3AKIIOYEHUE

IIpecuskoBa KoHcTaHTMHa AJnekcaHIpoBHYa — JOKTOpa TEXHHUYECKHX HayK,
CTaplIEro HAy4YHOIO COTpPYJHMKA, OJKCIepTa JAWCCepTallMOHHOro coBeTa []
05.23.686 mnpu MHCTUTyTE MAalUMHOBEAEHHUS, ABTOMATHMKH W TIeOMEXaHHKH
HanvonaneHoit akagemuu Hayk Kboipreisckoir PecnyOmuku u Keipreiscko-
Poccuiickom CnaBsHckom yHuBepcutere uMm. b.H. Enbuuna mo auccepranmu
Tokromosa I'ymkurura blcakoBuua na temy «Pa3paboTka Mozeneii U MeTOIOB
ONTUMHU3ALMU CETe MHXXEHEPHBIX KOMMYHHMKalIM1», TPENCTaBIEHHYI0 Ha
COMCKAaHHME YYEHON CTENEeHH [OKTOpa TEXHUYECKHX HayK IO CHeIUaTbHOCTH
05.13.18 — mMaremMaTruyeckoe MOJEIUPOBAHHE, YUCIIEHHbIE METOIbI U KOMILJIEKCHI
IPOrpamMM.

PaccmotpeB  mpeacraBneHHyro — aumccepranuto  TokTtomoBa  ['ymxurura
blcakoBuya, npuien K cienyoleMy 3aKiII0UYeHHUIO.

1. CoorBercTBHe pabGoThl CHENHAJBLHOCTH, [0 KOTOPOiH /JaHO TMpPaBo
AHCCEPTALHOHHOMY COBETY IPUHUMATDH IHCCEPTALHIO K 3al[HTe

IlpencraBneHHas JOKTOpcKas JAUCCEpTAlMs IOJHOCTBIO COOTBETCTBYET
NpoQUII0  JEATeNbHOCTH  AUCCePTAllMOHHOrO coBeTa. B uccienoBaHuu
MPOBOAUTCS TIIyOOKHM aHanu3 ONTUMHU3ALMOHHBIX 3ajlad, a TaKXe METOAbl U
BBIYMCJIMTENIbHBIE aJIrOpuTMbl pemieHue NP-TpynHbIX 3a7ad, BO3HUKAIOUIMX B
00J1acTU NPOEKTUPOBAHUSI WHIKEHEPHBIX CeTe M KOMMYHHUKALUH pPa3IudHOrO
HasHaueHus. Fcmosnp3oBaHme — MareMaTHYeCKMX  MoJelned W MeTOAOB
ONTUMHU3AIMU CETeH WHXKEHEPHbIX KOMMYHHKALMH, a TaKXe KOMIIJIEKCOB
nporpaMM JUisl IOAJAEP KKU IPUHATUS IPOEKTHOrNO PELICHUs MPEeACTaBISETCS
aKTyaJIbHBIM ¥ BOCTPeOOBaHHBIM /Ul aHAlIM3a U CHUHTE3a MHXKEHEPHbIX ceTeil U
KOMMYHHUKALlU{A pa3JIM4yHOro HazHadeHus. Pabora cooTBeTCTByeT TpeOoBaHUSIM
cnequasibHocT  05.13.18 — Maremaruyeckoe MOJAEIUPOBAHUE, YHUCIICHHbBIE
METOJbl U KOMIUIEKCHI porpamm (1.11. 2, 3, 4, 5).

2 Heabo auccepranuu siBJsieTcss pa3paboTka Mojened U MeToloB
ONTHMHU3ALUK, & TAKXKE YUCJIEHHBIX aJrOPUTMOB, MO3BOJSIOLIUX HCIIOIB30BAThH
IIPOrpaMMHbIE CPEACTBA U BBIYUCIUTEIbHYIO TEXHUKY JUISI TOANEPIKKU MTPUHSITHS
IIPOEKTHOTO PEUIeHUs] B YCJIOBHUSX HEOJHOPOAHOCTb TOPOJACKON TEpPpPUTOPHUH,
HECOBMECTUMOCTH NPOEKTUPYEMBIX TUIIOB Ce€Tel W  MPOTUBOPEUHUBOCTH
nokazaresieit 3pPeKTUBHOCTH MIPHHUMAEMBIX TPOEKTHBIX PEIIeHHH.

JUis. TOCTH)KEHMS TOCTABJIEHHOM LIeJ B JIUCCEPTAIlMU PEeLIeHbI CeAyIolne

3aa4M;
1. Pa3paboTka MaremaTH4yecKOW MOJEIM MECTHOCTH, IO3BOJISIOIICH Yy4YecTb,
KaK BBICOTHbBIE, TaK U IJIAHOBBIE OIPAaHUYEHHUsI TIPOKJIA/IbIBAHUSI MHKEHEPHBIX CETeN
Y KOMMYHUKaIIWK;
2. Pa3pabGoTka MaTeMaTHYECKOM MOJENH ISl CTPYKTYPhl MH)XKEHEPHBIX CeTeH U
KOMMYHHMKAllUd,  yYMUTLIBAIOIIEH  COBMECTHOE  CYyIIeCTBOBaHHE  00JacTH



pasMelleHus] ¥ MPOSKTUPYEMOH KOMMYHHUKAlMH KakK eIMHOro MaTeéMaTH4YeCcKoro
00BEKTA;

3. PaspaGorka Mozeneil M METOJOB ONTHMHU3ALMUH, YYUTBHIBAIOLIMX BBIOOD
HAWIy4lIero TMPOEKTHOTO pEIIeHHs OTHOCHTENIbHO B3aUMHOIO PACIIOJIOKCHHS
MHKEHEPHBIX CEeTEH ¥ KOMMYHHUKALUH B YCIOBUAX FOPOJICKOM 3aCTPOMKH;

4. WccnenoBaHue M aHAIW3 HEKOTOPBIX KIACCHYECKHMX M IPUKIAJHBIX
ONTHMH3AIIMOHHBIX 3a/a4, BO3HUKAIOIIUX MPU MPOEKTUPOBAHUUA M CTPOUTEIIbCTBE
VH)KEHEPHBIX CeTell 1 KOMMYHHUKALUH pa3In4HOro Ha3HAUCHHUS;

5. AHaJIu3 CIIOXKHOCTH 3a/a4d ONTUMHU3aLMK CeTel U KOMMYHHMKalLUH, a TaKkKe
METO/Ibl UX PELICHU;

6. PaspaGoTka MeTOJOB W QJITOPUTMOB JUIs ONTHUMAJBHOIO IMPOK/IaJbIBAHHS
NIPOEKTHPYEMON KOMMYHHKALMH B yCJIOBHAX FOPOACKOMN 3aCTPOMKH IO PasIuHbIM
KPUTEPUSAM ONTUMHU3ALMH (IKOHOMUYHOCTh, COBMECTUMOCTb, HAJIGHOCTh U T. n.);

7. Pa3paboTKa KOMIUIEKCOB IPOrpaMM JUlsi MPOBEACHUS BBIYMCIHUTENILHOTO
SKCIIEpUMEHTA, aHaJIn3a, 00pabOTKU ¥ XpaHeH!s Hay4HOH HH(pOpMALIUH;

8. IlpoBeneHre W aHAIM3 MOJNYYEHHBIX pe3yJbTaTOB M CpaBHEHHE C
pe3yJbTaTaMy CyIIECTBYIOIIMX METOI0B ONTHMHU3ALIUH.

Coomeemcmeue 06vekma Uccnedo8anus Ouccepmayuy yenu u 3a0aiam
pabomuvl  3aKIIOYAaETCs B TOM, 4YTO paspaboTaHHbIE MOJENH W METOJbI
ONTHMHU3ALIUY CeTel U KOMMYHHKAIUK, 1 IPOrpaMMHbBIE KOMILJIEKChI MTO3BOJIAIOT
MIOCTPOUTH MpoeKkTHOoe pemeHue s NP-TpyaHbix 3ajad, ¢ y4yeToM BHI U
Ha3HAYEHUs NPOEKTHPYEMOW KOMMYHHMKAaLlMM M pejbeda peaqbHOM MECTHOCTH,
4TO SIBNISIETCS HEOOXOIMMBIM JUIS JOCTH)KEHHS MOCTABJICHHOM LN U PeLICHHUS
3a1a4, chOpMYJTUPOBAHHBIX B JUCCEPTALIMH.

Obvexmom uccredoéanuss SIBISIOTCS 3aaud ONTUMHU3ALUN HWHXKEHEPHBIX
ceTell 1 KOMMYHMKAIMii pa3IMYHOrO Ha3HA4YeHWs, MPOCKTUPYyEeMble B YCJIOBUAX
rOpOJICKOM 3aCTPOMKH. '

IIpedmemom uccne0o8anus SBIAOTCS MaTeMaTHYECKHe MOJIEIU U METOJIBI
ONTHMU3ALUU CceTe M KOMMYHHMKAalMH, a TaKKe 4YHCIICHHbIE aJIrOPUTMBI
MO3BOJISIIOLIME HKCIIONBE30BaTh TPOTpaMMHBIE CpPEACTBA W BBIYUCIHUTEIBHYIO
TEXHHUKY JJIsI IOJJICPKKY IPUHATHS IPOEKTHOTO PEILCHHUS.

Axmyanvnocmo  memvr  Ouccepmayuy. COBPEeMEHHBIE ~ MHKXCHEPHBIC
KOMMYHHMKAIlAM [PEJCTAaBIAIOT U3 Ce0s MHOrOYypOBHEBBIE HEPAPXHUYECKUC
CHCTEMBI, NPOEKTUPOBAHME M CTPOUTEIBCTBO KOTOPBIX TPeOYIOT TIIATEIBHOTO
aHQIM3a CTPYKTYPHBIX M (QYHKUMOHAIBHEIX OCOOEHHOCTEH MpPOEKTHPYeMOH
KOMMYHMKAIIMK, MEPCIEKTUBBI €€ Pa3sBUTHA M PACIIMPEHHUs, a TaKKe Haludns
COOTBETCTBYIOIIEr0 3KOHOMHUYECKOro 000cHOBaHMs. B cBOrO o4epesh CTONMOCTD
CTpOHMTENbCTBA M OKCIUIyaTalldd WH)XEHEPHBIX KOMMYHUKALMH COCTaBJIAET
3HAYUTENBHYIO YacTh 3aTPaT B rPaJoCTPOUTENbHOM oTpaciu (10 30%). B cBasu ¢
5THM IIpeJBapUTEJbHOE HaydyHOoe OO0OCHOBaHME U CHHXXEHHE CTOMMOCTD
peay3aIiy MPOEKTHOrO PELICHUs MO MPOSKTHPOBAHHMIO U IKCIUIyaTalliH CeTei
MH)KEHEPHBIX KOMMYHHKAIUH pa3MYHOro HasHa4YeHWs /10 Hadaja CTPOMTEIbHO-
MOHTAXHBIX PabOT C HCIIOJIB30BaHHEM MOJEJed ¥ METOJOB ONTUMHU3AIHWH, a



TAK)K€ BO3MOXKHOCTh BBIYMCIUTEIHHON TEXHUKHU SIBIISETCS aKTyaJIbHOM.

& Hayunble pe3yabTaTthl. B auccepranmoHHON paboTe NpeCTaBlICHbI

CIIeAyIOLe HOBBIE HAyYHO OOOCHOBaHHBIE TEOPETUYECKHME M IIPAKTHYECKUE

pe3yabTaThl, KOTOpPble UMEIOT CYLIECTBEHHOE 3HA4YeHHEe [UIs MPOCKTUPOBAaHUS U

OKCILTyaTallui WHKEHEPHBIX CeTe U KOMMYHHUKALMH pa3Ii4HOro Ha3HAYCHMUS.

3.1. HayyHas HOBU3Ha NPOBEJEHHBIX TEOPETHUYECKUX U  IMPUKIATHBIX

UCCJIEJOBAHUM 3aKIIIOYaAETCs:

— B pa3paboTKe HOBOW KOHUENUUH MOJAEIMPOBAaHMS M ONTHMMH3ALUHM CETeH
WH)XKEHEPHBIX KOMMYHMUKALMM, KOMIUIEKCHO YYMTBLIBAIOIIass MEPapXU4HOCTh U
BJIO’)KEHHOCTH ITPOEKTUPYEMBIX TUIIOB CETEH, a TaKK€ MHOTOKPUTEPHAIbBHOCTh
ONTHMHU3ALMOHHBIX 33134,

— B pa3paboTKe MareMaTH4YecKOoW MOAENH MpPOKIAJbIBaHWS CETeH |
KOMMYHHMKaLUA B TPEXMEPHOM IIPOCTPAHCTBE, YYUTHIBAIOIIAs BO3MOXXHOCTb UX
IPOKJIa(bIBAHKUS KaK IO IUIaHy, TaK U IO MPOQUIIO0, a TaKXKe yIJbl MOBOPOTa
KOMMYHHKAIMI BOKPYT 3aJaHHOM ocU IpH 00X0/€e NPensaTCTBUH;,

— B pa3paboTKe MaTeMaTH4YecKas MOJeJIb COBMEIIEHHOIO INPOKJaJbIBaHKs CeTeH

HUHKEHEPHBIX ~ KOMMYHHUKAlMH  pa3lM4YHOrO  HAa3HA4YeHMs, YYHMThIBArOILAs
CYLIECTBYIOIIME TEXHWUYECKHe HOPMbI M IpaBuiia OE30MacHOCTH, a TaKkKe
COBMECTHMOCTD HJIM HECOBMECTHUMOCTH MPOEKTUPYEMbIX TUTIOB KOMMYHHUKAIIHIA,

— B JokasarenbecTBe NP-TpyaHOCTh 3aa4 ONTUMH3ALUM WH)XXEHEPHBIX CEeTed H
KOMMYHHKAIMi B THIIEPCETEBOM MOCTAaHOBKE, CBEJEHUEM ee K M3BecTHOH NP-
TpyaHoii 3anaue [llTeitnepa Ha rpadax;

— B paspaboTrke Meroja nuddepeHIaIbHON 3BOJIIOLMK, Ha OCHOBE METOJa
SBOJIIOIIMOHHOT'O CHHTE3a M T'MIIePCeTeBOro IMOAXO0/a, MO3BOJISIOIIEr0 BIIOXKHTh
BTOPHUYHYIO CETh B IIEPBUYHYIO C yUETOM pelibe(a peasbHON MECTHOCTH,

— B pa3paboTKe MOAM(UIIMPOBAHHOTO AIrOpuT™Ma MypaBbUHON Kononuu (AMK),
IIO3BOJIIONIEH MOCTPOUTH TPAacChl B COOTBETCTBUU C IIOBEAEHUSIMH MYpPaBbEB,
KOHTPOJIMPYEMBIE COOTBETCTBYIOILIUMH NIPaBUIIAMU;

— B pa3paboTKe HOBOTO 3BPUCTHYECKOr0 ajlropuT™Ma Ha OCHOBe MeToia k-
KpaT4alMx MyTel JUisi pelleHuss MHOTOKPUTEPUabHOM 3aJa4i ONTHMHU3ALUU
ceTell WMH)XEHEPHBIX KOMMYHMKALMM IO KPUTEPUI0O MHUHHUMYMa CYMMAapHbIX
CTPOUTENILHBIX 3aTpaT, IPU OrPAaHUYEHUH Ha 3aJJaHHBIM yPOBEHb HAEKHOCTH,

— B pa3paboOTKe MPOrpaMMHOIO KOMIUIEKCa Ui TIPOBEIEHHS YHUCIICHHBIX
SKCIIEPUMEHTOB MpPU MPOEKTUPOBAHUM CeTeil WHKEHEPHBIX KOMMYHHUKalUH
Pa3IMYHOTO Ha3HaYeHUsl, Ha IpUMepe psiia TECTOBBIX U NPAKTUYECKHUX 3a/1a4.

3.2.  J10CTOBEPHOCTH pe3yJIbTaTOB UCCIIEJOBAHUS NOATBEPXKAAFOTCS
HCIIOJIB30BaHUEM HAy4YHO-OOOCHOBAHHBIX MOZENIEH M METOJOB DPEIICHHUS
ONTUMH3AIHOHHBIX 3a]la4, BO3HUKAIOUIMX B 00JACTU NPOEKTUPOBAHUS H
CTPOMTENLCTBO MH)KEHEPHBIX CeTel M KOMMYHHUKaIMi B FOPOJICKOHN cpejie.
[IpyMeHEHHBIE  METOABl M  INOPUTMBl  TakMe Kak  allTOpUTM
mddepeHIMaTBHON IBOTIOLUH, AJITOPUTM MYPaBbUHOW KOJIOHMH ISt



peLICHK  3a7a4 ONTUMHU3alUMKM CeTe yYMTBAIOT BHUJ W  HA3HAYECHHS
NPOEKTUPYEeMOH KOMMHMKALMM M peibe(a peanbHOM MECTHOCTH, a TaKKe
peallbHBIC YCIIOBUs MPOCKTUPOBAHMS KOMMYHMKALMI B TOPOACKOH cpeje.
Hcrnonb3oBanne MeTO/0B 3BOJIOLUMOHHOTO CHHTE3a IO3BOJSIOT IIOCTPOUTH
MpoeKTHOe pemeHus st NP-TpynHbIX 3anau, He MOJJAIOLIME K PEIICHHIO B
oOuiem ciydae. AnpoGauusi pe3yJbTaToB Ha MeXIyHApOIHbIX KOH(EpEeHLIHIX
MOATBEPIKAACT MX IIMPOKOEe OOCYXKIEHHe M 3HAYMMOCTh JUIS HAYYHOTO
cooO1ecTBa.

3.3 Teopernueckoe 3HaueHHe paGOTBI COCTOMT B paclUMPEHHH U
YrilyO/leHHH TEOpMH ONTHMHU3ALMOHHBIX 3a/ad, BO3HHUKAIOIIME B OOIACTH
NPOCKTUPOBAHUS M CTPOUTENBCTBO MHIXKEHEPHBIX CeTell M KOMMYHMKaluUii
pa3M4YHOro HasHaveHus. [IpenoskeHHbIe MOIEIM M METO bl ONITUMH3ALINKN CeTel
W KOMMYHMKALMi, OCHOBaHHbIE TEOPUH TMIIePCeTeil U PasIMYHBIX METadBPUCTHK,
@ TaKkXe BBIYMCIIMTE/IbHbIC AITOPUTMbI MOTYT JaTh HOBBIA TOSYOK K Pa3BUTHIO
TeOpHUH ONTUMHU3ALUM CeTeH M KOMMYHHKAlUH, a TakkKe METOJO0B HAaTypHOTO
BBIYMCJICHUSI U 3JIEMEHTOB MCKYCCTBEHHOTO MHTEJIJIEKTa B JAHHOM 00J1aCTH
uccnesoBaHust. ['MOpuan3aLms KNaCCHYECKUX TOYHBIX U NPUGITHIKEHHBIX METOI0B
ONTUMH3ALMK pa3pabOTaHHble HAa OCHOBe  MeToia k-KpaTuaiimx myTei,
alropuTMa MypaBbMHOHM KojIOHWM (ant colony), skanHast ctparerus (greedy),
MaKCHMaibHas CBA3HOCTb 3alaHHbIX Iap BeplIMH (maxprob) u apyrue
BBIYUC/IUTEIbHBIC AITOPUTMBI, O0ECNEeYMBATIN YJydlIEHHE IEePBOHAYATILHOIO
PELICHUS HAHACHHBIMH KJIaCCHYeCKMMU MeToaamu (0T 2% 10 7%) B 3aBUCHMOCTH
OT 00nacTH pasMelleHHs M THIA [POEKTUPYeMOH KOMMYHHKALUH, O YeM
CBU/ICTENILCTBYIOT PE3YJIBTATBl YHUCIEHHOIO SKCIIEPUMEHTA, TOJY4YEeHHBIE B XOJe
UCCIIEIOBAHUS.

3.4.  CoorercTBHe  KBaIU()HKALUMOHHBEIM  HPU3HAKAM. Hucceprauus
TIOJITHOCTBIO COOTBETCTBYET TPEOOBAaHUSIM, H3JI0XKEHHBIM M.M. 10 MONOXKEHUS O
MOpsA/IKE NPUCYXKACHUS yICHOM CTENeHH JOKTOpa TeXHUYeCKuX Hayk: «Perienue
KpyNHOH Hay4HOH HpoOJeMbl IyTeM pa3paboTKH HOBBIX HAYYHO OGOCHOBAHHBIX
TEXHUYECKUX, COLMAIbHO-DKOHOMHUYECKUX H  TEXHOJOIMYECKHX METOOB,
BHCJIDEHHE KOTOPBIX BHOCHUT 3HAYUTENbHBIH BKJIAJ B pasBUTHE M YCKOpEHHE
Hay4YHO-TEXHUYECKOIr0 TpoLecca B 3aBUCUMOCTH OT chepbl HAYKH M TEMAaTUKH B
COOTBETCTBYIOWIEH oOTpacin 3HaHui». [lpencraBneHHas paGora sBIseTCS
MOJHOLCHHBIM  3aBEPLICHHBIM  HAy4YHBIM  HCCJIELOBAaHHEM, B  KOTOPOM
NIPEACTaBJICHbl HOBBIM KOHLENTYaJbHbIM MMOAXOJ K ONTUMHU3ALMU ceTedl W
KOMMYHHKalMH, HAy4YHO-OOOCHOBAaHHbIE MOJEIM M METOABl, a TaKKe
BBIYMCIIUTENIbHBIE JITOPUTMBI, UMEIOLIKUE OOJIBIIOE MMPAKTHYECKOE 3HAUYEHUE IS
PELICHHS ONTUMU3ALMOHHBIX 3a/1a4 BO3HUKAIOILKE B 00JIACTH MPOEKTUPOBAHKE U
OKCITyaTallu¥ HHXXCHEPHBIX CeTel U KOMMYHUKALUH pa3IHYHOrO Ha3HAYEHHUS.

4. IlpakTHyeckasi 3BHAYHMOCTH MOJIYy4EHHbIX Pe3yJIbTATOB

Hay4Hbie pe3ynbrarhl, momydeHHsle B JOKTOPCKO# auccepTanun ToKTowmoBa
['ymxurnra blcakoBuua, GblIH peani3oBaHbl B ClIeAyIOLIEM BUJE:

. PaspaboTanbl ¥ BHEAPEHb! METO/bl U AIrOPUTMBI, 00eCNeYHBAIOLIHE
MPOJIOKUTE HMHXKCHEPHBIX CeTed M KOMMYHMKALMH B YCJIOBHSAX TIOPOJACKOM



3aCTPOUKH, UCIIONIb30BAIUCH B 0cOO0 «Peannpoekt» mpu pa3paboTKe NPOESKTHOTO
pellleHss Ha CTPOUTENBCTBO ceTeif DJEKTPOCBS3W, TEIUIOTpAacC M CeTeH
MIDKeHepHOro — obecrieyeHuss IO  Pa3iniHbIM 00bEKTaM  CTPOHUTEJIBCTBA
(NPOMBIIILICHHBIE TPEATPUATHS, KUJIBIC JoMa);

e  Pa3paGorambl MOJeNM W  METOABl  ONTHMH3AlMH, 4 TaKXe
BEIYMC/MTENbHBIE AIFOPUTMBI, HAIpaBleHHbE Ha IIMPOKOE NPUMCHEHHE B
IIPOEKTHBIX OPraHU3ALMAX M TIOMNEPKKHI TIPUHATHS IIPOEKTHBIX PEIeHUH U 11
pa3paboTKK CrelHaIi3uPOBAHHBIX ['MIC-TeXHOIOT UM,

 Teopermuyeckue W  NpPAKTMYECKHe  PE3YJIbTaThl  AMCCEPTALMH,
MoNMydYeHHbIe B XOAE€ WMCCIENOBaHUs ObUIM BKIIOYCHBI B y4eGHBIM Tpolece
OMICKOrO TEXHOJIOTMYECKOro YyHMBEpPCUTETa  UM. M.M. Appizesa 10
nanpasnenusiM «CHCTEMbI  TEIEKOMMYHHUKaLUKY, «AH()OKOMMYHHUKAI[IOHHBIE
cHcTemMsl ¥ cetm», «CeTH, CBA3M M CHCTeMBbl TENEKOMMYHHKAIUUD,
«HCTpYMEHTaJIbHbIe CPEeCTBa MHPOPMALMOHHBIX CHCTEMY, «OCHOBBI CETEBBIX
TeXHOJIOTHH B  MH(POKOMMYHHMKAI[MOHHBIX  CHCTEMax», «IlnaHupoBaHUS
JKCITyaTaluu cerei», «TexHudecKas SKCIUlyaTallls CHCTEM KOMMYHUKaLW,
YTO TOATBEP)KHAETCS AKTOM BHEJPEHHs, YHOCTOBEPSIOMM  YCICIIHYIO
MHTErpaluio 3TUX MaTepHuaos B oOpa3oBaTeNnbHbIN MPOLECC.

«  PaspaGoraH NIpOrpaMMHBIA KOMILIEKC MO3BOJIAIONINNA peann3oBath
[T03BOJISIOIIMIA pean30BaTh KIACCUYECKUX TOUHBIX M NpUOIMKEHHBIX METOZOB
ONTHMH3AIMM pa3pabOTaHHblE Ha OCHOBE  METOJA k-Kkparuaifimx IIyTeu,
aJIropuT™Ma MYPaBbUHOM KOJIOHHH (ant colony), »aaHas CTpaTErus (greedy),
MaKCUMaJIbHAs CBSI3HOCTh 3aJaHHBIX Map BEPIIMH (maxprob) u apyrue
BRIYMCIIATENbHBIE AITOPUTMBI, 00ecreunBaloLIie ylyqlleHue NepBOHa4aIbHOro
peleHys HailIeHHbIMH KIIACCHYECKMMHU METOIaMU (ot 2% no 7%) B 3aBUCUMOCTH
OT 00NacTH pasMelleHusi M THIa MPOEKTHPYeMOH KOMMYyHHUKALWH, O 4yem
CBHIETENGCTBYIOT Pe3yJbTaThl YHCIEHHOTO SKCMEPUMEHTa, TOTyHEHHDIC B XoJe
HCCIIeI0BAHUS

OCHOBHBIE HAy4HBIE pe3yJibTarThl, IMOJNY4YeHHbIE B  JUCCCPTAlMH,
onmy6auKoBaHbl B 49-TH Hay4HBIX TPY/aX, U3 HUX: 1 moHorpadus, 9 B U3AaHUAX,
WHIEKCHpyeMbIX B cucTemMax Web of Science u Scopus, 17 B nmepruoAHIECKUX
pelleH3upyeMBIX JKypHasax, u 22 B Marepualax xoHpepenuit. Omy0IMKOBaHHbIE
paboTBI TOHOCTBIO OTPAXKAIOT PE3YNbTATHl AUCCEPTALMH. OO61iee  KOJIUYECTBO
GaIoB Mo myGIUKalKusaM cocTaBnseT 828 baa.

5. Copep:kanue aBTopedepara coaepKaHHI0 AUCCEpTAUHH.

AsropedepaT MOIHOCTHIO M TOYHO OTPAXKALT COACPHKAHMC JMCCepTaLiH,
COOTBETCTBYET 3asiBIICHHBIM LEJSIM M 3a/la4uaM HCCIeI0BaHus. B asropedeparte
[pe/ICTaBJIeHbl UASHTHYHbIE PE3IOMe Ha KBIPIBI3CKOM, PyCCKOM AHTJIUICKOM
S3pIKAX, YTO O0OecreurBaeT BCECTOPOHHUH JOCTYI W TOYHOE Ipe/ICTaBIEHUE
OCHOBHBIX Pe3y/1bTaToB uccienoanus. Coaepxanue aBTOpedepaTa Ha PyCCKOM U
KBIPTBI3CKOM SI3BIKaX MOJHOCTHIO COOTBETCTBYET CYTh BBITIOJIHEHHOW pabOTHI.

6. Wcrmosib30BaHHe B AUCCEPTAIMH MATEPHAJIOB KAHAHAATCKOH JuccepTaliui
B JOKTOPCKOM IMcCepTaldi HCIONb30BaHBI MaTepUasIbl U3 KaHIUJaTCKOH



AMCCepTaliH, COCTaBIIAIOLINe 0KOJIO 2 % oT obmero oobema. B yactHoCTH,
Maes  JBYXOTAallHOTO  aJrOpUTMa, ¢  MOCIHCAYIOLIMM  YiIydlIeHUEeM
[IEPBOHAYATIBHOIO PEIICHUsT HCIONB30BATICA sl pa3paboTKH METOHOB U
allTOPUTMOB Ha OCHOBE MOJENIE TEOPHUM THIEPCETed M HBOTIOLMOHHOTO
CHHTE3a, a TAKXK€e Pa3JIMYHbIX METadBPUCTHK.

7. 3amedaHHus Mo AMCCePTALUH

B xone nposenenHoli paGoThl BO3HHKIM HEKOTOpBIE BOIPOCHL, KOTOpbIe He

SIBJISIOTCSI IPUHLMIIMANBHBIMY M HE BJIMSIOT Ha OOLLYIO OLIEHKY paboThI:

7.1. Kak HMEHHO [ByXJTaNHbIA AIrOPUTM YIyYlIEHHS [ePBOHAYATBHOIO
NIPOEKTHOI'O PELICHUST U3 KaHIUJATCKON NUCCepPTaLdy MCIOIB30BAICS IS
pa3paboTK¥ NpPUOMMKEHHBIX METONOB M  alrOPUTMOB, TaKhe Kak
MypaBbHHBIH ITOPUTM, aNTOPUTM I PepeHIMaNbHON IBOTIOLMH, METOIA
k-kpartgaimmx myrei?

7.2.  Kak y4uTbiBaroTcs (aKTOPhI TEXHOTEHHOTO M MPUPOLHOIO Xapakrepa Inpu
IOCTPOEHHHU CETeH MH)XEHEPHBIX KOMMYHHKAIIMl B paMKax IpelaraeMoro
noaxoxna?

7.3. Kak MeTozbl 3BOMIOLMOHHOrO CHHTE3a MOMOTAIOT NOCTPOUTH DELIeHHS,
Onu3kue K onTUManbHOMy 11t NP-TpynHbIX 3aqau?

8. Ilpeanoxkenns
OKCIIepT AMCCEPTALMOHHOrO COBETa MpeUIaraeT 1o JOKTOPCKOM JUcCepTaiiy
Ha3HAYUTh:

B_KauecTBE BeAylled opranusauuu - DenepanbHOe TIocyaapcTBEHHOE
6Gro/pKeTHOE 00pa3OBaTEIbHOE YUPEXKIEHHUS BBICIIEr0 0Gpa30oBaHHS "Ky06aHckuii
rocyaapctBeHHbid yHuBepcuTeT" (PI'BOY BO «Ky6oI'V»).

IePBbIM _O(QUIMANEHEIM _ONIIOHEHTOM JOKTOpa TEeXHUYECKUX HayK,
npogeccopa 3aypbexoBa Hypranu CabeipoBuua (05.13.18 — maremaruueckoe
MOJZIETUPOBAaHKE, YHUCIICHHbIE METOJBI U KOMIUIEKCHI IIPOrpaMM), KOTOpas UMeeT
TPYJbl OJIN3KHE K TPoOJieMe HCCIIeI0BAHHUS: :

1. AHaimm3 cucTeMbl ycllyry HHTepHeT-IpoBaiinepos B Kasaxcrane. [Tekcr]/

H C 3ayp6exos, C H HcabaeBa, A Kansipam // BecTHUK AJIMaTHHCKOTO
TEXHOJIOTUYECKOI'0 TEXHOJIOrMYECKOro yHuBepeureta, 2019. — C.128-132

2. MogenbHast oueHka 3arps3HeHHs] aTMOC(HEPHOrO BO3AyXa MPU HCIApEeHHH
Hedru B Mectax aBapuii [Tekcr]/ A A Aiinocos, I’ A Aiinocos, I' U Axwuesa, H
C 3aypbekos // Bectnuk Kaszaxckoil akajeMun TpaHCIOpTa M KOMMYHHUKALHiL
uM. M. TeinbimmaeBa,2009. Ne4(59) -C 262-266

3. Maremaruueckoe MOJEMPOBAHUE MPOLECCOB, ONpPEAENAIONMX MepPeHOC
3arps3HAIOIINX BEIECTB B aTMOc(epe Ipu aBapuiiHbIX BeiOpocax . [Tekcr]/ H C
3aypbexoB, I' A AiinocoB, A A Aiinocos, H ]I 3aypGekosa, // 19-s1
MexnyHaponHas KoH(pepeHIHs «ABUAaLUs M KOCMOHAaBTHKa», Te3uchl 19-oii
MexnyHaponHoi koHpepennuu. Mocksa,, 2020. C. 547-548. -

BTOPBIM O(QHIMAILHBIM ONIIOHEHTOM — JOKTOPA TEXHUYECKUX HAYK, JOLEHTA
Kypmanbek yymy TanantGek, KOTOpbIi HWMeeT Tpyiabl OJiu3KHe K Hpobieme
UCCIICIOBAHUS




i KypmanGek yyry T. OO0 aBTOKOppe/AliH OCTAaTKOB PEerpeCCHOHHBIX
moneneit Texct]/B. Hdapnarosa, T. KypmanGek yyity//BecTHUK KBIpraeI3cKoro
roCy/IapCTBEHHOTO YHUBEPCUTETa UMEHH U. ApabGaesa. — 2023. — C.471-475.

¥ 4 KypmanGex yyiy T. WHpopMalMOHHbIe TEXHOJIOTHH JUIA ycclieloBaHus
ceneBbix  mpoueccos B KbIpreiscrane [Texct)/ T. KypmaHOex
yyiy//CoBpeMeHHbIe POOJIEMbI MEXaHUKH. — 2016. — Ne25(3) — C.80-85.

3. Kypmanbex yymy T. Mopaubukanus  ajlropurma a/lanTUBHOM
dunpTpany M300paXeHUH TOYCHHBIX o6bextoB [Texer]/ T. KypmanOek
yyny//Asromerpus. — 2007. — Nel(43) — C.44-48.

TpeThHM _O(UIMAIBHBIM _OIIMOHEHTOM — JOKTOpa TeXHUYECKUX Hayk,
HauanpHKKa Gropo paspabotku AO "PaMeHCKHi MPUOOPOCTPOUTENbHBIN 3aBon",
Suxo Jmutpuii BragumupoBuia, KOTOPBIH MMeeT Tpy/bl OIHU3KHe K npobneme
UCCIIeIOBAHMS !

3. Sluko, J.B. AuHamu3 COCTOSHMA U TICPCIEKTHB pa3BUTUS CHCTEM
yIpasieHuss HHOOPMALMOHHBIMA  pecypcaMu npexnpustus  [Texer]/ K.
[lapmenanues, [.B. STaxo// TTpoGiieMbl aBTOMAaTUKHU U YIIPABJICHUA. — Fi e e
Ne 1(28). — C. 243-253.
2. Suxo, J.B. CucremHslii aHaqu3  MPOLECCOB yIpaBJIeHUs
MHQOPMAIMOHHBIMY  pecypcamu  MPepUsTHA [Texcer] /I.B. SHko//
[TpoGieMbl aBTOMATHKH ¥ yIPaB/IeHUA. — 2014, — Ne 1(26). — C. 65-74.
5 Suko, JI.B. Crioco6 obecredeHus HaAKHOCTH U 0e30IacHOCTH IpH
SKCIIOpTE JaHHBIX U3 CHCTEM 3JIEKTPOHHOTO noxymenToo6opota [Texer] /11.B.
STuko// TIpoGieMbl aBTOMATHKH ¥ yTIPaBIeHHs. — 2013. — Ne 2(25). — C. 81-90.
9. Pexomengauuu

JlanHas paboTa COOTBETCTBYET CICLHATIBHOCTH 05.13.18— MaremaTH4YeCKOE
MOJIETHPOBAHIE, YACIEHHBIC METO/IbI ¥ KOMILIEKCDI nporpamM. IIpeacraBieHHbIC
B paboTe WCCIENOBAHMS BBIIOJHEHbl B JOCTATOYHOM oobeme. PexoMeHIylo
BBIHECTH JIMCCEPTAIMIO Ha 00CYXIEeHHE Ha 3aCe/laHkH JIUCCEPTALMOHHOTO COBETA.

10.3aka0yeHue

PesynpTarhl, JOCTHIYHTbIE  COMCKATCJIEM [O3BOJIAIOT  NTPUMEHUTH
MaTeMaTUUecKuX MoJeledl W MeToJoB ONTHMHU3AlM{, a TakKke YUCICHHBIX
AJTOPUTMOB ¥ IIPOrpaMMm JUisl IPOBEACHHS BBIUMCIIUTEILHOTO dKCIIEpUMEHTA IS
psfia TeCTOBBIX 3aja4, 4YTO BaXHO JUIA MOUIEPXKKUA TIPUHSATHS TIPOCKTHOTO
pelleHdss TpU  [POSKTMPOBAHUM 1 SKCIUTyaTallid CeTedl  MHXXEHEPHBIX
KOMMYyHMKAIUi pasInyHOro HasHadCHHMS. BrIiBOaBI HCCIENOBaHUS TMOJIHOCTHIO
COOTBETCTBYIOT ~ TOCTABJICHHBIM  LeAM M 33jaqaM, 4 paKTUYeCKue
peKOMEeH/allMi OCHOBaHbI Ha OGILIMPHBIX TEOPETHYECKUX HCCIC0BAHMAX H
YHC/ICHHBIX OKCIIEPUMEHTAX, AEMOHCTPUPYIOUMX YCHEeXH B UCIIOJIB30BAHUH
METOJOB M AJITOPUTMOB, OCHOBaHHBIX METOJE OBOMIOUOHHOTO CHHTE3a H
pa3IUYHBIX METAIBPUCTHK IS PELICHHS CJIOKHBIX ONTUMH3ALMOHHBIX 33134,

[lo nposepke nepsuyHol OOKyMeHmayuu TOATBEPHAACT, YTO COUCKATENb
caMOCTOSATEIGHO TIpoBej paboTy Mo TeMe AuccepTaluy. [pencraBieHHAs
Hay4dHas JOKyMEHTalus  ABJIACTCA JOCTOBEPHOM, ~ pemnpe3eHTaTHBHOH U



BLIONHEHHOM JMYHO couckareineM. JIOKYMEHTBl ~COOTBETCTBYIOT BCEM
HEeOGXOIMMBIM TPeOOBaHMsSIM, a COJEePXKaHWs MPeICTABICHHBIX JIOKyMEHTOB
[IOJHOCTBIO COOTBETCTBYIOT LIEJIAM U 3a/1a4aM UCCIIeIOBAHHAL.

JkenmepT  AMCCEPTANMOHHOrO  coBeTa,  H3y4HB npeacTaBJ/ieHHbIE
JIOKYMEHTbI, PeKOMeHJyeT JMCCePTalHOHHOMY cogery JI 05.23.686 mpu
WHCTUTYTe MAIIMHOBEACHHUs, aBTOMATHKA U reomexaHuky HalmoHanbHOM
akageMun Hayk  KbIprel3cKoi PecriyOnuku  # Kpipreizcko-Poccniickom
CnapsiHckom  yHmBepcutere kM. bB.H. EnplMHa [PHUHATH  JUCCEPTALUIO
Toxkromosa ['ypkurura blcakoBuda Ha TeMy «Pa3paboTKa MoOJejeil U METOJ0B
ONTHMM3ALMAM CeTell MHKeHEPHBIX KOMMYyHHKallMi» K 3alluTe Ha COMCKaHHEe
y4eHOW CTeNeHW AOKTOpa TeXHHUeCKHX Hayk no crneunuansHocTd 05.13.18 —
MaTeMATHIEeCKOe MOJICTTMPOBaHIE, YHCIIEHHbIE METO/IbI ¥ KOMILIEKCHI IPOrpaMM.

DKCIEepT, (\/\Q/\g’

I.T.H., C.H.C. \ [TpecHSKOB K.A.
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