OT3bIB
0UIHATBHOTO ONIIOHEHTA Ha IUCCePTaLUIO Amnzpeiiayka AuToHa AHJApeeBHYA
«MeToIbl KOH(GIIKTHO-OPUEHTUPOBAHHOT O IOMCKA VIS TIAHHPOBAHUA
COBOKYTHOCTH Ge30MacHbIX TPaeKTOPHH MOOHJIBHBIX areHTOB ¢ Y4eTOM
BO3MOKHOCTH COBEpILIEHHs TeHCTBUH TPOU3BOIBHOH IIPOLOJIKUTEIEHOCTHY,
IpeJICTARIEHHYIO HA COMCKaHNE YISHOH CTETOHH KaHu/1aTa buzuko-
MaTeMaTHUecKuX HayK 1o crnennansiocty 1.2.3 — «TeopeTnyecKast nH(bOpMaTHKa,

KHOepHEeTHKa».

AKTYaJbHOCTh TeMBI.

Iluccepranuss AHApeliuyka AHTOHA AHnpeeBHYa IMOCBSILIEHA pa3paboTke
METONOB ¥ AIFOPATMOB pCLICHWs 3a/a4d MHOTOAreHTHOro IUIaHMPOBAHMS
TpaekTopHil. JlaHHas 3agaya BOSHHUKACT IpH ONTHUMH3ALMH JIOTUCTUKH Ha
ABTOMATH3HPOBAHHBIX CKJIAJax, B KOTOpIX 00paboTKa M NeEpeMelleHHe TOBApOB
BendTcsi pOOOTAMU-TPY3YMKaMH [P MHMHUMAIBHOM Y4aCcTHH (B upeane 6e3
yuacTusi) desnoBeka. Paspaborkoil u peanu3alyuei MJeH aBTOMATH3HPOBAHHBIX
CKJIAZI0OB 3aHMMAIOTCS MHOTHEe KpYyMHBIE KOMIAHHH, AJs KOTOPBRIX BO3HHKACT
HeOOXOIMMOCTh B YCKOPDEHHH TMPOLECCOB  COPTHUPOBKH, KOMIOHOBKA 1
nepeMelleHus TOBapoB Ha GONbIIMX CKIanax (HampuMmep, KOMIAHMM Amazon,
Alibaba u nap.). s poOOTOB-Tpy34HKOB CYIICCTBYET HEOOXOMMOCTb B
ABTOMATHYECKOM IIOCTPOEHHHM TPAeKTOPHH [epeMelleHus, IMpu S5TOM TaKHe
TpaeKTOPHH JOJKHBI OBITH COTJIACOBAHBI C OJIHOIl CTOPOHBI, C LEJbI0 H30ekaTh
CTOJIKHOBEHHH, 4 C JIPyroil — C IeJIbI0 ONTUMAIbHOI'O BBIITOTHEHHA IIOCTABJIEHHOM
3amauyd. B OOJBIIMHCTBE CYIIECTBYIOLIUX paGoT MO TeMe HCCIeI0BaHuU
CYLIECTBEHHBIM HENOCTATKOM SBISIETCS PACCMOTPEHHE JIMCKPETHOTO BpEMEHHU
BCJIGNCTBHE  4ero  Tpejmojaraercs, 4To  (QYHKUMOHHPOBAHHE — arcHTOB
OCYILECTBJISIETCSL  «TOIIAroBO»  4Yepe3  paBHBIC  MPOMENYTKH BpEMEHH, a
NPOIODKUTEILHOCTh BCEX UX nedicteuil ogunakosa. [locieqHee B MOJHOE MeEpe
TOSICHSIET aKTyaJbHOCTb BEIOPAHHOrO HAITPABIEHUS 1 TEMBI HCCIIETOBAHIA

CTpyKTYpa H coJepKaHHe HCCePTAIIHOHHOI padoThI

OCHOBHOW pe3ynbTar AMCCEPTAlHOHHOTO MCCIIEIOBAHUS  COCTOMT B

pa3BUTUH H YCOBepmeHCTBOBaHHH METOJ0B W aJrOpUTMOB PEHICHHA 3aga4du



MHOTOAreHTHOTO IUIAHMPOBAHUS  TPAEKTOPHH JUIst  ydeTta BO3MOXHOCTH
COBEpLICHHsI areHTaMu JeHCTBUi MIPOU3BOJILHOM MPOJOHKUTEIbHOCTH.

JlucceprandonHas pabora oOumM 00BEMOM 127 crpaHulbl COCTOUT H3
BBEJICHHs, TSITH IJ1aB, 3aKJIFOUEHWs, BKItoYas 28 PUCYHKOB H 8 Tabmuu. Crmucok
muTeparypsl conepkut 102 HanMeHOBaHHUS.

Bo BBeJeHHH PAcKpHIBAIOTCA LENd U 3a7a4d paboThl, ee aKTyalbHOCTb, U
OIMCHIBAIOTCS OCHOBHBIE PE3YJbTATHI, MOJy4YECHHbIE B IUCCEPTAIIUH.

B nepeoii znase ONMMCaHbl Pa3U4HbIC MOCTAHOBKH 3a/ad¥ MHOTOAreHTHOrO
nnanupoBanus. OCHOBHBIM HEJOCTATKOM KJIACCHYECKOH IOCTAHOBKH ABIACTCA
ponymeHue 00 ONMHAKOBOH MPOJOKHTENBHOCTH BCEX JIEUCTBUI areHTOB.
[Toka3aHo, YTO BO3MOXKHOCTb COBEpIIEHHs NEHCTBUH OXHIAHUA IIPOU3BOJILHOM
JUTHTEBHOCTH MOXeT JaBaTh CyLIECTBEHHO Jyuliue pemnenus. Ilpuenena
[IOCTAaHOBKA 3aJlayd C Y4€TOM BO3MOXXHOCTH COBEPILICHUA JIeACTBUIM MPON3BOJIBHON
TMPOJOJIXKUTEIEHOCTH.

Bo emopoii 2nage TpPUBEIEH 0030p CYMIECTBYIOUIMX METOAOB PEIICHUA
3amauy MHOroareHTHoro Iuranuposanus. [IpoBeneH noapoOHBIM  aHaIM3
COBPEMEHHOTO COCTOSIHHSI O0JIaCTH ¥ BbIABJIEHBI OCHOBHbBIC HEJOCTATKH MoJienen
JUIS 3a/1a4d MHOTOAreHTHOr0 IJIAHUPOBaHMSL.

B mpemveii 2nage ONACAH MONXO/l KOH(DIHNKTHO-OPUEHTHPOBAHHOTO MOHCKA,
BBEJIEHO HOBOE OIpe/eleHue KOHIMKTA, KOTOPOe 3a/1aeTcsl Yepe3 naphl: JeHCTBe
1 MOMeHT ero cosepiieHus. OmucaH MeTOJ TPOBEPKH HAIHU4Us KOH(JIMKTOB
MeKIy Tapamy JeHCTBHH, a Takke Crocod moucka KOH(JIUKTOB B COBOKYITHOCTH
tpaextopuii. Paspaboran anroputm Continuous Conflict Based Search mis
pellleHys 3aadd MHOTOAreHTHOro IJIaHMpOBaHHA, IOIMYyCKaoIeil BO3MOXHOCTD
COBEpIIEHHs  areHTaMu [eHCTBUH MPOU3BOJIBHON JUIMTENbHOCTH. B riase
000CHOBBIBAETCS KOPPEKTHOCTh pa3pabOTaHHOro MoJaxoJda M JA0Ka3bIBACTCA
ONTHMATBHOCTb pEIIEHHs, HAXOJMMBIX pa3pabOTaHHLIMK AIrOPHTMAMH  TIpH
YCJIOBHU MX CYIECTBOBAHMS.

UerBépTas IJiaBa [MOCBAIIEHA OMNMCAHWIO  OMMCBHIBAIOTCS  PasIHIHBIC
MOIMGUKALMK [IPEAIaraeMoro alropuT™Ma, 4YacTh M3 KOTOPBIX IO3BOJACT
COXpaHHTh CBOHCTBO ONTMMAIBHOCTH, a Jpyras — TO3BOJSET OTBICKUBATH
cybonTHMATbHBIE PELIEHHUS C OTPaHHYEHHBIM dakTopom cyOONTHMAIBHOCTH.

B namoti anaee IpUBEAEHbI pe3ynbTaThl MIPOBEIEHHOI 0
DKCIIEPHMEHTAIILHOTO ~ MCCJIE[IOBaHMs — MpEJUIaraéMoro — airoputMa - €ro
MOIM(WKAUUH, B TOM 4YHCI€ B CPaBHGHHH C JPYTHMH CyIICCTBYIOUINMHU
ANTOPUTMAMH, PEIIAIONIMMHA 3aJady MHOTOAreHTHOro IJIaHMPOBaHMS B CXOXKen

I[TOCTaHOBKE.



HoBH3HA OCHOBHBIX HAYYHBIX TOJIOKEHHMil, ONyOIMKOBAHHBIX B
JIUCCEPTALMH, COCTOUT B CIEAYIOLIEM:

— NpPEJUIOKEH OPUTMHANIBHBIN CrOcO6 OnucaHuss KOHMIUKTOB s ydéTa
BO3MOXHOCTH COBEPIIEHUS areHTamMu JIeUCTBUM [IPOU3BOJILHOM
NPOJIOJKUTEIbHOCTU. BBeleHbl MHTEpBaNbHbIE OrpaHWYEHHUs, W pa3paboTaH
aJITOPUTM

[UIAaHUPOBAHUS HMHIMBUAYA/IbHBIX TPACKTOPHUH, CIOCOOHBIA YYHTHIBATh
110J00HBIE OTPAHUYCHHUS;

— s pa3pabOTaHHOTO — aNropuTMa  NPEMANOKEHBl  MOIH(MUKALMH
NPUOPUTE3ALMU KOH(QIIMKTOB, HENepeceKkarollerocsi pasleNeHusi H IBPHCTUKH
BEPXHET0 YPOBHA,

MO3BOJISIONIME TOBBICUTE BBIYMCIUTENLHYIO dQ(QEKTHBHOCTh ¥ NPH 3TOM
COXPaHHUTh CBOMCTBO ONTHMAIBHOCTH.

— NpeJJIOKEeHHbIe B pabore MOAMDHKALKH, KOMOHHHPYIOUIHE ITOIXO.
KOH(JIMKTHO-OPUEHTUPOBAHHOTO TIOMCKA C CyGONTUMANLHBIME ~ aIrOPUTMAMH
NIaHUPOBAHUS, OTBICKUBAIOT OTPAHHYEHHO CyOONTUMAIIBHBIE PEMIEHHUS H HUMEIOT
peryiupyemblii MapamMerTp, OTBEYAlOWUi 3a (akrop CyOONTHMATBHOCTH, YTO
TMO3BOJIACT HAWTH TpeOyeMbIl GamaHc Mexk /1y KayecTBOM OTHICKMBAEMBIX pelleHHi
U BBIYMCIUTEILHEIMH PECYpPCaMHU, 3aTpauMBa€MBIMH HA UX [TOUCK.

JlocToBEpHOCTH HAYYHBIX MOJIOKEHHI W peKoOMeHaanuii obecrieunBaercs
KOPPEKTHBIM ~MCIOJIb30BAHWEM AHAJIWTHYECKOrO ammapara TeopuH rpados,
JIMHEMHOI0 NPOrpaMMHPOBAHKS, BBIYUCIIUTENBLHON TEOMETPUH M HCCIIEJOBAHUS
olnepaLui.

Crenenr  000CHOBAHHOCTH HAy4YHBIX MOJIO)KEHHii, BBIBOXOB M
peKOMeHIa M i

OOOCHOBaHHOCTb HAYYHBIX IIOJOKEHUH, BBIBOAOB H pPEKOMEHIallui,
chopMyTMPOBAaHHBIX B IHCCEPTAIMH, MOITBEPIKIAETCS AETAIbHBIM 0OOCHOBAHHEM
¥ ONHCaHWEM pa3pabOTaHHBIX QJITOPUTMOB U METOIMK, IOJOKHTEIbHBIMH
pe3ynbTaTaMH BbIYMCJIMTENIBHBIX JKCIIEPUMEHTOB U anpobamumell OCHOBHBIX
NOJNyYCHHBIX HAYYHBIX pEe3yJbTaTOB Ha MEKIYHApOOHBIX H BCEPOCCHICKHX
KoH(epeHIUsX. BpiBobI 10 raBaM U Beeil paGoTe B LENOM JIOTHYECKH CIETYIOT
U3 OCHOBHOI'O COJICPXKaHMSI TUCCePTaLiH.

3akioueHne 0 COOTBETCTBHH JAHCCePTALHH KPHTepHSM,
ycranoBaeHHBIM Ilo/102keHHeM 0 mopsiike NPUCY:KIEHHS YYEHBIX CTeNeHel

Huccepranuus ABIseTCs 3aBEpIIEHHON HAay4HO-HCCIIE0BATENLCKOH paboToii,
BbIIOJIHEHHOH HAa JI0CTATOYHO BBICOKOM Hay4dHOM ypoBHe. PaGora coorsercTByeT
. 9 «MaremaTn4yeckas TeOpUs UCC/IeOBAHHs oOIepauuiiy, . 29 «Teopetnueckue



OCHOBBI IIPOTPaMMHPOBAHMA, CO3/laHHs IPOrPAaMMHBIX CHCTEM Ui HOBBIX
nHbOpMaLMOHHBIX TexHonorui» Iacnopra cnenranbHocTh 1.2.3 «Teopetnueckas
uH(GOPMATHKA, KUOEPHETHKAY.

JlnccepTalys ABJIAETCA 3aBEPIICHHON Hay4YHO-KBaTH(UKAIHOHHON paboToi
U CaMOCTOSITEJIbHBIM HMCCJI€JIOBAaHUEM, COJEpXKAllMM COBOKYIHOCTb HOBBIX
HAyUYHEIX PE3YJIbTATOB U TIOJIOKEHWH, BBIJBUTAEMBIX aBTOPOM s ITyONMYHON
3ammUTel. Bce OCHOBHBIE pe3yJbTaThl HOCTATOYHO IIOJIHO OTpakeHel B &
nyOmmkanusx, B T. 4. 2 B xypHanax u3 Ilepeuns BAK u 5 — B usmanumsx,
WHJIEKCHPYEMBIX Scopus.

JluccepranoHHas paboTa OTJIM4aeTcsi BEYTPEHHHM €IMHCTBOM. Pe3ynbraThl
couckaress SBJSIOTCS HOBbIMH. PaboTa B 11eJ10M HamucaHa 'paMOTHO, JOXOIYHBO
u obopmieHa B COOTBETCTBHM ¢ TpeOoBaHMsAMH. B Tekcre paboOThl JaHBI
KOPPEKTHBIE CCBUIKH HA aBTOPOB M UCTOUHMKH. ABTOpe(epar NpaBUIIbHO U TIOTHO
OTpa)KkaeT CollepKaHue AUCCEPTALIUH.

3ameuyanuns

1. Conepkanue ABYX TEPBBIX TNIaB JIHCCEPTAlMU TAaKOBO, 4YTO ObLIO OB
MpaBUIBHO OOBEJUHUTH HMX B OJHY IJaBy, B KOTOpOH u (opmyiupyercs
IIOCTAHOBKA 3a/1a4M, ¥ IPUBOUTCS 0030p COCTOSIHUSI 00JIaCTH HCCIIeIOBAHUS.

2. TlpoBe/leHHBIA aHATW3 COBPEMEHHOIO COCTOSHMS OONAcTH Mo Oobluei
YacTH COCTOMT M3 paboT 3apyOeHBIX aBTOPOB, a IEepEeYUCIIeHHble pPadOThI
OTEeUYEeCTBEHHBIX YYEHbIX IPUBEIECHbI 0€3 NOAPOOHOr0 ONUCaHUS.

3. HUcnonp3yeMblii B paboTe KpUTEpHH OLIEHKHM KayecTBa pEIIeHWHA He
ABISETCS YHHMBEPCAIBHBIM M eIWHCTBeHHBIM. He XBaraer aHanmm3a JIpyrHX
KpPHTEpHEB Ka4yecTBa, a TAKXKE PacCyXJIEHHH Ha TEMY BO3MOXXHOCTH IPUMEHEHHS
Tpe/iaraeMoro ajJropuTMa B Clly4ae MHOTOKPHTEPHAIbHOM ONTHMHU3ALIKH.

4. B nmAToi TIaBe TPHBOAWTCS HCCIENOBAHHE BEPCHHM alTOPHTMA,
YUMTBIBAIOIIEH [OMONHUTEIbHBIC OTPAHUYCHHUS, B YACTHOCTH, HAJIMUHE Yy areHTOB
OpPHEHTAIMU U HeOOXOJUMOCTh 3aTpauuBaTh Bpems Ha €€ cmeHy. OnucaHue 3TOu
BEPCHH aJITOPUTMa U IIOCTAaHOBKY 3a/[auH, B KOTOPOil OHa paboTaer, clie0Ballo ObI
pacIIMpHTh W BBIHECTH U3 [JIaBbl, IIOCBALIEHHOW 3KCIIEPUMEHTAILHBIM
UCCIIeTOBAaHUSAM.

5. CrmemyeT OTMETHTh TaKXe HajMyde OIeYaToK M IOrpPelIHOCTEH
TeXHHYECKOr0 Xapakrepa B O(QOpPMICHHH [JHCCEpTAlHOHHOH paboTel H
aBTopedepara. Tak, Hampumep, 3amuch 4ucesn mpuBoauTcs B (opmare,
OONBIIMHCTBA SI3BIKOB TNporpammupoBanus. Jlis Takoro Qopmara B 3allHCH
JIEeCSITUYHOM JIpoOM wellas 4acTh OT JpPOOHOM oTaensieTcss TOYKOH, Torjaa Kak



coriacio I'OCT B opopmiieHMH TekcTa JAMCcepTalMy Lenas 4acTh OT ApOOHOM
JOJDKHA OTAEIATHCS 3alATOM.

Hanuyue Bcex yKa3aHHBIX HEIOCTATKOB B paboTe He MPHBOIAUT K HEBEPHOMY
TOJIKOBAHMIO IIPE/ICTABJIEHHBIX B Heil pe3y/bTaTOB MCCIIEOBAHUS U He BIHMSET Ha
OOLILYIO MOJOKUTENBHYIO OLIEHKY AUCCEPTAHOHHON PabOTHI.
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