
Paccuorpen npeAcraBneHHyro Ar4cceprarlr{ro
blcaxosflqa, [pr4lrren K cneAyroqeMy 3aKJtorreHuro.

3AKJIIOIIEHI,IE

Ilpecuaxona Koscrasruua Arexcan4poBr{qa AoKropa rexHr4qecKrax HayK,
crapuero HayrlHofo coTpyAHr4Ka, 3KcrrepTa Aucceprarlr4oHHofo coBera A
05.23 .686 [pH l{Hcruryre MaIIJT4HoB e1eH:afl, aBToMarr{Kt4 v reoMexaHr4Kr{
HaquonalrHofi aKaAeMI,II4 HayK Kupruscrofi Pecuy6nuxu vt Kupruscxo-
Poccuficrcou ClansHcrou yHl{Bepcl{rere r,rM. E.H. Elrquna no Arlcceprarlun
Torrourona fyrxurura blcaKoBlrqa Ha reMy <Paapa6orKa MoAeteit, u MeroAoB
onrrIMI43aI{HI4 cerefi r.rHxeHepHbrx KoMMyHr.rxaqufi>>, [peAcraBneHHyro Ha

coI{cKaHHe yuenofi creneHl,I AoKTopa rexHl4r{ecKrrx HayK rro c[erlr4€rJrbHocrr4

05.13.18 - vrareMarl4rlecKoe MoAenl4poBaHr.re, qr4cJreHHbre MeroAbr tr KoMrrJreKcbr

rpolpaMM.

Toxrouroea fyrxurura

1. CoornercrBlre pa6orsr creqrraJrbHocru, tro rcoropofi AaHo rrpaBo
Ar{ccepTarl }roH HoMy coBeTy tr p}r H rr MaTb Ar{ccepTa u r.t rc K 3a rrlr{Te

flpe4crauleHHa, AoKTopcKa, g.ucceprarJnfl, rroJrHocrbro coorBercrByer
upoQunro AeflTeJlbHocrr4 Ar{cceprarllroHHoro coBera. B prccJreAoBa;rtkrpr

npoBoAl4Tcfl rny6oxufi aHaJII,I3 orrruMr43arlr4oHHbrx 3aAatl, a raKxe MeroAbI r{

Bbltlucrl4TeJrbHbre €IJrropr4TMbr perxeHr4e NP-rpy4nrrx 3aAar{, Bo3HlrKaroqr4x B

o6lacra rrpoeKTLrpoBa:enfl rrHxeHepHbrx cerefi yr KoMMyr{r4xaquft pa3nurrrroro
Ha3HaqeHl4.fl. I4cuomsoBaH[e MareMar]rqecKr,rx uoAelefi v MeroAoB
orITI4Mr43arIuu cerefi r.rHxeHepHbrx KoMMyHr,rxaquh, a raKxe KoMrrJreKcoB

nporpaMM AItfl [IoAAepxrc4 trpuHflTufl, rrpoercHofo peuerrr4rr rrpeAcTaBrfleTgfl,
aKTyzLnbHbrM 14 aocrpe6oBaHHbrM Anfl, aHanv3a u cHHTe3a r4HxeHepurrx cerefi n
KoMMyHuxaqufi pa3nuqrloro Ha3HaqeHur. Pa6ora coorBercrByer rpe6onauHxu
cneIII4€LnbHocrI4 05.13.18 MareMarr4qecKoe MoAenr4poBaHue, qr4cJreHHbre

MeroAbr r4 KoMrrJreKcbr nporparrarra (n.n. 2,3,4,5).

2. I{e.nrro AnccepraIIrrH rBJrflercfl paepa6orxa uo4elefi v MeroAoB
orITI4MI43ar\VU, A TaKXe TILICTeHHbIX anfOpI4TMOB, IIO3BOJIflIOIqLIX I4ClOJIb3OBaTb

nporpaMMHble cpeAcTBa v Bbrqr4cJrr4TenbHyro TexHr,rKy Anq [oAAepxKr4 llpkrlIflTr4fl.

lpoeKTHoro perxeHr4q B ycnoBr{qx HeoAHopo.qHocrb ropo4crofi Teppr4Topr4}r,

HecoBMecrr4Mocrr{ npoer(Tr4pyeMblx ulrroB cerefi v [por]rBopetrr.rBocrb
rroKa3areirefi s Q S exrr,rBHo cru rrpr4Hu MaeMbrx [poeKTH brx p e ueuufi .

fnr 4oc"rv>KeHnfl nocraBJreuuofi qenr4 B Ar4cceprarJuvr perxeHbr cneAylorlue

3aAaqrr:

1. Pa:pa6orKa MareMaruqecxofi MoAenrr MecrHocrr4, rro3BoJr-rrlorqefi yvecrr,
KaK BbrcoTHbre, TaK lr [IraHoRbre ofpaHar{eHr4, npoKJraAbrBaHr4.s prHxeHepHblx cerefi

r.r KoMMyHuxaryufi,;

2. Pa:pa6orKa MareMarr4qecKoft nroAenu Infl crpyKTypbr HHxeHepurrx cerefr a

KoMMyHr4xaqufi, yvurrrnarorqefi coBMecrHoe cyqecrBoBaHr4e o6racru



pa3MeqeHnfl v rrpoeKTupyeMofi KoMMyHr4KaLII4I4 KaK eAI4Horo MareMarl4qecKoro

o6rexra;

3. Pa:pa6orxa uoAelefi v MeroAoB orrrrrMIa3aIII4H, yrII4TbIBarcuII4x au6op

Haruytruero [poeKTHofo perueHl,rfl oTHocI4TeJIbHO B3aI4MHO|O pacllonoxeHvIfl.

r,rHxeHepHrtx cerefi I4 KoMMyHuxa\uit B ycJIoBI4fx ropoAcKofi sacrpofixu;

4. Irlccne4onaHvre 14 aH€rJrr{3 HeKoropblx Kraccl4qecKlax 14 TIpHKJIaAHbIx

orrTl,IMr,r3allraoHHbrx 3aAaq, Bo3HpIKarOUlX IIpU npoeKTI4poBaHI4H I{ CTpOt4TeJIbCTBe

r,rHxeH epHux Cereil 14 KO M MyH Uxa\uit p a3[I4tI H o rO H a3 HarI ennfl;

5. Aualug cJroxHocrv 3a1aq orrruMr43aql4u cerefi u xouuyHI4KaIII4fi, a raKxe

MeTOAbI I,IX peIXeHLIf, ;

6. Paapa6orKa MeroAoB tr €LnroprrrMoB Anfl oIITI4MaJIbHoro [poKnaAbIBaHVfl

rrpoeKTr4pyevroft KoMMyHL,tKarIr4r,r B ycnoBzflx ropo.{cxofi sacrpofirl4 rlo pa3JIIrttIHbIM

KpurepuflM orrTuMu3aur4r,r (exonolanqHocrb, coBMecrl4Mocrb, HaAexHocrs ra r. n.);

7. Pa:pa6orra KoMrrJreKcoB rrporpaMM AIrfl rlpoBeAeH]r, BbIqI4cJII,ITeJIbHoro

3KcrrepI4MeHTa, aHaJrtr3a, o6pa6orrl4 14 xpaHeHl{f, Hayrluofi nnSopMaIII4I4;

8. flpone4euue v alg.aIru43 nonyqeHHbrx pe3ynbraroB kr cpaBHeHI4e c

pe3ynbraraMl4 cylue crByro uII4x MeroAo B otITI'IMI43a\nW.

Coomeemcmlue o6uercma uccnedosaHufl duccepmaquu qetru u sadaqaw

pa1omu 3aKrroqaeTc, B ToM, t{To pa:pa6oraHHble MoAeJII4 v MeToAbI

orrrr{Mg3arlr4u cerefi ra xoul,rynnxaqrafi, I4 [porpaMMHble KoMrIJIeKcbI rIo3BoJI.rIror

nocrpor,rrb npoeKTHoe peureHze Anfl NP-rpy4uux 3aAaq, c yr{eroM BHA v

Ha3Har{eHr4fl rrpoeKuapyeuofi KoMMyHI4KaIIHI4 Iz penreQa pearlbHoil laecrnocrl4,
rrro flBr.rerc, Heo6xo4urmrM Anf, Aocrl4xeHnfl rrocraereHHofi Ilenu t,r perueHpl

3a.qaq, cS opuynllpoBaH HbIx B AI4ccepraIII4I4.
O6uercmou uccnedoeaHufl flBrqrorcf, 3a4aqv o[TI4MI43aIII4I4 lIHxeHepHbIx

cerefi r.r KoMMyuwrcaquil p€BnvrrHoro Ha3HaqeHu.fl, npoeKTllpyeMble B ycnoBl'Irx

ropoAcKofi :acrpofixn.
If p e duemoM uccfi ed oe auun fl BJrtrrcTcf, MareMarvr{ecKlle Mo.{enl4 I4 MeroAbI

orrrr4Mr{3arlr{r,I cerefi v KoMMyHr{xaqIEfi, a raKxe qIacJIeHHbIe aJIropHTMbI

no3Bolqrcqr4e HcrroJIb3oBaTb nporpaMMHbIe cpeAcTBa LI Bblr{}ICJILITenbHylo

TexHI,lKy AJIf, rIOA.{epxKlI trpuHflTufl' rlp oe KTH o ro pe Ix e H Hfl .

ArcmyanuHocmb meMbt duccepmaquu. CoapeueHHble I,lHxeHepHbIe

KoMMyHlrKarIur4 npeAcraBJrror 143 ce6s MHoroypoBHeBbIe I4epapxutlecKl4e

cr4creMbr, [poeKTr.rpoBaHr4e r4 crponTeJlbcrBo Koropblx rpe6yror rlrlareJlbHoro

aHaJru3a crpyKrypHbrx v SyuxqraoHaJlbHblx oco6eusocrefi rpoeKTupyerraofi

KOMMyHI,IKaIII4LI, [epCleKTI,IBbI ee pa3BWTVtfl, 14 pAunrpeHl',lf,, a TaKXe Hilrurl,.vfl'

coorBercrByroqefo sxoHoMurrecKoro o6ocuonaHus. B cBolo oqepeAb crol'IMocrb

crpor,rTenbcrBa 14 gKcniryaTa\uvr HHxeHepHbIx KoMMyHl4xaqrafi cocraBJlf,er

3Hatrr{reJrbHyro qacrb 3arpar B rpaAocrpoHrenbHofi orpacltr (Ao 30%). B ceqeu c

3Tr4M npeABapllrreJrbHoe HayrrHoe o6ocuonasue v cHI{xeHI4e crol4Mocrb

peanr,r3arlr4r,r npoeKTHofo pe[reHr.rf, rro [poeKTI,IpoBaH[IO I4 3KCIIilyaTalJyrr cerefi

r4HxeHepHbrx KoMMyHzraqrafi pa3nr,rrrHoro Ha3HaqeHufl. Ao Haq€ila crpoI4TeJIbHo-

MoHTaxHux pa6or c HcrroJrb3oBaHueM uoAelefi v MeroAoB orITI4MI43auI4pI, a



TAKXE BO3MOXHOCTb BbIII I4 CJI I{TCJIbHO fi TCXH PI]K],1- flB JTfl,CTC' AKTYUIJIb H O fi .

3. HayuHue pe3yJrbrarbr. B ,U4cceprarlraoHHofi pa6ore [pe.{craBJIeHbI

cneAylouue HoBbre HayqHo o6ocnosaHHbre reoperl4tlecKl,Ie v [paKTI{aIecKIae

pe3yJrbTaTbr, KoTopbre r,rMeroT cyrqecTBeHHoe 3Har{eHHe AJL npoeKTupoBaHLrfl. vI

sKcnnyararil4u r4HxeHepHbrx cerefi u xornrivryuurcaryufi, pa3nuqHoro HuBHarIennfl,.

3.1. HayuHar HoBr43Ha rrpoBeAeHHbrx reoperplr{ecxl,Ix t4 [pI4KJIaAHbIx

HccJreAoB alauit 3 aKrloqaerc, :

- B paepa6orxe Hosofi KoHr{e[qr4a MoAeJrvpoBaHrfl t4 oIITI4MI43aIILII4 cerefi
r.rHxeHepHbrx KoMMynuraqufi, KoMlJreKcHo yr{r4TbrBaroqafl I{epapxl4qHocrb I4

BJroxeHHocrb rrpoeKTr4pyeMbrx rurroB cerefi, a raKxe MHoroKpI4TepI,IaJIbHocrb

oIITI4Mr,r3arIUOHHbIX 3aAarr ;

- B paspa6orxe MareMaru.recKoft MoAenr4 npoKna.{blBarufl, cerefr vr

KoMMyHr4raqufi B TpexMepHoM npocrpaHcrBe, yqr4TbrBarcIrlaf, Bo3MoxHocrb I4x

rrpoKnaAbrBaHufl. KaK rro rrJraHy, TaK 14 no npoSraJrro, a raKxe yrnbl noBopora
KoMMyHr4xar{ufi BoKpyr :a4auuofi ocu rIpI4 o6xole npenxrcrnufi;

- B pa3pa6orxe MareMarurrecKa{ MoAeJrb coBMerrleHHoro upoKJla.qbrBaHnfl. cerefi

r,rHxeHepHbrx KoMMyHuxaqr,rfi pa3nr4qHoro Ha3HaqeHI,Iq, yqvrblBaloular

cyulecrByrolrlue rexHuqecKue HopMbr v rrpaBr4Jra 6egouacuocrl,I, a raKxe

coBMecrr{Mocrb r4Jrr4 HecoBMecruMocrb [poeKTl4pyeMblx rI4rIoB KoMMyHtlraqufi;

- B AoKa3arenbcrBe NP-rpy4nocrb 3aAaq o[Tr4Mh3arJukr LlHxeHepurtx cerefi n

KoMMyHr.rraqufi B rr4nepceresofi [ocraHoBKe, cBeAeHI4eM ee K I{3BecrHofi NP-

rpy4Hoft 3aAar{e [Ireftuepa na rpaQax;

- B paspa6orxe MeroAa arzQSepeuquamuoft 3BoJrtoqur, Ha ocHoBe MeroAa

3BOITOIII4OHHO|O Cr,rHTe3a r4 fr.rlepceTeBofo noAXoAa, no3BoJIflIOXIefO BJIOXI4Tb

BTopr4rrHyro cerb B [epBr.rqHyro c yqeroM penreSa pealruofi MecrHocr]I;

- B pa3pa6ome lrogusraqupoBaHHoro ulnropl{Tl\,Ia Mypanruuofi KoJIoHH}I (AMK),

rro3BoJrsrou{efi nocrpor4Tb rpaccbr B coorBercrBl4t4 c rloBeAeukrfll,r,vr MypaBbeB,

KO HTp O Jr r{py e M bI e c o o T B eTcTByro qI4 M Lt tp aBI/. JraI$|{Id;

- B paspa6orre HoBoro 3Bpr,rcrlrrrecKoro €urropurMa Ha ocHoBe MeroAa k-

xparvafi urrax nyrefi Anfl petueHnf, MHoroKplrrepl4amsoft 3a4aqv onrl{MV3aIII4I4

cerefi HHxeHepHbrx KoMMyHt4xaqufi no Kpr4repl4rc MLIHI4MyMa cyMMapHblx

crpor4TeJrbHbrx 3arpar, rtpu otpaHurreHr,ru Ha 3aAaHHrrfi yponesr uaAexHocrl,I;

- B pa:pa6orxe [porpaMMHoro KoMrrJreKca Anfl rrpoBeAeHufl qucreHHblx

gKcnepr4MeHToB npu [poeKTr4poBaHr4r4 cerefi r,rHxeHepHblx KoMMyHI,Ixaqnfi

p€Bnr4r{Hofo Ha3HarreH[fl\ Ha [pr4Mepe psAa TecToBbIX I4 IIpaKTpIqeCKI4X 3AAaq.

3.2. flocroeepHocrb pe3ynbraroB I4ccneAoBaHvrfl. noATBepxAalorcf,
rrcrroJrb3oBaHl{eM HayqHo-o6ocnoeaHHblx MoAenefi Y MeroAoB perueHl,If,

otrrl{Mrl3arlrroHHblx 3aAarr, Bo3Hr4Karcrqr4x B o6racru [poeKTplpoBaH:,z,fl 14

crpor4TeJrbcrBo I4HxeHepHbIx cerefi u xoruuyuwxaryuit B ropoAcxofi cpe4e.

Ilpul,reueHHble MeToAbI v iuIropI4TMbI TaKI4e KaK aJIropI{TM

ara$Sepenqualrsofi DBoJIloIIt4I4, anropI4TM uypanrnuoI KoJ]oHI4H lnfl



perxeHr{fl 3aAar{ ouTr4Ml/l3arlvu ceTefi yr{I4TBa[OT BLIA Lr Ha3Har{eHI4'
npoeKTl'IpyeMofi KoMMHI4KarJkru u penbe$a peanbHoff MecrHocrr4, a raKxe
peanbHble ycnoBLl, rpoeKTl4poBaHufl KoMMyHrlxaqraff B ropogcxofi cpeAe.
ZcnorrgoBaHl4e MeroroB 3Bonlorlr4oHHoro cHHTe3a [o3BoJrf,Ior rrocrpolrrb
rpoeKTHoe perxeHufl, Ailfl NP-rpyaubrx 3aAaq, He roAAarouue K perxeHr,rro B
o6u{erra cnyqae. Aupo6aql4, pe3ynbraroB Ha MexAyHapoAHbrx *or6.p.rrlrrflx
rroATBepxAaer r4x rxupoKoe o6cyx4enze u 3Haqr4Mocrb Ail' Hayr{Hofo
coo6uecrna.

3.3. Teoperu'recKoe 3HaqeHI4e pa6omr cocror4T B paorrupeHal Lr

ymy6nenuu reopl4u otlTuMrr3allrroHHbrx 3a.qaq, Bo3Hr4Karoql4e B o6lacr:u
rIpoeKTI,IpoBaHI,L V crpor,rrenbcrBo aHxeHepHbrx cerefi 14 KoMMyHuxaqufi
pa3nl4r{Horo Ha3Haqe[ufl. flpe4noxeHHble MoAenr4 r,r Merolbr orrrr.rMr43aq;v7r cereft
a KoMMyHuxaguit, ocHoBaHHbIe reopl4l{ rplrtepcerefi u pa3rr.Ir{Hbrx Mera3BpI4crHK,
a raKxe BbIrII4crHTeJIbHbIe €Llrropr,rrMbr Moryr Aarb Hosrrfi ToJITIoK K pa3Br4Turo
TeopI4I4 OIITI{MH3aIII4LI cerefi u xoltllynzraqttfi, a raKxe MeroAoB HarypHoro
BbIr{lIcJIeHI{, kl 3JIeMeHToB prcKyccrBeHHoro r,rHTeJrJreKTa B Aansofi o6taqrlu
I4ccneAoBa[krfl. fw6pugu3alll4, Kraccl4r{ecKr4x rorrHbrx u npu6tuxeHHbrx MeroAoB
onrr4MH3ar{HH pa:pa6oraHHbre Ha ocHoBe MeroAa k-xparuafiruux nyrefi,
anropl4rMa uypanruuofi KorIoHlrI4 (ant colony), tta1^Hafl. crparerr4fl (greedy),
MaKCHMaJrbHafl cBfl3HOCTb 3aAaHHbrx nap BeprxHH (maxprob) ra Apyfr4e
BbIrII4cJII4TeJIbHbIe aJIroprITMbI, o6ecne.{zBatu ynyqrxeHue [epBoHaq€urbHoro
pelxeHr.q uafi4eHuuMl,I KJlaccl4qecKr,rMr4 MeroAaMr,r (or 2oh Ao 7%) B 3aBr4cr.rMocrr4
or o6tac'tu pa3MeIrIeHI4t u rurra [poeKTapyerraofi KoMMyHr4KarJVLr, o rreM
cBl,IAerenbcrByror pe3ynbrarbl rlklcreHHofo 3KcrIepI4MeHTa, nonyr{eHHble B Xo.qe
r4ccJreAoBaHIdfl.

3.4. coorsercrBr{e xnanr,r@rzxaqlroHHbrM npH3HaKaM. fiuccepraryut
rIoJIHocrbIo coorBercrByer rpe6onaukrflM, kt3ltoxeHHbrM rr.r. l0 nonoxeHr,rf, o
lops.qKe IIpHcyx.{eH]/^fl yveHoft creIIeH[ Aorcopa rexHr4rrecKux HayK: ((Peuesue
r<pynnofi nayvHofi upo6levsr nyreM paspa6orKu HoBbrx Hayr{Ho o6ocHosaHHbrx
TexHI4LIeCKI4X, COIIH€LJIbHO-3KOHOMr,rqecKrIx u rexHoJrofl4r{ecKr4x MeroAoB,
BHeApeHI4e Koropblx BHocIaT 3HaquTeJrulrfi BKJTaA B pa3Br4THe u ycKopeHr4e
HayrlHo-TexHuqecKoro npoqecca B 3aBprcltMocrr4 or cQeprr HayKr.r r4 TeMaruKr4 B

coorBercrnyrcrqefi orpacnu sHaHIafi)). flpe4craureHHa, pa6ora flBilflercfl
noiIHoIIeHHbIM 3aBepIXeHHbrM HayqHbrM r4ccneAoBaHr4eM, B r(OTOpOM
rIpeAcraBJIeHbI Hosrtfi KoHqerlTyarrurrfi rroAxoA K orrruMr,r3aqr41,1 cereft vt

KOMMyHrrXaqZfi, Hayr{Ho-o6ocHoeaHHrre MoAenr4 u MeroAbr, a raKxe
BbItIlIcJIureJIbHbIe aJIropI4TMbr, lrMeroque 6olrruoe npaKTuqecKoe 3Har{eHr4e An,
peIxeHH, orITuMu3aIII4oHHbIx 3aAar{ Bo3Hr,rKa[oqple B oItacru npoeKTr4poBaHue Lt

3KcnJlyara\uu HHxeHepHbIx cerefi u xoiuuyruuxaguit pa3nprqHoro Ha3Har{eHus..
4. [Iparcr[qecKar 3HaquMocrb rroJryrreHHbrx pe3yJrbraroB

Hayvuue pe3ynbrarbl, rloJlyqeHHbre B AoKTopcxofi Ancceprarlau Toxroruona
fynxzrrara blcaroBvr.q,a, 6utu peanu3oBaHbr B cneAylou]eM BaAe:

' Pa:pa6oranrt H BHeApeHbI Mero Abr u €tJrroprrrMrr, o6ecner{r4Ba}our[e
rponoxl4Tb rIHxeHepHbIx cerefi h KoMMyHr4xa\uit B ycnoBr4flx ropo4cxofi



3acTpofiKl{, ucfloJlb3oBilnl4cb e OcOO <PeannpoexT) IIpu paspa6orKe npoeKTHoro

pegeHl4f, Ha cTpOuTenbCTBO CeTefi 3neKTpOcBfl3vr, TeIInOTpacc V ceTefi

r{HXeHepHOfo O6eCne'Ienug rro p€l3II'ltIHbIM o6rertaU CTpOHTenbCTBa

(np orvr rr uul e H H bI e rrp e Anp I'If, TLtfl ', )KvrIrbI e AoM a) ;

. PasPa6oranu MoAenIa kl MeToAbI OrITI4MI{3aI\YV, A TaKXe

BbITII'ICJII4TEJIbHbIE AJITOPUTMbI, HAIPABNCHHbIC HA IXUPOKOC IPI4MEHEHUE B

[poeKTHErX OpraHH3arIHsx Anfl IIOAAepxKt4 rIpvIHflTLIfl. npoeKTHbIX pelxeHl{it' u [tts'

pa3pa6orKlr c[eur€rJrrr3r4poBaHHblx II4C-rexHoJIOIufi ;

. TeoPeTI{qecKLIe 14 [paKTI4rIecKue pe3yJIbTaTbI Al{ccepTaril4ld'

[OnyqeHHble B xoAe I,IccJIeAoB allnf' 6ruu BKJIIoqeHbI B yue6nrrfi npoqecc

Ourcroro TexHoJIorI4qeCKOrO yHI'IBepcI4TeTa lIM. M'M' AArtgesa [o

HarrpaBneHr4rM (cr4cTeMbr TeJreKoMMyHI4KaII!II4)), <I'In$oroMMyHnKaIII4OHHbIe

CI,ICTeM'I V CeTI,I)), ((CeTI4, CBfl3kr V CI4CTeMbl T€JIOKOMMyHHKaIII4I4)'

(I4HcTpyMeHTaJIbHbIe cpeAcTBa I{HOopMaUIzoHHbIx c}IcTeM), ((OcHOBbI ceTeBblx

TexHoJrorl,Ifi B HHO0KOMMyHI'IKaUI4oHHbIX cHcTeMax), ((IInaHI4poBaHI{fl'

SKClnyaT a\uv ceTefi)), ((TexHI4.IeCKafl 3KCIIJIyaTaI{Uf, CI4CTeM KOMMyHI4KaUI',IU)'

rrTo rroATBepxAaeTcfl aKTOM BHeApeHI'If,, yAocToBep,rcql{M yclelxHylo

r{HTerparluro 3Tr,rx MaTepr4aJroB B O6pa3oBaTeJIbHbIfi [poqecc.

. Paspa6oran npofpaMMHblfi KOMIIJIeKC IO3BOJITIOUkII4 peaJII'I3OBaTb )

TTO3BOJIflIOIq[fi peanI,I3OBaTb KJIaCCI4TISCKI'IX TOIIH6IX V tIp:1r[r,1rXeHHbIX MeTOAOB

g1TI4MI43aULIIa pa3pa6oraHHble Ha ocHoBe MeroAa k-xparuafiurux nyrefi'

aJpopurMa MypaB;uHofi KoJIoHI4t4 (ant colony), xaAHaf, cTparerl{s (greedy)'

MaKcr4M€urbHa.f, cBfl3Hocrb 3aAaHHbrx nap BepIuLIH (maxprob) u Apyrl4e

Bbrqr,rCJII4TeJIbHbIe aJIrOppITMbI, O6eoler{I4Barctul4e yJlyrlureHue [epBOHarI€UIbHOTO

pe1neH6fl HailAeHHbIMI4 KJIaccI4rIecKI4MI4 MeToAaMI4 (or 2o/o Ao ]Yo) B 3aBI4cI4MocTI'I

b, o6racru pa3MerrleHr4r v TI,IIa rpoeKTl4pyeMoil KoMMyHI4Kaq]IH, o rIeM

cBI{AeTeJIbcTByIOTpe3yJIbTaTbIr{ucJIeHHOfO3KClepI'lMeHTa'[onyqeHHbleBxoAe
HCCJIeAOBaHldfl.

ocHosurre HayqHbre pe3ynbTaTbl, nonyqeHHble B AI4CCepTa{utr,

o[y6[r,rKoBaHbr s 49-ru HayqHbrx TpyAax, I,I3 HIzX: 1 rrlonorpa$un,9 sutgauwx,

LrHAeKcHpyeMbIx B cl{cTeMax Web of Science u Scopus, 17 n uepl4oAl,IqecKux

peUeH3r.rpyeMblx xypH4IIax,v22 B Marepl4aJlax KoHQepeHIIHi'gny6luxoeaHHHe

pa6orrr 
-rroHocTbro 

oTpaxaroT pe3yJIbTaTbI AI4CCepTaIdI{I{. o6uree KoJII4r{ecTBo
-6*ro" 

rro ry6JIIaKaIIurM cocraBJlf,er 828 6anna'

5. coqep?KaHHe aBTopeQepaTa coAepll(aHl{rc AI{CCepTauHII.

Anrope$epaT IIoJIHocTbIo I{ TorIHo oTpaxaeT coAepxaHue AHccepTaIIu['

coorBercrByer 3aflBJreHHbrM rreJrflM w gatatlaM I4ccreAoBaHI'Ir. B anropeSepare

npeACTaBJIeHbI I4.qeHTI,ItIHbIe pe3IOMe Ha KbIprbI3CKOM' pyCCKOM I'I aHrnI'lfiCKOM

f,3brKax, qTO O6eCue'Iunaer BCeCTOpoHHI4fi AoCTyn V TOIIHOe [peACTaBiIeHI4e

ocHoBHbIx pe3yJIbTaToB I{ccneA oBaH:afl'. CogepxaHl4e aBropeQepara Ha pyccKoM I{

KbIprbI3cKoM fl3blKax IIoJIHOcTbIo cooTBeTcTByeT cyTb BbIIIonHeHHofi pa6oru'

6. IlcnorucoBaHr{e B AITCCepTaIIHI{ MaTepIIaJIOB KaHAIIAaTCKOfi AIICCepTaIIU[

B AOKTOpCKOfi Alrggepraqr4r4 r4c[oJrb3oBaHbl MarepI,I€uIbI r43 KaHAI4AarcKofi



Al{ccepralluu, cocraBnf,Iolql{e oKoJro 2 Yo or o6ulero o6reua. B vacrHocru,
I{4efl' AByxsTaIIHoro anropHTMa, c [ocneAyIoUIdM yIyqIueHI4eM
uepBoHarIEUIbHoro petueHlls HcIIoJIb3oB€uIcf, Anfl paspa6orru MST9AOB u
€IrIropI4TMoB Ha ocHoBe uo4eleft TeopHH runepcerefi 14 sBonroquoHHoro
cLIHTe3a, a TaKXe pa3nurlHbrx MeTaSBpr,rcTI{K.

7. 3arvreqaulala rro Alrcceprarlnr{
B xo4e rlpoBeAeHnoft pa6orbl Bo3Hr{KJrr4 HeKoropbre Bonpocbr, Koropbre He

,BJrsrorc, [puHrlr4[rr€rJrbHbrMu H He BJTAf,TOT na O6rqyro oueHKy pa6orH:
7 .1. Kar LIMeHHo 4nyxsranHsrfi €uroprrrM yjryr{rxeHu, [epBoHarrurJrbHoro

npoeKTHol"o pelueHnfl kr3 KaH[uftarcxofi Aucceprarlpul ucnoJrb3oB€rJrc fl Arrfl
paspa6orxu npu6nuxeHHbrx MeroAoB u €uropHTMoB, TaKHe KaK
MypaBbr4Hufi anropr4TM, aJrf opr4TM azQ Sep eHrlraanbHo fi snolroqlru, MeroAa
k-xparuafiruux nyrefi?

7.2. Kax yuzrblBalorc, Qaxropu rexHoreHHoro r4 rrpr4poAHoro xapaKrep a ilplt
IrocrpoeH uu cer eit I4HxeHepHbIx KoMMynrzxaqufi B paMKax [peAnaraeMoro
no4xo4a?

7 .3. Kax ueroAbl 3BonIoIII4oHHoro cr4HTe3a rroMoraror rrocrpor4Tb perrr eHktl,
6rusxue K orrrr4ManbHoMy lnq NP-rpyAHbrx zagat?

8. [Ipea.noxeHrq
3xcnepr AHccepraIII4oHHoro coBera rrpeAnaraer rro AoKTopcK oi,t Auccepra\kru
HA3HAIII4Tb:

e xaqecrse seAyruefi opraHrasauzu - @e4ep€urbHoe rocy.(apcrBeHHoe
6roANerHoe o6pa:oBareJlbHoe yqpex ileH:afl Bbrc[rero o6pa:onauux "Ky6 aucxuir
rocyAapcrnenuufi yHr4Bepcr4rer" ((DfEOy BO <Ky6fy)).

nepsHM o0uuuanrHrtNa onuoHeHroNd AoKTopa rexHr{qecKr4x HayK,
upo$eccopa 3ayp6eKoBa Hypranu Ca6rrponrava (05.13.18 - MareMarrqecKoe
MoAenI4poBaHI4e, rIHcJIeHHbIe MeroAbr pr KoMnJreKcbr npolpauu), Koropaf, rlMeer
TpyAbr 6rusxue x npo6neMe r4ccneAoBaHu.[:

l. AHarIas crlcreMbl ycnyrl4 I4HrepHer-nponafi4epoB n Kasaxcrane. [Texcr]/
H c 3ayp6exon, cHlrcalaeBa, A Kauupau llBecruux AruatuscKoro
TexHoJrofr{rrecKofo rexHoJrofr,rqecKofo yHr4Bepcr4Tera, 2019. - c.128-132
2. Mo.qetrua, oIIeHKa 3arpr3Hel:afl auvrocQepHoro Bo3Ayxa [pr4 r{c[apeHuu
neQru B Mecrax aeapuir [Texcr]/ A A AfiaocoB, f A AfiaocoB, f I,I Axraena, H
C 3ayp6exos ll Becruux Kasaxcxofi axa4euvu rpalcnopra r4 KoMMyruuxaqwir
uvr. M. Tnuuurnaesa,2}}9. N4(59) -C 262-266
3. MareuaruqecKoe MoAeJII{poBaHUe npoqeccoB, orrpeAenf,rorrlr4x rrepeHoc
3arpf,3H.rlrcull4x BerIIecrB B arvrocQepe npr4 anapufiunx nrr6pocax . [Texcr]/ H C
3ayp6exon, f A Afi4ocor, A A Afilocon, H L 3ayp6exona, ll l9-s
Mex4ynapoAHa, ronQepenqur <Anva\r4fl 14 KocMoHaBrr{Ka)), Tesucrr L9-oit
Mex4yuapoAsofi ronsepeHquu. MocKBa,, 2020. C. 547-548.

sroprM oduuuanrHrrNd ounoHeHroN4 - AoKTopa rexHr,rqecKux HayK, AorIeHTa
KyprraaH6ex yyny Talaur6ex, xoropufi uMeer rpyAbr 6nzsxlre K npo6neir,re
r4ccneAoBaHufl,'.



1. Kyprr,rarr6er yyrry T. 06 aBToKoppeJIf,III,lu ocTaTKoB perpeccuoHHblx

ruoAerefi Texcr]/E. .{auxron d, T. Kyprr,rau6 ex yytyllBectn-lax KHpEtacKoro

rocyAapcrBeHHoro yHl4Bepcur.ru rnn.ri 14. Apa1aeBa' - 2023' - C'471-475'

Z. Kyprr,ran6.* yyry 'i. ttrQopMaIII4oHHbIe rexHoJIorI4LI /.lrfl' vccneAoBaHl4fl

ceJreBbrx npoueccoB B KuprrracraHe - [Ter<cr]/ Kypuan6er

yytryllcoBpeMeHHbre npo6ner", *.rurLIKLI. -2016. - Ilb25(3) - c'80-85'

3.KyprvraH6eryynyT.Mo4raQraxa!|ir'-'anfopl4TMaaAanrueHoft
Sunrrpaqr.ru rEso6paxenufi ror{eqHblx o6texroe [Texcr]/ T' Kyprvran6er<

yy ty I l'AuroMerpl,In . - 2OO7' - JS 1 (43 ) - C'44 -48'

rperruru oouu4alb}IbUr{ OUUOnesrou AOKTOpa TexHI{qecKHX HayK'

HatIaJIbHI4*uo,oprrcrufiupu6opocTpoHTenbgufi3agoA'',
-flsro flurnrpuft BnaAraurapoBuqa, xoropufi ,r.ei rPylu 6rzsxue r npo6levre

rlccneAoBaHnfi
1. -fluro, A.B. AHzutZs cocToflHl4f, V IIepcIIeKTI4B pa3Br4T[fl' cI{cTeM

yrrpaBireHrrf, nnQoprr,raqHoHHbIMI,I pecypcaMl',l [peAIIpI{flTI{fl [Tercr]/x'

Illapuren€urrreB, d.ri. ,g"*o// flpo6n"*r", u"roMar,Kl,t I4 yrpaBJI eHvrfl" - 2015 ' -
Ns 1(28). - C. 243-2s3 .

2. -flnro, A.B. cUCreuurtfi aHaJII'I3 llpoueccoB yIIpaBJIeHI',Ifl

uHooprr,rarlr4oHHbrMr{ pecypcaMl4 rpeAnpl4rrl4fl [Tercr] u,'B' flrHxoll

flpo6nervrbr aBroMarvK[-HyilpaBneHvIfl,-. -2O|4. - J\e 1(26)'- c' 65-74'

3. .furo, [.8. Cuoco6 o6ecneqeHnf, HaAexHocrt4 vr 6esonacHocrl4 npl4

sKcropre AaHHbrx r{3 ct4creM eJreKrpoHHofo AoKyMeHroo6opora [Tercr] /A'B'

,lIlxollllpo6nevrbr aBroMarvKr4r4yrpaBneHLIfl.. -2013' - Ns 2(25)' - c' 81-90'

9. PercovteHAalllru

fiavruat pa6ora cooTBercTByer cnelll4anbHoc'rn 05' 13' 18- MareMarI'ItIeCKOe

MOAeJrr{poBaHue, qucleHHble MeTOAbI I4 KOMIIJIeKCbI [porpaMM' fIpe4craBJIeHHbIe

B pa6ore I4ccJIeAOB a11fl. B6IIIOJIHSHbI B AocTaTOrIHoM o6leue' PexOtvleu4yto

BbrHecr,r Ar4ccepTarrr{rc Ha o6cyxgeuLre Ha3aceAaHI4I{ ArlccepralllIoHHoro coBera'

10.3ar.nrcqeHrIe

PeSylilaru, AOCTI4THTbIe COUCKaTeJIeM IIO3BOJLIOT IIpI'IMeHI4Tb

MareMarl,IqecKr,rx trloAelefi Ll MeroAoB o[TI,IMLI3aUI4I4, A TaKXe qI4CJIeHHbIX

anropr,rrMoB r4 [porpaMM Anfl [poBeAeHr4f, BbrtrcJrr4TeJrbHoro 3KCrrepr4MeHTa AJrfl

PflAa recroBblx 3araq, qro BaxHo lnfl rloAAepx*' "p^1::*^' 
npoeKrHoro

perueHr,r{ 11pu [poeKTIapOBaHI4I'1 vr sKcIIJIyaTa\lr.vl cereft IaHxeHepHbIx

*orryrr*uqrfi pa3nuqHoro Ha3HaqeHufl. Brtnogrt ugcJleAoBaglafl' 1OJIHOCTIIO

coOTBeTcTByrcT [ocTaBJIeHHbIM IIenf,M 14 3aAaqaM, a llpaKTl4qecKue

peKoMeHA a\uv ocHoBaHbr Ha o6urupustx TeopeTI4rIeCKI4X LICCJIeAOBaHVTflX vt

rrl4cJleHHbIX SKClepI{MeHTaX, AeMoHCTpl{pyrcuI4X yclexll B I4CIIOJIb3oBAHI.4LI

MeTOAOB],, aJIfopI,ITMOB,OCHOBaHHbIXMeToAesBOIIOIII{OHHO|OCI4HTe3a14
pa3[I{IIHbIxMeTasBpI,IcTI4KAJIflpelueHuflcJIoxHbIxoIITI.IMI,I3aIIuoHHbIX3aAaII.

IIo npoeepKe nepilutlHoil dOXyUeHmqquu IIOATBepxI:aeT' IITO COI4CKaTeJIb

caMocroflr.r"ro .rpora, pa6ory ro TeMe AHCCeprauI4I',I' flpe4cranJleHHafl

HayrrHafl AoKyMeHT a{rafl, flBJIflercfl gocronepuofi' pelpe3eHrarnsHofi vr



BbINOJIHCHHOfi JII4IIHO coI4cKareJIeM. ,(oxylaenrrt coorBercrBytor BceM

seo6xoAuMblM rPe6onaHuru, a coAepxaHl4fl rIpeAcraBJIeHHbIX AOKyMeHTOB

IIoJIHocTbtocooTBeTcTByIoTqenflMI43aAaqaMI4ccjIeAoBaHVfl',
Srcuepr Ar{ccepTaIII{OHHOIO COBeTa, [I3yqI{B IIpeAcTaBJIeHHbIe

AoKyMeHTbI, peKoMeHAyer Al4cceprauuoHHoMy coBery A 05'23'686 rpu

IrlUcruryre MaIII{HOB eKeHvlfl', aBTOMaTI4KI4 Lr reOMexaHI4KI'I HaUUOUanrgOfi

aKaAeMr4r4 HayK Kupruscxofi Pecuy6nraru L4 Krtprstscxo-Poccuftcxoll

ClanqHcxolvl yHHBepcIaTeTe I'IM. E.H. Elrquua npI'IHflTb AuccepTallurc

Torrourona fynxnrnia bIcaKoBI4rIa Ha reMy <Pa":pa6orKa MoAetefi' u MeroAoB

OTITI4MH3aUI,II cerefi UHXeHepHbIX KOMMyHI{raqzil> K 3aIII4Te Ha CO}ICKaHI,I9

yqeHoil cre[eHl4 AoKropa rexHl4qecKl4x HayK IIo cnequaJlbHocrl4 05'13'18

MATCMATUqECKOC MOACNI4POBAHI'IC, TII4CICHHbIE METOAbI [I KOMTIJIEKCbI NPOTPAMM'
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