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KHUPHUILI (pancada noxkropu (PhD) nuccepraumsiCHHMHT AaHHOTALMSACH)

Jucceprauus MaB3yCHHHHI Jo0J3apOauru Ba 3apyparu. KaxoH
TaxpuOacu IIYHU KYpcaTaJuKW, pakaMJIM TEXHOJOTHsUIAp acoCHlia MKTUMOUM —
UKTUCOAUET  THU3WMIIAPDHU  aBTOMATJIAIMITHPWITAH  XOJiJaa  OOIIKApHUIITHH
ONTUMAIIAIITUPUII yYU4yH OOIIKApUIAIUTaH TU3UM TapKUOUIAru MabIyMOTIap
UIIOHWIMJINTUHU OIIUPHINTa TYFPH Kelamu. XO3upJa MabIyMOTiap OKUMU
y3rapyBuaH Oynramnuru cababiau KOMIIBIOTEp TapMOKJapuiaru ax0opoT
TU3UMIIApUHU OOLIKApyB MOJIEJUIApU acocuaa OOIIKApHIl Xamja MablyMOTIap
UIIOHWIMJINTUHU OIIUPHINA TAaKCUMJIAHTaH peecTpra acociaHTaH OJIOKYeHH
MEXaHU3MJIApUHU KYJUIalll camapaiu ycyuiapjaaH Oupu xucoOnanamgu. Iy
cababmu, AKII, byrokx bpuranusa, I'epmanus, ®Ppanmusa, Wrammsa, Mcmanwms
Snonms, XKamyouii Kopea, Poccus Demepammsicn, Xwutoi, XUHIUCTOH Ba
JyHEHMHT OOIlIKa MaMJIaKaTIAPUHUHT OJIMMIIAPU CaKJIaHAETTaH MabJIyMOTIAPHUHT
UIIOHWIMJINTUHU TabMUHIIANIAA TaKCUMJIAHTAH PEECTpra acocjaHraH OJIOKYEHH
MEXaHM3MJIApUHN KyJutam Oyiinda Oup KaH4ya TaJKUKOTIAp OJuO OOpMOKIA.
bynpait  TagkukoTiapaa — OJOKYEHH ~ TEXHOJOTHSCHMHH — KYJJIalll — acocaH
KPUTITOBATIOTA TU3UMJIADUHM TAIIKWI KWIWII Ba IyJI AWIaHWINTA acOCIaHTaH
Ou3Hec — >KapaCHJIapuHU onTUMaiUlamTupumra kapatwirad. Iy xaropna,
OYyr'yHWTM KyHJa KOMITBIOTED TapMOKJApUAaru SJIEKTPOH XYXOKaT aiIaHuII,
JIOTUCTUKA, JJEKTPOH KOMMYHAIl TYJOBIap KaOuW OOIIKApyB THU3UMIIAPUHUHT
MABJIYMOTJIApH ~ MIIOHWIMJIMTHHU ~ OIIUPHIN  y9yH TaKCUMJIAHTaH PeecTp
MEXaHM3MJIAPUHN  KYyJUlalll Macajajapyd Y3 CUUMUHH €Tapiid  Japakana
TONMAaraHJIUTMHU TabKUJIAll MyMKHH.

KoMmmeroTep TapMoKIapugaru 3JIEKTPOH XYXOKaT aiJIaHWI, BJIEKTPOH
KOMMYHAJI TYIJIOBJap, JIOTUCTHKA KaOu THU3UMIIap/ia KaThui YeKJIaHTaH MYyJatiiap
OenrunaHagyd, aMMO MabJIyMOTJIApHU KailTa wuNuialm >kapa€HUJa KEYMKUII
XOJaTiapy Ky3aTWIaJd Ba Ym0y KEYMKUIUIApHU OapTapad HTHII MyaMMOCH
MYXHUM Macayiajapjaad oupu xucoOnaHaan. KeaTupuiarad TH3UMIIap HOCTAIMOHAP
TabuaTra sra SKaHJIUTH, KSYUKHUII XOJaTIapuHU TaBCcU(IaWIuraH MabIyMOTIIap
UIIOHWIMJIMTUHU TabMUHJANIA KYIIUMYa MyaMMOJIApHU KENTHPUO YWKapaJiu.
[y cababnu cyHrTH Husuiapaa OoMKapyBHU ONTUMAJUIAIITUPUII YYYH, OOIIKApYB
HA3apusCH YCYJJIapUHU KyJUTlall aManuéTd acocuaa YeKJIaHTaH IIapTiapaard
HOCTAIIMOHAD  TU3UMJIAPHUHT  MabJyMOTJIAp  MIIOHWIMIMTMHHM  OIIMPHUII
yCyJutapura KU3WKUI opTHO OopMokiaa. bomkapys Tu3umiapuaa TaKCUMIIAHTaH
peecTpra acociaHraH OJOKYEHH TEXHOJOTHSACHHHM KYJUIalll MabIyMOTJIap
UIIOHWIMJIMTUHY OIIMpUIIIA sHru4Ya €HjamyBHM Oenrmnad Oepaau. Jlemak,
HOCTAIMOHAP xKapaCHiu Oomkapys TU3UMIIAPUHUAHT MabIyMOTJIAp
UIIOHWIWJIMTUHU OIIUPHUILJA TaKCUMJIAHTaH peecTpra acocClaHraH OJIOKYEHH
MeXaHm3MIapu  EpaaMuga  MabiIymoTiaap — 0a3acMHW  MIAKIUTAHTHUPHUITHUHT
apXUTEKTypa MOJENIM Ba aJITOPUTMIIAPUHY MIIUTA0 YMKHUII Xamza KyJuiaml Joia3apo
TaJKUKOTJIap MaB3yCHUHU KacO dTa/IH.

Pecniybnukamuszna ax00pOT-KOMMYHUKAIIMOH TEXHOJIOTUSIIAPHU
PUBOXKIIAHTUpHUII OwiaH Oup Karopjaa axOopoT TU3MMIAPUHUHT OOIIKAPHIILI
cubaTiHA Ba yJapJard MabIyMOTJIAPHUHT HWIIOHWIMJIWTHHU  ONIMPHUINTA
KApaTHIITaH KEHI' KAMPOBIM Y0Opa-TaA0HpIap aMalra OMIHPHIMOKIA. Y30eKHCTOH
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PecnyOnukacuHu siHajla PUBOXKJIAHTUPUII OYiMuya Xapakarjiap CTpaTerusicura
Kypa, WIMHI TaIKUKOT Ba MHHOBAIIMOH (DAOTUSATHU PUBOXKIAHTHPUII, WIMUANA Ba
WHHOBAIMOH  IOTYKJIApHU  amMaiuérra  SKOpUH  STUINHUHT  dPQeKTHuB
MEXaHU3MJIApUHU SpaTUIll Macajajapura OWJI MyaMMOJapHU Xald KWIUIITra
aJoxXuja YbTHOOP KapaTHiTaH.

V36ekucron Pecny6mmkacu Ipesupentununar 2017 iimn 7 depangaru
[1®-4947-con «Y30eKUCTOH PecryOnuKacHHU sHAaja PUBOKIAHTUPHIN Oyifrda
Xapakatinap crpareruscu Tyrpucugaxtu Ba 2018 i#mn 19 despanmaru
[1D-5349-con  «AXOOpPOT TEXHOJOTHSUIAPM Ba KOMMYHUKALUSAJIAPU COXACHHU
gHala  TaKOMWUIAIITUPHUII Yopa-Taadupiapu Tyrpucuganru dDapMmoHIapu,
2018 #umn 21 wHosOpmarm I1IK-4024-con «AXOOpOT TeXHOJIOTHSJIApU Ba
KOMMYHUKALVSUIAPUHUHT KOPUM ATWIMIIMHU HA30paT KWIMIL, YJIapHU XHMOS
KUJIUII TU3UMUHU TaKOMWUIAIITUPUIL Yopa-TaaOupiapu TYFPUCUAANTH Kapopu
Xamaa MasKyp (aonmsaTra TErunuid OOoIKa MEBEPUH-XYKYKHH XyXoKaTiaapa
Oenrwianrad BasudaliapHU amalra OMIMPHUINTa YIIOy TUCCepTaIus TaJIKUKOTH
MyalsiH Japaxaja Xu3Mar Kujaaau.

TaagKUKOTHUHT pecnyOuka daun Ba TEeXHOJIOTUSLJIAPH
PUBOAJIAHUIIMHUHT YCTYBOP HYHAJMILIAPUra MOCAMIH. Ma3Kyp TaaKuUKOT
pecnyOiuka aH Ba TEXHOJIOTUsSIAp PUBOXKIAHUIIMHUHAT [V. «AXOOpOTIaITHPUILL
Ba axOOpOT-KOMMYHUKAIIMS TEXHOJIOTHSUIADUHUA PHUBOKIAHTUPUIID  YCTYBOP
HyHanuum aoupacuaa OakapuiraH.

MyaMMOHMHI YpraHuJramjJuk aapaxacu. Hocranuonap sxapa€unapHu
nuHamMuKk Oomkapuin OVitmda xopwwxkuii onumuapaan C.P.Cytnep, B.JI.Pamaxkep,
Oamopatnam acocujaa OomkapyBHH MopemamTupumn  Oyiinuya K. Puuarner,
A.Paynrt, K.Tectyn, XK.Ilanon, [.B.Knapke, P.Cxarronunu, JI.HUucku, 3.Mocka,
HOCTAIIMOHAP xKapaCHIIapuHU TepMUHAII OOIIKapUIITHU MaTeMaTHK
monemtamtupumn Oyiinua A.Ilporoe, A.D.Kpacosckuii Ba M.E.3y0ep Tamkukot
UIuUIapuHu oo Ooprad. bouikapunaauran TU3MMiapra TakCUMJIAHTaH peecTpra
acoclaHraH OJIOKUYEHH MexXaHu3MJapuHu Kymwiam Oyitmua M.M.IIpsiHuKoB,
A.B.Yyrynos, A.M.BnacoB, A.A.Kapnynun, A.C.TepseBa, A.C.baeBa TaniKukoT
unuiapuHu onub OopraH. brokuellH MexaHu3milapu TapkuOuga Kpunrorpadukx
anroputMiapHu Kymtam Oyiimua Cartomm Hakamoro, P.Masuk, I'.Jlanuno,
K.Karuna, JL.Wanr, X.Illen, X.Ju, X.Ilao, W.Mur, H.ﬁ.HHpmoy, Kean
Opancouc, I.Jdybduenn, X.Cuumnzen, OE.I'yrueppes, K.W.[am, X.C.Jlun
TaJIKUKOT UIILTapH 010 OopraH.

[ITynuHrnex 3736eKHCT0H)1a M.M.Kamuios, T.®.bekmyparos,
M.M.Kapumos, P.X.XammamMos, 1. X.Po3unos, M.A .Mcmauios,
J.T.MyxammanueBa, M.A.Paxmarymnae, O.)K.babomyponos, H.C.Mamarosnap
onTuMajn OomKapyBra OaruIUIaHTaH WIMUN TAAKUKOTIApra KarTa XuccajlapuHu
KYIITaH.

FOkopuaa keaTupwiraH oM Ba TaJKUKOTYWIAPHUHT TAAKUKOT HILJIApH
TU3UMIIA TaxXJWI KWIWHUII HaTWKacuga OONIKapyB KapaCHIapu YeKJIaHTaH
mapouTiapAard  mapriapia  erapid  Japaxkaja  ypraHwiMmaraH — xamjaa
OomIKapuiIaaurad axOoopoT TH3UMJApHIa TAKCUMIIAHTAH PEECTp MeXaHU3MIIapH
acocuzia MabJIyMOTJap HWIIOHWIWINIMHM OUIMPUII XaM €Tapjiu Japakaza
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ypraHuiaMaras.

Juccepraumus TAAKMKOTHHMHI JHCCepTalUsl Oa)KapWwjiral oJIui
TAbJUM MYACCACACHHUHT WJIMHH-TAIKHKOT WILIAPU Ppexajapd OujaH
oorsmkura. Jluccepranus wimm CaMapKaH] JaBiaT YHUBEPCUTETH Ba TOMIKEHT
axbopor TexHomorusuiapu yHuBepcuteTn Camapkany ¢unuanuHuHr AS5-039-
«MabJiyMOTJIapHU UHTEUICKTYal TaXJIWI KWJIWIITHUHT Hapajiie] airOpuTMIapyuHu
KypHIIl JacTypuii BocuTaiapuan unurad gukum» (2015-2017) Ba BA-A5-033-
«/laBonam-npoduinakTuka Myaccacajapuia MabIymMoTiapra WIUIOB OepHll Ba
(GaoaMAT MOHHUTOPHMHTH aBTOMATJAlllaH TH3UMHUHM spatuiny (2017-2018)
MaB3yJapuaary Jouuxanap Joupacuaa oaxapuiras.

TaaKHKOTHUHI MAaKCAaJAW YEKJIaHTaH IMapTIM HOCTAIMOHAP THU3MMIIAPHU
Oammopariu OOIMIKapyB MOJEIHM Xamjaa THU3UMJa MAbJIyMOTJIAp HIIOHWIMINTHHU
OLIMPUII YCYJI, aJIrOPUTMIIApM Ba JACTypud BOCUTACMHU WIUIA0 YUKUIIAAH
ubopar.

TaaKuKOTHUHI Basudagapu:

HOCTALIMOHAP THU3UMIIAPHU OOMIKApHUII MOJE/UIapu Ba OOIIKapuiIaJuraH
TU3UM MabJIYMOTJIAp WITOHWIWJINTUHUA OIIUPHIN YCYJIAPUHU THU3UMIINA TaXJIHIT
KUJTUIII,

YeKJIaHTaH mapTiiapJaru HOCTaIlMOHAP TU3UM MabJIyMOTIap
UIIOHWIMJIUTUHU OIIMPUIITHUHT OJIOKYEMHra acocjaHraH ycyjl Ba aJrOpUTMHHH
UIIIa0 YUMKHUIIL;

TaKCUMJIAHTaH PEECTp MEXaHW3MIIApUTra MaxX(pUITAIITUPUIITHUHT JTUHAMHK
YCYJIUHU KYJJIall OpKaJid OOLIKapyB CaMapaJOpiUTHMHHU OIIMPHUII aJrOPUTMUHU
WILIA0 YMKHIIL,

YeKJIaHTaH IIapTiap/ard HOCTAllMOHAp THU3UMIIAPHU  OOIIKAPUIIHUHT
MaTeMaTUK MOJEIUIAPUHU TAaKOMUJUIAIITHPHIIL;

YeKJaHTaH  IIapTiapJard  HOCTAlMOHAp  TU3WMIIAp  OOIIKapyBUHU
ONTHMAJIIAIITHPHII JACTYPUH MaKMyaCHHH JIOMUXaJIaI, MIIIa0 YUKHIII Ba )KOPHH
KHJTUTIL.

TagKuKOTHUHT 00beKTH cudaTHIa TYIOB TU3UMIAPH Ty KyMIIaIaH, OJUN
TQBIMM IMAPTHOMA TYJIOBHMHM  amalira OIIMPHIINAA Ba DJJIEKTPOH XYXKIKaT
AJIMAIIMHYB TU3UMUIA MabIIyMOTIIapTa UIIUIOB OepHIll xKapa¢HIapu KapajiraH.

TaagKMKOTHUHT npeaMeTH cudaTuia HOCTAIMOHAP TU3UMIIAPHU TAITKUITUN
OolLIKapuill Ba TaKCHUMJIAHTAH PEECTP MEXaHM3MJIApU acocula MabJiyMOTjap
UIIOHWIMJIUTUHYU OLIMPHUIITHUHT YCYJI Ba alrOpuUTMIIapUIaH nOopar.

TagKUKOTHUHI ycyJuiapu. Tagkukor kapa€Huaa TU3UMIIM TaxJIWI,
OoIIKapyB ycCyJuiap Ha3apwsiC, MaTeMaTWK MOJSIUIAINTUPHIN, HEHPOH TapMOFH
HA3apUsCH, TAaKCUMJIAHTaH pPEecTp, SbHU OJIOKYEHH MeXxaHU3MJapHu, axOOpOTHH
XUMOSIIal yCyJiJlapu, ajJrOpUTMIIAIITUPHUIN XaMJla MabJIyMOTIap Ba Owinmiiap
0a3acvHu JOUMXANAIITUPUII YCYITIapuaan (poranaHuiras.

TagKMKOTHUHT WIMHIA SIHTWINTH KyHugaruiapaad noopar:

HOCTAIIMOHAp THU3WUMJIADHU YEKJIOB IapTiapy acocHjia  TaIIKWIAN
OOIIKAPUIITHUHT OaIlopaTivi MOJEIH UIIIA0 YHKHUIITaH;



YEeKJIaHTaH IIapTiapjard HOCTAallMOHAP THU3UMJIADHUM HEHUPOH TapMOFH
acocu/ia TAIIKWINKA OOMKAPWINIHUHT  ONTUMAUIAIITHUPHUIN MOJCIH  HIIA0
YUKWIITaH;

HOCTAIIMOHApP THU3UMJIAPA TAKCUMIIAHTAH PEECTp MEXaHU3MIIAPUHUHT
KOHCEHCYC QJITOPUTMHU aCOCHJa MAbIIyMOTJIap HIIOHYIMIUTUHU OLIMPUII YCYIU
UIIIa0 YUKUITaH,

HOCTAIIOHAp TH3WM OOIIKAPYBUHU ONTUMAJUTAMITUPHUIIIA OJOKYEHTa
acociaHraH Max(GUUTAIITUPUITHUHT JUHAMUK YCYJWHU TaKOMMIJIAIITHPUIL
AITOPUTMU UIILIA0 YMKUJITaH.

TagKUKOTHUHT aMaJIMil HATHKAJIAPU KylHuaaruiapaad noopar:

HOCTAIIMOHAP THU3WMMIIAPHU YEKJIAHTaH MIAPOUTIIAPJAATrH IIapTiap acocuia
OOITKapyB Ba HOCTAIIMOHAP TH3UM MabIyMOTJIAp UIIOHWIMIUTUHU TaKCUMJIAHTaH
peecTp MeXaHu3MJIapH acoCHjia OUIMPUIIHUHT AJITOPUTMHUK TabMHUHOTH HILIA0
YUKWIITaH;

TaKCHMJIAaHTaH PEECTP MEXaHU3MIIAPH aCOCH/A JUHAMUK KAJIUTIIU I QpIIamt
yCyJIapHU KYJUIall >kapaHUHUHT aITOPUTMUK TAbMUHOTH UIIIA0 YMKUJITaH;

YEeKJIaHTaH INIAPOUTIIApAArd HOCTAIMOHAD THU3WMIIAPHU OOINKApHII Ba
MabJIyMOTJIAp UIIOHWINIUTUHUA OLIMPHUIIHUHT JACTYPU MOIYJUIApH sSpaTUIIaraH
Ba Oy JacTypuil Monysuiap OJIMM TabJiUM Myaccacacu IIapTHOMa TYJIOB Ba
AJIEKTPOH XYXKKAT ailJIaHUII KapaCHIapura TaJl0uK dTUJITaH.

TagKMKOT HATHXKAJTAPUHUHT UINOHYIMJINTH. TaAKUKOT HATHKATAPUHUHT
WIIOHWIWJIMTH  KYHWIraH  MYaMMOHUHI  MaTE€MaTUK  JKMXATJaH  aHUK
uoaNaHUIIY, HOCTAIMOHAP TH3UMJIAP YUYYH YEKJAHTaH IIApOUTIN IIapTiIapHU
BTUOOpPra OJIMII YCyJIapH, HEMPOH TApMOFMHU Oamopatiiall MoAe/Iapy acocuaa
Oomrkapui, OJIOKYEHH MEXaHU3MJIAPUHU TapMOK THU3UMJIApHUra KYJUTaHUIIUII
ycymnapu, RSA mmdpnam ycynu OuinaH WHTErparuscu, MIUIA0 YUKWITaH
JUHAMUK KaJIWUTIW mudpiam yCyauHd KPUNTOOAPAOUUIMIITH TaKpUOaBUN
TaJKUKOTJIAPHUHT M>KOOUW HaTKaiapyu OWIaH TacAUKJIaHA M.

TagKuKOT HATHKAJAPUHUHT WJIMMHA Ba aMajuid axamMusiTh. TagKUKOT
HATW)KAJIADUHUHT WIMHUH axaMUATH WIUIa0 YUKWITaH OOIIKapyB MOJIEUIapH,
yCyJIJIapu Ba aJrOpUTMIIApU TAIIKUIUN OOIIKApUiaguraH UKTUCOAUN kapaéHiiap
napaMeTpiIapuHu OamropaTiiail acocuja OOMKApyBHH ONTUMAIIIAIITHPUIN XaMa
MabJIyMOTJIap UIIOHWIMJIUTUHU TabMUHIIAII OWJIaH U30XJIaHA/IH.

TanKuKOT HATIOKATAPUHUHT aMajiidi aXaMusITH ITyHIaH MOOpaTKH, WAl
YUKWITaH yCyJl Ba aJrOPUTMIIAp TYJIOB TU3UMJIIAPUHUHT MaBKYJ MabIyMOTIapu
acocua TYJIOB MyJJaTIapuHu Oenruiam y4yyH TaBcusiap Oepajau, TapMOK
TU3UMIIAPUAATH HOCTAIIMOHAD THU3UM MabIyMOTIApUHU  Max(UATAIITHPHIIT
acocuZia MabJIyMOTJIAp WUIOHWIWJIWTUHU OLIMPHUII, TAIIKWIOTIAPHUHT 3JIEKTPOH
XY’OKaT allaHUII TU3UMIIAPUHUHT XaB(CU3JIUTHA Ba caMapaJopIUTruHU OLIUPHUIITN
OWJIaH W30XJIaHA/IH.

TagKuKOT HATHKAJTAPDMHMHI  KOpUH KWwiMHMIIM. Jluccepranus
TaIKUKOTIAPH JOMpACH/la HOCTAI[MOHAD TU3UMIIAPHU TAIIKWIMK OOIIKapHIIIa
TaKCUMJIAHTaH PEeCcTp MEXaHU3MJIapu €paaMujia MabIyMOTIap WIIOHWINIUTUHU
OIIMPHUIIl YCYJA Ba aNrOPUTMJIAPMHM HUNUIA0 YMKHIIL OYiiya OJIMHTaH WIMHUUN
HaTWXKajgap acocuaa:



OolIKapWiaJuraH HOCTAllMOHAP THU3UMHUHT KUPHUII MabJIyMOTJIApUHU
AQHUKJIAlll, KOHCEHCYC aJrOpUTMIIADMHU TaHJAIll, TAKCUMJIAHTaH peecTpra
acociaHraH OJIOKYEMH  MEXaHM3MJIapM  acocujia  Mabliymoriap  0aszacu
APXUTEKTYpacUHU UIUIad 4ukuin aiaroputMiapu CamapkaHa BUJIOST HUKTUCOIUN
cynura xopuii kunaran (Y36ekucton Pecry6mukacu Onuit cymuauar 2020w
17 nexabppaaru 08/YM-727-20-con mabiiyMoTHOMacH). HaTtrxkana TakCMMIIaHraH
peecTpra acocjaHraH OJOKYEHH MeXaHU3MJIapu acoCHAa JJIEKTPOH XyXoKar
alUlaHMIIl  TU3UMHU TalIKWJI OTHUIIIa XOTHpPAa XaXMH Ba MabllyMOTIap
UIIOHWIMJIUTH caMapagopiauruau 1,5-2 6apobdap omMpHIlTra SpUIIniIras.

OomIKapwiaguraH HOCTAllMOHAP TH3UMJApra MHdpiIam yCyJlapHU
TaKCHUMJIAHTaH PEeecTp MeXaHU3MJIapu OujlaH MHTErpalusial acocuaa spaTUiiral
anroput™M Ba MexaHm3miap Kunuiok Kypuiuin OaHKuTa >KOpPHM KUJIWHTaH
(AxOopoT  TexHOJOTHMsUIApW Ba  KOMMYHHKAIMSJIAPUHU  PUBOKIAHTHUPHIII
BazupauruHuHr 2020 vmn 2 pexaOpbnaru 33-8/7344-coH MabIyMOTHOMACH).
Hatmwxkanap 37meKTpoH XyXoKaT ailaHdIl TU3UMUHUHT MabiIyMmoTiap Oa3acuna
MAbJIYMOTJIAp HWUIOHWIWJIMIKA  caMmapajgopiauruau 1,5-2  Oapobap  ommpud
UMKOHHHHU OepraH;

HOCTAIIMOHAD THU3UMIIAPHUHT TAIIKUIUN  OOIIKAPUIIHUHI  YEKJIaHTaH
HIapTIapHU XMcoOra OJIraH XOJIJa MILIA0 YMKHUITaH OOLIKAPYBHUHI Oallopatiiu,
aJanTUB-CTATUCTUK Ba HEUPOH MOJEUIapy XamAa TaKCUMJIAHTaH pPEEeCTp
MEXaHU3MJIapH aCOCH[Ia IpaTUIIraH alropuTM Ba MexaHnuzmiap CamapKkaHj gaBiaT
yauBepcutetn Ba TATY Camapkann dunuanura >xopuil KwinHran (AxO6opor
TEXHOJIOTUSJIAp Ba KOMMYHMKAIMSUIAPUHU PUBOXKIAHTUPHUIN Ba3UPJIIMTMHUHT
2020 ¥mn 2 nexabppmaru 33-8/7344-con MawmiymoTrHOMacH). Hatwkanma onwmid
TaBJIMM IIAPTHOMA TYJIOB jKapaéHu/a YeKJIaHTaH MapTaard OOIKapyB MoJeIapu
acocujia TaBCUsl STWITAH SHIU MYJJaTiapJard TYJIOBJIApHUHT XaKMHUHU 7-8% ra
OILIUPHILITA FPUIIUIITAH.

TaagKMKOT HATHKAJAPMHMHI  anmpodamusich. Ma3kyp  TaJKUKOT
HaTWKaJapH, >KymjajgaH, 5 Ta Xaldkapo Ba 5 Ta pecnyOfiika WIMUN amaiui
aHXKyMaHJapuaa MyXoKaMaJaH YTKa3ujraH.

TagKuKOT HATHKAJAPUHUHT IbJIOH KMJIMHIAHJIUTH. TaJIKUKOT MaB3yCcH
6yitnua xamu 22 Ta WIMHH WII YOI STWIraH, Y36ekucton PecryGmukacu Onmii
aTTecTallsl KOMUCCUSICHHUHT JMCCEepTalUsIap aCOCUM WIMHI HATHKAJIAPUHU YOI
STHUII TaBCHUSA ITWITaH WIMHM HampJapaa 8§ Ta WIMHMM Makoia, 4 TaCH XOpPHKHUM Ba
4 Tacu pecnyOiuKa KypHaJJIapy1a Hallp KWIMHTaH, ITyHUHTIEK, 4 Ta OXM yuyH
ApaTUIraH JacTypyuil BOCUTANIAPHHU KA/l KWINAII TYBOXHOMAJIAPHU OJIMHTaH.

JucceprauMsHUHI TY3WJIMIIHM Ba Xa:KMHU. Jluccepramus kupwi, TypTTa
000, xyinoca, ¢hoigananuiarad agabuetnap pyixaTu Ba wioBajapaaH uoopar.
JucceprauussHUHT XaxMu 110 OeTHU TalIKWII STaIu.

JIUCCEPTALUSIHUHI ACOCU MA3ZMYHU

Kupumjga guccepranus MaB3YyCHHHHT — J0JI3apOJIMTH  Ba  3apypUATH
acocJIaHTaH, TAAKUKOTHUHT pecnyOiinka (paH Ba TEXHOJIOTUSIIAPU TAPAKKUETUHHUHT
YCTYBOp MYHaJMIUJIApUra MOCIWTH KypcaTWiraH. TaJKUKOTHUHI Makcaj Ba
Bazu(amapu Oenruiaad OJMHTaH Xamjaa TaJKUKOT OOBEKTH Ba MPEIMETH


https://mitc.uz/uz
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AHUKJIAHTAaH, OJMHTaH HaTWXKAJApPHUHI MINOHWIWJIMIU acocnabd Oepuira,
YJIAQpPHUHT Ha3apuil Ba amMajvid axaMHSITHU KYpPCaTWITaH, TaJIKUKOT HaTHKaJlapuHU
aManuérra JKOpUM KWIMII XOJaTH, Hallp ASTWIraH HWILIap Ba JHUCCEPTALUS
TY3WIHMILN OYiir4a MabayMOTIap KEJITHUPUITaH.

Hucceprauussnuar  «Hocranmonap  Tu3umJjiapHu  OOmIKapuim  Ba
MabJAYMOT/IAP MIIOHWINJIUTHHU ONIUPUIIHUHT Macajajapm» J1e0 HOMJIaHTaH
OupuHun 000w, yurta maparpadman wubopar OYnuO, yHIA HOCTAIMOHAP
TU3UMJIADHU  OONIKApHIl  MacajJaCMHUHT 3aMOHaBUIl  XOJIaTH, YEKJIAHTaH
IAPOUTIIapAa €YUl YCYJUIAPUHUHT TAXJIWIH, OOIKAPYBHU ONTUMAIIAIITUPHILIA
MABJIYMOTJIAp HUIIOHWIWJIMTUHU  OLIUpHIN  Oyiirya TaKCUMJIAHTaH PeecTp
MEXaHU3MJIAQPUHUHT FOTYK Ba KaMUWIMKJIApW Kaij oJTuiaradH. Tuzumjaru
YyekyoBiap cudaruma aBTOMATIAITUPWITAH TU3UMIIApAA TOMIIUPHUKIAD Ba
BazudanapHu Oa)kapuill >kapaéHuga KabTUW YEKJIaHTaH Mynajatiap OenruiaHaju.
Tankukorna Kyiwiaguran Basudamap WXpPO OTWIMII  BakTHAa  ymoy
MYyIJATIApPHUHT KEUYHMKHUII XOJaTjiapyd XaM MaBxyq 1e0 KaOyn KUJIMHAJIH.
DJIEKTPOH XYXOKAT alJIaHWI, TabJUM LIAPTHOMA TYJIOB, KOMMYHAJ TYJIOBJIAPHU
MOHUTOPHUHI KWJIMII, MAaXCyJIOTJIap JIOTUCTUKACH Ba Iy KaOW OOIIKa TU3UMIIAp
Oynapra mucos Kb xusmat kuinanau. [y myHocabatr Ounan, OenruiiaHral BakT
nuyaa BazudanapHu OaxapuiIMaciuK XamJla KEUUKHIIUIAp OuilaH WIIIOB OepHill
XOJlaTiiapy Ky3aTWJIAa€TTaH TU3MMIIAPHM YEKJIAHTaH MIapTiapAard HOCTalUOHAap
tizumiiap Ae0 Homuaiimuz (YILIHT). Hocrauumonap TtusumiaapHu OOIIKAPHIL
Oyiinya MabIyMOTIIap WUITOHWIWJINTHHA OIIWPHUITHUHT yCYJI Ba ajJrOpUTMIIAPUHU
ypranum acocuja TAAKUKOTHUHT  yImI0y HYHAJIMIIHA  PUBOKIAHTHUPHUII
MyaMMOJIApU Ba YJIAPHU XaJI ATHII WYJUJIapy aHUKJIAHTaH XaMJla TaJKUKOT WILIH
MAaCaJIaCUHUHI  KYyWWIWINM  [IaKUvlaHTupwirad.  Hocraunonap — tusumuiap
00BEKTIapH, Ky3aTUII COXAcH Ba OOLIKApUIYBYM YMKHUII MOJEIM MOC paBUIIAA
kyiunaru (1)-(3) mynocabarnap 6wunan udonanianau:

X = AX + B +7,

1

X0 = %o ()
/’Lt:HtXt"'qt (2)
Yo = Lt X (3)

by epaa x, € R" - HocTannoHap OOBEKTHHHT X0NaTH, U, € R™ - Oomikapysun
Tabcup (MabiayMm kupuiuiap), A,€ R' - kysaruiiap, Ha30par CHCTEMaCHHHHT
yukumy, Yy, e R"- OomkapwiyBum uwumkunuiap, A, ,B,,H,L, - rterumum

napaMmerpiap YadamJIapHUHT MaTpunanapu cudaruaa kKapanaau. Kapamaérran
O00BEKT XOJIATUHUHT HAa30paT KWIHII cucTeMacH (2) TeHriama OwiaH Oepuiiras.

®dapa3 KuaaMu3ku, Z, Tacomuduil Ky3rajauluiap Ba YJIYaMHHHT Xatonukiapu 0,
y3apo koppensiusuianMaran Ba ypradacu () ra Tear Ba Z,Q koBapuanmsiapra 3ra

l'aycc Takcumorura OViicuHanu. YeknmaHunuiap KyWuJIard TEHTCU3IUKIAP
KypuHHIINIA ndoaaiaHaIu.
1241 (t) = D1X1 =a, (t) (4)
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@, (X, 1) < DU, <, (X, 1) 5)

by epna D, Ba D, deknaHunuiapra KyWunagurad X, Ba U, BEKTOpJap

2
KOMIIOHCHTAJIADUHU aHWKJIOBYM HOJIIAp Ba OWpiapiaH mOOpaT TYJIHMK paHTIard
cTpykTypanu Mmarpunanap; «,(t),o,(t),¢,(X,t),@,(X,,t) - Oepuiran Bekropiap
YIIYOBIAPUHHMHT BEKTOp (PYHKIHMsIIApU XucoOgaHa M. Macaiia myHaaH nOOpaTKku
A, Ky3aruuulap Oyiuya myHnail OOLIKapyB CTpPATETHMSACHHU HWILUIA0 YHMKHII

KEpPaKKH, YHIA Y, CUCTeMajlap YMKHII BEKTOpH (4) - (5) YeKIaHUIUIapHU XHucoora

oiiraH XoJija OepuiiraH y_0 BEKTOpHUTa SKUH Oynuin kepak. FOkopuaa Kyhuiran

MacaJaHWHT ONTHUMAaJl €YMMIIAPUHU aHWKJIAII, UITOHWIN MabIyMOTIapra TasHraH
XOJIla amaira OMHpuiagl. ByHUHT y4yH TaKCHMJIAHTaH PEeecTp MeXaHU3MIIApU
acocH/ia MabJyMOTJap HWIIOHWIMINTHHU OIIMPHUINHUHT TaMOWIIApH, yCysl Ba
ANTOPUTMITAPUHUHT KUECUHN TaXJIWIN 0aTad)Crl KENTUPHUIITaH.

JuccepraiiistHUHT «YexsaHran HOCTALIMOHAP TU3UMJIAPHUHT
MabJyMOT/IAP HMINOHYWIMJIMTHHHM OIWIMPHIN aJropuTMJapuw» je0 HOMJIAHTaH
UKKUHYM O000u, Typrra mnaparpadgan wubopar. Hocrammonap TH3UMIApHU
OOlIKapuIla TaKCHUMIIAHTAH pPEecCTp MeEXaHU3MJIapu acocuia MablyMOTiap
UIIOHWIMJIUTUHYU OIIMPUII YCYJI Ba aJITOPUTMIIAPH MIIIA0 YMKWITraH. bormkapyBHI
ONTUMAJIAIITUPUIIT  y4YyH TaKCUMJIAHTaH pEecTp MeXaHU3MJIapu acocujia
MabIyMOTIap 0a3acu apXuUTEKTypa MOJETH, KOHCEHCYC aJrOpuTMIIapu Ba
mudpaanm yCy/UIApUHA TaKOMWJUIAIITAPHUINT QJITOPUTMIIAPU Takiau(d ATHITaH.
brok4yeitH TexXHOJNOTHsUIapy “TaKCUMJIAHTaH pEeecTp TeXHOoJorusicu’ (aHri:
Distributed ledger technology - AJIT) ne06 aranaaurad anoxujia apXHTEKTypajiap
cunpura xuputwirad. byHman kenuO 4ukuO MabIyMoTiIap 0Oa3aCUHUHT
CTPYKTYPacCHHH IIM(pIaHraH MabiyMOTJIAD 3aHXKUPH KYPHHHUIIMAA HLLIA0
YUKWATaH. ENUK TpaH3aknusaapHd muppram ydyH, OYMK TPaH3AKIMSIApHU
bukcanmsUIal y9yH MyJDKaJIJIaHTaH MKKUTA KpUNTOrpauK KaluTiapaadH uoopar
KaMJTaHMaHu (GoiIaTaHyBYMIIap TapMOKra KHPHUIIAA Ba WINYU CTAHIUATA 3apyp
JAaCTypull TabMHHOTHU YpPHATHUII HATIDKACHA amaira olmupaauiap. Xap Oup
Oa’kapwiraH TpaH3aKIHMsUIApHU 1-pacM KYpUHUIITUAATH MOJIET OPKAJIU TacIUKJTall
amaJra OIMpHUIaIx.

Tpanzaxima Tpamzarima Tpanzaxipa
1-dofinananyeyun 2-polimananvedH I-tolinananye4u
OYHE, KATHTH OYHE KATHTH OYHE KATHTH
L J i k. L
ITnbpmram M pnam » | [lmppnam
0-pofinananyedn * l-poiigananyeun *|2-dofinananyeun
HM30CH : > HM30CH ; > HM30CH
1-dhofimananyveyn | 2-ofigananveun I-holinananyve4u
maxduil kanuTH [T maxduit kanuT [ maxduil kanuTH

1- pacm. Tpan3zakuusi TYFpH 0a:KAPWITAHIMTHHU TACAHKJIAL CXeMacH
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Xap O6up TapMmok TapkubOuigaru (onjganaHyBud KEHUHTH (oilnanaHyBUUra
TpaH3aKIMsUTApHUA 100OpaéTraH BaKTJa, OJJIMHTH TPAH3AKIMSA XCIMIMHA Ba
KeMMHTMCUHUHT OYMK KAJIMTHHM HUM30Jaiiin Ba Oy axOOpOTHH TpaH3aKIIHs
oxupura Kymanaud. by cxemara acocan xap Oup HaBOaTJaru MabiymMoTiap OJOKHU
OJITMHTHY OJIOK XeIIura acocyianran o6ynaau. Hazapuii skuxataaH TapMOKHUHT HYKHU
TapKkuOura OJOKHM KYIIWII MYMKHWH, JIEKUH OJIOKHU KYIIMII Y4yH 3HI OMPUHYU
XOCHJI KWJIMHTaH OJIOKKada Oapda OJIMHTH OJIOKJAp XEIMIWHW OYMIIHU Tabiad
staau. by »oaca amanmuili JKMXaTnaH OJNIWHAAH OOFIMK OYyiMaraHn OJOKHU
KYIIUIIHUHT MYMKHH 3MAaciuK XOCCACMHU TabMHHJIAWIW, SbHU TAKCUMJIAHTaH
peecTp acocuja TapMOKHU KYPHUIIHHHI KOHIIETITyaJd NPUHIMIHN TacAUKJIaHAIH.
TakcumiaHran peecTp MexaHu3MapuaaH ¢GoNanaHuiga, andarra KOHCEHCYC
anropuTMiIapuaaH OMpPUHU TaHjam Tabaad stunaau. KoHceHcyc amropuTmiapu
TaKCUMJIAaHTaH  pPEeCcTp  TEXHOJIOTHSICHM  TapKUOWJard  MablIyMOTJIapHU
XaKKOHUWJIUTHUHU Tacaukiam yayH ¢oimananunaan. Proof of Stake (Pos)
QITOPUTMHUHUHT HWIIUIAII TPUHIMIKN OJIOKYEHHTa acoCJaHraH TU3WMIIApJa KEHT
TapKajJraH Ba y Oa)kapwiraH MIUIAp YJIYHUIAPHU TAaCAUKJIAII aJITOPUTMH acOCH[A
gpaTWiral  yciayormap Ba  eunMiapgaH  ubopar  Oymaam.  Koncencyc
JITOPUTMIIAPUHUHT TaAKUKW Hatwxacuga Pos amropurmu UHIHTmap yuyH 3HT
caMapalid yCyJl SKaHJIMIM aHUKIaHAW. Pos alroputmMu KyulaHUIUMIIMaa OOUIKapyB
TU3UMIIApUAAru Xap Oup MabiIymMoT yhym cudartuga KaOyn KHIMHAIA Ba
TaCAUKJIAHTaH KPUNTOrpapuK KAIUT OpKaiIu Maxpuitnamtupuianu. TakcuMIIaHral
peecTp MEXaHWU3MIIAPU acOCHJa SPATWITaH MabIyMOTJIap Oa3acMHUHT Xap Oup
0JIOKM y3uJaH OJJUHTH OJIOK TapKUOMIIard MabIyMOTHHMHI MHapaMmeTpu Oyiinya
Maxuitnamrupunran xucodsnanaau. FOxkopunaru MexaHusm Oyiinda TapMOKIaru
ax00pOoT THU3UMIIAPMHUHT MabIyMoOTIap Oa3acu OJIOKUEHH acocuaa KyWujaru
aNropuT™M OYyitnya makIaHTUPUIIAIN:

1-kaoam. MabliyMOTIIapHUHI IIAKJIM Ba TypuUra acocaH KOHCEHCYC
NrOpUTMIIApH TaHJIaHAH;

2-kaoam. Kpunrtorpaduk ycyn acocuma Kpuntorpapuk — QyHKIHS
HIaKJUTAaHTUPUITA]IN;

3-xaoam. Jlactnabku MabJiyMOTiaap OJIOKU MAKJUITAHTUPUIIAIIH;

4-gaoam. Xap oup N-0yiok kanutH, (N-1)-0J10k TapkUOUAArd MabIyMOTHHHT
napamerpu Oyinua makuIaHTUPUIIAIH;

5-kaoam. Xap Oup OMoK TapkuOWra CakKJIaHATUTaH MabIYMOT, SpaTHITaH
KaJIUT acocujia Kpunrorpaduk ycyn Ouian Maxpuiliamtupuiaim;

6-xaoam. llludpnanrad MabIyMoOT 00K TApKUOUTa KOMITAIITUPUIIA]IH.

IOxopupgarn aiaropurM, MabIyMOTJIAPHHA 3aHXKUP IIAKIWAA JUHAMUK
KaJIUTIM  KpUOTorpaguk ycysl OwWiaH cakjJallHU TallKWwi Kwiaad. Tu3um
TapKuOUra MareMaTHK-KpunTorpauk axOopoT XMMOSICMHU TabMUHIAIl Oyilnua,
RSA xpunrorpadux ycyluHHM TaKCUMJIAHTaH PEECTp MEXaHM3MIIAPHU acocHja
TakoMWuIalTupu6 Pos anropurmu Oyiimya JUHAMHUKIAIITUPWUITAH KaJIUTIA
kpunrtorpaduk RSA anroputmu Takmud >THITaH.

Hartmxana Oy ycyn KpuntoOapAONUIMKHU, UKKH MapTa OIMIHUPAAd Ba €MUK

o 2 2 N _ 2 N+1
KUIUTHU Oy3ulll EKU TOMUINTa YpUHUIN &°4 = KOMOUWHAIUSTIaPHUHT
KoMOMHarusicura onubd kemaau. Wmoma®d 4YWKWiITaH —anropuTMiiap  acocuia
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TakoMuutamTupwirad  RSA  kpunrorpaduk  yCylnMHH — KPUNTOOAPIOMIITHK
napaxxkacuHu aHukiaanrad. RSA kpunrorpaduk ycyn yuyH Kyiunaru (6) dhopmyrna
Ownan TaBcuduraHaaurad 6axo KeJTUPUJITaH.

Lesa (N1, ) = O(e((‘“o(l))[ln(n)]'[lnun(n)]l—r)) o

IOxopuna kentupuirad (6) dopmymagarn N — 6y Ty6 con N>2", 6ynna
OepwiraH KiIacTepHUHT yMymui xucooOmam KyBBatu G=93014,6 T @non/cra TeHr.
RSA anropurmMuHuHT OapKapOpJIMTHHM Wuj, oM, KyH, 12 coar, 8 coar, 4 coar, 2
coaT Ba Oup coar OVinMya MabIyMOTJIapu TaxXJuia KwinHrad. Hatwkana wuiinad
gyukuiran RSA  kpunrorpadpux amroputM, YIIIHTmapaunr wmabaymotiap
UITOHWIWJIUTHHY OIIUPUINTa XU3MaT KWJIa OJTUIITN UCOOTIIaHTaH.

HMucceprauusiHUHT «YeKJaHraH HOCTAIMOHAP TH3UMJIAP OONIKAPYBUHU
ONTUMAUIAIITHPHUII MO/ Ba AJrOPUTMIIAPU» J1€0 HOMIIaHYBYM YUUHUHU 000U
TyprTa naparpadgaan udopar. bynaa YIIHTnap yuyn Kansman skcTpanonsitopu
Ba HEHPOH TapMOK acocua OamopaTiiail MOoJe/UIapyu OpKajiu ONTUMall OOIIKapyB

MOJICJUIApUHMA WIUIa0 4MKumra Oarunuianrad. Kyhwnran wMacananu, — Z,

Tacoquuil Ky3ranuiuiap Ba (, yiuam xaronuruparua ['aycc takcumorura sra
Ooynrann yuyH Kanman skcTpamonsitopunaH ¢oifianaHud OOBEKT Ba YHUKUII
BEKTOPH XOJIATHHH OallIOpaTIall acoCHIa ONTHMANT OOLIKAPHII MyMKHUH. %, Ba ¥
- | BakT MOMEHTH/IaH O01uIad j<i MabIyMOT OEpYBYM | BAKT MOMEHTH/IATH XOJIaT
Ba YMKHUII BEKTOpH 0axoyiapu Xxucooinanaau. AbpHu

i|j

R = ARyy + B+ K (4 = H &y y) Ry = %o s (7)

37t+1\t = Lt)2t+1\t’ (8

K,=ABH, (H,PH, +Q)™, (9)

P..=Z +APA'-ARH, (HPH +Q)*'HRA",R =P, (10)

P, yuyH (10) Tenrmama muckper BakTiu PuUKkaTH ailmpMany TeHIJIamacu
cubaruga aHMKIaHaaM, P, - JHMCIEPCHMOH MaTPULAHM OOILIaHFUY KUHAMATH.

bamopatianyBun OomkapyB MomelauHM amanga Kymwiam  yayH  (7)-(10)
TeHrnamanapaad X mu t+1, t+2, .. t+N momentiap ydayn onruman Gaxonap

onuHaau. bamopaTioBun O0IIKApyB MOJAEIMHUA CUHTE3JAI jKapa€HUHU]IA MAKCal
bynknusacu cudaruna Kyingaru (11) KypuHUATTUAATA KPUTEPUSHA OJIAMH3:

. 10 1M
‘](Xm\t’ut):_z +—Z
2% 2%

=1
Oy epma Y., - t+K BakT MOMeHTHAAru Ky3aTHJIyBYM CUTHAJ KUHMaTIapu

2

S

at+k\t —Uu (11)

yt+k\t ~ Y . trk—1t
t

Dl
Bektopu F, Ba D, - cuMMmerpuk mycOar aHuKIaHTaH Marpuiaiap. AJanTHB

MOJCIUIAIITUPHUIIT YCYJUIAPUHM KYJUJIallra UMKOH OepyBUM AWHAMUK Tacoauduii
BaKTJIM KaTopJyiap acocuja Oamopatiiv OOMKapyB MOAEIIAPY TAIKUK STUIITaH.
X, =AX +bu, X, X eR" t=01.., U=9¢-X, (12
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bouikapyBHu ONTUMAJUIAIITUPHULIIA KYy3aTHIILIap napaMmeTpuHu
y3rapuiuiap TEHACHUUICU KyHuJaru KypUHUIINA1a AHUKJIAaHAH.

o
(/_)t:050+ocl-t+ﬁ-t2+&-t3+---+—p-tp (13)

2l 3 p!
by epna a — cwumkiam mnapaMeTpd Y4YyH Oarmopatriiani Jgapaxkacu

kodppummaTH. CHUHKIAm mapaMeTpu KodQPUIMHTH ¢ KUAMATHHU TaHJIAIl
YeKJIoBra OOFIMK paBUIIa KEUUKHUIUIAPHU XapaKTEpJIOBYM KYpCATKUYHU
y3rapuil TEHACHUUSCUHUHT aKC OJTHUIIWTa TabcHp Kypcataaw. CHIUIMKIAM
napaMeTpyu aHWKJIUTA Ba 0aXOCUHM aHWKJIANTHUHT HWILIA0 YMKWITaH aJrOPUTMU
KyHuJary Kajaamiap/ian uoopar:

1. (13) TeHrnamagarv napaMeTpIApHUHT AaHUKJIAIl TaBCU(H;

2. DKCIOHEHNMAN YpTadyaJlapHUHT OONUIAHFWY KUHUMATIapuHH KyHuaarua
(14) bopmyna opkany aHUKIAII

0 ) (14)

3. ITapaGonuk MoJied yuyH SKCIOHEHIIMA ypTadaiap
1= aa N 1-a)2-a)

Sll:ao a 1 237 2
i i(l-a 1-a)(i+1-i-a
S|=a, - ( " )al+( )(2a2 )az (15)

(15) dbopmynanap Oyitnua TaHIaHAIH;
4. bamopatiioBun GyHKIIHS TapaMeTpIapuHA TOTTHIIT

— 1 — a 1
a, :281 —Slz’ o, =m(81 —Slz)

5. t+] MomeHT yuyH ¥y3rapyBUMHMHT Oamiopar KuiiMaTwHH aHukiam (16)
KypUHHIIUIA
Pra =0 + 04 (t+1) (16)
napabosuk Mojaen yuyH (17) kypuHuimaa

N _ a.
@, =, +0{1~t1+7i(t+|)2 (17)

Oy epaa |- kucka Mmynnatiu ypraya, y30K MyIaTiu €k Oomika Turja mporuaos (|
=1, 2, ...) y4yH AaBp KypCcaTKUuu;
6.t =2, ..., N map y4yH 3KCIOHEHIMAJ YpTadalapHu
S;=a-g +(-2a)-S,,
Si=a-S;+(1-a)-S;,
dhopmynanap OunaH XuCoOall;
7. bamopatiioBun (yHKIMS SKCIIOHEHIIMA YpTayajapy Ba apaMeTpliapuHu
t HUHr KoJaraH OOIKa KMHMAaTiaapu ydyH XucoOmamuiap 4-OanHjara yTuin OwiaH
amanira omupuiaau Ba t <N 6ynryHya uuki Oaxkapuianu;
8. t=n nmarm Mozen yuyH ¢, Kuiimarinap Oamiopariail KMAMaTu Kabu Kanj
KWJTUHAH.
9. Tamowm.
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Nmna® 4yWKuiIraH aJanThB MOJET acocuia OJMHTaH MabIyMOTJIapHH
HEHpPOH TapMOK MOJeNWra KyJUIAaHWITaH Ba  HaTWKajgap  OJIMHTaH.
Qoiigananaérran  yCyJIHHHT  ad3aUIMK  JapakaCcMHW  aHUKJIAIl  Y9yH
OamropariaHyBYM KUCMHUJA Oamopar KUUMATHHUHT ypTada YeTJIaHWUIIN KaOys
kunuHTaH. by Xonnma o Oonutanrud 6ab3u KoedPUIICHTIAPDUHUHT ypTada iy
KyHWIaurad 4YeTIaHHUIII.

1 N G.—a—.
= X i i 18
TN o (18)

O, —Ternuum ycyn Ownan tomwiran 6axo. by (18) dopmynagaru ycmybra

Kypa GamopaTHUHT OKOpY aHUKIuWIuru ¥ < 0,1 kuiimatiapaa, X aHUKJIAIUTH
0,1 <y <0,2, konukapiu 0,2 <y < 0,5 Ba KOHUKapcu3 aHUKIWIMK Yy > 0,5 na
EpUILLINTIAIN.

Moc paBuiiga yu oit (q=3) Ba TYKku3 o (q=9) MyaaaTiapiaa, ImapTHOMa
TYJIOB MUCOJIHM/Ia UKKUTA KHAMAT y4yH 2-pacM KYpUHUIIKAA XUcoOamiap aMmaira
OLLIUPUJITAH.

10000 — MACM, =9 °
®
1) oy .. >
5000 e %o
< 0000
1000 7
500
<
T T T T T T T T T
Mah  aer OKT Aek mapT MIOH  CeHT pek dee man
2016 2016 2016 2016 2017 2017 2017 2017 2018 2018
10000 HCM, g=9 5
@
5000 © 00°°°
1000 ’e
500
k:
T T T T T T T T T
mMah  aer OKT Aex mapT UIOH CeHT Aek bee mMan

2016 2016 2016 2016 2017 2016 2017 2017 2018 2018

2-pacM. YHUBeEPCUTET XHCO0 paKaMura mapTHOMA TYJIOBJIAPHH TYIIHII
CYMMACHHMHI(MJIH.CyMJIapaa) rpaduru

MACII-anantuB cratuctuk Oamopatiam ycyinu, HCM — HelipoH TapMOKJIH
OamopaTiam ycyiau. ABTOMATIAIITHPWITaH OOLIKAapyB Kapa&Hiapuaa, aJanTHB-
CTAaTUCTUK Mozen xaMm (doiganu xucobiaHaau, JIGKUH HEHPOH TapMOKIM MOJEN
caMapaJopJINTY aHYaruHa FOKOPUAMD.

Hucceprauusaauar «bomkapum Ba MabJAyMOTJAP HINOHYWINJINTHHA
OIIMPUIIHUHI  JACTYPU  MAaKMYacHMHH  SIpaTMII Ba  aMaJuéTra
KYJIaHWINIMW» 1e0 HOMIAHYBYM TYpTUHYM 000mM yuyTta maparpaduan ubopar,
yH/Ia MabIyMOTJIApHHU OOIIKAPWUIIHU ONTUMAJUIAIITUPUII Ba Oy MabiyMOTIap
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WIIOHWIMJIMTUHY ~ OLIMPUINHUHT  JAaCTypuil  MOIyJUIapu  Xamaa JacTypui
MaXMyaHUHI YMYMHI CTpyKTypacu HILIa0 uyukwirad. Jlactypuil maxmya 3-
pacmia KypcaTUiral cxeMa OpKajiu OelrujaHrad BazudanapHu aMmaira olupain.

‘/ Kupuin curaan ax6opoTiiapu Kaia STuaaau #P

YeknaHraH mapriap OenrmiaHaau
\

bomikapyB Mojiemiapu TaHaaHau

Vv Vv
AJanTUB-CTaTUCTUK .
bamopartnoBuu mozen Heiipon TapMokin mojen
MOJIeT
" q
Tanmanran mMofien acocuaa Kapop Kaodyn CKIIAHTaH My/laTiap
KEUTHL TaBCHS STUIIAIN
v

KonceHncyc anroputmu TangaHaau

\
RSA kpunrorpaduk ycyi fshifr QyHKIHS spaThIa
/ MasnymoTiap OJIOKU sipaTUiIaau /
i<=N

\
Ki kanmuthu S;.; 6710k OYitrua |
SIpaTUIIa U

KoHceHcycHU MakuTaHTHPHIIT \_/

Vv Yi - MabIyMOTHHU OJIOK
TapKuOura
JKOMJIAIL TUPULLL

~_

3-pacM. boukapyBHU ONTUMAIAIITHPHUII BA MAabJAYMOTJIAp
HIIOHWINJIMTHHU OIIMPUII JACTYPHIi MaKMYACHHUHMHI YMYMMIi cXeMacu

Yi=fsnitr (Si,Ki) MabrymoTHI K
Max U THPUIIT

Hactypuil MaxxmMya TapkuOuaa uIUIad YUKWIraH Oamiopariiv, aJanTHB-
CTaTUCTUK Ba HEHUPOH MOJAEUIaph acocuaa, TajdabaJapHUHT TYJIOB TapHXu
MabIyMOTIIapy Oyinua 4YeKJIaHraH MyJJaTiaapHU Oenrwiaml y4yH TaBCHUsJIap
Ooepunran. Jlactypuit maxkmya, Camapkann naeinat yHuBepcutetu Ba TATY
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Camapkanyn GUIMATAHUHT IIAPTHOMA TYJIOBJIAPWUHUM MOHMTOPUHI KWJIWII Ba
ANIEKTPOH XYXOKAT aWjaHuI kapa€Hura TaiaOwk sStuirad. JlacTypuit maxmya
épraMua Taxpuba HaTWwKajgapu OJUHIW, TaXpuOaaa dYeKIaHTaH HWMTUENIN
MyAjaTiap JaBOMUJa TajdabaJlapHUHT TYJIOB MHKIOPJIAPUHU KEIUO TYIIUIIN
TaxJWil OTWIAH. Taxyil HaTWKaJIapu acoCHula HEWPOH TAPMOKINA MOJEIN
ONTHMAJUINTH AaHUKJIAHTaH Ba y 4-pacM KYypHUHUIINIA KEITUPUIITaH.

B WUmTuéznn

MYOIATraua

B UmTHéznu myanat

BaKTMaa

Keumkumw xonatu

W mTHEZ K
MYLAATraua

B WmTHEznK myaaart
BaKTHAA

Heuuruw xonatu

0% - . . r"' 0% . . e
& N

& & &

o Nl &0 &

£ i 3
&

&

3

4
C * o *

4-pacm. Cam1Y Ba TATY C® mabiaymoTiapu 0yiinua 00IIKapyB MOJeJIapy
aACOCHIATH TYJIOB MUKIOPJIAPHHHUHI KYPCATKMYJIAPUHUHT JHATPAMMACH

TanabanapHUHr OJaTUH 4YEKJIAHTaH MyJJaT Ba OOLIKapyB Mojeiapu
acocuzia OepwiraH MMTHUE3NM MyZJAariapla MapTHOMa TYJIOB MUKIOPJIAPUHUHT
KEUMKHII KypcaTKAwiapy |-kaaBai KypuHUIINMA OY1aau.

1-:kaaBaJi.
Yexnanran MyaaaT Ba 00LIKapyB MOAe/LJIapH acOCHAa Oepuiran
UMTHEIIN My IJATIApPAa IAPTHOMA TYJIOB MUKIOPJIAPUHUHT KeYHKHUII

KypCaTKUWIapu
AIaITHE — AnantuB — | Bamo- barmo- Heiipo- Heiipo-
craTHcTHK | © TACTHK | paTid paTiM | TAPMOK/IM | TapMOKIIH
KT am am

Baxr / Cantyy | (TATY | (Cawlly | (TATY | (CawllY) | (TATY
Monen CD) ) CD) CD)
Uekiianran .
mygnatoa | (% 9% 6% 5% 4% 6%
KCUMKHIII
Nmtuésznmn )
myagataa | 6% 7% 4% 5% 2% 4%
KCUNKHIII

Xynoca KuiauO aiTraHga wiga Takiaud JTwiraH OOMIKapyB MOJEUIApUHU
KyJutarasja, 1acTiaaOKy OeNTHUIaHTaH MyAaTra HucoaTaH TacTypUi TH3UM TaBCHS
ATraH MyjjdatTiapiaard tyinoBiap 7-8% ra ommuium Ky3atwirad. Mmmad yukuiran
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OOIIKapyB MOJEIUIAPUHH TYJIOB TU3UMIIApH OwinaH OOFIMK Oolka >xapaéHiapra
XaM KyJuiail MyMKHUH.

NuutaG  yuMkwiraH TakCUMJIAHTaH — peecTp MEXaHM3MIIapU — acocHjia
MabJIyMOTJIap HIIOHWIMIWTHHHE OIIMPHUII yCyl Ba amropurmiapu, Camapkani
BUJIOSIT MKTUCOMUM cyau Ba Kumuiok xKypwiuin 6ank Camapkanj (UIHATHHHHT
AJIEKTPOH XYKAT alIaHHII TU3UMIIapUa KyJUTaHUIIH.

Nmma®  uukwiraH TakCUMIJIAHTAH — PeecTp MEXaHM3MJIApH  acOCHIIa
MaBJIYMOTJIAp HUIIOHWIMIWTUHU OLIMPHILI yCyd Ba ainroputMiapu, Camapkanj
BUJIOSIT MKTUCOMMUHA cyau Ba Kumuiok xKypwium 6ank Camapkana (QrimaTdHAHT
AMEKTPOH  XYXOKAaT — allllaHdIl — THU3UMIIapuJa  KYJUIAaHWIMII — HATHXKacuja
MabJIYMOTJIAp UIIOHWIMIIMK caMapaaopiuruau 1,5-2 6apobdap omupuIn MMKOHUHA
oepau.

Onuit  TabauM MApTHOMA TYJIOBJIAPUHU MOHHUTOPUHT KWIHII THU3UM
MabIyMOTIap 0a3acu apXUTEKTypacH, WH(OIOTUK Ba JATAJOTHK MOJEIH XamJa
JACTypui MaXMyaHUHT MOAYJUTApU UIILTA0 YUKUIITaH.

[[TapTHOMa TYJIOB MabiiyMOTiap ©Oa3acMHUHT WH(OJOTHK Ba JaTaJOTHK
monenu MySQL Workbench unTennekryan mactypu acocuaa wumiad YWKHITaH.
MySQL Workbench nactypu mabiaymoriapHu WHGOJIOTHK MOJACIIArd TY3WIHII
Oyiinya OofiaHMILIAp MyHOcalaTiIap CXEMacCUHU KyWuaaru S5-pacM KYpHHHUIINIA
HIAKUTaHTUPUO Oepaiu.

~
_] Fakultet v —l Guruh b
o T T Guruhragam i ¥ ARCHAR{20) _ Talaba A
Fakultetgiganom i VARCHAR(45) _ |7 T Fakultetnomi VARCHAR(35) [H- — — -.l Talabaidragami INT
& Fakultettulignomi VARCHAR(4S) - T [ OTalsiaFIsH VARCHAR(SS)
2 more Guruhragam i V ARCHAR(45)
= | 7 oashuigshvags vARCHAR(15)
| @ Guruh_Guruhragami VARCHAR(20)
) | Shartnoma v | ) )
| @ Shartnoma_Talabaidragami INT
Talzbaidragami INT
] 4 - S —j+ @ Shartnoma_Talzbaidragamil INT
Sania DATETIME , , o
1 @ To'lovma'lumotnomasi_ma'lumotnomaragami INT
= To'lovsummasi INT
= - — J >
& TalabaFISH VARCHAR(4S5) o
ks
= Otm malumotiari VARCHAR(4S) T2
B |®omm_orMaisqanomi vercHar(sn) T T T T T T ) _] Tolovma'lumotnomasi ¥
:I oTM ! v ma'lumotnomaragami INT
11 ma'lumotnomasana DATETIME
OTMgisganomi VARCHAR(ZD) | —
— s | OTMaga tushgansumma INT
1n OTMt'lignomi ¥ ARCHAR(20) |
» Talzbaidragami INT
OTMmanzili VARCH AR{B0) |
11 hisob LINT = ] Bankma'lumotlari ¥ ARCHAR{45)
OTMhisal ragami INT e e
Tén INN VARCHAR(45) l & OTM_COTMgisganomi V ARCHAR{30)
o O | % Bank _Bankrkzivetiar V ARCHAR(30)
OTMrek toriFISH VARCH AR (45) | Bank v =
nim >
OTMboshhisobchiFISH VARCHAR(45) Bankrkzivetlar V ARCHAR (30}
9'1_5 > Bankjoriyragami VARCHAR(30)
>
[m a O w

< >

nomasi' and 'Bank' created.

5-pacm. MabiaymoT/iap 0a3acCMHMHI OOFJIaHUIILJIAP BA MYHocadaTap
cxemMacu

MabiaymoTinap 0a3acu apXWUTEKTypacu, MH(MOJOTMK Ba JATaJOTHK MOJENU
acoCHJla OJIMM TAabJIMM IIAPTHOMA TYJOB TU3UMHUHUHI JACTypUM Ma)XMyacH
sapatwirat. /Jlactypuil MaxxMya OpKaju TYJIOB kKapa€HIAPUHU MOHUTOPHUHT KUJIMIII
UMKOHU SIpaTUIIIU.
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XYJIOCA

«Hocrarmmonap  TU3UMJIApHM  TAIIKWIMK OOIIKApUINA  TaKCUMJIAHTaH
peecTp MEXaHU3MIIApH AaCOCHJIa MabJIYMOTJIAp WITOHWIMIIMTHHU OIIUPHIN YCYII
Ba aJrOpUTMIIapW» MaB3yCHIArd JUccepTalnus WM Oyiindya onub® Oopuirad
TaJKUKOTJIap HaTHXKacuaa KyHujaru xyjaocanap TaKIuM STUIIN:

1. Yeximanrad mapTiapjard HOCTAIMOHAP THU3UMJIAPHUHT OOIIKApHUII Ba
OolIKapWwIaJUuraH TU3UM MabJIyMOTJAp HWIIOHUWIMIUTUHU TaKCUMJIAHTAH PEECcTp
MEXaHHU3MJIapPH acOCHJa OIIUPHUIN MEXaHU3MIIADWHHUHT YPraHWITaHIUK Japa)kacu
TU3UMIIH TaX/IWJI KHJIHHJIH.

2. boukapyB kapa€HJIapMHUHT MaTEMaTUK MOJEIUIApU aCOCH]Ia YEKJIaHTaH
maptiapu anvkiaaHau Ba YIIIHTnapau OGomKapuIIHKM ONTUMAJUIAIITUPHUIT YUYH
OOILIKAPUIITHUHT MaTEMATUK MOJIEIapH UIILIa0 YUKWIAH, OOIIKApUIAIUTaH TU3UM
MabJIyMOTJIap WITOHWIMJIMTUHH OIIMPHUII MAKCaaH/la TAKCUMJIAHTaH PEECTp STbHU
OJIOKYEH TEXHOJOTUACHHUHT MEXaHU3MJIApHU TaKJIu(} >THIIIH.

3. TakcumiiaHran peecTp MEXAaHU3MHHUHI ACOCHMM  TaMOWJIApH,
PUBOXKIIAHUIN HCTUKOOIIApH, XaBOCHU3IMK Japakacu VYpraHu® YWKWIIA Ba
MabIyMOTIIAp  WIIOHWIMJIMTUHUA  ONIMPUIN  [MapameTpiiapd  aHUKJIaHIW.
Takcumianran peecTp SbHHU OJIOKUCHH MEXaHHU3MIJIApM acocuia HOCTAIlHOHAp
TU3UMJIAP MabIyMOTJIap 0a3acu apXUTEKTYpaCHHU WIUIA0 YUKHUIIIHUHT YMyMUUN
ANTOPUTMH SIPATHUIIIH.

4, bommkapunaauran axbopoT TU3UMJIAPUHUHT MabIyMOTIIap
UIIOHWIMJIMTUHU OIIMPHIT YYyH MabiaymoTiap Oa3acu apXUTEKTYypacuHU
OJIOKUEWH MoOjaeNH acocuaa wWnuiad 4YduKWiaH. brokdeitH MexaHu3MiapuiaaH
doiiganaHuI y9yH KOHCEHCYC anroputmiapu taxjawil KwimHuo YIIIHTnap yuyn
Pos anropurmuman QoiinanaHumn ycyiu Takiaug dTHIIA.

5. MabnyMoTiap HUIIOHWIMIMTUHKM, TaKCUMJIAHTaH PEecTp MeXaHU3MIapH
acocuza mmmdpaam yCYJMHUHT JUHAMHUK KaJdUTJIapy OpPKAJIM  OUIUPHUIIT
aNTOPUTMIIAPH UILTA0 YUKUIIIH.

6. UYexsioBrap MaBXKyJ HOCTAllUOHAp THU3UMJIAD MabJIyMOTJIapUHU
Oamopatian acocujia OOIIKapyB MOJIENH, Y3rapMac mapameTpiid CUCTEMa OpKalu
OamopatioByu OoOIIKapyB Mojemiapu unuiad uukwian. Wmmad 4gukuiarax
MOJIeJIap MabJIyMOTJIapHU KaOyJl KWIHIL, cakjaml Ba (oiiasaHyBUMra eTKa3ull
TH3UMUTA KYJJIAaHWIAW. AMaluii Macajajgapra KYJUIAaHWII acocujaa HIuiad
YUKWITaH MOJIEJ Ba aJrOPUTMIIAPHUHT HATHXKAIOPJIUTY aHUKJIAHTH.

7. HocranuoHap TH3UMIAPHUHT BaKTJIM KAaTOpJAW aJalTHUB-CTaTHUCTUK
OamopaTiau Mojenu WNuiad YMKWIAu. BakTiaum katopiau OammopaTid MOJETHU
HEHUPOH TapMOFHU OWJIaH MHTErpauusjiaHraH MOJENU TAKIH( STWIAH Ba TaxXpuoa
HaTWKajgapu OJNMHAHW. Taxpuba HaTwKalapujaa Te3, HWIIOHWIM Ba OJIUHJIAH
Oamopatiani acocuja aBTOMATJIAIITHPUITAH OOIIKAPYyB THU3UMIIApUIA HEUPOH
TapMOKJIM MOJETHUHT KYJUlall caMmapaiy SKaHJIUTY aHUKJIaHIH.

8. bomkapyB kapa¢HIIapuHM ONTHMAJUIAIITHPUIN Ba MabJIyMOTJap
UIIOHWIMJINTUHN OMIMPUITHUHT JacTypuil MaKMyaCMHH YMYMHH CXEMacH Ba
MOAyJIIapu AmIad YUKWIIH. Nntad YUKWITaH OoIIKapyBHU
ONTUMAJUTAIITUPUIIIHUHT MOJEIJIapy Ta)Xpuba CHHOBIAH YTKA3WIIU, Taxpuoa
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HaTxanapu acocuaa 7-8% HMKTUCOAMN caMapaJiopiuK aHUKJIaHau. MabiaymoTiiap
UITOHWIMINTHHA OIIUPHUIN MaKcaauaa HILIa0 YUKWITaH TaKCHMIIAHTaH pPEecTp
MeXaHW3MJIapu Taxkpuba CHHOBJAH YTKa3WiIAW, Taxpuba HaTwkKajlapuia
TaKCUMJIAHTAaH PEecTp MeXaHu3MiIapu Ba mmmdpram ycymnapu acocunpa 1,5-2
Oapobap camapa opiIuK aHUKJIAHIH.

9. IllaprHOMa TYJOBJIAPUHM MOHUTOPUHTH TUZUMUHHMHI MabIyMOTIap
0a3acuHU peNsIIMOH HH(OIOTHK, JATATOTHK MOeIIapy unuiad ynkuaan. MySQL
Workbench  uwHTemnexkTyan  jgacTypd — acocuja — [IApTHOMA  TYJIOBJIApHU
MOHUTOPUHTH THU3UMUHUHI MabJIyMOTIap ©0a3acu apXUTEKTypacu HIILIa0
yukwiad. Mimad yukuiran Mojies Ba aJlrOpUTMIIAp JTacTypuid MakMmyajaa >KOpuid
STUJIAU Ba CHHOBJIaH YTKA3HIIJIH.
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HAYUYHBIN COBET DSc.13/30.12.2019.7.07.01 IIO IPUCY X KAEHUIO
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CAMAPKAHJICKHUU T'OCYJAPCTBEHHbIA YHUBEPCUTET
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NeB2020.2.PhD/T1560.
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YHUBEPCHTET
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AKTYaJIbHOCTH U BOCTPeOOBAHHOCTH TeMbI IMCCEPTALIMH.

MupoBO#l ONBIT MOKA3bIBAET, YTO JIJI1 ONTUMU3ALUNA aBTOMATU3UPOBAHHOTO
YIOPABJICHUS] COLMAIbHO-I)KOHOMUYECKUMU CHUCTEMaMU Ha OCHOBE LHU(POBBIX
TEXHOJIOTUHA  HEOOXOJUMO TIOBBINICHWE JIOCTOBEPHOCTH HWH(POpMAIUA B
yhopaBisieMond cucteMe. B HacTosimiee BpeMsi, B CBSI3U C MEPEMEHHOW MPUPOAOH
MOTOKOB JIAaHHBIX, yIpaBieHUE NHOOPMAIIMOHHBIMU CUCTEMAMH B KOMITBIOTEPHBIX
CEeTAX Ha OCHOBE MOJIENIEW YNPAaBICHUS M HCHOJb30BAHUSA PACIPEACICHHBIX
MEXaHU3MOB OJIOKYEiiHA Ha OCHOBE peecTpa [Jisi MOBBIIICHUS JOCTOBEPHOCTH
uHpOpMaIUH SABISETCS OMHUM U3 HamOonee 3(hekTUBHBIX crocoboB. B cBs3m ¢
atuM, yuenbsle CIIIA, BenukoOpuranuu, I'epmanuu, @pannuun, Utanuu, Mcnanuu,
SAnonun, FOxuou Kopeu, Poccuiickas @enepauust, Kuras, Uaauu u npyrux crpan
IPOBOJSIT PAJl MCCIEJOBAaHUMN IO KCIOJIb30BAHUIO MEXaHW3MOB OJIOKYEiHa Ha
OCHOBE pAacHpeeleHHbIX peecTpa Uisl 00ecleueHus: JOCTOBEPHOCTU XPaHUMBIX
naHHbIX. lMcnonb3oBaHue OJOKYEHH B JTUX UCCIEAOBAHUSAX B OCHOBHOM
OpPUEHTUPOBAHO HA OPraHU3AIMI0 KPUITOBAIIOTHBIX CUCTEM M ONTHMH3ALUIO
OM3HEC-TIPOLIECCOB C JICHEXKHBIMU TMOTOKaMHU. B TO ke Bpems, MOXHO
KOHCTAaTHUPOBATh, UTO HA CETOAHSAIIHUN JIEHb 3aJ]a4l MCIOJIb30BAHUS MEXaHU3MOB
pacrpesielieHHOTo peecTpa Il TOBBIIMICHUS JIOCTOBEPHOCTH HHGOpPMAIUU B
CUCTEMaxX  yMpaBICHUSA, TAaKUX KAaK  dJCKTPOHHBIA  JTOKYMEHTOOOOPOT,
JOTUCTUYECKUE  CHCTEMBI,  DJJIEKTPOHHBIE  KOMMYHAJIbHbIE  IUIATEKH B
KOMIIBIOTEPHBIX CETSIX, HE HAIIIM CBOETO OKOHYATEIBHOI'O PEIIEHHUS.

B cuctemax, momoOHBIX AIEKTPOHHOMY JOKYMEHTOOOOPOTY, dIEKTPOHHBIM
KOMMYHQJIbHBIM TIJIaTE€XKaM, JIOTUCTHYECKUM CHCTeMaM, (PYHKIMOHHPYIOIIUM B
KOMIBIOTEPHBIX  CETSAX, YCTAHABIMBAIOTCS IKECTKHUE CPOKM  OrPaHUYCHUS
UCIIOJIHEHUS, OJHAKO TMpu O00pabOTKe JaHHBIX 3a4acTyl0  BBISBISIOTCS
3ama3JpIBaHus [0 CPOKAM M 3ajava MPEOAOJIEHNS TAaKUX 3ana3/IbIBAHUN SIBIISIETCA
OJTHOM M3 BakHEHIHX TpoOieM. TOoT (akT, 9TO 3TU CUCTEMBI HECTAIIMOHAPHBI 11O
CBOCH TMpupoje, CO37aeT JIOMOJIHUTEIbHbIE MPOOJIeMbl Jii O0O0ECIEeUCHHS
JIOCTOBEPHOCTH JIAHHBIX, ONMCBHIBAIOIINX COCTOSAHUS 3amnas3ipiBaHuil. [losTtomy B
MOCJIEIHUE TOJbl PACTET HHTEPEC K METOJAaM IOBBIICHHUS JOCTOBEPHOCTH
uH(OpMaIKM B HECTAIIMOHAPHBIX CUCTEM B YCJIOBUSIX OTpaHUYEHUM, OCHOBAHHBIX
Ha TMPAaKTUKE NPHUMEHEHHUS METOJOB TEOPUM YIPABICHUSA [Ji1 ONTHUMHU3ALUU
ynpasiieHusa. [loaTomy, B mocieaHue rojabl, UCXOJs U3 MPAKTUKWA MPUMEHEHUS
METOJOB TEOPUU YIPABICHUS, PACTET HUHTEpeC K crocodam oOecrnedyeHus: u
MOBBIIIEHUS JOCTOBEPHOCTH MH(OpPMAIIUU HECTAIIMOHAPHBIX CHUCTEM B YCIOBHSIX
orpanuueHuii.  Mcnonp3oBaHME ~— TEXHOJOIMM  OJIOKYEHH  HA  OCHOBE
pacnpenesieHHOr0 peecTpa B CUCTEMAaX YIPABJICHUSI ONPEAEISAECT HOBBIM MOAXO0M K
MOBBILIEHUIO JOCTOBEpHOCTH HHpopManuu. Takum 00pa3oM, MOBBIIIEHUE
JIOCTOBEPHOCTH HWH(pOpPMAIIMM HA OCHOBE pPa3padOTKM M TPUMEHEHHUS MOJIETU
ApPXUTEKTYphl U AITOPUTMOB (POPMUPOBAHUSI 0a3bl JAHHBIX C HMCIOJIB30BAHHEM
MEXaHU3MOB PaCIpPEEICHHOI0 peecTpa MPEICTaBIsET COO0M aKTyalbHYIO TEMY
VICCIICIOBAHU.
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Hapsny ¢ pazButueM nHPOpMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
HaIIe pecmyOiIrKe MPUHUMAIOTCS MIAPOKOMACIITA0OHBIE MEPhI MO TMOBBIIMICHUIO
KauyecTBa yMpaBlieHUs UHPOPMALMOHHBIMM CHCTEMAMH M  JOCTOBEPHOCTH
uHpopmarui B HUX. B Crparerum JedcTBUi MO JajdbHEHIIEMY pPa3BUTHUIO
Pecniybnuku Y30ekucrtan oco0oe BHUMaHUE YJEISETCS PEIICHUI0 MPoOJieM TIOo
co3/aHui0 A(M(PEKTUBHBIX MEXaHW3MOB Pa3BUTHS HAYYHO-HUCCIIEIOBATEIIbCKON U
WHHOBAIIMOHHOW JEATETbHOCTH, BHEIPEHUIO HAYYHbIX W HWHHOBALIMOHHBIX
JTOCTHKEHUH.

JlaHHO€ JUCCepTALlMOHHOE MCCIEIOBAHUE B ONPEIEICHHOW CTENeHu
MOCIYKUAT BBIOJTHEHUIO 3ajJlad, YCTAHOBJIEHHBIX B Ykazamu IIpe3unenra
PecnyOnuku Y36ekuctan ot 7 depans 2017 roga NeVII-4947 «O Crparerun
JNEHUCTBUN TIO0 JanbHedmemMy pa3ButHio PecnyOnuku VY30ekuctan» u  OT
19  depans 2018 roma NeVII-5349 «O wmepax 1o jJanbpHEHIIEMy
COBEPIIICHCTBOBAHUIO WH()OPMAITMOHHBIX TEXHOJOTHUH W CBS3W», MOCTAHOBJICHUU
NeITIT1-4024 ot 21 HosiOpss 2018 roma «O Mepax MO KOHTPOJIIO 3a BHEIPEHUEM
WHOOPMAIIMOHHBIX TEXHOJOTMH M KOMMYHUKAIIUH, COBEPIIIEHCTBOBAHUIO
CHUCTEMBI UX 3aIUTHD».

CooTBeTCTBHE MCCJIEIOBAHUA NMPUOPUTETHBIM HANMPABJEHUAM Pa3BUTHS
HAYKHM M TEeXHOJIOTHIl pecrmy0JMKH. DTO HMCCIEAOBAHUE PEATU3YETCs B paMKax
PUOPUTETHOTO HaIlpaBJICHUS IV.«Pa3Butue uH(popMaTH3aUN U
MH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHII.

CreneHb M3y4YeHHOCTH MpoOJieMbl. Teopus U MpakTUKa JTUHAMHYECKOIO
yIpaBJIEHUs] MHOTOMEPHBIMU TPOIECCAMU HUCCIIEIOBAHbl TAKUMHU 3apyOeKHBIMU
BCEMMPHO M3BECTHBIMU yueHbIMU, Kak C.P.Cytnep, B.JI.Pamakep, monennpoBanue
yOpaBJIE€HUEM Ha OCHOBE NPOTHO3MpOBaHUS HccienoBaHo JK.Puuanerom,
A.Paynrom, K.Tectynom, X.Ilanonom, /I.B.Knapke, P.Ckarronunu, JI.Uncku,
D.Mocka, MaTeMaTU4eCKO€ MOJIETUPOBAHUE TEPMUHAIBHOTO  YIPABJICHUS
HECTallMOHApHBIMU mporeccamu  uccienosano A.llpornoe, A.D.KpacoBckum,
N.E.3y0epom. MccneqoBanus no NMpUuMEHEHUI0O MEXaHU3MOB OJIOKYEHH HAa OCHOBE
pecIpeiesIEHHOr0 peecTpa K CUCTEMaM YIIPaBIEHUSI MCCIIEIOBAHO 3apyOeKHBIMU
ydyeHbIMH, TakuMu kak  M.M.IIpsaukoB, A.B.UyrynoB, A.M.Bnacos,
A.A Kapriynun, A.C.TepseBa, A.C.baeBa. Vcnonp3oBanne KpunTorpaduyecKkux
AIrOpUTMOB B Me€XaHU3Max OJok4eiH uccienoBano Caromu Hakamoro, P.MasHk,
I'.{anuno, K.Karuna, JI.Ban, X.Illen, J[x.JIu, [Ix.[1lao, FO.Au, I[LIO.ITupny, Kaun
®pancya.

Cpean  yuenbix  Y30ekucrana  M.M.KamunoB, T.®.bekmyparos,
M.M.Kapumos, P.X.XammamMos, 1. X.Po3unos, M.A .Mcmauios,
J.T.MyxammanueBa, M.A.PaxmarymmaeB, O.)XK.babomyponos, H.C.MamartoB
BHECJIM 3HAYUTENbHBIN BKJIAJ B HCCIEAOBAHUSIX, MOCBSIIEHHBIX ONTUMAJILHOMY
YIPaBJIEHUIO.

CuCTeMHBIN aHAJIU3 UCCIIEIOBAHUM MEPEUUCIICHHBIX BBIIIE YYEHBIX MO3BOJIUII
BBISIBUTH, YTO UCCJIEIOBAHUS 110 ONTUMHU3ALUU MPOLECCOB YIIPABICHUS B YCIOBUAX
OTPaHUYEHUM W 3a]a4d TOBBIIICHUS JIOCTOBEPHOCTH HHGPOpPMAIIMM Ha OCHOBE
MEXaHW3MOB PACIpEACICHHOTO0 peecTpa B  WH(MOPMAIIMOHHBIX  CHCTEMax
yIpaBJ€HUs HEIOCTATOYHO U3YUYEHBI.
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Cas3b AUCCEPTALMOHHOTO HCCJIeI0BAHUSA c IJIaHAMH
HAYYHO-UCCJIEI0BATEJILCKUX  PpadoT  BbIcHIero  00pa3oBaTeJbHOI0 W
HAYYHO-HCCJIeI0BATEILCKOT0 YUYpeKAeHHs, TIJe BBINOJHEeHA JUCCepTaAlus.
JluccepranimoHHOE WCCIIEIOBAaHWE BBHITIOJHEHO B paMKkax TmpoektoB A5-039-
«Pa3paboTka TPOrpaMMHBIX CPEACTB TOCTPOCHUS NapaICbHBIX aJTOPUTMOB
UHTEIUICKTYyabHOro aHaiu3a aaHHbix» (2015-2017) u BA-A5-033-«O0paboTka
JAHHBIX B MEIUIIMHCKUX YUYPEKICHUSX 10 CO3JaHUI0 aBTOMATHU3UPOBAHHOU
CHUCTEMBI BbIZaud M MOHUTOpHHIa AesreabHocTH» (2017-2018) CamapkaHacKoOro
rocymapcTBeHHoro yHuBepcutera m Camapkanackoro (uimana TamkeHTCKOTo
YHUBEPCUTETa MHPOPMAIIMOHHBIX TEXHOJIOT U.

Heab wucciaenoBanusa. CocTouT B pa3paboTKEe METOAOB, alTrOpUTMa H
POrPaMMHOTO CpPEACTBA TPOTHO3HOM MOJENH YOPABICHUS ¥ TOBBIIICHUS
JIOCTOBEPHOCTH  MH(MOpPMAIMM  HECTAIIMOHAPHOM  CHUCTEMBbI B  YCJIOBHSX
OTpaHUYEHHUM.

3agauu uccJIeJ0BAHNA:

CUCTEMHBIM aHaJIu3 MOJCIICH YIpPaBJICHHUS HECTAIIMOHAPHBIMH CHCTEMaMH H
CIIOCOOOB TOBBIMIIEHUS JJOCTOBEPHOCTH MH(POPMAIIMH YITPABISAEMOMN CHCTEMBI;

pa3paboTka METOJa U aJlfOpUTMa Ha OCHOBE OJOKYEHHa JJIsi TOBBILICHUS
JIOCTOBEPHOCTH  WH(MOpPMAIIMM  HECTAIIMOHAPHOW  CUCTEMBI B  YCIIOBHAX
OTpaHUYECHUN;

pa3paboTKa alropuTMOB MOBBIIIEHUS 3()PEKTUBHOCTU YIPABJIECHHS 32 CUET
NpUMEHEHUs  JIMHAMHYECKOro  Meroja  Mmu@poBaHUS K  MEXaHH3MaM
pacnpeneseHHOr 0 peecTpa;

COBEpIIICHCTBOBAHUE MaTEeMaTHIECKUX MojIeren yIPaBJICHUS
HECTAIMOHAPHBIMU CUCTEMAMU B YCJIIOBUSIX OTPaHUYCHUM;

NPOCKTUPOBAHUE pa3pab0TKa H BHEAPEHHWE NPOrPaMMHOTO KOMILIEKCa
ONITHMM3AIMN YIPABICHUS] HECTAIIMOHAPHOW CHUCTEMBI B YCIIOBHUSIX OTPAaHUYCHUH.

O0beKkTOM HCCIeOBAHUS SIBISIOTCS IPOLIECChl O00paOOTKM JAaHHBIX MpPH
orjlaTeé KOHTPAaKTOB Ha BhICIIEE 00pa3oBaHWE U CHCTEMa dJIEKTPOHHOTO
JIOKyMEHT0000poTa.

IIpeameT Mccaea0BAHUS METOIBI U aJITOPUTMBI TIOBBIIICHUS JTOCTOBEPHOCTH
uHpOpMAIIM HAa OCHOBE OpPTraHU3AIMOHHOTO YIPABIEHUS HECTAIIMOHAPHBIMU
CUCTEMaMH U MEXaHU3MaMHM PacIpeieIeHHOTO peecTpa.

MeTtoabl ucciaeaoBaHusi. B ucciienoBaHHM HCIOJNIB30BAJIMCh CUCTEMHBIN
aHaIM3, TEOPHUS YOPABJICHHS, MaTEeMaTHYECKOE MOJICTUPOBAHHUE, TEOPHs
HEUPOHHBIX CEeTeH, paclpe/leICHHbIM pPEeecTp, MEXaHW3Mbl OJIOKYEHHA, METOJbI
3amuThl UHGOPMAIMH, aNTOPUTMBI M METOJbI MPOEKTUPOBAHUS 0a3 MaHHBIX W
3HAHUM.

HayuyHnasi HOBU3HA Hcc/IeJOBAHUA:

pa3paboTaHa TPOTHO3HAs MOJENIb  OPraHWU3allMOHHOTO  YIpaBJICHUS,
OCHOBaHHAS HA OTPAHUYUTEIBHBIX YCIOBHUSX HECTAITMOHAPHBIX CHUCTEM;

pazpaboTaHa MOJelb ONTHUMH3AIMK  OPTAaHWU3AIMOHHOTO  YIPaBICHUS
HECTAIMOHAPHBIMU CHCTEMAaMH B YCJIOBMSIX OIPAHMYECHHUM HA OCHOBE HEHPOHHOM
CeTH;

25



pa3paboTaH  METOJA  TMOBBIIIEHUS  JIOCTOBEPHOCTH  HWH(pOpMaIu
HECTAl[MOHAPHBIX CUCTEM HAa OCHOBE  QJIrOPUTMa KOHCEHCyCa MEXaHHU3MOB
pacnpeieIeHHOr0 peecTpa;

pa3paboTaH yny4ylI€HHbIH aJITOPUTM JTMHAMUYECKOrO0 METOoJa MHU(ppPOBaHUSL
Ha OCHOBEe OJOKuYeWHa /i ONTHUMHU3ALMM YIPABIECHUS HECTALIMOHAPHBIMU
CUCTEMAMH.

IIpakTH4YecKkue pe3yJibTaThl HCCJAEIOBAHNS

paspaboTaHo QJITOPUTMHUYECKOE obecrieueHue yIpaBJICHUS
HECTAllMOHAPHBIMU CUCTEMaMU B YCJIOBHUSX OrPAHMYEHUW U  TOBBIIICHUS
JOCTOBEPHOCTH MH(OpPMAIMK HECTALlMOHAPHBIX CHUCTEM Ha OCHOBE MEXaHH3MOB
pacnpeneEeHHOr0 peecTpa;

pa3paboTaHa anropuUTMHUYECKas MOAJEPKKa Mpoliecca MPUMEHEHHUs] METOI0B
JUHAMHUYECKOTO MK(pOBaHUs KIHOYEH Ha OCHOBE MEXaHU3MOB PacCIpeIEIEHHOIO
peectpa;

pa3paOoTaHHbIE MPOrpaMMHBIE MOJYJIM YIpPaBJICHUS HECTAlMOHAPHBIMU
CUCTEMaMU B YCJIOBUSX OTPaHUYEHHUI M TOBBILIEHUS IOCTOBEPHOCTU MH(DOpMALIUU
peayin30BaHbl B CHCTEMax  OIUIaThl  KOHTPAKTOB M 3JIEKTPOHHOIO
JOKYMEHTO0OO0pOTa BBICILIEr0 y4eOHOI0 3aBE/ICHUSI.

JIOCTOBEPHOCTL Pe3y/IbTATOB HCCJIeN0BaHMA. Maremarnueckas TOYHOCTb
3a/1a4d, METOAbl y4eTa OTrPAaHWYUTENIBHBIX YCIOBUN HECTALMOHAPHBIX CHUCTEM,
yIpaBJICHHUE HEUPOHHBIMU CETSMU HA OCHOBE IPOTHO3HBIX MOJAENEW, METOJbI
OPUMEHEHUS MEXaHU3MOB OJIOKYElHa K CEeTeBBIM CHCTEMaM, HWHTErpamus ¢
mudpoBanueM RSA, KpunTocToiKOCTh pa3pabOTaHHOTO AMHAMUYECKOTO METOa
MU(PPOBAHMS C KIFOYOM MOATBEPKAEHA MOJIOKUTEIbHBIMU PE3YJIBTATAMH.

Hayuynass U npakTudeckasi 3HAYMMOCTb Pe3yJbTATOB HCCJEI0BAHMS.
HayuHnast 3HauyuMOCTH pE3yJIbTATOB MCCIEAOBAHUS 3aKJIIOYaeTcsi B TOM, 4YTO
pa3pabOTaHHbBIE MOJEIH, METOJIbI U AJITOPUTMBI YIIPaBJIEHUS CIIy>KaT OCHOBOW IS
ONTUMM3ALMM YIpaBiIeHUS U OOecnedyeHus JOCTOBEPHOCTH HWHGOpMalMU Ha
OCHOBE  MPOTHO3MPOBAaHUA  MAPAMETPOB  OPraHU3ALMOHHO  YNPABISIEMbIX
SKOHOMHYECKHUX IPOLECCOB.

[IpakTrUyeckas 3HAYMMOCTb PE3YJbTATOB UCCIEIOBAHUS 3aKIIOUAETCA B TOM,
4TO pa3pabOTaHHbBIE METO/bI U AJITOPUTMBI JAIOT PEKOMEH AU MO ONpPEIeICHUIO
YyCIOBUI OIUIaThl HAa OCHOBE CYIIECTBYIOLIMX JIaHHBIX IUIATEXKHBIX CHCTEM,
MOBBIIIAIOT JAOCTOBEPHOCTh HMH(POPMAIMM HA OCHOBE CEKPETHOCTH JIaHHBIX
HECTALIMOHAPHBIX CHCTEM B CETEBBIX CHUCTEMax, IOBBINIAIOT O€30MacHOCTh U
3 (HEKTUBHOCTH CUCTEM JIEKTPOHHOI O JOKYMEHTO000POTA.

BHenpenue pe3yJbTaToB HccJel0BaHMsA. B pamkax auccepTallMOHHOTO
UCCIIEJIOBAHNS Ha OCHOBE IIOJYYEHHBIX HAyUYHBIX PE3YJIbTAaTOB IO pa3paboTKe
METOJIOB M AJITOPUTMOB MOBBIIIEHHUS JOCTOBEPHOCTH MH(OPMALMHU C TTOMOIIbIO
MEXaHU3MOB PACIPEAEIEHHOr0 peecTpa B OPraHU3allMOHHOM  YIpPaBICHUU
HECTAI[MOHAPHBIMU CUCTEMAMMU:

aJITOPUTMBl U MEXAHU3MBbI, CO3/JaHHbIE HA OCHOBE MJICHTU(UKALMHA BXOJIHBIX
JaHHBIX  YIPABJIIEMOM HECTAlMOHAPHOM CHUCTEMbI, BbIOOpa  aIrOpUTMOB
KOHCEHCYca, pa3pabOTKHU apXUTEKTYphl 0a3bl JaHHBIX Ha OCHOBE PACIPEIECICHHBIX
peectpoB BHeApeHbl B CamapkaHICKOM OO0JaCTHOM 3KOHOMHUYECKOM CYAE
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(CmpaBka BepxoBHoro Cyna PecnyOomuku VY36ekucran Ne08/UM-727-20 ot
17 nexabpss 2020 r.). B pesymprare mnpu opraHm3anud pabOThl CHCTEMBI
ANIEKTPOHHOTO JOKYMEHTOOOOpOTa Ha OCHOBE MEXAaHM3MOB pacCHpeeIeHHOTO
peecTpa JOCTUTHYTO MOBBIIEHUE 3(PPEKTUBHOCTH UCTIOIL30BaHUS 00BbEMa MaMsITH
U JIocTOBepHOCTU MH(popmaruu B 1,5-2 paza;

QITOPUTMBI U MEXAHU3MBbI, CO3[]JaHHbIE HA OCHOBE HWHTErpallid METOJOB
mudpoBaHUs ¢ MEXaHHU3MaMHU paclpeleseHHOro peecTpa BHeApeHbl B Kuriok
kypwinin 6anka (CrpaBka MuHucTepcTBa HH(DOPMAIMOHHBIX TEXHOJIOTUH U
KoMMyHUKanuii Pecriyonukn Y30ekuctan ot 2 nexadps 2020 roma Ne33-8/7344).
Pe3ynbTarhl MO3BOMMIM JOCTUTHYTH MOBBIIIEHHS JOCTOBEPHOCTH MH(OpPMAIKU B
0a3e TaHHBIX CUCTEMBI AJIEKTPOHHOTO JOKYMEHTO00opoTa B 1,5-2 pa3a;

QITOPUTMBI W  MEXAaHU3Mbl Ha OCHOBE IIPOTHO3HBIX, aJalTUBHO-
CTaTUCTHUYECKUX M HEWPOHHBIX MOJEJIEH YNPABIEHUS a TaKKE€ MEXaHU3MBI
pacnpeeneHHoro peecrpa, pa3padOTaHHbIE C YYETOM OIPAHUYEHHBIX YCIOBUMI
OpPraHU3allMOHHOIO YIIPABJIEHUS HECTAlMOHAPHBIMU CHCTEMAMHU BHEAPEHBI B
CamapkaH/ICKOro rocygapcTBeHHOro yHuBepcutera u CaMapkasjackoro (uiauana
TYUT (CopaBka  MunuctepctBa  MHPOPMAIMOHHBIX  TEXHOJOTHH U
KoMMyHuKanuii PecriyOaukn Y36ekucran ot 2 gexkadbpst 2020 roma Ne33-8/7344).
B pe3ynbTaTe JOCTUTHYTO YBEIHMYEHHE O0OBEMOB BBIIIATHI KOHTPAKTOB Ha 7-8% 3a
CYET HOBBIX CpPOKOB, PEKOMEH/IOBAaHHBIX HA OCHOBE MOJEJIEH YIpaBICHHS B
YCIOBUSX OTPaHUYECHUU.

AnpobGanus pe3yabTaToOB HCCJIeI0BaHUA. Pe3yabTaThl 3TOro MCCIeI0BaHUs
00CY>XIaJTUCh B TOM YHCIIe Ha 5 MEXIYHAPOJIHBIX U 5 pecryOIMKAaHCKUX HAYYHBIX
KOH(epeHUUsX.

Ony0JMKOBAaHHOCTH pe3yJbTAaTOB HcciaenoBanus. [lo teme nuccepranumn
OIyOJIMKOBAHO 22 Hay4yHbIe pa0dOThI, U3 KOTOPBIX § CTaTel B HAYYHBIX M3JAHUSX,
pPEKOMEHJIOBaHHBIX  Brpicmielt  arrectanmuoHHoM — komuccuen — PecrnyOnuku
V30ekucTtan 11 MyOJIMKAlMM OCHOBHBIX HAay4HBIX PE3yJbTaTOB JIUCCEpPTAlUi, B
TOM 4uciie 4 B 3apy0eKHbIX U 4 B peclyOJIMKaHCKUX KypHaJlaX, TAaKKe MOTyUYEHBI
4 CBUIIETENBCTBA O PETUCTPALU MPOrPAMMHBIX NPOAYKTOB 111 DBM AreHTcTBa
UHTEIUJIEKTYaIbHOM cOOCTBEHHOCTH PV 3.

Crpykrypa m o0bem aumccepranmum. Juccepranusi COCTOMT U3 BBEICHUS,
YeThIpeX TJIaB, 3aKJIIOYEHUs, CIHCKAa HCIOJIb30BAaHHOM  JUTEpaTypbl U
npwioxeHnil. OobeM auccepranuu coctasisier 110 crpanu.

OCHOBHOE COJEPKAHUE JUCCEPTALIMM

B BBeneHuM 00OCHOBaHAa AaKTyaJbHOCTh M Ba)XXHOCTh TEMBbI JHCCEpPTALUH,
COOTBETCTBHE TPUOPUTETAM PAa3BUTHUS HAYKH W TEXHOJOTHH PECITyOJINKH.
OmnpeneneHbl LEIM M 3aJadyd MCCIEOBaHUA, ONpEAENeHbl OOBEKT W MNPEeIMET
UCCIIeI0BaHNsA, 00OCHOBaHA JIOCTOBEPHOCTh IOJYYEHHBIX PE3YyJIbTAaTOB, yKa3aHa
UX TeOopeThyecKas U IpaKkTHYeCKas 3HAYMMOCTb, COCTOSIHUE BHEIPECHHUS
pe3yNbTaTOB UCCIEAOBAHUS, OMYOJIMKOBAaHHBIE pA0OTHI U CTPYKTYpa JUCCEPTALUH.

[lepast T1aBa JuccepTaluM, oO3arjiaBi€HHAs «3aJauyMm yHnpaBJieHHUSA
HECTAIMOHAPHBIMHM CHCTEMAaMM M J0CTOBEPHOCTH MH(OPMAIUM», COCTOUT U3
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Tpex maparpadoB, B KOTOPBIX OOCYXIAETCS TEKYIIee COCTOSHHUE YMpaBICHUS
HECTAllMOHAPHBIMU CHCTEMaMHM, aHAJIW3 PEHICHUH B YCIOBUSX OrpPaHUYCHUH,
MPEUMYIIIECTBA W HEAOCTAaTKM MEXAHU3MBI PaCHpEIeI€HHOr0 peecTpa A
MOBBIIIEHUSI JOCTOBEPHOCTH MHpoOpManuu. B xauecTBe orpaHWyYeHU B CHUCTEME
MPUHUMAIOTCS YCTaHABJIMBAEMbIE B aBTOMATU3UPOBAHHBIX CHCTEMaX KECTKUE
CpOKM wucrnonHeHusa. [l 3amad, NOCTaBICHHBIX B UCCJIEAOBAHUU TaKXkKe
NPUHUMAETCS, YTO CYIIECTBYIOT COCTOSIHUS 3amla3/IbIBaHUSl 1O 3THUM CpPOKaM.
[Ipumepamu 3TOMY CIyKaT CUCTEMBI 3JIEKTPOHHOTO JOKYMEHTO000pOTa, OTUIAThI
KOHTPAaKTOB Ha OOy4€HHE, MOHUTOPHMHIa KOMMYHAJIbHBIX YCIYT, MaTepualbHO-
TEXHUYECKOro oOecreueHuss U Apyrue. B cBsS3M ¢ 3TUM, HeCTallMOHAPHBIMU
cuctemamu B ycnoBusix orpanndeHuid (HCYO) HazoBeMm Takue CHUCTEMBI, B
KOTOPBIX HaOJIOJaeTCsl IPOIECC HEBBINOJIHEHMS 3ajad M 3ama3/JblBaHUM B
ykazaHHoe BpeMsi. Ha oCHOBe H3yde€HHUsI METOJIOB U aJTOPUTMOB IOBBIIICHUS
JIOCTOBEPHOCTH WH(GOpMAITUU 110 YIPABJICHUIO HECTAIMOHAPHBIMH CUCTEMaMU
BBISIBIISIFOTCS TTPOOJIEMBI PAa3BUTHS JTAHHOTO HAIIPaBJICHHS MCCIICIOBAaHUN W IyTH
X pelieHus, a Takke QOpMHpYeTCs 3ajJada HUCCIeAOBAaTEIbCKOM paboTHI.
OOBeKThl HECTALIMOHAPHBIX CHUCTEM, I0JIE HAOIIOJICHUS U MOJENIb YIPaBIsIeMOro
BBIXO0/Ia MPEJCTABJICHBI COOTBETCTBEHHO cienyromumu (1)-(3) cooTHOIIEHUAMMU:

Xip1 = A[Xt + Btut +Z;

_ 1

Xt\tzo =X @)

A =HX +q, (2)

Y = LiX 3)

3mech X, € R"-coCTOsHME  HECTAMOHAPHOTO  OOBEKTA, ueR"-

yrpasistoiuii 3¢ dexr (u3BecTHbie BXOABI), A, € R'- HabIOIEHHS, BBIXOIHbBIE
JaHHbIE CUCTEMBI ympasieHus, Yy, e R"- ynpasinsemsle Bbixogs, A ,B,,H L, -

COOTBETCTBYIOIIME IMAPAMETPbl PACCMATPUBAIOTCA KaK MATPHIBI Pa3MEPHOCTEM.
CucrteMa yIrpaBlIEeHHS pacCMaTPHBAeMbIM OOBEKTOM 3agacTcs ypaBHeHHEM (2).

[Ipeanonoxum, uro Z, ciyuyaiiHeie nBwkKeHus u (, pa3MepHbie OMIMUOKH HE

B3aHUMOKOPPENUPYIOT U €O cpeaHuM 3HadeHrnem 0 u nomuuHsoTca ['ayccoBckomy
pacupeneneHuro u kopapuauusamu Z,Q .

OrpaHu4eHus BBIPAXKAIOTCS B BUJIE CJIECIYIONIUX HEPABEHCTBRA.
a, (1) < DX <o, (1) (4)
¢, 1) < DU <9, (1) (5)

3necs D, D,IOJHOUBETHBIE CTPYKTYPHBIE MATPULBI X, U U, COCTOSIINE W3

HYJIeH u SIVHMUII, OTIPEICIISIONINe KOMITOHEHTBI BEKTOPOB;
o, (t),a, (), (X, 1),0,(X,t) — BEKTOp-(QyHKINH 3aJaHHBIX BEKTOPHBIX U3MEPEHHN.
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3agaya CcOCTOMT B pa3paboOTKe CTpaTerud YIpaBJICHUS Ha OCHOBE
HaOJIIOIEHUH, B KOTOPOM BBIXOJHOM BEKTOpP CHCTEM Y, JOJKEH OBITh OIM30K K

3aIaHHOMY  BEKTOpY y_O c yderom orpanuueHuii (4)-(5). Omnpenencuue

ONTHMAJIBHBIX PEIICHUN BBIIIEMEPEUUCICHHBIX MPOOJIEM OCYIISCTBIISETCS Ha
OCHOBE JIOCTOBEPHBIX JaHHBIX. C 3TOW IIENbI0 B padO0Te NMPHUBEACHBI PE3yJIbTaThI
CPaBHUTEIBHOTO aHAJW3a MPHUHIIUIIOB, METOAOB W QJITOPUTMOB TITOBBHIIICHHS
JIOCTOBEPHOCTH MH(POPMAIIUA Ha OCHOBE MEXaHU3MOB PACTIPEIEIICHHOT'O PeecTpa.

Bropas rnmaBa guccepranuu «AJTOPUTMbI TMOBBIIIEHHUSI J0CTOBEPHOCTH
HH(OPMALMU OTPAHMYEHHBIX HECTAIMOHAPHBIX CHCTEM» COCTOUT U3 YETHIPEX
naparpadoB. Pa3paboTaHbl METOJAbI M AJITOPUTMbI TOBBIIIEHUS JIOCTOBEPHOCTH
uH(GOpMAITN HA OCHOBE MEXaHU3MOB PACTIPECICHHOTO PeecTpa MpHu yIpaBICHUU
HECTAIMOHAPHBIMU CUCTEMAMHU.

JImst onTHMM3AIUU yIIPABICHUS TPEIIOKEHBI apXUTEKTypa 0a3bl TaHHBIX,
AITOPUTMBI KOHCEHCYCa M aJITOPUTMBI MOAM(PUKAIMN METOJ0B IMH(PPOBAHMS HA
OCHOBE MEXaHU3MOB paclpelelieHHOro peecrpa. TexHonoruum OJIOKYEHH
BKJIFOUCHBI B OTICNBHBIA KJIACC AaPXUTEKTYPhI, HA3bIBAEMBIA TEXHOJIOTHUEH
pacnpeaenennoro peecrpa (anrir: Distributed ledger technology - JUJIT).
Pa3zpaboTka cTpykTyphl 0a3bl JaHHBIX B BHJIC IIEMTOYKH 3aTU(POBAHHBIX JaHHBIX.
Jnst mmdpoBaHus 3aKpBITHIX TPAH3AKIUK HAOOp W3 ABYX KPUNTOTrpaduyuecKux
KJIFOUEeH, TpeIHa3HAuYCeHHBIX JIJIsl (PUKCAIlUM OTKPBITHIX TPAH3aKIIMM, BBHITOIHIETCS
TIOJTL30BATEIISIMH TIPH JOCTYIIE K CETH U YCTAHOBKE HEOOXOIMMOTO ITPOTPaMMHOTO
oOecrieueHus Ha pabouyro craniuio. [IpoBepka ka0l 3aBepIICHHON TpaH3aKIIUU
BBITIOJTHSCTCS C UCITOJIb30BAaHUEM MOJICITH, TTIOKAa3aHHOW Ha puc. 1.

Tpan3zaxius Tpanzakuus Tpanzakius

OTKpPHBITHIHA KITIOY 1- OTKPBITBIH K104 OTKpPBITHINA KITIOY
MOJIb30BATENSA 3- Hobp30BaTeN

2- TI0JIB30BATEIS

1
1
: '
= i
1
i :
! i
1
[udpoBanue i [Mudposanue : » | LIudposanue
1
i i
1 1
1 1
1 1
1 1
| i l
’ i
1, -
noxmuck 0-ro noAnuck 1-ro »| moxmuck 2-ro
1OJTB30BATEIS | nonb3oBarens | mombsosarens

CekpeTHBIH KIII0Y CekpeTHbIH KIII0Y CeKpeTHBIi K04

1- mone3oBarens f----------- 2- momp3oBarens [~ 3- mop30BaTENS

Puc. 1. Cxema noarBep:kaeHusi NPABUIbHOI0 BbINOJHEHUS TPAH3AKIIUM

Korma nonp3oBaTens B KakJI0W CETEBOM CTPYKTYpE OTMPABIISET TPAH3AKIIHIO
CIENYIOIIEMY IIOJIb30BATENI0, OH MOAMMCHIBAET XAII MPEABIAYIIEN U OTKPBITHIN
KIIOY CIEAYyIOIeH TpaH3aKIud W J100aBiseT ATy HHGPOPMAIMI0O B KOHEI]
Tpan3zakiuuu. CoryiacHO ATOM cxeMe KaXKIbIi Mocaeayonuid O0JI0K JaHHBIX Oyer
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OCHOBaH Ha X’3IIIe ImpeasIaymero 6aoka. TeopeTnuecku MOXKHO T00aBUTH OJIOK BO
BHYTPEHHEE COJIEPKUMOE CETH, HO JUIA J00aBieHUs OJ0Ka TpeOyeTcsl OTKPBHITHE
Xellla BCeX MPenbIAyIuX OJIOKOB J0 MEPBOr0 CreHepupoBaHHOro Oioka. Tem
cCaMbIM  O0ECIIeYMBAETCSA HEBO3MOXXHOCTh  JOOABJICHUS TMPAKTHUYCCKH  HE
MOJIKJIFOYEHHOTO 3apaHee 0J0Ka, T.€. YTBEPXKIAACTCS KOHIIENTYaJIbHBIM TPUHIIHIM
MIOCTPOCHUSI CETH Ha OCHOBE PACIIPENETIEHHOr0 peecTpa. AITOPUTMBI KOHCEHCyca
UCTIONIB3YIOTCSL ISl  TIPOBEPKH  JTAHHBIX, COJEPXKAIMIUXCS B  TEXHOJOTHH
pacrnpenenennoro peecrpa. Ilpuniun pabotsl anroputma Proof of Stake (Pos)
IIMPOKO PACIPOCTPAHEH B CUCTEMAaxX Ha OCHOBE OJIOKYEHA U COCTOUT M3 METOJIOB
U PEIICHU, OCHOBAaHHBIX HA QJITOPUTME TMOATBEPHKICHUS JOJIU BBHITIOJHEHHBIX
pabot. MccnenoBanue alropuTMOB KOHCEHCYCA IMO3BONHIO ClelaTh BBIBOJ, YTO
anmroputm POS sBnsiercss Hanbonee addextuBubiM Meronom mis HCOVY. Ilpu
npuMeHeHun anroputMa POS B cucrteme ympaBiaeHUs Kaxzias WHGOpMAIMs
NPUHUMETCS KaK 0N ¥ MUGPYETCsl ¢ UCTIONh30BaHUEM ayTEeHTU(DHUITUPOBAHHOTO
Kkpunrtorpadudeckoro kirova. Kaxapiii 610k 0a3bl TaHHBIX, CO3/IaHHBIN HA OCHOBE
MEXaHM3MOB PacTpeeiEeHHOTO peecTpa, CUHMTaeTcs 3amu@pOBaHHBIM  TIO
napaMmeTpy uH(pOpManuu, coaepxkamencs B mpensiaymem Onoke. CorjacHo
YKa3aHHOMY BBIIIIE MEXaHU3My 0a3a JaHHBIX MUH(QOPMAIMOHHBIX CHUCTEM B CETH
dbopmupyeTcs Ha OCHOBE OJIOKUEITHA IO CIEAYIONIEMY aJITOPUTMY:

1-wae. ANropuTMbl KOHCEHCYCAa BBIOMPAIOTCS B 3aBUCUMOCTH OT (DOPMBI U
THUTIA JaHHBIX;

2-wae. Kpunrorpadpudeckas  ¢yHkims — Gopmupyercs Ha  OCHOBE
KpUnTorpaduyeckoro MeToa;

3-wae. opmupyercst 6JIOK HCXOTHBIX JTAHHBIX;

4-wae. Kaxnapli N-O0OYHBINA KITFOY (OPMUPYETCS] COTJIACHO IMapaMeTpy
uHpopmaIuu, coaepxkamierics B (nN-1)-0moke;

S5-wae. Wubpopmarus, xpaHsamascsd B KaxaoMm Ooke, 3amudpoBaHa
KpunTorpaduIeCKuM METOJOM Ha OCHOBE CTCHEpHPOBAHHOTO KJIHOYa;

6-wae. 3ammdpoBanHas HHPOPMAIIHSI ITOMEIAETCS B OJIOK.

BrleynoMsHyThI  alTOPUTM  OPTaHU3YET XpaHEHHE JaHHBIX B BHJE
IENOYKH KPUNTOrPaUICCKUM METOJOM C JUHAMHUYECKHM KIFOYOM. AJITOPUTM
RSA 6wu1 mpensoxken juist ymydieHuss kpunrorpaduueckoro meroga RSA Ha
OCHOBE MEXaHM3MOB paCHpPENeNIEHHOT0 peecTpa s OOCCIEUYEeHHS 3alllUThI
MaTEMaTUIECKON ¥ KpunTorpapuieckoit HHPOPMAIIHH B CHCTEME.

OTO yABaMBaeT KPUITOYCTOWYMBOCTh, a TMOMbBITKA B3JIOMATh WJIM HaWTH

3aKpBITBI KIIOY MPHBOAWT K dHCTy KomOumHammit 2-2" =2"". Ha ocHoBe
pa3pabOTaHHBIX AJITOPUTMOB YJIy4YIIEHHBINM Kpunrtorpaduyeckuii meron RSA
OIpENEeNu YPOBEHb KPUNTOCTOMKOCTH. OLieHKa /I KPUMITOTpapuiecKoro MeTo1a
RSA 3anaercs cnenyromieit hopmyiioi (6).

LRSA(nl r, CZ) = O(e((“m(l))[ln(n)]r[|n|n(n)]1_r)) (6)

o N
B npusenenHoii Bbime Qopmynae (6), N — mpocroe uymcno N2 2"
ompenenseMoe OO0Ield BBIYUCIUTEIRHON MOIIHOCTRIO KiacTepoB (G=93014,6
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Tdnon/c. YcroitunBocth RSA anroputMoB npoaHaau3upoOBaHa 3a TOf, MECHII,
neHb, 12 w4acoB, 8 wyacoB, 4 wuaca, 2 waca u 1 wac. I[lomyuyeHHbI}
kpunrorpadpuyeckuii  anroput™ RSA  MoXeT CHOyXWUThb JJi1 OBBILICHUS
JOCTOBEPHOCTH UH(POPMALIUU.

Tperbss r1iaBa paucceprauuu «Moaead M aJrOpuTMbl ONTUMM3ALUHN
YIPaBJCHUS] OrPAHUYCHHBIMH HECTAUMOHAPHBIMH CHCTEMAMMH» COCTOUT M3
YyeTblpex mnaparpadoB, TOCBSIIEHHBIX pa3paboTKe Mojeneld ONTUMAIbHOTO
ynpasienus s HCOY ¢ momompbro a3kctpanossitopa Kanbmana u monenu
IIPOTHO3UPOBAHUS Ha OCHOBE HEMPOHHBIX ceTel. [I0CKOobKY mocTaBIeHHas 3a1a4a

uMeeT ['ayccoBCKOe paclpenelleHUe Z, CIIy4alHbIX ABMKEHUM U (, IOTPEIIHOCTD
U3MEpPEHHs, ONTHMAIBHOE VIPABICHHE MOXKET OBITh IIOMy4eHO Ha OCHOBE
NpeACKa3aHus COCTOSHUS OOBEKTa M BBIXOJHOTO BEKTOpa C HCIIOIH30BAHUEM
oKcTpanossitopa Kanmana. % M §,; - OLCHKH BEKTOpA COCTOSHHs H BBIXOJA B
MOMEHT BPEMEHH |, KOTOPBIU aeT uHpopMaiuo ¢ MmoMmeHnTa Bpemenn 1( j<i). To
ecTh

R = ARy y + B+ K (4 = H Ry ) Ry = %o s (7)

)7t+1\t =L )A(m\u (8

K,=ABH, (H,PH, +Q)™, (9)
Pi=Z,+ARA" -APH (HPH, +Q)"HPA" R =P, (10)

VYpasuenue (10) onpenensercs s P, kak nuddepeHnnanbHoe ypaBHEHHE
PuKKaTH ¢ JUCKPETHBIM BpPEMEHEM, P, - HA4YaJbHOE 3HAYCHHE MCIIEPCHOHHOM
MaTpullbl. YTOOBI TPUMEHUTh TPOTHO3UPYEMYIO MOJENb YIOpPaBICHUS Ha
mpakrtuke, X, u3 ypasHenuii (7)-(10) wucnombsyrorcs s monydeHus

ONTHMAaJIBHBIX 3HAYEHUM 11 MOMEHTOB ¢+, t+2,..., t+N. B mpouecce cuHresa

MOJIETIM MPOTHO3HOTO YIPABJICHUS MBI MOJIy4aeM CIEAYIOIINE KPUTEPUU B BUJIC
(11) xak neneByr0 HyHKIHIO:

. 13

J (Xt+1\t ’Ut) = Ekz

=1

2

S

ut+k—1\t

(11)

1M
+ —
2%

rae Y, -t+k-Bekropsl HabIO1aeMbIX 3HAUCHUI CUTHAJIA B MOMEHT BpeMeHH, a F,

yt+k\t - yt+k

U —
R t+k|t

D!
41 D,[ - CUMMCTPHYHBIC ITOJIOKUTCIIBHO OIIPCACICHHBIC MATPHIIBI.

HSY‘ICHBI MOACIIN IIPOTrHO3HOTI'O YIIPABJIICHHA HA OCHOBC AHHAMHWYCCKHX
CJIy‘—I&fIHBIX BPCMCHHBIX PAAOB, IMO3BOJAIOIMHC IIPUMCEHATL METOAbI aJalITUBHOIO
MOICIIMPOBAHU.

X,, =AX +bu, x, xeR" t=01.., u =¢-x, (12)

TenaeHuuss W3MEHEHHs] TMapaMeTpa HaOMIOJECHUS TMPU  ONTUMHU3AIUU
YIPABIICHUS] ONIPEACIIACTCS CIEAYIOIIIM 00pa3oMm.

(04
(Zt:a0+al-t+%-t2+%-t3+---+?‘;-tp, (13)
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rae a — kod(GPUIMEHT TPOTHO3UPYEMOTO YPOBHS ISl MapamMeTpa U3MEIbUCHUS.
Beibop 3HadueHus koddduimenta mapamerpa UUIMQGOBAHUS A BIUSET Ha
OTpaX€HUE  TEHJCHUMHU  M3MEHEHHMs  I[IOKa3aTellsd,  XapaKTepHU3YIOIIEeTo
3ama3fplBaHUl B 3aBUCHUMOCTHM OT OrpaHuyeHus. Pa3paOoTaHHBIA alropuT™M
OlpeNeseHUs] TOYHOCTM W 3HAYEHUs NapaMerpa LUIM(POBAHHUS COCTOUT U3
CJICIYIOIINX IaroB:

1. Onucanwue B onpe/elICHUH TapaMeTpoB B ypaBHeHuH (13);

2. HavanbHble 3HaY€HUs DSKCIOHEHIUAIbHBIX CPEIHUX OMPEAETSIOTCS IO

dbopmyne (14)
S, =a,-—aq, (14)

3. Jns mapaGonmyueckod MOJETN JKCIOHEHIManbHbie cpennue (15)
BBIOMpAIOTCs 0 (hopmyiam;;

1;a0ﬁ N (1- az)g —a) o,
S' = a, - i(1—a) o + @-a) +21— i-a) a,
a 2a
4. Onpenenenuie napaMeTpoB PyHKIMU TPOTrHO3UPOBAHUS.

@, =25/~ 57, @,= (S ~S))

1_
S, =a, —

(15)

5. Onpenenute NPOrHO3UPYEMOE 3HAYCHHUE TIEPEMEHHOM 11t MoMeHTa t + |
B BUJie (16).

Py =0 + 0, (t+1) (16)
B B (17) nis mapaboimuecKoi Moaeu
A _ a,
P =& +0!1't1+?i('[+|)2 (17)
rae | — cpeaHecpouHas CpemHss, JOJTOCPOYHAs TMEPCICKTHBA WM JPYTHE THIIBI

(I=1,2, ...) mig nHACKCA TIEpUOIa;
6. Pacuer o popMyrnam sKCIOHEHITUATIBHBIX CpeaHUX i t =2,...,n
1_ 1
S, =a- g, +( _a)'St—l
2 1 2
S =a-S +(—-a)-S;,

7. Pacuer OSKCHOHEHIMAIbHBIX CPEIHMX M MapaMeTpoB  (PYHKIUHU
IPOTHO3UPOBAHMS, PACUET JUISI OCTAIBHBIX APYTUX 3HAYCHUA t BBITTOIHICTCS
MEePEX0/I0M K MYHKTY 4 ¥ IIUKJI BBITTOIHSIETCS A0 TeX mop, moka t <n;

8. 3HaueHMs [ MOAENM IpU {=N 3anuChHIBAIOTCS KaK IMPOTHO3UPYEMBIE
3HAYCHHUS.

9. Konen.

JlanHble, MOTy4YeHHbIE HA OCHOBE pa3pabOTaHHOM aganTHUBHON MO/ENH, ObUIN
NPUMEHEHbl K MOJIEJIM HEUPOHHOW CETHM W ObUIM TOJIYYEHBl pe3yabTarhl. Jlms
OMpEJIENICHUs] CTENEHU NPEUMYIIECTBA HCIOIb3YEMOr0 METO/la OBbLIO MPUHSTO
CpeaHee OTKIOHEHHE MPOTHO3UPYEMOro 3HA4YEHHUs B MPOTHO3MpyemMol yactu. B
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JAaHHOM CJTy4ae G — 3TO CpellHee JOIMyCTUMOE OTKJIOHEHHE HEKOTOPBIX HAYabHBIX
K03 HUITMEHTOB.

1 N - O
7/: XZ Oi G||’ (18)
N —k i=k+ O

r7ie O,—OIeHKa, HaliIeHHAas! COOTBETCTBYIOIIUM METOIOM.

CornacHo merony o3toii ¢dopmyinsl (18) BbIcOKas TOYHOCTH MPOTHO3a
nocturaercss npu 3HadeHusx y<0,1, xopomas touHocth — mnpu 0,1<y<0,2,
yaosierBopurenbHas — npu 0,2<y<0,5 1 HEYTOBIECTBOPUTEIbHASI TOYHOCTh — MPH
v>0,5. Ha puc. 2 mnoka3zaHbl pe3yJibTaTbl pPACUYETOB HA MPHUMEPE OIUIATHI
KOHTPAKTOB, BBIIIOJIHEHHBIX JJI NEPUOAOB B TpH (q=3) U AeBATh (q=9) MecsleB
JUUTA IBYX 3HAYCHUH.

10000 MACH, =3 °
%
5000 % e0®%O
o9 ¢
1000 7
500 7
<
T T T T T T T T T
mar  aer OKT Aek mapT MIOH  CeHT pgek des man
2016 2016 2016 2016 2017 2017 2017 2017 2018 2018
10000 HCM, g=9 °
<@
5000 © 00°°°
1000 ..
500
L
I I I I I I I I 1
mar  aer OKT Aek mapT MIOH  ceHT pAek bee mMaw

2016 2016 2016 2016 2017 2016 2017 2017 2018 2018

Puc. 2. I'pauk cyMMBbI KOHTPAKTHBIX IJIATeKeH HA pacyeTHBIH cyeT
YHUBepCcUTeTa (B MUIJIMOHAX CYMOB)

MACII - Meron aganTUBHOrO CTATUCTHUYECKOro mMpornosupoBanus, HCM -
METOJI IPOTHO3UPOBAHUS HEUPOHHOW ceTH. B aBTOMAaTHM3UPOBAHHBIX ITPOLECCAX
yOpaBieHUs  TakKe TMoJjie3Ha  aJaTUBHO-CTATUCTUYECKas  MOJeNb, HO
3 PEeKTHBHOCTH HEUPOCETEBOM MOJICIH HAMHOT'O BBIIIIC.

UYerBeprasa rnaBa aucceprauun «Co3aaHue W BHeJAPEeHHE NMPOrPaMMHOIO
o0ecnevyeHus sl YNIPABJEHUS W MOBBINICHUS T0CTOBEPHOCTH UHGOpMannm»
COCTOMT W3 Tpex mnaparpadoB, B KOTOPBIX H3JIOKEHBI PE3YJbTAThl Pa3padOTKH
MPOrpaMMHBIX MOJYJIEH ISl ONTUMM3ALUK YIPABJICHUS TaHHBIMU W TOBBIIICHUS
JIOCTOBEPHOCTH JTHX JAaHHBIX, a TaKXke o00Imas CTPyKTypa MpOrpaMMHOTO
oOecrieueHust. Jlyist  onpeeneHus JOCTOBEPHOCTH YHPABISIEMBIX JaHHBIX ObLI
pa3paboTaH mpoliecc OIuiaThl KOHTPAaKTa Ha MOJY4YEHUE JOKTOPCKON CTENEeHH ¢
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BBICITUM  oOpazoBaHueM. [IporpaMMHBIH  KOMIUIEKC BBINOJHSIET — 3aJlau,
onpeieleHHbIE CXeMOM, ITOKa3aHHOM Ha puc. 3.

ﬁ/ 3amuck I/IH(I)OpMaI_[I/II/I O BXOJHOM CHUTHAJIC ]é N

OrnpeneneHne yciaoBH OrpaHUYCHHMA

2

Br10op Mozaenu ynpaBiaeHUs

\2 \Z

AJanTuBHO- o .
Mopnenb HEUpOHHOM ceTH
CTATUCTUYECKAS

\%
[IpuHsTHE peleHyst Ha OCHOBE BEIOPAHHON Pexomennanmst
MOoAacan nepuoaoB OFpaHI/I‘IeHI/Iﬁ

Vv

[Iporno3uas mozaenb

Br160op anroputma KOHCEHCyca

\
Co3nanne QyHKIUM fohifr KpunTorpaduyeckoro merona RSA

/ Cosnanue 010Ka JaHHBIX /

\
i<=N ﬂ/

I'enepanus xkmroua K; Ha G10ke

Si1
v

dopMHpOBaHUE KOHCEHCYCA

Vv Y; — pasmeruenue
bazoBas Yi=fshitr (Si,Ki) — mmdpoBanue | /IaHHBIX B CTPYKTYPY
B uHpopMaImu bs10Ka

Puc. 3. O6mas cxemMa NporpaMMHOr0 KOMILJIEKCA AJIsl ONTHMH3AIHU
yIpaBJieHUS ¥ MOBbINIEHUS TO0CTOBEPHOCTH HH(OPMALIUT

Ha ocHOBe NpOrHo3HbIX, aIalTUBHO-CTATUCTUYECKUX U HEUPOHHBIX MOJICIIEH,
pa3paboTaHHBIX B MPOrpaMMHOM TaKeTe, JAIOTCS PEKOMEHJAIMU IO YCTaHOBKE
OTPAaHUYEHHBIX IEPHOJIOB HA OCHOBE JAHHBIX HCTOPUM IUIATEXKEU CTYACHTOB.
[IporpaMMHBIN KOMIUIEKC BHEIPEH B IPOIECC MOHUTOPUHIA W DJIEKTPOHHOIO
JIOKYMEHTO000pOTa KOHTPAKTHBIX IiaTexelr CamMapKaHIACKOrO rocy1apCTBEHHOTO
yauBepcutera u Camapkanackoro ¢puimnana TYUT. C momoisio mporpaMMHOTO
KOMIUIEKCa OBLIM IMOJIYyYEHBI PE3yJIbTaThl SKCIIEPUMEHTA M B XOJI€ IKCIICPUMEHTA
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OBLIIO MMPOAHAIMU3UPOBAHO IIOJIYUYCHUE CTYACHUYCCKHX IlaTeXxxel B TCUCHHUE
OI'paHUYCHHOI'O JIbI'OTHOI'O IICPpHO/JIA. ITo pe3yiibTartaM aHalin3a OIpPCACIICHA
OIITUMAJIBHOCTH MOACIIN HGﬁpOCfETI/I, KOTOpas IMpCcaACTaBJICHA HAa PUC. 4,

90%

80%

70%

0% +

B [lonbroTHoro
nepuoga

W Breyenue
NbrOTHOTO NEpUOAA

Pemum 3agepkm

B [JoneroTHoro
nepuoaa

B BreyeHuwe AbroTHOIO

nepyoga

Pemum 3agepminmn

Puc. 4. /luarpamma nokasareJieil CyMM ILIaTesKeil HA OCHOBe MoJeJiei

HaHHbIX CamMI'yY n CO TYUT.
B Tabnmne 1 nmpuBeneHspl MoKa3aTeln 3ama3AbIBaHysl BBITLIAT KOHTPAKTOB I10
JFOTHBIM ~ YCJIOBUSIM, TPEJOCTABJICHHBIM CTYJIEHTaM Ha OCHOBE MOJIEINel

OOBIYHBIX OFpaHI/I‘-ICHI/Iﬁ 110 BPCMCHH U YIIPABJICHHA.

Taoauna 1.

3aHa3I[I)lBaHI/Ie BBIIUIAT IO KOHTPAKTY 110 JbI'OTHBIM YCJI0BUAM,
npeaocraBjJ€HHbIM HaA OCHOBE MOIleJ'leﬁ OI‘paHI/l‘IeHHﬁ IO BPpEMEHHN U

YHPaBJICHUA
AJlanTUBHO- AJAITHBHO [Iporuos- . Heiipon-
Bpewms / CTaTUCTU- “eTaTneTh- Hp orHos HBIN Heiipor- HBIE CETH
YEeCKHH -HBIH HBICCETH
Monenn YeCcKui (Co (Co
(CamI'y) Tg?y‘le) (CamI¥) | pypry | CMY) L oy
3amnasabiBa
0

orpanmaert | 7% 9% 6% 5% 4% 6%
HOE BpeMsI
Otcpouka
asroraoro | 6% 7% 4% 5% 2% 4%

nepuoja

B pesynbrare mpuMeHeHUs TPEJIOKEHHBIX B paboTe Mojenel yrnpaBieHus
HaOJII0/1aeTCcs  yBEJIMYEHUE YPOBHS IuiaTexked Ha 7-8% B peKkoMeHIyemble
MPOrPAMMHOM CUCTEMOM CPOKH OTHOCUTEIBHO MNEPBOHAYAIBHO YCTAHOBJIEHHBIX
cpokoB. Pa3zpaboranHbie MOJI€TU yHPABICHUS MOTYT OBITh IPUMEHEHBI K APYTUM
MPOIECCAM, CBSI3AHHBIM C IUIATEKHBIMU CUCTEMaMH.
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B cucrtemax 31eKTpOHHOTO TOKyMEeHTo000poTa CamMapKaHICKOTo 00JacTHOTO
skoHOMHYEeCcKOoro cyna u Camapkaniuckoro ¢uinuana Kunutok xypwawimn OaHka
UCTIONBH30BaHbl METOJBI M aJTOPUTMBI MOBBIIMICHUSI JTOCTOBEPHOCTH HH(OPMAIIH
Ha OCHOBE pa3pabOTaHHBIX MEXaHM3MOB PACIPEIETICHHOIO PeecTpa.

B pesynbrare mnpumeHeHUss pa3pabOTaHHBIX METOJOB M  aJTOPUTMOB
MOBBIIICHUS  JIOCTOBEPHOCTH HMH(POpPMAIIMKM, OCHOBAaHHBIX Ha MEXaHU3Max
pacrpefiefieHHOr0 peecTpa, B CHUCTeMax JoKyMeHTooOopora CamapkaHIICKOTO
00JTaCTHOTO OJKOHOMHYECKOro cyaa u ¢wimana Kunuiok Kypuiaumn OaHK,
JIOCTOBEPHOCTh MH(POpMaLIMK MOBbICKIACH B 1,5-2 pa3a.

Pa3pabotansl apxurekTypa O0a3bl JaHHBIX CHCTEMbI, WHQOJIOTHYECKas U
JaTamoruveckasl MOJEIH JaHHBIX, a TAK)KEe MOIYIIH IMPOTPAMMHOTO KOMIUIEKCa JIJIst
MOHHUTOPHUHTA OIUIATHI 10 KOHTPAKTaM BBICIIIETO 00Opa30BaHUSI.

WNudonornyeckass u garajorudyeckass Moaenud 0a3pl JaHHBIX JIOTOBOPOB Ha
omiaTy pa3paboTaHbl HAa OCHOBE WHTEIUIEKTyabHOW mporpammbl MySQL
Workbench. IIporpamma MySQL Workbench dopmartupyer crpykTypHbIE
OTHOIIIEHUS B MHPOIOTUIECKON MOIETTH, KaK MOKa3aHo Ha puc. 5.

-~
1 Fakultet b4 ] Guruh v
) T/r INT Guruhragam i VARCH AR(20) | Talaba v
Fakultetgiganom i VARCHAR({45) _ |7 Tt o Fakultetnomi VARCHAR(45) [ H-— — -nl Talabaidragami INT
= Fakultetiulignomi ¥ ARCHAR(45) = — T O TalabaFISH VARCHAR(45)
2 more Guruhragam i VARCHAR(45)
m gishtugashvag
nll - O'gishtugashvaqt V ARCHAR(45)
————————— —iH
uruh_Guruhragami
| @ Guruh_Guruh iV ARCHAR(20)
B _] Shartnoma v |
@ Shartnoma_Talabaidragami INT
| h |zbaid
Talzbaidragami INT
=] i #+H——— - —— A —iH ¥ shartnoma_Talabaidragamil INT
Sana DATETIME | . . o _
o'lovma'lumotnomasi_ma'lumotnomaragami
1 @ To'l | tr | tr INT
To'lovsummasi INT ] >
—————————
TalabaFISH VARCHAR(45)
=
Ot ma'lumotlari VARCH AR{45) T T T 17
= ' ) —_—_————— 5
Al @ OTM_COTMgisganomi VARCHAR{30) 1 ] To'lovma'lumotnomasi ¥
] otM ! v ma'lumotnomaragami INT
1 N X ma'lumotnomaSana DATETIME
OTMagisqanomi VARCHAR(3D) | e e —
— i . | OTMaa tushgansumma INT
Lin OTM1'lignomi V ARCHAR{20) 1
Talzbaidragami INT
OTMmanzili VARCHAR(30) 1 =
L1 hisob INT = ] Bankma'lumotari v ARCHAR{45)
OTMhisobragami INT ~ Hb—— — — — ——'
l.én INN VARCHAR(4S) l & OTM _OT Mgisganomi ¥ ARCHAR{ 30)
ek toriFISH VARCHAR(45) D:l — O vD @ Bank_Bankrkzivetlar V ARCHAR(30)
nim >
OTMboshhisobchiFISH V ARCHAR{45) Bankrkzivetlar V ARCHAR{30)
i > Bankjoriyragami VARCHAR(30)
>
= O O v

<

W

normasi' and 'Bank’ created.

Puc. 5. Cxema B3auMocBsi3eii M1 OTHOILICHMIT 0a3bl JaHHBIX

Ha ocHoBe apxuTekTypbl 0a3bl TaHHBIX, HH(POIOTHIECKON U 1aTaJOTHYECKON
MOJIEIY JAHHBIX CO3/1aH MPOTrPAMMHBIA KOMILJIEKC KOHTPAKTHOW CUCTEMbI OIJIATHI
Bbicliero oOpa3zoBaHus. C MOMOIIBIO MPOrPAMMHOIO KOMILJIEKCA MOYXHO
OTCJIE)KUBATh IJIATEKHBIE TPOLIECCHI.

3AK/TIOYEHHUE

[IpuBeneHbI CleAyOlINe BBIBOABI B PE3YyJIbTATE MPOBEICHHBIX UCCIICIOBAHUI
0 JUCCEPTAllMOHHOM paboTe Ha TemMy «MeToAbl U aJIrOPUTMBI  MOBBIIICHUS
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JOCTOBEpPHOCTH  WH(POpMAllMd HAa OCHOBE MEXAaHHM3MOB  PacCHpEeIICHHOTO
peecTpa Mpu OPraHU3alMOHHOM YIPABICHUU HECTAlMOHAPHBIMU CHUCTEMaMU»:

1. Cucrematnyecku MpoaHAIU3UPOBAH YPOBEHb M3YYEHHOCTH MEXaHHU3MOB
yIpaBJICHUS] HECTAIMOHAPHBIMUA CHUCTEMAaMH B YCIOBUSX C OTPaHUYCHUSMU U
HOBBIIIEHNUS JIOCTOBEPHOCTH HH(GOpPMALMU YIPABISEMOM CHCTEMBl Ha OCHOBE
MEXaHHU3MOB PaclpeeNIEHHOTO peecTpa.

2. Ha ocHoBe MaTeMaTHYECKHX MOJEIeH MPOIECCOB  yIpaBICHUS
OIpEIETIEHbl YCIOBUS C OIPaHUYEHUSIMU U pa3padOTaHbl MAaTEMATUYECKUE MOJIEIH
ynpaBieHuss ans  ontumusanmu  ynpasinenus HCOY, mig  moBwimeHUs
JOCTOBEPHOCTH MH(POpPMAIMU YIPABIAEMON CHUCTEMBI HPEUIOKEHBI MEXaHU3MBI
pacmpeieieHHOTO peecTpa TEXHOIOTHH OJIOKYEHH.

3. M3ydeHbl OCHOBHBIE NMPUHIIMIIBI MEXaHU3Ma PACIPEAEIECHHOI0 peecTpa,
NEPCIEKTUBBl Pa3BUTHUS, YPOBEHb O€30IIaCHOCTH U OIPEAEICHbl NapaMeTpbl
NOBBILIEHUS JOCTOBEPHOCTH MHpopManuu. Co31aH 0OIMKA adropuTM pa3padoTKu
apXUTEKTYphl 0a3 TaHHBIX HECTAIMOHAPHBIX CUCTEM Ha OCHOBE PACIpPEEICHHOIO
peecTpa Wi MEXaHU3MOB OJIOKYEiTHA.

4. Jlna TOBBIIEHUS JOCTOBEPHOCTH HWH(POPMALMU  YIPaBISIEMbIX
MH(POPMAIIMOHHBIX CHCTEM pa3paboTaHa apXUTEKTypa Oa3bl JAaHHBIX HAa OCHOBE
Mojenu OJIOKYeiHa, MPOAHATU3WPOBAHBI AJTOPUTMBI KOHCEHCYyCa B KadecTBE
MEXaHU3MOB TEXHOJOIMM OJOKYEWH U NPEeJIOXKEH METOJ HCIOIb30BaHUs
anropurma Pos gt HCOY.

5. Pa3pabGoTaHbl anropuTMbl MOBBIIMIEHUSI TOCTOBEPHOCTH MHGOpPMALUU Ha
OCHOBE MEXaHHW3MOB PACIPENEIECHHOrO0 peecTpa C MOMOILBIO JUHAMUYECKUX
KJItoued MeTos1a U poBaHUsL.

6. Ha ocHOBe NpPOrHO3MpPOBAHMS JAHHBIX HECTAI[MOHAPHBIX CHUCTEM C
orpaHUYeHUsIMU OblIa pa3paboTaHa MOJAETh YNpaBICHHS, MPOTHO3HBIE MOJIEITH
yIpaBJICHUSI C HCIOJb30BAHUEM IIOCTOSHHOW MapaMeTPUUYECKOW CHUCTEMBI.
Paspaborannbie Momenu OBUIM TPUMEHEHBI K CHUCTEME TpueMa, XpaHEHUs W
nepenavn JaHHBIX Moib3oBaTeno. OmnpeaeneHa 3¢¢GeKTUBHOCTh pa3paOOTaHHBIX
MOJIeNel U aJITOPUTMOB Ha OCHOBE MPUJIOKEHUS K IPAKTUUECKUM 3a/1ayaM.

7. Pa3paboraHa aJanTUBHO-CTATUCTUYECKAass MOJENb HPOTrHO3UPOBAHUS
HECTAlIMOHAPHBIX CHUCTEM Ha OCHOBE BPEMEHHBIX psaoB. [IpennokeHa monenb
IPOTrHO3UPOBAHUS 11O BPEMEHHBIM psAJlaM, HHTEIPUPOBAHHAsl C HEHPOHHOW CEThIO,
U TIOJTy4YeHBl OKCIIEPUMEHTaJbHbIE pE3yabTaThl. Pe3ynbTaThl H3KCHepUMEHTa
HOKa3aJiM, YTO NPUMEHEHUE MOJIEIM HEMPOHHON CETH B ONEPATHUBHBIX, HAJIEHKHBIX
U TPOTHO3UPYIOUIMX aBTOMATH3MPOBAHHBIX CHUCTEMax YIIPABJICHUS SIBISETCS
3P EKTHBHBIM.

8. Pa3paboranbl 00mas cxemMa M MOJYJIU MPOrPaMMHOIO KOMIUIEKCA JIsl
ONTHMHU3ALIMMA  TPOLIECCOB  YyMPaBICHHS W  TOBBIIICHUS  JOCTOBEPHOCTH
uHpopMmanuu. PazpaboTaHHble MOJENIN ONTUMU3ALUN YIPABIECHUS aipoOUpPOBaHBI
AKCIIEPUMEHTAJIBHO, M0 pe3ybTaTaM IKCIEPUMEHTOB OMpeaesieHa YKOHOMUYECKast
s dexTuBHOCTH B 7-8%. MexaHU3MBbI pacnpeie]IeHHOTO peecTpa, pa3padoTaHHbIE
ISt HOBBIIICHUS JOCTOBEPHOCTH UH(pOopMauHy, OPOTECTUPOBAHBI
AKCIIEPUMEHTAIbHO, W MO pe3yabTaTaM OJKCIEPUMEHTA BBISBICHO YIIyYIlIEHUE
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s dexkTuBHOCTH B 1,5-2 pa3a Ha OCHOBE MEXaHHM3MOB PACIPEIeTICHHOTO peecTpa u
METO/10B MU POBAHUSI.

9. Pa3paboTraHsbl persiMOHHbBIC HH(POIOTHUECKHE U TaTATOTHYECKUe MOICITH
0a3bl JAaHHBIX CHCTEMBbl MOHHTOPWHTA OIUIAThl KOHTPAKTHBIX JOTOBOpoB. Ha
OCHOBE HWHTeUIeKTyasbHOW Tmiporpammbl  MySQL  Workbench paszpaborana
apxuTekTypa 0a3bl JaHHBIX CHUCTEMbl MOHHUTOPHWHIA OTUIATHI KOHTPAKTHBIX
noroBopoB. Co3faH W MPOTECTUPOBAH MPOTPAMMHBIA KOMIUIEKC, PeaTU3YIONTuit
pa3paboTaHHbBIE MOJIEIN U aJITOPUTMBI.
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INTRODUCTION (abstract of PhD dissertation)

The aim of the research work is to consists in the development of methods,
an algorithm and software for a predictive control model and an increase in the
reliability of information from a non-stationary system under constraints.

The object of the research work these are the data processing processes for
paying for higher education contracts and the electronic document management
system.

The scientific novelty of the research work is as follows:

a predictive model of organizational management based on the restrictive
conditions of non-stationary systems is developed,;

a model for optimizing organizational management of non-stationary systems
in limited conditions based on a neural network has been developed,;

a method has been developed to improve the reliability of information from
non-stationary systems based on the consensus algorithm of distributed ledger
mechanisms;

an improved algorithm of the dynamic encryption method based on the
blockchain has been developed to optimize the management of non-stationary
systems.

Implementation of research results. Within the framework of the
dissertation research on the basis of the obtained scientific results on the
development of methods and algorithms for improving the reliability of
information using distributed registry mechanisms in the organizational
management of non-stationary systems:

algorithms and mechanisms created on the basis of identification of input data
of a managed non-stationary system, selection of consensus algorithms,
development of a database architecture based on distributed registries are applied
in the Samarkand Regional Economic Court(Certificate of the Supreme Court of
the Republic of Uzbekistan No. 08/UM-727-20 dated December 17, 2020). As a
result, when organizing the work of an electronic document management system
based on distributed registry mechanisms, an increase in the efficiency of memory
usage and information reliability was achieved by 1.5-2 times;

algorithms and mechanisms created on the basis of integration of encryption
methods with distributed registry mechanisms are applied in the Kishlok Kurilish
Bank (Certificate of the Ministry of Information Technologies and
Communications of the Republic of Uzbekistan dated December 2, 2020 No.
33-8/7344). The results allowed us to achieve an increase in the reliability of
information in the database of the electronic document management system by
1.5-2 times;

algorithms and mechanisms based on predictive, adaptive-statistical and
neural management models, as well as distributed registry mechanisms developed
taking into account the limited conditions of organizational management of non-
stationary systems, are applied in the Samarkand State University and the
Samarkand branch of TUIT (Certificate of the Ministry of Information
Technologies and Communications of the Republic of Uzbekistan dated December
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2, 2020 No. 33-8/7344). As a result, an increase in the volume of payment of
contracts by 7-8% was achieved due to the new terms recommended on the basis
of management models in conditions of restrictions.

Structure and volume of the dissertation. The structure of the dissertation
consists of an introduction, four chapters, conclusion, the list of used literature and
appendix. The volume of the dissertation 110 pages.
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