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KHPHII (pancada noxropu (PhD) AHCCEPTANASCHHHHT AHHOTAIHSACH)

JuccepTauns  MaB3ycHMHMHT Roa3apGaumru  Ba  3apypaTtH.  JKaxonaa
uHpokoMMyHHMKaUMA Ba OymyTnH Xxucobnall TeXHOJIOTHAIAPHHHHI Kanai
cypraTiapaa pHBOXUIaHUG Gopumm, reorpadMk XMXaTAaH TYpNH HyKrajappa
KofNairaH MaBIYMOT/IApHH KafiTa HOUTA MapKalfapHHMHr xucobmam Ba
XOTHpa pecypcilapHHM CaMapani TakCHMJIAllra KaTra sTHOOp KapaTwiMmokza.
Vby ijHammaa, xKyMnagaH TakCHMIaHTaH GYJTyTiH MaslyMoT KaHTa Hmnam
MapKasHHHHI TapMOK TY3WIMAacHHM INAK/UIAHTHPMLI, KMCMOHHA KyBBaTJIapH
acocuga ax6opoT Xamia BHpTyan Xucobnaml pecypciapHHH KOMIalTHpHI,
yjaapHH cypoB Tanabura MyBogMK TapMOK IIApOMTHAA MapKa3jamrad xonpa
TaKg¥M OTHII YCY/ANApHHH, AACTypHii TabMHHOTH Ba TEXHHK BOCHTAllapHMHH
HIa6 uMKMIIra anoxXuaa IsTHGOp KapaTwiMmokma. By 6opana pusoiuiaHran
Mmamnakatiapaa, xymnagad AKUI, Espona Uttndoku masnariapd, XHHIHMCTOH,
Kanana Ba Poccus depepaumsach kabu QyHEHHHT PHBOXKAHraH MamMiiaKaT/IapHaa
TakcHMnaHrad OymyTNH  MamIyMOT  MapKasHHHHI  HHQpPaTy3sWIMacHHH
HMIAKIUTAHTHPHIL XaMJa PECYPCIapHHM TakAMM STHII MyXHM BasHpanapaan GupH
XucobnaHMoKAa.

XKaxoH TeneKOMMyHMKaUWs TapMOK/Iapuia Y3aTHiagWraH Ba KaiTa
HUUTaHAgurad ax0opoTnapHM KeyMKMHI BAaKTHHH KaMaiTHpHINra KapaTwiraH
Moges, YCyN Ba alOpUTMIApHHH MIal yMKuiu O¥HUYa KaTop WIMME TanKHKOT
umtapy o6 Gopunmokaa. Ymby coxama, xKymiaaiaH TaKCHMIIAHTaH OyiyTiu
MaBIyMOT MAapKa3WHUHT JUCJIOKaUHANAHTaH peCcypCIapHHH — MapKa3naliraH
6Gomkapys MeXaHM3MAH TaKOMM 3THII MOJENHHH, rpa) Ha3apHACH OpKAM
Jactypuii KoHQHTypauMsnaHagHraH TapMOFHHHMHT TOTOJIOTHK CTPYKTYpPacHHH
ApaTHIl YCYIHHH Xamaa ax6opoT pecypciiapHHH peIUTHKAMAIAM OPKATH XOTHpa
MaliiOH/lapHra MablyMOTNapHH TakCHMNAlll AINOPHTMIAPHHH HIIa0 WHMKHIIra
anoxupa bTHOOp Kaparunmoxpa. Ly Gmnan Oupra TakcHmnauran OymyTiM
MaBIyMOT MapKasH pecypClapMHH ONAMHAaH TaKOMM 3THII  OpPKAM
dofiganaHysun cypoBiapHra caMapaiM XH3MaT KYPCATHIN alropHTM Ba KacTypHit
TabMHMHOT/IaPHHH HIINA6 9HKHIN Ro3ap0 XHCOONIaHMOKAA.

PecnybnukaMH3[Aa MabIyMOTNApHH KaliTa MILIam Mapka3apH HIUIAm
CaMapOJIOPNIMTHHY OIIMPHIN, CYPOBIApDHM MARIYMOT MapKaidiapHaa OGYyimm
BaKTHHH KamaliTHpum 6¥iinda Aurd &Hpamyemap, uly >KymuagaH ax6opor-
KOMMYHHUKALUA TEXHOJOTHANAPHHHHI BOCHTANApHAA Xap XHI TYpAArd Ba KaTra
Xaxmaary axGopoTiapHH cakjalll, IOKOPH TE3NHKAR XaMaa Genrunawran cuar
Aapakacuza Kaiita HILIA, cakjam, y3aTHml HyHamHnuiapupa Kymwial wimMmdi-
TAIKHKOT/Iap aMaira OMMPWITaH Ba YTKasunMokaa. VaGexucron Pecny6muxacu
IIpesunenmurmur 2020 fHunauar 5 okTaGpunarn [1P-6079-cornmm “«Pakawm
V36exncTon—2030» CTpaTerMACHHH TAacCAMKNAIl Ba YHH caMmapalid amanra
OLIHpHII Y0pa-TaGHpNapH TYFpHCHAA TH GapMOHUAA «... KATTA MABIYMOT/IADHH
TaXun KW Ba «OGymymnu» Xucobnam TexHomorusiiapugad QoiixanaHum
MMKOHHAT/IAPUHH YpraHUl Ba YNapHH aManuérra TarGHK >THm...»" Basudanapn

¥s6exncron Pecry6muxacu Mpesnactmammur 2020 itun § oxra6paara MO-6079-conm “«Paxawm Vs6errcron—
2030» CTPaTErARCHEH TACAHKTALI BA YHH CAMEPANA AMANTR OUIHPHIN 20pa-TanOHPIAPH TYrpuCcHRA"TH GapMOHH
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Genrmnab Gepmnran. Maskyp Basudanu aManra_ OLIMpHIN, >KyMiajaH
TaKCHMNaHurad OyJTyTNd MabiyMOT MapKa3sWHHHT aBTOHOM OYNyT/IH MaBiyMOT
MapKa3napu/ia Xap Xun TypAard Ba Xaxmaars ax6opornapuu, Genrwnanras chdar
AapakacHaa KaifTa HILTam XaMaa YHHHI TEIEKOMMYHHKaLHA TapMOFHAA Y3aTHII
MyxuM Basudanapnan 6upu xucobnaHamm.

Y36exnc1~on Pecniy6mkacu [pesunenraaunr 2017 #iun 7 ¢pespannaru [1d-
4947-con  «V3bekucron Pecrmy6iuMKacHHM sHana pHBOXNaHTHpUII  6¥#uya
Xapaxatnap crparerusicu TYFpHCHAANTH, 2018 #iun 19 despannaru [Td-5349-con
«AX6OpoT  TeXHONOrHANApH Ba KOMMYHHKAIMANADH COXAaCHHH  fHaja
TaKOMWUIAIITHPHIN 9Opa-TanOUpnapH TYFpHcuaanrd, 2020 iun 28 anpennard
IK-4699 «PakaM/IM UKTHCOIHKET Ba JEKTPOH XYKYMaTHH KeHT JKOpHii 3THII 4opa-
TanGupnapu TYrpucHaanry ¢GapMoHnapH Ba Kapopiapu Xamaa Maskyp aonustra
TerHOUTH GomKa Mebépuif-XyKyKHil Xyxokatnapaa GenrwnaHraH Basu(aiapHH
aMara omWpHmTa ymby AMCCEpTAlMA TAAKHKOTH MyalisH Hapakaja XH3Mar
KWiagd.

TagKMKOTHHHI pecriy6nuka ¢aH Ba TeXHONOIHSIAPH PHBOAIAHHIIH-
HHHI YCTYBOp HYHANHILIApHIra MOCAHTH. Maskyp Taakukor pecmy6nuka dan
Ba TEXHONOTHANAD PUBOMUTAHMIIHHHHT IV.«AxGopornamrupum Ba axGopor-
KOMMYHHKALHsl TeXHONOTHUIADMHH PHBOXUIAHTHPHII» YCTYBOp HyHANHIIH
ZAoHnpacuza 6akapuiraH.

Myavmonn  YpraHmIraliIHK  AapaxacH. TaxcummanraH  OymyTiu
MaBIyMoT MapKasHHHUHT MaBRJIyMOT caxam HudpaTy3HIMacH
dolinanaHysunnapra TypiH Aapakalard MaslyMOT cakiam Ba. TaKOMM 3THII
XH3MATIIapHHA KYJU1aG-KyBBaTNalin Ba reorpadguk HXaTaaH JHUCTOKAUHIAHTaH
MaBIyMOT CaKjalll TH3MMHHHHT SHTH apXMTEKTYPaCHHM [UAK/LTaHTHPAMIH.
Kynrana TagiukoTiap Gy ayTiH MabiIyMOT KaiiTa HILTaII Ba Cak/1all MapKa3HHHHT
HHQpaCTPYKTYPaCHHH spaTMll, YHHHI CaMapa[OpAMIMHM OenrmiaijuraH
KYpcarkilapuHd  Yprawumra  GarumutamraH  6¥m6, pecypciapHHH
WAKIaHTHPHIN,  caMapand  ¢oHianaHWm  Xamaa  QyHKUMOHA/UIMTHHH
XapaKTep/IOBYH MNapaMeTPNapUHM TaAKMK 3T Ba Gaxonam GyHuya KEHT
KaMpOBJIH HIIMHHA TagKHKOTJIap ONMHG Gopmmoxna

TagxuxorTan onmumnap A.S.Tanenbaum?, A.B.Bo6uenkos’, A.H. BooSBéB :
A.C.Bopoxuoe, H.B.Tyropa’, B.U Bonqnxm; J.Fortes 7,

2 Tanenbaum A.S. Distributed Systems // 3rd cdition. Version 3.02. — C Sp Independent Publishing

Platform, 2017. — 596 p.

3 Bob AB. Paspaborxa B YUPABNCHAR pECYCAMH B BHDPTYAILHEIX OPrEHA3AMATX
HLIx cpea // Asropedepar PTAIMA H3 CORCKAHRC YICHOH CTCNCHE KARIHAATA

TexEmaecknx Hayk. Cremmnerocts: 05.13.15 - BHUMCAHTCALHIG MAMAHE,KOMIDICKCH H KOMIBIOTCPHMC CETH.
Mocxsa, 2011.
“ Bopobsés A. H. Mogenn 51 mcToant nopsanerns 3GQCKTHBHOCTH NPCAOCTABICHNT HH(OPMAILHONHAX YCIyr B
neaTpax obpaborxm gammeix // Cnemmamsmocts: 05.13.01 — cucremumdii aramn, ympasnesme u ofpaborxa
mrdopMaiHA (TexmrecKHe CHCTEMB). ABTOPedEPAT MHCCCPTALNHA HA COMCKAHHC YHCHOH CTCRCHH KaMaMaaTa
TEXHIICOKIX LAYK. Cauxr-IlerepGypr - 2012,

% Bopowmuos A.C., Tyrosa H.B., Tyros A.B. OucHxa npoH3SommeNbHOCT: 06NATHKX HEHTPOB 06p260TKA ARHHBDX
/IT-Comm: TenexoMMyHHRALHHH Tpancnopr. — 2014, -Ne§. ~ C.69-71.
¢ Bormmxan B. Y., 3umxim C. A., Kapaunmesa H. C. Oprampaims (ySKIHOHHPOBAHHS 06NaTHO-CETEBRX
PacIpEICACHANX BEMRCIATCIBHEIX CHCTEM C 8PXUTEKTYPO «arenTsl kax cepBRCH» H3lnecTia BAICTIHX yue6HEX
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V.B.Amupcaunos, H.B.Vcmanosa®, X.3. Xyxamaros'® Ba GomkanapHuHr WiMuit
HUUIApHAA TAKCHMITAHTaH TH3HM XaMJia MabTyMOT KaifTa MIUIaln MapKa3sIapHHUHT
CaMapajiop/iNK KYPCAaTKHWIAPHHM TaXJIWN KHWIHIDHHHT TYPJIH >KMXATIapH Kypuo
YHKWIraH, pecypciapHHH 60IKapHl Ba TAKAHM 3THIN JKapaéHNapHHH TaXTWUIam
Xamza 6axonalIHHHT YCyJl, MOAE/UIapH TAKINHG ITHIraH.

Onu6 GopwiraH TaxJMN HaTWKanapH IIYHH KYPCaTalMKH, TAKCHMJIAHTaH
HH(PaCTPYKTYpalli MaBilyMOT KaiiTa WMINANl Ba CaKjIall MapKA3HHHUHT TapMOK
TY3WIMaCHHH [IAKJUTAHTHPHIN, XXHCMOHHH KyBBaT/iapH acocHaa ax6opoT xamaa
BHpTyan XHcofnam pecypciapHHM IIAKJUIAHTHPHIN Ba JKOMNAMITHPHIN, YJIapHH
c¥poB Tanabura MyBO()MK TapMOK IAPOMTHIA MapKa3JlalllaH XO/Aa TAKANM STHII
MacananapH Ba Gomka Myammonap nalino 6¥mimmu, ynapHu xucobra onras xonna
TakcMMiaHraH  OymyTnH  MaBiyMOT  MAapKasapHHHT  CaMapafopJIMTHHH
Genrunatigvran cudaT KYpcaTKMWIApMHH AXUWIMWIA, SHTH YCYJ, MOAENX Ba
IMOPATMIIAPHH MILIAa0 YKKHIN XaMAa aManuéTra )KOpHii STHIN Macalanapy eTapim
Japaxana ypraHuiMara.

Juccepramus TAAKHKOTHHHHI AHCCepTanHA 6axapwiraf oJHi TabJIHM
MYaccacaCHHHHT HWIMHII-TAIKHKOT HIUIapH pexanapH GwiaH Gornmcmrm.
Hucceprauus TankukoTH Myxamman An-Xopasmuii Homuaarn TomkeHT ax6opor
TeXHONOrHANIAPH YHHBEPCHTETHHHHT WIMHMA-TaKHKOT HIWNAPH PEXaCHHHHT Ned-
484-14-con  «KefimHrH aBmOA  TAapMOKIApH  peCypcnapHHH  CepBHCra
AyHanTHpWITaH apXWTEKTypa YciybnapH acocHaa — TakAHM STHIHIIHHHHT
ycynuan  uopia6 uumkam»  (2014-2015),  Ned-635-16-con  «HacTypuit
KOH(HrypauusiaHaaMral TapMOFH HErH3WAArH OyTyTJIH MabhlyMOT KaliTa HILiam
MapKa3napyHd MOIE/VIAIITHPHII Ba ONTHMA/UIAIITHPHII MacalanapH eYHMHHH
6axcapum» (2016-2017), NeA-5-018-con «Mypakkab CTpYKTypaiH TaKCHMJIaHFaH
TH3HMHHHT  OMCIOKAUHANIAHFAH PeCYpClapHHH  CepBHCra  HMYHAITHpHITaH
apXHTEKTypa HEerH3Hja ONTHMal TaKAHM OSTHIMIIHHHHT MOJCIHHHM SpaTHm Ba
TAIKHK 3THLY (2016-2017) MaBsynapuaard rofinxanap noupachaa 6akaphiraH.

TanKMKOTHHHT MaxKcaiaH. TaxcHMiIaHran OyJNyT/iH MabiIyMOT MapKasd
CaMapaJOpNMrHHH  OIUMPHMII  HMKOHHHH  GepyBum  HH}paTy3wIMaHM
MaK/UTaHTHPHII XaMZa pecypclnapHH TaKAMM 3THII YCYN Ba AITOPHTMIAPHHH
HINa6 yAKAm.

sanencunil. [Tosomxcxmii pernon. Texmmiccxse uayxn. — 2019, — Ne 4 (52). -~ C. 27-50. — JIOH 10.21685/2072-
3059-2019-4-3.
7 Xu )., Fortes J. Multi-objective Virtual Machine P in Virtualized Data Center Environments. Proceedings
of the Green Computing and Communications (GreenCom), 2010 IEEE/ACM Int'l Conference on & Int'l
Conference on Cyber, Physical and Social Computing (CPSCom), Hangzhou, 18-20 December 2010. IEEE, 2010.
Pp. 179-188.
® HumanGacs T.H. Meton pasmemernus o6naumix cepsepos B Cloud-gara nentpe ¢ pacnpenencrroi crpyxtypoit
1/ “AxGOpOTKOMMYHMKALHMANED: TAPMOKNAP, TEXHONOMMANED, ediunap” xypuam. -Ned(44), Tommerr-2017. -C.28-
33 ISSN ZOlO-SIOX.

? Aump VB, H.b. O6navnas uadpacTpyxtypa AHGOOKOMMYHMKALKOHKONR CCTH: 0COGCHEOCTH
MOACITHPOBAHHA, Becrmu: nayxn B obpasosanng, Ne 4(28) 2017.
¥ Khujamatov Kh.E., Abdullayev M.M. Conceptual Model of Distributed Resources of a Cloud Data Center Based
on a Soﬁwm-Dcﬁned Network // “International Journal of Advanrced R h in Sci , Engin and
Technology™. Vol. 8, Issue 11, November 2021. -P. 18498-18504
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TaaEKOTHEHT BasHpanapu:

TAKCHMIIAHTaH OYJYT/IH MabiyMOT MapKasHHH HIAK/UIAHTHPMIL jXapatHHHH
Ba MOJE/MHHH TaXJTHJT KHITHI;

TaKCHMJIaHTaH GymyTiH MaBITyMOT MapKasH JacTypHii
KOHQMrypalMANaHaJMraH  TeleKOMMYHHKaLMsd  TapMOFHHMHI  TOMOJIOTHK
TY3HJM2CHAH MAKUIAHTHPHII yCYTHHH HIITa6 9HKuu;

TAKCHMJIAHTAH OYJIyTAM MaBiyMOT MapKasH BHpPTyan XHcoGmam Xamia
ax60poT pecypciapHH IMAKIIAHTHPHIN, XOTHpa MaHAOHIapHra JXOWIATHPHII
YCyJ1 Ba anrepHTMIIAPHHH APaTHII,

TAKCHMJIAHTAaH OyJNyTIH MawiyMOT Mapkasu XHcoGnam Ba ax6opor
PECYPCIIapHHH TAKHHM ITHIHINHHH TabMHIIaAauraH JacTypHii TABMHHOT HILIA6
GUKHIIL.

TaAKHKOTHHHT 00LeKTH cHdaTHaa TaKCHMJAHTaH O6YIyTnH MablyMOT
KalfTa Hiuiam Ba caKjiall MapKa3H O/IMHIaH.

TaIKAKOTHHHI MpeAMEeTHHM TaKCHMIIaHraH OyNyT/IH MabilyMOT MapKasH
KOMITOHEHTaNIap Ba pecypcllapHH GOMIKAapHII, TaKCHMJIAIN Xapa&Hiapy TamIKHI
3TanH.

TaAKMKOTHHHT YCy/LiapH rpad, oMMaBHii XH3MaT KypcaTuil, OKHM/apHH
TAKCHMJIAII HA3aPHACH, MATEMATHK MOJEIUIAIITHPHII YCYJUTapH XHcobnaHamu.

TaaKMKOTHHHT WiMH SHIWIMIH KyAugarunapaan K6opar:

TaKCHMJIaHTaH OyJyTnM MamiyMOT MAapKasHHAHI JHCNOKAUHANIAHraH
pecypcrapyHH MapKajjjamraH OomKapyB MeXaHH3M/M TaKXHM 3THIN MOZENH
ANUIa0 YMKHITaH; v

rpadp Ha3zapHACH OpKaMM TaKCHMIIaHraH Oy/AyTIH MablIyMOT MapKasu
mactypuil KOHQHrypalMAnaHaguraH TApMOFHHHHI TOIMOJOIHK CTPYKTYpPaCHHH
ApaTHIN YCYJI WILIa0 IHKHATAH;

TaKCMMJIaHraH OyJIyTIH MamiTyMOT MapKasuHMHr axGopoT pecypclapHHH
perUHKauMananll OpKAIM XOTHpa MaiifioHnapura MabmiyMOT/IapHM TaKCHMJIall
aNrOPHTMH HIIIa6 THKWITaH,

TaKCHMJIaHTaH OyJNyTNIH MabiyMOT MapKasH pecypcllapHHH OJIIHHAAH
TAKAMM ITHII OPKAMH olianaHyBuH cYpoRNapura caMapaii XusMaT Kypcaruu
aNrOPHUTMH HILIab IHKWITAH.

TaaKHKOTHHHT aMaihii HaTHXajJapH KyinaarwiapaaH ubopar:

TAKCHMJIaHraH GYJyTIM MakIyMOT MapKasMHHHT HHGpacTpyKTypacHHu
IAK/UTAHTHPHIN, TYPIM KyBBar Ba TypAard JKHCMOHMH peCypC/lapHHHHT
CYpoBJIapH XyCYCHATNApHHH XMcoOra osraH Xojja TakCHMIall MOACTH HHLa6
YHKHWITaH,

TakCHMWJIaHTaH  OyiyTiM  MabiyMOT  MAapKasd  TEJICKOMMYHHMKAUWA
TY3WIMacHHH  JacTypuif  KoHurypaumanaHauraH TapMOFH  TOMOJIOFHK
CTPYKTypacH HIuiab YHKWIraH;

TaKCHMJIaHraH OGyJyTinH MakiyMOT MapKasHHUHT BMPTyal XHCOGjmam
pecypcliapyHH IDAK/UIAHTHPHII Ba CepBep KOMIBIOTEpJIapHra JKOMIaTHpH,
ax60poT pecypclapHHH pEIUIMKAIMANau aCOCHAA XOTHpa JMCKIApHra YpHatH
yCyA Ba aIrOpMTMIIApH HILTA0 YHKHIraH,;



TaKCHMIIaHraH OyNyTAH MabIyMOT Mapkasd CYPOBH OKMMJIapHHH HacTypHit
KOHQHIypauMANaHanuraH TapMOFM XYCYCHATNAPMHH XHcoGra onran Xxomaa
TaKCHMJIAI AacTypHil TABMHHOTNAPH HILTA0 YHKUATAH.,

TagKHKOT HATHKATAPHHHHT HINOHWIKNIMIM TaKCHMIAHraH O6yJIyTiM
MabJlyMOT MapKasHHMHI HH(PaTy3WIMacCHHM MaTEMAaTHK AACTypliail yCysUlapH
HEerH3uAa I[NAKNNAHTHPHIN MOAENH, YHHWHI TeJIEKOMMYHHMKAIMS TapMOFH
TOMOMNOrHK CXeMacHHH rpad) Ha3apHACHHUHT AOMHMHAHT TYTUIaMIap Ba P-memnana
6ymmiapd  acocupa APATHIN YCy/iH, YeKJIaHraH KyBBATNIApAarH BHpPTyan
Xuco6Jam pecypciapHHH WAKUIRHTHPHII, YIApHH Xap XHI HYKTajlapAari cepsep
KOMNEIOTEPNIApHra KOMMAITHPHIN, axOopoT pecypciapyHH —peIUTHKAUHEnam
acoCHAa XOTHpa AMCKIApHra YpHaTHII MacalanapH MaTeMaTHKAHHHT TeTrHILIH
Gynumnapura acocnaHHG OakapuITaHIMIH, CYPOBNAPHH OKHMMIIAPHH CAKJIAHHIN
KOHYHH aCOCH/a TaKCHMJIaHTaH OyJIyTAH MabIyMOT MapKa3H pecypcllapH opacHza
Takcumyiam  Gylipua ApaTWiIraH anropHTMIIap¥ Ba JacTypHH TabMHMHOTNApH,
OJIMHraH HaTWXANapHHHT TaX)THIM GrnaH OenrnnaHany.

TaaKHKOT HATHAXATAPHMHHT WIMHH Ba amanuéi axaMHATH. TaZKukKoT
HATHKATAPMHHHT WIMHA aXaMHATH JacTypHil KOHpHTypamHsaiaHaOUraH TapMOFH
&pmamMpzia TapKOK XONAArH GyiyT/iM MablIyMOT Mapkasd Ty3HIMacHHM spaTHIN,
Xucobnam Ba ax6opoT pecypciiapHHH MAKIUIAHTHPHIN BA XOWIAIITHPHIN, TAPMOK,
Ba TaKkcMMIaHraH OymyTiM MamiIyMOT Mapkasd KOMMOHEHTANapHHHHT
IOKITAHTAHIIHK JapakaNapHHH XHcobra oJraH Xonma cCYpoBNApHH OKWMIIapHM
CaKNaHHMII KOHYHH HETH3MOA TaKCHMMall 6¥iiMda spaTWiraH MOReNs, yCYyJ Ba
AIrOPUTMIIAp TAKCHMJIAHTaH GyNyTiM MabiiyMOT MapKasH MH(pacTpyKTypacHHH
TH3UMJTH TAJKHK ITHIUTa HMKOH spaTHIM 61ian GenrunaHany.

TaaAKHKOTHHHI aMaTH axamMuMsATH TaKCHMJIaHTaH OynyTiH MablyMOT
Mapka3sy TeJIEKOMMYHHMKaUHA TapMOFH Ty3WIMaCHHH AacTypuii
KOH(ypauanaHaZlirad TAPMOFH aCOCHJAA TAaKOMWUIAIITHPHIN, TAPKOK XOJAard
BHpTyan Xucobnam Ba ax60poT pecypcnaphHH AacTypuil KoHbypauMAnaHaauran
TapMorH &paamuna OHpnamTHpwIMIE Ba  doififanaHyBuM  CYpOBNAPHHH
TakcumiaHran 6ymyTiH  MaByMOT Mapkas¥ KOMMOHEHTanap opacuia
MapkailjaliraH XONAa TaKCHMJaml kapaSHaDHHH TAIKMA 3THID HMKOHH
spaTunuoH OunaH Genrunasagy.

TagKHKOT HATHXKAIAPMHHHT skopHii KunaHHmu, TakcuMnanTad 6ymyTim
MablyMOT  MApKasHHMHT  HHpaTy3WIMacHMHH  IUAK/UIAHTHPHMID  XaMaa
PeCypcnapuHM TakOMM OSTHII MOAeN Ba auropuTwiapH 6¥iimua onuHran
HaTIDKanapu acocHaa:

rpad Ha3apMACH OpK&IM TAKCHMNAHraH OyJyTnM MabiyMOT MapKasH
AacTypull KoH}MrypauMsiIaHaIMraH TAPMOFHHMHI TOMOJOTHK CTPYKTYPAacHHH
APaTHII Ba TAKCHMJIAHMaH OGynyTnH MakIyMOT MapkasHHMHT ax6opor
PECYpCNapHHH pEITMKAUMANIAIN OPKANM XOTHPAa MaHOHIapHra MaklyMOTIapHH
TaKCHMNam  ycyl Ba  anropuTMiaapH  Ax6GOpoT  TEXHONOTrHsNapH Ba
KOMMYHHKAUMANAPHHH PHBOXIAHTHPHII Ba3sHPAMIU Tacappydunaru
KOpXoHanapza, XycycaH «Y3bekrenekom» AK Xopasm ¢pwmanmra sxopuil 3THiras
(Ax6opor TexHONOrHANApH Ba KOMMYHWKAUMANADHHM  DHBOXCTAHTHDHIN
BasHpIMruHuHr 2021 #un 23 cenraGpnarm 33-8/6679-coH MakiyMOTHOMACH).
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VLMl Ta[iHKOT HaTIDkacka TapmoK HYH/a MabITyMOT y3aTii Teanuru 11-12 %
TaYa OIMPHIN HMKOHMHH Gepran; -

TaKCHMIIaHIaH  GynyTnn MaBIyMOT MapKa3sHHHHI AHC/IOKALHA/IAHTaH
PECYPCNIapHHH MapKasnamran 6OmKapye MexaHH3MIA TAKONM 3THII MOAETH
XaMmia TakCHMMaHraH 6Gymyrnm mabaymor MapKasH PECYPCNAapHHH OJIHHAAH
TAaKMM 3THIN OpKAH QofinananyBum cYponapura caMapanit XuImar KypcaTHm
:’:‘B OPHTMH  AXGOPOT  Texmomormanap  Ba  KOMMYHHKAUHMANADHHH
PEBONUIAHTHDHIN  BAaSHPNMTH  Tacappyduaaru KOPXOHaJapaa, cycaH

YsTTBPM” JIVK ra skopuii srwmran (Ax6opot Texnonoman:gu Ba
KOMMYHHKAIHUIADHHY  PUBONUIAHTHPHII ~ BasWpMMrMEMHr 2021  jmn 23
cenrabpaaru 33-8/6679-con MabilyMOTHOMacH). Mamuili TaZKMKOT HaTwxacuia
(onananyBIHNapHHHT CYpoBnapMEM  TakcuwnamraH GynyTin MaBIIyMOT
Mapkasuia 6um Baktuuy 9-11 % rava kaMaHTHpHII HMKOHHHH Geprai;

TaKCHMNIAHTaH G6YNyTiM MamiIyMOT Mapkasd peCYpCapHHH ONAMHAAH
TaKAHM STHIN OpKaM (oiinanaHysuu cypoBaphra caMapaiy XH3MaT KypcaTHIu
AacTypuli TabMHHOTNapu Ax6opor TEXHOJIOTHANIapM Ba KOMMYHHKaLMJIapWHH
PHBOXITAHTHPHIN Ba3sUDJIMIH Tacappy¢duaard KopxoHatapaa, xycyca «New Line
Solutions» MWK ra xopuit sTwiraH (AXGOPOT TEXHONOTHIapH Ba
KOMMYHHKAIMUIADHHH ~ PMBOXK/IAHTHPHII ~ BasupamruHmar 2021 Aun 23
ceHTAGpaaru 33-8/6679-con mammymoTHoMack). MIMHH TANKMKOT HaTIKacHma
pecypcnapunad goinananum camapafopiaHruau 10-11 % rava omupras.

TagKHKOT HaTHXaNapHHMHT anpoGaumscy. MasKyp TANKMKOT HaTHXKa-
napu 18 Ta wiMnii-aMamuii xoH(epeHIMARa, Iy XyMmiajaH, 9 Ta XalKapo KOH-
¢epenims Ba 9 Ta Pecrry6nuka wiMHi-aMamiii KoH(EpeHLMACHAA anpobaunaan
YTran.

TaakekoTnap HATHAAJADHHHHT JBJIOH KWIMHAMM. TaIKHKOTIap
MaB3ycH 6¥iinya sxamu 31 Ta wiMuii mmnap, ynapaas 8 Ta Makonanap Y30eKHCToH
Pecoy6mukacn OAK TaBcus 3TraH sxypHa/Ulap/a, UTy XKyMiajaH, 2 Ta XOpikui, 6
Ta pecmyOnnka MUKECHAaru skypHaiapaa gon stwiraH Ba 3 Ta OXM yuyH
ApaTHITaH JacTypHii BOCHTaNIapHH Kali[i KHIHII ryBOXHOMANapH OfHHIaH.

JHccepTamUANMAT TY3WIHIIH Ba Xaxmp. Jluccepranusa KMpHI, TYpTTa
606, xynoca, ¢oiimananmnran anabuérnap pyifxars, Hamp OSTHWIraH HIjap
pyiixatu Ba miopanapmaH nGopar. Huccepramuanuur Xaxmu 118 caxudann
TAWKWT ITAJH.

JAUCCEPTAIMAHUHI ACOCHil MABMYHH

KHprmm KHCMMAQ AMCCEPTALMS MaB3yCHHHHI NON3apONMru Ba 3apypiuru
ACOCIIAHTAH, TANKMKOTHHHT Y36exncTon Pecry6nmkacu ¢an Ba TEXHONOrHsNapH
TapaKKMETHHHHT YCTYBOp MyHaniMuuUiapura MOCTHTH KJpCaTHiraH, HIOTHHHT
MaKcajl Ba Basu(anapi Gelruiat oiHraH Xamaa TaAKHKOT OOBEKTH Ba NPEAMETH
AHHKJIAHTaH, OJIMHIaH HATIKAJAPHUHT MINOHWIM/IHIH aCOCHaHraH, YJIapHHHT
Hazapuii Ba aMaHi axaMHATH 090 GepwnraH, TAAKMKOT HaTHKalapHHM aManaa
JKOpHii KWIMIN XOJIaTH, HalIp 3THAraH HUUIap Ba AMCCEPTALHAHHHT Ty3HNHMIUH

6¥itHua MaBTyMOTIIAD KEJITHPHIINaH.
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Huccepraunanunr “TakcHmianrad GyJyT/H TH3EM pecypciapH TaKIHM
STWIHIAHHHT X0/IaTH BAa PHBOXJIAHHIN HcTHKGOMIapn”® ne6 HomnaHran Gu-
pHH4H 606Hpa, OyNyTIIH TaKCHMIIAHTaH TH3HM PECYpPCapH TAKAKMM STHNMIIHHHHT
XONAaTH Ba PHBOAUIAHMIN MCTHKOONNapH, OYMyTNM TaKCHMIAHTaH THIUMHHMHT
apXHTEeKTYpaBuii XyCyCHATNApH Ba PHBOMUIAHHII TEHACHUHMSNAPH, TAKCHMIIAHIaH
OysyTaM ManiTyMOT KaiiTa HIfal Ba cakjiam mapkaanapuruir (MKCHM) mndpa-
CTPYKTYPacHHH IIAK/LIAHTHPHIN Ba PECYPCIAPHHH TaKAUM 3THII HyHANMIIMAArnu
HIMHI HIUIap, MaBXyA YCYn Ba MOZE/UIAp KYpHO YMKWITaH Ba TaXJTH
HaTHKaJlapy KeTHPWIraH.

Xap Xun HyKranapAa AMC/OKALHsIIaHraH aBTOHOM GymyTmu MKUCM pecypc
Ba XM3MATIIADUHH KEHT NoMpajard ¢oinanaHyBunnapra caMapamy TaKAMM 3THII
MaKcaquAa ynapHH 3aMOHaBHii TApMOK BOCHTaNapH épaamMuna 60rnab TakCHMIaH-
raH CTpYKTypanu AroHa 6y/ryT/iH MabITyMOT KafiTa HIam MapKkasu spaTtuna Gom-
napy. Takcumtanrad Gy TyThH MaWTYMOT KailiTa MInjam MapKa3fapHHHHT acOCHH
KOHLEMIHMACH XXHCMOHMI pecypcnap napakacHa TaKCHMiIall NPHHLMITAHH Ba
MaHTHKKH NapakaZa MapKa3falTHPHIN NPHHUMIH KY/UTAHHIMIIHHA Taxo30
JTagM.

Takcumnanran GymyTinH MabIyMOT KafTa MILIAm MapKa3NapHHUHT Macil-
Tabu Ba MULIOB GepunaauraH MabTyMOTIAPHHHUHT XaXMH To6opa omHG Gopadr-
raHaurn caGabnu, yJapHMHr ApaTWIMINH Ba PHBOMUIAHHIIM KalTMac skapaéH
Xucobnanu6, TakcMMnaHraH OynyTnH MabayMoT Mapkasu (TBMM)spartum
MyaMMOCHra GardIllaHraH H3NAHWIUIAD TaX/(WI HaTiKanapd  acocHaa
Kyluaarnya xynocanap KWIHHTaH:

1. Feorpaduk KMXaTAaH AHCIOKALMANAHTAH aBTOHOM OYNYTIH MARIYMOT
Mapkazmapu(ABMM)uHHr  XHcobnam, xXoTHpa Ba 6omKa pecypclapMHH
TENEKOMMYHHMKaLHMA TapMOKJIapy acocuaa GHpIaIITHPHG, BHPTyal pecypCiapHH
TAllKWN  KWIMIL, ArOHA MapkayjamraH GomkapyB TH3MMH — aCOCHMAR,
oiinanaHysuunapra TaKAMM STHII MyaMMOJIADHHHHT €4MMIAPHHH HILUIA6 YHKHII
opKara kaffrMac >kapa&H Xxucobnank6, oMM Ba MyTaxaccHciap TOMOHHAIAH AHTH
ycyn Ba Mogemnap Muuiab uMkum GopacHAa KeHT XOMpaja MANaHMILIAp OHG
GopHIAETraHIMIHHK KaiT THIN XOH3.

2.Xap xun “Hykra”nmapaa xoiutamraH ABMMUIapDHHHT HHTErpaUuMACHHH
HIHTepHET TapMOFH HErHW3MAa aMaiTa OMMPWIHIIH, KY3aHMaH MaKCaara OiHe
KeJIMaliil, YYHKH YHHHT anoKa KaHaUIapH 60mKa Typaars MakilyMOT OKHMJIapH
OWitan IOKJIaHTaH Ba Y3aTHIN KOGHIMSTH MabIyMOT KaiTa HILIaml TH3HMIAPHHHHT
Te3nurupad 6up MyHva mact 6¥nagu. Illy ca6abmu, TBMM HHH ApaTHII Y9yH
AacTypuii konurypaumsnasamurad TapmMord (JIKT) acocuaaru 10KopH Te3HKAA-
I'H anoxuaa MawiTyMOT y3aTHII TApMOFH APaTHAHIIMN Makcaara MyBodux 6¥namu.

3. TBMM Tapxu6unarn ABMMrapHuHr XHCMOHWMIT pecypcliapH HErH3HIa
Xap XHJ KyBBaTTa 3ra BHPTYAll peCypC/iapHH MaK/NaHTHPHIN Ba YIAPHH Xap XWi
“HyKTa"napmars cepep KOMITHIOTEpNApHTa  KOMNANITHPHIN - KAPatHIaPHAH
ONTHMAJJIANITHPHII MaCaJIaCHHH Xall KHJTHII.

4. TBMM pecypcnapuHu KeHr AoMpajarH (oHaanaHyBIHwIapra ONTHMAN
TaKCHMJIal MacanacHHH Xal KW, By fiynanumpaa 6up weua ycynnap moutab
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UHKWITaH, ynapia dolinanaHysun CcYpoBMHH Mapka3 BOCHTaNnapuia Oyiaum
BaKTHHH MMHUMAUTAIITHPHIN MOAE/IAPH TAKIH( STWIraH, aMMO CYPOBIApHH
TC/ICKOMMYHHKALMA TapMOFHAA Y3aTMIN Y4yH KETaguraH BakT xucobra
omunMaral. Cyposun TBMM pa 6Ynmm BakTH CYpOBHH TapMOKAA Y3aTHUI Ba
Xucobnam pecypcuna aiira Hunam YUYH KeTafHraH BaKrfapHHHr AMFUHANCHIAH
ubopar 6Ynamm.

IOxopuna kemrupmiran xomatnapum xmcobra onran xonma TBMMuHuHF
HH}paTysuMacuuu WAKUIAaHTHPH A0/3apbiury Ba OyHOa YHHHT TapkuOHii
KHCMNIapHia cYpoRnapra Xu3Mar KYpcaTHIl BAKTHHH TAKCHM/IAHMILH TH3MMHHHT
PalHOHAIMIHHE TaBCcH(NOBYM napamerpnapra GeBocHTa GOFNMK IKAHMHIHHH
Xucobra onraH Xonaa Me3on KYpcaTku4d cudaTHaa YHHHT MABTyM (aoHATHAArH
BAKT OpaNHFy KHAMAaTHHM O/IMII MaKcaara MyBoUK/IHIH acocyab GepuiraH, AbHH

D=FQ [{tgrr} +t, 3D, ¢y

6y epaa, {#y,}-cyposnu JIKT BOCHTaNapuja y3aTHII Ba KaiiTa MIWlaml y4yH
KETanuraH BaKTIApMHHHT YpTava KuiiMaTy; {1,} — cypoBuH TBEMM BHpPTYaI XH-
cobnam pecypcnapuna Kaifta mmutaHMmM y4yH capdnaHaguraH BaKTJapHHHHT
¥prava kuiimarn.

Auccepraumanumr “Takcumnanran GymyTan MabiyMOT MAapKasHHHHT
HR(paTy3IRIMacCHH] WAKUIAHTHpHM” pne6 HOMAaHraH HKKHHYH 6061
TaKCHMIAHMaH OyiyTnu Mawmymor Mapkasu pecypcnapunn JIKT TapMmoru
HETH3NNA TaKAMM OSTMINHMHF KoHuUenTyan MojenmHu spatum Ba TBMM
HHQPATY3HIMACHHH IMAKNAHTHPHIN MacANACHHH WAK/UIAHTHPHIIA GaFMILIAHIaH,

TBMM pecypnapu Ba xusmatnapn Taxaum STHIHIINAa KyHWAArH KOMO-
HEHTanap HITHPOK Tajmnap: GymyTnu goiigananysan, TBMMHHHT Mapkasuii
6omkapys THznmn, TEBMM PecypclapuHUHT HH(paTy3HIMacH, TelNeKOMMYHHKa-
N4 TapMOFH BOCHTaJlapH. YMymuii xonga TBMM HHHHT OyJyTAH MYXWTHHH
yUTa KOHUENTyal MYXHT CaTXIapHaaH ubopar geraH xyjocara KejMill MyMKHH:
KHCMOHWH pecypcnap carxu, TBMM pecypc Ba XM3MAT/IapHHH TaKCHMIIAll Ba
TaKIMM OSTMI caTXM. Kemrwpunran Mawnymomiap acocupa Kynm  carxim
TaKCHM/IaHTaH GYJNYTMM MakiIyMOT MapKasHHWHT MH(pacTpykTypacHHHHr KT
aCOCHAAr! KOHUENTyan MOJE/H 1-pacM KypUHHIIKAA TACBHPIAHAMH.

TEMMH HH(PaTy3HIMaCHHMHHHT aCOCHH XyCyCHST/IapUHH TaBCH(IOBuM
KOHIENTyall MOAEJ 6Up HeuTa Tapkubuil KucMnapaaH TapkuG TONamH, TbHHA

TEMM = {XP, BK, TB,MCT} )]
6y epna, XP — pacTypuii KOMQMrypaupsnaHaguraH TAPMOFMHHHT TETHILTH
KOMMyTaTopiiapura GofnaHraH aBToHOM OynymiM Mapkainap XMcoGnam
pecypcnaputmir Tymiame; BK — 6ymyr xontpomnepu; TB — TBMM Tapmorn
TONONIOTHK CXeMacHAa KyJUlaHWIauraH TapMOK BOCHTAIADHHHHI TYILUIaMH;
MCT-TBMM cerMeHTIapHiarn *MCMOHMA Ba BHpTYal MallMHamapra
GoFnaHraH MaBITyMOT CaKnall TH3MMITapH.

JKT TapmoFHma CYpoBNapHH y3aTMin Ba KaliTa HMOUIAM KapaSHnapH
GaxapHIHILMHUHT GockwiapH Gatadcnn pwrmran. KoHuenTyan MORENb Typit
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AKT TapMoruma cypomnapHH y3aTHII Ba KafiTa MIUIAII >kapadHiapu
SaxapwmumuuHr Gockuwnapy Garadeun Epurwnrad. Konuentyan Mozens Typmu
Tononorusara sra TEBMM uuuHr HH$paTy3HAMacHHH TaBCHOIAINA MyMKHH.
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1-pacmM. TEMM Hunr KT acocunars KOHUENTyan MOAENH.

TEMMHUHHHT WAKNNAHTHPWIraH Hae6arnard WHOpATy3MIMacH acocHzaa
OJTMHAJMTaH JapOMaM TYPTTa Y3rapyBuH napameTpriap (TelleKOMMYHHKalHs Tap-
MOFUHMHI Ty3WIMacH (W), BHPTYall MAallHHAIADHHHI KyBBaT/apH Ba yNapHH
XHCMOHMH KoMnbfoTepnapra xofimamrupum  (k), axGoporiapmm xotHpa
omGopnapura xoiamrapHm (h) Ba CYpoB OKMMIIApHHH TAKCHMJIALI BAPHAHT/IADH
(f)) Humr xuiiMartnapura GorMK 6ynamu, spmn TEMM umrdparyswiMacHHH
ONTHMAN INAKITAHTHPHIN YYyH 4 7ia KEJTHPHITAH MEe30H KYPCaTKW4H TYprTa
y3rapyBunnapiuHr QyHkumacH Xucobnanamu Ba TBMM uH)paty3miMacHH#
ONTIMAJI CHHTE3 KHITHIII MacanacH CTALMOHAp XONaTHH Genruialifuran Ky#uaarn

Con<Camr A SHy, e.<p, 3)

4eKIIoBiap GaxapwiraHuaa TYPTTa AMCKpET NapaMeTpP/H KaBapHK QyHKInA-
HMHI KHHMATHHH MaKCHMa/UIAIITHPHINTA KETTHPHIANH, ThHH
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D=f{W, k, b, } — max

weWw, kekK , heH, feF, @
Oy epma, C,,, — TBMM JIKT acocumarn Tapmok TY3WIMacHHH APATHINHHHT
kanuTan xapawatnapn; C. — Tapmok spatum Y9YH @KpaTHJTaH KanmuTai Mab-
FIAFHUHT MakCHMan kufiMaty; 4, - TBMM TeNeKoMMyHHKALHS TapMOFH (i) KOM-
MYTaTopNiapH OpacHiiarH aloKa KaHanhaa Kyn MaHGaany OKHMHHUHT MHTEHCHBIH-
ru; f,— TBMM renexoMmyHukauma Tapmorn (i) KOMMYTaTOp/lapy OpaCHIAry
0Ka KAHATHIA OKMMJIapra XH3Mat KYpCaTHII HHTEeHCHBIIMIH; e, — TBMM k-
MabyMOT KafiTa MIUIAIN THSHMMHMHI KHDHMIIMZArH CYpOBAp OKUMHMHHHT
HHTCHCHRINIY; £4 ~TBMM A-MawiiyMoT KaiiTa HILTAII TH3HMHHHHT CYpOBJapra
XH3MaT KYpCaTHm HMHTEHCHBIINTH,

Yauran 606 “Takemmnanran  GyayTam  MabayMoT — MAapKasH
HHQPACTPYKTYPaCHHH MAK/UIAHTHPHI Ba pecypciapHHH TAKAMM 3THHI YCyi
Xamaa aNropurmiapuHa AmAa6 apxum®” aa TBMMupar JIKT acocupmaru
TapMOFHHHHT TOMONOrMK TY3WIMacHHH ApaTHIl, BHpPTyal PpecypCAapHHH
[MAK/UTAHTHPHIN Ba JKOWNAWITHpHII, axGOpOT pecypclapHHMHI HIIOHYHINTHHH
OMHMpHIN  yCyn Ba anroputmiapu xamga TBMM pecypcriapuHH MapKasuii
Gomkapys TusnMu (MBT) TH3HMH acOCHAa TAKAMM 3THII skapa&HiiapH EpHTHNANH.

TBMM  TenexoMMyHHKaUMA TapMOFHHMHT Ty3unMacH rpad HasapHsAcHra
(nomuHaHT TYTUIammap Ba P-memuua 6¥mumnapu) acocnaHraH ycysl Hernsnna
ApaTwirad. I'padHUET MenManaBmii HyKTacu IIyHEal HyKTa XHCOGNaHAMHKH,
6yHna my HyKTaja xofiamran 9ykkk GWwiaH Gomka HyKTazapiard YYKKWIap
opacHaary MacoanapHMHr AUFHHAMCH MUHUMAN KuliMaTra ora 6ynanu.

Bapua asroHoM 6ynyTiu Mammymor Mapkaznapu Ba oiinanaHyBuH TEPMH-
HaJUTApHHHHT KOOpAMHaTanapu Xamaa JIKT koMMyTaTropnapH >xofUlaliHIIAe MyM-
KHH 6yraH (XYKMpOH) HyKTanap TYINaMMHH I0My3 INAKITHAATH Ty3HIHIIra ra
6ymran AyHammHpwaMaraH G rpadum X uyKKMIapMHMHT yMymHH TYTUTaMu
cudarnna tacsupnaiiMus. Harmkana TBMM TapmorWHHHT Tapku6u Xap Gupn
b ol 9YKKHra 3ra M 10/Ty3CHMOH IIaknaark TapMokJiapaa u6opar 6ynann.

ArapX¥- G 10ny3cHMOH rpa¢HHHT YYKKWIap TYTUIaMH (p — m-4H 1071y3-
CHMOH TapMOKJAA KOMMYTAaTopfap XOWIAIITHPWIMIUM MyMKHH O6yiraH HyKTranap
conu) 6yica, YHHHI YTKa3yBuu cOHM (HaBGaTmar MeauaHaBuii HyKTa Ba Gomka
IYKKWIap OpacHiard MacoalapHHHr HHFMHAMCH) Kylinaarnda HgonanaHaau

&M (x¥)= x;ﬂa(x;’ i) (5)
BaX¥ Tymnam yayH udoga
JM(X_;') =min[6':’ (’,‘7 i ©)

m CerMEHTAArH I0NAY3CHMOH G™ rpaduuur P — meauaHac Xucobnanany sa
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y m -9 IONZY3CHMOH TapMOKZa KOMMYTaTODHHM J>KOMTAIITHPHIN YuyH
H31aHAETTaH OMMTHMaN HyKTara Moc Kenaau.

d{X¥,i) - M cerMeHTAArH I10MIY3CHMOH TPAdHUHT MeAHAH UYKKHCH GWian
YHHHT i YJKKHCH opacupaaru Macoga.

Taking stwirad ycyn Garajonn Epurunran, yHusr acocuaa TBMM muur
JKT wuerusnparu K-6ofnamiM TOMONOrMK Ty3WIMACHHH SpAaTHII AIrOPHUTMH
HINa6 YHKWIraH Ba YHUHT CaMapajlopiurd k¥pcatu6 Gepwnran. Bynna mactna6
CErMeHT/Iapa I0NAY3CHMOH rpadap Gian GHpranMkaa MarucTpan TAPMOKHHHT
Onp Gormamiu TyawnMacH XaM Apatinagd, cyur TBMM TemekoMMyHHMKaums
TapMOFMHHHT K-GOFaM/TH TONONOrHK Ty3H/IMAcH MAK/TAHTHPHAAIH.

TBMM undpaty3unmMacHHi WAK/IAHTUPUIIAArH KEHHHTH MyXHM Macana —
Oy aBTOHOM MaByMOT MapKaiNapUHHHT (U3HK PECYPCIIApH acoCHAa BHpTYyan
PeCypcnapHi ApaTHIl, yinapHH Xampaa axGopor pecypcnapun ABMMnapuHHHFT
CepBep KOMMBIOTEP Ba XOTHPA TH3HMIIAPHIa >KOMNAWITHPHIN XucobnaHazm.

Hnmuii viuna TBMM xucMOHMI KOMNBIOTEPNApH acocHaa p, KyBBAITa sra
K BHpTyan cepeepiapuiu spaTi Ky#uAaraqa aMmanra OIMPHIN Taknid STHAM.

1. TBMM cepsep KOMNbIOTEPIaAPHHUHT YMyMHii KyBBaTH P xuco6naHanu

H,
P=ﬁ[2p.] ™
Oy epnma, H,— s CcerMeHTHAarM >HCMOHMHl KOMIBIOTEpNAp COHHM; p,— S

H,
cerMeHTaarn h xucMoHMi KOMNBIOTCPHHHI' KYBBaTH, Zp,,— S CErMeHTAarn
hr=]

JKMCMOHHI KOMNBIOTEpAap KyBBATIAPHHUHT HHFHHOMCH.

2. ®oifpanaHyBuH CYPOBIAPHHUHT XyCYCHATIAPHHH TAXMI KWIHIN aCOCHAR
BHpTyan MamMHa KaTeropusiapuHuHr cond K ammknanagm. Mawmym 6up &
KaTeropuAnd BHPTyall MALIMHAHHHT COHM OHp HedTa g, 6ynumm ca6abnu, TEBMM
yMyMuii xucobnam pecypeH Kylinaarnda uomanaHanu

P=3 (P ®)

6y epna, g, — p, KyBBaT/IH BUPTYa/l MAIIMHANAD COHH.

3.Xap OMp KaTeropHsmars BHPTYan MAUIHHAHHHT KyBBaTH Ba COHM
Xucobnananu. actna6 MHHHMan KyBBaTra 3ra BHPTYal MAUIMHAHHHI KyBBaTH
aHHKTaHaOH.

Pun =—{7 ©

Apatinatrran BHpTyas MAauIMHANAPHWHT KYBBATIApDH MHHHMAN KyBBATAAQH
Gomnab kymaiiuwum TapTHOMAA NAKMAHTHPHIALW, SBHA p, < P; <p,...p,. By-
HHHT YYyH KyHMAard TeHI/Iama Ty3HiagH:

P=n|pv,l +n1(pv,l +A)+n3(pv,l +2A)+"'+nk[pv,l +(k—1)A] (10)
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n,— k kareropusain BM HMHr COHHM, YHHHT KHHAMATH . TaCOAN} COHNIAPHHHT
HOPMaJI TAKCHMOTH HETH3HJa MAK/UIAaHTHPWITaH 1-)kafBal acOCHAA aHHKJIAHAH.

Has6atgarn BMHMHT KyBBaTH OJIAMHTHCHra A KYIIMIMIIM HAaTIDKAcHAA 1DAKi-
naHagu, yHMHT KutiMati (10) TeHrnaMa eMHMH HaTHOKaCHAa aHMK/IaHaAH. .

1- xansan
K 1 2 3 .. Kix | Kixtl |[Kiot2]...] K
n 2 3 4 ... 1 Np-1 |n,-2(...] 2

Xapsan Hampkanapn 10-TeHrnamara KyHHIagH Ba A HHHr KuiiMaTtH
aHukaHamy. Kareropua omran capm BM sapuunr KyeBath A ommub Gopamm,
JIEKHH yJiapHHHT coHM K, ra Kamap omu6 6opanu KelfMH kaMasy.

4. Kareropusyiapia makuiaHtapwirad BM nap TEBMM TenexoMMyHHKaums
TapMOFH aNi0Ka KaHA/UIAPHHHHT YTKasHI KOOHIMATHHH XamOa CerMEHTiIap
HCMOHHI KOMITBIOTEPIIAPHHHHF KyBBaTJIADHHH Xucobra onraH xonma ¥p-
HaTWIay.

TBMM cermeHTnapua ax6opoT cakiaill skapaCHAAPHHHHT HIIOHWIHTHIHHA
TabMHMHNIAI XaMAia KeHT MHuK&caaru (oiigananysamnapra ax6opoT TaKIHM 3THII
CaMapafOpJINTHHM OLUMpHII Makcaguia ynapuu TBMM xorupa om6opnapura
pelUHKalMAd YCYNd HErH3IuAa >KOWIAINTHPHIN anrOpHTMH HINAb uMKHATaH
(2-pacmra KapaHr).

( Boumam )

4
{Va}, AV, MBT Ba ABMM oOpacHAarH BHPTyan
KaHANNAPHAHT YTKA3EM KOOHNHATH aHHKNaHAH

/ p1, p2 XHCObNanamH /

ﬂy‘
Xa

XOTHPA IHCKIAPANA CAKNAHAETTaH
ax6opoTap penTHKaNEs KHIHHATH
i =750 - A
yhet o Fhs 4 A
* T
[ XOTHpa AHCKIApAJIa CAKNAHASTTal
axbopomap pennaranus KEIHEMAH |
i 28K )
JXapaé€n gxyHnaHTaHAAH CYHT, HATHRANAPHH
YJOH 9T4/H, ANFOPHTM HIIHHH TYXTaTalH
¥

( Tamom ]

2-pacM. TEMM xoTupa oM60piapHra peruivkaLus ycynu Herusnia
JKOIWIAIITHPHIN ANrOPHTMH
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TBMM xotupa om6opnapura peruiMkaiis yCyNH HErd3nAa XKONNAmITHpHII
anroputMu Huw1ab TapTHbH Kyiiaaruua.

1. TBMM Tapxubumarn ABMM xomupa oMGopnapuna ax6opoTnap Xaum,
xotpanapaard “6¥m” MaliIOHJAapHMHT XaKMIapH Ba TENEKOMMYHHKALMA
TapMOFH a0Ka KaHALIAPHHHHr YTKasum KoOHmusTH, axGopornapra keiran
CYpoBNap HHTEHCHBJIHKIIAPY aHHKAAHWIAOH.

2. ANoKa KaHa/UTapHHUHT B2 XOTHPa AUCKIADHHHHT IOKJIAHTAHIHK AapaXacH
xycoGnaHunany.

3.1 un Ba 2 YK onNepaTOpNAPHHHT HATIKAIAPH acoCHIa permmcauux amanra
OLUHPHUIAJHIaH HYKTanap aHHKJIaHWIazH.

4. PeruiKaiua aManira OIMpHIaIM.

TBMM unbpaTy3IMaCHHHHT pecypciiapHHHH aroHa MBT acocHma TakmaM

STHUID MacanacH Y9 GOCKHWIM OMMAaBHif XH3MaT KYpCaTHII TAPMOFH Ha3apMACH
acocupa 6axapuiaraH.

MBT cypoenapun TBEMM pecypcnapura KHMpHIOMAA acOCHH KypwiMa
Xucobnananu. Y Tama6 atwnran pecypcnapra ‘KapaG cyposnap HasGaTuHM
INaKJNaHTHPagH Ba ynapra ypHatwiraH TapTti6 6¥iinda xu3mar kypcaramu. Cypos
TBMM BocuTanapuaa yura 6ockuuna Gaxapunamm (3-pacMra KapaHr):

= 0 0 o

{ Racrmfis waayomapam Kupien / [ TEMM sapryan wcobomm pecypem
(]

6

mmllmmqum
TEMM (OXKTp) epanymmezcsm L]
B e e TEMM axbopor pecypon Tasgym um
SEpAPATAHE UOJEIIBITHAH
I

magnxh.frr.fﬂ.fﬂ}sa Pl —
(', b, ') sa oz nepaserpuzp- | | TEMM xompa pecypestnt s s

m.wmmmmmmm XA[ERTAPHAH MOZEIEE I
oz, =) 14
Y ¥ Habargars CyposHE baxapam yiyE

o, s bammere cfpos TBMM Gomeepye - || | capdomsran yuysodt newn T, sa yera
THATA YA R2paf HOTNIA TRy nmmqpmmmmmC,

MUHAMMAD A
3-pacM. TEMM pecypciapyiy MAKUIaHTHPHIN Ba,



1) cypor MBTuma xabyn xumHamm, GaxapwiMmH y9yH KaHmait pecypc
KepawTHry anuknann6, TEMM noupacuna uanaé Tommians;

2) KT TapMoFH Herwsuna XWMcoGMNaHraH BHpTyan KaHan €phamuma cypos
PECYPCH KYpcaTHiITaH MaH3WITa Y3aTHIIaMH; )

3) cyposra pecypc Takmum sTunaan. CypoBHn yu Gockuwm OXKTuna
6akapum y4yH KeTaguran Ypraya BakT YHWHT TH3UMOCTWIApAa KyTHII Ba
Ga0KAPHIMIIHN YIYH KeTauraH YpTaua BaKTNAPHHUHT HHFHHMCHIA TEHT, THHH:

R P A L B (11)
T 72[1—10‘] J’g[ﬂ.-ﬂ,]

TBMMsuHr napomagu D cypoBnapun Gaxapum yuyH capdraHamuraH
BaKTra Teckapu mponopunonan, {D} ={1/T} - cypornapHu 6axapum yuyH capd-
JlaHajuraH BakT KaH4a KaM Oyca, OenrunaHraH BakT OpaluFHujia KYNpPOK CYpoB-

Jlapra xmusMar Kypcarunamy, Oy ¥3 nas6armga TBMM papoMaavHM OMIMIIHra
onub6 kemagy.

HuccepramuaHuar “Xpcobnam IKCNEPUMEHTH HATIKAIAPHHH Tax-
JH/UIAl BAa YJAPHH PHBOAUIAHTHpMII 6¥iimda raxnuduap nmaab TuKHm”
ne6 HomimaHraH TYpTMHYM 606 TBMM MapkasHHUHr HHQPaTYy3WIMacHHM
MaKIVIAaHTAPUII Ba PpeCypClapHHH TaKOMM IJTHID  ITOPHTMIIApH acocuia
ApaTHrad JacTypuii TabMMHOTHM TaBcudnam, Xucobnami 3KCIIEPHMEHTH
HaTHXaapHHH Tax/IM/NAI Ba TAAKMKOT WINIMHH PUBONUIAHTHpHII 6¥iHya Taknmnd
Ba TABCHANAp HILIA0 ynKuIra 6aFHILIaHraH. ”

Hactyp mopysunapaan Tapku6 TonraH 6yyim0, 6Hp HedTa TH3HMOCTWIApHaH
ubopar. YHHHT Herusuga 12 Ta ABMM, 13 Ta kommyTarop, 16 Ta anoka kaHanu,
JKT koHTpomiepH Ba KOMMYyTaropiap opacuparh 13 Ta xumosnaHraH anoka
KaHa/wtapuaan Tapku6 Tornrad TEMM TapMOFHHHHT MIAKILTaHTHPHITaH (4-pacMra
Kapanr). Bynyt koutpomntepn (BK) Ba JIKT kontposmiepn (Kpxr) 7 4M aBTOHOM
GyYT/IM MaWTyMOT MapKasH TapkuOura ypHatwiras, 12 Ta ABMM napu 11 Ta

4 — pacM. TEMM TesiekKOMMYHHKAIHA TaApMOFMHHUHT TY3HWJIMacH.
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KOMMYTaropra yJlaHraH Xampia MKkuta Kommytaropra (10, 11 cermentnapaaru)
daxar ¢oiinananysuu TepMUHANIAPH YJIaHTaH.

Xap 6up xomMyTaTtopra dolinanaHyBud TepMHHAUIAPHAAH TAIIKH Tpaduk
OKMMIIapH TywWanK. Arap Tanab 3TWiraH pecypc KOMMyTaTopra yJIaHraH aBTOHOM
6ynyTnn MamnyMoT Mapkasuia Maxkyn 6ynmaca, cYpoB Mapkasuii Gomkapys
TH3UMHra WyHammpunamy, 10, 11-kommyratopnapra dakar doilinananysqu
TepMHHaNapy OOFnasraHnurd Tyaliny, YJapHMHr KHpMIIMAArd Tpaduk
OKMMJIapH TYFPHAAH-TYFPH Mapkasuii GomKapyB TH3MMMra y3aTWJIamH. 5-pacmpia
TBMM cypoBnapHHM Xap XWI KaTeropusaiap WwapowTHaa Oakapwiumu ydyH
capnaHanuraH BAaKTHMHI IOKNAHTAHIHK Japakacura OOFNMMKIMK —XonaTd
TacBupnaurad. TBMM HHHr IOKNaHTaHNWK Aapaxacd Xap xun (py, pz, P3)
Gynransna Kareropusnap COHM oMK okubatHaa T HUHT KUAMaTHHH KaMaiHIm
JapaxacH 6-pacMaa KeNTUPHIITAH,

23 1‘r(m.)

20 4

13

10 4

—Kl 6 A ¥
— K3 ]
—KS$ 4 ————
K1 2 4
o .

5 4

A,
01 02 03 04 05 06 07 08 09 393

A

3 s 7 9o

5-pacM. TBMM xucobnaw pecypcnapu- 6-pacM.C¥poBnap 6axapHITHITHHA
HH TakauM 31 T=F(p) auarpammacu  KateropHsiiapra Gormuxmuraan T=F(k)
K¥pcaraauraH JHarpamma.
TBMM xucobnam Ba axGopoT pecypcnapura KejiraH CypoBlapra XH3Mar

KypcaTHin yuyH capjnaHaguraH BaKITa OGOFNMKNMK Xonard 7-pacMaa
KEeNTHPHITaH.

12 Taxc

lz{l‘,nm:
10 4 10
8 4 8 4 /
6 4 6
4 K3 4 4
2 —xte, | K it
—% —%

. . y o s

° 2 s 8 2 s 8 v

X, + a,— TBMM xuco6nam Ba ax60poT cYpoRNapHTa XH3MaT KYpCaTHIIAM;
Xo— TBMM ¢akar xucobnam cypoBsapura Xu3Mar KypcaTriam.

7 -pacM. TBMM xuco6nam Ba ax6opot pecypenapuny TakmaM atam T=F(X,, a5)
JMarpaMMacH.
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VYrTkasunran TaXKPH6a-CHHOB HATIWKANMPMHMHT TaXJTHIIH, INaKJUTAHTHUPMITaH
TEMM HBpaty:miMacumuur  pecypcnapurn K=7 ..ra Herusuna
BHPTY/IAIITUPHIN Ba TaKHM STHID MaKcaara MyBodHK 6ynanu, neran Xynocara
om6 kenmu. Juccepranmana TaIKUKOT HaTHWkKallapHHH PUBOXJIAHTHpHII GViiMua
TaKmi Ba TaBCHANAp MIULTA6 YHKuWITaH.

XVJIOCA

“Takcumnanran GymyTiu MaBIYMOT MapKasHHMHI  HHOpaTy3wIMacHHu
WAUIAHTHPUII XaMja PecypCaapuHM TaKAMM STHII MOJEN Ba aNropHTMNapu”
MaB3ycuniard ¢ancada noxropu (PhD) muccepraumscu 6¥#iuua onu6 Gopwiran
TaIKHKOTIIAp HATHKACKHIA KyIHAarH Xynocanap TAKAUM STHIIAIHN:

1. TakcHMmaHran 6ymyTnM MabaymoT MapKasuia BHpTyan pecypcnaphu
MaK/UIAHTHPHI, Mapkasuif GomKapys TH3MMHM EpNAMHIA KeHr AOHpalaru
olifananyBaMnapra TaKmMM STHINHEHT YCyJI, MOZIEN BA ATOPUTMIIAPH APATUIIM,

2. Takcumnanran  GymyTim MamTyMOT MapKasH Tapkubuii Kucmmapu
XYCYCHATIApHHM XKCo6ra ONYBUM KOHLIENTYaNn MOJE HILIA0 YMKuwiIran;

3. Takcumsianran GysyTinu MaklyMOT MapKasH TENEKOMMYHHKALIMS TapMOFH
TOIOJIOTHK TY3HAMACH MAKUIAHTHUPWIHIIMHUHT Fpad HasapHACHTA acocnaHray
yCyiH ApaTunay;

4. ManllyMOT MapKasMHMHT Typ/iH HyKTalapAard CepBepapura OJIMHAAH
YeKaHTaH KyBBAaT/ap[ard BHpTyan XucoOnaill PecypCNapuHHM Koilammupuiy
yCY/M MINab 9AKWIAM, HaTXKaa pecypCiapHy MAK/UTAHTHPHI Ba TAKIHM STHMm
BakTH 10-11 % rava kamammiira, TapMOK HYHAA MABLIYMOT Y3aTHIN Teamry 11-12
% OUIHpHILTAYa IPHUIIIITH;

5. Takcumianrad GyNnyTnum MakTyMOT MapKasH CerMeHTNapuaa ax6opor
caKlam  KapaHNapHHMHT MINOHWIMIHHH OMIMPHII HMMKOHHHM OepyBum,
PEIUIHKALMA YCYNM acocHpa XoTtWpa oMOopnapura >XOHNAIITUPHII aNropHTMK
Hoab HKHITH HaTIDkafa Mapkas pecypcnapuial dolinanaHum camapanopmru
1.12 mapra ynymimn doiiiananumra 3pHIIHIraH;

6. TakcumiraHrad OyjayTnM MamIyMOT MapKasHHHHT OHCHOKALMANAHTaH
pECYpCapMHH TaKIUM OSTHII JKapadHNIApMHHHT ONTHMA/UTAINTHPHIN  Xampa
TaKkCHMJIaHTaH OyIqyTAH MawilyMOT MapKasH CYpoBlapura MHHHMAl BaKTna
XH3MaT KYpCaTHII MOAeN Ba ANTOPHTMIApH HIOUIa6 YMKWIAM HaTwxana
doiinanaHyBIHIIapDHUHT  CYPOBIaPHHH TaKCMMJIaHraH GynyTiIH Mabiymor
mMapka3uza 6¥nuim axTHHH 9-11 % raya kamaiimiira SpHILHIIH.
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HAVYHBIA COBET DS¢.13/30.12.2019.T.07.02 IO MPHCYXXAEHHIO
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BBE/IEHHE (aHHOTaUMa gHCcepTalun RokTopa dunocodun (PhD))

AKTyaJbHOCTL H BOCTPe6OBAHHOCTD TeMbI gHMCCepTammdH. B Mupe B
YCHOBHAX CTPEMMTENILHOTO Pa3BHTHA HRGOKOMMYHMKALMOHHEIX M O6NauHBIX
BLIYHCIIMTENBHBIX TEXHONOrHH Gonemoe BHUMaHHe yaensercs 3¢QeKTHBHOMY
pacnpeneneHio BBMHMCIHTENEHEIX PECYpCOB M PECYpPCOB NAaMATH LEHTPOB
06paGoTKH NaHHEIX, PCTONIOXEHHBIX B PasHBIX reorpadHuecKux TouKax. B atom
HampasJieHHH 0c060e BHHMaHKe yaenseTca GOpMHPOBAHHMIO CETEBOM CTPYKTYpPH
pacnipeneneHHoro o6naiHOro ueHTpa 06paGOTKM HAHHLIX, Pa3BEPTHIBAHHIO
MHGOPMALMOHHBIX H  BHPTYAIBHBIX BHIYHC/IHTENHHBIX PpECYpcOB Ha 6a3e
Guamdecknx Mommocreif, paspaGoTke MeTOHOB, NpOrpaMMHO-ANTAPATHBIX
CpencTB g HX MPENOCTaBEHHA B UCHTPAIH30BAHHON CETM B COOTBETCTEHH CO
cnpocoM. B cBA3M ¢ 3TMM, OfHON M3 BaKHEHIIMX 3a1a4 ABJIACTCA MOCTPOCHHME
HH}PACTPYKTYPH! M PECYPCOB pacnpefeneHHOro obnausoro meHtpa obpaboriu
FaHHBIX B PasBMTLIX CTpaHax, B 4acTHOCTH, B CLUA, rocymapcrBax-wienax
Esponetickoro Cotosa, Unaun, Kanane u Poccniickoit denepaimm.

B Mupe Begerca paj HaydHBIX MCCNefOBaHMH Nno paspaborke Moxmenefi,
MCTOZOB H AQNlOPHTMOB CHIDKEHMA 3ajepXkeKk Npu mnepemade H o6paborke
uHGopMauuK B rIOOANBHBIX TENEKOMMYHHKAUMONHEIX ceTaX. B 3roil o6nacra
ocofoe BHMMaHME YHeNACTCH pa3paboTKe MONENH LEHTPATH3OBAHHOTO
yNpaBieHHA IHCIOUHPOBAHHBLIMM PECYpCaMH  paclpefic/ieHHOro  0671agHoro
uentpa 0o6paGoTkM HaHHBIX, METOa CO30AHMS TOMOJNOrHYECKOH CTPYKTYphI
NporpaMMHO-KOHQHTYPHPYEMOHt  CeTH NOCPeACTBOM TeopuH rpagoB M
QINOPHTMOB PACNpeeiCHNA AAHHBIX MO CErMEHTaM MaMATH ITYTeM pelUTHKAHH
HHpOpMAIMOHHLIX pecypcoB. [IpH 3TOM aKTyanmBHBIMH SABNAIOTCA BOIEPOCH!
pa3paboTku ANTOPHTMOB M NPOLPAMMHOIO --oGecnedeHns Wis 3((eKTHBHOrO
obcmyHMBaHHS ~ 3aNPOCOB  MOMb3OBaTedell 32 CUET  NpEABAPHTEIBHONO
TMpPENOCTaBNICHHA PECYPCOB paclpefeneHHoro obnauvoro nextpa obpaborxm
JaHHBIX,

B Pecrry6muke MpoBOAKIOCH M BEAETCA MHOXECTBO HayTHBIX HCCIIEHOBAHMI
MO HOBBLIM TNOJXOZIAM K MOBHUUECHHMIO 3(deKTHBHOCTH LEHTpOB 06paboTKH
JIaHHBIX, COKPAImIeHHIO BpeMeHH 06paloTku 3ampocoB B AaTa LEHTpax, B TOM
YHCJIE XPaHEHHA, BLICOKOCKOPOCTHOM M kauyecTBeHHOM o00paboTkd, mepenauu
pasMuHBIX BHOOB M obbemoer Hudopmauwm cpencTeamMm HHQOPMAIHOHHO-
KOMMYHHKAlHOHHEIX TeXHoAorui, YkasoM ITpesuaenta Pecrry6mmxn Vabekucran
or 5 okmiabpa 2020 rona Ne TI®-6079 «O6 yreepxaerun Crparerun «Lirpposok
V36exucran-2030» u Mepax 1o ee 3¢ pexTHBHOMN peanu3aLm» ONpeReNeHs! TaKHe
3a/a4H, KaK «.. H3yYeHHe H MPUMCHEHHE Ha MPAKTHKE BO3MOXKHOCTE!... aHANH3a
GonbmMX DaHHBIX W OGNAYHOrO BLNMHCNEHHA»'. Peanmsamus JaHHBIX 3a7ad, B
YaCTHOCTH, 06paboTKa pa3NMUHEIX BUOOB H 00BEMOB HuOpMalMH B aBTOHOMHEIX
o6navHBIX JiaTa IIEHTpax pachpefieNiHHOT0 o6/NauHoro JaTa  ILeHTpa,
KavecTBeHHas obpadotka nepenaya AaHHbIX B TENEKOMMYHHKAIHOHHYIO CETb.

! Vxas Mpesnrenra Pecny6mom Yabexucran ot § oxTx6px 2020 rona Me YTI-6079 «06 yrsepmuesim Crparerun
«tudposoii Ysbexucran-2030» u mepax no ce 3 it
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HaHHoe auccepTanHOHHOE HCCIIEIOBAHNE B OMpPENENIEHHON CTSNEHH CITyXHT
peamM3aiMH 3aaa4, MNPEeOYCMOTPEHHBIX VYkasamu [IpesuneHta Pecny6Gnuku
V3bexucran ot 7 despans 2017 roga NeVI1-4947 «O Crpateruu neiicTsuii no
JanpHeHmeMy pasuTHIO Pecrybnuku V3bekucrany», ot 19 ¢eppana 2018 rona
NeVTI-5349 «O mMepax m0 JanbHeillleMy COBEPUIEHCTBOBAHHIO Cthephl
MHQODMALMOHHLIX ~ TEXHONOTMA M  KOMMYHMKauMii», [1OCTaHOBJEHHEM
ITpesugenta Pecry6nukn Y3Gekuctan ot 28 anpens 2020 roga NelT[1-4699 «O
Mepax M0 WIHPOKOMY BHEAPEHHIO IM(POBOH OSKOHOMHMKH M 3JIEKTPOHHOIO
NPaBUTENBCTBAY, A TAKKe [PYTHMH HOPMAaTHBHO-NPABOBLIMH JOKYMEHTAMH,
KacalolMMHCA JaHHOI cepel.

CooTBeTcTBHE HCC/ICA0BAHHS NPHOPHTETHLIM HANPAB/ICHHAM Pa3sBHTHS
HayKH M TexHoJoruii Pecmy6aukn Y36exkucraH. [{ucceprauus BLINONHEHA B
PaMKax NPHOPHTETHHIX HAaNpaBJICHHH Pa3BHTHA HAYKH K TexHonorwui PecryGnuku
Y3bexucran V. «PaseuTHe  HHOOpMATH3aUMM W HHOPMALMOHHO-
KOMMYHHKAILMOHHBIX TEXHOJIOTHAY.

Crenent H3ydeHHocTH npoGaemsl. UHOpacTpyKTypa XpaHEHHA NaHHBIX B
pacnpeneneHHex o6nadHbIX AaTa UEHTpaxX MONNEPHKHBAET PasiIHIHbIE YPOBHHU 110
XPaHCHHI0O H NpEACTaBNEHHIO NAHHBIX MOJB30BATENIM H (OPMHPYET HOBYIO
ApXHTEKTYPY TEPPHTOPHAILHO pacnpeleNeHHBIX CHCTeM XpaHEeHHs [AHHBIX.
MHoxecTBO HMCCeIOBaHHH MOCBAWIEHO CO3NAHHMIO MH(PPACTPYKTYphl 06Aa4HOro
nata ueHTpa 06paboTKM M XpaHEeHHs NaHHBIX, H3Y4EHHI0 TOKa3aTeneii,
ONpefeNAOMmUX HX 3(¢EeKTHBHOCTh, MPOBOAATCA OOIIMPHBIE MCCIENOBAHHS IO
H3ydeHMIO M  OHEHKE MNapaMeTpPoB,  XapaKTepH3YIOIMX  obpasoBanmue,
3¢peKTHBHOCTS H GyHKUHMOHANBHOCTE PECYpPCOB.

B nayuHsIX pa6oTax Takux yueHbIX kak A.S.Tanenbaum? A.B.Bo6uenkor’,

A.M.Bopobrés’, A.C.BopoxuoB, H.B.Ty'rosas, B.U.Bonunxun®, J.Fortes’,
[T.H.Humanb6aesf, ¥ 5. Amupcaunios, H.5.Ycmaosa®, X.9. Xyxamaros'® u apyrux
? TanenbaumA.S. Distributed Systems // 3rd edition. Version 3.02. — CreateSpace Independent Publishing

Platform, 2017. — 596 p.
? Bo6ucaxos A.B. PaspaboTxa MozierR 1 MeTon0B YIIP3BJICHHA PCCYCaMH B BRPTYATLHBIX OPramiBaLiIx

pacmpeacneHHLX BHYKCIHTENLHEIX cpe // ATopedepar auccep ua KRHHE YHCHO# CTENCHI KAHANAATA
TCXHH' nayk. C Hocts: 05.13.15 - Brricaurensusie '} { #H KOMILIOTCPHIBIE CCTH,
Mocxsa, 2011.

* Bopobrés A. H. M ] noes s¢pexTHBHOCTH MPCAOCTABNCHHA HRYOPMSIHONHEIX yeuyT B
neHTpax obpaborkn /Il C nocTs: 05.13.01 — cucremnmifi amanms, ynpasnemme u o6paGorka

undopmammn (Texioreckie cucTeMu). A
TexuRuecxux Hayk. Canxr-Tlerep6ypr — 2012,

Bopoxuos A C., Tyrosa H.B.,Tyros A.B. Ouctka npoussomTeNsHOCTH 0GNaNHLIX LEHTPOD o06paborkn pammx
/IT-Comm; T y Tp pT. —2014. —NeS. — C.69-71.
¢ Bommcm B. U, 3unem C. A., Kapausmesa H. C. Oprasmauis GyHKIHOHIPC obnaqno
PECTIPENCICHHBIX BEMHCIHTEABLHLIX CHCTEM C 8DXHTEKTYPOH (areHTH Kak cepsichy M3sectia Buicmmx yuebunix
3anexcrii. [Tosomxckmii peruon. Texmsacckue nayxu. — 2019, - Ne 4 (52). - C. 27-50. — IO 10.21685/2072-
3059-2019-4-3.
"XuJ ., Fortes J. Multi-objective Virtual Machine Placement in Virtualized Data Center Environments. Proceedings
of the Green Computing and Communications (GreenCom), 2010 IEEE/ACM Int'l Conference on & Int'l
Conference on Cyber, Physical and Social Computing (CPSCom), Hangzhou, 18-20 December 2010, IEEE, 2010.
Pp. 179-188.
® Humax6aes T.H. Meron pasmemenms o6navmsix cepaepob B Cloud-aara ueHTpe ¢ pacnpenencHHoi cTpyKTYypOii
11 “Ax6opoTxommy nap: Tap p, TEX Hanap, eqmwiap” xyp -Neq(44). T r-2017. -C.28-
33. ISSN 2010-510X.

¢ pTaums Ha Y9CHOIH CTeNneHH KaHaMgaTa
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pacCMaTpHBAlOTCA pasfHuYHBIC ACMEKTHl aHaiH3a MNoKasaTenedft 3((eKTHBHOCTH
ZlaTa LEHTPOB C pacrnpeAelieHHOi CTPYKTYpOii, MPeIaraloTcsi METOAL H MOJCHIH
aHANTN3a H OLICHKM NPOLIECCOB YIPABIEHHA U NPECTABIEHUA €€ PECYPCOB.

Pe3ynbTaThl NMpPOBENEHHOr0  aHamM3a MNOKA3BIBAIOT, 4YTO  BOMPOCEI
($hopMHpOBaHHA CTPYKTYpPBI CETH AaTa LEHTPOB C paclpelesieHHOH CTPYKTYpoi,
dopmupoBaHHe M pasMmelleHHe ~ HMHQ)OPMAUMOHHBIX M BHUPTYaNbHBIX
BBIYHCIIMTENBHBIX  PECYPCOB C  ydeToM (u3uueckux MomHocTeld, HX
LEHTPANKH30BaHHOE NPEACTABICHHE B CETEBOH Cpejie, NoABJIECHHE ApYrHX npobiem
H 337134 MO MOBHIIECHHIO KaYeCTBEHHBIX MOKasaTeneli, pa3paboTka U BHEApEHHE
HOBBIX METOROB, MOZeNed M QIrOPUTMOB, ONPEAEIAIMX 3(PPEKTHBHOCTD
pacnpefeneHHbIX O0NaYHBIX IaTa IIEHTPOB, H3y4YEHbI HEAOCTATOYHO.

CBa3b TeMbl AUCCEPTALMH ¢ HAYYHBIMH HCCJIEJOBAHUAMH OpraHM3aLHil
Boicmero o0pa3joBaHHdA, TAe BBINOJHEHAa [JHCCEPTALMOHHAam pabota.
JuccepralmoHHOe HCCNIEOBaHHE BHIMONIHEHO B COOTBETCTBHH C IUTaHOM HaydHO-
HccrenoBarTenbCkuXx pabor TalKeHTCKOro YHHBEPCHTETa HH(OPMALMOHHBIX
TEXHOJOTHH B pamkax mpoexToB: Ned-484-14 «Paspaborka cnocoGoB
MPENOCTaBNEHH CETEBBIX PECYPCOB CEHYIOIIEro TNOKOJNEHHA Ha OCHOBE
CEpPBHCHO-OPHEHTHPOBAHHBIX APXMUTEKTYPHBIX MeToHoB» (2014-2015), Ned-635-
16 «Peuenne 3ana4yn MOAEHPOBaHHA H ONTTHMM3ALMK OOJIAYHBIX JlaTa LEHTPOB
Ha O6asze mnporpamMmHO-KOHHrypupyemoit cetu» (2016-2017), NeA-5-018
«Pa3paboTka M  MccneZOBaHHE MOAENH ONTHMAIBHOIO  NPEACTABIIEHHS
JAUCIOLMPOBAHHBIX PECYPCOB CIIOXKHOM CTPYKTYPHO-PacIpeleNieHHON CHCTEMEI Ha
OCHOBE CEpBHCHO-OpPHEHTHPOBAHHOH apXHTeKTYpsI» (2016-2017).

Ienbio HccneaoBanus ABNsercas (GOpMHpOBaHHE HHQPACTPYKTYpHl H
pa3paboTka METONOB H aNropuTMOB pecypcoofecnedeHHs Ui TMOBEIIEHHA
s dexTHBHOCTH PabOTHI CTPYKTYDHI pacipeaeseHHOro 061ayHoro aTa ueHTpa.

3apauyu Hccsie10BaHuS:

aHanM3 mpouecca M Monend ¢GopMHpOBaHMA pacnpefeNeHHOro ofiaqHoro
Iata UeHTpa;

paspaborka Meroma  (OpMMPOBAHHA  TOMOJOIMYECKOM  CTPYKTYpHI
TEJIEKOMMYHHKAUMOHHOH CETH, B KOTOPOH OCYIIECTBJIAETCA MporpaMMHast
KOH(HIrypauus CTpYKTYpb!I pacnipefe/IeHHOro o0J1a4Horo Aara LEHTPa;

paspaGoTka METOOOB ¥  IFOPHTMOB ¢opMHpPOBaHHA  CTPYKTYphl
BUPTYaNBHOTO BBIYHCIEHHA M MH(OPMALHOHHBIX PECYpCOB pacHpeleIEHHOro
061a4HOro AaTa LEHTPa, Pa3MElEeH!s HX B CErMEHTaX MaMATH;

pa3paboTka NMpOrpaMMHOI0 ofecnevyeHns, TIpEeACTaBIIAIOMEro
BBIYHC/IMTENBHEIE H HHQOPMAIMOHHBIE PECYPCHI pachpeneneHHoro o6iagHoro
JaTa UeHTpa.

O06LeKTOM HCC/IeN0BAHHA ABJIAETCA pPAcnpeleNeHHbll 00NIauHBLi LEHTp
06paboTky H XpaHeHHA JaHHbIX.

® Aumip YB,V H.b. O6naunas uupactpyxtypa und Y ceta: ™
MoneaHposanua. BecTunk nayku u o6pasosarma, Ne 4(28) 2017.

10 Khujamatov Kh.E., Abdullayev M.M. Conceptual Model of Distributed Resources of a Cloud Data Center Based
on a Software-Defined Network // “International Journal of Ad dR h in Science, Engineering and
Technology™. Vol. 8, Issue 11, November 2021. -P. 18498-18504
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HpeaMeroM HCCCIOBAHAS — MPOLECCH YNPABNCHHs, paclpefe/eHH
KOMIIOHEHTOB H PECYPCOB pacrpeielieHHOro o6/1aqHoro fara LeHTpa.

MeTogaMH HCCIEIOBAHAA  ABIMIOTCH TeopuM rpadoB, MaccoBoro
OGCHYKWBAHAA,  PaclpeleieHHs  NMOTOKOB,  METOAEl  MAaTeMaTH4ecKoro

MoOAeNnupoBaHui.
Hay'maa HOBH3HA HCCJIEXOBAHHSA 3AKMOYACTCA B CICAYIOLICM:

paspa6oTaHa MOZIENb LEHTPATH30BAHHOIO YNPABJIEHUA pacnpefeeHHBIMH
pecypcaM 001a4HOro LeHTpa 06paboTky AaHHBIX;

Ha OcCHOBe TeopuH rpadoB pa3paGoTaH MeToZ CO3AAHHMA TONONOrHHEcKoi
CTPYKTYpHl TPOTPaMMHO-KOHGHIypHpYeMOH CeTH pacnpesieNieHHoro obsnauHoro
1eHTpa 06paboTKH aHHBIX;

pa3paboTaH airopuTM pacnpeneeHMs JaHHEIX Mo 061acTaM naMaTH nyTeMm
peIUIHKaIMH HE(QOPMALMOHHEIX PECYpPCOB pacrpefieNleHHoro o61a4Horo LeHTpa
06paboTKH AAHHbIX; )

paspaGoran  anroputM  3(¢eKTHBHOrO  OGCITY)KHMBaHHS  3ampocoB
NoJb30BaTeIel MyTeM NpeaBapHTENbHOTO BEACIICHHA PECYPCOB PaclpeAeICHHOrO
obJagsoro ueHrpa o6paGoTku NaHHBIX.

IpaxTHYecKHe Pe3ynbTaThl HCCIEA0BAHAA 3aKUTIOYAIOTCA B CISAYOLIEM:

pa3spaGoTaHa MofieNib GOPMEPOBAHHS M PacTIpeReNIeHHA PECYPCOB PaTHMUHOM
¢usuueckoit TpHpONBI M MOMHOCTeH HH(PaCTPYKTYphl pacrpelescHHOro
o6navHOro faTa HEHTpa, ¢ y9eToM ocobeHHocTell 2anpocoB;

paspa6oTaHa TOMONOrH9ecKas CTPYKTypa IporpaMMHO-KOHGHrypHpyemoii
CeTH TeIEKOMMYHHKALHOHHOTO PacrpeiefIecHHOTo 00/1aHOro AaTa LUEHTpa;

paspaGoTaHBl MeTogsl H  AIrOpPHTMBI  (OPMHPOBaHHA BHPTY&IBHBIX
BEIYMCIIMTEIIFHBIX PECYpCOB pacnpelieleHHOro o0nayHoro jpara LEHTpa H HX
pasMelleHHad Ha CEPBEPHBIX KOMMNbIOTEpaX, pasMemleHHd HHGOPMALHOHHBIX
PECYPCOB B CETMEHTaX MaMATH Ha OCHOBE PEILTHKALMH;

paspaboTano nporpaMmHoe ofecredeHne pacnpelesieHHs MOTOKOB 3aMpOCoB
06/1a9HOr0 AaTa LEeHTpa ¢ pacnpefeNieHHOR CTPYKTYpoif ¢ yaeToM 0coOeHHOCTeH
MpOrpaMMHO-KOH(HTYpHpYeMOi ceTH.

JOCTOBEPHOCTH Pe3yNbTATOB HCCACXOBAHMM ONpPEACNseTcs MOLCTBIO
¢opmupoBaHHs HHQPPaCTPYKTYpE! pachpefieneHHoro ofmadHoro jAara HEHTPa,
METOZIOM CO3/IaHMA TOIMOJIOrHIECKHi CXEMBI €ro TeIeKOMMYHHMKAIIHOHHOH CETH Ha
OCHOBE METOJIOB MATEMAaTHUECKOro MpOrpaMMHPOBAHHA JOMHHAHTHBIX MHOXECTB
Teopun rpaoB M R-memuaHHEIX cedeHHl, (OpMHpOBaHHEM BHPTYANBHBIX
BHIYHCIIMTEJILHHX PECYpCOB OrPaHHYCHHOH MOMIHOCTH, Pa3sMEMEHHEM HX Ha
CEpBEPHEIX KOMIBIOTEPAX B PAXTMYHBIX TOYKAX, BHITOMHEHHEM 3allad YCTaHOBKH
AH(OPMALMOHHEIX pecypcoB Ha JHUCKH NaMATH Ha OCHOBE PpEIUTHKAlHH
COOTBECTBYIOIIMX  pa3fielicB  MAaTEMaTHKH, CO3JaHHEM  QITOPHTMOB H
nporpaMMHoro ofecrieueHus 19 PacnpeleleHHs 3ampocoB MEXAY pecypcamH
pacnpefieNleHHOro 06/1aYHOro AaTa LIEHTPa, aHAM30M NOTy4eHHbIX PEAYILTaTOB.

Hayunasm H nOpakTHYecKasi 3HATHMOCTh Pe3yJbTaTOB HCC/IeJOBAHMSA.
Hayunas 3HaUMMOCTh pe3YJLTATOB HCCIIE/IOBAHHA OMNpeNeNAeTC CO3JaHHEM
CTPYKTYPHI Pacnipe/ie/ieHHOro 06/1aTHOro Aara LEHTpa ¢ MOMOIIBI0 MPOrpaMMHO-

26



KoH}HurypHupyeMoit cetH, $pOpMHPOBAHHEM H PasMEINEHHEM BBIMHMCIHTENBHBIX H
HHOPMALMOHHBIX PecypcoB, paspabOTKOH MOZENH, METOAOB M aITOPHTMOB
pacrnpeZie/ieHHss 3anpocoB Ha OCHOBE XPaHEHHA MNOTOKOB C Y4ETOM CTeNeHH
3arpy’KEHHOCTH KOMIIOHEHTOB paclpefiefieHHoro ofnavHoro fara LeHTpa,
CO3JaHHEM  BO3MOXHOCTH CHCTEMHOrO  HCCNeNOBaHHA  HHGPACTPYKTYphI
pacrpefesieHHOro o6J1a4Horo iata eHTpa.

[pakTHueckas 3Ha4YMMOCTh PE3YNBTATOB HCCNENOBAHMA ONpeAeNAeTCH
COBEPIICHCTBOBAHHEM CTPYKTYPHI pacnpeiefieHHoro ofnaiHoro pmata neHTpa
TeNIeKOMMYHUKALIHOHHOMH CEeTH Ha OCHOBE MpPOrpaMMHO-KOHGUIypHpyeMoii ceTH,
HHTerpauuei pacrnpeaeneHHbIX BHPTYalbHBIX BHUHCIMTENBHEIX  H
HH(OpMALMOHHBIX PECYPCOB ¢ HCMONB30BaHHEM NPOrpaMMHO-KOHGHIYpHpyeMoii
CeTH W  OpraHMsalMeil UEHTPAIM30BAaHHOIO  pacHpelcneHHA  3ampocoB
HOMB30BaTENEH MEXAY KOMIOHEHTAMH PacnpeAesIeHHOro 06,1a4Horo AaTa LEHTpa.

BHeapeHne pe3yibTaToB HccregoBanHii. Ha ocHoBe mnonydeHHBIX
pesynsTaToB MO  MOAENH H airopHTMaM ¢(opMHpOBaHHA HHPACTPYKTypHI
pacnpenesiecHHOro o0nayHOro aara LEHTPa M NpPEACTaRACHHA €€ pecypcoB
BHEZIPEHbL:

METOAB! M AIFOPHTMBI pacnpee/ieHHA AaHHEIX 110 CErMEHTaM NaMsATH ITyTeM
CO3/JaHHA TOMOJIOTHYECKOH CTPYKTYpHl MpPOrpaMMHO-KOHQMIYpHpyeMOil ceTH
pacnpenenieHHoro o6mauHoro UeHTpa O0OpaGOTKH MaHHBLIX M peIUTHKAIHH
HH(OPMAUMOHHBIX PpECypcOB Ha OCHOBE TEOpDHH rpadoB BHENpEeHH B
HEeATENIBHOCTh MOABENOMCTBCHHEIX NPEANPHUATHH MHHHCTEPCTBA MO pasBHUTHIO
HHGOPMAUMOHHBIX TEXHOJOFHH M KOMMYHHKAIMH, B YaCTHOCTH B [JEATENLHOCTD
Xopeamckoro ¢ummana AK «VY3bekrenekom» (cnpaBka MHHHCTEPCTBA IO
Pa3sBHTHIO HH}OPMAIHOHHEIX TEXHONOTHHA W KOMMYHHKalmit oT 23 centabpa 2021
ropa Ne33-8/6679). B pesynbrare HaydHOTO HCCICNOBAHHA MOSBHIACH
BO3MOXHOCTD MOBLIIEHHA Ha 11-12% ckopocTH NepefaTH AaHHBIX BHYTPH CETH;

MOZeNb UEHTPANM30BAHHOIO YMPABJICHMA AHCAOLHPOBAHHBIMH PECYpCaMH
pacmpefieieHHOro  ofjiadHoro ueHrpa o6paboTKM [JaHHBIX M ITOPHTM
sbdexTHBHOrO  OGCHY)KMBaHHA  3ampoCOB  MOMB3OBaTelieli 3a  cuer
MPEIBAPHTEIIBHOIO MPEROCTABICHHA PECYPCOB pacnpeieNieHHOro obmadHoro
LeHTpa oOpaloTKH JaHHBIX BHEApPEHa B MEATENBHOCTL NOJBEAOMCTBEHHBIX
npeanpuATMH MHHHCTEpCTBA MO pasBHTHIO HHGOPMALMOHHEIX TEXHOJNOrHH H
KOMMyHMKauu#, B uactHoctH, B I'YII «PecnyOnukaHCKuil LeHTP ynpaBicHHA
CeTAMH TelleKOMMyHUKaluii Y36ekucraHa» (cripaBka MHHKCTepCTBa IO pasBHTHIO
MHGOPMAUMOHHEIX TEXHOJNOTHH M KOMMYHHKaumii OT 23 cenrafpa 2021 roma
Ne33-8/6679). B pesyssTare HayJHOTO HCCIEAOBAHMA MOABHNACH BO3MOXHOCTB
COKpaTHTh Ha 9-11% BpeMa TmIpOBEeJeHHA 3anMpocOB MNONB3OBaTeNeH B
pacnpeseneHHoOM 061a4HOM LeHTpe 06paGOTKH AaHHBIX;

apdpexTHBHOE mMporpaMMmHoe obecriedenHe Mo 3ampocaM MoJB30BaTened 3a
CYeT NpeABapHTENLHOrO NpENoCTaBNeHHS pecypcoB pacnpeeneHHoro o6nayHoro
‘LeHTpa 06paloTKH MNAHHBLIX BHEOPEHO B MACATENLHOCTH INOIBEXOMCTBEHHBIX
NpeAnpUATHAX MHHMHCTEpPCTBA NO PasBUTHIO HHGOPMALMOHHBIX TEXHOMOTHH H
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KOMMyHHKaiunit, B dwactHocTH, B OO0 «New Line Solutions» (cnpaBka
MHHHCTepCTBa N0 Pa3BHTHIO HHGOPMALMOHHEIX TEXHOMOTHI U KOMMYHHKaLWii OT
23 cewtabpa 2021 roma Ne33-8/6679). B pesynsrate HaydHBIX HCceAOBaHHM
3¢ GeKTHBHOCTb HCNIONB30BAHHsA PECYPCOB yBeMumiIach Ha 10-11%.

Anpobaums PpesyAbTATOB MCCIeNOBaHHA. Pe3ymETaThl HCCIeNOBaHHH
anpo6upoBaHEl M OGCYKHEHH Ha 18 MeXIyHapoAHbIX, 9 pecmy6IHKaHCKHX
HayJHO-NPaKTHIeCKHX KOH(EePEHLMAX H Ha Hay4YHBIX CEMHHapax.

Ony6AHKOBAHHOCTE Pe3yAbTAaToB HecaeaoBanud. Bcero no Teme
muccepraumu onmy6imkopaner 31 nayunas pabora, B ToM uucne 8 crareii B
HayYHBIX H3JaHHAX, pekoMeHAoBaHHEIX BAK, B ToM umcne B 2 3apyGexHbiX, 6
pecry6G/HMKaHCKHX JKypHanaxX, TNOJyYeHBl aBTOPCKHE CBHIETEeNhCTBa Ha 3
NporpaMMHBIX CpezcTsa s OBM.

Crpykrypa # of6bem muccepramum. Jlucceprauusa COCTOMT M3 BBEACHHA,
4eTRIpEX [JIaB, 3aKMOYCHHMA, CMHCKA HCIONLIOBAHHOA NHTEpaTyphl H
npunoxenuii. OGBEM AHCcepTaLHKU cocTarmseT 118 crpanuu,

OCHOBHOE COAEPXAHHE NHCCEPTAIIMH

Bo BBeaemmu OGOCHOBAHB! aKTYalbHOCTL M BOCTPe6OBaHHOCTb TEMEI
JMCCEpTallMH, OmpefeNeHbl Leib H 3a1ail, o6beKT M MpefMeT MCCeNOBaHHA,
NPHBOMMTCA COOTBETCTBHE HCCIENOBAHMA MPHOPHTETHEIM HANpaBJICHHAM
PasBHTHA Haykd M Texronoruii Pecrny6miku Y3Gekucran, HanoxeHbl Hay4qHad
HOBH3Ha, MPaKTHUECKHE pPe3y/IbTaTel HCCNICAOBAHHA, 00OCHOBaHA AOCTOBEPHOCTD
NONYYEHHBIX Pe3yNbTaToB, PpAacKPEIBAETCA TeOpeTHUEeCKas H MpaxKTHiecKas
3HaUMMOCTH pE3YJILTAaTOB MCCIICIOBAaHHsA, NMPHBEACHBI BHEIDEHHE pPe3yNbTaToB
HCCJIEROBaHMA, CBENEHHA 00 onyO/IMKOBAHHOCTH Ppe3yJbTaTOB W CTPYKType
JMCCEpTaLHH.

B nepsoii raaBe aucceprauu «CocrogHHe M NepCTIEKTHBBI PA3BHTHS
pecypeoB CHCTeM paclpedelieHHoro ofaavHoro [ara HeHTpay OMHCaHbI
COCTOAHKE ¥ NepCeKTHBbI Pa3sBHTHA NPEJCTABNECHHS peCypcoB 0BIauHBIX CHCTEM
IaTa LEHTPOB C paclpefeNieHHOH CTPYKTypolH, OCOGeHHOCTH apXHTEKTYphl H
TCHOEHIMH Pa3BUTHA OOJIAUHBIX JAaTa LEHTPOB C pacnpeleNeHHON CTpPYKTypo#,
paccMOTpeHbl  HaydHele  paGoThl, CYIIECTBYIOIlHE METOXLI M MOACHH
pacnpeneneHHbIX 06auHbIX UEHTPOB 06paGoTky 1 xpaneHua naxHbx (LIOX]) B
obnactu ¢opMHupoBaHHs HHQPACTPYKTYpHl W MPEACTaBNEHHUA pecypcoB H
npUBeeHN! pe3YNLTATH aHANM3a,

B nenax 3¢pexTHBROro MpeRoCTaBIeHHs MONB30BATEINAM IIHPOKOro CIEKTPa
pecypcoB H ycIyr asToHOMHOro o6nagHoro LIOX]I, AMCIOLHPOBAHHBIX B Pa3HBIX
TOYKAX, HAYaloCh CO3[aHHE CTPYKTYPHPOBAHHOTO €AHHOro o6nayHoro ueHTpa
06pa6oTkH JaHHBIX, CBASHIBAIOIIEr0 HX C MOMOMIBI0O COBPEMEHHBIX CETCBBIX
cpencrs. BazoBas KOHUEMIHA pachpeieNleHHoro o6a4Horo Aata UeHTpa Tpebyer
NpHMEHEHHs NPHHUMIA PACTPENCHHs. Ha ypoBHe (PM3HUECKHX PecypcoB H
NpHHLMNA EHTPANH3ALHH HA JIOTHYECKOM YPOBHE.
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C yderoMm MacmTaba pacnpeAeICHBIX 00IaYHBIX aTa HEHTPOB H MOBLIMICHH
obnema obpaGarbiBaeMbIX MAAHHBIX, HX CO3JaHHE M pa3BHTHE CTAHOBHTCA
HeH30eXHEIM npoueccoM, NO pe3yAbTaTaM aHanu3a pabor, MOCBAMIEHHBIX
npo6neMaM co3jaHus pacnpeleNeHHoro obnausoro mara uewtpa (POJLD,
MpPEACTaBNCHbI CEAYIOLIHE BEBOABL:

1.Opranusanusi ~ BHPTYaTBHBIX ~ PECYpcOB  Ha  OCHOBe  €HHOH
HEeHTPATH30BaHHON CHCTEMBbl YMNpaBJICHHA, OOBeNMHMOMEH BEYHCIHTENBHEIC,
OMEpaTHBHEIE U APYrHe pecypchi TEPPHTOPHANIBHO PacioNOXKEHHBIX aBTOHOMHBIX
obnauneix jara uentpos (AOJLD) Ha Gase TesleKOMMYHHKAUMOHHBIX CceTeH,
npeacrasnseT coboli HeoGpaTHMBIH MPOLECC, M HY)KHO OTMETHTD, YTO YHCHBIMH H
CMELMANHCTaMH NPOBOAATCA MMpOkoMaciuTabHele HcceaoBaHHA Mo paspaboTke
HOBBIX METOAOB H Moaeneil.

2. Unrerpais AO/IL], pacnonoxeHHEIX B pasHbIX «TOYKaX», Ha 6ase cetn
HHTepHeT He NPHBOAMT K MNOCTHXKEHHIO MOCTaB/ICHHOH LE/TH, MOCKOABKY €€
KaHanel CBA3H 3arpy>KeHbl APYTHMH THINAMH MOTOKOB JAHHBIX, @ MPOMyCKHad
CNIOCOOHOCTE 3HAYHTENBHO HIDKE CKOPOCTH cHCTeM ofpaborku maHHBIX. [ToaToMy
Ans  co3maHHA ofNauyHBIX AATAa HEHTPOB C pacnpeeneHHofi CTpYKTypod
uenecoobpasHo co3naHHe OTAENBbHOM BBICOKOCKOPOCTHOH CETH Mepeaaty JaHHBIX
Ha 6a3e nporpamMmHo-koHurypupyemoii ceru (ITKC).

3. Pemenune 3amayn onTHMM3alLMM mpolecca (OPMHPOBAHHMA BHPTYaNBHBIX
pecypcoB pasHo#i MoiHocTH Ha Gaze ¢usmyeckux pecypcos AOMLl 8 POMALxu
Pa3MELICHHA HX Ha CEPBEPHBIX KOMIIBIOTEPAX B PasHbIX «TOYKaX».

4. PeuteHye 3agayM ONMTHMAaNbHOro pacnpemenenus pecypcos POJIL cpemn
LIMPOKOTO Kpyra mofik3oBarefieli. B aToM HanmpasneHuu pa3paboTaHO HECKONEKO
METOAOB, B KOTOPBIX MpeMIOKCHBI MOJMENH, NO3BONAIOIMHE MHHHMH3HPOBATH
BpeMs HaX0)KREHHs 3ampoca MoJMb30Bare/i B HEHTPAIBHBIX CPEACTBAX, HO OHH HE
YYHTHIBAIOT  BpeMd, HeoOxommmoe  MWIA  mepefadn  3ampoca B
TENEKOMMYHHKAUMOHHYIO ceTh. Bpems Haxoxgenma 3anpoca B POJL
NpeAcTaBnser coboif COBOKYMHOCThH BpPEMEHH, HEoOXOOMMOro miA MNEpenaduu
3anpoca 1o ceTd H ero o6paboTKH Ha BEMHCIIHTENBHOM PECypCe.

VYuntsiBad akTyansHocTs ¢opMupoBaHusa HHppacTpykTyprt POMLL ¢ yuetom
BBIUCHINIOKEHHOTO, a TaKke TOT (AKT, UYTO pachpeAesiecHHe BpEMEHH
0o6CITY)KHBaHHs 1O ee KOMIOHEHTaM 3aBHCHT OT MapaMeTpoB, XapaKTepH3yIOMHX
PAUMOHAILHOCT CHCTEMBI, B KaYecTBE KPHTEPHA LeslecO00pasHO MpPHHATD
3HaueHHe HHTepBasia BPEMEHH, T.€.

i D=FQ{t ) +{1,3D, 0))

rae, {!,,} — cpemHee 3HaueHWe BpeMeHM nepefadd M o6paboTkm 3ampoca B
cpeactax TIKC; {f,} — cpennee 3naueHe BpeMeHH, HeoOXomuMoe A

o6paboTky 3ampoca B pecypcax BUPTyanbHOro sbiyucienns POMLL

Bropas rnapa muccepraunH  «®OpMHpOBaHHE HHPPACTPYKTYphI
pacnpefieJieHHOro  06/1aYHOr0 1aTa UEHTPa» MOCBAIIEHA  CO3[AaHHIO
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KOHUENTyaNEHOH Moznenn U mpencTasnenus pecypcos PO Ha ocHose IMKC u
¢opmupoBanmio uEGpacTpykTyps: POJILL )

B mpepocranennu pecypco m ycayr POJILl yuacTByioT cremylomue
KOMINIOHEHTHI: 06NayHLI NONB30BaTeNs, LEHTPAIbHAA CHCTEMA YMpPaBICHHSA
POAL, uHdpacTpykrypa pecypcor POJILI, CpPeACTBa TeNEKOMMYHHMKALUMOHHBIX
cetell. B umenom, MOxHO nmpuiiTH K BEIBOLY O TOM, 4To obnaunas cpeaa POJIL]
COCTOMT M3 TpeX YpOBHell: YPOBEHb (H3HUECKHX PpECypcoB, YpOBEHb
pacnpeaeneHda M npenocrarieHHd pecypcos POJILL v ypoBeHb npenocTaBiICHHA
ycnyr. Ha ocHOBe npeAcTaBNECHHBIX JaHHBIX KOHLENTyanbHas MOACHb
MHOrOypOBHEBOH pacrpefeneHHOH HHpacTpyKTyphi o6nadHoro Aara UEHTpa Ha
ocnose [IKC npencrasnena na pucyHke 1.
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o2 KonTponnep (n
5 % E pacrpeenUTeNs
O a E. Harpy3KkH)

g g 3anpocet H MAKETHI

Cems JIAHHBIX
1 1 1

e = IG= 3

Puc.1. KonuenrtyansHas Mogens POJIL na ocHose [IKC

KoHuenTyanbHad Mopesib, ONMCHIBAIOMIAd OCHOBHBIE  OCOGEHHOCTH
AHdpacTpykrypst POJIL], cOCTOMT H3 HECKONIBKHX KOMIIOHEHTOB, T.€.

POJILL = {BP, OK, CC,CX]l} )
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rae, BP — COBOKYNMHOCTH BBMHCJIMTENILHBIX PECYPCOB aBTOHOMHEIX OONIAaYHEIX
LEHTPOB, MOMAKIIOYEHHBIX K COOTBETCTBYIOIIHM KOMMYTaTOpaM MpOrpaMMHO-
koHpHrypupyemoii cety; OK — obnaunelii kontpomiep; CC — cOBOKYNHOCT
CeTEeBBIX CPEACTB, HCIONB3YyEMEIX B Tomojoruueckoii ceru POJL; CXI -
CHCTEMBl XPaHEHHA AAHHBIX, MOAKMOYEHHBIE K (PH3HYECKHM H BUPTYAIbHBIM
MalllHHam B cermeHTax POJILI.

IMoapo6Ho ommcaHE! 3TaNB! peanu3alliM Npoliecca nepedain H obpaborku
sanpocoB B cetHn IIKC. KoHuenTtyanbHas MoOIENb MOXET OMHCEHIBATL
undpacrpyxrypy POML ¢ paznnynoii TONONOrHEHA.

Joxon, momyuyaeMblii Ha ocHoBe AeficTByromeli HH$pacTpykTypst POJIL,
3aBHCHT OT 3Hau€HHIi YeThIpeX NepeMeHHBIX (CTPYKTYPa TeNIEKOMMYHHKAIMOHHOM
ceTH (W), MOIIHOCTE BHPTYQIbHBIX MAlMH H HX pasMelieHHe Ha (QH3MIecKHX
komnetorepax (k), pasmemenue uHdpopmauuH B 6aHkax xpaHeHus (h) u BapHaHTEI
pacripenesieHus notoka 3anpocos (f)) , T.e. npuBeZicHHBIE B opMyne moKasaTesm
4 KpHTCpPHEB ONTHMaIBHOTO GopMHpoBanua HH(ppacTpykTyps POMLL, senstorca
dyHKUHelH YeThIpex nepeMeHHEIX U

Cn<Chs A Spy, e, <p 3)

3aflaya ONTHMaNbHOrO CHHTe3a HH(ppacTpyktypst POJLl cocroutr B
MaKCHMH3aUMM 3HAYEHHA BHITTYKNOH (QYHKUHH 9eThIpEX AHCKPETHBIX NapaMeTpoB

NpH  BHIMONHEHHWH CNEAYIOMUX OrpaHHYCHHH, ONMpENENAIONMX CTALMOHApHOE
COCTOsAHHE, T.€.

D#{W,E,ﬁj}—»max
WeWw, keK ,heH, feF, @
rae, C_,.— KanuTaIbHBIE 3aTpaThl Ha CO3JaHHEe ceTeBoil cTpykTyps! POJIL] na
ocHoge [IKC; C — MaxcuMabHOE 3Ha9EHHE KATHTATBHEIX 3aTpaT, BHIICAAEMBIX
Ha CO3aHHE CETH, ﬂy — HHTCHCHBHOCTb IIOTOKa OT HECKONBKHX HCTOYHHKOB B

KaHae CBA3H Mexy KoMMyTaTopacH (i, j) TelekOMMyHHKaIHOHHOM cet POJLL;
H,— VHTEHCHBHOCTb OOGCTYXXHBaHHA IIOTOKOB B KAHANEe CBA3H MEXIY

KOMMYyTaTopamH (i, j) TesiekoMMyHHKauuoHHo#H cetn POJIL]; e, — HHTEHCHBHOCTS
NOTOKAa 3aMpocOB HA BXOAE CHCTeMBI 06paGorku A-mammex POLL 4 —
HHTEHCHBHOCTH 06paboTKH 3anpoCcOB CHCTeMBI 06paboTku nannbx POJILL.
- B Tperseii rnae «Pa3paboTka meToqoB H anropuTMoB GOPMAPOBAHHS
HHQPACTPYKTYpHl  pacnpexeieHHoroe  ofnagsoro para nenrpa =R
NpEeICTABJICHHA €¢ PecypcoB» ONMCAHBI NMPOLIECCH CO3NAHHA TOHOJIOTHUECKOM
cTpykTyps!t cetn POJILl nHa ocHoee ITIKC, ¢QopMupoBanus u pa3BepTLHIBAHHSA
BHPTYaNbHBIX pecypcoB, METONOB H QITOPUTMOB TOBRUIIEHMA HAXEKHOCTH
uHGOPMAUHOHHEIX pecypcoB M obecmeuenns pecypcamu POJIL] Ha Gase
LIEHTpanbHOH cucTeMs! ynpasnenus (LICY).

Crpyxtypa TenexoMMyHHKauHoHHOH cerr POML] cosnana Ha Gase Metona,
OCHOBaHHOrO Ha TeopHH rpaoB (ROMHHAHTHBIE MHOXKECTBA M P-MeauaHHBIE
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yuacTkd). MemuaHHast To9Kka rpada - 3TO TOYKa, B KOTOPOH CyMMa pacCTOAHMI
MEKAY BEpIIHHAMH B 3TOH TOYKE H BepIIMHAMH B JpPYTMX TOYKaxX HMeeT
MHHHMAILHOE 3Ha9EHHeE.

OnmcaHo MHOXKECTBO (JOMHHHDYIOMIMX) TOYEK, HAa KOTOPbIX MOTYT
pacnonararteCi KOOPAHHATHI BCEX aBTOHOMHBIX OOMaSHEIX [ara LEHTPOB H
MOJIL30BATENILCKHX TEPMMHANOB, a Takke IIKC-kOMMyTaTopoB, Kak ofiee
MHOXECTBO X-BEepIIMH HeopHeHTHpoBaHHoro G-rpada co 3BesgoobpasHoi
CTpyKTypoii. B pesynrrare crpykrypa cetn POJL] cocTOMT H3 3Be34000pasHEIX
ceTeli M, Kakiad M3 KOTOPLIX HMeeT BepmuHy X .

Ecma X/- MHOXeCTBO BepmuH 3Be31006pasHoro rpada G (p — uucno Touex,
B KOTOPHIX MOXHO Pa3MeCTHTb KOMMYTATOpH B 3Be3R000pasHOH m-CeTH), TO
YHCIIO €ro MPOBOAHHKOB (CYMMa pacCTOSHMH MeEXIy CleHyiomel MeauaHHoMH
TOYKOH H APYTHMH BepPOIHHAMH) BRIpaXaeTcs Kak:

oM (xx )=&§g(x:t:) )

H BBIpOKECHHE IJIA MHOXKECTBa XM

JM(X“)-mm[é'”(X i (©)

x‘l exy

3sesmoobpasHas G™ Ha m-oTpeske sBnsercs P-menuanoi rpada H
COOTBETCTBYET ONTHMANBHOM TOWUKE, HCKOMOH JUIA pa3MeLleHHA KoMMyTaTopa B
3Be31000pasHoli m-ceTH.

d(Xj;’ i) - paccTosHMe MexTy MeIMAHHBIMH BepIIMHAMH 3BE3N006pasHOr0
rpada B cermenTe M H €ro i-BepIIHHOM.

Honpo6Ho ommcan npemnaraeMeiii MeTOf, HA OCHOBE KOTOporo paspaboraH
anroput™ co3aanns Ha 6ase [TKC K-yanoso#i Tomonorudeckoit crpyktypsi POJLL
H TpofeMOHCTpHpoBaHa ero 3gdextBHocTs. Ilpn 3TOM CHawana cosmaercs
ONHOy3NOBass CTPYKTypa MaruCTPalbHOM CeTH B CErMEHTax BMeECTe CO
3pe3noo0pasneiMH rpahamn, sarem Gopmmupyercsa K-y3nopas Tomonormveckas
CTPYKTYpa TeleKOMMYHHMKaHoHHOH cetH POJLL.

CnenyiomuM BaKHBIM BonpocoM dopmupoBanna HH$pacTpykrypsl POJL]
SBNsETCA CO3JaHHe BHPTYAIbHBIX pecypcoB Ha Gase (u3HYECKMX pecypcoB
aBTOHOMHBIX HEHTPOB 06paboTkM HaHHBIX, HX pasMellicHHE B HH(OPMAUHOHHBIX
pecypcax cepBepHEIX KOMIBIOTEPoB H cucTeM namatd AOJLL.

B nuayuHolf pabote npemnaraercs cosnate K BHPTYAIRHEIX CEpREpPOB
MOImMHOCTEIO P, Ha 6ase pu3muecknx komneroTepos POJILL ceAylomum oGpasoM.

1. PaccunThIBaeTCA CyMMapHas MOIDHOCTb CEPBEPHBIX KOMIBIOTEPOB

POOL - P
P= = (h—l p"] ™
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rae, H,— KomM4ecTBO (PM3HYECKHX KOMIIBIOTEPOB B CETMEHTE S; p,— MOIIHOCT

H,
¢Hu3MvecKHX KOMIBIOTEPOB h B cermeHTe s; Z Dy~ CyMMapHad MOINHOCTb
[

(bH3HIECKHUX KOMITBIOTEPOB B CETMEHTES.

2.Ha ocHOBe aHanM3a XapakTEpHCTMK 3anpOCOB  MOJB30OBaTernei
onmpenenAeTcA KOJMYECTBO KaTeropuil BHpTyanmsHeix Mamme K. ITockonbky
KOJIMYECTBO BHPTYaNbHBIX MAIUHH OMNPEACNIEHHON KAaTeropuH &k Moxer OhIThb
HECKONBKO - g,, obmwuit BemucnuTenbHblf pecypc POJL] Beipakaercs

cnemyomumM obpasom
P=g(qp)k ‘ @®

FAe, g, —KOJMYECTBO BHPTyaNnbHBIX MalIMH C MOIHOCTHIO P,

3. PaccUMTEIBAlIOTCA MOIMHOCTh H KONMYECTBO BHPTYANBHBIX MAlllKH B
Kaxno# kareropud. CHauana OnpeaenseTcs MOIUIHOCTb BUPTYaNbHOH MaIIMHEL C
MHHHMATBHOH MOLIHOCTEBIO.

P
Pu=g — ®)
2H,
=1
MOIHOCTH CO30aBaEMBIX BHDPTYIBHBIX MAIIHH (OPMHDYIOTCA B MOpsAnKe
BO3pacTaHud OT MHHHMAIBLHOH MOIHOCTH, T.. D, <P, <p,..p,. Jna 3Toro

COCTaBJIACTCs CACAYIOMICE YPOBHCHHE!

P=np, +n(p,, +8)+n(p, +28)+..+n[p, +(k—DA] (10)

n,— komadectBo BM kareropu %, 3Ha9eHHA KOTOPBIX ONPEACIIAIOTCA Ha Gase
Tabnuuel 1, dopmMupyemMoii Ha OCHOBE HOPMAJILHOTO PACHpeleNieHHs CITyYaHHBIX
gucen. Mommuocts cnepylomeli BM  ¢opmupyerca nobaBnmenmem A K
NpebiRylned, 3HaUeHHe KOTOPOii onpeeNserTca pemeHueM ypasHeHus (10).

Tabnuma 1
K 1 2 3 Kix | Kix#+l [Kiet2]...] K
n 2 3 4 N Ny -1 Np-21...] 2

Pesynrratel Tabnuusl moxcraBnAloTca B ypaBHeHHe (10) M ompeamenserca
3HayeHHe A. C pocToM KaTeropuum MoinHocte A BM yBemuumBaercd, HO HX
KO/IMYECTBO yBeNnHUHBaeTcA 1o K, ¥ 3areM yMeHbmaercs.

4.BM, ¢opMHpyeMEle MO KATETOpHAM, YCTaHaBIMBAIOTCA C Y4ETOM
MOIIHOCTH KaHAJIOB CBA3H TelleKOMMYHHKaUHoHHON cetn POl m MommHocTH
(dHu3HIECKHX KOMITBIOTEPOB CETMEHTOB.

B nensx obecnedeHHA HANEKHOCTH NMPOLECCOB XpaHeHHA HHopMauuM B
cermenTax POJIL] ¥ NOBLIIEHHA ONMEPaTHBHOCTH MPEAOCTABIECHHA HHOpMALHH
IIHPOKOMY KpYry monb3oBatesneii 6bu1 paspaboTaH anropyTM MX pasMelleHHs B
xpanunumax namatd POJIL] Ha ocHOBE MeToza perutMkauuy (CM. puc. 2).
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ITopsnox paboTe! anropuTmMa pasMemenys B xpaHumumax namsti POJIL Ha
OCHOBE€ METOMa PEIUTHKALMH CHENYIOLIHIA.

1. Onpenenstorcs o6veM HHpopMaiu B XpaHwnumax namath AOJLl B
npeaenax POJL], o6meM «IyCTHIX» CErMEHTOBR B NaMATH M NPOMYCKHas
CHOCOGHOCTE KaHANOB CBA3M TENEKOMMYHHKALMOHHON CeTH, HHTEHCHMBHOCTDb
3ampocoB HHGOpMAalMH.

2. PaccauThIBaeTCA ypOBEHb 3arpy3KH KaHAIOB CBA3M M AUCKOB MaMATH.

3. ITo pesynbTaram 1-ro 1 2-ro onepaTopoB ONpeAeAOTCA TOYKH, B KOTOPBIX
BBIMOHACTCA PErUIMKaLuA.

4. BemonHsaeTcs peruinKaums.

[ Hawano ]

L 2
Onpegenserca nponyceras crocobrocTs EMpTyanBEER
EaBanos yexqAy {Vm} AVm, HCY 1 AOTI]
—

/ Paccarremaercapy.py /

v
Her

i P
Bmommpmmmm@pmmﬁi,\
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arT =7 A
] 0 /|
J V
emmmpammmm@pmmnf
IPARFAIINX CA B AMCKAX IIAMATH J

¥y v
Iloce sanepmieny MPOIECCa PacieYATEBa ef
| pESYObIATE!, ANTOpNTM JaBepinaer pabory

( Ku;m ]

Puc. 2. AnropuT™ pa3MeilicHHs B XpaHwmmax namati POJIL] Ha ocHoBe MeToza
peTuTMKaLMH

3anava npeacTaBieHua pecypcoB HH$pactpykrypsl POJIL] Ha 6ase eauHOro
LICY BbmonHeHa Ha OCHOBE TEODHH TpeXypoBHeBoli CeTH MAaccoBOro

obcayxusanua (CMO).
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LICY sBnsercd OCHOBHBIM cpeacTeoM joctyna Kk pecypcam POZLI,
¢dopMHpyeT ouepenr 3ampocOB B 3aBUCHMOCTH OT TpebyeMbIX pecypcoB H
ofCmyKuBaeT HX B YCTAaHOBJEHHOM mopsnke. 3anpoc B cpeactsax POJLL
BBIIOJIHAETCA B TPH JTana (cM. puc. 3):

1) 3anpoc noctynaer 8 LICY, onpeaensercs, kaxoif pecypc Heobxomum i
€ro BHIOJTHEHHS, ¥ HaxOxuTcA B mpenenax. POJILY;

2) 3anpoMeHHBIH pecypc nepeaaeTcs Ha yKa3aHHBIA afpec M0 BHPTyaIbHOMY
KaHany, paccauTaHHOMY Ha ocHose ceT [TKC;

9

Hasano
® O @
/ BEOfET MepRAWHNE AMENE  / T ———r——
y ESMECOTENEHER pecypeas POAI
$omaorpyer nE¢pacTyXIypy npecypest T e
e icm ) Monennpyer mpamieces npeAcTastEms
BEOZHT SaYEHIR ERAWELO tpaduoa e P“-IYP‘“‘M
{1, £y, £y, Tv} PO {u', 02, '} m Mmm‘ﬂ P ——
RPYIH: DapaxeTpas npn =0 . PO
it ¥ 3 % &
Mo enEpyer npolece IOCTYIRIEHAH OIEPEETT0 Pacurmamaer oﬁmenpan,mﬁxmmmenm
or+-ro sanpoca B acreny yrpanexns PO wepexmamponl‘,n

Puc. 3. AnroputM MOJEIHPOBaHHSA MPoLeccoB JOPMHPOBAHHA H NPEACTABICHAA
pecypcoB POJIL]

3) no 3ampocy mpefocTaBiserca pecypc. CpenHee Bpemsi, Heo6XxoguMoe Ui
BBHINOJTHEHHUS 3ampoca B TpexstanHoM CMO, paBHO CyMMe CpPEfHErO BpPEeMEHH
O’KMIaHHs €r0 B MOACHCTEMAX M €ro BRIMONHEHHA, T.C..

R - N L 11
r'-x[l—p‘} J’g[ﬂ.—'&] v

Hoxon POJML - D ofpaTHo NponopuMoHanen BpeMeHH, 3aTpainBacMOMy Ha
sanpocel, {D}={1/T}- yem MeHbIlle BpeMeHH TpPaTHTCA Ha 3aNPOCEL, TeM GONbie

35



3anpocoB 00CITyKHBAETCA 32 YKa3aHHEIH MEpHOA BPEMEHH, 9TO, B CBOIO OYEpens,
yBesmumBaet goxoa POJILL,

YerBeprad rnasa AMCCEpTalMM «AHAIH3 Pe3y/bTATOB BBIYHCIHTEILHOrO
IKCIepHMeHTa H BbhIpaborka NpeAiokKeHHIH MO MX PA3BHTHIO» MOCBAINEHA
ONMCAHMIO NpPOrpaMMHOro ofecnedenns, pa3paboTaHHOro Ha OCHOBE aNrOPHTMOB
tdopmupoBanns UHpacTpykTYpH! M npencrasieHns pecypcos POJILL, ananusy
Pe3yNETaToB BEIYMCIHMTENBHBIX SKCMIEPHMEHTOB M BHIpaboTKe NpeiokeHuH H
pexoMeHpanuii 0 pa3sBUTHIO KCCIEN0BATeNbCKOM paboTe!.

TMporpamMma COCTOMT M3 MOAyneil ¥ HeCKONBKHX MOACHCTEM. B ee ocHoBe
nexcut cete POJLL, cocrosmas u3 12 AOJLI, 13 xommyTaropos, 16 kaHanos
cBa3d, koHTpomnepa IIKC H 13 3alMINCHHBIX KXaHANOB CBA3H MEKIY
KoMMyTaTopamu (cM. puc. 4). O6naunbiii konrpomtep (OK) u kontpownep [IKC
(Krxc) YCTaHOBNEHE!I B CTPYKTYPY aBTOHOMHOro ofnayHoro gara ueutpa 7, 12
AOJIL nomxmouensl K 11 xoMMyTaTopam H Ba KoMMyTaTopa (B cermeHTax 10,
11) moax/mO9YeHE! TOJIBKO K NOJIB30BaTE/IbCKHM TEPMHHAIaM.

Puc. 4. CTpyKTypa TenexoMmyHHKauuonnoti cern POJILL

K kaxaoMy KOMMYTaTopy MOCTynaeT MOTOKM BHeWHero Tpaduka ot
NONL30BATENLCKMX TepMuHanoB. [Ipu orcyrcTBHM TpefyeMoro pecypca B
aBTOHOMHOM O0/IadHOM [aTa LEHTpe, MOAKIIOYEHHOM K KOMMYTaropy, 3ampoc
HanpapJAeTcs B LEHTPATEHYIO CHCTEMY YNpaBlieHHsA, Tak KaKk K KOMMyTaTopaMm 10
B 11 NOAKMOYEHBI TONBLKO MOMB30BAaTENLCKHE TEPMHHAIE, TMOTOKH Tpaduka Ha
BXO#e TMepefaloTCA HaNpAMYI0 B LEHTP CHCTeMbl YnpaeieHus. Puc. 5
WUTIOCTPHPYET  COCTOAHHE 3aBHCHMOCTM BpeMCHM, 3aTpauyHBacMoro Ha
BemonHenHe 3anpocos PO/ILL B pasHEIX KaTeropusax, OT CTENEHH 3arpyKeHHOCTH.

36



Ha puc. 6 nokasaHa cKOpOCTh CHIkeHMs 3Hadenua T 3a cueT yBeynMueHMA
KOJIMYECTBA KaTeropuii npH pasHoii crenenu 3arpyxennocta POIL (py, ps, ps).

»P,

01 02 03 04 05 06 07 08 09 1

0 —_

25 T(uxe) 18 k‘r,mnc
16 4
20 - 14 -
12 4
15 1 10 -
10 - 81
—KI 6 1 ,

5 k3 4
== K12

0 v v v v

3 s 7 9

Puc. 5. [luarpamMma npeacTaBneHus Puc. 6. [lnarpaMma, oTpaaromas
BEIMHCIHTENBHEIX pecypco PO 3aBHCHMOCTD 3aIIPOCOB OT KaTeropHii
T=F(p) 3 T=F(k)
POJLl na obcnyxuBaHHe 3anpocOB, MOCTYNAIOMMX OT BBMHCIMTENBHBIX H
HH(OPMALIHOHHBIX PECYPCOB.

12 Tamxe 12  T.aEe

10 - 10 -

8 4 8

6 4 6 -

4 K3 4 4

2 %M | KT e
—-% —%

0 Y 0

2 5 8 : s 8 f
Xp + @, — 06CHy»KHBAIOTCH BHMHUCIMTENBHBIE H HHpopMaLMoHHBIE 3amtpocsl POILL;
X, — 00CITyXHBAIOTCA TONIBKO BEMHCIHTEILHEIE 3anpockl POJILY.
Puc. 7. [lnarpaMma BEIYHCICHHA H NPEICTABICHHA BLIYHCAHTEILHBIX H
uH(popMaLMOHHBIX pecypco POILY T=F(x,, a,)

AHanus pe3ysibTaTOB  3KCIEPHUMEHTa MO3BOJMN CACNaTh BHIBOA O
Lenecoobpa3sHOCTH BHPTYANH3aUMH U NPE/ICTABIEHHA PecypcoB ChOpMHpOBaHHON
undpacrpykrypet POJILl Ha 6asze K = 7. B guccepraumm BeIpaboTanbi
NpPEIOKEHHA H PEKOMEHALMH N0 Pa3BHTHIO PE3yTBTATOB HCC/ICIOBAHMS.
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INTRODUCTION (abstract of PhD thesis)

The aim of the research work is to form the infrastructure and develop methods
and algorithms for resource provision to improve the efficiency of the structure of a
distributed cloud data center.

The object of the research work is a distributed cloud data processing and
storage center. -

The scientific novelty of the research work are as follows:

a model for centralized management of distributed resources of a cloud data
center was developed;

on the basis of graph theory, a method has been developed for creating a
topological structure of a software-defined network of a distributed cloud data
processing center;

an algorithm for distributing data across memory areas was developed by
replicating information resources of a distributed cloud data center;

an algorithm for efficient servicing of user requests has been developed by
pre-allocation of resources of a distributed cloud data center.

Implementation of research results.

Based on the results obtained on the model and algorithms for forming the
infrastructure of a distributed cloud data center and presenting its resources, the
following were introduced:

methods and algorithms for distributing data across memory segments by
creating a topological structure of a software-defined network of a distributed
cloud data processing center and replicating information resources based on graph
theory have been introduced into the activities of subordinate enterprises of the
Ministry for the Development of Information Technologies and Communications,
in particular, into the activities of the Khorezm branch of the AC " Uzbektelecom"”
(certificate of the Ministry for the Development of Information Technologies and
Communications dated September 23, 2021 No. 33-8 / 6679). As a result of
scientific research, it became possible to increase the data transfer rate within the
network by 11-12%;

a model for centralized management of deployed resources of a distributed
cloud data center and an algorithm for effectively servicing user requests through
the preliminary provision of resources of a distributed cloud data center has been
introduced into the activities of subordinate enterprises of the Ministry for the
Development of Information Technologies and Communications, in particular, in
the State Unitary Enterprise "Republican Telecommunications Network Control
Center" Uzbekistan" (certificate of the Ministry for the Development of
Information Technologies and Communications dated September 23, 2021 No. 33-
8 / 6679). As a result of scientific research, it became possible to reduce the time
for conducting user requests in a distributed cloud data center by 9-11%;

effective software at the request of users through the preliminary provision of
resources of a distributed cloud data processing center has been introduced into the
activities of subordinate enterprises of the Ministry for the Development of
Information Technologies and Communications, in particular, in New Line
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Solutions LLC (certificate of the Ministry for the Development of Information
Technologies and Communications dated 23 September 2021 No. 33-8/6679). As a
result of scientific research, the efficiency of resource use has increased by 10-
11%.

Structure and volume of the dissertation. The dissertation consists of an
introduction, four chapters, a conclusion, a list of references and applications. The
volume of the dissertation is 118 pages.
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