3AKJIIOYEHUE

CateibaeBa AGnyransl JIKyHycoBHua, JIOKTOpa (pU3UKO-MaTeMaTHYECKHX HayK,
npogeccopa, dKCIepTa AUCCEPTAMOHHOIO COBETA J1 05.23.686 npu Uucturyte
MAalIMHOBE/ICHHA, aBTOMAaTHKH M reoMexaHnku HaluoHanbHOM akajgemMuu Hayk
Keipreisckoit Pecry6uinku u Kpiproizcko-Poccuiickom ClaBsHCKOM YHUBEpCUTETE
uM. b.H. Ensumna no aucceprauun Tokromosa ['ymxurura blcakoBuya Ha Temy
«Pa3paboTka Mojeneli M METOAOB ONTUMH3ALMK  ceTell MHIKEHEPHBIX
KOMMYHMKalMH», [PEeJCTaBJIeHHYI0 Ha COMUCKAHME YYeHOH CTerneHH JIOKTOpa
TEXHMYCCKUX  HayK 1o  crneuraispbHoctd  05.13.18 —  maremaruyeckoe
MOJICJIMPOBAHKE, YUCIIEHHBIC METO/IbI U KOMILIEKChI IPOTrPaMM.

ITocne  pacemoTpenns mnpepcrasnennoii  pa6orsl  TokTolioBa ['ymxurura
blcakoBuua Gb1I0 cesaHo cieyIolIHe 3aKIoYeHHe.

1. CoorBercTBHe paGoOTHI CHENHAILHOCTH, M0 KOTOpPOH [JaHO mpaBo
AHCCEPTANHOHHOMY COBETY NPHHHMATH AHCCEPTANHNIO K 3aIHTe

Hacrosiass ~ noktopckas — amccepramusi  MOJHOCTBIO COOTBETCTBYET
CHCUHMANLHOCTH  IMCCEPTAlMOHHOrO  coBeta. B mucceprauuonHoit  pa6oue
IPOBOJIMTCSI BCECTOPOHHEE HCCJICOBAHNE ONTHMM3AIMOHHBIX M JOKA3aHbI HX
NP-tpyatocts. Ipemioxens! pasnudnble pu6IHKeHHbIE AIITOPUTMBI, TaKHe KaK
SBOJIIOLHMOHHBIC  CHHTE3, METO/bl AU((EPEeHIHaTbHOM DBONIOLUH, aAITOPHTM
MYpaBbUHOH KOJIOHHH, MeTO] K-KpaTuaiiiimx nyTeii, KoTopble 0GecreuuBaioT
MOCTPOUTE MMPOCKTHBIC PELICHUs OJM3KME K ONTUMatbHOMY juis NP-TpymHbIx
3ajlad, He MMCIOLIME pellieHns B oliiem ciydae. Kak MokasbiBaloT pesysibTarsl
HUCJIEHHBIX SKCTICPUMEHTOB, 11PE/UIOKEHHbIE aJITOPUTMBI TTO3BOJIET COKPATHTD
B CPECAHEM CyMMapHbIE 3aTPaThl 1JIsl 3alaHHOM MHKEHEPHOM CETH 10 CPaBHEHHIO
¢ HavdanbHLIM pemeHueM Ha 5% - 10%, B 3aBHCHMOCTH OT KOH(HIYpaluu ©
TapaMeTpoB IPOCKTUPYEMO KOMMYHHKALUM, a TaKKe OCOOEHHOCTH 006Jac:H
pasmernienus. [Ipumenenne mpenoKeHHbIX METOI0B U aIFOPUTMOB IS peleHus
3al1a4 ONTUMHU3ALMK CeTell M KOMMYHMKAIMH, Ipe/CTaBiseTcss aKTyalbHbIM M
BOCTPeOOBAHHBIM JUIS aHAJIM3a M CHHTE3a MHKEHEPHBIX ceTeil u KOMMYHHUKaI1H
PasMvHOro  HasHadeHus. PaboTa MONHOCTBIO yIOBIETBOPSAET TpPeGOBAHUAM
cnenranbioctd  05.13.18 —  maremaruyeckoe MOJICJIMPOBAHUE, YHCIIEHHbIE
METOJIbI M KOMIIJIEKChI porpamm (11.11. 2, 3, 4, 5).

2. Heabio auccepranmu  siBaseress paspaGoTka Mojielledl M METONOB
ONTHMH3AlMH, & TAKXKE YHUCJICHHBIX AJTOPUTMOB, IMO3BOJSIONIMX HCIIOIb30BAThH
HPOTPaAMMHBIC CPEACTBA U BLIYMCIUTEIIBHYIO TEXHHKY JUIA HOMICPXKKH TIPUHSITHS
[IPOCKTHOI'O peLICHUS] B YCJIOBHMAX HEOJHOPOJHOCTH TOPOJCKOM TeppPUTOpHH,
HECOBMECTUMOCTH  NPOEKTUPYEMBIX TUIIOB CeTei W  IPOTHBOPEYMBOCTb
nokasaresnei 5G(GpeKTUBHOCTH IPHHUMAEMbIX MPOEKTHBIX PeLIeHHiT.

JUtst locTvXKeHMs STOW 1enM B IMCCePTallHOHHOMN paboTe pelIeHsl

CIICAYIoIMe 3a/1a4uu.



—  Paspaborka mMaremMatuyeckoil MO MECTHOCTH, MO3BOJISIIOIIEH Y4eCTh, KaK
BBICOTHBIE, TaK M IUJIAHOBBIE OIPAHWYEHHUS MPOKIAJAbIBAHUS HHKEHEPHBIX
ceTedl U KOMMYHUKaLUK;

—  Paszpaborka MaremaTuueckoll MOIENTH Ui CTPYKTYPhI HH)KEHEPHBIX CETel W
KOMMYHMKALIUM, YUYMUTHIBAIOLIEH COBMECTHOE CYUIECTBOBaHHUE 00JIACTH
pasMelieHnuss M NPOEKTUPYEeMOM  KOMMYHHUKAllMM  KakK  €JIUHOTO
MaTeMaTH4eCcKoro 00beKTa;

—  Paspaborka mogenedi M MeTONOB ONTUMHU3ALMH, YYHUTHIBAIOIIUX BHIOOD
HaMUJTy4IIEro MPOEKTHOIO PELIEHUs] OTHOCUTEIBHO B3aUMHOI'0 PacoJIOKEeHUs
MHKEHEPHBIX CeTe U KOMMYHUKALIUM B YCIOBUSIX TOPOJACKOHN 3aCTPONKH;

—  HccanepoBanne M aHanM3 HEKOTOPBIX KJIACCHYECKHMX M IPUKIATHBIX
ONTUMM3AIMOHHBIX  3a7a4, BO3HUKAIOLIUX NPU MPOEKTUPOBAHUM U
CTPOUTEIBCTBE WHKEHEPHBIX CeTell W KOMMYHHUKALMKA  pa3jiuyHOro
Ha3HAYCHMUS;

—  AHaiu3 CJIOKHOCTU 3aZay ONTUMHU3ALMM CeTe M KOMMYHHUKAIIMH, a Takxke
METO/Ibl UX pEILIeHUS;

—  Pazpaborka MeTOIOB U aJrOopuTMOB Ui ONTUMAJIBHOIO IPOKJIAbIBAHUS
IPOEKTUPYEMON KOMMYHMKALIUK B YCIOBHUSIX TOPOJCKOW 3aCTPOUKH IO
pa3sIuMYHBIM KPUTEPHUSIM ONTUMM3ALUU (IKOHOMHUYHOCTH, COBMECTHUMOCTD,
HAJIe)KHOCTD U T. I1.);

—  PaspaboTka KOMIUIEKCOB IporpamMMm /i MNPOBEJEHHS BBIUHMCIUTEIBHOIO
JKCIIEPUMEHTA, aHaIu3a, 00pabOTKU U XpaHEeHUs] HayYHOU uHpOpMaLInH;

— IlpoBeneHne U aHaNIM3 IMOJIyYEHHBIX pe3yJbTaTOB M CpPaBHEHHE C
pe3ysbpTaTaMy CyILIEeCTBYIOIIMX METOIOB ONTUMU3ALIUH.

Coomeemcmeue obvekma ucciedo8anus Ouccepmayuu yeau u 3a0a4am
pabomul OnpenesseTcss TeM, YTO NPeUIOKEHHbIE METOIbl ‘M BBIUYHUCIUTEIHHBIE
QJITOPUTMBI T103BOJISIIOT IPOBECTH OLIEHKY IPOEKTHOrO pelleHHus [0 Hayaia-
CTPOMTENIbHO-MOHTAXHBIX PpabOT, 4YTO Ba)KHO IMPOBECTH OLEHKY CTOUMOCTH
CTPOMTEJILCTBA M OKCIUIyaTallMM CeTel Ha JdTane NPOeKTUPOBAHUS, IKOHOMFHU
BPEMEHHBIX U (PUHAHCOBBIX PECYPCOB, & TAKXKE TPYT0EMKOCTH MPOEKTHUPOBAHHUSI.

Obvexmom uccnedosanus SIBISIOTCS 3a7a4d ONTHMU3ALNU HHKEHEPHBIX
CeTed M KOMMYHHUKAIMM pa3IMYHOIO Ha3HAUYeHHUs, TIPOEKTUPYEMbIE B YCIOBHUSIX
TOPOJICKOM 3aCTPOMKH.

[Ipeomemom uccneoosanus SBIAIOTCS MaTeMaTUYECKHE MOJICIM U METO/bI
ONTHUMH3ALIMK  CeTeH M KOMMYHHUKALUMW, a TakKe YUCJIEHHbIE aJIFCOPUTMBbI
MO3BOJIAIONIME HCIIOJb30BaTh IPOrPpaMMHBIE CPEACTBA M BBIYUCIUTEIBHYIO
TEXHUKY JUISl TIOJJIEPKKU IPUHSATHUS TPOSKTHOTO PEIICHUSI.

Axmyanenocmo  memvr  Ouccepmayuu. Kax  TOKa3bIBaeT  pe3yJIbTAThI

AUCCEPTALIMOHHOI'O HUCCIICAO0BaHWsA, B CYIIECTBYIOIIUX MOACIAX H METOnax
I[MPaKTUYCCKHU HEC YUUTBIBACTCA HUCPAPXUIHOCTDH ITPOCKTHUPYEMBIX THUIIOB
KOMM}’HHK&LLHIZ, OrpaHH4Y€HHsI HA MECTHOCTH U CYHIECTBYIOLUIHMEC KOMMYHHKAIIUH



AU TIPOKJIaJbIBAHUS WHXXEHEPHBIX CeTed M KOMMYHHUKALIMHM, 4TO MOXET OYeHb
CYLIECTBEHHO IOBJIMATE HA KOHEYHbIH pe3y/braT. Ha BEIOOp MPOEKTHOro perieHus
B YCJIOBUSX TOPOJCKON 3aCTPONKH OOJIbIIOE BIMAHIE OKa3bIBAIOT CYIECTBYIONIHE
W MPOCKTUPYEMBbIE WH)XKEHEPHbIE KOMMYyHHMKalUMU. B cBs3u ¢ stum, paspaboika
MOJeNIeH M METOJOB ONTUMM3AllMM, HA OCHOBE Mojelel JByXypOBHEBON
TUNICPCETH ¥ 5BOJIIOLIMOHHOI'O CHHTE3a, a TaKKe pa3jIMYHBbIX METadBPHUCTHUK,
YIUTBIBAIOINE HEPAPXUYHOCTH IPOEKTUPYEMBIX THIIOB CeTel, a TaKke HX
BJIO)KEHHOCTb B 00J1aCTh pa3MeILeHUsI SBIISIETCS aKTyalbHOIA.

3. Hayunbie pesyabrarbl. B jauccepranuonnoit paGote [IPEJICTABIIEHBI

CJACAYIOIMEe HOBbIE HAYYHO OOOCHOBAaHHBIE TEOPETHYECKME M MPAKTHYECKUe

pe3yJbTaThl, KOTOPbIE MMEIOT CYIIECTBEHHOE 3HAa4YeHUe IS  pelIeHHs

ONTHMM3ALIMOHHBIX 337a4 B 00JACTH INPOEKTHPOBAHUS U  OKCILIyaTalluH

VHXEHEPHBIX CEeTel ¥ KOMMYHUKALUN Pa3InyHOr0 Ha3HAYEHUSI.

3.1. Hayunas HOBM3Ha IIPOBEJEHHBIX TEOPETHYECKHX W IIPUKIIaHBIX

UCCIIC/IOBAHMM 3aKJII04AETCS B CIIEIYIOIIEM:

— paspaboraHa HOBas KOHLEILHKsS MOJECIMPOBAHMS W ONTHMH3ALMM  CeTeil
MH)XCHEPHLIX KOMMYHHKALMH, KOMIIIEKCHO YYUTBIBAIOLIAS MEPAPXMUYHOCTD M
BIIOKCHHOCTh TIPOEKTUPYEMbIX THIIOB CE€TEH, a TaK)Ke MHOTOKPHTEPHAIBHOCTh
ONTUMH3AIIMOHHBIX 3a/1ay;

— paspaborana = maTemaTHdeckas ~ MoOjedb  NPOKNAAbIBAHWS  ceTeld U
KOMMYHUKALHH B TPEXMEPHOM MTPOCTPAHCTBE, YUUTHIBAIOIIAS] BO3MOKHOCTD X
NPOKJIAIbIBAHKUS KaK 110 IUIaHy, TaK U [0 MPOQUII0, a TaKKe YIJbl 0BOPOTa
KOMMYHUKALMH BOKPYT 3aJlaHHOM OCH IIpU 06X0/1€e NPensITCTBUIA;

— paspaborana maremaTHyeckas MOJE]b COBMEIIEHHOTO TIPOKIAbIBAHUS ceTeil

WH)KCHEPHBIX ~ KOMMYHHMKALMH  Pa3sIM4YHOrO  HAa3HAYEHMs, YyYUTHIBAIOLLAS
CYLWICCTBYIOLIME TEXHUYECKHE HOPMBI M IMpaBwiia Oe30MacHOCTH, a TakKXe
COBMECTUMOCTb HUJIH HECOBMECTUMOCTD IIPOEKTUPYEMBIX THIIOB KOMMYHHMKALHIA;

— MokazaHa NP-TpyIHOCTH 3a7ay  ONTHMH3AlMM  WHXKEHEPHBIX ceTell ©
KOMMYHMKAIIMK B THIIEPCETEBOM MOCTAHOBKE, CBEJEHUEM ee K W3BecTHOM NP-
TpynHou 3ajade Illteiinepa Ha rpadax;

— paspaboran meron auddepeHIMATLHON  ABONIONMK, HA OCHOBE METoa
9BOJIIOHMOHHOIO CUHTE3a W I'MIIEPCETEBOr0 MOAXO0/Aa, MO3BOJISIIOUIENO BIIOKUTE
BTOPHYHYIO CE€Th B [IEPBUYHYIO C y4eTOM pelibeda peaibHOM MECTHOCTH;

— pa3paboTaH MOAMGUIMPOBAHHBIN AITOPMTM MYPABBHHONW KOJIOHHH (AMK),
MO3BOJIAIONICH MOCTPOUTH TPACChl B COOTBETCTBUH C MOBEAEHUSIMU MYpPaBbEB,
KOHTPOJIMPYEMBbIE COOTBETCTBYIOIUMHE ITPABHIIAMH;

— pa3paboTaH HOBBIH BPUCTHYECKHUI AIFTOPUTM HA OCHOBE merona k-kpaTyaimmx
MyTed JUis pelleHUus] MHOTOKPHTEPUAIBbHONW 3aJauydl  ONTHMH3ALUKM  CceTei
MHKCHCPHBIX ~ KOMMYHMKALlMH 10  KPUTEPUIO MHUHUMyMa CYMMAapHBIX
CTPOMTEJILHBIX 3aTPAT, MPH OrPAHUYEHNH HA 3a/[aHHbI yPOBEHb HA/IEKHOCTH:



— pa3paloTaH  NpPOTPaMMHEIA  KOMIUIEKC I NPOBENEHHS  YHCIEHHBIX
SKCIICPUMCHTOB NPH IPOCKTHPOBAHWM CETeH HMH)KCHEPHBIX KOMMYHHMKALUi
pasIiHOTO Ha3HAYCHUs, Ha IPUMEpE psiJia TECTOBBIX U IPAKTUYECKUX 3a/ad.

3.2.PesynbTathl MCCNENOBAHMS MOATBEPHKAAIOTCA NPUMEHEHHEM METONOB U
ITOPUTMOB, a TaKXX€ YHUCIIEHHBIX aJTOPUTMOB, IO3BOJISIFOLIMX 00ECIIeYHTh
MOJIEPKKY NPUHATHS ~ [POEKTHOTO  peLIeHHs IpU  pelIeHUH
ONTHMH3ALMOHHBIX 334, BO3HHMKAIOWIMX B OOJACTH MPOEKTMPOBAHUS U
OKCIUTyaTallud  WHXEHEPHBIX CeTel M  KOMMYHHKAUWM  pa3sIu4yHOro
HasHaueHus. IIpe/toxkeHHble METOAB! M aITOPUTMBI, a TAKXKe POrpaMMHbIE
KOMIIJIEKCBI MO3BOJIAIOT MOCTPOUTH MPOEKTHOE pelleHus 1yiss NP-TpyaHbIX
3aja4, He MOJAA0LIMe K PeLICHHUIO B 001eM cinydae. KpoMe Toro, KOMIUIEKCHI
MpOrpaMM peaju3yIOINid MOJIENIel U alrOPUTMOB MPOK/IabIBAHUS CeTell W
KOMMYHHMKAIUH, YYUTHIBAAET TEXHUYECKUE HOPMBI M MpaBHiIa 0e30MacHOCTH
CTPOUTEIIbCTBA, MUHMMAJIBHOCTD 3aTPAT Ha peal3alliy [IPOEKTHOIO PelleH s
W HAJI)KHOCTH (QYHKUMOHMPOBAHMS NPOEKTUPYEMBIX THIIOB ceTeil. HayuHble
pe3yinbTaTel  HEOJHOKPaTHO  OOCYXJ€Hbl M anpoOUpOBaHBl  Ha
MEX/yHAPOJHBIX KOH(EPEHUMUAX M CEMUHAPAX, YTO TAKXKE TOATBEPIKAAET HX
IIMPOKOE MPUMEHUMOCTD U 3HAYUMOCTb IS HAYYHOIO COODILECTBa.

3.3.Teoperudeckoe 3HaueHue pabOTBI  3aKIIOYAETCs B  3HAYUTEIHHOM
PaclIMpeHUH U yriryOJeHUH TIOHUMaHHsl ONTUMU3ALMOHHBIX 33124, a TaKKe B
LIMPOKOM IPUMEHEHUM METOJ0B TEOPUM THUIlepceTeii, 3BOJIOLUOHHOIO
CHUHTE3a M PAa3JIMYHbIX METAdBPUCTUK JUJIS pelLleHHUs 3a/ay, BO3HUKAIOIIMX B
00MacTH NpPOEKTUPOBAHMS U CTPOMTENLCTBO MHXKEHEpHBIX CeTell U
KOMMYHHUKAalMH pa3IMYHOIO HasHayeHWs.  PaspabGoraHHble THGpPHIHbIE
BBIYHCITUTC/IbHBIE aJIrOPUTMBI, OCHOBAaHHBIE Ha MeTozie k-KpaTyaiimx myTeit,
aNropuT™Ma MypaBbMHOH KoJoHWH (ant colony), sxajgHast cTparerus (greedy),
MaKCcHMaJlbHasl CBA3HOCTb 3a/laHHbIX 1ap BEPLUMH (Maxprob) mo3BonisioT AaTh
HOBBIA MMITYJIb K Pa3BUTUIO METOJOB HAaTypPHOT'O BBIYUCIICHHS U 3JEMEHTOB
MCKYCCTBEHHOIO MHTEJJIEKTa B 00JAacTM TEOPHH ONTHMM3ALUU ceTell u
KOMMYHHUKaLMH pa3IMuHOTO Ha3HAYEHHUSI.

3.4. CoorBeTcuBe KBaTH(HUKALMOHHBIM MpU3HAKaM. JlHCCepTaLMOHHAS paborta,
MPEAICTaB/ICHHAS HA COMCKAHUE y4YEHOW CTENEeHH JJOKTOpa TEXHUYECKUX HayK,
M0 CONCPKAHHMIO  TIOJHOCTBKO  COOTBECTBYET  KBAJIM(DUKALMOHHBIM
TPEOOBAHMSM, U3JIOKEHHBIM ILIL 10 MOJOXKEHHS O MOPSJKE MPHCYKACHUS
YICHBIX ~CcTeneHed: «PelleHue KpymHOM HaydHOW mpoGaeMbl MyTeM
pa3pabOTK¥ HOBBIX HAYYHO OOOCHOBAHHBIX TEXHHYECKHX, COLMATBHO-
OKOHOMHYECKUX M TEXHOJIOTMYECKMX METOOB, BHE/IPEHHE KOTOPHIX BHOCHUT
3HA4YMTENbHBIH BKIAJA B pPa3sBUTHE H YCKOPEHME HAYYHO-TEXHHYECKOTO
mpoLecca B 3aBUCHMOCTH OT C(epbl HAyKH M TEMAaTHKH B COOTBETCTBYIOLIEH
OTpac/u 3HaHUD). OHa SIBJISETCS MOJHOLEHHBIM Hay4YHBIM MCCIIEOBAaHHEM, B
KOTOPOM  IIPEACTaBJICHBI  HOBBIE  pE3yJIbTAaThl, MMEIOIIHE OOJIBIIOE
NPaKTHYECKOE 3HAUEHHUE /IS PEILEeHUS ONTUMH3ALMOHHBIX 3a/7a4 B 00JacTH
NPOCKTHPOBAHUE M OKCIUTyaTallid MHXXEHEPHBIX ceTell W KOMMYHMKaIMii
Pa3IMYHOIO Ha3HAYEHMUS.



4. llpakrnueckast 3HaunmocTs NOJTy4eHHBIX pe3yJIbTaToB

Hayunsle pesynbrarsr, TOYHCHHBIE B IOKTOPCKOM auccepranuu ToKTomORa
I'ymxuruta blcakosuua, 6piu pean30BaHbI B BUJIE:

4.1. Matemaruueckux moxuesnelf u METOZ0B ONTUMU3ALUMUH, KOTOPBIE GBLIH
BHEApeHbl B 0OpasoBaTeNbHYI0 fporpammy  OLICKOrO  TeXHOJIOMMYECKOro
yHUBepcuTera uM. M.M. A npimesa:

o Hosas xomuentyanshas monens u METOJbl ONTUMHU3ALMU CeTell
HHXXCHECPHBIX KOMMYHHKALUN, KOMILIEKCHO YUUTBIBAIOIIME HEPaApPXUYHOCTh U
BJIOJKEHHOCTD IPOEKTUPYEMBIX THUTIOB cerei U KOMMYHHKALHH,
MHOTOKPUTEPHATbHOCTh  ONTHMU3ALMOHHBIX 3a71ay K TPEXMEPHOCTh 00JIaCcTH
pasMeleHus;

* Maremaruueckas wmonens POKJIa/IbIBAHKs CeTe M KOMMYyHHUKaluil B
TPEXMEPHOM NPOCTPAHCTBE, yUHTHIBAIOIIEH BO3MOKHOCT HX NPOKJIaIbIBaHUS KaK
10 IIaHy, TaKk W MO MpO(uII0, a TakKe YIiIbI [I0BOpOTa KOMMYHHKALUI BOKpYT
3a8JIaHHOM OCH IpH 00X0/1e NPENATCTBUIA;

* /lokasarensctBo NP-TpyanocTs 3aJ1a4 ONTHMHU3ALMH MHXXEHEPHBIX ceTell U
KOMMYHHKallMi B T'HIIEpCETeBOM [TOCTaHOBKE, CBEIEHHEM €€ K HM3BeCTHOH NP-
TpyAHOH 3aave IllTeiinepa Ha rpadax;

4.2. B BHIe METOIOB 1 AJIrOPUTMOB, & TAK)Ke KOMILIEKCOB POrpaM, KOTOpbIe
ObuM Henob30Bankl B OcOO «Peannpoekt» npu paspaborke IIPOCKTHOIO PeIIeHUs
Ha  CTPOUTENILCTBO CeTeH 3JIeKTPOCBs3Hy, TEIUIOTPAcC M ceTedl HHXEHepHOro
O0CCIIEYeHHs] M0  PasIMYHBIM  OGBEKTAM CTPOUTENBHCTBA  (NMPOMBILIIEHHBIE
IPEANIPUSATHSL, JKUIIbIE TOMa):

* Meroabl u anropurtMbl ocHOBaHHBIE Ha MOJIeJICH TEOpUM rumepceTei,
SBOJIIOLIMOHHOIO CHHTE3a M pa3iUuHbIX METadBPUCTHK, MO3BOJIAIOLINE PELIUTH
MHOTOKPUTEPHUAJIBHOM 3a/1a4M ONTUMHU3AIMH 10 KPUTEPHUIO MUHUMYMa CyMMapHbIX
CTPOUTCJIBHBIX 3aTPaT, NPH OrpaHMYEHHH Ha 3a1aHHbIH YPOBEHb HaI&XHOCTH, a
TaKKEe  COBMECTUMOCTH  WJIH  HECOBMECTHMOCTE [IPOCKTUPYEMBIX  THUIIOB
KOMMYHUKaIIHH. ~

* Kommekcs nporpamm, nossonsommmx NOANCPXKATE MPHUHSATHUS TPOEKTHOTO
PCLICHHUA C HCIIONIB30BaHUE BO3MOKHOCTH BBIYMCIUTENLHOI TEXHUKH, YTO BaXKHO
AL TIPEABAPUTENILHONW  OLEHKH 5((eKTHBHOCTH [IPHHUMAEMOI0  MPOEKTHOTO
PCIICHHS, SKOHOMHH BPEMEHHBIX ¥ (DMHAHCOBBIX 3arpar.

OcHOBHBIe  HayuHbIe PCE3yJIbTATBI,  TOJly4CHHbIE B  JMCCEPTALNH,
OIyOJIMKOBAHbI B 49-TH Hay4YHBIX TpyZax, us Hux: 1 MoHorpadwus, 9 B uznanusx,
HHACKCUpYeMBIX B cuctemax Web of Science u Scopus, 17 B nmepuommyeckux
PCLUCH3HPYCMBIX JKypHanax, 1 22 B Matepuaax KoH(pepeHHH. Ony6IHKoBaHHbIe
paboThl MOHOCTBIO OTpakaroT pesynbTatel aucceprauuu. OOlIee KOJUYeCTBO
0aJIo0B Mo My6GIMKALHSAM cocTapsieT 828 Oasna.

S. Coaepixanne aBropedepara COIePRAHMIO IHCCEPTALHH. .

ConepmaHHe aBTope(bepaTa AUCCEPTALIUU  TTOJHOCTBIO COOTBETCTBYET
3asBJICHHBIM LEJSIM H 3ala4yaM HccienoBaHus. B aBTope(bepaTe MpeaCTaBJICHbI
HJICHTHUYHEIE pe3rtoMe Ha KBIPI'BI3CKOM, PYCCKOM U aHIIMUCKOM A3BIKAX, 4YTO



00ecrieunBaeT BCecTOPOHHMIA AOCTYIl W TOYHOE IIPENCTaBIEHHE OCHOBHEIX
pe3yipTatoB mccnenosanus. Copmepixanue aBTopedpepata Ha pPycCKOM U
KBIPIBISCKOM SI3bIKaX MOJIHOCTBIO COOTBETCTBYET CYTb BbINOJIHEHHOH paboThI.

6. HUcnouanzoBanue B AHCCEPTANIMH MATEPHAJIOB KAHAHAATCKOI AMCCEePTALHH
B nokropckoii AUCCEPTALIMKM  UCIIONB30BAHBl MaTEePUAbl W3 KaHIUIaTCKOU
AUCCEPTalUM, COCTABIISIONINE He Ooltee 2 % oT ob1iero oo6vema. B JIOKTOPCKOH
AUCCEPTALMU  OBUIM MCIIOJIB30BAHBI Mjiest CETOYHOW aNNpOKCUMALMH ISl
AUCKPETU3ALMH 00JIaCTH pa3MeleHus!. Meto cetok Gput YCOBEPIIEHCTBOBAH U
AJIalITUPOBAH U1 pEeLIeHHUs] GoJiee CIIOKHBIX 3a/la4, CBSI3aHHBIX C 0OXO0JOM
MPENATCTBUN KaK INIAHOBOTO, TaK M BHICOTHOIO XapakTrepa.

7. 3ameyanus no AHCCEePTALUH

B pesynbrare nposenennoii paboTel UMeroTCs HEKOTOpbIE 3aMeYaHHUs u

TIOXKCJIaHUsl, KOTOPBIE HOCST PEKOMEHIAaTEIbHOIO XapakTepa 1 He BIUSIOT Ha OLIEHKY

paboTEhI:

7.1.  Kakuwm o0pa3oM B Bamleil MareMaTHUeCKO MOJIEJIA  YUYUTBIBAIOTCS
NPETATCTBUS IJIAHOBOTO M BBICOTHOTO XapaKTepa IpH MPOKJIaJblBaHHH
CETeH U KOMMYHHUKAIUH B yCIOBUAX FOPOACKOM cpenbl?

7.2. B uem 3akmouaercs NPUHLMIAATBHAS pa3HULIA MEXIY KIaCCHYECKHUMHU
METONaMH ONTUMH3ALIMK U METOJAMH, NPETaracMbIMU BaMK?

7.3. Kakum o6pazom HIOATBEPKAACTCS  TOCTOBEPHOCTh  BBIUMCIUTETbHEIX
aJITOPUTMOB, IIpeJiylaraeMble BaMu?

8. IIpenoxkenns
OKCIIePT JUCCEPTALHOHHOIO COBETa Mpe/araeT no JOKTOPCKOW HCCepTany
Ha3HAYUTE:

B_KauecTBe BeAylled opranusauun - @PenepanbHoe rOCy1apCTBEHHOE
OroKeTHOE 06pa3oBaTeIbHOE YUpCKACHHsI BbIcIIero obpazoBanus "Kybanckuii
rocynapcTeeHHbId ynusepeuter" (GI'EOY BO «KyoI'Y»).

IEPBLIM OMUIHMATBHEIM _OMIIOHEHTOM JAOKTOpa (pHU3MKO-MaTeMaTHUECKUX
Hayk, akagemuk HAH PK Kanumonmaesa Makcata Hypannnosuua (05.13.18 —
MaTeMaTHIeCKOe MOACIUPOBAHNE, YUCIIEHHBIE METObI U KOMILIEKCEI [IporpamMm),
KOTOpas HMeeT Tpy/ibl OJIM3KHE K TpobiieMe Hceie10BaHuS:

I. Mathematical and computer modeling of the stability of complex electric
power systems [Text]/M. Kalimoldayev, M. Akhmetzhanov, A. Abdildayeva, F.
Galiyeva// CEUR Workshop Proceedings. — OPTIMA 2017. — 2017. — P. 273-
281.

2. Paspabotka M wuccienoBaHus AIrOPUTMa OIIPEACNICHUS] MaKCUMAaJILHOI'O
TTI0TOKa Mnpu pacnpenenernu no cetu [Texcr]/ M. H. Kanumonngaes, A.T.
AxmenmuspoBa, A.Keylan //MuuoBamnoHHbie TEXHOJIOTHM B HayKe U
oOpasosanuu: Tp. Mex tyHapoHoii HaY4HO-TIPAaKTHYECKONH KOH(epeHIHH,
Poccus, r. Ilensa, 5 nexabps 2016 r. — Iensa, 2016. — C.14-17.

3. PaspaGorka MHMOPMALMOHHON CHCTEMBI AL 3JIEKTPO3HEPreTHUECKUX
cucreM [Tekcr]/ M. H. Kanumonmaes, A.A. Abnunnmaesa, O.K. Mawmpipbaes,
T.T. Zys6ae, IIL.JI. Toiibaesa, ®.M. I’ anuesa//IIpobnembl uHbOpMaTHKH. —
2016. - Ne4(33) — C. 55-72.




BTODPBLIM OQUUHAIIBHBIM OMOHEHTOM — AOKTOpa TeXHUYECKUX HAyK, J0LEeHTa
Kypman6ek yymy Tananr6ex, KOTOPLIH HMeeT Tpyabl GiM3KHe K npoOJieme
UCCJICI0BAHUS

1. Kypman6ex yyny T. 06 ABTOKOPPEJIALIUM  OCTAaTKOB DPerpecCHOHHbIX
Monener Tekcr]/B. JlaBnsrosa, T, Kypman6ek yyny//Becraux Keipreizckoro
F'OCYIapCTBEHHOTO YHUBEpCcUTEeTa MMEeHH U, ApabaeBa. — 2023. — C.471-475.

2. Kypman6ek yyny T. Mudopmanmonnsie Texnonoruu JUISL MCCIIeIOBaHUs
CCJCBLIX  mponeccoB B Kwlpromscrane [Texcr)/ T. Kypman6ex
yyaty//CoBpeMeHHbIe IpoGieMsbI MeXaHUKH. —2016. — No25(3) — C.80-85.

o, Kypman6exk yymny T. Monudpukanms AITOPUTMa aIalTUBHOM (GUIIbTparm
M300paKeHUH TOYSYHBIX 00BEKTOR [Teker]/ T. Kypmau6ek YyJty// ABTomeTpHs1.
—2007. — Ne1(43) — C.44-48.

TPETbUM OQUIMATBLHBIM _OMIOHEHTOM — AIOKTOpa TEXHHYECKUX Hayk,
HavalbHUKa O10po paspabotkn AO "Pamenckuii MPUOOPOCTPOUTENBHBIN 3aBOJ",
Auko [mutpuii Brnagumuposuua, KOTOPBIH UMEET Tpy/bl GIIM3KUE K npobJieme
UCCJIEI0BAH NS

l. Anko, JI.B. Amanus cocrosmus u [ICPCIIEKTUB  Pa3BUTHSI CHUCTEM
YHIPaBICHUsT  MH()OPMALUOHHBIMU pecypcamu  npennpustus  [Teker]/ K.
apwmenanues, J1.B. SIuko// [IpoGnemsl aBTOMaTHKY N1 ynpasnenus. — 2015. —
Ne 1(28). - C. 243-253, :
2. Suko,  I.B.  CucreMHbIii aHali3  TpPOLECCOB  yIpaBieHus
MH(pOPMAIMOHHBIMK pecypcamu npennpusitus [Tekcer] /11.B. Suxo// [TpoGnemsl
ABTOMATUKU U ynpaBieHus. — 2014, — No 1(26). — C. 65-74,

i 3 Auko, I.B. Cnoco6 obecreyenus HaI®KHOCTH M 0O€30MacHOCTH MHpH
OKCIIOPTE NaHHBIX W3 CHCTEM 3JIEKTPOHHOIO AoKymeHToobopota [Teker] /]1.B.
Auko// TTpo6eMb! aBTOMaTHKH ynpasnenus. — 2013. — Ne 2(25). — C. 81-90.

9. Pexomenpauunn

Ipencrapnennas paGora Bbinontena JIOCTaTOYHOM 00BEME H COOTBETCTBYeET
BCEM TpeOOBaHMAM criennanbHocTH 05.13.18— MaTeMaTH4YeCKoe MOJeHpoBaHHue,
AMCICHHBIC METONIbI M KOMIIIEKCHI MPOrpaMM. Pexomenayro AUCCEPTALIMOHHY O
paboty paccmoTperh Ha 3acenanuu JAUCCEPTaIIMOHHOIO COBETA.

10.3akmouyenne

HOH}/‘IGHHLIC COHUCKareJieM PE3YJIbTAThI IO3BOJISIFOT O6€CH€‘II/ITI> INOAACPKKY
[TPUHATHS I[TPOCKTHOTI'O peeHus IIpu IIPOCKTUPOBAHUHU HHXXCHEPHBIX CeTed U
KOMMYHHUKAIIUH B YCIIOBUAX FOpOI{CKOﬁ Cpenakl, ITOCpeICTBOM I[IPUMEHEHUS
[IPEATIOKEHHBIX METOJOB U AJITOPUTMOB, a TakKxe KOMIIJIIEKCOB [Iporpamm.
HpnmeHeHMe METOIOB U AJI'OPUTMOB, OCHOBAHHBIX HA METOZI€ 3BOJIFOIIMOHHOTO
CHUHTE3a U Pa3IMYHbBIX METasBpPUCTUK J1JIs PCUICHUS CITOYKHBIX ONITUMHU3ALIMOHHBIX
3aJ1a4 O6€CH€‘-IHB&IOT BBICOKYIO 3(1)(1)6K’1‘HBHOCTI/I HpI/IHHMaCMBIX ITPOCKTHBIX
peLHeHHI‘;I. HpGLLCTaBHGHHBIG BBIBOJIBI ITOJIHOCTBIO COOTB@TCTBy}OT ITOCTaBJIEHHBIM
HEJISIM U 3aga4yaMm, a ITpaKTH4YEeCKHe PCKOMEHIallul OCHOBAaHbI HA O6LHI/IpHI)IX
TEOPETUYECKUX UCCJICIOBaHUSX 141 YN CJICHHBIX SKCII€pHUMEHTAax,
ACMOHCTPHPYIOIUX BQJd)eKTHBHOCTI/I METOJI0B H AJITOPUTMOB, [IPEATTOXKEHHBIX



COMCKaTeJieM.

lo nposepke nepeuunoi QoKyMenmayuu [IOATBEPXKAAET, YTO COUCKATeJIeM
IpOBeZIeHa camMoCTOsATeNbHAs paboTa Mo Teme Auccepranuu. Ilpencrasnennas g
pabore HayuHas KoKymeHTals AOCTOBEPHO OTOOpaXkaeT WUeaM u 3ajauu
UCCIIeIOBaHMS, COOTBETCTBYET BCEM HEOOXOIUMBIM TpebOBaHUsAM
AUCCEPTALIMOHHOIO COBETA.

IKCHepT  AMCCepPTANHOHHOIO COB€TAa, pacCMOTPEB MpeJCTABJIEHHbIE
AOKYMEHTBI, PEKOMEH IyeT AUCCEpTaunonHoMy cosety 1 05.23.686 npu Hucturyre
MAllMHOBEJCHUS, ABTOMATHKH U T'eOMEeXaHHKH Haunonansroit axanemun HayK
Keipresekoit Pecriy6nuky u Ksipreizcko-Poccniickom Crassinckom YHUBEpCUTETE
uM. b.H. Enbumna npunsite AuccepTauio  Tokromosa Iymxuruta blcakosrua Ha
Temy «Paspabotka Monenelt u meronos ONTUMH3ALMN  CeTEH HHKEHEePHbIX
KOMMYHHKalMI» K 3alllUTe HA COUCKAHHE YYCHOMH CTENEeHH JOKTOpa TeXHHUYECKHX
Hayk 1o crieunanbHocty 05.13.18 — matemaTHueckoe MOJCIMPOBAHUE, YUCITIEHHBIE
METO/Ibl U KOMILJIEKCBI IIPOIPAMM.

OKcnepr, —
A.¢.-M.H., mpodeccop (/\]% CarbibaeB A.JIx.

[loonuce IKCnepma ouccepmayuonozo cosema zaeepsiio.

Vuenoii cexpemape
Huccepmayuonnozo cosema A105.23.686

K.h.-m.u., c.m.c. +- W e - Kepumkynosa I' K.
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