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CUCTEMA KOHTPOJIA MUKPOKITMUMATA OPAHXXEPEMU

Gamaldyyk T.C.

Benopycckuli 2ocydapcmeeHHbil yHU8epcumem uHopMamuku U paduoaneKmpOoHUKU
WHcmumym uHgbopMayUOHHbIX mexHo1o2ul
2. MuHck, Pecniybrniuka benapych

XKypaenée B.U. — k.m.H., doyeHm

PaspaboTaHHas cucTeMa KOHTPOMS MUKPOKNMMaTa opaHxepeu MoXeT ObiTb MCMonb3oBaHa kak B HebomnbluMX LBETOBbIX
opaHxepesix, Tak u B 6ornee kpyrnHbix 06bekTax no BbipaLLMBaHWiO OBOLLEN, (DPYKTOB B CENIbCKOM XO3AACTBE.

Ona BbipaliMBaHWS LBETOB LIMPOKO MPUMEHSIOT MapHUKW, OpaHXepen W Tennuubl pasnvyHoOn
KOHCTpyKUuMn. B aTom cnyyae B npouecce BblpaliuBaHWUs 4acTO BO3HUKAKOT TPYOHOCTU Mpu noadepXaHuu
Tpebyemon TemnepaTypbl B COOPYXEHWW. OTO MOMOXEHUE YacTO MOXET YyCyrybnsaTbCs OTCYTCTBUEM
obCcnyxuMBaloLWero nepcoHana B TeyeHWe onpedeneHHoro BpemeHu. Cuctema aBTOMaTU3MPOBAHHOMO
yrpaBneHnss MUKPOKNMMATOM OpaHXepen npefHasHavyeHa nAna MoAAepXaHus 3afaHHbIX rpadukoB
TemnepaTypbl BO3dyxa, TemMnepaTypbl rpyHTa, KOHLEHTpauun ABYOKUCKU yrnepoda v BNaXxHOCTU BO3Ayxa B
opaHxepewn. NogaepxaHue 3agaHHbIX NapamMeTpoB obecrneynBaeTcs NyTéM aBTOMaTUYECKOro ynpasrieHus
MOLLHOCTbIO  CUCTEMbl 0BOrpeBa, MOMoXeHneMm opToyeK, MyCKOM/OCTAHOBOM BEHTUMAATOPOB MU
rasoreHepaTopoB.

CoBpeMEHHbIE CUCTEMbI KOHTPOSS MNapameTpoB OpaHXepen W YNpaBfieHUs MCMOMHUTENbHbIMU
ycTpouncTtBamu [1]:

e obecrne4vnBaloT B TEMMMLE KOHTPOMb OTOMMEHUS, BEHTUNSLMMN, OXNAXAEHUSA, YPOBHS, LIMPKYNALMM

BO34yXxa, OOMOMHUTENBHOrO OCBELLEHMS, 06paboTkn pacTEeHUn XMMmnkaTamu;

e YNPaBnsAlT 3KpaHaMM W 3aTEHEHUEM, YBNaXHEHWEM BO34yxa, CUCTEMOM OYUCTKM  KpbILW,
ropenkamym OTOMUTESNbHbLIX KOTMOB, OpOLIEHWEM, [Oe3nH(eKunen [peHaxHoW Boabl WU
peuvpkynsauMen Bogbl B CUCTEME oOpolleHus, obecneymBaeT M3MepeHue MOrodHbIX YCMOBWMN,
TemnepaTypbl M BNaXHOCTU BHyTpM Tennuubl. COOp [aHHbIX W MOCTPOEHME TrpadoUuKoB
NpoM3BOAATCH C MOMOLLbIO NEPCOHANBHOIO KOMMbIOTEPA;

® UMEIOT BbICOKYIO MOKOCTb M MaclTabupyemocTb. MoryT mcnonb3oBaTbcsi B MOObIX Tennuuax, B
pasnuuHbIX KOHdurypaumsx. [Ona Kaxgoro npoekta COCTaBNsAeTCcs WHAMBMAYanbHbIM Habop
annapaTtHoro u nporpamMmmHoro obecneveHus;

® UMEIOT BbICOKYIO HaAEXHOCTb, B TOM YMcre obecneynBaemyto CUCTEMOWN pe3epBHOTO KONMMPOBaHUSA
OaHHbIX;

e ynobCTBO MOHTaXa U TEXHUYECKOrO 0OCNyXMBaHUS;

e KOHTPOMb BCEX MNapamMeTpoB B Tennuue MOXeT OCYLLEeCTBMATLCH C OOHOro onepaTopcKkoro
paboyero mecTa, OCHaLLEHHOrO NePCOHanNbHbLIM KOMMNbIOTEPOM;

e BO3MOXHOCTb OpraHu3auuu HecKonbkux Aybnupylowmx paboumx MecT, a Takke yAanéHHoro
yrpaBneHnsa Tennuuen Yyepes pagruokaHan unm cetb VIHTepHeT.

CnpoekTupoBaHHass cucTema MNO3BOMIAET YMEHbLINTL TPYAOEMKOCTb, caenatb paboTty 6onee
KOM(OPTHON MO ynpaBfeHuto, opraHu3auum nonvea U AUCTaHUUOHHBIM U3MepeHNeM napamMeTpoB NoYBbl, B
YaCTHOCTW BMAXHOCTMW.

Mpu BbIGOpE MUKPOKOHTPOMMepa mnpegnoyteHne Obino OTAaHO MUKpOKoHTpornepam AVR.
BonblWMHCTBO KOMaHA BbIMOMHAETCA 3a oauH TakT (ona cpaBHeHus MK cemerictBa PIC BbiNonHsoT
KomaHgy 3a 4 Takta). Opyroe npemmywiectBo AVR-apxutektypbl — Hanmumne 32 onepaTuBHbIX PErMcTpos,
4YTO B AarnbHelLeM No3BonseT MacTabmupoBaTb CUCTEMY.

[na peanusauum nHopmMaumnoHHoro obmeHa no nHTepdericy RS-485, Ha nnate Onoka ynpaBneHus
ycTaHoBneH npuémonepegatunk MAX25500 dwupmbl Maxim Integrated, npeobGpasyowun ypoBHU
nornmyecknx curdanos UART B gudbdepeHumnanbHbin  curHan.  [puémonepenatymkum  No3BOMSHOT
oCyLLecTBNATbL 06MeH Ha ckopocTax go 100 M6/c.

B kayecTtBe oOMepauuoOHHOrO Yycunutenst MaclTabupylolen cxembl MNPUMEHEH [OBYXKaHasbHbIN
onepaumoHHbin  ycunutens LM2904 npoussoantens ON Semiconductor. [aHHble MWUKPOCXEMBbI
npeacTaensloT cobol gBa He3aBUCUMbIX, YAaCTOTHO-KOMMEHCUMPOBAHHLIX OMEPALMOHHBIX YCUUTENEN B
OQHOM KOpnyce C BbICOKMM KO3(MPUUMEHTOM YCWUMEHUS, NpeaHa3HavYeHHbIX Anst paboTbl OT OOHOro MIu
COBOEHHOMo UCTOYHMKA MUTaHUSA B LUMPOKOM Anana3oHe HanpsiKeHUn.

Onsi peanusauumn 6ecnpoBOAHONO kKaHana obMeHa JaHHbIMU C UCTONb30BaHNEM CETEN COTOBOW CBSA3N
Mexay 6110KOM KOHTpornepa u nonb3oBartensam ncnonb3osaH mogyns SIM800L komnanum SimCom.

YCTPOWCTBO CNPOEKTUPOBAHO C TakM pacy€ToMm, YTOObI MMHMMM3NPOBATL 3aTpaTbl HA NPOM3BOACTBO
N COOTBETCTBOBATL AOCTYMHbIM Ha AAHHbLIA MOMEHT TEXHONOIMAM MU NPON3BOACTBEHHBIM BO3MOXHOCTSIM.
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docmyna: https://www.promgidroponica.ru/mikroklimat_tepl

PA3PABOTKA MOBUIbHbIX MPUNOXEHWIN HA A3bIKE
NMPOrPAMMUPOBAHUA JAVA

Bornmbiwes Y. A.

Benopycckutli eocydapcmeeHHbIl yHU8epcumem uHhopMamuKku U paduo3r1eKmpoHUKU
UHecmumym uHgbopMayUOHHbIX mexHonoaul
Pecnybnuka benapyck, 20pod MuHck

Lenseosuy A.C.- accucmeHm

AHHOTaumA. B fgaHHbIX Te3ncax OMUCbIBAIOTCA OCHOBHbIE MPUHUMMBLI paspaboTku mporpammHoro obecnevenns ana OC Android.
PaccmaTtpuBatotcs ocobeHHocTV pa3paboTkn Ans nnatdopmel Android, npueBoanTca 0630p cpef MporpamMMyMpOBaHKs, OMMCLIBAOTCA
BO3MOXHOCTU OTNagKM Ha SMynaTopax W peanbHbIX yCTpPoncTBax. Ha ocHOBaHWM COBCTBEHHOrO OfMbiTa paccMaTpyBalOTCA HaBbIKK,
HeobxoanMble ansi paspaboTymka MobunbHbIX Npunoxexuin Ha OC Android.

KnioueBble cnoBa: android, java, kotlin, paspaboTka, npunoxeHue.

DEVELOPMENT OF MOBILE APPLICATIONS IN JAVA PROGRAMMING LANGUAGE
BOLTYSHEV IVAN ALEXANDROVICH, SHELYAGOVICH ALEXANDR SERGEEVICH
Republic of Belarus, city of Minsk, Belarusian State University of Informatics and Radioelectronics
Abstract. This abstracts describe the basic principles of development software for the Android OS. Development features of the
Android platform are considered, provides an overview of programming environments, describes the possibilities of debugging on
emulators and real devices. Developer skills, required for application development for Android, are observed, based on own

development experience.
Keywords: android, java, kotlin, development, application.

BBeneHune

B HacToswmn nepvon BpemMeHW MOOWIBHBIA U ObICTPbLIA LOCTYN K MHAOPMauMu npeanodnTarT
OonblWMHCTBO nonb3oBatene. C KaxabiM AHEM MPOLEHT Mornb3oBaTerniell MobunbHbIX Bepcuii BeO-canToB
yBENMUMBAETCH, W, CreOoBaTeNbHO, KOMMbIOTEPHbIE BEPCUM CTAHOBATCA BCE MEHEe U MeHee
ucnonbdyembiMu. CTaTtucTuka OEMOHCTPUPYET, 4TO MOOUNbHbIMKM BepcusiMm caTamn B bBenapycu
none3ytca 98% Bcero HaceneHus. MHOXeCTBO NPOrpaMMHbIX MPOAYKTOB B 3MOXY LIMPPOBLIX TEXHOMOIMMH,
paspabaTtbiBaeTca Ans MOOWMbHbIX TernedoHoB. bombliasi 4YacTb akTyarnbHbIX MOAENen 3MeKTPOHHbIX
YCTPOWCTB HEe YCTYMalT COrMacHO MEPEYHI0 BO3MOXHOCTEM FPOMO3OKMM MOBUNbHbIM TenedoHam u
KOMMblOTEPAM.

Mpouecc pa3paboTku

CerogHsa B Mupe MpakTU4ecKkn He OcCTanocb faew, KoTopble Obl He MONb30BaNNCb MOOMWIbHBIM
yCcTpoNCTBOM. OCHOBHBLIMW akTOopamMu UX MNOMYNSAPHOCTU MOXHO BbIAENUTL:  (PYHKUMOHanM, AoCTyn
abconoTHO ko Bcem crnocobam cBsA3M W, 6e3ycnoBHO, HeOOMbLON NMOO He3HaYUTENbHbIA OOBLEM
ycTporictBa. Heob6xoaMMoO OTMETUTb, YTO MOOWIbHbIE YCTPOWCTBA MNPaKTUYECKM CMEHMUNN HACTOSbHbIN
KOMMbIOTEP BO BCEX cdpepax XM3HU. Ho eCTb M CBOM MUHYCbI, Tak Kak B CBA3M C yBenMyYeHneM mMoOurnbHOW
TEXHUKW Yy HaceneHus nosiBNATCA HEKOTOPbIE TPYAHOCTU, 3aKMNOYaloLLMECs B OTCNEXNBAHUN BCEX NMOTOKOB
UHOpMaUMM Ha BCEX YCTPOMCTBax. Ha cerogHAWHWA AeHb, OCHOBHYKO Knaccudmkaumio MOBUNbHbBIX
TenedoHoB aenaT Ha: BlackBerry, Symbian OS, Windows Mobile, Android, Mac OS n uHble. OC Android —
cuntaeTcs «OAHOM M3 Hamboree npoCTbiX M OOHOBPEMEHHO KOMMIIEKCHbIX nnatdopm, BCSA cuUcTeMa
ckayvBaeTCcs 3a OOWH pas».

Mepeg Havanom pa3paboTkM MNpPUNOXEHWA HeobXoaMMO onpeaenuTbcs C  NnatopMon wu
TexHonorvamu. LaHHbin BbIGOp — nepBbIi 3Tan Kk 61aronofnyyHoOMYy MNPOABWXKEHWIO MNPUMOXeHus. Tyt
HeobXoAMMO MpuHMMAaTb BO BHMMaHWE UeneByl ayauTopuio MPOAyKTa W rOCydapcTBO, B KOTOPOM
HameyvaeTcs ero 3anyck.

Y HaTBHbIX U TMOPMAHBIX (KpoccrnaTOPMEHHbIX) MPUINOXEHWA €CTb CBOW MIHOChl U MUHYChI.
MMbpnaHble 6e3ynpeyHo NoaonayT ANS BU3yarbHO HACbIWEHHbIX NMPUIOXEHWUI (HanpyMep, C Uenbio Urp) 1
NpocCTbIX NpuUnoXeHu 6e3 rnybokoro annapaTtHoro obecneyeHusl, a HaTUBHbIE — AN CIOXHbIX NPOAYKTOB,
KOTOpPbIM BaXXeH BbICOKUIA ypoBeHb Oe3onacHocTM U npousBoauTenbHocTU. Bbibop nnatdopmbl CUbHO
OTpa3nTCH Ha CTOMMOCTN pa3paboTKn MOBUIBHOrO NPUNOXKEHWS.
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Cnegylowun war — npogyMbiBaHNe KavyecTBa M CBOWCTB MPOAYKTA, a Takke ero peHTabenbHOCTU.
MoHapobuTca 6onblUoe KONMYECTBO BPEMEHU U CPeACTB, ANS TOro YTOObl NMOMAYyYMTb XOPOLLUMIA pe3ynbTar.
KauecTBeHHOE npunoxeHne MOXeT CTaTb YCMELUHbIM, a Takke oOkasaTb 6GnaronpusTHoe BNMsSHME Ha
penyTaumio KOMMaHUK, NOBbICUTb MPUTOK HOBbLIX NOMNb30BaTENEN.

BaxxHasi 0coBEHHOCTb XOpOoLlero npunoxeHus — nepuognveckne obHoeneHnss. O4YeHb BaXXHO He
oTKnagpiBaTb 0OHOBNEHWE M 006aBNATbL HOBblE UM 3HAYMMble (PYHKLMM, ynyyllaTte NpoaykT. Jaxe ecnu B
nepcrnekTMBe HeT KPYNHbIX 0OHOBMNEHMI 1 AobaBneHns HOBOro gyHKUMOHana, Heobxoaumo HabnogaTth 3a
nU3MeHeHnsiMn B cdepe n Mmpe MobunbHbIX paspaboTtok. NMogo6GHbIM CcNnoCcOGOM MOXHO rapaHTUpoBaThb
0o6LLEedOCTYNHOCTb M COBMECTMMOCTb MPUMIOXKEHUS Ha YCTPOWCTBax C 06OpydoBaHWEM MOCNeOHEro
nokoneHust n 6onee HOBbIMU MOBWIBHBIMK ONEpPaLMOHHLIMU cucTemamu. MeponpuaTns No TEXHUYECKOMY
0BCnMyXMBaHWIO [OOJPKHbI MPOBOAWUTLCS PErynspHO, Takke BaXHO MNOAAepXMBaTb 0OpaTHyl CBS3b C
nonb3oBaTensaMmu.

KnioyeBblM MOMEHTOM Takke SBMSETCS aHanvM3 obpaTHOW CBA3WM OT Mofb3oBaTenen, a Takke
MOHUTOPWHI TEHOEHLUUIN PblHKA MOBUIbHBIX MPUMOXEHWIA.

CylecTByeT HECKOMBbKO BUAOB MOBUMBHBIX NPUNOXEHWI: BEG-NPUMNOXKEHUS, HATUBHbIE NMPUMOXEHWS,
rmbpuaHbie NPUNOXEHUS.

Beb-npunoxeHmamm ABRASKOTCS MOOMMbHbIE BEPCUM CaWTOB, 3aryCcKaeMble HanpsMylo 4depes
Opaysep Bawlero yctponctea. 34ecb 4acTo orpaHuMdeH oyHKUMOHAN 1 TPYAATCA Te e pa3paboTumku, 4To u
Hag NOMNHOLIEHHLIMW BEPCUAMMU.

Mop HaTUBHBIMKM MOApPa3yMeEBAIOTCHA MPUIOXeEHMWS, pa3paboTaHHble NoA «poAHyl» nnatgopmy, To
ectb Android, iOS wunu Windows. [IpunoxeHns cKayMBalOTCA W YCTaHABMMBAKTCA HanpsMyl U3
npeaycTaHOBNEHHOr0O MarasmHa npUNoXeHWn, ONTUMM3UPOBaHbI C TOYKM 3pEHUS B3aMMOAEWCTBUS C
cuctemMon, pacxoga 6atapeun 1 NONHOLLEHHOTO UCMOMb30BaHNA BO3MOXHOCTEN YCTPOWCTBA.

B Bonpoce onpegenennsi rmdpuaHbiX NPUIIOXKEHUI €CTb HEKOTOPOE PACXOXAEHNE BO MHEHUSAX: KTO-
TO cuMTaeT rMbpuaHble NpuUNoxeHus Beb-canTamu, pa3pabaTbiBaemMbiMy MO yHMBEpPCanbHOW CxemMe Ans
HaCTOSNbHbIX KOMMbIOTEPOB " MOOWMBHBIX ~ YCTPOMCTB. Apkmrmu npuMmepamm ABNAIOTCA
cTpaHuubl Google unn Amazon. B gaHHbIX Te3ucax OepeTcsa 3a OCHOBY [pyrasi Bepcusi, Mpu 3TOM He
UcKnovaoLwas nepeyo: mmMbpuaHble MPUMNOXEHMS KaK KOMMPOMUCC Mexay Beb-npunoXxeHnsmMn wu
HaTMBHbIMUW, TO €CTb 3arpyxaemble M3 marasuvHa, umerome obonoyky, HanMcaHHyl Ha nnatopMeHHOM
A3bIKE, HO MMELLNE B TOW NN MHOW CTeneHn Beb-gyHKUMoHan.

Ons BeO-NpUnoXeHWn WUCNOMb3yeTCsd MEHbLUEE KOMMYECTBO $I3bIKOB W TEXHOSOMMWA, HanpuMmep,
HTML5, ogHako MMHYC [aHHOW chneunanu3aumm Oo4veBUMAEH — Takue [MpPUroXeHUs CTaHOBATCA
peHTabenbHbIMKM TONbKO Gnarogaps 60MblWOMY KONMMYECTBY 3aKa3oB OT MPOBEPEHHbIX KITMEHTOB M, Kak
cnegcteve, geduunty BpemeHu. Kpome TOro, M3-3a OTCYTCTBUS OMbITa KIMEHTbl 4YacTo He MOoryT
chopMynupoBaTb TEXHUYECKOE 3aaHne K CBOeMY NPUNOXKEHWUIO, YTO BHOCUT AOMOMHUTENbHbIE TPYAHOCTU.

Ons HaTMBHbIX NpunoxeHun nnatdopmbl iIOS 4alle Bcero Mcnonb3yloTcd OasoBble A3bIKM —
ObjectiveC n Swift. A3blk nporpammupoBaHusa Swift cosgaBanca ¢ Lenblo 3akpbiTb BCE HEOOYETHI A3blka
ObjectiveC 1 coxpaHuTb yXe COCTOSIBLUMXCS pa3paboTymkoB. B HacToAwmMi nepvog BpeEMEHW 3TO OAWH U3
CcaMbIX MPOrpeCcCUpyOLLNX A3bIKOB, Kak C TOYKM 3pEHUS MONYNsipHOCTU, TaK U KAYECTBEHHOrO PasBUTHUS.

Ona nnatdopmbl Android Yalle Bcero ucnonb3dyeTcs A3blk Java, a Ansa nnatdopmbl Windows - a3blk
C#. C TO4YkM 3peHnsa pa3paboTKM MMEHHO HaTUBHbIX MpunoxeHun gna WP, ueHHocTb wusydeHus C#
COMHUTENbHA, TaK Kak PbIHOK HEOOblYaMHO Man, OAHAaKO AaHHbIA A3blK MPOrpaMMUPOBAHUSA MONYMSIPEH U
nomoraeT co3aaBaTb AOCTOWMHbIE KpOCCnaThOPMEHHbIE NPUMOXKEHNS, HaNpUMep Ha Xamarin.

Ons pa3paboTku rmMbpuaHbIX NPUNOXEHUA HEOBXOAUMO UCMONb30BaTb HECKOIbKO TEXHOMOMIA, YTO
Npy O4YEBUOHBIX MPEUMYLLLECTBAX CO30AET U OnpeaerneHHble TPYAHOCTU. BbiBop A3bIKOB NporpaMMMpoBaHus
orpaHnyeH nub QYHKUMOHANOM npunoxeHus. B npoctenwem cnyyae, Ans cosgaHus UHTepdencHom
YacTu Ucnonb3yeTcsa HaTuBHas vactb (Swift, Java, C# 1 T. O.), @ BHYTPEHHAS CO30AETCS, Hanpumep, Ha
HTML5 wvnn JS. CnepoBatenbHo, 4ToObl Nepentn Ha Apyryto nnatdopmMy, NpuMAETCs NoTpaTUTb ropasgo
MEHbLLE BPEMEHU, YEM NPU CO30aHUN CTAHOAPTHOIO HATUBHOMO MPUIOXKEHWS.

MobunbHasa pa3paboTka akTMBHO MEHSIETCS, MOSTOMY, ONpeaenssach C HanpaBneHMeM MOBUIbHOM
pa3paboTku, HeobXxoaMmMo ObiTb TOTOBBIM UCKaTb HOBYKW WHGOPMaUMo, u3yvaTb LOMOJSTHUTENBHYIO
nitepaTtypy U OOKyMeHTauuio B 60nblimMx o6bEMAxX M NOCTOSHHO MepecTpamBaTbCs. [NaBHble MOBUNbHbIE
nnatgopMbl perynspHo obHOBMASOT CTeK U popmupytoT ero. CornacHo pa3mepy uccrieqyemon nutepartypbl,
anst  MobunbHoro paspaboTtuvMka [OaHHYyl Npodeccuto  BO3MOXKHO COMOCTaBWUTb, K MPUMEPY, CO
cneumnanbHocTblo Agoktopa [3]. WMHave, B OTCYTCTBMU CTaOMIbHOM MPaKTUKWA, HEMPEPBLIBHOMO YTEHUSA U
U3yYEeHWE HOBbLIX MPUHUMUMNOB pPaboTbl C MNporpamMHbIM  KOAOM OblTb 3(dEKTUBHBIM M YCMELWHbIM
pa3paboTynkoM He yaacTcs.

OnpepnenéHHble ycrnoBUSA COrnacHo CTeky, (hOpMUPYIOTCS 3anpocamMu 3akasuuka, TeMm, YTO OHa
ucnonb3oBasna paHee 1 Jaxe cpegHUM BO3pacToM pa3paboTymkoB KOMaHabl. Ho, B 06LLEM 1 LLeNoM, MOXHO
OTMETUTb PSS OCHOBHbIX TPpeBOBaHWIN, KOTOPbIE MATYT B OCHOBE Xeraemown BakaHcuu [4].


https://www.xamarin.com/
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Ona nnatdpombl Android TakoBelM TpeboBaHuem siBngaetcs BnageHne Android SDK, Java, Kotlin, Scala (B
MeHbLUen cteneHmn), Rest/SOAP, pasnuuHble API, SQLite n T.4. [5]. B cBoto ouepenp, anga nnatgopmel i0OS
370 3HaHue Objective-C, C#, Swift, a Takke 3HaHne Apple Development Guidelines.

Ona obenx nnatopm HeobXxoOuMbl HaBbIKU: 3HAHWE CTPYKTYP W anrOpUTMOB AaHHbIX, 3HaAHWE
npuHumnos OO[, NnoHMMaHMe OCHOBHbLIX NPUHLMMOB AM3aliHa U NPOEKTUPOBaAHUS MOOUMNbHBLIX MPUMNOXKEHWHN,
3HaHWe ceTeBbIX MPOTOKOSOB, 3HaHNe SQL, HaBblkM paboTbl ¢ MapkeTamu App Store n Google Play, HaBblku
paboTbl C MHOrOMOTOYHOCTLIO, Flutter

3akno4yeHune

BbinnM npoaHanuavpoBaHbl TEXHOMOMMM CO34aHUSI MOOWITBHOIO MPUMOXEHWS, a TakKe HeKoTopble
Lwaru, Kotopble Heo6xoAMMO y4nTbIBaTb NpU pa3paboTke.

MpoBegéH nNOAPOOHBIN aHanM3 CyLecTBYOLWMX MnatopM U SA3bIKOB MPOrpaMMmpOBaHMS.
PaccmoTpeHbl HeobxoauMMbl A3bIKM NPOrpaMMupoBaHus AN pas3paboTku MOBUMbHBLIX  MPUMIOXEHUN.
Mnatdopma Android B3ata 3a 6asuc, Mcxoosa M3 TeKyLWero konvyecTBa nofb3oBaTener MoOUNbHbIX
TenedoHOB Ha €€ OCHOBE, YTO AenaeT AaHHY0 CUCTEMY aKTyanbHOW.

Crnucok ucnosnb3yeMbiX UCMOYHUKOS8:

1. Mpugpgpumc P. [. Head First. [poepammuposaHue 0na Android [Tekem] / P. . Npugpgbumc — CaHkm-lNemepbype: Mumep,
2016. - 704 c.

2. AapoH Xunneeacc. Objective-C. lNpoepammuposaHue dns Android. 2012e.

3. Aapcu J1. Paspabomka nipunoxerutl dnsa Android-ycmpoticms. ba3ossie npuHyunsi [Tekcm] /J1. Oapcu, L. KoHdep — Tom
1. — Mocksa: 3kcmo, 2014. — 598 c.

4. [xopdx Lllegbepd. lNMpoepammuposaHue Ha Microsoft Visual C++ .NET. 2011a.

5. Ucnonb3osaHue MoburbHbIX ycmpoucme [OnekmpoHHbIU pecypc]. — Pexum Odocmyna: http://www.wi-life.ru/stati/wi-
fi/marketingovye-stati2/mobiledevices-use-aruba-research (0ama obpaweHus: 02.04.2021).

CUCTEMA YOANEHHOW OUATHOCTUKU ABTOMOBMUINA

Eymkeesuy A.A.

Benopycckuli 2ocydapcmeeHHbIl yHUgepcumem UHGOopMamuku U paduo3/1eKmpoHUKU
UHcmumym uHgopmayUuoHHbIX mexHonoaul
e. Munck, Pecnybrniuka benapych

XKypaenée B.U. — k.m.H., doueHm

CucteMbl yaanéHHoW [MarHoCTUKW aBTOMOOWNA npeAHasHaueHbl Ans  OOHapYyXeHWs HeWUCNpaBHOCTEW, TeXHU4ECKOoro
cocTosHus 1 mecTtononoxerus [1]. B paccmatpvBaemoi cucteme obmeH nHdopmaumen Mexay aBTomobunem v cepBUCHON cryxboi
ocyuiecTBnsietcs B on-line pexume no kaHany GSM/GPRS.

UHdopmaumnsa o pexnmax paboTel GOPTOBBIX CUCTEM aBTOMOBUNSA CYMTbIBAETCA MO GOPTOBOW LUMHE
CAN 1 npu KpUTUYECKMX HeucrnpaBHOCTAX nocne ob6paboTkM BoguTenb nonyyYaeT coobueHus o
HEeODOXOAMMOCTU TEeXHWYECKOro ob6CnyxuBaHus unnM pemoHTa. [lpn 3TOM OcywecTBAseTcd npuBsa3ka
nofny4yaembiX [OMArHOCTUYECKMX [JaHHbIX K reorpadmyeckoMy MOSTIOXKEHWUIO TPaHCMOPTHOMO CPEeACTBa,
BbIYMCMSIEMOrO C MOMOLLBK BCTPOeHHoro Mopyns GPS, 4yTo no3BonsieT BbisiBUTb B3aMMOCBA3b MEXOY
YyCNOBUSIMW 3KCMyaTauMnm MU KONMMYEeCTBOM BO3HMKalLWMX HeucnpaBHocTen. Cuctema siBnsietca 6asoBou
anst nobon modenn aBTOMOOMMA C 3MEKTPOHHbIMK GrioKaMu ynpaBneHusi, NoaAepPXMBaOLWUMN CUCTEMBI
BCTpoeHHon anarHocTmkun OBD-II.

OcHoBy cuctembl coctaensieT 32-pa3psagHbii ARM-mukpokoHTponnep STM32F103C4 (DD3) ¢ 16 K6
Flash namsaTtu, AL Ha 6a3e aapa Cortex—M3 (pucyHok 1). OH ocylecTBnsieT gekogupoBaHme coobLeHni,
nony4yeHHoe OT AMarHOCTUYecKoro uHTepdenca, ynpaBneHve BBOOOM/BbIBOAOM, BbIMOMHEHME YHKLUK
obmeHa no UART. Mogynbe GSM/GPRS nogkntodaetca no wuHe UART K MUKPOKOHTpOMNepy n cnocobeH
BbINONMHATL  AT-komaHgbl. Mopgyne GPS  nogknoyeH ko Btopomy UART  MUKpOKOHTponnepa.
OHeproHesaBucumasa namate EEPROM T3Y peanusyetca Ha 6ase mukpocxem cepum L24CXX (DD4) un
npegHasHayeHa Ang xpaHeHusi Npodunen HacTpoek Moayns U AnarHoCTUYeckux AaHHblX. NMpoTtokon [2C
ABYHanNpaBneHHOW nepefavnM [aHHbIX CeMencTBa MNo3BONSAeT paboTaTb HECKOSNIbKUM  COBMECTUMbIM
yCTPOMCTBAM Ha OAHOW ABYXNPOBOAHOMW WuHe. [MpoTokon noaaepxuBaeT OBYHanpaBIieHHY nepegady
AaHHbIX C 8-O6UTHBIM chopMaToM MOCbIIKK. B kavyecTBe yCcTponcTBa MHAMKALMMK UCMONb3yeTcs rpadnyeckmi
YKK-gucnneit HG1 ¢ cobcTBEHHBIM KOHTPOMEPOM.
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PucyHok 1 — ®yHKLMOHaNbHasa cxema CUCTEMbl UarHOCTUKN

PaspaboTka MoxeT ObITb akTyanbHa B NepByl0 ovepeab A5 KPYNHbIX TPAHCMOPTHBIX KOMMNaHWi, rae
BaXeH OnepaTMBHbIA KOHTPOMb M cTatuctnyeckas obpabotka OGonbworo obbéma AnarHOCTUHECKON
nHOopMaLMK NO NapKy TPaHCMOPTHbIX CPeACTB.

CrnucokK ucnosib308aHHbIX UCIMOYHUKOS:
1. Cucmema MOHUMOPUH2a U KOHMPOJs mpaHcriopma [OnekmpoHHbIl pecypc]. — Pexum docmyna: https://www.tk-nav.ru
(Odama obpauwjeHus: 10.04.2021).

MUKPOKOHTPOJIJIEPHAA CUCTEMA YNPABJIEHUA
LUArOBbIMU ABUTATENAMU

Botmosuy [].®.

Bernopycckuli 2ocydapcmeeHHbili yHUgepcumem UHGOpMamuku U paduo3/1eKmpoHUKU
UHcmumym uHgbopmMayuOHHbIX mexHoo2aul
2. MuHck, Pecnybrniuka benapych

Uinak U.N. — k.m.H., doyeHm

B noknafe paccMOTPeH KOMIMEKC BOMPOCOB, CBA3AHHBLIX CO CXEMOTEXHUYECKUM W KOHCTPYKTOPCKMM MPOEKTUPOBaHUEM, @ TaKkkKe
pa3paboTkoi anroputMa (YHKLUMOHUPOBAHUSI M NPOrPaMMHOro oGecneyeHnsi MUKPOMPOLIECCOPHON CUCTEMbI YMPAaBIIEHUs LLAroBbIMU
ABUraTesnsmm.

AKTyanbHOCTb pa3paboTky CUCTEM YNpaBlEHWUs LWAroBbIMU ABUraTensiMm obycnoeneHa NocTosiHHbIM
COBEpLUEHCTBOBaHNEM, pPasBMTMEM U pacluMpeHnem obnacTu NpMMEHEHUs LWaroBbIx ABUraTenen, Kotopble
YK€ AaBHO W YCMEeLHO NPUMEHSIIOTCA B camblX pasHoobpasHbix ycTporcTtBax [1]. MIX MOXHO BCTpeTuTb B
ONCKOBOAAX, NMPUHTeEpax, MroTTepax, ckaHepax, grakcax, a Takke B pa3HOOOpasHOM MPOMBILLIIEHHOM WU
cneumanbHom obopygoBaHun. CuCTeMbl yNpaBrieHUs LWAroBbiXx ABUratenen [OOMmKHbl obecnednBaTb
OecnepebonHy0 M TOYHYH paboTy JMEeKTPONPUBOAOB Pa3fMYHOIO HasHayeHusl. MuKpoLLaroBbii PeXnm
No3BOJIAE€T MOBbLICUTbL pa3pellakoLlyto CnocobHOCTb npueoaa, ,ElO6VITbCF| NNaBHOCTU AOBWMXEHUA U CHU3UTb
BMGpaumm LLaroBoro gsuraTens.

LLlaroBbIMM Ha3biBalOT CUHXPOHHbIE OBuUratTesnun, KoTopble npeaHasHa4veHbl AOnd I'Ip906p83OBaHI/IF|
ynpaBnsoLwWero BoO3AenNcTBuS, 3a4aHHOro B BUAE MMMYIbCOB, B (OMKCUPOBAHHGLIN yron noBopoTa Bana wnu
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uKCupoBaHHOEe nepemelleHne (kak 6e3 gaTyMkoB obGpaTHOWM CBA3W, Tak U ¢ HUMK). LLlaroBble gBuratenu
BbIMyCKaTCA MOLLHOCTbIO OT €AVHWL MWKPOBAaTT OO KWMoBaTTa, T.e. B OCHOBHOM, 3TO MMWKpOABUraTenu
Manon MOLLHOCTU

CoBpeMeHHas cuctema ynpasrieHUs LaroBbiX ABMraTenen COCToUT U3 KOHTponepa u CUIoBOMN YacTu
[2]. KoHTponnep waroBoro asuratend — 9TO WHTEMNMeKTyanbHas 4acTb CUCTEMbl, KOTOpas OObIYHO
peanusyeTcsa Ha 6a3e MUKPOKOHTponnepa n obecneynsaeT BO3MOXHOCTb NepenporpammmpoBaHms. IMeHHo
KOHTpOnMep oTBeYaeT 3a TO, B KAKOW MOMEHT, Ha Kakyto OOMOTKY, Ha Kakoe BpeMsi, U KakoW BerMynHbl TOK
Oynet nogaH. KoHTponnep ynpasnseTt paboTon CUoBow YacTu CUCTEMbI YpaBNeHns.

CunoBas 4acTb CUCTEMbI yMpaBneHUs — 3TO NOMNYMNPOBOAHMKOBBIA YCUMUTENb MOLLHOCTMW, 3adaden
KOTOPOro siBNeTcs npeobpasoBaHve nogaBaemMblxX Ha ha3oBble 0OMOTKM MMMYMbCOB TOKa B NEpeMeLleHus
poTopa: OAVH UMMYNbC — OAWH TOYHbIW LIar Uim MMKpoLLar.

MM KpOLIAroBbI peXnMm — 3TO PEXUM, NMPU KOTOPOM NpoucxoauT apobneHve wara 6onbliee 4em Ha
1/2 3a cyeT MomnyyYeHus MMaBHO BpaLLAOLWErocs MOns cratopa, T.e. TOK MMaBHO CHMXXAETCs Ha OOHOW
obmoTKe M MNaBHO HapacTaeT Ha Apyron. bnarogaps aTOMy poOTOp LIAroBOro ABuratens TeopeTuyecKu
MOXHO 3acuKcMpoBaTh B N0OGON NPOU3BOMBLHON NO3ULUKN, €CNN YCTAHOBUTL NPaBUIibHOE OTHOLLEHUE TOKOB
B obmoTkax (dasax).

Ha pucyHke 1 npuBegeHa paspaboTaHHas aBTOpoOM Ha 6ase MukpokoHTponnepa ATmegal128 [3,4]
CTPYKTypHas cxema cuctembl ynpasnexus (CY) 6unonapHoro warosoro gsuratens.

Qunbmp A < > Qunemp B
A
Komnapamop A & MuxpokoHmponney Komnapamop B
Yeunumenb A Yeunumens B

\ Peeynamop HanpsxeHus| N

K deueamenio A K dsuzamenio B
<———Cunoeas yacms A WemoyHuk numanus 2 > Cunoeas yacmb B >

/|

Nemoyruk numarus 1

PucyHok 1 - CtpykTypHas cxema CY wwarosoro Asuratenst Ha 6a3e mukpokoHTponnepa ATmega48

PyHKUMOHaNbHasA CXxema LIaroBoro afekTponpueoga Ha OCHOBe TpexdasHoro LiaroBoro ABurartens
(ycnoBHoe rpaduyeckoe u3obpaxeHue pgBuraTenss MNpUMBEAEHO B MNpPaBoOM  4acTU  PUCYHKA) C
MUKPOKOHTpOnnepHon cuctemon ynpasneHus (CY) npuBegeHa Ha pUcyHke 2.
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PucyHok 2.2 — ®yHKuMOHanbHas cxema MUKpOKoHTponnepHon CY warosoro asuratens

B cnnoBon yacTy 3geck NPMMEHSIIOTCS MHBEPTOPbI HaMPSXXEHWS, CoAepXKallme WeCTb TPaH3UCTOPHbIX
knoven (K1-K6). CY obecneunBaeT paboTy CuUNOBbIX KrOYeW MO 3a4aHHOMY 3aKOHYy YrpaBneHus.
MmnynbcHble curHanbel ¢ BHeLWHero 3agatollero yctpoinctea (3Y), MMmelowme 3agaHHOEe YUCIO UMMYNbCOB
Ny, u yactoty fy, N3MeHsIOLLYOCA B COOTBETCTBMM C 3aKOHOM YMpaerneHusl, noctynatwT B CY. B gaHHOM,
3aMKHYTOM LLAroBOM 9MEKTPOMPMBOAE C MO3ULMOHHOA obpaTHoM cBs3blo, B CY Takke nocTynawT
ynpaensowmne curHansl ¢ gatduka nonoxeHus potopa (AOMNP). B kauecTBe Takux AaTuMKOB 4alle BCErO
MCMOMb3yTCA ONnTUYeckne wunu xe datyvku Xomnna. Llarosbii gBuratens B 3TOM crnyyae paboTtaeT B
pexvumMe camokoMMyTauun. B 6e3gaTunkoBbIX cucTeMax MOMOXeHWe poTopa onpeaensieTcs No HaBoaMMONA
3/[C B obmoTKax asuraTens.

B oTnunume oT cyllecTBYOLWUX PELLUEHNIA, AaHHAs cCUCTEMA OTNMYAETCA COOTBETCTBEHHO HE3aBMCUMOW
UnNM 3aBUCMMOW OT MOJIOKEHUS pOTOpa KOMMYyTauMelh CUMOBbIX Kroved U oBMOTOK aABuraTens.
PaccmaTprBaemblil 3NeKTponpuBo, OTHOCUMTCS K Knaccy rmbpuaHbIX AMHAMUYECKUX CUCTEM, WM3BECTHbIX
TaKke Kak HENPEepPbIBHO-ANCKPETHBIE UMM CUCTEMbI C MEPEMEHHOW CTPYKTYPOM.

B poknage nogpoGHee pacCMOTpPeHbl pe3ynbTaTbl CXEMOTEXHUYECKOTO WM KOHCTPYKTOPCKOro
npoektupoBaHus [5], a Takke pa3paboTkum nporpammHOro obecrneyvyeHuss MUKPOMNPOLIECCOPHON CUCTEMbI
ynpaBneHus WaroBbIMy ABUraTeNsMU.

CrnucokK ucrnosib308aHHbIX UCMOYHUKO8:
1. KeHuo T. Llllacosbie Osueamenu u uUX MUKPOIMPOUECCOPHble cucmembl ynpasneHus: llep. ¢ aHen./T. KeHuo. — M.:
BHepzoamomuszdam, 1987. — 200 c.: un.
2. MHozokaHanbHbIli  Opalisep  waeogo2o  Osueamens  th6600[OnekmpoHHbIl  pecypc]. —  Pexum  docmyna:
https://steepline.ru/tovar/25/mnogokanalnyy-drayver-tb6600.html#descripl-tab Jama docmyna: 23.03.2021.
3. ATmegal28, ATmegal28L 8-pa3psdHbil AVR-MUKPOKOHMPOIIIep ¢ 8HymMpuU CUCMEMHO rpoepammupyemol ¢hriau-namsimsio
emkocmbio 128 kbalim [OnekmpoHHbIl pecypc]. — Pexxum docmyna: http:.//www.gaw.ru/html.cgi/txt/doc/micros/avr/arh128/1.htm Hama
docmyna: 28.03.2021.

4. 8-bit Atmel Microcontroller with 128Kbytes In System Programmable Flash ATmegal28 ATmegal28L [3reKmpoHHbIl
pecypc). — Pexxum docmyna: http://lwww.farnell.com/datasheets/1695246.pdf [Jama docmyna: 28.03.2021.
5. KoHcmpyuposaHue u mexHomoausi 3MeKmMpPOHHbLIX cucmeM: rocobue K Kypcosomy mnpoekmuposaHuto Ornsi cmyo. creu.

«DNeKMpPOHHO-OMNMUYECKUEe cucmeMbl U mexHoroauu» ecex ¢oopm obyy. / A.A. Kocmiokesud [u dp.]. — Munck: BI'YUP, 2011. — 119 c.:
url.
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NMPOrPAMMHO-ANNTOPUTMUYECKOE OBECINEYEHUE PABOTbDI
CUCTEMbI MALULMHHOI'O 3PEHUA

lepacumeHko I'.B.

Benopycckuli 2ocydapcmeeHHbil yHUgepcumem uHopMamuku U paduoaneKmpOoHUKU
WHcmumym uHgopMayUOHHbIX mexHo1o2ud,
2. MuHck, Pecniybrniuka benapych

CkyOHsikog HO.A. -K.m.H., QoueHm

[ns KOMMBIOTEPHOTO pacrno3HaBaHUs OGHLEKTOB €CTECTBEHHOMO NMPOUCXOXAEHUSI pa3paboTaHo NporpaMMHO-anropuTMUyeckoe
obecneyenve (MAO) dyHKUMOHMPOBAHUSI CUCTEMbI MaluMHHOro 3peHusi (CM3), ucnonb3oBaHne koToporo nossonser obecneuntb
BbICOKME ONepaTUBHOCTb U TOYHOCTb Pacro3HaBaHUsi CyObEKTOB.

Becbma akTyanbHOW 3ajadet COBpPEMEHHOro oOLlecTBa SBNSETCA pacrno3HaBaHMe CyObekToB
pasnuyHbIX Kateropun. [Ind pelweHns AaHHOW 3agayun B HACTOsILLEE BPEMS YXKe MOfyyeHbl onpeaerieHHbIe
pesynbtatbl. OgHako OHM TPeOylT CBOEro [anbHEWMEro COBEPLUEHCTBOBAHWUS MO psgy  BaXHbIX
nokasaTtenen Ka4yecTBa: BbICOKMX 3HAYEHWUN TOYHOCTW, OMEPaTUBHOCTM, HAOEXHOCTU, KOTOpble 3aBUCAT OT
MHOXeCTBa pa3nuyHblx hakTopoB 1 BMaoB obecneyerHmns CM3.

HanHas paboTa nocssweHa pa3paboTke n ucnonb3osanuto NMAO ans addektnsHon pabotsl CM3 [1].

B kauecTtBe nnatdopmbl dyHKunoHupoBaHusa NMAO CM3 B paboTe BbiOpaH MpoCTON OOQHOMMNATHLIN
KOMMblOTEp, MOCTPOEHHbIN Ha 6ase ARM npoueccopa W onepaunoHHoOW cucTembl Raspbian
peann3oBaHHOM Ha ocHoBe Debian GNU/Linux.

[na pelweHnsa 3agaym 3anvMcu NOTOKOBOrO BMAEO C Kamepbl Gbina BbibpaHa OoTKpbiTas GubnuoTeka
OpenCV, koTopas nogaepxueaeTcs B cuctemax Linux n moxet pabotaTb ¢ 6ubnuotekamu, NO3BONAOLWNMU
3anuceiBaTb, KOHBEPTMPOBATL M NepedaBaTb LUMpoBble ayano- U B1Aeosanqicu B pasnunyHbix dopmarax,
Takmx kak V4L2, DC1394 n FFMPEG. Takke B OpenCV eCTb BO3MOXHOCTb NpuBEOeHUs1 U306paxeHnn K
rpagauuu ceporo n YepHo-6enomMy Bugy no nopory, a Takke OAMHAKOBOMY pa3speLLeHuIo.

[na pelweHns 3agayv MalUHHOrO obyyYeHWst MCNonb3oBaHa OTKpbITas nporpamMmHas dubnunoTteka
TensorFlow, paspaboTtaHHaa komnaHuen Google Ang peweHus 3agady MNOCTPOEHUS W TPEHUPOBKM
HEVPOHHOMN CeTU C LieNnbio aBTOMAaTUY4EeCKOro HaxoXaeHus v knaccudukaunm obpasos [2-3]. OcHosHon API
anst pabotbl ¢ 6ubnuoTekon peanusoBaH Ansa Python, Takke cywecTByloT peanusaumm gna R, C Sharp,
C++, Haskell, Java, Go n Swift. TensorFlow 9 Hos6psa 2015 roga 661N OTKPLIT ANA cBo6ogHOro JocTyna.
TensorFlow siBnseTca cuctemorn MalmHHoro obyveHust Google Brain BToporo nokoneHus. B 1o Bpemsi kak
3TanoHHas peanu3aums paboTaeT Ha eAMHWYHBLIX yCcTponcTBax, TensorFlow mMoxeT paGotaTb Ha MHOMMX
napannensHblX npoueccopax, kak CPU, tak n GPU. TensorFlow goctynHa gns 64-paspsgHbix Linux,
macOS, Windows, n ans MobunbHbIX BblYUCNIUTENBbHLIX Nnatdopm, Bkiovas Android un iOS. BbluncneHus
TensorFlow BbipaxatoTcsa B Buae noTokoB AaHHbIX Yepes rpad COCTOAHUN.

Ons ynpoweHns paboTtbl ¢ 6ubnuotekon TensorFlow wucnonb3oBaHa OTKpbITas HempoceTeBas
oubnuoteka Keras, HanucaHHas Ha a3bike Python. OHa npegctaensieT cobow HaACTPOWKY Hapg
dperimBopkamu Deeplearning4j, TensorFlow n Theano. HaueneHa Ha onepaTuBHyl paboTy c ceTamu
rnybuHHoro oby4eHusi, nNpu 3TOM CAPOEKTUpOBaHa TaK, 4YTOOblI ObiTb KOMMAKTHOW, MOAYNbHOM MU
pacLumpsieMon.

Keras npegocTtaBnsieT BbICOKOYPOBHEBbIN, 6onee MHTYUTUBHBIN Habop abCcTpakumin, KOTopbIi AenaeT
npocTbiM POPMMPOBAHNE HEWPOHHbLIX CETEeN, HE3aBMCUMO OT UCMONb3YeMON B Ka4ecTBe BblYUCAMTENbHOMO
OakeHaa OMGNMOTEKN HayYHbIX BbIYUCIIEHWIA.

Ona nonyyeHnss BO3MOXHOCTelN 3axBaTa M 00paboTkm wmsobpaxeHun HeoOXOAMMO MOAKMYUTb
oubnuotekn OpenCV: importcv2.

[na 3arpysku nsobpaxeHusi B 6ydep ncnonbsyem criegyome yHKLUn:
image = cv2.imread(«. /nyTb/k/n3obpaxeHuto. pacumpeHmne"); cv2.imshow("Image"”, image); cv2.waitKey(0);
cv2.destroy AllWindows().

Mpu yTeHun Takum cnocobom m3obpakeHwe HaxoauTcs B LBETOBOM npocTpaHcTBe BGR (cuHun,
3eneHbIi, KpacHbIv), ANnS nepexoda B LUBETOBOe NpocTpaHcTBo RGB Heobxoaumo nmbo nomMeHsTb MectaMum
1-n kaHan (R — kpacHbIn) ¢ 3-m kaHanoMm (B — cuHui), nmbo NomMeHsITb LBETOBOE NpocTpaHcTBo Ha RGB
npu nomowm dyHkumm cv2.cvtColor, KoTopasi B CBOKO O4epedb MMeeT BO3MOXHOCTb NpeobpasoBbiBaTb
nszobpaxeHna B rpagaummn ceporo. Ons atoro B dyHKUuo HeobxoaMmo nepedaTb KOHBepPTUpyemoe
nzobpaxenne wn napamerp COLOR_BGR2GRAY, KOTOpbIi MNO3BONUT MepeBecTn wusobpaxeHne u3
npocTtpaHcTBa BGR B npocTpaHCcTBO rpagaumnin ceporo:
gray image = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY).
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lMocne pacno3HaBaHus M300pakeHne nNpuBoaUTCA K TpebyeMomy paspelueHutio (KagpvpoBaHue) U
OCYLLEeCTBNSeTCA crnegyowen dyHKUMEN:
cropped = self. crop_face (frame, face, margin=50, size=self. face_size).

lMepen Tem, Kak oThoaBaTb HaWAeHHble nuua B JAeTeKTop nona/Bospacta, WX Heobxoammo
HOpManu3oBaTb, T.e. MPUBECTM NuuUa pasHoro MacwiTaba, no-pa3HOMYy MOBEPHYTHIE M HAKMOHEHHblE, K
OfHOMY CTaHZapTHOMY BMAY.

Jlornyeckas vactb [MAO paspabotaHa B Buge anroputma pabotel CM3 ana oueHku Bo3pacTa
YerioBeka, cxema KOTOpOro npeacTasrieHa Ha puUcyHke 1.

3amycK BCex
CHCTEM H CEPEHCCE

Hemmanssanss
CHECTEMEl TOTOCOBRIR
ONOESIISEHE

[MpoEepEa MOETFOYEHE
BHENTHETD HCTOTHHEA
MHTAHHA

IpoEepsa VpoOEHER
sapAna
EEEVMYIETOPA

JamyeE OporpanED
PaCcOI0SHAEAHEA
BOSpacTa

Hemmanssanss Tlomocosoe cooSmense

[TpoEepEa VPOBER
sapAga
ANEVMYITATOPA

loaccopoe coobmense
0 HHIEOM SaPEIE
Oarapee

Her

Jda

Curman o
3aEepIIEHNH PaGoTEl
MPHCYTCIBYET?

KaMepsl H Gaskl
HeHpOHHOH CRTH

Creusa noToxoECTe
BHIOEO H €TI0 JHaTHS

R Jlzmno

obEapvEero?

da

O HHSEOM SapAme
Oarapee

Coxpanenne
HICOpaEeHHA

IIpuEegeEne doTo K

CEPRIM TOHAM

Kanpuposamse doTo B
OpHEENEHEE K
TpeGVEMOMY PaspeImeRHI0

Her

Onpegenesnne
BOSpacTa

IMonananse B
TPVIIIY PHCKA?

lonccoeoe coptmenme
CHOOECIOATOIIES O
EeofEOIHMOCTH HPOBEPEH
DOEVMEHTOE

3aBepImeHHe

3anycK CEETONHOTHOE
HHITHEAIHHA

EJ&C-)C}TEI CHCTEeMEl
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PucyHok 1 — AnropuTtm pabotel CM3 ans oueHkun Bo3pacTta venoseka

Peanusauns paspaboTaHHOrO anroputmMa OCyLlecTBfieHa C MOMOLLbI0 MPOrpaMMHOro cpeacrea Ha
a3bike Python.

Anpo6aumsa NMAO CM3 B pearnbHbIX YCNOBMAX MOKasana Xopowyto 3deKkTUBHOCTb C TOUKM 3peHUst
nonyyeHns TpebyemMbiX 3HAaYEHMIN ONEePaTUBHOCTM, TOYHOCTU U HaaexXHOCTU paboTel CM3.

Cnucok ucnosb3068aHHbLIX UCIMOYHUKOS:

1. KomnbromepHoe 3peHue: mexHo02uu, PbIHOK, nepcrekmussl [OnekmpoHHbil pecypc]. — Pexum docmyna : http:/iwww.
tadviser. ru/.— [Jama docmyna: 26.06.2019.

2. Criocob pacrio3HasaHus u3obpaxeHul nuy u cucmema Onsi e2o0 ocyujecmerneHusi [QnekmpoHHbil pecypc] lNamenm /|

Freepatent. — Pexxum docmyna: patent-2541136.pdf. — [Jama docmyna: 20.08.2020.
3. YHueepcanbHbili Modxod K mwobol 3adade MawuHHO20 0b6yyeHusi [OneKmpoHHbIl pecypc]. — Pexum docmyna:
http://datareview.info/. — [Jlama docmyna: 12.11.2020.

MHPOPMALUNOHHAA BE3OINACHOCTb WEB-CEPBEPOB
HA BA3E OC LINUX

Toukuti A.L.

Benopycckuli 2ocydapcmeeHHbili yHUgepcumem UHoOpMamuku U paduo3/1eKmpoHUKU
UHcmumym uHgopmayUuoHHbIX mexHoozaud,
2. MuHck, Pecnybrniuka benapycs

CKyOHsIKO8 O.A. -K.M.H.,

doueHm

Pa3paboTaHbl pekoMeHngaumm 1 anroputm obecneveHns tHdopMaumoHHon 6esonacHocTn web-cepeepoB Ha 6ase OC Linux.

Web-cepBepbl — HeoTbeMneMas 4acTb UHPPACTPYKTYPbl KOMNBIOTEPHON CETU NPaKTU4Yecku nobon
KoMmnaHuu. OHM ABNAKOTCA TEMU NOcpeHMKaMu, ¢ NOMOLLbIO KOTOPbIX OYHKUUOHUPYET pecypc U HEBaXHO,
CaT-BM3MUTKa 3TO UMM Uenas couuanbHad CeTb C KONMUYECTBOM 3aperucTpuMpoBaHHbLIX Monb3oBaTenem
bonee wmunnuoHa. CylwlecTBeHHON nNpobnemon Anst HagexHoW paboTbl web-cepBepoB  SABMsSETCH
obecneyeHne nx nHdopmaLmoHHon 6e3onacHocTu [1-2].

EctecTtBeHHO, npu TakoW MaccoBOCTW AaHHOro knacca, MO K HMM 4YacTo CTaHOBATCHA LUenblo
3MOYMBbILLUNIEHHUKOB. B 3aBMCMMOCTM OT xapakTepa BTOpXeHUs nameHsieTcs BHewHnin sug Web-cTpaHuu,
B (pannax npoOTOKOMOB MOSBASAKTCA HOBble 3anucu, ynpoujalwmue obpalleHne 3MOYyMbILNEHHUKOB K
cucTemMe, U3MEHSTCA KoAbl nporpamm, a Takke nosABnalTcsa Apyrue «cropnpusbl”. [Npeackasartb
KOHKPETHbIE AENCTBUSA B3MOMLLMKA JOBOMBHO CMOXHO, AaXe C NPMMEHEHNEM CUCTEMHbIX MPOrpamMm.

B atom cny4ae HagexHbIM peLleHnem SBAseTcs yaaneHne ¢ AMCKOB KOMMbloTepa BC MHAOPMaLMIo
1 NOBTOPHAas yCTaHOBKa CUCTEMbI UM BOCCTAHOBIIEHNE €e C NMOMOLLbIO Pe3epBHOM KONUW, CAENaHHON eLe
00 ataku. [ocKonbKy B3MOMLLMK MOANMULMPYET CUCTEMHbIE (hairnbl, HanMyne n3MeHeHHbIX arinos MOXeT
CNY>XUTb MPU3HAKOM aTaku.

OGHapyXuTb hakT MPOHWKHOBEHMS B CUCTEMY MOXHO NWLIb B TOM Cry4Yae, ecnv aaMuHUCTpaTop
3apaHee COXpaHuMn WHQOpPMaLMI0 O COCTOSAHUM OCHOBHbIX CUCTEMHbIX annos, Hanpumep, danna
/etc/passwd 1 ucnomnHsembix nporpamm B Katanore/bin. 3ta uHopmMauus [OOMKHA XpaHUTbCS B
3aKO4MPOBAHHOM BuAe NMbO ee cnenyeT 3anMcaTb Ha CMEHHBIN HOCUTENb.

OTn gaHHble HEOBX0AMMO NEPUOANYECKN MUCMONb30BaTb AN NPOBEPKU LEnocTHOCTK ghannos. Ecnin
Gann, KoTopblA He OO0SMPKEeH Oblnl MoABepraTtbCsi U3BMEHEHUSIM, OKaXeTcs MOAUMULMPOBAHHBIM, €CTb BCEe
OCHOBaHus nonaraTtb, YTO cuctemMa Obina B3fiomMmaHa, Npy 3ToM crneayeT yunTbiBaTb, YTO HEKOTOpbIE hawnbl
MOTYT ObITb UBMEHEHbI CaMUM aAMUHUCTPATOPOM.

Hanpvmep, npu co3gaHMyM HOBOW Y4EeTHOW 3anvcu AaHHble 3anucbiBatoTca B dann /etc/passwd. B
cetn Internet web-y3nbl nepepalT MHOPMAUUOHHBIE COOOLIEHWST O COCTOSIHAM KOMMBIOTEPOB U
WH(POPMALIMOHHO-BLIYNCIINTENBHOW CUCTEMBI B LIENTOM.

Anga 3awmTel NHPOPMALMOHHBIX pecypcoB web-y3noB  CUCTEMHbIN aAiMUHUCTpaTop OOIKeH
nepnoanyYeckn ocyLLecTBATb UX MOHUTOPUHT.

B cetu Internet npaktudeckn gna kaxporo gucTpmbyTMBHOro naketa Linux umeetca web-ysen,
cogepxawmm MHdopMaLuio O OaHHOM Bepcun cucTteMbl. 3HaYUTENbHbIN 0O0bEM 3TOW MHOpPMaLUK
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BKITIOYaeT CpeACcTBa 3aluUThl JAaHHbIX CBEAEHUS O BHOBb OOHapY>KEeHHbIX HeJoCTaTKax B 3ajute nporpamm u
CCbIfIK/ Ha BEPCMU NMPOrpamMm, B KOTOPbIX 3TW NPOGieMbl yCTpaHeHbI.

B web-yane CIAC (Computer Incident Advisory Capability (CIAC) nybnukyioTcs cBegeHus o
COCTOSIHUM MHGOPMALMOHHOM 6e30MacHOCTM KOMMbIOTEPHOW CETH.

Pasgen Linux Weekly News(http://lwn.net) — ceTeBas raseTta npegHasHadyeHa AN UCMNOMNb30BaHUS
OC Linux n copepxut cBefeHus o crnocobax noBbileHNss 6e30nacHOCTU PasnuyYHbIX AUCTPUBYTUBHBIX
naketoB Linux. (URL pasgena yacTto nsameHsieTcs, U ans 1oro, 4tobbl NonacTe Ha COOTBETCTBYIOLLYIO web-
CTpaHuuy, cneayeT akTMBU3MPOBaTh CCbINKy Security Ha rmaBHomn cTpaHuue Linux Weekly News).

Ha web-y3ne SecurityFocus (http://www.securityfocus.com) nyGnukytoTcss HOBOCTM O BOMpocax
3awmnTtbl. MIHgopmaums Ha 3ToM cepBepe npeacTaBnsdeT cobor cBoeoOpasHbIi AalmKeCT, COCTaBEHHbIN
Ha OCHOBE AaHHbIX, NpeacTaBneHHbIx Ha yanax CERT/CC u CIAC.

Ha nepedncneHHbIX Bbile y3rax HaxoOdATCs CBeOEeHWs O CpeacTBax, MCMONb3yeMbIX Xakepamu, U
NPOTUBOAENCTBMU pPa3NUYHbIM crnocobam aTaku, O BbISIBMEHHbIX HeJoCTaTKax B 3aliMTe pasfnyHbIX
NPOrpaMMHbIX MNPOAYKTOB, O AOMOMHUTENbHbIX MOAYNAX ANS PasnuyHblX NporpaMmM, MHGOpMauul o
Bupycax 1 6opbbe ¢ HUMK, a Takxke Apyrve AaHHble nogo6Horo poaa.

CucteMHOMY agMUHUCTPATOpPy CrneayeT Nepuoanyeckun nNpocMaTpuBaTb COOAEPKMMOE OOHOro - ABYX
13 3TUX Y3roB (KenaTenbHO AenaTtb 3TO eXeAHEBHO Unu, No KpamHen mepe, pa3 B Hegento) [3]. Mpu atom
Llenm xakepoB MOryT BapbMpoBaTbCa OT aTak «forfun» oo atak ¢ uenbto nepexesaTa Tpaduvka nonb3oBarenemn
ONA NONy4YeHUsa KPUTUYHOM MHAOpMaLUK, HOMEPOB KapT Y MpoYero.

Takke Lenblo MOXeT CryXnTb UCMornb3oBaHne web-cepBepa Kak «BXOAHOW» TOYKM B NOKarbHY0 CETb
KoMmnaHuu. [loaToMy rpamoTHas HacTporka 6e3onacHOCTM — OAWH U3 HeMasnoBaXHbIX 3TarnoB Mpu
pa3BépTbiBaHUM mnboro web-pecypca. BonblWMHCTBO web-cepBepoB ynpaBnsawTCA onepaurMoHHbIMM
cuctemamm Ha 6ase cemenctea OC Linux. Hanbonee 4acto ncnonbsyemble cepepa Ha OC Linux — aTo
Apache n nginx [4].

PekomeHpauum no 3awmre web-cepBepoB:

1. O6HoBRAINTECH. YacTO UMEHHO HeCcBOEBpPEeMEHHOe OOHOBMEHWE MPUBOAUT K KpanHe neyanbHbIM
NnocrneacTBUSAM.

2. Uzonupywnte paboty web-cepsepa, ecnun 310 Bo3moxHo. Docker unu chroot — otnuyHbIM cnocob
orpagutb MO 1 He gaTb 3MOYMbILINEHHNKY NPOHUKHYTL Aarnblle B CUCTEMY B cnydae koMmnpomeTtauuun. He
cTouT 3abbiBaTb, YTO B 0BOUX criyyasix B KOHTenHepe/chroot-cucteme gormkeH BbiTb «MuHUMyM» [1O: ecnin
Kakasi-TO yTUnuta He HyXHa, TO OHa AoMmKkHa ObiTb Bbipe3aHa. [laHHas mepa He MOMOXEeT, ecnv Obina
CKOMMPOMETUPOBaHa OCHOBHasi cMcTema, a He web-cepBep.

3. Ypanute «aedonTHbi» KOHTEHT. OH CRYyXUT TONbKO ANA AMarHoCTMKU TOro, 4Yto web-cepBep
3anycTuncs u paboTaeT, a 3NoyMbILLNIEHHUKY OH NMOMOXET y3HaTb, kakoe MO ncnonb3ayeTcs.

4. YMeHbLMTe UHopmaLmio, BO3BpaLLaeMyo CepBEPOM.

5. CocTaBbTe CMMCOK MOAYNEN, KOTOpble BaM [OEWCTBUTENbHO HEOOXOAMMbI, OCTarbHblE Xe
TpebyeTca yganutb. Hanpumep, ecnu Baw cepBUMC He nogpasymeBaeT ynpasneHue danamm ans
KIMEHTOB, CMENO KOMMEHTUPYNTE HYXHble CTpokn ¢ mogynem WebDAV B cairine koHdurypauumn. dpyromn
npumep — autoindex, NO3BONMAKOLWMIA aBTOMaTMYECKM co3daTb CTPYKTYpY AupekTopun. PekomeHayeTcs
AenaTtb 3TO BPY4YHY0, OCTaBMB TONbKO HeobxoamMble dhannbl U Nanku.

6. OTkNoYanTe HEHyXHble OnuMu ONns AUPEeKTopui. B OupekTopum HET UCMOMHSIEMOro KOHTeHTa?
Otkniovarite ExecCGl. He Tpebyetcs FollowSymlinks? Cmeno ygansmnTe. A ecnu onums Bce xe TpebyeTtcs,
cmoTpuTte Ha SymLinkslfOwnerMatch.

7. HactponTte counbTpbl Ana dannos. 34ech Kaxaasi HacTponka yHUKanbHa, CyTb €€ CBOAUTCH K TOMY,
4yTOObI MOMb3oBaTeNb MOr Mofy4aTb AOCTYN TOMbKO K Tem davnam, KoTopble emy Heobxoaumbl. Takum
o6pa3oM, MOXHO 3abnokvpoBaTb BbiMofiHeHMe PHP B pas3nuuHbiXx AMPEKTOpUSAX, AOCTYM K CIyXeOHbIM
nankam u npovee.

8. BHumatenbHo nposepsinte CGl. Y CGIl goBonbHO Goratasi UCTOpUsl, CBSI3aHHasi C pasfuyHbIMA
uHUMgeHTammn 6GesonacHocTn. U pgaxe HecMoTpss Ha TO, YTO Cedyac OH CYMTAeTCs OTHOCMTENbHO
©e3onacHbIM, pekoMeHAYeTCs yaansiTb CKPpUNTbl, KOTOPbIE BaM HE TPeOYTCA 1M KOTOPble MOTYT NPUBECTU K
HEOXnOaHHbIM MOCNeACTBUSM.

9. OTkntounTe Heucnonb3dyemble HTTP-meTogpl. Trace, KOTOpbIA YacTo ucnonbdyeTtcst npu gebare, B
NPOAYKTUBHOW cpede MOXeT NPUBECTU K NOMyYeHnto cookie CTOPOHHMM NULIOM, @ BbIKMIOYUTL €r0 3a4acTyto
3abbIBatoT.

10. OtkntovanTte crapble Bepcum HTTP. Bepcun paHee 1.1 He [OMKHbI NogdepXuBaTbCHd, a Ha
TEKyLLMIA MOMEHT MpoOUCXoauT murpauuss Ha Gonee GbicTpbii HTTP/2. CTapble 1 HEKOPPEKTHbIE BEPCUM
HTTP nosBonsatoT oTcneautb crneuunanbHble Mogynu ons web-cepBepoB, NoBblllatowmne 6e3onacHocTb, 0O
KOTOpbIX OyAeT ckasaHo Janee.

11. OTkntounte goctyn K canty no IP. BonblWMHCTBO OObLIYHLIX MONb30OBaTENEN MOAKIIYATCA K
CanTy NO OOMEHHOMY MMEHW, B TO BPEMS Kak CKaHepbl, aHanusupyloLwme B Mouckax ys3BMMOro codra,
«ngym» no IP-agpecam.
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12. Yka3biBanTe KOHKpeTHbIn IP-agpec, Ha koTopoMm web-cepBep AomkeH obCnyXuBaTb KITMEHTOB.
910 wu3baBuT OT npobnem, BbI3BaHHbIX [00AaBNEHMEM HOBbIX WHTEP(ENCOB W OTCYTCTBMEM NMOBO
HEKOPPEKTHOW HAaCTPOMKOW MEXCETEBOIo aKpaHa.

13. ContentSecurityPolicy. NonesHas onuusa, 3awuuiatolias OT HEKOTOPbIX aTak, Hanpumep, psaa
XSS nnn Codelnjection. [ins kaxgoro cepeuca TpebyeTcs yHUKanbHas HacTpouka, rae crnenyeT ykasaTb, C
KakMx OOMEHOB paspelleHO 3arpyxaTb pasfuyHbIi KOHTEHT, Oyab TO CKpunTbl cbopa CTaTUCTUKM WUMn
n3obpaxeHus.

14. 3awuTtute Beb-cepep ot DoS/DDoS artak.

15. HTTPS/HTTP Strict Transport Security. Hactpolite n ncnonb3yiTte WM@poBaHMe, OTKAXUTECH OT
HTTP. Ncnonb3ynte TLS He Huxe v1.2. NMpu HacTponke obpaTuTe BHUMAHME Ha UCMONb3yeMble anropUTMbl,
HEKOTOPbIE N3 HUX YXKe yCTapenu u NnpusHaHbl HeHagexHsiMu. Cpegu Takmx: SHA-1, RC4, DES, 3DES, AES-
CBC, MD5.

16. MNocne HacTpolikn wWndpoBaHnsa Heobxoanmo obesonacutb dannbl cookie, ana yero Tpebyertcs
BKMIOUYUTL onuuu secure (anga nepegaydn toneko no HTTPS) n httpOnly (4To o6ecneunTt 3awmty ot XSS).

17. MNpoBepbTe, YTO BEOETCA 3aNMUChb XypPHANoOB OOCTyNa M XypHanoB oWNBOK. OTO KpalHe BaXHbIN
MYHKT, Belb UMEHHO C MOMOLLIbIO IOrOB Bbl CMOXETE MOHATb, YTO C BalLMM CEPBEPOM UTO-TO He Tak, Byab-To
CTpaHHble 3anpochbl, Kakue-To NOMbITKN aTak, Aa U NPOCTO aHOMarbHas Harpyska.

DencTtBua B crnyydyae MHUMBeHTa. B nepByw oyepedb, HeEoOXoOAMMO MOHATb, Kakum ob6pasom
AencTBOBan 3noymbilwneHHuK. MNonyynn nu oH goctyn K web-cepsepy B pesynbTate B3noma OC? Unu xe
Kakasi-To ysi3BUMOCTb/HefopaboTka NpUCyTCTBYeT B camoMm cepBepe? A, MOXeT ObiTb, ysi3BMM kop web-
npunoxeHna? Bo Bcex cuTyaumsax anropMtm nocneayroLlmx 4eNCcTBUA UHONBUOYAIEH.

OOuwme warn paboTbl anropuTMa criegyroLme:

1. OnpegenvTte yaA3BMMYK TOYKY BXOAd, HE [ANTe 3MOYMbILWMEHHWKY MOBTOPHO B3foMaTtb Bally
WHPaCTPYKTYypy.

2. BbigBUTE, YTO UMEHHO fJernan xakep nocrie nonagaHus Ha cepsep. MoxeT cnyuuTbCcsa Tak, 4To,
3aKpbIB «AbIpbl» Ha web-cepBepe, Mbl MPONYCTUM MUMO BHUMaHWUS GOTHET, KOTOPbIN MOSBUMCHA Ha APYrux
MalmHax. [1poBepuTb MOXHO NpPU NOMOLLM XypHanoB. Ho nydwe nvetb kakoe-nnbo cpeacTBo arperaumm m
MOHUTOPWHra foroB Co BCEX cucteM, nmbo xe ucnonb3oatb SOC, KOTOPLIN NO3BONUT BbIABUTb MHUMOEHT
«Ha neTy».

3. Oumctute BCe criegbl 3nOyMbIlLNEHHUKA. [1na 3Toro Hennoxo 6bl UMEeTb YyTUNUTHLI, NO3BONAOLWNE
oTcrneautb nosiBreHvne/pefaktupoBanve danno. OTAENbHO CTOUT 3aMeTUTb, YTO XXypHanbl, B KOTOPbIX
coxpaHunacb WHgopmauna o [OeATenbHOCTU MPecTyrnHuKa, nydlle COXpaHWTb, TakK Kak OHW MOoryT
NpPUroanTbCA B AanbHenLWwem paccrneoBaHuu.

B ntobom cny4vae, npu komnpomeTaumm web-cepBepa, Bam NoHagobutcs nepeBbIinyCcTUTb cepTudmkat
WndpoBaHMA BMECTE C 3aKPbITbIM KITHOYOM, TaK KakK TEKYLUA MOXET ObiTb YKpageH M MCNomb30oBaTbCs B
JanbHenweM Ans npocmoTpa 3amngpoBaHHOro Tpaduka.

CnucoK ucnosb308aHHbIX UCIMOYHUKOS:

1.Bocmpeuosa, E. B. OcHoebl uHghopmayuoHHol besonacHocmu: y4yebHoe nocobue Ons cmydeHmos gy3oe / E. B.
Bocmpeuosa. — EkamepuHbype: M130-8o Ypan. yH-ma, 2019. — 204 c.

2.lMapmeika, T.J1. MHgpopmayuoHHas 6esonacHocms / T.J1. NNapmeika, U.U. onos. — M.: ®©OPYM: UHOPA-M, 2021. — 432 c.

3.KeHuH, A. M. Camoy4umenb cucmemHo20 admuHucmpamopa / A. M. KeruH, . H. KonucHu4eHko. — 5-e u3d., nepepab. u
don. — CI16.: EXB-lNemepbype, 2019. — 608 c.: un.

4.Cmum, Podepuk, B. Cemesbie cpedcmea Linux.: lep. ¢ aHen. — M.: U3Gamenbckull 0om «Bunbsme», 2003. — 672 c.: url.

NMPOrPAMMHOE CPEACTBO OPFTAHU3ALIUA
TEATPAJIbHOU OEATEJIBHOCTHU

pebeHbkos A.1O.

Bernopycckutl 2ocydapcmeeHHbili yHUgepcumem UHGOpMamuku U paduos/1eKmpoHUKU
UHcmumym uHgopmMayuoOHHbIX mexHoozaud,
2. Munck, Pecnybrniuka benapych

CkydHsikos HO.A. - K.m.H., doueHm

[ins opraHv3aumn aBTOMaTU3NPOBaHHOW AesTenbHOCTU COTPYAHWMKOB TeaTpa pa3pabotaHo nporpammHoe cpepactso (M1C) no
mMoaepHusauum Beb-cepBuca nokarnbHONM KOMMbIOTEpHOM ceTn TeaTpa. MWcnonb3osanue [MC  nossonseT obecneynTb BLICOKYHO
onepaTVBHOCTb B3avMOAENCTBUSA PYKOBOACTBA C COTPYAHMKaMM M COTPYAHWKOB Mexay coboi B pamkax Teatpa Ans obecneyeHus
BbICOKOWN 3(phEeKTUBHOCTU TeaTparnibHON AeSTEeNbHOCTU.
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B Teatpe pabounit NpoLecc HauyMHaeTCs C BOCbMUM yTpa M 3akaH4YMBaeTCs MO3gHEN Houbk. Kaxabin
AEHb Ha CLUeHe W B peneTuUMOHHbLIX Knaccax Teatpa ugét paboumn npouecc. Npu MOHTaxe ChnekTakns
paboTaloT OT ABYX A0 YeTbIpeX Cryxo:

1.cnyx6a akcnnyaTtaumm CueHbl;

2.y4acTOoK MO M3rOTOBMEHMUIO U PEMOHTY XXECTKUX AeKopaLnii;

3.MalLUNHHO-AEKOPALIMOHHBIN LEX;

4.u€ex No OCBELLEHNIO CNEKTaKIEN.

Mpu peneTnumm B cnekTakne apTUCTbI 3aHATLI B pamMKax OT ABYX A0 YeTbIpEéx cryx6:

1.pEKBM3NTOPCKNIN YHaCTOK;

2.0TAen paguo, TeNeBMAEHNS U CBA3N;

3.cnyx0ba rmaBHOro pexwnccepa;

4.cnyxba rmaBHOro anpwxepa.

B pabouuin geHb TOMbKO Ha CLEHEe M B PeneTULUMOHHBIX Kraccax, He BKM4Yasi apTUCTOB CLEHbI,
3a[eMCTBOBAHO COTPYAHWKOB TeaTpa OT LecTu Ao gecatn cnyxb. Kaxpas cnyxba nveet csow rpadumk
pabot Ha Hepen. Bo Bpems pabodero OHSA HefenbHbl rpaduk paboT Ha CueHe U B peneTULMOHHbBIX
Knaccax MOXeT U3MEHSATbCS B peXMMe peanbHOro BpeMeHu. HavanbHukn cnyx6 nponsBogaT MOHUTOPUHT
rpaduka n o cornacoBaHHbIX U3MEHEHUSAX B pexume paboTbl U MHPOPMUPYIOT 06 3TOM CBOUX NOAYUHEHHbIX
[1]. B cnyxbax co ckonb3awmum rpacmkoM NponHPOPMUPOBaTL MOAYMHEHHBLIX COXHEe, YeM B cnyxbax ¢
paboumm rpadukom “nATe Yepes ABa”, Tak Kak paboyumii MOXET HAaXOAMUTbCS Ha BbIXOLHOM.

B Teatpe, ana pabotbl Bcex cnyxb, cnpoekTMpoBaHa Beb-cucTemMa Ha OCHOBE JTOKarbHOM
KomnbloTepHon cetu Fast Ethernet no ceteon TexHomorum 100BASE-TX c Tononoruen «3pesga». B
KayecTBe LeHTpanbHOro yCTPOWCTBA JIOKANbHOW CeTU ucnonb3yeTtcst cepBep. B dyHKkumMM cepBepa Bxoaut
nepegava KomMnbOTEPOM MHAOPMaLUK OOHOMY UMK BCEM OCTallbHbIM KOMMblOTEPaM ceTu [2]. Beb-cuctema
BbINOSMHAET crneaywme pyHKUnm:

1.aBTOMaTM3aLMA NPOLLECCOB XYAOXECTBEHHOIO PYKOBOACTBA TEATPOM;

2.aBTOMaTM3auMa  MpOLIECCOB  YMpPaBfi€HUS MOCTAaHOBOYHOM YaCTbid U XYOOXECTBEHHbIMU

MacTepCKMMu TeaTpa;

3.aBTomaTmsauma hrHaAHCOBO-IKOHOMUYECKOIO yNpaBneHnst 4eATeNbHOCTbIO TeaTpa;

4 .aBTOMaTU3aALMS YpaBnNeHNsa kagpamm TeaTpa;

5.aBTOMaTmMsaumsa ynpasneHusi GUNeTHbIM X03MCTBOM TeaTpa.

B cnyxbax yctaHoBneHbl nepcoHanbHble komnbtoTepsbl (MK) ¢ onepauunonHon cuctemon Windows 7
Ans paboTbl ¢ Be6-cnuctemon.

CuctemHble xapaktepuctukm MK:

1.npoueccop Intel Celeron;

2.matepuHckas nnata ASRock H110M-DGS R3.0;

3.suaeokapta MSI GeForce GT 710 1GB DDRG3;

4.onepaTmsHas namatb Kingston ValueRAM 2GB DDRS;

5.xectkun guck WD Caviar Blue 1TB.

Ha ocHoBe cyulecTtBylolen BebG-CUCTEMbI M TEXHUYECKOrO OCHALLEHWUs PYyKOBOACTBOM TeaTtpa
nocTtaeneHa 3agaya cosgatb [1C no aBTOMaTMsauuu TeaTpanbHOW OeATENbHOCTM, Ha MpuUMepe Cnyxobl
akcnnyaTaumm cueHbl. ns oopmMupoBaHMs U KOPPEKTUPOBKU rpadmka OeATenbHOCTM COTPYAHMKOB TeaTpa
cocTaBneH Tabernb paboyero BpeMeHu 1 onoBeLLeHNst pabounx O CIyYUBLUMXCHA N3MEHEHMSX.

[nsi peanuaaumm NnocTaBreHHOM Lienm 060CHOBaH BbIGOP A3bIK NporpamMmmunpoBaHms C#, oTBevatoLwuin
crnegylLwum KpuTepusam:

1.NnpyHUMNaM 06 BEKTHO-OPUEHTUPOBAHHOIO NPOrpamMMUpPOBaHNS;

2.BbICOKasi CKOpoCcTb 06paboTkn MHpopmauuw;

3.6onbLoe KonmMyecTBo BUONMOTEK U LWABMOHOB.

Asblk nporpammupoBaHusa C#, paspaboTaHHbIi Kopriopauuen Microsoft, oTBe4yaeT 3TUM TpPEM
KpuTepusam [3].

Pesynbtatom paspabotkm saensetca [1C, KOTOpoe [OMOMHSAET CyLEeCTBYLWY Beb-cuctemy.
Mcnonb3oBaHne paspaboTaHHoro NC no3BonsieT COCTaBNATb U pefakTUpOoBaTb €XeMEeCsHHbIA rpadumk
paboyero BpeMeHM, Ha OCHOBE KOTOporo dopmupyeTcs Tabenb paboyero BpeMEeHU M OMnoBeLLEHUsI
COTPYAHUKOB 00 u3ameHeHun pabouero rpadumka BHyTpu criykbbl. Vicnonb3osaHue MNMC noseonser pewartb
rnaBHyto npobnemy Beb-cepBuca — KOPPEKTUPOBKY MECAYHOro rpadhmka cnyx6bl u co3gaHne HenpepbIBHOTO
paboyero npovecca B TeaTpe.

MNMC Takke ucnonb3yeTca B cnyxbe akcnnyataummn cueHbl, obecnedmBarowmin rmMbkocTb rpadumka
paboT, HanpsIMyto 3aBUCSILLEN OT HEAENbHOIO pacnucaHns OesaTenbHOCTU TeaTpa.

MC nocTpoeHo MO MOAYNbHOW TEXHOMOMMK,UYTO MO3BOMSET ero MogepHM3upoBaTtb, O00aBNATb
MOOYNEeM KOHTPONS HaxXOoXOEeHWUs coTpydHuka Ha paboyem mecTe. Peanusaums aBTOMaTM3MpPOBAHHOM
TeaTpanbHOW AeSATENbHOCTU COTPYAHMKOB OCYLLECTBNSAETCS Ha OCHOBE UCMOJIb30BAHUSA KIMEHT-CEPBEPHOM
TEXHOMOrnMm.
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Cnucok ucnonb308aHHbIX UCIMOYHUKOS:
1.Cucmema ynpasneHusi criekmaknismu [SrnekmpoHHbit pecypc]. — Pexum docmyna:https://digdes.ru/. — Jama Odocmyna:
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CUCTEMA YNPABIJIEHUA OTOIMJIEHUEM XWUIOIO
NMOMELLEHUA

Lepauuy J1.A.

Benopycckuli 2ocydapcmeeHHbili yHUgepcumem UHopMamuku U paduoa3/1eKmpoHUKU
e MHCmumym uHgopMayUOHHbIX mexHooaul
2. MuHck, Pecnybrniuka benapych

Unak U.U. — k.m.H., OoueHm

[Joknag noceswéH pacCMOTPEHMIO Pe3ynbTaToB CO3AaHUs BECbMa MOMyMsPHOM B NOCNeaHee Bpemsi aBTOMaTU3MpOBaHHOM
CUCTEMbI OTOMMEHWSI B MHOTOKBApTUPHOM AoMe. ABTOPOM MpPOBELEHO CXeMOTEeXHWYecKoe MpPOEeKTUPOBaHWe cucTeMbl, paspaboTaH
anroput™M eé€ (yHKLUMOHMPOBAHUSA, a Takke paspaboTaHa KOHCTPYKUMS MeyaTHOro yana CWUCTEMbl C MNPUMEHEHWEM CPeacTB
aBTOMaTV3MPOBaHHOIO MPOEKTUPOBaHUS

MonynapHOCTb MCMONb30BaHWS aBTOMAaTU3MPOBAHHLIX CUCTEM OTOMMEHUST B MHOFOKBapTUPHbIX
AoMax B nocnegHee BpeMsi obycrnoBrneHa Tem, 4YTO Tapudpbl Ha OTOMSIEHME MOCTOSHHO pPacTyT.
I'Iorop,osasmcmmaﬂ aBTOMaTUKa No3BOJIAET 3KOHOMWUTb 3Hepro3aTtpaTtbl, 1 NO3TOMY CTaHOBUTCA BCe bonee
BOCTpebOBaHHOWN.

Mpn npoekTMpoBaHUM W CTPOMTENBCTBE HOBbLIX MHOIMOKBAPTUPHBLIX AOMOB npegycMaTtpuBaeTcs
yCTaHOBKa aBTOMaTU3NPOBAHHbIX CUCTEM OTOMNEHUA, 06ecnqu|Barou.|,v|x aBTomMaTu4deckoe perynmposaHue
TemnepaTypHbIX NapameTpoB TEMSOHOCUTENS, a Takke YCTAHOBKY B MHAMBUAYaNbHbIX TEMNOBbLIX MyHKTaX
AOMa aBTOMaTM3VPOBAHHOIO Y3a ynpaBreHns OTONNeHNeM Kaxaon keapTupbl [1].

PaspaboTaHHas aBTOpOM cucTemMa npefHasHadeHa Ans  AMCTaHUMOHHOIO  ynpaBreHus
SMNeKTPUYECKUM BoOJOHarpeBaTenemM MocpeacTBOM MOOUNBHOW CBSI3M  C  MOAAEPKaHWeM  3afaHHOW
Temnepatypbl. TakMe COCTaBHble YacTM CUCTEM OTOMMEHMS MHOFOKBApPTUPHbLIX AOMOB HaubGonee
3P pEeKTUBHBI M NOME3HbI B PErMOHaX, rAe 3MMOW CRy4valoTcs YacTble CYTOYHble nepenagbl TemMnepaTyp, YTo
xapaktepHo ansa Pecnybnuku benapycb. CTpyKTypHas cxema cuctembl npeacTaBrieHa Ha pucyHke 1.

Knaewatypa
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PlﬂcyHOK 1- CprKTypHaﬂ CXeMa CUCTeMbl ynpaBneHUa oTonfeHneM Xnnoro nomeLleHna

CosgaHHaa  cuctema  cocTouT u3:  Onoka  ynpaerneHusi,  MpeacTaBnswoowero  cobon
MMWKPOMNPOLIECCOPHOE YCTPOWCTBO, NpeaHa3HayeHHoe ansi cbopa, npeobpasoBaHus, 06paboTkM N XxpaHeHus
AaHHbIX, @ Takke BbIMNOSIHEHWUS KOMaHA YnpaBfeHus, 3afaHHbIX NOCPEeACTBOM MNpOrpammbl; AaTYUKOB
TeMnepaTypbl, KOTOpbIE ONPEeAEnsoT TEKYLLYIO TemnepaTypy B NOMeELLEHMM 1 TeMmnepaTypy Boabl B Bake [2];
3MNeMeHTOB yrnpaBreHus HarpeBaTensaMu, npeacTaBnsaiowmMmMm cobomn TaHbI, NpeaHasHavYeHHble Ans Harpesa
TEeNnnoHocMTENS B TENNOOOMEHHMKaX; 3NEMEHTOB yrnpaBreHns HacoCcoM, NpeaHasHa4YeHHbIM Ans NoAKavku
TennoHocuTens; 6noka vHAMKaUMK, COCTOSLLEro M3 CBETOAMOOOB ANA MHOMKaLMKU TeKylwero COCTOSHUSA
cuctembl; GSM-mogema, KOTOpbIM HYXEH Ons npuema u nepefadv CUrHanoB M KOMaH4 MnocpeacTBOM
MobuneHow cBa3wm [3]; 6noka nuTaHus, obecneynBaroLLero nogady HeobXoAMMbIX HaNPsSXKeHWN Ha Bce BOKM
CXEMb.

OCHOBHbIM GTIOKOM CUCTEMbI GE3YCITOBHO SABMSETCS MUKPOKOHTPOINEP, KOTopbin obecrnedvnBaeT, B
COOTBETCTBMM C paspaboTaHHbIM anroputMOM W  MNpoOrpaMmHbiM  obecrnevYeHnemM, OpraHusauui |
ynpaBneHne paboton Bcen cucTembl, obecnednBaeT BBO4 MHAOPMaLMM B MUKPOKOHTPOIep,
HeobxoamMyo 06paboTky MHOopMauun, BbIBOL MHOPMaLUM Ha YCTPOWCTBO OTOBPaXeHus nHdopmalmu.
Ons peweHns ykasaHHbIX 3agad BblbpaH MukpokoHTponnep ATmega8A [4], apxuTekTypa KOTOpPOro
npeacTaBneHa Ha pucyHke 2.

Data Bus 8-bit
% [Tepudepitbie
v -~
VEeTDORC
o Program Status 3 VCTPORCTER
peasly Counter ] and Contro! |~ P
Program /
/Memc.'y -
] l Interrupt
o 32x8 Unit
= Instruction General
S w Register VY Pumo —
g O T Registrars R Unit
=
= !
=
3 3 Instruction B Watchdeg
ol | Decoder 3 Timer
= o= = i‘ NS
2 ) \
! —
Control Lines § § | | Cempanater
5= T
g g
= b=
- _ o s 1 VO Modulet
PerucTpoeslii .
2 —
daitn (POH) <t
. |
Data ¢
VO Medule 2
/ SRAM ke ; z
o3V
<> 'O Modulen
EEPROM
/O Lines <

PucyHok 2 — Apxutektypa MykpokoHTponnepa ATmega8A

KOHCTpPYKTMBHO cuUcTeMa YyrpaBrieHUs OTOMSIEHWEM XKMIOro MOMeLLEHUs] BbIMONIHEHA B Buae
neyaTtHoro 6noka [5], nuTatowerocs oT 6bITOBON CETU NEPEMEHHOIO TOKA.

OOHUM 13 NPpenMyLLECTB AaHHON paspaboTky SBNAETCA NPOCTON, MO CPAaBHEHWMIO C CYLLECTBYIOLLMMU
aHarnoramu, UHTepdeic ynpasneHus.

Cnucok ucnosib308aHHbIX UCIMOYHUKOS:

1. lMod0epxxaHue MuUKpoknumama [OneKmpPoOHHbIU pecypc] — OnekmpoHHble OaHHble. — Pexum docmyna:
http://www.radioradar.net/radiofan/miscellaneous/home_weather_station_part2.ht ml. Jama docmyna: 12.10.2020

2. . Komiok A. ®. [Jlamyuku 8 cospemeHHbIx udmepeHusix. CripagoyHuk / A.@.Komiok, T. M. JlemuHa — Paduo u cessb,
eopsivasi nuHust — Tenekom, 2006 - 96 c.: un. - (Maccoeasi paduo-6ubnuomeka; Bbin. 1277).

3. MukpokoHmponnep ATmega 8A. — [OnekmpoHHbIlU pecypc] — Pexum docmyna: https://www.chipdip.by/. Hama
docmyna: 13.11.2020.
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4. 513bIKU MPpO2paMMUpPO8aHUsi MUKPOKOHMPOIIIepos [OneKmpoHHbIlU pecypc]. — OnekmpoHHbie OaHHble. — Pexum
docmyna: https ://mcucpu.ru/index.php/soft/42-lmcul/67-programmlang. [Jama docmyna: 21.12.2020.
Pacuém a/1emMeHmos ne4yamHdozo pucyHka [OrnekmpoHHBbIt pecypc]. -

https: //studwood ru/1648620/tehnika/raschet_elementov_pechatnogo_risunka/. Jama docmyna: 20.12.2020.

MOHUTOPUHI OTKA30OB CUCTEMbI OBECINEYEHUA OOMALLUHEIO
AOCTYIMNA B UHTEPHET (COAAN)

UnbuH C.A.

Benopycckuli 2ocydapcmeeHHbil yHU8epcumem uHopMamuku U paduoanneKmpOoHUKU
WHcmumym uHgbopMayUOHHbIX mexHoIo2ul
2. MuHck, Pecniybrniuka benapych

UWnak U.U. — K.m.H., OoueHm

Ans cokpalleHus yucna crnyyaeB MNpekpalleHns [OCTyna B WHTEPHeT NpeanaraeTcsl MOHUTOPUHI 3KCnnyaTauunm CUCTEMBbI
obecneveHuss gomaluHero goctyna B IHTepHeT. [Npu aTOM nog AoMalUHUM AOCTYNOM NMOHUMAETCst 4OCTYM M3 KBapTWphbl, YaCTHOro AOMa,
Aaun, Hebornbluoro ocuca Ha 3-5 KOMNbIOTEPOB.

CucTeMHbIN aHanu3 COBMECTHO C MalUMHHBIM MoAenupoBaHMeM usydarTca Ha kadegpax NOUT
(kypc CAVUIMM — cuCTEMHbI aHanM3 M MallMHHOe MogenupoBaHue) n 3BM (kypc «MogenupoBaHuey)
BI'YWP, roe cyuwecTtByeT Takke maructpaTypa no cneumanbHoctn 1-40 80 02 «CucTeMHbI aHanus,
ynpasneHne n obpabotka nHdpopmaumuy. CucteMHbin aHanu3 (CA) — 3TO HayyHbIl MeTOA MNO3HaHWUS,
npeacTaBnsoWmi cobon nocrnefoBaTeNbHOCTb AENCTBUMIN MO YCTAHOBIEHWUIO CTPYKTYPHbLIX CBSI3EN MeXay
nepemMeHHbIMU UM MOCTOSHHBIMK 3NeMeHTamu wuccrnegyemon cuctembl. CA onuvpaeTcd Ha KOMMIEKC
obLeHay4YHbIX, 3KCNepUMEHTanbHbIX, €CTECTBEHHOHAY4YHbIX, CTaTUCTUYECKMX, MaTeMaTUYECKNX METOAOB
(Bukvnegus). MogenupoBaHuMe (B LUMPOKOM CMbICIIE) — 3TO OCHOBHOM METOA WCCNedoBaHuWs BO BCEX
0obnacTsx 3HaHW (Apyrme MHCTPYMEHTbl — abcTparMpoBaHmue 1 KOHKpPeTU3aLUmnsi, aHanma 1 CUHTE3, UHOYKUUSA
n gegykumnsa (Bukunegms). CneumanucT, MCNONb3yOLWNUA NpuHUMNGI obwen Teopum cuctem m metoabl CA
ONSA pELLEHUA CITOXHbIX OPraHn3aLMOHHO-TEXHUYECKUX NPoBieM, MMEIOLLMX MEXONCLMNIIMHAPHYIO Npupoay,
Ha3bIBaeTCA CUCTEMHbIM aHaNUTUKOM. Takum obpasom, n CA, n mogenupoBaHue LWMPOKO WUCMONb3YHTCS
ANsi ICCNef0BaHMS CNOXHbIX CUCTEM W PELUEHUS CNOXHbIX OPraHN3aLNOHHO-TEXHUYECKUX Npobrem.

CornacHo [1, c. 1437] cuctema — 3TO MHOXECTBO 3/IEMEHTOB, HAXOOALLMXCA B OTHOLLIEHUSAX U CBA3AX
ApYyr C Opyrom, KoTopoe obpa3syeT OnpeAenéHHyt LeNoCTHOCTb, €OUHCTBO. TEPMUH «CUCTEMA» MOXET
ynoTpebnaTbCsa B pa3nunyHblX 3HAYEHWAX, B YacTHOCTK [2]:

* TEXHUYECKNI OOBEKT, HANPMMEP, KOMMNbIOTEPHAA CUCTEMA, TPAHCMOPTHOE CPEACTBO U T. M.;

Teopus, Hanpumep, dunocodckasn cuctema NnatoHa;

Knaccudukaums, Hanpumep, nepuoamyeckas cucrema xmmmyecknx anemeHtos . 1. MeHaeneesa;
MeTOA NPaKTU4eCcKon AeATENbHOCTH, Hanpumep, cuctema CTaHNCNaBCKoro;

cnocob opraHv3auny MbICIIMTENBHOW AeATeNbHOCTU, Hanpumep, CUCTeMa CHUCTEHUS;

COBOKYMNHOCTb OOBEKTOB NpuUpoAbI, Hanpumep, ConHeYvHas cuctema;

HeKkoTopoe CBOMCTBO 0bLLecTBa, Hanpumep, NONUTUYEcKas UM 3KOHOMUYeckas cuctema u T. n.;
COBOKYMHOCTb YCTAHOBUBLLMXCA HOPM XW3HW N NpaBun noBefeHus, HanpuMmep, npaBoBas cucrema
UM cucTema MopanbHbIX LIEHHOCTEN;

* 3aKOHOMEPHOCTb («B €ro AeNCTBUAX NPOCIEXMBAETCA CUCTEMAx); U Ap.

OnpegeneHve TepMuHa «cucTemay cornacHo [1] Ha MepBbI B3rNs4 KaXeTCa KpaTKUM, BEPHLIM U
NOHATHLIM. 3gecb, ofHako, cnegyeT OTMETUTb, YTO Hay4yHOMY OBOCHOBaHMIO 3TOrO TEPMWHA MOCBSLLEHO
MHoro nybnukauun. Hanpumep, B [3] Ha 30 cTpaHuuax uccrnegyeTcsl onpeaeneHne noHATUs cuctembl. B
pesynbTate aBTOpbl AenawT BbiBO4: «YTOObl MCKIUYUTE MHOXECTBO OOMXOAHBLIX 3HAYEHUN CroBa
CUCTEMA, HekoTOpble U3 KOTOPbIX HE MMEHT HUKAKOTO OTHOLLUEHUSI K HAy4YHOW OeATeNnbHOCTW, BBEOEM
crnegywouliee onpegeneHne: cuctema — 3TO MHOXECTBO OOBEKTOB BMeCTe C OTHolleHusimu (relationships)
mMexay obbekTamm n mexagy ux atpubytamm (CBocTBamu).

Cuctembl knaccudumunpyoTcs N0 MHOTUM KpuTepusaim. PaccmoTpum, Hanpumep, knaccudukauuo C.
. dununnosa [4, c. 31, puc. 5] no KpUTepuio BUga CyLLHOCTU cucTeMbl. (puc. 1).

19



57-51 Hay4yHasi KOHGbepeHyUs acrupaHmos, ma2ucmpaHmos u cmydeHmos bI'YUP, 2021 e.

| Cuctembl |
I
I peansHbie ] I abcTpakTHble l
I . 1 I : 1
eCreCrBeHHble ] | HUCKYCCTBEHHble I HenocpeaCTBeHHOro I redepanusyouiue
otobpaxeHua
. Qo o
@ g @ @ 2o = g )
s ] 2 2 g = 8= L B s 5 <
i ] o x =0 $E o oc S & s
] T ] 2 =] T 3 73 T g S
z & I ) g Eg =g [t~ =
> <] 3 = e s S o 659 c 9 2
2 [ = = Ix == c 2= S =
& g g 8 g = g z
© g 2 © g
Puc. .1 — Knaccudmkaumns CrioxHbIX CUCTEM
CnoxHaa cuctema (CC) — 9310 cucTtema, cocTosillas M3 MHOXeCTBa B3aUMOAEWCTBYHOLLMX

cocTaBnsaWmux (nogcuctemM), BCNeACTBME Yero oHa npuobpeTtaeT HOBble CBOWCTBA, KOTOpble OTCYTCTBYIOT
Ha NOACUCTEMHOM YPOBHE U He MOryT ObiTb CBedeHbl K CBOMCTBaM MOACUCTEMHOrO ypoBHSA (Bukuneams).
CC, paccmaTtpuBaemble B TEXHUKE, MMeHytTCcA TexHudeckumn CC. Yacte TexHumyeckux CC saBnsioTca
BOCCTaHaBnvMBaeMbiMu. BocctaHoBneHue (restoration, recovery) — 910 npouecc nepeeBoga obbekta B
paboTocnocobHoe cocTosiHue K3 HepaboToCnOCOOHOro, a PEeMOHT (repair) — KOMMMEeKC onepauuin no
BOCCT@HOBIEHUIO UCMPABHOCTM UnNn paboTocnocoOHOCTU M3OENUA U BOCCTAHOBIIEHUIO PECYPCOB MU3Oenui
UK NX cocTaBHbIX YacTen [5]. CylecTByeT MHOXXECTBO CITOXHbIX BOCCTaHaBNMBAEMbIX TEXHUYECKUX CUCTEM
(CBTC), ocobbli MHTEpPEC cpean KOTOpbIX MPeAcTaBnslT cucTeMbl obecrneyeHus AOMaLUHEro ocTyna B
WuTepHet (COOOW). Mpu aTom Mo AOMaLIHMM OOCTYNOM MOHMMAaEeTCs OOCTYyN U3 KBapTWUpbl, 4acTHOro
Aoma, daum, Hebonbworo odwuca Ha 3-5 komnbtoTepoB. COOON BknioyaeT poyTtep (MapLipytu3artop),
OObIYHO MMEKLWUA B CBOEM COCTaBe BHYTPEHHWA MOZEM W, MpyU HeobBXOOUMOCTW, OOMONHUTENbHOE
obopygosaHue (kabenbHyto ceTb 1 Ap.).

Ha cante bentenekoma no agpecy https://vk.com/topic-81246291 309090027?0ffset=7680 ectb
Bonpoc, 3agaHHbin Bentenekomy 19.02.19 B 16:20 nonb3osatenem COOOWN AnekcaHgpom [leTpywiem:
«[lMo4emy oyeHb Nnoxo paboTtaeTt nHeT? Buepa Bce rya 661no». M Ha popymax Takmx xanob MHOro: poytepsl
3aBucaloT, UHTepHeT nponagaet. [lepesarpy3ka poyTepa (BKM/BbIKI) Ha HEKOTOPOE BpeMsi pellaet
npobnemy, HO npuumHAeT  Gonbwume  HeygobcTBa  Monb3oBaTensM:  3aTpayeHHoe  Bpems,
HECBOEBPEMEHHOCTb OTMPABKM U MOJNYYEHUSA CPOYHbIX nNuceMm no E-mail u 1. O. N3BecTHbl gpyrne nytu
pelleHns npobnemsl (Npoknagka BUTOW napbl, MOKyMNKa AOPOroCTOSILLEro poyTepa), HO OHU Takke MMEKT
cBOW HegocTaTku. Hanpumep, npy BcTaBke B rHe3ao HOyTOyka nonb3oBaTenss COOOU wTekepa BUTOM napbl
(Mnn Kak ero elle Ha3bIBalOT «COEAMHEHMSA-Manbl») CBA3b HOYTOyKa ¢ poytepom COOON Bce paBHO MOXET
nponagatb. OTo 0OycnoBneHo Tem, 4To B LWTekepax bentenekoma, ncnonb3yemeix 8 COOON, otcytcTByeT
cucTteMa aBTOMAaTMYECKOW 3allernku, Kotopas obecrneynmBaeT HEBO3MOXHOCTb Cry4alHOro pa3mblkaHus
liTekepa C rHesgom. Takasa cuctema ecTb B pasbemax Afs XXEeCTKUX YCIOBWA 3KCnnyaTtauum u BOEHHOM
TexHukn Fischer Connectors [6]. Cnctema aBTOMaTMyeckonm 3awenku obecnedvBaeT MOBbLILEHHYIO
HadEeXHOCTb, MPOCTOTY M TOYHOCTb CMbIKaHWUA M pasMblKaHUs pasbemoB, Mpu 3TOM YCUnMe Ha paspbiB
coeguHeHmnsa coctasnsetr 40 kr gna pasbemoB Avametpom 9 mm (cepus 102) n 110 kr Ans pasbeMoB
anameTpom 14 mm (cepusa 104). CtomeTpoBas rmpnsiHaa Takmx pa3beMoB yCreLwHo paboTaeT B CKBaXnHE B
AxyTun.

Mokynka JoporocTosiLero poyrepa ans nukeugaumm npobnem ¢ nuHtepHetom B COOON yBenuumsaet
pagnyc nokpbitua Wi-Fi — BaHyl0 xapakTepucTuky 6ecnpoBogHoro mapuipytusatopa. CurHan geLeBoro
poyTepa, Hanpumep, ctaHgapTHoro ZTE ZX H208N kutanckon cOopku, rmywart KMprnuMyHble U GETOHHble
CTEHbl, MeTannuyeckne npeameTbl, MUKPOBOJIHOBbIE NMevM U Apyrue anekTponpubopbl. [oporoctoswmm
poyTep He MO3BONSAET rNYLWWUTb CBOW CUrHarm, HO, K coxarneHuto, Yyem HoBee npotokon Wi-Fi, Tem paguyc
MOKPbITUS MeHbLUE (YeM ObICTpee MHTEPHET, TEM OnMKe HYXKHO CUAETb K YCTPOWCTBY). Takum obpasom,
npemMyLlecTBa AOPOroCTOSALWEro poyrepa Mo CpaBHEHWIO C AelweBbiM B 4Yactu paguyca nokpbltus Wi-Fi
PEe3KO YMEHbLLAITCS.

Kpome npobnembl 3aBUCaHUSA poyTepa npekpalweHne goctyna B uHTepHeT B COLOOU moxeT 6biTb
BbI3BaHO pSAOM OpYrux npobrem.

B poknage 4na Havana wuccrnegoBaHWA MO Ka4yeCTBEHHOW 3awuTe OT  HenpegHaMepeHHOro
npekpalleHnss Joctyna K WHTepHeTy npeanaraetcsas MOHUTOPWHE akcnnyatauum COOOW, TMpumepom
BbICOKOKA4YeCTBEHHOW paboTbl MO MOHMTOPUHIY 3Kcnnyatauun komnbtoTepHon cuctembl (KC) kak CBTC
CNYXWUT cTaTbsl HavarbHWKa yNpaBneHnss NPOrpamMMHO-TEXHUYECKOW MHPPACTPYKTYpbI MIATEXHON CUCTEMBI
HaubaHka Pecnybnukm Benapycb (cnoxdenwen KC co crnoxHehdwvMy annapaTHOW WM NporpammHoun
yactamm) [7]. B cTtatbe koHcTaTupyeTcs: «...HaubaHk Pecnybnukmn Benapycb 6onblwioe BHMMaHWe yoenset
COBEPLUEHCTBOBaHNIO (PYHKLMOHUPOBAHWS NPOrpaMMHO-TEXHUYECKUX KOMMMEKCOB MraTeXHON CUCTEMbI C
Lenblo CBOEBPEMEHHOIO BbISIBNIEHVUS U YCTpaHeHuss cboeB M OTKa3oB B ODCHYyXMBaHMU MexXDaHKOBCKMX
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pacyetoB (MBP). lNpoBoguMbie MeponpuaTUSA MO3BONWMAM B 5 pa3 CHM3UTb YMUCIIO OTKA30B CUCTEMbI 3a
BTOpoe nonyroamne 2001 roga no cpaBHEHMIO C NEPBLIM NOMYyroaneM Toro e roga. B To e Bpems 3a 2001
rog 3adumkcmpoBaHbl 19 OTKa30B CMCTEMbI MO TEXHUYECKMM MpUYMHAM, YTO 3acTaBWUMO ANS BbINONHEHUS
Bcero obvema paboTbl nNpoanuTe oblee Bpems (PYHKLMOHMPOBaHMSA cucteMbl Ha 19 vacoB. CoBeToM
avpektopoB HaubaHka yTBepxaeH pykoBoaswmn gokymeHT (PL) «AsBTomatmaupoBaHHasa cuctema (AC)
MBP. Obwwme TpeboBaHusa Kk obecrneyeHnto HenpepbIBHON paboThl U BOCCTAHOBNEHUIO paboToCNoCcOOHOCTH
yyactHukoB B AC MBP». P o06s3biBaeT 6aHkM MMeTb TexHuMYeckne cpenctBa ans obecneyeHus
paboToCcnocobHOCTU CUCTEMBI B Cy4ae BO3HUKHOBEHNSI COOEB.

MoHuTOpUHr aKkcnnyatauun obopydoBaHust B bentenekome ummeetcsa [8], HO OH He oOxBaTbiBaeT
obopyanoBaHne COOOW. Ha Haw B3rnsig, BHegpeHne moHuTopuHra B COOON ymeHbwWT uncno cryvaes
OTCYTCTBMS WHTEpHeTa Yy nofb3oBaTenerl W COKpaTUT KONMMYECTBO BbI3OBOB 3JIEKTPOMEXAHMKOB
BentenekomMa kK nonb3oBaTensam.
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OOWH U3 NOaxXoaoB K MOOEPHU3ALIMM KOMMNbIOTEPHON
CETU NPEANPUATUA

Unbrovek P.B.

Benopycckuli 2ocydapcmeeHHbil yHUgepcumem UHGOopMamuku U paduo31eKmpoHUKU
UHecmumym uHgopMayUoHHbIX mexHooaud,
e. Munck, Pecniybrniuka benapych

CkyOHsikos HO.A. - k.m.H., doueHm

MpeanoxeH Noaxoa K MOAEPHU3aLMK KoMnbloTepHoii ceTn (KC) npeanpusiTus, MCNosib3oBaHWE KOTOPOrO NO3BOSIAET YNyYlUUTb
Psifi OCHOBHbIX XapaKTepUCTWK (MPOM3BOAMUTENBHOCTb, BPeMsi OTBETa, HaAEXHOCTb, CTOMMOCTb) U mapameTpoB (GbicTpopencTaue,
06beM NamMATU KOMNbIOTEPOB, NPOMYCKHasA CNOCOBHOCTL KaHanoB cBs3n) cyliecTayowen KC.

C nosiBneHnem 3BM n ncnonb3oBaHnem mx ans o6paboTkn uHdopmMaumm nossuiacb BO3MOXHOCTb
aBTOMaTU3MPOBaTb pelleHne MHOMMX WHPOPMALIMOHHO-CNPABOYHLIX U pacyeTHbIX 3agad. Passutue
obLecTBa npegnonaraeT LUMPOKOE MPUMEHEHME MPUHUMMNOB ynpasneHus u obpaboTku mMHdopMauuu BO
BCEX cdhepax YernoBeyveckon AesATenbHOCTU. [pyu 3TOM HEMarOBaXHYIO POSib UrPaeT NpoLecc BHEAPEHUS B
pasHble obnacTu MpouM3BOACTBA M Cdepy MacCoBOro OBCHyXMBaHUA aBTOMaTU3UPOBAHHbLIX CUCTEM
ynpaBneHuns n o6paboTkn MHOpMaLnM, UCNOMNb30BaHNE KOTOPbIX MO3BOMAIOT CHU3UTL 3aTPaTbl BPEMEHU U
TPYAOBbIX pecypcoB, M36aBMTb YenoBeka OT BbIMNOMHEHWS Pa3fUYHOrO poAda PYTMHHBIX onepauuin u
pacyeToB, MOBbLICUTb Ka4yeCTBO pe3ynbTaTOB Tpyda, YMEHbLWTb BEPOSTHOCTb OLIMBOK, MPOCYETOB WU
aBapuiHbIX CUTYaUnii Ha NPON3BOACTBE.

Ha cerogHsAwHUn geHb paspaboTka n BHeApEeHWe JoKamnbHbIX MHAOPMALMOHHbBIX CUCTEM SIBNAETCA
OOHOW M3 CaMbIX MHTEPECHbIX W BaXHbIX 3agay B obnactn uMHOpMaUMOHHbBIX TexHonorun. Bece Gonblie
BO3pacTaeT CTOMMOCTb WH(opMauMm u 3aBUCUMOCTb NPEeAnpUATU OT onepaTUBHOM W [OCTOBEPHOW
uHdopmaumm. B cBA3M € 3TUM nosBnseTca noTpebHOCTb B MCMOMb30BaHWM HOBEWLUMX TEXHOMOrni
nepega4v uHdopmauuu.

CeTeBble TexHOMOrMM O4YeHb GbLICTPO pa3BUBAIOTCS, B CBA3M C YEM OHWM HAYMHAKOT BbIAENSATbCA B
OTAENbHYIO MHPOPMaUUOHHYO oOTpacnb. BbypHoe pa3BuUTME KOMMbLIOTEPHBLIX CETEN U KOMMYHMKaLMK
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3HAYUTENbHO pacwupseT BO3MOXHOCTU MPUMEHEHMS WHMOPMALMOHHBIX TexHornormn and obmeHa
WHpopMaumen Mexay pasnmyHbiMK KaTeropusamMu nonb3osatenen [1-2].

HenpemeHHbIM aTpubytom nobOro COBPEMEHHOrO MNpeanpuaTUS HABASKTCA KoMnbioTepbl. [lpu
HanV4YnmM HECKONbKUX KOMMNbIOTEPOB NPAaKTUYECKN BCeraa nx o6beanHAIT B NOKamNbHYK CeTb, BO3MOXHOCTH
KOTOPOM MOXHO WCMOMNb30BaTh AMs onTumMu3auum pabodero npouecca: 1) ycTaHOBKa W HacTpolika
nokanbHOW ceTn [JaeT BO3MOXHOCTb COBMECTHO WCMONb3oBaTh obopyooBaHWe u  nepudepuiiHbie
YCTPOWCTBA; 2) NokanbHas CeTb Ha NpeanpusiTMmM NO3BONSET COTPYAHUKAM yNnpocTuUTb 0OMeH dannamu, 4to
cokpawiaeT 3aTpaTtbl paboyero BpeMeHu K1, CrefoBaTenbHO, YBENWYMBaET MPOU3BOAUTENBHOCTb paboThbl
nepcoHana; 3) npu wucnonb3oBaHuyM nporpammHoro obecnevenus (I10), npepgnonarawouwero paboTy
HECKOITbKMX MOMb3oBaTenen (cneumanuanpoBaHHbIX OyxranTepckux, IOPUAMYECKUX W MPOYUX Mporpamm),
co3gaHne W HacTpowWka foKanbHOW CeTM MO3BONSEeT OOHOBPEMEHHO HECKOSbKUM  COTPYOHUKaM
MCMNonb30BaTh LEHTPanu3oBaHHbIN cepBep A1 COBMECTHOW paboThl; 4) nokanbHasi ceTb Ha Npeanpusitumn
no3BofisieT BCEM COTpyAHMKaMm MonyYnTb AOCTyn B VIHTepHeT, Jaxe TeMm, ybe pabovyee MecTO He
obopynosaHo TenedoHoM; 5) paboTHWkam OGonblKX NPeanpUATUA  (PacnoNOXEHHbIX B HECKOMbKUX
30aHMAX), PU3NYECKN HAXOOALWMMCSH Ha 3HAYUTENbHOM PacCTOSHMM, MCNONb3OBaHWE 4aTa U Buaeo4vata
nossonser UM 3(peKTMBHO B3aUMOAENCTBOBATL; 6) KOHTPONb W yAaneHHbI OOCTYN K KOMMbTEpam
nonb3oBaTtenen — npsAmas Bbliroga ans nporpammucTa — agMMHucTpartopa u cnyxbbl Texnogaepxkmn KC.

CyTb npegnoxeHHoro nogxoga no mogepHusauun KC npeanpustusa coctouT B: 1) dhopMynupoBke

uenu moaepHusaumm — paspaboTke M ganbHenwem ucnonb3oBaHum KC ¢ ynyylleHHbIMM nokasaTtensiMmm
KayecTtBa: 0Oonee BbICOKOW MPOU3BOOUTENLHOCTLIO, WCMOMb30BaHMM HOBbLIX Mogenen y3nos KC
(komMnNblOTEPOB, CETEBbIX adanTepoB, KOHLEHTPATOpoB, pPenuTepoB, KOMMYTatopoB W T.A4.),
BbICOKOCKOPOCTHbIX JIMHWIA CBSA3M Ha OOHOMOAOBBLIX BOJIOKOHHO-OMTMYECKMX Kabensx B BePTUKAIbHbIX
KaHanax BHYTPU KOPMYyCOB W MeXAy HMMW W AelleBblX. MPOCTbIX B MOHTaXe kabenen Ha BWTOM nape B
rOPU3OHTamNbHbLIX KaHanax BHYTPW MOMELLEHWA NPeanpuaTus; 2) peleHun 3agad Ans  OOCTUXKEHMS
CchOpMyNUPOBaHHON LEeNW: MnonyvyeHne TpebyemMbix xapakTepucTuk M napameTtpoB y3noB KC n kaHanos
CBA3N Mexay HuMK; BbIGOp cyllecTBytowlero unm paspabotka Hoeoro ceTteoro [10O; pacueTe pasmepa u
cTpyktypbl KC; npoektupoBaHue kabenbHOW CUCTEMbI CBSA3W; OpraHvM3aLumsi CUNIOBOW SMEKTPUYECKON CeTw;
paspaboTka TEXHUKO-3KOHOMUYECKOro OBOOCHOBaHUSA LenecoobpasHOCTM MOAEpHU3auMn CyLLeCTBYIOLLEN
KC. B Havane npouecca mogepHusauum KC BbinonHeHa nonHas WHBEHTapu3aums UMeLwmxcs
komnbioTepos u mx MO, a Takke nepudepunHbIX YCTPONCTB (MPUHTEPOB, CKaHEPOB 1 T.4.). ATO NO3BONUNO
nocTaBuTb 3afa4v MoAepHM3auun (anrpera) kak annapaTHbIX, Tak U MPOrpaMMHbIX CPEACTB CETH.
Mpu pacyeTe pa3mepa mogepHusmposaHHon KC onpegeneHo KONMMYecTBO KOMMBIOTEPOB U APYrMX Y3rioB, a
TakKe paccTosiHMe Mexay HMMM, NpU 3TOM yYTeH AarnbHEeNLMn poCcT KONMMYecTBa KOMMbIOTEPOB U APYrMX
yarnoB B KC npumepHo Ha 20-30 npoueHToB. [Ona goctuwkeHnus Tpebyemon npowussoamTensHoctn KC
onpefeneHo HeobXoAMMOE KONMYECTBO KOMMbIOTEPOB W OPYrMX Y3MOB C TOYKM 3peHust obecneyeHus
nprvemMrnemMbIx CroXHocTu obopyaoBaHusa n ctoumocTn MO.

MpousBenéH pacyer TpebyemMon ANWHbI NMHUI cBA3M Mexay Yy3namm KC ¢ Toukm 3peHus
obecneyeHns HagexHon MHPOPMaLMOHHON 6e30NacHOCTW, MOCKONbKY POCT PacCTOSHUSA HEraTMBHO BAMSET
Ha ypOBeHb 3aluTbl AaHHbBIX M CKOPOCTM MX nepegadu no cetw. [pyn pacyete paccTosHUI Mexay y3namu
KC ocywectBneH Hebonblwon 3anac kabenbHOW CUCTEMbI C y4eTOM HenpeaBWAEHHbIX OBCTOATENbCTB.
lMpegycMoTpeH BapuaHT MO MNPEOAOSIEHUNI0 OrpaHUYEHUss paccTosHuiA Bblbopom cTpykTypbl KC nyTtem
pa3bueHns ee Ha oTAemNbHbIE YacTU (CErMeHThI).

Onsi o0beanHeHNss pas3nuyHbIX annapaTtHbiX y3roB u cepucoB KC ogHoro wnu rpynnbl 3gaHuin B
pabote paspaboTaHa CTPyKTypupoBaHHas kabenbHasa cuctema (CKC), B cocTtaB KoTopow BXxogsAT
crnegyoLwmne KOMMOHEHTHI:

1) megHble n onTudeckue Kabenu, obecneunBatowme OecnepeborHylo nepegady  MHopmauun; 2)
narty-naHenu;
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PucyHok 1 — O6was cxema CKC

lopusoHTanbHas nogcuctema (IT1) coeguHseT  pacnpegenuTenbHbId  y3en  dTaxa MU
TENEKOMMYHUKaLMOHHbIE PO3eTKM Ha pabounx mectax. [T1 BknoyaeT ropm3oHTanbHble kabenu, pasbemMbl U
KOMMyTauMOHHOe o6opyaoBaHMe [N OKOHLIOBKM TFOPM3OHTAlNbHbLIX Kabenew, TenekoMMYHWKALUMOHHbIE
po3eTKN U pakynbTaTUBHbIE TOYKN KOHCONUAALUMN.
Paboyee mecto (PM) obecnedvBaeT cCBS3b MexOy TOPW3OHTanbHOW MNOOCUCTEMOW W aKTUBHbBIM
obopyaoBaHneM nonb3oBaTens. B cooTBeTCTBMM CO CTaHOApPTOM, Kaxaoe paboyee MECTO OCHALLEHO Kak
MUHUMYM  OBYMSI  TENEKOMMYHUKaLMOHHbIMW  po3eTkamu, npudyem obe po3eTkM MnoadepxuBatoT
BbICOKOCKOPOCTHYKO Mepefavy AaHHbIx. PacnpegenurenbHbii y3en ataxa (PY3J) BbinonHAeT yHKUUIO
KOMneKkropa MacCUBHOMO KOMMYTaUMOHHOrO o6opyaoBaHMs (KOMMYTALMOHHbIE W KPOCCOBbIE MNaHEenw,
KOMMYTaLMOHHbIE LWHYPbl W T.M.), NPeAHa3HA4YeHHOro AN MOAKMIOYEHUA aKTMBHOIO O0OpPYAOBaHUA K
ropmsoHTansHbiM kabenam CKC n nepexoga € ropu3oHTanbHOW Ha maructpanbHyto nogcuctemy CKC. B
cnydae manoro yucna paboumx MecTt Ha aTaxe, ctaHgaptamu CKC pgonyckaetcs o6CcnyxnBaHUe CMEXHbIX
ataxen ogHum PYJ. PYJ, kak npaBuno, pacnonaraetcd B crneumanbHO OTBEAEHHOM MOMELLEHUMN,
CMPOEKTUPOBAHHOM 1 0BOpPYyLOBaHHOM B COOTBETCTBUM C TpeboBaHuaMM cTaHgapToB. MarnctpanbHas
nogcuctema sganus (MIN3) coeanHaeT pacnpefenvTenbHbli y3en 3aHusa ¢ pacnpefenurenbHbiMA y3namim
ataxen. MIMN3 BkntoyaeT marncTpanbHble kKabenu 3gaHns, pasbeMbl U KOMMYTaUMOHHOEe obopyaoBaHMe A4S
MX OKOHLOBKW W MNoAKNioveHus K HUM. PacnpefenutenbHbld y3en 3gaHus (PY3) BbinonHseT gyHKUMIO
KOMfekTopa MacCMBHOrO KOMMYTaLMOHHOMO 00OpyooBaHusl, npedHa3HayYeHHOro Anis  MOOKIYEeHUs
aKkTMBHOro obopydoBaHMsa K MaructpanbHbiM kabensm 3gaHus M nepexoda C BHYTPEHHEN marucrpanu
3[aHMA Ha BHELUHIOW MarucTpanb Komnnekca 3gaHui. MaructpanbHas nogcucrema KoOMMnekca 3gaHumn
(MTK3) coeaumHsaeT pacnpegenuTenbHbIn y3en KOMNekca 3gaHuin ¢ pacnpegenutenbHbIMU y3namm 3gaHun.
MIK3 BkntovaeT maructpanbHble kabenu Komnnekca 3gaHui, pasbemMbl U KOMMYTaUMOHHOE o6opyaoBaHue
AN X OKOHLIOBKM 1 MOAKITYEHNS K HUM. PacnpegenuTensHbliin y3en komnnekca 3ganun (PYK3) BeinonHseT
Te Xe yHKUMK, YTo n PY3, HO ons marncTpanbHbiX kabenen komnnekca 3gaHuin. PYK3 MoxeT Haxoantbes
B TOM e MecTe/momelieHun, 4to m PY3. B JgononHeHMe K OCHOBHbIM MarucTpansam, MoryT
yCTaHaBnMBaTbCH pe3epBHble KabernbHble COeANHEHNST MeXAY pacnpeaenuTenbHbIMU y3namMu aTaxen n/unm
Mexay — pacnpegenurtenbHbiMM  y3namu  34aHun.  PesepBupoBaHWe  Maructpanend  nosbillaet
oTkasoycTonumBoctb CKC. AnnapatHas 4vacTb obecnedvMBaeT LEHTPanu3oBaHHO KOHTpONMpyemoe
noMmelleHve Anst pasmelleHnss TEeNeKOMMYHWMKALMOHHOIO 000pyooBaHUSA, OKOHEYHOro NacCUMBHOMO
(KOMMYTaLMOHHOTO U COELMHUTENBHOIO), 0bopyaOBaHMS, 3NEMEHTOB CUCTEMbI 3a3eMIIEHMS U KOHTPOMS
poctyna. AnnapaTHasi MOXET BbINOMNHATL BCE UMM HeKoTopble (OyHKUMM pacnpegenuTensHoro yana (PY).
Beog kabens B 3gaHue copepkut kabenu, OKOHeyHoe K gpyroe obopyaoBaHue Ansd MNOAKMOYEeHUs K
BHEWHUM Mo oTHoweHnto kK CKC TenekoMMmyHuKauUMOHHbIM CeTaAM, a Takke obecneuvMBaeT nepexon C
BHELHNX marucTtpanbHbix kabenen CKC Ha BHyTpeHHue. Pasgenenne CKC Ha noacucteMbl M 3NE€MEHTHI
JaeT sicHoe npeactaBneHve o6 wuHdpacTpyktype CKC n genaet ee «npospadvHon». HesaBucumo ot
MacwTaba MHCTannaumMM, B HEN BCerga fBHO WM HESIBHO [OJDKHbI MPUCYTCTBOBATb OCHOBHbLIE 3IIEMEHTbI
CKC. Heobxogmmbim ycrioBueM HagexHown pabotbl CKC saBngetca 6e3oTkadHoe (OYHKUMOHWPOBaHME
KaHanoB cBsA3W. [aHHas 3agjada pelwaetcs nytem AybnupoBaHMs KaHaroB CBA3W U AKTMBHOIO
o6opyaoBaHust (KoMMyTaTOpOB).
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HapexHocTe CKC onpegensieTcs COCTaBnsoLWMMM ee KOMMNOHEHTaMWN, K KOTOPbIM OTHOCSITCS: kabenb,
pasbEMbl M YCTPOWCTBA COMPSIKEHWUS, KOMMYTaUWOHHbIE naHenu. [Ona nosbiweHus HagexHocTn CKC
NPUHATLI CrieayoLLme Mepbi:
1)ana opraHvsaumu maructpansHon kabenbHON pasBoOLKU MCMOMb3YeTCs OAHOMOAOBbLIV ONTOBOMOKOHHbIN
kabenb, KOTOPbIA ABMSAETCA HEYYBCTBMTEMbHBIM K 9MEKTPOMarHUTHbIM MOMexaMm, a Takke obecneymBaeT
ranbBaHudeckyto passasky CKC; 2) kabenu npoknagbiBaloTca B KOpobax - T.e. B TPYAHOAOCTYMHbIX AN
nonb3oBatenen Mectax; 3) ANA NOOKMIOYEHMST KOMMbIOTEPOB WM Apyroro obopyaoBaHWs UCNONb3YTCA
CMEHHbIe, nerko3ameHsemMble TepMUHanbHble LHYPbI; 4) WCNONb30OBaHWE «arperMpoBaHHbIX KaHanoB»
(arpervpoBaHHbIN KaHan no3BonseT o6beaUHUTb HECKOSbKO JIMHWUIA CBA3N MEeXOy KOMMyTaTopamMu B OAMH
obWmMi  KaHan nepedayn [OaHHbIX, COOTBETCTBEHHO, arperMpoBaHHbIi KaHanm MMeeT MPOMYCKHYH
CMOCOBHOCTb, PaBHYKD CyMME MPOMYCKHbIX CNOCOOHOCTEN 06beaMHAEMbIX KaHanoB, Npu nepegave AaHHbIX
3agencTBoBaHbl ob6a KaHana, nMpyvyeMm B Cryyae OTka3a OOHOr0 W3 COEeAVMHEHWA BCE AaHHble HayduHaoT
nepefaBaTbCsl 4epe3 OCTaBLIMWCA KaHan); 5) ucnomb3oBaHuMe MpoTokona cBsAsywwero gepesa STP
(Spanning Tree Protocol), ocHOBHOWM 3agayen KOTOPOro sIBNsieTCs NpedoTBpaLleHre NosSBneHns neTenb Ha
BTOpOM ypoBHe. STP pellaet 3Ty 3agayy, aBTOMaTMyecku GMOKMpya COeAMHEHUs, KOTOpble B [aHHbIV
MOMEHT A1 NOSTHON CBA3HOCTU KOMMYTaTOPOB ABMSOTCS M3ObITOYHBIMMN.

Ha pucyHke 2 npeacTtaBneH BapuaHT oTka3oyctonymson cxembl KC.

CepsepHas
cdhepma

YpoBeHb sapa

YpoBeHb pacnpeaeneHus

A
l.\ i I

YpoBeHb gocTyna

o

PucyHok 2 — BapmaHT oTkasoycTonumBoi cxembl KC

PaspabotaHHas CKC nonHocTbio COOTBETCTBYET MexayHapogHomy ctangapty ISO/IES 11801 Ha
cnaboTtoyHble KabenbHble cucTemMbl 3gaHuin. MogepHusmposaHHas KC BkniovyaeT B cebs paboume rpynnbl
KOMMbIOTEPOB, CeTu noapasaenerHun, cpeacraa cesasn. CTpykTypa moaepHusnposaHHon KC cooTBeTcTByeT
KOHCTPYKUMAM 34aHui (34aHus) npeanpuatus. Paboune mecTa rpynnbl COTPYAHWUKOB, 3aHMMAOLLMXCH
pelleHveM oOHOW 3ajayun, pasMeLlaloTcs B OAHOW Uy paaoM pacnonoXeHHbIX KoMHaTax. B aTom cnydae
KOMMbIOTEPbl 3TUX COTPYOHWKOB OObEeAMHEHbl B OAMH CEerMeHT C psgoM YCTaHOBMEHHbIM CEpBepoM, a C
NMOMOLLBID KOMMyTatopa (MnM KOHLUEHTpaTopa) OCyLeCTBAsSeTCa WHAOPMaLUOHHbI OBMeH Mexay
COTPYOHWKaMUN CermeHTa.

C TOukM 3peHus passBuTus modepHuanpoBaHHon KC npegycmoTpeHo npuobpeTeHne Heobxoammoro
KOnMyecTBa KOMMYTaTtOpoB C OOMbLIMM 4YMCIIOM MOPTOB MO CPaBHEHUIO TeMm, KoTopoe TpebyeTtcs B
HacTosilee BpeMms (npumepHo 6Gonbwe Ha 10-20 npoueHToB). pu 3TOM NOSBNSAETCA BO3MOXHOCTb
npocToro BknoyeHus B KC 0gHOMo UM HECKOSbKMX CErMEHTOB.

B paHHOM paboTe B npouecce ee mogepHu3auun paspaboTaHa paunoHanbHas, rmbkasi CTpykTypHas
cxeMa ceTu npeanpuaTvs, BblbpaHa cpega nepefjayn [AaHHbIX, aKTMBHOE W MAacCMBHOE CeTeBoe
obopygoBaHue, annapatHas M nporpaMMHasi KoHdurypauus cepsepa M paboumx CTaHuuMiA, a Takke
paccMOTpeHbl BOMpockbl obecneveHnss Heob6XOOMMOro YpOBHS 3alWMTbl AaHHbIX. MogepHusaumsa KC
ocyLLlecTBMeHa Takum 06pas3om, 4ToObl obecneunTb Haanexallyo cTeneHb 3aWwueHHOCTM OaHHbIX.

C BHegpeHnem nony4veHHbix B paboTe pesynbTatoB n nogknoveHnem KC k rmobansHon cetu Internet
npeanpusiTue nony4vaeTt npakTnyecky Gonbwne HPOPMaLMOHHbIE BO3MOXHOCTU, ONepaTUBHOE NONyvyeHue
PUHAHCOBBIX U BUPXKEBBIX HOBOCTEW.

Peanusauna npegnoxeHHOro nogxoga No3BonseT COKpaTuTb ByMakHbIN JOKYMEHTOODOOPOT BHYTPM
NpeanpusiTUsi, NOBbLICUTb MNPOM3BOAMTENBHOCTL TPyAA, COKpaTUTb BPeMs Ha nomnyyeHve u obpaboTky
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WMHpopMaLMN, BbIMOMHATL TOYHBLIM WM MONHBIA aHanuM3 OaHHbIX, obecrneumBaTtb MornyvyeHne nobbix dopm
OT4YeTOB MO mtoram pabotbl. Kak crnegctBue, obpasyrtoTCsl AOMOSHUTENbHbIE BPEMEHHbIE pecypcbl Ans
pa3paboTkn M peanu3auMuM HOBbIX NPOEKTOB. Takum obpa3om, pellaeTcss npobnema okynaemoctu u
peHTabenbHOCTM BHeApeHus moaepHuaupoBaHHon KC npegnpuatums.

Crnucok ucnosib308aHHbIX UCMOYHUKOS:

1. Onucpep, B.I. KomnsiomepHbie cemu. [puHyunbl, mexHonoauu, npomokosbi: YuyebHuk 0ns ey3os / B. . Onugbep, H.A.
Onucgpep. — 5-e u3d. — Cr16.: NMumep, 2016. — 992 c.

2. TaHeHbaym, 3. KomrnbromepHbie cemu /3. TaHeHbaym, [. Yazeponn. — 5-e uzd. — Cl16.: [Mumep, 2016. — 960 c.: un.

OLUEHKA 3®PEKTUBHOCTU COBPEMEHHOIO
NMPOLIECCA OBYYEHUA

Kapnekur UN.A., lNonyakmoes H.A.

Benopycckuli 2ocydapcmeeHHbili yHUgepcumem UHoOpMamuku U paduoa/1eKmpoHUKU
UHcmumym uHgopmayuoHHbIX mexHoozaud,
2. MuHck, Pecnybrniuka benapych

CkyOHsikos HO.A. - k.m.H., doueHm

[MpoBeneHa oueHka apHEKTUBHOCTU COBPEMEHHOIO npoLecca 06y‘-|eHVIF| Ha OCHOBE NMPUMEHEHUs anropuTMa reMmMmuuKaLmmn n
MeTOaAUKU no,q6opa nHanBmayanbHOro matepuarna ¢ NoOMoLbK anroputma peKomeHuaTeanoﬁ CUCTEMDI.

OTnnunTenbHbIMK YepTamn 3HEKTUBHON COBPEMEHHON CUCTEMbl 06pa3oBaHUS ABMSAIOTCA: KA4eCTBO
npegocTaBnseMon nHdopmaumnm n MetToaukn eé nogayn. B pesynbrate BNUsSHUA 3TUX (pakTOpOB CTYAEHT
OyaeT MMeTb MakcMarnbHYyl 3anHTEePecoBaHHOCTb kK 06pa3oBaTernbHOMY NpoLeccy.

JdaHHble 0 Hanmumumn B 0Bpa3oBaHUM HeaKTyanbHbIX CBeOEeHUN npeacTaBneHbl Ha pucyHke 1. Kak
BMOHO M3 pUCYHKa MO pesynbTatam onpoca, nogasnswowee 6onbwMHCTBO (78,6%) pecnoHOeHTOB B xoAe
y4ebbl UCMbITbIBANN OLLYLIEHNE HEaKTyanbHOCTM MpenoAaBaeMblx 3HaHWA. CTOMb BbICOKMI NokasaTenb
HEeyOBNEeTBOPEHHOCTU NOMyYaeMbIX 3HAHUA MOXET OblTb CBA3aH C TEM, YTO YacTb y4alluxcs BO Bpems
obyyeHunsa yxe umeroT paboyee MecTo, rge OHM HesaBucumMo oT BY3a nonydyaloT camble COBpEeMEHHble
npocpeccuoHarnbHble HaBblKW, KOTOPbIE Aal0T BO3MOXHOCTb 3apaboTka 1 ocBavBaloT Haubonee akTyarnbHble
meToabl paboTbl. CneayeT Takke y4uTbiBaTb, YTO TPYOOYCTPOEHHBIN B COBPEMEHHOW KOMMaHUWM YeroBek
MOXeT OueHMBaTb PbIHOYHYHO MepcrnekTuBy nonydaemblx B BY3e ceegenuin. B atom cnyuyae cucteme
obpasoBaHus, 4TOObl YCMELWHO KOHKYpMpOBaTb C KoMnaHuewn-pabotopgatenem un obecneunmBatb CamoWn
aKkTyanbHon uHdopmMauuen, Heobxogumo npunaratbe Gomnblive ycunus no paspaboTke M NPUMEHEHWIO B
y4ebHOM npouecce 3MeKTPOHHbIX CPeACcTB 00y4eHus, coaepX)alumx Bce HeobxoavMble BUAbI obecneveHus
ANS NOArOTOBKM KOHKYPEHTHbIX cneuvanuctoB. CriegyeT yyecTb, UYTO Ype3MEPHbI MEPKaHTUIIN3M MOXeT
npuBOOMUTL K pes3ynbTaTy, Korga CTyAeHTbl OWMOOYHO nomnaralT, YTO COBEPLUEHCTBOBATb Heob6xoaMmo
TONbKO Te 3HaHWSA, KOTOpblE MPUHOCAT UM OeHbrn. [MpakTuka COBPEMEHHON HayKOEMKOW SKOHOMUKM
nokasbiBaeT, YTO JOCTMXKEHME HAUOONbLUEro ycrnexa MOXHO MonydYuTb B TOM Clyyae, Korga MCnonb3yTcs
CUCTEMHbIE 3HaHMS W 3PPEKTUBHbIE pe3ynbTaTbl, MOMyYeEHHble B pasHbiX cdepax 4YenoBeyeckomn
pesitenbHocTu. [Mpu mncnonb3oBaHUM TakKoOro NOAXOAA BO3MOXEH HaubOomnbLUMA HayYHO-TEXHUYECKUA W
KOMMeEpPYECKNIA ycnex.

PelweHvem BblwenepeyncneHHblx npobnem MoxeT ObiTb UCNONb3oBaHWe B 0OpasoBaTenbHON
nporpamme yHaameHTanbHbIX 3HAHUIA Kak No Npodusio NOArOTOBKM, Tak U MO UHbIM CMEXHbIM 06nacTaMm.
Nx noHnmaHue sBnseTca BecbMa aKkTyanbHbIM.
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VcnbITaBany MU Bel OLLYLLEHWE HEAKTYaNbHOCTU 3HaHWIA, NPEenoaaBaeMblX B BalLeM yueBHoM
saseeHun”?

14 oTBETOE

® fa
@ Her

2aTPYOHANCE OTESTHT:

PucyHok 1 — PesynbTaT onpoca o HeakTyanbHOCTY NpenoaaBaeMbiX 3HaHWM

HeakTyanbHOCTb MpenogaBaeMblX 3HAHWM HaMpsMyl BAWSIET Ha 3aMHTEPECOBaHHOCTb CTyAeHTa B
00y4YeHUN, YTO MHOrOKpPaTHO CHWXKaeT 3 EKTMBHOCTbL yCBanBaeMon nHopMaLmm U HABENUPYET cTapaHus
npenogaBaTenbCKOro coctaBa K (QOPMUPOBaAHMIO Y4eOHOro matepuana u ynydlweHuio KadecTBa €ro
npenogHeceHust. CornacHo pUCyHKY 2 4acToe OTCYTCTBME 3aMHTEPECOBAHHOCTM K OBYYEHMIO UCTbITbIBAMNO
21,4% pecnoHOEeHTOB.

MenbiTeiB&NM NK BbI neplodbl OTCYTCTBASA 3aMHTeDeCOBaHHOCTM?

14 oTBRTOB

@ [a, yacTo(He 33BMCUMO OT KadecTea
NpefocTaEnAeMoi MHdopMaLyK)

@ [a, HOTMa(3aBMCHT OT kadyecTea
NpefoCTABNASMOM HHDOPMALIMK]
Her

PucyHok 2 — Pe3ynbTtaT onpoca o nepuogax OTCYTCTBUSI 3aUHTEPECOBAHHOCTN 0ByYaeMbIxX

Eweé 71,4% onpoLleHHbIX cTankMBanucb C nogobHbiMM nepuogamu pexe. [Npu nHTepnpeTaumm
[aHHbIX pe3ynbTaToB HeoOXOOUMO Y4YMTbIBaTb PasHbIi ypPOBEHb MOArOTOBKM WM CKOPOCTM YyCBauBaHUSA
npodunbHOM MHopMaunm cTygeHTaMm, 0OyCNOBMEHHbIN Pa3NnMYnaMn B CNOCOOHOCTM ycBanBaTb y4eOHbIN
MaTepuan. [na nogaepXaHusi YpoBHS 3aMHTEPECOBAHHOCTU Y PasHbiX rPynn Ha OAMHAKOBOM YPOBHE B
paboTe npeanaraeTcs BBECTUM MHOVBMAYamNbHYI0 peKOMeHAaTeNnbHyl CUCTEMY, KOTopas nMpeAcTaBrneHa Ha
pucyHke 3.

TNoaGop AONONMHHUTENLHLIX MATCPHANIOB [UIS KOHKPETHOIO Y4Yalllerocs
~ N
C6op nanHbIX B AHAIHN3 HHTCPECOB YYalllerocs U ero
MOJIb30BATE 5 noseaeHus B rmarpopme
- J
A4
s ~
Knacrepusamms
P o C6op nanHBIX B OJITHOPOJAHLIC I'PYIITbI
MOJIYHYCHHBIX JaHHBIX
o il
A 4
s ™
ITonck nmoaxoasumx < DOuabTpalMs MATCPHAIIOB 10 HHTCpECam
MaTepHAIOB YHAUIerocs ¥ ero peHTHHIY
- J
h 4
2 ~N
Cocrasicaue npuopureTa e CopTrHpOBKa MATEPHAIOB OPHEHTHPYSACH HA
O H3YyYCHHIO MAaTCpHAJIOB €ro CrneuManbHOCTL ¥ TEKYIIHE NpeJAMeTh!
. _
h 4
OTrobpaxkenue crnucka
MaTepHAIOB JUIS
KOHKPETHOIO y9alllerocs ¢
NPHOPHTETOM H3yYCHHSA

PucyHok 3 — Cxema paboTbl anropMtMa no nogbopy AOMONHUTENBHBIX MaTepuarnos
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Tawkke OnNA yBenMYeHMs MOTMBAUMOHHOW COCTaBnsowen obyyeHns Heobxoaumo BHedpeHue
anropytMa renmMudurKauMm Ha OCHOBE penTUMHroBol cuctembl. CucTema penTuHra yyauwleroca Oyger
DOasmpoBaTbCa Ha AEWCTBUAX MOMb3oBaTens Ha nnatdopme: ydactne B TeMATUYECKMX MEpPOonpUAaTUsX,
©naroTBOpUTENBHOCTU, Y4eT cpeaHero 6anna, akTUBHOCTb B Hay4HO-NPaKTUYECKNX KOHepeHumsx. MoxHo
npegnonaratb, 4YTO BbILEYNOMSAHYTbLIM anroputM 6yaeT ©naroTBOpHO ckasbiBaThCs [1] Ha ypoBHe
BOBMEYEHHOCTU CTYAEHTOB B Y4ebHbIN npoLecc, a Takke npeaocTaBUT BO3MOXHOCTb COCTaBIieHUS
“noptpeta nonb3osartens” [2]. B 6yaywiem nopTpeT nonb3oBaTenst CMOXET CbIrpaTh KMNOYEBYHO POSib Kak B
yny4leHun obpasoBaTenbHOro npoLecca, Tak 1 B ynyylleHn npoLeHTa TpyaoycTpoeHHocTn. OH no3BonuT
KOMnaHnsaM nonydatb 6onee pgeTtanbHylw uWHGopMauuto o006 akTMBHOCTM KaHgugata BO Bpems
o6pa3oBaTenbHOro MpoLuecca, YypoBHE €ro BOBMEYEHHOCTU, Ka4eCTBE BbIMOSIHEHHbLIX BO BpeMs oby4yeHus
NMPOEKTOB, MWHTEpecax W mnepcnektuBax. Takmm oOpa3oMm, YHMBEPCUTET MONydaeT [OMOSTHUTEMbHYIO
BO3MOXHOCTb U3BeYeHUs Npubbinm, NOTOMY YTO MOWCK COTPYAHMKA SBMSETCS Tpy4o3aTpaTHbIM NPOLLECCOM
ANs KOMMaHWN.

Kak ©bino nokasaHo Bbiwe, 71,4% oOyy4yaemMblx MCMbITbIBAaNU nepuoanyeckne cnagbl B
3aUHTEPECOBaHHOCTU NpeaoCcTaBnseMon nHdopmaumm, YTo ABnseTcs npobnemon, Tpebdyollen pelleHus.
[na noppepxaHWst BOBMEYEHHOCTM CTYOQEHTOB Ha BCEM MNPOTSHKEHUM oOpasoBaTenbHOro npolecca, Ha
nnatcopme paspaboTaHHOro B paboTe MNporpaMMHO-anropMTMUYECKOro OBecrneyeHnss MOXHO BHEOApPUTb
rpynnosble hopMbl 0ByyeHuss ons 06beaMHEeHMs ydalmMxcsa no MHTepecam. 3TO No3BoNuUT adpekTuBHee
OpraHun3oBbIBaTb AEATENbHOCTb CTYAEHTOB, HanpaBnsaATb MX 3HAHWMA WM SHEPruio Ha B3aMMOBLIFOOHbIE
NPOEKTbI, HAay4YHblE KOH(PEPEHLIMM N NHYIO NPAKTUKO-OPUEHTUPOBAHHYIO AEATENbHOCTb.

OpHow 13 rnaBHbIX 3aga4 obpa3oBaTenbHbIX yYpexaeHun asnsetca obecrnevyeHme MHpopMaLnoHHON
YUCTOTHI, T.€. NPEeAOCTaBeHne OOCTOBEPHOM, TPAMOTHO CTPYKTYPUPOBAHHOM MHopMauun. [nsa pelleHune
AaHHOW npobnembl HeobOXoAMMO oOpraHu3oBaTb OecrnpensitTCTBEHHbIM AOCTYN K NpedocTaBnseMbIM
obpasoBaTtenbHbiM  Matepuanam. [aHHble, xapakrepusylolme HanumuMe TpygHOCTM C  AOCTYNoM K
UHdopmMaLn1, NpeacTaBneHbl Ha PUCYHKE 4.

lMpumeHeHne anroputma revMunduKkauuKn, WHTEPaKTMBHOrO MOAXO4a OpraHusauuu npouecca
obyyeHna nocpeacTBOM WMHTErpauumn TemaTuyeckux rpynn, MeToauku nogbopa uvHAMBMAOYaANbHOMO
MaTtepuana C MNOMOLLbK anropuTMa peKkoMeHOaTeENbHOM CUCTEMbl NO3BOMsieT obecneunTtb Tpebyembin
ypOBEHb aBTOMaTtu3auumu, rMBKOCTM W, B LIEMOM, BbICOKYD 3(PEKTMBHOCTbL COBPEMEHHOrO npouecca
NoAroTOBKWN BbICOKOKBANUAULMPOBAHHbLIX CNELNAnnCTOB.

CnucokK ucnosib308aHHbIX UCIMOYHUKOS:

1.Kankaes, FO.Ll. [etmucpukayussi obpazosamernbHozo npouecca / FO.LU. Kankaes, B. B. JlewuHa, [.C. beny, I/
XKypHan BAK: «[Mpobnembl cospemeHHo20 nedazoau4eckoeo obpasosaHusi». — MuHck, 2019. — C. 213 — 215.

2.Co30aHue nopmpema uenesoli aydumopuu // XabpXabp [OnekmpoHHbIl pecypc]. QnekmpoHHbie O0aHHbIe. — Pexum
docmyna: https://habr.com/ru/company/netologyru/blog /346702/ (dama obpawieHusi10.04.2021).

3.PekomeHdamernbHble cucmeMsbl // XabpXabp [OnekmpoHHbil pecypc]. — OnekmpoHHbie daHHble. — Pexxum docmyna:
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CTATI/IC'I:I/NECKI/IVI AHAIN3 TFH,EI,EHLII/IVI 3
SKONOIM4eCKOn U 3KOHOMUYECKOU BE3OINACHOCTEU

Kapnekur N.A., lNonyakmos H.A.

Benopycckull 2ocydapcmeeHHbIl yHUgepcumem UHGOpMamuku U paduo31eKmpoHUKU
UHcmumym uHgopmayUoHHbIX mexHonoaul
2. Munck, Pecnybrniuka benapych

Maukesuy U.FO. — cm. npernodasamerb

B paHHOM cTaTbe NpOBOAMUTCS CTaTUCTUMECKUA aHanuM3 TeHAEHUMN pasBUTUS OKOHOMUYECKOW W 3KOmorndyeckowm cdep,
OLIEHMBAETCS KOPPENALUUS MexXay HUMK, OBHapyXmBatoTca Npobrembl yXyALLIEHNS 3KONOrUK U NpeanaratnTcs MyTU UX peLleHuns.

OKOHOMMYECKME MOKa3aTenu WrpalT MNEepBOCTEMEHHYID pPOMb Kak B MEXOYHapOAHbIX, Tak U B
MEXITMYHOCTHBLIX OTHOLUEHMSIX, MO3TOMY Kaxjasi CTpaHa nMbiTaeTc MPUYMHOXWUTb CBOE (MHAHCOBOE
©narococTosiHne, Nopor UrHopmpys Npobnemsbl akonorun. MHorne He NPOCTO HE NMpPeanpPUHUMAIOT NOMbITKM K
YINYYLLIEHUIO CYLLECTBYHOLLEN SKONOrM4eckon o6CTaHOBKM, HO JaXe He 3a4yMbIBAlOTCs O Hanmumm npobnem.
OpHako Ha JaHHbBI MOMEHT Npy AeTarlbHOM PacCMOTPEHUN BCEX acneKToB npobriemMa yxyalweHns 3Konornm
n3-3a Ype3MepHOro NoTpedneHns CTaHOBUTCHA 0COBEHHO OCTPON.

UToObl NOHATL CyTb obuiectBa noTpebneHusi, HeoOXoauMO yBMAETb ABa BaXHbIX MOMeHTa. Bo-
nepBbiX, NOTpebneHne HauyMHaeT urpatb NpeobragaoLlyo Porb B COUMArbHbIX OTHOLLIEHUSAX, YTO NPUBOAUT
K MBMEHEHUIO 3TUX OTHOLLIEHMI. Bo-BTOpbIX, 06LecTBO NOTpebneHnst BbIBOAUT HAC 3a pamku obLiecTBa Kak
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CYMMbI CBS3€M N OTHOLLEHUI, KaK MICTOPUYECKM pasBMBatoLLENCA COBOKYMHOCTU OTHOLLEHUI MeXAY NogbMu,
BO3HMKAIOLLMMM B MPOLECCE MX COBMECTHOW AeATenbHOCTW. Ha mepBbii NnaH BbiCTynaeT noTpebneHue,
CTaHOBACb OOMMHUPYIOLUUMM  coumanbHbIM — MPOLLECCOM W urpasg OCHOBHYWO ponb B npouecce
BOCMPOU3BOACTBA, NoAYMHSsi cebe apyrve ero coctaBnsiioliMe — MPOU3BOACTBO, pacrnpeneneHne, obmeH

(1].

Ha 2019-n roa MnpoBoW nokasaTernb BanoBoro HaunoHanesHoro npogykra (BHIM) coctaenser 85,312
TpunnuoHa ponnapos CLUA, koraa B 2013-om rogy obuemupoBoi ypoBeHb BHIM 6bin Bcero nuib Ha
oTMmeTke 76,135 TpunnuoHa gonnapos CLUA [2] (cM. pucyHok 1).

MwupoBOi CymmapHbIii BanoBblii HALMOHANbHbIK NpoayKT (BHM, BHA)

88 TpnH

84 TpnH
82 TpnH
80 TpnH
78 TPNH
76 TPH
74 TpnH
72 TpnH
70 TpnH
68 TpnH

66 TpnH
2013 2014 2015 2016 2017 2018 2019

PucyHok 1 — [aHHble BcemmpHoro 6aHka o guHamuke pocta BHIT no Bcemy mupy

YpoBeHb noTpebneHus npsmo koppenupyeT ¢ ypoBHem BHI1, nockonbKy AaHHble nokasatenu
WMHOPMUPYIOT O TOBApHO-AEHEXHOM 060pOTe B 9KOHOMMKE, KOTOPbIN AOCTUraeTcs 3a CHET noTpebnexHns u
CTPEMUTENbHO pacTeT Ha NPOTsKeHUn nocnegHux 50-u ner.

Mbl pelwmnu BoCnonb3oBaTbCA MeToA4amMu CTaTUCTMYECKOro aHanusa, npeanoXeHHbIMU B nakete
aHanusa Excel, ana pacuyeta TeHAeHUMK rnobanbHOro HAeKca oKpyxatLen cpefpl, pe3ynbTaTbl KOTOPOro
npegcTaBneHbl Ha pUCcyHKe 2.

[aHHasa nporHocTnyeckas MoAerb He OXBaTbiBaeT BCE BO3MOXHbIE CLEeHapuK, a NuLlib NnokasbiBaeT
TeHgeHumo. TeM He MeHee, CornacHoO Hawum pacyetam, yxe k 2030 rogy MHAEKC XNBOW NpUMpoadbl CHU3NTCA
00 KPUTUYECKM HU3KUX MokKasaTenew, 4Yto MOXEeT MpUBE3TU K IKOMOrnyeckom karactpode, npu 3TOM
TeHOeHUMs pa3BUTMS BanoBOro BHyTpeHHero npoaykta (BBI1) anseTtca nonoxutensHon u gocturHet 100
TpunnunoHoB gonnapos CLUA k aTomy xe roay.

PucyHok 2 — MporHosmpyemas TeHOeHUMsSt MHOEKCa OKpYXKatoLlen cpeabl

B poknage OOH ykasaHbl Takke NpubnuanTenbHbleE SKOHOMUYECKME MOTEPU U3-3a YMEHbLUEHMS
Ovomacchbl: “MecTHble U HEMECTHblE WHBA3WBHbIE BUObI YTPOXAKT 3KOCUCTEMAaM, OKpYXKalLen cpege u
OpyrMM BuAaM. JOKOHOMMUYECKME 3aTpaTbl, KakK MpsMble, Tak W KOCBEHHbIE, COCTaBMSAT Munnvapabl
pornnapos exerogHo” [3].
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MmetoTca nyTu, KOTopble CBMOETENbCTBYOT O TOM, YTO MOXHO AOOUTBCA 340POBOr0 COCTOSIHUS
nnaHeTbl, HEO6X0AMMOro AN YCTOWYMBOro passutusi. OHM CBSA3aHbl C JOCTWXKEHUEM YCTONYMBBIX Mogenewn
notpebneHnss u NpouM3BoACTBA B OTHOLUEHUW 3HEpPruM, NpoaoBOMNbCTBUA M BoAbl Ang obecnevyeHus
BceoOLlero JocTyna K 9TuM pecypcam, He JomnycKkas npu 3TOM U3MEHEHUS KnuMarta, 3arpsi3HeHus Bo3ayxa,
aerpagaumm 3emenb, yTtpatbl 6GuopasHoobpasua. K HMM OTHOCATCA W3MeHeHMs B obpase Xu3Hu,
notpebutenbckue npennovTeHuss M noBedeHue noTpebutenen, ¢ OQHOM CTOPOHbI, U BGonee uyucTble
NPOM3BOACTBEHHbIE  MPOLECChl,  PecypcoadPEeKTUBHOCTL W NWKBMAALMSA  B3aWMOCBA3W  Mexay
SKOHOMWYECKMM pPOCTOM W YXyALEHWEM COCTOSHUSA OKpYXalLen cpedbl, a Takke KoprnopaTvBHas
OTBETCTBEHHOCTb.

Tarke peLleHAMN BbILLEYNOMSIHYTbIX Mpobnem siBNATCS:

1) cosgaHue nporpaMMHOro obecneyeHusi, KOTOpOe COCTaBMAET PEWTUHI TOBapoOB MCXOAA W3
3KONOTMYHOCTM MNPOU3BOACTBA, HanMuMs 3KONOTMYECKOro crefa, YPOBHA  3arpA3HeHus
oKpyXatoLen cpegbl M cosgaHve obuiemupoBor 06asbl AaHHbIX, KoTopas OyneT XxpaHuTb
MH(OPMaLIMIO O COCTOSIHUM OKpYXKalollenh cpedbl U MO3BOMMT 3HTy3nMacTam CO BCEro mvpa
onupaTbCsl Ha 3TU AdaHHble BO BPEMS WUCCReAOBaHWUN, NPOrHO3MPOBaHUS U reHepupoBaHUS
HOBbIX MAEN MO PELLEHNIO IKONOrMYecKknx Npodnem;

2) cobntogeHne naen yCTon4mMBOro pasBuTus;

3) cobntogeHnsa naen OpHCT Ynbpux ¢doH Bawnusekkep n 3rimopu JloBnHC — «PakTop 4YeTbIpe.
3aTtpaTt — nonosuHa, OTAa4Ya — ABOWHasA», rae npegnaraetcsa ysenudeHne BBl npu ycnosum
CHWXeHMs noTpebneHus;

4) cospgaHve obemnpoBon 6a3bl AaHHbIX, KOTopas OyaeT XpaHuTb MHGOPMaUUIo O COCTOSHUU
oKpyXarLlen cpeabl U NMO3BOMUT 3HTy3nacTaMm CO BCEro Mumpa onupaTtbCa Ha 3TW AaHHble BO
BpeEMS UCCMNefoBaHUN, MPOrHO3UPOBAHWS W TEHEPUMPOBAHWSI HOBbLIX MAEN MO pPELUEHUIO
3KONOrMYeCcKMx npobnem.
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OCOBEHHOCTU PA3PABOTKWU NMPONrPAMMHOIO OBECINEYEHUA
HA NMIAT®OPME ANDROID

Mocmnbika A./L.

Benopycckuli 2ocydapcmeeHHbIl yHUgepcumem UHgopmamuku U paduos3/1eKmpOoHUKU
UHcmumym uHgopmayUoHHbIX mexHonoaul
e. Munck, Pecriybrniuka benapych

Llenseosuy A.C. accucmeHm

AHHOTaumA. B gaHHbIX Tesucax OMnMCbIBalOTCsi O0COBEHHOCTM pa3paboTkvM nporpamMmmHoro obecneyeHuss Ha nnatgopme Android.
MpuBogsaTca ocobeHHocT paspaboTkv Ans nnatgopmbl Android, a Takke 0630p HEKOTOpPbIX cped NpPorpaMMUpPOBaHUS.
PaccmaTtpuBaeTcs CNOXHOCTb pa3paboTkv MOBUMBHBIX MPUMOXEHWUI B MPOrpaMMHON 1 annapaTHOW YacTu

KnroueBble cnoBa: android, kotlin, paspaboTka, pparmeHTaumsi, 0COGEHHOCTU, MPUINOXKEHNME.

FEATURES OF SOFTWARE DEVELOPMENT ON THE ANDROID PLATFORM
MOSTYKA ANDREY DZMITRIEVICH, SHELYAGOVICH ALEXANDR SERGEEVICH

Republic of Belarus, city of Minsk, Belarusian State University of Informatics and Radioelectronics
Abstract. This abstracts describe the basic principles of development software for the Android platform. Development features of the
Android platform and also an overview of some programming environments is given. The complexity of the development of mobile
applications in software and hardware is considered.

Keywords: android, kotlin, development, fragmentation, features, application.

BBeoeHune
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Android - onepauuoHHas cuctema Ans MOOGUNbHBIX YCTPOWCTB: CMapT(OHOB, MNMaHLIETHbIX
komnbtoTepos, KMK. ns cosgaHusa nporpammHoro obecnedeHusa nog Android Heobxoaumo yunteiBaTh psag
ocobeHHocTeln MobUnbHbIX YCTPOMCTB. [lepBoe — orpomMHasa dhparMeHTaLms yCTpONCTB. OTO NPeKpacHo Ans
nonb3oBaTenen: MOXHO BblbpaTb TenedoH Ha Nbon BKyc 1 nog nobble TexHnYeckne TpeboBaHUs; ogHaKo
ANna pa3paboTyMKOB MPUMOXKEHUN 3TO SABNSAETCH YCMOXHSAKOLWUM (hakTopoMm, NpUYeM 3TO KacaeTCsl Kak
annapatHoW, Tak M MporpaMMHOM 4YacTu. AnnapaTHoe YCTPOMCTBaA UMEKT KapAuHamnbHble OTANYMSA —
HeobXo4MMO y4UnNTbIBATE HanMyne unum oTCyTCcTBuEe OPOHTaNbHON Kamepbl, PU3NYECKNX KHOMOK, KONMYECTBO
9KpPaHOB U CUM-KapT.

BaxHenwme ocobeHHocTU pa3paboTtku MO ana nnatdgopmebl Android
CyliecTBytoLne aremMeHTbl Takke UMET pasHble napameTpbl. Hanpumep, AaTyuk akcenepometpa
y BCEX MOBOMIbHbIX MOXET ObITb YCTAHOBMNEH B HECKONBKMX BapuaHTax. [pMmep MOXHO yBUAETb Ha PUCYHKe
1. [1]

Pwuc. 1. Mpumep gatymka akcenepomeTpa

Mpumep ¢ akcenepoMeTpoM MOXeT Nnoka3aTbcsa He 0cob0 ybeanTenbHbIM, 0OAHaKO NpeacTaBbTe, YTO
Oblna nocrtaeneHa 3agada paspaboTaTb Urpy, ynNpaBrisieMOn HaknoHaMu YCTPOWCTBa (Hanpumep, FOHKW) -
CHavyana Bam Hago NOMpPOCUTb NONb3oBaTens noBepTeTb TenedoH B pykax B 3aJaHHbIX HanpaBeHWsIX,
YTOObl MPUMOXEHME pacno3Hano MO3ULUKD YCTAHOBIEHHOro gaTtyumka. MHavye Ha ogHom cmapTtdoHe angd
NOBOPOTOB HYXHO OyadeT AenaTb HakNoHbI BNEeBO-BNpaBo, a Ha ApyroM — Brneped-Hasaa. [pumep OCHOBHbIX
pasmepoB akpaHoB Android 1 iOS MOXHO yBUAETb Ha PUCYHKe 2.

Android i0sS

Pwuc.2. MNMpumep gemMoHCcTpauum oCHOBHbIX 3kpaHoB Android n iOS
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Takke CTOMT OTOENbHO paccMOTpeTb 3KpaH M ero paspewexve. K npumepy, B criyyae ecnu
HeobXxooMMO pPacnonoOXWTb KapTUHKY B MOMHbIM aucnnen iOS, Bbl NpuMeHsieTe psif M300pakeHUn OKomo
cTaHgapTHbIX MacwTabos iPhone 6, iPhone 6 Plus Takke, iPhone X u iPhone X Max. B cnydae ¢ Android,
3KpaHbl 0bnagalT pasnnyHbIMU HACTPOVKaMu, COOTBETCTBMEM KPAEB M HACbILLEHHOCTbIO.

Moatomy Android—paspaboTunkm umerT pasnunyHble npubopbl, K npumepy 9 Patch — mopenb

pasmeTK/, MO3BONSAOLAs YCTaHOBUTb MPUHLMMLI PACTATMBAHUSA PUCYHKOB NP M3MeHeHun ero obbema. bes
yyeTa 3TUX napamMeTpoB CO3AaBaTb NPUOXEHUE OOBOMNBHO TPYAHO. [2]
Mcxooa 13 BblleCKa3aHHOro, eCnu Bbl peluvny 3anonHWUTb KapTUHKOW BeCb Aucnnen, Bam Heobxoaumo
nMbo NpUMEHSATb pAg MAMKCTPaUUA C UCNONb30BaHNEM 0Ope3kn B HEOOLIYHBIX 06bemMax, NMbo pas3gensitb
Takum obpasom, 4YToObl eAuWHWYHble JonvM cobupanunce B €AMHOE Lenoe, OAHako MMENM BO3MOXHOCTb
CcABUraTbCs OTHOCUTENBHO APYr Apyra (K npumepy, 3emns, obnaka, nesas u npasas 4onm).

Mo xogy paspaboTku npunoxeHun Ha Android MMeeTcss HECKONbKO OTNUYUTENbHbBIX 4epT.
Mnatdopma Android cunbHo oTnmyaeTca oT nnatgopmbl iOS - npunoxexnus Ha Android npegnonaratoT
coboto CBA3b €AMHUYHBIX, 3aKOHOMEPHO U30SIMPOBAHHbLIX KOMMOHEHTOB, YTO Takke HEOOXOAUMO YYMTLIBATD.
K npumepy, TekyLlaa MKOHKa NPUNoXeHna MoxeT obnagatb pasnMyHoOn KOHUrypaumen B 3aBUCUMOCTA OT
HacTpoek onepalMoHHON cuctembl. Paspabotuuk o06s3aH yooCTOBEpUTBCS, YTO FfOroTMn CMOTPUTCH
OZIMHaKOBO XOPOLUO B abCOMTHO BCEX anbTepHaTMBax.

Mpn paspaboTke MoOUNbHBLIX NpunoxeHu ans Android HemanoBaXHO OCHOBbIBaTbCA Ha Material
Design. 3710 uenas wugeonorna OPMUPOBaAHMSA MOMb30BAaTENbLCKOrO UHTepdenca. OdwmuymnanbHas
AOKYMEHTaLMsa CornacHo JaHHOMY packrnagy copepxut B cebe coTHM Gymar, getanbHO 06pUCOBbLIBAOLLIMX
KaK ero npuHUMnbl, Takmm obpasoM M KOHKpeTHble 06pasubl NPaBUbLHOIO M HEMPAaBUIIBHOIO NMPUMEHEHMS
npasun ans noboro KOMMNOHeHTa UHTepdelica.

B HacToAWwMin MOMEHT OCHOBHbLIM $13bIKOM MPOrPaMMMPOBaHUA ANs pa3paboTKy NPUIIOKEHUA Nnog
Android cunTaetcsa Kotlin. OTnnune gaHHOM cpefpbl OT NONynspHOM Java 3HaYnTenbHO MeHee BblpaXeHHoe,
Hexxenu cpean Objective-C, a Takke Swift ana iOS, Ho Bce e noaxodbl K paspaboTke Ha HUX UMEoT
OTNNYunS.

3]

TecTnpoBaHue Ha KpynHOM napke U3nYecKMx YCTPONCTB (HUKaK He AMYyNSTOpPOB) Npu 3TOM UMeeT
BaXHOEe 3HayeHne npu opMMPOBaHUK aHZpoug nNpunoxeHun. Oaxe OHO, B cuny ©Oonbloro uucna
TenedOoHHbIX annapaToB Ha PbIHKE, HMKAK HE rapaHTupyeT HagexHoe (PYHKLMOHMPOBaHME B abCOMOTHO
BCeX obLeoCcTynHbIX Mogudmkaumsax, Ho, MO MEHbLLEN Mepe, YMEHbLLIAeT BO3MOXHOCTb BONPOCOB B bornee
pacnpoCcTpaHEeHHbIX akceccyapax.

Yxe nocne Toro, Kak npoueaypa copMmupoBaHus mobunsHoro npunoxenus Android 3aBepLueHa,
HaunHaeTca nepuwog ero nybnukauwu. [Nepen nybnukaumen B MarasvH npunoxeHun Google Play,
YyCTaHOBOYHbIE (halnbl NPOXOAAT 3HAYUTENBHO MEHEE TLATENMbHBIN KOHTPOSb C TOYKU 3peHnst cCobnoaeHns
YCNOBUI MO MOCTPOEHUIO MHTepdenca, nogbopa TeMbl, Takke 3anpoca NUYHbIX AaHHbLIX NONb30BaTeENen.
HecmoTpsi Ha To, 4To Google He Tak OaBHO MOMEHSN acnekT K KOHTPOSO MNPUIIOXEHWA, caenae ero
Hanbonee TwaTenbHbBIM Takke Havbonee pyyHbIM, CPeQHee BPEMS PEBLK NPUITOXEHUN ABnseTca 2-4
MUHYTbl. DTO 3HauMTenbHO ObicTpee, Hexenu 2-3 OHA B cnydae ¢ App Store. PaHee MHorve atum
Nnonb3oBanUChb C LIEMbI0 packpyTKM co3daHHbIX npunoxeHun ana Android. B Android Market, npegsigyLien
Bepcun Google Play, cyulectBoBana Bknagka “HoBble npunoxeHusi”, otobpaxatowas oOHOBMNEHUA B UX
XpoHonornyeckon ovepegHoctu. MNogobHbiM cnocobom, yem Gonblle BaM OOHOBMAMM NPUMOXEHWE, TEM
fonblle nonyyanu 3arpysok. Jlio6on anrpeng B Poccuickon ®egepauum npuHocun 1-3 Teic. 3arpy3ok, Takke
3a Mecsil, MOXHO ObINo AOCTUIHYTL MPEBOCXOAHbLIX UTOrOB, B Cry4yae €cnv [OMOfHEeHWE Ha caMOoM fere
AOCTaBNsAno BbiroA4y (B criydae ecnv pedTUHr Ninoxue, 3arpy3ok Bbl MOSydany CHYUTaHHble eanHuLbl). [4]

B HacTtosillee BpemMsi co3faBaTb MPUIOXKEHUs] CTano 3HAYUTENbHO TpyOHee, O4HAKO B NEPBYHO
oyepeab HeobxooMMO chopMMpPOBaThL XOPOLUMIA BHELIHWA BUA C TOYKW 3peHuUst TpeboBaHWA KOHUEeNnumm
Material Design. VX, KOHEYHO, MOXHO He NPUOEPXKUBATBLCS, OAHAKO MOAOOHOE MpUNOXEHWE CTaHeT
peknamupoBaTtbcsa B Google Play nuiub B UCKMIOYUTENBHBIX Criyyasix.

3akntoyeHue
CospgaHne mobunbHbIX NpunoxeHun ana Android nmeet ocobyto cneunduky.
Android — camas nonynsipHas onepaumoHHas cuctema B mupe. Kak crnegcrteue, gmeepcudukaums

yCTpOVICTB, ynpasndaeMblX €0, OrpomMHa. B npouecce co3gaHunAa npunoxeHna Hy>XHO y6e,El,I/|TbCﬂ B TOM, 4TO
npunoXxexHune nogaepXxmsaet nogasndrouiee OONbLUMHCTBO rakeToB LieNeBon ayonTopun.
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Ha sTtane paspaboTku 06patuTb BHMMaHue, 4Yto UI/UX JomKeH ydnTbiBaTb He TONBbKO pasfnuyHble
pasMepbl YCTPOWCTB, HO M paboTy B peXMMe MHOMOOKOHHOCTW, W MIOTHOCTb MUKCENEen 3KPaHOB: TOHKUN
LWPKU(T Ha HEKAYECTBEHHLIX Agucnnesx OyaeT UCKaXXeH UMM BOBCE UCYE3HET.

KonunyecTtBo akTyanbHbIx Bepcuii Android, Haxoaswmxcsa B MCNonb3oBaHun, Benvko. MNpu co3gaHmm
NPUNOXEHU Hado y4nThIBaTb B NMEPBYIO 0Mepenb Te, KOTOPbIMU NOSb3yeTCs Balla Lienesas ayautopus.

B npouecce paspaboTku, Mpu NPOEKTMpPOBaHMM UHTepderica HeobxoouMo pPyKOBOACTBOBATbLCAHA
KoHuenumen Material Design.

PekomeHgyembiMm Google si3bikom nporpammupoBanns ansa Android sienaetca Kotlin.

Ha pasHbix aTanax cO30aHWs OYEeHb BaXXHO TECTMPOBAHWE Ha OOLIMPHOM napke U3N4eckux
YCTPOWUCTB.

Crnucok ucnosnb3yemMbiX UCMOYHUKOS8:
1. Aapor Xunnezacc. Objective-C. poepammuposaHue 0n1a Android. 2012e.
2. Ospcu J1. Paspabomka npunoxeHruti na Android-ycmpoticme. basosbie npunyunsi [Tekem] /1. Ospcu, L. KoHdep — Tom 1. —
Mocksa: Okemo, 2014. — 598 c.
3. Xeanesckuli A. B. CmapmaboHbi Android 6e3 Hanpsiea. Pykogodcmeo nonb3ogamersi /A. Xeanesckuli — Cl16.: CaHkm-llemepbype,
2012. - 224 c.
4. [poepammuposaHue Ons Android. Camoydumerns / [JeHuc KonucHuyerko. - Cl16.: CaHkm-llemepbype, 2013. - 272 c.

CUCTEMA KOHTPOJ1A MNAPAMETPOB KAPTO®EJIEXPAHUITULLIA

lMawkesuy 5.A.

Benopycckuli 2ocydapcmeeHHsbili yHugepcumem uH@opMamuku U paduoseKkmpOoHUKU
UHcmumym uHgbopmMayuoHHbIX mexHomo2aul
2. MuHck, Pecnybnuka benapycb

Uinak U.N. — k.m.H., doyeHm

[oknag noceBAWEH pacCMOTPEHUIO pe3ynbTaToB CO3[4AHUS aBTOMaTU3MPOBAHHOW CUCTEMbl KOHTPONS napameTpoB
kapTodpenexpaHunuiia. TemnepaTypa W BNaXHOCTb — OCHOBHble XapaKTepucTuku, Heobxogumble Ans  cbepexeHus
CenbCKOXO3ANCTBEHHON MPOAYKUMU Ha ANMUTENbHbI MEepUO, BPEMEHW, Ans ee nocrieayowen nepepaboTkn. ABTOPOM MpOBeAEHO
CXeMOTEXHUYECKOe MPOEKTUPOBaHNE CUCTeMbl, pa3paboTaH anropuTMm eé€ (PYHKLUMOHMPOBaHMWSA, a Takke paspaboTaHa KOHCTPYKUMS
neyaTHoOro y3na CMCTeMbl C NPUMEHEHNEM CPeACTB aBTOMaTU3MPOBAHHOMO MPOEKTUPOBAHWS.

Mcnonb3oBaHne aBTOMAaTM3MPOBAaHHbLIX CUCTEM KOHTPOMSA napameTpoB B KapTodenexpaHunuile B
nepeyo odepedb OOYyCrNoBMEHO TeM, 4YTOObl COXpaHWUTb NPOAYKLMIO, Ha BblpaliuBaHue KOTOpon Obinu
3aTpayeHbl 4enoBeveckne U UHAHCOBbLIE pecypcbl, HO KOTOpasi, NpuU OTCYTCTBMM [OJSDKHbLIX YCIOBUIA
XpaHeHUs1 NPUXOAWUT B HErogHOCTb U MNOAMEXMT yTunmsaumu. ABTOMaTMKa NO3BOMSET MOAAEPXMBaATb
HeobxoaMMble XapakTePUCTUKK, MPU KOTOPbIX KapTodernb COXpaHAET CBOU NUTaTENbHbIE CBOMCTBA U MOXET
ncnonb3oBaTbCAa ANng ynotpebneHvsa B nvwy unv anga nepepaboTkm B Ka4eCTBE CbipbA.

MpoekTnpoBaHue kapToenexpaHunuiia usHayanbHO nofpasyMeBaeT COXpaHeHue MNpoayKuuMu B
roOHOM COCTOSIHAM Ha Kak MOXHO OGonblwui cpok. [na 3Toro ucnonb3yetcd aBTOMaTuKa, KoTopas
OTCNeXuBaeT KOHTPONMpYEMble XapaKTepUCTUKU C MOMOLLbIO AAaTYMKOB, 3aTeM nepefaeT 3TW [aHHble B
obpabaTbiBatoliee A0pO CUCTEMbI M B CIydae HeCOBMAadeHUs 3adaHHOM U (pakTUYECKON BESTUYMHBI
KOHTpONMpyeMoro napameTpa okasblBaeT BNUAHME Ha 3TO 3HAYeHMe, Harpesas Unu oxnaxaas BO3gyx, a
Takke BKMYasa U BbIKMNoYas BO3AYLLUHbIN YBNAXHUTESb.

PaspaboTtaHHass aBTOpOM cucTeMa npefHas3HavyeHa NS aBTOMATUYECKOro noaaepXKaHus
TemnepaTypbl U BRAXHOCTU B KapTohenexpaHunuuie, a Takke nepefayun aTux AaHHbIX Ha KOMMbOTEP AN
nx ganbHenwen obpaboTkm, nepenayvm No cetTn n BO3MOXHbIX MCCeaoBaHui B obnactu nutaHus. [JaHHas
cuctema  gensietca  yHOAaAMEHTOM  AnA  MOCTPOeHWs  KapTtodernexpaHuvnuwa W - psga apyrux
osouexpaHunuu, rae adeKTUBHOCTb M 3KOHOMMUYECKas BbIrofa 3akrovaeTcs B TOM, HACKOSbKO AOMro
NpoaykThl nocrne cbopa ypoxas cMoryT npebbiBaTe B TOBApPHOM BUAE U He ucnopTtaTcs. CTpyKTypHas cxema
CcUCcTeMbl NpeAcTaBrieHa Ha pucyHke 1.
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MNepegaya NOAYMEHHDX GAHHBX Ha
KOMNblomep

PucyHok 1 - CTpyKTypHas cxema CUCTEMbl KOHTPONS NapamMeTpoB kapTodenexpaHunuiia

PaspabotaHHas cuctema coctouT u3: ynpasnswowero 6rnoka, npeacrtaBneHHOro B BMAE LUMPOKO
pacnpocTpaHéHHOro MUKPOKOHTponnepa, opeHaa AVR, ero npegHasHayeHne — a1o cbop, npeobpasoBaHue,
obpaboTka, XxpaHeHve, a Takke nepegada nonyyeHHblxX AaHHbIX Ha K, BbIBO4 Ha AMCNAEN U BRUSHWE Ha
KOHTpOnupyeMble napameTpbl MOCPeACTBOM Nepeaaydn yrnpasnsioLwero curHana, Ha ycTponcTsa HarpeBaHus
BO3/1yXa W MNOBbILIEHNSA BIIAXXHOCTU.

BbinonHeHne KomMaHA ynpaBneHns OoCyLLEeCTBIAETCH 3apaHee 3afaHHbIM anropuTMoMm, NPOLUNTLIM B
caM MUKpoKkoHTponnep. CuuTbiBaHME AaHHbIX OCYLLECTBSETCHA U3 AaTyvka TemnepaTypbl U BRaXKHOCTW,
3aTeM 3TK XapakTepuCcTUkM npeobpasyloTcs B NOHATHbIE And MK Benu4umHbl, cpaBHUBAIOTCHA C BENMYMHAMM
M3 TOro e camMoro arroputma u B Criydae HecoBMnafeHus 3TUX 3Ha4YeHU OTNpaBnseTCs YrnpaBnsaoLnim
CcuUrHan Ha HarpesaTenb U yBriaxHuTenb Bo3ayxa. [NapannensHo ¢ 3TUM uaeT BbIBOA AaHHBLIX Ha AucCrnen v
ux nepepadva Ha komnbioTep vepe3d COM-nopt ycTpowucTsBa, rge nporpaMmma npuHUMaeT U BbIBOOMT Ha
MOHWUTOP WMH(OPMALMOHHbIE COOOLLEHMS O COCTOSAHWM cucTembl. OKHO nporpamMmbl MpeacTaBrAeHo Ha
puUcyHke 2

Temnepatypa: -°C
BnaxHocTs: - %

PucyHok 2 — OkHO nporpammbl, KoTopasi NpUHMMaeT Npeobpa3oBaHHbIe AaHHbIe C YCTPOWCTBA KOHTPOIS
napameTpoB KapTodernexpaHunuila

Aopom cucTeMbl ABRSIETCA MUKPOKOHTPOMNEpP, KOTOPbIA BbINOMHAET (PYHKLUMOHAmNbHYIO ponb
MeHexepa, Nosyvalolero AaHHble O COCTOSHUM cpefdbl OT OAHWUX YCTPOMCTB M OTAAlOWIEro npukasbl
WCMONMHUTENbHBLIM YCTPOMCTBaM, KOTOpble B pesynbTaTe CBOEeW aKTMBHOCTWM OKasblBaloT BNMSHWE Ha
cocTosiHue cpefpl. [ns aToro 6bin BbiGpaH MUKpoKoHTposnep Atmega328P, KOTopbli Nonb3yeTca 6onbLUoi
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nonynspHOCTbLI0 B Mupe 6Gnarogaps CBOEW HEBBICOKOW LieHe, CTabunbHOCTM napamMeTpoB U GonbLIOMy
KONMMYeCcTBY MH(POPMAaLMOHHBIX PECYpCOB, KOTOpble MO3BOMSIOT OCBOMTb €ro B KpaTyauline CPOKM U C
HeboNbLUIMMM PUHAHCOBLIMU U3OEPXKKaAMMU.

KoHCTpyKuusa y gaHHoOro ycTtpoincTBa Obina BbibpaHa B Buae Hebonblioro 6roka, K KOTOpoOMy
NPOVNCXOAMT MOAKMIOYEHNE BCEX HEOOXOAMMbIX AAaTYMKOB U MMEIOLLEro pasbeMbl Ans NOAKMHYEHUs
NCNOSTHUTENBHbIX YCTPONCTB. OTO NO3BONSET U30NNPOBATL “MO3r” CUCTEMbI OT HEXenaTernbHOro nonagaHus
Bnaru, kotopas B u3bbiTke NPUCYTCTBYET B KOHTPONMPYEMOWN Cpese.

OaHVM 13 NpeumyLLecTB AaHHOW pa3paboTkn SBMsieTCa NpOCToTa HAaCTPOMKU M Hanagku CUCTEMBI,
LUMPOKMI CNEKTP BO3MOXHOCTEN ynyylleHusa B Buae nogknioyeHus Bluetooth n Wi-fi gna cospaHusa 6onee
CMNOXHbIX MHTENNEKTYalnbHbIX CUCTEM KOHTPONS; NMOAKITKOYEHNS] HECKOMbKMX AaT4YMKOB BNAXHOCTN Anga bonee
TOYHOTO W3MEpEHWs BEeNUYMH TemnepaTypbl W BRaXHOCTM BO3dyxa, W 4YTO CamMoOe [faBHoe —
HenocpeACTBEHHas nepefada AaHHbIX HA KOMMNbIOTEP, TAe B UCCNeA0BaTENbCKUX LeNAX MOryT NPOBOAMTLCSA
3KCNEepPVMEHTBI, @ AaHHble cobvpaTb B CTaTUCTUKY, aHanNM3MpoBaTb M AenaTb COOTBETCTBYIOLLME BbIBOObI O
TOM, MPU Kaknx 3Ha4YeHUsX NuUTaTeNbHble BellecTBa B kapTodene CoxXpaHsalTcsa nydwnmMm obpasom. Takke
HeBbICOKas LieHa [aloT BO3MOXHOCTb CO34aBaTh M YCTaAHABNMBaATh TaKMe CUCTEMbl HE TOMbKO AMst KPYMHbIX
KOMMaHW1, HO U AN YaCTHbIX MWL, TEM CamMbIM NOBbILLAS PbIHOK CObITA.

CrnucokK ucnosb308aHHbIX UCIMOYHUKOS:

1. Mukpokonmpornnepsl  AVR  [OnekmpoHHbIl  pecypc] —  OnekmpoHHble  OaHHble. — Pexum  docmyna:
https://lcxem.net/beginner/beginner73.php. Jama docmyna: 12.10.2020

2. OcHosbl npozpammuposaHusi ApdyuHo Ha sisbike C. — [BnekmpoHHbIl pecypc] — Pexxum docmyna: http://mypractic.ru/urok-
4-osnovy-programmirovaniya-arduino-na-yazyke-c.html. Jama docmyna: 13.11.2020.

3. MNodknoveHue Oam4yuka DHT22 [OnekmpoHHbIU  pecypc]. — OnekmpoHHble OaHHble. — Pexum docmyna:
https://arduinomaster.ru/datchiki-arduino/datchiki-temperatury-i-vlazhnosti-dht11-dht22. Jama docmyna: 21.12.2020.

4. Cos0aHue epagpuyeckozo uHmepgbelica Python [OnekmpoHHbIl pecypc]. — https://python-scripts.com/tkinter. dama
docmyna: 20.12.2020.

AINrMOPUTM YACTOTHO-BPEMEHHOI'O KOOUPOBAHUA
MHO®OPMALIUX B CETU NMPEANPUATUA

1O.C. lNepyeHkosa

Benopycckuli 2ocydapcmeeHHbIl yHUgepcumem UHGOopMamuku U paduo3/1eKmpoHUKU
UHcmumym uHgopmayUOHHbIX mexHonoaul
2. Munck, Pecnybrniuka benapych

Mumioxur A. Y. — doueHm

MpencTaBneH anropuT™ 3awwuThl MHOPMaUWUU NepefaBaeMon No ceT NpeanpusaTus. PelleHve 3aaayuv MHGOPMALMOHHOWM 3aLuuThl
OCyLLeCTBMSETCS NYTEM UCMONb30BaHNS 3(P(EKTUBHOTO KOAMPOBAHUSA B YaCTOTHOW 0BGNacTu, 30HaNbHON UNbTpaLMKU TpaHCOpMaHT
U MOCNEAYIOLLEro UX KOAMPOBaHUS NCeBAOCyYaiHbIM KOAOM BO BPEMEHHOI o6nacTu.

B pabote paccmartpuBaeTcs anroputMm 3awmuTbl 1D(2D) nHdopMauumn nepegaBaemMon (XpaHUMON) B
ceTu NpeanpuaTysA, rae NPeabsBnsoTCA NOBbILWEHHbIE TpeboBaHUAMK K MHAOPMaLMOHHON 6e3onacHoCTy.
MycTb ncTouHuka uHopmaumm B cetn popmmupyet 1D curHan. Bo BpemeHu OH onucbiBaeTcsa (pyHKUMEN,
oTobpaxatowen amnamtygy g(x)u Bpema X. Tak kak gobaBreHne npoCTPaHCTBEHHOW KOOPAWMHATHI
NPUHUUMMANBHO HE MEHSIET BLIYMCIUTENBHYIO CTPYKTYPY anroputma, ganee paccMaTpuBaeTcsi O4HOMepHast
dyHkuma  g(x) =(g(0),...,g(N —=1)), N — 4ynucrno oTcYeTOB curHana (oTpaxaeT AUCKPETHOe Bpems).
MepexBaT MHdOPMaLMK 3HAYMTENBHO YCINOXHSAETCH, €Cnu BpeMeHHble 3atpatbl T Ha pacno3HaBaHue,
pasnuyeHue, naeHTudurkaumio, gekoguposaHie HabngaeMoro npouecca B CETU MPEBLILAKT peanbHoe
Bpems N . MepBbIl War npegnaraeMoro anroputMa pellaeT 3agady yMeHbLUIEHUs BPEMEHWN HaX0XOeHUS B
OTKpbITOM ceTu. [na 3TOro nNpov3BOAMTCA KOAMPOBaHME MNpoLecca Ha BbIXOAE WUCTOYMHMKA C LEnNbH
aekoppensaunm gaHHbix. Onepaums OekoppensaunM peanua3yetcs nyTeM nepexofa K OnucaHuio curHana B
yacToTHoOW obnactu, T.e. nonyyeHns dyHkumn §(v) =(§(0),...,§(N —1)), v— uactora. B obuwem Buae

dyHKuma §(v) onpegenseTcs ¢ NOMOLLBIO MIMHENHOro YHUTapHOro Npeobpa3oBaHMs Ha Norne KOMMMEKCHbIX

yucen, [Ons KOTOPbIX CYLIECTBYET BHYTpeHHee npousBeaeHue. B paGoTe npumeHsnock AUCKPETHOE
KOCMHycHoe npeobpasoBaHve (OKIM), koTopoe sBnsieTca Haubornee GnNU3KUM K ONTUMAarnbHOMY
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npeobpasoBaHunio KapyHeHa-JloeBa [1] ¢ TOukM 3peHus Haunydwen pekoppensumu. Agpo OKM B N -
MEpPHOM npocTpaHcTBe umeeT Bua [1]

c = Ecos(ﬂj,V=0,l,..., N —1.
N N

YMeHbLUEHNEe BPEMEHU aKTUBHOTO NpebbiBaHUS B CETU AOCTUraeTcs NyTeM npuMeHeHus unbTpaumm
K TpaHcdopmaHTam §(v), nonagaroLmx B 30Hy CO 3Ha4YEHNAMMN X MaKCMMarbHON AUCnepcuun.

B paboTe npuBeaeHbl pesynbTaTbl SKCMEPUMEHTANbHbLIX WCCReAoBaHUn (Ha ©0ase npunoXeHus
Matlab) oueHKM BPEMEHHOIO BbIMIpbIlLA HAXOXAEHMS B CETUM U pasnnyuus dopM CMeKTPOB KOAOBLIX CrOB
nceeBgocnyyavHoro m- koga [2] anvHon n =127 Hag nonem GF(2) [Onsa atoro 6binv BbibpaHbl Bce 9

HEeMNpMBOOMMBIX  MPOBEPOYHBLIX  MOMIMHOMOB, MOpoOXpakwux M- kog. [Ona  nHdopMauMoHHON
nocriefoBaTenbHOCTM cocTosien n3 N =64 oTcHeToB AoCTaTouvHO Obino nepepaBaTtb Mo cetTu k=5+7
TpaHcopmaHT M3 N =64. 3T0 xe 3HayeHne Kk COOTBETCTBOBaNoO napameTpy pasMepHOCTU Koaa.
lMepepmaya ocyuwecTeBnanace NpU yCnoBuMM MOMHOMO BOCCTAHOBMEHWS Ha MPUEMHOM CTOPOHE WCXOLHbIX
AaHHbIX MOcCne BbINONHEHMST ObpaTHoro npeobpasoBaHus. KoavmpoBaHue TpaHCHOPMAHT MNOCTOSIHHOM
3Hepruu, B paccMaTpuBaemMom criydae GMHapHbIX BEKTOPOB AMMHOM K , NpMBOAMIIO K pacLUMPEHUIO ClekTpa
nepegaBaemMoro curHana. TeM cambiM CHwXKanacb ChekTpanbHasi MfOTHOCTb MOLLHOCTM curHana.
BeposiTHOCTb MpaBUNbHOrO OeKoAMPOBaHUSA CUrHana B KaHane nepexsata yMeHbllanacb A0 BeNUYMHbI

<1073,

CnucoK ucnosb308aHHbIX UCIMOYHUKOS:
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NMPOrPAMMHOE CPEACTBO ABTOMATUYECKOIO
®YHKUMOHUPOBAHUA
OXPAHHO-NMOXXAPHOU CUCTEMbI NPEANPUATUA

Tomo3sos A.B.

Bernopycckuli 2ocydapcmeeHHbIl yHugepcumem UHGopMamuku U paduoaieKmpoHUKU
UHcmumym uHgopmMayUuoHHbIX mexHooaud,
2. MuHck, Pecnybrniuka benapych

CKyOHsIKO8 10.A. -K.M.H.,
doueHm

CBOEBPEMEHHO MOMnyYeHHas WHGOpMauus MO3BOMSIET CBOAWTb MOCMEACTBUSI NOObIX 4Ype3BblHalHbIX MPOUCLUECTBUA K
MWHUMYMY, @ [TIaBHOE COXPaHsATb XWM3Hb TMIOAEN M UX UMYyLLecTBO. JTa 3ajaya pellaeTcs C MOMOLLbID CUCTeM obecneveHus
6e30MacHOCTU: CUCTEM MOXaPHO-OXPaHHOW CUrHanu3aLmu.

lMoxapbl, TEXHOreHHble KaTacTpodbl M TepakTbl CTann MOCTOSHHBIM SBIEHUEM HaLUEN >XU3HWU.
CerogHst kpailHe BaXXHO CBOEBPEMEHHO noryyaTb AOCTOBEPHY MHGOPMAaLMIO O MecTax BO3MOXHbIX
ypesBblbalHbIX CUTyauuh (yTeyka rasa, TOMNMBa, aBapUWHOCTb arperaTtoB, HapyLleHWe MPOYHOCTU
pa3nMYHbIX KOHCTPYKLUIA, Kpaka B3pblBYaTbIX BELLECTB M OPYXMS, NMPOHMKHOBEHME B Baw aBTOMOOWMb,
KBapTUpy, 4OM, rapax, gady u 1.4.).

OTa 3agadva pellaeTcs C MNOMOLLbI KOMMIIEKCHbIX cucTem OesonacHocTn, obecne4ynBaroLmx
onepaTMBHYIO Nepeaady TPEBOXHOW MHOpMaLMK orepaTopamM COOTBETCTBYHOLLMX CIY»0 M 0QHOBPEMEHHO
ornoseLlas nogen Ha Mectax 0 BO3HUKHOBEHUN Ype3BblHaNHOW CUTyauun.

MaBHOE Ha3HayeHMe OXPaHHOW CUCTEMbl (OXPaHHOW CUrHanmM3auuu) COCTOMT B OMEPaTUBHOM U
rapaHTMPOBAHHOM W3BELLEHNM XO35IEB W/MNN MNpPaBOOXPaHUTESNIbHbIE CMAYXObl O HECAHKLMOHUPOBAHHOM
NPOHMKHOBEHMM B OXpaHsieMble NomelleHus. PelleHne gaHHOM 3adayn BO3MOXHO TOJIbKO MPW rPaMOTHOM
OCHaleHUn 0O0BbEeKTa OXpaHbl COBPEMEHHBIMU BbICOKOHAAEXHBIMA TEXHUYECKMMU CPEeACTBaMM OXPaHHOWN
curHanmnaauuu.

Cuctembl oxpaHHO-NoxapHon curHanusauum (OlNC) B TOM UM MHOM BuAE WMCMNONb3YTCH CEeroaHs
NpakTU4Yeckn Ha BCcex 00bekTax. ATO CBA3AHO C TEM, YTO UCMONb30BaHNE 3MNEKTPOHUKM, B KOHEYHOM CUeTe,
BCeraa BbirogHee, YeEM UCNOoNb30BaHNE OXPaHHUKOB.
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CuctemMbl  OXpaHHO-MOXAapHOW  CUrHamu3auuMuM  npegHasHadeHbl  Onsd  onpegeneHus  dakra
HECaHKLUMOHMUPOBAHHOIO MPOHMKHOBEHMS Ha OXpaHseMmbli OOBbEeKT Unu MOSIBMEHUs MPU3HAKOB MoXapa,
Bbldayun curHana TpeBoru 1 BKNIOYEHMS UCMOMHUTENbHbBIX YCTPONCTB (CBETOBbLIX U 3BYKOBbLIX OMoBeLlaTenemn,
pene u T1.4.). CUCTEMbI OXPaHHOW 1 MOXapPHOW CUrHanu3auumn no naeonornm NOCTPoeHUs odeHb BrnM3ku apyr
APYry 1 Ha HebonbLlnx obbekTax, kak NpaBumo, 6bIBalOT COBMELLIEHbI HA 6ase eauHOro KOHTPObLHOro 6oka
- npubopa npnemHo-koHTponbHoro (MIMK) nnu koHTponsHon nanenwu (Kr) [1].

B HacTosiee BpemMs Ha pOCCUMCKOM PbIHKE NPeAcTaBneHbl Pa3nnyHble CUCTEMbI OXPaHHO-MOXapHOW
curHanusauum, oT npocTtenwen Ao Hamnbonee cnoxHon. BoamoxHoctu cuctem OlNC, NoCTpoeHHbIX Ha
pasnMyHoM 000pyOooBaHUM, CYLIECTBEHHO OTMMYAlTCA, XOTH Kakdash M3 CYLECTBYWLIUX CUCTEM
yooeneTtBopsieT TpebdoBaHnsam HIb.

Kaxgbln Knacc CylecTBYHOLWWMX CUCTEM OXPaHHO-MOXApHOW CUrHanuMsauum MMeeT CBOW MNMHChl U
MUHYChI [2]. Janee npoaHannsanpyem Kaxabii U3 CyLeCTBYIOLLNX KITaCcCoB.

MNMoporoBble cucTeMbl CUrHaNU3auumn ¢ paguanbHbIiMU Wnendammn

MKIM B Takon cucteme - 3TO MOHOOGMOK. EMKOCTb CUCTEMBbI paccyMTaHa Ha HECKONbKO AECATKOB
LWNendoB curHanusauun, a ee yBenuMyeHue ocylecTBnseTca Grarogaps YCTaHOBKE AOMNOMHUTENbHbIX
npubopos. Cea3un mexay pyHKLMoHMpoBaHMeM Heckonbkux MNMKI B cucteme Her.

B aTonm cucteme Kaxabli NoxapHblA u3BellaTenb (daTyvk) MMeeT MpowWMWTbIA ewe Ha 3aBoge-
nsrotoButene nopor cpabarteiBaHus. Hanpumep, TennoBon u3BellaTenb TakoW CUCTEMbI MNOXapHOW
cuUrHanuMsauum cam npumeT pelleHne O noxape u cpaboTaeT TONbKO NPW AOCTWKEHWU ONpeaeréHHON
TeMmnepaTypbl, Nogas npu 3ToM curHan. MecTo BO3ropaHMs MOXHO YCTaHOBWUTb TOSIbKO C TOYHOCTbIO 0
wnenda, Tak Kak nogoOHble cucTeMbl NPeacTaBnsAloT CcOOOM paguanbHyl TOMOMOTMK0 MOCTPOEHMS
LWNENdOB CUrHanM3aumn, Korga OT KOHTPOSIbHOW MaHenu B pasHble CTOPOHbI MAYT Kabemnu noXapHbixX
wnendos - nyyn. B kaxabin Takon ny4 obbivHO BKMoYatoT nopsaka 20-30 gatymkos, 1 npu cpabaTtbiBaHUN
OOHOr0 M3 HUX KOHTPOSbHasi MaHenb OToOpa)aeT TONbko HOMep LwWnenda (ny4a) B koTopom cpabotan
noXapHbll n3BeLlaTens. To ecTb B Cry4yae NOCTyMNieHns TPEBOXHOIO COobLLEeHUsT HEOOX0AMMO OCMOTPETb
BCE NOMELLEHNS, Yepes KOTOPbIN TAHETCS Wwnend.

MpenmywiecTBa: HeBbiCOKas LeHa obopyaoBaHus.

Hepoctatku:

- HEBO3MOXXHO NPOBEPUTbL MPaBUMbHOCTb NPUXOAa TPEBOXHOrO curHana 6e3 cbpoca nutaHus co wwnenda
curHanusauuu;

- OTCYTCTBME KOHTpONsA paboTocnocobHOCTM n3BeLLaTenemn, cuctema coobLIaeT TOMbKO O HENCNPaBHOCTU
wnenga;

- CylecTByeT orpaHuMyeHne Ha nnoLwlaib U KONUMYeCTBO 3alluiaeMblX NOMELLEeHNA;

B WWNend curHanumsaumm obs3aTenbHO A0MKHbI ObITh BKMOYEHbI OKOHEYHbIE YCTPONCTBA;

B Ka)kOM MOMELLLEHUN OOMKHO ObiTb YCTAHOBMEHO, Kak MMHMMYM, [IBa U3BeLLATENs;

- BbICOKWI YPOBEHb NOXHbIX TPEBOT;

- bonblwas 3aBUCMMOCTb OT YerioBevyeckoro pakrtopa (Hackonbko onepatMBHO OyayT MpoOBEpEHbI
noMeLleHnsl, Yyepes KOTOpble nporneraeT wnend, nocnasLlWMA CUrHan TpeBorn) - no3gHee obHapyxeHue
noxapa;

- [AOPOrOCTOSILLMIN MOHTaX U TEXHMYECKOEe 0BCNyXnBaHNe, HEAKOHOMHbIN PacXod MOHTaXHbIX MaTepuaros;

- npu 60MbLIOM KOMMYeCTBe LWNendoB curHanusaumm Ha obbekTe HEBO3MOXHO KOHTPONMPOBAaTbL CUCTEMY
curHanusaumm ¢ ogHoro npmbopa.

MNMoporoBble cucTeMbI CUrHaNU3aLMn ¢ MoAyNbLHOW CTPYKTYPOWN

MpuemMHo-KOHTpONbHOE 00OpyAOBaHWE B TakoW cucTeMe - 3TO Habop OGNOKOB, CBA3AHHLIX JIMHWEN
cBsa3n. Camblil pacnpOCTPaHEeHHbIX MPOTOKON Ans NUHUK cBssn - RS-485. brnoku ansa nogknoyveHus
LINEeNdOB cUrHanuaaumm pasmeLLarTcs B HENOCPEACTBEHHON BIM30CTN OT MECT YCTAHOBKM U3BeLLaTenen.
EMKOCTb MpMEeMHO-KOHTPOIbHLIX MPUMOOPOB paccynTaHa Ha Oonee cra WNendoB curHanuMsauum, a ee
yBENUYEHNE OCYLLECTBIAETCA Onarofapsi YCTaHOBKEe AOMNONHUTENbHbIX GnokoB. Bce cobbitusi B cucteme
curHanusauum nepegatroTcs Ha LeHTpanbHbIN BoK, YCTAaHOBMEHHbIV B QUCNETYEPCKON, 1 oTobpaxaloTcs Ha
CUCTEMHOM MyrbTe yrnpaBneHus.

OTnnMyne NOpPOroBOV CUrHanmMsaumMm C MOLYSIbHOM CTPYKTYPOM OT MOPOroBOW CUrHanmusaumm c
pagvanbHbIMU Wendamy CoOCTOUT B TOM, YTO B 3TOW CUCTEME CyLLLECTBYET BO3MOXHOCTb MOOKMIOYEHMS KaK
O[HOMOPOroBLIX LWNendoB, Tak W asyxrnoporosbix. [MocnegHne dopmupyoT curHan «loxap1» npu
cpabaTtbiBaHUKM 0AHOroO n3BeLatens u «Moxap2» npu cpabatbiBaHnM ABYX U Bonee nsseLllaTenen.

MpeumyLiecrtBa:
- BO3MOXHOCTb MOAKITOYEHUS BONbLUOrO KonmMyecTBa LWNendoB Npu LIEeHTPanmM3oBaHHOM KOHTpore Bcex
COObITWIA HA OAHOM CUCTEMHOM MYNbTE;
- 9KOHOMMS kabensi, Tak kak HeT HeobGXO4MMOCTW MpoKnagbiBaTh BCe LWendbl OT ANCNeTYEepCcKon [0
3almLLaeMbix NOMeLLEHUN;
- HeBbICOKas ueHa obopyaoBaHus.

HepocTatku:
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- aHanorvyHole HepocTaTKW, Kak W Yy MNOPOroBOW CUrHanusaumm C paguanbHbiMU - wnendamu, 3a
UCKINIOYEHUEM MOCNeaHero nyHKTa;

- npotokon RS-485 npegycmaTtpuBaeT TOMbKO nocnefoBaTternbHoe coeauHeHne GnoKOoB NMMHUIN CBA3U, He
JornyckaetT uX OTBETBMEHUMM OT LUEeHTpanbHOM Maructpanu 0Gonee 4YeM Ha 2 M, OrpaHuymMBaeT Wux
npoTsbkeHHocTb 1200 meTpamu;

- JIMHUKU CBSA3W JOSMKHbI OblTh TLIATENbHO HACTPOEHbI, @ B Ka4yecTBe hU3MYecKon cpedbl UCNOoNb30BaTb
BUTYIO Napy.

AnpecHO-0ONpoCHble CUCTEMbI CUTHaNM3auum

OTnuune paHHOM cucTembl OT MOPOrOBOW COCTOWUT B TOMOJSIOMMM MOCTPOEHUs] CXeMbl (KOnbLieBas
apxuTekTypa) M anroputMOM oOnpoca [aTyukoB. KoHTponbHasd naHenb agpecHO-OMPOCHOW CUCTEMBI
LMKNNYECKN onpaluvMBaeT MOAKMOYEHHbIE MNOXapHble M3BellaTenu C Uenbil BbIACHUTb WX COCTOSHUE;
KOHTpOribHas naHenb NOPOroBOM CUrHanu3auuun NoCTOSHHO XAET curHana ot gatyuka. B gaHHon cucteme,
TaKkKe, Kak U y Noporoson, cam wu3BewaTenb nNpUHUMaeT pelleHWe o noxape. B agpecHo-onpocHbIX
cucTemMax CuUrHanusauuu CyllecTBYeT YeTbipe Buaa CUrHarmoB, KOTOpble MOryT NpUXoauTb C u3BellaTenem:
«Hopma», «HeucnpasHocTb», «OTCyTCTBMEY, «[TOXap».

MpeumyLiecrtaa:
WHOPMATMBHOCTb MOSTYYEHHbIX COOOLLEHWI;
BO3MOXHOCTb KOHTPOMS paboTocnocoBHOCTM NOXapHbIX U3BeLLaTenew;
BbIrOHOE COOTHOLLEHMWE LieHa-Ka4yeCcTBo.
HepocTaTku:
nosgHee obHapyXeHue noxapa.
AnpecHo-aHanoroBbleé CUCTEMbI CUrHanNM3aumm
MpuemHo-koHTponbHBIN Npubop (MKI1) B Takon cucteme - 3T0 MOHOGMOK C OQHUM UMW HECKONbKUMU
afpecHbiMM Wnendamu curHanusauuu, UMELUMM KOMNbLEBYK CTPYKTYpy. B oanH wnend MOXHO
BKNtounTb 40 200 ycTponcTB. B KOMbLEBYIO CUCTEMY BKNHOYAKOTCS:
- agpecHble aBTOMaTUYECKME NoXapHble n3BeLLaTenu;
- aJpecHble pyYHble MOXapHbIe U3BeLLaTeny;
- agpecHsble pene;
- agpecHble onoseLyaTeny;
- MOAOYNnW KOHTPONA.

B oTnuuve oOT BbllWenepevyncneHHblX CUCTEM MOXapHOW CuUrHanuvsauuu, B [AaHHOW CcuUcTeme
usBeLlaTenb £BMseTCa U3MepuUTENbHbIM YCTPOMCTBOM W He MNpuvHMMaeT peleHus o noxape. [aTtyuk
nepepaet Ha Kl 3HaueHne namepsiemoro napameTpa (onTudeckas NNOTHOCTb cpedbl B AbIMOBOW KaMepe 1
CKOPOCTb M3MEHEHUs TemnepaTtypbl), a Takke CBOW agpec U pesynbTaTbl TeCTa cCamMoanarHOCTUKL. Takon
noaxod MO3BONSIET OTNIMYUTBE HEWUCMPABHOCTb B 3NEKTPUYECKMX LIEensX u3BellaTenst oT HeobxogumocTu
NpounnNakTU4ecKnx paboT Mo OYULLIEHWNIO AbIMOBOI KaMepbl OT HAKOMMBLLENCS MbINN.

OaHO 13 JOCTOMHCTB AaHHOMW CUrHanmM3aumMm COCTOMT B TOM, YTO MUTAHME M OMNPOC BCEX YCTPOWCTB
OCYLLECTBMSAKTCA C OABYX CTOPOH, MO3TOMY OOpbIB agpecHoro inendga He BnvsieT Ha paboTy CUCTEMBbI
curHanusauumn. TKIM Takke dwukenpyetr mecto o6pbiBa wnenda un ¢GopMmmpyeT COOTBETCTBYHOLLEE
coobLeHne, B TO BpEMS KaK BCA cucTemMa npogorkaeTt (PyHKLMOHNMPOBATb.

Ewe ogHO OOCTOMHCTBO COCTOUT B TOM, YTO B JAaHHOMW CUCTEME NpenyCcMOTPEH NMOMEXOYCTONYMNBLIN
anropuTm o6paboTKkn 3HaYEHUIA KOHTPONMPyeMoro napameTtpa. [Ansa npuHATUA peLleHnss o noxape npubop
ncnonb3yeT He eAUHUYHBIN pe3ynbTaT U3MepeHusi, a 3apaHee onpeaeneHHbIi Habop 3anncer 0 COCTOSTHUK
KOHTPONMpYeMOWN cpefbl, MHTErpupys ero no BpemeHu. lNpu Takom nogxode ckaydkoobpasHble JIMHEWHON
33BMCUMOCTbI0 C HEU3MEHHbIM BO BpPEMEHW YrrnoBbIM KO3IMMPUUNEHTOM KpaTKOBPEMEHHblE MOMEXM
UrHOPUPYIOTCA, @ CUrHan OT peanbHOro oyara BO3ropaHusi, XxapakTepusyLwmnincsa NMHEMHON 3aBUCUMOCTLIO C
Hen3MeHHbIM BO BPEMEHW YrnoBbIM KO3(hULMEHTOM, (PUKCUPYETCS.

MpeumyLiecrtBa:

- BO3MOXHOCTb OOHapyXeHusi ovara BO3ropaHusi Ha CaMOM pPaHHEM 3Tane ero BO3HMKHOBEHMS (3a cyeT
HaCTPOWKM YYBCTBUTENBHOCTM A5 KaXO0ro nsseLlarens);
- HageXHoCTb KonbLeBbIX Wendos;
- HW3KUIN YPOBEHb JTOXHbIX TPEBOT;
- MOCTOSIHHbIA KOHTPOSb paboTocnoCOBGHOCTN BCEX KOMMOHEHTOB CUCTEMbI CUrHaNu3auum (Bce yCTponcTea,
NoAKMtoYeHHbIe K Wiendy, onpawmBaloTcs C UHTEPBANOM B HECKOMNbLKO CEKYHA);
- BO3MOXHOCTb YCTaHOBKM OZIHOIO U3BeLlaTens B NoOMeLLeHuu;
- HeorpaHW4eHHOCTb KOMMYeCcTBa 3aluuLLiaeMblX NOMELLEHUN;
- OTCYTCTBME OKOHEYHbIX YCTPOWCTB B aApeCHbIX Linendax;
- BO3MOXXHOCTb NONy4YeHUs NoapoOHON MHAOPMaLMKN OT KaXkAoro KOMMNOHEHTA CUCTEMbI CUTHaNM3auum;
- HU3KMe 3aTpaTtbl MOHTaXHble PaboTbl U TEXHNYECKOE OOCy>XMBaHME.
HepocTatku:
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- HeobXxoOMMOCTb MCMONb30BaTb OJI9 MOHTaXa adpecHO-aHarnoroBoro Lwnenda curHanm3aumm TONbKO
BUTYIO Mapy (Tak kak NpoTokon obmeHa nHdopMaLumen ycTaHaBnMBaEeT XecTkne TpeboBaHua K hnsmyeckon
cpene, B KOTOPOW pacnpoCTPaHSTCA curHanbl);

- MakcumarnbHasi NpOTsKEHHOCTb kabenst He gomkHa npesbiwaTte 2000 M - u3BeLwaTenb He MOXeT ObITb
yaaneH ot Kl Ha paccTosHue, npeBbiwatoee 1/2 AnuHbI KONbLEBOrO LWNenda;

- BbICOKas CTOMMOCTb 060pyA0BaHMs.

B npouecce ob63opa coBpeMeEHHbIX aBTOMaTU3MPOBAHHLIX CUCTEM YnpasrneHus Ha 6enopycckom
pbIHKE BbISICHUMNOCH, 4TO cucTtema "OpuoH" Hambonee noaxoanT K obecneyeHnto 3almTbl MHpopMaumum Ha
AaHHOM oObekTe. OTa cucTema MMeeT crneayLme TEXHUYECKUE 1 Ka4eCTBEHHbIE OCOBEHHOCTN:

TexHnyeckne 0COOEHHOCTU:
- OXpaHHasi curHanusaums: 1) He3aBMCMMbIA KOHTPOSb B O4HOM Luniende KOHTakTa TPeBOrM M KOHTaKTa
ONOKMPOBKM AaTumka; 2) OTCYTCTBUE OFPaHMYEHU HA KONUYECTBO 30H B pa3gene; 3) HanpshkeHne BO BCEX
wnendax - 24 B; 4) aBTOMaTU4eckMn cOpoOC TpeBOrM M3BewlaTenen C nutaHMeM no wnengy; 5)
pa3sHoobpasHble cnocobbl B3ATUS/CHATUA noa oxpaHy: ¢ NM3BM, ¢ nynbTta "C2000", ¢ knasmaTypsl "C2000-
K", ¢ nomoLubto kntova Touch Memory, ¢ nomoLso Proximity-kapThbl.
- noxapHasa curHanusaumsa: 1) pacnosHaBaHue ABOMHOW cpaboTku u3BelwiaTenem B ogHoMm Lunende; 2)
aBTOMaTU4eckni cbpoc ussellarenen, nuraemMblx no wnendy; 3) NogknoyYeHne agpecHolx n3sewarenen; 4)
nporpamMmmupoBaHue cueHapueB ans ynpasnexnus ACIT n onoseLyeHus.
- ynpaeneHne BuaeoHabnwogeHnem: 1) aBToMaTMdeckoe W pyyYHOe yhpaBfneHus cucTemamu
BMOEOHAOMNOAEHUsT Yepe3 pernenHble Moaynu; 2) pearMpoBaHMe CUCTEMbI Ha camble pa3HOOOpasHbie
coObITMA: OT TPEBOMM M NPEAOCTABNEHUSA AOCTYyNa 40 yAaneHHOro ynpaBneHusi NOCTaHOBKOW Ha OXpaHy.
- ynpaBreHue UHXeHepPHbIMU CUCTEMAMU 30aHNIA:
- Mcnonb3oBaHWe LWNendoB curHanmsauuu;
- ANsi U3BMEPEHNS 3HAYEHWIA aHaNoroBbIX NapaMeTpoB (TemnepaTypa, AaBleHne, BIaXHOCTh);
- nporpaMMuMpoBaHuWe cueHapueB A58 YnpaBneHns MHXeHePHbIMU cucTemMamMu 3gaHun.

KauecTBeHHble 0COBEHHOCTM:
- MOAYMNbHOCTb - CUCTEMY MOXHO MOCTEMNEHHO HapalwmMBaTb U1 MOAEPHM3NPOBATb;
KOMMIIEKCHOCTb - MO3BOMSET OpraHn3oBaTth ynpasreHne NATblo nogcuctemamm 6es3onacHocTM obbekTa:
OXpaHHas CcurHanusauus, noxapHasi CUMrHanusaumsi, KOHTpOmnb AOCTyna, yrnpasreHue CUCTEMON BMAOEO
HabnoaeHns 1 ynpaBrneHne MHXEHepHbIMW cucteMamu 3paHus. Kaxkgas v3 nogcuctem peanusyet Becb
Habop yHKUUIA, KOTOpbIE ANA Hee NPeAYyCMOTPEHBI;
- WHTENneKT - Bce NATb NofcucteM 0e30MacHOCTU He TOMbKO YNpaBnsiloTCA M3 OOHOro LEHTpa, HO U
B3aUMOJEWNCTBYHOT Mexay cobol.

Hanpvmep, npu cpabaTbiBaHMM OaTyvMKa OXPaHHOW CUrHanu3auumu BKYaeTcst 3anvMcb COObITUNM,
KOTOpble MPOUCXOOSAT B OMACHOW 30HE, HAa BUOEOMarHMTogOH, Ha MOHWUTOP BbIBOOAWUTCS W300paxeHue
OXpaHsieMOWM 30HbI, B KOTOpOW cpaboTan Jdartyvk, unu npu cpabaTbiBaHUM MOXapHOW CUrHanmsaumm
BKITIOMaeTCsa cuctema onoseLleHus, 6NoKMpyoTCS NPOTUBOMNOXKAaPHbLIE ABEPU U pa3brokMpyoTca ABEpU Ha
nyTsx aBakyauuu. B npuHumne cuctema OlNC nossonsieT ynpaBnsaTb BCeMu nogcucremamu 6esonacHocTu
Xn3HeobecneyeHnss 30aHWst NO TEXHOMOMMW MHTENNeKTyanbHoro 3gaHus. Kaxgoe yCcTpowmcTBO, KOTOpoe
BXOOUT B Komnnekt cuctembl OlC, umMeeT MHOXEeCTBO MapamMeTpoB U KOHUIypupyeTcss camum
nonb3oBatenem. Hanpumep, npubop DSC umeetr 28 napameTpoB KOHdwurypauumu. 3ITO NO3BONSAET
co3gaBaTb YHMKarnbHYH, MOMHOCTBIO afdanTUPOBaHHY MOA4 AaHHbiM 06bekT cuctemy GesonacHoctu. C
O[lHON CTOPOHbI, 3TO 3HAYUTENbHO 3aTPYOHUT AEWCTBUSA 3MOYMbILIMEHHMKA, a C APYrol - 3akasduk cam
€O034acCT TO, YTO EMY HYXXHO, HE MOCBALLAA B CBOU TalHbl TPETbUX MNLL:

- HadeXHoCTb - cuctemMa obnagaeT BbLICOKOW YCTOMYMBOCTBIO K caboTaxy, K [OelcTBusIM
3royMbILLNEHHMKOB. LLnendbl npubopoB cucTtembl 06nagalT YyCTONYMBOCTLIO K MOMbITKAM 3aKopayvBaHUs
MX Y4aCTKOB, UMEKOT BO3MOXHOCTb KOHTPONMPOBaTh OMOKMPOBOYHLIE KOHTAKTbl KOPMYCOB U3BELLATENEN, B
TOM 4YKCre U B HEOXPaHSEMOE BPeMS, KOrga Ha 06bekTe NPUCYTCTBYIOT MOCTOPOHHKE;

- obmeH no MHTepdENCHON MarucTpanbHOW NMHUWM BEeAEeTCS C NMPUMEHEHUEM CPEeACTB KPWUMTO3aLUThI,
MO3TOMYy WCKMOYEeHa BO3MOXHOCTb 00x04a CUCTEMbl 3aMeHOW npubOpoB aHanorMdyHbIMM U3 cocTaBsa
cuctembl. [locTyn K ynpaBneHWt0 CUCTEMOW 3aKpbIT MaporibHOW 3aluTon, a AOCTYN K KOMMbITepy -
OvMomeTpuyeckum cuuTbiBaTeNeM OTneyaTkoB MNanbLeB OnepatopoB CUCTEMbl. Bmecte ¢ yHuMKanbHOW
KoHdurypauuen ato genaet MCO "OpuoH" yCTONYMBON K BHELUHWUM Yrpo3am;

- aBTOMaTmM4yeckoe pearmpoBaHMe Ha cobbitua - B MICO "OpuoH" BO3MOXHO NporpammumpoBaHue
pasnuyHbIX CLieHapueB Ans, ynpaBneHns aBToMaTuyeckor CUCTEMON NOXapOTYLLEHUS U ONOBELLEeHUS;

- 3KOHOMMWYHOCTb - MoAcucTeMa KOHTPOMs AOCTyna uUMeeT camble HU3KWe 3aTpaTbl B pacyeTe Ha OfHY
aBepb no cpaBHeHuto ¢ apyrummn NCO. 3akazumk cam onpefensdeT kakon Tun uaeHTudukaTopa (Knoum
Touch Memory, Proximity kapTbl unu PIN-ko) emMy ucnonb3oBaTb.

CnucoK ucnosib308aHHbIX UCIMOYHUKOS:
1.0xpaHHo-roxapHasi cuesHanusauyusi [OnekmpoHHbil pecypc]. — Pexum docmyna: https:/Ividsyst.ru/. — Hama docmyna:
14.04.2021.
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2.Mpuemywiecmea u HedocmamKu OXpaHHO-MOXapHOU cueHanu3ayuu [OnekmpoHHbIl pecypc]. — Pexum 0docmyna:
https://video-ug.ru/. — Jama docmyna: 15.04.2021.

CUCTEMA ABTOMATU3UPOBAHHOI'O YHETA KHUI
B NYBJINYHOU BUBJIMOTEKE

PbixaHosuy B.O.

Benopycckutli 2ocydapcmeeHHbil yHU8epcumem UuHopMamuku U paduoanneKmpOoHUKU
WHcmumym uHgbopMayUOHHbIX mexHo1o2ul
2. Munck, Pecniybniuka benapyce

Ulnak U.N. — k.m.H., doyeHm

B poknage paccMoTpeHbl pe3ynbTaTbl pa3paboTkM CUCTEMbl  PagMoYacTOTHOW uaeHTudukaumm, kotopast Oyaet
ucnonb3oBaThCs AN aBToMaTtu3aumMmn paboTel Gubnunotekn. Cuctema aBTomaTm3aumm paboTbl BGUGNMOTEKM YCKOPSIET, ynpoLwiaeT u
n36aBnseT oT OLWMBOK Takne onepauum, Kak Nnpuém, Bbiaava, MHBEHTapM3aLUms 1 MHOTUE Apyrue ornepaummu C KHAraMu, BbINOSHSIEMbIE B
oubnunoTeke.

TexHonormm B6eCKOHTaKTHON naeHTUdMKaumMm Hanbornee NOMHO COOTBETCTBYHOT BCEM TpeboBaHMAM
KOMMbIOTEPHBIX CUCTEM yrpaBreHus (B TOM Yucre, ynpaBneHus NogBwxXHbIMU o6bekTamu), raoe TpebytoTcs
pacno3HaBaHWe W perucTpaumsi obbekToB M MpaB MNofb3oBaTenert B pearnbHOM MacliTabe BpeMEHW.
CTposaTcs OHM 0ObIYHO Ha ONTUYECKOM (BCEM M3BECTHbIE LUTPUX-KOAbI) MM paamMovacToTHOM npuHumnax [1].

PagnouactotHas upeHtudmkaums (PYU), wnn kak eé HasbiBawT 3a pybexom RFID (Radio
Frequency Identification) — a9TO opgHa U3 CcaMblX COBPEMEHHbIX TEXHOMOrMM uMAeHTUdUKaLmK,
npeaocTaBnsoLWas CyLeCcTBEHHO OOorblie BO3MOXHOCTEN MO CPaBHEHWUIO C APYrMMU TexHonornsmu. B eé
OCHOBE MNeXWT nepegaya C MNOMOLWBK PagMoBOMH MHdOpMauuu, Heobxoaumon ANnS pacno3HaBaHWs
(voeHTnduKauun) ob6BLEKTOB, Ha KOTOPbIX  3akpenneHbl crneuuanbHble  MEeTKM, Hecylwme  Kak
NOEHTUMUKALUNOHHYIO, Tak M MNONMb30BaTENbCKyd MHGpOopMauuio. [loTeHunan wcnone3oBaHWs OaHHOW
TEXHONOrMM OrpoOMeH [2].

CTpykTypa paspaboTaHHOW cMCTeMbl BKMOYaeT B cebsa cnepyolme aneMeHThl: 6ok nepegarynka,
KOTOpbI OTBEYaeT 3a reHepauuio HeCyllero curHana w nepegady 4acToTbl Ha paguomeTku; 6nok
nprvemMHuka, obecnedmBaroLLuin MpUem curHana, ycurneHune curHana; 6nok ynpasneHus, BKIOYaoLWmi B cebs
MUWKPOCXEMY, OTBETCTBEHHYIO 3a obecrnevyeHne paboTbl cuMTbIBATENs, a TaKkKe CXeMy BKIOYeHMs; Grok
nHTepgencos RS232 n USB, a Takke KoHTponnep uHTepdencoB, Takke OH [OSMKEeH oTBeyaTb 3a
CBETOOMOOHYK MHAMKAUWUK; GNOK nuUTaHus, BKNOYalWun B ceba MUKPOCXEMbl, NpegHa3HayYeHHble A1
npeobpasoBaHNs NUTaHNS, a TaKkKe 3NIEMEHTbI Lieny NUTaHus.

CTpyKkTypHas cxema npmBegeHa Ha pucyHke1.
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Papuno-
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RS232
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MK

PucyHok 1 — Cxema anekTpuyeckasi CTpyKTypHas pasapaboTaHHO CUCTEMBI

Pa3p860TaHHaﬂ adBTOPOM CXema JlieKTpnyeckas q)yHKLI,I/IOHaJ'IbHaFI CUCTEMBbI yqéTa KHUT B

6ubnuoTeke NpueBeaeHa Ha pucyHke 1.
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PucyHok 2 — Cxema anekTpuyeckasa yHKLMOHaNbHas CUCTeMbl Y4€Ta KHUr B GnubnmoTteke

B poknage npuBoasTCA pes3yrnbTaTbl CXEMOTEXHUYECKOTO U KOHCTPYKTOPCKOrO NMpOoeKTMpoBaHus [3],
a Takke pas3paboTkM nporpaMMHOro obecrnevyeHus Ons CUCTEMbl PaguoYacTOTHOM uaeHTUdmKaumm,
No3BOMSOLWLEN BECTU aBTOMATU3MPOBAHHLIN YYET KHUT B Gubnmnoteke. OCHOBHbIM KOMMOHEHTOM OAHHOW
CUCTEMbI ABMSIETCA HACTOSbHbBIA CYMTBIBATENb paguoMeTok. B cocTaB cuctembl BXOAWUT Habop aHTEHH,
NOAKMIOYEHHBIX K cuMTbiBaTento 4yepe3 uHTepdeiicel SMA. CuuTbiBaTenb cnocobeH obmeHuBaTbCs
nHdpopmauwmi c MK yepes untepderic USB.

Habop aHTeHH, pacnonOXeHHbIX B XpaHunuwe 6ubnmoTekun, no3sonsaet ObicTpo u 6e3 owmnbok
NPOBECTM MHBEHTapM3auun KHUr. A aHTeHHa, YCTaHOBMEHHas Ha cTtone Gubnuotekaps, no3sonseT GbICTPO
BECTU PabOTY C KHWKHBIMU M3OAHUSMM, @ TaKKe MO3BOMSIET MCMOMb30BaTb 3MIEKTPOHHbIE YMTaATENbCKMNE
ovneTbl.

PaspaboTaHHas cuctema aBToMaTtu3auun padoTbl NyonuyHonm GubnuMoTekn He TONMbKO YCKOpsieT n
ynpowiaet paboTy COTpyaHUKOB OUBNMOTEKM, HO M M3baBnseT OT OWMOOK Takne onepauuun, Kak Npuém,
Bbldaya, MHBEeHTapusaumsa u pag apyrux. [3]

CrnucokK ucnosb308aHHbIX UCIMOYHUKOS:

1. M. ®edopos, CmaHOapmel u meHOeHyuu passumusi RFID-mexHonoauti /KomnoHeHmsl u mexHonoauu. — 2006. — Ne 1

2. OnekmpoHHas udeHmucbukayusi. beckoHmakmHble 371eKMpPOHHbIE UdeHmugukamopsl u cmapm-kapma! / JuixyHsH B.J1.,
llaHb2uH B.®. — uséamernscmeo ACT, 2004.

3. YyebHoe nocobue o Kypcogomy npoekmuposaHuro rno ducyurnuHe «[TpoekmuposaHue rnpobreMHO-0pUeHMUPO8aHHbIX
ebiqucumernbsHbix cpedcme» 0ns cmydeHmos criey. 40 02 02 «3nekmpoHHbIe ebiquciumernbsHbie cpedcmea» / A.A. lNemposckud,
B.B. Kntoc, A.B. [lasbidos, M.B. KayuHckuli — MH.: BI'YVP, 2005.
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UCKYCCTBEHHbIA UHTENNEKT, KAK UHCTPYMEHT MOBbILUEHUA
KAYECTBA OBPA30OBATEJIbHOI'O NMPOLECCA J1UL C OCOBbIMU
NOTPEBHOCTAMU

CaseHko A.T.

Benopycckuli 2ocydapcmeeHHbil yHUgepcumem UHopMamuku U paduo3/1eKmpoHUKU
UHCcmumym uHgbopmayuoHHbIX mexHosnoaut 6I'YUP,
2. MuHck, Pecniybrniuka benapych

CkyOHsikos HO.A. - K.m.H., doueHm

B pabGoTe npeacTtaBrneH aHanma BO3MOXHOCTEN UCMOMb30BaHUS UCKYCCTBEHHOIO MHTENNEKTa B o6pasoBaTenbLHOM MpoLecce, B
TOM 4ucrie Ans Nuy ¢ 0coBbiMM MOTPEBHOCTSIMU, U3MNOXEHbI OCHOBHbIE BO3MOXHOCTU pa3pabaTbiBaeMON CUCTEMbI YNpaBreHus
06yyeHnem «CkopuHa» B KIOYe UCMONb30BaHMS UCKYCCTBEHHOIO MHTENIEKTa ANs NOBbILLEHMS KayecTBa obpa3oBaTenibHOro npowecca
nmy ¢ ocobbiMu NOTPEBHOCTAMMU.

lMpumeHeHne WUCKYCCTBEHHOro MHTEennekra B obpasoBaTenbHOM Npouecce MPUMEHVMMO B MepBYIO
oyepedb NpW MCMOMb3OBAHUWM JNEKTPOHHLIX cpedcTB 00ydyeHus. Hawnbonee CTPyKTypuMpOBaHHbIM U
CUCTEMATU3MPOBAHHLIM 0Opa3oBaTENbHbIA NMPOLIECC C UCMONb30BAHNEM 3MIEKTPOHHBIX CPEeACTB 0by4yeHus
MOXeT OblTb peann3oBaH C MOMOLLbI0O CUCTEM ynpaBneHust obyyeHus (learning management system). B
AaHHbIA MOMEHT CYLLECTBYET MHOXECTBO Pa3fiMYHbIX CUCTEM YMpaBreHnsi oOy4yeHneM, Kak C OTKPbITbIM
KOLOM, TaK M C 3aKpbITbiM. HegocTaTkn HEKOTOPbLIX CUCTEM yrpaBrneHus oby4eHnem He NO3BONSAT LUNMPOKO
ucnonb3oBaTh MX Afs OpraHvM3auuy MOJIHOLIEHHOro npouecca obyyeHusi [1] n Tem Gonee mMcnonb3oBaTb
WCKYCCTBEHHbIN  MHTennekt. Hawubonee nepcnekTvBHOW  OpPMOM  nonydeHus obpas3oBaHuWst C
UCMNonb30BaHNEM CUCTEM YyrnpaBneHus obydeHuem saBnseTca AuctaHumoHHas. OHa umeeT uenbin psag
npevmyLlecTs [2-6], B ToM uncrne gns obpasoBaTenbHOro npouecca nuy, ¢ ocobbimu notpebHocTamu [7] n
NCNOSb30BaHUSA NCKYCCTBEHHOIO MHTennekTa [8].

PaspabaTtbiBaemasa B pamkax AMCCEPTAUMOHHBIX UCCMeQOBaHUM cucTema ynpasrneHus obyyeHvnem
«CkopuHay [9] ABnseTCa MHXEHEPHbIM MHCTPYMEHTOM Afs NPYMEHeHNs paspaboTaHHbIX MaTeMaTnYecKmx
Modenen u uX nporpamMmHo-anroputmmyeckon peanmsauumn  [10-11] Ons  noBblWEHMST  KadecTBa
o6pa3oBaTenbHOro npoLecca ¢ UCMoib30BaHMEM UCKYCCTBEHHOIO MHTennekTa [12-13].

O6pa3zoBaTenbHbI MPOLECC MWL, C OCOOLIMU NOTPEOHOCTAMU UMEET psii OCOGEHHOCTEN, CBA3AHHbIX C
KOHKPETHBbIMW OCOBGEHHOCTAMU KaXkOoro 4eroBeka. Tak, Hanpumep, TOMbKO Nvua C HapylweHWsiMK cryxa
UMeIT pasHble NoTpebHOCTU B 0bpasoBaTeNbHOM KOHTEHTE: MoaW, MOTEPSBLUME CIyX BO BPEMS >KU3HM,
MOTyT BOCNPYHUMATL CyOTUTPbI BUAeoMaTepmana y4ebHOro KOHTEHTA, B TO BpeMS Kak Anst Mogen rmyxux ot
pPOXOEHUSA 4YeroBeyeckas pedb SBNAETCA HEMOHATHOM WM Ans BOCMpuATMA Buaeomartepuana ydyebHoro
KOHTEHTa Ans HMX HeobxoanMo nNpeaycMoTpeTsb Cypaonepesos.

Moaynb WHTEenneKkTyanbHOro aHanu3a kavectBa y4ebHOro KOHTEHTa MO CTaTUCTUKE YCMeBaeMoCTu
CTYOEHTOB cucTembl ynpaeneHuss obyveHmem «CkopuHa» npegHasHadeH AOns  BbISBNEHUA W
COBEpPLUEHCTBOBaHNA MatepuanoB y4ebHOro KOHTEHTa OOBbEKTUBHO BbI3bIBAKOLWMX TPYOHOCTU Y CTYAEHTOB
Npyu M3y4eHUM OTAENbHbIX BOMPOCOB UMM TeM W3yYaeMblX OUCUUMMAMH Ha OCHOBAHMU CTaTUCTUYECKMX
AaHHbIX YCMEeBaeMOCTU CTyAeHTOB. [aHHbI MOAyfb MOXHO WUCMOMb30BaTb ANA OnpederieHns npobrem
n3yyeHunst MaTepuana nogbMm ¢ ocobbiMy NOTpebHOCTAMM.

PaspabaTtbiBaemas cuctema ynpaerneHuss obydyeHnem «CkopuHa» MMEET MOOYIbHYI CTPYKTYPY,
y4eOHbIN KOHTEHT C€O30aeTCsas HEMNOCPEACTBEHHO B KOHCTPYKTOpPE OUCLUMNMAMH camol cuctembl. CBsA3b
KOHKPETHbIX YacTel y4ebHOro KOHTEHTa C KOHKPETHLIMU BOMPOCAMU KOHTPOJSIbHLIX TECTOB peanu3yeTcs
NMOCPeACTBOM creuuanbHbIX METOK, Co3gaBaeMblX Mpu pas3paboTke copepXaHus U3yvyaembiX AUCLUMIIUH.
Cratnctnka ycneBaemMoCTW CTYOEHTOB MO OTAENbHbIM MOAYMNSM AMCUMNNWHBLI, NepedaBaemasl Onis
WHTENNEeKTyanbHOro aHanu3a MOXeT CUrHanu3vMpoBaTb U MOMOraTb ONpeaensaTb YacTu y4ebHOro KOHTEHTa,
HyXXOaLmecs B COBEPLUEHCTBOBaAHUM AN ONpeAenéHHbIX rpynn, obyyaembix ¢ 0cobbiMU MOTPEBHOCTAMMN.
B cooTtBeTCcTBMM C OOWMMM NPUHLMNAMW WHTENNEKTYyanbHOro aHanm3a uHdopmauun [14], ona ero
npoBedeHns HeobxodMMo pacnornaratb HOpManM3oBaHHBIMU UCXOAHBIMW AaHHbIMU. B paccmartpuBaemom
cnyyae, MCXOOHbIMW AaHHbIMK (B TOM 4uCne MOMyYeHHbIMU Ha OCHOBaHUW CTaATUCTUKUM MNPOXOXKAEHUSA
KOHTPOIbHbIX TECTOB BCEX CTYAEHTOB) SABMSAIOTCSA:

— pauMoHanbHbIA NPOLIEHT YCNeBaeMOCTU CTyAeHToB. Ha nepBom aTane MOXHO B3ATb cpegHui Gann
NPOXOXAEHUsT aTTecTauMm CTyAEeHTOB MO KIaccuyeckol o4vHoW dopmMe nonydeHus obpasoBaHus. Co
BPEMEHEM OH OyaeT YTOYHATBCS U ONTUMM3MPOBATLCS AN CTYAEHTOB 00y4YaeMbiX B CUCTEME YrNpaBleHus
06y4eHnem «CKopuHay;
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— abCconioTHBIN NPOLEHT yCneBaeMoCT! CTYAEHTOB B cucTeMe ynpasneHus obydeHnem «CkopuHay, T. e.
NPOLEHT CTYAEHTOB, NPOLUEALLNX KOHTPOSIbHOE TEeCTUPOBaHWe Ha Gann He HuxXe cpegHero oT obLuero uncna
CTyOEeHTOB No onpeaenéHHoMy 6noky moaynsi;

— BPeMS NPOXOXAEHUSA KOHTPONBHOMO TecTa KaXabIM CTYAEHTOM, u3yyarowmm 610k Moayns;

— ycrneBaeMoCTb KaK4oro CTyaeHTa rno ApyruM Moaynam ANCUMMIINHBI;

— YCMeBaeMOoCTb KaXaoro CTyaeHTa no Apyrum AMCUMnnHam;

— TemaTuyeckme MeTKM BOMPOCOB, Ha KOTOpble OblNM AaHbl HEBEpHble OTBETbI KaxAdoro CTydeHTa
usyyaroiero 610k Moayns, CBA3aHHbIE C COOTBETCTBYIOLLMMUN TEMATUYECKUMUN METKaMMN KOHKPETHBIX YacTen
y4ebHoro KoHTeHTa. Hanpumep, metka «1», KOTOpon 0603HaYeH KOHKPETHbIM BONPOC B TECTe — 3TO Ta Xe
camasi MmeTka «1», KOTopon 0603Ha4eH onpeaenéHHbl absal B TeopeTnyeckom yuebHom maTepuane. Takue
MeTKV NpeAHasHayeHbl Ans onpegeneHne KOHKpeTHoW YacTu ydyebHoro matepmana, npyu n3y4eHnm KoToporo
Yy CTYAEHTOB BO3HMKAOT TPYOHOCTY;

— MakcMMarnbHOe 3HavyeHve paunoHarnbHON YCNeBaeMoCTy 3a BPEMS BbINMOSTHEHUS anroputma.

Mpn  BbISBNEHWM  OMNpPEdEenieHHbIX  MPUYUHHO-CNEACTBEHHbIX  CBA3EW  Mexay  MNOfyYeHHbIMU
CTaTUCTUYECKMMM [OaHHLIMM M Ka4YeCTBOM COOTBETCTBYOLWEero obpasoBaTenbHOro maTtepuana MOAyrb
BU3yanu3npyeT 1 OTNpaBnsieT Ha OLEHKY pesynbTaT aHanusa akcnepty (npenogaBaTternto) Ans NPUHATUSA
peLleHns 1 CoBepLUEHCTBOBaHNS y4ebHOro matepmnana.

PaboTty Mmogyns nHTenneKkTyanbHOro aHanm3a MOXHO pasgenqTb Ha Tpu aTana:

1) OnpegenexHve HanMuns NPOBNeMbl UMW NPUYUH €€ OTCYTCTBUS;

2) YTOYHEeHWe CTaTUCTUYECKNX AaHHbIX;

3) BbiBOA pe3ynbTaToOB aHanu3a u AencTBMSA IKcnepTa.

ANropuTM WHTENneKTyanbHOro aHanusa Mo3BoNseT onpefensTe WU WUCKIYaTb W3 CTaTUCTUYECKOW
BbIOOPKM CTYAEHTOB XapaKTepWCTUKM YCMeBaeMOCTU KOTOPbIX OOBEKTMBHO He CBSA3aHHbl C KayeCTBOM
y4eBHOro KOHTEHTa, YTO He TpebyeT AanbHeNLero CoBepLUIEHCTBOBaHNS y4eOHOro KOHTEHTa.

Takum obpasom, MHTenneKTyanbHbIN aHanu3 KayecTBa y4ebHOro KOHTEeHTa MOo3BOMseT onpeaensTb
y4yebHbI  MaTepuan, WMEKLWNA HaVMEHbLUYIO MPOAYKTMBHOCTL Ans  o0ByyeHusa nvy € ocobbiMu
noTpebHOCTAMM C y4eTOM MX MHAMBMAYamnbHbIX OCOBeHHocTen. [aHHbin MaTepuan npegnaraeTcd ond
aHanuMsa SKCMepToM [Ans  ero ganbHewWwero COBEpPLIEHCTBOBaHWA C  YYETOM  MHAMBMOYAIbHbIX
notpebHocTen.

Ewe ogHMM 13 HanpaBneHuMn UCnonb30BaHNS UCKYCCTBEHHOrO MHTENMEKTa Ans NoBbILWEHNS KayecTBa
obpasoBaTenbpHOro npouecca ABMASETCA TexXHWYeckas noadepXKka nonb3oBaTefieldl CUCTeMbl ynpaBreHus
obyyeHvem. Mogynb nogaepXku nonb3oBaTterner cMcTeMbl ynpasneHns obyyeHmem «CkopuHay ncnonbayet
MalmnHHoe obydyeHue. OCHOBHOWM 3agjadveil mMoayns SBRsSieTCA aBTOMaTUYECKUA, Ha OCHOBE BXOASLLEro
coobLeHnsa (ecTeCTBEHHbI TeKCT) noabop HeobxooMMOro [AelcTBUsi MO  3anpocy nonb3oBaTerns.
NcxogHblMM gaHHbIMKM Ana moayns OyayT sBNATbCA agpecaTr OTNpaBKM 3anpoca U TeKCT coobLeHus.
MpuHUMN NOCTPOEHMA MOAYNSA 3aKnvaeTcs B TOM, 4TOObl cOcTaBuTb 06ako «TaroB» (tag) M3 MHoxecTBa
3anpocoB, KOTopble ByAyT CoeAMHEHbI C KOHKPETHbIM AeNCTBMEM (action) OT cuctembl nogaepxku (puc.1).

[ wax (. ]
| Bbicwan | | noope | o
MaTeuamlm l / \ i / S

nupucﬂ.aih—b w&fml:m 1— 0eHE —b Action #2 4—nuam|:u-m:-

,ﬂMELlHﬂ T _- 3anon- /
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PucyHok 1 — Mogenb npumepa 3anpoca Kk cucteme NoAAEPKKA

Mocne kaxpgoro obpalleHus K cUcTeMe NopaepXkum oHa OyaeT obyyaTbCsl HA OCHOBE 4acToThl
BCTPEYaEeMOCTM B 3anpocax oOrnpeneriéHHbIX TeroB, 4Tobbl B MNOCMEAylWEM OCTaBUTb TONbKO Te
crnoBa/cnoBocoYeTaHnst, KOTOpbIE ABMNSAIOTCA KIMOYEBbIMU AN JAHHOTO AENCTBUS U yaanuTb U3 cnosaps, Te,
KOTOpble MeHee BaXHbl. [MOMMMO 3TOro, nocre Toro kak Obino Ha’WgeHo onTuManbHOe [encTsue,
HeobxoaMMo 406aBMTb HOBbIE CITOBA/CNOBOCOYETAHMS, KOTOpPbIE 40 3TOro He BCTpevyanuck B 6ase AaHHbIX 1
CBSA3aTb UX C HANOEHHBbIM OENCTBUEM.
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CBOP [AHHbIX ANA OBYYEHUA HEMPOHHOU CETU

CesocmbsiHiok M.A.

Benopycckuli eocydapcmeeHHbIl yHU8epcumem UHghopMamuku U paduos/1eKmpOoHUKU
UHCcmumym uHgopmMayUOHHbIX mexHooaud,
2. MuHck, Pecniybrniuka benapych

CkyOHsikos FO.A. - K.m.H., doueHm

B pabote ans nonHoueHHOro obyyYeHVs HEMPOHHOW CeTu NPeanoXeH HOBbIA noaxoa cbopa n 06paboTkm GonbLUNMX MacCMBOB
AaHHbIX C NoMoLLbio pa3paboTaHHOro nporpaMMHoro obecneyeHust.

B HacTosilLlee BpemMs LUMPOKOE MOMy4yMrio LUMPOKOE MPUMEHEHUEe pelleHrMe 3ajady C MOMOLLbIO
HeMpoHHbIX ceTen [1-2]. [locTaTouHO akTyanbHOW cTaHOBUTCA Nnpobnema cbopa AaHHbIX s 06yyYeHus.

Obyuatowmn Habop AaHHbIX — 3TO Habop HabnaeHUN, rae 3anucaHbl BCe 3HAYEHUS! KaK BXOAHbIX,
Tak W BbIXOOHbIX NEpPeMeHHbIX. B nepBylo o4vepedb HYXHO pewwnTb, Kakue nepemeHHble OyayT
NCMNOMb30BaTbCA U KaKoe KONMMYeCcTBO HAabMIOOEHUI HY>XHO cobpaThb.

lMepBoHayanbHbIi  BbIOOP MEPEMEHHbIX OCYLECTBMASETCA WHTYUTMBHO, WCXOOs W3  oOnbiTa
pa3paboTyunka B AaHHOW npeameTHon obnactu. CylecTByOT cneyunanbHble NporpaMmHble NakeThbl, KOTOpble
obneryatoT BbIOOP NEPEMEHHBLIX U OTMEHY UX NpeablayLLMX BbloopoB [3-4].

PaspaboTunk BKNOYaeT BCE NEPEMEHHbIE, KOTOPbIE CYNTAET HEOOXOAMMBIMM, @ NPOrpaMMHbIA NakeT
B AanbHENLWeM NoMoraeT COKpaTUTb 3TO MHOXECTBO.

Pabota ¢ 4iCcnoBbIMM JAHHBIMU MOXET co3faTb nNpobnembl, korga AaHHble MMEKT HecTaHOapTHBIN
MacLliTab u B HAX MMEKOTCA HE3aMNOSIHEHHbIE 3HAYEHUS, a TaKKe Koraa AaHHble He SIBNSITCA YMCNOBbLIMM.

Mcnonb3oBaHve [OMNOMNHUTENbBHBLIX MPOrpaMMHbLIX MAKETOB MOMOraeT OpraHu3oBaTb 4MCIOBbIE
OaHHble U MacwTabupoBaTb UX B HYXHbIN JManasoH.

MponyLeHHble LMdPOoBbIE 3HAYEHUA MOXHO 3aMEHUTb Ha cpeaHue.

Tpyooemkon 3apadven sBngeTca paboTa € TEKCTOBbIMM [AaHHbIMKU. Hanpumep, uvcnonb3oBaHue
HauuoHanbHocTn (BLR, RUS, UKR, POL). 3T nepeMeHHble Takke MOXHO MpeacTaBuTb B BuAe yucen u
NMOEHTUUKATOPOB C MOMOLLIbIO AOMOSTHUTENBHOIO NPOrPaMMHOIO NakeTa AN paboTkbl C JaHHLIMMN.

Hanpumep, HelpoHHasa ceTb OOMKHA cobpaTb MHOXECTBO AaHHbIX M OLEHWUTb BO3MOXHOCTb puUcKa
3aboneBaHWin NO3BOHOYHMKA B MOXMWIIOM BO3pacTe.

OT0 04YeHb 3aBUCUT OT MHOXeCTBa haKTOPOB, TaKMX KaK: 3aHUMAETCH N YenoBeK CnopToM, UMen nu
TpaBMbl CMWHbI B MpOLSoM, paboTaeT nn Ha paboTe, rae HYKHO NOAHMMATh TSHKECTU U apyrne. TpaBmbl
CMMHbI MOXHO pasfennTb Ha HECKONbKO PasfMYHbIX TPYNMn MO CTEMNEHW TSKECTW, rPynnbl MO CTEneHu
TSDKECTU MOXHO pasfenqTb Ha Apyrue noarpynnol.

TpaBMbl CMVHbI B MPOLUSIOM TakKe MOXHO OTHECTU K Pas3fnMyHbIM NEepUogam XMU3HU YenoBeka, Takmx
Kak geTctBo (4o 12 neTt), nogpocTkoBbin Bo3pacT (12-16 net), monogocTe (16-30 net) u 1.4.; Bce ato
BaXXHO, ANs y4eTa npoLeHTa pucka B bygyLiem.

B [OaHHbIN MOMEHT W3BECTHbl HEKOTOpble 3BPUCTUYECKME MpaBuna, YBSA3bIBAKOLWME YUCNO
HeoOxoaMMbIX HabnogeHu ¢ pasamepamu cetu. CornacHo npasunam, YMcno HabnaeHWn JOMKHO ObiTb B
AecsTb pa3 bonblue YMcrna cBA3en B CETU.

OTO 3aBMCUT TakKe OT CMOXHOCTM OTODpaxeHusi, KOTOpPOe HEeWpoHHasi CeTb CTpemMuTcs
BocrnpomnsBecT. C poCTOM MepeMEHHbIX KOMNMYECTBO TpebyeMbix HabMaeHU pacTeT HEeNUMHEWHO WU Npwu
O0MbLIOM YMCne NEPEMEHHBIX MOXET NOTPeOoBaTLCS OrPOMHOE  YMCIIO HAbN4EHUNA.

Tawkke npu paboTe C AaHHbIMM MHOrAa MNOSBNSAETCs npobrneMa HEeKOPPEeKTHbIX AaHHbIX. [lpu
pacno3HaBaHUM 3HAYEHNST HEKOTOPbIX MEPEMEHHbBIX MOTYT ObITb MCKaXXEHbI NN OTCYTCTBOBATD.

MporpaMMHBIN NakeT Anst paboTbl C HEMPOHHBIMU CETAMW OOIDKEH MMETb CrneuunanbHble cpeacTBa
00paboTKM NPONYLLEHHBIX 3HAYEHU.

B uenom, HeMpoHHble ceTu CnoCcOoBHbI CaMoCToATENbHO 0OpabaTtbiBaTb MCKaXKEHHbIE [AHHbIX,
3aMeHsd NX Ha cpeaHecTaTUucTUYeckue.

B uenom MoxHO caenaTtb BbIBOA O CreyloLleMm:

- paspaboTumky npu cbope [JdaHHbIX ANsi HEWPOHHOW CEeTU Bcerga HYXHO BbIOMpaTb Takue
nepemMeHHble, KOTOpble TOYHO [OIDKHbI BRMSATb Ha KOHEYHbIA pe3ynbTaT, BblOMpaTb TOMbKO 3Havaliume
nepemeHHble;

- NepemMeHHble TEKCTOBOIO TuMa Mo BO3MOXHOCTU Mpeobpas3oBaTb B YMCMOBbIE UM OTMETUTb, Kak
He3Havalluue;
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- ANS aHanuM3a HY>XHO MMETb OT COTEH UIK ThicAY HabngeHWn n Yem Bonblue B 3agaye NepeMeHHbIX,
TeM GonbLue HYXXHO UMEeTb HabnoaeHN;

- nsberatb HabnoAeHNN, KOTOPbIE COAepXKaT NPONYLLEHHbIE 3HAYEHUS.

[aHHble pekoMeHZauuu NOMOryT TOYHO W NPaBUIIbHO MPOWM3BECTM aHanM3 AaHHbIX U 06yyeHue
HEeWpPOHHOM CeTu.

CnucokK ucnosib308aHHbIX UCIMOYHUKOS:

1.XatkuH, C. HelipoHHbie cemu: nonHbil Kypc Neural Networks: A Comprehen-sive Foundation / C. XalkuH. — M.: Bunbsamc,
2006. — 2-e u3d.— 1104 c.

2.KannaH, P. OcHosHble KoHUenuuu HelpoHHbIx cemel/P. KannaH - M.: Ws0amenbckull 0om «Bunbsimc», 2001. - 928 c.

3.[lopman o mawuHHOM 0by4yeHuu [OnekmpoHHbIl pecypc] — Pexum docmyna: http: // machine learning.ru / — [lama docmyna:
20.03.2021.

4 Statsoft [SnekmpoHrHbiti pecypc] — Pexum docmyna: http://statsoft.ru/— [Jama docmyna: 20.03.2021.

NMOCTPOEHUE OLAP-KIMUMEHTA ANA NIATPOPMbI 1C HA OCHOBE
ANIEKTPOHHbBbIX TABJIUL MS EXCEL

CmapywkuH C.B., LLleneneHko B.P.

Benopycckuli 2ocydapcmeeHHbili yHUgepcumem UHoOpMamuku U paduo3/1eKmpoHUKU
UHemumym uH@OpMayUuOHHbIX MexHono2aud,
2. MuHck, Pecnybrnuka benapychb

KyHuesuy O.FO.- K.n.H., doueHm

OLAP-cucTeMbl SBRSIOTCS OOHOW M3 Hambonee apeKTUBHBLIX TEXHOMOINA NMpPoBeAEHNst aHanmaa
fonbnx 06bemMoB AaHHbIX. MHOrMe n3BecTHble koprnopauun, paspabaTbiBalowmne 1 BbinycKalowmne yyeTHble
cucTeMbl, cogepxat nubo BHyTpeHHue, NMnbo otaenvHble OLAP-moaynu (Hanpumep, Oracle OLAP, SAP
OLAP Processor, OLAP-peLwweHus ana Axapta, Hyperion BI).

OnemeHTbl OLAP-nogxoga BcTpoeHbl W B nnatdopmy «1C: [llpegnpustue» — MpPOAYKTa,
pa3paboTaHHOro And aBToMaTM3auumn OyxranTepcKoro M ynpaBrieHYecKoro y4éToB, a Takke opraHusauuun
3KOHOMMYECKOW N OpraHn3aumMoHHON geaTenbHocTy npeanpuaTtus. C TOUYKM 3peHnst XpaHeHUs MHdopmauun,
TakumMmn anemMeHTamun nnatopMel ABNAOTCHA PErMCTpbl onepaTMBHOro yyeta. C TOUKM 3peHns BU3yanusaunm
— 3TO MPOLECC CTPYKTYPUPOBaHMSA MHOpMaLmm, KOTopbI No3BONsAeT paboTaTh ¢ BbIGOPKOM AaHHbIX Kak C
MHOromepHow Tabnuuen. [ns noctpoeHusa cepBepHoro OLAP gna 1C MOXHO BOCNOfb30BaTbhbCA
cnegyowum anroputmom [1]:

1) [OanHble n3 1C ussnekawTca B SQL-xpaHunuwe n npeobpasyoTca B YAOOHbIM ANA aHanmaa
Bua.

2) o xpaHunuwy gaHHeix ctpoatcss OLAP-kyGbl  HacTpauvBatoTca mogenu Data Mining.

3) HacrtpauBatoTcsa knuMeHTCKkMe cpeacTBa AOCTyna K aHanutudeckum 6asam, paspabaTbiBaeTcs
OTYETHOCTb.

B HacToswmin momeHT cpeam OLAP-pewenun gns 1C Ha oTe4eCTBEHHOM PbIHKE MOXHO BblOAENUTb
cnegyowme nporpammHble npoayktel: Deductor (komnaHus BaseGroup Labs), C.M.A.P.T. (komnaHuns «M-
Jlopxukey»), BIX Bl gna 1C (komnanusa BIX), «MHTAJIEB: KopnopatuBHasa aHanutuka ana 1C» (rpynna
komnanui «MHTAJEB») [1].

Bbasbl OLAP moryT ucnonb3oBaTb Afsi CBOEro aHanv3a aHanuMTuyeckne nporpaMmbl, HasbiBaemble
«OLAP-knMeHTamny», Hanpumep, MS Excel. B anekTpoHHbIx Tabnuuax kyd6 OLAP-6a3bl oTobpaxaeTtcsi B
BMAe cBogHon Tabnuvubl. PaboTta ¢ Takon Tabnuuen gns nonb3oBaTtens NpoMcxoamut obblYHbIM 00pa3oM, HO
BCE BbIYMCIIEHMS NPOM3BOAUT aHaNUTU4eckun cepeep [2, 3].

Mebl npoBenu psg TecToB, YTOOLI CpaBHUTL ObICTPOOENCTBUE BbIMONTHEHMS 3aNpPOCOB B PENSILMOHHON
CYb My SQL u anekTpoHHbIx Tabnuy Excel, pabotatowmx kak OLAP-knveHT. Hac uHTepecoBano
CpaBHeHMe paboTbl 3TUX NPOrpaMMHbIX CpeacTB Ha 6a3ax gaHHbIX HeGOMbLLOro o6bema.

PaboTta Ha Hebonblwnx obbemax AaHHbIX HEOYEBMAHA, Kak Hanpumep, NPUMEHEHWE WHOEKCOB B
pensunoHHon B[l HebGonbwwne B[, cogepxawme MHOEKCbI, TepstoT 3OdEKTUBHOCTL B TO Bpemsi, Kak
bonbLne 06beMbl aHHbIX 0bpabaTeiBaloTcsa bbicTpee.
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PucyHok 1. — MNprmep BbINONHEHMA 3anpoca no BeiBoAy namepeHuin n3 OLAP-6a3bl, paboTatoLen Ha ocHoBe Excel-
KnneHTa

CpaBHeHWe npoxoauro no crneaylwum BMaaM 3anpocoB: BbIBOA WU3MEPEHUR, UNbTpauMs OaHHbIX,
06blyHas BbIbOpKa AaHHbIX MO ycrnosuto (Tabnuua 1).

Tabnuua 1. — PedynbTaTthl TECTMPOBaHMUSA

CpeaHee Bpemst BbINOTHEHNS,
3 Tunbl o6pabaTbiBaeMbIX CEKyHAb!
anpoc
OaHHbIX My SOL OLAP- KnueHT
y (Excel)
BbiBOg M3amepeHuin UncnoBble AaHHbIE; 0,0001 0,001
dunbTpaums AaHHbIX CuMBOnbHbIe JaHHbIE; 0,006 0,002
OO6bl4Has BbIOOpKa AaHHBIX NaHHble nata/spems. 0,008 0,005

Takum obpa3omM, cpegHee 3Ha4YeHMe No BCeEM TECTaM MoKa3bIBAET, YTO NpocTble 3anpocbl OLAP-KNMeHT
(Excel) BbinonHgaeT 3a 0,0026 cekyHabl, My SQL BbinonHseT B cpegHem 3a 0,0047 cekyHapl, T.e. OLAP-
KnueHT paboTaeT beicTpee B 1,8 pasa no cpaBHeHMIO ¢ pensumoHHon CYB[.

Crnucok ucnonb308aHHbIX UCIMOYHUKOS:

1. MNMpumeHeHue OLAP-mexHonozuli 0ns yyemHbix cucmem Ha riiamepopme 1C [OnekmpoHHbIl pecypc]. — Pexxum docmyna:
http://bourabai.kz/tpoi/olap03.htm. — fJama docmyna: 26.03.2021.

2. AnekcaHdep, M. CeodHbie mabnuubl 8 MS Excel 2019/ M. AnekcaHdep, b. [xeneH, nepesod A.l1. Cepzees. — M.:
Bunbsmc. — 2020. — 576 c.

3. Excel ebixodum & mpembe uamepeHue [SnekmpoHHbIl pecypc] // OLAP.RU: Business intelligence — effective data mining
& analysis. — Pexxum docmyna: http://www.interface.ru/home.asp?artld=17603. — Jama docmyna: 26.03.2021.

NMPUHUUNbI PABOTbI ONEPALUMNOHHBLIX CUCTEM
PEAJIbHOIO BPEMEHU

TbimaHosuy H.A.

Benopycckuli 2ocydapcmeeHHbil yHUgepcumem UHGOpMamuku U paduo3/1eKmpoHUKU
UHecmumym uHgopmMayuOHHbIX mexHonoaud,
2. MuHck, Pecnybnuka Benapych

CkydHsikos HO.A. - K.m.H., doueHm

OnepauuoHHasi cucTeMa peanbHOro BpemeHM (rtos) — TUn OnepauMOHHON CUCTEMbI, OCHOBHOE HasHayeHue KOTOpon —

npefocTaBrneHve HeobXOAMMOro U AOCTaTOYHOrO Habopa byHKUUIA AN NPOEKTMPOBaHWS, pa3paboTku U PyHKLMOHMPOBaHNS CUCTEM
peanbHOro BpeMeHn Ha KOHKPeTHOM annapaTHoOM 060opyAoBaHWN.

B HacTosiLlee Bpems akTyanbHOW MNpoGremMon ABMASETCA pelleHvWe 3adadv paclumpeHus GonbLumnx

NPOEeKToB C anroputMmamu, peanm3yrownMmm MHOrronoToYHble BbIYUCIIEHUA. MHOronoTo4YHOCTb OObLIYHO
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peanu3yeT MMaHUPOBLLMK ONepauuoHHOM cuctembl. HO noa BCTpavMBaeMble CUCTEMbI MOPTUPOBAaHMUE
MOMHOLUEHHbIX OnepauMoHHbIX cucTem Tuna Linux aBnseTtca nepeusbbiTOYHbIM U BReYeT K OrPOMHbIM
HaknagHelM pacxogam. [eno ycyrybnser TO, 4YTO NMAHUPOBLUMK MpPUAETCS MOLEPHU3UPOBATL Nopg
TpeboBaHWs peanbHOro BpeMeHU Asi CBOEBPEMEHHOIO OTBETa Ha BHELLUHUE COObITUS 1 npovne PakTopbl,
KOTOpble Hy>HO 06paboTaTb C MUHMMAanNbHON 3a4EepPXKKON.

HaHHaa paboTa nocesilieHa pa3paboTke M U3YYeHMIO MPUHLMNOB paboTbl ONepaumoHHbIX CUCTEM
peansHOro BpEMeHM!.

B kayecTtBe MUKpOKOHTponnepa 6bin Bbibpan nrf52832 — MUKPOKOHTpOMnep ¢ coBpemeHHon arm-M4-
apxuTekTypon n 6oraton nepudepmen, Bknoyas bluetooth low energy (ble).

B kayecTBe fA3blka NporpamMmupoBaHus Obin BbiOpaH rust — ObICTPLIA A3bIK NPOrPaMMUPOBaHMS C
aphekTnBHOM paboTol C NaMATblO: HET paHTarkMa unu cbopLumka mycopa. OTO MO3BOMSET UCMONb30BaTb
€ro BO BCTpaMBaeMbIX CUCTEMAX, rAe paHHee Ncnonb3oBanmcb Tonbko C n C++ [1].

Mepen Tem, kak HayaTb pa3paboTKy rtos, cnegyeT O3HAKOMMUTBCA C LIENEBOW apXWUTEKTYpOW, nog
KOTOpylo HeobxoouMmo ee cos3gaBaTb. B uacTtHocTM, ocoboe BHUMaHWE CTOUT YOEnUTb perucrpam
npoueccopa.

Pernctpbl arm-m3/m4-apxutekTypbl NpeacTaBneHbl Ha pUcyHke 1.

low registers <

high registers - r10
ri
ri2
r13 (SP)
ri4 (LR)
r5 (PC)
Program Status Register xPSR

SP_process | | SP_main

PucyHok 1 — Pernctpbl arm-m3/m4-npoueccopa

Ha pucyHke 1 obosHauveHbl: 1) r0-rl2 — pernctpbl o6Liero HasHayeHusi. B HuMX BbINOMHSAETCS
apudmeTuKa, XpaHATCA BPEMeHHble 3HadeHus U T.0.; 2) r13 — ykasaTenb Ha BepwuHy cTteka; 3) r14 —
yKkasaTenb Ha agpec Bo3BpaTta, Hanpumep, u3 dgyHkuun; 4) R15 — ykasaTensb Ha BbINONHAEMYIO MHCTPYKLMIO;
5) XPSR - cocTtaBHoW dnaroBbli pernctp, Bkodawowmn B cebs 3 dnaroBbiX perucrpa: peructp
npunoxeHus (dpnarm apudMeTuKkn), peructp npepbiBaHWi (rarn npepbiBaHU) U PErncTp BbIMOMHEHUSA
(cbnarm ycnoBHOro nepexoga n NPOMeXyTOYHbIX BbIMOMTHEHUA BO BPEMS NpepbIiBaHUS).

KoHTEKCT noToKa, OH Xe caM MOTOK, eCTb Habop 3HayeHwW perucTpoB npoueccopa. YTobbl
NepekKnioYnTb KOHTEKCT/ NOTOK, HEOOXOAMMO BbIFPY3UTb B NaMsATb COAEPXKMMOE BCEX PErncTpoB, a 3aTeMm
3aMnofHUTL 3TU XXe PEerncTpbl 3HAYEeHWsSMU APYroro mnotoka. Ecnn KOHTEKCT/MOTOK TONbKO Hayamn CBO
paboTy, MMeeT CMbICIT WCMOMb30BaTb TONbKO yka3atenb cteka (SP) m ykasatenb BbINOMAHAOLENCS
uHcTpykuun (PC).

Mpobnema B ToM, 4To PC 1 XPSR NoCTOsIHHO M3MeHSTCA No xody paboTbl, MyCTb JaXe eCrnn OHU
SIBHO He Mepe3anucbiBaloTCsl, YTO CYLUECTBEHHO YCITOXHSIET CXEMY WX COXPaHEHUs! B HYXHbIA MOMEHT
BpeMeHu. Takke CNOXHOCTb BO3pacTaeT M3-3a TOro, YTO Aareko He BCe PEernmcTpbl 4OCTYMHbI A4S 3anucu.
Bbixog ¥3 Takoh cuTyauum — npepbiBaHue. [poueccop BO BpeMsi MpepbiBaHUS COXpPaHSeT 4acTb
COOEPXKNMOro PErncTpoB, BkIYas Takue “npobnemHble” perncTpbl kak PC n xPSR, camMocTosiTeNbHO B
cteke. pyn 3TOM OCTaeTca NULb COXPaHUTb OCTaBLUYHOCS 4acTb COAEPXKMMOro camocTosiTenbHo. [Mpu
BbIXO4€ W3 MpepbiBaHMS MPOLECCOP CaM BbIrPY3UT COAEPXKMMOE BCEX TEX PErMcTpoB U3 CTeka, KOTOpoe OH
COXpaHun B HeM paHee. Jlnwb ocTaeTcs BbIrPYy3UTb paHee COXpPaHEHHOE COAEPXMMOE PEerncTpoB BPYYHYIO
13 NamsATh, KOTOPOE BbINIO COXPaHEHO CaMOCTOATENBHO 40 3TOro [2].

Mpouecc nepeknoyeHns NOToka n3obpaxeH Ha puUCyHke 2.
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PucyHok 2 — UnniocTpaumsa npouecca nepekniodeHns notoka Ang arm-m3/4-apXutekTypbl

XoTb 06Liast cxema nepeknioyeHnst NpubnmsnTensHO oauHakoBa anst Bcex rtos U 0s, HO KOHKpeTHble
penanusauMuM MOTyT CUIIbHO OTNM4YaTbCs B 3aBUCMMOCTM OT KOHKPETHOM apXMTEKTypbl npoleccopa,
NPUNOXEHNS 1 Aaxe BbIOpaHHOTO A3blka NPOrpaMMUpPOBaHMS.

Takum o6pa3om, 6GbiMM paccMoTpeHbl 6asoBble MNpUHUMMLI paboTbl rtos Ha npuMepe arm-m-
aPXMTEKTYpbI.

CnucoK ucnosb308aHHbIX UCIMOYHUKOS:

1.Rust-lang describtion [OnekmpoHHbIl pecypc]. — Pexum  docmyna: https://www.rust-lang.org/ — Jama 0docmyna:
13.02.2021.

2.Context Switching on the Cortex-M3 [SrekmpoHHbIl pecypc]. — Pexum docmyna: https://blog.stratifylabs.co/device/ 2013-10-
09-Context-Switching-on-the-Cortex-M3/ — [lama docmyna: 12.11.2020.

KOMMNbIOTEPHAA CETb PUHAHCOBOIO YYPEXOEHUA

Lauypa K.M.

Benopycckuli 2ocydapcmeeHHbIl yHUgepcumem UHGOopMamuku U paduos1eKmpoHUKU
UHecmumym uHgopmMayUuOHHbIX mexHoroaud,
2. MuHck, Pecniybniuka benapycs

CKyOHsikos FO.A. - K.m.H., doyeHm

[aHHbIN NPOEKT ABNAeTCA pa3p860TKOIZ nokanbHOM ceTn Ans OCcha 6aHka. BbluncnutenbHble MallivHbl, 06beauHEHHbIE B
ceTb, SIBNSAIOTCHA cendac HeoTbeMIEMbIM WHCTPYMEHTOM B pa60Te COTpyaOHUKOB GaHka. be3 Takol BblMMCNUTEMBHOW CUCTEMBbI He
06xoanTCa HU oaMH BGaHK, Tak Kak B NPOTUBHOM CJly4ae, KaK BpemMsa O6CJ‘Iy)KI/IBaHVIF| KNnneHTa, Tak 1 BpeMa 4OCTaBKU AaHHbIX B OCHOBHOM
OCbVIC KOMnaHun-6aHka Gbinu Gbl cnuLKkoM Benuku. B cBasu ¢ atum, NoCTpoOeHne XOpOLLIeVI nokarnbHON CeTu SBNSETCH OYeHb BaXXHOW
3agadent. OTo BaxHO eLle u noTOMY, 4YTO K CETU GaHka npeabABNAKTCA BbICOKME U B HEKOTOPbIX 06nacTsX 0YEHb XeCcTkMe Tpe6OBaHI/1$|.
Cetun I'Ipe,El,I'IpI/IﬂTI/IVI OOMKHbI  ObITb NOCTPOEeHbl Ha OCHOBE MNpOBEpPEeHHbIX TEXHomMorun, obnagarWwmnx TakuMyM KavyecTBamu, Kak
MaCLLITa6VIpyeMOCTb, rmbkocTb, MYINbTUCEPBUCHOCTb, N CaMOe MaBHOEe - HaOEeXHOCTb.

[ns pelweHus 3agayn HeobxoAMMO onpefenuTb COCTaB CeTEBOro 06OpyaoBaHUS U NPOrpamMMHbIX
CcpeacTB.

B kauecTtBe TexHoMorMu, BbiIbpaHHoM A4S MOCTPOEHMS CeTU, UCToNb3yeTcsl TexHonorus Ethernet.

BbiGop oGopynoBaHUsi NPOM3BOAUTCA Ha OCHOBE OMpefenéHHbIXx TpeGoBaHWN K TOMY WU UHOMY
obopynoBaHuio. B gaHHOM paboTe HeobxoauMmo BbIOpaTb B COOTBETCTBME BCeM TpeboBaHWsM GaHka —
KOMMYyTaTop M MapLipyTusaTop.

KommyTaTop 4OMmKeH COOTBETCTBOBATL CrieayloLmm TpeboBaHnam:
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Hannyune kak MMHUMYM 2 nopToB FastEthernet ons nogkmnoyeHns cepBeposB;

Hanu4yne kak MmHUMyM 4 noptoB 100Base-TX ans NOAKMOYEHNsT CErMEHTOB paboymx rpynm.
MapwpyTusaTop JOJPKEH COOTBETCTBOBATL ApYrMM TpeboBaHuaM:

- 2-3 WAN nopta co ckopocTbio 1Gb;

- LAN 4-8 noptoB co ckopocTbto 1Gb;

HaHHbiM TpeboBaHMsIM COOTBETCTBYET MHOro MoAenen cetesoro obopyanosaHusi. Bblibop Ha pblHke
BeCbMa LUMPOK. BbiNno pelweHo BbibpaTh pelleHna oT komnaHuu Cisco. Beinn BbIGpaHbl mogenu Cisco
Catalyst 2960 un Cisco 3945 cooTBETCTBEHHO.

B xoge npoekTtupoBaHusi ceTu, Takke paspaboTaHa nnaH-cxema Ans JanbHewnwero MOHTaxa
rfiokanbHOW BbIMUCNIUTENBHOM ceTu. Huxe npeacTtaeneHa (pycyHok 1) npoctasa cxema dununana.

Cneayowui war coctouT B BbiGOpe NporpaMMHbIX CPEACTB:

[MporpaMMHble CpeacTBa HanoMHAKT CUCTEMY (PYHKLIMOHANBHOCTBIO, a Takke NO3BOMAIT PELUNTb PAg,
npobnem, cBA3aHHbIX C 6esonacHocTbio. OT BbIbOpa NporpaMMHbIX CPeAcTB 3aBUCUT Kak yaobCTBO
HaCTPOWVKM 1 paboTbl C CUCTEMOWN, TaK U €€ HAaOEXHOCTb.

OnepauuoHHble cuctembl (OC) cemenctea Windows Server aBRASIOTCS 3BOMOLMOHHBIM Pa3BUTUEM
cepsepHon nnatgopmbl Windows NT.

Cewmencteo Windows Server 2016 BkntoyaeT B cebsa Tpu pegakuum (Bepcumn) onepaumoHHbIX CUCTEM
(X Ha3HaYeHWs1 U XapaKTEPUCTUKM pacCMaTpmUBaOTCA HUXKeE):

- Windows Server 2016, Standard Edition;
- Windows Server 2016, Datacenter Edition;
- Windows Server 2016, Web Edition.

HeckonbKo ynpolias cuTyaumio, 3TM pegakumm MOXHO paccMaTpuBaTh Kak pas3finyHble KoOHUrypawumm
(komnnekTaumm) ogHoro n Toro xe "6asoBoro” sapa. BonbWMHCTBO CUCTEMHBIX CEPBUCOB NOAAEPXKUBAETCSA
BO BCEX pefakuusix, B TO BPeMsi Kak OTAEeNbHble CEPBUCHI MPUCYTCTBYIOT MNK, HA0OOPOT, OTCYTCTBYIOT B
6onee "MoOLLHbLIX" MOaensX.

PaccmoTpMm BO3MOXHOCTM M CryxObl, eguHble ONs BCEX TpexX BEPCUN, MOCKOMbKY MMEHHO OHM
nNpeacTaBnAlT MHTEPEC ANs LUMPOKOro NPUMEHEHMS.

B kadecTBe rnaBHOro MporpamMMHOro KoMMnekca npegnaraetcs ucnosnb3oBaTb cuctemy CT.BaHk
koMmnaHum «CuctemHble TexHorornm». C MNOMOLLbID OAHHOMO pPEeLUeHWss MOXHO aBToMaTu3MpoBaTb Kak
OTAenbHbIE CTPYKTYPHbIE Noapa3sgeneHus BaHka, Tak n B uernom 6aHk ¢ ero punuanbHOn ceTblo. QKOHOMMSA
OT BHeOpPEeHUs W BNageHusl OaHHbIM pPEeLIeHUEM MO CPaBHEHMIO C W3BECTHbIMM 3anagHbiMW aHarioramu
MOXeT jgocTturaTb 34 pas.
CT.BaHkK peliaeT cnegywuime 3agayu:

- NMOCTPOEHNE eanHON KIMeHTCKon 6a3bl 6aHKka, MakCMManbHO MOSIHO OMUCHLIBAKOLLEN KITMEHTA U UCTOPUIO
B3aUMOOTHOLLEHUSI C HWUM, C LUMPOKMMW BO3MOXHOCTAMU (DOPMUPOBAHUS KIMEHTCKUX Tpynn no nbbiv
KpUTEPUAM; OTCMNEXMBAHMNE 3HAYNMbIX COOBLITUIA B XXMU3HW KITMEHTA.

- egnHoro KoHTakT-ueHTpa, MO3BOMSLLEro opraHvM3oBaTb OOLLUEHME C KIIMEHTOM, MpUM 3TOM Ha OCHOBE
cobpaHHOM MHGOPMaLUM Ha 3KpaHEe MOHUTOpa onepaTopa BblAAETCHA CBOEBPEMEHHas WHGopMaumnsa o
KIIMEHTE, NOCMEeOHMX KOHTaKTax C HMM, BO3HWKAET HarnoMVHaHWE O HeOOXOAMMOCTU caenaTb 3BOHOK MIuv
kakoe-nnbo apyroe oencTBuUE;

- MMaHMpoBaHWe B3aMMOOTHOLUEHWA C KAMeHTamu, dopmanusaumss OM3HEecC-npoLeccoB, CBSA3aHHbIX C
NPUBMAEYEHNEM U YOEPXKaHUEM KIMMEHTOB GaHka, aHanv3 M NraHupoBaHue OeATENbHOCTM COTPYAHWKOB B
aTon cepe;

- aBTOMaTu3auus MpOLECCOB aHanu3a KIWMEHTCKUX T[pynn; peHTabenbHOCTU KaHanoB MpPOABMKEHUS
©aHKOBCKMX YCNyr; MMAaHUPOBAHWUA W KOHTPOMS 3arpyXeHHOCTM U  3(PdEKTUBHOCTU AeATENbHOCTU
COTPYOHVKOB;

- (hopMupoBaHMe LeneBbiX Nporpamm no paboTte C rpynnamMu KIMEHTOB HA OCHOBE LEHTParM3oBaHHOIO
cbopa n aHannsa uHdopmaLnm 0 TUNOBbLIX NPOU3BOACTBEHHO-(UHAHCOBLIX HY)KAAX, JIMYHBIX OXUAAHUSIX U
cTepeoTunax;

- aBTOMaTU3aUUa BeOEHUS MAPKETUHIOBbIX WCCNEAOBaHUMM MO OCHOBHbLIM TpynnamM noTeHUManbHbIX
KITMEHTOB M KOHKYPEHTOB, C HAOOPOM MHCTPYMEHTOB ANSA NOArOTOBKM U BEAEHUS] MAPKETMHIOBLIX OMPOCOB 1
pacchbInoK peknamHbIX MaTepuaros;

- obecneveHne 3awnTbl KMeHTCkOM 6as3bl GaHka (yXO4 KIHYeBbIX COTPYAHWKOB He nuwaeT OGaHK
MHGOPMaLIMM O KOHTaKTax C COOTBETCTBYHOLLIEN HYaCTbIO KITMEHTOB).

50



57-51 Hay4YHasi KOHgbepeHYUs acrupaHmos, MasucmpaHmos u cmydeHmos bI'YUP, 2021 a.

PucyHok 1 — Cxema npoekta JIBC ansa ganbHenwmnx MOHTaXHbIX paboT

HaHHas paspaboTka npegctaBnsieT cobOW COBpPEMEHHbLI M akTyanbHbii BapuaHT JIBC, koTopasi
MOXeT ObITb peanv3oBaHa He TONbKO B (DMHAHCOBOM Yy4pexaeHum, HO 1 B N0OON Apyro opraHnsaumm.

Anpobauua nporpaMmHOro obecrneyeHuss cCeTM B pearnbHbIX YCMOBUSIX MOKasana XopoLuyio
3 hEKTUBHOCTL C TOYKMN 3pEHNS NOMNyYeHUst TpeOyeMbix 3Ha4YeHUI ONepaTUBHOCTU, TOYHOCTU U HAAEXHOCTH
ee paboTbl.

Cnucok ucnosib308aHHbIX UCMOYHUKO8:
1.Hukonaes, FKO.U. [NpoekmuposaHue 3awjulieHHbIX UHGhOPMayUOHHbIX mexHosoeul. Yacmb nepeas. BeedeHue e npobnemy
rpoekmuposaHusi pacrpederneHHbIX ebiduciumensHbix cucmem / FO.U. Hukonaes — CI16.: usdamenscmeo CI16I' TY. — 1997.

2.Hopmkamm, C. u dp. AHanu3 murnossix HapyweHul besonacHocmu e cemsix / C. Hopmkamm u dp.— Kues: M130amenbcmeo
«Burnbsimey. — 2002.

3.Hopmkamm, C. u 0p. ObHapyxeHue smopxeHull 8 cemb. HacmornbHas KHuea crieyuanucma rno cucmemHomy aanusy/ C.
Hopmkamm u dp. — M.: Usdamenscmeo «JTOPU». — 2002.

4.0znmpu, T. Firewalls. lNpakmudyeckoe npumeHeHue mexcemesbix 3kpaHos: lep. ¢ aHen. / T. Firewalls. Oanmpu - M.: «AMK
lpecc». — 2001.
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OLIEHKA 3®®EKTUBHOCTU UCMNOJIb3OBAHUA CPEACTB
ABTOMATU3ALUN B BAHKOBCKOU COEPE

Lly6a U.A.

Benopycckuli 2ocydapcmeeHHbil yHU8epcumem UuHopMamuku U paduoaneKmpOoHUKU
WHcmumym uHgbopMayUOHHbIX mexHoo2ud,
2. MuHck, Pecniybrniuka benapych

CKyOHsIKO8 O.A. -K.M.H.,
ooueHm

MpuBeneHa oueHka ahHEKTUBHOCTM NCMONb30BaHWS CPEACTB aBTOMaTM3aLmMmn B COBPeMeHHOM 6aHKOBCKOW cdpepe 1 Ha ocHoBe
pe3ynbTaToB ee npoBedeHus cOpMynMpoBaH BbIBOA O LENecoobpasHOCTM aBTOMAaTU3VMPOBaTb oOnepauun no oBCnyXuBaHWIO
KnneHTOoB GaHka.

CoBpeMeHHOe AeHEexXHOo-KpeauTHoe U dmHaHcoBoe xo3sncTBo Pecnybnvkn Benapycb nepexuBaet
Cepbe3Hble U3MEHEHUs B CTPYKTYPHOM OTHoweHuu. [NepecTpavBaeTcs KpeouTHas cuctema, BO3HUKaloT
HOBble BWAbl KPEAUTHO-(PUHAHCOBBLIX WMHCTUTYTOB W Onepauuin, mMoauduumpyeTca cucTtema OTHOLUEHMN
LeHTpanbHbIX 6aHKOB U hMHAHCOBO-KPEANTHBLIX MHCTUTYTOB, CKNaabiBalOTCA UHbIE NPOMNOPLMX B OMHAMMUKE
rocygapCTBEHHOIO 1 YaCTHOro CeKTopa.

CyllecTBEHHbIE W3MEHEHWSI MNPOUCXOASAT M B (PYHKUMOHMpOBaHMM OaHKOB: MOBbILAETCA WX
CaMOCTOATENbHOCTb, POfb B CEMNbCKOM XO3AWCTBE, PaCLUMPSATCA (PYHKUMM AEMCTBYIOWMX M CO34aloTes
HOBble (PMHAHCOBO-KPEAUTHBIE WMHCTUTYTLI; MAET MOWCK NyTew MoBbleHus 3deKTMBHOCTM BaHKOBCKOro
o6CnyXMBaHus, ONTMMarnbHOrO pas3rpaHudeHne cdep OeATEeNbHOCTU UM (PYHKLUUA chneumnanm3npoBaHHbIX
D©aHKOBCKMX YUYPEXAEHWNA.

Bce 37O HemocpeaCTBEHHO CBA3aHO C U3MEHEHMeM ofLlei 3KOHOMMYecKkon o6CTaHOBKOW B
Pecnybnuke Benapycb. Cnag npOMBbILWIMEHHOrO NPOM3BOACTBA BO BCEX OTpachsix HapOOHOro XO35MCTBa,
XPOHUYECKNE HenmnaTexu - Bce 37O 3aCTaBrAET UCKaTb HOBbIE POPMbI PaCHETOB, KPEANTHBIX OTHOLLEHWN.

HeobxoaumocTb BbIpabOTKM HOBOW cCTpaTerMm v TakTUKWM yhnpaBneHus npegnpuatvem TtpebyeT
NoBbILWEHMS KBanuduKkaumm nepcoHana, OCO3HaHMe CYLUHOCTM (PYHKLMOHUPOBAHUSA CUCTEMbl KPeOUTHO-
PUHAHCOBBLIX OTHOLLIEHUI.

CoBpemeHHas 6aHKoBCkas cuctema - 37O cpepa MHOroobpasHbIX ycrnyr, npegocTaBnsieMblX CBOMM
KNMeHTaMm - OT TPaAMLUMOHHBIX OEHEXHO-CCYOHbIX U pacyYeTHO-KacCoBbIX onepauunin, onpeaensiowmx OCHOBY
©aHkoBCKOro Aena, 4o HoBenwnx hopM AEeHEXHO-KPEeOUTHbIX U (PUHAHCOBBLIX MHCTPYMEHTOB, UCMONb3yEMbIX
©aHKOBCKMMM CTPYKTYpamMm (NU3UHF, (DaKTOPUHT U T.4.).

AKTMBHO npoLecchl aBToMaTM3auum OaHKOBCKMX TEXHOMOMMI CTanu nposiBAsiTbCsA B koHue 80-x -
Hauyane 90-x rogoB. EcTecTBeHHbIM 00pa3oM 3To ObINIO cBsidaHO ¢ GaHkoBckow pedopmont 1989 roaa, koraa
cyliecTByoLme 6aHkM NONy4mnm OoMbLUY CaMOCTOATENBLHOCTb U, HAPsiAy C ObIBLUMMW rocygapCTBEHHbLIMU
©aHkamu, Ha pblHKe BAHKOBCKUX YCIyT NOSIBUNNCE HOBblE KOMMepYeckne BaHku. Mpu 3TOM BbIYMCIIUTESNBHbIE
LEHTPbI, HAa KOTOPbIX OCyLlecTBNsAnacb obpaboTka 6aHKOBCKOM MHOPMaLWK, YKe He MO NPeaoCcTaBnTb
OaHkam BeCb CNEeKTp YCNnyr, HeoOXoAUMbIX AMS YMEHbLUEHUS pPyTMHHOM paboTbl U ONd aHanu3a wu
NPOrHO3MpoBaHNst UHAHCOBOIO COCTOSAHWNSI GaHKOB.

Pa3Butne KOMMbIOTEPHOW TEXHUKM W MHAPOPMALMOHHBLIX TEXHOMOrMn NO3BOSMAN  cOo3aTb
OonblWMHCTBY 6aHKOB  COGCTBEHHbIE  BbIYMCMUTENbHbIE  KOMMMEKChbl, Ha 6ase KoTopbiX Obinu
aBTOMaTU3MpPOBaHbl OCHOBHbIE HanpaBrneHus 6aHKOBCKOW AeATENbHOCTY.

B ycnoBusx ycunuBawwencss MexXOaHKOBCKOM KOHKYPEHUMW ycrnex npeanpuHUMaTenbCKOM
aeaTtensHocTy ByaeTt conyTcTBoBaTh TEM BaHKMpaM, KOTopble Nydlle OBNaAelT COBPEMEHHBIMM METOLAMM
ynpasreHnsi GaHKOBCKMMM NpoLeccamu.

CkasaHHOe Bbllle MNOATBEPXKAAET aKTyanbHOCTb OaHHOW paboTbl — OaTb OOBLEKTUBHYK OLEHKY
COCTOSIHUSI COBPEMEHHOW OaHKOBCKOW Cghepbl U Ha OCHOBE pe3ynbTaTOB MNPOBEAEHWS OAHHOW OLEHKM
copmynupoBaTh BbIBOA O Lenecoobpa3HOCTM MCNONb30BaHUS CPeACTB aBTOMaTu3aumMu Ans NOBbIWEHNS
3hbheKkTMBHOCTM NpoLiecca 06CnyxMBaHUst KITIMEHTOB GaHka.

B nocnegHue rogbl 6aHkoBCKasd cuctema Halemn cTpaHbl nepexusaet 6ypHoe passutne. CerogHs Bce
bonbwe 6aHKkOB JenaeT CTaBKy Ha MpPodECcCUMOHanM3M CBOWX COTPYOHWKOB WM HOBblE TEXHOMOruu Ans
pa3paboTkn OUCTAHLMOHHOIO 6aHKOBCKOro 06CnyXMBaHMUs.

AvctaHumoHHoe GaHkoBckoe obcnyxuBaHve (OBO) - 37O kOMMNNEKC ycnyr yganeHHoro goctyna K
pa3HbiM GaHKOBCKUM onepauusiM, koTopble BaHku npegnaraT CBOMM KNMeHTaM (Kak lopuandeckum, Tak u
dU3n4eckuM nuuam).

52



57-51 Hay4yHasi KOHGbepeHyUs acrupaHmos, ma2ucmpaHmos u cmydeHmos bI'YUP, 2021 e.

Ucnonbaysa yenyrn BO, KnMeHTbl MOTyT, K MPUMEPY, COBEpLUATh YAaneHHbIA OCTYM K CBOMM cYeTam
B GaHke unu Npov3BOAMTb MMaTeXuW U NepeBoAbl NP MOMOLUM PasHbIX TEXHUYECKMX CPEeACTB, KaHaroB
CBA3M U C TMPUMEHEHMEM Ccneumanu3npoBaHHbIX MporpaMMHbIX  npoaykToB. [logobHas dopma
B3auMoOencTBus ¢ GaHKOM MO3BONSET KMMEeHTaM MNpUHUMAaTb akTyanbHyl uHdopmauuio u3 BGaHka unm
oToaBaTh 6aHKy CBOM KOMaHAbl B Hy>XHOe Bpemsi 6e3 Buauta B 6aHk. TepmuH OBO sBnsietca ogHum ans
pasHbIX TEXHOMNOMMN NpegocTaBneHns 6GaHKOBCKUX YCNYr HA OCHOBE PaCMOpPSKEHWUIN KITMEHTOB, KOTOPbIE OHU
nepepatot 6e3 nx suanta B 6aHk (yganeHHbim obpasom).

Moa ycnyrammn [OBO noHMmaloTCA pasHble SMeKTPOHHbIe YCNnyru, paspellalowme obcnyxueatb
KIMEHTOB C NPUMEHeHNeM BCeX KaHanos gocTyna:

— knuneHT-6aHK — okasaHue ycnyr 1BO Ha ocHoBe GaHKOBCKOW CUCTEMbI NIaTeXen 4Yepes NovToBbIN
cepsep;

— VHTepHeT-0aHKMHI — okasaHue ycnyr JbO Ha ocHoBe GaHKOBCKOW CUCTEMbI MNaTexen 4vepes
WHTepHeT;

— MOBUMbHBLIN B6aHKNHT — oka3aHue WHdopmaunoHHblx yenyr ABO Ha ocHoBe WAP, KIMK n SMS-
TEXHOMOrnM.

TpyoHo npeactaButb cebe 6Gonee 6GnarogaTHylO MNOYBY ANA BHEOPEHUSA HOBbLIX KOMMbIOTEPHbLIX
TexHonorumn, 4em 6aHKoBcKas AeATeNnbHOCTb. [oYTn BCe 3a4ayum, KOTOpble BO3HMKAIOT B xoAe paboTbl 6aHka
AOCTaTOYHO Nerko noggatTcs aBToMaTtu3aumu. beicTpas n 6ecnepebonHas obpaboTka 3HAYUTEMbHbLIX
NMOTOKOB MH(popMaLun SBASETCA OOHOM W3 rMaBHbIX 3aday nobon KpynmHOW (PUHAHCOBOW opraHusauun. B
COOTBETCTBMM C 3TUM O4YEBMAHA HEOOXOAMMOCTb OOnafdaHusi BbIYUCIIUTENBHOW CETblo, MO3BOMSAHLLEN
obpabaTbiBaTh BCE Bo3pacTaloLme MHPOPMAaLMOHHbIE MOTOKM.

Kpome TOro, umeHHo OaHkM 06nagaldT [OCTATOYHLIMU  (PMHAHCOBBLIMW  BO3MOXHOCTAMM  AfS
NCMNOMb30BaHNA CaMOl COBPEMEHHOWN TexHukn. B cooTBeTCTBMM C 0OLLEMMPOBON NPAKTUKOW B CpegHEM
DaHke pacxofbl Ha KOMMNbIOTEPM3ALMIO COCTABNSAOT He MeHee 17% OT obLen cMeTbl FO40BbLIX PACX040B.

NHTepec K pa3BuTUIO KOMMNBIOTEPU3NPOBAHHBIX BaHKOBCKUX CUCTEM onpeaensieTcs rmaBHbIM 06pasom,
cTpaTtermyeckumm uHTepecamu. Kak nokasbiBaeT nNpakTvka, WHBECTULUM B Takue MNpOeKTbl HavmMHawoT
npuvHOCUTL MNPUBBLINL NUWbL 4Yepe3 OonpedeneHHbIn nepuod BpemeHu, Heobxoaumblin Ans obyyeHus
nepcoHana v agantauum CUCTEMbI K KOHKPETHBIM YCITOBUSIM.

BknagpiBas cpefctea B nporpammHoe obecneyveHme (MO), KOMMNbIOTEPHOE U TENEKOMMYHUKALMOHHOE
obopyaoBaHue 1 cosgaHve 6asbl Ans nepexoda K HOBbIM BblMUCNUTENbHBIM Nnatdopmam, 6aHkn, B nepeyto
odepenpb, CTPEMSATCA K YAELUEBEHNIO M YCKOPEHUIO CBOEWN PYTUMHHOW paboTbl 1 nobene B KOHKYPEHTHOM
bopbbe.

HoBble TexHomorum nomoratT OaHkam, WHBECTULMOHHBIM (MpMaM U CTPaxOBbIM KOMMAHWUSIM
N3MEHMWTb B3aMMOOTHOLLEHUSA C KITMEHTAMM U HAaWTU HOBbIE CPEACTBA A1 U3BNEYEeHUs NpubbINU. AHaNUTHKK
CXOOSTCA BO MHEHWUW, YTO HOBbIE TEXHOMOrMM Hambonee akTMBHO BHEOPST WHBECTULMOHHbIE (DUPMBI,
3aTeM cneayoT 6aHKK, a camMmbiMX NOCNEAHMMMU UX NMPUHUMAIOT Ha BOOPY>KEHME CTpaxoBble komnaHum [1].

3agaya, cToswas neped BcemMu (DUHAHCOBLIMW  OpraHM3auMsMK, OAMHAKOBA: MHTerpauus
yHacrnegoBaHHbIX CUCTEM B pacnpegeneHHyo apXuTekTypy nokanbHbIX ceTern. MHorme KpynHble KoMnaHum 1
pa3paboTynKM KOMNBLIOTEPHON TEXHUKW NpeanaratoT Ha 9TOM pbIHKE CUCTEMbI Ha 6a3e cBouX NNaTdopMm.

B kavecTBe nprMmMepoB nepenoBbiX TEXHONOMMIA, UCMOMb3yeMbIX B HaHKOBCKOW AeATernbHOCTU, MOXHO

Ha3BaTb:
1) 6a3bl gaHHbIX Ha OCHOBE Mogenu "KnueHT-cepsep"; 2) cpeacTBa MEXCETEeBOro B3auMOAEWCTBUS ANd
MeXOaHKOBCKUX pacyeToB; 3) cnyxObl pacyeToB, LIEMMKOM OPUEHTUPOBAHHbLIX Ha Internet, wnn, Tak
HasblBaeMble, BUpTyanbHble 6aHku; 4) BGaHKOBCKME IKCMEpPTHO-aHaNMTUYECKUEe CUCTEMbI, UCMOfb3yoLime
NPUHLMMbLI UCKYCCTBEHHOTO MHTEMMEeKTa U MHOroe Apyroe.

B HacTtoswee Bpemsi 6aHkoBckue cuctembl (BC) no3sBonswT aBTOMaTU3MpoBaTb MPaKTUYECKU Bce
CTOPOHbI GaHkoBCKON AeATenbHocTU. Cpean OCHOBHbIX BO3MOXHOCTEN COBPeEMEHHbIX BC, 0CHOBaHHLIX Ha
NCNONb30BaHUN KOMMbIOTEPHBIX CETEBbIX TEXHOMOMN, cneayeT YNOMsSHYTb: CUCTEMbI SEKTPOHHOW NOYThI,
0asbl AaHHbIX Ha ocHoBe Mogenu "knueHT-cepBep”, MO MexceTeBble B3aMMOOENCTBUS NSt OpraHM3auuu
MeXOaHKOBCKUX pac4eToB, CPeACTBa yOaneHHOro OOoCTyna K CeTeBbiM pecypcamM Aans paboTbl ¢ ceTamu
©aHKomMaTOB M MHOroe fpyroe.

OcHoBHOWM 3apjaden, cTosiwen nepen cnyxkbonm aeBTomMaTu3aumm ©OaHka, sBNAeTca Bblbop
ONTMMAarnbHOIO pelleHns 1 nogaepxka paboTocnocobGHOCTY BbIOpaHHOW cucTeMbl. BoMbLWMHCTBO GaHKOB
MoLUSIO MO NYTW CO3aaHNst COBCTBEHHbBIX CUCTEM.

Takon noaxon MMeeT CBOM OOCTOMHCTBA M HepoctaTku. K mepBbIM cnefyeT OTHECTU: OTCYTCTBUE
HeobxoamMMocTu B 6onblumx OUHAHCOBLIX BoXeHusx B nokynky BC, npucnocobneHHocTs BC k ycnosusiv
akcnnyaTaumn (B YaCTHOCTU K CYLLLECTBYIOLLMM FIMHUSAM CBSI3M), BO3MOXHOCTb HEMPEPLIBHOM MoAepHU3aLmnm
CUCTEMBI.

HepocTtaTku Takoro nogxoga O4YEBMAHbI: HEOOXOOUMOCTb B COAEPXaHWMM LEeNoro KOMMbHTEPHOro
lwTaTa, HECOBMECTUMOCTb Pa3fNMNYHbIX CUCTEM, HEU3DEXHOe OTCTaBaHMe OT COBPEMEHHbIX TEHAEHUUA U
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MHoroe gpyroe. OgHako ecTb npuMepbl NpUMOBpeTEeHWst M YCMELHOW 3KcniyaTauMm KOMMEpPYEeCKUMMU
©aHkamun goporocTosawmnx HGaHKOBCKUX CUCTEM.

Hanbonee nonynsipHbl CerogHs CMeLlaHHble peLlleHnsl, npu  KoTopblX 4actb Moaynen bBC
paspabaTtbiBaeTCA KOMMNbIOTEPHBLIM OTAENOM BaHka, a 4acTb MOKynaeTcs Y He3aBUCUMbIX NPOU3BOAUTENEN
[1].

®yHkumm  BC  0b6blMHO  peanu3yloTcsa  no  mMoAdynbHoMmy  npuHumny. Lupoko  ucnonb3ytotcs
crneunanManpoBaHHble MOLLHbIE UKW YHMBEpPCarbHblE KOMMbOTEPLI, 06 beANHSAIOLME HECKONBKO NOKarbHbIX
KOMMbloTepHbIX ceTer. B BC npumeHsieTca mexceTeBon OOMeH M ydaneHHbIM [OCTYn K pecypcam
LeHTpanbHoro oguca 6aHka Ansi BbINOSIHEHMS onepauuin "snekTpoHHbIX nnatexen". BC AomkHbl MMeTb
cpencTBa agantauum K KOHKPETHbIM YCITOBMSAM 3KCnyaTaumm. [na nogaepxku onepaTtvMBHon paboTbl 6aHka
BC pomkHa dyHKUMOHMPOBaTL B pexxmme peanbHoro Bpemenn OLTP (On-line Transaction Processing).

OcHoBHble dyHkUuM BC (06bIMHO OHM peanu3yloTcs B BuOE HE3aBUCUMbIX MOAyrenh enuHown
cuctembl): 1) aBToMaTM3aunsi BCeX exeOHEBHbIX BHYTPMOaHKOBCKMX onepauui, BegeHue Gyxrantepumn u
COCTaBfneHne CBOAHbIX OTYETOB; 2) CUCTEMbI KOMMYHMKaLMA ¢ ounnanaMmm u MHOropoaAHMMMN OTAENEHUAMUY;
3) cucTembl aBTOMAaTU3MPOBAHHOINO B3aMMOAEWCTBUS C KNMEHTamMu (Tak HasblBaemble CUCTeMbl “GaHk-
KNueHT”); 4) aHanuTUyYeckne cucTembl — aHanu3 Bcen pJdesTenbHocT BaHka M cucTembl Bbibopa
ONTMMarnbHbIX B AaHHOW CUTyauuu pelleHuir; 5) aBToMaTtusaums PO3HUYHBIX OonepauvMm — nNpUMeHeHue
OaHKOMaTOB U KPeAUTHbIX KapTouvek; 6) cucTeMbl Mex0aHKOBCKMX pacyeToB; 7) CUCTEMbl aBTOMaTU3auum
paboTtbl BaHka Ha pblHKE LeHHbIX Gymar; 8) MHOpPMaLMOHHbIE CUCTEMbI — BO3MOXHOCTb MFHOBEHHOrO
nony4yeHns HeobxoaAMMON MHGOPMaLIMK, BNUAIOLLEN Ha (DMHAHCOBYIO CUTYaLUIo.

M3 Bbien3noxeHHoro criegyeT, 4To nobas 6aHKoBCKasi cUcTeMa NpeacTaBnseT CMOXHbIA KOMMIEKC,
00bEAVHALWNA COTHU OTAENbHbIX KOMMbIOTEPOB, JOKANbHbIX KOMMbLIOTEPHBIX CETEW C BbIXOOOM B
rnobanbHyto ceTb Internet.

CnepoBartenbHO, Ha OCHOBaHMM NMPOBEAEHHON OLIEHKN COCTOSIHMS COBPEMEHHOW BaHKOBCKOM cdhepil,
MOXHO CCOPMYyNUpPOBaTh BbIBO4 O LENecoobpas3HOCTM WCMOMb30BaHWUS B HEW CPEeACTB aBToMartm3auuu,
MOBbILLAKOLWNX €€ OCHOBHble MoKasaTenu KayecTBa, TakMe Kak: MNpOM3BOAMTENbHOCTb, MBKOCTb,
KOMOPTHOCTb NpoLecca 06CnyKMBaHNS KITMEHTOB.

CnucoK ucnosb308aHHbIX UCIMOYHUKOS:
1. Kopones, M.UN. UHngopmayuoHHble cucmembl 8 baHkosckom Oene: YuebHoe rnocobue / M.U. Koponese — Benzopood:
W3damenbcmeo benl'Y, 2004. — 293 c.

AITOPUTMU3ALIUA U NPOTPAMMHAA PEANN3ALIUA
MHOPOPMALMNOHHOU CUCTEMbI BAHKOBCKOI'O YYPEXOEHUA NO
OBCITYXUBAHUIO KITMEHTOB

LLly6a U.A.

Benopycckuli 2ocydapcmeeHHbIl yHUgepcumem UHgopmamuku U paduos3/1eKmpOoHUKU
UHemumym uHgbopMayUoHHbIX mexHooaud,
2. Munck, Pecriybrniuka benapych

CKyOHsiKo8 O.A. -K.M.H.,
ooueHm

B pabote pa3spabotaHa wHdopmaumoHHas cuctema (MC) 6GaHKOBCKOrO yupexaeHws, [ANns aBTOMaTU3MpPOBAHHOTO
hYHKLMOHMPOBaHUA KOTOPO CO3A4aHO MporpamMMHo-anroputMudeckoe obecnevenme (MAO) ¢ Lenbio NOBbILEHUS kadecTBa npouecca
06CnyXMBaHWS KIIMEHTOB.

B Hawe Bpems Bce valle yaensieTcsl BHMMaHWe aBTomaTu3auun BCEX BUAOB LAEATENbHOCTM, B TOM
yucre n aBTomaTusaumm pabotbl 6aHkoB. Kaxabii 6aHk ctpemntca obecneymTb CBOMM KNMEHTam Hanbonee
yOOOHbBIM 1 ObICTPLIN cnocob B3ammogencTeusi. B cBa3n ¢ aTum Gonblioe pasBuTUE MOMYyYMnM CUCTEMBI
«KnneHnT-6aHk». PaspaboTaHHasi B gaHHon pabote NC «yenoBek-mawmHa-cpega» npepcraensieT cobow
cucTeMy Ans xpaHeHus, o6paboTkn, OTpaBkM 1 Npuema nnatexen B 6aHk [1-2].

Cuctema "GaHK-KMMEHT" B HacTosLwee BpeMs npeBpallaeTca B HeOOX0AMMbIN BUA, CepBrca, KOTOPbIN
KaXkapli conuaHbiv 6aHK JOMKEH NPeaoCTaBUTb CBOMM KIMEHTaM. B ycnoBumsix noBCeMeCTHOro nepexoga ot
OYMaXXHOro K 3NEeKTPOHHOMY LOKYMEHTOODOPOTY, HanMuMe TakoW CUCTEMbI 3ayacTylo onpegensiet BblOop
KNMMEHTOM TOro unu mHoro 6aHka. Kpome Toro, mpu ygadHonm peanusauum cucrtema "0aHK-knmmeHT" MoxeT
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ucnonb3oBaTbCs GaHKOM AMsi opraHv3aumy JOKymMeHToobopoTa co BCEMW CBOMMM NapTHepamu - nobbiMu
PU3NYECKUMUN U FOPUONHECKUMW NULIAMM.

NC npegHasHayeHa ansa ocylwectsneHnsa 6e3onacHoro ynpasneHusi 6aHKOBCKMM CHETOM KoOMMaHuu. B
CBA3M C 3TMM Ha Hee BoO3narawTcs crnegylowme @yHkummM: 1) BBOA PErUCTPaLMOHHBIX AaHHbIX; 2)
COXpaHeHne pernmcTpauMoHHbIX OaHHbIX; 3) aBTOPM30BaHHLIN BXo4 B cuctemy; 4) Bbibop Heobxoammon
dyHKUUKM; 5) npegocTaBneHne CnpaBovHOM WHoOpMaumu; 6) npuem nnatexen ¢ GaHka; 7) oTnpaska
nnatexen B 6aHk; 8) nonyyeHne BbINMCKM NO c4eTy NpeanpuaTus; 9) opmmpoBaHue oT4eTOB.

PacnpegeneHve ¢yHKUUN MeXAy YEenOBEKOM U TEXHUYECKMMU YCTPOMCTBAMU C UCMOSNb30BaHWEM
paspabotaHHo WC  ocyuiecTBnsgeTca € Yy4eTom crnegylowmx npuHumMnos: 1) 4Yenosek-onepaTop,
BO3JENCTBYS Ha TEXHUYECKOE 3BEHO CUCTEMbI, 3a4a€T HACTPOWMKU CUCTEMbI; 2) YerioBEKYy nepedarTcs Te
dYHKLMKN, KOTOpblE ONpeaensitoTcd 0COOEHHOCTAMU CUCTEMBI C YH4ETOM €e Ha3HayeHusl, T.e. 33 YENOBEKOM
COXpPaHATCA (YHKUMKW, KOTOPble OH [JOMKEeH BbIMONMHUTL B cuUcTeMe oba3atenbsHo 0e3 BCSAKOro
AOMOSHUTENBHOIO CPaBHUTENbHOrO aHanM3a BO3MOXHOCTEW 4enoBeka WM MawwuHbel; 3) B nwobbix UC,
cosfjaBaembiXx ANd  WUCCNeaoBaHWs XapakTepuUCTUMK OeATeNnbHOCTW YenoBeka, [faHHas [OesTenbHOCTb,
€CTEeCTBEHHO, AOIMKHA OCYLLECTBMASATLCS TOMNBKO MUM.

Cuctema pormkHa ObiTb peanu3oBaHa C WCMNOMb30BaHMEM CReumanbHO BblAENeHHbIX CEPBEPOB.
Cepsep 6a3bl AaHHbIX U NPUMNOXEHUS AOMKEH COOTBETCTBOBATL Xapakrepuctukam He Huxe: CPU: 4 aapa 2
Mu; RAM: 4 Gb; HDD: 500 Gb; Network Card: 100 Mbit. KomnbioTepbl onepaTopoB AOMKHbI
COOTBETCTBOBATb Xapakrtepuctukam He Hwke: CPU: 1,8 Tu; RAM: 1 Gb; HDD: 250 Gb; Network Card: 100
Mbit.

Ons peanusauumn cucTembl XpaHEHMs OaHHbIX [OIDKHA WCMoMNb3oBaTbCcA MpombiwneHHas CYB[
Microsoft SQL 2008 wunu Bbiwe. MHdpopmauma B 0a3e [aHHbIX CUCTEMbI AOMDKHA COXPaHATBCA MNpu
BO3HWKHOBEHUW aBapUNHbIX CUTYaLU, CBA3aHHbIX CO COOSIMU 3NEKTPONUTaHNS.

Mpu peanusaumm cuctembl NPUMEHSETCH A3bIK MporpaMmMmupoBaHms C#.

MepeyveHb HeobxoaMMbIX NporpamMmmHbIX cpeacTs: CYB Microsoft SQL Server 2008 unu Bbille.

Bce nporpammHble cpeacTBa AOIMKHbI BbINOMHATLCA MO4 YNpaBreHWeM OnepauuoHHbIX CUCTEM
Windows. Onsa pabounx mect onepatopos: Windows XP wnu Beiwe, ana cepsepa: Windows 2003 wnu
BbiLLE.

ObecneyeHne uHMOPMAUMOHHONW ©e30MacHOCTU CUCTEMbl OOSMKHO YyOOBMETBOPATb CriegyroLlmM
TpeboBaHuaM:
1)3awmuta cucteMbl [JOSMKHa obecneymBaTbCsl  KOMMIIEKCOM MPOrpaMMHO-TEXHUYECKUX CpeacTB U
NOAAEPXKMBAIOWNX UX OPraHM3auMOHHbIX Mep; 2) 3aliMTa CUCTEeMbl OOJPKHA obecrneymBaTbCs Ha BCeEX
TEXHOMOrM4yeckmx atanax o6paboTkn MHOPMaLMN U BO BCEX pEXMMax (PYHKLUMOHMPOBAHMUS, B TOM 4ucre
Nnpy NPOBEAEHNN PEMOHTHBIX U pernameHTHbIX paboT; 3) NporpamMMHO-TEXHUYECKME CPEACTBa 3aluUThl He
OOIKHbI CYLLECTBEHHO YXyAllaTb OCHOBHble (OYHKUMOHANbHbIE XapaKTEPUCTUKM CUCTEMbI (HAOEXHOCTb,
ObiCTpogencTBME, BO3MOXHOCTb M3MEHeHMs KoHdwurypauuu); 4) pasrpaHnyeHve npaeB JocTyna
nonb3oBatenen n agMuHucTpatopos. CpeacTtBa aHTMBMPYCHOW 3aluMTbl AOMKHbI ObiTb YCTAHOBMEHbI Ha
BCcex paboymx MecTax nornb3oBatenen U agMMHUCTPaATOPOB CUCTEMbI.

Cxema 0606LLeHHOro anroputma paboTbl CMCTEMbI NpeAcTaBneHa Ha pucyHke 1.

N3 cxembl anroputma BuMAHO, 4TO pabota nwboro nonb3oBaTens CUCTEMbl MOXET OCYLLeCTBMAATHCS
TONMbKO B aBTOPU3MPOBAHHOM pexume. [Mpu ycnewHon aBTopu3aumy NpovCXOauT nepexof Ha OCHOBHYHO
dopmy cuctembl. Ha rnaBHon dopme dopmupyetrca meHwo cuctembl. B cnyvae, ecnu asTopusauus
HeydayHa, AaHHbIA wWwar noeTopsieTcs. [locne aBTopM3aumMvM B 3aBUCMMOCTM OT Bblibopa nonb3oBaTens,
Bblpakalollemcs BO BBOAE HeOOXOAMMOWM onepauuu, MPOUCXOAMT nepexod K OOHOMY M3 BO3MOXHbIX
penctBui. Ha cxeme anroputma paboTbl CUCTEMbI MPUBEOEHbI TOJNIBKO OCHOBHbIE AEWCTBUSA, KOTOPbIE
nonb3oBaTefb MOXET BbINOMHUTL C €€ MOMOLLBb — 3TO paboTa Co cCnpaBOYHMKAMW, NMPOCMOTP OTYETOB,
pobaBneHne daHHbIX nNpogax, AobaBneHve 3akasa. Bce octanbHble OeNCTBMS MONb3oBaTeNen SABMAAKTCA
BCMOMOraTesnbHbIMU U HA CXEME HE NPUBOAATCSH, YTOObI HE 3arpomMoXxaaTh ee.

B pesynbrate BbINOMHEHWs [aHHOW paboTbl AN AOCTMXKEHMS BbLICOKMX MOKasaTenen Kayecrsa
npegnoxeHHon WC BGaHKOBCKOrO yypexgeHus Mo OobBCnyXuMBaHMIO KIMeHTOB paspabotaHo [AO.
Mcnonb3oBaHme MAO noseonsieTr obecneuvnTb: AOCTAaTOMHO BbICOKME 3HAYEHMSI MPOU3BOAUTENBHOCTU U
kayecTBa 06paboTku, XpaHeHus1, Nnpuema u nepegayun nHpopmaumm 6aHkomM no 06CNyKMBAHUIO KITMEHTOB.
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PucyHok 1 — O6006LLEeHHbIN anropuTM paboTbl CUCTEMbI

Cnucok ucnosib308aHHbIX UCMOYHUKOB:

1. YmkuH, B. b., lHgbopmayuoHHble cucmeMbl U mexHorno2uu 8 akoHomuke / B.6. YmkuH. — Mockea, 2003. — 845 c.

2. Xagp, J1. [poekmuposaHue uHgopmayuoHHbix cucmem / J1. Xagh. — Mockea: burom, 2006 — 728 c.
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CUCTEMA YNPABJIEHUA ABTOHOMHOI?IVCOJ'IHE‘-IHOVI
MWUHU-3NEKTPOCTAHLUUEN

LlepbuHa U.A.

Benopycckuli 2ocydapcmeeHHbil yHUgepcumem uHgopMamuku U paduoaneKmpOoHUKU
WHcmumym uHgbopMayUOHHbIX mexHoIo2ul
2. MuHck, Pecniybrniuka benapych

XKypaenés B.W. — k.m.H., doyeHm

Mpeanaraemas cuctema obecneunBaeT aBTOMaTUYECKoOe yrnpaBneHne aBTOHOMHOW COMHEYHOW anekTpocTaHuuein. Mpu aTom
obecneyrBaeTcs onTUMarnsHOe yrnpaBrieHe NpoLeccoM 3apsiaku.

MaBHOM OTNMYUTENBHON OCOBEHHOCTBLIO MpeanaraemMol CUCTEMbl YMNPaBfEeHUA CONHEYHOW MWHU-
3MNeKTpOoCTaHUMen SABMSIETCA peanu3aunsi anropytMa CreXeHWs 3a TOYKOW MaKCMMAaribHOW MOLLHOCTU
COInHeyYHon GaTapen u WNpoTHO-uMnynbcHaa moaynaumsa (LWM) Toka 3apsga AKB (pucyHok 1). Cuctema ¢
WM Toka 3apsiga no3BonsieT 3apsaguTb akkymynaTopHble 6atapen oo 100%. OcobeHHo aTo BaxHo, rge
MCMNOMb3YIOTCS  CBMHLOBO-KUCMOTHBIE  aKKyMyNnATOpbl, KOTOpble B Oonblleli Mepe, Yem  LIEenoYHble,
YyBCTBUTENbHBLI K Nepe3apsgy v rnybokomy paspsgy [1]. Kpome Toro, cuctema obecneumBaeTt 3awinTy M
cuUrHanmsauuio o Henonagkax B paboTte, NO3BOMAWOLLME NPEeAOTBPaTUTL NOBPEXOEHNSI CAMOro KOHTposnepa
W ApYrmx KOMMOHEHTOB cucTeMbl. Hannune BctpoeHHoro moaynsa Wi-Fi no3sonsieT KoHTponvpoBaTb paboTy
CUCTEMbI MO NTOKanbLHON ceTn unm vyepes NHTepHerT.
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|
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I
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Haepy3ska

PI/ICVHOK 1- CprKTypHaﬂ cxema CUCTeMbI MO3NLMOHNPOBAHNA CONTHEYHOM 6aTapeM Ha OCHOBE MUKPOKOHTpOJIepa

B kayectBe oOcHOBbl Onoka ynpaBneHuss npumeHéH ATMega324P 8-paspsagHbin  KMOIN
MUKPOKOHTPONMep, OCHOBaHHbIM Ha pacwupeHHon AVR RISC-apxutektype. B ycTpoiictBe peanvsoBaHo
umdpoBoe ynpasreHue. 3agaHue pexrMoB NPon3BOANTCA NpW NOMOLLM KnaBmaTypbl. B kadecTBe gaTumkoB
OCBELLEHHOCTN NpuUMeHslTca  ¢OoToTpaH3ucTopbl. B AaHHOM cxeme WCNONb3ylTCa  annapaTtHble
BO3MOXHOCTW MUKPOKOHTpOnnepa, B 4acTHOCTU, Ans dopmupoBaHus wumnynbcos LWAM wn AL ana
U3MepeHnst HanpsXXeHun.

MpenMmMyLLLeCTBOM CUCTEMbI SIBMISIETCA UCMNOSMb30BaHNEe 3(PEKTUBHOIO anroputMa CrexeHus Ha
OCHOBe crefsen KOHCTPYKUMM C ABYMsi cTeneHamu csobogbl. lMpu aTOoM cuctema peanusyeTcs Ha
OOCTYMNHOW 3NeMEHTHOM 6a3e ¢ MUHUMAarbHBIMU annapaTtHbIMU PECYPCaMM Y BO3MOXHOCTBHO NMOAKIIOYEHUS
yepes Wi-Fi.

Cnucok ucnosib308aHHbIX UCMOYHUKOB:

57



57-51 Hay4yHasi KOHGbepeHyUs acrupaHmos, ma2ucmpaHmos u cmydeHmos bI'YUP, 2021 e.

1 Cucmembi anekmpocHabXXeHusi C 6empo8bIMU U COMTHEYHbIMU 3riekmpocmaHyusmu: yyebHoe nocobue / b.B. JlykymuH, U.0.
Mypaenes, N.A. llnomHukog — Tomck: N30-e0 ToMCKO20 ronumexHuU4ecKoeo yHueepcumema, 2015. — 128 c.
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acnupaHToB, MaruCTpPaHToOB U CTYAEHTOB
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