OT3bIB
BTOPOro O(MHIHAJBHOIO OMIMOHEHTA HA JHMCCEPTALHMOHHYIO padoTy
ToxromoBa I'ynxurura blcakoBu4ya na remy «Paszpabdorka moaeJiei
H METOAOB ONTHMH3AIUM ceTeill HHKEHEPHbIX KOMMYHHKANH,
NMpeacTaB/JeHHYI0 Ha COUCKaAHHMe Y4YeHOH cTelmeHH JIOKTOpa
TeXHHYeCKHX Hayk no cneunajbHocTu 05.13.18 - maremarnyeckoe
MO/IeJIMPOBAHHE, YHCTCHHbBIC METO/Ibl H KOMIIEKChI ITPOrpaMm

1. AKTYaJIbHOCTH AHCCEPTANMOHHOIO HCC/IE/IOBAHUS

JluccepranonHa paboTa NpeJICTaB/ICHHAs K OCUKAHWIO YYE€HOW CTENeHH
JIOKTOpa TEeXHUYECKMX HayK 3aTparuBaeT BONPOChI  MaTeMaTH4eCKOro
MO/JIJIMPOBAHUS Y YUCJICHHOW peann3aluy 3a/1a4 aHajli3a U CUHTE3a pa3IuiHbIX
MHKEHEPHBIX KOMMYHMKAIMK TaKue KakK ra3o-, Here-, U BOJOCHA0KEHHUS, CETH
aBTOMOOMJIBHBIX M JKEJe3HBIX  JIOpor,  MH(MOKOMMYHHKALIMOHHBIE |
SIIEKTPUYECKHE CETH U T.I1., KOTOpbIe obecrieunBatoT norpedurenei (HaceaeHHbIe
MYHKTBI, IPOMBIIILJIEHHBIC MPEAIPUSTHS, TOProBble Y3Jbl, KYJIbTYpPHO-OLITOBbBIE
NPEANPUITHS ¥ T.01.) HEOOXOAUMBIM KOJIMYECTBOM IeseBoi npoaykuuu. C
JPYro  CTOPOHBI, Ppa3BUTHE COBPEMEHHOIO Iopoja  XapaKTeph3yercs
JMHAMAYHOCTRIO M MPOTHBOPEYMBOCTHIO. Upe3BblyailHO  OBICTPBIM  pOCT
COBPEMEHHBIX TOPOJIOB CO3/Ia€T HEMaJ0 COLMAJIBHBIX W IKOHOMHYECKHX
npobJieM — BO3HUKAET HEOOXOJAMMOCTh CO3/1aHusl HOBbIE HACEJIEHHbBIC ITYHKThI U
COOTBETCTBYIOLIEH  WHIKEHEPHOW  MH(PACTPYKTYPbl  KYJILTYPHO-OBITOBOTO
00CITyKUBaHMUS.

CrietlyeT OTMETHT, YTO BOIPOCHI (hOpMaM3alMKU W aHaju3a MPOCKTHBIX
peIIeHUI 10 CO3/IaHUI0 UHIKEHEPHBIX KOMMYHMKALMK Pa3JIndHOro Ha3HaYCHMs
HEBO3MOKHO 0€3 HCMOJIb30BAHUSI MAaTEeMaTHYeCKUX MOJeJIeH W  METOJIOB
ONTUMH3ALMK. MaTeMaTHueCcKue MOJICJIM U METObl TPUMEHSIOTCS 1Sl OITMCaHHUs
CTPYKTYPHBIX, (DYHKLUMOHAIBHBIX, [IOTOKOBBIX W JIDYTHX XapaKTepUCTHK
NpoeKTUpyeMoii KoMMyHuKaluu. [IpuueM B HacTosiiee BpeMs JiJ1sl ONTUMHU3ALUH
ceTel M KOMMYHMKAI[MM HCIOIB3YIOTCS anredpaudeckue MeETO[bl (TeopHst
MHOXECTB), METO/bl MATEMATHYECKOI'O aHaIn3a U BAPUALIMOHHOIO UCUHCIICHMUS,
TEOPHH BEPOSATHOCTEW W MATeMaTH4YCCKOW CTaTMCTHUKM, Teopus rpados u
rUrepceTel, MeTO bl IMCKPETHOM M NPUKIIAIHOM MaTeMaTUKK U IpYTHe pas3/ielibl
COBPEMEHHON MaTeMaTHKH.

Takum 006pa3om, akTyaJbHOCTh JUccepTaluu O0yCJIOBJIeHA IIHPOKUM
MpYMEHEHHEM MaTeMaTHYeCKUX MOJIeJlell M METOJOB ONTUMHU3AIMH, a TaKKe
YHCJIEHHBIX aITOPUTMOB ¥ KOMILJIEKCOB [TPOrpaMM JIst IPUHATHS 3P HEKTUBHOTO
MPOEKTHOIO pEeILIeHUs: NpPHU NPOEKTUPOBAHWM W OKCIUTyaTallid WHKEHEPHBIX
KOMMYHHMKAUMN Pa3jIMyHOr0 Ha3HaYCHUS.




2. CreneHb 00OCHOBAHHOCTH HAYYHBIX TMOJIOKEHHIH, BbHIBOAOB W
MPAaKTHYECKHX PEKOMEHalHii, chopmMyTIHPOBAHHBIX B AHCCEPTANIHH

Juccepraunonnas pa6ora Toxromosa I'.bl. Gasupyercs Ha npuHuMIIax
CHUCTEMHOI0  Mojaxozxa, olecrieudBasi MpU  ITOM  HM3YYEHHE  CIIOXKHBIX
MepapX1U4eCKMX CHCTEM, a Tak)Ke Ha MeToJaX TEOpUM THIepceTedl wu
9BOJIIOLIMOHHOTO CHHTE3a.

OcHoBHass  KOHUeNuUMs  paboThl  ONMpaeTCss Ha  MEepPapXUUEcKOro
Npe/ACTaB/ICHUE CTPYKTYpY CeTed M KOMMYHHMKALMH, 4TO IO3BOJISIET Y4YeCTh
BJIIOXKCHHOCTh ~ MPOEKTUPYEMBIX THUIIOB ceTeid B  00JacTu  pa3MelleHusl.
3HauMTeIbHOE BHUMAHHUE yJIeJICHO BhIOOPY MoOJIesiei 1iist popMaliu3aluy 3a1a4 B
BHJIC MTOCTPOCHHUE ONTUMAJLHON MUIIEPCETH MPU OrpaHUYEHUSX U TPeOOBaHMIX
Ha MIPOEKTUPYEMOM THUII CETH.

ABTOp TMOCJIENIOBAaTEe/IbHO BBLICTPAUBACT CTPYKTYPY HCCIIEIOBAHUS, YTO
MO3BOJISET JIOPMYECKH U OOOCHOBAHHA NMEPEXOUTh OT (opMau3alvK 3aj1ad K
NPaKTUYECKOMY IIPUMEHEHHUIO MOJYUCHHbIX pelieHui.OCHOBHbBIE MOJIOKEHHUS
paboTh! poLUIK annpoOaluu Ha pa3IuiHbIX KOH(PEPEHIUSIX, TTOATBEPIK IAIOIINX
MX TPaKTHYECKOW M HaydyHON 3HauuMOCTH. Kcrnosib3oBanue NpuOIHMIKEHHBIX
METOJIOB  ONTUMU3AaLMK Uit  petueHust NP-TpynHbIX 3amau  o0ecredusio
ylyuiieHue 3(pQeKTUBHOCTH [PUHUMAEMOr0 MPOEKTHOTO PEIICHUs] B CPEIHEM
10%-15% 1o cpaBHEHMIO C pelIeHUM HaWJeHHBIM H3BECTHBIMH METOHAMM
ontumu3almu. OCOOEHHO 1IEHHO, YTO METOJBl M MOJIEJIH  YCIIEIIHO
MHTEIPUPOBAHBl B 00pa30BaTe/IbHbIM M TMPOU3BOJCTBEHHBIM IpOIECC, O 4Yec
CBHU/ICTEJILCBYIOT aKThl BHepeHus. [lokazana 3aHUMMOCTb TPUMEHEHUST METO/I0B
9BOJIIOIIMOHHOIO CHHTE3a M TEOPUM TUIlepCeTeH, IMO3BOJISIOIIUX CTPOUTH
>QPexTUBHOE MPOEKTHOE pelIeHHe MPUONITUMHU3ALMK CeTEM U KOMMYHUKAIHM
pPa3IMYHOrO Ha3HAYEHHUSI.

OOGOCHOBaHHOCTh U MPUKIIAHAS 3HAYUMOCTH pabOThI, HAPSLY C HAYYHOM
HOBM3HOHM,  JejaloT  JUCCepTalMio  BaXKHBIM  BKJIQJIOM B pelIeHUH
ONTHUMH3AIIMOHHBIX 3aJa4 BO3HMKaloUMe B 00JacTH NPOEKTUPOBAHHUE WU
CTPOMTEJICTBO CeTeH M KOMMYHMKaUui. UTO MoJATBEpkIaloTCs pe3ysibTaTaMu
IKCIIEPUMEHTOB U MyOJIKALIUSIMHU.

3. locTOBepHOCTh M HOBH3HA HAY4YHBIX [0JIO’)KEHHI, BBIBOJIOB H
peKomMeHaaunmn

JlocToBepHOCTD BBIBO/IOB, IOJTyHEeHHBIX ToKTOIIOBBIM L.bl;
obecrieunBaeTcs  MCIOJIB30BAaHUEM HIMPOKOrO  CIEKTpa MaTeMaTHYECKOTO
MOJICJIMPOBAHUS M METOJIOB JBOJIIOLIMOHHOIO CHHTE3a, 4YTO oOecreyuBaer
CXOAMMOCTh peuieHUid NP-TpyaHbIX 3a1a4 W yjydllaeT KadecTBO aHalu3a
MOJYYEHHBIX pe3yJbTaToB. ABTOp pa3paboTanl OpUIMHAIBHBIM MOAXOJ K
MOJEJIMPOBAHUIO M IIPOCKTUPBOAHUIO CETeH W KOMMYHHUKALUWA, KOTOPBIH
IPEAIIOJIOraeT B3UMOACHCTBH HE MeHee 4HeM JABYX 00paszylolMX MOJACHCTEM B
BUJe 00J1aCTh pasMeUIeHUsT U MPOeKTUpyeMass KOMMYHHMKalUs. DTO 0COOEHHO
aKTyaJlbHO JUIs aHajllu3a M CUHTEe3a CeTe W KOMMYHHKALUMA B YCIOBMSIX



FOPOJICKO#H 3aCTPOMKH, I/1e KIIaCCHYECKHUE METOIbl ONTHMHU3ALMH HEe0CTATOUHOM
MEpe  YUHTBIBAIOT  BIMSHHE BHEIIHHUX (akTOpoB Ha >(PPEKTHBHOCTD
(pyHKUHOHMpOBAHUS Oyylueld KOMMYHHKAlMH. B 4acTHOCTH aBTOPOM ObLIH
TOJIyYEHBI CIICJIYIOIIHE HOBBIE HAYUHBIC PE3YJIbTaThl:

I. Paszpaborana HOBas KOHLIILIMS MOJEIHPOBAHUS U ONTUMH3AIMH CeTeil
MHKCHCPHBIX KOMMYHHUKAILMH, KOMIUIEKCHO YUYUTBIBAIOLIAs MEPAPXMUYHOCTH U
BJIO?KCHHOCTD MPOCKTUPYEMBIX THIIOB CeTeH, a Takke MHOTOKPUTEPHAIbHOCTh
ONTHMHU3AILIMOHHBIX 3a/1a4;

2. Paspaborana maTemarnueckas Mojenb POKJIAAbIBAHMS  CeTel U
KOMMYHHKALMH B TPEXMEPHOM IPOCTPAHCTBE, YYUTHIBAIOIIAS BO3MOKHOCTD MX
NPOKJIabIBAHMS KaK 10 IUIaHy, TaK W 110 MpoQUIII0, a TaKXkKe YIibl MOBOPOTA
KOMMYHHMKALMH BOKPYT 3alaHHON OCH 1pr 06X0/1e NPErsTCTBHIA;

3. PaszpaGoTaHbl MOJEIM M METOABI ONTHMH3AIMH WHIKEHEPHBIX CceTel u
KOMMYHHKALMH B YCIIOBUSIX FOPOJCKON 3aCTPOMKH, yUUTHIBAIOIIME TEXHUUECKUE
HOPMBI W MpaBWja 0e30NacHOCTH, a TaKKe COBMECTHMOCTL  MJIM
HECOBMECTUMOCTD MPOCKTUPYEMBIX THIIOB KOMMYHHUKAIHIA;

4. Jlokazanbl NP-TpymHOCTh 3ajau onNTHMH3ALKM UH)KEHEPHBIX ceTed Hu
KOMMYHHUKALUH B MUIIEPCETEBON MMOCTAHOBKE, HE MMEIOLIHE PEIIeHHs B 06IeM
ciyuae;

5. Paspaboranbl npubIIMKEHHBIC METO/IbI M QJITOPUTMBI JUTs pereHns NP-
TPyAHBIX — 3a/a4, OCHOBAHHbIC HA  pPa3JMYHBIX METa’BPUCTUK  (METON
AU QEepeHIIMaNbHON  dBOMIOLMK, AITOPUTM MYPaBBHHOM KOJIOHHHM, IKasHas
CTPaTerus) 1 MOJIENIEH TeOpUK THIIepceTeil, 03BOISIONINE HAHTH S deKTUBHOE
MPOCKTHOE pPELICHUE ¢ YYETOM MHOIOKPUTEPHAILHOCTL OINTHMHU3AIIMOHHBIX
3aj1ay;

6. PaspaboTanbl KOMIUIEKCHI IIPOrpaMM, Ha OCHOBE MPEIOKEHHBIX MOJIeIei
1 METONOB ONTUMH3ALMH, IMPOBEJAECHBLI BBIUHUCIUTENIBHBIE JKCIIEPUMEHTHI Ha
NpUMEpe psia TECTOBBIX M IMPAKTHYECKUX 3a/lady, U CPaBHUTENbHbIM aHaIU3
MOJIYYCHHBIX PE3yJIbTATOB, MMOKa3blBalolMe SPPEKTUBHOCTE IPEIIOKEHHBIX
METO/OB U &JI'OPUTMOB 110 CPABHEHUIO C U3BECTHBIMU METOAMHU ONITUMHU3ALIMH.

OcHOBHOE BHMMAaHHE YJCICHO PELIEHMIO 3a]a4 ONTUMHU3ALMKU CeTeil u
KOMMYHHKaLUH ¢ HECKOJILKUMH KOH(QIMKTYIOIMMH T10Ka3aTeIsIMK, YTO BAYKHO
[pU MPOEKTHPOBAHUU U SKCILTyaTalli HHKEHEPHBIX KOMMYHHKALMNA B YCIOBUSAX
FOPOJICKOH 3aCTPOHKH. MHOrOKpUTEpHAIILHOCTE 3a/ad ONTHUMU3AIMK CceTel H
KOMMYHHMKALMH  TO3BOJISIOT  YYUTHIBATH BCE HEOOXOJMMBIE TI0KA3aTesH
(9KOHOMHYHOCTb, HAJIEKHOCTh, COBMECTUMOCTD, KMBYUECTh U T.11.), OT KOTOPBIX
B 3HAYUTENLHOH CTeNeHu 3aBUCHT O(P(PEKTHBHOCTh  (YHKIIMOHUPOBAHMUS
Oyaymeid — kommyukuanmu.  Kpome — Toro,  mpemiaraeMble  aBTOPOM
BHIYHUCIIUTE/IBHBIC MOJICJIM M METO/Ibl ONTHUMHU3ALMH YUHUTBHIBAIOT CJIOKHOCTh
penbeda peansbHOH MECTHOCTM M THUNA NPOEKTUPYEMOH KOMMYHMKALUH, YTO
A€JIaeT JUCCePTAlMOHHYIO PabOTy MPUKIAAHO-OPUEHTHPOBAHHOIA.

lIpeqiaraemple METO/bI ONTHMH3AIMK W pEIIEHMs, TPEICTABICHHBIE B
paboTe, XapakTepU3yloT MX MEKIAMCIMIUIMHAPHYIO 3HAYMMOCTb M JOCTATOYHO
BBICOKMH IMOTEHLMAN /IS LIMPOKOIO IPUMECHEHHUS B pealbHbIX MHKEHEPHBIX
CHCTEMAX, YTO MOATBEPIKIAACTCS aKTaMK BHEJAPEHUs U anpobalineil B pa3iuyHbIX



HayYHO-TEXHUYECKUX  KOoH(DepeHuusx. Takum  oOpasom, Hccie0BaHUs
Tokrowosa I'.bl. npencrabnser coGoil BakHbIM BKJIajl B pasBUTHH TEOPUH
ONTUMH3ALMK HHXKEHEPHBIX CeTeH W KOMMYHHKAlMH, YTO MOATBEPIKIACTCS
JAOCTOBEPHOCTHIO M HOBU3HON HAYYHBIX [10JI0KEHHUH, BEIABUHYTHIX B paboTe.

4. 3aka04yenue 0 COOTBETCTBHHM JIHCCEPTALMH W aBTOpedepaTa
TpeboBaHusiM,  ycTraHoBJeHHbIM  «[losioskennem 0 mopsiake
NPHCYKACHHS YYEHBIX CTeleHei»

Juccepranmst  Toxromona I.bI. «PaspaGotka Mojelieli M MeETOJOB
ONTUMU3ALMU CETEH MHIKEHEPHBIX KOMMYHHUKAIIUI» COOTBETCTBYET KPUTEPHUSIM,
ycraHoBJIeHHBIM «llonoxeHneM o ropsijike MpUCYIK/JICHUS YIEHBIX CTENEHEN» u
MOJITBEPKAAET CBOK HAy4YHYI0 M [PUKIAJAHYIO 3HAUMMOCTh Kak pabora,
MpeJcTaBlieHHas K 3allUTe Ha CTeNeHb JOKTOpa TEXHUYECKUX HayK [0
cneruanbHoctd  05.13.18 - marematHyeckoe MOACIIMPOBAHUE, YHUCIIEHHBIE
METOJIbl U KOMILIEKCHI TPOTPaMM.

PaGora orinvaercs BBICOKMM  HAy4dHbIM YPOBHEM M COJIEPIKHT
OpUTHMHAJILHBIE UCCIEJOBAHUS B 00JIACTH ONTUMHU3AIMW WHIKEHEPHBIX CeTe H
KOMMYHWKAlUMH pa3IMYHOrO Ha3HAu€HHUs, IOATBEPIKICHHbBIE pPe3yJIbTaTaMu
OKCIIEPUMEHTAJILHOIO  aHailiu3a,  NpUOJIMIKEHHBIMM  METOJaMH  TTOMCKa
d(Q(EeKTUBHBIX MPOEKTHLIX perieHust Juiss NP-Tpyanpix 3azad. Buexpenue
NPpUOIMIKEHHBIX ~ METOJIOB W QJIIOPUTMOB  ONTUMH3ALMKH B [POCKTHOMN
JAESATEIIBHOCTH OpraHU3alliy [103BOJIMJIO YIIYYIIUTh ~-IIepBOHAYAIIBHOE ITPOEKTHOE
peumienne B cpeaHeM Ha 7-10 % B 3aBUCMMOCTH OT THIIA TPOEKTUPYEMOM
KOMMYHHUKALMU U OCOOEHHOCTH 00J1acTH pa3MelleHMs], YTO TOJITBEPIKIaeTCs
pesyJibTaTaMKd YMCIEHHOI'O JKCIIEpUMEHTa UM aKToM BHeapeHus. Pabora
OTJIMYAETCS aKTyaJbHOCTBIO, HOBH3HOM 1 METO/10JIOTMYECKON
000CHOBAHHOCTBIO,  YTO  I[OJAKPEIUVICHO  aKTHBHOW  MyOJHKalMOHHOM
JesTEeJIbHOCTRIO  aBTOpa. B Hcciie/loBaHUM  MPOCHIEKUBACTCS  JIOrHYHas
MOCJIEIOBATE/ILHOCTh U IOJIHOTA M3JIOKEHMS, a TakXKe AeTallbHO PaCKPBITHI
Hay4Hble [10JIOKEHHs, [pOLUe/IINE [IPOBEPKY Ha OCHOBE MOJEIBHBIX M
OKCIIEPUMEHTAJILHBIX  JIaHHBIX. J[OCTOBEPHOCTH BBIBOJAOB [MOJTBEPKIACTCS
anpobauuel  pe3yJbTaToB  Ha  MEXKJAYHAPOAHBIX  KOH(EpPEHUHUSX, UTO
MOJUEPKUBAET BBICOKYIO 3HAYUMOCThH IIPEJUIOKEHHBIX MOJIeJIel U MEeTOJlOB
ONTUMH3ALMKU Ul PEUICHUs] ONTUMU3ALMOHHBIX 3a/a4 [0 MPOSKTUPOBAHUIO U
CTPOUTEINILCTBY CETEH U KOMMYHUKALMH.

Conepkanue Jauccepraldd, €€ akTyalbHOCTh, HAy4dHass HOBHM3HA U
MpakTH4yecKkass 1€HHOCTb, BBIBOJIbI M  peKOMeHjalluu, aBropedepar W
npuBe/IeHHbIe MyOJIHKaALIMK MTOJIHOCTLIO cOOTBETCTBYET «Ilojioykenuto o nopsijke
npucyxaenus yueHoix crenenein» HAK IIKP B wactu, kacaroieiics npucBoeHus
YYECHOH CTEIeHHU JIOKTOPa TEXHUYECKUX HayK.



S. Jluunelii BKAaA coHuckaTe/st B pa3paGoTKy HAy4yHOHl NpobJiembl,
penpe3’eHTATUBHOCTL  MaTepuaJia, [OJYYeHHOro B  pe3yjbTarTe
IKCIEPHUMEHTANLHBIX H TEOPETHYECKHX HCCIIeT0BAHUIA

Toxroumos I'.bl. npojemMoHcTpUpoOBasl BEICOKMI YPOBEHb KOMIIETEHTHOCTH
¥ riyOokoe TMOHMMaHWe IpeJAMeTHOM  00JacTH, MPEUIOKHUB  HOBBIM
KOHIENTYaAbHBIM I[OJAXO0J K MOJCIUPOBAHUIO M ONTUMH3AIMH CceTed W
KOMMYHHUKAIMH HA BCEX dTallax BbINOJHEHUs paboThl. OCHOBBIBAsICH HA MOJIEJICH
TEOPUM THUIIEPCETEH M HEKOTOPble METa’BPUCTUK, OH CO3Jall KOHIIEIIIHIO
MEepapXU4yeCcKoro  IMpeJCTaBICHUS]  IIPOCKTUPYEMBIX  TUIIOB  ceTe W
KOMMYHMKalLMK, a TakKke pa3padoraj OpUIMHallbHble MeTOAbl peuieHus NP-
TPYAHBIX 3aJ1a4, BOZHUKAIOLIME B 00J1aCTH aHaJlM3a U CUHTEe3a pa3JInuHbIX THIIOB
cereit. [lpesioxkeHnble aBTOPOM METO/Ibl U aJITOPUTMbl HE TOJBKO [MO3BOJISIOT
CTPOUTHL NpUOIMKeHHble peuleHusi NP-TpyaHbix 3ajiad, HO W oOecrnevyuBaroT
BBICOKYIO 3(D(PeKTUBHOCTh MPUHUMAEMOTI0 ITPOSKTHOTO PEIIEHUS 110 CPaBHEHHUIO
C U3BECTHBIMU METOJIaMH ONTUMHU3AIUH.

JIMUHBINA BKJIAJ cOMCKaTellsd TakKe BbIpakeH B CO3JaHUU 3(PPEKTUBHBIX
rMOPUAHBIX AJITOPUTMOB Ha OCHOBE MOJEJ/IeH Teopuu rurepcereit 1 Meto10B k-
KpaTyallmx I1yTed, MypaBbUHOM KOJIOHWH, MAaKCUMaJIbHOW CBSI3HOCTb,
auddepeHnanbHON  IBOMIONMKM M KAQJHOTO  ayliroputMa.  Pe3ynbTarhl
BBIUMCIIUTENIBHBIX ~ OKCIIEPUMEHTOB  IIOKa3bIBAOT  BBICOKMM  YpPOBEHb
MEKIMCLUIIJIMHAPHOT O 1oAX0a U 3(PPeKTUBHOCTD MPEIJIOKEHHBIX aJITOPUTMOB.

B yacTHOCTH, JIMYHBIN BKJIAJ COMCKATEIIs 3aKIH0YAIOTCSL: |

— B pa3paboTKe HOBOM KOHIIEINIMH MOJICIMPOBAHUSI U ONITUMU3ALIUN CeTeH
MHXKEHEPHBIX KOMMYHUKAIIMH, KOMIUIEKCHO YUMUTHIBAIOLIEH HepapXUYHOCTh U
BJIO’KEHHOCTDh [IPOEKTUPYEMbIX TUIIOB CETEeH, a TaK’Ke MHOIOKPUTEPHUAIIbHOCTD
ONTUMU3ALIMOHHBIX 3a/1a4;

— B pa3paboTke Mojelied U METOJ0B ONTUMHU3ALMU HHKEHEPHBIX CEeTEeH U
KOMMYHHUKAIMK B yCIOBHUSAX FOPOACKON 3aCTPOMKH, YUUTHIBAIOLIUE TEXHUYECKUE
HOpMBI M mpaBwia 0€30laCHOCTH, a TakKe COBMECTUMOCTb  HIIU
HECOBMECTUMOCTD MTPOSKTUPYEMbIX THUIIOB KOMMYHUKAIIHH;

— B pa3paborke NpuOIMKEHHBIX METOJ0B U aIrOPUTMOB JUIsl peteHust NP-
TPYAHBIX 3ajJa4d, OCHOBaHHble Ha pa3JIMYHBIX METa’BPUCTUK  (METOJ
JuddepeHIManbHON  IBOJIIOLIMH, aJIrOPUTM MYPaBbUHOM KOJIOHHHM, >KajHas
cTpaTerusl) 1 Mojieliell Teopuu rurepceTet, o3BoJstolme HallTh 3P (peKTuBHOE
MPOEKTHOE pELIEHHWE € YYETOM MHOIOKPUTEPHUAIbHOCTh ONTHMU3AIMOHHBIX
3aj1a4;

— B pazpaboTke KOMIIEKCOB MPOrpaMM, Ha OCHOBE [1Pe/IJI0KEHHBIX MOJIesIeH
¥ METOJIOB OITUMM3AIIMU, NPOBEJIEHUN BbIYMCIUTEIBHBIX DKCIIEPUMEHTOB Ha
NpUMeEpe psijia TECTOBbIX M INPAKTHUYECKHUX 3a/Jad, U CPaBHUTENILHOIO aHaju3a
[OJIyYEHHBIX pe3yJbTaToB, IOKa3biBatoue 3(P(PEKTUBHOCTL NPEIOKEHHBIX
METO/I0B M aJIFOPUTMOB 110 CPABHEHHUIO C U3BECTHLIMU METOJAMU ONTHUMHU3ALINH.

OcoOblii  BKJIQJL  coMCKaTesss  3aKkjlodalics  TakKe B pelIeHHH
ONTUMU3ALMOHHBIX 3alZla4 C HCIOJAb30BaHUEM MOJU(GUIIMPOBAHHOIO METO/a
auddepeHInaIbLHOM IBOTIOLMN, KOTOPBIH MO3BOJISUT YJIYUILIUTh [IEPBOHAYAIIBHOE



MpOeKTHOe penieHue B cpejaHem Ha 3-10% B 3aBUCHMOCTH OT HX THMA U
HazHAYEeHUs IPOEKTHPYEMOM KOMMYHHKALMM, W OCOOEGHHOCTH 00JacTH
pasMelnenusi. JlaHHBIA TIOIXOJ] yYHThIBAeT OCOOEHHOCTH pelbedpa peajbHOM
MECTHOCTH W MPUMEHHM JJIsl TPOCKTUPOBAHUSI MHIKEHEPHLIX CETEH |
KOMMYHHKaLUH B yCIIOBHUSIX TOPOJCKOMN 3acTpOoiiku. Kpome TOro, aBTop MpoBOAKII
BBIUUCIIMTEbHBIE DKCIIEPUMEHTBI JUISI PA3IMYHbIX CeTel M KOMMYHMKAallHi, Ha
OCHOBE OJKCIEPTHBIX JIAHHBIX, YTO CBHJICTEIBCTBYET O €ro CIoCOOHOCTH
WHTErPUPOBATH TEOPETUUECKHE 3HAHMUS C IIPAKTUYCCKUMHU HABbIKAMHU.

6. Onenka co/lepsKaHMsl  JIHCCePTAllMN,  ee  3aBEpPIIEHHOCTh,
noJATBep:KIeHue NyonKanui apropa

Jluccepraims  Tokromosa [.bl.  nocsejoBareibHO M JIOTHYECKH
CTPYKTYPUPOBaHa, COCTOMT M3 CEMM IJ1aB, Kaxias M3 KOTOPBIX JETalbHO
PACKpBIBAET KJIIOUEBbIE ACIEKThI MCCIEJ0BAHUS, NPEA0CTaB/sAs 000CHOBAHHOE
onucaHue TPUMEHHMBIX METOJOB W MOJEJIeH ONTHUMM3AlMK, a TaKxKe
JIOCTUTHYTBIX pe3yJIbTaToB.

Bo BBejieHMH 000CHOBAHA aKTYalbHOCTh TEMbI JAHCCEPTALIMOHHON PaboThl,
chopMyIMpOBaHbl ee LelM M 3ajadyd, HaydHas HOBH3HA, MpPaKTUYECKast
3HAYMMOCTh [TOJIyYEHHBIX Pe3yJILbTaTOB.

[Tepsasi rmaBa, «OOG30p JauWTeparypbD»  IMOCBSIICHa  COBPEMEHHBIM
COCTOSIHMEM HAyYHBIX MCCJIEJ0BaHUN B 00JIaCTH ONTHMHU3ALMK WHKEHEPHBIX
ceTeil 1 KOMMYHMKALMK pasnudHoro HazHaueHus. [Tposenen 0030p Jiureparyp 1
pesylnbTaThl 3apy0eXkHbIX W OTEUECTBEHHBbIX Y4YEHBIX B JaHHOH obnacTu
KCCIIe/IOBAHMSL.

Bo Bropoii riase, «MeTOA0JIOIUS W METO/bI HCCIICJI0OBAHUA) TIPEIJIOKEH
CHCTEMHBIH MTOIXO0M K MPOEKTUPOBAHUIO HHKECHEPHBIX ceTel M KOMMYHHKALUH,
MpeACTAaBISIIONINHE cOO0H METOIOJIOIUIO PEIICHUS CI0KHBIX ONTHMHU3AIMOHHBIX
3aJla4y, B OCHOBE KOTOPOM JICKUT PACCMOTPEHHE MPOCKTHPYEMOI0 CETEBOrO
00beKTa Kak cucrema, GyHKIMOHUPYIOIIEei B ropojickoit cpejie. IlpeacTaBnensl
3ajaud aHajiu3a M CHHTe3a BO3HHUKaloluMe B 00JacTH NPOEKTUPOBAHUSA H
SKCIIyaTallMK CeTe U KOMMYHHUKALMK pa3iniHoro Ha3HaueHMs.

Tpetbs raaBa, «MareMaTHYECKHE MOJIEIM K METO/Ibl ONTUMHU3ALIH CeTeH»
MocBslleHa K paspaboTKe HOBBIX MaTeMaTHYECKUX MOJeJied M METO/0B
ONTUMH3ALIMK HA OCHOBE TEOPUM MHOXKECTB W IMIIEpCETEH, MPUMEHsIeMbIE JUIA
pellieHUs]  pa3lIMuHbIX ~ NPUKJIAJHBIX  3a7a4, BO3HUKAIOIKE B o0JacTu
[POEKTUPOBAHMS M ONTHUMH3ALMH HHKCHEPHBIX CeTel M KOMMYHHKAIMH
pazIMiHOTO Ha3HAYEHHSI.

B uerneproii rinase, «I unepcereBoi MOAX0/ K ONTUMU3ALUN HHIKEHEPHBIX
cereli ¥ KOMMYHHMKAIMil» paccMarpuBaioTcs MpeicTaBjIeHbl (opMajbHbIe
[OCTAHOBKH 3a/[a4y ONTUMHU3ALMU CeTel, KaK HEIlPephIBHOM, TaK 1 JIMCKPETHOU
Gopme, MO3BOJISIIOILME [PUMEHUTH pa3jiMyHble MaTeMaTH4eCKUE MOZACIH U
MeTOJIbl WX peuienus. PazpaboraH MOAMMUUMPOBAHHBIK METOJ TPACCHPOBKY
qyded s pelieHMsl 3ajad  [POKJaJbIBAHMA CeTed W KOMMYHHMKalWH B
TpEXMEPHOM IIPOCTPAHCTBE, YUUTHIBAIOIIMI MPENSITCTBUS KaK IUIAHOBOIO, TaK



NpoQUIBHOrO XapakTepa, a TakKe yIJbl OBOPOTA MPOCTPAHCTBEHHON MPSIMOM
npu 00X0/1e MpersiTCTBUM.

B narod rmaBe «3ajadd  ONTUMH3ALMM  HMHXKEHEPHBIX ceTel |
KOMMYHUKALMW» I1OCTaBlIeHbl MHOIOKpPUTEpHUAbHBIE 3aJlaud  OINTHMM3ALUN
ceTe M KOMMYHHKALMH C pasiMYHBIMM  KOH(MJIUKTYIOUIUMH KPUTEPUSIMH,
TAaKUMH KaK dKOHOMWYHOCTb, HaJIeKHOCTh, COBMECTUMOCTh. [lpeacTaBieHHbIe
3aJladyd  I03BOJISIIOT  YUYMTBIBATh 3aBUCUMOCTH CTPYKTYPBI IPOCKTHPYEMOM
KOMMYHMKAllMK OT (akTopa BpeMEeHH, 3IKOHOMHUYHOCTb TMPOCKTHPYEMOM
KOMMYHHKALlMK ~ OT  3@/laHHOrO0  [opora  HaJIe)KHOCTH, IPHEKTUBHOCTH
MPOEKTUPYEMbBIX THIIOB KOMMYHHUKAIMH, [IPOKJIA/IbIBAEMbIX B OJTHOM KOJUIEKTOPE
OT UX COBMECTUMOCTH.

[Ilecrast rnaBa, «AHaIU3 CIOXKHOCTH 3aj@4 ONTHMM3AlMM CceTeld W
KOMMYHHUKALMI» MOCBSIIEHA BaXXHbIM pe3yJibTaTaM, CBSI3aHHBIM C aHaAJIU30M
CJIOKHOCTB OINTHUMH3ALMOHHBIX 3a/iay, JloKa3aTelbcTBOM UX NP-TpynHOCTH, a
TakxKe pazpaboTKON NMPUOIMIKEHHBIX aJrOPUTMOB PEIICHUS ONTUMHU3AIMOHHBIX
3aJ1ay Ha OCHOBE MOJIeJIeH TeOpUH TUIlepceTel U pa3IMIHbIX METadBPUCTHUK.

B cexnbmoii rinagse, «Pa3paboTka allropuTMOB U [IPOIrpaMM JIJis ONITUMU3AIUN
ceTel M KOMMYHHUKAlLMM» MpeJcTaBieHbl ONTUMHU3AIMOHHbIE METO/bl U
QIrOpUTMbl Ui pewieHuss NP-TpyJHbIX 3aja4, ONMCaHWe [POrpPaMMHOM
peai3alry U pe3yJibTaTbl YUCIEHHOIO KCIIePUMEHTA.

B 3akiioyeHuM NpuUBeJIeHbl OCHOBHBIE BBIBOJbI, IOJYyUYE€HHbIE B XO/JI€
UCCIIC/IOBAHUS,  TPEUIOKEHbl  HAlpaBJeHUs  JaJIbHEHIIero  IpUMEHEHHUs
pa3zpaboTaHHbIX MOJI€JIEH U METOJI0B ONTUMU3AIIMH, BKJIIOUAsi UX UCITOJIb30BaHUE
JUISl aHaJIM3a ¥ CUHTE3a pa3jIMuHbIX HEPAPXUUECKHUX CHCTEM.

[IpensioxenHble couckareseM MeETOJIbl M aJrOPUTMbI TIOKa3aJM CBOIO
G HEeKTUBHOCTH JJIsl pEIlIeHUs] ONTUMHU3aIMOHHBIX 3a/1a4 B YCIIOBUSIX TOPOJICKOM
3aCTPOMKHM, YTO TMOATBEPXKAACTCS aKTaMW BHEJIpPEHUs U IMyOnuKauusMU B
aBTOPUTETHBIX M3JI@aHUAX. PesynbTaThl vcciieoBaHus OnyOnuKoBanbl B 49-Tu
Hay4YHBIX TPyJax, U3 KoTopbix | moHorpadus, 9 B uzianusx, HUHAEKCUPYEMbIX B
cucremax Web of Science u Scopus, 17 B nepuoJHYECKUX PELEH3UPYEMBbIX
KypHajmax, W 22 B Marepuanax KoHdepeHUHH. Bblcoknit  ypoBeHb
3aBEPIIEHHOCTH pPabOoThl, MOCJIEA0BATEIBHOCTh H3JI0KEHUSI TEOPETUYECKUX U
NPaKTUYECKUX PE3yJIbTATOB, & TakKe A(P(PEeKTUBHOCTD MPEII0KEHHBIX METOOB
M aJrOPUTMOB [0 CPaBHEHHUIO C M3BECTHBIMM METOJAaMH OINTUMM3ALHUH
MOJITBEPK/IAI0T HAYUHYIO W MPAKTHYECKYIO 3HAUUMOCTh padOThl COUCKATES.

7. 3ameyaHHus H PEKOMEHAAHH

B kavecTBe 3amMevaHui, BBISBJICHHBIX MPH U3YHYEHUU JUCCEPTALIMHU, MOKHO

OTMETHUTBH CJIeIyIOIIIEee:

I. B paGore cienoBasio Obl NPOBECTH MaTemMaTHYeckoe O0OCHOBaHHE
MPUMEHUMOCTh NPUOIMIKEHHBIX METOJI0B PEILIEHHs ONITUMU3ALMOHHBIX 3a/1a4
MCXOASl M3 MX DJBPUCTMUECKHMHU XapakTep, 4YTO I1IOMOIVIO Obl YJIYy4YLUWTb
UHTEPIIPETALMIO TPUMEHUMOCTh ITHUX METOJNOB JUlsi pereHuss NP-TpyJiHbIX
3a/1a4;



2. Kakue Meppl mpefnpUHATHI JUls YCTpaHEHUs 3alMKIUBAHUS B JIOKAJIBHBIMN
MUHHUMYM, YYWUTBIBasi MHOTOKPUTEPHUAIbHOCTh ONTHMHU3AIMOHHBIX 3aja4 U
UTEPATUBHOCTH BBIYUCIIUTEIIBHBIX aJITOPUTMOB?

YKka3aHHble 3aMeYaHWs HE CHIXKAIOT LEHHOCTH W 3HAYUMOCTH paboOThl, U

HOCSIT pEKOMEH/IaTe/IbHbIN XapakTep.

8. 3akiwuenue

Jluccepraunonnoe nccnegosanne Tokromosa ['yiokurura blcakoBuua Ha
Temy «Paspaborka Mojenell M METONOB ONTHMU3ALMH CeTel HMHKEHEPHbIX
KOMMYHHKaLMK, ABJSIETCS 3aBEPIIEHHON HAYYHO-KBaJIM(PUKAIIMOHHON paboTOH,
KOTOpasi 10 KPUTEPUSIM aKTyaJlbHOCTH, HAyUYHOM HOBHU3HBI, 00OCHOBAHHOCTH H
AOCTOBEPHOCTH BBIBOJIOB COOTBETCTBYET TpeboBaHUsIM «IlosoxkeHus o mopsijke
NPUCYXKJICHUsT YUCHBIX cTerneHe» HaumonanbHOW aTTecTallMOHHON KOMHUCCHH
npu [lpesunente Keiproisckoit PecnyGnuku. J{ucceprant Tokrowos ['yKuruT
blcakoBu4 3aciry:xuBaeT npucyKIeHUs! yUeHOM CTENEHH JIOKTOpAa TEXHUYECKHX
Hayk mo crneunuanbHocTy 05.13.18 - MaremarHueckoe MOJENHUPOBAHHE,
YHUCJICHHBIE METO/IbI U KOMIUIEKCHI ITPOTrpamm.

OduumanbHbIA ONIOHEHT,

JOKTOP TeXHUHYECKHUX HayK,

JIOLIEHT, ITpoeccop UHCTUTYTA

HOBBIX HH(OPMaLIMOHHBIX TEXHOJIOTHIA / /
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