TV

@EJEPAJIBHOE ATEHTCTBO BO3]1YIIIHOIO TPAHCIIOPTA
(POCABHALIVS)

®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIO)KETHOE OBPA30OBATEJILHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OEAHUS «MOCKOBCKHIA
F'OCYJAPCTBEHHBIN TEXHUYECKHUI1 YHUBEPCUTET I'PAKIAHCKOIA
ABUALIMU» (MI'TY T'A)

DAKYIJIBTET ABHALMOHHBIX CUCTEM M KOMILJIEKCOB

KA®EJIPA OcHOB pa/IMOTEXHUKHU | 3AIUTHI HHGOPMAIIH

Hanpagaenue noaroroBkn AspoHaBUranus U 3KCITyaTaLHs aBUALMOHHOMN 1

(KO M HaWMEHOBaHUE HANpae/JcHUA MOJATOTOBKH)

PaKETHO-KOCMUYECKON TEXHUKHU

Hanpasaennocre HaBuraiwis u ynpasieHde BO3AYIIHBIM JBHKEHHEM
(HaMMEHOBAHHE HAIPARICHHOCTH)

HAYYHO-KBAJIM®OUKALIUOHHASI PABOTA

Tema HWurennexkTyaabHasi NOACHCTEMA NOAAEPKKH NPHHATHS pelIeHHs]
AHCHETYEePAMH YNPABJIeHHs BO3AYIIHBIM ABH/KEHHEM

O6y4aromuiics: Hanuenko Jlapns AspeeBHa ( ey
(P.1.0.) L /({ loAnncs)
Hay4nblii pykoBoauTe/Ib: K.T.H., JIOLIEHT, AHTOHOB A.A. il i
(y4.creneHs, y4.33auue, ®.H.0.) /}[r'l())l-fIHCb]
Penensenroi: K.T.H., 0oueHT, braronapsimes 1.B. s
(yu.cTenens, yu.3nanue, ©.H.0. ) o Q MU )
—
K.T.H., C.H.C, IlImuar ILE. ( k 8%
(vu.cTeneHs. yu.3sanne, ®.1.0.) Y Moanucs) |
Pabota nonyumena k 3amure: (/~
3aBenyromnii kadeapoii K.T.H, foneHT, [Terpos B.1. A

(yu.cTeneHs, yu.3nanmne, $.H.0. ) //HOAHHCB)

MOCKBA 2023



AKTYyaJIbHOCTH HAYYHO KBajMpuxkanuonHoi padorsl (HKP).

B Hacrosimee BpeMs B €IMHOM CHUCTEME OpraHM3aluyd BO3AYIIHOTO
newxkenus (EC OpBJl) nmpoBoauTcss KOMIUIEKC MEPONPUSITHI IO CO3AaHUIO

YKPYIHEHHBIX EHTPOB YIPABICHUS BO3AYLIHBIM JIBH>KeHHEM (Y B/I).

[TpoBomMbIe pabOTHI B paMKaxX MOJEPHHU3AINU MPEIyCMATPUBAIOT TPOBEICHUE
KOMIUJIEKCA MEPONPUATHM IO COBEPIICHCTBOBAHWIO M PA3BUTHUIO CUCTEMBI
OpraHu3aly BO3AYIIHOTO JABWKECHUA. Pa3BUTHE HOBBIX TEXHOJOTHH, a TaK K€
HAKOIJICHHBIM OTBIT MO pa3pabOTKe aBTOMATHYECKUX CHUCTEM YIPaBICHUS
MO3BOJISIFOT  CYIIECTBEHHO PACIIMPUTH BO3MOXHOCTH AaBTOMATH3allMU CUCTEM
opraHuzanuy Bo3aymHbeIM aBmwkeHueM (OpB/l), cuctem ympaBieHUs BO3AYIITHBIM
newkenueM (YBJl) u ompenenuTh OCHOBHBIE MYTH pa3BUTHS HMX CPEJICTB

HHTGHHGKTyaHBHOﬁ IMOAACPIKKH.

HauOonplnee BHUMaHWE ynaensercd 3agayaM oOO€eCleuUeHUs HAJIeKHOCTH U
3 ()EKTUBHOCTH ONEPATUBHO-AUCIETYEPCKOTO YIPABICHUS B CIOKHOM CUCTEME,
YTO CBSI3aHO, B YACTHOCTHU, C BHEPEHUEM aBTOMATU3UPOBAHHBIX CUCTEM MIPUHATHUSA
pEIICHUI, OCYIIECTBISIIONMX HHTEIUIEKTYalbHYI0 TOJJIEPKKY ONEPaTUBHO-
JUCIIETYEPCKOro NEPCOHaa B 0COObIX YCIOBUAX, IPH BOZHUKHOBEHUHU aBapUHHBIX

U IPYTUX KOH(MDIUKTHBIX CUTYaIUH.

B cnoxHoll cucteme ymnpaBieHUs BO3QylIHbIM naBwkeHuem (YBJl) 3amaum
OMEpPAaTUBHO-AUCIETYEPCKOIO  YIpaBiI€HUS U OOCIY)KMBaHUS  JIBHIKECHHUS
Bo3nylHbIX cyAoB (BC) Ha pasHbIX 3Tanmax IMOJIETa PEIIAlOTCs Ha3eMHbIMU
nucneruepckumu  niyHktamu  YBJI. TloTeHiuanbHO KOH(IMKTHBIC CUTYallUH,
JaJbHEUIIIEE PA3BUTHE KOTOPBIX TPO3UT CTOJKHOBEHHEM WM HEIONYCTUMBIM
commxenueM BC, sBnsroTcs tunuuHbiMu 101 YBJl u pemarorcs gucneTdepom
pallOHHOTO LIEHTpa. 3aJauyu MPUHATHUS PEIICHHs] MO OO0eCHeyYeHUI0 0e30MacHbIX
IIPOCTPAHCTBEHHO-BpeMEHHBIX TpaekTopuil nojera BC B [2KC oTHOCATCA K unciy
HamOoJiee BAXKHBIX 3a7a4 JIUCIETYEPCKOTO MEpPCOHANad, BHOCAT 3HAUYUTEIbHBIN

BKJIaJl B OOIIYI0O BPEMEHHYIO 3arpy>KEHHOCTb JUCIETYEpa U OIEHKY CIIONKHOCTH



VYB/I. Ilo MHEHUIO pa3HBIX aBTOPOB aBTOMATH3ALMs IMPOLIECCOB OOHAPYKEHUS
[IKC u npuHATHS pemieHuil crnocoOCTBYET yIOBIETBOPEHHUIO TAKUX AKTYaJbHBIX
MOTPEeOHOCTEH, KaK: CHIDKCHHE OIMACHOCTH CTOJIKHOBEHHH, OCOOCHHO, B CIIOKHOM
BO3/YIITHOW 0OCTaHOBKE MPHU BBICOKON MHTEHCUBHOCTH U IUIOTHOCTH BO3TYIIHOTO
JABW)KCHHUS;  INOBBIIIEHWE  JKOHOMHUYHOCTM  3a  CYET  MNPEIyNpeKIACHUS
HEONPABJAHHBIX BMEIIATEILCTB JHUCIETYEPA U BHIOOpA HAMOOJEE palMOHAIBHBIX
cxeM JBwxkeHns BC; cHMKeHHe 3arpy’K€HHOCTH JTHUCIIETYEPCKOTO NEPCOHANa, KakK
CIIEICTBUE, - TMOBBIIIEHWE MPOIMYCKHOW cmocoOHOocTH cucteMbl YBJl

BO3MOXHOCTH 00J1ee 3(p(heKTUBHOM OpraHu3aIy BO3yIIHOTO TPOCTPAHCTBA.

[IpakTueckoe BHenpeHne HHTEIUIEKTyalbHBIX AC YBJl conpsbkeHo ¢
TPYAHOCTSIMU pa3pabOTKH Mojeied u anroputMoB npunsatus pemenuii B [IKC B
YCIIOBUSIX HEONPEAENEHHOCTH HMH(POPMALMK O COCTOSIHUM BHEUIHEH Cpenbl,
OOBEKTa YINpaBIEHUS M €ro peaklusX Ha YOpPaBIAIONIME BO3JIEHCTBHUS,
MHOTOBAaPUAHTHOCTA  PEIIEHUM,  CJIOKHOCTH  TPACKTOPUU  pa3pellCHUs
KOH(JIMKTOB, a TaAKX€E TPYIAHOCTAMU MHTErpalluy pa3pabOTaHHOTO MPOrPaMMHOIO
oOecrieueHuss B KoMiuiekc cpeactB YBJI. Jlpyrue TpynHOCTM CBsi3aHBl C
ONpENENICHNEM MecTa W ponu uHTeekryanbHbix AC B mpouecce YB/I,
OpraHu3alyeld B3auMOJEHCTBUS NUCIIETYEPA U CUCTEMBI IIPYU MPUHIATUN PEILICHUM.
[Ipeobnanaromee B MKAO mpeacTaBieHHe O CUCTEMax YINPABJICHUS C BBICOKOM
CTENEHBIO AaBTOMATH3alMK Oa3HpyeTcss Ha OCHOBOIOJATAIOIIEM NPUHIIMIE O
IIPUOPUTETE YEJIOBEKA B MPOLECCE NMPUHATHS pElIEHU. B cOOTBETCTBUUM C 3TUM
npyuHIUNOM uHTeIekTyanbHass AC nomkHa ObITh TAaKoOM, 4YTOOBI JIOTHKA €€
perieHuii Obljla MOHATHA YEJIOBEKY, a YEJOBEK JOJKEH 00JafaTh HEOOXOAUMBIM
YPOBHEM TMOATOTOBJIEHHOCTH 1Jsi pabotel ¢ AC u npuHATHSA 3PEGEKTUBHBIX

pELICHUM.

[loq KOMIUIEKCHBIM  TOHSTHEM  KadyecTBa  peIICHUs  IPOOJEeMHOU
nuHaMu4eckor cutyanuu Ha BC B mosere, B paMKax JTaHHOW pabOThI, KpOME €ro
ONTUMAJIBHOCTH TI0 3aJJaHHOMY KPUTEPUIO C YYETOM OTPAHUYECHUM, ITOHUMAECTCA

€0 CBOCBPCMCHHOCTD.



O0bekTOM  HCCIeIOBAHMA  SBISETCA  CHCTEMa  JHMCHETYEPCKOro
yIOpaBiICHUS BO3AYUIHBIM JBIKEHHEM M HHPOPMAIMOHHOTO OOECHeUeHHUs,
ABJISIIOIIASICS HEOTHEMIIEMOM YaCThK) aBUATPAHCIIOPTHOM CUCTEMBI TPa)KAaHCKOU

aBHUallnu.

IIpeameT ucciieqoBaHmsl - CIOCOOBI aBTOMATHU3AIMU MPOIECCa TOIICPKKH

IMPHUHATHA PCIICHUA ITPU AUCIICTUCPCKOM YIIPABJIICHUH.

Lenb padoTbl — NOBBIILICHHE KAayeCTBA NPUHUMAEMBIX PEIICHUN MpH
JUCTIETYEPCKOM YIIPABIEHUM C LEIbl0 obecrieyeHuss O€30MacHOCTH IOJIETOB.
CokpaiieHue BpPEMEHHM IIOMCKAa BapUAHTOB pEHICHUs 3a7a4 JUCIETYEPCKOTO

yIpaBJICHUS MPU PEIICHUH 337124 YIIPABJICHHS B PEaIbHOM PEKUME BPEMEHH.
[TocTaBiieHHas UEIb JOCTUTACTCS PELICHUEM CIEAYIOUIUX 33/1ay:

1) aHanu3 mPOOJIEeM MPHUHATHS PEUICHHH B CHCTEME JUCIETYCPCKOTO
YIPaBJIEHUS BO3YIIHBIM IBUKECHUEM;

2) pa3paboTKa KOHIENTYaJIbHOW MOJICITM HHTEIUICKTYaJIbHOW CUTYAI[HOHHON
CUCTEMBI MOAACP/KKU MIPUHATHS PEIICHUH;

3) pa3zpaboTka Croco0oB aBTOMATU3UPOBAHHOTO ONpEICIICHHUS
ONTUMAJILHOTO TI0 BHIOPAHHOMY KPUTEPHIO PEIICHUs B 3a/Jadax JUCIETYEPCKOTO
YIPaBJIEHUS BO3YIIHBIM JIBUKECHUEM.

Metonpl uccienoBaHus, NPUMEHSIEMbIE B pabOTe - CUCTEMHBIA aHau3,
pelieHre 3aja4 JUHEMHOro U JUHAMHYECKOTO MPOrpaMMUPOBaHUs, TEOPUS MHO-

JKECTB, TEOPUS CUTYAlHOHHOTO YIIPABJICHUS.
Hayunast HoBu3Ha pabOThI COCTOUT B TOM, UTO B HEH:

1) pa3paboTaHa KOHIICNITyaJdbHAas MOJECIb IOJCHUCTEMBI  IOAICPIKKU
MPUHATHUS PEIICHUN TUCTIETYSPOM YIPABICHUS BO3AYITHBIM JIBIDKCHHUEM;

2) pa3paboTaHa CTPYKTYPHO-JOTHYECKas MOJEIb IMOJACUCTEMBI MOIACPKKH
MPUHATHUS PEIICHUN TUCTIETYEPOM YIPABIICHUS BO3AYIITHBIM JIBIDKCHUEM

3) Pazpaboran MeTOx  MOJICIUPOBAHHMS  NPUHATHS  PCIICHHA B

IIOTCHIOMAJIBHO KOH(l)JII/IKTHBIX CUTyallusAX, BO3SHUKAONIHUX IIPpU YIHPAaBJICHUHA



TUHAMAYECKUMU 00BEKTaMH, Ha OCHOBE MTPeoOpa30oBaHMil MPUMEPOB PEIICHUHA.

4) Pa3paboTaHbl  MOJAEIH,  AJITOPUTMBI, KPUTEPUH H  CIOCOOBI
aBTOMATHU3MPOBAHHOTO (POPMHUpPOBAHUS TPUMEPOB PEIICHUNA W CHUTYallud aIis
MOJICTTUPOBAHUS TIPUHATHUS PEIICHHM.

[TpakTHdeckast 3HAYUMOCTH Pa0OTHI 3aKJIFOYAETCS B TOM, UTO €€ PE3yJIbTaThI

IIO3BOJIAIOT:

1) coxpaTuTh BpEMEHHBIC 3aTpaThl Ha MPUHATHE PEIICHUH IUCIIETYCPAMU
YIPABJICHUS BO3YIIHOTO JBUKCHUS;
2) COKpaTHTh BPEMEHHBIC 3aTpaThl HAa IMOWCK ONTHMAIBHOTO PEIICHHS B

3aJa4ax AUCIICTUCPCKOIoO YIIPaBJICHUA BO3AYIIHBIM ABHKCHHUCM.

HayuHo-kBanudukanuonHas padoTa COCTOUT W3 BBEJEHHUSA, YETHIPEX TIJaB H
3aKJTFOUCHMUSI.

B mepBom paznene paccMarpuBaeTcs MpoOiieMa MNPUHSATHS PEUICHU B
CUCTEeMaxX YIpaBjeHUs aBuarpaHcrnopta. [IpoBoauTcs aHanmu3 AOCTHXKEHUN B
aBTOMATHU3allMM TIPOILIECCOB MOIACPKKU TMPUHITUS PELICHUA B aBUAIIMOHHBIX
CUCTeMaxX  yIOpaBlieHUs  peallbHOro  BpemMeHU.  PaccMoTpennl  1enu
(YHKIIMOHUPOBAHUS TOJCUCTEM YIPaBJICHUS B aBUATPAHCIIOPTHON CHUCTEME,

BKJIFOYAOIIINE B CEOS:

1) TIlpenocraBieHne KOHCYJIbTAMH W HH(MOPMAIMU SKUMAXKAM, YTOOBI

oOecrieunTh 6e30macHoe U 3(HPEKTUBHOE BHITIOJHEHUE TTOJIETOB.

2) OOecrnieveHne ONTUMAIBLHOIO JIlIejoHUpoBaHus moneroB BC, xoTopble

BBITIOJTHSIFOT TIOJIETHI IO MpHOOpaMm.

3) IlpemotBparienue cronkHoBeHuit BC Mexmy co0oi W ¢ Apyrumu
MaTepHaTbHBIMA O0OBEKTAMH B BO3IYyXE, @ TAK)KE CTOJKHOBEHHH C MPEISATCTBUSIMH

Ha INI0MAaAKC MaHCBPHUPOBAHUA adpoapomMa.



4) PerymupoBaHWE BO3IYIIHOTO JBW)KGHHUS UM OOECIIEYCHHE €ro

O9KOHOMHWYHOCTH.

OcHOBHOI 1eNbl0 (PYHKIMOHUPOBaHUS ynpaieHus pericamu AK siBisercs
opraHuzanus Oe3zonacHOl © 3KoHOMHMYHOM skciuryaraunn BC  AK. Jlna
JOCTH)KEHHSI 3TUX LEJlell crucTeMa AUCIEeTYEPCKOro yrmpasiieHus peiicamu AK
WCIIONB3YET pPa3JIMYHbIE METOJAbl M TEXHOJOTHM, TAKWME KAaK aBTOMaTHYeCKas
CUCTEMA YNPABJICHUSA IIOJIETAMH, CUCTEMa IUIAHUPOBAHUs IIOJIETOB, CHCTEMA

MOHHUTOPHHI'A ITIOJICTOB U APYTHUC.

[IpoBoauTCA aHanM3 NOPOTHUBOPEUMS LEJIEH MOACUCTEM YIPABICHUS B
aBUaTpaHclopTHOW  cucteme.  [lomcuctemMbl  ympaBlIeHHST — BO3IYIIHBIM
TPAHCIIOPTOM CTPEMSITCS 00eCIeYuTh 0€30MacHOCTh MOJETOB U 3PHEKTUBHOCTD
HKOHOMHUYECKUX PECypCOB, HO YacTO 3TH LIETU MOTYT KOH(MDIUKTOBATH MEXIY
co00M, 4TOOBI OCTUYHL OaNlaHca MEXIAY HUMH, Kaxaas MOJCUCTEMAa YIpPaBIICHUS
aBUATPAHCIIOPTHOM CHUCTEMBI peHIaeT YHUKAJIbHYI0 KOMOWHAIMIO 3ajad,
YUUTHIBASI aCMEKThl O€30MaCHOCTH M AKOHOMHYHOCTH. JJisl JoCTHX)eHus1 OanaHca
MEXIY OKOHOMHUYECKOM d3(PGEeKTUBHOCThIO M  0€30MAaCHOCTHIO  TOJIETOB,
MOJICUCTEMBbl  YIIPaBJICHUS aBUATPAHCIIOPTHOM CHUCTEMBI JOJKHBI pabOTaTh
COBMECTHO M ONTHUMH3UPOBATh CBOM 3aJlay, yUWTHIBAs pas3inyHbie (aKTOPHI,
Takue Kak TpaduK, METEOYCIOBUS U JOCTYITHOCTh a’pomnopToB. HempepbiBHOE
COBEPIIIEHCTBOBAHUE TEXHOJIOTHI M METOJIOB YIPABIICHHUS TAK)K€ HEOOXOIUMO JIJIst

oOecrieueHus: 6€30nacHOCTH U 3()PEKTUBHOCTU BO3TYIIIHOTO TPAHCIIOPTA.

[IpoBoauTCA aHanM3 NMOMCKA W NPHUHATUSA PELICHUS IPU YIPABICHUHU B
aBUATPAHCIOPTHOM CHUCTEME Ha OCHOBE ONOcpeAoBaHHOW HHpopmanuu. s
YCHEIIHOTO YIMpPaBJIEHUs B aBUATPAHCHOPTHOM CHUCTEME HEOOXOOUMO HMMETh
uHpopmanuioo 0 (aKTUUECKOM COCTOSIHUM CHUCTEMBI yrpaBiieHusa. Ecnu mnuro,
NpUHUMAIOIEE pellleHHe He o0JafaeT OCTAaTOYHOM HH(pOpMalueil O cucTeme
VOPABJICHUS, TO MPUHATOE UM PEUICHUE MOKET ObITh HEBEPHBIM U YXYAILIUTH
cutyauuio. Bo wu30exaHue JaHHBIX CHUTyalMd, B CHUCTEMax YINpaBJIEHUS

HEOOXOMMO O00€CHeUnuTh IOCTOSHHYIO WM MNEePUOAUYECKYI0 CUTYaI[MOHHYIO



OCBEJOMJIEHHOCTb JIMIIA, NPUHHAMAIOIIETO PEIIEHHE O COCTOSHHHM CHCTEMBI
ynpasinenus.  CuTyalluoHHass ~ OCBEAOMJIEHHOCTb  NPEACTABISIET  cO0O0M
uHGOPMAIIMI0O O COYETAaHUU MAPaMETPOB, KOTOPHIE XapaKTEPU3YIOT COCTOSHUE
CUCTEMBI YNPABICHHUS B ONPEIEICHHBbIA MOMEHT BpeMeHH. i1 olecrieueHus
MOCTOSIHHOW CHUTYallHOHHOM OCBEIOMJIEHHOCTH JIMIIA, IPUHUMAIOIIETO PELICHUS O
COCTOSIHUM CHUCTEMBI YIPABIICHUS, HCIOJB3YIOTCSA pa3JInyHble CpPEICTBA U
CHUCTEMbI, TaKM€ KaK JUCIUIEM CUTYallMOHHOW HH(OpMAIH, aBTOMATHUYECKUE
CHUCTEMBbI OIIOBEIICHUSA, a TaKXXE CHUCTEMBbl yMpaBleHUs HHPopMarueil. OTH
CUCTEMBI IOMOTAIOT JIAIY, NPUHUMAIOUIEMY pEUIEHUE MOJIy4aTh AKTYaJIbHYIO
MH(OPMAIMIO O COCTOSTHUM CHUCTEMBl YIPABJICHHS U MPUHUMATH 3(P(HEKTUBHBIE

pelIeHus B JIFOOOM CUTyaIluu.
S ={<t,py >li=12..M}

rae S;; - curyauus i-ro tuma B CVY, ;- J-i MOMEHT BpPEMEHH, Pj;
MHO>KECTBO 3HAYEHUH IMMapaMeTpPOB, ONPEIECSAIOIUX CUTYALMIO 1-T0 TUNA B j-i

MOMCHT BpCMCHH, M - O6Hl€€ KOJIUYECTBO pP;.

HOI[ CUTYAallUOHHBIM YIIPABJICHUCM IMOHHMMACTCA IMPHUHATHC W pCain3alusd

pelIeHi Ha OCHOBE MH(GOPMAITUH O CUTYAI[UU B TIEPHO]] IPUHSITHUS PEIICHUS.

[IpoBeneH aHanu3 MOKUCKA U NPUHSTUS PELIEHUN B CUCTEMAaxX YIIPaBJICHUS B
peaslbHOM BpemeHH. Jliid pemeHus 3amad OpUHATUS PELICHUM B PEaTbHOM
BPEMEHM [MpEIaraercsi MCIOJIb30BaTh CPEACTBA aBTOMATHU3allMM  IIOMCKaA
BAPUAHTOB U TOJJCPKKH TPHUHATUS pEUICHUN Jucnerdepa B BBIOPAHHBIX
CHUCTEMaxX yIMpaBlieHUs. B3auMocCBsi3b MpoOJieM yIpaBieHHS B 3THX CHCTEMax
MO3BOJISIET UCKATh €IIMHBIE CMOCOOBI MX pemieHus. OAUMH U3 TaKUX MOAXOAOB -
CO3/IaHME MOJCUCTEMBl TOAAECPKKH JUCIIETYEPCKOTO YIIPABICHUA peHcamu

aBHAaKOMIIaHHUU.

[logcucrema MOOEPKKA — JUCIIETYEPCKOTO YIPABICHUS WUIPAET BAXKHYIO
poJib B pELICHHWM 3aJa4 YOpPaBJICHHUS B aBUAUMOHHOW TEXHUKE. JTa CHUCTEMA

IMMO3BOJIIET aBTOMATHU3UPOBATHL IIOHMCK M BBI60p OIITUMAJIBHBIX pemeHI/Iﬁ, qTo



OCOOCHHO BaXHO B CHUTYyalMsX, KOTJa MPOTEKAIOIIMEe IPOLECChl OBICTPO
MEHAIOTCS, a BpEMs Ha MNPUHATHE pEUIEHUS OrpaHu4eHo. Takum o00pazom,
noJicucTeMa MNOJAEPKKH JAMCIETYEPCKOrO YIPAaBICHHUS IO3BOJSET IOJETHOMY
aucneTryepy ObICTpO MOdy4yaTh MH(MOPMALMIO O TEKYIIEH CUTyallud B CHUCTEME
yIpaBiIeHUS U BBIOMPATh ONTHUMAJbHBIC PEIICHUS, OCHOBBIBASCh HA 3HAHMIX,
KOTOpBbIE XpaHATCA B 0a3ze 3HAHWI MOJACUCTEMBbI MOJAEPKKH. DTO YIPOLIAET
MPOIECC YNPaBICHUS U TTOMOTaeT n30exaTh OIMOO0K, KOTOPbIE MOTYT MPUBECTH K

CCPBLC3HBIM ITOCIICACTBUAM B aBHaHHOHHOﬁ TCXHHUKC.

Bo BrOpoM pasnmene ocymiecTBiIseTCS pa3paboTka KOHIENTYalbHON
MOJENIN TOJACUCTEMBI MOAACPKKU JTUCIETYEPCKOrO yHpaBieHUs. BeimonHeH
aHaJIu3 CTPYKTYpPbl, COACPKAHUS M B3aUMOJICUCTBUSA MPOLEAYp U OIEpalHii
JUCIIETYEPCKOrO  YIPABICHHUS C HCIOJIB30BAHHEM METOJIOB  IPOLIECCHOTO

MOJCINPOBAHMA.

ITosryuyeHnHble pe3yapTaThl B AAHHOM pasjiele IMO3BOJSAIOT CPOpMYIUPOBATH

CJICAYIOIIHEC BBIBOIBI.

1) Jlnas  oOecreucHuss  0€30MaCHOCTH  IOJCTOB  HEOOXOoAMMa  YeTKas
perylaMeHTanusl TMPOIEAYpP | Omeparuii BCeX BHJAOB YIPABICHHUS W
obOecrieueHus MOJICTOB.

2) HUcnonp3oBaHWe  CpPeACTB  aBTOMATH3AallMM  NPHHATHS  PEIICHUS
I1E7I€CO00pa3HO IS MOAACPKKH TUCIIETYCPCKOTO YIPABICHUS M PEIICHUS

CHEAYIOLINX 3aJ1a4 JUCIETYEPCKOTO YIIPABICHUS peicCaMi aBUAKOMIIAHWUM !

- Tlonnepxxka npunstus pemenuid JIIIP mo BeIOOpY a/m mocagku u
OTEPAaTUBHOMY TEPEIUIAHUPOBAHUIO MapIIpyTa ToJieTa B pe3yJibTaTe OTKa30B Ha
6opty BC, a Taxke npu BO3HUKHOBEHHH JPYTUX OTPAaHUYEHUMN, HE MTO3BOJISIOIINX

BBITIOJIHUTH MIEPEBO3KY 110 3aAINIAHUPOBAHHOMY MapIIpyTy

-Ilognepxka mnpuHATUS penieHud mpu omacHoM commkenuun BC u

ONEPATUBHOMY IEPEIUIAHUPOBAHUIO MapLIPyTa MOJIETA.



B TperheM pazzenie mpousBelieHa pa3padOTKa CTPYKTYPhl MOJICHUCTEMBI
MOAJACPKKU JUCIETUYEPCKOTO YIPABJICHUSI U pa3pabOTKa METOJOB ONTHUMHU3AIUU

3a1a4, pCIacMbIX HOHCHCTGMOﬁ IMOAACPIKKH.

CtpykTypa TMOJCUCTEMBI TOAJCPXKKH  JIUCIETYEPCKOTO  YIPABICHHUS

BKJIIOYAET B ceOsI CJICAyromuc OCHOBHBLIC MOJYJIN IMTOACHCTCMBI:
- MOAYJIb OICHKH OIITUMAJIBHOCTH HaﬁIIGHHBIX pemeHHﬁ;
- MOAYJIb BBIYHUCIICHUA paCCTOHHI/Iﬁ MCKAY as5pOIIopTaMu;

B nanHOM paszjene paccMOTpeHa peau3aius MOJCUCTEMbI MOIIACPKKH
OPUHATUS PEUICHUN JHUCIETYEPCKOTrO YINpaBIEHUS B YAaCTH pacueTa BapUaHTOB
MapuIpyToB. B noacucreme ocyuiecTBIsieTcs: MOAAEPKKA MPUHITUS PEIICHUN TpH
pacyeTe MO PAa3TUUYHBIM KPUTEPHUSM ONTUMAIBLHOCTH, BKIIIOYAas MUHUMU3AIUIO

BpCMCHHN, MUHHUMH3ALIUIO CC6€CTOI/IMOCTI/I, MHWHHUMMN3AOUI0 JUCTaHIIUHN.

Jns pemieHus 3amad ONTHMM3ALMM MPUMEHSIOTCS PA3JIUYHBIE METOJbI
ONTUMM3AalM{, BKJIKOYAs  auropuTt™M  JIEHKCTpBI, aNrOpuTM  JIMHEHWHOIO
IIPOTPaMMUPOBAHUS U AJITOPUTM MATEMATUYECKOTO IIPOrPaMMHUPOBAHUS C OJTHUM

KPUTEPUEM.

B PE3YIbTATC MMOACUCTEMA OCYHICCTBIIACT paCuCT ONTHUMAJIILHOI'O BapHaHTA

MapuipyTa Ha OCHOBE BEIOPAHHOTO KPUTEPUS ONTHUMAIBHOCTH.

B derBepTOoM pazzmenie omnMcaHa peanu3anus MOJEIU  MOJCUCTEMBbI
MOMJICP)KKU TPUHATHA PEUICHUS JUCIeTYEpaMH  YNPABIEHUS BO3AYIIHBIM
NBIDKEHWEM W pa3paboTaH TEepeueHb MapaMeTpoB ISl CTPOKOBOTO OMHCAHUS

CUTyalWi B UHTEJUIEKTYAIbHON MOJICUCTEME.

[Ipennoxken crnoco®  (GopMalIbHOTO  MPEJICTABICHUS  CUTYallMOHHOM
uHOpMAIUU B Croco0 (OPMALHOTO TPEACTABICHUS pPEIICHUsS KOHMIUKTHBIX
CUTyallMii C WCIIOJb30BaHWEM 0a3bl 3HAHWNW WMHTEIUICKTYAIBHOW CHCTEMBI

MOAJEPHKKHU MIPUHSITHUS PELICHUH P TUCIIETYEPCKOM YIIPABIICHUH.



B nmanHoM pasnmene ommucaHO oOOecredeHHe AaBTOMATHU3AlMHM TPYIIIbI

onepaum”I JUCIIETYEpa YIIPpaBJICHUS BO3AYIIHBIM IBH)KCHHUCM.

- BBIOOp a/11 TOCAIKU U OINEepaTUBHOE MeperylaHupPOBaHUE MapIIpyTa MOJIeTa B
pe3ynbTaTe 0TKa3zoB Ha 6opTy BC, a Takxke mpu KpUTUUECKUX U3MEHEHUSX B
a’pOHABUTAITMOHHOM, METEOPOJIOTUYECKON U TOJUTUYECKON 00CTaHOBKE B paiioHE

MOJIETOB, HE MO3BOJISIONINX BBIMOJHUTH PEUC MO MJIaHY
- OnepaTUBHOE MeperyIaHupoBaHue MapipyTa npu commxkennn BC.

Pazpaboran cmoco06 onTHUMH3AIMM pacueTa BapUAHTOB MapuipyTa ¢
UCTIONB30BaHUEM  airoputMa  JIeWKCTpel W 3aJa4  JAMHAMUYECKOTO

IIporpaMMHpPOBaHUS 110 PA3JIIMYHBIM KPUTCPHUAM OIITHUMHU3AllUH.

OcHOBHBIE pe3yJbTaThl HAYYHO-KBAIM(PUKAIMOHHOW pabOTHI CBOJSATCA K

CJIEIYIOLIEMY:

B paborte mpoBeneH aHanu3 mpoOJieM YIpaBICHUS W MPUHATUS PEIICHHMA

AUCIICTYCPOM Ha IMIPUMCPC CIICAYIOINUX ITOACUCTCM:
- HCIIOCPCACTBCHHOC BBLIIIOJIHCHHUC I10JICTA.
- HCIIOCPCACTBCHHOC YIIPABJICHUC BO3AYIIHBIM ABMIKCHUCM,
- IIOJICTHOC NUCIICTUYCPCKOC YIIPABJICHHC peﬁcaMH dBHAaKOMIIaHHU.

Pa3paborana koHuUenTyajabHass W CTPYKTYPHO-JIOTMYECKas  MOJENb

MTOJACHUCTEMBI TTOAIAEPKKU IPUHATHUS PELLICHUM.

[Ipennoxxensl crmocoObl 0TOOpa penIeHU B yCIOBUAX MOJHON U HEMOJHON

MH(OpMAIUU C OLIEHKOW ONTUMAJIbHOCTH PEUICHUI AUCTIETYEPCKOTO YIPABICHHUS.

[TonydyeHHsle pe3yabTaThl MO3BOJSAIOT CHOPMYIHUPOBATH  CIEAYIOIIME

BBIBOJBI:

1) Ilpoueccsl  ympaBieHHsi B PAacCMOTPEHHBIX  MOACUCTEMAX
aBUATPAHCIIOPTHOM CHUCTEMbl HMEIOT CXOXHE€ OCOOEHHOCTH, IMO3BOJSIONINE

OTHECTHU 3TU INIOACHCTEMBI K O)IHOﬁ rpynmne IMHaAaMHUYCCKUX CUCTEM YIIPABJICHUA B



peanbHOM BpeMeHM. IIpuHsATHE pelIeHUM BBINOJHAETCA B YCJIOBHUAX B3aHMMHOTO
OpOTUBOpEUMs  LeJedl  (PYHKIMOHMPOBAaHWA  CUCTEMBbl  YNpPABICHUA U
HEOOXOJMMOCTH MOCTOSIHHOTO TIOMCKAa JIMLOM, TMPUHUMAIOUIUM  PELICHUS
KOMIIPOMHUCCA MEX]y B3aWMOUCKIIOYAIOIMIMMHA U OTPAaHUYMBAIOIIMMH (paKTOpaMu
C Y4YE€TOM JMHAMHUYECKH MEHSoIIeHcs WH(POpPMAalMM O CUTyallUM B CHCTEME

YIPABJICHHUS.

2) TlpemtoskeHHas B JaHHOH paboOTe peaiw3alius MOJACUCTEMBI ITOICPKKU
NPUHATHS PEUICHUNA JHWCHETYEpaMu YIPABICHHUS BO3AYIIHBIM JIBUKEHUEM
MO3BOJISIET PEIIUTh MPoOieMy HWH(DOPMAITMOHHOW TEPEeTPy3KH JUCIIeTdepa |

IIOBBICUTH KAYCCTBO IIPUHUMACMBIX peHIGHI/Iﬁ.



