36

HayyHas ctaTtbsa
YK 656(470-25):004.89

TexHonornm NCKYCCTBEHHOIo0 MHTeJIJIeKTa B pa3BUTUN
TPAHCMNOPTHOIo KOMruJiekca CTtoJin4HoOro mMeranosinca

Kunanbik Muxaunn AnekcaHppoBud — acnmpaHT 1-ro kypca, Hay4dHasa cneumanbHOCTb 5.6.2 «MeHeoKMeHT»,
YHuBepcuteT [paButensctesa MockBbl (107045, Poccusa, MockBa, yn. CpeTeHka, a. 28), e-mail:
KizlykMA@transport.mos.ru

Xanukos Tumyp PaBunbeBnyd — acnvpaHT 1-ro Kypca, Hay4Has cneumanbHOCTb 5.6.2 «MeHemKMeHT», YHMBepCUTeT
Mpasutenbctea Mocksbl (107045, Poccus, Mockea, yn. CpeTerka, a. 28), e-mail: khalikovir@transport.mos.ru

VickyccTBeHHbIN HTENNEKT (IN) OTKpbIBaeT 60MbLLIME BOSMOXHOCTI AJ19 Pa3BUTVSA TPAHCMOPTHOMO KOMMIEKCA CTOMIMHYHOMO
Meranonunca, noBblast ero apdeKTUBHOCTb, 6e30MacHOCTb 1 KOMMOPT. B HacTosLLEee Bpemst paspabaTbiBakoTCA
1 BHEOPSIOTCA creaytoLLye HanpasneHus VI B TpaHCcnopTHOM cdbepe: MHADopMAaLMOHHast 6630MacHOCTb, NHTEPaKTUBHBIE
CEPBVChI (HaT-60Tbl 1 BUPTYaNbHblE MOMOLLHWKK), KOMMBIOTEPHOE 3peHne, reHepaTBHbi VI, undpoBble ABOVHNKN,
KOHTPOMb cobntogeHus MO0, nHTennekTyanbHOe ynpaBneHne OOPOXHbIM ABMXKEHNEM, BECMMAOTHbLINM TPAHCMOPT.
B cTtonvue y»xe 3anyLueHbl 1 ycrelHo (yHKUMOHMPYIOT NPOeKTbl Ha ocHoBe VW -peluenni: Face Pay (6eckoHTakTHas
onnata npoesna C NOMOLLBKD Pacno3HaBaHNA NiLy), aBTOMaTU3NPOBaHHAas MHOPMaUMOHHas cuctema «Mockea.
Peka» (omTumMmM3aums pedHoro TpaHcnopTa), «/IHUMOEHT MeHeKMeHT» (Cuctema BuaeoaHanMTukm Ha MKAL
N KMOYEBbIX MarucTpansx). 3annaHvpoBaHa peannsaums aBToMaTuampoBaHHon cuctembl «[TPOCo6bITHe» (arperauys
1 06paboTKa CBEAEHUN MO MHLMOEHTAM Ha YINYHO-A0POXHOM ceTn). JdanbHenilee passutne V-texHonorum tTpebyet
MacLUTabMpoBaHNSA CYLLIECTBYIOLLIMX CUCTEM W BHEOPEHWA HOBbLIX MHCTPYMEHTOB. KNOYEBBIMU YCNOBUSIMU yCrexa
ocTaroTCHa obecneveHne KnbepbesonacHOCTK, 3allumTa NepCcoHanbHbIX AaHHbIX 1 6anaHc Mexxay aBToMaTmusaumven
1 HENOBEHECKM KOHTPOMEM. I/l CTaHOBUTCA BaXKHENLLIM (HaKTOPOM TpaHCHOopMaLn TRaHCMOPTHOM cncTeMbl MOCKBb!.
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BeepeHue

Pa3BuTMe TPaHCNOPTHOIO KOMMeKca SBNSETCA Of-
HOW 13 MPUOPUTETHBIX 3a0a4 MNpaBuTenscTBa MoCKBb|,
HanpaBneHHbIX Ha MOBbILLEHVE MPWBNEKATENBHOCTI
ropoda Ans XXuTtenem 1 yKpenneHme SKOHOMNYECKNX
ceagen [11]. Takaa nonTmMKa OaeT KOHKPETHbIE MO-
JIOXKUTENbHbIE PEe3yIsTaThl, BKOYas POCT MPOU3BO-
OUTEeNbHOCTY Tpyaa, yBenvdeHne BPIT n HanoroebIx
nocTynneHnn. Kpome Toro, ynyylaeTcs OCTYMHOCTb
PEMOHAITBHBIX 1 MEXXPEMVIOHATbHBIX CBA3EN, COKpaLLia-
€TCS BPEMS B NMYTU 1 CHPKAETCH Harpy3ka Ha J0pOru.

BHenperne undpoBbIX TEXHOMOMMN 1 aBTOMaTU3N-
POBaHHbIX CUCTEM YMPaBEHMSA NO3BONSET ONTUMN3W-
pOoBaTh TPaHCMOPTHbIE MOTOKM, YMEHbLLIATL 3arpy>KeH-
HOCTb 40OPOr 1 NOBbILLATL HE30MaCHOCTb AOPOXXHOMO
OBV/DKEHMS.

TeopeTuyeckun aHanns

CoBpeMeHHast OOPOXXHaA MHPPaCTPyKTypa — 3TO
KOMMAEKCHasA CUCTEMa, BKIKOHaKOLLAs B cebs He Tomb-
KO OOPOXHYHKO CETb, HO N MHTErPUPOBAHHbLIE MHTEN-
NEKTyanbHble PELIEHS, HanpaBneHHble Ha MOBbILLE-
H1e 6e30nacHOCTU, KoMmdopTa 1 3hHEKTUBHOCTU
OopoxHOro asvpkeHus [10; 12]. VHTerpaumst TexHo-
JIOMIA UCKYCCTBEHHOTO nHTennekTa (M) B TpaHcnopT-
HbI KOMMeKC MOCKBbI MPeacTaBnseT cob60M NHHO-
BaLMOHHbBIM NOAXOM, K PELLEHNIO KTKOYEBbIX 3a4ad,
CBSI3aHHbIX C YCTOWYMBLIM Pa3BUTMEM, MOBbILLIEHW-
€M Ka4eCTBa »KN3HWU HACENEHUS 1N CHIDKEHNEM Hera-
TVBHOMO BO3AENCTBMA Ha OKpy>XatoLLyto cpeqy. Oc-
HOBHbIMIW HanpaBneHnsaMK NpuMeHeHna VI B cdepe
TpaHcnopTa ABMATCA MHPOoPMaLOoHHas 6e3onac-
HOCTb, UHTEPaKTNBHbIE CEPBUCHI (4aT-60Thbl 1 BUP-
TyanbHblE MOMOLLHVIKM), KOMMBIOTEPHOE 3PEHVE, Te-
HepaTuBHbIn N, LundpoBblie ABOVHUKK, KOHTPOSb
cobnogenns MO ¢ nomolbto N, nHtennekTyans-
HOe ynpaeneHne JOPOXKHbIM ABVDKEHMEM, BECTNAOT-
HbI TPaHCMOPT [B], a Takke PasBUTME KOHLIEMLIMM
«MobunbHocTb kak ycnyra» (MaaS) [8]. CoBpemeH-
Hble TexHonorvm M HaxogaT pasHoobpasHoe npu-
MEHEHVEe B TPAHCMOPTHOW CUCTEME CTONULIbI, PeLLas
KOMMEKC BOKHENLLIVX 3afauq:

1. ObecnedeHme NHPopMaLIMOHHON 6E30MACHOCTU:
BbISIBNIEHNE 1 NPOrHO3MPOBaHWE Yrpo3 NHOPMaLLX-
OHHOW 6e30MaCHOCTN; CO3AaHVe U MoaaepXaHe cu-
CTEMHOW 6e30MacHOCTU; YCUNeHWe 3almTbl Napons-
MW; CHUDKEHME BINSIHUS YENOBEYECKOro hakTopa Ha
6e30MacHOCTb; 60pbba C KnbepaTakamu.

2. NHTennexTyanbHble CEPBUCHI KOMMYHMKALWW: 00-
paboTka eCTECTBEHHO-S3bIKOBbIX 3aMpPOCOB MOMb30-
BaTenen; asToMaTmnsaums 06CnyXmBaHnsa Yepes ana-
JIoroBble MHTEPENCHI; TPaHCHOPMaLA TEKCTOBbIX
obpaLLEeHNin B CUCTEMHbIE KOMaHAb!.

3. TexHonorum Bn3yasnbHOro aHanmaa (KoMnbtoTep-
HOE 3PEHNE): MOHUTOPWHI OOPOXXHOW OBCTaHOBKM
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C MOMOLLBIO BUAEOHAGMOAEHNSA; BUOMETPUYECKas
naeHTUUKaUMa ons CUCTEM KOHTPONA AOCTYNa;
pacrno3HasaHe 1 Knaccudukaumsa TPaHCMOPTHBbIX
CPEACTB; CO3[aHVe aBTOHOMHbIX CUCTEM HaBuraum
0151 POBOTUBNPOBAHHbBIX YCTPOWMCTB, CMOCOBHbIX aB-
TOHOMHO MepPeMEeLLaTbCA B CIOXHbBIX YCIIOBUSIX.

4. ABTOHOMHble (6eCNMOTHbIE) TPAHCMOPTHbIE CU-
CTEMbI: 06paboTKa CEHCOPHbBIX AAHHbLIX B PEASIbHOM
BPEMEHW; CUTYaTUBHOE MPUHATNE PELLEHNA 6e3 y4a-
CTVS OnepaTopa; CaMOCTOATENbHOE MPOKS1adblBaHNe
MapLUPYTOB OBVKEHWS.

5. NHTennekTyanbHaa aHanuTuka: BbidBNEeHME
CKPbITbIX B3aUMOCBA3EN B TPAHCMOPTHbIX MOTOKAaXx;
CTpaTernmyeckoe nnaHMpoBaHne pPasBnUTUSa MHGpa-
CTPYKTYpPbl; AMarHOCTVKa SPMEKTUBHOCTI TEKYLLIMX
MPOLECCOB; MPOrHO3NPOBaHE N3MEHEHWIN TPaHC-
MOPTHOW Harpy3Ku.

Amnupuyecknn aHanus

OaHUM 13 APKMX MPUMEPOB YCMELLHOMO NpUMeHe-
H1s TexHonornii VI B TpaHcnopTHOM KoMnnekce Mo-
CKBbI SBMSETCA CEPBUC OMNiaThl NPoOesfa no pacnos-
HaBaHWO nnua Face Pay. 9To NonMHOCTBLIO poccuickas
paspaboTka [5], MCMoNb3ytoLLAsA anropUTMbl KOMIMbHO-
TEPHOMO 3PEeHNs AN aBTOMATUHECKOW MaeHTUdmKa-
Ly naccakmpoB. Face Pay ynpoluaet npouecc onna-
Tbl Npoe3aa, obecne4rBast yoob6CTBO 1 CKOPOCTb.

Pa6oTta cnctembl OCHOBaHa Ha aHannae BUOEO-
NnoTOKa C Kamep, KOTOPbI BKMOHAET B Cebs AeTek-
L0 1 OTCNEXMBaHWE NL, NMPOBEPKY NMOANHHOCTU
(Liveness), na3sneveHne BUOMETPUHECKMX OAHHbIX
1N X CpaBHeHne ¢ 6a301 OaHHbIX 3aperncTprUpoBaH-
HbIX nonb3oeatenen. CepBuC onnatel Npoesna Face
Pay npenctaBnseT cobown MHHOBALIMOHHOE PELLIEHWE,
MPUMEHSIOLLIEE TEXHONOMMM BUOMETPUYECKOTO pac-
No3HaBaHWs N1l 0na ynpoLleHns npoLecca onna-
Tbl NPOe3aa B 06LLECTBEHHOM TpaHcnopTe. BHenpe-
HWNE CNOXHbBIX TEXHONOMMHECKMX PELLEHMI MO3BONMMIO
POCCUINCKON MHHOBAaUWIOHHOW CUCTEME AOCTUNYb CyLe-
CTBEHHbIX pe3ynsTaToB: Face Pay — camas maclitab-
Has cuctema onnatel Mpoesaa no Pacno3HaBaHMIO
vy, B mupe [3]; 6onee 1,1 TbIC. TYPHUKETOB OCHa-
LeHbl Face Pay, o6ecneunBas 100%-Hoe MOKpbITME
CTaHLMIM MOCKOBCKOIro MeTpo, MLIK 1 pedHbIx npuya-
NoB [6]; Bpems pacno3HaBaHWs 1 OTKPbITUS TYPHUKE-
Ta cocTaBnseT Bcero 1-2 cekyHap! [4].

YRo6CTBO 1 CKOPOCTb — KIOHEBBIE MPEVMYLLIECTBA
Face Pay. Cvctema aBTOMaTUHECKM PaCNO3HAET NNLIO
naccaxupa, obecneyrBas MFHOBEHHYO ornnaTty npo-
e3na. 97O 3HAYNTENbHO COKPALLIAET BPEMS OXKMAa-
HWS1 HA OCTaHOBKax M B TPAHCMOPTeE, MOBbILLIAS KOM-
dopT Noe3noK. BaxkHbIM NPenMYLLIECTBOM ABNAETCSH
npocToTa MHTErpaunn metoda Face Pay ¢ cylectsy-
OLLMIMU TPAHCMOPTHBIMM CUCTEMaMK, YTO obriervaet
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€ro BHeApeHne B yxxe DYHKUNOHUPYIOLLYIO nHdpa-
CTPYKTYpY. Face Pay yHvBepcaneH 1 MOXeT 1CMoJSlb-
30BaTbCA B aBTOBYCaX, TpamBasix, METPO 1 APYruX BU-
Jax obLLECTBEHHOro TpaHcnopTa, Npeanaras GbICTPbIN
N BECKOHTaKTHbIN CNOCO6 onnarsl.

OpHako BHeapeHune Face Pay TpebyeT cbanaHcum-
POBAHHOIO MOAX0AaA, YYUTbIBAOLLErO HE TOMbKO TeX-
HOMOrM4YecKMe NPENMYLLIECTBA, HO N HEOOXOANMOCTb
cobnMtoaeHNs STUYECKMX HOPM 1 MPaBOBOro Perynn-
POBaHWsA 015 obecneveHns 6e30MacHOCTA 1 3almThI
npaB NacCaXxnpoB.

PaccMoTpuM panee NpoekT, AeMOHCTPUPYOLLNA
3 DEKTMBHOE NpYMeHeHre N Ha pe4yHOM TpaHc-
nopTe, — aBTOMAaTU3MPOBaHHYHO NHAOPMALMOHHYHO
cuctemy (AMC) «Mockea.Peka» [7]. AIC «Mockga.
Peka» — 3T0 coBpeMeHHOe pelleHve, paspaboTaH-
HOe A5 aBTOMaTU3aLmMm MOHUTOPWHIA akeaTopun Mo-
CKBbI-PEKN C NCMONb30BaHNEM TEXHOIOMMIA BNAEO-
aHanMTUKK. LlensamMun co3ganns cUcTeMbl SBNSKOTCA
NOBbILLEHME 6E30MaCHOCTM Ha BOAHbIX O6bEeKTax, yCu-
NIEHVE KOHTPONA 3a COOMOOEHNEM MPaBUI 3KCryaTa-
LM BOAHBIX PECYPCOB 1 OBeCreHeHe OnepaTmBHO-
ro pearMpoBaHnst Ha HLMAEHTbI. OCHOBHbIE (DYHKLIA
cuctembl AVIC «Mockea.Peka» BKIo4atoT:

1. MOHUTOPWHI aKBaToOpUN: CUCTEMA VCTMONb3YET BU-
Je0oKamepbl, YCTaHOBMNEHHbIE BAOMb 6EPEroB 1 Ha BOA-
HbIX O6BbEKTax, A5 KPYrNOCYTOYHOrO HabMtoaeHs 3a
COCTOSIHMEM aKBaTOpPUW. 3TO MO3BOSISET B PeaslbHOM
BPEMEHW OTCNEXMBATL ABWKEHNE CYOB, a TakXXe Bbl-
ABNATb MOTEHLIMANBHBIE HAPYLLIEHNS.

2. ABTOMATM4ECKOE pacrno3HaBaHne 06 bEKTOB: CU-
cTemMa BUOeoaHanMTuKKM, senstolascsa Jactbio AVC
«MockBa.Peka», ocHalleHa anroputMamm, cnocob-
HbIMW B @BTOMATUYECKOM PEXMME NOEHTUPULMPO-
BaTb pasfinyHble 0OBbEKTbI HA BOAE — OT HEOOMbLUMNX
KaTepoB [0 KPYMHbIX CyAOB — W ONpeaensTb UX Tun
N pa3Mepbl. 3TO MO3BONAET ONEPATUBHO MOMyYaTb WH-
dhopmaLmo O MPOUCXOASLLEM B aKBATOPUM 1 MPUHN-
MaTb CBOEBPEMEHHbIE PELLEHNS B CUTYaLVISX, TPEBY-
tOLLIMX BMeELLIaTENLCTBA.

3. OBHapy>XeHNe HapyLLEHW: CUCTEMA MOXET aB-
TOMaTUYECKN BbISBNATb TaKME HapPYLLUEHNS, Kak He-
CaHKLMOHMPOBAaHHas CTOSIHKA Cydo0B, MPEeBbILIEHNe
YCTAHOBNEHHOW CKOPOCTU OBVKEHWSA, a TaKkKe apyrve
JEeVCTBMS, MPeacTaBNstoLLe yrpody 6e30MacHOCTM Ha
Boge. [Npu hrkcaummn HapyLLEHKS cncTeMa HeEMeL1eH-
HO reHepUpPYeT YBEAOMINEHVS N HANPAaBNSET WX B COOT-
BETCTBYIOLLME CNYy>XObl ANS NPUHATUS Mep.

4. AHanms gaHHbix: AVIC «Mockea.Peka» cobupaeT
1N aHaNM3MPYET OaHHble O OBMXXEHWN CyOOB U UHUM-
OEHTax B akBaToOpUn. STO NO3BONSAET BbISBNATL 3aKO-
HOMEPHOCTW U TEHAEHLIMW, YTO CMOCOBCTBYET bosnee
3 dPEKTVBHOMY YNpPaBNEHNIO BOAHBbIMIW pECYypCamMm

1 MIaHNPOBaHWIO MEPOMPUSATUI MO MOBbILLEHNIO 6e3-
OMacHOCTMW.

5. IHbopMmpoBaHWe rpaxkgaH: CUcTeMa MOXET UC-
Monb30BaTbCA AN MHPOPMUPOBAHMS MpakaaH O Te-
KyLLen CUTyaLm Ha BoAe, BKIOHas NpedynpexaeHms
0 HEBAAroNPUSATHBIX YCNOBUAX UV HUMAEHTaxX. 91O
MOBbILLAET YPOBEHb OCBEAOMIIEHHOCTI 1 6€30MacHO-
CTW HaCeneHns.

Llenamn npoekrta aBngaioTCA nosbilLeHne apdex-
TVMBHOCTW yNpaBneHus 1 o6ecredeHmne 6e30nacHoCTu
B akBaTopun MOCKBbI-PEKM 3a CHET UCMONb30BaHNS
anroputmMoB W ans aHanvsa BUOEONOTOKOB (KOM-
nMbloTEPHOE 3peHue). BHeapeHne JaHHOro NpoekTa
MO3BOSSIET MOBbICUTb TPAHCMOPTHYKD 6€30MacHOCTb;
OCYLLEECTBNSATE KOHTPOSb B PEXUME PeasibHOro Bpe-
MEHM 3a NepemMeLLeHneM BOOHOMoO TpaHcrnopTa, Co-
ONoAeHEM MPaBuN MNaBaHUs 1 CTOSHKW; aBToMaTu-
YECKM MPOBEPSATL HAPYLLEHNS B cdhepe BHYTPEHHErO
BOMIHOrO TPaHCMopTa; YBENMYMTb O6BEM U YNyYLIUTb
Ka4eCTBO aHAITUTUHECKIMX AaHHbBIX; MOBbLICUTL TOYHOCTb
naeHTUdmKaLmM CyaoB; aHanManpoBaTb 1 MPOrHO3N-
pOBaTh 3arpy>KEHHOCTb aKBaToOpUM 1 ee OGBEKTOB.

B pesynbrate BHeOApEeHWs MHHOBALMIOHHOW CUCTE-
Mbl yNpaBneHnsa 1 obecrneyeHns 6e30MacHOCTU B aK-
BaTopun pexkn MoCKBbI OCTUrHYTbI CReaytoLLVe 3Ha-
YMble pesynbTaThl:

e ycTaHoBneHo 6onee 700 kamep BuaeoHabnoae-
HWS1, 06ecneHMBatoLLIX MOMHBIA OXBaT akBaToOpPUM;

e 0bpaboTaHo bonee 13 MNH pacno3HaBaHWin CyooB.,
YTO 3HAYUTENBHO MOBbLICKNO 3PEHEKTMBHOCTL aHaN-
3a Tpadmka;

e obecneYdeH oHMaH-MOHNUTOPWHI Bonee 75 cyaos,
YTO MO3BOSISIET OMNEPATUBHO pearnpoBaTh Ha Nobble
OTKJIOHEHMSA OT HOPMbI;

® o HabnoaeHneM Haxoantcst 6onee 300 0Obek-
TOB MHPACTPYKTYPbI, YTO rapaHTUpyeT nux 6esonac-
HYIO 3KCNJyaTaumio;

® BbISBMEHO 4 MIH UHLIMAEHTOB, Knaccuuumpo-
BaHHbIX N0 40 KaTeropunsiM, YTO NO3BONSET pa3pabda-
TbiBaTb LENEBbIE MEPbI MO NPEAOTBPALLEHNIO NPOUC-
wecteun [1].

Cunctema Takke obecrnevmBaeT aBTOMaTUHECKYO
naeHTUVKaUMKO CyooB, aBTOMATUHECKOE OBHapY>Ke-
HE NHUMAEHTOB, 3 (EKTNBHBIN KOHTPOSb LLINMKO30Ba-
HWS, CKOPOCTW, MpUYanMBaHui, aBToMaTU3MpPOBaH-
HYIO Bbldady LIMPOBbLIX MPOMYCKOB, a TakKe aHan3
1 NMPOrHO3MPOBaHWE 3arpy>XeHHOCTU akBaTopun 1 ee
OO BEKTOB.

Bregperre AVIC «Mockea.Peka» obecnedvBaeT cre-
OyroLIvie NpenmMyLLIeCTBa [2; 3], HanpaBneHHble Ha CO3-
[aHVe COBPEMEHHOW 1 6E30MaCHO MOPOACKON CPEDI:

1. lNoBblLLEHNE 6E30MAaCHOCTU: aBTOMATM3aLMS MO-
HUTOPUHIA aKBaTOPUN CMOCOBCTBYET CHYXKEHWIO YMCHa
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WMHLUMAEHTOB 1 aBapwin Ha BOAeE, YTO B CBOKO OYepenpb
MOBbILLAET YPOBEHb 6E30MACHOCTI AN MPaKAaH.

2. O deKTNBHOE yNpaBneHre pecypcamMu: cuctema
No3BoNseT bosee 3hPEKTUBHO pacnpenensiTb pecyp-
Cbl 151 KOHTPOJSA 32 aKBaTOPUEN, YTO MPUBOONT K 9KO-
HOMWW BPEMEHW 1N CPEOCTB.

3. Ynyuuienne Blanmopenctaus cnyxxot: AVIC obe-
CNEeYMBaET KOOPOMHALIMIO MEXAY Pa3NNYHBIMU CIy>K-
6amun (Hanpumep, cnacaTenbHbIMU U KOHTPOMBHbIMIA
opraHamu), 4YTO MO3BONSET COKPATUTb BPEMS pearu-
POBaHNSA HA MHUMAEHTbI.

4. CospaHne KOMOPTHOM FOPOLACKOW cpeabl: Obl-
CTPOE pearnpoBaHne Ha MHUWMOEHTbI U MHCDOPMMPOBa-
HVe rpakdaH O CUTyaLMm Ha Bode AeNaeT rOPOACKYHO
cpeny 6onee KOMOPTHOWM 1 6E30MACHOW.

Cuctema BuaeoaHanutkn AVIC «Mocksa.Peka» —
9TO VHHOBaLWMOHHbIA MOAXOM, K MOHUTOPWHIY BOOHBIX
OOBEKTOB, KOTOPLIV OTKPLIBAET HOBbLIE BO3MOXHOCTH
015 NOBbILLEHWS 6e30MacHOCTN CyAOXOACTBA U 3dh-
EeKTBHOMO ynpaBneHnst BOAHbIM pecypcamm B CO-
BPEMEHHOM ropofe.

AHaNOrMYHbIE TEXHOMOMMN KOMMBIOTEPHOIO 3pe-
HUS N CUTYaLMOHHOIO aHann3a Haxo4aT NpUMeHe-
HVE B YNPaBneHn Ha3eMHbIMU TPaHCMOPTHbLIMK MO-
TOKamu. LieHTp opraHnsaumm 4OPOXXHOIO ABVKEHUS
(LOOO) akTMBHO BHEAPSIET NMepenoBble TEXHOMOMI
0715 NOBbILLEHNST 3HEKTUBHOCTY yNpaBieHNss TPaHC-
nopTHon ceTbto [13]. OaHUM 13 NPUOPUTETHBLIX Ha-
NpaBfeHVN ABNSETCA Pa3BUTUE CUCTEMBI «/IHUMOEHT
MeHemKMeHT» [9] Ha TpaHcnopTe. MNpUMEHeHWe anro-
puTMoB VI ¢ ncnonb3oBaHnemM MalLMHHOIO 06y4eHMs
B 06nacTy BMaeoaHaMTUKM gaet Bo3MoxkHoCcTb LIOA
peLlaTb CneaytoLLmne KIYEBbIe 3a0a4K:

® aBTOMATUNYECKUI aHa/IN3 BUOEOMNOTOKOB Ans OOHa-
PY>KEHNSE 1 PACMO3HABaHWSA TPAHCMOPTHBIX COEACTB;

® BbISIBIEHNE MOO03PUTENBHOIO NOBEAEHNST OO BHEK-
TOB Ha OCHOBE aHaIM3a BMOEOAAHHbIX;

® 3(PDEKTNBHBIN MOHUTOPVIHI SOPOXKHOW CUTYaLN
1 onepaTnBHOE PearnpoBaHme Ha NPOVICLLECTBUS;

® ObICTPas NOEHTUMMKaLNS 1 KNacCuuKaums nH-
LNOEHTOB.

BHenpeHne CoBpeEMEHHbIX TEXHOMOMIA 1 NOAXO-
[0OB B cucTeMe «/IHUMAEHT MEHEMKMEHT» MO3BONSET
LIOO0 co3naBath 6onee 6e30nacHyto 1 KOMOPTHYHO
TPaHCMOPTHYIO Ccpedy AN BCEX YHACTHUKOB OOPOX-
HOrO OBW>KEHWS.

3annaHvpoBaHa peannsauns eLle OaHOro nNpoek-
Ta, 06eCneUrBatOLLErO 3HAYUTESBHbBIE MPEnMYLLIECTBA
B yrnpaBneHn 6e30MacHOCTbLIO FOPOACKOW MHppa-
CTPYKTYPbl MOCKBbI, — YHUULIMPOBaHHasA aBTOMaTK-
3MPOBaHHasA cructema arperaumm n 06paboTKmM NHUN-
neHToB «[MPOCo6bITve» [7]. 3Ta cuctema paspaboTaHa
C LENbHO MOBbILLEHWSA SPHEKTUBHOCTI pearnpoBaHms
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Ha pasnn4yHble NPOUCLLECTBMSA, YNyHLLEHNST KOOPANHA-
L Mexay cny>xb6amm 1 obecnedeHns 6e30nacHOCTH
rpaxxgaH. OCHOBHbIMI DYyHKUMSAMU cucTembl «[1PO-
CobbIThe» ABNAOTCS:

1. Arperaumsi gaHHbIX: cUcTemMa cobupaeT WH-
dhopmaLmio N3 pPasnnyHbIX UCTOYHMKOB, BKtOYas
BUOeoHabNtogeHe, aaT4mMkm, COOBLLEHUST OT rpax-
0aH 1 JaHHble OT SKCTPEHHbIX CRy>k6. OTO NO3BOSSA-
€T chopMUPOBATL MOMHYKD KaPTUHY TEKYLLEN CUTya-
L B rOPOAE.

2. O6paboTka MHUMaeHToB: «[TPOCo6bITVE» aBTOMa-
TUHECKN KNnaccuuumpyeT 1 obpabaTtbiBagT NHLMAEH-
Thl, BbISIBNSASA VX TUM U CTeNeHb CEPbE3HOCTU. ITO Mo-
3BOMSIET OMNepaTnBHO pearpoBaThb Ha MPOVCLLECTBMA
1N HaNpPaBnATb COOTBETCTBYIOLLME CNY>KObl HA MECTO.

3. MOHUTOPUHI 1 aHanu3: crucTemMa OCYLLECTBNSAET
MOCTOSAHHBI MOHUTOPWHI CUTyaLMn B rOPOAe, aHa-
NM3MPYS AaHHbIE O MPOUCLLECTBUAX U BbISBNAS 3a-
KOHOMEPHOCTU. 3TO MoMoraeT B MNPOrHO31pPOBaHNn
BO3MOXKHbIX MHUMAEHTOB 1 pa3paboTKe MpPeBEHTUB-
HbIX Mep.

4. KoopanHaums genctauii cnyxo: «[MPOCo6bITne»
obecneynBaeT aPMEKTVBHYIO KOOPONHALIMIO MEXAY
pa3nUYHbIMM Cy>K6amK, BKtOHasi NpaBoOXpPaHUTESb-
Hble OpraHbl, MEOVLIMHCKIE CIY>KObl, CITy>KObl SKCTPEH-
HOro pearnpoBaHns 1 ap.

5. IHopMmpoBaHWe rpaxkaaH: CUCTeEMa Takke MO-
YKET MCMONb30BaTbLCA ANS MHPOPMUPOBAHMS MpadKaaH
O TEKYLUMX VHUMAEHTaX, YTO CMOCOOCTBYET MOBbILLE-
HUIO YPOBHA 6€30MacHOCTU 1 OCBEAOMIIEHHOCTIN Ha-
cenenHus.

BHenperune cuctembl «[MPOCo6bITHE» 0becnevBa-
€T CeaytoLIMe KNo4YeBble MPENMYLLIECTBA:

1. BHa4MTENBbHOE YyBENNYEHE CKOPOCTN pearnpo-
BaHWA: aBToMaTU3aLms NpoLEeCccoB 06paboTKM MHLN-
[OEHTOB MO3BONSIET CYLLECTBEHHO COKPATUTb BPeEMS,
HeobXoaMMOe [ANd pearnpoBaHNs Ha NPOUCLLIECTBIS,
YTO KPUTNHECKM BEXKHO B SKCTPEHHbIX CUTYaLIMSX U MO-
MOraeT cnacaTb >XXM3HU.

2. CyLeCcTBEHHOE MOBbILLIEHNE 6E30MaCHOCTU: adh-
(hEKTVBHOE YMpPaBNeHNE NHUMOEHTaMMN CMOCOBCTRY-
€T CHYPKEHMIO Y1CNa aBapwuii, MPECTYMNEHNI 1 APYrnX
MPOWUCLLECTBUI, YTO HaNPsMyHO MOBLILLAET YPOBEHb
6e30nacHOCTN B ropofe 1 obecrnevmBaeT 3almTy
rpaxkaaH.

3. ONTMM3aumsa NCroNbE30BaHNS PECYPCOB N SKOHO-
MUS CPELCTB: CUCTEMA NO3BONAET 60ree aPHEKTNBHO
pacnpenensTb PECYPChbl SKCTPEHHbLIX CY>KO, HanpaB-
951 X UMEHHO TyAa, Fae OHWN Hanbonee HeobXxoaVMbl,
YTO MPUBOANT K 3KOHOMWM BPEMEHM 1 CPEACTB ropof-
CKOro 6rogykeTa.

4. YnyulleHe Ka4ecTBa XXM3HM ropoXKaH: BbICTpoe
pearvpoBaHve Ha WHUWLEHTbI, CBOEBPEMEHHOE

39



M. A. Kusnbik, T. P. Xanukos

40

NHPOPMMPOBaHNE FpaXkaaH O CUTyauun B ropoae
1N 3PHEKTUBHOE YNPABIEHNE HPE3BbIHANHBIMU CUTY-
aunaMn CNocoBCTBYHOT COo3aaHno 6onee KoMopT-
HoW, 6e30MacHON 1 NpeackasyemMon ropoackon cpe-
Obl, MOBbILLAA KAYECTBO »XXM3HW FOPOXKaH.

Takxe cuctema 6yaeT nogaBaTb OTAENbHbIA CUM-
Han B cnyyae noxxapa Wim 06Hapy>XXeHVS MOCTOPOH-
HMX NOQ03PUTENBHBIX MPEOMETOB Ha MPOE3XKEN HACTW.
CuvrHanb! 6yayT nepenaBaTbCst 3KCTPEHHbIM Cry>K6am.
Kpowme Toro, cuctema nossonut LIO/ 6bicTpee yBe-
OOMUTb aBTOMOBUIINCTOB O Mpo6sieMax Ha nyTu nx
CrnepoBaHus.

3aknto4yeHue

Brenpenne texHonorun I B TpaHCMOPTHbIN KOM-
NAEKC CTONMYHOIO Meranonmnca AEMOHCTRUPRYET 3Ha4m-
TeNbHbIA MOTEHUMAN AN1s MOBbILLEHMA SDdEKTUBHOCT,
6e30MacHOCTU 1 KoMopTa ropoackon MOBUIbHO-
cTW. Takne MHHOBALWOHHbIE peLleHns, kak Face Pay,
ANC «MockBa.Peka», cuctema «HUMOEHT MeHeq-
XMeHT» 1 «[MPOCOo6bITME», NO3BONAIOT ONTUMU3M-
pOBaTb TPaHCMOPTHbIE MOTOKW, YydlwaTb NOrnMcTu-
Ky 1 obecne4BaTtb 6onee ynobHOe B3anMoaencTBme
MacCarkMPOB C MHPPaCTPYKTYPOW.

Vicnonb3oBaHue Face Pay B TpaHcnopTe cokpalla-
eT BpemMs Npoe3aa, MUHUMU3UPYET HEOOXOANMOCTb
B (DM3NYECKUX HOCUTENSX OMNETOB M NOBbILAET

NHdopmaLnoHHbIe NCTOYHUKU

ypoBeHb kubepbezonacHocTn. AVIC «Mockea.Pe-
Ka» CMOCOOCTBYET PA3BUTUIO PEYHOrO TPAHCMOoPTa,
obecneynBas MHTENNEKTYaNbHOE yrpaBneHne cy-
OOXOACTBOM U YAyHLLAst 3KONOMMYECKYIO CUTYaLMIO
3a CYeT nepepacnpeneneHns NaccaKMpornoTOKOB.
«VIHUMAEHT MEHEMKMEHT» peLIaeT KNtoYeBble 3a-
[a4vn TPaHCMOPTHOW 6e30MacHOCTU: OT aBToMaTu-
Yeckoro obHapy»xeHus AT 4o NporHO3MpoBaHUs
puckoB. Cuctema «[MTPOC06bITME» pa3padoTaHa ang
MOMOLLIM B YNPaBNEHUN TPAHCMOPTHOM MH(PaCTPYK-
TYpPOW BO BPEMSI MACCOBbIX MEPOMNPUATUN, NPedoT-
BpaLLlas NpobKK 1 onepaTUBHO pearvpyst Ha 13me-
HeHus cnpoca.

HanbHenwee passutne VI-TexHonornm B TpaHc-
nopTHoW cdepe MoCkBbI TPEBYET He TONbKO MacLUTa-
O1POBaAHMS CYLLIECTBYHOLLIMX PELLEHWUI, HO N MHTErpa-
LI HOBbIX MHCTPYMEHTOB, TaKnX Kak NMpeanKTuBHas
aHanuTKa, aBTOHOMHbIM TpaHcnopT v ap. OgHako
ycreLHas peanvsaums aTUuxX MHULMaTB BO3MOXKHA
TONbKO MPU YCNoBUM 0becneveHns LndpoBon 6e3-
OMaCHOCTU, 3aLLMTbI NEPCOHANBbHBIX AaHHbIX 1 COXpa-
HeHst 6anaHca Mexxay aBToMaTUsaumen 1 Yenoseye-
CKMM KOHTPOMEM.

Takum obpasom, I cTaHOBUTCA KMKOYEBLIM Apai-
BEPOM TpaHcopMaumm TPaHCMOPTHOrO KOMIMEKca
CTOMMLBI, CMOCOBCTBYSI CO3OaHNIO YMHOMO, YCTONYM-
BOIO 1 OPUEHTMPOBAHHOMO Ha MNOMNb30BaTENA rOPOAA.
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