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3aKOHOMEPHOCTU NporopaHns NOPUCTLIX OrHenperpaauTenen

Genopycckuli 20cydapcmeeHHbIl yHUgepcumem uHgopMamuku U paduo3/1eKMPOHUKU
2. MuHck, Pecnybnuka benapycb

AHMoOHYuUK . Y.
lMununesuy J1. [1. — 8-p. mexH. Hayk, npogheccop

B3pbiBo6e30nacHOCTb OGBLEKTOB MPOMBILLNIEHHOCTM OAHa W3 BaHeWWWx 3agady ans ero GesasBapuiiHoN
paboTbl. OTO AOCTUraeTca WCMNOMb30BaHWEM OrHenperpagutenen Ana 3awutbl obopyaoBaHusi, €MKOCTEN W
TpyGONpOBOAOB C FIErKOBOCNIAMEHSAOLLMMUCS BELLECTBAMMU.

PabouMm anemMeHTOM orHenperpagvTens SBMSETCA Cro MOPWCTOW cpeabl (HackIiMHOro, ceTvaToro,
KaHanbHoro Tvna). [ewncTtBne orHenperpaguTernein OCHOBaHO Ha ralleHuyn nnamMeHu B KaHanax ¢ 3deKTUBHbIM
AVaMeTpoM, MEHbLUMM KPUTMYECKOro, 3a cyeT Tennonotepb B nopucton cpedbl [1]. 3kcnepvMeHTanbHble
uccrnegoBaHMs U OMbIT  UCMOMNb30BaHUSA OrHenperpagutenenn B MNPOMbLILNEHHOCTM MOKa3biBalOT, 4TO Ans
apbdpekTMBHOM paboTbl OrHeNperpagMTens HanMyne KaHanoB MeHbLUWEe KPUTUHECKOro AnameTpa Heobxoanmo, HO He
poctaTtoyHo [2]. Hanbonee TsHxenbiMu € TOYKU 3pEHNS NoKanu3auumn ninaMeHn okasbiBaloTCs YCMOBUSA, NPU KOTOPbIX
NPOVCXOANT CTabunusaums 30Hbl FOPEeHNsi Ha MOBEPXHOCTU NnamMeracsLlero anemeHTa [3].

é . Mo  KOHCTPYKTMBHbIM  OCOBEHHOCTSM  OrHemperpa-guTenu
N / \; / ﬁ\ noapasgenstoT Ha vyeTbipe Tuna (puc. 1).
W'HHW” : \ " I Mo cnocoby ycTaHOBKM - Ha Tpu TMNa: Ha Tpybax aAnst Bbibpoca
i l . rasoB B atmoccpepy unuM Ha caken; Ha KOMMYHUKauusx; nepeqg
1 \ / \ / rasoropenioyHbIMU YCTPONCTBAMMU.

AHanu3 npouecca MporopaHnss MNpOBOAWUICSA YWUCIIEHHO Ha
. o OCHOBe Mogenu unbTpaumMoHHoro ropenunss rasa (®rr) [4]. Mo
7 N /N pe3ynbTaTtoM SKCMEepPEMEHTA, B OrHe-nperpaguvTensdx € KaHanbHbIMU
: NnopucTbIMU cpefamn criefyet CTPEMWUTLCH K YBEITUYEHMIO BPEMEHMU
BXOAa NMaMeHu B MOPUCTYHO cpefy, Tak Kak MMEHHO OHO ornpeaensieTt

OrHECTOMKOCTb.
Puc. 1 — Tun ornenperpaguenen: Ewe oavH nyTb ynydlleHWs xapakTepucTuk KaHanbHbIX
a — HaCcafo4HbI; 6 — KacCeTHbIN; B — orHenperpaguTenen cnegyeT n3 puc. 4, LEMOHCTPUPYHOLLErO BNUSHME
nnacTuH4aTbIn; ONVHbI nopucToro Grnoka Ha BpeMeHa Bxoda M nporopanusi. [Mpu

r— CeTLIaTbIVI; a-— MeTaJ‘IJ‘IOKepaMquCKMVI. -
TENnonpoBOAHOCTHU AS =1 Bt/ (m - K), xapakTepHol Ans 3acblnHbIX

orHenperpaguTenen, Bpems Bxofda NpakTUYecku He 3aBUCUT OT OfUHbI
6noka u coctasnseT Tinp = 5 MUH. Bpemsi nporopanus Th, NMHeHO pacTeT C yBeMYeHWeM AMUHbI MOPUCTOrO CIIOS.
Tak kak npu MarnoM BpeMeHU BXO[a BPEMSI MPOropaHusi OnpeaensieTcsl BpeMeHeM pacrnpoCcTpaHeHusl, @ OHO

pasHo h/U, roe U cTaumoHapHasi ckopocTb pacnpocTpaHeHust BOSHbI Ting, Ty, MUH

(Drr As,Br/mK) :
Facsuyl0 CrnocoBbHOCTb OrHenperpaguTens MOXHO MeHSITb o Wl

Takke, U3MeHAs nopucTocTb 6rnoka 1. MNpy uKcMpoBaHHOM AnameTpe ke

KaHarnoB u AnvHe Gnoka BpeMsi BxoAda MramMeHu B MOpuUCTbii 6rok ook

pacTeT C YMeHbLUEeHNEeM NMOpPUCTOCTH.
- YucneHHbln aHanuM3 npouecca MNporopaHus MOPUCTbIX il

orHenperpaguTenen nokasarn, 4YTO OFHECTOMKOCTb  KaHamnbHbIX

nnamMeracsiliMx 3nemMeHTOB OnpeaenseTca cTaguen Bxoda nnameHn B 20b

NOpUCTYIO Cpeay, a HacbIMHbIX CTagnen pacnpocTpaHeHUsi NNaMeHn no

NMOpUCTOMY 3MEMEHTY. oy o e
- C uenbl MOBBLIWEHUA OFHECTOMKOCTM Miameracsmm h, cm

SMEMEHT  KaHanmbHOrO  OrHenperpaguTens Lienecoo6pasHo Puc. 4. 3aBucumocTi Bpemen Bxoaa

M3roTaBMBaTh U3 BbICOKO-TENMOMNPOBOAHBLIX MaTepUarnos. MaMeHn B MOPHCTLIA GOk (TEMHbIE 3HavKN)
1 BpeMeHN NporopaHnua orHenperpagnutens

- Mnameracswmii  anemMeHT B  BAfE  MOHOMUTHOIO (CBOTNBIO 3HANKM) OT ANMHE! OPHCTORO
nepdopuposaHHoro 6noka No3sonsieT B Haunydlleid  cTeneHu GHOKA NOW DA3MMYHLIX 3HAUEHMSX
ONTUMW3NPOBATL 3aLLMTHLIE CBOWMCTBA OrHenperpaauTeneil.
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MporpammMmHbIn MOAYNb cbopa, 06paboTKu U oTobpakeHUs
OopraHu3auuoHHOMN UHcpopMaLMK Konneaxa 3NIeKTPOHUKN

Bernopycckuti 2ocydapcmeeHHbIl yHUsepcumem UHpopMamuku U paduoaniekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Ananxac A. C.
MexeHHas M.M. — kaHO. mexH. HayK

Llenbio pabGoTtbl gBnseTca paspaboTka nporpammHoro mogyns cbopa, obpaboTka u oTOGpaxkeHus
OpraHn3aumMoHHON MHopMaLMn  Konnemka 3MNeKTPOHWKM Ans  MHOPMMPOBaHMSA CTYLEHTOB O  pasfnvyHoWn
peaTenbHOCTM y4yebHOro 3aBefeHUs WM npefocTaBrneHus yvyebHbix matepwanos. [MporpammHbii Mogynb cbopa,
06paboTkn 1M OoTOOpakeHWst OpraHn3aumoHHON MHAOPMaLMM Komnrneaxa 3NEKTPOHWKU peanu3oBaHa B Buae Be6-
npurnoXxeHuss u npeactaBnsgeT cobon Tematudeckunm nopTtan. Ha cTpaHuuax 3atoro pecypca oTobpaxeHa
UHOopMauus o cobbITusAx B yiebHOM 3aBefeHun, nutepaTypa.

Ona cosgaHva M noagepXku AaHHbIX BeO-MpUNoOXeHWst MCMornb3oBaHa cucTema ynpaBneHusi, kotopas
Nno3BoONseT 3a KOPOTKUIA NMPOMEXYTOK BPEMEHU NPOU3BECTU U3MEHEHMSA Ha canTe unu gobaBuTb HOBLIW MaTepuan.
Moatomy ona gaHHoro pecypca Obina ucrnonb3oBaHa cuctema ynpasneHusa cogepxumbim canta CMS Wordpress
[1,2]. Wordpress peanusyeTcs Ha a3blke nporpamMmupoBaHust PHP ¢ ucnonb3osaHnem 6a3bl gaHHbIx MySQL. Takke
ucnonb3yetcs moaynb Apache mod_rewrite (4ns NOCTOSHHBIX CCbINOK). BCTpoeHHas cuctema «Tem» U «MrarvHoB»
BMECTE C ya4yHOWN apXMTEKTYPOW NO3BONAET KOHCTPYMPOBaTb NPOEKTbI LUMPOKON (DYHKLMOHAMNBHOWM CIIOXKHOCTMY.

Cwnctema npeactaBnsaeT cobor kof Ha si3bike pa3meTtku runeptekcta HTML ¢ vcnonb3oBaHuem KackagHoOM
Tabnuubl ctunen CSS (pucyHok 1). OnpeneneHHble 3NeMeHTbl CUCTEMbI BbINOSTHEHbI C UCMOMNb30BaHMEM BCTaBOK Ha
HTML 5, CSS3, a Takke mogynen Java Script. [JononHutensHoO ncnonb3dyetcsa kof Ha a3bike PHP. [Ons kaxgon
CTpaHuUUbl CO30aH CBOM LWABMOH, K KOTOPOMY MNOAKMYEHbl HeobxoauMmble yHKUUKW. MeH M CTpaHuubl NErko
HaCTpauBaloTCsl, YTO NO3BONSAET ropa3no bbicTpee aganTMpoOBaTbh CaNT NOA KOHKPETHBIE HYXKAbI.

=>{ PasButune

e
1
D)

Puc.1 — Brnok-cxema 3TanoB co3faHusi IporpaMMHoro Moaynsi cbopa,
06paboTku 1 0TOBPaKeHUs opraHU3aLUMOHHON MHopMaLmK Konneaxa
3MNeKTPOHMKM Ha ocHoBe CMS Wordpress

[ns cospaHusa pecypca paspaboTaHbl pasHble CTUNW NS MMaBHOW CTPaHUUbl U TeMaTuyeckux ctpaHud. Ans
KOpPEKTHOW paboTbl canTa Oblnu NOAKMIOYEHbl U MHTErpMpOBaHbl B paboTy AOMOMHUTENbHbIE MOAYNW M MrarvHbl
(KOMMEHTMPOBAaHWS, SE0-MHCTPYMEHTapWs).

Cuctema ynpaBneHust CanToM Mo3BOMSsieT yNpaBnaTbh CTpaHuuammn canta (4obaenaTe, yoansaTb, U3MEHATb UX
copepxumoe), obaBnATE/M3MEHATL/yaansiTe HOBOCTM Ha CalTe, 3arpyxaTtb Ha cauT rpadpmdeckuin MaTepuan (dpoTo-
BMAEO M300paXeHUsi, pasnuyHble danbl 1 T.M.)

CnncoK UCMoNb30BaHHbIX UCTOYHUKOB:
1. Cospgaem cBow cant Ha Wordpress. BeicTpo, nerko, 6ecnnatHo / A. 'pades. — M.: NapaTtenbcTBo «[utep», 2011. — 288 c.
2. Wordpress gns Npodeccnonanos / b. Yuneamc, O. AamcTtpa, X. CtapH. — CIB.: Mutep, 2014. — 464 c.


https://ru.wikipedia.org/wiki/Apache
https://ru.wikipedia.org/wiki/%D0%A7%D0%9F%D0%A3_%28%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82%29
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B3%D0%B8%D0%BD
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OnTummnsauma usability-npunoxeHun

B.A. bapaes
Uneikosa T.FO - KaHO. rcuUxos. Hayk, douy.

" Usability engineering " ctan akTMBHO UCNomnb3oBaTbCs B UccnefoBaHusix, HaunHasa ¢ 1980-e rogos (Nielsen
1993, Whiteside et al 1988). Ha cerogHAWHWIA AeHb CyLLECTBYIOT TPU KIOYEBbIX HanpaBneHus B ero passutun. Bo-
nepBbIX, 3TO UTEPaUMOHHBIA NOAXOA, KOTOPbIA YNpaBrsieTcs B COOTBETCTBMM C SABHbIMU U U3MEPUMBIMU LIENSAMMU,
«cneundukaumsmu  Usability». WTepaTvBHbI noaxoa npeanonaraeT BbIMONHEHWE paboT napannensHo ¢
HenpepbIBHLIM aHanM3oM MOSyYeHHbIX pe3ynbTaToB U KOPPEKTUPOBKOW Npeabiaylumx atanoB paboTtbl. Hanpumep,
npu pagpaboTke nporpammbl 06paboTKM TEKCTOB MOXHO WMTEPATUBHO CO3fdaBaTb AW3alH, NpoToTMnNupoBaTb U
oueHmBaTb ero, crnocoboM BKIOYEHUS HaCTOSALWMX CeKkpeTapew, cTaBd nepen cobow, Hanpumep, 3agady:
nonb3oBaTeny CMOryT NOArOTOBMTL AEMN0OBOE NMUCLMO Ha ABE CTPaHULbl MEeHee YeM 3a OeCHATb MUHYT C MEHEE YeMm
Tpems owmnbkamu nocne TpeHmpoBkn 30 MuHYT. Cneundukaummn Usability Tenepb ctaHgapTHasa npakTuka B passBuTum
HCI (B3avmopeiicTBMmM YenoBeka 1 KoMNnbloTepa).

BTopbiM BaxHbIM HanpaBneHnnem B «Usability engineering» siBnsieTca pacluvpeHue amnupuyeckon cdepbl
AnsaviHa. Pa3paboTaHbl MHOXECTBO NMOAXOA0B M METOAOB y4YacTus Monb3oBaTerns, onTMMU3auun B3aMMOoLeNCTBUSA
MeXay Nnonb3oBaTensiMu, KOTopble NPy 3TOM MPUHOCST ONbIT pa3paboTynkam, U Te B CBOK oYepeb NMPUHOCHT OnbIT
B cosfaBaemble TexHonornn (Greenbaum & Kyng 1991, Kuhn & Muller 1993, Schuler & Namioka 1993).Takon
NoaxoA BbIXOAUT 3a paMKku NpeablayLmx opMynnMpoBOK, NMOKa3biBasi BO3MOXHOCTU akTMBHOWM ponu nonb3oBaTtens B
pa3paboTke, Tak HasbiBaemMoe "Ou3anH- ydactue", npy KOTOPOM Monb3oBaTenu BKMYEHbl B MOCTAHOBKY 3adad
NPOEKTUPOBaHNS WM NNaHUPOBaHWA MPOTOTUMNOB, BMECTO TOro, 4YToObl OblTb BOBMEYEHHbIMW TOMbLKO MOCME WX
nepBOHa4YanbLHOro Co3aaHusl.

TpeTbUM He MeHee BaxHbIM HanpaBneHneM B «Usability engineering» sBnsetca aHanna adEeKTUBHOCTU
3aTpat. HeuenecoobpasHo NpoBOAWTb MHOMO LIMKITOB NPOTOTUMNMPOBAHMWS, OLIEHKU 1 NepenpoekTupoBaHuns. Moatomy
pa3paboTunky LOMKHbI BnageTb 3dEKTMBHBIMU METOAAMM M UCMOMb30BaTh UX, @ Takke 3HaTb, Korga oOHW AOCTUMK
ynydweHuin. Heobxognmo otmeTutb, Uto ewe B 1980 rogy paborta B HCI Obina HanpaeneHa Ha co3gaHue Gonee
COBEpLUEHHbIX MHCTPYMEHTOB NPOTOTUMNMPOBAHWS.

[ns Toro 4tobbl y3HaTb Hackonbko yaoOeH calT wnv Apyron nNporpaMMHbIA NPOAYKT ANA nonb3oBaTenen,
Hazo cnpocuTb 06 3TOM Y HUX camux. Ho cunTaeTcs, YTo TecTMpoBaHUeE nonb3oBartenen TpebyeT AoCTaTOYHO MHOMO
BPEMEHHbIX 3aTpaT, OTHUMaEeT MHOrO cun u y pa3paboTymka, u y Bragenbua pecypca. [oaTomy Ha 3TOT cnyvai
CYLLECTBYIOT OHNanH WHCTpPymeHTbl Ans Usability engineering. OHM nomorarT BbISCHUTb HACKOMbKO MPOAYKT
COOTBETCTBYET OXWAAHWAM CaMWX MoNb3oBaTenen, U B TOXE BPEMS 3KOHOMSIT BPEMSI U CPEACTBAa Ha NpoBedeHue
nofo6HbIX nccnefoBaHui. Apkue npuMepbl Takux NpunoxeHun ato: 4Q, UserPlus, Feng-GUI

Tak, npunoxeHue 4Q — 310 6ecnnaTHbIN KOHMNANH» UHCTPYMEHT, KOTOPbIN MOXHO MHTErpMpoBaTb Ha cant. OH
cosgaeT HebomMbLIOA ONpoC MoceTuTenen cawTa, COAEPXMT BCero 4 Bonpoca, KoTopble chopMynMpoBaHbl Takum
obpasom, 4TOObI MOXHO 6bINO nonyy4nTb Havbonee [OCTOBEPHYD o6paTHyl0 CBSA3b OT MNonb3oBaTenen
(https://www.iperceptions.com/en/4q).

C nomolubio npunoxeHns UserPlus MOXHO CaMOCTOSITENBHO OLEHWUTbL CalT U Nonyy4ntb oueHKy Usability ans
Hero. OTOT MHCTPYMEHT MOXHO UCMONb30BaTh €Lle Ha 3Tane NpoekTUpoBaHus U pa3paboTku LwabnoHoBs, YTobbl Ha
BbIXOZE MOMYyYnTb CalT, COOTBETCTBYHOLLMI OXuaaHuaM none3osatenen ( http://www.userplus.com)

Mpunoxenne Feng-GUl umutuMpyeT B3rnsig nonb3oBaTens B TeYeHUME NepBbIX 5 CekyHa BO34ENCTBUS
BU3yanbHOro acpgekta. 370 MpuUnoxeHWe co3daeT kapTy OBWXKeHua rna3 no ctpaHuue (heatmap) Ha ocHoee
anropuTma, KOTOpbIi NpeAckasbiBaeT, Ha 4TO, ckopee Bcero, OyaeT cMOTpeTb peanbHbl yenosek. [psmo Ha
rMaBHOW CTpaHuUe caiiTa MOXHO 3arpy3viTb CKPUHLLOT U YBMAETb BEPOATHblE 0BGNAcTU MOBbLILLEHHOTO BHUMaHUSA
nocetutens (http://www.feng-gui.com)

CpaBHuTenbHasa Tabnvua MHCTPYMEHTOB AnNs 103abunuTn-TecTupoBaHus

HassaHue | Pycckui KTo Tectupyet O6bekTbI PesynbTaTthl Hanuuune 6ecnnaTtHon B
A3bIK TecTuposa TecTUpoBaHuA epcun
HKS
UserPlus Ectb Csovimu cunamu | CkpuHwot | OueHka cTpanuubl | BecnnaTtHo
C MOMOLLBK  OMPOCHKMKA; | BED- Ha cooTBeTcTBME | ¢ 330rpaHudeHnem —
TecTepsl cepBuca | cTpaHuubl MexXayHapoaHbIM OOVH CKPWHLLIOT
(B 6eTa-Bepcun) cTaHgapTam B MecsL|
40 Het PeanbHble Pa6ouun OTBeThHI BecnnatHo
nonb3oBaTenu cant nonb3oBaTenen Ha
4 Bornpoca
OMNpOCHVKa
Feng-GUI Ectb CsBovmu  cunawmm, ¢ | CkpuHwoTt | Tennosas kapTta | becnnatHo c
NnoMoLLbl0  MporpaMmel, | Be6- OBWKEHUS rna3 no | orpaHuyYeHvemM — kaTa
UMUTHPYIOLLEN B3N | CTpaHuubl CTpaHu4ke OBWKEHUSA rnas
nonb3oBaTens Ha ManeHbKoro pasmepa
OCHOBaHWK
crneupansHoro
anroputma



http://www.4qsurvey.com/
http://www.userplus.com/
https://www.iperceptions.com/en/4q
http://www.userplus.com/
http://www.feng-gui.com/
http://www.userplus.com/
http://www.4qsurvey.com/
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OpHako Hauvnydlwee npunoxeHue, KoTopoe BoGpano B cebsa Becb npedblgywimin onbiT 310 Google
Analytics(GA). Mo cytn aTto GecnnaTtHbIi cepBuUc, NpegocTaensembli Google ansa co3gannst geTanbHOW CTaTUCTUKK
nocetutenen Beb-canToB. Ctatuctka cobupaetcs Ha cepBepe Google, nonb3oBaTtens TONbKO pa3mewlaeT JS-kog
Ha cTpaHuuax cBoero canta. Kog otcnexvBaHusi cpabaTbiBaeT, Koraa nonb3oBaTerb OTKPbIBAET CTPaHULy B CBOEM
Beb-6pay3epe.

Cuctema Analytics coctouT M3 4eTblpex OCHOBHbIX KOMMOHEHTOB: c6op, HacTpomnka, obpabotka u
OTYETHOCTb.

C6op. Analytics nossonsieT cobmpaTb AaHHbIE O B3aUMOAENCTBUAX C BE6-CanToB, MOOUIbHbLIX NPUNOXEHUI
Unn apyrmx undpoBbIX PECYPCOB, TaKMX KaK KMOCKU U TOproBble TepMuHansl. Ansa c6opa nHdopmaumm ¢ Beb-canToB
ucnonb3yetcs kon JavaScript. [NakeT gaHHbIX HasbiBaeTcst obpaiwieHvem unu B3aumogencteuem. O6palleHve
OTMpaBnseTca Kaxapld  pas, Korga nonb3oBaTenb npocMaTpvMBaeT CcTpaHuuy C  Terom  Analytics.
B cnyyae ¢ MoGWnbHLIMK MPUNOXEHUAMN Heobxoaumo [06aBUTb AOMOMHUTENBHBIA KOA ONA KaXXOO0W aKTMBHOCTMW,
KOTOPYH Bbl XOTUTE oOTcnexuBatb. ObpaTuTe BHUMaHME, YTO MNOCKONMbKY MOOWUMbHbIE YCTPOMCTBA He Bcerga
NOAKMNIoYEHbl K VIHTEpHETY, AaHHble He MOryT OTNPaBfsATLCA Ha CepBep B pexvMme peanbHoro BpemeHu. YTobbl
yCTpaHuTb 3Ty Npobnemy, cuctema coxpaHseT obpalleHns 1 JOCTaBnseT X Ha cepBep B BUAE OTAENbHbIX NakeToB
npv cnegyoLem NoaKMIYeHUN K ceTu.

O6paboTka. Mocne oTnpaBku obpalueHun oT nonb3oBaTenst Ha cepBepbl Google HaunHaeTca obpaboTka
[AaHHbIX, T. €. NpoMcxoanT npeobpas3oBaHne NEPBUYHBIX AaHHBLIX B NMOME3HY0 MHopMaLmio.

HacTtpoika. Ha atom aTtane cuctema NpUMMEHsieT HacTpOWKWM KOoHdwurypauuu (Hanpumep, unbTpbl) K
nepBMYHbIM AaHHbIM. [locne obpaboTkm AaHHble coxpaHsAlTcAa B 6ase gaHHbIX. C 3TOr0 MOMEHTa BHeECeHWe
N3MEHEHUIN HEBO3MOXHO.

OtuyeTHoCTb. Kak npaBuno Ana Joctyna K AaHHbiM - ucnonb3dyetcs Beb-uHTepdeinc Ha cTpaHuue
www.google.com/analytics. Cuctematnyeckn nonyvaTb AaHHble M3 akkayHTa Analytics MOXHO Takke C MOMOLLbIO
koga npunoxeHuss u APl npocmoTtpa otyetHocTu.( http://www.google.by/intl/ru_ALL/analytics/features/analysis-
tools.html)

Opyrum BocTpeboBaHHbIM MONEM ANS NPUMEHEHWUSI AaHHbIX TEXHOMOMMN- SIBASIKOTCS Mpunoxenusa. W Tyt
CHOBa Ha cueHy BbixoauTt komnaHua Google n npunoxexne AdMod, koTopoe oHa kynuna B 2009 3a 750 MunnvnoHos
ponnapoB. PaspaboTunkn cBoe npeanoxeHue xapaktupuaytoT Tak «[lnatdopma AdMob — aTo pelueHne "Bcé B
ogHoM". Mbl npeanaraem nyywie B CBOEM KilacCe TEXHOMOrMKU, KOTOpble MOMOrYT BaM aHanM3npoBaTb NnoBeaeHune
nonb3oBaTenen,bonblle npogaBaTe Yepe3 NPUIOXEeHWe M NornydyaTb MakCMMyM goxoda OT peknambl. bonblie He
HY>XHO HWUYero nckaTtb unu nsobpetaTb — BCe Heobxoammoe yxe ectb B AdMob.»

Apkumn npumepamn npumeHeHneatoro npunoxenue: FINGERSOFT u npunoxenune Hill Climb Racing,n
Raon Games u npunoxeHue Bouncy Ball

Hill Climb Racing He eamHcTBeHHOe npunoxeHue oT Fingersoft, HeGonbLION OUHCKON KOMMaHWK U3 Tpex
COTPYOHMKOB, Ha Mrieyax KOTopbIX fexar BCe 3afayu, Kak NpoM3BOACTBEHHbIE, Tak U afMUHMUCTPaTuBHble. B 2011—
2012 rr. oHn Takke Bbinyctunu Cartoon Camera u Night Vision Camera. Bce cBov MoOGWIMbHbIE MPUNOXEHUS
Fingersoft MoHeTusmpyet ¢ nomowbio Google AdMob. KomnaHusa akTMBHO ncnonb3yeT (YHKUMIO COBCTBEHHbIX
o6bsasnenni B AdMob — cnoco6 6ecnnaTHol peknambl CBOMX MPUITOXEHUIA HA CBOUX pecypcax. brnarogapsi xopoluen
3aMoNHAEeMOCTM peKknambl U BbICOKOM adddpeKTUBHOM LieHe 3a Tbicady nokasoB AdMob komaHnga Fingersoft cmorna
BNoXxutb 6onblie ycunui B passutne Hill Climb Racing. bonblas yactb goxoda KomMnaHum A0 BbiNycka 3TOW Urpbl
noctynana ot nokasa obbsBneHni Google AdMob B paHHUX MPUNOXEHUSAX.

Raon Games — 3T0 toXXHOKOpenckas komnaHusi, kotopyto B 2012 r. ocHoBan ee eAMHCTBEHHbIA COTPYAHUK
Bak EH Ok (Park Yong-ok), utoBbl coznaeaTth MHTEpecHble 1 nonynspHble urpbl. Ero nepeas paspabotka — Bouncy
Ball. B 31Ol Urpe Hy>XHO Ha KaX4oM YpOBHE NMPOBECTM MAY MMMO cepuu npensitcTeuii. Bouncy Ball — 6ecnnaTtHas
urpa, a 3apabartbiBaTb Ha Hell bak pewun ¢ nomowbio AdMob. Tenepb OH MOXET MONHOCTbIO MOCBATUTL cebs ee
AanbHenwemy ynydweHuo. Pacuyetbl paspaboTtumka onpasganuch: urpa Bouncy Ball He Tonbko npuobpena
MHOXECTBO MOKMOHHWKOB, HO W MOAHANAach Ha BTOPOE MECTO B PEeNTMHre monynspHbiX 6ecnnaTtHbiX NpUnoXeHun
Google Play, a Takke npuHecna KOMNaHMn Hemarnsbii 4oXos,.

Takum o6pasom, Ha NpeacTaBMMHHBLIX MpUMepax BUAHO, 4TO BkrtoveHue HCI TexHonmorni B pa3paboTky
nporpaMmmMHoro obecneyeHus n Beb6 canToB, XM3HEHHO HEOOXoAMM ANs ycrnexa KoMnaHum pa3paboTyvka, a Takke
No3BOMUT COKPaTWUTL 3aTpaTbl Ha pa3paboTky.

Cnucok nutepaTtypsl:
1) (Nielsen 1993, Whiteside et al 1988).
2) (Greenbaum & Kyng 1991, Kuhn & Muller 1993, Schuler & Namioka 1993).
3) https://www.iperceptions.com/en/4q
4)  http://www.userplus.com
5)  http://www.feng-gui.com
6) http://www.google.by/intl/ru_ALL/analytics/features/analysis-tools.html



https://www.google.ru/admob/analyze.html
https://www.google.ru/admob/analyze.html
https://www.google.ru/admob/promote.html
https://www.iperceptions.com/en/4q
http://www.userplus.com/
http://www.feng-gui.com/
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ANDROID-CNPABOYHUK HEARTHSTONE

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bennbiti A.B.
KanaHdapos A. . — accucmeHm kaghedpbi NMud

Llenbto paboTbl sBnseTca paspaboTka android NpunoXeHns, C BO3MOXHOCTbIO NMPeAbABNEHUs onpeaeneHHon
WHdOpPMaLuM nonb3oBaTento, MOMOLb B CO3[4aHWM KapTOuvHbIX Korog, no 30 KapT B KaOOW KapTOYHOW Korofe.
MomoLb B co3gaHum Konopg Anst apeHbl, NpefocTaBneHne nHdopMauuy o nyymnx KapTax Kotopble criegyet 6patb
npy COCTaBMNEHUN KApTOYHOM KoroApbl Ha apeHe. KpaTkasd MHOpMaLuusi 0 TakTMKE MCMOMb30BaHWSA KapT B Konoaax
npeacTaBneHHblX B gaHHoMm android npunoxeHun. Android npunoxeHue npeactaBnsieT cobol cnpaBovHOE
npunoxeHune no urpe "Hearthstone", paspaboTaHHbIN C y4ETOM OCHOBHBIX MPUHLMMOB 03abUnnTHU, BO3MOXHOCTbLIO
npefocTaBneHns nHopmMaLmm ¢ y4eToM onpeaeneHHoOro MeHio.

TOJIb30BATE.Ib

HPOI'PAMMA

Moayas odpadoTkH

Moayas 1

Moayae N

Puc. 1 — CTpykTypHas cxema nporpammbl

MporpammHasa 4acTb CUCTEMbI — 3TO MpunoXeHue Ana mobunbHoro ycrtpowctBa Ha 6ase OC Android.
[MprnoxeHne co3gaHo Npu NOMOLLM COBPEMEHHOM M ObICTPO pasBuBatoLLencs cpedbl paspaboTkm Android Studio.
[aHHas cpena pa3paboTku NO3BONSET NPOBEPUTL NPUIOXKEHUE HA YCTPONCTBAX C pasHbiM pasMepoM dKpaHa 1 aaxe
C pa3HbiMu Bepcusimm API, Takke nMeeT BCTpoeHHyto MHTerpaumio ¢ Github, noaaepxky Heckonbkux APK ¢ pasHbimu
YHKUMSIMU BHYTPU OOHOrO MNpOeKTa M Moaynb onTtumusaumu. Pa3paboTaHHOe npuroXeHue ynpoLlaeT Mouck
WHJOpMaLuK, NO3BONSAS NONb30BATENO ONepaTUBHO NonyyYaTb HEOOX0ANMY UHOPMaLUIO.

[daHHoe npunoxeHne paspaboTaHO Ha #3blke nporpaMmupoBaHua Java. OpHO M3 OrpoMHEenLInx
npeumyLLEeCTB A3blka 3aknoyaetcs B 6oraton 6ubnunoteke. C 0gHOW CTOPOHBI FPOMaAHOCTL GUbNMoTekn sBNseTcs
OLIHOM M3 nperpag K n3y4yeHunto sa3blka, 1 kak cneacTeme BbICOKMI Nopor BxoxaeHus. Ho 6rnarogapsi BeICOKOMY nopory
BXOXOEHWSA NOMyNAPHOCTb  A3blka  MOHM3MNacb, B TO BpemsA kak BocTpeboBaHHOCTbL s3blka OcTanacb
npexHen/ysenuuunacb. JT0 AaeT HaM Takvue NnoAbl Kak BbiCOkasi 3apnnata Java-nporpaMMMcTOB, OTHOCUMTENbHO
Manasi KOHKypeHUMsl, BO3MOXHOCTb BecnnatHoro obyyeHus Java 3anHTepecoBaHHbIMK hMpMamun 1 nocnegyowme
cepTudmkauma 1M TpyooyCcTPOMCTBO, cunamu 3Tux xe dupM. Boratas Gubnvoteka cBOAUT TpMBMANbHYIO 4acTb
paboTbl NporpamMMumcTa K NOUCKYy roTOBOrO peLLeHUs NporpaMMmcTa K NnoucKy rotToBoro pelueHunsi. Yto ocsoboxaaet
nporpaMmmMucTa OT PYTUHbLI U NPEeAoCTaBnseT eMy BO3MOXHOCTb 6onee cepbe3HO BNOXUTLCH B TBOPYECKUI acnekT,
C3KOHOMMUTb BPEMS U CUTbI.

Takum obpa3om, B xoge paboTbl peanusoBaH android—cnpaBoyHuk hearthstone, koTopbIi nomoraet
nonb3oBaTtensm ObiICTpee OCBOWTLCS B COCTaBEHUWM KOMOA, W YMEHbLIUTb BpeMs ONA WX COCTaBreHus
nonb3oBaTemneM, a Tak e yBEeNUYUTb UX 3PPEKTUBHOCTD.

Cnuncok Ucnonb30BaHHbIX UCTOYHUKOB:
1. Pen, 3. N3yuyaem XML / 3. Peir. — M.: Bunbsimc, 2001. — 469 c.
2. The XML C parser and toolkit of Gnome [3nekTpoHHbIN pecypc http://mww.xmlsoft.org/]
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KOMMbKOTEPHAA CUCTEMA UCCJIEAOBAHUA NMPOLIECCA
PELLEHUA 3AOAM

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

bopoda K.A.
Llynetiko Y. . — doueHm, K. rcuxosi. HayK
Llenbto paGoTbl sBNsieTcs pa3paboTka KOMMNbIOTEPHOW CUCTEMbI UCCNEAOBaHUS MpoLIecca pelleHus 3agad.
CucteMa uccrnegoBaHUst NpoLecca peLleHns 3agady AAaéT BO3MOXHOCTb BbIMOMHEHUs! ABYX NnabopaTopHbIX paboT:

onpeaenexHve J'IaGVIJ'IbHOCTVI-pVII'VI}J,HOCTVI MbICITUTEJIbHbIX NPOLEeCCOB C NOMOLLbHO METOAUNKA «CnoBecHbI J'Ia6VIpVIHT»
n nccnenosaHme BINAHUA NpoLUoro onbita Ha cnocob peweHna 3agad (MeTO}J,VIKa J'IaqMHca).

[ Hasaao pabots ]
I
Brifop moas3oBaTens
[ |
| 3ampoc mapoas | | 3Jampoc HoOMepa TPYIME! |
I I
Brifop feiicTerA Brifop omeita
| I ]
Tobap1enme H3menenme Hpocsotp
JaHHBIX {aHHBIX PeIyILTATOR
_| Jampoc $HO |
1
| 3amyck HHCTPYKIHIl |
I
| Jamycxk 3aganmi |
I
| Oﬁpaﬁm\n Pe3yIETaToR |
| BLIBOT pe3y.ITaT0B |
J
| CoxpaHeHHe pe3y.IbTaToB |
I
[ Oxonganme pafoTe ]

PucyHok 1 — O606LWwéHHasa cxema paboThbl

MporpammHas peanusauns meToaukm «CrioBecHbIn NabupuHT» COCTOMT B TOM, YTO MCMNbITyEMOMY
nocneposaTtensHO npeabasngeTcd 10 cnoBecHbix nabupuHToB (Tabnuy 6ecnopsgodyHo nepemMellaHHbIX Oyks,
cocToswmx u3 6 cTpok no 6 Byks B kaxgon). B nabupuHtax n3 6yks 3awmdpoBaHbl cnosa. 3agada MCMbITYyeMOoro
pasragaTb v BBECTU B None Ans BBOAA 3alumMdpoBaHHOEe B nabvpuHTe Croso.

MporpammHas peanusaums MeToamky JlaumHca COCTOUT B CPaBHEHUW pe3ynbTaToB pelleHns 3a4ay AByMs
rpynnamMy UCMbITYyeMbIX: KOHTPOMbHOM W 3KcrnepumeHTansHoin. Obeum rpynnam npegnaraetcd pewutb 10 3agau,
YCMOBUSI KOTOPbIX OAMHAKOBBI, HO PasnMyHa Nocrneno CUCTEMbl  BaTeNbHOCTb UX NpeAbaBrneHus. 3a-

Aava Kaxgoro MCrbITyeMoro B 06omx rpynnax caMoCTOSTENbHO PeLnTb 3a4ayun U 3anncaTb peLleHne no A4encTBUSMm
B CcreuuanbHble Nons BBoOAA.

KomnbloTepHass cuctema CoCTOMT M3  MOACUCTEMbI «ctygeHt — [K — cpepga» v nogcuctemsl
«npenogaeaTtens — K — cpepa». B nogcucteme «ctyaeHt — MK — cpepa» cTyaeHT BbiGMpaeT onbiT, BBOAWT
Tpebyemble OaHHble B hopmy permcTpauum, YutaeT onucaHue, MPOXOAMT TPEHWPOBOYHBIE CEPWUW, BbINOMHAET
3afjaHue onelTa, nomnyvaeTt pesynbraTbl onbiTa. B nogcucteme «npenogasatens — MK — cpega» nonb3oBaTenb
nepen nposedeHVeM uccrnefoBaHns opMupyeT 3afaHue Ans OMbITOB, @ Mocfe BbINOMHeHWs paboTel uM3yyaet
pe3ynbTaTbl UCMbITYEMOTO.

Takum 06pasom, B xoae paboTbl co3faHa 6a3a AaHHbIX nof ynpaeneHnem CYBO MS SQL Server u
pa3paboTaHa cucteMa B cpefe nporpammupoBannst Microsoft Visual Studio Ha s3bike CH#.

Cnmncok Mcnonb30BaHHbLIX CTOYHUKOB:
1. lyneriko, W. T. TMMcuxonorus BocnpusiTuss M nepepaboTku uHopmaumn: y4yebHO MeTogudeckoe nocobue K
npakTndeckum Bugam 3anatui / W. . Wyneriko. — MuHck: BI'YWUP, 2009. — 89 c.
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3aKoHbl uepapxmm B ceMbe

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bopoduy H.A., 'umnuk A.C.
lMununesudy J1.I1. — npoghbeccop, OOKMOp mexHU4YecKux Hayk, OoyeHm

Llenbto paboTbl ABNSETCA M3y4YeHWe U CPaBHEHWE PasfUyHbIX BUOOB Mepapxvun B CeMbe. AKTYanbHOCTb
obocHOBbIBaEeTCS TEM YTO, B HacTosiLiee Bpems, obLLecTBO pa3BMBaeTCA AMHAaMNYHO, @ C HAM pPa3BUBAETCS U CeMbs
— OAHa U3 BaXHeMWwux O6LECTBEHHbIX LEHHOCTEN. Mepapxus xapaktepusyeT OTHOLEHWS [OMUHUPOBaHUSA-
MOAYMHEHNS B CeMbe, a Takke BKOYaeT B cebs XapakTepuCTUKM PasfnyHbIX acneKTOB CeMEeWHbIX OTHOLLEHWNA:
aBTOPUTETHOCTb, NAaBEHCTBO, AOMWHMPOBAHWE, CTEMeHb BMWAHWA OQHOrO0 YreHa cemMbuM Ha ApYyrnx, BRacTb
npuHMMaTh pewenns. Wepapxusa cywectsyeT B niobon coumansHow cucteme. Bece cembu, B TOM yucne, nmetot
onpefeneHHyo nepapxuyeckyto CTpykTypy, rae B3pocnble HadeneHbl onpeaeneHHon BnacTelo. Bmecte ¢ Tem, nges
nepapxmMyHOCTN BCerga KOHTeKCcTyanbHa. Hanpumep, B OOHOW M TOW Xe CeMbe B BOMpPOCax BOCMNUTaHWS AeTen
BMacTb MOXeT MpuHagnexaTb matepu, B TO BpeMs Kak pacnpegeneHmeM cemenHoro Grogxeta 3aHMMaeTcs oTel.
MoxHoO BblAenuTb crneaytoLime TuMbl CEMeW, COrnMacHO YCTAHOBMBLLUENCS B HAX CUCTEME CEMENHON nepapxuu:

ABTOpUTapHas ceMmbs, nepapxus B KoTopon 6asmpyeTcd Ha [naBeHCTBE OJHOTO U3  NapTHEPOB.
BuigensawT nampuapxarnbHylo cembio, TAe [NaBovi SABNSAETCA OTel, W MampuapxasbHyr CeMbio, TAe BracTb
npuHagnexut maTtepu. Takum obpa3oM, B aBTOPUTAPHOW CeMbe [MaBON ABNSETCH OAUH M3 CYMNpyros, KOTOPOMY
NPUHaAANEXNT OCHOBHAsA BNACTb U KOTOPbIA HECET OCHOBHYHO OTBETCTBEHHOCTb 3a ceMbto. [pyrov cynpyr obnagaem
MEHbLUMM 06BEMOM BNaCTHbIX NMOMHOMOYUIA, YeM MepBbIv, HO Bonbwnm, Yem y aetei. OTHOLLEHMS rMaBbl CEMbY C
APYrMM Cynpyrom v 4eTbMu CTPOSTCA NO NPUHLUMNY «AOMUHUPOBAHME — MOQYUHEHNEY.

OranuTapHas cembsi — 9TO CEMbS, OCHOBaHHas Ha paBeHCTBe CynpyroB. Kak npaBuno, B CeEMbAX C AaHHbIM
TUMOM Mepapxum Cynpyrm MoryT Kak pacnpeaensaTb cdepbl OTBETCTBEHHOCTU, KaK B NMPUMepe, ONUCAaHHOM Bbille, TaK
W OenuTb OTBETCTBEHHOCTb B pamkax O4HOM cdpepbl (Hanpumep, oba cynpyra HecyT paBHYl OTBETCTBEHHOCTb 3a
nopaepxaHvue cemenHoro 6oakeTa, 3a BocnutaHue geten u T.4.). IMEHHO 3TOT TWn ceMbM 3aHMMaeT nuavpyloLlee
MonoxeHne B pa3BuUTbiX 3anagHblx cTpaHax. OH BO3HWK BCMEACTBME W3MEHEHW CcouMarbHbIX MOMOBbIX
CTEepeoTNNOB, AETEPMUHUPYIOLLMX MOBEAEHVWE W OKa3blBAKOLWMX BIMAHWE Ha pa3BUTME MNONOPONeBbIX YCTaHOBOK.
MamMeHeHns B3rmsgoB Ha TPaAMLUMOHHBIE JKEHCKME UM MYXCKME npodeccumn, 3KOHOMMYeckask HecTabunbHOCTb B
couuyme, pacTywas coumanbHas W reorpaduyeckas MOOWUMBHOCTE W OTAANEHHOCTb OT  POACTBEHHUKOB
COMpoBOXAAETCHA TEHOAEHLUMEN K NOBbILLEHWUIO 3ranuTapHOCTX OpakoB.

Henonnaa cemba
26%

Het(PogwnTenu
paBHbl)
39%

JA(My:kunHa)
57%

JA(HKeHwmHa) PoauTtenu pasHbl

4% 30%
m Mama m[ana PoauTenu pagHbl HenonHas cembn
PucyHok 1 — «Kak Bbl cuntaeTe, AOMKEH NN KTO-TO PucyHok 2 — «Kak Bbl cuntaeTe, KTO IBNSETCS rNaBHbIM B
ObITb FMaBHbIM B CEMbE?» Balllell ceMbe?»

[ns BbIACHEHWS MHEHUSI MOOAbIX NOAEN, KOTOpble B CKOPOM BPEMEHU CO34aAyT CBOK CEMbo, Hamu Obin
npoBeAeH Onpoc cpeaun CTYAEHTOB B Bo3pacte OT 17 go 22 net. PesynbTathl npeActaBneHbl Ha CrneayroLmx
pUCYHKax:

Mo pesynbTatam MOXHO CAEeNaTb BbIBOA, YTO, Mepapxmyeckasi CTpyKTypa CeMbM 3a NocrnegHue AecAaTuneTus
CUITbHO M3MeHMIachk, Tak kak paHee B 6oree YeM NOMOBMHE CyYaeB peLuatoLLM ClIoBOM Bcerga obnagan myxyunHa.
Takke xoTenocb 6bl OTMETUTL HEFATUBHYIO TEHAEHLMIO NMOSIBIIEHWS HEMOMHbIX CEMEiA, @ UMEHHO Pa3BOAOB POAUTENEN,
YTO HEraTMBHO CKa3blBaeTCs Ha ncuxuke pebeHka. YTto yamBuTensHO, 6OMNbLUMHCTBO OMNPOLUEHHBIX , 8 UMEHHO 57 %, no-
NPEXHEMY CUMTAIOT, YTO rMaBHbIM B CEMbE AOIMKEH ObITb My>XUMHA. YTO, NO HallEMy MHEHMWIO BEPHO, Tak kak B No6oMn
CTPYKTYpe 00513aH ObITb «KanuTaH kopabnsa», KOTOpbI 3a00TUTCA 1 OTBEYAET 3a BCEX NMOAYNHEHHbIX.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!
1. http://www.vse-doma.com.ua/family_sys/
2. http://elise.com.ua/thebook/?p=3732
3. Kapacapckuii , B. [l. NMcuxotepaneBTuyeckasn aHumknoneaus. - MNMutep ISBN: 5-318-00694-9.,_ 2006
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QpProHOMMYHOCTbL ODaHKOMaToOB
Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. Murck, Pecnybnuka benapycb
Bbykac M. T
Ulynediko U. I'. — K. ncuxon.H., doyeHm

Lienbto aunnomHon paboTbl ABNsETCA NpoBedeHMe 3ProHOMWYEecKoW oueHkn GaHkomatoB r. MuHcka. B
HacToslee BpeMs [OEeCATKM PasnuyHbiX TUMNOB OaHKOMATOB YCTaHOBMEHbl MO BCEMY ropoAdy, Mpu 3TOM OHWU
CYLLECTBEHHO pasnuyatoTca Mo MpuHUMNaM B3aMMOAENCTBUSA C KNMEHTOM W odopmneHuio uHTepdericos. B
pesynbTaTte y MHOMMX NOAEN BO3HMKAOT 3aTPyAHEHMS MPU UX UCMOMb30BaHWM, O YeM CBUAETeNbCTBYeT GonbLioe
4YMCMO Yy4acTHMKOB (DOPYMOB, Ha KOTOPbIX 0bCcyxaaeTcs faHHas npobnema.

HepoctaTo4yHO BBICOKMIA YPOBEHb IPrOHOMMYHOCTU GAHKOMAaTOB NMPMBOAMWT K LENOMY psify HexemnaTernbHbIX
nocnencTteuin. Bo-nepBbiX, CyLLECTBEHHO CHUXAETCH CTeNeHb yAO0BNETBOPEHHOCTW NOMb30BaTeENEN, NOCKOMbKY OHU
BblHYXAeHbl Aenatb owubkn B BbibOpe onepauuin, 4YTO yBenuyMBaeT BpPeMs OBCNyXuMBaHWA OOHOrO KIMEHTa,
cnocobCTByeT BO3HWKHOBEHWIO OYepeaen, Bbi3biBaeT pasgpaxeHne u HepBO3HOCTb. Bo-BTOpPbLIX, HU3KWMIA YypOBEHb
SProHOMUYHOCTN BaHKOMAaTOB UMEET HeraTUBHbIE 3KOHOMUYECKME nocneacTens Ans 6aHkoB - BrnagenbUeB AaHHbIX
YCTPOWCTB, T.K. HEYAOBNETBOPEHHOCTb NOMb30BaTeNen KOHKPEeTHbIM GaHKOMaTOM 4acTO MPUBOAUT K HEXENaHUIO UM
Nnonb30BaTbCH, YTO B LIENIOM CHUXKaET KONM4YecTBO 06CNyKMBaEMbIX KITMEHTOB.

Ha pucyHke 1 nokasaH anroputM B3auMOOENCTBUSI knveHTa n 6aHkomarta 6aHka «MockBa — MwuHCK» npwu
peanu3auun AByX OCHOBHbIX €ro hyHKLWIA.

Cozromme cuats _ i Mlposwe ycaym

<% suuowy
\\.
OmnaTa uoBmnsmoro

XPERATHOA KEDTE e

Eudooonswv
Cromie menimesx A Comrame cears
uTe

—— sugopsmmra >
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sw.. Homeps Tenedome

Zonneps CWA —_—
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PucyHok 1 — AnropuTm paboTsl knneHTa 6aHkomaTa

lMpoBegeHHoOe uccrnegoBaHue nokasano, YTO 3PrOHOMUYHOCTb CUCTEMbI «KMWEHT — GaHkomaT — cpegar,
rmaeBHbIM 0b6pa3om, onpepenseTca AByMsA pakTopamu: 3ProHOMWUYHOCTBIO MONb30BATENbCKOrO MHTEpdenca u
0ByCTPONCTBOM MeCTa yCTaHOBKM GaHKoMaTa cpeacTBaMm 3alUTbl OT HENOroAbl U SPKOrO CONTHEYHOTO U3MYyYeHUS.

Cnncok MCnonb30BaHHbIX UCTOYHMKOB:
1. ®opym http://www.el.ru/talk/forum/read.php?f=72&i=6191&t=6191.
2. 3uHyeHko B.M., MyHunos B.M. OcHoBbl aproHomukm. — M.:JToroc, 2001.
3. Mangen T. inzanH nitepdericos — M. : IMK TMpecc,2005.
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YupexaeHus obpasoBaHus B coLmnanbHbIX CETAX

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

A.B. bysiHos, NyHuenb E.B.

lNMapagpusiHosuy T.A. - kaHO. ned. HaykK
Posym " A. — accucmeHm kaghedpsbi UlMua

Llenbio paboTbl sSiIBNsSieTCS aHanm3 COBPEMEHHOIO COCTOSIHWS couuanu3aumm YupexaeHun obpasoBaHus v
NpeaioXKeHNs No NOBbILEHWIO YPOBHS aKTUBHOMO Y4acTUS YYaLUMXCS U CTYAEHTOB B XWU3HW YUpexXaeHus.

Ha gaHHbIN MOMEHT NOYTY KaXabli yYaLUMACa NNy CTYOEHT 3aperecTpMpoBaH B coLmarnbHbIX CETSAX, TaKMX Kak
BkoHTakTe, OpHoknaccHukn, Facebook, MySpace, Instagram, Twitter n Tak ganee. M Tak Kak ydpexaeHUsam
obpasoBaHusi Pecnybnukn Benapycb CTOMT npuBnekaTb BHMMaHue abuTypueHTOB, CTyAEHTOB M obydaromxcs,
Obino Obl pasyMHO BHeApPUTLCHA B coumanbHble CeTW. A MMEHHO agMUHUCTPUPOBATb OduUManbHY rpynny wunm
CTpaHuLy, 4YTOoObI yyallnecsa n CTyaeHTbl MO He TOMNbKO 3aJaBaTb MHTEPECYIOLME NX BONPOCHI U NOMNy4YaTb Ha HUX
[OCTOWHbIE OTBETbl afMUHUCTPaLUW, HO WU CNeauTb 3a HOBOCTAMW yupexaeHus obpas3oBaHus, CTyAeHTaMu Unu
yyalMMUCS KOTOPOrO OHW SIBASIKOTCS, B MPUBBLIMHOM ANs HUX cpefe. XoTernocb Obl OCTAaHOBUTLCS Ha mpumepe
coumnanbHon cetn BkoHTakTe, T.K. GOMbLUIMHCTBO YYaLLUXCS U CTYAEHTOB TaM 3aperecTpupoBaHHbI.

VKontakte 34.91%

Twitter 6.67%
Pinterest ] 5.53%
Odnoklassniki 3.65%
YouTube j 1.78%
Other ] 2.85%

3

Onarpamma 1. CTaTtucTrka 3apermcTpMpoBaHHbIX B COLMarnbHbIX CETAX MoNb3oBaTenen-cryaeHToB B Pecnybnuke Benapych

8% 16% 24% 32% 40%

PaccmoTtpum aBa y4vpexaeHust obpasoBaHus — ato BI'YUP (Benopycckuii focyaapcTBeHHbIN YHUBEpCUTET
MudopmaTtmkm n PaguotexHukn) n BIr'3Y (benopycckuin FocyaapcTBeHHbI QkoHOMUYeckmn YHnBepcuTeT). O6a aTmx
YyUYpeXaeHns MMeloT cBou oduumanbHble cTpaHuubl BrkoHTakTe. MNMpuyem 3Tu CTpaHuubl MMEIOT AOCTaTOYHO Y3Kue
HanpaeneHus, T.K. BCE LENMKOM OXBaTUTb OYEHb TPYAHO. M 3TK CTpaHuLbl agMUHUCTPUPYIOT Lienble KOMaHabl, rae
Kaxabli OTBeYaeT 3a onpefeneHHylo @yHKuMio. PaccMOTpum HeKoTopble M3 3TUX Fpynn OMUCAHHBIX Bbllle
yypexaeHun obpasoBaHus:

o OcbmumansHasa rpynna aktmuea BPCM Benopycckoro NocygapcTBeHHOro OKOHOMUYECKOro YHuMBepcuTeTa.
MonacTb Ha 3Ty cTpaHMUy MOXHO Nporasa no aton ceeinke https://vk.com/madeinbseu B Bawem 6pay3epe. CoenaHa
OHa [OCTaTO4YHO B MOMOAEXKHOM CTwUre, TO eCTb WHdOopMauus AnA LeneBOon ayauTopunm NpernogHoOCUTCS B
npvemneMoM Ans aTton aygutopum ctune. KonuyectBo NoAMMCYMKOB (YrIEHOB) 3TOW rpynnbl cocTaBnsieT 7603
obyvatowmxca! OTcloga MOXHO caenaTtb BbIBOA, YTO LENEBOW ayaMTOpUM HPaBUTCA CTUMb NPENOAHECEeHUs
uHgpopMauun. OnaTb Taku, CTOUT 3aMeTUTb, YTO 3TO BCEro Nulb OAHO U3 MHOFOYMCIIEHHbIX HanpaBfEHUA 3TOro
YHuBepcuTeTa.

o OdmumanbHas rpynna CtygeHdeckoro coseta ®PakynbTeTa KOMMNbLIOTEPHbIX CUCTEM U ceTell benopycckoro
[ocynapctBeHHoro YHusepcuteta WHdopmatukm wn  PagunoTexHuku. Ha 3Ty cTpaHuuy MOXHO nonacTb
BblLLeonucaHHbiM cnocobom no cceinke https://vk.com/studsovet_fksis. KonudectBo cTygeHTOB 3Tol rpynnbl
3HauYMTENbHO OTNMYaeTCs OT npeablayllelt rpynnbl BCNEACTBME OOCTAaTOMHO pasnuuyHbiX HanpasneHuin. Komanaa
agMUHMCTPAToOpoB 3Tol rpynnbl coctaBnsgeT 13 yvenosek! MoxHO caenaTtb BbiBOA4: YTOObI AOOUTLCS BHUMaHUA
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LeneBov ayauMTopvu, OOHOro agMUHUCTpaTOpa MOXET He XBaTuTb. OTO NOAYEPKMBAET CMOXHOCTb MOCTaBMEHHON
3agauu.

Cawmu xe opraHusaTopsbl aTux rpynn, [lyéko Hukuta Anekcangposud (npeactasutens BI'YUP) n Llaba KOpwui
Hukonaesuy (npeactasutens BIrOY), ytBepxaatoT, 4TO He 4OCTATOMHO NWLLIbL OGHOMO CTApaHUst U MHOTOYUCIIEHHOW
KomaHgpl. 13 BbICTYNNEeHWN 3TUX OpraHn3aTopoB MOXHO BblAENUTb:

1. [Ona nydywero noHuMaHusi paboTbl CO CTpaHWLEW CTOUT BECTW CBOW JUYHBIA WHTEpHeT-6rnor. JTo
NMOMOXET MOHATb, Kak MMEHHO CTOWT rpynnupoBaTb MHAOPMaLMIO U Kak yaepxaTb 3auHTepecoBaHHOCTb BalleW
Leneson ayantopum.

2. Wcnonb3oBaHue TexHonorun Social Media Marketing (SMM), Search Engine Optimization (SEO), Social
Media Optimization (SMO), KoTopble UCNOMb3YTCA B yCUreHn1 nonynaummn web-canTos.

Tenepb nogpobHee o TexHomnornsax SMM, SEO, SMO:

e Social media marketing (SMM) — npouecc npveneveHusi Tpadmka U BHUMaHUSA K BpeHay unu npoaykry
Yyepe3 coumanbHble nnatdopmbl. [NpoaBuxeHne B coumarnbHbIX CETAX MO3BONSET TOYEYHO BO3AeNCTBOBaTb Ha
LeneBylo ayautopuio, BelbrpaTte nnowagku, rae ata ayauTopus B Oosblueln cTeneHy npeacrasneHa, u Havbonee
noaxoasiumne crnocobbl KOMMYHMKaLMM C HEN, NPW STOM B HaMMEHbLLEW CTENeHN 3aTparmBas He3aMHTePeCoBaHHbIX B
3TOWN pekname nogen.

e Search Engine Optimization (SEO) — komnnekc mep Ans NOAHATUSA NO3WLMIA canTa B pesynbTaTtax Bblaaun
MOWCKOBbIX CUCTEM MO OnpeAeneHHbIM 3anpocam Nofib3oBaTenen ¢ Lernbio NpoaskeHns canta. ObblYHO, YeMm Bbillie
no3vumMs cawta B pesynbTaTax noucka, Tem 6Gorblue 3aMHTEepeCcOBaHHbIX MOCETUTENen MepexoguT Ha Hero ¢
MOWCKOBbIX CUCTEM.

e Social Media Optimization (SMO) — COBOKYNHOCTb AENCTBUIA, KOTOPblE MO3BOMSAIOT MPUBOAWUTL Ha CawT
LieneBbIX NoceTuTenemn ua coumanbHblix cetein. SMO - NpoABMKeHNe Takke UCNonb3yeTcs AN yBenuueHus Tpaduka
B COOBLLECTBO UK rpynny BHYTPWU coumanbHOn nnowagku. [nsa JOCTWKEHNs 3ToW Lenn ero UCnonb3yloT BMecTe C
SMM.

Bce 3T TexHOMorMm MoXHO CMeso NCronb3oBaTh AN YyYlUeHns BaLlle ouLmnanbHON rpynnbl/CTpaHnLbl.

lMogBoAs WTOM MOXHO YBEPEHHO 3asiBUTb, YTO OduuMarnbHble CTpaHWLbl UMW FPynnbl  Y4YpexaeHun
obpasoBaHMs B coumanbHbIX CETAX 3HAYNTENbHO MOAHUMAIOT YPOBEHb aKTUBHOMO Y4acTuUs yqalluxcsi U CTYOEHTOB B
XN3HN YupexaeHus obpasoBaHusi. Takke Takoh CTunb obOLieHWs Goree npuemnem MOMOQEXMW, UHA4Ye roBOpS,
uenesoun ayantopum ouumanbHbIX rpynn U CTpaHuL, B COLManbHbIX CETAX.

Cnncok NCMonb30BaHHbIX UCTOYHUKOB!
1. bBankos Bnagumup Omutpuesnd. NHtepHeT. MNouck nHdopmauun. MpoasmwxkeHne cantos. — CI16.: BXB-MNeTtepbypr,
2000. — 288 c.
2. Aptém A. CeHaTtopos. butea 3a nognucuuka «BKoHTakTe»: SMM-pykoBoacteo. — M.: AnbnuHa Mabnuwep, 2015.
— 168 c.
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NrpoBasi oesTenbHOCTb B NpoLecce oby4YeHus

Benopycckuti 2ocyGapcmeeHHbIl yHUsepcumem uHgopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

A.B. bysiHos, NyHuenb E.B.

Kynuk O.H. - cm.npen. kagh. 14 MPK
Posym " A. — accucmeHm kaghedpsbi NlMud

Lilenbto paboTbl SiIBNSeTCA aHanuM3 UrpoBOi AEATENbHOCTW: Uenu W 3agadu nejarormyeckux urp U ux
BO3ENCTBME Ha Nearornyeckunii npouecc.

WUrpa — aTo yHWKanbHbIN heHoMeH obLeyenoBeveckon KynbTypbl, €e UCTOK U BepwmHa. Hu B ogHom u3
BMOOB CBOEW [eATenbHOCTM YeroBeK He [OEeMOHCTpUpyeT Takoro camo3abBeHusl, OOHaxXeHusi CBOWX
NcMxon3NONOrM4eCKUX N MHTENNEKTYanbHbIX PECYPCOB, Kak B Urpe.

3aHATMS C MPUMEHEeHEM NeJarormyecknx Urp MakcMmanbHO NpubnmxaloT CTYAEeHTOB K yCrnoBusiM paboTsl
LUKOIbIl, K AenoBbiM B3aMMOOTHOLLEHUSIM, OPUEHTUPYIOT UX Ha TO, YTOObI HAyYMTbCA CaMOCTOATENbHO Habniopatb
nefarornyeckve sIBNeHWs, BOCNUTLIBAIOT CTPEMIIEHME K TBOPHECKOMY MOMUCKY, pa3BMBAOT UHTEPEC M CKIOHHOCTU K
nefarorn4eckoin AesaTernbHOCTY.

B yenoBeyeckol NpakTvKe UrpoBast AeATENbHOCTb BbINOMHAET CreaytoLime yHKLUK:
* pasBrnekaTenbHyl0 (3TO OCHOBHasi (PYHKUMS Wrpbl — pasBneyb, AOCTaBUTb YAOBOMbCTBME, BOOAYLUEBUTH,
npobyauTb MHTEpPEC);
* KOMMYHUKaTUBHYIO: OCBOEHWE ANANEKTUKM ODLLEHMS;
* ONarHOCTUYECKYHO: BbISIBIIEHUE OTKIIOHEHWIN OT HOPMATUBHOTO NOBEAEHNS, CAMOMNO3HaHWE B NPOLLECCEe Urpbl;
* KOPPEKLUMMN: BHECEHWNE NO3UTMBHbBIX U3MEHEHWIA B CTPYKTYPY FTIMYHOCTHbIX NoKa3aTenew;
*coumanusauun: BKMIYEHNE B CUCTEMY OBLLECTBEHHbBIX OTHOLLEHUW, YCBOEHUE HOPM YEIIOBEYECKOrO OBLLEXUTHUS.

MHeHue npenoagasaTteneit 0 NPUMUHEHUN
UTp Ha 3aHATUAX

Urpbl TecTHO
CBA3aHHbI C
TeMOW 3aHATUA
22%

Ouarpamma 1. MHeHue npenofasaTenei 0 NPUMEHEHUN UTP Ha 3aHATUAX

Ho ocTaHoBMMCSI Ha OMbiTe OpraHuMsauuyM UrpoBON AesATEeNbHOCTU KOHKPETHOro npenogasaTtens. 910 —
npenogasaTenb MaTeMaTVKU CpedHero crneumnanbHoro obpasoBaHus. Ctax pabotel — 12 net. MocnegHve 4 roga
npuMeHdaeT gngaktunyeckme urpbl U, no eé cnoBaMm, OOBOJIbHO yCMNeLlHO. Mccne,qoaava npoxoaunnun Ha 3aHATUAX Mo
MaTtemMaTuke cpegun 1-bIX KypCoOB. OI'II/IpaFICb Ha pes3ynbTaTbl UCCNnegoBaHUA, A BbIACHUI, YTO Ha 3aHATUAX OHa
ucnonb3yeT pasnuyHble POpPMbl UIP: WMHAMBUAOYANbHYO, TPYNMNOBYO, KONNEKTMBHYK. Bbibop ¢dopmbl 3aBucut ot
uenen n 3agay urp. Llenb BbibrpaeTca B 3aBUCMMOCTU OT pesyrnbTaTa, KOTOporo Heobxoaumo obutbcs. Ha eé
B3rnaf, UCrMonb3oBaTh Urpy NpeanoyvTUTENbHO Ha 3Tane NpPoBEepKu UM 3akpenneHus yyebHoro maTtepuana. Mo eé
cnoBaMm, aHanu3 pesynbTaToB NPOBEAEHHbLIX UIP MOKa3bIBAET, YTO MPOUCXOAUT 3aKpenneHne 1 yrydeHne 3HaHuin,
pasBUTME MCUXOMOMMYECKUX KaYeCTB Yy4allMXCsl, BOCMUTaAHMWE Yy YYaLUXCA PeYnu, YMEHWe MpPaBUIbHO U JIOMMYHO
msnaraTtb CBOM MbICIM, pa3BUTME YMEHUSI HaxoOWTb ONTUManbHble pelweHus u T.4. Mcxoas w3 cBoero
negarorm4eckoro onbita, npenogaBsaTesnb AenaeT BbiBOA4, YTO y4daullueca nooAT Urpbl Ha 3aHATUKU, HO He Bceraa
BbIMOJHAT NpaBuna. Yawe Bcero ato GbiBaeT B rpynmnoBOi Urpe, rae OHW MbITalTCA MOMOYb Apyr Apyry. B atom
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crnyyae OHa He Mpekpallana UrpoBow npouecc, HO Aenana bonee XecTkMMU npasuna urpbl. 1o e€ MHeHuto, urpy
Henb3si NPUMEHATb B CreayLmMX Cryyasnx:

*  eCnu urpa He COOTBETCTBYET YPOBHIO Pa3BUTUSA yHaLLMUXCS, T. €. Aaxe NPy YeTKOM 06bACHEHUW NpaBun
BbI3bIBAET OMPeAeneHHy0 TPYAHOCTb NPU WX BbINOMHEHWW. Ha e& B3rnsg 970 He CnocoGCTBYET 3akpenneHuio
3HaHWI, a paccemBaeT BHUMaHWNE Ha peLleHne OTBMEYEHHbIX OT TEMbI 3a4au.

*  eCcnu yyalmecs He XOTAT urpaT;

*  eCnv urpa HoBasi — HOBbIE UrPbl JOIMKHbI ObITb MPOBEPEHbI;

lMpenogasaTtenb 0TMETUNA, YTO Ha MPOTSXEHUW BCEro Npouecca Urpbl Ha ypoke HeobxoanMO BHUMAaTENbLHO
cneguTb, 4TOObI He BO3HUKMA KOHMIUKTHas cutyaums mMexgy obyyallwmmMnucs U He  UCNOPTUNUCH
B3aMMOOTHOLLEHNs B rpynne. Ecnv oHa 370 3amevana, TO BMelUMBanachb B XOA4 WUrpbl U OTBMeEKana BHUMaHve
ayauTopun Ha pelueHve Apyrux npobnem B camon urpe. OHa cunTaeT, YTo Urpa NoMoraeT yyallMMcs pasBuTbCs B
FINYHOCTHOM MnaHe. 3TO U YMEHUe COTPYAHMUYaTb CO CBEPCTHUKAMU, YMEHME BbICAYLLATb Y NMPUHATL MHEHWE ApYruX
nT. A

AHanuns aHkeTMpOBaHUA yYalLMxXcs Aan cneayowme pesynstatel (qnarpamma.2):

1. Urpbl Ha 3aHATUAX HPaABATCS BCEM yYalnMMcst 6e3 UCKMIOYEeHNI.

2. BonblWMHCTBO yvawmxca xotenu Obl urpaTb Ha KaOOM 3aHATMKM, HO €Cnn TONbKO 3dTa urpa um
WHTepecHa.

3. Yyawmmess MOXeT He HpaBUTbCA urpa, B Cnyyae, €Ccrnv Npu OpraHnsauuMm WUrpbl He Y4uTblBalOTCS
MHTEpPEeChl y4YalLMXcsl, COAep)aHne Urpbl He COOTBETCTBYET TEME 3aHATUSA UMW YBNEYEHNSAM yHaLLUXCs.

4. XenaHve yvawmxca y4yacTBoBaTb B MWIPe OYEHb YAcTO 3aBWCUT OT WX B3AaUMOOTHOLUEHWA C
npenojasatenemM, BCMeACTBME Yero mpenojasaTtentd HeobxoAMMO YeTKO MpodyMbiBaTb CBOW  AENCTBUSA,
NpocCrnexvBaTh peakumio y4alumxcsa Ha 9Ty AeNCcTBUs 1 AenaTtb BbIBOAbI.

5. BonblKMHCTBY y4almxca HpaBuTCca B urpe nobexaatb. [1o-moeMy MHeHuto, 3TO cTpemneHne k nobene
obecneymBaeT 00y4eHVEe 1 pa3BUTME yYaLLMXCHA B UTPOBOW AEeATENBHOCTU.

Mrpbl Ha 3aHATUAX WHTEPECHbI YYalMMCR NpK YCNCoBUKM

60%
50%
40%
30%

20%

- -
0%
1 2 3 4
Hnarpamma 2. MHeHne yyawmxcs 06 nHTepece K UrpoBbIM 3aHATUAM:

1 He UHTepecHa, 2 COOTBETCTBYET YBIEYEHMIO yYaLLMXCS,
3 HpaBWTbCSI OT B3aMMOOTHOLLEHWS C NpenoaasaTtenem, 4 HpaBuTcs B urpe nobexaatb.

Takum oOpas3om, aHanmM3 onbiTa paboTbl npenogaBaTens W WCCregOBaHUE WIPOBOW  AESTENIbHOCTU
yyalunxca Ha 3aHATUAX No3BOSIMIIN MHe O6Hapy)KI/ITb cnegywuime HeratBHble CTOPOHbI B UCMOJIb30OBaHUU Urp B
npotecce o00yyeHus:

* BO-NMEPBbIX, HEPEAKO 0OBbACHEHNE NpaBun 1 AEMOHCTPAaLMS Urpbl 3aHMMaeT MHOIO BpemMeHu (0COBeHHO y
npenofasateneit ¢ HeGONbLIMM OMNbITOM OpraHusauuMn urp). Yacto 370 NpPMBOAUT K TOMY, YTO y4valimecsi He
YCNeBAalT 33 OCTaBLUEECS BPEMS U3YUUTb UMW 3aKPENUTbL MaTepuarn;

* BO-BTOPLIX, HEPEAKO HapyllaeTcs MexaHu3M Wrpbl, T. €. HapylaeTcsi CTPOrvi MOPSAOK BbINOMHEHMS
UrpoBbIX AeicTBMi. Yalle Bcero 310 HabnogaeTcs B rpynmnoBbIX U KOMMEKTUBHbIX dopMax Urp, Y4TO MPUBOAUT K
nytaHuuam, a rmaBHoe, K COMHUTENIbHbIM pe3yrbTaTaMm;

* B-TPeTbUX, MPU NPOBEAEHUM MapPHbIX, FPYNMOBbLIX WU KOMNMEKTUBHbIX POPM Wrpbl COPEBHOBAHWE MEXOY
yyawmmucs, 6biBaeT, nepepacTaeT B He30OpOBOE COMEPHWYECTBO, YTO He Bcerga YcrneeawT 3aMeTUTb
npenoaaeartenn, a TeM bonee npenoTBpaTuUThb. 310 npuBoAUT K WUCNOPYEHHbIM B3aMMOOTHOLLEHUAM MeXay
y4YyalnmMnca BHe Urpbl.

Takum obGpas3oM, aHanu3 HabNoAeHUIA 3a UTPOBOIN AEATENBHOCTLIO U €€ pe3ynbTaToB MNO3BONWUI BbISIBUTb,
YTO MCMOMb30BaHWe UrpoBbIX (POPM OByYeHUsI He Bcerda sBnseTcs 3PPEKTUBHEIM METOAOM AN YKPENNEeHUs Unm
pacLuMpeHust 3HaHui. Takke HeOBXOAMMO OTMETUTb, YTO MPU YETKOM NPOAYMbIBAHUK, NPaBUIbHON pa3paboTke u
NpaBUrbHOM OpraHn3aLMmn UrpoBbiX OPM, pe3yrnbTaThl MPU AOCTUXKEHNUM MOCTABMEHHbIX Lienei Hanumuo.

Cnncok NCMonb30BaHHbIX UCTOYHUKOB!
1. Mpuroposwud J1.A., MapuuHkoBckas T.[. MNeparorvka n ncuxonorus.- M.:Mappapwkn,2003. — 140 c.
. KykoBckas P.U. Urpa n eé negarornyeckoe 3HadyeHue: - M., 1975.
. 3aHbko C.®., TioHHMKOB FO.C., TioHHMKoBa C.M. Urpa n yueHue: B 2-x u. M., 1992. — 250 c.
. Kuprucaposa J1.H. lenosble urpbl.// Cneunanuct, Ne6, 2007.C.16-17.
. JlepHep W. A. Aupaktuyeckne ocHoBbl MeToaoB 0byueHusi. — M: MNeparoruka. 1981 — 340 c.
MuakacucTein M. U., Xarigapos XK. C. «TexHonorus urpbl B 06y4eHun n passutumy, M.96 — 310 c.
. Mnatos B.A. [lenosble urpbl: paspaboTka, opraHusauus, nposegeHune. M.: Mpodwuspar, 1991. — 270 c.
. AnbkoHuH, [.B. MNcuxonorus wrpsl / O.6. AnbkoHuH. — M.: Mpoceeluerne, 1987. — 350 c.

ONOUTAWN
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JAproHomMmuyeckoe obecrneyeHune
aBTOMaTM3NPOBaAHHOM CUCTEMbI y4yeTa 3KcroHaTtoB My3esa HAJC

Bernopycckuti 2ocydapcmeeHHbIl yHUsepcumem UHopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Bupwuy A.I.

Jlocuk I. B. — 0-p ncuxon. Hayk, npoc.

Llenbto paboTbl ABnsieTca pa3paboTka BUpTyanbHOro Myses YepHoObINbCKON KaTacTpodbl C BO3MOXHOCTbLIO
npocMoTpa n3obpaxxeHuin 1 BUAEO No AaHHOW TeMaTUKe, a Takke BO3MOXHOCTLIO AeNUTbCA CTaTbAMU B CoLMarnbHbIX
ceTsx.

B kayecTBe cucTemon ynpaeneHus cogepxnmMbiM ncnonbsyetca Wordpress, B KOTOPOM NpedyCMOTPEHbI

PazpadoTra T aitHA cAMTA

|

Hameaerre HTML CS 5 TQUEERY xoza
H HCIIOIES0E AEEe pefhios pEa
BOOTSTEAP

h 4

Jodaexesane FHP
ECTABOE

h

Herer parmsg eser e ChS
Wordpress

!

INogemrouee HeoDXOIHMEBDE [TTATHHOE
H MOy e

Puoyeos | —Bnop-coeda 3TamoE co3gaHmE cEOS
TEIE! T CATA

BO3MOXHOCTW f00aBNeHUs U pefakTMpoBaHWs CTpaHuy, ctaTer n doTtorpacuin no onpeneneHHelMm pybpukam. Ons
paboTbl € Hew 6bin co3gaH WabnoH ¢ yHUKanbHbIM, YA0OHBIM 1 MHTYUTUBHO NOHATHBIM AM3aiHOM, pa3paboTaHHbIN C
YY4€TOM OCHOBHBIX MPUMHUMNOB t03abunutn. Cuctema npencraBnseT cobom koA Ha SA3bike pa3MeTKM rmneprekcra
HTML ¢ ucnonb3oBaHuem kackagHon Tabnuubl ctunen CSS. OnpepeneHHble 3MeMeHTbl calTa BbIMONIHEHbI C
ucnonb3oBaHuem BctaBok HA HTML5 n CSS3, a takke cdpenmsopka Bootstrap n 6ubnunotekn JavaScript — JQuery.
Bnarogaps 3TMM TEXHOMNOMMSM CUCTEMA WMEET MHTEPECHBLIA M COBPEMEHHBIN MEXaHu3M HaBuraumm u paboTbl C
canToM. [ins B3anMOOEencTBUS CUCTEMBI ynpaBneHnst cogepxumbiM Wordpress 1 wabnoHoM ncrnonb3ytTcsl BCTaBKu
PHP, pononHsaioT My3el MNOAKMIOYEHHbIE M WHTErPUPOBaHHbIE B paboTy onpedeneHHble MoAynwu, NnaruHbl u
BUIKETHI (MOUCK, ranepes).

maBHasa cTpaHuUua npeacTaBnseT coO0OM Tpu 3ana, Kaxabl U3 KOTOPbIX MMEET CBOM CTUNb OTOBpaxeHus.
Bce ctaTbm BbIBOOATCS Kak GNOKM C TEKCTOM M BHU3Y CriangepoM ANns U300pakeHus Ans nyylero BM3yarbHOro
BOCMPUATUSA 3KCNO3NLINIA.

Takum 06pasom, B xofe paboTbl ObiN co3aaH BUPTYyanbHbIN My3€el Ha CUCTEME YNpaBIieHUs COAEPXKUMbIM
Wordpress ¢ noMoLLbio web-tyHKUMOHaNa ans 03HaKoOMMeHUs 1 u3yveHnst YepHobbINbCKo kaTacTpodbl.

Cnncok ncnonb3oBaHHbIX NCTOYHUKOB:

1. Co3gaem ceown cant Ha WORDPRESS. / A. 'payeB. — M.: sgatensctBo «[ntepy», 2013. — 272 c.
2. Habrahabr [OneKTpoHHbIN pecypc]. — SneKTpoHHble AaHHble. — Pexxum goctyna : http://habrahabr.ru/
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KOMIMbIOTEPHAA CUCTEMA YNPABJIEHUA TPY3ONEPEBO3KAMMU

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

nebosuy B.K.
Ezopos B.B. — cmapuwuti npernodasamerb

Llensto pabotel aBnsetca pas3paboTka MpoOrpaMmHOrO  MOAYNs  YMNpasfieHWs  rpy3ornepeBo3kamu,
npegHasHa4YeHHoro Ans ynpoleHus paboTbl ¢ 6a3aMn AaHHbIX UMPMbI U ANS NPeAoCTaBleHNs NepeBo3yvnkamM
6onee getanebHON MHOPMAaLMK O rpy3onepeBo3Kax.

B nporpamme peanusoBaHO ynpasneHune 6a3aMu  JaHHbIX TPAHCMOPTHOW FOFMCTUYECKOW KOMMaHUW.
TpaHcnopTHas nOrncTUKa 3aHMMaeTCa MNMNaHMPOBaHMEM W OTCREXWBAHWEM TPAHCNOPTUPOBKW rpysa, Takke
3aHMMaeTcs odopmneHneM OOKYMEHTOB Ha rpy3. B COBpeMeHHbIX YCroBMSAX TPaHCMOPTHBIE KOMMAHWUM [OSDKHbI
nepecMoTpeTb XapakTep CBOEeW KOMMEPYEeCKOM W MPOM3BOACTBEHHOW AEeATErbHOCTW, HanpaBuB €e Ha aHanus,
n3yyeHue 1 yaoBneTBopeHue cnpoca notpebutenen ycnyr. HoBble SkOHOMUYECKME yCnoBus, HOPMUPOBaHNE pPbiHKa
TPaHCMOPTHBIX YCNyr, MOSIBIEHWE W YCUMEHWe KOHKYPeHUUW Mexay npeanpusTuamy TpaHcrnopTta npegnonararoT
aKTUBHOE nsyyeHue onbITa
dYHKUMOHMPOBaHNA  TpaHcnopta C
Texamsackos ssemp cacrese: onpefeneHnem ero ponu n Mecta B

/ \ cucTteme. Ha OCHOBaHUK
Ceprep HIIP-Sapocss Kanert NPOBEAEHHOro  MUCCrneaoBaHnsa  Obin
i ' Kosmmeorep ] paspaboTaH Moaynb  ynpaBneHus

[ rpy3onepeBoskamm, OCHOBHBIMM
([ sesowmx ] [ oncpamomman cncrena | 3afjayamMm  KOTOpOro  sBRisieTcs

[ TIporparmHetit KOMIITEKC ]

ynopanodyeHHoe XpaHeHune

Peayer J Nnonb30BaTeNbCKMX AaHHbIX, BbICTPbIi
M NPOCTOM [OOCTYm K [daHHbIM.
Bsamogeficrae xmenta Monb3oBaTenb MMEEeT BO3MOXHOCTb

< cucTeMOH

co3gaBaTtb CcBOW YHUKanbHbIN
CpeacTsa BEOA2/BEIBOAA o

nepeyeHb CyLHOCTEN U UMETb K HUM
NonHbIN AocTyn. Tak e BO3MOXHO
\ / nobGasneHve nonb3oeaTenei c
pasHblM  YpOBHEM  JocTyna K

WMHopmaLmu. Bcsa BBOAUMaAS
[ Heaosex-omepatop ] nonb3oBaTenem NHopmauus
npoxoauT NPOBEPKY.
PaBouar cpeaa WHdpopmaunoHHas cucrema
nossonseT oTcneauTb
rpy3onepeBo3ky oT aTana
dpopMMpoOBaHUA [JOroBopa Mexay
3aKa34MKoMm [ dnpmon no

Oceeménnocts

Iy

Memxpoxmaar

3aKpbITMA cOernku. JTiobon

S, pykoBOAUTENb NPeanpuUATUS WNu
COTPYAOHMK cMOXeT

Bu6panus CaMOCTOATENbHO COCTaBUTb

pelweHus, Trae KaxAbld  MyHKT
BbIMONIHEHMSA 3asBKW, AOCTYNeH B
NMOHSATHOM uHTepdence ana
noboro nonb3oBaTtenst CUCTEMON.

OIeKTPOMarHHTHOE HSTydeHHe

NN T
—JJ_J J_J_J

Puc.1 - CTpykTypHasi cxema cuctemsl

B xopge paboTbl npoaHannavpoBaHbl PyHKUMM MPOrpamMMHOro KOMMnekca, pa3paboTaHbl anropuTmbl paboThbl
nonb3oBaTenen, CUeHapuin MHPOPMALMOHHOIO B3aUMOLEWCTBUS YerloBeka M NepCoHarbHOro KommnbtoTepa. [Ans
peanu3dauun cuctembl Obina umcnonb3oBaHa nnatdopma ASP.NET, das3bik nporpammupoBaHus C# n cuctema
ynpaerneHvsa 6asammn gaHHbix MySQL. Pa3dpaboTaHHbIi NporpaMMHbI KOMMNEKC NpeacTaBnseT cobown normyHoe u
3aKOHYEeHHOe nNporpaMmMHoe obecneyeHue.

Takum o00pasoB, cos3gaH MoAyfb YNpaBrieHus rpysonepeBo3kamu, MpeAHa3HayeHHbI Ans  ynpoLeHus
paboTtbl ¢ 6asamu gaHHbIX MPMbI U ANS NPeAoCTaBleHns nepeBo3yvkam bornee AeTanbHOW MHMOPMaLuM o
rpysonepeBo3Kax.

Cnncok NCMonb30BaHHbIX UCTOYHUKOB!
1. LUWyneiko, N.I'. Teopusi n NpaKTyKa MHXEHEPHO-MCUXONOrMYECKOro NPOEKTUPOBaHUS 1 KCMEPTM3bI: y4ebHO- MeToanYeckoe
nocobue k npakTuyeckum Bugam 3aHatum — Munck: BI'YUP, 2009.
2. Epemeesa J1.3. TpaHcnopTHas noructuka: y4ebHoe nocobue — ChikTbiBkap: CINNA, 2013.
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W3MEPEHVE AUHAMWYECKNX BUOCTEKITOB
B AMATHOCTUKE 3ABOJIEBAHUN KOXXN YENTOBEKA

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

lopdelyyk T. B., 3asaykuu . A.

MexeHHas M. M. — K. mexH. Hayk, OoueHm
Huk C. K. — kaHO. ¢bus.-mam. HayK, doueHm

Ontuyeckne MeToAbl SABNSAIOTCA MNEPCMNEKTVBHLIM WMHCTPYMEHTOM AMAarHoCTUKM 1 neveHus 3abonesaHui
Yyernoseka BCMEACTBME MPUCYLUMX MM NPeumyLlecTB: BECKOHTaKTHOCTb, BblCOKash TOYHOCTb W YyBCTBMTENbHOCTb,
AVNCTaHUMOHHOCTb, BbICOKOE MPOCTPaHCTBEHHOE pa3peLleHre 1 BOCMPOM3BOAMMOCTb pe3ynbTaToB namepenun [1,2].

HeunHBasuBHble chekn-onTUYeckue MeTOAbl AWArHOCTMKM OCHOBBLIBAIOTCA Ha aHanu3e napameTpoB
AVHaMMYeCcKoro Cnekn-nons, kotopoe obpasyeTtca B pesynbTate MHTEPMEPEHLMN OTPAXKEHHOTO UMM PacCesHHOro
61006 BLEKTOM KOrepeHTHOro usnyyeHunsi. Cnekn-none B NAOCKOCTU HabnogeHns hopMUpyeT KapTUHY, COCTOSALLYIO U3
MHOXeCTBa CrekfnoB (NATEH), MHTEHCMBHOCTb cBeTa M opMa KOTOpbIX MEHSATCA MpW Hannium B ObbekTe
ABVXYLLMXCS paccemaTenen. [pn aTom BbICTPOTa CMEHbl HOBbIX peanu3auui Cnekn-kapTuHbl (AMHaMuKa CreknoB)
3aBVCUT OT CKOPOCTW ABWKEHUSA paccemBaTtenen.

Koxa kak 6uonornyeckas TkaHb npefcraBnseT cobon ONTMYECKYI0 HEOAHOPOAHYH MOrMOLLAoLLY0 Cpeay.
Mpy ocBelleHnn KOXK NnasepHbIM M3ydeHnem OopMUpYyeTCs Chekr-none — pesynbTaT KOTEPEHTHOro CrOXeHWs
3MNeMeHTapHbIX BOIMH, pacCesHHbIX Ha ABMXKYLLMXCA YacTuLax KneTtok MOKPOBHOW TKaHW (gepmwuca, anugepmuca) u
KNeToK KpoBM (B MepBYylo oyepedb aputpounTtoB). OnTuyeckne CBOMCTBA AEPMbl U CKOPOCTb KPOBOTOKA 3aBUCHAT OT
MHOXeCTBa MNaTornormyecknx akTopoB, TakMx Kak rMno- W runepTepmusi, MNocTTpaBMaTMyeckoe HapylleHune
KPOBOCHabXeHWs KOHeYHoCTen, anabeTnyeckas MMKpoaHrmonaTus, akaema, OHkonormyeckme 3abonesaHus koxu. B
CBSI31 C 3TUM u3MepeHne BMoCNeKNoB KOXM LienecoobpasHo NCNonb3oBaTh ANA AMArHOCTUKM COCTOSHUSI OpraHn3mMa
buonornyecknx TkaHen venoseka. B pgaHHoi paboTe nmpeacTaBneHbl pesynbTaTel NpUMeHeHus pa3paboTaHHOro
aBTOpaMu YCTpPOWCTBA AUHAMUYECKOTO U3MepeHusi BUOCMEeKnoB Ans 3KCNPEeCcC-AUNAarHOCTUKM COCTOSIHUSA KOXHOTO
NnokpoBa 4enoseka [2].

Memoduka npoeedeHusi uccredosaHull. YCTPOWNCTBO [AMHAMUYECKOrO W3MepeHus OMOCMEKNOoB  KOXM
peanun3oBaHo Ha 6ase nasepa (3 mBT, 660 HM) M ckopocTHOW kamepsbl. [1porpammHoe obecnedeHne BbINOMHAET
pacyeT 3HAYEHU KOHTPACTHOCTM OWOCMEKNOB ANA KaKOOoro nuKcens BuaeomsobpakeHus u  Busyanusaumio
NOMyYeHHbIX AaHHbIX.

[MpoBegeHbl uccnegoBaHUst  yvacTka KOXM 4yernoBeka pasMepom 1x1  CM, WCXOOHOe COCTOsiHUe
COOTBETCTBOBANIO HOPMe, AJanee y4acToK KOXW MOABEprcs MexaHn4YeckoMmy BO34eNCTBUI0. MOHUTOPUHI COCTOSHUA
obbekTa oCyLeCTBMAANCA OT MOMEHTa UCXOQHOIO COCTOSIHWSA, NMPY MEeXaHNYeCcKoM BO3AENCTBUMU U B Nepuog 5 MuHyT
rocre Hero.

Pesynbmambi uccriedogaHuli. VICXOOHOE COCTOSIHME Yy4acTka KOXW XapaKTepusoBanoCcb paBHOMEPHbLIMU
nynbcaunsmMu KpOBOTOKa Ha BCel noBepxHOCTW (pucyHok 1,a). Mocne mexaHu4eckoro BO3AeNCTBUS Habnogancs
o4ar MOCTOSIHHOIO CBeYeHus B 06nactu Hambonbluero noBpexaeHus MOBEPXHOCTHOro nokposa (pucyHok 1,6). C
TEeYeHVeM BPEMEHUN OYar CBEYEHNS Ha UCCreyeMOM Y4YacTKe KOXWU yBENNYNNCS (PUCYHOK 1,B).

a) 6) B)

Puc. 1 — Cnekn-n3obpaxeHusi nocrne o6paboTku: ANs KOXM B UCXOAHOM COCTOSIHUM (a); NOCIe MEXaHUYEeCKOro BO34eNCTBUS
(6); yepes 5 MMHYT Nocne MexaHN4Yeckoro Bo3aenCTBus (B)

PeSyJ'IbTaTbI nccnegosaHun noarteepXaarT 3(*)¢)€KTI/|BHOCTb npoBeaeHnd aKkcnpecc-gnarHoCTUKM COCTOAHUA
KOXXHOIFo NOKpOBa 4esioBeKa, a TaKxe MNOo3BONAKT OCYLIECTBIATbL KOHTPOI1b SCbeeKTVIBHOCTI/I TepaneBTUYEeCKNX
npouenyp. I'IonyquHble OaHHble npeacTtaBnAaAldT UHTepec OnA WHXeHepoB U Bpaqeﬂ, cneunanmsnpyrowmnxca B
obnactu pa3pa60TKV| CUCTEM AMArHOCTUKU U fieYeHns 3aboneBaHmnin KOXN.

CnnCoK MCNOSb30BaHHbIX UCTOYHUKOB:
1. [Jwuk, C. K. llazepHo-onTuyeckne MeToabl U TEXHUYECKME CPeacTBa KOHTPONSst (OYHKLIMOHAMNBHOMO COCTOSIHUSE 61006 BHEKTOB /
C. K. Ouk. — MunHck : BI'YWUP, 2014. — 235 c.
2. WrnpwHangep, K. KO. CoBpeMeHHble HEMHBA3MBHbIE TEXHOMOMMKN BM3yanu3aumu B gepmartonoriu / KO. 1O. WrupwHangep,
A. B. MuHueHko, O. P. KatyHuHa, A. P. 3y6apeB. — BecTHuk gepmatornorum 1 seHepororuu, Bbin. Ne5, 2011, ¢. 41-53.
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MCIMNOJIb3OBAHUE METOOA FIEPCOHA)VKEVI anA Co3aAHUA
LNOPOBbLIX UHTEP®PENCOB

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

LeopHuk A.A., lNyxoea [.J1.
Teneeo A. B. — accucmeHm, Maaucmpamypa

B cBA3M ¢ pa3BuMTMEM Hay4HO TEXHWYECKOro Mporpecca, U nosisfeHne 6ecyYNCreHHoro KonmM4ecTsa pasnmyHbIX
LUMPOBbLIX MHTEPdECOB MOXET Moka3aTbCs, YTO AN CO34aHMs YCMELHOro Ha pbiHKe LmdpoBOro MHTepdenca,
KOTOpbIN MpM3BaH YOOBMETBOPUTb CaMyl0  LUMPOKYID ayAUTOpWIO  MOMb3oBaTenel, HyXHO caenatb ero
PYHKLMOHANBHOCTb Kak MOXHO Goree LUMpoKomr, 4To Bbl MPMCNOCOBUTL ero Kk noTpebHocTam BonbluMHCTBA Modew.
OpHako aTta norvka nopoyHa. Jlyywmn cnoco6 ycnewHo yaoBneTBOpUTb HYXKAbl LUIMPOKOW ayAuToOpun — NPOEKTUpoBaTh
ANS KOHKPETHBIX TUMOB MAEN C KOHKPETHLIMW NOTPeBGHOCTAMMN.

MepcoHaxk npeacTaenseT cobon JOKYMEHT C OnuMcaHMeM TUMUYHOrO MpeAcTaBuUTens LEneBov ayauTopun.
[MepcoHaxun MOryT NpUMHECTV 3aMETHYIO MONb3y MPOEKTHOW KOMaHAe, 3auHTepecoBaHHbIM nMuaM 1 3akasdnkam. Mpu
HanMuuM TLWATENMbHOTO OMUCAaHWS, OCHOBAHHOMO Ha pe3ynbTaTax WCCNedOoBaHUNA, OHW JaloT OYeHb SCHoe
npeAcTaBrneHve O Nofb3oBaTeNsax canTa v NPUIOXeHNs — BMNOTb A0 KapTWHbI TOTO, KakMM MMeHHO ByaeT npoLecc
MCnonb30BaHNs.

MepcoHaxwu AensaTca Ha ABa Tuna:

® MapKeTVHroBble NepCOHaXW, MOAENUPYIOLLME MOTUBALMIO A5 MOKYMNKY;

® MHTEPaKTMBHbIE NEPCOHAXM, MoAenupyoLime byayLiee noBegeHne nonb3oBaTenen.

MepcoHakn NoMoratT NPOEKTUPOBLLMKaM OnpeaensaTb, YTO AOMKEH AenaTtb NPOAYKT U KakuM JOSMKHO ObiTb
ero noesegeHve. Llenn n 3agaum nepcoHaxen obpasyloT yHOAMEHT AN NPOEKTUPOBaHMA. Tak e AaHHbIN METOZ
nomoraetT paspaboTumkam obWaTtbCA C  3aMHTEPecoBaHHbIMM  nnuamu,  paspaboTtyMkamn U ApYrUMK
MPOEKTVMPOBLLMKaMKN, [AOCTUraTb B3aWUMOMOHMMAHWA W COMfacMsi B BOMPOCax MPOEKTMPOBaHWS, OLeHuBaTb
3 eKTUBHOCTL peLueHnii. Ha nepcoHaxax MOXHO UCMNbITbIBaTb NPOEKTHbIE peLleHns B npouecce Mx hopMUpoBaHns
Tak, CIOBHO Bbl MOKa3blBaeTe X pearnbHbIM MoMb3oBaTensm.

Kpome TOro, nepcoHaxu no3BONSOT pelwnTb TPW KrtoyeBble Npobrnembl NPOEKTUPOBaHWSA, BO3HMKAOWME Mnpu
paspaboTke npogykta. BoT 3T1 npobnemsi:

¢ Npobnema NnacTUIMHOBOTO NoMb30BaTeNs;

e NpoeKTMpoBaHue nog cebs;

¢ MPOEKTUPOBAHME B pacyeTe Ha UCKIIOYMTENbHbIE CUTyaumu;

[na adpheKTMBHOrO NPOEKTUPOBAHNA HECKOMNbKMX LMdPOoBbLIX nHTepdencoB [1-3], HyxeH Habop nepcoHaxew,
KOTOpble CO34alTCA Ha OCHOBE UCCNEAoBaHUIA, OXBaTbIBaIOLLMX KOHTEKCTbI UCMONb30BaHNA BCEX 3TUX NPOOYKTOB. JTO
npvBegeT He TOMbKO K yBenuyeHuto Macwtaba WccnefoBaHuii, HO M K Gornee cCnoxHow npobneme BblSBNEHUS
ynpasnsieMblX U CBA3HbIX HAabopoB LIabroOHOB MOBEAEHWs, AeWCTBUTENbHbIX AN BCeX KoHTekcToB. Owumbkon Gyget
cyuTaTtb, YTO ABa NONb3oBaTens, NPOoSBSAIOLLMX CXOAHOE MOBeAeHVEe B OTHOLLEHUM OHOrO MpoAaykTa, OyayT cxogHo
BECTU cebs1 1 B OTHOLLEHWUM ApYroro. Takum obpa3om, Yem Gorblue NPOoAYKTOB Bbl NblTaeTeCh OXBATUTL, TEM CIOXHEe
COXpaHsTb YETKOCTb U CBA3HOCTb Habopa NepCcoHaxen, MPeAcTaBnsaoLwero pasHoobpasme HacTOSALWMX NONb3oBaTeNew.
Takvum 006pa3oB, B GOMbLIMHCTBE Cry4aeB Mpu paspaboTke pasnuuHbIX NPOAYKTOB CrneayeT u3yyaTb UM co3gaBaTb
CaMOCTOSITENbHbIX MEPCOHAXEN.

[MoBegeHne kaxgoro 4yenoBeka OMpedensieTcs ero MOTMBaMW; HEKOTOpble OYeBMAHbI, HO MHOTME CKPbITbI.
KpaliHe BaxkHO, 4TODbI NEpPCOHaXM OTpaxanu 3TW MOTMBBLI — B BMAe onucaHuns uenew. [Nepeuncnexnue uenen Hawmx
nepcoHaxen (Mx mMbl 6onee nogpobHo 06CyAUM B OCTaBLUEWCS YacTu rMaBbl) — 3TO KpaTKoe onncaHue MOTUBOB, He
TOMbKO OTCbiNalolee K OnpeAeneHHbIM LwabnoHam WCMOoMb3oBaHUs, HO W OOBACHSIOLWEee CylecTBOBaHWe
onpeperneHHbIX WabnoHoB noBeAeHus. MNMoHMMaHne Toro, movemy Monb3oBaTesb BbIMOMHAET Te UMM MHble 3adauw,
AaeT NPOEeKTUPOBLLMKaM XOPOLLIYIO BO3MOXHOCTb YCOBEPLLEHCTBOBATL CrOCOObI PeLLeHns aTUX 3aday unu gaxe BoBCe
UCKITIOYNTB 9TW 3a4a4M Ha MyTV JOCTUXKEHMSA BCE TEX XKe Lenen.

B cBoe Bpems MeToa nepcoHaxer akTMBHO MCNOMb30Bancst AN Co3faHusa cTpaTternmn pa3paboTtku Be6-canToB 1
MO6MNbHBIX Npunoxenun. OgHako HekoTopble nNpeactasuteny UX-coobliectsa 3adBNsIOT, YTO OT NEPCOHaXeN Tenepb
MOXHO OTKa3aTbCH, bnarogapsa OOCTYMHOCTU OYEHb TOYHbBIX KOMMYECTBEHHbIX AAHHBLIX O NOBEAEHUN MNonb3oBaTenen un
NOSIBMIEHNIO HOBbLIX METOAOB NPOEKTUPOBaHUS LIMAPOBLIX MHTEPKENCOB.

Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB!
1. [OnekTpoHHbIN pecypc] // Pexxum goctyna : URL : http://usabilitylab.ru/blog/pol-bryan/
2. Pacc YHrep, KaponaiH Yengnep UX-gu3anH lMNpakTuieckoe pyKOBOACTBO MO NPOEKTMPOBAHMIO OMbiTa B3ammogenctsusi / Pacc
YHrep, KaponaiiH Yenanep //N3gatensctBo «Cumony, 2010 r. — 324 c.
3. AnaH Kynep, Po6ept PeiimaH, [JaBua KpoHuH AnaH Kynep 06 uHTepgeiice. OCHOBbI NMPOEKTUPOBaHWs B3ammoaenctaus/ AnaH
Kynep, Po6ept Periman, [asua KponuH // U3paTtenbctBo «Cumsony, 2009 r. — 282 c.
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MHXEHEPHO-INCUXOJIOM'MYECKOE OBECIEYEHUE
MHTEPHET-NMOPTAIA

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Heskw A.K.

Kpuwmornosea E.A. — doueHm kaghedpbi UMud, kaHOuGam mexHUYEeCKUX HayK

Llenbto paboThl iBNsieTcsl pa3paboTka CUCTeMbl MHTEPHET-MopTana Ha NpuMepe YHUBepcanbHON TOProBo-
HOBOCTHOW nnowaaki. OCHOBHOW 3afjayert CUCTEMbl SIBMSIETCA CoAeicTBuMe 3(PEKTUBHOMY pasBUTMIO pbiHKa
BbIGpaHHOl oTpacnu Pecny6nuku Benapycb Yepes BHeapeHMe MHHOBALMOHHBIX MOAXOA0B K BeAeHuio BusHeca u
co3aHve eanMHOro MHAMOPMaLIMOHHOTO MPOCTPAHCTBA, B paMKax KOTOpOoro 6yayT YCreLwHo B3auMOAENCTBOBaTL BCe
€ro Y4aCTHUKM.

WHTepHeT-nopTan

P e

HOBOCTM M aHaNWUTHUKA

MapkeT

OTpacnb B iMuax m
Komnaxuu ®OTO U BUAEO Grom

TeHaepbl n MeponpuaTKa dopym
ob6bABNEHMA

Puc. 1 — CTpykTypHas cxema MHTEpHET nopTtana

MpoToTnn peanu3oBaH C MOMOLLbD Axure — MPWUIOXeHUs AnA ObICTPOro Co3gaHus NPOTOTMMNOB
nporpaMmMHoro obecneveHusi. Co3gaHve WHTepHeT-noptana BKM4YaeT paspaboTKy WHTEpPakTMBHOMO mpoToTMna
canTta, npefcrTaBndowero coboli MakeTbl, B KOTOPbIX OTPaXeHbl OCHOBHbIE PELUEeHUs: CTPYKTypa caunTa;
YHKUMOHAN; NPMHLUMN HaBuraummn; pa3meTtka CTpaHuL.

Takum obpasom, B xoge paboTbl pas3paboTaH WMHTEPHET-NopTar, BKIIOYAKLWMA CHOBHbIE CEPBUCHI
WHTEpHeT-nopTana: MapkeT (ToproBas nroLliagka c katanoramu TOBapoOB), KOMMNaHWW (Katanor KoMnaHui), TeHaepsbl
n obbaBneHus (becnnatHbix 0OBABNEHWA O MOKyMKe, npoAaxe, obMeHe TOBapOB W YCIyr), HOBOCTW U aHanuTuka
(HoBoCTW, CTaTbM M NybnMKauun crneumanucToB), oTpacib B fvuax M 6rnory (aBTopckMe KOMOHKM M maTtepuanbl),
MeponpuaTus (kaneHaapb OTPAacneBblX BbICTABOK, CEMWHAPOB WM KOHdepeHuuit), oTo n Buaeo (poTtooTyeTbl u
BMAeO0 0630pbl KIMOYEBbIX MEPONPUATUI OTpacnu), a Tak xe opym (06MeH MHeHUAMM NO akTyanbHbIM BONpPOcaMm C
aKcrnepTamu 1 npegcTaBUTENs MmN BolbpaHHoM cdepsl).

Cnmncok Mcnonb3yembIX UCTOYHUKOB:
1. Kpuctnan Oapu, Omunuax banaxnecky. PHP n MySQL: co3paHune uHtepHeT-marasmHa. — Mockea: M3a-8o «Bunbsimey,

2015. —544c
2. Y4yebHuk Axure [OneKTpOHHbI pecypc]. — OneKkTpoHHble pfAaHHble. — Pexum pgoctyna:  http://al-

gor.ru/index.php?option=com_content&view=article&id=76&Itemid=25

17



52-9 Hay4YHas KOHgbepeHyus acrnupaHmos, MazucmpaHmos u cmydeHmos bI'YUP, 2016 e.

YNPABJNEHUE KA3YANNIbHOWU BUOEOUIPON HA MOBUITbHOM
NMIAT®OPME

Benopycckuli eocydapcmeeHHbIl yHU8epcumem uHgopMamuKku U paduo3nekmpoHUKU
2. MuHck, Pecnybnuka benapycb

HeweHs C.A.
KanaHdapoe A.U. — accucmeHm kagpedpbi UMud

Llenbto paboTbl SiBNSETCA ynpaBneHve kasyarnbHON BUAEOUIPON Ha MoOunbHoOW nratdopme. YnpaBneHune
noapasfensieTcs Ha Tpy nocrefoBaTenbHbIX aTana: pa3paboTka, TecTupoBaHve 1 nybnvkaums (puc. 1). B kavectBe
Mo6unbHOM nnaTdopmbl BbibpaHbl YCTPOMNCTBa NoA YNpaBreHWeM onepaunoHHon cuctemsl (ganee — OC) Android.
Llenbio pa3paboTkn siBNSEeTCA co3daHWe BUOEOWUrpbl, €€ TECTUPOBaHME B CUCTEME «YENOBEK-MalLuHa-cpeda», a
Takke W3ydeHwe LUeneBon ayavTopuv Ans Nydwen OnTMMM3auuMu MoA KOHKPETHOro nonb3oBaTtens B MOMEHT
nyénukaumm.

MobunbHas Bugeourpa, no CBOeMy Tuny sBnsieTcs MobunbHbIM npunoxexHnem ans OC Android [1]. B
KayecTBe OCHOBbl Ans Bugeourpbl BblIOpaH KkpoccnnaTtopMeHHbIi urpoBon aswxok Unity 5 [2]. OgHa u3
ocobeHHocTeln Unity 5 3akniodaetca nogaepxke cpasy HECKONMbKUX A3bIKOB MpOrpammupoBaHus, Takux kak: C#,
JavaScript n Boo.

Unity — 3TO WMHCTPYMEHT ONns paspaboTky ABYX- U TPEXMEPHBbIX MPUMOXEHUA u urp, paboTarolwmin nofa
onepauunoHHeiMn cuctemamm Windows, OS X. CosgaHHble ¢ nomolwbto Unity npunoxeHuss pabotaioT nog
onepauunoHHbiMn cuctemammn Windows, OS X, Windows Phone, Android, Apple iOS, Linux, a Takke Ha WrpoBbIX
npucTtaekax Wii, PlayStation 3, PlayStation 4, Xbox 360, Xbox One [3].

[na nybnukaumn Bugeovrpbl ncnonb3oBanuck cepeuckl Google (Google Play, Google Payments).

YnpaBneHne NpoeKTom

Pa3pa6oTka Tectuposarue My6amkauma

Bobi6op ceTTuHra Cospaanve Gokyc-rpynmbl OnpeseneHue Lenesoit ayauTopum

CospaaHue mexaHnku BbiAserve ownbok OnpegeneHme OCHOBHOTO pernoHa

Cospanve Ul Yctparenme ownbok AZantauus nog pervoHs!

Co3paaHue UrpoBbix moaeneit ApanTtauua noj KOHeYHOro Nosb3oBarensa Anantauua Ul nog KOHEUHOro nosb3osaTens

AHUMaUmA 1 3BYK

Cuctema B3aumoaencTena BHYTPEHHUX
KOMMOHEHTOB

C6opka npoekTa

Puc. 1 — Cxema B3anmoaencTsus aNeMeHTOB yrnpaBneHns

CyTb BuOeoOUrpbl 3aKnyaeTcs B BM3yanu3auuum MCUXOMOMMYECKOro 3KCMepUMEHTa Ha onpeaeneHve
TOYHOCTM W CKOPOCTM MPUHATUS pelueHus. [onb3oBaTento (Mrpoky) Kaxable Mon CeKyHabl NpefocTaBnsieTcs
onpeaenéHHoe KONMM4YecTBO OOBLEKTOB, U3 KOTOPbIX €MY HYXXHO BblOpaTb Tonbko noaxopswme. Kaxaple 30 cekyHn,
YBENNYMBAOTCSI CKOPOCTb MOSIBIEHMS OOBEKTOB, 06LLee KONMM4YecTBO OOBLEKTOB, a Takke AobaBnsawTcs apyrue
pa3HOBMAHOCTM He noaxoasawmx o6bekToB. MNpu BbIbOpe noaxoasiero obbekTa Nonb3oBaTens 3apabaTbiBaeT OavH
6ann. Mpu BbiIGope Henoaxoasero obbekTa, NoNb3oBaTeNb TEPSET OAUH, TpY U NATb 6annos. Tak e cyllecTByeT
cucTeMa MOOLUPEHUA N HakaszaHWA. [TOMUMO OCHOBHbLIX OOBEKTOB, HA SKpPaHE MOSIBMNSATCA OOMOSTHUTENbHbIE, TakMe
Kak: 06beKkT 400aBNAIOLWMI BO3HArpaXKaeHe n o0bekT, 3aBepLuarLLas urpy. 3a Kaxabivi NponyLEeHHbI NOAXOAALLMMA
YCNOBUAM OOBEKT OTHUMAaeTCa oaHa (M3 TPEX) nonbIToK. [py HyNeBOM KONMMYECTBE MOMbITOK — Urpa 3akaH4YMBaETCS.
MTorom akcnepumeHTa SABNsieTCst 3aBEPLUEHNE UIPbI C NPeaoCTaBNeHMEM CHETA BEPHO BbIOpaHHbIX 0O LEKTOB.

Takum 06pa3om, B xofe paboTbl co3gaHa, MpoTecTMpoBaHa M onybnvkoBaHa KasyarbHasi Bugeourpa Ha
mMobuneHol nnatdopme nog ynpaeneHwe OC Android, paspabotaHHas Ha 6ase urposoro aswxka Unity 5 ¢
ucnone3oBaHvem C# u JavaScript B kayecTBe s13bIKOB NMPOrpaMMmMpoBaHusA. Ha aaHHbIM MOMEHT pabovas Bepcusi
BUAEONPBLI pacnpocTpaHsieTcs B 6ecnnaTHOM gocTtyne.

CnmncoK MCcnonb30BaHHbIX MCTOYHUKOB:
4. https://www.android.com/ [SneKTPOHHbIA NCTOYHNK]
5. http://unity3d.com/ru/ [OneKTPOHHbI NCTOYHWK]
6. https://ru.wikipedia.org/wiki/Unity_(1rpoBoi_ABwKoK) [NeKTPOHHbIA NCTOYHNK]
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NCUXONOornAa BoCnPUATUA LLUPUDPTA TEKCTA

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

/[po3doe B.C
BatiHwmedlH J1.A. — KaHO. rcuxono2u4eckux Hayk

CoBpemeHHasa Tunorpadvka xapakrepusyetcs MHoroobpasnem LwpudToB. Kaxapin wpndT MMeeT CBOE
Ha3BaHve, pasnu4yHble BapuaHTbl OCHOBHOMO BMAAa WM pUCYHKa. BaxHO, 4TOOblI pUCYHOK rapHUTypbl cnocobcTBoBan
packpbITUIO COAEPXaHUA HaAnNucu, a WpUMT NpUBNEKan BHUMaHWE YuTaTens 1 nomoran emMy cocpefoTOuUTbCS Ha
YTEHUM TeKCTa, BblAenan Hanbornee BaxHble acnekTbl. [JaHHas paboTa nocBsweHa NMOUCKY ONTUMAanbHOTO (C TOYKK
3peHUs MPaKTUYECKOro, 3CTETUYECKOrO U MCUXONOrMYECKOro BO3AENCTBMSA) LUpMdTa A5 KOHKPETHOW 3agayuu.

Bce rpynnbl wWpudTOB MOXHO pa3buTb Ha [Ba Kracca: BblgenuternbHble U TekcToBble. [lepBbie
MCMONb3YIOTCA NPW BbIAENEHNM KINOYEBBIX CNOB TEKCTa, a Takke B 3arofioBkax, noasaronoskax, norotunax. Bropeie —
npyv HanucaHuM OCHOBHOIO TekcTa. BbligenutenbHble WPUATbl — HAKMNOHHbIE (B TOM 4MCrE, PYKOMUCHbIE) U
OpHameHTUpoBaHHble. K TEKCTOBbIM OTHOCATCA mnerkouuMTaemble WpuUdTel — naTuHckMe (Hauboree ynobHble,
6rarogaps 3aceykam), a Takke pybneHbie n 6pyckoBble. BykBbl LLPUETOB, B OCHOBE KOTOPbLIX fleXaT NpsiMble NUHUA U
ocTpble yrnbl, 6onee y3HaBaembl, YEM MMEIOLLNE KPMBOMUHENHbIE aneMeHThl. Hanbonee yntaemon saBnaeTcs rpynna
NaTUHCKMX LWPUGTOB.

PasbopumBoCTb TekcTa 3aBUCUT OT pasmepa 3HakoB. OHM He AOmKHbI OblTb HW YepecHyp MEenKUMu, Hu
W3NULIHE KpynHbIMK. BennunHa wpudTa AomKHa COOTBETCTBOBAaTb PACCTOSHMIO, C KOTOPOro CpeaHecTaTCTUYeCKuii
YernoBeKk OObIMHO 4YMTaeT raseTy unuM XypHamn. B kayecTBe opuveHTMpa MOXHO MCMonb3oBaTb pas3Mmep LwpudTa,
KOTOpbIM HabupalTca pefakuMoHHblIe MaTepuanel Homepa. O6bIbHO 31O 8-11 1, pexe, 6- kernn. OgHako, 8- kernb —
MUHUManbHO yAOOHbIM Ana YTeHus. Jliogn «TepnsT» ero npu O3HaAKOMMEHWM C pedakUMOHHbIMKW MaTtepuanamu. B
peKnaMHbIX e TEKCTax CTOMT 06nerymMTb 3puTenbHyo Harpysky — B kadectse 6a3oBoro ncnonb3oBatb 10-1 Kernb.
Mpu ncnonb3oBaHMKM OONbLUMX MacCMBOB TeKCTa CriedyeT MMeTb B BUAy, YTO YeM OH Gonblue, TeM Gonblue JOMmKeH
ObITb 1 Kernb, @ He Ha0boPOT, Kak 3TO YacTo BCTpeYaeTCs B OTEYECTBEHHON NpakTuke. Ha yntaemocTb TeKkcTa Takke
BNMSIET ONMHA CTPOKM. YenoBek He MOXEeT JOMnro yAepXvBaTb CBOW B3rNsn 0e3 OpUEeHTMPOB — Havana WM KoHua
CcTpokn. OHM JOMmkHblI ObiTb B none ero 3peHus. Ytobbl AnvHa CTpoku Gbina noaxoasiuen, HeyTOMAsioWen, B
OCHOBHOM TekcTe, HabpaHHOM MUHMManbHO YAOOHBLIM PN TOM, KOMMYECTBO 3HAKOB He AOMKHO ObiTb Gonblie 40-
45. B ka4yecTBe OpPMEHTMPa MOXHO MMETb B BUAY OObIYHbIN ra3eTHbIV Habop — 27-35 3HakoB npu 8-m kerne.

. B. OBMHK B cBOMX paboTax paccmatpuBaeT Takke CnocoOHOCTb WpudToB "co3gaBaTe atmocdepy”. Y
Ka)Xgoro 4eroBeka, KOTOpbI BUOWT HaMWCaHHbIA WM HameyaTaHHbIi CUMBOM, BO3HUKAET onpeneneHHoe
BrieyaTtrieHme, 4yBCTBO. M rmaBHasa 3ajada AusaiHepa COCTOWUT B TOM, 4TOObl 06pas, co3faHHbIi Mpu MOMOLLU
WwpudTa, oTBEYan CMbICNy peknamHoro coobuleHns. CnegyeT OTMETUTb, YTO XyOOXXECTBEHHasi LLEeHHOCTb WpudTa
MOXET OnpeaensiTbCA ero aMoLMOHanbHbLIM BO3AENCTBMEM Ha YmTaTens. [Npy npaBunbHOM BbiGOpe rapHUTYpbI, Kerns
W T.0. rPaMOTHbIN Au3aiiHep MOXeT npedaTtb MNedYaTHOMY MPOAYKTY HYXXHbIA 3MOLIMOHAmbHbBIN OTTEHOK, cO34aTb
HeobxoammbIn rpadpmyeckmn obpas. CymTaeTcsi, YTO HEKOTOPbIE TUMbI LWPMATOB NepeaaroT cneumgmryeckme kayecTsa
N XapakTepucTuku. [lo yCTOABLUEMYCA MHEHUIO MHOTMMX SKCMNEpTOB, CTPOrME MNPSIMONIMHENHbIE W WPUATHI,
obraparome «MalMHHBIMUY, «TEXHUYECKMMU» KayeCTBaMu, MNpUBreKaTenbHee Ans MYXYMH, a Y >KEHLUUH
aBoputammn ABRAOTCA Gornee OKpyrnble U MbllHbIE LWPUEDTEI C BbIPAXEHHBIMU «XBOCTUKAMU». AHTUKBEHHbIE
wpudtbl TMNa Times, Times New Roman wun Palatino mMeHee onpegeneHHbl, MOCKOMbKY COYETaOT MYXKCKYH
aBTOPUTAPHOCTb C OpraHW4YHbIM, TYMaHUCTUYECKMM CTunem, Gonee npuTsratenbHbIM AN KEHWMH. [apHUTYypbl C
Gonblwmmn KpyrnbiMm BGykBamn «O» U «XBOCTUKAMWU» BOCMPUHUMAIOTCS KaK LPYKECTBEHHbIE U «4YEIOBEYHLIEY,
BO3MOXHO, MOTOMY, YTO WX HayepTaHue noapaxaeTt obpady yenoBedeckoro nuvua. [MpaAMonuHenHble n yrnosaTble
WpUTLI aCCOLMMPYIOTCA C HEMPEKITOHHOCTBIO, XECTKOCTBIO; OHW XapaKTepu3ylTCA XONMOAHOCTbLIO, 6e3nnkocTbio n
MEXaHUCTUYHOCTLI0. B TepMuHax ncmxoaHanmaa ux onpenensioT TakMe BbIpaXeHus, Kak « 3MOLIMOHAanbHO 3aXaTbliny.

BbiGop WpndTOBOM rapHUTYpPbI OCYLLECTBNAETCA C Y4€TOM acCOLMATUBHBIX KpUTEPUEB, rAE NeYaTHbIN TEKCT
M camo coaepxaHue (coobLueHve) JoMonHsT Apyr Apyra. Bocnpuatue wpndToBOro coobLUueHNs NpoMcxoauT Ha
0CO3HaHHOM W NOACO3HATENbHOM YPOBHE. B BoCMpuaTAM TekcTa, U WpudTa B YAaCTHOCTU, Y4acTBYHOT BCE ANIEMEHTbI
NMCUXMKM YEMNOBEKA W COCTaBISAOLLME YMCTBEHHON AESATENBLHOCTW, NO3TOMY, YeM Bornblle ayauTopusa YuTatenemn, Tem
MeHbLLE HEOAHO3HAYHOCTU LOIMKHO ObITh B LWPMETOBOM peLleHnm, popma GykB gormkHa ObiTe Gonee TpaanLUOHHON,
CTaHOapTHOW. YuuTbiBasi MOCTABIEHHbIE 3aJayu B peLUeHUU «LpUATOBBIX apXeTurnoBy, Au3ariHepy Heobxoaumo
uckaTb 6anaHc Mexay NpakTUYeCKUM U 3CTETUYECKUM, NMCUXOTOrMYECKMM.

CnmMcoK MCNoMnb30BaHHbIX UCTOYHMKOB:
HaszanHuk, A. [OnekTpoHHbI pecypc)/ A. HasanHuk// Pexxium goctyna:  http://www.nazaykin.ru/_illu_fonts.htm
OsuHk I".B. Moga B wpndpToBom ansaiHe. M.: KnxHasi nanata, 1991. —128 c.
ApHxenm P. VckyccTBo n BusyaneHoe BocnpusTue. M.: MNporpecc, 1974. — 395c.
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NMPO®ECCUOHAIIbHbIE 3ABOJIEBAHUA, BbISBBAHHbIE
BO3AENCTBUEM HA YEJNNOBEKA LUYMA

Benopycckutl 2ocy0apcmeeHHbIl yHUsepcumem uHGOpMamuKku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapych

Eecmacpbes I, B.
lopdelyyk T.B. —Maz2ucmp mexHu4eckux Hayk, accucmeHm

OkcnnyaTtaums COBPEMEHHOro MNPOMbILLIEHHOrO 06opyaoBaHMS M CPeAcTB TpaHCMopTa COMpOoBOXAAETCS
3HayuTerNbHLIM YPOBHEM LWyMa M BMOpaLun, HEraTMBHO BNUSIOWMX HA COCTOSHUE 340p0oBbs paboTtarowmx. C Touku
3peHuss GesonacHocTM Tpyda wWyM W Bubpauus — ogHM K3 Haubonee pacnpoCTpPaHEHHbIX BpeOHbIX
NPOu3BOACTBEHHbIX (PaKTOPOB Ha NPOM3BOACTBE, KOTOPble NPU OMpederneHHbIX YCMOBUAX MOrYyT BbICTYNaTb Kak
onacHble NPON3BOACTBEHHbIE (DAKTOPbI.

Crolikvne n3mMeHeHus cryxa BCrneacTsme BO3AENCTBUA LWyMa, Kak MPaBumo, passmBatoTcs megneHHo. Hepeako
UM MpeALuecTByeT aganTaums K WyMmy, KOTopas XapakTepusyeTcs HEeCTOWKMM CHWXEHWEM Cryxa, BO3HMKaoLyM
HernocpeACcTBEHHO MOCIe ero BO3AENCTBUS U MCYe3aroLWwmM BCKOPe Mocne npekpalleHns ero genctems. HayanbHble
NposiBMEeHNs NpoheccnoHanbHOM TYroyxoCTy Yallie BCEro BCTPeYaloTes y nnL, Co cTaxeM paboTbl B YCOBUAX LUyMa
okono 5 net. Puck notepu cnyxa y paboTtalowmx npu gecAtuneTHer NpOAOIDKMTENBHOCTU BO3AEWCTBUA Luyma
coctasnset 10% npu yposHe 90 ab (wkana A), 29% — npw 100 b (wkana A) n 55% — npu 110 b (wkana A)

®PyHKUMOHANbHbIE HapyLIeHWUs OeATernbHOCTU HEPBHOW M CepAeyYHO-COCYyaANCTON CUCTEMbI Pa3BMBaOTCA Mpu
CUCTEMATUYECKOM BO3AENCTBUM WMHTEHCUMBHOIO LUyMa, pa3BUBAIOTCS MNPEVMMYLLECTBEHHO MO TUMY aCTEeHUYECKUX
peakuni M acTeHOBereTaTMBHOMO CUMHAPOMAa C SBIEHUSIMM COCYAUCTOW TUMEpPTEH3MWN. YKasaHHble W3MeHeHus
HepeaKo BO3HWMKAKOT NPW OTCYTCTBUW BbIPaXKEHHbIX NPU3HAKOB MOpaXeHus crnyxa. XapakTep U cTeneHb U3MeHeHui
HEPBHON W CepAeYHO-COCYAUCTON CUCTEMbl B 3HAYMTENbHOW Mepe 3aBUCAT OT WHTEHCUMBHOCTWM wyma. [lpu
BO3[ENCTBMN MHTEHCMBHOIO LyMa 4Yalle OTMeyaeTCs WHEePTHOCTb BereTtaTMBHbIX M COCYAUCTbIX peakuuin, a npu
MeHee MHTEHCMBHOM Lwyme npeobnagaeTt NoBbiEHHas PeakTUBHOCTb HEPBHOW CUCTEMBI.

B HeBponornyeckon kapTvHe BO3LENCTBUSA LYMa OCHOBHbIMM Xarnobamu sBnsioTCA ronosHas 6onb, 4yBCTBO
TSXKECTU M LymMa B rofioBe, BO3HUKaKLWMe K KOHLy paboden cMmeHbl unu nocne paboTbl, ronoBOKPYXeHne npu
nepemMeHe MOMOXEHUA Temna, MOBbIEeHHadA Pa3fgpaXuTenbHOCTb, ObICTpas  YTOMNAEMOCTb,  CHWXKEHWe
TPYAOCNOCOBHOCTN, BHUMaHWSA, MOBbILUEHHAs MOTAMBOCTb, OCODEHHO NPV BOMHEHWUSIX, HapyLleHWe puTMa CHa
(CoOHMMBOCTb AHEM, TPEBOXHBIA COH B HOYHOE Bpems). Npu ob6cnegoBaHny Taknx 60nbHbIX HEPeAKo 0bHapyXuBatoT
CHWXeHne Bo30yanMOoCTM BeCTUOYNAPHOro annapaTa, MbllleYHyo cnabocTb, TPEMOP BEK, MeNkui TpeMop nasnbLes
BbITAHYTbIX PYK, CHWXEHWE CyXOXWMbHbIX pedneKkcoB, yrHeTeHWe rMOoTOYHOro, HeBHOro n GpHOLWHBIX pednekcos.
BbisiBnsioTCA HekoTopble PyHKUMOHanbHble BereTaTMBHO-COCYANCTbIE U 3HOOKPUHHBIE PACCTPOMCTBA: rMNeprnapos,
CTOWKWIA KpacHbIn AepmorpadunsmM, MOXorofaHWe KUCTerW M CTON, YrHeTeHMe M M3BpalleHune rnas3ocepaeyHoro
pednekca, NOBbILLEHNE UMW YTHETEHNE OPTOKMMHOCTATUYECKOro pedrekca, yeuneHme pyHKLMOHanbHOW akTMBHOCTM
LLMTOBUAOHOM xenesbl. Y nuu, paboTtatowmx B ycrnousix 60nee MHTEHCUMBHOIO LWyMa, HAabniogaeTCsl CHMKEHNE KOXHO-
COCYAMCTON PEeaKTUBHOCTU: YrHeTalTCA peakums aepmorpadumama, nMrnoMOTOpPHbIN pedreke, KoxXHas peakums Ha
TMCTaMUH.

M3ameHeHns cepaeqHO-COCYAMCTOM CUCTEMbl B HadvallbHbIX CTagusix BO3AEWCTBUS  LUyMa  HOCAT
yHKUMOHanNbHBIN  XapakTep. bonbHble xanylTcs Ha HenpusiTHble ollylleHns B obractu cepgua B BuAe
nokaneiBaHwi, cepauebreHuns, BO3HUKatoLLmMe Npy HEPBHO-IMOLIMOHAMBHOM HanpskeHnn. OTMeyaeTcs BblpaXeHHas
HEeyCTOMYMBOCTb NynbCa 1 apTepuanbHOro AasreHns, 0cobeHHO B nepuod npebbiBaHns B ycnosusix wyma. K koHuy
paboyenn cmeHbl OObLIMHO 3ameanseTcs MyrnbC, MOBbLILLAETCA CUCTONMMYECKOE W CHWKaeTCs [uactonmyeckoe
AaBneHue, NosiBMATCA (PyHKUMOHanbHblE Wymbl B cepaue. PyHKUMOHANbHbIE COBUMM, BO3HMKalOLWME B cucteme
KpoBooOpalleHns oA BIUSHUEM WHTEHCMBHOMO LyMa, CO BPEMEHEM MOTyT MPUBECTU K CTOMKUM WU3MEHEHUAM
COCYANCTOro TOHyca, CMOCOOCTBYIOLMM PasBUTUIO TMNEPTOHMYECKON 6onesHn. MiameHeHns HepBHOW UM cepAeyHo-
COCyANCTOM CUCTEM Y nunu, paboTalolwmnx B YCIOBUSIX LUyMa, ABNATCA Hecneumduyeckon peakumen opraHmama Ha
BO3JeNCTBME MHOTUX pasgpaxuTenei, B TOM Y1che wyma.

Lym siBnsieTcs chakTtopom BpedHbIM, OTpULATENbHO BAUSIIOLMMUW Ha paboTOCNOCOOHOCTb, B CBA3W C 3TUM
BaXKHO COOMOAEHNE YCTAHOBMNEHHbIX MPUMHUUMNOB 6E30MacHOM OpraHn3auun nNpov3BOACTBEHHbIX NMPOLECCOB, 06LLMX
TpeboBaHu 6e30nacHOCTM K MPON3BOACTBEHHBLIM MOMELLEHUSAM, Pa3MELLIEHNIO NMPOU3BOACTBEHHOrO 060pyA0BaHNS U
opraHunsaumm pabo4mx MecT, a Takke TpeboBaHMA K MPUMEHeHNI0 paboTaowmnmm CpeacTB 3aLUmTh.

JlutepaTtypa
1. Wnengep M. 3., Macnoea. B. M., MNMograeuxun C. U. BesonacHocTb xun3HeaeaTensHocTh: Y4eb. Mocobwue/ Mog pea. npod. M.
3. lUneHpepa. — M.: By3oBckuii yuebHuk, 2003.
2. besonacHocTb xusHefesaTenbHocTn nogd pea. J1. A. Mypasbs. Bropoe usganue — M:. «tOHuTH», 2002.
3. MpuHuH A.C., HoBukoB B.H. BesonacHoCTb xuM3HegeaTensHocTu: YuebHoe nocobue. - M.: PAUP — MPECC, 2002. - 288 ¢
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NMPEOBPA3OBATEb NOCNEQOBATEJNIbHbIX UHTEP®EUCOB B
ETHERNET

Bernopycckuti 2ocydapcmeeHHbIl yHusepcumem UuHgbopmMamuk U paduos/1eKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Epw C.A.
Ocunosuy B.C. - kaHO. mexH. Hayk, Aoy,
Mpu npoknagke ceTen 4acTo MOXHO OBHapyXwWTb YTO WUCMOMb3yembld BUL CETU MMEeT HedoCTaTOYHble
napameTpbl. Hepeako BO3HWKaeT cuTyauusi, KOrda HU OOHa W3 NPeAnoOXeHHbIX ceTel He nMmeeT HeobXxoanmMoro
Habopa napameTpoB A1 MOKPbITUS PELLEHUSA BCEX MOCTaBIEHHbIX 3a4a4d, NMMb0 NMELDTCH YCTPOCTBa HE CMOCOBHbIE
NOAKINI0YATLCS K NPeAsIoXKEHHON ceTn HanpsaMyto. B Takmx cnyyasix NpuxoanTcs UCnonb3oBaTh ABa U 6onee pasHbix
BMAOB CETW Ha pasHbIX y4acTkax. [ina Takoro noaxoaa ncnonb3yoTcs npeobpasoBaTeny MHTEPdENCoB.
PaspaboTtaHo ycTpoKcTBo, nossonsiowee npeobpasoBaTb CUrHanbl ABYX Hamboree pacnpoCTpaHEHHbIX B
npousBoacTBe MHTepdencoB. B xoae paspaboTtku ycTporictBa Obina padpaboTaHa cxema paboTbl yCTPOWCTBA,
peanusylowiaa anroputM  ABYCTOPOHHEro npeobpas3oBaHWsi [AaHHbIX MNocrefoBaTeNnbHbIX UHTEPENCOB W
uHTepderica nakeTHoW nepefadn pAaHHbix Ethernet. [Ons pgoctuxeHus noctaBneHom uenu Obinv  pelueHsl
cnepylowme 3agadyn: paspaboTaHa cxema anekTpuyeckas npuHubinuanbHasg; paspaboTaHHa nporpamma  Ans
MUKponpoLieccopa Ans paboTel B pexumax paboTel ethernet knueHT, ethernet cepsep 1 Beb cepsep.

MCU
) RS-485 R5-232 O
R5-485 /|\ /I\ R5-485
HacTpoliki
Ethernet
Cepeep KnveHT
UpP UbpP
Beb cepeep
TCP TCP

|
Ethernet
Puc. 1 —-bnok cxema ycTtponcTtsa

Puc. 2 - BHelwHWIA BUA roTOBOro yCTPOMCTBA

Cnncok NCMonb30BaHHbIX UCTOYHUKOB!

1. 32-pa3psgHble BoicokonpousBoguTenbHble RISC-npoueccopel cemerictBa ARM - [OnekTpoHHbIn pecypc]. — Pexum
poctyna: http://www.gaw.ru/html.cgi/txt/doc/micros/arm/

2. ARM (apxutekTypa) - [OnekTpoHHbI pecypc]. — Pexxum goctyna: https://ru.wikipedia.org/wiki/ARM_(apxutekTypa)
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AHanna metogosnormum paspabotku MO — DevOps

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Babasckutli B.A.
Po3ym " A. — accucmeHm kaghedpbi UMud

Llencto paboTtel siBNsietcs 063op Metogonorum paspabotku MO nopg HaseaHvem DevOps. [aHHas
MeTO4ONOorMs CTaBUT CBOEN Lenbio ycTpaHeHne Gapbepa mexay paspabotymkamu (Dev) u cneuwanuctamy no
BHeApeHuto n obcnyxusannio (Ops), yckopeHue npoLeccoB paspaboTkv U BHeAPEHUs NporpamMMHOro obecneveHus.
Bokpyr DevOps ccopmupoBaHa uenas KynbTypa, obecneyvBarowias BO3MOXHOCTM BbICTPON M HaOEeXHOW cOopku,
TecTupoBaHusa 1 BHegpenus MMO.

MeTogonorna DevOps He uvcCnonb3yeT OAMH KaKOW-TO WHCTPYMEHT, B €€ apceHane ecTb Lenbin Habop
NporpaMMHbIX peLleHnii Ansa pa3paboTku n BHEOAPEHWS:

e Ha atane koga — pa3paboTka 1 peBu3ns koga, MUHCTPYMEHTbI ANA HENPEPbIBHON MHTErpauum
Ha atane cbopku nakeToB — MHCTPYMEHTbI KOHTPOMS BEPCUMA, CIMAHNSA KOAa N KOHTPOMSA COCTOSAHNS COOpPKN
Ha aTane TecTnpoBaHWs — MHCTPYMEHTbI ANS OnpeaeneHns KavecTsa U NPpon3BOANTENBLHOCTU
Ha atane cbopku nakeToB — peno3nTopumn Ans XpaHeHuss apTedakToB 1 NOATOTOBKN K Pa3BepPTbIBAHUIO
Ha sTtane penusa — ynpaBneHue U3MEHEeHVWSAMW, YTBEPXKOEHWE penusa, aBTomMaTm3auus Bbinycka HOBbIX
Bepcun
Ha aTane HacTponku — ynpasneHue koHdurypaumen nHppacTpykTypbl u e€ KoHurypauus

e Ha aTtane MOHWTOpWMHra — aHanu3 MNpPOW3BOAWTENBHOCTU MPUMOXEHWIA, OLEeHKa BreYvaTNeHn KOHEYHOro

nonb3oBaTens

HecmoTpa Ha obunue anbTepHaTwB cpeaun NpuBEOEHHbIX Bbllle 3MeMeHTOB Ha pbiHke 1O, HekoTopble
WHCTPYMEHTBI SABRstoTCA Heobxogumbimn ans DevOps n ncnonb3yTca Hanbonee NoBCEMECTHO.

B nogoGHbIi cnvMcoK BXOOUT MpUNOXEHWe [AOns KOHTEeWHepu3auum Docker, MHCTPYMEHT HenpepbiBHON
uHTerpaumm Jenkins, npuroXxeHve LEHTPanM3oBaHHOrO YynpasneHns KoHdwurypauven Puppet u nnatdopma
BMpTyanu3auum Vagrant. BollenepeyncneHHble NpuioXeHns BXOAAT B HAOOp NpaKkTUYeckun Kaxaow opraHusaumm,
none3aytoLlencsa metogonorven DevOps.

MeTtogonormna DevOps nMmeeT pOACTBEHHbIE CBSA3N C MeTogonormen paspabotkn MO nog Ha3saHnem Agile,
0[HaKo, B TO X€ BPEMS, Y HUX eCTb ABHble pasnuuunda: ecnu Agile o3HavaeT nvb YMeHbLUEHWEe LMKNOoB paspaboTku
MO, To DevOps, kpome TOro, NpeAanaraeT eLweé u KynbTypHO-UAEeNHbIE U3MEHEHWS, MpoBoAMMbIE B KoMnaHun. OgHown
u3 uenen DevOps ABNseTCA pasBUTUE OKPYXXEHWS, B KOTOPOM BbIMYCK NPOAYKTa NpOMCX0oAuUT Yalle u Geictpee. Beé
3TO AOCTMraeTcs C NOMOLLbIO aKTUBHOMO BHEAPEHNS aBTOMaTM3aLUmMmn Penmn3oB 1 HENPEPbIBHOM MHTErpaLmn.

OCHOBHBIMU LIeNAMW AAHHOM METOAONoMn SBMNSIETCA OpraHvM3aumsi LernocTHOro KoHeeepa Bbinmycka [10
(pipeline). QaHHbI noaxoA ynyyliaeT CKOPOCTb BHEAPEHUS NPOAYKTa, YTO, B CBOIO OYepeAb, NOMOXMTENbHO BNMAET
Ha CKOPOCTb PEenn3oB, yMeHbluaeT KOonMyecTBO COOeB W BHeLTaTHbIX CUTyauui, yMeHbluaeT Bpems Mexay
ucnpaeneHveMm npobrnem u nossonseT ObICTPO OTKATUTLCA Ha npedplayllyto cTabunbHyio Bepcuto. [pocTble
npouecchbl CTaHOBATCA flerko  NporpamMMuMpyeMbiMM U OMHaMUYHbIMKW. Bcé€ 3TO no3sBonseT MoBbICUTHL
npeackasyemocTtb, 6€30nacHOCTb, APEKTUBHOCTL U MPOCTOTY OPraHn3aumm onepaumoHHbIX NPOLECCOB.

CnnCcoK NCNob30BaHHbIX UCTOYHWUKOB:

1. Radar — insight, analysis, and research about emerging technologies [3nekTpoHHbI pecypc]. ~What is DevOps? - CLLUA,
2012. — Pexxum goctyna: http://radar.oreilly.com/2012/06/what-is-devops.html. lata goctyna: 23.03.2016

2. IT Revolution Press — helping spark the IT Cambrian explosion [OnekTpoHHbIi pecypc]. —DevOps Culture. -CLUA, 2010. —
Pexum goctyna: http://itrevolution.com/devops-culture-part-1/. lata goctyna: 23.03.2016

3. Dev2ops — Delivering Change in a DevOps and Cloud World [SnekTpoHHbI pecypc]. — Integrating DevOps tools into a
Service Delivery Platform. —CLUA, 2013. — Pexwum goctyna: http://dev2ops.org/2012/07/integrating-devops-tools-into-a-service-
delivery-platform-video/
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METO[bl MPOCTPAHCTBEHHO-BPEMEHHOW
OBPABOTKW CMNEKI-U3OBPAXEHWUN

Bernopycckuti 2ocydapcmeeHHbIl yHU8epcumem uHgopmMamuku U paduo3riekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Basaukul [j. A.,lopdeliyyk T. B.

Huk C. K. — kaHO. ¢bus.-mam. HayK, doueHm
MexeHHas M. M. — k. mexH. Hayk, doueHm

Laser speckle contrast imaging (LSCI) allows registering the movement of particles such as red blood cells in the capillaries.
This allows monitoring changes in the microcirculation of the different tissues. Thereby development of methods, software and
equipment, which allows to carrying out rapid diagnosis and therapeutic procedures efficiency inspection, is an actual problem of
development. The most informative data about blood flow is a real-time video. But while speckle pattern is recorded by high speed
video camera, we still have computer limitations to solve high resolution 2-dimensional data in real time.

Cnekn-KapTuHa, COBOKYMHOCTb CBETMbIX NATEH pa3aenéHHbIX TEMHbIMKU yyacTkamu, obpasyeTcs npu
paccesiHM KOrepeHTHOro U3INy4YeHNs Ha LLepOXOoBaTOoM NOBEPXHOCTU HeKoToporo Tena. Cneknbl 06pa3oBaHHbIe Ha
NMOBEPXHOCTM NNOO BHYTPM BUONMOrMYECKNX TKaHel Ha3oBEM Brocneknamu.

B paboTe 300p0BbIf yHAaCTOK KOXM Ha BHYTPEHHEWN CTOPOHE npeanneyssi B obnactu pronator quadratus 6bin
ocBeLlEH wupokum nydkom 100 MBT 635 HM nasepa. O6pasoBaHHasi cnekn-kapTuHa permcTpupoBanach
Bugeokamepon Basler acA640-120gm n o6bektusom Kowa LM50HC. CbéMka npoBoamnack ¢ 4yactoton kagpos 120
fps n BpemeHeM MHTerpupoBaHus 1 — 4 Mc 4ng HOpManbHOIO COCTOSIHUSA KOXW 1 Yepe3 OaHY MUHYTY nocne
pasgpaxeHUs MHTEHCUBHbBIM NOTUPaHMEM HOorTamn. Takum ob6pasom, oLeHka KoHTpacTa Guocneknos NnpoBoannach
Ans 80 TbICAY KaApoB NONYyYeHHbIX Ha 4 pasnuYHbIX PeXmmax.

OueHka KOHTPACTHOCTM CMEKIOB NPOBOAMIACch N0 METOAMKE NPOCTPaHCTBEHHO-BpeMeHHon LASCA [1]: ana
Ka)Xgoro U3 pexxvMoB M COCTOSIHUSI TEMNa UCMONb30Bannch BCce nNapbl NnapameTpoB 06paboTkv U3 psaaoB HEYETHBIX
uenbix yncen 1 —9 n 3 — 11 ona paamepoB BPEMEHHOIO U NPOCTPaHCTBEHHOrO OKHa COOTBETCTBEHHO. Bee
pesynbTaThl CBeAEHbI HA PUCYHKe 1: ropu3oHTarnbHble Hagnucu (3-11) ykasbiBaloT Ha pa3mep CTOPOHbI KBaapaTHOro
OKHa MPOCTPaHCTBEHHOM coCTaBnsitoLLen 06paboTku B NMKCENSAX, BEPTUKANbHbI — KONTMYECTBO 3a4€ACTBOBaHHbIX B
06paboTke kagpoB, BO BCEX OKHAX MO OCU X OTNOXEHbI 3HAYEHNSI BPEMEHU UHTErpnpoBaHus (MKc), a no ocn Y
Ge3pasmepHbIil nokasaTernb 0OA4HOPOOHOCTH (oBpaTHas BenuumHa koHTpacTtHocTi) 103, Takum oGpaszom,
YCTaHOBIMNEHO, YTO KOHTpacT 6MOCNEKNOB NPOMOAYMPOBAHHBIN 340POBOM KOXEW (CUHUE) HUXKE YeM pasapaXEHHON
KoXew (KpacHble), a Takke Hanbonee MHMOPMaTMBHLI OKasanucb kagpbl obpaboTaHHbIe OKHOM pasMepoM He Gonee
5 1 ¢ ucnonb3soBaHnem 3 nnbo 5 nocrneaHUx Kagpoe.
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Puc. 1 — Pe3synbTtathl nsmepeHuii u obpaboTkm

Cnncok MCcnonb30BaHHbIX UCTOYHMKOB:
1. Duncan D.D., Kirkpatrick S.J. Spatio-temporal algorithms for processing laser speckle imaging data // Proc. of SPIE.
2008. V. 6858 (685802). P. 1-6.
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NMPOMPAMMHO-ANMNAPATHbIN KOMMJIEKC
AnAa NSMEPEHUA OB bEMA KPATKOBPEMEHHOU NAMATU

Benopycckutl 2ocy0apcmeeHHbIl yHUsepcumem uHgOpMamuKku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapych

3ybpuykas A. .
Lynetiko Y. I". — GoueHm, K. ncuxosi. HayK

Lenbio paboTbl sBRsieTcss paspaboTka KOMMbIOTEPHOM CUCTEMbI M3MEpPeHUst o0bema KpaTKOBPEMEHHOMN
namatv. [laHHaa cucTemMa Mo3BOnsieT BbINOMHATL JKCNEpUMMEHTanbHoe onpegeneHne obbema KpaTKOBpPEMEHHOW
namsaTv No AByM pa3HbiM MeToaukam: metogy [xekobca M meToay onpeaeneHus OTCYTCTBYIOLLEro aneMeHTa.

MepBbIi akcnepuMeHT (peanu3aums metoga [xkekobGca) BknwyaeT 5 ONbITOB, pasnMyaloLLMUXCA BUOOM
npeabaBnseMblX CTUMYNOB: Uudpbl, Habopbl GykB pycckoro andasuTa, Habopbl GykB naTuHcKoro andasuTa,
Habopbl GeccMbICrEeHHbIX CMOroB, Habopbl He CBA3aHHbIX Mexay coboW no cMmbicry CcrioB. 3TO SABMSETCH
HECOMHEHHbIM JOCTOMHCTBOM CUCTEMBI, T.K. MO3BONSAET NPOBOAUTL ONbIThl C PA3NMYHbIM CTUMYIbHLIM MaTepuanom
Bpems akcnosmumm MoXeT U3MeHATbCS B npegenax 2 — 3 ¢. 3agaya uUcnbITyeMoro B Kaxaom onbite — BeecTu B MK
Te CTUMYbl, KOTOPbIE YAanoCh 3aNMOMHUTL NOCMEe NpeabsBeHNs Kaxaoro Habopa.

Bo BTOpom 3kcnepumeHTe (peanusyoliem MeTon onpeaeneHus OTCYTCTBYHOLLEro afeMeHTa) UCnbiTyeMomy
npeabABRSIOTCA B Cy4YanHOM Nopsigke nocrneoBaTeNbHOCTU PasnMyHON AMVHbI, COCTOALME M3 OBY3HAYHBIX YMCern.
Mpn 3TOM MCMbLITYEMOro 3apaHee 3HaKOMAT C AJSIMHOM M COCTABOM MnocrnegoBaTenbHOCTU. 3agada UCnbiTyemMoro —
onpeaennTb, KAaKOM U3 3NIEMEHTOB psida OTCYTCTBYET B NpeabsBEeHHON NocnefoBaTensHOCTH, 1 BBecTn ero B K.

Co3pgaBaemasi cuctemMa COCTOMT M3 AByX noacuctem: «npenopasaTtenb — MK — cpega» v nogcuctema
«ctygeHT — K — cpepga». B nogcucteme «npenopasatens — MK — cpega» nonb3oBaTenb nepeq npoBeaeHUEM
uccrnegoBaHus opMupyeT 3aiaHne NS OnbITOB, @ NOCHe BbIMONHEHNst paboTbl M3yyaeT pesyrnbTaTbl UCTLITYEMOTO.
B noacucteme «ctypeHT — MK — cpega» cTyaeHT BBOAMT CBOM AaHHble B (hopMy perncrpaumu, BbIOMpaeT onbIT 1 ero
HACTPOWVKN, YNTAET UHCTPYKLMIO M MPOXOOUT TPEHMPOBOYHbLIE CEPUU, BLIMOMHSET 3agaHue OnbiTa, Y3HAeT UTOrM
cBoeln paboTbl.

[Ipenoma-
BT

Bufiop

TMOMEIOBATRILA

IIpocmoTp pesyTETATOE Mpoxongmesse
SHCTIEPHMEHTOR TPEHMPOEDHHOH CepHE

TpocmoTp pesymTamos

PucyHok 1 — O60o6LeHHas 6rok-cxema anroputMa paboTbl NporpaMmel

Cuctema nmeeT yaoGHbIN Ans nonb3oBaTens rpadyyecknii MHTEPEENC 1 BbINOMHAET MHOXECTBO (DYHKLNN,
TaKuX Kak: co3gaHue, peakTMpoBaHve 1 yaaneHue CTUMYIbHbIX 6a3 OnbITOB, BbINOMHEHNE, COXPaHEHNE U MPOCMOTP
pe3ynbTaToB OMbITOB, M Apyrne. Cuctema paspabotaHa B cpefe nporpammupoBaHus Microsoft Visual Studio Ha
a3blke C#.
Cnn1coK UCMoNb30BaHHbIX MCTOYHMKOB:

1. Wynenko, W. T. Tlcuxomorma BocnpusATus n nepepaboTkn uHdopmaumm: y4yebHO MeToaudeckoe nocobue K
npakTuyeckum Bugam 3axstuid / W. . Lyneiko. — Munck: BI'YWUP, 2009. — 89 c.
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ABTOMATU3UPOBAHHASA CUCTEMA KOHTPONA CEPBEPA
KOMMbIOTEPHOW CETU

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

3bibalino A.M.
KupuHosuy N.®. — doueHm, K.¢cb-M.H

Llenbto paboTbl siBnseTcs pa3paboTka CUCTEMHOrO MPUIOXEHUA Ans MOHWUTOpuHra paboTbl cepBepa
KOMMbIOTEPHOW CETW W BbINOMHEHUS] COMPOBOXAEHWUA nporpaMmHoro obecneyeHuss Ha 6a3e OC Linux c
ucnonb3oBaHueM a3bika C++. B cBA3M ¢ aTM BGonbluylo akTyanbHOCTb NprobpeTaeT BO3MOXHOCTb aBToMaTM3auum
MOHMTOPUHra paboTbl cepBepa KOMMBbIOTEPHOW CETU C LIeNblo COKpaLLEHUS BPEMEHM Ha yCTpaHeHWEe BO3HMKaLLMX
owmnbok. na peanv3auum NOCTaBMeHHOW LenM HeobGXoAMMO pelleHue crefyrwmux 3agad: co3gaHue WUHTYUTUBHO
NOHATHOrO MHTepdeica, NpoBeaeHNe MOHUTOPMHIA CUCTEMHOTO XypHarna, o6bema cBOGOAHOM onepaTUBHOM NamMATH,
Harpysku Ha npoueccop B TeveHve 5,10 n 15 MUHYT, OCyLLEeCTBMNEHNE KOHTPONSA TEXHUYECKOrO COCTOsSIHMA GaTapewn
(npn eé Hanuuum), TemnepaTypbl MpoLeccopa, a Takke OTnpaBka CUCTEMHOMY aAMUHUCTPaTopy coobLieHus ¢
TEKCTOM OMOBELLEHNS.

Mcnonb3oBaHne pa3paboTaHHOrO  CUCTEMHOTO  MPUIIOXKEHWs  Mo3BonsieT obecnevynTb  MOHWUTOPWHT
HeoOXOAMMbIX CEPBMCOB U MpOrpaMM B aBTOHOMHOM pexume. DYHKUUM OaHHOTO MPUITOXKEHWUS 3akrioyarTcs B
yBEOMITEHUN aJMUHUCTPATOpPa O HanM4Mmn Kakoro-nmbo cbos B paboTe cepBepa KOMMbIOTEPHOW CETU NOCPEACTBOM
cMc-coobLLeHms. 3To no3sonseT BbICTpo pearMpoBaTh M YCTpaHWUTb, BO3HUKLLYKO B ceTu npobnemy. MNocne 3anycka
paspaboTaHHOe MporpaMMHOe CPeACTBO NEPEXOAUT B aBTOHOMHbLIA PEXMM U crieauT 3a OOHOBMEHWEM CUCTEMHOrO
XypHana n TeXHWYECKMM CoCTosiHMeM cepsepa. [pu obHoBNEeHUN xypHana unu OTKIOHEHWW 3Ha4YeHus Kakoro-nmbo
napameTpa QUarHoCTUKK, NPUIOXEHNe pearnpyeT Ha 9TOT CUrHan 1 OTCbiNaeT COOTBETCTBYHOLLEE CMC-CoobLleHne Ha
TenedoH, ykazaHHbIN CUCTEMHBLIM aAMUHUCTPaATOPOM.

MporpammHoe npurnoxeHne paspaboTaHO Ha OCHOBE OOBLEKTHO-OPWEHTMPOBaHHOrO noaxoaa. OCHOBHbIMMU
NOHATUSAMU SBNAKOTCA Knacc u obbekT. Knacc ExportSMS, koTopbii Hacnegyetcs oT QObject. Knacc ExportSMS
oTBevaeT 3a otnpaBky GET-POSTsanpocoB 4epe3 VIHTEpHET, TO eCTb HErnoCcpeACTBEHHO 3a OTNPaBKy CMC-
coobLleHust Yepes crneumnanuavMpoBaHHbI canT, ucnonb3ysa api_id ycTpovictBa. B knacce mcnonb3yeTcs rmaBHbIN
MeTon expsms(), KOTOpbI HENOCpeACTBEHHO oTnpaBnaeT coobuwieHne 4yepe3 POST3anpoc. Kpome 3atoro, B
nporpamMmme UCnonb3yeTcs CroT, KOTOPLIV NonyvaeT OT cepBepa noateepxaeHne ob otnpaske cMc-coobLueHns. Knacc
VievData nmeeT psag yHKUmMiA, 3agadei KOTOpbiX SABNAETCH OTCNEeXuBaHWE OA4HOro M3 napameTpoOB COCTOSHWSA
komnbioTepa. Kaxgasa dpyHkumsa obecneymBaeT KOHTPOMb 3HAYEHMS TONbKO OAHOro napameTpa. [naeHbIv knacc Main
OoTBEYaeT 3a 3anyck W UCnonHeHne Bcewn nporpammbl. IMEeHHO B HEM BbI3biBalOTCA U obpabaTbiBaloTCA PYHKLMM U3
knacca ExportSMS u VievData. Kpome atoro, AaHHbIN kracc obecneyrBaeT 06GHOBMNEHNE AaHHbIX KaXable 5 cekyHa B
TeyeHue Bcew paboTbl NPUMOXEHNS.

B pesynbTaTe ocyllecTBrneHa pa3paboTka CUCTEMHOIO NPUIOXKEHWS, BbIMOSHSIIOWEr0 MOHUTOPUHI CEPBUCOB
Ha Kakne-nmbo oLwnBKM, C MOMHOCTBIO peanv3oBaHHON PYHKLMOHaNbHOCTBLIO 3aaun.

Mporpamma HamucaHa B cpefe paspabotkm QtCreator 5.2.0, koTopas mo3sBonseT yrnyouTbCs B CTPYKTYpY
onepaumoHHON cucTembl Linux, nMeeT NpocTon nonb3oBaTenbCkuii MHTEPAENC.

[MporpaMmmHoe CpeacTBO MPOTECTMPOBAHO, OTMNAXEHO W UMEET NPaKTU4ecKoe NPUMMEHeHWe B pearnbHbiX
YCNoBusX.

Bo3MoxHO ganbHelnllee COBEPLUEHCTBOBAHME MPUIOXEHUS B nnaHe fobaBneHns HOBbIX BUAOB CEPBEPHOrO
nporpamMmmHoro obecneyeHusi, onTMMM3aLun rpadmnyeckoro nHTepdenca, ¢ NOMOLLLI0 KOTOPOro reHepupyeTcs dann ¢
HacTporkamu, obecrneyeHnss BO3MOXHOCTM OnepaTMBHOIO OTNpaBneHnst cooblueHns Ha e-mail n gobaenexns davina
B aBTO3arpy3Ky CUCTEMbI.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!

Hemet 3Bu, CHavigep Mapt, XenH TpeHT. PykoBoacTBo agmuHucTpaTtopa Linux, 2-e nsganwue.: MNep. ¢ aHrn. — M.: OO0 "W.A.
Bunbsmc", 2007. —=1072 c., un. — Mapan. TuT. aHrn.

Makc LUnee. Qt 5.3. MNpodeccnoHansHoe nporpammupoBaHne Ha C++. — BHV-CI6, 2015, 928 c. — ISBN: 978-5-9775-3346-1.
AHpgpen. bopoBckuii. Qt4.7+. MNpakTndyeckoe nporpammupoBaHue Ha C++. — BHV-CI16, 2012, 496 c. — ISBN: 978-5-9775-0757-8.
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52-51 Hay4Hasi KOHGgbepeHyus acriupaHmos, MagucmpaHmos u cmydeHmos bI'YUP, 2016 a.
Be6-noptan CodeVersus: nporpaMMHbIA NPOAYKT

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecniybniuka benapycb

WMeaHtoTta C.C.

[opaenuyk T.B. — accucteHT kadeapbl AMn3,
MarucTp TeXH. HayK, MarucTp TeXH. Hayk

Llenbio paboTbl sBnsieTca paspaboTka MporpamMMHOro npoAykTa, sBndwllerocs Beb-nnatdopmon ans
06y4eHusa ¢ anemMeHTaMu urpodurKaLmMmn u coumnanbHOro B3aumoaencTems anga 6onee nerkoro BKIKOYEHMS B NpoLecc
W NopaepaHus nHTepeca k oby4eHuo y KOHEYHOro nornb3oBaTens. MHTerpaumsa 60nbLIoro KonMyecTsa coumanbHbIX
dyHKUMIA no3sonsieT [obaBWTb COpPEBHOBATENbHBIA acnekT U MOBbICUTb BEPOSITHOCTb B3aMMOLEWCTBUS Mexay
nonb3oBaTenamn, YTO BeAeT K onTMMM3auum npouecca obydyeHusi. Kpome 3Toro BO3MOXEH M NOAAEPXKMBaETCA
0OMeH 3HaHuAMN Mexay Nonb3oBaTensiMu.

MpoekT npeactaBnseTr cobom apxuB C TPEHMPOBOYHbIMM 3agavaMu Ans MporpaMmMucToB. MHTerpauums
OOonbLIOro KoNMMYecTBa coumanbHbIX YHKUMIA NOo3BONsSeT A006aBUTb COpeBHOBATElbHbIA acCnekT U MNOBbICUTb
BEPOSITHOCTb B3aMMOLEWCTBMSA MeXZy Monb3oBaTensmu, YTo BeAeT K ONTMMu3auum npouecca obydeHusi. [laHHble
KayecTBa elle Oonblle ycunvMBaeT MPWUCYTCTBME Trpynn, B KOTOpble MOryT 06beanHATbLCS MNOoNnb30oBaTenNw.
Monb3oBaTenb UMeeT BO3MOXHOCTb CO3[aBaTb 3adaHWst C UCMONb3oBaHMEM f3blka pasmeTkn MarkDown u
noaaepKkon BIOXEHHbIX ¢annos, nosfb3oBaTenb CnocobeH BLINOMHATL 3adaHusl, CO3gaHHble cCUcTeMon Nnbo
ApyrvMn none3oBatenamu. [ns moTvBauum nonb3oBaTens B MPOrpaMMHOM MPOAYKTE WCMOMb3yeTca cucTtema
OOCTWXEHUN, Nporpecca, BHeAPEHbl couunanbHble (OyHKUMM no3Bonswlmne obbeauHUTbL CBOK YYETHYI0 3anucb C
YYETHOW 3annCblo OOHOM M3 JOCTYMHbLIX COLMarnbHbIX CETEN.

Be6 cavt noppepxmBaeT G0MblIOE YMCNO A3LIKOB MPOrpaMMUPOBAHUSA, KOTOPbIE MOXHO NPUMEHATb Ans
peLUeHnss NOoCTaBIeHHbIX 3aday. Nl COCTaBNEHUs TeKCTa camMux 3adad ecTb BO3MOXHOCTb MCMONb30BaTb A3blK
pasmeTkn Markdown, 4To no3BonsieT 6onee KpacovyHO M TOYHO onucaTb 3agjadvy. [logaepkvMBaeTcss  BIOXEHHbIE
darinbl. MNpucyTcTBYET BapMaTMBHOCTL OTBETa. Peanv3oBaHa yHKLUS NOMHOTEKCTOBOIO Nowvcka.

KoHTeiiHep Spring

4 v
Moyns aBTOpH3aIHH OcHOBHOIT MOIYIB

Moxnyae Security

Moxayae odpaboTkn
HCXOAHBIX JAaHHBIX H
Markdown

I

Mozayas
HHTEPIIPETATOPOE

Moayas Social

Moayas disqus

Puc.1 - CTpykTypHas cxema cucTeMmbl

B xope paboTbl npoaHannanpoBaHbl OyHKLUMM MPOrpamMMHOro KOMMrekca, pa3paboTaHbl anropuTmbl paboThbl
nons3oBaTenew, cLueHapuin MHPOPMaLIMOHHOIo B3auMOAENCTBUSA YenoBeka U NepCcoHarbHOro KOMnbTepa.

Takum o6pasoB, B xode BbINOMHEHWS paboTbl CO34aH MPOrpaMMHbI KOMMNNekc ansa Beb-noptama no
06y4eHVIo NPorpaMMMpoBaHMI0 C NMOMOLLBIO cpeabl paspaboTku idea intellij Ha A3blkax NporpaMMmypoBaHWs java,java
script,bash.

Cnm1cok MCronb30BaHHbIA MCTOYHUKOB:
1. Gabe Zichermann, Cristopher Cunningham Gamefication by design / 2011 O’Reilly Media 208 pages
2. Gavin Bell Building social web aplications/2009 O’Reilly Media 434 pages
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WHTEPHET NOPTAJ1 PECNYBJIMKAHCKOIO MHCTUTYTA BbICLLUEN
LLUKOJIbl

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

UnnapuoHos E.A.

lMaenoeckas O.B. — accucmeHm kaghedpbi UMu3,
Maz2ucmp NcuUxon02u4ecKuUx Hayk

Llenbio paboTtbl aBnseTca paspaboTka WM BHEApPEHME WHTEPHET mnopTana AWCTaHUMOHHOIO 06y4eHus
cnywarenen PecnybnvkaHCKOro MHCTMTYTa Bbiclien wkonbl. OCHOBHas 3ajaya CUCTEMbl — 3TO MOArOTOBKA K
NPOBEPKE 3HaHWN B COOTBETCTBYHOLLMX KOMUCCUSX W NpefoCTaBreHne CrnywaTernto BO3MOXHOCTUM OCBOEHUSI
mMaTepuana camocTosaTenbHo. B HacToswee Bpems dopma AMCTaAHLUMOHHOrO 00y4eHWs oveHb akTyanbHa. Eé
BHEApPEHNe MOMOXET MONyYUTb 3HAHUSA TeM, KTO He MOXeT obydaTbCs Ha O4YHOM copme 0ByyeHus, npusredeT
WHOCTPaHHbIX rpaxkaaH, NoBbICUT UMUK y4ebHoro 3aBeaeHus. B paboTe akueHTUpyeTcs BHMMaHUEe Ha TEXHUYECKON
YacTu npoekTa, a MMEHHO Ha ycTaHoBke W HacTporike LMS Moodle Ha BbigeneHHbin cepsep nog OC Ubuntu,
KoTopas NoaxoauT Mo BceM TpeboBaHWsM yupexaeHus obpasoBaHud. Ona obecnevernns paboTbl cuctembl Moodle
NpoBefEeH pacyeT Harpyskn Ha UHTEPHET-COedVMHEHME W BblOpaH BMPTYyarbHbIA XOCTUMHI AN cTabunbHon paboTbl
CUCTEMBI.
~ Cucrema gUCTaHUMOHHOro obpasoBaHua

— Cepsep
: 5 Kypc 1 \ q
o =5 >
~—— a7

o — KonTenr —
N it Web npunoxexue
Aamunucraprop Moodle .
» B MOODLE 'y
| B
&& cyen | 4gW ‘
y yuebHoro \ "J W
I ‘ noprana — d) 4
MpenopaBarenu yHMBepcureTa LL CTyaeHTbl yHMBepcUuTeTa
- CO3AaK0T KypChi, P - U3YYaKT KypPChl,
- KOHTPONUPY:OT y4ebHblit Npolecce, = - NPOXOAAT TECTUPOBAHVE,
- NPOBOAAT on-line KoHCYNETaLUMM “ - 0CBANBAKT yuebHuIA nnaH

PucyHok 1 Cxema paboTbl ¢ cuctemont Moodle [1]

IOna obecneveHusi paboTbl cucTembl yyTeHbl TpeboBaHuA Ans nporpammHoro obecneyenuns. Wmeetcs
BO3MOXHOCTb €XEeQHEBHOrO Pe3epBHOrO0 KOMWPOBaHWA W, B Crly4yae Henonagok, BOCCTaHOBreHuss obpasa
BUPTYyarbHOM MalUVHbI C YCTAHOBMEHHON Ha Heln cuctemon Moodle.

Cnctema mmeeT ygoOHbIA, NMakOHUYHBIM U UHTYUTMBHO MOHSITHBIM MHTEPdENC, NO3BOMAOLWNIA NPOBOAUTL
TOHKYI0 HACTPOWKY MNOCPEeACTBOM YCTAHOBKW  MMArvMHOB, BbIMOMHAKOWMX  (PYHKUMM  CTPYKTYPUPOBaHWA 1
hopmMaTMpoBaHMa Matepvana, BpeMeHu 1 Aathbl, AOMNOMHUTENbHbBIX TUMOB BONPOCOB; BEAEHNS CTAaTUCTWKN; paboTsl €
ayavo, BuAeOo, KOHMepeHuusmu, Kypcamu, TecTamu, OueHKamu, nomnb3oBaTensmu; uHTerpauus ¢ Google;
BO3MOXHOCTb YCTAaHOBKM NnarvHa “OneKkTpoHHbIA AeKaHaT”, KOTOpbIA OYeHb YNpoLUaeT BeAeHVe XypHarnoB, 3anvcb
cnywaTtenemn Ha Kypcbl, PacyéT Harpyskv npenogasatenen u ap.

MHTepdenc wHTepHeT-mopTana CTporui M yuutbiBaeT cneunduky yvebHoOro saBefeHVs Ans KOTOPOro
pa3pabaTbiBaeTCcs U BHeOpsieTCH cucTema gucTaHumoHHoro obyyexHuss CMS Moodle.

Cnn1coK UCMorb30BaHHbIX MCTOYHUKOB:
1. LMS Moodle [SnekTpoHHbIii pecypc]. — Pexum goctyna: http://sdo.strbsu.ru/course/view.php?id=552
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MOOYJNbHOE NMPUNOXEHUE PACLULMPEHUA CITOBAPHOIO
3AMNACA

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kawesuy M. B.

lMaenoeckas O.B. — accucmeHm kaghedpni UMu3,
Maz2ucmp fcuxono2uyeckux Hayk

Llenbio paboTbl siBNsieTcss NpoekTupoBaHWe M paspaboTka MHAOPMAaLMOHHON CUCTEMbI AN paclunpeHns
NMaccyBHOIO CrioBapHOro 3anaca. [laccuBHbIN CrOBapHbIA 3anac — 370 Habop CroB, KOTOPble YeroBeK 3HaeT U
NMOHUMAET Ha CMyX MMM MNpW YTEHWM, HO caM UMK He nonb3yeTtcs. CucTtema Mo3BonsieT, NPy HanNM4YMM MoGUNbHOro
AeBaMnca Ha nnatgopme Android, BHE 3aBUCMMOCTM OT JOCTYMNa K CETU UHTEPHET, 3aHMMaTbCs pacluMpeHnemM CBOero
NeKCMKoHa B HeobXxoaAMMOM, KOHKpETHOM HanpasneHuu. Llenbio pa3paboTkvm siBNAeTca co3gaHve MpUIoXeHus,
UMeloLLero NpocTon, yaobHbIN Y UHTYUTUBHO MOHATHBLIM MHTEpdENC 1 cnocobHoro cosgasatb GubnuoTekn nof
HY>XObl KAXXO0ro Nonb3oBaTensi.

WHdopmaumoHHas cuctema siBnseTcs moayrnbHon. OHa COCTOMT M3 MOAynsi KOHBEpTauuwu, MOBUIBHOro
MOAyNnsA U KOMMNakTHOW BCTpavBaeMoW pensumoHHon 6a3bl faHHbix SQLite. CYB SQLite BbibpaHa He cnyvariHo,
OHa OYeHb MPOCTO M yaobHO BCTpauBaeTcs, NOTOMY, Kak BCsl 6a3a OaHHbIX XpaHWTCA Ha TOM Xe YCTPOMCTBE, Ha
KOTOPOM WUCMOSHSETCS Nporpamma, He UCnonb3ys yaaneHHbIn cepeep.

PaspaboTka moaynsa koHBepTauuu Benacb B cpege paspaboTkm Microsoft Visual Studio 2012 Ha sa3bike
nporpammupoBanus C#. B pamkax aToro Mogyns, CpoekTMpoBaH U pa3paboTaH NpoCTon, YAOOHbIN U MHTYUTUBHO
MOHATHBIN rpadnYecKUn NONb3OBATENbCKUA MHTEPdENC M peanu3oBaHa ero nporpaMMmHas yactb. [MpunoxeHue-
KOHBEpTEP ABMSIETCA BCMOMOraTernbHOW 4acTbio CUCTEMbI M MO3BOMSAET CO34aBaTb aanTUPOBaHHbIE CloBapy And
MOBMMBLHOIrO MOAYNSA U OTNPaBAATL UX HA MOBUIIBHOE YCTPONCTBO.

Mo6unbHbIN MoayNnb NpeacTaBnseT cobow NpunoxeHne Ans MobuneHoro yctponcTea Ha 6ase OC Android.
MpunoxeHne cosgaHo MpU NMOMOLLM COBPEMeEHHOW cpeabl pa3paboTtkn Android Studio 1.5.1 2015 n nogxoauTt ans
ycTponcTts ¢ Bepcusmu APl oT 14 n Beiwe (Android 4.0+). Android Studio no3sonseT npoBepuTb paboTy NPUNOXEHUS
Ha YCTPOWCTBaXx C pasnnyHbIMK pasmepamu 3KpaHOB U ¢ pasnunyHbiMmn Bepcusamu Application Programming Interface,
Takke MMeeT BCTPOeHHyl wuHTerpaumio ¢ Github, nogaepxky Heckonbkux APK € pasHbiMU YHKUMSIMU BHYTPU
OLHOro MpoeKTa U Moaynb onTumu3aumn. NpunoxeHne NO3BOMNSET NOMb30BaTENO BbIOPATh OAMH U3 3arpyKEHHbIX
Ha YCTPOWCTBO CMOBapen, WU3y4yuTb €ro COoAepXumoe, MPONTM TEeCTUPOBAHME Ha 3HaHUEe NpPeLoCTaBMEHHOWN
WHdOpMaUuM u yBuaeTb OTYET MO NPOBEAEHHOMY TECTUPOBaHWIO. TecTUpoBaHME MpOBOAWUTCA B MNPOCTOMN
HesambICrOBaTOM WrpoBo ¢popme, 4YTO CrnocoGCTBYET YCNELHOMY YCBOEHMIO MHOopMauun. Takke HEeCKONbKO
crnoBapei ObinMu co3daHbl U YyKe BKIHOYEHbl B CTaHOAPTHbIM NakeT MOOWMBLHOTO MoAynsi, YTO MO3BONSET
nonb3oBaTensam MpoBepuUTb paboTy MPUIOXEHWS K NMOYYBCTBOBaTb ero yaob6CTBO cpa3y e, Mocre yCTaHOBKM Ha
YCTPOWCTBO.

Qadn (.txt)

Moaynb -

" cven
KOHBEpTaLuuu

MK nog ynpasnexHnem OC
Windows

®aiin (.db)

Mo6unbHbIN MOAYNb

Android-ycTpoicTBo

Puc. 1 — CtpykTypa nHpopmaLmoHHOW CUCTEMBI
Takum obpasom, B xode paboTbl Obino pa3paboTaHO MOAyNbHOE MPUIIOXKEHWE PacLUMpPEeHUs MeKCUKOHa,
COCTOsILLlee U3 BCromoraTensHoro Moayns Ha nnatcgpopme Windows, ocHoBHoro mogyns Ha nnatgopme Android wu
6a3sbl gaHHbIX SQLite.
Cnncok UCMonb30BaHHbIX UCTOYHUKOB!
1. Tonowanos A.FO. Google Android. MporpamMmmupoBaHue anst MoGunbHbIX ycTpoiicTs: U3a-8o «BXB-MeTepbypr», 2011 —
421 c.
2. TMetyonka. MNporpammupoBanne ana Microsoft Windows Ha C#. B 2-x Tomax. Tom 1: MNep. ¢ aHrn. — Mocksa: Pycckas
pepakums, 2002. — 624 c.
3. Habrahabr [QnekTpoHHbI pecypc]. — nekTpoHHbIe AaHHbIe. — Pexum goctyna : http://habrahabr.ru/
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MHTEPHET-NMPUNOXEHUE ONA CO3O0AHUA BA3 NAHHbIX

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

KepuHa A. B.
MexeHHass M. M. — oueHm, K. mexH. HayK

Llenbto paboTbl sABASETCA cO3gaHMEe WHTEPHET MPUMOXEHWS, MO3BOMSIOLWEro Mofb3oBaTeNo co3haBaTh
CTPYKTYPUPOBAHHbIE XpaHUNMLia AaHHbIX, BbIOUpas MakCMManbHO MOAXOASALUYI0 ANSA pelleHus 3agady CTPYKTypy
Tabnuy,. Obecne4yeHnsa 6e3onacHOCTV BBEAEHHbIX AaHHbIX.

MpooykT npefacraenseTr cobow KnueHT-cepBepHoe npunoxeHne. CepsepHas 4acTb peanusoBaHa npwu
nomoLum nnatdopmel .net Ha a3bike C# ¢ ncnonb3osaHue nattepHa MVC. KnueHTckas xe 4yacTb peanu3oBaHa Ha

a3blkax JavaScript, HTML n CSS.
Hauano

OpHOM N3 camblX CIOXHbIX

3agay npwu pa3paboTke

MPUNOXEHNA 6bina

a3 Y i R = NpoeKkTMpoBaHue CTPYKTYpbI
PerucTpaus el BHyTPEHHel 6a3bl JaHHBIX, TO €CTb

6asbl, KOoTOpas  ocyliecTBnseT
XpaHeHne Bcex BBEAEHHbIX BUAOB
naHHbIX. Beab co3pgaBaTth Kaabln
pa3 BO BHyTpeHHel 0Gase HOBY
CYLLHOCTb ANSA KaXX4on BBEeOEHHON

Y
Het a M
———————<C030aHNA XPAHNNLLY 2 Bb?g:ﬁ:ﬁ:;b' |—>| BEOZ AaHHbIX l—b

Het
MpoBepka AaHHbIX
A

oTAenbHbIM nonb3oBaTenem
i Tabnuubl HepaLMoHansHo,

v
o npuBoaut K Oecnopsigky B Oase
pacotsic [ [aHHbIX, HeynoGCTBY BHYTPEHHErO
D noucka. Takylo 6a3y HaMHOro
o e i CroXHee nogdepxveaTb W ANs
., [:Bbjm 03HaKOMIEeHMS] HOBOTO
agMuHuCTpaTopa WM Xe  OHS
Ba:::;;?:jiu.m BriGop Tadnuusl AanbHeunwero pas3BuTna
: nporpaMMHoOro npoaykTa
noHagobuTbes Bonbluoe

KONMYeCTBO BPEMEHW. VIMEHHO
NMosToMy B XO[4e BbINOSIHEHUS
pabotbl Obina paspaboTaHa wn
BHeApeHa CTPyKTypa 6a3bl

BuSop ™na nona Beoa AaHHbIX

B20a Ha3BaHMA U
OrpAHALHMI

[aHHBbIX, nosponsLlas
T — - MaKkcMmMmasnbHO paumoHarnbHO
‘ Bl ynpaBnaTb  pecypcamu "
Ia Ja npeacraenser  cobolt  TpeTblo

Bei3oe dopme! A0DaBHEHNA = =
HOBbIX NoN30BaTENeN ‘ Fb"’om;am“ub', HopmaanHyK) CbOPMVL

- porpaMMHbIV NpoAyKT
] BWT"”*"‘“ ] I B*"°°‘l”°”“ | npenocraenset BO3MOXHOCTb
[ CoXpaHeme ) CO34aHnsA NPUBATHOIO XpaHwunuwia

R ] [ Bsoa AaHHbIX l naH‘:bIX p p w

Puc. 1 — Anroputm paboTbl CUCTEMbI

[MpeaycmoTpeHa pasHas cTeneHb AOCTyna K AaHHbIM: co3daTterib XpaHunuiia MoxeT HacTpavBaTb MOMUTUKY
©6e30macHOCTM Ha CBOE ycmoTpeHue. MNpunoxeHne no3sonseT Ao0aBnsaTe TpM Buaa nosfb3oBaTenei: nonb3oBaTeny,
umerLLme npaBo Jo6aBNEeHUss AaHHbIX U U3MEHEHUS CTPYKTYpbl Tabnuu, nonb3oBaTenu, KOTopble MMEKT JOCTYN K
penakTMPOBAHMIO YKe BBEAEHHbIX AaHHbIX U NOMb30BaTeNN, MMEKLLNE BO3MOXHOCTb TONMbKO YTEHWUS AaHHBbIX.

PaspaboTaHbl 1 BHegpeHbl BOCEMb TWUMOB AAHHbLIX, KOTOpPblE MONb30BaTENlb B Pa3HbIX Bapuauusax MOXET
no6aenaTb B Tabnuupl, YTO NO3BONSAET YAOBNETBOPUTL BOMNBLUMHCTBY NOTPEOHOCTEN NONb3oBaTeNen.

B xopme paboTbl pa3paboTaHbl M peanu3oBaHbl anropuTMbl CUCTEMbI, NPesycMOTpeHbl 6omnbLUMHCTBO
UCKMYMTENBHBIX CUTyauui, paspaboTaH WMHTYUTMBHO MOHATHLIA MONb30BaTENbLCKUA WMHTepdelnc. Takke Obin
peanu3oBaH BanuaauMOoHHbIA MOAYMb, NO3BOMSAOLWUIA Nonb3oBaTento HeiIcTpo M 3P(EKTUBHO NCMPaBNsATL OLIMOKM
npv BBOAE AaHHbIX.

CrMCoK MCMOMNb30BaHHbIX MCTOYHMKOB!
3.  ®naHaraH [., JavaScript. NoapobHoe pykoBoacTso — CaHkT-lMeTepbypr: Cumson, 2012
4. ®pumeH A., CaHgepcoH C. ASP.NET MVC 4 Framework ¢ npumepamu Ha C# 5.0 ans npoceccrnoHanos — Mocksa:
Bunbsam, 2015.
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CUCTEMA OUCNETYEPU3ALUUUN TOPHO-TPAHCINOPTHOI'O
KOMITIEKCA "KAPbEP"

Bernopycckuli eocydapcmeeHHbIl yHUsepcumem UuHpopMamuku U paduosniekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Knumosuy E.JI.
CasyeHko B. B. — kaHOuGam mexHUYeCKUX HayK

Llenbio paboTbl ABNAETCA M3yYeHe CUCTEMbI AMCNETYEPU3aL MM ropHO-TpaHcnopTHoro komnnekca "KAPbBEP",
BblBNIEHME U 060CHOBaHWE HanpaBneHns MepcnekTMBHOIO NPUKNagHoOro NCCnefoBaHus.

ABTOMaTM3UPOBAHHAA CUCTEMA YMpaBrieHWs FOPHOTPaHCMOPTHBIM KoMmmnnekcom «Kapbep» Ha cer OeHb
aBnseTca Haubonee 3(PHEKTUBHBIM MHCTPYMEHTOM [N OMNepaTMBHOIO YNpaBneHWst ropHelMu pabotamu. B
pobbiBatollent oTpacnn cuctema nossonset 3PMEKTUBHO paspelunTb Lenbin pag BaxHbIX BonpocoB. Cucrtema
OpueHTMpOBaHa Ha peLueHune criegyowmx 3agad [1]:

® yBENMMYUTb BPEMS NPOU3BOAUNTENBHOIO MCNOMNb30BaHNst 060pyaoBaHMs B TeYeHNe paboyven CMeHBb;

e 06ecrneynTb 3KOHOMMIO PECYPCOB MPU AOCTUXKEHUN HEODXOANMBIX 06 bEMOB NPON3BOACTRA;

® MOBbLICUTb TPYAOBYHO Y TEXHOMOIMYECKYIO ANCLIMMIMHY NepcoHana;

e o6ecneynTb BO3MOXHOCTb OOBEKTUBHOW OLIEHKM AeATENbHOCTU CNyX0 1 y4acTKOB NpeanpusaTus;

e bonee apheKTMBHO peluaTb 3adauv onepaTMBHOrO ynpaeneHus paboTon kapbepa ( B T.4. 3agayu
onTMMU3aLUM rpy30NoOTOKOB, NoaaepaHusa TpebyeMoro copepkaHns nornesHbIX KOMMOHEHTOB B pyAe Ha cknajax,
o6ecneyveHns HeobxoaMMOW NPOU3BOANTENBHOCTU 0O0OPYAOBaHUS, a TaKKe yrnpaBreHve 3anpaBkaMmu);

e obGecneunTb NNaHOMeEpHOEe TeXHU4Yeckoe OBCNy>XMBaHME M PEMOHT Mapka MawuH NpeanpuaTus, a Takke
MOHUTOPUHT U YYEeT LUMH U pELLEHNE NPOCTbIX CKNaACcKuX 3afay.

B coctaB cuctembl aucnetyepusaumm ropHo-TpaHcnoptHoro komnnekca "KAPBEP" Bxogut cnepgytoulee
o6opynoBaHue [2]:

o o6opynoBaHne MoburbHbIX 06 BEKTOB;
< cUCTEMbI Nepeaydn AaHHbIX;

< obopyfoBaH/e AMCNEeTYEPCKOro LeHTPa;
X nporpaMmMHoe obecneyexue;

< pabouyve mMmecTa nonb3oBaTenei;

CTpyKTypa cucTeMbl NpeacTaBneHa Ha puc. 1.

-~
-2 Crymauku GPS
Gy BSOPTOBOE
OBOPYAOBAHMWE

i Vi N

S—

T GEOPTOBOE
OS0PYOOBAHUE

PepascnaTop

BOPTOBOE
OBOPYAOBAHME

el
e
>
UMP.Framework + DISP.UMP

O6paboTxa oNepaTHBHoi NHPOPMaUNK OT MOBUALHLIX O0LEeKTOB

PitE
Baza panmbix cucrems: (CYBA Oracie)

MpUKNaaHan cucrema (Habop xmi-dainos ¢
ONUCAHKEM NONLIOBATENLCKONO wHTEpdedca)

NoxanuHan ceTs NPeANPUATHA Internet

y St
= |

Paboune mecra

PaGoune mecra

ncneTw nonvlosareneh
ancneruepos PabovaBIecIo Patiues ficero onb30BaTENE -

Maprwengepa BAMHUHMCTPATOPA

KoMnbloTeps:
nonszoBarencit

Puc.1. CTpykTypa cuctemMbl gucnetyepumsauum ropHo-TpaHcnopTHoro komnnekca "KAPbEP" [2]:
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B coctaB «komnnekta 6asoBoro 6GopToBOoro o6GopygoBaHuMs MOOWMbHLIX OOBLEKTOB B  CUCTEME
avcneTtdyepusaunm Bxoau [2]:

e VlHTennektyanbHas naHenb UM-01

e OGopygoBaHue cucTeMbl Nnepeaayn AaHHbIX

e HaBuraunoHHbin 6nok HB-03

e Cuctema KOHTPONS 3arpy3ku C MHTErPUPOBaHHOWN CUCTEMOW KOHTPONS AABEHUS B LLUMHAX

e PasnnyHble Jatyuky (YpOBHS TOMNMBa, [aBrneHWs B CUCTeMe MNHEBMOMOABECKW, [aBrneHus B
rMopaBnMYeckux cucTemax u ap.)
CoctaB o6opyaoBaHns MobunbHbIX 06LEKTOB NpeAcTaBneH Ha puc. 2.

O6opyaoBaHne MO6UIbHbIX 06BbEKTOB

g CUCTEMA
HABUIALMOHHDbIA | NEPEOAYMN

BJ/1IOK HB-03 ./ L AAHHbIX

OATYMKN
1Te MHTEN/IEKTYANbHAS
CUCTEMA KOHTPOISA ' | o | NAHERbun-01

3ArPY3KWU, TOMJINBA U
\ AABJIEHUA B LWUMHAX |

Puc. 2. CoctaB 06opyaoBaHnst MobunbHbIX 06bEKTOB [2].

Mcnonb3oBaHue cuctembl obecneynBaert:

- NOBbILEHME NPOM3BOAUTENBHOCTN FOPHOTPAHCNOPTHONO KoMnsekca Ha 15-20%;

- NoBbIWeHMe 6e30nacHOCTN ropHbIX paboT;

- BO3MOXHOCTb BECTU A00ObIYY B TPYAHOAOCTYMHbLIX W TSHXKEMbIX MO KMMMaTUYEeCKUM YCNOBUSIM PEermoHax.

BmecTte ¢ Tem, BHegpeHME aBTOMATU3NPOBAHHOW CUCTEMbI YNPaBIEHUS KapbePHbIM aBTOTPAHCNOPTOM, Npu
HECOMHEHHbIX NPenMyLLeCTBax MMeET 1 psaa HeJoCTaTKoB. B nepByto odepenb 3TO BbICOKME KanuTarnbHble 3aTpathbl
npu yCTaHOBKE CUCTEMbI, HEOOXOOUMOCTb NMPUBIEYEHUSA BbICOKOKBANMMULUPOBAHHBLIX KaapoB (OMCNeT4YepoB), YTO
YBEMUUMBAET CPOK €e OKYyMnaemocTW, a Takke OTCYyTCTBUME HOpmaTuMBHOM 6asbl, ee agMUHUCTPATMBHOIMO U
3aKOHOOATENbHOIO  KOMMOHEHTOB He MO3BOMSEeT BbIATM Ha HOBbIA YPOBEHb 3KCMyaTauuuM  KapbepHOro
aBTOTpaHcMnopTa, MeAneHHas MOLEPHN3ALUNSt CUCTEMbI MO PaCLLUMPEHNIO (PYHKLIMOHAmNbHbIX BO3MOXHOCTEN, npexae
BCEro M0 MOHUTOPWHIY (OYHKLMOHANBHOIO COCTOSIHUS BOAMTENS KapbePHOro camocBaarna.

Ona  MuHMMM3auMn  BNUSAHWS HEraTUBHBIX aCNEeKToB  “4enioBeyeckoro paktopa” Ha 3ddEKTUBHOCTb
PYHKLMOHNPOBaHNS KapbepHbIX aBTOCaMOCBaroB, Hanpumep cemerictea benAS3, MoryT ncnonb3oBaTbCs N3BECTHbIE
cucTembl nogaepXkn pabotocnocobHocTn BoguTtenen [3]. CosgaHne 60pToOBbLIX annapaTHO-NPOrpaMMHbIX CpeacTB C
YHKUMEN KOHTPOMNS pasBUTMS 3MOLMOHANbHOrO BO30OYXXOEHWs BOAMTENEN KapbepHbIX aBTOCAMOCBArNoOB U OPYrnx
TPaAHCMOPTHbIX CUCTEM “4enOBEK-MaLlLMHA”, rAe WCMOMNb3yTCs OMCMNETYEPCKNE CXEMbl YMNpPaBIieHUst B pearibHOM
MacwTabe BpemMeHW, NOo3BONUT OOOCHOBAHHO WM B HYXHbIA MOMEHT BPEMEHU BBOAWTH BHELUHUIM KOHTPONb 3a
OEeATENbHOCTLIO BOAUTENS U B Crlydae HeoOXOAUMOCTU BHELLHUE 3NIEeMEHThl ynpaBneHus (nepexoq Ha aBapUnHbIN
pexum YHKUMOHUPOBaHNS) NMbO C MCNOMb30BaHMEM aBTOMATMYECKUX anropuTtMoB, NMBGO C UCMNONb30BaHWEM
pecypcoB 1 BO3MOXHOCTEW AMCrNeT4epcKoro ynpaeneHus. NpegnonaraeTcsi, YTO HEUM3BEXHOCTb BBEAEHUS BHELLIHETO
KOHTpONS 3a AeATENbHOCTbI0 onepaTopa B MOMEHT BO3HWKHOBEHUW HECTaHOAPTHbIX (HEWTaTHbIX) CUTyauuin ans
Hero OygeT ABNATbLCS 3HAYMMOW MOTMBAUMEN, CMOCOCTBYKOLLEN U MOOUNU3YIOLLEN K MPUHSATUIO KOHCTPYKTUBHbBIX
peLleHuii No ganbHenweMy ynpaBneHuo TpaHCnopTHON cuctemon [3].

BbiBOObI: aBTOMATM3MPOBAHHAas CUCTEMA MNOABEPXEHa BIIMAHMIO W3BECTHOW Mpobrembl 0OycrioBneHHoOm
«4ernoBeyecknMm (aKkTopomy, crnefoBaTeribHO, O4HO W3 HarnpaBfieHUWN pasBUTMS Mepexod Ha aBTOMaTMYeCKYH
cucTeMy; nonaraw, 4YTO pasBuTME METOAOB MOBbIWeEHUS 3(PPEKTUBHOCTM  (PYHKLUUOHMPOBAHUSA KapbepHbIX
aBTOCaMOCBasioB NyTeM MUHUMU3ALNW BINSIHUA HETATMBHbIX acNeKTOB “4enoBeyeckoro paktopa” HenocpeaCcTBEHHO
BO BPeMSl BbIMOJSIHEHUSI BOAUTENEM anropuTMOB AeATENbHOCTU, NO3BONUT NOBLICUTL 3P HEKTUBHOCTb CUCTEMbI

Cnu1cok MCnosb30BaHHbIX UCTOYHUKOB:
1. Cwucrema gucnetyepusaunn KAPbEP [OnekTpoHHbIi pecypc] — Pexum goctyna : http://vistgroup.ru/products/carier.
2. Tpy6eukon K. H., Kynewos A. A., Knebanos A. ®., Bnagumupos [1. . CoBpemMeHHble CUCTEMbI yNpaBrieHUs] rOpHO-
TpaHcnopTHbIMK komnnekcamu / MNop pea. akaa. PAH K. H. Tpy6eukoro. — CI6.: Hayka, 2007. — 344 c.
3. CasueHko B.B. Mcuxodumaronormyeckme acnekTbl NOBbILLEHUST 3HDEKTUBHOCTY paboTbl BOAMTENEW KapbepHbIX caMmocBarnos //
lopHbI xypHan, 2005, Ne 9-10, C. 94-96.
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BJIMAHUE CETU 4G HA 30OPOBbLE YEJIOBEKA

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Koeanesckuti A.M.
lopdelivyk T.B. — accucmeHm, Ma2ucmp mMexHUYeCcKUX HayK

B cBsa3n ¢ Hayanom akcnnyaTauum 4G coToBoK ceTu B benapycu Bo3HMK BONPOC, HACKOMbKO 3TO 6e3onacHo
ANsi 300pOBbs YenoBeka, Belb MOOUIbHbIE TenedoHbl SBNSHOTCS HE3aMEHUMbIM CMyTHUKOM YeNoBeKa, a Nepexos,
Ha 6onee BbICOKME YaCTOThbl UCMOMNBb30BaHUS BCErfa CBA3aH C PUCKOM ANs 340poBbs. HeyamBuTenbHO, YTO noaen
cTano 6ecnokouTb BNMUSHWE 3NIEKTPOMArHUTHbBIX BOITH HA COCTOSIHME YerloBekKa.

Cetb 4G(LTE-Advanced) 6bina BBegeHa B akcnnyatauumio B 2015 rogy. B HacToswmn momeHT paboTaeT B
ananasoHe 1800 MI'u, B ckopom BpeMeHu byaeT ncnonb3oBatbes guanasoH 2600 MIy,.

MOY anekTpoMarHAUTHOrO MOMs CO34aBaeMoro aHTeHHamu ©0a30BbiX CTaHUWA COTOBOW pPagMoCBs3M Ha
TEPPUTOPUU XKUION 3aCTPOMKN U MECT MaCCOBOrO OTAbIXa, MOMELLEHWUIA XUMNbIX U 06LLECTBEHHbIX 30aHWUA HEe AOMKeH
npesbiwaTtb 10 MKBT/cM? cornacHo HopMaTyBHBIM AOKyMeHTaM[1].

3amepbl, NpoBeaeHHbIe BecemnpHol opraHm3aumei 3agpaBooxpaHeHusa (BO3) B 2010 r. Ha ogHoOW 13 nepBbiX
KoMmMepuyecknx ceTer LTE B guanasoHe 2,6 Ty, nokasanwu, 4to uanyyernme ot LTE-aHTeHHbI cocTaBnsieT okono 4 %
OT BCEX 3apErMCTPUPOBaHHBIX B OKpYyre pagMocurHanoB U B 6 ThbiC. pa3 HMXE CyLLECTBYOLLUX HOPMATMBOB. YPOBEHb
M3Ny4YeHUs B KOHKPETHOW TOYKE 3aBMCMT OT MHOXECTBa (DaKTOPOB, BKIHOYAs BbICOTY aHTEHHbl, MOLLHOCTb
nepegartyvka U pacctosiHue 0o aHTeHHbl. CornacHo NpoBeAeHHbIM NCCrefoBaHUAM Obino oOHapyKeHo, YTo criabble
pagMoyvacToTHble curHanbl oT 6a30BbIX CTaHUMA U BecnpoBOAHbLIX CETeW He MOryT HaHeCTW cepbesHbin ylepb
300poBbi0 YenoBeka. OgHako uccnenoBaHus, NpoBefeHHble ¢ ceTamn GSM, nokasanu, YTO 3aropogHble XUTEnu,
yacTo rosopsiwue no MobunbHOMY TenedoHy, 4valle noABEpXKEeHbl OMyXONu FOMIOBHOrO MO3ra, YeM ropofckue
xuTtenu. Ecnu aboHeHT HaxoauTcst ganeko oT 6a30Bow CTaHLUK, TO MOLLHOCTb ero TenedoHa MakcumarnbHa.

Ecnn cotoBbIn TenedoH MPUHUMAET XOPOLUMA U YBEPEHHBIA CWUrHan, TO OH paboTaeT Ha MWHUMarbHON
MoLLHOCTM [2]. OCHOBHBIMM y3MamMun COTOBOW CBS3U ABMAOTCA - MOOUNbHbIN TenedoH (MT) n 6a3oBas ctaHums. Bo
BpeMS BbI30Ba 1 pasroBopa Mexay HMMMW BO3HWKAET CUITbHOE 3fIEKTPOMAarHUTHOE Mose, KOTOPOoe NPOHU3bIBAET TENO
yenoseka, B NEpBY o4Yepedb TKaHU roMoBbl - KOXHbIA MOKPOB, YXO M 4acTb MOMIOBHOIO Mo3ra. 3aMeTuM, YTO 4YeMm
bonblue pacctosHue mexay 6a3oBov cTaHumMen n coToBbIM TenedoHoMm, Tem cnabee GyaeT curHan NpPUHUMaeMbIA
TenedoHoM OT 6a30BOW CTaHUMK, U TeM BONbLUYIO MOLLLHOCTL OH AOMMKEH OyAeT uanyyaTb Ans nogaepkaHus cBasu.

MowwHocTb m3nydeHns ot 6as3oBon ctaHumm LTE GygeT mMeHsTbca B 3aBUCUMMOCTM OT obbema Tpadwka.
MakcmMManbHbIl YypOBEHb U3rnyyeHusi oT cTaHuum LTE He npeBbllwaeT ypoBeHb MW3NyYeHUs OT CTaHuui Apyrux
MOBWMBHBLIX CEPBUCOB C NepeaTynkammn aHanormyHon MowHocTu. MakcumansHas MOLHOCTb M3nyYeHus TenedoHa:
0,2BT onsa LTE(4G), 0,25BT ansa UMTS(3G), 1Bt ana GSM 1800 MI'y 1 2Bt gna GSM 900 MIu.

Cuutas aHTeHHy MT BceHanpaBneHHoW, NNOTHOCTb MOTOKa 3Heprnn | MUKPOBOITHOBOIO M3My4YeHUsl B LIEHTPe
ronoBbl aboHeHTa HaxoaAaT no opmyne

| =P/4nr

rae P - mowHocTb otaensHoro MT; r — pacctosHue oT MT, npuxaToro K yxy, A0 LeHTpa rornosBbl aboHeHTa.

Ona onpepeneHHoctn gonyctum, yto P = 0,2 BT cormacHo manyyenuto npu LTE ceTM Ha mMakcumarnbHOW
MoLHocTh, a r = 10 cm, Torga nonyuum | = 159,2 mkBT/cm2. Kak Buaum, nonyyeHHoe 3HadveHwue M3 Ha ogwH
nopsiAoK NPeBbIAET BENUYMHY, YCTAHOBIIEHHYIO AN HACENEeHUs HOPMaTUBHBLIMW JOKYMeHTamu u B noytu 0,8 pasa
MeHbLLE NpeaensHON BENWYMHbI, YCTAHOBINEHHOM Ans paboyero nepcoHana TemMu Xe HOpMaTUBHbIMU OKYMEHTaMu
(200 mkBT/cm?) [3]. HaceneHnue oT paGoyero nepcoHana oTnnyaeTcs TeM, YTo K paboyeMy nepcoHany npuMeHsoTcs
Mepbl 3awuTbl OT BO3AEWCTBUSI INEKTPOMArHUTHOrO M3MyYeHWsl, U OHW [OOJDKHbI y4acTBOBaTb B reyebHo-
NpoUNaKTUYECKNX MEPONPUATHSX.

[ns cpaBHeHwus, npu cBAsm GSM 1800 MMy Ha mMakcumanbHOW MOLHOCTH, T.e. P=1 BT, nony4um 3HaveHne
1=796,2mkBT/cm?. UTo npesbiwaet HopMbl B 80 pas. OgHako criefyeTt yy4ecTb, YTo TenedoH He MOCTOSIHHO co3aaeT
3MNEeKTPUYECKoe Mone TakoW BENWYMHbI, a TOMbKO BO BpPEMS akTMBHOIO WCMofb30BaHusi(pa3roBopa) U npu
MaKcMMarnbsHOM yaaneHun ot 6a3oBoi cTaHUMU.

Torga nonyyaeTcs, YTO peLleHne npobnemsl Co 300POBLEM — 3TO NEPEBO BCEX COTOBbIX CETEW Ha CTaHOapT
LTE n yBenuyeHue konuyectBa 0a3oBbix CTaHUMW, 4TOObI TenedoH paboTan Ha MeHblUel MOLHOCTU. A Takke
MCNONb30BaHUE PEMUTEPOB B NMOMELLEHUSIX UMW 30HAX C NIIOXUM CUrHANOM CHU3UT u3nyyeHue tenedoHa. [MNpn sTom
cnegyeTt NOMHUTbL O TeXHWKE 6e30MacHOCTUM U YMEHbLUMTb BPEMSI aKTMBHOIO MCMONb30BaHUsA TenedoHa, a Takke
MCNONb30BaTb PA3NNYHbIE TAPHUTYPbI ANS YBEMMYEHUS PaACCTOSIHUSA OT TrONfioBbl MOMb30BaTeNsl OO0 aHTEHHbI
TenedoHa.

Cnncok MCronb30BaHHbIX MCTOYHUKOB:
1. MocraHoBneHue MuHucTepcTBa 3apaBooxpaHeHust Pecnybnvku Benapycb Ne 14 O6 ytBepxaeHun CaHuTapHbIX HOPM, MpaBun v
TUMMEHNYECKNX HOpMaTUBOB « UrneHndeckve TpeboBaHUsA K YCTaHOBKE W AKCTINyaTaLmmn CUCTEM COTOBOW CBA3W».
2. Buxapes A. . BnimsHue coToBoW CBA3W Ha 3a0poBbe mnonb3osatens / A. . Buxapes // Hayka-nponsBoacTBo-TexHoOMormm-
aKonorus : ¢6. matepmanos KoHd. - Kupos, 2004. - T. 4. - C. 181-182.
3. TMocTaHoBneHve MuHucTepcTBa 3gpaBooxpaHeHust Pecnybnvkm Benapyck Ne 23 CaHuTapHble HopMbl U npasuna « TpeboBaHus K
3MEKTPOMarHUTHBIM U3MYyYeHVsSIM PaaMo4acTOTHOrO AnanasoHa npuy Ux BO3OeCTBUM Ha Yenosekar», 05 mapta 2015T.
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JAVA-NMPUNOXEHUE: KOMHATHbBIE PACTEHUA

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kopomkeesuu H. C.
Py6aHosa N.A. — accucmeHm kaghedpsbi NMud

Llenbto paboTbl sBnsieTcs paspaboTka MHGOpMaUMOHHOM cucTembl «KomHaTHble pacTeHusi». Llenbto
pa3paboTkm MHEOPMAaLMOHHON cuUCTEMbl «KOMHaTHblE pacTeHusi» ABMSETCA CTPYKTypupoBaHuWe WHdopMauun ob
KOMHaTHbIX pacTeHVAX 1 NpaBuna yxoaa 3a HUMuU.

PaspabaTbiBaemoe npunoxeHve npeacraBnsgeT cobor cMcTemy, KOTOPYH YCMOBHO MOXHO pasfennTtb Ha ABe
OCHOBHbIX 4YacTu: peanu3auusi KIMEHTCKOM 4YacTu u peanusauus rpadudeckoro wuHTepdenca. Peanusauus
rpadmyeckoro uHTepderica peanvsoBaHa ¢ nomoLblo 6ubnuotekn Swing. MpunoxeHne opmeHTUpoBaHO Ha paboTy
B OC Windows 7.

SWING
Window Dialo Frame | AWT Event D
AWT Components 8
Button Drag and Drop
Frame
ScrollBar
‘ .
ont Color Graphics Tool Kt Accessibility

AWT
JFC

Puc. 1 — Ctpyktypa JFC

MpunoxeHne cosznaHo Ha s3bike Java npu nomowm cpeapbl paspaboTku Intellij IDEA, oTnuyatoLeincs Wmnpokum
HabopPOM MHTErpMpOBaHHbIX NHCTPYMEHTOB.

KnueHTckon YacTb MHpopMaLMOHHOM cnucteMbl obecnevynBaeT BO3MOXHOCTb 400aBMNeHNs pacTeHni, nomcka
M pefakTMpoBaHUs AaHHbIX B MPUNOXEHNUN.

[paduyeckun nHTepdenc NpunoxeHnss paspabotaH C y4eTOM OCHOBHbIX MPUHLUMMNOB 3abunutn. OusanH
NPUIOXEHNSA OCYLLIEeCTBNASETCH co3aaHnem knacca Look and Feel. [JaHHbIM Knacc no3BonseT U3MeHATb CTUMb BCeX
OKOH W OMaroroB B MPUMOXeEHWN, a TaKkke 3MeHSeT CTUIMb 0PopMIEHNA OOHOBPEMEHHO AN BCEX AIEMEHTOB.

Takum ob6pasom, B xoAe paboTbl co3gaHa uMHgopmaunoHHast cuctema «KomHaTHble pacteHus» gns OC
Windows 7, pa3paboTaHHasi Ha si3blke Java ¢ ucnonb3oBaHnem 6ubnuotekn Swing.

CnncoK UCMoNb30BaHHbIX MCTOYHMKOB:
1. B. 3kkenb. dunococus Java. bubnuoteka nporpammucta: Mep. ¢ aHrn. - Poccusi: Mutep , 2014 - 640 cTp.:
2. C.B.OaBbigos. IntelliJ IDEA. MNMpodeccuoHansHoe nporpammupoBaHue Ha Java, -Mutep, BXB-MeTtepbypr, 2005 - 800 cTp.
3. Habrahabr [OnekTpoHHBbIN pecypc]. — OnekTpoHHble AaHHble. — Pexxum goctyna : http://habrahabr.ru/
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NNATO®OPMA IEKTPOHHOU KOMMEPLIMU HYBRIS

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHghopMamuku U paduoarieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kocakosckut . T.
LlepbuHa H. B. — cm. npenodasamerib, Ma2ucmp mMexH. HayK

€rblo paboThbl ABNAETCH U3yyeHne nnaTopMbl ANEKTPOHHOW kKomepuwmmn hybris.

2 ApxuTekTypa nnatgopmbl npegHasHadeHa [Ans  pa3paboTkym  COBPEMEHHbIX,

Y MOCTOSIHHO MOAKIMHOYEHHBIX K WHTEPHETY MNPWIMOXEHUIA, KOTOPbIE AOJKHbI C BbICOKON

Npou3BOANTENBLHOCTLIO 0bpabaTbiBaTh OonbLIor 06bem Tpadvka U ynpaBnsaTe 6onbLlUMMm

obbemamu paHHbIX. KomnaHuuu, He wumetowme kakux-nnbo ocobbix TpeboBaHu K

WHCTPYMEHTY KOMMEPLIMK, HO XenatoLime nockopee nepenTtn Ha cospemerHoe MO, moryT

Bocnonb3oBaTtbcs npoayktom hybris Commerce Accelerator. 310 rotoBag K

MCMOMNb30BaHMIO CUCTEMA MHOTOKaHarnbHOW KOMMepLMK, NOSIHOCTLIO HAacTpavBaeMas Mnof 3akasvmka v nogxogdawias

ANnst KoMnaHun nboro pasmepa. Cuctema BKIOYAET MOOYNN ANSt MHTEPHET-KOMMEPLMK, MOBUITBHON KOMMEpPLUK,

yrpaBreHVs 3akazamMu 1 OpraHuMsaumm UeHTpa TenedOoHHOro o6CnyXUBaHWUSA, MOXET ObiTb [OMONHEHa PSAOM
dyHKUMI B2B. MNMpeanpuaTne MOXeT NOMHOCTBLIO NEePEenTU Ha CUCTEMY 3NEKTPOHHOM KOMMepLUmmM 3a 3-4 mecsaua.

YHuKanbHOCTb MnaTopMbl  ANEKTPOHHOM Komepumu hybris: 1) 3To cepBUC — OPWEHTMPOBAaHHaS,
CTaHAapTU3NPOBaHHasa apxvMTekTypa; 2) oTBeyaeT NoTPeOHOCTAM XM3HEHHOTO UMKNa KMeHTa, o6beanHas yHKUnm
TOProBnv 1 ynpasneHus 3akasamu; 3) npegnaraeTt YHUKanbHble BO3MOXHOCTU AN pacunpeHns OyHKLMOHANBHOCTH,
B TOM YMcne nNnowaaky, Ha KOTopow NpeAcTaBrneHbl Nyylime pa3paboTky HaWMX NapTHEPOB AN CUCTEM KOMMEPLUN.

HoctonHcTBa nnatdopMbl 3neKTpoHHou komepuun hybris: 1) Ckopocmb u HadexHocmb. Cpepnctsa
coxpaHeHus AaHHbIX (persistence layer) noggepxusailoT paboTy cuctemsl B NUKoBble nepuogbl. MNnatdopma hybris
Commerce crnocobHa nogaepxvBaTtb paboTy C MWNAMOHaMU NPOJYKTOB, KIMEHTOB W LEH B PEXUMeE pearbHOro
BpemeHun. 2) [lpocmoma u 3sggekmusHocmb. ApxuTekTypa hybris mmeeT npocTylo, MOHATHY CTPYKTYpYy W
NMOCTpOEHa Ha CcaMbIX COBPEMEHHbIX TexHonorusax. 3) MHmezpayusi ¢ coxpaHeHuem ModyribHOCMU. ApPXUTEKTypa
umeeT MoaynbHylo cTpykTypy. lNMnatdopma hybris BkniovaeT B cebs cpenctBa Ans pa3paboTku MPUIOXKEHWUA, C
NMOMOLLIbI0 KOTOPbIX MOXHO A06aBNATb HOBble MpunoxeHus hybris unu cospgaeatb cobeTBeHHble. 4) [MpumeHeHue
cmaHOapmos. [natdopma hybris paspaboTaHa C MCMNoNb30BaHMEM CTaHOAPTU3MPOBAHHbLIX TEXHOMOMMWA. JTO
No3BONSET CHU3UTb €€ CTOMMOCTb 06CNyXMBaHMSA U YNPOCTUTb Npouecc ynpaeneHus nnatgopmon. B apxutektype
hybris ucnonb3yloTca TakMe wu3BecTHble cTaHgapThl, kak Spring, SOLR, Groovy, u Apache Commons. 5)
Macwmabupyemocmb u eubkocms. PeleHns hybris no3BonsioT paclwmpsiTe BO3MOXHOCTU CUCTEMblI MO Mepe
pa3BuUTUst BusHeca 1M N3MeHeHus 3anpocoB knveHToB. C nomolubio dpenmeopka Spring Framework MoxHo 6bIcTpo
[06aBuTb HOBble OM3HEC-06BEKTLI U NPOLECCHI, MOAKIIOYNTE U HACTPOUTL HOBbIE U CYLLECTBYHOLLME KOMMOHEHTHI. 6)
CepBuCHO-OpreHTMpoBaHHas nnatdopma. Spring Framework — cuctema, KOTOpyk Nerko OCBOUTb U paclUnpuUTb.
Y106l A06aBUTL HOBbIE CEPBUCHI U caenaTb UX AOCTYMHBbIMU NS BCEX OCTarnbHbIX KOMMOHEHTOB CUCTEMbI, MOXHO
ucnonb3oBaTb YypoBeHb ServiceLayer. PaspaboTka Be6-CepBMCOB OCYyLWIECTBMsANACb C MPUMEHEHMEM CaMbIX
pacnpocTpaHeHHbIX (PPENMBOPKOB, YTO obecneyunBaeT COBMECTMMOCTb C LUMPOKUM CMEKTPOM KITMEHTCKMX YCTPOMCTB
¥ nporpamm.

Pelwenusi hybris MUHUMU3MPYIOT O6LLYIO CTOMMOCTb BnageHust 3a cHeT onTuMM3aummn paboymx NpoLeccoB U
YBENUYEHUST NPOU3BOAMTENBLHOCTU: 1) ANsi pa3paboTky KOHTEHTa U ynpaBreHus UM MpeanaraeTcs BCTPOEHHas U
WHTYUTMBHO MOHSITHAsi cucTema ynpaBneHusi BeO-KOHTEHTOM, B COCTaB KOTOPOW BXOAOSIT MOLLHbIE WHCTPYMEHTbI
ynpasneHus pabo4ynm npoLeccom; 2) BO3MOXHOCTb NPOBEAEHUS aKLUA MO NPOABMXKEHUIO TOBApOB, HE MpUBreEKas
NT-cneunanucTos; 3) ynpaBneHue HECKONbKAMW WHTEPHET-MarasMHaMmu MOCPeACcTBOM OAHOW MnaTtdopMbl, YTO
no3BonsieT peanusoBatb MynbTMOPEHOOBYHO  CTpaTerMio UMW  MOAKIIOYUTL  HECKONbKO  aboHeHTOB; 4)
LEHTpanM3oBaHHOE ynpaBreHve 3aka3amu no3songeT 3ddeKTMBHO uCnonbL3oBaTb BCe KaHamnbl cbObiTa; 5)
BO3MOXHOCTb BblI6Opa onTumManbHOro cnocoba ycTaHOBKM NpunoxeHun hybris: Ha obopyaoBaHue npeanpuaTud, Ha
BblAENEHHbIX cepBepax hybris nnu B BbluucnutensHom obnake; 6) BO3MOXHOCTb cAenaTb OnucaHus MPOAyKUuUm
sipye, A06aBuB B HUX M300paxeHUs B BbICOKOM pa3peLleHnM U BUOEOPONUKN. DTO MOXHO caenaTb C MOMOLLbIO
Moayns ynpaeneHus umdposbiMu akTueamu (Moaynb Digital Asset Management unu DAM); 7) TecHast uHTerpauumsi ¢
cuctemon ynpaeneHusi accoptumeHtom (hybris PCM) nosBonsieT LeHTpanuM3oBaHHO cobupaTtb WMHgopmauuio o
NpOAYKUMM 1 ee CBOWCTBAaXxX Ha BCeX kaHarnax cbbiTa n ynpasnsaThb €to.

Hepoctatkm hybris: 1) HeT dopyma ansa coobuwectBa 1 Gasbl 3HaHUIN NS NOMYYEHUs! AOMOSTHUTENbHOMN
NOAAEPXKKN KMMEHTOB, HO CyLLECTBYeT OOLIMPHAZsA KONNEKUUst OTPacneBbiX OTYETOB 1 oULManbHbIX AOKYMEHTOB; 2)
ANVTENbHBIN NPOLIECC BHEOPEHNS (CaMblli ObICTPbIN BapyaHT ANd pasBepTbiBaHus 3-4 mecaua).

BbiBoa: nnaTtdopma  3NeKTpoHHOW Kommepuun hybris nossonsetr cos3gaTb  YHUKamNbHYH cUcTemy
3M1EKTPOHHOW TOProBMnM MO LieHe «KOpoOOoYHOro» pelleHusi. bnarogaps ctaHaapTU3NMPOBaHHOW apXUTEKTYpe MOXHO
C3KOHOMUTb Ha pa3paboTke U 06CNyXUBaAHUU pPELLEHUS N NOBLICUTL 3MEKTUBHOCTb KOMMEPYECKON AEATENBHOCTU.
Mnatcopma nyywe Bcero nogxoaut Anst GONbLUIOTO KOMMEpPYECcKoro Ou3Heca KopropaTMBHOIO YPOBHS CO
3HaYUTENbHBLIM GIOXETOM U MHOTOYUCIIEHHBIMU UCTOYHUKAMK JOXOAA.

CnvcoK MCMONMb30BaHHbIX UCTOYHUKOB:
4. SAP hybris [OnekTpoHHbIV pecypc] — Pexxum goctyna : http://www.hybris.com/ru/commerce/architecture-technology/.
5. Lanit [OnekTpoHHbI pecypc] — Pexxum goctyna : http://lanit-consulting.ru/products/hybris/.
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MHTEPHET-BUTPUHA ABTOPCKNUX PABOT

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

KopwyH O.B.
CasyeHko B.B. — doueHm kaghedpbi UMu3, kaHO. mexH. HayK

Llenbto paboTbl sBnsieTca pa3paboTka MHPOPMALIMOHHONM CUCTEMBI ANS pa3MeLLLEHNS U NoucKa AM3aiHEePCKNX
BeLlen n aBTopckux handmade paboT (M3genvin, caenaHHbIX CBOMMMU pykamu). 3TO MHOPMAaLMOHHBIV pecypc Ans
LeHMTenen aBTOPCKMX paboT M yHMKamnbHbIX NOAApKOB. MHgopmauuoHHas cucTtema coaepXut 6asy [aHHbIX,
BKIIOYAIOLLYI0  XpaHeHue BCel  HeobxoOuMOW  MHopMauuMu, W KIWEHT-CEepBeEpHoe  BeOb-Mpunoxexuve,
obecneymBalolLiee ynpasrneHve M AOCTYN KO BCEM AaHHbIM B MHAOPMaUMOHHOW cucteme. Llenbio pa3paboTtku
WH(OPMAaLMOHHON CUCTEMBI KMHTEPHET-BUTPUHa aBTOPCKUX paboT» ABRseTcs cosgaHve yaobHOW nnowagkv ans
B3aMMOAENCTBUS MNOTEHUMarnbHbIX MOKynaTenen u MacTepoB, NpefocTaBfieHne nnowagkn Mo  npoABUXKEHUIO
co3gaBaeMblX MacTepamu aBTOPCKUX paboT, BO3MOXHOCTb MOMb3oBaTensm ObICTPO M 3PDEKTUBHO HaxoauTb
WHTEpEeCYyoLLME NX U3Jenus pyYyHon paboTbl C NocneayroLLen BO3MOXHOCTbIO CBA3aTbCA C MacTePOM MO yKa3aHHbIM
KOHTaKTHbIM AaHHbIM.

Be6-npunoxeHue HanmcaHo Ha ASP.NET 5 (vNext) MVC 6 ¢ ncnosnb3oBaH1eM si3blka nporpamMmmpoBaHus C#
n nattepHa MVC. Vcnonb3oBaHue camon akTyanbHon Bepcum ASP.NET genaeT BO3MOXHbIM BrepBble B UCTOPUU
npunoxexuto, paspaboraHHomy Ha ASP.NET, paboTtatb B onepaumoHHbix cuctemax OSX u Linux. 3TO BO3MOXHO
6narogaps Tomy, 4to HoBasa Bepcus ASP.NET 5 Tenepb nonHocTbio aBnsieTcs open-source (OperviMBOPKOM U
obnapgaeT nonHoueHHon KkpoccnnatdopmeHHocTblo. [lpunoxeHne ASP.NET 5 wmoxetr pabGotatb € AByms
ucnonHsembiMn cpegamu: .NET Core u ¢ nomHonm knaccuyeckon Bepcuen dpenimBopka .NET. .NET Core
npeacTaBngeT MOAYNbHYIO KpOCCNNaTtdOpMEHHYIO WCMOMHSIOWYO cpedy, KoTopas ynpoliaeT pasBepTbiBaHue
npunoxenusi. MNpy pasBepTbiBaHUM BEO-NPUNOXKEHNS MOXHO WCMONb30BaTb TPaauUMOHHLIA Beb-cepsep [IS or
Microsoft. Ho Takke MOXHO 3anyckaTb BEG-NpUNoXeHne, UCNomnb3ys KpoccnnaTopMeHHbI Beb-cepaep Kestrel.

] Bcsa Heobxoaumas nHgopmaums xpaHutcsa B 6ase gaHHbIX, nnatdopmon ans
<Presentat|on Layer>

paboTbl ¢ 6a3ol gaHHbIX BeibpaHa ADO.NET Entity Framework. [1ns co3gaHust 6a3bl
AaHHbIX ncnonb3osaH noaxon Code First, oH xopowo noaxoanTt Anst co3ganus 6a3
OaHHbIX C Hyns 1 oTnM4HO nopaepxusaetca B Entity Framework, B noaxoge Code
4 First cHayana onucbiBalOTCA Knacchbl, a 3aTeéM Ha MX OCHOBE CTpouTcHA cama Gasa
@usiness Logic LayeD AGHHBIX.
B kayecTBe apxuTEKTypbl MPUIOXEHWs BblbpaHa TpexypoBHEBas MOLENb.
Knunentckas yactb B Buge html, css u javascript pannos npegcraBnseT cobow cnom
npenctaenexus (Presentation Layer), peannsoBaHHbIi kak ASP.NET MVC 6 npoekT,

g codepxawmin  rpaduyeckuin  Nonb3oBaTenbCkMi  MHTepdenc, Habop KraccoB
<Data Access Layer)

KOHTPONEpPOB W APYron Kod, npeAHasHaydeHHbn ansg obpaboTtku http 3anpocos,
NoCTynarLunx OT KIMEHTCKoro bpaysepa. CepBepHas 4YacTb 3TO Cnow GU3HeC noruk1
(Business Logic Layer) un wuHTEpdencoB, KOTOPbIA COOEPXKUT BCIO JIOTUKY

v NPUNoXeHns no o6paboTke AaHHBLIX U SBMNAETCS CBA3YIOWMUM 3BEHOM Mexay OBYMS
APYrMMK CrnosiMM, U cCnoi Joctyna K daHHbiM (Data Access Layer), B KOTOpOM
Database HaXoAMUTCs Norvka AocTyna K AaHHbIM NPUIoXeHWs M3 6asbl AaHHbIX. Ha nocnegHem

YPOBHE apXMTEKTYpbl NPUMOXEHUS Ha cepBepe 0asbl AaHHbIX 3anyweHa CYB[
MSSQL Server, 6a3a gaHHbIx co3gaHa nocpeactsom ORM Entity Framework.

KnueHTtckasa yacTb COCTOMT U3 ABYX MOACUCTEM: NoACUCTEMA NONb30BaTeNs U
nogcuctema agMmmHucTpaTopa. OyHKLUMOHaNnbHast 4acTb NOACUCTEMbI MONb30BaTenNs
nogpasymeBaeT: co3gaHue obuiero npoduns; oTKpbITUE MacTepckon u gobasnenne
nuyHbIX paboT; BbIOOp M3genuii B KaTtanore, pasdbuToM Ha TuMbl U KaTeropwu;
coxpaHeHvne B npodune nonb3oBaTenss B M3bpaHHOe MOHpaBMBLUMXCS paboT u
yaaneHve yxe HeakTyarbHbIX MO3ULMIA; OCTaBNsiTb OT3bIBbl HA aBTOpckue paboTbl; 406aBNATbL Nonb3oBaTensAMy B
crneumanbHbld pasgen cucTembl 3akasbl Ha CO34aHue MacTepamu M3genuii No Ux COOGCTBEHHOMY OMUCAHUID Y
3aymMKe; nony4aTb BCE MacTepckue pecypca B obuiem kaTanore MacTepckux. AOMWHUCTPAToOpy OTKPbIThl BCe
BO3MOXXHOCTW KITMEHTCKOM YacTu, @ UMEHHO: AobaBneHne, yganeHme, 3aMmeHeHne, NoMCcK U MPpOCMOTP JHOObIX AaHHbIX
B MHTepecax cobniogeHns nonb30BaTeNbCKOrO COrMaLIEHUs U YCTAaHOBIEHHbIX NPABUIT MHTEPHET-BUTPUHBI.

AkTyanbHOCTb paboTbl onpedenseTcs Tem, YTO paspabaTbiBaemas MHTEPHET-BUTPUHA OOBEAMHUT BCeX
MacTEepOB U LeHuUTenen aBTOPCKUX paboT 6enopycckoro UHTEpPHeTa B OAVMH €AMHbIA MUP, Lefb KOTOPOro NMoMoYb
nogam peannsoBaTb cebs Yepes TBOPYECTBO.

Takum obpasom, B xone paboTbl co3gaHa MHOPMaLUMOHHasa cucTeMa Ans pa3MeLLeHns U nomcka aBTOPCKUX
pabot. OHa Bknio4vaeT B cebs Beb-NpunoxeHue, peanu3oBaHHoe B cpefe paspabotkm Microsoft Visual Studio
Community 2015 Ha a3blike C# npu nomolum cteka TexHonornii ASP.NET, n 6a3y aaHHbIx nog ynpasneHnem CYB[
MSSQL Server 2014.

CnncoK UCNonb30BaHHbIX MCTOYHUKOB:

1.ASP.NET vNext [OnekTpoHHbIN pecypc]. — AneKkTpoHHbIE AaHHbIE. — Pexxum goctyna : http://www.asp.net/vnext

2.Habrahabr [QnekTpoHHbIN pecypc]. — AnekTpoHHbIE AaHHbIE. — Pexxum goctyna : http://habrahabr.ru/

3.Anam OpumeH ASP.NET MVC 5 ¢ npumepamu Ha C# 5.0 anst npodbeccuoHanos, 5-e nsganue. — M.: «Bunbsimey, 2015. — 736¢.
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OCOBEHHOCTU ANTOr'MTMU3ALIMN BECKONTU3NOHHbIX
NEPEMELLEHUN TPEX NMJAHAPHbIX NO3ULUMOHEPOB

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Ky3Heuyoe B. B.
Kapniosuy C. E. — 0-p. mexH. HaykK, npogheccop

PaccmoTpeHa MaTemaTtudeckass Mogenb W anropuTMu3aums aHanmsa KOnnuawii Npu O4HOBPEMEHHOM MNepemeLLeHun
HECKOMbKMX NMaHapHbIX MNO3NLMOHEPOB Ha OAHOM cTaTope. [onyyeHbl ycrnoBusi 6ECKONNM3NOHHBIX NepeMeLLeHnii B Buae cucteM
HepaBeHCTB. Ha ocHOBaHWM npeanoXeHHoOro anroputma paspabotaHa nporpamma B cpege MATLAB ¢ ygoGHbiv
nonb30BaTENbCKNUM UHTEPENCOM.

B cBs3n ¢ Tem, 4YTO GONBLUMHCTBO CUCTEM NEpPEMELLEHNIA, pa3pabaTbiBaeMbIX Ha MeXaHM3Max napannenbHON
knHematukm [1] Gasupyetca Ha rmbpugHOM nNNaHapHOM MpuBOAE, KOHUIypupyembiX W3 TPEX nnaHapHbIX
No3uLMOHEPOB Ha OAHOM cTaTope, Npobrnema 6eCcKONMM3NOHHbIX NepeMeLLEeHNA NOCNeAHUX SABNSETCS akTyarbHbIM.
370 1 onpegenuno 3agadvy, NOCTaBMEHHY B HacTosen paboTe, kak 3agayvy aHanMTUYECKOro aHanmsa u yyéta
KOMNNU3ni, BO3HMKAKOLLMX MpU ABWKEHUU TPEX MNNnaHapHbIX MO3MLMOHEPOB B COCTaBE CUCTEMbI MepemMelleHun C
LIeCTbo cTeneHsMn cBoboabl, NpeacTaBneHHoM Ha puc. 1.

Puc. 1 — Cnctema nepemeLlieHuin € LWECTbIo cTeneHsimm ceoboapl

Cnctema nepemelleHni  coctout wm3  rpynnbl Accypa TpeTbero  kracca (3BeHbd 5,6,7,8) n
LLIECTUKOOPAUHATHOrO NPMBOAA B BUAE TPEX yNpaBnseMblX NnaHapHbIX No3vumnoHepoB 1, 2, 3, nepemeLaoLwmnxcs Ha
ogHom obwem Ana Hux ctatope 4. Takash KOHCTPYKTUBHAs OCOOEHHOCTb CUCTEMbl MEepeMeLLEeHn HaknagbiBaeT
cneuundunyeckme TpeboBaHWs, KOTOpble HEOBXOAMMO yuYuUTbIBaTb MpWU pa3paboTke anropuTMOB NPOrpamMMupyembix
OBWKEHUA WCMOMHUTENBHOrO 3remMeHTa, B AaHHOM cryyae nnatdopmbl ABC. Ha BO3MOXHOCTb peanusauuv
nporpaMMupyemblxX ABWXEHWUA, B NEPBYIO ovepeb, BNVSAIOT napanfensHble pasmepbl No3vUMOHEPOB, ONUCkIBatoLLmMe
UX reoMeTpuIo B MIIOCKOCTN ABWxeHusi. O4eBUAHO, YTO 3TV pa3mepbl ByayT BNMATbL HA OrPaHUYEHNsS UX B3aMMHbIX
nepemMeLleHnii, KoTopble KakK BO3MOXHble CTONKHOBEHWS (KONnun3nM) HeobXoaMMO yuuTbiBaTb U NPOrpammHO
npegoTBpawate NyTém pa3paboTku MaTeMaTUYecKnx Moaernen OgHOBPEMEHHOro 6eCKONNM3NOHHOIO NepemMeLleHns
BCEX NMaHapHbIX NO3MLMOHEPOB Ha OJHOM CTaTope.

PacuétHas cxema pAna yy4éta KOMMM3WA npuBedeHa Ha puc. 2, U3 KOTOPOW BWAHO, YTO NnaHapHble
no3uumoHepbl 1, 2, 3 nepemeLlalnTcd aBTOHOMHO MO B3aMMHOOPTOrOHaNbHbIM HamnpaereHWsiM Mo OA4HOW obLiewn
NNockocTW, pabouyeit NOBEPXHOCTU HEMOABWXHOro cratopa. CtaTtop umeeT OpTOroHanbHyl 3y6LOBYK Hapesky,
BMaAVHbl KOTOPOW MapanfefibHbl OCAM X M Yy CUCTEMbl KoopauHaT crtatopa xOy no Bcer ero pabouen
noesepxHoctu (puc. 2). C 3yOUOBOW CTPYKTYypoW cTaTopa B3aMMOLEWCTBYOT MarHUTHbIE MOTOKU  pasHbIX
9MEeKTPOMarHUTHbIX MOAynen, OPTOroHaNbHO PACNOMOXEHHbIX B OKHAX NiaHapHbIX No3MunoHepoB. Moaynu nmetoT B
obuem paboyem 3a3ope 3yOLIOBYIO CTPYKTYPY TOrO e Lara YTo 1 'y 3ybLoBon CTPpYKTypbl cTatopa [1].
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Puc. 2 — PacuéTtHas reomeTpuyeckas Mofernb aHanusa Konnmaum TpéX nnaHapHbIX NO3NLNOHEPOB

B pesynbTate nocrnegoBaTenbHOrO MepemMarHnyvMBaHusA MOMCOB PasHbiX MOAYNeN NPy HEnoOABWKHOM
cTaTope nonyyaem Mo ABa He3aBUCUMbIX OPTOTOHAMbHbIX X. Y MepeMeLLeHNs s Kax4oro nosuumoHepa. YyuTbisas
HEe3aBVMCUMMOCTb yMpaBreHns nepemMeLLeHMs M1 OAHOMo MO3MLUMOoHepa Mo X, Y, MONyYuM, YTO NfaHapHbIA NPUBOA Ha
TPEX MMnaHapHbIX MO3MLMOHEpax MO3BONSET peanu3oBbiBaTb LWECTb BXOAHbLIX YyrpaBnseMblX 0600LEHHBbIX
KOOpAUHAT, M3 KOTOPbIX TPWM BAOMb X W TpU BAOMb Y. Tak Kak mrockonapannefibHble ABWKEHUS MO3NLUOHEPOB
OCYLLECTBMSETCS TONbKO COYeTaHMeM OPTOroHarbHbIX KOOPAMHAT, TO BMOMHE AOCTAaTOYHO OAHOM N0GON TOYKM Ha
Ka)KgoM MO3MLMOHepe Ans OLHO3HAYHOrO OMUCaHWSA KOHKPETHOro MOMOXEHWUS W ABWKEHUs MnosvumoHepos. B
paccmatpuBaeMoOM Cry4ae B KavecTBe Takux Todek MpuHaTbl Toukm D, E, F, Haxogswmeca Ha nepeceyeHun
COOTBETCTBYIOLLMX AnaroHanen BepxXHUX NPsiMOYroflbHUKOB NO3NLMOHEPOB. 3aKoHbl NepeMeLLeHNs NO3ULIMOHEPOB 1
UX TeKyluMe MONIOXEHUs Ha CTaTope paccyMTbIBAOTCA MyTEM pelleHns obpaTHom 3agayv knHematuku [1 - 2] no
TpebyeMbimM 3aKOHaM nepemeLleHns 1 OpueHTaummn BbIXOOQHOro 3BeHa, B JAHHOM Cryyae TpeyrofibHon nnaTdopMbl
ABC. lMpu 31O pacyéTHble MOMOXEHMSA MpoeKuui nosvumoHepoB 1, 2,3 Ha nnockocTu craTtopa (puc.2) moryT
oKasaTbcs reoMeTpu4ecku nepecekanLwmMmcs (No3mumnoHepbl 2,3) unu reomMeTpu4ecku
Henepecekatowmmncs (nosmumnonepsl 1, 2 n 1, 3). Takum 06pa3om, KONAM3NM HAMU PacCMaTpMBalOTCA Kak pesyneTtat
nepeceyveHnsi KOHTYPOB MO3MLMOHEPOB, Nofy4YaeMbIixX NPY MOAENMPOBaHUN 0BpaTHOW 3adadn KuHemaTukn. Hanvune
KONnu3nmM Heponyctumo B paboTatowert cucteme nepemMelleHuid, Tak Kak 970 MpuBedeT K CTOSIKHOBEHMIO
MO3VLNOHEPOB N HEBO3MOXHOCTU BbIMOTHEHUS NPOrPaMMMUPOBAHHbBIX ABVXEHWNA.

Ona nonyyeHns anroputMoB 6eCKONNN3NOHHBIX NepeMeLLeHnii NpoaHanmMaMpyemM pacyéTHyto cxemy (puc. 2)
BO3MOXHbIX B3aVMHbIX MOMOXEHUA TPEX NNaHapHbIX NO3NLMOHEPOB. [poeKuMn KOHTYPOB MO3ULMOHEPOB MPUHATHI
OAVHaKoOBbIMW, B BUAE NPSMOYrONbHUKOB CO CTOpOHaMu a u b. Bo3moOxHble nepeceyeHns NpsiMoOyrofibHUKoB 2, 3
MOXeT ObITb ONMMCAHO B BUAE CUCTEMbI HEPABEHCTB Yepe3 KOOPAMHaTLI Tovek E n F:

%= —Xe| < &;
|YF _yE|<b'

Takasi e KONMM3NOoHHasa cMTyauus BO3MOXHa U Mexay nosvumoHepamun 1 v 2, 1 n 3. Aina no3vumnoHepos 1 1
2 pac4éTHoe ycrnosue KOnnusun nmeet BuUA:

@

|Xe —Xo| < a;
@
|yE - yD| < b'
a ana nosnunoHepos 1 1 3 aHanorn4yHoe ycnosue Konnnsmmn 6yﬂeT NMEeTb CJ'IeD,yPOLIJ,VIVI BMAa:
|Xe = Xo| < &;
©)
|yF - yD| <b.

KoopauHaTHoe 3apaHue TMONMoXeHVWe MO3ULMOHEPOB MO3BOMSIET paccuutate obrnactv  B3avMHOIO
nepeceyeHnst COOTBETCTBYIOLMX MPSIMOYTONbHbIX MPOEKUMIA MO3ULMOHEPOB HA MrnockocTv cTaTtopa. [ns
no3uuuoHepoB 1 1 3 npu ycrnoBum BoINomnHeHus (1), pacyéTHble o6nacT KOnnu3um rno KoopAauHaTtam X u'y Gyaet
OnpeaensaTbCs Mo BbIPAXKEHUSIM:

AXee = a—|Xe —Xe|; AYee =a—|Ye — Vel (4)
[nsi no3vumoHepoB 1 1 2 06nacTb KONNM3UK, NPY BbIMONTHEHUW YCIOBUS (2), ONPEAENUTCS MO BbIPAXKEHUSIM:
AXEDza_|XE_xD|; AyED:a_|yE_yD|' (5)
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AHanornyHo ans nosvumnoHepos 1 1 3 nony4mm:
AXep =a—|Xe —Xp; AYep =a—|Ye — Ypl. 6)

N3 aHanusa BblpaxeHun (1) —(6) nomyyum ycroBusi B BUAE HEPABEHCTB, XapaKkTepU3YHOLLUX
BEeCKONINM3NOHHbIE NepeMeLLEHNsT TPEX NMaHaPHbIX MO3ULIMOHEPOB Ha OOHOM CTaTopeE:

|Xe = X:|>a umn |ye — ye|2b,
|xE—xD|2a Mnm|yE—yD|Zb, ™

|Xe —Xp| = a un |ye —yp|=b.

MocnepoBaTtenbHas npoBepka ycnosuw (7) ans koopguHaT Todek D, E, F, paccuuMTaHHbIX MO anroputMmy
pelweHus obpatHonM 3agdad[4] nosBonseT npoaHanuavpoBaTb MporpaMmMupyemMble nepemelleHns paboyen
nnatgopmbel ABC u3 ycrnoBusi GECKONNN3NOHHBIX MNEPEMELLEHUI TPEX MraHapHbIX MO3ULMOHEPOB Ha o06LiemM
craTope.

Ha ocHoBaHMM nporpaMmmbl pelleHusi obpaTHOM 3agayvM KMHEMaTWMKM pas3paboTaHHOM Hamu paHee [4] u
NnpensioKeHHOro B Hactosen paboTe anroputmMa aHanusa Konnuawi, Obina paspaboTaHa nporpamma B cpeae
MATLAB yTouYHeHusi rpaHuL, paboyer obnactu cuctembl nepemelleHnin (puc. 1), nHTepdenc KoTopon NpeacTaBneH

Ha puc. 3.
® Workspace

Input parameters of the mechanism:- Determining the orientation angles:; —Deflection of z:

since before step
0 0 4 ] 01

Edge of level a: 14 -

Edage of PLSHD 2

Action:

Calculate Clear results Clear inital parametres Close

— Rezults:

Limit angles: Vizualization:

z | Lmtheta | Limpsi | Nimpsi | g —
13.6202 20.1298 -22.4598
16.6202  14.9398 -22.7898
106202  9.8298 -23.2098
226202  4.7398 -23.7098
-34.8498  0.0098 -37.0898
-31.8498  5.1198 -35.6398
-28.8498  10.1298 -34.4098
-25.8498 151098 -33.3598
-22.8498  20.1398 -32.4898
-19.8498 252798 -31.7498
-16.8498  30.6398 -31.1398
-13.8498  36.3298 -30.5498
-10.8498  42.5198 -30.2598 - .
-7 R4AGR 449 49468 -20 Q708 Y

u

W fw|w wfww fw
o (oo |1 o0 [ B[S

.
=

& (8 |a s |
e W =

[ N N N N A AN AN A

n

Puc. 3 — NHTepdeiic nporpaMMbl MogenupoBaHnst 6eckonnmManMoHHo paboyen obnactu

Takum 06pa3om HamMu Ha OCHOBaHWW MPEANIoKEHHOro anmropuTMa GeCcKONMM3NOHHBIX NepeMeLLEeHun TPEX
nnaHapHbIX MO3VMLMOHEPOB Ha OOHOM cTaTope Gbina paspabortaHa B cpege MATLAB nporpamMma MMUTaLMOHHOIO
MOENVMPOBAHNA KUHEMATUKN PEKOHMUIYPUPYEMbIX MEXaHU3MOB, WCMONb3YLWNX rMOPUAHbLIA NPUBOL4 M3 TPEX
nnaHapHbiX nosuumoHepoB. Pa3paboTaHHass mnporpamMma MoO3BONAT MPOBOAWTL  WCCREdOBaHWE CUCTEMb
nepemeLLeHnin C UHTEPaKTUBHOW BU3yanu3aumnen pesynbLTaTos.

Cnmncok MCcnonb3oBaHHbIX MCTOYHUKOB:

1. Cuctembl MHOrOKOOPAMHATHbIX MEPEMELLEeHUA U WCMOMHUTENbHBbIE MeXaHM3Mbl ANS NPEeLM3NOHHOTO TEXHOMOrM4ecKoro
obopyposaHus / B.B. Xapckui [n ap.] ; nog pea. A-pa TexH. Hayk, npod. C.E. Kapnosuya. — Munck : Bectnpunt, 2013. — 208 c.

2. Kapnosu4, C.E. AnropuTm reHepauuy OMOPHbIX TOYEK Ha MPOCTPaAHCTBEHHOW TPAEKTOpUM Ans NMHENWHOW W ChnanHOBOWM
nHTepnonsiumm / C.E. Kapnosuy, B.B. KysHeuos, A.FO. BoiitoB // HdopMaLmoHHble TexHonorum n cuctembl 2015 : matepuansl
MexayHap. Hay4. koHd. — MuHck, 2015. — C. 54-55.

3. Kapnosu4, C.E. ®opmupoBaHue aHanMTUYECKMX PyHKUMA OBOBLUEHHBIX KOOpAWHAT  MPOCTPAHCTBEHHOW CUCTEMbI
nepemeLLeHNin ¢ LecTblo cTenexsmu ceoboabl / C.E. Kapnosuy, B.B. Ky3Heuos, B.B. Monsikosckuit // Matepuans! KO6uneiHomn
Hayu.-MpaKT. KOH., nocesiLLeHHon 85-neTuio M'omenbekoro roc. yH-ta um. ®. CkopuHbl. — lomenb, 2015. — 4. 4. — C. 118-121.

KuHemaTuka cuctembl nepeMeLleHnii ¢ WwecTbio cteneHsiMu ceoboapl / A.FO. Boiitos, B.B. KysHeuoB / Hay4Ho-npakTuyeckuii
XypHan «AcnupaHT». 2016. Ne1. — PocToBs-[JoH
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UHTepHeT KaTanor An3anHepCcKUX peLueHumn

Bernopycckuti 2ocyGapcmeeHHbIl yHUsepcumem uHgopmMamuku U paduoarieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

KyHuykud I.A.
YepemucuHos [.M. — doyeHm, K-m mexH. HayK

Llenbto paboTbl sBnseTca pa3paboTka canta UHTEPHET KaTanora Au3anHepcKkmx peLleHni, ¢ BO3SMOXHOCTbLIO
obmeHa mgeamy C ApyrMMu Monb3oBaTensMu, MOMOLb B CO34aHUWM YHMKANbHOrO Au3aiiH MpoekTa, cosgaHue
yHUKanbHou mebenw.

Kartanor npegcraBnsaeT cobon canT C yHUKarnbHbIM AU3aAHOM,
5 3 pa3paboTaHHbIi C YYETOM OCHOBHbIX MPUHLUMMOB  t03abunutu,
PaspaboTka ausaitia calita BO3MOXHOCTbO [006aBneHnss W peaakTMpoBaHUS MPOEKTOB MO
onpegeneHHsIM napaMmeTpam, KOMMEHTUPOBAHUS UX, YCTAHOBMEHHbIA
l Ha cucTeMy ynpaBneHusi cogepxmmbiM Joomla.

Cuctema npegcrtaBnsieT cobow kon Ha A3blke pasMeTku
rmnepTtekcta HTML ¢ ncnonb3oBaHveM kackagHoOW Tabnuupl cTunen
HacTpoiika aAMUHUCTPATUBHOM NaHenu CSsS. OnpegeneHHble  3MEMEHTbI canTa BbIMOJHEHbI c
ucrnonb3oBaHneMm BcTaBok Ha HTML 5, a Takwke CSS3, a Takxe
l moaynen Java Script. Ons ynpoweHusa canta ucnonb3sytotcs PHP

BCTaBKW, KOTOPble ABNSAOTCHA HEOTHEMIIEMON YaCcTbIo HanNncaHus Koaa.
K pononHeHuio canta ucnonb3yeTcsas MOAYNW MEHK, HOBOCTEW,
WNHTEPECHbIN cobbITnn, 41O ynpoLiaet 3aHMmaTbCcA
afMVHUCTpUpPOBaHMeM camnTa. HoBOCTM BbLIBOAATCA NpU NOMOLLM
monynsi DJ Tabs, oH saBNsieTCA OTNMYHLIM KOMMOHEHTOM 4118 BbIBOAA
i HOBOCTEM B BMAE aHUMWPOBAHHbLIX BKMAaZoOK, MOXeET oTobpaxaTtb
OAIMHOMHbIE MaTepuarnbl, MaTepuarnbl U3 onpefdeneHHbIX Kateropum un
MoOynuM, a Tak Xe eCTb QYHKUMA [o3BonsWwas BCTaBMATb
Aobasnenne PHP BcTaBok Buaeoponukn Hanpsamyto ¢ Youtube u Vimeo. Bnarogapsa 3tum
TEXHOMNOTNsIM peanu3oBaH MHTEPECHbI U COBPEMEHHbI MEeXaHW3M
i HaBUraumm Mexay pasgenamu B BuAe KpyroB ¢ AMHAMU4YHbIMKU hover-
acpdekramn. WHterpaums CMS Joomla (cuctema ynpasneHus
COAEPXMMbIM ),  HamucaHHas  Ha  a3blkax PHP n  JavaScript,
WnTerpaums CMS Joomla Mcrnonb3yeTcst B kKayecTBe xpaHunuwia 6a3bl gaHHbix CYB MySQL 1
OpYyrux UMHOyCTpuanbHO-CTaHAApTHbIX  penaumoHHbix  CYB[M. 310
sABNsieTcs cBO6OAHBLIM nporpamMmMHbIM obecneveHnem,
pacnpocTtpaHsemMbiM nog nuueHsmnen GNU GPL.
Ona cospaHusa katanora paspaboTaHbl pasHble CTuUnu Ans
MopknioyeHve HeobXxoAUMbIX Moayew v rnaBHOWN CTpaHuubl, CTpaHUL TeMaThK, a TakKKe caMoro nocra. ,D,J'Iﬂ
nnaruHos KOpPEeKTHOW paboTbl canTa Oblnu NOAKMIOYEHbI U MHTErpUpPOBaHbl B
paboTy onpeaeneHHble MOAYNY U NNarMHbl (KOMMEHTUPOBAHMWS, SEO-
WHCTPYMEHTBI).

Hanucanne HTML/CSS koaa

4

Puc.1 — Bnok-cxema aTanoB co3gaHusi
WHTEpPHET KaTanora

Ha cTpaHuue kaTtanora pasmMeLlalTcs vYepTexun paboT , BbIBOOASATCS OCHOBHble dhoTorpacum € NOMOLLbIO
BMPTyarnbHOW BU3yanusaumuv, a Tak e npegnonaraemMble marepuvanbl U U3 Kakoro MCTOYHMKA X MOXHO HanTu. [ns
BMU3yanu3auum ncrnonb3oBaHbl VRay nporpammebl , a Tak e nporpamma Atlantis, kotopasi xopoLuo paboTtaeT B nape ¢
3D MAX u Archicad.

Ha ctpaHvuy kaTamora nogpasymeBaeTcsi oTobpaeHue CXOXux paboT M NPOeKTOB, a TaK Xe CXOXue
AeTtanu Ans NogobHbIX MHTEPLEPOB , peanu3oBaHHOe NpPU MOMOLLM MOAYNS, AN KOTOPOro 6binu HamnucaHbl CBOU
cobcTBEHHble CTUMM ANnsi oTobpaxeHus. Bce nocTel Ha rMaBHOW  CTpaHuUe BbIBOAATCA Kak OnokM ¢
MWHUATIOPaMM 1 TEKCTOM Ha HUX A5 NyyLllero BU3yanbHOro BOCNpUATUS HOBOCTM.

Tak e Ha rnmaBHyl0 CTpaHuULy BbIBOAUTCS TeKyluas noroga, peanusoBaHO 37O Npu nomowy modynsa GK
Weather. [ina passutuns canta, npueneyeHns Beb-cepdepoB 1 peknamogartenen pasmeLlarcsa pasnnyHas peknamva,
KoTopas bydeT He BNMUSIET Ha CKOPOCTb MOMCKa OCHOBHOM WHGoOpMauun. [ns oTobpaxeHusa CTaTUCTMKM NO CanTy
Obin nogkntodeH Google Analytics.

Cnncok UCMonb30BaHHbIX UCTOYHUKOB!
1. Cosgaem Joomla! 2.5. PykoBoacTeo anst HauuHatowlero / X.I'pag.— CIM6.: MNutep, 2012. — 278 c.
2. Joomla! 2.5. CoBpemeHHbIii canT 3a 1 aeHb / B. Kynukos.— CI16.: Mutep, 2012. — 450 c.
3. HTMLS5 and CSS3: Level Up /B.XoraH. .— CI16.: MNMutep, 2014. — 320 c.
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UccnepgoBaHue NOHATUMHOIO MbILWIEHUS: NPOrPaMMHbIN NPOAYKT

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Kypbebiko B.B.
Llynetiko W.I". — doueHm, k. ncuxon. Hayk

Llenbio paboTtbl sBnseTca paspaboTka MporpamMHOro npoaykta Ans NMPOBEAEHUs] IKCMEpPUMMEHTanbHOro
uccrneaoBaHus MOHSATUAHOMO MBILUTIEHWMS C  WUCMONb30BaHUEM PasfUYHbIX MeToauK. [TOHATUHOE MbIlneHne
onepupyeT CYLLHOCTHbIMW CBOWCTBaMM, MOHATUAMW (M obpasamu, XxapaKTepusyroLMMU 3T MOHATUS U CBONCTBA).
MoHsATHe onpefensieTcs Kak egMHULA MbILWNEHUs, oTpaxarowasa obuwime u Hambonee CylleCTBEHHbIE MPU3HAaKM
npeoMeToB W SBNEHUA AEeNCTBUTENbHOCTM W Bblpaxalwwasca B crioBecHon (BepbanbHon) dopme. [aHHas
KOMMbIOTEPHAsA CUCTEMa NOMOraeT nccrnegoBaTb YMEHWE Nonb30BaThCs onepauusaMmn Hag NoOHATUSMU.

B paboTe Obinn Mcnonb3oBaHbl crieayolime MeTOOUKA UCCIeN0BaHUA: «IOrMKa CBA3EW» U «UCKIOYeHne
NULLHEro».

Mozgyas enibopa
Pe:EHEMA padoThl

| Pe:xmm cTvaenTa
| Pe:kav npenogaesaTens ya

Moayae TeopeTHYIECKHT

Mogyns peloKTHpOEaHHA N
L CEeTeHHA

| TeOpeTHYECKHX CEeIcHHHA

Moxay1e npocMoTpa __Mogyae HECTPpYKTHPOBAHES

| Pe3VIbBTATORE ONLITOE

Moaynas npoeegesansn
IKCHEePHMEHTANLHOH JacTH (MeToOHKA

Mogyas HACTpOHKH . i
| "Hexnrouenns namaero')

p— DO BITOE

Moaynas ousEcTEH Mogyas nporegeHHs
| 6a3n1 qaHBLIX IKCOEPHMEHTATLHOH 9acTH (MeToaHK:
L. ""JToruka cenazei'")

Moavas BeIBOIA Pe3vIBTATOR

e IR CIIEPHMEHT A

PucyHok 1 — CTpykTypa MHOpMaLMOHHON CUCTEMBI

Cuctema cogepxuT ase noacuctemsl «npenopasatens-MNK-cpega» un «ctyneHT-NK-cpega». B xoae pabotbl
ObinNy NpoaHanuaMpoBaHbl OYHKLUM NPOrpaMMHOro NpoaykTa, pa3paboTaHbl anroputMbl paboTbl Nonb3oBaTenen u
CLieHapuin B3aMMOeNCTBMSA NePCOHANbHOro KOMMboTeEPa 1 Yenoseka. MporpamMmmHbIA NPOAYKT MOXHO MCMONb30BaTh
KaK s uccrieqoBaTenbCKMX Lernen, Tak n B ydebHOM npoLecce.

Takum o06pa3oM, npuM MNPOEKTUPOBAHWMM CUCTEMbI  UCMOMb30BaNMCb BO3MOXHOCTU  COBPEMEHHbIX
VMH(POPMALMOHHBIX TEXHOMOMMIA, YTO MO3BOMWMO CO34aTh FMOKYI M HAcTpauMBaeMyk CUCTEMY, KOTOpasi MOXET
agjanTupoBaTbCs Noa HyXAabl uccrneposaTtens. Mcnonb3oBanack cpefa pa3paboTtku Microsoft Visual Studio 2012.

Cnncok NCMonb30BaHHbIA NCTOYHUKOB:

1. Wynenko, W. T. Teopuss n npakTuka WHXEHEPHO-NCUXOMOTNYECKOro MPOEKTUPOBaHWUS W 3KcnepTusbl:  y4yebHo-
MeToamveckoe nocobue Kk npakTnyeckum sugam 3aHstuii / U. I'. Wynenko. — Munck: BI'YUP, 2009. — 126 c.

2. XonopHasa M.A. NHTennekTyanbHble CTPYKTYPbl MOHATUIHOMO MblluneHns. Tomck, 1983
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BEB-PYCEPC INPUEMA 3AKA30B

Bernopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHopMamuku U paduoaniekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

JlabaHosckuti C.B.
MexeHHass M.M. — kaHO. mexH. HaykK

MHTeHcuBHOE pas3BuTNE MHGOPMALMOHHBIX TEXHOMOMUIA U UX BHEApPEHVEe B OOLLECTBO MO3BONWMM BbIBECTU
cdepy TOProBny Ha KA4E€CTBEHHO HOBBIN YPOBEHb — LIMAPOBON. Bo BCEM MMpe KOMMaHWu cTaparTcst MakCUMarbHO
MCMNOomnb30BaTb BO3MOXHOCTUM WMHTEPHET-TEXHOMOIMMA ANs MOoBbilWeHUs 3dEKTUBHOCTM CBOUX OM3HEC-NpoLeccoB.
Ocob6oe BHMMaHWE MpW 3TOM YAENAETCA CO3[aHWI0 KauyeCTBEHHOro (a 3HauuT MpuBReKaTenbHOro Ansi KOHEYHOro
nonb3oBaTensi, KOHKYPEHTOCNOCOOHOrO M 3(PEKTMBHOrO C TOYKM 3peHust Ou3Heca) BeO-NMpuNoXeHuss Mo
NPOABMXEHWIO TOBapoB W ycnyr. BaxHbiM 3TanoM pa3paboTku Takux MpOrpaMMHbIX MNPOAYKTOB SBMSeTcA
TeCcTMpoBaHue — npouecc aHanusa cneuudurkaumm u nporpaMmHoro obecnedeHns ¢ Uenblo noucka AedeKToB 1
NOBbILLEHNSI KaYeCcTBa.

Ona dopmupoBaHusa y cTyaeHToB benopycckoro rocygapCTBEHHOrO yHuBepcuTeTa WHGOPMATUKU U
pPafaMO3NEeKTPOHUKN NPaKTUYECKMX HaBbLIKOB TECTUPOBaHWS BeO-NpunoxeHwnn padpaboTaH caT npuema 3akasoB. B
paspaboTaHHOM Beb-pecypce npenycMoTpeHbl AedeKTbl rpadnyeckoro nHtepdenca n dyHKUMOHanbHbIE OLIMGKM.
Ha npumepe Takoro BeO-MPUNOXeHUS CTYOEHTbl 3akpennsoT 6asoBble 3HaHWMA MO pa3paboTke TECTOBOM
OOKyMEHTaUMK, MOUCKY M onucaHuio fedpektoB. Beb-pecypc npueMa 3akasoB MWCMOMb3yeTcAd B KayecTBe
mMeTogudeckoro obecneyeHmss nabopaTopHbIX paboT No AMCUMNIUMHE «TecTMpOBaHWE, OLEeHKa MNporpamMmmHOro
obecneyveHns».

[maBHOe cTpaHuua Beb-pecypca npuema 3akasoB NpeacTaBneHa Ha pucyHke 1.

Kaﬂbeﬂ ATOP MeHH m Odhopmnekue

NaGaHoBckuit Cepred Bacunbkosuy

WeTopu

LLinuyens

Onucanne Snioga:

MeHo Ha: CerogHs:

T
14.03.2016 14.03.2016 18:18:16 VT HAETS
. 1 1
]
033 Llena: 24000 . "
pyGnei - 1

NOoHEAENBHKE N

KannopuiHocTe:
Efa B accopTMMEHTE

25 xxann

Canat "#ypaewHka"

Onucanne Gnioga:

Ouetib Brycroe Gnioge. Bee MpumedaHne WMHdbopMauma o 3akase
MGAT ero, Korga ero
NOKE3LIBAKOT 4NA TECTA

WIHTpWOMEHTBI:

= MHrpuguenT 1
= VIHTPUAMEHT 2
= MWHrpugmuent 3
= VIHTpUAMEHT 4

[oGaBuTE B SaKas Llena: 23000
pyGnen KannopuiHoC Tb:

KomuuecTso: (0
125 kkann

Puc.1 — MmaBHasa cTpaHuua BeG-pecypca npuema 3akas3oB

[na peanusaumm cepBepHON 4acTu ucnonb3oBaH A3blk PHP u 6asa pgaHHbix MySQL. Bce unameHenus
oTobpaxaloTca B peanbHOM MacwTabe BpemMeHW, BKMAOYas LEHbl M KONMYeCcTBO ToBapa B KOP3WHe.
JlononHMTenbHbIM NPENMYLLIECTBOM ABASIETCS Hanmune obLein «kopauHbl» Bcex ToBapoB (6asa gaHHbIx MYSQL), B
KOTOPYI0 MOXHO 06aBnsiTe HeobxoanMbI ToBap. MNocne cocTaBneHusi 3akasa MOXHO NepenTn K ero 0OPMIIEHMIO
(fopec poctaBku, KOMMEHTapUIA).

C nomoLLbio BEG-NPUNOXEHNs CTYAEHTbI pa3BMBalOT HaBbIKM TECTMPOBaHWSA BED-OPNEHTMPOBAHHbBIX CUCTEM —
0HOro 13 Hambonee pacnpoCTpaHEeHHbIX HanpaBneHni TECTUPOBaHWS.

Cnncok MCnonb30BaHHbIX UCTOYHMKOB:
1. O pasBuTUM WHTEpHET ToproBnM B pecnybnuke 6enapycb [OnekTpoHHbIM pecypc]. — Pexum pgocrtyna:
http://www.mintorg.gov.by/index.php?option=com_content&task=view&id=1066. — lata goctyna: 22.02.2015.
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CUCTEMA KOHTPOIA U YNPABNEHUA AOCTYNOM
C ABYX®PAKTOPHOU AYTEHTUDPUKALIMEN

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlaspos U.B.
Masrok B.B. — kaHOudam mexH. HayK

Llenbio paboTbl siBngeTca padpaboTka Hegopororo U nNpocToro 6roka ynpaBneHWst CUCTEMbl KOHTPONd, U
ynpaBneHus JoCcTynomMm Ha 6a3e MukpokoHTponnepa Atmel ATmega8L.

AkTyanbHOCTb YCTAGHOBKM cUCTEMbl KOHTpons goctyna (CKY/) He Bbi3blBaeT COMHeHMI. [daxe B
paMKax OAHOW KOMMAHMKM €CTb HeobXOAMMOCTb OrpaHMYEHMsi Kpyra COTPYAHWMKOB, MMEIOLMX MpaBo
paboTbl C TOM WM WHOW WHdOpMauven nnMbo [OKYMEHTAMM B 3aBMCMMOCTM OT  3aHMMAEMOW
[AOMKHOCTU. C1UCTEMa KOHTpons 1 ynpasnenus goctynoM (CKY/) - 3To KOMNSIEKC CPeACTB, NO3BOSISIHOLLNIA
OrpaHUYUTb NMPOXOA NIOAEN HA OXpaHSEMbI O6BEKT, KOHTPOMMPOBATb NMPOXOA4 M BECTU y4YeT paboyero
BpPEMEHW Ha TeppuTopun.

PaspaboTtaHHoe ycTpoicTBo coBmellaeT B cebe ABa yCTpoWCTBa ayTeHTUdMKauMK, BbiBOObI yNpaBreHUs
ANeKTPOMarHUTHbIM ~ 3aMKOM, 3BYKOBOE YCTPOWCTBO U WHTepdenc RS-485 pans cBA3sM € yAaneHHbIM
aBTOMaTM3NpoBaHHbIM  pabounm  Mectom  (APM) cnyx0Gbl  oxpaHbl. [lpuyem uvMeeTcsa  BO3MOXHOCTb
aBTOMaTM3npoBaTb, MPU MOCTYMNMIEHNM CuUrHana TPeBoru, nepeBos ¢okyca BuaeoHabnogeHus (ecnu MMeeTcst)
aBTomatumdeckun. CTpyKTypHasa cxema nsobpaxkeHa Ha pucyHke 1.

APM-oxpaHm

{3

HnaeWaTypap— " Bnok [ > 3amok
ynpasnexus

1r

RFID
CYHTBIBATEND

Puc. 1 — CTpykTypHas cxema ycTponcTea

KoHTpornb u ynpaBneHve AOCTYMOM OCYLLECTBNAETCA Npy MOMOLUM TPaaWLMOHHOW KOZOBOW knasuaTypbl. B
pononHeHve Kk Hen wumeetca RFID (Radio Frequency lIdentification — PagnodacToTHas waeHTudwmkaums)
cuuTbiBaTENb, NOAAEPKMBAKOLNA METKU cTaHgapTa EM Marin (EM4100), paGoTatowme Ha yactote 125 kl'y. [JaHHas
pasHOBUAHOCTb TEXHONOMMKU BblibpaHa B CBA3M C TEM, YTO METKM 3TOro CTaHdapTa Mpov3BOSATCA NPeanpuaTuaMu
Pecnybnukn Benapycb (OAO «WHTerpan v T.4.) [laHHOe coBmeLLeHre ABYX(AKTOPHOW ayTeHTudunkaumm sawmiaeT
OT HECaHKUMOHMPOBAHHOrO AOCTyNa B TOM Crlyyae, ecrnv KoY Ans nepsuyHoro cnocoba (RFID-metka) 6bin
CKOMMPOMETUPOBaH (YKpageH unm yTepsiH).

OTnnunTenbHon o0CoBGeHHOCTbI0 yCcTponcTBa sBnseTcd To, 4To RFID-cunTbiBaTenb peanusoBaH Ha
AVNCKPETHbIX 9nemeHTax, 6e3 WCnonb3oBaHUS CMeuuManu3vMpoBaHHbIX WHTerpanbHbIX CXeM C  UudpOoBbIM
ynpaBrieHneM, T.K. 9TO CHWXaeT B3NOMOCTOMKOCTb 3@ CHET OTCYTCTBME NOAPOOHON MHAOpMauUM O TOMOMoruun
MMUKPOCXEMbl W BO3MOXHbIX 3aKnafgkax CO CTOPOHbl MPOU3BOAUTENSA-MPOEKTUPOBLUMKA WKW MPOU3BOAUTENS-
noapsayuka.

Cnncok NCMonb30BaHHbIX UCTOYHUKOB!
1. Komnanus «UT lMparim» [OnekTpoHHbIN pecypc http://www.itprime-ek.ru}
2. TatTepHbl npoekTnpoBanus / b. bente, K. Cbeppa, 3. ®PpumeH. — CI16.: Mutep, 2011. — 656 c.
3. Barnsig usHytpu: RFID u apyrve metku. [OnekTpoHHbIn pecypc https://habrahabr.ru/post/161401]
4. Atmel Corporation [QnekTpoHHEIN pecypc http://www.atmel.com/]
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AHanun3 mogenen pa3paboTku nporpamMMHOro obecne4yeHus

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlawyk T.A.
KupuHosuy U.®. — doueHm, K.¢cb-M.H

Liensio paboTbl fABNSETCA NpoBedeHMe aHanu3a CyLecTByLWMX Mogenewn paspaboTkm nporpaMMHOro
o6ecneyeHus (MO). Beibop onTumansHon Mogenu pa3paboTtkm MO aBnseTcA 04HOM U3 BaXKHbIX U CIOXHbIX 3a4a4 B
neaTenbHOCTH paspabotumkoB O, BnmseT Ha 3ddekTUBHOCTL paspaboTkn. B HacTosiwiee Bpemsi Hanbonee
pacnpoCTpaHEHHbLIMU ABMAAKOTCS KackagHas, cnupanbHas, utepaumoHHas n V-obpasHasa mogenu, a Takke mMoAenb
ObicTpor paspaboTku npunoxeHun. KackagHas mofenb npegycmatpuBaeT nocnefoBaTefibHOe BbIMOJIHEHWE BCEX
3TanoB NpoeKkTa B CTPOro oMKCMpoBaHHOM nopsigke. MprHUMnManbHOn 0COBEHHOCTLIO CNnpanbHOM Mogenn siBnsieTca
TO, YTO nNporpammHbIA MPOAYKT C€O3OaeTcs He cpasy, Kak B Criydae KackagHoro nogxoga, a Mo 4acTaMm C
MCrnonb3oBaHMEM MeToaa NpoToTUNUpoBaHus. Co3gaHne NPoTOTUMNOB OCYLLECTBMSETCA 3a HECKONbKO UTepauuii. Ha
KaxgowW wTepauuvM NpoBOAMTCS  TwiaTeflbHasi OLUEHKa pucka MpeBbILEHUS CPOKOB UM CTOMMOCTM  MpOeKTa.
WTepaumoHHas Mogenb npeanonaraeT pa3bueHne XM3HEHHOTO LIMKMa NPOeKTa Ha MocrnefoBaTenbHOCTbL UTepauui.
Kaxpas utepauusi obecneumBaeT nonyveHve paboTalolen Bepcuy MNpPOrpaMMHOrO MPOAYyKTa, BKMKYaoLwen
YHKUMOHANbBHOCTb, ONpPeAenéHHY WHTErpMpoBaHHbIM COAEPXKaHMEM BCEX NPeabIAyLMX M TEeKyllen wutepaumu.
®duHanbHas wuTepauns CoaepXuT Bclo Tpebyemylo (yHKUMOHanbHOCTb Npoaykta. V-obpasHas mopenb SBnseTcs
pa3HOBMAHOCTbIO KackalHOW MOLEeNnuW, B KOTOpOW 0ocoboe BHWMaHwWe yaenseTcs Bepudukaumm u aTrectauum
nporpamMmmHoro npoaykra. [laHHass Mogenb peanusyeTcsi B YeTblpe 3Tana: aHanus, NpoeKkTUupoBaHue, KoaupoBaHue,
pasnuyHble BUAbl TeCTMpOoBaHus. B mogenu GbICTpon pa3paboTku NPUNOXEHWUIN peLualoLLlyto porlb UrpaeT KOHEYHbIN
nosb3oBaTerb.

AHanuna mopgenen paspaboTkm MO npuBeaeH B Tabnuue.

Tabnuua — AHanu3 mogenewn paspaboTku MO

Mopgenb [ocTtouHcTBa HepocTaTtkn
KackagHas - MONHas W corrmacoBaHHas AOKYMeHTauus | - CyWeCTBEeHHOe 3anasfbiBaHue C MonyYyeHvuem
Ha Kaxaom aTane pesynbTaToB
- nerko onpegenuTb CPOKM K 3aTpatbl Ha | - TpeboBanma k [1O “samopoxeHbl” B Buge
NpoeKT TEXHWYECKOro 3aaHns Ha BECb CPOK €ro co3gaHuns
CnupanbHas | - BO3MOXHOCTb 3BOMIOLMU  XKMU3HEHHOrO | - ornpedeneHne MOMeHTa nepexoda Ha creayoLmnin
umkna, passutue " u3MeHeHune | atan
nporpaMMHOro npoaykTta
- BO3MOXHOCTb NpeAoTBpalLeHns oLwmnbok
Ha paHHWX 3Tanax NpoekTa
WTepaumoHHa | -  BO3MOXHOCTb  MPWHATL  CTpaTernio | -  [JONroe  BpeMs  OTCYTCTByeT  LIenoCTHOe
A pa3paboTkm B COOTBETCTBMU C BIOOXKETOM NOHUMaHWe BO3MOXHOCTEW 1 OrPaHNYEHNn NpoekTa
- MpV uTepaumax NpUMxoamTcsl oTbpackbiBaTe YacTb
cAenaHHow paHee paboThbl
V-obpasHas - 6onbLioe 3HaveHve npugaeTcs | - He y4uTbIBaOTCA UTepaumnm mexagy dasamm
Bepudukaumm n atrectauum nNporpaMMHOrNO | - Henb3d BHOCUTb M3MEHEHWS Ha pasHbiX 3aTanax
npoayKTa Ha BCex CTaamsax paspaboTkv, BCE | XM3HEHHOTO LuKnia
AENCTBMA NNaHUpyoTCA - TecTupoBaHue TpeboBaHui 3anas-gbiBaeT, 4To
BIUSIET HA BbINONIHEHME rpadmnka paboT
BeicTpon - NO3BONSAET COKpaTUTb BpeMs LMKNIa | - Hannyne BbICOKOKBANNMMLMPOBAHHBIX KaapoB
pa3paboTku pa3paboTku, npuenekaetr Kk  paboTe | - OTCyTCTBME BO3MOXHOCTM Y 3aKasymka NOCTOSIHHO
3aKasyuka yyacTBoBaTb B npouecce paspaboTku, 4TO
HeraTMBHO BfUSIET HA KayecTBO MPOrpaMMHOro
npoaykra

Takum oOpa3om, aHanu3 nokasbiBaeT, YTO Mopenu paspaboTkm O obnagatoT kak OOCTOMHCTBAMU, TaK
HepgocTaTkamu. B panbHerwem nnaHupyeTcs paspaboTaTb HOBYH MOAENMb, MaKCMMarbHO BKM4akLyl B cebs
[OCTOMHCTBA PacCMOTPEHHbIX MOAENEN.

Cncok ncronb30BaHHOW NuTepaTypbl

3. Opam 3. NpeanbHas paspaboTtka 0. Peuentbl nyywmx nporpammuctos. — CIB.: Mutep, 2012. — 592c.

4. OBaHc O. lNpeameTHO-opreHTNpPoBaHHOEe npoekTnpoBaHne (DDD). CTpyKTypu3aums CroXHbIX NPOrpaMMHbIX CUCTEM. —
M.: Bunbsamc, 2010. — 444c.

5. Mapacko [. IT-npoektbl. @poHTOBLIE O4epKU. — M.: Cumson-ntoc, 2010. — 379c.
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WHTEPHET - PECYPC, AN APEHObI U MOKYNKU ATPAPHOM
TEXHUKU

Benopycckuin rocyiapCTBEHHBIN YHUBEPCUTET MHAOPMATUKA U PagN0o3NEKTPOHMKN
r. MuHck, Pecnybnuka Benapycb

JleBkoeny [1.B.
Eropos B.B. — cT. npenogasaTtensb

Llenbto paboTbl sBnsetca paspaboratb VHTepHeT-pecypc AN MOKYMKM WU apeHnabl 3emneobpabaTtbiBatoLei
TEXHUKW. BupTyanbHbll MarasvH HasbiBaloT Takke WHTepHeT - marasvHom. K HemMy MOMHOCTbIO MOAXOAUT
onpefenieHne BUPTyanbHOroO NPeanpusaTus. ViHade roBopsi, BUPTyanbHbIN MarasMH — 3TO COOBLECTBO TeppuTo-
pvanbHO pa3obLLeHHbIX COTPYAHUKOB MarasunHa (NpoAaBLOB, KacCpoB) U MoKynaTenem, KoTopble MOryT obLaTbCs 1
obmeHmBaTbCA MHOPMaLUMeEn Yepes aNEeKTPOHHbIE CPeAcTBa CBA3W NPU NOMHOM (MM MUHMMarbHOM) OTCYTCTBUU
FINYHOTO MPSAMOro KOHTaKTa. OneKTPOHHAas TOProsns B BUPTyanbHOM MarasvHe OCHOBBLIBAETCSA Ha TOW e CTPYKType,
4YTO N TPaAMLMOHHASA TOProBns.

=
“-\-._,_______,_.-F"
APM 0 - Paccbinka
- B0/ HoBOCTEll — HOBOC el
‘-._._________,_.-"
Beog
|:| | HHcpopHaum 0 Karanor aticki
S Web L  nomyyeHe PN
T BHIPHHA) HHdpapHaLM o WTHETa
\*/ ToBape
T
Janpoc Ha cknag, Ha e I:l
3aka3aHHIil ToBa)
Wupopmaupa
0 KHeHTe Perncipawin
KnHeHia
AN N A
Knanoewyika
Kopaisa Ordop Toeapa
D KIHeHIa
g\""——""/ Odhoprnetie
Jakasl | dakaza
KnHeHIa
\____/ HH(|)0|)I.III|)OB{]HIIE

KNHeHta o
BBINONHEHHOM 3aKa3e

Puc. 1 — CTpykTypHas cxema cuctembl

CerogHsa y kaxgon upmbl MOXET ObITb COOCTBEHHBIA SMEKTPOHHbIA MarasuH, C MOMOLLBK KOTOPOro OHa
npepnaraet CBOM TOBapbl BceM nonb3oBaTensm WMHTepHeT. Begb oHWM moryT B ntoOOM MOMEHT 3aliTv B TaKon
MarasuH 1 cpasy e 3aka3aTb HYXHbIi ToBap. [MpenmyLecTBO O4EBUOHO — IKOHOMUS BpEMEHU. 3akasyuky He
HykHO obpawaTbca K npogaBuy, MpoAaBeL, cam MPUXOAMT K MOTeHuManbHbIM MOKynaTensm co CBOWMM
npepnoxeHnsmu. Npor3BoanTb NOKYNKM B 3NEKTPOHHOM Mara3vHe MOXHO OTKya yrogHo 1 korga yrogHo. [ns atoro
HY>XEH TONbKO KOMMNbloTEp 1 nboe obopyaoBaHne, Heobxogumoe Ansi CBA3W C ceTblo. Kpome Toro, Takow marasuH
HMKOrga He 3akpbiBaeTcs. Mokynatenu moryT 3axoauTb B Hero B noboe BpemsA roga u CyTok. ToBap CTaHOBMUTCS,
Takum obpa3om, AOCTYMHbIM GomblueMy Kpyry FfOAeN, KoTopble MOryT MOKynaTtb MMEHHO Torga, Korga MM 3To
yaobHo, He BCTaBas co CBOero nbumoro kpecna.

Cnuncok 1cronb3yemMoi nutepaTtypsbi:
1. BuwHsikos, B.A. Bab-06bekTbl 1 pacnpeaeneHHas obpaboTtka B ynpasneHun: yueb.-meToa. komnnekc. B 2 u.; 4.2 / B.A.
BuwHsikos. - MuHck: U3g-so MUY, 2010. - 212 ¢
2. ManbixuHa, M.MN. Basbl gaHHbIX: OCHOBbLI, NMPOEKTUPOBaHNE, ncnonb3osanve / M.IN. ManbixuHa. - Cn6.: BXB-lMeTepbypr,
2004. - 512 c.: un.
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BEB-MPUNTOXXEHUE NPABWUIT AOPOXXHOI'O ABUWXEHWUA

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem UHpopMamuku U paduosaniekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

JlunHuukut A. B.
MexeHHass M.M. — doyeHm, kaHOuOam MexXHUYEeCKUX HayK

Llenbio paboTbl  SABRSETCA NpOEKTMpoBaHWE W pa3paboTka WMH(OPMALMOHHOW CUCTEMBI, KOTOpasi
oGecneymBaeT oby4eHVe 1 NPOBEPKY 3HaHUW B 06nacTy npaBun AOPOXHOro ABwkeHud. [aHHas nHdopmaunoHHas
cucTtema JaeT BO3MOXHOCTb OCYLLECTBUTb OOyyYeHue nonb3oBaTtenel npaBunam LOPOXHOINO ABWXKEHUS, a Takke
NPOLECC KOHTPOSS 3HAHWIN MO KOHKPETHBbIM TeMaM. AOMUHUCTPATOP OCYLLECTBNAET peaakTMpoBaHue TeMm, GUneToB u
BonpocoB. HdopMaLmoHHasa cuctema coaepxuT 6asy OaHHbIX, KOTOpas BKMYAEeT XpaHeHue Bcen Heobxoammonm
uHpopMauum, un Beb-npunoxeHne, Kotopoe obecneyvMBaeT ynpasneHne u [OOCTYN KO BCEM [aHHbIM B
WH(OPMaLMOHHON cucTeme.

[ns xpaHeHus nHgopmaumm cuctema ucnonbdyet 6asy AaHHbIX nof ynpasneHunem CYB[ MSSQL Server. B
6a3e gaHHbIX XpaHATCs Heobxoaumble AaHHble, obecneynBatolme paboTocnocobHOCTb cucTemMbl. basa aaHHbIX Noa
ynpaeneHnem CYB/[] sBnsieTca nepBo NogCUCTEMON.

BTopow nogcuctemon siBnseTcs knueHtckas 4actb. OHa obecneuvBaeT B3avMOAeNCTBME Tpaddnyeckoro
uHTepderica ¢ 6a3on AaHHbIX, Takke obecneunBaeT PyHKUMOHANBLHOCTb CUCTEMBI. KnneHTcKkas YyacTb npeacraBnser
coboli Beb-uHTEpdelic, KOTOpbIM peanu3oBaH Ha A3bike C#.

[KnueHT

Bpays3ep

v

Web-npunoxeHue

3

cysn [Cepeep

Puc. 1 — CtpykTypa nHpopmaLmoHHOM CUCTEMBI

KnneHTckas yacTb MHOPMALMOHHON cMcTeMbl obecnevmBaeT BO3MOXHOCTb B3aMMOAENCTBUSA C OAHHBIMU B
0Oase (mobaBneHue, yganenuve, mameHeHue). OHa COCTOUT M3 OBYX NOACUCTEM: MOACUCTEMA MONb30BaTENs U
nogcuctema apmuHuctpatopa. O6e noacucTeMbl MMEIOT eAUHYI0 TOYKy BXOAA, OCHOBAHHYID Ha  ponsx
nonb3oBaTtenen. PyHKUMOHaNbHas YacTb MNOACMCTEMbl MNOMb3oBaTens nogpa3ymMeBaeT, 4TO O6bIYHOMY
nonb3oBaTento He AOCTYMHbl Takve dyHKuMM paboTbl C cUCTEMON, kak gobasneHuwe, yaaneHue U U3MeHeHue
uHdopmaumm, a paspelleH AOCTYyn TOfbKO AN OOy4yeHUss M MPOXOXAEHWs TeCcTOoB NO MpaBunam AOPOXHOro
ABWXKeHNs:. AOMUHMUCTPATOPY OTKPbITbl BCE BO3MOXHOCTW KITMEHTCKOW 4YacTu, a MMeHHO pobaBnenue, yaaneHuve,
n3aMeHeHue AaHHbIX. C NOMOLLBIO 9TUX onepauni agMUHUCTPATOP MMEeEeT BO3MOXHOCTb PeAaKTMpOoBaTh CoAepXaHune
6uneToB ANA NPOBEPKM 3HAHWUW, a Takke BHOCUTbL NOMpaskv B MHGOpMauuio Ans 06ydyeHns nonb3oBaTenen.

MpunoxeHne co3gaHo nMpu NOMOLLM COBpeMeHHOW cpefpbl paspaboTtkm Microsoft Visual Studio 2012. Bbin
paspaboTaH ygobHbIA, UHTYUTUBHO MOHSATHBIN rpaddnyecKnin NoNb30BaTENbLCKUA HTEPdENC.

Takum obpasom, B xoge paboTbl paspabotaHa cucTema, koTopas obecneuvBaeT obyvyeHue U NpPOBEpKY
3HaHMI B obracTtu npasBun JOPOXHOro ABwkeHus. OHa BkntoyaeT B cebs Beb-npunoxeHve, peanusoBaHHOe Ha
a3blke C#, n 6a3y gaHHbIx nog ynpasneHvem CYB[ MSSQL Server.

Cnncok NCMonb30BaHHbIX MCTOYHUKOB!
1. AcraxoBa N.®., Tonctobpos A.lN., MenbHukoB B.M. SQL B npumepax u 3agadax. Y4ebHoe nocobue MuHck: HoBoe
3HaHwue, 2002. — 176 c.
2.  Metuonba. MporpammupoBanne anst Microsoft Windows Ha C#. B 2-x Tomax. Tom 1: MNep. ¢ aHrn. — Mocksa: Pycckas
pepakums, 2002. — 624 c.
3. [paBuna gopoxHoro AswxeHns Pecnybnukn Benapycb [OneKTpoHHbIN pecypc]. — OneKTPOHHble AaHHble. — Pexum
poctyna: http://pdd.by/
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NPOBNEMA MOAENNPOBAHUA PACNPOCTPAHEHUA
MAHUNYNATUBHBIX BOSAENCTBUUN B COLUUNAIIbHBIX MEOUA

Bernopycckuti 2ocydapcmeeHHbIl yHUgepcumem UHopMamuku U paduoaniekKmpoHUKU
2. MuHck, Pecrniybniuka benapycb

Jlobkos UN.A.
Laebidosckull A.I".— kaHO. 6uor. HayK, doueHm

Llene paboTbl — 060CHOBaHWe 1 aHann3 BO3MOXHOCTY MOAENMPOBaHNSA PacnpoCTPaHEHUss MaHUNyNATUBHbBIX
BO3OEVCTBMIA B YCIOBUSX Pas3BUTUS OHMAMHOBBIX couuanbHblx ceten u gpyrux CM. [lNpegnoxeHa mogenb
pacnpocTpaHeHns MaHUNynAaTUBHBIX BO3AEVICTBUIA B OHMAWHOBBIX CoLManbHbIX Meaua.

B XXI Beke wwuMpokoe pacnpocTpaHeHWe NOMy4Yunu coumanbHble MnatgopMbl, B YaCTHOCTWU, OHMANHOBbIE
coumnanbHble CeT, KOTopble ABNSAITCA Ype3Bbl4aiHO yAOOHOW COLMOTEXHUYECKON OCHOBOM ANA pacnpocTpaHeHus
pa3Hoo6pasHbiX WHMOPMALMOHHBLIX MOTOKOB M MHEHWA MHOTOYMCINEHHbIX WHAMBUAYANbHBIX W KOMNEKTUBHBLIX
aBTopoB. [lpn 3TOM pes3ko BO3pocna 4YactoTa MOMbITOK MaHWNYNATUBHBLIX BO3OENCTBUA CO CTOPOHbI OOHMUX
nonb3oBaTenen (akTopoB) OHMAWHOBLIX CouManbHbIX CeTel W Apyrux coumanbHbix mMegma (CM) Ha papyrux.
[MocneacTBUAMKM TakuMxX MOMBITOK MOXET ObiTb pPenyTauMOHHbIN, PMHAHCOBbIE, 3KOHOMUYECKWE, MPOMbILLMEHHbIE,
MONUTUYECKNE W WHble pPUCKW. YNpaBreHne TakuMW puckamy, BO3MOXHO Ha OCHOBE MOAENMPOBaHMA
pacnpocTpaHeHns MaHUNyNATUBHbLIX BO3AencTBuin Yepe3 CM ¢ ncnonb3oBaHMeM OCHOBHbBIX MPUHLMMOB CUCTEMHOIO
nopxopa:

1) uenocTHOCTb, KOTOpasi MO3BOMISAET PAcCMaTPUBATL COLMANBbHYIO CeTb Kak LIEMOCTHYIO CUCTEMY, HO 1 Kak
noacuctemy Ansa 6onee BbICOKMX MEPaPXMYECKUX YPOBHEN;

2) nepapxmyHoOCTb opraHmsauum, 1.e. He MeHee OBYX 3JIEMEHTOB, PacnoJyiIoXeHHbIX Ha OCHOBE NOAYNHEHUA
3N1eMEHTOB HU3LLEro ypoBHA 3fieMeHTaM BbICLUEro ypoBHA,

3) CTPYKTYypu3auunsa anemMeHToB counanbHOM ceTn B paMKax onpefenieHHon opraHn3awmu;

4)  MHOXeCTBEHHOCTb, MO3BOMAOLLAsA MCMOMb30BaTh MHOXECTBO KWGEPHETUHECKUX, WHIDOPMALMOHHBIX,
3KOHOMMUYECKMX W MaTemaTuyeckux Mogenen Ans OnMcaHusi LEefoCTHOM COLManbHOW CeTU W OTAENbHbIX ee
dparMeHTOB 1 KIacTepos.

Craguu mopenuposaHusi. lNpu 3TOM 3BOMIOLMIO COLManbHOM CeTM MOXHO MpeacTaBuTb 3 crtaguamu: 1)
HayanbHOE YCTOMYMBOE, OTHOCUTENBHO «HEM3MEHHOE» COCTOSHUE O (KCHEXWHKa»); 2) nepexod coumanbHON ceTu K
hbpaKkTanbHOW M KNacTePHOW CTPYKType CBMOETENbCTBYET O HapacTaHWM AUHaMUYECKMX MPOLECccoB (Npw TasgHUK
KCHEeXWHKa» MpeBpaLleHns B «Kanmo»), 2) dpaktan ¢ pacnpocTpaHaeMoe 4YacTo Ha BECb MPOLECC OT Havana o Ao
KOHLUa w;, OMMCbIBaeMbIi KoHLenumen dpakranos, 3) KOHEYHOE, YCTOMYMBOE, KHEM3MEHHOE» COCTOsSIHME W, nocrne
KOTOporo ceTb Mepexogut K pacnagy. CoumanbHble CeTU OYeHb [AWHAMUYHBI, LENOCTHbl, FAPMOHUYHBLI U
XapaktepusyloTca dpakTanbHelM camonopobuem. B cetn CM Bcerga MOXHO BblAenuTb B3auMOAENWCTBYOLLME
aKTVMBHbIE 1 NacCUBHbIE COLMarnbHble CIOW.

BonbwmHctBo OCM codetaloT aBa csoncTBa [1]:1) macwTabHOCTb, MHOrorpaHHoCTb, MHOroobpasune u
CMOXHOCTb; 2) (hOpMUPOBaHNE CeTelr NPOUCXOANT NOA BNMSHMEM OrPaHUYEHHOrO Kpyra NpoCTbiX 3aKOHOMEPHOCTEN,
KOTOpble AETEPMUHUPYIOT pasBUTUE coumanbHbiX ceTen B AanbHenwem. O4yeBMaHO, YTO couunarnbHas ceTb umeet
TEHOEHUMIO K CamMoopraHuM3auum B KracTepbl, YTO CrnocobCTByeT NpoOsiBNEHWI0 ee pakTanbHOW CTPYKTYpbl, B
KOTOpPOW Kaxdbll Knactep — 310 oparMeHT CeTM CO CBOUMW napameTpamu. YBennyeHne akTopoB CETU NMPUBOAMUT K
NPOsIBNEHMIO camonogobusi KrnacTepoB couManbHOM CeTu. Tak, KnactepHas CTpykTypa M3 6 KOMMOHEHTOB,
pacnpefeneHHbIX Ha HECKOMbKUX YPOBHSX: Ni = 3 (1, 2, 3 KOMNOHeHTa), NnA =2 (4 n 5-9), ng = 1 (6-9), nj=2 (1 n 2-1
y3noBas Touka) u ni = 1 (3-A y3nosas Touka u pykoBoguTensb, T.e. 6-5 komnoHeHTa). Toraa ¢ MOMOLLbIO PSAOB MOXHO
paccuutaTb cpeaHeapudmMeTnyeckoe A 3TOro Kractepa kak CUCTEMbI C y3MOBbIMW Toukamu [2]:

A - @

rae k — aTo nepeMeHHas, paBHasi 3Ha4eHNI0 COOTBETCTBYIOLLIEN KOMMOHEHTE UMW y3NOBOW TOYKE, MpY pacyéte
B knactepe (Kaxgbl U3 HUX NPeAcTaBneH psgom). [ns oueHKM pacnpocTpaHeHUs MaHUNyNATUBHBIX BAusiHn B8 CM
¢ bonbwmm 4ymcriom aktopoB TpebyeTca Oonbliee KONMYECTBO PSAOB M yBenuyeHue paamepoB dopmynbl (1).
OpHako, BcneacTene camonofobust n MTepaTMBHOCTU BbIMUCIIEHUS PSAOB KOMMBIOTEPHBIN pacyéT Takux opmyn
HECIOXEH.

Cnncok nutepaTtypsbl
1. Mopososa E.A. NHdopmauusi n ee porb B ynpaBneHun coumansHbiMu npoueccamu // CoBpeMeHHble Npobrnembl Hayku 1
obpaszoBaHus. 2011. —Bbinyck Ne6. — C. 1-7.

2. TetyxoB A.O. MopenvipoBaHue coumanbHbIX 1 MONIMTUYECKUX NpoLeccoB: y4ebHoe nocobue. — HumxHuin Hosropog, 2015.
—142c.
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MOJOENb AIITOPUTMA NEPEPABOTKU UH®OPMALIMU AKTOPOM
COUUANBbHBLIX MEOWA C NO3NLUMN MEOAWABE3ONACHOCTHU

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UuHhopMamuku U paduoaniekmpoHUKU
2. MuHck, Pecrniybniuka benapycb

Jlobkos UN.A.
Laebidosckull A.I".— kaHO. 6uor. HayK, doueHm

Llenb pabotel — o6ocHoBaHve mMofenu anroputMa o6paboTku MHpopMaLMK akTopoM B coumarnbHbIX Meana
Cc no3vumn megmabesonacHocTu. [peanoxeHa Moenb anroputMa nepepaboTku WHOpPMauMM akTopoM Mpu
AEATENbHOCTU B coLManbHbIX Meava ¢ no3vuuii Megnabe3onacHoCTy.

B nocnegHee Bpemsi oHnManHoBbIE coumanbHble ceTh, MOMMMO CBOUX TPUBMArbHBIX 3a4a4, CTanu BbiNOMNHATL
HoBble Ans cebe yHKUuKN. B yacTHOCTK, BbiNa BHeApeHa cuctemMa aBToMaTUYEeCKon punbTpaLum HOBOCTHbLIX NEHT
nonb3oBaTenen couuanbHbIX CeTel. ANropuTMbl TakOM CUCTEMblI He SABMASAIOTCA BCEOOBLEMMIOLINM peLleHNeM
npobnembl Meanabe3onacHOCTM aKTOPOB COLManbHbIX Meama, T.K. HOCAT CyOBbEKTUBHbIX xapaktep u paboTatT B
MHTEpecax WX 3akas3yuMkoB W co3pgartenen. Hambonee addeKkTBHBIM pelueHvem npobnembl MegmabesonacHOCTU
aKTOpOB couMarnbHbIX Meaua MOXeT cTaTb pa3paboTka anroputma obpaboTky MHEOPMALIMOHHBIX BO34ENCTBUIA
CaMMMK aKTopaMu CoLmanbHOM CeTU Ha OCHOBE MO3anyHOW MOAENV NPeaCcTaBIeHNs O MUpe.

OObeKkT 1 npeamet mccnegoBanns. boinn onpolweHbl 100 nonb3oBaTene OHMANHOBOW COLMArnbHOW CETU
vk.com, 76% 13 KOTOPbIX OTMETUNN YBENUYEHNE HOBOCTHOIO KOHTEHTA B COLManbHbIX Meaua, a Takke CTaHOBMeHue
counanbHonm cetun kak rnobanbHoro CMW. Ha ocHoBe aHanusa pesynbTaTtoB Onpoca NpPeanoXeH anroputm
06paboTkn nHdopmaLmMmM akTOpoM coLmanbHbIX Meana.

Hebopuarpioroe Bo3neiicTRIE Ha 2KTOPA B Wudopuarpiossee BoaneiicTRIm CpemeL,
COLMANBHO ceTul (BHYTpH) E KOTOpOIT HaX 0JHTCA aKTOp (H13EHE)
Koppesm Koppesapm
[y | Y T | T BYA | 4 &) i
" ATTOPHTM-CTOPOK NAMATH ¢
PES}'HBTﬂT Uﬁpﬂﬁﬂml B AMTOPHTME. «JI0EHOH, PES‘;’HBTﬂT Dﬁpaﬁgml B AITOPHTME:
i H, «HEOTIPENENEHHDY {{HUCTUBEPHU}J
X Peymerar
I\EIPEIHTHH ¢ ’ dMATD ¢
Y
[Ipeotpazosarens
Henoctozepro peoop JocTopepro
¥ uHpopMayn — CrieLHaTbHoE
EBIFCHEHHE OCTOREPHOCTH Y
[Ipeobpazopatens
uHpopMatg — Brpadoa
VIIPABIEHYECKOTO PEM T
Y Y
/ﬁn_p;mme Tpemame
HHOPMALJICHHOTO HHDOPMALHIOHHOTO
BO3MEHCTENT BO2TEHCTENT

PucyHok 1 — Anroputm 06paboTku MHOPMaLImMI akTOPOM NpY OAesATENbHOCTM B coumarnbHbIX Meaua
C no3uuuii megnabesonacHoOCTM
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Anroputm 06paboTkn MHMOPMaLUM akTopoM coumanbHbiX Meaua. [lpn  YCROXHEHWM cofepxaHus |
UHTEHCUMUKALMM MHDOPMAaLMOHHBIX MOTOKOB B COLMAsbHbIX MeAua CYLUECTBEHHO CHWKaeTCs HafeXHOCTb U
Meamabe3onacHOCTb aKTOPOB B YCNOBUAX YCIOXHSIOLWMXCA MHOPMALMOHHBLIX BO34ENCTBUAX, B OCODEHHOCTH, B
arpeccvBHOM MeAnacpege. Ha ocHoBe MeToAonorMm, Nony4YmnBLUEN N3BECTHOCTb KaK «KOMMblOTepHas metadopay, a
Takke «MO3an4yHOW MOAenu BOCMPUSATUS» NPEAFIoXeH anroputM o6paboTknm uHOpMaUMM akTopoM B YCMOBUSAX
aKTMBHOW NOMCKOBO-KOMMYHUKaLMOHHON AeATENbHOCTU B coLmanbHbIX Meana (PUcyHok 1).

BxogHon noTok wHdOpMauum nponyckaeTcs 4vepes «ANrOpPUTM-CTOPOX MaMATU», KOTOPbIA BbISBNSET
HEeJOCTOBEPHYIO M COMHUTESNBHYIO UH(OPMaLMIo, B TOM YMCAE U MOMbITKN NPSMON U KOCBEHHON MaHUNYNALUN N3BHE.

Ecnn «AnropuTM-CcTOpOX NamaTuy» NPUHUMaeT pelueHne O JOCTOBEPHOCTU BXOAHOTMO MHAOPMaLMOHHOIo
noToka, TO WHdopmMaumsa 3arpyxaetca B namsaTe. B npoTMBHOM cnyyae, Korga BO3HMKAKOT 3aTpPyAHEHUs C
onpefeneHneM Kayectsa WHdOpMauuu, «ANMTOPUTM-«CTOPOX MaMATU» MNOMELLaeT ee B Crneuuanna3vpoBaHHYH
obnacTb namaTn, «KapaHTuH», 415 NOCNEAYIOLEro BbISCHEHWNSA 4OCTOBEPHOCTH.

«lMpeobpaszosaTenb MHdopmaLuny, BolpabaTbiBaOWUA yNpaBneHYeckoe pelleHne, ocyLecTBnAeT BbIGopKy
nHopMauum n3 «Namsatn», COOTHOCS HaKOMNMEHHY UHMOPMaLMIO C HeNpepbiBHLIM BXOAAWMUM MHPOPMALIMOHHBIM
notokom. «lpeobpasosatens MHboOpMauMn» obnagaeT HauBbICLUIMMK MOMHOMOYMSMW B anropuTMme, No3TOMY OH
MOXeT nepemellaTtb uHpopmMaumio n3 «KapaHtmHa» B obnactb HopManbHow «llamsaTu» n n3mMeHaTb «AnropuTM-
CTOPOX MaMaTM» MO Mepe HaKOMMeHWs aKkTopOM OMbiTa B3aUMOAEWCTBUS CO cpeaow, yYto TpebyeT B npouecce
MHOPMAaLMOHHOIO yNpaBfieHNsl MEePeOoLEeHKN COAEPXMMOro NaMaTW MO KPUTEPUAM «OOCTOBEPHO», «IIOXKHOY,
«COMHUTENBHOY», KHEONPEAENEHHOY.

YnpaBneHyeckoe peLueHne 0 NPUHATUN UK He NPUHATUM MHOPMALMOHHOIO BO3AeNCTBMSA BbipabaTtbiBaeTcs
no cywecTtsy Ha OCHOBe Bcen WHdopMauun «llamaTn», BCNeACTBME Yero akTop COXpaHseT YCTOMYUBYHO
OpMEHTaLMIO Ha Lienu A0nrocpoYHOM NepcnekTuBbl.

Pesynbtatamu npaktuyeckon peanusauuvm anroputMa obpaboTkM uHOpMauun akTopoM B YCIOBUSX
AEeATEeNbHOCTM B coLManbHbIX Meava ¢ no3vumuin Megnabes3onacHoCTy ABMATCA:

- 3awmTa aktopa oT MHOPMaLMOHHbBIX MaHUNYNALUMIA U3BHE;

- nepenposepka COMHUTENbHOW NN HeonpeaeneHHon MHopMaumn nepes ee 3arpyskon B NamsThb;

- HaKonmeHve None3Hon 1 4OCTOBEPHON MHAOPMaLMK B NaMATH;

- COBEpLUEHCTBOBaHME aniropuTMa-cTopoxa namsaTu;

- HaKomnmneHue onbiTa OLEHKN, aHanu3a u cuctemaTmyeckon nepepaboTkv MHHOPMaLMOHHBLIX MOTOKOB;

- dopmMUpoBaHMe MO3au4HOM Modenu npeacraBneHus o6 OHMaHOBOM MUpe-COoobLLeCTBE, B KOTOPOM
y4yacTByeT akTop.

3aknoyeHne. [peanoXeHHbI anropuTM ABNAETCA MHCTPYMEHTOM OLEHKM M NPOrHO3MPOBaHWS PUCKOB
Meamabe3onacHOCTW Mofb3oBaTeNsi OHNaNHOBBLIMU COLMAarbHbIMU CETAMW U APYIMMU coumanbHbIMK nratdopmamum
B YCMOBUSAX YCMOXHAOLWENCA W arpeccuBHOn Meauacpegbl. BaxHblMu npeumyllectsa anroputMa SABASHOTCA
MonoXuTenbHble U OoTpuuaTenbHble ObBpaTHble CBS3W MO OMTMMM3aUMM W KOPPEKUMM NpoueccoB nepepaboTku
UHgOPMaLMM akTopaMmn B COLManbHbIX Meana Ha OCHOBE BblpaboTKM yNpaBrieHYeCcKoro peLleHnst No AeATernbHOCTM
B YCIOXHSIIOLLENCH M/1nmn arpeccusHon Meguacpese.

Cncok nutepaTypsbl
1. Anekceesa E.I". BnusaHue yepes coumanbHble cetn / Moa obwen pea. E.I'. Anekceeson. — M.: ®okyc-Meauma, 2010. — 200 c.
2. lMemyxoe A. FO. MopgenupoBaHune coumnarnbHbIX 1 NOMMTUYECKMX NpoLeccoB: y4ebHoe nocobue. — HwkHui Hosropog, 2015. —
142 c.
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CUCTEMA BUOEOHABNOOEHUA KAPBEPHON TEXHUKU

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlock A.T.
CasueHko B.B. — KaHduGam mexHuU4YecKux HayK, QoueHm

Tema 6e3onacHocT Ha pabovem mecTe sBnsieTcs Hambonee NpUOpUTETHON, 0COBEHHO, ecnn peyb MAET O
Takow paboTe, KaKk ynpaBreHne MHOrOTOHHbIM KapbepHbIM camocBanom. OcobeHHOCTH cUCTEMbI BUAEOHAbnMIoaAeHNS
AN KapbepHbIX CaMOCBAaIOB 3aKM4alnTCsa B TOM, YTO CrenbiX 30H M Y4acTKOB 3a KOTOPbIMW HEOBXOAMMO BECTM
HabnogeHne ropasgo  Gomblle, Hexenu Yy  ferkoBoro  astomobunsa. [oatomy paspaboTka cucTembl
BMAeoHabnoaeHns ANs KapbepHOro camocsana SBAsaeTcs akTyanbHbIM NPOEKTOM.

B nepeyeHb OCHOBHbLIX BOMPOCOB, CBA3AHHLIX C MPOEKTUPOBaHNEM CUCTEMbI BUAEOHAOMNOAEHNSA Takoro Tuna
BXOAAT: U3y4eHMe CyLLEeCTBYIOLLMX MPOEKTOB CUCTEM BUAEOHAbNIOAEHUS U NCMOoNb3yeMoro o6opyaoBaHNs B HKX, a
TakKe 03HaKOMIIEHUE C OCHOBHbLIMW TEXHUYECKUMU PELLEHNSMUN MPU NPOEKTUPOBAHUN AaHHBLIX CUCTEM.

B xoge naTeHTHbIX NCCeaoBaHNin He OGHaPYXXEeHO roTOBbIX NPOEKTOB NOA KapbepHble CamocBarnbl U TSHXENYLo
TPaHCMOPTHYIO TEXHWUKY. M3y4yeHbl KOMMOHEHTbI cucTeMbl U obopyaoBaHue, cooTBeTCTByloLee TpeboBaHWAM Ha
BO3JelcTBMe BMOpaLmK, Brarm, TemnepatypHoro pexuma. NogobopaHel COOTBETCTBYIOLWME NPOBOAA M UX YKNaaka,
a Takke MOHTaX caMux KaMep ¥ AaTYMKOB Ha Llaccu U B kabuHe BOAUTENS. U3YyYeHbl CXeMbl MOOKTIOYEHNS CUCTEM
BMAeoHabnoaeHns n paspabotaHa CTpyKTypa NOAKMIOYEHNs AN KapbepHoro camocsana BEJIAS.

Ha pucyHke 1 npuBefeHa obLlias CTPYKTypHas cxema MNOAKMIOYEHUS CUCTEeMbl BMAeOHabnaeHus Ha K/c
BENAS:

A2 K61 MoHuTop AU xer o
Kamepa 1 <|€| LUenms Uene |=>|>
T[] Ofupi Ofui | 1] 1 QO
2|2 +12B +12B 22
3|3 | OB Bugeo OBwHiBugeo | 3|3
414 Buneo Buneo 414
ey, Uenb ||~
OB 11
B |2]2
OB Brgeo | 3| 3
Bueo 414
Ad
Kamepa 2 <[] LUems
1] Ofupd
2|2 +128
31 3| OBuMA Buneo
41 4 Buneo

Puc. 1 — CTpykTypHasi cxema noAKioveH1s cuctemsl BuaeoHabnoaeHns Ha kabuHe BEJIA3

HabntoneHve 3a u3obpaxeHvem ¢ kamep 6yneT Benétcs BoauTEnem, NO3TOMY MPaBWUbHO pasMecTunu
Avcnnen B kabuHe ¢ TOUKM 3peHUst 3proHOMUKK 1 yao6cTBa ob3opa.

Takum oGpasom, nNpoBeféHHbIe UCCNedoBaHNs aHanmn3 cUcTeMbl BUOEOHAOMNOAEeHNUS U MPUHLMNA MOHTaXa
OaHHbIX CMUCTEM Ha KapbepHyl TexHWKy. [lonyyeHHble AaHHble MCMOSb30BaHbl MpU MPOEKTUPOBAHUM CUCTEMBI
BWAeoHabnoaeHns AaHHoro Tmna.

Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB!
1. TOCT P UCO 3411-2011 MawwuHbl 3eMnepoliHble. AHTPONOMETPUYECKME AaHHbIE OMepaTopoB M MUHMMarnbHoe pabodvee
npocTpaHCcTBO BOKpyr onepatopa (ISO 3411, Earth-moving machinery — Human physical dimensions of operators and
minimum operator space envelope) 2011 r.- 8 c.

2. TOCT P UCO 2867-2011. MawwuHbl 3emnepoiiHble. Cuctemsl gocTyna. (Earth-moving machinery. Access systems) 2011. -
20 c.
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HR-MEHEOXXMEHT B IT-CPEPE

Genopycckuli 2ocydapcmeeHHbili yHusepcumem UHGopMamuku U paduo3ieKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

Jlock J1. A., lNMasnosuy A. H.
UeaHosa E. C. — accucmeHm

Llenb paboTbl - aHanu3 cneuudmkun gestensHoctn HR-meHempxepoB 1 B IT koMnaHuu.

Tema akTyanbHa, Beb B HAcCTOsILLee BpeMs NpakTU4ecku B nobon 6onee unu MmeHee KpynHoM opraHu3auumu,
CTpeMsiLLencss uaTm B HOry CO BPEMEHEM, MOXHO BCTPETUTb YernoBeka Mo ynpaBneHutio nepcoHanom - HR-
MeHeKepa unu gaxe Lenbin Takon otaen - HR-otgen.

YnpaBneHune nepcoHanom (human resources management, HRM, HR-MeHempxmMeHT) — obnacTe 3HaHWI 1
NpaKkTU4ecKOn [OEeATenbHOCTW, HarnpaBneHHas Ha obecrneyeHne oOpraHMsauMyM KayeCTBEHHbIM  MEPCOHAIoM,
CMOCOOHBIM BbINOMHATL BO3JOXKEHHbIE HA HErO TPYAOBblE DYHKLUW, U ONTUMANbHOE €ro ucnonb3oBaHue [1].

Mpodeccna HR-meHexepa nodsmnacb OTHOCUMTENbHO HefaBHo. B Havane 20-ro Beka B AMepuKe Bbllna
kHura ®pepepuka Y. Tennopa «lMpuHUMNBI HAy4yHOro ynpasrneHus», B KOTOPOW ObiNno obpalleHo BHMMaHwe Ha
3HAYMMOCTb «4erioBeYeckoro dakrtopa» B pasBuTtum komnaHuu. Co BpeMeHeM U3 MeEHeOXMeHTa BblAenunocb
oTAenbHOe HanpaBfeHue, KOTopoe OOMKHO OblNo 3aHMMaTbCs BOMpoOCamMu MOBbieHMs 3PEeKTUBHOCTM Tpyda U
MoTMBaumen coTtpyaHukoB. K 60-M rogam 4yenoBeveckMe pecypecbl CTanu CYMTaTbCs [NaBHbIM - YCIOBMEM
acpdhbekTnBHOrO 6U3HECa, a k 70-M HR-MeHepKMeHT cTan 6rn3oK kK ero COBpeEMEHHOMY NMOHUMaHWIO.

B Havane 90-x rogoB B 9KOHOMWKY CTpaH MOCTCOBETCKOrO MPOCTPAHCTBA MPULLMN PbIHOYHBIE OTHOLUEHUS,
NOSIBUNUCb MHOCTPaHHbIE KOMMaHWM U CTanu Co3faBaTbCA COBMECTHble npeanpuatusa. C nosiBneHnem pearnbHOro
pblHKa TpyAda Havanocb pa3BuTve cdepbl, CBA3aHHOW C YyMpaBreHWeM 4ernoBeyveckMMu pecypcamu. 3anagHble
crneumanucTel npmee3nu ¢ cobol CBOM MOOXo4bl YNpaBMneHWs,, HO A0 CUX MOpP BO MHOMMX rOCY4apCTBEHHbIX
yupexaeHnsix HR-oB accoummpyroT NCKMOUYNTENBHO C KaapoBbIMU pabovMu 1 3TO oLnbka.

HR-meHempxep B COCTOSIHMM pellaTb criegylolime 3agadn: pekpyTUHr (nouck Heobxoammoro nepcoHana),
aganTtaumsa n MoTMBauMs NPUHATBLIX Ha paboTy, obydeHne n npodeccuoHansHoOe pasBuUTUE NepcoHana, opraHu3auus
MEepOonpuUATUIA, CO34aHUEe BHELLUHEro MMuka KOMMaHuu, opraHuM3aums AoKymeHToobopoTa KomnaHuu, ynpasrieHue
onnarow Tpyaa. Cnucok 3agay, BbinonHsiemblx HR-mMeHeaxepom, BO MHOTOM 3aBUCUT OT KOMMaHWK, OT ee pasmepa u
OT MOHMMaHWSA PYKOBOACTBOM, YTO 3TO 3a COTPYAHMK.

Cneundwuka IT-koMnNaHui 3akn4aeTcss B TOM, YTO ropasfo npouwe u gewesne obyuntb cneuuanucta ans
cebs, Hexenu mckaTb BbICOKOKBaNMMUUMPOBaHHbIE Kaapbl Ha CTopoHe. loatomy ponb HR-meHedxepoB B 31O
chepe LeHNTCS oveHb Bbicoko. HR-MeHemkepbl NpurnawaiT u NpoBoaAaT cobeceqoBaHUs, onpeaensitoT HacKombKo
noaxoauTt kKaHauvpgaTt ana paboTbl C MNCUMXONOMMYECKOW TOYKM 3pEHMS M BblOAKT PEKOMEHOAuMuo Mo NPUHATAN
crneumanucta Ha BakKaHTHYH OOIMKHOCTb. OHM OpraHvM3oBbLIBAOT MEPONPUATUS MO MOBbLILEHWIO KBanudukaumm:
NpoBOAAT TECTUPOBaHUs, aTTecTtaumu, KoHdepeHumMr, meet up u T. 4. PaspabaTbiBaloT cMcTEMbl MPEMMPOBAHMS,
OOHycCbl, HanpuMmep, Takue Kak: YacTM4Has onnaTa KypCOB MHOCTPaHHbIX S3bIKOB, CMOPTUBHbIX abOHEMEHTOB U
CKMAOYHBLIX KapT. [ns cnnoyeHus OTAENbHOW KOMaHAbl M BCEro konnektmBa HR-meHeaXepbl OpraHu3oBbIBalOT
KoprnopaTtuBbl, MHTEMNEKTYyarnbHble Urpbl U CMOPTUBHbLIE COPEBHOBAHWS.

B Bbiclwmux y4ebGHbIX 3aBepeHusix Pecnybnuke Benapycb ueneHanpaBneHHO rOTOBUTb CMeLUanucToB Mo
«YMNPaBIIEHUIO NEPCOHaNoM» CTanu OTHOCUTENbHO HedaBHO. [loka COTPyAHMKKM, MMeWue rymaHuTapHoe
obpasoBaHMe: NCUXONorMyeckoe, negarornvyeckoe, SKOHOMUYECKOE WUNU JIMHIBUCTUYECKOe - BCTpevatroTcss B HR-
MeHepkMeHTe vauwe. ObycrnoBneHo 310 M Tem, yto 6Genopycckas cdepa IT B OCHOBHOM OpPUEHTUPOBAHAa Ha
ayTcopcuHr. CneumanmcTtbl C TEXHUYECKMM 00pa3oBaHMeM Takke peakocTb B HR-MeHemKmeHTe, X0TS UX 3HaHUS 1
HaBbIKM MOTYT NMOMOYb B HAXOXAeHWM o6LLero A3bika ¢ npeactasmuTensmu IT-cdepobl. B nocnegHee Bpemsi, B ccepy
HR meHeOXmeHTa Bce 4Yallle NpuxoasaT cneumnanucTbl, umetolime npodunsHoe o6pasoBaHme, KOTOPOe AOMOIHAETCS
KypcaMmu Mo yrnpasreHnto NepcoHarnom.

B 2015-2016 rogax B cTpaHe HabniogaeTcs 3HaAYMTENbHbIA POCT CheunannavpoBaHHbIX KOHMEPEHLUN,
TPEHWHIOB UM KYPCOB, MOCBSALLEHHbLIX OCTPbIM BOMpOCcaM, pa3suTuio U npobnemam HR-meHemxmeHTa. B kavectBe
BbICTYMalLWUX - MHOCTPaHHbIE FOCTU, 3apybexHble npeacTaBuTensaMm 3Ton npodeccumn. Tak, Hanpumep, 8 anpens
2016 roga B MuHcke npolina BTopas MexagyHapoaHas koHdepeHumto-BbicTaBky «HRPR Camp», Ha koTopon ceou
know how n peanu3oBaHHbIe NPOEKTbI NPEACTaBUNN IKCNEPTbl U COBCTBEHHMKN BusHeca u3 50 komnaHui 7 cTpaH
Mupa.

Takum obpasom, ans IT cpepbl HR meHemxMeHT 0cO6EHHO BaxkeH, BeAb B HEW MaBHbIA pecypc - Noau, rUx
KOMMNETEHTHOCTb, MOTUBbLI 1 CTPEMIEHNS. TanaHTNMBO HAX0AUTb, afanTMPOBaThb M HaNpaBNsATb NPodeccuoHanbHbIN
noTeHuman COTPYyAHWKOB — rnaBHast 3agjada nboro HR-meHegxepa. OT Hero BO MHOMOM 3aBMCUT HACKOMbKO
ycnewHow oyaet IT komnaHus Ha pbiHKE U Kak ObICTPO peanuayeT NoCTaBMEHHbIE CTpaTermyeckue Lenu.

Cnncok MCronb30BaHHbIX MCTOYHUKOB!
1. YnpaBneHue nepcoHanoM [OnekTpoHHbIN pecypc] — Pexxum poctyna. — Pexum goctyna: URL https:/ru.wikipedia.org/wiki/. -
Hata obpaweHuns 30.03.2016
2. MeHepxep no nepcoHany: nuwem mnctoputo HR-npodeccun [SnekTpoHHbI pecypc] — Pexum goctyna: URL http://art.a-
range.ru/upravlenie-personalom/menedzher-2.html. - laTta obpawieHuns 30.03.2016
3. Yem ke ynpaeBnger HR-meHenxep? [OnekTpoHHbIl pecypc] - Pexum pgoctyna:  URL  http://www.hr-
journal.ru/articles/none/chem2.html. - ata o6paiyeHust 30.03.2016.
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KPUTEPUN ®DOPMUPOBAHUUN KOMAH[ I/ICI'IOJ'IHI/ITFJ'IEVI
NMPOEKTOB B UH®POPMALIMOHHO-TEXHOJTIOTMYECKOU COEPE

Bernopycckuli eocydapcmeeHHbIl yHUsepcumem UuHgpopMamuku U paduosanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Jlsx 1O.B.
Haebidosckuli A.l— kaHO. buon. HayK, doueHm

MpennoxeHbl KpuTepun Ans OPMUPOBAHUS KOMaH WCMOMHUTENEN MNPOEKTOB B MH(OPMaLMOHHO-
TEXHONOMMYEeCKon capepe.

BeeneHve. HecmoTps Ha To, 4TO B MHOPMaLMOHHO-TExHoNoruveckon cdepe (IT-cdhepe) Gonbluyo porb
UrpaloT B3aMMOLENCTBUS B CUCTEME «4YerlOBEK-MalluHay, He crnefyeT HeAOOLEeHUBaTb 3HAYEHUE MEXITUYHOCTHbBIX
B3aMMOAENCTBUA B CUCTEME «4enoBeK-4ernoBek». MOCKONbKy Hay4YHO-TEXHUYECKUWA MpoekT B IT-cdepe aBnseTcs
ocobor popmor opraHusaLmm AesTeNbHOCTU BbICOKOKBANMMULNMPOBAHHBIX MHXEHEPHO-TEXHNYECKNX CNeLManmcTos,
OH MnpegycmaTpuBaeT TECHOE B3auMOLENCTBME BCEX YYACTHUKOB, OT MEHE[)KepOB BbICLUEro 3BeHa A0 PsOoBbIX
ucnonHutenen. N yem 6onee ka4eCTBEHHbIM SABMSETCA Takoe B3aVMOAEWCTBME MexAy UcnonHutenamu, tem bonee
BbICOKMM Oy[eT MHHOBALUMOHHbIA YPOBEHb U KayecTBO peanu3aumu camoro IT-npoekta. OcobeHHocTbo IT-cdepbl
ABMAETCA BbICOKAs KOHKYpPEHLUS Mpu oTOope WCMOMHUTENen Ha OdHYy W Ty Xe npodeccuoHanbHylo No3nuuio B
npoekTe. B cBA3M € 3TMM akTyanbHOWN ABMSETCA 3a4ava MakcumarnbHO 3deKTMBHOMO pacrnpeaeneHms CoTpyaHNKOB
no aTanam W ypOBHSAM OpraHu3aumMn v peanusaumm IT-npoekta. [Mpn 3TOM Hepeako HeoOXOAMMO OCYLLECTBUTH
MHOFOMEpPHbIN aHanu3 pas3HoobpasHbIX M 3a4acTyld NPOTUBOPEYMBLIX CBEOEHUA O KaXAOM U3 MOTEeHUMarnbHbIX
npeTeHOEHTOB Ha y4acTue B NpoekTe, 00beANHUTL UX B €AUHYI0 KOMaHAY, HepeaKo PyHKLMOHMPYIOLLYIO Ha OCHOBE
B3anMOMCKIoYatoLmx Tpebosanun [1].

Llenb — o6ocHoBaTb KOMMMEKC KpUTEPMEB (POPMUPOBAHNS KOMaHA UCTONHUTENEN NpoekToB B IT-cdhepe.

XapakTepuctvka kputepveB OpPMUPOBaHUSi KOoMaHA. PelueHve [aHHOM 3adayy BO3MOXHO Ha OCHOBE
3MNEKTPOHHON cucTeMbl cbopa, aHanu3a 1 OLEHKM AaHHbIX B Maclutabe 3neKkTPOHHOW cucTeMbl, obecnedrBatoLLen
MOHUTOPUHF, COOp, MHOrOMEpPHBLIA aHanM3 W MPOTHO3HYI OLIEHKY XapaKTepUCTUK [AEeATENbHOCTU KaXOoro u3
UCMomNHUTENEN MNpoekTa B peanbHOM Maclitabe BpemMeHu, a Takke aBTOMaTM3MpPOBaHHOrO cbopa OT3bIBOB O
TNIMYHOCTHBIX U NpoheccrmoHanbHbIX Ka4ecTBax COTPYAHMKOB OT MX Komner no npoekty. COop aHanma n oueHka Takux
OT3bIBOB SABNSANTCA CUCTEMATUYECKUMW W  AHOHWMHBLIMW, YTO rapaHTUpyeTCd OCOOEHHOCTAMM CTPYKTYPHO-
PYHKLUMOHANBbHON OpraHn3aLmmn TakoW 3MeKTPOHHOW CUCTEMbl oueHkn nepcoHana (3COI) IT-npoekta. Mpn atom
OCOIT mMoxeT (PyHKLMOHMPOBATL Ha OCHOBE KOMMIeKkca KputepmeB (DOPMUPOBAHUSA KOMaHA ucnonHutenen IT-
npoekTa:

1) Hanuyve HeobxoAMMOro OMbITa U HaBbIKOB.
2) oLeHKa BO3MOXHOCTW NOAKIIOYEHUS K MPOEKTY.
3) pesynbTaThl OT3bIBOB C NPeAbIAYLLUX MPOEKTOB.
4) oueHKa OTHOCUTENbHOW 3heKTUBHOCTM paboTbl NpeablayLLMX NMPOEKTOB:

n

> — E;

— &') ek 1)
IIpoeKra N ’

roe Ai— cpegHas 3dEKTUBHOCTL COTPYOHNKA;

Ei — 9bheKkTMBHOCTb COTPYAHUKA HA OAHHOM NPOEKTE;

N — COBOKYMHOCTb COTPYAHMKOB NPeAbIAYLLErO NPOEKTa;

k — konNn4YecTBO COTPYAHWNKOB NpeablAyLLEero NpoeKkTa, KoTopble pacCMaTpMBaOTCH Ha POrb B HOBOM MPOEKTE.

5) oueHKa OTHOCUTENbLHOWN 3P eKTMBHOCTM paboThl NoKanbHbIX rPynn NPeAbIayLLnX NPOEKTOB.
Wcnone3yetca dopmyna (1), ans kotopon n = k:

k
EprHHbI = i z‘l('e\i - Ei )'

Mcnonb3ys [fOaHHble KpUTEPUM  MOXHO  MONy4nTb  KOIMMUUMEHT NOTEHUMAnbHOM OTHOCUTENbHOMN
3(pPEKTUBHOCTN COTPYAHMKA Ha HOBOM NPOEKTE, OCHOBLIBAACH Ha KOTOPOW, MOXHO MPUHATL PELUEHNE O KOHEYHOM
cocTaBe KOMaHAbl UCMIONHUTENEN.

BbiBoabl. 3dEKTUBHOCTL MPeanoXeHHbIX kputepreB dyHKUuoHupoBanus SCOIM npu dopmupoBaHum
KOMaH UcnonHuTenen nHpopmaLMoHHO-TEXHONOIMYECKMX NpoekTax B IT-cdepe CyLlecTBEHHO 3aBMCUT OT OnbiTa U
3HaHWW, HaKOMMEHHbIX NPW BbLIMOMHEHUV MpeablayLMX MPOoeKkToB. [MpeanoxeHHble KpUTepun OYHKLMOHNPOBAaHWS
OCOIl saBngTCA pekoMeHaaTenbHbIMW. KoHeYyHoe pelueHue npuHUMaeTcs NIoAbMU — OpraHuM3atopamu w1
PYKOBOAMTENAMW MPOEKTa Ha OCHOBE MHOrOaKTOpPHOrO aHanuM3a pasnnyHbliX [OaHHbIX O MOTEHUMarnbHbIX
ncnonHutensx IT-npoekra.

@)

Cnncok nutepaTtypsbl

1.  WnbuH E. M. Mcmxonorus 06LLEeHNsT U MEXITUYHOCTHbIX OTHOLEeHWU. — CI16.: Mutep. 2009.
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BOT AJ1A MECCEHOXXEPA TELEGRAM

Bernopycckuli eocydapcmeeHHbIl yHU8epcumem UuHgopmMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Maxyms P.C.
Cunkoe H.W. — douyeHm kaghedpbi UlMNu3, kaHOuOam mexHUYECKUX HayK
Llenbio paboTtbl sBnsetca pa3pabotka poboTa ana mecceHmkepa «Telegram». OcHoBHOW 3apjaden 6oTa
SIBNSETCA BbINOMHEHWE aBTOMAaTUYECKM W/MNW NO 3aJaHHOMY PacnMCaHWI0 Kakux-nmmbo AeicTBUI Yepes Te ke

UHTepdeENChl, YTO 1 0BObIYHbIN Nonb3oBaTtenb. boTtel B Telegram — 3To pa3HoBMAHOCTL YaT-60TOB. Mo cBOEW CYyTU —
3TO Te e MOoNb30BaTeNbCKUE akkayHTbl, KOTOPbIMY BMECTO MoAe ynpaBnsaoT NporpaMmbl.

eeeco MTSRUS & 10:53 28 % M
< Chats uhgvo @
Superfluous

superfluous - uanuwHMi,
HEHYXHbIN, U3OLITOUHBIN,
YpesMepHbIn

Wokaholic

workaholic - Tpyaoronuk;
yenosek, “ropawmin” Ha paborte

MeiTbea
MbITbCA - wash (oneself)
Oavo3HbIn

oanosHbin - offensive, odious

MNepesopoT

nepeeopoT - revolution; overturn;
coup

Puc. 1 —Ilpmuep padoTsl 00Ta-IepeBOAYHKA

®yHKUMKM BOTOB 3aKNOYaATCA B TOM, YTO OHW MOMOraloT BbIMOMHATL pasHble OEWCTBUSA: MEPEBOAUTb U
KOMMEeHTMpoBaThb, 00y4aTb U TeCTMpOBaTb, UCKaTb M HaXOAWTb, CNpalvBaTb WU OTBEYaTb, MrpaTb U pa3Bnekatb,
TpaHCNMpOBaThb 1 arpermpoBaTh, BCTpansBaTbCs B ApyrMe cepBuChl U NnaTdopmbl, B3aUMOAENCTBOBATL C AAaTYMKaMuy
1 Bellamu, NoAKMYeHHbIMY K MHTepHeTy. boTtoB Telegram moxHo «Jo6asute B rpynny» (Add To Group), unu nmm
«MopgenuTeca» (Share). Ewé 910 ganeko He Bce BO3MOXHOCTW, KOTOpble MpeAcTaBnseT nnatdopma Ans ux
co3faHus.

B kayectBe OekeHga Ana paspaboTkm pobota Obin BbibpaH A3bIK nNporpammupoBaHusi  Python 2.7 u
dpevimBopk Tornado, Tak Kak 3TW WMHCTPYMEHTbl MO3BOMSAIOT fErko cosgaBaTb CHOXHble U macwTabupyemble
npunoxenus. B kauectBe 6a3bl aHHbIX Ucnonb3yeTcst Postgres. BoT paspabaTbiBaeTcs Ha onepaunoHHON CUCTEME
Linux; cpeaa paspaboTtkm Emacs 24; xpaHeHue gaHHbix npu nomowm MySQL 6a3bl AaHHBbIX.

Takum obpasom, paspabotaH ©O0T Ans mecceHmkepa «Telegram», KOTOPbLIA 3HAYUTENBHO YMPOCTUT
Nonb30BaHNE NPUITOXKEHNEM.

Cnncok MCnonb30BaHHbIX UCTOYHMKOB:

1. WHctpykuma: Kak cosgaBaTte 6otoB B Telegram -  [OnekTpoHHbIn  pecypc]. — Pexum  gocTyna:
https://habrahabr.ru/post/262247/

2. Python 2.7.0 - [OnekTpoHHbIV pecypc]. — Pexxum goctyna: https://www.python.org/

3. Tornado — (perMBOpPK peanbHOrO  BpeMeHuM -  [OnekTpoHHbI  pecypc]l. — Pexum  pgocrtyna:
https://lwww.komtet.ru/lib/plangs/python/tornado-veb-freimvork-realnogo-vremeni
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LENNTEOPUEHTOPOBAHHOE NPOEKTUPOBAHUE MEOULIMHCKNX
WHTEP®EWUCOB. MNPUEOP «MOHUTOP»

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecrniybniuka benapycb

Ma3zonesckasi M. O.
Curnkos H. U. — k.m.H., doueHm

B HacTosilee Bpemsi MHOPMAaUMOHHbIE CUCTEMbI MOMYYWUNM LLUMPOKOE MPUMEHEHWE U UCMOMb30BaHUE B
cdhepe mMeauuuHbl. AHanM3 coctaBa MEAMLMHCKOW WHGOpMauuy yKasbiBaeT Ha 4pe3BblyaiHO OonbLion O0BLEM
pasHOpPOAHbIX AaHHbIX, ANs 06paboTKM M NpeAcTaBreHust KOTOpbIX HeobXoAMMO MCnonb3oBaTh 3pdeEKTUBHbIE
mMeToAbl. LleneopneHTMpoBaHHbIN MOAXo4 B MNPOEKTUPOBaHWM MEOWMLMHCKMX WHTepencoB MNo3BONSAET pelmnTb
MHOIMe BOMPOCLI, BO3HUKaKOLWMe elé Ha 3Tane pa3paboTkym npoaykra, UYTO MoKaszaHo Ha npumepe pa3paboTku
npnbopa AN MOHUTOPMPOBAHUS COCTOSIHUA NauueHTa.

Llensto paspabotkm npubopa «MoHWUTOp» SBNSETCS cCO3daHWe MeAuuMHCKOro npubopa Ans namepeHus,
OLeHKM 1 MOHUTOPUHIra OCHOBHbIX NapamMeTpoB (PyHKLMOHANbLHOrO COCTOSIHUSI YenoBeka B YCrOBUSIX CTaLMOHapHOro
neyeHus, Npu okasaHWM MOMOLLM B YPEe3BblYaWHbIX CUTyaLMsX, SKCMPECCHOW OLEHKN (DU3NOMNOrMYecKnX (OyHKLMNA
NETHBIX 3KMNaxen, BoauTenemn TpaHCMOPTHBIX CPEACTB, MHOTONPOMUIbHONO CKPUHUHIA HaceneHusl.

Ons Toro, 4yToObl COCTaBUTbL MepeyYeHb BOMPOCOB, MOASEXALLMX PACCMOTPEHMIO NMPY MPOEKTMPOBAHUK
CTPYKTYypbl nNpubopa, anroputmoB obpaboTkM AaHHbIX, CNocoboB NpeacTaBneHUs nodaBaembliX Ha Bxon npubopa
OaHHbIX, cneundunyHbIX cnocoboB MHAMKAUMM pe3ynbTaTtoB 1 ocobeHHoCTen akcnnyataumm npubopa, Heobxoanmo
y4yecTb cnegytoulee [1]:

- Kakas uHdopMauns Heobxoamma Anst MOHMTOPUHIa NapaMeTpoB COCTOSIHUSA Yenoseka?

- Kakue napameTpbl COCTOSHUSA 4erioBeka HeOOXOAMMO KOHTPONUpOBaTb B YCMOBUSIX CTaLMOHAPHOrO
nieYeHUst N oKkasaHWs 3KCTPEHHOM NMOMOLLN?

- KaKne napameTpbl MOXHO HE y4MTbIBaTh B NEPBYIO o4epeab?

- KaKne peLleHmns nonb3oBaTento HeobxoaNMOo NpUHMMaTL B npouecce paboTsl ¢ Npubopom?

- MOXET M MoNb30BaTENb peLlaTb HECKOMNBbKO pasfuyHbiX 3a4ay O4HOBPEMEHHO?

- KakuM oOpa3om pasgenutb BCHO NONyvYaemMyr MHPOPMaLMIO Ha CUrHambHyk, oToGpaxaemyto,
penakTMpyemyro u pesynbTUpYHOLLYHO?

- YTO NPOU3ONAET, ecnu nonb3oBaTens OyAeT AencTBOBaTb HE MO NpPeanMCcaHHOMY anropuTMy, nponyckas
T€ UINK UHble Warv unm obxonsa nx?

Ons pewennss 3agaum co3gaHua npubopa C  MCNOMb30BaHMEM METOAOB  LENeopueHTUPOBaHHOIO
NPOEKTUPOBaHNS, crnegyeT NpegycMOTpeTb aHanma 1 BbINOMHEHVE 3TanoB npolecca pa3paboTkv, NpUBEAEHHbIX Ha
pucyHke 1 [2].

BipaGotka OnpegeneHue
TpeboBaHuUi po?u.;eﬁ Oertanusayma
Ucene aosahms MeaenmposaHue {nonbz0BaTENbCKUX, UHbPACTPYKTYpbI {yTOUHEeHHe
] A {anroputva GH3Hec-, PacTRyKTYp napameTpoBH
{Kpyra h MHTepdelca ConpoBoxAae
HONb30BATEN el pabotol TEXHONOTHUYECKHX H (cosmanme obwer XapaKTepHCTHK Hne
unpénmeﬁloﬁ nonb3oeaTenei u GezonacHoCcT NpH \cosn K' b:“" paspaboTrn, (paspaboTiu)
e KOHTEKCTOR MCNONbIOBAHHK CTPYKTYP ocobeHHOCTH e '
obnacm) \ npogykTamu
MCNONbIOBAHHA) MeqUUHHCKHM e peanusauMm u
nepcoHanomm pencre \ aKcnnyaTauMM )
\ ynpaeneHua)
nauueHTamM}

Puc. 1 — MNpouecc LeneopmeHTpoBaHHOTO NPOEKTUPOBAHNS

MocnepoBaTenbHOCTL Onepauumin, peKoMeHayeMbIX Mpu peanv3aummn npowuecca, NpuBeaeHHOro Ha PUCYHKE
1, npegnonaraeT UCMONb3OBaHWE WTEPALMOHHOrO anroputMa rnoucka Havbornee onNTUMAanbHOrO peLIeHWst Mmpu
€034aHUN 3aKOHYEHHOIO BapvaHTa co3gaBaemoro npubopa.

AHanua pesynbTaToB WCCNEAOBaHUA Takoro noaxoda no3Bonun npeobpas3oBatb U CTPYKTypupoBaTb
NonyyYeHHble B TEXHUYECKOM 3afaHuM OaHHble U TpeboBaHUs B NPOEKTHble pelleHusi. B ntore Gbin paspaboTaH
nopTaTuBHbIN Npubop ANst HEMHBA3MBHOIO M3MEPEHMWS NapamMeTpoB PYHKLIMOHANbLHOIO COCTOSIHWS YenoBekKa.

Ha pucyHke 2 makeTHbIl oOpasel npubopa n3o0pakéH BMeCTe C MOAKMYEHHbIMU nepudepUiiHbBIMN
yCTponcTBamMu.
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Puc. 2 — MakeTHbIi ob6paseL, «MoHuTopa»

Mpubop no3sonsieT NPOBOAMTL: PErMCTPaLIMI0 ANIEKTPOKapAMOrpamMmbl B peanbHOM Maclitabe BpemMeHu no
TPEM OTBEAEHMSM, W3MEPEHUS apTepuanbHOro KpPOBSIHOrO [AaBMEHUS, 4YacTOTbl CEpAEYHbIX COKpaLleHWH,
TemnepaTtypbl B NTOKanbHOM 06nacTu KOXHOMO MOKPOBA M BHYTPUMONOCTHYIO TeMnepaTtypy, U3MepeHue conepaHus
yrnekucnoro ra3a(C0O2) Ha BblgOXe N HACbILLEHHOCTb KpoBu kucrnopogom(Sp02) [3,5].

Mpeumywectea paboTtbl ¢ ycTponcTBoM «MoOHMUTOP» - ObiCTpas obyvyaemMoCTb MEOMLUHCKOro nepcoHana,
yTo obecneumBaeTcs 3ProHOMUYHbLIM PACMONOXEHNEM KHOMOYHOW MaHenu WM BHELIHWX MHTepPMENCHbIX CpeacTs,
6e3onacHas akcnnyartaums n CooTBETCTBME CTaHAapTaMm 6e30nacHoCTy.

MeToaonorusa ueneopMeHTMPOBaHHOIO NoaAxoAa No3BonseT MUHUMU3NPOBAaTL annapaTHbIE U MPorpamMMHble
cpencTBa, co3naTb 3proHOMUYHbIE CPEACTBA UHAMKALMM NapameTpoB.

LleneopneHTUpoBaHHOE NPOEKTUPOBAHME COBMECTHO C WCMOSIb30BaHMEM HOBEWMLUMX METOAOB M3MEPEHUS
napameTpoB, 06paboTkv 1 NpeacTaBneHns AaHHbIX MO3BONMUIO CO3AaTb HOBLIN MHTEPdENC MeanLUHCKOro npubopa
«MoHuTOop», aBTOMaTU3MpyLOLWMA npouecc obpaboTkM U MHAMKAUMM pe3ynbTaToB U3MEPEHUN U, TEM CaMmbiM,
obecneumBaoLmnin ero sKcnnyaTaumo NepcoHanoM HEBbICOKOW KBanudukauum. YUTeHbl 3proHOMUYECKMEe acneKThbl
CcTaHdapTa 4enoBeko-mawwuHHoro B3auvmopencteus (ISO 9241), TtpeboaHums Esponeinckoro crtaHgapTa no
HEeMHBa3MBHbLIM Npubopam K anekTpomarHuTHon coBmectumocty (EN 1060 — 1/12: 95; EN 1060 — 3/09 : 97; DIN
58130, NIBP clinical investigation; NSI/AAMI SPIO, NIBP - requirements), ctangapta FOCT 26831-86 «[IMpunbopsbl
MeOMLMHCKME OMarHOCTUYECKNE 3XOMMMYNbCHbIE CKaHupylowmey. MapameTpbl npnbopa no anekTpobeszonacHocTh
cooTBeTcTBYlOT TpeboBaHnsm MC MOK 601-1-88(FTOCT 350267.0-92) k nsgenuam knacca Il, Tuna CF, a Ttakke K
n3aennsMm ¢ BHyTPEHHUM UCTOYHUKOM NMUTAHUS.

Cnuncok NCMonb30BaHHbIX UCTOYHWKOB!

1. Wcaes P.W., Wapanosa J1.B., Npobnembl pa3paboTku nonb3oBaTenbCKUX MHTEPGENCOB MeanLMHCKMX cucTeM. XKypHan
«BecTHuk Poccuiickoro HoBoro yHuBepcuteTta» Beinyck 3, 2010. — ¢.46-50.

2. Kynep A., PeimaH P., KpoHuH [1. AnaH Kynep o6 nHtepderice. OcHOBbI NPOeKTUpOBaHUst B3aumogencTaust. — Nep.c aHrn.
— CIN6.: Cumeon'Tintoc, 2009. — 688 c., un.

3.  IunHuukas H.I'., Pessiko .M., Cunkos H.W. MNpubop Ans HeMHBa3MBHOIO M3MEPEHUsI MapameTpoB (PyHKLMOHANbLHOIo
cocTosiHusi naumeHToB (MoHuTop naumeHTa) // V MexayHapoaHasi HayqHo-TexHuW4eckasi KoHdepeHuus "dusnka u
paavoarneKkTpoHuKa B MeauumHe v akonorun". - Bnagnmup, nione, 2002. - ¢.36-37.

4. JNunuuukass H.I'., Pesko .M., CunkoB H.M. MHorodyHKUMOHanNbHbIA NpUbop AN HEWHBA3MBHOTO W3MEPEHWUS
napameTpoB (PYHKUMOHANbLHOTO COCTOSIHMSI naumeHToB //  MexayHapoaHas HayuYHO-TeXHUYeckast KoHdepeHums
(MEOSNEKTPOHUKA — 2002). CpeactBa MeAULIMHCKON 3NEKTPOHWKA U HOBble MeAVLMHCKME TexHororun. — MUuHCK,
2002. - ¢.137-139.

5. CunkoB H.W., Ma3zonesckas M.O., Koponb W.M. lMopTaTuBHbIi npubop Ans HEMHBa3WBHOW OLIEHKM NapaMeTpoB
yHKLUMOHanLHOro coctosHus nauvenTa // Mepganektponnka—2015. CpeactBa MeOWLMHCKOM 3NEKTPOHWKA U HOBble
MeAMLUMHCKME TeXHoMnorum : cb. Hayu. cT. IX MexayHap. Hay4.-TexH. koHd. (MuHck, Pecnybnuka Benapych, 4—-5 nekabpsi
2015 roga). — MuHck : BI'YWUP, 2015 C. 264-265.
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CTPAXOBOW KITMEHT: ONPEALMOHHAA CUCTEMA AHOPOUA

Benopycckuin rocyaapCTBEHHbIN YHUBEPCUTET MHAOPMATUKA U PaAMO3NEKTPOHNKN
r. MuHck, Pecnybnuka Benapycb

MakapeHko U.U.
KpuwTtonosa E.A. — AOLEHT, K. TEXH. HayK

Llenbto paboTbl siBnsieTcs pa3paboTka MOBUMBLHOrO NPUIIOXEHNS ANS OnepauMoHHON cucTembl AHApoua, B
koTopoMm 6OydeT npegocTaBneHa akTyanbHas MWHGPOPMaUMs O CTPaxoBbiX MOAMcax, OaHKOBCKMX akkayHTax,
coobueHusx. Takke ByaeT npegocTasneH BeCb HeobxoaMMbl dyHKUMOHAN A5 BbICTPOro 0POPMIEHNS CTPaxXOBbIX
xanob n yaobHoro oTcnexveaHusa ctagmmn nx obpaboTku.

B mMoGUNbHOM npunoxeHun peann3oBaHbl BO3MOXHOCTUM MPOCMOTpa BCell Heobxoammon uHdopmauun.
[Monb3oBaTenbL MOXeT npocMaTpvBaTb AaHHble O CBOEM CTPaxoBOM nonmce, odopMIATb CTpaxoBble Xanobsbl,
onnayveaTtb CTpaxoBble B3HOCHI C NMOMOLLLIO CrieumanbHO akkayHTa. Bea uHdopmaums pacnonaraeTcsi B rnaBHOM
OKHE MPUNOXEHNs, TEM cambIM ynpoLlaeT JoCTyn K Heobxoammomy pasgeny. Npu opopmneHun cTpaxoBbix Cryyaes
NPUINOXeHNe y4unTbiBaeT MECTOMOMOXeHWe nonb3oBaTens, a npu HeobXOAMMOCTM eCTb  BO3MOXHOCTb
CMOAEenupoBaTh Ha kapTe NPoOM3oLIeALWNA NHLUMAEHT.

Cuctema paboTaeT B cBf3ke ¢ Beb-cepBucoM. B Hem xpaHsTcs Bce GM3HeC AaHHble: CMNCOK CTPaxoBbIX
MON1COB, NNATEXHbIX aKkayHTOB, COODLLEHU, CTpaxoBbiX 3asBok. Cuctema paspaboTaHa C y4eTOM BO3MOXHOCTU
pobaBneHns HoBoro dyHkumMoHana. MopgynbHasi CTpyKTypa MO3BONSET Nerko paclwupaTcs UM He HapylaTtb
CTabnnbHOCTb CUCTEMBI.

MporpammHas uvacTb npeactaBnseT cobov MNpunoXeHWe Mo4 OnepauuoHHyo cucTemy Angpoua.
Pa3paboTtka ocywecrtensanace B cpege Android Studio 1.5. [JaHHasa cpefa pa3paboTky no3BonseT nerko co3gaBath
npunoxexunss ¢ pasHoiMu Bepcuamu API, cosgasatbe APK channbl ¢ pasnuyHomn koHdurypaumen. Kpome Toro ectb
BO3MOXHOCTb MHTErpauuv cpegpl ¢ git, 4To 3HaYMTenNbHO ynpoLwaeT paspaboTKy CMCTeMbl.

Cuctema UMeeT UHTYUTUMBHO MOHATHBIA MHTEPMEeNnc, BbIMOMHEHHBIA cornacHo npuHuuny Google Material
Design.

WHTepdeiic

Mogyns oSpaboThm
[eAcTBUIA
NoNL30BATENA

Mporpamma

3anpoc/OTBEeT

Beb-cepeuc

Puc.1 - CTpykTypHas cxema cucTeMmsl

Takum ob6pasom, paspaboTaHo MOGUIBLHOE MPUIIOXKEHWE, KOTOPOE MO3BOMUT YCKOPUTL paboTy CTPaxoBbiX
KOMMaHui, a nonb3oBaTtesnsM MpeaoCTaBMseT BO3MOXHOCTb MaKkcUMasnbHO 6bICTPO M OnepaTUBHO YMNpaBnsATb
CTPaxoBbIMU AAHHBIMU.

Cnncok NCMomnb30BaHHbIX UCTOYHUKOB!
5. TMatTepHbl npoekTnpoBanus / b. benitc, K. Cbeppa, 3. PpumeH. — CI16.: MNMutep, 2011. — 656 ¢
6. Pen, 3. Uayuyaem XML / 3. Pen. — M.: Bunbsimc, 2001. — 469 ¢
7. Material Design spec[OnekTpoHHbIN pecypc https://www.google.com/design/spec/material-design/introduction.html]
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MK-OBOPYOOBAHUE: OBECINEYEHUE BE3OMNACHOCTU PABOT

Bernopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHopMamuku U paduoaniekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Makapos B.K.
MexeHHass M.M. — kaHO. mexH. HaykK

ExenHeBHO pernctpupyeTcs 6onbluoe KOMMYeCcTBO OOpalleHWn B CEPBUCHblE LEHTPbl MO  PEMOHTY
KOMMbIOTEPOB B CBA3W C HEOBXOAMMOCTbLIO 3aMeHbl YMMNOB CEBEPHOIO M HXHOrO MOCTOB. [Ins npoBeAeHWs 4aHHOro
BMOa peMoHTa Heobxoaumo obecneunTb MNMaBHbIN HarpeB M MopdepXaHue TemnepaTypbl MUKPOMPOLLECCOPHON
nnaTbl HOyTOyka, 4TO HEBO3MOXHO BbIMOMHUTL 6€3 nasnbHOW cTaHuuWM. Ha pbliHKe npeAcTaBneHo LIMpOKoe
pasHoobpasne TakMX CUCTEeM, OAHaKO, MasmbHbIA KOMMMEKC, KOTOPbIM MO XapakTepucTukaMm COOTBETCTBYET
TpeboBaHUsIM CEepBUCHOTO LieHTpa, ctout 48 — 56 mnH. 6enopycckux pybnen B 3aBUCMMOCTM OT NPOU3BOAUTENS.
[Moatomy akTyanbHOW sBnseTca 3agjada pas3paboTkm M BHeApeHWs COOCTBEHHOW He[oporo WHdpakpacHou
nasinNbHOM CTaHUuN.

Cnctema aBTOMAaTM3MPOBAHHOIO YNpaBneHus WHMPaKpacHbIM HarpeBoM MasfbHOW CTaHUMU  OOMKHA
o6ecneymBaTb nnaeHbi noabeM oT 50°C pgo 350°C ¢ ToyHocThio +2°C 1 noaaepxaHue 3agaHHOW Temrneparypbl.
[na aT0 HeobxoauMmo nonyyatb MHopMauMio OT AaTYMKOB TemrepaTypbl, KoTopble OyAyT ycTaHaBnuBaTbCs B
MecTe CMeHbl Yina. CurHan oT AaTyukoB TemnepaTypbl Ha OCHOBe Tepmonap OydeT noctynaTtb Ha OnepaLyMOHHbLIN
ycunutenb (pucyHok 1). YcuneHHbI curHan nogaeTcs Ha Mukponpoleccop. 3agaya MyKponpoLeccopa — CpaBHUTL
MOMyYeHHbIN CUrHan C 3afaHHbIM W OKa3aTb perynupyilowlee Bosgencteue. NMoa perynupyowimMm BO3AeNCTBUEM
NMOHUMAaETCHA NNaBHbIA HarpeB, NOAAEPXKaHNe TemMnepaTypbl, BKITIOYEHNE BEPXHEro U HUXHEro 6noka HarpesaTtenew,
BKIIOYeHMe peHa, OTKNIoYeHue BepxHero O6noka W MnaBHOE MOHWXKeHue Temnepatypbl. [OAna oTobpaxeHus
napameTpoB TemnepaTypbl LenecoobpasHo ucnonssosatb XK gucnnen. NMomumo Temnepatypbl Ha KK gucnnee
b6ynoeT oTobpaxaTbCH MNOKasaHWe CUIMOBbIX KaHamnoB, COCTOSIHWE BEHTUNSATOpa, MNOKasaHwe KaHanoB aHarnoro-
LUMdpoBbIX NpeobpasoBaTernen, cUrHan Ha KotTopbln ByaeT nocTynate OT MUKPOMpoLeccopa.

Brympucxemioe
npozpammupoBorue

baox ynpaBsewun Onepouuornut -
Bepum nozpebos yeurumens epMonapa
HazpeBamenorui

AeMeHm Onepouuornsd =
yeuaumenn % 3
baox ynpabaerun 4o .
HUMHUM HO2peBoM perpoeLeop
Onepouuonruil
Tepmon
yeusumens cpuanapa
HoepebBamenorerd
3AeMEHM
Luramux
Onepouuonroi
I0nmocumucmoproe Jeutumens Tepmonopa
ynpabaenve
éﬁOKQM NUMIHUR
Gaok numanus XK guenaed

Puc.1 — CTpykTypHas cxema UH@pakpacHOW NasifnibHOW CTaHLMKU C UCMONb30BaHWEM TepMonap Arsi KOHTPONsA TemnepaTypsbl

B KOHCTpyKuMM NpuMeHstoTCs Tepmonapbl K-Tuna oT Hegopornx MynbTMMeTpoB. Tepmonapbl npu paboTe
pacronaralTcs B 30He Malku U OOMMKHbI MPYXKMMATLCA K Nnarte, ONA HWKHEro HarpesaTtens CHu3y, Ans BepxXHero
HenocpeacTBEHHO B 30He nanku. MNpwxmm obecneunBaeTcs Nerko, Tak ka NpoBoAa Tepmonap rmbkme 1 B ToxXe Bpems
[OCTaTOYHO yrpyrue.

BelweonvcaHHaa uHdpakpacHas nasinbHasi CTaHuMsi C  UCMOMb3oBaHWMEM TepMonap Afs  KOHTpons
TemnepaTypbl NMO3BOMMUT BbIMOMHATE BbICOKOTOYHbIE PEMOHTHblE PaboTbl NO 3aMeHe YMMOB CEBEPHOro W HOXKHOro
MOCTOB C cobnitoaeHnem TpeboBaHuii 6e30nNacHOCTU.

Cnncok NCMonb30BaHHbIX UCTOYHUKOB!
1. ®pavigeH, [x. CoBpemeHHble AaTtuukn. CnpaBoyHuk / C. K. [uk. — Mockea : TEXHOC®EPA, 2005. — 588 c.
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MHPOPMALMOHHAA BAHKOBCKAA CUCTEMA YYETA CHETOB

Benopycckuin rocyiapCTBEHHbIN YHUBEPCUTET MHAOPMATUKM U PaguNo3NeKTPOHMKN
r. MuHck, Pecnybnuka Benapycb

ManuHoeckas [1.B.
MapxomeHko [I.A. — cT. npenopasaTens kadedpbl M3

Llenbio paboTtbl saBnsieTca paspaboTka 6a3bl  AaHHbIX  GaHKOBCKOro y4yéTa, pacCYMTaHHOM Ha
npefocTaBrieHne BO3MOXHOCTM agMuHUcTpaTopy GaHka oTcnexuBaTb OaHKOBCKME cuyeTa KNvMeHToB 6aHka,
Npou3BOAWTL PasnUyHble onepauum Hag cHeTaMu.

Cuctema xpaHuT Bclo MHpopmaumio B 6ase gaHHbIX. Peanv3oBaHo co3fgaHve v yganeHuwe nHdgopmaumm o
KMWeHTe, Co3daHMe HOBOro C4Y€Ta (B pasHbix BaniTax), 3alma u genosvTa Ans KIMeHTa, MPOCMOTP MOSHOW
WHGOPMaLUK O KNUeHTe (MMYHas uHdopMaums, nHdopmaumsa o NMUEBOM CHETe, Aeno3nTtax u 3anmax). Cywectsyet
BO3MOXHOCTb noucka cyéta no damumnum u Ne nacnoprta, gobaBneHue OeHer Ha CYHET, CHATME OEeHer CO CYéTa,
COBepLUEHNe TpaH3akuuy C OOHOro cyéta Ha Apyron, MOACYHET MPOLEHTOB Ans 3alma M aeno3uta 3a nobon
NPOMEXYTOK BpeMeHW, co3faHne OT4ETa No cyeTam, Aenos3vtam u 3ariMam knueHta B opmarte .pdf.

B ~
TexuH9ecKoe 3IB€HO CHCTEMEI | ¥ » HoawzopaTens [+ * PaGouaa cpeqa paboaero mecta
P
IIporpamusoe obecnedeHme ITym
[ Dnepa.l.mo:man CHCTEeMA I OceemenHoCTE
Nl
-
Tlprxnagnas oporpayma
Bubpaums
Y
¥ Coctae Bozayxa
[lepcoBaTpHELT KOMOEIOTED
Murpoxasnmat
DIEKTPOMATHHTHOE HITYHeHHE

Puc.1 - CTpykTypHas cxema cucTeMmsl

[aHHaa cuctema npocTa U MHTYMTUBHO MOHATHA, He TpebyeT cneunanbHOW NOAroTOBKU M 3HAHUIA ANs ee
ucnonb3oBaHus. Nonb3oBaTens BBOAMT HeEOOXoAuMbIE AaHHbIE W, UCMOMNb3ys OpraHbl YNpaBrneHust U cpeacTsa
oTobpaxkeHus nHopmaumm, BeINOMHAET Tpebyemble 3agayun.

®opmbl 6asbl gaHHbIX «BaHKOBCKMI YYE€T» OEeMOHCTPMPYIOT yAoOHble cnocobbl paboTthl ¢ Tabnvuamu n
3anpocamn. OHM cO3gaHbl Anis UINKOCTpauMM MNpoOLEeCCOB BBOAA, W3MEHEHWsI M MPOCMOTPa [OaHHbIX, paboTbl
OMarnoroBbiX OKOH C NMpurnalleHMeM Ha BBOA AaHHbIX C nocrepywulen obpaboTkor BBeAEHHOW MHOpMaumu, a
Takke NaHenen yrnpasneHusl, NO3BONALWMX OTKpbIBaTb Apyrine hopMbl U OTYETHI 6a3bl AaHHbIX NONb3oBaTENS.

Takum 06pasom, B xoae BbINonHeHust paboTbl 6bina co3gaHa MHopMaLuoHHas 6aHKoBCkasi cuctema ydeTa
cyeToB. [Ina xpaHeHus nHopmaummn cuctema mucnonb3yeT 6a3y AaHHbIX nog ynpasneHvem CYB[ MS SQL Server
2012. B 6a3e gaHHbIX XpaHMTCS BcA Heobxoammas uHdopmauns ans paboTbl ¢ npunoxeHueM. basa gaHHbIX nog
ynpaenenvem CYB[] sBnsetca noacuctemMow [aHHOW cuctembl. BTopol nogcuctemow cuctembl SBRsieTcs
KnueHTckas YacTb. KnneHtckasi 4yacTb peanu3oBaHa B kavecTBe npunoxenus Windows Forms.

CnmMcoK MCcnorb30BaHHbIX UCTOYHMKOB:
1. UWyneiko, U. I'. Teopus 1 npakTuka MHXeHEPHO-NCUXONOrM4eCKOro NMPOEKTUPOBAHNS 1 3KCMePTU3bl: y4ebHo-
meToau4eckoe nocobue k npaktuyeckum suaam 3aHsTui / U. I'. Wynewiko. — Munck : BIYWUP, 2009.
2. lyneiko, W. T'. OproHoMUYyeckoe NPOEKTUPOBaAHNE CUCTEM «YENOBEK — KOMMNbIOTEP — cpeday. KypcoBoe npoekTupoBaHue
: yueb.-meTtog. Mocobue / W.I'. Wyneriko. — MuHck : BIYUP, 2012
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MOOEPHU3ALUA NMPUNOXEHUA ONA BYXTANTEPUU

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHghopMamuku U paduoarieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Matxoc M.A.

lMapxomeHko [.A. — cmapwuti npernodasamersib

LleJ'IbIO paﬁOTbl ABNAeTCA paspaGOTKa nporpaMMHOro cpeactea, npeaHasHa4YeHHOro aAnd asToMaTtu3auumn
npouecca pacyeTta nnartbl 3a npoxuneaHue B 06LLEXUTMI, BKINIOYAOLLAs BO3MOXHOCTb peanns3aumnn AByx passiMyHbIX
nepepac4eTosB. PaHee wucnonb3oBaHHas Bepcua nporpamMmMmHoOro cpeactbBa npenocrtaBndaAna BO3MOXHOCTb JULWb
YacTU4YHOM aBTOMaTu3aumm npouecca pacyeTa nnartbl 3a NpoXxneaHne B obLEeXUTUN.

Lenbto paapa60TKV| NPOrpamMMHOro CpeacTBa SBMSAETCS aBTOMATUYECKUA pacdeT nnatbl 3a MpoXuBaHue B
OOLWEXNTUM Ha OCHOBaHWM BBEAEHHbLIX MNONb3oBaTeNeM [AaHHblX B 4 pPa3fiMyHbIX CnpaBOYHUKA, a TaKke
npon3BeneHHbIX nepepacyeTos.

PACHET OIUIATbI 3A NMPOXXUBAHMUE B OBLLUEXXUTUN

Beof AaHHbIX ¥ pacyer Onnara 3a npoXXWBaHue u
onnarel pac4et nexHu

WHOuBMOYanbHBIR PacyeT KOMMYHanbHbIX
nepepacyer onnarbl Mepepacyer no suaam nnarexei

7

Skcnopr B OACY

PucyHok 1 — FmaBHOe MeHI0 NPOrpamMmMHOro cpeacrtea

[MporpammHasg 4acTb NPUNOXEHUs peann3oBaHa ¢ NOMOLLBI cpeabl pa3paboTtkn Microsoft Visual FoxPro 9.0
Ha A3blke nporpammunpoBaHns FoxPro.

Ba3solt gaHHbIX pa3pabaTbiBaemMoro NpunoXeHus ABnsTCS He3aBUCMMble Tabnuubl, TpeacTaBnsitoLLen codon
¢annel DBF.

Takum obpasom paspaboTaHO NMporpaMMHOe CpPeAcTBO Afs aBTOMaTtv3auuu npouecca pacyeta nnatbl 3a
NpoXuBaHWe B 0OLLEXUTUN.

CnncoK UCMOoNMb30BaHHbIX UCTOYHUKOB:
1. Bsuecnas KnenunuH, TatbsHa AradgoHoBa. Visual FoxPro 9.0 — CaHkr-leTepbypr: «BXB-IMeTepbypr», 2007.
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ABTOMATU3NPOBAHHASA CUCTEMA CBOPA U AHAJTIU3A OAHHbIX

Benopycckuli cocydapcmeeHHbIl yHU8epcumem UuHgpopMamuku U paduosariekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Macnosckas I1.0.

Cunkoe H. U. — doueHm, k. mexHuy. Hayk

Llenblo OMMNNMOMHOrO MPOEKTMPOBAaHWS sBUNach paspaboTka aBTOMAaTU3MPOBaHHOM cuUCTeMbl cGopa U
aHanusa aaHHbIX. MNpouecc NPUHATUS pelleHunii ABNSeTCS HEOTbEMITEMOI YacTblo YNpaBneHns GusHecom. MMnaBHOM
3apadeit cucteMbl siBnsieTcs cbop MHopmaumu, cosnaHve MHCTPYMEHTOB Anst o6paGoTku 3TOM MHGOopMauun U
nepefavya roTOBbIX AaHHbIX MoOfb3oBaTento. [JaHHas cucTema AOMKHA CTaTb WMHCTPYMEHTOM AMisi opraHvsaumu
paboTbl NPEANPUATUA U BEAEHWUA KaK BHELLHEW, Tak U BHYTPEHHE NOMMUTUKK.

£ Bl Portal
Oracle Sourca -Lb
(Data, Redo
logs}
———>31 DWH(GreonPlum) [ SASPoral
Flat File Source

SASEG

Oracle Target

PucyHok 1 — O606LweHHas 6rok-cxema anroputMa paboTbl CUCTEMBI

B kauyectBe 6a3bl gaHHbix ucnonb3yetca Greenplum CYB[. lMogknioveHne k 6ase npoucxoaut C MOMOLLBHO
aparisepa ODBC, npeanoxeHHoro komnanunen Microsoft ona pabotel ¢ SAS npunoxeHuamu. [ng Busyanusauyum
uHTKpcherca Tarke mncnonb3dyetca SAS DATA Step Batch server- cepsep, xpaHswmin HeobxoanmMble MeTagaHHbIe.
Basa gaHHbIX ABNsieTCA NepBOM NOACUCTEMOWN.

BTopoii noacuctemont sIBnsieTcA knueHTckas yacTb. KnveHTckas bacTb cnyxut ans ynobctsa paboThl ¢
6a3oi paHHbIX M nonyyeHuss Heobxogumow uMHpopmauun. [Nonb3oBaTtento npefocTaBneHa BO3MOXHOCTb
opMMpOBaHUS 3anpoca Ha 3JKCMOPT CNpPaBOYHUKOB, MPOCMOTP 3MEMEHTOB, OTCYTCTBYHOLIMX B XpaHWMMLLE.
KnuneHTtckas yacTtb paspaboTtaHa ¢ nomowbto SAS Data Integration Studio.

KnneHTckas 4actb MHPOPMAaLUMOHHON CUCTEMBbI 0becneynBaeT BO3MOXHOCTb MPOCTOr0 NepPeKoaMpoBaHue,
NOACTAHOBKM AN MyCTbIX U HOBbIX BXOAALWMX 3HA4YeHu (¢ AaudydpepeHumaumen no cUcTeMaM-MCTOYHUKaM),
aBTOMaTMyeckas reHepauus KOAOB OJ1 HOBbIX BXOASLIMX 3HAYEHWI, 3aMeHa aBTOMaTMYEeCKM CreHEepUpPOBaHHbLIX
KOZ0B.

Takum obpasom Gbina paspaboTaHa cucTeMa «nonb3oartenbckas TpaHcdopmauus EqnHbii CnpaBoyHMKY.

Cuctema obecneudmBaeT yHUMKaLMIO, YNPOLLEHUE N MPO3PAYHOCTb AAHHbIX.
Cnm1cok Mcnonb3oBaHHbIX UCTOYHUKOB!
1. SQL B npumepax a 3agayax. YyebHoe nocobue/ N. Actaxosa, A. Tonctobpos — M: Hosoe 3HaHue, 2002. - 176 c.
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UHdopmaumoHHO-0Opa3oBaTenbHbIN MHTEPHET pecypc

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopmMamuku U paduoanekmpoHUKU

2. MuHck, Pecnybnuka benapycb

Mauwup O. H.
AwuH K. [. — doyeHm, K-m mexH. HayK

Llenbto pabotbl siBnsieTca paspaboTka MHGOpPMaLMOHHO-06pa3oBaTenbHOr0 UHTEPHET pecypca, KOTOpbIN
npencTaBnsgeT CanuT MO M3YYEHWIO aHIMUINCKOro A3blka. Pecypc npepHasHayeH AN UCMONb30BaHMSA B KayecTsBe
BCMOMOraTenbHOro UM OCHOBHOTO MCTOYHMKA MONyYEHWS 3HAHUI MO rpamMmmaThKe U peYvmn aHrmMACKOro A3blka.

Ha Hem npepncrtaBneHbl yvyebHble MaTepuanbl MO rpaMmMmaTvke, CrpynnupoBaHHble MO pybpukam u ypoBHIO
cnoxHoctu. Obyyatolme ayamo- 1 Buaeodansbl Ha aHrMMINCKOM A3blke, CNOCoBCTBYOLLME MyYdLLEMY 3anOMUHAHNUIO 1

PaapaboTtka av3aiiHa caita

|
v

HacTpolika agMUHUCTPaTUBHON NaHenu

'

Hanucanwe HTML/CSS kopa

}

HoGaeneHve PHP Bcrasok

l

WuTterpaums WordPress

I

MogknioyeHue HeoBXOOMMBIX MOOYNEN K
nnarvHoe

PucyHok 1 - Briok-cxema aTanos
co3faHus pecypca

Cnncok MCrnonb3oBaHHbIX UCTOYHMKOB:

3aKpenneHvio maTepuana, MOBbILWEHUIO CroBapHOro 3anaca. A
TaKke 3adaHus U YNpaXHEeHUsl, peanu3oBaHHble KaK 4acTb
obyvatoLero MaTepuana, nossonsoLume CTUMYyNUpoBaTb
BHMMaHWE U MHTepeC nonb3oBaTenen.

Pecypc ABNsieTCs WCTOYHUKOM MHopMaLmm o
MEPONPUATUAX N COBLITUAX, KOTOPblIe MPOBOAATCSA Ha AHMNNACKOM
A3bIKE UMM CBA3aHHbI C U3Yy4YeHMEM A3blka (BCTPEYU, OUCKYCCUM,
Urpbl 1 T.M.).

Cant obGnagaet aumsanHOM W yaoobGHbIM MHTepdencom,
BbIMOMHEHHbIM C  YY4E€TOM OCHOBHbLIX MPUHLMMOB  103abuUnnTu,
YCTAHOBJIEHHbLIN ~ HA  CUCTEMY  YMpaBIieHUsl  COOEPKUMbIM
WordPress.

Cuctema npepcrtaBnsieT cobovi kog Ha A3blKE pa3mMeTku
rmneptekcta HTML ¢ wucnonb3oBaHMem KackagHoi Tabnuubl
ctunenn CSS. OnpegeneHHble 3MeMEeHTbl caiTa BbINOMHEHbI C
ucnosnb3oBaHMeMm BcTaBok Ha HTML 5, a Ttakke CSS3, a Takxe
mopynew Java Script. [ina ynpoweHusa canta ucnonb3ytotcs PHP
BCTaBKW, KOTOpblE SIBMSIOTCS HEOTbEMIIEMOW 4acTbl HanucaHust
Koaa.

WHTerpaums WordPress (cucrema yrnpasneHus
COAEepXuUMbIM), HanucaHHas Ha dAsblikax PHP n  JavaScript,
ucnonb3yeTcs B KavecTBe XpaHunuiia 6a3bl

AaHHbix CYB MySQL u  gpyrux  MHOyCTpyanbHO-CTaHAAPTHbIX
pensiumoHHbix CYB[. 3710 sBnsetcs cBo6OAHLIM MPOrpaMMHbLIM
obecneveHnem, pacnpocTpaHsiembiM nog nuueHsnen GNU GPL.

[axe ¢ NONHbIM OCO3HaHMEM OrpoOMHON HeobGX04MMOCTU
M3YYEHUS WHOCTPaHHbIX $3bIKOB 4YaCTO YErioBEeKy He XxBaTaeT
MOTUBALMM, a 3aMHTEPECOBAHHOCTb CHWXKAETCA C TeYeHUeM
BpeMeHu. [Ins noBbILWEHNS MOTUBALUN AaHHbIA PECYPC NO3BONSeT
nonb3oBaTtensm pabotaTb MMEHHO C TEM TEMATMKOW MaTepuanos,
KoTopasd UM  WHTepecHa. Mcnonb3yloTcs  akTyanbHble U
COBPEMEHHbIE Ha CEerogHsAWHWA AeHb Buageomartepuansl, C
BMUCAHHBbIMWU CYOTUTPaMM Ha aHIMUACKOM W PYCCKOM S3bIKe,
KOTOpble MOXHO nogkmnoyatb M OTKMYaTe MO KEeNnaHuk
nonb3oBaTens.

M3yyeHrne HOBbIX CMOB COMPOBOXOAETCS WX BU3yaslbHbIM
npeabsBNEHNEM U NPOUIHOLLEHMEM HA aHIMMACKOM S3blke NI0AbMU
13 pasHblX coumanbHbIX Fpynm, UMELLNX BpUTaHCKUIA, aHTIMACKUIA
N aBCTpPanunUCKMA akueHTbl. Takon noaxod B M3yYeHWUM nomoraet
ObICTpee 1 KayecTBEHHeEe yCBamBaTb HOBbIM MaTepuan, a usydeHune
CNOB BbIXOAUT Ha HOBbIN YPOBEHb.

1. Co3paem cBown cant Ha WordPress. BeicTpo, nerko n 6ecnnatHo / 2-e nsganve / AHgpeii Npayes.— CI16.: Mutep, 2013. — 272 c.
2. WordPress. Co3gaHue cantoB ans HaumHatowwmx (+ CD-ROM) / Tpuc Xaccen.— Okemo, 2012. — 432 c.
3. HTML5 and CSS3: Level Up /B.XoraH. .— CIM6.: Mutep, 2014. — 320 c.
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MHTEPAKTUBHOE MOBWUJIbHOE MNMPUNTOXXEHUE AJ14 OC ANDROID

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Medsedckut O.B. .
lMaenoeckasi O.B. - accucmeHm, Ma2ucmp rcuxosioauy. Hayk

Llenbto paboTbl siBnseTcs pa3paboTka MOOGUNBHOrO MPUIOXEHWs Ans onepaumoHHOW cuctembl Android.
PaspaboTtaHHasi cuctema npegHa3HavyeHa s NoMoLM B MOHUTOPWHIE BaXKHbIX NMOMb3oBaTento cobbiTuii u aart.

MpunoxeHne paspaboTaHo B cpefe Android Studio, ncnoneaysi A3blk nporpammupoBanus Java. Mpadunyeckuin
UHTepdenc 6bin onucaH paclmpseMbiM A3blkoM pa3meTkn XML. [ns cbopku npoekTa ucnornb3oBanacb cucrtema
aBTOMaTm4deckon cbopkm Gradle.

Mpu paspaboTtke cuctembl ncnonb3oBanca wabnoH apxutektypbl MVC (Model-view-controller). [daHHbii
wabnoH 6bin BbIGpaH T.K. OHA ABNSETCS OAHUM M3 CaMbIX pacrnpocTpaHéHHbIX B MobunbHon n Beb paspaboTke,
Takxe OH XOpOoLLO mMacLuTabupyeTcs.

KoHuenuma MVC nossonsieTt pasgenutb AaHHble, NpeactaBneHne n obpaboTKky AeCTBUM Nonb3oBaTens Ha
TPU OTAEMNbHbIX KOMMOHEHTa: MOAerb
LM\/F\/pnf iava (npepocTaBnsaeT 3HaHUA: OaHHbIE U

MyEventLab.java metoabl paboTel C 3TUMK AaHHbIMUY,
pearvpyeT Ha 3anpocbl, U3MEHSASI CBOE
COCTOsIHME), NpeacTaBrneHve (oTeevaet
e o o o o o o o o o o o e s o e s o e o s o o s o o s o o s e o o e o o o ° 3a 0T06pa)KeHme VIHCbOpMaLl,I/IVI),
KoHTponnep (obecneunmBaer  CBsA3b
Mexay nonb3oBaTenemM U CUCTEMOMN:
KOHTponupyet BBOL, OaHHbIX
nonb3oBaTenemM WM UcMonb3yeT MoAenb
W npeacTaBneHne Ans  peanvsauuu
HeobXoaMMON peakuun).
XpaHeHne  Mnonb30BaTeNbCKUX

Monenb

. HHbIX TBNsSeTCA B
vEventPanerActivitv_iava Aa ocyulec erc

o o ] co3gaBaeMom 7] aBTOMaATUYECKMN

TimingJSONSerializer.java OGHOBMNSAEMOM  MPUMOXEHMEM  jSON

danne. ®ann pacnonaraetcs  BO
BHYTPEHHEN namaATW TenedoHa, 3TO

* yBenuuuBaeT 6e3onacHocTb
NPUNoXeHUsi n yMeHbLUaeT
BEPOSITHOCTb nonagaHus
KOHpMaeHUManbHbIX OaHHbIX TPeTbUMm

niuam.

TecTupoBaHue

paboTtocnocobHOCTH CUCTEMBI
ament event xml NPOBOAMNOCH UCMOMb3ys IMYNATOP ocC
Android - Genymotion. B xopge
list_item_event.xml TecTMpoBaHuMsi owubkn B  paboTe

CcUCTEMbI HEOLINM 0BHaPYXKEHBI.

Puc. 1 — Peanusauua wabnoHa MVC

Takum ob6pasom, B xoge paboTbl CO34aHO MHTEpakTMBHOE MoOWNbHOe npunoxeHnne ana OC Android,
yAOBMEeTBOPSIOLLEE BCEM NPEeABbABIEHHBIM K HEMY TpeboBaHUSIM.

Cnncok MCnonb3oBaHHbIX UCTOYHMKOB:

1. Android for developer [OneKkTpoHHbIN pecypc]. —  OneKTpoHHble AaHHble. — Pexum  goctyna:
https://developer.android.com/ru/index.html

2. Xapgu B., dunnunc b lMporpammuposanue nog Android. [ins npodpeccuonanos. — CI16.: MNutep, 2014. — 592 c.

3. Namma 3., Xenm P., [IxoHcoH P., Bnnccnaec Ox Mprémbl 06bEKTHO-OPUEHTUPOBAHHOIO MPOEKTUPOBaHMS. MNaTTepHbl
npoektupoBaHusi. — CIM6.: Mutep, 2001. — 368 c.
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PA3PABOTKA DESKTOP-NMPUNOXEHWNA NOACYETA KAITOPUA

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Mucca A. A.
lMununesuy J1. I1. — doyeHm, dokmop mexHuy. Hayk

Llenbto paboThl siBNsieTca paspaboTka komnbloTepHoro desktop-npunoxexuns nogcyéta kanopuit. OcHoBHas
3apaya cUCTEMbl — BECTU YYET NOTPEBGSAEMbIX Karlopuid, paccCUUTbIBaTh KarlopUMHOCTb CbeAeHHbIX MPOAYKTOB MO UX
BECY W Harna4Ho NpeaocTaBnsaTh pesynbTaTthl NoAcYETa.

vl %

[ ~
| Hauano paGotsi )

JloGasuTh HOBYIO
3aMKCh

BBojt horvua u
naposs

A4

S S Bribop npojykra u3
S
- ABTOpH3aIMA NIPONLUIA CYIECTBYOUIMX

. yenemHo?

= o Jla

= o
e "Bt in B ciineke BHIGOpe g
Beoj konmuectsa (€ \\ HY)KHbIH NpoayKT? //
9TOrO NPOAYKTA e

=
l Her

Orobpazkenne cyMMbI

Kanopuii 3a JloGasuTh jlaHHbIE O
BbIOPAHHbBIN JACHb HOBOM IPOJIYKTE

P ~
Her - _ . Beo undopmarnm o
//f-ﬂ*/xn(y 1 100aBHTH HOBY RO :

e % HOBOM IPOJYKTE
e 3AMKCH
=
& . L

Orobpaxenne crmcka
M COXPAHEHHBIX
NPOAYKTOB

={( Okonvarnue paGOTQ
\
. . —
PVICyHOK 1 bnok-cxema anropmtma pa60Tb| nonb3oBaTtens

B paspabatbiBaemon cucteme uaét yrnybrneHve B TakoW KOMMOHEHT 340pOBOro obpasa XM3HM, Kak
NpaBWIbHO MUTaHWE.

Cuctema nmeeT yAo6HbIN 1 NOHATHBIA rpadnyecknin UHTEpdEC, NO3BONSET 3HAYUTENBHO 0BNerYnTb 3agaqvy
KOHTPONS KanopuvMHOCTU NOTPebnsemon NuLLKM, S3KOHOMS BPEMS MONb30BATENS, BbIMOMHAET MHOXECTBO (DYHKLWNA,
TaKMX Kak: pacyéT karnopwui no Becy NPOAyKTa, pacyéT kanopuin notpebnsiembix 3a OeHb, BBOA4 B 6a3sy AaHHbIX
MHbopMaL MK 0 HOBOM MPOAYKTE, U3MEHEHUE, yaaneHne OaHHbIX U ap.

®opmbl 6a3bl AaHHbIX «KanopunHOCTb NPOAYKTOB» AEMOHCTPUPYIOT yAobHbIe cnocobbl paboTsl ¢ Tabnvuamm
n 3anpocamu. OHM cO3haHbl ANst UNMOCTPaUMM NPOLLECCOB BBOAA, U3MEHEHUS M MPOCMOTPa OaHHbIX, paboTbl
OManoroBbixX OKOH C NpuUrnalleHMeM Ha BBOA AaHHbIX C nocneayowen obpaboTkorn BBeAeHHON NHopMaumn.

[nsi xpaHeHns MHopmaLun cuctema ucnonb3yeT 6a3y AaHHbIX noa ynpasneHnem CYBO MS SQL Server
2012. B 6a3e gaHHbIX XpaHUTCs BCS Heobxoanmas HpopMauus ans paboTsl ¢ NPUIoXeHNeM.

KnueHTckas 4Yactb coenaHa ans ynobctea paboTbl ¢ 6a30i 1 NonyyYeHUss Hy)KHOW MHOPMaLUn B KOHTEKCTE
npegmeTHow obnactu. PeanusoBaHa oHa OyaeT B cpefe nporpammupoBanust Microsoft Visual Studio npu nomom
Windows Forms.

Cn1COK UCTOYHMKOB
1. TlpaBunbHoe nutaHue: http”/properdiet.ru

62



52-51 Hay4Hasi KOHGgbepeHyus acriupaHmos, MagucmpaHmos u cmydeHmos bI'YUP, 2016 a.
ABTOMaTU3MpPOBaHHOE TeCTUpOBaHMe BebO-nopTana

Bernopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHopMamuku U paduoaniekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

MuxHoseu A.FO
Jibeoe [1.C. — — accucmeHm kaghedpsl UMud

Llenbio paboTbl gBnseTcs aHanu3 npouecca aBTOMaTU3MPOBAHHOIO TecTUpoBaHus Beb npunoxeHuin. B
XM3HEHHbIA LMKN TECTUPOBAaHWA COCTOMT W3 CreaylLlux cTaguini: oblee nnaHMpoBaHuWe M aHanua TpebosaHui,
YTOYHEHME KpUTEepreB NPUEMKN, YTOYHEHWEe CTpaTerm TeCTMpoBaHUSs, pa3paboTka TeCcT-KelcoB, BbINOMHEHWe TecT-
KencoB (cam npouecc TecTUpoBaHus), UKCauns HanWgeHHbIX AedeKToB B Oar-TpekMHroBow cucteme, aHanus
pe3ynbTaToB TECTUPOBAHUS W OTYETHOCTb. Llenblo aHanusa npouecca aBTOMATU3MPOBAHHOIO TecTupoBaHus Beb
NPUNOXEHN ABNAETCH M3yYeHne 0CoBeHHOCTEeN NX TECTUPOBaHWS, U3yveHne BMMSHUA aBToMaT3aunm Ha npouecc
TECTUPOBaHWS, U onpeaeneHve cTpaTernm TeCTUPOBaHNSA TakUX MPUNOXEHUI.

AHanus npouecca TecTMpoBaHuUs BKroYaeT B cebst usyyeHne npouecca aHanusa TpebosaHui, cnocobos
coobLeHna o Hannumm owunbok B TpeboBaHWAX, NaHMpoBaHWe payHOO0B TECTMPOBaHUSA. PaccMOTpeHbl HECKOMbKO
BapuaHToB 6ar-TpeknHroBbIX CUCTEM, HeobXxoAWMbIX AN OTCMEXMBaHWA Mpouecca WcnpasreHus OWMBoK B
npunoxennax. [lpoaHanuanpoBaHbl pasnUyHbie BWAbl TECTUPOBaHWA BEO MPUMOXEHWUIR, WX OTAMYMTENbHblE
CBOICTBa, W OCOBEHHOCTM TeCTMPOBaHWSA B 3aBMCUMOCTM OT BuAa BeO npunoxeHus. PaccMoTpeHbl oTnnums
npouecca aBTOMaTM3MPOBaHHOIO TecTMpoBaHWA BeG CepBMCOB OT aBTOMATM3MPOBAHHOIO TECTMPOBAHMWSA
NPUNOXEHNA, MpedHasHa4YeHHbIX ANS MepCoHanbHOro KoMnbloTepa. M3yuyeHbl BUAbl TECTUPOBaHWSA, B KOTOPbIX
aBTomMaTM3aunsa OaéT Haunydwuve pesynbTaThl, @ Takke HeobxoauMble pekoMeHAauuu, KOTopble AOIMKHbI ObITb
y4TeHbl B NpoLiecce aBToMaTn3aumm TeCTMpoBaHust Be6 npunoxeHun.

Py4Hoe TecTupoBaHue
Bbinon- Bbinon- Bbinon- Beinon-
Paspabortka ..
HeHue HeHne HeHue HeHune

Bbinon-

PaspaboTka n otnagka
HeHue

ABTOM atTu3npoBaHHOE TeCTUpOBaHWE

Puc. 1 — CooTHoLeHne BpemeHn pa3paboTku 1 BbIMONTHEHNSI TECT-KENCOB
B PY4YHOM ¥ aBTOMAaTU3MPOBaHHOM TECTUPOBaHNN

CTpaTernm aBTOMaTM3MPOBAHHOIO TECTUPOBaHWNSA PacCMOTPEHbl C PasfnyHbIX NO3VUMIA B 3aBUCUMOCTM OT
BMOOB Beb npunoxeHun. MNMpoaHannanpoBaHbl UHCTPYMEHTBI TECTUPOBaHWS, NMAOCHI U MUHYCbl 9TUX MHCTPYMEHTOB.
OnucaHbl OCHOBHble Npobnembl, BO3HMKalOLWME B Xode npouecca aBTOMaTU3WPOBAHHOIO TecTupoBaHusi Beb
npunoxeHun. Takum obpasom, B paboTe npoaHann3MpoBaH NOMHbIV NPOLECC aBTOMaTU3MPOBAHHOIO TECTUPOBAaHWSA
BeO NpunoxeHumnm n ero ocobeHHoCTU.

Cnuncok NCMonb30BaHHbIX UCTOYHWKOB!
1. CaBwH, P. TectupoBanue [Jot Kom: Mocksa, 2007. — 312 c..
2. Kotnsipos, B. M. OcHoBbI TECTUpOBaHWs nporpamMmmHoro obecneyenus: Mocksa: UYUT, 2006. — 288 c.
3. Kynukos, C.C. TectupoBanue MO. Mocobue ans tectmposLymkos: MuHck, 2015. — 293 c.
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KOMIMbOTEPHAA CUCTEMA UCCINNIEAOBAHUA
U3BUPATEJIbHOCTU 3PUTEJIbBHOIO BOCIMNPUATUA

Benopycckuin rocyiapCTBEHHBIN YHUBEPCUTET MHAOPMATUKA U PagN0o3NEKTPOHMKN
r. MuHck, Pecnybnuka Benapycb

Moriciok B.B
Lynewiko W.I'. — gOUEHT, K. NCMXOM. HayK

Llenbio paboTbl siBnsieTca pa3paboTka NpOrpaMMHOrO KOMMMekca, npeaHa3HavyeHHoro Ans NpoBeAeHus
3KCMEPVMMEHTANBHOrO UCCreaoBaHnsa BMMAHUSA Ha M3bMpaTenbHOCTb 3pUTENBHOMO BOCNPUATUS OOBEKTUBHBLIX
(hakTOpOB (OTNNYUTENBHBIX MPU3HAKOB OOBHEKTOB).

B nporpamme peanusoBaHO BbINOfHEHWE nabopaTtopHon paboTbl, MeToaMKa WCCNEeAOBaHUS KOTOPOW
3aKknyaeTca B creayloweMm: UCMbITyeMoMy npeabsaBnsioTca Ha akpaHe [1K HaGop ctumynos (16-20 cnos,
paBHOMEPHO pacnpeneneHHbIX Mo MMOCKOCTU 3KpaHa). 3agaya UCNbITYEeMOro: BOCNPUHATL U 3aNOMHUTb, Kak MOXHO
6onbLuee yncno ctumynoB. Nocne ncteyeHns BpemMeHy NpeabsBneHns CTUMyn youpaeTtcs, a UCMbITYeMbIA AOMKEH
HabpaTb Ha knasBuatype [MK Te cnosa, koTopble OH 3anomHun. [lpegbsBnsemble Habopbl cCnoB BblbMpakTCcH
cnyyaviHeiM 06pa3om U3 cneumanbHOro MaccuBa, KOTOPbI COXpaHSieTCs B NpOrpaMMe U MOXeT pedakTupoBaTbCs
npenogasatenem. [laHHbll Maccus
COOEpXUT 4acTo BCTpevaLmecs

Komnsiorep CrnoBa PYCCKOro £3blka, cocTosiwne
m3 3 — 5 6yks. lNpu kaxgom

, Net Framework 4.5.2 ‘ npe'u‘-bﬂ BreHnn H860p cnos
obHoBNSAeTCH, NpuM 3TOM B HEro

i BCErja BKIIOYAOTCA CroBa, He

CBA3aHHbIE Mexay cobon no
CMbICIy. KonnyecTtso npeabsasneHunin
3afjaeTca HacTponkamm
AKCNnepuMeHTa N MOXeT U3MEHATbCA

oT 4-x pgo 12. B «kaxgom onbiTe

Moagynb perucTpauumn

pa3mMmelleHune Ha 3KpaHe
Mogynb HacTpoek
3KCNEPMMEHTANBHBIX
MC i

npeagbaBndeMblX CINoOB  OCTaeTcsa

HEU3MEHHbIM, a KONNYecTBO CIOB,
MMEIOLLNX OTNNYMTENDBHBIA NPU3HAK,
ORYRE PEAAKTOBARIA coctaBnsieT 50 %. [lpu atom
ncxogHbix Habopos

criynos - nosuums CInoB, UMeoLLMX
paduyeckuit > VN

i EaRa e TR OTNUYNTENbHBLIN  Npu3Hak, Bcerna
MTRRSC ocTaeTcs OOHOM W TOW  Xe.

7l
Xpannninue —»‘ Mol e }4—» M3ameHsiemMbiMM  napameTpamyu  OT
AaHHbIX
|

onbiTa K OMbITY SABMSAOTCA pasMep
wpudTa, XKMPHOCTL WpudTa, TUN
wpucpta, o0b6beguHeHne CcoB B
rpynnel u ap. PaGota Bkntoyaet 5
OMbITOB, B KaXOOM W3 KOTOPbIX
peluaeTcs CBOsi UccnegoBaTenbckas

Mogyns
TPEHUPOBOYHON CEPHit

Mogyne obpaGoTku

pesynsTaTos Puc.1 -
CprKTypHaﬂ cxema CUCTEeMbI
3ajava.
MpoaHanunanpoBaHsbl

yHKUMM  NpOrpaMMHOrO  KOMMMekca, pas3paboTaHbl  anropuTmbl  paboTbl  Nonb3oBaTenewn,  CcueHapuii
WH(OPMaLMOHHOIO B3aMMOLEWNCTBUSI YerioBeKa W MepcoHanbHOro KommnbkoTepa. PaspaboTaHHbI NporpaMMHbIN
KOMMNMEKC MOXHO WCMONb30BaTb Kak B WCCNedoBaTenbCKMX LEensx Ans  uccrefoBaHus us3bupartenbHoCTU
3pUTENBHOrO BOCTPUATUS, Tak U B OOpasoBaTenbHbIX LENsAX: OH MOXET NpUMEeHsTbCA B yvyebHOM npouecce B
KayecTBe nabopaTopHon paboThbl.

Takum o6pa3oB, co3gaH MPOrpaMMHBIN KOMMMEKC MO WCCNeaoBaHU0 n3bMpaTenbHOCTU 3pUTENBHOMO
BOCMPUATUS C NOMOLLbIO cpefbl paspaboTku Microsoft Visual Studio 2013 Ha s13bike nporpammupoBanust C#.

CnmMCcoK MCNoMb30BaHHbIX UCTOYHMKOB:
1. UWyneiko, U. I'. Teopusa 1 npakTuka MHXEeHEPHO-NCKUXONOrM4EeCKOro NMPOEeKTUPOBAHNS 1 3KCMepPTU3bl: y4ebHo-
mMeToau4eckoe nocobue k NpakTu4eckumM Buaam 3aHsTuin — Munck: BI'YUP, 2009.
2. llynenko W.I". Ncuxonorns BocnpusaTus n nepepaboTtky nHpopmMaumm: nabopaTopHbIv npakTukym - MuHck: BI'YUP, 2008.
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OLIEHKA 3HAHUI: NTPOrPAMMHOE CPEACTBO

Bernopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHopMamuku U paduoaniekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

My3biyeHko M.B.
MexeHHass M.M. — kaHO. mexH. HayK, doueHm

CoBpeMeHHble TeHAeHUMM pa3BuTus obpasosaTtefibHOro npotecca n obpasoBaTenbHbIX TEXHOMOMMI TpebytoT
COBEpLUEHCTBOBAHUSA CUCTEMbI MHOPMaTU3aumMmn obyyeHns, B TOM Y/Che TEeKyLero n npoMexXyTO4YHOro KOHTPOSS
pesynbTaToB y4é€bbl. [locneaHiow 3agady LenecoobpasHo pelwaTb nyTeM pa3paboTkn U BHEAPEHNS KOMMbIOTEPHbIX
CMCTEM TeCcTUpOBaHWUS 3HaHui Oyaylolwmx crneumanucToB. OTO MOMIOXKEHWE SABNSETCA OCHOBOMoOMarawwyM npu
CO3[aHMN  OpPraHM3aUMOHHO-METOANYECKNX MaTepuarnoB W MNpPOrpaMMHO-annapaTHbIX OLEHOYHbIX CPeacTB
obecneveHns npouecca obyyeHus.

B o6Lwem cnyvyae TeCTpoBaHWe BLINOMHSIET TPU OCHOBHbIE B3aVMOCBSA3aHHble PYHKLMW: AMarHOCTUYECKYHO,
obyvaroLyro 1 BocnuTaTenbHylo. [narHoctuyeckas oyHKUMSA 3aknioyaeTcs B BbISIBIIEHUW YPOBHS 3HaHWA, YMEHWN,
HaBbIKOB. [10 06 BLEKTMBHOCTU, LUIMPOTE U CKOPOCTY AMArHOCTUPOBAHUS, TECTUPOBaHWE NMPEBOCXOAUT BCE OCTarbHble
dopmbl negarornyeckoro koHTpons. Oby4atoLasn dMyHKUMSA TECTUPOBAHUS COCTOUT B MOTMBUPOBAHUM K aKTMBU3aLMK
paboTbl No ycBoeHuto y4ebHoro matepuana. BocnutatenbHas yHKUMS NposiBASeTCA B HEM3BeXHOCTU TeCTOBOro
KOHTpOMnsA. 3TO AUCLUUMNWHUPYET, OpraHvM3yeT W HanpaenseT AeATeNbHOCTb, MOMOraeT BbISBUTb W YCTPaHUTb
npobenkl B 3HaHNAX, (OPMUPYET CTPEMIEHNe pasBuTb CBOM cnocobHocTu [1-3].

B paHHOM paboTe pelsaeTca 3agaya MPOEKTMPOBaHUSA NPOrpaMMHOrO CpeacTBa Ans aHanm3a 3HaHumn
Oyaylowmx cneumanuctos, obyvawowmxcs B benopycckom rocynapcTBeHHOM yHuBepcuteTe WHOpMaTukn un
pPaaMo3aneKkTPOHNKX No aucumnnnHe «TecTupoBaHue, oueHKka nporpaMMHoro obecneyeHms». YkasaHHasa avcumnnuHa
aBnseTcs 6a30BON AN cneumManMcToB No MHPOPMALIMOHHBIM TEXHOMOMMAM U (POPMUPYET 3HAHWS, YMEHUS 1 HaBbIKMN
B 0o6nactv aHanusa, NNaHMpoBaHWs, MPOBEAEHUs TeCTOBbIX WCMbITaHWM U oueHkn kadectBa Web, Desktop wu
MOBUIBbHBIX MPUNOXEHUIA Ha BCEX CTaAMSAX X XXU3HEHHOTO LMKNa.

PaspaboTaHHbIi TECTOBbIV pecypc Afst AUCUMNIIMHBI « TECTUPOBAHMWE, OLEHKa NPOrpamMMHOro obecneyeHms»
BKIlO4aeT BOMPOCHI N0 BCEM pasgenam TecTMpoBaHus 1 oueHkn kadectsa Web, Desktop 1 MOOWbHBIX MPUIOXKEHWI:
OCHOBHble TEPMWHbI TECTUPOBAHWSA, NNAHUPOBaHWE TECTMPOBAaHMWSA; paspaboTka M TecTupoBaHue TpeboBaHWiA;
paspaboTka TeCTOBOW [AOKYMEHTauuu; MOWUCK WM OnucaHue AedeKkToB; OueHKa KayecTBa M [OKYMEHTUpOBaHue
pe3ynbTaToB TECTUpOBaHUs. [pumep TeCTOBOro Bonpoca npuBedeH Ha pucyHke 1.

YTo Takoe TecTpoBaHue?

1 NpoLecc aHanu3a XxapakTepucTvk NporpaMmHoro cpeactea

2 NpoLIEcC aHanW3a NperpaMMHOre cpefcTea M ConyTCTBYIOLEH AoKyMeHTaLu ¢
LieNbHo BhIABNEHUA feteKToB 1 NOBLILEHWA KayecTBa NpoaykTa

3 onpefeneHvue NpUroaHOCTV NPOrpaMMHOro cpeacTea aAnA UCNone30BaHuA
4 npoBepka paGoToCMNoCOGHOCTH NPOrPaMMHOTG CPEACTBA B PasNiYHbIX YCrIOBUsX
5 100% npoeepka paboTocnocobHOCTH NporpaMMHoro cpeacTea

‘ ‘ 1/25

PucyHok 1 — lMpumep TecToBOro Bonpoca no AncumnnuHe « TecTupoBaHue, oLeHKa NporpaMmmMHOro obecneyeHns»

MprMeHeHWe TecToBOM (OPMbI KOHTPOSS NO3BOMNSET MNOBLICUTb OGBEKTUBHOCTL OLEHKU 3HAHWIA CTYOEHTOB U
aBTOMaTM3MpOBaTh NpPOLECC aHanusa pesynbTaTtoB ANns npenopasaTens. [py 3ToM TecTbl SBASKOTCS MBKUM
WHCTPYMEHTOM, MO3BOMNSIOLMIA reHepupoBaTb pasfnnyHble KOMOGWHAUMM BOMPOCOB U3  OBLEro nepeuyHs,
yCTaHaBnuMBaTb pPasnuyHble NOpory Ans nony4yeHusl yaoBneTBOpUTENbHOIro/XOpoLLEero/oTNMYHOro pesyrnbTraTa.

Cnncok UCMonb30BaHHbIX UCTOYHUKOB!
1. CyxomnuH A.B. TlpuHUMNBI NOCTPOEHUS HALMOHaNbHOW CUCTEMbI HEMpepbiBHOrO 0Opa3oBaHWs AnNsS Bcex Ha
NPOTSKEHUM XU3HU //COBPEMEHHbIE MH(OPMAaLMOHHbIE TexHomorun u UT-obpasosaHue. C6. n3bpaHHbIX TPyaoB NnoA pea.
npod. B.A. CyxomnuHa. — M.: UHTYUT.PY, 2009. C. 26-30.

2. BabaeB A.A., Topa A.A., KpaBuoea tO.M., JlegkoB E.A. VHpopmaULMOHHbIE TEXHOMNOrMN — CpeacTBO aKTMBMU3ALUMK
y4ebHON, Hay4yHOW W BHeayaMTOpHOW paboTbl cTyaeHToB //MHdopmaTusaums obpasoBaHnsa — 2009: maTepuansi
MexayHapoaHol Hay4yHO-MeToauyeckon koHdepeHumn. — Bonrorpaa: BITTY «lMepemena», 2009. C. 199-205.

3. OcuH A.B. MynbTrmeama B 06pa3oBaHun: KOHTEKCT MHdopmaTusauum.- M.: AreHctBo «M3pgatenbckuin cepsucy, 2004.-
320 c.
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3D-MOOENIMPOBAHUE ®ANNOB KOMIMbIOTEPHON TOMOIPA® UM

Benopycckuli 2ocydapcmeeHHbIl yHUsepcumem uHgopMamuku U paduo3nekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Hukonaes A.FO.

SAwun KA.,
Ocunosuy B.C.

Llenbio paboTbl aBnseTcs paspaboTka TexHonornu nonyyeHms 3D mogenu KocTen nMUEeBOro 4epena Ha
OCHOBE BbIXOAHbIX (hbalifioB PEHTFEHOBCKOIO KOMMbIOTEPHOIO TOMorpada.

OcHoBHble KpuUTEPMM BbIOOPa NporpammMHoro obecnedeHnss anst nonydeHnst 3D mogenen KocTen NULEBOro
Yyepena: 1) BO3MOXHOCTb MMMOPTa BbIXOAHbLIX (halifloB KOMMNLIOTEPHOrO ToMorpadpa B nporpammHoe obecneyeHue.
Mockonbky B nporpammHbix ObBecnevyeHusX HeT BO3MOXHOCTM paboTbl ¢ dhannamu pacwmpenuss DICOM; 2)
BO3MOXHOCTb MNpOCMaTpuBaHusi (NMOCMOMHO) pe3ynbTaToB paboTbl KOMMbIOTEPHOrO ToMorpadga BO BCeX TPEX
NNOCKOCTSAX; 3) BO3MOXHOCTb pPedaKTUpPOBaHUA UCXOOHbIX AaHHbIX (hannoB KOMMbOTEPHOro Tomorpadpa) nepen
noctpoeHneMm 3D mopenu kocten nuueBoro yepena; 4) BO3MOXHOCTb co3faHus u akcnopta 3D mopenu kocTen
NNLEBOrO Yepena, Ans AanbHelnwen BO3MOXHOCTU paboThl C Helo.

Puc. 1 — BeinonHeHne MaHunynaumim ¢ KOCTAMM

Ha ocHoBaHuM kpuTepueB BbiGopa M aHanusa nporpammHoro obecrnedeHuss Ans paboTbl C BbIXOOHbLIMM
daninamm KomnblOTEPHOrO ToMorpada 6bino BbibpaHo nporpammHoe obGecnevenHne 3D  Slicer 4.4.0. 3710
nporpaMMHoe obecneveHne CcooTBETCTBYeT BceM KpuTepusim. C MnoMoLLbl0 nporpaMmHoro obecneveHus, B
CNeAcTBMU MPOBEAEHMS MOLIAroBbIX MaHWNYNSAUMA C MONyYeHHbIMU ainamMu KOMMbIOTEPHOTO Tomorpada Mbl
nonyyaem 3D mopenu KOCTel NUULEBOro 4epena M CO34aHHYH0 HaMu nnacTuHy. [JOCTOMHCTBOM nNporpammbl
SIBNSIETCS1 COXpaHEeHWe pearnbHbIX Pa3MepPOB KOCTEW W BO3MOXHOCTb W3MEPUTb PACCTOSIHWE MEXAY HYXXHbIMU
WHTEPECYIOLLUMI HAC TOYKaMMU.

Ona pepaktupoBaHus pesynbTatoB paboTel B nporpammHom obecneyeHnum 3D Slicer BbibpaH 3DMax.
Beibop obycnoeneH 6Gonee LWMPOKMMU BO3MOXHOCTAMM nporpammHoro obecnevenus 3D  Slicer B vacTu
penaktupoBanunst 3D mopenei. Takke eCTb BO3MOXHOCTb akcrnopTa dannos obpatHo B 3D Slicer, uto no3sonser
paboTaTb C NOMy4YeHHON MoAenbio, 6e3 kakMx nMbo orpaHUyYeHWn B pefakTUpOBaHUK, B MMaHe MOTepU HYXHbIX
pa3MepoB KOCTEN NULIEBOrO Yepena 1 NnacTuHbI.

lFotoBass 3D mopenb NOBpeXAeHHOW YacTW KOCTU WCMOMb3yeTcs NpWM CO34aHUM KOHTypa nnacTuHbl. OH
HeobxoOMM [ONSi U3roTOBMEHWS TUTAHOBOW MNacTWMHbI, KOTopas BMOCNEACTBUM onepauun OyaeT Xvpyprudeckum
nyTemM UMMIaHTMpoBaHa NocTpagaBLUeMy NauneHTy.

Cnncok MCnonb30BaHHbIX MCTOYHUKOB!

1. Awxatomusa ronoBbl U weun: y4ebHuk ang ctyg. mea. BysoB / M.P.Canun, O.B.Hukutiok. — M.: Mspatenbckuii LEHTP
«Akapemusy», 2010. — 336 c.

2. 3D Slicer [OnekTpoHHbIN pecypc _https://www.slicer.org/]
3. Autodesk 3D Max [OneKkTpoHHbI pecypc http://wvmm.autodesk.ru/]
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OLIEHKA TOTOBHOCTHU K NMPO®ECCUOHAIIbHON OEATENBHOCTHU
BOAUTENEN ABTOTPAHCINOPTHbLIX CPEACTB INPU CTPECCE

Benopycckuti 2ocydapcmeeHHbIl yHUgepcumem UuHhopMamuku U paduoaniekmpoHUKU
2. MuHck, Pecniybniuka benapycb

lNMasnoeckasi O.B
[asbioosckutl A.T..

Haebidosckuli A.l— kaHd. buor. Hayk, doueHm

MpuknagHas 3agaya wccnegoBaHW  Npobrembl  FOTOBHOCTWM  3aKrioyaeTcd B MOMbITKE  BbISBNEHUS
0COOEHHOCTEN NPOosBEHU 1 OPMUPOBaHMI NPodeccnoHanbLHON rOTOBHOCTU BOOUTENEN, a TakkKe UccregoBaHus
B3aMMOCBSI3M OCHOBHbIX XapaKTepPUCTUK MCUXOU3NOMNOrMYeCcKoro COCTOSHUS ONepaTopoB TPaHCMNOPTHLIX CPEACTB,
npuv peanusauny 4esTenbHOCTU B YCIOBUAX CTpecca.

BeegeHne. [oToBHOCTL K npodpeccmoHansHon pestensHoctn (M) saBnsetcas MHOrOypoBHEBLIM
MOTMBALIMOHHO-LEHHOCTHEIM ~ OBpasoBaHMeM W paccMaTpuMBaeTCs Kak akTMBHOE  COCTOSHWE  FIMYHOCTW,
obecneumBatoliee 3PPEKTUBHYIO AEATENbHOCTL. B yCNoBMAX WMHTEHCMBHOrO TPAHCMOPTHOrO MOTOKa BOAUTErNb
noasepraeTcs WMHTEHCMBHOMY BO3[AEWCTBMIO MOTOKOB BU3yalnbHbIX M ayguarnbHbIX CTUMYSOB, 4acToTa KOTOPbIX
CYLLECTBEHHO BO3pacTaeT B CUTyaLUsiX [OOPOXHO-TPaHCMOPTHbIX npowucwectsui (OTM). Jeduuut BpemeHu u
Heo6xoaAMMOoN MHdOPMaLMK, UHTEHCUMBHBIE U HEPABHOMEpPHbIE MHAOPMALMOHHbIE Harpy3ku BO BPEMS ynpaBrieHus
aBTOTpaHcnopTHbIM cpeactBoMm (ATC) cnocobeTBytOT pasBuTUiO cTpecca y BoauTens. NMpu 3TOM CyLeCTBEHHO
yXyOlwawTca BaxHewnwue ncmxodusmonormdeckne xapaktepuctukn (M®X) BoguTens, TakMe Kak CroxHas
asuratenbHasa peakumsa (COP), xapaktepusyemasi cpegHen NpOAOIKUTENbHOCTLIO BpeMeHu pearvpoBaHus (BP),
aMoumoHanbHasa yctonumsocTb (JQY) M ycTonumBocTb BHUMMaHusa (YB) [1]. OTn MHoroumcneHHble akTopsbl
06yCrnoBnMBaloT pas3BUTUE COCTOSIHNS CTpecca y BoaUTENen.

Llenbto uccnepoBaHusa aBnseTca 060CHOBaHME BO3MOXHOCTW CO34aHUS UHPOPMAaLMOHHON CUCTEMbI OLLEHKN
MO soputene ATC B ycrnoBusix CTpecca Ha OCHOBE TEKYLLEro aHanusa KOMMIekca MNCUXOU3NONOrnyecknx
XapaKkTepucTuK.

MeToanka akcnepumeHta. ObbekTamu nccnegoBaHuns beinm 20 yenosek B Bo3pacTe oT 18 go 57 net. Bee
Y4aCTHUKM Obinn  3apaHee nNPOMHAOPMUPOBAHBI O LENu W COAepXaHuMuccneaoBaHua.[lns uccnegoBaHus
ncnxonsnonormyecknx xapakrepuctuk BP, 3Y u YB 6bin ucnonb3oBaH annapaTHO-NpOorpamMMHbIN KOMMAEKC
(yHuBepcanbHbI ncuxogmarHocTnyeckun komnnekc (AMK YMNAK), npoussogctea 3A0 «Hewnpokom» (P®). B
HacToswee Bpemsa YINOK wmpoko npumMeHseTcs Ans ncMxogmanonormyeckoro TeCTUPoOBaHNSA KypCaHTOB aBTOLLIKON,
a Takke oueHKN npodeccnoHanbHom HagexHocTn BoamTtenen ATC [2].

[Mpy MOHUTOPUHIE NCUXOPUINONOMMYECKUX XapaKTEPUCTUK Ha AaHHOM KOMMSeEKce ANS U3MEPEHUS CIOXHOMN
ABUraTenbHON peakuuu, NPeACcTaBNeHHON B BUAE CPEOHEr0 BPEMEHMW pearnpoBaHus, Obinyv MCNONb30BaHbl OLEHKN
BPEMEHHbIX NHTEPBAanoB OT MOMEHTa NpeabsABleHNss OANHAKOBbIX FreOMeTPUYeckux uryp 4o HaxaTtusi Ha KHOMKY, a
TaKke MNPOAOIKUTENBHOCTL pearupoBaHnsi OT MOMEHTa MNPeAbABMEHUs COBMadalomUX CryXOBbIX CTMMYFOB A0
HaXkaTus Ha KHOMKy. YPOBEHb pacnpefeneHus BHUMaHWsS Oblfl OLEHEH C MOMOLLbI0 NPeAbsSBNEHUS CTUMYITbHbLIX
nonen Ha aKpaHe KOMMbIO Tepa C NOCMeAylolWmM OnpeaerneHneM pearmpoBaHns Ha CTUMYNbHOE Mone 3adaHHOro
TMNa. OMouMOHanbHas YCTOMYMBOCTb Obifla OLEHEeHa Ha OCHOBEe NpeabsBreHUsT 3pUTENbHbIX CTUMYIIOB W
WCKYCCTBEHHO CO30aHHbIX CYXOBbIX NMOMEX, MOCMNe Yero OCyLeCTBsnacbL pernctpaums BpeMeHun pearupoBaHusHa
3pUTENbHBIA CTUMYI U YUCIO OLWMBOK ero pacno3HaBaHusl.

Bpewms peakuun (BP) — nHTepBan BpeMeHn mexay MOMEHTOM MOSIBIIEHWS CUrHana u OKOHYaHWeM OTBETHOro
aencteusl. OHO BKIOYAET NPOMEXYTOK BPEMEHMW, HEOOXOANMBI BOAUTENIO ANs npuema, nepepaboTku nHdopmaumm
N OTBETHOro AENCTBUS, MO3TOMY, 3HAs €ro, MOXXHO OLEHUTb OCHOBHbIE NCUXOU3NONOorMyeckme KayectTsa BOOUTENS.
BP mMoxeT nsmeHsTeca Nno mepe npnobpeteHns npodeccrMoHanbsHOro onbita B npouecce TpeHnposkn. OHO cocTouT
13 ABYyX NEpPMOOOB: NATEHTHOro (CKPbITOrO), KOTOPLIA 3aTpadMBaETCHA Ha BOCMPUATME CUrHAmNa U NPUHATUE peLleHus]
W ABUraTenbHOro KOMMOHEHTa, M3MepPAeMoro BpemeHem asmxkeHns. CpegHee Bpems NaTeHTHOro nepvoga npocToun
peakummn Ha cseT coctaenseT 0,2 ¢, Ha 3Byk 0,14 c. CpegHee Bpems ABUraTenbHOro nepuoga MpoCTON peakumm
KonebneTtcs B 3aBUCUMMOCTM OT Bo3pacTa, (on3n4eckoro coctosiHus un konebnetcsa ot 0,5 go 2,0 ¢, cnoxHon - ot 1,0
00 2,6 c. Bpems naTeHTHOro nepnoaa CrnoXHON peakumnm U3MeHSeTCs B LUIMPOKUX Npedernax v 3aBucuT oT MHOXeCTBa
akTopoB, B TOM YuCrne oT MHAUBMAYarnbHbIX NCUXOMU3NOSIOrMYECKMX CBOWCTB, OMbiTa BOAUTENs 1 xapakrtepa OTC.
[nsa ogHoro u Toro ke BOAUTENS BPeMs NaTeHTHOro nepuoga Ha OguH U TOT e CUrHan U3MeHSeTCs B 3aBUCUMOCTU
OT CTeNeHW HeOXNOAaHHOCTU curHana. Bpemsi MOTOpHOro neprnofa 3aBUCUT OT CIOXHOCTU BbINMOJTHAEMOro OeNCTBuS,
BO3pacTa BOAWTENs, a Takke OT CTENeHW HEeOXWOAHHOCTWM curHana. Tak, cpegHee BpeMsi MOTOPHOrO nepuopa
NPOCTOW peakuMmn Ha KpacHbI curHan B Bo3pacTte oT 18 fo 22 net bonee, Yem B [Ba pasa Bbille, YeM B BO3pacTte
45-60 ner [4].

BaxHeWwmmn KkayectBamu, HeobGXoaMMbIMKM BOAMTEMO aBTOMOOMNSA, saBnstoTca ycTonumBocTb (YB) un
KoHUeHTpaums (KB) BHUMaHuS.

YcToumBocTb BHUMaHus (YB) — 39TO CNOCOGHOCTb COCPedoTouUTLCS B Mpouecce paboTbl B TeuyeHue
AnutenbHoro BpeMeHu. YB onpegensietcs BpeMeHeM, B TeYEeHWe KOTOPOro ero MHTEHCUBHOCTb (HamnpsiKeHHOCTb)
octaetca HeusmeHHonm [5]. KB Bogutensa aBTOMOOWNA noaBepXeHa W3MEHEHUAM B PasfUYHbIX  YCMONBUSAX
OOPOXHOTO [ABWXKEHWUS,, HanmpuMep, Ha MelexoAHbIX Mepexofax, OCTaHOBKax OO6LLIEeCTBEHHOro TpaHcnopTa,
XKerne3HoOOPOXHbIX Nepeesfax, Mpu BCTPEYHOM pasbesfe, Ha MocTax, B TOHHensx u T.4. YB conpspkeHo ¢
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nepeknioyeHvem BHumanus (MB), koTopoe xapaktepusyetcss o06bemMom paboTbl B eauHULy BpeMeHM;
TOYHOCTbIOpPaboThl (6€30WMBOYHOCTL UM Hanuuue ownboK MepekniYeHns), Koraa MposiBNsSeTCs TopMossee
BNMSHVE Npeabiaywien aestensHocTn. B cBow oyepenp, MNB xapakrepusyetcs pacnpepeneHuem BHumanus (PB),
06yCrnoBnMBaloLLMM YCMNELIHOCTb OHOBPEMEHHOTO BbINOMHEHMS ABYX Uy 6onee BMOOB AesTeNbHOCTH [6].

PesynbTaThl MccnegoBaHus 6binv 06paboTaHbl CTaTUCTUYECKM C UCTIONb30BaHNEM KoadhdurLMeHTa paHroBom
Koppensauum CnnpmMmeHa ¢ NOMOLLIbIO 3NeKTPOHHOro npoueccopa MSExcel 2010.

Pesynbratel u ux obcyxaeHue. YBenMyeHne KonuyectTsa CUTyauuid B TPaHCMOPTHOM MNOTOKe, TpebyroLimx
UCMOMNb30BaHNA CNOXHBLIX ABUratenbHbix peakumn (COP) n MOTOPHBLIX CTEPEOTMNOB, HEM3BEXHO conmpoBoOXaaeTcs
yBEMUYEHMEeM 4YacTOTbl OLUIMOOYHLIX AEWCTBUN U CHWKEHUEM HaAEeXHOCTU npodeccuoHanbHoOn AesATenbHOCTU
BoauTensa. CnoxHas paBuratenbHas peakuuss BOAMTENS WMEET CUIMbHOE MpPSMOE BIUSIHUE HA KONMYECTBO
NpaBuIbHbIX pearpoBaHui Npy OTCYTCTBUM curHana (pacnpegenexHue BHMMaHusa soautens) (r=0,68 npu p< 0,05),
TO eCcTb 4YeM DonblUe KONM4YecTBO OLWMBOK CKITOHEH coBepliaTth BoguTene npu COP, Tem adhdekTuBHee ero peakuus
B OTCYTCTBME 3pUTENBHOrO CUMrHana B cuTyaumu, TpebyloLen BbICOKOro pacnpeferneHns BHUMaHus. YCTaHOBIEHO,
yto C[P, npeacraBneHHas B BuAe cpegHero BpeMeHn pearmpoBaHnst Npu YCNOXHEHUN OEATENbHOCTM, BblpaXkaeTcs
B YBENUYEHWN KOMMYecTBa OWIMOOYHBIX MOTOPHbIX peakuuin, a Takke MpogOMKUTENbHOCTM NPUHATUS
yrpaBreHYeCcknx peLLeHnin.

B nccnepoBaHum nokasaHo, YTO KONMYECTBO OLLUMOOK NPU YCIOXHEHUU ABUraTeNbHON peakumm, A0NYLEHHbIX
UCMNbITYEMbIMW NMPW BBINOMHEHUU 3a4aHWi, 0OpaTHO MPOMOPLIMOHANbHO KONIMYECTBY MPaBUIIbHBIX pearupoBaHui Ha
3puUTENbHBIN CTUMYN Npu pacnpegeneHn BHumanua (r= —0,63 npu p<0,05). 310 ykasbiBaeT Ha BO3MOXHOCTb
yBENUYEHUSA NpaBUNbHbIX AeNcTBUA B ycnoBusx COP npu oTCyTCTBUM BU3yanbHbIX U ayananbHbIX CTUMYFOB, YTO
ABNAETCA PakTOPOM NOBLILLEHNS HAAEXHOCTU AeATENbHOCTM BOAUTENSA B TPAHCMOPTHOM NOTOKE.

BmecTte ¢ Tem, yBenunyeHue cpefgHero BpeMeHu pearpoBaHusi BOAMTENS aBTOTPAHCMOPTHOrO CpeacTBa B
COP conpoBoxpgaeTca BoO3pacTaHMeM MnokasaTtensd pacnpefeneHnus BHUMaHWs BOAMUTENS Mpu  YCIOXHEHWM
aeatenbHocTn (r=0,62 npu p< 0,05). 3T0 Nno3BonseT NPeAnonoXnTb, YTO HA OCHOBE aHanu3a AVHaMWKN CPeaHero
BpeMeHu pearmpoBaHus B C[AP MOXHO NpoOrHo3vpoBaTb HaAEeXHOCTb AeATENbHOCTU BOAUTENS aBTOTPAHCIMOPTHOrO
CpeAcTBa B CIOXHbIX AOPOXHbBIX CUTyauUsX, COMPOBOXOAMLIMXCA pPasBUTUEM COCTOSHUS MCUXONOrMYecKoro
ctpecca. BP 1 konnyecTBO OLWMOOYHBIX OEWCTBUA SIBASKOTCA KONMWYECTBEHHLIMWU KPUTEPUAMWU AN OLEHKM
HaOeXHOCTN OeATENbHOCTM BOAUTENS B YCNOBUSAX MCUXOMOMMYECKOro CTPecca B CrOXHbLIX TPAHCMOPTHBIX CUTYaLUUsIX.

MokasaHa koppensauuoHHas cBA3b (r=0,75 npu p<0,05) mexagy TakumMyM NCUXOPU3NONOTNYECKUMN
nokasaTtensiMm Kak Bpems Bblbopa B CNOXHOW ABMraTtenbHOM peakuum u nokasaTenem YpOBHS 3MOLMOHArNbHOMN
YCTOMYMBOCTM — cpegHeapudmeTnyeckoe Bpems pearvpoBaHus 6e3 nomexu.B oTcyTcTBue nomex Bo3pactaeT
ypoBeHb QY npu 3aKOHOMEPHOM YMeEHbLLEHUN BpeMeHn Bbibopa CAP.

OT0 nos3BonseT NpeanofnioknTb, YTO HA OCHOBE aHanuM3a BpeMeHW, HeobxoaMmoro Ans CoBepLUeHUS
nepexofa OT NPOCTON K Boree CroXHOW MOTOPHOW AeATENbHOCTM, MOXHO OLEHUTb MPOAOIKUTENBHOCTE aganTaumm
K JOPOXHOW CUTyaLMM U YPOBEHb AOCTUXKEHUS COCTOSAHMA JY npu Bo34encTBUsi akToOpoB, Bbi3bIBAKOLLMX pa3BuTmMe
MCUXONOrMYEeCcKoro cTpecca 1 TpebytoLmx GbICTPO MOTOPHOM peakLn.

Takum o6pa3oM, nonyyYeHHble pe3ynbTaTbl WCCNEAOBaHWs CBUAETENbLCTBYT O LenecoobpasHocTu
uccrneaoBaHuss  M3bpaHHbIX  MCMXOMU3NONOTMYECKUX — XapaKTepUCTMK  CMOXHOW  ABUraTenbHOW  peakumu,
npeacTaBneHHOW ka cpegHee Bpemsa pearvpoBaHusa (BP), YB m JY ana oOueHKkM HagexHOCTU BOAUTEns
aBTOTPAHCMOPTHOrO cpeactea B ycrnoBusix ctpecca. [MapameTtpel BP, YB un JY saBnsawtca 3hdHeKTMBHbIMU
KONMNYECTBEHHBIMU KPUTEPUSMU ANsi UCMONb30BaHUA B UHPOPMALMOHHOW CUCTEME OLEHKM U MPOrHO3MpOBaHUA
HaOEeXHOCTM [esTEeNbHOCTU BOAUTENS B CUTyauusX YNpaBfieHUs aBTOTPAHCMOPTHbIM CPEACTBOM B YCMOBUSAX
NCUXONOrMYecKoro cTpecca.

3akntodyeHne. AHanua TEOPETUYECKUX W IMMUPUYECKMX [aHHbIX Mo3Bonun xapakrepusoBaTe [T kak
KaTeropuio OesTenbHOCTW, YKasbiBalOLWyld Ha QYHKUMOHAmNbHbIE W JIMYHOCTHbIE XapakKTepUCTUKN CyObekTa,
HeobXxoOMMble AN YCMELIHOr0  BbIMOMHEHWs  NpodeCcCUOHanbHOM  OeATENbHOCTW;  Kak  KaTeropwuio
npodeccMoHanbHOr0  pas3BUTUS,  YKa3biBalOLWYyd Ha  OOCTWXKEHMEe  CyObeKkTOM  HavanbHOro  YPOBHS
npodeccMoHanbHOro Pa3BMTUSE C COOTBETCTBYIOLLIEN CTEMNEHbIO BNageHNst HaBblIkaMu OEeATENbHOCTY.

AHanmns nomny4eHHbIX pe3ynbTaToB MO3BONUI MPEAnOXuTb M 060CHOBaTL KoHLUenTyanbHyto mogens NCOH
BoguTenen ATC B yCroBMsAX NCMXONOMMYECKOro cTpecca, BkrtovaLwyto 10 CTpyKTypHO-DYHKUMOHAMNbHBIX MOAYNEN un
obecneymBaloLLyto NoBbILLEHNE 3P(EKTUBHOCTM OLIEHKN pe3yrnbTaToB OOBEKTMBHOIO UCCNEAO0BaHUS UCTLITYEMbIX C
nomotubto AMK YINAK. MNpy 3TOM BO3MOXHO CYLLECTBEHHOE COKpalleHWe BpeMEHU TECTUPOBAHUSA MPU UCKINIOYEHUN
YTOMMEHUS UCMbITYEMOrO.

B panbHelweM Ha ocHoBe npeanoxeHHon mogenn MCOH moxeT GbiTh paspaboTaHa BbicCOKO3dhdeKTMBHAS
VMH(OPMaLMOHHAA TEXHOMOMMA MOHWUTOPUHIA, KOMIMIIEKCHOW AMArHOCTMKU U MPOrHO3MPOBAHMS (DYHKLIMOHANBHOWN
HaOEeXHOCTM OnepaTopoB aBTOTPAHCMOPTHLIX W OPYIrMX YENOBEKO-MALUMHHBIX CUCTEM B pasnuMyHbiX cdepax
npodeccrMoHanbHoOM AeATENbHOCTH.
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MOOENMPOBAHUE HAOEXHOCTU CUCTEMbI
«BOOUTENb-ABTOMOBUIb-AOPOIA-CPEQA»

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecrniybniuka benapycb

[asbidosckuli A.T.
lMasnoeckasi O.B.

Haebidosckuli A.l— kaHd. buor. Hayk, doueHm

MpeonoxeHa koHuenTyanbHas Mogenb WMHMOPMALMOHHOW CUCTEMbl MOAENUPOBAHWUSI OLIEHKM KOMMMEKCHOM HageXHOCTH
BO,D,VITeJ'Iel;l ABTOTPAHCMNOPTHbLIX CPeaCTB B YCJIIOBUAX MCUXONOrnM4eckoro crpecca. Bxkntoyaet 10 CprKTypHO-(byHKLI,VIOHaJ'IbeIX
Moaynei n MOXeT paccMaTpuBaTbCsl Kak OCHOBa ANsi pa3paboTkv UHPOPMALMOHHOW TEXHOMOrMM MOHWUTOPWHIA, KOMMIEKCHON
ONarHoCTUKM U NporHo3npoBaHUA (*)yHKLlI/IOHaJ'IbHOPI HaOeXXHOCTU onepaTopoB aBTOTPAHCMNOPTHLIX U OAPYrUX 4YenoBeKO-MaLlUNHHbIX
CUCTEM B pasfinyHbIX ccbepax AeATenbHOCTU.

BBegeHue. B ycrnoBusiX HacCbILWEHHOrO TPaHCMOPTHOrO MOTOKA BOAUTENb MOABEpraeTcs WHTEHCUMBHOMY
BO3[ENCTBMIO MHOTOYMCIEHHbIX BM3yanbHbIX N ayAunanbHbIX CTUMYIOB, YacToTa KOTOPbIX CYLLECTBEHHO Bo3pacTaeT
npu CUTyauusix, CMOCOOHbIX BbI3BaTb WHUMAEHTbI AOPOXHO-TPaHCMOPTHbIX npoucwecTtsui (OTM). Boautens
ABNAETCA OnepaTopoM CUCTEMbl «BOAuTeNnb—aBTOMOOWUnb—gopora—cpega» (BAOC), TpygoBble npouecchl
NpeuMyLLeCTBEHHO CBOAATCS K onepauusMm no npuemy u nepepaboTke onepaTVBHON WHOPMaLUUK, MPUHATUIO
peLleHNA, YNpaBnsOWMX AENCTBUA M KOHTPOM 3a WX ucnonHeHwem. [eduunT BpemeHu u Heobxoaumon
WH(OPMaLUK, WHTEHCUMBHbIE W HecbanaHCMpoBaHHble WHMOPMAaUMOHHbIE Harpyskn BO Bpems ynpaBrieHus
aBTOTPaHCMOPTHLIM CPEACTBOM CMOCOBCTBYIOT pa3BMTUIO cTpecca y Boautens. [pn 9ToM CyLeCTBEHHO yXyALlaTcs
BaKHeWLwmne ncmxodumanonornyeckme xapakrepuctukn (MePX) Bogutens, Takve Kak CroxHas ABuraTenbHas peakums
(COP), xapakTepusyemass cpefgHen MpOAOIIKMTENbHOCTBI0O BpemeHn pearnpoBaHus (BP), amoumoHanbHas
yctonumsocTtb (JY) m yctonumsocTe BHUMaHus (YB) [1]. K daktopam, obycnasnueatowimm Bo3moxHocTb LTI,
Hapsgy C APYrMMKW, OTHOCATCH YpOBEHb KBanudukaumm w  OnbITHOCTM BoAWTens, ero dwusnyeckne u
ncnxonsnonornyeckme xapakrepuctnku. Yeenudenve BP, kak nHTerpanbHOro nokasarenst COCTOSHWUS 3pUTenbHO-
MOTOPHON cucTeMbl, obycnosnueaeT nosbiweHne pucka AT, COnNps>KeHHOro € 9KOHOMWUYECKMMW MOTEPSAMU U
YenoBeyecknMm xxepTeamu [2].

Llenbio uccnepoBaHmsa aBnsetcss ob6ocHOBaHWE MoAenn WH(OPMALMOHHOW CUCTEMbI OLIEHKM HAOEeXHOCTU
cuctembl BAJIC B ycroBmsax cTpecca Ha OCHOBE aHanm3a KoMMniekca ncmxomuanonormyecknx XxapakTepucTuk.

KoHuenTyanbHas moaenb MHGOPMaLMOHHOW CUCTEMbI OLIEHKU HagaexHocTn cuctembl BALC. Ha ocHoBe
pe3ynbTaToB 3MNMpuyecknx uccregosaHuin MNOX BoauTenen aBTOTPAHCMOPTHBIX CPEeACTB Oblnn  BblAeneHbl
Ba)KHEWLUME KOMWYECTBEHHbIE KPUTEPUU [ANA  OUEHKM (PYHKUMOHANbHON, MpOodEeCcCMOHanbHOW  HaAeXHOoCTH
BoauTenen. [lpegnoxeHa KoHUenTyanbHas MOAENb YNpaBreHUs HaAeXHOCTb BOAUTENENn, BKMoYalLllas
WHTErpUpOBaHHY0 CUCTEMY MapaMeTpoB NCUXOU3NONOrMYECKOro COCTOSHNS Yyenoseka B cucteme BAC:

Py =DV, VB, BP, A, /],C,t,m} 1)

rae YB — ycTonumBoCTb BHMMaHUA, 3Y — amouMoHarnbHas ycTon4mBocTb, BP — Bpemsa peakummn, A — MHOXECTBO
TEXHUYECKUX XapaKTEPUCTUK aBTOMOOWNS, OKa3blBaOWMX BIWAHWE Ha MNCUXOU3NONOTMYECKOE COCTOSIHUE
BoamuTens, [1 — xapakTepucTuKM JOPOXKHOIO ABMXKEHUS (NNOTHOCTb M UHTEHCMBHOCTL TPAHCMOPTHOTO MOTOKA, YacToTa
OCTaHOBOK, CPefHsis CKOpoCTb ABmkeHus1), C — cocTosiHMe cpeabl (KnumaTu4eckne xapakTepucTuku, BpeMst CyToK), t
— NpodeCCHOHanbHbIA CTaX BOAWUTENS, M — MHOXECTBO KaHamnoB WAeHTUdMKauMm ncuxodrnsnonorm4eckoro
COCTOSIHUS BOAUTENS.

Kak cBuaeTenbCcTByeT aHanu3 nuTepaTypHbiX U 9KCMepUMMEHTanbHbIX OaHHbIX, nokasaternm YB, 3Y n BP
OTHOCATCS K 4ucny yHuBepcanbHbix [®X, Ha OCHOBe KOTOpbIX MOXeT ObiTb OCylWecTBreHa Tekywas wu
NporHocTuyeckasl oueHka (YHKLMOHANbHOW W MpPOgeCCUOHANbHOM HaLEXHOCTU BOAUTENEN aBTOTPAHCMOPTHbIX
cpencTtB. Ha ocHoBe Bbille Ha3BaHHbIX MoKasaTenew npeariokeHa KOHUEeNTyanbHas cxema MHopmMaLMoHHOM
cucTembl oueHkn HagexHocTn (MCOH) Bogutenen, BknovatoLwas psif, HXeCneayoLwmx Mogyne.

1. Mopgynb MHOrokaHanbHoro cbopa [AaHHbIX O TEeKyLlEM MCUXO(PU3NONOrMYECKOM COCTOSHUM BOAUTENEWN,
NpPoXoAsLnx npodeccnoHanbHbIin 0Téop ¢ nomowbio AMNK YMOK.

2. Mogynb anddepeHumanbHoOn 06paboTku " XpaHeHns NPOMEXYTOYHbIX pe3ynbTaToB
NcuxoranonorMyeckoro uccrnedoBaHns B «0ase [AaHHbIX Tekywero MoHuTopuHra» (BOTM), cogepxawen
pesynbTaTbl MOHUTOPUHIa TEKYLLEro NcMxouanonormyeckoro COCTOAHNA ccnegyemblx Bogutenen (Hanpumep, npu
npodoTbope wnnu KOHTpOne nepen BbIe3OOM Ha MapLupyT), a Takke B «pedepeHTHON 6ase AaHHbIx» (PBL),
copepxalwen MM Bogutenei co 3HAYUTENbHBIM MNPOGECCMOHANbHBIM CTaXeM W BbICOKUMW MNoKasaTensamm
YHKUMOHANBLHON 1 NPOECCUOHANBHON HAAEXHOCTU, MPUHATLIMU B KA4ECTBE 3TanoHa CpaBHEHUSI.

3. Moaynb CpaBHUTENbLHOrO MynbTUNAPaMETPUYECKOTO aHanmsa TeKyLlero COCTOSIHUS —UCCrneayembix
Bogutenen n3 b TM B cpaBHeHun ¢ PBE[.

4.  Mopaynbe pacyeta AUCKPUMUHAHTOB Di KONNMYECTBEHHOW OLEHKMN BEPOATHOCTU U3MEHEHUS (DYHKLMOHANBbHOIo
COCTOAHWS Ansa Kaxaoro i-ro NI (xi) no copmyne:

D. — Xi = Xmin MXi — Xmax) )
! Xmin Xmax ’
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rae Di no3BonsieT COOTHECTM W3MEHEHWS KaXAoro M3 KONMMYECTBEHHO uamepsiembix nokasatenen MOX xi no
OTHOLLEHUIO K MUHUMATbHOMY (Xmin) U MakCUManbHOMY (Xmax) 3HAYEHUAM AManasoHa COOTBETCTBYIOLLEro nokasartens
u3 PBA. MNMpu atom Di sBnsieTcst yooOHbIM MapKkepoM Ansi OLEHKN pUCKa CHUXEHUS (DYHKLMOHANbHOW HageXHOCTU
sogutenen. Ecnun MN®X HaxoauTtcs B npegenax HOPMbl (Xmin<Xi<Xmax), TO Di<O 1 BEpOATHOCTb (PYHKLMOHaNbLHON
HafeXHOCTU JOBOSBbHO BbicoKa. Ecnn BenuuuHa MNMdX BeixoaAWT 3a npeaenbl HOPMb! (Xi<Xmin, MW Xi>Xmax), TO Di>>0 n
dYHKUMOHaNbHas HaAeXHOCTb BOAUTENS HENMHENHO CHMXKaeTCs No Mepe yBenudeHnus Di(xi).

5. Mopgynb aHanu3a dyHkumMoHanbHon HagexHoctn (FR — functional reliability) BoguTens oTHocuTenbHO
napametpos Di Ha ocHOoBe Mofenu, NpeacTaBneHHoN ypaBHEHUAMMN:

AR _ er(p, b Fr(D, )]

4P , ®)
a nocne UHTErpUPOBaHWS:
exp |\D.
Fr(D, )— - =PO:)
! 1+ exp|D; @

6. Mogaynb MHTerpanbLHON oueHKN yHKUMOHanbLHoW HagexHocTn (MOPH) BogmTenen Ha OCHOBE «BEKTOPHOW
MoAenu», paccMaTpuBaloLLEen HaAEXHOCTb Kak BEKTOP B rMNepnpoCcTpaHCTBE MHOMMX NapameTpoB:

n
> M. [ n .
i—1 |11 (Ziin) i
MO®H = —— =1
> m.h m.
i—1 LI Yizj i
i—1

(5)
roe Zi — i-n Mon w3 BATM, Yi —i-nn M®X 13 PBI, mi — yaensHo-BeCcoBON KOI(PMDULIMEHT i-ro nokasatens.
6. Moagynb WHTerpanbHOW OLEHKN (PYHKUMOHaNbHON HAOEeXHOCTUM Ha OCHOBE MoAuUMUMPOBaHHOM LUKarnbl
«PYHKLMK xenaTenbHOCTU» XappuHITOHA, 3afaBaemMasi ypaBHEHNEM:

FR =exp(—exp(—X)) 6)

* _\/i él(zi P .

roe

Mpu atom [-2<X<5], a wkana xxenaTenbHOCTN paccmaTpusaeTca B gvanasoHe (0; 1) u coaepXuT NATb MHTEpBarnos
yHKUMOHanbHON HapexHocTn BoguTenen: (0; 0,2) — «oyeHb Huskas», (0,2; 0,37) — «Huskasy, (0,37; 0,63) —
«cpegHasy, (0,63; 0,8) — «Bbicokas», (0,8; 1) — «oyeHb Bbicokas». lNMpuuem Touka 0,37 Ha wkane XappuHITOHa
ABMNAETCA TOYKOW «nepexoda» U3 30Hbl cpedHen (PYHKLMOHANbHOW HaAEeXHOCTU B 30HY HW3KOW HafEeXHOCTU U
BbICOKOW BEpOSATHOCTM coBepLueHust OTI [3].

KoHkpeTHble napameTpbl (YHKLMOHANbHON HaAeXHOCTU BOAMTENs onpedenstoTcs B maclwiTabe, 3agaBaeMoMm
TpeboBaHNSAMN HOPMMPOBKM, Ha yyacTke 3deKTMBHbIX 3HaYeHui nokasatenen. [lonyvyeHHoe 3HayeHve AnNs
KaXkgoro i-ro napameTpa PyHKLMOHANbHOIO COCTOSHUSI BOAMTENS nepecymTbiBaeTcsl B 0600LeHHbIN koadduumeHT
XenaTernbHOCTU OYHKLMOHANbHOW HagexXHoCTU Krr:

(@]
Ker =9/ LI Y;.
i=21 (7)

roe N — KONMYeCcTBO MCNONb3yeMbIX NOKa3aTernen napameTpoB CpaBHEHMS A58 oueHkn FR.

8. Moaynb NpOrHO3MpoBaHUSA AMHAMUKA UHAUBUOYANbHON (DYHKUMOHANLHON HaAEeXHOCTWN KaXaoro BOAMTENS Ha
OCHOBE CLIEHapPHOro NoAxoAa, BKIoYaLLEro aHanma Tpex cleHapueB ¢ noMoLlbio Mogenm (1)—(7):

- NecCMMUCTUYECKOTO (hyHKUMOHaNbHas HagexHocTb B ananasoxe 0,0<FR<0,37),

- 6a3oBoro (0,37<FR<0,63) 1

- ontumucTnyeckoro (0,63<FR<1,0).

9. Mogynb chopMMpoBaHUS pekoMeHZaumi no ynpaeneHuo HagexHocTbio cuctembl BALIC Ha ocHoBe aHanu3a
BOTM n PBO.

10. Mogynb «TpeHupyiowero obyyeHnsa» ANA NOBbIWEHNS (YHKUMOHANbLHOW HaOEeXHOCTM BoauTenewn
aBTOTPaHCMNOPTHbLIX CPEACTB HAa OCHOBE MHCTPYMeHTanbHoro cpeactaa YIOK.

3akntoyeHue. AHanu3 MomnyYeHHbIX pe3ynbTaToB MNO3BOMMIT MPEANnoXUTb U 00OCHOBaTb KOHLENTyanbHY
mogens MCOH BALC B ycnosusx crtpecca, Bkmovawowyto 10 CTpyKTypHO-GYHKLUMOHaNbHbIX Mogynen. C
ucnonb3oBaHnem npegnoxeHHon mogenn WCOH BALOC moxeT ObiTb co3gaHa WMHGOpMaUMOHHas TexHomorus
MOHWUTOPUHIA, KOMMJIIEKCHOM AOMArHOCTUKM UM MPOTrHO3MPOBaHUSA  (DYHKLUMOHANBHOM HAAEXHOCTU OnepaTopoB
aBTOTPAHCMOPTHBIX W APYrMX YerOBEKO-MalUMHHBIX CUCTEM B pasnuuHbiX cdepax npodeccnoHanbHom
OEATENbHOCTU HAa OCHOBE CUCTEMHOrO aHanms3a KOMMrekca nokasaTene BHELHUX U BHYTPEHHUX XapaKTepUcTUK
cuctembl BALC.
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SALLUTA UHOOPMALUN MOBUJIbHbLIX MALLUH

Benopycckuli 2ocydapcmeeHHbIl yHU8epcumem UHopMamuKku U paduoariekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

lMasnosckuti A. B.
CasueHko B.B. — kaHOuGam mexH. Hayk

Llencto paboTel sABnsietcA paspaboTka CcuUCTEMbl  3aWwmTbl  MHAOPMauuM MOBMNBbHBIX  MalWH, C
UCMOMb30BaHMEM MPUBA3KM  MporpaMMHOro  obecneyveHnss 6GOPTOBOro  KOMMbIOTEPa K MHAMBUAYalbHbIM
XapakTepucTmkam UCNOoMHAeMOon cpedbl MOBMnbHOro obbekTa 1 annapaTHbIX KMoYen.

Paspabotana cuctema ocywecTsnsiowas nNPOTUBOAEUCTBME HECAHKLMOHWPOBAHHOMY  BbIMOSTHEHWUIO
CKOMMPOBAHHbLIX NporpamMm nyTemM UCMonb3oBaHWsa 6noka KOHTPONsA cpefbl pasMeLLeHUs Nporpammel.

Brnok KoHTponsi cpedbl pasMelleHVs SBNSeTCA AOMNOMHUTENbHOM YacTblo 3alymuiaemon nporpammbl. OH
cosgaetcs nNpu MHCTaNNsauuM nporpammbl. B Hero BKNOYalTCA KOHTPOMbHbIE XapaKTepUCTUKWA cpefdbl, B KOTOPON
pasmMellaeTcs 3aluliaemas nporpaMma, a Takke cCpeacTBa MoNydYeHWs U CpaBHEHUSA XapakTepucTuk. B kavecTtse
XapaKTepuCTMK cpefbl MOrYT MCMONb30BaTbCs OCOBEHHOCTN apXuUTeKTypbl 6OpPTOBOro KOMMbIOTEPA, TUM M YacToTa
npoLieccopa, COCTaB W XapakTePUCTUKN BHELIHUX YCTPOMCTB, OCOBEHHOCTM UX MOAKMIOYEHUS, pPexumbl paboTbl
6110KOB 1 YCTPOWCTB.

Cuctema 3awmtbl TpebyeT NOBTOPHOM MHCTaMmAUMM 3almaemMoro nporpammHoro obecneveHuss nocne
NpoBeAeHNs MOAEpHM3aLMK, U3MEHEHUSA CTPYKTYpbl UMW peMoHTa C 3ameHom yctpoucts. O6wui anropuTm
MCMOMNb30BaHNSA 3alMTbl OT HECaHKLMOHMPOBAHHOIO MCMOMb30BaHUSA MPOrpaMM B «YYXXOW» Cpefe pasmeLleHus
rnokasaH Ha pucyHke 1.

YctaHosKa MO ¢ barokom KOHTpoAnA cpegbl
pasmeLleHua

JTan ycTaHOBKM

C60p KOHTPObHbIX XapaKTEPUCTUK Cpesbl
YCTaHOBKM

} 1
1 1
1 }
[} 1
1 1
1 [}
} 1
1 1
1 }
[} 1
1 A2 1
1 [}
} 1
1 1
1 }
[} 1
1 1
1 [}
1 1

C60op XxapaKTepuCTUK cpeapl
BbINOJ/IHEHMSA

CpaBHeHue ¢
KOHTPOJIbHbIMM
XapaKTepuUcTMKamm

Vv A 4
BbinosnHeHMe nporpammel OTKa3 BbINO/NHEHUA
nporpammel

Puc. 1 — bnok-cxema pa6OTbI MeToaa 3alnTbl OT HECAaHKLUMOHMPOBAHHOIO KONMMpoBaHUA C UCNOMb30BaHNEM
NPUBA3KU K HOMBUAOYaAlNbHbIM NapamMeTpaM cpebl BbINONTHEHUA
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MHcTannvpoBaHHasi nporpaMma npu Kaxaom 3anycke BbINOMHAET creayowne enCcTBUs:

— aHanu3 annapaTtHO-NPOrpamMmMHON cpefbl MOBUNBHON MalLnHbI, Ha KOTOPOM OHa 3anyLueHa, hopMmpoBaHne
Ha OCHOBE 3TOro aHanmsa TeKyLUX XapakTepuCTMK CBOEW cpeabl BbINOMHEHNS;

— MpoBepKa NOANMHHOCTY CPeAbl BbINOMHEHNS MyTEM CPaBHEHNS €€ TEeKYLLMX XapakTepUCTUK C 3TanOHHbIMU;

- 6rnokmpoBaHne pAanbHenwen paboTel NporpamMMbl NPU  HECOBMAAEHUM TeKyLMX XapakTepucTuk C
3TanoHHbIMMU.

Cuctema 3awmTbl TpebyeT MOBTOPHOW WMHCTaNMAUMKM 3allMliaemMoro nporpammHoro obecrneveHus nocne
NpoBeAeHNs MOAEPHMU3aLNW, U3MEHEHUS CTPYKTYpbl UMM peMOHTa, C 3amMeHoW ycTponcTB. JTa obecneyvsaet
HEBO3MOXHOCTb YCTAHOBKN CTOPOHHWUX OBHOBMEHWI UM NOAKNIOYEHNSA [OMNOMHUTENBHBIX YCTPOWCTB.

MHcTannvpoBaHHas nporpaMma npu Kaxaom 3anycke BbINOMHAET crneayoLwme encTBus:

— aHanu3 annapaTHO-NPOrpamMmMHON Cpefbl MOBMMBHON MalLnHbI, Ha KOTOPOM OHa 3anyLieHa, hopMmpoBaHne
Ha OCHOBE 3TOro aHanmsa TeKyLMX XapakTepuCTMK CBOEW cpeapl BbINOMHEHUS;

— MpoBepKa NOANMHHOCTY CPeAbl BbINOMHEHNS MYyTEM CPaBHEHNS €€ TEeKYLLMX XapakTepPUCTUK C 3TanOHHbIMU;

- 6nokupoBaHne panbHenwen paboTbl MNporpamMmbl MPU  HECOBMNAAEHWM TEKYLUMX XapaKTepucTuk C
3TanoHHbIMMU.

Takum obpasom, 3almLiaemMblii MOBUNbHBLIN 06BbEKT ByAET YCTOMYMB HE TOMbKO K BHEAPEHUIO NOTEHLMansHO
OonacHbIX NporpaMM, HO W MNOAKMIOYEHMIO MOBOro pofa YCTPOWCTB, HE 3a4eMCTBOBaHHbIX B MOMEHT YCTaHOBKMW
6a30B0Oro NporpammHOro obecneyeHus.

[na ycTpaHeHus yA3BMMOCTU CBSI3aHHOW C BO3MOXHOCTbIO BHECEHWE B MPOLECC CPAaBHEHWUS KOHTPOJSbHbIX
XapaKTepUCTMK C XapakTepucTukamu cpefbl U3MEHEHWN, MPUMEHSATCS annapaTHble kmoun Tuna HASP unu
Sentinel.

AnnapaTHble koYM npeactasnaeT cobon nporpaMmmHO-annapaTHbIN KOMMNMEKC coaepXxaluuii kod, npouenypsl
unu nobele gpyrue yHukanbHble AaHHbIe, MO KOTOPbIM 3alimMTa MOXeT MAEHTM(MLMPOBaTL NeransHOCTb 3anycka.

OcHoBOWM annapaTHbIX KrloYerl SBNATCA  Cneunanv3anpoBaHHble  3akasHble  MUKPOCXEMbl, WUMetoLme
YHUKanbHbIA AN KaX40ro knoya anroputm paboTol.

B npouecce BbINOMHeHNs 3aluéHHas nporpamMma onpalunBaeT NOAKIYEHHBIN K GOPTOBOMY KOMMbIOTEPY
kntoy. Ecnv annapaTHbIN KoY BO3BpaLLaeT NpaBurbHbI OTBET U paboTaeT no Tpebyemomy anroputMy, nporpaMmma
BbIMOMHAETCA HOpMasibHO. B MpoTMBHOM cnyyae, oHa MOXeT 3aBepLuaTbCs, NepekniovaTbCs B SEMOHCTPALMOHHBIN
pexum nnu 6nokmposaTb AOCTYN K KAKUM-TMBO YHKUMAM NporpaMmbl.

Hanuune aHeproHesaBucumon namaTv gaeT BO3MOXHOCTb MNPOrpaMMuMpoBaThb Takue Kruu, pasmellas
BHYTPM MOAYNSA pasnuyHble npoueaypbl, MO0 XpaHUTb AONOMHUTENbHLIE KMHYM, a Takke:

- ynpaBnaTb AOCTYNOM K pa3fnnyHbIM NPOrpamMMHbLIM MOAYMAM U NakeTam nporpamm;

— Ha3HayaTb KaxgoW cepun 3aluLLEeHHbIX NPOrpaMM YHUKanbHbIN HOMED;

= XPaHUTb B KIO4e YHUKaMNbHY0 MHopMaUmMio naeHTudukaumm MobuneHoro obbekTa.

B namaTtu annapaTHOro kntoya XpaHWTbCS YHUKamnbHbI OMO3HaBaTelNbHbIA HOMEpP, N uaeHTudukaTop,
AOCTYMHbIA  ANA  CUMTbIBAHMSA  3alMWEHHBIMM - NporpaMmamu.  VgeHTudwukatopbl MNO3BOMAAIOT  pasnuyaTb
none3oBaTenen nporpammbl. lpoBepas B cucteme uaeHTUdMKATOP annapaTHOro Kiw4va, Mofb3oBaTenb MMeeT
BO3MOXHOCTb MpeAnpuHMMaTte Te WM WHble OENCTBUS B 3aBUCMMOCTM OT HanMyuMs KOHKPETHOro Krioua.
NpeHTudpmkaTop npucBavBaeTcs 3NEKTPOHHOMY KoYy B MpoLecce U3roTOBMEHNs, YTO AenaeT HEBO3MOXHbIM €ro
3aMeHy, HO rapaHTUpyeT HagexXHyo 3aliuTy OT nosTopa.

CoyeTaHuve ncnonb3oBaHus Brioka KOHTPONA cpefbl UCTMONHEHNUS N ANEKTPOHHOTO KIoya, peanvM3oBaHHOro Ha
OTAENbHOM HOCUTENE W UMEIOLLEro YyHUKanbHble uAeHTUUKaUMOHHbIE Npu3Haky, obecneunsBaeT peanusaumio
AOCTaTOYHO HafEXHOW 3aLUMThI.
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/I Proceeding SEC'11. Proceedings of the 20th USENIX conference on Security. Pages 6-6.

7. Emerging Trends in Vehicular Communications [QnekTpoHHbI pecypc http://www.ieee.org/index.html]
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NOBbLILWEHUE 3®PEKTUBHOCTU MOUCKA ABUAPEUCOB

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHghopMamuku U paduo3arekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

lMeyvoHuk C .M.

AwuH K. [. — kaHOuOam mexH. HayK

Llenbio paboTbl ABnseTca pa3paboTka NpUIioXeHnsi, B KOTOPOM OCYLLIECTBISIETCA aBToMaTu3aums npouecca
WHTErpaumm AaHHbix 06 aBuapencax M ux noucka. lNpunoxeHue MNO3BONSAET YNPOCTUTb 3adadyy PYy4HOro nowcka
aBMaperncoB W 3HAYUTENBbHO COKpallaeT BpeMs Novcka BNoTb 40 AECSATKOB pas.

PaspaboTtaHHas cuctema npencrtaBnseT cobon canT, COCTOALLMIM M3 NpaKTU4eckn HesaBucumblx Front-end m
Back-end yacTteit, no3sonsowmn nonb3oBaTeNsAM OCYLLECTBNATbL NOUCK U CpaBHEHWE MHopMaLmmn o6 aBmapencax
M3 HEeOrpaHWYeHHOro KONMYecTBa MCTOYHWKOB 6e3 HeobxoOMMOCTM PYYHOro aHanu3a AaHHbIX U unbTpoBaTb
nonyyYeHHble pesynbTaTbl N0 pasnuyHbIM KPUTEPUSIM.

Mporpamma BkMo4vaeT cnegyowme mogynu: Rest Api Mogynb — CBsidylollee 3BEHO BCEX KOMMOHEHTOB
cucTeMbl, Modynb MHTerpauum c Elasticsearch — mogynb xpaHeHve n 06paboTkv faHHbIX C KPUTUYECKOW CKOPOCTBIO
[OCTYMHOCTU, MOAyNb UHTerpaumm ¢ Mongo DB — mogynb XpaHeHus 1 3arpy3ku KOHMUrypaummn cuctemMsl, MoayIb
uHTerpaumm c Redis — MOAOyNb XpaHEHWs W KelMpoBaHUSA pesynbTaToB MOMCKa, MOAYMb WHTerpauum c
nocTaBLiMKaMy [aHHbIX — MornydeHne u obpaboTka paHHbIX 06 aBwapewicax, Front-end mogyne — moaynb
nonb3oBaTenbCckoro nHTepdenca. Cnctema paspaboraHa rmbko, ¢ y4eTOM BO3MOXHOCTU pacLUMpeHns yHKLMoHana
NporpaMMHOI YacTu, a TakkKe C y4eTOM BO3MOXHOCTU MacLUTabupoBaHus.

Mporpamma ocHoBaHa Ha Java RESTful dpevimBopke «Play 2». [Ons xpaHeHus uHdopmauum cuctema
ucnone3yeT 6a3y Mongo DB u nonckosbin aBnxok Elasticsearch. B gaHHbIX xpaHuTcst Bca Heobxoammasi cnyxxkebHas
WH(OPMaUUs: AaHHble MOCTaBLUMKOB YCNyr, MHopMauMs O AOCTYMHbIX MapLllpyTax, MannuHriM Mexay Moaensmu
AaHHbIX W 4.p.

Cuctema nmeet yao6HbIN U MHTYUTUBHO MOHATHLIM UHTEpdEiic, NO3BONAILWUA ObICTPO NPON3BOAUTL MOUCK
HeoOXOAMMbIX [aHHbIX W WX UAbTpaunio, M He TpebyllwniA HUKaKUX [OMONMHUTENbHBIX MOACKA30K AN
nonb3oBaTens-HOBMYKA.

Takum o6pasom, paspaboTaHa cMcTeMa aBTOMATU3MPOBAHHOW CUCTEMbl MHTErpauMnm 1 noucka AaHHbIX 06
aBumapencax Ha s3bike Java c ncrnonb3oBaHmem dperimBopka «Play 2», 6a3 gaHHbix Mongo DB n Redis, a Ttakke
NouCKOBOro ABmkka Elasticsearch .
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Puc. 1 — CTpykTypHasi cxema nporpaMbl

Cnncok UCMonb30BaHHbIX UCTOYHUKOB!
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MporpamMmmMmHbIN OOyYalOLWMN KOMMNSIEKC B CUCTEME
ANCTaHLUMOHHOro obpasoBaHus

Bernopycckuli eocydapcmeeHHbIl yHU8epcumem UHhopMamuku U paduoaniekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

lMewko O.N.
Posym I".A. - accucmeHm

Llenbto pabotbl saBnsietca paspabotka Beb-pecypca «[llporpammHbii  0OydaloLWMiA KOMMNEKC B cUcTeMe
AVCTaHLUMOHHOTO 06pasoBaHMsA», C BO3MOXHOCTbIO MONYyYeHUs WHAOPMaLUM MO WHTEPECYHLWMM AMCLUMIMHAM,
BbIMOMHEHNE TECTOBbIX W MpaKTUYECKMX 3adaHui, MoNny4YyeHne OTBETOB Ha WHTEepecyllmne BOMPOChl Y
KBanMULMPOBaHHbLIX CNeLManmncToB.

Komnnekc npeacrtaBnsieT cobol caWT C yHMKanbHbIM AM3aiHOM, pa3paboTaHHbIl C Y4EeTOM OCHOBHbIX
NPVHUMNOB 03abunutn, nNpeactaBnseT NS NpenofaBaTeriell BO3MOXHOCTb A0OaBneHvs W pefakTMpoBaHUS
ANCUMNAMH NO onpefeneHHbIM napameTpam, gobaBneHve nekuni, TeCTOBbIX 3aA4aHUN, CTaTUCTUKN BbINOMHEHNS!
NPaKTUYEeCKNX N TeCTOBbIX 3aaHui, ANsi NONb30oBaTenen nNpeaocTaBnsaeTcsd BO3MOXHOCTb perncrpauumn, npocmoTpa
NeKUMN, BbINONHEHNS 3aAaHni, obLieHns ¢ npenogaBaTensamMu 1 Konneramu.

Cuctema npeactaensget cobon kog Ha

Pa3spabGoTka gusaiiHa oby4yatoLiero A3blke pasmMeTKu rmnepTekcTa HTML c
KoMnnekca MUCMNONb30BaHWEM KackagHoW Tabnuubl cruneit
CSS. OnpegeneHHble 3NeMeHTbl canTa

BbIMNOJTHEHbI C UCMNONb30BaHNeM BcTaBok Ha HTML
5, CSS3, wmopaynen Java Script. Ana ynpoweHus
cata wucnonb3ytlotca PHP  BcTaBkM, KoTOpble
ABNAIOTCA HEOTLEMIIEMOW YacTblo  HanucaHus
koga. K gononHeHuto canta ucnonb3yeTcs mMoaynu
Grbnuorek MEHIo, HoBOCTEN, NHTEPECHbIX coBbITUN,
aBTOpu3aumMsi M perncrtpauusi nonb3oBaTenen.
bnarogaps 3TMM  TexHonorMsiM  peanv3oBaH
WHTEPECHbIV 1 COBPEMEHHbI MeXaHW3M HaBuUrauum
Mexay pasgernamu B BUAE KPYroB C AMHAMUYHbIMU
Hanucanvne HTML/CSS kopa hover-adbdpektamu. VHdopmaums npeactasneHHas
Ha caiTe ucrnonb3yeT B KayecTBe xpaHunuiia 6asa
AanHbix CYB MySQL.

Ona co3gaHusa komnnekca paspaboTaHbl
pasHble CTUNW ANs FMaBHOW CTpaHWUubl, CTpaHuy
TeMaTuK, a Takke caMoro nocta. [nsi KOpPeKTHOWM
Hanucanue PHP/JS kona paboThbl canTa Obinu NOAKMNI0YEHbI "
WHTErpupoBaHbl B paboTy onpeaeneHHblie Moaynm
" nnarvHbl (koMMeHTUpOBaHWS, seo-
WHCTPYMEHTBbI). Ha rmaBHOM CTpaHuue Komnnekca
pasMeLLaTcs AOCTYMNHbIe AUCLMMIMHBI, HOBOCTU B
\ HWKHE YacTu calTa, MeHw pAns  goctyna K
PasBopauMBaHme oByualowwero ocTanbHbIM YacTsM KOMMMekca, YaT ans 6ecenpl ¢

npenogasatensmMm u konneramu. Ha cTpaHuue
Komnnekca Ha cepeepe KoMnnekca  nojpasymeBaeTcs  OToBpaxeHue
nekuuMn no  AUCUMnnMHaM, NpPakTUYECKUX U

MopkntoyeHne moaynen, NNarnHoB,

Puc.1 — Brnok-cxema 3TanoBs co3gaHus TECTOBbLIX 3ajaHui, Tabnuua co CTaTUCTUKOM
WHTEpPHET KaTanora NPOXOXAeHUs TECTOBbIX 3apaHun
nonb3oBaTensMu.

Ona nydywero BM3yanbHOrO BOCMPUATUSA AUCLMMMWHBI U HOBOCTEW BCE MOCTbl Ha [NaBHOW CTpaHuue
BbIBOAATCS, Kak OMoKM C MUHMATIOPaMu U TEKCTOM Ha HUX.

Mpn nomowm mogynsa GK Weather Ha rmaBHyto CTpaHuWLy BbIBOAMTCA Tekyllas noroga. [Ans passutusa canTa,
npusneyeHus Beb-cepdepos 1 peknamogatener NpeaycCMOTPEHO pasmeLleHre peknamel, kotopas He ByaeT BNusTb
Ha CKOpPOCTb MOMCKa OCHOBHOW MHopmauun. [Ona oTobpaxeHus cTaTtucTMkM no camty 6bin nogknoveH Google
Analytics.

CnncokK MCnonb30BaHHbIX UCTOYHMKOB:

MHpopMaLIMOHHO-KOMMYHVKaLMOHHbIEe TexHonorum B obpasoanum / H.A. MNpyens  Cl16.: Ckudpmsa-npuHT, 2009. C. 209-214.
MHopMaLMOHHbIE TEXHOMOMMK U cpeacTBa AUCTaHUMOHHOro obyyeHus. Nbparumos V.M. — M.: Akagemusi, 2007. — c. 63.
HTMLS5 and CSS3: Level Up /B.XoraH. .— CI16.: MNutep, 2014. — 320 c.
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AHanus TexHonornn web-pa3paboTku

Bernopycckuli eocydapcmeeHHbIl yHUsepcumem UHpopMamuku U paduosanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

MNMomoukut K.A.

KupuHosuy U.®. — doueHm, K.¢cb-M.H

Llenbio paboTbl siBNseTca cpaBHeHne npobnem Ge3onacHOCTN BEG-NPUNOXEHUA Yepesd yrnybneHHbIn aHanms
npobnem 6e3onacHocTn Beb-TexHonorni. beaonacHocTb paspabaTbiBaeMOro NPUNOXEHUA 3HaAYUTENbHO 3aBUCUT OT
BblbpaHHOW TexHomnormn. [Ins cpaBHeHWs BblibpaHbl Havbonee nonynspHble Beb-TEXHOMorMu: cpeaum  CUcTeMm
ynpasnenus cavitamm (CMS) — WordPress n Joomla, cpean hpeiMBopK TEXHONOMUIA 1 13bIKOB NPOrpaMMUpoBaHns —
Asp.net n PHP. Bbibop AaHHbIX TeXHOMOrMn 060CHOBaH MX NOMNYNSPHOCTLIO Cpeamn pa3paboTynKoB, MexXayHapOL4HOM
ctatuctunkon. C Temon 6e30macHOCTU BCEraa TECHO CBA3aHbl MPOTOKOSIbI, B TOM YWCHE LUMPOKO MUCMOoNb3yeTcs Habop
NPOTOKONOB NoA 06wwmm HasBaHnem TCP/IP.

CnefyeT OTMETUTb Ha3HavYeHne NoaaepPXKnBaeMbiX NPOTOKONOB B Pa3fNYHbIX TEXHOMOTUAX:

1) WordPress: SSL — «kpunTtorpaduyeckuii MpoTOKOS, UCNONb3yeT acUMMETPUYHYI0 KpunTorpaduio,
CMMMeTpuYHoe LWndpoBaHue, Kodbl ayTeHTudumkaumm coobleHuin; 2) Joomla: LDAP — npoTokon, no3sonsoLwmm
npoussoanTb onepauuun ayteHtudukauum; OpenlD OTKPbITHIN  CTaHAApPT AeueHTpann3oBaHHOW CUCTEMbI
ayTeHTudukaumm, FTP — cTaHgapTHbIM NPOTOKON, NpeAHasHayYeHHbIn Ans nepegadu dannos no TCP-ceTtam; 3)
PHP: HTTP — npoTokon NpuWKNagHOro ypoBHA nepefavn AadHblX; 4) Asp.net: TCP — OCHOBHOW MNpOTOKON
ynpaBsneHus nepefayv AaHHbix rnobanbHon cetn, UDP — oguH 13 kntodeBbix anemeHToB TCP/IP, Habopa ceTeBbIx
NpoTOKONoB ANs MHTepHeTa.

Ona cpaBHeHuss 6e3onacHOCTM BbIOpaHHbIX Beb-TexHOMorM caenaH CpaBHWUTEMbHBIM  aHanus  ux
PYHKLUMOHANbHOCTN, BO3MOXHOCTEW, HAacTpPOeKk MO YMOMYaHWio, a Takke aHanuM3 CTaTUCTMKM ya3BMMocTen Beb-
NPUNOXEHU N COOTHECEHME €€ CO CTaTUCTUKOM UCMONb30BaHUA AaHHbIX TEXHOMNOM. B pesynstate MoxHo caenaTb
BbIBOA, YTO ANS KaKOOro Knacca ysa3BMMOCTEW CYLLEeCTBYIOT TEXHOMOMMKU, KOTOpbIE 3allyLieHbl OT Hero B Gonbluen
unn meHbluen ctenexlun. C uenbio nonyyeHus 6onee TOYHbIX pesynbTaTaMm HeOOXOAMMO TakKe yunTbiBaTb hakTopbl
W NepeMeHHble 3HaveHusi (Hanpumep, BpeMms, Yenoseyeckuin daktop). CpaBHeHWe TexHomnorui joomla n wordpress
nokasano, 4Yto joomla umeeT Gonblue paclMpeHnii, oTBevawLlmx 3a G6esonacHocTb canmta. OgHako cyllecTsyeT
yrposa B3noma cms ans obenx atnux cuctem. CpaBHeHue yassumocTel Ans php u asp.net nokasano, 4to Hanbonee
YyA3BUMbIMK ABNSIOTCA npunoxenns Ha PHP: 81% cuctem, HanucaHHbIX Ha 3TOM S3blke, coAepXaT KpUTUYECKM
onacHble ys3BMMOCTW, a Anst pecypcoB Ha ocHoBe ASP.NET pgaHHbI Mokas3aTenb UMeEET MEHbLUee 3Ha4YeHue.
Kaxgoe BebG-npunoxeHne Ha PHP B cpegHem copepxut 11 KpuTunyeckm onacHbix yassumocTen. Ona ASP.NET
OaHHbIA MokasaTenb CcocTaBnseT 8, YTo ABMSIETCA BNUSHMEM OAHOM M3 cuUcTeM , cogepxawen 60 ysisBumocTen
BbICOKOW CTeneHn pucka. B octanbHbix npunoxeHusax Ha ocHoBe ASP.NET cpegHee 4ncno ys3BumocTen coctaBnseT
2.

CrnepgyeT Takke OTMeTUTb, 4TO gons pecypcoB Ha PHP, nogBepxeHHbix ysasBumocTn «Mexcantosoe
BbINOMIHEHNE CLieHapueB», 3HaunTenbHO Boie (95%), No cpaBHeHuto ¢ gonen pecypcoB Ha ASP.NET (44%). 3To
MoxeT ObITb cBsid3aHO C¢ Tem, uTo B ASP.NET cywecTByloT BCTpoeHHble 6a3oBble MexaHW3Mbl 3aliuTbl OT artak
AanHoro Tuna (Request Validation).

Cnuncok NCronb3yembIX UCTOYHUKOB
4. Hayynas 6ubnuoteka [OnekTpoHHbIN pecypc]. — HayyHas ©Oubnumoteka - Mocksa, 2016. - Pexum poctyna
http://www.sernam.ru/ . gata goctyna : 20.02.2016
5. ®pumeH, A. ASP.NET MVC 5 c npumepamu Ha C# 5.0 ans npodeccuoHanos/A. ®pumeH — Bunbsamc, 2014. — 736 c.
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OCOBEHHOCTU NPEOCTABJIEHUN CTYOEHTOB BbIMYCKHOI'O KYPCA ®AKYJIbTETA
MHPOPMALIMOHHbLIX TEXHOJIOMMAU U YNPABJIEHUA O COBCTBEHHOM
XU3HEAEATENNbHOCTU B BYAYLLEM

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

lyxoea I1. J1., JeopHuk A. A.
Eeopoe B. B. — cmapuwutl npenodasamerib

Hay4yHo TexHuueckun nporpecc TpebyeT OT ydpexaeHuhn BbiCWIEro 00pasoBaHWs MNOArOTOBKM
pPa3HOCTOPOHHMX CMEeunanucToB, BragelolmX He TOMbKO 3HaHWSMU, HaBblkaMW U YMEHUSMW MO Mpodunio, HO u
CnocobHbIMM aJanTMpoBaTbCs K HOBbIM, MEHSAILIMMCSH couuvarnbHbIM M NPOM3BOACTBEHHLIM YyCroBusm Oyayuien
XKMU3HeOeaATenbHoCTU. He cekpeT, 4YTO MpMBSA3AHHOCTb K MH(OPMALMOHHBIM TEXHOMOIMUSIM CUIIbHO CHWDKaeT
BO3MOXHOCTU MONOAbIX MoAen NpakTu4eckun Aenatb 4To-TO 6e3 nmomowm ragxeToB. Takum ob6pas3om, BO3HMKaeT
HeobXxoaAMMOCTb  (POPMMPOBAHUSA He TOMbKO MNPOMECCUOHANbHBLIX 3HaHWW, HO W BOCNUTaHWA Yy OyayLimx
crneumanucToB CrnocobHOCTen afanTMpoBaTbCA K KOHKPETHOW NPOM3BOACTBEHHOW OOGCTaHOBKE W YCMOBMSAM
NPOXMBaHWs, KOTopble ByayT OTNNYATLCS OT NPUBLIYHBIX CTYAEHYECKUX MO3ULUIA, BbipaboTaHHbIX B rogbl y4ebbl B
BY3€.

Ha ocHoBe npoBefeHHbIX paHee nccnegoBaHuii [1-3], no paspaboTaHHOM METOAUKE OLEHKM NpeacTaBneHui
CTYL,EHTOB BbIMYCKHOro Kypca 0 COGCTBEHHOW XM3HeaesTeNbHOCTH B ByayLuem, Mbl peLLMY MOCMOTPETL Ha Tekyllee
cocTosiHne OyayLmnx cneumanicTtoB C TOYKU 3pEHUSI MX CYXOEHUA O CBOeM OGnukanmwem npodheccrmoHanbHOM
Gyaywem.

Lienbto paboTbl iIBNAETCA BbISABMEHNE U U3yHEHNE BO3MOXHbLIX U (PaKTUYECKM CYLLECTBYIOLLMX TPYOHOCTEN Y
CTYOEHTOB BbIMYCKHbIX (4-5) KypCOB MO OTHOLIEHUIO K MW3MEHEHMI0 COOCTBEHHOro cratyca M Beayllen
Xn3HeaeaTenbHOCTU. ocKonbKy A0 CUMX MOpP XWM3Hb 21-NeTHEro 4ernoBeka B OCHOBHOM UMeEna AOMUHUPYHOLLYIO
LEeATENbHOCTb — UIPOBYIO U Y4EOHYI, TO C U3MEHEHWEM CTaTyca yXe He CTyOEeHT, a Monodon cneuvanuct oyaer
BbIHY)X[IEH MepecTpanBaTb CBOK BeAyLLYH OeSTENbHOCTb Ha MPOM3BOACTBEHHYD. B cBA3M C yem, y MHOruMx moryt
BO3HUKHYTb hOOMKU, CTpaxu, onaceHws, 3aTpyaHEHUsl, NpenybexaeHusi, HeraTMBHO BIUSIOLLME Ha MOCMEAYHoLY0
ajanTauuio K HOBbIM YCMOBUSAM Tpyaa.

[na pocTmkeHnsa uenu Halwero uccnegoBaHus Mbl NpoBeny Ao6pOoBONIbHOE aHOHUMHOE aHKeTupoBaHue 71
CTYAEHTa BbINYCKHOro Kypca dakynbsTeta MH(OPMaLMOHHbIX TEXHONOMMIN 1 ynpasnexus BIr'YUP.

PesynbTaThbl, NONyyYyeHHbIE HAMW NOCNEe MaTeEMATUKO-CTaTUCTUYECKOM 06paboTKM AaHHbIX, MO3BONUNN NPUNATH
K cnegywouieMmy. HanmeHbluee KONMMYEeCTBO TPYOHOCTEW pPecnoHAeHTamu MPOLAEMOHCTPMPOBaAHO no  Grokam,
KacaloLwmumca matepuansHoro obecneyeHms 1 coumnanbHOrO OKpyXeHusa. YeTBepTb pecrnoHAEeHTOB yBEpPEHa, YTO B
3TOM OTHOLUEHMN B ByayLiem no AaHHbIM Griokam OHWM TBEPAO CTOSAT Ha Horax.

Y nopasnstowero 6onbWIMHCTBA PECMOHAEHTOB €CTb couuarnbHas nogdepxka B BuAe nMogen, K KOTopbIM
MOXHO 0bpaTuTbCs 3a coBeToM U nomoLbto (80,3% ONpOLLEHHBIX).

Hanbornbluee KONMMYECTBO OMaceHUi BbISIBEHO MO TaKMM MO3UUMSAM KaK 3aHATMS MPUrOTOBIIEHUEM MULLM,
3apsaka, B3aMMOOTHOLUEHUSI C POAUTENAMM, HEeOOCTaTOK NIaHMpyeMbiX CPEeACTB AN MOSTHOLEHHOro OTAbIXa WU
HeJOoCTaTOK 3HAHWUM Ans AarnbHeNLWen KBanmumpoBaHHOW NPON3BOACTBEHHOW AeATENbHOCTH.

Mcxoaoa m3 uHTepnpetauuMm pesyrnbTaToB, MOXHO 3aKMuUUTb, YTO Ha OCHOBE [AaHHbIX, MOMYYEHHbIX MO
METOAUKE OLeHKM NpeacTaBNeHUN CTYLEHTOB BbIMYCKHOrO Kypca O COOCTBEHHOM XMU3HeAesTeNnbHoCTU B Gyayliem,
uenecoobpa3Ho B TEXHUYECKMX YyHUBepcuTeTax paspabatbiBaTb MeponpusaTusl, KOPpPeKTMpoBaTb Yy4yebHble
nporpamMmbl Ans TOro, YTobbl CHU3UTL YPOBEHL NPobemM y cTyaeHToB B Oyayllem, NoAroTaBnMBas ux B CTeHax By3a.

Cnncok MCromnb30BaHHbIX MCTOYHUKOB:

1 Eropos, B.B. MeToanyeckvie ykazaHus Nno 1Cromnb30BaHWIO KOMMBIOTEPHOTO BapyiaHTa MeToaukn “OnpeaeneHye JOMUHUPYIOLLIMX
TpyAHocTen y KypcaHToB 1-ro kypca’/B.B. Eropos. — Munck: YO KU MYC Pecny6bnvkm Benapycs, 2008. - 40c.

2. Eropos, B.B. OcobeHHOCTV npucrnocobneHuss nepBoKypcHuMKoB Kk ycnosusm KWW MYC npu Hamuumm n OTCyTCTBUM
ynpexaatowen agantauum / B.B. Eropos // BecTH. KomaHaHo-uHx. uH-ta MYC Pecn. Benapycb. — 2008. — Ne1(7). — C.
89-94.

3. Eropos, B.B., KnumeHko, B.A. OcobeHHOCTV aganTauun CTyAEeHTOB-NEePBOKYPCHUKOB K YCMOBUSIM XU3HEAEATENbHOCTMN B
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CpaBHUTENbHbIN aHaNM3 OCHOBHbIX MPOTOKONIOB 6€30MacHOCTMH,
ucnonb3yembix B ceTsax IEEE 802.1x kopnopaTUBHOro cermeHTa

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Pazyna O.B.
KupuHosuy U.®. — doueHm, K.¢cb-M.H

Llenbio paboTbl SBNsieTcA aHanmuM3  OCHOBHbIX MNPOTOKONOB 6GesonacHOCTU 6GecrnpoBOAHBIX CETEBbIX
COeaVHEHUI, NPUMEHSAEMbIX B CETSAX KOPMOPaTUBHOIO CErMeHTa.

OpHuMm 13 ycroBui nepefayy [daHHbIX B CeTAX KOPNOpaTUBHOMO CerMeHTa sBMAseTCA coBrnageHune
NPUMEHSIOLLIErocs anroputMa WndpoBaHNS C KOPPEKTHO YCTaHOBMEHHbIM LUMAPOBaHHLIM coefuHeHnem. MoxHo
Ha3BaTb creayloLle anropuTmel LUNGPOBaHNS:

CKIP — nponpuetapHas 3ameHa WEP ot Cisco, paHHuii BapuaHT TKIP;

TKIP — ynyyweHHas 3ameHa WEP ¢ gononHuTensHeIM1 NPOBEpPKamMu 1 3aLLMTOWN;

AES/CCMP — Hanbornee COBEpPLUEHHbIN anropuTM, OCHOBaHHbIM Ha AES256 ¢ 4ONONHMTENBHBIMK NPOBEPKaMU
1 3aLLUTON.

WPA n WPA2 (Wi-Fi Protected Access) — npeacraBnseT cobori 06HOBMNEHHbIE MPOTOKOMbI 6e30NacHOCTU U
nporpammy cepTudumkauumn yctponcts becnposopHomn ceasu. lNMniocamm WPA gaensiotca ycuneHHas 6e3onacHoCTb
AaHHbIX 1 Bornee XeCcTkni KOHTPONb AoCTyna K 6ecnpoBogHbIM CeTaAM. HeManoBaxHOM xapaKTepUCTUKON SBNSeTCs
TaKkke COBMECTMMOCTb Mexdy MHOXeCTBOM 6ecnpoBOAHbLIX YCTPOMCTB, Kak Ha anmnapaTHOM YpOBHe, Tak W Ha
nporpammHoM. CpaBHUTENbHYIO XapakTepuCTUKy MPOTOKONoB Ge3onacHOCTM MOXHO npeacTaBuTb B Tabnuue B
cnepyoLlemM Buae.

Tabnuua — CpaBHeHMe OCHOBHbIX MPOTOKoNoB 6e3onacHocTy B ceTsix IEEE 802.1x

CBoWCTBO WPA (Enterprise) WPA 2 (Enterprise)
WoeHTndmkaums Monb3oBaTternb, KOMNbLIOTEP Monb3oBaTtenb, KOMMNbIOTEP
AsTOpu3zauus EAP nnn obwnin kntoy EAP vnn obwmi knoy
LlenocTHocTb 64-bit Message Integrity Code (MIC) | CRT/CBC-MAC (Counter mode Cipher Block

Chaining Auth Code — CCM) Part of AES
LWndposaHne MonakeTHbIn kntoy Yepes TKIP CCMP (AES)
PacnpeneneHue knoven MpoussogHoe ot PMK MpoussogHoe ot PMK
BekTop nHmumanusaumm PaclumpeHHsIin BekTop, 65 6ut 48-6ut Homep nakeTa (PN)
Anroputm RC4 AES
[OnvHa kntoya, out 128 no 256
Tpebyemas RADIUS RADIUS
NHpPacTpyKTypa

OcHoBHble TexHudeckne otnmuma WPA oT WPA2 cocToAaT B TexHonormm LmdpoBaHns U B UCMONb3YyEMbIX
npoTokonax wudposaHus. B WPA ncnoneayetca npotokon TKIP, B WPA2 — npotokon AES. Ha npakTtvke 3TO 3HauwuT,
YTO YeM COBpPEMEHHee anroputMm wWwudpoBaHnsi, Tem obecneumBaeTca 0Gonee BbICOKas CTeMNeHb 3aluThl
6ecnpoBogHoi ceTu. Hanpumep, npotokon TKIP nossonsieT co3gaBaTh kntod ayTeHTudmkauum pasmepom o 128
6ut, AES — po 256 6ut. 1 B otnuume ot TKIP, B CCMP ynpaBneHue KkrnoYamu M LeNOCTHOCTbH COODLLEHUN
OCYLLIECTBMSAETCA OAHUM KOMMOHEHTOM, MOCTPOEHHbIM BOKpYr AES c ncnonb3oBaHvem 128-6utHoro kntova, 128-
6uTHOro 6noka, B COOTBETCTBMM CO CTaHAapPTOM wndgposaHusa FIPS-197.

Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB!

1. https://technet.microsoft.com/ru-ru/network/bb545365.aspx

2. http://www.cisco.com/warp/public/cc/so/cuso/epso/sqfr/safwl_wp.htm

3. http://standards.ieee.org/getieee802/download/802.11-2012. pdf

4. WaHbrvH B.®. 3awmta nHcdopmaumm B KOMMNbOTEPHbIX cucTeMax u ceTax. M.: MK Mpecc, 2012. — 592 ¢
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OnpepgeneHue ncuxocgpunsnonornyeckux Kputepmes npodordbopa
BOoAUTEsIen aBTOTpPaHcnopTa

Bernopycckuli 2ocydapcmeeHHbIl yHUsepcumem UuHgopMamuku U paduosanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Posym " A.
CasueHko B.B. — kaHO. mexH. HayK, dou,.

Llenbto nccnegosaHusa siBnseTca onpegenexHve ncnxoguanonormyeckux kputepmes npocdotbopa Bogutenen
aBTOTpPaHCMopTa, Ha OCHOBaHWW aHanuaa nNpu4nH Bo3HnkHoBeHust ATI no BuHe Bogutens.

Ha ocHoBaHun odpmumanbHoro cavta MuHucTepcTBa BHYTpeHHuXx fen Pecny6nuku Benapycb [1] B 2015
cnyynnockb 4119 [OPOXHO-TPAHCMOPTHBIX MPOUCLLECTBUIA, NMOBMEKWMX TMbenb Unu paHeHue nogen, B KOTopbix 658
yernoBek norm6no n 4389 yenosek paHeHo. B 2015 rogy B 4OPOXHO-TPAHCNOPTHBIX MPOMCLUECTBUSX NocTpaaano 382
pebeHka, n3 Hux 12 geten nornéno. Ha ocHosaHuu lMNpecc-penns FAN PB [8] 3a naTb MecsaueB 3a 5 mecsaues 2015
roga B pecnybnvke npousowuno 1360 AopoHO-TpaHCNopTHbIX npoucwecTteui (OTM), n3 Hux 81% LTI obycnosneH
OWNBOYHBIMM OENCTBMAMU BOOUTENEN. COOTBETCTBEHHO: npeBbilleHne ckopocTu (4o 30%), Bble3g Ha BCTPEYHYH
nonocy (11%), HapyweHue npuoputeta B ABwxeHun (9%), HapyweHue npasun obroHa (5%), HapylleHue
anctaHumn(3%) M3 Hmnx 20,9 % BoxaeHue B HeTpessom Buae. Moyvtn TpeTe ATl coBepwaeTtca BoguTtenamm 19-28
net. MpuynHbl Bo3HUKHOBeHMA LTI ABRAOTCA pe3ynbTaTUPYOLWUM MoKasaTeNneM U B HUX HE yKasblBaloTCA
UCTVHHbIE 0OCTOATENbLCTBA U DAKTOPbI, NMPUBOASALIME K WX BO3HUKHOBEHMWIO, YTO OrPaHUYMBAET BO3MOXHOCTU
NPUHATUS PeLUeHNn, HanpaBfieHHbIX Ha cokpalueHue ynucna A4TTr. [2].

MHoroneTHsis ctaTucTMyeckass 3aKOHOMEPHOCTb ONpeAEensieT NPUOPUTETHYIO PoNb BoauTensa B obecneyeHnn
6e30nacHOCTN AOPOXHOIO ABWXEHWA. [leATenbHOCTb BOAMTENs aBTOTPaHCMopTa XapaKTepu3yeTCca 3HauyuTenbHbIM
HEPBHO-3MOLMOHANBHBLIM HanNpPsHKeHNEM, YaCTbiM BO3HUKHOBEHMEM 3KCTPEMarbHbIX CUTYaUWA, CIIOXHOCTLIO, BbICOKON
OTBETCTBEHHOCTbLIO M BbICOKOW «LeHON» owmnboyHbIX aencteui. [3] besasapuiiHocTb paboTbl BOAMTENSA 3aBUCUT He
TONbKO OT YPOBHS OOLLEN 1 cneumanbHON NoAroTOBKU, HO U OT psga NPodeCcCUOHarnbHO BaXHbIX MCUXONOMMYECKMX U
ncuxoduavonormyecknx kavects. K TakMM KayecTBaM OTHOCATCS:: OCOBGEHHOCTU JIMYHOCTW, XapaKTepUCTUKU
3MOLIMOHANbHON YCTOMYMBOCTW, CMOCOBGHOCTb K JTOMMYECKOMY MbILUSIEHNIO, MOTMBAUWS, MoKa3aTenu BHUMaHUS,
namMsaT U CEHCOMOTOpPHbIE dpyHKUMK 1 ap. [3]. Moyt 90% NpoucLLECTBMI NPOUCXOONUT HA FOPU3OHTarNbHbBIX, POBHbIX U
npsAMbIX yyacTkax gopor. Ha gonto OTIN coBepLueHHbIX Ha nepekpecTkax npuxoautcs meHee 10%, 60nbLIMHCTBO 13
HMX Ha He perynupyembixX. MIHTepeceH ToT dakT, 4yto 6onee nonosuHbl Bcex [Tl coBepLueHo BoanTeNnsamMn B NepBblii
yac ABWXEHUS, HO XapaKTepu3yeTCa HU3KOW TSXKEeCTbi nocnefctsuid, Torga kak OTI coBeplueHHble nocne 5-tv m
6onee yacos npebbiBaHNS 3a pynemM xapaKkTepu3yoTCa CamblM BbICOKMM YPOBHEM TSXKECTU NOCNeaCTBUN.

CTPYKTYPHYIO CXEMY CUCTEMbI 3KCMyaTaLumMm aBTOMOOUNbHOM TEXHUKN C HEKOTOPBLIMWU YCITOBHOCTAMWU MOXHO
npeacTaBUTb COCTOSILLIEN M3 YeTblpeX OCHOBHbIX
3NEMEHTOB: «BOAUTENB—ABTOMOOUNB—A0pOora—
cpega» (BAOC) (puc. 1) [2].

NPWYMH  BO3HMKHOBeHUA  OTT1

Cpena

TpaHCHmopTHOE
CpeAcTED

BoguTens

Hopeora

'

AHanus
I

onpegenvn MHOXeCTBO AENCTBYIOLLMX Ha BOAUTENS
dakTopoB  onpepensaT  3PPEKTMBHOCTL  €ro
Tpyaa. BeigensioT cyObekTMBHbIE — 3aBuCALLME OT
BOAMTENS W OOBEKTMBHbIE — BHELIHWE MO
OTHOLLEHMIO K BoAguTento dakTopsbl, BAusowme Ha

3(h(PEKTMBHOCTb  OMEPaATOPCKON  LEeATENbHOCTU
(punc.3). [2].
Puc. 1. CtpykTypHasa cxema cuctembl BAAIC
PadoTocnoco0HOCTE BOJHTEIA E IVTH
OonerTHBHEE CytonesTrEHSRIE
taxTopEL taETopEL
Ammapatypsste ‘ | Cpemossie ‘ ‘ Bpenernmnse ‘ ‘ IMocTommeze |

Puc. 2 OcHoBHble thakTopsbl, BNUAIOLLME Ha paGoTOCNOCOGHOCTL BOAUTENS B NYyTH

K cyObeKkTUBHBIM hakTopaM OTHOCHT: MCUXOJIOrMYeckoe U (HU3NYECKoe COCTOSIHWE BOAMUTENS, COCTOSHWE
3[10pOBbSl, YPOBEHb MOArOTOBMEHHOCTU K AaHHOMY BuAYy ONepaTopCKoN AesTenbHOCTU U T. 4. MNod NocTOsiHHbIMU
CYOBEKTUBHBIMU (haKTOpamu NMOHUMAIOT COBOKYMHOCTb BCeX (OU3NYECKUX, (PUSNOTOTMYECKUX U MCUXUYECKUX CBOMCTB
NIMYHOCTU BOAUTENS WM UX BIWSIHUE Ha YCMEWHOCTb TPYAOBOW AEeATENbHOCTW. Takasi rpynna BpeMeHHbIX
CYOBEKTUBHBIX (DAKTOPOB, KaK HapylueHue 340pOBbsl, YTOMIEHUE, 3MOLMOHanbHble BO30YXXOEHUs, ynpaBreHue
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aBTOMOOWNEM B COCTOSIHUM arKOrOfbHOrO OfMbSIHEHWS, NOA BO3AEWCTBMEM NEKAapCTBEHHbIX UMM HapKOTUYECKUX
CPeAcTB, OKa3blBaOT CyLLECTBEHHOE BNNSHME Ha (DYHKLUMOHamNbHbIE BO3MOXHOCTW BoAuTens. [2].

Boautenb AomkeH GbICTPO M TOYHO pearMpoBaTb Ha pPa3ApaxuTeny, OoueHVWBaTb 3HAYEHWE OKPYXaoLLMX
06beKTOB, TeXHUYECKMe OaHHble aBTOMOOWMSA, KOTOPbIM OH YNpasnsieT, NPUHUMaTb MPaBWUbHOE pelleHne Ans
BbINOMHEHNST MaHEBPMPOBAHWS TPAHCNOPTHBLIM CPEACTBOM. YacTo BOAUTENIO MPUXOANTCH AECTBOBaTb MTHOBEHHO C
Lenbio NpeaoTBpaLleHns 4OPOXHO-TPaHCMOPTHOrO NpoucluecTsns [4].

HapexHocTb BOAuTENs — 9TO CNOCOBHOCTL 6e30WnBOYHOro BOXAEHUS TPaHCMOPTHOrO cpefacTsa npu
pasnuyHbIX [OPOXHbIX W MOrOAHbIX YCMOBMAX B TedyeHne paboyero BpeMeHW. HapexHocTb onpegensiercs
KOMMNMNEKCOM B3aMMOCBHA3aHHbIX MeAMKO-O1ONOrnyeckunx, NCMxounanonormyecknx 1 BHELWHMX akTopoB (puc. 2).
OpHO 13 OCHOBHBLIX MECT B 9TOM KOMMIEKce 3aHMMaeT ypoBeHb paboTtocnocobHocTn BogmTens. BmecTte ¢ Tem go
HacTosLWEero BPEMEHW HesCeH BOMPOC, KakoW ypoBeHb pPaboToCcnoCoGHOCTM BOAUTENS M B KaKUX YCNOBUAX
obecneymBaeT ero 4OCTaTOMHY0 HAOEXHOCTb KaK 3BeHa YNOMSAHYTON CUCTEMBI.

YuutbiBas, 4to owmnbka BOAUTENS MOXKET YrpoxaTb 340POBbIO U XWU3HW Kak CaMOro BOAWUTENS, Tak U Apyrux
nogen, TpeboBaHns kK ero paboTocnocobHOCTM JOMKHbI BbITb 4OCTATOMHO BICOKMMM. [5].

OfHMM M3 BaXHbIX MyTeW COBEPLUEHCTBOBaHWA CUCTEMbl OoTOopa BoaMTenen aBTOTPaHCMOPTHLIX CPeacTB,
SABMNAETCA WCMONb30BaHWE MCUXOMNOMMYECKUX W MCMXOMU3NONOrMYECKUX METOAOB OLEHKM M NPOrHO3MpoBaHus

6e3aBapuiiHom npodeccuoHanbHom

Hpaecteemmzte OeaTenbHoCTH. Haunbonee adhpekTnBHOM

EauecTEd OpraHu3aumMoHHOM W MeTogmndeckon Gopmon

Takom paboThbl [JOJTKHO ObITb

i ncuxoduanonormyeckoe obecrneyeHne 3Toro

4.{ IpodeccHOHATEHAS HANEKHOCTE EOTHTENE }47 KOHTUHIreHTa, B OCHOBE KOTOPOro NeXUT OoLueHKa
NpodeCCUOHANbHO BaXKHbIX NMCUXOMNOrMYECKUX U

T T NCUXoM3NONOrMYECKNX KavyecTB BOAUTENEWN.

‘ Iprrogaocts H IMoaroToETeHHOCTE H PatorocmocotrocTte }.7 Motnzamus i mTepec [3] HOpMaTI/IBHO-I'IpaBOBaH 6333,
xmpodeccr pernameHTMpytoLlas  NcMxouanonorniyeckoe

| obecneyeHne BoOAUTENei aBTOTPAHCMOPTHbLIX
CPEe[CTB B HAcTosiLLee BpeMs oTcyTcTByeT. [3]

Puc. 3 OcHoBHble hakTopbl, onpeaenstoLwne
npodeccrmoHarnbHy HageXHOCTb BOAUTENS

OpHa 13 OCHOBHbIX MpUKNadHbIX 3agady B obnacTv ncuxonmorMm Tpyda - 370 paspaboTka, obocHoBaHWe U
npuMeHeHne cucTemMbl npodpeccMoHanbHOro ncuxornormyeckoro oTtbopa cneuuanqcToB. npobrnema  OueHKu
NPOdEeCCUOHanoB 1 MNPOrHO3NPOBaHWUSA MNPOMECCUOHANBbHON MPUrOAHOCTM YYEHWUKOB. YXe B WUCCMedoBaHUsX,
NMPOBOAMBLUMXCA CBbllle CTa feT Ha3ad, Obino MNoATBEPXAEHO MOSoXeHUe O TOM, YTO WHAMBMUAYalbHbIE
ncuxomnornyeckve,  duanonorndeckne  ocobeHHoCTW, npodpeccMoHanbHas  MOATOTOBMEHHOCTb WM Apyrve
XapaKkTepuCTMKM CBA3aHbl C NokasaTensaMy nponssoauTensHOCTU 1 6esonacHocTv TpyAaa.

C uenblo onpegeneHns nNPodecCMoHanbHO BaXKHbLIX MCUXOMOMMYECKMX U MCMXOMU3MONONMYECKNX KadvecTs
BOAUTENeW, NpoBeAeH aHanu3 xapaktepa paboTbl BoguTens. BoguTtenb B onpefenéHHbIi MPOMEXYTOK BpEeMEHU
(ocywiecTBneHve peica): ynpaBnsieT TpaHcnopTom (aBTomobunem). OOHospeMeHHO 8o0umenb: aHanusupyem
onepamusgHyo o6cmaHo8Ky Ha fopore yepe3 noboBoe CTekno u 3epkana GOKOBOro v 3agHero Buga, cyumsigaem
rnokasaHusi npubopoe ¢ NpubOPHON JOCKW, UCNOMb3YeT CpeacTBa ynpaBneHNs TPAaHCNOPTHLIM CPEACTBOM C y4ernom
OOPOXKHbBIX 3HAKOB, MO200HbIX yC/108ull, OOPOXHO20 MOKPbLIMUS, UHMEHCUBHOCMU O8LDKEeHUS MomoKa W ApYrux
BaXKHbIX hakTopoB.

2 aHanu3 onepamugHol obcmaHo8KU Ha dopoee
yepe3s s10bosoe u cme’/fno 3353‘1-‘/?29 guda

v

2 aHanu3 oriepamusHol
obcmaHoseKu Ha dopoee Yepe3
3epkarna 6okogo2o suda

2 aHanu3s onepamusHol
obcmaHoeku Ha dopoze

yepe3s 3epkana 60Kk08020 4
suda
2
4
3
3
3. cyumblgaHue rokasaHull npubopoes ¢ npubopHol GocKu
4, yyem QOPOXKHbIX 3HAKO8, M0200HbIX ycr108ull, OOPOIKHO20 MOKPLIMUS, UHMEHCUBHOCMU O8LXKEHUSI ToOmokKa U 0pyaux

8aXHbIX (haKmopoe.

Puc.1 OgHoBpeMeHHOe AencTBust BoauTens npu ocylwecTtsneHum (1) ynpaBneHus TpaHCnopTom
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[Ons kayectBeHHOro obecrneveHnsi BbINOMHEHUS Bbille MPUBEAEHHBLIX AENCTBUMA HeobxoauMbl criedylolme
KayecTBa:

— pa3BuTas cnocobHOCTb K KOHLIEHTpaLMM BHUMaHUS, XOpoLlee NpocTpaHCTBEHHOE BOOOpaxeHne 1 pa3Butoe
NPOCTPaHCTBEHHOE  MbllUneHe, Oonblo OO0BbEM BHMMaHWS, BbICOKasi MOMEXOYCTOMYMBOCTb,  XOpoLluasi
NnepeknioYaemMocTb BHYMaHWS, XOpOoLlas peakuMs Ha BO3MOXHbIE HEOXMOaHHble CUTyauun* Ha [opore, BbiCOKasi
3MOLMOHarnbHas YCTONYMBOCTb Y CMNOCOOHOCTb KOHTPONMMPOBATL CBOW 3MOLIN.

MpoBeneHo uccneposanve 100 cTypgeHToB B Bo3pacte 19-25 netr (M3 Hux 43% wmetoT npaeBa) cC
MCNonb30BaHMEM YHUBEPCANbHOIO MCUXOAMAarHoCTUYeckoro komnnekca ana astowkon (YMNAOK-M) ) npoussoacTtea
3AO «Henpokom» Mo oueHke NPodeCCUOHANbHO BaXHbIX MCUXONOMMYECKMX KAYECTB: ypoBeHb BOCMPUATMA CKOPOCTU U
pacctoaHuna (YBCP), oueHKa CKAOHHOCTM K pucky (OCP), pacnpegeneHne BHuMMaHua (PB), oueHKa 3MOUMOHaNbHOMN
ycToiumnsoctu (3Y), cnoxHas 3puTeIbHO-MOTOPHAA peakuus - M (CAP-M).

Mo pe3ynbTaTam 3KCMEPUMMEHTA BbIACHMAOCH, YTO [onyck 1 umetoT Tonbko 17% (15% umetoT npaga), Jonyck 2 umeroT
26% (9% nmetoT npasa), Jonyck 3 umetot 40% (10% nmetoT npasa) U Hegonyck 16% (8% umetoT npasa)

BCEro
HEOONYCK n Oonyck 1

PE3\/J'I bTaTbl TECTUPOBAaHWA

15

10

s il Il e
0 |

Jonyck 1 J0NycK 2 J0MycK 3 HeJonycK

M Bcero M npaBa M HeT

B NOMyCH 3 ® gomyck 2

Puc 4 Onarpamma pesynbTaToB TECTUPOBaHUS

Mo onpocy ucnbITyeMbIxX, UMeEOLWMX NpaBa M NonydvBwKX pesynbTaT «Hegonyck» y Bcex mmenucb B
MPOLLSIOM aBapuun: He CNpPaBuICa C ynpaBrieHWeM - nepesapayvBaHme aBTOMOOUNS, CTONKHOBEHME. Y UCTILITYEMbIX,
NOMyYMBLLNX «A0ONYCK 3», MMenuch WwTpadbl 3a NpeBbILUEHNEe CKOPOCTU. McnbiTyemble, nonyuuslumMe «aonyck 1» m
«gonyck 2» He nmenu npobnem c F'AU.

Cnncok MCnonb30BaHHbIX UCTOYHMKOB:

1. mvd.gov.by

2. [Osatnos M. H., Oonros K. O., Tonopes A. H. MNpodeccroHanbHas HagexXHOCTb BoguTenst aBToMoGunbHoro TpaHcnopTa //
Monopon ydeHbin. — 2013. — Ne10. — C. 134-138].

3. MutuH Wropb Hukonaeswd, Bpad-ncuxotepaneBT BLIMK «3ALUUTA». 123182, r. Mocksa, yn. UWykuHckas, a. 5, e-mail:
pino4t@list.ru

4. Kotuk M.A. Mcuxonorus n 6e3onacHocTb: y4eb.ans By3os. Cl16, 1998.

5. EpmakoB ®.X. TexHn4eckme ocobeHHOCTU paccrnefoBaHus U yctaHoBneHus npuynH OTT. Kasaxb, 2007.

6. [uukanes A.B. MNpuMeHeHMe KpuBOW XenaTenbHOCTU XappyHITOHa ANs CPaBHUTENbHOrO aHanvs3a asTOMaTU3MPOBaHHbIX
cucteM koHTpons // BectHuk KI'TY. — KpacHosipck: KI'TY, 1997. — C. 128-132.

7. http://auto.tsn.ua/obzory/7-osnovnyh-prichin-dtp-418849.html

8. http://autoby.biz/gai/press-releases/2016/
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®OPMATUPOBAHUE TEKCTOBOWU OOKYMEHTALUU

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Pyb6a+osa U. A.
Ocunosuy B.C. — kaHOuOam mexH. HayK

CTpyKTypupoBaHne v eOuMHCTBO OGOPMIEHNS MO3BOMAT J0OWUTLCS nopsaka, a aBTopbl OOKYMeHTauun
OOMMKHbl AymMaTb O COAEpXaHuW, O TOM, YTO OHW NUWYT, He GEeCcrnoKosCb O KOHEYHOM BW3yarnbHOM OONUKe.
ABTOMaTM3auns 06paboTkn LOKYMEHTa MO3BONSET CIKOHOMWUTb BpeMs paboTbl M YNyylNTb KAa4ecTBO MOATOTOBKM
pokymeHta Lenblo paHHoi paboTbl ABnseTca pa3paboTka MpUNOXEeHUs,, B KOTOPOM  OCYLLECTBMSETCH
aBToOMaTM3auuMsa npouecca npuBeOeHUs TEeKCTOBOW AOKyMeHTauuMu K 3adaHHbIM napameTtpam dopMaTvpoBaHus.
[laHHoe nNpunoxeHve No3BONAET YNPOCTUTL 3a4ady py4HOro hopMaTpOBaHNSA 1 3HAYUTENBHO COKpallaeT BpeMs Ha
peanunsaLuio NOCTaBNeHHON 3a4aun.

PaspaboraHHas cuctema npegctasBnseT cobon o6LLeAOCTYMHbIN CanT, KOTOPbIA COAEPXUT MPOrpamMmMmHbIA
MoZyIb, MO3BONSIOLWMIA 3arpyaTb TEKCTOBbIE (halnbl, NPOM3BOANTbL MaHWUNYNALMU Haf TEKCTOBLIMU JOKYMEHTaMu,
COXpaHATb W3MEHEHWS W ckayuBaTb OTdOpMaTMpoBaHHble dannbl. Takum o6pa3oM nonb3oBaTento HeT
Heo6X0AMMOCTU CKauMBaTb W 3arpyxaTb YCTaHOBOYHbIE channbl, AoctaTtovHo umeTb MK ¢ 6paysepom 1 goctynom B
WHTEpHEeT.

Mporpamma BknovaeT B cebsa mModynu pacrno3HaBaHUS TeKCTa, CBOeODOpasHyl CUCTEMY WCKYCCTBEHHOrO
WHTENneKTa no aHanuady AaHHbiX. Ha nepeBom atane paboTbl NporpaMMbl MPOMCXOAUT NpeobpasoBaHMe MCXOOHOro
danna B html. Janee nogkntoyaoTca MOAyNu peaakTMpoBaHUs CTUNEN JOKYMeHTa, MOgynu co34aHnsa cobCTBEHHbIX
HacTpoek opMaTMpPOBaHWUA AOKYMEHTOB, mModynu onnaTbl paboTbl cuctembl. Cuctema paspaboTaHHa runbko, ¢
Y4ETOM BO3MOXHOCTW paclumpeHus yHKLMOHana nporpaMmHoONn 4acTu, Npy NOMOLLM AOMNOMHUTENBHBLIX MOAYEN.

Mporpamma ocHoBaHa Ha PHP dperimBopke «Yll», coBpeMeHHOM 1 BbicTpopasBuBatoLiemcs. [ns xpaHeHus
WHdOpMauuM cuctema wucrnonb3yeT 6a3dy AaHHbiX nog ynpaerneHvem MySQL. B 6a3e gaHHbIX XpaHUTCS Bcs
HeobxoaMMas uHOpPMaUWs: HayanbHble AaHHble, UCTOPUS W3MEHEHUN, KOHeYHble AaHHble. Ob6paboTka darnos
NPOUCXOAMWT Ha yaarneHHOM CepBepe.

Cuctema paboTtaeT B OBYX pexumax: agMUHUCTpATop M nonb3oBatens. [Anga Boibopa pexuma Heobxoaumo
npovTn peructpaumio. B pexume «agmuHucTpaTop» obecnevyeHa BO3MXHOCTb CO34aHus TpeboBaHMM K
0POPMNEHNIO AOKYMEHTOB, BO3MOXEH NMPOCMOTP
CTaTUCTUKM NO MOCELLeHNo, MO 3akasam Ha
TEKyLLUUA MOMEHT W UCTOpWU cTaTtucTuku. B
pexvume «nonb3oBaTenby obecneyeHa
BO3MOXHOCTb  3arpy3kum  dawnos,  Bblbopa
TpeboBaHun K opmMaTMpPOBaHUIO W MPOCMOTP
COCTOAAHNSA davinos, 3arpy>eHHbIX
nonb3oBaTtenemM, onnata paboTbl  CUCTEMBI
HeCKOmMnbKMMK crnocobamu.

Cunctema nmeeT yaobHbIN U UHTYUTUBHO
NOHATHLIN MHTepcdenc, no3BoNsWMN BbICTPO
Npou3BOANTbL HAaCTPOMKM hOpMaTUPOBaHKS, a Tak
XKe  (YHKUMIO  BCMMbIBAOWWUX  UHCTPYKUUIA
OOCTYMHYO He TONbKO npu nepBom
MCNONb30BaHUN, HO U B arnbHEWWeM npu
HeobxoaMMOoCTH.

Takum o6pa3om paspabotaHa cuctema
dhopmMaTMpoBaHus TEKCTOB OOKYMEHTOB,
npou3BoAsllas MaHUNynsauuM Hag TEeKCTOBOM
OOKyMeHTaumen, paspaboTaHbl  CTPYKTypHas
cxeMa nporpamMmbl U CTpykTypa 6asbl OaHHbIX,
pa3paboTaHbl anropuTMbl paboTbl Nonb3oBaTens.

PRAAKTOP QOKYMENTOR

Puc. 1 — CTpykTypHas cxema nporpaMmmbl

CnncokK MCnonb30BaHHbIX UCTOYHVKOB:
1. PHPS5 B nognuHHuke/ A Koctepos, [l. Kotepos. — ClB.: BEXB-leTepbypr, 2008. — 984 c.
MatTepHbl npoekTupoBanus / B. bentce, K. Cbeppa, 3. ®pumen. — CI16.: Mutep, 2011. — 656 c.
SQL B npumepax a 3agadvax. YuebHoe nocobue/ N. Actaxosa, A. Tonctobpos — M: HoBoe 3HaHue, 2002. - 176 c.
What is OOXML [3nekTpoHHbI pecypc http://officeopenxml.com/index.php]
The Fast, Secure and ProfessionalPHP Framework [QnekTpoHHbI pecypc http://www.yiiframework.com/]

ok wdn
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ABTOMATU3UPOBAHHASA CUCTEMA YINPABJIEHUA NMPOEKTAMMU

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Pycak A.4.
lMaHgpunéHok A.C. — accucmeHm kaghedpni UMud

Llencto  paboTbl siBnseTcs paspaboTka aBTOMaTU3NPOBAHHOW CUCTEMbI ynpaBneHus npoektom PLEXUXC
noag HaseaHuem «Velocity Tool», koTopas pacwmpsieT (yHKLMOHAMNbHbIE BO3MOXHOCTW CUCTEMbI YrpaBrieHus
npoektamu JIRA, adpekTuBHO ynpaenate paboyvMu npoueccamu Ha npoekte no paspaboTtke ERP. Cuctema
cobupaeT nHdopmaumio 0 3agadax M co3gaéT Ha ee OCHOBE CTaTUCTUKY, MPEeACTaBEHHYH B HarnmsgHoMm Buae, a
UMEHHO: B BUAe rpadmkoB 1 gnarpamm, Tabnuu, CrpynnupoBaHHbIX U OTCOPTUPOBAHHbLIX ANSA My4LIero BOCNpUsaTUs
AaHHbiX. OgHoOM u3 3agay  paspabaTbiBaeMol CUCTEMbl  SIBMSIETCS  pacyeT MNpOM3BOAMTENBHOCTU TpyAda
pa3paboTymMKoB 1 TECTUPOBLUUKOB Ha npoekTe. [aHHas (PyHKUMOHANbHOCTb OOSMKHA CTUMYNMPOBATb COTPYOHWUKOB
Ha KOHKYpeHUMIo, a Ansi MeHeLXepoB AaTb OOBLEKTMBHYO KapTUHY NO TOMY, B Kakme CpoKu ByaeT 3aKOHYEH MpPOEeKT.
Takke NpPoOM3BOAMTENBHOCTb TpyAa AOIMKHA PacCUUTbIBATLCA HE TOMbKO MO OTAESbHbIM COTPYAHMKaM, HO M Mo
noapasgerneHnsaM, a Takke NpoeKkTy B LIefioM.

MpunoxeHne HanmcaHo Ha NodelS c

HOJIB?OBEITGHB UCTMOMNb30BaHMEM  fi3blka  NPOrpaMMMpoBaHuUs
Javascript. Bca HeoGxogmmas  uHdoOpmauus
xpaHuTcsa B 6a3e gaHHbIx MongoDB, 6ubnuoTekon
ansa pabotbl ¢ 6a3on AaHHbIX BbiOpaHa Mongus.

MongoDB saensetca NoSQL 6ason gaHHOW, 4TO
NMo3BONSAET OYEHb MErko COXPaHATb pasfnuyHble

Presentation Laver CTPYKTYPbI AaHHBIX.
. B kauyecTBe apxuTekTypbl MPUMIOXEHUs
BbibpaHa TpexcrnonHass Mopenb. KnuneHTckas
T yacTb peanmsoBaHa HTML pasmeTkon mu
npeacrtaeBnsetr cobow cnomM  NpeacTaBneHus

(Presentation Layer), CepBepHas 4acTb 3TO Cron

Business [.aver GusHec norukum (Business Logic Layer) w
- WHTEPdENCOB, KOTOPbIN COAEPXUT BCH NOMMKY

npunoxeHnsa no obpaboTke AaHHbIX U ABASETCH

T CBA3YIOLWMM 3BEHOM Mexay ABYMS ApYrumu

Crosimu, 1 crnon goctyna K AaHHeiM (Data Access

Layer), B KOTOPOM HaxogWTCs forvka goctyna K
OaHHBbIM NpUNoXeHns 13 6asbl 4aHHbIX.

Mpunoxenve npegycmatpmsaeT paboty

none3oBaTens v agMuHucTpartopa. [onb3oBaTennb

MOXeT  mpocmaTtpuBaTb  NPOM3BOAUTENBHOCTb

OpYyrux COTPYOHMKOB M CBOK COBCTBEHHYH0. Takxke

. [OCTynHa UWHdopMauusi no  noapasferneHusm,

Bafga JAaHHBIX pasnuuHblM  KOMaHgam,  anukam 1M T.A.

AMUHMCTpaTop ynpasnsieT XpaHumo

uHdopMaumen n 3anyckaet obHoBreHve 6asbl

AaHHbIX N cucTeMbl ynpasrneHuns npoektamn JIRA.

Mpu aHanu3e [OaHHbIX BCe  3aBUCMMOCTYU
BbIBOOATCS Ha 9KpaH B BuAe rpacdukos.

Onsi ObicTporo 06y4eHus nonb3oBaTenst paboTbl C KOMMNIEKCOM pa3paboTaHbl OroK-Cxembl anropuTMOB
paboTbl nonb3oBaTens, a Takke — cueHapum MHOpPMaLMOHHOIO B3ammoaencTemsa nonb3osaTtenen n MNK. OaHHble
mMaTepuanbl cogepxaTt nogpobHy nMHdopMauMio No aKcnryaTauum KoMnnekca B Buae Gnok-cxem u rpadpmnyeckux
n306paxeHnit C NOSCHUTENbHBLIM TEKCTOM.

AkTyanbHOCTb  paboTbl onpedensieTca Tem, 4To paspabaTbiBaeMbli KOMMIIEKC nomoraeT obpaboTatb u
npoaHanuavMpoBaTb NPON3BOAUTENBHOCTb COTPYAHUKOB, KOHEYHbIE CPOKM CAA4YM NpoekTa, pa3mep paboT, KoTopble
ObINy caenaHbl U KOTOpble NPeacTouT caenaTb.

Takum obpasom, B xoge paboTbl co3gaHa aBToOMaTM3MpoBaHHas cuctema ynpasnexHus npoektom PLEXUXC,
BKMoyawwasa B cebsa Beb-npunoxeHne, peanus3oBaHHoe B cpefe paspabotkm WebStorm Ha sasbike Javascript Ha
cepsepe NodeJS, n 6a3y gaHHbix MongoDB.

Data Access Layer

Puc. 1 — briok-cxema apxvTekTypbl NPUNOXKeHNs

Cnmncok MCnonb3oBaHHbIX MCTOYHUKOB!
1. TpexcrnoviHasi  apxuTekTypa [ONEKTPOHHbIN  pecypc]. —  OneKTpoHHble  JdaHHble. — Pexum  goctyna
http://www.realcoding.net/article/view/1931
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BCMNOMAIATENIbHbIE CUCTEMbl AKTUBHOWU BE3OMNACHOCTHU

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopmMamuku U paduoanieKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Peikos A.H.
CasyeHko B.B. — kaHOuOam mexHU4ecKux HayK

Llenbio paGoTbl ABnseTca udyvyeHume yHKUMOHAamNbHbIX BO3MOXHOCTEN BCMOMOraTesfibHbIX CUCTEM aKTUBHOW
6e3onacHOCT WUNM CUCTEM-AacCUCTEHTOB BoauTens (CUCTeMbl MOMOLLM BOAWTENO, MPEBEHTUBHbIE CUCTEMBI
6e3onacHocT), BbisiBIIeHNe 1 060CHOBaHNE HanpaBreHUsi NEPCNEKTUBHOMO NPUKNagHOro NCCNeaoBaHNS.

Mpobnema [OpPOXHOM aBapuAHOCTU sBNSAETCS OOLLEeMMPOBON COLManbHO-3KOHOMUYECKOW Npobrnemon,
KoTopas elle Aaneko OT pelleHus, a obLliasa cuTyaums npoaormkaeT yernoxHaTbed. O6 aToM CBMAETENbCTBYIOT Kak
exeaHeBHble (haKTbl pearnbHOW XW3HW, TaK M BCE YBENUYMBAIOLLEECH BHUMaHue K 9Ton npobrneme co CTOPOHbI
CaMbIX pasnuyHbIX roCy4apCTBEHHBIX N HEroCyAapCTBEHHbIX OPraHoB 1 opraHnsauuin. CornacHo aTuM mMaTtepuanam B
MUpe B nocrnefgHne rodbl B AOPOXHO-TPAHCMOPTHLIX npoucwiectsusx (OTI) exerogHo normbatot okono 1,2 MInH.
yernoBek 1 20 — 50 mnH. YenoBek nomny4yaloT TpaBMbl. B HacTosiwee Bpemsa B Mupe ot ATl exenHeBHO normbaer
6onee 3 Tbic. Yenosek. bonee 90% cnyyaeB cmepTn B pedynbTtate OTI npomucxoauT B CTpaHax C HU3KUM U CpeaHUM
YPOBHEM [0XOJ0B, Ha LOJN0 KOTOPbIX MPUXOAMTCA MEHEee MOJOBUHbLI aBTOTPAHCMNOPTHBLIX CPeACTB. Takow ypoBEHb
AOPOXHOro TpaBMaTu3Ma oYeHb JOPOro 06xoanTCst IKOHOMUMKE, B BOMNbLUMHCTBE CTpaH notepu coctaensaT 1% — 3%
OT BHYTPEHHero BanoBoro npogykra. CornacHo nporHo3dam B nepwog mexgy 2000 n 2020 r. cmepTHocTb oT ATl
cHu3nTCA npumepHo Ha 30% B CTpaHax C BbICOKMM AOXOLOM Ha Aylly HaceneHus W CYLUECTBEHHO YBENUYUTCS B
CTpaHax C HU3KUM 1 cpegHum goxopom [1].

YpoBeHb OOPOXHO-TPAHCMOPTHOM aBapuiHocTM B Pecnybnuke Benapycb u Poccuiickon depepauum no-
npexHeMy OCTaeTcs AOCTaTOYHO BbiCOkMM, notepu B [T cocTtaBnswT okorno 2% OT BHYTPEHHEro BaroBOro
npopykta. Mo cpaBHEHWMIO CO CTpaHamu C pa3BUTON aBTOMOOMNM3auumel ypoBeHb aBapuiiHocTM B Pecnybnuvke
Benapycb xapakTepuayeTcs: BbICOKOW TSDKECTbIO MocreacTBuid (Konmuvectso normbwmnx n3 100 noctpagaBlimnx B
OTM), B Pecnybnuke Benapycb AaHHbIA NokasaTenb HaxoauTcs B npefenax 17 — 18 v npeBbiliaeT aHanornyHbIv
nokasaTenb 3anagHo-eBponencknx ctpaH oT 3 go 10 pas; ogHMM M3 caMbIX BbICOKMX YPOBHEW pUCKa HaceneHusi
normbHyTb B 4TI (no ymicny normbwmnx B ATI Ha 100 Teicad xutenen) [1].

CncTembl acCUCTEHTbI BOAUTENSA YXKe HalnM MaccoBOe MpMMeHeHue, Hanpumep B epmaHuu, Ha HOBbIX
nerkosblx aBToMobunax [2]: aganTuBHbIM Kpyms—KkoHTponb (ACC/ACC Stop&Go) n cuctema pacnosHaBaHUs
AOPOXHbIX 3HAKOB YCTaHaBNMBAETCA OPUEHTUPOBOYHO Ha 4% BbiNyckaeMbix aBTomobunen (gaHHble 3a 2013 rof),
cucTemMa MOMOLLM OBWKEHMIO MO MOfioce M aBTOMaTtudeckas cUcTeMa aBapuHOTO TopmoxeHust Ha 10%-11%
BbIMyCKaeMbIX aBTOMOOUNEN, CUCTEMbI UHTENEKTYarnbHOrO ynpaBneHusa dapamu U oOHapyXeHWUsS COHMMBOCTU Ha
20%—23% BbInyckaemMbix aBTomobunen (puc. 1).

MpucyTcTBME CUCTEM NOMOLLU BOAUTENKO B HOBbIX aBToMobunax

fepmaHuna

o o ApanTUBHbLINW Kpyu3-koHTpons ACC / ACC Stop & Go
Cucrema pacno3HaBaHUA AOPOXKHBIX 3HAKOB
Cucrema noMOLUM ABMKEHHIO NO nNonoce

ABTOMATHYECKAA CUCTEMA aBAPHHHOIO TOPMOXEHUA

WHTennekTyansHoe ynpagnenue apamu

Cucrema pacno3HOBaHWA COHAMBOCTH 33 pynem

Pwuc. 1 MpucyTcTBue cuctem NOMoLLM BOAMTENIO B HOBbIX JIEMKOBbIX aBTOMOOMNAX [2].
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[nsi cHwkeHus ywepba ot nocneacteuii 4TI MHOrMe KpynHble aBTONPOU3BOAUTENN CKOHLEHTPUPOBANN CBOE
BHMMaHMe Ha pa3paboTke NpeBeHTMBHbIX cuctem HesonacHocTu. NpeBeHTNBHasA cuctema 6e3onacHoOCTV nNpu3BaHa
nsbexaTtb CTONKHOBEHMS, a B criydae ATl - yMeHbLWNTb THXECTb aBapuu.

B 3aBMCMMOCTM OT KOHCTPYKLMW KOHKpPETHOW cucTtembl 6e3onacHOCTM B HeM MOryT ObiTb peanu3oBaHbl
cnepytowme dyHkummn [3]: npegynpexaeHve Boautens 06 OMacHOCTUM CTONIKHOBEHWS; MOATrOTOBKA TOPMO3HOM
CUCTEMbI K 9KCTPEHHOMY TOPMOXEHUIO; aKTMBaLMSA OTAENbHbLIX YCTPONCTB NaccuBHOM 6€30nacHOCTW; YacTUYHOE 1nu
NofHoe aBTOMaTU4eCKOe TOPMOXEHME.

[ns peanu3dauun AaHHbIX PYHKUMIA B MPEBEHTUBHbLIX cucTemMax 6e30macHOCTU UCMONb3YIOTCA TEXHONOrn
afanTUBHOIO KPYWU3-KOHTPONSA, CUCTEMbI AMHAMUYECKOW CTabunu3aumm, cucTeMbl naccusHowm 6esonacHocTn. Takum
o6pa3om, npeBeHTMBHas cuctema 6e3onacHOCTM 3TO, CBOEro poaa, 3pdeKTUBHbIA CMMOMO3 CUCTEM aKTUBHOMW ©
naccvBHon 6e3onacHocTu.

OBLWKMMM CTPYKTYPHBIMU 3M1IEMEHTaMMN BCEX CUCTEM SIBMSIOTCA KOMMIEKC AaT4YMKOB (CEHCOPUKA) pasnnyHbIX
TMNOB U OYHKUWIA, CNELUAnM3NPOBaHHbIE BbIYMCIUTENU (KaK MpaBUO MHOrosiAepHbIE), MPOrpaMMHbIX CPeacTB U
CpeacTB B3aMOAENCTBUSA C yNpaBnsownMy cucteMamm asToMobuns.

B HacTosillee Bpems NpeBeHTMBHbIE CUCTEMbl GE30MacHOCTM [OCTaTOYHO LUMPOKO pacnpocTpaHeHbl u
aKTMBHO BHEApSAIOTCA Ha nerkoeble asToMoOWnu. Hambonee U3BECTHbIMM NPEBEHTUBHLIMW  CUCTEMaMMU
6e3onacHocTn asnsaTes [3]:

* Pre-Sense Front, Pre-Sense Front Plus n Pre-Sense Rear ot Audi;

* Pre-Safe n Pre-Safe Brake ot Mercedes-Benz;

+ Collision Mitigation Braking System, CMBS ot Honda;

* Collision Warning with Brake Support u Forward Alert ot Ford;

» Forward Collision Mitigation, FCM ot Mitsubishi;

* Pre-Collision System, PCS ot Toyota;

 Front Assist n City Emergency Brake ot Volkswagen;

+ Collision Warning with Auto Brake un City Safety ot Volvo;

Ho aBTomMoOWMnb He Bcerga MOXET 3apaHee nNpegycMOTpeTb pasfnuyHble BapuaHTbl  pasBUTUSA
HenpeaBWAEHHON cuTyaumnm. ATO MOXET NPOM3ONTH M3-3a HeocTaTka MHAOPMaLMK 1 COCTOSIHUM CaMOro JOPOXKHOMO
MONoTHa, OKpYyXatLmx o6beKTOB, a Takke ApyrMx aBTomobunen. Knoyom K pelleHunto aTon npobnembl aBnseTcs
NMOCTOSAHHbIN OOMeH WHopMaLMen BCEX YYAaCTHUKOB [OPOXHOrO [BWXEHUSA, a TakKke OOBLEKTOB [AOPOXKHOM
uHdppacTpykTypbl. B 2014 rogy B HuaepnaHgax OTKPbINU NepBbIA y4acTOK MHTEPAKTUBHBIN y4acTok goporu «Smart
Highway». Ha otpesok poporn, anuHHoi B 500 MeTpoB, HaHecCnu cCneuvannsMpoBaHHYK IOMUHECLIEHTHYIO
pasmMeTKy, NpeaynpexaaloLLyo BoAUTeNs 0 TemnepaType 1 COCTOAHUN JOPOXHOro NOKpbITUS. MNpeactaBnaeTcsd, 4To
B MepcrnekTuee, MOABUTCA BO3MOXHOCTb OOBLEAMHWUTL Takue noHATUsS, kak «Smart Car» n «Smart Highway».
CoBpeMeHHble aBTOMOOWUMM Hay4yunUCb pacrno3HaBaTb [OPOXHbIE 3HAKW M CUTyauMlo Ha [Opore, HO TOMbKO Ha
OrpaHNYEHHOM paccTosiHMM OT cebs. Takke Mcnonb3oBaTh Mmelowmecss 6asbl AaHHBIX U CUCTEMbI HaBUrauumu,
copepxalwme B cebe BO3MOXHbIE CXEMbl ABWXEHWS, PACMONOXeHNe U TpeboBaHMUA U3BECTHBIX JOPOXHbLIX 3HAKOB.
OddekTMBHOCTE paboTbl aBTOHOMHbLIX GOPTOBLIX CUCTEM pPE3KO MOBbLILLAETCA, €Cn OOBbEeKT HaxoauTcs B
NOAroTOBMNEHHON cpefe, T.e. OKpyXallime ero 06bekTbl (BpeMEHHbIE JOPOXKHbIE 3HAKU U COOPYXKEHUS, LOPOXKHAs
pasmMeTka ¥ NpoY.) UMEIT COOTBETCTBYHOLLME METKW, NPUrodHbIe AN pacrno3HaBaHus, YTo NO3BOSSET UCMOMb3oBaTb
WH(OpPMaLMIo, MPUrOAHY0 ANA YCKOPEHHOW 06paboTkn aBTOHOMHbBIM O6BLEKTOM. Taknm 0b6pa3om 0OGbEKT ABUXKEHNUS
(aBTOMOGOMNB) M MOArOTOBMEHHAs cpefa CTaHOBATCS eAuHbIM komnriekcom. Cpeda, B CBOKW O4vepedb, MOXET
TpaHCHOPMMPOBaTLCS (YNPaBNSATLCSA) B 3aBUCUMOCTM OT AOPOXHBIX YCIOBUIN, MHTEHCUBHOCTU Y CKOPOCTW ABWMXEHWS.
Takke uUenecoobpa3HO 3apaHee MoAroTOBUTL BOAUTENS WM aBTOMOOWMb K OMACHOCTSIM, XapakTepHbIM Ans
KOHKpPETHOro yyactka. OTO MNO3BOMUT BbIUMPATb fULLIHEE BPEMs, KOTOpoe TaK Heobxooumo Ansi NpUHATUS
€OVHCTBEHHO BEPHOIO PELLEHMS B BO3HUKLLIEN SKCTPEHHOW CUTyaLMn.

BbiBoabl. Ha KpaTKOCPOYHYK NepcrnekTUBY: NPOCMeXuWBaeTCs TEHOEHUUS CO3[4aHWA WMHTEPdENCOB CUCTEM
MOHWUTOPUHra (PYHKUMOHaNbLHOTO COCTOSHUS BOAMTENS U pa3HOYpPOBHEBbIX OOPTOBLIX cucteM 6Ge3onacHocTu
aBToMOOMNSA, KOTOpble B3aMMOLEWCTBYIOT C WHTENNeKTyanbHbIMM TPAHCMOPTHBIMW CUCTEMaMM U APYrUMH
TPaHCMOPTHBIMM  CpeAcTBamMy B aBTOMAaTUYeCcKOM pexume. Ha cpegHecpoyHyld nepcrnekTvMBy: YyuuTbiBad
Ype3BblYaHO BbICOKYHK CITOXHOCTb OAHOBPEMEHHOIO pELLEeHMS BCEX acnekToB AaHHOW npobnembl, BUAHA YeTkas
TEHOEHUMS CO34aHUsi aBTOHOMHbIX CUCTEM YyMnpaBneHust 6ecrnunoTHbIMU TPaHCMOPTHLIMK CpeacTBaMu, B MEPBYHO
oyepedb Ha OOBbEKTax TEXHOMOrMYECKOro TpaHCropTa, PenbCOBOM MaccaxupckoM TpaHcnopTe. KomnnekcHoe
peLleHust 3a4ady cneumnanm3npoBaHHOrO TpaHCMNopTa U MaccoBOE NPUMEHEHNE cneLumnanbHbIX YHKLWIA Ha NErkoBoM
TpaHCcnopTe B YCMOBMWSAX NMOArOTOBKU 3aKOHOAATENbCTBA psia CTpaH K BbIXOAY Ha A0pory obLLero nonb30BaHUst T.H.
«6ecnunoTHMKOBY» SBNSAIOTCA NEpPBbIMU OOBEKTMBHBIMU LIAaraMn K AOCTWXKEHWIO LENu aBTOHOMHbIX HAa3eMHbIX
TPaHCMOPTHBIX CPEACTB, MOSABNEHMA KOTOPbIX Ha Aoporax obwero nonb3oBaHWs ChneuvManuctbl OXuaalwT B
onmxanwme 10-15 ner.

Cnncok MCrornb30BaHHbIX MCTOYHUKOB!

1. CasyeHrko B.B. Passutvie mMeTopomnormm MOHUTOpPUHra (YHKLMOHAIbHBIX COCTOSHWI OnepaTopoB TPaHCMOPTHBIX CUCTEM
«YernoBek-MaLLuHay // MexaTpoHuka, aBTomaTusaums, ynpasneHune — 2013. — Ne6, C. 27-32.

2. Toytn Kkaxgbil YeTBEpTbI HOBbLIM aBTOMOOWNb B [epmaHMM OcHallaeTCcsi CUCTEMOW npenynpexaeHust ob ycTanoctu
BoauTensi [OnekTpoHHBIN pecypc] - Pexum noctyna :
http://btest.ru/novosti/pochti_kazhdyj chetvertyj novyj avtomobil v_germanii
_osnawaetsya_sistemoj_preduprezhdeniya_ob_ustalosti_voditelya.

3. [lpeBeHTUBHas cuctema 6e3onacHocTn [OnekTpoHHbIA pecypc] — Pexum poctyna
http://systemsauto.ru/active/preventive_safety system.html.
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NOBbLILWEHUE 3®®EKTUBHOCTU CAUTA AKADEMUU CBA3U

Benopycckuti 2ocyGapcmeeHHbIl yHUsepcumem uHghopMamuku U paduoaneKkmpoHUKU
2. MuHck, Pecnybnuka benapycb

PsibbiquHa O. I1.
SAwuH K. — k. m. H., OoyeHm

Llenbio paboTbl sBnsieTca paspaboTka cawvita Benopycckoi rocynapcTBeHHOW akagemuu cBAsu. BaxHon
YepTolM caiTa akageMuun CBSA3M ABNAETCH MHOPMaLMOHHas OTKpbITOCTb. CalT akagemun CBS3U MpeaocTaBnseT
noapobHyto nHdopMauuio o cepe AeAaTenbHOCTM y4ebHOro 3aBeeHUs, B TOM Yncne nHpopmmpyet abuTyprueHToB
O cneumanbHOCTAX, CpOKax M HopMax nogayu OokyMeHToB. CaWT Tak e ABMnseTcs HeobXoaMMbIM pecypcoM,
No3BONSALMM YNPOCTUTL OpraHm3aumio paboTbl akagemuun cBasn. CanT npuBriekaeT CTOPOHHMX MapTHEPOB U
opraHvsauum ans COBMECTHOro COTpPyaHUYECTBa MeXay HMMU, YTO NOBbLILLAET CTaTyC 1 BocTpeboBaHHOCTL yyebHoro
3aBegeHus. Takum o6pas3om, MOXHO BbIAENUTb Cheaylolue UuUeneBble ayautopun canTa akagemum CBA3M:
npenogasaTtenu, CTyAeHTbl, abUTYPUEHTbI N UX POAMTENN, MAPTHEPbLI U Ap).

JNlorotun AHrn., ben, Pyc lowuck

YuebHasn Hegens PacnucaHue

MeHto

HoBocTHo cnangep

CobbiTuns

YyebHble LeHTbI

JonosHuTenbHble CCbIKK

DyHKUMOHaNbHbIE CCbINIKM (HalUW KOHTAKTbI, KapTa caliTa, BAKaHCMM, O4HO OKHO, 3/1eKTPOHHbIE 0bpaLLeHuns)

Puc. 1 — CTpykTypHas cxema rnaBHOMN CTpaHuLbI

Ha caiite akagemum cBsi3u npeacrtaeBneHa uHdopmaumss o6 ydyebHoM 3aBegeHun, ero pabote, ycnyrax,
KOTOpble OHO MpedoCcTaBnseT, a Takke 0 paboTe noapasfaeneHnii n KOHTakTHas nHdpopmaumnsa o Hux. NHdopmauus
Ha canTe oToOpaxaeT MeXOyHapOAHY [OeATeNnbHOCTb akagemuu, TpeboBaHus npu  MNOCTynneHunM ans
abuTypueHTOB, BbINOMHEHNE pa3nnyHbIX TpeboBaHWiA, KOTOpble NpeacTaBneHbl B HOPMATUBHBIX Y NPaBOBbLIX akTax,
CTpaHUUbl carTa pernameHTUpyrLLme OesTenbHOCTb y4ebHOro 3aBefieHnsl, a Tak e pasnuyHbie obpa3oBaTerbHble
nporpaMmbl U HayuyHble paboTbl. Takum obpasoMm, calt sBnseTcsas WHADOPMATMBHBLIM, HO TakkKe NPOCT B Mowucke
WHGOpMaLuM, Tak Kak MHMOpMaLMOHHas MoJenb canTa Obina paspaboTaHa B COOTBETCTBUM C KPUTEPUSMMA
103a6unNnTN: 3PPEKTUBHOCTL, MPOAYKTUBHOCTb, YAOBNETBOPEHHOCTL NOMb3oBaTens.
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AKAEMUA CBA3N

l,‘Zf BE/TOPYCCKAA TOCYJAPCTBEHHASA -

OTkpbinvch HoBbie nabopaTtopun y4ebHoro yeHTpa Huawei Ha 6ase YO BI'KC

oO® e

U U
PecnybnnKaHCKuii KOHKYpC YemnuoHat npodmMactepctea | CeMuHap «KBaHTOBbIE CUCTEMBI TopxecTeeHHoe Bpy4eH1e
MHHOBAUMOHHbIX NPOEKTOB «WorldSkills CHM™» ANA KOHPUASHUMANBHOI CBA3M» = AOKYMEHTOB 06 OKOHYaHuu YO Apxue

el SN2 gTERy Q. X >

HUAWEI

DaKynbTET INEXTPOCBAIN WeonorHeckan ¥ BOCNMTaTentHan padora Yyatpmes
DAKYNLTET MHKMHUPHHIE M TEXHONOMWI CEA3N MexayHapoaHas AesTenbHOCTh CrynesTam
DaKynLTET NOBLILLIEHNS KBANM(HKAUMH H NEPENOTOTOBKH KAAPOS YueOHbIe LieHTPb CorpymHicam
DaKyNbTET 3A0MHOTD W AUCTAHUMOHHOO 0OyUEHHA Kapra caiita

DaKynbTeT A0BY30BCKOA NOAFOTOBKK

Axapemus
OGpasasatine
Hayxa

locTynaoums

w 9 Kak npoexats (W) Haww xowraxee A Bxogmanouty B35 Kapra caita Q& Baxancun i Ommo oxio (@ Snextponnsie obpaenus

© 2006—2015 «BenopyCixan MCYAPCTBEHHAR ILANEMHA (BRGNS,

Puc. 2 — NMaBHasa cTpaHuua canTa akagemMmm cBa3n

Pa3paGoTaHbl cneuparnbHble dyHKLMOHarbHbIE GIOKW: cnaigep Ha rnaBHON cTpaHuue, 6ok ¢ nocneaHnMm
HOBOCTSIMW, apXuMB HOBOCTEW, ModyNb OTOGpaXeHWsl Tekyluein yyeGHoM Heaenu, Modynb oBGpaTHON CBA3M, MoAyMb
MynbTUA3bIMHOCTU. CalT MMeeT aganTMBHYH BEpCTKy, 4YTO O3HayaeT ONTUMU3MPOBaHHOe oTobpaxeHue Ha
pasnuYHbIX YCTPOWCTBAX NMPU pasnuuHbIX paspelleHusx. Tak e Obinu npoBeAeHbl AONOMHUTENbHbIE paboTbl Mo

onTumMusauumn yHKLMOHMPOBAaHWSA canTa.

Takum o6pasomM, calT akagemMuu CBA3W MNO3BONAET AO0CTMYb MHAOPMALMOHHOW OTKPBLITOCTU y4ebHoro

3aBefeHunAd.

CnmMcoK MCNonb30BaHHbIX UCTOYHMKOB:

1. Hukndpopos O.10., CenesHeBa A.J1. BupTyanbHble MHTEpaKTVBHbIE CTeHApl // M'ymaHuTapHble HaydHble uccrnenosanms. 2013.
Ne 4
2. Hukndpopos O.10., Kopenuna T.A. Micnonb3oBaHne COBPEMEHHbIX MHTEPHET-CEPBUCOB AN paboTbl C MHTENNeKT-kapTamu //

CoBpeMeHHble Hay4Hble uccrnegoBaHns u uHHosaumm. 2013. Ne 4

3. Hukndpoposa E.U., Kopenuna T.A., Hukudopos O.H0. MeToauyeckue ocob6eHHOCTU UCMONb3oBaHus web-cepBrUCcoB Npu

npenogaBaHuu MHGopmaTuku B Lwkorne // CoBpemeHHas negarorvka. 2014. Ne 1

4. lony6es O.B., Hukudopos O.10. MHdopmaTusauus y4ebHo-MeToaMYeCKOn OeATENBHOCTM YHUBEpeuTeTa//AnbMaHax

COBpPEMEHHON Haykun u obpasoBaHus. 2012. Ne 6. C. 28-30

5. Hukndpopos, O.10. MNMpoekT oTkpbITON MHpopMmaumoHHoW cuctemsl «Mctopusi dmnocodekux naen»/O.10. Hukndopos, H.A.

Actpeb//dunocodckure Npobrembl MHHOPMALWMOHHBIX TEXHOMOMMI 1 kKubepnpocTpaHcTBa. - MNaTuropek: MaTuropckuii

rocyAapCTBEHHbIN NMUHrBUCTUYECKUA yHUBepcuTeT. 2013. Ne2. -C. 68-73.
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KOMIMbOTEPHAA CUCTEMA PACINMO3HABAHUA PEYU

Benopycckuin rocyaapCTBEHHbIN YHUBEPCUTET MHAOPMATUKA U PaguNo3NeKTPOHMKN
r. MuHck, Pecnybnuka Benapycb

Casuuknn A.B.
Eropos B.B. — ctapwwui npenogasaTtens
Llenbio paboTbl sBngeTca paspaboTka HEMPOHHOW CeTu AN pacrno3HaBaHWs pedn, KoTopas saBnseTcs

0asucom onsi cucTeMm, 3agada KOTOPbIX COCTOUT B AeHTUMKauumn nonb3oBaTtens, UCNOSIHEHNN KOMaHS, rofiloCoBOro
NOUCKa 1 Npo4unx, NO3ITOMY chepa e€ npuMeHeHUs BeECbMa LUMPOKas.

KemneioTep

“

Mogyne perucTpauym
Maaynb aBy+eHin KeiipoHKoit
cem
1oAY PERAKTIPOBAHNA
< > WCXORHEIX BECOB
>

T paiyeckuil RN
nONb30BETENLCHMI e
WHTepdeiic

Wogynt pacnosHasaHua

> Mogyne 3anucK peun ¢ 3

XpaHuniwe
aHHbIX

Mogynt oGpaGoTin
PE3YNLTATOS

Puc.1 - CTpykTypHas cxema cuctemsl

B nporpamme peann3oBaHO pacnosHaBaHWe peyn rryboKUMU HEWpOHHbIMKM ceTamu. Bo3aMoXHOCTb
0byyeHnss — OdHO M3 rMaBHbIX NPEUMYLLECTB HEMPOHHBIX CeTel nepes TPaaULIMOHHBIMY anropuTMamm. TexHUYeCKM
oby4eHve 3akmiyaeTcs B HaxoXaeHun KoahdUUMEHTOB CBA3en mexay HempoHamu. B npouecce obyyeHus
HerpoHHas ceTb CNOCO6Ha BbISBMATL CIOXHbIE 3aBUCMMOCTU MEXAY BXOAHBbIMU AAHHBIMU U BbIXOOHBIMU, @ Takke
BbINOMHATL 0600L1eHne. 3TO 3HAYMT, YTO B Cryyae yCrneLHOro oby4YeHnss ceTb CMOXET BEPHYTb BEPHbIV pe3ynbTar
Ha OCHOBaHWM [aHHbIX, KOTOpble OTCyTCTBOBanu B oOOyyawuwlen BblOOpke, a Takke HenonHbiX wu/wnu
«3allyMIEHHbIX», YaCTUYHO WCKaXEeHHbIX AaHHbIX. [lod TepMmuHOM «rnybuHa» B AaHHOM criydyae MoHUMMaeTcs
rnybuHa rpada BblYMCIEHWUI MOAENN — MaKkcMManbHas ANvHa MeXAy BXOAHbIM U BbIXOAHbIM Y3MamMn KOHKPETHON
apxuTekTypbl. B cnyyae, HanpymMep, NPOCTOM HEMPOHHON CETW NPSIMOro pacnpocTpaHeHus rmybuHa cooTBETCTBYET
KonuyecTBy crnoes ceTn. B xoge paboTbl npoaHannsnpoBaHbl OyHKLMM NPOrpamMMHOrO KoMmiekca, paspaboTaHbl
anroputMbl 0by4eHus rnyboKoW HEMPOHHON CeTn C Lenblo 3PEEKTUBHOTO OOYYEHWMIO CKPbITbIX CIOEB. Takum
obpasom, ObIn co3aaH NPOrpaMMHbIN KOMMIIEKC MO pacno3HaBaHMIO peyn ¢ NOMOLLLIO cpedbl pa3paboTku IntelliJ Idea
Ha A3blke NporpaMmMupoBaHns Java.

CnmMcoK MCNoMb30BaHHbIX UCTOYHMKOB:

1 Wynenko, U. I'. Teopus 1 npakTuka WHXEHEPHO-MCMXONOrMYeCKOro NMPOEKTMPOBaHNA M 3KCNepTu3bl: y4ebHO-MeToanyeckoe
nocobue k npaktudeckum Buaam 3anatum / . I'. Wyneiiko. — MuHck: BI'YUP, 2009. — 126 c.

2 XawikuH, H. M. HepoHHble cetn. mybokoe oby4eHne n pacnosHaBaHue obpasos. / H. M. XavikuH. - Cankr-MNeTtepbypr: CIIY,
2012. - 20c.

87


https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D0%B5

52-51 Hay4Hasi KOHGgbepeHyus acriupaHmos, MagucmpaHmos u cmydeHmos bI'YUP, 2016 a.

Android npunoxeHue nccregoBaHne peakLuum YyernoBekKka
Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopmMamuku U paduoanekmpoHUKU
2. Murck, Pecnybnuka benapycb

CackoBel A.A
Llynetiko UN.I".— kaHO. ncuxon. Hayk, Ooy.

Llenbio npoekta sBnsietca paspabotka Android npunoxeHusi, B KOTOPOM OCYLLECTBRSETCA UccnenoBaHune
CKOPOCTW peakumm Yenoseka. [laHHoe npunoxeHve no3sonseT MOOWMbHO OnpeenuTb CKOPOCTb peakuun Ha
BHELLUHee pasgpaxarollee BO3[eiCTBME, MOBbLICUTb CKOPOCTb PeakuuMuM WM KOHLUEHTpauuio BHMMaHUS, a TaK Xe
onpenennTb NPUroaHOCTb YeroBeKa K OnpeaerneHHbIM BUuaam AesTeNbHOCTH.

Onupasice Ha pJaHHble [2], a Takke Ha 3HaHWA B obnactu WHAOPMALMOHHBLIX TEXHOMOMMM Cco3gaH
MOSMHOLIEHHBIV NPOrpaMMHbIVi KOMIMIEKC, KOTOPbIA coBMeLLaeT B cebe yHKUUM BblYMCMEHNE CKOPOCTM peakLun Ha
pasgpaxuTenb, TPEHUPOBKN peakLun, NpoBepKM NpodeccuoHanbHON NPUrogHoCTH

KnioueBbiM cpeacTBoM focTyna sBnseTcs mobunbHoe npunoxeHne “"SLTest'. B kadvecTBe s3bika
nporpammumpoBaHus 6bin BblbpaH a3blk Java, a cpepgon paspabotkm — Android Studio. NporpaMMHbIN NpoAyKT
OpueHTMpoBaH Ha paboTy ¢ MOOUNbHbLIMKW YyCTponcTBamu, paboTawowymm Ha 6ase onepaunMoHHOW CUCTEMbI
«Android». MobunbHoe npunoxexune "SLTest" no3BonseT nonb3oBaTento NOMyYnTb C BbICOKOW TOYHOCTbIO JA@HHbIE O
€ro CKOpOCTW peakuuu, NOTPEHUPOBaTb Peakuuio B BUAE pa3BriekaTenbHOW WUrpbl, W MOMyYuTb pesynbTaTbl O ero
npod NpUroaHoOCTK.

home
stats new my settings
roung profile
start profile
game details

Puc. 1 — OpraH13aumoHHas CTpyKTypa nporpammbl.

MpunoxeHne co3gaHo Mpu MOMOLLM COBPEMEHHON M ObICTPO pasBuBaroLencsa cpeabl paspabotku Android
Studio. laHHas cpena pa3paboTkv NO3BOMSAET NPOBEPUTL MPUINOXKEHNE Ha YCTPOWCTBaX C pa3HbIM pa3aMepoM 3KpaHa
n gaxe ¢ pasHbiMu Bepcusimn AP, Takke nmeeT BCTPOeHHyto uHTerpauuio ¢ Github, nogaepxky Heckonbkux APK ¢
pasHbIMU (PYHKUMAMK BHYTPYM OOHOro MpoekTa u moaynb ontumuaauun[1]. PaspaboTtaHHoe npunoxeHve ynpoiiaet
nouck nHcpopmaumu, No3eBosnsas NonNb3oBaTenNto onepaTMBHO NonyvyaTb HEOO6X0ANMYIO MHAOPMALIMIO.

MpunoxeHne paspaboTaHo Ha s3blke Java. JTOT A3blK M nnatdopma Java obnapaloT BenuKonenHon
maclitabmupyemoctblo. MoOXHO rnerko cosgaBaTb MNPUIOXEHWS AN YCTPOWCTB C OrpaHWYeHHbIMU pecypcamu,
aganTupys nporpammHoe obecrneveHne, M3HayanbHO HanMcaHHoe Afs HacTONbHbIX KOMMNbIOTEPOB. BO3MOXHOCTL
6e30nacHOro BLINOMHEHNS KOAA, 3arpy>KeHHOro 4yepes ceTb, Oblna nsHayanbHO 3anoXeHa B KOHCTPyKuumio Java,
NMo3ToMy 3TOT A3blk 0becneynBaeT BbICOKUI YypoBeHb B6e3onacHocTu npu pabote yepes NHTepHeT[2].

Cwnctema paspaboTtaHa rmbko, C y4eTOM BO3MOXHOCTM pacluMpeHnsa yHKLMOHana nporpaMMHOM Yactu npu
NMOMOLLM AOMONHUTENbBHBIX MOAYMNEN.

Bce paHHble 3anucadbl npu nomowwm SQLite. SQLite - komnakTHas BCcTpamBaemasi pensumoHHas 6asa
AaHHbIX. «BcTpanBaemas» o3HavaeT, yto SQLite He ucnonb3yeT napagnrmy KnNueHT-cepeep, To ecTb ABWxoK SQLite
He sBMsieTCs OTAenbHO paboTarowWwyM MpoLeccoM, C KOTOPbIM B3aMMOAENCTBYET mporpamma, a npeaoctaBnsier
6ubnmoTeky, ¢ KOTOPOW NpOrpamMmma KOMMOHYETCS 1 OBUXOK CTAHOBUTCS COCTaBHOMN YacTblo Nporpammbi[3].

B xope pabotbl peannsoBaHo Android-npunoxenuve : ViccnegoBaHne peakummn yenoseka, KOTOpoe nomoraeT
nonb3oBaTemnto y3HaTb CKOPOCTb CBOEW peakuun, TPEHUPOBAaTb CKOPOCTb peakuuu, Tak XXe crnegutb 3a CBOUM
Nporpeccom, 1 oueHMBaTb NPOdECCUOHANbHYI0 MPUTOAHOCTb B HacTosLlee BpeMsi, BO n3bexaHue YpesBblyaviHbIX
cutyaummn

Cnncok Ucnonb30BaHHbIX UCTOYHUKOB:
1. 3. Pen, 3. U3yyaem XML / 3. Peir. — M.: Bunbsamc, 2001. — 469 c.
2. W.H. bnvHos, B.C. PomaHuuk Java / .H. BnnHos — M : YeTbipe YeTBepTH, 2013. — 896 c.
3. W. ActaxoBa, A. TonctobpoB SQLite B npumepax a 3agadax. / . Actaxosa — M: Hoeoe 3HaHue, 2002. - 176 c..
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NOBbIWEHUE BE3ONACHOCTU NPU PABOTE C
TEXHOJNTOM'MYECKOM YCTAHOBKOM

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekKmpoHUKU
2. MuHck, Pecnybnuka benapyck

Cespyk P.A.

Tepex N.C. — kaHOuOam mexH. HayK

Llenbto  pabotbl aBnseTca paspaboTka Mep 3alnTbl OT BO3MOXHbIX 9NEKTPOCTATUYECKMX MOPaXeHWn u
Bo3genicteua CBY umanyyeHnsa Ha yenoseka npu paboTe C TEXHONOrMYECKMMW YCTaHOBKaMMW, a Takke Ans bonee
adhdpekTmBHOM, AnNUTEnbHOW M 6esonacHon paboTbl NepcoHana TaknMMy YCTaHOBKaMMU.

Pabota yenoBeka CO CROXHbIM OGOpPYAOBaHMEM BO MHOMMX CIy4YasX MOXET MPUBECTU K PasfvyHbIM
NOCneAcTBMSIM, HEraTUBHO BAUSIIOWMM HE TONbKO Ha camo 06GopyAoBaHme, HO U Ha 340pOBbe YenoBeka. ATO MOXeT
ObITb BbI3BAHO OLIMOKaMM CO CTOPOHbI OMepaTopa, CIOXHOCTbI0 obopyaoBaHus (kak cnedcTeue, HecnoCobHOCTb
Yyenoseka BbINOMHUTL HeobXxoAuMMble AEVCTBUS B KPUTUYECKMX CUTyaumsx), onacHocTobio obopyposaHus (CBY
N3Ny4YeHun, cTaTMyeckoe aNeKTpnYecTBo, WyM, Bubpaumu) u T7.4. MNMpu paboTte ¢ BaKyyMHbIMK YCTaHOBKaMu, Tuna Atis
500 (pucyHok 1), KoTOpble NpeAHasHaveHbl ANS HaHeCEeHWs MeTanfMYyeckux MOKPbITUA MEeTOAOM MarHeTPOHHOro
HanbINeHnsi, Hambonee onacHbIM ANs YernoBeka siBnsieTca Bo3genctane CBY-uanydyeHus. [na cpaBHeHUs, B 3TON
yCTaHOBKEe [ANs HaHeCeHWss OCHOBHOrO MeTannuMyeckoro Ccros B Kamepe YycCTaHaBnuBawTCcs 4 marHetpoHa
MOCTOSIHHOIO ToKa. B 0BbI4HOM MWKPOBOMHOBOW MeYn, KOTOpas UMeeTCs y MHOMMX Ha KyxHe, paboTaeT BCero nuib
O[MH, HO OH cnocobeH reHepupoBaTh 3NEKTPOMAarHUTHbIE BOSHbI MOLHOCTLI0 okoro 800 BT u yactoTom 2450 My,

Mocneacteus CBY-n3nyyeHns npossnsaTca:  YrHETEeHMEM U UCTOLUEHWEM  MPOLIeCCOB  HEPBHOW U
3HAOKPUHHOW perynauumn; casuramu B obmeHe BellecTB, YrHETeHWeM CUMHTETUYECKMX MPOLIECCOB; CHUDKEHWEM

Hecneundgpuyeckom PEe3nUCTEHTHOCTMN
JABYCTOPOHHEE (conpoTtuBnsiemocT), ocnabneHneMm UMMYHHbIX
HAHECEHUE NPOLIECCOB; CHUKEHMEM adanTaumn K dhaktopam
oKpy>KatoLLen cpeabl. Cnencrterem
nepey1crneHHoro 6yayT: noBbILLEHNEe

3aboneBaemocTn  (0o6Lien,  MHMEKLNOHHOWN,
comaTtuyeckoin), nNpemMopobuaHbleE  COCTOAHMS;

oTdroweHve UMetoLLIMXCSA XPOHUYECKNX
3aboneBaHuii; pyHKLMOHamNbHbIE PacCcTponcTBa
B cepaeyHo-cocyancTon, KPOBETBOPHOW,

reHepaTMBHOW M OpYyrMx cuctemax OpraHv3ma;
HEBPOTUYECKME  pPacCTPOMCTBA;  HapyLleHue
ropmoHanbHoro 6GanaHca, npexgeBpemMeHHoe
CTapeHue OpraHn3mMa; BO3MOXHbl OHKOre€HHbIEe
npouecchbl U oTAaneHHble MocneacTBUst cpeau
noTomcTBa, KyMynsaums NoBpeEXaaLLNX
adbchekToB, Beaywlas K CpbiBY MEXaHW3MOB
ajanTauun. Bce atn HapyLleHnst
obHapyxuBaroTCa Npu OENCTBUM CBEPXBbICOKMX
) yacTor.

PucyHok 1. BakyymHasi ycmaHoska Atis 500 Taloke Npu paboTe C TEXHONOTMYECKMMM
yCTaHOBKaM1 MMeeT MeCTO BO3OEeWCTBME anekTpocTatuyeckoro nons. Bosgerictene OCI Ha YenoBeka CBA3aHO C
npoTekaHMeM yepes Hero cnaboro Toka. [pu aToM anekTpoTpaBM He GbiBaeT. OfHako BecrneacTeue pednekTopHon
peakuuMm Ha pasgpaxeHue aHanM3aTOpoB Ha KOXE YEerloBEeK OTCTPaHSETCS OT 3apshKeHHOro Terna, YTO MOXEeT
NPUBECTU K MEXaHWYECKOW TPaBMe OT yaapa O PSiAOM PacnofioXeHHbIE 3MEMEHTbI KOHCTPYKLMIA, NageHue C BbICOTh,
MCNyr ¢ BO3MOXXHOW NOTEPeEN CO3HaHNS. DnekTpocTaTMyeckoe none 60nbLWOon HAMPSXKEHHOCTU CNOCOBHO M3MEHSITb U
npepbIBaTh KNETOYHOE pa3BuTME, BbI3biBaTb KAaTapakTy C MOCNEeAYLWUM NOMYyTHEHNEM XpyCTanuka.

[Mo3TOMy OYeHb BaXHbl OEWCTBUSI MO HEOOMYLUEHUIO WM YMEHbLUEHWUK HeraTtuBHOro Bo3gencTteus CBY-
U3NYyYEeHUS N SMEKTPOCTATUYECKOrO MOSS, Tak Kak «300pOBbe» MNPEeAnpUATMS HanpsMyto 3aBUCUT OT 340POBbSA
nepcoHana.

CnncoK MCnonb30BaHHbIX UCTOYHMKOB:
4. MuxHiok T.®. OxpaHa Tpyaa. YuebHuk, MH.: « UBL, Mun®uHa », 2009. — 365 c.
5. BakyymHoe obopynoBaHue [SnekTpoHHbIN pecypc http://www.izovac.com/products/atis/]
6. OnacHoe CBY opyxue [OneKTpoHHbIN pecypc http https://habrahabr.ru/post/239321/]
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KOMMNbIOTEPHAA CUCTEMA UCCINEQOBAHUA UNJTIO3UA
3PUTEJNIbHOIO BOCIPUATUA

Bernopycckuli eocydapcmeeHHbIl yHU8epcumem uHhopMamuku U paduoaneKmpoHUKU
2. MuHck, Pecnybnuka benapycb

CuHuua O.B.

Llynetiko U.I. — GoyeHm, K. ncuxosn. HayK

Llenbio paboTbl siBNsieTcss pa3paboTka NpOrpaMMHOrO KOMMfekca, npefHa3HayYeHHoro Aris NpoBeAeHUs
3KCMEePMMEHTANBbHOrO UCCNEAOBaHUS 2-X BUOOB WIIIO3UA 3pUTENBHOMO BOCMPUSTUS: FEOMETPUYECKON WNMO3nNn
Mionnepa-Jlaiepa n nnn3num ycTaHoBKMW.

Ha akpaHe awcnnest ucnbITyeMoMy MpeabsiBNSAOTCA OBa 00bekTa, KOoTopble Heobxoaumo cpaBHWUTL. B
Kaxxgom onbiTe BbinonHsetTcs N npeabasneHun. MNpu atom BennuuHa N 3agaeTca B HAacTpPOWMKax ONbiTa M MOXET
nameHatbcs ot 10 go 30.MapameTpbl Habopa (KONNMYECTBO CTUMYIIOB U UX TWUM) OCTAOTCA HEM3MEHHBIMU B KaXAOM
onbiTe.

Bpems akcnosuummn B ogHMX onbiTax HEOrpaHNUYeHHoe, B ApYrux — UKCMPOBAHHOE U 3a4aeTCcs B HAacCTporikax
onbiTa. Bo Bcex onbiTax kaxabll o4epeHon CTUMYN nNpeabaBnseTca Yepes 2 - 5 ¢ nocne BBoAa paHee CYNTaHHOrO.
3agava MCcnbITyeMOro B KaXxaoM criydae cuntaTb C 9KpaHa NpeabsaBeHHbIN HAbop 06BbEKTOB 1 CPaBHUTB UX MEXAY
coboii. [Mpn aToM n3MepsaeTCcs U perucTpupyeTcs B NPOTOKOMNE TOYHOCTb CPaBHEHWS.

PaboTa BkntovaeT 2 onbiTa, B KaX40M U3 KOTOPbIX peLIaeTCsi CBOS MccrnefoBaTenbckas 3agava.

W OnbIT N21 = b

MHCTpUYkLMA

MNepenevras cpeaHWi KNWH ENPAED MW EAEED C NOMOWLID MBWKW, pA3AENHTE
OTpEe30K HA ABE paeHue YacT. lng 6onee TOUHON HACTPOMKH MOXHO
MCMNONL30EATE KHOMKKW, PACNONOXEHHE N0 GOKaM.

lMNocTapaiiTeck BHNOANHWTE 3AA8HHE KAk MoxHo TouHee! Korna espaeHWBaHue
6YyneT coenaHo. WeNnKkHUTe KHonky "Beon®.

Craryc
Pestir patore: JxcnepumMeHT
Ocranoce MonemaHue : 29

£ ( ) >

PucyHok 1 - Paboyee okHo onbiTa 1

I'IporpaMMHaﬂ YacTb KOMMJIEeKCa No uccriegoBaHuo MNNo3nn 3PUTENBHOIO BOCNPUATUA co3gaHa C NOMOLLbIO
cpegnpl paspaboTku Microsoft Visual Studio 2013 Ha a3bike nporpammupoBaHuns C#.

Pa3pabatbiBaeMblii TporpaMMHO-annapaTHblii KOMMNEKC UCMONb30BaH Kak B UCCIedoBaTENbCKUX LEensx Ans
N3yYeHWs1 YCIOBWIA BO3HUKHOBEHMSI UMNIO3WIA 3pUTENBHOIO BOCMPUSITUS, Tak 1 B 06pa3oBaTenbHbIX LiENsX B Ka4ecTBe
nabopaTtopHoit paboTbl No AucuunnuHe «cmxonorus BOCAPUSITUS UHpopMaLmmny.

Cnncok NCMonb30BaHHbIX UCTOYHUKOB!
1. UWynewko W.T. Mcuxonorusi Bocnpusitus U nepepaboTku nHdopmauum: nabopatopHbliin npakTukym - Muxck: BI'YWUP, 2008.
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AHAJIN3 MPO®ECCUOHAJIbBHOIO U JINYHOCTHOIO
CAMOONPEAENEHUA

Benopycckuli 2ocydapcmeeHHbIl yHU8epcumem UuHpopMamuku U paduosanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Ckpebkosa O.A.
UeaHosa E.C. — accucmeHm kagpedpbi NMud

Llenb paboTbl - aHanu3 npodeccuoHansHOro 1 IMYHOCTHOrO CamoonpeaenerHunsi, UX 0COGEHHOCTM 1 BNUSIHNE
Apyr Ha Apyra.

Tema wnccnemoBaHuWst akTyanbHa, Bedb BblIOop Oyayllen npodeccun — OOHO W3 BaXKHEWLUMX PELLEHWHN,
KOTOpOEe COBeplUaeT YenoBeKk B CBOeW Xu3Hu. [lo nopcyeTam amepurKaHCKMX Y4YeHblX, NpaBWUIbHbIA  BbIGOp
npodeccuu B 2-2,5 pasa ymeHbLUaeT TeKydecTb KaapoB, Ha 10-15% yBenuunBaeT Npou3BOAMTENLHOCTL Tpyda U B
1,5-2 pa3a ymeHbLUAeT CTOMMOCTb 00y4eHNs Kagpam.

lMpodeccrmoHanbHOe camoonpegeneHve paccMaTpuMBaeTCsl Kak — CINOXHbIA - AMHAMUYECKUA  npouece
(hOPMMPOBaHUS NIMYHOCTHI CUCTEMbI CBOMX OCHOBOMOSAratoLLMX OTHOLLEHWUIA K NPOGECCUOHANbLHO-TPYAOBON cpeae,
pasBUTUS M camopeanu3auum [OyXOBHbIX U (PU3NYECKUX BO3MOXHOCTEN, (HOPMUPOBaAHUA WM afeKBaTHbIX
npodeccroHarnbHbIi HAMEePEHWIA U MaHOB, peanucTnyeckoro obpasa cebs kak npodeccuoHana.

MccnenosaHne npogeccrMoHanbHOro M NMYHOCTHOTO CaMOoOMNpeaerneHns NpPOBOAMIIOCh cpean CTyAeHToB 5
Kypca benopycckoro rocygapCTBEHHOro yHuBepcuteTa WHOPMaTUKUM WM PagvMO3NEKTPOHWKA  CreumanbHOCTU
TexHnyeckoe obecneyeHne 6Oe3onacHocTn. B xome o6ydeHuss cTygeHTbl nmonyvanu  3HaHus B obnacTtu
WHdOpPMaLMoHHON 6e3onacHOCTU 1 NPOEKTUPOBaHNsSt cucteM obecneveHns 6e3onacHoOCTu.

B xoae uccnenoBaHust 6bivM UCNONb30BaHbl TP OCHOBHBLIE METOAMKMU:

- onpochuk J1.A. Moeaium (B moandumkaumm [.B. PesankuHoil) - ucnonbsosancsa Ans onpegeneHvs
npodeccroHarnbHbIX CKITOHHOCTEN 1 nokasan cneayowmin pesyneTtatbl (PUCYHOK 1):

CKNOHHOCTL K

nnaHoBo-
3KOHOMUYECKUM CknoHHoOCTb k paboTte
BUAaM OeATENbHOCTH ¢ nioAbMM
1% 17%

CKMNOHHOCTL K
3KCTPEeManeHbIM
BUAaM OeATenbHOCTU

1% CKMOHHOCTD K
ncenegoBarenbeKoi
LeATeNbHOCTH

6%

CKNOHHOCTL K

3CNeTU4ecKoit

LeaTenbHOCTH
11%

Puc. 1 — AHanua npodeccuoHarnbHbIX CKITOHHOCTEN

- Tect [k.l'onnaHaa - npMMeHsAncsa ans aHanusa npodeccnoHanbHOro camoonpeaeneHus (PUCYHOK 2):
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ApPTUCTAYSCKWIA TUR
11%

PaynoranueTyeckuia
™n
11%

KoHBeHYnansHbIit
™n
6%

Puc. 2 — MeToaunka npodeccuoHanbHOro camoonpeaeneHnst

- meToauka P.B. OBuyapoBoii «MoTuBbI BbiGOpa Npodeccumn» - Ans NOHUMAaHUS OCHOBHbIX MOTMBOB, KOTOpbIE
PYKOBOZCTBOBaNMCh Npu BbIGOPE Npodeccum onpoLleHHbIe PeCNOHAEHTbI (PUCYHOK 3):

Pwuc. 3 — MoTtuBbl BbIGopa npodeccum

CornacHo nomnyYeHHbIM AaHHbIM, CKITOHHOCTb K MPaKTUYeCKon AesTernbHOCTU npossuno 44% pecnoHAEeHTOB.
TeopeTuyeckn OHM MOryT BMosfiHe KOMGOPTHO YyBCTBOBaTb cebs1, paboTas no BbibpaHHOW cneumanbHocTu. OgHako,
Kpyr npodeccuii B 3Ton ob6nactu AocTaToqHo WKpoK. [oaTomy Ans NnpoBefeHMs Y3KOro aHanusa Obin ucnonb3oBaH
Tect [x. MonnaHpga. BbibpaHHas pecnoHZeHTamMu Npodeccusi OTHOCUTCA K PeanMcTM4eckoMmy TuMy JUYHOCTW.
CornacHo nony4yeHHbIM AaHHBIM eMy COOTBETCTBYET ToNnbko 11% onpoLueHHbIX. BonbMHCTBO pecnoHAEeHTOB — 3TO
nan npeanpuMMYnBOro U MHTENEKTYarnbHOro Tunam.

BaknounTenbHas MeToAmKa Nnomorna NoHsiTb MOTUBBI, KOTOPLIMU PYKOBOACTBOBaNMCh GyayLine BbIMYyCKHUKM
npu Bbibope npodeccun. [aHHble nokasanu, Y4TO OHM Bbibupanu Oyayulyio Npodeccuio No CBOMM BHYTPEHHUM
VMHAMBMAYANbHO 3HAYMMbIM MOTMBAM M paccunTbiBany Ha ux passutue. OQHaKo, Ha 3TOT BbIOOP CUNBHO NOBMAUANN:
aBTOpPUTET pPOAMWTENEN, POLACTBEHHUKOB, LWKOJMbHBIX YYMTENEen W CBEPCTHUKOB. MMeno mecto He [0 KoHua
OCO3HaHHOE NPEACTaBMNEHNS O CBOMX BHYTPUIUYHOCTHBIX CKITOHHOCTSIX U BbIOMpaeMoli crneumanbHOCTY.

[poBegeHHble wccregoBaHUSA Mokasanu, 4TO npaktudeckn y 90% pecnoHOEHTOB BHYTPUNUYHOCTHbIE
XapaKkTepuCTUKN He COOTBETCTBYIOT npodheccroHanbsHOMy camoonpegeneHuto. MHorne pecnoHaeHTbl okasanucb He
B COCTOSIHUM COOTHECTM NpeabsBnseMble To Ui nHol cdepol npodeccnoHanbHoN aesTenbHOCTM TpeboBaHUs co
CBOEWN MHAMBUAYANBHOCTbBHO.

BbINyCKHUKM MpaKkTU4EeCKN He MMET NPeACTaBEHNS O NMCUXONOrMYecKMX 0COBEHHOCTAX NPOEeCCNOHanbHOro
camoonpegeneHusl, a Beab 3TOT MPOLIECC BKIOYaeT B cebsa: pasBuTne CaMoCO3HaHUS, hOpPMMPOBaHNE CUCTEMbI
LEHHOCTHBIX OPUEHTauun, MOL4ENMPOBaHNe CBOero Gyayliero, NOCTPOEHME STANoHOB B BuAE maeanbHoro obpasa
npodeccroHana.

BesycnoBHo, MOXHO BblpaboTaTk B cebe Heobxoammble Ans NpodeCcCMoHanbLHOM AeATENbHOCTU KayecTsa, HO
4YacTo 3TO MPUBOAUT K YLLEMIIEHUIO KaKMX-TO HEMOBTOPUMBIX CKMOHHOCTEN U 0COBEHHOCTEN NIMYHOCTU M XapakTepa.
A HecooTBeTCTBME B OyayliemM BHYTPUITUYHOCTHOW M MNPOCPeCCMOHanbHOW HanpaBleHHOCTM MOXET NPUBECTU K
ObICTPOMY 3MOUMOHANBLHOMY BBLIFOPAHUIO U Jaxe K BHYTPUITMYHOCTHOMY KOHCIMKTY, KOTOpble OTpuuatenbHO
CKa3bIBalOTCSA Kak Ha MCUXONOrm4eckom komdopTe, Tak 1 hn3M4ecKOM 340POBbE YENOBEKA.

Cn1CoK MCMNonb30BaHHbIX UCTOYHMKOB:
1. Knumos E.A. lMNcuxonorus npodeccroHansHOro camoonpenenenus: Yueb. nocobue ans By3os. - M.: Akagemus, 2004. — 304 c.
2. Mwutuna J1.M., bpeHpakoBa J1.B., BaukoB W.B. n pgp. lNcuxonornyeckoe conpoBoxaeHve Bblbopa npodeccun: HayyHo -
MeToauyeckoe nocobue / nog pen. MutuHoi J1.M.. M.: Bubnuoteka ncuxonora, 2013. — 181 c.

3. Tyrybanuna H.B. TBos 6yaywias npodpeccus: CoopHuk TecToB no npodopueHTtaumm. — M.: bubnvoreka BbinyckHuka, 2015. —
288 c.
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WHTEPAKTUBHOE BEB-INPUNOXEHUE
C UCNOJNb30BAHMEM ®PEMMBOPKA DJANGO

Bernopycckuti 2ocyGapcmeeHHbIl yHUsepcumem uHghopmMamuku U paduo3riekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Cnykux C.B.
Kpuwmonosa E.A. — doueHm, kaHOuGam mexHU4eCcKUx HayK

Llenbto paGoThl siBNseTca paspaboTka MHTePaKTVBHOIO BEG-NPUIOXKEHUSI C UCMONb3oBaHWe (penMBopKa
Django. [laHHOe NpunoxeHne No3BoNSiET: NyGMKOBaTb HOBOCTHbIE 3aMWCU Ha pasfiMyHbie TeMbl, KOMMEHTUPOBaTb
3anucK, OCyLLEeCTBNSATb NyGnvKauMio HOBOCTHLIX 3anuceil B couuanbHble CeTu, oTMeYaTb HauGonee WHTepecHble
3anucy, perucTpypoBaTtb M MPOBOAMTL MOAEPaLMio Mosfib3oBaTenein, MoaepupoBaTb MyGIIMKYEMbIA KOHTEHT W
nonb3oBaTtenbckue 3anucu.  [aHHbIl NPOEKT SBMSETCH NEerkoBecHbIM aHanoroM APYrMX CUCTeM KOHTPOns
COLEPKUMOTO.

3anpoc AaHHbIX

View ™ Model

q
OGHDBHBHMB MOAENK B

COOTBETCTBWKM G AEBMCTBHUAMIN
nonb3oBartend

OTI'IFIEIBKEI AaHHbIX

Bbizos metonos
KOHTponnepa

——p»{ Controller

PucyHok 1- MVC nammepH.

MHTepdenc npunoxeHnss BbINOMHEH C WCNOMb30BaHNEM CSS-dpenmsopka Foundation. [OaHHbIn
PpEMBOPK MCMONb3yeTcs AN ynpolleHus paboTbl C BEPCTKOW CTpaHWL, ObICTPOTbI pa3paboTkMm M UCKIHOYEHUsI
MaKCMMarnbHO BO3MOXHOro Yncna owmnbok BEPCTKM (NMpobnemMbl COBMECTMMOCTM pasfnnyHbIX Bepcuin Gpay3epoB u T.
4.). CSS-6ubnunoTekn o6bIMHO MMEIT BUA, BHELLHETO CSS-(halna, KOTOPbIN «MOAKMHYaETCA» K MPOEKTY B 3arofioBOKe
BeG-cTpaHuupl. Jlorvka Beb-npunoxeHust BbiNoMHEHa C ucnonb3oBaHueMm Beb6-dperimBopka Django — cBobogHoro
nporpaMMHOro kapkaca Aans Be6-npunoxeHuii Ha s3eike Python, ncnonb3aytowmin wabnoH npoektuposaHusa MVC.

Cant Ha Django cTpouTcs M3 OOHOIO MMM HECKONbKUX MPUITOXEHWN, KOTOpble peKkoMeHAyeTcs Aenatb
OTYYXKOAEMbIMW W1 MOAKMIOYaEMbIMU. OTO OOHO W3 CYLLECTBEHHbIX apXUTEKTYPHbIX OTNNYMIA 9TOro Kapkaca OT
HekoTopbix Apyrmx. ObpaboTtunkn URL B Django KOHMUIypupyloTCa SBHO MPU MOMOLLM PErynsipHbIX BbIpaXXEHUN, a
He BbIBOAATCS aBTOMaTWYECKM M3 CTPYKTYypbl Moaenen koHTponnepoB. [ns pabotbl ¢ 6a3on AaHHbix Django
ucnonbayet cobctBeHHbIn ORM (Object Relation Model), B koTopoM Mofenb AaHHbIX OMNUCLIBAETCS Knaccamu
Python, n no Heln reHepupyeTcs cxema 06a3bl AaHHbIX. Apxutektypa Django noxoxa Ha naTtrepH «Mopenb-
Mpenctaenenune-Kontponnep» (MVC). KoHTponnep knaccudeckon mogenu MVC npumepHO COOTBETCTBYET YPOBHIO,
koTopbii B Django HasbiBaetcs [NpenctaBnenve (aHrn. View), a npeseHTauuoHHas norvka [lpencrtaBnenusi
peanusyetcs B Django ypoBHem LLaGnoHoB (aHrn. Template). N3-3a atoro ypoBHeByto apxutekTypy Django yacto
HasbiBaloT «Mogenb-Labnox-MNpeacraenenne» (MTV).

MepBoHayanbHaa paspaboTka Django, kak cpeactBa Ans paboTbl HOBOCTHbIX PECYpPCOB, OOCTaTOYHO
CWIMBbHO OTpasvrnacb Ha ero apxuTekType: OH NpedocTaBnsAeT psh CpeacTB, KOTOpble NMOMOralT B ObICTpPOM
paspaboTke Beb-cantoB MHpopmaLmoHHOro xapaktepa. B Django ecTb BCTPOEHHOE MpuroxeHue AN ynpasneHus
COLEPXKMMbIM, KOTOPOE MOXHO BKMOYMTL B N0OON canT, caenaHHbiin Ha Django, 1 KOTOpoe MOXET ynpasnaTb cpasy
HEeCKOMbKMMK calTamyu Ha ogHOM cepBepe. [Ons xpaHeHMs OaHHbIX MCMOMb3yeTCa KOMMakTHas BCTpavBaemast
pensiunoHHas 6Gasa paHHbIx SQLite. C ucnonb3oBaHWeM [aHHbIX WHCTPYMEHTOB, MnonyyYaeM ObiCTpoe W nerko
HacTpanBaemMoe Beb-npunoxeHve ansa pabotsl ¢ nybnvkalmei HOBOCTEN.

Cnncok MCrosb30BaHHbIX MCTOYHUKOB:

1. Django Framework Project [QnekTpoHHbIi pecypc]. Pexum goctyna: https://www.djangoproject.com/.

2. SQLite [OnekTpoHHbIN pecypc]. Pexum pgoctyna: https://www.sglite.org/.

3. Model-View-Controller [3nekTpoHHbI pecypc]. Pexum goctyna: https://ru.wikipedia.org/wiki/Model-View-Controller.
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NCNOJIb30BAHUE AHUMALIUN B ULMDOPOBbIX UHTEP®EUCAX

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Tenezo A.B.
Hasbidosckuli A.l". — kaHO. buor. Hayk, doueHm

CoseplueHcTBOBaHMe 6pay3epoB M MOOWMbHBIX MPOLLECCOPOB M03BoNseT 3PPEKTUBHO MCMONb30BaTh
TEXHOMOMMM aHuMauun B uHTepdencax. VIcnonb3oBaHne aHMMauuu ynyylaeT 3ProHOMUYECKUe XapaKTepUCTUKM
MHTepdenca.

Ons  addeKTMBHOrO (PYHKUMOHMPOBAHUSA UWHTepderca HeobXoaMMbl MWUKPOB3aUMOAENCTBUS — T.e.
HebonblMe Bu3yanbHble YMyyleHUs (Hanpumep — aHuMauus, 3BYK M Ap.), HanpasBfeHHble Ha MoBbIEeHne
adhpeKkTMBHOCTM B3aumopencTeus ¢ nonb3osatenem. OHM MoOryT ObiTb CBSi3aHbl C 3aBepLUEHVMEM ornepauuu,
BbIOOPOM BMeMeHTa MNn BbI3OBOM BCMNMbIBAKOLWEro COOOLWEHNs. 3TW B3aMMOOEWCTBUA Mano3aMeTHbl, HO OHM
ABNATCA OTANYUTENBHOW YEPTON NPOAYKTA U aKLEHTUPYIOT BHUMaHWE Ha HYXXHOM anemeHTe. [1pn nomoLum M1Kpo-
aHMMaL My Nonb3oBaTento NPoLLe NOHSATb epapXnYecKyto CTPYKTYPY MHTepderica, MOCKOMbKY OH BUAWUT SNEMEeHThI B
KOHTeKcTe. 370 cosgaeT dokyc. [Monb3oBaTenb NOHMMAET KaXayto onepauuio, NOTOMY YTO HanpsMyto BUAMT, Kak oHa
npoucxoauT. MukpoB3anMogencTBnss MOryT ObiTb MCMONb30BaHbl B KavecTBe cwrHana, 4Tobbl nobyauTtb
nonb3oBaTens K AENCTBUIO BO BPEMS BbINOMHEHUSA 3adayM — Hanpumep, npu perynupoBaHnyM HacTpoek — MU
CO30al0T MarneHbKUn KycOoYek KOHTEHTa, Hanpumep, BChnbiBawlwiee coobuweHve. lMNpunoxeHns addekTUBHbIMK
MUWKPOB3aMMOLENCTBUAMN XapakTepusyTca nonb3oBatensMm kak bonee npocTble, MHTEPECHbIE 1 yBreKaTenbHbIe.

Llenb — oueHka cTeneHn aproHOMMYHOCTU MHTEpdIerica, Kak C aHMMaunen, Tak U B ee OTCYTCTBHE.

Ona  OueHKNn SProHOMMYHOCTM LMMPOBOrO MHTepdenca Obln MCMONb30BaH KPUTEPUA  BPEMEHM,
3aTpa4yMBaeMOro Ha BbIMOMHEHWe 3a4auyum, NOCTaBMEeHHOW nepes UCMbITyeMblM (Hanpyumep, npoLeaypbl COBEPLUEHNS
MOKynkn Ha cawite). NoBbllleHNe 3ProHOMUYHOCTU MHTepdelca Beb-calTa MPUBOAUT K YBENMYEHMIO CKOPOCTM
MPUHATUS PELLUEHUS U CHUXKEHMWIO Ymcna ownbok npu pabote n HUM. 3TO hopMUpyeT XOPOLUMIA MOSIb30BaTENbCKUIA
OMbIT, YTO XOPOLLO CKa3biBaeTCA Ha 9KOHOMUYECKOM acnekTe. bbino BbINONHEHO 3KCNepMMeHTanbHoe uccneaoBaHne
npouegypbl  COBeplUeHMs  nonb3oBaTenemM MOKynkn Ha cante. OBBLEKTOM  MCCrefaoBaHus — ABMRANCH
cpegHecTaTMCTUYECKU nonb3oBaTenb WHTepHeT-mara3vHa. [lepeg wcnbiTyembiMM Obina nocTaeBneHa 3ajada
COBEepLUEHMS MOKYNKW Npu MOMOLLM carTa B ABYX cnydasax: 1) B yCNnoBusiX NPUCYTCTBUS aHMMaLUWM Ha cante 1 2) B
OTCYTCTBME aHMMauun. AHanu3 pesynbTaToB MCCNefoBaHWA NO3BONWUMA YCTAHOBWUTL, YTO B Crlydae MCMoNb30BaHuA
aHMMauun Ha canTte, 3aTpaTbl BPEMEHW Ha pelueHWe MOCTaBfEeHHOW 3a4ayn Obinu CyLECTBEHHO MEHbLUEe, YeM B
cry4yae OTCYTCTBMS aHMMaLumMKn Ha canTe. B cpegHem mcnbiTyemble 3atpadmsany ot 30 ¢ 40 1 MWUH Ha MOUCK KOP3WHBI,
nocne gobasneHns Tyaa ToBapa, Ha cante 6e3 Mcnonb3oBaHUs aHMMaummn. Torga Kak B OfblTe C UCMOoSIb30BaHWEM
aHVMaLuun, Bpems 3HauYnTeNnbHO COKPaTMIoCh, B cpeaHem okoro 1 ¢. PedynbTaThl npeacTaBneHbl Ha pucyHke 1.

t, c
50
40
30
20
10

0

C aHMMaLuen bes aHMmauuu

PucyHok 1 — PesynbTaTthl nccnegoBaHui

Takum o6pa3om, pe3dynbTaTtbl UCCre0BaHUS YKa3blBalOT Ha NOBbILLIEHNE 3PrOHOMWYHOCTY calTa Ans Npoaax
nyTemM NpMMEHEHNs1 aHUMaLMKn, KOTOpoe NO3BOSSIET NOMNb30BaTENO ObICTPEE HAXOAUTL HEOOXOAUMYIO MHCPOPMALIMIO
Ha akpaHe. OTO cnocobCcTBYET NOBbILLIEHUIO 3(EKTUBHOCTM B3aMOLENCTBUSI NONb30BaTENS C LIMPOBbLIM
MHTepdencom.

Cnuncok Mcnonb30BaHHbLIX CTOYHUKOB:
1. KoHuapeHko ®. [QnekTpoHHbIn pecypc]/ @. KoHuapeHko // Pexxum goctyna : URL : https://ve.ru/p/ui-no-disney
2. Amit Daliot [OnekTpoHHbIn pecypc)/ Amit Daliot// Pexvm

poctyna: URL : https://www.smashingmagazine.com/2015/05/functional-ux-design-animations/
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ABTOMATU3NPOBAHHAA NH®OPMALIOHHO-
NMPON3BOAOCTBEHHAA CUCTEMA
YYETA UHBEHTAPA

Benopycckutl 2ocy0apcmeeHHbIl yHUsepcumem uHgOpMamuKku U paduo3neKmpOoHUKU
2. MuHck, Pecnybnuka benapych

L{exaHosu4 M.B.
Kasak T.B. - npogheccop, 0-p ricuxos. HayK

Llencto paboTbl sBRseTcs paspaboTka aBTOMATU3MPOBAHHOW WHGOPMAaLMOHHO-NPOMU3BOACTBEHHOM
CUCTeMbl Yy4eTa WHBEHTapsa, KOoTopad no3BONAeT XpaHUTb 6onbLIoe KONMM4ecTBO OaHHbIX [o]¢} MHBEHTape,
HenocpencTtBeHHO ucnonb3dyemMblX Ha npeanpuaTtun. ,D,aHHaFl cuctemMa no3BonaeTt ,D,OﬁaBJ'IﬂTb, penakTnposaTthb,
N3MEHATb 3anncu, nNpoBepATb KOPPEKTHOCTbL BBEAEHHbIX OaHHbIX. Ob6ecne4vnBaeT YMeHblUeHne 3atpaTt py4yHOoro
BedeHus 6a3bl, Harpy3ky Ha YenoBeka, obecneunBatoLLero BegeHne gaHHou 6asbl.

MODEL
UPDATES MANIPULATES
VIEW CONTROLLER

N\ Ve
\%%r &
3
N /
USER

PucyHok 1 - lLabnoH npoekTnpoBaHus

MHTepdenc paspabotaH ¢ nomowbio JavaScript cdperimBopka - Ext JS (Sencha Ext JS). Onsa pabGotbl
cucTembl 6bin paspaboTaH Beb-cepBep Ha 0GBHEKTHO-OPUEHTUPOBAHHOM A3bIKE MPOrpamMmmMmnpoBaHns Java.

Ons paspabotkm cuctembl ucnonb3oyetcs MVC (Model-View-Controller) cxema. [aHHaa cxema
nogpasymeBaeT WCMONb30BaHWE HECKONMbKMX LWABNoOHOB MPOEKTMPOBAHMA, C MOMOLLBI  KOTOpPbIX MoAenb
NPUIOXEHNUs], NMONb30BaTENbCKUA MHTEPMENC N B3aNMOAENCTBME C NONb30BaTENEM pasferneHbl Ha TPpU OTAENbHbIX
KOMMOHEHTa TakuMm o6pasom, 4ToObl MoAMdMKaLMA OAHOr0 KOMMOHEHTa MWHUMAarbHO OKa3biBana BMVSHWME Ha
ocTarnbHble.

OcHoBHasi Uenb TakoW CXeMbl COCTOWUT B OTAeneHun OusHec-rnorvku (Mogenu) oT ee BM3yanu3auuu
(npeactaBnennsn, Buaa). [pyv TakoM pasgeneHWn MoBbILWAeTCss BO3MOXHOCTb MOBTOPHOMO  MCMOMb30BaHUS
(meToponorus, NpUMeHsieMas As COKpalleHust Tpyao3aTpar npu pa3paboTke COXHbIX CUCTEM.)

[nsa xpaHeHWs AaHHbIX ncnonb3yetcsd 6a3a gaHHbix MySQL. K ocHoBHbIM nitocam MySQL MOXHO OTHECTM
BbICOKYIO CKOPOCTb paboTbl, ObiIcTpoTy 06paboTkM [AaHHbIX W ONTMMAanbHYl HadexHocTb. Tak xe CYB[
pacnpocTpaHseTca 6ecnnatHo n npeacTtaBnseT cobow nporpammMHoe obecneyeHne C OTKPbITbIM KOAOM, MO3TOMY
MOXHO M3MEHSITb U MoancmumMpoBaTh Kog.

Takum obpasom, B xoae paboTbl co3faHa aBTOMAaTU3MPOBAHHAs WHGOPMAaLMOHHO-MPOM3BOACTBEHHANA
cuctema ydveta uHBeHTapsi. Cuctema HanucaHa ¢ nomouwbio penmBopka JavaScript Ext JS, Java, c
unone3oBaHnem CYB MySQL.

CnncoK UCMoNb30BaHHbIX MCTOYHMKOB:

1. Model-View-Controller [QnekTpoHHbIi pecypc]. Pexxum goctyna: https://ru.wikipedia.org/wiki/Model-View-Controller.

2. TlosTOpHOE MCnonb30BaHne Koga [OnekTpoHHI pecypc]. Pexvm pocrtyna:
https://ru.wikipedia.org/wiki/[loBTOpHOE uncnonb3oBaHve KoAa.

3. MySQL [OnekTpoHHbIN pecypc]. Pexum goctyna: https://www.mysgl.com.
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AHanun3s ocobeHHocTen pacnpocTpaHeHus Ultra HD B PB.

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem UuHhopMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

Llabarney M.P., [ly6osuk .C.
lon4yapuk E.B. - Mazucmp mexH. HayK, accucmeHm kaghedpbl UMud

Llenb uccnegoBaHus: cpaBHUTENbHbBIA aHann3 NPOTOKOMOB paspelleHna akpaHa Ultra HD n FULL HD,
BO3MOXHOCTb BHeapeHus Ultra HD B Pecnybnuke Benapyce.

Ultra HD — 310 paspelueHne akpaHa CBEPXBbICOKOW TOYHOCTW, COOTBETCTBYylOLWMA cTaHgapTy Rec. 2020,
npuxoasLwmii Ha cmeHy ctaHgapTy Rec. 709 (FULL HD), Tak e u3BecTHbIV nog Ha3BaHuem 4k. B nocneagHee Bpems
Ultra HD ctano ogHuMm M3 cambiX NOMynsipHbIX TPeHAoB Ha pbiHke. Ewé B 2013 rogy Sumsung u LG, Havanu
BbiNyckaTb MoAenu TeneBu3opoB C Takum paspeweHveM. OpHako BCe Takue Mogenu Mcnonb3oBanu uHtepdenc
ana nepegayn usobpaxenns HDMI Bepcum 1.4, Ha TOT MOMEHT nocrnegHen u3 cyulecTBywowmx. [lo ceBoum
xapaktepuctukam HDMI 1.4 He cnocobeH adhdhekTMBHO nepepasaTh BUAeOMHOpMauuio, KoTopas npeaHasHadeHa
no ctaHgapty Rec. 2020. OTctoga MOXHO cAenaTtb BbIBOA, YTO CTaHAapT, pernameHTupytowmin kavectso Ultra HD
n30bpaxeHns Ha [aHHbIX MOJensx He BbINonHAncsa. HekoTopoe Bpemsa cnycTs Obina BbinylleHa HoBasi
cneundukauma gns HDMI sepcun 2.0, ¢ MOMOLLBIO KOTOPOW CTano BO3MOXHO MOSIHOLEHHO peanu3oBaTb CTaHOapT
Ultra HD B HOBbIX MOAENAX TENEBU3OPOB.

Hosbin ctanaapT Rec. 2020 nogpasymeBaeT crnegylowme xapaktepucTukm msobpaxenusa [1]: paspelueHue
3840 x 2160 (4K) nnu 7680 x 4320 (8K) nukcenen; 10/12-6utHas rnybuHa uBeTa Ha Kaxgbli KaHarn; uBeToBas
cybavckpetunsauma 4:2:0, 4:2:2 wnm 4:4:4; nporpeccuBHaa passeptka 60—120 kagpoB B CeKyHAy; LUMPOKWN
useToBou oxBaTt Rec. 2020 (75,8% ot npocTtpaHctea CIE 1931).

CpaBHuM 310 C 3HayeHusmu HbiHewHero FULL HD (Rec. 709): paspewenue 1280 x 720 (HD) wnn 1920 x
1080 (FULL HD) nukcenew; 8-butHas rnybvHa UBeTa Ha Kaxabli KaHan; uBetoBas cybaunckpetusauusa 4:2:0;
nporpeccuBHas pa3sepTtka Ao 60 kagpoB B cekyHAy; LBeToBo oxeaTt Rec. 709 (35,9% ot npoctpaHcTBa CIE 1931).
[aHHble BbilLenepeyncrneHHblx CTaH4apToB NpuBeAeHbl B Tabnuue 1.

Tabnuua 1.
MapameTpsbl EavHnua Ultra HD FULL HD
M3MepeHus Rec. 2020 Rec. 709
Paspeluexne nuKcenb 3840 x 2160 (4K); 1280 x 720 (HD);
7680 x 4320 (8K) 1920 x 1080 (FULL HD)
my6uHa uBeTa Ha out 10/12 8
KaXXObIV KaHan
LiBeToBas COOTHOLLEHME 4:2:0, 4:2:0
cybanckpeTusaums Mexay Tpems 4:2:2
yactamm X:a:b 4:4:4
MporpeccuBHas KaapoB B CEKyHOY 60—120 0o 60
pasBepTka
LiseToBou oxsaT % LLIMPOKNIA
OT NpocTpaHcTBa Rec. 2020 Rec. 709
CIE 1931 (75,8%). (35,9%)

LiBeToBas cybauckpeTnsaums SBMSETCA BaXHbIM CMOCOOOM CHWMXEHWS CKOpOCTW UMdPOBOro MoToKa
BMAEOAaHHbIX (UMdpoBoe cxatue BuaeouHdopmauun). CTpykTypa AMcKpeTusauum curHana obosHadvaeTcs Kak
COOTHOLLEHVE Mexay Tpemsi vacTamu X:a:b (Hanpumep, 4:2:2), onucbiBalOLWMMK 4YUCIO BbIOOPOK SPKOCTHBIX U
LBETOPa3HOCTHbIX CurHamnoB. Ha npaktMke KkoaupoBaHWE U300pakeHW OCYLLECTBASIETCS  YMEHbLUEHUeM
paspeLlueHus B LIBETOPA3HOCTHbIX KaHarnax npy cCoxpaHeHnn paspeLleHns B KaHane sipKocTu.

CpaBHUB XapaKTEpUCTUKM, MOXHO caenaTb BbiBog O ToM, 4yTo Ultra HD 3HauMTenbHO Bbille MO CBOUM
xapaktepuctukam dem FULL HD. OpgHako HeoGxoouMmMo 3agyMaTtbCA O HanMuum HeobXOAMMOro KOHTEHTa [Arnis
BOCnpomn3BeneHus ero Ha takux Tenesmsopax. C 2016 roga Poccuickuin onepaTtop CryTHUKOBOrO TeneBWAEHWS
"Tpukonop" 3anyctun TpaHcnaumo Ultra HD kaHanoB, koTopble AOCTYnHbl U Ana aboHeHToB MwuHcka n obnacTw.
CneunanucTbl CNyTHUKOBOIO TeneBuaeHus komnaHum "Domica” npoBenu TecTMpoBaHME HOBOIO pecrBepa KoMMaHum
"Tpukonop", ctommoctbto 1000 EBpo, B cBsA3ke c naHenbio Samsung 4K Ultra HD [2]. o pesynbtatam
TEeCTUpoBaHMs ObiNo BLIBMEHO YTO TOMbKO OAHa Mepejada npo npupody TpaHcnMpyemasi Ha 3TOM KaHane
oTnmnyanacb no kadyectBy oT 0o6bl4HbIX HDTV TenekaHanoB, ocTanbHble Nepefadn no KavyecTBy U300paxeHus He
otnuyanucek oT HD kaHanoBs u3 Ton xe cetkn “Tpukonop”. KoHteHT Ultra HD poctatouHo gopor v gaxe KpynHble
TENEeBU3MOHHbIE KOMMaHNM He 3aKynaroT ero B 6onblunx konnyecTsax. B gaHHbIi momeHT B Pecnybnuku Benapycb
CyLLlecTBYyeT TeXHN4ecKkasi BO3MOXHOCTb MCMNOMb3oBaHUA Takoro oopmara kak Ultra HD, ogHako, aTo o4eHb Joporo.
Ecnn Ultra HD Bce Taku nonyuut Oyayuiee, TO pecuBepbl U TENEBM3OPbLI PE3KO MOAELUEBEKT U MO KayecTBy U
BO3MOXHOCTSIM ByayT nydlle Yyem npeabiaylime Mogenu.

CnncoK UCMoNb30BaHHbIX MCTOYHMKOB:
1. http://compua.com.ua/standard-rec-2020-4k-uhd-description.html
2. http://www.domica.ru/gononHuTensHo/ctatbi/109-cnyTHMKOBLIE-pecuBepbI-ultra-hd
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https://ru.wikipedia.org/wiki/%D0%AF%D1%80%D0%BA%D0%BE%D1%81%D1%82%D1%8C
http://compua.com.ua/standard-rec-2020-4k-uhd-description.html
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NMpoekTpoBKa cMcTteMbl BUAEOHaONIOAEHNA B 34aHUN

ooLWEXNTUA XKNNOro Tuna

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU

2.MuHck Pecnybnuka benapycb

lanowHukos [.A

AwuH K[ — kaH0. mexH. Hayk, dou., 3ae.kad..;

CepeHkoe B.FO. — cm. nper.

Llenbto paboTbl iBNSeTCS NPOEKTMPOBaHME CUCTEMbI BUAEOHAONIOAEHNS B 3A4aHUN OBLLEXUTUS.

B ocHoBy cuctemsbl B3aTo IP BugeoHabnogeHue. [na nocTpoeHUs cuctemsl BUaAeoHabntogeHnss OCHOBaHHOM
Ha ip kamepax Heobxoanmo ydecTb cneaytollee:[1] kamep BuAeoHabNAeHNA B CUCTEMY MOXHO MOAKMNIOYMTb CKOMb
YroAHO MHOrO, HO MPOMyCcKHasi CNoCOBGHOCTbL CeTU BCE-Taku OrpaHMyeHa, No3TOMy HemarnoBaXKHOe 3HadeHue byaet
umeTb ¢opmart 3anvcu Bugeo. B cepBepax cuctem ip BugeoHabnogeHus obs3aTenbHO Hago Y4ecTb CKOPOCTb
3anucu Ha xectku anck (HDD). B cpepHem ckopocTb 3anucu Ha coctaBnseT 50-70 Mb/s, Tak yTo ecnu kamep

MHOrO, AMCK MOXET MPOCTO He CMpaBWUTCs, MOTOMY AN yBENMYeHMss ckopocTu Heobxoammo caenatb RAID-maccus,
XenartenbHo 5-0ro ypoBHSl, CKOpPOCTb 3anvcu Bo3pacteT B 5 pa3 u BO3MOXHble cbou OyayT npegoTBpalleHsbl.
VMcnonb3oBaHa TexHoMormsa nuTaHus ip kamep no BuTon nape PoE, aTo koraa nutaHne n nHdpopmaumsa nepegatotcs
no ogHomy kabent. 3agencTBOBaHbl creunanbHble KOMMyTaTopbl € nuTaHuem PoE, k aTum noptam MOXHO
noAkntoYaTh kamepbl No TexHonorun POE n ycTporicTBa KOTOpble TPeOYIOT NUTaHWSA MO 3TON TEXHOMOMUN.

Kommyratop
' | |1 ¢ POE nutasmnem

IP xamepit | IP xamepis
—
. .
’ | Poytep
l
-
Murepnar
i 4,/'
PucyHok 1

YAANSHHOS

Cepoep sanueu

L

Paboveo MecTo oxpansl

L

Cxema cucTtembl ip BugeoHabnoaeHns npegcraeBneHa Ha pucyHke 1. [poekTupoBka yepTexen BedeTcs B

nporpamme AutoCad.

Mcnonbsyemas nutepaTtypa:
[1] PykoBogcTBo no akcnnyatauun Avigilon Control Center 5 System Integration Guide
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BNMUAHME KOH®JIUKTOB HA 3®®EKTUBHOCTb YIMPABJIEHUA
OPIrAHU3AUUEMN

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecnybnuka benapycb

LLIHeGdep B.B.
UeaHoea E.C. — accucmeHm kaghedpsb! NMud

Llenbto paboTbl ABNsSieTCA N3yveHne KOHMIMKTOB U UX BNMSAHNE Ha (DYHKLIMOHMPOBaHWE OpraHn3aumn.

MpuynHamn KoHdnukTa MoryT ObiTh: coumanbHbIl CTaTyc, MaTepuanbHble WM OYXOBHbIE LEHHOCTH,
MoparbHOe U HPaBCTBEHHOE AOCTOMHCTBO. [laHHble MPOTMBOPEYNs 4acToO COMPOBOXAAKTCA SMOLMOHAMbHBIMU
acbdekrammn: obngon, rHeBom, Npe3peHnemM, BO3MYLLLEHWEM, HErO4OBaHNEM W CTPaXOM. OMOLUK - OTAINYHBIA TOMYOK,
4YTOObI HaYaTb BUTBY 1 3apOAUTL NPOTUBOGOPCTBO.

MHorve aBTopbl, paboTalolwme B paMKax Hay4yHOro ynpasfieHus, B CBOMX TpyAax pasgensnu KoHuenuuio
Otopokpatum no Bebepy v MONMHOCTbIO nepefardT AaHHOEe OTHOLUEeHWe, yTBepXaad, YTo A006uTbCs adhdeKkTUBHON
paboTbl OpraHM3aLmMn MOXHO MPU NOMOLLM CO3AaHNS pauUMoHanNbHOW OpraHN3aLUoHHON CTPYKTYpbl ynpaenexus. Ans
Yyero HeobxoAMMO: 4eTKO CTaBUTb 3adayn u paspabaTtbiBaTb NpasBuiia B3aMMOAEWCTBUS MeXAy AOIMKHOCTHbIMM
nvuamu. Mo MX MHEHWI0 JaHHble MeXaHU3Mbl YCTPaHSIOT YCNOBWS, KOTOpPble MOryT NOCNOCO6GCTBOBaTbL MOSIBIIEHMIO
KOHpnukKTa.

O HeobxogumocTn m3beraTb KOHMNMKTOB rOBOPUMM W aBTOPbI LUKOSMbl «YeroBEeYECKNX OTHOWeEHWNy. OHu
gonyckanu, 4To Lenu OTAENbHOW NMUYHOCTW M OpraHu3auun He Bcerga CoBnagaloT M MO3TOMY KOHMNMKTbI MOryT
BO3HMKATb Mexay WTabHbIM M NMHENHbIM MEPCOHaNoM, MeXAy BO3MOXHOCTAMU W MOMHOMOYMSMW OOHOTO
COTPyAHMKa M pas3nuyHbiMK rpynnamu pykosoauTenern. C X TOYKM 3pEHUS KOHMMMWKT - 3TO He TOMbKO MNroxoe
yrpaBreHve opraHusaumen, HO W Npu3HaKk ee He3amdEKTUBHON [EATENbHOCTM, MNO3ITOMY W3 BO3HUKHOBEHMWE
HeobxoAMMO NpefoTBPaTUTL NPU NOMOLLb CO34aHWUSA XOPOLUMX B3aMMOOTHOLLUEHUA K KOMMPOPTHOrO MMKpOKnMMaTa
BHYTPW KOMnneKkTMBa.

OpHako, coBpeMeHHas MpakTuka rfokasana W [fJokasana obpartHoe. B opraHu3aumsax paxe € cambiM
adeKTNBHBIM ynpaBneHneM KOH(MMKTbI BCE paBHO BO3HWKAKOT M MyraTbCA 3TOTO HE HYXHO, BeAb OHN MUMEIT U
NOMOXWUTENbHYIO CTOPOHY.

KoH®nuKTbl OTKpbIBaOT anbTepHaTvBbl U NPOBnembl, BbISBMASIOT PasHble TOYKW 3peHWs, NpeaocTaBnsloT
AONOMNHNTENBHYIO MHOPMaLUMio, NoMoratoT rpynne paboTtate 6onee cnaxeHHO M AalOT BO3MOXHOCTb MOLENUTHCA
cBovMu Mbicnamn. ObeyxaeHne pasHoobpasHbiX TOYeK 3peHust obblMHO NMPOXoAnT A0 (PaKTUYECKOro UCMONHEHNS
NpoeKTa, MO3TOMY BO3HMKLUMIA KOHAIMKT MOXET crnocobcTBOBaTL CBOEBPEMEHHOW KOPPEKTUPOBKE obLuel cTpaTerni
ero passuTus.

BesycnoBHo, yTBepxdaTb, YTO KOHMMMKT BCErga MOMOXWTENEH — He CTOMT, HO B HEKOTOPbIX Cry4yasX OH
MOXeT MPUBECTN K OOCTUXKEHMWIO MOCTaBMEHHbIX OpraHvM3aumnen Lenen n yaoBneTBOPeHuio noTpebHocTen kaxaon
OTAENbHON MTMYHOCTU, MO3TOMY B HEKOTOPbIX BapuaHTa ero BO3HUKHOBEHWE Aaxe enaTenbHo.

Takum 06pa3om, MOXHO pas3aenuTb KOHMMWKT Ha: ANCHYHKUMOHAMbHBLIM U (OYHKUMOHanNbHbLIN. B nepeBom
criyyae OH BedeT K CHVDKEHWIO: NMYHOW YOOBIETBOPEHHOCTW, FPYNMNOBOro COTpyaHu4ecTBa M 3hdekTUBHOCTH
paboTbl opraHM3aumm, BO BTOPOM - K UX YBENNYEHUIO.

B HacTosillee BpemsA npakTvka nokasblBaeT, YTO PYyKOBOOUTENWU pasHbiX YpOBHEW He Bcerga obnapatoT
AOCTaTOYHBIMU 3HAHUSIMU O KOH(MIMKTaX, X HEraTUBHbBIX M MO3UTUBHBIX COCTaBMSAOWMX, O MYTAX paspelueHns. A
HEKOMMETEHTHOCTb B 3TOW cdpepe NPUBOAUT K CHIDKEHWIO 3EKTUBHOCTL paboThl BCeW OpraHv3aumm U co3gaét
HebNaronpuATHbIA COLManbHO-NCUXONOTMYECKUI MUKPOKNMAT.

CoupnanbHO-NCUXONOMMYECKUIA KUMAT - 9TO NCUXONOrMYECKUn HAacTPOW B Fpynne WNu KOMnekTuBe, KOTOpbIv
nokasbiBaeT: B3aUMOOTHOLLEHUS MeXAy Konneramu, xapakrep oOLeCTBEHHOro HacTPOEeHMUs, YCroBus Tpyaa 1 ero
0cobeHHOCTH, a Takke NPOECCMOHANU3M yrnpaBneHus.

BnaronpusTHeI KNMMaT NoApasymMeBaeT: pafgocTb OT obLweHus, gosepue, onTUMU3M, KOMAOPT, B3aUMHYHO
NOAAEpPXKKY, CMMMAaTUIO, OTKPbITOCTb, 3awWmMTy u 6GesonacHocTb. OH OaéT BO3MOXHOCTb MbICMUTb, TBOPUTH U
MOHMMAaTb, 4YTO 3a HeboMbLUYLO OLWMOKY He ByaeT XEcTKoro HakasaHus. HebnaronpuaTHbBIN BHOCUT CKYKY, NECCUMW3M,
CTpax HemnoHumaHue, BpaxdeOHOCTb W HeaoBepue, SBNSIETCA MPUYMHOM BO3HUMKHOBEHWS CTpecca B npolecce
rPynnoBOW UMK KONMEKTUBHOW AeATeNbHOCTY.

B 6rnaronpuaTHOM KnvMmarte fioan CTPeMATCS pa3BMBaTbCs, BKNaAbliBaTb CBOU CUMbl B COBMECTHbIN MPOAYKT, B
HebnaronpusiTHOM HaobopPOT - He XxenarT paboTaTte Ha 6naro KONMNeKTMBa 1 NPeanpUATUS.

MO>HO C yBEPEHHOCTBIO CKa3aTb, YTO 9PPEKTUBHOCTL O6LLEN AeATENBLHOCT OpraHn3aumm 3aBncuT ot bonee
cbanaHcMpoBaHHOW peanu3aumMm NMYHOCTHLIX W TPYMMNOBbIX BO3MOXHOCTEM W OT CO3[AaHWs, B TOM 4ucne
pykoBoauTenem, OnaronpusaTHOrO, YHWKanbHOTO [ANS KaXOoro KOHKPETHOW opraHu3auun, NCUXOonornyeckoro
MWKPOKNMMAaTa, KOTOpble MNPOAYKTMBHO BRusieT Ha obwume pesynbTaTel paboTbl M BAOXHOBNSET nioden Ha
AOCTWDKEHNE HOBbIX NPodeccnoHanbHbIX BbICOT.

Cnncok NCMonb30BaHHbIX UCTOYHUKOB!
1. 3urept B. PykoBoauTtb 6e3 koHdpnukTos / B. 3urept, J1. MaHr. - M.: QkoHomuka, 1990. — 337 c.
2. pywwmHa H. B. MNecuxonorus koHdnvkra / H. B. Mpuwmna — M.: Mutep, 2008. — 544 c.
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ANDROID-CMPABOYHUK OHNTAUH UTPbI

Bernopycckuti 2ocydapcmeeHHbIl yHUgepcumem UHhopMamuku U paduoanieKmpOoHUKU
2. MuHck, Pecnybnuka benapycb

LllysazuH E.O.
lMaHgunéHok A.C. - Masucmp mexH. HayK, accucmeHm

Llenbto paboTtbl siBNsieTca paspaboTka MOOUNBHOIO MPUITOXEHUA OMS OofnepauuoHHon cucTembl Android, B
KOTOpoM 6yayT cobpaHbl M npeacTaBneHbl B yaobHol dopme BCa akTyanbHas uHgopMaums o6 oHnawH urpe
«Dota2». A Takke OyaeT npenocTaBnieH BeCcb Heobxoaumbid (DyHKUMOHAN, ANsS ynpaBneHust M paboTbl ¢
NpesoCcTaBNeHHbIM MPEeAOXKEHNEM.

PaspabotaHHas cucTema npefctaBnser cobon MoGWnbHOe NPUNOXeHWEe ANs OnepauMoHHOM CUCTEMBI
Android. MobunbHoe npunoxeHne NOAcKaxeT
Kakne npeameTbl U repou NpeacTaBneHbl B
MpunoxexHne urpe. MNonb3oBaTtenb Nony4aeT BO3MOXHOCTb
npocMaTpmBaTb OCHOBHbIE XapaKTEPUCTUKM
repoeB W noapobGHoe onucaHue Kaxzoro
npeagmeTa, a Takke [06aBnATb B 3aknagku
MOHPaBMBLLMECS  CTpaHuubl. A Takke
JeAcTBUE NONb30BATENA npocmaTtpuBaTtb repoeB Mo kaTeropuam. Bce
3TO B COBOKYMHOCTU NMOMOXET Nosb3oBaTensim
| yoobHo ucnonb3oBaTb AaHHOE MPUMOXEHWe

npsiMo BO BPEMSI UIPbl 38 HE3HAKOMOTO reposi.

O6paboTka gencTenA Bca uHopmauma BHocATcA paspaboTyMKoM
NPUNoXeHus, yTO obecneunBaeT
Moaynb 1 [OCTOBEPHOCTb MHdopMaLun 7

aBTOHOMHOCTb CaMOW CUCTEMBI.

Cuctema paspaboTtaHa rubko, ¢
Mooynb N y4eTom BO3MOXHOCTH pacwmpeHus
dyHKUMOHaNa nporpaMMHOM  YacTu  npu
NOMOLLM AOMOMHUTESNBbHBIX MOAYME.

Puc. 1 — CTpykTypHas cxema nporpamMmmbi

[MporpammHas 4acTb cuctembl NpeacrasnseT cobon npunoxeHne Ansa MobuneHoro yctponctea Ha 6ase OC
Android. MNpunoxeHne co3gaHo Npu NOMOLUM COBpPEeMEHHOM cpefpbl pa3pabotkn Android Studio. daHHas cpepa
pas3paboTkn NO3BONAET NPOBEPUTL MPUMNOXEHNE Ha YCTPOMCTBaX C pa3HbiM pasmMepoM 3KpaHa M Aaxe C pasHbIMU
BepcusMu AP, Tarke umMeeT BCTPOEHHyl uHTerpaumio ¢ Github, noppepxky Heckonbkmx APK ¢ pasHbivu
DYHKUMSMU BHYTPU OAHOTO NpOeKTa U MoAyrb ONTUMU3aLmMn.

Bce AaHHble 0 reposix 3anucaHel npu nomowm SQLite. SQLite - KomnakTHas BCTpavBaemasi pensuMoHHas
6a3a gaHHbix. «BcTpavBaemas» osHadvaeT, yto SQLite He ncnonb3yeT napagurmy KNneHT-cepsBep, TO eCTb ABWMXOK
SQLite He sBnsetca oTdenbHo paboTalWwMM MPOLECcCOM, C KOTOpPbIM B3auMOAEWCTBYeT nporpamMa, a
npegocTaBnseTr 6GubnuoTeky, C KOTOPOW MNporpaMMa KOMMOHYeTCA W ABMXKOK CTAHOBUTCS COCTaBHOW YacTbio
nporpaMmsil.

MpunoxeHne 6bIN0 paspabotaHo Ha A3blke Java. JTOT A3bIK M nnatdopma Java obnagaloT BENUKONEnHon
mMacwrabvpyemocTtblo. MOXHO nerko cosgaBaTb NPWMOXEHUS ANs YCTPOWCTB C OrPaHMYEHHbIMU pecypcamu,
aganTupys nporpammHoe obecnevyeHne, M3HayanbHO HanuCaHHOe ANA HACTOMbHbLIX KOMMbIOTEPOB. BO3MOXHOCTL
6e30nacHOro BLINOMHEHWA KOAA, 3arpy>KeHHOro 4yepes ceTb, Oblna nsHayanbHO 3anoXeHa B KOHCTPyKumio Java,
MO3TOMY 3TOT A3bIk 06ecneyunBaeT BbICOKUIN ypoBeHb BesonacHocTu npu paboTe vyepes VIHTepHerT.

Cuctema umeeT yAOOHbIA M WMHTYMTMBHO MOHATHBIN WHTEPdENC, BbIMOMHEHHBIA MO BCEM KaHOHaM
«MaTepuaneHOro» amM3anHa, pekoMeHgoBaHHOro kKomnaHuen Google.

Cnncok UCMonb30BaHHbIX UCTOYHUKOB!
1. MatTepHbl NnpoekTupoBanus / b. Beiitc, K. Cbeppa, 3. ®pumeH. — CM6.: Mutep, 2011. — 656c¢.
2.  Pen, 3. Uayyaem XML / 3. Peir. — M.: Bunbsimc, 2001. — 469c.
3. SQLite B npumepax a 3agavax. YuebHoe nocobue/ L. Actaxosa, A. Tonctobpos — M: HoBoe 3HaHwue, 2002. - 176 c.
4

The Fast, Secure and Professional Java [OneKTpoHHbIN pecypc http://Wwvv.viiframework.com/]
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OLUEHKA OBLUEIN0 ®YHKUMOHAJIbHOIO COCTOAHUA YENTOBEKA
HA OCHOBE CTABUJIIOMETPUA

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

LlepbuHa H.B., Kosanesuu O.B.

Awur K.[. — kaHOudGam mexH. Hayk, doueHm
CasyeHko B.B. — kaHOuGam mexH. HayK

q)yHKLWIOHaJ'IbHoe COCTOsAAHME 4ernoBeKa — MOHATUEe, KOTOpOe BBOOUTCA ANiA XapaKTepPUCTUKU COCTOAHUA opraHusma C
beHKLl,VIFIMVI, KOTOpble Cy6'beKT BbINOJTHAET B NpoLecce pr,EI,OBOVI [EeATEeNIbHOCTU.

Lienb paboTbl — 0630p cTabrnomeTpruyeckoro nccrnegoBaHus, kak MeToaa oueHky obLero yHKLMOHANLHOro
COCTOSHUS 4ernoBeka. Kak u3BecTHo, cTabunomeTrpyss — oOAuH M3 6a30BblX METOAOB KIMHWYECKOrO U
dyHOAMEHTanbHOro Hay4yHOro HarmnpaBfeHuUsl M3BECTHOrO Kak MOCTYpOrorusi, Kotopas 3aHuMMaeTcsl U3yvYeHuewm
NpPOLECCOB COXPaHEHUs!, yNpaBreHnus 1 perynaumm 6anaHca Tena npy ero pasnuyHbiX MONOXEHUSIX U BbINOMHEHWN
OBWKEHUA B HOpMe U natomnorvu. [ns uccnegoBaHuid UCMONb3yeTcs  ChneuvanusvpoBaHHbI npubop Ans
perncrtpaummn konedaHum obwero uLeHTpa macc Tena — ctabunomeTpuyeckas nnatdopma wunu crabunomeTtp
(vHorga, ctabunorpad). CtabunomeTpuyeckasi nnatopma COCTOUT M3 OCHOBHOW MAWTbI, HA KOTOPYH W BCTaeT
NaumeHT, U (UKCMPOBAHHBIX K HEW CUMOM3MEPUTENbHBLIX AaT4YMKOB, KOTOPbIE SBMAKTCA OOHOBPEMEHHO W
3M1eMeHTaMm Onopbl. Ycunuve, Npuxoasaiweecs Ha Kaxabli AaT4yuK, NO3BONSET BblYUCNATbL NpoeKumio obLiero LeHTpa
Macc Terna Ha nnockocTb onopsl [1].

CtabvnomeTpuio pasgensiT Ha CTaTUYecKkylo U guHammuyeckyto. CtaTtmyeckas npeacTtaBneHa TectaMu Ha
paBHoBecue. [lpoBogAT wuccrnefoBaHMA Ha nnatopme C OTKPbITbIMM WM 3aKpbITbIMW rnasamy, a Takke C
ucnonb3oBaHveM Mexagy nnatcgopmor K cTornon obcnegyemMoro  pasnuuHbiX  NPEAMETOB,  YMEHbLUAKLWKMX
yCTONYMBOCTb (PONUKKM, nupamuabl M Ap.). OuHamuyeckas crtabunoMeTpuss KccrnenyeT OCHOBHYK CTOWKY B
N3MEHSIOLLMXCA BHELUHMX YCMOBMAX (MEpPEMELLEHNE M HaKMOHbI NNaTtgopMbl, OBMKEHNE OKPYXKaloLero nauveHTa
npoctpaHcTea) [1]. Mpu npoBegeHUn nccnegoBaHUK ncnonb3yeTcsa psg TecToB. Tect Pombepra ncnonb3yetca ans
KayeCTBEHHOro OnpeaerneHns M3MeHeHus nponpuopelenummn (owyLleHue MNoroXeHus yacten cobCTBEHHOro Tena
OTHOCcUTENbHO Apyr Apyra.). Mpu uccnegoBaHWM UCKNIOYAETCA BNUSHME 3pUTENbHOrO aHanusartopa. [lauweHt
coxpaHsieT BepTUKanbHOe MOonoXeHwe 3a cyeT nponpuopeuenuun. MNpu dusmonornyeckon perynsuum OCHOBHOW
CTOWMKN BenuuuHa konebaHui Tena yernoseka MeHbLUe nopora, BOCNPMHUMaeMOoro BectubynsapHeiM annapatom [2].
TpaauuMoHHBIA KNuHUYeckuin TecT Pombepra ucnonb3yeTcs ana auddepeHumansHON AMarHOCTUKU CEHCOPHOW 1
MO3XEYKOBOW aTakcuu. B oTnvumMe OT CEeHCOpPHONM aTakCMM MO3KEYKOBasi MOXET ObiTb KOMMEHCUpOBaHa U TakuM
o6pa3om He NpMBOAUT K NoTepe BanaHca B NONOXEHWMN «Ffa3a 3aKkpbITbl».

Knaccuueckass ontokMHeTudeckass npoba — MeTon uccrefoBaHus (YHKUMK 3pUTENbHO-BECTUOYNSIPHOrO
aHanusartopa, OCHOBaHHbIA Ha W3Yy4YEeHUM XapakTepa HucTarma, BO3HMKalLWero npu dQukcauuMm B3rnsga Ha
HenpepbIBHO nepemellamxca npegmetax. CtabunomeTtpuyeckasi onTokMHeTuyeckast npoba — mogudmkaums,
KOraa BO BpeMsi YepedoBaHMSI KOHTPACTHbIX MOSIOC MPOWM3BOAUTCS CUHXPOHHO perncrpauus craburnorpamm, T.e.
peakumMm CEHCOpPHO-ABUraTenbHOM CUCTEMbI Ha BU3yanbHylo ctumynsaumio [1]. Kpome pasnunyHoro Bmaa TeCTOB Ha
3pUTENbBHYI0 CTUMYMSILUIO, CYLLECTBYIOT TECTbl HA YAaCTUYHOE CHUXEHME MPonpuvopeLIenTMBHOMO YyBCcTBa. [Ans aToro
Ha crabunomeTpuyeckyto nnatcopMy KnaaeTcd KOBPWUK W3 MSITKOW MEHWCTOM pe3uHbl Wnu nonumepa cC
aHanornyHbiMn cBorcTBamMu. [pyM CTOSHMM Ha TakoOW OMOPHOM MOBEPXHOCTU CHWXaeTCcd umnynbcaums OT
MeXaHOpEeLEeNTOPOB AABEHNS Ha NOAOLIBEHHOW MOBEPXHOCTU CTOM, KOTOPblE MMEIT CyLLECTBEHHOE 3HaYeHue ansi
Koppekummn konebaHun Tena. CTosHMe Ha MATKOM KOBPUKE M3MEHSIET YCINOBUA paboTbl MEXaHOPELIENTOPOB MNOAOLLBbI
CTOM W CyCTaBHbIX pPeLenTopoB, HO He BnuseT Ha paboTy peuenTtopoB Mbiwy, [3]. Mpobbl ¢ noBopoTOM ronosbl. B
OaHHBIA  TECT BXOAUT KOMMMEKC pedneKkTOPHbIX peakuuin, C BKIOYEHUEM LUENHO-TOHUYECKOro pedekca,
BeCTMOYNsApHOro annaparta, nponpuopeuenumMm 3puUTENbHOTO aHanusatopa (MccriegoBaHue  npoBOAMTCS  C
OTKPbITBIMU U 3aKPbITLIMUW rNasamu).

CrabunomeTpuio, Kak MeToA uccrefoBaHus obero yHKLMOHANBHOrO COCTOSIHUSI YerioBeka, akTyarbHO
NpUMeHATb B cuny criegytowmx daktopos [1]: ncnonb3dyembli ABUraTenbHbIN TECT, OCHOBHAs CTOMKA, BKNoYaeT
OENCTBME MHOMMX CWUCTEM OpraHuaMa (OMopHO-ABUraTenbHOW, HEPBHOW, BECTUOYNSPHOW,  3pUTENbHOW,
NpONpUOpPeLIEenTUBHOM U APYruX); UCCreAoBaHME 3aHMMaeT OTHOCUMTENBHO MArio BPEMEHU (OT HECKOMbKUX CEKYHA, A0
MUHYTbI); He TpebyeT MOHTaxa [AaTYMKOB HA Terne WUCNbITYEMOro (3a WCKMIOYEeHWEM crneuuarnbHbIX MEeTOAMK);
nony4yaemMble napameTpbl OYE€Hb YYBCTBMTENbHbI M OONagalwT Kak AMArHOCTUYECKOW, Tak M MPOrHOCTUYECKON
LLEHHOCTbHO.

B paboTe npencTaBneHbl pe3ynbTaTbl UCCMNEAOBaHMS 3KCMEPUMEHTANbHOro obpasua KOMMbITEPHOro
yCcTpoWcTBa Ans peabunutaumm OGONbHbIX C ABUraTenbHbIMU HapyLIEHWSIMU Ha OCHOBe cTabunonnatgopmsl,
pa3paboTaHHOro 1 n3rotoBneHHoro B O6beAnMHEHHOM MHCTUTYTE MaluMHocTpoeHnss HAH Benapycu.

MeToguka npoBegeHus uccriegoBaHusi. B coctaB nporpammHoro obecnedeHust BxoguT meaumumHckas 6asa
AaHHbIX M KOMMMeKc nporpaMM cTabunomeTpuyeckux nccregoBaHuin. Komnnekc nporpamm BkrtoyaeT B cebsi Habop
nporpaMMm Ans TeCTUPOBaHUSA M TPEHUHra CrocoOHOCTU YernoBeka MPOU3BOJSILHO YMPaBMsiTb MO30W CBOEro Tena:
«PaBHoBecuey, «Peakuusi», «BocnponssegeHuey, «Putmy». CHavana BbINOMHSAETCS perncrpaums nauneHTbl B 6ase
AaHHbIX. [MoToM nponcxoanT BbIOOp nauueHTa m3 6asbl 4aHHbLIX M BbIOMPAETCHA HYXHbIA TECT ANA TECTMPOBAHUS U
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TpeHuHra. MNpu BbibOpe TecTa 3agaloTcs LOMNOMHUTENBHbLIE YCINOBUS €ro NpoBefeHus (rnasa OTKpbIThl / 3aKpbIThl,
MoAanbHOCTb CTUMYNa, BpeMS TECTMPOBaHUS).

PesynbTaTbl nccnegoBaHus. [pynny TecTMpyemMblX COCTaBunm 27 340poBbIX NnL 13 vyucna ctygeHtos BIriYUP.
CpepgHuii BospacT coctaBun 20,5 net (20-22 ropga). MyxunH — 24 yenoBeka, xeHwwuH — 3. VccnemoBaHus
OCYLLECTBNANMUCb MOCPeAcTBOM TecToB «PaBHoBecue», «Peakuus», «BocnpousBegnenne» u  «Putm» ¢
MCNONb30BaHNEM 3pUTENBHON BMONOrMYECKON CBA3M NO MONOXEHUIO LEHTPa TSHKECTU TECTUPYEMOro OTHOCUTENBHO
COCTOSIHNS paBHOBECKSA. JKCNo3numsa Ha ctabunomeTpuyeckon nnatgopme coctasnsana 30 c.

TecT «PaBHOBecue» npegHa3HayeH Ang TeCTMPOBaHUS U TPEeHUHra yHKLMU paBHOBECUS C NCMOMb30BaHWEM
3puTENBHOM W/MNKN akycTudeckonm 6uonormyeckon o6paTHOM CBA3KM MO MOMOXEHWIO ero LeHTpa TSKecTu Tena
OTHOCUTENBHO COCTOSIHUS paBHOBecUs. PacueTHble noka3aTenu apdekTBHOCTN paBHOBecusa E Ha nepsBom aTane B
KOHTPOINBHOW rpynne npu NpoxoXaeHun Tecta «PaBHoBecne» B cpeaHem coctasunm ot 0,1 go 0,74 (pucyHok 1, a), a
o 3aBepLUEHNM TECTMPOBaHUA nocrne Tpex Nnpob ogHokpaTHoro ceaHca ot 0,770 0,93 (pucyHok 1, 6).

R e R @ Tpennry an e msnas £ oopmsnnnd Banmc”
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PucyHok 1 — NMpoba Tecta «PaBHoBecne»

Tect «Peakuusi» npegHasHadeH Ons TECTUPOBAHUSA W TPEHWHra HaBblka ObICTPOro pearMpoBaHWst Ha
BHELUHWE CTUMYIbl U3MEHEHUEM MOMOXEHUS LiEHTpa TSHXKECTU CBOEro Tera B 3afaHHbiX HarnpasneHusx. [lpu
BbINONHEHUUN TecTa «Peakunsi» nokasatenb ABUraTtenbHON peakumn E Ha nepBom atane B cpeaHem coctasun ot 1,7
0o 3,16 (pucyHok 2, a). o 3aBepLueHUn TeCTUPOBaHMSA nocrne Tpex nNpob ogHokpaTHoro ceaxca ot 0,7 go 0,93
(pucyHok 2, 6).
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PucyHok 2 — MNpoba Tecta «Peakumsa»

TecT TMna «BocnpousBeneHne» npeaHasHayeH Ans TECTUPOBAHMS U TPEHWHra KoopauHauum criocobHocTen
YernoBeka MpW BOCMPOM3BEAEHUM MM B BEpTUKaNbHOW M03e onpeaeneHHbIM 00pa3oM  CTPYKTYPUPOBAHHbIX
aBuratenbHblx akTtoB. MNpu BbiNONHEHWM TecTa «BocnpousBedeHve» nokasaTenb KoopauHauuu ABwxkeHuin E Ha
nepBom aTane B cpeaHem coctasun ot 0,47 go 0,93. Mo 3aBepLUeHN TECTUPOBaHMS Nocne Tpex Npod ogHOKpaTHOro
ceaHca ot 0,9 go 1. TecT «PuTm» npegHasHavyeH Ans TeCTUPOBAHWUSI U TPEHMHIa KOOPAMHALMOHHBIX CNOCOBHOCTEN
yenoBeka MNpy CUHXPOHM3ALUW [OBWXEHUI OMOPHO-ABUraTenbHOrO annaparta C MpeabsBrsseMo PUTMUYECKON
nocrnenoBaTeNnbHOCTBIO curHanoB. [py BbINONMHeHWM TecTa «PuTm» nokasaTtens koopauvHauuu OswkeHun E Ha
nepeom 3aTtane B cpeaHem coctasun ot 0,24 go 0,8. MNocne Tpex npob ogHokpaTHoro ceaHca ot 0,86 go 1.

BakntoveHune. PacyeTHble nokasaTenun 3peKTMBHOCTM NoadepXaHusa paBHOBECUS, KOOPAMHALUN OBWDKEHWU
W ABUraTenbHOW peakumn npubnmxanuce kK onTMMyMy Nnocre KpaTkoBPEMEHHOro 00yyYeHUst y 300poBbIX NuL. Y Bcex
TECTUPYEeMbIX U3 KOHTPOIIbHOWM rpynnbl Habnganock Bo3pacTaHMe pacyeTHbIX NokasaTernen No Mepe yBenu4eHus
yucna nonbiTok. MNpoBeaeHHOe UccreaoBaHe Nokasano BO3MOXHOCTb B TEYEHUN CPaBHUTENbHO KOPOTKOro nepuoaa
C UCMONb30BaHMEM KOMMbIOTEPHOW CTabuUNoMeTpuyeckor nnaTopMbl CYLIECTBEHHO MOBbLICUTL YCTOMYMBOCTb
BEPTUKaNbHOM NO3bl U KOOPAUHALMIO OBUXKEHWUNA.

AsTtopbl 6narogapaT [lybosckoro B.A. 3a oka3aHue nomoLLy Npyu NpOBEAEHNN UCCNEA0BaHNS.

Cnncok NCMonb30BaHHbIX UCTOYHWKOB!
4. Cksopuos, [l. B. CtabunomeTpunyeckoe uccrnenosaHue : kpatkoe pykosogcTso / [l. B. Cksopuos. — M.: Macka, 2010. — 176 c.
5. TypdwHkenb B. C. Perynauus nosel yenoseka. / B. C. lN'ypcuHkens, A. M. Kou, M. J1. LUuk. — M.: Hayka, 1965. — 256 c.
6. Chiang, J.H., Ge Wu. The influence of foam surfaces on biomechanical variables contributing to postural control // Gait Posture.
—1997. — Vol.5, N3. — P.238-245.
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BAHKOBCKWUU OOKYMEHTOOBEOPOT BU3HEC-NPOLECCOB:
CUCTEMA SAP

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekKmpoHUKU
2. MuHck, Pecnybnuka benapycb

Opuak A. B.

AwuH K.[4. — k-m mexH. Hayk, 0oueHm
Ocuniosuy B.C. - K-m mexH. Hayk, douyeHm

Llenbio  paboTbl ABnseTca padpaboTka 3NMEeKTPOHHOro AoKyMeHToobopoTa nocpeacTBOM CUCTEMBbI ANSA
yrnpaBreHvs (UHaHCOBbLIM [JOKyMEeHTOOGopoTOoM B oTpacneBom npoaykte SAP for Banking ans GaHKoBckonm wu
BHYTPMXO3SINCTBEHHOW AeATeNnbHOCTU. Llenbio paspaboTku anekTpoHHOro JOKYMEHTO060poTa ABMSAETCA CoKpalleHne
3aTpart 1 NoBblweHne 3PPEKTUBHOCTM ABMKEHNST (PMHAHCOBbLIX JOKYMEHTOB Ans 6u3Hec-npoueccoB GaHka, a Takke
aBToOMaTM3aumsi TeXHOMNOrMyeckux npoueccoB paboTbl C [OKYMEHTaMmu, BKMYas MOLAAEPXKY eOuHOro
WMHPOPMaLMOHHO-A0KYMEHTaLMOHHOrO
NpOCTpaHCTBa B OpraHmn3auuu.

PaspaboTtka gokymeHTOoObOpOTa
Benacb Ha TEXHONOrMYeCKomn
nnatcoopme  SAP  NetWeaver c
ucnonb3oBaHvem moayns SAP Records
& Case Management B KIMEHTCKOM
npunoxennn SAP  GUI Ha A3sbike

1
CopepmuT

—
1

IComepHuT

OnpegenaeT

nporpaMmmMmpoBaHuns ABAP c n
pacwnpeHmnem ABAP ObjeCtS. 'uj'lﬂ :g;zi::ijmumpymcﬂ c : B Npefenax: AonyeKa
XpaHeHunA MHd)opMaLl,VIVI cucrtema " MPHHARNERMT K

ucnonb3yeT cepBep npunoxeHun SAP,

n
a Takke 6a3y faHHbIx DB2. CopepiaT n
SAP Records Management —
CTaHOapTHoe pelwleHne ansa ABnaTeA ocobeHsMA gna

SMNEeKTPOHHOW 06paboTkn aen
(mogoWwMBOK ~ OOKYMEHTOB,  3anucen).
Moaynb npepoctaBnsieT ObICTPbIA U
3alUMLLEHHBIN  OOCTYN K XpaHALWMMCS
AOKYMEeHTaM; BBO/, AOKYMEHTOB,
noalwmBamWmnxcs B Aeno, 3ameToK
npsIMO B 3anucb, NPy HeObXoAMMOCTH C
ncrnonb3oBaHnemM LwabnoHos.;
3aHeceHne BHyTpMBaHKOBCKMX - - - - -
AOKYMEHTOB B 3arMu1Cb; NMOAKIIO-

YeHue APYrnx areKTPOHHbIX Puc. 1 — Apxutektypa mogynsa SAP Records Management

3NEMEHTOB: 6M3HEC-00bEKTOB,

TpaH3aKuun, oT4YETOB.

SAP Records Management pacnonaraetr 6u3Hec-cepBucamu, KOTOpble MNO3BONSIOT  3DEKTUBHO
obpabaTtbiBaTb GU3HEC-NpoLEecChI.

Mogaynb cogepXuT 06beKTbl U MHCTPYMEHTbI, KOTOpble NO3BOMAIOT CO34aBaTe MHAMBMAOYAlbHbIE KIIMEHTCKME
peweHnus. Takum obpasom, peluaoTca npobnemsl B cneayowmx obnacrax: ynpaBneHne AOKyMeHTamu, ynpasreHve
3anucamu, obpaboTka onepaumni, MHTerpaunsa AOKYMEHTOB MPUMOXEHUN.

SAP Case Management - 3TO KOMMOHEHT Ans 06paboTkM HenpeaBUMAEHHbIX cryyaes (kanoba KnueHTa unm
HeCBOEBPEMEHHasa MocTaBKa). Cuctema otoGpaxaeT Ha 3kpaHe obwee onucaHue Bcel WHdOPMaUMK,
OTHOCSILLEICA K Cry4ato, U NpefocTaBnsaeT afieKTPOHHOe nepemMelleHne cryyaes K Apyrum none3osatensm. Mogynb
obecneymBaeT 06paboTky GusHec-npoueccoB. B oTnnyne oT 3anucei, onepaunmn cogepxar yanbl 1 warn oopaboTkm
ANS AOKYMEHTauuu.

Peanusauns anekTpoHHOro fAokymeHToobopota c ucrnonb3oBaHmem Records and Case Management
OCYLLECTBMNSETCS HAa OCHOBaHMWU OMucaHUi mMoaenen 6mu3Hec-npoueccoB C anemMeHTaMmu AOKyMeHToobopoTta nyTtem:
HacTporikn cucteMbl Records and Case Management nog tpeboBaHus Ou3Heca, npu HEOOGXoOUMOCTU AOpPaboTKM
CMCTEMbl Ha OCHOBaHWM (PYHKLUMOHAamNbHbIX crneundukaumin, gyHKUMOHANbLHOTO, WUHTErPaunoHHOro TEeCTUPOBaHWSA
Bu13Hec-NpoLIeccoB C YYETOM ABVXXEHNS JOKYMEHTOB.

Takum obpasom, B xode paboTbl peann3oBaH 3MEKTPOHHbIN (PMHAHCOBLIM AOKYMeHToobopoT OGusHec-
npoueccoB B cucteme SAP c ucnonb3osaHnem moaynst SAP Records and Case Management ans addekTnBHoro
BbIMOSTHEHUSI MPOM3BOACTBEHHbIX NPOLECCOB B OpraHn3aumu.

CnmMcoK MCcnorb30BaHHbIX UCTOYHMKOB:
1.Practical Workflow for SAP / SAP AG. — Bonn, Germany, 2002.
2.ABAP Development for SAP Business Workflow / SAP A.G. — Bonn, Germany, 2011.
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OCOBEHHOCTU NPUMEHEHUA TEXHOJIO M WORKFLOW
B YNPABJIEHUN BU3HEC-NMPOLUECCAMMU

Benopycckuti 2ocydapcmeeHHbIl yHUsepcumem uHhopmMamuku U paduoanekmpoHUKU
2. MuHck, Pecrniybniuka benapycb

Skumyuk C.B.
KupuHosuy U.®. — doueHm, K.¢cb-M.H

Llenbto paboTbl siBnsetca aHanuns TexHonorun Workflow, obecneuvsarollenn MexaHm3M MOLENMPOBaHNS 1
peanusauun GusHec-npoLiecca Kak nocrie[oBaTenbHOCTU Onepauuii, ynpaensaoLwmx B3aumMogencTsmeM nepcoHana,
a Takke BbINONHEeHUs 6u3Hec-pyHKkuMM npegnpuatua. TexHonorms Workflow, kak opgHa u3 napagurm
nNporpaMMupoBaHusl, Hapsgy C npouedypHelM M OObEKTHO-OPUMEHTUPOBaHHLIM  NOAXOA4aMu, MO3BOMAET
BM3yanuanpoBaTb npouecchl, Mcnonb3yda Habop npegonpegeneHHblx @yHKUMOHanbHbIX 6nokos (Activity), He
npuberas K KOHKPETHOW NPOrpaMMHON peanusauuu.

BaxHenwwen ocobeHHocTbio TexHonorum Workflow sBnsetrca nopaepka ynpasreHus npoueccamm: Kak
BbIMOMTHEHWE aBTOMAaTU3MPOBAHHbLIX OnNepauMi (BbINOMHAEMblIE CPEeACTBaMU WMHAOPMALMOHHBIX CUCTEM), Tak M
BbIMOMHSAEMbIX BPYYHYIO.

Kpome atoro, ocobeHHocTu npumeHeHus TexHonorun Workflow ans ynpaeneHus GusHec-npoueccamu
3aKnoYaloTCcs B crieaytoLem:

1. BHyTpeHHsiA peanusaumsa BusHec-npolecca Yacto uaMeHsieTcs. Hanpumep, ans 60mbLIoro KonnyecTsa
KIMMEHTOB, WMCMOMb3YIOWMX pasnuyHble MPOrpaMMHble MPOAYKTbI, BbINOMHAITCA AECATKM PasfuyHbIX MPOLLECCOB.
TexHonorna Workflow nossonset o6beanHnTL BCe NporpaMMHbIe NPOAYKTbl B OAHO S4PO CUCTEMBI.

2. bBu3Hec-npouecc MOXeT MMeTb OOMNTOCPOYHBIA CPOK BbinonHeHus. [ns npegoTtepawieHnsa c6oes-nnbo
neperpysku cepsepa, TexHonorusa Workflow obecneunBaeT KoppekTHoe BO30OHOBIEHME NPOLLECCOB 1 NPOAOIMKEHME
WX BbINOMHEHWS.

3. Tpn HeobxogumocTn u3MeHeHusi paboTarowero npouecca. TexHonorua Workflow nossonser
nonb3oBaTento M3MeHUTb OusHec-mpouecc 6e3 BMellaTenbCcTBa nporpaMmucTa. [Ans aToro wmcnonb3yeTtcs
Bu3dyanbHas cpepa Designer, koTtopas MakcMmanbHO ympowiaeTr W obnerdyaeT peaakTMpoBaHWE MpOLEeCcCoB
none3oBaTtento (bu3Hec-aHaNMTUKy WNW TEXHOMOry npeanpuAaTus), YTo ynpowaeT paboTy mporpaMMuCTOB WU
SKOHOMUT BPEeMS COTPYLHMKOB NpeanpuaTus.

B pamkax dyHKunoHnpoBaHua npeanpuatua  TexHonorma Workflow obecneuvBaeT KoHTponb Hapg
NpOu3BOANTENBHOCTBIO BLIMOMHEHNS MPOLIECCOB, CBA3aHHbIX C 0bpaboTkon uHdopMaumn. Kaxabii COTpYAHUK
npeanpuaTusa, npuMmeHsiowmn texHonormio Workflow, nmeet BO3MOXHOCTb HarMsiAHO NPeacTaBUTb KOHTEKCT KaXaom
dyHKUMW, BUAETL NepeYeHb YHKLUUIA, HeOBXOAUMBIX AN BbIMNOSIHEHUS, U -OpraHM3oBaTh CBOK paboTy. TexHonoruns
Workflow o6ecneumBaeT ObICTpoTy, rMbOKoCTb M KOMGOPTHOCTL B paboTe. ABTomatm3auusa pabouvx npoueccoB
npefocTaBnseT B PacropshkeHne aHanuTUKOB NPeAnpuaTusa CTaTUCTUKY AN aHanmusa pabouyvx Harpysok, 3atpar,
nepvodoB MWKOBOW Harpyskm M MHOMMX [APYrux acnektoB AesitenbHocTW. CneumanbHble WHCTPyMeEHTanbHble
cpencTBa MO3BOMSAIOT MOAEenVMpoBaTh npouenypbl M BO3MOXHbIE CLEHapuy UX BbINOMHEHUSA C BbICOKOW CTENeHbio
AeTtanusaumm u TO4YHOCTU, MPU 3TOM AOCTYMN K AaHHBLIM O BbINMOMIHEHNM NPOLECCOB TpebyeT MUHMMAanbHbIX 3aTpar.

TexHonorua Workflow BaxkHa Ans ynpaBneHueB Bcex ypoBHew, obecneunBas 3PEEKTUBHBIA KOHTPOb
paboTbl He TONMbKO OTAENbHO B3STOr0 NoApasferneHnsi, HoO U BCero npeanpuaTusa B uenom. MeHemxkep nonyyaet
BO3MOXHOCTb MNaHMpoBaTb B3aMMOAENCTBME WCMOMHUTENEN U BO3MOXHOCTb BO3MOXWTb Ha cUCTEMY (YHKLMK
pacnpegeneHust 3agaHvin, KOHTPOMS WX WCMOMHEHWs, PacCbifikv yBEeJOMIIEHWA O BbINOMHEHWN W Bblgaun
CTaTUCTUYECKUX AaHHbIX 06 3dpheKTUBHOCTM DYHKLIMOHUPYIOLLEl NpoLeaypsbl.

CnefgyeT OoTMeTUTb, YTO BpeMsi, 3aTpayeHHOoe Ha aBToMaTu3auuio BM3Hec-npoueccoB C MPUMEHEHWEM
TexHonornm Workflow, B cemb pas MeHbLLE CyMMapHOro BpEMEHW, 3aTPayeHHOro Ha UX py4YHOe Co3faHuve.

Takum 06pa3om, MOXXHO caenaTb BbIBOA, O TOM, YTO npuMmeHeHne texHornorun Workflow nossonsieT cea3atb
BOEOWHO NpeanpusTne, Niogen n npoueccsl, Aenas ynpasneHne pabovymmm npoueccamu rmbkmmm, acpekTUBHLIMA 1
KOHKYPEHTOCMNOCOOHBIMMU.

Cnncok UCnonb30BaHHbIX UCTOYHMKOB:

1. pomoB A. YnpaBneHue 6usHec-npoueccamu Ha ocHoBe TexHonoruu Workflow/ A. FpoMoB [ONeKTpOHHbI
pecypc]. - Pexum goctyna: http://www.osp.ru.
2. Joosten S., Aussems G., Duitshof M., Huffmeijer R., Mulder E. WA-12 an Empirical Study about the Practice of

Workflow Management/University of Twente Centre for Teleinformatics and Information Technology — 2004. C.384.
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