SAK/IIOYEHUE

Hcmannosa bakteibexa MckakoBruda, HOKTOpa TEXHMYECKHX HayK, npodeccopa,
SKcmepTa 1o auccepranuu  Tokrtomosa [ymxuruta blcakoBuua Ha Temy
«PaspaboTka Momenmei W METONOB  ONTHUMH3ALHK  CeTell UH>XEHEPHBIX
KOMMYHUKAIUiD», MPEICTABICHHYI0 HA COWCKAHHE YYEHOH CTEICHH JOKTOpa
TEXHUYCCKUX  HayK 10 cnemuajpHOcTH  05.13.18 —  MaTreMaruueckoe
MOZEIUPOBAHUE, YUCICHHBIE METOABI U KOMILIEKCHI IIPOIPAMM.

PaccmoTpeB  mpelcraBneHHYH — AMCCEpTAlMIO  TOKTOIIOBA ['ymxurura
blcakosuya, mpumen k cienyromeMy 3aKI0UCHHUIO.
1. CoorBercrBHe pabOTHI CHEHHATLHOCTH, 1O KOTOPOil aHO paBo
ANCCEPTALHOHHOMY COBETY NPUHUMATH TUCCEPTALMIO K 3aLHATE

Hacrosmas nokropckas auccepramys MOTHOCTHIO COOTBETCTBYET MPOQUITIO
ACATCIBHOCTH  IMCCEPTALlMOHHOIO CoBeTa. B  mccienoBanum MpOBOIUTCS
BCCCTOPOHHMU AHAIU3 MOJCICH M METOJOB ONTHUMH3AIMU CETel VHXXEHEPHBIX
KOMMYHUKAIlUH ~ Pa3iMYHOrO HA3HAUCHWS, IIPOEKTUPYEMBIX B YCIIOBUAX
TOPOJICKON 3acTpoiiku. [IprMeHeHre METONOB SBOIOIMOHHOTO CHHTE3a, TEOPUs
rpaoB M THUIIEPCETEH, a TaKKe PATUUHBIX METadBPUCTUK MPEACTABISICTCS
aKTyaJIbHBIM M BOCTPEOOBAHHBIM [JIs aHATU3a M CHUHTE3a HH)XEHEPHBIX CeTEeH U
KOMMYHHKAaIlMN pa3IndHOr0 HazHayeHus. Pabdora COOTBETCTBYET TpeOOBaHMIM
cnenuainsHocTH  05.13.18 — MaTeMarHueckoe MOJEIINPOBAHNE, YHCIECHHBIE
METOZBI U KOMILJICKCHI IIporpamm (LI 2, 3, 4, 5).

2 Ilenbro auccepTanum  siBAsieTcs: pa3paboTKa MOJENell ¥ METOIOB
ONTUMHU3AMWH, & TAKXKE YUCICHHBIX QJITOPUTMOB, IO3BOJIAIOLIUX HCIIOIb30BaTh
IPOTPaMMHBIC CPCIICTBA U BBIYUCIUTEIbHYIO TEXHUKY [UIA MOAICPIKKH IIPUHATHS
IPOCKTHOTO pPEUICHHS B YCJIOBUAX HEOTHOPOAHOCTH TOPOJCKOH TEPPUTOPHH,
HECOBMECTUMOCTH ~ NPOEKTUPYEMBIX THIIOB CE€TeH W  MPOTHBOPEYUBOCTD
noKa3aTesel 9QPEKTUBHOCTH IPHUHUMACMBIX MPOEKTHBIX PELICHHUIA.

J1s NOCTHKEHUs TIOCTABICHHOM LU B JMCCEPTALHH PELIEHBI CIIEYIOIINE

3aj]a4u;

1. PaspaGoTka MaTemaTH4eckoif MONENH MECTHOCTH, MO3BOJISAIOIEN YYECTh,
KaK BBICOTHBIC, Tak U IJIAHOBBIC OTPAHMYCHUS IPOKJIAABIBAHIS UHIKEHEPHBIX CETeH
1 KOMMYHUKAIIHIA;

2. Pa3paboTka MaTeMaTH4YeCcKOH MOIENH IS CTPYKTYPBI HHXEHEPHLIX CETEH U
KOMMYHMKAIUH,  yYATHIBAIOMIEH  COBMECTHOE  CYIIECTBOBAHME  OBIACTH
PasMCIICHUA M IPOEKTUPYEMOH KOMMYHHKAIMH KaK €IMHOTO MaTeMaTHYeCKOTO
00BeKTa;

3. PaspaboTka Mopmeneif W MeTOmOB ONTUMH3ALUY, YYUTHIBAIOIIUX BEIOOp
HAUTYTIICTO IIPOCKTHOTO PEIICHHUS OTHOCHUTENIBHO B3aHMHOIO PACIIOI0KEHHUS
VHXKCHCPHBIX CETEH M KOMMYHMKAIHIT B YCIOBUSIX TOPOACKON 3aCTPOMKH,



4. WccimemoBaHHE W aHAJIUM3 HEKOTOPBIX KJIACCMYECKMX UM IPUKIAJHBIX
ONTUMHU3ALMMOHHBIX 3a/1a4, BO3SHUKAIOUIUX MPU MTPOSKTUPOBAHUU M CTPOUTEIHCTBE
UHKEHEPHBIX CeTel 1 KOMMYHHMKAIUMH pa3IudyHOIO Ha3HAYECHHMS,

5. AHanu3 CIOXHOCTH 3a7ad ONTUMHU3AINK ceTell U KOMMYHUKAIUHA, a TakKe
METOJIbl UX PEIlCHNS;

6. Pa3zpaboTka METOJOB M AITOPUTMOB AJIS ONTHMAJIBHOTO IMPOKJIAbIBAHUS
IIPOEKTUPYEMOM KOMMYHHKAIIUN B YCIOBHAX TOPOACKOM 3aCTPOMKH 10 Pa3INnIHBIM
KPUTEPHSIM ONTUMHU3ALUK (IKOHOMHYHOCTB, COBMECTHMOCTD, HAJE€XKHOCTb U T. II.);

7. PazpaboTka KOMIUIEKCOB MPOrpaMM s HPOBEACHUSA BBIYUCIUTEIBHOTO
SKCIIEpUMEHTA, aHaIu3a, 00pabOTKU U XpaHEHU Hay9HON HH(OPMALH,

8. IlpoBemeHwme ¥ aHaNM3 MOJNYYEHHBIX pPE3YIbTATOB M CPaBHEHUE C
pe3yIbTaTaMy CYIIECTBYIOIIUX METOLOB ONTHMH3AINH.

Coomeemcmeue 06vexkma ucciedo8anus OUcCcepmayuu yenu u 3a0a4am
pabompl  3aKITIOYACTCS B TOM, 4YTO pa3padOTaHHBIE MOJEIM U METOJBI
ONTUMHU3ALUN CeTe M KOMMYHHKAIMM pa3iM4HOIO HAa3HAYEeHMs, a TaKKe
BBEIUMCIUTEIIBHBIC aJlTOPUTMBI TO3BOJIIIOT UCIIOIB30BATH [IPOTPaMMHEIE CPEACTBA
W BBIYMCIUTEIIBHYIO TEXHUKY U MOJAEPKKUA INPUHATUA IPOEKTHOIO PEIICHHS,
YTO SIBIACTCS HCOOXOMUMBIM JUIsl JOCTHIKEHMS ITOCTABICHHOM LIEIU U PELICHUS
3a1a4, cHOPMYITUPOBAHHEIX B quccepTaliu. O0beKmom Uccie008ans ABJIAIOTCS
3aJauyd OINTHMH3AIMH MHKEHEPHBIX CETEe W KOMMYHHMKalUH pa3IndHOIO
Ha3HAYEHUs], TPOCKTUPYEMbIC B YCIOBHSAX TOPOJICKOM 3acTpoMKu. [Ipeomemom
uccnedosans SIBISIFOTCS MATEMATUYECKUE MOJIETH U METO/Ibl ONITUMU3ALNY CETEN
U KOMMYHUKAIUH, @ TAKoKe YHUCIEHHBIE AJITOPUTMBI IO3BOJIAIOIINE MCIIOIb30BaTh
IPOTPaMMHBIE CPECTBA U BLIUUCIUTEIBHYI0 TEXHUKY IS MOINEPKKU IIPUHATUS
MPOEKTHOTO PEIICHMUS.

Axmyanenocme ~ membl  Ouccepmayuu. Hayunoe  oOocHOBaHuE
OPUHUMAEMBIX  TPOCKTHBIX  PEIICHHH HEBO3MOXXHO 0€3  HCIOJIb30BaHUs
MaTeMaTHYCCKUX MOJIEICH U METOJIOB ONTUMHU3ALNHU, pa3pabOTKU aJfOPUTMOB U
KOMIUICKCa IpOTrpaMM [IJIsi pacueTra W BbIOOpa aJIbTEPHATUB U3 BO3MOMKHBIX.
Bosnukaer HEOOXOAWMOCTH OLIEHKH CTOMMOCTH IIPHHHUMAEMOIr0 IIPOEKTHOI'O
PEIICHUS TIPU PA3JIMYHBIX OIPAHUYEHUAX HA OCHOBE MAaTEMATUYECKUX MOJEIEN U
METOZOB ONTUMM3ALUM, Pa3pabOTKU alrOpUTMOB M KOMIUIEKCA MPOrpaMM Ajisd
pacueta. B cBS3M ¢ OTHUM akTyadbHOCTH PabOTHl 00ycioBiIeHa pa3paboTKOH
HOBBIX MAaTeMaTHYECKUX MOJeNed U METOJOB ONTUMH3AIUU, TOCTPOCHUS
YHCIIEHHBIX AJITOPUTMOB, TIO3BOJISIFOIIUX MCIOIB30BaTh TPOTPAMMHBIE CPEICTBA U
BBIUUCIIATEIbHYI0 TEXHUKY VIS TOJAECPKKU IPUHITHS IPOCKTHOTO PEIICHUS TIPU
[IPOEKTUPOBAHUU M DKCIUTYyaTalUHd HHXKEHEPHBIX KOMMYHUKALUU Pa3IM4yHOIO
Ha3HAUYEHUS.

3. Hayuynbie pe3yabraTtel. B paOoTe mnpencraBieHbl HOBBIE HAYIHO
00OCHOBAaHHbIE TCOPETHUECKNUE MW TPAKTUYECKHUE PE3YJbTAThl, COBOKYITHOCTh
KOTOPBIX HMeEET OO/bLIOE 3HAUEHUE I[P HPOCKTUPOBAHUM M IKCILTyaTalluu
HIDKEHEPHBIX CETEN M KOMMYHUKAIUN Pa3IMYHOTO Ha3HAYEHUSL.

3.1. HayuyHas HOBM3Ha TPOBEICHHBIX TEOPETHUCCKUX U  MPUKIAIHBIX



WCCIICIOBAHUH 3aKI0UAETCs B CACAYIOUIEM:
paspaboTaHa HOBasg KOHLEMUIKsS MOJCIUPOBAHMA U ONTUMH3AINNN ceTen
MEKEHEPHBIX KOMMYHHKAIUH, KOMIUIEKCHO YUMTHIBAIOIIAsS UEPAPXUIHOCTE 1
BJIOYKEHHOCTb ITPOCKTUPYEMBIX THIIOB CETEH, a TAKKE MHOTOKPHUTCPUATEHOCTD
ONTHMH3ALMOHHEIX 3a1aY;
paspaboTaHa  MaTeMaTH4eCKas  MOJACNb  MPOKIaJbIBAHHA ceTe u
KOMMYHHKAIUi B TpeXMEPHOM IIPOCTPAHCTBE, YUMTHIBAIOMIAS BOSMOKHOCTE MX
MPOKIATBIBAHMA KaK T10 IJIaHy, Tak U 110 NPOQUII0, a TAKXKEe YIJIBl MOBOPOTA
KOMMYHHKAIIUHA BOKPYT 3alaHHOM OCH TIpH 00X0ze TIPETISITCTBUH,
paspaboTaHa MaTEMaTHYECKas MOJEIb COBMEMICHHOIrO MPOKIIABIBAHAI ceTen
MIJKEHEPHBIX ~ KOMMYHHKAllUM — pPasinYHOrO  HA3HAYCHHUS,  YIUTBHIBAIOINAs
CYLIECTBYIOLME TEXHWYECKWE HOPMBI M NpaBUia 0e30macHOCTH, a TaKKe
COBMECTHMOCTD MM HECOBMECTHMOCTD MPOEKTHPYEMBIX THIIOB KOMMYHHUKAIWH;
nokazaga NP-TpyaHOCTh 3a7a4 ONTHMHU3ALMKM  HMHKCHCPHBIX ceTeu H
KOMMYHUKAITUH B THIEPCETEBON ITOCTAHOBKE, CBEACHUCM €€ K n3BecTHOM NP-
TpynHoii 3anaue lITeiiHepa Ha rpadax;
Ha OCHOBE METOJAa OHBOJIIOIMOHHOTO CHHTE3a M THIICPCETEBOr0 IOAX0M2
paspaboran Meton Au(depeHuuaTbHON dBOIIOLHUM, MO3BOJISIOMICIO BIIOKHTH
BTOPUYHYIO CETh B MIEPBUUHYIO C YUETOM penbeda peanbHOH MECTHOCTH,
paspaboTan MOAMQUIMPOBAHHBINA aIrOPUTM MYyPaBBMHOH KOJOHMH (AMK),
TI03BOJIAIOIIEN IOCTPOUTH TPAcChl B COOTBETCTBUU C MOBEICHHAMH MYypaBbCB,
KOHTPOJUPYEMbIE COOTBETCTBYIOIIMMU IIPABUTAMH,
pa3paboTaH HOBBIN DBPUCTHYCCKUN alNrOPUTM Ha OCHOBE METOIA k-xpaTyaimumx
ImyTel ISl PEIICHUS MHOTOKPUTEPHATbHOM 3aJa4dd  ONTHMH3ALNH ceTen
VHKCHEPHBIX ~ KOMMYHHKALUMH IO  KPUTCPUIO  MHUHHMyMa  CyMMAapHBIX
CTPOUTENBHBIX 3aTPAT, IPH OrPAHHYCHUU Ha 3a/IaHHBIH yPOBEHB HAIEKHOCTH,
pa3paboTaHBl MPOTPaMMBI s TPOBEICHUS UHCICHHBIX JKCICPUMEHTOB MpH
IPOEKTUPOBAHUH CETeH HHKEHEPHBIX KOMMYHHKALUH PAa3TUUHOr0 HA3HAYCHUS,
IIPOBEEHLl BBIYHCIUTEIBHBIE JKCIIEPUMEHTEl Ha IPUMEPE psifa TCCTOBBIX U
IPAKTUYECKUX 38/1a4, ¥ IIPOAHATN3UPOBAHBI [I0JIyIEHHBIC PE3YIIbTATEL.
3.2. OO0oCHOBaHHE JOCTOBEPHOCTH HAyUYHBIX pPe3yJbTaToB. J[OCTOBEPHOCTH
HAyYHBIX ~ pE3yJIbTATOB  OOCCIECUMBACTCS — IIUPOKUM  IPUMCHCHUCM
MaTeMaTUYECKUX MOJEIEH U METOJIOB ONTHUMMU3AIMHU, 4 TAKXKE YUCIICHHBIX
QJATOPUTMOB, ITO3BOJLIIOIIMX MCIONLE30BaTh IPOrPAMMHBIC CPEACTBA U
BLIUUCIIATENRHYK) TEXHUKY M IMONNEPKKH TPUHATHS IPOEKTHOTO
peIleHuss NpU  I[IPOCKTUPOBAHMM M  OKCIUTyaTallMM  HMHKEHEPHBIX
KOMMYHHUKAIMH Pa3In4yHOrO HasHaudeHus. IIpeanokeHHbIC METOAbl H
QJITOPUTMBI TPOLLIM IPOBEPKY, IIyTEM IPOBEACHUS BBIUUCIMTEIBHOIO
OKCIIEPUMEHTa Ha  pEaIbHBIX JaHHBIX, YTO TOATBEPKAACT KX
NPAaKTUYECKYIO  MPUMEHEIMOCT M 3(PGEeKTMBHOCTE.  Pe3yibTaThl
MCCIICIOBAHUI OBUIM HEOJHOKPATHO OOCYXJIEHBI U anpoOMpOBAHBl Ha
MEKIYHAPOIHBIX KOH(PEPEHIUAX U CEMUHApax, 4TO TAKXKC IOATBEPKAACT
UX JOCTOBEPHOCTD.
3.3. Teoperwueckoe 3HA4YE€HHWE pabOTBl 3aKIIOYaeTCs B  CYLIIECTBEHHOM
yroyOJaeHHM  TIOHWMaHWs — ONTMMM3AIMOHHBIX  3ama4 B obnacty



NPOEKTUPOBAHKA M OKCIUTyaTalys HHXEHEPHBIX ceTel ¥ KOMMYHUKALUM
pa3sIMYHOTO Ha3HaueHUs. I[loNydeHHBIE PE3YNILTATBI U pa3pabOTaHHLIE
MOICIA ¥ METOMb ONTHMI3AINH HHKEHEPHBIX CETEeH M KOMMYHHKALHH
CO3MAIOT MPOYHYK0 OCHOBY Ulsl HaibHEHIIMX HMCCIC0BAaHUH B obnactn
NpPUMEHEHHUsT ~ METOJOB  HATYypHOTO — BBIYHCICHHA M JJICMCHTOB
MCKYCCTBEHHOTO MHTE/UIEKTA [JIsl ONTHMH3ALMH HHKCHCPHBIX CeTen Hu
KOMMYHHUKAIIMH pasIMIHOTO HazHadeHWs. Kak MOKa3bIBalOT PE3yIbTaThl
BBIUMC/IUTEIIBHBIX SKCIIEPUMEHTOB, Pa3paboTaHHbIC B TUCCEPTAMU METO/IbI
U QITOPUTMEI, OCHOBaHHBIC HA MOJENEH TEOPUH  THUIEPCETCH,
9BOJIIOLIMOHHOTO CUHTE3a M Pa3InYHbIX METAdBPUCTUK ITO3BOJIAIOT CTPOUTD
NPOEKTHOE pCIICHHE C MHHMMAJBHOM CTOMMOCTBIO IPH  PasiIMYHBEIX
TpeOOBaHWAX M OIPaHUYCHUSAX. DTO TO3BOJIAET  HCIIOIL30BaTh
IpOrpaMMHBIE CPEJCTBA ¥ BEIYUCIUTEIbHYIO TEXHUKY UL cOopa, aHamu3a
M XpAaHEHWs OKCICPUMEHTANBHBIX JAaHHBIX UL IOAACPKKH NPUHATHA
MIPOEKTHOTO PELICHHUS.

3.4. CooTrBeTcTBHE KBTI (PUKALMOHHEIM MIPU3HAKAM. Jluccepranus,
IIpeACTABICHHAS Ha COUCKAHUE JOKTOPA TEXHUIECKHUX HAayK, COOTBETCTBYCT
TpeOOBAHUAM IIOJIOKEHUSA O IOPSJAKE MPUCYXKICHUA YYCHBIX CTCIICHEN:
«pa3paboTKa HOBOTO HAy4HOTO HAMPABICHMS MM KOHICNTYaIbHOC
pa3BUTHE OJHOTO M3 AKTYalbHBIX HAy4YHBIX HAlPABICHUM M COIAEPKAHHUE
NPUHLUINAATBHO HOBBIX PE3YIbTATOB, COBOKYIIHOCTH KOTOPBIX SBIISICTCS
KPYIIHBIM JIOCTIDKCHHEM B COOTBETCTBYIOUICH OTPACIH HAyKH). Pabota
ABJIAETCA CaMOCTOSTETbHOH Hay4HO-KBaTH()UKALMOHHOW paboTod, B
KOTOPOW TIIPEJCTaBJICH HOBBIH KOHIENTYaIbHBI IIOAXOA Ha OCHOBC
UEPAPXUUECKOTO  IPEJACTABJICHUS TPOCKTUPYEMBIX — THUIIOB ceTe u
KOMMYHHUKAIMH, & TAK)KE HOBbIE HAy4HO-000CHOBAHHBIC MOJIEIH U METO/IB,
¥ BBLIYMCITUTENBHBIE AITOPUTMBI UMEIONIHE OOJBINNE 3HAUeHHs B 00iacT
IPOEKTUPOBAHMUS W HKCILTYaTallMi WHKEHEPHBIX CETCH M KOMMYHUKaLNAN
pa3IMYHOTO Ha3HAYCHHUS.

4. TlpakTHyecKas 3HAYMMOCTD I0JIY4eHHBIX Pe3yJIbTATOB
HayuHble pe3y/ibTaThl, MOMydYeHHBIE B JIOKTOPCKOM  JHCCEpTalyy
Toxromosa ['ymkurura blcakoBuya, OblIK peanrn30BaHbl B BUAC!

- METOHOB M QJIFOPUTMOB, OOECIEUMBAIOIIMX IPOJIOXKUTE HHXECHEPHBIX
ceTell M KOMMYHHUKALUi B YCJIOBUAX TIOPOACKOH 3aCTPOWKH, C Y4ETOM
MUHUMAJIBLHOCTE CYMMAapHBIX CTPOMTEIBHBIX 3aTpaT Ha peanusaluu
MIPOEKTHOIO peLIeHUS. Hayunsie PE3YyJbTATHL, KacaroIuecs
IIPOEKTUPOBAHUEM WHKEHEPHBIX CeTed M KOMMYHMKALUUHA MUHUMAITbHOU
npoekTHOH crommocTeio BHeApeHel B OcOO  «Peammpoekr» mnpu
pa3paboTKe MPOEKTHOTO PEIleHUs Ha CTPOMTENLCTBO CETEH 3JICKTPOCBA3N,
TEIIOTPACC M CEeTeN MEKEHEPHOTO 00ECIeUeH s 110 PasIMIHbIM 00BCKTaM
CTPOUTENILCTBA (TPOMBIIUICHHbIC IPSIIPUATUS, KUJIBIE 1I0MA);

- pa3pabOTaHHBIX MOJENEH W METOJOB ONTHUMH3AIUM, a TaKXKe
BLIYKMCIINTENBHEIX alTOPUTMOB,  OPUEHTHUPOBAHBIX Ha TPUMCHEHHE B
00J1aCTH TPOEKTUPOBAHWS U CTPOUTENBCTBO MHIKEHEPHBIX CETEH W
KOMMYHUKAIHI pa3TMYHOr0 HA3HAYEHUs, B IPOCKTHBIX OPTaHU3AIMAX I



MOJUICPKKY ~TIPMHATHA MNPOEKTHBIX ~PEIICHMH M A paspabOoTKH
crenuanu3upoBanHbix [ YIC-TexHOIOTUi, B B yueOHOM IpoIecce;

- Hay4YHBIX M [PAKTHYECCKUX MaTepHalax, KOTOpble ObUTH BHEAPCHBI B

00pa3oBaTe/bHy 0 TporpaMmy OIICKOro TEXHOJOTHYECKOTO YHUBEPCUTETA

uM. M.M. Axsimesa mo HampabieHUAM «CHCTEMBI TCICKOMMYHHUKALUNY,

«HPOKOMMYHUMKAI[OHHBIE CUCTEMBbI U CeTh», «CeTH, CBSI3U U CHUCTEMBI

TeneKOMMYHHUKaUMKy», «HCTpyMEHTAIbHbIE CPEICTBA WH(OPMALMOHHBIX

cucteM», «OCHOBHI CETEBBIX TEXHOIOTHH B HH(OOKOMMYHHUKAIIMOHHBIX

cucremax», «IlmanupoBanus OSKCIUTyaTalMu ceTeh», «Texunmueckas

SKCIUTyaTalWs  CHCTEM  KOMMYHHKAalMu».  Pe3ynpTaThl — BHEAPEHMS

TIOJKPEIICHBl COOTBETCTBYIOLIMM aKTOM, IIOATBEPKIAIOIIIMY YCICIIHYIO

MHTETPalMI0 HAyYHLIX ¥ TPAKTHYCCKUX MAaTEpHaoB B 00pa30BaTE/IbHYIO

porpamMmy;

- KOMIUIEKTE MPOrPaMMHOTO MPOAYKTd, PEaIM3yIoIIero ajaropurMa

nudpepeHInaNIbHON SBOONIN [IPY IOCTPOSHUH CETEH M KOMMYHUKALUH C

y4eToM peiibedpa pearbHOM MeCTHOCTH. Kak moKasaiu BBIYMCIUTENIBHBIE

SKCIIEPUMEHTEI, WCIIOMB3yEeMbIH aIropuT™ AU (hepeHIratbHON BOTIOLHH

TO3BOJIAET COKPATUTL B CPEJHEM CyMMapHbIE 3aTpaThl Ul 3aJaHHON

HHKEHEPHOM CETH 110 CPaBHCHUIO ¢ HadalbHBIM perieHueM Ha 5%- 10%, B

3aBUCHUMOCTH OT KOHOGHUTYypalud U  [apaMeTpPoOB  MPOEKTHPYEMOU

KOMMYHUKAIIAH, & TAK)KEe OCOOEHHOCTU 00NacTH pa3MEIIEHNS,

- KOMIUIEKTE IIPOrpaMM pEeaM3yIOLIUd MOJEIEW M alrOPUTMOB

IPOKIAJIbIBAHUA CETeH M KOMMYHHMKALMH, YYHUTBHIBAIOIINE TEXHUYECKUC

HOPMBI M IIpaBujia 0€30MacCHOCTH CTPOUTEIbCTBA, MUHMMAIBHOCTE 3aTPaT

Ha pEaM3alNy MPOCKTHOTO PEIICHUS U HANEKHOCTH ()YyHKIHOHUPOBAHUSA

MIPOSKTUPYEMBIX TUIOB ceTeil. [IporpaMMHEIN KOMITICKC, 8 TaKXe MOICIIN

¥ aJITOPUTMBI MOXET OBITh HCII0JIb30BAHBI B IIPOCKTHBIX OPraHU3aIMAX AT

aHajan3a ¥ CHHTE3a MIPOSKTHBIX PEIIEHUH, UTO II03BOJIUT COKPATHTh CPOKHU U

YMEHBIITUTE TPYIOEMKOCTh TIPOEKTHpoBanus. Kpome TOro, OHU MO3BOJISIOT

OIICHUTH IIPOEKTHOE PELIECHHE JI0 Hadaaa CTPOUTENbHO-MOHTAKHEIX padorT,

YTO BAXKHO Ul SKOHOMHUU BPEMEHHBIX U (UHAHCOBBIX 3aTpar.

OCHOBHBIC Hay4HbIC PpE3yJibTaTbl, IIOJy4CHHBIE B  JHUCCEPTAllUH,
OnyOJUKOBaHbIl B 49-TH HayUHBIX Tpylax, U3 HUX: | MoHOrpadus, 9 B H3NaHWIX,
uHIeKcUpyembix B cuctemax Web of Science n Scopus, 17 B nepuogudeckux
pEeLIEH3UPYEMBIX JKypHaax, u 22 B MaTepuanax KoHpepeHIu. OmyOnnKkoBaHHbIE
pabOTHl TOHOCTBIO OTpaKarOT pPe3yNbTaThl Auccepranuu. OOmiee KOIMYECTBO
6aIoB 10 TTyOMUKAIMSAM COCTaBIsAET 828 Oaia.

5. Conep:kanue apTopedepara coaepKaHHIO UCCEPTALMMY.

ABTOpedepaT MOJHOCTBIO COOTBETCTBYET CONEPKAHUIO JUCCEPTALMH,
MIOCTABJIEHHOMN B HEM 1eau U 3anadam uccienopanus. ConepixaHue aBTopedepara
Ha PYCCKOM M KBIPI'BI3CKOM SI3bIKAX COOTBETCTBYIOT CYTH JUCCEPTALMOHHON
paboThl. ABTOpedhepaT UMEEeT UACHTUYHOE PE3FOME Ha KBIPIBI3CKOM, PYCCKOM U
aHTIIUHACKOM SI3BIKAX.



6. Hcnoap3oBaHHe B AMCCEPTANHH MaTepHAI0B KAHAHAATCKOM AHCCEPTANHH
JloxTopckass ~ guccepTaluss — WUCHOJB3YeT  MaTepuaibl  KaHIWIATCKOMN
auccepranuy B o0beme He Oonee 3% oT pazMepa JOKTOPCKOM IHUCCEepTALHH.

7. 3ame4aHHs 1O JHCCEPTALUH
o nuccepranoHHOMN paboTe UMEIOTCS CIIEAYIOIINE 3aMEYaHMS:

7.2. VI3 paboTBl HE SICHO KaK YYWUTBIBAIOTCS BIHMSIONIME (DAaKTOPBl TakKHWe Kak
CYLIECTBYIOIME KOMMYHMKAIMM, OTPAaHUYCHMs] IUIAHOBOTO W BBICOTHOI'O
XapakTepa, a TakKe YINbl II0BOPOTa KOMMYHMKAIMA TIpu 00Xxoje
IPENSTCTBUM MPY IIPOKJIaIBIBAHNH CeTeil U KOMMYHUKAIIH.

7.3. 3amaud TpOKIaJbIBaHUS ceTed W KOMMYHHUKAIUd B TpPEXMEPHOM
IIPOCTPAaHCTBE MOXKHO OBUIO OBl pelIUTh Ooyiee MPOCTHIMH METOJaMH, Kak
I'PaJlMEHTHBINA CIIyCK, O€3 UCIOIb30BaHUSI METOAOB 3BOIFOIMOHHOIO CHHTE3a
Y HaTYpPHOT'O BBIUUCIICHUS.

7.4. Tlpu pemeHnu chOPMYIHPOBAHHEIX B JUCCEPTALMK 3a]a4 ONTHMHU3AILUH
CeTe ¥ KOMMYHHKAalU{d B OCHOBHOM HCIOJB3YIOTCS METOJBI, OCHOBaHHEIE
XKaJHOM CTpaTeruy, B TO )€ BpeMs 3T 3aJauyd ONTHUMHU3ALUH CETeH U
KOMMYHUKALUH SBISIOTCS MHOTO9KCTPEMATbHBIMH.

7.5. B muccepranyy MCIONB3yeTCS MHOXECTBO CHEHUATH3UPOBAHHBIX TEPMUHOB
0e3 JOCTaTOYHOro IOSACHEHWs. [l  MOBBIIEHHS JOCTYIHOCTH pabOThI
IIUPOKOMY KpPYyTy YUTaTellell pEKOMEHY€ETCsl BKIIOUUTh KPAaTKUH TITOCCapHit
WIY NTOSICHUTENIbHBIE PUMEYaHusl.

YKa3aHHbIE 3aMeYaHNsI He HOCSIT IPUHIMITHAIBHOTO XapaKkTepa | He BIUSIOT Ha
O0ILIyIO OIIEHKY PabOTEI.

8. Ilpensioxenus
OKCIepT AUCCEPTALIMOHHOTO COBETa MpeiaraeT 1Mo JOKTOPCKOM AMCCEepTaIiy
Ha3HAYUTh:

B _KayecTBE BeAylled opraHmzanuud - DenepanbHOe TOCYIapCTBEHHOE
OromkeTHOe 0Opa3oBaTeNbHOE yUpeXkIeHHUs BbIciiero obpasosanus "KyOaHckuii
rocynapctBeHHbI yHuBepcuter" (PI'bOY BO «Ky6l 'Y»).

IOEepBbIM _ OQUIMANBLHEIM _ONIIOHEHTOM JOKTOpa TEXHHYECKHX HayK,
npogeccopa 3aypbexkoBa Hypramm Cabeipouya (05.13.18 — mMaTemaTHyeckoe
MOJIEIMPOBAHKE, YUCIEHHBIE METOBl U KOMIUIEKCHI MPOTrpaMM), KOTopas HMeeT
TPy bl OJU3KKE K MPoOJIeMe HCCiIeI0BaAHKS:

1. Amanus cucTeMbl yCIIyT' HHTEepHeT-IpoBaiinepos B Kazaxcrane. [Tekcr]/

H C 3ayp6exos, C H HcabaeBa, A Kansipai // BecTHuk AIMaTHHCKOTO
TE€XHOJIOTHYECKOr0 TEXHOJIOTHUecKoro yausepcurera, 2019. — C.128-132

2. MopensHas OLIEHKa 3arps3HEHHS aTMOC(EpPHOro BO3Ayxa IMPH HCIApeHHH
HedTu B Mectax aBapuii [Tekcr]/ A A Aiinocos, I' A Aitnocos, I' I Axuesa, H
C 3aypbexos // Bectauk Kazaxckoif akageMuu TpaHCIOPTa M KOMMYHUKALUMA
uM. M. Temasimmnaena,2009. Ne4(59) -C 262-266

3. MaTeMarudecKoe MOJENMPOBAHKE IIPOIECCOB, ONPENESIONNX [ePeHOC
3arps3HAIONIMX BEILECTB B aTMOc(epe Mpu aBapuitHbIX BeIOpocax . [Teker]/ H C
3aypbexoB, I' A AfimocoB, A A AiimocoB, H I 3aypbekosa, // 19-a
MexayHaponHas KoH(epeHIMs «ABHAIMs M KOCMOHAaBTHKa», Te3uchl 19-oi




Mex 1yHapoxHO# KoHGepeHuuy. Mocksa,, 2020. C. 547-548.

BTODPBEIM OGMHIIMAIEHBIM OIITOHEHTOM — JOKTOpa TeXHUYECKHX HayK, JONCHTA
KypmanGek yymy TamaHTOeK, KOTOPBIH HMMEET TPYABI 6nu3kue K IpoOieMe
HCCIIeIOBAHUA:

5 Kypman6ek yyny T. OO0 aBTOKOppessLMM OCTaTKOB PErpecCHOHHBIX
mozeneir Tekcr]/B. Hasnarosa, T. KypmanGek yyny//BectHuk KpIpreisckoro
roCyJapCTBEHHOTO YHUBepcUTeTa MMeHd M. ApaGaesa. — 2023. — C.471-475.

i Kypmau6ek yyiy T. MHOOpMaIMOHHBIS TEXHOJIOTHH UL UCCICNOBAHMA
celeBBIX  ImporieccoB B KbIpreiscTaHe [Texct]/ T. KypmanOex
yyny//CoBpeMeHHBIe TPOOJIeMbl MEXaHUKH. — 2016. — Ne25(3) — C.80-85.

% Kypmanbex yymy T. Mopudukanus anropurMa aJIalITUBHON
dbuapTpamuy W300pakeHHH TOYEUHBIX OOBEKTOB [Texcr]/ T. Kypmanbex
yyny//ABrometpus. — 2007. — Ne1(43) — C.44-48.

TpeTbUM _O(GULIHUANBHEIM ONIOHEHTOM — JOKTOpa TEXHHYECKHUX HayK,
HavyanpHUKa 61opo paspabotku AO "PameHckui IPUOOPOCTPOUTENBHBIN 3aBOL ',
Suxo JmuTpuii BiaguMupoBuda, KOTOPbIH UMEET TPYHBI OIu3KHe K mpobieme
HCCIICIOBAHNUSA:

e Sluxo, JI.B. AuHanu3 COCTOSHMS U IIEPCIEKTHB pasBUTHA CHCTEM
yIpapieHus HHPOPMAIMOHHBIMU ~ pECypcamMu  IPeATPUATAS [Tekct]/2K.
Iapmenanues, [.B. fAnko// [IpobieMbl aBTOMATUKA U yIPABICHAS. — 201, =
Ne 1(28). — C. 243-253.
2 Suxo, J.B. CucreMHBI  aHamu3  IPOLECCOB  yHNPaBICHUA
MHQOPMAIIMOHHBIMU ~ PECYpcaMu  IPEATPUSITHSA [Texcr] /I.B. Suxo/
IIpo6eMbl aBTOMATUKH U ynpasnenust. — 2014. — Ne 1(26). — C. 65-74.
3. Suko, J.B. Croco6 obecmeueHus: HaAEXKHOCTH U 0Ee30I1aCHOCTH IIPHU
SKCIIOPTE JaHHBIX M3 CHCTEM 3JIEKTPOHHOTO noxymentoobopota [Tekcr] /[1.B.
STako// TIpo6IeMB! aBTOMATHKH U yrpasieHus. —2013. — Ne 2(25). — C. 81-90.
9. PexomeHnganuu

PaGoTta COOTBETCTBYET nacropry CIIeIUaIbHOCTH bl M
MaTeMaTH4YeCKoe MOJEeIUPOBaHIe, TUCIEHHbIE METO/bl M KOMIIJICKCEL IIPOrPaAMM.
B pa6ore B [OCTaTOYHOM OO0BeMe H3JIOXKEHBl MaTepHalbl HCCJIeTOBAaHUMN.
PeKOMEHAYI0O [JHMCCEPTAlOHHYI0 ~ paboTy  pacCMOTPETb Ha  3aCE/aHHHU
JMCCEPTaLlMOHHOIO COBETA.
10.3aknr0yenue

[loyydeHHBIE COMCKATENIeM Pe3yJIbTaThl MO3BOJIAIOT NPUHUMATE IIPOCKTHOC
pellleHre ¢ MUHAMAIBHON CyMMapHON CTOMMOCTBIO [IPY pasIHIHbIX TpeOOBaHUAX
¥ OTPaHMYEHHSX Ha IPOEKTUPYEMBIH THI CETH C HCIOJIb30BAHUEM Mozelnen
TEOpUM THIEpCETeil ¥ DBOMOLNMOHHOIO CHHTe3d, 4 TaKkKe pasiIiHbIX
METadBPUCTHUK.

BBIBOIBI COOTBETCTBYIOT IETH M 3aJadaM KCCIeN0BaHWsd, a MPAKTHICCKHE
PEeKOMEHIAIIM OCHOBAaHBI HAa KOMILIEKCE WCCIIeIOBAHNM, BBIIOJTHEHHBIX
COMCKATENIEM, ¥ OTPAXKAET CYIIHOCTh HAYYHOH pabOThI.

Io npoeepke nepeuuHoli 0OKyMenmayuy. MPOBEPKa IIEPBUIHOTO MaTCpHalIa




MOJITBEPIKIACT, YTO COMCKATEJIEM IPOBEJCHA CAMOCTOSTENbHAA paboTa Mo TeMe
mucceptanuu. llpencraBiaeHHble B AUCCEpPTAallMd HaydHas IOKyMEHTallUs
JIOCTOBEpHA, PEIMPE3CHTATHBHA W BBINOJHEHA JUYHO COMCKAaTeneM. JIOKyMEHTBI
YIOBIETBOPSIIOT BCEM TpeOOBaHMSAM, a JAaHHBIE W3 IEPBUYHON JIOKYMEHTAlUU
MIOJIHOCTBIO COOTBETCTBYIOT LIEJSIM U 3a7a4aM HCCICHOBaHUA.

JKCIepT JNUCCEPTAMOHHOIO COBEeTa, pacCMOTPEB IPEICTaBJICHHbBIE
JOKYMEHTBI, PEKOMEHIyeT auccepTanroHHoMmy coBery [l 05.23.686 mpm
WHcTUTYyTE MAlIMHOBEIEHWs, AaBTOMATUMKM W reomexanuku Haumonansnon
akagemun Hayk Kwipremckot  Pecnmyonmuku u  Keipreizcko-Poccuiickom
CinaBsackoM — yHuBepcutere wuM. b.H. Enpumna OpuHATE auccepTaluio
Tokromosa ['ymkurura blcakoBuua Ha Temy «Pa3zpaboTka Monened U METOHOB
ONTUMH3AIMU CETEH HWHXXEHEPHBIX KOMMYHHUKAIMW» K 3alIUTe HAa COMCKAHUE
YY4EHOW CTENEeHW AOKTOpa TEXHUYECKHMX Hayk 1o cnenuanbHoctH 05.13.18 —
MaTEMAaTHYECKOE MOJIETUPOBAHNUE, YACICHHBIE METO/IbI U KOMILIEKCHI IIPOrPAMM.

DKCHepT,

I.T.H., ipodeccop Hcmannos b.U.

A0 01, 201K .

Tloonuce sKcnepma ouccepmayuoHHO20 Co8ema 3a8epsiio.

Vuenviu cexpemapn
Huccepmayuonnozo cosema /] 05.23.686

K.(h.-M.H., C.H.C. o oA Kepumxynosa I' K.
KO O/NZEZ,



