK MokasbiBaeT pesynbTaThbl BEMBMET aHanusa Afs CUrHana, npeacTaBnsiowmm M3 cebsi HanoxeHve
[OBYX CUHYCOM PasnuYHON YacToTbl. YacTOTHbIE XapaKTepUCTUKN JaHHOMO curHana He MeHsIloTCS BO BpeMeHM (curHan crauuoHap-
HblIi1), YTO XOPOLLIO BUAHO Ha BEPXHEN YacTu pUCyHKa 2.

108 ———— S — S S—

1Ty ||||:”! I

L ! !
1] o1 [ 1k [=F'} ns na or os o 1

PucyHok 3 — CpaBHeHMe MeTOod0B aHanm3a

Mo pucyHky 3 yaobHO cpaBHUTL pe3ynbTaThl, KOTOpble AaloT npeobpasoBaHne Pypbe 1 BerBreT npeobpasosaHue. Mc-
XOAHbIV curHan u3obpaxeH Ha puc (3a). Kak BugHo n3 puc (3c) npeobpasoBaHue Oypbe AaeT MHGOPMaLMI0 O TOM CNEKTPE YacToT,
KOTOPbIA NMPUCYTCTBYET B CUrHane B npomexyTtke BpemeHu ot 0 oo 1 cek., Npy 3TOM HaM HEM3BECTHO KOrga UMEHHO Ta UMW MHas
YyacToTa peanbHO NpUCYTCTBOBasa B CUrHane.

B 10 e Bpemsi BeiBneT npeobpasoBaHue (3b) gaeT ucuyepnbIBatoLLy0 KapTUHY AUHAMUKA U3MEHEHUSI YAaCTOTHbIX Xa-
paKkTepUCTUK BO BpeMeHU. Bce 3To ykasblBaeT Ha To, YTO BeMBMEeT npeobpa3oBaHne CyLLecTBEHHO Gonee MHGOPMATUBHO MO cpaB-
HeHuto ¢ npeobpa3oBaHnem Pypbe.

B kauyecTBe uccrnegyembix CUrHamnoB B JaHHONM paboTe BbICTYMaloT 3MekTposHuedanorpaMmbl GonbHbIX 3NUMencuen.
AHanua 93l npon3Boauncs B pasHble BPEMEHHbIE MHTEpBarbl, YTO MO3BONSIET OLEHWUTL BO3AeNCTBME BO3OYXaaLWMX (DakTopoB
Ha camo4yBCTBME NauveHTa. B kayecTBe BO3bOyxaawoLlero aktopa MCrnonb3oBasnacb CBETOCTUMYMSLMS Pa3NUUYHOW YacToTbl U
OJMHbI BOJHbI. Takke OTKpbIBaHWE W 3aKpbiBaHWE a3, r’mnepBeHTUISaums.

Llenbto uccnepoBaHnsa siBnsieTcs nogbop MaTEpPUHCKOro BEMBIIETA U BbiSIBIIEHWE C NMOMOLLb BENBET-Npeobpa3oBaHns
3anunNenTMOpPMHON aKTUBHOCTY (MeaneHHas BonHa) Ha J3T.

B cBssu ¢ Tem, yto B3I npeacrtaBnseT cobon XaoTUYECKUA CUrHAM 4YacTo BM3yaribHO CIIOXHO OMpeaenuTb HTepBasbl
C HapylleHne aKTUBHOCTV HEMPOHOB Mo3ra. Hac B curHane MHTepecyoT BbICOKOAMMUTYAHbIE, ANMUHHbIE NMOTeHumMarnbl. VX MOXHO
no-Apyromy Ha3BaTb TEPMUHOM - ANMNENTU(POPMHAsS aKTUBHOCTb.

[na npocmoTpa nonHou kapTuHbl 3Bl curHana, a Takke Ans npeaBapuUTEnbHOro onpeaeneHns MecTopacnonoXeHus n
HY)XHOTO OTBEAEHUsI ncnonb3yem nporpammy HelpoH-CnekTp, Tak kak yteHne I3 6e3 gononHutensHoro MO onsa yenoseka, He-
UMeloLLEero MeanLMHCKoro obpasoBaHns He NPeACcTaBsieTCs BO3MOXHbBIM. B koMnnekce ¢ aTol nporpammon Bocnosnb3dyemcs MAT-
LAB 1 BcTpoeHHbIM nakeToM Wavelet Toolbox. Bbino npoBegeHo uccneaoBaHme HeCKonbkUX natonorndeckux 3. [ns o6paboTku
6bInu BbIGpaHbl 6 BMAOB BerBneT-dyHkumn: Mopne, Jobelun, GuopToroHanbHbIn 1-01 cTeneHn, obpaTHbI GBuopToroHanbHbIN 3-ei
cTeneHn, cumneT 4-oin cteneHun, Xaapa.

pacbnyeckne anemeHTbl, COOTBETCTBYHOLLME «MeASIEHHbIM BOTHAMY, pacnosiaralnTcs B MHTEpPBasie 3Ha4YeHWin MacluTa-
Gupytowero koadpduumerTa a ot 20 go 40-50. Tak Kak yacToTa «MeAJIEHHbIX BOMHY» HUXE, YeM YacToTa NvMKOB, UM COOTBETCTBYIOT
6onblune 3HaveHns macliTabupytowero koadduumerta. OgHako BU3yanbHO BbIAENNUTL HA CNEKTPe MMEHHO Te rpadnyeckve ane-
MEHTBbI, KOTOpble HEOGXOAMMO 0BHAPYXUTL Ha rpaduke, NPeACTaBNAETCS 3aTPyAHUTENbHBIM. A Takke B pesyrnbTate NpoBeAeHHOro
1ccnegoBaHnsa yCTaHOBMNEHa Lienecoobpas3HOCTb MCNOMb30BaHUA CKeMnorpaMM BewBreT-cnekTpa curHana. lNpumeHeHve ckemno-
rpamMmm Mo3BorisieT YNpoCTUTb NPOLEAYPY pPacno3HaBaHWUs U NOBLICUTb HarMsSAHOCTb Pe3yfbTaToB.

B pesynbTaTte uccnegoBaHus 6bino yCTaHOBMEHO, YTO Havbornee HarnsaHyo KapTUHY HaMm nNpedocTaBnsieT obpaboTka
curHana c nomolbo obpaTHoro GuopToroHanbHoro BeviBneTa 3-ei cteneHn. CTouT caenatb 3ameyaHue, YTO AaHHbIi BenBneT
NOAXOAMT ANS BbISBIEHWS TOMbKO NaTTepHa Nof Ha3BaHUeM «MearieHHasi BorHay.

Cnncok MCronb30BaHHbIX MCTOYHWKOB!

1. BerBnetbl [OnekTpoHHbIN pecypc]. —  OneKTpoHHble  AaHHble. — Pexum  poctyna:
http://relpress.website.ru/currier/5/wavelet/wavelet.htm.

2. Metog obpabotkn 33l [OnekTpoHHbIN pecypc]. — OneKTpoHHble AaHHble. — Pexum poctyna:
http://www.public.iastate.edu/~rpolikar/WAVELETS/WTpart1.html.

3. Wavelets  [OnekTpoHHbIi  pecypc]. —  OnNeKTpOHHble  AaHHble. —  Pexum  goctyna:

http://paos.colorado.edu/research/wavelets/.
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Kadeapa
NHxeHepHON IICUXO0JIOTHN U
3PrOHOMUKHU
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3PFOHOMUKA B CTOMATOJIOTMYECKON NPAKTUKE

bernopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapyce

AHOpycckul K. A., bypyanosa A. B.
lopdelivyk T. B. — accucmeHm kagh. NMud

Ha paHHbIi MOMEHT 3proHoMWKa B CTOMATOSIONMYECKON MPaKTUKE SIBMSIETCS OYEHb akTyanbHO Temol B Pecnybnuke
Eenapbe. Tot CbaKT, 4YTO CcTOMaToIiorn He O6paLLl,a}OT AOCTATO4YHO MHOIo BHMMaHWUA ﬂpaBVIJ'IbHOVI opraHusuumn pa6oqero MecCTa,
OoTpaXxaeTcd Ha TOM, YTO OHU CUIbHO NoABepPXXeHbl I'IpOd)eCCVIOHaJ'IbeIM 3aboneBaHuaM. B To xe BpemA, COGJ‘II'O,D,eHVIe HECNOXHbIX
npasun opraHusauuu pa60qero NpoCTpaHCTBa, 3abota 06 OpProHoMuKe, yaeneHne BHUMAHUA He TOJMbKO MOBbILWEHUIO
KBaJ‘IVI(bVIKaLWIVI Bpaqul B cyry60 I'IpO(beCCVIOHaJ'IbHOVI ccbepe, HO W1 ycnoBuam wuX Tpyda, MNO3BONAET CHU3IUTb PUCK
npodeccroHarnbHbIX 3aboneBaHuii.

PaboTta ctomaTtonora obnagaet HekoTopbiMW OCOBEHHOCTAMM: Gonbluyld 4YacTb paboyvero BpemeHu Bpad
NpoBOAWT CUAS; BpPay MCMONb3yeT 6oMbLIOe KONMYECTBO MHCTPYMEHTOB; Bpay UCNONb3yeT cpeacTBa MHAMBMAYarbHON
3alnTLI; OCBELLEHNE UrpaeT BaXHY Porb.

Cpeon npodbeccroHanbHbIx 3aboneBaHNin CTOMATONONOB Yallle BCEro BCTPEYalTCs CreayLime: MbllLeYHO-
CycTaBHble BONW; paHHSst yCTanocTb; yCcTanocTb rnas; 6onb B CNUHE W Nrevax; passBuTne KapnanbHOro TYHHENbHOMo
cuHgpoma.

Onsa pelweHua atux npobnem B KoHue 60-x rogoB Gbina cos3gaHa KoHLUenums ctomaTonornyeckon paboTsbl B
yeTpble pyku (puc. 1)

Puc. 1 — KoHuenuus paboTbl B YeTbIpe pyku

Pa3Butnem sBnsieTcs koHuenuus padoyvero mecta PD, paspabotaHHas Dr. Daryl R. Beach. OcHoBy gaHHON
KOHLenumio coctaensieT pac3paboTka cneumanbHOro AusariHa WMHCTPYMEHTOB M pa3BUTME OMpeaeNieHHbIX HaBbIKOB.
[MoproToBka cneumanncToB NO AAaHHON KOHLENLUM NPOUCXOAMUT NO nporpamme obyyeHns SATV.

Cnm1cok Mcrnonb30BaHHbIX MCTOMHUKOB:
1. http://www.dental-plaza.com/index.html
2. http://mww.jmoritaeurope.de/root/img/pool/products/dental/treatment_units/spaceline_emcia_pdw/Dr.Beach_eng_klein.pdf
3. Caposckuii B.B. - CtomaTtonorusi B 4 pyku

CAMOOBYYEHUE B C®EPE UHOOPMALIMOHHbLIX TEXHONOI NN

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

bynoea M.W., TumeHkos 1.B.
Kapnosuy E.b.

Mpobrnema camocToATENBHOCTY NIMYHOCTU B 0OyYeHUN SBNAETCH OOHOWN U3 LieHTparbHbIX B OTE4ECTBEHHOMN U 3apybexHow
neparorvike. B cdepe MHOPMALIMOHHBIX TEXHOMOMMI, KOTOpas NMOCTOSIHHO Pa3BMBAETCS U HE CTOWUT Ha MecTe, Ha CEroaHsILHWN
OeHb HabnogaeTca HexBaTka MHULMATUBHBIX M CaMOCTOATESbHbIX CNeumancToB, KoTopasi BO MHOTOM OGbSICHSIETCS CIOXHOCTbIO
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ux noAroToBku. BcTaeT Bonpoc o ponu BbiclLero o6pa3oBaHnst U camoobyyeHns B chepe MHPOPMaLMOHHBIX TEXHOMOMMI U KaKUM
e BCE-Taku 6yD,eT nxX ontuMmarnbHoOe COOTHOLLUEeHMe.

BcTaét BOnMpoc o0 TOM, Kakum AormKeH ObiTb npouecc oby4veHus, YTOObl CTyAeHTbl B Yy4eOHbIX 3aBeAeHUsIX
MOrfM OBfageTb METOAOMOIMEN YCBOEHUS! HOBbIX 3HAHUI, KOTOpasi MOMOXET UM 3aHMMaTbCs camoobpa3oBaHUEM.
Beicluee obpasoBaHve [aeT LMPOKME BO3MOXHOCTM AN HayyHOW [OeATenbHOCTW, 6e3 KOTOPOW  CrOXHO
npencraBuTb Kakoe-nubo passuTtne. Ho TyT BaXKHO NOMHUTL, YTO MHXeHep B cdepe MHPOPMaLMOHHBIX TEXHOMOTMIA
— 9TO npakTuk, N cyaat ob acpdekTMBHOCTM ero Tpyaa B OCHOBHOM MO MpakTudeckomy pesynbraTy. Jliobas
Hay4yHas TeopeTudeckass paboTa gomkHa ObiITb nuwb Gas3on AN nocneayllwmnx WMHHOBAUMOHHBIX pa3paboTok,
UMEIOLLNX NpakTUyeckoe npuMeHeHve. 34ecb U MOSABNSETCA BTOpasd COCTaBrsowWwas npouecca NOoAroTOBKM
cneumanucTa B cpepe MHPOPMAaLIMOHHBIX TEXHOMOMMI — caMmoob3pa3oBaHue.

OcHOBOW HenpepbIBHOrO caMoobpa3oBaHUsA 4BnsieTcA npouecc camoobyyeHusi, obecneunBaroLLnii
CTyAeHTaM NpuobpeTeHne Takmx IMYHOCTHBIX Ka4eCTB, 3HaHUN U YMEHUI, KOTOpbIE NO3BONSAIT UM afanTupoBaTbCs
B ObICTPO MEHSALWMUXCA YCNOBMAX MNPOECCMOHarNbHON AeAaTenbHOCTM. 3TO npegnonaraeT OBNageHue
oby4atowmmmucsa cnocobamy camoCcTOATENbHOrO NpPUoBpeTeHnst 3HaHWA, popMUpoBaHME CaMOCTOSITENBHOCTU Kak
npodeccrnoHanbHO 3Ha4YMMOro JIMYHOCTHOrO kavectBa Oyayuwiero cneuuanucta. B cBssm ¢ atum ogHon w3
BaXKHeMLWNX 3ajay cpedHerd U BbICLIEW LWKON CTaHOBUTCA (POpMUMpOBaHWE FOTOBHOCTM MoOMoAbIX nwoden K
camooby4eHuto, 4To obecneunTt nx ByayLLUA MUYHOCTHBIN 1 NPOdECCUOHANbLHbLINA POCT.

B 6GonblunHCTBE crnydaeB OT nporpammucTta TpebyeTcs nouck TBopyeckux peweHnin. OByuntb 3TOMy
YMEHUIO AOCTATOYHO CMOXHO U He Bcerga BO3MOXHO [4]. MHuumnaTopom oby4veHus omkeH ObiTb CaM YeroBek,
uHaye Hukakoe obyyeHue He npuHeceT xenaemoro pesynbtata. Beicwme yyebHble 3aBedeHuss He MoOryT
npenocTaButb GyaylwiMM nporpammmucTaM Becb HeOO6XoauMbIV Garax 3HaHWUi, KOTOPOro UM XBaTUT Ha BCHO >XU3Hb,
NMO3TOMY OHW JOMXKHbI HAYYUTb CTYAEHTa paccyXaaTb, pellatb HecTaHAapTHble 3a4a4vu, udydaTb 6onblume obbembl
WH(OPMaLMK B CxaTble CPOKW, y4acTBOBaTb B PA3NMNYHbIX Y4eOHbIX MPOEKTaXx.

CnepnyeT BbliAENUTb (DAKTOPbI, KOTOPbIE YCMOXHSIOT npoLecchl obpa3oBaHus 1 camoobpasoBaHus B cgepe
WHOPMALUMOHHBIX TEXHONorMn [2]: CcTpemMuTenbHoe pasBUTUE MHAOPMALMOHHBIX TEXHOSIOMMI; BbICOKMNE
TpeboBaHMA K TEXHUYECKOW U MaTemMaTM4eckon NoaroToBke obyvaemoro; AeduumT BbICOKOKBaANMMULMPOBaAHHBLIX
npenogaBaTenbCkUX  KaapoB; HEOOXOAMMOCTb  3HAHWMSA  aHIMUICKOrO  £3blka;  BbICOKME  TpeboBaHua K
CcaMoopraHn3oBaHHOCTM oby4aemoro u ap.

OTO NUWb OAHU M3 HEMHOIrMX (hakTopoB, KOTOpble HeobXoAMMO yunTbiBaTb Npu paspaboTke nporpammbl
06y4eHusi cneumanucTa B cpepe MHPOPMaLMOHHBIX TEXHOMOTUIA.

B pamkax paccmaTtpvuBaemor TeMbl, Oblnn BbIABUHYTHI HEKOTOPbLIE MTMMNOTE3bI:

1 — TexHonoruu, kOTOpble NpenogasaTenu naydyanu obyyasce B BbiclieM y4ebHOM 3aBefeHune, cenvac He
BOCTpebOBaHbI M CUIbHO ycTapenu.

['2 — TexHonornm yctapesatoT 3a 3-5 ner.

'3 — MNpenogaBatenu M3y4aloT HOBbIE TEXHONOMMM CAMOCTOATENbLHO, HE MoceLlas crneumanbHble Kypcbl u
TPEHVHIN.

B pesynbTate npoBeAeHHbIX uccrieosBaHui [3] BbISCHUNOCH, YTO BCE TPW MMMNOTE3bl BEPHbI. OTO MO3BONUIIO
BbIBECTU Te TpeboBaHuUsi K mpoueccy oby4vyeHus cneumanuctoB cepbl MHPOPMALMOHHBLIX TEXHOMOMMI, KOTopble
noBbICAT ero adpekTMBHOCTb. NpenogaBateny B cdepe MHAPOPMALMOHHBLIX TEXHOMNOMMN AOMKHbI HAXoOUTbCS B
Kypce nocrnegHux TeHOEHUMIA B pa3BUTMM TOW Unu uHow otpacnu. Kaxable 3 roga Heob6xooumo aHanuampoBaTtb U
06HOBNATL 06pa3oBaTeNbHY0 NPOrpaMmy, MHave CTyaeHTbl 6yoyT nsyyatb ycTapeBLUME TEXHOMOMMMU, KOTOPbIE UM
He npurogaTcsa B Oyaywem. MNMpuoputetT camoobyveHus npy noaroToBKe CNeumManmcToB cdepbl MHOPMALMOHHbBIX
TexHonorun. OcHOBHasi 3afjava CpefHe W BbICLUEN LWKOMbl — (DOPMUPOBAHUE HABBIKOB U YMEHWN, AatoLimx
BO3MOXXHOCTb rPaMOTHO U 3Y(PEKTUBHO 3aHUMATLCS caMmoobpas3oBaHMEM.

Cnncok Ucnosb30BaHHbIX UCTOYHMKOB:
1. Ruzic-Dimitrijevic L. Challenges IT Instructors Face in the Self-Education Process, 2014 — 35-48 c.
2. Cohen E. Challenges of information technology in the 21% century, 2002 — 12 c.

3. Cox M..The changing nature of researching IT in education, 2007 — 22-40 c.
4. McGill T. Current issues in IT education, 2003 — 70 c.

PEBEPC-UHXWUHUPUHI UICXOOHOI'O KOOA
NMPU MNOMOLLU A3bIKA LLABJIOHOB

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

beikos A.A.
lMuneykut UU. — k.¢b.-M.H., npernodasamerb, I'YUP
Ob6paTHasi pa3paboTka Kak Mnpouecc WCCrefoBaHWs YCTPOWCTBA MMM MPOrpaMMbl C LENbl0 MOHATb eé
YCTPOMCTBO u3BecTeH AasHo. LLupoko nssectHa metogonormm SADT kak MeToaonornss MOAEnMpOBaHWUS CIIOXHbIX
cuctem [1]. C nosiBneHMeM 3TON METOAOSMOrNMM CBS3aHO MOSIBIEHWE WAEN pPeuHXUHMpWHra Bu3Hec npoLeccos.

OpaHako BHeJpEeHNe MOLEenMpoBaHUS B MpoLecC MNPOMBbILLSIEHHON paspa60TKM 3aTpyagHAEeTCA CIIO0XXHOCTbHO
WHCTPYMEHTOB peBepC-UHXUHUpUHra W, Kak cneacrteuve, cnaboi CBSI3aHHOCTbIO npouecca mMmopgenmpoBaHuAa u
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npouecca paspaboTku. [osBNeHne NHCTPYMEHTOB aBTOMAaTMYECKOM reHepaumm koga Ha ocHoBe wwabnoHos B IDE B
nocnegHve rodbl NO3BOMNUMO YNPOCTUTL HanucaHwe nporpaMMMcTaMu 4acTo WCMOMb3yeMblX KOHCTPYKLUMIW. XOTA
cpeacTBa MOOENUPOBAHWS B OCHOBHOM MCMOMb3YOTCA ANS BbICOKOYPOBHEBOINO OMUCAHUSA CTPYKTYPbl U PYHKLMIA
npoekTa, a s3blk WAabNOHOB ANS MHTEPaAKTUBHOIO GbICTPOro HanMcaHWsi HENOCPeACTBEHHO koaa MpoekTa, 3T ABa
WHCTPYMEHTa MOryT gononHuTb paboty Apyr apyra. C aton uenbto 6bin paspaboTtaH cepsep reHepaummn u pesepc-
WHXEHEePUHra NCXOA4HOro Koga npu NoMOoLLM YNPOLLEHHOro s3blka wabnoHos FMPP.

Llenb cuctembl — ynpoctuTb paspaboTky M aHanmM3 UCXOAHOro Koda nporpaMm, MUCNomnb3ys LabnoHbl Kak
OTAENbHbIX A3bIKOBbIX KOHCTPYKUWMWA, TakK W, FPynnbl HECKonbKMx dannoB. Cuctema akTMBHO WUCMOMNb3yeT SA3bIK
wabnoHoB FMPP ansi onmucanusa 6ubnuotekmn wabnoHos. OnvcaHne NpoekTupyemMoi NporpaMmMbl B CUCTEME COCTOUT
u3 3-X 9MEMEHTOB: WMCXOAHOro Koda MpOEKTMPYEMOW NporpaMmbl, WAaOGMOHOB KoAa WM MOAENU MNpPOEKTUPYEMOi
nporpamMMbl. TEXHWYECKU peLleHue npeacTaBnseT coboi cepsep, MO3BONANLIMIA BbINOMHATL Npeobpa3oBaHuA
Mexay KOAOM U MOAenbio MporpamMmmbl B 060MX HanpasreHusx, a Takke 06HOBNATL WabnoHbl HA OCHOBE UCXOLHOIO
kopa. Cepsep OoTCnexmBaeT U3MEHEHME KaKO0ro U3 3-x 3rIeMEHTOB U BbINOMHAET OAHO M3 Tpex npeobpasoBaHui.
OCHOBHbIMK OMepauMaMn  SBNSAITCA npeobpasoBaHne Mexay kodoM U mopgenbto. Ob6HoBneHwe LwabnoHoB
BbIMOMHSIETCSA TONBKO B TOM Criyyae, eCNu U3MEHMBLLMINCSA UCXOAHbIA KOL4 HE MOXET OblTb pPa3noXeH NOMHOCTLIO Mpu
nomMoLly 6mbnmoTtekn LWabrnoHoB.

Mogenb cucTeMbl onuckiBaeTcsl cornacHo Metogonorun SADT u xpaHutesa B BUae cBsidaHHbIX XML dhaiinos,
onncbiBas CTPYKTYPY M XapaKkTepucTuky npoekTa [2]. Kaxabin davin mogenu cBa3aH C WabrnoHOM UCXOAHOro Koaa.
Cunctema ucnonb3yet 2 Buaa annos mogeny — obwme n nHameuayansHble. Obme Ans HeCKoNbKMX wabnoHoB
[aHHble xpaHaTca B panne model.xml. MoxeT ncnonb3oBaTbCs HECKOMBbKO TakMx panmnos No OAHOMY BO BIIOXXEHHOW
nanke. Takue dannbl npeacTaBnsioT cobon OepeBO, Hacneays OaHHble, OnpederieHHble B KOpeBbiX dhannax.
MHavBuayanbHble AaHHbIE COXpaHATCS B hannax <ums danna ucxogHoro koga>.xml. ®awnbl onucbiBaoT AaHHbIE,
ucnonb3yemMble TOMbKO B OAHOM chanine UCXO4HOro KoAa, U SAIBNSATCS KOHEYHbIMU y3namu AepeBa AaHHbIX.

LlabnoHbl cBaA3biBalOT 6/10KM MOAENN MpoeKTa U UX peanusauuio B NpoekTe npu nomowm a3sika FMPP [3].
Mcnonb3yemble wabnoHbl koga MOXHO pa3genutb Ha 6ubnmnoteky oblimx WwWabnoHoB 1 WabmnoHbl UCXOOHOro Koda
ana gaHHoro npoekta. bubnuoteka wabnoHoB nNo3BonsieT NepeHocUTb HapaboTaHHble B NpeablgyLinx NpoekTax
NPOEKTHblE pelleHns, a WabnoHbl MHAMBMUAYamnbHbIE ANA NPOEKTa — KOHEYHble peanu3auun 3TUX pelueHun ans
naHHoro npoekta. LabnoHbl 6ubnunoTekn xpaHsaTca B aupektopumn tmpl u mMoryT reHepupoBaTb cpa3sy HECKOIbKO
dainoB ucxogHoro kopa. WMHamemayanbHble WabnoHbl MOryT reHepupoBaTb Ko TONMbKO Ans ofHoro chawna
ucxogHoro kopa. Yawe Bcero aTv WabnoHbl reHepuUpylTCA CEPBEPOM aBTOMATUMYECKM U SBMSIIOTCSH OTpaXKeHUeMm
M3MEHEHUN Kkoda MO CpaBHEHUO C WabnoHom u3 6ubnuotekn. To, YTO oOAWH WAGMOH OMOGNMOTEKM MOXET
reHepvpoBaTb HECKOMNbKO MCXOAHbIX (hannoB, pa3pbliBaeT CBA3b Mexay wabnoHom u dannom ncxogHoro koga. Ans
onucaHus cBA3n annoB MCXOAHOrO KoAda € wabnoHamy 6MbnMOTeKM MCMONb3YKTCA CCbINMKU B Havarne Kaxagoro
arina. 3TN CCbINKM OPOPMNAITCHA KaK KOMMEHTapMU ANA UCMONb3yeMblX A3bIKOB NporpaMmMupoBaHuns. Crumsonsl
KOMMEHTMPOBAaHUSA CChINIOK ONpeaensoTcs B lWabnoHax.

Ba3oBoi KOHCTpykuMeln LwabnoHa $BNSETCA MNepeMEHHble, onpefeneHHble B annax pgaHHbix. OHuM
onpenensitoTcs Npu NOMOLLM UMEHU BHYTPU (OUrYpPHbIX CKOBOK, HauMHalLWwmxcs co 3Haka “$”. Takke nepemMeHHble
UCMOMNb3YHTCS B YNPaBsIOWMX KOHCTPYKUMSX, a Takke Kak napameTtpbl Ana Makpocos [3]. [Ons reHepauun kopa
COrnacHoO HeKOTOPOro YCroBMSA MCNOMb3yeTca KOHCTpykums “if’. Jlormyeckum ycrnoBmem Ans KOHCTPYKLUWM SBNSETCS
nepemeHHas. [na reHepauum MNOBTOPSAIOLUMXCA KOHCTPYKLUMA UCMOnb3yeTca KOHCTpykumsa “for”. PadpabotaHHas
cuctema noseonsieT rmbko paspabatbiBaTb NPUNOXKEHUS HA OCHOBE LWAbMOHOB, aHaNM3MpoBaTb MCXOAHBLIN KOA
NMPOEKTOB.

Cnm1cok Mcrnonb30BaHHbIX MCTOMHUKOB:

1. Brackett, J., and C. McGowan: "Applying SADT to Large System Problems", SofTech Technical Paper TP059,January 1977.

2. Ross, D.: "Structured Analysis (SA): A Language for Communicating Ideas", IEEE Transactions on Software Engineering, vol. 3,
no. 1, January 1977

3.  http://fmpp.sourceforge.net/index.html.

MOHWUTOPUHTI N YNPABJIEHUE ®YHKLUUOHAJIbHbIM
COCTOAHUEM MALUMHUCTA JJEKTPOIMNOE3OA

Benopycckuli 2ocydapcmeeHHbili yHugepcumem UHhopMamuku U paduo3ieKmpOoHUKU
2. Murck, Pecnybnuka benapycb

Fedparosuy 1O. A.
Awun K. [. - KmexH.H., OoueHm

OnuncaHa meToauka npoBefeHuna 3KCnepuMeHTa no oueHKe BO3MOXHOCTU ynpaBneHuA d)yHKLl,VIOHaJ'lebIM COCTOAHNEM
MaLUMHUCTa Ha OCHOBE Guornormyeckort obpaTHoON CBS3M Mo NapameTpam TPEMOpPa U KOXKHO-TanbBaHUYECKON peakLnu.

MNpeAcMEeHHbIV M BHYTPUCMEHHBIN KOHTPOMb (PYHKLMOHAMbLHOIO COCTOSIHUA MalUMHUCTa arnekTponoesaa
ABNAETCA OAHVMM W3 BaXHEMWMX MeponpuaTuiA no obecneyeHuio 6e30MacHOCTVM MepeBO30K XKere3HOAOPOXHbIM
TpaHcnopToM. Tonbko 3a 2009 rof aKkCnepTHbIMU KOMUCCUAMU NPU3HaHbl HenpurogHbiMu k pabote 139 yenosek (0,5
% oT obwen uucneHHocTn paboTtHukoB) [1]. HeypoBneTBopuTenbHble pe3ynbTaTbl MEAMLMHCKMX OCMOTPOB
OEMOHCTPUPYIOT HeobxoaumocTb Gonee TuaTenbHOro NoAxoAa K YCOBEPLUEHCTBOBAHUIO HaBbIKOB CaMOperynsaumm
PYHKLMOHANbHOIO COCTOSHUS MaLUMHUCTaMK A8 NPeO0AO0NEHNs SMOLMOHarbHbLIX CTPECCOB U COCTOSHUSA TPEBOTU.
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B pamkax 3Toro HanmpaBneHusi MoBbilleHWst 6e30nacHOCTM MepeBO30K MOXHO KCMonb3oBaTb 0OydeHune
MaLLUHMCTa crnegylowyM npuémam penakcaummn: cneuuanbHas 3apsgka B YCINOBUSX OFPaHWYEHHOro NMpoCTpaHCTBa
(HanpskeHne MbIWL PyK, HanpskeHWe MbIWL, CMUHbI), AblXaTenbHasi rMMHacTvKa, pedeKkconormyeckuin metos,
camomMaccax [2]. YnpaBneHue ¢yHKUMOHANbHLIM COCTOSIHUEM OpraHuM3mMa HeobxoOnMO, MOCKOSbKY Y4yalléHHoe
cepauebueHne, MNOBbIWEHHOE AaBrieHWe, 3HauYuTenbHasi amMnnuTyga Tpemopa SBMSOTCA NpuU3Hakamyu OCTpOM
CTPECCOBOW CUTyauuu, KOTopass MOXET MPUBECTU K pa3BMTUIO MOCTTPaBMaTUYECKOrO CTPECCOBOro pacCTpOMCTBa.
Takue paccTtpowncTsa TpebyoT AnuTensHon peabunutaumm paboTHUKa ¢ OTPbLIBOM OT NPOM3BOACTBA.

BapuaHT camoperynaumMm ncuxogu3nonormyeckoro COCTOSIHUSE C  UCMoNb3oBaHMeM Buonornyeckomn
ob6patHoi cBs3u 6bin npeanoxeH ewé B 1993 rogy I'. . MaHblwuHbIM, B. B. CaByeHko n H.H. lyHeBnyem [3]. B
OCHOBY METOAMKM MONIOXEeHbl CBeOEHWsT O BO3MOXHOCTM MOBbIWEHUSA 3Ha4YeHurn npodeccnoHarnbHO-3HaYUMbIX
Ncnxon3nonormyeckmx (yHKUMI C MOMOLLBIO MpUMEHEHMsA Ouonormyeckon obpaTHOM CBSi3W MO napameTpam
3MNeKTpo3HUedanorpaMmMbl, TPEMopa WM  KOXHO-ranbBaHWYECKOW peakumn. ABTOpbl CYMTAIOT, 4YTO OCOBEHHO
apbpeKkTMBHO NpuMeHeHne Gruonoruyeckon obpaTHon cea3n ByaeT Ansa nioger ¢ BbICOKOM OLEHKON napaHomnaanbHbIX
YepT NUYHOCTU U 3HAYUTENbHbIM HeWpoTuamMom. [lpu 3TOM BBeOeHWE B KOMMbIOTEPU3NPOBAHHYKD METOAUKY
nonpaBoYHOro koadduumeHtTa Ansa paboTHUMKOB C TEHAEHUMEN K OTKasdy OT AeATEenbHOCTM B COOTBETCTBUM C
MOTUBaMM «OOCTUXEHMS ycnexa — usberaHns Heygaum» YCKOPsSiTb MX 0OydeHue cOBCTBEHHbIM (PYHKLMOHANbHbLIM
COCTOSIHMEM C UCMONb30BaHeM bronormyeckor obpaTHoOM CBA3N.

ABTOpbI METOAMKU MPEASIoKMUNN CrieaytoLLylo NocneaoBaTernibHOCTb NpoBeAeHus akcnepumeHTa. CHavana
NPOBOAUTCH KOMMbIOTEPU3OBaHHOE TECTUPOBAHWE YYaCTHUKOB 3KCNepuMeHTa ¢ ucnornb3oBaHveM TectoB MMPI u
EPI, MeTOOUKM N3MepeHnNss KpUTUYECKOW HYacToTbl CBETOBbLIX MeNbKaHWA AN onpeaeneHns ypoBHen MHTPOBEPCUU U
3MOUMOHanNbHOM nabunbHocTM. 3aTemM npou3BOAUTCA pas3brveHue WchnbITyeMblX Ha ABe T[pynnbl: rpynna ¢
nokasarensmMu B npegenax HopMbl 1 rpynna ¢ nokasartensamu, BbIXogdwmmMm 3a npegensl HopMm. PopmMupyroTcsa Tpu
paBHble 3KCMEePUMEHTarnbHbIE TPYMMbl, KAXAAsA U3 KOTOPbIX COAEPXKUT OOMHAKOBOE YMCO Noael U3 NepBon 1 BTOPON
rpynn.

TpeTbum 3Tanom sBnseTcs obydyeHne C Ucrnonb3oBaHWEM Guonornyeckon obpaTtHon ceasu. Ona nepson
rpynnbl  ynpaesnsieMbIMW NapameTpaMmy SBNSAOTCA NapameTpbl Tpemopa, Ans BTOPOM — napaMeTpbl KOXHO-
ranbBaHWYecKon peakuum, mnamepsieMon no metody depe, a 3ateM — napameTpbl Tpemopa. B TpeTben rpynne
yepeayeTcs 0byveHne Mo napameTpam Tpemopa W No napameTpaMm KOXHO-ranbBaHW4ecKkon peakuuu. B kadecTtBe
KOHTPONMPYEMbIX NapaMeTpoB BbiOpaHbl HayarbHOE 3HadeHMe napameTpa, AManas3oH U3MEHeHusa napameTpa (B
npoLeHTax), CKOPOCTb O00y4yeHMs (KONIMYECTBO CEaHCOB [0 BO3HWMKHOBEHUS YCTOMYMBOrO YPOBHS MNapamMeTpa).
MonyyeHHble pes3ynbTaTbl NOOBEPralOTCA KOPPENsILMOHHOMY aHanudy cpeau Bcex rpynn. B pesynbrate
SKCMEPUMEHTa NpeanonaraeTcsl BbIACHUTb HanuuMe BNUSHUA OOy4YeHWsl yMpaeBrneHuio OOHWM MapaMeTpoM Ha
CKOpOCTb 0Oy4eHWs ynpaBrneHut [ApyrM napameTpoM W BNUSIHUE  WMHAMBUAYaNbHbIX  MCUXOMOTMYECKUX
XapaKkTepucTuK Ha BblGop cnocoba Gronornyeckon obpaTHoM cBs3n.

[ononHuTensHoO B kKa4yecTBe CTUMYNALUM MOTMBALIMK MIOAEN C YCTOMUYMBON TEHAEHUMEN OTKasa OT novcka u
n3beraHuo Heycnexa B KOMMbIOTEPU3OBAHHOM KOMIMIIEKCE MOXET NoAaBaTbCst CUrHan Ansi KOppekuumn oTobpaxeHus
UHOpMaLuM (MMuTauus ynydweHns auHamuku). NpegnonaraeTtcs, 4TO AaHHasd Koppekuus OyaeT urpaTb porb
nnauebo 1 NOMoXeT UCMbITYEeMbIM He BpOCUTL IKCNepuUMeHT [3].

Peanusauma gaHHoro akcnepumeHta Ha bernopycckomn >kenesHom gopore Mno3BONUT B Crlydae BbICOKOW
a(pPeKTUBHOCTM MeToda oOOy4yeHus ynpaBneHnto  (PYHKUMOHAmNbHBIM  COCTOSTHUEM OpraHvMamMa MallUHUCTOB
3MNEeKTPONnoe3aoB C MCNonb3oBaHNeEM Guonornyeckon obpaTHOWM CBS3U NPUMEHSATb METOA, ANSl CHWXEHUS BIUSHUS
eXeAHEeBHOro CTpecca U TPEBOXXHOCTM Ha paboTocnocoOGHOCTL MaLLMHUCTOB.

Cnmncok Mcnornb30BaHHbIX UCTOMHUKOB:

[1] 3opaBooxpaHeHne Ha HGernopyccKom xxenesHon gopore.
http://www.isc.by/isc/index.do?find=&type=blog&view=article&hid=193&page=1&rowlnPage=10&menuid=0

[2] TexHomorMmM NCUXOMOrMYECKON MOMOLLM B KPU3UCHBIX M 3IKCTpeMarnbHbIX CUTyaumsax (Ansi nepcoHana XenesHblX
popor). — CaHkTt-lMNeTepbypr, 2004. — 61 c.

[3] ManbwwuH, I.I,, CaByeHko B.B., LWyHeBu4, H.I'. WHamBmayanbHble OCOGEHHOCTV OMepaTopoB MpW yrpaBleHWuu
(PYHKLIMOHaMbHBLIM COCTOSIHMEM Ha OCHOBE MeToaa Guornoruyeckoit obpatHon cBasun. — MuHck, 1993. — 26 c. (MpenpuHT/ UH-T TexH.
kmbepHeTmkm AH Benapycu; Ne20).

CUCTEMHbIX Noaxona K NOCTPOEHWUIO KOMMJIIEKCHOM
ABTOMATU3NPOBAHHOWU CUCTEMbI OBECINEYEHUSA
NOrPAHMYHOWU BE3OMACHOCTHU NMPU TEXHOINEHHbIX

YPE3BbIYANHbIX CUTYALUSAX.

benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. Murck, Pecnybnuka benapycb

MpyduH A.C.

lMunuresuy J1.11. — 8.m.H., npogheccop
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B HacTosilwen paboTe ¢ no3uuuii CUCTEMHOINO aHanmM3a U CUCTEMOTEXHUKU paccMaTpuBaloTCsi Moaxodbl K MOAENMPOBaHUIO
aBTOMaTU3MPOBAHHOW cUCTEMbI O0BGecneyeHusi norpaHnyHor 6e30nacHOCTM MpY BO3HWKHOBEHUM YpesBblyaiHou cutyauum (YC)
TEXHOreHHOro xapakrepa. nOKa3aHO, 4yTo O,ElHOVI 13 Haubonee Sd)(fbeKTVIBHbIX COCTaBNAKLWNX peLleHna ,D,aHHOl71 3aja4y ABndeTcAa
co3faHve KOMMIEKCHOWM aBTOMaTMU3MPOBaHHOW cucTeMbl obecneveHust 6esonacHocTu, paspabaTbiBaemMon Ha OCHOBE COBPEMEHHbIX
MHEOPMALMOHHbBIX TEXHONOMMIN MOCTPOEHNS CIOXKHbIX CUCTEM.

YcnewHomMy o6ecnedeHno 3aluThbl XU3HU U OeATENbHOCTU JoAel B NMOrpaHWYHOW 30He B pesynbraTe
BO3HWKHOBEHWNSI WCTOYHUKA TEXHOTEHHOW Ype3BblYalHOW cuTyaumm Ha ob6bekTe Gonblue Bcero crnocobecTByeT
3abnaroBpeMeHHast naeHTUduKauusa OnacHOCTEN, T.e. X 3abnaroBpeMeHHOe OMo3HaHue, NpeaBuaeHne, oueHKa n
YMEHbLLEHUE BNSIHUSA ONACHOTO M BpeaHOro bakTopoB Ha YerioBeka U ero TpyaoBy AesaTenbHocTb [1,2]. Moatomy
pa3paboTka KOMMNSIEKCHON aBTOMATU3MPOBAHHOM CUCTEMBI, MO3BONAOLWENA ANUCTAHLMOHHO KOHTPONMPOBATL Hanuvme
B OKpyXawwen cpeae Hannume O0eBbiX OTPaBNALWMUX BELWECTB, KOMMOHEHTOB pPaKEeTHbIX TOMSMB,
CUMNbHOAEWNCTBYIOLUNX SA0OBUTBLIX  BELLeCTB, pagMoaKTUBHbIX BELLECTB, ONepaTUBHO MNPOU3BOAUTL MOLENUPOBaHME
npoLiecca BO3HUKHOBEHMS 1 pa3Butua YC, a Takke Bbigayy pekomeHaauui no ee NnpeaoTBpaLlleHnio U nMkenaaumm
NnocneAcTBUN, ABNSETCS CBOEBPEMEHHOMN N akTyanbHOW 3adaden.

[MpuMeHeH cucTeMHbI NoAxXoa K POPMUPOBaHMIO KOMMMEKCHOW aBTOMaTU3MPOBAHHOW cucTeMbl obecneyeHust
©e30MacHOCTM B NOrPaHUYHON 30HE — KaK Ha 3Tane ee MPOEKTUPOBAHWUS U peanu3auun, Tak HEMOCPEACTBEHHO B
xofe aKkcnnyaTtaumm cuctembl. CrnoxHas cuctema obecnedeHusi 6e3onacHoOCTM  Hamu paccMaTpuBaeTcs Kak
MHOroypoBHeBasi cuctema. [lpu npuHatum pewennss B YC paspelleHne BO3HMKLLIEN Mpobnembl uwyT B
nepapxmyeckom nogxope. OnpenensaeTca cemencTBo NpobrnemM, KOTopble pa3peLuarTcs nocneaoBaTenbHbIM MyTeEM
B TOM CMbICMe, 4YTO peLleHne nobon npobnembl M3 3TOM NocregoBaTenbHOCTM onpeaenseT u uUKCupyeT Kakme-To
napameTpbl B creaywouwen npobneme Tak, YTO MNOCMEeAHAS CTaHOBUTCHA MOJIHOCTbIO OMNPEeAEneHHOW U MOXHO
NPUCTYNUTb K €€ PELUEHUNIO.

MepBbIi ypoBEHb cucTeMbl ObecnevMBaeT MOHUTOPUHI OKpYXalollen cpedbl, T.e. KOHTPONb NapameTpos,
XapaKkTepu3yroLMX COCTOSTHUE OKpy>KatoLen cpedbl, OTAENbHbIX €€ 3eMEHTOB, BUAOB TEXHOMEHHOrO0 BO3OENCTBUS,
COMoOCTaBMEeHUs MNOMYyYEHHbIX AaHHbLIX O €€ COCTOSTHUMN C YCTAHOBIIEHHbIMU KPUTEPUSMU U HOPMaMK BO3AENCTBUSA UMK
POHOBBIMU NapameTpamm C Liefbo OLIEHKN UX COOTBETCTBUS.

BTopoi ypoBeHb cCuUCTEMBbI OCYLLECTBNSET MNPOrHO3UPOBaHWE YpesBblHalHOM cuTyauuun. Ons paspaboTtku
CUCTEMbl MPOrHO3UPOBAHNUS MPOSABMAEHUS U Pa3BUTUSA Ype3Bbl4alHbIX CUTyauui NMPUMEHEH CUCTEMHbIA aHanu3 1
MOLENMPOBaHNE ONacHbIX 3aKOHOMEPHOCTEN NPOLIECCOB B TEXHOCHEpE.

TpeTuii ypoBeHb cuCTeMbl OcyllecTBnseT paspabotky anropuTmoB ynpasneHus YC. Cuctema ynpaBneHws
npoBoauT 06paboTKy AaHHbBIX NOCTyNaKLWMUX N3 CUCTEMbI MPOrHO3MPOBaHUA U Bbl4ady yKa3aHui pearmpoBaHus Ha
ypesBblyanHble cuTyauuu, nossonsowme obecneunts Ge30MacHOCTb XM3HW U 340POBbSA NIOAEW, COXpPaHEHWs
MaTepuarnbHbIX LIEeHHOCTEW UMW UX MUHUManbHbIA ylepb, BbisBUTb Npobnembl, KOTOpble MOryT BO3HUKHYTb B
pesynbTaTe pearnpoBaHusi Ha YC.

Ons onncanusi pas3sutna YC mncnonbsyetcs mMHdopmaumoHHass mogens [3], 6asvpyrowaecs Ha MOMNOXEHUAX
Teopuun nHgpopmaummn. CyTb ee 3aknioyaeTcs B NpeacTaBreHn guHamukn pas3sutns YC B BMaE B3aMMOCBA3aHHbIX
KOOOBbIX U MH(POPMAaLMOHHLIX NpeobpasoBaHuin. MameHeHus B UC oTcnexuBaloTcs BO BPEMEHHOM WHTepBare t,
KOTOpbIA yCTaHaBNMBAETCA B 3aBMCUMOCTM OT CKragbiBatollencsa obctaHoBku. [Ansa obecneveHns achdeKkTMBHOro
(PYHKUMOHUPOBAHNST aBTOMATM3NPOBAHHOIO KOMMJIEKCA B COOTBETCTBUM C MpeAnaraembiM CUCTEMHbIM MOLAXOLOM
pa3paboTaHbl KOMMMEKCHbIE anropuTMbl (OYHKLMOHMPOBAHUS CUCTEMbI B LIENTOM (Kak B LUTATHOM pexume, Tak U
pexumax UYC), a Takke anropuTMbl B3aUMOAEWCTBUS C BHELWHMMM cucTemMamu 6GesonacHocT (B T. M.
pecny6nmMKaHCKOro ypoBHS).

Cnu1cok ncnonb3oBaHHbIX UCTOYHNKOB:
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3aBegeHun — M.: NspaTenbckuit ueHTp «Akagemumsy, 2003.-512c¢.

2. Oopoxko, C.B. 3awmta HaceneHus n o6bEKTOB B Ype3BblHalHbIX cuTyauusix. PaguaunonHas 6esonacHocTb: nocobue. B 3 u.
Y.1. YpesBblMaiiHble cuTyaumm 1M ux npegynpexaeHve / C.B. Jopoxko, W.B. Ponesudy, B.T. MNycTtoBuT. - ;- n3g. — MuHck:
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3. Wright P.D., Liberatore M.J., Nydick R.L. A Survey of Operations Research Models and Applications in Homeland Security /
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B BbICLUEW LUKOJIE CLLUA
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2. Murck, Pecnybnuka benapycb

Abuwes X.C., fpuy B.B.
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KavecTtBo OﬁpaSOBaHMH 3aBUCUT OT MHOXecCTBa d)aKTOpOB, cpean  KOTOPbIX MOXHO BblAeJIUTb KadyeCTBO
npenoaaBaTesibCKMX KaapoB Kak OAUH U3 KIo4YeBbIX MOMEHTOB B CUCTEME NOAroTOBKM cneunanncToB.

MpakTnyeckn BO BCEX MWUPOBbLIX PENTUMHrax BbICLUMX LUKON Ha nepBbix MecTax yHuBepcuteTbl CLUA:
Fapeapackuii, MpuHcToHckniA, CTtaHadopackuii 1 T.4. Ecnv npeanonoxutb, 4YTO B AaHHbIX aMepPUKaAHCKMX BbICLLNX
LKONax ocyllecTBnseTca Hanbornee kayeCTBEHHAsl NMOArOTOBKA CMELMANMCTOB, TO MHTEPEC BbI3bIBAIOT 3NIEMEHTHI
cuctembl 06pasoBaHMs 1, B HaCTHOCTW, OpraHM3auus negarormyeckomn eaTernbHOCTU.
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Moka3aTenem, xapakTepusylLUM MepPCOoHan BbICUMX Y4eOHbIX 3aBefeHUN, SBMSETCA €ro 3aHsITOCTb.
Cpeon BcCex KaTeropu COTPYOHWKOB HauMeHbllasi AOMs 3aHATbIX MOMHbIA paboynid OeHb npuxoauTcs Ha
npenogaesatenen - scero 52,4%, 4yTb Gonblle - HA ACCUCTEHTOB, KOTOPbIE HE COCTOST B LUTATe YHMBEpPCUTETA.
Takum o6pa3om, U3 BCeX KaTeropuin COTPYAHUKOB aMeEPUKAHCKUX BbICLLMX y4eOHbIX 3aBeeHUI Yalle BCero MMeHHO
npenogasatenu paboTtaloT No coBmecTutTenbcTBy. CrieqoBaTensHO, aMepurkaHcKasi BbiCLUAsi LUKOMa OTNNYaeTcs He
TOMNbKO BbICOKOW MOBUMNBbHOCTLIO CTYAEHTOB, HO U HE MeHee BbICOKOW MOBUNBHOCTLIO NpenogaBaTtenei.

OQHUM 13 OCHOBHBIX MOKasaTenen, onpeaensioWmnX PenTUHIr OTAENEHUA OaHHOro yHuBepcuTeTa cpeam
OTOEeneHnin Bcex YHUBEPCUTETOB, ABMSIETCSA YMCIO BbIMYCKHUKOB, MNONyYMBLUMX paboTy B Hayke. OgHako Bce paboune
MecTa B HayKe OTKpbIBAlOTCA TOMbKO MO MPUOPUTETHBIM HanpaBfeHUsM, KOTopble MeHslTca pa3 B 3-5 net u
ycTaHaBnueatTca denepanbHeiMu Bnactamu. ®epepaneHble Bnactu CLUA duHaHcupyloT dyHOaMeHTanbHble
Hay4YHble UccrnefoBaHUs TONbKO B (POPME rPaHTOB Ha BbINOMHEHNE KOHKPETHLIX MPOEKTOB B OnpeAeneHHbIN nepuos,
BpeEMeHU. YHMBEpCUTET 3auMHTepecoBaH B TOM, YTODObl ero COTPYAHWMKU MOMy4vanu rpaHTbl, NOCKOMbKY NPUMEPHO
nonoBuHy obLien cymMbl YHUBEpCUTeT 3abupaeT ans obecneveHus yyebHoro npouecca, nogaepxaHusa B nopsake
34aHUA 1 T.0.

Korga npodheccop B KakoM-TO YHMBEpPCUTETE MNONydyaeT rpaHT Ha uccnenoBaHus u emy Tpebytotes
MOMOLLHUKM, TO 0O6BABMNSETCA MEeXOYHAPOAHbIA KOHKYPC Cpeau OOKTOPOB Hayk, FAe YMCNOo NpeTeHOEeHTOB MOXeT
pocturatb 200 yenoBek Ha MecTo. [Mpn 3TOM BaXHbIMKU SBNAETCH He hopMarnbHble AOKYMEHTbl, @ CMUCOK Hay4YHbIX
TPYOOB, KTO KOHKPETHO Obln Hay4yHbIM PYKOBOAMTENEM MNpeTeHOEHTa, B KaKOW Hay4yHOW rpynne OH MOAroTOBWII
anccepTaumio, Kakme N3BECTHbIE yYEHbIE Hamucanu eMy pekomeHgauuio. PaboTa BpeMeHHa 1 orpaHmyYeHa CpPOKOM
[ENCTBMA rpaHTa.

Tak e (hakTopoM, NOMOXUTENbHO BAUSIOWMM Ha TPYyA npenogaBaTenen, sBNseTcA onnara Tpyaa u
coumanbHasa 3alluieHHOCTb. [penogaBaTteny aMepuKaHCKMX BbICLUMX Y4eOHbIX 3aBeOeHU OTHOCATCH K XOpOLUO
onnayvBaemMbiM crneyuanuctam. AMepuKaHCKUIM npenodaBatenb, Oyoyyusm MPUHATBIM B LITAT, HE nNpoxoauT
nepruoamnYeckmx KOHKYPCHbIX OTOOPOB, €ro NpakTMYeckn HEBO3MOXHO YBONWUTb UMK NPOBOAUTL Ha neHcuo 6e3 ero
cornacusa. [lo 3TOM NpUYMHE WUMEeTCs OrpOMHOE YUCHO Xenawwux MoMAyYnTb MOCTOSAHHYK [OOSMKHOCTL B
yHMBEpPCUTETE, CnefoBaTenbHO, YHUBEPCUTET MMEET BO3MOXHOCTb BblOOpa npenoaaBaTenen.

Mpu Hanuuum BakaHcKKM B LUTATE YHUBEpPCUTETA 0O BABNAETCA MEXOYHAaPOOHBIA KOHKYPC, B KOTOPOM MOTYT
NPUHMMaTb y4acTue yyeHble 13 Nboi cTpaHbl. Ha kaxaoe MecTo NnpeTeHayT AecATKU kaHamaaToB. B ob6baBneHun
0 KOHKYpCE YKa3bIBAeTCH, KaKMe NEKLUNOHHbIE KYPChl NPEACTOUT YNTaThb M KAKOro Tuna HayyHyto paboty noTpebyetcs
BecTu. Kaxxgbii kaHanaaTt o6s13aH npuexatb M NpoynTatb 0O30PHYH NMEKUMo N0 MaTtepuanam CBOMX UCCrnegoBaHUn
Ons BCEro KONMeKTMBa npenojaBaTtenerd M CTyaAeHToB oTaeneHus. [lpu 3TOM OueHvMBaeTcsl M NieKTopckoe
MacTepCTBO, U YMEHME OOCTYMHO M3naraTb CITOXHbIE Hay4YHbl€ BOMPOCHI, U YPOBEHb BrAAEHUSI QHTTIMNCKUM SI3bIKOM
ONA MHOCTpaHua.

OcobeHHOCTb OpraHuMsaumMu Tpyga nefaroroB aMepUKaHCKOW BbICLUEN LUKOMbI BKIOYAET: couuanbHble
rapaHTun, BbICOKYIO onnaTty Tpyada, NONUTUKY TPyOOYyCTPOWCTBa, CMCTEMY (DUHAHCUMPOBaHWSA MPOEKTOB. Bbicwive
y4yebHble 3aBeaeHus CLUA 310 He Tonbko oGpa3oBaTerbHble yupexaeHns, 6onbluas ux YacTb OCYLLECTBNSIET Takxke
N Hay4YHO-UCCNeLoBaTeNbCKylo OeATeNbHOCTb. PYHKUMOHMPOBAHUE aMEPUKAHCKMX YHMBEPCUTETOB KaK Hay4HbIX
LEHTPOB oOnpedensieT rnaBHyl crneunduky mx npodeccopcko-NnpenogaBaTernibCckoro cocraea. OTnmMunTenbHON
0COOEHHOCTBLIO BY30B TaKke MOXHO Ha3BaTb M TO, YTO YacTb NpenogaBaTeneil UMeeT MHOCTPaHHOE MPONCXOXAEHNE.
Monntuka «nprnobpeTeHns mMo3roBy» paspabaTbiBaeTcs npasutenbcTBoMm CLUA faBHO M JOCTATOYHO YCMELWHO, U
BbiCLUAs LUKONa SABMsieTca O4HOM 13 Hanbonee npuBnekaTenbHbIX cdep ANst MHOCTPaHHbIX CleLManncToB.

Cnncok Mcnornb30BaHHbIX UCTOYHMKOB:
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AHAINN3 NPUMEHUMOCTU U SPDPEKTUBHOCTH
MEXOYHAPOOHbIX ATTECTALUMOHHbLIX TECTOB
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CoBpeMeHHbI  3Tan  pasBUTUA MUPOBOTO COOOLLECTBa XapakTepusyeTcsl Bo3pacTalolen pornblo

O6paSOBaHI/I$|, KOTOpOe nocTteneHHoe npeBpawaeTtcaA B OOWH U3 Ba)KHEWMLLUMX MEXaHU3MOB nogaepxxaHua
KOHKypeHTOCI'IOCOGHOCTVI Ha MUPOBbIX pPbIHKax. Passutne MeXAyHapoaHbIX O6pa3OBaTeﬂbeIX ycnyr, w”n
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WHTEpHaUMOHanu3aumsi obpasoBaHus B LeNoM, npuobpeTaloT peluawrollee 3HadeHMe B MOArOTOBKE
BbICOKOKBANMMUUMPOBAHHBLIX CNeunanmncToB. ATO OOBACHSETCA TeM, YTO MUPOBbLIE PbIHKM Tpyda CTAHOBATCS Bce
©ornee OTKPbITLIMU U MEHee HaLMOoHanbHO 060COBNEHHBIMN.

Ha coBpemeHHOM aTane cyLlecTBYeT GONbLIOE KONUYECTBO MEXAYHAPOAHbIX TECTOB, NPU3BaHHbIX OLEHUTH
pasnuyHble KOMMeTeHUuMn yyalwimxcs. Bce aTu TecTbl paspabaTbiBalOTCs Ha OCHOBE CReayrLMX MPUHLMIOB:
afeKkBaTHbIl oxBaT y4ebHO-NO3HABATENbHOW OESATENbHOCTM, MaKCUMarbHOE COOTBETCTBME  COAEpXKaHus
MeXOYHapOoAHbIX TECTOB U3y4aeMOMy Martepuany, 3Ha4MMOCTb NMPOBEPSIEMOrO COAEepXaHust U obecrneveHne CBS3N
TecToB U Apyrne. Hamnbonee nonynspHbIMU MeXAyHapoAHbIMU aTTeCTaLUMOHHBIMK TecTamu saensitotes PISA, TIMSS
n PIRLS.

PISA — wmexpyHapogHas nporpaMmMa Mo OueHke oOpasoBaTesbHbIX [OCTWXKEHWMA ydawwmxcsa. Lenb
nccrneaoBaHusa OLEeHUTb, obnagalT Nu yyawmecs, nony4ymsluime obuiee obsisatensHoe obpasoBaHue, 3HAHUAMU U
YMEHUSIMU, HeobXoaUMbIMKU AMsi MOMHOLEHHOrO (OYHKUMOHMPOBaHMS B obwecTBe. [1ONOMHUTENBLHO K OLEHKE
o6pasoBaTenbHbIX OOCTWKEHUIA U3y4YaeTcsl BMUSHWE Ha 3TU OOCTUXEHUSI pasnuuyHbiX (pakTOpOB, CBSI3aHHbIX C
yyaLlMUCS U NX CEMbSIMU, LLIKOJNOW U 06pa3oBaTenbHLIMU BO3MOXHOCTSMU, CYLLECTBYHOLUMMMW BHE LLUKOSbI.

TIMSS — mexayHapoaHOe MOHWUTOPWHIOBOE WCCMedoBaHMEe KayecTBa LUKOMbHOrO MaTemMaTuyeckoro u
€CTeCTBEHHOHay4yHoro obpasoBaHusi. OCHOBHOM LEnbio  SIBASIETCS  CpaBHUTENbHAs OLEHKa  KadecTBa
MaTeMaTU4YeCKoro M €eCcTeCTBEHHOHAy4YHOro o0pa3oBaHWsi B HavanbHOM M OCHOBHOM LWkone. WccnepgoBaHve
CMMaHMPOBAHO TakMM 06pa3oM, YTO ero pesynbTaTbl NO3BOSSAT OTCNEXNBaTh TEHAEHUMN YHaCTBYOWNX Kaxable 4
roga. Takum o6pa3om, OCyLLECTBNSETCA MOHUTOPUHT YY4EOHBLIX JOCTUKEHUI YYaLLMXCSI.

PIRLS — mexayHapoOHoe uccrefoBaHMe KayecTBa YTEHUS M NOHUMMaHusA TekcTa. [JaHHoe uccnegosaHue
No3BONSEeT CPaBHUTb YPOBEHb M KAYECTBO YTEHMS U MOHUMAaHWNS TeKCTa yYaluMMNCHA HadarnbHOW LUKOMbl B PasfmyHbIX
CTpaHax Mupa, a Takke BbISIBUTb Pa3nnuns B HaLMOHarnbHbIX cucTemax obpasoBaHus.

Kak un3secTtHO, mnccneposaHne PISA npoBepsno He akagemuyeckme 3HaHWS LUKOMbHUKOB, a YMeHue
NPUMEHSATL 3TU 3HaHWA Ha NpakTuke. [ng aToro 6bInNo NPOTECTUPOBAHO 275 ThICAY LUKOMLHUKOB 13 41 cTpaHbl Mypa
(ato 9/10 mwupoBon akoHomukm). B Tectax PISA cospgaBanmacb mMogenb pearnbHOCTM, B KOTOPOMW HYXHO Oblno
MaTteMaTU4eCKn MOAONTU K PELUEHNI0 NMpakTU4ecKon 3agadn. Tak ke B TeCcTax MaTteMaTuka paccMmaTpuBaeTcs Kak
WHCTPYMEHT MaHUMNynupoBaHUs AaHHbIMU U HeonpeaeneHHbIMU NOHATUAM.

maBHbIM TpeboBaHWEM, NPeabABASEMbIM K MOHUTOPWMHIOBLIM MCCIefoBaHUSAM kavyecTBa obpasoBaHus,
aBngaeTca obecneyeHre CpaBHUMOCTM pe3ynbTaToB, NOMYYEHHbIX B pa3Hble Nepuoabl BpEMEHU Ha pasHbIX BbiGOpKax
UCNbITYEMbIX C  MCMNOMb30BaHWEM  OTMMYAKOLLErocsd MHCTpyMeHTapus. bonbwoe BHUMaHue OTBOAUTCA
cTaHgapTusaunm npouenyp uccnegoBaHus.

Takum o6pasom, MexayHapoAHble aTTeCTauuoOHHble TeCTbl MO3BOMSAKT  YHUMUMPOBATL CUCTEMY
06pas3oBaHus, BbIAENUTbL MAKOCHI U MUHYCbl 06pasoBaTenbHbIX NPOrpaMM pasnuyHbIX CTpaH, nogobpatb eauHbIN
Noaxod K OLEHKe 3HAHUW LUKOMbHUKOB W CTyAeHToB. [lpumeHeHne oOLWmMX HOPM W CTaHOapToB  YCKOPST
WHTErpaumoHHble npoLecckl, u ByaeT AocTurHyTa bonbliass MobunbHOCTb yyalmxcs B cchepe obmeHa 3HaHUAMU U
OMbITOM.

OpHako pedopMypoBaHME C MPUMEHEHMEM 3TUX YHUMPULMPOBAHHBIX CTAHOAPTOB MOXET HeraTMBHO
ckasaTbCsa Ha KayecTBe obpa3oBaHus, Tak kak obpa3oBaHMe BO MHOMMX CTpaHax CTPOWUMOCh HE OAMH rof, C y4eToM
MeHTanuTeTa HaceneHus, MUCTOPUYECKMX OCOBEeHHOCTEW M MOTPeOHOCTEN CTpaHbl, COUManbHO-MONMMTUYECKUX U
reorpadmyecknx ¢aktopoB. M nNoSTOMY HEBO3MOXHO OLEHWUTb Y4alMXCA €AMHOWM LUKanoMn. PaspyLieHue
ycTosBLIENCA OOpa3oBaTeNbHON CUCTEMbI, MOXET CHU3UTb YpPOBEHb OOPa30BaHHOCTU HacerneHus U oTOpoCUTb
CTpaHy Ha HECKOINbKO NeT Ha3az B pa3BUTUK, Tak Kak OyaeT npepBaHa CBA3b MEXAyY NMOKONEeHNsMU.

Cn1CoK MCnorb3oBaHHbIX UCTOYHUKOB:

1. ®opmumpoBaHue obLiecTBa, OCHOBaHHOMO Ha 3HaHuWsIX. HoBble 3aaun Bbicliel Wwkonbl. [oknag BecemupHoro 6aHka // Beck mup.
— 2003

2. Kocesuny A.B. lNocypapctBeHHas nonutuka Poccum B cdepe akcnopta obpasoBatenbHbix yenyr // COOpHWK Hay4YHbIX TPyAoB
«MwupoBas 3koHOMIMKa U MexayHapoaHbli BusHecy. — M.: MU3I, 2005

3. POpreH Konep. Ob6ecneyeHne KayecTBa, akkpegutauma w nNpusHaHue KBaJ‘IVICbVIKaLI,VIVI KaK KOHTPOJibHble MeXaHU3Mbl
€©BpOMNencKoro NpocTpaHcTBa Bbicllero obpasoBanus. // VIHTepHeT-xypHan "Bbicluee obpasoBaHue B Epone”, Tom XXVIII. -
2003. - Ne3. - ttp://logosbook.ru/hee.

9PrOHOMUYECKOE OBECIMNEYEHUE NPOEKTUPOBAHUA
OPUCHBLIX 34AHAN NOBbLILUEHHOUN 3TAXHOCTHU

Benopycckuli cocydapcmeeHHbIl yHU8epcumem UHpopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

KapHueHrko B.O.
Fopdeldyk T.B. — accucmeHm kaghedpn! UMud

K 30aHMaAM NOBbILLEHHOWN 3TaXXHOCTM OTHOCAT Aoma BbicoTOM OT 10 aTaxen, a K BbICOTHbIM 3A4aHUAM — AoMa OT 25 aTaxen.
OuyeBunOHO, YTO B TakuMx Aomax 6e3 nudToB HUKak He obonTUCh. MicTopusi 3HaeT KypbE3Hbl criydaw: B McnaHuu, B KypoOpTHOM
ropogke, noctpounu 47-ataxHbli Heb6ockpéD, ofHako 3abbinu NpedycMOTpeTb B HEM BO3MOXHOCTb YCTaHOBUTL nudT. MoTepu
3acTpoiilLMKa COCTaBUNM He OAvH MUNNuapa gonnapoB. UTak, kakue xe TpeboBaHMs Mbl NpeabsiBrsieM K NudTam B BbICOTHbLIX
3pnaHunax? MNoxanyin, ocHOBHbIX TpeboBaHui 3: 3To 6e30NacHOCTb, CKOPOCTb 0BCMYXMBAHUS MACCAaXUPOB 1 KOMAOPT.
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BesonacHocTb. Kaxapin nudT nogaepxuBatoT HECKOMNBbKO CTarbHbIX TPOCOB (Y CTaH4apTHOro nudTa Takux
TpocoB 6). [laBanTe npeacTaBum, 4To 5 13 HUX obopBanmch. OCTaBLUMIACA TPOC CNOCOOEH BblAEPKaTb OBOMHON BeC
Harpy>XeHHoro nugTa, Tak YTO Aaxe B TaKOW 3KCTPEHHOW CMTyauuu onacaTbcs nageHus He ctout. Kaxabii Tpoc
npoxoanT 4Yepe3 cobCTBEHHOE Xenob4yaToe Koneco B BepxHel 4vacTu waxTtbl. Ecnv oHO HauvHaeT BpalaTbest
CMMLLKOM BbICTPO, TO KOMECO OCTaHaBMMBAETCS aBTOMATUYECKW, BNOKMPYETCa perynmpyownii TpoC U akTUBMPYeTCA
TOpPMO3, OCTaHaBnuBawwuin kabuHy. B cnyyae e oTkasa TOpmMO3a Ha [He LIaxTbl HAaXOOUTCH NPOMbILLNEHHbIN
amopTun3aTtop, OH AeWCTBYeT Hanofobue noayLiku, Kotopas cMardaeT yaap npu nageHun. B coBpeMeHHbIX nugrax
eCcTb 1 Apyrve ycTponcTea ans obecneyeHuss komgopta u 6esonacHocT. MHOrMe NpovM3BOAUTENN yCTaHaBNUBaT
WH(PaKpacHble JaTyuKK, nepecekalolme OBEPHON NMPOEM: ecnv Nyy 3acloHseT nperpaja, Koraa 3akpbiBakoTcs
OBepw, TO BEPU OCTaHaBMNMBAIOTCH U OTKPbLIBAKOTCS, YTOObI HE 3aXaTb BXOAALLETO.

CTtouT Takke OTMETUTb, YTO BeayLume npounssoauTenu nugTos (Toshiba, Mitsubishi, Otis, Kone n gp.) nmetot
CBOWV COOPYXEHMWS (LLUaxTbl UMK BbICOTHbIE BallHW) ANS UCMbITaHWA NUATOB.

CkopocTb obcnyxumBaHus naccaxupoB. B CLUA ana xapakTepucTuku CKOpPOCTM BBENW MOHATUE MHTepBana.
MHTepBan — 370 cpeaHee BpeMsi Noe3aku Tyga M obpaTHoO ogHoro nudTa, pasgerneHHoro Ha yucno nudgTos. B
amepuKaHcknx Hebockpebax Tpebyetcs, 4TOObl MHTEepBan Obin MeHblle TpuauatTu CeKyHA, U CPpefHee Bpems
oxunganuns 6ein npubnuantensHo 60% 13 aToro BpemeHu. Tak, HTepBan MOXHO YMEHbLUUTb 3a CHET yBENMYeHns
ckopocT ABmxeHus nudtoB. Camble ObiCTpble B Mype NuUdThl ycTaHOBMeHbl B Hebockpébe Tan6an-101. Owu
NOAHMMAIOTCA CO CKOPOCTbI 16.8 M/C 1 cnocoOHbI AOCTaBUTL NaccaXxmnpoB ¢ 5-ro Ha 89-1 aTax Bcero nuwb 3a 37
cekyHa. OgHako cnuwkom BbICTpoe M3MEHeHWEe AaBMNEHNS NPUHOCUT ANCKOMOPT, Tak YTo BpsAa N CTOMT oXuaaTb
3[,eCb HOBbIX PEKOPAOB.

[pyron nogxon — 3TO M3MEHUTb Cxemy obcnyxmsaHus naccaxupos. B 3ganHusax seicoton ao 30 ataxen
ucnonb3yeTcsa Knaccuyeckasi cxema: Bce nudptbl 06cnyxuBatoT Bce aTaxu. B Gonee BbICOKMX JOMax NpUMeHsieTcs
Apyron nogxod: N Tbl pasgeneHbl Ha rpynnbl, Kaxaas M3 KOTOpbIX obCnyxunBaeT OnpeaenéHHyo 30HY aTaxew.
Hanpumep, ogHa rpynna nudToB nepemettaetca Tonbko ¢ 1 no 20 ataxu, a Apyras NepeBo3nT naccaxumpos ¢ 21 no
40 atax, npoeaxas 6e3 octaHoBkM nepBble 20. [ns 3a0aHun BbicoTol oT 50 aTaxel Hanbonee adhdpekTnBHA cxema
Sky lobby. Hebockpé® penutcsi No BepTMKanM Ha HECKOMbKO 30H, Kaxdas M3 KOTopbix 0BCnyxuBaeTcs CBOEN
rpynnor noAbEMHUKOB, LUAxXTbl KOTOPbIX pacrnonaralTcsi TOMbKO B OOCMYyXMBaemoW 30HE W He 3aHuMarT
[OMONHUTENBHYIO NNnowaab 3aaHus. U yxxe B npegenax o4HOM rpynnbl B HEW BbIAENAKTCS CBOU CIEMbIE 30HbI.

Tarke MOXHO YMeHbLUMTb MHTEpBar, paspaboTas cneunarnsHble cxeMbl 06cnyxunBaHmsa naccaxupos. C aTon
TOYKW 3peHnst Hambonee nHTepecHa paspaboTka Mitsubishi Electric. Bcemn nudtamm ynpaBnset ogvH KoMnboTep.
Mepen HUM cTOMT 3agada MUHMMM3VMPOBATb pa3gpaxeHue MNacCaxupoB (a OHO MPOMOPUMOHANbLHO KBagpaTy
(haKTNYEeCKoro BPEMEHN OXWUAAHWSA W, KPOMEe TOro, 3aBMCUT OT KONM4YecTBa JTaxew, KoTopble cobpancs npoexatb
YernoBeK), a Takke YMEHbLUMTb CyMMapHbli npober Bcex nudToB. Ons BbINOMHEHWS CBOUX 3ajay KOMMbHOTEP
ncnonb3yeT HEMPOHHYIO ceTb. OH COXpaHsieT AaHHbIE O KONIMYECTBE MacCaXXMpoB B TOT UMM MHOW AeHb U HA OCHOBE
3TOro NpeAckasbiBaeT NacCaXupornoTok Ha Grivkariuee Bpemsi.

KomdpopT naccaxupa — ewwé ogHa HemarnoBaxHasi coctasnstowasi. MHorne nponsBoaMTenu AenatT B CBOUX
nndTax OTNNYHYK 3BYKOM3ONsLMK. Hanpumep, B ckopocTHbIX nudtax Toshiba ypoBeHb wyma coctaBnseT Bcero
nvwb 45 gb. B HekoTopbIx NudpTax cneunanbHbiM 0bpas3om perynupyeTtcs aasneHue. Kpome Toro, MHorne nudtol
camm no cebe ABNATCA AOCTOMPUMEYATENbHOCTLIO. B AaHHOEe Bpemsi nonynspHbl NaHopamHble NUdThl, KOTOpbIE
YCTaHaBNMBAIOTCA C HApPYXHOW CTOPOHbl 3[4aHWS W WMEKT CTeKNAHHble wWaxTty u kabuHy. A B nudTte
HoBo3enaHackoro Hebockpéba Sky Tower npo3payHblid... non. B M'epmaHum NocTpoeH CTEKNSAHHbLIN NUAT, KOTOPbIA
nepemeLlaeTcs BHyTPY OrPOMHOro akBapuyma.

Takum o6paszom, N Thl SABMNSKOTCS OYEHb BaXKHOW YacTbio N0OOro BbICOTHOrO 3aaHus. Beayuime komnaHum
MUpa TpaTSAT MHOrO CUI U CpeacTB Ha To, YToObl 3T NUMTLI CTanu Kak MoxHO Gonee 6e3onacHbiMU, ObICTPbIMUK U
KOMOPTHBIMMU.

CnmncokK MCnonb30BaHHbIX MCTOYHUKOB:
1. BawHwTenH, J1.A. OproHoMuka. Yue6H. nocobue — Munck, F'MYCT BIY, 2010 — 339 c.
2. Membrana [OneKkTpoHHbI pecypc]. — QneKTpoHHbIe AaHHble. — Pexxum gocTyna : http://www.membrana.ru/.

OCOBEHHOCTW NPOLIECCA OBPABOTKW NPEMNOOABATEJIEM
YYEBHOU UHO®OPMALUU U EE NPE3EHTALUA B CTYOEHYECKOU
AYONUTOPUN

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UHgbopmMamuku U paduo3arieKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Kapnosuy E.b.
AwuH K..- K.m.H., OoueHm

AHanutuyeckasi 06paboTka y4ebHON HGOpMaLMK, NoA KOTOPOW Mbl MOHUMAEM CBELEHWs, HanpaBreHHble
Ha opMupoBaHve Yy ByayliMx CneumanucToB NPOEeCCUMOHANbHO BaXHBIX KavecTB, SIBMSIOWMECS OGHLEKTOM
XpaHeHusi, nepejauys U npeobpasoBaHus, npeanonaraeT npeasapuTeribHylo (POPMYNMPOBKY TEMbl 3aHATUS,
onpefeneHve ero LIeneBoli YCTaHOBKW, COCTaBlIeHUe NnaHa, 3HakoMCTBO C Gubnuvorpacduen, nayyeHve Hay4Hoi,
MeTOAMYECKON W creumansbHON NUTepaTypbl, TEMATUYECKMX NEPUOAMYECKUX U3LaHUN, SHUMKMONEOW, CrioBapew,
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obpasoBaTenbHbix cantos. OT6op MHMOpPMaUMKM  OCYLLECTBMNSAETCA Ha OCHOBE MNPUHLUMMIOB  Hay4yHOCTW,
[OCTOBEPHOCTW, HOBM3HbI, MpPodecCcMoHanbHOW HanpaBneHHocTU. B npouecce ee o6paboTku wucnonb3yercs
MHOroo6pasHbIii apceHan KOMMYeCTBEHHbIX W Ka4eCTBEHHbIX METOAOB; MPOBOAATCH ANAXPOHUYECKUN, acrneKTHbIN,
CpPaBHUTENbHbLIN, FEPMEHEBTUYECKUIN, KOHTEHT-aHanu3; BbINOMHATCA Takue NOornyeckue onepauuun, Kak aHanms,
CuMHTE3, o0b6o06LeHne, abcTparmpoBaHne, KoHkpeTusaums. 3asepluaeTca obpaboTka ydebHom wHopmaumm
HOPMYNMPOBKON YacCTHbIX U OBLMX BbIBOAOB, COCTABMEHWEM KOHCMEKTa WM TeKCTa NEKLMOHHOro 3aHATUSA, ero
PEexXnCcCypon, COMPOBOXAAMLIENCA  MbICNIEHHBIM  9KCMEPUMEHTOM W NPOrHO3WpPOBaHWEM  Xoda  3aHATMSA.
OnNTUManbHOCTb, FIOMMYHOCTb, LEMOCTHOCTb, Y6eAnTeNnbHOCTb, Bblpa3uTenbHOCTb MOATOTOBMNEHHOW WHEgOpMaummn
onpefensioT ee Ka4eCTBEHHYIO XapaKkTePUCTUKY.

CopepxxaHve un CTpykTypa y4ebHon nHdopmauum, hopma ee npeseHTaumm AOMmKHbI ObiTb paccymTaHbl Ha
3a[e1CTBOBaHNE CIMyXOBbIX, 3pUTENbHLIX W KWHCTE3NYECKUX aHanm3aTopoB CTYOEHTOB, BOCMPUHUMAKLNX
uHopmMmaumo. 3agavamy  npenojaBaTtens SABMAATCA: pPasBUTME MONOXUTENbHOMO OTHOLWIEHWS K yy4ebHown
UHpOopMauum, cosfgaHve 6naronpusTHLIX NeJarorMyeckux YCcrnoBunW AOns ee  BOCNpUATMA U nepepaboTku,
onpefeneHne HanpasneHuin caMocToATenbHON paboTbl, cnocobcTBoBaHWE (POPMUPOBAHMIO YCTAHOBKM CTyAEHTOB
Ha aKTMBHOE y4yacTue B 3aHATWU, MOHMMaHWIO U buKcMpoBaHuio y4ebHon nHdopmaummn. B npouecce npeseHTauun
yyebHOro matepuana BaxeH y4eT ocobeHHOCTeN ayamTopun (OTHOLLEHME CTYAEHTOB K YMTaemMoMy Kypcy, MOTVBbI
obBy4yeHusa n ap.).

M3BecTHO, 4TO NpodeccuoHanbHoOe CTaHOBMEHUE OCYLLIECTBIIAETCA B AeATENbHOCTU, MOAENupYoLen Tpya
Oyaywero cneunanucta, Korga CTyAeHTbl He TONbKO Ha MPaKTUYECKMX, HO M B NPOLECCE NEKLMOHHbIX 3aHSATUN
nocTaBneHbl B YCroBMs HeobxoAMMOCTM TeOpPeTUYECKOro pelleHust npodpeccuMoHanbHbIX 3adadv. B ceAsu ¢ aTum
nepcnekTMBHbIMW hopmamun npeseHTaumm y4ebHon uHdopMauun SBNSIOTCS MNEKUMOHHbIE 3aHATUS NpobnemHoro
XapakTepa, cosfalolme CUTyauutlo KOTHUTMBHOIO AWCCOHaHca M nobyxaawowme K CamMOCTOATENIbHOMY MOUCKY
y4yebHoM unHdopmauun, nekumn BOBOEM, MEKUUM C 3apaHee 3anfaHMpoBaHHbIMK owmnbkamu, akTUBU3MpYOLLnE
MbICNIUTENbHBIE NPOLIECCHI CTYAEHTOB, YTO obecneynBaeT nepexo U3 paspsaa NaccuBHbIX CriyllaTenemn B akTUBHBIX
YYaCTHUKOB NeJarorn4eckoro rnpowecca.

Bbicokoe kauvecTBO 00paboTkM npenogaBatenem yvebHoOW WHdOPMauuu, TBOPYECKMA MoAxXod K ee
npeseHTauun SBMAAIOTCA MNPUMMEpPOM MNpodecCcMoHanbHOr0O MacTepcTBa, CTMMYNOM  y4ebHO-No3HaBaTenbHON
0eATenbHOCTV CTYAEHTOB, @ Takke MX CaMOCTOATENbHON LieneHanpaBneHHoW paboTel Mo pa3BUTUI0 HEOBXOANMBIX
npodeccroHarnbHbIX KA4YECTB.

CnmMcoK MCnorb30BaHHbIX UCTOYHMKOB;
Bespykosa, B.C. NMeparoruka/ B.C. be3pykoBa - PoctoB H/[: ®eHukc, 2013.
BaiHwteiiH, J1.A. OproHomuka: y4eb. nocobue/ J1.A. BaHwTtenH. - Muxck: TMYCT BIY, 2010.
puranbuuk, E.K. Obyvyaem uHave. Ctpaterns aktuBHoro obydenus/ E.K. Mpuranbuuk [n gp.]. - MuHck, 2003.
Couwonoruyeckas aHuuknoneaus/ nod. obw,. pea. A.H. anunosa. - MuHck: Ben3H, 2003.
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CUCTEMA OCHOBHbIX XXECTOB 115 YINPABJIEHUA
WHTEP®EWCOM NPOIrPAMM

Bbenopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kmuma FO.U.
Kasak T.B. — 0.rcux.H., HayanbHuk ClIrC

XecToBoe ynpaBneHue siBnsieTcs Hambonee yao6GHLIM WU MOHATHLIM CNOCOOOM B3aUMOAEWCTBUS YeroBeka C KOHTEHTOM.
YnpaBneHne ¢ MOMOLLbLIO XeCTOB npegnonaraeT MUHMMU3aUMIO rpadhuyeckoro matepuana, 4To, B CBOK ovepedb, cokpaliaeT
BpeMs 1 cpeAcTsa paspaboTkv npunoxeHuin. Ha ocHoBe MeauinHOM Nporpammbl onpeaenieHbl OCHOBHbIE XeCThl AN ynpaBrneHns
UHTepdencom.

[na ynpaeneHus ayguonneepoM paspaboTaHa cucTema ecToB. CucTemMa OCHOBLIBAETCSl Ha s13blKe >XECTOB
FMYyXOHEMbIX, MEXKYTNbTYPHbIX OCOGEHHOCTEN XeCTOBOro obLieHusl. A3byka Ans rMyXOHEMbIX MHOrOHauuoHanbHa,
4YUCno Noaen, KTO NOCTOSIHHO MOSb3YeTCs KECTOBbIM $13bIKOM, focTuraeT npumepHo 1,5% oT obLuielt YncneHHoCTH
HaceneHusi, a3byka >XeCTOB OCHOBaHa Ha nepegave uHopmauum OgHOWM pyKon 1 3agencTBoBaHa Menkas MoTopuka.
HasBaHusa komaHg paboTbl ¢ ayavonneepoMm CBA3aHbl C onpederneHHbiMu BykBamy 13 asbyku TMyXOHEMbIX, YTO
Nno3BonsieT WMHTYMTUBHO MpeadyraabiBaTb HEU3y4YeHHble paHee XeCTbl Mo HavanbHou OykBe. Menkas moTopuka
nossonsieT 6e3 0cobbIX yCUnniA BINOMHATE MHOXECTBO AENCTBUIA NO YNPaBMNEHN0 CUCTEMON. 3adeicTBOBaHE OOHON
PYK/ NO3BOMSIET NapaniernbHO BhIMOMHATL HECKOMbKO 3a4ay, a Takke ynpaefsiTb CUCTEMONM He NpuBriekas 6onbLIoro
BHUMaHUs B COLIMANbHOM OKPYXXEHWM.

Heobxogumo npoBecTn akcnepuMMeHT no obyd4aemMocTn K 3anoMuHaHWi Habopa XecToB ONs ynpaBreHus
ayavonneepoMm. VcnbiTyemMoMy npefocTaBnsieTcss Habop XeCToB Ans 3anoMuHaHus. [Janee criefyloT KOMaHapl,
CBsi3aHHble ¢ paboTon ayaunonneepa. Vicnbityemomy cnefyeT BbINOMHUTL KOMaHAY C MOMOLLbIO paHee 3anoOMHEHHOTO
Xecta. OKCMEepUMEHT MOBTOPSIETCA 4epe3 onpedeneHHoe KOonMyecTBOo BpeMeHu. B xoge akcnepumeHTa
perucTpupyloTcsi BpeMsi 3anoMuHaHus Bcero Habopa >XecToB, BPEMs M TOYHOCTb BOCMpOM3BEAEHWs ecTa. B
pesynbTate 3KcnepumeHTa GyayT nonyyeHbl AaHHble MO 06y4aeMOCTV MCXOAHbIX XecToB. B akcnepumeHTe GyoyT
npuHMMaTh yyactue 50 ncnbITyembix.

OCHOBHas Lienb 3KCMepUMeHTa COCTOMT B 0Oy4EeHUM UCMbITYEMOro onpeaerieHHOMY Habopy XecToB, a Takke
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NpoBepKe NONyYeHHbIX 3HaHUN.

OKCNepUMEHT NNaHMpyeTcs peanu3oBaTb C MOMOLLBI METOAUK OnpeaeneHnst AoNroBpeMeHHon namatu. Ans
duKcaumMn BpeMeHM M TOYHOCTM BOCTPOM3BEOEHUS WUCMONb3YTCA CEeKyHOOMep M Buaeokamepa. Takke Oyger
YUUTBLIBATLCS CYOBLEKTUBHAS OLIEHKa UCMbITYEMbIX MPY B3aUMOLENCTBUU C ayauonsieepom nogobHeiM obpasom.

OKcnepyMeHT MOMOXeT B [JokasaTenbCcTtBe 3(PAEKTUBHOCTM WUCMOMNb30BaHUSA OaHHOW CUCTEMbl XXECTOB.
MonyyeHHbIN Habop >xecToB GyaeT UCNonb3oBaH B APYroM 3KCMEPUMEHTE MO CPaBHEHMIO C FOTOBbLIMW CUCTEMaMU
XKeCTOB Ansi ynpasneHus MeauiHbIMy nporpamMmmamu.

Cnmncok Mcnonb30BaHHbIX MCTOYHUKOB:

1. LWynewiko N.I. Teopusi n npakTnka UHXEHEPHO-NCUXONOMMYECKOro NPOEKTUPOBAHUSA 1 3KCNepTu3bl: yy4eb.-metod. nocobue / U.I.
Lynenko. — MuHck : BI'YWP, 2010. — 120 c.

2. WHtepHeT-xypHan «KuHecuka» [OnekTpoHHbIi pecypc] -2010-2014. — Pexum pgoctyna: http://kinesica.com.ua/articles/jazyk-
zhestov-gluhonemyh.

COBPEMEHHBbIE nNoaxoabl K OPrAHU3ALUKU NEKUNOHHbIX
3AHATUN B TEXHUYECKOM BY3E

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduoanieKmpoHUKU
2. Murck, Pecnybnuka benapycb

Kydpetiko M.B., Jlucosckas [.A., BawunuHa O.A.,
Kapnosuy E.B.- cmapwut npenodasamernb

Ha coBpemeHHOM 3Tane pasBuTWSA BbiCLUErO 0Opa3oBaHWA B MpenojaBaHuM BCE Yalle MCMonb3yTcs
MynbTUMeaunHble cpedcTea. Kak n nbas TexHnyeckas MHHoBaUmMs, oHa TpebyeT MeTOANYECKOro OCMbICreHns.[1]

YAo6CcTBO MynbTUMEAWNHbLIX CPEeACTB 3akfiovaeTcs B TOM, YTO MOXHO MPOWMMIOCTPUPOBATL MaTtepuan
cxemamu, potorpadmammn (Hanpumep, MOpPTPeTbl Y4éHbIX). WHTepecHO Takke uWcCnonb3oBaTb B KavecTse
UNNIOCTPALMIA NCUXONOrMYECKUX ABMEHNI hparMeHTbl Xy4OXECTBEHHBIX UMK AOKYMEHTarnbHbIX hnnbmoB. BmecTte co
CTYAEHTaMN MOXHO WX aHanuampoBaTb, BbISBMAS OCOOEHHOCTW M TUMWYHOCTb 3TOrO KOHKPETHOro criyyas. I9To
Nno3BONseT pasBMBaTh NPOPECCMOHANLHOE MbILLNEHNE U YYBCTBUTENBHOCTL K NCUXONOTMYECKUM SABNIEHUSIM B XXN3HMU.

Kpowme TOro, onpeaeneHvs NOHATUN, 3addUKCMPOBAHHbBIE Ha 3KpaHe, NyYlue BOCNPUHUMAIOTCH, YEM Ha CrnyX.
MoxHo nopaboTaTtb Hah akueHTamu B OnpeaeneHnn, nog4yepkHyB 0COBEHHOCT TeopeTUYeckoro Noaxoaa, B pamkax
KOTOPOro OHO AaHo. Kpome Toro, npu onope Ha onpegefieHMe MOXHO MOMPOCUTb CTYAEHTOB nogobpaTtb npumepsl,
rnokasasB BO3MOXHOCTW €ro npakTu4ecKoro UCrosnb3oBaHus.

Hapo yuuTbiBaTh, YTO NpeseHTauus 3TO TOMbKO OMOPHbLIA KOHCMEKT MeKuMn, MUHMMarbHOe KONUYecTBO
UHOpMaLuM, KOTopoe AOIMKeH 3aduKcupoBaTb CTyAeHT. Bcé octanbHoe (npumepsbl, MHTepnpetauum u T.4.)
npenofasaTenb pacckasbiBaeT, packpbiBas cogepxaHue Tembl.

CnegyeT OTMeTUTb, 4TO WCMNOMb3OBaHWE MyrnbTMMeaua B y4ebHOM Mpouecce He orpaHuyvMBaeTcH
UCMOMNb30BaHWEM Npe3eHTauui, Cloga Takke HY)XXHO OTHECTU UCNOSb30BaHUE B1aeoMaTepmanos.

Buaeo Ha nekuuu - 3To BO3MOXHOCTb NoKasaTb NPOLIECC, KOTOPbIN HEmMb3a No pagy NpUYvH OCYLLECTBUTL B
ayauTopuu, a Takke AeMOHCTpaumsa cobbiTus nMeroLLlee NCTopUYeckoe 1 KynbTypHOE 3HaYeHue.

MaBHOE nNpPenMMmyLLEecTBO MyNbTUMEeAMa COCTOUT B BO3MOXHOCTM  UCMOSb30BAHUA WHTEPaKTUBHOIO
B3aMMOZEeNCTBMA npenodaBaTens-nekropa kak ¢ nmporpaMmHo-annapaTtHbIM CPeACTBOM, Mpegnonaralowmm obmeH
TEKCTOBbIMW KOMaHAaMu 1 OTBETaMW, Tak U OAHOBPEMEHHOe obLLeHne CO CTYAEeHYECKON ayanTopuen - BOSMOXHOCTb
3agaBaTb BOMPOChHI, CreauTb 3a 3MOLMOHarbHONM 06paTHOM CBA3bIO.

MeToaundeckas npobnema, cToswasa nepes npenogasaTenem, KOTOpbI FOTOBUT MyNbTUMEANNHBIE NEKLNN,
3akniovaeTca B onpepeneHnn Mepbl  aktuBHocTM. Cama opma  NeKUMOHHOTO  U3MNOXEeHUs  MHdopmaumm
npepnonaraeT 60MbLUYI0 akTMBHOCTbL npenodaBatens. Kpome Toro, 3ameyartenbHbIM BapuaHTOM pasBUTUS NeKuun
CTaHOBUTCH CO34aHUe Yyyalmmmncs CobBCTBEHHbIX BbIBOAOB, CXeM, KoTopble OyAayT CTMMynupoBaTb passBuTue
CTYAEHTOB KaK Y4€HbIX U NPaKTUKOB. M 310 ABNSAETCA NepcnekTnBon passntusa MHOOPMaLMOHHBLIX TEXHOMOTUIA.

Vcnonb3oBaHne TeXHOMOrMKM MynbTUMEeAMa akTUBU3UPYET MpoLecC npenojaBaHus, NoBblIlLAET WHTepec
CTYOEHTOB K M3y4aemon ancumnnuHe n addeKTMBHOCTL y4ebHoro npouecca, No3BonsAeT 4OCTUYb GonbLUen ryouHbl
noHnmaHus y4yebHoro matepmana, BHOCUT CYLLECTBEHHbIE U3MEHEHVS B AeATenbHOCTb npenogaBaTensi, U3MeHAeT
ero ponb u dyHkumm. OgHako ee ucnonb3oBaHve TpebyeT YpesBblYanHON NPOAYMaHHOCTN 1 obocHoBaHHOCTU. Men
1 JOCKa B HEKOTOPbIX Cryyasx nydwe. [leMoHcTpupyemas pearnbHas Mogerb 3a4acTylo MOHATHEE BUPTyanbHON.

[NaBHOE MPEMMyLLECTBO MyMbTUMEOWUWHBIX NEKUUA COCTOUT B BO3MOXHOCTM  MCMOMb30BaHUS
WHTEPaKTMBHOIO B3aVMOAEWNCTBUA MpenofasaTtens, Kak ¢ nporpaMMHbIM CPEeACTBOM, Tak U OAHOBPEMEHHOE
oblweHne co cTygeHyeckow ayaumTopuen. BHegpeHve MynbTMMegma TexHOMNOrui cnocobcTByeT MNOBbILLEHUIO
MoOTUBaUMN OOyYeHUs CTYyAeHTOB, 3KOHOMUM yyebHOro BpemeHu, Gonee rnybokoMy yCBOEHWMIO MaTepuana Ha
3aHATUAX. Vcnonb3oBaHne KOMMbIOTEPHBIX CPeACcTB 00yyeHns B npodieccMoHanbHOW MOAroTOBKE CheuvanucToB
penaet y4yebHbIi npouecc Gonee HarnsgHbIM, OUHAMWYHBIM, TBOPYECKUM, WHTEHCWMBHBIM W MOAHMMAaeET ero Ha
HOBBbIN, COBPEMEHHbIN YPOBEHb. [1]

CnmMCcoK MCNosb30BaHHbIX UCTOYHMKOB:

1. Nsyauc, B. A. MeTtoguka npenopasanus ncuxonoruu. 5-e nsa./ B.A. Nayauc. — Cn6.: «Mutep», 2007. — 192 c.

2. Knemewosa, H. B. MynbTumeaua kak guaakTudeckoe CPeAcTBO BbICLUEW LUKONbl: Auc.kand. ned. Hayk:13.00.02 / H. B.
KnemewoBa. - KanunuHrpag, 1999. - 210 c.
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3. CemeHoBa, H. I'. Co3gaHue 1 npakTuyeckasi peanvsaumns MynbTuMeaninHbix kypcoB nekumn / H. . CemeHoBa. - OpeHbypr :
ory, 2004. - 128 c.

NcuxosiorM4YECKUME OCOBEHHOCTU JINHYHOCTHU
NMPOrPAMMUCTA

Benopycckuti cocy@apcmeeHHbIl yHU8epcumem UuHhopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapyce

Jlanwwuna A.A, MannHosckas [.B

ledpaHosuy FO. A. — accucmeHm.

Onpep,eneHbl 3a4a4un, BblgeneHbl Kn4yeBble NOHATUA. PaCCMOTpeH NporpaMMUCT Kak JIMYHOCTb C €ero nHamsuayanbHbIMU U
YMCTBEHHbIMU 0COBEeHHOCTAMMN.

lpoepammupogaHuUe — 3mMo He MPOCMo UCKYcCcmeo, a cocmosiHue dywu. 1o upoHuu cydbbbl Yennosek, U3MeHSsIs
U cogepuieHCmaysi KoMIblomep U3MeHsiemcsi o e2o enusHueM u cam [1].

[MporpammuncT - cneumanucT, 3aHMMarKLWUNCA HanMcaHMeM M KOPPEKTUPOBKOW NporpaMM 1151 KOMNbOTEPOB
(nMoBbIX BBIYMCAMTENBHBIX YCTPOWCTB), TO €CTb MporpammupoBaHneM. [lporpamMmMupoBaHne — 3aHATUE He U3
npocTbix. OBy4MTbCA MPOrpaMMUPOBAHUI0 AEUCTBUTENBHO HenpocTo. [podeccnoHanbHbIi NPOrpaMMmUcT — 3TO
yenoBek, KOTOpblM haHaTMYHO MpedaH CBOeMy ferny, rOTOB CyTKaMy COCTaBMsiTb CrOXHeWWe anropuTmbl, B
OyKBanbHOM CMbICIE CIIOBa He OTpbIBasiCb OT KOMNbloTepa [2].

Hepegnko nporpaMmucTamMmm HasbiBaloT CMELMANMCTOB, KOTOPbIE KaKMM-TO 00pa3oM CBsA3aHbl C 0OCNyXMBaHNEM
KOMMbIOTEPHON TEXHUKW. OTO HeBepHOo. B HacTosiee BpeMs TpyAHO HaWTU cdepy AeATenbHOCTW, TAe He
npuMeHsnucek G6bl KoMnbloTepbl. ECTb niogn, co3gatowime HOBblE KOMMBLIOTEPLI, €CTb Te, KTO y4acTBYeT B npouecce
cbopkn. EcTb Takue, KTO 3aHMMaeTcs MocneaylolyM peMOHTOM W obcnyxuBaHuem TexHuku. U yx, KOHe4Ho,
nonb3oBaTenu, BbINOMHAKLLWME paboTy B rOTOBbIX Mporpammax. A BOT CO3[AaHMEM 3JTOrO MPOrpamMmMHOro
obecneyveHns kak pas U 3aHMMaKTCS NPOrPaMMUCTbI.

[MporpammupoBaHne cTaHOBMTCA MaccoBoWn npodpeccuein. OgHako Hago MMeTb B BUAY, YTO cendac 3To,
noxanyn, camas TpyaHasi U3 BCEX MacCOBbIX Npodeccuit, NpuyemM, K coxarneHuo, aTa TPYAHOCTb He NpusHaHa B
JormkHOW mepe. TpygoHOCTb 3aknioyvaeTcss B TOM, YTO MMEHHO MpOrpamMuCTbl HenocpeaCcTBEHHO YnuparTcsl B
npegenbl YenoBeYecKoro No3HaHUs B BuAE anropuTMUYECKW HepaspeluvMMblX Npobrem u rmy6okux TanH paboThbl
rofloBHOro mo3sra [3].

B cBA3M cO 3HauMTENbHbIM PacnpOCTPaHEHMEM B COBPEMEHHOM OOLLECTBE BbIMUCIIUTENBHOW TEXHUKN U,
COOTBETCTBEHHO, MPOrPaMMUPOBAHUS Kak poda [JdeATenbHOCTM B HacTosillee Bpemsi MNoTpebHoCcTb B
npodgeccrMoHanbHbIX NporpaMMmUcTax B pasBUTbIX CTpaHax M CTpaHax TPeTbero Mupa 3HadyuTerbHO NPEeBOCXOAMUT
BO3MOXHOCTM BbICLLETO 06pa3oBaHMs Mo NOArOTOBKE HA COOTBETCTBYHOLLMX CneumanbHocTax. B cBa3n ¢ 3TUM, o4eHb
LUMPOKO pacnpocTpaHeHO camoobpa3oBaHWe MNpPOrpaMMUCTOB M MpodpeccuoHanbHas AeaTenbHOCTb B obnacTtu
nporpaMmmMupoBaHust 6e3 nonyyeHusi hopmasnsHoro ob6pasoBaHMs MO COOTBETCTBYHOLLEN CeLnanbHOCTY.

3apava Kaxgoro nporpaMMucTa - co34aTtbh XOPOLUylo Mporpammy, T.e. NporpaMmy, Kotopasi HagexHa (3aBucut
TONbKO OT CBOWX [OEWCTBWM), yHMBepcanbHa  (Mporpammy  MOXHO  FlerkO  WM3MEHUTb, KOrga  HyXXHa
nepegenka), coeBmectuma (NporpaMmy MOXHO MEepPeHecT! C OOHOro KOMMbioTepa Ha APYron € MWHUMaNbHbIMU
n3meHeHusiMK), ygobountaema (XOpoWO MOHMMaema nosfb3oBaTenemM), addgekTuBHa (peanu3yeT Hambonee
adpekTBHBIN cnocob pelueHns 3agaum) [4].

MporpammucTel fomKHLI 06NagaTh HE TOMbKO TEXHWKO-MATEMaTUYECKUM CKMaZoM yMa, HO U HecTaHO4apTHbIM
MbliLnieHneMm. MNporpaMMucT gormkeH obnagatb TakMMyM HE3aMEHMMbIMU Ka4eCTBaMm, Kak ynopcTBO, TEPMNENUBOCTL U
Bblaepxka. Kpome Toro, nmporpammMupoBaHuMe — MOCTOSIHHO pasBuBatoLlasics obracTb, NO3TOMY MNpOrpaMmmMucTy
Bcerga npuaérca aganTupoBaTbCs Nog HOBble TEXHOMNOMMM U u3yyaTb YTO-TO HoBOE [2].

Camo Hanu4yume ncmxonormyeckon aedopMaumm y Kakor-nmbo npodeccuu, Kak npaBuno, 4OCTaTOYHO CrOPHBIiA
MOMEHT BBMAY TOrO, YTO Yy pasHbiX NOAEN OHa MNposBnseTcs no-pasHoMmy. OgHako o6Lylo TEHAEHUMIO MOXHO
BbIAENUTb U, NOXanymn, HacTano TO BPeMs, KOr4a MOXHO AOCTaTO4YHO CMENO roBOpPUTb, YTO NMPOrpaMMUCTbI BCE e
UMEIOT CBON OCODOEHHbIA NMCMXONOrMYeCKMn NopTpeT KOTOPbIN 0ByCcnoBneH nx NpogeccroHanbHOW AeATENbHOCTHIO
5].

[l.]ﬂMHHOCTb YerioBeka B KOMMbOTEPHOM Mupe — [cmxonorns, negarorvka [ ONeKTpoHHbIN pecypc ]. — ONeKTPOHHbIE AaHHbIe. —
Pexum goctyna: http://www.kazedu.kz/referat/19952

2. MporpammuncT [ ONeKTPoHHbIN pecypc ]. — ONeKTPoHHbIe AaHHble. — Pexum goctyna:
http://ru.wikipedia.org/wiki/%CF%FO0%EE%E 3%FO%EQ0%E CYHECHEBY%F1%F2

3. Mcmxonoruyeckan gedopmauusi NPorpaMMUCTOB [ NEKTPOHHBIN pecypc ]. — ONEeKTPOHHbIe AaHHble. — Pexium goctyna:
http://habrahabr.ru/post/138912/

4. MNpodeccusi nporpaMmmmncT: 0CoBeHHOCTU, NEPCNEKTUBBI N CITOXHOCTU [ ONEKTPOHHBIV pecypc |. — ONeKTpoHHble AaHHble. —
Pexuvm goctyna: http://naim27.ru/staty/professiya-programmist-osobennosti-perspektivy-i-slozhnosti

5. OcobeHHOCTM Npocheccun nporpammmucta [ ANEKTPOHHBIN pecypc ]. — DNEeKTPOHHbIE AaHHble. — Pexum gocTyna:
http://devdelphi.ru/?p=2697
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STAMNbI ADANTAUUUN CTYOEHTOB-NMEPBOKYPCHUKOB K
ycnosusam ObYYEHUA B BY3E

Benopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. Murck, Pecnybnuka benapycb

Medeedckuti O.B.
Kapnosuy E.B.- cmapwut npenodasamerb

Mpouecc 06y4YeHns NEPBOKYPCHUKOB XapakTepuayeTcs 60MbLIOV AUMHAMUYHOCTbLIO NCUXUYECKUX NMPOLIECCOB M COCTOSIHUNM,
KOTOpble ODOYCNOBNEHbI U3MEeHeHMeM coumanbHoi cpefbl. B 4acTHOCTW, 3HAaKOMCTBO C y4eGHbIM 3aBefeHWEM Y 3HaYUTENbHOM
YacTM MOMOAEXMN CONPOBOXAAETCS [AesafanTauven, KoTopas Bbl3BaHA HOBW3HOW CTYOEHYECKOro craTyca, MOBbILEHHbIMM
TpeGoBaHUAMM CO CTOPOHbI NPOGECCOPCKO-NPenoaaBaTesibCkoro CocTaBa, HanpPsHKEHHOCTBID U XXECTKUM PEXMMOM OGy4eHus,
yBenuyeHmem obbema caMocToATENbHON paboTel U Ap. Bece aTo TpebyeT OT NepBOKYpCHMKA 3HAYMTENbHON MOBUIM3aummM CBOUX
BO3MOXHOCTEWN AN YCMELIHOTO BXOXAEHWSI B HOBOE OKPY)KEHUE M KAYECTBEHHO MHOW PUTM XKU3HEOEATENbHOCTU.

B 3aBMCMMOCTM OT COLUMO-KYNbTYPHbIX OCODEHHOCTEN, AN KaXOoro CTyAeHTa agantauusi MoXeT
NPOVCXOANTb C OnpefenéHHbiM Habopom TpyaHocTen. BbigensoT cneayowme nepuogbl ajantauuMu CTyOEeHTOB-
NPOBUHLINANOB K HOBOW cpeae.

Mpouecc aganTauMm HayMHaeTcs OO MNOCTYMSIEHMS B BbiCLUME W CpedHuWe crneuuanbHble yy4ebHble
3aBefeHusa. Bbibop 6yaylen cneumanbHOCTM BapbupyeTcsl OT CaMOCTOATENbHOrO pelleHus [0  MNOMHOro
noAYMHEHWs BONe poauTenen, NoyTyM Bce MOCTynatLlmMe CornacoBbIBalOT CBOM OENCTBMSA C coBeTamu cTapumx. Ha
9TOM 3Tane HauyuHaKTCs nepBble TpyAHOCTU. Ecnn nHnumnatuea m pewweHune o BbiGope ToW Nnn MHOWM cneunanbHOCTH
npuHagnNexuT poauTensam, Gonbliasi BEPOATHOCTb, YTO Y abuTypueHTa, U3-3a ero manon npuyactHOCTM K 3TOMY
BbIGOpY, chopMUpyeTCs OLuyLeHWe HenpaBWbLHOCTW AaHHOro Bbibopa, U B crieAcTBuM, aganTtaums K obyyeHuio
OyneT npoucxoaouTb CrnoxHee W Gonee ANUTENbHBIN Mepuon BpeMeHwu. [MpensaTcTBMEM Ha MNyTWM K YCNELUHON
apjanTaumm siBnsietcs Ooree HWU3KMA ypoBEHb 3HAHMIW GonblUMHCTBA abUTYpUEHTOB Ha MOMEHT MOCTYMMEHWUS,
KOTOpbIV YCTynaeT YPOBHIO rOPOACKUX CTYAEHTOB (3TO CNeACTBME HEXBATKM KBanMdULMPOBaHHbIX KaipoB B cenax u
MarneHbKUx ropofax u cnabas MOTMBMPOBAHHOCTb LUKOJNTbHUKOB K MOJTYy4EHWI0 OOMONHUTENBHBIX NPeaMETHbIX 3HaHWUIA
camocTtoaTensHo). CnegoBaTenbHO, BO3HMKAET YyBCTBO yLIEpOHOCTM nepes ropoackumMmn abutypueHTamm.

B aTOT nepuog npoucxoauT 3HAKOMCTBO CO Cpedon KpymHOro ropoga, BblpaboTka opueHTauuu B ee
npegMeTHo-BeLLEeBbIX anemMeHTax. OueHKa 3NeMEHTOB cpefbl C TOYKM 3peHUst COOCTBEHHOWM CUCTEMBI LIEHHOCTEN. B
3TOM 3Tane BO3MOXHa MOAepHU3auusi CBOEW CUCTEMbl LIEHHOCTEW MNOA4 BRMSIHUEM cpedbl KPYMHOro ropoaa.
MpoBuHUManbI, npuesXawline B KPYMNHbIA FOPOA4 MNOCTaBreHbl Neped HeobXoaAMMOCTbIO OBMAAEHUS HOBbLIMU
HOpMaMW, UEHHOCTAMMW, MpeacTaBneHusaMun, npasuramu, npeannucaHusaMmu, orpaHuyeHusiMU, OXBaTbiBaOLWWUMU U
pernaMmeHTUpPYOLLNMU MPaKTUYECKN BCE CTOPOHbI UX KU3HU.

TpyaHOCTW, KOTOpble 3aMeansAlT aganTaumio B 3TOM Nepuoge CBs3aHbl C: YCTPOWCTBOM Ha XXUTENbCTBO;
OTCYTCTBMEM  POAUTENbCKOM  OMNEKU U KOHTPONS; cnaboi  NpPeeMCTBEHHOCTbIO  Mexay  CpenHen
o6Leobpa3oBaTenbHOM 1 BbICLLEN UMW CPEAHEN CneLmanbHOM LWKOMONW; OTCYTCTBMEM MHAMBUAYANbLHOIO Noaxoaa co
CTOPOHbI NpenogaBaTterneit; OTCYTCTBUEM CUCTEMHOMO KOHTPOSS 3a X040M Y4€6bl; HECHOPMUPOBAHHOCTHIO HABLIKOB
obLeHus.

Mpy HenpaBwubHOM BbLIOOpPE anropUTMa agantauuMum MOryT BO3HMKATb TakMe HeraTUBHblE SIBNIEHMS Kak
ynoTpebneHne ankoronsi, HapkOTUKOB, HapyLUEHUE MpaBonopsiaka, y4ebHOW OMCUMNuHLI, cnabasi ycneBaeMoCTb.
KopHn npobnembl cBsi3aHbl C HEBOCTPEOOBAHHOCTLIO CTYAEHTOB B By3€, OTCYTCTBMEM MOAAEPXKKM U MOMOLUU CO
CTOPOHbI NpenoaaBaTenen, KypaTopoB, BocnuTaTenen obLwexmnTums.

Mpn BO3HMKHOBEHWM «CTOMOpa» B CaMOpPa3BUTUKM, camMopeanu3aLuu unuM axkTUBHOCTM WHAMBMUAA
coumanbHaa agantauusi NPOUCXOAWUTb HEe MOXEeT WM MpPoUCXOAMT He B [OOIMKHOW Mepe, kak Toro TpebytoT
XW3HeHHble obcToaTenbcTBa. OAHMM M3  NyTEn peLueHus AaHHoM npobnembl  aBnseTca pabota no
WMH(OPMUMPOBAHUIO OBLLECTBEHHOCTU O HANMMYMK cneumdnyYecknx TPYAHOCTEN Npu agantaumm K y4ebHoOMy npoueccy
B By3e M OKOIOBY30BOW cdepe Yy CTyAeHTOB-MpPOBMHUMANOB, a Takke 6Gonee rnybokoe wu3yyeHne crnocobos
agantaumm Hawmx OgHOrPYNMNHUKOB U TOBApPULLLEN.

Cnu1cok ncnonb3yemon nurepaTypbl:
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OCOBEHHOCTU OPTAHU3ALIMK PABOYEIO MECTA
OMNEPATOPA CBA3U
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Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3aneKmpoHUKU
2. Murck, Pecnybnuka benapycb

lMawkoeckas 1O. [].
BatiHwmelH J1. A. — kaHO. ricuxos. Hayk, npogeccop

OpraHusauma paboyero mMecta SIBMSIETCS OAHUM U3 3HAYMMbIX HanpaBrneHWn 3MEKTUBHOCTU AESTENLHOCTU Moboro
npeanpusitTusi, B TOM 4ucre M novtoBoro. B cBsisu ¢ aTuM HeobxoanMo yunTbiBaTb psii 0COBEHHOCTeN NpPOU3BOACTBEHHOMO
npouecca NOYTOBOW CBSI3U C LIENbIO NOBbILLIEHUS npon3BoAnUTENbHOCTU Tpyda onepaTtopoB CBA3U Ha pa60HeM MecTe.

B ycnosBuax nepexoda K PblHKY pesko BospacTaeT posfib 3PMEKTMBHOM opraHusaumm paboyero mecta
nepcoHana npednpusatna. OBopydoBaHWe, WHCTPYMEHTbI, MaTepuarnbl, OTBevalolme TpeboBaHMAM HayyHON
opraHusauuv Tpyaa v onTUManbHO pasmeLleHHble Ha pabovyem mecTe, NO3BONAIOT UCKIIOYMTL NULIHUE, HeyaobHble,
YyTOMUTENbHbIE ABUXEHNS U TEM CaMbIM COKPATUTb BPEMS BbINOMHEHUSA paboTbl, YMEHbLUMTL CTPECC, TPaBMaTh3M,
npod3abonesaHns.

CerogHa B Halwewn cTpaHe OAHUM M3 KpynHbiX pabotopaTtenen sasnsetca PecnybnukaHckoe yHuTapHoe
npeanpusaTve nodtoBow cBA3n «bennouTax». [Ans 6ecnepeboiHOro NpeaocTaBneHNs KayeCTBEHHbIX YCMyr NOYTOBOW
cBs3K opraHm3doBaHHO 6onee 20000 pabounx mecT Ha Bcen TeppuTopum Pecnybnukm Benapyck. TpeTb COTPYAHNKOB
— 9TO onepaTopbl CBS3W, HEMNOCPEACTBEHHO 3aHUMAIOLLUMECH OKa3aHWEM OCHOBHbIX, AOMOMHUTENbHBLIX W
HenpoMUnbHBIX YCNYr HAaceneHnio Yepes3 pas3BuUTyo CTALMOHAPHYIO U NEPEeABMKHYIO CeTb OOBEKTOB NMOYTOBOWN CBA3M
(OorMC).

Mpy opraHusaummn paboumx MecT M Tpyda onepatopa CBA3W MMeeTCs psf CYLUEeCTBEHHbIX OCOBeHHOCTew,
BbITEKAIOLMNX U3 Crieumdukn Npon3BoACTBEHHON AEATENBHOCTN NO NpUemMy OTnNpaBneHnii, NnaTexen n ap.

Bo-nepBbIX, HEOGXOAMMO y4UTbIBaTL TO, YTO MEPCOHan MOCTOSAHHO B3aMMOAENCTBYET C KnneHTamu. B ceoen
paboTte onepaTopbl CBA3W CTankMBalwTCad C npobnemamu, KOTOpble MOryT YCMAOXHATb BbINOMHEHWE UMW
npodpeccnoHanbHbIX 3ad4ady nNpyv  B3aWMOAEWCTBMM C  «TPYAHbIMMY»  MOMb30BaTeNsAMW MOYTOBBLIX YCNYr, YTO
NOAKPENNAETCH eXerofHblM POCTOM KonmyecTsa xanob. Mpu aToM, Ana npegynpexaeHns HeraTMBHbIX NOCNEACTBUIA
COTPyAHUKaM HeobOXOAMMO MOHMMAaTb W aAeKBaTHO YNpaBnsATe CBOMM MOBEAEHMEM, HO [Afs 3TOro  HyxHa
onpepeneHHas meToguyeckas ocHosa. Hanpumep, y 6GaHkoBckux paboTHMKOB oOTpaboTka HaBblka OOLIeHMs C
KMMeHTaMn NPOUCXOAMNT Ha TPEHUHrax, BKIOYEHHbIX B rpadmk paboTsl (Harpysky). B PYTT «bennoyta» ectb wWTaTHbIN
ncmxoror, obpalleHns K KOTOPOMY OCYLLECTBNSieTCS BHe paboyee Bpems.

Bo-BTOpbIX, OnepaTop cBA3n paboTaeT C MaTepuarnbHbIMWU LIEHHOCTAMWU (OAEHEeXHas HanuyHOCTb, NOYTOBbIE
onpasrieHns u T.4.), 4To TpebyeT 0coboro BHUMaHUs, HanpsxkeHusi, ymernme pabortatb 6e3 ownbok. A Takke Hannyme
TaKMX Ka4eCTB NMMYHOCTM KaK OTBETCTBEHHOCTb, YECTHOCTb U MOPSA0YHOCTD.

B—TpeTbux, Npn B3auMOAENCTBMM C KITMEHTOM M OKa3aHuu YCnyr ornepaTop CBS3W BCE onepauun npoBoauT Ha
aBTOMaTusupoBaHHoOM paboyvem mecte (APM). APM BkntovaeT B cebsi cneumansHyo koMmnbloTepHyto cuctemy (CKC):
MOHWUTOP, CUCTEMHbIN Brok, MogdeMm, dumcKanbHbIA PErMcTpaTop, BeChl, CKaHep LUTPUXOBbIX KOAOB, CUMTbIBATESb
NNacTUKOBbIX KapToyek. ABTOMAaTM3auMs BbIMOMHEHUS] BCEX MOYTOBbLIX Onepauuii OCyLLEeCTBMSETCA Ha OCHOBAaHWUM
NpuUKNagHoro nporpammHoro obecnevenuss — nakeT «[louyta». B pesynbTaTe onepatop CBA3W [OSKEH WUMETb
COOTBETCTBYHOLLYIO KBanudukaumio npy paboTte ¢ BbilenepeyncneHHbIM 06opygoBaHmeM.

CTtont OTMETUTb, YTO OpraHuM3aumsa pabodvero mecta onepaTopa CBS3M OCYLLIECTBNAETCH Ha OCHOBaHUM
Tpeboannn CanlnH 9-131 PB 2000 «I'rmennyeckne TpeboBaHNS K BUGEOAUCTINIENHBIM TEPMUHANAaM, 3NEKTPOHHO—
BbIYMCIINTENBHBIM MallMHaM 1 opraHusaumm paboTbi» U B COOTBETCTBUM C [MpaBunamMun oxpaHbl Tpyga Ha obbekTax
noytoBoi cBas3nm Pecnybnukn bBenapycb [1], B KOTOpbIX He Y4MTbIBAKOTCA: aHTPOMOMETPUYECKME TreHAepHble
ocobeHHocTM (onepatopamu cBA3n  PYI  «Bbennoyta» paboTaloT TONbKO KEHLUMHbI); MPEeUMyLLEeCTBEHHbIe
BO3MOXHOCTW YerioBeka N TEXHNYECKMX CPEeACTB MO BbIMOSIHEHUIO ONpedeneHHbIX 3a4a4y; TexHWYeckas acTeTuka u
ap [2]. 3™ ocobeHHOCTM NoapobHO onMcaHbl B Taknx HOPMaTUBHBIX AokyMeHTax, kak FTOCT 12.2.032-78 «Cuctema
cTaHgaptoB 6esonacHocTn Tpyda. Paboyee MecTto npu BbinonHeHun paboT cugsa. O6uime 3aproHomuyeckune
TpeboaHua» n FOCT 20.39.108-85 «KomnnekcHas cuctema oOWMX TexHUYecknx TpebosaHui. TpeboBaHusA no
3proHomMuke, obMTaeMoCTM M TEXHUYECKOW 3cTeTuke. HomeHknaTypa n nopsaok Bbibopax». BbiwenepeuncneHHble
OOKYMEHTbI YCMELWHO  npuMmeHsloTcd B OaHkoBckon  cdpepe  Hawen  ctpadbl (PO PB 07040.7401-2002
"ABTOMaTM3npoBaHHas 6aHkoBckas cuctema. Cuctema "knmeHT—6aHk". O6wme TpebosaHms" ot 16.07.2002 r. N 231).

Takvum obpasom, opraHnsaumsi paboyero MecTa — 3TO CIOXHbIV NMPOLIECC, OCHOBAHHbIN HA CUCTEMHOM Noaxoae
CO CTOPOHbI PasnuyHbIX CyObEeKTOB, OOBEKTOB, NPEAMETOB U CPeACTB Tpyda. [pu aTom, JOCKOHanNbHOe M3yyeHue U
nnaHMpoBaHNe B3aMMOAENCTBUS BblLLenepeymcrieHHbIX acnekToB CnocoBCTBYET Kak BbICOKON MPOU3BOAUTENBHOCTY,

Tak 1 6esonacHocTh, 3PEKTUBHOCTUN AeATENbHOCTM ONepaTopoB CBS3U.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!

1. O6 ytBepxgeHwun [paBun oxpaHbl TpyAa Ha obObekTax MoyToBOW CBA3n Pecnybnukn Benapycb [OnekTpoHHbI pecypc] :
noctaHoeneHne MuH. cBsian 1 nHdopmatusauum Pecn. Benapyck 17 okt. 2006 r., Ne 29. - Pexxum goctyna : http://belarus.news-
city.info/docs/2006by/crixfnm-tcgkfnyj31269.htm. - NaTta goctyna : 03. 02. 2014.

2. TOCT 20.39.108-85. KomnnekcHas cuctema ob6LUMX TeXHUYeckmx TpebosaHun. TpeboBaHus No aproHomuke, obutaemoctn m
TexHu4eckoun acteTuke. HomeHknatypa n nopsigok Bbibopa. Beea. 1987-01-01. - M. : K no CT, 1987. - 18 c.

NMPOBJIEMA KAYHECTBA BO[bl B PECMNYBJIUKE BEJIAPYCb

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHhopMamuKku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb
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lMonumuy A.A.

lMunuresuy J1.11. — 8.m.H., npogheccop

Cpean MHOMMX oTpacrieil COBPEMEHHON TEXHWKM, HamnpaBfeHHbIX Ha MOBbILEHWE YPOBHSI XW3HW Ntogen, Gnaroyctpoinctsa
HacenieHHbIX MeCT U pPa3BUTUA NPOMbILLIIEHHOCTH, BO,D,OCHa6)KeHVIe 3aHMMaeT GonbLIoe U MOYeTHOEe MECTO. Be,ﬂb BoAa — 3TO
HenpeMeHHas YacTb BCEX XMBbIX OPraHU3MOB, XU3HeAesTeNbHOCTb KOTOPbIX 6e3 BoAbl HEBO3MOXHA. [Ins HOpMarnbHOro TeYeHus!
chm3monornyecknx NpoLEeCccoB B OpraHn3Me 4YerioBeka M ANt co3haHusi GnaronpusiTHbIX YCMOBUIA XKW3HW MIOAEN OYEHb BaXHO
rMrueHnveckoe 3HadeHune BoAbl. B HacTosiee Bpemsi obecnedeHve HacerneHusi BOAOW BbLICOKOTO KayecTBa CTano HacTosiLen
npo6nemorn.

Mpobnema nuTbeBOro BogocHabxeHns 3aTparnBaeT O4YeHb MHOTME CTOPOHbI XMU3HM YenoBeyveckoro obiecTsa B
TeyeHne BCeW MCTOpUM €ero cyllecTBoBaHus. B HacToswee Bpemsi 310 npobrnema coumanbHasi, nonuMtudeckas,
MeLMLUMHCKas, reorpadnyeckasl, a TaKkke MHXEHepHas U 3KoHoMu4deckas. Ha nutbeBble M GbiTOBLIE NOTPEOHOCTU
HaceneHusi, KOMMyHarnbHbIX 0OBbEKTOB, fle4ebHO-NPONNAKTUYECKUX YUYPEXOEHUIA, @ TaKkKe Ha TexHorormdeckue
HYXXObl NPEeanpUATMIA  MULLEBOMA MPOMBILLNIEHHOCTM pacxopyeTcsi okono 5-6% obuwero BogonoTpebneHus.
TexHnyeckn obecneunTb nogadvy Takoro KonmyecTsa BOAbl HETPYAHO, HO MOTPEBHOCTM AOMKHbI YAOBMETBOPATLCA
BOJOV onpeaenéHHOro KayecTsa, Tak Ha3blBAeMOW NUTLEBON BOAOMN.

MutbeBas Boga — 3TO BOAa, OTBevalolWasi Mo CBOEMY KayecCTBY B €CTEeCTBEHHOM COCTOSIHAM unu nocne
06paboTkn (ouncTku, obeszapaxmBaHusl) YyCTAHOBNEHHbIM HOPMAaTMBHbIM TpeboBaHUAM U npedHasHavyeHHas Ans
NUTBEBBLIX N BbLITOBLIX HyXA YenoBeka. OCHOBHble TpeboBaHWs K kayecTBy MUTbEBOW BoAbl: ObiTb GesonacHol B
ANMOEMUYECKOM W  pagvaLMoOHHOM  OTHOWEHWKM, OblTb 6es3BpegHOM MO  XUMWYECKOMY cocTaBy, ob6nagatb
6raronpuATHLIMM OpraHoNenTUYeCKMMN cBoCcTBaMu. [N yaoBNeTBOpeHust atux TpeboBaHuii B HacTosILLIee BPEMS
nucnonb3yeTcs Lenblin KOMMeKe Mep no NoAroToBke NUTLEBOW BOAbI.

B pamkax Mporpammbl OOH, NOCBSALLEHHON M3y4eHUIO U pa3paboTke MeponpuaTMA NO Yy4ylEeHUo KadyecTsa
NUTLEBON BOAbI, NOoTpebnsaemon HaceneHnem nnaHeTbl, ObiNn paspaboTaHbl pekomeHaaumn BO3, copepxaiume
MUHMManbHO HeobXoauMMble KpUTEpUM M nokasaTenu kadectsa GesonacHow wn 6e3BpedHON NUTLEBON BOAbI,
npeaHasHayeHHble, B OCHOBHOM, AN pa3BMBAKLUMXCA CTpaH. B NMpoMbIWNEHHO pasBuTbix CTpaHax TpeboBaHus K
nokasaTensM KayecTBa NWTbLEBON BoAbl Oonee BbICOKME, YTO OTpaXkaeT YpOBEHb B CTpaHe BO3MOXHOCTEW W
TEXHOMOrni, CNocobHbIX 00ecneyYnTb JOMKHY O4YUCTKY NMUTHEBON BOAbI.

Ounctka BOAbI MO CYLIECTBYKOLUMM TEXHOMOTMSM B MWPE O4YeHb HEeMnpou3BOAMTENbHA, 3JHEProemka,
mMaTepuanoémka M He MOMHOCTbI0 ouuliaeT n obeszapaxvBaeT BoAy. BoT noyemy ydeHble Bcex HanpaBneHun,
npu4acTHble K Hayke O Bofe, MOrMnoLLeHbl cendac xusoTpeneLlyLlen npobnemon: Kak 3 NpUpoaHON 3arpsa3HEHHOWM
BOAbl CAenaTb NUTLEBYIO BOAY YMCTON, obnagatowen uenebHbiMy CBOMCTBaMU, NPUHOCALLMMUY MIOASM 300POBbE.
Y4eHble, koTOpble paboTaloT B chepe HaHOTEXHOMOMMI, roTOBbl NPEANoXUTL yxe cendac bonee apdekTMBHbIE U
MeHee [poporve cnocobbl OYMCTKM M 0be33apaxmBaHMs MNPECHOW BOAbl. YXe CerogHss Ha MHOMMX OYUCTHbIX
coopyxeHnsx B CLUA wn 3anagHon EBpone  uvcnonb3ylTcs unbTpbl, B KOTOpble BCTPOEHbl pasnuyHble
HaHomaTepuvarnbl ,u OHU BbINOSHSAOT HEKOTOPYIO cneumduyeckyto paboTy, NpuyeM genatoT 3T0 BecbMa 3eKTUBHO.
B EBpone craptoBan ambuumosHeii npoekt Nametech, KoTopbli COBMeCTHO duHaHcupyeTcst EBponeiickoi
Komuccren n YHuBepcuteToM npuknagHbiXx Hayk LUBenuapuu, B pamkax KOTOPOro Ha OYMUCTHBIX COOPYXEHUAX
NPUMEHSAIOT Pa3NNUYHOro poAa HaHo4YacTULbl 4119 BbIMNOSTHEHUS OYUCTKM BOAbI OT pasfnnyHbIX NPUMECEN.

Y4yeHble cunTaloT, YTO NoAobHbIE TEXHOMNOrMU MOrYT CTaTb AOCTYMHLIMU B MPOMBILUMEHHBIX MaclTabax B Te4YeHun
onwxanwmx ner.

Co3gaHue Hay4YHO-TEXHONMOrMYECKMX OCHOB OYUCTKM BOAbI HA OCHOBE HAHOTEXHOMOMMIA  NO3BONUT A06uTbCA
coumarnbHO-3KOHOMMYECKOro adhdeKTa, ynyylleHUss SKOJOTMM U CaHUTapPHO-3MMAEMUOSIOTMYECKOrO COCTOSHMSA Ha
ropOOCKMUX OYUCTHBIX COOPYKEHUSAX.

Cnu1cok ncnonb3oBaHHbIX UCTOYHNKOB:

1. BopocHabxeHue. [MpoekTupoBaHue cuctem u coopyxeHuin: B 3-x 1. — T. 2. O4yucTka n KOHAULIMOHNPOBaHWE NPUPOAHbIX BOA /
HayuyHo-meToanyeckoe pykoBOACTBO U 06Lasi pegakropa AOKT. TexH. Hayk, npod. XKypbbel M.I". Bonorga-Mocksa: Bol TY, 2001. —
324 c.

2. MasaeB B.T., Kopnés A.A., LUnenHuHa T.I'. KommyHanbHas rurnena / MNoga pea. B.T. MasaeBa. — 2-e u3a., ucnp. v gon. — M.:
F30TAP-Megauna, 2005. — 304 c.

Axosnes C.B, BopoHos H0.B. BogooTBeaeHWe 1 o4ncTka CTOUHbIX Bod / Y4ebHuk ansi By3os: - M.: ACB, 2002 - 704 c.
MeToanka TEeXHONOrMYeCKoro KOHTPOIs PaboTbl OYUCTHBIX COOPYKEHWI rOpoACcKoN kaHanu3auun. M: Ctponnsgat, 1977.-278c.
Abpamosuy C.®. Pannopt A.[. TeHaeHuMn passuTra BogocHabxeHusi ropoaos 3a pybexom. O63op M.: BHUUNC, 1987.-187c.
OCT P 51871-2002. YcTpoiictBa Bogoo4ncTHble. ObLume TpeboBaHus k ahpeKTUBHOCTU 1 METOALI €€ ONpeaeneHust.
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BIIMAHUE MY3bIKA HA PABOYYO OBCTAHOBKY

Benopycckuti cocydapcmeeHHbIl yHUsepcumem UHopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapyce

PymsiHues I1.C.
lopdelivyk T.B. — accucmeHm

B HacTosee BpeMsi OrpOMHYI0 BaXXHOCTb OS5 YefioBeKka MMEEeT TO, YTO ero OKpyxaeT. Cpe;:wl 3Ha4YnMMoro
OKpYXeHUA MOXHO BblAENTNTb MY3blKalilbHOE COMpOBOXAEHME.
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Hanuune mHOXecTBa XaHpPOB My3blkM MNOATANKMBAET YYeHbIX K MOCTOSSHHOMY MNPOBEAEHUIO PasfinyHbIX
nccnefoBaHUn, B KOTOPbIX M3y4YaeTcs UX BIIMSHUA Ha MCUXONOrMyeckoe u pmsmyeckoe CoCcTodHue venoseka. [pu
aHanuse BNusiHMSA HeobxooMmMo Y4YnUTbIBATb XapaKTep My3blkM, a TakK XXe TuM pa60Tb| 1 MOHOTOHHOCTb AEeNCTBUNA.

My3blka no4Tn Bcerga okasblBaeTCs NOMNOXWTENbHblE AENCTBUSA Ha Yernoseka. py MCNonb3oBaHUM My3bIKu
Ha pabouMx MecTax aKkTMBHOCTb B MepBbli Yac paboTbl noBbiwaeTcs Ha 10%, Opak cHuxaetca Ha 30%, obuas
paboTtocnocobHocTb yBenuuuaeTcsi 4o 70%.

nepepbil

"‘NR\\'
[

Jederrsiti

lToxasamenu ycmanocmu,yen.d.
~Nudhaoorsye oIS

iy A% S848 7.8
Yaco! paSomer

PucyHok 1 — CHwxkeHue ycTtanocTi paboymx npy TpaHCnsaumMm My3bliku [1]
1 — gHW 6e3 My3bIkW; 2 — [HW C TPAHCNALMEN MY3bIKU.

Mpu NpoJOMKUTENbHON MOHOTOHHOW paGoTe, CMOCOGHONW BbI3BaTb YCTaroCTb, PEKOMEHAYETCS BKMOYUTH
ObICTPYO, AMHaMUYECKyl0 My3blKy. [OCKONbKY YeroBek akTWBHO pearvpyeT Ha peskoe W3MeHeHue O6CTaHOBKM
peKkoMeHayeTCsl UMEHHO AvHaMuyHas, GbicTpas My3blka. KOHKPETHbI XaHp Kaxkablii paboTHUK OOMmKeH BbIGpaTh No
CBOVM nNpeanoyTeHusM. PekomeHayeTcs NpocnyliMBaTe pasHble Mya3blkarnbHble KOMMoO3vuuum Bo u3GexaHue
NPVBbLIKAHWS, CIBAHWUS My3bIKy B MOHOTOHHYH BOJTHY.

Mpw paGoTe, Tpebylowen GONbLOro KONMMYecTBa BHUMaHUS, PEKOMEHAYETCS K MPOCIyLUMBaHMIO (hOHOBaS,
WHCTpyMeHTanbHasi My3blka. Ecnu HeoGXoOuMMO MposiBUTb MOBbLILEHHYIO BHMMAaTENbHOCTb, Hamnpumep, npu
MPOYTEHNUMN BaXKHOTO TEKCTa, PEKOMEHAYETCS BbIKITIOUNTE MY3bIKy BOBCE, UIU CAENaTb €e rPOMKOCTb MUHUMAITbHOW.

OtgenbHo paccmaTpuBaeTcs BNvsiHUe GbICTpo My3biki Ha BoguTenei. MNpu paboTe Boautenem HeoGXxoaMMOo
NPOSIBNSTb NOBbILLIEHHOE BHUMaHWe 3a JOPOXHOV 0GCTAHOBKOW, YTO HaKNaablBaeT HEKOTOpble orpaHuyeHus. OueHb
APOCTHasl My3blka MOXET BbI3BaTb pe3kue TeNOABWXKEHUS, a TaK Xe MOXEeT NPOCTO OTBIIeYb BOAUTENS, BCeACTBUE
Yero MOXeT MPOM3ONTU aBapuiiHas cuTyaumsi. ExaTb B MOMHOW TULIMHE Tak Xe He PeKOMEHAyeTcsl, MOCKOMNbKy
MOMEHTarIbHO MOSIBISIETCS YCTanocTb, BOAMTEMb Ha4YvMHAeT OTBriekaTbCsl. [nsi BoAWUTeneil MOXHO MOCOBETOBATb
cnyLiaTtb paguocTaHLmu, MPENMYLLECTBEHHO B MOMEHTbI UIPbl My3bIKU.

B nocnegHee Bpemsa Bce 6onblue pacnpocTpaHseTcs uaes nybnuyHoro npocrnylmBaHns My3bliku. B
MarasuHax, TOProBbIX LEHTpax, MPUHATO BKMOYaTb CMOKOWHYK, nubOo e Becenyl My3blKy, AN NOAHATUSA
HacTpoeHus nocetutensMm. MysblkanbHOEe COMPOBOXAEHME 4acTO 3ajaeT MNpaBUNbHOE HACTPOEHWe YerioBeky,
KOTOpOEe [OMMKHO ObiThb CO34aHO AN Nydllero BrevyaTneHust OT nocelleHns obliecTBeHHoro mecta. BaxHo npwu
noabope My3blkM B TAKOM Criydae He nepectapaTtbcs. Heo6xoanMo KOHTpPONMpoBaTb MPOMKOCTb, YTOObLI NoceTuTenm
N pabOTHUKM HEe MCNbITbIBANM HEraTtuBHbIX dMoUuN. [loceTutenu OT rpoMKOW My3blkM MOryT ObICTpO ymTu, a y

npoaasLoB He ByaeT HacTpoeHus u cun paboTtaTb.
Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB:
1. Nooc, B. I'. NpombiwneHHas ncuxonorusi — Kues, 1980r. — 232 c.

2. VYawrt, E.T. Mysbika. E€ ponb, xapaktepuctuka n BnnsHue — C6opHuk matepuanos, 1972r. — 21 c.

BITUAHUE WI-FI U3NYYEHUA HA OPITAHU3M YEJIOBEKA

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHhopMamuKku U paduo3aneKmpoHUKU
2. MuHck, Pecnybnuka benapycb
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CerogHsLWHUIA ypoBEHb 3MeKTPOMarHMTHOro cpoHa 3emnum npeBbillaeT ecTecTBEHHbIN ypoBeHb B 200 000 pas.
OpraHn3am 4YemnoBeka XMWBOW CTPYKTYpbl (PacTeHWsl, XMBOTHblE W YeNioBEK) HaxoguTCs He B TeX ONTMMarbHbIX
MPUPOAHbLIX YCINOBUSAX, KOTOPbIE CIIOXWUIINUCH 3BOSIIOLIMOHHO B TEYEHME MHOTUX CTONeTUn WU ThicAYeneTun, a
COBEpLUEHHO HOBbIX ropasgo 6Gonee >xecTkux ycnoBusix. OM paguaums pacnpocTpaHsieTcsl MOBCEMECTHO U
Haubonblue oOnacHOCTM OT Hee MnoABepraeTcsl HaceneHue KPYMHbIX MNPOMBILLNEHHBIX Pa3BUTbIX PaNioOHOB.
MccnegoBaTtenu caenanu BaxHenwne BbiBoAbl, YTO criabble u cBepxcrabble (dpoHoBble) AMN MOLLHOCTLIO COThIE U
Aaxe TbiCsYHble AONMM BaTtT BbICOKOM 4acToTbl AnsA YenoBeka H6onee onacHbl, Yyem 3MW 6onbLUOK MOLLHOCTA, HO
HWU3KOM YacToTbl. [1pM4MHa 3TOro B TOM, YTO MHTEHCMBHOCTb TaKUX Mornen cosrnagaeT ¢ UHTEHCUBHOCTLIO U3ITy4YeHNI
opraHuamMa Yenoseka npu 06bIMHOM (PYHKLMOHMPOBAHMM BCEX €r0 CUCTEM M OpPraHoB.

B cBsisn ¢ passutuem WHTepHeTa Ans 6ecnpoBOAHOrO MOAKMIOYEHUSA K BCEMUPHON 3MIEKTPOHHOW nayTuHe
wupoko BHeapsieTca Wi-Fi cuctema. B nocnegHee Bpemsi B VIHTepHeTe MNOSIBNAETCS MHOXECTBO cTaTen mno
npobneme, onacHel nu Ans 3gopoBbs cetn Wi-Fi, npuyem paccmaTtpvBaloTcs BOMPOCHI HE TOMbKO BRAMSHWA
N3ny4YeHUs B 3TOM Crly4ae Ha opraHvM3m YenoBeka, HO U Ha AepPeBbs, XUBble  CUCTEMbI.

M3ameHeHns ceorictB Bogbl QMW Wi-Fi ogHo3HauyHO BnusieT Ha niobble XMBble CTPYKTYpbl (pacTeHus,
XVBOTHbIE N YeroBeK) Yepes3 NpsiMoe U3MEHEeHUe CBOWCTB BOAbl BHYTPW XMBOW cucTemsl. Mpsavble nccnegosaHns
nokasblBatoT, 4To BnusHue OMWN Wi-Fi HeraTuBHO BnusieT Ha BCe "KMBble CTPYKTYpbI" U NO3TOMY LenecoobpasHo
BHEAPATb yCTpOWCTBa nons uobesonacHocTH, yTo coenaet Wi-Fi ©e3onacHbIM ansa cnabbix
6103HEepProMHdOPMaLMOHHbBIX MPOLIECCOB B NPUPOAE.

Ony6nukoBaHO OrPOMHOE YMCIIO UCCIIeA0BaHNI, B KOTOPbIX AokasbiBaeTcs, 4to Wi-Fi HeraTMBHO BrnvseT Ha
300pOBbE MIIEKOMUTAIOLLMX, B YaCTHOCTM Ha 340pOBbe 4eroseka. B uncne 6onesHew, BbibiBaembix Wi-Fi, valle
BCero urypupytoT pak, cepaeyvHasl HegocTaTouHOCTb, cnaboymuve un yxyaweHve namsatu. B CLUA, Benvko6puTaHum
n lepmaHuun, Bce vawe oTkasbiBatoTcs oT Wi-Fi B wkonax, 6onbHuuax, yHmBepcutetax. CerogHs oduumansHOro
3akntoyeHus otTHocuTenbHo Wi-Fi , kak 6bino ¢ npusHaHveM Bpeda MobunbHbix TenedoHoB BO3, ¢ Wi-Fi noka HeT.

MacwrtabHble  uccnegoBaHusi  OTHOCWUTENbHO — 6e30MacHOCTM  ANEKTPOMAarHUTHOTO  M3NyyeHus B
pagMo4acToTHOM AuanasoHe NPOBOAMIUCH B TeYeHue [OoNroro BpemeHu. lMpu aToMm pesynbTaTthl UccnenoBaHui
perynspHo nepecmMaTpuBaloTCA Hay4yHbIMUM  KOMWUTETaMKW, B pesynbTaTe Yero YCTaHaBNMBAKOTCA  HOPMbI
6esonacHocTn. [NponssoguTenn GecnpoBogHOrO OBOPYAOBaHWA CO CBOEW CTOPOHbI KOHTPOMMPYIOT NPOBOAWMbIE
nccrnepoBaHNsa, a Takke y4yacTBYIOT B YCTaHOBMEHWM €dWHbIX CTaHdapToB AN Bbinyckaemoro obopynoBaHus.
Boinyckas obopyaoBaHue no yCTaHOBMEHHbIM CTaHA4apTaM, NPoM3BOAUTENN TEM CaMblM rapaHTUpyoT 6e3onacHoCTb
CBOEeW NpoayKLun.

CnnCoK MCNOosb30BaHHbIX UCTOYHUKOB:

1. Nccneposanna M.B.Kypuka (YKpamHCKMA WHCTUTYT SKOMOrMKM YeroBeka, nmpodpeccop, AoKTop ¢ms.- maTt. Hayk), A.P.MasneHko
(OTKpbITbIN MEXAYHAPOAHbLI YHUBEPCUTET pasBUTUS YernoBeka “YkpaunHa”, npodgeccop, K.T.H.)

2. NntepHeT-pecypc http://spinor.in.ua/

NMPUEMbI NOBbILWEHUA YYEBHOU MOTUBALIUM CTYOEHTOB

Bernopycckuli 2ocydapcmeeHHbili yHusepcumem uUHopMamuku U paduo3ieKmpOoHUKU
2. Murck, Pecnybnuka benapycb

Cepeeliquk B. B., Kypmas FO. I1., OHowko [. E.
Kapnosuy E.B. — cmapwut npenodasamerib

MOTMBaLIMFI — 9TO npouecc, KOTOprl7I nHUyMmnpyeT, HanpaBndaetT u nogaepXuBaet nosBegeHwe, OpUeHTUpOoBaHHOE Ha
AOCTWXeHne uenu. BbI,EI,eJ'IFHOT OBe pa3HOBMOHOCTU MOTUBaAUWUWU. BHELWHKOK U BHYTPEHHIOK. BHelwHas MOTMBaALMA HE CBsA3aHa C
cogepxaHnem onpeaeneHHon AesTENbLHOCTY, a 06yCrnoBneHa BHELUHUMY MO OTHOLLEHMIO K CY6BbeKTy bakTopamu: BbICOKUE OLIEHKM,
nepcnekTnBHasa pa60Ta B 6y,quueM. BHyTpeHHﬂﬂ MOTUBaUMA oGycnoaneHa MWMEHHO coaepXaHnem OeATesIbHOCTU. Haunbonee
3(hPEKTUBHON ABNAETCH BHYTPEHHSASE MOTMBALMS, OOHAKO ee CroxHee hopMUpOBaTh.

[MpueMsl, onuparomecs Ha BHELWHWUI CTUMYI, MOTYT BKIIOMaThb cneayoLime.

M1. Habop o4koB € nocneayLWmMM Nony4yeHneM 3aveTa asToMaToMm.

M2. Yrposa otuucneHus — npumep otpuuaTensHon MoTmBauun. PesynbTaTbl MccrnegoBaHun, npoBegeHHbIX
cpeau CTYAEHTOB, MOKa3bIBalOT, YTO Takas MOTUBALMSA MPUCYTCTBYET Kak Yy OTCTaloWMUX CTYAEHTOB, TaK U Y XOPOLLO
ycnesatoLmx [2].

M3. ®rnHaHCOoBbIN HaKTOP: CHMKEHME CTOMMOCTM OnraThl 0OyYEHUsT N NOBbLILLIEHNE CTUMEHANN.

M4. CncrtemaTnyecknii NPOMEXYTOYHBINA U MTOTOBLIV KOHTPOMb — OCO3HaHWe, YTO MaTtepuan 6yanet npoBepeH
B Onvkarilee BpeMsi, 3acTaBsieT roTOBUTLCS BHUMaTenbHee [3].

MpremMbl NOBLILLEHNS BHYTPEHHEN MOTMBALMK K y4ebe MOryT BKrovaTb criegytoLme.

5. MNocTtaHoBKa AOCTMXMMBLIX Lienen, HabnogeHme cobCcTBEHHOro nporpecca, noowpeHne cebs 3a ycnexu
[1].

M6. [pamoTHOe nnNaHMpoBaHWe 3ajay, 4eTKoe pacnucaHue, paccTaHoBka Y4yebHOro BpeMeHu cC
o6sA3aTenbHLIMY NepepbiBaMy 1 BpeMeHeM A oTAblxa. HekoTopble aBTopbl PEKOMEHAYIOT YUNTLCHA BCerga B 04HO
W TO e BpeMs CyTOK, Toraa BblpabaTbiBaeTCs NMPUBbIYKA M HA «packayvky» yXoauT ropasgo MeHblue BpeMeHn [3].

7. MposicHeHne npodeccnoHanbHbIX Lernen, onpeaeneHme HanpasneHnn ganbHENLWero passuTums.

M8. MMouck npakTUYecKoro MNpPUMEHEHWs W3y4aeMoro marepuana, BaXHo, 4ToDObl 3Ta [OesATenbHOCTb
OCYLLIeCTBNSANACh He TOMbKO NpenogasaTtenem, Ho U caMUM CTYAEHTOM.
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M9. YcTpaHeHMe HeraTMBHBLIX MbICIIEHHbIX YCTAHOBOK, MOPaXXeHYECKUX HACTPOEeHUn n 6os3HM Heydad [1]. B
OOHOM M3 MUCCrneaoBaHWi GbINo NokasaHo, YTO TakMe MbICHM - 9TO OfHA U3 OCHOBHbIX NPWYMH, MO KOTOPOW CTYAEHTHI
He yyaT TOT Unn NHOW npeamer [2].

M10. Co3gaHne xopoLmx ycroBui Anst y4ebbl: Nopsidok Ha cTore, npaBUMbHOE OCBelleHue, Temnepartypa
[3].

M11. YcrpaHeHne oTBnekawowmx akTopoB: MOCTOPOHHWMX 3BYKOB, HEHYXHbIX Pa3roBOPOB, MOCTOPOHHMX
npeamMeToB. OTOT NYHKT npuobpetaeT ocoboe 3HayeHue B Hally KOMMbIOTEPU3NPOBAHHYHD COBPEMEHHYHO 3MOXY.
Monb3oBaTenb noaBepraeTcd MOCTOSHHOMY OTBIEKatoleMy BO3[AENCTBUIO CO CTOPOHbI CaMblX Pa3HOOOpa3HbIX
NPUINOXEHUI, MOYTOBbLIX CNYX0, counanbHbix ceTen u T.4. bonee Toro No AaHHbIM UccregoBaHWI, BbISCHUIOCH, YTO
B CPeOHEM Ha BOCCTaHOBIIEHME MpexHen paboTocnocobHOCTM M oKyca MNocre OTBMEYEHUs MNporpaMMUCTy
TpebyeTcsa okorno 15 MuHyT [4]. MNoaToMy Bo BpeMs y4ebbl UMEET CMbICI OTKMOYaTh CouManbHble CEeTU, pas3nuyHbIe
KOMMYHUKaLMOHHbIE NPUMOXEHUA W pa3BrekaTenbHble pecypcbl. MOXHO BOCMONb30BaTbCs  CcneumanbHbIMU
NPUNoXeHnaMn, GNOKUPYOLLIMMUK OOCTYN Ha OnNpeaerneHHble CanTbl BO BPEMS CEaHCOB y4ebbl.

Bbino npoBefeHo aHkeTUpoBaHWe cpean CTYAEHTOB pasHbix Kypcos BIYUP (konuuyecTBo mcnbiTyembix — 81
yenosek). CTyaeHTam 66110 NPeanoXeHo paHxupoBaTb Metoabl moTuauuy (M1 - M11) no cTeneHn BNUSHWUA HA HUX.
Hanbonee nonynspHbIM oOKasancs MeTod BHELWHeW nonoxutenbHoi Mmotusauum (M1=11%). Meton 3aHumaet
BbICOKME MO3ULMWM Yy BCEX OMPOLUEHHbIX rpynn yyawmxca. W3 atoro MOXHO caenaTb MpearnosrioxeHue, 4To
NnpaBuIbHbIA BLIOOP U peanu3auust CUCTEMbI Ha4yMcneHus GanmnoB No3BONUT MOTMBMPOBAaTb GomblLUEe KONMYecTBO
cTtyneHtoB. Ha BTOpom MecTe nposicHeHue npodpeccrmoHanbHbix uenen (M7=10,7%) - MeToa BHyTpeHHen
NonoXnTenbHON MoTUBaLmMKn. lNpumeyaTenbHO, YTO BbICOKME NO3ULMM 3TOT METOA UMEET Yy CTapLumx KypcoB. Mcxoas
M3 9TUX [AaHHbIX, MOXHO MNOPEKOMEeHAOBaTb OpraHM3oBaTb Oornee LWMPOKOE B3aUMOAEWCTBME CTYAEHTOB C
npodeccrmoHanamMmm M3 ux obnacten OeATeNbHOCTU, a TaKkKe aKTUBHOE BKIOYEHME CTYOEHTOB B MPAKTUYECKYH
0eATenbHOCTb. Pe3ynbTaThl aHKeTUPOBAHWSA MOATBEPXKAAIOT: CTPAX — OAMH U3 CaMbIX 4ENCTBEHHbIX MOTUBMPYHOLLINX
daktopoB. Yrposa otumcnenua (M2=10,9) poctatoyHo 3SPdEKTUBHO [OENCTBYET Ha MpeacraBuTenen Bcex
ONPOLUEHHbLIX KypcoB. Kpome TOro, OOCTATOMHO BbICOKME MO3ULMU MMEET MOUCK MPaKTU4EeCKOro npuUMeEHeHus
n3y4yaemoro matepuana.

Mpobnema MOTMBaUMM ABMSETCA KpaeyronbHbIM KaMHEM Kak B TPyAOBOW AEATENbHOCTM, Tak U B y4vebe.
CyliecTByeT MHOXECTBO TEOpUN, OOBSCHALWMX Npobnemy, HO O6LienpuM3HaHHOW Moka HeT. TeM BpemMeHeMm
CO3[alTCsa MpaKTUYecKMe Mpuembl, NO3BOMSAKLME MOBbIWATL MOTUBALMIO CTYOEHTOB. 3HAaKOMCTBO CTYAEHTOB C
Takumu npmemMamu — 310 NEPBbLIN LIar Ha NyTy NOBLILLEHUSA Ka4yecTBa MX y4ebbl.

CnnCoK UCMOoNb30BaHHbIX MCTOYHUKOB:

1. How to |Increase Study Motivation [Electronic Resource] / University of Hong Kong. Mode of Access:
http://wp.cedars.hku.hk/web/studysmart/files/2013/04/movitation_all_s.pdf. Date of Access: 4.02.2014.

2. Castiglia, B. Factors Driving Student Motivation / B. Castiglia // Journal of the Academy of Business Education. — Vol7. — 2006.

3. Robinson, F. P. Effective Study, Revised Edition / F. P. Robinson. — New York: Harper & Row, Publishers, 1967. — 287 p.

4. Parnin, C. Resumption strategies for interrupted programming tasks / C. Parnin, S. Rugaber / Software Quality J. — 2011. — Pp. 5
- 34.

AOMUWHUPOBAHUE U ATPECCUA B MEXITMMHOCTHbIX
OTHOLUEHUAX

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UuHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bupwuy A.T1, Pycak A., Cnuxuk N.A, KOpyak A.B.
Kapriosuy E.B, Aukesuy A.FO. — cm. npernodasamernu.

OnemeHTamu nobbIX couMarnbHbIX CUCTEM SIBNSKOTCS noau. BkniodeHne uyenoeseka B 06LecTBO
OCYLLECTBMAETCA 4Yepe3 pasnuuHble couuanbHble OOLWHOCTW, KOTOpble Kaxaas KOHKpPeTHas JMYHOCTb
nepcoHMULMPYET: coumarnbHble rpynmbl, coLmanbHble UHCTUTYTbI, CoLuanbHble OpraHn3aumm U CUCTEMbI MPUHATBLIX
B 06LLIeCTBE HOPM 1 LIEHHOCTEN.

YenoBek CTaHOBUTCH, Takum 0Opa3oM, He TOMbKO 3MEMEHTOM 3TOM CUCTEMbI, HO U CaM OH MpeacTaBnsier
CUCTEMY, NMEIOLLYYHO CIIOXHENLLYIO CTPYKTYPY.

B coobuiectBe niogert ob6pasyetcs MHOXECTBO CITOXHbIX CTPYKTYp, KOTOpPbIE MMEKT MHOIo pasfnunyui.
OaHON U3 BaXHEWLUMX CUCTEM B3aMMOMOHMMAaHUMN U OTHOLUEHUA SABNSIeTCS cpeda, cyllecTByolwas B paboyem
konnektuee. OHa sBnsAeTcA ocobbiM COLMOKYNbTYPHLIM ObBpasoBaHMeM B NepexofHOM nepuoae CTaHOBIEHWS
NNYHOCTHBIX OTHOLUEHWA B KOMnektuee. BaxHenwumu CcoumoreHHbIMM crnaraembiMy  JIMYHOCTU  ABMSHOTCA
coumanbHble ponu, BbINOMHSAEMbIE el B paboyeM KonnekTuBe (HavanbHWK, MOAYMHEHHBIN), a Takke CyObekTuBHOe
«f», TO eCTb CO3AaHHOE MoA BAUSHWEM BO3AEVCTBUS APYrMX NpeacTaBneHne o cobCcTBEHHON ocobe, N OTpaxeHHoe
«f», TO ecTb KOMMNEKC NpeacTaBneHnii o cebe, co3ngaHHbIX U3 NpeAcTaBneHnid apyrux niogen. MNonarascb Ha 3ToM
MOXHO MccneaoBaTb NUYHOCTHYHO cdepy pabouvero yenoBeka M onpeaenuTb TUM MEXMTUYHOCTHbLIX OTHOLLUEHWIA
paboyem KomnnekTuee.

Mpn wuccnegoBaHWM  MEXIIMYHOCTHBIX OTHOLIEHM Havbonee 4acTo BblgensawTcs [ABa  dakropa:
AOMVHMPOBaHWEe-NogYnHeHne 1 apyxenobue-arpeccnBHocTb. MMeHHO aTM  dhakTopbl  onpegensoT obuee
BreyaTneHne o YernoBeke B NMpoLieccax MeXnMYHOCTHOIO BOCNPUATHS.

47


http://wp.cedars.hku.hk/web/studysmart/files/2013/04/movitation_all_s.pdf

50-5 nayunas konghepenyus acnupanmos, macucmpanmos u cmyoenmos BI'VUP, 2014 ¢.

ArpeccuBHble MOBEAEHYECKME aKTbl 4acTO ObIBAT OOHUM M3 (OYHKLUMOHAmNbHbLIX CMNOCOOOB peLleHus
npobnemM MMNINUMPOBAHHBLIX C COXPaHEHWEM WHOMBUAOYAINbHOCTM, YyBCTBA COOCTBEHHOM LEHHOCTM 3HA4YMMOCTMU.
OTO MexaHu3M, KOTOpPLIN YCUITMBAET KOHTPOSb CyObekTa Hafg 0O6CTOSATENbLCTBAMM, OKPYXKAOLWLMMU €70 MHOUBUAAMM,
T.€. Ha4arnbHMKa C NOAYMHEHHBIMN;

JomMuHnpoBaHMe — 9TO  MpeuMmylLecTBEHHOe  BfadeHue pecypcamm B TOW WU MHOWM
cutyaumun. [loMmmHnpoBaHme He $BNSIeTCs MNOCTOsIHHbIM CBOMCTBOM uHAMBMAYYyMa. [JOMUHMpOBaHWE OLHOr0
UHAMBMAYYMa Had ApYrMM onpeaensieTcs KOHKPeTHON cuTyaumen 1, criefoBaTteribHO, NOCTOSIHHO MEHSETCS.

[na onpegeneHus TuMnNa MEXITMYHOCTHbIX OTHOLUEHWIA B KONNEKTMBE HeOOXOAMMa MOMOLb CaMuKX
npeacTaBuUTenen KomnekTMBa. Tak Kak MX MHEHWUs CyOBEKTUBHbI, TO TUM MOXHO OnpeaenuTb NpubnmkeHHo. B
Lenom, 3To mnomMmoraeT MpodeccuoHanbLHOMY KONIEKTMBY pa3obpaTbCs B CBOMX BHYTPEHHMX OTHOLUEHUSIX, OaéT
BO3MOXHOCTb YAy4LUNTb COLMArbHO-NCUXONOMMYECKUA KNMMAT B KOSINEKTUBE M MOBLICUTbL YPOBEHb NPON3BOACTBA.

Cnncok Mcnonb3oBaHHbIX UCTOYHMKOB:

1. MNcnxonorna MeXUYHOCTHBIX OTHOLLEHUIA B KOMNNeKTUBE [ ONeKTPOHHbIN pecypc ]. — ONMeKTpoHHble AaHHble. — Pexum gocTyna:
http://shahkoroleve.ru/smysl| zhizni/psikxologiya-mezhlichostnikh-otnosheni-m-Ishhdduleshmu/

2. Tect Jlupwn [ OnekTpoHHbIN pecypc ]. — OneKTpoHHbIe AaHHbIe. — Pexum goctyna:

http://ru.wikipedia.org/wiki/Tect Iunpwn

3. ArpeccmBHOCTb 1 arpeccrMBHOE noBeneHne [ ONeKTpoHHbIN pecypc . — SNeKkTpoHHble AaHHble. — Pexxum goctyna:
http://pro-psixology.ru/psixologiya-lichnosti/127-agressivnost-i-agressivnoe-povelenie.html

4. loMuHMpoBaHWe [ ONeKTPOoHHBIN pecypc |. — QneKTPoHHble AaHHble. — Pexium goctyna:

http://pro-psychology.net/dominirovanie

OYUCTKA BOAlbl C MNOMOLLUBbIO ®OTOKATAJINSATOPA HA OCHOBE
ANOKCUOA TUTAHA

Benopycckuli cocydapcmeeHHbIlU yHU8epcumem UHhopMamuKku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Xapyk E.M.
lNMununesudy J1.11. — 8-p. mexH. Hayk, npogeccop

Ouuctka u o06e3BpexuBaHMe BOAbl OT 3arpsi3HEHWUN, COAEPXKALUMX Pa3fUYHble  OpraHWYeckMe BeLlecTBa U UX
CcoeunHEeHNA, BUPYCbl N 6aKTepVIVI, ABndeTca O,ElHOVI N3 OCHOBHbIX U CIOXHbIX npo6r|eM B obnactn o4ncTku BOAbI. O,D,HVIM n3
Hanbonee Sde)eKTVIBHbIX MeToaA0B OYUCTKU, ABNAETCA OYUCTKaA C MOMOLUbH CbOTOKaTaJ'IVBaTOpa Ha OCHOBe Auokcuaa TUTaHa.
[MoaTomMy npoBegeHWe UCCREAOBaHWIA HamnpaBreHHbIX Ha pa3paboTky MeTOAO0B MONyYEHUs! BbICOKOIMMEKTUBHBIX MOPUCTBLIX
MaTtepuanos, coaepXxawmx YacTuubl ONOKCUOOB TUTaHa AONA OYUCTKU U 0693Bpe)KVIBaHVIﬂ BOAblI C MOMOLLbIO d)OTOKaTaJ'IVI3a,
ABJIAETCA aKTyalnbHOU 3agaden.

KntoueBble cnoa: gpomokamarnus, nopucmsie Mamepuaribl, mumad, 800a, XUMUYECKOe OKCUOUPOBaHUE.

B nocnenHee Bpemsi onybnvkoBaHO MHOro paboT, MOCBSLLEHHbIX UCCMNEefOBaHUSM MPOLECCOB OYUCTKU U
06e3BpexuBaH/s BOAbl C MOMOLLLID (hOTOKATaNMUTUYECKMX CUCTEM Ha OCHOBE Auokcuaa TuTaHa. OOHako B HUX
OTCYTCTBYIOT AaHHble, KOTOpble No3BONuUMM Obl Ha NpakTuke pa3paboTaTe BbICOKOI(EEKTNBHBIN KaTanusaTop Ans
BbllLeyka3aHHbIX 3agad. Mpobnema 3aknioyaeTcs B TOM, YTO WCMONb3OBaHWE B KavecTBE KaTanu3aTopoB YacTul
TiO2 B BuAe NoOpoLUKa TEXHOMOIMYECKN CHMTAeTCs He COBCEM yAOOHbIM, Tak kak TpebyeT nocneaytoLlero yaaneHus
yactuy, TiO2 n3 noTtoka. Hambonee nepcnekTMBHbLIM METOOOM SBMSIETCS OKUCIEHUE BpedHbIX BeLecTB Ha
noBepxHOCTK KaTanuaaTtopa TiO2, KOTOPbIN 3aKpenneH Ha MOBEPXHOCTb MOPUCTOro Martepuana.

Moatomy npoBegeHue nccreaoBaHuin  HanpaBreHHbIX  Ha pa3paboTKy MeTOAOB MONy4YeHus
BbICOKOS(h(EKTUBHBLIX MOPUCTLIX MaTEPUanoB, COAEpXKallMX 4YacTuubl [MOKCMOOB TUTaHa, ANS OYUCTKU W
06e3BpexuBaHnsa BoAbl C MOMOLLbIO hoToKaTanusa, SsBNsSeTCs akTyaribHOMW U CBOEBPEMEHHOW 3aJaqen.

Llenbio paboTbl ABNseTCs MccrefoBaHMe NPOLECCOB MOMyYEHUs MOPUCTOro Martepuana, cogepxallero
YacTuULbl AUoKeuaa TMTaHa AN 04YUCTKM U 06e3BpexnBaHna BoAbl C MOMOLLLIO (hoToKaTanmaa.

B cooTBeTCTBME C NOCTABNEHHON LieNbio B AaHHON paboTte 6binv nccrneaoBaHbl YeTbipe MeToAa NonyyeHus
NnopucTbiIX MaTepuanoB, coAepXaliux YacTuubl AMoKcuaa TuTaHa. [lepBbii MeTon 3akmw4ancs B TOM, YTO Ha
NMOBEPXHOCTb MOPWUCTOW 3aroTOBKY W3 TWTaHa, HAHOCWMMCb  YacTuubl OuOKCuAa TuUTaHa M 3akpennsanucb Ha
NMOBEPXHOCTM MOPWUCTON 3aroTOBKM MyTeM TepMuyeckon obpaboTke B Bakyyme. BTopow meTopn 3akmiodancs B
N3roTOBMEHUN NOPUCTOW 3aroTOBKM U3 TUTaHa M obpa3oBaHUM Ha ee NOBEPXHOCTb CMosi YacTul, ABYOKUCU TUTaHa
nyTeM MUKpPOZYroBOro okcuamposaHus. B pesynbtate TepmoobpaboTkn Mo BCen NOBEPXHOCTU NOPUCTON 3aroTOBKM
NPOUCXOAUT POCT KPUCTannoB W3 TUTaHa, KOTOpble YBENUYUBAIOT YAENbHY MOBEPXHOCTb (UMLTPYIOLLEro
maTepuana, noaTomy nocne TepmoobpaboTkM M nocneayoLwero MUKpOOYyroBOro OKCUAMPOBaHUS, UNbTpyloLme
mMaTepuanbl MMEIOT BbICOKYIO yOErbHY0 MOBEPXHOCTb. TPETU METOA OCHOBaH Ha MOny4YeHuu CyOMUKPOHHOWN
NMOpUCTOCTU B MOPUCTOM TUTaHE MyTEM NPUMEHEHNM FETEPOreHHbIX XMMUYECKUX PeaKLUMI Ha rpaHuLe TBepaoe Teno-
ra3 ¢ o6bemHbIM 3(PPEKTOM M OKUCINEHME MOPUCTOrO TUTaHa ra3oobpasHbiM okucnuTenem. [poBeaeHHble
3KCMneprMeHTanbHble UCCreaoBaHUs MO3BONUMM ONPeaenUTb ONTUMaribHbIE PEXWMbI JAHHOrO NpoLiecca, KOTopbIf
BKIIOYAET NPUIroTOBMEHWNE LUMXThI U3 MOPOLLKa TuTaHa ¢ pa3mepom Yactuy 0, 63-1, 0 mm - (90 - 98) macc. % wn
nopoLuka TuTaHa ¢ pasmepom yactuy 0, 05-0, 1 MM - ocTanbHOe, NpeccoBaHMe NOPUCTON 3aroTOBKM U CrekaHue B
pexvme MHULMMPOBAaHMS CaMOBOCMIaMEHSIOLErocs BbICOKOTEMMNEepPaTypHOro cmHtesa. Npuyem npouecc cnekaHvs
CMpeccoBaHHOM 3aroTOBKN MPOM3BOAAT MHOrOCTaAMNHO B BO3AYLLHOW cpeae crneaytowmm obpasom:

- nogbem Temnepatypbl o 200 0C co ckopocTbto 2 0C/ MUH.;
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- Bblaepxkka npu 200 0C B TeyeHne 1 y;

- HarpeB ¢ 200 0C go 600 0C co ckopocTbto 2 0C/ MUH.;

- HarpeB ¢ 600 0C go 690 0C co ckopocTbto 1 0C/ MUH.;

- Bblaepxka npu 690 0C B TeveHue 0,5 y;

- oxnaxgaeHwe BMecTe C MeYblo.

Mo yeTBEepTOMY MeTOdy B Hayane W3roTaBnvMBanu NOPUCTYH 3aroTOBKY MyTEM MPecCOoBaHWUS TUTaHOBOIO
nopoluka mapku TMMN npu gasnenun (0,8-1,0)x10? MMa, 3aTem nogBeprany CNekaHuio B Bakyyme npu Temnepartype
(1130+10)°C. Mony4eHHbIE NOPUCTLIE ANIEMEHTLI NOABEPranv XMMUYECKOMY OKCUAMPOBAHMIO B TPU aTana:

- HaHeceHue TOHKoro cnosi coctaBa Ti(HPOa4)2-H20 Ha nopoBylo CTPYKTYpYy MOPWUCTOrO anemMeHTa
meTogom nponuTtkn 15 % pactBopom opTodoctOpHOIM KNCMOThI;

- obpaboTka HaHeCeHHOro crnos Ha nopucTtoM anemeHTe 15 % pacTBOpoOM rmgpookcmaa HaTpus;

- TepmoobpaboTka punbTpoanemeHTa npu Temnepatype 250 °C ¢ o6pa3oBaHMeEM MOBEPXHOCTHOIO Cros
TiO2.

Heobxogmmo OTMeTUTb, YTO o4McTka U obesBpexuBaHme BoAbl obecneumBaeTcs He TOMbKO 3a cyer
pasMepoB Nnop NOPUCTOro TUTAHOBOMO 3fIEMEHTA, a B NEPBYIO O4epeb 3a c4eT POToKaTanMTUYECKOrO OKUCIIEHNS C
NMOMOLLbI0 HAHOpa3MepPHbIX YacTuL, ANoKCMAa TUTaHa, pasBUTOW NMOBEPXHOCTU NOPOBbLIX KAHANOB U UX U3BUITUCTOCTMU.

Ha puc. 1 npepcrtaBneHbl TomorpaMMbl MOBEPXHOCTM LWNMOB 0OpasLoB MOPUCTbIX 3nemeHToB 6e3
06paboTkun 1 NoCNe XMMNYECKOro OKCUANPOBAHMS.

Puc. 1. TonorpamMmmbl NOBEPXHOCTM LWNNOB 06pa3LoB NOPUCTLIX INIEMEHTOB:
a) BuA obpasua 6e3 06paboTkm NoBepxHOCTH; 6) BUA NOBEPXHOCTU
obpasua co crnoem TiO, nocne XMMUYecKoro OKCMANPOBaHNA

Ha pucyHke 1 BMAHO, YTO Ha MOBEPXHOCTM MOPOBOro NMPOCTPAHCTBA MOPUCTOro Matepuana obpasyertca
cno TiO2. [aHHbIA MeTon NO3BOMSET MnosflyvaTb KpynHorabapuTHble W3genus, OpyrMM LOCTOMHCTBOM 3TOro
TEXHOMNOMMYeCcKoro npouecca sBsgeTCa UCKNI0YEHNEe NOBTOPHOIO CreKaHus.

[nsa akcnepuMeHTanbHbIX MCCregoBaHUM MNpoLeccoB (PoToKaTanmMTUYECKON OYMCTKM BOAbI C MOMOLLIbO
pa3paboTaHHbIX MOPUCTLIX MaTepUanoB M yCTaHOBMeHUs Haubonee aghdekTBHOrO mMetoda Obina paspaboTaHa
MoAernbHas 3KCMepuMeHTanbHasi ycTaHoBKa. [nsi BbISIBNEHUs] OOLWMX 3akOHOMEpHOCTeW oToKaTanmTU4ecKomn
OEeCTpyKUMM OpraHMyecknx BeLlecTB B BOAHOM Cpede  HaMu MCMoMb30Banucb pacTBOpPbl CMMPTOB, dpeHona u ero
NPOM3BOAHLIX, @ Takke Ux cmecu. PeHon ABNAETCA pacnpoCTPaAHEHHBIM 3arps3HMTENEM CTOYHbLIX BOA M NonagaeT B
HWUX Yalle BCero ¢ NpeanpuaTUin XMMMUYECKON NPOMBILLNEHHOCTH, KOTopbIX B PB AocTaTo4YHO MHOrO, NO3TOMY AaHHbIN
3arpsAsHuTenb U 6bin BbiIOpaH B KayecTBe MOAENbHOro Mpu NpoBeAEeHMU UccriefoBaHui. 3agadven nccnegoBaHum
SABNANAachb OeCTPYKUUS MOAENBHOMO 3arpsa3HUTENS C NOMOLLBIO DOTOKaTanM3aTopoB Ha OCHOBE MOPUCTOrO TUTaHa C
HaHOpa3MepHbIMM YacTULaMKU AnoKcuaa TuTaHa. B kayecTBe UCTOYHMKA YD-u3nyvyeHns npumMmeHsnacb keapLesas
namna mMowHocTbio 125 BT, anuHon ceetoBow BOMHbI 40 600 HM.

lMpoBeneHHblE nccneaoBaHns nokasanu, YTo Hanbonee apdPeKTUBHLIM MOPUCTLIM MaTepuanom siBnseTcs
MaTepuan MnonyyeHHblh 4YeTBEepTbiIM METOAOM. JTO MOXHO OOBACHUTb TEM, YTO AaHHbIA METOO4OM MO3BONSAET
nony4atb BbICOKOAKTUBHbIN poTokaTtanusaTtop TiO2 co cTpykTypor aHaTasa (~100%). Tak, Hanpumep, Npu NCXOAHOWN
KOHUeHTpaumum c¢eHona B Boge Ao 0,05 mons Ha kybuyeckuid geummeTp, B (POTOpeakumsx Npomcxoauno
obpa3oBaHMe nepokcuaa BOAOpOAa, KMcropoda v ruapokcunpaaukanos, a 9dekTMBHOCTb A4ECTPYKUUN AOCTUraeT
0o 100% 3a Bpems obpaboTku B TeueHme 1.5 u.
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KOMMbIOTEPU3INPOBAHHASA METOOUKA OMNMPEAENEHUA
CTPECOYCTOM4YUBOCTN HA OCHOBAHUU USMEHEHUU
NOKASATEJIEM BHUMAHUA

bernopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

SkoeeHko P. 0., edpaHosuy FO.A.

Ocunosuy B.C. — kaHd. mexH. Hayk, OoueHm

B coBpemeHHOM Mupe Bce Gorblue npodeccuit TpebyroT OoT paboTHUKOB YMEHUS ANUTENbHOE BpeMst paboTaTh B YCrOBUSIX
CTPECCOBOro BO3AENCTBUSA. DTO BOAWTENMU, MALIMHWUCTLI, ONepaTopbl OMAacHOro npou3eoAcTBa. CTPeccoyCcTOMYMBOCTh SIBNSETCS
OfHUM M3 MaBHbIX NokasaTenen, HeobxoauMbIX AN ycnewHo paboTel Ha AaHHbIX AOIKHOCTSX. B cBA3n ¢ aTum, paspaboTka
KOMMbIOTEPU3NPOBAHHON METOAUKM NSt ANArHOCTUKW CTPECCOYCTONUYMBOCTU SIBMSIETCS aKTyarnbHON.

CoBOKyMNHOe BO3AEeWCTBUE PasnnyHblX (hakTopoB, BAMSIOWMX HA OpraHW3M YeroBeka U3BHE U U3HYTPU, MOXET
NPUBECTN K BO3HUKHOBEHWIO Y HEro NMCUXMYECKON M (PU3MONormyeckon HanpskEHHOCTU. OTO COCTOSIHME CMOCOGHO
BbI3BaTb KaK Yny4lleHWe OTAErbHbIX XapaKTepUCTUK OeATeNnbHOCTW, Tak W peskoe yxydleHune Bcex paboumx
nokasatenen. B 3aBMcrMMocTn OT TMMa peakuun opraHnuama onpeaenseTcs ypoBeHb CTPECCOYCTOMYMBOCTM YenoBeka
KaKk WHTerpaTMBHOrO CBOWCTBA fMYHOCTM, oObGecneyvBaloLiero B3aMMOAENCTBME KOMMOHEHTOB MCUXMYECKON
AeATenbHOCTN YernoBeka AN1 YCNeLHOro AOCTWKEHWUA Lenn AeaTeNbHOCTU B CIIOXHOW 3MOTUBHOW obcTaHoBke [1,
c.8]. CneposatenbHo, 6ofee CTPECCOYCTOMYMBLIN YenoBeK CMocobeH [AoMblie YCMELWHO BbINONHATL paboune
dYHKLMM NPV OAUHAKOBOM BO34ENCTBUM PasnuyHbIX (aKkTopoB.

Bbina BbiABMHYTA rMNoTesa, YTO XapakTePUCTUKM BHUMAHUSA OYEHb YyBCTBUTENbHbBI K CTPECCOBBLIM CUTYaLUAM.
[Onsa eé noateepxaeHns Obina paspaboTaHa MeTOAMKA BbISBMEHWA W3MEHEHWN XapakTepuCTUK BHUMaHWA Mo
BO34eNCcTBMEM CTpecca.

3a ocHoBy Obina B3sTa metoamka «Konew, JlaHgonbTay, No3BOnsoOWas OLEHUTb YCTOMYMBOCTE BHUMaHUA[L].
Mcneityemomy npeabasnsetca 2000 criyvaviHblX Konew, cpean KOTopbix TpebyeTcss oTMevaTb Komnbla C pa3pbiBOM
cTporo BBepxy. Ha BbinonHeHue 3aganusa Bbigensetca 10 muHyT. OueHvBaTb Takue nokasaTenu, Kak Konm4ecTBO
AonyLleHHbIX oWNBoK (BblAeneHne HenpasBumbHBIX KOMeL, U MPOMYCK NpaBuilbHbIX) 3@ BPEMsl, CKOPOCTb NPOCMOTpa
Konew, (KONM4YecTBO NPOCMOTPEHHbIX KOmMel, AeMNeHHOe Ha BPeMs) M TOYHOCTb (OTHOLUEHME KOonuyecTBa Kormew,
KOTOpbIE HYXXHO ObINO BLIAENWUTL, K YACITY NPaBUIbHBIX OTBETOB).

[ns onpepeneHns BNUsHWA CTpecca Ha Moka3aTenu BHMMaHWA noTpeboBanoch CMMynMpOBaTh CTPECCOBYIO
CUTyauMio AN UCNbITYEMOro, YTOObl CPaBHUTL pe3yrnbTaTbl HOPManNbHOIO COCTOSIHUS YeroBeka M Nnog BO3AENCTBUEM
cTpecca. [ing co3gaHna CTpPeccoBOW CUTyauun BO BpeMsi paboTbl C KOMMbIOTEPM3NPOBAHHLIM TeCTOM, Bbin BbIGpaH
criegytowmii cnoco6: Npy NepBoM MPOXOXAEHUW TecTa, nocne 5-1 MUHYTbI BKIOYaTb NPOUrpbIBaHNE 3BYKa «TUKaHbS
YyacoBy», a Npu BTOPOM — BOCMPOU3BOAUTL AaHHbIN curHan Bce 10 MuHyT. MogobHbiM 06pa3omM MOXHO OLEHWUTb Kak
pasHuLy BblIOpaHHbIX NMokasaTenen Ao 1 nocrne CTPeCCOBOr0 BO3AENCTBUSA, Tak M TEHASHUMIO U3MEHEHMS nokasaTenen
BO BpeMmsi ANMTENbHOrO BO3AENCTBUS.

Bbina paspaboTtaHa koMnbloTepHas nporpaMmMa, peanuaytollas aHHY MeToauKy, U NpoBeAEeH 3KCNEPUMEHT.
[ns yyactus B akcnepumeHTe npusnekanucb ctyaeHTol BIYUP, a Tak xe pabotHukn npeanpuatua OAO «KB Pagap»
B Konuyectee 10 Yernosek.

PesynbTaTtbl, mony4yeHHbIe Npu BbINOMHEHUW TecTa, MoKa3anu CyLleCcTBOBaHWE 3aBUCUMOCTW MoKasaTenewn,
MCMOMb3yeMbIX ANS OLEHKM YCTOMYMBOCTM BHUMaHMSI OT BblIOpaHHOrO CTPeccoBOro Bo3gencTeud. B Ttabnuvue 1
npuBeAeHbl pesynbTaTbl, yCPeAHEHHble AN BCeX UCMbiTyeMblX. Bce ucnbiTyemble oTpearMpoBanu Ha curHan o6
UCTEYEHNN BPEMEHWN YBENWYEeHVWEe uYWcra [OMyLIeHHbIX OWwMBOK, a Tak >Xe CHWKEHWeM nokasaTtenen uucna
NMPOCMOTPEHHbIX Korew WU TOYHOCTW. [Mpy BO3OeNCTBMM HenpepbIBHOIO curHana (TMkaHbs 4YacoB) — MokasaTenu
CHWXarnucb co BpeMeHeM. McnbiTyemble B pasnnyHon CTeNeHn pearnpoBany Ha CTPECCOBOE BO3OENCTBME — HE Y BCEX
nokasaTenu CHUXanucb B 3HAYNTENbHON CTEMEHN.

Tabnuua 1 — YcpegHeHHble pe3ynbTaTbl 3KCNepUMeHTa
[ Ne | TnMokasaterm | Bpemsi, MyH
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TecTa 1 2 3 4 5 6 7 8 9 10
1 Ouwmnbok 2,1 1,6 14 1,3 13 6,1 2,8 3,1 25 2,2
[Mpocm. konew 184 210 205 208 203 166 174 176 191 202

2 Owmnbok 0,4 1,2 1,6 2,5 2,4 3,6 3,7 3,6 4,0 3,8
[Mpocm. koney, 215 203 210 189 194 181 196 180 176 174

Takum o6pasom, Obina paspaboTaHa KOMNLIOTEPU3UPOBaAHHAsE METOAUKA ONPEAENIEHNsI CTPECCOYCTONYMBOCTMH,
KOTOpasa Ha OaHHOM 3Tane nposeneHua MCCJ'Ie,D,OBaHI/Iﬁ nokKasarna CcBOK pa6OTOCI'IOCO6HOCTb. B 6yp,yu.leM, AaHHadA
MeToauKa JomkHa ObITh paclumpeHa Ans AMarHoCTUKU CTPECCOYCTONYMBOCTM HA OCHOBAHUM HE TOJSbKO YCTOMYMBOCTH
BHUMaHUsi, HO 1N Ha OPYrMX ero xapakTepucTukax, a Tak e, gobaBneHnem gpyrmx crnocoboB co3gaHusi CTPECCOBOWA
cutyauuun. lNonyyeHHble pedynbTaTbl NO3BOMAIOT NOATBEPAUTL BEPHOCTL BbIABUHYTOW rMNOTE3bI.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!
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NMPOrPAMMbIHBIU MPOAYKT 3ArPY3KN JAHHbLIX B SAP

Bernopycckuli eocydapcmeeHHbill yHUsepcumem uHbopMamuku U paduodaiekmpoHUKU
2. MuHck, Pecnybnuka benapycb

AkcéHos []. H.

BatiHwmelH J1. A. — npogbeccop, K. Ncuxos. H.

MHTeraLWIﬂ Pa3nnU4HbIX I/IH(*)OpMaLWIOHHbIX CUCTEM SABMNAETCA HEOTbEMIIEMON YacTbio NOObLIX npon3BOACTBEHHbLIX U
nccnegoBaTesibCKmnx pa60T. B cBA3n ¢ 3TM BO3HMKAET npo6nema obmeHa AaHHbIMK MeXay pas3nnyHbIMU I'IJ'IaTCbOpMaMVI. D,aHHaﬂ
paboTa - peleHne npobnemsl nHTerpaumn SAP R/3 co CTOPOHHUMU CUCTEMAMMU.

B paHHOM paboTe peanu3oBaH MHTepdenc OOLEHUs C BHELUHEeW CUCTEMOW WM HECKONbKAMU TakUMU
cucTemMaMu, O KOTOPbIX 3apaHee HUYero He U3BeCTHO. B aToM crnyvae MOXHO MCMoNnb30BaTh TONbKO YHUBEPCAlbHbIE
cpeacTsa, No3ToMy 06MeH AaHHbIMM ByaeT oCyLecTBNSATLCSA NOCpeacTBOM Beb-uHTepderica.

[anHble npuHumatotes B Buae XML-cpannos. Ons TpaHcnopTupoBku XML-tharina ucnonb3yeTcs npoTOKon
SOAP. [na obpaboTtkm u napcuHra XML 4yepe3z SOAP-npotokon B SAP cyLiecTBYT aBTOMaTU3VMpPOBaHHbIe
cpeactsa (SOA) ¢ ucnonb3oBaHneM sA3blka onucaHns Beb-nHtepderncos WSDL, 4To 3HaunTenbHO ynpolyaeTt 3agady
paspaboTuuka.

Ha pucyHke 1 npuBeneHa pa3pabaTtbiBaemMas cxema nepegaym gaHHbix B SAP R/3:

Mepenoc

EHEWHWX
AaHHLIX

Puc. 1 — Cxema nepefayv gaHHbIx B SAP R/3

[ns nHmumaummn nepegayy AaHHbIX Ucnonb3oBaH RFC-mMoaynb - MYHKLMOHAMbHBIN MOAY b C BO3MOXHOCTbIO
ANCTaHUMOHHOIO Bbl3oBa. Ha ocHoBe nony4yeHHbIX napameTtpoB creHepuposaH WSDL-tain, ccbifika Ha KOTopbli
OTNpaBnsieTcs CTOPOHHeMY pa3paboTunky cepBuca AN reHepauun ero Ha cBoel cTopoHe. OcHoBHOWM nNpobnemon
sABnsieTcs YyBcTBUTENBHOCTL cpeacTB SOA k cuHTakcucy siblka WSDL, 4to TpebyeT BHeApPEHUS [OMOMHUTENbHbIX
MeTodoB MnpoBepku. B kauvectBe obpaboTumka OyaeT mpuMeHeHa rpynna yHKLMIA, OCyLLeCTBNSoWas KOHTPOIb
nepefaBaembix AaHHbIX, ypaBieHne X CTPYKTYPON U yCTpaHeHne n3bbITOYHOCTN.

Bce paHHble, yyacTtByowmne B obmeHe vHoOpmauven nogBepralTcs NOrMpoOBaHMIO M 3anucbiBalOTCA B
XypHan. 3anucek B XXypHan BeETCS Kak Ha CTOPOHe OTnpaBuUTeNs, Tak U Ha CTOPOHe nony4vaTens AaHHbIX.

[ns co3paHns moaynemn ucnonb3oBaH A3blK nNporpamMmmupoBaHus ABAP4, nnatdopma SAP NetWeaver 7.0 ¢
ucnonb3oBaHWeM BCTpoeHHoro nHtepderica Web Dynpro.

Takum o6pasom, Obin  CNpoekTMpoBaH Kommnekc wHTerpauum SAP  R/3 C  BHELWHeN CUCTEMON.
PaccmatprBaemoe pelueHne obecrneumBaeT BbICOKYIO HaféXHOCTb Mepedayn AaHHbIX, a Takke rapaHTMpyeT ux
CTPOrylo Mepapxuio 1 B3aMMO3aBUCUMOCTb, YTO 3HaUMTENbHO 06nerunT 3agadvy nocnegyoLlen o6paboTku AaHHbIX.

Cnncok MCnosnb30BaHHbIX MCTOYHUKOB:
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1. Kpeumep, P. Pasapabotka npunoxeruii SAP R3 Ha sisbike ABAP4 / P. Kpeumep, B. Beiic // — Mocksa : Jlopu, 2009. —
335c.

2. CwuHrpug, X. SAP R/3. CuctemHoe agmuHucTpupoBaHue / X. CuHrpug, B. INnane // — Mockea : JTopu 2007. — 480 c.

PA3PABOTKA BEG-CAUTA NO CPEACTBAM ABTOMATU3ALIUN
NMPOU3BOOCTBA

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem uHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

BapaHos A. H.
Ocunosuy B. C. — doueHm, K. m. H.

Llenbto paboTbl sBNsieTcA co3pgaHue MHAOPMAaLMOHHOW cucTembl (Beb-canTa) no paspaboTke, NPOEKTUPOBaHWIO U
BHeapeHuto cpeactB ACYTII. Cuctema obecneuvBaeT NpocToi U yao6HbI cnocob nomyvyeHus MHdopmMauuy no UMeLWnMes Ha
pbiHke cpeacteam ACYTI, npeanaraembix ycryrax U KOHTaKTHOM MHAOpMaLIMM C BO3MOXHOCTbIO 0BpaTHOM CBSI3N.

B kavecTtBe TexHonmoruu gnsi peanusaumm cuctembl BolbpaH Framework ot Microsoft: ASP.NET MVC, B
BMAY COBPEMEHHOCTM, HAaAEXHOCTH, yAo6CTBa U MUHMMAaIbHbBIX BPEMEHHBIX 3aTpaT Ha pa3paboTKy canTa.

B kayectBe UCTOYHMKa OaHHbIX pasdpabotaHa 6asa gaHHbix Ha MySQL wn 3apevictoBaBaH WMHTepdeNc
MySQL Connector.NET gns co3gaHusi ypoBHSA JOCTyna K AaHHbIM BeO-npunoxeHns. JaHHble n3 6asbl n3BnekarTcs
nyTEM BbI30BA M BbIMOJIHEHWSA HA CepBepe XpaHMMbIX Npoueayp v nepefatoTcs knmeHty no HTTP-npoTokony.

Cobema
HIMEHEHIS
CBOWCTE,

Oteer ot cepeepa
<

HaHHsie Monenu
NpeacTaBneHns

anHauaeLoad])
BWHaUgeLoTadu

3anpoc ot nonbaceatens

Wuatfow amHHelf

dlH

Caobertua Cobeitus Cobsitna
UIMEHEHUA V3MBHEHMS M3MBHEHUS
AAHHBIX LIAHHBIX Mogeny

BUHBLEE 1OFad L MUSTOW BUHBHAWEW EULISG0D

3anpocsk! AaHHBIX BusHec-sanpocs! O6HosneHue

B)IOU-08HENG
daurodiHoy

O6paboTanHeie Yrenne
BaHHble

[laHHble B BUaE
Binarec-
CYLUHOCTEN

WISHHET ¥ uALoo

»

WHXPOHK3ALMS
AAHHBIX

Baaa ganHeix MySQL

PucyHok 1 — cTpyKTypHas cxema BEG-NpUnoxeHus.

[Insi npoBepku NpaBUIbHOCTM BBOAUMBIX NOMNb30BaTENEM AaHHbIX, OTOBpaXeHNs1 MHOXeCcTBa U306paxkeHui B
oOHOM paboyem OKHe M co3gaHusa yaobcTBa HaBuUraumm no CamTy, UCMoNb30BanvCcb BO3MOXHOCTY A3blka Gpay3epHoro
kopga Java Script n 6ubnuotekn JQuery. 3T MHCTPYMEHTBI Takxe MO3BONMNN co3faaTb yAoOHbIM Ans BOCNPUATUA
nonb3oBaTeNbCKMN HTEpdEenC canTa.

Tam xe peanu3oBaHHa cuctema obpaTHOW CBA3M C BO3MOXHOCTBIO PACChINIKM CCOOLLEHWNIA Ha HECKOIbKO
3NEKTPOHHbIX agpecoB Brnagenbua canta. C aton uenbio npumeHsietca knacc SmipClient, koTopbeii no3sBonseT
NPUINOXEHWIO pacchinatb coobLyeHus, ncnonbays npotokon Simple Mail Transfer Protocol (SMTP).

Takum obpasom, peanunsoBaH Beb-canT no pa3paboTke, NPOeKTMpoBaHMO U BHeapeHuto cpeacts ACYTTI.
Cunctema obecneumBaeT NpoCcTon 1 yAOOHLIM cnocob nonyvyeHus MHpopMaumm nNo UMEKOLLMMCS Ha pbiHKE CpeacTBam
ACYTI, npepnaraembix ycryrax asToOMaTu3auun MpPOM3BOACTBA WM KOHTaKTHOM WHAOPMaLMM C BO3MOXHOCTbLIO
obpaTtHown cBA3w.

Cnm1cok Mcnonb30BaHHbIX UCTOMHUKOB:

1. Adam Freeman, Steven Sanderson. — Pro ASP.NET MVC Framework — Apress, 2011. — 837 c.
2. Jon Galloway, Phil Haack, Brad Wilson, K. Scott Allen — ASP.NET MVC 3. — Wrox Programmer to Programmer, 2011. — 433 c.

3. [Oosua dnasHaraH — JavaScript. Moapo6Hoe pykoBoacTeo. — CaHkT-MNeTepGypr, Mockea: Cumeon, 2012. — 1081 c.
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CTPENKOBbIA ANDROID OHEBHUK

Benopycckuli cocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Eenbkosuy E.N.
MenbHukosa E.N. — accucmeHm, M. m. H.

B npoekTupoBaHuM cnuctem Heo6x0aMMO ONMPaTHLCS HA MHOXECTBO (DAKTOPOB : CTOMMOCTb CUCTEMBI , €€ BbICTpoaeNncTBYE,
yAobCcTBO nomnb3oBaHUa , 6e30MacHOCTb PYHKLMOHMPOBaHNA U Ap. OTO 00A3biBaeT K MPUMEHEHUIo onpeaenieHHbIX cnocobos
pa3paboTkn, O4HMM M3 KOTOpbIX ABMNseTcs natrepH MVC, npumeHeHue koToporo GyaeT NpoAeMOHCTPUPOBaHO Ha npumepe
NPUIOXEHUsI CO CMIOPTUBHON TEMATUKOM .

PaspaboTtaHoe npunoxeHne c npuvMeHeHnem nodobHOro noaxoda pas3paboTk, 4TO nogpasymeBaeT
ucnonb3oBaHve ONpeaeneHHoONn MOoAenu K CTPYKType koda u opraHusauum cpamnnos. Model-view-controller (MVC,
«MOfJernb-BUA-KOHTPONNEP») — CXema MWCMNofb30BaHUS HECKOSbKUX LWabnoHOB MNPOEKTUPOBaHWS, C MOMOLLbHO
KOTOPbIX MOZEeNb  AaHHbIX NPUINOXEHNWS, NONb30BaTENLCKUA  UHTEpPENC 1 B3auMOZENCTBME C  MNonb3oBaTeniem
pasgeneHbl Ha TpU OTAErbHbIX KOMMOHeHTa. Takum obpasom, 4To6bl MoAuUKauus OAHOTO W3 KOMMOHEHTOB
oKasblBana MuHVMarnbHOe BO3[eNCTBME Ha OcTanbHble. [JaHHas cxema MpPOeKTUPOBaHWSA 4acToO MCMOoMb3yeTcs Afs
MOCTPOEHMS apXUTEKTYPHOTO Kapkaca, Korga nepexogsaT OT Teopuu K peanus3aumm B KOHKPETHOW npeaMeTHON
obnactn. Ha pucyHke 1 npvBedeHa CTPyKTypHas cxema :

~

Orofipasaetca Ha 3kpaHe

2. Tlepegaya coodm eMIta O HAMATII - Menio
T - Knonkw
g \_ Owma, rpaguka Rii,'[ﬁ[!-../"

Ofpabarueaset kMaHas!
MONL30BATENA, U yNpasnAeT
Aankeimin Model (go6aenser,
CTHPAET UM UIMEHART)

&0
,\\\Q \)0. #
1. HasariHe KHOMKH o e W
MBI ‘«.*?«_\Yfz
5

5. [lo;I530BATRTE BIANT
H3MeHeHHA

* - View MO#eT aBTOMaTHHeCKH
O00HOB.IATRCA MpH H3MEHEHHH
MOIe.TH, IPH 3T0M MoJeTh He

IHAET 0 CyILIecTBOBAHHH View nOﬂ b30BaTellb

COBCEM.

Puc. 1 — CTpykTypHasa cxema

Mopenb npenocTaBnsieT 3HaHWS: AaHHble M MeToAbl paboTbl C 3TUMWU OaHHBIMW, pearvpyeT Ha 3anpochl,
U3MEHSIA CBOE COCTOSIHME, HE COAEPXUT MHGOPMaUMK, Kak 3TW 3HaAHWS MOXHO Bu3yanuaupoBaTb. [peacraBneHue
oTBevyaeT 3a OTobpaxeHue wuHdopmauun (BM3yanu3aumio). Yacto B kadecTBe npefacrtaBneHuns dopma(okHo) C
rpacpmyeckmmn anemeHTamu. KoHTponnep obecneumBaeT CBsi3b Mexay Nonb3oBaTeneM M CUCTEMOWN: KOHTPONMpYyeT
BBOJ [aHHbIX NMOnb3oBaTeneM 1 Ncnonb3yeT MoAenb 1 NpeAcTaBneHve Ans peanv3auum HeobxoamMmMown peakummn.

OcHOBHas Uenb MpPUMEHEHUs 3TOM KOHLUENUWUW COCTOUT B pasgeneHnn 6usHec-norvku (mopenu) oT eé
BM3yanu3auun. 3a CYET Takoro pasfereHvsi MoBbILAaeTCsl BO3MOXHOCTb MOBTOPHOrO Mcrnonb3oBaHusi. Haubonee
none3Ho NpUMeEHEHUE LaHHOW KOHLENUUM B TEX Cryyasix, KOr4a nonb3oBaTtesfb AOMKEH BUAETb T Xe caMble AaHHble
OLHOBPEMEHHO B Pa3nMyHbIX KOHTEKCTax U/MNn ¢ pasnmnyHbiX TOYEK 3pEHUS.

PeanusoBaHa paHHasi mMofenb C MpUMEHeHWeM OObEKTHO-OPUMEHTUPOBAHHOIO #3blka Java, a Takke
cneunanusmposaHHon IDE Intellij IDEA.

Cnmncok Mcnonb30BaHHbIX MCTOYHUKOB:

1. UexHep M. MNpoektupoBaHue n paspaboTtka Android npunoxeHuit / // Y4. metod. nocobue ans cTyneHToB. — MuHCK,
2009. - 898 c.

2. Rogers R. Android Application Development Programming with the Google SDK / Lombardo J. // MuHck, 2008. — 1060 c.
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BbICOKOHAIPY>XEHHbIA UTPOBOW CEPBEP

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Boxko C. C.
SAwun K. [. — doueHm, K. m. H.

Llenbio paGoTbl sBNsieTcs pa3paboTka BbICOKOHArPY)XEHHOro WUrpoBoro cepeepa. [py NOCTPOEHWM CepBEpOB ASs
COBPEMEHHbIX UrP OCHOBHOW 3ajaven siBnsieTcss obecrneveHne HagexHonm u BbbicTpor 06paboTkM COOOLLEHWMIA OT KITMEHTCKMX
nporpamMm. [nsi 3Toro, Kak NpaBwuno, NPUMEHSIIOTCS PasnuYHble TEXHOMOrUW, NpefocTaBnsAoLme CobbITUNHO-OPUEHTUPOBAHHYIO
Mogaenb 06paboTkm coobLyeHuin. OgHoM 13 peanusaunin SBRSIETCS MaTeMaTyeckasi MoOAerb akTOpPOB.

Bblcokonpon3sBoauTenbHbI UTPOBON cepBep npeacTaBnsieT M3 cebs cuctemy, KoTopas OOMKHa peluaTtb
criegylowne 3agayn: NonyvnTb NakeT OT KNneHTa, obpaboTaTb STOT nakeT (paclumdpoBka, Aecepuanusaumsa u T.4. ),
npocYnTaTh UrPOBYIO CUTyaLMIo, pa3ocnaTb KIMeHTaM U3MEHEHNS UTPOBOI CUTYaLIK.

Mpu npoekTnpoBaHWM UrpPoOBOrO cepBepa, KOTopbI crnocobeH pabotaTtb C pasHbIMW Urpamu, Mbl BblAENUNN
obLLyto YacTb cucTembl, 4TOBbI MCnonb3oBaTh €e B kavecTse mnatopmbl. ITO MO3BONUMO HE MepenucbiBaTb U He
KOMMpoBaTb CYLLECTBYIOLLME N MPOBEPEHHbIE peLleHns Ans o6paboTkn OQHOTUMHBIX 3anpocoB, @ COCPeAoTOUNTLCA
Ha pa3paboTke cneunannsnpoBaHHOW MOMMKN KaXA0W KOHKPETHOW UIpbl, KOTOpasi B3aMOAENCTBYyeT C O6LLen 4acTbio
CMCTeMbI-NaTgopMbl.

OcHoBHasa 4acTb nnatdopmbl — 3TO 6a3a AaHHbIX. basa gaHHbIX COCTOUT M3 HECKOMbKUX (kenaTenbHO
HesaBncMbIX MoAynen). MoxXHO BblAENUTL creayrowme Moaynu: MHopMaums O Nnornb3oBaTensax M UX akkayHTax,
MOAyfb HacTpoek KoHdurypauun, OUHAHCOBbLIE TPaH3aKUMM W KOLUENbKW, BCMOMOraTenbHble CcepBuChbl (Ans
COXPaHEeHNs COCTOAHNS Urp AN5 NOCneayoLLero BOCCTaHOBMNEHWS, XXypHanmpoBaHve 1 T.4.).

KomnbloTepHas urpa npeacraBnseT cobon knuHeT-cepeepHoe npunoxexHne. KnueHT n cepsep obmeHmBatoTcs
AaHHbIMKU No npoTokony Protocol Buffers yepes cokeThbl.

CepBepHas YacTb MOCTPOEHAa Ha NMPUHLMNax CePBUC-OPUEHTUPOBAHHOW apXUTEKTYPbI.

CepBuc-opneHTMpoBaHHasa apxutektypa (SOA, aHrn. service-oriented architecture) — mogynbHbI Noaxon, K
pa3paboTke MnporpammHOro obecneyeHnsi, OCHOBaHHbIN Ha WCMONb30BaHUWM pacrnpedenéHHblX, cnabo cBA3aHHbIX
3aMeHsAeMbIX KOMMOHEHTOB, OCHALUEHHbIX CTaHAapTU3NPOBaHHBIMU WHTepdencamMn aAns B3aMMOAENCTBUS MO
CTaHAapTU3MPOBaHHbLIM MPOTOKONaM .

[naBHoe, 4TO OoTnnuyaetr SOA — 3TO MCMNOMb30BaHWE HE3aBUCHMbIX CEPBUCOB C YETKO onpeaenéHHbIMm
uHTepdencamm (B Buae .proto-caninos), KOTopble ANA BbINOMHEHUS CBOMX 3afady MOryT ObiTb BbI3BaHbl HEKUM
CTaHAapTHbIM cnocobom, Npu YCNOBMK, YTO CEPBUCHI 3apaHee HUYEro He 3HAKOT O MPUIOXEHUN, KOTOPOE MX BbI3OBET,
a NpunoXxeHne He 3HaeT, Kakum 06pa3oM CepBMChHI BbINOMHAT CBOKO 3agady (PUCYHOK 1).

SOA

Service Service repository Service bus

Application
frantend

[ I 1

Contract Implementation Interface

Business logic Data

PucyHOK 1 - nemeHTbl CepBUC-OPUEHTUPOBAHHOMN apXUTEKTYpbI

Takum  obpasom paspaboTaHa apxuUTekTypa  BbICOKONPOU3BOAMTENBHOIO  UIPOBOrO  CepBepa.
PaccmaTtprBaemas cuctema 3a cuyeT MNPUMEHEHMS B CBOEW OCHOBE CEepBUC-OPUEHTUPOBAHHOW apXUTEKTYpPbI
npeaocTaBnsieT BO3MOXHOCTb NErkoro paclumpeHus yHKLUmoHana.

CnuCoK MCNOMb30BaHHbIX UCTOYHUKOB:

1. Developer Guide — Protocol Buffers — Google Code https://developers.google.com/protocol-buffers/

2. Bell, Michael (2008). "Introduction to Service-Oriented Modeling". Service-Oriented Modeling: Service Analysis,
Design, and

3. Architecture. Wiley & Sons. p. 3. ISBN 978-0-470-14111-3.
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KINWEHT-CEPBEPHOE B3AI/IMOHE__I7ICTBVIE WHOOPMALIMOHHON
CUCTEMbI PACHETA HAJIOIoB

Bbernopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bbytsanos FO.0.
BatiHwmeltiH J1.A. — doueHm, K. Mcuxori. H.

Llenb aaHHow paboTbl cchopmMupoBanack B CBA3M ¢ noTpebHocTblo MuHUCTepcTBe no Hanoram v cbopam Pecny6nuku
Benapycb B onTuMu3auuy B3avMOAEWCTBUS NNaTenblLUMKOB M HAmNOroBblX OpPraHoB, a TakkKe COKpalleHus 3aTpaTr pabouero
BpeMeHU Ans Hux. ABToOMaTu3vpoBaHHasi MHOpMaLMOHHasa cuctema pacyeta HanoroB (AVMIC PH), paspaboTtaHHas komnaHuen
IBA, npu3BaHa peLunTb 3TV NPoGnemMbl.

AUC PH peanu3oBaHa Ha 6a3e TpexypoBHEBOW apXUTEKTYPbI.

TpexypoBHeBasi apxuTekTypa XxapakrepudyeTcs CTpOoruMm pasgeneHvemM 3agady Cco3gaHusi, XpaHeHusi u
nonyyYeHuss OaHHblX, OM3HEC-NOrMKM 1 Nonb3oBaTENbCKOro MHTepderica. TpexypoBHeEBasi apxXuTeKTypa siBrsieTcst
HaUMNy4yWnM peLleHneM AMis CNOXHbIX CUCTEM, PaCCUYUTaHHbIX Ha AMNUTENbHbLIN Nepuoa KChnyaTauun, nocKonbKy
no3BonseT nerko MoanrumnpoBaTh 3TM CUCTEMBI B MPOLIECCe AKCNyaTaumm 1 obecneymBaeT BbICTPYHO aganTaumio
K U3MEHEHMAM MpOorpamMmmMHON 1/unu annapaTHon cpeabl.

Ha ypoBHe pAaHHbIX CneunduuupyoTCa UCTOYHMKM OaHHbIX, B KayecTBe KOTopbix BbicTynawT CYB[,
annoBble CUCTEMbI U BHELLHWE NOACUCTEMBI.

YpoBeHb 6M3HEC-NOrMkM peanusyeTca NporpaMMHbIM — oBecnedyeHnemM, WCMOMHAIOWMM  PYHKUMOHanN
CUCTEMbI, U CPEAO ero NCNOMHEHNS.

YpoBeHb nonb3oBaTenbCckoro nHTepgernca obecnevmsaeTcsi NporpaMMHbIM obecneveHmem, peanusyoLwmm
B3anMoOAenCcTBue ¢ Nonb3oBaTenemM u cpefon ero NCNoMHEHUS.

N

KFHEeHT anpoc cepBep
Puc. 1 — lNMpumep NONCKOBOW CUCTEMBI

ANC PH npeagHasHayeHa ons:

- aBTOMaTM3auumM npouecca pacdeta MoAnexawmx ynnate B OlaXKeT CyMM Hamnoros, cO0poB (MOLWMH) Ans
nnaTenbLUNKOB pasfinyHbIX KaTeropumn,
- obecrnevyeHusi BO3MOXHOCTU MpPenoCTaBMEHNss HanoroBbixX Aeknapauui (pacvyeToB) B HamnoroBble OpraHbl B
3NEKTPOHHOM BUAe (3MEeKTPOHHOE AeKapupoBaHue);
- obecneyeHnss npuema 3feKTPOHHbIX Aeknapauuid, NpeaoCTaBMEHHbIX MfaTenbliMKaMyM Ha  3NEKTPOHHbIX
HocuTensix, NMbo nepefaHHbIX B HanoroBble OpraHbl C UCMOMb30BaHWEM VIHTEpHET-TeXHOMormi ¢ cobnogeHnem
HOpM U1 TpeboBaHMi  MHOPMAUMOHHOM Ge3onmacHOCTM M 3awuTbl  MHOpMauMM  nnatenbliMka  OT
HEeCaHKUMOHMPOBAHHOIO 4OCTYNa;
YMpOLLEHMS B3aUMOAENCTBUA NnaTenbLUNKOB C HAanoroBblM1 OpraHamu;
COKpalLeHus BymaxHoro JOKyMeHToobopoTa;
- COKpallleHusi 3aTpaTt paboyero BpeMeHu nnaTenbliuka Ha B3anModeNCTBUE C HAaNOroBbIMU OpraHamu;
- COKpallleHusi 3aTpaT paboyero BpeMeHu paboTHUKOB HaroroBbIX OPraHOB Ha B3aMOAENCTBUE C NiaTenblimMKamu;
YCOBEPLUEHCTBOBaHNS obecrnedeHus oyHKUMIA y4YeTa Haroros, COOPOB (MOLLSMMH), UHBLIX NNaTeXen B HanoroBbiX
opraHax;
- obecrneyveHust NOBLILLEHNST YPOBHSA LIEHTpanun3auumn xpaHeHnst 1 06paboTkn Hanoroson nHopmaumm, MHTerpaums
VMHOPMaLMOHHBIX PECYPCOB PANOHHOIO, 00MacTHOrO U PecnybIMKaHCKOrO YPOBHEN HANOroBOW Cry»obl;
- obecneyeHns akTyanbHOW U OOCTOBEPHOW MHGOPMaLuel (NpegocTaBnsieMoli B COOTBETCTBMU C CYLLECTBYOLLUM
HarnoroBbIM 3aKOHOA4ATENBCTBOM) OPraHOB rOCY4apCTBEHHOM BNACTU U YNpaBneHus.
Cnncok UCnosib3oBaHbIX MCTOYHUKOB:
1. BanHwTenH J1.A. OproHomMuka. YuebHoe nocobue — Muxck, F’MYCT BIY, 2010, — 339c.
2. Wyneiiko WN.I'. IproHoMmyeckoe NpoeKTUPOBaHWNE CUCTEM «4ENOBEK-KOMMbIOTEP-CPeaa»: METOANYECKoe Nocobre Ans KypCoBOro

npoektnposaHus. — Muxck: BIYUP, 2011 -96 c.
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CUCTEMA UCCNEAOBAHUA HEMNMPOU3BOJIbHOIO
BHUMAHUA

Benopycckuti eocydapcmeeHHbIl yHU8epcumem UuHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Fanad [.A.
Ocunosuy B. C. — doueHm, K. m. H.

Llenb paboTbl 3aknoyaeTcsa B HEOOXOAMMOCTM ynyylIEHWUsl MOATOTOBKWM CTYAEHTOB B y4eGHOM 3aBefeHun. HanpaBneHHocTb 1
COCPEOTOYEHHOCTb MCUXUYECKOW [AESTEeNbHOCTM MOrYT HOCUTb HEMpOW3BOSBHBIA MM NMPOU3BONbHLIA  xapaktep. Koraa
[esiTeNbHOCTb  3axBaTblBa€T HAac, M Mbl 3aHMMaeMcs et 6e3 Kakux-nubo BOMeBbIX YCUNWIA, TO HampaBreHHOCTb U
COCPefOTO4EHHOCTb MCUXUYECKMX NMPOLLECCOB HOCUT HEMPOM3BOMbHLIA XapakTep. Korga e Mbl 3HaeM, YTO Ham HafZo BbIMOMHUTL
onpeaeneHHyto paboty, n GepemMcs 3a Hee B CWIy MOCTaBIIEHHOW LENMW W MPUHATOTO peLUeHUs, TO HamnpaBneHHOCTb W
COCPeOTO4EHHOCTb MCUXMYECKUX MPOLIECCOB YXKE HOCUT MPOM3BOMbHLIA xapakTep. MosToMy MO CBOEMY MPOWUCXOXAEHUIO W
cnocobam ocyLLeCTBIEHNs] OObIYHO BbIAENSIOT ABa OCHOBHLIX BUAA BHUMAHWS: HEMPOW3BOSIbHOE 1 MPOU3BOMbHOE.
HeI'IpOMSBOJ'IbHOG BHUMaHWe sBnseTcsa Haubonee NpPOCTbiIM BMOOM BHUMaHUA. Ero yacTto HasblBalOT NacCUBHbLIM,
N BblHY>XOEHHbIM, TakK Kak OHO BO3HUKaET U nogaep>XmsaetcAa He3aBMCUMO OT CO3HaHUA YernoBeka. ﬂeﬂTeﬂbHOCTb
3axBaTbIiBaeT 4enioBeka cama no ce6e, B cuny cBoen yBIieKaTesibHOCTU, 3aHMMaTesiIbHOCTU UM HEeOXNOaHHOCTW.
OJJ,HaKO Takoe NnoHmmaHune npuvnH BO3HUMKHOBEHUA HENPOU3BOJIbHOIO BHMMaHUA BeCbMa YMNpOLWEeHHO. O6bl4HO npu
BO3HUKHOBEHUN HENPOU3BOJIbHOI0O BHUMaHuA Mbl MMeeM [eno C uesfibiM KOMMJIEKCOM NPUYKnH. B atoT komnnekc
BXOOAT pa3syinyHble CbVIC’WNGCKVIG, ncmxocbmmonormqecr(vle N NCUXn4eckme NnpuHmnHbI.

CroficTea
BHUMAHHA

HanpagnenHocTs Ha OHH 0DLEKT \ / Hanp T HA KO ODBEKTOB |
p—— ' e

‘ Konuenrpatma

TlepekmosacmMocTh

Puc. 1 — Cxema CBOWCTB BHUMaHNS
PaspaboTtaHHasi nporpaMma Mo3BONsieT 3HAYUTENBHO YCKOPUTbL NPOLECC TECTUPOBaHUSI U 00paboTKM pesyrnbTaToB.
CyTb NpYMEHEeHNs 3TOW KOHUEenuun coctout B obecneyeHun cosgaHus npodunsa nonb3oBartens, cbop cBegeHun o
HeM 1 y#noGHoe wux npeacTaBneHus Ans ucrnonb3oBaHus. OHa no3BOMSET MNOMb30BATENO 3aMONHUTL BCHO
Heobxoanmyto nHdopmaumio o cebe, Bkntovas PUNO, BapuaHT, rpynny, YHUBEPCUTET, OLIEHKU MOCIE NMPOXOXAEHUS
TecTa, U pesynbTaT ero NpoBeAeHus, a Takke CnpaBoyHyo MHdopMauuo. Matepyan npeacraBneH HECnoXHbIMU
PUBNKO-TEXHUYECKUMY 3adaHusAMU. [locne npoYTeHUs TEeopeTUYecKoro martepuana, vuaeT psg BOMNPOCOB AnNS
3aKpenneHus npovnMTaHHoro. Tpy BapvaHTa OTBETOB, C OOHUM AENCTBUTENBLHO BEPHbLIM. [lanee ocHOBHOE 3apaHue,
BbINOMIHEHHOE C KPACOYHbIMW PUCYHKaMU U cxemamun. W, Hanocnefok, WTOroBbI TECT Ha 3akpenneHve
npongeHHoro.He pgonyckaeTcst BbINONMHEHWe 3agaHui B nobovi nocnefoBaTenbHOCTU. (T.K. HEKOTOpble 3agaHus
cBsA3aHbl Mexay cobon). Npoueaypa nogcyeta MOMyYeEHHbIX Pe3ynbTaToOB OOCTAaTOYHO NPOCTa U 3aknioyaeTcsd B
Hauncnenun 0.5 Ganna 3a kaxgoe NpaBWMbHO BbINOMHEHHOE 3adaHue. 1o ncxogy TecTa, Ha 3KpaH BbIBOAWTCH
oueHKa UCMbITYeMOro, ero owmbkn 1 cnpaBoYvHas nHgopmaumsa (0TBEThI Ha 3afaHus, B KOTOPbLIX Bblnn coBepLUEHbI
OLLNBKMN).
Peann3osaHa AaHHas moaerns ¢ NpUMMeHeHneM 06beKTHO-OPUEHTUPOBOYHOIO A3bika Java.
CnmMCoK MCMOnb30BaHHbIX MCTOYHUKOB!
1. OcHOBHble BMAbI BHUMaHWs [OneKTpoHHbIn pecypc]. http://www.psexplorer.ru/repls-833-1.html
2. Teopus MU NpakTUKa WHXEHEePHO-MCUXOSIOrMYECKOro MPOEKTUPOBAHNSA U 3KCNepTU3bl: y4ebHo- meToAuyeckoe rnocobue k
npakTudeckum Bugam sanatuii / W. . Lyneiiko. — Muxck: BI'YUP

CUCTEMA ®OPMOTUPOBAHUA HTML AOKYMEHTOB

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

[asbioos A.A.

BatiHwmedlH J1.A. — npogbeccop K. NCUxos H.

Llenbto paboTbl siBnsieTcsa paspaboTka cuctembl hopMoTpupoBaHnsa HTML gokyMeHTOB.
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[aHHaga pa60Ta nokasblBaeT, Kak MOXHO MOAEPHM3NPOBaTb MPOLECC CO3haHWUsi CanToB. C nomoLbo 3TOro
KOHLIeNLMM Mbl NMOKa3arnu, Kak ncnonb3oBaHne openMBOPKOB 1 CMS CoKpallaeT BpeMsi pa3p860TKVI.

Puc. 1 — dnarpamma BapnaHTOB UCNOMb30BaHUS Puc. 2 — Cxema npegmeTHoM obnacTtu 3agayn

Ha  paHHbIX  cxemax  nokasaHa  CTPyKTypa  KOHUENTOB UM OTHOWEHWA  MeXZy  HUMW.
MepBbIM KOHUENTOM siBNsieTcs Page — cTpaHuua, oHa MoXeT ObiTb MpeacTaBneHa kak psd-maketom (Template —
oToOpaxeHue), Tak n BépcTkon (Code — roToBelin html + css ko). [aHHbIN Habop KOHLENTOB NO3BONUI HAaM onucaTb
cxemy pasbueHnst 3agaHHoOro mMaketa Ha Gnoku, anst nocneaytowero npeobpasosanusi B HTML ko ¢ HanoxeHuem
CSS ctunen.

KoHuenTt Code n Bce ero HacregyloLwme KOHLENTbl NO3BOMSAT Ham npeobpasoBaTtb NOMyYeHHbI Habop
6riokoB B Tpebyemyto BEPCTKY. B CUCTEME MMEKTCA ABe He3aBucMMble YacTu. [NepBasi BbinonHseT pa3bueHue psd-
LwabnoHa Ha 6noku, BTopas — npeobpa3syeTtcsa nonyynsLumics wabnod B HTML+CSS koa. Kaxxgas 13 aTux nogcuctem
MOXET BO3BpaLlaTh rOTOBbIA pe3ynbTaT Nonb3oBaTento U nepefaBaTb €ro B BUAE CEMaHTUYECKON CTPYKTYpbl OPYroW
cucteme.

B OaHHOM cxeme Mbl BbliAENUNW [Ba NOACEPBUCA, HO, Kak Mbl NUCanu, Bbille UX Mbl peanu3oBanu Kak Asa
He3aBWCKMbIX cepBuca. bonee Toro BapmaHT ¢ ABYMS He3aBUCUMbIMK cepBucamn ByaeT 6onee npeanodTUTENbHbIM,
BBMAY YK€ OTMEeYaBLUNXCS NPEenMYyLLEeCTB AaHHOro NoaxoAa.

[aHHbI Habop KOHLENTOB MO3BONSET HaM onvcaTb CXxemy pa3bueHus 3agaHHOro maketa Ha 6rnoku, ans
nocnegytouero npeobpasoBaHuns B HTML Koz ¢ HanoxeHnem CSS ctunen.

KoHuenTt Code n Bce ero HacnegyroLime KOHLENTblI MO3BOMSAT Ham npeobpasoBaTb MOMyYeHHbIN Habop
6rokoB B Tpebyemyto BEpcTky. HTML n CSS koHUenTbl cnyxaTt 6a30BbIMY A5 ONMCaHUS BCEX BO3MOXHbIX BapaHTOB
koga; PseudoElement — nceBgo anemeHThl; PseudoClass — nceBgo knaccel; ¢ssStyle — ctunun CSS; div — 6noku;
select — anemeHT opMbI CNKCOK; IMQg — n3obpaxenusa cTpaHuubl; link — ceeinkm; form — dopmbl; input — anemeHTbI
dopwm; textarea — anemeHTbl popM. B cBA3M ¢ NOCTOsIHHBIM M3MeHeHue ctaHgaptoB HTML n CSS, npuBeneHHbIN
cnucok ByaeT NOCTOSHHO AOMNOMHATLCA Y UBMEHSTLCS.

Cnu1CcoK UCMornb30BaHHbIX UCTOYHNKOB:
1. MpoekTupoBaHve Beb-uHTepdericoB. bunn Ckott / // Y4. meToa. nocobue ans ctyaeHTos. — MuHck, 2009. — 898 c.
2. «Co3pnaHre web-cTpaHuL;: VickycctBo BEpcTkM» Muxauna [y6akosa // MuHck, 2008. — 1060 c.

IO3ABUITUTU — TECTUPOBAHUE CAUTA

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuKku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

HpaxHuk (Tumapesa) E.B.
Curnkos H. N. — doueHm, k. m. H.

Llenbto gaHHow paboThbl ABNsSeTcs 103abunuTu-TecTMpoBaHue canta, Typ areHcTea. [py npoBefeHnn BbiSBNSETCS nepsoe
BrevatneHve oT BXOAa Ha CaWiT; OLEHMBAETCH, OTBEYaeT N AW3aiiH calTa CTUNNCTUKM KOMMaHWM 1 TeM ycrnyram, KoTopble oHa
npepnaraeT; NPaBUIbHO MM Ha CalTe WCMONb3yloTCs rpadmyeckMe anemeHThbl; yaobHa nu HaBuraums camTta. Takke BaXHbIM
SIBNSIETCA NpOBEepKa Hanuuusi Ha cante copMbl obpaTHON CBA3M, a Takke yaobcTea e€ ucrnonb3oBaHus. Ellle He Mano BaXHbIM
KpUTeprem SBnseTcs MHPOPMaTUBHOCTL CaiTa, Kak Nofb3oBaTeNlb pearvpyeT Ha TO KONMMYECTBO NPeAoCTaBNeHHOW nHdopmaumm,
OTOOpaXXeHHOW Ha caliTe.

OTnununtensHo 0COBEHHOCTBIO 103abNNUTU-TECTUPOBAHUS SABMSETCA OOBEKTMBHOCTb WM [AOCTOBEPHOCTb
Nomny4YeHHbIX pe3yrnbTaTos.

B akcnepumeHTe y4acTBYHOT OObIYHbIE NONbL30BATENN, KOTOPLIE NPUONMKEHBI K pearnbHbIM YCIoBUSM paboThbl
C nporpaMmMHbIM NpoaykToM. [Monb3oBaTenu MNomnyyarT 3a paHee COCTaBIEHHbIN 3KcrnepTamu, Habop 3agaHui.
3apaHua copmupyroTcst Takum 0o6pasom, 4ToObl B pesynbTaTte 3KCMepUMeHTa HaWTu OTBETbl Ha BOMPOCHI
TECTUPOBaAHUA.

3atem nony4veHHble pe3ynbTaTthl aHanuaupytlTcd. CosgaeTcs OTYET, OMUCHIBAKOWMI  OBHapyXXeHHble
npobnemel UHTEPGENCA, NX BaXXHOCTb, BO3MOXHbIE NMPUYMHBI BO3HUKHOBEHUSI 3TUX Npobrnem, a Takke cnocobbl nx
yCTpaHeHus.

Tonbko NPOBEPEHHbIE 03abUNUTU-TECTUPOBAHNEM UHTEP(ENCHBIE pPELLEHUsI MOTYT AaTb rapaHTMIo TOro, YTo
UHTEpdENC CUCTEMBI HE ByaeT OTBEPIHYT NOMbL30BATENSIMU, U a0EeKBATHO BOCMPUHSAT UMW.
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Ha pucyHkax 1n2 npuBeeHbl aTanbl OLEHKU An3anHa I'O386VIJ'IVITVI-TeCTVIpOBaHVIF| M aHanu3 13abunuTtu-
TecTupoBaHue No KpuTepuam nonb3oBartena.

Puc. 1 —31an oueHku gnsainHa (103abUnuTU-TeCTUPOBaHUS)

yoobcTeo

Puc. 2 — AHanu3 103abnnuTn-TecTMpoBaHne No KpUTEpPMAM Nnonb3oBaTens
Takum obpasom, ObINo NpoBeAeHO 03abuUnMTU-TECTUPOBaHNSA canTa, Typ areHcTBa. C NOMHOW YBEPEHHOCTBIO
MOXHO OTMETUTb, YTO CalT yAOBMNETBOPSIET BCEM KPUTEPUSIM NONb30BaTensl.
Cnmncok Mcnosb3oBaHHbIX MCTOYHNKOB:
1. Kpyr C. TectupoBaHue to3abunutu — caintoB. — CLUA. 2011. — 325c¢.
2. Mmendopa Mawnepc, Tom bamkett, Kopn CaHanep WcckyctBo TectupoBaHusi nporpamm / neHdopa Maviepc, Tom BagxeTT, Kopu
Cangnep. — CLLA. 2012. — 190c.

BPAY3EPHAA UTPA HA A3bIKE JAVASCRIPT

Benopycckuti eocydapcmeeHHbIl yHU8epcumem uHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapyck

UNearHosuy [].0.
Eropos B.B. — ctapwwuin npenogasaTtensb

Llenbto paboThl siBNsieTCs co3gaHne oAHOMNONb30BaTENbCKON Gpay3epHol urpbl ¢ ucnonb3osaHuem JavaScript 1 HTML5.
Haunbonee pacnpocTpaHEHHLIMKU B Kilacce OL4HOMOMb30BaTENbCKUX Urp ABNsATCA urpbl Ha Adobe Flash. Ho B nocnegHee Bpems
Adobe Flash oTxoauT Ha 3agHuWiA NnaH , Tak Kak CpaBHUMblE BO3MOXHOCTU CTaHOBSITCSl AOCTYNHbI 6e3 nnarvHoB Gnarogapst
TexHonornsam u3 rpynnsl HTMLS.

PaspaboTtaHHas urpa TpebyeT ycTaHOBKM Ha KoMnbioTep Gpay3epa M KOppekTHO paboTaeT co BCcemMu ero
BUOaAMMU.

OCHOBHbIM MHCTPYMEHTOM pa3paboTkn U AMHAMUYECKUX M3MEHEHWUI Ha cTpaHuue urpbl sisnsietcs DOM
(Document Object Model) - o6bekTHasa moaens, ucnonbdyemast anst XML/HTML-gokyMeHTOB.

CornacHo DOM-mMopenu, OOKYMEHT SBMSIETCA Mepapxuen,T e. JOKYMEHT npeacTaenseT cobor gepeso TeroB . OHO
obpa3syeTcs 3a CYET BIIOXEHHOW CTPYKTYpbl TErOB MIC TEKCTOBblE (bparMeHTbl CTPaHWLbl, KaXabll U3 KOTOPbIX
obpa3syeT oTaenbHbIN y3en. Yepes aTy CTPYKTYpY, B Urpe peann3oBaH JOCTYN KO BCEM 3rieMeHTaM.
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Document

Root element:

<htrmlz
[
| I
Element: Elernent:
<head= <hody=
‘ [ l ]
Element: Attribute: Elemert: Element:
<titles *hiref” <ax <hlz
Teut: Teut: Text:
*My fitle” “My link” "My header”

Puc.1 — npumep DOM (Document Object Model)

Ona  aHumauumm  ucnonbsyetca  6ubnumotekm  JavaScript:  Jquery ,  dOKycupylowasca — Ha
B3avmogenctemm JavaScript u HTML. Bubnuoteka jQuery nomoraeT nerko nonyyatb QJOCTyn K nobomy
anemeHTy DOM, ob6palyaTbcst K aTpubyTam u cogepxmumomMy anemeHtoB DOM, maHunynupoBaTtb nMu.; jQuery Ul —
oubnuoteka JavaScriptc OTKPbITBIM MCXOAHBIM  KOAOM [AON1sl  CO3[4aHMWS HACbILEHHOT0 MOfb30BaTeNbCKOro
uHTepdelica B BeO-npunoxenusax. Yactb npoekta jQuery nocTpoeHa MoBepx rnaBHOW 6GubnuoTteku jQuery m
npegocTaBnseT paspaboTyMKy YNPOLLEHHbIN JOCTYN K €€ yHKUMAM B3auMOAENCTBUSA, aHnMaumm n addekTos, a
TaKkKe Habop BUOXETOB.

CnmMcoK UCcnonb3oBaHHbIX UCTOYHMKOB:
1. Ossun ®naHeraH “JavaScript NoapobHoe pykoBoacTBo” 6-e nsgaHue / // Y4. metod. nocobue ans ctyaeHToB. — MuHck, 2009. — 898
C.
2. Padhaano Yekko “I'padmka Ha JavaScript” // Munck, 2008. — 1060 c.

ANDROID NMPUNOXEHUE «ONPEAENEHUE NCUXOJNTIOMMYECKOIO
COCTOAHUA»

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UuHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

KanaHdapos A.U.
Homopaukas E.M. — accucmeHm

Llenbto paboTbl siBnsieTcs paspabotka Android NpunoxeHust Ans onpeaeneHnst ICMXoNorMyeckoro COCTOsIHUS YeroBeka.

YenoBeyeckas ncuxuka BeCbMa MOABMXHA, OUHAMWYHA, MO3TOMY YeroBEeKYy CIOXHO onpedenuTb CBoe
NMCUXOMNOTMYECKOE COCTOSIHME B KOHKPETHbIA MOMEHT BpeMeHu. CrnefoBaTenbHO, BO3HUKAET npobrnema agekBaTHOro
pearMpoBaHus Ha CTUMYIbl B TOW WAM WHOM cuTyaumu. C MOMOLLbIO OAHHOro NPUIoXeHUs npeaocTaBnseTcs
BO3MOXHOCTb ONpefeneHus ncuxororMyeckoro COCTOAHNS U Bblga4yy pekoMeHgaunn no TMny NoBeAeHno Yenoseka.

B naHHonm paboTe ucnonb3oBaH natrepH MVC, KOTOpbI NO3BONSAET pas3aenuTb AaHHble, MPeAcTaBneHne n
06paboTKy AENCTBUIN NONb30BATENS Ha TPU OTAENbHbIX KOMMOHEHTA, YTOObI MoANdUKaLNS OOHOTO U3 KOMMOHEHTOB
OKasblBana MUHMMAarnbHOEe BO34ENCTBME Ha ocTanbHble. Ha puc.1 npuBeaeHa CTpyKTypHas cxema:

||f— MODEL --.,\I
UPDATES MANIPULATES

!

VIEW CONTROLLER

USER

Puc. 1 — CtpykTypHas cxema
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Android npunoxeHne cocTouT M3 OABYX BUAOB TECTOB: TEKCTOBOrO M rpadguyeckoro. locrne npoxoxaeHus
Tecta nonb3oBaTento OyoeT OaHa XapakTepucTuKa MCMXONOMMYEecKoro COCTosiHMSA. Kpome Toro, nonb3oBaTterb
CMOXET npocMaTpuBaTh pe3ynbTaThl CBOMX NpeablayLmnX TECTOB 1 pe3ynbTaTthl APpYrMX Nofb3oBaTenen.

[ns co3paHunst NpuUnoXeHnss MCcnonb3oBaH 0OBbEKTHO-OPUEHTUPOBAHHLIN S3bIK MPOrpaMMupoBaHus Java, ¢
ucnons3soaHvem IDE Eclipse n Android SDK.

OCHOBHOI CrOXHOCTbIO B paboTe siBnsietcst noabop HeoOX0AMMbIX MaTepuanoB Ans TECTOB U pa3paboTka
MeTOAMK 06paboTkun KapTUHOK.

Pe3ynbTaTtbl AaHHOW AUMSIOMHOM paboTbl MOryT ObiTb MCMONb30BaHbl B KayecTBE 3KCMpecc-aHanusa
NCUXONOrMYECKOro COCTOSAHNA Yernoseka.

Cnncok Ucnonb30BaHHbIX MCTOYHUKOB:
1. LiexHep M. MpoekTupoBaHue n pa3pabotka Android npunoxenui / // Yy. meTtop. nocobue ans ctygeHToB. — MuHck, 2009. — 898 c.
2. Rogers R. Android Application Development Programming with the Google SDK / Lombardo J. // MuHck, 2008. — 1060 c.

NMPOMPAMMHO-ANMAPATHbIA KOMMJEKC ONs NPOBEQEHUA
ABTOMATU3UNPOBAHHOIO TECTUPOBAHUA CEPBUCOB
WHTEPHET-NMOYTbI

YO «benopycckuli 2ocydapcmeeHHbIl yHUsepcumem uHgpopMamuku U paduoaneKkmpoHUKU»
2. Murck, Pecnybnuka benapycb

Koearnes H.K.
Yepumucuros [.N. — douyeHm, K. m. H.

Llenblo paboTbl SBNsSieTCA NporpaMMHO-annapaTHbIA KOMNEKC AN NPOBEAEHUs aBTOMATU3UPOBAHHOTO TECTUPOBaHMS
CEpBUCOB MHTEPHET-MOYTHI, KOTOpbIA OOYCMOBNEHO HEeo6XOOAMMOCTHIO B BO3pacTaHWi MHAOPMALMOHHOW Harpysku Ha
nons3oBarens

ABTOMaTtM3auMs No3BOnsieT NPOBOAWUTL TECTMPOBaHWE MOCPEACTBOM MpOrpaMMHO-annapaTtHbIX CpPeacTB.
lMpyMeHeHWe aBTOMaTM3aUMKN MO3BOMSAET CyLWECTBEHHO COKpaTWTb BPEMEHHble 3aTpaTbl Ha TecTUpoBaHWEe |
YMeHbLNTL 06beMbl 06pabaTbiBaeMon NHXeHepaMn MHopMaLuu.

Ana peweHus paccmatpuBaemon npobrnembl paspaboTaHo mporpaMMHoe pelueHue. [laHHoe pelueHune
pabotaeT Hanpsmyto C Beb-uHTepdenicom NOYTOBOrO  cepsuca, AnA  Toro, 4Tobbl  MnpoTekawlme
aBTOMAaTM3NpPOBaHHbIE NPOLECCHI MOXHO BbINo HabnwgaTe HENOCPEACTBEHHO, B HACTOSALLIEM BPEMEHM.

MoxHo BblAenuTb crneaytoLlme Yactu paspabaTbiBaeMOro kKomnrekca:

Moacnctema pabotbl ¢ Beb-uHTepdericom. Cnyxut AnsS npefoctaeneHus amynaumm Beb-6paysepa, a Tak xe
O0OBEKTHOro onucaHWs TEeCTUPYEMOro MPUMIoXKEeHNs U  ero KomnoHeHToB. OnpepgensieT BO3MOXHOCTM MO
B3aMMOLENCTBUIO C TECTUPYEMOI CPeLoNn.

TecToBble Kracchl, OMMCbIBAKOLWME MNPOLECC TECTMPOBaHMA. 34eCb ONUCbIBAETCS Mepapxuss U CTPYKTypa
NPOBOAMMBIX TECTOB, UX B3aMMO3aBMCUMOCTM, MOPSAAOK BbINOMHEHNS, @ TaK e UX cogepaHue.

MHcTpymeHTbl ans o6paboTkn TeCToBbIX AaHHbIX. TE€CTOBbIMU AaHHLIMW MOTYT BblTb MHpOpMaumMs, Heobxoanmas
Ans paboTbl TECTMPYEMOro NPUIOXEHUs, CpeAcTBa NoKauum onpefeneHHbIX aNeMeHToB Ha uHTepderice n MHoroe
apyroe. OHn MoryT GbiTb NpefAcTaBneHbl B BWAE INEKTPOHHbIX Tabnuu, xml-pannos, 6as AaHHbIX M NPOYMX
NHOPMAaLIMOHHBIX CTPYKTYP.

CpepcTtBa normpoBaHns npouecca TeCcTUpoBaHUA M ero pesynbtatos. [MpegocTtaBnaioT nHoOpmMaumio o npouecce
TECTMPOBaHWA C 3a4aBaeMoli TOYHOCTLIO M noApobHocThio. NogobHas nHdopmaumsa MoxeT BbiTe NpeAcTaBneHa B
BMAE TEKCTOBbIX JIOrOB, CHUMKOB 3KPaHOB, halinoB OT4YETOB U T.A4.

~ f -

Web Interface Tests
Emulation System Implementation
\ J
4 N\
Data Processing Logging Tools
Tools

\ )j

Puc 1 — CTpykTypHasa cxema npunoxeHusi B nepBoM npubnmxkeHun.

JononHuTenbHo k pa3pabaTbiBaeMOMYy NPOEKTY MOXHO MOAKIIOUUTL cpeacTBa obecneyeHns HenpepbIBHOM
WHTEerpaumm paspaboTku, No3BOMSALME NMPOBOAUTL TECTUPOBAHME HA yAaneHHbIX KOMMbITEPAx U Ha PeryrsipHom
OCHOBE, a Takke cpefcTBa pacnapannenuBaHisa npolecca TECTMPOBaHMWS, KOTOpble NMO3BONSAT BbINOMHATL rPynnbl
TECTOB OJAHOBPEMEHHO Ha HECKOIBKUX KOMMbIOTEPAX.

OcHoBHas uenb pa3paboTaHHOrO MpoaykTa — NPEeAOCTaBlIEHUE WHXEHEPY-TECTUPOBLUUKY (penmBopkKa,
obecneymBaloLLEero AOMOMHUTENBHBIA Crol abcTpakuuyM npu HanucaHuM TeCcTOB, C BO3MOXHOCTbIO paclUMpeHus
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[AHHOIO peLUeHNst U HanM4YneM OOMOSTHUTENbHbLIX OMUMIA ANs NOBbILWEHUS 3¢pEKTUBHOCTM U YNPOLLEHUS paboThl
UHXeHepa.
PeanusoBaH [aHHbII NPOAYKT Ha OOBLEKTHO-OPUEHTUPOBAHHOM fA3blke Java C MNpPUMEHEHUEM
WHTErpupoBaHHON cpeabl pa3paboTku «Eclipse».
Cnncok Mcnonb3oBaHHbIX UCTOYHMKOB!
1. Okkenb b. [Eckel B.] dunococus Java. bubnunoteka nporpammutca. 4-e nag. — Cro: Mutep, 2012 — 640 c.
2. http://testng.org/doc/documentation-main.html - pokymeHTaumsa TestNG.

MHOIMO®YHKLUMOHAINBbHbLIU CETEBOU ®ANNOBbLIAN MEHEOXEP

Benopycckutl 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

KoHOpamiok A. A.

Laebidosckuli A. I'. — doueHm, k. buornoa. H.

Llenbto paboTbl siBnsieTcs paspaboTka MHOrodyHKUMOHANbLHOIO ceTeBoro chairnosoro MeHemkepa. [pu cospaHuu
I'IpMJ'IO)KeHMVI anda obneryeHus paﬁOTbI C ONEKTPOHHbIMW [OKYMEHTaMu OCHOBHOW 3a,uaqel7| ABndeTca npenocrtasleHne
nonb30BaTeNd MHCTPYMEHTa [Ans B3auMOOEWCTBUS C (DaNNoOBOM CUCTEMOW, BaXKHbIM acnekToMm sBrsieTcs obecneveHue
COXPaHHOCTU OAaHHbIX.

PaspaboTaHHOe npunoxeHne MoxeT ucrnonb3oBaTbes AN 6onee NpPoaykTMBHOW paboTbl ¢ channamu un
CeTblo, @ Takke ANs NoBbleHMsT 3EKTUBHOCTM 3MIEKTPOHHOrO AOKyMeHTooGopoTa. B npouecce pa3paboTku
NpUNoXeHns HeobxoaMMo yunTbiBaTb CreunduKy B3anMOaeNCTBUS Kak C NokanbHON halinoBon CUCTEMON, Tak U
nepefayen gaHHbix nocpeactsom cetu. Mcxona v tpeboBaHui K pyHKLMOHaNy Takoro poga nporpamm, Obino
MPUHATO pelleHne peanus3oBaTtb criegywlowme dyHkumn: pabota ¢ cannamm (MpocmoTp, NpaBka, KONMMpoBaHUue,
nepemelleHne, nobaBneHnemM, yaaneHne, HasHayeHve npaB OOCTyna, pefakTMpoBaHue aTpubyToB), Npo3payHas
paboTa He TONMbKO C JIOKaNbHOW hannoBOM CUCTEMOW, HO U C BUPTYamnbHbIMW UNKU yAaneHHbIMU (PanrnoBbIMA
cucTemMamu, NPUCYTCTBYET BO3MOXHOCTb MBKOWM HacTponku nogaepxunsaemMblx dannosbix cuctem (ftp, sftp u 1. 4.),
pabota ¢ apxuBamu (ynakoBka, pacnakoBka M MPOCMOTP), paboTa B KOHCONU Ans BbinonHeHnus komaHa OC
BpyuHyto. OTKpbITass apxuTekTypa, nossonstowas rmbko AobaenAaTe OOMNOMHUTENbHbIE MOAYNWN, BO3MOXHOCTb
paboTbl kKak B pexumMe ogHonaHensHoro nposofHuka B ctune Windows Explorer, Tak n B pexume AByXnaHenbHOro
darnosoro meHemxepa B ctune Midnight Commander, Norton Commander, Total Commander u 1.4.

[MoToMy Kkak pannoBbI MeHeKep ABNAeTCH UHTepdencoM ANnd B3aMMOAEWCTBUSA C (pannoBOW CUCTEMOMN,
npmBegeM crnegyrLlyto cxemy (puc. 1) B3aMMogencTBus, NPUMEHUMYIO Kak NS NOKanbHOM hainoBon cuctembl Tak v
0N yaaneHHoN.

| |

BbiBog 3anpoc AonofHUTENbHBLIX NapaMeTpoB BbinonHeHue
cnucka B 3aBUCMMOCTU OT BMAA AENCTBUA AencTBUA
chainoe
3anpoc NoATBepkKAe-
Bbi160o HUA Ha yaaneHne i I
el - ynaneHue - e yaaneHue
AencTBUA:
- ypaneHne 3anpoc NeHN ~
* - KOMMpOBaHKe - nankn HasHaueHNA * konuposaHue calinos
- KOMMpoBaHMe dannos
cdanna
sanpoc - nepeuMeHoBaHue -
zepauMetoBe; - nepeMMeHoBaHHe - HOBOFO MMEeHN
Hue dhanna nnn
nanku
- co3AaHue narku -
. 4 3anpoc uMeHn
n;ﬁiﬁa“”e HOpon - CO3AaHME NankMu - AN nania

Puc. 1 —Cxema paboTbl halnnioBoro MeHempxkepa.

OCHOBHOI CMOXHOCTBIO MpY MPOEKTUPOBaHWKM Mnporpamm Ans paboTel ¢ chavinamn asnseTca peanvsaums
AocTtyna K dannam Haxogsawmmces B hannosbix cucTtemax pasnuyHoro Tvna. B npouecce paspabotkm 3TOT dhakT
AOomKeH OblTb yyTeH. Takke HeobXxogumo npeAycMoTpeTb BO3MOXHOCTb MOKOro paclumpenus dyHKuMoHana
NocpeaCcTBOM NOAKIIOYEHNS HE3ABUCUMBbIX MOZYIEN.

[na wHTepdenca NpuHATO peLleHne NPUMEHUTb OBYXNAHENbHYK CXeMy pasMeLLeHus CrucKoB (hannos, C
BO3MOXHOCTbIO MEPEKTIOYEHNA Ha OAHOMNaHenbLHoe oTobpaxeHne, Takum obpasom MCnonb3ysa npenmyLlecTsa obenx
CXeM KOMMOHOBKU BU3yarbHbIX 9N1IEMEHTOB.

[na peanusauun npunoxeHns BblbpaHa cpega Microsoft Visual Studio 2010, nnatdopma Microsoft .NET
Bepcum 4.0 N 06 BLEKTHO-OPMEHTMPOBAHHbIN A3bIK MPOrpaMmMupoBanns CH#.

Takvum obpasom, bbina paspaboTaHa apxuTekTypa MHOrOQYHKLMOHANbHOrO CeTEBOro hannoBoro MeHeaxepa,
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BblOpaHbl HEO6X0AMMbIE MHCTPYMEHTHI, @ Takke . PaccmaTpuBaemas cuctema 3a c4eT NPUMEHEHMS B CBOEW OCHOBE
OTKPbITON apXUTEKTYpbl MPeAOCTaBNseT BO3MOXHOCTb pacluMpeHusi pyHKLMoHana npu HeobxoanmMocTy.
Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB:
1. OxoHcoH M. XapT CuctemHoe nporpammupoBaHue B cpeae Windows
2. Anekcen ®egopuyk BeeaeHne B POSIX'nBn3m
3. Wunar Mepbept. C# 4.0. NonHoe pykoBoacTtso. «M.[0. Bunbsmcy, 2011

NMPUNOXEHUE ANA ABTOMATU3AUUN AODMUHUCTPUPOBAHUA
WINDOWS

Bernopycckuti cocydapcmeeHHbIl yHU8epcumem UHhopMamuKku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

KopyHoc 1. C.

linbikosa T. FO. — OouyeHm, K. Icuxosl. H.

Llenbto paboTbl siBnsieTcst paspaboTka NPUIIOXeHUst Ans aBToMaTusauum NpoLeccoB agMUHUCTPUPOBAHUS: yrpaBneHue
onepauyoHHbIMM CUCTEMAMK, MPOrpamMMHbIM oGecneveHnem, nankamy W dainamu, yCTPoWCTBamMu nevaTn, MeXCeTeBbiMM
BO34ENCTBUSIMU, CUCTEMOW 6Ee30NacHOCTU U T.4.

OCHOBHbIMW  (DYHKLIMSIMA MPUMOXEHUST SIBMSIETCA XpaHeHWe W 3anyck cueHapueB (CKPUMTOB) — KpaTKUX
OMUCaHWN OeWCTBUW, BbIMOMNHAEMbIX cuctemon. CueHapun — 3TO nporpamma, VMerowasi [eno € roToBbIMM
NPOrpamMmHbIMN  KOMMOHEHTamMu. [laHHble CLeHapuu CcOo3[aloTcs Ha OCOoObIX A3blkax MpOrpammyMpoBaHVS (S3bIKKW
cueHapueB). [NaBHas LuUenMb NPV NPOEKTMPOBAHUM [AHHOIO MPUIMOXEHUs SBNSeTCA OnNTMMM3aums npouecca
aAMVHUCTPUPOBAHKA.

CKpunTbl YNpOLLAIOT BbLINONHEHNE W MO3BONAIOT COKPaTUTb BPEMSA 3aTpauMBaeMoe Ha onepauun mno
aAMUHUCTPUPOBaHUIO paboyelt CTaHLunM, OCOBEHHO 3TO aKTyanbHO Afs CUCTEMHbLIX aAMUHUCTPATOPOB B 06A3aHHOCTK
KOTOpPbIX BXOAUT 06CNyXMBaHNe MHOXeCTBa pabounx CTaHUu Ha NpeanpusTum.

MpunoxeHne paspabotaHo Ha nnatgopme NET. Framework 4.0 ¢ wucnonb3oBaHvem  S3blka
nporpammupoBanus C#, 4Nsa NOCTPOeHMs1 Nonb3oBaTeNbCKoro nHTepdenca ucnonesyetcsa cuctema WPF (Windows
Presentation Foundation). C nomowbio WPF MOXHO co3gaBaTb LUMPOKWIA CMNEKTP Kak aBTOHOMHbLIX, Tak W
pa3mMeLLeHHbIX B Bpay3epe NpUoXeHun.

B 6a3y AaHHbIX MPUMOXEeHUs 3aHeceH Habop roToBbIX AfS MCMOMb30BAHUA CLEHapueB, ANA peLleHns
Hanbonee TMNoBbIX 3afad. Monb3oBaTtens B Nt060N MOMEHT MOXET BHECTM U3MEHEHNS B YXXE UMEIOLLMECs CLeHapuu,
[o6aBuUTb HOBbIE, yAanuTb HeHyxHble. CyLlecTByloLMe CKPUNTbLI pa3buTbl NO kKaTeropuam Ans ygobctea HaBurauuu.

Hwxe npeactasneH anroputm paboTel Nonb3oBaTens co CKpUNTaMyu UMEOLLMMUCS B MporpaMve.

Yaanenne Penaru
Buibop eati
onepam

Sanyor

Buknioerme
rounbioTepa

PucyHok 1 — AnropuTtm paboTbl nonb3oBaTensi Co cKpunTamu

Mpu paspaboTke AaHHOIO MPUIIOXKEHUSA NPOBEOEHO 3PrOHOMMYECKOE MPOEKTMPOBAHWE MONb30BaTENbCKOro
MHTepdelnca ¢ uenbio co3gaHnst KOMOPTHLIX YCITOBMI AN paboThbl.

Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB:
1. TpoenceH, OHapto. A3bik nporpammupoBaHus C# 2010 n nnatdopma .NET 4/ SHgpto TpoenceH — Bunbsimc, 2011. —
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1392c.
2. UWynenko, N. T. Teopuss 1 npakTMka WHXEHEPHO-MCUXONOIMYECKOrO MPOEKTUPOBAHUS U IKCMEPTU3bl: y4eBHO-
mMeToauveckoe nocobue k npaktuyeckum suaam 3aHsaTtuin / W. I, Wynenko. — Munck: BI'YWP, 2009. — 126 c.

BEB-CAUT: 3HLUMKINONEQUA MOPHbIX MAPLLPYTOB

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UuHopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecrnybnuka benapyce

Kpasuos A.A.

Yepemucuros .M. — doueHm, K.m.H.

Llenbto paboThl siBNsieTcs 06beAMHEHME ONUCaHWI anbNMHUCTCKMX MapLUPYTOB Ha OAHOM OHIMalH pecypce ¢ yaobHbIM Anst
3TOro (yHKLUMOHANOM. Tak Kak CyLLeCTBYIOLIME Ha AaHHbI MOMEHT ONUCaHUS HOCAT OMeHb Pa3pO3HEHHbIN XapakTep

B paHHoM pabGoTe co3gaH OHMaviH SHUMKNONEeAWMsl TOPHbIX anbMUHUCTCKUX KaTeropuiHbIX MapLUpyTOB.
PaspaboTtaHHbIii BEG-caiT npegnonaraetT 06beanHUTL UX onucaHusl B ogHoOM Mmecte. NMpeanonaraeTcst HaBurauusi no
rOpHbIM parioHaM, B KaXaoM panoHe HaBuraums no anbnnarepsiMm U ctosHkam. [ng kaxgoro nuka B CBOKO ouvepedb
Habop onucaHWin MapLUPYTOB Ha HEro BOCXOXAEHUSl, OTCOPTMPOBaHHbIE B COOTBETCTBUM C kaTeropmein. MapLupyThbl
BOCXOXAEHUN (NOABEMbI HA BEPLUMHDBI) OENSATCA B NOPSAKE BO3paCTatoLLEN CITOXHOCTM Ha kaTteropmum — oT 1-i go 6-i.
KaTteropum ot 2-1 oo 6-M BKNOYUTENBLHO MoApasfenstoTcss Ha aBe nopkateropym — A un b, Cornacytotes ¢
nevicteytowen EguHon Beepoccuiickort CnopTuBHon Knaccudukaumen (AnsnuHnam, paspsaHble TpeboBaHus).

Mecra gns crpaxosku 1 - lopu3oHTaNLHAR NoMka, nAnTa
o- YnoGHoe = - HaknoxHan nonka, nnuta
o - HeynoGHoe w - CKanbHbIfA KAPHU3, HABEC
(D - nNnoxoe AT - Hiwa
- [por, newepa
][ - Kannn n
& - fepeso

H. - Pacugenwma, nposika
WUTO - MCKYCTBEHHEI® TOUKM GNOPL!

| - Pebipo, rpebent, KOHTRDORG
H H - "Bapatbn” nbl
el

D - CTeHa, BEpTUEANsHanA NNUTa

- Pacuienvna, npoxosuman o0e" - Kamnn, oconu

G ucnonbaosatuem UTO

W -Tpasa
- PacwensHa, npoxoausMan
$ cB0B0AHsIM NasaHWeM RO, R1, R2 - YuacTkn cTpaxoska
m - BHYTPEHHWA yron
Puc. 1 — Cumeonsl YVAA Pwvc. 2 — Tunnynas cxema Mapuipyra

PeanunsoBaHbl nHTEpdENChl Ana pasnuyHbiX hOpM ONMcaHUs MapLupyTa: cxema mapLupyTta B cumBornax YVAA
(puc. 1) Ana paspsoHMKOB U 3HAYKUCTOB, TUMUYHAsA cxema (puc. 2). MNpu cocTtaBneHun cxembl MapLIpyT pa3buBaeTcs
Ha OTAernbHbIE y4aCTKW, NPOTSXKEHHOCTb KOTOPbIX BbIOMPAIOT NCX0asa U3 MOTVK1 MapLupyTa - OT HECKOMbKUX METPOB Ha
CBEPXCIIOXKHBIX CKanax [0 HECKOMbKMX COTEH METPOB Ha CHEXHbIX NIaTo UMM OCbINAX. YYacTku nexar Mexay
TOo4Kamu, kotopble obo3sHavatoTca RO — Rn.

Peanu3oBaH yao6HbIN yHKUMOHAnN, ANs 3a4aBaHnsa U OMMCaHUS KOHTPOSbHBIX TOYEK, TaK Xe AN OnucaHus
CcaMux y4acTKoB. Tak >xe NnaHMpyeTcsl BO3MOXHOCTb KOMMEHTMPOBaHMA U 06CyXAeHMs NONb30BaTENAMN MapLLPYTOB,
KOHKPETHbIX €ero y4yactkoB, anbnnarepen. [lonb3oBatenb MoXeT O0OpMUTb 3asBKY afMUHUCTPaLUM Ha BHECEHVe
N3MEHEHWNI N KOPPEKTUPOBOK B TOT UMM MHOW MapLUpyT. AOMUHUCTpaUMS, nocrne TaTenbHOW NPoBEpKN, JOMKHA UX
BHECTU. Tak ke npeanonaraeTcd CUCTEMa perTUMHra Kak MapLupyToB, Tak M nonb3oBatenen. MoxHoO oueHuBaTb Kak
caM MapLUpyT, Tak 1 ero onucaxue no wkane ot 1 go 10.

[nsa co3gaHuns vcnomnb3oBancs s3blk nporpamMmmypoBaHus Ruby n dperimeopk Rails. Ruby On Rails — ogHo n3
Havbonee rMbKUX 1 NOAXOAALMX NS OaHHbBIX Lienen peLleHni.

Takum 06pa3om, Gbina paspaboTaHa 3IHUMKIIONEAWS TOPHbIX MapLUpyTOB, YTO MO3BONUT LEHTPaNn30oBaHO
BHOCUTb KOPPEKTUPOBKM U UBMEHEHUS B HUX.

CnmncoK MCnonb30BaHHbIX MCTOYHUKOB:

1. 3axapos IN.MN. CteneHko T.B. LLkona anbnuHuama. - Mocksa, 1989. — 463 c.

2. http://railstutorial.ru/chapters/4_0/beginning

B3AUMOCBA3b MEXITMYHOCTHbIX B3AVIMVO.D,EI7ICTBI/II7I 7
YNPABJIEHYECKUX PELLEHUU

Benopycckuti eocydapcmeeHHbIl yHU8epcumem uHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapyck
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KycmuHckas A. FO.

lMaenosckas O. B. — accucmeHm, M. rICUXOJ1. H.

Mpouecchl NPUHATMSA yNpaBieHYeCKNX peLleHuid, No CPaBHEHUIO C APYrMMX BUAAMM MCUXMYECKMX NPOLIECCOB YenoBeka,
XapaKkTepusyrTcs BbICOKOW CMNOXHOCTbIO UM OYEHb CUIbHbIMU nHaneuayanbHbIMUA  Pa3NU4nAMN. Cuctema ANarHoCTUKn cTunen
o6yqu|/|;| n  MEeXIMYHOCTHOro B3aVIMO,D,el7ICTBI/I$| HanpasfieHa Ha BbldBleHMe 3aBUCUMOCTU Mexay TUNOM  MbllUNeHns,
NPUBEPXEHHOCTU CTUIO PyKOBOACTBA N YPOBHEM aKTUBHOCTU-NACCUBHOCTU B MEXITMYHOCTHOM B3anMoOencTBuUn.

B kayecTBe 0CHOBbI paboTbl AMNS BbISBIEHUS B3aMMOCBA3N MeXAy CTPEMIIEHEM K B3aMMOAEWCTBUIO U CTUNEM
NPUHATUA YNPaBMEHYECKUX pelleHin Bbino BbIGPaAHO MCMXONorMyeckoe TecTuposaHuWe. [ns AMarHOCTMKM CTUNS
MbilneHns (obydeHns) wucnomnbsyetcss TecT Xonn-Mamdoppga. OTOoT TecT o4yeHb yAoBHO uMcnonb3osath Afs
BbISICHEHNS1 CKIMOHHOCTEN yenoseka. OH JaeT BO3MOXHOCTb ONpedenuTb, Kakow crnocob BblbepeT COTpyAHWUK ANs
npeobpasoBaHWsA CBOWX 3HAHUW M HABLIKOB B AencTeus. Kpome Toro, pesynbTaTthl TeCTa MOXHO MCMONb30BaTh And
NPOBEPKN COOTBETCTBUS MCUXONOrMYECKOrO NMOPTPETa YenoBeka 1 3aHUMaeMon UM JOSHKHOCTU.

[ns onpepeneHns CTuna MNPUHATUA YNPaBreHYeCKUX peLlleHuiA U CTPEMMEHUs K B3aUMOAEWCTBUIO BbiOpaH TecT
C.B.MakcvmoBa u HO.A.Jlobelko, nossonsiowwmii ONpeaenvTs CTUMb B3aMMOAENCTBUS U PYKOBOACTBA, a Takke ypPOBEHb
aKTVBHOCTU-MACCMBHOCTU B MEXIIMYHOCTHOM B3aVMOAEVCTBUM.

Ha pucyHkax 1 1 2 npeacTaBneHbl pe3ynbTaThl MPOXOXAEHNA NCUXOSOTNYECKUX TECTOB:

OHarHocTHke CTIMNER 0BYYEHHA W MENKNWIHOCTHOTO BIGMMOAEHCTEHA e O X

[HarHocTHKe cTAMNEH OBYIEHHA W MEXTHIHOCTHOMS BIOHMOOEHCTEHA o O X

DNuarHocTUKa cTUNA oByueHus -
[MarHocTKa CTUNA MEXMIHOCTHOTO BIGMMOAEACTBUA
PesynsTaTkl TecTa:
PeaynsTaTel TecTa:

Bl NpUBERMEHS! AUPEKTHBHOMY CTUMG.

[MpeKTUBHLIA CTUML YIPGBNEHUA XAPAKTEPHIYETCA BLICOKON
UEHTPA/MIAUMEN PYKOBOACTBA, AOMMHUDOBAHHEM € AMHOHGUAMA
PYKOBOAMTENME K MHEHHIO KONNEKTHBA HE NPMCIYWMBAETCA, BCe PeWaeT 3a
KONNeKTHE com. MpeobNanokowmMl METOLOMK YNROBNEHHA ABNATCA
MPUKOIL], HOKO.3QHUA, 3MEUAHHA, BHIrOBOPKI, MMWLEHHE PA3NMUHBIX NbroT

Leatenu KoHTpons oueHs CTROMMA, AETAMBHLM, MMLAKOLMA NOUWHEHHLIX
UMEIOT LHPOKWE BAFMAL M Palbl BEMy HOBOMY, MHALMATYBLL MHTEpECH! AENa CTABATCA 3HOMATENLHO BLILE HHTEPECoB
- mopei, 8 obuerm NpeobnaaanT peskocTs U rpyBocTe. 3ToT cTune
HACNOXKAGKITCA HENOCREACTBEHHOCTHIO BNEUATNEHMUHA,
PYKOBOACTBA OTPMUATENEHO CKASLIBAETCA HA MOPAJIEHO-NICUXONIONM|ECKOM
NPeaNoYMTAIOT CHOMANG AeNATE, O NOTOM AYMATS,

KouMaTe, BeAeT K IHAUATENEHOMY CHIDKEHMIO HHMUWATUBHOCTH,

OKTHEHGI, OBLMTENEHEI, HENPEACKA3YEMEI, HE NEPEHOCAT CKYK!
' y ACKO3Y EMEI, P VY, COMOKOHTRONA W OTBETCTBEHHOCTH PaBOTHHKCE

CTONKHYBUWMCE © NPOBNEMON, HEMEANEHHD BPOCAIOT BCe CHMbI HO e

pewenme, CBWwHA NCKABATENb YKASLIBAET HE YCTPEMNEHHOCTL K BIAMMOAEACTEMG
MOBAT "TyWKMTE Nnoxaps!”, © MOABMA.

He MOBAT AeATENEHOCTE, TPEBYIOWYIO ANUTENEHOMS HONPAKEHUA
BbiATH Ha rnagHyo

Puc. 1 — PesynbTtat AMarHoCTuku CTuns Puc. 2 — PesynbTaT AMaroHOCTMKM CTUNS
0byyeHus MEXIMYHOCTHOrO B3aMOAENCTBUsS

B pesynbTtate npoBedeHMs NCUXONOrMYecKoro TeCTUpPOBaHUSA MOATBepausiacb rmnote3a O TOM, YTO CTUSb
NPUHATUS peLLEeHNS B3anMOCBSA3aH CO CTPEMIIEHNEM K B3aMOOENCTBUIO.
Cnmcok Mcnornb30BaHHbIX UCTOYHUKOB!
1. CmupHoB 3. A. Pa3spaboTka ynpaBreHYeckmx peLueHnin: y4ebHvk ans sysos. — M: KOHUTU-OAHA, 2000. — 271 c.
2. 3nobuHa H. B. YnpaBneHyeckue peLueHus. YuebHoe nocobue. — Tambos: U3a-Bo Tamb. roc. TexH. yH-Ta, 2007. — 80 c.
3. http://profitest.devicecollection.com
4. http:/iwiki.iteach.ru

CUCTEMbI CO3O0AHUA N PEODAKTUPOBAHUA 3YMKAO

Bernopycckuli 2ocydapcmeeHHbili yHugepcumem uHopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Makkosetickul []. A.

lNMaHguneHok A. C. — accucmeH, M. m. H.

Llenbto paboTtbl aBnsieTca pa3paboTka WHTYUTUBHO MOHATHOW CUCTEMbl co3daHus u pepaktupoBanns JQYMK[ Ha
nnatgopme ASP.NET.

B paHHom pabGoTe paspabotaH uHTepdenc ansa 6bicTporo cosgaHusa komnnekca JYMKL. Mporpamma
BKINtoYaeT B cebs nonb3oBatenbckuin nHTepdenc, WYSIWYG peanaktop U cucteMy xpaHeHust AaHHbIX. NHTepdenc
BbIMOMHEH TakuMm obpas3oM, 4ToObl C HMM MOr B3aMMOAeWcTBOBaTb NOOK nonb3oBaTenb, caM MpoLecc
MaKkCUManbHO WHTYUTUBHBIA WM MOHATHbIA. CucTtema pabotaeT no ctaHgapTHow ans CMS cucteme. B kayectse
nnatdgopmsl ucnonssyetcs ASP.NET MVC.
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3anpoc AaHHbIX >
View < Model

OTI'IFIEIEIKEI AaHHbIX

ObHoBNEHKWE MOAENN B
COOTBETCTEMM C ABMCTBUAMMK
nonb3oBaTend

Bbizoe meTtonos
KOHTpoOnnepa

- Controller

Puc. 1 — CtangapTHast cxema pabotel ASP.NET MVC

MCTOYHMKOM AaHHBIX CAYXUT BHYTPEHHee xpaHunuviie. 3a KIMEHTCKYI0 MHAPacTPyKTypy oTBevaeT Javascript
(npumeHsieTcs Gubnuoteka Jquery), Ul yacTuyHO noctpoeH Ha JqueryUl, B ocTanbHbIX ClyYasix UCMOMb30BaH A3bIK
pa3meTkn HTML n Tabnuua ctunen CSS. AJAX Mcnonb3oBaH Ans nepefayn AaHHbiX. Bo3MOXHO NpumMeHeHue Less
ckpvnTta ons ctunusaumun. CTpyKTypy 4acTUYHO reHepupyeT CepBepHas YacTb, 3a KOTOPYIo oTBevaeT A3blk C#, Tak xe
Ha cepBepe NpumeHeHbl Takne bubnuotekn kak NPOI (ons pabotel ¢ XML gokymeHTamu) u Json.net (ans pabotbl ¢
dopmatom JSON).

Cnucok nuTepaTypbl:

1. “Building ASP.NET Web Pages with Microsoft WebMatrix.” Steve Lydford, Apress, 2011
2. “MpodpeccuoHarnbHas paspaboTka caiitoB Ha Drupal 7” Jlyucu XK., MenaxcoH b., HopavH ., 2013

KOMNbIOTEPHbIA IMHFBECTUYECKUU TPEHAXEP

YO «benopycckuti eocyOapcmeeHHbIl yHuUsepcumem uHgopMamuku u paduo3/1eKmpOHUKU»
2. MuHck, Pecnybnuka benapycb

ManspeHko B.FO.

Llynetiko U.I". — GoueHm, K. Ncuxosl. H.

Llenbto paboTbl sBnsieTcst paspaboTka KOMMbIOTEPHOTO FIMHIBUCTUYECKOrO TPEHaXepa, KOTOPbIA MpeacTaBnser cobow
obyuatoLyto nporpammy, MO3BOMSHOLLYIO MOSb30BATENAM PACLUMPSATL NIEKCUYECKUIA 3anac U COBEPLUEHCTBOBATbL rpammaTuyeckme
HaBbIKU U3y4aeMoro A3blka.

MpenmyLLECTBOM KOMMbIOTEPHbLIX TPEHAXEPOB SBNAETCS BO3MOXHOCTL CO3AaBaTb U peanun3oBbiBaTh Nobble
anroputMbl NpeabsiBneHus 1 06paboTkn MHOPMALIMK, €e COXPAHEHUS U NOCIEAYIOLLENO BOCTPOU3BEAEHUS.

O,ElHaKO OCHOBHbIM HeOOCTaTKOM JIMHIBUCTUYECKNX TPEHaXXepoB ABNAETCA UX Yy3Kaa cneunanmsauund, T.e.
OorpaHn4YeHHbIe d)yHKLI,VIOHaJ'IbeIe BO3MOXHOCTU. B npouecce OUNIIOMHOIo NpoekTupoBaHUA HaMu Obin paspaGOTaH
KKOMMMEKCHBIA KOMMBIOTEPHBIA NIMHIBUCTUYECKUIA TpEHaXep, NO3BONSIOWMIA HE TOMbKO BbIMOMHSTL ONpeaerieHHble
NeKCUYeckne Unu rpaMMaTUyeckme 3afaHusi, HO U OTobpaXaroLLero CTaTUCTUYECKY MHGOPMaUMIo No pesynbTaTtaM
paboTbl.

PaspaboTaHHbIN TpeHaxep peluaeT creayrolme 3ajayun:

- No3BonsieT Nonb3oBaTento BbINOMNHATL ynpaxHeHua no npamomy un O6paTHOMy nepesoay oTAeNbHbIX CIOB,
CTaHAapTHbIX hpas 1 HenpaBuIbHbIX POPM FNarofoB 13 BCTPOEHHOIO CroBaps;

- Mo3BonsieT nonb3oBaTento penakTnposaTb BCTpOGHHbII;I cnoBapb nnn co3gaBsaTb HOBBbI cnoBapb,

- BusyanbHo npegbaBnseT nsyvaemble criosa unu dpasbl 1 BapnaHTbl UX NepeBoAa Ha aKpaHe avcnnes;

- MpepocTaBnsieT Nonb3oBaTeNto CNpPaBoYHY MHopMaLumio No paboTe ¢ Nporpammon;

- Mo3BonsieT 3agaBaTb HACTPOWKM MHTEHCUBHOCTM paboTbl Mofib3oBaTens (KOMUYECTBO 3ajaHuiAi B OOHOM
ceaHce, BEMMYMHA CMCKa CMOB B OAHOM 3aaHui);

- [JlaeT BO3MOXHOCTb Monb3oBaTesnto paboTtaTte C pasnuyHbIMU pexuMamu nepesoaa (NpsiMoii, o6paTHbIN Unn
UX CriyyariHoe YyepenoBaHue);

- ,El,aeT BO3MOXXHOCTb NOJSib30BaTest0 03HAaKOMUTLCA C NpaBUIIbHbIM OTBETOM Cpasy nocre Besoda unu Bbl60pa
HenpaBuIbHOIo OTBETa,
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- MNpoBOAMT TEKyLUMA KOHTPOMb YCBOEHUS MaTepuana, KOTOpbIM Monb3oBateflb usyvan B npeabigyLiem
ceaHce (3TO HYXHO AenaTb 06513aTenbHO B Havarne Kaxgoro o4epefHoro ceaHca);

- MNpepocTaBnsAeT cTaTMcCTUYECKNE AaHHbIe nocfe paboTkl C NPOrpaMmon (KONMYECTBO CeaHCoB, KONMYECTBO
3agaHuii, obLiee KONMMYECTBO CIIOB UMW CIOBOCOYETaHWI B ceaHce, YUCNOo NpaBurbHbIX U HEMPaBUIbHbIX OTBETOB MO
KaxaoMy CeaHCy W Kaxkgomy 3afaHuio, obliee YMcno v NpoueHTHOEe COOTHOLUEHWE MPaBUIIbHbIX W HemnpaBWIbHbIX
OTBETOB, AaTa 1 BpeMs nposeaeHus paboTol);

- CoxpaHseT B MamsTM KOMMbloTepa pesynbTatbl paboTbl nonb3oBaTens (CTaTMCTMYecKMe [AaHHble
coxpaHsTcs B dhanne).

Ha pucyHke 1 npeAcTaBneHo OKHO rMaBHOMO MEHIO NPOrpamMmel.

[ —— ) i
Maino | © nporpamme

PeAaKTURODAHWE BCTROSHHOTS CASBARA

PeAAKTURORAHWE NOARIORATENRCKONS CAORARA

Boixog

BrifepuTe pemmm ceanca:

DCOEPATATE BHAMAHKWE, YTO HAMMHATE PABOTY CACAYET € MIYUEHANA HOBLX CAOD,
Nposepra 3HAHNE BAHES KEYUEHHEE CAGE B NEPBOM CEAHCE ARARETEA HEASCTYIHOR

Mayue e HonLx non

MPONEPKD IHAHAR PAHES WIYHEHILK CAOR

K MHCTRyRUMA Buixou

PucyHok 1 — naBHOe MeHto nporpammbl.

Cnm1cok MCnosb3yemblX MCTOYHUKOB:
1. Wyneriko WU.I'. Teopus 1 npakTuka MHXEHEPHO-MCUXONONMYECKOTO NPOEKTUPOBAHNS 1 3KCMEPTM3bI: y4eBHO-MeToaNYeCcKkoe nocobne
K npakTudeckum Bugam 3aHatuin/ U.I. Lynenko — MH.: BI'YWP, 2009

CUCTEMA OBCIYXXUBAHUA CETU BbICTPOI'O NMUTAHUA
OPAUAUC

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UuHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Mauko A.C.

Yepemucuros .M. — doueHm, K. m. H.

Llenbto gaHHom paboTbl SBnsieTca paspaboTka CUCTEMbl OOCHYXKMBaHUSA CeTU BbICTPOro NMTaHWsA NpeaHasHayYeHHoW Ans
YCKOPEHUS 1 YNPOLLEHMS NpoLlecca 06Cny>XMBaHUSA KITMEHTOB.

CucTtema no3BonsieT Ka4eCTBEHHO 1 onepaTMBHO 06CMYXMBATb KIMEHTOB C MCNOMb30BaHNEM COBPEMEHHbIX
TenekoMMYHMKaLMOHHbBIX CPeACTB, a TaK e COKpaTUTb ByMadkHbI JOKYMEHTOOO0POT M BHeAPUTb MHEPOPMaLMOHHbIE
TEXHOIOMM B nNpouecchl PYHKLMOHMPOBaHWS KOMMNaHWM.

HaHHaa cuctema(puc.1) npencTaBnsieT coboi MNporpaMMHbIA  KOMMMEKC, pa3pabaTbiBaembll  Ans
KOHKpeTHOW ceTu BbicTporo nutaHusi, 1 obecneymsaromn cbop n 06paboTKy AaHHbIX. OCHOBHOM LeNbio AaHHOro
KOMMreKca siBMsieTcst opraHnsaums paboTbl nepcoHana cetn BbICTPOro NMTaHms ¢ knneHTamu. MNepcoHan npMHUMaeT
3aKa3 1 NpoBepsieT NPaBUIbHOCTL 3aNONHEHHOW MHpopMaLMK, 1 MPON3BOAUT pacyeT KNueHTa.

B cncteme peanusoBaHbl cnegyrowne dyHKUMK: PopMMpoBaHMe 3aka3oB, aBTOMaTUYECKOe OTNpaBreHne
X Ha KyxHO, OdOpMIeHne HeobxoanMbIX [OKYMEHTOB, (OPMUPOBAaHWE CKUAOYHbLIX KapT, BO3MOXHOCTb
OPOHMPOBaHNA CTOMOB Yepe3 WHTEPHEeT KhIneHTamu, opMMpoBaHME YepHOro cnmucka O HepobpOoCOBECTHBIX
KNuWeHTax npu 3akase NpPoayKUMW Ha AOM, pefakTMpoBaH/e NoNb30BaTENbCKUX AaHHbIX.

B 6a3e AaHHbIX XpaHMTCA Norb3oBaTenbckas NHAOPMaLMS O KIMEHTaXx, NOCTOSHHbLIX KNMEHTax, UxX 3akasax,
MEHI0, U OaT NoceleHns CeTu BbICTPOro NUTaHudA, a Tak e 4YepHbl cnucok. Llenm npu npoektupoBaHun 6asbl
OaHHbIX cnegyowme: obecneyeHne xpaHeHuss B 6a3e [aHHbIX BCEX HeOOXOoAMMbIX [AaHHbIX; COKpalleHue
M3BLITOYHOCTN W AyGNMpPOBaHUA [aHHbIX; obecneyeHne LEenOCTHOCTU AaHHbIX; WCKIOYEHWEe MOTepu AaHHbIX;
HapyLUleH/e CMblCna AaHHbIX; COKpaLLeHWe BpeMeHN 40CTyNa K AaHHbIM U MONyYeHUst AaHHbIX N0 3anpocam.
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Knuent <—> | TepmwuHan

/ A ~ ™
TepmuHan | <>
N ) CepBep <> MHTEepHET
P - o I‘\\-—-—/".
( \ A M v, _
KnueHt <> | Tepmunan / \ k
\_ Y, " / KnueHt

" A
Puc. 1 — Cxema nporpaMMHOro KoMmnnekca

[ns peanusauun knNUeHTCkon YacTu BbibpaHa cpepa Microsoft Visual Studio 2010, nnatdopma Microsoft
.NET Bepcuu 4.0 n 06bEKTHO-OPUEHTMPOBAHHbIN A3bIK NporpamMmmupoBaHus C#. CepBepHas yacTb ncnonb3yeT 6asy
AaHHbix MySQL (cpepoiw paspabotku BeicTynun MySQL WorkBench). O6meH gaHHbIMU Mexay cepBepoM U
KMWEHTOM OCYLLECTBSAETCA NOCPEACcTBOM ucnonb3oBaHns ODBC Connector (nporpaMMHbIn nHTepdenc k 6asam
AaHHbIX), NPU BbIXOAE HOBbIX BEPCUIN KOTOPOrO BO3MOXEH MEepexod Ha UX UCMonb30oBaHue.

WHTepdenc nporpaMmbl MpOCTOM M MNOHATeH mbomy nomb3osatento. OH paspaboTtaH Cc y4yeTom
3ProHoMMY4ecknx TpeboBaHui.
Cnncok MCnorb30BaHHbIX MCTOYHMKOB:
1. Pobept WengoH, Dxoddpern Morie. MySQL. basosebinn Kypc. /[uanekTuka.
epbepTt Wung. C# 6a3oBbi kypc. Bunbsimc 3-e nsgatue.

I'IPOI'PAMMHO—AI'II'IAPATHbIVI KOMIMIEKC UCCITIEOOBAHUA
CEHCOMOTOPHOU PEAKLWU YEJTOBEKA-OMNEPATOPA

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

MenbHuk C. O.
Lyneliko U. I. — doyeHm, K. MCUXOI. H.

Llenbto paboTbl siBNsieTcss paspaboTka KoMmrekca, npefHa3Ha4yeHHOro Ansi UCMonb3oBaHusi B y4ebHOM npouecce npu
nposeaeHun pa60T no ancuunnuHe «Teopvm N NpaKkTUkKa NHXXeHEePHO-NCUXOJTOrM4YeCcKoro npoekTnpoBaHUA N 3KCNepTu3bl».

MpenmyLLecTBOM KOMMbLIOTEPHOrO MNPUMOXEHNS neped OTAENbHO CAeNaHHbIM TPEHaXEPOM SIBNAETCH:
BO3MOXHOCTb HacTpamBaTh LWABNOHbI NpeabABNsSEeMbIX CTUMYMOB, COXPaHSATL pe3ynbTaTbl MCCrefoBaHns B yA06HON
dopme, paccunTbiBaTb pesynbTaTbl NO rpynne WCMbITYyEeMbIX, XpaHUTb W pepakTuposBatb 6a3y AaHHbIX C
pesynbTatamun nccnefosaHus. Takke nporpaMMa no3sBonseT NPOXOAUTb TPEHWPOBOYHYIO CEputo, Yero He 6bifo B
npowrnbix peanu3aumax. B nporpamme peanu3oBaHO BbINOMHEHWE ABYX nabopaTopHelx paboT. B nepson
nabopatopHon paboTe ukcupyeTca obluee BpeMs CEeHCOMOTOPHOW peakuun - T, a Takke e€ cocTasnsoLue:
BpeMs BOCNPUSATUSI CTUMYNA — t1 1 BpeMs OTBETHON peakumn (T.e. BpEMS ABWXEHUSI PYKN) — ta.

O6Lee Bpemsi peakumn paccuuTbiBaeTcs no dopmyne:

T=1t +t;

Bo BTopow nabopaTopHoi paboTe uccregyeTcs peakums Yenoseka-ornepatopa Ha opManunsoBaHHble
curHanel. MNporpamma cukcupyeTt Bpems BocnpuaTus(te), Bpems asmkeHus pyku(tm) n obiee Bpems peakummn(Tcp)
AN KaXgoro npegbaBreHust CTUMyIa Kak Anst NPOCTOW, Tak U AMNs COXHOW CEHCOMOTOPHOW peakuum.

B paspaboTaHHOM nporpaMme peanu3oBaHO WCMOMb30BaHWE WHMOPMAaLMOHHON MOAENW KhiaBuaTypbl,
NpeacTaBnNeHHON Ha pUCYHKe 1, Kak Ans TPEHUPOBOYHON CepuK, Tak U AN BbINONHEHWUS onbiToB. [Nepen Havanom
TPEHWPOBOYHOW CEepUM U NPOBEAEHUEM OMbiTa MWCMbITYEMOMY MPEAbSBMASETCS WHCTPYKUMS AN ynyyleHus
NOHVMMaHUsi NOCTaBMNEHHON 3a4aum 1 anropuTMa AencTBus.

[aHHbIN NporpaMmmHo-annapaTHbI KOMMMEKC NO3BONSAET peLwlaTb Takue 3a4ayn Kak: BapuaTuBHOCTb
HacCTPOWKN OMbITOB; NPOXOXAEHNE TPEHMPOBOYHON CEPUMN AN 03HAKOMMEHUS C anropuTMOM paboTbl UCMbITYEMOTO;
COXpaHeHWe B NamMaTh KOMMbloTepa pe3ynbTaTtoB paboThl NCMBITYEMOro C BO3MOXHOCTLIO UX AarbHeWLen
06paboTkun MNM MCMONb30BaHUS; MPOXOXAEHWS OMbITOB B NII06OM KonnyecTse 1 Ntobo Nocne[0BaTENbLHOCTY;
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penaktnposaHune ©0a3bl f4aHHbIX pe3ynbTaToB I'IpOBe,D,éHHbIX ONbITOB; KOHTPOJ1b NPaBUINMbHOCTU pa6OTbI NCNbITyeMbIX
B npouecce BbINOJIHEHNA ONbITOB.

o) Mccnepoeanine ceHCoMOTOpPHON PEaKLAN YENOBEKa EI@

HaxmuTe "Mpoben” Ana Hayana SKCNepHMeHTa

E]

o) o i ] ol o ] o fd

E
E

PucyHok 1 — MiHgopmaumoHHast MOAEerb KrnaBuaTypbl.

PesynbTathl odopmnsioTca B Buae Tabnuvubl M nNpeacTaBnsioTcs B yaoOHon dopme ansa nepeHoca nmbo
pacnevaTku.
PeanusoBaHo AaHHOE NPUINOXEHWE C NPUMEHEHNEM OGBEKTHO-OPUEHTUPOBAHHOIO S3blka NMPOrpaMMMpoBaHue
CH#, a Tarxe IDE Microsoft Visual Studio 2012 nnatdopma Microsoft .NET sepcum 4.0.
Cnmncok Ncnosb3oBaHHbIX MCTOYHUKOB:
1. Lynetiko, N. I'. Teopusi u NpakTuka UHXEHEPHO-NICUXOMNOMMYECKOro NPOEKTUPOBaHUS U 3KCNepTu3bl: y4ebHo-
MeToauyeckoe nocobue k npakTuieckum Buaam 3axstui / W. T. Wyneiko. — MuHck: BI'YWUP, 2009. — 126 c.

2. ®ununnoea, M. I'. Ponb Heoco3HaBaeMbIX 3HAYEHWIA B NMPOLIECCE BOCTIPUSTUS MHOTO3HAYHbIX N306paXkeHuI:
aBTopecdbepaT gnccepTaummn Ha COMCKaHNe y4eHoW CTeneHn kaHaunaaTa ncuxonorndeckmx Hayk / M. I'. dununnosa. -
CawnkT-lMeTepbypr: CMIy, 2006. — 20 c.

PA3PABOTKA KOMIMbIOTEPHON CUCTEMbI NCCNEOOBAHUSA
NMPOLIECCA 3ANOMUHAHUA

Gernopycckuli 2ocydapcmeeHHbili yHugepcumem uUHhopMamuku U paduo3ieKmpOoHUKU
2. Murck, Pecnybnuka benapycb

Munodosckasi E.P.
Ulyneliko U.I". — doyeHm, K. rICUxos. H.

Ll,enbro paﬁOTbI ABndeTcd pa3pa60TKa CucTteMbl wuccrnegoBaHunAa npouecca 3anoMUHaHUA. ,U,J'Iﬂ ncenegoBsaHua
0onocpeacTsoBaHHOro 3arnoMUHaHUA MPUMEHAKTCA KnacCu4eckne MeTodbl. MeTod MapHbIX accounauun n mMmetod aHTMuunadmn.
OpHako pa3paboTaHbl U crieunanbHble NPUeMb, K YACIY KOTOPbIX OTHOCATCS METOA MUKTOrpaMM U METOA ABOWHON CTUMYNSLUM.

KomnbloTepHasi cuctema mccrnefoBaHUsl MpefHasHayeHa Ansi UCronb3oBaHUs B kadecTBe nabopaTopHoi
paboTbl no avcumnnuHe «lMcmMxonorust BOCNpusTAsSt 1 nepepaboTky nHpopmaLmmny

WccnepoBaHue BkMovaeT B cebst aABa akcnepumeHTa. Llenb akcnepumeHta 1 — cpaBHUTL NPOOYKTUBHOCTL
HEMOCPeACTBEHHOTO U  OMOCPEACTBOBAHHOIO 3arnOMMHAHMSA. JKCMEPUMEHT COCTOMT U3 ABYX OnbiToB. Llenb
3KCMepUMeHTa 2 — ONpeaenvTb YCNOBUSI YBENMYEHUS NPOAYKTUBHOCTU ONOCPEACTBOBAHHOMO 3anoMUHAHUS. [aHHbIN
9KCMEPUMEHT COCTOUT 13 TPEX OMbITOB.

B kaxgom onbiTe BbinonHaeTcsa N npeabaenenuid. MNpun atom BennunHa N 3agaeTca B HacTponKax onbiTa u
MOXeT nameHsiTbest ot 1 go 30. MapameTpbl Habopa (KONMYECTBO 3HAKOB Y UX TUM) OCTAOTCH HEM3MEHHBLIMU B KaXXO0M
onbITe, a NpeabsiBnsemMble Habopbl HE MOBTOPSAIOTCS.

Bpewmsi akcnosuumm B onbiTax HeorpaHM4eHHoe unn UKCMpoBaHHOE, OHO 3afaeTcsl B HAaCcTPOKMKax onbiTa.
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BUALI OCHOBHBIE YCNnoBuAa
JANOMHHAHHA PA3NWYMA BODEKTUBHOCTH

NPOW3BONEHOE CNELMANEHO
NOCTABNEHA UENL

HENPOWM3IBONLHOE BKNKOMEHHOCTE
B OEATENEHOCTL

TRYMINUPOBKA
M0 HACTHM i
COCTABNEHWE MMAHA

NOBTOPEHWE

KOHUEHTPALMA 1
PACTIPEAENEHWE

CAMOKOHTPOb

Puc. 1 — Cxema BUAOB 3anoMuHaHus

NPOK3BONBEHOE
HENPOHW3BONLHOE

PaspaboTaHHas koMMbOTEPHAs cucTeMa MO3BONSAET MpenogaBaTento co3faBaTb U COXPaHsATb B NaMaTv
KOMMblOTEPA BapuaHTbl NpeabABrseMblX CTUMYFOB; MPOBOAUT PerucTpaumio UCMbITyeMOoro; orpaHu4MBaeT LOMNycK
UCMbITYEMOr0 K HEKOTOPbIM (YHKUUSIM, KOTOpble [OIDKEH BbINOMHATE TOMbKO nNpenogaBaTernb; WHCTPYKTUPYET
UCMbITYEMOro O NPeACToALLEM OMbITE M ero 3agavax; 3a0aéT HaCTPOKKM ONbITOB (BbIGOP BapuaHTa nNpeabsaBnsiemMoro
Habopa, Kkonuv4ecTBa NpeabsBeHUN B OMbITe, NPOAOCIKUTENBHOCTU 3KCMO3UUMM); MNOCMNefoBaTeNbHO NpeabsaBnseT
Ha 3KpaHe Aucnnes 3anemMeHTbl 3ag4aHHoro Habopa CTMMYNOB; MO3BOMSET MCMbITYEMOMY BBOAUTb B KOMMbHOTEP
npeabsABeHHbIE CTUMYIbI; MPOBOAUT TPEHMPOBOYHYIO CEPUID; COXPaHSAET B NaMATU KOMMbIOTepa pe3yrnbTaTel paboThbl
UCMbITYEMOrO; NO3BONSET CTyAEHTY 6paTh Ha CbEMHbIN HOocUTENb (PN3LLKY) dalnbl C pe3ynbTatamu cBoen paboThbi;
[aéT BO3MOXHOCTb NpenofasBaTento pefaktnpoBatb 6a3y dannos ¢ pesynbtatamu paboTbl UCNbITYEMbIX (YAanaTb
hannbl, NOTEPSBLUNE aKTyarnbHOCTb).

MporpammHasl yacTb pa3paboTaHHOM CUCTEMbl BKNOYAET psg MoAynen, Kaxabll U3 KOTOPbIX BbINOMHAET
onpeeneHHyo yHKLUIO: MOOYNb PerucTpauun, Moayrnb HacTpoeK 3KCMepUMEHTanbHbIX MCCNneaoBaHWA, Moayb
penakTMpOBaHNS UCXOAHbIX HAOOPOB CTMMYNOB, MOA4YMb MPOBEAEHUS TPEHUPOBOYHON Cepuv, MOAYSb NPOBEAEHMS
aKcnepumeHTa, Moayrnb 06paboTkn pesynbLTaToB.

Takum obpasom, paspaboTaHHas KOMMblOTEpHAsi CuUCTEMa MpedHasHayaeTcs ANs  MpoBeAeHus
3KCNEPUMEHTamNbHOrO UCCNEeAOBaHNS MNpPOLECCOB  3arOMUHaHWS, CPaBHEHWSI HACKOMbKO oOTnuyaetcd obbem
3anomMuHaemoro martepuvana npu HenocpeacTBEHHOM U OMOCPEACTBOBAHHOM 3arnoMUHaHNN.

Cnu1cok ncnonb3oBaHHbIX UICTOYHUKOB:

1. UWynewiko, W. I'. MNcuxonorna Bocnpusitna u nepepabotku nHdopmauum / . T. Wynenko // Y4. meTtod. nocobre
ans crygeHToB — MuHck, 2009. — 126 c.

2. Pwxtep, O. NporpammupoBaHve Ha nnatdopme Microsoft.Net / [I. Puxtep // Mep. ¢ aHrn. — 2-e n3g., ucnpae. —
M. : Pycckas pegakuus, 2003. — 512 ¢

MHO®OPMALUMUOHHAA CUCTEMA BEAEHUA NMPOEKTOB

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UuHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Munromkurd Y. H.

lNunuresuy J1. I1. — npogpeccop, 4. m. H.

Llenbto paboTbl sIBNsieTcA  MHGOPMaUMOHHAs CUCTEMa BeOEHUs TMPOEKTOB B CBA3M C HeobxoaAMMoCTb B
aBTOMaTU3MPOBAHHOW CUCTEME, KOTopasi cama OyaeT crneauTb 3a roTOBHOCTHIO JOKYMEHTOB M CTaBUTb B M3BECTHOCTb NOAEN,
3KCNnepTn3a KOTopbIX Heo6xo,uwma.

PaspaboTtaHa cucTtema, koTopasi UCMONb3yeTcst ANs yNpaBneHus NpoekTamMy OTAENoB, npeanonaratwmmm
pa3paboTKy KOMMIEKCHOW TEXHUYECKOW AOKYMEHTaUMW C y4acTuem npeactaBUTENEN MHOXECTBEHHbLIX OUCLUMIMUH.
OcHoBHOW 3aayel cucTeMbl SBNsSieTCs obecneyeHne KOHTPONA HaZ CO34aHMEM, COrNacoBaHMEM U YTBEPXOEHUEM
[OKYMEHTOB BO BPEMSI XKM3HEHHOIO LIMKMa NPOEKTa COrMacHO HAaCTPOEHHbIM MaTpuLam.

TunoBas maTpuua reHepupyeTcs C WUCMOMb30oBaHMEM AaHHbIX M3 WwabnoHa npoekta WM WHdopmauum us
cnpaBoyHMKka « OTBETCTBEHHBIX 32 ANUCLUNIUHDBI».

CreHepupoBaHHas maTpula He roToBa K MCMOMb30BaHUIO O MOMeHTa nybnvkaumu. 310 o3Ha4aeT, YTo BCe
TUMNbl JOKYMEHTOB HAaCTPOEHbl, MaTpuua npoekTa He COAEepXMT OWMbOK W HacTynaeT Bpemsi paboTbl Hag
NPOEKTHLIMU JOKYMeHTamMu. [oka MNPOEKTHLIN MeHemKep WNU agMWHUCTPaATOp He MoAroTOBAT MaTtpuuly, OHa
HaxoauTcst B coctosHuM “He onybrnvkoBaHa” M HavaTb paboumii mpouecc € AOKyMeHTamu HeBO3MOXHO. Korga
NMPOEKTHBLIN MeHeKep 3akaHuMBaeT HACTPOWKY, agMWHUCTPATop NybnukyeT mMaTpuuy U ee CTaTyC MeHsieTcs Ha
“OnybnukoBaHa”’. Tenepb MaTpuua B paboyem COCTOSHMMN 1 MPOLLECC MOXET HauYMHATLCS.

Mpouecc HauMHaeTcs aBTOMATUYECKM B MOMEHT MNPUKPEMNEHUs AOKyMeHTa K MaTtpuue. Bo Bpewms
BbIMOMHEHUS MpoLecca CO3A4alTCsl 3aayv Ha MOArOTOBKY, MPOBEPKY, NPaBKy, PacCMOTPEHME UMW YTBEPXOEHMWE
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OoKymeHTa. [lonb3oBaTenu, Ha KOTOPbIX Ha3HayalTcA 3afjauyu, npyu HeoBGXoAMMOCTM MOTYT penakTupoBaTb
LOKYMeEHT. B npouecce paboTbl CoOxpaHsoTcs BCe paboune BEpCUM AOKYMEHTa.

Co3zpaHwne "pDEKTHhIE CTaHH

npoeKTa ® JaBeplleHHe

npoeKTa

PaccMmoTpe-
HHe
NOKYMEHTOB

Puc. 1 — Cxema pabo4ero npouecca ¢ LOKyMeEHTaMu
Kak Tonbko maTpuua onybnukoBaHa, HacTynaeT Bpemsi paboTbl Had NPOEKTHbIMM AOoKyMeHTamu. [ina Havana
HeobxoOMMO 3arpysuTb JOKYMEHT B CWUCTEMY, YTO MOXHO cAenaTb HeCKOnbKuMu crnocobamu: co3fgaTb HOBbIN
AOKYMEHT B CUCTEME UMK 3arpy3nTb CyLLECTBYIOLLUIA SOKYMEHT C JIOKanbHOro KoMnbloTepa.
OcHoBHas Lenb cucTeMbl — aBToMaTM3aumsa JOKyMeHToobopoTa, BHYTpM pabounx NpoLeccoB Mo CO3AaHuIo 1
BEAEHWNIO TEXHUYECKOW JOKYMEHTaLMMN.
CucTtema npepocTaBnseT crneqyoLwmne BO3MOXHOCTH:

e YOob6HbIN rmbknin cnocob ynpasneHns npoekTaMmm TEXHUYECKN OTAENOB — BCA MHAOPMaLMs, OTHOCALLAACS K
MPOEKTY, BKMOYas MaTpuly NpoekTa, AOKYMEHTbl, CNWUCKM MpoGneM WM pUCKOB, XPaHUTCA Ha OTAENbHOM cauTe,
KOTOPbIN reHepupyeTCcs aBTOMaTUYECKN A5 KaXA0ro NpoekTa B cucteme. ABTomatusaums npouecca pacCMOTpeHns
MPOEKTHON [OKyMEHTauuKn, pacchifika HOTUdMKaLWMN OTBETCTBEHHbIM, OMPeAeneHHbiIM B MaTpuue npoekTa, C
HanoMMHaHWAMN O HeOoBXOOMMOCTM COBEpLUMTb Kakoe-nubo AerCTBME UMM HACTYMMEHWU CpoKa WCMOMHEHWs Mo
Kakon-nmbo 3agave.

e CTpyKTypypoBaHHOE XpaHeHWe OOKYMEHTOB C BO3MOXHOCTbIO OTCIEXMBAHUS U3MEHEHUIN U COXpaHeHneMm
BEPCUI AOKYMEHTA.

Peann3osaHa gaHHas cuctema ¢ npumeHeHnem dpenmsopka Microsoft SharePoint 2010, Ha nnaTtdopme

Co3zpaHue
OOKYMEHTOB —»

.NET.

CnnCoK MCMOSb30BaHHbIX UCTOYHUKOB:
Inarones, B. A. PaspaboTka TexHu4eckoi gokymeHTauum / B. A. Tnarones. // PykoBoACTBO Anst TeXHUYeckux nucatenen. — CaHkT-
MeTtepbypr, 2008. — 192 c.

CUCTEMA NOJIHOTEKCTHOIO MOUCKA

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UuHopMamuku U paduo3nneKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

MuxHosuy C.C
Awun K. [. —0oueHm, K.m.H

Llel'lbIO paGOTbI ABNAeTCA co3aaHue CUCTeMbl MNOJSIHOTEKCTOBOro MOoucKa, KoTopas cnocobHa npon3soanTb MNOUCK
HeOﬁXO,D,VIMOVI nonb3oBartento VIHCbOpMaLI,VIVI no 6OJ'IbLLIOMy 061>emy AaHHbIX. I'IpoaHanMsMposaB cyulecTeyroline pelueHna Obinn
BblAeneHbl OBe Havbornee KpynHble MoukoBble cucTembl: “Apache Solr” n “Sphinx”, aTu [OBe cuUCTEMbl UMEKT GOMbLUyO
(PYHKLUMOHANBbHOCTL U SIBASIKOTCA NMAaepaMu Cpeaud COBPEMEHHbIX Open source CUCTEM, HO MMelT psia HedoCcTaTkoB, B
paapaﬁoTaHHon e cucteme novcka obinm caenaHbl NONbITKU YCTPaHUTL 3TN HEOOCTaTKN.

Mounck uHopmauun — 3apada, KOTOPYH YeroBeYecTBO peluaeT yxe MHorve cronetus. Mo mepe pocta
o6bema MHOPMAaLMOHHBIX PECYpCcoB, NOTEHLMANbHO OCTYMHbIX OAHOMY YenoBeky, Obinn BoipaboTaHHbl Bce Gonee
N30LLPEHHbIE N COBEPLLEHHBbIE MONCKOBbLIE CPEACTBA U MPUEMBbI, NO3BONAOLLME HAUTU OnpeaeneHHbIN JOKYMEHT.

[naBHOM 3agjaden cuUCTEMbl ABMSETCA  ObICTPbIA Nouck uHdopMauun no 6ase AaHHbIX C GonbLivMM
KonnyectsoM nHdopmaummn. Cuctema no3BonseT HaxoauTb MHPOPMAaLMIO C YH4ETOM PasfnnyHbIX KpUTEPUEB NOUCKA U
ncnonb3oBaHneM aceTHbIX PUNbLTPOB. Y NONCKOBOW CUCTEMbBI peann3oBaH CBOW METOA PaHXMPOBaHUSA HAWOEHHON
UHOpMaLuK.

MHTepdenc cuctembl paspaboTaH C y4eTOM  MakCUManbHOW AOCTYMHOCTU K 3rieMeHTaM MOWCKOBOW
MawwwuHbl. CTaHMua C Bblgaven HangeHHoW MHopMauMu NakoOHUYHO OoTobpaxkaeT CyTb HAaWAEHHBLIX AAHHbLIX He
3acTaBnss nonb3oBaTens NOBTOPSATL MOUCKOBLIN 3aNpocC B PasfMyHbIX ero Bapnaumsx.

OcHoBHol npobriemoii 6bina pa3paboTka METOAO0B PaHXUPOBaHUS HaWAEHHON MHAOPMaLmM 1 peanv3aums
NMOMCKOBOro MHAekca. [oncKkoBbIM MHAEKC MOUCKOBAs cucTemMa XpaHuT B darnax, Ha ToM xe cepsepe. NHaekcauums
OCYLLIECTBNSAETCA C OnpefeneHHoNn NepUOANYHOCTbLS NPU KaXa0M 3arnycke KpOH Ha cepBepe.
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Abnow Py

KymuTe Abnoum

Mpouecc paHFMPOBAHMA

Cratea npo ABROHK

Camele noaxonAwmMe oTeeThl
Ha Nepeoil CTpaxMue [MouckoBas cucmenma

Puc. 1 — CTpykTypHas cxema

MouckoBas cuctema HanucaHa Ha si3bike php 1 6ubnrotekm Sphinx — HanMcaHHOW Ha si3blke C++. Mouck
OCYLLEeCTBNAETCH NO peanvuunoHHorn 6a3e gaHHbIx MySQL.

Takum obpa3om, bbina pa3paboTaHa cuctema NONHOTEKCTOBOro noucka. [NponsBognTbCA NOUCK GOMbLIOTO
KonunyecTtBa uHopmauumn no 6a3e aaHHbIXx MySQL, peanu3oBaHa nogaeppxka AenbTa MHAEKCA, U MpUMEHeHue
daceTHbIX PUNLTPOB.

Cnncok Ucnonb30BaHHbIX MCTOYHUKOB:

1. [xon K. BanOuk , Mat Bectrent. Pro Drupal 7 Development: Third Edition / Todd Tomlinson . John K. VanDyk - Apress,

2010 CtueeH XonbuHep . PHP B npumepax. / CtueeH XonbuHep . M.: 000 «BuHom-Tpeccy», 2007 r. MNep. ¢ aHrmn. 352 c.

2. Jlappu YnbmaH. YnbmaH J1. OcHoBbl nporpammupoBanmst Ha PHP:/Mappu YnbemaH. Mep. ¢ adrmn. -M.: IMK TMNpecc, 2001. -288

c.: un. (Camoyumtens).

3. AnekcaHgp MasypkeBuny. MB PHP: HacTonbHas kHura nporpammucta /AnekcaHgp Masypkesud, Omutpuin EnoBon. — MH.:
HoBoe 3HaHue, 2003. — 480 c.

NMPOrPAMMHBbIA KOMMNNEKC AOKYMEHTOOBEOPOTA

Bernopycckuli 2ocydapcmeeHHbIl yHUsepcumem UHhopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Mopeonb A. C.

Ocunosuy B. C. — doueHm, K. m. H.

Llenbto paboTbl siIBNSieTCS MNPOrpamMMHbIA  KOMMMEKC aBTOMaTU3UMPOBAHHOIMO [OKYMEHTOOOopoTa Mo oxpaHe Tpyaa
npefHasHadeH Ans ynpoLeHUsi NpoLecca NpUHSATUSE yNpaBeHYeCcknX peLLIeHnin OTHOCUTENBHO NPOU3BOACTBEHHOW 6e30MacHOCTU.

[aHHbI  KOMMNMEeKC MO3BONseT COKpaTUTb BpemMsa Ha odopMneHue [OKYMEHTauuW, CBSI3aHHOW C
perucTpauuelnt HecHacTHbIX CIy4aeB Ha NpeanpusaTMM U C YY4eTOM MOCTYNNIEHUS Ha CKNnag, CrMcaHus U Bblgauuv
paboTHMKaM CpPeACTB WHAMBMAYyanbHOW 3aluTbl. Takke NpeayCMOTPeHbl METOAbl BEeAEHUS y4eT COTPYAHUKOB,
XpaHEHNss  UCTOPUN UX MELMUMHCKMX OCMOTPOB, NpoBedeHust obyyeHue Mo oxpaHe Tpyaa, UKCUPOBaHWA
pesynbTaTtoB B Xx04e MNpoBepku 3HaHui. [OanHoe [1O npunoxenwnin uenecoobpas3HO MCNOMNb30BaTb Ha
NPOV3BOACTBEHHLIX NPeAnpUATUSX C OONbLUOA YMCMEHHOCTBH PABOTHUKOB U CHOXHBIMU TEXHOJOMMYECKUMM
npoueccamu.

[aHHbIN NporpaMMHbINA KOMMIEKC — 3TO cucTemMa, paboTarollas ¢ yyacTMem YeroBeka Unm rpynnbl mogen.
B paspaboTaHHbIX NPUNOXEHUSIX WMEHHO YErNOBEKY-NMOMNb30BaTEN0 NpeaocTaBnsieTcs  yHKUUOHANbHbIE
BO3MOXHOCTU NO Yy4yeTy nepcoHana, YCTaHOBMEHWIO HOPM CPeACTB WHAMBMAYanbHOW 3awuTbl, pukcauum
Hec4yacTHbIX criydaeB W npodee. [ns obecneyeHuss OOHOBPEMEHHOINO [OCTyNa KO BCEW BblLenepeyvmcrieHHomn
WHOpMaLMM MHOXeCTBY paboOTHUMKOB OOHOBPEMEHHO, cucTema paspabaTbiBanacb Kak KIMEHT-CepBepHoe
NpuUnoXeHne C yganeHHbIM CepBepoM, NOAAEPXWBasi MOAKIIOYEHME K MocnegHemy no cetu uHTepHeT. Bce
KOH(pmaeHuManbHble AaHHble Mpu 3TOM MoOryT OblTb nepecnaHbl OT KNWeHTa K cepBepy U obpaTHo B
3awwmcpoBaHHOM Buae, ucnonb3ya anroputm wudposaHns SHA1 (Secure Hash Algorithm 1). Bca uHdopmaums
XpaHUTCA B eauHow 6ase [aHHbIX, PacrnorfiokeHHOW Ha ydanéHHom cepsepe. Bce npunoxeHus, Bxoaswme B
pa3paboTaHHbI koMnneke, paboTatoT ¢ uHopmMauunen 3 eanHon 6asbl JaHHbIX.
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RomnbtloTep

nonb3oBarena

Cucrema

lMonb3oBatens < . Cepsep
- Ll

A 4
F 3

|
|
: [LOKYMEHTO-
: obopoTta.exe
|

e

Puc. 1 — Cxema paboTbl pa3paboTaHHO CUCTEMBI

[na peanusaummn KNMEHTCKOM YacTu BbibpaHa cpeada Microsoft Visual Studio 2010, nnatcdopma Microsoft
.NET Bepcum 4.0 1 06BEKTHO-OPMEHTUPOBAHHBIN A3bIK NporpammupoBaHns C#. CepBepHasa 4acTb ncnonb3yet 6a3y
AaHHbix MySQL (cpepow paspaboTku BbeicTynun MySQL WorkBench). O6meH paHHbIMM Mexay cepBepoM U
KIMMEHTOM OCYLLIECTBIISIETCA NOCPEACTBOM ucnonb3oBaHnss ODBC Connector (NnporpaMmHbIn MHTepdeinc k 6asam
[AaHHbIX), NPV BbIXOAE HOBbIX BEPCUI KOTOPOro BO3MOXEH NEPEXOA, Ha UX UCMONb30BaHMe.

Cnu1cok ncnonb3oBaHHbIX UICTOYHUKOB:
1. TpoenceH SHapto. A3blk nporpammupoBaHusa C# 2010 v nnatdopma .NET 4. 5-e nsganue. «M.0. Bunbsme», 2011 — 1392c¢.
2. Wunat Fepbept. C# 4.0. MonHoe pykoBoacTBo. «.[. Bunbame», 2011 — 1056c¢.
3. LWengoH PobepT, Moiie xoddpen. MySQL. Baszosbii kypc. «A.[. Bunbamey», Ouanektuka. 2011 — 880c.

PA3PABOTKA KITMEHT-CEPBEPHOI'O NPUNOXEHUA CPEOCTBAMU
JAVA

Bernopycckuli 2ocydapcmeeHHbili yHusepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Hapuyk O.A.
Ezopoe B.B. — cmapuwuli npernodasamerib

U,eJ'IbIO paﬁOTbI ABnAeTcA I'IpOI'paMMHbIVI KOMMJeKc OGpaTHOVI CBA3M npenogaBsatenda Cc poautTenaMm n ydeHukamu.
PaspaboTaTtb anMeKTPOHHBbI AHEBHUK U XypHar.

[laHHBLIN NPOEKT OPUEHTMPOBAH HE TOMbKO AN5 cpedHero obpasoBaHNs, HO U TaKkke akTyaneH Ans BbICLUMX
y4ebHbIX 3aBegeHni. OH NO3BONSAET KaXAbIN AeHb POAUTENSAM NN yYeHUKaM OTcrexunBaTb COBCTBEHHbIE ycnexu, a
TaKKe noceLlaemMocTb 1 NOCMOTPEeTb Ha canTe AoMallHee 3aJaHue.

[aHHbIN NpoeKT peann3oBaH B BMAEe MaTdopMbl, T.e. 0Opa3oBaTenbHbIM YYPEXAEHUSAM HYXHO BbIOpaTh
TONbKO Ha3BaHWe Ans CBOEro camTa, Mocrie 4Yero 3TOro BbIJATCA [AaHHble JOCTyna mofepartopa, U yXe MOXHO
OyaeT ynpasnATb COAEPXUMbIM canTa yepe3 naHeflb agMUHUCTPUPOBAHMA. Takke MO YMOMYaHWIO CalT MmeeT
TUMNOBOW AM3aiH, HEKOTOPbIE acnekTbl BHELLUHEro B1uaa MOXHO HACTPOUTb MHAMBWUAYarbHO. [na Kaxagoro Knacca rno
Kaxgomy npegmeTy cosgaetcs xypHan. [ocTyn K HemMy UMEIOT yuuTensa-npeaMeTHUKM, KNacCHbIN PyKOBOAMTENb U
OnpekTop. B anekTpoHHble XypHanbl y4YuTens MOryT BbICTaBUTb OTMETKM, OTMETUTb OTCYTCTBYIOLLUMX, Hanucatb
3aMevyaHus K OoTMeTKkam K Mnponyckam, OCTaBUTb KOMMEHTapuu K ypokam (Hanpumep, «KOHTpornbHas pabotan),
BHECTW AOMaluHKne 3agaHus. o Kaxaomy npeaMeTy BbICHUMTLIBAETCS KONMYECTBO MPOMYCKOB U CpeaHas oTMeTka 3a
YyeTBepTh.

Ha ocHOBaHWM [aHHbIX, BHECEHHbIX YYUTENSAMMU B XKypHarbl, ANS KaXOoro yyeHuka dopmupyeTcs ero
3NEKTPOHHbIN AHEBHUK. B HEM oTpaKeHO Bce, YTO y4uUTEeNs BHECNU B XypHas, a Takke noBeJeHne n 3amevyaHus 3a
Kaxxgyto Hegent. Y poanTtenel eCTb BO3MOXHOCTb «MOANNCaTb» AHEBHUK CBOero pebeHka.

MpeumyLlecTBa 310N CMCTEMbI: CaluT ByaeT HaXoAUTbLCS B JOMEHHON rpynne .by n nonyyatoT yHUKanbHbIA
agpec, becnnatHoe pasMelleHne cainToB obpa3oBaTenbHbIX yYpeXaeHun Ha aTol nnatdopme.
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3anpo Hibernate
| Cepaep — \
KJ'II/IeHT <":| I'IpVIJ'IO)KeHVIVI <::i CepBep B'D' m‘
MYSQL
oTBeT

Puc. 1 — Cxema paboTbl pa3paboTaHHON CUCTEMBI

KnueHtckas vacTb paspaboTtaHa ¢ mucnomnb3oBaHue JavaScript, HTML n CSS. [na co3gaHusi cepBepHou
YacTu BblbpaHa cpeaa Eclipse n 06beKTHO-OpUEeHTNPOBaHHbLIN SA3blK NporpammupoBaHus Java. basa gaHHbIx 6ygeT
peanun3oBaHa Ha MySQL (cpena paspaboTtkm MySQL WorkBench). ObmeH gaHHbIMU Mexay CEpBEPOM W KITMEHTOM
ocyLlecTBNseTCs Npu noMoLum dpenmeopka Hibernate. JavaScript ncnonbsyeTtca ansa cosgaHua camnta. Hibernate
npegocTaBnseT cpeactsa Ans aBTOMATUMYECKOro MOCTPOEHWSI 3arMpoCOB W WU3BMEYEHUS] [OaHHbIX U MOXeET
3HAYUTENIbHO YMEHbLUNTL BpeMs pas3paboTku.

Cnu1cok ncnonb3oBaHHbIX UCTOYHUKOB:

1. Bproc Skkenb. Punocodus Java. 4-e uspanue. «MN.0. Bunbsamcy, 2009 — 638c.

2. Anun XempapxaHu. [mbkasi paspaboTka npunoxeHuin Ha Java ¢ nomouwibio Spring, Hibernate u Eclipse. «W.0.
Bunbsamc», 2008 — 352c.

3. Makcum KysHeuos, Nrope CumasHos. MySQL 5. B nognuHHuke. «bXB-MeTtepbypr», 2010 — 1024c.

AMMAPATHO-NMPOrPAMMHbIN KOMMJEKC AnsA TPEHUPOBKU
CNOPTCMEHOB MO MNYJNEBOWU CTPEJIbBE

Benopycckuti cocy@apcmeeHHbIl yHUsepcumem UuHopMamuku U paduo3aneKmpoHUKU
2. MuHck, Pecnybnuka benapyce

lNueosapos A. 1O.
Ocunosuy B. C. — doueHm, K. m. H.

Llenbto paboTbl siBRsieTcs CO3[aHWe TpeHaxkepa MNO3BONSIOWEro obecrneynTb MOMOLLbL TPEHEpPaAM B MOArOTOBKE
BbICOKOKIMACCHbIX CTPenkoB. Pa3paboTka KOMMNEKCHOrO U3MEPUTENBHOIO Npubopa Ans BbISIBNEHUS OLMOOK B TEXHUKE CTPEnbobl,
noaroToBke CNOPTCMEHOB K OTBETCTBEHHbIM CTapTamMm, MOHUTOPUHra YpoBHA NOArOTOBIIEHHOCTU CTpenka.

PeanusoBaHHble TpeHaxepbl CKATT - obecneuvBaloT OTOOpaKeHMsi Ha 9KpaHe MOHMTOpa MecTo
npuuenueanusa. Ons paboTel C TpeHaXepoMm, CTPENoK 3akpennseT Ha OpyXuMu OaTuuk, KOTOpbIA creauT 3a
nepemMeLleHnemM OpyXus OTHOCUTENbHO MULLEHW W HA MOHUTOPE OTOOpaxaeTcs B KaKyld TOYKY Ha MULLEHM
CMOPTCMEH LennTCs B AaHHbIN MOMEHT.

[na ocTuXeHWs NocTaBeHHbIX 3a4a4 TPeHaxep: oLeHnBaeT JOCTOMHCTBO NPOBOUHbLI, CReanT 3a TOYHOCTbLIO
npuUennBaHna cnopTcMeHa, CneauT 3a YCTOMYMBOCTBLIO CMOPTCMEHa, cneamT 3a BruomeTpuyeckMmn nokasaTensamu,
aHanuanpoBaTb NOSyYeHHbIE pe3ynbTaThl.

[na ycnewHoro BbINOMHEHUS BbICTPENa, CTPenky HeobxoAMMo CrneauTb 3a CBOEW M3rOTOBKOM, BbIMOMHWUTL
TOYHOE NpuLEenNMBaHne, HaXXMM Ha CNyCcKOBOM KPIOYOoK. B naeane npoussectn BuICTpen Mexay yaapamu cepaua.

Takum obpasom, onucae 3agayv TpPeHaxepa M TEXHWKY MPaBUIIbHOrO BbICTPENna, MOXHO pasfenuTb ero Ha
PYHKUMOHANbHO CamMOCTOATENbHbIE 3BEHbS: 3MEKTPOHHAs MULIEHb, AATYUK MpULENVBaHWA, AATYMK Haxuma Ha
CMYCKOBOW  KPIOYOK, AaTuMkv  M3MepeHnsi (U3MOMOrMYeckux mnokasatenen, KOMNbloTep C  NpOrpamMMHbIM
obecneyeHvem ANs NOAyyYeHWs AaHHbIX OT U3MepuTenbHbIX NPUBOPOB, NPUOXEHWE AN MOBUMbHLIX MnaTgopmM,
BeO cepBMC ANA XpaHeHUs W WCNOMb3oBaHWA pesynbraToB. CTPyKTypHas cxema YyCTpPOWCTBa M3obpakeHa Ha
pucyHke 1.

DNartunkn
—»  nonoxenus
Tena
WEB cepeuc
i HTTP
[ Nynucokcumerp
HTTP CmapTdoH
1 Bluetooth Aatumk Ha
opyXuu
usB Yerpoiictao Paduo Kanan
nK c6opa
uHbopMmauum
BnekTpoHnan
> MuLeHb
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PucyHok 1 — CTpyKkTypHas cxema TPeHUPOBOYHOTO KoMMiekca

OneKTpoHHas MuWLIEeHb MPEACTaBnseT COoOOM W3MEpPUTENbHYD paMKy, Ha KOTOpOW cBepxy W COOKy
pacnonaratotca WK anogpbl, HanpoTMB pacnosiaraloTcs CBETOYYBCTBUTENbHbIE 3nemMeHTbl. [puHuMn onpegenexHns
KoopAMHAaT OCHOBaH Ha ynaBnMBaHMW TEHU Ha CBETOYYBCTBUTENbHbLIX 3NIEMEHTax B MOMEHT MPOXOXAEeHUdA nynu
Mexay ceBetoanogamMu u patdmkamu. locne atoro uHgopmauus O BbICTpene nepedaeTcd Ha ynpasnsiouiee
YCTPOMWCTBO, a 3aTEM Ha rfaBHbI KOMMNbLIOTEP, CEPBEP.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!

1. OnekTpoHHble MuyweHn SIUS ASCOR [OnekTpoHHbI pecypc]. http://iwww.sius.com/

2. CrpenkoBble TpeHaxepbl CKATT [OnekTpoHHbIn pecypc]. http://www.scatt.ru/

3. CTpenkoBbIvi cnopT u MeToauka npenofgasaHusa 1986 Kopx A.A.

NAPCEP MHTEPHET-KOHTEHTA

Gernopycckuli 2ocydapcmeeHHbili yHugepcumem uUHhopMamuku U paduo3ieKmpOoHUKU
2. Murck, Pecnybnuka benapyck

lMNMuneukut 4.A.
Eeopos B.B.- cmapwuti npenodasamerib

Llenbto gaHHol paboThl SBNSETCA Napcep KOHTEHTa, KOTOPbIN MOMOXET CTPYKTypMpoBaTb MHOpMaLMIo.

OTO nporpaMma 3aHumaeTcs pa3bopoM HEeKOTOPOro CTpaHWL, canTa Ha COCTaBHbIE YacTu MO anropuTMmy u
BbIOOPOM HY>KHbIX MOMb30BaTENIO YacTen nHopmaLmu.

PaspaboTaHHbIi nporpammHbIn NpodykT “lMapcep WHTEPHET-KOHTEHTa” NO3BONSET: CYAThIBATL MHTEPHET-
CTpaHuUy, MapcuTb WHTEPHET CTPaHuUy AnS BblAENeHWs TeKCTa, pacnosHaBaTb $3blK TEKCTa, 3aHOCUTb
Heun3BecTHblecnoBa B 6a3y, NnpeobpasoBbiBaTh TEKCT B ayAno hanirn, CoxpaHsaTb ayanodansn.

Komnetotep

.NET Framework 4.0

L]

v

Mogyne cHnTeIBAHUS
VHTEPHET CTPaHuLbl

Moayne napcuHra
WHTEPHET CTpaHWubL! ANs
BblOENEHWA TEKCTA

Moaynb pacnoaHasaHusi
A3bIKa TekcTa

Xpanunuue
AaHHbIX

Mpachuyecknin
WHTepdenc *@
Moayne cosnanns Gassl nones3oeaTtens
AaHHbIX HEW3BECTHbIX

cnoe

N

Moayne npeo6pasosaHus
TekcTa Bo chain ayau

Moayne coxpaHeHus
ayavodpanna

[ AN VA

\

MHdopmaumoHHan cucrema

Pucynok 1. CTpykTypHas cxemMa CHCTEMBI
Vaen gaHHO Nporpammbl yxe peanuaoBaHbl Ans aHMIUIACKOro, PYCCKOTo U APYruX A3bIKOB U BHeApPEeHbl B
HaBWraTopbl, NepeBoAYMKM, NPOrpaMMbl-poboThl, KOTopble 063BaHMBAIOT U OnoBelaloT aboHeHToB. OaHako Ans
Benopycckoro sisbika nporpamma Tonbko paspabatsisaetcs 8 OMIIM HAH benapycu wu umenacs

Heo6XxoAMMOCTb B co3gaHmu 6a3bl CroB, YTO MNOCNYXWUMIO CTUMYMOM AN CO34aHUsA AaHHOMO NPOrpaMMHOro NpoayKra.
CrmMCcoK MCMonb30BaHHbIX MCTOYHMKOB!
1. ®puan Ox. PerynspHble BoipaxkeHus (3-e nsgaxue, 2008) Cr6.: Cumeonlintoc.
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2. Puxtep Ox. CLR via C#. MNporpammupoBaHue Ha nnatdopme Microsoft NET Framework 4.0 Ha s3bike C# (3-e nsganue, 2012)
C6.: Murep.

BEB-CANT APEH[bI XXUTOU HEABUXUMOCTH

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UuHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

lModdybcekuti M.H.
YepemucuHos [.N. — doueHm, K. m. H.

Llenbto paboTbl ABnseTcs paspaboTka Beb-caliTa apeHAbl XUMOW HEABWKUMOCTW, KOTOPbIA MO3BONSET Yy4acTHUKaM
B3auMogencTBoBaTb 6e3 NocpeaHVKoB, MO3BONSET apeHAoAaTesNto NpeaoCcTaBnsaTh KOHTaKTHbie AaHHblE TONbKO MONb3oBaTens,
uybe pestoMe OH ogobpun; obrnagaeT yaoOHLIM MOUCKOM U OMOBELLEHMEM MOSb30BaTENEN O BaXHOM COOLITUM aBTOMAaTUYECKOW
pacchbInkon COOBLLEHWA.

OCHOBHbIMW CTagusiMy 00 3aKMoYeHWUst cOenkv apeHAbl HeOBWXKMMOCTM  SIBMSIOTCA: NMOWUCK MOAXOASILLEro
XWnbsi, 3BOHKM apeHOodaTtensiM U BbIsICHEHWE, MOAXOAWUT WM apeHOaTop Nnof  HyxHble TpeboBaHus. Bbinu
pa3paboTaHbl CTagmMuM noucka N pasmeweHnsa obbsiBneHu Gonee ygobHbIMM ans obenx CTOPOH 3a cyeT
MCMNOSb30BaHUA: pes3lome apeHgaTopa, yBEOMMEHUN apeHgatopa O MOSMYYEHUN KOHTaKTHbIX [AaHHbIX U
apeHpofaTtens O HOBbIX 3asiBKax Ha oObABneHve, uUnbTpauum areHToB HEABWXKUMOCTU, MyTEM NPUBS3KM akkayHTa
K HOMepy TenedoHa nNpu perucTpauuy nonb3oBaTens U OrpaHNYeHUn Ha MakcuMarnbHOe KOnM4YecTBO 06bABNEHUN,
y4yeTa OT3bIBOB Nonb3oBaTenen.

ASP.NET Web API Application Core

Application (root) module

Domain Service Layer Maodule

Cepsep KnueHt

Repository Layer

ORM
(Entity Framework)

Routes

Controller

Factories/
Services

Directives

SQL Server Database

Puc. 1 — CTpykTypHas cxema canta

Cant npepocTtaBnsieT criegylolive npeumMyllecTBa Ansi couckatenen: aonst yoobctBa Bce MpensioxeHus
nokasaHbl Ha KapTe ropofa v UMeLoT ranepeto doTorpaduii; conckatens 3anonHaeT HebonbLloe pestome 0 cebe n
OTKIUKAETCA UM Ha MOHPaBUBLLMECS MPEATIOKEHWs, Korga apeHgoaartens ogooput pestomMe, OH MOMYyYUT KOHTaKThI
nytem sms munu email coobLieHnii, cnonb3yemMble OrpaHUYeHNst MO3BONSAT YMEHbLUMTb KONMUYECTBO OOBSABNEHUA OT
NocpeaHUKOB.

MpenmylllecTBa Anst apeHgoaaTenen: nocne pasmeLleHust NpeanoxXeHus apeHaoaTenb nonyyaeT 3asaBku oT
noTeHUMarnbHbIX CbEMLLMKOB; apeHgodaTtenb Bcerda BUAWT, KTO MMEHHO OTKIMKAeTCsl Ha NpefrioXeHue: Bo3pacT,
non, OesiTeNnbHOCTb, B pe3yfibTaTe KOHTaKTbl MOofyyaT Mullb Te CbEMLUMKWA, YbU pe3toMe MOoNnyvunu opobpeHue;
aBTOMaTuyeckMe paccbinka email 1 SMS coobLieHuii Mo3BONST onepaTMBHO MomnyvaTb WMHpOpMaLMIO O HOBbIX
3asBKax.

[ns Hawwmx uenen pa3paboTaH OAHOCTPAHUYHBIN CalT, KOTOPbIN ucnonb3yeT dpenvsopk ASP.NET Web API
n ORM Entity Framework gnsi cepBepHoOl CTOPOHbI, a Takke perMBopk AngularJS ons KMMEeHTCKOW CTOPOHbI, YTO
npefocTaBnseT BO3MOXHOCTb NErkoro paclumMpeHnst pyHKLMoHana n MaclutabmupoBaHns CUCTEMBI.

CnnCoK MCMOSb30BaHHbIX UCTOYHUKOB:
1. Tugberk Ugurlu , Alexander Zeitler , Ali Kheyrollah - Pro ASP.NET Web API — Apress, 2013. — 604 c.
2. bpaa. MpuH. AngulardS - O'Reilly Media, 2013. — 196c.
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CBOP NHO®OPMALIUN U3 NOUCKOBbLIX CUCTEM

bernopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuKu U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Pod M. C.
Bbikos A. A. — accucmeHm, M. m. H.

Llenbto paboTbl siBNSieTCs NporpaMMHBbIA NPOAYKT, NO3BONSIOLLNIA OCYLLECTBNATL B aBTOMaTUYECKOM pexume cbop caiTos,
KOTOpble HaxXOAATCA Ha BbICOKMX MO3MUMSAX B nouckoBow cucteme Yandex, Google (oo 100 nosuumin) no onpeaeneHHomy 3anpocy.
HaHHbIV 3anpoc cucTeme ByaeT 3agaBaTh Nonb3oBaTenb. Takke NPOrpaMMHbIN NPOAYKT NO3BONAET OCYLLECTBNATL cOOp canToBs no
KOHKpeTHOMY pervoHy (k npumepy, MuHck, Bpect, Mocksa, CaHkT-leTepbypr n A.p.), pervoH 3ajaetcs Ha Bxode paboThbl
nporpaMmmei.

PaspabotaHHas cuctema nomuMo cbopa nomydaeT M MpefocTaBnseT Monb3oBaTenio  criegyouime
napameTpbl canToB: Pr (page rank) — napameTp canta B Google, npeactaBnsitolmii coboi YNCNEHHOE 3HAYeHMe,
n3MepsitoLLee «BaXKHOCTbY NN «aBTOPUTETHOCTbY CalTa, HanM4me CanToB B KaTasore NOMCKOBOW cucTeMbl AHAEKC,
TUL, (TemaTmnyeckuii MHOEKC LMTUPOBaHWS) napameTp, Onpedensiowmn aBTOPUTETHOCTb WHTEpHeT-pecypca B
Avpekc ¢ y4ETOM KauyeCTBEHHOW XapakTepUCTUKM — CCbINIOK Ha Hero ¢ Apyrux CamToB., a Takke Hanuyne canTos B
KaTanore nomckoBon cuctemel Google

OcHOBHOWM 3apavelt [aHHOTO NPOrpamMMHOrO MpoAykTa sBMsieTcs noBbllleHne 3ddeKTUBHOCTM paboThbl
cneuynanucta Mo aHanusy npoaBuXeHus canToB. [loBblleHne 3MMEKTUBHOCTU BbIPAXAETCA B YMEHbLUEHUM
3aTpayYeHHOro BPeMeHU 3a CYeT aBToMaTu3auum npoiecca cbopa canTos.

Mowexk [louta Haprel Mapker Hoeocw Cooeapu  Brorw  Bugeo  Hapiuekn ewig

ﬂHﬂeKc 1c Butpuie & HoBDEHBMPCKE
Hawnace []e HafgenHom [ | B Hosocubupcke PACLIMPEHHEIA NOKCK
171 Teic. oTeeToB
[ UpeKT
Bee obbaBneHua 5 Avp Anpeke. [upert
1C B HoBocunGupekell! \ CospaTh cailt a 1C-Butpike
Cozganue caitoe Ha "1C-Butpnke’.
]
:IlibJ;f:uHa peiHke! 1C BecnnaTHo 4OCTABMM, YCTAHOEBMM , MPOKOHCYETURYEM, 0B y4Mm Ot 4 roga. ObnupansAsii napTHep
. KOMNaHAW
KynnTe 1C-Butpuke .- SUVOROY. 1
Fof HOCTHHE M JOMEH B 30HE _FU B NOAAR0K NPW NOKYNKEe MMUEH3HM 1C-Butpuicel
plusweb.ru MounckoBasn Pazmectus of no sanpocy «1c
BuTpuc e ..
2| 1C BEuTpuke B HoBocubUpcke onTumMusauus 2
§ D©upma Murabait. Cozganue, gopaboTka, npogerkenne cadToe Ha BUTpuke. Akupu.
L | v gigansk.ru ale GUTpHKE B ... Ha Maprete
[ «bopwyna caiitas B HosocnBupeke ) fnc 1L Burpiike
_P_\I—P__ . MNonekzosatens 1C - Bitrix CMS User,
Hondepery-zan Homa Opuyepos, r. Hosocninpck, Kpacheii npacne, 63/ yn. Forona, 8. 10:00 - MparpamtHoe afecnadsHHe AnA
1030 ... Ap.m[\n Pabunkoe, «1C-Butpukes Cerupua: «Dopmyna caiitas B HoBocubupeke. 12:40 - 12:60 komnbtoTepoE, 17490 py6.
forrmula Te-bitrix ruiconffagendalsection/32/  Mockea  konua el A o specialistry Pocons
Cnagrad = GO0 « Al Tu KoHcTpakT» TMueHsNA Ha 1C-BUTPIKE

Halinen no coemnke: Pazpabotka caitoe Ha 1c-Bitrix B Horocnbnpceke, xoctuHr Butpuke. HopnopateHenit noptan - Buanec-
btixngkru  HoeocwBupck  konua  ewe npougeccel Bradaet 25, 99500 py6.
i softkey i Pocoua
& Hoboeubupek 335-39-11 Mpomcodt - Obyyerie BUTPUKE - cosnaHue caiTos.
Ml HE ABNABMEA yueBHLIM UeHTPOM BiTpikca B HoBocnGupeke Ho mebl genaem calimel Ha aTol CMS. W Tuesna 1C-Butpike .
MBI NOMOrAEM HALLIMM KNWEHTAM. .. Ml pekamerayem npoiti Becrnatiuil yueBHbli kype "3nemeHTs! Ynpasnerus cafiton - Bonewiof BusHes
ynpaenenna” hitp:/idev. 1¢-bitrix. ruflearingfcoursefindex. php? COURSE_ID=1 e-Tuyerzna, 243900 py6.
e promsoft. rufindes. php HoeocuBupck  konua v mesofl.iu - Pocena

CeMuHap «Bopmyna caiitar npoiinet 14 anpena 8 HosocuBupeke - HosocTi %‘%‘iw
30 wapta 2010 MeTounuk: 1C-Butpike MeTki. HOBOCHOMPCK, cemnKHap, dopmyna, caita, 454 0 Imoumum 2900 I‘):‘i ! i porp '
+— B BalLWHITOHE JEBATEPEIX YENOBEK. f—i ol
Tngk.ru > HoeocTu > HoBocnGnpekne HoeocTi > 27519.html konua e RIOFIG. fu oeenn

Puc. 1 — lNMpumep nonckoBown cuCTeMbI

lMpoBegeHne faHHON aHanuTM4Yeckow paboTbl HeoBXxoAMMO ANs TOro YTOObl MakcHManbHO ONTUMMU3NPOBATL
npoasuraembln cant. o canTam, MonyyYeHHbIM B pe3ynbTate paboTbl NpPOrpamMMHOr0 NPOAYKTa, crneuuanuct
oTbupaet Hanbornee WHTEPECHbIE WHTEPHET-PECYPCbl C TOYKM 3pPEHUs MOMCKOBOW onTuMmu3aumun. MHTepdenc
[AaHHOr0 MpPOrpaMMHOro MpogykTa paspaboTaH C y4eTOM 3proHommyeckux TpebosaHuin. OH nerko uyutaem, He
COOEPXMUT MULLHMX 31IEMEHTOB 1 obecnevnBaeT MakcMmarnbHoe yao6CcTBo nNpu paboTe ¢ NPorpamMMHbLIM MPOAYKTOM.

BsanmopgencTemne nonb3oBaTens ¢ Nporpammon ocyluecTenseTca B 3 atana: Beog 3anpoca n Bbibop pernoHa
nouckoBon cuctembl Avgekc, 'yrn, Takke Bblbop konunyecTBa cobupaembix CanToOB, KOTOpOe MoHagobwutca Ans
aHanuM3a W napameTpoB CaWTOB, KOTOPble HEobxoAUMO MOMyyYUTb, MNONyYeHWe pes3ynbTatoB cbopa AaHHbIX,
BbIBOAATCA B hopMme Tabnuubl ¢ nonydYeHHbIMU napameTpamu. lNpegoctaBneHne BO3MOXHOCTW 3KCMOPTUPOBaHWSA
nonyYeHHbIX AaHHbIX B Excel

MpunoxeHne pacwmpsiemo B Lenax AobasneHns HOBbIX YHKLUIA, HanucaHo Ha s3bike, obecneynsaroLleM
AocTtatoyHoe BbICTpodencTBre ANa ONTUMM3auuM paboTel cneumanycTa no NPOABWPKEHNIO CanToB.

Cnncok MCnonb30BaHHbIX MCTOYHMKOB:
1. «MpoaswxeHne cantos B nouckoBbix cuctemax» (M. b. 3yes, IN. A. Maypyc, A. I". MpokodbeB.)
Microsoft Corporation. Paspa6oTtka Web-npunoxeHuin Ha Microsoft Visual Basic .NET u Microsoft Visual C# .NET.
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KOMMNbIOTEPHAA CUCTEMA UCCINEOQOBAHUA CBONCTB
BHUMAHUA

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

PbiHkesuy C. B.

Ulynetiko U.I". — GoueHm, K. NCuxosl. H.

Ll,enb AaHHOIo NpuUnoXeHua — nccrnenoBaHue XapakrtepucTtuk VI36VIpaTeJ'IbHOCTVI BHUMaHWA, yCTOVNVIBOCTVI N KOHUEeHTpauum
BHUMaHUA U NepekniyYaemMoCcT BHUMaHUA.

PaspabotaHa nporpamma npegHa3HaveHa Ans MCMONb3oBaHMA B y4ebGHOM npouecce npu npoBeneHun
nabopatopHbix paboT no gucumnnuHe «lMcuxonorus BocnpusTns u nepepaboTtkm MHdopmMauumy». OHa obecneynBaeT
BO3MOXHOCTb BbINOSNIHEHUST Tpex nabopaTopHbix paboT: 1) wuccnenoBaHWe xapakTepucTuk u3bupaTensbHOCTH
BHUMaHUSI METOOOM KOPPEKTYPHOW NpoObl,M3MEPEHNE YCTOMYMBOCTU W KOHLUEHTpauuu BHUMaHust (MeTogoMm
KoppekTypHon npobbl  ByppoHa-AHdumMOBa), uccnegoBaHvWe NEpeknioyYaeMoCcTM BHUMaHUS (C MCNONb30BaHMEM
Tabnuy 3. WynbTe B Mogudmkaumm B. Mapuuyka n W. CbicoeBa).

Pazarriposanns Sz
CTHMVIOE

Ipocuotp
DE5VIETETOR OOETOE

Puc.1- Cxema anropurma paboThI IPOTPaMMBI

Pabota MOXeT BbIMOMHATLCA C PasfMYHbIMKM  COYETAHUSMU OMbITOB, T.€. KaXdbll ONbIT sIBNSAETCA
OTHOCUTENBHO He3aBUCUMMbIM. [1pOTOKON OnbiTa AOIMKEH COXPaHATb BCE AaHHble O pesyrnbTatax paboTbl KaXaoro
NCNbITYEMOrO, a TakKe pacCYMTaHHble 3HaYeHUs TpebyeMbix NoKkasaTenen BHUMaHUS.

Peanu3oBaHo AaHHOE NPUIOXEHWE C NPUMEHEHNEM OGBEKTHO-OPUEHTUPOBAHHOIO S3blka NMPOrpaMMMpoBaHue
C#, a Takke IDE Microsoft Visual Studio 2012.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!

1. Lyneviko, W. I'. Teopust u npakTuka UHXEHEPHO-NCUXONOMMYECKOro NPOEKTUPOBaHMS 1 SKCNepTu3bl: y4eGHO-MeToamnYeckoe nocobue
K npakTndeckum Bugam 3aHatun / W. . Wyneriko. — Muxck: BIYWUP, 2009. — 126 c.
2. ®dununnoea, M. I'. Porb HEOCO3HABaEMbIX 3HA4YEHMI B MPOLECCE BOCIPUATMS MHOTO3HAYHbIX M300paXkeHuii: aBTopedhepat

AvccepTaumm Ha CouckaHve YYeHoM CTeNeHn kanamaaTa neuxonornyeckux Hayk / M. I'. dununnosa. - CaHkr-INeTep6ypr: CMIY, 2006.
—-20c.

PA3PABOTKA KOMIMNBbIOTEPHOIO NPUNTOXEHUA ONA UBMEPEHUA
NABUNBbHOCTU—PUTMAOAHOCTU MbICIIUTEJIbHbLIX NMPOLIECCOB
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Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduo3aneKmpoHUKU
2. Murck, Pecnybnuka benapycb

Canomsko A.O.

ledpaHosuy HO.A. — accucmeHm, M. m. H.

Lle]'lb}O paﬁOTbI ABndaeTca pa3pa60TKa CUCTEMbI OUEHKN Orist usmepeHus na6uanocmu-pueu6Hocmu MbICITumersibHbIX
npoueccos

Pa3paboTka KOMMbIOTEPHOIO MPUIIOXEHNS ANS M3MepeHus nabunbHOCTU-PUTMAHOCTU  MbICIIUTENbHBIX
MPOLIECCOB COCTOSMO M3 3TanoB MpeABapUTENbHOrO U3y4YeHUs TemaTuyeckon 06nacT caMoi Tembl NPUINOXEHUS,
cneuundukn pa3paboTku caMmoro NpUNoXeHus, pa3paboTkun YacTu Ans npenogaBaTens ¢ BO3MOXHOCTbIO CO34aHuUst 1
COXpaHeHVs1 BapuaHTOB 3afdaHus ; pa3paboTku 4YacTu Ans WCNbITYyeMoro, BKIYalwen B cebs BO3MOXHOCTb
peructpauum B MPUNOXEHUW, UHCTPYKTaXE MCNbITYEMOro O MpeAacTosilem OonbiTe U ero 3agadax, BO3MOXHOCTU
BBOAA MHOpMaLun UCMbITyeMbliM 1 06paboTke pesynbTaToB onbiTa.

[aHHoe npunoxeHve paspabataHHO ANs Kadenpbl NCUXOMNOrMn C Lenbio B Oyayliem BOCNPOU3BECTU B
3MEeKTPOHHOM BuAe Bce nabopaTtopHble paboTbl Ha kadeppe Ans Gonee ygobHOro BbIMOMHEHUS CTyAeHTamu u
NPOBEpPKM MpernoaasaTensamu, T.K. NCUXONOrnsa SBRASETCS NPOMUIbHBEIM MPEAMETOM AN HaLLeW crneunanmnsaumm .
Tak e B mpouecce BbINOMHEHWUA AAHHOMO 3af4aHUsi MOXHO CaMOMy [OCTAaTOMHO MOAPOOHO O3HaKOMWUTLCA C
NPOLIECCOM CO3A4aHNSA NOAOOHBLIX NPUMOXEHNI N ONTUMMU3ALIMK UX CO CTOPOHBI 3PrOHOMUYHOCTH.

MpoekTMpyemas cmctema cocTouT u3 ABYX NOACUCTEM, KOTOPbIMU ABNSIOTCA NOACUCTEMA «NpenodasaTenb
— MK — cpepa» n nogcuctema «ctygeHT — NK — cpega.
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Cnucok nuteparypsbl :
1. MeToaMKM ONarHoCTHKM CBOWCTB MblLneHns: MeToanyeckme ykasaHus Ansa NpakTUYecknx 3aHATUN Mo Kypcy "CneuvanbHbin
NpakTMKyM no ncmxonorun"Astop/cosgaTens: YepemuckuHa U.U. 2007 r
2. Cobuuk J1.H. Mecuxonormst uHamBuayansHocTu. Teopusi n npakTuka ncmuxogmarHoctuku. Cre,Peys,2008r.
3. Bypnauyk J1.®. CrnoBapb-cnpaBo4HuK no ncuxoguarHoctuke. M., CI6.,Mutep,2008r.
4. Kponb B.M. Mcuxonorus. Kpatkuii kypc. M.,Bbicluas wkona,2008r.

CUCTEMA OHJNTAUH-KOH®EPEHLIUA

Bernopycckuti cocydapcmeeHHbIl yHU8epcumem UHpopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Cepeet [.T.
Bbikos A. A. — accucmeHm, M. m. H.

Llenbto paboTbl siBnsieTca paspaboTka BeG-CepBepHOro MpUIOXKeHUsl, KOTOpoe npeacTaBnsieT cobov mopTan oHnanH
BeOMHapoB. [N NPOEKTMPOBaHUS MPUIIOKEHUI Takoro Tvnma mydwe Mucnonb3oBaTb nattepH MVC, HO B KOHKPETHOM cryyae
ucnosnb3oBasnacb CxXema WCMoSb30BaHUS HECKOSbKMX LIAGNOHOB NPOEKTUPOBaHWS, C MOMOLLbI KOTOPbIX MOAENb AaHHbIX
NpUNoXeHUs,MHTepdeiic 1 B3anMoAENCTBME C NONb3oBaTeNeM pasfesieHbl Ha TPU OTAESbHbIX KOMIMOHEHTA TakuM 06pa3oM, YToObI
mMoamdUKaums OQHOMO M3 KOMMOHEHTOB OKasblBana MUHMMarbHOE BO3AEMCTBUE Ha OCTaslbHble HA OCHOBE apXUTEKTYHOro Kapkaca
Zend Framework.

PaspaboTaHo npunoxeHne c¢ nNpuMeHeHWeM NoJoGHOro noaxoda KOTOpPOE pellaeT crneayllive 3ajaudu:
TPaHCNAUMIO OHMaMH BMAEO W ayauMo MOTOKAa B pPeXMMe pearibHOr0 BPEMEHW CpeAcTBaMm CTOPOHHUX CUCTEM,
perncrpaums y4acTHMKOB KOHbepeHumn, onnaTy y4acTHUKOM BeOOMHapa, BO3MOXHOCTM 0OpaTHOM CBSI3M yYacCTHMKA
C co3gaTenem KoHdepeHUuun nocpescTBOM TEKCTOBOMO YaTa.

OcCHOBHas YyacTb cMCTeMbl — 3TO 6a3a AaHHbIX. basa AaHHbIX AOMKHA COCTOATb U3 HECKOMNbKMX (KeraTenbHO
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He3aBMCUMbIX Mogyrnen). MoxXHO BbigenuTb criegyrolme Mogynu: MHopMauma O Monb3oBaTensX M UX akkayHTax,
MoZAyrb HAaCTPOEK KOHUrypauun, mHaHcoBble TpaH3aKLmK, BCroMoraTenbHble CepBUCHI

MpunoxeHne paspaboTaHo C MCMONb30BaHMEM fA3bika MporpammupoBaHus PHP, Ana  nocTpoeHus
nonb30BaTeNnbCKOro MHTepdoerca ucnonbdyetcsa Twitter Bootstrap - Habop MHCTpymMeHTOB Ansi cosgaHue Beb-
NpUNoXeHWin, Brknovarwmn B ceds HTML n CSS wabnoHbl ocdopmneHus ans tunorpadukun, deb-dopm, KHOMOK,
MeTOK, 61IOKOB HaBUraLmy 1 NPoYMX KOMNOHEHTOB COBPEMEHHbIX BEG-MHTEPdENCOB.

KonnyectBo anemMeHTOB uHTepdperica AaHHOro npunoxeHus OGyaeT cBeAeHO K MyvHUMyMy. [Monb3osaTtento
OyayT OOCTYMHbI TOMbKO 3fIEeMeHTbl HeobxoaMMoro emy dyHKUMoHana npunoxenus. Tak xe BeG-cepsuc byget
KOPPEKTHO 0TOBpaXkaTbCA BO BCEX COBPEMEHHbIX Bpaysepax n umeTb MOBUIbHYIO BEPCHIO.

CopTuposaTe no | Haunytcr et v | Courses

CKOpO HauHyTCA &7 MPUHCTOHCKUIA YHWBEPCUTET AHB 31-r0 2014
n ANropuUTMbI, YacTb ANUTENBHOCTBID B
e, araluwne
pean ¢ Kevin Wayne & Robert Sedgewick weeks
Specialization Certificates 45 B
3aperncTpUpoBaTLLA
Verified Certificates 224
| Bce AZBIKH 603 KoneHrareHckMin YyHUBEPCHTET EB 3-ro 2014
AHIMUACKUA 531 CraHauHaBCcKue hUnbmMbl U TENeBUAEHUE ANUTENBHOCTBH 10
Kuraickni 45 ¢ Ib Bondebjerg, Eva Nevrup Redvall, Peter Schepelern weeks
®paHuy3ckii 22 Birger Langkjcer, Casper Tybjerg & Joehannes Riig 3aperncTpUpoBaTLCA
Pycckunit 13
Wenatckmit 12 MapuneHackuii yHneepcuTeT B Konnegx-MNapke e 3-ro 2014
MopTyranscinii v PaspaboTka nepenoBbix UASH ANA HOBLIX KOMIAHWA- ANNTENbBHOCTLIO 6
Typeuknit 4 nepsble Wark B NpeaAnpiHAMaTensCcKoi weeks
YipauHckuii 4 [EATEeNsHOCTH SeETTeTEIIT S
Hemeuknit 2 ¢ Jomes V. Green
ApaBCKuit 1
VlBpuT ! N MU4MraHCKMA YHUBEPCUTET es 3-ro 2014
VITaneAHCKMI 1 B
@ % Moaens MeluneHus ANUTENBHOC TR 10
AnoHCKN 1 s I weeks
C Scoft E. Page WEEKS
#| Bce kateropuu 603 3aperncTpUpoBaTLEA

WekyceTeo 27

PucyHok 1 — MNpumep meHto cepsuca

Mpu paspaboTke AaHHOIO MPUIIOXKEHWSA NPOBEOEHO 3PrOHOMMYECKOE MPOEKTMPOBAHWE MONb30BaTENbCKOro
uHTepdeica ¢ Lenbio co3aaHns KOMOPTHLIX YCNOBUIA Anst paboThbl.
Cnmncok Mcnosnb3oBaHHBIX MCTOYHWKOB:
1. TpoenceH, SHapto. A3blk nporpammupoBaHus C# 2010 n nnatdopma .NET 4/ SHapto TpoenceH — Bunbsmc, 2011. — 1392c.
2.lynenko, WN. T'. Teopus 1 npakTMka WHXEHEPHO-NCUXOIOMMYECKOro MPOEKTUPOBAHNUS U 3KCMEepTU3bl: y4yebHo-meToamveckoe
nocobue Kk npaktuyeckum Bugam 3aHstum / W. I, Wynenko. — Munck: BI'YWP, 2009. — 126 c.
ApTemuii lebenes KooacTeo / UspatenbctBo Ctyanm Aptemus Jlebenesa. — Mocksa, 2012. — 239 c.

BA3A OAHHbIX N UHTEP®EUC COLUAIIbHON CETHU

bernopycckuli cocydapcmeeHHbIl yHU8epcumem UHhopMamuKku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Cedos A. K.

Bbikos A. A. — accucmeHm, M. m. H.

Llenbto paboTbl siBnsieTcst pa3paboTka MHOPMaLMOHHOM CUCTEMbI NO3BONSIOLLMEN HANaauTb 0BpaTHYHO CBS3b MEXAY renm
n rerimaeB coobliecTBamu, a Tak e obecneynTb UX IProHOMUYECKU YAOOHBIM M (DYHKLMOHAmNbHBIM MHTEP(ENCOM U BbICOKMM
ypoBHeM bbicTpogevicTusA. Lienb obycnosneHa Tem, 4to obLieHne Ha paccTOSHUW MOCPEACTBOM CETU UHTEPHET CTaHOBUTCS BCe
6ornee JOCTYMNHbIM 3@ CHET MECCEHXKEPOB M COLMAnbHbIX CETEN.

Paspabotana MHdOpmMaLMoOHHas cuctema - coumanbHas ceTb C npuMeHeHnem dperimopka Code-Igniter,
KoTOpasi Mo3BONUT O6beAMHWUTBCH WM 06LWaTbCs UrpoBbIM coObLEecTBaM B OAHOM BeO-MPUMOXEHWW, a Tak xe
no3BonuT rerimges coobLiecTBam nony4vatb 3PEKTUBHYIO 0OpaTHYO CBA3b OT UFPOKOB.

Cuctema peanusoBaHa C MWHUMANUCTUYHBIM  UHTEPMENCOM Ha OCHOBE CXeMbl WCMONb30BaHWA

HECKONbKMX LIabnoHOB NpoeKTnpoBaHuA, C NMOMOLLbIO KOTOpPbIX o6MmeH MHdopmaumen C 6asoi

OaHHbIX MPUNoXeHus, uHtepderic ITOJIL30BATEISI 1 CcKpunToBas YacTb NpuroxeHuss obpabaTbiBatolias
noBefeHNe nonb3oBaTenen pasfeneHbl Ha TPWU OTAEeNbHbIX KOMMOHEHTa Tak, YTOo MoauduKkauus ogHOro u3 aTmx
KOMMOHEHTOB OKa3blBaeT MUHUMaNbHOE BO3AENCTBME Ha OCTarnbHbIe.

MpumeHeHne 6a3 AaHHbIX BMAA KIOY-3HAYEHME HE UCMOMb3YHOLMX jOiN NO3BOMSET 3HAYUTENBHO CHU3WUTb
Harpy3knm Ha B[l n cooTeBeTcTByeT MpuHUMMY "TONCTbIN KOHTPONnep, TOHKas mogenb". Takon noaxod XOpoLlo
noaxoauT AnNs peanusauum npocTon CTpyKTypbl B 1 MakcumanbHO KOMMaKTHbIM MoAensiM, B TO BpeMs Kak BCS
rniormyeckast Harpyska NnoxuTcs Ha 06paboTyuK Kofa v BbIHOCUTCS B KOHTpONIep.

Tak Kak coumanbHble CeTU SBMAIOTCS BbICOKO HarpyXeHHbIMU MPOEKTaMu, Mbl UCMOfMb3yeM K3LUMpOBaHue
3anpocoB M AaHHbIX. B TOo Xe Bpema nogobHble 6asbl AaHHbIX SABNSITCA OOAHUMW U3 caMblX ObICTPbIX dopMm
opraHu3aumm AaHHbIX 13 nocTpenaumoHHbix B nnm NoSQL.
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Ha gaHHbI MOMEHT MHTepdhenc GOoNbLUMHCTBA COUManbHbBIX CEeTel ABMSETCH CUIbHO MeperpyXeHHbIM, YTo
3aTpyaHsieT HaBuraumio U nouck Heobxooumown uHdopmaumu. Takoe MonoXeHue sBnseTcs crieactBMemM 605bLIOrO
KonmyecTBa (OYHKUMIA U BO3MOXHOCTEN "HACTPOnKM nog cebs" AoCTynHbIX nonb3oBaTtento. Ho nssectHo, 4to nobon
UHTEpPdENC MOXKHO YNPOCTUTL B 2 pa3a: CBECTU K MUHUMYMY MOBTOPSIOLLMECS 3IEMEHTbI, OQHOTUMHbIE 06HLEANHUTL B
pasgenbl Mcnonb3oBaTb CHUMNMETbI, UCMOMb30BaTb MaKCMMyM MPOCTPaHCTBa AOCTYMHOro Ha 3KpaHe. Takom noaxon
NMOMOXET 3HAUYUTENbHO COKPaTUTb pas3paboTKy rpadmyeckoro Av3anHa W yNpoCTUTb NOAAEPXKKY M paclLuMpeHue
npoaykTa.

Ha pwucyHke 1 npvBedeH Bua MUHUMWU3MPOBAHHOTO WHTepdenca Ha OCHOBE OOHOM M3 MOMYNsPHbLIX
coumanbHbIX CETEN:
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Puc. 1 — MuHnMmmnszaums nHtepderica

Takum obpasom, Obinu paspaboTaHbl NOAXOAbI K (POPMUPOBAHUIO U CTPYKTYpU3aUMU OaHHbIX U Noaxoabl K
peanusauMm MUHUManMCTUYHOTO WHTepdhenca coumanbHol ceTn. PaspabaTbiBaemass B pamMkax AUMIIOMHOMO
NPOEKTMPOBaHNA coumanbHas ceTb 3a CYET HOBOro noaxoda K peanu3aumm uHtepdenca n CTpykTypmsaumm gaHHbIX
OyaeT BbIrOAHO OTNMYATLCH OT NMPOYUX COL, CUCTEM BbICTPOAENCTBMEM U BbICOKUM YPOBHEM HO3a0UMNUTH.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!

1. MapTuH @. NoSQL. / Omutpuii KntowivH .// — Mocksa : Bunbame, 2013. — 192 c.
2. Aptemun J1. KoBoacteo / Aptemui J1. // — MockBa : UspatensctBo Ctyammn Aptemus Jlebegesa 2012. — 239 c.

CUCTEMA YNPABJIEHUA KOH®PEPEHL-3AJIOB

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Cukopckuti A.B.

lunuresuy J1. 1. — npogbeccop, 0. m. H.

U,eJ'IbIO paGOTbI ABNAEeTCA HanncaHue Be6-|'|pMJ'IO>KeHMF| MeHeOXMeHTa KOHd)epeHLI,-SaJ'IOB Ha npeanpuaTun,
npegnonarawwiee ymeHblLleHe BpeMEeHHbIX 3aTpaTt Ha NpoCTbie AENCTBUA.

MpoekTMpyemasi cuctema npegHasHadeHa ANsi KPYMHbIX MPEAnpusTUiA, B KOTOPbIX CyLlecTByeT Gorbluoe
KONMMYECTBO KOMHAT, 3arioB, MoMelleHui, Tpebyowmx obsizaTenbHoe OpPOHMPOBaHME Ha OnpedenéHHOe BpeMs.
HanHoe BEG-NpuUnoxeHue nossonseT CYLLIECTBEHHO YMEHbLLUTb 3aTpaynBaemMoe BpeMs Ha
perucTpaumio/3anpoc/6poHMpoBaHe onpeaenéHHOro NOMELLEHUS] HA KOHKPETHOE BPEMSI, @ Takke BbIMOSHAET Pofib
NnaHNpoBLLMKA.

MpuHUMN paboTbl cCUCTEMbI OOMKEH CBOOUTLCS K CregyroleMy: Monb3oBaTeNb 3axoAWT Ha caWnT,
aBTOpM3yeTCs B CUCTEMe, MOCfle 4ero B MNoucke, Nnbo no ¢unbTpam HaxoauT Tpebyemoe MoMeLleHue,
npocmaTpuBaeT BO3MOXHOCTb GPOHMpPOBaHMS €ro Ha onpedenéHHoe Bpemsi. B aTo Bpemsi cuctema npeanaraet
Havbonee nopxofsiuMe pelweHns Ana Tpebyemon 3agjaum (npoucxoauT peanusaums KoHuenuumn user-friendly
interface). Korga nomnb3oBaTenb BbiGMpaeT HyXHOe BpPeEMsSi U MOMELLEHWe, MOATBEPXKAAET CBOW 3amnpoc, AaHHble
BHOCATCS B 6a3y AaHHbIX, IAe Y XpaHAaTCA A0 nepesanncu, NMbo OKOHYaHUsI yKkazaHHOTo nepuoaa.
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Puc. 1 — CTpyKTypHas cxema nporpammbl

Cunctema vmeeT 2 Tvna nonb3oBaTens, pa3aensemblx No npaBaM A0CTyna: «Mnofb3oBaTenb» - UMeeT AOCTYM K
6a3e JaHHbIX, MOXET perMcTpupoBaTb cobbITUS B cucTeMe (GpOHMPOBaHME NOMELLEHMS), @ TaKKe peaakTMpoBaTh MX,
«aAMUHUCTPATOP» - MMEET MOSHbIA AOCTYN KO BCEMY (PyHKLIMOHANy BEG-NPUNOXEHNS, MOXET He TONbKO [00aBnATb
BCTpeYy, a Takke yaanuTb e€, 1o6aBnTb HOBOE MOMELLEHNE B CMMCOK, yAanuTb\nobaBuTb HOBOro Monb3oBaTtensi B
cucteme. NomMUMO 3TOro MMeeT AOCTYN K CTaTUCTUKE U CepBEPHbIM NIoraM NPUNOXEHNs Ha cneumarnbHbIX CTpaHuuax.

PaspaboTtaHHasi cuctema coctouT M3 AByX NOACUCTEM, KOTOPLIMW SBMAIOTCA MOACUCTEMA «MNOMb30BaTENb —
MK — cpega» n nogcncrema «agmuHucTpatop — MK — cpeaa». PyHKUMOHANBHO NPOEKT peanuayeT KoHuenuuio MVP
B peanu3aumm GWT, koTopas npeacTaBrneHa Ha CXeme HUxXe.

Cnncok MCnonb30BaHHOW NUTepaTtypsbl:
1. GWT in Action, Second Edition // Adam Tacy, Robert Hanson, Jason Essington, and
2. Anne Tokke, // New-York, 680c // 2013
3. Spring and Hibernate in Action // Christian Bauer and Gavin King // New-York, 500c // 2013

ABTOMATU3NPOBAHHASA CUCTEMA NOCTABOK NPOAYKTOB
NMUTAHUA

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3nneKmpOoHUKU
2. MuHck, Pecnybnuka benapyck

Cmonnosckutl A.U.
Homopauykas E.M.- accucmeHm

U,eJ'IbIO paGOTbI ABnaAeTcAa paspaGOTKa aBTOMaTVI?MpOBaHHOVI CUCTEMbI NOCTABOK MPOAYKTOB NUTAHUA. Bo mHorux otbwcax,
oTenax un cny>K6ax AO0CTaBKM €Abl 3a4acTyo CTOUT np06nema 3aka3a efpl. MNonb3oBaTento Heobxoaumo npenocTaBUTb no,upo6Hy}o
MHOPMaLIMIO O MMEILLMUXCS BapuaHTax MEHIo, a Takke Haubornee adpdpekTMBHO 1 BbICTPO MONYYUTL roroca OT Mofb3oBaTenen.
Cuctema pewaet np06nemy aBToMaTM3auun n yeenunyeHua Sd)d)eKTVIBHOCTVI onepupoBaHua nNpoagyktamu nNUTaHuAa B onbLUnx
obbemax.

B paHHOM paboTe cosgaHa cucTema, NO3BONALWAs MOCTaBLUMKY MNPOOYKTOB BHOCUTb pas3HOOOpasHbie
BapuaHTbl B 3aBUCUMOCTU OT KIMeHTa W [OHa Hegenu. Kaxabim nonb3oBaTenb COCTaBnseT W 3akasblBaeT
nepcoHanbHoe MeHto. Monb3oBaTeny MoryT ronocosath 3a 6noaa, YTo NO3BOMNSET B pearibHOM BPEMEHM CrieanTb 3a
NonynspHOCTLIO TOro unu uHoro 6ntoga. Cuctema npegycmaTpuBaeT Takke CUCTEMY aBTOMaTUYECKMX 3aKkasoB Af1s
nofewn, Kotopble He MOryT unu 3abbinu nporonocosaTb. OAHON M3 BaHbLIX (PYHKUMA SBRASIETCA MHTErpaums c
KoprnopaTuBHbIM cepBepoM exchange, 4TO nosBonseT nonyYaTtb NUCbMa OT CUCTEMbI W peluaeT npobnemy
pervcTpaumm nonb3oBartenen.

Ha pucyHke 1 npuBegeHa rnaBHas cTpaHuLa CUCTEMbI:
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Puc. 1 — 'maBHas cTpaHuua cuctembl

[na cosgaHvsa nporpaMMbl MCMOMb30BaH S3blK Java, npunoxeHue noctpoeHo Ha 6ase Spring Framework,
Hibernate. B kauecTBe 6a3bl AaHHbIX Obina BoibpaHa Microsoft SQL Server 2008, a B kadecTBe cepBepa NpUIOXeHNUs
— Apache Tomcat 7.

OpHoi 13 cnoxHocTen paspaboTkn Gbina aBTOMaTM3aumsi cOOpkM M OpraHu3aumsi npouecca HenpepbiBHON
WHTErpaummn 1 cucTembl KOHTPONs Bepcui. [na AocTKeHns Hanbonbluen addekTMBHOCTM npouecca bbin BbibpaH
Git, Atlassian Bamboo u Bitbucket.

Bonblias YacTb noruku Gbina nepeHeceHa Ha CTOPOHY KMMEeHTa, YToObl CHU3UTL KONMYecTBO obpalleHun K
cepBepy Ha MuHMMYM. Takum obpasom 6bina paspabotaHa rubkas, oTka3oycTonyMBasi cucTeMa, NO3BOMAOLLANA
CHU3NTb N3OEPXKM, CBA3AHHbIE C NOCTaBKaMu MPOAYKTOB NUTAHMS.

Cnncok ncnonb3oBaHHbLIX UCTOYHUKOB:

1. TllpuemMbl OGBLEKTHO-OPUEHTUMPOBAHHOIO MPOEKTUPOBaHUsA. [laTTepHbl npoekTvpoBanus / J. lamma, P. Xenm, P.
IbxoHcoH, k. Bnincewpec // — CaxkT-MeTtepbypr : Mutep, 2001. — 331 c.

2. dunocodus Java. bubnuoteka nporpammucta. / b. Okkenb // — CaHkT-MNeTepbypr : Mutep, 2013. — 520c.

YTUITUTA CPABHEHUA NMPOrPAMM

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHpopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Tpymbko H. I1.

Curnkos H. Y. — doueHm, K. m. H.

Llenb gaHHo paboTbl obycrioBrneHa Tem, 4To Gonbluasi YacTb COBPEMEHHOIO MPOrpPaMMHOro obecrnevyeHusi NOCTOSIHHO
TpebyeT ycoBepLUEHCTBOBaHUN. /13-3a 3TOro BO3HUKAKT pasfMyHble BEPCUM MPOrPaMMHOrO MpOAyKTa, codepXallime U3MEHEHUS,
nHorga n HecoBmMmecTuUMbIe. ﬂoaromy cyulecTsyeTt HeO6XO,D,VIMOCTb VIHCbOpMVIpOBaTb nonb3oBaTtena o npounsowenlmnx n3aMeHeHnax
W MX KPUTUYHOCTU. YTUNUTA CPaBHEHMSI NpOorpaMM Mo3BOSISIET PeLLunTb 3Ty Npodnemy.

CnegyeT OTMETUTB, YTO AAHHOE peLUeHVe y4MTbiBaeT OnblT psaa CyLLEeCTBYOLMX NPOrpamMm, No3BONSHLWMUX
OCYLLECTBUTb CPABHEHMWE Pa3NMYHbIX BEPCUI COOPOK.

ManuwHss nHgopmaums ymMeHbLUaeT CKOpOCTb paboTbl yTURMTBI U yXyAlaeT BOCMPUSTME KOHEYHOW
WHopMauumM nonb3oBatenem. Takas xe npobrnema BO3HMKNa M ¢ npogyktom NDepend, n ero gyHKUuoHan
okasarcs ewle wupe. B pesynbTate, HA OfiHa U3 CYLLECTBYIOLLMX NporpaMM He CMOrfa yaoBneTBopuTs TpeboBaHus
B MakcuMmarbHO NpoCToN, 3peKTUBHON U yOooBHON yTunuTe AN CPaBHEHWs NporpaMM W CO3[4aHusi oTyeTa o
NPOU3OLLEALLNX NUSMEHEHUSIX.

Mpu BbINycka HOBOW BEPCUW, Mbl CPAaBHUBAEM TEKYLLYIO Y NPeAbIAYyLLYI0 BEPCUIO COOPOK C MOMOLLIbIO YTUINTBI
W nony4vyaem pesynbTaTt B BUAE NEPEYHS U3MEHMBLUUXCH SNIEMEHTOB C XapaKTEPUCTUKON U3MEHEHUN.

Onsa ynobcTea, yTunuta npeactaBneHa B BUAE KOHCOMbHOIO M OKOHHOrO npunoxeHus. B 3aBucumoctn ot
cuTyauuMm W MNpeanodTeHuid nonb3oBaTenss MoxeT OblTb BblbpaHa Ta unu uHasi Bepcusi. PesdynbtaTt cpaBHeHus
BbIBOAMTCA Ha 3KpaH W coxpaHsieTcs B dainne dopmarta xml 3agaHHoro katanora. Ans ygobcTBa cywiecTtByeT
BO3MOXHOCTb 3afaTtb kaTanor no ymonyaxuio. HassaHne Xml cpanna ¢ pesynbtatamu CpaBHEHUSI UMeET B cocTaBe
nUms COOPKM 1 CpaBHMBAEMbIE BEPCUK, YTO YNpOLL@ET NOCNeAYoLWMn NPOCMOTP pesynbTaTos.
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YTunuta nossonseTt cpasBHuBaTb avinel ¢ paspeweHnem exe u dil. Kpome cpaBHeHus oTaenbHbix c60pok
€CTb BO3MOXHOCTb CPaBHWUTb W katanorun cbopok. lNpeaBaputenbHO 3a4aloTca katanory, a 3atem uaeT cpaBHeHne
CcBOpOK pasnuyHbIX BepCuii. [py 3TOM BaXKHOE 3HaYeHne umeeT nms cOopKu.

B npouecce aHanusa naMeHeHu NPoMcxXoanT NONCK COOTBETCTBYIOLLMX (DAWOB B KaTarnore no yMon4aHuio.

Hwxe npeactasneH anropuTm paboTkl Nonb3oBaTens Npu CpaBHEHNN OTAENbHbIX COOPOK.

PucyHok 1 — AnropuTm paboTbl nonb3oBaTens Npy CpaBHEHUW OTAENbHBIX COOPOK

AnropuTM nokasbiBaeT, 4YTO yTunuTa obnagaeTr MakcuManbHO MPOCTbIM M MUHMMANbHO HEOo6XoAMMbIM
HabopoMm yHKUMA, HeoOXOAUMBIX ANs CPaBHEHMS pPa3NMYHbIX BEPCUA Mporpamm. OTO MOXHO OTHECTM K
HECOMHEHHbIM ee MpeumyLlecTBaM, TakK Kak MakCcMManbHasi CpOKYyCMPOBaHHOCTb Ha MOCTaBfiEeHHOM 3ajaye U
OTCYTCTBME  CTOPOHHMX  (PYHKUMA no3BONsieT AaHHOW  yTunute ObiTb  MakcumanbHO  3deKTUBHOWN,
Npov3BOANTENBHON U yOOBHON.

CrmMCoK MCMOnb30BaHHbIX MCTOYHUKOB:

1. TpoenceH, AHapto. A3bik nporpammupoBanus C# 2010 n nnatcdopma .NET 4/ SHgpto TpoenceH — Bunbsimc, 2011. — 1392
2. lWyneitko, WN. I'. Teopust 1 NpakTUka MHXEHEPHO-NICUXONOTNYECKOro NPOEKTUPOBAHWS U 3KCNepTu3bl: y4ebHO-MeToanyeckoe
nocobve k npaktuyeckum Buaam 3aHstum / V. I, Wynenko. — Munck: BI'YWP, 2009. — 126 c.

PA3PABOTKA KOMIMbIOTEPHON CUCTEMbI NCCNEOOBAHUSA
CYBCYEHCOPHOI'O BOCMNPUATUA

Benopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

LllaHdaposuy B.M.

Llyneliko U.I". — doyeHm, K. rcuxorl. H.

Llenbto paboTbl siBnsieTcs pa3paboTka cucTembl MCCeaoBaHUsSt CYGCEHCOPHOTO BOCTIPUSTHUS.

CybceHcopHOe BOCMpUATME — HEOCO3HaBaemasl peakuusi MCUXUKM Ha CTUMyMbl, napameTpbl KOTOPbIX He
[OCTUraloT MOpOroB 4YyBCTBUTENMLHOCTU. MexaHuam CcybCeHCOPHOro BOCMPUSTUS 3aKM4YaeTcs B Criegylowwem.
CyLLecTBYIOT Takue MnorpaHuyHble YCMOBUSI CTUMYMSILUK, KOrda YpPOBEHb WHTEHCMBHOCTW CUrHAroB HEBLICOK UMM
Korga Bpems nx AeNCTBUS HEBEMMWKO, NPU KOTOPbIX HE BO3HUKAET HECOMHEHHas OTBETHas peakuus.

CornacHo psgy uvccnefoBaHWin, HEOCO3HaHHO BOCMPUHATas WHMOpPMauMs MOXET OKasbiBaTb BMWSHWE Ha
noBeaeHne, 3MOLMN U KOTHUTUBHBIE NPOLECCHI YernoBeka. OTo 06bACHAETCA TeM hakTOM, YTO eLle COBCEM HEAaBHO
npu WCCneaoBaHWM MEeXaHU3MOB MOAMOPOroBOro BOCMPUATMSA, Aa W MNCUXMYECKUX MPOLECCOB B  LIENIOM,
3KCNeprMMeHTaTop HemsbexHO cTankvBancsi ¢ Npobrnemor orpaHM4eHHOCTU UHCTpymMeHTapus. C NOMOLLbH 3TUX
CpeacTB B HacToslLee BpPeMsi 3KCMEPUMEHTaNbHO NOATBEPKAAIOTCA KOHLENUWW, paHee BbiCKa3biBaeMble MHOMVMMU
aBTOpPaMM Ha OCHOBE TEeOpEeTMYECKUX MOCTPOeHW, 6asvpylomnXca B OCHOBHOM Ha MNCUXOaHanUTUYECKUX
HabnaeHusXx.

WcecnegoBaHua B obnactu  cyb6CeHCOPHOro BOCMPUATMSA  CNOCOGCTBYIOT NPUONMKEHUIO K  MOHUMAHUIO
MexaHu3mMoB 06paboTkM MHopmaumMnm B UEnoMm, MO3TOMY WUccredoBaHWe B BblOPaHHOM  HanpasneHun
npeacTaBnAeTca akTyalnbHbIM Y UMELWMM Kak TeopeTMYecKyto 3Ha4YMMOCTb, TaK W MNPakTU4eckoe MpUMeEHEHMe.
Moatomy uenbio paboTbl SIBNSiETCA co3haHue CrneuuanbHON KOMMbITEPHOW CUCTEMBI, MO3BONSAILLEN peann3oBaTtb
HECKONbKO METOAUK 3KCMEPUMEHTarNbHOIO UCCreAoBaHNsa 3MOLMOHAIbHbBIX acMeKTOB NOAMNOPOroBOro BOCNPUSATUS.
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Pa3paboTaHHas koMnbloTepHas cucTema no3BOSSIET BbIMOHWUTE [Ba CaMOCTOSITENbHbIX KCNEepUMEHTamNbHbIX
nccneposaHus. MNepBoe nccrnegosaHe coctouT M3 N nocrnenoBaTeslbHO BbINOMHAEMbIX OMbITOB. B kaxaom onbite
CTUMynamu, NpeabsiBNseMbIMU MONb30BaTENio, SABMSIOTCA HENpPaBUNbHbIE MHOTOYrOSIbHUKWM WMNW Apyrue nnockue
reomeTpuyeckne durypbl. Ha nepBom atane Kaxzgoro orbiTa UCMbITYeMbIM Ha YPOBHE MOANOPOroBOro BOCMPUSITUS
nocriefoBatenbHO npeabaBnsoTcs 2 durypbl. Ha BTOpom 3Tane Ha YpOBHE HaAmnoOpOroBOro BOCMPUSITUS
UCNbITYEMbIM B Cry4aiiHOM nopsiake npeabsiensieTcss M nap o6bekToB.

Bo BTOpOM WucCrefoBaHWM Ha YPOBHE MOAMOPOrOBOrO  BOCMPUSITUS  UCMBITYEMbIM  MPEAbSBMASOTCS
n3obpaxeHusi, KOTOpble BbI3bIBAOT OMpeAeneHHbie 3MOLMOHamnbHble peakuun (ynbibawolieecs nvuo —
nonoXxuTenbHble, 3nobHOe nMUO — oTpuuaTeNibHble M T.M.). 3aTeM Ha YpOBHE HaAMNOPOroBOro BOCMPUSATUSA
UCNbITYEMbIM NPeAbSBNSIOTCS 3MOLMOHANbHO HenTpanbHble M3obpaxeHus nogen. Ha pucyHke 1 npeactaBneHb
npumMepbl ABYX noanoporosbix (A, B) n ogHoro Hagnoporosoro (B) cTUMynoB ANst AaHHOTO UCCREeAoBaHuS.

PvicyHok 1 — MpuMepbl NOANOPOroBbIX U HAAMOPOroBLIX CTUMYJIOB

Mpepnonaraetcsa, 4To McnbiTyeMmble OyaoyT 6omnee onNnTMMUCTMYHO OMNMCbIBaTL NIOAEWN, €cnv nepen OaHHbIM
n3obpaxxeHnem Ha NoanoporoBoM ypoBHe OyAeT npeabsBrieHa SMOLMOHANbHO-NONOXMTENbHAsS 3aTpaBka.
PaspabaTbiBaemblili [MAK goctatovHo yHKLMOHANEH, NOCKOSBbKY MO3BONSET BbIMOMHATE HECKOMBKO pasfnyHbIX
uccrefoBaHu, UCMomb3ysi pasfuyHble XOpOoLo anpobuvpoBaHHble W TWaTenbHO OTOOpaHHble METOOUKMU,
peanusylone MeTo40Noro NpanMmnHra.
Cnmncok MCnonb30BaHHbIX UCTOYHVKOB:
1. Wynewiko, . I'. Teopusa 1 npakTuka UHXEHEePHO-MCUXONOrM4eCcKoro NpoekTMpoBaHus 1 akcneptussl / U. I. Wynenko // Yu. meTog.
nocobue K NpakTM4eckum Buaam 3aHaTuin. — MuHck, 2009. — 126 c.
2. dununnosa, M. I'. Ponb HeOCO3HaBaeMbIX 3Ha4YEHMUI B NpoLecce BOCMPUATUSE MHOFO3HaYHbIX M3obpaxenuii / M. . dununnosa //
ABTOpedepar aMccepTaumm Ha CoMcKaHUe YYEHOM CTENEHN KaHauaaTa neuxonornyeckux Hayk. - CaHkr-MNMetepbypr, 2006. — 20 c.

PA3PABOTKA NMPOIrPAMMHO-ANMAPATHOIO KOMIJIEKCA
MCCINEAOOBAHUA NOANOPOIroBOIro BOCMNPUATUA

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Lenenesuy4 H.U.
Lyneliko U.I". — doyeHm, K. CUXOn. H.

Lienbto paboTbl siBnsieTcs pa3paboTka nporpaMMHO-annapaTHOro KOMMekca UCCneaoBaHust MOANOPOroBOro BOCMPUSTHS,
KOTOpbIN NO3BONSET ONpPeAensTb NOPOry YyBCTBUTENBHOCTN 3PUTENILHOrO aHanU3aTopa UCMbITYeMbIX, NPEABABNATL UM PA3NNYHYIO
MHOpMaLMIo Ha MOAMOPOroBOM YpPOBHE,  (DMKCMPOBATb OTBETHbIE peakuuu, COXpaHsATb JIMNUPUYECKMe AaHHble OnbiTa U
BbIMOSHATL MX CTAaTUCTMYECKyto 06paboTKy. bnarogaps BO3MOXHOCTU M3MEHEHUST pasnvyHbIX HacTpoek paspabaTbiBaembiii [TAK
NO3BOMSET YMEHbLUUTb BMWSHWE [OMOMHUTENbHBLIX MEPeMEHHbIX W YNyYlWWTb BanMAHOCTb Pe3ynbTaToB  MPOBOANMBIX
3KCMEPUMEHTOB.

lMoanoporoeoe BoCNpusTUE - HeOCO3HaBaeMas peakLmns NCUXMKU Ha CTUMYTbl, UHTEHCUBHOCTb KOTOPLIX He
pocturaet abCcontoTHbIX MOPOrOB  YYBCTBUTENBHOCTU. JOKCMEPUMMEHTanNbHO MNOATBEPXOEHO, Heoco3HaBaeMasi
o6paboTka MWHopMaLun SBMSETCA OOHMM U3 3TanoB MHOMMX MNO3HaBaTEmNbHbIX MNpoueccoB. Bo3moxHOCTb
CeMaHTU4eCcKoro aHanmsa CTMMYMOB Ha Heoco3HaBaeMoM (MOAMOPOroBOM) YPOBHE SIBMsifacb NpegMeToM MHOrmX
uccnegosaHui. [lo pesynbTatam HEKOTOPbIX M3 HUX OblnnM caenaHbl BbiBOAblI O BO3MOXHOCTM  BIUSIHUSA
noanoporoBbIX CTUMYNOB Ha MbICMM W NoBedeHue 4yenoseka. B To e Bpewmsi, cyuwlecTByeT psn uccnenoBaHUn
onpoBeprawLmnx JOCTOBEPHOCTb 3TOro adydekTa.

Takum obpas3om, HecMOTps Ha Oornblio 006beM nonyyeHHbIXx ¢akToB, Npobrnema Heoco3HaBaeMOoro
BOCMPUATUS  MO-MPEXHEeMY OCTaeTcs  OAHOM U3  CaMblX  MariouMsyyeHHbIX B CUCTEME  3HaHUW O
PYHKLUMOHNPOBAHUU NCUXUKN.

OgHum mn3 meTodoB, Haubonee 4yBCTBUTEMbHO OLEHMBAKOLWINX AEWCTBME MOAMOPOroBbIX CUrHanoB.,
SABNSETCS SKCMEepUMEHTanbHasa napagurma npavMuHra, Mcrnonb3yoLas BAnsiHUe NpexHero KOHTeKCTa Ha ono3HaHue
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nocneayrowmnx CTMMynoB. B3sB 3a OCHOBY napagurMy npanmuHra Obinn pa3pa60TaHb| 3 MeToaMKN MCCrefoBaHUa
CeMaHTUYECKMX acneKkToB NogNoporoBoro BOCNpUATUS 1 3 6a3mpyrou41/|xc;| Ha HUX dKCNepuMeHTa.

KapmuHka- KapmuHka-
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PucyHok 1 — Cxema npouegypbl 3KCNepUMEHTA C peLleHeM aHarpamm

B CTpyKTypy nNporpaMMHON 4acTu KOMMMeKca BKOYEHbl psa MoAdynewn, Kaxabll 13 KOTOpbIX BbINOMHAET
onpeaeneHHy (YHKUMIO: MOAYMb pernctpaumm, Moaynb HacTpOeK 3KCnepuMeHTanbHbIX MccrnenoBaHuii, Mogynb
penakTMpOBaHNST MCXOAHbLIX HAOOPOB CTMMYIOB, MOAY b MPOBEAEHMS TPEHUPOBOYHON Cepun, MOAYSb NPOBEAEHMS
aKcnepuMeHTa, Moayrnb 06paboTkn pesynbLTaToB.

MAK coctouT 13 gByx noacuctem: nogcuctema «npenogasatens — [1K — cpega» u noacuctema «CTyaeHT —
MK — cpepa», KoTopble B3anMOCBsi3aHbl NO KpuTepuio Lenesow dyHkumn CUMC. B TO e Bpems OHW ABRSAOTCHA
OTHOCUTENbHO HE3aBUCUMbIMU, T.€. KaXkaas U3 HUX MOXET (PYHKLMOHMPOBAaTb CAMOCTOSTENBHO.

McnbiTyembin  (CTYAEHT) WMEET OrpaHuWYeHHbIn AOoCTyn K  (DYHKUMOHANBHOCTM CUCTEMBI, MO CPaBHEHWIO C
3KCnepumeHTaTopoM (npenogasartenem).

Pa3paboTaHHbii MAK nossonsieT npoBoauTb SKCNEepUMEHTanbHbIE NCCIefoBaHUS BIIMSIHAS NOAMNOPOroBbIX
CTUMYIIOB Ha CKOPOCTb OCO3HAHUSA NMPEeAbSBSEMbIX CTUMYIIOB U Ha CKOPOCTb peLUeHus 3agay (CeMaHTudeckune
npouecchbl) U MOXeT ObITb UCMOMb30BaH B Ka4ECTBE 3KCMEPUMEHTANIbHOrO KOMMMEKca no avcumnnuHe «Teopusa m
NpakTuKa MHXEHEepPHO-NCUXOITOrMYeCcKoro NPOEKTUPOBAHNA N 3KCNEPTU3bI».

Cnm1cok MCronb3oBaHHbIX UCTOYHUKOB:

1. LWyneviko, N. I'. Teopus n npakTuka MHXEHEPHO-MCUXOIONMYECKOro NPOEKTMPOBaHNsA 1 akcnepTusbl / V. T. LLynenko //  Yu. meTog.
nocobue K npakTnyeckum Buaam 3aHatui. — MuHck, 2009. — 126 c.

2. dununnosa, M. I'. Ponb HEOCO3HaBaeMbIX 3Ha4YEHMUI B NPOLECce BOCMPUATUSE MHOTO3HaYHbIX M3obpaxenuii / M. . dununnosa //
ABTOpedepaT aMccepTaumm Ha COMCKaHe Y4EHOM CTeNeHn kaHamaaTa neuxonornyeckux Hayk. - CaHkr-Metepbypr, 2006. — 20 c.

BA3bl 3HAHNU C NCI10JIb30BAHMNEM SERVICE DESK

Benopycckutl 2ocydapcmeeHHbIl yHUgepcumem UHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapyck

Llunos E.A.
Linbikosa T.FO. — OoueHm, K. rcuxosl. H.

Llenbto paboTbl sIBMSIETCS MWHUMU3MPOBATL CPOKM BOCCTaHOBMEHMs goctynHoctu WUT-cepBepa ansi nonb3oBatenem
yepes 6a3y 3HaHuM Service Desk. Mog BOCCTaHOBNEHMEM MOXET MOHMMATLCSA Kak MCNpaBfieHWe annapaTHbIX UK NPOrpamMmMHbIX
cboeB, Tak M nobas KomMnblOTEpHas nopdepxkka, KOTOpyl HeobxoaMmo okasaTb nomnb3oBaTtento. Cnyxba Service Desk
HeobxoavnMa Ans 06paboTkn coobLeHMI, NOCTYNaoLLMX OT NoSb30BaTeNeN U NporpaMMHO-annapaTHbIX CUCTEM MOHUTOPUHTa.

B xone naHHoun paboTbl 6binia co3gaHa 6as3a 3HaHuIM cnyxbbl Service Desk ans GbICTPOro pelueHns pasHblx
TUNOB 3anucen: WHUWOEHTOB, 3arnpOCOB Ha OOCMyXMBaHWE. OTO HYXXHO ANSA CHUXEHUS BpeMs Ha HasHaveHue,
ackanauuio 1 pelleHne MHUMOEHTOB, B 3aBMCUMMOCTM OT YMCIIEHHOCTU nepcoHarna, Ans COKpalleHUs Harpys3ok Ha
crneumanucToB Bbicllero 3BeHa. OnoBeLleHnsi HanpaBnAlTCs TOMbKO TOMY, B Yel 30HEe OTBETCTBEHHOCTU NEXWUT
3anpoc v Ang noBblWeHUs 3PPEKTUBHOCTY yNpaBreHnsi cepBrucamu.

3ona
OTBETCTEEHHOCTK

Aducnetyep

CrneymancTbl

OucneTtyep,
MeHeoep

Puc 1 - anroputm paboTel ¢ Service Desk.
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OcHOBHOE NpefHasHavyeHne: aBTOMaTMYeCcknin npuemM 3asBok B Cnyx0y nogaepxku , ObicTpoe n yaobHoe
pa3MeLLeHne 3asBKu B cucteMe Service Manager, perncrpauust BCex MHLUMOEHTOB PECYPCOB, ONepaTUBHOE peLleHne
WHUMOEHTOB crieunanncTaMmn, yBedOMIIEHUs U CTaTyCbl 3asBOK, paboTa C MHUMOEHTOM B PEXMME OOHOro OKHa —
BO3MOXHOCTb ObICTPO NeperTn OT pexrma 4vaTa K pexurmMy rofiocoBOro OOLLEeHWs, KOHTPOMb PYKOBOAUTENSMU
kayectBa paboTbl crneunanucToB criyxObl, XpaHeHWe uHpopMaumnm o060 BCEX UWHUMOEHTax W UCTOpUU
B3aMMOLENCTBMSA NoNb3oBaTeNen 1 CneLmanmcToB Npu peLleHnm 3TMX MHUNOEHTOB.

CnM1CoK UCNoNb30BaHHbIX UCTOMHUKOB:
1. Benoyc Cepren // http://www.itsmportal.com.ua/art002.html Service Desk, ynpaBneHue nHumaeHTamm u MOHUTOPUHT UT-

NHMPACTPYKTYpPbI
2. laBpurnoBa T.A., YepesuHckas K.P. i3aBneyeHne v CTpyKTyprpoBaHue 3HaHu A58 3KCnepTHbIX cucTeM. - M.: Paguno v cBs3b,

1992.
3. MNaBpunosa TA., Xopowesckuin B.®., 2000. ba3sbl 3HaHWIN MHTENNEKTyanbHbIX cuctem / YuebHuk anst sysos. — CI16, M3g-Bo
“Mutep”, 2000.

BEB-PECYPC: ONTUMU3ALUNA NPOU3IBOAOCTBEHHOIO
OCBELLUEHUA

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Uypckuti A. M.

[opoendyk T.B. — accucmeHm, M. m. H.

Llenbio paspabaTtbiBaeMoro web-pecypca sBNsieTCs peanusauus anroputma AOfs aBTOMaTU3MpOBaHHOMO pacyéTta
napamMeTpoB UCKYCCTBEHHOIo ocBeLleHNA Npon3Bo4CTBEHHOIO NoMeLleHna ¢ NoMoLWbio MeToga KOGdJ(bVILlVIeHTa ncnonb3oBaHnA U
TOYe4yHOoro Metoaa, a Takke nposeaeHune rMrMeHn4Yeckomn OLEHKM ocBeLlleHnA B COOTBETCTBMN C HOPMaTUBHbIMU TpeGOBaHMHMVI.

Mpu co3pgaHnn M NoadepXKU AAHHOro caiiTa HeobxoauMma cucTema ynpaBrieHWsl, KoTopasi Mo3BOSUT 3a
KOPOTKMI NMPOMEXYTOK BPEMEHU MPOU3BECTU M3MEHEHUS UNi f06aBUTL HOBLIM MaTepuar, No3TOMy UCMonb3yeTcs
cms Joomla. [laHHasi cucTeMa MMeeT KpaiiHe yAoOHble HaBUrauMOHHbIE MeHto, Grnarogapsi KOTopbiM 3HAYUTESTBHO
NOBbLILLIAETCH H03aBUNMTK CO3AaHHbIX Ha 3TON NnaTgopMe CanToB.

MpeunmyuiectBo paspaboTaHHoro BeG-pecypca COCTOUT B TOM 4TO, OH MO3BOMSET COKpaTUTb Bpems Ha
npousBeaeHne pacyéToB U usbexaTtb OWMBOK B HUX, @ TakKe MO3BOMNSeT GbICTPO MAHWUMYNMPOBaTb C BXOAHLIMU U
BbIXOOHbIMW  A@HHLIMMU. WHdpopmaumoHHas cuctema obecneunBaeT npeabsiBNEHWE OT4YETA, B KOTOPOM
oTobparkaeTcs HeobxoAuMasi MHpopMaLUs O TOM, CKOJIbKO HEOBXOAMMO CBETUMBHUKOB, MOAENb CBETUMBHUKOB U X
TEXHUYECKNE XapaKTepUCTMKM (OHM 3aHeceHbl B Gasy HdaHHbIX caiiTa), U NnaH pacrofioKeHWs OCBETUTENbHbIX
npubopoB. PaspaboTaHHbI BEG-pecypc Lienecoobpas3Ho MCMonb3oBaTb Ha NMPOM3BOACTBEHHbLIX NPeanpuUsTUAX Npu
NPOEKTMPOBAHNM OCBELLEHUS] B HOBbLIX MOMELLEHUSX a Takke OH OyaeT noneseH paGoTHWKaM OxpaHbl Tpyaa Ans
NPOBEAEHNS TMTMEHUYECKOW OLIEHKM OCBELLEHNSI MPOU3BOACTBEHHOMO NOMELLEeHUs!.

PucyHok 1 — Anroputm paboTbl nonb3osaTtens Beb-pecypca

Mpu nepexoge nonb3oBaTenst Ha cawT, cuctema NPeanoXWT BBECTUM Bce Heobxooumble napameTpbl
NMOMELLIEHNSI, KATETOPUIO BbIMOMHSIEMbIX PpaboT U HeoOXxoaUMble BbIXOAHbIE NapameTpbl OCBELLEHHOCTY NMOMELLEHMS.
Monb3oBaTenb Takke CMOXET BbiOpaTh HE0OX0AMMbIA eMy MeTon pacyéTa NpoM3BOACTBEHHOrO OcBeLLeHus. Mocne
3TOro pecypc obpabortaeT AaHHble 3a4aHHbLIM anropuTMOM, KOTOPbIN HanucaH ¢ NoMoLLb A3bika PHP n BbigacT
pe3ynbTaT Ha [OUCNINEeNn KOMMNbTepa B BuAe nNoApobHoro oT4yéTta. [aHHbIi pecypc NO3BONSIET HaxoauTb
nonb3oBaTento HeoOXOAMMYK WHTEPECYIoWyY ero MHOopMauuMilo Ha cante, a Takke MNonb3oBaTeNb MOXeT

86



50-5 nayunas konghepenyus acnupanmos, macucmpanmos u cmyoenmos BI'VUP, 2014 ¢.

BOCMOMb30BaTbCA MOACKa3kamu Npv BBOAE [AaHHbIX B Heobxoaumble nomns. Takke Ha cavite npegycMOTpeHa
peructpauusi nonb3oBaTenen 4Tobbl Oblna BO3MOXHOCTb MNPV CriedylolweM BXxode B CUCTEMY MPOCMOTPETb
npenbiayLine pesynbTaTbl PaCYETOB.

Takum obpas3om, Obin  paspabotaH web-pecypc onTumMmM3auMM  NPOU3BOACTBEHHOTO  OCBELLEHMSI.
PaccmaTtprBaemas cuctema nerko pacwuvpsemMa AN OOMOMHEeHWs €€ HOBbIMM  (PYHKUMSIMU, MMEET Xopoluee
6bicTpoaencTeme, yao6HbIN U MOHATHLIM NONb30BaTENO UHTEPAENC.

Cnmncok Mcnosnb3oBaHHbIX MCTOYHUKOB:

1. H. B. WepbuHa, A. A. MenbHnyeHko, A. B. KonbiTok. OxpaHa Tpyaa. [poektupoBaHve u pac4éT npon3BOACTBEHHOIO
ocBelleHust / H.B. LepbuHa, [.A. MenbHu4eHko, A. B. KonbiTok. // MeToguyeckoe nocobue. — MHuHck, 2009. — 37 c.

2. Mwuxniok T. B. OxpaHa Tpyga / T. B. MuxHiok //  Y4. meTof. nocobue Ans CTyAEHTOB MEXHUYECKUX 8bICLUUX YHEOHbIX
3asedeHull 8 obracmu MawUHOCMPOEHUS, MeeKOMMYyHUKauul, UHGhopMamuKku U paduosieKmpoHUKU. — MUHCK,
2008. — 358 c.

AHAJIN3 IO3ABUITUTU OBYYAIOLLIEIO CEPBUCA

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3aneKmpoHUKU
2. Murck, Pecnybnuka benapycb

SHyypesuy A.1O.
Kasak T.B. — npogheccop, . ncuxor. H.

Llencto gaHHoOM paboTbl sIBMsSieTCs NpoBedeHWe 103abunuTu-TECTUPOBaHUS,, aHanu3 pesynbTaToB U MoAroToBKa
pekoMeHaaLuii, C MOMOLLBID KOTOPbIX MOXHO YCTpaHWTb criabble MecTa, MOBLICUTb IOSINIbHOCTL Monb3oBatenert u 6onee
3(hPEKTUBHO AOCTUYL CTPATErMYECKUX LieNEN.

Cnoco6 npencraBneHna VIHd)OpMaLI,VIVI AOJKEeH CTpPOoro cooTBeTcTtBoBaTb MUCCUU cavi'Ta, €ro HanpaBleHHOCTH, u,eneBovi'
ayamtopumn. KO3abunutn aBnseTcs cTeneHbio 3PMEKTUBHOCTU, MPOAYKTUBHOCTA U yOOBMETBOPEHHOCTW, C KOTOPON
NPOAYKT MOXEeT WCMOoNb30BaThbCsA OnpefeneHHbIMU Nnonb3oBaTensaMu ANA OOCTMXKEHUSA onpeaeneHHbiX 3ajady B
onpefeneHHom koHTekcTe. bnarogaps pabote ¢ bOKYCHOW rpynmnon Mbl BbISIBUNM CYLLECTBEHHblE MPOGnembl
3PrOHOMMKWN, CHWXAalOLME KOHBEPCUMIO. TaK >Xe  OLEHUNW, HaCKOMbKO MOMHOLEHHO PacKpblT MapKeTUHIOBbIN
noTeHuman AaHHOro NHTEPHeT-NpoeKkTa. MNpoaHanuavpoBas 103abUNUTU Mbl BbISICHUMW, NMOAXOAUT NN peanu3oBaHHbI An3aiiH
[aHHOMY NpoaykTy, 0603HauMn npobremHble MecTa npoaykTa 1 BbipaboTan onpeaerieHHbIe peLleHnst.

B paHHom paboTe Mbl MpoaHanM3vpoBany SProHOMUYECKYH COCTABSIOLLYI OHMalH-CepBuca, KOTOPbIv
npegHasHadveH Ans obyvyeHus MHOCTpPaHHbIM s3blkaM. B xoge aHanmsa Gbiny cosgaHbl Npodunmn nepcoHaxen ans
Toro, 4Tobbl cocpegoTouMTCs Ha obpase TUNWYHBIX MOMb3oBaTeNel MPOAYKTa, a TaK Xe NpoBedeHO t03abunuTu-
TEeCTUPOBaHWE Ha pearibHbIX NOMb30BaTENAX CUCTEMBI.

MpencraBneHHbI NPOAYKT paspabaTeiBancs ¢ ucnonb3oBaHWeM koHuenuun “User Centered Design” (puc.
1). B xope paboTbl A BbISICHWN, MPaBUIIBHO 1M UCMOMb30OBanacb AaHHas KOHLUENUMst U Kak OHa MnoBnusana Ha
YOOBINETBOPEHHOCTb KOHEYHbIX NoSb3oBaTenen npu NCnosb3oBaHny cepeuca.

NaenTudmxkaunn
noTpefHocTed

OnpeaeneHuWe KOHTEKCTa
HCMNONbL30BAHWA

CHcTema yAaoBneTBopReT
cneunduuMpoBaHHEIM
TpeGoBaHWAM

Ouenka AnsanHa Onpeaenenne TpeboBaHmn

PaapatoT«a aAn3akna

Puc. 1 — Cxema koHuenuum “User Centered Design”

B pesynbtate paboTtbl nonyyYeH nogpobHbI aHanu3 13abunuT NpeacTaBlieHHOro cepauca. Tak ke, no
pesynbTaTam paboTbl BbipaboTaHbl pekoMeHAaumm, NPOTOTUMNbI MO YIYYLLEHUIO 103abuUnNMTK NpoaykTa.

Cnm1cok Mcnosb30BaHHbIX MCTOYHUKOB!
1. UX AuzaiiH. MNMpoekTnpoBaHue onbita B3aumopaenctaus. Pacc YHrep, KaponainH. — CIM6.: Cumson-Mntoc, 2011. — 336 c., un.
2. lynenko, . T'. Teopusi 1 npakTyKa MHXEHEPHO-MCUXONOTMYECcKOro NPOEKTMPOBAHNSA 1 3KCNepTU3bl: y4ebHO-MeToanyeckoe nocobne
K npakTudeckum Bugam 3aHatum / W. . Wyneriko. — Muxck: BIYWUP, 2009. — 126 c.
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CUCTEMHOE NPOrPAMMUPOBAHMUE: KOMIMJIEKC NOAIrOTOBKU
MHXEHEPOB

Benopycckull 2ocydapcmeeHHbIl yHUsepcumem UHgopMamuku U paduo3nekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bbpodeukas N.C.
Awun K.[.. — doueHm, K.m.H.

Llenbto gaHHon paboTbl sBnsieTcs pas3paboTka y4e6GHOro KoMmnrekca no CUCTEMHOMY MPOrpaMMUPOBaHWIO Ansi MOArOTOBKU
NHXEHePOB. Ll,enb}o paSpaGOTKM yqe6Horo KOMNNekca ABnAaeTcAa udyydeHue CtyeHTaMmyu OCHOB d)yHKLI,VIOHVIpOBaHVIH n npuHUMnoB
NOCTPOEHNA CUCTEMHOIro nNporpaMmmHoOro obecnevyeHunsi, oBnageHe HaBblkaMu nporpaMMmnpoBaHnA Ha A3blkaX BbICOKOro YpPOBHA C
UCMOMb30BaHNEM (PYHKLMIA ONepaLMOHHON CUCTEMBI U Ha si3blke accembrnepa.

PaspabaTbiBaemblii  KOMMMEKC NO CUCTEMHOMY MPOrpaMMUPOBAHUIO pasgerieH Ha TeopeTUdeckylo U
NpakTU4YeCcKyto YacTb. TeopeTnyeckas 4yacTb, B CBOIO O4epefb, pa3gereHa Ha 5 OCHOBHbIX rfaB, B KOTOPbIX AaHa BCA
Heobxoammas uHdbopmaums, 4ns BbINONHEHUS NPaKTUYECKMX 3adaHWiA.

naea 1. CpeacteBa peanu3aumm nporpammHbiX cuctem. B gaHHon rmase GyayT paccMoTpeHbl crnepyolme
OCHOBHbIE BOMPOCHI: apXMTEKTypa W formyeckoe ycTponctso OBM € TOUku 3peHust nporpaMmMucTa, xapakTepucTvka
namaATh 1 cxem agpecauun, opmaThbl AaHHbIX Y MALLMHHBIX MHCTPYKLWIA, CUCTEMa NpepbiBaHWn, cucTeMa KoMaHa,.

naBa 2. Accembrniep B CMCTEMHOM MporpammupoBaHun. B gaHHom rmase GyayT paccMOTpeHbl criegytolime
OCHOBHble Bonpockl: lMoHATMe accembnepa. KomaHabl v AMpeKkTBbI fA3blka accembnepa. AccembnvposaHue,
pejakTMpoBaHWe CBA3eM W BbIMONHeHWe nporpamm. MakpocpedcTBa s3bika accembnepa. MakpokomaHabl w
makpoonpegeneHus. Crnocobbl NOCTpoeHus nognporpamMM. PekypcuBHbIM  BbI3oB nognporpamm. Ceasb  C
NpPUMUTUBaMK ONEePaLMOHHON CUCTEMBI.

naBa 3. Asbik cucTtemHoro nporpammupoBanus C. B rnaBe paccmoTpeHbl crnegylolme  BOMpoChl:
xapaktepuctuka asbika C 1 obnacten ero npumeHeHus. OCHOBHbIE OmnepaunoHHble 06bekThl sA3blika C. OnucaHue
AaHHbIX W yKasaTenen. BeipaxeHus n onepauuv, NpuopuTeTbl BbINONHEHWS onepaumin. OnepaTtopbl NpucBanBaHus,
YCINOBHbIE OMnepaTopbl, onepaTop-nepeknioyartens, onepaTopbl UMKNa, Yynpasnsawoowye onepaTtopbl. PYHKUMW.
Mpenpoueccop s3bika C. Cnocobbl MOAYNLHOrO NPOrPaMMUPOBaHNS. XapakTepucTika NporpamMM Ha ocHoBe PYHKLMI
n MakpokomaHg. Mopaynu-cannsl 1 mogynu-dyHkumm B a3bike C. O630p CTpyKTypbl GMBNMOTEK CcTaHOapTHbIX
PYHKLMA.

naBa 4. TexHonorna pa3paboTkM nporpammHbIX cuctem. B rmaBe paccMOTpeHbl crnegyloume BOMpoChl:
MeToAbl CTPYKTYPHOrO mnporpammupoBaHms. [puHUMN nowaroBon Aetanu3auun. YpOBHU ONUCaHWS U peanusauun
CTPYKTYP AaHHbIX. ABCTPaKTHble CTPYKTYpbl AaHHbIX. MHOXeCTBa, CTPOKM, CTeKW, o4epeam, AepeBbs, CUCKN, rpadbl,
maTtpuvubl, Tabnuubl. MNMpymMepbl NpeacTaBneHns CTPYKTYP AaHHbIX Ha A3blike C. MogymbHBIM NPUHLMM MOCTPOEHUS
nporpamMmmHbIX cucteM. Tunbl M cBowcTBa mogynen. Cnocobbl nepedayn WHMOPMaLMU Mexay NporpaMMHbIMM
MoAynsamMu. Metoabl KOMMNEKCUPOBaHWA NPOrpamMm.

naBa 5. Mpumepsbl peLleHns 3agay CUCTEMHOTO MPOrpaMMMpOBaHUs

XapaktepucTuka BbIMUCIIMTENbHBIX cped. YPOBHM [AOCTyna K CUCTEMHOM MWHGOpMauMu W ynpaereHus
pecypcamn. AHanuM3 cxembl pacnpegeneHvus namaTu. YCTaHOBMEHHble ApanBepbl U agMUHUCTPATOPbl YCTPOWCTB.
MonyyeHne uHdOpPMaumMmM O cUCTEMHbIX pecypcax. Cxema CcTaHOapTHOrO pacnpegeneHns namsaTt, PerucTpbl
cocTosiHMa  obopyaoBaHus, nopTbl obmeHa. Cxema o06paboTku

Ecmcmmoe npgrp;\[."JHgEOEEanqEHMEJ npepbiBaHUi. ba3oBble MOHATUS MHOro3agayHblX BbIYUCIINTENbHbLIX
| cpeg.

. 1 B pesynbtate paboTbl C KOMMMEKCOM MO CUCTEMHOMY

npurpam?ﬂﬁusggg:cneuewe npurpam&r?g:'é%g%ﬁeueﬂue nporpaM;vmpOBaHmo CTyAEeHTbl AOIKHbI
a) 3HaTb: KOHUENTyarbHble OCHOBbI OMEPaLMOHHBIX CUCTEM;
onepaunonnan _”nggaﬁgi?ﬂu%ﬂeg:gg:"" MPUHLMMbI MOCTPOEHUSA CUCTEMHOIO U MPUKNaAHOro nporpaMmmMHOro
= 0BEeCneYeHns; OCHOBbI NPOTPAMMMPOBAHMSI C  UCMOMb30BaHUEM
onepamonan CUCTEMHBIX dyHKUMI; A3bIK accembnepa COBPEMEHHbIX
NpoLLEeCCopOB; CTPYKTYPYy U  OCOBEHHOCTM NpPOrpamMmMUpPOBaHMS
o 2 obenyRHEaRNA AHCKos MaTemMaTM4eckoro conpoueccopa M Mogyns  MynbTumegua-
cucTema pacwmpeHuii; 6) ymeTb: NOMb30BaTbCH OCHOBHbLIMU BO3MOXHOCTSIMU
apxnsnpaSaniR aamne | Windows 32, nporpammupoBaTtb C MOMOLLBIO si3blka accembriepa; B)

n
MMeTb  MPefCTaBneHne O  COBPEMEHHOM — YPOBHE  pa3suTys
KOMMBbIOTEPHOMN TEXHUKM U €€ NPorpaMmmHOro obecneyeHusl.

Puc. 1 - Knaccndmkaumsa-cucTeMHoro nporpammHoro
obecneyeHnsi koMmnbloTEPa
Cnncok MCronb30BaHHbIX MCTOYHUKOB!
1. TaneHbBaym 3. CoBpeMeHHble onepauymoHHble cucTemsl, 2-e u3A.: Mep. ¢ aHrn. - CI6: Mutep, 2003. - 1040 c.: wn.
2. Topgees A. B., MonuaHos A. 0. CuctemHoe nporpaMmmHoe obecnevenne: Y4ebHuk ans Bysos - Cl16: Mutep, 2003. - 736 c.: un.
3. Bunbsimc A. CuctemHoe nporpammupoBanue B Windows 2000 ans npodeccuoranos - Cl6: Mutep, 2003. - 624 c.: un.

IO3SABUTIUTU HOBOCTHOI'O NOPTAIJIA
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Benopycckuti cocydapcmeeHHbIlU yHU8epcumem UHopMamuku U paduo3aneKmpoHUKU
2. MuHck, Pecnybnuka benapyce

Fumbop C. B.
LlepbuHa H.B. - accucmeHm

Llenbto paHHoi paboTbl SBNsieTCH NpoBeAeHWs aTana t3abunuty, Tak kak MHorve komnaHuu, paspabateiatowue 1O,
nNpoBOAAT CaMOCTOATESIbHO OLEHKY y,D,OGCTBa ncnonb3oBaHu4A, B BGonblUMHCTBE cny4aeB 3TO He NMPUHOCUT AOSMKHbIX Pe3ynbTaToB
Mn3-3a TOro, 4rtouenesasa ayauTopuda npoaykrta MOXeT O4eHb CUJIbHO OTIN4YaTbCA OT paSpa60THMKOB N TECTUPOBLLMKOB NO YPOBHIO
KBanudukaumm (TEXHUYECKU U B NpUKIIagHON obnacTtu), no pellaeMbiM 3ajadyam, no npuBbIYHBIM cnocobamM paboTbl CO CXOXUMU
npoayKTamu.

McnbiTaHne MHOMMX NPOAYKTOB MoNnb30BaTento nNpeanaraloT B «nabopaTopHbIX» YCMOBUAX PeLUMTb OCHOBHbIE
3afaun, oNns BbINOMHEHWS KOTOPbIX 3TOT NPOAYKT paspabaTbiBancs, U NMPOCAT BbiCKa3blBaTb BO BPEMS BbIMOSIHEHUS
3TUX TECTOB CBOW 3aMeYaHusl.

Mpouecc TecTnpoBaHusa UKCMpPYeTCA B MPOTOKONe (nore) u/mnu Ha ayamo- U BMOEOYCTPOMCTBa — C Liefbio
nocneaytollero 6onee getanbHOro aHanusa.

Ecnn nposepka 3proHOMUYHOCTM BbISIBASIET Kakue-nvbo TpyAHOCTU (Hanpumep, CROXHOCTM B MOHMMaHUU
WHCTPYKLWIA, BLINOMHEHUN AEUCTBUN UMW MHTEPNPETaLMN OTBETOB CUCTEMBI), TO pa3paboTymkm JOMmKHbI AopaboTaTb
NPOAYKT 1 NOBTOPUTL TECTUPOBAHME.

HabntogeHve 3a Tem, Kak nogy B3aMMOAENCTBYIOT C MPOAYKTOM, HEPEeAKO MO3BONSeT HanTu aAns Hero 6onee
onTumanbHble pelweHns. Ecnv npu TecTupoBaHum wucnonb3yetcda mogepatop, TO ero 3agadya — jJepxaTb
pecrnoHaeHTa coKycrpoBaHHbIM Ha 3a4adax (HO Mpy 3TOM He ,omoraTh” eMy peluaTtb 3T1 3agayn).

(r03abMnuTH-TECTMpOBaHKE)

Puc. 1 — MNpumep to3abunutu-tecta

OCHOBHyIO TPYOHOCTb NOCME MPOBEeAeHWs MNpoLeaypbl MPOBEPKM 3PrOHOMWYHOCTU HEPEeaKo NPeacTaBnsaoT
b6onbwme o6BEMbI U BecnopsOoYHOCTb MOMYYEHHbIX AaHHbiX. [Mo3ToMy AOns nocrnegylowero aHanmsa BaxHO
3adukcmposaTb:

1. Peyb MogepaTOopa 1 pecrioHaeHTa;

2. BblpaxeHue nvua pecrnoHpgeHTa (CHMMaeTcs Ha Bugeokamepy);

3. N3obpaxeHune skpaHa KOMMbIOTEPa, C KOTOPbIM paboTaeT PecrnoHAEHT;

4. Pa3nun4Hble cobbIThs, MPOUCXOASALLME HA KOMMbIOTEPE, CBA3aHHbIE C AENCTBMSMU NONb3oBaTens;

Bce aT NOTOKM AaHHbIX AOMKHbI ObITb CUHXPOHW3MPOBAaHbLI NO TalM-kog4aMm, YTOObl NPU aHanm3e UX MOXHO
6610 66 COOTHOCUTL MeXay COBOW.

Hapsay ¢ mogepatopom B TECTUPOBaHWUU HEPEAKO y4acTBYIOT Habnogatenu. No mepe obHapyxeHus npobnem
OHW enatoT CBOM 3aMeTKu O XoAde TeCTUPOBaHUS Tak, YTOObl NOCne MOXHO GbINO CUHXPOHM3NPOBATL UX C OCHOBHON
3anucblo. B uTtore Kaxabii 3Ha4YMMbI PparMeHT 3anucy TecTa OKasblBaeTCs MPOKOMMEHTUPOBaH B 3aMeTKax
Habnogatensd. B ngeane seaywumn (T.e. MogepaTop) npeactaenseT paspaboTuvka, Habniopatenu — 3akasvuka
(Hanpumep nsgartens, AucTpmMbbioTOpa), a UCMbITaTENW — KOHEYHOTO MOofMb3oBaTens (Hanpumep nokynartens).

Kpome BbILLEen3noXeHHOro CyLLLeCTBYET eLle OAMH NOAXOA K NPOBEePKe 3proHOMUYHOCTU: NS PELLeHNs 3agauyu,
npeasnioxeHHoW nonb3oBaTento, paspabaTtbiBaeTcs "naeanbHbIN” cueHapuin peLueHns aTon 3agadun. Kak npaesuno, ato
CLeHapui, Ha KOTOPbIA OpMeHTUpoBancsa paspaboTymk. Mpu BeINOMHEHUM 3a4ayun NoMb3oBaTENAMU PErMCTPUPYIOTCA
MX OTKIMOHEHMS OT 334yMaHHOro CLeHapus Ans nocnegylowero aHanusa. ocne Heckonbkux utepauun aopaboTku
camta M nocnegywLlero TeCTUPOBaHWA MOXHO MOMyYnMTb MHTEPdENC, YAOBMETBOPUTENbHBIN C TOYKM 3PEHUS
nonb3oBaTens.

Cnmncok Mcnonb30BaHHbIX MCTOYHUKOB:

1. Llynenko, WN. T. Teopus n npaKkThka WHXEHEPHO-NCUXOMNOIMYECKOTO MPOEKTUPOBaHUS U 3KCNepTusbl: yd4ebHo-
MeToauyeckoe nocobue k npakTuieckum Buaam 3axstui / W. . Wynenko. — MuHck: BI'YWUP, 2009. — 126 c.
2. Akob HunbceH, Xoa oparxep Web-aunsaiiH: yaobeteo ncnons3osaHus Web-cantos. — M.: «Bunbsamcy, 2007.

OHIAUH-MATA3MH MPOMPAMMHOIO OGECMNEYEHUA

BGenopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuKku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb
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ly3apesuy A.B.

lMasnoeckasi O.B. - accucmeHm

Llenbto paboTbl siBnsieTcs pa3paboTka OHNanH-marasuHa nporpamMmmMHoro obecneyeHust.

Pa3spaboTaHHbIi OHNanH-marasuH nporpaMMHOro obecneyeHus npegHasHaveH Ansi NPOAaXu WrpoBbIX
akkayHToB, codpTta, kntoven ana urp. OH COAePXUT MHAOPMaLMIO O NOCHEAHNX U3SMEHEHUAX B Pa3fNUYHbIX Urpax u
nporpaMmMax, npegHasHayeHHbIXx Ans obcnyxuBaHUsi OHNanH-urp. B Hem Takke ecTb BO3MOXHOCTb 06CyxaaTb
nocrniefHne HOBOCTM W OCTaBNATb CBOW cTaTbW. [JaHHbI CalT NO3BOMAET OXBaTWUTb BECb CMEKTP WHdOpMauuu o
UrpoBON MHOYCTPUM, B HEM UCNOMb3YIOTCA 103abUNNTN-TEXHONOIMU AN NPUAAHUS eMy Hambornee npusnekaTenbHOro
BHELLUHero B1aa v yaobHON CTPYKTYpbl PacnonoXeHns nHdopmauuu.

Hauano

Her
AyTEHTHIEALUNA +  Pervcrpauns
Aa !
¥ —
ALMUHACTRATOR Menb3oBaTEnks
13 ] L
MppocroTp
FagakTiposaqmea ol TENCTOBORA
HOHTEHTSA CAATa HHDODRALIMN
cadta
¥ -
FegakTHpoRaHn e VaacTie B
nomsaceaTensh chopyse
5 J L |
MpocsoTn
MEETTD [l
charnce

Haey ]

Puc. 1 — briok-cxema anroputma paboTbl

B kayecTBe TexHomoruu Ans peanusauum cuctembl BoldpaH Framework ot Microsoft: ASP.NET MVC, B
BMOY COBPEMEHHOCTU, HaAEXHOCTU, yaobcTBa N MUHUManbHBIX BPEMEHHbIX 3aTpaT Ha paspaboTky canTa.

B kayectBe UCTOYHMKa OaHHbIX paspaboTaHa 6a3a gaHHbix Ha MySQL wn 3apeiictoBaBaH WHTepdeENc
MySQL Connector.NET gnsa cosgaHusi ypoBHS 4OCTyna K AaHHbIM Be6-npunoxerus. JaHHble 13 6a3bl n3snekarortcs
nyTEM BbI30BA M BLIMOMIHEHNS Ha cepBepe XpaHnMbIX Npoueayp v nepefarTcs knmeHty no HTTP-npoTokony.

Takum o6pa3om, peann3oBaH OHMaWH-maraswH nporpammHoro obecnedenns. Cuctema obGecneuynBaet
npocTon n yaobHbIn cnocob nonyyeHns nHpopmaumm n NoKynku nmetoLerocst Ha poiHke MO.
CnnCoK MCNOsb30BaHHbIX UCTOYHUKOB:

1. LWyneiko, W. . Teopus n npakTnka WHXEHEPHO-NMCUXOSOMMYECKOTO NPOEKTUPOBAHWSI U 3KCMEPTU3bl: y4eBHO-MeToamYeckoe
nocobve k npakTnyeckum Bugam 3aHatuvi / . . Lynewiko. — Muxck: BI'YWUP, 2009. — 126 c.

2. Tpaues, A. V. Cospaem cBow caiit Ha WordPress / A. W. 'paueB // Yu. meTog. nocobue. — CaHkT-lMNeTtepbypr, 2013. — 272 c.

ABTOMATU3ALUNA BU3SHEC-TNMPOLIECCOB KOMMNAHUU «BKM-
Cepsuc» HA NNAT®OPME 1C NPEANPUATUE 8.2

YO «Bbenopycckuli 2ocydapcmeeHHbIlU yHU8epcumem uHGopMamuku U paduoasieKmpoHUKU»
2. Munck, Pecniybrniuka benapych

KayvaHos P.O.

Kapnosuu E.B. — cmapwuti npernodasamerb
Llensto paboTbl siBNsieTCs aBTOMaTM3auusi 3KOHOMMYeECKMX, OyxranTepckux npoueccoB komnaHum «BKM-Cepsucy,

npeactaensiowas cobo coboit ONTUMM3ALMIO PacXOAOBaHUA MOME3HOro BpemMeHn paboTHMKOB, YBENUYeHue 4ucna 3afad,
peLuaeMbix NporpaMMHbIM 06pa3oM, YMeHbLLEHWE BNUSHUS YenoBeyeckoro dakropa.
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B paHHOM paspaboTke  MCMOMb3oBancst KOMMMEKC cneuumanbHbix nporpamm «1C [lMpeanpustue 8»
npegHasHayaeMblX Ans yBenu4yeHust 3(pEKTVBHOCTU U MOHWXKEHUS TPYAOEMKOCTU MPOLIECCOB COCTaBIEHWSA
OyxranTtepckMx AOKYMEHTOB COTPYAHMKaMW, OTBETCTBEHHbIMU 3a BCE BUAbl y4éTa B KOMMEPYECKON AEeATENbHOCTU
yypexaeHus unu npeanpusitusi. MNodToMy npu peLleHuuM paccMmaTpvBaemMon npoGrembl npeanovTUuTensHee
ucnonb3oBaTb 3Ty nNnatdopmy Ans obecneyeHuss Haunyywwero BbiNonHeHUs TpeboBaHU 3aka3vuka, obecneveHus
nyywwero B3anMoaenCcTBUS Nonb3oBaTensi ¢ NporpamMmmon.

OnepauvoHHas OeATeNnbHOCTL NPegnpUATUA |

MepBUYHbIE AOKYMEHTbI J

A
BB%E}HHL’IX COTPYANVKaMKU NpeanpugTus

— 3apnnartau
ynpasnemze a ynpaeneHue HI
TOoproeneu st nepcoHanom =

0BMEH JaHHbIMK v obMeH AaHHbIMK

1C:byxrantepua 8
I

do PMWUPOBaHWE OTHETOB

Byxrantepckas u
Hanoroeasa
OTYEeTHOCTb

Puc 1. — Ctpyktypa nnatgopmbl 1C

JononHuTtenbHo K Hawemy npoekTy («1C Byxrantepusa», «1C Ynpaenenue Ttopronen», «1C 3apnnaTta n
yrnpaBrieHve nepcoHanomM») Mogkn4aem cpeacTBa obecneyeHus aBToMatusauum OMTUMU3NPOBAHWUS TOProBMW
«AreHT [nioc: MobunbHass ToproBns» C NPUMEHEHNEM MOOBUIbHBIX YCTPOWCTB (CMapTdOHbI, MaHLWeTHbIE
KOMMNbIOTEPbI) C YCTAHOBMEHHONM OnepaLuoHHON cuctemon Android, no3BonsioLwme BbINOMHATL TOProBbie onepauum
yAaneHHo ¢ HenocpeaCTBEHHbIM OOCTYMNOM K JaHHbIM Ha cepBepe.

Ha ocHoBaHMU TEOPETUYECKOro U3y4eHUsi MPobrneMbl U PacCCMOTPEHUSI BO3MOXHBIX K MPUMEHEHNIO CpeacTB
ee pelleHns Hamu pa3paboTaHo TEXHUYECKOE 3aJaHMe Ha MPOEKTMPOBaHME NPOrpaMMHO-annapaTHOro KOMMIEeKca,

npakTuyeckas paspaboTtka KoToporo OyaeT NPOBOAUTLCS BO BPEMSI KYPCOBOIO M OUMITOMHOIO NPOEKTUPOBaHUS.
CnMcoK UCNonb30BaHHbIX UCTOYHUKOB:
1. TexHonorumn nnterpaumn «1C:Mpennpusatus 8.2», O. WN. NoHyapos, E. 0. Xpyctanesa, 1C-Ma6bnuwunr, 2011, 358 c.

MHOOPMALUNOHHAA CUCTEMA A5A YHYETA PABOYEIO BPEMEHU
COTPYOHUKOB

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3nneKmpOoHUKU
2. MuHck, Pecnybnuka benapyck

Kanoodbko []. A.

Kapnosuy E.b. — cmapuwuti nperiodasamerib

Llenb paboTbl 3akntoyaeTcs B pelleHun npobnemsl No perucTpaumm paboyero BpeMeHW, BbINOMHEHWS 3a4a4 C NMOMOLLbIO
3anoNHEHNs PETUCTPALMOHHBIX XXYPHANOB Y ONTUMU3MPYET NPOLIECC OTYETHOCTU.

Cant nossomnseT pelwaTtb credylolimMe 3agadn: Mo3sBonseT MoMb30oBaTento PermcTpupoBaTbes, a Takke
NpefocTaBnsATb BO3MOXHOCTb BbIMOMHUTL BXOA Yepe3 MNonynspHble coumanbHble CeTW; NOo3BOMseT co3gasBaTb M
HacTpamBaTb COBCTBEHHbIN NpodUIb; perncTpaumnsi cBoero paboyero BpeMeHMu, a TakKe BbIMOMHEHHbIX 3aday, Bce
oTyeTbl XpaHATcA B 6a3e AaHHbIX; NPOCMOTP MHpopmauum o pabodem BpemMeHVW K BbIMOMHEHHbIX 3agadax 3a
npeabiayLWmniA nepuog; NpocMoTp MHdopmauum o6 obliem 3apermctpvpoBaHHOM pabovyem BpeMeHW; BO3MOXHOCTb
pefakTMpoBaHUA WNW  yaaneHus BBEAEHHOW paHee MWHopMaumMK; BO3MOXHOCTb MpocMaTtpuBaTb Auarpammy
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paboyero BpeMeHW C OTOOpaxeHWeM nNepepaboTKM WNM HedopaBGoTKM B 4Yacax; MOMCK M3 MMEKLUMXCa 3ajay;
nosb3oBaTeNb CaM MOXET PErMcTpUpoBaTb HOBbIE MPOEKThI, COXPaHATb B 6ase AaHHbIX HOBblE 3a4auu; B cUCTEME
NPUCYTCTBYET pasferieHne ponen, AUPEKTOp U MeHeakep MOryT NMpoCMaTpuBaTh OTYETHOCTb APYrMX COTPYAHWKOB;
cucTtema nposepsieT BanWAHOCTb BBEAEHHBbIX AAHHbIX, W NPU HENpPaBWMbHOM 3arofiIHEHUM OTYETOB MM oopMm
noAcKasbiBaeT Nosib3oBaTerto rae HyXHO NOAKOPPEKTMPOBaTL MH(OPMaLIMIO.

Hazearme rpaguna| C rpag:| |I'Io Irpag || Hasano Emm,a|llr&ﬂama B A
Tegmatis 200 0e00 000 7158 [+ -E-“E“’""bl v E’“”"'“4 [ X Saane |
| | 3amnos 0200 1600 0000 359
B Kacupl 000 21:00 oHon 7359 Hrs Pacmiacaun [iuaHo
_: Kacua? 2100|0200 0000 354 C Iroague) 21-05
| Fue PacHon 1900 OFO0 00D 2359 fla Irpagen) 2800
| [Mosma e 0ED] 1800 DOOD 2359 i e 60
|| MosinaHoy 1805 0755 0000 2359 SRS &0
| |cusatiene 0%00  Z00 000D 7359 2 T
T 06 (eSS ooon 2% sl RS
Codllwe 1200 ;00 Qoo 2359 Ukowimne: rosmodn
| |Cynitieen 1200 1800 ORD 358 Heneno wrags 0000
| |usopeanen 0g00 100 0000 2158 T
| |usopratios 1B06  O7S5 0000 2359 Camame w2, Datousi Lowe 1
Fkue:Dem 0&00 20000 0on 2359 e o
ol esHos M5 0755 OO0 2359
| | Newaflere 0900 | 2100 0000 2359 Tpewoa [ Tp. ewmag
DT -5 c00 0000 2358
- . B e e

Puc. 1 — lNpumep cnctemel ydeTa BpeMeHu

[na HanucaHnus cainta Mbl ucnonb3oBanu natrepH ASP.NET MVC. MatrepH MVC nomoraeT cosgaBaTb
NPUNOXeHWs1, oTAensiiolme pasnuyHble acnekTbl (OYHKUMOHANbHOCTM NPUMOXeHUst Apyr oT Apyra (norvka BBoAa-
BbiBoAa, 6uaHec-norvka, Ul-normka), npu 9TOM npedoCTaBnssi OnNpefenéHHylo CTeneHb CBA3HOCTU MeXAy 3TUMM
acnektamu. [na cepBepHon cTopoHbl Obin BbibpaH ORM Entity Framework u3-sa cBoell nerkoBecHoOCTU U
BO3MOXHOCTM B3aumogenctemss ¢ obbektamm kak nocpeactsom LINQ B Buge LINQ to Entties, tTak u ¢
ucnonb3oBaHnem Entity SQL. B npunoxeHun ncnonb3oBanvchb Takke Takne bubnmoteku, kak jQuery n knockoutjs.

Mpu paspaboTke AaHHOIO MPUIIOXKEHUSA NPOBEOEHO 3PrOHOMMYECKOE MPOEKTMPOBAHWE MONb30BaTENbCKOro
MHTepdelca ¢ uenbio co3gaHnst KOMOPTHLIX YCIIOBUI AN paboThl.

Cnncok Ucnonb30BaHHbIX UCTOYHUKOB:
1. TpoenceH, SHapto. A3bik nporpammupoBaHns C# 2010 un nnatdopma .NET 4/ SHapto TpoenceH — Bunbamc,
2011.-1392 c.
2. lUWynenko, N. T. Teopusi 1 npakTuka UHXEHEPHO-MCUXONOMMYECKOro NPOEKTUPOBAHUS U 3KCNEPTU3bI: y4eBHO-
MeToamdeckoe nocobue k npaktuyeckum Buaam 3anstuii / W. . Lynenko. — Munck: BI'YUP, 2009. — 126 c.

BUBJIMOTEKA LLU®POBbLIX NU3OEPAXEHUA

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

lpokornosuy A.B.
BatHwmaldin J1.A. — doueHm, K. MCUXOJI. H.

Llenbto paboThl siBNsieTcs co3aaHne 6ubnuoTekn LdpoBbIxX M306paxeHuit. [laHHas pa3paboTka HarnpaBeHa He TOMbKO Ha
Takux nogen Kak XygoXXHUKU U pefakTopbl, HO 1 Ha doTorpadoB, Kak NnpodeccnoHanos Tak u nobutenen, a Tak xe Ha Nobbix
Opyryx nogen umetoLmx 6onbLuoi 06bem LMGPOBbLIX N306paKEHWIA.

Y3kaa HanpaBneHHOCTb Nporpammbl onpegenseTtcs 6onee LWMPOKOW LieneBon ayantopue.

XygoxHvkam W pepgaktopaMm yaobHee nonb3oBaTbCA rpaduvyeckuMn pepaktopamy Hanopgobue Adobe
Photoshop, nmetowmmn BCTPOEHHbLIN MOAYMb CO CXOXUM (PyHKLUMOHaNnoM. Ho BcemM ocTanbHbIM, KTO HE HyXOaeTcs B
BO3MOXHOCTb Camoro rpacpmyeckoro peakropa, HeT CMbICa NOMb30BaTbCA UM kak Gubnuotekoi. Fopasgo yaobHee
NCMNONb30BaTb CTOPOHHIOK MPOrpaMmMy MMEIOLLLYIO TOMBKO HYXXHbIV dOyHKLIMOHAN.

Mnanvpyembin dyHKUMOHanN paspabaTbiBaemMon Nporpammbl: MPOCMOTP BblIOpaAHHOTO M300paXeHnst B OKHe
nporpammbl, C BO3MOXHOCTBIO U3MEHEHNS MacluTaba; nomck n3obpaxeHusi(-1) No uMeHn dainna; copTMpoBKa cnmcka
n3obpaxeHnii No MMeHn darnna, No gate U3MeHeHns (B NnaHax: Mo paspeLueHnio N306paxeHunsi, No NpuceamBaemMbim
Teram); BO3MOXHOCTb nepefayn naobpaxeHuns(-n) B Apyryo nporpaMmy; yaaneHme n3obpaxkeHunin; nepenMmeHoBaHue
n306paxxeHnit; BbIBOA M300paxkeHns(-1) Ha nevaTb.

Hwxe npeactasneH anropuTm paboTkl Nons3oBartens B nporpaMmve.
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PucyHok 1 — AnropuTM paGoThl Nonb3oBaTens

Mpunoxexue paspaboTaHo Ha nnatcgopme NET. Framework 4.0 ¢ ncrnons3oBaHnem s3bika
nporpammupoBaHunsa C#, Ans nocTpoeHust Nonb3oBaTeNbCKOro MHTepdenca ncnonbsyetcs cuctema WPF (Windows
Presentation Foundation). C nomotysto WPF MOXHO co3gaBaTh LUMPOKWI CNEKTP Kak aBTOHOMHbIX, TaK v
pasmeLLeHHbIX B Gpaysepe npunoXeHnn.

Mpn paspaboTke AaHHOrO MPUIIOXEHUS MPOBEOEHO 3PrOHOMUYECKOE MPOEKTMPOBAHWE MONb30BaTENbCKOro
MHTEpelca C Lenbio co3aaHns KOMOPTHLIX YCIIOBWIA AN paboThl.

Cnu1coK UCnorb30BaHbIX MCTOYHNKOB:

1. BawHwTerH J1.A. OproHomuka. YyebHoe nocobme — MuHck, FTMYCT BI'Y, 2010, — 339c.
2. lWynenko WU.I'. SproHoMuyeckoe NpoekTUpoBaHNe CUCTEM «4erIOBEK-KOMMbIOTEp-cpeaa»: MeToanyYeckoe nocobue
NS KypcoBOro npoekTupoBaHus. — Muxck: BI'YUP, 2011 -96 c.

HOBOCTHOW CAUT KWHOUHOYCTPUU

Benopycckuli 2ocydapcmeeHHbIlU yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Cadosckuli E.H.

Curnkos H.U. — doueHm, K. m. H.

[OusaitH, koTopbiit GyaeT npuBrekaTeneH nNonb3oBaTerto, a TakkKe HanosIHEHWE ero MHTEPECHBIM U akTyarlbHbIM KOHTEHTOM
— ofHa n3 BaxHeNWmnxX 3agad. OTo 06a3bIBAET K UCMOMb30BAHMIO 3PrOHOMUYECKUX METOAMK MO MOBLILLEHWIO 103abUNUTK caiTa, a
TaKKe COOTBETCTBEHHOW CUCTEMbI YNPaBNeHNs AaHHbIX.

Ons cospaHns M NOOAEPKKM AaHHbIX CaUTOB Heobxoauma cucTema ynpaBrieHus, koTopasi Mo3BOMWUT 3a
KOPOTKWIA NMPOMEXYTOK BPEMEHW MPOU3BECTU M3MEHEHUS Ha cailTe unu [o6GaBUTb HOBLIM MaTepuan. Moatomy Ans
[aHHoro cainTa 6bina ucnonb3osaHa cms Wordpress.

[JaHHaa cuctema wumeeT kpaiiHe yAoGHble HaBUrauMoHHble MeH, 6narogaps KOTOpbIM  3HaYUTENbHO
NOBLILLAETCS 103abUNUTU CO3AaHHbIX Ha 3TOW NnaTopMe canuToB. MeHI U CTpaHWUbl NMErko HacTpauBaloTCsl, YTO
No3BOMSET ropasno GbICTpee afanTMpoBaTh CalT NoA KOHKPETHbIe HyxXabl. \Wordpress oTnmMyHO B3aMMOLEWCTBYET C
MOVCKOBLIMWA CUCTEMaMU, MO3ITOMY Y CaliTa, CO3[4aHHOIO Ha 3TOW CUCTeMe, MOSIBISIETCS BO3MOXHOCTb MONMYYUTb
GornblLue noceTUTENEN Yepes NOUCKOBYKM, YTO SIBMSIETCS HECOMHEHHBIM NIHOCOM Anst GbICTPOro CTaHOBINEHUS canTa B
VHTEpHETE.

Mpu cospgaHuM calta GbiMM UCMONb3OBaHbl Psif TpeGoBaHWii MO ero 0OPMIIEHWIO: UCTIONb30Barioch
ropusoHTarnbHoe pacrnonoxeHve WHgopMaumy; Hanbonee BaxHas M akTyanbHas WHGOpMauus pacronaraeTcsl B
LieHTpe Ha rmaBHOW CTpaHuLe; B LLBETOBOM O(DOPMIIEHUM UCTIONb30BaHbI LIBETA: CBETIIO-CUHUM, Benbli, YepHbIi — Ans
ynobcTBa BOCNpUATUS UHGOPMaLIMK; CTPOKWU TeKCTa HOBOCTHOM MHDOpMaLmMi KOpoTkM, pasmep WwpudTta 18 - 22 pt;
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Ans uiTabenbHOCTN TEKCT pa3buT Ha MHOXeCTBO ab3aues, Kaxabli He 6onee 8 CTPOK, a Takke UCMNOMb30BaH OAWH
WpKndT Arial.

[MpocTpaHCTBO CTpaHWLbl PaBHOMEPHO 3arofiHeHO MWHGOPMauMen pasHoro poga: TecTbl, hoTorpadum,
Tpennepsbl U T. 4. AnNeMeHTbl caiiTa CTPOro BbIPOBHEHbI OTHOCUTENBHO APYr APYra, OCHOBHbIE TE3UChI U BaXHble MecTa
BbigerneHbl. Takke NCNonb3oBanocb KOHTpPacTHoe npedcTaBneHve MHAOPMaLMK ANst ee fydLlero BOCNpusTHS.

Ha pucyHke 1 npuBeaeH makeT GyayLuei rnaBHON CTpaHULbl canTa.

— HosocTu ko

I_ﬂuucn no caiity ... I I Haiiti [

I Hosoctu  Tpeidnepsr  Kampert  Tloctepsrt  Ofou  WMutepsbio  Cratem  Peurauu  Toto  Topym l

— HosoeTp —— — Peuexsin ———— — MHrepebio ————y — NyJwue unemer 3a roa 4
r~ Kagper ———————ey — Hosocty =y = Kowkypc

PucyHok 1 — Bug rmaBHoWM CTpaHuubl canTa

Takum obpasom, Obinn paspaboTaHbl TpeboBaHWS K OhOPMIIEHUIO calTa, BbibpaHa Heobxoaumasi cuctema
ynpaBneHusa AaHHbIMU. [JaHHbIN CanT UMeeT UMHTEPECHbI AW3aiH, NPoAyMaHHYK HaBuraumio, a Takke HamnorHeH
CBEXMM N Hambonee akTyanbHbIM KOHTEHTOM B Chepe KMHOUHAYCTPUM — BCE 3TO BLIFOAHO BbIAENSET ee Ha (poHe
OpYrux cucTem.

CnuCoK MCNOMb30BaHHbIX UCTOYHUKOB:
1. UWyneiko, N. I'. Teopus 1 npakTUka MHXEHEPHO-MCUXONOTMYECKOTO MPOEKTUPOBAHUSI U KCMEPTU3bl: y4ebHo-MeToamyeckoe
nocobvie k npakTnyeckum Bugam 3aHatuvi / . . Lynewiko. — Muxck: BI'YWUP, 2009. — 126 c.
2. Tpades, A. V. Cospaem cBown cant Ha WordPress / A. W. 'pade // Yu. meToa. nocobue. — CaHkT-lMNeTepbypr, 2013. — 272 c.

MHOOPMALUNOHHAA CUCTEMA YYETA COTPYOAHUKOB
NMPEONPUATUA

Benopycckull 2ocyGapcmeeHHbIl yHUsepcumem UHgopMamuku U paduo3nekmpoHUKU
2. MuHck, Pecnybnuka benapyce

CemeHsiko A.B.

MenbHukosa E.A. — accucmeHm

Tak Kak pblHOYHaa 3KOHOMMKA TpebyeT MOmyyYeHWs KOHKYPEHTHbIX NMPEeMMYLLECTB BO BCEX OTPacnsax AesTenbHOCTW, a
NpUMeHeHne WMHPOPMALIMOHHBLIX TEXHOMOMMIA He NPOCTO MoBbIWAET 3PMEKTUBHOCTb, @ BHOCUT YyXe HeobXoauMbIi MUHUMYM
npaKkTnyeckun B Mobon AesTenbHOCTU Ha npeanpusaTun. OTAen KaapoB Ha NPeanpUATUN He SABNAETCA UCKIIOYEHNEM N BHEAPEHVE B
Hero yaobHOM 1 Ka4eCTBEHHOW B paboTe NporpamMmmbl SBASETCH Lenblo AaHHOW paboThl.

ABTOMaTM3MpoBaHHast cuctema «OTgen  kagpoB»  MO3BONUT  HE  MPOCTO  CMCTEMaTU3MpPOBaTb
KadpOBOe ynpaBneHne, OHa NMO3BOJSIUT OCYLLECTBNATL KaapOBbI MOHUTOPWUHE U KOHTPOIb, B KOTOPOM TPyAHO OyaeT
HaWTK Nasenkun 4ns HapyLweHun.

Mpzcraztp

ABTOPWMIALLE
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PucyHok 7.1 TMaHenb aBTOpU3aumMm MHpOpPMaLMOHHON cuctembl « OTAen KagpoBy

PaspabotaHa aBTOMaTu3MpoBaHHas cuctema «OTaen kagposy.
[nsa peann3aunmn nocTaBneHHON Lenu Hago peLumnTb cneayoLwme 3ajayn:
® MpoBeCTU aHanu3 paboTbl OTAeNa KagpoB Y CUCTEMATU3NPOBATL NpeabsiBrsieMble TpeboBaHNA Ans
ABTOMaTM3NpPOBaHHON cucTeMbl «OTAEN KaapoBY;
NMPOBECTU aHanM3 Ha BO3MOXHOCTb peanu3aumMnm cuctembl cpeactBamm MySQL u PHP B cooTBeTcTBUMM C
BbISIBMIEHHbIMW TpeboBaHWAMY;
e paspaboTtaTtb ABTOMaTU3NpoBaHHyto cuctemy «OTaen kagpoB» cpeactsamm MySQL n PHP
lMpeameTom nccnenoBaHns BbICTYNaeT ynpasreHne Kagpamu Ha npeanpusaTu.
ABTOMaTM3upoBaHHas cuctema «OTaen kagpoB» NO3BONSAET:
® BeCTM y4eT KagpoB ANs1 NPOM3BOMBHOMO KONMMYECTBa OpraHnsaLumnin ¢ BO3MOXHOCTbLIO MMNopTa cBedeHuin 13 6asbl
OaHHbIX APYron opraHvsaumu;
® XpaHWTb CBEAEHUS U3 MUYHbIX KapToYeK PaboTHMKOB M BbIBOAWUTL UX Ha NeyvaThb;
e 0bOpMNATL TPYAOBbIE OrOBOPbI C pabOTHUKaMW.
CnmMcoK UCcnonb3oBaHHbIX UCTOYHMKOB:
1. Bengpos A.M. lMNpoekTpoBaHne nporpaMMHOro  obecrneveHus 3SKOHOMUYECKMX WHMPOPMALUMOHHBLIX CUCTEM: YYebHuK. —

M.:®uHaHchl 1 ctatuctuka, 2002. — 231 c.
2. lonnupiHa O.J1., Makcumos H.B., Monos W.W. Ba3sbl gaHHbix: YuyebHoe nocobue. — M.: POPYM: MHOPA-M, 2004. — 342 c.

KYNbTYPHO-TYPUCTUYECKUU BEB-CAUT

Bernopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

CepxaHosa K.B.

lMapxomeHko [.A. — cmapwuti npernodasamerib

Llenbto paboTbl siBnsieTcs paspaboTka BebG-caiita ¢ UCMOMNb30BAHUEM CUCTEMbI yrpaBneHus cantamu joomla.. OcHoBHOM
3ajadven ero sBnsSeTcs  NpefocTaBfieHWe akTyanbHOW MHQOopMauMn O ropoge WM OonTMMM3aumsa Bbibopa WHTepecyloLwero
MeponpuATUs.

PaspaboTtka canrta, nogpasyMeBaloLlero npefoCcTaBlieHNe aKTyanbHOW M MHTEPEeCHOW Monb3oBaTtento MHdopmauuu,
TpebyeT COOTBETCTBYIOLIMX WCCNEeOOBaHWA Cpeau BbIOPaHHOW coumanbHOW rpynnbel niogen. [And nonyyeHus wnHdgopmaumm o
Konuyectse CBOOOAHOrO BPEMEHW U WMHTEPECYHLUMX CTOPOH XWU3HU Cpeau rpynnbl HacerneHusl, BXOASLLEN B paMKU MOHSATUSN
monogexb (16-32), Obina coctaBneHa aHkeTa M Mo cpeAcTBaM ceTu VHTepHeT npoBefdeH coumanbHbIi ONpoc, HO KOTOPOM U
OCHOBaH (byHKLMOHan pa3paboTaHHOro canTa.

Beb6-cainT peann3oBaH Ha OCHOBE CUCTEMbI YNpaBreHusi cogepxumbiv Joomla! Bepcum 2.5.

Ons peanu3auun amnsariHa Beb-cavita ucnons3oBancs s3blk HTML 1 CSS, npu Heo6X0AMMOCTM Ans co3AaHust
OTAEerNbHbIX rpaduYecKkmx arieMEHTOB AOMYCKanoch CNonb3oBaHne TexHonornm FLASH.

i = ] 16
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&
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Mwinck cTaphii W HOBLIRA @

Puc. 1 — MNpumMep KynbTYpHO-TYPUCTUYECKOTO canTa

Canit no3BonseT nonb3oBaTesNsiM OCYLLUECTBMSATbL HaBWUrauuio Mo canmTy (nepexon Mexay cTpaHuuamu);,
npocmaTtpueaTtb (MpY HanMyiMm HeobxoouMbIX MpaB [O0CTyna) pasfnuMyHOro pofa AOKYMEHTbl U hainbl, BbIMNOMHATb
BXO4 Ha CalT Kak 3aperMcTpyMpoBaHHbIN MoNnb3oBaTenb s BO3MOXHOCTU MPOCMOTPa KOHMAEHUNANbHON
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uHdopmaumn wunu gobaBneHuns/pesakTMpoBaHUs COOEPXKUMOro canta (Mpy Hanmuuum COOTBETCTBYHOLLMX MpaB
[ocTyna), ppasmeLyartb 3anucy ¢ canta B BbIOpaHHbIX COLMAanbHbIX CETAX, BBO3MOXHOCTb OCTaBMATb KOMMEHTapuu,
OOCYLLECTBNATbL MOUCK NO CaunTy.

Cuctema ynpaBneHusi caiToM MO3BOMSET ynpaBnsiTb CTpaHWUamu canta (306aBnsATb, yaansaTe, U3MEHATb MX
coaepxumoe), A06aBNATL/M3MEHATL/yAanAaTb HOBOCTU Ha cawnTe, 3arpyxaTb Ha canT rpadmyecknii matepuan (oTo-
BMAEO N306padkeHns, pasnuyHbie dannsl 1 T.0.).

Takum o6pasom, 6bin pa3paboTaH Beb-canT, KOTopbIN obecneynBaeT nonyvyeHne nHopmaLumn 06 akTyanbHbIX
KynbTypHbIX COObITUSX ropoja, NpefocTaBnseT WHopmauuio aAns Bolbopa 3aBefeHnss u\vnu  MeponpuaTus,
no3BonseT MonyyYnTb anbTepHATUBHYIO OHMNAaMH SKCKypcuio no ropody MuHCKy — BCe 3TO BbIFOAHO BblAeNseT ee Ha
doHe Apyrvix cantoB NogoOHON TEMATUKK.

Cnncok Ucnonb30BaHHbIX MCTOYHUKOB:

1.  Oenuc KonucHunyeHko. Joomla 2.5. PykoBoacTtso nonb3osatens./ IxeH Kpamep. Joomla! Kak cnnaHvpoBaTtb, co3aathb 1
nogaepXxvBaTtb Ball Be6-cant
2. http://technet.microsoft.com/ru-ru/library/cc263106(v=office.14).aspx

NMPOrPAMMHBbIVA KOMMJIEKC NCCNEQOBAHUSA
MEHTAJIbHbIX NPOLIECCOB

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Tomawesuy E.B.
Eeopoe B.B. — cmapuwuti npernodasamerib

U,eJ'IbIO paGOTbI ABndAeTcA pa3pa60TKa nporpaMMHOro Komnriekca uccreaoBaHna MeHTalbHbIX MPOLLEeCCOoB, TakK Kak Hemarnoe
3HayeHne B nbOM LeATEeNbHOCTM MMEKT MeHTasbHble npoueccChbl, KOTOPble XapaKTepusyrTCcA TakKMMU KadecTBaMKn, Kak
onepatuBHasa W OoNroBpemMeHHaa namsAaTb, CTeneHb KOHUEHTpauun U nepeknioyYaemMoCcTu BHUMaHWUA, NMCUXOMOTOpPHaA peakuus,
HepBHO-Ncnxmnyeckasa yCTOVNVIBOCTb N HEeKOTOopble gpyrue. Oco6y|o BaXXHOCTb NpOTEekKaHne 3TUX npoLeccoB nNpuHMUMaeT, kKoraa ueHa
OWMBKM BbICOKa B mMaTtepuanbHOM U1 MopanbHOM OTHOLUEHWUN. ﬂpKVIM npnmepom Nnogo6HbIX crny4yaeB CIyxut I'IpOd’)ECCVIH
ornepaTopa onacHOro NPOM3BOACTBA.

lMpakTMka nNOAroTOBKM CNEuuanucToB Takoro poda npu yyeTe aktopa BPEMEHUW W 3KOHOMMWYECKOW
Lenecoobpas3HOCTU nokasbiBaeT, 4YTO Haubonblen 3PPEeKTMBHOCTM OOy4eHUS MOXHO [0OUTbCS OT ngen,
obnaparowmx HeobxooMMbIM KOMMIEKCOM MCUMXOMU3NONONMYECKUX KayecTB, BblSIBIIEHNE KOTOPbIX MOXeT ObiTb
OCYLLLECTBMNEHO NpoBeAeHNEM NPOdECCMOHANbHOro NCUXor3anonornieckoro otbopa.

Bbino npuHATO pelleHne o pa3paboTke NMPOrpaMMHOrO KOMMIEKCa, C MOMOLLb0 KOTOPOro MOXHO Obino Obl
NpoBoAWTb OBOBLLEHHYIO OLEHKY MCUXOMU3NONOTMYECKNX KayecTB MeHTallbHbIX mpoueccoB. Mpy 3TOM KoMmnekc
[OOIMKEH OLeHUBATb WCMbITYEMOrO MO YeTbipeM OCHOBHBIM HanpaBrieHWsIM: CKOPOCTb peakuuu, naMsTb, BHUMaHue,
pelleHve cneumdunyeckux agau.

[3anyck nporpammbi]

OkHO perucTpaumm

[Pernctpaums npoigena | [HaxaTa kHonka "3akpbiTb"]

[HaxaTa kHonka "3akpbiTb"]

OkHo BbIGOpa MeToANK

[MeTopuka npoitgera) [MeToauka BbiGpaHa) [Haxata kHonka "3akpbiTh"]

OKHO MeToauKN

PucyHok 1 - Briok-cxema COCTOsIHUI NporpaMmbl

B pesynbTaTe o63opa Hay4yHON nuTepaTypbl, MHTEPHET-PECYPCOB HA OCHOBaHUW COOTBETCTBUA TpeboBaHNsAM
BanMOHOCTWU, HadexHocTW, AuddepeHumansHocTM Obinn BblbpaHbl cnegylowmne METOAUKU: OLeHKa BpeMeHM
NPOCTOW CEHCOMOTOPHOW peakuun, oueHka TOYHOCTW pearpoBaHUsi Ha COBMeELLEHMe, OLeHKa MpoLeccoB
MOeHTUUKaALMN  3pUTENbHbIX CTUMYMOB, OLUEHKa OnepaTUBHOM NamsATW, OLEeHKa BO3MOXHOCTEW 3pUTENbHON
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KpaTKOBPEMEHHOM NaMsATW, OLEHKa n3bmpaTenbHOCTM BHUMAaHUSA, OLEHKa CTENEHN KOHLUEHTpauuM BHUMaHUS, OLeHKa
CMOCOBHOCTU MCKMOYEHNsT M3ObITOYHOW MHpopmaummn, Tabnuubl LynbTe, oueHka cTeneHn MNonMHEe3aBUCUMOCTU
BOCMNPUATUA.

[aHHble MeToAuKM COOTBETCTBYIOT MPUHLMMY NPaKTUYHOCTWU, MOCKOMbKY WX MpoBedeHue He Tpebyet
OOMNOMHUTENBHOrO 060pyaOBaHUA U ANUTENbHOW MNOATOTOBKM UCMbITYyeMbIX. [lpenmylecTBoM MporpamMmHOro
KOMMMeKca Hag CTaHOapTHOW npoueaypov TeCTUPOBaAHUSA SIBNAETCS MUHMMWU3ALMSA NOrpeLUHOCTEN, BbI3BaHHbLIX
YyenoBeyecknM HakTopoMm, a Takke BO3MOXHOCTb 6onee adpdekTnBHbLIX 06paboTkn 1 aHann3a pesynbLTaToB.

Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB:

1. En-Tpeng, M. ViccnegoBaHne npodeccuMoHanbHO 3HaYMMbIX KayecTB OrepaTopoB oOnacHbiX npoussoacts / M.En-
peng, K.O..AwwnH, B.B.Eropos, A.I'.aBbigosckuin // BectHuk Benopyc.-Poc. yH-Ta. — 2012.

2. Anactasu A. lNcuxonornyeckoe TectupoBanue. M.: MNegarorvka, 1982. - T. 1,2.

3. lWyneviko, WN. T. Teopusa u npakTMka WHXEHEPHO-NCUXONOrMYECKOro MPOEKTUPOBAHNA W 3KCMEePTM3bl: y4ebHO-
MeToauyeckoe nocobue k npakTudeckum Buaam 3aHaTuin / W. . LWynenko. — Munck: BI'YWP, 2009. — 126 c.

OLUEHKA TEXHUYECKUX CMOCOBHOCTEN UCNbITYEMbIX

Gernopycckuli 2ocydapcmeeHHbili yHusepcumem UHopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapyck

apat M. C.

Eeopos B. B. - cmapuwuti npernodasamerib

Llenbto paboTbl siBnsieTcss paspaboTka nporpamMmbl Ansi OLEHKUM TEeXHUYECKUX CMOCOBGHOCTEN WCMbITYEMbIX, KOoTopas
npeacTaBnsieT cobol TecToBble 3adaHusl. B pesynbTate MHOrokpaTHbIX MOBTOPEHUI Y YYalLLMXCSi HAKaniMBaeTCs OnbIT, a Takke
BblpaGaTbIBalOTCﬂ HaBbIKM TEXHUYECKOTO MbIlfeHUsi. PasBuTMe TEXHUYECKOrO MbILUSIEHUS SIBNSIETCA CIOXHbIM npoueccom,
npoTekaeT 0BbI4HO OOBOMLHO MEASIEHHO M 3aBUCUT OT OBLLEro MHTENneKTa, NpakTU4eCcKUX HaBbIKOB, CMOCOBGHOCTEN YeroBeka K
TEXHNYECKOMY MbILLIIEHUIO U NPOYMX haKTOpPOB.

Mcuxonoruyeckuii Tect BeHHeTa CYXUT AN OUEHKA TEXHUYECKOrO MbILUNEHUS, YMEHUSI YATaTb YepTexu,
pa3bupaTtbCsi B CxXemMax TEeXHUYECKMX YCTPOUCTB U uX paboTte, pewatb (HU3MKO-TEXHUYECKME 3afdaun. [daHHast
MeToAMKa npeanonaraeT 6naHKoBbIN BUA TECTUPOBAHNSA (APYTYM LUMPOKO M3BECTHBIM Ha3BaHWEM SIBNSETCSt — TeCTbl
«kapaHgaLl u bymaray).

Hepoctatok aTtoro Buaa TecTupoBaHus — obpaboTka pesynbTtatoB TpebyeT OT 3KcnepumeHTaTopa
3HauMTENbHbIX 3aTpaT BpEMEHW B noAcyeTe 6annos.

MpevmyliectBa paspaboTaHHOM NporpamMmbl: MOMb30BaTeNb MOXET CaM O03HAaKOMWUTBCA C  KpaTKoW
WHCTPYKLUMEN, OTCYTCTBYET HeobxoaumocTe B obpaboTke pesynbTaToB, MOMb3oBaTenb nonyvaeT pesynbTaT nocrne
NPOXOXAEHWSA TECTOB, COXPaHSET B NaMATW KOMMbloTepa pedynbTaThl paboThl Nons3osBaTens.

CTumynbHbIn MaTepunan npeactasneH 70 HECMOXHLIMU (PU3MKO-TEXHUYECKUMU 3adaHnsamn, Gonbluas YacTb
KOTOpbIX NpeacTaBneHa B BUAe pucyHkoB. lMocne Tekcta Bonpoca (pUCyHka) crieqyeT Tpu BapuaHTa OTBeTa Ha Hero,
npu4em TOMbKO OAMH M3 HUX SIBMSIETCA npaBuiibHbIM. McnbiTyeMomy HeoGxoamMmo BbiOpaTb M yka3aTb NpaBUIIbHBbINA
oTBeT. MeToanKka OTHOCUTCS K Tak Ha3blBaeMblM TecTam ckopocTu. Ha obuiee BbINOnMHEHWE BCex 3aaHnin OTBOOUTCSA

25 MUHYT.
o

~—y AN / B
Ecim nepad ImecTepHa NOBOPAaIHBAETCH E VKA3AHHOM CTPENKO HANpAEBNeHEH, TO B KaKOM
HANpaeIeHdH 0yIeT HOEOPaIHEATECA [IPABAd ecTepHa?
1. B manpaenenun crpemsm A
2. B manpaenenus cTpensn B.
3. He zgHaro.

Puc. 1 — lNMpumep TecToBOro 3agaHuns

[onyckaeTcs BbiNONHEHWE 3adaHuidi B nobol nocnegosaTenbHocTU. [poueadypa nogcyeta MOMyYeHHbIX
pes3ynbTaToB [OCTATOYHO MPOCTa U 3aknioyaeTcs B HayucneHun 1 Ganna 3a kaxagoe NpaBWIibHO BbIMONHEHHOE
3afaHve. B 3aBuCMMOCTM OT nona pecnoHaeHTa U cyMMbl GanmoB, Ha 3KpaH MOHUTOPA BbIBOAWUTCS pe3ynbTaT O ero
TEXHUYECKUX CMOCOOHOCTAX.

YpoBeHb TEXHUYECKMX CMOCOOHOCTEN onpedensieTcsd C MOMOLLbI CreuManbHOM OLEHOYHOW Tabnuubl.
LLikanbHas oueHka UMeeT LIeCTb rpagaunii: OYeHb BbICOKWIA, XOPOLUWA, BbilIE CPeOHEro, HWXe CpeaHero, HU3KWM,
O4YeHb HU3KUA.

[aHHbI TECT MOXeT Ucnonb3oBaTbca Npu nogbope nepcoHana. OgHako OH NULWb OOMNOMHAET UHGOoPMaLMIO,
NONyYeHHY Ha MHTEPBbIO, K CaM MO cebe He MOXET CINYXXUTb OCHOBaHWEM AN NPUHATUS pelueHns [2].

CnM1CoK UCMorb30BaHHbIX UCTOMHUKOB:
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Bernopycckun [ocypapcTBeHHbIi YHuBepcuteT WHdopmaTuku 1 PagvoanekTpoHukM [OneKTpoHHbIA  pecypc]. —
OneKkTpoHHbIe AaHHble. — Pexxum goctyna: http://www.bsuir.by/index.jsp

Eropos, B.B. VccnegoBaHne ypoBHel npodheccrmoHanbHbiXx BO3MOXHOCTEW OnepaTopoB rasopacnpeaenmrenbHbiX
CTaHuMi 1 adpeKTMBHOCTU UX TpydoBon AestensHocTu / B.B. EropoB, M. En-pevin // OHeproaddexTBHbIE
TexHonorun. ObpasoBaHue. Hayka. MNpakTuka: matepuansl MexxayHap. Hayy.-npakT. KoHd., MuHck, 20-21 masi 2010 . B
3-xT., T.1/ benop. Hau,. TexHu4. yH-T; nod. pea. B.J1. Conomaxo.— MuHck, 2010. — C. 51-55.

LWyneriko, W. . Teopus u npaktuka WHXEeHEePHO-NMCUMXONMOrMYEeCKoro MpOEKTUPOBaHNA W 3KCMEepTM3bl: y4ebHO-
MeToAuyeckoe nocobue k npakTudeckum Buaam 3aHsaTui / W. . Lynenko. — MuHck: BI'YWUP, 2009. — 126 c.

98


http://www.bsuir.by/index.jsp

Kadenpa xumun
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BUOMUMETUKA: HAYKA BYAYLWETIO

Gernopycckuti 2ocydapcmeeHHbIl yHUsepcumem UHhopMamuku U paduo31eKmpOoHUKU
Munck, Pecnybnuka benapyco

Lllagenb U. A.
lMasnokosey, C. A. — kaHO. mexH. Hayk, doueHm Kaghedpbi Xumuu

Mpupoga co3pgaeT CBOM TBOPEHUS C MaKCMMarbHOW 3pheKTUBHOCTBIO. OpUrMHanbLHOCTb, HEOOBLIYHOCTb, be3ynpeyHas Tou-
HOCTb M 9KOHOMWSI pecypcoB, C KOTOPOW MpupoAa peluaeT CBOM 3aaqy MPOCTO HE MOXET He Bbi3biBaTb BOCXMLLEHUS U XenaHus
XOTb B KakoW-TO Mepe CKOnupoBaTh 3Tu yAUBUTENbHbIE BELLECTBA U Npouecchl. Hayka, koTopasi 3aHMMaeTCs TakuM KOMMpPOBaHMEM,
Ha3blBaeTCs GMOMUMETUKON.

MHorne y4yeHble 1 nccnefoBaTenU-KOHCTPYKTOPbI, Npexae YeM HavaTb OCYLLeCTBIEeHMEe HOBOrO MPOeKTa,
Aonroe Bpemsi AeTanbHO U3y4aloT BCe NpUMepbl U hopMbl, CyLLECTBYIOLLME B MPUPOAE M XMBbIX CYLLECTBaX, NbiTa-
ACb CbIMWTUPOBATL MMaHbl U CUCTEMbI, BOMMOLEHHbIE B HUX. VHbIMK crioBamu, y4YeHble BUOST BENUKUA 3aMblcen
B Npupoae W, BAOXHOBISASACh 3TVM 3aMbICIIOM, Pa3BUBAIOT HOBblE TEXHOMOMMN.

3HaHus, nonyyaemble NOABMU U3 MPUPOALI, UCMOSb3YIOTCA B COBPEMEHHOM MUpe noBscioay. W cerogHs atu
3HaHWS Y)XXe COCTaBUN HOBYK 00NacTb Hayku: OMOMUMETUKY... DTO HOBOE HanpaBfeHne Hayku, KOTOpoe cTano 0co-
6eHHO nonynspHbLIM B NocrnegHee BpeMsi B cdhepe HOBbIX TexHornorui [1].

BuomumeTuka (o1 nat. bios — Xu3Hb, U MiMesis — noapaxaHue) — TEPMUH, O3HaYaloLWMA NCNONb30BaHNe
NPUPOAHLIX CUCTEM B KOHCTPYMPOBAHUWM MOAENeN, YCTPOWCTB, NPnbopoB, MEXaHU3MOB, TEXHOMOMMI UMK CUCTEM.
MpucnocobneHns n ycTponcTea, CnpoekTMpoBaHHbIE No obpasy 1 nogobuio aHanoruii B npupode, 6onee Bcero uc-
nonb3ylTcs B cpepe HAaHOTEXHOMOMMI, annapaTax UCKYCCTBEHHOro UHTenmnekTa (BCeBO3MOXHbIX poboTax), B Meau-
LIMHCKOWM MHAYCTPUWN N BOEHHOW TEXHWKE.

TepmuH GromMrMeTMKa BrnepBble BBEN B Hay4HYIO NEKCUKY aMepUKaHCKMIA nucatenb-HaTypanucT [xaHuH be-
Huyc. TepMWH, KOTOPbLIN JOCIOBHO MOXHO NEepeBeCcTU Kak «noAapaxaHue, UMUTUPOBaHWe NpUpoAbI», O4eHb ObICTPO
Bolen B peyb, 6onee TOro, 9T0 HasBaHWE MOMOXWUIO HayYano pa3BUTUIO BUMOMUMETMYECKNX HAHOTEXHonorunm [2].
MpuBegem HeCKONbKO KOMMEHTapueB, MNOSCHAOLLMX CMbICI K CYyTb HOBOrO HanpaBfieHnsi B HayKe:

UmuTtauma npupopasbl. Viccnegosatenu ueHTpa HaHoTexHonoru B MaHyectepe BbiGpanu B kadyecTBe uccre-
[0BaHWIN MarneHbKyto ALLepuLly rekKkoH, KoTopasi MOXeT MonsaTth NpakTUYecky no Nobor NoBepxHOCTU. [nsa Toro YTo-
6bl MMUTUPOBATL ee cBOWCTBA, HeobxoAmnMo BbiNo cHavana pa3obpaTbcs B MexaHu3me paboTbl ero nanok. Pesynb-
TaTbl UCCMEeAOBaHWI NoKasanu, YTO Ha nankax y reKkoHa pacrnonoXeH psA KepaTUHOBbIX BOMIOCKOB pasmMepamu OKO-
no 200 HM (pucyHok 1, a). KanunnspHble cuibl NOMOratoT reKKoHY nonsaTtb Mo BriaXHbIM MOBEPXHOCTAM, a cunbl Ban-
Hep-Baanbca — no cyxum. Kaxgas BONocuHKa CBA3bIBAETCH C MOBEPXHOCTLIO C CUIMON B 107" H. Bnaropaps Bbicokon
NAOTHOCTU BOSIOCKOB Ha Nankax rekkoHa curna CBA3W 3HauMTernbHO yBenuymsaeTcs. Tak MOBEPXHOCTb pa3mepamu
10x10 cM?, COCTOSILLIAS U3 BOMOCKOB KEPATUHA, MOXET yepuBaTh rpy3 B 100 Kr.

B F'..‘

Puc. 1 — CTpoeHmne KoxXu rekkoHa (a) n MCKyCCTBEHHbIE BOMOKHa (6), M3roTOBMEHHbIE MO KTEXHOMOrMMN FreKKOHa»

KomaHpga nccnepoBaTtenen CKOHCTPyMpoBana Takow e MacCUMB HAHOBOSOKOH (pucyHok 1,06). B usrotosnes-
HOM C MOMOLLIbIO 3TTEKTPOHHO-Ty4YeBOW nuTorpadumn obpasue BosiokHa umenu guameTtp 500 HM, paccTosiHue mexay
BOMOKHaMu — 1,6 MKM, 1 gnvHa — 2 MkM. MNMonyyeHHasa noBepxHocTb 10%10 cm cmorna ygepxatb Bcero 30 kr, T. e.
Obina xyxe NpuMpoaHoi. OTO CBA3AHO C TEM, YTO BblpalleHHbIE MUCcreaoBaTensMy NnacTMKOBbIE BOJTOKHA XecTye,
YeM aHarnornyHble y rekkoHa [3].

KoHcTpykumumn u3s 6enkoB. YKuBble OpraHnamMbl KOHCTPYUPYIOT HEOOXoauMble MPOoAyKThl U3 6enkoB, NO3TOMY
uccnegoBaTeny 3anHTEPecoBanuch TeM, Kak ¢ NOMOLLbIO 6ENKOB MOXHO UCKYCCTBEHHO CO34aTb pasfinyHble HAHOCT-
pykTypbl. HekoTopble 6enku moryT doopMmpoBaTh peryrnsipHble CTPYKTYpbl B BUAE KPUCTaNNMYEeCKUX peLleTok, KoTo-
pble MOXHO MCNOMb30BaTh B HAHOSMEKTPOHHLIX YCTPOMCTBaX.

BakTepun Ha cBOel NOBEPXHOCTU (DOPMUPYIOT OLHOMOSIEKYIISIPHBIE CIIOM KpUCTanmMyeckoro 6enka, HasbiBae-
Mble S-crion, koTopble NoBTOpstOTCA ¢ waroM ~ 10 HM. NccnenoBateny 3 HaHoueHTpa B BeHe (ABCTpus) pelumnu
MCMONb30BaTh 3T E€CTECTBEHHbIE «CBEPXPELLUETKMY» AN NMOCTPOEHWUSI UCKYCCTBEHHbIX GENKOBbLIX CTPYKTYp (pucy-
Hok 2). B nepByto o4yepeab S-crnon 6bin yaaneH ¢ noBepxHocTn 6aktepun n pa3buT Ha «cybbeanHuubly». Oanee, no-
MecTuB cybbeanHuUbl B pacTBOp, UCcrneaoBaTenu AoGUNNCL X peopraHn3anum Ha KpeMHUEBBLIX U METanIM4Yecknx
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NoAanoXkax, a Takke Ha ApYrux CUHTETUYECKNX nonmMepax. Kak Tonbko S-crnovi nomMeLLeH Ha NOAMOXKY, K HEMY MOX-
HO 006aBWTbL cneumarnbHble CEHCOPHbIE MOMEKYbl, KOTOPblE BMECTE CO CrioemM 00pasytoT TOYHbIA BuoaHanutude-
ckuii ceHcop. Tak, Hanpumep, uccriegosartenamu 6bin co3gaH CeHCop KO3kl HA OCHOBE S-Crost U MONeKyrnbl dep-
MEHTa oKcuaasbl rMioko3bl. MiccnegoBareny U3amepsany BENMYMHY 3NEKTPUYECKOro ToKa, MPOXOASLLEro Yepes CeHCcop,
B TO BpPeMs Kak hepMeHT pearnpoBarn ¢ rmwoko3oi. Mccnegosartenu Takke ncnonb3oBanu S-crnor B kadectse oTo-
pesncTta B COBpeMEHHOW hoTonutorpadumn ¢ TonwmHon cnosa 5—10 um [4].

M'bpugHble Matepuansbl. ViccnepoBatenu M3 MaccadyceTckoro TexHomnorndeckoro uHetutyta (MTU) pewmnn
KOHCTpyMpoBaTb M3 GEnkoB U HEOPraHUYECKUX COeAMHEHWIA
Takue CTPYKTYpbl, KOTOPbIX B MPUPOAE €lle He CyLlecTByerT.
Onn B3anm monekyny AHK co cnyyanHon nocnegoBaTernbHO-
CTbO HYKNEeOTVAOB, KOAMPYHOLLMX pasnuyHbie 6enku, 1 BKo-
unnm ee B coctaB [HK Gaktepuodhara B TakoM yyacTke, YTo
6enkn Ha [JHK-goHOope cuHTe3mpoBanucb Ha NOBEPXHOCTU B~
pyca. KonoHus Takux 6akteprodparos 6bina nomelLeHa B cpe-
[y, K KOTOpPOW uccrnegoBaTeny xoteny Jobutecst agreann 6en-
koB. MNMoTom noBepxHOCTb Obina npombita. Mocne aToro Ha
Hel ocTanmucb TOSBbKO T€ BMPYCbl, HA MOBEPXHOCTU KOTOPbIX
6enkn 6binn agreamsHbl cybcTpaty. OTobpaHHbIe BUPYChI NO-
MECTUNN B HOBYIO cpedy U 4obunucb pocTa ux KomnoHuu. Tak
OMbITHLIM MyTEM MOXHO co3aaTtb Genku, kotopble GyayT co-

Puc. 2 — Penbed kpuctannuavpoBaHHoOro 6enka

Bacillus sphaericus CCM2177 €OUHATLCA C pasfMyHbIMKU  MaTepuanamu, o6pa3yﬂ HOBblE
BoDMADOBANME CTPYKTYPBbI. Vccneposatenun HagetoTcs co3datb «Oubnuote-
CwuHTes Genka lll CunTes Genka VI npggo‘;meﬁ Ky» BUPYCOB, NpPOU3BOAALLNX 66]'IKI/I, agresnBHble K 3050TYy,

= , HaownTu VIl nnaTyHe, cepebpy, oKkcMay LUMHKa, apceHuay rannus v ap.

] : Ha ocHoBe Takmx 6enkoB, COeAMHEHHbIX C Heopra-
HMYECKUMW BeLLeCTBaMu, MOXHO CKOHCTPYMpOBaTb pPsA
KBaHTOBbIX TOYEK, KOTOpbIE MONy4aloT CErogHsi C MOMOLLbIO
BaKYYMHbIX TexHomormin. Coopka KBaHTOBbIX TO4EK C NMOMO-

Fennan

FenHan
nHxeHepus Il

wHxeHepus VI

- r.‘i‘\ Heopran Wb rMOpuAHbIX 6ENKOB MOXET NPOUCXOAUTb MPU KOMHAaT-
3 OHK \__xLIHK ueckne Ho TemnepaTtype v GbiTb ropasgo Aewesne. VccnepoBa-
w0 i Tenun n3 MTU obHapyxunu, uyto 6akTepmodparn «cobupatoT-

X |

cA» B ONMHHbIe HUTK. VX BHewHue 6enku, coeanHeHHble
C cynbuaom umHka (Mnu cynbduaom kagmus), obpasyoTt
AnvHHble (600 HM) aneKTponpoBoOAsLUME HaHOHUTWM Auna-
meTtpom 20 HM. HarpeBas nonyyYeHHyl0 CTPYyKTypy A0
350 °C, nccnepoBatenu obHapyxunu, 4to Gaktepuocdparu
yAAnsaoTCsA, OCTaBnas OOHY MeTannuyeckylo HuTb. Wc-
MONb30BaHHbIE B 3TOM OMbITE BMPYCbl COCTOSIT BCEro U3
wecTn 6enkos, ABa M3 KOTOPbIX COEANHSOTCA C HEOpraHu-
YeCKNMU coeanHEHUAMN. DKCNepUMeEHTbI ¢ Bornee CrnoXHbl-
Mu (B GenkoBOM cocTaBe) BUpycamy NO3BOMAT MOMyYUTb
TpeXMepHble NpoBoAsLIne CTPYKTYpbI [5].

MHorne n3 nepeyncrneHHbIX OTKPbLITUIA Moan 3ame-
TUK NWLWLb COBCEM HeAaBHO, 06paTUNM Ha HUX BHUMaHWE BMepBble 3a ThiCAYM neT. [Nopow, ANs TOro YTobbl CHIMUTK-
poBaTb NyCTb Aaxe OAHY U3 0COBEHHOCTEN CTPOEHUS KaKkoro-nnbo XMBOTHOMO, AOMKHbLI cobpaTbCs BMECTe MHOrme
nepeaoBble YMbl KOMMbIOTEPHBIX TEXHOMOMMI, 3NEKTPOHWKW, MaTeMaTukn, dr3nku, XuMun n buonormu.

YueHble Kaxabli AeHb C BOCXMLLEHMEM 3aMe4valoT U OTKPbIBalOT HEMOBTOPUMbIE LieAeBpbl TBOPEHUS opm
M CUCTEM B MPUPOAE, U BOCXMLLEHME, KOTOPOE MCMbITLIBAIOT Y4eHble, CroaBuraeT Mx K n3obpeTeHunto Yyepes nMmmTa-
LMIo 9TUX LWeAeBpOB NPUPOAbI BCE HOBbIX TEXHOMNOMUIA Ha Bnaro nogsim 1 Nporpeccy YenoBeyecTsa. YyeHble 1 Tex-
HOMorn, OCo3HaBLUMe, YTO COBEpLUEHHble CUCTEeMbl, CYLLeCTBYylOLUME B Npupoge, NpeBOCXOAAT Bce M3obpeTeHus
1 MO3HAaHMA MNyYLInMX yMOB, OTKpbIBaIOT nepes Hamu 6ecnogobHble pelleHrs CyLecTByoLWmMX npobnem, Bce Yale 06-
pawatoTcsa K broMmmmeTnke kak obrnacTu Hayku, CnocobHON AaTb COBEPLUEHHbIE PeLLEeHUS MHOrMX Npobnem, Hag Ko-
TOpbIMK Y4yeHble bbloTCsA rogamn. B pesynbraTe 3TOro 3a 04eHb KOPOTKOE BPEMS MOXHO MOSNYyYNTb HEBEPOATHLIE pe-
3ynbTaTthl. Kpome Toro, mmutaums npupoaHbIX AOCTVKEHUA NO3BOMSAET YYeHbIM 3KOHOMUTL Bpemsi 1 Tpya, U caMoe
rnaBHoe, C MCMONb30BaHWEM MUHMUMATbHbIX BIIOXXEHWI B pa3paboTky Modenen nonyyats Npubbineb.

CerogHsa pasBMBaloLLMECS TEXHOMNOMMU C KaxKAbIM AHEM PacKpblBalOT BCe HOBbIE YyAeca COTBOPEHUS XU3HW,
N «BromMmMMeTMKa» kak Hayka n3bupaeT npumepaMu NPeBOCXOAHbIE CUCTEMbI B OpraHu3mMax XMBbIX CyLLECTB, co3aa-
Basi Mo nx obpasy n nogobuio n3obpeTeHnst AN Nonb3bl 1 6nara nogen.

|

.

Puc. 3 — CnHTes n dopmmnpoBaHne HaHOHUTH
13 OHK-cpparmeHToB
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WHHOBALUMWOHHBIE MATEPWUAIJIbI B KOHCTPYKLINU
COBPEMEHHbIX MTUTUN-UOHHbIX AKKYMYJTATOPOB

Gernopycckuli 2ocy0apcmeeHHbIl yHUgepcumem UHhopMamuku U paduo3rieKmpOoHUKU
Munck, Pecnybnuka benapyco

Kpykosuu I. A., LLluxmypados 3. A.
Scrokesuy J1. B. — kaHO. mexH. HayK, douyeHm

Ha cerogHsLWHWIA AeHb CaMblM PacnpoCTPaHEHHbIM TUMOM akKyMyATOPOB, MPUMEHSAEMbIX B MOBUIMbHBIX YCTPONCTBAX, SB-
NATCA NUTUIA-MOHHBIE (Li-ion). CBA3aHO 3TO C LeNbiM PSAOM NPENMYLLECTB MO CPABHEHWIO C aKKyMynATOpPaMmu Ha OCHOBE HUKens
(HUKenb-meTannornapuaHble, H1Kenb-kagMuesble). OQHAKO EMKOCTb TakUX akKyMynsTOpPOB OrpaHvMunBaeT Bpems 6ecnpepbiBHOrO
OeNCTBNSA NpuMeHsieMblx NpmbopoB. MpuyunHa KpoeTcs, B TOM YnChe, B UCMOMb3yeMbIX MaTepuanax anekTpodos. Ha npakTvike cne-
Lmduyeckne TpeboBaHMSA K ANEKTPOAHBIM MaTepuanamM orpaH1MyMBatoT Kpyr MCMonb3yemblx BellecTs. B paboTe npeacTtasneH kpart-
kv 0630p nocneaHux pa3paboTok B 061acTy MHHOBALUMOHHBLIX MaTepranoB AN 3NeKTPoA0B NUTUN-UOHHbBIX aKKyMYySSiTOPOB.

C Hauvana 90-x rogoB NpOLUOro Beka LEHTP TsKeCcTn GonbLUMHCTBA MCCrefoBaTenbCkMx paboT B obnactu
NUTUEBBIX XMMUYECKNX UCTOYHMKOB TOKa NepemMecTunca B CTOPOHY pa3paboTkn 3NeMeHTOB MHOropa3oBoro MCnonb-
30BaHuA (akkymynatopoB). C TOro BpemMeHu uUccrefoBaTensiMu B KayecTBe 3M1eKTPOAHbBIX MatepuanoB onpoboBaH
6onbLion cnekTp BelecTB. OgHako yA0BNETBOPUTENBHO pellnTb NpobreMy LMKNMpoBaHust (MHOroKpaTHOro pacTBo-
peHNs — OCaXAeHUs1) MeTannmMYeckoro NMTUS yaanocb TOMbKO C CO3AaHUEM MIUTUIA-MOHHBIX akKyMynaTopos. Li-ion
aKKyMYynATOPbl MOXHO HasBaTb OAHVUM 13 Hanbonee yCneLlHbIX OTKPbITUI B 06N1acTn SNEeKTPOXMMUN MaTepranos.

Li-ion akkymynsTop COCTOMT M3 OTpULATENbHOrO 3MeKTpoda, cnocobHoro obpatumo BHeApPATb MOHbI NUTUS
(0BbI4HO 3TO rpachnT) M MOMOXUTENBHOrO 3NEKTPoaa, Takke CMOCOOHOro Kk obpaTMMoMy BHEOPEHMIO MOHOB NUTUS
(0BbIYHO 3TO CNOXHBIN okena nuTKs, Hanpumep, LiCo0O,). OTn ABa anekTpoaa pasfeneHbl 3NeKTponmMToM, NPoBoas-
MM NO MoHaM nuTums (Hanpumep, pacteop LiPFs B cmecn atuneHkapboHaTa v guatunkapboxata) [1]. HecmoTps Ha
TO, YTO TaKMe aKKyMynsaTopbl AOCTAaTOYHO YCNELLHO 3apekoMeHaoBany cebs Ha COBPeMEHHOM PbIHKe, NPY UCMOMb30-
BaHWW BblLLEYNOMSHYTBIX MaTepuanoB 3MeKTPOAOB W 3NeKTponuTa UX NpoM3BOAMTENBHOCTL orpaHuyeHa. MNpu pas-
paboTke nepesapsixaeMblX NIUTUEBbIX aKKyMyNATOPOB HOBOIO MOKOSIEHNS HeobxoanMOo y4nTbiBaTb TpeboBaHne BO3-
MOXHOCTW MX MUCMOMNb30BaHNSA He TOMbKO B SMEKTPOHHbIX TOBapax LUMPOKOro NoTpebneHns, Ho Takke B rMOpuaHbIX
ANEKTPOMOBUNAX N ANA XPaHEHUsT SKOMOTMYECKU YNCTbIX BUAOB aHeprun. OgHUM 13 HanpaBrneHun, KoTopoe MOXeT
NPMBECTU K CO34aHUI0 TaKMX UCTOYHMKOB TOKa, ABNAeTCA pa3paboTka HOBbIX Matepuanos, B TOM Yucne 1 HaHomaTe-
pvianos, 4Nst UCNOMb30BaHNUSA B NIUTUA-MOHHBIX aKKyMynsaTopax.

MaTtepuanbl Ans oTpyMuaTenibHOro 3NneKTpoAa (aHoAa) B NIMTUM-UOHHBLIX akKymynsaTopax. MHorve metan-
Mbl U NONYNPOBOAHWKMW, HANpUMep, antoMVHWNA, OfTOBO U KPEMHWI, NpY B3aUMOAEWCTBUM C NIUTUEM B NpoLecce aMek-
TPOXMMWYECKMX peaKLmin 0bpasytoT crnasbl (CnnaBaMn HasbIBaOT COEAUHEHWS BHEAPEHWS NMUTUA B MaTpuLy NCXO4HO-
ro MeTtanna unu NonyrnpoBOAHUKA), KOTOPble XapaKTepu3yroTCs YAENbHON EMKOCTbIO, BEMMYMHA KOTOPOW NOTeHLUManb-
HO ropasfo BbIlE MO CPpaBHeHUIo ¢ rpachutom. Hanpumep, TeopeTudeckas yaernbHas eMKOCTb CrfiaBa NNTUS-KPeMHUS
[ONS ero NornHoOCTbI0 NUTUPOBAHHOIO COCTaBa, Lis 4Si, coctaBnaeT 4200 MAXY/r, YTO 3HAUUTENBHO MPEBbLILLAET 3HAYEHMEe
3TOW e BenuuunHbl Ang metannudeckoro nutus (3600 MAxy/r) n Tem 6onee rpacuta (372 mAxy/r). K coxaneHuto, BHe-
OpeHne Takoro 6oMbLLIOro KONMYeCTBa NUTUS COMPOBOXAAETCA OrPOMHBLIM U3MEHeHeM obbema B MaTepuarne-xo3smHe
n B psAge criydyaeB — ¢asoBbiMy NpeBpalleHaMu. MexaHudeckve gedopmaumm, BO3HMKaloLWmMe B npouecce BHeape-
HWS/3KCTPaKUMW NUTKSA, MPUBOAAT K pacTpeckMBaHuio 1 ApobneHnio Matepyana aHo4a, YTo ABSETCs MPUYNHON 3aMeT-
HOW NOTEpM eMKOCTM MOCHe BCEro NMULLb HECKOMNbKUX LIMKIOB 3KCTPaKummn/BHeapeHns nutuns. Cpeamn nogxodos, orpaHn-
YmBarLLMX NOGOYHbIE 3PIEKTbI, BbI3BAHHbIE CTPYKTYPHLIMU U3MEHEHNAMM U NPUBOASALLME K HAPYLUEHWIO LIeNOCTHOCTM
mMaTepuanos, BbIAENsaoT nae obpasoBaHNs HAHOKOMMO3MTHOrO MaTepuana, COCTOSALWEro U3 akTUBHOW U HEaKTUBHOW
a3. Vigesa cocTout B HENOCPEACTBEHHOM CMELLMBAHUM ABYX MaTepuarnos, OAUH U3 KOTOPbIX B3aUMOAEWCTBYET C NUTU-
eM, B TO BpeMsl KaK pYroi BbICTynaeT B pofiM HEaKTMBHOMO OrpaHMuMBaloLLero kapkaca. B Takom komnosutHom mate-
pvane MCnornb30BaHWe HaHOPa3MepPHbIX METaNNMYECKNX KNacTepoB, CryXallnx MaTpuuen Ans BHeAPEHUst NUTUS, 3Ha-
YMTenbHO NoAaBMsAeT BO3HWKHOBEHME AedopMaumii 1, Takum obpasom, ynyyllaeT obpaTMmMocTb peakumn obpasoBaHus
cnnasa. NpuMeHeHne 3ToW MAaen K pasnmnyHbiM cMcTeMam, Hanpumep, cTeknam Ha ocHoe Sn-O mMnu K KOMNO3UTHBIM
maTtepuanam B cuctemax Sn-Fe-C, Sn-Mn-C u Si-C, npogemMoHCTpUpoBano, 4To Taknme arekTpogbl MOKasblBaloT 3HAYN-
TenbHOE YryylleHne 3MEeKTPOXUMNYECKUX XapaKTePUCTUK MPU LMKIIMPOBAHUN B MUTUEBbIX 3MeMeHTax. Tak, eMKOCTb
3NEeKTPOAHOro martepuana Ha ocHoBe HaHokomnosnToB Si-C coctaenseT nopsigka 1000 MAXY/r Ha npoTsxeHun Gonee
Yem 100 UMKNOB 3KCTpaKUMK/BHEAPEHUSA UTHS [2].

OnucaHa rpynna HaHOCTPYKTYPMPOBHHBIX MaTepuarnoB A oTpuLaTenbHOro anekTpoda Ha OCHOBE OKCUAOB
nepexoaHbIX meTannos. [NofHoe aNekTpoXMMMYeckoe BoCcCTaHOBMNEHME Takmx okcuaoB kak CoO, CuO, NiO, Coz04
1 MnO oTHOCWTENBHO NUTUS C MEPEHOCOM ABYX unu Bonee aneKTPOHOB Ha MOH 3d-meTanna nNpuBoAUT K obpasoBa-
HUIO KOMMO3MTHOrO Martepuana, COCTOALLEro M3 MeTannuyeckux HaHOKMacTepoB, pacnpeferneHHblX B amopdHon
matpuue Li2O. bnarogaps HaHOKOMMNO3WUTHOW CTPYKTYpe TakUX 3MeKTPOAOB, peakuusl, HasblBaeMas peakumen npe-
BpaLLeHWs, SBMNSETCS BbICOKO 0OpaTMMOW, YTO MPUBOAUT K BLICOKMM €MKOCTAM, COXPaHSIOLLUMCH Ha MPOTSXEHUN CO-
TeH umknos. Oka3anock, YTO 3TW HOBbIE pe3yrnbTaTbl XapakTepHbl He TONbKO Ans OKCMAOB, a Takke MoryT 6biTb pac-
NpOCTpaHeHbl Ha cynbduabl, HUTPUAbLI 1 dTopUAabI [3].

Martepuanbl Ans nonoxutenbHoro anekTpoaa (katoaa) B NUTUWA-MOHHBIX akKymynsaTopax. Ha cero-
OHAWHWA OeHb 3Ta obnacTb MeHee MccnefoBaHa Mo CPaBHEHWUIO C HaHoOMaTepuanamu Ans oTpuuaTenbHbIX SMek-
TPOAOB. Vcnonb3oBaHWe MEpPBUMYHBIX HAHOYACTUL, KMACCUYECKMX KaTOAHbIX MaTepuanos, Takux kak LiCoO. wnu
LiNiO2, a Takke uMx TBepAbIXx pacTBOPOB, MOXET NpUBECTM K 6onee CMNbHOMY B3aMMOAENCTBUIO C SIEKTPOSINTOM,
W, B KOHEYHOM CcYeTe, K cepbe3HbIM Npobnemam, cBsa3aHHbIM ¢ 6e30MacHOCTbO, 0COBEHHO NpY BLICOKOW Temnepary-
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pe, MO CpaBHEHWIO C MaTepuanamu, pasMmep 4acTul, KOTOpPbIX HaxoAMTCA Ha MUKPOYpoBHE. B cnydvae kaTtogHbIX Ma-
Tepuanos, obpasytowmxcs B cucteme Li-Mn-O, Hanpumep, LiMn2O4, ncnonb3oBaHve YacTuy, mManoro pasmepa npu-
BOOWT K Bornee CUNbHOMY HexenaTenbHOMY pacTBOPEHWMIO MapraHua B npouecce UMKNMpoBaHus. MokpbiTve yacTuy
CTabUNM3NPYOLLMM NMOBEPXHOCTHLIM CII0EM MOXET MOMOYb CMSArYUTb Takue npobnembl. C Apyrovi CTOPOHbLI, TAKoM
NOAX0A4 MOXET TakkKe NPUBECTU K YMEHbLUEHNIO CKOPOCTU MHTepKansauun, aHHynmpys, Takum obpasom, npemmyLLecT-
Ba MCMONb30BaHWA YacTuL, Manoro pasmepa. [nsa KatogHbIX MaTtepuanos NPMMEHUM NoAXod, CXOXMi ¢ obpasosa-
HMeM OOHOMEPHbIX HAHOCTPYKTYP kpeMHusA. C ncnonb3oBaHneM TemnnaTa, HanpyMmep, NOpUCTOro okcmaa antoMUHUA
UNU NOPUCTOrO NONUMEpa, Ha MeTannMyYecKkon noanoxke Obinv BbipalleHbl OAHOMEPHble HaHOCTPYKTYpbl V20s
1 LiMn2O4. Takve aneKkTpogHble CTPYKTypbl 06r1agatoT TemMu Xe npemmyLLecTBamm, YTO 1 B Clyyae KPeMHUSl, — OHU
Honee yCcTON4MBbI K M3MEHEHMI0 06 beMa 1 He NPensTCTBYIOT BbICOKOW CKOPOCTM LMKNMpoBaHus [2].

YuéHble n3 NHctutyTa 6enka PAH B lMywmHo 1 MHcTuTyTa dhmandeckoin xumum u anektpoxumun PAH B Mockse
CO34anu NUTUN-NOHHbIE aKKyMYMATOPbI C 3NEKTPoAamMmn, MaTeprarnoM Ans KOTOPbIX MOCAYXXWUIW XIYTUKM OQHOW W3 rano-
unbHbIX (KMBYLLMX B MepeconéHHbIx BoAax) apxew [4]. B ocHose pa3paboTkn — HegaBHMe MUKpobuonornyeckne oT-
KPbITMSI B MPOM3BOACTBE HAHOCTPYKTYPUPOBaHHbIX 3MEKTPOAHbIX MaTepuanos. 'pynna MMkpoopraHuamos — apxebakre-
pvn, unu apxen, — 6eina otkpbiTa ewé B 70-e roapl XX Beka: amepukaHckmin Mukpobuornor Kapn Bese Ha ocHoBaHWK
MOMEKYNAPHbIX AaHHbIX MNPULLEN K BbIBOAY, YTO apXew Henb3si OTHECTU HW K MpoKapmoTaMm, HW K dykapuoTam (pucy-
HOK 1). OTO TpeTbsl 3BOMIOLMOHHAs BETBb, CAMOCTOATENbHAA N O4eHb ApeBHAS. [lonroe BpeMs 3TO OTKpbITUE OCTaBa-
NOCb «YNCTO aKagemunyeckum» — oborallaloLymM HallM 3HaHWS O MPUPOAE, HO HUKaK He CBA3AHHBLIM C NMPaKTUKON. Ap-
Xeu AOBONbHO MarnovncneHHbl, He Bbi3blBaloT bonesHel Yenoseka, HO U He NPOM3BOAAT NOMNe3HbIX 4715 HAC NPOAYKTOB.
OpHako pasBuTUe Haykn Herpeackasyemo. ObnacTtb, rae 3HaHus 06 apxesix NpUMroaMnnch, BCE-Taku Halumack, — pedb
naet o6 anekTpoHHON TexHnke. OCobeHHO LNMPOKWI pasmax npuobpenn 3T1 paboTbl C HaYanoMm, Tak Ha3bIBaeMoro Ha-
HoTexHonorn4eckoro 6yma. B 2006 rogy 6uotexHonorn n3 MaccayyceTckoro TeXHONOrM4eckoro MHCTMTYTa Hallnm cno-
cob ncrnonb3oBaTh B NPON3BOACTBE akKyMyNsiTOPOB reHMOANMULIMPOBaHHbIE BUPYCHbIE YacTuubl. Ha aTn yacTuubl xo-
poLLO ocaxgancs okeup, kobanbTa, obpasys Takum obpa3oM HaHOMPOBOJIOKY, CIyXallylo OCHOBOM areKkTpoda. Takon
COCTaB 31eKTpoda NoBbILLaeT EMKOCTb NIUTUN-MOHHOTO akkymynsitopa bonee, 4em B ABa pa3a No CpaBHEHMIO C rpachm-
TOBbIMM 3EKTPOAAMM, KOTOPble, KaK NMpaBumo, UCMOMb3yTCA B HacToslwee Bpems. OQHako nepBble akKyMynsaTopbl
C k0banbLToBbIMM ANEKTPOAAMM, cAenaHHble ewé 6e3 NpUMeHeHNs HaHOTEXHOMOMMK, OKasanuce HegonroBeYHsbl. MNpu-
MeHeHWe B Ka4yeCTBe OCHOBbI 3NEKTPOA0B HAaHOMPOBOMOK U3 BUPYCHbIX YacTuUL, MO3BOSIANO CUMbHO 3aMednuTb Ux ge-
rpagaumio. B gpyrux pabotax nogo6HbIe HaHONPOBOOKM BbiNy caenaHbl M3 GakTepranbHbIX XIYTUKOB [5].

Wccneposatenn WHctutyta 6enka PAH B MywwmHo n VK-
cTuTyTa (pnsmyeckon xummm n anektpoxumun PAH B Mockee go-
Kasanu, 4To XryTuku apxew NoaxoaaT Ans 9TOM 3ajadyun ropasfo
nyylie, Yem XryTukn obbluHbix GakTepuin. [leno B TOM, YTO MHO-
rve n3 apxewn B Npupoge ABNSIOTCA 3KCTpemModunamm — Hacens-
10T pakTU4eCcKn HenpurofHole ANs XWM3HWM MecTa obuTaHus.
OBbIYHO 3TO BOAbI MMM C OYeHb GOMbLUON KOHLEHTpaunen pac-
TBOPEHHbIX COMEN, UM C OFPOMHON KMCMOTHOCTBIO, UMW C OYEHb
Bblcokon (6onee 80 °C) Temnepatypoi. BHyTpu akkymynsaTopos,
roe dusnyeckne ycrnoBusi Janeku oT NPUBbIYHBIX A5 XUBbIX Op-
raHn3moB 1 BMM3KKU K IKCTpeMarnbHbIM, UMEHHO apXxelHble G6enku
MOryT yueneTb U NOCAYXWUTb HAAEXHLIMW 3NeMeHTaMn KOHCTPYK-
unn. Poccuinckme yyéHble reHeTudecku MoamduumpoBani Xrytu-
KM Takum 06pa3oMm, YTO B HUX MOSIBMIIOCH MO YeTblpe AOMOMNHU-
TeNbHbIX OCTaTka acnaparMHoBOW KMCMOTbl. 3T ocTaTkn B ben-
Kax MMeloT OoTpuuaTenbHbI 3MeKTPUYeckuin 3apsih, MNo3Tomy
K HUM XOPOLLO NPUCOEANHSAIOTCA MONMOXUTENBHO 3apsPKEHHbIE NO-
Hbl KobanbTa, 4TO HeobxoAMMO AN MPaBWIBHOMO MPOTEKaHUst
B aKKyMyrnaTope 3neKkTpOXUMMYECKUX MPOLECCOB  (PUCYHOK 2).
MonyyeHHble TakuMm 06pa3oM akKymynsaTopbl okasanucb 6onee
EMKUMW U JOMNTOBEYHBbIMW, TaK YTO MOXHO HageaTbCcsl Ha Aarnb-
Helliee pa3BuTMEe 3TOro HanpaBreHWs TeXHWKN [4].

Puc. 1 — Apxnbaktepum nnmn apxeu
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aKKyMyrnsiTopa C UCNomnb3oBaHnem apxen
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NMPOrPAMMUPYEMAA U TPAHCOPOPMUPYIOLLAACHA MATEPUA

Benopycckutli 2ocy0apcmeeHHbIl yHU8epcumem uHopMamuku U paduo31eKmpoHUKU

Munck, Pecnybnuka benapyco

KaHndudamos C. O.

lMasnokosey, C. A. — kaHO. mexH. Hayk, doueHm Kaghedpbi Xumuu

MpencTaBbTe, YTO KPbILM HALWIUX LOMOB CMOTYT MEHSTb CBOK (POPMY B 3aBUCUMMOCTU OT MOroAbl: MOLen AOXAb — Mo BCEn
Kpbllle ofpa3oBanack cucTeMa BOLOCTOKOB, BbIFMISIHYNO COMHLIE — KpblLla NPUHANA CTaHAapTHbIA BUA. Wnu, kK npuMepy, 3agymaii-
Tecb O TOM, YTO YenoBeky GornbLue He HyxHO ByaeT NnpMobpeTaTb OrPOMHLIV Napk GbITOBOWM TEXHUKM — JOCTAaTOYHO 063aBeCTUCh Of-
pefesnieHHbIM 06beMOM NPOrpaMMMpPyeMoin MaTepumn 1 Toraa no Mepe Heo6XoAMMOCTM Bbl MoryyaeTe Nio6oe GbITOBOE YCTPOCTBO.
Bce 3TV BO3MOXHOCTY OTKPbIBAET NEPES, HAMU COBPEMEHHAs! HayK — KNaUTPOHMKa.

KnantpoHuka — abcTpakTHasa KoHuenuus Gyayllero, coctosulas B o6beanHeHUn HaHoMaclTabHbIXx poboToB
M MHOPMATUKN C LeNblo CO34aHus UHAMBMAOYANbHbIX KOMMbIOTEPOB aTOMHbIX padMepoB. OHW MoOryT BCTynaTtb
B KOHTaKT ApYr C ApPYroM 1 co3aBaTb MaTepuanbHble 3D-00bekThl (PUCYHOK 1), C KOTOPLIMU MOXET B3aMMOLENCTBO-
BaTb nonb3oBaTenb. ITa uaes Bxoaut B 6onee obLLyto Maer co3gaHus NporpaMMmMpyemMon maTepum.

AKTUBM3UPYOLLUM CTMMYMOM MO pa3paboTke NMporpaMMHOro obecneyeHus ABNSETCA HanuMyne yCTPOWCTB,

KOTOpble MOAUMUUMPYIOT camu
cebs B 3ag4aHHOM HarnpaereHuu.
KnanTpoHuka no onpegenexumo —
3T0 Habop oTAenbHbIX KOMMO-
HEHTOB, Ha3blBaeMbIX KMANTPOH-
HbIMM aTOMaMu WK K-aToMamu.
Utobbl obnagaTh KUBYYECTbHO,
K-aTOMbl  JOIDKHbI  yOOBNETBO-
paTb psagy KpuTtepues. Bo-nep-
BblX, K-aTOMbl [JOIKHbl YMETb
OBUraTbCsi B TPEXMEPHOM Mpo-
CTpaHCTBe [pyr OTHOCUTENBLHO
apyra n 6biTb CNOCOBGHBIMU CO-
eOuHATbCS Apyr ¢ Apyrom, obpa-
3ysi TPeXMepHble KOHCTPYKLMMK.
Bo-BTOpbIX, K-aTOMbl  OOSKHbI
ymeTb o6lWartbca Apyr ¢ Apyrom
M UMETb BO3MOXHOCTb Obpaba-
TbiBaTb MH(OPMALMIO O CTPYKTY-
pe  KOHCTPYKUMM, BO3MOXHO,
¢ nomoLybio Apyr apyra [1].
Wccneposatenn  YHuBep-
cuteta KapHern-MennoHa pa3spa-
6oTtanu pasnuyHble NpPOTOTUMbI
k-aTomoB. OHM BapbupyloTCA OT
MENKNX KyOUKOB [0 TIUraHTCKUX
LIapoB, HaMOSTHEHHbIX renvem [2].
MpoToTn Ha KoTOpbIN Gonblue
BCEro HagewTcs pa3paboTyunku
Kak Ha byayLuii k-aToM — 3To nJo-
ckuin k-atom. OH umeeT dopmy
uunuHgpa guameTpom 44 MM, Ko-
TOpPbIN OCHalleH 24 3anekTpomar-
HWTaMK, PacrnoroXeHHbIMU MO ero
OKpYXHOCTU. [IBUXeHWe k-aToMOB
ocyLLeCcTBMseTCA COBMECTHO
BKITHOYEHMEM 1 BbIKMIOYEHNEM
3MNeKTpoOMarHuToB Ansi TOro, 4To-
Obl KAaTUTBLCS NO NOBEPXHOCTU ApYr
apyra. B kaxgbli MOMEHT Bpeme-
HW TOMNbKO Ha OOWH 3MeTpoOMarHuT
KaXKOoro k-aToMa nopaeTcsl aHep-
msi. OTM MNPOTOTUMbI  CMOCOOHBI
nepeHactpoutb cebs [OBOMLHO
ObicTpo. PazbeamHeHve aByx 6no-
KOB, nepeaBwkeHne K Apyron Tou-
Ke KOHTaKTa M HOBOe COoefuHeHune
3aHumaeT okoro 100 mc. MNuTtanne
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nogaeTcsi Ha K-aToOMbl Yepes crieumanbHble HOXKN Ha AHe UMnuHApa.

CoBpeMeHHble KOHCTPYKLUWN K-aTOMOB 0BecneyvmBaloT ABMKEHWE TOMNbKO B ABYX U3MEPEHUSX OTHOCUTENb-
HO Apyr Apyra, HO Byaylime K-aToMbl JOMXKHbI ByAyT nepemellatbes B Tpex uamepeHusix. Lienbio yveHblx asnser-
ca paspaboTka K-aTOMOB MUINUMMETPOBOro pasmepa 6e3 kakux-nmbo ABMXKYLLMXCS vacTen, 4Tobbl obecnevnTb
BbICOKYI TEXHOMOIMMYHOCTb.

MockonbKy k-aTOMbl yMeHbLUaTCA B pa3mepe, 60pToBONM akkymynaTop, Tpebyemblin Ans ero paboTbl, CKOPO
6yneT npeBocxodWTb pa3Mep camoro k-aToMa, NMo3ToMy Af1si pelleHns NpobnemM aHepreTuku notpebyloTcs anbTep-
HaTVBHbIE pelleHus. B HacTosilee BpeMs NpoBOASITCS UCCREeAoBaHMSA MO MUTaHWI0 BCeX K-aTOMOB B aHcambre, no
MCMNONb30BaHMIO KOHTaKTa K-aToma C K-aTOMOM B KavecTBe crocoba TpaHCNopTUPOBKU dHeprun. B ogHom 13 Bapuak-
TOB M3y4aeTcs BO3MOXHOCTb MCMOMb30BaHNSA CMeLnanbHOro CTona € nonoXUTENbHBIM U OTpULATENbHBLIM 3M1EKTPO-
AaMu 1 nepepada aHeprum K-atomam ¢ NoMOLLbI0 «BUPTYarbHbIX MPOBOAOBY.

Ewle ogHon BaxHOW 3agjaver sBnsieTcs paspaboTka yHMBepcanbHbIX OAMHAPHBIX PasbeMoB AN K-aTOMOB,
C TeM, 4ToBbl Bpems pekoHdurypaumm 6eii1o Ha MMHMMansLHoM ypoBHe. HaHoBonokHa obecneyaT BO3MOXHOE pelle-
Hve aTon npobnembl. OHW gonyckaloT GonbLUoe cuenneHne Npy Manbix pa3Mepax u obecneunsaoT HU3KUIN YPOBEHb
aHepronoTpebneHns, korga K-aToMbl HAXOAATCH B COCTOSHUM MOKOSI.

OpraHu3aums Bcex CBA3en U B3aMMOAENCTBUIA MeXOY MUIIIMOHAaMU K-aTOMOB CyOMUNIMMETpoBOro Maclutaba
TpebyeT pa3paboTkM HOBbIX anropuTMOB U S3bIKOB MporpaMMupoBaHus. Jlabopatopus knanTpoHukm KapHern-Menno-
Ha — ViHTen co3gana ABa HoBbIX A3blka nporpammupoBanus: Meld v JIPTT (NMokanbHo PacnpepenerHsie MNpeaukartsl).

Meld — 310 geknapaTUBHbIN A3bIK, S3blK MOMMYECKOro NPOrpaMMUPOBaHNS, NEPBOHAYarnbHO NpeaHa3HavYeHHbI
Ans nporpammmnpoBaHns oBeprenHbix ceten [3]. C MOMOLLb0 NOrMYeckoro NPorpamMmMMpoBaHns Ko Ans aHcambns
po60oTOB MOXeT ObiTb MHTEPNPEeTMPOBaH C rNobanbHOW TOYKW 3PEHWs, YTO MO3BOMSET NPOrpaMMMCTy cocpeaoTo-
YMUTbCHA Ha obLLer NPON3BOAUTENBHOCTM KNANTPOHHOW MaTpuLbl, @ He MMcaTb OTAENbHbIE UHCTPYKUMKN ANS KaXA0ro
N3 HECKOMbKMX ThICAY U MUIIMOHOB K-aTOMOB B aHcambie. 3TO CyLLeCTBEHHO ynpoLlaeT NpoLecc MbILMEHNS Npu
NporpaMM1MpPOBaHUN ABWKEHUS KIONTPOHHON MaTpuLibl.

JIPT1 sBNsieTcst peakTBHbIM A3bIKOM MPOrpaMMUPOBaHWs. B aononHeHve K s3blky, KOTOPbLIN MO3BONSIET NPO-
rpamMmuCTy OnmcbiBaTb onepauuy npy pa3paboTke maTpuubl dopmbl, JIPTT MoxeT ncnonb3oBaTbCs AnNs aHanusa pac-
npegeneHHbIX NokanbHbIX ycroBuin. OH MOXxeT paboTaTb CO CBA3AHHOW rpynno moaynen pukcMpoBaHHOIO pa3mepa,
obecneumBas pasnuyHbie PyHKUMM NO ynpaBfeHno cocTosHmeM KoHdurypaummn. B JIPT npegycmoTpeHbl Takxke cpea-
CTBa AN cornacoBaHWsl B3aMMOLENCTBUS pacnpefeneHHbIX CTPYKTYp. OTo 4aéT BO3MOXHOCTb NPOrpaMMmUCTy MaHuUMy-
nupoBsaTb 6onee LWMpokuM HabopoM nepemeHHbIX ByneBon Norvku, YTo NO3BOMSAET NporpamMe Aenatb nouck bonee
KPYMHbIX OOBEKTOB AN aKTUBHOrO B3aMMOAENCTBUS 1 CTPOUTL CTPATErvio NoBeaeHUs cpeau rpynn mogynen [4].

Pa3paboTkol nporpammmnpyemoin Matepum 3aHsita komnanus MHTen. MIHHOBaLMOHHOE BELLEeCTBO COCTOUT M3
KpOLLeYHbIX LapukoB, obnapatoLmx oToaNeKTpPUYeCcKMMN CBOMCTBaMU U CNOCOOHbBIX Mpeobpa3oBbiBaThk nekTpuye-
CKYIO 3HEPruo. ATH LWapuKkn MOryT KOMOMHMPOBAaTLCH B pa3nunyHble CTPYKTYpbI, "Aepxack” Apyr 3a Apyra ¢ NOMOLLbI0
aneKkTpocTaTuyeckmx cun (Moxoxe Ha TO, Kak NPUAMNAET K CTeHe BO3AYLUHbIN LapuK, NOTepTbI O BOMOCkI). Ta nnm
nHas dopma 3agaeTcs Macce Takmx MUHU-cchep MOCPeAcTBOM crieumanbHbIX nporpamm. Mepsbie NpoToTUMbl cdep
UMenu guameTp, U3MepsieMbli B CaHTUMETPax U MUMNMMMETPax, HO napy neT Hasad Y4eHbliM yAanochb obutbes
yMeHbLUeHusa anameTpa yactuy go 300 Mkm — 3TO B 4 pasa Torie YyenoBeyeckoro soroca [5].

B pamkax KoHLenumn nporpaMmMmMpyemMoro BeLlecTsa COTPYAHWKM MaccayyceTckoro TEXHOMOrM4ecKoro MHCTU-
TyTa paboTaloT ¢ MaTepmnanom, KOTOpbIA OHU caMu HasbiBatoT "yMHbIM neckom". "Mecok” cocTouT U3 KyGOB C rpaHsiMm
B 10 MM, BHYTPU KOTOPbIX HAX0ASITCSl aneMeHTapHble MukponpoLeccopbl, obnagatwme 2 kb namaT n cnocobHble
coxpaHaTb Ao 32 kb nporpammHoro koga. Ha 4eTbipex cTopoHax KyboB pacrnonoXeHbl aneKTponepMaHeHTHbIe mar-
HWUTbI — OHW HYXOalTCH B ANEKTPOIHEPTUM TOMNBKO NPU BKIIOYEHMU Y BbIKIMIOYEHUN U OCTaOTCS HAMarHUYeHHbIMN Aa-
Xe Npu NpepbiBaHUM aneKkTponuTaHus. MarHnTel ncnone3yTcs Kybamu ons coeamHeHus Apyr ¢ Apyrom, Ans nepe-
Aayn 3Hepruv 1 Ans KOMMyHVKaLmm.

TeopeTuyeckn "necunHkn" mMoryTt cobpatbesi B nobyto popMy. Hanpumep, ecrnv nonoxuTb B AWKK C "yMHbIM
Neckom" MWHUW-KOMWIO HY)XXHOTO MHCTPYMEHTa, Yepe3 HEeCKONbKO CEKYHA 4acTulbl COPMUPYIOT MOMHOPa3MepHbIN
npeamer. [ocne ncnonb3oBaHUs MHCTPYMEHT MOXHO BEPHYTb K POAMTENbCKOMY MECKY, FAe OH pacnageTtcs Ha MHO-
XEeCTBO "MecuYnHOK", roToBbIX K HOBbIM onepauusmM. IHTepecHo, Y4To nNpoLecc co3gaHns Bewy B AaHHOM cryyae naet
He MeToOoM COOpKM U3 OTAENbHbIX AeTarneun, a oTcekaHMeM HEHYXXHOro obbema — NogobHO ToMy, Kak M3-nog pesua
ckynbnTopa BO3HukaeT cTtatys. [paBga, neped Tem, kak "yMHbIA necok" GyaeT rotoB TBOpUTbL NopobHble vydeca,
HY>XHO BO MHOrO pa3 YMeHbLUMTb pa3mep KyboB, HO yYeHble YyTBEPXAatoT, YTO 3TO BNOSHE pearnbHo [6].

Byayluee 1 BonnoLweHne AOCTUXKEHWI B 0651acT HAHOTEXHOMOMMA N HpOPMaTUKKM, HeobXxoanMble ANs KNan-
TPOHWKW, BNOMHE peanbHO, HO ANs 3TOro noTpebyeTcs pelwmnTb CyluecTByoLwwme Npobnemsl U BHEAPUTL MHOXECTBO
WHHOBALMOHHbIX Uaen.
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MHHOBALMOHHbLIE MUKPOPOBOTOTEXHUYECKUE CUCTEMbI

Genopycckuti 2ocy0apcmeeHHbIl yHUsepcumem UHgopMamuku u paduo31eKmpOoHUKU
Munck, Pecnybnuka benapyco

Bapeukas A. C.
lMasnokosey, C. A. — kaHO. mexH. Hayk, doueHm Kaghedpbi Xumuu

Jliopen Hawero Mupa cerogHAa Hu4em He yamBULLb. OYEeHb CITOXKHble MUKpOpasMepHble MeXaHu4eckue yCTpOIZCTBa npou3Bo-
AATCA B NPOMbILLUNEHHbIX macLuTabax u OKpyXatloT YesioBeka NoBCcoay — Mbl MPOCTO HE MOXXEM UX yBM,D,eTb! I'I0>Kany17|, CaMbIM Bne4vaTt-
NALWMM TUNOM MUKPOCTPYKTYP, KOTOPbIE CO34al0TCA NHoAbMU, ABNAKOTCA MEMS-cuctembl — MUKPO3JIEKTPOMEXaHNYEeCKME CUCTEMbI.

MEMS — aT0 ycTponctea, obbeanHsowme B cebe MUKPOINEKTPOHHBLIE U MUKPOMEXAHNYECKNE KOMMOHEHTHI.
OHM cnocobHbl HAa MUKPOYPOBHE NPeobpa3oBbIBaTb MEXAHUYECKYHO HEPTUIO B SNEKTPUYECKME UMM OMTUYECKUE CUT-
Hanbl u HaobopoT. CozgaHne MEMS cTano BO3MOXHbIM TOMbLKO B MOCIIeAHEE BPeMs, NpenMyLLecTBeHHO Gnarogaps
CTPEeMUTENbLHOMY PasBMTUIO NOMYNPOBOAHMUKOBBLIX TeXHonorui [1].

UcTopuyueckasa cnpaBka. B koHue 50-x rogoe XX B. MONoAoOM y4eHbli YunbsMm MaknennaH Bpy4Hyto cobpan
MWKPOMOTOP C MOMOLLbIO MMHLETa M ONTUYEecKoro mmnkpockona. C 9Toro MOMeHTa MHTEPEC K MUKPOINIeKTPOMEXaHW-
YeCKknM cucTemam MoCTeneHHO Bo3pacTan, U yxe K cepeanHe 80-x rogos NpoLUNOro Beka ycrnexu B obnactu paspa-
60TkM MEMS npuvBenu K co3gaHuio NepBbIXx KOMMEPYECKUX NPOAYKTOB Ha Mx ocHose [1, 2].

CoBpeMeHHble TeHAeHUMW. [TpnHATO cunTaTtb, YTO K MEMS OTHOCAT MexaHnyeckue ycTponcTea pasmMepom
OT MUMMMETpa A0 MUKpPOMETpa. BaxHO OTMeTUTb, YTO Ha TakoMm MaclwiTabe obblYHbIE 3aKOHbI MaKPOMEXaHUKN He
BCerga npumeHnMbl. [ocKonbKy OTHOLLEHUE NOBEPXHOCTM K 0bbemy Ans MEMS Ha nopsgku 6onblue, Yem AN Mak-
POCKOMUYECKMX MEXaHWYEeCKMX YCTPOWCTB, 0coboe 3Ha4eHve npuobpeTaroT NOBEPXHOCTHbIE 3hbdeKTbl, CBA3aHHbIE
C TPeHWeM, 3NeKTPoCTaTMKON N CMa4yMBaeMOCThbHO.

OcHoBHbIM MaTepuanom Ansa usrotosneHns MEMS sBnseTca KPEMHUI, YTO CBA3AHO C ero XopoLMMu Mexa-
HUYECKMMWN CBONCTBaMM 1M BOCNPOU3BOOMMOW TEXHONOrMEN CTPYKTypMpoBaHUsa MeTodom nutorpacum, paspabotaH-
HOM NS CO30aHNSA COBPEMEHHbIX MHTErpanbHbIX CXEM W U3OENUI HAHOANEKTPOHWKKN. BCe aTo No3BoNseT NHTerpnpo-
BaTb MEMS c yxe CyLleCTBYOLMMN SNEKTPOHHBIMU KOMMOHEeHTamMu. B TO ke Bpems, HECMOTpsS Ha MaccoBoe Npous-
BOACTBO NMOCNEAHUX, MOHOKPMCTaNMYeCknii KPEMHUIA OCTaeTCs BeCbMa AOporMM matepuanom, noatomy MEMS He-
peAKo M3roTaBnMBalOT Ha ocHoBe nonumepos. NHorga ansa npoussogctsa MEMS ucnonb3yloT n metannsl (3011070,
HVIKenb, antoMUHWIA, XPOM, TUTaH, Bofbdpam 1 apyrue).

Hamyuku dsuxerusi. Bce vawe n Yawe B nocneg-

Hee BpeMs NPOW3BOAWTENM CTapaloTCA Kak MOXHO Gonee : - 06KnapKn
NMOTHO MCNOMb30BaTb aKCenepoMeTpbl (OaTyMkM yckope- i = loHasHcaToba
HWS) Y TMPOCKONbI (JATYMKN MOBOPOTA) B COBPEMEHHbBIX YCT-
porictBax. CnNpoeKkTpoBaHHbIA OTHOCUTENBHO MPOCTON, HO
Ype3BblYaiHO MUHMATIOPHBIN 1 YyBCTBUTENbHBIN MEMS-ak-
cenepomMeTp paspaboTtkm Sandia Labs ¢ pasmepamu
3x5x0,9 MM® nokasaH Ha pucyHke 1. Mpuyem peub naet
MMEHHO O pasmepax rOTOBOrO YCTPOWCTBa C KOPMycoMm
M KOHTaKTaMu — cam Kpuctann elle MeHblue. 3a4acTyio, co-
BpemeHHble MEMS-rnpockonbl (PUCYHOK 2) YCTPOEHbl NaEH-
TUYHO akcenepomeTpam. MpPoCTo B HMX 3HAYeHWUs1 yckope-
HWIA MO OCAM NepPecHMTLIBAIOTCS B 3HAYEHUS YITIOB NOBOPO-
Ta — KOHCTPYKUMS NMPUMMEPHO Ta Xe, HO Ha BbIXxoAe Apyras
BENMYMHa.

MEMS-mpa+Hcriopmep — 3TO YCTPOWCTBO, COCTOSI-
Lee 13 Maccusa MUKPOCKOMUYECKUX PECHUYEK (PUCYHOK 3).
PecHuykn ynpyrme m B «BbIKMHOYEHHOM» COCTOSIHAM OHU
OTOrHYTbl OT OCHOBaHWs. Kpome TOro, B pECHUYKN BCTPOEH
TEepMOpe3nCTop, 3a CYeT HarpeBa U3MEHSIIOLWMIA YNpyrocTb
pecHu4kn. Kak n B MUKpO3epKarnbHbIX MaTpuuax, Kaxablin u3
3N1EMEHTOB CUCTEMbI MOXET 3aHMMaTb TOMbKO ABa Nonoxe-
HMS — BEPXHEE U HWXKHEE, BKITHOYEHO/BBIKITIOYEHO — HO 3TOrO
BMOMHe XBaTaeT Ans nepemeLleHns npeaMeToB Nno noBepx-
HOCTM MaccuBa. TpaHcnopTep MOXHO 3a4encTBoBaTb He
TOMbKO AJ151 NOCTyNaTenbHOro ABMXEHUS BOOMb OCM Maccu-
Ba. MoxHO nepemelyatb npegmeT noA nobbiM yrnom, ero
MOXHO [axe BpaliaTb — HeOOXOAMMO MULLb NPaBUIbHO CO-
CTaBUTb Nporpammy.

MEMS-akmyamopb! — DLP-npoektopbl (DLP — Digital
Light Processing). B ocHOBe aTUX NPOEKTOPOB NEXWUT OTHOCK-
TenbHO KpynHasi — Mo obLuemy pa3mepy roToBoro 4mna — Muk-
poaneKkTpoMexaHu4eckas cuctema nop Hassanmem DMD
(Digital Micromirror Device, uudpoBoe MUKPO3epKarnbHOe
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ycTponcTeo). DMD-unn npeacraBnset cobor matpuuy MUK-
po3sepkan (pucyHok 4). Kaxxgoe Mukposepkano — KpoLueyHasi
antoMUHMEBas NNacTMHKa pa3mepom nopsaaka 100 MKMZ.
3epkano MOKOUTCA Ha CpaBHUTENbHO MAaCCUBHON
nnowiazke, KoTopas npukpenneHa k 6onee ToHkol 1 Gonee
rmbKkor, Yem npoyne getanu CUCTEMbI, MOMOCKe — NnoaBe-
CY — HaTAHYTOW Mexgy onopamu. B AByx Apyrux yrnax oc-
HOBaHWS, He 3aHATbIX OMOpPamMu, PacnosoXeHbl aneKTpoakbl,
KOTOpble 3a CYET KyNOHOBCKOW CUIlbl MOFYT NpUTArMBaTb
OOVWH U3 KpaeB 3epkana. Takum obpasom, 3epkano MoxeT
HaKIOHATLCA B OAHY M B APYryl0 CTOPOHY: HE CIMLUKOM
CUIbHO, OObIYHO Yronyl MOBOpPOTa COCTaBnseT 12 rpadycos.
B ogHOM 13 3TuX ABYX NOMOXEHWI 3epKanbLe OTpaxaeT no-
nagaroLLuii Ha Hero CBeT B CTOPOHY NWH3bl U Aanee Ha kK-
paH. B Apyrom nonoxeHun — HanpaensieT CBETOBOW MOTOK
B CTOPOHY, Ha Tennooteod. B nepsBom cnyyae Ha akpaHe
nonyyaetcs 6enasi Touka, BO BTOPOM — YepHas. B pesynb-
TaTe CnaXeHHoro AeNCTBUSA BCEW MaTpulbl CO30aeTcs Kap-
TUHKA, COCTOALLAs U3 ABYX LIBETOB: YepHOro u 6enoro.
MEMS-mypbuHa. Paspabotka Macca4vyceTckoro
TEXHOMOIMYECKOro MHCTUTYTa, KOTOpasi co3gaBanach B Ka-
YecTBe 3aMeHbl TPaAULUMOHHBLIX NUTUA-MONUMEPHBIX aKKy-
MyNATOPOB — B NEPBYI0 odepeab, AN TeEX NPUMOXEHWN, roe
TpebyeTca AOCTMYb MUHUMAaNbHbIX Pa3MepPOB M MakcuMarb-
HOWM 3HEepProemMKkocTu Ha kunorpamMm. Kak n ¢ 60nbLIMHCTBOM
MEMS, npuvHUMN MOXHO ucnonb3oBaTb B OoBpaTHOM Ha-
npaBneHnn: BMECTO TOro, 4Tobbl NpeBpallaTb AaBneHue
B 3JIEKTPOSHEPIND, MOXHO MOCTYNMUTb HaobopoT. B atom
cnyyae u3 MMKpOTypOVHbI Nony4YaeTcss MUKPOHacocC.
BuomeduyuHckue umnnaHmamesl. HepaBHo 6bin cos-
OaH KpemHueBbin MEMS, copepxaluuii 3ByKOBOW CEHCOpP
1 MUKPOMPOLIECCOP, KOTOPbIVA packrnagbiBaeT 3BYKOBblE BOS-
Hbl Ha ®ypbe-rapMOHUKU. YCTPONCTBO UMMNIAHTUPYETCSt He-
NOCPEACTBEHHO B YerioBeYyeckoe yxOo, Mocre Yero nonyyeH-
Hble Pypbe-KOMMOHEHTLI HANPSIMYHO NepeaatoTcsi CryXOBOMY
i 25 Hepsy, bnarogapsa yvemy rnyxve niogn obpeTaroT BO3MOX-
Puc. 4 — DMD-amn HOCTb ChblaTb. B'HaCTOHLLI,ee BpeMs paspabarbiBatoTcs
aHarornyHble yCTporcTBa AN1s1 BOCCTAHOBIEHUS 3peHnsi. Kak
OXWAAETCH, PbIHOK BMOMEOULIMHCKUX UMMITAHTaToOB Ha OCHO-
Be MEMS B 6nxaiiiee BpeMs byaeT CTpeMUTENbHO pacTy.
MuHuamtopHsili naposoli dsuzamerib. CnoxHo cebe
npeacTaBUTb, YTOObI KTO-TO peLuuni OT COBPEMEHHOIO SHep-
roreHepatopa — TypOuHbI — ABUraTbCsH B CTOPOHY MPOLLIIO-
ro. M Bce xe Takne Hawnucb. B amepukaHckon rocygapcr-
BeHHoN nabopatopun Sandia co3ganu MUKPOCKOMUYECKUIN
napoBoi aguratens (pucyHok 5). A BepHee, faxe UenbIxX
[OBa: OAHOLUWMMHAPOBLIA Y TPEXUMNMUHAPOBLIA. CNOXHO cKa-
3aTb, Kakue Lenu oHW npecriefoBany Ha camoM ferne — He
WCKIIOYEHO, YTO Y4eHble 1 camu 0 KoHua 3To 3Hanu. OgHa-
KO MOnyynnocb BecbMa aKkcTpasBaraHTHo [3, 4]. Hy un no-
TOM — KaK HW KpyTW, 3TO CaMbli MWHWATIOPHLIA MapoBOW
asuratens B Mupe!
: : Bnpouem, nporpecc Ha MecTe He CTOWT, Tak YTO Ha-
Puc. 5 — TpexumnuHapoBeIit NapoBoit AuraTenks BEPHSIKA K 3TOM TeMe HaM elle NPpUAETCs BEPHYTLCA. B KOH-
Le KOHLOB, ye uaet paspaboTka elle 6onee TOHKMX yCT-
porictB — NEMS (HaHO3MneKTpoMexaHN4Yeckux cuctem). A aHauuT, OyoeT o Yem eLle NoroBopuThb.
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AOEPHAA QHEPI'nd B KOCMOCE

Genopycckuti 2ocydapcmeeHHbIli yHUsepcumem UHhopMamuku U paduo31eKmpOoHUKU
Munck, Pecnybnuka benapyco

Camodinosuy 5. M.
3abenuHa U. A — kaHO. mexH. HayK, doueHm

I'Ip06nema OCHalleHUA KOCMUYeCKMX annapaTtoB HageXHbIMU cuctemMamMmu aHeprooGecnequMﬂ cTana o4eBuAHON nocre 3a-
MYCKOB NepBbIX NCKYCCTBEHHbIX CMYyTHUKOB 3emnu. XuMmuyeckue AKKYMYIATOPHbIE 6aTapeM He MOormu yaoBneTBOpUTb CTpEMUTENb-
HO pacTtyuine I'IOTpe6HOCTI/l B 3Heproo6ecnequMM Ana peweHna cepbe3HblX 3HEepProeMKnx 3agad B KOcMoce.

OavH 13 BapvaHTOB pelleHnsa npobnemsbl NnpegycMaTpvBan NpMMEeHeHne ConHeyHbIx 6aTapen ans nutaHus
©opToBON annapaTypbl NONE3HON HArpy3Kkn 1 CriyxebHbIX cuctTem Kocmudeckoro annapata (KA). 3toT BapuaHT 6bino
[0CTaTOYHO MPOCTO peanu3oBaTb B TEXHWYECKOM MnaHe, OH Oblnl OTHOCMTENBHO AELeB U HaAEeXeH Npu aKcnnyara-
unn. OgHaKo anemMeHTbl COMHEeYHbIX BaTapen MMenu orpaHVYeHHbI CPOK 3KCnyaTtauum u He Mornm obecneunTb
3HEpruen cnyTHUK BO BPEMSI HAaXOXAEHNs HA TEHEBOM y4yacTke opOuTbl — B 3TOM CryyYae 3Heprus nocrynana ot ak-
KyMyNSTOPOB, MMEKLLMX 3HAYUTENbHY Maccy 1 HebomMbLLOW Cpok cnyxbbl. B HacTosiLee Bpems ¢ NOsSIBIEHNEM HO-
BbIX MaTepuarnoB 1 TEXHOMOMMI NS NPOM3BOACTBA CONMHEYHbIX 6aTapei, aToT cnocob obecneyeHnss aHepruen Koc-
MUYECKMX annapaToB sIBMSIETCSt OCHOBHbLIM B MUPOBOWM KOCMOHABTUKE.

[Opyroii BapuaHT npegycmaTtpuBarn MUCMoNb30BaHWE AO0EPHbBIX UCTOYHUKOB 3Heprun. OgHako nx npuMeHeHue
Ha KOCMUYEeCKMX annapartax Obino conpsXeHo ¢ pelleHnem 6onblIoro komnnekca npobnem obecneyveHns pagmaum-
OHHOW Be3onacHoCTn — Kak Brocdepbl 3eMnn Ha y4acTke BbiIBEAEHUS CMYTHWKA, Tak 1 nornesHon Harpysku KA B koc-
MU4YeckoM npocTpaHcTBe. B 1965 r. 6binm 3anyLeHbl ABa akcnepuMeHTanbHbix KA cBsasu Tuna «Ctpena’1» ¢ pagmo-
M30TOMHLIMKU TEPMO3neKTpuieckummn reHepatopamu (PUT3IN) «OpuoH-1», paboTatowmmm Ha nonoHmn-210. Bec re-
HepaTopoB cocTaensn 14,8 kr, anekTpuyeckas MmowHocTb — 20 BT, cpok paboTbl — 4 mecsua.

B nocnepytolune rogsl NpoBoAUNNCL paboThl, HanpaBneHHblE Ha MOBbILIEHWE MOLLHOCTU M pecypca PUTII
ONs NYHOXOOOB M aBTOMATUMYECKUX MEXMMaHeTHbIX cTaHuuii. PaspaboTaHHble KOHCTpykumm PUTII oTtnmuanuck
NPYMEHSIEMbIMY U30TONMaMKN, TEPMOSNEKTPUYECKUMIN MaTepuanamm n KOHCTPYKTUBHbIMKU cbopmamu. Bece 310 3Haum-
TENbHO YCMNOXHAMNO U yAopoXano co3faHue nogobHbIX aHepreTMYecknx ycTaHoBoK. CpaBHUTENBHO HU3Kas SHepro-
€MKOCTb, BblcOkasd ctoumocTb PUTOIT, cnoxHocTn ¢ pelleHnem npobriem Mx MCronb30oBaHWs B KOCMOCE, YCrexu
B pa3paboTKke 3aHepreTnyeckux yCTaHOBOK Ha OCHOBE SIAEPHOrO peakTopa SBUMMCb MPUYMHOWN MpeKpalleHus paboT
no cosgaHuto HoBbix PUTII™ ansa kocmoca.

B 1o e Bpemsi B CoBeTckom Coto3e Hapsigy ¢ paboTamu no Co3faHuIo AOEPHbIX 9HEPrETUYECKMX YCTaHOBOK
(AQY) c TepmoaneKkTpu4eckMMn reHepaTopamy NpoekTMpoBanmcb AJY ¢ TEPMO3IMUCCUOHHBIMU Npeobpa3oBaTens-
MU. TepMO3MUCCMOHHOE Mpeobpa3oBaHMe MO CPaBHEHWIO C TEPMO3NEKTPUYECKUM no3sonsieT yeenuuntb KM, no-
BbICUTb PECYPC W YNy4yllUTb MaccorabapuTHble XapaKTePUCTUKM SHEPTrOyCTaHOBKM M KOCMUYECKOro annaparta B Le-
nom. B 1970-1973 rr. 6binm co3gaHbl U NPOLLNM HAa3eMHbIE SHEPreTUYeCKne UCMbiTaHUsi NepBble NPOTOTUMbLI TEPMO-
3MUCCUMOHHOM AJY. BTN ncnblTaHWsa NOATBEPAUNN BO3MOXHOCTb NMOMy4YeHUs yaOBNETBOPUTENbHbBIX BbIXOAHbIX Napa-
MEeTpoB peakTopa-npeobpasoBartensd. lNposBoaunuck pabotsl no AJY gByx Tmnos: TAOY-5 «Tononb» (Tonas-1)
n «EHuncen» (Tonas-2). JleTHble ucnbiTaHusa AByx obpasuoB AJY «Tononb» G6binn npoeeaeHsl B 1987-1988 rr. Ha KA
«Mna3sma-A» paspaboTku Kb «ApceHan» («Kocmoc-1818» n «Kocmoc-1867»). AQY Ha KA «Kocmoc-1818» npopabo-
Tana B TedeHune 142 cytok, a AJY Ha «Kocmoc-1867» — B TeyeHue 342 cyTtok. B oboux criyyasx okoH4aHve paboTbl
AJY 6bINO CBA3aHO C NMAHOBLIM MCYEPNaHUEM 3anacoB Le3usl, UCMonb3yemMoro npu pabote TepMO3SMUCCUOHHOTO
peakTopa-npeobpasoBaTensi.

OTnnunTensHOM YepTon YCTaHOBKU «TOMOMNb» CTano coeAuHeHue peaktopa C TEPMO3MUCCUOHHBLIM (TEpMO-
WOHHbIM) NpeobpasoBaTenemM TENMOBON SHEPIUM B 3NEKTpUYECKyro. Takon npeobpasoBaTternb NogobeH 3NeKTPOHHON
namne: kaTog n3 monmbaeHa ¢ BonbpamMOBbIM MOKPLITUEM, HArpeTbIvi 40 BbICOKOW TeMrnepaTtypbl, UCMyCKaeT 3rekK-
TPOHbI, KOTOPbIE MPEOAONEBAIOT NPOMEXYTOK, 3aMOSIHEHHBIN NOHAMM Lie3ns Mo HA3KMM AaBreHvem, 1 nonagarT Ha
aHof. dnekTpu4yeckas Lenb 3aMblkaeTcs Yepes Harpysky. Peaktop umen tennosyto molHocTb 150 kBT, konuyecTBo
ypaHa-235 B peaktope 6biro cHuxkeHo o 11,5 kr no cpaBHeHuto ¢ 30 kr B BOC-5 «Bbyk». BbixogHas anekTpuyeckasi
MOLLHOCTb NpeobpasoBaTtens cocTaBnsana ot 5 go 6,6 kBT. PacyeTHbI cpok crybbl Obin He MeHee 3-x fnerT.

Wcnonb3oBaHne TepMOINEKTPUYECKUX U TEPMOIMUCCUOHHBIX Npeobpa3oBaTenen 3HEPruM B COYETaHUU
C SiAEepPHbIMM peakTopamMu NO3BONMUO CO34aTb MPUHLUMNNANBLHO HOBbLIA TUM YCTAHOBOK, B KOTOPbIX UCTOYHUK TEMJo-
BOW 3HEprum (s4epHbli peakTop) 1 npeobpasoBaTenb TEMMOBOW SHEPTUM B INEKTPUYECKYIO 00beaUHEHbI B €QNHBIN
arperar — peakTop-npeobpasoBaTerb.

MepBbIi COBETCKMIN TEPMOINEKTPUYECKU peakTop-npeobpasoBaTtenb «Pomaluka» Obin BnepBble 3amnyLleH
B NHCTUTYTE aTOMHOI aHeprum 14 aBrycta 1964 r. TepmoanekTpuyeckuii npeobpasoBaTesib Ha KPEMHUIA-repMaHmne-
BbIX MOMYNPOBOAHUKOBLIX 3rieMeHTax BblaaBan MolHocTb o 800 BT. VicnbiTaHusa «Pomalukm» 3aKoHYMnuCh B cepe-
AvHe 1966 roga, peakTop Tak U He Gbin NCNOMb30BaH B KOCMOCE.

B HacTosiee Bpemsi B Poccun BefeTcst pa3paboTka U co3gaHue KOCMUYECKUX SAEPHBIX 3HEPreTUYeCKMX yc-
TaHOBOK crnepfytoLlero nokoneHusi. CosgaHHble paHee yCTaHOBKM «Byk» M «Tononb» umenu ypoBeHb MOLLHOCTM 3—
10 kBT 1 pecypc paboTtbl oT 3-x MecsueB OO OAHOro roga. Mimeetcsa npaktudeckuin 3agen no Co34aHui yCTaHOBOK
MoLuHocTbio 4o 100 kBT u ¢ pecypcom paboTbl oT 5 go 10 nert.

MpumeHeHne SaepHbIX 9HEProyCTaHOBOK B KOCMOCE NpeAycMaTpruBaeT UX UCMONb30BaHWe TOMNbKO B Tex cde-
pax, rge OTCYTCTBYyeT BO3MOXHOCTb 3KCMnyaTauuu Apyrnx UCTOYHUKOB 3Hepruun. B HacTosee BpeMsi OCHOBHbLIM UC-
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TOYHUKOM 3HEPrMM Ha OKOMO3EMHbIX OpbuTax ABNATCA CONHEeYHble anemeHTbl. Ele Heckonbko neT Hasag paspa-
6oTunkn AY opueHTMpoBanucb Ha ypoBeHb MoLiHoCcTM 20 KBT; cerogHs Takom ypoBeHb nnaHupyeTca obecneyu-
BaTb CONMHEYHbIMW NCTOYHMKaMU 3Heprn. B To e Bpems A5 NoNeToB B AanbHWUIN KOCMOC, B YHaCTHOCTW, A5 ocyLLe-
CTBIEHUSI TaKMX MaclTabHbIX MPOEKTOB, Kak akcneamumsa Ha Mapc, ncnone3osaHne AJY He MmeeT anbTepHaTUBHI.
AJY MoXKeT CryXnTb He TONbKO MCTOYHWMKOM 3HEPrnM Ans Xu3HeobecneyeHns akunaxa v NuTaHusa annapartypbl, HO
1 cpeacTBoM, obecneunBaloLLMm ABMKEHNE, B TOM YMCiie C NOMOLLbIO AAEPHOr0 pakeTHOro ABuraTens, TpaHcnopT-
HO-3HepreTU4Yeckoro Moaynsi, obecneyvBaioLLero BelBog annapara Ha opbuTy Unn BO3MOXHOCTb CMeHbl opbuThl. Ta-
Kasi ABYXpPEXMMHasi yCTaHOBKa C ypoBHeM moLlHocTu okono 100 kBT no3sonut ob6ecneunTb BbIBOA KOCMUYECKOrO KO-
pabnsa Ha pabouyto opbuTy, a Takke dHepronuTaHme Ha bonee HU3KOM YPOBHE MOLLHOCTH.

Cnncok Mcnonb3oBaHHbIX MCTOYHWKOB!
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3HTPONUA KAK MEPA XAOCA BO BCEJIEHHOMN

Benopycckuli 2ocydapcmeeHHbil yHUsepcumem UHpopMamuku U paduo3anieKmpoHUKU
MuHck, Pecnybnuka benapycb
Epémuna E. O.
Mornouko A.l1. — kaHO. mexH. Hayk, doueHm

BceneHHas — Haw 60nbLuo Heo603puMbIN A0M. I o4eHb xo4eTcsi, YTOObI Npouecchl B HEN ObiNn CTaburnbHbI, MOCKOMbKY
BCE Mbl 32aBUCKUM OT UX pe3ynbTaToB. /3yyeHne n NnporHo3upoBaHue Ux NpeacTaBnsieT 6e3ycrnoBHbIA MHTepec. SHTponus Beenex-
HOW MOCTOSIHHO MeHsieTCs. YYeHble MPOBOAAT Lenbli psg uccrnegoBaHuin, YTobbl onpeaenutb oblime 3akOHOMEPHOCTU U UMETb
BO3MOXXHOCTb cAenaTb BepHble MPOrHo3bl pa3BuTHs.

«Bce npoueccbl B MMpe NPOUCXOAAT C YBENMYEHMEM IHTPOMUM» — 3Ta pacxoxas opMyrnMpoBkKa npe-
BpaTuna aHTPOMNUIO U3 Hay4YHOro TEPMUHA B KaKoe-TO HEMPENoXHoe CBUAETENbLCTBO 0bpeyveHHon 6opbbbl YenoBeka
C OKpyxatwwmm ero 6ecnopsigkoM. Ho 4YTo B opurMHane ckpbiBaeTcsl 3a 3To huanyeckon BenuumHon? Bnepsble
TepMuH «3HTponusa» B 1865 rogy BBen Hemeukun dusnk Pygonbd Knaysuyc. Toraa oH nmen yskoe 3HayeHue u uc-
nonbL30Barcs B Ka4ecTBe OOHON U3 BEMUYMH ANS ONUCaHNs COCTOSHNS TepMOANHAMUYECKUX CUCTEM — TO eCTb, hu-
3MYECKMX CUCTEM, COCTOSALLMX M3 BOMbLLOrO KONMMYecTBa YacTuL, U CNOCOOHBIX OOMEHMBATLCA SHEpPrven un BewecT-
BOM C OKpyxatowlen cpegov. MNpobnema 3aknoyanack B TOM, YTO [0 KOHUA chOpMynMpoBaTh, YTO MMEHHO XapakTe-
pu3yeT 3HTPOMUS, y4YeHbI He cmor. K ToMy e, no npeanoXeHHON um opmyne MOXHO Oblo onpeaenutb TOMbKO
M3MeHeHue AHTponuu, a He ee abconTHOE 3HayeHne. YNPOLLEHHO 3Ty hopmyny MOXHO 3anucaTb kak dS = dQ/T.
Mockonbky Knayanyc Tak n He cmor cdhopMynmpoBaTth (U3NYECKUIA CMbICIT SHTPOMMM, OHA OCTaBanacb abCTPaKkTHbIM
noHaTnem o 1872 roga — noka aBcTpumckuin counsmk JNiogsur BonbLumaH He BbiBEN HOBYO hopMyny, NO3BONSOLLYIO
paccuutbiBaTh ee abconoTHoe 3HaveHne. OHa BbirnsaauT kak S = k In W (rge S — aHTponusi, k — koHcTaHTa bonbL-
MaHa, UMelLLas HEM3MEHHOe 3HaveHne, W — ctaTuctuyeckuin Bec coctosiust). bnarogaps atol popmyne aHTpo-
nus ctana NnoHMMaTbCs Kak Mepa ynopsifoveHHocTu cuctembl. Co BpeMeH nosienexus oopmynel BonbumaHa Tep-
MWH «3HTPONUSA» NPOHUK NPaKTU4ECKM BO BCe 06nacTu Haykm n o6poc HoOBbIMU NapagoKkcamu.

Bosbmem, k npumepy, acTpodusnKy 1 napy «4epHasi ablpa — nagaiwouiee B Hee Teno» (puc. 1). Ee BnonHe
MOXHO CYMTaTb U3ONMPOBAHHOW CUCTEMOW, @ 3HAYUT, SHTPOMMUSA TAKOW CUCTEMbI JOIMKHA COXpaHAaTbcsA. Ho oHa bec-
CnefHO McYe3aeT B YEPHOW Oblpe — BeAb OTTyAa HE BbIpBaTbCA HWM MaTepuu, HU U3ny4veHuto. YTo xxe npoucxoaut
C Hel BHYTpU YepHoW Ablpbl? HekoTopble cneumanucTbl TEOPUM CTPYH YTBEPXKAAIOT, YTO 3Ta 3HTPONUsi NpeBpaLlaeT-
CSsl B SHTPOMMWIO YEPHOW AbIpbl, KOTOPas NpeacTaBnseT cobon eanHy0 CTPYKTYPY, CBSI3aHHYIO U3 MHOMMX KBAHTOBbIX
CTPYH (3TO runoTeTuyeckme usmdeckne o6LEKTLI, KPOLLEYHbIE MHOTOMEPHBIE CTPYKTYPbI, KonebaHusi KOTopbIX NOpPO-
XOalT BCe aNeMeHTapHble YacTuubl, NOMsS U MPOYYI0 MPMBLIYHYO U3nKy). Bnpodem, gpyrve yveHble npegnaratoT
MeHee 9KCTpaBaraHTHbIN OTBET: nponasllias MHOpMauWs, BCE-Takn BO3BPALLAETCA B MUP BMECTE C U3MYyYEeHUEM,
UCXOASILLMM OT YEepHbIX ObIp.

AHTponusa BceneHHoM — 3TO, MONPOCTY roBops, Mepa xaoca (puc. 2). MNossnsaioTca paboTbl, B pamkax KOTo-
pbIX CneuManucTbl NbITAlTCA paccyuTaTb TOYHOE 3HayYeHue 3Ton Mepbl. OQHAKO OLEHKU TakOW BEIUYUHbI, KaK 3H-
Tponusa BceneHHon, 3HaunTenbHO oTnmMyarnTess — Ha 1-3 nopsigka. OTo CBA3aHO C TeM, YTO Mpu pacveTax Heobxo-
OMMO Yy4UTbIBaTh BIWSIHWE HA HEE He TONbKO HEGECHbLIX OOHLEKTOB, HO Y TEMHOW 3HEPrMKU, OCOBEHHOCTM KOTOPOW No-
ka nsyyatotcsi. [lo MHEHMIO YYEHbIX, CaMblM KPYMHbIM UCTOYHMKOM Becnopsiaka B HallemM MUpe SBNSOTCS Takue o6-
pa3oBaHuWs, Kak MacCUBHbIE Y CBEPXMACCUBHbIE YepHbIE ObIPbl.

CeszaHa Takke aHTponusi BceneHHow ¢ Teopuern GONbLIOrO B3pbiBa M rpsigyLlent TennoBon cMepTbio. Hacty-
NUTb TaKoe COCTOSIHNE AOIMKHO B TOT MOMEHT, KOra 3Ha4YeHve 3ToW BENMYMHbl AOCTUrHET Makcumyma. Torga B Co3aaB-
LLEVCS 3aMKHYTOM CUCTEME NEepPeCcTaHyT NPOMCX0aUTb Kakne-nmbo npoLecchl, HEBO3MOXHOM CTAHET TaKkKe XU3Hb.

Ewe oanMH napagokc, Maywmii Bpa3pe3 cO BTOPbIM Ha4yanom TepMoAMHaMMKU — 3TO CyLLEeCTBOBaHMe
1 PYHKLIMOHMPOBAHUE XUBbIX CyLLEeCTB. Beab Aaxe xuBas kneTka co Bcemu ee Guocnossmm membpaH, monekynamm
OHK v yHukanbHbiMM 6Genkamm — 3TO BbICOKOYNOPSAOYEHHAs CTPYKTypa, HE roBopsi yXe O LeNloM OpraHuame.
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Puc.1 — YépHas gbipa Pwuc.2 — BcenenHas

3a cyeT Yero cywecTByeT cuctema C Takon HU3KON 3HTponMen? STUM BONPOCOM B CBOEW KHUre «YTO Takoe XU3Hb
C TOYKM 3peHuns pur3nkmy» 3agancs 3HameHuTbIn OpBuH LLipeguHrep, cosgaTens TOro Camoro MbICIIEHHOTO 3Kcnepu-
MeHTa C KOTOM: «XKV1BOW OpraHn3m HemnpepbIBHO YBENMYMBAET CBOK SHTPOMMWIO, UMK, MHAYe, NPOM3BOAMT MOMOXK-
TernbHYI0 SHTPONWIO U, TakuM 0bpasom, NPMBNKaeTCst K ONacHOMY COCTOSIHWIO MakCMMarnbHOW SHTpONuW, nNpeactas-
nswowemy cobort cmeptb. OH MOXeT n3bexaTb 3TOro COCTOSHWSA, TO €CTb OCTaBaTbCS XMBbIM, TOMNbKO MOCTOSHHO W3-
BMeKas U3 oKpyxarLlen ero cpedbl oTpuuartenbHyto aHTponuio. OTpuuaTtenbHas 3HTPONMA — 3TO TO, YEM OpPraHu3Mm
nuTaeTca». XKMBOW opraHvMam nutaeTcs yrnesogamu, 6enkamu v xxvpamu. BeiCOkoynopsgoyeHHbIMUY, YacTo ANWHHbI-
MW MOSEKYnaMm CO CPaBHUTENMBHO HWU3KOM 3HTPOMUEN. A B3aMeH BblENsAeT B OKPYXatoLLyto cpeay yxe ropasao 6o-
nee npocTble BelecTsa ¢ 6onblueln sHTponve. BoT Takoe Be4HOe NPOTMBOCTOAAHME C XaOCOM Mupa.

Cnncok MCcnornb30BaHHbIX UCTOYHMKOB!
1. MpuroxuH, W. Mopsigok n3 xaoca: HoBbIV Avanor Yenoseka ¢ npupogoni / V. MpuroxuH, W. Cterrepc // M.: Mporpecc, 1986.
2. OTkuH, B.A. DHeprogmHamMuka (CUHTE3 Teopuii nepeHoca 1 npeobpasoBanusi aHeprum) / B.A. OtkuH // CIM6, Hayka, 2008. — 409 c.
3. O TepmogMHamMuyeckor HanpaBneHHOCTU MPOLLECCOB caMoopraHudauum [OnekTpoHHbIN pecypc]l. Pexum goctyna:
http://zhurnal.lib.ru/e/etkin_w_a. — [lata goctyna: 14.08.2009.
4. Bekenstein, J.D. Black Holes and Entropy (aHrn.) / J.D. Bekenstein // Phys. Rev. D. — 1973. — T. 7. — C. 2333-2346.

OPIrAHUYECKUE CBETOUINYYAIOLWMNE CBETOANOODbI

Bernopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3ieKmpoHUKU
MuHck, Pecnybnuka benapych
CumaHbkos A.A.
Cornoeeli H.l. — kaHO. mexH. Hayk, doueHm

B HacTosieln paboTe onucaHbl YCTPOWCTBO, NPUHLMMN AENCTBUS OpraHudeckux ceetomanydatowmx auogos (OCWI) nokasa-
Hbl MX OOCTOMHCTBA, HeJocTaTkn M obnacTe npuMeHeHusi. bonee nepcnekTnBHbiMu sBRsitoTca OCUI, co3gaHHble Ha rMOKUX no-
BEPXHOCTSAX, YTO NO3BOMSAET 3HAYUTENBHO NOBLICUTE 3 HEKTUBHOCTL BCEWN CUCTEMBI.

OCHOBHbLIM 311EMEHTOM CBETOM3MYYaKOLLMX ANOLOB SABMNSAETCA p-N-NEPEXod, NPeACTaBnaoWmMin cobo TOHKMI
CMON Ha rpaHvue Mexay ABYMSA MNonynpoBoAHMKaMK, obrajarliyMMu pasnuyHbiM TUMOM NPOBOAMMOCTU (p-TWN
n n-tun). B kayecTBe NONyNpoOBOAHMNKOBLIX MaTepuarnoB UCMonb3ytoTcs coeamHeHns A3B5, A2B6 nossonsioLme cos-
[aBaTb M3Ny4YeHns B pasnuyHbix obnacTsax cnektpa.

B HacTosiliee Bpems paspaboTaHa TEXHOMOMMS U3roTOBMEHNUS CBETOM3MYYaloLWLMX AMOO0B U3 OpraHUYecKmX
coeavHEeHWN, KoTopble 3(PdEKTUBHO M3MyyatoT CBET MNPV MPOMYyCKaHUN Yepe3 HUX JMEeKTPUYecKoro Toka. PyHKumo-
HanbHOWM YacTbio TaKMX ANOAOB ABMNSIETCA OBYXCMOMHbIA OPraHNYecknii matepuan, OguH U3 KOTOpbIX NPOBOAUT ObIp-
KW, UHXEKTUPYEMble aHOLAOM, a BTOPOWN — 3NEKTPOHbLI, MHXEKTUPYEMbIE KAaTOAOM, rae M NPOUCXOAUT usnyvaTtenbHas
pekoMOMHaUNst HocuTenen 3apsiaa.

OpraHuyeckme cBeToM3nyvaoLwmne Amoabl OTAMYaKTCS PSAOM NPEeUMYLLIECTB N0 CPaBHEHMWIO CO CBOMMU HEOP-
raHm4eckuMmn aHanoramv. Hanpumep, B oTnivmune ot obbl4HbIX CBETOM3NY4YaoLWMX AMOO0B, OpraHNYeckue He coaep-
aT TOKCMYHbIX TSDKENbIX 3NIEMEHTOB, HanpMMep — Mbllbsika, MPUMEHEHME KOTOPbLIX B 3MEKTPOHUKE Ha 3aKOHOAa-
TENbHOM YPOBHE B psiie CTpaH OrpaHMYeHo unm 3anpelleHo. B kavectBe MaTepuana aHoga obblYHO UCMONb3yeTcs
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OKCWA MHOMS, NEernpoBaHHbIA ONTOBOM, B Ka4ecTBe Katoda — MeTanmbl, Takve Kak anioMvHui 1 kanbummn. Ceetonsny-
YaLmMMn MaTepuanamMmm SBnsTCS HU3KOMOMEKYNSPHbIE OpraHnyeckne BellecTsa v nonmmepbl. [JoOCTOMHCTBOM Ta-
KMX CUCTEM TaKkKe ABNSEeTCH BO3MOXHOCTb MpuaaBaTth MM pasnuyHyto opmy. OgHako criefyeT OTMETUTb, YTO B Op-
raHU4YeCcKMx CBETOU3NyYaLWwmx guogax bonbLlioe KONM4ecTBO M3Ny4aemMoro M1 cBeTa UMM XXe 1 NornowaeTcs, 4To
NpuBOAUT K X HU3Kon adpcpekTmBHocTu. KM 6onbwmHctBa OCUL coctaBnset 20-30%. N3BecTHbIM cnocobom pe-
LWEeHNs 3TON Npobnemel sIBNSIETCS HAaHECEHWE CBETOM3Ny4aloLmnx YCTPOWCTB Ha MOBEPXHOCTb C BbICOKOW OTpaxa-
TenbHOW CNOCOBGHOCTBLIO, HAaNPMMep — Ha CTekrne, KoTopoe obecneynBaeT BbICOKYH SIPKOCTb MpU HU3KOM NoTpebre-
HuM aHeprun. BonbwmHcTeo OCU]-naHenen npom3BoanTCA Ha YKPEMNEHHOM TSXKEMbIMU MeTannammn cTekne, KoTo-
poe obecneunmBaeT BbICOKYIO APKOCTb MPW HU3KOM MOTpebneHun sHeprum. OgHako, Takue naHenu MMEKOT BbICOKYHO
cebecToumMOoCTb, KPOME TOro, OHM JOCTaTOYHO TSXKENble, HernMbkme u, Kak pedynbTar, XpyrnKue.

Ha pucyHke 1 npeactaBneHbl 3KpaHbl CBETOU3MYYaIOLWMX ANOL0B, NMOCTPOEHHbIE HA CTEKMSHHOW OCHOBE Ha
KOTOpOW MeXay NPOBOAHUKaMW pa3MeLleHbl opraHnyeckme nnéHku. Kaxapli nukcens NOnHOLBETHOW MaTpuubl CO-
CTOUT N3 TPEX SYEEK, CBETALMUXCH KPaCHbIM, CUHUM U 3enéHbiM LBeTamn. CyLlecTByeT ABE OCHOBHblE Pa3HOBUAHO-
CTMW Takux AMCNIEEB: NacCUBHbIE N aKTUBHbIE, OT/IMYAIOLLMECS CNOCOOOM yrnpaBneHns ssYenkamu.

MaccuBHas maTpuua cocTouTt
| OLED Active Matrix i ¥ M3 MaccuBa MUKCEMNen, K KOTOPbIM
. NnoABefeHbl MPOBOAHWKU:  aHoAbl,
pacnonoXeHHbIe NOCTPOYHO, 1 KaTo-
Obl, pasMmelléHHble  cTonbuamu.
Ynpaensawowmn curHan (Tok) nepe-
[a€Tca Ha MUKCenu, pacrnonoXeH-
Hble Ha NepecevYeHn NPOBOOHMKOB,
BO3MOXHa perynumpoBKa spKOCTH My-
TEM W3MEHeHUs HanpskeHus. Kak

: ) npaBuIo, 13-3a MHEPUMOHHOCTU Ta-
s KMe MaTpuubl WCTONb3YHTCS B He-

: OOMbLUIMX MOHOXPOMHbIX 3KpaHax —
Puc. 1. — OCWU[, NoCTPOEHHbIV Ha CTEKISAHHON OCHOB B Yacax, TenegoHax uim nopraTms-

HbIX nneepax. B akTnBHon matpuue
KaXKabl NUKCENb COCTOUT He TOMNbKO M3 OPraHW4ecKkoro CBETOANOAA, HO U M3 BKIMIOYEHHOIO NOCMeAoBaTeNbHO C HUM
TOHKOMNMEHOYHOro TpaH3ncTopa, KOTOPbIN U CAYXWT ANS ynpasneHns ceevyeHveMm. MNogaBaemMblii HA NUKCENWU cUrHan
KOMMYTMPYeTCsi TPaH3UCTOPOM, KOTOPbI cnocobeH nnaBHO M ObICTPO nepedaBaTb €r0 Ha yNpaBnsieMylo SUenky.
B HacTosiLee BpeMsi LBETHbIe 3KpaHbl MPUMEHSIIOTCA NPEeUMyLLECTBEHHO B CMapTOHaxX U KOMMYyHUKaTopax, a Takxe
B NMaHLWeTHbIX KOMMNbOTEPax U LMpoBbIX choToannaparax.

Hanbonee nepcneKkTMBHO HaHECEHME OPraHMYECKUX CBETOM3IYYaLWMX AMOA0B Ha MMBKy NONMMMEPHYH Noa-
NOXKy. Takov NoAxod MOXeT OKka3aTbCs NOMEe3HbIM AN CO3AaHMNsA KOMMbIOTEPHBIX AUCMNEEB, KOTOPbIE MOXHO CBep-
HyTb B PYIIOH, cBeToM3nyyatowmx oboes, a Takke rmbkux cotoBbix TenedoHoB. B yHuBepcuTeTe TOPOHTO HaLmm
cnocob pa3smellaTb opraHMyeckue cBeTousnyyarmoLme ANOAbI Ha MMBKMX NOBEPXHOCTAX, COXPaHAs U Aaxe yBenuun-
Bas nx adpekTnBHOCTL. BMecTo Toro 4tobbl HenocpeacTBeHHO HaHocuTb OCU] Ha cBeTooTpaXartoLLyo MNoAMNOXKY,
uccnegoBaTenu co3gany TPEXCIONHYI0 cUcTeMy, BKIoyatoLwyto B cebs rubkyto nognoxky, cBeTomsnyyaoowmin gunoga,
a Mexagy HUMW — ynbTPaTOHKWI CBETOOTpaXatoLwuin Criol, CNocobHbI M3rmbaTbcst OQHOBPEMEHHO CO BCEW CUCTEMOMN
(prcyHOK 2). 3TOT CBETOOTPaxXalLWuii Cron, coctoAwmni n3 okenaa TaHtana IV (Taz0s) TonwmHon 50-100 Hv, no3Bo-
nseT yBenMyMTb CBETOM3IYyYatoLyto 3P EKTUBHOCTL HOBOW cucTeMbl 40 63%.

Takne pocTmke-
HWS  MMEKT OrpoMHOe
3HayeHWe Ans pasBuUTUA
OpraHU4YecKon OMTo3rex-
TPOHWKW, OOHAKO CTOU-
MOCTb TEXHONOTMN Harbl-
nenna cnosa TaOs Mo-
XeT cTatb npobnemon
Ons MaccoBOro  Mpous-
BOACTBA JelueBblX Mb-
KX OpraHnyeckunx cBeTo-
n3ny4aroLmx AMoJoB.

Bbi3biBaeT uHTe-

pec TexHonorusi, KoTto-
pasa Nos3sBonnT pacTarv-  pyc, 2. — Cxema ycTpoiictea OCW[, pasMeLLieHHOro Ha AeLleBoil r1BKoi NoNMMepHOil NOAMOXKE
BaTb opraHun4eckue 1 CHaGXXEHHOro MeTansIMYeckMm 3MeKTPoAaMI
avopbl. KntoveBbiM ane-
MEHTOM HOBbIX MTMOKMX CBETOU3MNYy4aloLLMX ANOA0B ABNSETCA NPO3PaYHbI 3NEKTPOA, M3roTOBMEHHbIW N3 HAHOMPOBO-
noB cepebpa, nermposaHHbIX parMeHTamm okcmaa rpadeHa. B gaHHom cnyyvae okewa rpadeHa urpaet ponb npu-
nosi, oxBaTblBas cobov coeanHeHHble HaHOMpoBoda M obecneunBas MX KOHTakT. Takon cnocob coeanHeHUs No3Bo-
nset obecneumsaTtb HENOABMXHOCTb HAHOMPOBOAOB APYr OTHOCUTENBLHO ApYyra NpW pacTArMBaHWKM anekTpoaa, B Npo-
TUBHOM Crly4ae CMelleHne NPoBOAOB MOBbLILIAET ANEKTPUYECKOe COMPOTUBIIEHNE CUCTEMbI. Takol rmbkuii cBeTons-
nyyarowmin auon MoxeT ObITb PAaCTAHYT Ha ANMUHY, NPEBbLILLAIOLLYI0 ero ncxogHble pasmepbl Ha 130%, coxpaHsia npu
3TOM M3ryyaTenbHyt0 CNOCOOHOCTb (PUCYHOK 3).

Organic

Aluminum
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[ns nonyyeHns anekTpoaos 6binun NCnosb3o- O soldered AgNW networ Fully stretchable PLED
BaHbl )parMeHTbl CTekna, NokpbITble HAHONMPOBOAA- mmr
MU 13 cepebpa, B KONNOMOHOM pacTBope, coaepxa- 4
lweM yvacTuubl okcvaa rpadpeHa. bnarogaps anek-
TpocTaTUYeCKUM B3aMMOAENCTBUSAM YacTUYKN OKCU-
Ja rpadeHa npoYyHO CBA3bIBANUCb C KOHTaKTUpYHo-
LWMMK HaHonpoBodamu 13 cepebpa. Ha cnepgytolem
aTane paboTbl nccrnegoBaTeny NOKPbINIM HAHOMPOBO-
[a cnoem ypeTaH-akpuroBOro MoHoMepa, nonume- e
pusaumsa kotoporo 6bina nHuummposaHa. Korga uc- |_
cneposaTtenu oTwenywmnnyM o6pasoBaBLLyOCS NOMuU-
MEPHYI0 MSIEHKY, CUCTEMa HaHOMPOBOA/OKCUA rpa- Strain=130%
deHa yxe okasanacb BHEAPEHHOMW B NOMyYeHHbIN Pvc. 3. — MonuMepHbIit CBETOM3MyYaloLLnii AVOA,

nonumep. lonyyeHHast anacTUyHas nneHka okasa- U3TOTOBMEHHBIN C MPUMEHEHNEM MMBKUX 3N1EKTPOA0B-NIEHOK
nacb Ha 5% npo3padHee 1 Ha 35% 6Gonee anekTpo-

npoBofHasi, YeM MOMMITUMEHOBas MIeHKa, MOKPbITad CMOeM OKCUAOB MHAMA-0MOBA, UCMNOfb3yemas B HacTosee
BpEMsl B KayecTBe 3NEKTPOAO0B AN TMOKMX ONTO3NEKTPOHHBIX YCTPOUCTB. Ha 3akntountensHoOM aTane opraHnyeckuia
cBeTomanyYaoLwmn amog 6bin NonyyYeH 3a cYeT TOro, YTO B NPOCTPAHCTBO MeXAY ABYMSI 3raCcTUYHBIMU SMEKTPOnpo-
BOAHbLIMU NrieHKkamu Gbin BOXEH OpraHMyeckuin nonuMep, nany4vatowmin 6enein ceet. NonyvyeHHoOe yCTPOMCTBO B pa-
604eM COCTOSHMM MOXKHO BbINO OAHOKpPATHO pacTaHyTb Gonee, Yem B [iBa pa3a OTHOCUTENBHO €ro CXOAHbIX pa3me-
poB. Ecnu xe nonvmepHbI cBeTomanyyaowmii avoa pactarmeanu Ha 40% OT MCXOA4HbIX pa3mMepoB, YCTPOWUCTBO Bbl-
nepxwueano 100 UMKINOB pacTshkeHue/cxartme.

Crnm1CcoK MCMosb30BaHHbBIX MCTOYHUKOB!
1. KypamuwmH, B.A. / B Mupe Hayku. — 2013. — Ne10. — C. 69-71.

BOOOCOAOEPXAWUWUWE TUBKUE 3 KPAHBbI
OQONEKTPOMATHUWTHOTIO UW3NYYEHMWA
C PACLLMPEHHBIM ONATNA30OHOM PABOYUX TEMIEPATYP

Benopycckutli 2ocy0apcmeeHHbIl yHU8epcumem UHgopMamuku U paduo3reKmpoHUKU
MuHck, Pecnybnuka benapycb
so3desa H. B., Teepdosckull A. A.

lMosHsik A. A. — KaHO. ¢pus.-mam. HayK, OoueHm

WccnenoBaHbl BNvsiHUE TEMNEPATYpbl Ha SKPaHWPYHOLLME XapaKTePUCTUKe TMBKMX BOAOCOAEPKALUMX HAHOKOMMO3UTHBLIX pa-
[MOMOTMOLLAILLMX MaTEPUAsIOB Ha TEKCTUINBLHOW OCHOBE B Anana3soHe YacToT 8—12 IMu. MokasaHo, YTo MPUMEHEHWE NOPUCTbIX MaTe-
pUarnoB C BbICOKOPa3BUTON MOBEPXHOCTLIO, @ Talke HAHOCTPYKTYPUPYHOLLIMX OBABOK 1 KOMMOHEHTOB pacTBopa NPensiTCTBYET CHUXe-
HUIO 3hPEKTUBHOCTY IKPAHUPOBAHWSI BOAOCOAEPXKALLMX SKPAHOB 3I1IEKTPOMArHUTHOTO U3MyYeHVst Npy oTpULaTenbHbIX Temnepatypax.

CoBpeMeHHbIE KOHCTPYKLIMIN 3KPAHOB 3NEKTPOMarHUTHOro nanyyeHust (M) obbl4HO BktoYaoT kKOMGUHaLMIO Ma-
Tepuanos ¢ NPOBOASALLMMMU U MArHUTHLIMW NOTEPSIMU, MHOFOCTIOMHbIE CTPYKTYPbl HA OCHOBE MOMUMEPHbLIX MaTpuL, 3anor-
HEHHbIX MPOBOASALLMMM U MarHUTHBIMK NopoLlkamun. Popmy, pasmepbl, COCTaB, KOHLEHTPALMIO YacTuL, Y X COOTHOLLIEHNE
BapbMPYHOT, YTO MO3BOSISIET U3MEHSATb AMNEKTPOUINHECKME U SKPAHUPYIOLLIME XapaKTEPUCTVKM TakX MaTepumaros.

M3BecTHO, 4YTO AMCTUNNMpoBaHHas Boda obnagaeT CBOMCTBOM XOpoLlo nogaensats AMW, yto obycnoenusaet
NepcrnekTMBHOCTbL pa3paboTKM KOMMO3ULIMOHHBIX 3KPaHOB C BOAOCOAEPXKALLMMW HaNoMHUTENAMU pas3fnnyHoro cocra-
Ba (pacTBOpamMu KUCIOT, CONEN, rensmm, cycneHausiMu, neHamm) [1].

B pabote [2] npeanoxeHo co3paBaTtb akpaHbl OMW Ha OocHOBe KanummnsipHO-NMOPUCTLIX MaTpuL, BHYTPEHHEE
NopoBOE MPOCTPAHCTBO KOTOPbLIX 3aMNOMHAETCA pacTBOpaMu 3MEKTPONIUTOB, YTO OOYCMNOBNMBaET UX anekTpodusmnye-
CKMe, a criefoBaTeNibHO, U SKPaHMPYIOLLIME XapaKTepUCTUKA. Ha CBOWCTBa BNaroCoAepXallumMx mMaTtepuarnoB BrvSOT
KaK mapameTpbl CTPYKTypbl CamMoOi MaTpuubl, Tak U CBOWCTBA MCMOMIb3YyEMOro pacTeopa, T. €. NPOBOAUMOCTb U An-
anekTpuyeckas NpoHnuaemoctb. O6nacTb CyLecTBOBaHMSA BOAbI B XXMOKOM COCTOSHMU HaKNaablBaeT €CTECTBEHHbIE
orpaHnyeHns Ha 3hPEKTMBHOCTL €€ NPUMEHEHUS B KQYEeCTBE KOMMOHEHTa paguonornowarwmnx matepmanos. Oa-
HaKO CYLLECTBYHT MOMbITKA pacluMpuTb AManasoH paboymx TemnepaTtyp BOAOCOAEKALLMX MaTepMarnos, Hanpumep,
B CTOPOHY MOBBILLEHHbIX 3Ha4YeHun (6onee 100 °C) [3].

Ons cosgaHusa rmbkux KOMNO3UTHBLIX BogocoaepXawmnx skpaHos AMU, npegHasHadyeHHbIX A4ns paboThl
B pacLUMpPEHHOM B CTOPOHY oTpuuaTenbHbiX TeMnepaTtyp AnanasoHe, Obino NpeanoxeHo UCnonb3oBaTb KOM-
NMOHEHTHI, BbINOMHSALLWME criegyowmne QyHKLUN.

MonMakpunoOHUTPUIbHOE TEKCTUMNbHOE CBEPXYMMOTHEHHOE MalUMHHO-BA3aHOEe MOMoTHO — rubkasi OCHOBa
KOMMO3UTHOrO 3KpaHa W oTYaCTU CTPYKTYPUPYOLLUIA MaTepunan, obpasyowuin pa3suTyio CUCTEMY Kanunnsipos C K-
POKMM AManas3oHOM (OT MUKPOMETPOBOro A0 HAHOMETPOBOr0) UX pa3mepos [4].

LUyHrMT unu akTUBHbLIA yronb B BUAE MUKPOAMCNEPCHOro NMopoLlka — 3NEeKTPoNpoBoAsLUne MaTtepuansl, oa-
HOBpeMeHHO, bnarogaps HaHOCTPYKTypupoBaHuio [5—8] 1, kak cneacTeme, pa3BUTON MOBEPXHOCTU, CHUXAKOLLME TEM-
nepartypy 3amep3aHus copbupoBaHHOW BoAabl (pvc. 1) W, HAPsiQY C 3TUM, CHWXaloLWMe 3aBUCUMOCTb pajuvornorno-
LaKoLWmMX CBOMCTB BOAbI OT YacToTbl MU [9].
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Monueuxunossii cnnpt (MBC) B BUae rmaporens — gobaeka, NpenaTcTByoLas ceaMMeHTaumnm n ctabunmnsm-
pylowasi pacnpegerneHme nopoLiKoobpasHOro HanonHUTENS B 06bemMe KOHCTPYKLMU 3KpaHa M OQHOBPEMEHHO 3d-
hekTMBHO npensaTcTBylollasd obpa3oBaHUO CTPYKTYpbl NbAa 3a CYET CO3[4aHWs HaHOPa3MEpPHOW CTPYKTYpbI rens
n 6narogaps o6pa3oBaHMI0 MPOYHBLIX BOAOPOAHBIX CBA3en ¢ monekynamu soasl [10, 11] (puc. 2).

Xnopva kanvsa BBeAEH AN MOAMMUKALMU COBOKYMHOW CTPYKTYPbl raporens u M3MeHeHust ero pagmonormno-
LaoLWMX 1 paamoakpaHupyowmx csoncts [12, 13]. NMoboyHoe, HO HEManoBaXXHOe BMMAHME — CHUXEHUe Temnepa-
Typbl 3aMep3aHusa cuctembl. CriegyeT OTMETUTb, YTO 3TO OAHA U3 HEMHOMMX A00aBOK N3 YMcna N3yYeHHbIX, HE Npu-
BoAsLas K koarynauum pacteopa NBC. Okasanock Takke, 4to pacteop BC ¢ pobasnernvem 1 M xnopuga kanus
CO BpeMeHeM npeBpaLlaeTcs B reflb HeobpaTtumo, 1 Npu HarpeBaHun BNNOTb 40 TeMnepaTypbl 4ECTPYKLUMM NONUme-
pa B XWOKOE COCTOsIHME 0OpaTHO He NMepexoauT, YTO CABUraeT BEPXHIOK rpaHuLy AvanasoHa pabounx TemnepaTyp
9KpaHoB, Kak MUHMMYM, o 100 °C.

B kauecTBe HanonHUTenen TeKCTUINbHbLIX MaTpUL, MCMONb30Bany AMCTUNNMPOBaHHY Boay, 1 M pacTeop xro-
puaa kanus (KCl), pacteopsl BC B Boge 1 B 1 M pactBope xnopuaa kanus, NnpurotoerneHHble 13 pacyéta 88 r cyxo-
ro MNMBC Ha 1 nuTp pacTtBopa. Takoe KonnmyecTBoO NonuMmepa CoOTBETCTBYET YCNOBHOMY 2 M pacTBopy NOBTOPSIOLLMX-
CSs1 COCTaBHbIX 3BEHLEB Makpomornekynbl. Kpome Toro, 6b1nm npurotoBneHsbl e cepum 06pas3oB, coepxallmx rene-
BO-MOPOLLKOBbIE HanonHutenu: avokeug tutaHa (TiOz) B MoaMdmKkaumMm aHaTtas, LWYHrUT U akTUBHbLIA yromnb (Caxr)
Mapku BAY, pacnpegenéxHblie B pacteopax NBC n NBC+KCI.

Mocne nponuTKM pacTBopaMy M B3BELLUMBAHUS M3Mepsnn KoadpduuneHTbl nepegayn S21 n otpaxeHuns S11
OMMW o6pasuamu. 3atem ux nomewianu B MOpO3NbHYto kamepy Ha 24 4. Mocne atoro obpaseL, NnomeLLanu Mexay
BOMTHOBOAHBIM ¢naHuamu |/|3mepMTeanom yCcTaHoBKM. [Insi KOHTpons TemnepaTypbl MCMONb3oBanv TEennoBu3op
MobIR M4 (cnekTpanbHbii anana3oH 8—12 mkm) c¢ paspelueHvem 0,12°C.
MorpelwHocTb n3MepeHust abCcomnoTHBIX TemnepaTyp No abcontoTHO YEPHO-
My Teny no Bcemy Moo 3peHus npubopa coctasnseT +1°C.

[ns nccrnefoBaHUs 3KPaHUPYIOLLIMX XapakTepUCTUK CO3aaHHbIX 00-
pasuoB 3akpaHoB OMW uvcnonb3oBanu naHopamHble nameputenu KCBH
n ocnabnexus. Mo nony4yeHHbIM YacTOTHLIM 3aBUCUMOCTAM KO3 ULMEH-
TOB nepefayn v oTpakeHusi, U3MepPeHHbIM MPU KOMHATHOM TemnepaType
(298 K), S21 n S11 cooTBETCTBEHHO, W Mocre 3amopaxuBaHus (258 K),

| S21* n S11*, paccunTbiBanu ux nameHenue, ab:

AS21

Puvc. 1. — ®parmeHT CTpyKTypbI AS11
npomépaLuero nopuctoro tena [9]:
1 — He3amep3atoLme NNEHKM BOAbI;

ANV
S21* - S21; a 0

S11 - S11*. Hp H_ Hy Hy H M

WccnepoeaHnst nokasanu, BO- | |

2 - néa; 3 — yacTvubl nopucToro Tena;  1EPBBIX, 4TO BO BCeX Bes nckiiodeHns /O\H /'O\H
4 — dhasa rasa; 5 — Heaamep3aloLMe cryvasix - 3amopaxwvsaHue 06pasuoB  H - H .~
npocroliku Boas! NPMBOAUT K YBEMUYEHUIO MX KOI(hdM-
UMeHTa nepefayn n yMEeHbLUEHNIO KO-, | Hy H Hy | Hy

achdumumeHTa otpaxeHus. Kak n cnegosano oxuaartb, KoadhdpuuneHt nepegaumn —C —ﬁ—C —C—=cC —g—C -
OMMW obpasua TKaHW, NPONUTAHHOIO AUCTUINIMPOBAHHbLIA BOAOW, CYLLECTBEHHO

yBenu4ymMBaeTcs Npu 3amopaxusaHun (B cpegHem Ha 12 gb). Heckonbko Heoxu- ,,0\

AaHHbIM siBNsieTcsa ToT dhakT, 4To 06pasLbl, NponuTaHHble renem MNBC u pacTeo- H

pom KCI, obnagatoT 6nmskumm 3HadeHusmmn AS21, B To BpeMs kak obpasel, co- K
aepxawmn renb NBC B cmecn ¢ KCI, nameHsieT cBou CBOWCTBA HECKOSbKO

B MeHblLeil cTeneHn (AS21 meHee 11 AB), 4TO MOXHO OBBLSCHUTL COBMECTHbIM ~H~e M- = H-o = H-
BO34ENCTBMEM HaHOCTPYKTYpUpYlLMX A06aBOK, B3aMMHO YCUNMBAKLWMX CBOE 6 ? T T
BnusiHue. KoaddumumeHT oTpaxeHus obpasuos ¢ Bogon n NBC B kayectBe npo- Hy Hp Hy Ho

MUTOK NOCME 3aMOpPaXMBaHUs He NOAAAETCS U3MEPEHUIo BCIeACTBME MamocT — © 5 © &4 © §  ©

3HaveHun, a AS11 obpasua c NBC+KCI coctaensieT okono 4 gb. NameHeHne ak-
PaHUPYIOLLMX XapakTepUCTVK Mpu oTpuuaTenbHOM TemnepaTtype akpaHa OMMU,
copgepxalero cmecb NMBC+KCI, oxngaemo meHbLue, YeM ans o6pasuoB C 4nc-
Ton Bogou, renem MNMBC n pactBopom KCI. Jllo6onbITHO OTMETUTL, YTO Yy 0bpas-
ua, nponuTtaHHoro pacteopom KCI, npu cylecTtBeHHOM BO3pacTaHun Koadu-
LuueHTa nepepayu, KO3MOULNEHT OTpaKeHnsa ymeHbLlumnces muwb Ha 1,5 ab. Be-
POSITHO, 3TO NPOMCXOANT MO NPUYMHE pa3geneHns NpPonuTbIBaKLWEro pacTeopa Ha Ase asbl — hasy nbga co 3Ha-
YeHMeM OTHOCUTENbHOW ANIMNEKTPUYECKON NPOHNLLAEMOCTM CyLLECTBEHHO MEHbLUUM, YeM y BoAbl, U hady pacTeopa
KCI ewie 6onbLuen KOHLEHTpaLmmn u ele 6onee CHWXKEHHbIM € NO CPaBHEHUIO ¢ ncxogHeiM 1 M pactBopom, HO obna-
AaloLLen BbICOKOW 3MeKTPONPOBOAHOCTLIO 1 addpekTmBHO oTpaxatowenn CBY-nsnyyenne. ina scex yrnepoacoaep-
Xallmx HanonHuTenen xapakrepHa crnabble naMmeHeHust koadguumneHTa otpaxenus (0,5-1,5 ob) npu 3amep3aHuy,
MOCKONbKy ero ob6ycnoBnMBatoT HanMume nposoasLwero yrnepoga. Ecnu npuHatTs BO BHUMaHUE 3KCNepUMeHTanbHoO
noaTBepPXAeHHbIN BbiBOA 06 onpeaensiowemM BNusHUM Bogel Ha ocrnabneHne OMW nogo6HbIMKM KOMMNO3UTHBIMK Ma-
Tepuanamu, TO CTAHOBUTCS SICHOW MpUYMHA CyLECTBEHHOro pasnuuns koadduuMeHToB nepegadn 3Tnx obpasuos
¢ pobaskon xnopuaa kanust u 6e3 Hee nocne ux oxnaxaeHus. B obpasuax 6e3 4obaBKku CUIIBHOMO 3MEKTPONMTa Npo-
MCXOAMT KpucTannuaaums Boabl B nonocTsix matpuubl NBC u o6pa3oBaHWe KOMMNO3WTHOrO KpUOrens, kak crneact-
BME — CYLLECTBEHHOE CHWDKEHWNE 3HaveHus €, 1 pocT S21. ObpaseL C NOPOLLUKOM LUYHIUTa, pacnpegeneHHblM B rene
MBC+KCI, xapakrtepusyetcsd MUHMManbHbeiM n3ameHeHnem AS21 (AS21 okono 4,5 ab), aHanorM4yHbIA HanonNHUTENb
¢ Car xapaktepusyeTcst 3HadyeHvem AS21 okono 8,5 ob; pasHuua, Ha Moii B3rnsia, 0GbsACHSAETCS Nroxow agcopoum-
el NoNAPHOro pacTBopa NOBEPXHOCTbLIO YN (SBNASICb HENONAPHBIM MaTEPUanoMm, akTUBHBINA Yrofb 0COBeHHO Xopo-
Lo agcopbupyeT yrneBoAopOAbl U X NPoM3BOAHbIe, criabee — cnupT, aMMuak, BoAy U Apyrvie nofsipHble BelecTsa
[14]) v HamHOro nyuyllen — LWYHINTOM, coAepKallMM 3HaYMTENbHOE KOMMYECTBO MOMSPHbIX COoeauvHeHun (npexae
Bcero SiO,) B cBoeM cocTtaBe [15, 16]. Takum obpa3om, pa3BuTas HAHOCTPYKTYPUPOBaHHasA NOBEPXHOCTb LUYHrUTa

Puc. 2. — Mex- (a)

1 BHyTpUMOnekynsipHble (6) accoumathbl
CUHAMO- U U30TaKTUYECKMX YHaCTKOB
makpomonekynbl [BC B cTpykType
maporens [11]
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Puc. 3. — N3meHeHune koahuLmeHToB nepefayum (a) n otpaxeHus (6) B AgnanasoHe vyactoT 8—12 My,
npv U3MeHeHUn TemnepaTypbl B Npegenax 258 — 298 K

CYLLECTBEHHO nyyLle MoanduLMpyeT 1 cTabunusnpyeT CTPYKTYpY XMOKon dasbl, npegynpexagas samep3saHue cylle-
CTBEHHOI ee YacTW Kak 3a CYeT AOMNOSHUTENbHON NoNApM3aLnmM Monekyn Boabl, Tak U B pe3yrbTaTe AOMNONHUTENbHO-
ro CTPYKTYpupoBaHus rugporens us-3a s3anmogernictasus OH-rpynn MNBC ¢ nonspHon cocTaBNALWEN LLYHIUTa.

KomnosuTHbI akpaH, cogepxalummn nopowok TiO,, pacnpegeneHHbin B cmecu NMBC+KCI, namenunn npu 3amo-
paXvmBaHWM CBOM CBOMCTBA, NOA0OHO TEKCTUNBHOW MaTpuue, coaepxallen HanonHutens NMBC+KCI. 3to o6ycnoene-
HO TeMm, 4TO rpyboancnepcHbIi MOPOLLOK OKCMAa TUTaHa C OTHOCMTENbHO HEBLICOKOW yAenbHON niowaibio noBepx-
HOCTW He MEHSIeT B CYyLLEeCTBEHHON Mepe CBOWCTB WUCXOOHOW reneBoil MaTpulbl U He SBNSETCA NPOBOASALLMM MaTe-
puanom, B pe3ynbtate AS21 Takoro akpaHa eLle Bbille, YeM Y komrnosuTa ¢ HanonHutenem Cy+lMBC+KCI.
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AHAJIN3 COBPEMEHHbIX BUOJIOTMYECKUX METOAOB OYUCTKU
CTOYHbIX BOL

Benopycckuli cocydapcmeeHHbIlU yHU8epcumem UHopMamuKku U paduo3aneKmpoHUKU
2. Murck, Pecnybnuka benapycb

LleliHa A.®.
Muxriok T. ®@. — kaHO. 6uorn. HayK, doueHm.
CTOYHBIMU BOAaMM Ha3bIBaOTCA BOAbI, UCMONb30BaHHbLIE MPOMBbILLNEHHBIMWA, KOMMYHalMTbHbIMWU NPEeanpUATUAMU, a Takke HaceneHu-

eM. B 3aBricMMoCTM OT ycrnoBuin 0b6pa3oBaHWsi CTOYHbIE BOAbI NMOAPa3aensitoTcsl Ha: aTMOCcEpPHbIE (AOKAEBbIE U Tarble); FOPOACKME, BKIHO-
YatoLLie BbITOBbIE U XO3ANCTBEHHbIE BOb!; CEMbCKOXO3SANCTBEHHbIE; MPOMbILLIIEHHbIE U Ap.

ATMOChepHbIe CTOYHbIE BOAbI — 3TO BOAbI, HECYLLME MACChl BbIMbIBAEMbIX, afcopoupyeMbIx 13 BO3dyxa Nomsto-
TaHTOB (3arpsi3HUTENEN) NPOMBILLIIEHHOTO NPOUCXOXAEHMS. [py CTEKaHUM MO CKIMOHaM, TEPPUTOPUSIM HACENEHHbIX MyHKTOB
1 NMPOMBILLNIEHHBIX NPEANPUSITUIA AOXAEBbIE U Tarble CTOYHbIE BOAb! AOMOMHUTENBHO YBMEKAIOT C COOOM Macchl pasrmyHbIX
BELLIECTB, HAXOASLUMXCS HA MOBEPXHOCTU 3TUX TeppuTopuit. OCOBEHHO OMacHbLI CTOKU C TEPPUTOPUIA COBPEMEHHBLIX FOPOAO0B,
MPOMBILLMEHHBIX U CENbCKOXO3AMCTBEHHBIX NMOWAA0K, Hecylume HedTenpoayKTbl, MexaHudeckue npumecn (ObIToBON 1
NPOMBILLIEHHBIN MYyCOpP), MHOTME MUHEParbHbIE M OpraHNYecKne BELLECTBA, B TOM Yucne deHorbl, KUCMOTb! U ApYrve XUMu-
Yeckue COeaMHEHUs!, HanpUMep, TETPa3TUICBUHELL.

lopoackve CTovHble Boabl — 9TO BOAbI, BKIHOYAKOLLME NPENMYLLIECTBEHHO ObITOBbLIE CTOKM, COAepXaLlme NPOayKTbI
X13HeaenaTenbHOCTY Yernoseka (pekanum, coeanHeHus asota n poccopa), aetepreHtsl (CIMABbI), MUKpoOpraH13mbl, B TOM
yncre naToreHHbIe.

CenbCKOXO35INCTBEHHbIE CTOYHBLIE BOAb! — 3TO BOAbl, 0O6pa3ytoLLMecst MpM CMbIBE C MMOLLAA0K U MOMELLEHWIA CO-
Oep>KaHnst XKXMBOTHBIX, MECT Pasrpy3kn U XpaHeHust yaoOpeHui 1 MHCEKTULMAOB, a Taioke Npy CMbIBe 3TUX BELLECTB C Nosnew
aTmMocepHbIMM 0CagKamuy 1 NPy OPOLLIEHWM NIOLWaaen.

MpOMbILLNEHHbIE CTOYHbIE BOAbI — 3TO BOAbI, KOTOPLIE 0OPA3yTCs B TEXHONOMYECKMX NPOLIECcCax pasnuyHbIX OT-
pacnel NPOMBILLIEHHOCTM, CPeay KOTOPbIX B HAMGOMbLUMX KONMMYECTBax NoTpebnsaoT Body U OTBOAAT B BOAOEMbI CTOYHbIE
BOAbl YepHasl M LBETHas MeTannyprusi, ropHodoObiBatoLasl, XMMUYEcKasl, NEeCOXMMMUYECKasi, Lenmniono3Ho-OymakHas,
HedTenepepabaTbiBaloLLas NPOMBILLIIEHHOCTH.

Buonormueckue MeToabl OYMCTKM 3aHMMaIOT NepBOe MECTO Mo o6bemMy obpabaTbiBaeMbIX CTOYHBIX BOA CPEAN BCEX
M3BECTHbIX MeTo0B. Hanbornbluee pacnpocTpaHeHUe OHU NOMYYUNU B TEXHOMOMM OYMUCTKU XO3AWCTBEHHO — ObITOBbLIX, rO-
POACKUX U MPOMBILLMEHHBIX CTOMHBIX BOA, MPUOPUTETHLIMU 3arpPAA3HSIIOLLIIMUY KOMIMOHEHTaMU KOTOPbIX ABMATCH COeQMHEHUS
pasnn4YHbIX KNaccoB.

Buonormueckne mMeToapbl NpeaHa3HaveHbl Ans U3BMEeYEHUs U3 ObITOBBLIX U MPOMBILLIIEHHBIX CTOYHBIX BOA, TOHKO-
[OVCMEPCHBIX, KONMMOMAHLIX U PACTBOPEHHBIX B HUX OPraHWYeckux BeLecTB. MpUMEHSIOTCS OHM 0ObIYHO Mocne TOro, Kak K3
CTOYHbIX BOZ M3BMNeYeHbl rpyboamncnepcHble NpUMecH.

B ocHoBe MpoLeccoB GMONOMMYECKOM O4YUCTKM CTOYHBIX BOA, NEXUT BMOXMMMYECKOE OKVCIIEHNE OPraHNYecKunx 3a-
rPSI3HEHUIA MMKPOOPraHM3MaMy akTUBHOTO mria B a3pobHbIX (B MPUCYTCTBUM KUCTIOPOAa) UM aHaapobHbIx (6e3 AocTyna Kuc-
nopoaa) ycnosusx. Mpn 9ToM ncnonb3yeTca CrnocobHOCTb MUKPOOPraHN3MOB MOTPEONATL B KayecTBe MMUTaTenbHOro cyo6-
cTpaTa MHOrMe OpraHMyeckue BELLECTBA U HEKOTOPbIE HEOPraHNYECKME COEAMHEHMST (OpraHNYeckue KACTOTbI, CnnpTel, 6en-
Ku, YrMeBoab! U T.4.), KOTOPbIE SBMSIOTCA ANs HUX UCTOYHUKamK yrnepoaa. Heobxoavmble Anst XKM3HeAeATENbHOCTU MUKPO-
OpraHn3moB a3oT, hocdop, Kanuii OHM MOMYYAT U3 PA3NUYHBIX COEAMHEHUIA: a30T — U3 aMmMUaka, HUTPATOB, aMUHOKUCIIOT U
ap., hocdop 1 Kanun — 13 COOTBETCTBYIOLLMX MUHEParbHbIX CONEN.

Cxema OTCTanBaroLLEro aspoTeHKa Ha OCHOBE aKTMBHOIO Wria NpeacTaBrieHa Ha pucyHke 1.

Jona omcmouions

Ombed puseeniod
dod

(4
-

Bmex coyiod
Fadss

Puc. 1 — OtcTanBatouii aldPOTEeHK Ha OCHOBE akKTUBHOIo una
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Y4acTBysl B KOHCTPYKTMBHOM W 3HEPreTUveckoM oBMeHe >KMBOW KIeTKW1, OpraHnYeckvie BeLLecTBa npeTepnesaroT
CINOXHble XMMUYeckne 1 Gronoruyeckue npespalleHusi. B pesynbtate katabonunyeckux NpoLEeCccoB NPOMCXOQMT pacnag 3Tux
BELLIECTB C obpa3oBaHneM Bornee MpoCTbIX OPraHNYECKUX HUSKOMOSEKYNSAPHBLIX COEANHEHWI, YacTb 13 KOTopbIX NMbo noa-
BepraeTcs danbHerwemMy okvicnenmo o CO2 n H20 ¢ BblaeneHnem aHeprum, nnbo npespallaeTcs B NpodykTbl MeTabo-
nu3ma, a apyrasi 4YacTb Mcnonb3yeTcs Anst GocnHTe3a B NpoLieccax aHabonuama.

B npouecce nnTaHns MUKPOOPraHU3Mbl NMOSy4aloT MaTepuarn Ans CTPOEHWS CBOEro Tena, BCIeACTBME Yero npomc-
XOAMT MPUPOCT MX Macchl (GMoMacchl M akTUBHOTO Una).

NHTEeHCMBHOCTL 1 3hdEKTUBHOCTL BMONMOMMHECKON OYMCTKY CTOMHBIX BOA ONpeaenseTcs CKOPOCTbIO PasMHOXEHNS
HakTepwii, T.e. IPUPOCTOM BMOMAaCcChl aKTUBHOIO MIa, B €QVHNLY BPEMEHU, a TakKe ero KOHLeHTpauven.

CocTtas 1 MyKpodbayHa aKTUBHBIX UITOB FH0ObLIX COOPYKEHWIN hOPMUPYETCH B 3aBUCYMOCTY OT IKOSIOMUYECKUX YCI10-
BUI, OCHOBHBIMU U3 KOTOPbIX SABMSIOTCH: cOCTaB 06pabaTbiBaeMbIX CTOYHBIX BOA, HanMymMe Mnm OTCYyTCTBME PAacTBOPEHHOTO
Kucrnopoaa, Temnepartypa, ypoBeHb pH, COOTHOLLEHME KONMYeCcTBa N LM U MUKPOOPraHW3MOB, MAPOAUHAMUYECKas CTPYK-
Typa NOTOKOB.

Mn aspoTeHkoB 1 G1MOUNBLTPOB — 3TO CIIOXKHOE COOBLLECTBO MUKPOOPraHM3MOB Pas3nuyHbIX rpynn: 6akTepwi, ak-
TVUHOMWLIETOB, NPOCTENLLMX, MPUBKOB, BOAOPOCIIEN, BUPYCOB, YNIEHNCTOHOMMX M HEKOTopbIX Apyrnx. OCHOBHas ponb B Mpo-
Lieccax OUYMCTKM CTOYHbIX BOA, NPUHAAIEXUT BakTeprsim, YMCIO KOTOPbIX B pacyeTe Ha 1 1 Cyxoro BeLuecTsa una konebnetcs
ot 108 oo 10™ kneTok. /N umeeT BecbMa pasBuTyto NoBepxHOCTb — Ao 100 M2 Ha 1T CyXol Macchl; pasmep KIeTok Koneos-
netcs ot 0,1 oo 3 MM n Gonee; YacTvubl UNa MMEKNT oTpUUATENbHbIV 3apsag npy pH =4,5 -9.

BuonneHka B 6uodunbTpax npeacraBnset cobo cnmancTble obpacTaHus 3arpysku, TonwmHa GronneHkn obbIHHO
He npeBbILLaeT 3 MM.

Mpu oumncTke CTOYHbIX BOA 0BbIYHO Havbonee MHOrOYMCIIEHHBIMM OKasbiBatOTCA GakTepum poaa Pseudenonas —
rpamoTpuLaTenbHble nanoyky. [anee no YMCneHHOCTV criedytoT KOKkoBble dhopMbl 1 Gaumnibl. B 3aBucmMocTy oT ycrosui
CyLLIECTBOBaHMA una B Hem passueaeTcs oT 1 4o 5 — 8 poaos Gaktepuii.

Cnuncok ncnonb3dyemMblX NICTOYHUKOB:

1. CemeHoBa, W.B. lMpombiwneHHas akonorus. / U.B. CemeHoBa/ yu. nocob. — M.: Akagemusi, -2009

AHANU3 BNUAHUA UBMEHEHUSA KITMMATA HA BOOHbIA PEXUM
PEK BEJIOPYCCKOI'O NONECbA B NEPUOA NOTEMNJNEHUA

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHpopMamuku U paduo3anieKmpoHUKU
2. Murck, Pecnybnuka benapycb

BuHosbes A.A.
Kupeenb U. U. — 3-p.eeoep. Hayk, npogheccop

MNMonecbe HaxoAMTCS B yMEPEHHOM KMMMaTUYeckoM nosice, rae npeobnagatoT BO3AYLIHbIE MACChl YMEPEHHbIX
wupoT. KnumaTt onpeensioT Kak nepexofHbli OT MOPCKOTO K KOHTUHEHTaNbHOMY M Ha3biBalOT YMEPEHHO — KOHTU-
HeHTanbHbIM. Mopck1e Bo3ayLUHbIE MacChl MPUHOCKMbIE LMKIIOHAaMK ¢ ATnaHTnyeckoro unn CpeanseMHoro mMopsi, B
XONOAHBIN NepuoA Bbi3blBaOT OTTENeNu, NoBbILLEHNE TeMNepaTypbl, CHeronagel, METENM, a B OTAeNbHbIE TOAbl pes-
KO CMsAr4atoT BClO 3uMy. B Tennblil nepmon BTOpXXEHWE MOPCKUX BO3AYLUHLIX MAcC NMPUHOCUT MacMypHyto, [OXANW-
BYI0, NPOXNAaAHYIO NOroay.

BTopXeHne apKTM4eckmx KOHTUHEHTarbHbIX BO3AYLIHbIX MacCc C CeBepo-BOCTOKa Bcerga COnpoBOXAAeTCS
noxonogaHvem, NOpbIBUCTbIM BETPOM, MEpPEMEHHON 06navyHOCTbO. Tponuueckuin e BO3OYyX pexe nocTynaeTt Ha
TeppuTopuio. Ero BnusiHMe nposiBNSETCS 3Ha4YMTENbHbIM MOBbILLEHWEM TemnepaTypbl Bo3gyxa. CpegHsia rogosasi
Temnepatypa Bo3gyxa B [lonecbe — nonoxwutensHas ot +4,5°C po +7,2°C. CpegHss TemnepaTtypa camoro
XOfIOOHOTO Mecsiua — siHBapsi — oTpuuaTtesnbHas M uameHsietca ot — 4,7°C go — 8,9°C. Hambonee Huskas
TemnepaTtypa 6bina oTMeveHa B AOBOEHHbIE roAbl. OgHaKo B LLIeNOM 3UuMa MSrkasi, ¢ YacTbiMmn OTTenensmu.

McToyHnkom TenmoBoW 3Hepriun, NocTynatoLwen Ha NOBEepPXHOCTb, SABMAAETCA CONHeYyHas paguaums. Fogoson
npvxon CyMMapHOW COSIHeYHon paauauuy B npefenax MNoneckst — okono 90-97 kkan/cm 2. HaumeHbllee KOnM4yecTBo
CyMMapHOW COMHEYHON paguaumm noctynaeT B aekabpe 1,2-1,4 kkan/cm 2.

Mepexon TemnepaTypbl Bo3ayxa Yepes 0°C v TasHMe cHera HauvHaeTcs B KoHue 1-om gekadbl mapTa, Havane
anpens. Yepes 2-3 Hegenu Temnepatypa Bo3gyxa npesbiwaeTr +5°C u HauyvMHaeTcs BereTauuoHHbIA nepuog.
OpHako Bo3BpaT XONno40B 1 3aMOPO3K/N BO3MOXHbI B Mae — MIOHE.

B Hanbonee Tennyto YacTb roga (MIOHb — aBrycT) CpeHeCcyTOYHas TemnepaTypa Bo3ayxa npesbiwaeT +15°C.
CpeaHsia TemnepaTypa camoro TENJoro Mecsila — nonsi nameHsetcs ot 16,6—16,9°C no 18,4—-18,7°C. B oTaenbHble
AHW TemnepaTypa Bo3sgyxa nosbiwaeTtca 4o 28-32°C. Otmevanack Hambonbluas Temnepatypa Bo3gyxa AHEM A0
+36-38°C. lNpu Takux NoBbILLEHMAX TemnepaTypbl Bo3gyxa Ha [lonecbe HabniogalTca 3acyxu, pacTUTENbHOCTb
cTpagaeT OT HegocTaTka Bnaru.
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Benopycckoe [lonecbe OTHOCUTCA B LENOM K 30HEe [OCTaTOYHOrO YyBnaxHeHusa. [opgoBad cymma
aTtMocdepHbix ocagko coctasnseT 600 - 650 MM B HU3MHaxX U Ha paBHUHaX, Ha BO3BblweHHOCTAX 700 -750 MM 1
6onee. Okono 70% ocagkoB BbinagaeT B TENNYIO YacTb roaa B BUAe AOXAS.

WcnapsemocTb 3a Ténnbin nepuoa roda npeBbillaeT KONMYeCcTBO OCagkoB B cpedHem Ha 70 - 75 mwm.
Hawnbonbluee HeCOOTBETCTBME MEXAY yKasaHHbIMU MokasaTensmu nagaet Ha Man U UoHb. MakcMmanbHO BO3MOX-
Hoe ncnapenue B 6acceriHe MNpunate coctaBngaet 750 - 780 mm 3a roa. Hopma 4ONONHUTENBHOMO UCNApPEeHUs ¢ BOA-
HOW NOBEpXHOCTW ANng AaHHoro 6acceriHa coctaBnsieT okono 110 mm.

ATMOChEpHbIE 0Cafku ABNSIOTCS OOHUM U3 rMaBHbIX (DaKTOPoB (DOPMMPOBAHUSA PEYHOro CToKa. Yem Gonblue
0CaJKOB M MEHbLUE MCMnapseMocTb, TemM BonblLue CToK. BennunHa ctoka 3aBucut ot hopMbl OCafKoOB U pacnpeaene-
HWS UX BO BPEMEHN.

B nepBol nonoBuHe HOSIGPS TeMnepaTypa BO3[yxa CTAHOBUTCS OTpULAaTENbHON, BbinagaeT cHer. 3umoi npe-
obnapaoT ocafku B BUAE CHera. YCTOMYMBbLIA CHEXHBIV MOKPOB 0Opa3yeTcs B NOCNEeAHUX Yicnax aekabps n B nep-
BbIX YMCrax siHBaps 1 cxogut mexay 20 deBpansi 1 nepBbiMU YMcriamn mapTa. Yncno AHen Co CHEXHbIM NOKPOBOM
— 70-80. Hambonbluas BbicOTa CHEXXHOrO NOKpoBa HabntoaaeTcs B koHUe deBpans u namensietcs ot 10 — 15 cm go
30 -35cm.

B xonogHble 3umMbl HabnogaeTcs 3aKOHOMEPHOE YBENUYEHUE BbICOTHI CHEXHOIO MOKPOBa B TEYEHWUE 3UMbI,
YTO CYLLECTBEHHO BnuseT Ha hOpMMPOBaHUE BECEHHEE NONOBOAbS. MakcumanbHble CHEFOHAKOMMEHNS B 3aBUCUMMO-
CTU OT BECEHHUX MEeCSLEB NPUXOASATCSA Ha KOHeL, heBpans unm Ha mapT. B sHBape-ceBpane cHeroHakonneHus Mo-
ryT npesbicuTb 30 cM. B dheBpane n mapTte MakcumanbHasi BblcoTa cHera MoXeT gocturatb 40-45 cm. B oTaensHble
MaInoCHEXHbIE 31Mbl MakCUMarbHasi BbICOTa CHEXHOMO NMokpoBa cocTaensana nuwb 3 - 10 cm. B MHOrocHeXHble 3u-
Mbl BbicoTa gocturana 40 - 60 cMm. BbicoTa CHEXXHOro NokpoBa B OCHOBHOM 3aBUCUT OT KOfIMYECTBa BbiNaBLUUX Ocaj-
KOB U TeMnepaTypHbIX YCNOBUIA Nepuoaa cHeroHakonneHun. Kpome Toro, Ha Hee okasblBaloT BIUSIHUE NEPEHOC CHe-
ra BETPOM, ucnapeHue ero un gpyrvue akropbl. BolcoTa cHera nsmeHsieTcs Kak B Te4eHUe 3MMbl, Tak U Mo rogam.

Hapsify ¢ BbICOTOM CHEXHOro MOKPOBa U3MEHSIETCSl NNOTHOCTb CHera. B xonogHble 3MMbl NIIOTHOCTL CBEXe-
BbinasLuero cHera coctaenseT 0,08 — 0,12 r/cm3. B Te4eHWe BpeMeHU NPOUCXOAUT YNNOTHEHUE CHEera B pesyrbTaTte
ocefaHus, noatamBaHus. CpeaHas MHOFONETHAS BeNMYMHA MSIOTHOCTU B KOHLUE sHBapsi cocTaBnset 0,23 — 0,28
r/cm®, B dpeBpane — 0,25-0,30 r/cm® 1 B cepeanHe MapTa AOCTUraeT MakcuMmanbHbIX 3HadeHui — 0,29-0,36 r/cm®. B
oTAenbHble rofbl Npy GLICTPOM TastHUM MIIOTHOCTL CHera MoxeT npesbiwats 0,50 r/cm3. MNoTHOCTb TatoLlero, npo-
nuTaHHoro Boaow cHera, cocrasnset 0,80 r/cm3-

[aHHble No BbICOTE M MIIOTHOCTM CHEXHOro MOKPOBa [Al0T BO3MOXHOCTb paccyMTaTb KONUYECTBO BOAbI,
HaKoOMNeHHOM B cHere — cHero3anacbl. OHW MO3BONAT CyaAUTb O BEeNUYMHE BECEHHero nonoBoabs, O
BnaroobecnevyeHHOCTM NoYBbl. Tak e, Kak BblCOTa CHera v ero nNnoTHOCTb, 3anachkl BoAbl B CHere 0bbl4HO JOCTUraeT
MaKCMMarbHbIX 3HAYEHMI BO BTOPOM MONoOBUHE heBpans — Havane mapra. PacnpegeneHve 3anacoB BoAbl B CHere
UMEET Te Xe 3aKOHOMEPHOCTU, YTO U BbicoTa cHera. CpedHss MHOroNeTHAS BenuMyMHa MakCumanbHbIX 3a 3UMy
3anacoB BOJbl B cCHere namensietcst ot 35 mm go 100 mm.

MpuBeneHHbIe YepThbl KNMMaTa MPUCYLLM OTHOCUTENBLHO GOMbLIMM Tepputopusam. PasnuyaloT Takke knuMaT
NPM3eMHOro Crosi BO3gyxa [0 BbICOTbl HECKOMbKO COT METPOB Ha CPAaBHUTENbHO OrPaHUYEHHOW TePPUTOPUN UMK
MUKpOKNuUMaT. Mukpoknumat — 3TO KnuMaT rOpoACKOW 3aCTPOMKWM, OMYLLKW feca Unu MonsiHbl B necy, o3epa unu
BOAOXpaHunuiia, 6epera 60nbLUON PeKU, HA3UHBI UNKU BEPLUMHBI XOnMa, 6onoTa, CenbCKOX03sIMCTBEHHOMO MOSS.

ViameHeHre rmaponormyeckoro pexmnma 6omnoT, 3abonoYveHHbIX 3eMenb 1 npunerarwwmx Tepputopuii B berno-
pycckoM [Nonecbe CyLEeCTBEHHO MOBMUSINIO HA MUKPOKNMMAT, YTO BbIpaXaeTcs B yvalleHUM aTMOCKEpHbIX 3acyX,
No3gHEBECEHHMX U paHHEOCEHHNX 3aMOPO3KOB BO BCEM PETVIOHE.

Ha npoTtsbkeHnn XX B. A0 koHuUa 80-X IT. KpaTKOBPEMEHHbIE MepUoabl NOTENNEHUA CMEHANUCL BNU3KUMKU MO
BEMMYMHE N NPOJOIMKMTENBLHOCTN Nepuogamu noxonogaHuin. Ho ¢ 1988 r. Hayanock notenneHve, He UMeloLLee ce-
©e paBHbIX NO NPOAOMKUTENBHOCTUN N MHTEHCMBHOCTU. VI3MeHeHre knMMmaTta CBsi3aHO C MOBbILEeHMEeM TeMnepaTtypbl
BO3ayxa B DOMbLUMHCTBE MecsiLeB, 0COOEHHO 3TO XapakTepHO ANsi 3UMHEro nepuoaa, Yto CBA3aHO C MOSIBNEHUEM
YacTbiX OTTENenewn, yCroBMEM U YBNAXHEHHOCTU TeppuTopuu, (bOpMUPOBaHMEM 3anacoB BOAbl B CHEre K Hadany
BECEHHEr0 MOfIoBOAbA.

CpepaHsas rogosasi TemnepaTypa nocrnegHux net 6onee yem Ha 1°C Bbiwe HOpMbI. B pexume ocagkos B ne-
pvofe NoTEeNNEHUs TOXKe OTMEeYEHbl OCOOEHHOCTU UX N3MEHEHWSI.

MporHo3mpyemoe noTenneHne KnuMmaTa BbI30BET OYepeHY0 HEraTUBHYIO peakumio BOOHbIX 3KOCUCTEM, OCO-
6EeHHO 3TO CKaXeTcs Ha normax pek — Hanbonee YyBCTBUTENbHBLIX NaHawadgTax. BogHele pecypcbl obnagatoT BbiCO-
KOM YyBCTBUTENBHOCTLIO K U3BMEHEHWIO KNMMMaTa, MO3TOMY OLHOW U3 MaBHbIX 3afady SBMseTCs NoAroToBka AeTtarb-
HOW MHbOpMaLMK NO OLEHKE BO3MOXHbIX NOCNEACTBUA Ha BOOAHOE XO3AWCTBO U BOAHbLIE 9KOCUCTEMBI, @ TAKKE OLEH-
Ka Mep no ux agantaumn. PopmMmnpoBaHMe CTOoKka pek B Nepuon NoTensieHns Npoucxoaunno B Nepeyt odepenb B CO-
OTBETCTBUM C PEXMMOM OCAOKOB.

HeogHo3Ha4yHO hopmmupoBarncs rogoBow CTOK B pekax 6acceriHa peku MpunsaTte. Ha camon MNpunatu otmeva-
HO yBenu4eHune rogoBoro ctoka Ha 13%. XapakTepHbiM Ansi nepuoaa NoTenneHns sSiBANOCh pacnpeaenenne cpea-
HEMECSAYHOro CToKa BHYTPW rofa, B MepBYK oyepedb 3TO KAacaeTCs 3UMHMX U BECEHHUX MeCSILEB. YBENUYUNUCH
cpenHve mecsyHble pacxoabl Boabl Ha 30-90% B siHBape-mapTe. YBenuueHne 3MMHEro CTOKa CBSI3aHO C YBENUYEHU-
€M Y4acToTbl OTTeNnenen, NPOXoXaeHMEM 3MMHNX NaBOAKOB. B anpene-mae CTOK pe3ko yMeHbLuancs.

Takum obpa3om, namMeHeHune knumaTa — nosieneHue B 1988 r. npogomKUTenbHOro Nepuoaa NoTenneHnst oTpa-
3UIIOCb HA PEYHOM CTOKE, B MEPBYI0 OYepenb Ha ero XxapakTepucTuKax 3MMHEro nepuopa, BECEHHEro nosioBoabs,
BHYTPUroA4OBOM pacnpefeneHnun CToka, AaT Havarna u KOHLa BECEHHErO NOfoBOAbS.

[na nporHo3MpoBaHUA BIMSAHUS U3MEHEHUS KIMMaTa Ha BOAHbIE SKOCUCTEMbI M BOOHOE XO3SIMCTBO UCMOMb-
30BaNnCb CTAaTUCTUYECKUI N BOAHOGaNaHCOBbI MeToAbl, GOMaHMNYNALMOHHBIE MOAENW U METOA 3KCNEPTHBIX OLe-
HOK.
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MporHo3 ceunaeTenscTByeT 0 HEOOXOAUMOCTY 3abnaroBpeMeHHON NOAroTOBKM K BO3MOXHbLIM Hebnaronpust-
HbiM nocreactsnsaM. C BOAOXO35INCTBEHHbIX MO3MLMIA Hanbornee CyLLEeCTBEHHbIM SABNSETCA y4eT BO3MOXHOW TpaHC-
dopmauum ruaporpacos ManoBoAHbIX 11T, 0COB6EHHO ecnun BeCb 06beM NPOrHO3NPYEMOrO YMEHbLUEHWS rof0BOro
cToka bygeT NpuxoanTbCs Ha Nepuos NeTHe-0CEHHEN MEXEHM.

HeraTuBHble NOCNEACTBMA TAKoOW CcUTyaLmn AN BOOHOIO XO3ANCTBA TakoBbl: YMEHbLUEHNE hakTU4eckon pac-
YeTHON 0BecneyYeHHOCTU BOAOXO3ANCTBEHHbLIX OOBLEKTOB; NafeHWe MUHUMarnbHbIX YPOBHEN BOAbl B PeKax U COOT-
BETCTBYHOLLEE OCNOXHEHNe Ana paboTbl 6ecnnoTMHHLIX BOA03abopoB, BOAHOrO TpaHCcnopTa, pekpeauumn, BblpaboTku
3MEKTPO3HEPTN; MOHWXKEHNE YPOBHEN MOA3EMHbIX BOA, OCODEHHO B MPUPEYHbIX 30HaX; YBENMYEHUs BEPOATHOCTU
dhopmrpoBaHMsa KaTacTpodryecknx NaBoAKoB M NOMOBOAUN; YXyALIEHNe Ka4yecTBa PeYHbIX BOA N YBEIUYEHUIO KOH-
LeHTpaumn pagmnoHyknuaos, OOYyCrOBMEHHOE MOHWKEHHOW CTeneHblo pas3baBreHuss UCTOYHWKOB 3arps3HeHus;
TpaHcopMaumsa rmapobuonorMiyeckoro pexmma pek, BblaBaHHast USMEHEHUEM PeKn U APYrMMy NOCNEACTBUSMMU.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!

1. W3meHeHus knnumata benapycu u nx nocrneactsus nog pea. B.®. NlorvHosa. — MuHck, 2003.

2. W3meHeHue rugponorudeckoro pexuma pek benapycu B nepvog notennenus 1988-2006 rr.: matepuansl 3-ro
MexpayHapopHoro BogHoro chopyma A.W. Monuwyk, 1N.6. Tpogumosa, I.C. YekaH. — MuHck: MuHckmunpoexkm, 2008.

3. Bonuek A.A. MuHumanbHbIv cTok pek benapycu:/A.A. Bonyek, O.W. IpsgyHoBa; BpecT. Noc. yH-T umenn A.C. MNywkuHa. —
Bpecrt: bpl'Y, 2010.-169 c.

4. bBenopycckoe lNonecbe. MuHck, «Ypapxai», 1973. - 152 c.

BJIIMAHUE OEATENNbHOCTU YEJTOBEKA HA BUOCO®EPY.
NMPOBJIEMA TOPOOCKUX OTXOOO0B

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

boHdapeHko A.B.

byyeHkos U. 3. — kaHO c.-X. HayK, doueHm.

an3HaKOM YCTOVIHMBOVI 3KOIOMMYECKOWN CUCTEMBI ABMAETCS CTabUNbHOCTb OI'Ipe,D,eJ'IéHHbIX XapaKTepPUCTUK. Tak, Hanpumep,
SKONOrnM4eckn yCTOW‘MBaﬂ cvuctema 3emns uveet MNOCTOAHHYIO MacCCy U NOCTOAHHYHO CPEAHIOK TEMNepaTypy.

Mopa akonorunyeckon katacTpodpoi cnegyeT NOHMMaTb Nepexos CUCTEMbI U3 OGHOMO YCTONYMBOTO COCTOSIHUS B
apyroe. Hanpvmep, noBbileHne cpefHern TemnepaTypbl 3eMnmM MOXET NPUBECTU K TasHUIO MONSIPHbIX NbOOB, Ony-
CTbIHMBaHMIO MOYB, BbIMMPAHWIO ONpeAenéHHbIX BUAOB hriopbl U dayHbl, MOXeT ObiTb, Aaxe K rubenu yenoseve-
ctBa. Tem He MeHee 3emns Kak anemMeHT COMHEeYHON CUCTEMbI CKOPEEe BCEro OCTAHETCS Takom e CTabunbHON, Kak 1
paHee. JKornornyeckne Katactpodbl MOryT UMETb pasnuyHble YPOBHW — OT JoKanbHbIX (TMbenb neca, ocylueHve
Mopsi U T. 4.) fo rmobanbHbIX (B Macwtabax 3emnu, ConHeyHol cuctemsl, Manaktukvm n aaxe BecenenHon).

YenoBe4vecTBO B MpoLEecCe XU3HeAesaTenbHOCTU 6e3yCnoBHO BNNSET Ha PasfUyHbIe 3KOMOrMveckue cucTe-
Mbl. [puMepamn Takux, Yalle BCEro onacHbIX, BO3OENCTBUN ABNSETCA ocylweHne 6onoT, BelpybaHne necos, yHW-
YTOXXEHWE O30HOBOrO CIOs, NOBOPOT TEYEHMSA peK, COPOC OTXOAO0B B OKPYXaloLylo cpedy. STUM CambIM YenoBeK
paspyLlaeT CNoXuBLUNECS CBA3W B YCTOMYMBOWN CUCTEME, YTO MOXET NpmuBECTU K eé gectabmnmsauun, To eCcTb K KO-
noruyeckomn katactpode.

A n3yunn ogHy 13 npobnemM BNUSHWSA YeroBeka Ha OKpYXaloLwyto cpeay — npobnemy ropofckux 0TXo40B.

[o spbl armomepauun yTunusaums otxodoB Obina obnerdyeHa 6Gnarogaps BcacbiBawole CnocobHocTu
OKpY>KatoLLiei cpefbl: 3eMnu 1 Bodbl. KpecTbsHe, oTnpaenas CBOK NPOAYKUMIO C NOMsA cpasy K cTony, obxoasch 6e3
nepepaboTkn, TPaHCNOPTUPOBKM, YNAKOBKW, peknambl W TOProBOW CeTW, MPMBHOCMIM Mano oTxofoB. OBOLHblE
OYMCTKM M TOMY NogobHOe CkapmnMBanoch MM UCNOMb30Banoch B BUAE HABO3a Kak yAoOpeHve noysbl ANS ypoxas
6yaywero ropa. MNMepeasmkeHne B ropoga NpUBENO K COBEPLLUEHHO MHOW noTpebuTtensckon cTpykType. lNMpoaykumio
cTanv obMeHnBaThb, a 3Ha4mT, ynakosblBaTb Ans 6onbliero ynoberea.

MpubnuantensHo 3a 500 net fo Hawwew apbl B AdpmHax 6bin M3gaH nepebii U3 M3BECTHBLIX SAMKT, 3anpeLlato-
LM BeiGpackiBaTe MyCOp Ha ynuubl, NpeaycMaTpuBaoLWmMiA OpraHM3aLmio cneumanbHblX CBanoK U NpeanucbiBatoLLmnia
MycopLuukam copacbiBaTe OTXOAbl He Brivke Yem 3a MUIIo OT ropoda.

C Tex nop Mycop CKNaavpoBanu Ha pasfnyHbIX XpaHUuLLaX B CENbCKoM MecTHoCTU. B pesynbTaTte pocTa ro-
poaoB cBo6OAHbIE NOLWAAM B UX OKPECTHOCTAX YMEHbLUANUChb, a HENPUSATHbIE 3anaxu, BO3POCLLEE KONMYECTBO KPbIC,
BbI3BAHHOE CBasfikaMu, CTanu HeBblHOCUMbIMKU. OTAeNbHO CTosALWME CBanku ObiMu 3ameHeHbl sMamMu AN XpaHeHWus
Mmycopa.

B rycto HaceneHHbix panoHax EBponbl cnocob 3axOopoHeHVs OTXOAOB, Kak Tpebylolwmin cnmwkoMm G6onbLumnx
nnoLagen u crnocobCTBYIOLLMIA 3arpA3HEHNIO NOA3EMHbIX BOZ, Obin NpeanoYvTeH ApyromMmy — CXUraHuio.

OKoHoMMYecKas LienecoobpasHoCTb cnocoba nepepaboTku OTXOAOB 3aBUCUT OT CTOMMOCTM anbTEPHATUBHBIX
METOAOB NX YTUNN3aLMK, MONOXEHNS Ha PbIHKE BTOPCLIPbS U 3aTpaT Ha ux nepepaboTky. [lonrve rogpl 4eATENbHOCTb
no nepepaboTke OTXOAOB 3aTPYAHANAChb M3-3a TOro, YTO CyLLECTBOBANO MHeHue, byaTo nioboe Aeno AOMKHO NPUHO-
CuTb Npubbinb. Ho 3abbiBanock TO, 4TO NepepaboTka, MO CPaBHEHMWIO C 3aXOPOHEHUEM U CxXuUraHuem, — Havmbonee
adeKTMBHBIA cnocob pelueHns Npobnembl OTXOA0B, Tak kak TpebyeT MeHblUue NpaBuTeNbCTBEHHbIX cybeuamnii. Kpo-
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Me TOro, OH MO3BOJISIET 3KOHOMUTbL SHEPTUIO N Bepeyb OKpyXKatoLLyt cpeay. M NocKomnbKy CTOMMOCTbL nnowagen ans
3aXOPOHEHUsI Mycopa pacTeT M3-3a Y)KECTOYEHMS HOPM, @ NMeYn CrMLLIKOM JOPOru U OnacHbl AN OKpYKatoLwen cpefbl,
ponb nepepaboTkM 0TX0A0B OyaeT HEYKIOHHO pacTu.

YenoBeyecTBO NPULLMO K NOHUMAaHWIO, YTO AanbHellee pa3BMTMe TEXHUYECKOTO Nporpecca HEBO3MOXHO 6e3
OLIeHKN BNUSIHUSI HOBbIX TEXHOMOIMMIN Ha 3KOMOrMYecKyto cuTyaumio. Hoeble CBA3W, co3gaBaeMble YEeNOBEKOM, AOMKHbI
ObITb 3aMKHYTbI, YTOObLI 06ecneunTb HEM3MEHHOCTb TeX OCHOBHbIX MapameTpoB CUCTEMbI NNaHeTbl 3emrisl, KoTopble
BNUAIOT HA €€ 3KONOrMYECKyo CTabunbHOCTb.

Cnncok ncnonb3oBaHHbIX MCTOYHUKOB:

1.lNypoBa, T. ®., OCHOBbI 3KOMNOMMN 1 pPaLMOHaNbHOrO NPMPOAONOoSb30BaHus: Yueb. nocobue / T. ®. MNyposa, J1. B. HazapeHko.
— M.: UspatenbctBo OHuke, 2005.

2.braHba-Llepepa, B.P. Okonornyeckas npobnema: coumansHo-cpunocodckne ocHoBaHust U nyTu pelueHus. / B.P. braHb6a-
Llepepa M., 1993.

3.Bbyabiko, M. W. FmobanbHas akonorus. / M. V. Bygeiko M.: Meicnib, 1977.

4. mobanbHble Npobnembl coBpemeHHocT. M., 1981.

5.Mowcees, H. H. Baaumopgeiicteue npupogbl 1 obuiectsa: rnobarnbHele npobnemsl. H. H. Moucees // BectHuk PAH, 1998. T.
68. Ne 2.

OXPAHHAS1 CUTHAITU3ALIUA C GSM-NENOXXEPOM

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UuHhopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

XKykoe B. B.
bpaxHukos M. M. — kaHO. xum. Hayk, OoueHm

WHdpopmMaLuusa B coBpeMeHHOM 0GLLECTBE — OAHA M3 CaMblX LIEHHbIX BeLel, Tpebytowas 3almTbl OT HeCaHKLMOHUPOBAHHO-
ro NPOHVMKHOBEHUS NUL, HE MMEKLUMX K HeW JocTyna. Hanpumep, ausaiHepckoe areHTCTBO, Ybe Npom3BodcTBO noytn Ha 100%
COCTOMT U3 MHpopMaLmu, NoTepnuT Gonblune yBbITKU B Criyyae ee NOBPEXAEHUS UK NOXULeHWs. B faHHOM Tesuce npeacTtaBneH
OVH 13 METOAOB 3aLUUTLI MHGOPMALMM Ha NUYHBIX NEPCOHasbHbIX KOMMbIOTEPAX M HA NEPCOHanbHbIX KOMMbloTepax HeBOosbLIMX
opraHu3saumii. MeTop MOXeT ObITb UCNONb30BaH Kak UHAMBUAYANbHO, TaK U B COBOKYMHOCTU C APYrMMU MeToAamu.

OnuncbiBaeMblin NOAX0OA COCTOUT B UCMOMNb30BaHNN OrPaHNYeHns PU3NYECKOro AOCTyna K oxpaHsemMomy obb-
€KTY YHMBepcarnbHON curHanusaumm ¢ AMCTaHLUMOHHbLIM OMOBELLEHNE NOCPeACcTBOM COTOBOM cBsA3n. bnarogaps GSM
CBSI311 MOXHO, HaxoAsACh B MobON To4ke MMpa, CreanTb 3a COXPaHHOCTBIO Kak MHOpMaLMK, Tak U IMYHOTO MMYLLEe-
cTBa.

[aHHas cucTema 3almUTHOM CUMrHanM3aumm cocTouT u3 6roka ynpaeneHus, cobpaHHOro Ha OCHOBE MUKPO-
KoHTponnepa ATmega8 dpupmbl «Atmely». K HeMy noakniovaloTca BHELLHNE YCTPOWCTBA:

- COTOBbIV TeneqoH;

- ynpaBnsieMble YCTPOWCTBA, KOTOPble CUrHanM3aumMs MOXEeT BKMNoYaTb (Hanpumep, CvpeHa, 9NeKTPOHHbIN
3aMOK WY 3NeKTPUYECKUA BbiKMoYaTenb CBeTa B NOMeLLeHUN);

- AaTtuvkv (Hanpumep, AaTyuK OABWXEHUS, AaT4nK obbema, AaTymK pasbuToro ctekna, AaTyuK 3ByKa, AaTyvK
Temneparypsbl).

Mpn cpabaTtbiBaHMM OOHOTO M3 AATYMKOB (Hanpumep, AaTyuka ABWKEHWS) BNagernbly HesameanuTenbHo OT-
npasnseTca SMS-coobLeHune, yBegomnsioliee 06 onacHOCTK, BKIOYAETCA CMPeHa U CBET B OXPaHAeMOM nomeLle-
HUK.

Kpowme Toro, ansa obecneyeHns 6onbluen cTeneHn 3amTbl MOXHO MCNOMNb30BaTh NEPCOHAsbHBIN KOMMbIOTEP.
CurHanusaumsi NOAKIIYaeTCs K KOMMboTEPY AN nocneayoLlen HacTponkn. C nomoLLbio paspaboTaHHOW nporpam-
Mbl CUTHanNM3auus HacTpanBaeTCs Tak, YTo B cnydae cpabaTbiBaHus noboro u3 AaTtymMkoB MOryT COBEpLUATLCH crne-
ayolwme aencTensa:

- BKIMOYaTLCA CUPEHa;

- OTNPaBnATLCA COOTBETCTBYIOLLee SMS-coo0LLUeHMe Ha YKa3aHHbI 3apaHee HOMep;

- BKIMOYaTLCA aBapMMHOE OCBELLEHUE;

- BKMOYaTHCS 9NEKTPOHHbBIA 3aMOK.

Tarke MOryT BkntovaTbCs 1 nMobble Apyrne BHELUHWE YCTPOMCTBA, MOAKMIOYEHHbIE K CUrHanM3aumu.

lMporpamma HacTpomnku NO3BOMSET NErko 1 BbICTPO CKOHUIyprMpoBaTb CUTHaNM3aUmio ANS OXpaHbl, Hanpu-
mep, Wwkada ¢ BaxHbIMU AOKyMEHTaMu, asToMobuns n gaxe Hebonboro nomeweHus. MNMporpamma nossonseT us-
MeHATb TeKCTbl SMS-Co0BLLEeHNI, MOPAA0K BbINOMHEHNS 3aLUMTHBIX AENCTBUI Npu cpabaTtbiBaHWM AaT4uka, HoMepa
TenedoHOB, Ha KoTopble ByayT oTnpaBnsaTecad SMS-coobLueHns. CurHanusaunst MoXeT He TOMbKO OTMNpaBfsaTb, HO U
npuHuMmaTtb SMS oT BnagesnbLua.

Hanpumep, MoxHO oTnpaBuTb SMS-coobLueHne Ans NOCTaHOBKM UMM CHATUS CUrHanu3aumm Ha oxpaHy, nmbo
ONS BKITHOYEHWS UK BBIKITIOYEHNS KaXKA0ro NOAKIMHYEHHOTO K CUrHanu3auum yCTpoucTea no OTAENbHOCTY.

MpenmyLiecTsa onncaHHoro meTtoaa:

1. YHuBepcanbHOCTb (MOXET OXpaHsTb (PYHKLMOHANbHO pa3nunyHble 06beKkTbl — aBTOMOOWMb, NOMELLEeHne 1

T.4.).
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2. NpocToTa Mcnonb3oBaHWA (AN YCTAHOBKM cUrHanusaumn He TpebyeTcs cneumanbHO 0byyYeHHbIN nepco-
Han, a ¢ uHTepdencom nporpaMmmbl Ans YCTaHOBKM HEOBXOAMMbIX HACTPOEK MOXET cripaBuTCH Moboin nonb3oBa-
Tenb).

3. [lewweBn3Ha KOMMNOHEHTOB (HanpMMep, CTOMMOCTb MUKpPOKOHTponnepa ATmega8 dupmbel «Atmel» Ha gaH-
HbIl MOMEHT cocTasnseT 2.5-3 y.e.).

4. KoHKypeHTOCNOCOBHOCTb C aHanorm4yHbIM1 yCTPONCTBaMU.

5. [locTaTOYHO BbICOKWIA YPOBEHb 3aLLMUTI.

6. BonbLio pagnyc gencTens (3aBUCUT OT onepaTopa COTOBOM CBA3N).

Cnncok Mcnosnb30BaHHbIX MCTOYHMKOB:

1. EBctudpees, A.B. MukpokoHTponnepbl AVR cemeiictBa Tiny u Mega cdupmbl «Atmel». / A.B. EBctudees — M.: Uzpa-
Tenbckun gom «[oseka-21», 2008. — 432 c.

2. Nebepes, M.B. CodeVisionAVR. PykoBogcTBo no nporpammupoBaHuto. / M.B. JlebegeB — M.: Msgatenbckuii gom «[o-
Beka-21», 2010. — 592 c.

3. TlpakTuyeckoe nporpamMmuvpoBaHne MUKpOoKoHTpomnnepoB Atmel AVR 2-e wmsgaHne. — M.: UMspgaTtenbctBo «BXB-
Metepbypr», 2011. — 354 c.

4. AT-komaHgbl. PykoBoactBo no ucnonb3oBaHuio AT-komaHg ansa GSM/GPRS mopemos / lep. ¢ anrn. — M.: 3A0
«Komnan» 2009. — 432 c.

OBECMNEYEHMUE MOXAPHOM BE3OINACHOCTU
BbICOTHbIX 3JAHUA

Benopycckuti 2ocyGapcmeeHHbIlU yHU8epcumem UHhopMamuKu U paduo3ieKmpoHUKU
Kemexyk M.M.
MenbHuyeHko [.A. — kaHO. mexH. Hayk, doueHm

OfHUM 13 KNIoYeBbIX HanNpaBreHWi pasBuTUS obLLeCTBa ABNSETCH CTPOUTENLCTBO, B YCMOBUSIX NIOTHON rOPOACKON 3a-
CTPOWKM LienecoobpasHo nepexoanTb K BO3BEAEHMIO BbICOTHbIX 34aHuWiA. B aToi cBA3K HeobXxoanMO paccMOTpeTb OCHOBHbIE MOJIO-
XKEHWSI, KOTOPblE AOMKHbI YYUTLIBATLCS NPU CTPOUTENBCTBE 34aHWIA GOMbLUON STaXHOCTH, BKIKOYas NMpaBuna noxapHoi 6esonac-
HOCTV 1 OpraHn3aLmmn CUCTEM OMOBELLEHUS U 3BaKyaLum fioael Npu noxapax.

CerogHs nonynspHbIM CTAHOBUTCS CTPOUTENBCTBO BbICOTHBIX 34aHWNIA, KOTOPblE 3aMETHO MEHSIHOT 06MUK ro-
poaa, nenas ero 6onee CoBpeMeHHbIM U MpuBrekaTenbHbIM. [losiBneHne 3gaHuii BeicoTon Gonee 75 meTpoB 00y-
CMNOBIEHO U NPUYMHON 3KOHOMUM NAOLLaAEen ropOACKON 3aCTPOVKN.

OpHako, HECMOTpPS Ha BCHO CBOO MPUBIEKATENbHOCTL, BBICOTHbIE 34aHUSI OTHOCATCS K 06 bekTaM MOBbILLEH-
HOW OMacHOCTW, TaK Kak MPeAcTaBnsioT COOOM TEXHOMOIMYECKN CIOXHbIE COOpYXeHusi. Mo 3TON MpUYMHE MOXHO
rOBOpPUTbL O TOM, YTO BEPOSITHOCTb BO3HWKHOBEHWUSI Ype3BbIHYaMHbLIX CUTyaLMIA, B YAaCTHOCTU, NOXAPOB Ha Taknx oOb-
ekTax Bbiwe. MNpumepamu SBRSAOTCS NoXapbl B BLICOTHLIX 3aaHusax Kapakaca n Magpuaa B 2005 rogy, Hebockpebe B
AcTtaHe B 2006 roay. MNMoxapbl B CTPOEHUSIX BOMbLUION 3TaXHOCTU YAAeTCa NOTYLIUTb HE Cpasy M 3a4acTyto BbiropaeT
noytn Bce 3gaHuve. MNoxapbl HAHOCAT OFPOMHBIA SKOHOMWYECKUIA yLiepb, MCYMCRSEMbI MUMMOHaMU [ONNapoB.
Moatomy B ycrnoBusix MacluTabHOro CTpouTENbCTBA BbICOTHBIX 30aHMI, BONPOC obecneyvyeHms nx NpoTUBOMNOXaPHOW
Ge3onacHoCTM cTaHOBUTCS Bece Gonee akTyanbHbiM [1].

HeobxooMmMo 0TMETUTb, YTO 3a4acTyto rMbenb Noael U YyCroBus pa3BUTUS NOXapPOB Bbl3BaHbl OTCYTCTBUEM
COOTBETCTBYIOLUNX UHXEHEPHBIX PELUEHWI, HannYnem psiga ownbok B NPOEKTUPOBaHWM BbICOTHLIX 3[4aHWI, NOBbI-
LLIAIOLLINX UX MOXaPHYH OMAaCHOCTb.

MoxapHasi 6e30NacHOCTb BbICOTHbIX CTPOEHWIA OCYLLIECTBINSIETCS peanv3aunii KOMnnekca MeponpusaTun, Tex-
HWYECKMX N OpraHu3auMoHHbIX. BONbLUMHCTBO MepOoNpPUATUIA BLIMOMNHAETCS Ha CTaguy NPOEKTUPOBAHUSA U CTPOUTENb-
cTBa 3aaHui. K HIM MOXXHO OTHECTU:

1. Hanuume kpyrosbix NPOE30B LUMPVHON HE MeHee 6 M € TBepabliM MOKPbITUEM Ha paccTosiHum 8—10 m oT
HapyXHbIX CTeH. BbinonHeHve aaHHOM pekomMeHaaLum No3BonuT cnacaTernbHON TeEXHUKE GeCnpensTCTBEHHO NpoexaTh
K 30aHuI0;

2. Ha npuneratoLuer K XXnrnomy KOMMmeKkcy Tepputopun cnegyet npeaycMoTpeTb NoLaaKy Ans nocagkv no-
»apHoro BepToneTa nubo BbiCaaku nogen n3 cnacatenbHol KabuHbl;

3. [Ansa Tennonsonauum HapyXHblX CTEH criedyeT NPMMEHHATb Heroptoume maTtepuarnsl. BeinonHeHne aaHHoro
MyHKTa He NO3BOMMT OTHI0 BLICTPO PacNPOCTPAHUTLCS MO 3OaHUID;

4. [nsa oTaenky NoToNKOB, CTEH M YCTPOWCTBA MOMOB Ha MYTAX 3BaKyaLuun U B TEXHUYECKMX aTaxax obs3a-
TENbHO NPYMEHEHME HETOPHYNX MaTepraros;

5. Ha TexHun4eckom aTaxe HeobxoauMo NpeayCcMOTPETL 30HY KOMMEKTUBHOM BGe3onacHocTu, koTopas byaet
UMETb MOMELLIEHNS AN XPaHEeHUst MPOTUBONOXapHOro 06opyaoBaHns, CPEACTB CNaceHust U UHOUBUAYanNbHON 3aLUnTh;

6. Heobxogumo obecneuntb NECTHUYHbBIE KIETKM ECTECTBEHHBIM OCBELLEHWNEM, AMS YEro AOMKHbI ObITh
npeaycMOTpeHbl COOTBETCTBYHOLLME OKOHHbIE NMPOEMBb;

7. lMpenycmoTpeTb CUCTEMY Nepedayn curHana yCTaHOBOK MPOTUBOMOXAPHOM 3awmTbl Ha nynsT MYC PE;
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8. Obecneuntb BHeJpeHne CUCTEMbI U3BELLEHNA O NoXape nyTemM yCTaHOBKU B KBapTUpPax NnoXXapHbIX N3Be-
Liarenen, cucrtemMy aBTOMaTU4eCKOro HO)KapOTYUJeHMVI — nNyTeM yCTaHOBKU opocmeneﬁ, NOAKIMKOYEHHbIX K BOAOMNPOBO-

ay;

9. 2Kunble ataxu JomkHbl BbITe 060pYAOBaHBEI aBTOHOMHBLIM BOAOMPOBOAOM, CrieuuansHO NnpeaHa3HaueHHbIM
ONs NOXapoTyLUEHNS;

10. KabenbHble anekTpoceTy B Npegernax NoXapHoro 0Tceka AOMKHbI MPOKITaAbIBaTbCA B METaNNMNYECKUX
Tpy6ax unu kopobax, 3a npegenamMm NOXapHOro oTceka — B KaHanax u Luaxrax;

11. Kabenw, npoknagpiBaemee no 30aHuto, JOMKHbLI MMETb COOTBETCTBYIOLLMI KIAcc NoXapHowu onacHoct [1].

PaccmoTpeHHble MeponpusaTUs SIBNSOTCA OCHOBHBIMW, HO Aaneko He eAMHCTBEHHBbIMU NPY NPOEKTUPOBaHUA
N CTPOUTENbCTBE BbICOTHbIX 34aHWI, B KOTOPbIX MOTYT pacnofniaratbCs He TOMbKO XWUMble, HO N OUCHbIE NOMeLLe-
HWS, TOProBble LEHTPbI U T.4.

OpgHum 13 Hanbonee BaxHbIX METOA0B NPOTMBOMOXaPHOW 3aLMTbl MOXHO BbIAENWUTL OpraHn3aumio cucTe-
Mbl OMOBELLEHNA O MoXape, BHeApPeHMe KOTOPOW MOMOXET CBOEBPEMEHHO M3BECTUTb O YPE3BbIYaNHOW CUTYaLMun 1
opraHusoBaTtb aBakyauuto nogein. OgHMM 13 OCHOBHbIX TpeboBaHWIN AN CUCTEMbI OMOBELLEHNSA ABNSETCA NMPUHLMN
30HaNbHOCTM MHOTO3TaXHbIX 34aHWA M NPeABapuTenbHOE OMoBELLeHWEe nepcoHana 3faHus. 30HOW OMOBELLEHUS
npeacTasnsaeT cobon YacTb 3AaHNA UNN COOPYXEHWUS, TAe NPOBOAUTCA OAHOBPEMEHHOE M OOMHAKOBOE NO coaepxa-
HUIO onoBeLleHne nioaen o noxape. PasbneHve 3gaHns Ha 30HbI OCYLLECTBNSAETCA HA OCHOBE €ro apXMTEKTYPHbIX U
YHKUMOHanNbHbLIX ocobeHHocTel. [na Kaxaoro Tuna CMCTeMbl OMOBELLEHUSI OroBapuBaeTcsl 0YepedHOCTb OrnoBe-
LeHns1, CBSA3b C AMCNeTY4epCcKon n cnocobbl onoselleHns. Cuctema onoBeLLeHnss JONKHa, Npexae Bcero, onose-
WwaTb NepcoHan 3gaHns, 4YTobbl cnyxalime MOrfv CniaHnpoBaTb CBOM AEWCTBMS MO 3Bakyauuu niogen. Cuctema
OMOBELLEHUsI O NoXape MOXeT (PYHKLUMOHMPOBATL Kak aBTOHOMHO, Tak U BXOAUTb B Gonee CrOoXHYI CUCTEMY Kak
ofHa 13 ee COCTaBHbIX YacTen. BaxHON xapaKTepuCTMKON CUCTEMbl OMOBELLEHNS ABSETCH - MakCUMarnbHOe Komu-
YeCTBO 30H onoBeLleHus. Kpome Toro, CMCTeMbl ONOBELLEHNSA pas3nnyalnTcs No rMBKOCTN NPOrpaMMMpPOBaHNS NIOTUKK
COBLITUIA N HANMM4YMIO BO3MOXXHOCTU KOMMbLIOTEPHOIO YrpaBneHus.

[ns Toro, 4To6bl n3bexaTb XepTB NpuU Noxape, HeO6XOANMO He TOMbKO BbINOMHATL OCHOBHbIE TpeboBaHWA
npu NPOEKTUPOBAHMN N CTPOUTENLCTBE BbICOTHBLIX COOPYXEHWUW, UCMOMb30BaTb CUCTEMbI OMOBELLEHUSA U aBTOMaTW-
YECKOro NoXapoTyLUeHUsi, HO 1 oTpabaTbiBaTb OCHOBHbIE CLiEHapVM BO3HWKHOBEHWUSI MOXapoB C LieNbio MOSEenupo-
BaHWA UX pPa3BUTUS AMHAMUKN Pa3BUTUS ONacHbIX hakTopoB Noxapa, a Takke BPEMEHHbIX MHTepBanoB crnacaTenb-
HbIX paboT; pacnpocTpaHeHns nopaxaroLmx PakTopos, BKMOYasA 30HbI TEMMOBOrO BO3AENCTBUSA U OOpyLUEHUs; He-
o6xoanmMoro pesepsa CpeAcTB IMKBMAALMM BO3MOXHbBIX YPEe3Bbl4aNHbIX CUTyaLuin Ha obbekTe.

CnuncoK NCMonb30BaHHbIX UCTOYHWKOB:
1.AIS.by: O6ecneyeHue noxapHoi 6e30nacHOCTU BbICOTHBIX 34aHUiA. [ONeKTPoHHbIN pecypc]. — Pexxum goctyna:
http://ais.by/story/1059. - data goctyna: 08.01.2014.

KONbLO NYHBbI

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3eKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Manukosa M. 10., lNepesos B. M.
Tenew U. A. — kaHO. 2eoep. Hayk, doueHm

AKTyaJ'IbHOCTb npuMeHeHna HeTpaauLMOHHbIX UICTOYHMKOB 3HEPIrMn BO BCEM MUpPE yBETMYMBAETCA, B CBA3N C TEM, YTO NO3-
BOJIAOT 3KOHOMHO U paunoHaribHO UCNoJ1b30BaTb 3HEPropecypChbl.

VMcnonb3oBaHne n Npou3BOACTBO MOOOro BUAa 3NEKTPO3IHEPTUM COMpoBOXAaeTcs obpasoBaHNEM MHOMMX
3arpssHuTenen Boabl U Bo3gyxa. [1oaTomy, ANS yMeHbLUEHUS BO3AENCTBUSA Ha OKPYXaloLyl Cpedy, akTyarbHbIM
ABMAETCA UCMONb30BaHNE anbTEPHATUBHBLIX UICTOYHNKOB SHEPTUN.

OQHUM 13 COBPEMEHHbIX HanpaBneHUn UCMNoNb30BaHWs anbTepHATUBHOW SHEPrMn SBNSETCS LWNMPOKoe Npu-
MEHeHWe cornHeyHbIx 6aTapen. MeHepaumsa CONHEYHOW SHeprum nytTem 3PAPEKTUBHOIO pasMeLLleHns HOTOINEKTPU-
YecKux naHenemn Ha aksaTope JlyHbl 4aeT BO3MOXHOCTb MOMYYUTb YUCTYHO 3HEpruio. B cBA3M ¢ 3TUM Lenbio gaHHON
paboTbl ABNAETCA U3yYeHne BO3MOXHOCTEN Nepefaydn 3reKTPO3HEPrun, CreHepupoOBaHHON NOACOM COSTHEYHbIX 6a-
Tapewn BOKpyr akBaTopa J1yHbl.

Ons nepepauu sHeprum ¢ JlyHbl ByaeT ncnonb30BaTbCA CEPUSA OrPOMHbIX MUKPOBOMHOBLIX @aHTEHH, AMameT-
pom 20 KMMOMETPOB. A TakkKe MOLLHbIX 1a3epHbIX YCTAHOBOK C BbICOKOMW MIIOTHOCTBIO SHEPIUM B Ny4Kke. Y4umTbiBas
BpaLleHue JlyHbl, pacnonaraTbCA OHWM OOJMKHbI HA BUAMMOW CTOpOHE. YUToBbI TepaBaTTbl HEPrUM NOChINaeMble Ha
3eMM0 He nponaganu BnycTyl U He NPUYUHUIIM Bpeaa, PEeKTeHHbl — NnpeobpasyoLlline MUKPOBOSTHOBYH SHEPruio B
NOCTOSIHHbIN TOK U POTO3NEMEHTbI ObiNM Bbl OCHaLLIEHbI paanoMaskamu. 1o nx curHanam nyHHasi aBToMaTuka HaBe-
OeT 3HepreTMyeckme Nyym TOYHO B Liefb, He CMOTPS Ha BpalleHne Hallen nnaHeTbl.

[oCTONHCTBOM SBMSIETCA TO, YTO TPAHCMNOPTMPOBATL COMHEYHbIE MaHEmnu Ha NyHy He npugeTtcd. Tak Kak B
NYHHOM TpYHTE (peronuTe) cogepaTcs BCe KOMMOHEHTbI, KOTOpble TPpebyTCA ANs nx co3aaHus.
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CTponTenbCTBOM IyHHOW 3MEKTPOCTaHuMM 3aliMyTCs creuuanbHble poboThbl, NMUTaKOLWMECS COJTHEYHOW
3Heprven n nunotupyemble ¢ 3emnu. A Hebonblias KOMaH4a KOCMOHAaBTOB, CMOXeT HabniogaTb 3a MpoLeccoM
HenocpeacTBEHHO Ha JlyHe.

PasmelleHne 6atapeit MMEHHO Ha 3KBATOPE UMEET OrPOMHOE 3HaYeHWE, Tak Kak 3HaYUTEmNbHas ero 4YacTb
Oypnet obpawaTtbCa K CONHEYHOMY CBeTy, U nagaTb OoH GyaeT Tam MOYTM BCerga OTBECHO, YTO obGecneyunT Makcu-
ManbHyt0 3(PEKTUBHOCTb CTaHLMK.

Takum 06pasom, NCnonb3oBaHNE Takoro anbTEPHATUBHOIO UCTOYHUKA SHEPrK, MOXeT obecneunTb He OfHO
MOKOSIEHNE 3NEKTPOIHEPTMEN, NPU ITOM COXPaHMB OKPYXKaIOLLYI0 Cpefly OT pasnuyHbIX 3arpA3HEHWUN.

Cnncok Ucnonb3oBaHHbIX MCTOYHMKOB:

1. http://www.shimz.co.jp/english/theme/dream/lunaring.html
2.  http://www.membrana.ru

FA30BOE NOXAPOTYLUEHUE LIEHTPOB OBPABOTKU OAHHbIX C
HEOTKIIOYAEMOWN 3AMKHYTOM BEHTUNALUMEN

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb
Mecmosckuti A.B.

MenbHuuyeHko []. A. — kaHO. mexH. Hayk, OoueHm

BonbLuon o6bem nHopmaumm, B NPOLECCE HaLLe COBPEMEHHOW XU3HWU CTUMYNUPYET pasBUTUE TEXHOMOIMMIA ANs LIEHTPOB
obpaboTku gaHHbIX. [ins obecneyeHns GesonacHOCTM MHOPMaLMKM, 060PYAOBaHNA U TEXHUYECKOrO nepcoHana 6onblioe BHUMa-
HWe yaensieTcs cuctemam noxapoTylweHusi. B ctaTbe paccMOTpeHbl MpUYnHbI BO3HUKHOBEHMS TexHonoruu Full Free Cooling(FFC)
ONs OXNaxaeHns cepBepHOro obopyaoBaHusi 1 0COBEHHOCTM NOCTPOEHUSI CUCTEMbI Fa30BOr0 NOXapOoTYLLEHWS B AAHHOM Cry4yae.

ExerogHo passuTne nHdopmMaumMoHHbIX TexHonorun (IT) yBenmymBaeTCcsl B HECKOMBKO pas, NOsIBMAKTCA COT-
HM CEPBMCOB U yCInyr NpefocTaBnsieMblX NONb30BaTeNAM, YTO NOpOXAAeT yBeNMYeHne MHPOPMAaLIMOHHOIO NOTOKa B
WH(OPMaLMOHHO-KOMMYHMKALIMOHHBIX CeTAX Ha TepabaiTel AaHHbIX. BxoxaeHne IT Bo Bce cdepbl OesTENBHOCTH
YyenoBeka MopoXaaeT MOSHYI0 3aBUCUMOCTb CTPaTErMyeckn BadKHbIX OTpacrnen 9KOHOMUKWM CTpaHbl 3aBUCETb OT
HafEeXHOCTU XpaHWMWLL, NOPOXAEHHOW MHOPMaLmMK: LieHTpoB obpaboTkn AaHHbIX(LIO[). 3ToT dakT HaknagbiBaeT
ob6asatensctBa Ha LIO[ 6biTb BLICOKO OTKa30yCTOMYMBBLIMU M UMETb BCEBO3MOXHbIE CUCTEMbI NpeaoTBpaLLeHns
ypesBblYariHbIX CUTyaLMin, OAHOW U3 KOTOPbIX SABNSETCH BO3ropaHue cepBepHOro 060pyaoBaHns XxpaHunuia.

CoBpemeHHble LIO[1 kpoMe BbINONMHEHMST CBOMX OCHOBHbIX Lieriel No XpaHeHuo 1 06paboTke AaHHbIX AOMKHbI
ObITb 3HEeProadEKTUBHBIMU 1 3KONOrM4eckM 6e3onacHbIMU, YTO 0BYCMOBIEHO crieayloLWwuMn hakTopamu:

1. HexBaTka cBOGOAHbLIX MOLLHOCTEN 3neKTpocHabXeHWa HaknagbiBaeT orpaHNYeHe Ha NCMNOonb30-
BaHWe dMeKTPOIHEPrnM Ha BCNoMoraTernbHble CUCTEMbI OXNaXOeHUS

2. Haxoxaenuwe LIO[ on-line B pexxume 24/7 HanaraeT 06593aHHOCTb MOCTOSAHHOIO (PYHKLMOHMPOBA-
HMS, HECMOTPS Ha Ntobble YpesBblYanHble CUTYaLUK.

3. MoBblWeHWe apHEKTUBHOCTH, SHEPrOIPHDEKTUBHOCTU 1 SKONIOMMYHOCTU CUCTEM OXNaXAeHUs oby-
CNoBWMM HEOBXOAMMOCTL NOCTPOEHUSA cnucTem bonee apHEKTUBHLIX, YHEM CUCTEMbI MOCTPOEHHbIE HA KOHANLIMOHN-
poBaHuK BO3ayxa.

Hanbonee wwmpokoe pacnpocTpaHeHue nonyuyuna TexHonorus csobopgHoro oxnaxaenus — Full Free Cool-
ing(FFC). OTa TexHomnorns onupaeTcsa Ha NPUHLUMN OXNaXOEeHWS NOMELLEHUS 3a CYET NPOX/1IaAHOro BO3dyxa C ynu-
ubl. B cucteme FFC npucyTCTBYHOT ABa KOHTYpa C LMPKYNMPYOLWUMN BO34YLLUHBIMU Maccamu: HapyXXHbIA U BHYTPEH-
HUIA. LieHTpoGpasyoLmmM anemMeHTOM CUCTEMbI ABMSIETCS POTOPHbLIV reHepaTop, N0 cpeacTBaM KOTOPOro NpoMCXoauT
TennoobmeH mMexay HapyXHbIM U BHYTPEHHUM BO3AyXOM. Takas cuctema sBnsetcs apdekTMBHON Ans CTpaH pac-
NMOMOXEHHbIX B KNMMaTUYECKMX 30HaX OT YMEPEHHOTO TO apKTUYECKOro.

MpumeHenne FFC npmBOoauT K TOMY, Y4TO NPV NOCTPOEHUMU cucTtem razoBoro noxapotywenuns(lMT) Heobxo-
OMMo yuuTbiBaTb, kak 06bem camoro LiOfa, Tak 1 06bem BO34yXOBOLOB M BEHTKAMEP BHYTPEHHETO KOHTypa cucrte-
Mbl oxnaxaeHust. Mockonbky LIO[ 370 06bEKT C BbICOKOW OTKa30yCTONYMBOCTBIO, KOTOpasi He MO3BOSISieT OCTaHaB-
nuBaTtb 060py0OBaHNE B Criyyae Ype3BblMaiHOW CUTyauuu, Ans repMeTmM3aumm NoMeLLeHUI C NCMONb30BaHMEM ra-
30BbIX CPEACTB NOXapPOTYLUEHUIN HE BO3MOXHO MCNOMb30BaTh OrHe3adepxuaatoLmne knanaHsl. B cucteme FFC ponb
knanaHa 6epeT Ha cebsa poTopHas cuctema, a BHYTPEHHUIN KOHTYP OXNaXAeHUsS NepexoanT B PEXUM OXNaK4eHUs no
NPUHLMNY KOHAWLMOHMPOBAHUS BO34yXa.

TexHonorusa FFC npegnonaraeT co3gaHve ropsianx n XonogHblx 30H B nomewennsix LUJOL, uto Hanaraet obs-
3aTenbCTBa He TOMbKO Ha NMIAHMPOBOYHOE pPELLEHNE 34aHus, HO 1 Ha opraHu3aumio pabotel [MIT. Mpu npoekTupoBa-
HuM cuctem MIT y apxutekTopa CUCTEMBI MOXET BO3HMKHYTb XenaHue pacnofoxuTb HacagKku-pacnbInTenu raso-
BOW CMECW Y BEHTUMATOPOB CUCTEMbI NOXapoTyLweHns. C OfHOW CTOPOHbI 3TO YAELEeBNsAeT CTOMMOCTb CTPOUTESb-
ctBa [TIT, ogHaKko Takoe pelueHne NpuBeneT K OTKa3y YCTAHOBKM B Ype3BblYalHOW CUCTEME M He MO3BONUT 3anorl-
HUTb 06bEM MOMELLEHUS ra30BON CMECHIO B YCTAHOBMEHHbI HOpMaTMBaMK CPokK. Pacnbinsiowme Hacaaky SOIMKHbI
ObITb pacnonoXeHbl MO BCeMy 06beMy 3aluMLLAeMOoro noMeLLeHns, a PyHKLUN 3anofnHeHns obbemMa OrHeTyLaLmm
COCTaBOM He [OIMKHbl BO3rnaraTbCs Ha CUCTEMY HarHeTaloLWmnX BEHTUNSTOPOB OXITaANTENbHOrO KOHTYpa NOMELLEHMS.
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[Mpu 3TOM CTOMT OTMETUTb, YTO BbINOMHEHME BbILLEYKa3aHHOrO npaBuna ysennynsaeT 3ddeKTMBHOCTb pabo-
Tbl cuctembl IMT. Oxnaxgatowmii koHTyp FFC B crniyyae HeluTaTHOM CUTyauMu OKasbiBaeT MOMOXUTENbHOE BO3AEN-
CTBME Ha CKOPOCTb 3arnofHEHNS ra3oM NMOMELLIEHNS OCYLLECTBNIAEMbIM OCHOBHbIM HarHeTarLWmMm mexaHmamom T,

Mockonbky paspaboTka yctaHoBku IMT gna LOOa ¢ HeoTknoYaemMon 3aMKHYTOW CUCTEMOW BEHTUNSALUK Tpe-
OyeT yunTbiBaTh O6BLEM BEHTKAMEP M BEHTWAaXxT, npu ctpoutenscTee LIOJa Heobxoanmo y4vecTb, YTO BeHTKOpoba 1
BEHTKaMepbl OOMXHblI obecneynBaTb HEOOGXOOUMbIA Npeden OrHeCTOMKOCTM, aHamnoOrMyHbIl OrHECTOMKOCTU CamMuxX
nomeweHun LLOOa.

Mpu ncnonb3oBaHun TexHomnornm FFC kpaHe BaXHbIM CTAaHOBUTCS KOHTPOIb U obecneveHve Heobxoammoro
YPOBHS TaKOro nokasaTensi, kak repMeTM4HoOCTb obbema nomelleHns. B otedectBeHHbIx LUOOax npoBepka Ha AaH-
HbIl NapameTp TOMbKO HayMHaeT HabwpaTb NOMyNAPHOCTb, HO B MUPOBOW NpakTuke npu noctpoenune LIOO c MT
065a3aTenbHbIM NMYHKTOM SBMSIETCS MPOXOXAEHME annapaTHOro TecTa Ha repMeTUYHOCTb BCero obbema nomMeLLeHnn
Loa.

Mcnonb3oBaHne FFC Takke HaknagbiBaeT ocobble TpeboBaHWA Ha 3NEKTPOTEXHUYECKYIO YacTb CUCTEMbI 00-
HapyXeHus1 BO3ropaHus. HeoTknoyaemas 3amMKHyTasi CUCTEMbl BEHTUNALMM NOPOXAAET 3HAYUTENbHbIE BO3AYLUHbIE
NoTOKM B nomelleHun. [laHHbil hakT He no3sonsieT obecneuntb pearMpoBaHne nsBeLLaTenen Ha maneniee BO3ro-
paHve, T.K. NOTOKM BO3AdyXa C AbIMOM He YCMeBalT NOOHATLCA OO TOYEYHOro M3BelaTtensi U BO34yLlHas CMecb C
npoayKTamMu ropeHusi He nonagaeT B ONTUYECKYH0 Kamepy TOYEHOro U3BeLLaTernsi.

0O606LMB BbILLIECKA3AHHOE MOXHO CKasaTb, YTO NMacCcUBHOE onpeferieHve AbiMa He MoAXOAWT ANSt CUCTEMbI
FFC. Ona gaHHOro criyyas nydlle BCEro UCMonb3oBaTb akTMBHOE OOHapyxeHue ObiMa, T.e. u3Bellatenb OOSHKeH
npou3BoanTb 3ab60p ra3oBO3aYLLIHOW CMECU CaMOCTOSATENBHO U NPOU3BOAMTL €e MOHUTOPUHI. Hanbonee onTumans-
HbIMM B A@HHOM Cryyae SIBMSTCA acnupauMOHHbIe n3BeLlaTenu ¢ Bo3ayxo3abopHbiMu TpyOGKamu, pacnonoXeHHbl-
MM Ha NyTK OBWXEHUS BO3OYLLHbIX MaccC.

Ecnu xe k acnmpaunoHHbIM n3BeLllatensam ob6aBuTb TOYEYHbIe n3BeLLaTenu B cooTHoweHnn 10:1, To Takas
cucTema no3BONUT peannsoBaTb OOHapyXeHWe AbiMa Mpu nbdomMm pexume OYHKLMOHUPOBAHUSA CUCTEMbI: BEHTUMSA-
UMM N KOHOWULMOHMPOBAHUS.

Mpu nocTpoeHun BbICOKOIPPEKTUBHBIX cucTeM TIT HEOOXOAMMO y4nNTbIBaTb BCE PACCMOTPEHHbIE B AAHHOW
cTaTtbe xapakrtepuctukv nomeltenun LJOOos. Heobxoanmo yaoensite 60nbLIOe BHUMaHNE BCMOMOraTeNbHbIM CUCTE-
Mam Ha CaMOM MepBOM 3Tane NpoekTupoBaHus u ctpoutensctea LOM, ona goctwxkeHnst Haubonee BbICOKMX MoKa-
3aTtenen ahPeKkTMBHOCTN paboTbl FA30BOro NOXAPOTYLLUEHUS B MOMELLEHMAX C HEOTKIMIOYAeMOW 3aMKHYTOW BEHTUNSA-
LUVen.

Cnmncok Mcnonb30BaHHbIX MCTOYHUKOB:

1.MMNB 01-2012 MpaBuna noxapHol 6e3onacHocTn Pecnybnvkm Benapyck npu akcnnyataumMm 06beKTOB, 34aHWI, COopy-
XXeHun n Tepputopuii — 2012 .

2.TKIM ObnacTtv npuMeHeHNs aBTOMaTU4ECKNX CUCTEM MOXapHOW CUrHanM3aumin U yCTaHOBOK NOXapoTyLueHns — MUHCK,
MUC, 2012r.

CPABHUTENIbHAA XAPAKTEPUCTUKA NOA3EMHbLIX BOA
NMEPBOMAUCKOIO U COBETCKOIo PAMOHOB NroPOOA MUHCKA

Bernopycckuli 2ocydapcmeeHHbili yHusepcumem UHgopmMamuku U paduo31eKmpOoHUKU
2. Murck, Pecnybnuka benapycb

Bacunbses B.B.

Lsienoeckasi H.B. — mazucmp mexH. Hayk, cm. npernodasamerib

B pabGoTe kak 06bekT nccriefoBaHust bbina B3sita npobnema 3arpsi3HeHusi aptTesmaHckux Bog B [Nepsomaiickom n Co-
BETCKOM paiioHax ropoaa MuHcka. B oCHOBY NonoxeHbl hakTuiyeckme matepuarsl, Nosy4YeHHble B Xo4e MOonesbixX U 1abopaTopHbIX
nccnefoBaHWin apTeanaHckmx Bog Boao3abopoB «HOBUHKM» 1 «3eneHoBkay. [Ona uccrneqoBaHns Obinv B3sTbl 2 CKBaXMHbI: CKBa-
*uHa Ne2B (Bopo3abop «HoBuHKM») 1 ckBaxkmHa Ne185 (Bogo3abop «3eneHoBka»).

Mocne 3abopa Boabl 13 06omx ckeaxuH B LieHTpanbHyto nabopatopun PYT1 «benreonorus» ,6einv nposege-
Hbl 06LMe aHanu3bl Boapl . [locne aToro Mbl NpoaHanuanpoBany pesynbTaTbl U CPaBHUIN BOAbI M3 06eMX CKBaXWH ,
a UMEHHO , CPaBHWIN COAEPXKaHNe HUTPATOB, XITOPUAOB, Xenesa , CynbdaToB , HATPUS ,MUHEPANM3ALMIO .

Camu cobolt HUTpaTbl He HecyT B cebe yrpo3bl YenoBe4eckoMy opraHuamMy. OnacHbl X MPOM3BOAHbIE, HUTPY-
Thbl, KOTOpble 06pasyloTcsa BHYTpU Hac. lMoaTomy, yem Gonblue Mbl ynotpebnsem conen asoTHOW KUCNOTbI, TeM
6onbLUe N3 HAX MOXET MOMy4nTbCA AA0BUTLIX BELLECTB, TEM OMacHee 3TO AN Hallero 340poBbs. HUTpUThl BCTyna-
0T BO B3aMMOZENCTBMNE C reMorfiobnHom, B pesynbraTe vero obpasyeTcs NULHUIA KOMMOHEHT KPOBMW, MEeTremorso-
6uH. OH 3amelyaeT remornobuH. M He cnocobeH nepeHocUTb KUCROpos, B pe3ynbTate Yero KneTku o Bcemy opra-
HW3MY HauYMHalT UCMbITEIBATb KMCMOPOAHOE ronodaHve.

MoBbIWEHHbIE CoAepXaHNs XMOPWUAOB YXyALaloT BKYCOBbIE KayecTBa BOAbI, AenatT ee ManonpurogHon Ang
NUTLEBOIO BOOOCHAGXEHUS U OrpaHUYMBAlOT NPUMEHEHME ANA MHOMMX TEXHUYECKUX N XO3SNCTBEHHbIX Lienewn, a Tak-
Xe AN OPOLUEHUS CENbCKOXO3ANCTBEHHbIX YrOAUN.
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Bopga, umetoLas noBsbIlLEHHOE COAEepXKaHWe xenesa, MMeeT XapaKTepHbI NPUBKYC M 3anax, a Takke CTaHo-
BMTCS OPaHXeBO-MYTHOW, €CMN ee OCTaBUTb Ha OTKPbITOM BO3[dyXe Ha HECKOnbKo 4acos. brnarogaps aTum kade-
CTBaMm, NWUTb TaKylo BOAY MPOCTO HeMnpusaTHO. Kpome Toro, noBbILLEHHOE CoAepXaHue xenesa B BoAe MOXET Bbi3bl-
BaTb anneprnyeckme peakumm Ha Koxe npu UCnosb3oBaHUM Takon BOAbl B TMIMEHNYECKUX LEeNsiX.

O6Lwaa MMHepanu3aums (Cyxonm oCTaTok) - CyMMapHasi KOHLEHTpaLus aHUOHOB, KATUOHOB U PACTBOPEHHbBIX B
BOAEe OpraHuM4eckmx BelecTB. Bnuset Ha opraHonentudeckue cBOMCTBa BoAbl (BKyca). [1o cyxomy ocTaTKy MOXHO
CyauTb O COAEpXaHnM B BOAE HeopraHWyeckux conen. Boga ¢ noBbILLEHHOW MUHEpanusaumnen BNuseT Ha cekpeTop-
HYI0 AeATEeNbHOCTb Xenyaka, HapyLuaeT BOAHO-CONeBOe paBHOBECKE, B pe3yrnbTaTe Yero HacTynaeT paccornacosa-
HMe MHOrMX MeTabonmyecknx 1 BUOXMMNYECKNX MPOLIECCOB B OpraHu3Me.

B ntore 6bina coctasneHa Tabnuua ¢ cogepXaHnem BCex 3MeMeHTOB B BOAE M3 CKBaXMWH (CkBakuHa 2B un
ckBaxkuHa 185) (Tabnumua).

Tabnuua

XvMUYecknii cocTaB BoAbl U3 CKBaXWH B palioHax Bogo3abopa «3eneHoBka» 1 «HoBUHKU»

OnemeHTbl | CkBa*kmHa | CkeakumnHa | NAOK
| Ne2B Ne185

MuHepa- |340 180 1000

nMaagymnaA

Xnopuagbl -28,8 8 35

>eneso 0,1 0,66 0.3

CynbdaTsl |23 25 500

Mapokap- 170 4153 -

SoHaTbl

HaTpui |26 12 200

HuTpatel |47.6 0.8 a5

M3 pe3ynbTaToB NpoBeAeHHbIX UCCNeAOoBaHNA MOXHO caenaTth CrieQytLlne BbiBOObI:

e apTesmaHckue BoAbl, B palioHe Bogo3abopa «3eneHoBkay», HaAEXHO 3aluLLeHbl OT aHTPOMNMOreHHoro
3arpsA3HEeHNs MOLLHOWN TOSLLEN MOPEHHbIX Cynecen, KOTopble ABMASIOTCA NMPUPOAHLIM PUNLTPOM, He
[onycKalLWwmnM NPOHUKHOBEHMWE 3arpsA3HAIOLLMX BELLLECTB B HUXKENeXalune ropusoHThl.

e ApTesmaHckue BoAabl B paiioHe Bofo3abopa «HOBWMHKM» NOOBEPXKEHbI aHTPOMOreHHOMY 3arpsi3He-
HUto. TpryrHa 3TOro 3arpsi3HEHUst - BHECEHWE MUHEpasibHbIX U OpraHnyYeckux yaoobpeHuii Ha cenb-
CKOXO3SICTBEHHbIE MOIS, PaCcnonoXeHHble BOKPYr 3TOro Bogo3sabopa.

e  CkBaxuHbl C Hanbornee 3arpa3HeHHON BOAON HEO6X0OMMO BbIBOAWUTL M3 BOLOCHabXeHMsa ropoaa, a
He pa3baBnATb BOAOM M3 Bornee YMCTbIX CKBaXWH, Kak 3TO AenaeTcs cenyac; NMbo UCKNUYNTb cenb-
CKOXO3AWCTBEHHblE 3eMMK, OKpyxatoLmne sofosabop «HoeuHkn», 13 oboporta.

Cnncok MCnonb30BaHHbIX UCTOYHVKOB:

1.HayuHbIn xypHan «Xumus B xun3Hu vyenosekay, Ne 11 2009r. Mog pepakumen Hesckon E.H.

NOBEAEHME XUMUYECKUX 3ATPA3SHUTENEN B ATMOC®EPE

Bernopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHpopMamuKku U paduo3anieKmpoHUKU
2. Murck, Pecnybnuka benapycb

KapHuenko B.O.
BpaxHukos M, M. — kaHO. xum. HayK, OoueHm.

MocTynasi B NPMPOAHYI CPeay, XMMUYECKIUE 3arpsi3HUTENM OKasbiBaOT HA Hee BpeHOe BO3AENCTBME — B 3TOM Cllyvae roso-
PAT O MEPBMYHOM 3arpsisHeHuu, NMnbo, pearmpys ¢ ApyrvMy BellecTBamu, AaBaTb HOBble COEAMHEHUS] — BTOPUYHbIE 3arpsi3HEHNS,
HebnaronpuUsTHOE BNUSIHWE KOTOPbIX MOXET BbITb HAMHOIO 3HaYUTENbHEE.

OcobeHHO MaccMpoBaHHOMY M MHOFOMMaHOBOMY OTpMUATENbHOMY BO3AENCTBUIO CO CTOPOHBI YerioBeka noa-
BepraeTcs atMocdpepa, KoTopas HaxoguTCsi cerlyvac B Havbonee onacHOM COCTOSIHUMW. 3arpsi3HeHHOCTb aTMocdepsl
HernpepbIBHO BO3pacTaeT, YeMy CrocOOCTBYIOT PasBUTUE NMPOMBbILLIIEHHOCTU, TPAHCMOPTa, POCT A0ObIYM Chipbs U Bbl-
paboTkn sHeprun. B obLuen aTmocdepHon 3arpsisHEHHOCTU AoMs Yenoseveckon aeaTtenbHocTu coctasnseT 10% u
MMeeT TeHAEHLMIO K YBENUYEHWIO, TOrAa KakK 40N NPUPOAHbLIX MCTOYHUKOB OCTaeTCst MOCTOSHHOW.

B 3aBucmMmocTy oT macluTaboB pasnuyaloT MECTHYIO (MMMAKTHYIO), peroHanbHyto 1 rmobanbHyto 3arpsisHeH-
HocTb. MecTHasa onpedensieTcs Kak MrHOBEHHas UMM CPeAHssl KOHLEHTPauus BpedHbIX BELECTB MO OTHOLUEHWUIO K
noKanbHbIM TEPPUTOPUSIM (FOPOACKOW PaNoH, ropoAd, MPOMbILLNEHHBIV panoH). B aTom cnyyae Hanbonee pacnpocTtpa-
HEHHbIMW 3arpASHUTENSMU ABNSIOTCS OTXOAbl OT MPOMBILLNEHHbLIX NMPOU3BOACTB, NPOAYKThbI CXUIaHWs NPUPOLHOro
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TONNMBA, BbIOPOCHI ABUratenen, BHyTpeHHero cropaHus. OHM cogep)kaT OKCMAbl yrnepoaa, cepbl, as3oTa, yrneBoao-
poabl, a3po3onn. 3aknyeHne 0 COCTOSIHMM BO34yXa B AaHHOM pavioHe AEernalT Ha OCHOBAHWM CPaBHEHUS U3MEpPEH-
HbIX KOHLIEHTPaLU BPeAHbIX BELLECTB C CAHUTaPHbIMW HOPMaMy — NpeaenibHO A0MYCTUMbIMU KOHLIEHTPaLMUSIMU.

Ecnu 3arpsisHeHHbI BO34yX OXBaTbIBAET 3HAYMTENbHbIE TEPPUTOPUM, TO MMEET MECTO permoHarnbHas 3arpsis-
HeHHOCTb. PernoHanbHasi 3arpsi3HEHHOCTbL 06yCnoBneHa AOCTaTOYHO CTabunbHbIMK BellecTBaMu, BolbpacbiBaeMbiMU
cucTeMaTUYeCcKu 1 B OFPOMHbIX kKonmdecTBax. K Takum 3arpasHUTEnsIM OTHOCSIT, NPeXae BCero, OKCMAbl cepbl, a3oTa,
asposonu. OueHnBasa perMoHanbHy 3arps3HeHHOCTb, HAOO0 YYMTbIBaTb JONTOBPEMEHHBIN XapakTep 1 NnocneacTsusi
BO3EeNCTBUS.

mobanbHas 3arpsa3HeHHOCTbL aTMocdepbl NpeacTaBnseT cobor n3MeHeHe COCTOSIHMSA aTMocdepbl B LIENOM.
nobanbHbIMK 3arpasHsOWMMK KoMMnoHeHTamu cunTtaoT CO2 CH4, asposonu. B atmocdepe KoHUEHTpaums yrieknc-
noro rasa exerogHo yeenuumeatotcsa Ha 0,4 metaHa — 0,2%, asposonen n Haxogutcsa 250 MnH T. FnobanbHble name-
HeHUsi cocTaBa aTMocdepbl 0COBEHHO ONacHbI, MOCKONbKY MOTYT NPUMBECTU K HEMPEACKasyeMblM nocneactamsm. [1]

Monagas B atmocdepy, 3arpsasHsioLme BewwecTBa He TONbKO pacCenBaloTCs, 3axBaTbiBaOTCA OOXAAMU, BNn-
TbIBAlOTCA MOYBON, HO W NOABEPralTCA XMMUYECKUM U3MEHEHUSAM MOA BMSHUEM CBETA, TEMNepaTypbl Unu pearvpy-
10T C Apyrumu BellectBamu. [Moa OeNCTBUMEM 3HEPrM CBETOBOIO M3MNydYeHUs BO3MOXEH pa3pbiB CBSI3W B MOrekynax,
YTO AaeT Hayano nocneayoLwmm peakumsm. [1]

B nocnenHee gecatuneTne yCTaHOBMNEHO CYLLECTBEHHOE BIMSIHME HA O30HOBLIN CION aTtMocdepb! pasnyHbIX
BELLIECTB aHTPOMNOreHHOro NPOUCXOXAEHWSA: reMrMoKemaa a3oTa (Becenswero rasa), BblaenstoWwerocs npy pasnoxeHun
MUHeparnbHbIX yaoOpeHuii; OKCuaoB a3oTa — BbIOPOCOB peakTMBHBIX ABUraTtenewn; dropxnopyrneponos ((ppeoHoB),
UCNonb3yeMbIX B ObITy.

CopepxaHue 030Ha B cTpaTocdepe HEBESMKO — MULLIb HECKOIbKO MOMEKYN Ha MUMMMOH YacTuL, Ha ero posnb
Ans Guocdepsbl B LiENom YpessblivainHo BaxkHa. Mornowas Y® nsnyyeHne, 030H He nNponyckaeT K NOBEPXHOCTU 3eMiun
camyio rybutenbHyo Ansi BCEro XMBOro YacTb CONTHEYHOW paguauum — ¢ ANMHHOW BOMHbI MeHee 290 HM.

Cpean psiga pmanyeckux n XMMn4eckux NpoLLeccoB eCTECTBEHHOIO M aHTPOMOreHHOro NPoONCXoXaeHusl, ooy-
CNaBnMBalOLWMNX CHWXXEHME KOHLEHTpaLUuM 030Ha B cTpaTocdepe, obLenpmsHaHHbIM cUMTaeTCsl BUSIHUE XMOp- U
OpomMcoaepalmx coeanHeHnn, npexae Bcero peoHoB, KOTOpPbIe NMPOM3BOASATCA XMMUYECKON MPOMbILLIIEHHOCTbLIO
M UCMOb3YHOTCS Kak OXNaXaaloLLme areHTbl B XOnoAnurbHMKax U KoHamumnoHepax Bosgyxa (dppeoH 12 CF2CLz2), pac-
TBOPUTENM U HOCUTENM aKTUBHBLIX XMMMKATOB B a3po30sbHbiX 6annoHax (dopeoH 11 CFCL3z, dpeoH 12 CF2CL2), B
NeHHbIX orHeTywmuTensax (xnagoH 12B1CF2 CLBr, xnagoH 13B1 CF3BR) u ansa gpyrux uenen. PaHo unu no3aHo 95%
3TUX COeauHEHWI nonagaeT B BO34yLUHy cpedy. dTopxnopyrnepoasl, ABASIOWMNECS MHEPTHLIMW ra3oobpasHbIMM
BELLECTBaMM B HWDKHUX CMOsIX aTMocdepbl, ObICTpo paspyLuatoTcs B cTpaTtocdepe. MNpy 3TOM BbIAENSIIOT aTOMbl UNn
pagukansl CL, Br, CIO, NO, HO. OHu nopoxaatoT LUMKMbl KaTanMTU4EeCKUX peakunmn, onpeaensowmx OCHOBHOW CTOK
030Ha. [2]

Cpeawn rnobanbHbIX Npo6reM, CBsI3aHHbIX C YBENNYEHNEM aHTPOMOreHHOro BO3AENCTBUS, B MEPBYIO ovepeb
BbIOPOCOB 3arpsA3HUTENEN B OKPY)KaloLLyHo cpefly, BblOENST BO3MOXHOE U3MEHEHWE KnMMaTa BCneacTBue ycune-
HWUS1 @aHTPOMOreHHOrO BNMSIHUS HA aTMocdepy; BO3MOXHOE HapyLLEHME 030HOBOIO Cros 3a CYET BblAENEHNs OKCUO0B
asoTa M ronoreHoyrneBoopOAOB aHTPOMOreHHOro NPOUCXOXAeHUs; 3arpsisHeHne MupoBOoro okeaHa HedTblO U
HedTenpoaykTaMn. 3HaHne MOBeAEeHUs 3arpssHUTENen B OKpYXalolen cpede U yMEeHue ero nporHosvposaTb —
OLMH, XOTH U OYE€Hb BaXHbIW, LUAr Ha NyTU K NPEOAONEHNI0 BO3HUKLLEro NPOTUBOpEeUNsa mexay obLectsoM 1 Npupo-
gon. Opyron gomxkeH OblTb caenaH B HanpaBneHUM MoAepHU3aumm CyLLeCTBYOLWUX U CO3aaHNs HOBbIX TEXHOMOIN,
KOTOpble OKa3blBanu Obl MeHbllee BO3OencTBME Ha buocdepy. Xumns B 9TOM OTHOLLEHMW pacnororaeT 6onbwmmm
BO3MOXXHOCTSAMMW.

Cnmncok Mcnonb3oBaHHbIX MCTOYHUKOB:

1. ®nneH6epr I. 3arpsisHeHune npupoaHon cpeabl/ . enneHbepr// Mockea. «Mupy», 1997. C. 49
2. Oprnog [1. C. 3konorvsi u oxpaHa 6uocdepbl Npy XUMUYECKOM 3arpsi3HeHuM: y4ebH. usgarue/ [. C. Opnos, J1. K. CagoBHuko-
Ba, M. H. JllozaHoBckas. — M.: «Bbicwas wkona», 2001. — 333 c.

BIIMAHUE 3ATPA3HEHHOCTU ATMOC®EPHOI'O BO3YXA
HA COCTOAHUE CHEIA TOPOOA BPECTA

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3nneKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Bunioxa fO. E.
Tenew U. A. — kaHO. 2eoep. Hayk, doueHm
B Tesncax goknaga npvBOasTCS aHanM3 v OLEeHKa BNUsiHWS 3arpsi3HEHHOCTU BO3dyXa Ha COCTOsiHMe cHera B ropoae bpecre.
B 6onblunx ropogax npobnema 3arpsasHeHns aTMOCdepHOro Bosdyxa Bcerga sBnseTcs akTyanbHow. Lenbio
paboTbl ABNSETCA U3yveHue BNMSAHUS 3arpsa3HEHHOCTM BO3[yxa Ha COCTOsIHWE cHera B ropode bpecte Ha npuLkonb-
Hom Tepputopun. 3agayn UccnegoBaHNs: TEOpeTUYecKoe onmncaHne NCTOYHUKOB 3arpsi3HeHns BO3Ayxa U ux nocnea-

CTBWI, aHanNn3 cHera v Tanomn BoApbl C PasHblX y4acTKOB NPULLKONbHOW TEPPUTOPUM Ha Hanuune 3arpsasHuTenen.
B xopge paboTtbl npobbl cHera oTOupanucb Ha YeTblpex yvacTkax: CMopTMBHAasA nnowiagka, UeHTpanbHas
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knymba, nnowaaka MO, 6acketbonbHan nnowagka BO BHyTPEHHEM ABOPE LWKOMbI. [Inf nocneayroLwero aHanmsa un
OLIEHKN COCTOSIHWSA CHera Ha 3arpsi3HEHHOW TeppuTopumn ropoaa paboTta NpoBOAUNack B HECKOMbLKO 3Tanos. Ha nep-
BOM 3Tane nNpoBOAWNAacCh OLEeHKa 3afepXXaHHbIX YacTull, Leflbio KOTOPOW SBMANOCH ONpeAerieHne HepacTBOPUMbIX
YyacTul, coaepxallmnxcsa B Tanow Boge npu noMoLwm dunbTpoBanbHOn Bymaru, XMMMYeCcKMX cTakaHoB U BOPOHKW. o
pesynbTaTaM OLEHKN 3afepXaHHbIX YacTuL, MakcumanbHOe KONMMYeCTBO 3arpsasHeHun Haxoaunocb Ha 3 yyactke. Ha
yyactkax 1 u 4 copepxaHvne HepacTBOPUMbIX NPUMECE B Tanown BoAe MMHUManbHoO (Tabnuua).

Tabnuua

XapaktepucTtuka nokasartenemn 3arpa3HeHHOCTM CHera Ha nccrnegyemMbix y4acTkax

OGHapyxeHue

Ne OueHka 3a- OnpepeneHve 3HaveHne CopepxaHue

o OpraHn4eckmx . -
v OepXKaHHbIX 9 3anaxa Tanow pH Tanon Cyxoro ocrar-

YyacTka npumecei,

yactuuy, 6ann 6 BOAbI, 6ann BOAbI Ka, mMr/n
ann

Ne1 1 1 1 6,0 0,256
Ne2 4 2 2 53 0,294
Ne3 5 5 2 4,9 0,458
Ne4 1 0 0 6,5 0,112

Ha BTOpOM 3Tane ocyLiecTBNSNOCh OnpeaeneHne coaepxaHust opraHM4ecknx npumeceii B Tanon soge. lNo-
cre BbiNapvBaHWA TanoW BOAb! W NMPOKaNMBaHUA XMMUYECKMX Yallek AaHa OLEeHKa COAEPKMMOMY Yaluek Mo LiKane
ot 0 go 5 6annos. B pesynbTate onpegeneHns COAePXXaHna HePacTBOPUMbIX NPUMECEN B Tarnon Boge Makcumanb-
HOe KONM4YecTBO MPMMeECEN BbisIBNEHO Ha 3 yyacTke. HaumeHee 3arps3HEHHbIM ABRSeTCs 4 y4acTok, @ KONMYecTBo
OpraHn4yecknx npMMmecen Ha HeM MMHUManbHO. Ha TpeTbem aTane NPoBOAMNOCE onpeAeneHue peakumsa cpedbl (pH)
Tanow BoAbl NMPX MOMOLLM YHMBEPCANbHOW MHAMKATOpHOM Bymarn. Hanmbonbluyto KMCNOTHOCTb MMeeT 3 y4acTok,
3HayeHne NpuBNMXEHHOEe K HEWTPanbHONM cpefe UMeeT 4 y4acTok, T.e. OH ABNSETCS HauMeHee 3arps3HEHHbIM. Llie-
b0 YETBEPTOro U NATOro aTanoB paboTbl ABNANMCL ONpeaerneHne xapakTep n MHTEHCUBHOCTL 3anaxa Tanow BoAbl U
onpefenieHne Konm4yecTsa Cyxoro octaTtka npuMmeceri METoA4oM BecoBOro aHanmsa. Cyxol OCTaTok xapakTepusyeT
obliee cogepxaHue B CHery pacTBOPEHHbIX COMEN U OPraHNYecKUX MpUMecen, He pasnaratoLUmMxcs npu ykasaHHON
Temnepatype. [1o pesynbTatam NpoBeAeHNs 3TanoB UCCNefoBaHUS YeTBEPTOro M NATOro 3Tanos HanbonbLuyo Mac-
Cy Cyxoro octaTka npumecen umeet 3 y4yacToOK, HAaMMEHbLUYIO - 4, CogepXXaHne npuMecen Ha 3TOM yvacTke MUHU-
mansHo. CpefHne nokasaTtenu 3arpsa3HeHHOCTU cHera Ha 1 ydacTke obycnoBreHbl ero HaxoxaeHnem B6nm3m cTpou-
TenbHbIX paboT. CpedHne nokasaTenu 3arpA3HEeHHOCTUM CHera Ha 2 ydacTke ObOycrnoBrieHbl HaxOoXOEeHWeM 3TOro
yyacTka BONU3M ynuubl C OXMBEHHbIM SOPOXHbBIM OBMKEHUEM, YTO CMYXUT A0Ka3aTenbCTBOM 3arps3HeHns aTtMo-
cdepbl ropoaa BbIXMONHLIMKU radaMu aBToTpaHcnopTa.

AHanus Bcex Npob cHera nokasan Hanuune B HEM NMOCTOPOHHUX NpuMecen. Hanbonee YncTbiM okasancs cHer
Ha yeTBepToM yyacTke. OH HaxoguTCa BAaNW OT NPOE3XKen 4acTu, K TOMY Xe C TPex CTOPOH 3aluuLleH 30aHUeM
LUKONbl M MacTepckumu LKonbl. Hanbonee 3arpssHeHHbIM okasancs 3 yyacTok, T.K. AaHHas Tepputopuvs LUKOIbI
ABNAETCA «CKBO3HOM» W BO3AylUHbIE MOTOKM yn. B-p KocmoHasToB 1 yn. Kuposa cBo604HO NPOHMKAIOT Ha AaHHbIN
yyacTok. HammeHee 3arpssHeHHbIM okasancs cHer Ha 4 yqactke. OH HaxoguTCs BOanu ot AOpPor, K TOMY Xe € Tpex
CTOPOH 3alMLLeH 30aHMEM LLUKOMbl U MacTEPCKMMM LLKOMbI. DTOT Yy4aCTOK YMLLEe OCTarbHbIX, MOCKOMbKY BO34YLUHbIE
Macchl Npu NepemMeLleHnn MMeIT NPenaTCTBUS (CTPOeHus), peako AyeT BeTep HebnaronpusaTHOro HanpasneHus, B
pesynbTaTe 4yero Ha 4 y4acTke He CKannmuBaloTCs 3arps3Hsaiowmne Yyactuubl.

OpHako 3HayeHve pH CyLLeCTBEHHO He OTNMYanocb Ha BCeW TEPPUTOPUM LLKOSbl MU COOTBETCTBOBAMO Cha-
6okucnoTHon cpefe. KucnoTtHble okeuabl, Haxoaswmecs B atmocdepe ropoga beiCTpo pacnpefenstoTcs no Hel un
pacTBopsioTCs B aTMocdepHbix ocagkax. bonee kucnas cpefda okasanack y npob cHera Ha 3 yvacTke, T.K. Ha AaH-
HOW TeppuTopmmn Hanbonblune ocobbli BKNaA B 3arpA3HeHne atMocdepHOro Bosgyxa BHOCUT ABUXEHVE aBTOTPaHC-
nopTa.

Takum 06pa3om, CHEXHbIN NMOKPOB AEVCTBUTENBHO SBNSETCS MoKa3aTenem 3arpsi3HeHHOCT Bodgyxa. Cocto-
SiHMe aTMOCEepPHOro Bo3ayxa Ha MPULLKONbLHOW TeppuTopumn ropoda bpecTta onpepenseTcs BnuaHueM aBToMobunb-
HOro TpaHcnopTa U NpPeanpuaTUi, NPON3BOAALLMX BbIOPOC TBEpPAbIX M razoobpasHbix BelecTs B atmocdepy. MNpu-
YeM aBTOMOOWIMbHBIA TPAHCMOPT B 3TOW YacTW ropoAa Haumboree WUHTEHCUBHBIA W KONUYECTBO BbIGPOCOB MaKkcu-
ManbHO. MNpoMmbiLLNEHHbIE NPeanpUATUS OKasbiBaloT BNSHWE Ha BO3A4YyX BCero ropoda. [Ans o4ncTku aTMocdgepHoro
BO3Ayxa HeobxodvMa yCcTaHOBKa Mblfie- 1 rasoyrnioBuTernen Ha NpPOMbILLNEHHbIX NPeanpusaThsaX, cnocobHbIX 3agdep-
XMBaTb SA0BUTbIE BELLECTBA, He AOMyCcKas WX B «ferkuey» ropoga, a Takke OMTMMU3MPOBaTb MOTOK FOPOACKOro aB-
TOMOBUMBLHOrO TpaHcnopTa.
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AHAJIN3 ®AKTOPOB, OBYCJIOBJIMBAKOLUNX ®OPMUPOBAHUE
BECEHHEIO NonoBoOAbA

Benopycckuli cocydapcmeeHHbIlU yHU8epcumem UHopMamuKku U paduo3aneKmpoHUKU
2. Murck, Pecnybnuka benapycb

3uHosbes A.A.

Kupeenb N. U. — 8-p.eeoep. Hayk, npogheccop

K daktopam, 06ycnoBnvBatoLLMmM BbICOTY BECEHHEIO NMOMOBOAbSI, OTHOCSATCS 3anachkl BOAbl B CHEXXHOM MOKPO-
BE nepepj HayaroM BECEHHEro TasiHus, aTMOcdepHbIE OCaaKkv B NeEpUOA CHEroTasgHUs 1 NorioBoAbs, OCEHHe-3UMHee
yBraXXHEeHVe NOYBbl K Ha4Yany BECEHHEero cHerotasiHus, rmybvHa npomep3aHuns NoyBbl K Ha4any CHerotasHusi, neas-
Hasi KOpKa Ha NoYBe, MHTEHCUBHOCTb CHErOTasiHUS.

"MaBHasa TpyaoHOCTbL NPOrHo3a obbema CToKa NonoBOAbs Kak pa3 U COCTOMT B TOM, YTOObI B YCIOBUSAX A@HHOIO
rofga 3apaHee OLeHWUTb BO3MOXHbIE NOTEpPU CToKa No dakTopam, onpeaenstowmmM 3T noTepu.

PaccmoTpum ganee kaxabin daktop, obycrnoenmeatoLLmMi 06beM BECEHHEr0 NONOBOAbSA, B OTAENBHOCTU. OTO
BaXXHO AMsi NOHMMaHMWA TOro, NPW Kakmx ycnoBusax GbiBatoT HaBOAHEHUS, KaKk COCTaBMSIETCA NPOrHo3 BbICOThl U 00be-
Ma NnonoBoabs 1 np.

1. 3anacbl Bogbl B CHEXXHOM MOKPOBE.

OnpepeneHne UCTVHHOM BENWYMHBI CHEro3anacoB B OacceiiHe COMPSPKEHO C HEManbiMW TPYAHOCTSMMU, T.K.
CHEr 3aneraet Ha MEeCTHOCTU KpalHe HepaBHOMepHO. MpuunHa He TOMbKO B TOM, YTO B pa3HbIX MecTax BbinagaeT
HeOoOVHaKOBOE KONMMYECTBO TBEPAbIX OCAAKOB, CKOMbKO B TOM, YTO BETEp NEPEHOCUT BbINaBLUUA CHEr C MecTa Ha
mecTo. OgunH BypaH B OTKPLITON CTENM MOXeT A0 Hey3HaBaeMOCTU U3MEHUTb penbed CHEeXHoro nokposa. HekoTo-
poe BnvsiHME OKa3blBalOT HA HEro 1 3uMHne otTenenu. MNpn oTTenensax cHer TaeT NPENMyLLECTBEHHO B MOMe U NoYvTtu
He TaeT B necy. CooTHOLWEHNe Mexay cHerosanacamu B nore, necy, oBparax u np. MeHsieTcs oT roga kK rogy. B
cpeaHeM B y3KMx oBparax cHera B 2,5 pasa 6onblue, 4em B Morne, Ha onyLukax neca — B 2 pasa, B necy — B 1,3 pasa,
B INOLLMHAX, Nox6buHax n B pycrax pek B 1,2 pa3a 6onblue. B otaeneHble oTTeNEnNbHbIE N BETPEHBIE 3UMbI COOTHO-
LWeHe MoxXeT BbiTb cylecTBeHHO uHbIM. Moutn Becerga Ha 10 % nnowaam cHerosanackl B 2—4 pasa 6onbLue cpea-
Hel Benu4uHbl 1 ewle Ha 10% nnowaan — B 1,5-2,0 pasa meHbLUe.

2. ATMocdepHble 0caakv B Nepuo CHEroTastHisi U MNONIOBOAbS.

BeceHHve ocagku, siBNASICb OOMOMHUTENbHBIM UCTOYHUKOM MUTAHUSA PEK, UrpalT BeCbMa BaXHYK ponb B
$OpMUPOBaHMM MaKCMMyMa BECEHHero nonoBoabsi. MOXHO BbIAENUTbL OCAOKWM Mepuoaa CHeroTasiHusa u pasmep3sa-
HMS NOYBbI, a TaKkKe 0CaAKv NOCNeAyoLero BeCEHHero nepnoga Ao KoHua nonosoAbs. Mepsbie obpalualoTcs B CTOK
C TEMM Xe NoTepsMU, YTO U CHerosanachl, BTOPble — C HECKOMbKO BonbliMMu notepsamMun. Ecnn koaddumumeHT cToka
CHerosanacoB 1 ocagkoB npuHaTb 3a 1,0, To anga ocagkoB oH coctaBuT 0,8 Ha ceBepe B 30HE U3OLITOYHOrO yBax-
HeHusi n 0,5 Ha tore B 30He HEeOCTATOYHOrO YBMNaxHeHUsi. MOMEHT OTTauBaHWs NOYBbI NPYMEPHO COBMNaAaeT C OKOH-
YaHMeM CHeroTasiHusl B fecy, a B 6e3necHbix paioHax oTTanBaHWe NoYBbl HAYMHaEeTCs cnycTa 5-8 gHew nocne cxo-
fa cHera.

3. OceHHe-3MMHee yBMNaXHEHUe NoYBbI K Ha4arny BECEHHEro CHEroTasiHus.

BnaxHocTb BepxHero cnos noysbl TonwmHon 0,5-1,0 M — cambin BaxHbIN hakTop MoTepb Tanbix Bog. Ho
WMEHHO BMNaXXHOCTb NMOYBbI U €CTb Camasi U3BMEHUYMBAS BO BPEMEHM U B MPOCTPAHCTBE BeNUYMHa. B kaxaon HusuHe
BNaXXHOCTb NOYBbI GONbLUE, YEM HA BO3BbILWEHHbIX MecTax. OHa CyLeCTBEHHO Pa3NnyYaeTcsa Ha necyaHbiX U FUHK-
CTbIX MNOYBAX, HA pacnaxaHHbIX U LeNMHHbBIX y4acTKax, Npy HanNnMyum TpaeBsHOW UM OPEBECHOW PacTUTENBHOCTU U T.
4., NpU NPOrHO3ax LUMPOKO MCNOSb3YTCSA PasHOro pofa KOCBEHHbIE XapakTepuctukn. Camas pacnpocTpaHeHHas u3
HUX — 3TO Pa3HOCTb MEXAy CymMmapHbIMM ocagkamu (X) u cymmapHbiM ucnapexuem (E} 3a 2,5-3,0 mecsua po
YCTOMUYMBOro nepexofa cpeaHen cyTovHon TemnepaTypbl Bo3gyxa 4Yepes 0° C. BennunHa pasHoctn X — E npumepHo
paBHa 3anacy npogyktusHow Bnaru B cnoe 0-50 cm. [pyrasi pacnpocTpaHeHHas XxapakTepUCTUKa — CYMMapHbIN CTOK
peku 3a nepuog oKTA06pb — AHBapb.

4. mybrHa npoMep3aHnsi NoYBbI K Havany CHerotasgHus.

HabnogeHusa Ha nonsx nokasbiBakT, YTO Npu rybokom (cebiwe 60 cm) npoMep3aHumn NoyBbl 3MMOM €€ OTTa-
MBaHVWE BECHOW MPOUCXOAMWT MULLb MOCre OCBOOOXAEHWUs nonen OT cHera. XOpoLo yBRaXHeHHast U rrmyboko npo-
Mep3Llas noysa NpakTU4ecKM HenpoHuuaema Ans Tanow BoAbl. HanpoTuB, cyxasi, Herny6oko npomMep3luas noysa
BNUTbIBAeT B cebs MHOro BoAbl. VIHTEHCMBHOE NMpOMEp3aHMe MOYBbI MPOUCXOAWUT B HayarbHbIA Nepuoa 3vMbl, OO
TOrO Kak BblCOTa CHEXHOro NokKpoBa B nonsix gocturHeT 10-15 cm.

5. leasHasa kopka Ha no4yse. 3UMHWE OTTENenu.

JleasiHasa kopka Ha nodse obpasyeTcss BO BPEMSI KOPOTKMX, HO CUSIbHbIX OTTEnernen npyu ycrioBuu, 4YTo noyea
BopoHenpoHunuaema. OBbIMHO Kopka OblBaeT He CMIOLWHOW, a 3aHUMaeT MOHWXKeHNs penbeda. Yalle Bcero 3anac
BOAbl B NeasHON Kopke cocTaenseT 5-10 MM (B nepecyeTe Ha Becb 6acceiH), Ho ObiBaeT n 20—25 mMM. B 3umbl ¢
MacCOBbIM pacnpoCcTpaHeHneM NeasHoN KOPKM KO3hdUUMEHT cToKa odeHb Bbicokui (0,85-0,90), notepu cToka mMu-
HUManbHble. Begb Tanas Boga ckaTbiBaeTcs MO feAsHON Kopke, Kak no acdanbTy. Bo BpeMsa AnuTensHbIX 3MMHUX
oTTenenen Tanasi BoAga ycnesaeT AOCTUYb MMaporpadyeckor ceTu, U Toraa Ha peke NPOXOAMT 3UMHUIA NaBOLOK.

6. VIHTEHCUBHOCTb CHeroTastHus.

Y4YeT MHTEHCUBHOCTW CHEroTasitHUsi BaXKEH NPW MPOrHo3ax BbICOTbI MONOBOAbS M NMOYTU HE HYXEH B crny4vae
nporHo3oB ob6bema nonoBodbs. Yem MeHblue 06beM MonoBoAbsA B AAHHOM roAy, TeM 3HauuMTenbHee ponb WHTEH-
CMBHOCTW CHeroTasiHusi. Ponb MHTEHCUBHOCTU CHerotasiHusa B (OOPMMPOBAHMN BECEHHETO MOMOBOAbS CYLLECTBEHHO
pasnuyHa Ans KPynHbIX, CPeOHWX U MarnbiX peK (4emM MeHblue peka, TeM 3HauuTenbHee BMUSHUE WMHTEHCUBHOCTU
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cHeroTasiHus). [pouecc cHeroTasHUs: HaYMHaEeTCs 33400 OO HACTYMIEHWS MONOXUTENBHON TemnepaTypbl BO3ayxa.
MpoHukalowasa B TOMLy CHera ConHeyHas paguvauus cnocobcTByeT obTamBaHMIO YacTuL, CHera B NMOBEPXHOCTHOM
cnoe. Ha HavyanbHOM 3Tane cHer TONbKO HackIWaeTcs Tanon Bogo. Bogootaaya 13 Hero Ha4YMHaeTcs TONbKO nocne
Toro, kak pacraet 15-20 % cHerosanacos. B nocnegytouiem, korga nnoTHOCTbL cHera gocturHet 0,32-0,34 r/em®,
pasHuLa Mexay UHTEHCUMBHOCTBIO CHEroTasiHusl U BO4OOTAAuYM CTaHOBUTCS HEGONbLUON. IHTEHCUBHOCTL CHeroTas-
HUS 1 BOJOOTAAuYM B OTAENMbHOW TOYKE MOXHO paccuyMTaTb METOAOM TennoBoro GanaHca. MiHoe nonoxeHune c pey-
HbiIM GaccerMHOM B LernoMm, rae mmeetcss 6ecUMCrieHHOe KONMMYEeCTBO CKIIOHOB pPas3HOW 9KCMO3vuuW, AMWHbI, yrna
HaKIoOHa K FOPWU3OHTY, CTENEHU 3aTEHEHHOCTU pacTeHusMu u np. B Takux cnyyasix LWMPOKO NpUMEHsieTcst pacyeT
WHTEHCMBHOCTW CHEroTastH1si C UCMONb30BaHNEM Tak Ha3biBaeMoro koadpumumneHTa ctanBaHus — Crost Tanom Bogpl B
MUNNUMETPax NPUXOAALLErocs Ha OOVH rpagyc CpefdHeWn CyTOYHOW TemnepaTypbl BO3Ayxa. TWUMWYHblE 3HAYeHUs
KoapduumeHTta cramBaHusa coctaBnsawT Ana nonga 5,0 MM, ANS cMelaHHoro neca 2,5 MM, Ans ryctoro XBOWMHOro
neca 1,5 mm (ykasaHbl Mm/cyT Ha 1°C NONOXWUTENBLHON CPEefHeN CYyTOYHON TeMnepaTypbl BO3Ayxa).

OcobeHHO cunbHOE BRUSIHME Ha CTaMBaHWe OKasblBalOT Aoxau. bnarogaps mexaHudeckomy BO3AENCTBUIO
Kannu Joxasa paspyLlatoT CHEeXHble Kanunnsapbl U BHYTPUCHEXHble neperopoaku. Coaepxallascs B cHere kanwn-
ngpHas U NnNeHoYyHas Boda nepexoauT B rpaBUTALMOHHYIO U ObICTPO cTekaeT BHM3. B pgoxanveblie AHW MHTEHCUB-
HOCTb CHeroTasiHusa Bo3pacTaeT B 1,2—-1,4 pasa. OnpegeneHHyo ponb UrpaeT U BeTep, KOTOpbIN He AaeT 3acTau-
BaTbCS XONOAHOMY BO3[lyXy B HU3MHaX U B necax.

He Bcs nocTynmBLLas Ha NOBEPXHOCTb peyHoro 6acceiHa Tanas Bofa cTekaeT B pekun. YacTb ee npocaynBa-
eTcs B MOYBY U MOET Ha MOMOSTHEHME NMOYBEHHOW BNaru 1 3anacoB rPyHTOBbIX BoA. YacTb TepseTca Ha vcnapeHuve,
HaKoHeLl, YacTb nepexBaTbiBaeTcsl 6€CCTOUYHbIMU NOHWXKeHUsIMU (06b14HO 10—15 MM), a Takke BonoTamu 1 o3epamu.
Bce aTn pacxogHblie KOMNOHEHTbI 6anaHca NPakTU4EeCKN HEBO3MOXHO M3MEPUTb Ha rPOMaHbIX NpocTpaHcTeax. Ewe
TpyAaHee ux npeasugeTb. [osTomy npu nporHo3ax o6bema u MakcMMyMa nonoBoAbs BOonpoc obblYHO peLuaeTcs ny-
TeM MOCTPOEHMSA 3MMUPUYECKNX NOKanbHbIX rpadurkoB (3aBncumMocTen). MNocpeacTBOM nokansHOW 3aBUCMMOCTU B
HEsIBHOM BMAE YYUTbIBAOTCA MHOMBMAYyanbHble 0COBGEHHOCTU peyvHoro GaccerHa (NecucTocTb, 3abGONOYEHHOCTb,
penbed), coctaB rpyHToB ¥ np.). Kpome Toro, uckno4valtTcs cucremaTmyeckne ownbku B yyeTe CToka BoAbl U B
HabnoaeHusAx 3a o6ycnoBnyBatoLWMMmK hakTopamu.

B obLiem crnyyae ocHOBOW ANst AOMTOCPOYHOrO MPOrHo3a obbema NonoBoAbs CMAYXUT aMNMpuyeckas 3aBncu-
MOCTb Mexay 00beMOM, C O4HON CTOPOHbI, 1 CYMMOW MaKCMMarbHbIX 3a 3MMY CHEro3anacoB U BECEHHUX OCaJKoB, a
TakKe KOCBEHHOWN KONMMYeCTBEHHOW XapakTepuUCTUKOW BOAOMOrNOTUTENBHOW CMOCOBHOCTM NOBEpPXHOCTM GaccewnHa K
Hauany BecCHbl — ¢ Apyroi. [ina aToro Hago pacnonaratb psaoMm HabnwogeHun He meHee Yyem 3a 15-20 net. MHorga
npuberatT K yCTaHOBIEHWIO TeppuTOopranbHO o6Lwen (pOHOBOW) 3aBUCMMOCTM AJA PEK Kakoro-nmbo ogHOpPOAHOro
no u3amKo-reorpadyecknMm yCcroBusiM panoHa. 3TO BO3MOXHO MOTOMY, YTO BCE BEJIUYMHBI BblpaXXEHbl B MUMN-
MeTpax Crosi.

Mpu oonrocpoyHbIX NpPorHo3ax obbema M MakCMMyMa BECEHHEro MONoBOAbS YYET MPUXOAHbIX KOMMOHEHTOB
BoAHoro 6anaHca nNonoBoAbs NMOBCHAY OCYLLECTBSIETCS OAMHAKOBO. VIHOE NMOMNOXeHUE C UCMOoNb30BaHMEM NPSIMOWA
UMM KOCBEHHOW XapaKTEPUCTMKM BOLOMOINOTUTENBHOW CnocobHOCTM noBepxHOCTU OaccelHa. 3pechk xapaktep
HaBOAHEHWS B OCHOBHOM 3aBVCUT OT OCOBEHHOCTEN NPUPOAHON 30HBbI.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!

1. Twgponorudeckuin MoHUTOpUHr Pecnybnvku Benapycs / nog obuwl. pea. A.W. Monuuyka, IM.C. YekaHa. - MuHck: KHirastop,
20009. - 268 c.

2. HaBogHeHus Ha pekax u o3epax / P.A.Hexuxosckuii. — T'mgpomeTteounsaar, 1988. — 183 c.

MECTO U PONb BTOPUYHOI' O PbIHKA
B BOCINPOU3BOACTBEHHOU CUCTEME

Genopycckuti 2ocydapcmeeHHbIl azpapHbIt mexHuU4eckul yHueepcumem
2. MuHck, Pecnybnuka benapyck

bobposHuyas FO. I".

MenbHuuyeHko []. A. — kaHO. mexH. Hayk, OoueHm

B HacTosilLiee Bpemsi cTapeeT MaLUMHHO-TPAKTOPHIWA NapK, yXyALaeTcsi COCTosiHME 6a3bl N0 PEMOHTY U TEXHUYECKOMY 06-
CNYXVBaHWIO TEXHUKM, C 3KCNMyaTauuyu CHUMAETCs (CMUCLIBAETCS) 3HAYUTENbHO GOMblUe MallUWH, YEM MOCTYNAET HOBbIX, HO He
CyLLecTBYeT BO3MOXHOCTU co3aaTb 6e30TX04Hble TEXHOMOrMN B 3TON obnactu.

BTOPWUYHBIA PBIHOK CENbCKOXO3ANCTBEHHOW TEXHUKU ABNSETCH 3(EKTVBHBIM MHCTPYMEHTOM BOCMPOU3BOA-
CTBa MaLLMHHO-TPAKTOPHOrO Mapka, TEXHUYECKOro OCHALLEeHWs MPOU3BOACTBA, 0OecrneyYeHusl BbICOKOTO KayecTsa
PEeMOHTa 1 BOCCTAHOBEHHOW TexHMkn. O6 3TOM CBMOETENbCTBYET OMbIT CTPaH, rAe PbIHOK BbIBLUMX B 3KCMNyaTaumm
CEINbCKOXO35IMCTBEHHbIX MALUWH AaBHO CIIOXMIICS, pauuoHarnbHO CTPYKTYPUPOBaH U (OYHKLMOHUPYET B YCTONYMBOM
pexvme.

B cTpaHax ¢ pasBuUTbIM MALUMHOCTPOEHUEM EMKOCTb PbIHKA ObIBLUEN B KCMIyaTaLMU TEXHUKM 3HAYUTENBHO
BblLLE €MKOCTM pPbIHKA HOBOW TEXHWKM (MEPBUMYHOrO pbiHka). Hanpumep, B Fepmanum, CLUA Ha kaxayto npoaaHHyto
HOBYIO CENbCKOX03ANCTBEHHYIO MaLLUMHY NpoAaeTcs OT NonyTopa Ao YeTbipeX ObIBLUMX B 3KCMyaTaLmMy MaluvH.
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OTeyeCTBEHHbI BTOPUYHBIN PLIHOK CEMIbCKOXO3SMCTBEHHOW TEXHUKM MO CBOEW CTPYKType, mapameTtpam u
3P (PEKTNBHOCTN CyLLECTBEHHO YCTYnaeT TakoMy PbiHKY B 3anafHblX CTpaHax, XOTS MapK OCHOBHbIX CENbCKOXO35AM-
CTBEHHbIX MaLwmH cokpaTuncs Ha 40,50%, 4To B 2 pasa MeHbLUe NOTPeBHOCTU. M 3TO CHUXeHWe npofoskaeTcs, Tak
Kak TeMnbl CMCaHNA TEXHUKU MpeBbillaloT obbeMbl eé noctynnexust B 4,6 pasa. Bcnegcteme yero xossiictea Bbl-
HY>XOeHbl UCMOb30BaTb NOMHOCTHI0 CAMOPTU3NPOBAHHYHO CENbCKOXO3ANCTBEHHYHO TEXHUKY.

O6ecneunTb BOCNPON3BOACTBO MaLUMHHO-TPAKTOPHOrO Napka TOMbKO 3a CYeT HapaliMBaHUsi NOCTABOK HOBbIX
MaLUMH HEBO3MOXHO U 3KOHOMMYECKM HelenecoobpasHo. Heobxoammo peanu3oBbiBaTh Apyrve HanpasneHus. Cpe-
OV HUX LeHTpanbHOe MecTO 3aHMMaeT BOCCTaHoBMeHne paboTocnocobHocTn BbiBLuel B aKcnnyataumm TexHuku. B
nocrnegHne rofbl NPoABMAETCH YCTOMYMBASA TEHASHUMNA COKPaLLeHVs npofax ObiBLUen B aKCMnyaTaumMm oTevecTBeH-
HOWM TEXHWKM U pocTa NpoAaX TeXHWKK 3apybexxHoro nponssoacTsa. CokpalleHne eMKOCTU BTOPUYHOTO pblHKa OTe-
YeCTBEHHbIX MaluuH, bonee delleBblX, YeM MMNOPTHbIE aHanoru, oTpULaTeNbHO CKa3biBaeTCs Ha YPOBHE TeXHUYe-
CKOW OCHALLLEHHOCTU XO3SNCTB, 0COBEHHO Mano4oOXOAHbIX, KOTOpble HE MMEIOT BO3MOXHOCTM npuobpetaTb HOBYHO
TEXHUKY 3a c4YeT COBCTBEHHbIX (PMHAHCOBBLIX PECYPCOB M MonyvaTb Ha 3T Luenun kpeauTel B 6aHkax. [NpoBefeHHbIe
uccrneaoBaHUs MokasbiBaloT, YTO B OCHOBHOM HOBYH TEeXHWKY ByayT npuobpeTtaTb 3KOHOMWYECKM Kpenkue Xo3su-
cTBa, KoTopble Yeped 3-5 neT ee ucnonb3oBaHua byayT peanusosbiBatb MTC vnu Apyrum Xo3ancTeBam, He MMeto-
LLIMM BO3MOXHOCTU UNW HE XXenawLwmMm npnobpeTtaTb HOBY. ITO B NEPCNEKTUBE NO3BONUT NPOU3BOAUTENSAM 9KOHO-
MWUTb 3HaYUTErNbHbIE MaTepuarnbHble N UHAHCOBLIE PECYPCHI.

OcobeHHOCTM MpoM3BOACTBA B LIESIOM, COCTOsIHME TexHuveckoro noteHumana AlMK Ha coBpeMeHHOM 3aTane
06BEKTMBHO MPUBOAAT K HEOBXOAMMOCTM NoMcKa MyTen BOCCTAHOBIIEHNS TEXHWKW, B TOM Yucre u paspaboTke cro-
coboB MO 3KOMOrMYECKoW onTUMM3aLuun npomssogctea. LUnpokuii n ycTonumeblin Kpyr obcryKnBaembiX Npov3BoaM-
Tenew, oueHka LenecoobpasHOCTU NOKYMNKN BOCCTAHOBNEHHOW MalUMHbI C TOYKWU 3PEHNS MHTEPECOB M MOTUBOB pas-
NINYHBIX KaTeropuii NPponsBoAMTENEN, CpaBHUTENBbHAA OLEHKa KayecTBa PEMOHTHO-TEXHUYECKUX YCMYyr N BOCCTaHOB-
NEHHON TEXHUKN CBOEro NPEeAnpuATUS U NpeanpuAaTUN-KOHKYPEHTOB. TONbKO OCHOBLIBAACh HA TaKMX OLLEHKaX, MOXeT
ObITb paspaboTaHa ahpeKkTMBHAA TakTUKa M CcTpaTerys peanusauum TEXHOMOrMWA, MO3BOMSIOWMX pasBmMBaTb U pe-
CTPYKTYpU3npoBaTb NPON3BOACTBEHHYIO Gasy, CMocobHyl obecneynTb MakCMMmarnbHYH 3KOonorMveckyro 6esonac-
HOCTb.

Cnm1CoK MCMonb30BaHHBIX MCTOYHUKOB!

1. CaitraHos, A. C. lNoBbileHe 3hHEKTUBHOCTU (HYHKLIMOHUPOBAHUS CUCTEMbI MPOM3BOACTBEHHO-TEXHUYECKOTO OBCNYXUBaHUS

cenbckoro xo3sictea / A. C. CanraHoB //MHCTUTYT cucteMHbix uccneposannin B AMNMK HAH Benapycun. — MuHck, 2012. — 312 c.

2. CarraHos, A. C dopmmpoBaHne 1 pasBUTME BTOPUYHOIO pbiHKa CenbckoxossancTBeHHon TexHuku B AlK Benapycn / A. C.
CaiiraHos // Becui HaubisHanbHan akagamii Hayk benapyci. Cepbisi arpapHbIx HaByk. — MuHck, 2008. - Ne 1. — C. 29-35.

PAOVNOAKTUBHBIU NU3OTOMN KAINMK-40 B MPOAYKTAX
PACTUTENbHOIO NPOUCXOXOEHUA

Gernopycckuli 2ocydapcmeeHHbili yHugepcumem uHhopMamuku U paduo3ieKmpOoHUKU
2. Murck, Pecnybnuka benapycb

Qauwyk H.C.

L{senoeckas H. B. —mazucmp mexH. Hayk, cm. rpernodasamersib

Kanuin siBnsieTcs OAHMM 13 OCHOBHbIX Hapsidy C a3oToM U hochopOM HEODXOAMMbBIX SNIEMEHTOB MUHEParbHOro MUTaHust.
OneMEeHT Kanuin UMeeT paiMoakTMBHbIN U3oTon kanuii-40, obnagaroLwmin cnabbiM ramma- 1 6eTa-usnyveHvem. B ycrnoBusix noBbILLEHHOMO
pagmaumoHHoro doHa nocre YepHobbinbcko aBapum B oTAeNbHbIX pervioHax Pecnybnuvkv Benapych ncnonb3oBaHue kanuiHbix yaobpe-
HUIN [OIMKHO BbITb 0CO60 NegaHTUYHLIM. B 3TON CBSA3M Halle uccnenoBaHme Bblno HanpaBneHo Ha YCTaHOBMEHNEe A03bl BHOCUMBbIX YA00-
PEHUIA, MO3BONSOLLMX MOMNYYUTH XOPOLLIMIA 1 6e3BPEHbIN YpoXKal.

KanuiiHble ynobpeHns cogepxaTt B Ka4eCTBE OCHOBHOTO MUTATENBHOMO 3fieMeHTa Kanuii. SNeMeHT Kanum nmeet
paBaMOaKTUBHELIA M3oTon Kanuii-40, obnagarowmi crnabbiv ramma- u 6eTta-nsnyvyeHneM. ATOMHasi pacrnpoCTpaHEHHOCTb
kanuii-40 coctaenset 0,0117. MowHOCTb A03bl raMMa-u3rnyveHusl, cosgaBaemasi GeCKOHEYHbIM MONYNPOCTPaHCTBOM,
COCTOSALLMM M3 XITOPUCTOTO Kanus, coctaBnseT 83 mkP/u.

PagnoaktvBHbIN kanuii-40, ncnyckasa 6eta-yactvupl, npespatyaeTcs B ctabunbHbin kanbumii-40 (Tuz = 109 ner)
(TO ecTb pagnoakTUBHbIA POH MNOCTOSIHEH, YTO BbI3bIBAET HEOOXOAMMOCTL M3YyHeHUs1 AaHHON nNpobnembl). OfHako OH Mo-
XeT pacnagatbCs M NyTeM 3axBaTa aneKkTpoHa, npeBpaLlasice B aproH-40.

Ota paboTa Ha4anack C TEOPETUHECKOrO U3yHeHNs Npobnemsl.

[na npakTMyeckoro NccrnefoBaHvsa AaHHOW NpobnemMbl Mbl Habnoaany Tpu pacTeHus], BbipallleHHble B OAMHAKO-
BbIX YCIIOBUSIX.

MpakTn4eckyto YacTb Haler paboTbl MOXHO YCIOBHO pa3buTb Ha TpW YacTu:

1. TogkopmKa pacTeHWin pacTBOpamMu KarnuiHbIX YO0OGpeHWiA.
2. TlonuBka pacTeHun npoucxoguna no mepe HagobHOCTU B TeYeHUe nonyroaa.
3. OnpepgeneHvie pagnoakTMBHOIO (hOHa Pas3nMYHbIX TKAHEN OMbITHBLIX PACTEHWIA.

MccnepoBaHme ocyLLEeCTBAANOCH HAa TPEX OMbITHbIX PACTEHUSIX, KOTOPbIE NOAKAPMITMBANWCL pacTBOPOM Kanvn-
HbIX YOOOpeHuiA C NOCTOSIHHOM KOHLIEHTpaLMen OeNCTBYOLEro BeLecTBa cooTBeTCTBEHHO 25%, 50%, 75%. MNocne nony-
roga (T.e. BpeMeHM NpoBeAeHNs NepBOro aTana onbITa, Ha KOTOPOM OCHOBaHa paboTa) Obinu B3ATbI 00pasLibl pasnMyHbIX
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TKaHEW 3TUX PacTeHU — KOPHM, CTebnK, NUCTbs, NpUYeM paBHOM Macckl — M=50rp u BbICyLLMBaNuCb. 3aTem nNprudopom
«CyYeTurK pagmoaKkTUBHBLIX M30TOMOB» M3MEPSANCH YPOBEHb PaAMOaKTMBHOCTU B obpasuax. B pesynbtate paboTbl Obinn
noryyeHbl cregyopme pesynbTaThl: B KOPHAX paanoakTUBHbIN ypoBeHb nosbicuncsa Ha 0,01 Bk, B ctebnsx — Ha 0,18 Bk, B
nmctbsax — Ha 0,35 Bk no cpaBHeHuto ¢ ectecTBeHHbIM hoHOM B Benopyccun, kotopbin coctasnseT 1,32 bk (ans cpasHe-
HWS — eCTECTBEHHbIN YPOBEHb PaaMOaKTUBHOCTM COCTaBnseT npumepHo 1,1 Bk).

1.8
1.6
1.4 ® Coaepxanve B
12 NUCTBAX
’ @ Coaepanve B
1 crebnax
0.8 CopepxaHue B
KOPHAX
gi o ECEI"ECTB«EHHI::II:I
. BEHb
0,2 o EéprecmeHthﬁ

hoH

Puc.1 — KonuyecTtBo pagnoakTMBHBLIX M30TOMOB B PaCTEHMAX

Takum 06pa3oM, HaMborbLLee KONMYECTBO PaavoaKkTUBHBIX M30TOMOB HAKaNIMBaeTCs B NIUCTbSIX, HAUMEHbLLEE -
B KOpHsIX. Ha ocHoBe 3TnX AaHHBIX MOXHO CAenaTb BbiBO4 06 UCMOMNb30BaHUM KannHbIX ya0OpeHWIA:

>  pagmoaKkTUBHbIE M30TOMbI MPAKTUYECKU HE HAKanmnMBaKOTCS B KOPHSIX, He MOBbLILLAS UX PaaNOaKTUBHBIN Ypo-
BEHb, HO HAKaNIMBaTCA B NIUCTbSAX U, YUUTbIBAS (OM3NOMOTMIO PACTEHMIA MOXHO CKasaTb, YTO elle Gorbliuee KOonMYecTBo
M30TOMNOB ByAeT HakannMBaTLCS B Nnodax;

> KymnbTypbl, BblpalLMBaeMble paau UX KOPHEN, MOXHO NOAKAPMIMBATL KanMMHBIMKU YOOGPEHWSIMU NPaKTU4YEeCKM
6e3 orpaHNYeHUst B KOJIMYECTBAX;

> noaKapMIvBaHWe KanuiHbIMK YOOGPEHUSAMU KyIbTyp, BblpallMBaeMbIX pagy UX MIofoB, OOJDKHO ObiTb ne-
OaHTUYHBIM — C OrpaHUYEHNSIMU.

Cnm1CoK MCMonb30BaHHBIX MCTOYHUKOB!

1. CokonoBckuii, A. A., «KpaTkuin cnpaBoYHUK MO MUHEpPasbHbIM YA0GPEHUAM» /A.A Cokonosckuia, T.M. YHaHsHL, 1977.

Kaiwukapos, O. [l., «TexHornors kanuiHbIx yao6penuii», /O. [l Kawkapos, Cokonos W. 1. 1978;
«TexHonorus KanuiiHbIx yaobpeHuin», nog ped. B. B. MNeukosckoro, 2 usa., MuHck, 1978.
«CnpaBoyHas KHUra no Xmmmsaummn cenbCckoro Xo3sncTeay, nog pea. B. M. bopwucosa, 2 naa., 1980.

MmuHka, H. 1. «O6was xumust», /H. 1. TnuHka 1974.

g rON

NMPOrHO3 N TEHOEHUWUUN NMPUPOOHbLIX KATACTPO®

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UuHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Manedyuk B. B., lllaHbko [. FO.
Muxnrok T. @. — kaHO. buorn. Hayk, doueHm

Cellyac 4enoBeYeCcTBO M3MEHSIET NnaHeTy GbicTpee, YeM ycneBaeT MOHSATb, YTO AenaeT. HenocpeacteeHHo Gyayluee
MMpa HaxoAMUTCsi B COBCTBEHHbIX PyKax Kaxaoro.

[ns okasaHus NOMOLUM B ryMaHUTapPHbIX akUMAX HALMOHaNbHONO M MUPOBOro mMaclutaba npu noaaepike
BcemupHolt opraHnsaumm 3gpaBooxpaHerus (BO3) n Benbruiickoro npaButensctsa Obina cosgaHa mMexagyHapoa-
Has 6a3a gaHHbIX no 6eacteusim (EM-DAT). OHa cogepuT OCHOBHblE AaHHble 0 Bonee Yyem 8 ThIC. KaTacTpod M ux
nocnepcteusx, cnyumslumxca ¢ 1900 roga no Tekywee BpeMs. basa dopmumpyeTcs No AaHHbIM M3 pasnu4YHbIX UC-
TOYHWMKOB, Takux Kak, yupexgeHus OOH, HenpaBUTENbCTBEHHbIE OpraHuM3auuu, CTPaxoBble KOMMaHWM, HayyHo-
uccreaoBaTenbCknue UHCTUTYThI U CPEACTBa MacCcoBON MHGopMaLmu.

Cnyx0a noMoLUM 1 pas3BUTMSA OABHO OCO3HaNM 3HAYUMMOCTb AaHHBLIX U UHMOPMaUUn AN YMEHbLUEHUS Mo-
cneacTBMN KatacTpod AN ys3BMMbIX CroeB HaceneHus. Cuctematudeckuin cbop M aHanua Takux OaHHbIX npen-
CTaBnsieT HeoLEeHMY0 MHOPMaLMI0 NpaBUTENbCTBAM M OpraHu3aumsaM, KypupyroLwmm NoMoLLb HaceneHuo n aes-
TENbHOCTb MO BOCCTAHOBMNEHMIO. DTa MHAOPMaLUMs TakkKe NOMOraeT yCUnuTb acnekT 34paBoOXpaHeHust B Nporpam-
Max Mo CHWXEHUIO ypoBHA 6eaHOCTU.

WccnenoBaTenbCKui LIEHTP NPeoCcTaBnsaeT OTKPbIThIN U GecnnaTtHbIn OCTYN K AaHHbIM Ha cBoeM Bebcaii-
Te. MexpgyHapogHasa 6a3a gaHHbix (EM-DAT)npenocTtaBnsieT ocHOBY Ans 6eCnpUCTpacTHOW OLEHKU YA3BUMOCTU U
NPUHATUS pauuoHanbHbIX pelleHnin B cnydasax Y. Hanpymep, oHa nomoraeT BbICLUMM AOMMKHOCTHBIM fvLam onpe-
OennTb, Kakue BuAbl kKatacTpod Hanbonee TUNWYHBLI ANS 3a4aHHOW CTpaHbl K OKasanu 3Ha4YnTENbLHOE NCTOPUYECKOE
BO3[€ENCTBME Ha KOHKPETHbIE Hapoabl.

EM-DAT BknoyaeT aaHHble 060 BCex kaTacTpodax, KOTopble COOTBETCTBYHOT XOTsl Obl OAHOMY 13 nepeymnc-
NEHHbIX KPUTEPUEB:
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. 10 n 6onee nornbLUKX;
. 100 n 6onee nocTpagaBLUKX;
. OduumanbHoe rocyaapcTBeHHoe 3assnexHue o YC;
. O6paLleHne k MexayHapoaHOW NOMOLLM.
Hwxe npvBefeHbl rpacduki, NO3BONAOLLNE CYAUTL O KONIMYECTBE NPUPOAHbIX KaTacTpod U Ux BAUSHUM Ha
nogen.

UueIo IpHPOIHBIX KaTacTpod, sadukcHpobanHsix B 1900-2011 rr.

T T T T T T T T
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Puc. 1 — 'paduk konuyecTBa kaTacTpod B 3aBUCUMOCTM OT roaa

B nocnepgHne rogbl BUAEH NOYTU 3KCMOHEHLUMAnNbHBIN POCT YMCHA KaTacTpoduyeckmx cobbiTnii u yuepba ot
HMX HECMOTPS Ha CUMbHOE BapbupoBaHWe no rogam. [leicTBUTenbHO, 3a NocneaHee CToneTme YMCo KaTaknnmsamos
yBenuuunocb novtn B 20 pa3. Ewé B Havyane XX Beka BO BCEM Mupe 3a rog npoucxoauno He bonee gecsatka npu-
POAHBIX UMM TEXHOFEHHbIX KaTacTpod, B cepeamnHe Beka ux Obino yxe okono 50, a cerogHs 3a rog npovcxoamT 6o-
nee 200 nopo6HbIX NpoucliecTBuii. 3a npoLueLlee cToneTne oT CTUXUIAHBIX 6eCcTBUIA Ha nnaHeTe nornbno okono 8
MUIIMOHOB YENOBEK, Takne NoTepu CPaBHUMbI pa3Be YTO C NOTEPSMU BO BPEMS BOVIH.

HekoTopble y4yeHble CUYMTAIOT, YTO NEPBOMPUYMHON BCEX KMMMaTUYECKMX M3MEHEHUI Ha MnaHeTe ABnseTcs
ConHue.B koHue 80-x renuocmauk Mupc KopOuH pelumn mcnbiTaTb COBEPLUEHHO HOBbLIA CMOCOO MPOrHO3MPOBaHMS
noroabl. HecmMoTpsa Ha BCIO MOLLb rocyAapCTBEHHbIX MeTeobopo pasHbIX CTpaH, TexHuka KopbuHa gana Hanbonee
TOYHble pesynbTathl. [1pecca Ha3Bana ero cynepmeTeoponorom. CekpeT ero ycnexa — B AaHHbIX aKTUBHOCTU COJflH-
ua. 9ta ngesa npuwina K Hemy nocne Jonroro N3y4eHus COMHEYHbIX MNATEH.

CornHeyHble NSATHa — 3TO MOLLUHbIE MarHWTHbIE MOMS, BO3HMKAlOLWME BO BPEMS MOBbILLIEHHOW CONIHEYHOW aK-
TMBHOCTU. Ha NpOTSXEHMM MHOMMX BEKOB aCTPOHOMbI MOACYMTLIBANMN KONMYECTBO COMHEYHbIX NATEH U AyManu: 4em
6onblue nATeH, Tem Tennee. B 1893 rogy 6GputaHckuin actpoHom Oaeapa MoHaep 3ameTun, 4To B "Manbii NegHMKO-
BbIl NEPUNOA" Ha COMHUE NATEH He 6bino. 3To 6blN NEPUO CONMHEYHON HEAKTUBHOCTW, KOTOPbLIN NOTOM Ha3Banu "mMu-
HUMyMm MoHgepa".

OpHako v bypHasi NPOMbILLNEHHAs AeATeNbHOCTb YenoBeka BHOCUT BONbLLOV BKNa4 B UBMEHEHWe knumara,
CAenaem oLeHKy MCMofb30BaHUS BOAHbBIX PECYPCOB, Tak Kak Boga — 3TO MCTOYHUK XU3HW Ha 3emne. YenoseyecTBO
ucnonb3yeT cenyvac 6onee NOMOBMHbLI BCEN He3aMep3Luel NpecHon BoAb! Ha nnaHeTe, npuyemM 70 NpoLeHTOB 3TOro
Konm4yecTBa - B CernbCckom xo3snctee. MHorme peku 3anpyxeHbl. Tak, B CLUA Tonbko Ha OBYX MpoueHTax pek HeT
nnoTuH, a B Macwtabe 3emnu K KOHLUY 3TOro Beka byaeT perynvpoBaTbCs YerioBeKOM TeyeHue OByX TpeTewn pek. B
Mupe cendvac okorno 36 Tbicad NnoTuH. Boaa Takux KpynHeix pek, kak Hun, Konopago, MaHr, pacxogyeTcst HacTOmMbKO
aKTMBHO, YTO Maro 4To BnagaeT B Mope. C pOCTOM YMCNEHHOCTM YenoBeYecTBa Hafao oxuaaTtb yeunenns gecuunta
npecHon Boapl.
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KonuuecTso mroneii, IOrHOIMHX BO BPeMA MPHPOIHLIX KaTacTpod B mepuon ¢ 1900 mo 2011 rr.
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Puc. 2 — Mpadhmk konuyectsa normbLIMX OT NPUPOAHLIX KAaTacTpod B 3aBUCUMOCTM OT roaa

Kasanocb 6bl, ecnin B Havane 20-oro Beka Tak Mano perMcTpupoBasnochk katacTpod, TO U KOMMYECTBO XepTB
AOIMKHO BbITb MeHbLUe? Ha camom gene, 3aBUCUMOCTb NPSIMO NMPOTMBOMOSIOXKHAS MO HECKOSIbKUM MPUYMHaM:

1. [o 70-80 rr. pernctpMpoBanucb UCKMIOUUTENBHO KaTacTpodbl, KOTOpPbIe MOBMEKNM 3a coBoI YernoBeveckme
xepTBbl. Ceilvac 3a4acTyto B CTaTUCTUKY BKIOYalOT Te 6eACTBUSI, KOTOpble Oblny NpU3HaHbl rocygapcTBoM kak UC,
nm6o umenu 10 n Gonee nocTpagaBLLMX.

2. C pasBuTeM TEXHNYECKOro Nporpecca yBenuyumncs nonesHbin apdekT oT CpeAcTB ONOBELLEHNS Hacerne-
HWSA B criyyae NpubnvmKeHns yparaHa/luTopma, a Tak XXe HaBOAHEHWI, 3acyX.

3. Takxke CyL|eCTBEHHbIV BKNag B yMEHbLUEHNE KONMYeCcTBa XepTB BHOCUT paboTa ¢ HaceneHnem no AencTsu-
am B YC. MHorue xepTBbl MPOUCXOAAT BCMEACTBME Xaoca, KOTOPbIA BCErAa HauYnMHaeTCs nocne Havana katactpodel,
a N3BECTHbIN anropuTM AeNCTBUIA NO3BOSSET 3TOT XaoC YMEHbLUNTb.

4. CsoeBpemeHHas rymaHutTapHas nomoLlb OT MeXAyHapoAHbIX OpraHn3auuii No3BonseT yMEHbLNTL Konmye-
CTBO XepTB OT r'yMaHUTapHbIX kKatacTpod, KOTopble BCceraa HadmMHalTesa ecnun B criegcteue YC cunbHO cTpagaet
WHMPacCTPyKTypa.

Cnuncok ncnonb3dyemMblX NICTOYHUKOB:

1. http://www.nnre.ru/

2. http://ru.wikipedia.org/

3. EM-DAT: The OFDA/CRED International Disaster Database — www.emdat.net — Université catholique de Louvain — Brussels
— Belgium

4. ApycramoB, 3.A. BesonacHocTb xusHegesitensHoctu. J.A. Apyctamos, A.E. BonwuHa u gp./ YyebBHoe nocobue.
BUHNTK, 2000 r.

PA3BUTUE ANNbTEPHATUBHbIX ICTOYHUKOB SHEPTUA
B BEJIAPYCHU

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduo3aneKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Ypaees [].A., Kospbiea A.C., LLleguyk K.K.

KanuHosuy A.C. — kaHO. mex. HaykK, doueHm

B paGoTe paccmaTpuBaloTcs BUAbl anbTEPHATUBHBIX UCTOMHUKOB 3HEpruu, MpUMEHUMbIX B Pecnybnuke Benapyce, Tpya-
HOCTW, BO3HUKAIOLLME Ha NYTU UX BHEOPEHMS], @ Takke UX NoTeHumarn.

[MOCTOSAAHHBIN POCT LieH Ha YrneBo4opOAbl M 3aBUCMMOCTb NOCTaBOK OT Poccuu 3acTaBnsaoT NoBHUMATENb-

He NMPUCMOTPETLCS K anbTepHATUBHOW aHepreTuke B Benapycu. B Benapycu pasBuBaloTcsl Takve BuAbl anbTepHa-
TUBHOW 3HEPreTMKU, KaK CONHeYHasi 3HepreTuka, BETpO3HepreTrka, Guoras, ruaposaHepreTuka.
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Ecnun ocHoBbIBaTbCA Ha METEOPONOrMyeckmx AaHHblX, TO B benapycu nopsigka 30-TM ACHBIX COMHEYHbIX
OHen B rogy, B TO BpeMs Kak nacMypHbIX - 250. IHTEHCMBHOCTb COMHEYHOTO U3MyYeHUss COCTaBMAET YTO-TO Nopsaaka
2,8 kB1-u/M2. KapTnHa npumepHo Takas e B epmaHuu, ANOHUM 1 HEKOTOPLIX OPYrMX CTpaHax. ATO OaeT npasBo
CTOPOHHMKaM arnbTEePHATMBHOW 3HEPrun yTBepXAaTb O BO3MOXHOCTU U HEOOGXOOUMOCTU pa3BuMBaTb COJSTHEYHYHO
aHepreTuky B benapycu. CornacHo Tapudam Ha NOKYMNKy 3NeKTpUYeCcKon SHeprum, npon3soanumon 13 Bo3obHoense-
MbIX UCTOYHMKOB 3HEPrMU, Ha SHEpruto, BbipaboTaHHy (POTOINEKTPOCTAHLUUSAMM, OENCTBYET CaMblA BbICOKUIA KO-
appurumeHT paBHbin 3. T.e. sHeprocucTeMa obs3aHa NoKynaThb y BriagerbLeB COMHEeYHbIX 3MIeKTPOCTaHLMIN BCHO Bbl-
paboTaHHy0 3NEKTPOIHEPIUIO C AaHHBbIM MOBbILLALWNM KoadduumeHTom B TedeHne 10 net. OgHako B HacTosLee
BpPEMS COINTHEYHas 3HepreTnka NPOMBbILLIIEHHOTO 3HAYEHNS HE UMEET.

BeTpoaHepreTtuka B benapycu pa3suBaetcs 6ornee meaneHHo Yem, CorHeyHas. M3 3annaHuMpoBaHHbIX KO-
roa-to 1840 nnowanok Ha cerogHsAWHWMN AeHb B benapycu gencteytoT 18 BeTpoycTtaHoBoK. CpoK OKynaemMocTu mno-
006HbIX YCTaHOBOK BapbupyeTcs oT 6 0o 8 neT. BeTpoaHepreTuka, noxanym, 6onbLue BCero NoABepraeTcsa KpUTuke.

MonyyeHne Guorasa M3 eCTECTBEHHbIX OTXOAOB SBNAETCHA NpPMBMEKaTernbHbIM HanpaBfeHWeM WU Kak-To
yknagpiBaeTca B OOLLYIO KOHLENUMIO pa3BUTUS CEMbCKOro Xo3ancTaa. [lepcnekTUBHbIMIN HanpaBneHusMu SBNSTCS
nony4eHne 6rnorasa M3 OTXOA4OB XMBOTHOBOACTBA, APEBECUHbI, a Takke AoOblva bGuorasa Ha cBankax, rae bypsitcs
CKBaXMHbI U OTKa4MBaeTcs ckonuBLumiics buoras. CerogHsi B Pb gencteyeTt 6onblue aecstn 6uorasoBbiX YCTAHOBOK.
Camas kpynHaa — ClK “PacceeT” moLwHocThio 4,8 MBT. NocygapctBom paspaboTaHa nporpamma passutus buora-
30BbIX KOMMIekcoB BMnoTb Ao 2015 roga, kK aToMy BpeEMEHW [OOMKHblI 3apaboTaTtb Guora3oBble YCTAHOBKU MEKTPU-
Yyeckon MmolyHocTbio Ao 90 mBrT.

YT0 KacaeTca rmgpoaHepreTvkn, TO Ha CEerogHSAWHUA AeHb B benapycn gencresyet 41 ruapoanekTpocTaH-
uua (F3C), cymmapHasa MoWHOCTb kKoTopbix coctaenseT 20 MBT. [lMoTeHumanbHasi MOLHOCTbL BCeX BOAOTOKOB be-
napycu — 850 MBT, B TOM 41Crne 3KOHOMMUYECKM LienecoobpasHbiM sBnseTcs ucnonb3osaHue 250 MBT — nmeHHo go
TaKoro YpoBHS HamepeHbl JOBECTU OOLLYy MOLHOCTb Manbix rMapoanekTpocTaHumn B Benapycu k 2020 rogy. B
PecnybGnuke k HacTosweMy BpeMeHM OCBOEHO nNpumMmepHo 4% pacnonaraemMoro 3KOHOMUYECKOro rMapO3HEPronoTeH-
unana.

PasBrTne BO30GHOBNSEMbIX MCTOYHUKOB SHEPIMM paccMaTpuBaEeTCs rocy4apCTBEHHON BNAacTbi Kak O4HO
U3 HanpaBIeHWn 3HepreTnyeckon 6esonacHocT cTpaHbl. OgHaKko NpaBUTENBCTBY HEOGXOAMMO eLle OYeHb MHOroe
cAaenatb B 3TOM HanpaBlieHUuW, B TOM YMCHEe YBENUYMTE MEPbl CTUMYNMPYIOLLEro XapakTtepa Anst HeecTtopos B BUJ,
yNpOCTUTb NpoLeaypbl BblAENEHNs1 Y4aCTKOB MoA CTPOUTENbCTBO, COMNMAacoBaHUSA U 3KCNepTM3bl NPOEKTOB, NOAKMIO-
YEeHUs1 K INEeKTpoceTaM U Ap., YCOBEPLLUEHCTBOBATbL HOPMATUBHYIO TexHudeckyto 6a3dy. Passutmne BosobHoBRsemon
3HepreTMkn kparHe BaxHo ana Pecnybnukn Benapyck, He cmoTps Ha cTpouTenbcTBO cobcTBeHHoM ADC. Tonbko
BW3 cmMoryT noBbICUTb pearnbHylo HE3aBMCMMOCTb CTPaHbl B NepBYyto ovepeab oT Poccnn. Camoe Bpems NosiBUTLCA
nuaepam, KOTopble BO3rNaBAT pa3BuTne oTpacnu B 0brnactn BO306HOBMNSAEMON U anbTepHaTUBHOWN 3HEPrn.

Cnncok MCnonb30BaHHbIX UCTOYHVKOB:

1. 3akoHogaTenbHas 6a3a MuHucTepcTBa skoHOMUKM Pecnybnvku Benapych - http://www.economy.gov.by/
2. Matepuansl ¢ canta «AnbTepHaTUBHbIE UCTOYHUKM SHeprum» - http://www.energya.by/
3. Matepwuansl ¢ cavita KomnaHuu «lmaBaHepro» - http://www.glavenergo.by/

MOBUIIbHbIA JO3UMETP C NPUMEHEHUEM CUCTEMBbI
MOBAJIbHOIO MOHUTOPUHIA YHEPE3 CETb UHTEPHET

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bauwyk . B, Kpaes . I
BauenuH E. H. — kaHO. mexH. Hayk, doueHm

PaccmoTpeHa cxema pAosumeTpa, CBs3aHHast C MOOWMbHOW CUCTEMON MPU WUCMOMb30BAHWM OBMaYyHbIX TEXHOMOrun.
MpuBegeHa CTPYKTypHas cxema B3avMOAENCTBMS cveTuuka [eiirepa-Mionnepa € nepcoHanbHbIM  KOMMbIOTEPOM B CUCTEME
rno6anbHol MHOPMaLIMOHHON CETH.

MoGUNbHLIA JO3UMETP C MUCMOSb30BaHWEM OONayHbIX TEXHOMormi npeactaBnsieT M3 cebsi nopTaTUBHGLINA
npubop Ans M3MepeHUss MOLLHOCTM WOHU3MPYIOLLErO W3MNy4YeHusl, KOTOpbI MOXET ObiTb MCMONb3oBaH B OGOM
YCTPOWCTBE C YCTaHOBIEHHOW onepauuoHHon cuctemon Android un iOS, nmetowmii aygno pasbém 3.5mMm 4int.
Mcnonb3oBaHne 06nayHbIX TEXHOMNOMin obecnevymBaeT BO3MOXHOCTbL ONEPATUBHOIO MOHUTOPWHIA YPOBHS MOLLHOCTH
VOHM3UPYIOLLErO U3NYy4YEeHUsI Ha BCEX MOPTATUBHbIX KIMMEHTCKUX YCTPOMUCTBAX.

[naBHbIM anemMeHT fo3umeTpa - Brok OeTEeKTMPOBaHUSA MOHU3MPYIOLLEro manyyeHus. B gaHHow paspabotke
npumeHeHa rasopaspsigHas Tpybka-cuétumk [elirepa-Mionnepa, no3sonswllas OEeTEKTUPOBaTb YPOBEHb MOLLHOCTU
XECTKOro B- u y-nanyyeHnii (puc.1). B npototune npumeHsieTcs rasopaspsgHas Tpybka-cuétunk “CBM-20" coBeTckoro
npousBoacTea. [Ana obecneyeHus cxembl 390B ncnonb3yeTcs BbINPAMUTENb U TpaHcopMaTop, UMEIOLLNIA BbICOKUN
KoacphuumeHT TpaHcdhopmauun. B paspabotke wucnonb3oBaH TpaHcdopmaTtop SGE2687-1 ¢ koadduumeHToMm
TpaHcdopmaumm 150. HegoctaTok HanpsbkeHWs 6bin BOCMONHEH AMOAHBIMUY YABOUTENSMM.
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Puc.1 — Cxema mobunbHoro gosumMetpa

CoctaB cxembl: TpaHcdopmaTtop T1, ABa yasoutens HanpskeHus, sapuctop TH1 Ha 390 BonbT B KayecTse
ctabunutpoHa n TpaHauctop Q1 AnNs yBenuMueHus ANUTENbHOCTUM MNpUXoAswWwmx co cuétymka [evirepa-Mionnepa
UMMYMbCOB, PErMcTpUupyembiX 3BYKOBbIM aHarnoroBo-uudpoBbiM npeobpasoBateneMm cmapTtdoHa. HomuHanbl
BGonblUMHCTBa AeTarnen MOXHO MU3MEHATb B OYEHb LUMPOKMX Npegenax 6e3 yuepba paboTocnocobHOCTM BCEN CXEMBI.
Tpy6ka Nevirepa-Mionnepa nutaeTcs Tonbko oT pa3béma 3.5 jack (reHepaums cCUHycouabl Ha MakcMMarbHON YacToTe
22kl4), yto obecneuvBaeT OO3MMETPY BbICOKYH) MOOUMNBHOCTb W LUMPOKYlD coBmecTumocTb ¢ Android u iOS
ycTponcTBamu.

O6paboTka AaHHbIX, MOCTynawWux OT [Oo3MMeTpa OCYLLEeCTBMSeTCs Ha CMapToHe C MNOMOLLbIO
cneuunanuaupoBaHHoro 10O, koTopoe obpabaTtbiBaeT nocTynawowme Ha pa3bém 3.5 jack mmnynbCbl C AeTekTopa
noHusmpytoLlero mnanyderuns. MO Takke OCyLLEeCTBRAET reHepaumio curHana ¢ yactoton 22 kluy Ha Bbixop 3.5 jack,
yTo obecneunBaeT nNuTaHne 6noka AETEKTUPOBAHUS MOHM3VPYIOLLEro uanyyeHus. MNpun aTom pasMax oT Nuka [0 Muka
npu MakcMManbHOM T[POMKOCTM cocTaBnsieT npumepHo 0.6 BombTa. 3TOT curHanm Ucnonb3yeTcd  nocrne
TpaHcopmaumm ana nutaHusa cyétymka [enrepa-Mionnepa, MMNynbCbl C KOTOPOro HampasneHbl Ha BxoA 3.5 jack
(mic-Bxon).

CneunanusupoBaHHoe MO Tak Xe OCyWeCTBNSeT KOHTPOMb W BO3MOXHOCTb COXPaHEHWUS MOMyYEeHHbIX
pes3ynbTaToB Kak fokansHo B obnacte MN3Y cmapdoHa, Tak n coxpaHeHue AaHHbIX B obnake. B crnyyae nokanbHoro
COXpaHeHusl, nporpaMmmMa coxpaHsieT AaHHble npu nomowwm CYOB SQLite, uto obecneunBaeT BbICOKMIA YPOBEHb
NnepeHoCMMOCTM pe3ynbTaToB paboTbl MPOrpaMmbl M HarfsiAHOCTb MpeacTaBneHns uHpopmauuun. Tak xe ecTb
BO3MOXXHOCTb KOH(PUIypMpoBaHWs fiormpoBaHus pesynbtaTtoB paboTsl MO.

OpHol 13 oTaenbHbIX 0COBEHHOCTEW NporpamMHoro obecneveHus Anst MoOWnbHOroO [o3umeTpa siBNsieTcs
ucnonb3oBaHue obnayvHbix TexHonorui (puc.2). NpenocTaBnseTcs BO3MOXHOCTb LIEHTPaNn30BaHHOIO KOHTPOMs 3a
WU3MEHEHUSIMU  MOLLIHOCTM  MOHU3UPYIOLLETO  U3MYyYEHWs, OMNepaTUBHOIO MOHWUTOPUHra COCTOSIHAS MOGUIMbHBLIX
[O3UMETPOB M WX MECTOPACTONOXEHNE. XpaHeHue [aHHbiXx B obnake obecnevmBaeT BbICOKYD HagEéXHOCTb,
MOCKOMbKY MHAOPMaLUs, eaMHOXAbl COXpaHEHHas B obrake, CTaHOBUTCHA AOCTYNHa BCEM, KTO MMeeT AOCTyn K
ofLiemy ceTeBOMy pecypcy B COOTBETCTBUM C MOSIMTUKON ucnonb3dyemoro obnaka. Takke, 6narogaps obnayHbiM
TexHomnormsam, obecnevmBaeTcsa BbiICOKas MacLITabupyeMoCTb CUCTEMBI: BO3MOXHOCTb LIEHTPann3oBaHHOIO KOHTPONS
Nno3BonsieT HapalwuBaTb KONMUMYECTBO abOHEHTOB-MOBUMBHBIX AO3MMETPOB M OMEepaTMBHO MONyYaTb AAHHbIE OT HUX
6e3 yuepba Npon3BoaUTENBHOCTU 1 KavecTBa cepBuca.

135



50-a Hay4Has KOHGepeHYUs acnupaHmos, MazucmpaHmos u cmydeHimos bIYWP, 2014 e.

-

MK nonwjonarenn

HoyTGyr -mr- sonaTENR Komuyuusaropnonssonarens

coTh

|
-

Pwuc.2 —Tononorus ncnonb3oBaHns 06nayHbIX TEXHOMOMMI

AHanuaunpysi pesynbTaTbl UBMEPEHMWI NONb3oBaTeNeN cMapThOHOB-A03MMETPOB, XpaHsiLumecs B 6ase JaHHbIX
C pesynbTatamu, yrnpasnsitoLMe KOMIMbIOTEPbI CO CTOPOHbI cepBepa (3aBUCMT OT macwtaba ceTV CUCTEMbI) MOryT
onepaTVBHO NPearnpuvHUMaTb Te WNKU WHble OeiCTBMS. K nmpumepy curHanmsupoBaTtb OMepaTopy O MpEBbILEHUN
[OMYCTUMOTO YPOBHS U3NYYeHUs C yKazaHMeM nokanusauuv. Vinu aaxe npeanpuHyMaTte CBOWM MOMbITKWA YCTPaHEHWS
HeuncnpaBHOCTEN, YTO BMOSHE peanudyemo B byaylieM. 3To yBenmyMBaeT cTeneHb aBToMaT3aLum CUCTEM KOHTPOSS
pagvauMoHHbIX NapaMeTpoB U MWHUMU3MPYET y4yacTue YernoBeka B PYTUHHOW paboTe. MuHMMK3auMsi SIBHOrO
YyernoBeyeckoro haktopa no3BonseT yBenMunte 6e3o0nacHoCTb BCEW CUCTEMDI.

Cnncok ucnonb3oBaHHbIX UCTOYHVIKOB!

1. A. A AdoHckuid, B. M. ObsikoHoB N3MepuTenbHble Npubopbl 1 MaccoBble 3MEKTPOHHbIE namepeHust / A. A. AdoHckui, B. T1.
OpbsikoHoB // N3paTenbctBo: ConoH-MNpecc ISBN 5-98003-290-8; 2012 1. — 548 c.

2. [xoppx P. ObnayHble Bblumcnenus / xopmx P. // N3patenbctBo: BXB-MeTtepbypr ISBN 978-5-9775-0630-4, 978-0-596-
15636-7; 2011 . - 288 c.
3. Kowenes, M. [lenaem npucraBky — c4€Tumk ["errepa k iPhone 3a 2 yaca / IHTepHeT-pecypc: http://habrahabr.ru/post/202780

O OEPULUUTE NOOA U NOOHOW NMPOPUNAKTUKE

Bbenopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHpopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

3abpodey [.A.
BpaxHukos M, M. — kaHO. xum. HayK, OoueHm.

Mop — anemeHT, CpaBHUTENbHO Marno pacrpoCTPaHEHHbIN B 3eMHOI KOpe, U eCTb paiioHbl, (K HUM oTHocuTcs 1 Benapyce),
noysa, KoTopbix UM BeaHa. JecdnumT Moaa B NOYBE OTPaXKaeTCsl Ha ero CoAepKaHun B pacTeHusix. B kapTodene, MOpKoBU 1 3epHO-
BbIX, MPOU3PACTAIOLLMX HA TEPPUTOPUM pecrybnunku, ero coaepxaHue B Lienom B 2-3 pasa Huxe, Yem 3To Heobxoaumo Ansa npeay-
npexaeHus passutusi 306a.
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JlyyLume uctouHUKK Mofa — Aapbl MOPSi: MOpCKast kanycTa, karbMapbl KpeBeTk Muamu. MHoro ero B Mopckoii phibe.

XOopOoLUNIA NCTOYHMK STOr0 MUKPO3SIEMEHTa — MOJTIOYHbIE NPOAYKThI. B MsAce ero He MHoro.

CyTouHasi noTpeGHOCTb B oae kpaiiHe mana: 100-200 mMkr. Tem He MeHee, yuTaTerb, B HALLEM paLyoHe BPsa NN COOEPXKUT-
Cs1 JOCTaTOMHOE KONMMYeCTBO oda. K ToMy e Hago y4ecTb, YTO ero MHOFO TepSIETCSt MY NPUrOTOBNEHWN MULLK, U TEM AOfbLUE, YEM
TennoBas obpaboTka. Tak, Npu Bapke Msica 1 pblbbl cogepxaHue rnogaa nagaet noytn Ha 50%, npu knunsyeHun Mosnoka - Ha 25%, npu
Bapke kapTodensi knybHsmu, TepsieTca 32%, Hape3aHHbIMU — 41%. HapexHbIn BbIxoa — 6onblue BHUMaHWS yaensTe Mopenpoayk-
TaMm, 0COGEHHO MOPCKOM KanycTe: Npu yMernoM MpUroToBIiEHWU canaT U3 Hee o4YeHb BKyceH. B Mopckux Bogopocnsix copepkaHve
nopa Moxet goxoamtb Ao 0,2%! Cambii npocTon cnocob npeaynpeanTb AeduumT noaa — ynoTpebnate MoanpoBaHHYo NoBapeHHYo
conb.

HepocTaTok ioga B opraHvuame NpuBOAMUT K YBENUYEHMWIO LUMTOBUAHOW XKenesbl, MHoraa HacTofMbKO 3HAYUTENbHOMY, YTO 3a-
TPyAHSAETCA AblxaHue, a Wwes npuobpeTaeT ypoanmBble o4epTaHus.

MaTonornyeckue M3MEHEHUs1 NPOUCXOAAT OYEHb MearIeHHO, 6ECCMMMNTOMHO 1 3asiBNAOT 0 cebe yxe cepbesHbIM, NOpPon He-
obpaTUMbIM PaccTPOCTBOM AeATENBHOCTYH Xerne3bl. 306 NOCTOsIHHO HeceT B cebe onacHOCTb 3110KaYeCTBEHHOIO NEPEPOXKAEHUS.

M3 nsnoxeHHoOro cnepyeT, kak BaXKHO NPOBOAUTL MPOunakTnyeckne MeponpuaTus NoasM C NMOHWKEHHOW PyHKUMEN LnTOo-
BMOHOW >xenesbl. [1a u 300poBble TOXe He OOMKHbI 3abbiBaTb O HEOGXOAMMOCTU PEerynsipHO BKMYaTb B MEHIO MOPENpOayKThl, a
COIb NOBAPEHHYI MOANPOBaHHYHO.

A Tenepb — 0 pagVoaKkTUBHOM 1ofe, HadenasLem crtonbko 6en nocne asapum Ha YASC. lMNoka3aTenb 3abonesaemMocTu pa-
KOM 3TOro opraHa 3a 5 net goasapuiiHoro nepuoga coctasnsn scero 0,2 Ha 100 000 geten B Bo3dpacte go 7 net. Ho 3a 1990-1994
IT. MO HEKOTOpbIM parioHaM omMenbckor obnacTu oH yxe Obin npesbieH 6onee Yyem B 1000 pa3. Hambonblumii puck 3abonesBaHus
NpUXoOANTCH Ha AeTel, BO3pacT KOTOPbIX B NMEpVoA aBapvu coctaBun MeHee 1 roga, v yvcno 3abonesLumx U3 3TON BO3PACTHOW KO-
ropTbl MOCTOSIHHO pacTeT.

BHelHee obnyveHne opraHnama 4enoBeka OT NPOXOXAeHNs obnaka v BbinaaeHUst paguoHyKnMaoB Obino HEBLICOKMM, onac-
HOCTb A5si HacerneHus NPeACTaBUIO BHYTPEHHEE 06nyYeHne WIMTOBUAHOM Xenesbl pagnoakTuBHbIM nogom — J 131. MakcumanbHas
NNOTHOCTb 3arpsi3HEHNSI PaAVOHYKINMAOM oda 3aperucTpupoBaHa B [oMenbckor 06nacTui, HECKONbKO MeHbLuasi — B MornneBckom.
Toxe oTHocuTcs k BpsiHcko obnactu Poccun, rpaHundaltert ¢ Momenbckoi. B aTux xxe obnactsx pernctpupyercs camasi Bblcokast
3aborneBaeMoCTb pakoM LLMTOBUAHOM xene3bl. PYCK BOBHMKHOBEHWS paka 3TOW fokanusaummn OCTaHETCS eLle Ha Jorue rogp.

Kak e y6epeybcsi oT 3aboneBaHus?

Mpexae Bcero Hago NPoXoauTb PErynsApHbIA MEAULIMHCKWIA KOHTPOIb, 0COBEHHO AETAM, NPOXMBAIOLLMM B 3arpsi3HEHHbIX pa-
AVOHYKNnaamu pavioHax. Jlnua, y KoTopbix oB6HapyXeHbl y3rbl B LLIMTOBMAHON Xernese, AOMKHbI NpuxoanTb yrnybrneHHoe obcneno-
BaHve. MuH3gpae Benapycu usgan npukasbl U pacrnopsbkeHnst 06 opraHusauuy 1 NpoBeAeHUN CneLmvann3npoBaHHoOW AucnaHcepu-
3aLUMK HaceneHust Ha TeppUTOPUSIX, MOABEPTLUUXCA pafMoakTUBHOMY Bo3genctsuto. [etun, poxaeHHble o 1986 r., JOMmKHbI NOXU3-
HEHHO HaxXOAMTbCHA NOA MeauUMHCKUM HabntogeHnem. Jkcneptel MAHATO cunTaloT, 4TO AeNCTBME PagvOHYKTMOOB Ha YeroBeve-
CKWI OpraHn3m HOCUT [ONrOBPEMEHHbIA XapakTep, a Nno3ToMy NpoBoAMTb HabnogeHwe 3a obnyvyeHHbIM HaceneHuem crnegyet B
TEeYEHWNE HECKOMbKUX AecAaTuneTuin. Puck kaHueporeHa y getew B 2-3 pa3a Bbille, YEM Y B3pOCHbIX, Y XeHLWMH Ha 20-50% Bebile, Yem
Y MY>KYUH.

Heobxoauma iogHas npodmnaktuka ans npegynpexaeHusi passutus 3o6a. M 3aboneBaeMocTn pakom LUMTOBUOHOM Xere-
3bl. Jlyywmin cnoco6 — npaBunbHOE NUTaHve.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!

1. CmonsHckwit, B. 1. AnumenTapHble 3a6oneBanus / B. 1. CmonsHckuid. — Men, 1979. — 264 c.
2. Tepeuw, 3. MNutaHune n 3goposbe. / 3.Tepew — Anma-Ata (nepesog ¢ nopt.), 1991. — 144 c.

3. [Oemwupuuk, E.MN. Pak wmtoBuaHown xenessbl y aetei. / Oemuauuk, E.N., Ubi6 A.®., NlywHukos E. ®. — M., MeauumHa. — 1996. —
206 c.

NEPCMNEKTUBbI U PUCKU NPOMBILLWITIEHHOIO NPUMEHEHUA
PEAKTOPOB HA EbICTPbIX HEUTPOHAX

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Hosuuykuti A.A.

BauenuH E.H. — kaHO. mexH. HayK, doueHm

Bonpoc acpdekTrBHOrO 1 6e3onacHoro nonyyeHnst 6onbLLOro KoNMYeCTBa AHEPrUN U BOCMIPOVU3BOACTBA BTOPUYHOMO TOMMW-
Ba B OTHOLLUEHWUW SAEPHBIX PEaKTOPOB HE TePSIET akTyaribHOCTU. B paboTe paccMOTpEHbI BO3MOXHOCTY U NEPCNEKTUBLI NMPOEKTUPO-
BaHWS, NOCTPOWKM U UCMIONb30BaHNS PeakTopoB Ha BbICTPbIX HEMTPOHAX.

B peakTopax Ha GbICTpbIX HelTpoHax BH ncnonb3ayloT HEWTPOHbLI C 3Heprueit, npesbiluatolleit 10° aB. B aktus-
HOW 30He peakTopa Ha BH pa3meluatoTca Tennosbigensiowme arieMeHTbl (TB3sbl) C BbicokooboraleHHbIM 235U Ton-
nmBOM. AKTUBHas 30Ha OKPYXaeTcsl 30HON BOCMPON3BOACTBA, COCTOSLLEN 13 TBINOB, COAEPX aLLMNX TOMNMBHOE Chipbe
(o6egHeHHbI 228U unu 232Th). BbineTatowme M3 akTUBHOW 30HbI HEWTPOHbLI 3aXBaTbiBAlOTCA B 30HE BOCMPOM3BOACTBA
sApaMmn TOMNMBHOIO Cbipbs, B pe3ynbTate obpasyeTcst HOBOE SiAepHOe TOMNMMBO.

HocTtonHcTBOM peakTopoB Ha BH siBnseTca BO3MOXHOCTb OpraHM3aumm B HUX PacLUMPEHHOro BOCMPOU3BOA-
cTBa sigepHoro Tonnuea. [Ans GeICTpbiX peakTopoB He TpebyeTcs 3ameanuTenb, a TEMNOHOCUTENb He OOIMKEH 3amen-
NSATb HENTPOHBI. MNoao6HbIE peakTopbl NPUMEHSIOTCS Kak B cepe HEepreTukn, Tak U B LIeNsSX NPOM3BOACTBa OPYXen-
HOro NAYTOHWS WU HEKOTOPbIX APYrMX Aensawmxca aktuHuaoB. JanbHenwee passutue BH-peaktopos crnocobHo pe-
LWNTb 3aga4vy adeKTMBHOro BOCNPOM3BOACTBa N cCamoobecneYveHns SAepHON SHEPreTUKN TONINBOM.
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[na addekTMBHONM aKcnyaTaumm KOPMyCHOrO peakTopa-pasMHOXUTENS AAHHOTO TUMa, B KavecTse SAepHOro
roploYero ucnorb3yetcst oboralleHHasi cMecb, coaepxallast He MeHee 15% u3oTtona 2%59;U. Takoii peaktop obecne-
YMBaeT paclUVpeHHOe BOCMPOU3BOACTBO SAEPHOro roptoyero. B Hem, Hapsgy ¢ McHesHOBEHMEM saep aToMOB, Cro-
COBHbIX K AENEeHNI0, MPOUCXOANT pereHepaums HEKOTOpPbIX U3 HUX. OCHOBHOE YMCIO AeNneHni Bbi3biBaeTcs ObICTpbIMM
HenTpoHamn. Kaxabi akT JeneHns conpoBoXaaeTcsi nosiBrieHMeM 60rbLIoro, B CpaBHEHUN C AeNeHWeM TeMoBbIMMI
HeWTpoHaMu, Yncrna HeMTpoHoB. MNpu 3axBaTe 3TUX HEUTPOHOB siapamu 28U nocpefCTBOM ABYX MocrefoBaTenbHbIX
B~-pacnagoB oGpasytotca sapa 22°Pu, T.e. HOBOro sigepHoro Tonnuea. KoadduumeHT BoCNpon3BoACTBa TakuX peak-
TopoB gocturaeT 1,5, T.e. Ha 1 kr 235U nonyyaeTtca Ao 1,5 kr Pu. 23°, [NyToHUI A MOXHO MCMNONb30BaTh B peakTope Kak
AensLmncs anemeHT.

PeakTop Ha BbICTPbIX HEATPOHaX MO3BOMSAET UCMOMb30BaTb Kak TOMMMBO WU30TOMbl TSHKEMbIX 3MIEMEHTOB, He
CnocobHble K AeneHnio B peakTopax Ha TensmoBbIX HENTPOHAxX. B TOMNMBHLIN LMKN MOryT BbiTb BOBMEYEHb! 3anachl
238 1 2%2Th, KOTOPLIX B NpUpoae 3HaunTenbHO Gonblue, Yem 235U - 0CHOBHOMO roproYero Ansi peakTopoB Ha TENoBbIX
HelTpoHax. B ToM uyncne MoxeT ObiTb MCNONBL30BaH M Tak Ha3biBAEMbIN «OTBasbHLIA ypaH», OCTaBLUMICS nocrne 060-
raleHus sgepHoro roptoydero 235U. B o6bluHbIX peakTopax Takke obpasyeTcsl NNyTOHWUIA, HO B ropasao MeHbLUMX KO-
nu4yecTBax.

Mepcnektnson pa3sutna BH-peakTopoB ABNsSeTCs NepeBos SHEPreTUKM Ha YpaHOBO-TOPUEBBIN LMK C NPOU3-
BOACTBOM HefocTatowero 233U ¢ KoHUeHTpauueid B TopueBbIx GnaHkeTax GbICTpbIX peakTopoB. BeicTpble peakTopbl ¢
XnAKOMEeTanIM4eckm oxnaxxaeHem nMetoT HanbonbLUMn NoTeHUuuan BHyTPEHHe npucyLlen 6e30nacHOCTU U SKOHO-
MWYHOCTW.

HepocTtaTkom peaktopoB Ha BH sBnseTca goporosmsHa. koTopas 3aknioyaeTcs B HEBO3MOXHOCTU UCMOMNb30-
BaHVSA BOAbl B KAYeCTBE TEMNMOHOCUTENS NEPBOrO U BTOPOrO KOHTYpa, KOHCTPYKLIMOHHOW CIOXKHOCTW U BbICOKOW CTOW-
MOCTM BbICOKOOGOraLLeHHOro TonnMea. TexHonormyeckas CxeMa Takoro peakropa sBnseTcs TPEXKOHTYPHOW B CBA3U C
60onbLUMM TENNOoBbIAENEHNEM U BO3MOXHOCTBIO UCKIIOYNTL KOHTaKT PafMoakTMBHOIO HaTpUst C BOAOW NPW BO3MOXHbIX
HapyLUEeHWAX HOpMarbHOro pexmma TennoobmeHa. B nepBom M BTOPOM KOHTypax B KavyecTBe TennoHocuTtens uc-
nonb3yeTcs HaTPWN, B TPETbEM - BOAA U Nap.

HaTpuin nepBoro koHTypa OxnaxgaeTcs B MPOMEXYTOYHbIX TennoobMeHHMKax HaTpuem BTOPOro KoHTypa. B
NMPOMEXYTOYHOM KOHTYpe C HaTpMeBbIM TEMoHOCMTeNeM co3faeTcs bonee BbICOKOE AaBlieHVe, YeM B NepBOM, YTO-
6bl NpefoTBPaTUTL NMPOTEYKY PaAMOAKTUBHOIO TEMMOHOCMTENS M3 MEepBOro KOHTypa Yepe3 BO3MOXHble AedekTbl B
TennoobmMeHHuKe. B naporeHepaTopax BTOPOro KOHTypa HaTpui nepefaeT Tenmno BOAE TPETbero KOHTypa, B pesynb-
TaTe 4ero BbipabaTbiBaeTcs nap ¢ Temnepatypow okono 550° npu gasnexHun 14 MMa.

Takve napameTpbl Napa No3BOAT UCMOMb30BaTh CTaHAAPTHbIE TYPOUHbI, MPUMEHSEMble B OObIYHOWN SHepre-
Tuke. MNap BbICOKOro AaBrneHust HanpaensieTcsl B TypOuHy, coeQMHEHHYI0 C anekTporeHepaTtopoM. 3 TypbuHbl nap
nocTynaeTt B KoHAeHcaTop. Bo usbexaHne yTeykn paguaumm KOHTYpbl TEMNOHOCUTENS W naporeHepatopa paboTtatT
MO 3aMKHYTbLIM LiMKNam.

Mcnonb3oBaHne HaTpust B Ka4ecTBe TEMMOHOCUTENS 3acTaBnseT yunTbiBaTb Npobnembl YMCTOThl MCNOnb3ye-
MOTO HaTpus U ero akTMBHOCTU. Horaa TpebyeTca 99,95% uncToThl, T.e. He Gonee 5*10* npumeceii. Bonbluve npo-
6nembl BbI3bIBAOT NPUMECH KMCMOPOAa M3-3a y4acTusl KMCIIopoaa B MacconepeHoce Xxernesa U Koppo3un KOMMNOHEH-
TOB. HaTpun aBnseTcsa KpaviHe akTUBHBbIM XMMUYECKUM ariemMeHToB. OH roput B BO3ayxe 1 B atmocdepe Apyrmx okuc-
NALWMX areHToB. [opsAwmin HaTpuin obpasyeT AblM, KOTOPbIA MOXET Bbl3BaTb NOBPEXAeHWe 000pyaoBaHus 1 npmbo-
pos. lNpobnema ycrnoxHseTca B cnyvae, ecnun AblM HaTpus pagnoakTuBeH. [opsaYmin HaTpuii B KOHTakTe ¢ 6eToHOM
MOXeT pearnposaTb C KOMMOHEHTaMn GeToHa 1 BblAeNsTe BOAOPOA, KOTOPbIN B CBOIO Ovepedb B3pbiBoOnaceH. [Ans
yCTPaHeHns ONacHOCTU, HAaTPUIA U MPOAYKTLI €ro CropaHus crieayeT TaTenbHO KOHTponvMpoBaTh. BosmoxHa peakums
HaTpus C BOAOW U opraHnyeckumm matepuanamm. OCO6eHHO 3TO BaXKHO AN KOHCTPYKLMKN NaporeHepaTtopa: yTeuka u3
BOASIHOTO KOHTYpa B HAaTPMEBbIV, MPMBOAUT K ObICTPOMY POCTY AaBMNEHUS.

HesHauutenbHoCTb 3axBaTta BbICTPbIX HEMTPOHOB SApamMU KOHCTPYKLMOHHBLIX MaTepuanos No3BonseT pacLum-
puUTb NepeveHb BO3MOXHbIX AnS NPUMEHEHUS MaTepuanoB. 3TO CMOCOOCTBYET MOBLILEHNIO HAOEXHOCTU aKTUBHOW
30HbI M JOCTUXEHWIO BLICOKON CTEMEHU BbIrOPaHNA AensALWUXCS BELLECTB.

Ha paHHbIi MOMEHT eQMHCTBEHHbIA Haxoaswmnes B akcnnyataumn Ha ASC GpuaepHbIn peakTtop NpoMblLL-
neHHoro Tuna BH-600 HaxoauTcsa B coctaBe benosipckonn ASC 1 dyHkumoHupyeT ¢ 1980 ropa. Bce aHanornyHble
6noku B 3anafHbIx CTpaHax Obiny BbiBEAEHbI U3 KOMMEPYECKON 3KCnyaTaumn 3aAonro 40 UCTEYEHWUs NMPOEKTHOro
CpoKa Mo psiay 3KOHOMMYECKMX M TeXHUYECKMX NpuymnH. MNpoekT aHeprobnoka ¢ peaktopom BH-600 6bin paspaboTaH
6e3 yyeta TpeboBaHUi COBpPEMEHHbLIX MPaBui U HOPM Mo BesonacHocTu. B HeM He pelueHbl Bonpockl obecneveHns
He3aBMCYMOCTUN KaHanoB yrnpasneHns 1 aHeprocHabxeHusi cuctem 6e3onacHoCTH, OCHaLLEHNs psda areMeHToB 060-
pyOoBaHNs NepBOro KOHTYpa CTPaxoBOYHbLIMW KOPMyCcaMu Ha Criyqan Tedm HaTpus.

OpHa 13 cepb€sHbix Npobnem, BO3HUKaoLWwmx npu akcnnyataumn BH-600, 3To npuHUMnuansHas BO3MOXHOCTb
MEXKOHTYPHOW HEMMOTHOCTM MaporeHepaTopoB HaTpuUW-BoAa U Teun HaTpus. 3a Bpems akcnnyaTauuy 6roka Gbino
BbISIBNIEHO 12 MEXKOHTYPHbIX HEMMOTHOCTEN, NPOU3OLLNO 27 Teyew, NATb U3 HUX Ha cuctemax C pagunoakTUBHbLIM
HaTpuem, 14 conpoBOXAanUCb ropeHuem HaTpus, NATb ObiNW BbI3BaHbI HENPaBUIbHBIM NPOBEAEHWEM PEMOHTHbIX
paboT unu onepauusmu BBoAa\BbIBOAA B PEMOHT. KonnyecTBO BbITEKLLIErO HATPUS COCTABMANO B pasHbIX CyyYasx oT
0,1 go 1000kr npu cpegHen macce 2Kr.

Bnok BH-600 nmeeT psig HecooTBeTCTBUI TpeboBaHMsaM «OBWMX nonoxeHuin obecneveHnss GeaonacHoOCTU
aToMHbIx cTaHumn (OlB-88/97)». B npouecce akcnnyataumm Ha aHeprobnoke BH-600 6bin BbIMONHEH psg
MEepONPUSATUIA MO MOBBILLEHMIO HAAEXHOCTM 0b6opyaoBaHMs, 6e3onacHocTn ycTtaHoBkW, a Takke HUOKP, B Tom yucne
Havmbonee 3HayuMmble: BHEAPEHWE CEKTOPHOM CUCTEMbl KOHTPOMS FepMEeTUYHOCTM OOOoMnoYeKk TennoBbIAENSHoLWNX
cOOpOK, OCBOEHME XUMWYECKOW MPOMBIBKA WUCMapUTENbHbIX MOAYyMNen naporeHepaTopa MO LITATHOW CXeme C
NCMOMb30BaHWEM NUTaTernbHbIX HACOCOB, OCBOEHME peXxmma fnycka aHeprobrnioka 6e3 Mcnonb3oBaHWA napa KoTenb-
HOW, PEKOHCTPYKUMS [peHaxen naporeHepaTopoB W TpybonpoBoaoB 3 KOHTypa, MOAEpHM3auus CUCTeM
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NOXapoTyLUEHWS.

YnpaBneHne n KOHTPOMb 3HepProbioka B pexmmax HopMasbHOW aKCnyaTaumm, nycka, OcTaHoBa W NMeperpysku,
a TaKKe fnokanusauum aBapuiiHbIX CUTyauMin OCYLLECTBSETCA NOCPEACTBOM aBTOMaTU4ECKON CUCTEMbI yrpaBreHns
TexHonormndeckum npoueccom (ACY TI1). OcHoBHbiMK cocTaBnsowmmm ACY Tl aHeprobrnoka sBNstOTCH: cucTema
yrnpaBneHns n 3awuTbl peakTopa, cucTeMa LieHTPanM3oBaHHOrO KOHTpoNs u ynpasnexHus ,Komnnekc-YpaH" Ha 6a3e
OBM-7000 n wnHdopmaumoHHoro komnnekca M-60, cuctema ynpaBneHust CKOPOCTbIO MaBHbIX LMPKYNSALMOHHBIX
HacoCoB.

2 tbeBpansa 2014 roga B pamkax, cTposierocs peaktopa BH-800 aHeprobnoka Ne4 Benosipckon ASC 6bina
3arpykeHa nepsas Tennosbigensiowas cbopka ¢ sgepHeim Tonnmeom. B peaktope BH-800 ¢ HaTpueBbiM TennoHo-
cuTenem ByaeT Npou3BOAUTLCA OKOHYaTemNbHas oTpaboTka TEXHONOMMM peakTopoB Ha BbICTPLIX HENTPOHAX C UCMONb-
30BaHWEM YpaH-MnyTOHWEBOro MOKC-TOMMMBA.

MHTepec Kk pasBuTUIO peakTOpoB Ha ObICTPbIX HENTPOHAX NPOSIBST psa cTpaH — MHaus, Anonus, Kutan,
HOxHasi Kopes. B MHgum Bepétcs cTponTensCcTBO AeMOHCTpauMoHHOro Beictporo HatpueBoro peaktopa PFBR-500
mMoLyHocTbio 500 MBT. CornacHo npepoctasneHHow [enaptameHToM no atoMHon aHeprn NHamm (DAE) nHdopma-
uMmn, Ha MOMeHT 12 fekabps ero rotoBHocTb cocTaensana 96%. PFBR-500 6yaet pabotate Ha MOKC-Tonnuse. Mo
utoram ero pabotbl GyneT noaroToBneH nNpoekT Manou cepun CFBR-500, cxoxuit ¢ PFBR-500, ogHako Gonee Bbl-
FOAHBIV C 3KOHOMWYECKOW TOYKW 3peHunit. [pegnonaraemblM CPOKOM 3aBepLUEHNS CTPOUTENLCTBA Marnown cepum Hasbl-
BaeTtcs 2023 roa.

8 mas 2010 roga B AnoHuun, nocrie YeTbipHagUaTUIIETHErO NepepbiBa B paboTe, BbI3BaHHOrO noxapom B 1995
rogy, Korga npousowna yteyka 640 kunorpammoB MeTansM4yeckoro HaTpws, BriepBble BbIBENW B KPUTMYECKOE
cocTosiHve peaktop «MoHagtoy. lMycko-HanagoyHble paboTbl ANsi BBOAA €ro B 3KCNyaTaumio, 4acTbi KOTOPbIX
ABMAMUCb  CEpPUM  SKCMEPUMEHTamnbHbIX BbIBOAOB peakTopa Ha  MWHUMAarbHO-KOHTPONUPYEMbIA  YPOBEHD,
nnaHuposanock 3aBepwutb B 2013 rogy. B aBrycte 2010 roga npu paboTax no neperpyske TOMnuBa B KOPMyc
peakTopa copBarncsi y3en CUCTeMbl neperpys3ku Tonnuesa — 12-meTpoBas mMeTannuuyeckas Tpyba Becom 3,3 TOHHBI,
KOTOpas yToHyna B Hatpun. Moyt cpasy 6bino 06bABNEHO, YTO NPOAOIHKEHME HanafaoyHbIX paboT, a COOTBETCTBEHHO
N nyck, otknagbiBaetca Ha 1—1,5 roga. 27 uwioHs 2011 roga yToHyBlIas geTanb Obina v3sfeveHa U3 peakTopa
MoHasto. [na ussneyveHns getann cneumannctaMm MpuULLNOCh pa3obpaTb BEPXHIO YacTb peaktopa. Cam nogbem
TPEXTOHHOWM KOHCTPYKLIMW Ha NOBEPXHOCTb 3aHsAN BOCEMb Yacosl.

HanbHenwme nepcrnekTvBbl MoHA3t0 TyMaHHbI: HEM3BECTHO, OyaeT nu OH 3anyuleH Boobue korga-nubo, unu
NpOoeKT 3akpotoT. B npowepliem duHaHcoBOM rofy, 3asepumsluemcs 31 mapta 2013, geHer Ha 3anyck MoHAsto He
6bIno BblaeneHo.

Cnmncok Mcnonb30BaHHbIX MCTOYHUKOB:

1. W.H. BekmaH. AnepHas nHpyctpus / U.H. Bekvan // Kypc nekuuii. — Mocksa, 2005. — 14 c.

2. Oryn «rHuy P® — ®3U» — Beictpein peaktop BH-600 // MHTepHeT-pecypc: http://www.ippe.ru/podr/ippe1/rpr/3-7rpr.php

3. Poccuiickoe ATomHoe CoobLecTtso // VIHTepHeT-pecypc: http://www.atomic-energy.ru/news/2013/12/16/45677

4. HesaBucumoe VHMOPMaLMOHHO-aHanmTuyeckoe areHctBo AHTUATOM.PY // UHTepHeT-pecypc: http://www.anti-atom.ru/ab/n
0de/1932

FEO3KOJIOMMYECKAS OLIEHKA BOJIOXXMHCKOIO PAUOHA NS
PA3BUTUA SKOJIOTMYECKOIO TYPU3MA

Bernopycckuli cocydapcmeeHHbIl yHU8epcumem UHpopMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bozomorios A. A.
ByyeHkoe U. 3. — kaHO. c.-x. HayK, doueHm

B Te3ncax goknaga npuBOAUTCA reoakonormyeckas oueHka BonoxXuUHCKoro pavioHa gns pasBuTus 3KOSoru-
YeCKoro typuama.

leoakonornyeckasi oueHka BonoXMHCKOro paiioHa Ansi pa3BUTMSI SKOTNOMMYECKOro Typuama — 3TO U3yyeHue
NPUPOAHBLIX U NPUPOAHO-TEXHOTEHHBIX EOCUCTEM PAa3fIMYHOTO UEPapXUYECKOTO YPOBHS C LIEMbIO ONTUMU3ALMN KX
(PYHKUMOHNPOBaHUS], IUHAMUKM 1 3BOSOLIMK; UCCIe0BaHNE UCTOYHMKOB aHTPOMOreHHOro BO3AENCTBUS Ha NPUPOAHYIO
Cpeay, VX UHTEHCUBHOCTM U NPOCTPAHCTBEHHO-BPEMEHHOTO pacrnpeeneHusi; oLeHka, MoaernMpoBaH1e 1 NporHos no-
CNefCTBUIN aHTPOMOreHHOW AEATENIbHOCTU; re03KONOMMYECKOe UCCIIEAOBAHME YCTOMYMBOCTY NPUPOAHON Cpefbl, KOTo-
pas noABepraeTcs aHTPOMNOTreHHOMY BO3AENCTBUIO; pa3paboTka pekoMeHaaLUmMii Mo COXPaHEHWIO LIENOCTHOCTU reorpa-
chuyeckolt cpefibl NyTeM ONTUMU3ALMM XO3AWCTBEHHOW AEATENbHOCTM YENOBEYECKOro OBLLECTBA U perniaMeHTaumm
pecypconoTpebneHus u ap.

[JaHHas roakonornyeckas oueHka GasvpyeTcsl Ha aHanuse naHaWadgTHOTO CTPOEHUSI TEPPUTOPUM U B rpaHu-
Lax BblAEeMNoB BUIOB NaHALAMTOB U yYUTLIBAET MNoKasaTenu MpUpoaHOro Hacneaus.

3a OCHOBY MccnefoBaHUsl 1 OLEeHKM B3ATbI NaHawadTHele Bbiaernbl BonoxuHckoro pavioHa, KoTopble UCXOAs!
3 nroLyazm Bblfena v 06 bEKTOB ero TYPUCTCKON NpUBREKaTenbHOCTH GyayT oLeHeHb! No 5-v GanbHoii wkane (Tabn.1).
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Tabnuua 1

Llkana reoakonornyeckom oLeHkn BonoxmnHckoro pa|710Ha ana passutua arpo- 1 3KoTypusma

6ann Ouehka rpagauus fonsa obbekTa Ha Km?
1 HebnaronpusitHas 0-0,010
2 OTHOCUTENBLHO HebnaronpusTHas 0,011-0,030
3 OTHOCUTENBLHO BriaronpusaTHas 0,031-0,060
4 BnaronpusitHas 0,061-0,090
5 Hanbonee GnaronpusTHas 6onee 0,090

Mpu oueHke kaxaoro Bbigena 6binvM U3MepPEeHbl NoWwaan Kaxaoro BelAena, 3aTeM NPOCYUTAHO KONMYECTBO
NPUPOLHbLIX, UCTOPUKO-KYNbTYPHBIX U COLManbHO-9KOHOMUYECKUX OBBEKTOB B Mpedenax kaxgoro Bblaena. Mocne
M3MEpPEeHUI nrowanen n nsmepeHuii Goelna paccumMTaHa gons Kaxgoro uccnegyemoro obbekta Kk nnowaaun no cne-
aytowen chopmyre:

(0]
ﬂO = —
S

roe /O — pons obbekta Ha 1 kM2, O — obluee KONMYeCTBO OGBLEKTOB B UCCIIeAyeMOoM Bbidene, S - nnowans Bolae-

na.
MonyyeHHble pe3ynbTaTtbl 6biNKM 3aHeceHbl B Tabnuuy. [anee nonyveHHble AaHHble WMCMONb30BaNUChb ANs
OLIEHKM TOrO MIN MHOTO BbIAENa, a 3aTeM COCTaBIIATCA KAPTOCXEMbI MO OLEHKE NPUPOAHOro, NCTOPUKO-KYNbTYPHOIO
U coumanbHO-3KOHOMMYECKOro noTeHuuana BonoxmHekoro panoHa.
MTorom gaHHbIX pacyeToB cTana kaptocxema “eoakonormyeckas oueHKa NpUpOAHOW, NCTOPUKO-KYNbTYPHOW
U coumarnbHO-3KOHOMUYECKOW 0OCTaHOBKM BOMOXOXMHCKOrO panoHa Ans pa3BuTUsS 9KOMOMMYECKoro TypnaMa 1 30HbI
3arpasHeHus ueanem-137” (puc.1).

- - veBGnaronpuATHanA

:l - OTHOCUTENLHO HeGnaronpuATHaA

- - OTHOCWTeNkHO GnaronpuATHanA

- SnaronpusTHas - _ 30Ha 3arpAZHeHUA LeanemM-137 oT 1 40 5 Ku/km2

- 5 5 - - 30Ha 3arpA3HeHun Ueanem-137 ot 5 no 15 Ku/km2
- HanBonee GnaronNpuATHaA

Puc. 1. leoakonornyeckas oLeHka NpUpoaHON, NCTOPUKO-KYNbTYPHOM 1 CoLManbHO-3KOHOMUYECKOW 0BCTaHOBKM
BonoXoXUHCKOro paioHa Ansi pasBuTUSi SKONOMMYECKOro Typr3ma U 30Hbl 3arpsisHeHus Lieavem-137

Ha nonyyeHHo# kapTocxeme HOMepamu NoAnucaHbl uccreagyemble NnaHawadTHble BbiAenbl panoHa. Takke npu cogaHum
3KOMOrN4ECKOro Typuama KpoMe reo3Kosormiyeckomn oLeHKn nanawadTHbIX BblAeroB, cregyeT PyKoBOACTBOBATLCA AAaHHBIMU O 30HAX
3arpsi3HeHuns uesmeM-137 Ha nccnegyemon Tepputopum.

Cnncok MCronb30BaHHbIX MCTOYHUKOB:

1. bBpasosckuii A. B. MepeyeHb 06BbeKTOB AnsA BKMoYeHUs B [oCyaapCTBEHHbIN KagacTp TypucTUYeckux pecypcoB Pecnybnuku
Benapycb, Haxogawmxcsa Ha Tepputopun BomoxuHckoro parioHa. - BonoxwuH, 2009. —4 c.

2. HaubisHanbHbl atnac benapyci. — MH: BenkapTarpadis, 2002. — 297 c.
3. KoneHnpgo E.T. OueHka TypncCTMHECKON NpuBriekaTernlbHOCTU Marbix ropoAckvx noceneHnin benapycm // BectHuk Benopycckoro
rocyaapcTBeHHoro yHusepcuteta. Cep. 2, Xumus. bBuonorus. Meorpacms. - 2010. - Ne 1. - c. 70 — 76.
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3KONOMMYECKU METOA YNTYYLIEHUA NNOAOPOOUA NOYBbI

FumHa3us ¢ benopycckum si3bikom obyueHusi Ne23z. MuHcka, Pecriybnuka benapycb

LueHok A.B.

KpasueHko B.A. — kaHO .6uon. Hayk

B HacTtosiwee BpeMa aKTyaneH MNOUCK 3KoNormdecnu YUCTbIX UCTOYHUKOB NUTaHUA OnNA paCTeHVIIZ. [Ons nononHeHus
OopraHM4ecKoro Bewecrtsa no4vBbl CO3gaHO HOBOE S(Ib(beKTVIBHOG yp,oGpeHme, KOTOpO€e Ha3Banu «Ecogrow».

C uenblo NoBbiWeHMA nnogopoaus (TPOHOCTM) rMMHa3ndeckuii yqactok B 2011 rogy 6bin pasgenéH Ha
aBe yactn. OpHa 4vacTb yyacTka (onbiTHas) — Oblna nockbinaHa MeckoMm, MepeMellaHHbIM C Coflbto, Apyras
Cry>wuna B Ka4ecTBe KOHTPons. YA06peHMeM Ha OMNbITHOM y4acTke CMyXun MCTOBOW onagd. MMHasnyeckunin y4acTok
3aTeHéH 3gaHvemM n 3abopom.

B 2013 rogy Ans oueHKM TPOPHOCTM Ha OMbITHOM y4YacTKe NPOBOAUMN U3MEPEHNS ranbBaHUYECKOro MNOTEH-
umnana noysbl ( FAlN) BepxHero cnos no4sbl (0-5¢cm). PedynbTathl npeacTasneHsl B Tabnuue 1.

Tabnuua 1
MoBbllweHMe TPOHOCTU OpPraHNYECKMM METOOOM

EanHnuel FAM, YpoBeHb TPOhHOCTH KucnotHocTb

BapuaHT
P MKA no4Bbl

2011 roa. Havano onbiTa
(nobaBneH necok, nepe- 123 Cnaboe 3aconeHue Bnuskas k HeTpanbHON
MeLLAHHbIV C COrblo)

2013 roa. 3aBepLueHune 2 Y AOBNETBOPUTENbHbII HentpanbHas
onbiTa
KoHTponb 43 XopoLuni HentpansHas

Kak BMaHO 13 Tabnuupl, C NOMOLLBIO IMCTOBOrO onaja, AOXAEBbIX YEPBEN U MUKPOOPraHM3MOB 3a ABa roaa
y4anochb NoBbICUTb A0 YAOBNETBOPUTENBHOIMO YPOBEHb TPOHOCTH MOYB.

C vcnonb3oBaHNEM 4-X KOMMOHEHTOB NPUroTOBIIEHA CMECh B CrieAyoLLMX NPONopLMsAX:

1. Twnaporymat» - 10 mn (1% pactBop);

2. «bwnopoct» - 10r;

3. BoponposogHas Boga — 100 mn;

4, BbITskka 13 nuctosoro onaga — 20 mn.

0Ona npuroToBneHus BbITSDKKM U3 onafda NUCTbA pasMenbyanucb C UCMONb30oBaHWeM KOoeMonku. 3atem
B3BECb KUMNSATUNACch U hunbTpoBanachb Yepes Mapsio.

Mony4eHHyo cMecb HasBanu akonornyeckum yaobpeHnem «Ecogrow». Yaobpenue B ose 10 mn BHocunu B
cTakaH4ynk o6bémom 100 Mn ¢ MOYBOM M3 T’MMHA3MYECKOro ydacTtka. [epnoanyHoCcTb BHECEHUS: 2 pasa 3a 23 gHs
pocTta. B kayecTBe KOHTpONSA cnyxunu He yaobpsiemble 06pa3ubl. OnbITbl NPOBOAWMAM B 6-KpaTHON MOBTOPHOCTMW.

Mony4eHHble pe3ynbTaThl NO3BOMNAT CAENATb CNeayoLLme BbIBOAbI:

1.3komnornyeckun YncTble yaobpeHms No3BonunM BOCCTaHOBWUTL MIOLOPOAME NMOYBbLI U BbIPACTUTb MyK penya-
TbIW, NETPYLLKY, rOPOX, YKPOI, CUPEHb, TareTUChl aXe B YCIOBUSIX HU3KOW OCBELLIEHHOCTH.

2. MpumeHeHve «Ecogrow» yBenuunno ¢ 24 p[o 57 ranbBaHWYeCKUM NOTEHLMan fnoYsbl N COOTBETCTBEHHO
NOBbICUIO C YOOBMNETBOPUTENBHOIO [0 «XOPOLLEro» ypoBeHb nnogopoaus (TPogHOCTb).

MccnenoBaHnst  npooBedEHHbIE rnokasanu, 4YTO 3KOMOrMYECKMMM METoO4aMU MOXHO BOCTaHOBUTb
Nnnogopoave MouYBbl M MOMYYUTb Ha Hel ypoxal. MoToMy 4TO, oOpraHuyeckue yaobpeHusi MHTeHcUdpMUUpyoT
[eATENbHOCTb NOYBEHHBIX OPraHN3MOB M TEM CaMbIM YIyyLIAT CHabXeHne pacTeHni NULLEN.

Cnncok Ncnosnb30BaHHbIX MCTOYHUKOB:

1.HopmaTtumBbl opraHmnyeckoro nponssoactea EBponerickoro Coobulectsa MuHck: JoHapuT.-2013.-183c.

2.Crenypo, M.®., Botbko A.B., [dopoHkuH H.M. BnusHne 6uoynobpermns «brnopoct» Ha pocT n pasBuTue pacTeHuit, ypo-
)KanNHOCTb M KayeCTBO NMOAOB TOMaTa M orypua npu BblpallyMBaHum B MNEHOYHBIX Tennuuax https: // docviewer. yandex.ru

3.Akywes, b. . 3konoro — duanonornyeckas oLeHka TPOHOCTM NOYB Ha AMEKTPOXMMUYECKON OCHOBE //
OpraHuyeckoe cenbckoe xo3ancTBo benapycu: nepcnekTuBbl pa3sutus. Matepuansl MexayHapoaHOW Hay4HO-MPaKTUYeckon
koHdppeHuun / B. U. Akywes, /coct. H.WU. MopeunHa.- MuHck; OO0 “Mamxuk”, 2012. 104c.

4.OpraHun4eckoe cenbckoe xo3ancTBo benapycu: nepcnekTuBbl pa3sutus. MaTtepranbl MexXayHapogHOW Hay4HO-
npakTu4eckon KoHdpeHuun/cocT. H.W. MNopeunHa.- MuHck; OO0 “Mampxuk”, 2012. 104c.

5.Heldt, H.-W., Plant biochemistry, / Heldt, H.-W., Piechulla B USA, 2011.-618p.

6.[os6aH, K.1. 3enéHoe ynobpeHne B cospemeHHom semneaenum / K.W. JoB6aH..- Munck: 2009.- 404c
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PELWWEHUE HEPABEHCTB METOOM 3AMEHbI MHOXWUTEJEW

TumHa3sus ¢ benopycckum s3bikom obyyeHusi Ne23 a. MuHck, Pecnybnuka benapyco
Epoxosey E. E.

UeHamosuy U. K. — yaumernb mamemamuku

Ha ueHTpanM3oBaHHOM TECTMPOBAHWUM A5 PELUEHNA CMOXHbLIX MaTemMaTU4eckvx 3agay BpemMs orpaHuyeHo. MNpu pelue-
HUWM HEPaBEHCTB MOXHO UCNONb30BaTb METOA 3aMeHbl MHOXUTENEN. OTO NMO3BONUT CIKOHOMUTL BPEMSI, @ Takoke Takon crnocob He
TpebyeT MHOro 3HaHuii. B cnpaBoYHON NuTepaType AaHHbIN METOL PELUEHUs] HEPaBEHCTB HE NMPUBEAEH.

2 2
HepaseHcTBa X, > XqU X5 > X{, PN X5 > 0W X; > 0 paBHOCUNbHbI. JTOT (haKT MOXHO MCMONbL3OBATH
MNPV PELLEHNN CIIOXHbBIX anreGpanyeckux HEPaBeHCTB.

HepaseHctBa f(x) > g(x) n f2(x) > gz(x), npu f(x) >0 n g(x) >0 Tawke paBHOCWMbHLI. Pasnoxwvs

HepaBeHcTBO f 2 (x) > g2 (x)no dopmyne pasHOCTM KBaApaTOB MOXHO caenaTb BbIBO4, 4YTO HepaBeHCTBa
FX)=gX)>0m(fF(X)+gx)N(fF(x)—g(x))>0,npn f(x) >0 n g(x) >0 paBHOCUNbHbI.

Cnepctene 1: HepaseHctBa  (f(X)—g(X)u(x)—-t(x)) >0 un (f 2(x) - gz(x))(uz(x) —t2 (x)) >0,
npu f(x) >0, g(x) >0, u(x) >0, t(x) > 0 paBHOCUIIbHbI.

Mpumep 1. PelwunTb HepaBeHCTBO
[x-2-9 <1

Pewwenne. 3anuwem HepaBeHCTBO B BuUae

Hx - 2|— 3| —1< 0w TaK Kak Hx - 2|— 3| 1 1 NONOXMUTENbHbI, TO cornacHo TeopemMe 1 OHO PaBHOCUITbHO HEPABEHCTBY
(x-2-3%-1% <o,
(x-2/-3-(x-2 -3+ <0,
(x-2/-a)(x-2-2)<0
Mpvmennm Cneactaue 1 1 NONYYMM paBHOCUITbHOE HEPABEHCTBO
(-2 =42 (x=2)2 —2%) < 0; (x-6)(x+ 2)(X-A)x <0

[lanee HepaBeHCTBO peLuaeTcs MEeTOAOM MHTEPBasioB.

2 2
f(x) - g9(x) fm(x)-9"(x)
— >0 M

u() - t(x) W () -t% (%)
u(x) >0, t(x) >0 1 u(x) # t(x) — paBHOCUNbHBbI.
Mpumep 2. Pewuntb HepaBeHCTBO
|x - 2| - |x + 4|
— >0

lMpuBeneHo cnencrtene 2: HepaBeHCTBA >0, npn f(x) >0, g(x)>0,

{pl

PeweHue. |'|pV|M€H$|9| cneacteue 2, nony4ynMmMm paBHOCUI1bHOE HEpPaBEeHCTBO
(x=2)% = (x+4)°
2 7 =20
X" —=(x-2)

Pa3noxume umcnutensb 1 3HamMeHaTeNb Ha MHOXUTENM, NOMy4YMM HEPABEHCTBO
X+1

<0
x—-1

M pewnm ero MeTogom nHTepsasnos.
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MokasaHa cneunduka peLleHns nppaumoHasbHbIX HEPaBEHCTB C NOMOLLbIO TeopeMbl 1 eé cnefcTeuii. OHa
3akno4aeTcs B TOM, YTO CHavana Heobxoaumo HanTu O[3 HepaBeHcTBa, a 3aTeM MPUMEHUTb Teopemy U ee
crneacTeus.

Mpumep 3. PelwumnTb HepaBeHCTBO

sz -3X-4>x-2

Pewenne. O3: x < -1;x > 4. Torga ecnu:

x
IN

2
1) x-2<0, To pelieHNeM HepaBeHCTBa byaeT &S x<-1
x<-1

2) x-2>0, T.e.Xx>2, TO npounsseas 3aMeHy, nosy4mm
(\/x2 —3x—4)2 —(x—2)2 >0 (x2 73x74)7(x2 -4x-4)>0, x> 8

Takum o06pa3om, 6bINO MPUMEHEHO MOHSATWE MOHOTOHHOCTW (PYHKUMW; NpuBedeHbl HeobXoauMble
TEOpeTMYEeCKME CBELEHUs; JoKa3aHa Teopema O 3aMeHe MHoXuTeneih u ee cnefctsus. [aHHble HepaBeHCTBa
ykasaHHbIMK crnocobamun peliatoTcs ObicTpee, npolle, M3siLHee; npeanaraemMblii MeTod peLleHVUsl HepaBeHCTB
MOXeT OblTb UCMONb30oBaH B paboTe He TOMbKO C OAApPEHHbIMU M BbICOKOMOTMBMPOBAHHBIMU Y4aLLMMUCS, HO U C
0ObIYHBIMY YHaLLMMUCS NPU NOArOTOBKE K KOHKYPCHBIM UCMBITAHWSAM W LLeHTPanu3oBaHHOMY TECTUPOBaHWIO.

Cnncok MCnonb3oBaHHbIX MCTOYHMKOB:
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5.KynanuH, E.[1. «3000 KOHKYpCHbIX 3agad no matematuke», / E.[1 KynanuH. n gp., «Arpuc Npecc» Mockea, 2004

BO3OENCTBUE PAOUALIUN
HA MUTMEHTHYIO CACTEMY PACTEHUHA

FumHa3sus ¢ benopycckum 3bikoM obyyeHusi Ne232. MuHcka, Pecnybnuka benapych

KpaBueHko B. A.
lanoneHko B.U. — dokm .6uon. Hayk

PaCCManMBaeTCﬂ BOMPOC O BIIMAHUU «‘-IepHO6bIﬂbCKOﬁ» PagnoakTUBHOCTU Ha NMUIMEHTHYI0 CUCTEMY. I'Ipose-
OEHHble MCCnefoBaHUs MoKasbIBaKT, YTO XNopodunsibl U KAPOTUHOMALI YCTONYMBLI K AENCTBUIO PpaaNoaKTUBHOCTM.

Mcxoasa 3 Toro, YTo KOHUEHTpaums NUMEHTOB XapaKTepusyeT roMeocTas pacTUTesibHbIX coobuecTs , npa-
BOMEpPHO caenaTb BblBOA 06 unx YCTONYMBOCTU NPU AaHHbIX NOrMNOLWEHHbIX [03aX paanauunn.

Ob6bekTamu nccnefoBaHnUii CNyXUnnM XBoA COCHbl OBLIKHOBEHHOW M NIMCTbA Nbipes nonay4vero. YaenbHas ak-
TMBHOCTb (YA) chmuTomacchl nsmepsnack ¢ UCNONb30BaHNEM ramMmma - cnektpomeTtpa dunpmbl «Nokia», a MOLHOCTb
akcnosmuyuoHHon aosbl (M3[) — posnmetpa OPI-01T. CogepxaHve (POTOCMHTETUHECKUX MUIMEHTOB MPOM3BOAM-
NoCb CNeKTpPohOTOMETPUYECKM.

B ogHOM M3 OMbITOB pacTeHwsi, Npou3pacTaBluMe Ha OEepHOBO-MOA30NUCTON noyvBe B r. MuHcKe, BMecTe C
noyBoW, B cocyaax, bbinvM B Ha4yane Beretauuv nepeBe3eHbl M YCTaHOBIEHbl Ha 3anexHom dutoueHose y A.PaguH
XoWMHMKCKOro parioHa. N3onaumsa pacTeHuid B cocygax MCKMoYana BO3MOXHOCTb MX KOPHEBOMO 3arps3HeHust pagmo-
Hyknuaamu. OcTaBlumnecs pacteHns B MyrHcke cnyxunu B kadyecTBe KOHTpornsl. OnbITHBIMM MOXHO Ha3BaTb W Nbipei
Non3yyunn 3anexHoro puUToLeHo3a, Tak kak noysbl B MuHcke 1 B PaguHe 6binv 6nm3kn no mopdonormyeckum napa-
MeTpam, rpaHynomMeTpnYeckoMy COCTaBy M KUCIOTHOCTU. [pvHUMasi BO BHUMAHUE BbICOKYHO TONEPAHTHOCTb Mblpes
Non3y4ero K BHEWHUM hakTopam, BMOSIHE MOXHO FOBOPWUTb O BbIPABHEHHOCTU MOYBEHHO- KNMMaTUYeCKUX yCroBui
npouspacTaHus B xoae akcrnepumeHTta. Kak BuaHo u3 tabnuupl 1, raoe neipen 3anexHoro urtoueHo3a o603Ha4eH Kak
onbIT 2, HA Nepuoa NNOOOHOLLEHUS coAepaHue XNopodunnoB a, b 1 KapOTUHOMAOB Y OMbITHBIX U KOHTPOSbHBLIX
pacTeHuin BbInu NPakTUYECKUn OOUHAKOBLIMU.

[aHHbIn hbakT cBMOeTenbCTBYET O TOM, YTO PaAMOaKTUBHOCTb B TeveHne 67 CyTOoK He Bbi3Bana Kakux-nnbo
N3MEHEHUI B KOHLIEHTPaLMW NMUIMEHTOB.
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Tabnuua 1
CogaepxaHne POTOCUHTETUYECKNX MUTMEHTOB B NIUCTbAX Mblpesi NON3y4ero,
nepecaxeHHoro u3 r. MuHcka Ha Tepputopuio putoueHosa y a. PaguH
BapwuaHT M3[, Morno- KoHueHTpaumsi MUrMEHTOB B CbIPbIX JIMCTbsIX (MI/T)
MP/y LLeHHas
0o3a, Xnopo- Xropo- (a+b) a/b KapoTu-
Ip dunna dunn b Hougbl
KOHTPOSb ¢oH ¢oH 0,8 0,4 1,2 2,0 0,7
onbIT 1 1,4 0,03 0,8 0,4 1,2 2,0 0,5
onbIT 2 1,4 0,03 0,8 0,3 1,1 2,7 0,5

MpuBeaéHHble B Tabnuue 2 3HaYeHUst Ans COCHbl OOLIKHOBEHHOW, CBUAETENbCTBYIOT O CTAaOUMbHOCTU MUTMEHT-
HOW CUCTEMbI MPY AaHHbIX YPOBHSX paAnoaKTUBHOCTMY.

ConepmaHme (POTOCMHTETUYECKNX MUTMEHTOB B XBOE COCHbI 0BbLIKHOBEHHOM

Tabnuua 2

Man, YA Morno- KoHLeHTpaums B Cbipoii XxBoe (Mr/T)
MP/y Cs-137 LeHHas Xropo- XIopo- KapoTuHougs!
puTo- Aosa, dunn a dunn b
Macchl, p
Bk/kr
XBOg 0HONETHASA
¢oH ¢oH ¢oH 0,14 0,06 0,09
0,28 1,56-10* 0,04 0,14 0,08 0,09
1,20 5,54-10* 0,15 0,17 0,09 0,10
3,40 91,1-10* 0,30 0,14 0,08 0,10
XBOs ABYNETHASA
doH 0 0 1,00 0,50 0,65
0,28 0,23-10* 0,04 0,80 0,40 0,50
1,20 1,19-104 0,32 0,80 0,60 0,60
3,40 38,5-10* 1,40 0,80 0,40 0,50

HanbHenwmne nccnegoBaHusi B MpUpoaHbiX coobLiecTBax nokasanu, YTo BapbypoBaHWe yaenbHOW akTUBHO-
ct dputomaccel ot 1700 go 38000 Bk/kr no Cs-137 y nbipest nonsyyero n 38epobosi NpoAbIPSABIEHHOrO, HE Bbl3bl-
BasIO CYLLECTBEHHbIX N3MEHEHWI COAEPXXaHUs MUTMEHTOB.

B onbiTax, npoBeAéHHbIx 3abonoTHbiM A.W. ¢ coTpyaHukamu [4], Takke He Obino oBGHapPYXeHOo cylle-
CTBEHHbIX U3MEHEHWI B KONNYECTBE Xriopodhunna y nonmHa XEnNToro, BbIPaLLEHHOro Ha PaAMOaKTMBHON NOYBe.

Takum obpasom, AaHHble nuTepaTypbl U NPOBEAEHHbIE WCCMEAOoBaHWUsA MOKa3biBaKT, YTO XNOPOMUNbI 1
KapoTMHOMAbI YCTONYMBbLI K AENCTBUIO PaANOaKTUBHOCTH.

Mcxopaa u3 Toro, 4TO KOHUEHTpauus NMUIMEHTOB XapakTepu3dyeT romeoctas pacTuTenbHbix coobuiecTs [2],
npaBoOMepHO caenaTb BbIBOA 06 UX YCTONYMBOCTU MPW AaHHbLIX NOMMOLUEHHBIX 403aX pagnaumu.

Cnncok Ucnosnb3oBaHHbIX MCTOYHUKOB:
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OO3UMETPUYECKUA METOO KOHTPONSA PAOVNOAKTUBHOIO
3ArPA3HEHUA OKPYXAIOLLEW CPEADbI

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3anieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bempos FO. B.
BauyenuH E. H. — kaHO. mexH. Hayk., QoueHm

B paboTe paccmMoTpeH MeToA paanaLmMoHHOTO KOHTPOMS OKpYXXatoLLel cpeabl, KOTOPbI MOXET ObiTb MCMONb30BaH Ha
obbekTax ncnonb3oBaHusi atoMmHon aHeprum (OMAJ), Bkniodasa n AQC. MeTop 0CHOBaH Ha NokasaHusiX AaT4UKOB, U3MEePSIOLLMX
MOLLIHOCTb A,03bl (raMMa-AeTEKTOPOB) U CreKTpanbHble XapakTepuCTUKN POTOHHOTO M3My4eHns (raMma-cnekTpomeTpsbl). [laTtuuku
MoryT BbITb YCTaHOBIEHbI B yCTbe BEHTTPYObl OVAD, a Takke Ha 6ecnunoTHbIX neTatensHbix annapatax (BIM1A), npeacrasnsio-
LMx coborn BecnunoTHbIN 4O3UMETPUYECKNI KOMMNEKC. PaanaunoHHbIN KOHTPOSb OCYLLECTBNAETCS B PEXMME peanbHOro BpeMeHu
(on-line) nyTém nepenaym nHcpopmMaummn No paguokaHany Ha nynbT (HOyTOyK) MUNoTa u 4o3MMeTPUCTa.

OkcnnyaTaums aTOMHbIX 3M1EKTPOCTaHLUMI, PasfnyHbIX NPOU3BOACTB, CBA3AHHBLIX C UCMNOMb30BaHNEM W ne-
pepaboTKON pagmnoakTMBHbBIX BELLECTB, XpPaHUWLL pagnoakTMBHBIX OTXOA0B COMPOBOXAAETCS, K CoXareHuto, pagu-
aUMOHHBIMW aBapusiMu, KOTopble, B psiae CryyaeB, NPUBOAAT K PaAMOakTUBHOMY 3arpsi3HEHUIO OKpy»KatoLen cpeabl
— BO3gyLuHoro 6acceriHa,, co3gaBast onpefenéHHble NpobnemMbl B 3KONOrMK, a Takke AN1s1 NepcoHarna u HaceneHus.

B cBA3n ¢ atum B npoekTe Kaxaon ASC npepgycMmoTpeHa cuctema pagvaumoHHoro koHTpons (CPK), obec-
neymBaroLLas U3MepeHne 3HaYeHU KOHTPONMPYEMbIX NapaMeTpoB, XapakTepusylLMX PagnaluoHHOE COCTOsIHWE
AJC 1 okpyxatoLeln cpeabl Npu Bcex pexunmax pabotel ASC, NPOEKTHbBIX 1 3aNPOEKTHbLIX aBapusx, a Takke npu Bbl-
BoZe eé u3 akcnnyatauum [1].

PaanaumnoHHbIN KOHTPONb rasoaspo30fibHbIX BIGPOCOB B OKpYXaroLlyto cpedy u xuakmx copocos ASC, a
TaKKe MOHUTOPUHI OKpYyXatoLlen cpefpl, OCYLLECTBNSEMbIi ONTUMWU3MPOBaHHBLIM YUCIIOM AETEKTOPOB (DOTOHHOIO
nsnyyeHus [2], npom3soamnTcsa ¢ NomoLLblo TexHnyeckux cpeacts ACKPO.

CnenyeT OTMETUTb, YTO MeToAbl PaAvMauLMOHHOIO KOHTPOSMS, OCYLLECTBNSTCA aBTOMATU3MPOBAHHOW CU-
CcTeMoW KOHTpons paguaumoHHon obectaHoBkn ACKPO, a Takke npubopHoe obecneyeHue, LUMPOKO UCMONb3yeMble B
HacToswee Bpems [3], B page cnyyaeB He AalT BO3MOXHOCTU MONYy4YnTb MHEPOPMALMIO B PeXMMe pearnbHOro Bpe-
mMeHu (on-line). 3To kacaeTcsa, Hanpumep, KOHTPOMS PaAVaLMOHHBIX XapaKTePUCTMK rasoaspo3ofbHON paanoakTmB-
HOWM MpuMecK, pacrnpocTpaHsioLwenca B atmocdepe npu Beibpocax ¢ ASC, OLEHKM ypoBHEWN pagnoakTUBHOIO 3a-
rPA3HEHNs NoACTUNaloLLENn NOBEPXHOCTM, OKa3aBLUMXCH B 30HE pagMOaKTUBHOIO 3arpsi3HeHusi, eé obbEMHOM 1 no-
BEPXHOCTHOWN aKTMBHOCTMW, TPAAMLMOHHO OMpeAensieMbiX acnupaunoHHbIM MeToAoOM (06BbEMHYI0 akTUBHOCTL) U Me-
Togom otbopa npob.

K HeTpaguuMoHHbIM, GECKOHTaKTHbIM METOAaM W3MEPEHUs PafMOaKTUBHOIO 3arpa3HEHUs OKpyKatoLen
cpenpbl cnefgyeT OTHECTU U OUCTAHUMOHHbBIE METOAbI, K KOTOPLIM OTHOCUTCA METOA, AUCTAaHLMOHHOIO KOHTPONSA paau-
ALMOHHBIX XapaKTePUCTUK OKpYXKatoLen cpedbl NPy UCMOMb30BaHUM pagnonokaumoHHblx ctaHuun (PI1IC). Cyte me-
Toda CBOAUTCA K TOMY, YTO HaA 3arpA3HEHHOW PadMOaKTUBHbIMW BbiNageHUsMU TEppUTOPUEN BO3HWKaeT CTonb
MOHOB (3a CYET nepeHoca ramMmma-u3nyyeHns 1 UOHWU3aLUK OKpyXatollen cpedbl — BO3dyxa), B KOTOPOM Hapsiay C
npoueccamn pekomouHaumm n auddysnmn 3apsaoB BO3HUKAET MX MOCTOSIHHAs reHepauus, B pesynbraTe 4ero a1o
NOHM3aLMOHHOe obpasoBaHne — nnasmouns — ABASeTCH YCTONYUBbLIM.

K HeTpagvuMOHHBIM MeTOoAaM paaunaLMOHHOINO KOHTPOMNSA MOXHO Takke OTHECTU W pagunauMOHHBIN KOH-
Tponb, OCyLiecTBnsseMbln 6ecnnnoTHeIM go3mmeTpudeckum komnnekcom (BOK) [4-5], npeacTtasnstowmm cobown pa-
avnoynpaensembli 6ecnunoTHbIv netatensHbi annapat (BlMJ1A), Ha koTopbIM HaBeluMBaeTCs Ao3nMeTpuYeckas an-
napartypa: raMMa-aeTekTop, raMMa-CneKTpoMeTp, Bugeokamepa, nasepHolin JansHOMep, yCTPONCTBO hMKCMpOBaHWA
koopauHaTt — GPS, 1 ycTpoiCcTBO nepedayn nHdopmauum no paguokaHany. HasemHoe o6opyaoBaHve npeacrasns-
eT cobori NpMémHoe yCTPONCTBO, MHpopMaLMSA C KOTOPOro, BKIOYasA BUAeoM3o0paKeHe 1 nokasaHus pesynbTaToB
HabnoaeHu, NocTynaeT Ha MOHUTOP, a Takxke MynbT yNpaBneHus.

PaboTa komnnekca ocHoBaHa Ha M3MepeHUn cnekTpa POTOHHOIO N3NyYeHUst 1 MOLLHOCTM [03bl, CO3aBae-
MOW M3ny4YyeHneMm paavoHyKNMOO0B, pacnpoCTpaHSaLWmMXcs B atmocdepe B Buae asposonewn [4-5]. Cnektp ramma-
N3MNy4YeHUs U3MepPSIoT KCEHOHOBBIM ramMma-CrnekTpomMeTpoM. MoLHOCTE 403kl U3MepsAT AaTtymkom Tuna BAMIM-200 ¢
aunanasoHom namepenust ot 0,1 mk3s/4 go 0,1 3B/u.

MpenmyLecTBo npeanaraemMoro Metoga COCTOMT B TOM, YTO B €r0 pamKax OCYLLEeCTBMAETCA MoKanbHbIN
OVCTaHUMOHHBIN KOHTPOMb ra3oaspo30rbHOV paAuoakTUBHOM MPYMECH, pacrnpoCTPaHSIoWeNcs B BO3gyxe U oceda-
loLLe Ha NOACTMNAOLLYI0 MOBEPXHOCTL Npu Bbibpocax ¢ ADC, Kak Npu paanaunoHHbIX aBapusix, Tak U Npu ux wrar-
Hon paboTe, ¢ Nnepegayen MHOPMaLMM MO paguokaHany B pexume on-line Ha akpaH HoyTOyka He3aBMCUMO OT Cy-
wectytowmx cuctem ACKPO. B otnnyme oT cTaumoHapHbIX CUCTEM PaAMALMOHHONO KOHTPOSS, HanpMmep, CUCTeMm
ACKPO, ocHalléHHbIX gaTynkamu, peructpupyrowmmm B BeHTTpybe ASC OONroXmByLLME, KOPOTKOXUBYLLME HYKIU-
Obl Y MHEPTHbIE pPaAMOaKTUBHbIE rasbl, B OCHOBE KOTOPbIX NexaT acnmpaLMoHHbIe METOAbI, a TakkKe cneunanbHbIMm
Jartyvkamu, pa3paboTaHHbIMKW ANS perncrTpaumm noga, cuctemMa M3MepeHus, peanudyemas B npeanaraeMomMm meTto-
e, onpegenseT BeCb pPagVOHYKINUAHBIA COCTaB Bbibpoca A0 ero BbiNafeHWs Ha MOACTUNAIOLLY0 MOBEPXHOCTb, a
Takke Ha NoACTUMNalLLEen NOBEPXHOCTU B crnefe paguoakTMBHoro obnaka. Kpome Toro, Mcnonb3yst AMCTaHUMOHHbIN
MeTOoZ ynpaBrieHUsi HocuTernem, CyLlecTByeT pealibHas BO3MOXHOCTb onpefeneHns 06bEMHON akTUBHOCTU paamo-
aKTVBHOW ra30a3po30SIbHON NpUMecK B npouecce eé nepeHoca B atMocdepe, YTO HEBO3MOXHO OCYLLECTBUTbL BCEM
npubopHbLIM Napkom ctaumnoHapHoi cuctemol ACKPO B pexnme on-line unv npoBecTy 3TN U3MepeHUst NULLb nocre
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TOro, Kak paAMoaKkTUBHbIE a3po30Mn ocaayT Ha 3emito. [lononHUTeNbHBLIM NIKOCOM AN npeanaraemMmoro Metoaa mMo-
XeT CNYXUTb N BO3MOXHOCTb BU3yarnbHOr0 OCMOTPa MecTa aBapu, e OTCYTCTBYIOT AaTYMKN CUCTEMbI KOHTPONS U
cMcTeMbl BUAEOHabNoAeHNI, NOCKONbKy 6ecnunoTHbI fo3nmeTpudeckun komnneke (BAK) coaepxut Bugeokamepy,
paboTatoLyto B pexume on-line.

Mopo6Hble BIJTA B HacTosLee BpeMs NonyyaloT LWMPOKOe BHEAPEHWE ANS PeLleHNs BOEHHO-TEXHUYECKNX
3agad, 3agad MYC, HaxodsaT npUMEHeHMe B pasnnyHbIX OTPacnsax HapoOOHOro X03sancTBa, HanpuMep, B HETAHON 1
ra3oBOW, OCYLLECTBMAA AUCTaAHLMOHHBIN KOHTPONb TpyGonposBoaos v razonposodoB. OaHako, nogobHoe obopyaosa-
HWe, NpefHasHavyeHHoe AN NpMMeHeHus B obracTi pagnaumoHHOro KOHTPOMSA paAnaLMoOHHO-0NacHbIX 06BbEKTOB,
MOMHOCTbI0 OTCYTCTBYET, XOTS COObITMSA B YepHobbine n Ha ASC «Pykycuma 1» B ANOHUM HArnagHoO nokasanu, Yto
psiA BONPOCOB, CBA3AHHBIX C MOAOOHBIMU aBapusamu, Npyu HanuyMm Takoro obopyaosaHnst Mor 6bl BbiTb peléH 3Ha-
YMTenbHO NpoLe N HamHoro 6e3onacHee AN UCMONHUTENEN.
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HeHMs OKpyXXatoLel cpeapbl 1 A030BbIX HAarpy3oKk Ha nepcoHan v Hacenexue / Enoxvn AT, XXunuHa M.B. (HTUY APB), Pay O.9.,
MBaHoB E.A. (BHNNASC) — M.: MuHMCTEpCTBO NpMpOAHbIX pecypcoB 1 akonornm Poccuickon egepaumm — 2010 — 79 c.

3.4ApepHoe npubopocTpoeHue B 2-x Tomax, T. 1. MNMpubopsl Ans noHW3npyowmx nanyyexuni / Nopx J1.C., Knumawos A A.,
MatBees B.B., CamocagHbin B.T., XasaHoB b.U., XazaHos [1.B., Yebbiwos C.b., YepkawuH N.B. — M.: BocTo4HbIN ropusoHT — 2005
—447 c.

4.Cnocob AMCTaHUMOHHOIO onpeeneHnst KOHLEHTpaLUMmn pagyoHyKNMAOB B BO3AYLIHOM BbIGpOCe paanaLnMoHHO-ONacHbIX
npeanpusaTUA U YCTPOMCTBO ero ocyliectBnenns / Enoxud A.M., Pay [1.®., MNapxoma N.A. — 3asska MIMK G 01T 1/167,
Ne2006124100/28. Mpwuop. OT 06.07.2006. MateHT PP Ne2299451, 6ion. Ne14, ot 07.12.2006, c. 604-605, 4. 3.

5.Mp1meHeHne 6ecnnoTHOro A03MMETPUYECKOro KOMNIIeKca ANs onpeAeneHnst KOHLEHTpaLuuy paayoHyKNMaoB B aTMo-
cdepe B ycroBusix paguaumoHHbix asapui / EnoxuH A.MN., CadoHeHko B.A., YnuH C.E., Omutpuenko B.B., MuenuHues A.B., Map-
xoma [M.A. — AgepHble 3mMepuTenbHo-nHpopMaumoHHble TexHonorun Nuclear Mesurement & Information Technologies Ne3(23) —
2007 — c. 42-59.

3EJNIEHOE CTPOUTENBLCTBO

benopycckuli eocydapcmeeHHbIl yHUgepcumem UHbopMamuku U paduo3rieKmpoHUKU
2. Munck, Pecniybnuka benapych

YukyHos K. C.
MenbHu4eHko [. A. — kaHO. mexH.Hayk, doueHm

CTONKHYBLUMCb C HapacTatoLLeit yrpo3oi rnobarnbHOro U3MEHEHWs KMMaTa, UCTOLLEHUEM NPUPOAHBIX PECYPCOB W KOMMancom
MWPOBOW 3KOCUCTEMbI, B HACTOSLLIMIA MOMEHT B YaCTHOCTU MUPOBAs CTPOUTESNbHAs UHAYCTPUS HAXOAUTCA Ha aTane GecrpeueaeHTHOM
NPOBEPKW Ha NPOYHOCTb.

[eno B ToM, YTO 34aHus Bcero mupa ucnonb3yoT okorno 40% Bcen noTpebnsiemorn nepBuyHON aHeprun, 67%
BCero anekTpuyectsa, 40% Bcero cbipbs 1 14% Bcex 3anacoB MUTLEBOW BOABI, @ Takke npoun3soaaT 35% Bcex BbIGpOCOB
YINEKMCIIONo rasa 1 4yTb NN He MOMOBWHY BCEX TBEPAbIX FOPOACKUX OTXOA0B.

3eneHoe cTpouTenbCTBO, 3eneHble 3aaHust, YctonumBoe ctpouTenbeTBo (Green Building, Green construction nnm
Sustainable building) — 370 npakTMka cTpouTensCTBa WM 3KCNNyaTaumy 30aHWiA, Lenbio KOTOPOW ABMSIETCA CHUMKEHWE
YPOBHA MOTPEBNeHns SHEepreTUHECcKnX 1 mMatepuarnbHbIX pecypcoB MNPy OOHOBPEMEHHOM COXPaHEHWU UMW MOBbILLIEHUN
KayecTBa 34aHuni 1 kKoMdopTa NX BHYTPEHHEN cpeapbl.

3apayn 3eneHoro cTponTensCcTaa:

1. CokpalleHVe COBOKYMHOTO (3a BECb >XM3HEHHbIM LMK 34aHusl) narybHOro BO3OEWCTBUS CTPOUTENbLHON
[eATenbHOCTM Ha 300POBbE YENOBEKA U OKPYXKAlOLLyH Cpedy, YTO [A0CTUraeTcsl MOCPeACTBOM MPUMEHEHUS] HOBbIX
TEXHOIOIMIA U NOAXOAOB.

2. Co3paHve HOBbIX MPOMBILLIIEHHbIX MPOOYKTOB.

3. CHWKeHWe Harpy3oK Ha pervoHarbHble 9HepreTU4eckue CETU U NOBbILLEHNE HaAEXHOCTU NX paboThl.

4. CospaHne HoBbIX paboynx MECT B MHTENNEKTyansHoW cepe NpousBoaCcTBaa.

5. CHWkeHuve 3aTpaT Ha cogepkaHue 34aHWN HOBOro CTPOUTENbCTBRA.

B cTtpaHax, rae pa3ssuBaeTcs QKONOrMYeckoe CTPOUTENBCTBO, CO3OA0TCA HaLMOHanbHbIe CTaHaapThl, y4UTbIBako-
LMe coumanbHO-9KOHOMUYECKME U NMPUPOAHBIE YCIOBUSI CTPaHbI: 3aKOHOAATENbCTBO, FOCYAAPCTBEHHYIO MOMUTUKY B OT-
HOLLIEHN 3HEPrOpPEeCYPCOB U 3KOMOMM, KNMMaTUYECKME YCIOBUS, CTEMNEHb 0CO3HaHMSA Npobrnem aHeproaddeKTUBHOCTY 1
3KOIMOMMYHOCTY NMPOhEeCCUMOHaNbHBIMM COOOLLIECTBAMMW U HACETNEHVEM.

CyTbi0o pa3BuTUa HaLMOHANbLHOMO CTaHAapTa sBnseTcs nepedopMynMpPOBaHMe TOMbKO TeX KOHLENTyarbHbIX pe-
KOMeHAaLumi obLLenprU3HaHHbLIX CUCTEM 3KOSNOMMYECKON AKCMEPTM3bl OO LEKTOB HEABMKMMOCTM, KOTOPbIE CMOXET BBECTU B
NPaKTUKy HaLMOHambHbIA NPOEKTHO-CTPOUTENBHbIN CeKTop. AganTaums MexayHapoaHbIX 3erneHblX CTaHaapToB NpuaBaHa
[aTb CTPOUTENBLHOMY CEKTOPY MeToamyeckyto 6asy ans geatenbHOCTW, A5 NOCTPONKN SHEProaddeKTUBHOIO, SKOMOrY-
HOTO 1 KOM(POPTHOIO XKWIbS.

PassuTtriem 1 BHegpeHuem 3eneHbix CTaH4apToB 3aHUMAaKTCSt COBEThI MO 3eNEHOMY CTPOUTENBLCTBY, CreumansHO
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€03aBaeMble HEKOMMEPYECKUE OpraHn3aLmm.

KoopauHaums nesatensHOCTVM COBETOB M APYMMX 3KONOMMYECKN OPUEHTUPOBAHHBLIX CTPOUTENBHBIX U YPaBNSAOLWLMX
KOMMaHui ocylectensietca MexayHapogHsiv CoBeToM Mo 3enéHbiM  3ganusaM, World Green Building Council
(WorldGBC).

WorldGBC sBnsetcs HEKOMMepYeCKon opraHv3aumen, oeaTensHOCTb KOTOPOW 3aKnioyaeTcsl B AOHECEHUN OnbiTa
nMaoepoB CTPOUTENbHOW OTpacnM A0 OPYruxX YYaCTHWKOB PblHKa UM MNPEeOOCTaBMEHUN MEXOYHapOO4HOW OUCKYCCUOHHOW
nnowagkn ansa obcyxaeHnst Hanbonee coBepPLUEHHbIX METOAOB MPOEKTUPOBAaHNSA, CTPOUTENLCTBA U apXUTEKTYPbI B paM-
Kax OOLLEeNpUHSTON KOHLEMNLUUMA YCTOMYMBOIO PasBUTUSE TEPPUTOPUIA (OOLLIEMPUHATBIM B KOHLIENUMU SBNSETCS NpU3HaHue
npuopuTeTa «3eMeHbIX» PELLEHUIA B OTpacnu).

Beirogbl oT BHeApeHWsa noaxopa: ceptudukaumsa no 3enéHbIM cTaHaapTaMm v JOCTUMXKEHME BbICOKMX NMokasaTenen
no 3HeproadEKTNBHOCT CTAHOBUTCHA 3HAYMMbIM KOHKYPEHTHBIM MPEUMYLLIECTBOM, KOTOPOE YBENMUYMBAET AOXOAHOCTb
npoekTa Yepes NoBbILLEeHWEe apeHOHON MaThl U CHUXKEHWE N3OEPXKEK, YTO BbICOKO LIEHUTCS NOTeHUManbHbIMM UHBECTOPa-
MU

MpeumyLuecTBa Ans OKpyKatoLen cpeabi:

1. 3HaunTenbHoe cokpalleHme BbIGPOCOB NapHUKOBBLIX ra3oB, Mycopa W 3arps3HEHHBIX BOA,;

2. PaclumpeHue v 3awwpmta eCTeCTBEHHON cpeabl 06uTaHusi n Gruornornyeckoro pasHoobpasus;

3. CoxpaHeHwve NpupoaHbIX PECYpPCOB.

MpeumyluecTBa Ans 300poBbst 1 0bLLECTBA:

1. Co3paHne 6onee KOMOPTHBIX YCIOBUI B MOMELLEHMSX MO KAYeCTBY BO3AyXa, a Takke TEennoBbIM 1 akycTuie-
CKVM XapaKTepucTukam;

2. CHWKeHVe ypoBHS 3arpsisHEHUIA, MONadaroLLmMX B BOAY, MOYBY M BO3AYX, M KaK CNEACTBUE, COKpALLEHME Harpysku
Ha ropoACKYH0 MHAPACTPYKTYPY;

3. NoBbILLEHNE KaYeCTBa XN3HW C MOMOLLIbIO OMTUMArbHOMO rPagoCTPOUTENBHOMO MPOEKTUPOBAHUST — pa3MelLie-
HUS MECT NPUNOXEHNs TPyada B HENOCPEACTBEHHOW BnM30CTUN XMNbIX PavioHOB Y COLIMAnbHON MHAPACTPYKTYPOW (LLIKONbI,
MeLy4YpexaeHusi, 0bLLECTBEHHbIN TPaHCMOPT U T. A.).

OKOHOMUYECKUE BbIroabl:

1. Ha 25 % cHwxaeTcsa aHepronoTpebneHue, n COOTBETCTBEHHO AOCTUraeTcs YMEHbLUEHUE 3aTpaT Ha 3NeKTpo-
3HEPIUIO;

2. YmeHblueHve notpebnenunst Boapl Ha 30 % 3aKOHOMEPHO MPMBOAUT K 3HAYUTENIBHOMY CHVXEHWIO U3OEepXKeK Ha
BOAOCHAOXeHWe;

3. CokpalleHue 3aTpaT Ha O0CnyXMBaHWe 30aHns OCTMraeTcs 3a CYET Gonee BbICOKOrO KayecTBa COBPEMEHHbIX
CpeacTB ynpaBneHusi, 3PEKTUBHOIO KOHTPOIS 1 ONTMMU3aumm paboTbl BCEX CUCTEM;

4. YBenuyeHHas TekyLlas yicTas Bbipydka (Hanpumep, 3%-51 NpemMust Ha cpefHeln HopMe apeHHOro 4OroBopa) 1
CTOMMOCTb aKTMBOB cobcTBeHHOCTU (Hanpumep, 10%-s1 NpemMmns Ha KOMMEPYECKON LIEHHOCTM) MOXET NpMBECTU K Gonee
HU3KMM (PMHAHCOBbLIM M CTPaxXOBbIM 3aTpaTtam;

5. BHegpeHue npuHUMNOB 3en€HOro CTpouTENbCTBA MPEKPacHO NoAXOoAWT Ans MpYBIEYEHUs OBLLECTBEHHOIO
BHUMaHWs, CNOCOBCTBYET CKOPENLLIEN OKYNAaeMOCTV apeHaHbIX Mriowaaen n 6onbLue NosanbHOCTM apeHaAaToOpOB;

3aaHus, NOCTPOEHHbIE C UCMONb30BaHNEM 3eNnEHbIX TEXHOMOMIA, CMOCODCTBYIOT COXPaHEHMIO 300poBbs paboTta-
FOLLMX B HUX JTFOAEN, YTO MOXKET CHU3UTbL NOTEPU OT BbINAT MO MEANLIMHCKON CTPAXOBKE;

6. MocTosiHHOE cHWkKeHne cebecToumocTU. BonbLUMHCTBO 3enéHbIX 3naHui Aopoxe 0OblYHbIX He bornee yem Ha 4
%, a B bnvkaniwem Oyayliem npuMeHeHne 3enéHbiX TEXHOMOMI CTaHeT camblM 3PEKTUBHBIM CPEACTBOM AN CHUXE-
HUS ceb6EeCTOMMOCTU CTPOUTENBLCTBA. B HAaCTOSALWLMI MOMEHT JONONHUTENbHAs ce6eCTOMMOCTb MOXET ObITb amMopTU3NPO-
BaHa B XO[€e 3KCrnnyaTaumun 3gaHns, 1 06bIYHO KOMMEHCUPYIOTCS B TEYEHME NEPBbIX 3-X UMK 5-TW NET 3a CHET CHIMKEHUS
3KCMNyaTaUMOHHbIX U3OEPKEK.

MHorve NHBECTOpPbI YXXe ceryac paccMaTpyBatoT CTPOUTENBCTBO OObIYHBIX 30aHWI Kak YBENMYEHE CBOMX PUCKOB
1 NMOBBbILLEHNE OTBETCTBEHHOCTW.

Pecnybnuka Benapyck AenaeTt nuvib Nepsble Larkm Ha MyTu 3KONOrM4Yeckoro cTpoutensctea. MNyteBogutenem B
3TOM CITY>KUT OMbIT 3apYOEXHbIX CTPaH. TEXHONOrMN NPOEKTUPOBAHUS! U CTPOUTENBLCTBA 3KOMOCENEHUI YXKe CYLLECTBYIOT.
M ceryac HacTano camoe noaxoAsiuee Bpems AN peanvs3aummn 3TMX CMerbiX NMPOEKTHBIX PELLEHUIA Y HAac B CTpaHe npwu
€O34aHMN ropoAoB U Cerl, rAe MOXHO XWUTb B rapMOHWN C NPUPOON.

CnrCoK 1CMOmnb30BaHHbIX UCTOYHWKOB:
1. Stang, A. The Green House: New Directions / A. Stang // — New York, 2010. — 192 c.
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OKOJIOMYECKAA CEPTUPUKALIUA

bernopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3arieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Escuesuy A.l1. Sxybosuy M.C.
KanuHosuy A.C. — KaHO. mexH. Hayk, OoueHm

B paboTe paccmaTtpuBaeTcs akonorndeckasi cepTudmkalms — NOATBEPXKAEHNE COOTBETCTBUSI, OCYLLECTBIISIEMOE aKKpeaw-
TOBaHHbLIM OpPraHoM No cepTUUKaLMK.

Okonorunyeckas cepTndmkaums OCyLLEeCTBNSETCA B COOTBETCTBUM C 3akoHogaTenscTBoM Pecnybnukm Bena-
pycb opraHamu no ceptudukaumm, akkpeauToBaHHbIMW B HauuoHanbHou cucteme akkpegutauumn Pecnybnuku Be-
napyce.

Ob6bekTamn  3KOMOrMYeckon cepTudbukaummn SABASIOTCA: CUCTEeMa YNpaBreHUs OKpyXKalolen Ccpenomn;
NPOAYKLMS; KOMNETEHTHOCTb NepcoHana B BbINMONHEHWN paboT, ycnyr B 061acTn OxpaHbl OKpyKatoLen cpedbl; oka-
3aHue ycnyr B 06nacTn oxpaHbl OKpYXatoLen cpefbl; MHble 06BbEKTbI, B OTHOLLEHNN KOTOPbIX B COOTBETCTBUM C 3a-
KoHogaTenbHbIMKU aktamu Pecnybnuku Benapycb 06 oxpaHe okpyxatoLlen cpefbl NPUHATO pelleHne o6 oLeHke co-
OTBETCTBUS.

[ns MHOrMX BMOOB NPOAYKLMMN KONOMMYECKUIA cepTUdmKaT Unm 3Hak aBnseTcs onpeaensowmm hakTopom rx
KOHKYPEHTOCMOCOBHOCTN.

B 3anagHoeBponencknx cTpaHax aKonormveckas ceptudmkaums OCTaToqHO LWMPOKO passuta. OHa gonon-
HseT 0ObIYHYI0 cepTUdMKaLIMIo U NOYTK Beerga HocuT obssaTenbHbI xapakTep.

Bo ®paHumn, Hanprumep, akocepTUdrKaLmna cenbCKOXO3aNCTBEHHOW NPOAYKLMM yupexaeHa B 3aKoHoaaTe b-
Hom nopsigke B 1960 r., Ha OCHOBaHWM ee BBEAEHbI 3KO3HAKM KaK NoO BUAaM NpPOAYyKUMM, Tak U y OTAErbHbIX U3roTo-
BUTENEN UMW COK30B NPOU3BOAMTENEN. DTW 3HAKN MONYYMNN Ha3BaHWe "KpacHble MeTku" u Bbinyu onybnmkoBaHsbl B
neyaTtn aAns MHpopMMpoBaHusa noTpeduTtenen. Bce ako3Haku AOMOMHAT HAUMOHANbHLIN 3HaK cooTBeTcTBUA NF.

B NepmaHumn paboTbl no akonornyeckon ceptudukaumnm Hadanucs ¢ 1974 r. Yepes Heckonbko net 6bin yype-
XOEH 3KOMNOrMYeckmin 3HaKk — nNpoobpas TenepeLuHero, U3BECTHOrO He TONbKO B cTpaHe, "lonyboro aHrena". Pa3su-
TNE 3KOMOrnyeckow cepTndukaumm ¢ npucBoeHnem 3Haka "lonybor aHren" Bo MHOrom cBsidaHo ¢ nporpammon OOH
no 3aluTe oKpyxatoLlen cpefbl. [poayKums, MapkupoBaHHas 3TMM 3HAKOM, COOTBETCTBYET YCTAHOBIIEHHOW rpynne
KpUTEepuWeB, rapaHTUpYOLLMX ee akonornyeckyto 6esonacHocTb. Hanpyumep, aBToMobusb, UMEIOLWNIA 9KONOrMYECKUI
3HaK, 060pya0oBaH HAa4EXHOW CUCTEMOWN OYMCTKM BbIXIOMHbLIX ra30B.

LLinpoko pacnpocTpaHeHHbIN 3KONOrnyeckunii 3Hak "3eneHas To4ka" NPMMEHSIeTCS B CUCTEME MEPOMPUSATUIA NO
npenoTBpaLLEeHno 3arpsisHEHNs OKpyXatoLen cpedbl oTxogaMu. Takow 3HaK Ha ynakoBKe ykasblBaeT Ha BO3MOX-
HOCTb ee nepepaboTkn, NOSTOMY LUBUMIM30BaHHbIE NOTPebUTEnn BbIOpaCchIBAOT yNakoBKy, MapKMpoBaHHyo "3ene-
HOW TOYKOW", B cneumanbHble KOHTENHEPDI.

MpuHUMNbl 3konornyeckon ceptudukaummn EC 6asmpyroTca Ha NpeBeHTUBHBLIX Mepax: ywepb Ans okpyxato-
e cpedbl HA4o NpefoTBpaLlaTh B MEPBYIO oYepedb NyTeM MMKBUAALMU UCTOYHUKOB 3arpsi3HEHMS.

OCHOBHbIE MOMNOXEHNS IKONOrMYECcKon cepTudmkaumm B HaumoHaneHOM cucteMe MOATBEPXKAEHUS COOTBET-
ctBua Pecnybnukn Benapycb ycTaHOBMEHbI B TEXHUYECKOM KoZeKkce ycTaHoBuBLuercst npakTuku TKIM 5.1.15-2008
(03220) «HauunoHanbHas cuctema noaTBepxaeHUA cooTeeTcTBUS Pecnybnukn Benapycb. Skonornyeckas ceptndm-
kaums. OcHoBHble nonoxeHus» (BBegeH 01.11.2008).

Llensamn akonorudeckon ceptudukauum SBRSIOTCA: yAOCTOBEPEHNE COOTBETCTBUA OOBLEKTa 3KOMOrm4yeckom
oueHkn cootBeTcTBuA TpebosaHuam HIMA n THIMA B obnactn oxpaHbl OKpyXKaloLen cpeapl; 3awmTta notpebutenen
OT nprobpeTeHns (MCNonNb3oBaHWA) NPOAYKLMM U YCAyr, B TOM YMCIe MMMOPTHbIX, NPeACTaBAAOWMX ONacHOCTb Ans
OKpyXKaloLlelnn cpefbl; NPeAoTBpaLleHne 3arpsa3HeHns OKpyKatolleh cpefbl Npu MPOW3BOACTBE, UCMOMb30BaHUN 1
nepepaboTke BCex BUOOB MPOAYKLUUW; COOAENCTBME BHEAPEHMIO 3KOMNOrmyecku 6e3onacHbIXx NPOU3BOACTB, TEXHOMOMM-
YyeckMx npoueccoB 1 0b6opyaoBaHWs; cCoaencTBMe IKCMOPTY M NOBbILLEHNE KOHKYPEHTOCMOCOBHOCTM OTeYeCTBEHHON
NPOAYKUMK; BbINONHEHNE MexAyHapoAHbIX obssaTenscTB Pecnybnukn Benapyck B 06nact oxpaHbl OKpyXatoLlen
cpegapl.

Jkonormyeckas ceptTudurKauma OCHOBaHa Ha CrneayloLmMX NPUHUMMNAX: OTKPbITOCTb — OTCYTCTBME OrpaHuye-
HAM Ana 3asiBUTENen Ha 9KOMOIMMYEecKyl cepTuduKauuio, a Takke OrpaHuMdeHWi Ha [JocTyn K MHopmauun
0 MpaBunax 3KONMornMyeckon cepTndukaunm, 4eATenbHOCT U KOMMNETEHTHOCTM OPraHoB MO 3KONOrMYeckon cepTndm-
Kauum; He3aBNCUMMOCTb — UCKIIOYEHNE BMUSAHUS 3aMHTEPECOBAHHbIX IOPUANYECKUX NN PU3NYECKMX NUL, Ha pesynb-
TaTbl 9KOMOrM4ecKkon cepTudmKaumm; oOBEKTUBHOCTb — UCKMIOYEHWEe MPefoCTaBeHust NpeMMyLLECTB KaknuM-nmbo
3asiBUTENSAM Ha 3KOMOrMYeckylo cepTudMKaLmio; KOMNETEHTHOCTb — YYaCTHUKU JKOMOrM4eckon ceptudmkauum
OomkHbl 0bnagate Heobxoaumon kBanudukaumen, cpeacTBaMmM U NOMHOMOYUSIMU AN BbIMONHEHNS BO3MNOXEHHbIX
Ha HWX 3agauv.

[eATenbHOCTb NO 3KOMOrMYeckon cepTudurkaLmm o6 bEKTOB OLLEHKN COOTBETCTBUSI OCHOBbLIBAETCA Ha HOpMa-
TUBHBIX IIPAaBOBBIX akTOB (HMA) M TEXHUYECKHUX HOPMATHBHBIX IpaBoBbix akToB (THITA) B 06nactu oxpaHbi
OKpyXaroLen cpefbl.

AKKpeauTaums — BUA OLIEHKN COOTBETCTBUS, PE3yNbTaTOM OCYLLECTBIIEHUS] KOTOPOTO ABMAETCS NOATBEpPXAe-
HMe KOMMEeTEeHTHOCTW topuaunyeckoro nuua Pecnybnuku Benapyck Mnn MHOCTPaHHOIO HOPUANYECKOro N1ua B BbINOJ-
HeHun paboT No NOATBEPXKAEHWNIO COOTBETCTBUS U NPOBEAEHUN UCTbITaHUA 0O EKTOB OLIEHKM COOTBETCTBUS;
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MeponpusiTusi, cBi3aHHbIE C NpoLleaypaMu cepTudukaumm, — ocyLLeCTBSEMblE akKpeaUTOBaHHLIMK OopraHa-
MU MO cepTudUKaLMN MEPOMPUATHS MO KOHTPOIIO 3@ COOTBETCTBMEM OOBHEKTOB OLEHKM COOTBETCTBUSA, MPOLLEALLNX
cepTudmKaLmio, yaOCTOBEPEHHYIO COOTBETCTBYIOLLUMN AOKyMEHTaMy 06 OueHKe COOTBETCTBMSA, TpeboBaHUSM Tex-
HUYECKNX HOPMaTUBHbIX NPaBOBbLIX aKTOB B 0611aCTU TEXHNYECKOTO HOPMUPOBAHUSI U CTaHAapTU3aLnK.

Ob6s3aTenbHOe noaTBEPXOEHNE COOTBETCTBUS OyAeT OCyLLeCTBNAATLCS, €CrM 3TO YCTAHOBMEHO TEXHUYECKU-
MUK pernameHTamun nubo lNMepeyHem npoayKuum, yCnyr, nepcoHana u UHbIX OOGBEKTOB OLEHKU COOTBETCTBUSA, noane-
Xawmx obasatenbHOMy noaTBepXKaeHUo cooTBeTCTBUS B Pecnybnvke benapyceb.

B obrnacTtn akkpegutauum uenu v NpyvHUMNbLl 6asnpyoTca Ha JOBEPUM U B3aUMHOM MPU3HaHWU pe3ynbTaToB
[EATENBHOCTW.

CnuncoK NCMonb30BaHHbIX UCTOYHWKOB:

1. MykuHa, K. M Okonorudeckas ceptudmkaums: yyebHo-metoamy. nocodue / K. M. MykuHa. — MuHck: MY vm.
A. . Caxaposa, 2011. - __c.

2. O TexHU4eckoMm HopMUpOBaHUM U cTaHaapTu3auum: 3akoH Pecny6nvkm Benapyck ot 5 siHB. 2004 r., Ne 262-3: ¢ nam. u gon.
/I Hau. peectp npaBoBbix aktoB Pecn. Benapyck. — 2004. — Ne 2/1011.

rMOBAJIbHbIE CUCTEMbI PAOUALUIMOHHOIO MOHUTOPUHTA C
NCMNOJIb3OBAHUEM OBJIAYHbIX TEXHOJTOI NN

Benopycckutl 2ocydapcmeeHHbIl yHU8epcumem uHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Xoposeu . B.
BauyenuH E. H. — kaHO. mexH. Hayk., doueHm

B cBs3n co cTpouTenbcTBoM B Benapycu aToMHoO 3neKkTpocTaHLUMm 1 Heo6X0AMMOCTbLIO NOCTOSIHHOTO KOHTPOSS paauaum-
OHHOro hoHa Ha TeppuTopusX, NMocTpaaaBWKX oT aBapun Ha YAIC, BO3HMKAET 3aKOHOMEpHasi MOTPEGHOCTL B HOBbLIX CUCTEMaXx
pagvaunoHHOr0 MOHUTOPMHIA C UCMOSb30BaHNEM MH(OPMALMOHHLIX TEXHOSOMMIA. B cTaTbe paccMoTpeH npumep NocTpoeHus Ta-
KOW CUCTEMbI C MOMOLLbI 06aYHbIX TEXHOMOTUIA.

CerogHs cywecTByeT MHOXECTBO aBTOMATU3MPOBAHHBIX CUCTEM KOHTPOMS pagvaumoHHon obctaHosku (AC-
KPQ), cospgaHHbIx B 6rivkHeM 1 aanbHem 3apybexbe. K coxaneHnuio, BCe OHWM MOCTPOEHbI MO CXOXWUM NpUHLMIam 1
obnapaloT psaaom obLMX HeJOCTaTKOB, TAKMMUN KaK HWU3Kas TMBKOCTb, MacLuTabnpyemocTb, CAOXHOCTb B MHTErpaLumm
C APYrMMY CMCTEMaMM, 3aKpbITbIA AOCTYN K MHpopmaLumn.

BaxHenwym HanpaBneHMeM noBblEeHNs 3HEKTUBHOCTM MHMOPMALMOHHBIX TexHonorun UT Boobue,
SBMSETCS pas3BUTUE YPOBHS aBTOMAaTU3auMM MPOLLECCOB KOMMIEKCHbIX MocTtaBok WT-noTpebutensm B pamkax
pa3HoobpasHbIX cepBuCHbIX npoueayp. CymmapHas notpebuTenbckass Harpyska Ha WT ObicTpo pacteT u ans
COOTBETCTBMSA COBPEMEHHbIM TpeGoBaHWAM, WH(POPMALMOHHbIE TEXHOMOTMM B PA3MUYHbIX CUCTEMAX AOSIKHbI
AEMOHCTPMPOBaTb PacTYLLYI0 Pe3ynbTaTBHOCTb U BbICOKME TeMMbl COBCTBEHHON MoAdepHu3aumun. [oaTomy B kaye-
CTBE OCHOBHOW NNaTdopMbl AN CO3AaHusA cucTeMbl Bbinm BeibpaHbl 06navHbIe TEXHONOrnu.

«ObnayHass» MoOAenb pacnpoCcTpaHeHWs W MOAAEPXKM nporpaMMHoro obecnedeHuss npegnonaraet
UCMOMNb30BaHWE PasnUyHbIX MPOrpamMMHBLIX MPUINOXEHUA B pexume yaaneHHoro goctyna. CyTb aTon mMopenwu
3aKrnoYaeTcs B MakcuMarnbHOM nepeHoce B6M3Hec-Norukn 1 AaHHbIX Ha cepsep. Mpu peanu3aumu aton mogenu Bce
OaHHble XpaHATCA Ha cepBepe, BbIYWCMEHWS NPOBOAATCS Ha cepBepe, B3auMOAENCTBUE Monb3oBaTenew
ocylecTBNsieTcss nocpeacTtsom obmeHa AaHHbIMKM Yepe3 cepsep. [Mpu 9TOM Ha [OMK0 3MEKTPOHHOro YCTPOMCTBaA
nonb3oBaTtens (KOMNbKOTEP, NNaHWeT, cMapTgoH) ocTaeTcsa TOMNbKO 3adayva obecrneveHust CBA3M C CEpBEPOM U
oTobpaxeHus nHgopmaummn. Takum obpa3om AOCTUraeTcs He3aBUCMMOCTb MPefoCcTaBnAeMoro yHKUMoHana ot
KOHKPETHOro YyCTpoWcTBa - Ha mnobom KommbloTepe, nNnaHweTe, cMapTOHE MPUMOXEHNE MOXeT BbIMMAAeTb
OAVMHaKOBO, NPeAoCTaBNsATb OAMHAKOBbLIN PyHKLUMOHAN W akTyarnbHble AaHHble. B pesynbraTte 6Gbina cosgaHa rrno-
6anbHasi cuctema paguauMoHHoro moHuTopuHra (FTCPM)

PaccmatpuBaemas cuctema MOHUTOPUHra CTPYKTYPHO COCTOWUT W3 y3MOB AETEKTMPOBAHUSA, MOAKMYaeMbIX
nocpeacTBoM UMPPOBOrO UHTEpdEeNca K MNPOMEXYTOYHbIM y3rnaMm npuema, KOTopbiM MoXeT ObiTb ntoboin
nepcoHanbHbI komnbtoTep (MK), koTopbIn, B CBOKO oYepenb, NOCPEACTBOM NPOBOAHOrO Mnn 6ecnpoBogHOro KaHana
CBA3N Yepes rnobanbHyl0 ceTb MHTEPHET nepenaeT MHOPMaLMIO Ha cepBepHoe mporpammHoe obecneveHue. B
kavecTBe K MoxeT BbICTynaTe NepCOHanbHbIA KOMMbIOTEP, HOYTOYK, HAaMadoHHbIN UMW NNAHLWETHBLIA KOMMNbIOTEP,
cMapTdOoH 1 apyrue nogobHble yCTponCTBa.

Mocne noaxntoveHus yctpowicTtaa Kk MK gns yHKUMOHMPOBaHMA cnucteMbl TpebyeTcs ycTaHOBKa NPUKNAgHOro
nporpaMmMmHoro obecneveHns. BapuaHTOB ycTaHOBKM [ABa: aBToMaTudeckass ycTaHoBka npuknagHoro 1O co
BCTpoeHHon B YycTpoucteo flash-namsatn wnu 3arpyska guctpubytuBa C cepBepa C KOTOPOro npousBOAUTCH
AanbHenwee obHOBNEHME U OBCNyX1BaHue.

MonyyeHHOe 3HayeHWe paamauMoHHOro oHa c ycTpounctBa «CmapT-[osmmeTp» oToOpakaeTcsi B OKHe
uHTepderica npuknagHoro IO, 3anucbiBaeTCd B roOKamnbHbIi BPEMEHHbIA apxvB, a 3aTem OTCbiNaeTcd Ha
cneLmanuampoBaHHOe cepBepHOe NporpaMmMHoe obecneyeHme.

NHTepdrenc npuknagHoro MO cogepXUT HECKONbKO OOMNOMHUTENbHBIX BKNAZOK - «KapTa», «rpadmvk» K
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«HacTpoukm». Kapta npegHasHaveHa Ans oTobpakeHus reorpaduyeckon KapTbl MUpa, C HaHECEeHHbIMW Ha Hee
pesynbTatamn U3MepeHuin, a rpaduk CrnyxuT Ansa rpadmnyeckoro otobpaxeHus apxvea nokasaHun. Hactponkamm
npuknagHoro MO npedycMOTpeHO ABa YPOBHSA CUrHanNM3auuv npyu NpeBbIEeHWN AOMYCTUMOrO YPOBHS MOLLHOCTM
[03bl, yCTaHaBNMBaEMOro nonb3oBaTeneM - «npegynpexageHne» n «onacHoCTby .

OTnpaBka AaHHbIX Ha cepBep peanusoBaHa B Buae crtaHgaptHoro HTTP-POST 3anpoca ¢ napameTpamu.
dopmaTt OTMPaBnAEMOro nakeTa BKMOYAET YHWKanbHbIN WAEHTUMUKATOP YCTPOWCTBA, U3MEPEHHOE 3Ha4yeHue
MOLLHOCTM [03bl MOHM3VPYIOLLEro W3MNy4YeHUs, a Takke OnuMOoHanbHO Tekylime KOOpAUHaThl, YKa3aHHble
nonb3oBaTenem unu onpeaeneHHble CUCTEMOV aBTOMATUYECKN.

OnpegeneHne MeCTOMOMOXEHUSA YCTPOWCTBA MO YMOSYAHWIO pPeannM3oBaHO Ha CepBEPHON CTOPOHe,
ncnonb3ys BHelWwHU IP-agpec y3na, ¢ KOToporo npounssoAnTcs noAkntodeHve. B kavyectBe GeolP6asbl AaHHbIX Ans
NPUBA3KM NCNOMb3yeTCs CoBMeLLeHHan 6a3a gaHHbIX C ABYX CEPBMCOB — OANH CepBep Ans npuessku no benapycu un
ctpaHam CHIC n BTOpOom - And nNpuBA3KM NO Bcemy mupy. B cnyyae, ecnu nonb3oBaTtenb BPYYHYHO yka3an B
HacTpovikax npuknagHoro 1O cBoe MeCTOMONOXeHWe, WCMoNb3yeTcs YykasaHHoe 3HayeHue. B panbHenwein
nepcnektuee npu paspabotke MO Ana mobunbHbIX ycTponcTs, umelowmux GPS-Glonass npuemHuk, koopavHata
OyneTt onpefenaTbCcs aBToMaTUYeCcKu.

Cepsep Heobxogum Ana npuema, o6paboTkn M XpaHeHWs AaHHbIX, NOCTYNalLWMUX OT BCEX CYLUECTBYIOLLNX
n3MepuTenbHbIX YCTPOWCTB, @ TakkKe Bbl4ayy Nno 3anpocy nonb3osaTento B Buae Beb-cepsuca KapTbl pagnaLoHHON
06CTaHOBKW, C HAHECEHHBLIMM Ha HEe 3HAYEHNSMMN NO BCEM MOOWIbHBIM y3ram, BXOASALLMM B CUCTEMY.

PesynbTtaT n3MepeHuss OT OTAENbHOrO yCTpoWCTBa OTODpaxaeTcs B BuAe MeTKM (Mapkepa) Ha KapTte C
BO3MOXHOCTbIO NMPOCMOTPa NOCreaHero U3MepeHHOro 3Ha4YeH s, MECTOMNOMOXEHNS 1 BPeMeHN NocrneaHero samepa,
a TaKxke BbIDOPKM apXMBHbIX MOKa3aHUN.

B panbHenwem nnaHupyeTtca passBumBaTb CepBepHoe «obnayHoe» nporpammHoe obecneyeHue, npea-
HasHayYeHHoe NS pelleHns CneayroLmx 3agay:

- NpoBepKa JOCTOBEPHOCTU NOMYYEHHON MHpOPpMaLIMM C UCMONb30BaHWE METOAO0B BEPOATHOCTHOrO aHanvaa
N HEYETKOW NOrMKM, NPOBEpKa LIeNTOCTHOCTUN BCEN CUCTEMBI;

- MaTemMaTU4yecKoro MoaennpoBaHna pacnpegeneHns paguaumoHHOro ooHa u onpedeneHns paguaumoHHo-
OMacHbIX NCTOYHUKOB;

- NpU  yXYALWEHUN pagnauMoHHOW 06CTaHOBKM MPOBEAEHWEe pacyeTa Benv4YMHbl MPOrHO3NpPYeMbIX [03
o6ny4eHns - 003, KOTopble MOTyT ObITb NOMYyYeHbl NEPCOHANIOM N HaceneHmeM 3a onpeaeneHHoe Bpems.

Pa3paboTka poCCMNCKNX YYEHBIX HA AaHHbIA MOMEHT SIBMSIETCA Hanbornee nepcrneKkTMBHOM, a oblime
NPUHLUMMNBI €€ NOCTPOEHUsT MOryT Obiflb MCMOMb30BaHbl AN co3aaHns HOBbIX Mogudumkauun TCPM unu cosgaHus
cMCTeMbl B Mpegenax OQHoro rocygapctea (pernoHa, obnactu, ropoga) ¢ gobaBneHnemM JononHUTENbHbIX NapameT-
pPOB MOHWUTOPWHra, HEOOXOAUMBIX ANA aHanM3a TekKyLlero pagmaumMoHHOro dooHa — NoKanbHOW CUCTEMbI paguaLmoH-
Horo MmoHuTopuHra (JICPM). T[lpegnoxeHHass apxuTekTypa npegycmaTpyMBaeT MakcumarbHyl  MOKOCTb,
macwtabmupyemoctb U 3dEKTMBHOCTb. Takke CylwecTByeT BO3MOXHOCTb A0DaBneHWs B CUCTEMY YCTPOMCTB
CTOPOHHMX pa3paboTynKkoB. Takas apxvMTekTypa cUCTeMbl NO3BOIsieT co3daHune eauHoun rmobaneHon ACKPO, rge
aKkTMBHoe y4acTne byaeT npuHUMaTh rpaxaaHckoe obLeCcTBO U OCHOBHbIE NMPeuMyLLIeCTBa KOTOPOWN 3aKM4arTCs B
cnepyloLwiem:

- MCNonb30BaHne MOBUMbHBIX, HEOOPOTNX N KOMMNAKTHBIX Y3IOB AEeTEKTUPOBaHWS;

- BbICTPOE pacluMpeHne KOHTPONMpyemMoW TEeppUTOPUM, B YaCTHOCTM, 3a CYeT MHTerpaummn obopynoBaHus
CTOPOHHKX pa3paboTunkoB;

- adpdhekTMBHAA aKcniyaTaums cucTtembl, OBHOBNEHWe, paclvpeHue, WHTEeNneKTyanbHoe YynpasreHve
BbIYNCMUTENbHBIMU Pecypcamu.

Cnncok MCrornb30BaHHbIX MCTOYHUKOB:

1. MypaBbeB, A.B.MHdopmauroHHoobpa3oBaTenbHbIi NnopTan o paguvauuMoHHon 6e3onacHocTu. SaepHble M3MepuTenbHO-
nHdopmaumoHHble TexHorormn (Nuclear Measurement & Infonnation Technologies). / A.B. Mypasbes, O.W.CasuHa, A.H.AnbyTos,
M.A.Benoycog, A.b.Komuccapos. - 2011 - 4 (40) - C.36-42.

2. CasuHa, O.W., Ucnonb3oBaHne COBPEMEHHbIX MHAPOPMALMOHHBLIX TEXHOMNOMMIA ANsi NPOBEAEHUST Hay4YHO-MPOCBETUTENBCKOM
[eATenbHOCTM O paanaunoHHoi GesonacHoctu. BesonacHocTe ASC u nogrotoeka kagpos. O.W.CasuHa, A.H.Anbytos, A.B.
MypaBbeB, A.b Komuccapos, M.A. Benoycos // XIl MexayHapoaHas koHdepeHums: Teaucbl aoknanoB (OGHUHCK, 4-7 OKTSA6pS
2011r.). - Tom 2. - O6HuHck: AT HUAY MUK, 2011. -158c. c. 3-4

3. BenoycoB , M.A. ObnayHble TEXHOMOrMK AONsi CUCTEM KOHTpOMs, ynpasnenus u guardoctukn ASC. / MN.A. benoycos,
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NpOEeKTMPOBaHuWs, cTpouTenscTBa akcnnyataumm AJSC", koHepeHUUss MONoAbIX aTOMLUMKOB MO HayYHbIM M ApyrM acnektam./
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CTPYKTYPA 300IMJTAHKTOHA KAK NOKASATEJb
9KOJIOM'MYECKOIo COCTOAHMUA BOOOEMOB
BPACJIABCKOIo PAMOHA

Benopycckuli eocydapcmeeHHbIl yHUsepcumem uHgopmamuku U paduosrneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

SAxkumyuk M.A.

ByueHkos U. 3. — kaHO. c.-x. HayK, doueHm

Osepa bpacnaBLumHbl ABNAOTCS O4eHb NOMYNAPHBIMW 06BEeKTaMu pekpeaumnn HaceneHns Benapycu n ctpaH 6nvkHero 3a-
py6exbsi. MHTEHCUBHOE pa3BWTUE rMaBHbIM 0Gpa3oM BOAHOIO Typy3Ma BbI3bIBAET BOMPOC O KAYECTBE MOBEPXHOCTHLIX BOA. SABns-
SICb YCTOWYMBBLIMU MPUPOAHBIMM 3KOCUCTEMaMU, 03epa 06nagatT pasnuyHbLIMKU AMHAMUYECKMMU CBOWCTBaMU. PasBuTtue opraHuye-
CKMX (DOPM XU3HWN B BOAHOM 0BbeKTe onpeaensieT ero NpurogHoCTb AN UCNONb30BaHNS YENOBEKOM B LIENISX pekpeauyn.

Llenb paboTbl — n3y4nTb 3KOMorm4eckoe coctosiHne osep bpacnasckoro paioHa. VccnegoBaHus npoBoau-
nucb B NETHWUM nepuog (MioHb — nionb) 2012 Ha 7 ctaHumax: 1 — 03. Bowico; 2 — 03. [ApusaThl; 3 — 03. VinbMeHoOK; 4 —
03. Hecnuw; 5 — 03. MoTex; 6 — npoToka B 03. MNMoTex B 4. Cno6oaka; 7 — npoToka u3 03. VnbMeHok.

B neTHuin nepropn yBenMuMBaeTCsl MIHTEHCUBHOCTb TpaHcdopMaLuum BMOreHHOro BeLLecTBa, YTo 0ObsacHseTCs
YCUNEHHbIM pa3BuUTMEM COOOLLECTB BOAHbIX opraHuamoB. OaHMM U3 KpUTepmeB CTabunbHOCTU BOAHbLIX 3KOCUCTEM
ABMNAETCA CTPYKTYPUPOBAHHOCTb AOMUHMPYIOLLMX COOBLLECTB, MPeACTaBMNEHHbIX TAKUMU KPYNHbIMU GrlIOKaMu BOLHO-
ro HacemneHusl, kak NITaHKTOH, HEKTOH, 6eHTOC 1 NepudnToH [1].

B pesynbTate npoBedeHHbIX WCCNEeAOoBaHWA YCTAHOBMEHO, YTO 06LLias YNCMNEHHOCTb 300MMaHKTOHa B MNpu-
OpexHon 30He KonebneTtcsa B LUMPOKUX npegenax ot 23 3k3./n (npotoka mn3 o3. MNotex B 4. Cnoboaka) no 573 ak3./n
(03. MoTex) (tabn. 1). MakcumanbHast cpeaHas YMCNEHHOCTb 300MMaHKTOHa oTMeyeHa B 03. otex (353,4 ak3./n),
MUHMManbHas — B 03. Hecnuw (68 ak3./n1). Mo cpaBHeHuio ¢ pedynsTatammn 2011 r. 3Tu nokasaTenu He3Ha4YnTernbHO
BblLLE, YTO, BEPOATHO, CBA3aHbI C Pa3NMYHbIMK NOrOAHBLIMW YCITOBUSIMU B NETHME Nepuoapl, YTO 0COOEHHO BnMsSieT Ha
COCTOsIHME HebonNbLIMX MO NNoLwaamn BOAOTOKOB. [2].

Tabnuua 1

O0was YnMcrneHHOCTb (9K3/1) 300MaHKTOHA B BOAHbIX 06bekTax Bpacnaeckoro panoHa B neTHun nepuog 2012 r.

NaTa
Cranuma 25.06.2012 02.07. 2012 09.07.2012 16.07.2012 21.07.2012
1 357 91 45 304 281
2 42 253 503 65 19
3 19 210 371 405 166
4 274 573 308 381 308
5 120 24 52 78 68
6 68 23 29 302 281
7 88 61 39 122 209

Mo nokasaTensim YMCNEHHOCTU cpean nccrnefoBaHHbIX BOAHLIX OO LEKTOB BbiAENSiIETCS NpoToka B 03. [oTex B
. Cnobogka (cT. 6), B KOTOpOM OBHapYyXeHO OYeHb HebombLuoe KONMYecTBO npeacTaBUTenei BogHbIX 6ecrno3so-
HOYHbIX.

O6Lee KonM4ecTBO BUAOB NpeAcTaBuTenen 6ecno3BoHOYHBIX B ITOparnbHOM 30He o3ep bpacnasckoro pawi-
OHa B neTHun nepuog 2012 r. coctaBuno 48 TakCcoHOB. [JOMUHUPYIOLLLEN FPYNNON SBNAIOTCA KONOBPATKX, OOMS KOTO-
pbiX B TAaKCOHOMUYECKON CTPYyKType cocTaBnsaeT 48 %. BuooBoe GoraTtcTBoO Apyroii AOMUHMPYIOLLEW IPYMMbl — BETBU-
CToyCbIX pakoobpasHbix gocturaeT 28 %. Yucno obHapyXeHHbIX BUAOB rpynn BoAHbIX 6eCcno3BoHOYHbIX Konebanock
oT 5 (npoToka B 03. [MoTex y mocTta B . Cno6oaka) ao 28 (03. Bonco), 4To Bbile aHanorn4Hblix nokasatenen 2011
roga [2]. CTOMT OTMEeTUTb, 4YTO B NPOTOKE M3 03. NINbMeHOK He obHapyXXeHO HM OJHOro NpeacTaBuTeEns knagouep.
LOomunnpytowmmmn Bugamum sienstotca Polyarthra vulgaris (Carlin, 1943), nauplii Copepoda, Bosmina longirostris (Mul-
ler, 1785), Polyphemus pediculus, KoHTponupytoLimMe CBOU LMKIbl PA3MHOXEHWUSI NPU U3MEHEHUN abnoTHUYeCcKnX dak-
TOPOB OKpYXatoLLen cpeapbl M obrnagaroLime BbICOKOW IKONOMMYECKON BareHTHOCTbIO.

Ha ocHoBe AaHHbIX O YMCNEHHOCTUM paccyMTaH WHAOEKC BMOO0BOro pasHoobpasus LeHnHoHwa. OH oTpaxaet
CTPYKTYPUPOBaHHOCTb COO6LLIECTB BOAHBLIX GECMO3BOHOYHbLIX B BOOHOM 00bekTe. Kak BUOHO 13 Tabnuubl 2, CTPYKTY-
pYpPOBaHHOCTb BOAHBLIX coobLLecTB 6ecrno3BoHOYHbIX konebnetca B npegenax ot 0,459 6uTt/ak3. (cT. 6) oo 3,041
6uTt/ak3. (cT. 1).

Haunbonbluasa cTpyKTypMpOBaHHOCTbL BOAHbLIX COOOLLECTB 300MNnaHKToHa HabnoaaeTca B 03. lNoTex - (cT. 5)
(Tabn. 2), Ha 4YTO yKa3blBaeT BbICOKMN M CTabunbHbIN MoKasaTenb nHaekca LleHHoHa, ABMSIOWNACS MHAMKATOPOM
6GnaronpuaTHOWM akonornyeckon obcTaHOBKM B BOAoeMe, rae TpaHcdopmMaumns BMoreHHoro BelecTsa OCyLecTBNsA-
€TCd 3a CYET pasnMyHbIX rpynn BOAHbLIX OPraHM3MoB, NPeAoTBpaLLaloLLnX ero 3BTpompoBaHmue.
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Tabnuua 2
MHaekc BugoBoro pasHoobpasusi LLleHHoHa (6uT/3k3.) B BOAHbLIX 0ObeKTax
Bpacnasckoro panoHa B netHun nepuog 2012 roga
DaTa
Crauua 25.06.2012 02.07. 2012 09.07.2012 16.07.2012 21.07.2012
1 3,041 2,045 2,652 1,996 1,728
2 2,606 1,324 1,995 3,016 2,502
3 2,800 1,690 1,806 2,214 1,263
4 1,968 1,844 2,338 2,609 1,367
5 2,542 2,953 2,866 2,631 1,139
6 0,986 2,157 1,565 0,555 0,469
7 2,491 2,231 2,114 1,854 1,144

HavnmeHee ycTonumnBom akocuctemon siBnsieTcs npotoka B 03. MNotex B 4. Cnoboaka, B KOTOpon coobLyecTsa
BETBMCTOYCbIX PakoobpasHbIX B 3HAYUTENMbHON CTENEeHW NOAAaBMAT Apyrve rpynnbl BOAHbIX 6€CN03BOHOYHbIX, 06-
nagas BbICOKON YWNCMEHHOCTBIO N Briomaccon. JTO CHMXaeT YyCTONYNBOCTb 3KOCUCTEMbI AaHHOrO BOAOEMA, a AOMU-
HMPOBaHVe 3BPUONOHTHBLIX BUAOB NpuaaeT eMy CTaTyc 3BTPOHOrO.

Takvm obpasom, aHanua CTPYKTypbl rPynn BOAHbLIX 6€CMO3BOHOYHbIX U PACCYUTAHHBIN HA OCHOBE AAHHbIX O
YMCINEHHOCTM MHAEKC BUAOBOro pasHoobpasus LLleHHOHa ykasbiBaeT Ha To, YTO B neTHui nepmoa 2012 roga B Boa-
HblX o6bekTax bpacnaBckoro panoHa crnoxunack OCTaToyHO BnaronpusaTHas akonorvdeckas obcraHoBka. OgHako
Hanuyve gncbanaHca B obLient CTPyKType coobLLecTB BOOHbLIX OPraHM3MOB B HEKOTOPLIX BOJAOEMAaXx UIn UX YacTax
CHWXaeT YyCTONYMBOCTb BOAOEMOB K aHTPONOreHHOWN Harpyske.

Cnncok MCnosb30BaHHbIX MCTOYHMKOB:
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Bry. Cep.2. -2004. -Ne 3.

2. Axmumunk M.A., 3apybos A.W. Buonornyeckoe pasHoobpasue 3o0nmaHKkToHa B o3epax bpacnasckoro panoHa (Beno-
pyccus) n ero oueHka // PernoH. akon. npobnemsl. — Opecca, 2011.

®U3NYECKUE ®AKTOPbI BO3OENCTBUA
HA OKPYXAIOLLYIO CPEQlY U 30OPOBbLE YEJIOBEKA

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kowneukuti KO.B. [Jon6uk I1.B.

KanuHosuy A.C. — kaHO.mexH.Hayk, doueHm

YenoBek noasepraeTcs BO3AENCTBUIO pasnuyHbIX ()akTOPOB NPUPOAHOIO U TEXHOreHHOro xapakrepa. OCHOBHbIMU U3 HUX
ABNSOTCS: r3nYeckne, Xummuyeckune n buonornyeckue.

Cpeaun cdusmyecknx hakTopos (TEMMOBbIE, LWYMOBbIE, PAANOAKTUBHBbIE, SMEKTPOMAarHUTHbIE) Ha nepBoe Me-
CTO MNocTaBfieHbl U3nyYyeHns. [MaBHOW XxapaKTEPUCTUKOW M3MyYeHUs SBNSETCS ero 3Heprusl, OT KOTOpOW 3aBuCHAT
CBOWCTBA, CMNOCOBGHOCTL BO3AENCTBOBAThL Ha BCHO OMOTY, Bktovasn venoseka [1, C. 290.]. B oOblgeHHOM XM3HWU NOA,
N3ny4YeHmeM BOCMPUHMMAIOT, Kak MpaBuio, NOHU3NPYIOLLME U3ITYHYEHUS BbICOKUX SHEPIUI, KOTOPble SABMASIOTCA CUHO-
HMMOM croBa «Pagvaumsa». AnekTpoMarHUTHbIe Xe n3nyvyeHuss 6onee HU3KNX SHEPTU HEe ABNSAITCA NOHWU3NPYIOLLM-
MU 1 BOLLUNM B CO3HaHWeE nioen Kak AoctatoqHo 6e3onacHble, YTO He COBCEM COOTBETCTBYET AENCTBUTENBHOCTHU.

OneKTpoOMarHUTHbIE MONSA BO3HUKAKT OT €CTECTBEHHbIX U TEXHOrEHHbIX UCTOYHMKOB. Ha NpoOTSXXeHUM MHOro-
MUINIMOHHOIO NepMofa CBOEro pasBUTUSA YeroBeYecTBO afanTMpoBaniocb K BO3AENCTBUIO €CTECTBEHHbIX 3NEeKTpo-
MarHUTHbIX NOMeNn, 04HaKO UCMbITLIBAET YyBCTBUTENBHOCTb K MarHUTHLIM U 3NEKTPOMarHUTHLIM NOMNSIM aHTPOMOreH-
HOMO MPOVCXOXAEHWS.

Ha HbiHelwHeM aTane pasBMTUSA HayYHO-TEXHUYECKOro Nporpecca YeioBek BHOCUT CyLLEeCTBEHHbIE N3MEHEHNS
B €CTEeCTBEHHOe MarHuTHoe nomne 3emMnn. OCHOBHblE NCTOYHMKN 3TOr0 BO3AENCTBUSA — SMEKTPOMArHWTHbIE NoMs Bbl-
COKOBOJSIbTHbIX NMMHWI anekTponepeaay (J1911), anekTpoMarHWTHbIe NONs OT PagVMOTENEBU3NOHHBIX U PaanooKaLmn-
OHHbIX CTaHUMIA, a TaKKe CTaHLMA MOBUNBbHOM CBA3MW.

OTpuuaTenbHoe BO3AENCTBME IMEKTPOMArHUTHBIX NOMEN Ha YernoBeka WM WHblE KOMMOHEHTbl 9KOCMCTEM
NpsiMO NPOMNOPLMOHANbHO MOLLHOCTM NOMS 1 BpeMeHu BO3dencTBus. HebnaronpuaTHble BO3OENCTBUSA anekTpomar-
HWUTHOro nons, cospgasaemoro JIGMN, npoABnAeTca B TOM, YTO Yy YeroBeka HapyLlaTca MYHKLUUA SHAOKPUHHOW CU-
CTeMbl, 06MeHHble NPoLEeCcChl, (PYHKLIMM FONIOBHOMO U CMIMHHOMO MO3ra 1 Ap.
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BosgencrtBue anekTpoMarHUTHBIX U3NYyYEeHW OT PafMoTENeBU3VOHHBIX U PaAMONOKaLUMOHHBIX CTaHUMA Ha
cpeny obutaHmsa yenoseka 06ycrnoBreHo hOPMUPOBAHUEM BbICOKOYACTOTHOM 3Heprun. o AaHHbIM SNOHCKUX yye-
HbIX BbICOKOYACTOTHbIE M3MNy4YeHWs 3aMeTHO MOBbILLAKT 3aboneBaHve KatapakTon rnas. HeratueHoe Bo3gelncTBue
9NEKTPOMAarHUTHbIX U3MNy4YeHnin Bo3pacTaeT C MOBbILEHWE 4acToThbl, T. €. C YMEHbLUEHNEM AMWHbI BOMH. B uenom
MOXHO OTMETUTb, YTO BbICOKOYACTOTHbIE N3MYYEeHNsI NPUBOAAT K CYLLLECTBEHHbIM HapyLLeHUSM 300POBbsi YeroBeka u
9KOCUCTEM B LIEMNOM, @ 9KOMNOro-annaemMmnonormyeckme nccrneqoBaHms B 3ton obnactu kpaviHe He06xo4MMbI.

3aWwmnTNTLCA OT BO3AENCTBUS SNEKTPOMArHUTHbIX U3ny4yeHun B rmobansHoM Macwtabe B Hale BpeMs He-
BO3MOXHO. OfHako, nsbexaTb oTpuLaTENbHOrO BO3AENCTBUS SNEKTPOMAarHUTHOIO M3Mny4yeHus OT anekTponprvbopos
B HaLUEM XWUIbe MOXHO — Hao 3HaTb, YTO Ha ONpeaerieHHOM pacCcTOsiHMM OHO TepsieT cuny. B cpegHem ans okpy-
XarLmx Hac B BbITy NpnbOpPOB 3TO paccTosiHNE paBHO: MUKpOBOrHoBas neys — 0,3m; nbinecoc — 0,6M; anekTponnu-
Ta — 0,3m; xonoguneHuk — ot 0,3 oo 1,5Mm; anektpoyvarHuk — o 0,25m; ctupansHas mawmHa — ot 0,4 go 0,6m; Tene-
Bu3op 1,5 — 2,0m; ytior — 0,2m; koHagnumoHep — 1,5M; kKoMmnbloTep ¢ 06bI4HBIM MOHMTOpOM — 0,8m [2, C. 60.].

Mpobnema noHM3NpytoLLero nsnydyeHns Ana pecnybnukm benapycb ABnseTca HacyLHON, B CBA3W C YeM Mpo-
BOAUTCS pagMauMOHHbIA MOHUTOPUHI aTMOCEPHOro BO3ayxa, NOBEPXHOCTHBIX BO4 U CENbCKOXO3SNCTBEHHbLIX Yro-
Avn. [laHHble MOHWUTOPUHIa NyBNMKYIOTCS B €XerodHbIX akonorndyeckux bronneteHax « CoctosHue NnpupoaHon cpeapl
Benapycu».

Becbma onacHoe BO3AENCTBME Ha 340POBbE YENoBeKa U OKPYXKatoLLy MPUPOAHYI0 Cpefly OKa3blBaeT LUyMO-
Boe 3arpsisHeHue. XXutenu EBponbl cumtaloT Wwym camon Gornbliol akonornyeckon npobnemoint. Lym okasbiBaeT
HeraTMBHOE BO3[ENCTBME HE TOMbKO Ha CIyX, HO U Ha BCE CUCTEMbI opraHuama. NpeaensHo 4OoNyCTUMbIA YPOBEHb
LLYMOBOTO 3arpsis3HeHust nexvt B ananasoHe 80 — 110 ab. Wywm aBnsaeTca 6eo KpynHbIX FOPOAOB, FAe ero YpoBeHb
pocturaet 90 ob. OgHako nonHasa TUWLKHA AENCTBYET Ha YenoBeKa Takke HeONaronpusaTHO 1 yrHeTatoLLe.

Hapsay ¢ wymom Ha nogent MoXeT OKasbliBaTb BNNsHNE MHPasByK (YacToTa akyCcTUYecknx konebaHni Huxe
16 '), KOTOPbIN coYeTaeTCs C HA3KOYACTOTHBIM LUYMOM U HU3KOYacTOTHOW Bubpauuen. Kak n wym snbpaumsa asns-
€TCA 0HON U3 hopM (PM3NYECKOTO 3arpsa3HEHNSA OKPY>KaoLLIE NPUPOAHON cpeabl U n3mepsieTcs B geumbenax. Pas-
NYHbIE BUAbI BUOpauny NpMBOAAT K U3MEHEHMAM obMeHa BeLLecTB, Bbi3biBalOT CNa3mbl COCYI0B KUCTEN pyK, nNpea-
nneynii cnocobCTBYOT OTIOXKEHWIO CONEN B CycTaBax nanbues. [Npy AnuTensHOM BO3AeNCTBUN BUBpauuym BO3MOXHO
pa3BuTUE BUOpaLMOHHON Bone3Hn, Bbi3biBaOLLEN N3MEHEHNS B COCYAaX KOHEYHOCTEN, CycTaBax U KOCTSX.

Henb3sa 3abbiBaTb M O TEMNOBOM 3arpsA3HEHUW, KOTOPOE BO3HMKAET MPW CMELUEHWM BOA, HaXOOALMXCS B
€CTECTBEHHOM COCTOSIHUM, C TEXHONOrM4yeckumum Bogamu. Npu nNoBbILEHUN TemnepaTypbl NMPOVUCXOAUT U3MEHEHME
ra3oBOro U XMMMYECKOro CoCTaBa B BOAAX, YTO MPMBOAUT K BblAENEHUIO S40BUTBIX ra30B — CEpOBOAOPOAA, MeTaHa.
Mo cyuiecTByOWMM CaHUTapHLIM HOpMaM TemrnepaTypa Bogoema He OOoJhbkHa NoBbiwaThes 6onee yem Ha 3 °C ne-
TOM 1 5 °C 3umon.

CHu3nTb BO3gencTBre humanyeckux akTOpoB Ha YEeroBeKa U OKPYXKatoLLylo NPUPOOHYIO Cpeay B CyLLlecTBY-
OLLEeN cUTyaumm BO3MOXHO 3@ CYET CTPOroro BbINMOMHEHMS BCEX NMPMPOA0OXPaHHbIX MEPONPUATUIA, COBMNOAEHNS Tex-
HOMOTMYECKNX pernameHToB 1 TpeboBaHWI CaHUTapPHO-TUMIMEHNYECKMX HOPM U NpaBwur.

CnuCoK UCMOsIb30BaHHbBIX UCTOYHUKOB:
1.Kopo6kuH, B.W.,. Skonorusi. / B.N KopobkuH, J1.B. Mepepensckuin — Poctos H/: Gexnke, 2008.

2. XaHpgoruHa, E.K. Qkonornyeckne ocHoBbl npupogononb3osanus./ E.K. Xangormua, H.A.l'epacumosa, A.B XaHgorvHa —
M.: ®opym: UHPPA-M, 2007.

AKYCTUYECKAA OUATHOCTUKA NMAPAMETPOB rEMOCTASA

Benopycckuti cocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapyce

Ywakosa A. A.

BoHdapuk B. M. — kaHO. mexH. HayK, doyeHm,
Kamnady . B. — accucmeHm kagbedpbi

Pa3paboTaHbl opurMHanbHble MeTOAMKM aKyCTO3MIEeKTPOHHOrO MCCriefoBaHUsi napameTpoB remMocTtasa, Mo3Borsiolme
onpeaenvTb akTVBMPOBAHHOE YacTUYHOE TPOMBONNacTMHOBOE BpeMsi U NPOTPOMOMHOBOE BpPeMS ANs BbISIBIEHUS NaTOMNOMMNA Cu-
CTeMbl reMoCcTa3a, Ha OCHOBaHMW KOTOPbIX YCTAaHOBMEHa HOBas 3aBMCUMOCTb aMMIMTYAHO-HYACTOTHBIX XapaKTepUCTUK aKkycTuye-
CKUX koneGaHuii ¢ NNa3Mon 1 Co CryCTKOM KPOBW.

[emoctas — ogHa U3 OCHOBHbIX (DYHKLMOHAMBHBIX CUCTEM, CrMOCOBCTBYIOLUMX COXPa-HEHUIO MOCTOSHCTBA
BHYTPEHHEW cpepdpl opraHuama. ViccnegosaHuio remoctasa B nocregHne rofdbl yaensercs 6omnblioe BHUMAaHUeE:
NOSIBNSIIOTCS! HOBblE AMArHOCTUYECKWEe METOAbl, NeKapCTBEHHble npenaparbl, CXeMbl fledeHusi 6onbHbiX. B TO xe
BpeMs nabopaTopHas npakTuka B M3y4eHUM CUCTEMbI remMocTasa B Halleln CTpaHe pas3BMBaEeTCs HefoCTaTOYHO
AnHamnyHo. Heobxoauma paspaboTka U npUMeHeHWe MeTOA0B M TEXHUYECKUX CPeacTB NnabopaTopHON ANArHOCTUKK,
NO3BONSAOWMX YNPOCTUTb, aB-TOMATM3MPOBATb W COKpaTUTb BPEMSA MNPOBEAEHWS WCCNeaoBaHWi napameTpoB
remocTasa [1].

Mbl cunTaem BO3MOXHbLIM MNPUMEHEHVWE aKyCTO3MEKTPOHHbIX METOAOB ANs WCCredo-BaHWs napameTpoB
remocrasa.
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PaspabotaH nabopaTopHbIi MakeT Ansg KoHTponsa npotpom6uHosoro (MTB) u akTn-BMPOBaHHOIO YaCTUYHOTO
TpombonnactuHoBoro (AYTB) BpemeH (puc.1), Bkntovatowmin reHepaTop M4-102, gsyxny4deBon ocuunnorpad C1-75,
ynbTpassykoBble (Y3) manyyatenb (1) u gatuuk (5), kOTopble pasMellanvcb Ha OOHOM OCUM C MPOTMBOMOSIOXKHbIX
CTOPOH KtoBeThI (2, 4) ¢ uccrnegyemon cpegon (nnasmon) (3).

0 [
C1-75

Puc. 1 — CxemMa KOHTPOIS 3aTyXaHus aMnnuTyApl yrbTpassyka npy UCCrefoBaHUM NapamMmeTpoB reMocTasa

Mpu paboTe ycTpoNCTBa KOHTPOMNS 3aTyxaHWs aMniuTyabl ynbTpa3Byka 3NEKTPUYECKUIA CUrHAN C reHepaTopa
[4-102 npeobpa3zoBbiBancs B akyCTUHECKUI ybTPa3ByKoBbIM nanydatenem (1) n npoxoaun yepes CTEHKU KioBETbI (2
n 4) c nccnegyemon cpepowt (3). AKyCTMYECKMIN curHan npeobpasoBbIBancs B SMEKTPUYECKUA YNbTPa3ByKOBbLIM
partyvkom (5), 3HayeHue amnnuTyabl cUrHana dgukenposanock Ha ocumnnorpadcge C1-75.

MccnepoBaHua npoBoaunuck No AByM paspaboTaHHbiM MeToaukam ans onpegenenmss AYTB m MTB ¢
MOMOLLbIO YNbTPa3BYKOBbLIX KONeGaHui, OCHOBaHHbIX Ha CTaHAApPTHbIX MeToaukax [2]. Ons mnamepexHus AYTB
ucnonbe3oBarncs Habop ansa onpegenexdus AYTB K-350 (PZ Cormay S.A. (Monbwa)) n Calcium Chloride 0,025 M (He-
moslL). Ona wnamepenua MNTB wncnonb3oBanca Habop Ans onpegeneHus npotpoMmGuHosoro Bpemenn K-251 (PZ
Cormay S.A. (Monbwa)). Ona npoBegeHus uccnegoBaHU MapamMeTpoB remocTas’a C MOMOLLbI  aKyCTUYECKUX
konebaHui 6bina BeibpaHa KloBeTa cepunHbIX Npnbopos oTevecTBeHHoro nponssoactea Ne 20021 (3A0 «COJIAP»).

MpoBeaeHo 23 wccnegoBaHUs € NNasmon KPOBU pasnuyHbIX rpynn u pesyc daktopos. CpegHee Bpems
0o6pa3oBaHusi cryctka B MOMEHT nazeHus amnnutyabl Ha 20 % coctaBuno 32+3 ¢ npu uamepenum AYTB. CpegHee
Bpemsi obpa3oBaHusa Cryctka B MOMEHT nageHus amnnuTyabl Ha 20 % coctaBuno 1311 ¢ npu namepeHn AYTB.

PaspaboTaHHble METOAWKN aKyCTO3MNEKTPOHHOIO MCCrneaoBaHUs napaMeTpoB reMocTasa, Nno3BonsT onpege-
NWTb aKTUBUPOBAHHOE YacTUYHOE TPOMBONNacTMHOBOE BPEMS U MPOTPOMOVHOBOE BPEMS ANS BbISIBIIEHUS NaTONOMMiA
CMCTEMbI remocTasa.

Cnncok MCrornb30BaHHbIX MCTOYHUKOB!

1. [Jonros, B.B. llabopaTtopHas anarHocTuka HapyLueHuii remoctasa / B.B. Jonros, INM.B. CeupwuH ; Poc. mea. akap. nocnegunnom.
obpasoBaHusi. — Tepb : Tpuaga, 2005. — 227 c.

2. 3ybosckas, E.T. MeTogbl uccnenoBaHus cucteMbl remoctasa : y4eb.-meToa. nocobue / E.T. 3ybosckasi, C.I. CBeTnuukas. —
MwuHck : Benopyc. me. akag. nocrnegunnom. obpasoBanusi, 2005. — 365 c.

O6paweHue c otxonamu B Pecnyonuke benapycb

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UuHopMamuku U paduo3nneKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Bopucesuy A.O., Unbrowura 4.4., Jlostok M.C.
KanuHosuy A. C. — kaHO. mexH. Hayk, OoueHm

OJHO# U3 ITIaBHBIX JKOJIOTHYEcKHX npobiiem PecriyOmnkn Benmapychk siBisercs mpobieMa HaKOIUIEHHS OTXOJOB IPOM3BOJCTBA U I10-
TpeOneHus..

EsxeronHo Ha TeppuUTOpHH peclyOauKH oOpasyercs okoyio 33—34 MIH. T IPOU3BOACTBEHHBIX OTXOJOB, B TOM YHCIE
TOKCHYHBIX — 0K0JI0 240 ThIC. T. Beero B pecrry6iuke oOpasyercs cBbime 800 BUIOB OTXOMOB € MIMPOKUM CIIEKTPOM MOpdoIIo-
THYECKHX M XUMHYIECCKUX CBOMCTB. bombie Bcero orxonoB obpasyercs B I10 «benapycbkanmiiy. B pesynbrare xo3siicTBeH-
Hoii nestenmpHOCTH OAO «benmapychkanuii» mo J00bde u nepepadboTKe CHIBBHHUATOBEIX Pyl B COJMTOPCKOM MPOMBIILICHHOM
paifone Ha Havano 2012 rona obIee KOJIMIECTBO OTXO/I0B B COJICOTBANIAX U NIIAMOXpaHIIHIax coctapisuo 832,3 muH. T. Cpe-
M HAX 00IIIee KOJUYECTBO TVIMHHUCTO-COJIEBBIX IIIIaMOB cocTaBisieT 6osee 99,7 miH. T. B 2011 1. 00b€M raauTOBBIX OTXOI0B U
ruHACTO-comneBbIxX nuiaMoB (I'CIL), Hakomnennsix Ha OAO «benapycbkanuiiy, cocraBuia 28,9 mis. T (B 2010 . — 27,8 MIH. T),
a 10711 B 001meil Macce 00pa3yromuxcst B CTpaHe 0TXO0J0B AocTHria 65%. EsxxeroqHo 00beM HaKOIUIEHHBIX OTXOJ0B (TaTUTOBBIX
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Y TJIMHHACTO-COJIEBBIX IIUIAMOB) Ha 00BEKTaX XPaHCHHUsI MMOCTOSHHO yBenuuuBaeTcs Ha 1,5-3 muH. 1. Ha Hawano 2012 r. mo cpas-
HeHuto ¢ 1995 r. obmee komnuectso I'CLI B mmaMmoxpaHuIMIax BO3pocio Ha 37,2 MIH. T.
B nenom, oOpa3oBaHue 1 UCIOIb30BaHHE OTXOJIOB IIPOU3BOJICTBA B CTPAHE MPECTABICHO HA PUCYHKE:
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 OOnpRoE Rt pAce TR Vcngedceanp opoRos YRR BROAPe
Puc. 1 — CBoaHslii rpaduk 0Opa3zoBaHKe U UCIIOJIB30BAHUE OTXO0B

N3 rpaduka BuIHO, YTO 0Opa3oBaHHE BCEX BHUJIOB OTXOAOB B PETHOHaX bemapycu ¢ KakAbIM rofioM yBEIMYHBAaeTCS.
IIpown3BoacTBEeHHBIE 1 KOMMYHAJIBHBIE OTXOABI 3aHIMAIOT OTPOMHBIE TeppuTOpuH: 3a nocieanue 10 aer B benapycu Tonbko mox
TIPOMBIIIIEHHBIE OTXO/BI €XETOAHO M3BIMAJIOCh B CPEJHEM 10 25 ra 3eMenb. boabmMHCTBO 0OBEKTOB pa3MelIeHHs IIPOU3BOI-
CTBEHHBIX OTXOJIOB 3KCILTyaTupyetcs yxe 6onee 25 ner (75 5%) 3axopoHeHne oTxox0B notpedienus B benmapycn moutn mosHo-
CTBIO IIPOU3BOMAT HA MOJUTOHAX TBEPBIX KOMMYHAIBHBIX OTXOJIOB, Ty/a *e BEIBO3UTCS U 30-35% 0TX0/10B MPOU3BOCTBA, II0-
JOOHBIX OBITOBBIM (IIPOMBINUICHHOE OBITOBOM MyCOp M Jp.), a TaKKe HEKOTOpHIE CHElU(UUSCKHEe MPOMBIIIIEHHBIE OTXOIbI
(urepTHBIE U 3—4 KiIaccoB onmacHocTH). Beero B pecnyOnuke HacuuTbiBaeTcst 0koso 200 mogo0HBIX MOJMTOHOB, 3aHIMAIOIIUX
mwiomanae 6omnee 890 ra. 3aHATO OTXOAAMH yxKe 0KoJi0 60% 3T0ii riomanu. [lonuroHs! NpeACTaBIAIOT HAMOONBIITYIO OITACHOCTH C
TOYKH 3PEHMS 3arpPA3HEHUS OKPYIKAIOLICH CPEbl TAKEIBIMU METaJlIAMH, MUHEPAJIbHBIMU ()OPMAaMHU a30Ta, CTOWKMMH OpraHuye-
CKMMH 3arpsi3HUTENsIMH. [IpakTuueckn MOBCEMECTHO COAEPXKAHME M IKCILTyaTalusl MOJMIOHOB TBEPABIX OBITOBBIX OTXOMAOB,
MHHH-TIOJINTOHOB B CEJIbCKONH MECTHOCTH HE OTBEYAOT HOPMATHBHBIM TPEOOBAHUSIM.

Cample Oomnbmrue 00beMbI OTX0J0B (0KoJo 18 MIH.T) mpuxoasrcs Ha ¢ochorunc (MOOOYHBIH pe3ynbTaT MPOU3BOI-
crBeHHOHU nestenbHOCTH OAO «'oMenbCKuii XMMHYECKUH 3aBO/TY), JIMTHUH (OKOJIO 5 MJIH T) M 3JIEKTPOIUIaBHIbHBIN mutak. [To
JMTHUHY W 3JEeKTPOIUIABHIBHOMY IIUIAKy HaOJIoJaeTcs W3MEHEHWe CUTYyalluH K JydieMy. B gactHocTh, B Peunne ectb ombIT
HCTIONB30BAHUS JIMTHUHA B KaUeCTBE MCTOYHMKA TEIIa Ha OAHOHN M3 KOTENbHBIX ropoja. DIEeKTPOIUIABUIBHBIA IIUIAK BCE IIHPE
HaXOAWT MPHMEHEHNE B CTPOUTENBHON MHIycTpuu. OqHako cutyanus ¢ gocdoruncom ciaoxHas. Her TexHomoruii mo ero yru-
nu3anyu wim nepepabotke. [ToNMBITKK UCTIONB30BaTh 3TOT MaTepHall, BRLACISIONINN PaAnOAaKTUBHBIA PajJoH, B JTOPOKHOM H XKH-
JIMIITHOM CTPOHUTENbCTBE OKa3aluch Oe3pe3yabTaTHBIMU. B murore Teppukons! ocdorumca B paiioHe XMM3aBOa €KETOJHO yBe-
JIMYUBAIOTCS B cpeAHeM Ha 350 ThIC. T.

B pa3BuUTHIX B IPOMBIIUICHHOM OTHOLIEHHU CTpPaHaX MPUMEHSIOTCS MyCOpPOCKHUTraroye 3aBoabl. [lonoxurensHas cro-
pOHa JaHHOTO IPOIIECCa COCTOUT B YHMYTOXXEHHU Mycopa U BEIPaOOTKE DHEPIrUM NP CXKUTAHWH, OTPUIATEIbHAs CTOPOHA 3a-
KJII0YAeTCsl TAKXKE B YHUUTOXKEHUU Mycopa (T. €. PeCypCoB), 3arpsI3HEHUH OKPYKAIOIIEeH Cpeabl MPOIyKTaMi CropaHusi, o0paso-
BaHHMHU OTXOJIOB B BUJI€ TOKCHYHOHN 30IIBI (OTXOMBI U3 OTXOJOB COCTABIAIOT MPHMEPHO 25%). C ydeToM HalMOHAIbHBIX HHTEpe-
coB bemapycu Temnoyrunmsanust 0TXOIOB MPEACTABIACTCS BBHITOAHON: TEIIOTBOPHAS CHOCOOHOCTH TOPIOYHX COCTABIISIOMINX
OTXOJIOB MOJKET HCIIOJI30BaThCS IJISI BEIPAOOTKU TEIJIOBOM M 3IEKTPUUECKON SHEPTHH, U IIPH 3TOM obecriednBaeTcsi 00e3Bpe-
JKUBaHME 0TX0m0B. OJHAKO 3TOT MeToJ TpedyeT 0cob0i OpraHu3anuy MPOLECCOB TOPSHUSI U OYUCTKH ABIMOBBIX T'a30B, TaK Kak
B IPOTUBHOM CJIy4ae IPOMCXOUT BEIOPOC B aTMOChepy OOJIBIIOro KOJMYECTBa BPEAHBIX BEIIECTB (CaKH, MOHOOKCHIA YTIIepo-
Jla, COeIUHEHUH XJIOpa, OKCHAOB Cepbl M a30Ta, a TAaKXKe JUOKCHHOB UM IMOJMAPOMATHUUECKHEX YIIeBOJ0poJoB). CTOMMOCTH
OYHCTHBIX COOPYKEHHH cocTaBisier 6onee 60% OT CTOMMOCTH MYyCOPOC)KHMTAIOIIEro 3aBoja. AJIbTEPHATHBON TaKoil opraHu3a-
I[UM TIpoliecca TeIIOYTHIN3AIMU OTXOJOB SIBIISIETCS NMPEIBapUTEIbHOE TEPMHUYECKOE Pa3IoKeHUE TOPIOYMX COCTABJISIONINX B
OeckuciopogHoii arMocdepe (mmponu3), mocie 4yero oOpa3oBaBIIascs KOHICHTPUPOBAHHAs IaporazoBas cMech (IHpOras)
HaIpaBIASTCS IS YIIPABIIIEMOTO JIOKHUTaHHsI, KOTOPOE MPEeIOTBPAIAeT 3aTrpSI3HEHNE OKPY>KAfOMIeH MPUPOTHOH Cpebl.

IIprnopuTeTHBIM CIIOCOOOM YTHIIM3ALUK OTXOJOB SIBISIETCS METOJ| BOCCTAHOBJIEHHSI PECYpPCOB, T.e. cOOpa, COPTUPOBKH,
MOATOTOBKH OTXOJOB Pa3JIMYHBIX BUIOB A HOCIEAYIOIEH penupKyISnuH (IOBTOPHOTO HCIOIb30BaHUS). OCHOBHBIE BHUJIBI
BTOPHUYHBIX MaTC€pHUaJIbHBIX PECYPCOB NPEACTABICHBI OTXO0JaMH 6ymam M KapToHa, CTCKJIA, NOJIMMEPOB, TEKCTUJIA, PE3UHBI. Pﬂ)l
npeanpuaTiii 3Q(GEKTUBHO HCIOJIB3YET OTXOAbI OCHOBHOTO IPOW3BOJCTBA ISl SHEPreTHUECKUX Ieell B KaueCTBE TOILUIMBA
(JTIbHO3aBOIBI, epeBOOOpadaThIBatOIINE, MeOeIbHBIC MpeanpusaTus u ap.). Tak, B OAO «['oMenbapeB» HCIOIb3YIOT OTXOJIbI
IPOU3BOACTBA Ha TEXHOJIOTHYECKHE M SHEPIeTHYESCKHE 1IENH, YTO MO3BOJISIET YIKOHOMUTH €KETr0HO 7 ThIC. T YCIOBHOTO TOIUIHBA.
PVII «benBropnonimMep» - nepepaboTKa BTOPHYHBIX MOJIUMEPHBIX MaTepHaloOB M MPOM3BOJCTBA MPOIYKIMH M3 IUIACTMAcC.
CIOHMMCKHH KapTOHHO-OyMasKHBIH 3aBOX «ANBOEpTHH» - mepepaboTka MakynaaTypbl. ChIpbe MOCTABISICTCS OPTaHU3AIMSIMU
00JmoTpeOCcor03a U MO MPSIMBIM JIOTOBOpaM € HMPEeINpHATHAME. I TOJHON 3arpy3KH B paboTHI C IPOEKTHOI MOITHOCTBIO Tpe-
Oyercs 60 ThIC. TOHH MaKynaTypsl B roa. [Ipexnpustue BoimyckaeT 6onee 50 HaMMEHOBaHMH MPOAYKINH U3 OyMaru 1 KapToHa, a
TaK k€ TOBApPOB HAPOJHOTO MOTPEOIECHNS U TOBApOB A ydamuxcsi. OJHUM N3 OCHOBHBIX ITOTPEOUTENEH OTXOMOB CTEKIIA SBIIS-
ercst OAO «I'poaHeHCKuid CTeKI03aBo». B cpenneM B rox mpeanpustue nokynaer okoio 3600 TOHH CTek1000s MO MPSMBIM
JIOTOBOpaM ¢ IPEINPHATHIMHE U OT OpraHu3aiuii 06amorpedcor3a, KOTOPBIH UCIOIb3YeTCs Il MPOU3BO/CTBA 3eIeHOI OyThUI-
KH.
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B crpane ¢ynkumonupyer 5 mycoponepepabarsiBaronux 3aBonoB (bpecr, bapanosuun, I'omens, Morunes, HoBomo-
JIOIIK).

IlepepaboTka 0TX0HOB SBIsIETCS cepbE3HON MpobseMoii rocyaapcTBa. OT e€ peleHns 3aBUCUT HE TOJIBKO SKOJIOTHYecKast
CHUTyalusi, HO ¥ HEKOTOPBIE BOIIPOCH SKOHOMHYECKOH c(epsl, BOIPOCH MOBTOPHOTO MCIONB30BaHMs O0TX0A0B. K coskanenuro,
TEXHOJIOTHH NepepabOTKH OTXO/I0B B Halllel cTpaHe He SBIISIIOTCS JOCTATOUHO d(GeKTHBHBIMA. OXHAKO, [UIS YIIyqIIeHHS CHTya-
UK HEOOXOANMO PacIIUPSITh ASSTENLHOCTD B chepax pas3eleHus OTXOJ0B U IIepepabOTKH BTOPUYHEBIX PECYPCOB.
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AMYNATOP PAOAUOMETPA PKC-107

Benopycckuti 2ocydapcmeeHHbIl yHU8epcumem UuHopMamuku U paduo3neKmpoHUKU
2. MuHck, Pecnybnuka benapycb

lMemposckut H.U.

byyeHkos U.3. — kaHO. c-x03. HayK, doueHm.
Kamnay B.U. — accucmeHm kaghedpbi

PaspaboTtaH nporpammHbein amynatop pagvomeTpa PKC-107 ans nposepeHus nabopaTopHbix paboT mo AvcumnnvHam
«3alumTa HaceneHns 1 OGBbEKTOB OT Ype3BblYalHbIX CUTyauuin. PagmaumoHHas 6esonacHocTb» U «be3onacHoOCTb Xu3HeaesTenb-
HOCTU YernoBekay.

KomnbloTep Bce Gonblue BxOAUT BO BCe cdpepbl Hallel Xu3HW, M 0Opas3oBaHue — He wucknoyeHue. B
nocrnegHee Bpemsi Bce 6omMbLUy0 MONYNSIPHOCTL NprobpeTatoT BupTyarnbHble nabopaTtopHble paboTsl, obnagatowme
onpeaeneHHbIMK npemmyllectsamu. OCHOBHOE MPevMMYLLIECTBO, KOTOpbIM obnagalT BuUpTyanbHble nabopatopun —
JeleBn3Ha, Bedb OHWM He TpebywT obopyaoBaHus nabopaTopum, MOKYNMKM pacxogHbix matepwanos. [Mpu Bcem
ypobctBe [fOaHHOro noaxoda, OH obnajaeT M CyLWeCTBEHHbIM MUHYCOM, Ans OOmnbLUMHCTBA, K COXaneHuio,
HesameTHbiM. CyTb B TOM, 4YTO CTyAeHT, Aenas nabopaTopHylo paboTy Ha KOMMbOTEpPE, He ollywaeT
OTBETCTBEHHOCTM 3a CBOM OENCTBUS, U Kak NpaBuro npeHebperaeT npaBunamu TexHukn 6esonacHocTu. MNpu atom
NPOUCXOAMT HeadeKkBaTHOE BOCMPUSATUE NPUOBPETEHHbIX 3HaHUW, YTO B MOCMEACTBUN MOXET NPUBECTU K, MSATKO
roBopsi, HeXenaTenbHbIM NOCNEACTBUSAM.

Paguometp PKC-107 (puc.1) npegHasHayeH Anst U3MepeHnst MOLLLHOCTM NONEBOW 3KBMBANEHTHOW 403bl raMMa-
U3Ny4YeHnsi, N3MepeHns MNNOTHOCTU MNOTOoKa 6eTTa-u3nyvyeHust C 3arpsi3HEeHHbIX PaguvoOHyKNevgamu MnoBEepPXHOCTEN
o4eXAbl, XWIbIX MOMELLEHWIA, MPOAYKTOB NUTaHus, "AapoB neca”, UaMmepeHue yaenbHON akTUBHOCTW paguoHyKnenaa
ue3nin-137 B BellecTBax.

PKC-107 manorabapuTHbI NpsSIMONOKasbiBaloLWuii NpMbop ¢ aBToMaTU4eCKnM BbIGOPOM npefena namepeHus,
npegHa3HavyeHHbIN AN KOHTPONs pajvauMoHHOW OBGCTaHOBKM cneumanuctamy v HaceneHwvew. Npubop otnuuaet
NpoCTOTa yNpaBneHus, yHMBEPCANbHOCTb DYHKLMI U COBPEMEHHbIN An3anH. iMeeTcsi BO3MOXHOCTb paboThl C BHELL-
HUMK BnoKaMy AeTEKTUPOBAHUSA, YTO MO3BOMSET 3HAYUTENBHO NOBLICUTb TOYHOCTb U3MEPEHMI.

Puc. 1 