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MaremaTnyeckoe MoAeIMPOBaHUE 00JaYHBIX
BbIYMCJIEHUI KaK MJIaT(hopMa onTHMU3ALUU
cucTeMbl 00pa30BaTeIbHbIX PECYPCOB

AHHOTALINSA

Hens. Ha ocnosanuu coepementbix uccae008anuil uzyums aKkmyaibHble 60-
NPOCHI MAMEMAmu4ecKkoe0 Mo0eaupo8anus 001a4HbIX 8bI4UCAeHUL 01 UHMe-
2PUPOBAHHOU UHPOPMAYUOHHO-AHANUMUYECKOU CUCMeMbl 00pA308aMENbHbIX
pecypcoa.

Marepuaibl 1 MeToabl. Memooduueckoii 0CHO80I OaHHOU cCMambvl S8ASHMCS
UCCACO0BAHUSL POCCUTICKUX U 3aPYOeICHbIX ABMOPO8 NOCEAUICHHBIX B0NPOCAM
Mamemamu4eckKoeo MoOeAUpOBaAHUst 00NAHHBIX bIMUCACHUU.

PesynbTatbl. B Hacmosueii cmamove onpedeneHa poas u 3HaveHue Mamemamu-
4eCcK020 MO0eAUPOBAHUS 00NAUHBIX GbIMUCACHUT 045 UHMeSPUPOBAHHOI UHDOD-
MAUUOHHO-AHANUMUYECKOIl CUCMeMbl 00PA308aMeAbHbIX PeCypPCo8.
Koncmamupoearno, umo Ha ce200HAWHUI OeHb NPOUZOUIA0 MHOICECIBO OM-
Kpvimuil 6 cgepe uHpopMauuoHHbIX mexroroeuil. Tak, K npumepy nos8UNUCH
mexHoA02UU, KOMOpble HO3604A10M NOAb308AMENI0 00ecneyums HOCMOAH-
Hblil docmyn K ungopmayuu. Ilpuuem docmyn modxcem npoucxooums c A000-
20 UCMOYHUKA, KOMOPbLl UMeem NoOKArHeHue Kk unmepHemy. M umenHo 00-
AQUHbIE DeuleHUs] UMEIOM 803MOICHOCMb 0becneyeHuUs: KaK 0moeabHO 831mM020
noavzosamens (4acmuoe0), MaxK u yupeycoenue Uiy KOMRAHUIO HAOOPOM UH-
CMPYMEHMO8 U NPUAOICCHULl 045 ONMUMUZAUUU 0esTMeAbHOCMU U CHUJICeHUS
3ampam, Komopbwie um Heobxooumvl Ha Oanubiil momenm. Obaaunbie peuieHus
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Ha OaHHbLI MOMEHM NOZUUUOHUPYIOMCS KAK NOCMOSHHO PA36UBAIOUWULICS Pbl-
HOK mexHOoA02Uil, KOMOpblll HanpasieH Ha npedocmasneHue Y0aieHHbiX YCaye.
BoiBoapl.

Obnaunoe pewiernue MOJICHO 0XapaKmepu308ams KaxK npedocmasienue pasiuy-
HbIX munoe ycaye uepes unmeprem. Yepes obnako na ce2o0Hs modxcem Obimb
npedocmasneHo 02poMHoe KOAu4ecmeo ycaye: (om 6e30nacHo20 U HA0edCH020
XpaHeHus OQHHbIX U CEeMeBbiX pecypcos 00 NPOSPAMMHO20 obecneveHus U ana-
AUMUKU).

Tak, excednesHo noav3oeamens, cam mo2o He 3ameudst UCHOAb3Yem camble pa3-
Hble 00aaunbie npunoxcenus. Ilonvzoeamenu 004auHbIX MEXHONOULL NOAYHAIOM
861200y OM HUX GCAKULL pA3, K020a omnpagAsiom @aiia opyay uiu Koaieze yepes
UHmMepHem, UCnoab3ys MOOUAbHOE NPUAOJICEHUe, 3a2pyicas u3o0paiceHue, 3a-
nycKas Uu0eoxocmune uau uepas 8 OHAAlH-uepy.

Takaice boabuLyio 61200y 0m 004a4HBIX MEXHOAOULL NOAYHAIOM U NPeOnpUsMUS
(vupescdenus). QObaaunble peuwieHus 0As HUX — 3MO YAY4UICHUE COBMEeCMHOU
pabomol U NPOU3BOOUMENbHOCMU, U 3HaYUMenvHoe cHuxceHue 3ampam. 00-
AQ4HbIe MEXHOA0UU MAKICe 03HAUAIOM AVHULYIO 3aUWUmYy OAHHbIX U 0OCHYN K
nepeoosbiM MexXHOA0USM.

Ipumenenne. [Tosyuennovie 66160061 U pe3y16mamol Uccaedo8anuss Mo2ym Obime
UCHOAB308AHbL NPU U3YHEeHUU OAHHOU NPOOAEMAMUKY 8 PAMKAX PA3AUYHBIX HA-
VYHO-00pA308aMENbHBIX KYPCOB.

Hayunas HOBU3HA WCCJIEOBAHMS 6bIPANICACCA 8 MOM, YMO 00Aa4Hble meX-
Hoao2uu u 00pa3zoeanue Ha ce200HAWHUL OeHb s8AAEMCs 8eCbMd BANCHbIM
Hanpaeaexnuem U 8 83U ¢ SMUM 8 Cmamove NPOAHAAU3UPOBAHbL AKMYANbHbLIE
80NPOCHI CEA3AHHbBIE MAMEMAMUYECK0e MOOeAUpo8anue 00Aa4HbIX GblMUCACHUI
051 cucmembl 00pa308amenbHbIX PECypco8 U 8bl0eNeHbl NpeUMyecmea U Hedo-
cmamku.

KiioueBble cioBa: mamemamuueckoe modeauposanue, 004a4Hble GbIHUCACHUS,
uHmezpayus, 06pazoeamenvhbvle pecypcol, 00Aa4Hbie PECypcbyl.

BBenenue

Ha maHHBIIT MOMEHT BpeMEHU CYIIIECTBYET 3 TUIIOBBIX OOJTAUHBIX pellle-
Hus. [IpraeM y KaXXIoro pelreHns eCTh CBOM YHUKAJIBHBIC TIPEUMYIIECTBA.
OO6auHble BBIUMCIICHUS HA CETONHSIIHWI IeHb WHTETPUPYIOTCS KakK B
YacTHBIEC TaK M B TOCYIAapCTBEHHBIE opraHbl. OCHOBHAs LIeJIb JaHHOMN MHTE-
rpalyu - IepeBeeHrue J0KyMeHTO000pOoTa B 2JIEKTPOHHYIO (hopMy.

B xauecTBe mepBOrO 00JIAYHOTO pellIeHUsT MOXHO Ha3BaTh MyOJIMYHOE
o61ako. laHHoe pellieHue JIydlille BCEro MoaXoAsT IJIsl CUCTEM pa3padOTKU
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1 BeO-cepBepoB. B JaHHOM cilydae mosib30BaTeIbCKUIA MpoBaiinep odau-
HBIX BBIYMCJICHUI MPEIOCTAaBUT YaCTh CBOErO IIM(POBOTO IIPOCTPAHCTBA,
KOTOPOU OHM JOJIKHBI TTIOACIUTHCS C IPYTUMHU apeHIaTopamu [2]

PaccmoTpeHHbIe TUIBI 00J1aKOB SIBJISIIOTCS 9KOHOMUYECKU 3 (HEeKTUB-
HBIMU U 1ieJecoo0pa3HbIMU. [Ipu 3TOM orjiaTa MPOUCXOAUT 3a TO KOJUUe-
CTBO YaCcOB, KOTOPOE HEOOXOAMMO JIsl pabOThI B pecypce. [1pu okoHYaHur
paboTHI TTOJIB30BATE)b 3aBepIIacT PaOdOTY U HE TUTATUT 32 TO BPeMsI KOTOPOe
He ObLIO UCTIO0B30BAHO.

BropsiM THIIOM SBISIETCS YacTHOE 001aKo. JlaHHOE pellieHNne Impeiara-
0T KOHPUAEHIMATBHOCTD, CO31al0TCS COOCTBEHHBIMU CUJIaMU U TIpUHA/I-
JiexaT B Kak IpaBujio OuszHecy. B ToM ciyyae eciu KIMEHT (OpraHu3auus
WJIM YaCTHOE JIUII0) 3a00TUTCS O 0€30MacHOCTU MH(MOPMAIIMU TO OH Mpe-
MOYUTAET YaCTHbIE 00J1aKa.

K tperbeMy THIY 001aKa OTHOCSITCSI TMOpUAHbBIE 00J1aKa, KOTOPOE MOXK-
HO OXapaKTepr30BaTh, YTO OHM Ha MOPSIIOK JIyUIlle 00OUX BBIIIIE ITPEICTAB-
JIEHHBIX CEPBUCOB. B TOM cilyyae, eciiu KJIMEeHTbl UCMOJIb3YIOT TMOPUIHOE
00J1aK0, OHM MOTYT YIPaBJIsATh BHYTpeHHElN 0a30i JaHHBIX, a TaKXKe UC-
MOJIb30BaTh OTKPBIThIE pecypchl. TakKe UM MOXET IMTOHaT00UThCS MepeMe-
CTUTh JaHHBIC W MPUJIOXKEHUS M3 YACTHOTO TMOJIb30BaHUS B OOIIEHOCTYII-
Hoe. [TogoOHast TeXHOJIOTUS TIPEeaOCTaBIseTCsl 00JauyHbIM perreHneM 1C.
B maHHOIT IporpaMMe CYIIECTBYIOT HaCTpanmBaeMbIe TIPOCTPAHCTBA C BO3-
MOXHOCTbBIO XpaHEHUS BCEX JOKYMEHTOB ynajieHHo [6, C. 185].

T'ubpunHeie obgaka 001anal0T TMOKOCTbIO YU OHU TMOAXOIAT IJIsT Mac-
LITa0MpPOBaHUs, TaK KakK JI000e MEepernoJHEHUE MOXET PEryJupoBaThcs B
obmrenoctynmHoM obake. Kpome Toro, MOXKHO XpaHUTh BCe HEKOHMUICH-
LIUaJIbHBIC 3a1a4Yld B OTKPBHITOM MCTOYHMKE, COXPaHSs IPU 3TOM BaxKHBIC
NaHHBbIE IO HAJEeXKHOM 3alllUTO.

JlaHHbIe TPUMEPHI SIBJISIIOTCS JIMIIb YaCThIO U3 JOCTYMHBIX TEXHOJOTUIA.
OO6JjayHble BBIYUCICHUSI UMEIOT MHOXECTBO MpuMeHeHuit. M ucxona us
9TOro Jit00ast KOMIIaHUsl WIM CUCTeMa MOXET HallTH MpUMEHEHUE JaHHbIM
TEXHOJIOTUSIM.

O030p JHTEpPaTYpPBI H UCCIIEAOBaHUIT. PaOOTHI Mo mpobieMaM MaTeMaTH -
YEeCKOTO MOICITMPOBAHUS O0JAYHBIX BRIYMCICHUI TSI MHTETPUPOBAHHOMK
MH(GOPMALIMOHHO-aHATUTUYECKO CUCTEMbI OOpa3oBaTe/IbHBIX PECYPCOB
MpeacTaBieHbl B UCCIEIOBAaHUAX KaK OTEUECTBEHHBIX TaK U 3apyOesKHBIX
aBTOpOB. PaccMOTpUM HECKOJIbKO MOIXOM0B K TaHHOW TeMaTHKe.

OCHOBHBIE COLIMATbHBIC CEeTeBbIe CepBUCHI ceTu MHTepHeT ommcaHbl
B pabote poccuiickux aBtopoB K.I'. KpeyetHukosa u 1.B. KpeueTHuko-
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Boii [2]. Bompocam MHTepHET-00yUeHNST U OpraHU3aluy eIUHON MEXIy-
HapoJHOU BUPTYaJbHOM Cpenbl IS peain3allii o0pa3oBaTe/IbHbIX YCIYT
Pa3TMYHBIMY YI€OHBIMU 3aBEACHUSIMU MUPA TTOCBSIIIEH POCCUMCKHI TTOP-
tan E-education.ru.

OmHako B yKa3aHHBIX paboTax IO MCCIeIyeMOoil TeMaTUKe aHaJli3 CHU-
CTEMbl MAaTEMaTUYECKOIO MOAEJMPOBAHUS OOJIAUHBIX BBIYMCICHUN KakK
1aTopMbl ONITUMHU3ALMU CUCTEMBI 00pa30BaTebHBIX PECYpCOB BeChbMa
OTrpaHUYeH U HE B ITOJTHOM CTENEHU MOXKET ObITh IPMMEHEH TIPU pa3paboT-
Ke pelleHWi, HalpaBJIeHHBIX Ha pa3BUTHUSI BCel CMCTEMBI 0Opa30BaHUSI.
TakuMm 00pa3oM, aKTyaJIbHOCTb MCCIIEAYEeMOIO BOIIpOCa, HEeIOCTaTOYHAsT
TeopeTHIecKasl 1 MeToamIecKas 0a3a IpeaonpeaeIuiIi BEIOOp TeMBI pabo-
Thl, €€ 1IeJIb, 3aJa4M.

Pe3yabTaTsl

Ha ceropnsiiHmii AeHb 11T MHTETPUPOBAHHOM CUCTEMbI 00pa3oBaTeIb-
HBIX PECYPCOB CYIIECTBYET TSITh OMPENESIONINX XapaKTEPUCTUK O0TaUHBIX
pELLIEeHNI:

Bo-nepBbIX, 3T0 camooOciyxXuBaHue I10 TpeboBaHUIO. Tak, cucremy
MOXHO HCIIOJIb30BaTh B JII00OE BpeMs M TUIATUTh 3a MCMOJIb30BaHUE. To
€CTb, 00J1aKO IO CBOEH CYTH sSIBIsIeTCS (POPMOIi crieliaIbHbIX BHIYMCICHUI.
TTonb3oBareny co3aalT YYETHYIO 3aMKMCh WM BBIOMPAIOT CBOETO MpOBaii-
Jiepa, U UX yCIyru OyayT JOCTYMHBI B JiloOoe BpeMs. B KoHlle Mecsilia um
BBICTaBIISIETCS CYET TOJBKO 3a TO, YTO OHU uctionb3oBamm [1, C. 134].

Bo-BTOpbIX 061aYHbBIE pelleHus AAl0T UMPOKUM JOCTyIl K ceTu. [Tonb-
30BaTeIM JOJKHBI UMETh BO3MOXHOCTD JOCTYIIa Yepe3 MHTEPHET C J11000-
ro yCTPOWCTBA C MOAKIIOUEHUEM K INToOabHOI ceTu. ObayHble pelIeHMs
KJIMeHTa OyayT JOCTYITHBI Yepe3 BeO-0pay3ephl, a TAaKXKe Ha HOYTOYKax WiIu
MOOMJIBHBIX YCTPOUCTBAX.

B-TpeTtbnx, myn pecypcoB. UTo o3HaUYaeT, YTO HECKOIBKO apeHIaTOPOB
MOTYT COBMECTHO HCIIOJIB30BaTh OHO U TO K& MPOCTPAHCTBO, U PECYPCHI
MOTYT OBITh Ha3HAYEHbI, TTIEPEHa3HAYEeHbI U pacipeneeHbl 0 Mepe HeoO0-
XOIUMOCTH.

B-uetBepThIX, DYHKIIMOHABHAS 3JIaCTUMHOCTh. O0IaKO MOXET PacTu U
YMEHbBIIAThCSI B MAKCUMAJILHO BO3MOXKHOI CTEITIEHH, He 3aTparuBasi HU ero
noJyib3oBatesielt, Hu ux uHdopmaiuoo. Tak, K mpumepy, eciiv cucteMa oo-
pa3oBaTeIbHBIX PECYPCOB UCIBITHIBAET MUKOBBIM TpachuK, 00JJaKO MOXKET
pPacCIIMPSITHCS IS YIOBAETBOPEHMS BCEX HOBBIX 3aITPOCOB.
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B-miaTeix, u3amepumblii cepuc. Iloap3oBaTesin MOTYT TIPOBEPUTD, KakK
4acTo JIIOIU UCIOJIb3YIOT 00J1aKO.

To ecTb MOXHO 3aKJTIOYNTH, YTO B UTOTE CHCTEMa CTAHOBUTCS TTOXOXEH
Ha OIpeIeJICHHBIN Pecypc IO THITY KOMMYHAJIBHOTO, KOTOPBIM MOXKHO CBO-
0OIHO MOJIb30BaThCS U TUIATUTD 33 UCITOJIb30BaHHBIN TpaduK.

Hccnenyem nHbOpMallMOHHO-aHATUTUYECKYIO CUCTEMY 00pa3oBaTe/ib-
HBIX PECYPCOB B YCJIOBMSIX INIoOanbHOM IndpoBu3anuu. Hanbonee mos-
HOI10 B HacTosIIee BpeMsT PYHKIIMOHUPYIOT TPU MOMIEIN OOCITY>KMBaHUS —
970 SaaS, PaaS n laaS.

Kasknast u3 HuX CIIyXXWT OTpene/IeHHOMY YPOBHIO KOHTPOJISI, THOKOCTH
U ynpasiasieMocT. OCTaHOBUMCS MO3TAMHO Ha Kaxnoi ux Hux [4, C. 355].

1) PaccmotpuM mHMpacTpykTypy Kak ycayry (laaS) — B maHHOM Mpo-
1ecce 3aKa3uMK BBIYMCIUTEIbHBIX PECYPCOB MMEET BO3MOXHOCTh CAEIaTh
3aKa3 10 CBOeMY TpeOOBaHUIO, OJIaromapst YeMy IOSIBUTCSI BO3MOXKHOCTB 3a-
mycKa mpousBosibHOTO [10, BKITIoUarotiee B ceOsI OrepallioHHBIC CUCTEMBI
W TIPVITOKCHUSI.

JlaHHYIO YCYTY MOXHO MPU3HATh IOJIE3HON M HEOOXOIUMOM OILue,
eclii cucTteMa 00pa30oBaTeIbHBIX PECYpPCOB OrpaHMYeHa B MOIIHOCTH, a
cepsepsl [3, C. 186]:

2) Ilmarpopma (PaaS) —maHHas cucteMa co3maeTcsl Ha 0a3ze pa3HO-
00pa3HBIX S3BIKOB IIPOTPAMMMPOBAHMS, ITOMICPKMBACMBIX OOJAYHBIM
npoBaiepoM. 3akazdyuK He MMeeT BO3MOXHOCTU YIPaBJISATh OOJIAYHOMN
MHQPACTPYKTYPOIi, HO MOXKET KOHTPOJIUPOBATh M YIIPABIATh TaHHBIMU U
npunoxeHusmu [5, C. 433].

3) Ilnardopma (SaaS) — mpemocTaBieHUE B MOJIB30BaHUE 3aKA3UMKY
MPUJIOXKEHU, pa3BepHYTHIX Ha 00JIauHOM MHMPACTPYKType TpoBaiiaepa
[6, C. 187].

OO0pa3oBaTesbHbIE YUPEXKIEHUST MOTYT MPUOOpeTaTh B apeHIy TaKue
MPWJIOKEHUST KaK JIEKTPOHHYIO TTOUTY, CUCTEMBI YIIPaBJICHMS CBSI3SIMU C
knueHtamu (CRM), mnanupoBaHus pecypcoB Kommnanuu (ERP) u npoune
MMPOU3BOJCTBEHHBIE TTPUTIOXKEHUS.

Wrak, o61auyHble BbIUMCIIEHUS] OBICTPO CTAHOBSITCS CTaHIAPTHBIM CIIO-
coboM nocTyra cucteMbl oopazoBaHusi K U T-undpactpykrype, mporpamm-
HOMY U arfrapaTHOMY obecrieueHuo. JlaHHasT TeXHOJIOTUSI TIO3BOJISIET MC-
MOJIB30BaTh TIPUIIOKEHNST U IPYTHE PECYpChl, YIIpaBlseMble CTOPOHHUMU
00pa3oBaTebHBIMU OpPTaHU3ALUSIMU, KOTOPbIE XPaHITCS Ha BBICOKOIIPO-
M3BOJIUTEIbHBIX CEPBEPHBIX KOMIIbIOTEpax 1 B ceTsax. OOpa3oBaTeIbHbIC
YUpEeXKIEeHUS MOTYT HCIIOJB30BaTh ATH TEXHOJIOTHMU, YTOOBI PaCIIUPUTHh
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cBon UT-¢pyHKIMM MM BO3MOXHOCTU 0€3 HEOOXOZMMOCTH H00aBJIsATh
IporpaMMHoOe obecIiedeHue, epcoHall, BKJIaAbIBaTh CPEACTBA B JOMOIHMU-
TeJIbHOE 00y4YeHUE WM CO30aBaTh HOBYIO MHMPacTpyKTypy [2].

BbiBoabl

ITonpIToXMBasE M3JIOKEHHBI MaTepuall, MOXHO CHIEJaTh CJIeIyIoIIne
BBIBOJbI U1 0000IIIEHMUSI.

OOGpazoBaTesIbHbIE YUPEXKIECHUST MOTYT M3BJIEYb BBITOLY M3 OOJIAUHBIX
yCIIyr, ToBbIias 3(pGheKTUBHOCTL U COKpallast pacxonbl. Tak, B 061auHbIX
BBIUMCIICHUSIX JIIOOOI M3 TOJIB30BaTejIcii MeeT BO3MOXHOCTh IIPUMEHSITh
CEPBHCHI O0JIAYHBIX TEXHOJIOTHIA B 3aBUCMMOCTUA OT CBOWX IPUOPUTETOB,
obJracTeil 3HaHWI 1 OM3HEC-TIPOLIeCCOB. EMMHCTBEHHBIM YCIIOBUEM SIBJISI-
€TCsI TO, YTO CYILIECTBYET HEOOXOAMMOCTb O003HAYNTh HYKHBIE Harpasie-
HUS ¥ I0J00paTh OTBEYAIOIINIA 3aIIpOocaM KJIMEHTa pecypc.
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Mathematical modeling of cloud computing
as a platform for optimizing the system
of educational resources

Annotation

Goal. Based on modern research, study current issues of mathematical modeling
of cloud computing for an integrated information-analytical system of educational
resources.

Materials and methods. 7he methodological basis of this article is the research of
Russian and foreign authors on the issues of mathematical modeling of cloud computing.
Results. This article defines the role and importance of mathematical modeling of
cloud computing for an integrated information-analytical system of educational
resources.

It has been stated that to date, many discoveries in the field of information
technology have occurred. So, for example, technologies have appeared that
allow the user to provide constant access to information. Moreover, access can
occur from any source that has an Internet connection. And it’s cloud solutions
that can provide both a single user (private) and an institution or company with
a set of tools and applications to optimize activities and reduce the costs that they
need at the moment. Cloud solutions are currently positioned as an ever-evolving
technology market that aims to provide remote services.

Conclusions. A cloud solution can be described as providing various types of
services via the Internet. Today, a huge number of services can be provided
through the cloud: (from safe and reliable storage of data and network resources
to software and analytics).

So, every day the user, without noticing it, uses a variety of cloud applications.
Cloud users benefit from them whenever they send a file to a friend or colleague
over the Internet using a mobile application, downloading an image, starting a
video hosting service or playing an online game.

___Also, enterprises (institutions) receive great benefits from cloud technologies.
! Tlyshev Alexander Pavlovich, 3-year graduate student of the Department of
Economic Theory, Moscow State Regional University. (141014, Moscow Region,
Mytishchi, Vera Voloshina St., 24); ilishev aleks@mail.ru
Tolmachev Oleg M., Candidate of Economic Sciences, Associate Professor,
Department of Economic Theory, Moscow State Regional University. (141014,
Moscow Region, Mytishchi, Vera Voloshina St., 24); oltom@bmstu.ru

2019. Tom 9. Issue 3(25)



408 DKOHOMUKA U COIMYM: COBPEMEHHBIC MOACIN PAa3BUTHA

Cloud solutions for them mean improved collaboration and productivity, and
significant cost savings. Cloud computing also means better data protection and
access to advanced technology.

Application. The findings and research results can be used in the study of
this issue in the framework of various scientific and educational courses.

The scientific novelty of the study is that cloud technology and education
today is a very important area and in this regard, the article analyzes current
issues related to mathematical modeling of cloud computing for the educational
resource system and highlights the advantages and disadvantages.
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