
3AKJIIOIIEH14E

llpecHxxona Koncranruna AlercauApoBurla AoKTopa rexHrIrIecKLIX HayK,

craprxero HayqHofo corpyAHHKa, 3KcrrepTa AuccepralluoHHofo coBera r,
05.23.686 upll I4Hcruryre MarrruHoBe4envrfl., aBToMarI{KI4 u reoMexaHI,IKI4

Haquosanrsofi aKaAeMr{r,r HayK Krrprrr:cxofi Pecny6lzxra v Krtprlt:cro-
Poccuficxorvr Clan.sncrola yHr4Bepcr4Tere I{M. E.H. Elrqusa rro ,{I4ccepraIInLI

Torcrourona fynxurvra blca4osrar{a Ha reMy <Paspa6orKa MoAetefi. u MeroAoB

orrrr.rMu3aqlrr4 cerefi r4HlKeHepHbrx KoMMyHLIraquIfi>>, [peAcraBneHHylo Ha

col4cKaHue yuenofi crerreHu AoKTopa rexHI4r{ecKHX HayK tto c[eIII4€uIbHocrLI

05.13.18 - vrareMarlrqecKoe MoAenr4poBaHr4e, qrIcJIeHHbIe MeroAbI 14 KoMrIJIeKcbI

rporpaMM.

Paccuorpee rpeAcraBneHHyro AHccepraIIHIo Tortourona fylxurzra
blcaxoeuqa, rpl4luen K cneAylorleMy 3aKJIIorIeHLIro.

1. CoornercTBue pa6orsl c[eqI{aJIbHocTI{, tto rcoropofi AaHo npaBo

Ar{ccepTaulroHHoMy coBeTy II pIIH I{ MaTb AI{CCepTaIIU lO K 3a IIIIITe

flpe4craeJreHHa{ AoKTopcKaf, AurcceprarJvrfi. rIoJIHocrbIo coorBercrByer
npoSznro Ae-rrreJrbHocrr,r Arrcceprar-ILroHHoro coBera. B LIccJIe.{oBaHvrpr

npoBoAtrrcx rny6ol<uit aualr43 oIITr4Mr{3aIII4oHHbIX 3aAatl, a raKxe MeroAbI I4

BbrqncJrr4TeJlbHbre €rnroplrrMbl peureHze NP-rpyAHbIX gal.a..r, Bo3HI4KaIoqux B

o6lacrz [poeKTlrpoBaHr4r lrHxeHepHrrx cerefi v KoMMyHI4raIIzfi pa3nurlHoro

Ha3HaqeHraf,. I4cuomsoBaHr4e MareMarI4rIecKHX uoAeleft v MeroAoB

orrrr,rMn3arllrn cerefi r4ruKeHepHbIX KoMMyHLIrar-1nft, a raKxe KoMrIJIeKcoB

[pofpaMM Anfl noAAepxKr,r trpprHflTLrfl, npoel{THofo pelxeHHfl npeAcraBJlfleTcs'

aKTy€LnbHbrM r,r nocrpe6oBaHHbrM Anfl aHaJru3a u cI4HTe3a I4HxeHepurrx cerefi n
KoMMyHr4rca\uit pa3nr4r{Horo Ha3HaqeHufl. Pa6ora coorBercrByer rpe6onaunxu
clerlr4anbHocrr{ 05.13.18 MareMarr4qecKoe MoAenupoBaHr4e, qI4cJIeHHbIe

MeroAbI H KoMrIJIeKcbI nporpavrvr (n.n. 2,3,4, 5).

) [e"rrrro ArrccepTallnu flBJIneTcfl pa:pa6orra uoAelefi 14 MeToAoB

onTl,lMr,r3alqJ/|lvI, a TaKxe qI4cJIeHHbIX aJrfOpI{TMOB, IIO3BOJITIOIIIHX I4CnOJIb3OBaTb

npofpaMMHbre cpeAcTBa 14 BbrrrlrcJrr4TeJrbHylo TexHI4Ky Ant no.4AepxKz npkl}rflTldfl.

npoeKTHoro perxeHrrr B ycnoBr4flx. HeoAHopoAHocrb ropo4cxofi TeppI4TopI4LI,

HecoBMecrr4Mocrrr npoeKTr4pyeMbrx rI4IIoB cerefi H nporl4Boper{I4Bocrb

noKa3aTenefi eS SerTI{BHocTI,I npI{HI4MaeMbIX IIpoeKTHbtx peureuufi .

.I[nq Aocrv]r<elrtvrfl. uocraBJrenuofi rdenu B Al4cceprar\vrv pelxeHbl cJleAylouue

3anarlH:

1. Paspa6orKa MareMarr4rrecKofi uoAeru MecrHocru, ro3Borqloulefi yvecrr,

KaK BbrcoTHble, TaK 14 IrJraHOBbre OtpaHHr{eHwfl. npoKnaAbrBa[I4fl, HHxeHepnrrx cerefi

r{ KoMMyHuxaryufi,;

2. Paspa6orKa MareMarr4qecKofi ruo4eru Ant crpyKrypbl I4ruKeHepnrrx cereft z

KoMMyHr4xaqufi, yvurnraarorqefi coBMecrHoe cyqecrBoBaHl4e o6rracru



pa3MerrleH4fl. vr [poeKTl4pyeMofi KoMMyHI4KaqI{I4 KaK eAI4HOro MareMaTI'IqeCKoro

o6lema;
3. Pa:pa6oga MoAeJrefi 14 MeroAoB oIITI4MLI3aIII4II, yqHTbIBaIorII4x nrr6op

Har4nyrrrxefo rrpoeKTHofo peueHr4q oTHOCI{TeJIbHO B3aI4MHO|O paclonoxeH[fl'

r4HgeHepHrrx cerefi LI KoMMyH:zKaqlrri4B ycnoB?If,x ropoAcKofi racrpofiru;

4. I4ccneAosaHvre vr aHa[ru3 HeKoTOpbrX KIaCCUqeCKI4X 14 rIpI{KnaAHbIX

onTr{Mr43arII4OHHbrX 3a,4arr, Bo3HLrKaroqvx llpll npoeKTI4poBAHULr LI CTpOI'ITeJIbCTBe

r,rHxe HepHbIx C eTefi 14 KO MMyH urca\uit p a3[HrIHOrO Ha3 H aq enl4fl;

5. Asalug cnoxHocr14 3a1a9- orrrr4Mu3aIII4I4 cerefi u rorrtvtyHuxaqrafi, a raKxe

MeTOAbI LIX peIUeHLIt;

6. Paspa6orKa MeroAoB 14 €Lnropr4TMoB Anfl orITlIMaJIbHoro rlpoKnaAblBalrvrfl

npoeKTr4pyerr,rofi KoMMyHLrKarIura B ycnoBlltx ropoAcKofi 3acrpofiKll rro pa3nI4r{HbIM

Kpr4Tepr,rtM orrrllMl43ar\uu(eronouuqHocrb, coBMecruMocrb, Ha.qexHocru u r. n.);

7. Pa":pa6orra KoMrrneKcoB rrporpaMM AIrfl rIpoBeAeHZt BbIqHcJILITeJIbHoro

gKcnepI4MeHTa, a*alrvrsa, o6pa6 orx Lr 14 xpaHeHl{s Hayr{n ofi un Q opMaIIuH ;

8. llponeAenrae u aHaJru3 [oflyrreHHbrx pe3ynbTaToB 14 CpaBHeHLIe C

pe3yJIbTaTaMI4cyIqecTByIoqI4XMeToAoBoIITI4MlI3aIJvIv|.
Coom7emcm7ue o6'beKma uccnedoeauun duccepmaquu Ueru u sadqqqw

pa1omu 3aKJrroqaeTcr B TOM, r{TO paspa6oraHHbre MoAenI'I u MeTOAbI

orrrlrMr43arluu cerefi u roruuyuuxaquit, 14 rrpofpaMMHble KoMIrJIeKcbI [o3BoJI{Ior

rrocrpor4Tb npoeKTHoe pelxeHl4e p.Irfl NP-rpy4uux 3a4a.r, c yr{eroM Br4 vr

Ha3HarreHr,rf, rrpoeKTrapyevrofi KoMMyHrrKarlr4rr ra penre0a pe€LnbHofi iuecruocrll'

irro qBrrerc{ Heo6xoAuurrM Anr Aocrl4xeHkrfl. nocraBreHHofi l{enn v peLneHnfl'

3 a.{ar{, c S opuynl4p o BaHHrIX B AI,Io c e pr ar\vlkr.

O6uercmoa uccnedoeaHu.r tBJrgrorcq 3a4aqv orITI4MrI3al{xu r4H>KeHepHbIX

cerefi u KoMMynuxa\uit pa3nrlr{Horo nasAaqeHvlL [poeKTl4pyeMble B ycJIoBLTtx

ropoAcKofi racrpoftru.
Ilpeduemo\w uccnedoeauua f,BJrflrorct MareMarl4qecKl'Ie MoAenI'I LI MeroAbI

onrr4Mlr3arlull cerefi vr KoMMyHr{rcaguit, a raKx{e rrl4creHHble aJIfopI'ITMbI

rro3BonrrcIl$ae ucnoJrb3oBaTb lrpofpaMMHble CpeAcTBa u BbIr{ucII4TeJIbHyIO

TeXHHKyAnf,[oAAepxKI4IIpI4HflTufl,npoeKTHofopelxeHl4f,.
ArcmyanuHocmb meJvrbt duccepmaquu. ConpeueHHble I4HXeHepHbIe

KoMMyHr4Karlvrr4 [peAcraBJrf,ror Lr3 ce6s. MHoroypoBHeBble I'IepapxutlecKl4e

cr,rcreMbr, npoeKTr4poBaHr4e r4 crpol{TeJlbcrBo Koropblx rpe6yror rlqareJlbHoro

aHaJru3a crpyKTypHbrx 14 SyurquoH€ulbHblx oco6euuocrefi rpoeKTl'Ipyenaofi

KOMMyHI4KaIIUT4, IIepCITeKTHBbI ee pa3BrTvlfl, u paclnvpelJnfl,, a TarcKe Huil4l'.nfl'

coorBercrByroqero gKoHoMLrqecKoro o6ocHosanus. B cBolo oqepeAb crol4Mocrb

crpoqTenbcrBa u sKcrrnyara\vkr I4HXeHepHbIX KoMMyHl4xaqufi cocraBJlf,er

3Harrr4reJrbHyro qacrb 3arpar B fpaAocrponrenbHofi orpaclu (ao 30%). B cnssz c

orraM [peABapr{TeJrbHoe HayqHoe o6ocHosaHue a cHI4xeHI4e crol'IMocrb

peaJrr43arlr4r4 npoeKTHOrO perxeHr4fl IIo npoeKTI4poBaHHIO I4 gKCIInyATAWkI Cerefi

HHXeHepHbrx KoMMyuuraqufi pa3nr{rrHoro Ha3HaqeHr4fl Ao Haquua crpol'ITeJlbHo-

MoHTaxHrrx pa6or c r4crroJrb3oBaHr4eM uoAerefi v Mero.qoB OIITI4MI{3aIII{I4, a



TaKxe Bo3MoxHo cTb Bbrql4c Jrr{Te JIbHo fi TexH r4Kr4 flBlrfl,eTcf, aKTy€ulbHofi .

3. Hayunure pe3yJrbrarbr. B AucceprauuloHuofi pa6ore [peAcraBJIeHbI

cJreAyroqze HoBbre HayrrHo o6ocHoeaHHble reoperl,IqecKlze 14 rtpaKTl{qecKue

pe3ynbTaTbr, KoTopbre uMeroT cylqecTBeHHoe 3HaqeHue Ant [poeKTHpoBaHus' u
g K c rr Jry ar arlvrkr trHx eH ep Hbrx c ere fi u ro uvt y nuxaryufi , p a3 rl I,Iq H o ro H a3 H arl euur,.

3.1. Hayuuax HoBlr3Ha npoBeAeHHbrx reoperuqecKzx v rIpI4KnaAHbIX

I,I c cJI e.II o B arruit. 3 aKJI Ioq aerc t :

- B pa:pa6orre nosofi KoHrlelqr,ru MoAenl{poBaHtrfl. 14 oIrrI4MI43aIII4I4 cerefi

lrH1eHepHbrx KoMMyuuxaqufi, KoMrrJreKcHo ytll4TblBarcIqat I4epapxl4rlHocrb I'I

BJroxeHHocrb npoeKTrlpyeMbrx rr4noB cereft, a raKxe MHoroKpI{TepI,IaJIbHocrb

OIITHMT{3 aIIU OHH bIX 3aIlal{;

- B pa:pa6orr<e MaTeMaTl4.Iecxofi MoAenI4 npoKnaAblBaHnfl. cerefi

KoMMyHr4rarlzft B TpexMepHoM npocrpaHcrBe, yrrl4TblBalolrdaf, Bo3Mo)I(Hocrb

npoKJraAbrBaHufl KaK rro rrJraHy, TaK r{ no npoSuJIIo, a raKxe yrnbl rloBopora

KoMMyHLTxaqufi BoKpyr saAaHHofi ocn npla o6xoAe upenxrctnzft;

- B pa3pa6ome MareMarLlqecKaf, MoAeirb coBMeIrIeHHoro IIpoKnaAbIBaHus' cerefi

LrHKeHepHbrx KoMMyHtrraqufi pa3nlrrlHoro Ha3HalIeHLIt, yql4TblBarculafl

cyulecrByroulr4e rexHr4rrecKr,re HopMbI u npaBuna 6esouacnocrn, a raKxe

coBMecTr4MocTb I{Jrr4 HecoBMecTr{MocTb npoeKTlapyeMblx TI4nOB KOMMyHI'IXaqUfi;

- B AoKa3areJrbcrBe NP-rpy4nocrb 3a.qaq oIITI4MV3ar\HLr I4HxeHepuux cereft u

KoMMyHHrcarIufi B rrarrepceresofi [ocraHoBKe, cBeAeHI4eM ee K I,I3Becrgofi NP-

rpyanofi 3a.{aqe lllrefiHepa na rpaSax;

- B paspa6orxe MeroAa anQ$epeuqzamHofi oBoJItoIIHH, Ha ocHoBe MeroAa

3BOIIOqUOHHO|O CLrHTe3a r{ rr4rrepceTeBoro IIoAXoAa, IIO3BOJI'IOqe|O BJIOXI',ITb

BTopr{r{Hyro cerb B nepBrarrHyro c yr{eroM penre$a peanrnofi MecrHocrl4;

- B pa3pa6ome rvro4usraqr4poBaHHoro aJlropvrl\{a Mypasrrurofi KoJIoHI4I4 (AMK),

rro3BoJrrroqeft tocrpor4Tb rpaccbr B coorBercrBlrkr c rloBeAerr.laflMlr MypaBbeB,

KO HTp Onl4py eM bI e c o oTB eTcTByIo Ir{H M Vr ilp aBr4naMr4;

- B paspa6orre HoBoro sBpr4crr4t{ecKoro anropllTMa Ha ocHoBe MeroAa k-

xparvafiruux nyrefi An{ petueHr4r MHoroKpl{Tepl,Ia-uluoft 3a4a'tv onrHMI43aIII4I4

cerefi LrHlxeHepHbrx KoMMyHr4rarlufi ro KpI4TepI4ro MI4HI4MyMa cyMMapHbIX

crpor4TenbHbrx 3arpar, npra orpaHr4qeHul,I Ha 3aAaHHttfi yponenr saAexHocrl{;

- B pa:pa6ome [porpaMMHoro KoMrrJreKca Anfl npoBeAeHl4t rrucreHHblx

gKcnepr{MeHToB rtpu npoeKTr4poBaHvrr4 cerefi LIHXeHepHbIX KoMMyHl4raqnfi

pa3nlrqHofo Ha3HaqeHvrfl) Ha rrpr4Mepe pf,Aa TecToBbIX vnpaKTWIecKHX 3aAAq.

3.2. ,{ocronepHocrb pe3ynbraroB HccJIeAoBaHr4r, rloArBepxAarorcf,
rrcrroJrb3oBaHlreM HafrHo-o6ocnoeaHHblx MoAenefi I4 MeroAoB pelxeHl4r

orrrrrMr43arlrroHHbrx 3aAalr, Bo3HHKarouII4x B o6nacru upoeKTl,IpoBanvfl' Lr

crporrrenbcrBo r{HxeHepHbrx cerefi u xoir,tuyuuxaryuit B ropoAcxoft cpe4e.

llpurvreHeHubre MeroAbr 14 anropLITMbI TaKue KaK €uIropI4TM

araSsepeHrlzalrnofi gBoJrloqlrr4, aJrropI4TM rraypaerrauofi KoJIoHI4H Anfl

T4

r4x



peIIIeHI{t 3aAaq 0IITLIMI{3aIIHI',I CeTefi yiII4TBaIOT BI4A 14 Ha3HaIIeHLIg

[poeKTupyeMofi K9MMHI4KaWqI I4 peJlbe$a peaJlbHofi MecTHocTH' a TaKXe

peaJlbHble ycnoBplfl llpoeKrupoBaHHt KoMMyHHKaU[fi B ropoAcKofi cpeAe'

Lt[cnoffisoBaHHe MeroAoB 3BoJIIoIII4oHHoro cLIHTe3a IIo3BoJItIoT rlocrpol4Tb

[poeKTHoe pelIeHI,I fl. p1nfl,NP-rpy4ublx 3aAaq' He [oAAaIoUue K peIIIeHuIo B

o6ulervr cnflae. Anpo6aUrar pe3yJlbTaroB Ha MeXAyHapoAHbIX

KoHOepeHIILltX noATBep)KAaeT I4x IllllpoKoe o6cyxAeHl4e I4 3HalII4MocTb

A[t HayqHoro coo6ulecrBa.

3.3. TeoperuuecKoe 3HaueHue pa6orbl cocrollT B pactuupeHl4v H yrJly6nenr4I4

Teopr{Ll orrTLrMr43arII4OHHbrX 3AAaq, BO3HI',IKaIO[ryIe B o6lacru

npoeKTr{p oBa-H]prfl. tI cTpolrTeJIbCTBO LIHXeHepHbIX CeTefi Ia rouvtyHuKaul4fi

pa3nuqHofo H€BHarreilr4fl..llpe4noNeHHble MOAenI{ I{ MeTOAbI OITIIMI43aIIHI4

ceTefi I4 KoMMyHvIKa\ui4, ocHoBaHHbIe TeopVI4 runepceTeiL V pa3IHrIHbIX

MeTaSBpI{CTIIK, a TaKXe BbIaIHCJILITeJIbHbIe aJIIOpHTMbI MOfyT AaTb HoBbIfi

TOJ]IIOK K pa3BuTHIO TeOpI4I'I OITI'IMU3aIIUI4 CeTefi U KOMMyHI'IKaIIufi' A

TaKXe MeTOAOB HaTypHofo BbIIII4CIeHI',It V 3JIeMeHTOB I4CKyCCTBeHHOTO

I,IHT9JIJISKTa B AaHHofi o6lacru HccneAoBa1vrfl" lw6pugrcallI4fl'

KIACCI4qECKI4X TOIIHbIX VI rrpr{6iII4XeHHbIX MeTOAOB OnTI',IMI{3aUI{I',I

MeroAa k-xparuait:tux nyrefi, €ulropHrMapa3pa6oraHHble Ha ocHoBe

MypaBbr{Hofi KOJroHr4r4 (ant colony), )KaIHafl. crparefl'I{ (greedy)'

MaKcr{MnJr blafl. cBfl3Hocrb 3aAaHHbIX nap BepIxI4H (maxprob) u gpyrze

BbIIII4cJILITeJIrHIIe €UIIOpLITMbI' O6eCne'II4BNIvI yJIfIIUeHIae

nepBoHarr€UrbHoro pelueHl4t HafiAeHHbIMI{ KJIaccHrIecKI'IMLI MeToAaMI4 (oT

2% Ao 16/o1 B 3aBqcr4Mocrl4 or o6nacru pa3MeIrIeHI4{ u Tvrfia

npoeKTprpyeMofi KOMMyHI4KA\I4VI, o r{eM cBI4,4eTenbcTByIOT pe3yJIbTaTbI

ql/IcneHHologKc[epI{MeHTa'no[yqeHHbleBXoAeI{ccneAoBaHvlg'.

3.4. CoornercTBl4e KBa1I{OI4KaIII4oHHIIM IIpI43HaKaM' AI4ccepTaIIuq IIoJIHocTbIo

cooTBeTCTByeT Tpe6oBaHI,l.flM, I43JIOXeHHbIM n.[. 10 noloxeHuq o IIop{AKe

npr4cyxA eH[Is, yqeHofi creIIeHI4 AOKTOpa TexHI4qecKI4x HayK: (pa3pa6orKa

HoBofoHayqHofoHa[IpaBne1ufi'k^IIkIKoHIIe[Ty€UIbHoepa3BI/TvIeoAHoroI{3
aKTy€UIbHbIX HayqHbIX HanpaBJIeHI4fi vr CoAepxaHl{e [pLIHIII{[lI€uIbHo

HoBbIXpe3yJIbTaToB'coBoKyilHocTbKoTopblx'BJIgeTcf,KpyIIHbIM
AocTI4xCeHfieM B cooTBeTcTByloqefi oTpacJII4 HayKz)' llpe4crauleHHa{

pa6oTa tBJI'eTcf, rroJrHorIeHHbIM 3aBepIUeHHbIM HayrIHbIM I4CCIeAOBaHUeM'

B KOTOpOM rrpeAcTaBJreHbl HOBbIfi KOHIIeIITy€uIbHbIfi IIOAXOA K

orrrr{Mr43arluu ceiefi u r<ountyHLIKaIII4fi, HayqHo-o6ocHosaHHble MoAe''u 14

M9TOA6I, A TaKXe B6ITII'ICJILITSJI6H6IS aJIfOpI4TMbI, I4MeIOqI4e 6OnrUrOe

npaKTl,IqecKoe3HaIIeHVeAnflpeIIIeHI.If,oIITLTMu3aIIuoHHbIX3aAaII
Bo3HLIKaIoqne B o6lacru npoeKTI4poBaHIIe I4 3KcllnyaTa\wr I4HXeHepHbIX

ceTefiIIKoMMyHvIKaI\I4iI,pa3nI4qHofoHa3HaqeHufl.

4. IlparcrurlecKas 3HaqI{Mocrb rIoJIyqeHHbIx pe3yJrbraroB

Hayrurrepe3yjlbTaTbl'[oIyIIeHHbIeBAoKTopcKofiAHccepTaIII4HTorrourona
fynNurura blcarcoBlrqa, 6rrlu peanI43OBaHbI B CneAyIOqeM BI{Ae:_

. paspa6oraHbr H BHeApeHbr MeroAbr u anropl{TMbl, o6ecne'{uBaloql4e

npoJloxtl{Tb llHx(eHepHbIX a.t.fi 14 KoMMyHI{KaIIufi B ycnoBl4sx ropoAcKofi



3acrpoftKu, r4crroJrb3oBaJlncb e O0OO <PeannpoeKr) npLI pa:pa6or-:tp-",t-:::::

perueHr4{ Ha cTpor4TenbcTBo Cerefi 3JIeKTpocBfl3]/I, TenJIOTpacc v ceTeu

r4HXeHepHOro O6erna'ra""" 1rO pa3nI{rIHbIM o6lerraU CTpOI4TeJIrCTBa

(up o rurrru JI eHHbI e np e ArIp I'Ifl Tvrs, )KvrJrbI e AoM a) ;\ r 
. Pa3pa6Oranu MOAenU V MeTOAbI OIITIaMH3aIIuIa' A TaKXe

Bbrrrl4cJrr4TeJrbHbre aJIfopI4TMbr, HarIpaBJreHHbIe Ha IXnpoKoe npI',IMeHeHI4e B

npoeKTHbrx opfaHlr3arlr4rx Ant IIoAAepxK?I IIpLI;gtflTVIfl npoeKTHbIX pelxeHufi u I.ns'

pa3pa6orKl4 crIeqrIzLiILl3I'IpoBaHHbIX fl4C-rexHoJlorl{fi ;

. TeoPeTI{qecKLIe 14 npaKTuqecKue pe3ynbTaTbl , AI4cCepTaIIr4I4'

ronyqeHHble B XoAe LIccneAoB aiufl' 6snu BKJIIoqeHbI B yrle6Hblfi rpoqecc

OurcrorO TeXHOJIofI4rIecKorO yHI4BepClITeTa uM' M'M' A4uurena ilO

HanpaBneHuqM (CZcTeMbI T9JIeKoMMyHI4KaIIuI4)' <IzIH$orOMMyHI4KaIIIIoHHbIe

CI,ICTeMII u CeTI4), (CeTH, CBfl3VI Vl CI4CTeMbI TeJIeKOMMyHI4KaqI{II)'

<IrlncrpyueHTzurbHbre cpeACTBa I4H$OpMaIIIIOHHbIX CUCTeM)' (ocHoBbI ceTeBbIX

TexHonorl4ft B uH$oxouMyHI4KaIII4oHHbIX cI4cTeMaX)' <lllanupoBaHl4fl

sKcrrnyaT arryvr ceTefi>), ((TexHuqecKat gKCtIJIyaTaIII4{ CI4CTeM KOMMyHI',IKaIIUI4))',

trTo noATBepx ftaeTafl, aKTOM BHeApeHI{fl' yAocToBep{rcqllM ycnelxHylo

r4Hrefp aqr4ro 3Tr4X Marepu€uoB B O 6p a3oBareJlbHblfi IIp oqecc'

. Paspa6oran ilpofpaMMHblfi KOMIIneKc IIO3BOJIflIOIIVi4 peaJII43OBaTb')

rIo3BOJItrOur4fi peaJrr{3oBaTb KIaCCI4qSCKI{X TOqHbIX 14 tIpvfilvxeHHblx MeTOAOB

orrTr{MLT3aIII4LI paapa6OtagHble Ha ocHoBe MeToAa k-rcparuairutux IIyTefi'

anfopllTMa MypaBb vIHoiL K9JISHI4I'I (ant colony), )Ka1rlafi' cTparerus (greedy)'

MaKCr{MaJr biHafl, cBs3HOCTb 3aAaHHbIX nap BepInI',lH (maxprob) v Apyfl{e

Bblrrllclr4TeJrbHbre €urropuTMbr, o6eclequBaroql4e ynyqueHl4e nepBoHaqaJlbHoro

peIIIeHIIt HafAeHHbIMI4 KJIaccI4r{ecKI4Mu MeToAaMI4 (ot Zoh no 7oA) B 3aBI4cHMocTI4

OT o6nacru pa3MeIIIeHI4fl vI TI4tIa npoeKTl'IpyeMofi KoMMyHI4Ka\vrvr' o rIeM

cBI4AeTeJIbcTByIOTpe3ynbTaTblrInciIeHHOfosKCIIepI'IMeHTa'nonyl{eHHbleBXOAe
I{CCJIE.IIOBAHI?'.fl.

IIonyqeHHbIe Ar490epTar\vvr,ocHosHrre HayqHble pe3ynbTaTbl, IlOJlytlcHHbrv D Arrwvvvrwr+!u''

Ony6nr4KoBaHbI s 49-ru HafIHbIX Tpy.{ax' II3 HI4X: 1 rr'roHorpaf;ut' 9 a uzgauutx'

r4HAeKcupyeMbIX B cl4cTeMax Web of Science u Scopus, 17 B- neplloAlaqecKux

perleH3npyeMbrx xypHanax , v 22 B Marepl4 a[Iax KoHoepeHllufi. gny6lnrosaHHrre

pa6oru IIoHocTbIo oTpaXaIoT pe3ynbTaTbl AI{ccepTaIII4I{' O6qee KoJII4lIecTBo
-6*no" 

ro ry6nuKalluflM cocraBJlter 828 6aua'

5.CoAep}KaHueaBTopeQepaTacoAep}KaHuloAIIccepTaIInu.

Anrope$epaT nonHocTblo LI TOr{HO OTpaxaeT coAepxaHhe A['CCepTaIInv',

CooTBeTcTByeT 3atBJIeHHbIM IIeJIflM 14 3aAaqaM LIccIeAoBaHI'ls' B anrope$epare

rrpeACTaBJIeHbI I,IAeHTurIHbIe pe3loMe Ha KbIprbI3cKoM' pyCCKOM 14 aHTJII4frCKOM

rarlKax, qTo o6ecnequnaer BcecTopoHHI4iL AOCTyn vr Tot{Hoe IIpeAcTaBJIeHIIe

ocHoBHbIX pe3yJlbTaroB I4ccJIeAoBaHI'Iq. Co4epxaHl'Ie aBrope$epara Ha pyccKoM II

KbIprbI3cKOM t3bIKaX IIOJIHOcTrIo CooTBeTcTByeT cyTb BbInoJIHeHHofi pa6oTbl'

6. llcnoftsoBaHrre B ATTCCepTaIIIIH MaTepuaJIOB KaHAI{AaTcKOfi AIICCepTaIIUII

B AOKTOpCKOfi AVTCCilITA]If'II4 I4CnOJIb3OBaHbI MaTepI4aJIbI U3 KaHAI4'4aTcKOfi



Aracceprallkru, cocraBJrrroulr4e oKoJro 2 o/o or
kI4efl. AByXsTalHOfO anfopr4TMa, c
lepBoHaqaJrbHofo perueHlr.'I ucrloJrb3oB€lJrcf,

o6qero o6reua. B vacrnocul,
nocne.{yrcurrM ynyqrueHlreM

Anr paspa6orrn MeroAoB u
€LJIropI'ITMoB Ha ocHoBe uo4elefi Teopvl4 rrauepcerefi vr gBoJrroUlroHHoro
cI4HTe3a, a TaKXe pa3nI4rIHbIX MeTaSBpIICTuK.

7. 3arvreqaHlrfl rro Alrcceprarluu
B xoAe npoBeAeHnofi pa6orbl Bo3HlrKJrr{ HeKoropbre Bonpocbr, KoTopbre He

f,BJUIIorcq [pLIHIIulI4€InbHbrMr4 u He BJrr4.rrror ua o6ulyro orIeHKy pa6omr:
7.1. Kax HMeHHo 4nyxeranHrtfi anroprrrM yryqrueHrzr [epBoHaqaJrbHoro

rlpoeKTHoro p erreH krfl Lr3 KaH lu4arcro fi Akrccepr aqr{v ucloJrb3 oB anc fl Anfl
paspa6orru npu6rtuxeHHblx MeroAoB v €urropr{TMoB, TaKr4e KaK
Myp aBblrtHrtft a-rrropl{TM, €uIropI4TM an$ S ep eHrlr4€urbHofi ssoJr}oqr4r,r, MeroAa
k-xparuafirunx nyrefi?

7.2. Kar yrnrblBarorc{ Qarcroprr rexHoreHHoro r{ nplrpoAHoro xapaKTepa npu
nocrpoeHuu cereit I{mKeHepHbIX KoMMyHuraqufi B paMKax rrpeAnaraeMoro
no4xo4a?

7.3. Kax ueroAhl gBonIoIIHoHHoro cr4HTe3a rroMoraror [ocrponrb perileHz.fl.)
6rusrue K orrrrlManbHoMy 4nr NP-rpyAHbrx zagau?

8. lpeg.no]r(eH[fl
3xcuepr l.uccepralll4oHHoro coBera rrpeAJraraer rro AoKTopcKoit AucceprarJLrkr
HA3HAqI{Tb:

s ra.recrne serytueft opraHugauuu - @e4epzlJrbHoe rocyAapcrBeHHoe
6nAxerHoe o6pasoBareJlbHoe yqpex1eHus. Bbrcruero o6pa^:onanux "Ky6ancxuir
rocyAapcrseHHufi yHr{Bepcrrer" ((DfBOy BO <Ky6fy)).

M AOKTOpa TeXHLT!IeCKr4X HayK,
npoSeccopa 3ayp6eKoBa Hyprann Ca6upoazva (05.13.18 - MareMarr.rqecKoe
MoAenupoBauvIe, qrrcJleHHbre MeroAbr r4 KoMrrJreKcbr rrporpauu), Koroptu LrMeer
rpyAbr 6rnsrue r upo6leMe r4ccJre1oBaHvrfl:

1. AHarus cl4creMbl ycnyrkl HHrepHer-nponafi4epoB n KasaxcraHe. [Texcr]/
H C 3ayp6exon, CHVIca1aeB\ A Kauuparu llBecrsux AluarzucKoro
rexHoJrofHqecKofo rexHoJrofr,rqecKofo yHr4Bepcr4rera, 20 19 . - c. 128- 132
2. MoAeruua.s oqeHKa 3arpf,3Hor^ufl aruocsepHoro Bo3Ayxa npr MailapeHLrtr
neQrz B Mecrax anapuit [Tercr]/ A A AfiaocoB, f A AfiaocoB, f I4 Axuena, H
C 3ayp6exon ll Becruur Kasaxcrofi axa4enrr4kr rpaHc.rropra r4 KoMMynuxaryuir
uu. M. Tnnurunaena,2009. Ilb4(59) -C262-266
3. Mareuarl{qecKoe MoAenl4poBanpre [poqeccoB, onpeAeJrrroulux nepeHoc
3arpt3Htroqux BeIrIecrB B arl,roc$epe npu aBapni4Hbrx nrr6pocax . [Tercr]/ H C
3ayp6exon, f A Afi4ocon, A A Afi4ocon, H A 3ayp6exoea, ll l9-s.
Mex4yHapoAHat xonsepenqas <<AewarJufl. H KocMoHaBruKa), TesucH l9-oir
Mexaynapo4nofi *o"4.p.rqura. Moc rcnat,, 2020 . C. 5 47 - 5 48 .

nroprru o0zUuallur'trrt ounoHeHrou - AoKTopa rexHnr{ecKI4x HayK, AorIeHTa
Kypir,ran6er yyJly TaraHr6ex, roroprrfi r4Meer Tpyau 6rusxze K upo6nenae
r,rccJrenoBaHr4fl,'.



l.KypruraH6eryynyT.06aBToKoppejIf,III,IuocTaTKoBpe|peccl4oHHblx
rvroAenefi 1-ercrl/S. iu"n""o" d, T' f'pYl"9 ex yytyl lBecrHI4K KuprutacKoro

rocyAapcrBeHHoro yHl4Bepcut.ru "t.""i 
Vt. Apa1aeBa' - 2023' - C'47I-475'

2. 
'' 

i(ypran6er< ttnt 'i. ntt6opMal{HoHHble rexHoJIorLII'I Anfl' uccneAoBaHl4fl

cerreBbrx rrpoqeccoB B firpr"ir.raHe^ 
^ - 

[Texcr]/ T' - Kyptrlan6er

yyryllCoBpeMeHHbIenpo6rre',,*.*u"vIKv1._2016._N125(3)_C.80-85.
3. Kyprurau6.. tt"t T' Mo4raQurawrr' anropl4rMa aAanrusHofi

gunrrpaqrau uzolpaieiyn T::::::t.^o,u:::*" [Ter<cr]/ T' Kvprvran6er

yytryl/AlroMerpllt . - ZOOI '- Nr1(a3) - C'44-48'
.-.erlnM o&r,ruraalbHblM orIloHeHToM AoKTopa TexHLIqecKLIX HayK'

LICCneAoBallr4fl."

ru"- encrvfi npra6opocrpol{TeJlbuufi 3aeog"'

.flnro 
'{rvrnrpufi 

BlaAuuupoBI4qa, xoropgfi "t..i 
rpyAbl 6rusrue r npo6neue

i;p""t#i"' iloooMaIrLIoHHbIMI4 pecvpcaMl- :ryIT3::3.,.tT;H{1
1. -flnxo, A.B. AHanug cocrof,Hlls v repcneKrl4B p*":'\:-^.::-tl#

irilffi;ffi.";^i'.;:-;;;;t rrpo6reu' aBroMarr4Kr4 r4 vrrpaBrreHr{f,. - 20rs. -
N 1(28). - C.243-2s3.
2.-fluro,A.B.CucreugrtfiaHaJII43npoqeccoBy[paBJleHufl'
rauQoprr,raqlloHHblMl4 pecypcaMl{ npeA[pl4'Tuq ltercr] lD,,B. flrglxoll

Ilpo6nerrabr aBroMar r4KuHyIIpaBrIeH 14fl.-. - 2014. - Nl 1(26)' - c' 65-74'

3. -flHro, [.8. Cno.o-6 b6.treqeHuf, HaAexHocrkr 14 6esonacHocr' npl'I

3Kcrropre AaHH6IX II3 cl4creM 3JIeKrpoHHoro AoKyMeHroo6opora [Tercr] /A'B'

'rurcollllpoonevrbr 
aBroMarvKklvryrpaBrleHus'. -2013' - Ns 2(25)' - c' 81-90'

9. PenoueHAaIIulI

fia.Hnas pa6ora cooTBeTcTByeT cIIeIII4aJIbHocru 05' 13' 1 8- MareMar?IqeCKOe

MOAenr4poBaHI're, rrlacJreHHble MeToAbI I4 KOMIIJIeKCbI IIpOrpaMM' llpe4crauleHHble

B pa6ore r4ccneAoB aily)f, BbIIIOJIHeHbI B AOCTaTOT{HOM O6teue' PeroueuAyto

BbrHecTlI AllccepTaqruo ua o6cyXAeHue Ha 3aceAaHvrv1 II4ccepTaIIpIoHHofo coBeTa'

L0.3ar.nroqeHIre

Pe:ylr.rarrr, AOCTI{fyHTbIe coI4CKaTeJIeM IIO3BOJITIOT npI4MeHI4Tb

MareMarl4qecKrrx vtoAelefi u MeroAoB O[ITI4MI,I3aUI4H, a TaKXe qI4CiIeHHbIX

anfopl{TMoB}1[pofpaMMAnf,npoBeAeHl{qBbIIII4cJIlITeJIbHofosKcnepI,IMeHTaAnf,
pn/ra recroBblx 3aAarl' qro BaxHo Ann roAAepxli "p^T::', 

npoeKrHofo

perueHr{t [pI4 IIpoeKT?IpoBaHuu V sKcnJIyaTaI\r4vt cerefi I{HXeHepHbIx

*ot*yrr"*uq"fi pa3JII{qHorO Ha3HarIeHI4s' Bgeo4rt uccneAoBAHI4s' IIoJIHocTbIO

cooTBeTcTByIoT IIocTaBJIeHHbIM , IIen'M u 3aAaIIaM, a npaKT?IqecKI4e

peKOMeHA AI\Vvr OCHOBaH6I Ha O6UrnpUrrX TeOpeTHr{ecKLIX }ICCJIeAoBAHI4flx 14

IILICJICHHbIX 3KCNEPIIMEHTAX' ACMOHCTPI'IPYIOqUX YCIEX?I B 14CIIOJIb3OBAHVII4

MeTOAOB Ll €uIfopIITMOB, OCHOBaHHbIX MeTOAe 3BOIIOIII4OHHO|O CI4HTe3a vr

pa3nI{I{HbIXMeTasBpI4cTI4KAJIflpeIueHI4{cJloxtHblxOIITI4MI43aIII4oHHbIX3aAaq.

IIo npoeepKe nepilultHoil dorcyaeHmaquu IIOATBepxAaeT' IITO COUCKaTeJIb

CaMocTosTeJIbHo npouan pa6ory 11o TeMe .4I4ccepTaIII4H' llpe4crauleHHat

Hay11Hafl, AoKyMeHT apfl. fBJ1fleTcfl 4ocronepuofi, pelpe3eHrarunnofi kI



BbrnonHeHi{Ofr ILIIIHO coI4CKaTeJIeM' ,{Oryvreuru CooTBeTCTByAT BCeM

Heo6xoAI{MbIMTpe6oBaHvIfiM)acoAepx{aH?LflnpeAc::JIeHHbIxAoKyIvleHroB
IIoJIHocTbIocooTBeTcTByIoTIIeJIflMI,I3aAaqaMI4ccneAoBaHW.

gncnepr ArlccepTaIIIIOHHOro coBeTa, n3yquB IIpeAcTaBJIeHHbIe

AOKyMeHTr,r, peKoMeHAyeT AI{ccepral{I4oHHOMy coBeTy A 05'23'686 rp}I

klncruryre MarurdHoB eFeHr4fl, aBTOMaTI4KI4 tr feoMexaHtIKI4 HaquoualbHoft

aKaAeMtrlr HayK Kupruscrofi Pecny6nuru u Kuprsrscro-Poccuficxott't

CnasgHcroMyHI4BepcLITeTe.I,IM.E.H.Enrquganprlllf,TbAl4ccepTallruo
Torroruoria fynxun{Ta blcaronu'Ia Ha reMy <Paspa6oTKa MoAenefi' u MeToAoB

OnTr{Mr{3aqI,[I ceTefi ]IHXeHepHbIx KOMMyHI{raqnfi> K 3auII{Te Ha COI4cKaHIae

yrenofi cTeneHlr AoKTOpa TexHuqecKI4X HayK IIO CneqllanbHocTl4 05'13'18 -
MaTeMaT'IqecKoeMoAeJII4poBaHLIe'qIIcJIeHHbIeMeToAhIlIKoMnJIeKcbIIIpo|paMM.

Srcnepr,
A.T.H., C.H.C.

flpecrrrr<os K.A.

Vraeuait ceKpemapb

fluc c epmaquoHHo zo c o 6 emct

rc.Q.-u.u., c.tt.c.
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