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,[(wccepTar.umHHaH pa6oTa H.C. CJWKMHOH noca~meHa pa3pa6oTKe HOBhiX 

MeTo.noa opraHw3aUHM 3JieKTpOHHoro o6yt~eHH~, ocHosaHHbiX Ha cTpyKTypHo

wepapXJ{qeCKOM no.n;xo.n.e. Onpe.n.eneHwe <PHKcwpoaaHHOM .n;H.n.aKTMt~ecKoH CTPYKTYPhi 

o6pa30BaTeJibHblX MO.LJ.yneM ~BJIHeTC}J OCHOBOH npe)l;JIO)I(eHHbiX MeTO)l;OB. 

,[(H.LJ.aKTW:IeCK~ CTpyKTypa BKJIJOt.IaeT B ce6~ yqe6Hble, MeTO.LJ.MLieCKHe, a TaK)I(e 

KOHTpOJibHO-H3MepHTeJibHbie MaTepHaJibl. 06pa30BaTeJibHbie MO.D.YJIM C 3a,naHHOH 

.LJ.MJJ.aKTHt.IecKoii cTpyKTypoii BhiCTpaHsaJOTCji a HepapxaJO, o6pa3yH npH 3TOM 

JneKTpoHHhie yqe6Hbie Kypcbi. OnHcaHHhie MeTo.n;hi no3BOJIHJOT peiiiHTh npo6neMy 

nepeHOCa o6pa30BaTeJibHOro KOHTeHTa H3 O.[lHOH CHCTeMbi 3JieKTpOHHOfO o6yt.IeHI1jl B 



.LI.pyryJO c c o xpaHeHMeM .llM.z:taKTHqecKOH CTPYKTYPhi o6pa3oBaTenbHhiX MO.LJ.ynew. 

YqMTbiBIDI IIOBCeMeCTHOe BHe,ll.peHMe 3fleKTpOHHOf0 o6yqeHIDI, ,ll.MCCepTaUMOHHOe 

pa6ora, 6e3yCJIOBHO, nBmieTC.SI aKTyaJJbHOH . 

Co.llep~aHue pa6oTbi 

.lJ:MCCepTall;IUI COCTOMT M3 BBe,ll.eHllil, qeTbipex rnaB, 3aKJIJOqeHIDI, 6M6JIHOrpaqnm 

M qeTbipex rrpHJIO)I(eHMH. 

Bo BBC,llCHHH 060CHOBaHa aKTyanbHOCTh TeMhl HCCJie,ll.OBaHM.SI, OllMCaHa CTeneHb 

pa3pa6oTaHHOCTM TeMbi, uenh, llOCTaBJieHbi 

,l(11CCepTaUH.OHHOrO RCCne,l(OBaHR.SI, OIIH.CaHa xapaKTepHCTHKa HayqHOH HOBI13Hhl 

npe.nnaraeMoH: pa6oThi. HJno)l(eHa TeopeTw-IeCKIDI 11 npaKT11t.tecKIDI 3HaYHMOCTh 

pa60Thi, IIpHBe,D;eHbi OCHOBHbie IIOJIO)I(eHH.SI, BhiHOC11Mbie Ha 3aiii.MTy. IlepeqMcneHbl 

MeTO,ll.bl RCCJieJJ;OBaHllil, YKa3aHa CTeneHb ,UOCTOBepHOCTH 11 anpo6au;Hl1 pe3yJihTaTOB 

pa6oThi. IlpHBe,ll.eH nepeqeHb rry6nHKau;Mii no TeMe Hccne.nosaHH.SI. 

llepBaH rnasa pa6oTbi HOCHT o63opHbiH xapaKTep. B HeM: paccMaipHBaJOTC.SI 

OCHOBHble KOHUeiiUHH. H :nallbl 3BOJIIOU1111 3neKipOHHOfO o6yqeHH.SI . .lJ:aeTC.SI 0630p 

MO.LI.eneH, OTHOC.SIIII.HXC.SI K pa3JIHlfHhiM KJiaCCaM MOJJ;eJieH 3fleKTpOHHOro o6yqeHH.SI . 

.lJ:aeTC.SI KpaTKOe OIIMCaHHe Me)l(.lJ.yHapO,ll.HOfO CTaH,ll.apTa B 06JiaCTH 3JieKTpOHHOf0 

o6yYeHH.SI - cTaH.napTa SCORM. 

BTopaH rna sa IIOCB.SIIII.eHa IIOCTpOeHHIO 

' ... 

,n;M,n.aKTHtiecKoif Mo,n.enM 3JieKTpOHHoro o6yYeHH.SI. OnHcaHbT rpe6osaHH.SI K 

pa3pa6aTbiBaeMOH MOJJ;eJIH, .LI.aHO c}>opManbHOe OIIHCaHHe CTpyKrypHO-HepapXIReCKOH 

,nH,n;aKTW~ecKoif Mo,nenH. Bso,ll..SITC.SI noH.SITM.SI: :meKrpOHHIDI yye6Ha.SI 3HU:HKJione,ll.H.SI, 

3JieKTpoHHhiH yqe6HhiH Kypc, rpac}>-nnaH, o6pa3oBaTenbHIDI nporpaMMa. OnHChiBaJOTC.SI 

orrepau;HH CTPYKTYPHO- MepapxHqe cKoi1 ,ll.M.llaKTHYeCKOM Mo.n.enM. 

B TpeTbeii r nase onMCbi BaroTc.SI anropHTMhi .[(JI.SI aHanMJa o6pa3oBaTenhHoro 

KOHTeHTa Ha 6a3e cTpyKrypHo- HepapXHqecKoH .l(H.lJ.aKTMqecKoi1 MO.l(enH. BBO.ll.SITC.SI 

IIOH.SITH.SI u;eJIOC'[HOCTH, Tpy.l(OeMKOCTH l1 c6anaHCI1pOBaHHOCTH 3JleKTpOHHOro yqe6HOfO 

Kypca, UeJIOCTHOCTH o6pa30BaTenbHOH nporpaMMhl. 
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B qeTsepToii rnase orrHChiBaeTc.H rrpo:u;ecc rrpoeKTHposaHmi 11 pean113a:u;HH 

rrporpaMMHOM CHCTeMhi ECoD, rrpe~Ha3HaqeHHOH ~mr co3~aHH.SI 3JleK1pOHHhiX 

y~e6HbiX K)'pCOB Ha OCHOBe CTpYK'fYpHO-MepapXJ1LleCKOH ..UM~aKTMqecKOH MO~eJIM. 

B JaKJIIO'leHuH rrpMBO.LVITC.H OCHOBHhie pe3ynhTaThi ~HccepTa:u;~oHHoH pa6oThi 11 

paccMaTpMBaiOTC.H: rrepcrreKTHBhi .z:r.anhHeMmHX Mccne.n.osamdi: B .n.aHHOM o6nacTH. 

0 60CHOB3HHOCTb H .llOCTOBepHOCTb pe3yJibT3TOB H BbiBO.llOB ,llHCCepT aQHH 

,[J;rui npe.ll,JIO)KeHHOH CTpYKTypHo-MepapXHqeCKOH .LJ.I1JJ;aKTHlieCKOH MO~eJIH .n.aHo 

cpopMaJihHOe MaTeMan:rqeCKOe OTII1CaHJ1e C MCTIOJ1h30BaH11eM TeOp1111 MHO)I(eCTB 11 

TeopMH rpacpos. B ee rrpe~no)KeHHhie onepa:u;a11 11 anropMTMhi cTpyKrypHo

aepapxl1qecKOH .Ll.l1~aKTI1qecKOH MO.LJ.eJIH 6hiJil1 peana30BaHhl B paMKaX rrporpaMMHOH 

cl1cTeMhi ECoD H npoTecnrpoBaHhi Ha peanhHOM 11 caHTeTMqecKoM o6pa3oBaTeJihHOM 

KOHTeHTe. 

H ayquasr HOBHJHa 

HayqHaH HOBM3Ha pa6oTI:.I JaKmoqaeTc.H B pa3pa6oTKe aBTopoM opHrMHanhHoH: 

CTpYKTypHO- HepapXHqecKOR .LJ.M.U.aKTHqecKOR MO~enH, ri03BOJ1.HlOlll;eH ocymeCTBJI.HTh 

aBTOMaTMqeCKffi:i aHaJIJ13 KaqecTBeHHhlX xapaKTep11CTI1K :meKTpOHHbiX yqe6HhTX KypCOB 

11 o6pa30BaTeJihHhiX nporpaMM, a TaK)Ke rrepeHOCHTb o6pa30BaTeJihHhlH KOHTeHT 113 

o,[(Horo Kypca B .[(pyroii c coxpaHeHI1eM ,[(H,[(aKTatiecKOH CTPYKTYPhi o6pa3oBaTeJihHhiX 

Mo~ynei1 . 

CooTBeT CTBHe co,llep*aHHH .llHCcepTaQIUt cne QHaJibHOCTH 05.13.11 

Co,nep)KaHI1e M pe3yJihTaThi pa6oTI:.I cooTBeTCTBYIOT rracrropry crre:u;HanbHOCTM 

05.13.11 no C-!!_e.[(ylOIIl,MM o6nacn1M Mccne,nosaHMH: 

7. llenoseKo-MamMHHI:.Ie I1HTepcpeucbi; Mo~ena, MeTO.LJ.hi, anropMTMhi 11 

rrporpaMMHhie cpe,ll.CTBa MaiiiHHHOM rpacpH.KH, BH3YaJIM3all;l1H, o6pa6oTKH 

H306pa:>KeHMH, CHCTeM BHpTyanbHOH peanbHOCTI1, MYJ1hTI1Me~I1HHOfO 06lll,eHMH. 

TeopeTaqecKaH n npaKTH'lecKaH JHaqHMOCT b 

TeopemulleCKafl ~Jel-lHOCmb pa60Thi COCTOI1T B TOM, qTo B HeH ,llaHO cpopMaJihHOe 

OTIHCaHHe MeTO.LJ.OB opraHHJa:u;HH 3J1eKTpOHHOf0 o6yqemHI, OCHOBaHH!:>lX Ha 

cTpyKTypHo- HepapxWiecKOM rro..uxo..ue, BKJIJOqaiOII.(ee B ce6.H cTpyKTypHo-
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HepapXH~eCK)'lO ,lJ,H)J,aKT~eCKYJO MO)J,eJTh 3lleKTpOHHOfO o6yqeHH.SI I1 Ha6op 

anropHTMOB )l,AA aHMH3a o6pa30BaTellhHOfO KOHTeHTa. 

flpaKmUI.f,eCKQJl ZfeJU-toCmb pa60Tbi COCTOHT B TOM, lfTO Ha OCHOBe npe.n;no)l(eHHhiX 

MeTO)J,OB H anrOpHTMOB pa3pa6oTaHa nporpaMMHa.H CHCTeMa. ·.n;n.H C03)J,aHH.H 

3lleKTpOHHhiX yqe6HbiX KypCOB H o6pa30BaTen.hHblX nporpaMM, COOTBeTCTBYIOIUHX 

<Proc 3++. 

PeKoMeH,Aa~uu no ucnoJlb30BaHHIO pe3yJlbTaToB ,ll;uccepTa~uu 

IIpen.cTaaneHH.hie B .n;HccepTai.I,HOHHOM pa6oTe MeTO)J,hi opraHH3ai.I,HH CHCTeM 

3JieKTpOHHOfO o6yqeHmi MOryT 6biTb HCTIOJlb30BaHbl )J,ll.H C03)J,aHH.SI KOMMepqecKHX H 

CB060,ll,HO pacnpOCTpaH.HeMbiX cepTH<jmi.I,HpOBaHHbiX 3neKTpOHHbiX yqe6HbiX 

3HI.I,HKllOIIe)J,aM, CHCTeM ynpaBJieHH..SI 9neKTpOHHblM o6yqeHHeM, TIO)J,)J,ep)I(HBaJOlllHX 

cTpyKTypHo-Hepap~ecKyiO .n;H.n;aKTHlfecKy.FO Mo.n:errh, c.HcTeM reHepai.I,HH 

KaCTOMH3Hp0BaHHbiX 3lleKTpOHHbiX y-qe6HbiX KypcOB, OCHOBaHHbiX Ha aHan.H3e 

KOMIIeTeHTHOCTHOrO npoq>Hn.H yqaiUHXC.H. 

O<l>opMneuue TeKCTOB )J.HccepTa~uu u asTope<l>epaTa 

OcpopMneHHe .n;HccepTai.I,mi cooTBeTCTByeT rpe6oaaHR.HM, ycTaHoaneHHbiM 

MHHHCTepcTBOM Ha)'KH H Bhicmero o6pa3oBaHH.H PoccHH. ABropecpepaT B rrorrHoii 

Mepe OTpa)l(aeT CO)J,ep)l(aHHe ,ll,HCCepTai.I,Hif H Il03BOn.HeT COCTaBHTb ,lJ,OCTaTOlfHO TIOllHOe 

npe.n:cTaaneHHe o HeM. CnHcoK JIHTepaTyp.hi .n:ocTaTOlfHO npe,ncTaBHTerreH no 

paCCMaTpHBaeMOM B )J,HCCepTaqHH TeMe. 

Anpo6a~un u rry6nnKa~uu pe3yJlbTaToB ,AnccepTa~uu 

Pe3yJI.hTaT.hi .n;HccepTai.I,ROHHOM pa6oThi rrpomJIR anpo6au.mo Ha poccHMCKHX H 

Me)I()J,yHapO)J,H.biX Ha)'lfHbiX KOHcpepeHI.I,H.SIX, 6biJIH ony6nRKOBaHhl B peu;eH3HpyeM.hiX 

Ha)'lfHhiX .H3,ll,aHH.HX, peKoMeH,ll,OBaHHhiX BAK. Korrnqecrao ny6rrHKaU:HM B 

peu;eH3RpyeMblX HaylfHhiX H3)J,aHH.HX COOTBeTCTByeT Tpe60BaHH.HM IJOJIO)I(eHH.SI 0 

rrop.H.n;Ke npwcy)l(,neHH.H yqeHbiX crerreHeii. 

3aMeqaHUSI DO ,ll;HCCepTa~HOHHOH pa6oTe 

B Ka~eCTBe 3aMeqaHRM K pa6oTe, He CHH)I(alOIII.HX ee o6mero BhiCOKOrO ypOBH.SI, 

MO)I(HO OTMeTHTb cne,IJ;)'lOIII.ee: 
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1. Pa3pa6oTaHHaJI B pa6oTe cTpyKTypHo-HepapXH'4ecKa.SI ,[(M,naKTM'4eCKaJI MO,!J.eJih 

3JieKTpOHHOfO o6yYeHHSl. He llO):():(ep)l(HBaeT B03M0)l(HOCTH nepCOHaJIH3aU:H.H yqe6HOf0 

npol.lecca, coJ,naHH51 HH):(HBH,IJ,)'aJibHhiX o6pa3oaaTeJihHhiX rpaeKTOpHM. TaK, Hanp.H.Mep, 

aJiropHTM Bhilf.H.CJieHH51 TPYAOeMKOCTM y'4e6Horo Kypca ( c .98: 101) npoH3BO):(HT 

MexaH.l1'4ecKoe C)'MMH.poaaHHe rpy):(oeMKOCTei1 scex ero KOMnoHeHTOB, a TO apeMH KaK 

nepcoHaJIH3HposaHHoe o6yqeHMe npe):(rronaraer HH.D:HBH):(YaJihHOe pacrrpe):(eJieHHe 

BpeMeHH, OTBO.D:HMOfO Ha 113yYeH.He Ka)l(,l.lOfO KOMIIOHeHTa, B paMKa.x 06III.eH 

Tpy,n:oeMKOCTH Kypca. 

2. B 3aKJIIOlJeHHH (c. 135) K rrpeHMymecraaM pa3pa6oTaHHOM MO):(enH aaTop 

OTHOCH.T nerreHHe yqe6Horo MarepHaJia Ha rrpe):(onpe):(eneHHbie .D:HAaKTHlfeCKHe 

KOMITOHeHThi (TeopeTHlJeCKHe Oll.HCaHHH IIOHSITHM, npHMepbi perueHMji 3a,[(a'4, 

ynpa)l(HeH.H.51 11 T.n.). B TO )l(e speMSl., 3aKpb1ThlH Cil.H.COK THilOB KOMTIOHeHTOB, 

O,l.lHHaKOBbiM ,!l,JUI BCeX MO):(yJieM, pe3KO CHH)l(aeT rH6KOCTb J1 a,n:aTITHBHOCTb 

npe.u.naraeMOM MO.D:eJIH, He ,naeT B03M0)l(HOCTb BKJIIOLJ.aTb YHHKa.JibHbie ,l.lJISl OT,!l,eJihHblX 

Mo.nyne.H: THIThi KOMnoHeHTOB, HanpHMep, BHPTYaJihHhie na6opaTopHbie pa6oThi HJJH 

,[{H,[(aKTHlf.eCKHe Hrpbi. 

3. Pa3pa6oraHHbie arrropHTMhi He onTHMaJJhHhi no Bhi LJ.HCJJHTeJJhHOM cnmKHOCTH., 

HanpHMep, <l>YHKI.lHH orrpe.u.eneHHSl TIOKpbiTH51 KOMIIeTeHU:HM (C. 1 06) BKJIIOLJ.aeT 

BJIO)l(eHHbie UHKJihi, XOT51 TipHMeHeHHe CTpYKTyp .l(aHHhlX I103BOJIHJIO 6hi HX M36e)l(aTb. 

4. OrcyrcTBYIOT cse.n,eHMji o rocyAapcrseHHOH perHcrpaUJ-m 11 asTopcTse 

orrHcaHHOM B .nHcceprau;HH rrporpaMMHOM CHCTeMbi ECoD (Electronic Course 

Designer). 

5. "OnHCaHHaJI B .D,HCCepTaUI1H anpo6aUHSI CHCTeMbl (C. 13 1-13 3) .D:OCTaTOlJ.HO 

TIOBepXHOCTHa H He ,naeT B03MO)l(HOCT.H. OU:eHHTb npeHMyiiJ.eCTBa HCllOJlb30BaHHSl 

pa3pa6oTaHHbiX anropHTMOB, HanpHMep, rrp11 OUeHKe COOTBeTCTBH51 CTaH.n,apTaM 

peanhHhiX yqe6HbiX Kypcos. 

B l(e.nOM C'lumae.M, 'lmo ouccepmal(uR CWIKUHoii: H.C. coomeemcm eyem 

I<.pumepUR.u, ycmanoe/leHHbtM Ilollo:HCenueJH o nopROI<.e npucy:HCOeHUR y'leHbtX 

cm en eneii:, BI<.JliO'laR ny nKm 9 Ilollo:HCenuR o nopROKe npucy:HCOeHuR y•JeHbtX 
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cmeneneu, H HBIDieTCSI CaMOCTOHTeJihHOH H 3aBeprneHHOH HayYHO-KBanHcpHKaiJ,HOHHOH 

pa60TOH, CO,nep:>Kai.qeH perneHHe 3a,nalfH DOCTJ)OeHHH MO,neJIH 3JieKTpOHHOfO 06ytieHHSI, 

cneuHcpHIJ;HpYJOI..Uei:i ,nH,naKT.HlfecKyiD cTpyKTypy yqe6Horo MaTepHana, HMeJOmei1 

cymecTBeHHOe 3HalfeHH.e B o 6naCTH C03)l,aHHH CHCTeM ynpaB;:JeHHH 3JieKTpOHHhiM 

o6Yt:JeHHeM, a CHrrKHHa H.C . 3acny:>KHBaeT npHcy:>K,neHHH e:H )'t{eHoH cTen eHH 

KaH,nH,naTa cpH3HKO-MaTeMaTHlfeCKHX HayK ITO CIIeiJ.HaJihHOCTH 05.13.11 

MaTeMaT.HlfeCKOe H nporpaMMHOe o6ecneqeHMe BhllfHCJIHTeJibHhiX MalliHH, KOMTIJJeKCOB 

H KOMllhlOTep H.bi X CeTeH. 

,[(HccepTaiJ.H.SI H OT3hiB o6cy:>K,neHhi H o,no6peHhi Ha Jace,naHHH Ka<Pe.n.phi 

reOMeTpHH H KOMllh.I:OTepHhiX HayK cpe,nep aJibHOf O rocy,napCTBeHHOf O 6JO,n:>KeTHOf0 

o6pa3oBaTerrhHoro BhiCmero o6pa30BaHHH «0 peH6yprCKHH 

rocy,napCTBeHHbiH YHHBepCHTeT», rrpOTOKOJI }.(Q 5 OT «16» HHBap.SI 2020 r. 

,.. . 

reOMeTpHH H KOMllhlOTepHbiX HayK 

OpeH6yprcKor o r ocy,napcTBeHHOro yHHBepcHTeTa, 

.~ KaH.LJ.H)l,aT IIe)l.. HayK, )l.OIJ.eHT -·~ 

HanMeuosaune oprannJau,nn, npe.LJ.OCTaBHBmeii OTJbiB: 

A.E. lllyxMaH 

cpettepaJibHoe rocy,napCTBeHHOe 6JOtt)l(eTHOe o6pa:msaTe:IhHOe yqpe)l(,neHHe BhiCrnero 

o6pa3oBaHIDI «0peH6yprcKHi1 rocy,napcTBeHHhiit YHHBepcHTen> 

floqToBbiH a.LJ.pec: 460018, OpeH6yprcKa» o6.'laCTh. r. OpeH6ypr, npocn. IIo6e.Ubi . .u. 13 

TeJieci)QK: +7 (3532) 37-25-39 

Email: ais@mail.osu.ru 

Web: http://www.osu.ru/ 

~~..;c_u~ 
nOAm1Cb•_.-::...~--;-~..:...:~-~~-

3aBepfi!O 
BeAYlllVIIil cne~vmn:.1cr no 
AOKyMeHTa~VlOHHOMY o6ecneYeHV1Kl 
pa6orbl c nepcoHanoM 

~ 

... 

6 



CBE~EHIDI 0 JIH~AX, YTBEP~HBWHX H IIO,WOTOBHBWHX 
OT3LIB BE)J,YJ.UEH OPrAHH3~IDI 

Ha .l(Hcceprau.Ino CHJJKHHOH H.C. «MeTO.ll.hi opraHH3aUHH CHCTeM 

3neKrpoHHoro o6yqeH~ Ha ocHoBe crpyKTYPHO-HepapXHqecKoro 

TIO)l,XO)l,a>> Ha COHCKaHHe yqeHOH CTeneHa ~aH)l,H)l,aTa cl>H3MKO-

MaTeMaTWieCKHX HayK TIO CTieUHaJibHOCTH 05.13.11 
MaTeMaTWiecKoe H nporpaMMHoe o6ecnel!eHHe BbilflicnHTeJibHhiX 

MaiiiMH, KOMTIJieKCOB l1 KOMTibiOTepHblX CeTea 

HanMenosanue <Pe.n:epanbHoe rocy.n.apcTBeHHoe 6ID,n:)l(eTHOe 

opranu3a._.uu o6pa.JoBaTeJibHOe yqpe~eHae BhiClllero o6pa3oBaHaR 

«0peH6yprcKHi1 rocy.n.apcTBeHHhiH yHHBepcHTeT» 

Be.r.oMcTseunaH MMHHCTepcTBO HayKM M BhiClllero o6pa3oBaH~ 

npuna.r.neacnocTL PoccHHcKoi1$e.n.epauHH 

fi01.fTOBLIH a.llpec, 460018, OpeH6yprcKaR o6nacrh, r. OpeH6ypr, npocn. 

Tene«)>ou, a.llpec ITo6e.n.hi, .n.. 13 
3JieKTpOHHOH ll01.fTLI, +7 (35-32) 77-67-70 

a.llpec o«j>n._.nanLnoro post@mail.osu.ru 

caifTa s ceTH http://www .osu.ru/ 

«HHTepuen>. 

Cse,lleHHH o nuue, <l>HO EopoBCKHH AneKcaHL(p CepreeBHlf 

yTsep,llnsmeM OT3LIB Y1.feHaH cTeneHL ,noKTOp TeXHMqecKI1X HayK, 

( c yKa3auneM .n.oueHT, 05.13.19 
wucppa 

cne._.uaJJLHOCTH) 

)J,on"'HOCTL llpopeKTop no HayqHoH pa6oTe 

Cse,lleHHH o nuue, <l>HO lllyxMaH AneKCaH.ll.p EBreHbeBalf 

llO.llrOTOBHBWeM Y1.feHaSI cTeneHL KaH.n.H.n.aT nenarornqecK.Hx HayK, 

OT3LIB (c yKa3anueM .n.oueHT, 13.00.02 
wncppa 

COe ... HaJILHOCTH) 

)J,oJI/1\HOCTL 3aBeJ(y!OmHii Kacpe.n.poi:f 

reOMerpHM 11 KOMllhlOTepHblX HayK 
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1. Bolodurina I. , Legashev L., Polezhaev P. , Shukhman A.,. Ushakov Y. 
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collective access to educational resources II Lecture Notes in Networks 
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