
3AKJIIOTIEHPIE

Ca:ru6aeBa A64yrauu [xyHycoBlaqa, AoKTopa Susnro-MareMarr4r{ecKr{x HayK,
npoQeccopa, 3Kclrepra Al{caeprarluoHHoro coBera A 05.23.686 upra Vlucruryre
MaIxI4HoBeAeHr4fl, aBToMarIiKH w reoMexaHr4Kz HaqraoHalurofi a:riaheM;uIu HayK
Krtprrtscr<ofi Pecuylttuxu rz Kupruscxo-Poccutftcxol,r CranqHcroM yHaBepcurere
rau. F.H. Enrqzua no Al4ccepraquu Toxroruona fylxurura blcaxoezr{a Ha reMy
<Pa":pa6orr<a ruoAelefi Lr MeroAoB onrr{Mn3arlur4 cerefi r{H)KeHepHbrx
KoMMyHl'Iraqlrfi>>, [peAcraBneHHyro Ha coucKaHrre yveHofi crerreHlr AoKTopa
TexHI'IqecKnx HayK rro cnerlaaJrbHocrn 05.13.18 MareMarur-recKoe
MoAenI'Ip o BaHue ) r{lIcJIeHHbIe M eToIbI 14 KoMnJIe Kc bI llpofpaMM.

flocle paccMorpeHufl npeAcraBrenuofi pa6orrr Toxrourosa fyrxurura
blcaxonuqa 6ruo cAenaHo cneAyroqr4e 3aKJrror{eHne.

1. CooreercrBl{e pa6orur c[eqr{aJrbHocrr{, tro rcoropofi AaHo rrpaBo
A HCCEPTA II HOH HOMY COBETY N PHH I,I MATb ATICCEPTAII Nrc K 3A IUI{TE

Hacroaqax AoKTopcKat Al4ccepraur4q rronHocrbro coorBercrByer
c[euLIaJIbHocrLI Al4cceprarlrrouHoro coBera. B Ar4ccepraqzoHnofi pa6o..,e
rIpoBoAI4TCfl BCeCTOpOHHee I{CCneAOBa}dHe OrrrHMr43arIr4oHHbrX r{ .r[oKa3aHbr prx

NP-rpy4nocrb. llpe4noNeHbl pa3JrurrHbre npulrruxeHHbre €LJrfopHTMbr, TaKr4e KaK
SBonloqzoHI{bIe cI4HTe3, MeroAbr ara$Sepeuqu alruofi gBoJrroqzr4, €LnroprzrM
Itypanruuofr KOJIOHHI4, MeroA k-rcparvafiurzx nytefi, Koropbre o6ecnequBaror
rlocrpoHTb rIpoeKTHbIe pelxetufl 6rusxze K orrruManbHoMy Ans NP-rpy4Hbrx
3a4a'{, He HMerotlll4e pelxeHvrfl n o6ulent cnyqae. Kax noxa3brBarcT pe3ynbrarbr
tII4CreHHbIX 3KCneprrMeHToB, npeAnoxeHHbre aJrfopr{TMbr no3BoJlqer coKparkrrb
B cpeAHeM cyMMapHble 3arparbl Anr:a4aHnofi krH)r(eHepsofi cerz no cpaBHeHzro
c Har{€uIbHbIM peuIeHLIeM na 5%o - l0o , B 3aBucrlMocrr4 or roHQra iypurl ^ ^rlapaMerpoB IlpoeKTl4pyevofr KoMMyHI{KaUHr,r, a rarcKe ocoSenuocru o6tac,,u
pa3MelrleHux. flpuueHel{He npeAno)KeuHbrx MeroAoB r,r anropr{TMoB An.s perxeHr4r
3aAarr O[ITI4MI43aUI4I4 cereff a xovMyHl{Karlr4fi, npe4craBnflerefl aKTyanbHbrM H
eocrpe6oBaHHblM !^nfl a*aIrLr3a w clrHTe3a r4Hlr(eHepHbrx cerefi z xouuyuuxagnit
pa3nl4r{Hofo Ha3HaqeHI4.s. Pa6ora rloJlHocrbro. yAoBnerBoprer rpe6onanzxvr
crIeUHaJIbHocrI4 05.13.18 MareMarulrrecKoe MoAen[poBaHLre, ql4creHHble
MeroAbr 14 KoMrrJreKcbr nporpauu (n.n. 2,3,4,5).

2. {errro 4r,rccepiaqur.r flBrqercr paspa6orxa uo4enefi u MeroAoB
orITI4MI43arJVrL a raKxe ql{cJre}rHbrx €LnfopHTMoB, tro3Bon{roql4x I,IcnoJlb3oBarb
lpofpaMMHble cpelcrBa vr BbltlncJrHTenbHyro rexHr,{Ky An{ noAAepxKH rrpLrHfrTufl
rlpoeKrHoro peIueHI4{ B ycnoBl{-{x HeoAHopoAHocrb ropo4crofi Teppr4Topr4q,
HecoBMecrL{Mocrl4 rlpoeKTllpyeMbrx rr4rroB ce'refi u nporlrBopeqr4Bocrb
rroKa3areneff o s s exrr,rBHo crr4 npHHHMaeMbrx npoeKTHbrx perueunfi .

Atts AocrI,I)KeHI{.t erofi qenr4 B AnacepraquonHofi pa6ore perxeHbr
cneAyroqKe 3anal{v:



Paspa6orKa MareMarr4lrecKofi irroAeru MecrHocrll, rlo3BoJl-sloqefi yqecrb, KaK

BbrcorHbre, TaK u nJraHoBbre ofpaHl4rreHr4{ npoKJraAblBaHvrs. I4HXeHepH.EIX

cerefi r{ KoMMyHnrcapfi;

Paspa6orKa MareMaruqecKofi vroAerv Anr crpyKTypbr I4Hx{eHepurrx cerefr z

KoMMyHtrxaguit, yuurrrearorqefi coBMecrHoe cyrqecrBoBaHne o6lactw
pa3MerrleHr{fl Lr npoeKTr4pyeuofi KoMMyHI4KaIII4I4 KaK eAHHoro

MareMarr4qecKoro o6rerra;
Paspa6orxa uo4erefi u MeroIoB orrrLrMvr3al\vpr, yqI,ITbIBaIouII4x err6op

Hannyquefo npoeKTHofo pe[reHnfl oTHocr4TeJrbHo B3aHMHofo pacllonox{eHl4s

HHXeHepHrrx cerefi r4 KoMMyHuxaryui,r B ycnoBntx ropoAcKofi:acrpofiru;
I4ccreAoealaue 14 anaJrvr3 HeKoropbrx KJraccr4rreoKr4x Lr [pI,IKnaAHbIX

orrTr4Mr43arlproHHbrx 3a4arr, Bo3HLIKaroqux npv [poeKTrlpoBaHkrr4 vr

crpouTenbcrBe uHx{eHepHbIX cetefi vr KoMMyHI4rcaqufi pa3nrrqHoro

Ha3HaqeHI4g;

AHarr4s cnox(Hocrvr 3al.a.c^ orrrlrMr43arlHl4 cerefi ra xovtl,tyuuxaryuft, a raK)Ke

MeTOAbr r4X perxeHr4q;

Pa^:pa6orxa MeroAoB u anroprrrMoB [nfl orrrlrMaJrbHoro rlpoKnaAblBaHufl

npoeKTupyeuofi KoMMyHr4KarIr4ra B ycnoBr4sx ropo4cxofi sacrpofirra no

pa3nr,IrrHbIM KpI{TepI,I{M orrrr4Mkr3arlnz (axoHounrlHocrb, coBMecrI,IMocrb,

HaAexHocrr ra. r. n.);

Pa:pa6orxa KoMnJreKcoB nporpaMM Anfl [poBeAeHLrq Bbrr{r4crureJlbHoro

3 Kc rr ep r4M e HTa, aHaJrvr3a, o 6p a6 orxn 14 xp aH e Hr4s. Hay qH o fi I,rn Q o pMaquv;
flpone4eurae v aHaJrvr3 noJryqeHHbIX pe3ynbraroB
p e 3yn bT aTaM r,r cyul e c rByro IrIHX M ero Ao B orrrkrMLr3 auvv.

14 cpaBHeHr4e c

Coomeemcmrue o6uercma uccnedoBeHun duccepmaquu qenu u sadaqatut

paSomut oupeAenrercq reM, rrro rrpeAnoxeHHble MeroAbI I4 BrITII4cJIHTeJIIHIIe

aJrropHTMbr no3BoJrf,roT rrpoBecTrr orIeHKy npoeKTHofo petxeHl4,fl Ao HaqaJTa-

crponTeJrbHo-MoHTax{Hbrx pa6or, qro Bax{Ho npoBecra oueHKy cronMocrb
crpor4TenbcrBa r4 3Kcnnyurar\krr4 cerefi ua orarre [poeKTrlpoBaHur\ 3KoHoM]1uI

BpeMeHHbrx z $znaHcoBbrx pecypcoB, a raKxe rpyAoeMKocrr4 npoeKTr4poBaHr4q.

O1uercmou uccnedoeaHu,r rBJrrrorc-f, 3a4a-t:a orrrr.rMrr3arlkrv uHlKeHepHbIX

cerefr 14 KoMMyuuraqzfi pa3nur{Horo Ha3HaqeHvrr, [poeKTr4pyeMbre B ycnoBr,rrx
ropoAcKofi :acrpofr r<r,r.

Ilpedaemou4 uccredoeawun f,BJrqrorcq MareMarr4r{ecKr4e MoAenI4 I4 MeroAbl
otITI4MH3aur4H cereft v KoMMyHr4xarywft, a raKxe r-rr4oreHHbre anropr4TMbl
no3Bon{}oIIIue r4crroJrb3oBaTb rrporpaMMHbre cpeAcTBa v BbrrrHcJrr{TenbHyro

TexHr{Ky An{ rroAAepxKll rrpuHfl tr4s. IIp oeKTH of o p eueHr4q.
ArcmyanuHocmb meAtbt duccepmacluu. Kax [oKa3blBaer pe3ynbrarbl

ArrccepTauuoHHofo r,lccneAoBaHLrfl,, B cyqecTByrorur4x MoAen.'Ix v MeToi.\ax

lpaKTur{ecKr4 He yqr4TbrBaercf, r4epapxuqHocrb rrpoeKTrrpyeMbrx TI4tIoB

KoMMyHr4raqufr, orpaHr4qeHrfl Ha MecrHocrvr v cyryecrByroque KoMMyHVKaIryrkr



Anj[ npoKIra4brBaH[fl I'IHXeHepHhIX cereft z rovrMyHLlKarluit, uro Mo)Ker orreHb
cyqecrBeHHo rIoBJrPrflTb Ha KoHetlnrrfi pe:yJlbrar. Ha err6op [poeKTHoro pe[reHlry
B ycnoBl4tx ropoAct<ofr sacrpofixu 6olruro e BII:arHvre oKa3brBaror cyrqecrByroukre
a rlpoeKTzpyeMble LIHXeHepHbIe KOMMyHIIKaIII4I4. B cBt3H c 3Tr4M, pa:pa6oer<a
tvto'4elefi u MeroAoB orITHMtr3aIII4I4, Ha ocHoBe vroAerefi AByxypoBHesofi
fl4nepcerI4 V 3BOJIIOUHOHHO|O cI4HTe3a, a raKxe p€Bnr4r{Hbrx MeraSBpr4crrrK,
yrII4TbIBaIOqne uepapxl4trHocrb npoeKTr4pyeMbrx TrrloB cetefi, a TaKXe Vx
BJIOXCHHOCTb B O6IACrr PA^:UbrqEH LIfl flBIIfrETC{ AI(TY€LJIrruOfi .

3' HayuHrre pe3yJlbrarrr., B Aueaepraquounoft pa6ore rpeAcraBJreHbr
cneAyroql4e HoBbre HayrrHo o6ocsonaHHble Teoperr4rrecKr4e u [paKTr4qecKr4epe3yJrbrarbl' Koropble l{Meror cyUecrBeHHoe 3HaqeHae Arrfl perxeHg,
onrI4MI43aIII4oHHbIX 3a\a,q B o6lacru npoeKTI4p oBaHnfl H oKcrrnyar ar\uu
r4 HXe H epH rrx c ereft r4 KOMMyH ]arca$]ulit p a3nHqHo f o Ha3 Harr eHLrs.3'1' HayvHax HoBI43Ha [poBeAeHHbIX Teoperr.qecKkrx Lr rpLrKnaAHbrx

r4ccneAoB auuit 3aKJrroqaercf, B cneAyroqeM :

- pazpa6oraHa HoBaf, KoHIIenIII4t MoAenr4po BaHHfl u orrruM13aL\uLr cerefr
aHXeHepHbIX KoMMyuuxaguit, KoMIrJIeKcHo yq urbrBaro ulafl uepapxar{Hocrb 14BJIoxeHHocrb rIpoeKTI4pyeMbIX TI4IIOB cerefi, a raKxe MHoroKparepr4€urbHocrb
oIITI,rMH3arIkr oHHbIX 3aAarl ;

- pa:pa60TaHa MareMarr.rqecKar MOAenb npoKnaAbr BaHr4fl. Cerefr Lr
KoMMyHlIxaqufr B TpexMepHoM rrpocrpaHcrBe, yr{HTbrBaroqa, Bo3Mo)KHocTb r{x
npoKnatrbrBaH[fl KaK [o IrJIaHy, TaK H no npoSaJIK), a Tapxe yrJrbr noBopora
KOMMyHT4 rca\uir BoKpyf a a4aHu oft o au ilpLr o 6x oA e up enxrcrevr ft ;

- pa:pa6oraHa MareMarI4rrecKa-s MoAenb coBMeuleHHoro npoKnaAb rBaHLrfl cereft
I4Hlr(eHepHbrx r(oMr\{yHrrr<aqzft pa3nl4qHoro Ha3HaqeHr4rr, yr{r4T6lBaroqa.rl
cyulecrBylo[Il4e TexHIAr{ecKLIe HOpMbr ! npaBurna 6esoracHocrH, a rarcKe
c o BM e crll M o crb I4JI I'I He COBM€ CTI{MO CTb np o e KTr4pyeM brx rrrrr o B KoMMyHr,r xa1uit;

- AoKa3aHa NP-rpy4Hocrr 3aAarl o[rl4Mr43auur4 HH)KeHepHbrx cerefi u
KoMMyHrlxaquit B rl'IlIepcereeofi rocraHoBKe, cBeAeHr4eM ee K r43Becrnofi Np-
rpy4uofi 3aAarre lUrefinepa na rpadrax;

- pa3paooraH MeroA azSSepeuqaalruoft SBOJIIOTII4I{, Ha ocHoBe MeTOAa

noAXoAa, rro3BoJrrroqefo BJroxliTb
3BOJITOqAOHHOfO CuHTe3a L{ fHnepceTeBofo
BTopr'rrrHyro cerb B [epBHrrHyro c yrreroM penresa peamHofi MecrHocrr{;

- pazpa6oraH vro4zszqHponauHrtfi €urropurM iwypanrznoft KorroHrrz (AMK),
Iro3BoJltrouefi nocrpollTb Tpaccbl B coorBercrBuu c noBeAeHLrflMr4 MypaBbeB,
K O HTp On zpy eM br e c o o TB eTOTB yro qprM vr np aBvr naMLr;

- pa:pa6oTaH Hosrtfi 3Bpplcrl'It{ecxnfi €LnropHTM Ha ocHoBe Mero.{a k-xparva ftutuxnyreft r'nfl pelueHl{s MHoroKpl4repzanrrroft 3a&ailv onrr4Mr43arlur4 cerefr
IIHXCHEPH'IX KOMMYHT4XA\U,T TO KPI4TCPI4IO MI4HI4MYMA CYMMAPH'IX
crpol4TenbHblx 3arpar' npI4 orpaHvrqeHr4kr Ha 3aAaHHrrfi yponenr naAdNHocrr.r:



- pa3pa6oraH nporpaMMHblfr KoMrlrreKc Arrfl [poBeAeHHs qr4cJreHHbrx
3KCIepI'IMeHTOB npn upoel(Tl'Ip OBaHLrr4 cereii r4H)KeHepHbrx KoMMyHr4r<aqrafi
p€l3rl4rlHoro Ha3HaqeH]as, Ha npI4Mepe pflAaTecroBblx 14 [paKTr4qecKrrx 3aAaq.3'2' Pesylrrarrt uccJIeAoBaHHfl tloATBepxAarorcr ilpr4MeHeHr{eM MeroAoB LraJlfoparMoB' a TaruKe tIHcJreHHhIX anropl4TMoB, rro3BoJr.f,roqux o6ecleql4TbIIOAAEPXKY NPHHflTVIfl IPOCKTHOfO PCIXCHZ.{ Np" PEIXEHI4I4orITI'IMi43aI{I4oHHbIX 3a[a.q' Bo3HI4KaroqI4x B o6lacra [poeKTr{p oBaHHfl uSKcnnyararJuu I4H)KeHepHbIX cerefi u KoMMyHI4 rcaquit pa3nr4r{HoroHa3HarreHux' frpe[JIo)KeHHbIe MeroAbI r{ anropr4TMhr, a TaKx{e nporpaMMHbreKoMtIJIeKcbI rIo3BoJItIor nocrpoLlTb npoeKTHoe pelreHr4 fl Arrfl Np-rpy4nrrx3ara.', He loAAaroulr{e K perxeHr4ro B O6qi^a cnyqae. Kpovre- Tofo,KOMIJIeKCbI npofpaMM peanr43yroqr4fi uo4eleft v aJrfopr4TMOBnpoKnaAbrBaHnfl cerefi H KoMMyH uxarywft, yr{r4TbrBaaer rexHrrqecK4e HopMbrw IIpaBHna 6e:onac'ocrl4 crpo,TenbcrBa, Mr4HzMaJrbHocTb 3arpar Hapeann3arruu [poeKTHofo perxeHru 14 HaAexHocru Oy"xuroHr4poBaHr4,rIpoeKTHpyeMbIX TlIrIoB cerefi. Hayvnrre pe3ynbrarbr HeoAHoKparHoo6cyN4eurr il aupo6rzpoBaHbr Ha MexAyHapoAHhrx r<oH0epeHrlr4rx LrceMllHapax' qro TaKXe norrBepx Aaer HX Ul{poKoe npr4MeHr4MOCTb u3Har{zMocrb Anfl Hayr{Horo coo6rqecrna.

3 '3 ' TeoperwuecKoe 3HarleHue pa6o*r 3aKrroqaercfl B 3Har{rrreJrbHoM
p ac IxI4 pe H uvr Lr yrny6nenHl{ rlo HaM aHLrfl orrruMra3 aqzoHHbrx 3 aA aq, a TaKXeB IrrI4poKoM rIpI4MeHeHI4I4 MeroAoB Teopul1 fkrrrepcerefi, enolroru4oHHofo
cI4HTe3a 14 pa3IrnqHblx MeraSBpI4crLIK Ant peueHr4fl 3ataq, Bo3Hr4Karoqr4x Bo6tacTu [poer(Tr4poBaHr.rr 14 crpozrenbcrBo rrmreHepHbrx cerefi uKoMMyHHxaI,Jfiit pa3nur{Horo Ha3naqeHr4.rr. Paspa6orurr""r" rz6pz4urre
BbIrIaaJTIzreJIbHbIe €ulroparMbl' ocHoBaHHbIe Ha MeroAe k-xpar.raftutuxnyrefr' €LIIfopI4TMa MypaBbuuoit KoJIoHLIa (ant colony), xaguat crparerr4,(greedy), MaKCr4M€rJrbHafl ceq:Hocrb 3aAaHH6rX rtap BepuurH (maxprob)
TIO3BOJI,'IIOT AATb UONTTfi IIMIIYNI K PA3BI4TIIIO MCTOAOB HATYPHO,.O
BbIqI4CJIeHpIt H 3JIeMeHTOB HCI(yCCTBeHHOfO r,rHTeJrJreKra e o6ra crl Teopvvr
o rrrt'r Mrr3 a U.IdI/' C er eit rr KoM MyH uxaqiufi p a3nH rrHof o H a3Harr eHufl .3'4' coorserculBe KBaJIHSzxaqaoHHbrM rrpu3HaKaM. {uccepraurroHHas pa6ota,rIpeAcraBJIeHHa'fl Ha coucKaH%e yveuoft crerleHl4 AoKTopa TexHrrqecKr4xHayK' IIo coAep'KaHklro rloJlHocrbro coorBecrByer xnanraszxarlr4oHHbrM
rpe60eantrflM, r43rroxreHHbrM n.n. 10 noroxeHufl o rropf,AKe lp'cyxA eHLrfl :

yqeHbrx creueuefi: (pa3pa6orra HoBoro Hayr{Horo HanpaBneHa{ uJrHKoHrlenry€LrrbHoe pa3Br4THe olHoro z3 aKTy€lJrbHbrx Hayr{Hbrx uanpaelenufru corepxaHl{e [pHHIIVII4aJIbHO HOBbrx pe3ynbraroB, coBoKyrrHocrbKoropblx 'f,BJlterct KpynHbiM IocrI'I)KeHI4eM B coorBercrnyrorqefi orpacJir4HayKLI). Ona.ser.serclr rroJrHoUeHHbrM HayrrHbrM r4ccneloB aHLreM)B KoropoMnpeAcraBJIeHbI HoBbIe pe3ynbrarbl, aMelorul4e 6olrrrroe [paKTr4rrecKoe3HAqCHI,IC ArIfl PCUTCHI4-S ONTIIMTI3AUV OHHbIX 3AAALI B O6IACTZrpoel(rl4poBaHl4e uI 3l(cnnyarar\Hr4 I4HXeHepHrrx cereii 14 r(oMMy wuxaquit
pa3nr4 qHofo Ha3Haq eHvrfl .



4. Ilparr[qecKaq 3uaqr{Mocrb rroJryrreHHbrx pe3yJrbraroB
Hayvurre pe3ynbrarbl, rIoJIyrIeHHrre ts AoKTopcxofr 4zcc eprar\uuToxrouroeafynxurzra blcaro Bl^ta, 6s.rtu pe€Lnr43oBaHbr B 

"ra.,4.1. MareuaraqecK,X uoAerefi 14 Mero.{oB orrr,Mrr3aL\r4Lr, Korophre 6 ,,-uBHeApeHbI B o6pa:onarenbHyro npofpaMMy orucroro TexHoJrorurqecKoro
yHr4Bepcarera r4M. M.M. Anrrureea:

o floBafl KoHrlelryaJrbHafl Mo.{eJrb
IzHXeHepHbrx KoMMyHr4xaquit, KoMrrneKcHo
BJTOXeHHOCT6 [poeKTr4pyeMbrx Tr4rroB
MH OrOKpI4Tep r4€urbHocT6 OIrTZMr43 arII4OHHbrx
pa3MeqeHHf,;

o MateMarHr{ecKat MoAenb npoKnarrrBaHufl cereft u KoMMyHr4 xatluit BTpexMepHoM [pocrpaHcrBe, yqzrblBaloqefi nosxaoxHocrb zx rrpoKn apbrBaHprfl KaKno nJIaHy' TaK 14 no upoSznro, a raK)Ke yrnbl noBopora KoMMyHr4xaqufiBoKpyr
saAaHHofi ocu npr4 o6xo4e npenxrcrnufi;

o lora:areJlbcrBo NP-rpy4nocrb 3aAarr orrrr4Mkr3arrwr4HxeHepnrrx cerefi aKoMMyHrrxauuit B rl4llepceteeofi [ocraHoBKe, cBeAeHr4eM ee K v3BecrHofi Np-rpy4nofr 3aAaqe lUrefiuepa ua rpacfax;
4'2' B BHA. MeroAoB n aJIfopHTMoB, a rarcKe KoMrrJreKcoB [porpaMM, Koropbre6rutu Hclorlb3oBaHbl e ocoo <Pea:rupoeKT> ,,pz paspa6orKe npoeKrHoro perxeHr4,Ha crpol4TenbcrBo cereft sneKTpocBfl3r\ Terrnorpacc v cerefi 

""uaa"apHoroo6ecne'IeH,q IIo p€BnLIqHbIM o6rerrau crporrrenbcrBa (uporr*uuJreHHbre
rrpeArrpplrrrrtfl , )Kkrrrcre Aova) :

o Merontt z' anfoplrrMbr ocHoBaHHbre Ha vro.4elefi Teoprru ranepcerefi,
3BOnrOuHoHHOfO ClIHTe3a u pa3nI4r{HbIX Mera3BpHCTr4K, rIO3BOJIrrotur4e peIxI4Tb
MHoroKpplTepzanbHoit za[a'ru orrTuMta3allrln rro KpaTepr{rc MprHuMyMa cyMMapHbrx
crpol4TenbHblx 3arpar' npa orpaHHr{eHI4kI Ha 3aAaHnrrfi ypoBeHb ua4eNuoc)Tvr, aTaKXe coBMeCTHMOCTb Lrrrl HecoBMecrr4Mocrb npoeKTr{pyeMbrx Tr4rroB
KoMMyHr{xaqufr.

o KounJIeKcbI nporpaMM, rlo3BoJltlout4x rroAAep)Karb npr.rH flT'fl, [poeKTHoro
peIueHI'If c I4crIoJIb3oBaHrIe Bo3MoxHocrl4 Bblr{I4cJTt4Telruofi TexHzKH, r{To BaxHo
Anfl npeABapvrenrnofi oIIeHKa eS$exrunHocrr4 rrpr4HrlMaeMofo [poeKTHoro
PCIIIEHI,I'' sKOHOMHH BPCMCHHbIX I4 SZHATTCONIIX 3ATPAT.

ocHosHrre HayrrHbre pe3ynbrarbr, [onyqeHHbre B AucaepraL\vv,ouy6nuxoBaHbr e 49-ru HarrHbrx rpyAax, Lr3 Hr4x: 1 laonorp a$ux, 9 n uzpauuxx,
I'IHAeKcHpyeMbIX B clIcreMax Web'of Science H Scopus, 

-I7's 
lepr{oAr{qecKr4x

peIIeH3I4pyeMbIX xypHaJlax,u22 B Marepl4araxrousepenqr,rfi. Ony6rzxoeaHHrrepa6orrr IloHocrbro orpaxalor pe3ynbrarbr ALreaeprar\vt. o6rqee Konr4rrecrBo6arroe no ny6nuKarlr.r{M cocraBJrrer g2g 6antra.

5' co4epxaHue aBTopesepara coAepx(aHr.rrc Ancceprarlru.
co4epNanze anropesepara Auecepra\un ronHocrbro coorBercrByer

3af,BJIeHHbIM IIentM 14 san.aqaM IrccJIe/LoBaHufl. B anropesepare npeAcraBJreHbr
I4AeHTI4t{HbIe pe3roMe Ha KbIpfbI3cKOM, pyccKoM U auuaficroM ,3brKax. qro

H MeroAhr orrcuMzr3arJuLr cerefi
rrrrTbrBaroqve r4epapxuqHocTb u

cerefi u KoMMyHtrxaquir,
3aAarr u rpexMepHocrb o1lacru



ooec[er{I4Baer BcecropoHHkrfi Aocryn n TorIHoe [peAcraBJreHr.re ocHoBHbrxpe3ynbraroB rrccJreAoBaH4fl. co4epxauze uurop.6.para Ha pyccKoM 14KbIpfbI3cKOM -[3bIKaX lronHocrbto coorBercrByer cyrb Bbrnolnesuofi pa6orrr.
6' LrcnorssoBaHl{e B AlrccepraIIur Marepr{aJroB KaHAugarcmofi A'cceprarr,nnnB AoKTopcKoft 4uccepra\w4 I4crloJrb3oBaHbr MarepnaJrbr r43 KaHAr{Aarcxofi

AI4ccepraIII4H, cocraBn{IoqI4e ne 6olee 2 o/o or o6rqero o6lerrra. B 4orropcrofi
Akrcceprar\r4u 6wtu plcronr3oBaHbl Hilefl cero.rHofi annpoKcrrMarlprr4 Arfl
AplcKperrr3ar\ur4 o6tactu.p€BMeITIeHI'Ix. Mero4 ceroK 6un ycoleprxeHcrBoBaH 14aAalrl4poBaH An-f, pelrreHl4t 6olee cJroxHbIX 3a1a.t, cB{3aHH6rx c o6xo4onr
npenflTcreufi Karc rrJraHoBofo, TaK 14 BbrcorHofo xapaKTepa.

7. 3anaeqar.tafl rro Ar{ccepraqrru
B pe3ynbrare npoee4eHuoft pa6orur r{Merorcr HeKoropbre 3aMeqaHvrfl u

rIoxeJIaHI'It' Koropble Hoctr peKoMeHAareJlbHoro xapaKTe pa H He BJrr4-rrror Ha ordeHKypa6oru:
7 'r ' Kaxzu o6pa:ou B eaxrefi MareMarr{.recKofi MoAenr4 yr{r4TbrBarorcf,

rlpen{rcrBHf, IJIaHOBOTO U BbICOTHOfO XapaKTepa upr4 rrpoKJraIbrBaHHV
cereft p{ r{oMMyHurca..],ir B ycnoBr4.rrx ropoAcr{ofi cpe4ui

7 '2' B qeM 3aKJlloqaerct nppIHIIZrII4anbH afl pa3Hr4rla MexAy Kraccr4rrecKnMr.r
MeroAaMlI orITHMLI3ar\hu vr MeroAaMZ, [peAnafaeMbrMz saNru?

7 '3 ' Kaxuu o6pasou noATBepx( Aae^rcfl AocroBepHocrb Bbrr{rrcJr4TeJrbHbrx
€Lrrfopr4TMOB, npeAnafaeMbre saMkr?

8. Ilpe4.no?KeHrrfl
3xcnepr AI{ccepraIII{oHHoro coBera rrpeAnaraer rro AoKTopcK oir gucceprarJuu
TIA3HAI{HTb:

e xaqecrse eeryuefi opraunsaqapl - @e4epaJrbHoe rocyAapcrBeHHoe
6rc4xerHoe o6pasoBareJlbHoe ylrpex Ael:lrfl Bbrcrrrero o6pa:oeaHux ,,Ky6 atrcxuit
rocyAapcreeHHrrfr yHr4Bepcnrer" ((DfBOy BO <Kv6fy)).

uepertN{ o0uqlaaffiHrtNa onqoHeHroM 4o*topu Sz:uxo-vareMarqqecKr4x
HayK, aKaAeMI4K HAH PK KanuMonAaeBa Maxcara HypagutoBr4rra (05.13.1g -MareMarrlrlecKoe MoAenI4poBaHLre) rlr4cJreHHbre MeroAbr rr KoMnJreKcbr rrpofpauu),
KOTOpa.q LrMeer rpyAbr 1Lwsxue x npo6reMe HccJre AoBaHprfl:

I ' Mathematical and computer modeling of the stability of complex electric
power systems [Text]/M. Kalimold ayev,M. Akhm etzhanov,A. Abaildayeva, F.
Galiyeval/CEUR workshop proceedings. - oprIMA 2017. - 2017. _ p. 273_
281.
2' Paspa6orxa v I{ccneAoB aHHfl €LJlroprrrMa o[peAeneHr{r MaKcr4M€lJrbHofo
roroKa npl4 pacrpeAeneHl4l4 IIo cerl4 [Ter<cr]/ M. H. Kalz1aol ilaeB, A."f.
Axnae4nrpoBa' A'Keylan lllZrunonartronnura TexHoJrorrrv B Hayr(e kr
o6pasonaHraH: rp. MeNAyuapo4Hofi HayqHo-npax''vecrcofi xonsepenqun,
Poccax, r. lleu:a, 5 4exa6pa 2016 r. - fleHg a,2016. - c.r4-r7.
3 ' Paspa6orxa un@opuaqu ouuofi cl4creMbr Anfl 3neKTpo3Heprerr.rqecKr4x
cr4creM [Tercr]/ M. H. Karuuor AaeB, A.A. A6gutgaena, o.x. Man*rp6aen,T'T' !yz6ae, IX.A. Toi46aesa, @.M. latmenalflpo6rerau un6opuarLrKr4. -2016. - Ilb4(33) _ C. 5s_72.



_ AOr(TOpa TexHHrrecKrlx HayK, AOr{eHTaKyprr'ran6ex yyny Tananr6e*; r<oroprrfi aMeer rpyAbr 6rwsrcue K npo6never4ccJreAoBali,lrLfl:

1. Kypuan6er yyny T. 06 aBroKopp enfl\uu ocrarKoB pefpecc'oHHhrxtrroAelefr Texcr]/E' la"naroe&, T. Kypraln6 ex yytty//BecrHr4K Kupr'scKororocyAapcrBeHHofo yHr4BepcLtrera HMeHur4. Apa6aeea. _ 2023. _ c.471_475.2' KypnaaH6eK yyny T. I4nSopMarlr'oHHbre rexHoJrorr4r{ Axfl uccneroBaHuflceneBbrx npoqeccoB B Krrp*rscraHe [Texcr]/ T Kypuan6exyytry//CoBpeMeHHbre upo6neMbr MexaHuKLr. _ 20G._ xeisl:; _ c.g0_g5.
3 ' KypnaaH6eK yyny T. MoaraS vrKarryrflarrroplrrM a aparrruBnofr Qznr rpar+\uz:o6paNeHHfi ro'{eqHblx o6terros [Tercr]/ T. Kyplran6ex yy ny / / AyroMerpr4r.- 2007. - J\lbl (43) - C.44-48. J r --''-- -'- J r'

AOKTOpa TexHuqecKlrx HayK,HaqaJIbHI'Ixa 6ropo pa^:pa6orxa Ao "PaMeHcKuft npu6opocrponre6Hrrfr 3aBo4,,,-fluxo IlLurpwir BtaluvrupoBl'Iqa, roroprrft [Meer rpyAbr 6ttusrcue r npo6reue
14ccnenoBaHl4.fl:

l ' Jiluro, A'B' Auala: cocrotHrlr u nepcneKTr4B pa3Burr4tt cr4creMyrrpaBneHkrfl zu$oprraaIII4oHHbIMIz pecypcaMz ilpeprrpr4flrufl [Terccr]/X.rllapureuaJlI4eB, !.B. -flurcol/ frpo6tr", u"toMarr,rKn u yilpaBne1Lrfl,. - 2015. -J\lb 1(28). _ C. 243_2s3.
2. -fluro, A.B. cacrevurrfi aHaJrkr3 npoqeccoB ynpaBneHr{,
ran$opvaIIHoHHbIM vr pecypeaMz rrpeArr pLrflrkrfl fTexcr] E .B. flurcol/llpo6nevrr
aBroMarHKLrvynpaBrreHr4{. _2014._Js 1(26). _ C. AS_lq.3' -flnxo, {'B. cnoco6 o6ecne.ret r'riK")KHocrr., z 6esouacHocrr4 npkr3KCnOpre AaHHbrx r43 Cr,CreM 3neKrpoHHofo AoKyMeHroo60pora [Tercr] A.g.

- fl'xollllpo6nevbr aBroMaruKr4r4 ynpaBn eHHn. - 2013. _ JVs 2(25)._ c. g1_90.
9. PercorueHAaur{u

llpe4cranneHHa-f, pa6ota BbirIoJIHeHa B AocraroqHoM o6leve 14 coorBercrByer
BceM rpe6oeaHHsM cneqzaJlbHocra 05.13.18- MareMarur{ecKoe MoAenr4poBaH'e,rlucreHHble MeroAbI 14 KoMrIJIeKcbI nporpaMM. PerconaeHAyro Al4cceprarlr4oHH).r.o
p a6 ory pac cM orp erb Ha 3aa e Ealkrr4 rvc c eprarlkr oHH o ro coB era.

l0.3arc.nrcqeHue

flonyveHHble cozcKareJleM pe3ynbrarbr rro3BoJr.sror o6eclerrr4Tb rrorAepxKyrIpvIHflTnfl IIpoeKTHoro pellleHufl npu [poeKTplp IBaHLlz LIHI{eHepnrrx cerefi uKoMMyHtrxaqufi B ycnoBr'r-qx ropo4cxofi rpa4"r, nocpeAcrBoM npr4MeHeHr4.f,rIpeAnoxeHHbIX MeroAoB H aJIfopr4TMOB, a TaKXe KoMrrJreKcoB rrpolpaMM.llprznaeueH,e MeroAoB tr €uIropI4TMoB, ocHoBaH'brx Ha Mero/{e gBonroqr4oHHoro
cHHTe3a Lr pa3nu.qHblx Mera3BpI4CTIrK An.fl perleHtr-s croxHblx OrrrHMr43arIr4OHHhrx
3aAar{ o6ecneqaBaror BblcoKyro e0@exi'nHocr' upvH'MaeMbrx npoerffHbrxperueuufi' lIpe4craBJIeHHbIe BblBorbr rloJlHocrbro coorBercrByror rrocraBJreHHbrM
IIen-f,M H 3ailaqaM, a npaKTIIi{ecKI4e peKoMeHA aL\pII4 ocHoBaHbt Ha o6ruHpHbIXTeoperuqecKHx l{ccneAoBa1vrflx w qI4creHHbIX gKcnepl4MeHTax,
AeMoHcrpl'rpyrcull4x a$$ercranFloc'rl'I MeroAoB Lr aJrroparMoB, [peAnoxeHHbrx
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COI4CKATEJICM.

Iro npoeepKe nepsuqHoil dorcynteumaquu noATBep)KAaer, qro co'cKareJreMrlpoBeAeHa caMocrotrerbHas pa6ora rro TeMe Aucceprarlt4z. rlpeAcraBneH Hafl Bpaoore Hay-"*afl AoKyMeHTaIJVfl AocroBepHo oro6p'Kaer rleJrr4 u 3a*a'uI4CCJI.AOBAHVTfl., coorBercrByer BCeM neo6xoazMhrM rpe60n aHuflM
At4 CcepTaqrroHHoro coBeTa.

3rccuepr A[ccepraIIIroHHoro coBera, paccMorpeB [peAcraBJreHHbre
AoKyMeHrbI' peKoMeHAyer Al{cceprarl}IoHHoMy coBery I0523.686 upu LIucruryre
MaIxI4HoBeAeHLrfl, aBToMarI{Kkr 14 feoMexaHzr<u HaqrloH€urbHofi axa4erra LrLr HayKKuprrrscxofi Pecuy6turcu rE Krtprurscxo-PoccrEficrou craesucroM yHr4Bepcr.rrereuu' B'H' Enrquua [pLIHtrb A]Icceprarlr4ro Torroruoaa fynxzrara blcaKoBr.rqa HaTeMy <Pa:pa6orxa uoAelefi v MeroAoB onrLrMu3arJuu cerefi r{HxeHepHbrx
KoMMyHl4raqufi> K 3aIrII4Te Ha cor4cK aHue y.reHofi crerreH?I AoKTopa rexHl{qecKprx
HayK rlo cilellkI€ulbHocrrl 05.13.18 - n'rareMarl4qecKoe MoAenr4poBaHae, qr4cJreHHhre
MeTOAbr 14 KoMnneKcbr npolpaMM.

Srcuepr, cltu#A.$.-rvr.H., npo$eccop Carrr6aee A..[x.

I7 o d nuc u e K c n e pm q d u c c ep m a4uo H H o z o c o 6i e ma 3 a 6 ep,nn.

Vveuutit ceKpemapb

fuccepma?4uoHHozo colema X 05. 2 3.6g6

rc.Q.-nt.u., c.H.c. rcynoea f.K.


