
OT3hIB 
oqnnJJfa.JibHOI'O OIIIIOHeHTa 

Ha ,l],11eeepTaumo BonKoBa ApTeMa H11KonaeBwrn 

«Pa3pa6oTKa 11 11eeJie,lJ,OBaH11e KOMIIJieKea MO,lJ,eJieH 11 MeTO,l],OB rroeTpoeHl151 eeTeH 

eB51311 Ha oeHOBe TyMaHHbIX BbILJI1eJleHI1H 11 rrpe,2],0eTaBneHH.51 yenyr 

Tenerrp11eyTeTBm1», 

rrpe,2],eTaBJieHHYIO Ha eo11eKaH11e yLJeHOH CTerreHl1 ,l],OKTOpa TeXHl1LJeeKl1X HayK 

ITO erreu11a.JibHOeT11 2.2.15 - «C11eTeMbI, eeTH 11 yeTpOHCTBa TeJleKOMMYHHKaUHH». 

AKTyaJihHOCTh TeMhl )1,HccepTau:uu 

B rroene,l],Het". · ,lJ,eC51THJleTHe O,lJ,HY H3 eTopoH TexttonorHLieeKoro yKna,l],a 

3KOHOMHKH, KOTOpa51 o6ecrreLJHBaeT HHCpopMaUHOHHOe B3al1MO,l],eHCTBI1e JlIO,lJ,eH, 

eOBMeeTHO yLJaeTBYIOIUHX B HeKOTOpOM MaCIIITa6HOM rrpoueeee ,lJ,e51TeJlbHOeTI1, 

CTa.JIH tta3bIBaTb umppoBa51 3KOHOMHKa. Co3,l],aH11e umppoBoil 3KOHOMHKH 51BJrneTc51 

3a,lJ,aLJeH roey,l1,apeTBeHHoro MaeIIITa6a. Ee3 ee peIIIeHH51 HeJTb351 ,2J,OeT11rHyTb ueneM. 

HaUHOHaJlbHoro pa3BHTI15l PoccHileKoil <l>e,l1,epauH11, rroeKOJlbKY eo3,lJ,aBaeMbTe eio 

erroco6bI rroeTpoeHI151 umppOBbIX e11eTeM 11 TeXHOJlOI'l1H cpopMHpyIOT HOBbie cpopMbI 

COBMeCTHOH pa60TbI H o6rueHH51 JlIO,l],eH, pa3,l1,eJleHHbIX BpeMeHeM, paceT051Hl1eM 11 

513bIKOBbIM 6apbepoM, 11 II03BOJ151IOT peIIIaTb rrpo6neMbI B3aJIMO,lJ,eHeTBI151, 

ttepa3peIIIl1Mbie ,l1,pyr11MH crroco6aMH. 

L(HcppoBa51 3KOHOMl1Ka KOMIIJleKCHO OXBaTbIBaeT Beeb KOMIIJieKe UHcppOBbIX 

TeXHOJlOI'l1H 11 e11eTeM pa60TbI C 6oJibIIIMMH 06beMaMl1 U11cppOBbIX ,l],aHHbIX ( OUeHKa 

eHl13Y - 175 3eTa6aii.T B 2025 r. B M11pe) OT e11eTeM xpaHeHl151 ,l],0 u11cppOBbIX eeTeH 

CB51311. 3cpcpeKTHBHOCTb CHeTeM UHcppOBOH 3KOHOMl1Kl1 cyruecTBeHHO 3aBI1CHT OT 

apXHTeKTYPHbIX peIIIeHl1H, KOTOpbie o6be,l],HH5IIOT CMbICJibI pa3pa60TKH c 

,l],OCTYIIHbIMl1 TeXHl1LJeCKl1Ml1 peIIIeHl151Ml1. 

JJ:ocnDKeHJ.151 B o6JiaCT51X C03)J,aHI151: 

- BbICOK03cpcpeKTl1BHbIX 11 ,l],eIIIeBbIX MOHOKp11CTaJIJil1LJeeKl1X Cl1CTeM (SoC), 

o6be,IlJfH51IOIUHX rrpoueccopbI, CHCTeMbI BBO,ll,a-BbIBO)J,a, 6JIOKl1 orrepaTl1BHOH 11 

IIOCT05lHHOH rraM51TH 11 ,l1,pyr11e B03MO)l(HOCT11 IIOJIHOUeHHhlX KOMIIbIOTepoB; 

- KOHCOJIH,ll,HpyIOIII,11.X n·mepB1130poB; 

- ,l],eIIIeBbIX 11CTOLJHHKOB aBTOHOMHOro IIl1TaHI15l 60JibllIOH eMKOCTl1 11 ,l1,pyr11e 

,ll,OCTl1)KeHH5l UHQlpOBOH 11H,2J,YCTp1111 II03BOJ151IOT apX11TCKTOpaM ceT eH Bee III11pe 

l1CIIOJlh30BaTb TyMaHHbie BhJl1HCJie1-urn. 

TyMaHHbie BbILJ11cneH115I tt3MCH51IOT apx11TeKTYPY c11cTeM, rrp11Hu11rr11a.JibHO 

113MeH5lIOT rrpoueccbI yrrpaBJieHI15l rrpoueccaM11 rrpe,ll,OCTaBneH115l ycnyr, Tpe6y 10T 

pa3pa60TKJI HHbIX MO,l],eJieH oueHKH KaLJeCTBa 06cJiy)l(11BaHI15I, OTKpbIBaIOT HOBOe 

HarrpaBJTett11e pa3BHTH5l ceTeil eB5l311 - rrepeHoe BHPTYa.JibHbIX Texttonor11M: B pa3p51,ll, 

ceTeBbIX ycnyr. 

B CB513tt c 3THM, TeMa ,lJ,11ccepTaUHOHHOH pa6oTbI 11 rrpoBe)J,eHHbie 

11CCJie)J,OBaHl15l aKTYa.JihHbI. 



Co~epmauue pa6oThI 

,[(11ccepTaIJJUI COCTOHT H3 BBe,lJ;eHH51, 6 rrraB, 3a1uno11eHH5I, CITHCKa 

JIHTepaTypnI H .lJ:BYX npHJIO)KeHHif. Pa6oTa CO.lJ:ep)KHT 330 cTpaHHU: ManmHOITHCHoro 

TeKCTa, 57 pHCYHKOB, 8 Ta6JIHU:, CITHCOK JIHTepaTypbI BKJIIOl:JaeT 365 HaHMeHOBaHHH. 

B nepBoif rrraBe aHaJIH3HpyeTC51 cyru:ecTBYIOru:ee noJTO)Kemrn B o6nacTH 

HCCJTe.lJ:OBaHH51 H Me)K.lJ:yHapO.lJ:HOif cTaH,I1;apTH3aQHH ceTeif CB513H IMT-2020 H IMT-
2030, porrH H MeCTa TyMaHHblX Bbil:JHCJieHHH, B nepByIO 011epe,I1;b, .lJ:IT51 pearrH3aQHH 

ycrryr Terrenp11cyTcTBH5I. 

Bo BTopoif rrraBe npe.lJ:CTaBrreHhI pe3yJII>TaThI Hccrre,lJ;oBaHH51 H pa3pa6oTKH 

apXHTeKTYPbl ceTeH CB513H c HCITOJib30BaHHeM TyMaHHbIX Bbll:JHCJieHHH, 

06pa30BaHHeM TyMaHHOCTeif .lJ:JI51 .lJ:HHaMHl:JeCKoro pacnpe,I1;eJieHH51 pecypcoB ceTH . 

B TpeTbeif rrraBe paccMaTpHBaIOTC5I ceTH CB513H o6ru:ero noJib30BaHH51 B 

Ka11ecTBe o6oeKTa BHe,I1;peHH5I ycrryr TerrenpHcyTCTBH51. 

B 11eTBepToif rrraBe 11ccrre,lJ;yeTC5I 6eccepBepHa51 apxHTeKTypa ceTH. 

B IT51TOH rrraBe paccMaTpHBaeTc51 npoToKorr MapwpyTH3aQHH .lJ:JI51 

B3aHMO,lJ;ettCTBH51 ycTpOHCTB TyMaHHbIX BbJqHcJieHHH. 

B wecToif rrraBe npe,I1;rraraIOTC51 MO.lJ:eJIH cpopMHpoBamrn 11 nepe,I1;al:JH ,lJ;aHHhIX 

KOCTIOMa TerrenpHCYTCTBH51. 

3aKJIIOl:JeHHe KOHCTaTHpyeT HaH6orree Ba)KHbie pe3yJibTaTbI pa60TbI. 

BHe,I1;peHHe pe3yrrhTaToB .lJ:HCcepTaU:HOHHoif pa6oThI ITO.lJ:TBep)K.lJ:eHo 

COOTBeTCTBYIOIIJ:HMH aKTaMH. 

Hosu3ua 
uayquh1x noJiomeuuu, Bhrno~os u peKoMeu~au,uu 

Hay11Ha5I HOBH3Ha .lJ:HCcepTaIJ;HOHHOH pa60TbI, B OCHOBHOM, onpe,I1;eJI51eTC51 

npe,I1;MeTOM HCCJie,lJ;OBaHH5I, KOTOpbIM 51BJI51eTC51 npou;ecc cpyHKIJ;HOHHpOBaHH51 ceTH 

CB513H, HCITOJib3YJ:OIIJ:eif TyMaHHbie Bbil:JHCJieHirn ,I1;JI51 npe,I1;0CTaBJieHHH ycrryr 

TenenpHCYTCTBH51 B MeTaBceneHHOH, B TOM l:JHCJie H npH HCI10Jib30BaHHH KOCTIOMOB 

Tenenp11cyTCTBH5I. 

CcpopMyrrHpOBaHHbie COHCKaTeJieM Hay11Ha5I npo6rreMa H COOTBeTCTBYIOW:He 

3TOH npo6rreMe Hay11Hbie 3a.lJ:aqH 6bIJIH ycnenrno peweHbI 6rraro,I1;ap51 noHHMaHHIO 

cyTH H3MeHeHHH, npOHCXO.lJ:51IIJ:HX B pa3BHTHH ceTeif CB513H, H rrry6oKOMY aHaJIH3Y 

oco6eHHOCTeif: 

- TeXHOJIOrHif rpaHHqHblX H TyMaHHbIX Bbll:JHCJieHHH, 

- MO,lJ;eJieM MeTaBcerreHHbIX. 

HayqHa51 HOBH3Ha pa60Tbl COCTOHT B CJTe,lJ;yIOru:eM: 

1. l13y11eHa apxHTeKTypa ceTeM CB51311, OCHOBaHHa51 Ha TyMaHHbIX 

Bbll:JHCJieHH5IX H .lJ:HHaMHl:JeCKOM pacnpe,I1;eJieHHH pecypcoB ceTH. 

2. Pa3pa6oTaHbJ MO,lJ;eJlb H MeTO.lJ: ITOCTpoeHH51 ceTeif CB513H o6ru:ero 

ITOJib30BaHH51, OTJIHl:JaIOW:HeC51 OT H3BeCTHblX.. npe,I1;0CTaBJieHHeM ycnyr 

Tenenp11cyTcTBH5I B cenhCKHX H TPY .lJ:HO.lJ:OCTYITHhIX pall:oHax 6e3 Heo6XO.lJ:HMOCTH 

MHrpau;HH MHKpocepBHCOB. 



3. Pa.3pa6oTaHbI Mo.n:e[Ib H MeTo,n: cpyHKU:HOHttpoBaHH51 ceTH c 6eccepBepHoii 

apxttTeKTypoii, rro3BOJI51IOll.l,eH YMeHbIIIHTb BpeM51 rrpttH51TH51 peIIIeHH51 o Mttrpau:tttt 

MHKpocKpBHCOB. 

4. Pa.3pa6oTaH MeTO):( M11rpaU:HH MHKpocepBHCOB Ha OCHOBe HOBOro 

rrpOTOKOJia MapIIIpyTH3aU:HH B cpe,n:e ):(HHaMJ1lieCKHX TyMaHHbIX BbP1HCJieHHH, 

II03BOJI51IOll.l,HH ):(OCTfflib CHff)l(eHH51 IIOTpe6JrneMOH 3HeprHH ycTpOHCTBaMH 

TyMaHHbIX BbP·IHCJieHHH. 

5. Pa3pa60TaHbI MO):(eJib ,n:aHHbIX ):(JI5I ,n:aTLJHKOB H aKTyaTopoB KOCTIOMa 

TeJierrpttcyTCTBH5I H MeTO):( rrepe,n:aLJH 3THX ,n:aHHbIX U:HcppoBbIM H/HJIH cptt3HLJeCKHM 

aBaTapaM, MHHHMH3HpyIOll.l,He cyMMapHbie H3,n:ep)l(KH H3-3a OIIIH60K KBaHTOBaHH5I 

H 3a,n:ep)l(eK rrepe,n:aqtt ,n:aHHbIX. 

TionyqeHHbie pe3yJibTaTbI II03BOJI5IT CHH3HTb Tpe6oBaHH5I K 

rrpott3BO):(HTeJibHOCTH 3JieMeHTHOH 6a.3bI H 3HeprorroTpe6neHHe TOH LJacn1 

o6opy,n:oBaHH5I ceTeH CB5I3H, KOTopa5I HCIIOJib3yeTC5I ):(JI51 rrpe,n:ocTaBJieHH51 ycnyr 

TenerrpHCYTCTBH51 H, TeM caMbIM, rrp116JIH3HTb peaJIH3aU:HIO ceTeBbIX cepBHCOB, 

KOTOpbie Heo6xo,n:HMbI ):(JI5I IIOCTpoeHH5I MeTaBCeJieHHbIX. 

IJ,eHHOCTb ,n:ttccepTaU:H11 ):(JI51 HayKH 11 rrpaKTHKH orrpe,n:eJI51eTC51 CHCTeMHhIM 

xapaKTepoM H LJeTKOH IIOCTaHOBKOH rrpo6JieMbI 11CCJie,n:oBaHH5I, yqeTOM IIIHpOKOro 

Kpyra cpaKTOpOB, BJil151IOll.l,11X Ha rrpou:ecCbl cpyHKU:HOHHpOBaHH5I ceTeH CB5I3H, 

HCIIOJib3YIOll.l,HX TyMaHHbie BbJqJ1cJieHH5I. 

K Ba)l(HbIM ,n:ocTOMHCTBaM pa6oTbI TaK)l(e crre,n:yeT OTHeCTH cne,n:yIOll.l,ee: 

- TeopeTHLJeCKHe IIOJIO)l(eHl15I ,n:ttccepTaU:HH ,n:oBe,n:eHbI ,n:o KOHKpeTHbIX 

MO,n:ene.H H MeTO):(OB; 

- rrpe,n:JIO)l(eHHbie MeTO):(bl MoryT 6bITb l1CIIOJib30BaHbI rrpH 11.CCJie,n:oBaHHH 

IIIHpOKoro KJiacca apXHTeKTYP rrepcrreKTHBHbIX ceTeH. 

Ilo51CHHTeJibHa51 3am1cKa Harr11catta ,n:ocTaToqHo rpaMOTHO, rro,n:po6Ho, 

xopOIIIHM HayqHo-TeXHHLJeCKHM 5I3bIKOM. 

Co,n:ep)l(aH11.e aBTopecpepaTa 11 orry6n11.KoBaHHhIX B HayLIHOH rreLJaTH 

MaTep11.anoB ,n:ocTaToqHo rro,n:po6Ho oTpa)l(aeT co,n:ep)l(aH11e ,n:11ccepTaU:HOHHOH 

pa60TbI. 

rnaBHbie IIOJIO)l(eHl1.5l HCCJie):(OBaHH5I H3JIO)l(eHbl B 11 HayLIHbIX CTaTb5IX, 

orry6ntti<oBaHHbIX :B )l(ypHanax H3 rrepeqH51 BAK rrptt M11Ho6pHayKH PoccttH, B 19 
pa6oTax B H3,n:aHl1.5IX, BKJIIOLJeHHbIX B Me)l(,n:yHapo,n:Hhie 6a3bI U:11THpoBaHl15I WoS 11 

Scopus, a TaK)l(e B ,n:pyrttx HayqHhIX 113,LJ,aHH5IX. 

CTeneHh 06octtoBaHHOCTH u )1.0CTOBepttocTn ttayqtthIX nono*eHnii, 

BhIB0)1,0B H pe3yJJhTaTOB, c<1>opMynupoBaHHhIX B )1,HCCepTaU,HOHHOH pa6oTe 

060CHOBaHHOCTb H ):(OCTOBepHOCTb rrpe,n:cTaBJieHHbIX B pa6oTe HayLJHbIX 

IIOJIO)l(eHHH, BbIBO):(OB H pe3yJibTaTOB IIO,LJ,TBep)l(,n:aeTC5I KoppeKTHbIM rrpHMeHeHHeM 

MaTeMaTHqecKoro armapaTa, pe3yJibTaTaM11 l-IaTypHoro H HMHTaU:HOHHoro 

Mo,n:enttpoBaHH5l (HaTypHoe Mo,n:enttpoBaHHe rrpoBO;I(HJIOCb Ha MO):(eJihHOH ceTH B 

CTI6rYT), a TaK)l(e IIIttpoKHM crreKTpoM rry6n11Kau:11H. H. BhicTyrrneHHH KaK Ha 

pocCHHCKHX, TaK H Ha Me)l(,n:yHapo,n:HbIX HayqHbIX KOHcpepeHU:H5lX. 



OcHOBHbie pe3yJibTa_TbI )J,11ccepTaIJJIOHHOH pa6oTbI 06cy)l()J,a1111cb Ha 
c11e,n:yiorn:11x KOHrpeccax, KOHcpepeH:uyrnx 11 ceM11Hapax: ceM11Hap 3ace,n:aH11e 
ceKU:1111 «Pa)J,1103JieKTpOHl1Ka» )J,oMa yLieHbIX 11MeHl1 M. ropbKOro PAH (CaHKT
TieTep6ypr, 2023), KOHKypc "5G bloomig cup" - EPHKC (K1naii, 2023), cpopyM V 
Me)K)J,yHapo,n:Hoii KOHcpepettu:1111 «HayKa 6y,n:yrn:ero», VIII Bcepocc11i1cK11ii 
MOJIO)J,e)KHbIH HayLIHbIH cpopyM (Poccmr, 2023), BTopoif HayLJHbIH cpopyM «HayKa 
6y,n:yrn:ero - HayKa MOJIO,IJ,bIX», (Ope11, Poccm1, 2023), "2nd International Meet & 
Expo on Robot Intelligence Technology and Applications (ROBOTMEET2023) 
(BaHKyBep, KaHa,n:a, 2023), <I>opyM 2023 BRICS Forum on Future Networks 
Innovation (BFFNI) - EPHKC (llbHbLJ)K3Hb, 2023), Distributed Computer and 
Communication Networks (DCCN 2023) (MocKBa, 2023), Second International 
conference on Cybersecurity, Cybercrimes, and Smart Emerging Technologies (3p
Piur,n:, Cay,n:oBcKa51 ApaBl151, (2023-2024), 26th IEEE International Conference on 
Advanced Communications Technology (ICACT) (Kope51, 2024 ), UN Metaverse: 
Think-a-Thon Virtual Worlds Revolutionizing Smart Sustainable Cities & 
Communities ()KeHeBa, lllBeiiu:ap115I, 2024 ), r1106aJibHbIH CaMMl1T 
"l1cKyccTBeHHbIH l1HTeJIJieKT Bo E11aro" ('}l{eHeBa, lllBeifu:apmr, 2024 ), <I>opyM 
MC3 "CeT11 6y,n:yrn:ero" 11 TpeH11Hr "TecT11poBaH11e Ha cooTBeTCTBHe 11 
cpyHKU:110HaJibHYJO coBMeCTl1MOCTb" (TaIJJKeHT, Pecrry61111Ka Y36eKl1CTaH, 2023), 
23rd International Conference on Next Generation Wired/Wireless Networks and 
Systems (NEW2AN), ()J,y6aii, OA3, 2023), 7th International Conference on Future 
Networks & Distributed Systems (ICFNDS) ()J,y6aii, OA3, 2023), Me)K,n:yHapoJJ:Ha51 
KOHcpepeHU:1151 ITO COBpeMeHHbIM Cl1CTeMaM BbILJl1CJieHl1H 11 CB51351M CJieJJ:YIOlll,ero 
rroKoneHl151 (aHrn. International Conference on Advanced Computing & Next
Generation Communication, ICACNGC 2023) (CaHKT-TieTep6ypr, 2023). 

IlpaKTHqecKaSI u,eHHOCTb nonyqeHHbIX pe3yJlbTaTOB 

TipaKTl1LJeCKa51 u:eHHOCTb rronyLieHHbIX pe3yJibTaTOB )J,11CCepTaU:I10HHOH 
pa6oTbI COCTOHT B C03)J,aHHH HayLJHO o6ocHOBaHHbIX peKOMeH)J,aU:HH no C03)J,aHHlO 
H rrnaHttpoBaHHIO 6yJJ:yrn:ttx ceTeii CB513H. Ha 6a3e rrpeJJ:JIO)KeHHbIX MOJJ:eneil H 
MeTO)J,OB- MO)KHO C03)J,aTb ceTb, IIO)J,)J,ep)KI1Ba10rn:y10 ycnyr11 MeTaBCeJieHHOH_ 
Tipe,n:no')KeHHbie M6.I(eJil1 11 MeTO.I(bl MoryT l1CITOJlb30BaTbC51 B pa3JIIfl-IHbIX OTpacm1x 
Haponttoro X0351HCTBa, a TaK)Ke )J,JI51 OITTHMH3aU:HH IIOKa3aTenell: 3cpcpeKTHBHOCTH 
cpyHKU:HOHHpOBaHI151 cyrn:ecTBYIOll(HX HJIH rrepcrreKTHBHbIX ceTeH. 

TionyqeHHbie pe3yJihTaTbI MoryT HCIIOJib30BaTbC51 B yqe6HOM rrpou:ecce Ha 
ypoBHe MarHCTpaTypbI H acrrttpaHTYPbI rrpH LJTeHI1l1 KypcoB TeopeTHLJeCKOro l1 
rrpHKnanHoro xapaKTepa. 

3aMeqauuSI no )J.HCCepTaU,HOHHOH pa6oTe 

1. Tipe,n:cTaBJI51eTC51 HeKoppeKTHbIM TepMHH «CeTH CB513H II51TOro l1 
rrocne,n:yIOll(HX IIOKOJieHHH», HCIIOJib3yeMbIH HpH o6o3HaLJeHHH o6neKTa 
l1CCJie)J,OBaHH51. l13,n:ecb )J,eJIO He TOJibKO B TOM, LJTO <<HyMepauH51» IIOKOJieHHH l1MeeT 



XOTb KaKOH-TO l1 Bee MeHbllIHH CMbICJI TOJlbKO .n:mi: COTOBbIX ceTeH CB5I3H, 

cpaKTHqecKH, ceTeiI .n:ocTyrra. 

PeaJibHO cylll,eCTBYJOlll,HM o6neKTOM 5IBJI5IeTC5I ceTb CB513H, HCIIOJlb3YJOill,a51 

IIIHpOKHH crreKTp TeXHOJIOf'HH «Bcex BpeMeH» l1 rrpe.n:ocTaBJI5IJOlll,a5I MHO)l(eCTBO 

pa3Hoo6pa3HhIX ycnyr. Cero.n;H5I TaKyJO ceTb MO)l(HO Ha3BaTh «CeTb II5IToro, 

rrpe.n:IIIeCTBYJOill,HX l1 rrocne.n:yJOlll,HX IIOKOJieHHH». 

2. ApxHTeKTYPhI, KOTOpbie paccMaTpHBaJOTC51 B .lJ:HCcepTaU:HH, OTHOC5ITC51 He K 

ceTH KaK TaKOBOH, a K Cl1CTeMe yrrpaBJieHH51 rrpou:eccaMH rrpe.n:ocTaBJieHH51 oco6bIX 

ycnyr, rrpe.n:rronaraJOlll,HX rrepeHOC B ceTb TeXHOJIOf'HH BHpTyaJibHOH l1 

.lJ:OIIOJIHeHHOH peaJibHOCTeiI. 0cTaeTC51 HeIIOH5ITHbIM, cne.n:yeT JIH MeH5ITb 

apXHTeKTypbI CHCTCM yrrpaBJieHH51 Tpa.n:HU:HOHHbIMH ycnyraMH, HarrpHMep, rJiaBHOH 

H3 HHX - rrepe.n;aqa ronoca. 

3. BbI3bIBaeT ·coMHeHHe MeTO.lJ:HKa, B COOTBeTCTBHH c KOTOpoiI aBTOp 

ou:eHHBaeT 3cpcpeKTHBHOCTb I1CIIOJib30BaHI15I rrpe.n:JiaraeMbIX MO)J,eJieH I1 MeTO)J,OB: 

«. . . )J,OCTHqb CHl1)1(eHH5I IIOTpe6m.1.eMOll 3HeprHH ycTpOHCTBaMH TyMaHHbIX 

BbJqHcJieHHH Ha 41 % l1 yMeHbllIHTb fl:OJIJO IIOTep5IHHblX rraKeTOB B cpe.n:HeM .n:o 34%» 

(cTp. 222); 

« ... qTo II03BOJI5IeT yMeHbllIHTb fl:OJIJO Tpa¢11Ka, IIOCTyrra10mero B 51.ll:PO ceTM, 

Ha 20%» ( CTp. 8). 

4. Ha cTp. 39 yrroMHHaeTC51 o rny6oKoi1 l1HTerpau:1111 MeTO.lJ:OB HcKyccTBeHHoro 

HHTeJIJieKTa B ceTeByJO HHcppacTpyKTYPY fl:JI5I peIIIeHH5I 3a.n;aq MOHHTOpHHra I1 

aBTOHOMH3aU:11H. Cne.n:oBano 6h1 rro5ICHHTb rny611Hy HHTerpau:1111 11 cTerreHb 

aBTOHOMH3aU:mI. 

5. Tpe6yeT 6oJihIIIero 06ocH0BaH115I Bb16op anropttTMa SCAD fl:JIH peIIIeHHH 

3a.n;aqn ITO BbI6opy MecTa pacrroJIO)l(eHH5I KOOP.lJ:HHaTopa, a He KaKoro-JI1160 11HOro 

u:eHTpOH)J,HOf'O anropttTMa ( CTp.185). 

6. B rrocne.n:HeiI rnaBe MHoro pa3 yrroMHHaeTC5I 3a.n;aqa rroBbIIIIeHH5I 

HMMepCHBHOCTH ycnynr TeJierrpHCYTCTCBI15I. 0.n:HaKO rrpH 3TOM HHr.n:e B rJiaBe HeT 

11HcpopMau:mr 0 TOM, KaK H3MepHTb 3TOT rrapaMeTp. 

7. B .n;HccepTaU:HH .n:ocTaT011Ho MHoro CT111111cT11qecKHX HeTOlfHOCTeli H 

orreqaToK. 

BhIBO)J,hl 

TipHBe.n;eHHbie BbIIIIe 3aMeqamrn He BJIH5IJOT Ha IIOJIO)l(HTeJibHYJO ou:eHKY 

.n;HccepTaU:H11 B u:enoM. ,I.(11ccepTau:110HHa5I pa6oTa BonKoBa ApTeMa H11Ko1rneB111:1a 

«Pa3pa60TKa 11 HCCJie.n;oBaHHe KO.MIIJieKca Mo.n:eneiI H MeTO.lJ:OB IIOCTpoeHH5I CeTeH 

CB51311 Ha OCHOBe TyMaHHbIX Bbl1111CJieHHH 11 rrpe.n:ocTaBJieHH5I ycnyr 

TeJierrp11cyTCTBl15I» 5IBJI5IeTC5I 3aKoHqeHHOH HayqHO-KBaJIHcpHKau:110HHOH pa60TOH. 

,I.(11ccepTaQH5I COOTBeTCTByeT cne.n:yJOlll,11M rryHKTaM rracrropTa crreQHaJibHOCTH 

2.2.15 - C11cTeMb1, ceTH H ycTpoiicTBa TeneKOMMyH11Kau:11ll: 4, 9, 10, 12 H 18. 

B .n;HccepTau:1111 peIIIeHa Hayqtta51 rrpo6neMa, 11Me10ma51 Ba)l(HOe 3HaqeHHe fl:JI5I 

OTpacnH CB51311, a HMeHHO: pa3pa6oTaH H 11CCJie.n;oBaff.KOMIIJieKC Mo.n:eneiI 11 MeTO.lJ:OB 

IIOCTpoeHH5I ceTeH CB513H Ha OCHOBe TyMaHHblX BblqHcJieHJ.fH H rrpe.n:ocTaBJieHH5I 

ycnyr TeJierrpHCYTCTBH51 B MYJibTHBCeJieHHOH rrpH HCIIOJib30BaHHH KOCTJOMOB 



TenerrpHCYTCTBH5I. ,[(HccepTaUH5I OTBeqaeT Kp11TepH5IM, H3JIO)KeHHhIM B rr. 9 
«I1oJIO)KeHH5I o rrpHcy)K,n:eHH11 y"L£eHhIX cTerreHett», yTsep)K,n:eHHoro 

rrocTaHOBJieHHeM I1pas11TeJihCTBa PoccHiicKoii <l>e,n:epauH11 OT 24 ceHT5I6p5I 201 3 
ro,n:a M~ 842 B pe,n:aKuH11 OT 25.01.2024. AsTopecpepaT a,n:eKBaTHO oTpa)KaeT 

OCHOBHOe co,n:ep)KaHHe ,n:11ccepTaUHOHHOH pa60Thl. 

,[(HccepTaUHOHHa5I pa6oTa «Pa3pa6oTKa 11 HCCJie,n:oBaHHe KOMITJieKca 

MO,n:eneil 11 MeTO)]:OB IlOCTpoeH115I ceTeH CB5!311 Ha OCHOBe TyMaHHhIX BhJqHcJieH11H 11 

rrpe,n:ocTasnemrn ycrryr Terrerrp11cyTcTB1rn» ou,eHHBaeTc5I rroJIO)K.lffeJihHO. AsTop 

,n:HccepTau1rn BonKOB ApTeM HHKorraesHq 3acrry)KHBaeT rrpHcBoemrn yqeHott 

cTerreHH ,n:oKTopa TexH11qecKHX HayK no crreu11anhHOcT11 2.2.15 - C11cTeMhI, ceTH H 

ycTpOHCTBa TeJieKOMMYHHKaUHH. 

02 ,n:eKa6p5I 2024 r. · 

Ocp11u,11arrhHbltt orrrroHeHT, 

rrpocpeccop Kacpe,n:phI «l1mpopMaUHOHHhIX c11cTeM H TexHorrorHii» <t>rEOY BrIO 

«CaHKT-I1eTep6yprCK11H rocy ,n:apCTBeHHhIH 3 OM11qecK11tt YHHBepc11TeT», 

,n:.T.H., rrpocpeccop 


