
OT3hIB OcI>HU:HAJihHOro OIIIIOHEHTA 

Ha .ri;11ccepTa1(MOHHYIO pa6oTy BoJJKOBa ApTeMa HHKOJJaeBH'1a 

«HccJJe,LJ,OBaHHe H pa3pa6oTKa MeTO,[J,OB DOCTpOeHHH uu<J>pacTpyKrypbI H 

npe,LJ,OCTaBJJeHHH ycJJyr ceTeii CBH3H ua OCHOBe TeXHOJJOrHii HCKYCCTBeuuoro 

HHTeJJJJeKTa», 

ITpe.ri;cTaBJieHHYJO Ha COMCKaHMe yqeHOH CTeITeHM KaH.ri;M.ri;aTa TeXHMqecKMX HayK ITO 

CITe1(MaJihHOCTM 2.2. 15 - «CMCTeMDI, CeTM M ycTpOHCTBa TeJieKOMMYHMKa1(MH» 

AKTyaJJbHOCTh TeMbI pa6oThI 

Pa3BMTMe HHcpoKOMMYHMKa1(MOHHhIX TexHonor11ii B HaCT05111(ee BpeM51 Haxo.ri;MTC51 

Ha :naITe BHe.ri;peHM51 ceTeii cne.ri;yIOrn;ero ( IT51TOro) ITOKOJieHM51, HHcppaCTPYKTypa, 

ITpe.ri;naraeMDie ITPMJIO)KeHM51 11 ycnyr11 KOTopoii peanM3YIOT .ri;ocTaToqHo CJIO)l(Hhie 

HayqHo-ITpHKJia.ri;Hoie 3a.ri;aq11. HaITpHMep, 6oJioIIIa51 ITJIOTHOCTh ycTpoiicTB B ceTM ITPM 

BhICOKoii: ITpoITycKHOH cIToco6HocTM 11 cBepxManDix 3a.ri;ep)l(Kax. BcITOMHMM, K ITpHMepy 

KJiacc ceTeii, oITpe.ri;eneHHDIX KaK o.ri;MH M3 Tpex «KMTOB» ceTeii CB513M IMT-2020 -

URLLC-ceTM (CBepxHa.ri;e)KHDie ceTM co cBepxMaJihIMM 3a.ri;ep)l(KaM11). 

B p51.ri;e ITocne.ri;HMX 11ccne.ri;oBaH11ii 6om OITpe.ri;eneH ecTeCTBeHHoiii, r116K11ii ITepexo.ri; 

K ceT51M CB513M 2030, r.ri;e O)KM.ri;aeTC51 ITOCTeITeHHa51 MMITJieMeHTa1(M51 URLLC-ceTeii 11 

COOTBeTCTBYIOI1(MX ycnyr. IIpH 3TOM Heo6xo.ri;MMO ITpOaHaJIM3HpOBaTo OCHOBHhie 

TeH.ri;eH1(MM B pa3BMTMM ceTeii CB513M 11 BDI.ri;eJIMTh ITp11q11HHo-cne.ri;cTBeHH01e CB513M. TaK, 

ycJIO)l(HeHMe CMCTeM yITpaBJieHM51, Tpe6oBaHM51 URLLC-ceTeii, HOBI>Ie ycnyr11 11 

0)KM.ll:aIOI1(a5IC51 OITepaTMBHOCTh B ITpHH51TMM peIIIeHMH ITO pacITpe.ri;eJieHMIO pecypcoB 

(BDiqMCJIMTeJihHhIX M ceTeBoIX), CJIO)KHOCTh M pa3BeTBJieHHOCTh pacITpe.ri;eneHHhIX 

CMCTeM o6pa6oTKM .ri;aHHhIX, ccpopMHpOBaJIO ecTeCTBeHHYIO Heo6xo.ri;MMOCTh B 

MHTeJIJieKTYaJIM3a1(MM ceTeii CB513M, B KaqecTBeHHOM ITepexo.ri;e OT «pyqHoro MJIM 

r116p11.ri;Hor0>> yITpaBJieHM51 cpa3y K «MHTeJIJieKTYaJihHOMy». ,[.(aHHhIH cpaKT 

ITO.ll:TBep)K.ri;aeTC51 pOCTOM ITy6JIMKa1(MH KaK Me)K.ri;yHapo.ri;Horo, TaK M Ha1(MOHaJihHOro 

ypoBH51, OTKpoITMeM MCCJie.ri;oBaTeJihCKMX 1(eHTpOB M Jia6opaTOpHH, TeMaTMKOH 

ITpOBO.ll:MMhIX KOHcpepeH1(MH M Me)K.ri;yHapo.ri;HoIX KOHKypcoB. 0)KM.ll:aeTC51, qTo 

MHTerpa1(M51 TeXHOJIOrMH MCKYCCTBeHHOro MHTeJIJieKTa IT03BOJIMT pa3peIIIMTh Te 
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6ap:r:.epnl M CJIO)l(HOCTM, c KOTOpnIMM CTOJIKHYJIOCI:. HaycIHO-TeXHttqecKoe coo6:w:ecTBO B 

o6JiaCTM pa3BMTH.SI ceTeli CB513ll M RX ycJiyr. B CB513M c BbIIIIeCKa3aHHI:.IM, TeMa 

,n;nccepTaIJ;MOHHOM pa60TI:.I, HanpaBJieHHa51 Ha MCCJie,n;omiHtte M pa3pa60TKY MeTO,ll;OB 

IIOCTpoeHM51 HHCppacTpyKTYPDI M npe,n;ocTaBJieHM51 ycJiyr ceTeli CB513M Ha OCHOBe 

TeXHOJIOrttli MCKYCCTBeHHOro MHTeJIJieKTa, 51BJI51eTC51 oqeHI:. aKryaJibHOU. 

CTeneub o6ocuoaauuocTu uayquhlx noJiomeuuu, Bhrno.z:i;oa H peKoMeu.z:i;au,Hii, 

c<l>0pMyJiuposaHHbIX B ,ll;HCcepTau,uu, ux .ll;OCTOBepuocTb H uayquaH HOBU3Ha 

06ocHOBaHHOCTb HayqHI:.IX pe3yJI:r:.TaTOB, IIOJiyqeHHI:.IX B ,n;nccepTau;nn, CJie,n;yeT M3 

MCIIOJII:.30BaHM51 a,n;eKBaTHI:.IX MaTeMaTnqecKMX MeTO,ll;OB, KOTOpnie npe,n;cTaBJI51IOT 

co6oli Jitt6o KJiaccnqecKtte MeTO,ll;bl MCKYCCTBeHHI:.IX HelipOHHI:.IX ceTeli, B TOM qncJie 

rn6pn,n;H:r:.1x, Jitt6o MeTo,n;:r:.1 MHoronapaMeTpnqecKoro KoppeJI51D;MOHHoro aHaJitt3a, Jitt6o 

,ll;OCTaToqHo IIIHpOKO M3BeCTHI:.Ie MeTO,ll;bI KJiaCTeptt3au;nn M IIOMCKa rJI06aJII:.HOro 

MaKCttMyMa. c IIOMO:W:I:.IO MeTO,ll;OB HaTypHoro M MMMTau;ttoHHOro MO)];eJittpoBaHM51 

npoBepeHa cnpaBe,ll;JIMBOCTb TeopeTnqecKMX BI:.IBO,ll;OB ,n;nccepTaIJ;MOHHOH pa60TI:.I. 

CTOMT OTMeTttT:r:., qTo npnMeH51eM:r:.Ie aBTopoM ycJIOBM51 peann3yeMOCTM npe,n;JiaraeMDIX 

peIIIeHMH OTBeqaIOT cptt3nqecKOMY CMI:.ICJIY peIIIaeMI:.IX 3a,n;aq, 

HoBtt3Ha n ,n;ocToBepHocT:r:. IIOJifteHHDIX pe3yJI:r:.TaTOB 

HoB:r:.Ie pe3yJI:r:.TaTDI, noJiyqeHHI:.Ie B pa6oTe: 

1. ):(JI51 peIIIeHtt51 3a,n;aqn n,n;eHTttcpnKau;nn TpacpnKa ycJiyr B ceT51X CB513tt II51Toro n 

IIOCJie,n;yIO:W:MX IIOKOJieHttll, IIOCTpoeHHI:.IX Ha OCHOBe TeXHOJIOrttn TiporpaMMHO­

KOHqmrypnpyeMI:.IX ceTeli, pa3pa6oTaH MeTO,ll;, MCIIOJII:.3YIO:W:MH MeTa,n;aHHDie, 

CTPYKTypa KOTOpnIX cpopMttpyeTC51 Ha OCHOBe npe,n;ocTaBJI51eMDIX ,n;aHHI:.IX c 

KOMMyTaTopoB Ha KOHTpOJIJiep M nepe,n;aeTC51 TIO 3anpocy cJiy)l(e6HDIX npttJIO)l(eHMH. 

Tiptt '.HOM CJiy)l(e6HI:.Ie npttJIO)l(eHM51 3anpaIIIttBaIOT ,n;aHHI:.Ie qepe3 ceBepHDIH 

nporpaMMHI:.Ill MHTepcpelic KOHTpOJIJiepa TiporpaMMHO-KOHcpttrypnpyeMOH ceTM. 

):(aHHI:.Ill MeTO,ll; II03BOJI51eT MCKJIIOqMTb BHeceHtte ,ll;OIIOJIHMTeJII:.HbIX 3a,n;ep)l(eK npn 

peIIIeHMM 3a,n;aqn n,n;eHTttcpttKau;nn TpacpttKa, TaK KaK npe,n;JIO:>KeHHI:.Ill MeTO,ll; 

peann3yeTC5I Ha ypoBHe npttJIO)l(eHnli ceTtt, a He Ha ypoBHe nepe,n;aqn ,n;aHHDIX. 
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2. )l;m1 11Jiam1posaHID1 cen1 CB51311 BhICOKoii ITJIOTHOCT11 rrpe,ri:JimKeHhl CTPYKTypa 

B3al1MO,ri:eiicTBl151 TyMaHHhIX 11 rpaHUCIHhIX Bb1q11cJieH11ii, B KOTOpoii rrpe,n:JIO)J(eHa 

peaJI113aQ1151 ycJiyr Ha OCHOBe M11KpocepB11CHOM apx11TeKTYPhI rrporpaMMHOro 

o6ecrreqeHl151, qTo 1103BOJil1T 11CI10Jih30BaTh ycTpOMCTBa c MeHbIIIl1Ml1 pecypcaMl1 11 

6epe)J(Jil1BO 11CI10Jib30BaTh 11MeIOI.IJ;l1MC51 Bb1q11cJI11TeJibHbIM 11 ceTeBOM 110TeHQ11aJI 

11HcppacTpyKTypoI. 

3. B paMKax rrpe,ri:JIO)J(eHHoii CTPYKTYPI>I, yrroM51HyToii B rr.2, pa3pa6oTaH MeTo,ri: 

B3al1MO,ri:eiicTBl151 TyMaHHhIX 11 rpaH11qHhIX Bb1q11cJieH11ii, 06ecrreq11saIOI.IJ;l1M 

cpyHKIJ;l10H11pOBaH11e M11KpocepB11CHOM apx11TeKTYPhI ycJiyr c B03MO)J(HOCTbIO )J(l1BOM 

Ml1rpau;1111, 1103BOJI51IOI.IJ;l1M yMeHbIIIl1Tb BpeM51 BbII10JIHeHl151 cpyHKIJ;l111 Ml1Kpoceps11ca 

rryTeM pau;110HaJII>Horo BI>I6opa ycTpoiicTBa TyMaHHhIX Bhlq11cJieH11ii. 

4. )l;JI51 u;eJI11 rroBhIIIIeH115I ycToiiq11socT11 yrrpaBJI51IOI.IJ;l1X c11cTeM B SDN-ceT51X 

pa3pa6oTaH MeTo,ri: rrporH0311pOBaHl151 Harpy3Kl1 Ha KOHTpOJIJiepbI I1porpaMMHO­

KOHcp11ryp11pyeMbIX ceTeii, 1103BOJI51IOI.IJ;11M 11CKJIIOql1Tb 3aBl1Cl1MOCTh rrporpaMMHOro 

06ecrreqeH115I MOH11Top11Hra OT oco6eHHOCTeii AIIK rrpo113so,ri:11TeJieii. 

Ha OCHOBaHl111 BhIIlOJIHeHHhIX aBTOpOM 11CCJie,ri:oBaHl1M rrpe,ri:cTaBJieHHYJO pa6oTy 

MO)J(HO oxapaKTep1130BaTb KaK co,ri:ep)l(aI.IJ;yIO o6ocHOBaHHbie TeXH11qecK11e peIIIeHl151, 

BHe,ri:peH11e KOTOpbIX BHOCl1T BKJia,ri: B pa3Bl1Tl1e TeXHl1Kl1 Cl1CTeM CB51311. 

Ha;niHa51 ueHHOCTh ,ri:11ccepTau;110HHoii pa6oTI>I 3aKJIIOqaeTC51 B pa3pa6oTaHHhIX 

HOBhIX rro,ri:xo,ri:ax B 3a,ri:aqax 11,ri:eHT11cp11Kau;1111 Tpacp11Ka B rrporpaMMHO­

KOHqrnryp11pyeMhIX ceT51X, pacrrpe,ri:eJieHl151 Bb1q11cJieHl1M 11 rrporH0311pOBaHl151 pocTa 

Harpy3Kl1 Ha KOHTpOJIJiepI>I SDN. )l;aHHI>Ie rro,ri:xo,ri:I>I 11c110JII>3YIOT, OTJI11qaIOr.u;11ec51 OT 

cyr.u;ecTBYIOI.IJ;l1X, B03MO)J(HOCTl1 rrporpaMM11pyeMOCTl1 11HcppaCTPYKTYPI>I, 

BTopocTerreHHhle ,ri:aHHI>Ie (Harrp11Mep, CTPYKTypa MeTa,ri:aHHhIX, cpopM11pyeMa5I Ha 

ocHoBe cqeTq11KoB Ka)J(,ri:oii 113 3a1111c11 Ta6JI11u; OpenFlow), B03MO)J(HOCTl1 rJiy6oKoii 

l1HTerpau;1111 C M11KpocepB11CHOM apx11TeKTypoI ITO ycJiyr 11 11HcppacTpyKTypoI, a TaK)J(e 

cepB11CHbIM rro,ri:xo,ri:, qTo 1103BOJI51eT pa3peIIIl1Tb rrpo6JieMy BHeceHl151 3a,ri:ep)J(eK B 

3a,ri:aqax pacrro3HaBaHl151 Tpacp11Ka, rrpo6JieMy 3as11c11MOCTl1 OT AIIK rrpo113so,ri:11TeJI5I 
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ITPH ITporH03HpoBaHHH Harpy3KH Ha yITpaBmnoIIJ;yro CHCTeMy SDN, a TaK>Ke ITpo6neMy 

pOCTa CITpoca cepBHCOB ITPH )].OCTaTO"lJHO )KeCTKHX Tpe6oBaHH5IX K HOBbIM THITaM ycnyr. 

TeopeTuqecKaH u npaKTuqecKaH u,eHHOCTb pa6oThI 

IlpaKTH"lJeCKa51 3Ha"lJHMOCTb COCTOHT B TOM, "lJTO ITOJiyqeHHbie B )].HCCepTaQHOHHOM 

pa6oTe pe3yJibTaTbI HCITOJib30BaHbI B <I>rYIT Hl1l1P ITPH BbIIIOJIHeHHH 

rocy.n:apCTBeHHbIX KOHTpaKTOB ITO Hay"lJHO-TeXHH"lJeCKOMY H MeTO)].H"lJeCKOMY 

o6ecITe"lJeHHIO BbIIIOJIHeHH51 MHHHCTepCTBOM umppoBoro pa3BHTH51, CB513H H MaCCOBbIX 

KOMMYHHKan;Hli cpyHKUHM A.n:MHHHCTpan;HH CB513H PoccHlicKoli <l>e.n:epan;HH B CeKTope 

cTatt.n:apTH3aUHH :rneKTpocB513H Me)K.n:yttapo.n:ttoro CoI03a 3neKTpocB513H (MC3-T) B 

pa6oTax ITO pa3pa60TKe Me)K.n:yttapO)].HbIX peKOMeH)].aQHM )].JI51 ceTeli CB513H II5ITOro H 

ITOCJie)].yroIIJ;HX ITOKOJieHHM c yqeTOM TeXHOJIOrHM HCKYCCTBeHHOro HHTeJIJieKTa, a 

TaK)Ke B CaHKT-IleTep6yprcKOM rocy.n:apcTBeHHOM YHHBepCHTeTe 

TeneKOMMYHHKan;Hli HM. ITpocp. M.A. EoHq-EpyeBH"lJa (Cll6rYT) ITPH ITpoBe.n:eHHH 

ITpaKTH"lJeCKHX 3aH5ITHM H "lJTeHHH neKQHM ITO )].HCUHITJIHHaM "I1ttTeptteT BeIIJ;eli H 

CaMoopraHH3yroI.U;HeC51 ceTH"' "I1cKyccTBeHHbIM HHTeJIJieKT B ceT51X H CHCTeMax CB513H
11

' 

"I1HTepHeT BeIIJ;eli"' "CHcTeMbI, ceTH H ycTpOHCTBa TeJieKOMMYHHKaQHM
11

• 

Anpo6au,uH ~uccepTau,uu u ny6JIHKau,uu 

MaTepHaJihI, orpa)KaIOIIJ;He ocHOBHhie pe3yJibTaTbI .n:HccepTaUHOHHoli pa6oThI, 

oITy6JIHKOBaHbI B orpacJieBbIX )Kypttanax, c6opHHKax TPY.ll.OB KottcpepeHQHM. Bcero 

OITy6JIHKOBaHO 8 Hay"lJHbIX pa6oT, H3 HHX 4 CTaTbH B H3)].aHH51X, peKOMeH)].OBaHHbIX 

BAK MHHHCTepcTBa HayKH H BbICIIIero o6pa3oBaHH51, 2 cTaTbH B H3)].aHH51X, 

HH)].eKCHpyeMbIX B . Me)K)].yHapo)].HbIX 6a3ax .n:aHHbIX, 2 - B .n:pyrHX H3,ll;aHH5IX H 

MaTepHanax Hay"lJHbIX KOHcpepeHQHM. 

Ou,eHKa CTPYKTYPhI, co~ep~aHUH u o<l>opMJieHnH ~uccepTau,uu 

,II:HccepTaQH51 COCTOHT H3 BBe)].eHH51, qeTbipex rJiaB c BbIBO)].aMH ITO Ka)K,ll;OM H3 HHX, 

3aKJIIO"lJeHH51, CITHCKa JIHTepaTypbI H 3 (Tpex) ITPHJIO)KeHHM. 

Bo BBe.n:eHHH o6ocHOBbIBaeTc51 aKTYaJibHOCTb TeMbI ;::i:HccepTaUHH, ITpHBO)].HTC51 
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Haycrna51 HOBH3Ha pe3yJII>TaTOB H HX rrpaKTUC:leCKa51 n;eHHOCTb, IIOJIO)l(eHH51, BbIHOCHMbie 

Ha 3a:lll;HTY. 

IIepBa51 rJiaBa COJJ:ep)l(HT aHaJIH3 OCHOBHbIX HarrpaBJieHHH pa3BHTH.51 ceTeH CB513H H B 

TOM ~rncne rrpHBOJJ:HTC.51 aHaJIH3 CTaTyca Me)l(JJ:yHapOJJ:HOH CTaHJJ:apTH3aIJ;HH TeXHOJIOrHH 

HCKYCCTBeHHoro HHTeJIJieKTa B ceT.51X CB513H, 3JJ:eCb cpopMyJIHpyIOTC51 n;eJIH H 3aJJ:aqH 

JJ:HCcepTan;HOHHOro HCCJieJJ:OBaHH51. IIpHBOJJ:HTC51 HCCJieJJ:OBaHHe MeTOJJ:OB MOHHTOpHHra 

H yrrpaBJieHH.51 TpacpHKOM Ha OCHOBe TeXHOJIOrHH MaIIIMHHOro o6yqeHM51 H bOJibIIIMX 

JJ:aHHbIX. 

Bo BTopoii rnaBe paccMOTPeHa B03MO)l(HOCTb rrporpaMMMpyeMOCTM IIporpaMMHO­

KOHcpMrypMpyeMhIX ceTeii M cpyHKIJ;MOHaJibHbie B03MO)l(HOCTM rrpoTOKOJia OpenFlow. 

Enrna orrpeJJ:eJieHa 3aJJ:aqa MJJ:eHTHcpMKan;MM TpacpMKa ycnyr B ceT51X CB.513M M 

rrpeJJ:JIO)l(eHO peIIIeHHe B KaqecTBe MeTOJJ:a, HCIIOJib3YIOrn:ero MeTaJJ:aHHbie IIOTOKOB Ha 

ypoBHe rrepeJJ:aqM JJ:aHHbIX, cepBMCHOH MOJJ:eJIH paCIIOJIO)l(eHM51 CMCTeMbl M 

MCKYCCTBeHHYIO HeHpOHHY.fO CeTb. 

B TpeTbeH rnaBe rrpMBeJJ:eHo MccneJJ:OBaHMe M orrpeJJ:eJieHa Heo6XOJJ:MMOCTb 

rrepexoJJ:a K JJ:en;eHTpaJIH3aIJ;MM o6naqHbIX BbiqMcneHHH. Pa3pa6oTaHhI M rrpeJJ:JIO)l(eHhI 

CTPYKTypa M MeTOJJ: B3aMMOJJ:eiicTBH.51 TyMaHHbIX M rpaHMqHbIX BbiqHcrreHMH c 

IIOJJ:JJ:ep)l(KOH MMKpocepBMCHOH apxMTeKTYPI>I ycrryr. IIpeJJ:JIO)l(eHHbIH MeTOJJ: 

B3aMMOJJ:eHCTBM51 TyMaHHbIX M rpaHMqHblX BblqHCJieHMH, o6ecrreqMBaIOrn;MH 

cpyHKIJ;MOHMpOBaHMe MMKpocepBMCHOH apxMTeKTYPbl ycrryr c B03MO)l(HOCTbIO )l(MBOH 

MMrpan;HM, II03BOJI.5IeT yMeHblIIMTb BpeM51 BbIIIOJIHeHH.51 cpyHKIJ;MM MMKpocepBMCa rryTeM 

pan;HoHaJihHoro Bb16opa ycTpoiicTBa TyMaHHbIX BbiqMcneHMH. 

B qeTBepTOH rnaBe paccMoTpeHa rrpo6rreMa MOHHTopMHra KOHTPOJirrepoB 

IIporpaMMHO-KoHcpttrypMpyeMbIX ceTeii. IIpeJJ:JIO)l(eH MeTOJJ: rrporH03HpoBaHH51 

Harpy3KH Ha KOHTPOJirrepb1 Ha ocHoBe TexHorrorMii MaIIIMHHoro o6yqeHH51. IIpM :noM, 

rrpoBeJJ:eHO JJ:OIIOJIHMTeJibHOe HCCJieJJ:OBaHHe, IIOJJ:TBep)l(JJ:aIOrn;ee BbIJJ:BMHYTYIO 

rHIIOTe3y 0 B03MO)l(HOM JJ:HCTaHIJ;MOHHOM MOHHTOpMHre Ha OCHOBe KOCBeHHblX JJ:aHHblX 

(aKTHBHOCTM IIOCTyrraeMblX CJiy)l(e6HbIX IIOTOKOB OpenFlow) qepe3 rrpoBeJJ:eHMe 

MHOrorrapaMeTpMqecKoro KoppeJI51IJ;HOHHOro aHaJIH3a JJ:aHHbIX pa3BepHyToro CTeHJJ:a. 
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,ll;11ccepTau;110HHa5I pa6oTa BbirJI5I.D,HT KaK JIOfHqHo cqJOpMHpoBaHHOe H 

3aBeprneHHOe HayqHoe HCCJie.n,oBaHHe. ABTOpecpepaT npaBHJibHO orpa)l(aeT OCHOBHOH 

MaTepHan .n,11ccepTau;110HHOH pa60Tbl. 

3aMeqanHH no .r.HccepTau:Honuoii pa6oTe 

1) CTp.92. ABTopoM He yToqH5IeTC5I npHHU:HII Bbl6opa HCIIOJII>3yeMoro Kon11qecTBa 

HeiipoHoB BO BJIO)l(eHHblX CJI05IX HBC. 

2) CTp.11. ,ll;n5I anpo6au;1111 npe.n,JIO)l(eHHI>IX MeTo.n,oB, aBTop onpe.n,eJI5IeT 

HCIIOJII>3yeMI>Ie HHcrpyMeHTbl, TaKHe KaK Python BepCHH 2. 7' 3 .4, HO He yToqH5J:eT 

o6ocHOBaHHe BbI6opa HMeHHO .n,aHHOfO HHCTpyMeHTa. 

3) B TeKCTe aBTOp roBopHT 06 11cnoJII>30BaHHH «cTaH.n,apTHblX» nporpaMMHblX 

HHTepcpeiicoB (ttanp11Mep, cTp. 25). IIp11 3TOM aBTop He yToqH5IeT, qTo nepe.n,aBaeMI>Ie 

CTPYKTYPI>I .n,aHHblX 11 nor11Ka pa6oTbl ceBepHoro API KOHrponnepa He peryn11pyroTc5I 

cTaH.n,apTH3HPYIOW:HMH opraHaMH, a onpe.n,eJI5IIOTC5I pa3pa60Tq11KaM11. Ho npH 3TOM 

11cnoJII>3YIOTC5I cTaH.n,apTHI>Ie HHCTpyMeHTbl .D,JI5I pean113au;1111 .n,aHHoro API, Hanp11Mep, 

REST APL 

4) IIo TeKcTy HMeIOTC5I CTHJIHCT11qecK11e 3aMeqaHH5I, oneqaTKH, a TaK)l(e 

HeKoppeKTHOe ocpopMJieHHe TeKCTa, HaIIpHMep cpopMyJI. 

5) CTp. 79. ABTop He npHBO.D,HT 06ocH0BaH11e Bbl6opa KOJII>QeBoii Tononor1111 .D,JI5I 

SDN na6opaTopHoro cTeH.n,a. 

6) CTp. 96. Ifa TeKCTa .n,11ccepTau;1111 He 5ICHO, KaKHM o6pa3oM .n,aHHble .n,11arpaMMbl, 

IIOKa3aHHOH Ha p11cyHKe 2.5 .4.1, CB5I3aHHbI c .D,JIHHaMH IIaKeTOB, KOTOpbie npeBaJIHPYIOT 

B TOM HJIH HHOM KJiacTepe pacnpe.n,eneHH5I ToqeK. 

0TMeqeHHble He.D,OCTaTKH He 5IBJI5IIOTC5I IIpHHQHIIHaJibHbIMH H He CHH)l(aIOT o6ru:yro 

IIOJIO)l(HTeJII>HYJO ou;eHKY npe.n,cTaBJieHHoii pa6oTI>I. ,ll;11ccepTan;11IO A.H. BonKoBa 

MO)l(HO paccMaTpHBaTb KaK 3aKoHqeHHYIO HayqHo-Hccne.n,oBaTeJII>CKYIO pa6oTy. 

BhIBo.r.hl H 3aKJnoqenHe 

Ha ocHoBaHHH BI>IIIIeH3JIO)l(eHHoro MO)l(HO 3aKJIIOqHTI>, qTo npe.n,cTaBJieHHa5I 

.n,11ccepTau;1151 BonKoBa ApTeMa H11KonaeB11qa «I1ccne.n,0BaH11e 11 pa3pa6oTKa MeTo.n,oB 
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IIOCTpoemrn: HH<ppacTpyKTyp:oI H rrpe.IJ;OCTaBJieHH.H ycrryr ceTeH CB.H3H Ha OCHOBe 

TeXHOJIOrHH HCKYCCTBeHHoro HHTerrrreKTa» .HBJI.HeTC.H 3aKoHqeHHOH HayqHo­

KBarrmpHKaQHOHHOH pa60TOH, CO.IJ;ep)KHT HOB:Oie opHrHHaJI:OH:Oie HayqHDie pe3yrr:oTaT:OI. 

,[(HccepTaQH.H IIOJIHOCT:OIO COOTBeTCTByeT KpHTepH.HM ycTaHOBJieHH:OIM «IlOJIO)KeHHeM 

o rrop.H.IJ;Ke rrpttcy)K.IJ;eHH51 yqeH:oix cTerreHe:i:J:», rr. 9 (B pe.IJ;. IIocTaHOBJieHH.H 

IIpaBHTerr:ocTBa P<l> OT 21.04.2016 N 335), rrpe.IJ;o.HBJI.HeM:oIM K .IJ;HccepTaQH51M Ha 

COHCKaHHe yqeHOH CTerreHH KaH,IJ;H,IJ;aTa HayK no crreQHaJI:OHOCTH 2.2.15 - «CHCTeM:OI, 

ceTH H ycTpo:H:cTBa TerreKOMMYHHKaU:HH», a ee aBTop, BorrKOB ApTeM HttKorraeBHq, 

3acJiy)KHBaeT rrpHCBOeHH.H eMy yqeHOH CTerreHH KaH,IJ;H,IJ;aTa TeXHHqecKHX HayK no 3TOH 

crreu:ttarr:OHOCTH. 

Oqrnu:ttarr:OHDIH orrrroHeHT: 

.IJ;OU:eHT Kacpe.IJ;p:OI HHcpopMaU:HOHHOH 6e3orraCHOCTH 

<I>rEOY BO «IloBOJI)KCKHH rocy.IJ;apcTBeHH:o1:H: 

YHHBepCHTeT TerreKOMMYHHKaQHH H HHcpopMaTHKH» 

(<I>rEOY BO IIrYTM), 

K.T.H., .IJ;OU:eHT _/?irn--______ MapttHa AHaTorr:oeBHa EypaHoBa 

25. 11. 2021 r. 

<PfEOY BO ymrnepcttTeT TeJieKOMMYHHKaU:HH H 
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