
OT3hIB 

oqrn:uHaJihHOro OIIIIC>HeHTa Ha ,LIJ1CCepTau1no r op6aqeso:H Jlio60BM CepreeBHhI 

«Hccne,z::i:oBaHHe xapaKTepHCTl1K TpaqmKa 11 KaqecTBa o6cny:>KHBaHl15l ,l1,Jl5l po60TOB­

MaHMIIYJI5ITOpOB B ceT5IX CB5l3H c ynhTpaMaJihIMH 3a,z::i:ep)l(KaM11», 

rrpe,z::i:cTaBJieHHYIO Ha COHCKaHHe yqeHOll CTerreHH KaH,l1,11,LJ,aTa TeXHWieCKl1X HayK 

no crreu11anbHOCTH 2.2.15 - «C11cTeMhl, cenI 11 ycTpOMCTBa TeJieKOMMYHl1Kau11i1». 

AKTyaJihHOCTh TeMhl .LJ:nccepTaQHH 

B HaCT05IIUee BpeM5I CTaHOBMTC5I Bee 6onee IIOH5ITHO, qTo rrepexo ,z::i: OT CeTeH: CB5I3H 

II5ITOro IIOKOJiemrn K ceT5IM CB5I311 rnecToro TIOKOJieHl15I y)l(e 6JIM)l(e, q eM 3TO Ka3aJIOCh 

paHee. 0.D,Ha 113 npwrnH 3TOro CB5I3aHa c HeB03MO)l(HOCThIO ceTett CB5I3H II5ITOro B 

rronHo:H: Mepe Y.IJ:OBJieTBOp11Th Tpe6osaHHe K o6ecrreqeHHIO ynhTpaM aJihIX 3a.IJ:ep)l(eK, 

Heo6XO.IJ:HMhIX ,Il;JI5I ll111pOKOMacruTa6Horo BHe)];peHl15I ycnyr TeJienp11c yTCTBH5I. 

B TO)l(e speM.sI, ycnyrn TenenpncyTCTBl15I, c O.D,HOH cTopoHhI, 0)£(11.IJ:aeMhI 

TIOJlh30BaTeJI5IMH, c .IJ:pyro:ll CTOpOHhI, BO MHOrOM orrpe.D,eJI5IIOT B03M0)1(HOCTH C'eTeH 

6y,rryrn:ero .D,mI Maccosoro BHe,Il;peHH.sI po6oToTeXHHKl1. A TaKa.sI B03MmKHOCTh 

rro,LI,pa3yMesaeT, KpoMe MHororo .z::i:pyroro, 11 pau110HaJihHoe 11crroJih30BaHne pecypcos 

cenr ,ll,JI5I 06cJiy)l(11BaHH5I HOBOro THIIa rrp11KJI3,Il;HbIX npoueccoB (po60TOB) c Tpe6yeMhIM 

KaqecTBOM o6cJiy)Kl1Bamrn. I1JiaHHpOBaHHe TaKl1X ceTeli rrpe,Il;IIOJiaraeT 3HaH11e 

TpaqmKa, KOTOphIH 6y,LJ,yT reHepHpOBaTh 3Tl1 HOBhie IIOJih30BaTeJIH. 

3HaHH5I B o6naCTl1 TpaqrnKa H xapaKTepHCTHK KaqecTBa 06c Jiy)l(11BaHl15I ,Il;JI5I 

po6010B np11 11x s3a11Mo,LJ,ei1:cTs1111 c ceT5IMl1 cs.s1311 rrpaKTW:IeCKH oTcyTcTBYIOT. 

EcTeCTBeHHO, 1:JTO TeMa .D,11ccepTau110HHOH pa6oThI, HarrpasneHHa5I Ha 11ccne.IJ:OBaHHe 

xapaKTepHCTl1K TpaqrnKa 11 KaqecTBa 06cJiy)l(11BaHH5I )];JI5I po6oTOB-MaHHTIYJI5ITOpOB B 

cer.s1x CB5I311 c ynhTpaManhIM11· 3a.IJ:ep)KKaM11, 6e3ycnoBHO, aKTyaJihHa. 

Co.LJ:ep:tKauue pa6oThl 

,[(11ccepTaUl15I COCTOl1T 113 BBe)];eHH5I, lJeTblp~x rnaB, 3aKnIOqeHH5I, CTil1CKa 

COKpaiueHHH 11 ycJIOBHblX o603HaqeHl1H, CTIHCKa HCTIOJib3yeMhIX rrepeMeHHhIX, CIIl1CKa 

HCIIOJib30BaHHbIX 11CT01:JHl1KOB 11 .UBYX rrpHJIO)l(eHHM. IloJIHbIH o6'heM .IJ:l1CCepTau1111 



cocTaBJrn:eT 144 cTpaHHUhI. Pa6oTa conep)J(HT 58 pttcyHKOB, 13 Ta6JIHU. Crrn:coK 

muepaTyphI conep)J(HT 83 11cT01IHHKa. 

Hosu1ua uay11uhlx noJio~euuii, Bhrno;:i:os u peKoMeu.uau.uii. TeopeTu11ecKaH u 

npaKTHl.leCKaH U,eHHOCTh .unccepTaU,HOHHOH pa60Thl 

Hayqtta.sr HOBI13Ha n11ccepTaum1 Jbo60B11 CepreeBHhI fop6al.feBoil onpeneJI.sreTc.sr 

y)J(e ca:MOM TeMaTH:KOM pa60Tbl - HCCJie)lOBaHHeM xapaKTepHCTHK TpaqmKa H Kal.feCTBa 

o6cJiy)J(HBaHI15I ,LJ;JI5I po6oTOB-Mammyn.srTopoB B ceT.sIX CB513H c ynhTpaMaJihIM H 

3anep)J(KaMH. 

KoHKpeTHbie pe3yJI.DTaTbl, o6Jia,n;aIOrn:He ttayqHOM HOBH3HOH, COCT05IT B 

crre.IIyIOrneM: 

- Tipe,n;JIO)J(eHa MO)leJibHa.sr ceTb nn.sr HCCJie)lOBaHmI ycJiyr TeJieIIpHCYTCTBJUI, 

KOTopa51 OTJIJ1qaeTC51 OT Tl1IIOBbIX MO,LJ;eJibHbIX ceTeM MO,LJ;YJibHblM IIOCTpoemfeM, q To 

II03BOJUieT ,J,Of10JIH51Th 11 l13MeH5lTb ee, OCHOBbIBa.srcb Ha )la.JlbHeHWHX pe3yJihTaTax 

11cc11enoBaH11il cen1 11 ycJiyr 2030. 

- B OTJII1l.fl111 OT l13BeCTHhIX Tpe60B3Hl1M CTaH,napTOB Me)J(,n;yttapo,n;HhIX 

opraHH:3aUI1M 3KCnep11MeHTa.JlbHhIM nyTeM Ha MO,LJ;eJihHOM c eTH onpe,neJieHO 

npe,neJibHOe 3Ha"Y.eHJ1e paCCT051Hl151 B 115 KM, Ha KOTOpOM Ha6JIIO,LJ;aeTC51 ycTOMl.fHBOe 

cpyHKUHOHHpOBaHHe po6oTa-MaHHIIYJUITOpa ,UJI51 IIpHJIO)J(eHH:M BaKyyMHOro 3axBaTa, 

MexaHw1ecKoro 3axBaTa 11 l.fepl.feHI151 B cen1 CB513H o6ruero rroJih30BaHH5I. 

- B OTJ)11q11H OT H3BeCTHhIX pe3yJibTaToB onpeneneH.DI xapaKTep 11cTttKtt Tpaqm:Ka 

(KOJIHl.feCTBO naKeTOB/c, cpe,n;Hl1M pa3Mep rraKeTa B 6aif'fax J1 CKOpOCTb nepe,n;aYH 

naHHblX B 6HT/c ), IIOCTyrraIOruero Ha ceTh CB513l1 o6ruero IIOJib30BaHH51 OT po60TOB­

MaHHTIYJI5ITOpOB ,LJ;JI51 rrpHJIO)J(eHHM BaKyyMHOro 3axBaTa, MeXaHI11.feCKoro 3aXBaTa l1 

11epl.feHH5I rrpH HCIIOJib30BaHHH cyruecTBYIOIUero rrpoTOKOJia c HaKorrneHHeM KOMaH,n; B 

6ycpepe KJrneHTa. 

- Pa3pa6oTaH MeTon ynpasJieHtt.sr rrapaMeTpaM11 o6MeHa H rrpoTOKOJI 

np11KJia,nHoro ypoBH51 .llJI5I po60TOB-MaH11nyn.srTopoB, KOTOpbIH B OTJIHl.fHH OT 

cyruecTByIOIUHX MeTO,LJ;OB l1 npoTOKOJJOB nn.sr yrrpaBJieHmI po6oTaMH no ceTM CB5I3H 

o6w:ero IIOJib'30BaHH51 HCIIOJI.D3yeT nepe,nal.fy cepHH KOMaH,n, q11cno KOTOpblX 



OI1Tl1Ml13I1pOBaHO ITO 3cpcpeKTI1BHOCTI1 l1CI10JJh30BamuI KaHaJJa CB51311, qTo I103BOJrneT 

ITOBhICHTh 3cpcpeKTI1BHOCTb l1CIIOJib30BaHH51 ceTeBbIX pecypcoB (KaHaJJa), Harrp11Mep, 

rrpI1 Bep051THOCTH orrrn:6K11 BbIIIOJJHeHJUI KOMaH)l,bI po60TOM 0,001 Ha Ben11q1rny 6oJJee 

qeM 74%. BeJJ11q11Ha BbI11Tpbillia IIOBbilliaeTC51 c poCTOM Ollil16KH BbIIIOJIHeHl15I KOMaH)l,. 

Teopeni:qecKa5.l 3Haq11MOCTb pa60ThI COCTOHT, rrpe:>K)l,e BCero, B caMOM npe,ll,MeTe 

HCCJie)l,OBaHH5I - xapaKTepHCTHKax TpaqrnKa 11 KaqecTBa o6cny)J(l1BaHH5I )l,JJ51 po6oTOB­

MaHMIIYJI5.lTOpOB B ceT51X CB5I311 c ynhTpaMaJJbIMH 3a,ll,ep)J(KaMH. IToJJyqeHHbre 

x·apaKT~pI1CTI1Kl1 Tpaci)11Ka, ITOCTyrraIOliiero Ha ceTb CB513H 06liiero ITOJib30BaHI15I OT 

po6oTOB-MaHHITYJI51TOpOB )l,JI51 rrpHJIO)J(eHI1M BaKyyMHOro 3aXBaTa, Mexam1qecKoro 

3aXBaTa H qepqeHH51 rrpI1 HCITOJih30BaHHH cyliieCTBYIOliiero rrpoTOKOJia c HaKOIIJieHI1eM 

KOMaH)l, B 6ycpepe KJIHeHTa H BHOBb pa3pa6oTaHHOfO MeTO)l,a c I1CIIOJJh30BaHI-IeM 

rrepe,ll,aq11 cepI1H KOMaH)l, paCllII1p51IOT cyliieCTBYIOliIHe 3HaHH5.l B o6JJaCTI1 TeOpI1I1 

TeJJeTpacp11Ka. CaMOCTOHTenhHYIO TeopeTH Y.ecKy10 3HaL£HMOCTh 11MeIOT pe3yJJh TaThI, 

nonyqeHHbie 3KcnepHMeHTaJibHhIM rryTeM Ha MO,ll,eJibHOH ceTl1, B OTHOllieHHI1 

rrpe,ll,eJJbHOfO paCCTO.sIHirn )l,JJ51 ycToi1:q11Boro cpyHKUJ10HHpOBaHl151 po60TOB­

MaH11rrynHTOpOB rrptt B3aHMO)l,eMCTBHH c C~TblO CB5I3l1 06lllero IlOJih30 BaHH51. 

ITpaKTwiecKa51 3Haq11MOCTh ,ll,HccepTaIJ,ttOHHoi1 pa6oTbI cocTOHT B B03MO:>KHOCTH 

HCIIOJib30BaHH51 pe3yJJhTaTOB pa60TbI )l,JI51 rrnaHHpoBaHH.sI ceTeM CB513H, pa3pa60TKI1 

peK0MeH,ll,au:i-1H: CeKTopa cTaH,ll,apn11au:irn TeneKOMMYHHKaIJ,HM Me)J()l.yHapo,ll,Horo 

COI03a 3neKTpOCB513H (MC3-T), a TaK)J(e B rrpouecce o6yL£emrn CTy,ll,eHTOB H 

acrrwpaHTOB no rrpoqmnhHhIM crreu:imnhHOCT5fM. BecoMyIO rrpaKT11qecKy10 IJ,eHHOCTh 

HMeeT C03;J,aHHe cerMeHTa . MO)l,eJJbHOH ceTH )l,JJ51 HCCJie)l,OBaHI1ll, TeCTHpOBaHI1.51 H 

o6yqemrn B JJa6opaTopHH «l1ccne)l,OBaHHe ceTeBhlX TeXHOJIOfHH c ynbTpaMaJIOM 

3a,ll,ep)J(K0ll H CBepXBhICOKOM IIJJOTHOCThlO Ha OCHOBe w11p0Ko ro rrpHMeHeHH51 

11cKyccTBeHHoro HHTenneKta ,ll,JI5l ceTeM 6G» (MEGANETLAB 6G) H 

COOTBeTCTBYJOliieM MeTOlU1Kl1 TeCTI1poBaHH51. 

ITonyqeHHhre B ,ll,11ccepTaIJ,110HHoi1 pa6oTe pe3yJJhTaTbI BHe,ll,peHhI B ITAO 

«fI1IIPOCB5I3h» rrpH pa3pa6oTKe «MeTO)l,HKH IUiaHHpOBaHH51 ceTei1 CB5l3H npH 

BHen:peHHH po6oTOB-MaHHIIYJI51TOpOB», <PfEY HI1I1P B paMKax BblITOJIHeHH51 

rocy,ll,apCTBeHHbIX KOHTpaKTOB no HaycIHO-TeXHUY.eCKOMY H MeTO)l,HY.eCKOMY 



o6ecrreqemuo BhIIIOJIHeH115I M11H11cTepcTBOM UIHppoBoro pa3BIITI151, CB5l311 11 MaccoBhIX 

KOMMyHaKaunif cpyHKUMH a,n:MMHI1CTpaum1 CB5l3H PoccnifcKoli <:t>e,n:epauntt B qacTH, 

KacaJOmelic51 Me)K,n:yHapo,n:Ho-rrpaBOBOH 3aWJ1TbI MHTepecoB PoccalicKoi1 <l>e,n:epaUHH B 

o6naCTl1 3JieKTpOCB513H H pa,n:HOCB513li B BH,n:e rrpe)l,JlO)KeHHH ITO BKJia,n:aM OT MMeHll 

a,n:MHHHCTpaum1 CB513l1 PocCMllCKOll <1>e,n:epaum1 (MHHHCTepCTBa u11cpp0Boro pa3Bl1Tl151, 

CB5l3H 11 MaccoBhIX KOMMYHHKautt.H: Pocctt.H:cKoli <1>e,n:epaum1) B CeKTop 

CTaH,n:apTH3auim 3neKTpocB5I3M Me)K,n:yHapo,n:Horo coJ03a 3JieKTpocB513l1 (MC3-T) , B 

<l>!EOY BO «CaHKT-TieTep6yprcKOM rocy,n:apcTBeHHOM ym·rnepcineTe 

TeneKOMMYHHKaUHH MM._ rrpocp. M.A. EoHq-EpyeB11qa» (CTI6fYT) rrp11 qTeHHH neKUHM 

11 rrpoBe,n:eHMH npaKTWieCKHX 3aH5ITHH ITO KypcaM «TaKTMJihHbIH I1HTepHeT H IiHTepHeT 

HaBhIKOB», «Cen1 CB5I3I1 c ynhrpa MaJibIMH 3a,n:ep)KKaMI1» H «CHCTeMhI, ceTM I1 

ycTpo.H:cTBa TeneKOMMYHHKauttli», a TaK)l(e rrp11 BhIIIOJTHeHMH Cornarnemur o 

rrpe,n:ocTaBneHMll 113 cpe,n:epanhHoro 6JO)l,)KeTa rpaHTa B cpopMe cy6c11,n:Hi1, BhI,n:en51eMoro 

JJ:J151 rocy,n:apCTBeHHOH rro,n:,n:ep)l(KH Hay1IHhIX llCCJie)l,OBaHHH, rrpoBOJJ:I1MbIX ITO)], 

pyKoso.ncTBOM Be.nym11x y'lfeHhIX B pocc11ncK11x o6pa3oBaTeJThHhIX opraH113aum1x 

BhlClliero o6pa30BaHI·UI, HaY'lfHhIX y11pe)l(,IJ:elfH5IX H rocy,n:apcTBeHHhIX Hay'lfHhIX ueHTpax 

PoccnlicKoli <t>e.nepau1m OT «06» HJOJ151 2022 r. N2 075-15-2022- 1137 no 

np1mpttTeTHOMY HanpasneHHJO HayLJHO-TeXHOJIOrttqecKoro pa3BHTH51 Pocc11i1cKOH 

<t>e.uepaUHM 20a - Tiepexo,n: K rrepe..QOBhIM u11cppOBblM, HHTeJIJieKTyaJihHbIM 

npOM3BO)J,CTBeHHhIM TeXHOJIOI'M51M, po60TH3HpOBaHHhIM CHCTeMaM, HOBhIM 

MaTepttanaM H crroco6aM KOHCTpy11poBaHIUI, 03)],aHHe CHCTeM o6pa6oTKM 60JihIIHIX 

o6beMOB )laHHbIX, MalllHHHOro 06y11eHH5I H HCKYCCTBeHHOro HHTeJIJieKTa. 

CTeneHb 06ocnoBaHnocT11 11 ii;ocT0BepnocT11 nayqnbJX noJJ0:1Ken11ii, Bhrnoii;os 11 

pe3yJ1hTaTOB, c<1>op~yJJ11poBaHHhIX B ii;11ccepTaQllOHHOH pa6oTe 

)J,ocTOBepHOCTh H CTerreHh o6ocHOBaHHOCTI1 HaYt.fHhIX IIOJIO)l(eHHM, BhIBO)J,OB 11 

pe3yJihTaTOB JJ:MCCepTaUHOHHOH pa60Thl ITO)l,TBep)l()l,aeTC51 KoppeKTHhIM rrp11MeHeHHeM 

MaTeMan1qecKoro arrrrapaTa, pe3ynhTaTaMH HaTypf):oro Mo.nen11poBaHH5I, a TaK)l(e 

o6cy)l()],eHHeM pe3ynbTaTOB )],HCCepTaUHOIIHOH pa60TbI Ha KOHcpepeHUl15IX l1 ceMHHapax 



l1 rry6JJl1Kau.11e:H: OCHOBHbIX pe3yJibTaTOB ,n:11ccepTa11:i111 B Be,n:yn~.11.x poCCl1HCKHX l1 

3apy6e)J(m,rx )J(ypHanax. 

OcttoBHhre pe3yJihTaThI ,n:.11.ccepTa11:irnHHOH pa6oThI ,n:0Kna,n:hrnan11ch 11 

o6cy)J(,n:anttch Ha 25-oH. Me)J(,n:yHapo,n:tto:H: KOHcpepeHu.1111 «International conference on 

Distributed Computer and Communication Networks: Control, Computation, 

Communications DCCN» (MocKBa, 2022), Ha OHJJall:H-ceMHHape rro TeMe «Mo611nhHhre 

po6oTOTeXHW:-IeCKHe Cl1CTeMbl B ceJJbCKOM X035IHCTBe» (2022), Ha 3acen:aHl111 

Htcnen:osaTeJihCKoll: KOM11cc1111 11 «Tpe6osaH115I K c11rHan113au.i-m, rrpoTOKOJihI , 

crreu.11cp11Kau.1111 11CIIhITaHl1H H 6opb6a c KOHTpacpaKTHhlMH ycTpOHCTBaMH 

:meKTpOCB5I3tt/I1KT» MC3-T (2023 ), Ha 78-H: HayqHo-TexHwiecKoH. KoHcpepeHQl1H 

CaHKT-fieTep6yprcKoro HTO P3C 11M. A.C. ITorrosa, rrocB5IIIIeHHOH ,l(HIO pa.n:110 

Cl16HTOP3C (CaHKT-fieTep6ypr, 2023), Ha ceM11Hapax Kacpe.n:phI ceTe:H: CB5I311 l1 

rrepe.z:i:aq11 ,n:aHHhIX CI16rYT. 

Bcero no TeMe .n:11ccepTau.1111 orry6mIKOBaHo 9 pa6oT, l13 HMX 5 cTaTeii B 

peueH311pyeMbIX HayqHbIX )J(ypHanax, BXOl(5lllll1X B rrepeqeHb 113,Il.aHHH, 

peKoMeH.n:yeMhIX BAK MttHHCTepcTBa BhIClllero 06pa30BaH115l l1 HayKH Pocc11i1cKoif 

<!>en:epau.1-rn, 1 CTaTb5I B peueH3ttpyeMbIX 113D:aHl15lX, BXOL(5Illl,l1X B Me)J(.n:yttapon:Hble 6a3hl 

n:aHHbIX SCOPUS l1 WoS, 2 cTaTbH B .n:pyr11x 113.n:att115IX, 1 oTqeT o HI1P. 

3aMeqauuH no .r.uccepTau.uouuoii: pa6oTe 

110 .n:11ccepTautt11 11MeIOTC5I cne.n:y10m11e 3aMeqam·rn: 

1. . tpacpHK u.11cppoBhIX ceTeH CB5l311, KOTOphIH cpopMHpyeTC5l aHaJJorOBbIMH 

rrpoueccaMtt, TaKHMH KaK 3axBaT rrpe.n:MeTa pyKoH MaHHIIYJJ5ITopa 11n11 qepLieH11e 

o6oeKTOB, cymecTBeHHO 3aBHCHT OT rrpouecCOB l(HCKpeTl13aUHl1, T.e. orr11camrn 

aHanorosoro )lBl1)J(eHl15l L(l1CKpeTHhIMl1 OTCt.teTaMll BO BpeMeHl1 11 rrpocTpaHCTBe. 

bOJlbllle OTcqeTOB - 60J1bllle Tpacp11K, MeHbllle OTCt.teTOB - MeHbllle TOqHOCTb ormcaHl15I 

l(BH)J(eH115I. He rroH5ITHo, B Ka1rn.x npe.n:enax MoryT MeH5IThC51 1a5IBJ1eHHb1e 

xapaKTepHCTHKH TpacpttKa (KOJUiY.eCTBO rraKeTOBIC, cp~,UHHH pa3Mep rraKeTa B 6ai1Tax l1 

CKOpOCTb rrepe.n:atrn .IJ:3HHbIX B fon/c) )lJl5£ BblilOJIHCH.11.sI Tpe6oBaHI1H rro 3a,i::i;ep)KK3M. 



2. Ha CTp.14 He COBCeM ToqHo YTBep)K,Ll;eHHe 0 TOM, Tpe6yIOll.J,HX 

cBepxHa,n:e)KHOH Me)l(ManmHHOH CB5I311 c Hl13KHMH 3a,n:ep)l(KaMtt (Ultra-Reliable L ow 

Latency Communication, URLLC) Tpe6yeTc5I 3a,n:ep)l(Ka B lMc. Ha caMoM ,n:ene ycnyrH 

URLLC ,n:ocTaToqHo pa3Hoo6pa3HhI, H Tpe6yeMa5I 3a,n:ep)l(Ka MO)KeT MemITbC5I B 

,n:Harra3oHe OT 1 Mc ,n:o 10 MC. HarrpHMep, ,JJ;JI5I rrpHJIO)KeHHH ,n:orronHeHHOH peaJibHOCTH 

3a,n:ep)l(Ka COCTaBJI5IeT 5 MC. 

3. Hen:r,351 He yKa3aTb Ha rpacp11KH pttc. 26 - 29. Ha HHX «rrepenyTaHbI» 

ITJJOTHO~Tb H <PYHKUIUI pacrrpe,n:eJieHH5I Bep05ITHOCTeH. 

4. Ha pttc. 32 ( cTp. 74) cJIO)KHO oueHHTh, a qeM )l(e orn11qa10Tc5I Kpyn1, 

HapHCOBaHHbie po6oTOM-MaHHITYJI5ITOpOM, npH 3aTyxaHI15IX 23,3,n:E H 23,4,n:E. 

5. 0,n:HHM H3 rrpaKTWieCKHX ,JJ;OCTH)KeHHH ,n:11ccepTaum1 5IBJI5IeTC5I pa3pa6oTKa 

BKna,n:a B CeKTop CTaH,n:apTH3aurm TeneKOMMYHMKaUH5I Me)K,n:yHapo,n:Horo Co103a 

3neKTpocB5I3H (MC3-T). Cne,n:oBano 6b1 npirnecTH ero B npHJIO)l(eHHH. 

6. B uenoM pa6ora Han11caHa xoporno, Ho ecTb or.uenbHbie onelfaTKM H 

pe,n:aKUHOHHbie HeTOLIHOCTH. 

BhlBOJJ.hl 

0TMeqeHHhie He.[(OCTaTKll He CHll)KalOT UeHHOCTH pe3yJibTaTOB .[(HCCepTal(HH .[(Jl5I 

Teopm1 H npaKTHKH. ,[(HccepTaUl10HHa5I pa6oTa rop6aqeBOH J1Io60BH CepreeBHbl 

«l1ccne,n:oBaHtte xapaKTepttCTHK Tpacp11Ka H KaLieCTBa o6cny)l(HBaHH5I .[(JI5I po60TOB­

MaHHITYJI5ITOpOB B ceT5IX CB5I3H c ynhTpaManhIMH 3a,n:ep)l(KaMtt» 5IBJI5IeTC5I 3aKoHqeHHOH 

HayqHO-KBanttc:l>HKaUHOHHOH. pa60TOH. ,[(.11ccepTaU,H5I COOTBeTCTByeT cne,n:yIOll.J,HM 

nyHKTaM nacrropTa crreuirnJihHOCTH 2.2. 15 - CttcTeMbI, ceTH H ycTpOHCTBa 

TeJieKOMMYHHKau11il: 1,7,9 11 19. 

B .u11ccepraum1 perneHa·HayqHa5I 3a,n:al.Ja 11ccne.uoBaHH5I xapaKrepYICTHK Tpacp11Ka 

11: Kal.JeCTBa o6cJiy)l(HBaHH5I .[(JI5I po60TOB-MaHHI1YJI5ITOpOB H OITTHMH3al(HH 

HCIT0.11b30Bamrn KaHana CB5I3H ,UJI5J ynpaBJieHI15I po6oTaMH, HMeIOll.J,a5I 3Hal.JeHHe .[(JI5I 

OTpaCJIM UHc:l>pOBO!O pa3BHTH5I H CB51.311.. ,[(HCC~pTal(IUI OTBeLJ:aeT KpHTepmIM, 

I13JIO)KeHHhIM B n. 9 «IloJio)KeHJrn o rrp11cy)K,n;eH1111 ylfeHbIX cTerrcHei1», YTBep)K.z:i;eHHoro 

rrocTaHOBJieHHeM IlpaBHTeJibCTBa Pocc.11:i1cKo:H: <De,n:epauim OT 24 ceHT5I6p5I 2013 r o,n:a 



N2 842 B pe;::i:aK11;1n1 OT 18.03.2023. ABTopeQ:>epaT rronHOCTbIO oTpa)l(aeT ocHOBHoe 

co;::i:ep)l(aHHe .[(HCcepTaIJJ10HHOH pa60Tbl. 

,l.I;ttccepTaIJ,HOHHa5I pa6oTa «l1ccne;::i:osattHe xapaKTepHCTHK TpacpttKa H Kal.J:eCTBa 

o6cny:>i<ttBaHH5I .[(JI5I po60ToB-MaHttnyn5ITopos B cen1x CB5I3H c ynhTpaMaJibIMH 

3a;::i:ep)l(KaMH» 3aCJIY)l(HBaeT ITOJIO)l(HTeJibHOH OQeHKH, a ee aBTOp - rop6aqesa JlI060Bb 

CepreesHa - npttcsoeHH5I ylfeHoll: cTerreHH KaH.[(HJJ:aTa TexHHqecKHX HayK rro 

cnemrnnhHOCTH 2.2.15 - CttcTeMhI, ceTH YI ycTpoi1cTBa TeJieKoMMYHHKau,1111:. 

« 10» H05I6p5I 2023 r. 

Otj>HIJ:HaJibHbIM orrrroHeHT, 

· IlpoQ:>eccop Katj>e;::i:pbI «l1ttQ:>opMar.i:110HHbIX cHCTeM H Texttonondb> <DrEOY B llO 

«CaHKT-IleTep6yprCKHH rocy;::i:apCTBeHHbIH 3KOHOMl-I1·IeCKHH ymrnepCHTeT», 

.[(.T.H., rrpo~eccop : 

CBe.z:i:emrn 06 orrnoHeHTe: 

M.O. Kon6atteB 

S:HO 

aApos no pa6ore 
~KaApOB 

rc~~-___.,=""'7:---- E.G. nerpoea 
.~ ____ 20 M._r. 

KoJI6aHeB MMxa1rn OJieroBJ1q, rpa)KJJ:aHMH PoccMti:cKoti: cj:>e)J;epau;MM, )J;OKTop TexHMqecKHX ttayK no 
cneu;HaJihHOCTSl.M 05 .13.01 - «CHcTeMHhIH aHaJII13. ynpaBJiemre I1 o6pa6oTKa HHcpOpMaUHH», 05. 13 .13 
- Te;1eKOMM)'HHKau;110HHhie c11cTeMbI 11 KOMIIbIOTepHI>Ie ceTH. npocpeccop no cneu1rnJihHOCTH 05.1 3.00 
«11HcpopMaTHKa, BblqHCJIHTeJibHa5I TeXHHKa, yrrpaBJieHMe» npocpeccop Kacj:>e)J;pbI «11HcpOpMaQHOHH bIX 
CHCTeM H TeXHOJIOrHH» cpe,:repaJibHOro rocy)J;apCTBeHHOro 610;::p1<eTHOro o6pa.30BaTeJibHOro 
)' L£pe)l{,lleHH5l BbIClllero o6pa.30BaHH5I «CaHKT-ITeTep6yprCKHH rocy,'l,apcrneHHbIH 3KOHOMHL£eCKMH 
)HHBepcHTern. A,n:pec: yJI. Ca.z:i:oBa>I, .n:. 21, CaHKT-ITeTep6ypr, 191023. TeJI: (812) 310-46-32. 
E-mail: dept.ud(c/1unccon.ru 

-1 e;1ecpoH: (921) 433-33-50. E-mail: mokolbanevr(i)mail.ru 


