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KHPHII (pancada noxropu (PhD auccepTaunsic AHHOTAUHSICH))

JuccepTauuMs MaB3ycHHMHr Joa3apéaurn Ba 3apyparn. KaxoHna
TeIEKOMMYHHKALHA Ba aXGOpOT TEXHOJIOrHANIApH TH3UMJIAPHHH Y3ITYKCH3 XH3MaT
KYPCAaTHILHHY TALMHUHIALIAA YIAPHHHT TyPH 3HEPTHA TAbMHUHOTH MaHGanapiHH
KaTbUi aNropuT™ Ba AacTypHil TABMHHOT/IAP aCOCHAA GOIKapHIL KyPHIMaNapHHH
TAKOMWVIAIITHPHINFA KaTTa 3bTMGOp KapaTwimokma. Ywby #yHanmuwza,
KYMNajiaH TENEKOMMYHHKAUMA TH3HMJIAPHHU 3Heprus GwiaH TabMHHIAUIIA
GapKapOpJHK, HIIOHWIMIMK, TYPFYHIMK NapaMeTpnapura G0FIHK GynraH rubpun
3Heprus TAbMHHOTHHHHT aIanTHB GOLIKApHLI MOAE/UIAPH, AJITOPHTM Ba JAacTypHi
TABMHHOTH, TEXHHK BOCHTANAPH Xamaa axGopoT-YnuoB BOCHTAIAPHHH HULIA0
yukuIra anoxuga oeTHOOp Kapatwimokaa. By 6opama  puBOjiUIaHra
Mamnakatiapaa, skymnagan AKI, Bywox Bpuranns, Fepmanns, [Jaund,
lonnannus, SAnonns, Xuroli Ba Pocchs XyAymtapuaa TeNEKOMMYHHKAUHA
TH3MMIApHHH Ky&wW, IUaMOJN, aKkymynsrop Oartapesinapy Ba Au3enb (ras)
reHepatopnapu kaGu rubpua dHeprus MaHOaIapHHHHT aJIalTHB 6oluxapul
TH3MMTAPHHHU HLLIA6 UMK MyXuM Basudanapaan GHpH XHcobnaHMoKaa.

JKaxoHia TENeKOMMYHHKAalUMA TH3MMIapHHM THOpum MaHGanap opkat
3HEprus TABMHHOTH Y3TYKCH3IMIHHH TabMHHIOBUH folKapys Moae/UIapH,
BOCHTaNapH XaMzia TH3HMIaPHHH TAKOMWLTAIITHPHILra KapaTWIraH Karop HIMHH
TanKuKoT Munapy onu6 Gopunmokma. Y6y coxana, xymnanaH Smart Grid
TH3MMJAapH[Ia, MCTEBMONMYH Xamia GoWKapye Ba Ha3opaT KypriManapH ydyH
CHrHa/IapHM Y3rapTHpHLI Tanabnapunan Keaub YMKKaH Xonza, rHbpua sHeprus
TabMUHOTH MaHGanapuHu GOLIKApHMIL, MOHMTOPHHI KWIHIL, 3HCPTHAHH
pexanamTHpHIl Ba MaHGanapHu GolKapy BHHH TabMHHJIOBYH
MHKpOKOHTpOJUIEp/ap y4yH GOLIKAPHIL anrOpHTMH, JacTypHil TAbMHHOT/IapH Ba
TEXHHK eUMMITapHHH HILa6 YMKHIIra aoXKaa 3bTHGOp KapaTiwiMokaa. Ly 6unan
6upra IoT TeXHONOrMACH &COCHAA TENEKOMMYHHKaLHA TH3WMJIADHHUHT THOpHA
JHeprus TAbBMHHOTH ManGanapunu GoluKapys JkapadHWHHMHr MacodaBhii
MOIMTOPHH KypHIMACHHH HIIIAG YuKuLL Aon3ap6 xucobnaHMoKaa.

Pecriy6nuKamMu3aa TECKOMMYHHKAUHd — Ba ax60poT  TeXHOJNOTHANapH
COXacHHM AHAAA TAKOMHJUIALITHDHILra, TENEKOMMYHHKAUHA THIUMIIapH rubpun
3Heprus TAbMHHOT manGanapu GowkapyB TH3MMIApHHM HuUiab uMKMLra
KapaTujiraH KeHr KaMpOBJIH yopa-Tanbupnap amanra OWHPHIMOKAA. 2017-2021
fiunnapna V36exucton Pecrybnuxacuny  sHaja PHBOXJIAHTHPHII 6yiinua
Xapaxkarnap cTpareruicHia, JKymiagaH « ... HKTHCOAMET, HXTHMOUH COXa,
Gowkapys TH3HMHI2 ax60pOT-KOMMYHHKaLIHA TEXHONIOrHAJIApHHH *Kopwuit aTHL, ..
MKTHCOMMETA SHEPrus Ba pecypaiap capdHHHM KaMalTHPHLLL, ... HILNa6 YHKapHILra
3Heprus TeXalauraH TeXHONIOrHANApHH KeHr >kopuit 3THu' Basudanapu
Genrwnauran. Maskyp  BasWbamapHu  amanra  OWIMpHII,  KyMnajaH
TenekoMMyHHKALMA TH3MMIIApH rubpua SHeprus TABMHHOT MaHGamapUHUHT
Gowkapui skapatHH HMMTALMOH MOJEJIHHH ApaTHil, GOIIKAapYBHHHT aianTHB
KapaHMHH aMallra OLIMPHILZA Kapop Kabyn Kunuiira Teruuuiy 6ynran 6omkapys

Vsgexucron PecnyGmikacs Tlpesugesmumsur 2017 fmn 7 Qespannarn  [10-4947-con “¥36exncron
PecinyGnHKacHHI AHAA PHBOKIAHTHPHLL 6¥ituua Xapakatnap cTpaTernacH THrpicuaa’ru GapMokn
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CHrHA/IapUHK LIAK/IANTHPYBYH axbopoT-§irioB BocHTanapuHu MIINAG 4HKMLI
MyxuM Basudanapaan 6upy Xucobnananu.

V36exucron Pecry6nukacu [pesunentuuunr 2017 fiun 7 gespanaaru  TId-
4947-con «V3bekucron PecrybnukacMHM sHama puBoXUTaHTHpHII G¥iiMua
Xapakatnap crparerHacH TYFPUCHAa»rH @apmonu, 2015 iun 5 wmaiinaru
MK-2343-con «2015-2019 fiwnnapaa MKTHCOAMET TapMOKIAapH Ba WXTHMOMIA
coXaza 3Heprus CHFHMHHH KUCKaPTHPHILL, SHEPrHAHH TeKaliiuraH TeXHONOruAnap
Ba TH3MMJIapHH OKOpHil 3THII 4YoOpa-TamGMpnapH JacTypu TYFPHCHAANTH,
2017 #iun 26 matiparu ITK-3012-con «2017-2021 #unnappa xaifta THKJIaHYBYH
SHepreTHKaHu AHana PUBOXNJIAHTHPHIL, MKTUCOAMET TapMOKJIapH Ba HXKTHMOHI
coxXajaa OSHEprHA CaMapaJOpJIMTHHH OUNIMpHII Yopa-TagOMpnapH JacTypH
Tyrpucunarusrd Kapopnapy xXampaa Maskyp ¢aonausira Teruuuia HOpMATHB-
XYKyKHil Xysiokariapaa Genrunadrad Basudanapium amanra owmpuwaa ywby
AMccepTauns TAOKHKOTH MyaiiaH aapaxana XH3Mar Kuiagu.

TaakukoTHHUHr pecny6ianka daH Ba TexHonornsiapu pHBOZUTAHHIIH-
HHHI YCTYBOP HyHAJHILIAPHIa MOCAHIH. Ma3Kyp TaaKHKOT pecryGnuka dau Ba
TexHosoruaAnap pusoxnaHuwMHUHr II. «OHepreruka, aneprua Ba pecypcnap
TexxaMkopnuru» Ba IV, «AxGopomnawrupuimi  Ba  ax60poT-KOMMYHHKaLHA
TEXHONOTHA/IADHHM  PHUBOXMAHTHPHIL»  YCTYBOp HyHanuuuiapu AoHpacHaa
GaxkapunraH.

MyamMmoHHHT ¥prauMaraniuk aapaxacu. TenexoMMyHHKalUHA TH3UMIAPH
rubpun 3Heprus TabMHHOTH MaHGanapu apmanTue GolukapyB >kapaéHNIapHHH
TAIUKWI 3THIN TAMOMWINApH, yiapaa KyulaHWwiaéTran Typnu ¢usux Tabuatiu
curnan aatuuknapu (¥auaHaérran GpU3MK KaTTANMK (7eKTp TOK, Ky'naHHu Ba 6.)
HH y3aTHII, yHra Hos Gepum Ba Kalii KWIHID yYyH CHrHanra (3JIeKTp CHrHa)
alinanTupu6 GepaguraH BOCHTAa) acOCHAA Y3/YKCH3 Ba MIUOHWIM 3HEprus
TabMHHOTH MyaMMoJiapd €4YHMH, TOK KuiiMatura Moc KeJMyBUH Ky'wiaHHLW
KYPUHHILAATK CUTHAINAPHY Kabyn KHUIHLL, HUTOB Gepuill Ba y3aTHIL Xapaguiapu
TaaKUKH GYiiMya keHr KaMpOBJIH MM TaZIKUKOTNAp 06 GopuiMOKa.

Yw6y Ttagkukor #HyHanummmra H.Schaumburg, E.Ritchie, R.Hanitch,
1.Rampias, B.C.Cotckos, K.M.ITonnBanos, JI.&.Kynukosckuii, J.A.OcTpoBckuii,
B.[.Munossopos, E.[1.Ocagunii, M.®.3apunos,  A.A.IlpeoGpaxeHCKHii,
M.M.Benos, H.E.Kouioxos, E.C.Jlesmuna, I1.B.Hosnuxuii, M.A.YpakceeB Ba
folKa TaHMKIM XOPWKHI ONHMMNAPHHHC Wamuli Wuulapy  GaFHLUIAHTAH.
Llyuunrpex, GenrwiaHraH MYaMMOHM  TaJKHK KWIMII — Macajajiapura
pecniy6nukamus omumaapn H.P.IOcyn6ekos, X.3.Hram6epaues, P.K.A3umos,
LIL.M.I'yaamos, A.A.A6aykaiomos, 10.I".Ilnmymun, A.A. Xanuxos, C.0.AMHPOB,
A.M.Iiaxtues, P.U . Hcaes, U.X.Cumaukos, 5.MaxkamuoHoB Ba Goluxanap WIMHiA
Huulapy GaFnLIaHraH,

Onu6 GopwiraH TaxJiH HATHKANAPH LIYHU KYPCATANKH, TelleKOMMYHHKALHA
TH3UMIIAPHHHHT THOPH/ SHEPris TALMHHOTH MaHGanapuny ananTuB GoliKapyBHaa
3aMOHaBHMI TEXHMKa Ba TEXHOJNIOTHANADHH KOMIUIEKC Ky/aw, GowKapys Ba
MOHMTOPHHT Y4YyH 3apypuif CHrHaNIapHH INAK/UIAHTHPHII >kapadHiapHHH
MOJE/UIAIITHPHII Ba @IrOPHTMWIAW, MaH6anap MMKOMMATMHH AHHKIaWM
JaTYMKIAapUHU  TYy3WIMaBuii Ba mnapaMmerpuk nofinxanawl, yrmapHHHT SHCH
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TYypKyMJIapHHH HUA6 YMKULI Ba aManHETra XOPHA STHIU MacanaiapH €Tapiu
Napaxkaja ypraHuiMarat. :

Jucceprauus TAAKHKOTHHHHI AHCcepTaums Gaxapuwiran oiuil TabanmM
MYaccacaCHHHHI HIMMI-TAIKHKOT MILIAPH pexanapu Guwian GormHKIMIH.
Hucceprauus Taakukotd TolkeHT ax6opoT TeXHONOTHANApH YHHUBCPCHTETH
WIMH} TAAKMKOT pexacHHuHr Ne574049-EPP-1-2016-1-IT-EPPKA2 - CBHE - JP
«Modernization of the Curricula in sphere of smart building engineering - Green
Building (GREB)» (2016-2019), NeVN 81182259 «Pilot project of Uzbekistan:
Climate Change mitigation in rural areas of Uzbekistan - demonstration project at
private farm Furqat of Pakhtakor district in the Mirzachul steppe» (2014-2017),
NeMT/I-17-015 «Y36ekucToH Pecry6GiInKacH TeJIEKOMMYHHKaLMANAp BOCHTANIapH
Ba TApMOKNApPHHUHT HULTALl GapKapOp/MIHHH TAAKHK KWITHLI (2009-2011) xamna
NeBB-A3-027 «MycTakun 3Heprua MaHOGanu GMHOHHHT 3JIEKTp TabMUHOTH
6olKapyB TH3UMHHM HILIA6 YMKHLU Ba XOPHH 3THL» (2017-2018) nofinxanapH
Joupacunia 6axapHraH.

TaaAKHKOTHHHI MaKCaJH TeNeKOMMYHHKaUHA TH3MMIapHHHHT rubpua
3HEPrHsi TALMMHOTH MaHGanapy ananTus GouKapHL MOACILTApHHH HLW1a6 YHKAL
Ba 6oLIKapyB aJIFOPHTMIAPHHH TAKOMHIUTAWITHPHINAAH nbopart.

TaaknKOTHHHT Bazudanapu:

TEJICKOMMYHHKALUA TH3HMJIAPH DHEPrHA TabMHHOT manbanapu TypnapH
Xamza ynapHy GOLIKApHLI YCY/UIapH Ba BOCHTAIApHHH TaAKHK KWL,

TE/IeKOMMYHHMKAUHs TH3AMJIApU FHGPUA SHEPrus TALMMHOT THIHMHHHHE
6oIKapUILI BOCHTAIapHHH MOACIUTALUTHPHLL, nofiuxanail Ba HUL1a6 YHKHIL;

GomkapyB TH3UMHM  JAaTuHKIapuzaa KyanaHunagurad  GU3HK-TEXHUK
a¢exrnapyny Ba AATIHKHHHT TaBcH(pIapHHH TaAKHK KHWIKII XamM/a 6axonau;

MCTeLMOJIUH IOKNaMacura GOFIMK Xonma THOpHA JHEprid TabMHUHOTH
MaHGanapuiy ajanTus GolixapHLl HMHTALHOH MOAEIH, anropuTMH Ba JacTypuil
TabMUHOTHHH HLLTA0 YMKHLL;

IoT TeXHOMOrMACH aCOCHAA TENEKOMMYHHKALHNA THSHMIIAPH rubpun 3Heprus
TabMUHOTH MaHGanapu ananTus GolKapyBHHH maco(aBHii MOHUTOPUHT KHIHIL

MOIYJIMHH KULIA0 YHKHIL.
TaakuKoTHUHT 06D
Moc/aWTHpWwiraH rHGpHA SHEpruA TabMHH

KypHIMaIapH Ba AaT4YHINIApH OJIHHIaH.
TaaKHKOTHHHI NpeAMETHHH TeJIeKOMMYHHKAaUHUA TH3HMITAPHHUHC rbpun

SHeprus TA@bMHHOTH manGanapuny Gomkapui, GoWKapys CHTHa/LIapura HUUIOB
Gepuu Ba y/lapHH LIAKIUVIAHTHPHLU KapadHaapH TAWKWIT STafH.

TaaKHKOTHHHI YCYyJlapH. TaaKMKoTNap xapaéHuaa JJIEKTp Ba MAarHuT
MIaHraH KaTTAIMK Ba MapaMmeTpnapHH  Xucobnau,
XaTonMKiap Ha3apHACH, rpagnap, CHrHAUIAPHH Y3aTHIl Ha3apHACH, PaKamiH
yuwtos GepHLl Ba y3aTHLL, AaTHHKNIapHHA nojiuxanai, UMHTALHOH MOAC/TALITHPHIL
ycynapuaaH ¢oitpanaHunrat.

TaQKMKOTHHHI HAMHIl IHTHIHIH Ky Hujaruwiapaaq H6opar:

apanTuB GOMLIKApyB CHrHALIAPHHH Kalyn KwiMil Ba INAKUTAHTHPHIL
JATYMTMHUHT CTPYKTYPacH, MOJIENH BA TAIKHKOT JIFOPHTMH yuwiab YHKHUAraH;

exTH CH(aTHAA TENEKOMMYHHMKAUMA TH3WMJIApHra
ot Manbanapu, ynapHu Gowkapuiu

3aHXNpapHHHAT TaKCH



TENCKOMMYHHKALMA TH3HMIADHHHHT THOpPHA SHeprus TabMHMHOT MaHOba-
NapHHH ananTHe GomKapyB skapaHHHKHT MMHTALMOH MOJEH HILTa0 YHKHUIIraH;

MCTCHMONYM IOK/IaMacH TOKHra GOFNHK Xonaa rH6pHa SHEPrus TabMHHOTH
manGanapuuy aganTHe GOMKapHII ATOPHTMH HIA6 YHKKIraH;

IoT TeXHOJNOrMACH acocHAa TENEKOMMYHHKALMA TH3MMJIAPHHHHT rBOpHI
JHeprus TAbMHHOTH MaHGamtapunu amanTB  GowkapyBMHH MacodaBuii
MOHHTOPHHI MOAY/IH HULTA6 YHKMWIraH. :

TaakuKoTHIHT amannii HaTIDKanapn Kyiuparunapaan u6opar:

TCICKOMMYHHKALMA TH3UMIApUHUHT 6apKapop rubpun sHCprud TabMHHOTH
maHGanapuHu aganTuB OowKapysH Tanabnapu acocuua HOMHHAN KHAMATIIH
OupnaMuM  TOKHH  MebEpNAHraH  MHKAOpAAarH  MKKWIaMYH  Ky'UIaHHII
KYPUHHLIKAArY CHTHANA Y3rapTHPHIN AaTUHTH KILIA0 YHKWIAH;

TeJIEKOMMYHHKaLUHA TH3HMJIADHHHHT Tanabnapura mMoc KemyBud Gapkapop
rubpua sHeprus TaAbMHHOTH MaHOamapuuu apmantHs GowKapuwl AacTypHit
TabMHUHOTH HULIA0 YHKUITaH;

CHTHaJ §3rapTHpHMLI AAaTYHKIAPH, MHUKPOKOHTposulep 6owkapys 6noku Ba loT
TEXHOJIOTHANAPH aCOCHAA TEJICKOMMYHHKaLUHA o6beKT/Iapy 3Heprid TabMHHOTHHH
macoanan MOHMTOPHHT KH/IMII TH3HMH CTPYKTYpacH, MamiyMoTiap 6asacy Ba
(opmaTi HINab YNKKITaH.

TaagKHKOT HATHXKAJAPHHUHMI HIMOHWIWIKIH. TafKHKOT HaTHXanapHHUHT
HIIOHWINNKIHK 3HEeprus TAbMMHOTH MaHOanapHHUHr aganTus GolKapyB TH3UMH
yuyH uHmnald YMKWIraH [JaTYMCHHHHT TY3WIKII TaMoMWwinapH, TaaKHUKOT
MoJesIapt, CTaTHK Ba JMHAMHK TaBCH()IapH, OJIMHraH TAAKUKOTNAp HATHXalapH
yMyMKaOynl KWIMHraH Me3OHJIap acocuia KuécHil CONMIITHPHIL OpPKaH
H30XJIaHTaH.

TaaKUKOT HATHXKAJAPDHHUHT WIMHI Ba amammit axamuaTH. TagkukoT
HaTIKaNapUHHHT WIMHI aXaMMATH TENEKOMMYHUKALMA TH3UMIIAPHHUHT 6apKapop
rubpua 3Heprus TabMHHOTH GolIKApyB MOAENN Ba anropuTMH, GupnaMud TOK
KMHAMaTHHH HKKHAaM4d Ky4laHuil KYpHHHALIMAACH YMKMLI CHTHANKEA Y3rapTHpHIL
JATYMKIAPMHH TAOKMK KWIMW MOJE/NIapH Ba aNropuTMIAapuMHUHr Hina6
YHKWIraHIMrA Ba ajanTUs OOLIKApyB BOCHTACH CUTHANIMHHHI MebEpNaHTraHANrH,
YH3MKIWIKIY BA IOKOPH aHHK/IWINICH 61naH H3oXIaHanu.

TaaKHKOT HATHXATAPUHHUHI amanuil axaMHATH ajanTuB GowKapyB OpKaiH
TeNeKOMMYHHKAUMA  TH3MMIApHHH  6apKkapop  3HeprHs  TabMHHOTHHHHT
GyHKUHOHAN MMKOHMATHHHHI  KEeHraliTHPWJIraHNMru, 3Heprus pecypcnap
TEKAMKOPJIMTHHH, MebEpNaHraH YHKHII CHIHAIMHM TabMMHJIAIN, aJanTHB
Gomkapysna man6a MMKOHMATIapHHH Gaxonall JaTMHKIAPHHM XamJa afanTHB
Gomkapys 6710KHHUHT HIWTA6 YHKHITAHIMTH ONilaH H30XnaHazu.

TaaKNKOT HATHXKANAPHHHHC Xopuii KWIHHMIMH. TenexkoMMYHHKalHA
TH3UMIAPHHUHT ru6puA FHeprua TabMMHOTH ManGanapuHu ajanTus Gowkapys
MozennapH Ba Bocutanapu 6yiinua onuHrai HaTwKazapy acocua: .

ajanTB GowkapyB curHaUtapuu Kabyn KwiMil Ba  INaK/UIaHTHPHIL
AaTYMMHMHMHT  CTPYKTYpacH, MONENM Ba TAAKUKOT anroputmMu Ax6opor
TEXHOJIOTHAIAPH BAa KOMMYHHMKALWAJIADHHM  PHBOMUIAHTHPHIL  BaSHPJIMCH
Tacappyduaarn KopxoHanapjaa, XycycaH Paauoanoka, pagvOSIIMTTHpHII Ba
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Tenesumenne Mapkasd JYKra xopuit atwnran (Ax60poT TeXHONOTHANApH Ba
KOMMYHHKAUMANIAPHHH PHBOMUIAHTHPHII BasHpMTHHUHT 2018 itun 12 nekabpnark
33-8/9328-con MaBJIyMOTHOMACH). Hnmuit TaiKHKOT HaTHXXacHaa
TeNeKOMMYHUKAUMA TH3UMNIAPHAArd akKyMyjaTop 6arapeanapHHHHr HILiall
MYOOaTHHH y3alTHpHI, MaHGanapHi GolIKapyBH KYPHWIMAaCHHHHI HIIOHLUTHIIHK
KypcaTku4uHu 2-4 (hoHsra OINMPHII HMKOHH APaTHIraH,

TeNeKOMMYHHKAUHS TH3HMJIAPHHHHT TMOPUA SHEPrHs TabMHHOT MaHGalapy
ajanTuB GOIIKapyB >kKapaHHHHHI HMMMTALMOH MONCJIH XamAa HCTEHMONH
IoKNaMacH TOKMra GOFNMK XoN&a ruGpHA SHEprus TabMHHOTH MaHGamapHHu
apanTHB GolKapuw anroputMH AXGOpOT TEXHONOTHANApH Ba KOMMYHHKALWi-
NApHHH PHBOXNAHTHPUILI Ba3HPNHTH Tacappy(Hoard KOpXoHamapaa, XycycaH
«V36exrenekom» AK TourkeHT punuanuuunr Suru6osop, Cupaapé GUIHATHHKHT
TYJIMCTOH TyMaH TeJeKOMMyHWKauuanap GoFlamanapura >OpHH 3TWIraH
(AX60opoT TEXHONOTMANApH Ba KOMMYHHKAUMANADHHH  PHBOXKIIAHTHPHLL
BasupnuruHuer 2018 #un 12 nexabpmarn 33-8/9328-con MaBITyMOTHOMACH).
Hnmuii TaaKMKOT HATHXKACHAA TEJICKOMMYHUKALUMA TH3MMJIApHHH Gapkapop
3Heprua GuiaH TALMHHNALL, HEPris HCHTEMONH MMKAOPHHH HA30paT KAIHLI Ba
GolIKAPYBHHHT aHMKIMK Aapaxacu 0,5 dou3naH OLIMACIHMK XaMJa JHEprus
capduuy 3-4 gousra Texxawl HMKOHHATH APATHIIraH; :

ToT TEXHONOTMACH aCOCHAA TeJIeKOMMYHHKALHMA TH3HMIIAPH FHOPHI SHEPrUs
TABMUHOTH MaHGanapuHHHT MuLIa6 yMKWIraH Macoasuii MOHUTOPHHI MOIYJH
AXGOpOT TEXHOJIOrMANapH BAa KOMMYHHKALHAIADHHA PHBOXK/IAHTUPHIL BasHP/IUIH
Tacappy(dHuaard KopXxoHanapia, XyCycaH «V36extenexkom» AK  TowkeHT
¢unmanuumur  Slurn6osop, Cupnapg€  ¢unmanuuubr  [ynHCTOH  TyMaH
TeNeKOMMYHHKaUuanap Gornamanapura xopuii sTran (AXGOpOT TexXHOnOrHA-
napy Ba KOMMYHHKAUMANApHHH PHBOXUIAHTHPHII Ba3WPAMrHHHHC 2018 i#un 12
nexaGpuaru 33-8/9328-con MamymorHomack). MUIMHH TAIKMKOT HaTHXacwia
MOHHMTOPHHI KWIHII TH3HM CTPYKTYpacH, ManTyMoTiap 6aszacH Ba MabllyMOT/Iap
dopmaTHHH MG YMKHIL OPKAIH SHEPrHs KYPCATKHWIAPHHHU ONINHAAH Gaxouatl,
3Heprua caMapaaopaurunu 3-4 ¢ousra oLIHPHIL HMKOHHHH GepraH.

TaaKMKOT HaTHKajapuHuur anpoGauuscH. TaakuxoTiap HaTHXAlapy
14 Ta xankapo, 4 Ta pecny6nuKka HaMHii-aMaTHA KoH(epeHUMAIAP XaMaa WIMHi

cemMuHap/iapyaa MyxXoxKama KHJIHHIaH.
TaakKHKOT HATHXAJIAPHHURHI IBJOH KHWIHHIaHJIHIH, Tg.m(m(o'rnap

MaB3ycH 6¥iiHua sxamu 32 Ta WIMHIA HULTap, ynapaaH 10 Ta Makonanap Y36eKHCTOH
Pecrry6nuxacH OAK TaBcus 3TraH xypHamwiapaa, 1y Kymnanas, 3 Ta Xopwxui, 7
Ta pecryGnuka MHKECWIArH XypHaulapaa don rwarai Ba 4 ta OXM yuyH
ApaTHIraH AacTypuil BOCHT/IAPHH KaiiJl KWIHII IYBOXHOMA/IApH OJIMHraH.
JIHccepTAUMAHHHAT TYIHIHIIH B2 X2XKMH. JuccepTauusa kupuul, TYpTTa 606,
Xynoca, oiinaranunrad anabuérnap pyiixaru Ba HIOBaTapAaH ubopar.
IuccepTauMAHUHT XKMH 117 6eTHM TAWKHA 3TaU Ba 49 Ta pacM, 3 Ta xKaasanaan

HGopar.



JUCCEPTAUMAHHHT ACOCHIf MASMYHH

Kupum KHCMHAA OMccepTauua MaB3YCHHMHI A0n3apbnurd Ba 3apypatH
acocnab Gepunra, TamKuKOTHMHr V3Gexucton Pecny6nukach dan  Ba
TEXHONOTHANAPH  TApPaKKHETHHHHr  YCTyBOp  HYHamMmnapura  MOCIHIH
KypcaTiiirad, TATKUKOTHUHI MaKcaj Ba Basupanapu 6enrunab omHran, TankuKoT
00BbeKTH Ba MPCAMETH AHMKIAHTAH, HATIXANAPHUHT HILOHWIMINIH acociiab
GepuiraH, yNapHHHI Hasapuii Ba aManmuii axaMuaTH ouub GepuniraH, TaaKHKOT
HaTIKaMapHHU aMaira >XOpHil KWAMIU XONaTH, Hawp 3TWIraH MILIap Ra
JAUCCEePTALMAHHHT Ty3HIHIIM 6YiiHia MabTyMOTNap KeNTHPHIraH,

Hucceprauusuunr  «TerexoMMYHUKAUHS — THIHMJIADHHHHC  JHEpIus
TaBMHHOTH MaH6asapn, ygapHHHr GOMIKADYB AATUHIM Ba BOCHTAAADH
Tax iy 1e6 HomsaHraH OGupuHuM 606Maa TeNEKOMMYHHKAUHMA TH3UMIIApH
3HCPrHA TABMHIOTH, THOPHI Hepria MaHOanapH Ba yiapHH GOLIKApHUIIHMHT Y31ra
XOC XyCyCHATIApH, ananTHs Golkapysaa KyUlaHWIagquraH 3aMOHaBHil 1aTUHK Ba
BOCHTJIADHHHT HMKOHHAT/IapH TaX/IMN KUAMHMaH XaMAa KYpub YuKuras.

Xo3upaa TeleKOMMYHUKauMA KypHiManapHHu Gapkapop Ba cudamiu aHeprus
6unan TabMuHnamaa Smart Grid - ak/uTH 3Heprus TH3UMIapH KynnaHunaMoxna. By
3ca ¥3 nasbatuna x¥mnab MyaMMonapHM e4HJIHILMra, XycycaH 6Hp TOMoHiama
ax6opoT TH3HUMH, 3Heprua capdu Haszopard, opTHO Gopa¥rraH 3HepruAra Tanat,
HIIOHWIHNHK Ba XaBPCHATHKHY TAbMHUHIAILrA ONTH6 Kenau. -

TenekoMMyHUKalMs TH3UMMApH MM6pHA 3Heprus TabBMUHOTH MaHOGanapuiu
HCTEBMONMMHHHT  3XTH&XHra GOFMK paBHa ajganTMB  GOLIKAPYBMHH
KOHTpo/iepnu Gowkapum Grnokd &paamuaa amanra owwpuiu Smart Grid
THU3HMJIADHHHHT aCOCH XHcobnanamu. ByHna xap 6Mp 3Heprus MaH6auaard YMKUII
KywiaHdIIM XamZfa McTebMomuura OKuO VTa&rraH Toknap TYFpUCHAArH
MabJyMOT/Iap KOHTpostepau Gowkapuiu 6nokura y3nykcus ys3aTthb TypwinwM
Tabfab sTunamy. TeneKOMMYHHKAUMS KypUIMATapHHHHT 3HEPrHA SXTHEXKH
TYFpHCHIATH MAaBITyMOT/IapHH KOHTpOJUTEPIH GoluKapHIL 61I0KHra y3myKch3 Kesino
TyPHIUH XamAla HUUIa0 YMKapHIaéTrad 3Heprus Ba MCTEBMOMArH dHeprua Gup-
6upy Gunan conmuuwtupunu6, kudcnaw acocuaa ManGanapman ¢oiinanaHuwHMUKE
ananTuB 6olIKapyB skapadHiiapy aManra ouMpuiann. Man6anapnau kaficy 6uprnu
ynaw €KM y3MW MUIOHWIMIMK, TE3KOPNMK, aHMKIWIMK Ba YITYKCH3 MILIaw
ME30H/IapH aCOCH/A aMalra OIHPHIALH.

I'n6bpun sHeprua TabMHMHOTH MaHGanapuHu aganTHB GollkapyB >kapa&HHHH
aMaira OWHPULI Y4yH KOHTpOJLUIepnH OowuKapuil GNOKHHM Taxawil KWwin,
KOHTpoJulepnu Gowmkapuit 610xkM yuyH TOK KuliMaTHra Moc KeayBud CHIHAn
NaTuYMKNapuHH  Tanidaw, OowKapHil  KkapaéHMHM TAAKMK  KWIMIl  Ba
anropuT™MiapuHu Muaé uukum xampa loT TexHomormscu acocuaa ru6pua
3Heprus TAbMHHOTH MaHGanapuHy ananTis 6o1KapHLUIHK MacodanaH MOHHTOPHHT
KHIHLI Tanab sTunagu.

JaTuuKIapHHHT camapanu TypiapuHM TaWIall yuyH MaBxya GupnaMys TOK
AATUHKNAPHHUHT MUUTAI TaMOMWLIapHHM aTpodnuya KYpub HMKMIUHK Tanab
araau. Ywby acocaa TeseKOMMYHHKaUMA TH3MMAApK rHOPHA HEPrUA TAbMHHOTH
MaHGaNTapHHH caMapanH GOWKAPYBHHM aMmaira OWMPHIN YYyH 3HEprua Huuiab
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YMKapyBYH Ba MCTEHMONYM Tanabnapumad kennG wmku®, ajantus GowKapys
KYPHW/IMAcH aJIFOPHTM Ba MOAEIUIAPHHH HULTA0 YMKHMIL JIO3HM.

AnanTup Gowkapys koHTposuiepnu Gowkapuiu GnokuHu rHOpHA SHEprus
MaHGanapy 6unaH  y3apo MOCHAIUTHPHIN, TOK KMAMATHHH Ky'WIaHHII
KYPHUHULIMAATY YMKMII CHTHANMIA Y3rapTHPUILHH TABMHUHIOBYH (PM3HK-TCXHUK
s dexTnapHy Ba AATYHKHU ACOCIH TAHAALI, YJIapHUHI WIFOPHTMHHH, MOMEIHHH
TafKHK KWIHLI Ba AHIM TY3WIHIIMHY HIUIA6 YHKHML Tanab KuiuHaaH.

Nucceprauusuunr «m6pua  3Heprusl TABMHHOTH MaHGaJapHHMHI
AanTHB 60IMKApPYB TH3HMH AATYHKIAPHHHHI MOAELIAPH» 1€ HOMJIAHraH
HKKMHYM ©00u apanTuB OolIKapyBAa Ky/UIaHHNQQuWraH AaTYUKIapHH KypHil
TaMOMHIapH, CHrHaN Y3rapTHpHIL XkapadHuAa NaTUMKIapMHHHT MOJCIUIapH Ba
TAAKMKOT ANTOPHUTMIApH, CHTHANIAPHH  IWAKINAHTHPYBYH  (H3MK-TEXHHK
stdexmap Ba ynapHu MOae/UalITHPHILTa GaFHILIAHTaH.

TaaKMKOT HATIXXIApH IIYHH KYPCATAHKH, TENEKOMMYHHKaUHA TH3MMNapH
ruOpHA 3Heprus TabMMHOTH MaHGanapyHH ananTHe GOIIKAapHIIAA TaKCHMITAHraH
napaMeTpiii JaTYMKNAp Ce3FHp/HK, TEe3KOPJIHK, HIUOHWIMIMK Ba aHUKIHK
KypcaTkuunapu 6yiinua KylunraH TanabnapHHH TYAMK KaHOATIAHTHPAIH.
Hatunknaphu raBcudiapyHy TAAKHK STHLL sxKapalHHAa MarHUT OKMMH Y3rapHIIHHH
TAKCHMJIAHTaH NapaMeTp/Ii MarHHUT Y3rapTHpHIL 3aHXHPH rpad MoaenH EpramMuaa
xucoGnanum (1-pacm).

Upto Qur Uunt Quts Upt2 @us Utz . U
[ - ¢ > P -
Ry Rpi: Ryuis
Gut Oy G2 § D52 Gus y Op Gun o @gn
Rear J Rezz Russ
[ ‘ s —— —8
Uz2o @Dun U Qun Unn2 @us U = Uy

1-pacm. TaKkcHMIANraH NapaMeTPIH MArHHT YTKa3rHY TY3HIHIIAAA
J3arapTHpHI KapadHHHHHT rpad MoaeaH '
pad mMonmens acocuna Puy, Durt, Pu21, Pxo, Pgr - MarHUT y3aru Ba XaBo
opamuru opkaid OKyB4H MarHHT OKMMIAp Ba Upie-Uptn-Up20-Upn - MarHur
toputyBun Kywiapra Gu-Gus - XaBO OPAIMFHHHHI MarHWT KapWRJHIH Ba
Ryu11,-Ry21-MarHuT ¥3aK 10KOpH Ba MaCTKM KHCMNIApUHMHI MArHUT KapUIWTHKIIapH
TABCHPH TaAKHK KWIKHAH. Maruut ¥3rapTHpHII 3aHKHPH rpad MOJCTMHHHT
Teruayu TyryHnapH y4yH MariuT IOpHTYBYH Kywiap KuiMaTIapHHu Xucobnain
Ky#iujaru TEHTIaMa OPKA/H aMaiira OlHpHIany:



Umo - Uyu Upu -U

- £ UG =0;
Rnll Rﬂll A=
Uuu "'Ums _ Upls ‘Upu -U, G, =0; (l)
L R e
. U=
M’R uum“ =U,1sGue = 0.
1)

Bynna xap 6up 6¥nainapaard MarHuT okuMiapu Ky#iuparu udona acocuaa
aHHKJIaHAAH:
u,-uU

)] =_‘£—"""' 2

= @

(1) Ba (2) ndopmanap acocupard aHANMTHK Xucobnawap HaTHXKacHaa

TaKCHMJIaHTaH NapaMeTp/IH JaTYMKHHHT MarHMT 10puTyBuYM kyun Uy=f(n) Ba

MarHuT OKUMUHN D= f(n) rpad mMonens 6ynaxnapyu coHura GOFTMKIMK MacalacH
TagKHK KHJIHHAH (2-pacM).

F,, As!
» @,.B8}
100 1748
174
17381 - -
L] 173
9.5 1728
172
5 1718
5 71
-] 1 2 3 4 s 6 nef 0 1 2 3 4 ] 6 o=§
a) 6)

2-pacM. MarduT 10pHTYBYH Ky4 (a) Ba MArHHT OKHM ¥3rapui rpadury (6)
Pacmparn rpaduiiapaaH KYpHHMG Typu6auMKyH, NaTUMKHHHT [EOMETPHK
ynuamMuHuHr kuuuknamumy (1 - 50 MM, 2 - 40 MM, 3 - 30 MM, 4 - 20 Mm) Gunan
MarHuT IOPHTYBYH Ky4 Ba MArHMT OKHM Kuiimarnapn kamalinG 6opaau. TaakHKoT
acocuaa, rpag MoaenuHuHr 6§ nawiap conu n = 6 TeHr 6¥nranga, TaKCHMAAHraH
napaMeTpix JaTYHK MarHHT OKHMH MHKIOPHHHHT aHHKJIMIMHH YHHHF T€OMETPHK
ynuamnapura 6ornuk pasuwaa 0,68 - 1,55 ¢pousraua oLIHpHINTa IPHILWIAH.
DHepruAHM XOCHN KNI 3/ieMeHTIapuaa Gepuaral KHPHIL KaTTATHKNApHHN
SHepruara §3rapTHPHII kapaHy TY3HIMANAPUHH KypPHII Ba YJapHHHT GOKapHIL
MyMKHH GynraH Gapya BapHaHTNapHHM aHHKMAW MOC TypAard (H3HK-TEXHHUK
sdexTnap opkanu amanra omrUpHIany. Arap 3Heprus Yarapui sxapagHiapHUHT
6ornanuu Tabuarn Gepunran GYnca, y Xonma yHHHr rpad) MolenH AaTHHKHH
y3rapTHpHLI TaMOHIIH, ¥3aP0 ANOKA/IAPH BA HULTATIWITAH Ty3WIMaIapHHH XucoGra
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onuw acocuza Kypunaau. Bynza 6apua sHeprus MaHGanapu yuyH yMyMnalrad
rpad MoJenMHM KypHll OpKank MaHGanapHH ajanTHe GowKapH XKapagHUHH

TAIUKWI STHIIH MyMKHH 6y1aaH.

I'u6pua 3Heprus TABMHHOTH MaHGanaph opKanH SHEpruaHu HLINa6 YHKapHIl
Ba y/IApHH aianTHB GOLIKApHUIAA KYUaHyBYH PHIHK-TEXHHK sjdexnap acocuaa
GHPNAMYH KATTAIMKIAPHH YUKHII GOLIKAPYB CHFHANMIA Y3rapTHPHIL JKapadHHHHU
rpad Monenn nmna6 uukunay (3-pacu).

U
Epr Ko Us b

K K
Bt Kmy Uy g, Iy ¥ U Gr @ WPy Pl g K[ly) Usy) Um
o P S - —l

K5

ol

3-pacm. F'n6pna sueprus ManGasapunu GoIIKAPUIN CHIHAIHHE
WAKVIAHTHPHIIHUHT rpad Moaean

6y epna Exor, Eurr, Egr - Ky#é1u, 11aMoN Ba AN3eNb FeHepaTop 3.10.k.J1apH; Kk, Kum,
K - Ky&1u, Luamos Ba AH3€Nb FEHEPaTop 3.10.K.HH JeKTP Ky'IaHHIITa ¥3rapTUPHLE
3anxupnapapo Gornanuw koddduumuentn; Uss - akkymynsrop 6Garapescuparu
anexTp Kyunauumw; Uppr- MapkasnamraH MaxGanapiard Kydnauuimu; Ks,-Kss-
MaHGa eKTp KyuNaHHIINHE GUPJIaMUH 3N1EKTP TOKra (KHPHIL TOKHIa) ¥3rapTHpHII
ko3(uumenTn; w-uynramnap conu; Gy-MarHuT YTKa3syBHaH/IHK; K[®Dyg(x), Un2]-
MarHHT OKHM Ba JATYHKHHMHI YHKHII KyWIaHHIUM OpacHAarH 3amXHpnapapo
Gornanuw  KodgduunentH; Wu[®y Pug(x)]-TapkanraH napaMeTpiH  MarHuT
§3rapTHpHIN 3aHKUPHHH Y3aTHIL (GyHKIHACH.

KonTtponnepnu Gowkapuw 610Ky ax6opor-ymioB GroxnapHaaH pean BaKT
pexxumuaa MaHGanap HMKOHHATH Ba HCTEBMOJI MebépH TYFpucHaard ax6opornapra
TasHraH xonma Gomkapys Gyiiuua GenrwiaHraH AacTyp acocuna Kapop kabyn
xwiagy  (4-pacm). ByHna tana6 STWIAETTaH OSHEprusHH MaHOGanapaan
TeleKOMMYHHKALHA KYPHIMACHra4a y3lyKCH3 paBHIIA] etka3nb Gepui xapaéHu
GOLIKAPHIL «Ky4NAHHLI 63finua axGopoT-¥iruos 6/10KH» Ba «lOKaMa TokH 6¥iinua
axGopot-§m4os GIOKNAPHAAH) ONUHIaH axGopotyiapra Moc paBHIIAa «ax6opotra
uuwios Gepuw Ba GoLIKapyB 6n0ku» ToMOHHAAH Gakaputany.
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MesSanep Kywazsens: 67iiwns sxSopor-Favoa AxfoporranmaosSeonmy [Owimaa yoxm 6fimea ax T4

as Ta) §aon Szexa R
Uior In U © 0= Us:
N
Epyr U In C O ?_3 tn
*Re Uz O @ U ke
Es U In Uy "o 9w Un
R
Un D @ T Ioc
(37 . VS In U Op  On Tn
R
Usi||lm v & 0, I
L™

4-pacm. 'n6pua sHeprua manbanmapunu aganTus Gomxapum TH3MMHHHHAT
TY3HAHIIH

Huna6 unkwirad rpag Mozenb acocHAa SHEPrHA TABMMHOTH MaHOATAPHHHUHT
QM3UK KaTTaNMKIapH Ba MaTYMKHMHT YMKHII CUrHANM opacuaarn OOFIMKIHK
Kyi#upgaruua Hbonananaau:

U,z =W(V|(G‘U,|m)’Vz(Kax 'KIO ’Etm)»Vs(Kaz 'Kun ’Eum)’
VA(K:): ¢ K,tn ‘E,ar)»Vs(K:u * Kn * EAE))’

6y epna W=Wu[Py, Dug(x)]'K[Dug(x), Us2]-Gyw - NaTUMK 3aHKUPUHUHT Y3aTHLI
dyuxumsacy; Vi(G-Unag), Va( KarKirEioar). Vi( Ko KurEurt), Vi KasKm'Em) Ba
Vs( Ka+Kas -Eap) - Moc paBumaa anantvB Golukapyeaa Kydw, mamoJi, AW3ens
reHepaTopy Ba aKKYMYNATOP SHEPruA TabMMHOTH MaHGacuHH Gowkapys Onoku
TOMOHH/IAH YJIAHHLI 3XTUMOJITUIH.

3

Xycycuit xonaa, TeNEKOMMYHHKaUHUA TU3UMHHUHT acocuit Manbacu cudaTuaa
MapKasfauirad SHEPrus TabMMHOTH KYJUIaHWAraHaa, 4-pacMaia KeNTUpuiral rpag
mozen Ba (3) udona acocuaa YMKHKII CUTHATTHHHHT aHANMUTHK ndopack KyHuaaru
KypuuMmra sra 6ynaan:

Uys =W (G -Upor) =484 f g =g e, @
el 10 'R
Hi6Syy  HoSco
6y epna  [3-6mpnamun Yy IFaMuziaH okaérran 371eKTp TOK;
wir - Ky3ratuil uynramMu (wir=1); f - 4acToTa; We = CE3yBYH 3IEMEHT CHMHHMHT
ypamnap conu (wye=1-20); ¥/ng- MarHuT Y3rapTHPHIL 3aHKUPH NYNAT KHCMHHHUHD
Y3YHIHTH; Ylxo - XaBO OPAIMFHHMHT Y3YHJINIH; Sp9 - MarHUT Y3aKHHHT KECHMH
103acH; Sca - AATYHK Ce3yBUM SNIEMEHTH 103aCH.
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DHepruA TABMHHOTH  MaHGaNapuHWUHT  MMKOHMATIApH  y3raprauja,
TeNeKOMMYHHKaUuA oObeKTnapn (aoiMATHTa TabCHp 3TMaraH Xosia SHEPrui
6uiaH TabMUHNAWHK Gowka ManGanapra yTkasuma axGopor-ynuoB 6ok
cearupnurura KyMunaouras Tanabnap NaTYMKHHHT acocHil KYpcaTKHWiapuiaH
6upH xucobnananu. .

JIaATYMKHHHC CE3TMPNMIY UMKUI CHrHanMHMHr OMp/aMiH KHMDHUI TOKHMra
HUCGATH OpKanu aHMKIAHAAH XaMaa AATYHK Ce3rHp JICMEHTHHHHI XaBO OpAIHFH
0,002 M Ba 0,04 M 6ynran kuiiMaTnapuza Moc pasnuia K; Ba K> cesrupnuk
ko3¢ puLMeHTH KyHinnariuya Xxucobnananu:

MB
K =122, K, =02%2. )

Xucobnamap Ba MOLENHH TAAKMKOTH HaTIKaNapHAa Ce3rup JIEMCHTHHHT
XaBO ODAIMFMHM KAMaliTHPHI OpKAIH HATYHK CE3rHpMHrHHH 6 Mapraraia
OLUHPHILTa 3PULIMIAH.

JuccepraumaHuHr  «AganTuB  GomikapyB  TH3WMH  JaTYHKHHHHT
TaBcu(AapH Ba CHIHAJ BOCHTAJAPHHH JoHHXanam» fe6 HoMITaHraH YIHHUH
60o6u ananTue GOlwKapyB TH3MMMAA Ky/UIaHWNAQMraH AATUHKNApPHUHT CTATHK Ba
AMHAaMHMK TaBCH(NApHHM XaMAR Y3rapTHpHIL XaTONHKIAPHHH TAAKHK JTHLIrA
Garumnanras.

3-pacMpa TaceupnasraH rpad Mogenb Ba HuUlaG UMKWIraH aHANHTHK
ntopanap (3) Ba (4) acocuaa yTkazwaraH TAAKHKOTIAp WIYHH KypCaTAMKH, Ce3rup
3JIEMEHTHHHT XaBO OPATHFH /xo KATTANAWUrAHAA YHMKULI Ky'WIAHHIWHHHHT U
KuliMaTH KeckuH KaMmasmu (5-pacm). TaokuKOT/Iap HAaTHXACHAA CE3rHp 3JIEMEHT
*olinaluraH Xaso opajiuk /ro = 0,002 + 0,003 M Ba ce3rup 3MEMEHTHHHI ypamnap
COHM Wyc = 15 + 16 ra TeHr 6¥nraHga YMKHII Ky'WIAHHIIHHHHT pallfoHaN KuiimaTH
TabMUHAHULINTA SPHIIHNAN(6-pacM).

Ug:ga o i ' R Y v ) .
038 ®
07 i
06 T
05 -
04
03 - A -
0.2 g
01 ™ .
0
0 0Nl oMz 0XS 0% 005 006ks() oo s 10 15 ety
5-pacM, JIaTUHKHHHT XaBO OPAIUFH 6-pacm. JaTHHK YHKHII KyWIAHHWHHA
y3rapHiuMaari CTaTHK Tascudu ypamaap coHura G0FAHKAHIH

JIaTYMKHMHT YMKHWMAArH CHTHAIHM XOCHI KWIYBYH MArHMT OKHMH
Y3rapuiLIapra MOC PaBHILIA AMHAMHUK TaBcH KyiAnnarn uoaa OpKalH TAIKHK
3TMNAnM:
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o= 0”(2_7 —cos(wt)]:t o, -e-%, (6)

6y epna R - akTHB KapWIWIHK; L - peakTHB KapIHWIHK; Puaxc - MAKCHMAN OKHMM;
,¢m1 - KOJIAHK MarHHT OKHMH.

pad mozmens (6) aHanuTHk udona acocHaa ONMHraH AMHAMMK TaBcudmap
LIyHH KYPCATAMMKM, SHEPTHA TABMHHOTH TH3MMMAArH YTKHUHUM sapadHaa oKIama
TOKHHHI KeCKHH OPTHILIH MarHHT OKHM aMIUTHTY/IacH KHAMaTHHHHT MOC paBHLUAA
optuiuH Guman u3oxnaHamH. TamKMKOTNAp KYpcaTAMKH, AATYHKHKHE KY3raTHLU
yynramura Gupnamuu ToK 6epunrannan 0,03-0,04 conns BakT YTraY, TaKCHMIaHraH
MarHuT §3rapTHpHILI 3aHKMPHAArK MarHUT OKHM TYPFYH XOJNaTra SpHIUaaH.

Maun6anapun apanTus GOLIKApHIL AATYMKMHHHT MIUOHWIWIMIHHM Gaxonaiu
MaKCa/In/1a YHHHT XaTONHIJIapMHH TaAKUK KWK Ba 6axonaw rpad Mozeny niunab
yuKIiIaH (7-pacm).

n y2 ys ¥4 .
In R Kn Uy Ky: @y(0) Kyt ®ux) Kn Uw
x[l’hu[i] T JIa Tl K[O,.(x)],Ug:]

7-pacm. laTunK XaTOANK Man6aapHHI TAAKHK KHIHII Ba 6aX0aamiHuHr
rpad monenu

6y epna yi-ys - Tabcup 3TyBuM Katranuiiap; Kyi-Kys - xarranuknapsEd moc
paBHIIAA Y3rapTHpHIL 3aHXUpIapH GunaH GoFnaHuil KO3 pULUMeHTAapH.

Hatupknunr ypraksaapatHk Xartonuru: 1. [5;—U, ¥3raprupHil XaTONHIH,
apun §=0,2 (£0,2% - Gupnamyu HomuHan kuimMar), 2. Uy —@,, apun §:=0,1 Ba
3. @y — Uz, abHu 8;=0,1 6ynran MHKIOpNap acocH/a Kyiiniaruya aHMKIaHauK:

5, =y62 +82+8 =402 + 0,2 + 0 =024, )

Hnina6 yukunrad JaTqMKIap yqyH XaTONMKHHHE SHTPOMMA OFMIE KMIAMATH
Ky#naary ¢popMyna acocHa aHHKIaHaH:

4=85-K,=0,24*2,07 = 0,49, (10)

6y epaa Jy - xaTonuk orui KuiiMaTnapu Aurunamcy, K, - sutponns xoadduumnentu
(HOpMaJT TaKCHMJTAHMIU KOHYHM YuyH K> = 2,07).

Xucobnaunap Ba TAAKHKOTAAp HATHXACHIa, TOKHH Ky'WIaHKLITa ¥3rapTHPHIL
JaTYHKMHUHT HTPONUA XaTonuru 4=0,49, amanuii TankukoTIapaasca 4 = 0,5 ra
TEHIJIUTH aHUKJaHAH,

HuccepraunaHuur «TelcKOMMyHMKAUMA TH3HMJIApH rH6Gpna JHeprus
TABMHHOTH Man6anapunuur aganmue Gomkapysu 6aoxHHH Jolimxanam Ba
amManuéraa Kyanam» ne6 HomsakraH TYpTHHYM G6obH TenekoMMYHHMKauUHUs
TH3UMNIApK 3HEprHA MaHOamapuHu afganTHB OOMIKAPHIN HMHTALHOH MOZEINH,
aNropHTMH Ba AACTYpHil TABMMHOTHHHM HILNAG6 uMKmMil, Golkapys 610kH OpKalH
IoT TexHonruacH acocuma MacodanH MOHMTOPHHTHH amanra OLIMPHII
Macanasapura GaruuUIaHTaH.

Kaifra THK/IaHYBYaH 3HEprus TabMHUHOTH MaliGaylapHHK TeleKOMMYHHKalUUA
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TH3UMJTAPUHHHT MapKa3NalITHPUIIraH 1EKTP TaPMOFHIa HHTErpalHaIaliAa JNCKTP
SHEPrHUACHHM WUUTa6 4YHMKapuil, cakjialll, y3aTHII Ba HCTEBMON KHIHII
peKMMIaPUHH MYBOGUKIAWITHPHII XaMAa JIEKTp KaTTAIHK Ba napaMeTpiapHH
TaOKUK KWIMII MaKCalulla TeJIEKOMMYHHKAlUHUs TH3HMNapH FHOPHA 3Heprud
TabMHHOTH afaNTHB G0KAPYB HMMUTALIMOH MOJCIH HULIa6 YHKWIAH.

Hmurauuon mopesiamrHpus Proteus Professional 8.4 nactypuit MyxXuTHia
amanra owMpunau. Ymby Momenh acocuaa ManGanapHM amanTus GoOLIKapHII
NeMEHTNApH BA KypHIMANapH BHMpTyan Gnoknap Kypunnumua Hdomananmo,
KypH/IMalTapHHHT pean QyHKUHANApUHH LUMYJIALHA KWIHHAK XaM/a ynap ycTHia
TaZKHKOTIIAp JTKaswiau (8-pacm).

8-pacm. TeJleKOMMYHHKALMA TH3IHMAPH IMOPHI IHEPrHA TABMHIOTH
aganTuB GOMIKAPYBHHHHI HMMHTAUHOH MOJSTH ’

MMuTauMon Moaenia 3Heprusa ManGanapu cudaTH MapkaiawraH SHeprus
tabMuioTH (MDT), mamon anextp cradHuuach (ILIOT), Ky&wl 3nexTp CTaHUHACH
(KDT) Ba akkyMynaTop 6arapescu (AB) onunran. MOT Ba LLIST konBepTep OpKani
K2T Ba AB 3ca TyrpuaaH TYFpH penie G0LIKapyB KypHIMacHra yjaHraH. Arduino
MHKpPOKOHTpOJLIepH acochii Gowmkapys SMCMEHTH 6ynu6, O1-[4 naTunknapaaH
onuHa8TraH MaHOanap KaTTAJIMKIApH Xamla TeNEKOMMYHHKAUMA KypHIMacH
ucresMon Tanabum Tyrpucupars axGopomiapra TadHraH Xosiaa GolKapyB
Kypunmacu opkaid R1-R4 penenap Goiwkapunami. ByngaH Tamkapu HOutaé
YHKWIQUCaH OSHEPTHA MHKIOPHHHM ONAMHAaH Gawopatnail, SHEPrUAHH
pexanaluTHPHIL Ba MaHGanap XONaTHHH MOHHTOPHHI KWJIMII yYyH GSM moayns
OpKAITH TEMHILTH MABITYMOT/IAPHH MOHHTOPHHT CepBepura 106opunanmu.

TenleKOMMYHHKALHA Ky PHIMANapH HCTELMONH Tanabura acocaH, manbanapHu
MHKPOKOHTpOJIEP acocHaa aaanTy TT;“I}['T’i:;’ RB j" Y 5 'v' ;’.'Jl',_lllll""l' TIRIOL (9-
pacm). Dueprua manGanapuun Goy ABITIT Ol M AGLL




anropuTMHzal (olinanaHmMII TENeKOMMYHHKIMS TH3MMITApHH caMapastd, cHbaTiu
Ba Y3JIYKCH3 IJICKTP TABMHHOTH OunaH TabMHHJIAITA HMKOH 6epm|

9-pacm. IOknama Tokura GoraHK X002 aAaNTHB GOLIKAPYB AATOPHTMH

TenexoMMyHHKalMs TH3HMIAPH TMOpHI SHeprus TAabMHHOTHHH aJanTHB
ColKapyB aNrOpUTMH TENEKOMMYHHKAUMS KyPUIMANapura 7JHEPrusuy Yy3MyKcus

€TKA3MIIHM TabMHHJIA JKapaBHuuu Gowkapuiupaa Kyhuparu KyBBarT OanaHcu
TEeHINIaMacHra acoc/aHaau:

Pior(e)+ Psc 1)+ Pyac (€) + Py (6) + Pis(6) = P ) an

6y epaa Puor(t), Pror(t), Purst(t), Par(t), Pas(t) - MOT, KOC, LLIC, AT, A wuna6
YHKapuraH KyBsar kulimMatnapu; Pe(?) - lokiiaMa KyBBaTH KUIMaTH.

I'nbpua sHeprus TAabMHMHOTH MaHGarapuHM aganTHB GOIKApHII KapagHM
MHKPOKOHTpoJutepin GolukapyB 6710Kk¥ TOMOHMAAH, MOHHTOPHMHI CepBepura
y3aTwnraH, MasH6asap TOMOHMAAH HUUIa6 YMKapUIraH Ba MCTEBMOJI KHIIMHraH
9HepruA MUKIOPIIapH, aKKYMYAATOPNIaPHUHE 3apsaHULI XONaTH Ba Manbanapaax

doiinananum  aasomuiinury  TYrpucuaaru axGopormiap acocHja  amaira
OILIHpHIIAMY. :
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MOHUTOPHHI MabyMOT/IapHHK JIWFHII Ba yjlapra HLUIOB Gepuwr nuutab
YHKWITaH Ba aMANMETTa TAaBCHA ITHIITAH CXeMa acocH/Ia amanra owuphaany (10-
pacM). MOHHTOPHHT Y4yH Tanat sTuiagHraH MabTyMOT/ap MOHHTOPHHT CEpBEpH
MaRTyMOT/Iap Gasacuia TYmuiaHaau Ba MMKoHMSTra Kapa6 Ethernet &ku GSM
MOJTy/M EpAaMKIA XK3MaT KpcaTyBun nepcoHanra CMC-xa6ap, HHTEpHET OpKaiH
Be6 caxuda kypunHiunaarn dopMaTaapaa TaKaHM 3THIaaH.

MOHMTOpHHI TU3MMH 5SHEprius MaHGanapuMHHMHT XOJaTH TYFPUCHIArH
MaBIyMOT/Iap acocuia 3KCIUNyaTallioH HMKOHMATIApHH Gaxonail, TabMHpnall
3XTHEXHHH aHHKNIAUI, Y3MnHIIap ca6abuuy TONMMI Ba ynapHH Teskop 6aprapad
9THIL UMKOHHATHHHU TAKAHM 3Ta/H.

UiNo KONTPOAACPIT)

i .= -

T N :
v TEICKOMMYHHKANHS 0GLCKTH .

10-pacm. Bomkapys #xapaéiunn macodann MOHHTOPHHI TH3HMHHHHI
TY3WIHU cXeMacH

MOHHTOPHHI TH3UMHHHMHI KJJUIaHMIIH npoHIakTHK, TabmHpnail, Kaita
THKNall BA TYPUG KOJNHMIL BAKTHHH KamalTHPHIL XHCoOHra CHpaTIH TEXHHK XH3MaT
KYpcaTHll OpKANH  TENEKOMMYHHKAUHA TH3HMIADHHHHT  WIIOHWIMIHIHHY
OLUMpHIIra HMKOH Gepan.

Dueprus MaHOanapuHH ananTup OOWIKAPHII THIUMH JATYMKIapH Ba
aBTOMATIAITHpUIraH GollKapyB ONOKMHM KypHil, GOWKapyB anropHTMH Ba
MOHMTOPHHI KYPWIMAacHHH HWNa6 4YHKMII Ba KY/wIaWl TeNeKOMMYHHKAlUA
TH3MMJIAPHHH Y3TYKCH3 HILTAWKHY, GowKapys 610KMHUHT MaHGaiapura afanTHe
MocnauryBYaIMruHH, Kynai Gouwkapys unTepdeiicn 3ca GolWKapHIIHN aHUK Ba’®
IOKOPH TEWTHKAA aMaira OHPHUIHK TabMHHIIANU.
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XVIJIOCA

«TeseKOMMyHHKalMA TH3UMAAPH THOPH SHEPrHA TALMUHOTH ManGanapHuu
ananTHe 60IIKapyBH MOJICIIapH Ba BOCHTANIADH» MaB3yCHAaru ¢ancada 1oKTopH
(PhD) nuccepraumscy 6¥#uya onm6 Gopinran TaIKMKOTIAP HaTHXACHA Ky HHIarH
XyJjiocanap TakAUM THIAH:

1. Munab wvkunran Ba pHBOXNAHTHpWITaH THOPHA 3HEPrHA TABMHHOTH
MaHGanapuHy afanTHB GOLIKAPHIIHY KypPHII TAMOMMUIAPH, MOJIE/UTApH, aX6opoT
YmHOB BOCHTANapH Ba 3HEPrUA TABMUHOTHHH MOHMTODHMHT KHIHII MOXY/H
TeIeKOMMYHHKallHA  TU3UMIapuHH Gapkapop 3Heprus OwjaaH TapMHHIAW
HMKOHHHH GepraH.

2. TenekoMMyHHKaLMA TH3HMNAPH FHOPHI SHEPTHS TABMUHOTH MaHGaNapuHy
OOWIKAPHII JATYHFHHUHT TaKCMMJAHMAH MapaMeTpiM MOJENHHM  KY/nauw
Gowkapye ' CHrHanuMuW xXucobnaw auukiurunu  0,68-1,55 ¢ousra owmpuin
HMKOHHHH GepraH.

3.I'pad momenu acocupa yTraswiran TagKMKOT HATHXKACHAA Ce3rHp 3JIEMEHT
XaBO OpanHFUHUHI KuiiMaTHHu 0,002-0,003 M ra Ba YHUHr Ypamnap COHHHH
15-16 ra TeHrNmall YHKHMII CHTHATMHMHT MEbEPHH KMIMaTHHM TabMUHIALI
HMKOHHHH Geprau.

4. Munab ynkunran Golkapys AaT4uK MOAE/H KMPULI CHrHanura HucGaTa
0,03-0,04 conuMs BaKTAQH CYHr YMKMII CHTHAIMHMMT TYPFYH XOJATHHM
IAK/UIAHTHPHII UMKOHMHM Gepran (cTtanmapt Tanabu GyilMua TypryH XonaTHH
WaK/ulaHUW BakTH 0,1 coHMAnaH OLIMACAHIH Kepak).

Harunknuur yMymuii BuruHam xatonura 4=0,49 GOH3HH TAIKKI 3TAH.

5. ApanTue GomKapyB anropuTMM, CHrHan ¥3rapTUpYBYH naTuukiap Ba
MHKPOKOHTpOJUIEp/H Gollikapys 610KH acocHAard HMHUTaUKOH GOLKAPHLL MOETH
pean BaKT DeXHMMHIA MCTEBMONYM IOKJIaMa TOKMra GOFNIMK XoNnja 3Heprus
TabMHMHOT MaHbGanapuHy aganTHe GolukapyiL Kapad8HUHY TAAKHK 3THLI MMKOHHHU
6epran.

6. CurHan §3rapTHpHIL AaTYMKIIapH, KOHTpoNepan Gowkapys 6noku Ba loT
TEXHOJIOTHACH  &COCHJAa  TeNeKOMMYHMKalus  OOBEKTNapUHHHI  dHeprus
TabMHHOTMHH  MacodajaH MOHHTOPMHI KWIMII  MOAYNM  CTPYKTYpAacH,
ManTyMoTnap Gasacy Ba ynapHM TakauM STHIl GopMmaTH HULIa® “YWKWIraH Ba
OYHHHr HaTWXXacHAa TABMHMpJAIL SXTUEKMHH AHMKAAW, y3unuunap caGaGHHH
TOMNHIU Ba yNapHH Teskop Gaprapad 3THII UMKOHHATHIA SPHILIAJIraH.

7.Wwnab uyukunraH euummnapHu aManurra KOpuit 3THII HaTHXacuaa
Golikapys TH3UMHHMHI IOKOPM aHHKJINCHM, HEPTHA MCTEBMONNM MHMKIOPHHUHI
Ha30paTH Ba KYPHWIMAQIADHHHI Y3TTyKCH3 MUUIALIMHH TabBMHUMIAHUWIHK acocuia
KyTHna¥TraH HKTHCOANi camapagopnuk Hunura 56 MAH. CYMHH TalLKW 3TraH.
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HAYYHBIIT COBET DSc.28.12.2017.T.07.02 1O NPUCYXKIEHHIO
YYEHBIX CTENEHEH IIPH TAIIKEHTCKOM YHUBEPCUTETE
MHO®OPMAINMOHHBIX TEXHOJIOTHIA

TAIIKEHTCKH YHUBEPCUTET HHOOPMAIMOHHBIX
TEXHOJIOrHH

XYIKAMATOB XAJIHMIKOH 3PTAIUNEBAY

MOJEJIU H CPEACTBA ATANITHBHOI'O YIIPABJIEHHA
THBPUAHBIMH HCTOYHHUKAMH SHEPTOCHABXEHUA
TEJJEKOMMYHHKAIIHOHHBIX CUCTEM
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ABTOPE®EPAT JHCCEPTAIIHN JOKTOPA ®HJIOCOPHH (PhD)
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Tewma aucceprannn fokTopa Pprecodmn (PhD) no TEXHHUECKITM NAYKAM 3a)erHCTPHPOBANA

B Bricmeidi aTrecrannonnofi xomuccnn npa Ka6unere Munucrpos Pecoy6nuxa Yibekucran 3a
Ne B2018.4.PhD/T919,

) Hucceprauns spmaniena e TawkeHTCKOM yHHBEPCHTETE HIGOPMANHOHHEIX TeXHONOrHH.
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OdHnnaabHbIe ONNOHEHTHI A6ayxaromon AGxypamia
HOKTOP TeXHHYCCKHX HayK, mpodeccop

Hcaes Puxcn Heaxonxaesna
KalHAaT TeXHHUECKHX HayK, npoteccop

Beﬂ.yma f opranazanns: Tamxenrckuii mrCT HTYT HHKCHEPOB XKCTCIHOROPORHO ro
TpaucnopTa
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BBEJAEHHE (annotauss auccepTauny foxropa ¢punocodun (PhD))

AKTYaj bHOCTL M BOcTPeGOBANHOCTH TeMbl auccepTauuu. B mupe npu
obecnievenun  GecnepeGofinolt  paGoTel  CHCTEM  TENEKOMMYHHKAaUHM  H
MH(OPMaLMOHHBIX TeXHONOTHil yaensercs 6onbwoe BHHUMaHHe
COBEpLUCHCTBOBAHHIO  YCTPOJICTB  YMPaBIEHHA  PasfIMuHEIX  HCTO4UHHKOB
3HePrOCHaBXeHHs Ha OCHOBE COOTBETCTBYIOLUERO MPOrPaMMHOr0 obecreueHns H
CTPOroro anroputMa. B 3TOM HampaBjCHHH, B “aCTHOCTH IpH obecneyeHnH
3HeprocHaGxeHHs TeNeKOMMYHHKALMOHHBIX CHCTEM 0C000¢ BHUMAHHE y/leNAeTCA
paspa6oTke MH(OPMALUMOHHO-H3MEPHTENBHBIX CPEACTB M TCXHHYECKHX CPEICTB,
aNropuTMOB M NporpaMMHoro ofecneueHus, MOASNeEH afanTHBHOrO yNpaBieHH
HCTOYHHKAMH 3HeprocHabeHNs TeeKOMMYHHKALUMOHHBIX CHCTEM, CBA3AHHBIX C
MapaMeTpaMH  CTaGWIBHOCTH, YCTOMMHMBOCTH, JOCTOBEpHOCTH. B  aToM
HanpasieHud, B vactHoctn B CIA, Benukobpuranny, epmannu, [anuy,
Fomnanmuu, Sinonun, Kurae u Poccun yaensercs oco6oe BHHMaHHE Pa3BUTHIO
MCTOYHMKOB JHeprocHabxeHMd, TAKHX Kak CONHEYHbLIC, BETPAHBIE YCTaHOBKH,
aKKyMYJATOpHbIE GaTapen H Au3ensb (ra3oBbie) FEHEPaTOpOB.

B Mupe Bemercs pAm Hay4HBIX MCCNENOBAHWHA, HANpaBJIEHHBIX Ha
COBEpLICHCTBOBAHME MOAENeH, CPEACTB H CHCTEM YNpaBJeHHd, KOTOpELIC
o6ecnieunBalor GecnepeGoiiHOCTS IHEProCHAOKEHHA TENEKOMMYHHKAUMOHHBIX
CHCTEM C MOMOLLIO ruGPHAHBIX HCTOUHHKOB. B 3T0M obnactu ocoboe BHHUMaHHE
yaensercs paspaboTke TEXHHYECKHX pelleHUH, aIrOpUTMOB M NpPOrpaMMHOro
ofecrieyeHHs MHKPOKOHTpPOJUIEpOB, oGecneynBalolHX yNpas/ieHHe, MOHUTOPHHT,
MNaHWPOBAHHE TNPMMEHEHMS TI'HOPHAHBIX HCTOMHMKOB 3HeprocHabXkeHus B
cuctemax Smart Grid ¢ yuerom TpeGoBaHuii morpeGuTenei, npeoGpa3oBaHuA
CHTHAIOB JUIA YCTPOHCTB ynpaeieHus W Koutpond. IlpoGrema pa3paloTkH H
BHepeHHe ycTpolicTBa AHUCTAHLMOHHOrO MOHHMTOPHHIA TIpouecca YNpaBJICHHA
rUGPHAHBIMH MCTOYHKHKAMH 3HEprocHabXeHHs TeNeKOMMYHHKAUHOHHBIX CHCTEM
Ha ocHoBe TexHonoruu [oT, cuuTaeTca OAHONA H3 BUKHBIX 3a11a4 B MUpE.

B Haweit Pecny6nuke OCYLIECTBAAIOTCA IIMPOKOMACIITaGHBIE MEpbl,
HanpaB/ieHHBIE Ha AanbHeifliee COBEPLIEHCTBOBAHHE Cepbl TeNEKOMMYHHKaLW 1
MH(OPMALIMOHHEIX TEXHONOTHH, pa3paboTKy CHCTEM YMpaB/ieHHA rHOGPUAHBIMH
MCTOYHHKaMH GecrepepslBHONO SHEProcHAaGKEHUA —TENECKOMMYHHKAUHOHHBIX
cucreM. B Crpaternn geficteuit no aansHefieMy paseuTHio Pecny6nuku
VY36ekucran B 2017-2021 rogax orMeyeHBI pijl 3a1a4, B TOM YHCNE «... BHEAPEHHE
HH}OpMaLMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHi B 3KOHOMHKY, ... COLHAILHYIO
cdepy, CHCTEMBI yNpaBieHHS, ... COKpallleHHe S3HEProeMKOCTH H peCypCOCMKOCTH
3KOHOMHMKHM, IUHPOKOE BHEApeHHe B TpPOM3BOACTBO 3HeprocGeperaromux
TexHonoruit»!, Co3naHMe MMHTALMOHHON MOIENM Mpolecca YNpaBieHHs
rHOPHAHBIMU HCTOYHHUKAMH SHEProcHa0KEeHHA TeNIEKOMMYHHKAUHOHHBIX CHCTEM,
pa3paGoTka HH(OPMALMOHHO-H3MEPHTENIHBIX CPEACTB mnpeobpasoBaHus H
OpMHPYIOLIUX CHIHANEI YTIPABNEHHs, 06ecneynBaloLue IPUHATHE PELEHHH npH

'yxas Mpesuaenta Pecny6mnar YsGexucran ot 7 despann 2017 r. Ne YTI-4947 «O Crpareru aclicranii no
nansuetinemy passumiio Pecry6ankn Vibexucrann
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OCYILICCTBACHHH TMpOIlecca ANaNTHBHOTO YINPABACHHA, CUWTAlOTCA - OJ(HOH U3
BaXXHBIX 3a/1ay.

Hauunas pa6ora cayXuT npakTHYECKMM NPUMEPOM BBLIMOJNHEHHMA 3ajiaY,
npenycMotpenneix Ykazom IMpesnsenta Pecrry6nukn Va6exucran ot 7 ¢espans
2017 r. Ne VI1-4947 «O Crpareruu AciicTBuii no nanehefilieMy pa3sBHTHIO
Pecnybnuxu  V3Gekucram», [Tocranosnennamm - Ilpesumenta  PecryGauku
Y36ekucran ot 5 mMaq 2015 r. Ne IT1-2343 «O IMporpamMme Mep NO COKpaLUEHHIO
IHEPTOEMKOCTH, BHCAPEHHIO 3HeprocGeperalomiux TeXHONOrHii - B OTpachax
3KOHOMHKH M COLHAIBHOM cpepe Ha 2015 - 2019 roaewy, ot 26 Mas 2017 r. Ne ITIT-
3012 «O IlporpammMc Mep no aanbHejilieMy pa3BHTHIO BO306HOBJIAEMOI
SHEPreTHKH, MOBBILICHHIO 3Hepro3g¢eKTHBHOCTH B OTpacNAX ISKOHOMHKM H
coumansHo# chepe na 2017 - 2021 romgbl», a TaKke HOPMATHBHO-TPABOBBIX
JIOKYMEHTOB, KacaloIuXcs JaHHOM cephl. .

~ CooTBeTcTBHE HCCJIEX0BAHKMSA NPHOPHTETHLIM HANPABJICHHAM Pa3BUTHA
HayKH H Texnonoruit pecry6anin. MccnenoBanue BEIIONHEHO B COOTBETCTBHH C
NPHOPHTETHBLIMM HaNpaBNeHUAMM Da3BMUTHA HaykM M TexHomoruu Pecry6nuku
Y36ekucran Il. «<DHepretuka, 3Hepro- U pecypcocbepexenua» u IV. «Passutue
uHdopMaTH3aUMH H HHDOPMALIMOHHO-KOMMYHHKALMOHHEIX TEXHONOTHI».

- Crenens m3yyeHnoctH mpo6aemsi. Ha ocHoBe NpuHuUMIIOB OpraHH3auuu
fpOLECCOB  yNpaBNeHUs TrUGPUAHBIMM  MCTOYHMKAMM  3HEprocHabXcHuA
TENEKOMMYHHUKAUHOHHBIX ~CHCTEM H  CHTHANBHBIX  aT4MKOB  (CPeACTBO
npeoGpa3oBaHHa CUrHAOB (INEKTPUYECKHUII CHFHA) JUIA nepeaauyn u3mepaeMoii
uznyeckoit Benwmuu (anekTpruecKuil TOK, HaNpsKEHHE U T.A4.), UX 06paboTKU 1
pemcrpauuu) ¢ " pasnuyHOil (pu3uyecKoif NpUpoNOl NpPOBOAATCA HAy4YHbIC
HCCIEIOBAHMA 110 M3YyYEHHIO NIPOLECCOB npHEMa, 06paboTKH U nepeaayuy CHFHAIOB
B BMAC HanpamieHus, ofecneunpaiouue pelueHue npoGaeM 6ecnpepuanoro u
HAJIeXKHOTO 3Heprocua6;i<enux.

*  TeMe naHHoro uccnenoBanus Gbu1H MOCBALICHBI HAYYHbIE paGoThbl H3BECTHLIX
3apybexHbIX yueHbIX, Takix kak H.Schaumburg, E.Ritchie, R.Hanitch, I.Rampias,
B.C.Corckos, K.M.Ilonusauos, J1.®.Kynuxosckhi, JI.LA.OcTpoBCcKHid,
B.I1.Munossopos, E.JI.Ocamuuii, M.®.3apunos, A.A.[lpeoGpaxeHckuii,
M.M.Benos, H.E.Konioxos, E.C.JIesmiuna, I1.B.HoBuuxuii, M.A.Ypakcees 1 ap.
KpoMe Toro, uaydeHuio MccnefyeMoit npo6neMbl NMOCBAINEHBI Hay4HbBIC TPYAb!
OTEYECTBEHHBIX ~yueHbIX, Takux kak H.P.IOcyn6ekos, X.3.HMram6epaues,
P.K.A3umos, LLI.M.I'ynamos, A.A.A6aykaiomos, 10.[.1llunyaun, A.A.Xanuxos,
C.®.Amupos, A.M.ITnaxtues, P.U.Ucacs, U.X.Cuanikos, 5.MaxxkaMxOHOB H Ap.

~ PésynbTaThl NpOBENEHHOro aHaN3a MOKA3al, YTO BOMPOCH MPUMEHCHHA

KOMILTEKCA COBPEMEHHBIX TEXHONOTMH U TEXHUKH TPH aJaNTHBHOM YNpasieHHH
rUOPHAHBLIMH HCTOYHHUKAMH SHEProCHabKEeHHA TENEKOMMYHNKALMOHHBIX CHCTEM,
MOJICIUPOBAHHA M ANFOPHTMH3AUHH NPOLIECCOB ($opMHpOBaHHA CHFHANOB,
Heo6XOHMBIX s ynpalmemm W MOHMTOpMHIA, CTPYKTYpPHOTO H
NapaMeTpUYECKOTO NpOEKTHPOBAHUA JATYHKOB OMNpefieleHds BO3MOXHOCTEH
MCTOUHMKOB SHEPTHHM, a TakKe pa3paboTKa M BHeApeHHE B MPAKTHKY HX HOBBIX
BHJIOB €Ill€ HEJIOCTATOYHO U3Y4eHBI.

ot
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Cesi3b . ANCCEPTANMONHOTO | NCCICAOBAHHA ¢  NJaHAMK  HAy'1HO-
HCCIeN0BATEABCKHX paboT BbICIIEro oﬁpasonarenbnoro yupeskaeHusi, riae
BbINOJIHEHA Jucceprauns. JluccepTauHoHHOE MCCIEAOBaHHC BLINOMNCHO B
TalukeHTCKOM YHHBEpCHTETE HHAOPOMALIHOHHBIX TEXHONOMHHN B paMKaxX MPOCKTOR
Ne.574049-EPP-1-2016-1-IT-EPPKA2 - CBHE - JP «Modemization of the
Curricula in sphere of smart building engineering — Green Building (GREB)» (2016-
2019), Ne.VN 81182259 «Pilot project of Uzbekistan: Climate Change mitigation in
rural areas of Uzbckistan - demonstration project at private farm Furqat of Pakhtakor
district in thc Mirzachul steppe» (2014-2017), Ne.MUT/I-17-015 «Hccnenopanuc
YCTOHUMBOCTH (YHKUMOHMPOBAHHA CPCACTB M cereil  TeJeKoMMYHHKaIMH
Pecry6nuku Yabexucran» (2009-2011) u Ne.5B-A3-027 «Pa3paboTka H BHCAPCHHC
CHCTCMbI YNPABJICHHA JNCKTPOCHAGXKEHHCM HCProHC3aBHCHMBIX 3/IAITHID (2017-
2018).

Ilensio . mccaegoBamin  sBnserca paspaGorka mopeNneil  alanTHBIOrO
yrpasnenus CHOPHAHLIMM  HCTOMHHKAMH  JHCProcHaGXCHHUA  TCJICKOMMYHH-
KALMOHHBIX CHCTCM U COBEPLICHCTBOBAHHE AITOPHTMA yNpaB/CHUA.

3agaun ucciaeaoBanms:

UCCIIENOBAHUC MCTOUHHKOB 3JHEProcHabkeHHA TEJICKOMMYIIMKAIHOHHLIX
CHCTEM, A TAKXKC MCTOAOB H CPE/CTB UX yNpaBNeHHMA,

MOJICJIApOBalIMe, INPOEKTUpOBAHHWE M pa3paboTka CpeAcTB yNpasJiCHHA
ruGpHaHoii CHCTEMOIA S1ieprocHabKeHUA TENEKOMMYHHKALMOHHBIX CHCTCM;

MCCIIEIOBAHHC M OLICHKA XaPAKTEPUCTHK AATHHKOB U HX PHINKO-TCXHHUCCKHX
a¢ipekToB npcobpazosaius, NPUMEHACMLIX B CHCTeMaX YNpaBJCHH; »

pa3paboTka MMHTALMOHHON °MOJAENH, aNropyrMa H  MNpOrpaMMHOro
obecncuchus ananTHBHOI'O ynpasicHHA I'HSPHIIHHMH HCTOYHHKaAMH
3neprocHabxelus ¢ yueToM Toka liarpy3Kkn notpe6uress;

paspaoTKa M BHCAPEHHC TCXHOJIOTMM [MCTaHUMOHHOr0 MOHMTOPHIIra
ynpasjieBHs ruGpHAHBIMU HCTOUYHHKAMH . 3”cprocHabxenna
TCAEKOMMYHHKAIMOHHBIX CHCTEM 112 OCHOBE TexHosoruu [oT.

O6bexTom HCCACAOBAHHS  ABJAETCA ruGpuansic HUCTOUHHKH
SHeprocHabkeHus, ananTHpOBAaHHbIE K Tenexommynnkaunoxmbm cucTeMaM, a
Taxoke yCTpoHCTBA M JaTYHKM HX YNPaBICHHA. -

IIpeAMETOM MCCIEA0BAHMA ABJIACTCA NPOLECCH tbopmnponanm CHrHAJIOB,
obpaboTku H ynpasjicHHA HCTOUHHKAMH sHeproctuabxenus
TeNeKOMMYHHUKAUMONbIX CHCTEM.

Metoas! HccacaoBauMf. B HMccnenoBaHMHM  MPUMENASIMCh  MCTOABI
BBIYMC/IEHUA pacnpeleieHHBIX BCJIMUMH M MapaMeTpoB 3JCKTPHYECKHX H
MarHMTHBIX LiCTeH, Teopuit norpewHocteii, rpaos, nepeaauu U npeodbpasosaius
cHruanoB, uu(posoii 06paGoTKH CHrHANMOB AATYMKOB M  HMMUTAlUHOHNOTO
MOJIC/IMPOBAHHA.

Hayunast HOBH3HA MCCJCA0BAHHS 3aKIOYAETCS B CIICAYIOIICM:

paspaGoTatbl CTPYKTYpa, MOAEJb M a/IFOPUTM HCCEL0BalINA AATHHKA IPHCMA
1 GOpMUPOBaIINA CUTHANOB ANANTUBHOTO YNPABACHHS;

paspaGoTaHa MMUTAUMOHHAA MOMe/b MpoLECCa AAANTHRHOIO ynpanncuml
ru6pHAHBIME MCTOUHHKAMH SHEProciiabxenus TCIeKOMMYHHKALHOIHBIX CHCTCM;
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pa3paGoTaHbl  aNrOPHTM  aJANTHBHOTO  YNPABEHMS - THOPHIHBIMH
MCTOYHHKAMH 3HEPTOCHAGXEHHA C y4eTOM 3MIeKTpHUECKOH Harpy3ku notpebuTens;

paspabotan  MOMyJb  AMCTAaHLIMOHHONO  MOHMTODHMHIA  ANANTHBHOIO
ynpaBicHUA TUOPHAHEIMH HMCTOUHMKAMM SHEProCHaGKeHMs TENeKOMMYHH-
KalMOHHBIX CHCTEM Ha OCHOBE TexHonoruu loT.

TIpaKTHyecKHe pe3syIbTaThl HCC/IEA0BAHNSA 3AK/TIOYAIOTCA B CIEAYIOLIEM:

paspaGoTan naTuMk npeoGpa3’oBaHMs NEPBUYHOrO TOKA B CHIHAl B BHAE
BTOPHUYHOr0 HaNpsHKCHHA C HOPMUPOBAHHBIM 3HA4YEHHEM, COTJIACHO TpeGOBaHHAM
AJIanTHBHOTO  yNpaBfieHUA  rUOpPHIOHBIMH  HCTOYHHKaMM  YCTOHYHBOro
3HeprocHabKeHHA TeNeKOMMYHHKALMOHHBIX CHCTEM.

paspaGotano mporpamMmHoe ofecrievyeHHe aNaNTHBHOTO  YNPABJCHHS
rH6pHAHEIMA  MCTOYHHKAMH  yCTOHYMBOTrO 3HeprocHa6x<eHus, oTBevarollee
Tpe6OBaHNAM TENICKOMMYHHKALMOHHBIX CHCTEM;

pa3paboTaHbl  CTPYKTypa MOAYAA  AMCTAHUMOHHOrO  MOHMTOPHMHIa
SHEProcHaGKCHHA TENIEKOMMYHHMKALMOHHBIX OOBEKTOB Ha OCHOBE HATYHKOB
npeobpasoBanus CHrHana, MUKPOKOHTpOJUTepHOro Gnoka ynpasnenus M IoT, a
TaloKe CTPYKTYpa 6a3bl ARHHBIX M (OPMAT MX NpeacTaBeHus.

JloCTOBEpPHOCTL NOJY4CHHBIX Pe3yNLTATOB MCCIeA0BaHNS 060OCHOBaHa
CPaBHUTE/ILHBLIM COMOCTAB/ICHHEM MOYYEHHBIX Pe3yNbTaTOB HCCIIEHOBAHMA Ha
OCHOBC  OOLUEMPHHATHLIX KPHTEPHEB, TNPHHUMNOB IOCTPOCHHA, Mozeed
HCCIICAOBAHUA CTATHYECKMX W JOHHAMHYECKHX CBOHCTB JaTYMKa CHCTEMbI
aJ[aNTHBHOTO YNpPaB/ieHHs HCTOYHKKOB SHEPTroCHAbKeHUA.

Hayunas u npakTHYecKast 3HAYHMOCTD Pe3y/ILTATOB HCCIEA0BAHMSI,

Hayunas 31auuMocTh pesysnsTaToB HccneaoBaHHs 06ocHoBaHa pa3paboTKoi
MOJeNIH M IrOpHTMa YNpaBieHHA YCTOKYMBBLIMM FUGPHIHBIMH HCTOYHMKAMH
3HEProCHAGKEHHUA TENCKOMMYHHKALMOHHBIX CHCTEM, MOJCNCH H ANropHUTMOB
HCCIICAOBaHHUA AATYHKOB Npeobpa3zoBalua 3Ha4EHHI NePBHYHOrO TOKA B BBIXOAHO#
CHrHan B BUAE BTODHYHOrO HAaNpAXKEHWA, HOPMUPOBAHHOCTHIO, JIMHEHHOCTBIO H
BbICOKO# TOYHOCTBIO CHIHANA afANTHBHOTO YIIpaB/ieHHs.

IlpakTuyeckad 3HAYMMOCTL pe3yNBTATOB MCCNEHOBaHHMA 0GOCHOBaHA
TOBBIIICHHCM YCTOHYHUBOCTH SHEProcHaGKEHHs TeeKOMMYHUKALMOHHBIX CHCTEM
IIyTeM aIanTHBHOrO YNpaBleHHs, 3JKOHOMHEH 3JHEpPreTHYeCKHX pecypcos,
obecricyeHHeM ~ HODMHMDOBAHHOrO  BBIXOZAHOTO  CHrHana,  pa3paGoTKOH,
[IpaKTHYECKUM BHeApeHHeM 6JIOKa ajanTHBHOTO YNpaBieHHA H pacllMpeHHEM
(yHKUMOHALHBIX BO3MOXHOCTEH AATUMKA OLEHKH BOIMOXHOCTEH HCTOYHHKOB.

Bieapeiine pesyanTaToB MccienoBanns. Ha ocHoBe Moaenu H CpencTs
a[IaNTHBHOIO  yNpasjeHns TrHOPHAHBIMM  HCTOYHMKaMH 9SHeprocHabxeHHus
TCJICKOMMY HUKaLMOHHBIX CHCTEM:

paspaboTannbie CTPYKTypa, Moae/lb M IropuTM MCC/IEJOBAaHHA JaTHHKA
npuemMa M GOPMHpPOBAHHA CHCHAIOB ANANTHBHOTO YNpABJICHUA BHEUPEHEI B
NOABCIOMCTBCHHBIC NPEANPHATHA MHIHCTCPCTBA NO Pa3BUTHIO HHOPMALIMOHHBIX
TEXHONOTHI ¥ KOMMYHHMKaumii, B uactHoct B I'VII «LleHTp panMocBA3M,
PalMOBCIIAHMA W TeNEeBMACHME» (cnpaBka MulKucTepcTBa 10 Pa3BHTHIO
MH(OPMALMOHHEIX TEXHONOrHH M KOMMyHukaumit ot 12 nekabpa 2018 r. Ne33-
8/9328). Pe3yneTaThl Hay4HOr0 HCCIIEHOBAHMUS TIO3BOMIIIH YBEMYHTE CPOK paboThl
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aKKyMyJATOpHBIX OaTapeit B TENEKOMMYHHKAI[HOHHBIX CHCTeMaX, HaJICKHOCTR
YCTPOHCTBA, NPUMEHAEMOr'0 B YIIPaBJICHHH HCTOYHHKAMH, Ha 2-4%;
paspaboTaHHble HMHTALMOHHAA MOAEL Mpollecca afaNTHBHOrO yNpaBiciHa
THOPHAHBLIMH HCTOYHMKAMH dHeProcHatke N TelekoMMYHHKAITMOHHEIX CHCTCM 1
AIFOPHTM aJaNTHBHOTO YNpaBJicHUA THGPUINEIX HCTOYHHKOB JHeprocabokenns,
CBA3aHHBI C TOKOM HAarpy3kd TeJlCKOMMYHHMKALHOHHBIX CHCTCM BHCIDCHLL B
TO/IBE/IOMCTBCHHbIC NPEANPUATHA MUHHCTEPCTBA MO PA3BHTHIO HH(OPMALHOHIIBIX
TCXHOJNOTHUIl U KOMMYHHKaLUH, B 4acTHOCTH B Suru6azapckuii paﬁom!blﬁ y3en
TejiekoMMyHHKauuit TaukeHTckoro Quanana, I'ymucTaHCKuii pafionnsiii y3en
TeNlekoMMyHHKauuii Chipaapbunckoro duiuana AK «Y3bekrenckom» (cnpaBka
MUHHCTEPCTBA 110 Pa3sBHTHIO HH(OPMALIMOHHEIX TEXHONOHit H KOMMYHHKalMH OT
12 nekabps 2018 r. Ne33-8/9328). PesynsTaThl Hay4HOro HCCNIEA0BaHHA NO3BOJIMIIH
obecneuuTs YCTOHYHBOCTb IHEProcHaBNEeHHA TeNeKOMMYHHKAUHOHHBIX CHCTCM,
KOHTPOJb 06beMOB 3HepronoTpebneHs, NoBbICHTL TOYHOCTh YNPaBICHHA Ha 0,5%,

CIKOHOMHTSH dHepronorpebnenre Ha 3-4%;
paspaboraHHbtii  MOAYNb JAMCTAHUMOHHONO MOHHTOpHHra rubpHAHBbIX

MCTOYHHKOB JHEProCHaOXKEHHA TeNeKOMMYHUKAUMOHHBIX CHCTEM Ha OCHOBC
TexHonaruu [oT BHeapen B NONBEAOMCTBEHHbIE NPEANPUATHS MHHHCTEPCTBA 11O
Pa3BUTHIO HMH(OPMALMOHHBIX TEXHOJNOTHA M KOMMYHMKauui, B “acTHOCTH B
Sluru6asapckuii palioHHBIA y3eNn TeJcKOMMYHHKauuii TallKeHTCKOro ¢dunuana,
Tynucranckuii paiionnsiit y3en TenekoMMmyHHkauuii ChIpapbHHCKOro ¢unuana
AK «Y36ekrenekom» (cnpaBka MHHUCTEPCTBA MO Pa3BHTHIO KHPOPMALIMOHIIBIX
TEXHONOruil ¥ KoMMyHuKauuit ot 12 nexa6psa 2018 r. Ne33-8/9328). PesynbTarsl
HAyYHOTO MCCJICAOBAHMA MO3BONMIM OCYLICCTBHTh NPEABAPHTENBHYI0 OLCHKY
noka3saresiell HepruM, MOBBICHTE 3(PPEKTHBHOCTE sneprocHabxenus Ha 3-4%
nyTem paspaGoTku CTpyKTypbl, 6asel faiibix M QopmaTa AaHHBIX CHCTCMBI
MOHHTOPHHra.

Anpo6auus  pe3yNbTaTOB HMccaeaoBanus. PesynbTaThl  HACTOALLCTO
MCCe0BaHUA anpoOMpoBaHsl M 0OCYXaeHsl Ha 14  MexIyHapoAHBbIX, 4
PecryGnuKaHCKMX —Hay4HO-NPAKTHHECKMX KOH(EpeHLMAX M Ha  HayHHbIX
ceMHHapax.

Ny6aukauns pe3yabTaToB Hccaegosanus. [lo Teme HCCrefoBaHHA
onmy6nukoBanbl 32 Hay4Hbix paGor, M3 Hux 10 craTeii B JKypHanax,
pekoMeH0BaHHBIX  Beicwiei aTTecTallMOHHOA  KoMuccHeil  PecmyGimkn
V36ekucTan, B ToM unche, 3 B 3apy6exHbix, 7 B pecnmy6nuKkaHCKHX XypHanax,
nonyuenst 4 cauierenscTBa 06 o¢UUMANBHOM perucTpauMM Nporpamm i
NMEKTPOHHO-BIYHCIUTENBHBIX MAILIHH.

CTpyxTypa u of6bem Aucceprauuu. JlucceprausonHas paGoTa COCTOMT U3
BBEJICHMA, YeTLIpEX I/1aB, 3aK/MIOYeHHd, CMHCKA NUTepaTypbl H NpUIOKEHHH,
conepxut 49 pucynkos n 3 TaGnuupl. O6beM mucceprauM COCTOMT H3 117

CTpaHHuL.
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" OCHOBHOE COlIEP)KAHHE l[l/lCCEPTAIlHH '

Bo BBeeHHH oGocHonaHa amyanmoc‘rb M BOCTPeGOBaHHOCTb TEMBI
JuccepTauuy, chopMySIMPOBaHEL LIk M 3a/la4, BBIABACHBI OOBEKT M IpeaMer
HCCNENOBAaHUA, OMNpENENeHO COOTBETCTBHE MHCCNENOBaHHA IPHOPHTETHBIM
HampaBfieHUAM pasBHTHA Haykd M TexHosoru# Pecrmy6nuku Va6exucran,
H3NOXKEHEl HayyHas HOBH3HA H NPaKTHYECKHE pe3ynbTaThl HCCNeIOBaHHA,
o60CHOBaHa JOCTOBEPHOCTE MOMYUEHHbIX Pe3yNbTaTOB, PaCKPHITEl TEOPETHYECKAA
H IpaKTHYecKasd 3HAYHMOCTD TMOJNYHEHHBIX pe3yJIbTaToB, MPHBEAEHO BHEAPEHHE B
MPaKTHKY pe3yJIbTATOB HCCIEAOBAHUA, CBEAEHHA 110 Omy0IHKOBaHHEIM paboTaM H
CTPYKTYpe AHCCEPTALHH.

B nepsoit riaBa AHccepTAUHH, KAHAIN3 HCTOYHHKOB 3HeprocHabxeHus
TE/IeKOMMYHHKALHOHHBIX CHCTEM, HaTYHKOB M CPeACTB HX YNPaBJICHHN»
NpoaHAIM3HPOBAHEl  BONPOCH!  DHEProcHaGeHMs  TeeKOMMYHHKALHOHHBIX
cHCTeM, 0co6EHHOCTH THOPHAHBIX HCTOMHHKOB SHEPTHH H HX YNpaBIeHHA, a Takoke
BO3MOXHOCTH COBPEMEHHBIX JAaTYHKOB M CPEACTB, NMPUMEHAEMBIX B alalTHBHOM
YNpaBJICHHH. )

B Hacrodmee BpeMA MNpH YCTONYHMBOM M Ka4deCTBEHHOM obecneueHuH
TCNEKOMMYHHKALHOHHOTO OGOpYNOBaHHA 3Hepruefl NpHUMEHSIOTCA “YMHBIE”
3HepreTHyeckue cueremel Smart Grid. 3to, B cBOIO ouepesb, NO3BOJIAET PELUHTD
MHorye mnpobneMbl, B YaCTHOCTH KOHTPONb HH(OPMALMOHHOH CHCTEMBI,
SHCPrUYCCKHX PacXo/ioB, 06eceYnTs BCe BO3PACTAIOLLYIO NOTPeGHOCTD B SHEPTHH,
Haaexuocte U 6esonacHocTs. Ilpy 3TOM Tpebyerca HenpephiBHBIA NpHEM H
nepeaaya CHTHAIOB O BLIXOAHOM HaNpMXKEHHHM HCTOYHMKA, BENIMYMH TOKa,
NPOXONAILUX Yepe3 AAaTUHK B 60K KOHTpOANepHOro ynpasseHud. B pesynerare
COIOCTABJICHHA HENPEPHIBHBIX CHIHAIOB O MPOM3BEJCHHON HCTOYHMKAMH H
norpebnaemoit TEIEKOMMYHHKaLHOHHBIMHU yc'tpoﬁmamu 3Heprui
OCYILECTBIIACTCS NPOLECC afallTHBHOIO YNpaBieHHsA MO/b30BaHUA HCTOMHHKAMM.
KoMMyTauusa HCTOYHMKA 3HEPrHM OCYLUECTBIACTCA HA OCHOBE KpHTEPHEB
HaJICKHOCTH, ONEPaTHBHOCTH, YSTKOCTH H HENpPEepLIBHOCTH B paboTe.

O6ocHoBan BHIGOP AaT4HKa CHTHAIOB, COOTBETCTBYIOLIErO 3Ha4YCHHAM TOKa,
NpoBeeH aHalH3 60KOB KOHTPOJUIEPHOrO YNpaBieHMs, MCCIENOBaH Mpolece
ytfipasjieHus, paspaoraH anropurT™, a TakKe OCYLIECTBJICH AMCTaHLMOHHBIHA
MOMHTOPHHI TPOLECCa ANANTHBHOrO YNpaBieHHA THOPHAHBIMH HCTOYHHUKAMH
aHeprocHabkeHna Ha ocHoe IoT TexHonorun.

HAns BeiGopa 3¢ heKTHBHEIX TUNOB OATYUKOB NOAPOSHO H3y4eHbl MPHHLMNLI
pa6oThl AaT4MKOB MepBHMHOrO Toka. Ha 3Toit ocHOBe Aoka3aHa HeoGXoAMMOCTb
pa3paGoTKH anropuTMa W MOJEIH YCTPOHCTBA, MCXOAS M3 NPOM3BOACTBEHHBIX H
110JIb30BATENLCKUX TpeboBaHmuit ana obecneueHus 3¢QeKTHBHOro YMpaBjeHHA
ruGpUAHEIX HCTOYHHKOB SHEProCHaGKEHHA TENIEKOMMYHHKALHOHHBIX CHCTEM.

Hna a/lanTHBHOrO ynpasieHus obecneueHo B3auMOJieHCTBHE
MHKPOKOHTPOJUIEPHOro  6jioka C  THOPUAHBIMH ~ MCTOYHHKAaMH  SHEPIrHH,
obocHoBanHbii  BEIGOp gmaTuMka M QH3MKO-TexHHYeckuX  3(dexTos,
obecneunBatonux npeobpazopanue 3HaueHU TOKAa B BBIXOAHOH CHrHan B BHIE
HalpsikeHus, paspaborana cTpyxTypa npeoGpasopareiis CUrHana.
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Bo BTopoit rrase «Moaesi JaTHHKOB CHCTEM AAANTHBHOrO YIPABIICHHA
THOPHAHBIMH HCTOYHHKAMH 3HeprocHaGkeHNs» pacCMaTPHBAIOTCA MPHHIMIBI
MNOCTPOEHUA JaTYHMKOB, MPUMEHAEMBIX B aNaNTHBHOM YMNpaBleHHH, MOJCIIH
JAaTYHKOB npeoﬁpaaonanml CHTHaIa H AIrOPHTMbI HCCJIENOBaHH1, (t)P[3HKO-
TexHuueckue d¢dexTe, ¢GopMHpYIOIIHE CHFHAMBL, a TaKKe HX MOACIH
HCCIIeI0BaHHs.

PesyneTaThl McciemoBaHMA MOKa3ald, YTO JATYHKH C PacrnpeleeHHLIMH
MarHUTHLIMH MapaMeTpaMM [pH afanNTHBHOM YMpABICHHH THOPHAHBIMH
HCTOYHUKAMH 3JHEProCHa0XKEeHHA TeleKOMMYHHKALMOHHBIX CHCTEM MONHOCTBHIO
COOTBETCTBYIOT Tpe6OBaHMAM NO KPUTEPHIO YyBCTBHUTENBHOCTH, ONEPATHBHOCTH,
HaZIe)KHOCTH M TovHOCTH. [Tponecc MccmenoBaHus Npeobpa3oBaHHA MarHHTHOrO
NoTOKa B MarHHTOMpPOBOAE C pacnpefie/IeHHbIMH MapaMeTpaMH NpE/ICTaBlIeH C
nomotiibio rpadosoii Monenu (puc.1).

Ut ®ut U Ouz Uz @uy Uns Uszn
[ % r. P
Rutt Ruz Ras
Gri ¥ 0@ G ¥ Op Gu ¢ Op Gur {0,
Ry Runz Rozr
Upro (-7 Upn Durz Up2 Dunn Upn Unzn

Pue. 1. 'pacdosast Moaenn npontecca npeo6pa3oBalus CHrHaAa B CTPYKTYpeE
MATHHTONPOBOAA ¢ pacnpeae/JeHHLIMH MapaMeTpaMu

Ha ocHose rpada uccnemoBaust @uy, Ppit, P21, Pxo, Pgi- MarHHTHEIE
MOTOKH, MPOXOAALIME MEXTY MATHUTHEIM CTEPXKHEM H BO3NYIIHbIM 3a30poM, Upro-
Uptn-Un20-Upae MarauTonBiwxywne cuitbl, Gui-Gus~ MarHHTHBIE NPOBOAMMOCTH
BO3MIYLIHOTO 3a30pa, Ryuss,~Ry21 - MArHUTHBIE CONPOTHB/IEHUA BEPXHEro ¥ HIKHEIO
yacreii cTepakHeit MarHHTONpPoBOAA.

JlaHnas Mozesb 3NIeKTpOMarHUTHOro npeo6pa3oBaHKa NO3BOJIACT ONPCACIHTD
3HaueHMA MAaCHHTOABHXYWMX CHJ JUIS COOTBETCTBYIOIMIMX Touek rpadosoi
MOZEH, NPeACTaBNAIoAd CIEAYIONE AHANHTHYCCKHE BBIPDAXKCHHA:

Umo —U,.u - U,m -u

MU ,yGp = 0;

R;lll Rmz
.................... . 3
U;:M_Upli _U;lls—uplo ~U |SG s___o_ ( )
Ril“ Rﬂl! # *
U,s=U
uISR ats_ _ U‘,MG,,S =0
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Tlpu 3TOM MarHMTHBIE NOTOKH B KaxIOK H3 y4acTKoB npeoOpa3oBaHud
onpeeNsioTcs Ha OCHOBE CNIEAYIoILEro 06061IeHHOr0O BhIpaXeHHs:

v,-U,,
®,, =, @

'l

B pesynsTare aHaTMTHHYECKHX MCCIIEA0BaHHIT Ha OCHOBe BripaxkeHu# (1) 1 (2)
onpejesieHa B3aMMOCBA3b MaTHUTOABHXCY e CHIIBI JaTYHKA C pacrpeeleHHbIMH
napamerpamMu U=f(n) H MarHUTHOro moToka P,=f(n) ¢ KONUYECTBOM YYaCTKOB
pasbuenus rpadoroii Mogenu (puc. 2).

F.Ao o B8 B
1748
Cal
1738 |-
13 .
1725
112
18 | -
”s : [TA]
o ' ] 3 4 s 6 o= ] 1 1 3 4 s ¢ =6

Pnc. 2. I'padux 3aBHCHMOCTH MATHHTOABHKYINEH CHIIBI (3) M H3MEHEHHS
MarHHTHOro noroxa (6)

Kak Buano u3 rpadMkoB, ¢ H3MeHeHHeM reOMETpHYECKHX pa3MepoB -
napametpoB AaTumka (1 - 50 MM, 2 - 40 MM, 3 - 30 MM, 4 - 20 MM) H3IMEHAIOTCA
BCJIMYHHB! MATHHTOJBHXKYLIMX CHI H 3HaYeHHs MarHMTHBIX NoToKoB. KpoMme Toro,
KOF/1a KONU'IECTBO y4acTKOB pa3Guenns rpadoBoit Moaeny n = 6, TOYHOCTB pacyera
MarHHTHOro NOTOKA AaT4HKa C pacripeAeNieHHBIMH MapaMeTpaMH MOBBIIIAETCA Ha
0,68 - 1,55%.

ITocTpoeHne momeny mpouecca npeo6pasoBaHua ¢ 3aJaHHBIMM BXORHBIMH
BCJIMMMHAMH W OMpEACJICHHE BCEX BO3MOMKHBEIX BapHAHTOB HX [MMOCTPOCHHA
OCYILUECTBJIACTCA nocpeaACTBOM COOTBETCTBYIOINX ¢H3HKO-TCXHH‘!€CKHX
a¢pdekToB. Ecan  H3BECTHBI MpHpoOAa MeEXUENHbIX CcBA3efl  MpoOLIeCCOB
npeo6pa3oBaHHA, TO MOCTPOEHWE MOJENH OCYIICCTBASETCH C Y4YETOM HX
B3auMocBa3ci. Ha 3Toii ocHoBe opranusyercs npouece aianTHBHOIO ynpaBJICHHA
HCTOYHHKAMH SHEPTUH.

I'padosas monem» npouecca npeo6pa3opaHus NEPBUYHBIX BENHYMH B
BBIXOJIHOH CHTHal YNpaBliEHMs Ha OCHOBE (PH3MKO-TEXHHYECKHX 3(¢eKToB,
HCIIONIE3YCMEIX B aJIAMTHBHOM YNPaBJICHAH ¥ NPOU3BOJCTBE SHEPrHH C NMOMOILBIO
r6pH/IHbIX HCTOYHHKOB SHEPTOCHAGMKEHMA NPeACTaB/IEHA Ha PHC. 3
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Puc, 3. I'padoBas moaesib GopMHpPOBAHHA CHIHA/IA YNIPABJICHHA

) rHOPHIHBIMH MCTOYHHKAMH JHepruu
rae Ecsc, Epac, Eqr- BeAHYHHBI HCTOMHHKOB SHEPIHH: CONIHEHHOMH 3/ICKTPOCTAHLHH,
BETPOBOH 3JIEKTPOCTAHIMH, [AM3ENBHBIX TIEHEPAaTOpPOB; Kca, Kes, Kip -
k03 GHUMEHTBI CBA3H MEXIY LenAMH NpeoOpa3oBaHHs SHEPruK B ANEKTPHYECKOC
HanpsixkcHue; Uys - aNeKTpHUECKOe HanpskeHHe akkyMmysiatopto# 6arapen; Use-
3MEKTpHUECKOE HanpsKeHHe oT LIEHTpaNN30BaHHOTO HCTOYHHKA
aneKTpocHabxenns; Ka/-Kas- koapduuuents! npeobpasoBaHus IJCKTPHUECKOro
HanpXXeHHUA B JNeKTpHYecKuii TOK; W - KOJIM4ECTBO BHTKOB;
G - anektponpoBofHocTh; G- MarHWTHas ~ MPOBOAHMOCTE; K[@ye(x), Usz]-
k03 HUHEHT CBA3M MEXAY MArHUTHBLIM MOTOKOM M BLIXOAHBIM HaNpsXKCHHCM
naruuxa; W,[®, Pug(x)]- nepenaTouHas (QYHKUMA y4acTka MAarHWUTHOro
npeo6pa3oBanus ¢ pacnpefeIeHHEIMU TapaMeTpaMH.

PelieHne no ynpasieHHIO THOPHAHLIMH HCTOYHMKAMHM SHCPIHH Ha OCHOBC
BO3MOXHOCTeli MCTOYHMKOB MNpPHHUMAETCA B PEXHME pCAIbHOTO BpPEMCHH,
OCHOBBIBAACH HA IAHHBIX M3 «HH(OPMALHOHHO-H3MEPHUTENBHEIX GIIOKOBY (puc. 4).
[pu 3TOM npouecc HempepbBHOH Mepefay CHrHala o TpeGyeMo#l 3HEpruM OT
MCTOYHHKOB 0 TeJIeKOMMYHHKAUHOHHBIX YCTPOMCTB OCYLIECTBAACTCA 6nokom
ynpaenenus u obpaborku MHdOpMauMM HA OCHOBE NAHHEIX, MOJYHMEHHLIX OT
«MH(OPMALHOHHO-H3MEpHTENBHOTO  6/oKa» MO HANPAXKCHHWIO M OT
«uH$popMaLHOHHO-H3MEPHTENBHOTO 6ioka» no TOKY Harpy3xkHu
TeJIeKOMMY HUKALIHOHHBIX YCTpOHCTB.
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Puc. 4. CTpyKTYpa cHcTemMbl aIaNITHBHOrO ynpaBieHUs THOPpHAHBIMH
HMCTOYHHKAMH 3Hepruu

B3aHMOCBA3b MEKIY (PH3NUECKHMH BEIMUHHAMH M BBIXOAHBIMH CHTHaNamH
HaTyHKa onpeleNiaeTcs Ha ocHoBe rpadoBoi Monenu (puc.4):
u,= W(VI(G'UU:)(‘)'VI(KZJI Koo Ecoc ), V3 (Kay " K - Egac), (3)
V4(K3; 'K/p * E;u-):V:.(Km 'K,w 'E,w))s
rne W=Wu[®y, Dug(x)]K[Dug(x), Us2]-Guw - nepenaTounas QyHKUMA AATHHKA;
Vi(G-Unzc), V2(Kar-Kca>Ecac), V(K32 Kp>-EBsc), Vo(Ka3-Km-Enr) "
Vs(K34 K43 Eap)-BepOATHOCTD NOAKTIONEHHA 6JIoka ynpaBieHMs K HCTOUHHMKY
SHCPrHH: COJIHEYHBIX [aHesned, BETPOBOH  3JICKTPOCTAHUHH, JAH3CIBHBIX
FeHCPaTOPOB M aKKYMYJIATOPHBLIX Garapei npH ananTHBHOM ynpaBJIeHHH.

Ipu npuMEHEHHH B Ka4ecTBe OCHOBHOIO HCTOYHHKA Te/IeKOMMYHHKaLMOHHOM
CHCTEéMBI HCTOYHHKOB LEHTPA/IM30BAHHOrO 3HEProcHaGXeHHA, aHANTHYECKOe
BbIpayKeHHE BLIXOAHOrO CHrHana Ha ocHoBe (3) HMeeT ciieAyolLHii BUA:

U,z=W(K(G-qu)=4,44-f-wn~—zl—l’i'-’27—, (4)
g ey
I‘/‘osun ﬂosn,,

rae /31 - nepBHuHbIH 3IeKTPHUECKHI TOK; WxT - 06MOTKa Bo3Byxaenus, (wir=1);
J-4aCTOTa; Wy.,~ KOIMYECTBO BUTKOB YyBCTBHUTEBHOIO 3/IeMEHTa (Wy.s=1-20); Xlun-
AMHA CTAILHON YacTH MarHUTOMPOBOAA; Y /oy - A/IMHA BO3AYIUHONO 3a30pa; Smr-
CCYCHHC MarHHTHONIPOBOAA; Sy3-cedeHHe UyBCTBUTENLHOrO /IEMEHTA.

Tlpy H3MeHEHHH BO3MOKHOCTEH MCTOMHHKOB JHEprocHabikeHHA W TNpH
nepexoge Ha JpyrHe HCTOMHHMKH 9HeprocHabxeHua mno TpeGOBaHHIO K
HYBCTBUTEJILHOCTH  «MH(OPMALHOHHO-H3IMEPUTENBHOTO G6noka», KOTOphIE HE
OKa3bIBAIOT BJIMAHHUA Ha JICATENILHOCTb TeJeKOMMYHMKALMOHHBIX OOBEKTOB,
ABNAETCA O/IHMM U3 OCHOBHBIX IOKa3aTeNel JaTumKa.
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UYyBCTBUTENLHOCTh JAaTYUKA OMNpEHENAETCA COOTHOIIEHHEM BHIXOAHOrO
HampsKCHHA CHrHaNa K  BXOAHOMY TOKY, NpH 3TOM  Ko3dduumenTst
YyBCTBUTENIBHOCTH K; M K>, COOTBETCTBYIOLIHE 3HAYEHHEM BO3AYILHOro 3azopa
MarauTonposoza 0,002 m u 0,04 M MMeIOT ClICAYIOLIHE 311a4YeHu:

Kl=1,2ﬂA§-; K,=o,2£:4—8. )

Pe3ynbTaTh! BBIMHCIEHHA XapaKTEPUCTHK AATYHKA MOKAas3aJii MyTH BJIMAHKA
BO3[YLIHOr0 3a30pa Ha YYBCTBHTENLHOCTb. 3TO OGCTOATENBCTBO MO3BOJLIET
KOMMYTHPOBaTh MCTOMHMK 3HepruH 6e3 OTKITIOYEHHA TeJleKOMMYHHKALHOHHEIX
YCTpOi{CTB OT NUTAHKA.

TpeTbst IaBa «XapaKTepHCTHKH [JATYMKA CHCTeM AAANTHBHOIO
ynpapjieHHA M NpOEKTHPOBaHME CHIHAJbLHBIX CPeACTB»  MOCBALICHA
WCCNEIOBAHHIO CTATHYECKMX H AHHAMHUYCCKHX XapaKTepHCTHK H HCTOYHHKOB
forpeuiHoOcTeif JaTYMKOB B CHCTEME aflaNTUBHOIO YIPaBJICHHs.

MccnenosaHus nokasanu, YTO NMPH YBEIHYEHHM BO3MYIIHOTO 3a30pa /e,
3HaueHWe BHIXOAHOro HanpskeHus Ubewr pE3KO yMeHbwaerca (puc. 5). B
pe3y/nbTaTe HCClIER0BaHHA JOKA3aHo, UTO €C/IH BO3ITYLIHbIHA 3a30p Yy BCTBHTENBHOIO
3NIeMEHTa K KOJIHYECTBO BUTKOB B HEM COOTBETCTBEHHO paBHBI: /y,=0,002 + 0,003 M
H wy,=15 + 16, To obecmeuMBaeTcds HOPMHPOBAaHHOE 3Hau€HHE BBIXOAHOIO
HanpsokeHua U,=20 B (puc. 6).

l"!, B U,10°8 .
s %0
a2 g
0'7 400 TPENTNICCKRE PCITIATATM
06
0s 30 . 7
0d
03 00
PACRCTNIIC PLIVTATETM
i "
0 ' °
0 0001 0002 0003 0004 0005 0,006 hs(m) 0 s 10 15 e neT
Puc. 5. CtaTHueckHe XapaKTePHCTHKH Puc. 6. 3aBHCHMOCTD BBIXOXHOIO
AATYHKA NMPH H3IMEHCHHH BO3AyMIHOIO HANPAKCHHA AATYHKS 0T KOJIHUECTBA
3asopa BHTKOB

Maruuthblif  noToK, ¢OpMHpYIOIMIt CHTHAM Ha BBIXOAE JaT4MKa, B
JIMHAMMYECKOM peXuMe B COOTBETCTBHM C HM3MCHEHWAMH OnpcaenacTea

BBIPAXXCHHEM:

= dim(e_’: —cos(a)l)]:twn -e—'g., (6)

rae R- akTHBHOE CONPOTHBACHHE LCMH npeoGpazoBauud; L- MarsuTHas
MHIYKTUBHOCTb; Puaxc- MAKCHMATBHBINA MarHuTHbIA NMOTOK; Pocm= OCTATOMHBI

MarHHMTHBI NOTOK.
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Jlunamuueckas XapaKTepUCTHKa, MONy4eHHad Ha OCHOBe rpadosoit MonenH,
[IOKa3BIBAET, YTO YBE/IHYEHHE BHIXOAHOrO HanNpsKeHHA NPH NEpEeXoHOM npoLecce
B CHCTGME 3HEProcHabkeHHs COMPOBOXKAAETCA  YBE/NMYCHHEM 3HaueHUH
aMILTUTY B MarHMTHOro nortoka. Mccnemosanua nokasany, uro nocne 0,03-0,04
CCK. C MOMCHTA BKITIOYEHHS NIEPBHYHOrO TOKA B AATYHK, JIOCTHIaeTCA CTaGHIIBHOCT
MariMTHOrO MOTOKA B LIeN¥ MArHUTOMPOBOAA B PacnpelesicHHOM MarHHUTHOM
y4acTke npcobpasoBaHus.

B uensax oleHKH HaleXXHOCTH IaTYHKa aJalTHBHOTO YNPaBJIeHHS HCTOYHHKOB
aHeprun paspaGoTaHa rpadgosas mozens (puc. 7). JaHHad MoueNb OTIH4aeTCA
HAarMAAHOCTEIO M NO3BOMAET  HCCAEGAOBaTH MCTOYHMKH  MOrpeluHocTed
npeo6Gpa3oBaHus.

n

_ y2 Y3 ¥4
In lel Up lK;z Dy(0) les D(x) lK_« U

>

K[ Ug) TunIln Tudla K[®,x)LUx]

Puc. 7. I'padoBasi Mogenb A1 HCCACAOBAHHA H OLEHKH HCTOYHHKOB
norpemHocrel AaTYHKA

rae: yi-ys - Bnusiomue Bennunhsl, Kyi-Kys- koadduunentsr ceasyu BeNMIHH OT
COOTBCTCTBYHOLIIMX HCTOYHHKOB.

CpennexBaapaTHieckas MOrpelIHOCTh JAaTYHKA ONpefieNiaeTcs Ha OCHOBE:
1. I3;— Uy - norpemHocts npeofpasopanus, T.e. 1=0,2 (£0,2% - oT NEpBHYHOrO
HOMHHAILHOrO 3HaYeHns), 2. Uy — @, T.€. 8:=0,1 u 3. @, — Uz, T-€. 8:=0,1.

Torna cyMMapHas MOrpeiHocTs AaTYHKa ONpeAeNHuTCcs cleyolnM obpasom:

5o =yf8 +62+82 =022 + 0P +0,1* =0,24. ©)

3HayeHHe SHTPONHH MOorpeluHocTel 1A AaTYNKA COCTaBJIAET:

4=35-K,=0,24*2,07=0,49, (10)

rae Js - CymmapHoe 3HaueHue norpemHoctelt, Ks-koadduument sntponuun (s
HOPMAILHOTO 3aKOHA pacnpeneneHus BepOATHOATHOCTH K> =2,07).

B pesynstate BEIMMCEHHIT H IKCTIEPHMEHTOB OMpe/ie/ieHO, YTO IHTPONHiiHad
NOrpeuHocTb ANIEKTPOMAaruHuTHOro gar4vka npeoﬁpazoaanux TOKa B HaMpsAXCHHE
cocTaBiseT 4=0,49, a B NpakTH4ECKUX HCCNEAOBAHHUAX OHA COCTABJIACT 4=1035.

Yerseprasn rnasa «/IpoeKTHpoBaHHe M NPAKTHYecKAs peanH3auus 61oka
aAanTHBHOIO yNpaBjieHUsi THGPUAHLIMH HCTOYHHKAMH YHeprocHafkKeHHs B
TeJeKOMMYHHKAUMOHHBLIX CHCTeMax» IOCBAlLUEHa BorpocaM pa3paboTku
MMHTAlUHOHHON MOJCNIH, aNropuT™Ma M nporpaMMHoro obecrieyeHus ananTHBHOro
YNpaBjiciid ~ HCTOYHHMKOB  JHEPrMM  TEJIEKOMMYHMKALUHOHHBIX  CHCTCM,
OCYHLICCTBJICHHIO IMCTAHUMOHHOTO MOHHTOPHHIa IocpeacTBOM 6/10Ka ynpasieHus
Ha octose IoT TexHonmoruu.
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B 1ensX MCCNEJ0BAaHHA PEXHMOB MPOM3BOACTBA, XPaHEHHA, MEpefain
noTpe6neHna 3MEKTPOIHEPrHH NpY MHTErpalyuH BO300HORNAEMBIX HCTOYHHKOB
3HeprocHabXeHUs B LICHTPATH3OBAHHYIO J/IEKTPOCETL H onpezieNieHus BEIUYHH H
napameTpoB JIEKTPOIHepruM paspaborana MMHTaUHOHHAA MoJleNlb afianTHBHOIO
ynpapieHus TrHOpHIHBIMH HCTOYHHKAMH sHeprocHabxeHus
TeJIcKOMMY HUKallHOHHLIX CHCTEM.

VIMHTaLUKMOHHOE MOJENHpPOBaHHe OCYLICCTBICHO B nporpaMmHoii  cpeae
Proteus Professional 8.4., B KoTopoit 3/eMeHTH ANANTHBHOrO YNpaBJICHHA
HCTOYHHKH BBIPKEHBI B BHE BUPTYaIbHBIX GJIOKOB, HTO MO3BONHIO NpOROAHTD
McceI0BaHKe B peanbHOM MacluTabe BpeMeHH (PHC. 8).

1y

Puc. 8. IMHTAUHOHNAS MOZETb ATANTHBHOTO YIIPABJIEHHS MHOPHINEIM
sHeprocHa6xeHHeM TeleKOMMYHHKAIIHOHHBIX CHCTEM

B MMHTALHOHHON MOAEIH B KayecTBe HCTOYHHKOB PHEPTHH PacCMOTPEHBI
LeHTpaTH30BanHOe aHeprocHabkenue (LI3C), seTpoBad anextpocranuua (B9C),
conneuHasn anekrpoctaiuug (CIC) v akKyMy ATOpHAA 6artapes (AB). M3 uux LI2C
u BOC coenMHAIOTCA B CHCTeMy C TOMOLIBIO KOHBEpTepa, a C3C u AB
HEMOCPeACTBCHHO  TOAKMIOHYEHHI K pene ycrpolicTBa  ympaBlieHHs.
MukpokonTposuiep Arduino onpesiesieH Kak OCHOBHOM 3JIEMEHT YINpaBlieHHUA H
ynpasnser pene R1-R4 nocpeacrsom pene ycTpoiicTBa ynpaBicHWA Ha OClOBE
JAHHBIX,  MNPEAOCTaBASEMBIX  JaTYHKAMH I1-14 u  notpebiiocTeH,
TeleKOMMYHHKaIlHOHHOTO 060pyIoBaHYs. B Mozie/TH OCYIUECTRIIACTCA NEpenata a
cepBep CHrHana 0 MOHMTOPHHIE COOTBETCTBYIOWMX NAHHBIX HEPE3 MOAyIb GSM
14 MPOTHO3MPOBAITHSA 06BEMOB MPOU3BOAMMOM SHEPTHH, MTAHHPOBAHNA IHCPTHH
1 MOHHMTOPHHIA COCTOSHHS HCTOUHHKOB, 2 Taloke MoTpebuTenel snepruu.
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B COOTBETCTBHH ¢ Tpe6oBaHHUAMH 3HeprocHabxeHHs
TCJICKOMMYHHKAlHOHHEIX  YCTpOHCTB Ha OCHOBE HMHTAllHOHHON  MOJEJH
paspaboran aqropuT™M Aii afanTUBHOTO YNpaBJIeHHS HCTOYHMKaMH 3HEpruy
MHUKpoKoHTpoJutepoM (puc. 9). Hcmonb3osaHHe anroputva npH ympasjiieHHH
HCTOYHMKAMM SHEPrHH M pacnpeliefleHHe [MOTOKOB CHrHanoB o006 9HEprHH
obecneyusact HenpepeIBHOE JHeprocHabxeHne ~  yCTpOHCTB
TCJICKOMMYHHKALIHOHHBIX CHCTEM,

Puc. 9. AnropuTm aganTHBHOTO YNpaBJieHHs B 3aBHCHMOCTH OT TOKA
Harpy3kH norpeburens

AJITOpHTM  aflaNTHBHOTO  YMNPpaBJICHHA  THOPHAHEIMH  MCTOYHHMKaMH
3ueprocna6>x<eum TOICKOMMY HHKALIHOHHBIX CHCTCM npu obecneueHuH
HCIIPEPLIBHON mNepefayd JHEpPrHH  TEJeKOMMYHHKALMOHHEIM  YCTpO/CTBaM
6asupyercs na ypasHeHun 6aanca SHEPrum:

Ppsct)+ Pooc(O)+ P (0)+ Pyr(0)+ P (1) = P, ) (11)

e Puac(t), Pcac(t), Peac(t), Par(t), Pas(t) - 3Ha4eHHs MOLUHOCTH, NPON3BEACHHON
ucrounukamn L[3C, COC, B3C, AI, AB, Pu(1) - 3HaueHKe MOLIHOCTH
JNEKTPHYECKOH Harpy3Ku.
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AJanTHBHOE ynpaBNieHHe TMOPHIHBIMH HCTOHMKAMH 3HEprocHabXKcHHA
OCYILIECTBIAETCA MMKPOKOHTPOJUIEPHBIM OJIOKOM YINpaBieHHs Ha OCHOBaHHH
CHrHaNoB, NepeNaHHbIX MOHHTOPHHIOBOMY cepepy 06 ofnéme BripaboTanHoi
UCTOUNHMKAMH M moTpebnenHoli Harpyskof SHeprui, a Takie COCTOAHHA 3apina
aKKYMYJIATOPOB H NPOAOMKHTEILHOCTH KCIIOIB30BaHHA HCTOYHHKOB.

C6op naHHbIX MOHMTOpHMHra M HX 00paboTka OCYILECTB/NACTCA MO CXCME,
npuseneHHo Ha puc. 10. [Tpy 3TOM JatHble MOHHTOPHHIA HaKarIMBaioTC B Gase
JIaHHBIX CepBepa MOHHTOPMHra M B Ciydae HeoOGXOAMMOCTH NPENOCTaBAI0TCA
ofcyxuBaioleMy nepcoHany mocpeactsoM Ethernet mporokona B Buac Be-
cTpaiuubl B cetd HMHTepHer wnn GSM moayns B Bupe SMS-coobieHns u B
HeoOXxoauMeIx ¢opmarax.

Ha ocHOBaHHM COCTOSHHI MCTOYHUKOB SHEPrHH, CHCTEMa MOHHTOPHHIA HagT
BO3MOXKHOCTb OLIEHKH MX 3JKCIUTYaTaUMOHHBIX XapaKTEpHCTHK, ONPCAC/ICHUA
PEMOHTOHEO6XOAUMOCTH, BHIABJIEHMA mNpHuMH ¢60a M OmepaTHBHOro MX
YCTpaHCHMA.

Puc. 10. CrpyxTypHas cxemMa CHCTEMbI JHCTAHUHOHHOTO0 MOHMTOPHHTA
npotiecca aAaNTHBHOrO YNpaBJIeHHA

TIpMMeHeHHEe CHCTEM MOHHTOPHHIA [103BOMIAET MOBLICHTH HAJCKHOCTD
TEJICKOMMYHHKALMOHHBIX ~ CHCTEM IyTéM  KaueCTBEHHOro  TCXHHYCCKOTo
ofcnykMBaHMA 332 CYET YMEHBIUCHMA BPEMEHH npPOQUIaKTHKH, PCMONTa,
BOCCTAHOBJIEHHA M NMPOCTaMBaHMA.

IMoctpoenne 6n0ka aBTOMATH3UPOBAHHOTO YNPABNEHHA H AATUHKOB CHCTCMBI
alaNTHBHOTO YMpaBlieHHA HMCTOYHHKAMH JHEPruH, pa3paboTka M NPHMCHCHHC
YCTPOCTBA MOHHMTOPMHra [103BONAIOT O6ecreHUTh HeMpephIBHOCTL paGoTsl
TEJIEKOMMYHHKAUHOHHBIX CHCTEM, aNaNmTHPYEMOCTh K HCTOMHHKaM 6noka
ynpaBnenus, a yao6Hsi#t uHTepdeic ynpapneHus no3sonst o6ecrncyuTh BLICOKYIO
TOYHOCTb H ONEPaTHBHOCTE YNPaB/ICHUA.
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3AKJIIOYEHHE - !

IMpencrasnens! cieylolue BHIBOABI MO TeMe Aucceprauuu «Mopenu U
CpeJICTBa a[IallTHBHOrO YNpaBieHHA THOPHAHBIMH MCTOYHHKAaMH SHeprocHabxeHHA
TeJIeKOMMYHHMKAILHOHHBIX CHCTEM)»:

1. PaspaGoTanHble M pasBUTble NPHHUMIBI  TOCTPOEHHSA,  MOJCIH,
MH(OPMAIIHOHHO-H3MEPHTEJIbHBIE  CPEACTBA M MOAYNh  ARHCTaHUMOHHOTO
MOHMTODHHIA aJaNTHBHOrO ynpaBieHHs THOPHIOHBIMH MCTOYHHKaMK oGecreum
YCTONUYMBOE IHEProcHabXeHH TeIEKOMMYHHKALMOHHBIX CHCTEM.

2. TIpuMeHeHHe MOZIENH IaTYHKa C pacnipeie/IeHHBIMH NapaMeTpaMH MOBBICHI
TOYHOCTb pacyeTa cCHrHana ynpasneHus Ha 0,68 - 1,55% npu apnanTHBHOM
yHpaBiecHHH rUOPHIAHBIMH HCTOYHHKAMH 3HeprocHabkeHHe
TeJICKOMMYHHKALIHOHHEIX CHCTEM

3. [TposenenHele Ha ocHoBe rpadoBoli Moaenu 3KCrepHMEHThl ofecneunsit
HOPMHMpPOBAHHOC 3HaueliHe BBIXOAHOTO CHIHANMA' NpPH YCTAaHOBKE BEJMYHHBEI
BO3JYUIHOrO 3a3opa MarHuronposoaa papHoro 0,002-0,003 M H BHTKOB
4yBCTBUTEJIBHOTO 3JIeMEHTa paBHoro 15-16 BHUTKaM.

4. YcroliunBoe 3HaYeHHe BBIXOAHOrO CHTHaNa aJanTHBHOrO YNpaBjieHHs
OTHOCHTEBLHO BXOJHOr0 CHIHala JOCTHTHYTO B HHTepBasne BpeMeHH 0,03-0,04 cex.
NocJie BKJIIOUCHHS TENEKOMMYHHKALHOHHON CHCTEME! K THOPHAHBIM HCTOUHHKAM
sncprocHabxenns (Mo CTaHAApTHBHIM TpeOOBaHHAM OaHHOE BpeMs He IOJKHO
npessimarts 0,1 cek.).

Ipu sToM cymMmapHas MOTpeLIHOCTh OaT4HKa cocraBwia A=0,49 ([anas
NOrPCIIHOCTD HOJDKHA ObITh 4<0,5).

5. UmMuTaumoHHas MOZesb B pesKHME pealbHoro BpeMeHH H B 3aBUCHMOCTH OT
Toka Harpy3kd [03BO/IM B pealbHOM MacluTabe BpEMEHH, KOMIUIEKCHO
HCCAICAOBATh XapaKTEPHCTHKN YCTpolicTB nmpeobpa3oBaHUs CHrHaga M BeJUIHHEI
npoliecca ajanTHBHOrO ynpa/ieHHs HCTOYHHKAMH 3HeprocHabxeHus.

6. Pa3pa6oTana 6a3a naHHBIX, GOpMAT X NPEACTABJICHHA U CTPYKTYpa MO A
OMCTAHUHMOHHOINO MOHHTOPMHIA 3JHEprocHabkeHus TeNeKOMMYHHKAUHOHHBIX
06BCKTOB Ha OCHOBE JaTYHMKOB Npeobpa3oBaHHA CHrHala, MUKpPOKOHTPOJUIEPHOrO
6110kxa ynpaenenua u IoT TexHonmorun nossonui 3¢peKTHBHOE KOMMYTHPOBaHHE
HCTOYHUKOB 3HEPrHM Ha OCHOBE Yy4eTa TFOTOBHOCTH M OMpeAeNieHHs NpHYHHBI
BBIXOZIA M3 CTPOA 3NeKTPOooGOpYAOBaHKA ¥ NMPOrHO3UpoBaHua obbema Tpebyemoit
SCPrHH.

7.IlloBeleHHe  TOYHOCTH  ANANTHBHOrO  YnpasjleHHA, YMEHbLLUCHHE
SHCprosarpar u HernpepbIBHBIN KOHTPOJIb ({yHKUHOHHpOBaHHEM
3Heproo6Opy/OBaHHA HAa OCHOBE pa3pabOTaHHBIX TEXHHYECKHX peEWICHHA H
BHC/PEHHMS HX B TNpakTHKy ofecredmn oxupaemslit sxoHomuueckuit sddexr
56 MJIH. CyMOB B roJ1.
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INTRODUCTION (abstract of PhD thesis)

The aim of the research work is the development of models for adaptive
management of hybrid power sources of telecommunication systems and
improvement of the control algorithm. ‘

The object of the research work are hybrid power sources adapted to
telecommunication systems, and also devices and their control sensors.

The scientific novelty of the research work:

the structure, model and algorithm for studying the sensor of reception and
generation of adaptive control signals were worked out;

developed a simulation model of the process of adaptive management of hybrid
power sources of telecommunication systems were worked out;

an algorithm for adaptive control of hybrid power sources connected the
electrical load of the consumer was worked out;

a module for remote monitoring of adaptive control of hybrid power sources
for telecommunication systems based on IoT technology was worked out.

Implementation of the research results. On the based model and means of
adaptive management of hybrid power sources of telecommunication systems:

structure, model and algorithm receiving and generating adaptive control
signals the sensor for were introduced in subordinate enterprises of the Ministry for
the development of information technologies and communications, in particular in
the State Unitary Enterprise «Center for radio communications, broadcasting and
television» (certificate No. 33-8/9328 as of December 12, 2018 Ministry of
Information Technologics and Communications Development). The results of the
research allowed to increase the battery life in telecommunication systems, the
reliability of the device used in source management, by 2-4%;

simulation model of the process of adaptive management of hybrid power
supply sources of telecommunication systems and the algorithm of adaptive control
of hybrid power supply sources related to the load current of telecommunication
systems were introduced in subordinate enterprises of the Ministry for the
Development of Information Technologies and Communications, in particular, in
the Yangibazarsky Regional Telecommunication Center of the Tashkent branch,
Gulistansky regional center Telecommunications Syrdarya branch of JSC
«Uzbektelekom» (certificate No. 33-8/9328 as of December 12, 2018 Ministry of
Information Technologies and Communications Development). The results of the
research allowed to ensure the stability of power supply of telecommunication
systems, control of energy consumption, improve control accuracy by 0.5%, and
save energy consumption by 3-4%;

module for remote monitoring of hybrid power supply sources of
telecommunication systems based on IoT technology was implemented in
subordinate enterprises of the Ministry for the Development of Information
Technologies and Communications, in particular, in the Yangibazarsky Regional
Telecommunication Center of the Tashkent branch, Gulistansky regional center
Telecommunications Syrdarya branch of JSC «Uzbektelckom» (certificate No. 33-
8/9328 as of December 12, 2018 Ministry of Information Technologies and

41



Communications Development). The results of the research allowed to carry out a
preliminary assessment of energy indicators, to increase the efficiency of energy
supply by 3-4% by developing the structure, database and data format of the
monitoring system. The expected economic effect from the application of the
research results is 56 million sums per year.

The outline of the dissertation. The dissertation consists of an Introduction,
four Chapters, Conclusion, Reference list seven and seven Applications contains 117
pages of the main text, 49 illustrations and 3 tables.
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