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Kupui (JIoKTOpJIMK JuccepTauusiCd aHHOTALUSACH)

Jluccepranusi MaB3yCHHHHI J0J3apoJMru Ba 3apypaTh. Y30eKHCTOH
PecnyOiMKacUHUHT OyryHTM KyHJArd WXTUMOUN-UKTUCOAUN PUBOXKIAHUIIN
MaMJlakaT ~ XajJK  XY)KQIMTHHUHT  Oapya  TapMOKJIapuja  UKTHCOIUMN
y3rapunuiapHuHr,  0030p  MyHocabaTiapu — OOBEKTIAPUHHMHT  TY3WIMILIU
HNIAKJUTAHUIIMHUAT, KyMJIaJlaH arpap coxaja XaM MYJIKYWIMKHUHT —TYypJiau
HIaKJUIapH F03ara KEJIUIIMHUHT X0JIaTH Ba UICTUKOOJIAPUHA HAMOEH KHIIMOK/IA.

Arpocanoar KoMIuleKCMHUHT (ACK) HWHXEHEepauK TabMHHOTH KUIUIOK
UKTUCOAUETU YCUIIMHUHT acocuil (QakTtopiapuaaH Oupu xucoOnaHaau. JlexkuH
peXan  MKTUCOOUETHUHT  0030p  HMKTHUCOAUETHra  TpaHChOpMalUsIaHHII
Hunmapyuaa KUIUIOK XY)KalduTd WIUIa0 YUKApPYBUMIAPUHUHT (DAOTHUATH TEXHHUK
TabMUHOT Ba cepBUC OViimda HeraTtuB daktopiap tydainmm TyxTad xomau. ACK
ANIEKTP YCKYHaJlapura TEXHUK XH3MaT KYypCcaTHII MAacT Japaxara TyIIuO KOJIIH,
XU3MaT KypcaTUIl Ba PEMOHTHHHI 0ab3u OMp Typiapu TEXHHUK Ba KaJpiap
Macanacuja HYKOTWAAM. KHUIUIOKHUHT MIIOHYIM SHEpruss TabMUHOTH Owuial
HIYFyJUIaHTaH «ATpOCaHOATIHEProy» OupJalmmMacu Typiau cababiapra Kypa 31eKTp
yCKyHajlapra KOMILJIEKC TEXHUK XHU3MaT KypcaTull Ba TabMUpJall Oyiinya amannia
V3UHUHT (HAOTUATUHU TYXTATAH.

Camapanu DSHEpPreTHK CEpPBUCHH TAIIKWJI JTHUII PEMOHT-IKCILTyaTalus
xKapaéHiapula MeEXHaT, MaTepuan pecypciaapu capUHUHT  MacaluIIura,
TAIKWIMHA-TEXHUK Yopajap XucoOwra wWmuad YMKapuIga SHEPrUsSHUHT
TEXAJUIINTa Ba SHEPIeTUK YCKyHAJapHUHI camapajy WIJIAllura Ba HaTHXKaJa
MEXHAaT pecypciiapyuaad camapainu GpoiiasaHuira oo Kenau.

Oxopuna aitud yrunran ¢uxpmaap ACK kailTa Talmkus STUII IAPOUTHUIA
HHEPreTUK CEPBUCHM TAIKWJI 3THUII Oyiindya WIMUN TaJKUKOTIApHHU 1073ap0 Ba
3apyp Aeb xucobalira acoc 0ynaau.

TankukoTnap onuG GOPHIIHMHT 3apypIMTH  Y30eKHCTOHAA (epMepIinK
XapaKaTUHUHT PUBOXKIJIAHUIIIH, KOMIap/ia KWUMK CAaHOAT KOPXOHAJapuHU, XyCyCcui
Ba TYpJIM MYJKUMIUK MIAKIUAArd OOIIKa KOpXOHajap Ba (UpMalapHU TAIIKHII
ATUII IIAPOUTHAA DHEPreTUK YyCKyHajlapjaaH camapaiu ¢oiinananud, yiaapHU
PEMOHT Ba MOJEpHHU3AIMSA KUIUII Oyiinya (aonusaT oaud OOpyBUM SHEPIrETHK
CepBUC KOPXOHAJAPUHU sIpaTUIl OusiaH OOFIMK. byH/1a 3HEpPreTUK CepBUC TU3UMU
UCTEbMOIUM KOPXOHAHUHT MYJIKUMJIUK IIAKIU Ba (aoiausT TypHIaH KaTbUi Hazap
HHEPreTUK SJIEKTP YCKYHAJIApHU JIOMMXajall, MOHTaX Ba HWIITa TYIIMPHUILIHH,
VHUHT HIOTa TYWUPWIMIIMAAH Oomwiad, SKcrulyaTanusicuaa Oapya 3apypuit
xapa€Hnap OaxapwIMIIMHU TabMUHJIAWIU. By 5ca sHepreTuk ycKyHalapHU
UIIOHYWIM JKCIUTyaTalusl KWW, YHUHT Y30K BaKT MIUIAIIMHU TabMUHIAIIA
Xamja TEeXHUK XU3MaT KypcaTHIll Ba HOCO3JIUIMHMA KUCKa BakTAa OapTapad KUIHIL
Oyiinya TalIKWIMH-TEXHUK 4Yopajlap MaXMYWHHM aMalira OLIMpHUIIa Y3 aKCHHU
TONAH.

Maskyp TamkukoT Y36exucton PecryGmukacu ITpesumentunuar 2006 in
25 okTA0pard KHUIUIOK XY>KaJUTH y4yH MHUHHUTEXHOJIOTHSIAp Ba YCKyHasap
oyinua wuxtucocnamran «Uzbekistan Agrominitech — 2006» kypra3macura
tampuduaa  OWILMpraH  KypcaTMagapd  Ba  TABCHANApH, Y30EKHCTOH



Peciyomukacu [lpesuaentununr 2015 #iun 5 maitmarun [1K-2343-connmu «2015-
2019 iinnnapra UKTUCOAUET TAPMOKJIApU Ba MKTUMOMM coXaza sHEprus cappuHu
KaMaTHPUII, SHEPTUs TEKOBUM TEXHOJOTHSJIAPHH KOpUM 3TUI OViinya dopa-
TagOoupap AaCTypu TYFPUCHUIA»TU Kapopu MyHOcabaTH OMJIaH MyXUM aXaMusTra
ara.

TagKuKOTHUHT pecnyOianka GaH Ba TeXHOJOTMSJIADH PHUBOKIAHMIIN-
HUHI acOCMid YCTYBOp #yHaguuuiapura OorJukauru. Jluccepranus
V36exncron PecryOnukacu (aH Ba TEXHONOTHSIAPHH PHBOXKIAHTHPUIIHHHT
2012-2020 ¥ummapra MyIDKallaHTaH — MyxuM  iyHanmunoiapura:  UT-2-
«OHepreTuka, SHEpPrus Ba PECypC TEKAMKOPIUK, TPAaHCIOPT, MallWHA Ba
acbo6co3nuk» Ba UT/-3 - «OHEprusHUHT KailTa TUKIAHaAWTaH MaHOaTapuHU
PUBOXKJIQHTHPUI,  HAHOTEXHOJOTHsUIap, (oToHMka Ba  OOWIKA  WIJIFOP
TEXHOJIOTHSUIAp ~ acoCHJa  TEXHOJOTHSUIap  Ba  YCKYHAJApHU  ApaTUII)
HyHanuiuiapyura Moc paBuiiga 0a>kapuiraH.

JIuccepranus MaB3ycH OyiH4Ya XOPWKUIM MIMHU-TAAKHKOT/IAP IIAPXH.
ACK »5Hepretuk yCKyHallap »JKCIUIyaTalusi camMapaJopiuTruHu  OIIMPHIIL,
SHEPreTUK MyaMMOJapHU Xald KWIWII [OpUHOUITIApUra acocaH, YHUHT
PUBOXIIAHUII ~HCTHUKOOJJIApHU, DHEPreTUK YCKYHAJIAPHUHT HWIIJAH  YWKHII
cababnapu aHukjaHrad. Mnuwabd 4YuKapuIIHUHT camapaJOpiUTUHU OIIUPHUIN Ba
UIIIaH YUKUIUIApDHUA TE3NMMK OwiaH Oaprapad OSTHUII  Makcaauaa PEeMOHT
KOPXOHAJAPUHUHT TY3WIHILIN Ba yjap (paoJUATUHUHT COXAJIapu Ba MyHaIUILIaApU
ypranwirad. by 0opana taakukoriap HPC Energy Service, MS Energy Service
(USA), AECOM, Sony (Japan), CTI Energy Service (Canada), NAESCO,
SIMENS (Germany), WTS ENERGY (Netherlands), Wendel energy Services
(Italy), Arponpomduepro (Poccust), Chinese Academy of Agricultural Sciences
(China), MT'AY, UT'AY, CI'AY kalu >HepreTuk yCcKyHajiap unuiad YuKapyBud Ba
yiapra XM3Mar KypcaTyBuUMd €TaKud MaMJIaKaTJIAPHUHT KOMIIAHUS, WIMHUN MapKa3s
Ba YHUBEpPCUTETIApuJia caMapaid WIMHA H3JaHUIUIAp OJu0 OOpuiIMOKIa Ba
HaTWKaJlapy aMaJIuETra )KOPUil KWJIMHMOK/A.

TexHuka Ba TEXHOJIOTHK YCKYHAJapHUHT OapKapop WIUIAIIMHUA TabMHHJIAII
oyimua (HPC Energy Service, MS Energy Service), (AECOM, Sony), (CTI
Energy Service), (ArporpoM3Hepro), yIapHUHT UILIaMail KOJUIIJIAPUHA Ba OyHTa
o6 kemyBum cababmapuu anukiam Oopacuma (NAESCO, SIMENS), (WTS
ENERGY), (Wendel energy Services), HOCO3JIMKIApHU aHUKJAIl Ba YJAPHU
Oaptapad sty Ba 3XTUET KUcMmiIap 0azacunu sipatuin Oyiinda (Chinese Academy
of Agricultural Sciences, (MI'AY), (UI'AY), (CI'AY) acocuii uUIMUI-TEXHUK
eurMIIap SIpaTUIIraH.

byryarn  xyHma  cepBuUC  XU3MaTiapud  KYpPCAaTUILIHUHI  3aMOHAaBUU
MPUHIUIUIApUTa aCOCIaHUO MOJEPHHU3ALMS KATUII Ba TAKOMWIIAIITUPHUII, JJIEKTP
YCKyHAJapHU TaHJAII, YJIApHUHT XUMOS JapakajapuHu Oenruiamn Ba aTpod-
MYXHUT TabCUpUTA YMJIAMIIMIIUK Japa)kalapyuHU YpTraHuil Oyilmda KeHT KaMpOBIHU
Ha3apui Ba amajanui TaJKUKOT UIILUIAPU aMajira OIIUPUIMOKIA.

MyaMMOHMHI VPraHWITAHJIMK [apakacu. OHEPreTUK YCKYHaJIApHU
AKCIUTyaTalusi Ba PEMOHT KWIMII cOXacuja OXUPrd Wuiuiapia Hallp KWJIWHTaH



WIMMA-TEXHUK aAa0uéTinap TaxJWiIM OSpUIIWITaH Ha3apuid Ba amanui
HATHKATAPHUHT MYXUMJTUTH XaKH]1a TYBOXJIMK Oepajiu.

Xu3MaT KypcaTuill TU3UMJIAPUHU OOIIKAPUIN, YJIAPHUHT pakoOaTOapaol-
JIUTHU Ba PUBOKJIAHUIIMHUHT J0J13ap0 Macajanapura OaruillIaHTaH, yMyMHa3apui
KOHLETIUSIIapU UIIa0 YMKUITaH KYIiad UMUK UIUIap HAIIp STUITaH. AMalui
MacaJIaJIApHUHT  KYMANTaHJIWTA Ba yJIap Y3UHUHT E€YUMUHM TONTAHJIATH
Kypcatuirad. Ym0y MyaMMOHHMHI Ha3apuil Ba aMalMil edyumiapura Kymiabd
MoHOTrpadusanap, Makojaniamap XamJaa WIMHA HIUIaHManap TYyIuiaMmiaapu
Oarunuianrad. Mucon Tapukacuja 1y coxaia TaakukoTiap onud 6opran Calgary
P., Neel A., De Fario J., Adilipour N., Bareith M., ITsactonoB A.A., Epomienko
[.I1., Byropun B.A., Ilpumen JL.I'., Coipsix H.H., Kupt6as FO.K., Memkos A.A.,
Cunsrun H.H., Tapan B.I1.,, ABepbyx JI., baemckuit FO.H., Pamxabos A.P.,
KamamoB T.C., Tapan M.A., Bbabuenko JI.A., Conomkun A.Il. Ba Oomka
OJIMMJIAPHUHT WJIMHAM UIIUIAPUHUA KYpPCATUII MYMKHH.

AMMO WIMHH-TaIKUKOT OOBEKTIIAPUHUHT, YJIAPHUHT JIOUMUN Mypakkao-
JanryBu, Oy3WIMIUTAPUHNA aHUKJIAII Ba TMarHOCTUKA KUJIMIIL, UKIUM [IapOUTIapH,
XU3MaT KypcaTull Typjapu pyHXaTUHU MIAK/UIAHTUPUIIT Ba OOIIKaJapHUHT
Typauda 3kaniauru 0y myammodnapra, ACK sHepreTuk CepBUCHU TAIIKWJ ATHIITa
WIMHI acociiaHTaH EHIalTyBHU Tanal dTaau.

DHEPreTHK YCKyHAJIApHM SKCIUTyaTalus KIJIHIIAA Y30eKUCTOHHHHT HKIHM
HIAPOUTIAPUHU 3BTUOOPra OJIUII aJOXUJA aXaMUATra Ara SKAaHJIUTMHUA TabKUJIaNI
JI03UM, YYHKM Oy YHUHI OapKapop MIUIAIIMHW TabMHHJIAINTA IIAPOUT SIPATAJIM.
byngan tamkapu, ACKHMHr 0030p HKTHCOOMETHTrA YTUIN IIAPOUTHAA KUUHMK
OM3HEC Ba XyCYCUU TaJOMPKOPIUK CYOBEKTIAPUHUHT PUBOKJIAHUIIN HATHXKACUIA
MYJIKYWJIMK IIaKJUIAPUHUHT Y3rapuild TETUIUIA XWU3MaT KYPCATHIIHUA Tajiad
Kuiiaau. JIekuH OyryHru KyHaa ymly MyHamumiaa Xu3Mar KYypcaTUIl MyTaxaccHuc
GyIMaraHiap TOMOHMIAH amaira omupuiMokaa. lIyHuHr ydyH Y36eKHCTOH
IApOUTUIAH KeauO YWMKHO arpap coxa HSHEPreTUK CTPATErHsiCHHU OeNruialil,
DPHEPreTUK CEePBUCHU TAIIKWJ OTUII, HIUIA0 YUKAPUII YHYMJOPJIUTH Ba
camMapaJiopJIMTUHU OIIMPHUIITA TU3UMIIM €HAANIYB yCyJmapuaan ¢oiganaHuiiHu
Tasaab dTaau.

Juccepranus MaB3yCHHHMHI JUCCEPTALMS 0a’KAPWIAETIaH OJIMHA TABJIUM
Ba WJIMMH-TAIKHMKOT MYACCACACHHUHI WIMHH-TAAKUKOT HILIApU OWIaH
OOFIMKJIMIM KyHWUJaru Jjouuxanapia akc OJTraH: TOIIKEHT HWppuramus Ba
Mennopauus MHCTUTYTUHUHT (TUMUN) «I'mapoMennopaTuB TU3UMIIAPHUHT JIEKTP
Ta@bMUHOTH Ba JJIEKTP YCKyHajap 3KCIUTyaTauusch» Ba «DIEKTPOTEXHHMKA Ba
aekTp toput™may Kadenpanapuaa 2006-2012 immmapna OaxkapwiraH WIMUNA-
TAAKUKOT WIIUIApUA,; V36ekucTon PecniyOnmkacu KUIIUIOK Ba CYB XY >KaJIUTH
Basupiaurn Ba TUMMHWuauHr OT-2.31 - connmu «CyB XYyKaluru TapMOKIapujia
HHEPreTHK CEepPBUCHU Tamkwi stui maptHomacu; OT-3.10 - connmu «Hacoc
CTaHUMsUIIapUIa BJIEKTP IOPUTMAJIAPHUHT DHEPreTUK CEpBUCUHU
TaKOMWJUTAIITHpUIL MyaMmodiapuy» (2011-13 itmmiap) uaMuii-TaqKUKOT JTOMHXACH
xamaa THUMMWuaunar 2006-2014 iwuiapaard WIMHA-TQIKUKOT HIIUIAPU PEKaACcH
OntaH OOFJIHK.



TagKUKOTHHHI MAaKCaAM 3JIEKTP YCKYHAJapHUHI HIIra SIPOKJIWINTU Ba
AKCIUTyaTalusl UIOHYIMIUTUHU omnpuill Ba ACK 3HEpreTuK CepBUCHU TAIIKWI
ATUIIHUHT WIMUK-yCITyOuil acocnapyuau uiuiad YuKUIIaH noopar.

Makcara >5pyuimuin y4yH Kyuugard TaaKUKOT Basudajapu KyWuirad:

KUIUIOK ~XY)KQJIUTH HUCTEBMONMYMIIAPU DJIEKTP TAbMUHOTU TU3UMUHUHT
TY3WJIUIIN Ba PUBOKIIAHUIIT UCTUKOOJUTAPUHU TAXJIUIT ATHIII;

ACK »1€eKTp HCTEbMOJIMHH, SHEPIETUK YCKYHAJIAPHU SKCIUTyaTalMs KAWL
Ba TAbMUPJIAII TAXPUOACUHU TAIKUK THIII,

ACK sHepreTuk CepBUCHUHT UCTUKOOJUIAPUHU OeNruan;

SHEPreTUK YyCKyHaJap MWINJAaH YUKHUIIMHUHT cababiapd Ba HOCO3JHUK
KOHYHUSITJIIAPUHU aHUKJIAIII;

HHEPreTUK CEPBUC KOPXOHAJAPUHHUHT KOMIAMIUIN YpHHU Ba MIUIA0 YHMKApPHUII
KyBBaTJIApUHU OHp *Kora TYmiain AapakaCuHU acoCIalll;

SHEPreTUK CEPBUC KOPXOHAIAPUHHUHT TAIIKWINN Ty3WJIMAacH Ba SHEPreTHK
cepBucra Ttajnad acocuja yJapHUHT (DAOJTUAT FOPUTHIIIMHU acocalll,

SHEPIUsIHU TEXall Ba KalTa THUKJIAHAJIUTAH SHEPTUS TYPJIAPUHH KOPHUM STUIIT
Oyiin4a SHEPreTUK CEPBUCHU TAILIKUI STUIIIHU aCOCJIAIIL;

SHEPreTUK CEPBUC KOPXOHAJTAPUHM TAIIKUI STUII Ba (HAOIUAT FOPUTHUIIU
Oyinya Taxxpuba JTOMMXaCHHU UILIA0 YMKHUIII;

MIu1ad YMKUJITaH SHEPTETHK CEPBUC TU3UMHUTA MOJIMABHUI 0axo Oepuill.

Tagkukor o0bexktn — ACK »3nexkrp 5sHeEpreTumk ycKyHalmapra CepBHUC
XU3MaTJIApUHU KypcaTUIITra UXTUCOCIAIITaH KOPXOHAJIap.

TagkukoT nmpeaMeTu — DHEPTETUK CEPBUC KOPXOHAIAPWHM TAIIKUJ ATHUII
ycinyOnapu Ba (GaonusAT IOPUTHINM KOHYHUATIAPU TAJKUKOTIAPHUHT TMpPEAMETH
XUCOOIaHAIN.

TagkukoT ycyaapu. TaakukoT kapa€Hula Mypakkad TU3UMIIAPHU TaIKUK
ATUII, YHEPTETUK CEPBUCHUHT caMapajopiurura (paxkrtopiap TabCUpUHUHT cabad-
OKMOATJIApUHU TaxXJWJ OTUII YyciayOjapura acocliaHraH THU3UMIIM EHJIAIyB
TaIKUKOTJIAPHUHT YCIYOUN aCOCHHHU TAIIKWJI dTaau; TAAKUKOTIAPHU YTKA3HINIA
MaTeMaTUK TaXJWJ, SXTUMOJIJIAp Ha3apusCH, MaTEMAaTUK CTaTUCTHKA, TaXXpuOa Ba
UuIad YMKApUIll CHHOBIIAPH yCayOnapuaan (ponganaHuiras.

DHEPreTUK CEpPBUC KOPXOHAIAPUHUHT Taxpuba JIOWMXATapUHU UILIA0
YUKHUII Ba MUKTUCOJAUN caMapaJopiuTrvuHu Oaxosall WHBECTULIMS JIOWHXaTapuHU
MOJIMSIBUHM Oaxosal yciryoJiapura acociaHTaH.

TagKUKOTMHUHT WIMHMEH STHIWJIMIY KyHHIaruiapaad noopar:

SMEKTp  yCKyHAJapHUHI  WIUIAl  HMMKOHUATIAPM Ba  IKCIUTyaTarus
WINOHWIWJINTUHA OWIMPUIIHUHT XaMJa arpocaHoar KOMIUIEKCHAA JHEPTreTHK
CEPBUCHU TAIIKUJ STULITHUHT WIMHA-YCITYOUi acocliapu UILUIa0 YMKUIITaH;

arpocaHoaT KOMIUIGKCHHUHT DJHEPreTHUK CEPBUCUHM TAIKWI ATUITHUHT
WIMUR-yCcITyOuid acocinapy TaKOMUUIAIITUPUIITAH;

SHEPreTUK CEPBUC KOPXOHAJIAPUHUHI IKOMJIAIIWII YPHU Ba TAIUIKWUIUU
TY3WJINUIIN WIMWANW aCOCJIAHTaH,;

DHEPIeTUK CEPBUC KOPXOHAJAPUHUHT (DAOJUST IOPUTHUIL XYCYCHUSTIAPU
TaJIKUK 3THUJITaH;

SHEPIreTUK CEepPBUCHU TaIIKUI STUITHUHT umiao YUKHWJITaH
MPUHLIUIUIAPUHUHT MOJIUSBUHN acociapy UILIA0 YUKWITaH;
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Taxpuba TaAKUKOTIApU Ba arpocaHoaT KOMIUIEKCHIIAa SHEPIeTHK CEPBHUC
KOpXoHanapu (aoiusITH caMapaJopJIMTMHA MOJIMSBUIM OaxOJalllHUHT HATHXKaJIapH
OJIMHTaH.

TaagKuKOTJAPHUHT aMaJIUHi HATHKAJIAPU KyWuaarmiapaad nuoopar:

HHEPreTUK CEPBUCHU TAIIKWJ ATUIIHUHI WIMUN-YCIyOMil acociapu uILIad
YUKWJITaH;

ACK maBxkyJ 3JIEKTp SHEPIUsICH UCTEHbMOYUIIAPH, SHEPTETHK YCKYHAJAPHU
OKCIUTyaTanus Ba PEMOHT KWW TAXKPUOACH TaJAKUK dTUIITAH;

ACK sHepreTuk CepBUCHUHT PUBOIIAHHII UCTUKOOIIApH aHUKJIAHTaH,

DHEPTeTUK YCKYHAJAPHUHT WIIIaMai KoJuiu cababiapu Ba KOHYHHSTIAPU
OeNTrIaHraH,

ACK coxamapusia 3HEpPreTMK CEpBUC KOPXOHAJTAPUHUHT >KOMIIAIIUIIM Ba
UIUIad YUKapHIl KyBBaTJIapyuHU OUp >KONTa HUFHII Japakacu acoClaHTaH;

DPHEPrUsHM TeXalll Ba Ba KalWTa TUKIAHYBYM DSHEpPrus MaHOanapujaH
doitnananuin HyHATUIIUAA SHEPTETUK CEPBUCHU TAIIKUIJI STUITHU acOCIall,

ACK kaliTa TallKWI 3TUII MIAPOUTUIA TEXHUK CEPBUCHM TAILKWJ STHILTA
SIHTY €HAAITYB UIIUTA0 YUKUJITaH;

HaMyHaBUW SHEPTEeTUK CEPBUC KOPXOHACUHUHT JOUUXACH UIIIA0 YMKUJITaH.

TaakuKOT HATHKAJAPUHUHT MIHOHYJIMJIUTH TaKKOCIAITHUHT yMYMKaOyJ
KWIMHTAaH ME30HJapura acocliaHraH Ba aHanuTUK Qopmynanap Ouiax
TaCIUKIAaHUO spaTWIraH MoOJeIUIap Hazapuil Ba TaxpuOa HaTWKalapuHU
TaKKOCJall UMKOHUSITUHUA O€praHIuTUHU KypcaTau.

TagKuKOT HATH/KAJIAPMHUHI HAa3apuid Ba aMajJuMd  axXaMHSTH.
TankukoTnapaa OJIMHTAaH HaTWKAIAapHUHT Hazapuid Moxusath ACKHM Kaiita
TAIIKWI S3THUII [IAPOUTHAA SHEPreTUK CEPBUCHU TAIKWJ ASTUIIHWUHT WJIMHM-
yCciyOuil acocliapvHM HIUIA0 YUKHUIIAAH, YHEPTETHK CEPBUC KOPXOHATIAPUHUHT
JKOWJIAIIMII YPHHU Ba TAIIKWIAW TY3WJIWIIWHUHT AaCOCIIAHTAHJIUTH, DHEPreTHUK
CEpPBUC  KOPXOHAJAPUHUHT  (DAOTUAT  IOPUTHIN  XYCYCHUSATIApU  TaIKUK
STWITAHJIUTHIaH UOOparT.

JluccepTauMsitHUHT  aMaluyd  axaMHMsTH DJJIEKTP YCKYHAIAPHUHI — MINra
APOKJIWIIMTY Ba 3KCIUTyaTauuss MmoHuanauruaun ommpui Ba ACKna sHepreTuk
CEpPBUCHU TAIIKWJ ATUIIHUHT WUIMUN-YCIyOMIl acocliapy WIUIa0 YUKUITAHIHD.
ACKHHM KaiiTa TallKWJI STUII I[IAPOUTHAA TEXHUK CEPBUCHU TAIIKWJI JTHUIITA
gHruya €HaamyB cudartuga SHEPreTUK CEpPBUC KOPXOHACHUHUHT TakpuOa
JOMMXAaCUHU MILTa0 YUKHILTA UMKOH sipaTras, 0y aca ACKHM KaliTa TallKuil 3THIL
IAPOUTHIA DHEPreTUK CEPBUCHM TAIIKWJ JTUII Ao0J3apd WIMHi-aManuid
MyaMMOCHHU XaJI KWIHIIIA sSTHru4a €H1allyB Xuco0IaHau.

TagKUKOT HATHKAJAPUHMHI KOPUHA KUJIMHUIM. HWMnmMuii TagkukoT
WITMHUHT HATUXKaJapy acOCHJIa: SHEPIeTUK CEPBUC KOpXOHACH OViHUYa IHEPTEeTUK
YCKYHQJIAPHUHT TYXTa0 TYpHIN BaKTUHU KUCKAPTUPHUIN Ba YJIApHU camapaiiu
OKCIUTyaTaysl KWIWITHUHT TAlIKUINH-TEXHUK YyCIyOlapu WIUIad YWKWITAaH Ba
V36exucron PecryGmkacy KUILIOK Ba CYB Xy KaTHTH Ba3HPIIHTH KOPXOHAIAPHIA,
Kymilaiad, TOIIKEHT BWJIOSATH HAcoC CTaHOusuiapy Ba HaBowil BUJIOSTUHHHT
Kapmana, Kwusunrema, HaBOaxop Ba Xartupuu TyMaHJapu MalluHA-TPAKTOP
napkuga (2013 wmn 20 HOsiOp Ba 2009 #iun 11 wHosiOpjmaru mamosiaTHOMAsap)
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HiU1a6 YuKapyira xopuil kuanaran (Y36exucTon Pecrny6ankacu KUILIOK Ba CYB
xyxkamurd  BazupauruHuHr 2015 #wn 2 urongarm  Ne04/31-647-connu
MabIyMOTHOMAacH). TaAKUKOTIAH OJMHTaH HATWXKajap MaTeMaTHK MOJIe] Ba
QNropuTMIIap acocuja JacTypuid MmaxcyiotnaH doinananum Tyhalaum Ui
YHYMJIOPJIMTUHUHT OPTHILHU, Tal€prapivk KodPPuuueHTUHUHT 9 dousra ycuim
Ba HOCO3 YCKyHAJIAPHUHT HaBOaTaa Typuiu 2 6apobapra KUCKapUIld HaTHXKacuaa
ANEKTP YCKYHAJAPUHUHT TYXTa0 Typulll BakTh 33 gousra KUCKaprad xamja uiniad
YUKApULI CYpaTUHU OLIMPHUII Ba MEXHAT PECYPCIAPUUHUHT TEKAIHUILINTA SPUILIHIL
OpKaJIM UKTUCOIUI caMapaaopiuk 142 muiH. 91 MUHT CYMHM TaIIKWII 3TraH.

TagKuKOT HATHKAJAPUHUHT anpodanusacu. TagkUKOT HaTwkanapu 17 Ta
WUIIMAK-aMaJIui KOH(epeHIusIapa, KyMJIalaH 3 Ta XajakKapo:
«DyHIaMeHTalNbHbIE W TpuUKIagHblie Bompockl  (usukm» (Tomkent, 2013);
«Applied Sciences and technologies in the United States and Europe: common
challenges and scientific findings» (New York, 2014); «®yHnameHTalbHbIE U
npuKiIagHbie nmpodseMbl Hayku» (MockBa, 2014) Ba 14 Ta pecnyOiuka HIMHIA-
amanuii amwxymannapuna: «CoBpeMeHHbIe MNpOOJEMbl BOJHOTO U CEIBCKOTO
xo3siictBay  (Tomkent, 2006); «I[IpoOrembl HaAEKHOCTH U 0O€30MACHOCTH
TUAPOTEXHUUECKUX coopykeHui» (TomkeHT, 2006); « ATpOUHKEHEPUSIA TABJIUM,
¢an Ba umad uyukapuin uHTerpanuscu» (Tomkent, 2007); «Kuuwiok Ba cyB
XYKamuru unuiad 4YMKapuild y4yH IOKOPHM Mallakaldd Kajapjap Tanépiaii
myammodiapu»  (Tomkent, 2009); «Kunwok Xykalurujga TEXHUKa Ba
TEXHOJIOTHSIap CEPBUCHUHU PUBOXIAHTHpUII HcTUKOOoutapn» (Kapmm, 2010);
«PecypcocbOeperaromue TEXHOJOTMH Ha  HKEJIE3HOJOPOKHOM  TPAHCIOPTH
(Tomkent, 2011); «IIpoGsembl pa3BUTUS Majoro OW3HECAa, OCHOBAHHOTO Ha
HayYHbIX JIOCTMOKCHHMSIX W WHHOBALMOHHBIX TEXHOJIOTHSAX, B3I MOJIOABIX
yuenbix» (Towmkent, 2011); «Ep pecypcnapuman camapanu QoiiianaHuin Ba
ylnapHd Myxodaza KWIMIIHUHT 1oi3apd wmyammonapw» (Tomkent, 2011) u
«IloBbienue 3HPEKTUBHOCTH, HAJEHKHOCTH M OE30MACHOCTH TUIPOTEXHUYECKUX
coopy>kenuit» (Tomkent, 2012) anpoOanusian yTKa3UIraH.

Jucceprauyss MIIMHUHT AaCOCUMM HATWXKajdapu TOIIKEHT UWppurauus Ba
MEJTUOpalis UHCTUTYTH «DJIEKTPOTEXHUKA Ba IJICKTP IOpUTMay KadeapacHHUHT
keHravtupwiran vurunumuaa (Tomkent, 2014) Ba  TomkeHT gaBiaT TEXHUKa
yHHBepcHTeTH Ba Y3P ®A DHepreTuka Ba aBTOMATHKA MHCTHUTYTH Xy3ypHAArH
16.07.2013.T.02.01 pakammu wimmii kenram kKomugaru 05.05.07-«Kumnmmox
XYKaJuruaa 3JIEKTP TEXHOJOTHUsIAp Ba 3JEKTP YCKyHalIap» UXTUCOCIUTH Oyiinua
nnmuil cemunapaa (TomkeHT, 2015) Mmabpy3a KMIIMHIIM Ba MyXOKama 3THIIIH.

TagKuKOT HATHKAJAPWUHUHI IbJOH KWIMHMINM. Jlucceprauus MaB3ycu
Oyiinua 32 Ta wiaMuil uil, )xymianad 14 ta uaMui makonanap, yiapaaH 4 tacu
XOPWXKUM JKypHasuiap/ia, 3 Ta HIMUM Makojanap Xajakapo WiIMUA KoHpepeHusiap
Martepuaiyiapu TYIUIaMHJla Hamp KwinHrad Ba 1 ta OXM yuyH spartwirad
JACTypHil BOCUTAJIapHU KAkl KUIUII TYBOXHOMAJIapH OJIMHTaH.

JuccepTanMsiHUHT TY3WIHIIKA Ba Xakmu. Jluccepranmsi kupwuii, Oernra
0600, xymoca, ¢oiinananuiran agabuérinap pyixaru, wioBa Ba 200 caxuda MatH,
37 Ta pacm Ba 28 Ta xanaBangaH ubopar.
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JluccepTauMsHUHT ACOCUI Ma3MYHH

Kupnm kucmuza auccepranusi MaB3yCHHUHI JI0JI3apOJIMTM Ba 3apypaTH
acocjaHraH, TaJKUKOT Makcaau Ba Basudanapu, OOBEKTH Ba MpPeaMETIIApU
AHWKJIAHTaH Y30ekucToH Pecry6nukach (aH Ba TEXHONOTHAIAP TAPAKKUETHHUHT
YCTYBOp MyHaIuIUIapUIra MOCJIMIY KypCATWIraH, TAAKUKOTHUHT WIMHN SHIHJIMTA
Ba aMaJIUi HaTKajgapu Oa€H STWIraH, OJIMHIaH HATHMKAJIAPHUHT WILIOHYIMIATH
acoCjaHraH, YJapHUHI Ha3apuid Ba aMainuil axaMusaTd ouub Oepuiiras,
TaAKUKOTJIAPHUHT HATI)KAJIApUHU aMaija >XOpUH KWIMII XOJaTH, HIIHUHT
anpoOanys HaTWXanapy, YbJIOH KIWIMHTaH UIIJIap Ba AUCCEPTALMSHUHT TY3HIINIIHN
Oyiinya MabJIyMOTJIap KEATUPUIITaH.

bupunun 000 (Kunwioxk XyXanuru UCTEBMOJYWIAPUHUHT — BJIEKTP
TabMHUHOTH, DJEKTP YCKyHAJAPUHHM OKCIUTyaTallds KWIUII Takpubacu Ba
DHEPreTUK CEPBUC HUCTUKOOIUIapH)la KUIUIOK HMCTEbMOTYHIAPUHUHT DJIEKTP
TabMUHOTH XaKuJaru yMmMyMuid MabiaymoTiap kentupwirad. Iy Ounan
Oupranukia 3jekTp sHeprusicu ucrebmonunnapu, ACK sHepreTuk yckyHaiapHU
HKCIUTyaTalusl Ba peMOHT Kuiuil Taxpubacu xamaa ACK sHepreTuk cepBUCHUHT
MCTUKOOJUIapH TaXJIUJI KUJIMHIaH.

KHILIIOK HCTEPMOTUUIAPUHMHT 3JIEKTP TABMUHOTH Y3UHUHT XYyCYyCUATIApUra
sra. KaOemnap opkaaum TabMUHIAHYBUM, Y4 (a3aid IOKJIaMald CaHoar
UCTebMOTUMIapuaad (apKiu YIapoK, KUIUIOK MCTEbMOTUYMIAPU TapMOKJIAHTaH
XaBO 3JIEKTp JIMHUsUIApUAAH TabMHUHIJIaHAa . KUIuloK nerepMonuniaapu HucOaTaH
KMYMK, JIGKUH KHiiMaTh Oyinya Typiau4a KyBBaTiu, Oup-OupuaaH Karra
Maco@aapra TapKaJraH rKi1amara ara.

OneKTp TapMOFUMHUHI Xap KaHAall HyKTacura TYpJiu XHJI XapaKTepUCTHKAIU
KYIl COHJIM MCTEBbMOJNYWIAD YJAHWIIA MYMKHH. AJOXHAA XOJaTiapaa Manaa
IOKJIaMaJIapHU TabMUHJIAI KUYUK KyBBaT/IM Oup (azanu TpaHchopmaTopiapiaH
amaJra OmMpUIaIn.

Kunnok xyxanmk MaxcyJIOTJIApUHHM CaHOAT acoCHa €TUIITUPYBUYU Ba KauTa
UIUIOBYM KOpXOHanap (KopaMous, uyuka, mappasianap OOKWIaIuraH, KUIUIOK
XY)KaJMK MAaxCyJOTJIApUHU Cakjiall, KaiTa WL MaxkMyalapd Ba XO0Kas30)
aloOXUJa TYpyXHH TalIKWJ 3Taad. by MaXMyaJapHUHT 3JIEKTP TabMUHOT
cXeMajapu MypakkaOiuru OYiuda caHoaT KOpXOHajapu CXemallapura SsKUH
KeJaau.

upuk JaBnaT HACOC CTAHIMSUIAPH HACOC AarperaTJapuHHHT  DJIEKT]
TabMUHOTH 11y CTaHUUsAJIApHUHT OanaHcuaaru 110 kB HuMmcTanuusnapaan amanra
OLLIMPHIIA]IH.

KuImoK 351eKTp yCKyHAJIapuHU TabMUHOTHHM aMajra OIIMPYBYH DJIIEKTP
y3aTUII TU3UMJIAPUHU ONEpaTUB OOIIKApHIL Macajaiapua XYKaTUKHUHT 3JIEKTP
TEXHUK XOIUMJIAPU XYAYIud o5iekTp TapMokK KopxoHanapu (XITK) teskop
XOJUMJIApUTa- AUCTIETYEPINK OOIIKAPYBUHUHT TY3WIHUILNATA MOC PaBUILAA- SJICKTP
TabMUHOTH KOPXOHACUHUHT HaBOAT4u AucreTryepura OyilcyHaau.

DNEeKTp MCTEBMOJM JUMUTH Ba MAaKCUMyM COaTIapuja HOKJIaMa JIMMHUTHUIA
pHOSI KWJIMII, aBapusl YEKJIOBJIApH Ba SHEPIeTHK TU3MMJAA KyBBAaT €THIIMaraHuja
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IOKJIAaMaHU Y3WIIl Macaiajapu Oyinda Te3Kop paxO0apiuKHU 3JEKTP TabMHHOTH
KOPXOHAJTApPUHUHT MyTaXacCUCIapH 3 3uMMMaliapura oJiaJiu.

Tamku »dnexkTp TabMHHOTH dJekTp TapMmokiapu XOTK OGamancuna
Oynrannuru cababnm, ymapra xuzMar kypcatuin OwiaH XIOTKHHHr Terumuim
XU3MaTiapy Ba Koujanapra OMHOAH TYMaHHMHI MabMYpPHH XyJyAu 4derapacuua
tamkui stunagurad, XOTKuunr tamkunuit OYnuHMacu cudaTtuaa- dJIEKTp
TapMOK KOpXOHaJapu IIyFyjuiaHaau. Kuluiok XyKaqurd UCTebMOTUUTIAPUHUHT
MalJIOH WYWJArd DHIICKTP TapMOKJIapU KHUIIIOK XYKAIUK KOPXOHAIAPUHHUHT
Malariapy Xxucooura Kypriaay Ba yIapHUHT Oamancuaa Oyiaam.

AMMO, OyryHTH KyHJIa MaWIOH WYHAArd DSJEKTp TapMOKJIapura Xu3mar
Kypcatuill OWJIaH XYCYCHUW Iaxcliap, S’bHU «JJICKTP HWIIWHHU TYIIYHAJIUTaH»
oJlamJiap IIyFyJUIaHMOK/A.

By sca y3 HaBOaTtuma xamMoa Ba COBET XYKaJUKIApH TapKaauO KETHUILIU
HaTW)KacuJa DHEPreTHMK YCKyHalap OJKCIUlyaTalusick OWwilaH Xe4 KHUM
HIyFyJIJTaHMaETraHuHU Ky pcaTaiu.

V36exucron Pecny6iukacn mapoutnna ACK SHepreTux KyBBATIapHHUHT
ACOCUHHU CYFOPHII YYYH JaBJaT HACOC CTAaHLMSIApPH Ba MEITUOPATUB JIEKTP HACOC
arperaTJiapy TaIlKujI 3TaJIu.

OKcIutyaTanusa Taxpubacu Ba KYIiiad TaJAKUKOTIAp HATWKajJapu IIyHU
KypcaTaJiuKy, YyKypJHUK[Ia HIUIAWIWTaH 3JIEKTP HACOCIAPUHUHT SKCIUTyaTalus
WIIOHWIMJIMTUHUA OLIMPHUIN Oyiinya KaTop TaBCUSJAPHUHT WILIA0 YMKUIIMIIM Ba
UIIad YMKAPUILTa KOPUM STUITAHINTUIa KapaMaclaH, YIapHUHT WIIOHYWIMIINTY
MacTIUIuya KOJIMOKAa. by uyKypaa uiaiiiuran 31eKTp ABUTraTeJUIAPHUHT UIJIaH
YUKUAIOM OujaH OOFIMK. YJApHUHT MIUIAIIMAAQ DJJIEKTp TapMOKJIapuaaru
IMKAaCTIaHUIUIap OWiiaH OOFJIMK Te3-Te€3 l03ara KelaJuraH aBapus pexuMiapu,
TYIUKCU3 (aza pexuMIIapuIaH MyCTaxkKaM XMMOSHHUHI WYKIWTH Ba yCKyHajgapra
eTapiiiya Xu3MarT KYypcaTWJIMACIWTH, Xamjaa XyZAyJjap/ia KEHr TapKalraH
YCKyHaap SKCIUTyaTaI[UsICHHUHT Y3UTa XOCIUTH acocuii cababiap XucoOmaHaau.

V36exucton PecryGnukacuaa WHUIMK HMIUIA0 YMKApUIAETraH  dJIEKT
SHEPTUSCHHUHT Kapuib 31 % (KUIIOK TyMaHJIapH axOJUCHHUHT UCTEbMOJH XaM
XyucoOra OJIMHTaH) WCTebMOJN KuiauHaétranura Kapamacnan ACK snektp
YCKYHaJlapra TE€XHHK XH3MaT KypcaTUIl MacT Japaxaaa KOJIMOKIA, Xu3MaT
KypcaTUIl Ba TabMHUPJANIHUHT 0ab3u Oup Typllapu TEXHUK Ba KaJpiap
Macajgacuia NyKOTUIIIH.

KUnuiokKHUHT  WINOHWIM  SHEPrusi TabMHHOTH OWJIaH  IIyFyJUUIaHTaH
«ArpocaHoatsHepro» OupiammMacu Typiu cababiiapra Kypa 3JIEKTp yCKyHajapra
KOMIUJIEKC TEXHUK XHM3MaT KypcaTHIl Ba PEMOHTH OyiiMua amanaa Y3UHHUHT
(haoTUATUHY TYXTATIH.

DJIeKTp YCKyHaJapHUHT €03 (MINra SPOKJIM) XOJIATUHM Cakjiad Typuiira
WYHANTUpWIITAaH 4Yopa-TaaOWpiap THU3UMHUTA - OKCIUIyaTalus TYyIIyHYacHura
HUcOaTaH TOp EHIANIYBIAH KEYMIN KEepakK. ODKCIUTyaTallUSTHWHT Ha3apusiCH Ba
aManuEéTH  DJEKTP yCKyHamapjaH (QoimanaHuIl, Xu3Mar KypcaTWil Ba
TabMUPJAIIHA XaMja YHEPreTUK XU3MATHHU TAIIKWJI STUIIHU Y3 WYHUTa OJHIIN
KEepak.
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XKaxon Ba Mamiakatgard MaBxXyn TaxpuOanu xucobra omubd ACK
HHEPIeTUK CEPBUCHUHT INAKINHU, JHEPTETHUK CEPBUC KOPXOHATAPUHUHT TAIIKUITAN
NPUHIUILIAPY Ba )KUXO3JAHUIITMHY TaHJAII XaJl KWIYBYM X0JIaT XUCOOIaHAIH.

ACK sHepreTHx cepeHc

T anms st Texzm:

DHepTHA TeXa JacNHATHEH
MYE o D HETANITHp HI

F 3

DHERTETHE YCKYVHANAPHHHAT
MOHTRER Ba COSIIa

ET? wopuit stam byinga
$ACTHATEH MYEC HETAIITHD I

[ 3

PHEPTeTHE YOKYVHALAp HHHD [Ipo-
DHTAKTHE CEPEHCH Ba PEMOHTH

SHeprHA eTEasHb Bep VEYE KoM-
nanuAnap GHIaH Faapo xHcobrap

F 3

AUry Ba pEKOHCTPYKUHA KENHEA-
IHUTaH SHEPTreTHK KYBBaTIapHH

3

NoHHZATAIT

DHEpTETHE YCEVHANARHE CoTHE
ONHIIA AHIEPIHE XH3MATIAPH

&

1-pacm. JHepreTuk CepBUCHUHI TAIIKWIMA-(AoJIuAT Macanajlapu

Kummok  251ekTp »HEpPreTHKacMHU PUBOXIAHTHPHUIIAATA fo3ara KeJraH
WOKTUMOMM-UKTUCOIUNA X0JIaT KHUIIJIOKA YHEPTeTUK XYKATUKHUHT (DAOTUAT 0Ju0
OOpUIIMHYM KYJ1ad Typullra WYHAITHPUITAH CEPBUC XHU3MATIAPUHM TaITKUJ
ATHUINTA SHrU4a €HJANTyBJIApHU Tanad KWwiaaud. YHU UIUIA0 YUKUIIA KyWHJIard
XOJIaTJIapHU XUCOOTa OJIUIII JIO3UM:

1. bup-Oupuman HadakaT WKTUMOMM-UKTUCOIUM  MOXHUSATH, OaJKu
yiuamiapu, UIad YuKapuIll TEXHOJOTUSIIAPH, KYJUTAHWIIAAUTaH niiad YuKapuIil
BOCHTAJapy Ba XoKazoyap OuiaH (apK KUITYyBUYM KV YKIAUIA KUIUIOK XYKATHK
KOpXOHaJapyu TU3UMHUHUHT MaBXY JTUTH.

2. Exunru Ba 601mKa sHEprus pecypcaapi 6axOCHHUHT OIIMIIH Ba YIAPHUHT
YerapajaHTaH/IMTH DHEPTHUs TEXKall, SHEPTUs TabMUHOTWHHMHT HOaHbaHABUU
MaHOaJTapUHU Y3IAIITHPUIIT MyaMMOCHHH KEITHPUO YUKAPAIH.

3. Pakobar kypamuiap MmIapoWTHIA HMXTHUCOCIAIIUIN, S3JIEKTP JHEPTreTHKa
XY KaJUTHTa CEPBUC XU3MATIApUHHU KypcaTuIaa HadakaT TEXHUK Ba TEXHOJIOTHK,
Ok MOJUS-UKTUCOAMM Ba XyKyKMW MacajajllapHU XaM XaJl KHWiia OJiaJuraH
IOKOpY MaJIaKaJli MYTaXacCUCIApHHU Kal0 KUJIUII OpKaJId camapainu (paoiust
IOPUTHUII UMKOHUSTH MaBXY/I.

4. ACK KuNUIOK XYKaluK HMCTEMOJIYMJIADUHUHT DBJIEKTP TabMUHOTHU
Macajansapuja dHEpreTuka TU3UMUHUHT MOHOTMOJ OOCHM YTKA3WIITN MaBKYJIUTH
DPHEPreTUK THU3UM OwiaH Oup Karopaa ro3ara KelnaJuraH MyaMMOJapHHHT
CUMMHUHHU TOMa OJAJUraH, HadakaT KUIUIOK XYXKaJuru ToBap wuIIad
YUKAPYBUYMJIAPUHU, O0aTKH MKTUMOMH coXaylap Ba KUILJIOK aXOJIMCHHHHT MaWIITUi
TYpPMYIITUHYU XaM cU(}ATIN SHEPTHUS TABMHUHOTHTA XHCca KyIlla OJIauTaH MyKOOWII,
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MajaKaiu 3JEKTP IHEPreThKa XW3MAaTHHU SIPATUIIHMU Tanad KujJaad Ba TaIIKHII
ATHUII KapaCHUHU KYJI1a0-KyBBaTIaiau.

TyMaH a1exTp PHepreTuka XU3MaTHHUHI MakOyJl TAIKWIMN Ty3WJIMACHHU
TaHJIAIl arpoCaHoaT MILIA0 YMKAPUIIMHM TEXHHUK KalWTa KypOJUIAHTUPUILHUHT,
DHEPreTHKa Ba HJICKTPJAIITUPHUIN BOCHUTAJApPUHM TEXHUK JKMXATJaH CaBOMJIU
AKCIUTyaTalysl KWIMIIHUHT cu(daT TOMOHJIApUHU KYTIPOK Oenruiaiau.

Oxopuna kypcarwiraninapHu xucoOra oOJIMO SHEPreTUK CEPBUCHUHT
KyHuJaru Talkuini-(pyHkuuoHan macananapudu (l1-pacm) Ba ACK sHepreTuk
KOPXOHAJApUHHUHT TAIIKUIUN TY3WIMACHHU (2-pacM) TaBCHsI 3TUII MYMKHH.

[

¥ahexucTon PecmydmkacH KHILIOK Ba CYB I
XFKAIHTH BasHp Irin :
[

FopzonanapHHHr sHEpreTHE yCEVHATAPH

|

|

|

|

|

|

| Bumoar xuuuior, Ba cye XK anuru

i BomKapmacK

: Hpopaenit I

[ B¥Hcynumm TyMan KHIUOK, Ba CVE XK alHIH

i bomxapmacu

i I

i ZHEPreTHK CEPEHC KOpXOHACH

[

! *

e -

i ¥ |

. N |

: Waapo myHocabaTnap Hynyoull sMeKIp TApMOK KOPEOHATApH | |

| i

: “Wamapsuepronasopar” JH l i

i xynynuit 6YnmEManapy DHEPTHA TALMHHOTH !

I KOPXOHACH :

; L4 ¥ i

| ¢ ] l ¢ ;

: Tepuep Ba Kuumowr, xyx anux MMaxcui Kuumowr, i

i LUIHPEAT MAKCYIOTNApHEH TOMOPEA wolnapugarsa I

| IV RATHKTADH FAHTA HII AT P EAUTHET AL H CEpEBHC :

I KOPEOHANAPpH HHEMATIAPH i

| |
|

| |
|

| |
|

| |
|

| |

2-pacm. ACK 3HepreTuk cepBHC KOPXOHAJIAPUHUHT (PA0IUSAT
IOPUTHII CXeMaCH

ACKHUHT »HEpPreTMK TU3UMHUHU SPATHUILI HIIOHYIM BJIEKTP TabMUHOTHH,
HHEPreTUK YCKyHajap/laH IOKOpW camapana (oipanaHuill, dJIEKTP IHEPTUsSCUTAH
OKHUJIOHA (DOWATaHUIIIHYA TAITKWIT ATUIII UMKOHUSTUHU TAbMUHIIANIH.

HNxxunun 606 (DHEPreTHK cepBUC KOPXOHACH TH3UMH, JKOMIAIINII YPHHU Ba
KypcaTTU4uIapyuHU acocClalll)a SHEPreTUK CEPBUC KOPXOHAJAPUHUHT TaIIKWIUN
TY3WINIIA Ba >KOMIAIIMIIMHK acOCiall, YHEPreTHUK YCKyHajaapra CEpBUCHHUHT
TaHHAPXUHH, TAIUII XapaKaTJapuHU XUcoOra oMb aHMWKJIalll, SHEPTETUK CEPBUC
KYpCaTKUWIApUHUA acocjialll Ba 3XTUET KUCMJIAp 3aXMpacuHU OamiopaT KHJIHILI
Oyinya TaIKUKOTIIAp HATHXKaJapu KEJITUPUIITaH.

ArpocaHoaT MaXMyHJla SHEPreTUK CEpPBUC KOPXOHAJAPU HILJIAITUHUHT
caMapaJiopJIurura MCTE€bMOJYWIAPHUHT KYpCaTUIAUIaH Xu3MaTiapra Ttanadu
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XucoOra oMMHUO Xam1a KOHKPET MIUIad YMKApHII MIApOUTIApH acocuia yJapHU
MIAKJUITAHTUPUIL ~ aCOCHJA DHEPreTUK CEPBUC  KOPXOHAJapUHU  OKWJIOHA
peXaJalTHPHUII Ba KOUJTAMTHPHUIN HYIM OWIaH SPUIIIIAINA. Y HUIUIA0 YHKAPHIIT
JACTYpUHUHT Y3 BakTHAAa OaXapWIMIIMHA TabMUHJIOBYM MaKOyJ TalIKUIAN
TY3WJIUII Ba TEXHUK BOCUTAJIAPHUHT aCOCJIAHTaH TApKUOWHU KY3/1a TyTalH.

Xu3MaT KypCcaTWIAIUTaH SHEPreTHUK YCKYHAJIAPHUHI KYyTWUJIAQIWraH COHUHU
AHUKJIAIITHPUIL Ba KOPXOHAHUHI JKOMJAIIAQAWraH >KOMWHHM TONHUII Y4YyH
UCTCbMOTUYMHUHT HCTarMHU aHUKJIAIIHUHT VXIMIATUILIapuaad ubopar Oyiaran
PeiinuauHr rpaBuTanys MoAenuaad GoiganaHuIl MyMKHH.

OHEPreTUK CEpBUC KOPXOHAIAPUHU SKOWJIAIITHUPUIIHU MaKOyJIAIITHPHILI
OyIOPTMAUMHUHT HOMILIA0 YMKApUII BAaKT Ba MaOJaFlapuHU KaMaTUpHINTra
nyHanTupuiaran 6ynaub, Oy xusmatiapra, Xu3mar KypcaTuil cudarura TalaOHUHT
OLIMIIMIa Ba HSHEPreTUK CEPBUCHUHI XyAyUlapJa MaBxKyJ OYIuIIMra HWMKOH
ApaTaJiy.

Kypub umkunaguran MabMypuil TyMaHJa TH3UM KypUJIaJWraH IacTiIaOKH
HYKTQHUHI  JKOWJalaJWraH JKOMuAa  OFUPJIIMK  MapKa3suHU  TONMILHHUHT
TaKOMUWJUJIAIITaH yCyJu Oyiinya aHuKJIaIl MyMKUH.

Mabmypuii  TyMaHHUHT  (BWJIOATHUHI)  KapTacu TYFpu  Oypuakim
KOOpAMHATajIap cucreMacura (X, y) XYXaJIWKIApHUHT >Koimammmu 1,2,3,...,n
oenrunad okodnamtupunaau. KoopaumnaTtamap yKupa  HyKrajgap-IyHKTIap
(Q1, Q2, ...0y) HOUUXANAIUTHPUIHO X1, X7, ..., Xn BA V1, V2, ..., Vn KAUMATHHU TOITHIIT
MyMKHH. KelHMH Xu3Mmar KypcaTuiaauraH OOBEKTIap IOKOpHAa KEJITUPHITraH
kodpdunmreHTiap xucobra OJMHUO MHTWIAJAWTAH W3JIaHAJAUTaH HYKTaHUHT
KOOpJIMHATaJapyu aHUKJIAHA]IH.

1oi xQ KK, 1ozn:vix 1ozn: yQKK, 1ozn:viY
Xy = : n = n1 ! yp = - n = n1
2.Q 2.Q 2.Q >Q

p
oy epma 10 — macmrab koaddurnument; V,*- x ykura HUCOATaH OOBEKTIAPHUHT

, 1)

xuccacH; V.’ — y ykura HucOaTaH 00bEKTIAPHUHT XMCCACH.

TyMaHTapHUHT KHIUIOK XY)KAIWK MaxCyJOTIapUHA UILIA0 YHKAPHIITa
UXTHUCOCNIANTyBUTa  OOFNMMK  OYNTaH  KOPXOHAJApHUHT  DHEPrOTEXHOJOTHK
yCKyHanap ~ OWlaH  JKMXO3JAHMIIMHHU  XUcoOra  OJyBYH 7, v.eo.d ku?

ko3 dunreHTHAaH XaMm doiganaHuII TakIud dTHIIaIu.

XyayAJapHUHT IIaKJId Ba aHUK OWp TyMaHJa »DSHEPIeTUK CEPBUC
KOPXOHAJIADUHUHT JKOMJIAllyBM XUCOOra OJIMHUO DSHEPreTUK YCKyHAJapHUHT
HIAPTIIM OUPIIUK XAKMHU aHUKJTaHA U,

Homorpamma Oyitnua, OupuHYM KBaapaTAa «y», TYMaHJApHUHT Kalcu
rypyxra TETULUIM SKAHJIWTH XUCOOra OJIMHUO, BWJIOSTAA TAIIKWI 3TUJIAAUTaH
DHEPreTUK CEPBUC KOPXOHAITAPUHUHT COHU AaHUKJIAIITUPUIIAN.

bynna oSHepreTuk CepBUC KOPXOHAIAPUHUHI  HKOWJIALUMII  KOWIApHU
PETMOHHMHI  XyIyAWJa DBJEKTP YCKYHaJapHUHT 3UWiIMrd  Oyiimda Xam
AHUKJIAIITUPUIIATN.
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DHEPreTUK CepBUC KOPXOHAJAPWHHWHT MIAKIWHU TYFPU TaHJIANl y4yH
Kyhugarn Qakropiap XucoOra OJMHAAW. HWIUIAPHUHT HWWUIMK XaXXMH Ba
HOMEHKJIATypacH, OOBEKTHUHI TyMaH XyIyAuJia >OIIAIMIIM Ba TPaHCHOPT
OOFMaHMIIIAPH, XY)KAIMKJIAPHUHT JJIGKTP MOHTEpJapd Ba JKCIUTyaTalus
BOCUTAJIApU OMIJIaH TYJIHUKJIUTU Ba XOKa30.

bynna  3-pacMza  kenTtupwiraH — HOMOTrpaMmajaH  (poiganmaHuiIanu.
Opaunartanap VKuaa HOUIAPHUHT XaxMu Kyhunanu, Q aykragan N* Hyp (31ekTp
MOHTEpJIap OWjIaH TabMUHJIAHTAHJIMK) OWJIAH KECHINTYHYAa YH3WK YTKA3WIIAIIH.
Onuuran A HyKTaJaH opAuHaTaiap ykura mnapamwien AA’ 4Yu3UK YTKa3WIaJu.
Keiima QA uym3uK damra- Xy XKaldukjaapJaH TyMmMaH Mapkasurada macodara moc
KEJyBYM 3TPU YHM3WK OWJIaH KECUINTYHYa JaBOM OTTHpWiIaan. B HykTa pacmma
KYpCaTWITaHUJEK KYIUPUIIaJn, Ba YHEPTeTUK CEPBUCHUHT M3JIaHTAH 30HAIAPUHU
OenruioBun F HyKTa TomMIau.

Qyea.

3000
CHYIma

qap | PAFDHDE

e g

:

Q- Xyayanaru sHepreTHK YCKyHAJIAQPHUHT MIAPTIIM Oupiauru conu (3.11.0.)
3-pacM. N, aHMKJALl Y4yH HOMOrpaMMma

DHEPreTUK CEepBUC KOPXOHATAPUHUHT MILIA0 YMKApHIN KyBBaTIaApUHHU OUpP
xKoWra Tyrutam (KOHILEHTpalusyaml) ojaTAa KamuTal KyHwiMmalapra TalaOHu
KaMalTUpaau, JIEKUH OWp BAaKTHUHT V3MJla YHUHT TE3KOPJUTH IMacaluivra Ba
YCKYHAJIaQpHUHT OCKOp TypHUIIUTa OJu0 Kelaau, YyHKHM WUPUK KOPXOHA WITHUHT
TYXTa0 KOJIMIINWTa Ba WIAArd KUHWHUYMIUKIIApra XY »KaJuK SKAHHUJIA KOMIamraH
ycTaxoHa KaOu Te3 TabCUp Kypcara OJIMaiin.

Nmna® yukapuin KyBBaTJapyUHU OMp >KOWra TYIUIall YCKyHaJapHUHI OeKop
TypuO KOJUIIMHUHT KaMalluIura Ba TapKaTUII TE3JIAIIUIINTAa OJU0 KeJaju.
DHepreTuK CepBUC THU3UMHUIA MaBXKYyJ BOCHUTAJIap Ba XOAMMIIAPHU Oup >KoWra
TYIIAIl XU3MAT KypcaTUIl MYAJATUHUHT KHCKapuIura oy Kejaaau, JICKUH
OyHJa I0TYK XOJMMJIAPHUHT MIIKJIArK KeTUIIMACIUKIAp, SXTUET KUCMIIap €TKa3uo
OepunuInaa y3winiuiap Ba xokazojap Tydailnu HYyKoTuiaumu MyMKkuH. Mimad
YUKAPUIIHU KOHUEHTpAUMsUIalll Ba PEXATAMTUPUIIHU TalIKWI ATUIT Xamza
OOIITKAPUIITHUHT aHUKJIUTH OIMIUPWIHINY OujiaH Oupranukaa keunimu kepak. Uimga
IOKOpU Jlapakajard KEeNMWIIUIUIAPHA TabMUHJIAII KUHWMH OYnraHga Ba JXTHUET
KHUCMJIap OwWjlaH KOHHMKApPCU3 TAabMHUHJIAHMINAA SXTUMOJIArd Oapya UIIIaH
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YUKUIIAp Ba Oy3winunuiapra HucOaTaH Oapkapop OYnraH TaKCMMJIAHTaH KyTI
KaHAJLJTM TU3UMJIapra YbTHOOP KapaTHIll JJO3UM.

DHEpPreTuK CEepBUC KOPXOHAJTAPUHUHT (QYHKIUsIapuIaH OUpU XY KUK
HIapOUTHUAA HSHEPreTUK YCKyHAJIApHU JMATHOCTHKA KWJIUII Ba MNPO(UIAKTUK
XU3MaT KYpCaTHIll 3KAHJIUTMHU XucoOra onuil jio3uM. LIlyHuUHr y4yH KOpXoHa
XYKaaukaaH MakOysn Macodaia AKoMIaluIm Kepax.

YckyHaHu 01u0 Kenuin €Ku KyuMa OpuUTraaHUHT €THO KEJMI ypTada BaKTH
Kylugaruia aHuKJIaHa/Iu:

a0 = %%, (2)
Oy epaa & - yckyHaHU 0JIUO Kenuul (KyuMa OpUrajaHuHr KeJIulll) ypTraya Te3JIUrd.

VYcekyHann onmu6 kenum  (kKyuma OpurajaHUHT KEJIMI) YYyH BakT

HYKOTUIUIKIAH 3apap (cymiapaa)
q = 4 NogoR

3 9 7 3)
Oy epma C,,, - yckyHa Oup coaT TypuO KoiaMmuaaH 3apap (cymnapnaa) (OyHaa
YCKYHaHH TalllUIIl Y9yH OWUp COQTIMK TPAHCIOPT XapakaTIapWHU XaM KYIIHII
MyMKHH); A- 1 coaTa yCKyHaHUHT HIILJIaMail KOJUII ypTadya COHMU.
N=501%

60
il

&0
LI

100

I=10 K3z

I, Il-koMIIeKC UXTUCOCTAIITUPWITaH UHANBUIYANl XU3MaT KYpCaTHUIll 30HAJIapU
4-pacM. JHepreTHK CepPBUC IAKJIUHA AHUKJIAII YYYH HOMOTpPaMMa

butra ycKyHaHWHT WIIIamMail TypUIUIaH KENraH 3apap SHEPTeTHK CEpPBHUC
KOPXOHACHHUHT XH3MaT KYpCaTHUIl 30HACH pagdycWra TMPOIMOPIIMOHAT Ba
YCKYHAHH TAlIWII TE€3JIMTUra TYFPU MPOMOPUHUOHAN. Y CKYHAHUHT UIIaMai TypHII
BaKTUHUHT KYMaWUIIN- YHEPTETHUK CEPBUCHUHT KOHIICHTPAIMSJIAHUIINIA  aKC
TabCUP KYpcaTyBYH (PaKTOPIUP.

[ly 6uan Oup BakTIa YHEPTETUK CEPBUC KOPXOHACH KaHYAIMK HUPHK OYJica,
YHUHT OUTTa XHU3MaT KypcaTHIaIuraH yCKyHara KeITUPUIITaH COJMUIITHPMA HApXU
MIYHYaIUK Kuuuk. Kanmurtan xapaKaTMHUHT TEXKAIHWIIA — DJHEPTEeTHK CEPBUC
KOpPXOHAJapPUHHUHT KOHIICHTPAIUsJIaHUIIIMHA KyBBaTIOBUH (DaKTOPIUD.
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KoHueHTpauussaHUIIHUHT ~ caMapaJiopiury  y4yH ©Oab3u Oup TallKu
IIApOUTIAp XaM Tanald KWIMHAIW, XyCyCaH, AXIIM HYyiaap, FOKOPH TE3IUKIU
TPaHCIOPT, MyCTaXxKaM aJI0Ka Ba HXTUET KUCMIIAp OUJIaH Y3ITyKCU3 TAbMHUHJIAHUILL

DHepreTuk cepBUC KOpXOHAcHUra rokjiaMa - H xusmaT KypcaTuil 30Hacuaaru
yCKyHajap COHMUIa Ba CepBUCTra Tajabjap OKUMHMHMHI Kajajumrura -A
IPONOPLUOHAI:

H =Ry, (4)
Oy epa y- XU3Mar KypcaTWIl 30HACUIATU YCKyHanap 3uwimrd (OMpiuK ro3ara
MOC KeTyBYH YCKyHaap COHH).

KopxoHaHuHT unuiad YMKapuil KyBBaTu Oy FOKJIaMara MOC KeJUIIN Kepak, Ba
OyHIaH TalIKapH, KOPXOHa pean Harpy3ka ypraya KuiAMaTAaH OImUO KeTraHuaa
yCKyHajapra Xu3Mar KypcaTa OJUIl UIMKOHUSATHU O€pyBUYM KyBBAT 3aXHpacura Xxam
sra OYJIHILIN Kepak.

IOxnama kyTuiiMaran TeOpaHUIUIAPUHUHT Y3rapu0 TYpHIIHA YHUHI YpTada
KUMMaTHaH ypTaya KBaJpaT OFUIINIa IpOHOpIUOHA:

G=RymA, (5)
0y epma K — yckyHamapra Ky3ga TYTWITaH Y3JIyKCU3 XHU3MaT KYpCaTHIil
UIIOHWIMIIUTUHY OenrmioBun kKodddumment (1< K <2).

Xu3MaT KypcaTuill 30HACHHMHT MakOysl paguycH Ba OKUOAT/Aa JHEPreTHK
CEpPBUCHUHT MakKOyJl KOHIIGHTpallus JapakaCMHU aHUKJAIra WUMKOH OepyBUH
HUCOAT YCKYHAJIADHUHT O€KOop KOJHMINUAAaH Ba HOUIA0 4YWKApull Oa3acuHU
ApaTUIIArd KanuTall KyWUIMalapHUHT 3apapiiap cyMMacuaad noopar:

C+(1+Aq)C,,E, — min, (6)
Oy epma E, — KxamuTan KyWuiamanap —camMapaJopiUTHHUHT  MebEpU
kodpuuuent; C,, — OUTTA XU3MAT KypCaTWIAJUTraH YCKyHara XUCOOJIaHTaHAa

KOPXOHAHUHT COJIMIITUPMA HAPXHU.

OYHKIUSHUHT MUHUMYMH YHIaH R OViinua Xocuiia OJIMII Ba XOCHJIAHH
HOJITa TEHTJall OPKAIW TOMWIMIIA MYMKHH.

VYcKyHaHU Talvira XapakaTJIapHU TEKalll MaKCaJulla SHEPreTUK CEPBUC
KOPXOHACHHUHT KOWJIAIIUII >KOWMHUHT MakOysl BapHaHTHUHU acoclialll y4yH
KyWHJIarWjapHd aHUKJIall Kepak. CEepPBUCra MYXTOXK SHEPreTUK YCKYyHAIAPHUHT
COHH, YyJap >KOWJIAIraH XyAyAWHUHTI MaWJIOHM Ba TAlIMUUIAPHUHI YpTada
Macodacu.

ByHna xamMacusiaH OJIIMH PEMOHT KWJIMHAJWIaH ycKyHarada macoda Oup
KWJIOMETpra TeHr OynraH xojaTdaa XyAYJHUHT MalJIOHM KaH4yara TEHIJIUTHUHU
Owmm Kepak. TamunulapHUHr yprada Macodacu JeWWIraHna pPEeMOHT
KWIMHAAUTAaH YCKYHAJIApPHU Tallull Tyjga XaKMHUHU YJIaQpHUHT yMyMUH
OFUPJUTHUTA OVITUHUIIMHUHT XOCUJIACH TYITYHUJIA N

dF dF
L L 7)
qF F
Oy epna R.- peMOHT KWJIMHAIUTaH YCKyHalIap TallWIaanral yprada macoda; dF -

PEMOHT KHJIMHAAWIaH YCKyHa CTKa3WJIWMII Y4YYH H(OﬁHaHlTHpHHFaH QJICMCHTAp
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MaiioH; (- yckyHaHuHT OF sjeMeHTap MaiiioHra MOC KelaauraH OFHpIIATH; Y -
AJIeMEHTap MaWJOHJIaH PHEPreTUK CEepBUC KOpXoHacurada oOynaran macoda; F -

XyAYJIHUHT YMYMHN ManI0HH.
DHepreTuk yCKyHa PEMOHTHHUHT TaHHAPXU KyWHaarnda aHuKJIaHa v

C,= [NARZ +B]ﬂ+a(1—773 -n,)R! Q, 8)

K c

Oy epaa A- TaHHaApXHUHT MWUIMK PEMOHT XaXXMura (Jactypura) HucOaTaH
TecKapu MPONOPIMOHAI Y3rapyBuu Xuccacu; B- TaHHApXHUHT WHIJTMK TabMHUpJIAIll
XaKMHU (JacTypu) y3rapranujaa ysrapmaiinurad xuccacd; W- HHIDIMK PEMOHT
XaKMU (JacTypu); m,- TPAHCIOPT Xapa)xkaTiaph XUCCACMHU XHCOOTa OJyBUd

K03()(HUIMEHT; 77,,- PEMOHT KWIMHAUraH YCKyHa YMYMHUH OFMpJIMTUTa HUCOATaH
MaTepuaiap (OXTHET KHCMIIAp) OFUPIUTHHH XucoOra oinyBun kKodddumment; /J -
XyCyCaH PEMOHTHHMHT TaHHApXH; Q - peMOHT KWJIMHAUTAH YCKYHAHUHT OFUPJINTH,
T. &-TPAHCIOPT XapakaTIapuHU UPo1aToBUh KOIPPUIIUEHT, cym/ T - kM
Tannapxaan (c,) OMpUHYU JTapakanu Xocuia 010,

ONTUMAJIAIITHPUIIAAUTaH yprada Macodanu R, aHHKJIAIl MyMKUH

R =i ©)

Van@-n,-n )N,

Ma3kyp TymaH KaliCM Typyxra KUPUTWITaHUIAa MOC paBHILJA, YHHHT
XyAyAuaa 3HEPreTUK o0bekTIap (YCKyHanap) >KOWIAIUIIKA XucoOra OJMHHMO,
YHUHT XyIyJId MabiyM Oup makia (TyprOypdyak, yuyOypuak, ailjlaHa, 3JUIMIIC Ba
X0Ka30) cudartua xucodra onrmHaAIH.

Arap TyMaHHUHI XyAyOud ¥3 IIaKidra Kypa ainaHajgaH Qapk Kuica,
XYy THUHT [IaKJIu Oyinya Ty3aTHII KUPUTHIL JO3UM.

[Maknra HucOaTaH Ty3aTUIIHUM AHUKJIAIl y4YyH TaAlIKWAI  ATUIMILA
MYJDKQJUIAaHTaH —CEPBUC KOPXOHACHM XM3MAaT KypcaTUIIM Ky3da TYTHITaH
TYMaHHUHT KapTacu OyiiMya XU3MaT KypcaTWUJIaJWraH SHEPreTUK YCKyHallap
KaMJIaHTaH 30HAaHM Ba 30HA KailCM N€OMETPUK INAKIra SKUHJIUTUHHU TOMMII Ba
Ty3aTHII KOAQ(ULIMEHTUHH 77 XUCOOIIAI JIO3UM.

ACK KOpXOHaJapUHUHT KYTUIa0 THI-YI4amiiapu Ba XY>KaduK IOPUTUITHUHT
KYyT1a0 TAIIKWINA-UKTUCOIUN IaK/UTapuja JHEPreTUK CEepBUC THU3UMHU Oapua
ornepanus Ba XU3MaTJIAPHU Y3 UUWTa OJIMIIN KEPAK: JIOMUXA-CMETa XYKKATIapUHU
Unuiad YUKW, DHEPreTMK YCKyHaJapHH COTMO oyMil Oyinya AWIepPIHK
XU3MaTJIapUHU KYpCAaTHUIl; MOHTAX, CO3JIall Ba YCKYHAIIAPHU TaKOMUWJUIALITHPHILL,
HHEPreTUK YCKyHAJapHUHI AUArHOCTUKACH, PEMOHTH Ba MPOQPUIAKTUK THKJIAII
Oyiinuya Xu3Matiap KYpCaTuIll; SHEPTUsl TEeXKall ycIyOJiapu, SHEPrUsSHUHT KailTa
TUKJIAHAJIMTaH Typiapuaad GoialaHuill YCKyHATapUHU UIUIa0 YMKHII Ba KOPUN
ATUII; KOHKPET XYKaJUKHUHT YHEPreTUK yCKyHalapujaH camapaiu (oigaianuin
YCYJUIApUHHU SPATUIL Ba XOKa30.

ArpocaHoaT MaxXMyuJa O3JEKTP YCKyHaJapHHM OKCIUTyaTalMs KWIMIIHU
TAIIKWII 3TUIITa OaFUIIIAHTaH Ha3apuil TaAKUKOTIAp Ba TakpuOanap HaTHXalapu
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Oylinua 2HEPreTUK CEPBUC KOPXOHACHMHWHT KyWWIArW IMAKIWHA TaBCUS DTHUII
MyMKuH (5-pacm).

DHEPreTUK CEepBUC KOPXOHATAPUHUHT TaBCHs ATWITaH MIAKIUIapu Oyinua
KYpUHUO TypHOIMKH, HHUPUK paBiaT Hacoc ctanimsuapura (HC) «Y3cyBsHeproy»
Oupnammacu €KM MXTUCOCTAIITUPWUITAH HSHEPreTUK KOpXOHAJap TOMOHUAH
XU3MatT Kypcartwianu, Oomka kopxoHamapHunHr (HA, D@, OII, 31 Ba BUDI)
HHEPreTUK YCKYHaJapura Xu3Mar KYypcaTuIlll Y4yH SHEPIeTHK CEPBUC KOPXOHACUHU
TaITKWI ATHII 3apypP.

r-———>"~>"~>="=7"==7==7=="=7"=7"=7=—= I |
|

|
; — HA .
«¥3CYBYHEPTO» G Hp MALIMACH | |
EA MO HTAE-T2 BMH] AT . !
KO XOHATAPH 1 _ |
1 DX ;
) . .
I 1
1 |
o] HC — IIK .
33M 0.4 ¥B I \\ IHEpPIeTHK CepPEHC :
! / KOp X0 HACH |

I -
T AK :
: !
f 1
| KTD !
I |
L |

OOM- snexTtp sHeprusicu Man6an; HC- Hacoc crannusinapu; HA- cyropum Ba
MeJIopanys yayH Hacoc arperatiapu; ®X-depmep XyKaluKIapUHUHT YOPBAYMIIUK,
nappa”aauuiivK) 3JekTp yekyHanaapu; [IK-maxranu kaita niuiam KopXoHaTapUHUHT

EKTp ycKyHannapy; JIK-1oHHM KaiiTa Hiuiam KOpXOHAJIAPUHUHT IEKTP YCKYyHAJIAPH;

KT3-kaliTa TUKIIaHaAUTaH dHEPTUS MaHOAnapu
S5-pacM. ArpocaHoaT MaKMyacHu/1a IHePreTHK CePBUC KOPXOHAJTAPUHUHT
TAaBCHUA dTHIAAUTAH AKIH

DHEpPreTuK CepBUC YHUHI Oapya MWIITUPOKYMIIAPUHHUHT Y3apo OOFIMK
MaH(aaTiapuHu Ba MachyJIUSATIAPUHM XUCOOra OJIyBUYM AaHUK MEbEPUM Ba
XYKyKui Oa3zara TasHUIIM Kepak. by »3ca Xu3maT KypcaTuil, TallIKWIHM-
UKTHCOIUN MyHoca0aTiaap CTpaTErusiCd, JHEPreTUK YCKYHaJapHUHI MaKOyJ
NapKJIapyuHU [MAKJUIAaHTUPUIL  OYiiM4a MebEPUI-TEXHUK XYXOKATIapHU HIIa0
YUKHIIHA Taj1a0 KWIaau.

DHEpPreTUK CEpPBUC KOPXOHATAPUHUHT KyWMUJaru TaIIKWAIUNA Ty3WJIMAacUHU
takaud stamu3 (6-pacm).

Etapnunuk maptugan kenub yukuO 3XTUET KUCMIIAp 3aXUPACUHU  SpaTHIIIa
VHU €TKa3uO OepuIill MUKIM JaBOMUJa Tyrad KOJIMACIUTH AXTUMOJUIMTU Kalyll
KWINHAIA. by SXTUMOJUIMKHM HXTUEPUM TaHJIall HWKTUCOAWM KUXATAaH
OKJaHMaiau. SpaTuiaraH 3aXMpaHUHT MUKIOPU SXTHUET KHUCMJIAPHU CaKJIallra
Xapakatjaap Ba dXTHUET KUCMIIAPHHU €TKa3uO OepHil NMUKIKIA 3apypar OyiMaraH
XxapakaTtcu3 OynraH wmaOnafnap xucoOura oJuHMarad ¢oiiga Tydaiinu
yerapaianrad. [lly Ownan Oupranvkia eTUIIMaraH SXTHET KUCMIIAp MHKIOPH
PEMOHT KOPXOHACHHUHTI O€KOp TYpUO KOJHUIIM Ba UCTEbMOJIYMIApra y3 BaKTHIA
XU3MaT KypcaTMaciuk Tydaiiam Moaauil HyKoTUIuiapra oJiud Kexaau.
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OXTHET KUCMIIAp 3aXypallapuHH OOIIKApHII Ha3apusCH acoCHIa amMalra
OLIMPHUII  MCTUKOOUIM XucoOJaHaau. Acocuil HOMEHKJIATypaHu  ONTHUMAll

SHepPreTHK CePBHC KOPXOHACH
|

IImomad sTHK APHIN TYPYXTapI Epaanr rypyxmap
NApAKATIAHYBYIL FAEKTP TABMIPIALL | Xommiap rypyxH
TYPYX TYPYXH
E ] | ,| Pemamumrraprmu ea mmuad
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Ll E |[EdEs 2
) ™ = B (=] (=1 g
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6-pacM. DHepPreTHK CePBUC KOPXOHAJAPUHHUHT TABCHS ITHJITaH
TALIKWJIUHA TY3UJIMACH

oomkapumn (10) GyHKIUSHU WMKKWATA y3rapyBuM: eTka3ub Oepuin naBpu T Ba
OMOOPXOHAHUHT TYIIUPWIMIN Japakack N Oyinua ontuman OOIIKapHIra
KEJITUPUIIA]IH.

. Cy C, T T
M[L]= N+ = +6{exp(365ln(1+E)J 1}[(n JT);PKJJTF{]}L

+C, {[1—%)(1—;"; ij+ Pn}c,a {%ﬁ n(%)—l}[l—kzn; ij+ ’ITZ_” Pn} > min.

YuuHun 000 (DHEPreTHK CEpBUC KOPXOHACHHUHT (DAOTUATHHHU TaTKHK
ATUII)AA SHEPreTUK CEPBUC KOPXOHATAPUHUHT (PaosusT 0aud Oopuinura, sibHU
daonusaT onub OOpUIIM Ba PHEPreTUK YCKyHalap WINJIaH YUKUII cababiapu Ba
KOHYHUSITIAPUHUA TU3UMIIM EPUTHILTA, SHEPTETUK CEPBUCTA BA SHEPTUSIHUHT KalTa
TUKJIAHAJIUTaH TYpJIAPUHU KOpUK HTUII Oyiimya Tana® xucobra OJMHHO,
HPHEPreTUK CEPBUC KOPXOHACHUHUHI (aosUiT 0O Oopuilura, Unuiad 4uKapuul
UMKIMHA acociamra, TexHuk xuzMmar kypcarumr (TO) Ba xopuii pemont (TP)
JMABPUWINTUHA  TaHJAIra Ba TpaQuUruHA KypuITra, SHEPreTHK CEpBUC
KOPXOHAJTApUHUHT baonmusT FOPUTHII napameTpiIapuHu MaTEeMaTUK
MOJICIIJIAIITUPHUINTA OaFuIllJIaHTaH.

DHepreTuk CepBHC Xapa€HU Y3UHUHT XYCyCHW Macajiajapura 3ra, yJIapHUHT
Oapuacu Oupramukaa amaira OIIUPHWIATU, YMYMHH Makcaara- 3SHEPreTHK
YCKYHQJIAPHUHT OapKapop (aonusT IOPUTHINMTA IPUIIUIT YIyH Y3apo OOFIMK
xoJi71a haoJIUAT FOPUTATH.

(10)
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Ma3kyp 0OBEKTHHM TU3UMAM udodanaml yHUHT  (QYHKIMOHAN  Ba
MHQOPMALIMOH XYCYCHATIApUHH Xamjaa MOP(OJIOTHSICUMHM aKC STTUPHUINN Ba
TYPTTa NOJCUCTEMaHHHT KaMJIAHUIIN KYpUHUIIKAA N(OTATaHUIINA MYMKHH:

C=CuC,uC,uC,, (11)

Oy epaa C, - «3HEpPreTHK cepBUcra OylopT™Ma» nojacuctemMacu; C, - «JMarHOCTHKA

noacucremacu; C, - «peMOHT» (KOpHM €KM KamuTai) mnoacucremacu; C, -
«MPOQUIAKTUK CEPBUCH MOACUCTEMACH.

€, =C, VG, UG, UG, (12)

Oy epaa C,, - SHI'M KyBBaTJapHHU JIOMMXanall Ba WMIIra Kuputuui; C,, - dHEprus

COTYBYM KOpXOHajap OuiaH y3apo MyHocabarnap; C,, - 3JEKTp TabMUHOTHHHHT

MYCTaxKaMJIUTWHU omupHil; C,, - JSHEPrUsSHU TEXKall Ba KalWTa TUKJIAHAJUTIAH

SHEeprusi MaHOaJapuHu  YKOPUH ITHIIL.
Mun naBomMuaa BakT Oyiinua Qaonuar onmb GOpyBYM IOJCHCTEMANap
HXTUMOJUIMK TaOHaTHUra sra Ba TypJinia 0ObEKTHB IIapOUT/a aMalira OIIMPUIIA]IH.
DHEPreTUK CEPBUC KOPXOHATAPUHUHT (HAOJIUAT IOPUTUIIN OJIOK CXeMacu
7-pacMjia KypcaTuiIral arperat TH3uMIiIap Hazapusicu OmiaH udoiaiaHraH.

gt)eG

ve X vit)el

— ez |TT—

7-pacM. DHePreTuK CePBUC KOPXOHACUHUHT (haoJUAT IOPUTHII OJIOK-CXeMaCH

Arap arperat SHEPreTHK CepBHC KopxoHacunn upomamaca, nemak X(t)-
SHEPreTUK CepBUCra OyIOpTMajapHUHr xapakTepunu Oenrwmaiimm; — Y(t) -
SHEPreTHK cepBucra Oaxapwiran OyoopTMmanapHunr conu; ¢(t) - kopxona
TY3WJIMACHHHHT MOCJIAIIHUII BAPHAHTIAPH.

Baktaunr xap Oup oHuma ter, (OyHma 7.- cyTKa BaKTH) HEPI€THK CEPBHC
kopxoHacu H omeparopu Ba yHuHr ommuary xonatu Z(t,) 6unan arnkmanamguras
SXTUMOIIIATY XOJIATIapHUHT Oupuaa 6ynamu, oyuama 1> 1;:

Z(t) = H{t.t,, 2(). . X, ] o}, (13)

ter, Bakr yuyn Y=(t)€Y uukum curnamu (KypcaTwiraH Xu3Matjiap COHH)
6omka W onepaTopu OuiiaH aHUKJTaHAIN:

YO =Wt t, Z (), & X, | o}, (14)
Oy epma o — ucTaidraH { BakT OHHMIA DHEPIETHK CEPBHUC KOPXOHACHTA TabCHP

KypcaTtyBuu 0exocaaH naijao OViaaurad Ky3raaumuiap.
daonusaT onubd OOpUIT MOJEIN BaKTHUHT ajoxujaa 1ed ataiyBuu 0ab3u Oup

IuCKpeT oHmapupa L, Genrumanran ne6  Xmco0ma®, DHEPIETUK  CEPBHC
KOPXOHACHHHUHT XOJIATUHH aKC dTTUPAIH.
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t, <t <t, <..t,.... (15)
MoennamTipuIn UKKHY skapaéHian noopar.
- BAKTHUHT KeUWHTH aJOXU/1a OHMHH XUCOOIaIl;
- BaKTHHHT aJIOXUJa OHJIAPUIa PHEPTETHK CEPBUC KOPXOHACHHUHT XOJIaTUHU
XucoOarn.
by xapaéunap anmammb Typamgu: t, Oenrwranamu, Z(t,) XucoOiaHamu, t

Xxuco01a0 YuKUIaaIu, KeMnuH Z(t,) Ba X0Ka3o0.

YMyMu#l XoJiaTAa 3HEPrEeTUK CEPBUC KOPXOHACHHUHI Xap KaHIaul OHJaru
XO0JIaTH KyUugaruda E3uvii MyMKHH:
{Zj(t) = 0, [X0, X0 X5 ), £, (0), .., fm(t);zlao),zz(to>,...,ze(to>]} 16)
j=1..,e

Oy epaa X, - DHEPreTUK CEPBUC KOPXOHACH MapaMeTpJIAPUHMHI BekTOpu; Z, -

Ma3Kyp JKapaéH XapaKTePHCTUKAJAPMHMHI BeKTOp-QyHKumscu;, f, - kupwm

KY3FaJUIUIAPUHUHT BEKTOP-(PYHKIIUSACH.

DHepreTuk CepBUC KOPXOHAJIAPH YTHUII XOJATIapuHUHT Tpadiapu 8-pacMaa
KenTupuiarad Ba 10 arperaTnaH TamIKW TONraH. bymapaaH 7 3HEPreTUK CEpPBUC
KOPXOHACUHUHT XOJATUHU HWMHUTAlUS KuilaJau (MOJETHUHI acOCHUW KUCMHUHU
TalIKWJI ATaad Ba 3 UWHAUKATOpJIAapHU uUdOAa KWUIaJau. DHEPreTUK CEPBUC
KOPXOHACHHUHT XOJIATUHM Ky#iugarnda aHukianmus: ai(t) - xyxanukiapian
OytoptMa TymiryHda { BakT maBoMuaa KojraH BakT opanurd; ap(f) - xu3mar
KypcaTui BakTu opaiury; az(t) - 1 BakTaa HaBOAT A TypraH SHEPreTUK yCKyHaIap
MHUKIOpH; as(t) - T MomenTna umia6 Typran y éku 6y SHEpPreTUK YCKyHAaHHHT |
MOMEHTAaH Oomuiad MIAaH YUMKKYHYa BakKT opajufd (KOJAMK HIuiad Oepuin
BakTH); as(t) - T MoMmeHTHa pe3epBaa OVIran co3 SHEPreTUK yCKyHamap couu; ag(t)
- t MomeHTma peMOHT KuiIMHAETraH y €k Oy SHEPreTHK YCKYHAHUHT PEMOHTH
TyraryHua yTaJurad BakT OpaJuru (PEeMOHTHHHT KOIIMK BakTH); a;(t) - (t) Baxr
OHUJIa PEMOHTHHU KyTHO TypraH HOCO3 SHEPreTHUK YCKyHAJTApHUHT MHKIOpH; Uj(t)
- 0Oapua DJHEPreTHK YCKyHaaapHuur [0,t] BakT opanmuruga MHuruiaran (Kamm)
HOCO3/IMKIIapu BakTH;  Up(t) - Oapua sHEpPreTHK YCKyHajgap HOCO3JIMKIAPH
BaKTHHUHT [0,t —1] OpanMKmard OJMHTaH ypradya MATEMATHK KYTHIN XUCCACHHHHL
TaXMUHUM KuiiMatH; Us(t) - DHEpPreTMK CepBUC KOPXOHACHHUHT  (HAOJHUST
Oomnutaranuaad U BakT MoMeHTHTaYa OYIraH BaKT OpajnfH.

[ynuHraex, xyoau mwyHgai 4,, A4,, A, Ba A, arperariapu ¢aon KyTuO
KOJUIUIAPHU, A,, A; U A, arperariap 3ca Hodoasl KyTHO KOJHIILJIAPHA UMHUTAIUS
KWJIAIH.

Kupuin curnamnapu Kydugarnda aHmiinanrad. Xi(t) - xykamukiaapaad
OyropTMa Tymuiim kepak o0ynran (t+1) KeHHMHIH BaKT MOMEHTHA CUTHAJ 1 TEHT,
akcuHva xoyataa 0 TeHr; Xp(t) - xu3Mar kypcaruiaaaurad t MOMEHTHHUHT KOJIraH
XU3MaT KypCaTHIll BaKTH OMp OUPIMKHU TAIIKWI dTranuga curaain 1 tenr; Xa(t) - t
MOMEHT/Ia HaBOaT KyTW/raHujga curHayi 1 TeHr Ba akcuHua xomataa 0; X4(t) - 1
KUMaTHU KaOyJl KWITyBUM CUTHAJ, OyH/Ia MIIYU XOJIATJaru YHEPreTHK YCKYHa CO3
Ba akcuH4Ya xojarga 0 kuiimat; Xs(t) - t MOMeHTIa pe3epB SHEPreTHK YCKyHaaap
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MaBKya Oynranuaa 1 TeHr curHan Ba ynap Wyk Oynranuga 0; Xs(t) - Oup Oupimk
BakTAaH KeinH (t+1 BakT MOMEHTHIA) HaBOATHaru HHEPreTUK YCKYHAHUHT
PEMOHTH Tyrallli XaKujaa TYBOXJUK OepyBum curHai, X;(f) - t BakT MoMmeHTHIA
TU3UMJIa HOCO3 PHEPTeTHK YCKYHA MaBXKYIJIUTH XaKUIaru CUTHAJL.

8-pacM. DHepreTuk cepBUC KOPXOHACUHUHT (AOJIUAT IOPUTHUIIN
OOFJIAHUIIAPUHUHT TY3WINII rpadu

U,, U, Ba U, UHIUKATOPJIAD YUYYH YMKHUII CUTHAIJIAPU arperaTHUHT WYKU

XOJIaTUra VXIIAIMHU TaXMHH KWIamMHu3. TU3UMHUHT (YyHKUUSJIApH YUKHILKA Ba
mapTiy GyHKIHOHAN KYYHUIIIApU aCOCTIaHTaH.

Oxopuna 6a€H »TwiraH TU3UMIM  EHJAIIYB  DHEPIeTUK  CEPBUC
KOPXOHAQJIAPUHUHT (PAOJUAT IOPUTUIIMHU acocjalira METOAOJOTUK acoc Oyaud
XU3MaT KWK,

Kymunnukka xu3mar kypcaTuin HazapuscujaH ¢oigananud ro3ara Keira
HOCO3JIMKJIApHU Oaprapad STULIHUHT MaTeMaTHK MOJEIM SHEPreTHK CEPBHCHU
TalIKWJI STUII I[IAK/UIApUra MOC PaBHIIAA SHEPrOTEXHOJIOTUK YCKyHAJIapHUHT
O0exkop KoJuil KOADDUIIMEHTUHUHT KUMMATUHU aHUKJIAIra WMKOH sipaTaiu.
Taknmud sTmmaérran  yciay0 Kyuma Xu3MaT KypcaTUII Ba  TabMHUpJall
OpurajaJlapuHUHT Tajnad STWIAAUIaH WINYWIAPW COHMHM  AHUKJIAIL, KOHKPET
mapouTiaapaaH  Keaud — yuMKMO — DHEPreTMK  CEepPBUC  KOPXOHAIAPUHU
YKOMJIAIITUPUILIHUA aCOCIIAIl UMKOHUHU Oepajiu.

Typrunum 0600 (DHEpPreTUK CEpBUCHUHI TaXpuba JIOMMXACMHU HWILIA0
YUKUII)Ja SHEPreTUK CEepBUC KOPXOHACMHU Ba (DAONMATHHU TAIUKWAJ STHII
Taxpuba JoMMxXxacuHW WNIa0d 4YWKHUINra OaFuIlUIaHTaH. ODHEPreTUK CEepPBUC
KOpXOHaJlapy  MHUHHMaJ capg-xapaxariapja JHEPreTUK YCKyHaJIapHUHT
MyCTaxKaM WIUIAIIMHA TabMHHIAINITA XaMmJla KUIUIOK XY)KaJIUTH WIUIa0
YUKApUIIUAA 3JIEKTP SHEPTHACHHM KYJUIallra Ba YHUHT OKWJIOHA cap(aHUIIMHA
TAIIKUJI 3TUIITa HYHAITUPUITAH.

DHEpPreTUK CepBHC KOPXOHAJAPUHHUHI TabMHUpJall-3KCIUTyaTauus Oa3acu
YUyH KanuTasl Mabiarjaap XaXxXMu KyHugard Talkuil 3TyBUMJIapiad nuoopar:

K,=K,+K,+K

06 Ip !

(17)
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Oy epna K,— peMoHT-3KcmTyaTanust 6a3acHHUHT OMHOJapUra KanuTan Maliariap,
MUHT c¥M; K5 — TEXHOJIOTUK yCKyHanapra Kanuraa mMabaarnap, MuHr cym; Ky, —
TPAHCHOPT BOCUTAJIAPHU YUyH KamuTaji MadJarmap.

DJEeKTp MOHTEp- dKCIUTyaTalusl KWIyBUYWIAPHUHT TapKUOUIl COHM KyHuaaru
dbopmyra OViinya aHUKIAHAIM:

Qye,,
Ny, = P (18)

Oy epna H, — 6utTa snextp MoHTepra Mewpuii rokiama (H=100 mapTim Oupiuk);
K> — 00beKTIIapHUHT TAPKOKIUIMHHE XUCOOTa OJTyBYH KOI(PPUIIEHT.

DJEeKTp MOHTEP- MOHTAXUUJIAPHUHT COHU:
Qs +Q4s +Qy )E 4 .

i
g |

N

(19)
y

DNEKTPOTEeXHUK XU3MaT XOJUMMJIAPUHUHI  IITATUTa HWHXKEHEP-TEXHUK
xomqumuap (UTP): xusmar pax0apu, DdIEKTPUK-WHKEHEpJIap Ba TEXHUK-
AIEKTPUKIAPHUHT JIABO3UMIIAPU KUPAJIH.

PeMoHT yc1yOuHU acociail yayH HILIA0 YUKAPHUII KapaCHIAPUHUHT acOCUI
KYpcaTKuaaapuHu: peMoHT TakTu (1), peMoHnTHHHT maBomuiiauru (I1) Ba pemoHT

¢poutu (f) xucobnanamu. CoamanamTHPHII MaKcaauaa Xucoodaap OUTTa pEeMOHT

IapTIU OUPIUTH YUYH Oakapuiiaju.

PeMOHT yuyacTkalapuHUHT TapkuOu KaOyJl KWIMHTAH TEXHOJOTHK >KapacH Ba
PEMOHT ycyOura OOFIIHK.

DHEpPreTuK CEepBUC KOPXOHAJAPUHUHT AJIEKTP PEMOHT LEXJapu KyWuaaru
y4acTKaJIapJlaH TallKWJI TOMTaH: OYMI, YyJIiFaM, MUFUIL, CUHAIIL, ClIecap-MEXaHUK,
IIUMJUPUII Ba KypUTHI, Kyd TpaHchopmaTopiapd pPEMOHTH, NalBaH/JIalll
TpaHcopMaTopiapd  PEMOHTH,  ammnaparypajap  pEeMOHTH,  aBTOTPAKTOP
YCKYHaJIapyu PEMOHTH, aKKyMYJISITOP.

bynaan Tamkapu mauiumii OMHONAp Xamaa OMOOpPXOHAJIApHU KYy3[a TYTHII
Kepak.

bemunun 0600 (ACKpa »5sHeretmk cepBUC HWHBECTULIUS JIOWMXACUHUHT
MOJIMSIBUM  caMapaJiopJIMTUHU  0axoJjaln)ja JHEPreTHK CEepBUC KOpXOHalIapu
WHBECTULIMSI  JIOWUXQJIAPUHUHT  MOJIMABUM  camapaJopiIuruHu  Oaxosarira
Oarunutadrad. JIOWMXaHUHT caMapaJopJIurd YHUHT UINTUPOKYMIIApUTa HUCOATaH
XapaKaTJIapHUHT HUCOATH Ba HATWIKAJIAPHU Y3UAA aKC STTUPYBUM KYypcaTKUUIaAp
CUCTEMacH OWJIaH XapaKTepJiaHa Iy,

OHEpreTuKk  CEepBUC  WHBECTULIMS  JIOMMXACUHUHI  TEXHHUK-UKTUCOAUI
caMapaJiopJiuK KypcaTKUWiapu KYpuO UMKWJITAaHUJA WHBECTUIUS JIOMUXAacu
UIITHPOKYUIIAPUHUHT O€BOCUTAa MOJIUSBUI MaH(paaTiapy yerapacu/iaH YMKaJIuraH
Ba Oaxosamra MMKOH OepajauraH JOMMXaHW amMajra OIIMpHIN OusiaH OOFJIHMK
OyJraH Xapaxkatjiap Ba HaTHXajlap XucoOra OJIMHTaH.

JloltuxaHUHT WOKTUMOUN Ba DKOJOTUK OKUOATIApPUHUHT, WXKTUMOWM Ba
aTpo-MyXUTHM  XuMosulall  OuiaH  OOFJIIMK ~ 4Yopa-TaaOupiap  y4dyH
XapakaTJapHUHT 0axOJaHUIIN aMalira OLIUPHUIITaH.

NuBecTulMsT JTOMMXACUHUHT CaMapaJOpJMIMHU aHUKIAIla KeJlaKkakaa
Oynmaauran xapaxkarjiap Ba HaTHXKaJTapHU 0axoJiall JABOMHUIIUTUHU XUCOOIaIiap
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TOPU30HTU KyHUAaruiap: spaTUIIHUHT, SKCIUTyaTallUsIHUHT Ba (3apypart OynraHa)
00BEKTHH TYTaTUILIHUHT JTABOMUIINTH; doitmanuHr OeyruiaHran
XapaKTepUCTUKATapUra HJPUILIUII; WHBECTOPHHUHI Tanabiapu Xucobra OJMHHUO
XUCOOJIaHTaH JIaBp yerapacuja amajra OlMpuiIraH.

Magxya nHGIASAIUS KaJaUTUTH Ba HOAHUKJIUK Jlapa)kacua MapTid KaJaMHu
Kylu1arnya TaHJall TaBCUsl STUIIAJIN:

-OMpUHYY WHIT TaBOMKJIa — OUP OM;

-MKKWHYY WHIad Oonuiad Y3MHU OKJIaIl MyIJIaTH Yerapacua-KaMmuaa y4a o,

-Y3WHU OKJIAIl MyIJIaTHIaH TalllKapuaa — OJITH OM — MuJL.

WNuBectuius oiMnMXacuHu KaOysl KWJIMIIHUHT 3apyp ME30HHM Ma3Kyp ydacTka
xapaxaT Kuiaaaurad €xku ¢oijga onaguraH Xap KaHJail BakT WHTEpBAINA
fUFIITal  pean INyJUIAPHUHT  CANbJOCH MycOAaTnmurumup. Murmiras pean
NyJUIAPHUHT MaH(QHUA CcalbJOCH HWIITHPOKYM TOMOHMJAH Y3UHUHT EKH Kap3
MaOJIarjJapuHy KyIIuMya »ajad dTraHuHU Ba Oy MalOJarjapHUHT camapalopIvKHU
XycoOJania akc STTUPTaHu XaKuJla TYBOXJIMK Oepajiu.

Jloiinxanu (J10iKMXa BApUAHTHUHU) TaHJIAIl Ba MHBECTULIMSUIAPHU WYHATTHUPHUII
XaKuJard KapopHu KaOyll KWIHII oOpacujia MabiyM OWp MPUOPUTETIHK
MyHoca0aTiapu MaBxy OYJIraH IOKOpHIa KEATUPUITaH THXKOPAT caMapagopiiuru
acocuza amanra omupwirad. byHIaH Tamkapu peal MyJUIAPHUHT OKHUMU
CTPYKTYpacH Ba CaJIbJJOCH XaM XUCOOIa OJINHTaH.

[lyn maOnarmapy OKMMH Y4YyH JAMCKOHTJIAIl XHMCOOra OJIMHTaHJa Y3WHU
OKJall MyJAJaTh KypWJIull OONITaHTaHWAAH yd4 HWIlaH KyOo Ba TYPT HWIIAH
KaMJIUTUTA SPULLATIAIH.

Anana aHuK XUCOO (XUCOOJIAIIHMHT OWJIMK KajgaMu OujiaH) Y3WHM OKJIalll
mynnaTt 42 oit, nuku (oiga MebEpu IOKOpHU Kuitmartra sranuruan- BHI= 2.651=
265,1 % sKaHIUTHHYU KypCcaTaIu.

ACK »HepreTuk CEpBHUCHUHT HIILIA0 YMKWITaH WIMHUN-YCITyOHWil acociapu
KHIIJIOK SHEPTreTUKACMHU TaKOMWJUIAIITUPHUIIIHUHT aCOCUN TPHUHIMILIAPU OYIH0
XU3MaT KWIMIIA MyMKHH.

Huccepranmsina Kypud YMKWITAaH WIMUN  WYHATUIIHUHT  KEWMHTH
PUBOKJIAHTUPUIIUIIY KyHUIard TaIKUKOTIapAa Y3 aKCHHU TOMUIIN MyMKHH:

- ACK TtapMokiapuia SHEpTrusi UICTEbMOJIMHU Oamopar KWIMII Ba SHEPTHS
TabMUHOTUHU UIIIA0 YUKUIIT,

- ACK sHeprus 3axupanapujaH dHepusgaH camapaiu (oiJalaHuIl Ba KailTa
TUKJIAHAJIUTaH JHEprusi MaHOaJapvHH >KOPUM 3THUII OyiinyYa TalIKWUJIMH-TEXHUK
qyopa-TaJA0upIapHy UILIa0 YUKW,

XyJaoca

Huccepranusina ACK kalita Tamkwil O3TUII  [IAPOUMTHAA  KHUIUIOK
DHEPreTUKACM Ba Ba DHEPIeTHK CEPBUC PUBOXKIIAHULIMHUHL  TAIIKWAJIUN
acocJapyHu acocianl Oyiu4a WIMUNA MyaMMOHUHT Ha3zapuil yMyMIIaIITHPUILILIAPH
BA aMaJIMM €4MMIIapU aMalra OLUUPHUITaH.

VTKa3WwiraH TaAKHMKOTIAp acocHia MasKyp MyaMMo Oyiuua Kyimparu
HaTHKaJIap OJINHIaH:
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1. Exunru-sHepreTMka KOMIUIEKCH Ba KULLIOKHH 3JIEKTPIAINITHPHIIHUHT
TaxJIMJIM ACOCHJA KHUIIUIOK XY KAJIUTH HCTEbMOTUYUIAPUHUHT 3JIEKTP TabMHUHOTHU
VY3UHUHT XYCYyCUSITIapUra 3ra 3KaHJIUTH TabKuianrad. Kuiok nucrebsmonuuiapu
HUCOATaH KWYHUK, JIEKWH KyBBaTHUHI KUWMatu Oyiinua Typiuya, Oup-OupuiaH
y30K Macodanapa >koiaiirad okjiaManapra sra.

bo3zop mapoutnapuaa MyNKYWIMK Ba XYKAJIUK FOPUTUIIHUHT TypJidya
maksuiapuga ACK camapaopiauruHy OUIMPUIIIHUHT MyXUM pe3epBiapuaad oupu
TapMOKJa 3apyp JapaxaJaru CEpBUC XU3MAaTUHU TAIUKHWI 3TUILAWAD. byHaa yHUHT
GyHKIUSIIapU, MOXUATHA Ba Ma3MyHH KEHTasu. Y KOMIUIEKC Tap3uaa OyiIuiig Ba
TEXHHUK, TEXHOJOTUK, UKTUCOAUNA Ba TAIIKWJIMHA TAIIKWUJ 3TYBUWIAPHHU Y3 MUYUTA
OJIaJIH.

2. DKCIUTyaTanus/a 3JeKTp YCKYHAaHUHT c03 (MILTa SPOKJIH) XOJIaTUHU cakiaad
Typull KaOW TOp €EHAAIIYBHH CHKUO YHMKAapHUII Kepak. OKCIUTyaTalUsSHHHT
Ha3apusACH Ba aMajUETH SJIEKTP YCKyHajapaaH (ohpanaHuill, Xu3MaT KYpcaTuil
Ba PEMOHT, XaM/1a MEKTPOTEXHUK XU3MATHH TALIKWJI 3TULIHU ¥3 UUUTra OJIaIH.

DHEepreTuk CepBUC KOPXOHACHHMHI TY3WIMII IIAKJIM Ba NMPUHIUILUIAPUHU
MaxaJUIMi Ba XOPWXKHUM TaxkpuOaJlapuHM XHcoOra oiu0 TEXHUK >KHXO3JIall
JapakaCUHU TaHJalll MYyXUM XOJaT XucoOJaHaau. ArpocaHoaT KOMIUIEKCH
HHEPreTUK CEPBUC TUUMHUHMHI SIPAaTWIMIIM MYCTaxkaMm D3JIEKTp TabMHHOTHUIA,
ANIEKTP YCKyHaJapuJaH IOKOpU YHYMIOpJIMKAA (oiianaHuiira, SHEprusgaH
camapayiy (poranaHuIra UMKOH SpaTHIITaH.

3. Nnutamaii konmumuiap maio OYIuiy KOHyHUSTIAPUHUHT TaJAKUKA HIUTal
Oolanl JaBpujia YHUHT Xap Oup dJeMeHTHHM Oatadcuin HazopaT KWIMII Ba
ANIEKTP YCKYHAJapHUHI WII PEXUMIAPUHUA JOMMHI Ha30paT KWIUII 3apyp
AKAHJIMTUHU Kypcatau. Hopmai skcrutyaraius AaBpuaa 3J€KTp YCKyHara Xu3mar
KypcaTHUIll JaBpUHIMIMHUA OYy3UII MyMKHH 3Mac, YyHKU Oy HILIaMaid KOJUILIAp
XKaJAJUTMTUHUHT OLIMILIKTa Ba eMUPWINIL JaBPUHUHT TE3JIAUIUILINTa OJIM0 KeJaaH.
ONeKTp YCKyHa eMHUPWIMIIMHUHT JacTiaOKu JaBpuaa DJHEPreTHK CEpBUC
KOpXOHAcHra r00opuiaan K1 dKCIUTyaTalus1aH OJUHA/IH.

4. DHepreTvk CepBUC THU3MMHJAa MaBXKyJ BOCHTajap Ba XOAUMIIAPHU OuUp
KOMra Tyrmiam Xu3MmaT KypcaTUIl MYJIJATUHUHT KUCKApPTUPWIIUIIHNIA OJH0
KEJIUIIIN, SHEPTEeTHUK CEPBUC KOPXOHAJAPUHUHT MILIa0 YMKApHILI KyBBATH XU3MaT
KYypcaTull 30HacHard yCKyHaJapHUHI COHMIa Ba XU3MaT KypcaTHILra Tajiadsap
OKUMUHUHI >KaJaJUIMTUra TPONOPLMOHAN OyiaraH IokKjiamara MOC KeJWIIU
KEPAKJIUTH Ha3apuil TaIKUKOTIAp OMiaH OCJIrUIaHTaH.

DHepeTuK  cepBUC  OyinM4a  4Yopa-TaaOUpIApHU  KOPUM  ATUIIHHHT
caMapaJiopJiurd  TYFpU MebEpaml XucoOWra TaHHAPXHUHI KaMaWUIIWra,
YCKYHAJIAPHUHT ONTUMAJ PEKUMIIAPUHN TabMUHJIAIITA OOFIMKIUTH aCOCTIaHTaH.

5. TagkuxkoTinap HaTHXKacuJa CEPBUCHUHI TaHHApXUAA XapaxaTIapHU
XUCOOTa OJIMII yYyH TAIIUIUIAPHUHT ypTaua Macodacu Ba SHEPreTHK yCKyHajap
YKOMITAITaH XyIyIHUHT MAKJIAHA M,- Ty3aTUII KOA(OUIIMEHTH OpKaJd XHUcoOra
OJIUIII 3apYPJIMTU aCOCTIAHTaH.

Ninab yukapuin UKIMHUHT TYy3WIAIIY Ba YHH KaMaUTHUPUII UMKOHUSTIApH
TEXHOJIOTHUK Olepalusiiap Ba UIUIA0 YMKAPHUII XKapa€HIapUHU TAIIKWI STUIIHUHT
V3UHU TaKOMWIJIAIITHPUII OrJIaH OeBocUTa OOFJIaHTaH.
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6. TankuxoTnap HaTW)KAacuga DSHEPIETUK CEPBUC KOpXOHadapu Oapua
YYaCTKAJIAPUHUHT SKOWJAIIMINA KaOyJl KWUJIMHTaH Xapakar cxemMacu Oyiinua
CEPBUCHUHT TEXHOJIOTUK CXEMAaCHUTra, 3JIEKTP PEMOHT IeXU YUyH €MUK OKUM Kaly
KWJIMHTaHJIUTUTa MOC KEJIUIIN KePaKJIUTU OCJITUIaHTaH.

DONEeKTp PEMOHT KOpPXOHAJapUHHU JIOMMXAJAllHUHT MabiIyM MebEpUi
ycyiutapu 06030p MyHoca0atTiaapu, HapX Ba Tapu(IIapHUHT Y3rapyBUaHIUTH, XaM/1a
pECYpCIapHUHT ¥3apo aTIMallyBUYaHIUTH XUCOOTa OIMHUO KaiiTa UIIJIaHTaH.

7. DHEPTeTHK CEPBHUC KOPXOHAJIAPUHHUHT (PAOJUAT IOPUTHIN TapameTpiiapH
0030p MyHocabatiapu, Hapx Ba Tapudmap, depmep, OEXKOH Ba IIHpPKAT
XYKUIMKIAPHUHT YIY4aMIIAPA y3rapMac 3Maciurd, MaBXyJ HUPUK XYKAJIHUKIap
TapKkaTuO 100OpUITraH HIApOUTAA 3JEKTP YCKYHAJApHUHI 3KCILTyaTaLMICH,
ACKUpPraH »JJIEKTP YCKYHAJIIADHUHT XOJaTH, MapKa3uil »dJIeKTp TabMUHOTHU
TU3UMHUJIATH Te3-Te3 TaHadycaap xucoOra OMMHUO ONTUMAIIAIITHPHUIITAH.

8. Mmnab yukuiran Taxxpuoda JJonnuxacu V36ekucton Pecnybnukacu KUIILIOK,
Ba CYB XY)Kaqurd Ba3upiurd TONIKEHT BWIOATA HACOC CTaHIUsIapu
6omkapmacuna Ba Hasowit Bunositununr Kapmana, Kusuntena, HasOaxop Ba
Xartupuu tymaniapu MTII xxopuii 3Tvnras.

9. DHepreruk CEpBUCHU TalIKWJI OSTUII HWHBECTHUIIMS JIOWUXACUHUHT
UKTHCOANN camMapaZOopJIMTHHU Oaxouail To3a AuckoHT ¢oiiga (Y1) Oyiinya Ba
doipanunuk uHAekcu OYyitmua xam WJI mandaatiu (dboiganu) SKaHIUTHHU
Oyiinua acocnanrad. byHma dQoinanuiuk wHACKCH 4,278 wdku (QolmamuiImK
MeBEPUHUHT KuitmMaTu 2,651 éku 265,1 %, y3unu oxmam Myamatu ca-42 oil.

10. ACK »HepreTvk CEpBUCHUHT HILIA0 YUKUITAH WIMUK-YCIIyOUil acociiapu
DHEPTUS UCTSHMOJUHHU OaropaT KWIHII Ba YHEPTHS TABMHUHOTHHUHT Ba DHEPTHS
3axvpaliapuliaH HEprusiiad camapaiud ¢GoHjasaHuIl Ba KaWTa THUKIAHAIUTaH
SHEprus MaHOaJapuHM KOPUWA ATUII OyiiMya TalIKWIMA-TEXHUK 4opa-
TaIOWpIapHU UIIIA0 YUKHIIIA acoC OYIau.

TaakuKoTIaH OJNIMHTaH HaTWXXaJlap, MaTeMaTUK MOJIe Ba aJITrOpUTMIIAP
acocua Jnactypuil mMaxcyiotnaaH (ovganaHum Tydaind Uil yHyMIOPJIUTHHUHT
optumy, Ta€prapiuk kKodbdummeHTuHUHT 9 ¢doumsra Ycumm Ba HOCO3
YCKyHAJIapHUHT HaBOatna Typuinm 2 6apobapra KHUCKapHUIIM HATHXKAcHaa IIEKTP
YCKYHAJIADUHUHT TYXTab Typuin BakTH 33 ¢ousra KUCKApAW Xamjia HIiao
YUKAPUII CYpAaTUHU OLIUPHII Ba MEXHAT PECYPCIAPUUHUHT TEKAIUIIUTA IPUILIALIT
OpKall MWUIMK WKTUCOIMM camapaiopiuk 142 muH. 91 MMHT CYMHM TalIKui
ATraH.

Mynaail kuinmb, Wmaa KEATUPWIraH SHCUM WIMUM XOJIATIapHU Hazapui
YMYMJIAIITUPUII Ba aMaliuErra >KOpUNA KUJIUII acoCHIa dJIEKTP YCKaHyJIapHU
AKCIyJIyaTalldsl KWIHIL CcaMapaJOopiIurMHUHT OIIMINK Oyinda XalK XY KaJIUru
axamMHsTUra ara Oyiaran WHpUK MyaMMO €4HJITaH.
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HAYYHBINA COBET IO MPUCYKJIEHUIO YYEHOIN CTENIEHU
JOKTOPA HAYK 16.07.2013.7.02.01 ITPU TAIIKEHTCKOM
I'OCYJAPCTBEHHOM TEXHUYECKOM YHUBEPCUTETE U
NHCTUTYTE DOHEPIT'ETUKHN U ABTOMATHUKH

TAIIKEHTCKUIA UHCTUTYT UPPUT'ALIMU U MEJIMOPALIUA

NCAKOB ABAYCAN KAJINJTOBUY

SHEPTETUYECKUI CEPBUC B YCJIOBUSX
PECTPYKTYPU3ALUU ATPOITPOMBIIIVIEHHOI'O KOMIIVIEKCA

05.05.07 - D.1eKTPOTEXHOJIOTHH U IJIEKTPOOOOPY/I0BaHHE
B CeJIbCKOM XO03siiCTBe
(TexHHYeCKHEe HAYKH)

ABTOPE®EPAT JJOKTOPCKO# JUCCEPTALIMHN

Tamkent — 2015



Tema noktopckoii auccepranum 3apeructpupoBana 3a 30.09.2014/B2014.5T334 B Bruicuueid
arrecTannoHHoil komuccuu npu Kadunere MunuctpoB Pecnydmku Y36ekucras.

JlokTopckas muccepTanst BEIIOTHEHa B TallkeHTCKOM HHCTUTYTE UPPUTAIIA U METTHOPAITHH.

[TomHBIiA TEKCT AOKTOPCKOW MUCCepTaliik pa3MmemieH Ha BeO-cTpanune HaywuHoro coBera 1o
MIpUCYKJIEHUIO yu€HOU cTreneHu nokropa Hayk 16.07.2013.T.02.01 npu TamkeHTCKOM rocyaapCTBEHHOM
TEXHHUYECKOM YHHBepcuTeTe U MHCcTUTyTe SHEepreTuku u aBromatukd AH PY3 mo aapecy www.tdtu.uz.

ABTopedepar muccepTani Ha TpeX S3bIKaxX (y30€KCKWH, PYCCKWH, aHTIMICKHN) pa3MelleH Ha
BeO-cTpanumile mo aapecy Www.tdtu.uz u Mudopmarnmronno-obpazosareapiom mopraie "ZIYONET" mo
azpecy WwWw.ziyonet.uz.

HayuHblii KOHCYIBTAHT: MypartoB Xakum MaxMy10BU4
JOKTOP TEXHUYECKUX HayK, Ipodeccop

O¢uunanbublie onnonenTsl: Myxammaaues Ammupad
JIOKTOP TEXHUUYECKUX HayK, podeccop

KamaJioB Toasiran CupaxuainHOBUY
JIOKTOp TEXHUYECKHUX HayK, ipodeccop

KOcy6anueB Ammpoaii

JOKTOP TEXHUYECKUX HayK, podeccop
Benymasi opranuszanusi: TalIKeHTCKUH rocy1apCTBeHHbII arpapHblii yHUBEPCUTET
3amuTa JUCCepTAllMA COCTOMTCA « 8 » IO 2015 r. B 14%° yacos ma 3aceTaHun

HayuHoro coseta 16.07.2013.T.02.01 npu TamkeHTCKOM rocyAapCTBEHHOM TEXHUYECKOM YHUBEPCUTETE
u HCTUTYTE PHEPreTUKU U aBTOMATUKHU 1O aapecy: 100095, r.TamkeHT, yi.YHuBepcurerckas, 2. Ten.:
(99871) 246-46-00; hakc: (99871) 227-10-32; e-mail: tstu_info@tdtu.uz.

C JOKTOpPCKOW amccepTanueil MOKHO O3HAKOMUTECS B MHGMOPMAMOHHO-PECYPCHOM IIEHTpE
TanKeHTCKOro TOCyIapCTBEHHOIO TEXHHYECKOI0 YHHBEPCHTETa (PErMCTPAIllMOHHBIA HOMEp 7). Ajpec:
100095, Tamkent, yia. Yausepcurerckas, 2. Ten.: (99871) 246-03-41.

ABropedepar auccepTanuy pa3ociial «_ 6 » UIOHS 2015 ropa.
(mportokon paccbuiku Ne 3 oT« 6 » _ WIOHA 2015r.).

H.P.IOcynoekon

IIpencenarens Hay4HOTO COBETA 110
MPUCYKJEHUIO YUEHOU CTENIEHU TIOKTOPA HAyK,
I.T.H., ipoeccop, akanemuk AH PY3

0.0.3apumnos

VYueHslil ceKpeTapb HAy4YHOTO COBETA 110
MIPUCYKJICHUIO YIEHOHN CTENEHH TOKTOpa HayK,
JL.T.H., TOLEHT

P.A.3axunos

[pencenarenp Hay4HOTO CeMHHApa TPU
HaY4YHOM COBETE I10 MPHUCY>KACHUIO
Y4E€HOM CTENEHU JIOKTOPA HAYK,

I.T.H., mpodeccop, akagemuk AH PVY3
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BBenenue (AHHOTALIUA TOKTOPCKOM IUCCEPTALHN)

AKTYaJIbHOCTh M BOCTPEOOBAHHOCTH TeMbl Aucceprauuu. COBpEMEHHbIN
ATal COLMAIbHO-D)KOHOMHYECKOTO pa3BUTUA PecnyOnmku Y30ekucTaH OoTpakaer
XapakTep W TIOyOMHY 5SKOHOMMYECKMX MpeoOpa3oBaHUN  XO3SHUCTBEHHOIO
KOMILJIEKCA CTpaHbl, COCTOSIHUE M TMEpPCHEKTUBbI (POPMUPOBAHUS CTPYKTYpbI
OOBEKTOB PBIHOYHBIX OTHOIIEHUH, MHOrooOpasue (GopM COOCTBEHHOCTH, B TOM
YHUCJIE U B arPAPHOM CEKTOPE.

WNuxeHnepHoe oOecreyeHue arpornpOMBIIUIEHHOIO KOMIUIEKCA  SIBISIETCS
OCHOBHBIM (haKTOPOM POCTa CEIIbCKOW AKOHOMHUKHU. B TO ke Bpemsi B MEePEXOTHBIH
nepuoJl  OT  IUIAHOBOM  SKOHOMUKHM K  PBIHOYHOW,  JI€ATEIBHOCTb
CENIbXO3MPON3BOAUTENICH TOPMO3MIACh HETATUBHBIMH (PAKTOpaMH, HMEIOIIUMU
MECTO B TEXHUYECKOM oOecnedeHuu M cepBuce. Kpome TOro, TEXHUYECKOE
oOCITy)KMBaHHUE DJIEKTPOYCTAHOBOK B arpomnpoMeiinuieHHOM komruiekce (AIIK)
HaXxOJWTCS Ha JIOCTaTOYHO HHU3KOM YPOBHE, NIPUYEM HEKOTOPHIE BHJIbI
TEXHUYECKOTO 00CITYKMBAHUSI U PEMOHTA OBLJIM yTpayeHBI BCIIEICTBUE HEIOCTATKA
KOMIUJIEKTYIOIIMX W  3alacHbIX dYacTedl, a Takke KBaIU(UIIUPOBAHHBIX
CIELUAIIMCTOB. Tak, HaIpuMep, OObenuHeHnEe  «ATpONPOMAIHEPTO»,
3aHMMAaBIIEECs] paHee HAJCKHBIM DHEPreTUYECKUM OOECIeUeHUEM cena, II0
pa3HBIM MPUYMHAM MPAKTUYECKHU MPEKPATHIIO CBOKO JEATEIIBHOCTh IO PEMOHTY H
KOMIUIEKCHOMY ~ TEXHHYECKOMY  OOCIYXHBAaHHUIO  3JIEKTpPOOOOpYHOBaHUS U
AIEKTPOYCTAHOBOK.

B cnoxuBmIMXCSA YCIOBHAX NPOUCXOIALIEH PECTPYKTOPU3ALMU OTpaciei
PKOHOMHUKU OpraHu3anus 3(pQPEeKTUBHOTO 3HEPreTUUYECKOT0 CEpPBUCA B arpapHOM
CEKTOpPE IMO3BOJIUT YMEHBIIUTh: NOTPEOHOCTh B MaTepuaax, HEOOXOAUMBIX IS
PEMOHTHO-IKCILTYaTallMOHHBIX HYXKJ; SHEPrOEMKOCTh IPOM3BOJCTBA 34 CYET
OpraHU3alMOHHO-TEXHUYECKHUX MEpPOIPUSATHUH, a  Takxke o0ecreyuTh
BBICOKOITPOU3BOIUTENILHOE HCITIOIb30BAHUE SHEPTETUUECKOI0 000PYAOBAHUS U KaK
cienctBue — 3(HEKTUBHO UCTIOIB30BATh TPYIOBHIE PECYPCHI.

Bce 3TO 1mO3BONSET CUMTAaTh HAYYHOE HCCIEAOBAHHME 110 OpraHM3aluu
HHEPreTUYECKOI0 CEPBUCA B YCIOBHIX PECTPYKTYPU3ALNUH U COBEPIICHCTBOBAHUS
nesitenbHoCcTH nipeanpusiTiil AIIK akTyaabHBIM B BOCTPEOOBaHHBIM.

BocTtpeboBaHHOCT, B jAMccepTallMOHHOW paboTe CBsi3aHAa C CO3JaHUEM
NPEANPUATHAS YHEPreTUYECKOTO CEPBHUCA, OCYIIECTBISIOIIETO AEATEIbHOCTh 110
PEMOHTY U MOJEpHU3aLUHU C IP(HEKTUBHBIM HCIOIB30BAHUEM BJIEKTPUUYECKOTO
000py/1I0BaHUSI B YCIOBHUAX pa3BUTHUS (PEPMEPCKOro ABUNKEHUSI B Y30€KUCTaHE, a
TaKKe OpPraHU3alli Ha MECTaX MaJIbIX MPOMBIIIJICHHBIX TPEANPUITUN, YACTHBIX U
IpYruxX npeanpustuii u ¢upM ¢ pa3auuHbiMA (popmamu cobctBeHHOCTH. [lpm
TOM CHCTEMa 3HEPreTHYECKOro CepBHCa, HE3aBUCUMO OT (POPMbI COOCTBEHHOCTH
u BHJIA NeSATeTbHOCTH NPeANnpUATUS-TIOTPEOUTE, o0ecrieunBaer
MIPOCKTUPOBAHNE, YCTAHOBKY, MOHTQX M IMYCK JJEKTPUUYECKOTO O00OpYAOBaHUS, a
TaK)K€ BBIMOJTHEHUE BCEX HEOOXOIMMBIX MPOIIECCOB €r0 AKCIUTyaTallii, HadMHas
C 3Tama BBOJa 00OpYyAOBaHUS B JEUCTBUE. A 3TO BBIPAXKACTCS B OCYIIECTBICHUU
HaAEKHOM OKCIUTyaTalluM 3JEKTPUYECKOTO 000pyaoBaHMs, OOECHEUYEeHUs €ro
JIOJITOBPEMEHHOW PaboThl, a TaKXKe B peain3allii KOMILJIEKCa OPTraHU3aI[MOHHO-
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TEXHUYECKUX MEp IO OKA3aHWI0 TEXHUYECKOTO OOCITYXKMBAHUS U YCTPaHEHUIO
OTKa30B B paboTe 000py/10BaHUS B KOPOTKHE CPOKH.

JlaHHOE HCCIEeAOBaHME MMEET BAXKHOE 3HAUECHHE B CBSI3M C YKa3aHUSIMH U
pekomenaanusamu  Ilpesunenta PecnyOiauku  V30ekucrtan M.A.Kapumoga,
BBICKa3aHHBIMM MM TpH mocemeHuu 25 oktsaops 2006 roma B Y33KCHOIEHTPE
BeicTaBku  «Uzbekistan Agrominitech — 2006» crenuaiM3UpOBaHHOW 10
MUHUTEXHOJIOTUSIM M OOOpPYAOBAHUHUIO JUIsl CEJIBCKOTO XO3SIMCTBA, a TaKkKe C
[ToctanoBnenunem llpesuaenrta PecnyOnuku Y3o0exkucran Ne IIIT 2343 or 5 mas
2015 roga «O IlporpaMme Mep IO COKpPAILIEHHIO IHEPTrOEMKOCTH, BHEIAPECHHIO
HHEProcOeperaroX TEXHOIOTHIA B OTPACISIX SKOHOMHKH U COITMAIBbHOMN cdepe Ha
2015-2019 rompn».

CooTBeTcTBHE UCCIEA0BAHUS NMPUOPUTETHBIM HANPABJIEHUSM Pa3BUTHUS
HAyKH W TexHoJsioruii PecmyOumkm Y30exkucran. Jlucccepranys BBINOJHEHA B
COOTBETCTBHUM C NMPUOPUTETHBIMU HAIIPABICHUSIMU Pa3BUTUSA HAYKH U TEXHOJOTUI
Pecniyomuku Y30ekuctan Ha 2012-2020 roasr: [MIIM-2: «DHepreTuka, 3HEpro-
pecypcocOepekeHre, TPaHCIOpPT, MaIIMHO- W IpudopoctpoeHue» u IIT1M1-3:
«Pa3BuTHE UCMONB30BAHUS BO30OHOBIISIEMBIX HCTOYHHUKOB SHEPTHH, CO3JaHHE
TEXHOJIOTMM M YCTPOMCTB HAa OCHOBE HAHOTEXHOJIOTHM, (OTOHMKH U JPYTUX
MEPEIOBBIX).

0030p MeKTYHAPOAHBIX HAYYHBIX HCCICAOBAHMI 10 TeMe AUCCePTAIHMN.
CornacHO MPUHLKMY MOBBIIMICHUS SKCILTyaTallMOHHON 3(PGEKTUBHOCTH, PEILICHUS
npobisiem sHepreTudeckoi crparerun B AIIK, B ompeneneHun e€ mepcrekTus,
BBISIBJICHBI IPUYUHBI BBIXOJA U3 CTPOS IHEPTeTHUECKOro o0opynoBaHus. C 1e/bio
MOBBIIIEHUS] TPOU3BOJUTEIIBHOCTH MPOU3BOJICTBA M YCKOPEHHOIO YCTpaHEHUs
HEUCIIPAaBHOCTEH  HM3y4yeHa OpraHU3allMOHHAsl  CTPYKTypa  PEMOHTHBIX
NPEANPUATANA U omnpeseieHbl cepa U HaMpaBiIeHUsT UX JAesATeabHOCTUH. HaydHbie
MCCJICIOBAHMS 110 JTAaHHOMY HAIIPaBJICHUIO TPOBOJSATCS BEAYIIUX 3apyOeiHBIX
KOMIIAHUAX, HAYYHBIX IEHTPaX U YHHUBEPCUTETAX, 3aHUMAIOIINXCS BBIITYCKOM U
o0CITy’)KHBaHUEM dHepreTryeckoro obopymoBanus, kak HPC Energy Service, MS
Energy Service (USA), AECOM, Sony (Japan), CTI Energy Service (Canada),
NAESCO, SIMENS (Germany), WTS ENERGY (Netherlands), Wendel energy
Services (Italy), Arpompomdnepro (Poccus), Chinese Academy of Agricultural
Sciences (China), MITAY, UT'AY, CT'AY u pe3ynbTaThl BHEAPSIOTCS HA IPAKTUKY.

Pa3paboTanbl Hay4YHO-TEXHUUYECKHE PEIICHHS M0 OOECIEUEHHIO YCTOMUMBOM
padoter (HPC Energy Service, MS Energy Service), (AECOM, Sony), (CTI
Energy Service), (ArponpomM3Hepro), mo OnpeaesieHuI0 MPUYUH BBIXOAA U3 CTPOS
(NAESCO, SIMENS), (WTS ENERGY), (Wendel energy Services) TeXHUKH U
TEXHOJIOTUYECKOT0 000pYJIOBaHUsA, IO OIPEACIICHUIO HX HEUCIPABHOCTEH U
YCTpPAaHEHHI0 W MO co3faHuio 0a3bl 3amacHbix 4vacted (Chinese Academy of
Agricultural Sciences, (MI'AY), (UT'AY), (CTAY).

Hacrosiiiee BpeMss Ha OCHOBE COBPEMEHHBIX MPHHIUMIIOB CEPBUCHOTO
o0CTy>KUBaHUS TIPOBOJIATCS MUPOKOMACIITAOHBIE TECOPETUUECKUE U MPAKTHICCKHUE
MCCJICIOBAHMS 0 MOJIEPHU3AIMH W BBIOOPY HIHEPreTUYECKOro O0O0OpYIOBaHUS,
YCTAHOBJICHHUIO UX CTETIEHEW 3allHUThl U YCTOMYUBOCTHU K YCIOBUSIM OKPYXKAIOLIEH
Cpelbl.
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Crenenp u3y4YeHHOCTH TnipoOJieMbl. [IpoBefeHHBI aHaIM3 HAy4YHO-
TEXHUYECKON JIUTEepaTyphl, OIMYyOJMKOBAaHHOW 3a TMOCIEIHUE TOJbl, B 00JacTU
PEMOHTA U HKCILTyaTalllK, OKa3aHUsl CEPBUCHOTO OOCITYKUBAaHUS CBUICTEIIbCTBYET
O B&XHOCTH [IOCTUTHYTBIX TEOPETUYECKHX, METOJUYECKHUX M MPAKTUYECKHUX
pe3yJIbTaToB.

W3nanbpl MHOTOYHMCIIEHHbIE PaOOThI, MOCBAIIEHHBIE aKTyaJIbHBIM BOIpPOCAM
YIOPABJICHUS CTPYKTYpaMU OKa3aHMs 0OCITYy>KMBaHUSI, UX KOHKYPEHTOCIIOCOOHOCTU
Y pa3BUTHUSA, B KOTOPBIX BbIpabOTaHbl o01IeTeopeTnueckue KoHnenmuu. [lokazano
YBEIIMYEHHUE KOJIMYECTBA MPAKTUYECKUX BOIPOCOB, KOTOPHIE HAIUIM CBOE
pemenne. PazpaboTke W pa3BUTHIO PA3IMYHBIX TEOPETHUYCCKUX M MPAKTHUECKHUX
BOIIPOCOB B 3TOHM cdepe MOCBAIICHH MHOTOYHCIICHHBIE MOHOTpaduu, a TaKKe
CTaTbl HW COOPHUKH C HAyYHO-TIPAKTUYECKUMH pa3paboTkamu. B kadectBe
npuMepa MoxHO TpuBect pabotel Calgary P., Neel A., Fario J., Adilipour N.,
Bareith M., IlsactomoB A.A., Epomenko I'.Il., bByropun B.A., [lpumen JI.I'.,
Ceippix H.H., Kupr6as FO0.K., MemkoB A.A., Cunsrun H.H., Tapan B.IL,
Agepoyx JI., basmckuit FO.H., PamkadoB A.P., Kamanos T.C., Tapan M.A.,
babuenko JI.A., Conomkun A.Il. u npyrux paborarommx B 3TOU cdepe YUEHBIX
SKOHOMMYECKHU PA3BUTHIX CTPAH MUPA.

Opnako, y4uThIBass pa3HooOpazue U paclIUpeHue Kpyra Hay4dHO-
UCCJIEIOBATENLCKUX OOBEKTOB, a TaK)KE MOCTOSHHOE YCIIOKHEHHE, BBISBICHUE U
JIMarHOCTUPOBAHUE HEMOJIAJI0K, YYET MOTOJHBIX YCIOBHM W APYrux mpodiieM
TpeOyeT pelieHuss BceX ATUX MpoOsaeM, 00OCHOBAHHOTO HAyYHO-NMPAKTHYECKOTO
noAxoJa K HW3MEHEHHI0O U TOBBIMICHUIO A()PEKTUBHOCTH JEATEIbHOCTH
cooTBeTcTBYOIMX npeanpusatuii AIIK.

Cnemyer 0c0o00 OTMETUTh, YTO MPH IKCIUIyaTallMH JJIEKTPUYECKOTrO
o0opy1oBaHUsl YUYET MOTOAHBIX YCIOBUN Y30€KHCTaHA UMEET 0CO00€ 3HAUYCHUE U
co3a€T yCNOBHUs Il OOECIEUEeHHsI €ro yCToMunBOM paboTel. Bmecte ¢ Tem, B
YCIIOBUSIX TIEpexoja K PhIHOYHOW SKOHOMUKE, U3MEHEHHSI (JOpM COOCTBEHHOCTH B
pe3yapTare  pa3BUTHUSA  CyOBEKTOB  Majoro  Oum3Heca M YacTHOIO
MPEANPUHUMATEILCTBA TPEOYETCS OKa3aHHE COOTBETCTBYIOIIETO OOCTY>KUBaHUS
aeKTpuueckoro obopymoBanus. OmHAKO, CErogHs oOOCIy)XHBaHHE B OTOM
HaIpaBJICHUH MTPOBOJUTCS 3a4aCTYIO0 HECTICIMAINCTaMH B 3T0OM obnactu. [ToaTomy
dbopMHUpOBaHUE SHEPTETUUECKOW CTpaTerMu U €€ OCYIIEeCTBICHUE, UCXOJs W3
ycioBui  Y30eKkucTaHa, OpraHu3alus CIy>KObl DHEPreTUYecKoro CepBuca,
0003HaYeHUE MECT PACHOJIOKEHUS, HCXOJd U3 TMEpPEeUHs BUJOB OKa3aHUs
00CITy>KUBaHUS, COBEPIIICHCTBOBAHUE CHUCTEMBI JIESITEIHHOCTH COOTBETCTBYIOIIMX
npeanpustuid  AIIK  nmact  BO3MOXHOCTh  HCHOJB30BAaHUS  KOMILIEKCHOTO
CHUCTEMHOT0 TOAX0Jla U MAaTeMAaTUYECKOI0 MOJCIUPOBAHUS C IIEJIbIO MOBBIIICHUS
MPOU3BOJIUTEIBHOCTH UM 3(G(EKTUBHOCTH TMPOU3BOJCTBA B OITOM BaKHOU
TeXHUYECKOM cdepe. Vcxonst U3 BBINMICU3IOKEHHOTO, B YCIOBUSIX BO30OHOBICHUS
u obecrieueHus CiIyx)0 sHepreTndeckoro ceppuca B AIIK BwisiBiIeHa U onpeneneHa
HACyIIHasiT HEOOXOJWMOCTh B Pa3BUTHH HAYYHO-TIPAKTHYECKUX  METOJIOB
COBEPIIECHCTBOBAHUS JEATEIbHOCTU MPEANPUATHI SHEPTeTUUECKOTO CEPBUCA.

CBsi3b  IMCCEPTANMOHHOIO HMCCJAEI0BAHMS C IUIAHAMH HAY4YHO-
HCCIEA0BATEIbCKUX PAadOT OTpaKEHA B peaM3alUU CIEAYIOIIUX Hay4YHO-
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HCCIIEIOBATENbCKUX MPOEKTOB MO JaHHOM mpobieme, BeimoaHeHHbIX B 2006-2012
rojax Ha kKadeapax: «IJNEKTPOCHAOKEHUE TUIPOMETUOPATUBHBIX CHCTEM U
AKCIUTyaTalysl 3JIEKTPOOOOPYIOBaHUA» U «DJNEKTPOTEXHUKA U AIIEKTPOIPUBOI
TamkeHTCKOro MHCTUTYTa uppuranuu u menropanuu (TUM).

Tema nuccepTallmOHHONW pabOThl HEMOCPEIACTBEHHO CBsi3aHAa C KOHTPAKTOM
NoOT-2.31 Mexay MUHUCTEPCTBOM CEIBCKOTO U BOJAHOIO X03siiicTBa PecnyOnmku
V30ekuctan u THUMU  «Opranuzamusi  SHEPreTHYECKOTO  CepBUCA B
BOJIOXO3SMCTBEHHBIX ceTsAXx» (2006 T.) M ¢ HAyYHO-HCCICIOBATEIHCKON pabOTON
NeOT-3.10 — «Hacoc cranmusuiapuaa SJi€KTp IOPUTMATAPHUHT OHEPreTHK
CepBUCUHM TakoMuwuiamrupum Myammonapw» (2011-2013 1r.), a Takke ¢
TEMaTUYECKUM TIAaHOM Hay4dHO-uccienoBatenbckux pador TUUM na 2006-2014
TOJIBI.

Hean uccaenoBanus — pa3pad0TKa HAYYHO-METOAUYECKUX U MPAKTUYECKH
BAXXHBIX OCHOB TOBBIIMICHHS PA0OTOCIOCOOHOCTH U AKCILTyaTal[MOHHOM
HAJCKHOCTH  3JIEKTpPOOOOpYyNOBaHUS, METOJOB M (opM  OpraHusanuu
sHepreTuyeckoro ceppuca B AIIK.

JUist peanm3anu JaHHOW LIEJIM OINPEACIIEHBl W PEaJu30BaHbl CIEAYIOLINE
3a4a44 MCCJICAOBAHUS:

aHaJIU3 CTPYKTYpPhl M MEPCIEKTHB Pa3BUTHUS CHUCTEMBI 3JIEKTPOCHAOXKEHUS
CEJIbCKUX NOTpeduTenei;

UCCJIEIOBAHUE CYIIECTBYIOIIMX MOTPEOUTENEH 3AIEKTPOIHEPIHH, OMbBIT
AKCIUTyaTallii U pEMOHTA 3HepreTuyeckoro oodopyaosanus B AIIK;

BBIIBJICHUE TIEPCIIEKTUB Pa3BUTHs dHepreTnyeckoro cepsuca B AIIK;

YCTaHOBJICHHE TMPUYMH M 3aKOHOMEPHOCTEW MOSBIEHUS OTKa30B B padoTe
HHEPreTUYECKOro 000py10BaHuUS;

0o00oCHOBaHUE MECT pa3MeleHus u YPOBHS KOHLIEHTpaIuu
IIPOU3BOICTBEHHBIX MOIIHOCTEN IPEANPUATHNA SJHEPTETUYECKOIO CEPBUCA;

00OCHOBaHUE CTPYKTYpbl NPEINPUITUNA HSHEPreTUYECKOTO CepBUCAa U UX
(GYHKIIMOHUPOBAHMS C YYETOM CIIPOCa Ha SHEPIeTUYECKUI CEPBUC;

00OCHOBaHME OpraHU3alMy HHEPreTUYECKOTO CEepBHCAa IO HaIPaBJICHUSIM
sHEeprocOepeKeHUsI U BHEIPEHHSI BO30OHOBIISIEMbIX UCTOYHUKOB SHEPTUH;

pa3zpaboTKa MNHJIOTHOTO TMPOEKTa OpraHu3alud U  (QYHKIMOHUPOBAHMS
TUIIOBOT'O NIPEANPUATHS SJHEPTETUUECKOTO CEPBUCA;

npoBeieHHe (UHAHCOBOM OLEHKH H(PPEKTUBHOCTH pa3pabaTbiBaeMOi
CUCTEMBbI SHEPTeTUYECKOr0 CepBHCA.

O0beKTOM HCCJIeI0BAHMS SBISIOTCS MPEANPUITHS, CIIEUUATU3UPYIOIINECS
B 00J1aCTH OKa3aHUs CEpPBUCHBIX ycnyT B cepe sHepretuxu AlIIK.

IIpeamer ucciaenoBanus. [IpegMeTroM wHCcienOoBaHUN SBISIFOTCA HAay4YHO-
TEXHUYECKME W  DKOHOMHYECKHE  TpOOJeMbl  CO3JaHUs  NPEANpUATUHN
HHEPreTUUECKOro CepBHCa, a TakKe OCOOEHHOCTH U 3aKOHOMEPHOCTH HX
(GYHKIIMOHUPOBAHMSL.

MeToabl uccjiefoBaHui. MeTOIMYECKYH0 OCHOBY MCCIIEIOBAaHUN COCTABIISIET
KOMIUIEKCHBI ~ CHCTEMHBId TOAXOJ K PEIICHHWIO TOCTaBJICHHBIX  3ajady,
OCHOBAHHBII HAa METOJAX MCCIEIOBAHUS CIOXKHBIX CHCTEM, NPHUYUHHO-
CJIEICTBEHHOTO aHanmu3a BIUAHUS (aKTOpoB Ha A(D(PEKTUBHOCTH NEATEIHLHOCTH
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SHEpreTudeckoro cepsuca. llpu mpoBeneHUM HCCIEAOBAHUN HKCIOJIB30BATUCH
METOAbl MAaTEMAaTUYECKOIO aHalau3a, TEOPUU BEPOSATHOCTEW, MaTeMaTUYECKOU
CTATUCTHUKH, OKCIEPUMEHTAIBHBIE  MCCIEAOBAaHUS U IPOU3BOJCTBEHHBIC
VCIIBITAHUS.

Pa3paboTka MUIOTHOTO MPOEKTa MPEANPUITHI dHEPreTUUEeCKOro CepBUcCa U
¢buHaHcoBasg oneHka S(OPEKTUBHOCTH UX JEATEIBHOCTH OCHOBBIBAINCH Ha
W3BECTHOM TUIIOBOM METOji€ (PUHAHCOBOM OIIEHKH MHBECTUIIMOHHBIX ITPOEKTOB.

HayyHasi HOBH3HA JAMCCEPTALNMOHHOIO HCCJEIOBAHMS 3aKIIOYACTCS B
CIEAYIOLIEM:

pa3paboTaHbl HAyYHO-METOJWYECKHE U TMPAKTUYECKH BaKHbIE OCHOBBI
MOBBIILICHHUS paboTOCIOCOOHOCTH | AKCIUTyaTallMOHHOW  HAaJAEKHOCTHU
AIIEKTPOOOOPYIOBAaHNS, OpTraHU3aIy dHepreTrudeckoro ceppuca B AITK;

pPa3BUTHI YCOBEPIIEHCTBOBAHHBIE Hay4YHO-METOJANYECKUE OCHOBBI
OpraHU3alliy SHEPreTUYECKOTO CEPBUCA B YCIOBUAX pecTpykTypu3aunu AlIK;

O0OOCHOBaHbl ~ MeCTa  pAacHOJOXKEHUS U  CTPYKTypa  MOpPeANpUsTUl
OYHEPreTUYECKOr0 CEPBUCA;

UCCIIEOBAHbI 0COOEHHOCTH GyHKIMOHUPOBAHUS NpeAnpUATUN
DHEPreTUYECKOr0 CEPBUCA;

000CHOBaHbI (PMHAHCOBBIE OCHOBBI pealin3allii pa3padOTaHHBIX MPHUHIIUIIOB
OpraHU3alliy SHEPTETUYECKOIO CEPBUCA;

MOJIy4E€HbI HOBBIE€ PE3YJIbTaThl HIKCIIEPUMEHTAIbHBIX HCCIIEJOBAHUN U OLICHKU
¢bunaHcoBoil  3(P(HEKTUBHOCTH  JICSATEIBHOCTH  CEPBUCHBIX  DHEPTETHUECKUX
npeanpusatuii B cepe AIIK.

IIpakTHyeckue pe3yabTaThl HCCACA0BAHMS 3AKIIOYAIOTCS B CIECIYIOIIEM:

pa3paboOTaHbl HAyYHO-METOJAMYECKHME U MPAKTUYECKH BAXKHBI OCHOBBI
OpraHM3alN SHEPTETUYECKOTO CEPBUCA;

NPOBEJEH aHaJM3 CYIIECTBYIOUIMX MOTpEeOUTENeH 3IIEKTPOIHEPIUU, OIIBIT
AKCIUTyaTaIli ¥ pEMOHTA HepreTuieckoro ooopyaoanus B AIIK;

BBISIBJIEHBI 1 00OCHOBAHBI MEPCIEKTUBbI Pa3BUTHUSL SHEPTETUYECKOTO CEepBUCA
B AIIK;

YCTaHOBJIEHbl NPUYUHBI U 3aKOHOMEPHOCTU IMOSIBICHUSI OTKa30B B paboTe
HHEPreTUYECKOro 000py10BaHUS;

c(OpMyJIMPOBAaHbl PEKOMEHAAMU [0 MECTaM pa3MEIIeHHUs U YPOBEHb
KOHLIEHTPAlMu MPOU3BOJICTBEHHBIX MOIIHOCTEN MPEeINpUATHII 3HEPreTHYECKOro
cepsuca B chepe AlIK;

000OCHOBaHa OpraHM3alus HYHEPreTUYECKOrO CepBHCA [0 HAIpPABICHHUIM
HEProcOEepeKEHUs U UCIIOJIb30BAHUSI BOZOOHOBIISIEMBIX UICTOUHUKOB SHEPIHH;

pa3paboTaH HOBBIM TMOAXOJ K OpraHU3allMM TEXHUYECKOIo CepBUCa B
ycnoBusix pectpykrypuszaunu AlIK;

pa3paboTaH U BHeApeH Ha npumepe 4-x 0a30BbIX TEPPUTOPUN MHIOTHBIN
IPOEKT THIOBOIO MPEANPHUITHS SFHEPIETUUECKOTO CEPBHCA.

JI0CTOBEPHOCTH MOJYYeHHBIX Pe3yJbTATOB OCHOBaHa Ha OOUICTIPUHSATHIX
KpUTEpUSAX CpaBHEHUS U  TIOKa3plBaeT, 4TO pa3paboTaHHBIE  MOJIEIH,
MOATBEP)KJACHHBIE  AHATUTHYECKUMHU  (opMysiaMH, TIO3BOJIJIA  TPOBOJUTH
CPaBHUTEIIbHBIA AHAIN3 C TEOPETUYECKUMU U SKCIEPUMEHTAIBHBIMU JAHHBIMU, a
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TaK)K€ TPAKTUYECKUM BOIUIONMIEHHEM W OpraHu3anueil paboThl peasbHOTO
TUIIOBOTO MPEANPUITHSI IHEPreTUYECKOTO cepBUca Ha mpumepe 4-x 0a30BbIX
TEPPUTOPHN.

Teopernueckass M NpaKkTU4ecKassi  3HAYUMOCTh  Pe3yJIbTAaTOB
uccaenopanmus. Teopernueckas  3HAYUMOCTh  IOJYYEHHBIX  PE3YJIbTaTOB
UCCJIEIOBAHUS 3aKJII0YAETCS B TOM, YTO pa3paboTaHbl HAYYHO-METOAMYECKHE U
NPAKTUYECKN BaXKHBI OCHOBBI OpraHU3al[My SHEPreTUYECKOTO CEPBUCA B YCIOBUAX
pectpykrypuzanuu  AIIK, o0ocHOBaHBI MecTa PaCHOJIOKEHHUSI U CTPYKTypa
MPEANPUATAA FHEPTETUYECKOIO CEPBHUCA, MCCIIEAOBAaHbl 0COOCHHOCTH IPOLIECCOB
X QyHKITMOHUPOBAHHUS.

[IpakTHdeckast IIEHHOCTh PaOOTHI 3aKJIIOYAETCS B TOM, YTO ATO IMO3BOJIMIIO
pa3paboTatb U PEKOMEHAOBATH ISl IIMPOKOTO BHEJIPEHUS] MUJIOTHBIA MPOEKT
MNPEANPUATUS SHEPTETUUECKOTO CEPBUCA, UYTO SIBISETCS HOBBIM IOJAXOJOM K

PEIICHUIO AaKTyaJlbHOM Hay4HO - M MPaKTUYECKH 3HAYUMON MPOOJIEMBI
OpraHM3allid  TEXHUYECKOTO  DHEPreTUYECKOro  CEepBHUCAa B YCIOBHSAX
pectpykrypuzanuu AITK.

Bueapenne pe3ynabraToB McciaeaoBaHusi. Ha ocHOBe pe3ynbTaTtoB Hay4yHO-
UCCIIEIOBATENIbCKOM  pabOThl  pa3pabOTaHbl  OPraHU3ALMOHHO-TEXHUYECKUE
MEPOIPUATHS 10 YMEHBILIEHUIO BBIXOA U3 CTPOSI FHEPIeTUUECKOTO 000y 10BaHUS
Y BHEAPEHbI Ha MPEANPUATUSIX MHUHHUCTEPCTBA CEIBCKOTO M BOJHOTO XO341CTBA
PecniyOnmukn  V30ekuctan (CrpaBka Ne04/31-647 or 2 wions 2015 rona
MUHHCTEPCTBA CEIBCKOT0 M BOJHOTO X03SMCTBO PecnyOimku Y30eKucTaH), B TOM
YyyCcJe Ha YIPaBJICHUM HACOCHBIX cTaHuui TamkeHnTckod obmactu u B MTII
Kapmanunckoro, Kusunrenunckoro, HaBdoaxopckoro u XaTupuMHCKOTO pailOHOB
Hagowuiickoii oonactu (aktel oT 20 Hos10pst 2013 roma u 11 Hos0pst 2009 roxa).
CyMMapHbIii Trof0BOM 3KOHOMUYECKUA 3(PPEKT OT BHEAPEHUS] pe3yJIbTaTOB
HCCIIEIOBAHMS, QITOPUTMOB MPOrPaMMHOIO MPOAYKTa M 3a CYET pocTa
Koo duimeHTa roTOBHOCTH Ha 9 MPOIEHTOB, COKpAIIEHUS MPOCTOeB Ha 33
IIPOLICHTA B PE3yJbTaTe YMEHBIICHUS BPEMEHHU OYEPEIHOCTH HEUCIIPAaBHOTO
o0opy0BaHUs B 2 pa3a, a TAKKE 3a CUET MOBBIIMICHHS TTPOU3BOIUTEILHOCTH TPyAa
Y SKOHOMHH TPYIOBBIX pecypcoB cocTaBisieT 142 muH. 91 ThIC. CyM.

AnpobGauus padotbl. Pesynbrarsl nccnegoBaHusi anpoOupoBaHbl HA 17-TH
HayYHO-TIPAKTUYECKUX KOH(MEPEHIUAX, CUMIIO3MyMaX U CEMHHApax, B TOM YHCIIE
3-Xx MexAyHapoAHbIX: «DyHIaMEHTaIbHbIE M MPHUKIAIHBIE BOMPOCHl (PUZHKN
(Tamkent, 2013); «Applied sciences and technologies in the United States and
Europe: common challenges and scientific findings» (New York, 2014) wu
«DyHgameHTanbHble M MOpUKIaaHble mpobiembl Haykuw» (Mocksa, 2014) u 14
pecnyOnukanckux: «CoBpeMeHHbIE MPOOJeMbl BOAHOTO M CEIBCKOTO XO3iiCTBa»
(Tamxkent, 2006); «IIpoGiemMbl HaIEKHOCTH U 0€30MACHOCTH TUIPOTEXHUYECKUX
coopyxkenuit» (Tamxkent, 2006); «ArpowHkxeHepusga TabjiuM, (GaH Ba UILIA0
yukapuin uaterpanusicuy (Tamxkent, 2007); «Kumok Ba CyB XyKaauru UIuiad
YUKAPUILK Y4yH IOKOpPH Mallakaiu KaapJap Taii€pinam myammonapu» (TamikeHr,
2009); «Kuunuwioxk xyKalauruaa TEXHHKAa Ba TEXHOJOTHSIAp CEPBUCHUHU
puBoxutantupuin  uctukoomtapu»  (Kapmm, 2010); «PecypcocOeperatomue
TEXHOJIOTMH Ha KeNe3HOopokHOM TpaHcropte» (Tamxkent, 2011); «IIpoGraemsi
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pa3BUTUST Majoro Ou3Heca, OCHOBAaHHOIO Ha HAyYHBIX JOCTHKCHHSIX U
MHHOBAIIMOHHBIX TEXHOJOTHUSX, B3I MOJOAbIX yueHbIx» (Tamkent, 2011); «Ep
pecypcnapuian camapaiu GoiianaHuil Ba yaapHu Myxodasza KWIHIIHUHT 01320
myammouapu» (Tamkent, 2011) u «IloBeimienne >pPeKTUBHOCTH, HAACHKHOCTH U
0€30MacCHOCTH TUAPOTEXHUUECKUX coopykeHui» (Tamkent, 2012).

OcCHOBHBIE pe3yibTaThl JUCCEPTALMOHHON padOThl JOKJIAJBIBATUCH U
oOCyXXJIaluCh ~Ha HAy4yHOM ceMuHape Kadelnpsl «DJIEKTPOTEXHUKA H
ANEKTPONPUBOA» TalIKeHTCKOro HHCTUTYTa Uuppurauu u menropanuu (TamkeHrt,
2014), wa HayyHOM cemuHape 1o  crneumampHoctd  05.05.07 -
«DNEKTPOTEXHOJOTUN U DIEKTPOOOOPYJOBAHHE B CEIBCKOM XO3SHCTBE» IMpH
HayyHoM coBete 16.07.2013.T.02.01 npu TamkeHTCKOM TrocyAapCTBEHHOM
TEXHUYECKOM yHHBepcutere M MHcTuUTyTe dHepretnku u aBromatuku AH PVY3
(Tamxkent, 2015).

Ony0auKoBaHHOCTH pe3yJbTaToB. [lo TeMe nuccepranuu OmyOJIMKOBAHO
32 HayudHBIX paboT, B TOM uuciie — 14 XypHaJIbHBIX cTaTeil, 4 B MHOCTPAHHBIX
KypHajax M 3 cTaTbl B COOpPHUKAX MATEpUAJIOB MEXKIYHAPOJHBIX HAYYHBIX
KOH(epeHIIMU 1 TTOJIy4eHO CBHJIETENLCTBO O PErHCTpaIuu mporpamm s OBM.

Crpykrypa u o0bem palorbl. JluccepranuoHHas paboTa COCTOUT U3
BBEJCHUSA, MATU TIJaB, 3aKIIOYEHUS, CIUCKA HCIOJIb30BAaHHON JIUTEpaTyphl, 7
npwioxkeHut u comepxxutr 200 crpaHUI] TEKCTa, BKiIO4aer 37 pucyHka u 28
Ta0HII.

OcHoBHOe coJep:KaHue AUCCePTANNU

Bo BBeaenumum 00OCHOBaHa aKTyaJIbHOCTh W BOCTPEOOBAaHHOCTH TEMBI
JUccepTaly, cOpMyIMPOBAHbI LEIN U 3a/1ayd, BBISIBIEHbI OOBEKT M MPEeIMET
UCCJIEIOBAHMS, ONPEIEICHO COOTBETCTBHE  HCCJIEJAOBAHMS  MPUOPUTETHBIM
HalpaBJeHUsIM pa3BUTUS HaykKu M TexHojorud PecnyOnuku VY30ekucraH,
W3JI0KEHBI Hay4YHasi HOBU3HA U MPAKTUYECKU BAXKHBIE PE3YJIbTATHl UCCIEAOBAHU,
000CHOBaHa JIOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, PACKPBITHI TEOPETHUECKAs
U IPaKTUYECKasl 3HAYUMOCTh IOJyYEHHBIX pPE3YyJIbTaTOB, MPUBEIEHBI NEPEYEHb
BHEJIPEHU B  NPAKTUKY  pEe3yJbTaTOB  HCCIEAOBAHMUS,  PE3YJIBTATHI
anpoOaruu  padoThl, CBEACHUS 1O OMYOJIMKOBAHHBIM Hay4YHBIM paboTaM u
CTPYKTYpE IHUCCEpPTALUU.

B nepBou rjiaBe (OnexTpocHabX)eHne CEJIbCKOXO3SIMCTBEHHBIX
NOTpeOUTENE, OMBIT AKCIUTyaTallMd 3JIEKTPOOOOPYIOBaHUS M MEPCHEKTUBbI
HHEPreTUYECKOr0 CEpBHUCA) MPUBEICHBI OOIIME CBEIACHUS 00 AJIEKTPOCHAOKEHUU
CEJIbCKUX MOTpeOUTeNel, a TakKe BBINOJIHEH aHaJIU3 OCHOBHBIX IMOTpeOuTenei
AIIEKTPOIHEPTUH, ONBITA SKCIUTyaTallMd U MPOBEACHUS] PEMOHTA YHEPTETUYECKOTO
obopynoBanus B AIIK, a Taxxe nepcrnekTuBbI 3HepreTrudeckoro ceppruca B AIIK.

DIIEKTPOCHAOXKEHUE CEJIbCKUX TOTpeOuTeneid mMeeT cBou 0ocoOeHHOCTH. B
OTIIMYME OT TPOMBIIUICHHBIX TMOTpeouteneir ¢ TpexdasHOW Harpy3KoW,
NUTAIONIMXCS OT KaOeNbHBIX CeTeW, CeIbCKUE TMOTPEOUTENN TMUTAIOTCS OT
BO3/YIIHBIX PAa3BETBJICHHBIX JJEKTpUUeCKUX ceTei. CenbCckue MoTpeOuTenn
UMEIOT OTHOCUTENIbHO HEOOJIbIINE, HO Pa3HbIe M0 BEIMUYMHE MOIIHOCTH, HArPy3KH,
KOTOpBIE yJlajJeHbl APYT OT Apyra Ha OOJbIINE PACCTOSIHHUSL.
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K m000i1 TOUKE 3MEKTPUYECKON CETH MOKET ObITh MPUCOEINHEHO OOJbILIOE
YUCJIO TOTpeOUTeNne C caMbIMH pPa3HOOOpPa3HBIMU XapaKTepUCTHKamMu. B
OTJEJBHBIX CIyYasiX MUTAaHUE MEJIKUX Harpy30K OCYIIECTBISIETCS OT MAJIOMOLIHBIX
oaHO(a3HBIX TpaHCHOPMATOPOB.

OcoOyto  rpynmy  COCTaBISIOT — MPEANPHUSATHS 1O  IPOU3BOJICTBY
CEJIbCKOXO3SMCTBEHHON NPOAYKIMHM Ha NPOMBIIUIEHHON OCHOBE (KOMILJIEKCHI IO
OTKOPMY CBHUHEH, KPYHHOI'O pPOratroro ckora, ntuuedaOpuxud u T.1m.). CXemsl
ANEKTPOCHAOKEHUSI ITUX KOMIUIEKCOB IO CIIOKHOCTH MPUOIMKAIOTCS K CXeMaM
MPOMBINIICHHBIX MPEANPUATHIA.

DNeKTpoCcHAOKEHWE HACOCHBIX AarperaroB KPYMHBIX TOCYJapCTBEHHBIX
HAaCOCHBIX CTaHLMK MAIIMHHOIO opoleHus nojeil ocymectsisiercsa ot [1C-110kB,
HAXOSIINUXCS Ha OallaHCe TUX CTaHLUH.

B Bompocax omnepaTMBHOTO yNpaBieHHs JUHUSMHU JIIEKTpPOIEpEeayH,
OCYILECTBISIOIMMU NUTAHUE CEJBCKUX 3JIEKTPOYCTAHOBOK OT 3HEPIOCUCTEMBI,
AJIEKTPOTEXHUYECKUI MePCOHA X03HUCTB OJUUHSIETCS ONIEPAaTUBHOMY IIEPCOHAILY
NpEANPUATHE TEepPPUTOpUANBHBIX 3ekTpudyeckux cereit ([ITOC) nmexypHOMy
JHUCIIETYEPY MEKTPOCHAOKAIOLIETO MPEANPUATHS — B 3aBUCUMOCTH OT CTPYKTYpPBI
JUCIIETYEPCKOrO YIPABICHHUS.

OnepatuBHOE  pPYKOBOJACTBO IO  BONpPOCaM  COOJIOJCHUS  JIMMUTOB
AJIEKTPONOTPEOIEHUsT M Harpy30K B 4Yachl MaKCUMyMa, a TaKKe aBapUUHBIX
OTPaHMYEHUH W OTKIIOYEHUH Harpy3kd TpH HEJAOCTaTKE MOIIHOCTH B
SHEProCUCTEME OCYUIIECTBJISIOT CHELUATUCTBI AIEKTPOCHAOKAIOLIETO
TPEITPUSITHS.

[TockoNbKY SJEKTPUUECKHUE CETH BHEIIHETO JJIEKTPOCHAOKEHHS HaXOISATCS
Ha Oamance [ITOC, ux oOcmyKMBaHUEM 3aHMMAIOTCS COOTBETCTBYIOIIUE CITYKObI
I[IT9C wu mnepcoHan pailoHHbIXx daekTpuueckux cere (POC), npuzHaHHBIX
CTpyKTypHbIMH TonpazaeneHusiMu  [ITOC, opraHuzyemblx Kak MpaBuio, B
rpaHulax aJMHHUCTPATUBHBIX DPailOHOB. BHyTpuILIOmaAOUYHBIE 3JEKTPUUECKHE
CeTH CEeJIbCKOXO3SIIICTBEHHBIX MOTPEOUTENIe COOpYKAIOTCA 3a CYET CpEACTB
CEJIbCKOXO3SUCTBEHHBIX MPEANPUATUI U HAXOATCS Ha UX OaaHce.

Texuunueckoe oOciyxuBanue snekTpoyctaHoBok B AIIK nHaxomutcs Ha
HU3KOM YPOBHE, HEKOTOPbIE Pa3HOBUIHOCTU OOCITYKHBaHUS U PEMOHTA yTpayeHbI
U3-32 OTCYTCTBUS TEXHUYECKHX KaJpOB COOTBETCTBYIOIIUX CHELHMAIBLHOCTEH,
HECMOTpsI Ha TO, 4YTO B OTpaciiv norpedinsercs okono 31% romoBoro oobema (c
Y4€TOM TOTpPEOJICHHs] HACEJIEHUEM CEJIbCKUX PaillOHOB) MPOU3BEACHHOU
AIIEKTpUUYECKOM sHepruu B PecnyOnuke Y30eKkucTaH.

Tak, Hanpumep, OO0benuHEHHE «ATPONPOMIHEPTO)», 3aHUMABLIEECS paHee
DHEPreTHUECKUM O00eCIIeYeHHEeM ceflla, IO pPa3HbIM NpPUYUHAM TPAKTHUYECKU
MPEKPATUIIO CBOKO JEATEIBHOCTh MO PEMOHTY W KOMIUIEKCHOMY TEXHUYECKOMY
00CTy>KUBaHUIO AJIEKTPOOOOPYT0BAHMUSI.

Heo0xoauMo HCKOpPEHHUTh y3KMHA MOJIXOJ K MOHUMAHHUIO 3KCIUTyaTallud Kak
CUCTEeMbl ~Mep 10 TOJJCpX aHUI  HCIpaBHOrO  (pabodyero  COCTOSHUS
AJIEKTpoOOOpyI0BaHus. Teopusi U MpakTUKa SKCIUTyaTallMd JOJDKHBI OXBAaThIBATh
UCIIOJIb30BaHUE, OOCITY)KMBAHHE W PEMOHT 3JIEKTPOOOOpYIOBaHUS, a TaKxkKe
OpraHU3aINI0 PadOTHI ANEKTPOTEXHUIECKOM CITY>KOBI.
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KoHnentyabHBIM  MOJIOKEHUEM SIBIISIETCS  BBIOOP (OPMBI  OpraHHU3aIiuu
sHepreruyeckoro cepsuca B AIIK, nOpUHIMIOB MOCTpOEHUS U  YPOBHS
TEXHUYECKOTO OCHAILCHUS MPEANPUATUN HHEPreTUYECKOro CepBUCAa C YUYETOM
MMEIOIIIETOCS] MUPOBOT'O U OTEUECTBEHHOTO OIBITA.

CrnoxxuBIIasi COLMATILHO-D)KOHOMHYECKAsi CUTYyallsi B Pa3BUTUU CEIbCKON
AIIEKTPOIHEPTETUKN TpedyeT pa3pabOTKM U pealnd3alid HOBBIX IMOJIXOJO0B K
OpraHu3aluu CEPBUCHBIX CIIy k0, MPU3BAHHBIX MO/JIEPKUBATH
(GYHKIIMOHHPOBAHKE SHEPTrEeTUUECKOrO X035HCcTBa Ha cene. [Ipu s3ToM HE0OX0AUMO
YUHUTBIBATH CIAEAYIOIIHNE MMOJIOKEHHUS:

l. Hanuuwme CmoXKHOW MHOTOYKJIQJHOM CHUCTEMBI CEIbCKOXO3IMCTBEHHBIX
NPEANPUATANA, OTJIMYAIOIIUXCS  MEXAy Cco00M HE TOJIBKO  COLMAIBHO-
PKOHOMHUYECKON HANpaBICHHOCThIO, HO MW MacmTaboM UM  TEXHOJOTHEU
IIPOU3BOJICTBA, IPUMEHSIEMBIMH CPEACTBAMU ITPOU3BOACTBA U T.1.

2. Poct umeH Ha TOMIMBO W Jpyrue DSHEPreTHUYECKUE PECYPChl, HUX
OTPaHUYECHHOCTD JIeJIaeT aKTyaJIbHOU MPOOJIeMy SHEProcOepeeHus, a TaKkKe BCe
OOJBIIETO NPUMEHEHUS  HETPAJUIHUOHHBIX  BO30OHOBISIEMBIX  HCTOYHHKOB
HHEProcHAOKCHUSI.

3. B ycnoBusix KOHKYypeHTHOHW OOprOBl dS(h(PEeKTUBHAS N1E€ATEIBHOCTh
NPEANPUSATAA BO3MOYKHA YEPE3 CHEUUATM3AlUI0, MPUBJICYEHUE K IPOU3BOJCTBY
paboT 1O CEepBUCHOMY OOCIYXUBAHHUIO 3JIEKTPOIHEPreTUUECKOTO XO3sHCTBA
BBICOKOKBAJIM(DUIIMPOBAHHBIX ~ CHEUUAJUCTOB,  HE  TOJbKO  CIOCOOHBIX
OPUECHTUPOBATHCA B TEXHUYECKUX U TEXHOJOTUYECKUX BOIpPOCaX, HO U
BJIAJCIOIIMX OCHOBaMHU (DMHAHCOBO — 3KOHOMUYECKHUX U TIPABOBBIX 3HAHUM.

4. Hanuuume MOHOIOJBHOTO JMKTaTa SHEPrOCHCTEM B  BOIPOCAX
ANEKTPOCHAOKEHUsT cenbckux mnotpeduteneid B cucreme AlIK, mpuBomur
HEO0OXOAMMOCTH co3JaHus aJbTEPHATUBHBIX KBaJIU(DUIIMIPOBAHHBIX
AIIEKTPOIHEPTETUYECKUX CITYKO, CIOCOOHBIX HapaBHE C YHEPrOCUCTEMOMN pellaTh
BO3HUKatomue MnpobseMbl: 3(h(PEeKTUBHO  COACHCTBOBATH  KAau€CTBEHHOMY
PHEProCHAOKEHUIO KAaK CEIbCKOXO3SMCTBEHHBIX TOBApOIPOU3BOAUTENICH, TaK U
colMaIbHON cdepbl W OBITOBBIX HYXKJ CEIBCKOTO HACENICHUS, CTUMYJIHPYET
IPOLECC OPTaHU3aALUN TEXHUYECKOTO 00CITYKUBAHHUS.

Bribop painmoHanbHOW CTPYKTYpbl PaWOHHOM 3IIEKTPOIHEPTEeTUYECKOM
CIy’)kObl  BO MHOIOM ONpEIENsieT KauyeCTBEHHYI0 CTOPOHY TEXHHYECKOTO
NEPEBOOPYKEHHSI arpONPOMBIIILIIEHHOTO IPOU3BOICTBA, OPTaHU3ALUI0 TEXHUYECKU
IPaMOTHOM 3KCIUTyaTalluy CPEACTB SHEPIETUKU U ANEKTPUPUKALIMH.

C yyeToMm BBIIIEU3NIOKEHHOTO MOKHO PEKOMEHJIOBATH CIIECAYIOUIYIO CXEMY
OpraHU3alMOHHO-(PYHKIIMOHAIBHBIX 33J1a4 YHEPreTMHYeckoro cepsuca (puc.l) wu
CTPYKTYPHYIO cCXeMy Ipeanpustuii suepreruueckoro ceppuca B AIIK (puc.2).

Co3naHue CUCTEMBl DHEPreTHYECKOTr0 CEpBHCA  arponpOMBIIIIIEHHOTO
KOMIUIEKCa TO3BOJUT OOECHEeUUTh HAIECKHOE JIIEKTPOCHAOKEHME, OpraHu3aIus
BBICOKOO((EKTUBHOTO  HCMOJB30BAHMS  DHEPIETHUECKOT0 O000pYyIOBaHUS U
pPallMOHAIILHOTO MCTIOJIb30BAHUS YHEPTUH.
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Bropasi raaBa (OO0ocHOBaHME pa3MEIICHUS, CTPYKTypa H ITOKa3aTesci
NPEINPHUITHI YHEPTETUIECKOTO CEPBHCA) MPUBEACHBI PE3YJIbTAThI UCCIICIOBAHUN
M0 OOOCHOBAaHHWIO Pa3MEIIEHUS W CTPYKTYPHl MPEANPHUATHA IHEPreTHYECKOTO
CepBHCA, OMPENEICHUIO CEOECTOMMOCTH CEPBHCA PHEPTCTHUECKOTO 000PYIOBAHHUS
C YYeTOM TpPAHCIOPTHBIX 3aTpaT, IOKa3aTeliell JHEPreTHYecKOTro CepBHCa U
IIPOTHO3HPOBAHMS pe3epBa 3aMacHbIX YacTeH.

O¢ddexTuBHOCTh pabOTHl MpeANnpuUATUl dHepreTuueckoro ceppuca B AIIK
JOCTHTACTCS TyTeM IUIAHUPOBAHWS W TMPOTHO3MPOBAHUS  PAIIMOHAIBLHOTO
pa3MelieHus TNPEANpUATANd SHEPreTHYEeCKOro CcepBHUca C YYEeTOM CIpoca
noTpeOuTENe Ha OKa3blBaeMble YCIOYrd, a TakkKe ONTUMAJIbHBIM HX
dbopMHpOBaHHEM Ha OCHOBE KOHKPETHBIX IPOM3BOJCTBEHHBIX yCIOBHHA. OHO
MpeayCcCMaTpUBaCT CO3/IaHNE PAIMOHAIBHBIX OPTaHU3AIMOHHBIX CTPYKTYP U BHIOOD
000CHOBaHHOTO cocTaBa TEXHUYECKUX CPEICTB, 00eCIIeYnBAIOIIINX
CBOEBPEMEHHOE BBITIOJTHEHUE MPOU3BOICTBEHHON MPOTPaMMBI.

C 1uenpl0  YTOYHEHUS  OXHUAAEMOTO  KOJIMYECTBA  OOCIY>KMBAaEMOTO
HPHEPreTUYECKOro OOOpYAOBaHUS U TIOMCKA MECTa pPa3MEIICHUs MPEIITPUITHSI
MO>KHO HCITIOJIb30BaTh TPABUTAIIMOHHYIO MOJIeNb Peitnu, npeacTasistomuii coooi
I'PaBUTAIIMOHHYIO aHAJIOTUIO OTIPEICIICHUS MPEANOYTEHUN TOTPEOUTEISI.

OnTuMuzanus pa3MenieHus NpeanpUsITHI YJHEPTETUYECKOTO CepBHCa JOHKHA
OBITH HaIlpaBJieHA HA CHUKEHUE HEMPOU3BOJAUTEILHBIX MIOTEPh BPEMEHU U CPENICTB
3aKa3yrKa, 9TO CIIOCOOCTBYET IOBBIIICHUIO CIPOCA, KauyecTBa OOCTY)KUBAHHS U
TEPPUTOPHATBHON JOCTYITHOCTH YCIYT YHEPTETUICCKOTO CepPBHUCa.

MecTo pacmoyOKeHHs] HWCXOJHOM TOYKH TMOCTPOSHUS CHUCTEMBI B
paccMaTpBaeMOM  AJMUHUCTPATHBHOM  paiiOHE  MOXXHO  OINPEACIUTH
YCOBEPIIICHCTBOBAHHBIM METOJOM HAaXOXK/ICHUS IICHTPA TSKECTH.

Kapty  amMuHucTpaTuBHOrOo  paiioHa  (o0jiacTH)  MOMEIIAIOT B
MPSIMOYTOJILHYIO CUCTEMY KOOPAHMHAT (X, ¥) ¢ 0003HaUYEHUEM MECT PACIIOJIOKEHUS
xo3sictB 1,2,3,...,n. CropoektupoBaB TOYKU-TIYHKTHI (Q1, Q. ...Qn) Ha ocu
KOOPJIMHAT, MOXKHO HAWTH 3HAYCHUS BEJIUYMH X1, X2, ..., Xp U V1, V2, ..., Vn. 3aTE€M
OTIPEIEISIIOT KOOPJMHATHI HCKOMOM TOYKH, K KOTOPOW TATOTECIOT OOBEKThI
0OCITY>KMBAaHMS C YI4ETOM BCEX BBIIIE MPUHATHIX KOIPDHUIIUEHTOB.

n n
1OZn:xiQiK0KH 1oiviX 103 yiQiKoKy  103V; , (1)
xp=—" n - n1 A n B ”l
>Q; >Q 2.Qi 2.Qi
1 1 1 1

rae 10 — macmtabHbIA KOI(PDUIIUEHT; ViX 70J11 O0BEKTOB OTHOCUTENIBHO OCH X;
Y
Vi —nois 00bEKTOB OTHOCUTENIBHO OCH .

Taxxe mpemaraeTcs UCIoOIb30BaTh KOAPPUITUSHT ¥, y.e.9./ KM , YUATBIBAECT

OCHAalICHHOCTh  MPEANPUATHH  DHEPrOTEXHOJIOTHUYECKUM  O0OpYyIOBaHUEM,
3aBUCALLYIO OT CIIELUAIN3aLMU PAOHOB 110 IPOU3BOJCTBY CEJIbXO03MPOLYKTOB.

[Iyrem ydera MacimiTaboB TEPPUTOPUN M PACIOJIIOKEHUS MPEINPUSTUN
HPHEPreTUYECKOr0 CepBHUCa B KOHKPETHBIX pailoHax, ompenessieM 00beM YCIOBHBIX
€IMHUL HEOOXOMMOT0 SHEPreTUYECKOr0 000PYAOBAHHUS.
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[lo HOMOrpamme, B MEpBOM KBaJApare, YTOUHSIOT — «y» U C YYETOM
IPYNIOBOM  MPUHAIEKHOCTA PANOHOB  ONpPENENSIOT 4Yuciaa MOpearnpusiTUi
AHEPreTUYECKOro cepBuca — N, ., CO3JJaBa€MbIX Ha TEPPUTOPUH OOIACTH.

[Ipu sTOM MecTa pacnoIOKEHUs MNPEANPUATHI IHEPreTUYECKOTro CepBHCa
YTOUHSAIOT TaKX€ IO IUIOTHOCTA 3JIEKTPOOOOpYAOBaHUs, HMEIOIIErocs Ha
TEPPUTOPUU PETUOHA.

JUig ipaBWJIBHOTO BBIOOpa (POPMBI MPEANPUATUN SHEPreTUYECKOTO CEpBHCA
YUUTBIBAIOT CIEIyIOIIHME (aKTOpbl: TOAOBOM 00BEM M HOMEHKIATypy paoor,
pacrnojoXeHus: OOBEKTOB Ha TEPPUTOPUM pailloHa UM TPaHCHOPTHBIE CBS3H,
YKOMIUIEKTOBAHHOCTb XO35HCTB JIEKTPOMOHTEPAMH M TEXHUYECKUMU CPEACTBAMU
DKCIUTyaTalluy U T.1.

IIpy 3TOM MCHOJB3YIOT HOMOTPaMMBI, NpUBEACHHBIE Ha puc.3 u 4. Ha ocn
OpAMHAT OTKJIAJBIBAIOT 00BeM paboT, u3 Toukdu Q TPOBOAAT JUHUIO JO
nepecedyeHuss ¢ JaydyoMm ¢ aydoM N* (oOecrnedeHHOCTh 3JIEKTpOMOHTEpamu). M3
MOJYYE€HHOW TOYKHA A MPOBOAAT JIMHUIO AA’, MapaJUIeIbHYI0 OCU OPAUHAT. 3aTEM
muai0 QA TPOAOHKAIOT B JIEBYIO YacTh JO TOYKH IEPECEUEHHUsT C KPHUBOM,
COOTBETCTBYIOIIEN PACCTOSHHUIO OT XO35MCTBA IO PAalOHHOTO LeHTpa. Touky B
MEPEHOCAT, KaK MOKa3aHO Ha PUCYHKE, U HaXOAAT TOUKy F, koTopas ompexnenser
30HY UICKOMOU (pOpPMBI SJHEPTrETUUECKOTO CEPBUCA.

(y.es

TpyImA
paH0HOE

Q-4uCII0 YCTOBHBIX €IUHUI] SHEPTETUIECKOTO 000PYI0BaHUS Ha
TEPPUTOPUH, Y.€.3.
Puc.3. Homorpamma st onpeaesieus N,

OcymectBiisieMasl ~ KOHILIEHTpalUMs  MPOU3BOACTBEHHBIX  MOIIHOCTEH
OPEeINPUITHI YHEPreTUUECKOTO CEepBUCAa OOBIYHOIO YMEHBINAET MOTPEOHOCTH B
KaMUTAIOBJIOKEHUIX, HO OJHOBPEMEHHO BEJIET K CHH)KEHUIO €r0 ONEPAaTUBHOCTU U
YBEJIMYECHUIO MPOCTOEB OOOPYAOBaHMS, MOCKOJBbKY KPYIMHOE MPEINPUSITHE HE
MOXET TakK e OBICTpO pearupoBaTh Ha cOOU M 3aTpyAHEHHS B paboTe, Kak
HeOOoJIbIIas MacTepeKasi, Haxoasuasicst BOJIM3K X03s1icTBa.
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KoHuenTpanuss MNpOU3BOACTBEHHOW MOIIHOCTH MPENNPUATHS BENET K
COKpALIEHHIO POCTOs1 000PYI0BaHUs, a €€ PACIBUIEHUE — K YBEIMUEHHUIO.

KoHLeHTpanuss MMEOIMXCS  CPEeACTB M IEpcOHajga B CUCTEME
DHEPreTUYECKOr0  CepBHCAa BEIET K  COKPAUICHUIO  IPOJOJDKUTEIBHOCTH
oOCIIy’)KMBaHHUsl, HO TPU OTOM BBIMIPBIII MOXET OBITH YTpaueH H3-3a
HECOIJIACOBAaHHOCTU B pabOTe MepcoHalia, COOEB B MOCTABKE 3alaCHBIX YacTe U
T.4. KoOHIEHTpamuss npou3BOACTBA JOJDKHA COINPOBOXKIATHCA YBEIHYECHHUEM
YETKOCTH IUIAHWPOBAHUS, OpraHU3alny U yrpasieHus. HeoOXoauMo y4yuThIBaTh
TaKKe M TO, YTO OJHOM M3 (PYHKUMHA TPEINPHUITHIA SHEPreTHUECKOro CepBHCa
ABJIAIOTCS ~ JUArHOCTUPOBAaHME W NPO(PHIAKTHYECKOE  OOCIyKMBaHHE
HHEPreTUYECKOro 000PYI0BaHUS HEMOCPEICTBEHHO HA TEPPUTOPUH U B YCIIOBHAX
OTHENBHBIX XO3sAWCTB. [loaTOMy mnpeanpusTie JOJDKHO HAaxXOAUTHCA HA
ONTHUMAJIBHOM PACCTOSHHH OT 00CITYKHUBAEMBIX XO35HCTB.

H=50%%

11
0
&0

a0
100

I=10xas

I, 11-30HBI KOMIJIEKCHOTO CTICIIMAIM3UPOBAHHOTO MHIUBUYAIBHOTO
00CITyKUBaHUS
Puc.4. Homorpamma i1 onpeesieHusi (pOpMbI SJHEPreTH4eCKOro ceppuca

Cpennee BpeMsi JOCTaBKA OOOPYJOBaHUS WJIM BpeMsi Mpue3a BbIE3THOMN
Opurajibl onpeensaeTcs Kak

tan =5 (2)

rjae & - CpeaHsisi CKOpOCTh JOCTaBKHU (ITPUBO3a) 000OPYAOBAHUS.
Ymep6 (B cymax) u3-3a TOTeph BPEMEHHM Ha JOCTaBKy (IIPHUBO3a)
000pyTI0BaHMS:
= 4 Nisin AR | 3)
3 9
rae Cppoc- yuepd (B Cymax) M3-3a 4acoBOTO MPOCTOSL 00OpyROBaHMS (CrOA

MOXHO BKJIOUUTh M YacOBBIE TPAHCIOPTHBIE pPacxXoibl HAa TIEPEBO3KY
o0opyioBaHus; A -CcpeaHee YMCIo 0TKa30B 00opyaoBaHus B 1 yac.

Viep6 u3-3a MPOCTOEB OJHOM €IUHUIIBI O0OPYIOBAaHUS MPONOPLIHUOHAJICH
paauycy 30HBI OOCITY)KMBAHUS TMPEANPHUITHEM DHEPreTHYECKOTO CepBHCA U
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o0OpaTHO  NIPOIMOPIMOHANIEH CKOPOCTH  TPAHCHOPTHUPOBKU  OOOpPYIOBAHUSI.
VYBenuueHue npocToeB 000pynoBaHUA — (akTOp, MPOTUBOJECHUCTBYIOIIUNA
KOHIIEHTpPAIMU YHEPTeTHUECKOTO CEpBHCA.

B T0 xe Bpems, 4em KpymHee MPEeAnpUATAE SHEPTeTHIECKOTO CEPBUCA, TEM
MEHbIIIe JOJKHA OBITh €T0 yJeidbHas CMETHAas CTOMMOCTh, OTHECEHHAas K OJHOU
eIMHULIEe 00CTYKUBAEMOTO 000Dy IOBAHHUSI.

Jist moctrmkenus: 3pGEeKTUBHOCTH KOHIIEHTpPALMKA TPEOYIOTCS U HEKOTOpbIe
BHEIIHUE YCJOBHUS, B YAaCTHOCTH, XOPOIIUE JIOPOTH, BBICOKOCKOPOCTHOM
TPAHCIOPT, HAIEXKHASI CBSI3b U OecriepeOoiiHOe CHAOKEHHE 3aaCHBIMU YaCTSMU.

Harpyska H Ha npennpusitiu 3HEPreTHYECKOTO CEpBHICA MPOMOPIIMOHATBHA
KOJIMYECTBY OOOpYJOBaHHWS B 30HE OOCITY)XMBAaHWS W WHTCHCUBHOCTH IIOTOKA
TpeOOBaHUI Ha CEPBUC A :

I =R*»A, 4)
rie  y-IUIOTHOCTh OOOpy/OBaHUST B 30HE (KOJMYECTBO 0OOpYyAOBaHUS,
MPUXOAIIEECS Ha €AUHUILY TUTOIIAIN).

[Ipou3BoACTBEHHAS MOITHOCTh MPEAIPUITHS JOJKHA COOTBETCTBOBATH 3TOM
Harpy3ke U KpOME€ TOTO, MPEANpusATHE [OJDKHO HMETh 3arac MOIIHOCTH,
MO3BOJISIONIMNA €My CIPaBUThCS C OOCITy)KMBaHUEM OOOpYy/IOBaHUS, KOTJa
peanbHas Harpy3ka B KaKHe-TO MOMEHTBI OyJIeT MPEBBINIATh CpeaHEE 3HAUCHHE.

Pazmax ciyuyaliHbIX KOJ€OaHUN HArpy3Kd MPOMOPLMOHAIIEH €€ CpeaHEMY
KBaJPaTUYHOMY OTKIIOHEHHUIO OT CPETHETO 3HAUCHHUS

G= RW 1 (5)
rie K — xoaddumment omnpenenstomuil HaaeKHOCTh, C KOTOPOH HaMEUYEHO
obecnieunTh OecrepedoiiHoe o0cay)kuBanue obopynoBanus (1< K <2).

CooTHolIeHUE, TMO3BOJISIIONIEE HAWUTH  ONTUMAJIBHBIA  PAaANyC  30HBI
0OCIIy’)KUBaHUs, a CJEN0BaTeIbHO, M ONTHUMAJIbHBIA YPOBEHb KOHIIEHTPALUU
HHEPreTUYECKOr0 CEepBHCA NPEICTABISAET COOOM CyMMy IMOTEph H3-3a MPOCTOS
000pYZIOBaHUS M KalUTAIbHBIX 3aTPaT Ha CO3/1aHUE IMPOU3BOACTBEHHON Oa3bl:

N+(1+Aq)C, A, — mii , (6)
rae E, -HopMaTUBHBIM KOA(QGHUUMEHT 3(p(HeKTUBHOCTH KanuTajgosioxenui; C,, -

yZeIbHasi CTOMMOCTh MPEANPUATHS B pacyeTe Ha OJHY €IMHUILy OOCITYKHUBAaEMOTO
000py10BaHUSI.

MuHrMyM QYHKIMU MOXET ObITh HaiiieH myTeM ee qudpepeHunpoBaHus 1Mo
R u npupaBHHBaHUS K HYJIIO NPOU3BOIHOM.

Jlist 000CHOBaHMSI ONTUMAJIBHOTO BapHAaHTA PACHOJIOKEHHUS MPEITPUSITHS
HSHEPreTUYECKOr0 CEpPBHCA C LENbI0 CHUKEHUS PacXOJOB Ha TPAHCIIOPTHPOBKY
o0Opy/noBaHUsl  HEOOXOAMMO  ONPEACNTUTh:  KOJMYECTBO  IHEPreTHUUYECKOTO
0o0Opy/OBaHUSl HYXJAIOUIETOCS B  CEPBUCHOM  OOCITY>KMBAaHWHU, IUIOHIA]b
TEPPUTOPHUH, HA KOTOPOU OHU PACTIONOKEHBI U CPEIHEE PACCTOSTHUE TIEPEBO3OK.

[Ipu >TOM mpexie BCEro Hy»HO 3HaTh, YEMY PaBHA IUIOLIAJb TEPPUTOPUU B
TOM Cllydyae, KOIJa CpEOHEE pacCTOSHHE IEPEBO30K PEMOHTHPYEMOIO
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00opyZ0BaHUsl paBHO OAHOMY KuiioMeTpy. [lon cpenqnumM pacctosiHueM nepeBo30K
MOHUMAETCS YacTHOE€ OT JEJIeHHs Bcero ooObema padoOT MO MepeBO3Ke
PEMOHTHPYEMOTO 000PYI0BaHUS HAa UX OOIIMI1 Bec:

q| ydF ydF

R, = I =J : (7)
qF F

e Rc-cpez[Hee pacCTOsSIHUE TIEPEBO30K PEMOHTHPYEMBIX 000pY/I0BaHUM; dF -

JJIIEMEHTapHas IUIONIa/Ka, C KOTOPOW JIOJKHO JOCTABJISITHCS PEMOHTHPYEMOE
o0opyZ0oBaHUE; (-BE€C PEMOHTUPYEMOro OOOPYIOBaHUsS, TNPUXOIAIIMNACA Ha

siieMeHTapHyio 1iomanaky dF ; y-paccTosHue OT 3JEMEHTApHOM ILIOMIAAKH JI0

IPEIIPHUITHS SHEPTETUIECKOTO cepBuca; F -001mas 1ionaas TeppuTOpHH.
CebecTouMOCTh PEMOHTA IHEPTETUYECKOTO 000PYIOBAHUS OIpeNeseTCs M0
cienyroieit hopmyie

N6: (N R2 +A]A+a(l_77g_77‘| )Rc Q ’ (8)

e’
rae A-AoJsi ce0ECTOMMOCTH, U3MEHSIOIAsACA 00OpaTHO MPOMOPLMOHATIBEHO I'OA0BOM
nporpamme peMoHTa; B-11011s1 ce0ecToMMOCTH, HE U3MEHSIONIAsCs PYU U3MEHEHUN

nporpammbl  pemonta; W-romoBas mporpaMma peMOHTa; 1 ,-.KO3(h UIIMEHT,
YUUTBIBAIOLINM JOI0 TPAHCHOPTHBIX 3aTpPaT; 77,,-KOA(QOUIMEHT, YUYUTHIBAIOLIUIL

BeC Marepuaja (3amacHbIX 4YacTeil) B oOmeM Bece PEMOHTHPYEMOIO
000py10BaHUS; /[ -cebecTonMOCTh coOCTBEHHO PEMOHTA; Q -Bec

PEMOHTHPYEMOTo  O0OpyAOBaHHs, T. a-KO3(P(OUIHUEHT XapaKTepU3YIOIIUi
TPAHCIIOPTHBIE 3aTPAThI, cym/ T - KM

Ionyuns rmepByto mpousBojHyro 0T cebecronmoct (C,) MOXHO

OTIPEJICIIUTh CPeJIHEE paccTossHuEe R ., , KOTOpOe MOXKET ObITh ONITUMHU3UPOBAHO.

cp >
R ©
airl-n, —n, )N,

C ydeToM pa3MenieHus HHEPreTUYecKux O0OBEeKTOB (00OpyAOBaHMII) Ha
TEPPUTOPUH PailOHa B 3aBUCUMOCTH K KaKOM IpyIII€ OTHECEH JAaHHBIA panoH. To
€CTh, JaHHAs TEPPUTOPUSI YUUTHIBAETCS KaK ONpeIeNieHHAs TreoMeTphuecKas
¢urypa (4eTbIpexXyroiabHUK, TPEYTOJIbHUK, SJUIUIC U T.I1.).

Ecau tepputopusi paitoHa mo cBoeil (popMme OTIMYaeTCs OT MPaBHIHHOM
OKpPY>KHOCTH, TO HEOOXOIMMO BBECTH MOMPABKY Ha KOH(MUTYPAITHIO TEPPUTOPHH.

Jlnst ompeneneHusl MOMPaBKA HA KOH(PUTYpAIMIO HYXXKHO IO KapTe paiioHa,
00CITy’)KMBa€MOTO HaME4aeMbIM PEMOHTHBIM TMPEANPHUATHEM, HAWUTH 30HY, T
CKOHIICHTPUPOBAHO  OOCITY)KMBaeMO€  JHEpPreTuyeckoe  o0OpydoBaHHE U
OTNPENEIUTh, KAKOW T€OMETPUUYECKOM (PUType COOTBETCTBYET JAaHHAs 30Ha, U 3aTeM
paccyuTaTh NONPABOYHBIN KOAPPHULMEHT 777 .

[Ipu Gosbmom wyucne tunopamepoB npeanpustuii AIIK m mHoroo6pasumn
OpPraHu3alMOHHO-2KOHOMUYECKUX dbopm XO3SIICTBOBAHUSA cucremMa
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AHEPIreTUYECKOr0 CEPBUCA JTOJDKHA BKIIFOYATh BCE ONEPALMK U YCIYTH: Pa3paboTKy
MPOEKTHO-CMETHOM  JOKyYMEHTAalluM;  OKa3aHWE€  JWIEPCKUX  YCAyTr IO
NPUOOPETCHHUIO  DHEPreTHYECKOro  OO0OpYJIOBaHMS; MOHTaX, HalaAKy U
YCOBEPIICHCTBOBAHKE O0OPYAOBAHUS; OKA3aHUE YCIYT MO JUArHOCTUKE, PEMOHTY
1 NpOoPUIAKTUIECKOMY BOCCTAHOBJIICHHIO JHEPTETUYECKOTO O0OpYHAOBAHMUS;
pa3pabOTKy ® BHEIPEHHWE METOJOB DHEProCOEPEKEHUs, YCTAHOBOK TIO
MCIIOJIb30BaHUI0 BO30OHOBIISIEMBIX HCTOYHUKOB JHEPTHUM; pa3pabOTKy cHocoO0B
3 PEKTUBHOTO HCMOIB30BAaHUS JHEPTreTHUYECKOro 00O0pYy/I0BaHUS KOHKPETHOTO
XO35IMCTBA U T.II.

Hamu pexomengoBaHa ciemyromias ¢opMa TPEANPUATANA DHEPTETUIECKOTO
cepBuca (puc.S).

r—-——-——""~>"~="="="="="="=="=="=== I |
: |
1 HA I
Ofsegusene ""VicyeiHepro” I I
H MOHTAKHO-HATI0YHEIe : !
OpeapHATHA ; I
t a ]
! | |
I 1
11oxp| HC ") an :
T MpeanpuaTua
H3 0,4 kB ! \\ IHEPreTHYECKOro :
: / cepeuca |
T 34 :
: |
1 1
1 | BH3 |
I I
L J

ND3-ucrounuk anexkrposneprun; HC- HacocHble cTaHIMY;

HA- HacocHbIe arperarsl il OpOLIEHUS U METMOPALINH;
DD-3nekTpoobOpy0BaHNE PEPMEPCKUX XO3IUCTB (AKUBOTHOBOTUECKHX,
nruieBoadeckux); I11- amekTpoobopyI0BaHNE XJIOMKOIIepepadaThIBAIOIINX
npeanpustuii; IJ1- anekTpoobopyoBaHue XaedonepepadaThIBAIOIITUX
npeanpustuii; BUD- B0300HOBIsSIEMble MCTOYHUKH YHEPTUU
Puc.5. Pexomennyemasi gopma npeanpusiTuii JHEPreTH4eCKOro CepBuca B
arponpoMbILLITICHHOM KOMILIEKCe

Ha ocnoBe pexomengyeMoi ¢hopMbl IPEANPUSTUN IFHEPTETUIECKOTO CEpBHCA
BUJIHO, YTO KpyIHbIE rocyaapcTBeHHble HacocHble cTaHu (HC) obcmyxuBatoTcs
O00BEIMHEHUEM «Y3CYBIHEPro» WM CHEUUATU3UPOBAHHBIMH HSHEPreTHUECKUMU
NPEANPUATASIMH, a I OOCIYyXHBaHUS  DJIEKTPOOOOPYIOBAaHUN  APYTrHX
npeanpusituit - (HA, DO®, OII, 3J1 wu BWD) HeoOxoaumo co3aaTh
CIIEHHAIN3UPOBAHHBIE MTPEANIPUATHS SJHEPTETUUECKOTO CEPBUCA.

DHepreTUYEeCcKuil CepBUC JOJDKEH 0a3upoBaThCAd HA YETKO HOPMATHBHOW U
MPAaBOBOM OCHOBE, YYMTBHIBAIOIIEH B3aMMHBIM WUHTEPEC MU OTBETCTBEHHOCTH BCEX
€ro  y4YaCTHHKOB. JT0 TpeOyeT pa3pabOTKU  HOPMATHUBHO-TEXHUYECKOU
JOKYMEHTAIMU MO0 CTPATeTuu OOCIYKMBAaHUSA OPraHU3alMOHHO-KOHOMHYECKHUX
OTHOLIEHUH,  (OPMHUPOBAHUIO  ONTUMAJIBHOIO  MapKa  JHEPreTHYECKOro
000py10BaHUS.
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Ha ocHOBe mpOBEACHHOrO0 aHalIM3a HAaMHU PEKOMEHIYETCS CIeAyrolas
OpraHu3allMOHHAs CTPYKTYpa MPEANpPUITUNA SHEPTeTUYECKOro cepBuca (puc.6).

[Ipu co3ganum pe3epBa 3amacHbBIX dYacTel, HCXOAS U3  YCJIOBHUH
JIOCTAaTOYHOCTH, BO3HUKAET BEPOSITHOCTh TOTO, YTO OH HE OyAeT HucYepraH B
TEUEHUE IMKJIa TOCTaBOK. [IpoW3BONIbHBIA  BBIOOp 3TOH  BEPOSITHOCTU
HPKOHOMHMYECKHM HE OlpaBlaH. BenuumHa CO3MaHHOTO pe3epBa OrpaHUYEHA
3aTpaTaMy Ha XpaHEHUE 3alacCHbIX YacTeW W YMYIIEHHBIM JI0X0JI0M, KOTOPBIA MOT
ObI OBITh MOJYYEH NMPHU BIOKEHHH CPEICTB, OMEPTBICHHBIX B HEBOCTPEOOBAHHBIX
32 UKJ MOCTAaBOK 3alacHbIX yacTeld. BMecTe ¢ TeM HeAOCTaTOYHOE KOJIMYECTBO
3allaCHBIX YacTel NPHUBOJUT K MaTEpPUAIbHBIM IOTEPSIM HU3-3a IPOCTOSA
PEMOHTHOTO MPEANPHUATUS U HECBOEBPEMEHHOTO 00CTYKUBAHUS OTPeOUTETCH.

].-.[11 ENIIPHATHE JHEePreTHYeCKOro CepeHca

I BemomorarensHEuLe
O3B 0/ICTE EHHEIe TPYIITBI
p n P S
IlepeppimxaLIe JIexTpopeMoHTHAA |y T'pyrma xanpoe
IPY¥IIOILL rpymnma
v v v v v v
N ILlnamor o-nporGEoIc TE 0H-
E o Haf TPyIOIa
=
A = 2
P g
E @ E E HE e = o E E N T'pyrma cuabxens u
£ o E Ho S :E @ 2 = K OMILTTEK TAlHH
o] =) ™ oo
| [EE| 38R 8|5 || E||28
E =8 E Bow @ E ol &l e = |,| Tpymma rpancnopra u
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Puc.6. Pexomenayemasi OpraHu3auiMOHHAs CTPYKTYPa Npeanpus THil
IHEPIreTHYECKOI0 CepBHCa

HaunbGonee mnepcnekTUBHBIM MPEACTABISETCS CO3[JaHUE pPe3epBa 3amacHbIX
yacTeil Ha OCHOBE TEOpUU ymIpaBieHus 3anacamu. ONTUMaIbHOE YIPABICHUE
3amacoM OCHOBHOM HOMEHKJIATypbl 3allaCHbIX YacTEl CBOAMTCS K ONTUMHU3ALUU
byakuun (10) Mo ABYyM MEpEeMEHHBIM: MEPUOJY IOCTaBOK | U YPOBHIO
MOMOJIHEHUS CK1aia N .

M[L]=Nn+ CT +C—{exp(— In(1+ E)j 1}[(n—/1T)Zn: P, +/1TPn}+

(0] k=0

Ot e R e b ol B R

Tperbss rnaBa (MccnenoBanue (I)yHI(LII/IOHI/IpOBaHI/IH MPEANPUSITUN
HPHEPreTUYECKOr0 CEpBHUCA) TIOCBSIIEHA UCCAEAOBAHUAM (YHKIIMOHUPOBAHUS

(10)
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OPENNpUsITHIA  SHEPreTUYECKOro CepBHUCA, T.€. CHCTEMHOMY OTHCaHUIO
(GYHKIIMOHUPOBAHMS, YCTAHOBJICHHUIO TPUYMH M 3aKOHOMEPHOCTEH TOSBICHUS
OTKa30B DJHEPreTUYECKOTO O0OpyMOBaHUS, (YHKIIMOHUPOBAHHS TPEATPHUATHUSI
DHEPreTHUECKOTO CEepBHCA C YUETOM CIpoca Ha DHEPreTHUECKUH CEpBHUC H TI0
BHEAPEHUIO  BO300HOBIISIEMBIX MUCTOYHHUKOB SHEPruHM, OOOCHOBaHUIO
MIPOU3BOACTBEHHOTO IMKJIA, BBHIOOpA MEPUOJUYHOCTH M IOCTPOCHHUIO Tpaduka
TexHudyeckoro oocnyxuanus (TO) u tekymiero pemonta (TP), maremaTuueckomy
MOJIETTUPOBAHUIO napaMeTpoB (GYHKIIMOHUPOBAHUS MPEATNPUATHAN
HHEPreTHUECKOTO CEPBHCA.

[Iporiecc IHEPreTHYECKOTO CepBHCAa MMEET CBOM YACTHBIC 3aJauyM, BCE OHU
JOJHKHBI PEIIaThCs COBMECTHO, TaK KaK MMEIOT B3aUMOCBSI3b U (PYHKIIHOHUPYIOT
Ui JOCTIKEHUS  O0mie 1eam —  CTaOWIbHOTO  (PYHKIIMOHHUPOBAHUSA
HHEPreTHUECKOro 000pyI10BaHUSI.

CucreMHO€ ONHMCAHWE JIAHHOTO OOBEKTa JIOJDKHO  OTpakaTh  €ro
(GbyHKIHMOHATBHBIE U UHPOPMAIIMOHHBIE CBOMCTBA, a TaAKkKe MOP(DOJIOTHIO, U MOKET
OBITh MPEICTABIECHO B BU/I€ O0BEAMHEHNUS MHOYKECTB YETHIPEX MOJCUCTEM:

C=CuC,uC,uC,, (11)
rac Cl- IIOACUCTEMA <«3asiBKAa Ha 3H€pFCTH‘I€CKHﬁ CCpBI/IC»; Cz- IIoaACUCTEMA

«auarHoctukay; Cs- moJicucTeMa «PEeMOHT» (TEKYIIUH WM KanuTalbHbIN); Cy4-
MoJICUCTeMa «IPOGUIAKTUISCKUI CEPBUCY.

Cl = C11 N C12 N C13 N C14, (12)
rae Cii- IPOSKTUPOBAHKME W BBOJ HOBBIX MOITHOCTEH; Cio- B3aHMOOTHOIIICHHUE C
SHEProCOBITOBEIMU KOMITAaHUSIMU; Cis - [MOBBIIIICHUE HAJIEKHOCTH

anekTpocHaOxeHus;; Cyy-dHEeprocoOepekeHne | BHEIAPEHHUE BO300HOBIISEMBIX
VCTOYHHUKOB YHEPTUU.

@YHKIMOHUPYS BO BpPEMEHM B TEYEHUE T0Jd, MOJICHCTEMBl HMMEIOT
BEPOSATHOCTHYIO MPHUPOAY M  PpEaJU3yloTCss B  YCIOBUSX  OOBEKTHBHOM
HEOJIHO3HAYHOCTH.

OYHKIMOHUPOBAHUE MPEINPUATUS IHEPreTUUECKOro cepBuca, OJOK-cxema
KOTOPOTrO TOKa3aHa Ha puUC.7, MOXET OBIT ONHCAHO TEOpUEH arperaTUBHBIX
CUCTEM.

e X vit)el

— zz()eZL |TT——

Puc.7. biok-cxema GyHKIIMOHMPOBAHMS NIPEeANPUATHS
JHEPreTH4YeCKOro cepBuca

Ecnu arperat mpencraBiseT co00# MpeANnpHITHE SHEPTETHUECKOTO CEPBUCA,
To X(t)-03HavaeT xapakTep 3asABOK Ha dHepreTudeckuii ceppuc; Y(t) - KOIMYECTBO
BBIMOJIHEHHBIX 3asABOK Ha 3HepreTuueckuii cepsuc; ¢()- BapuaHThl CTPYKTYPHBIX
COBMELIEHUUN PEAIPUATHS.
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B xaxxIpli MOMEHT BpEMEHHU ter, (rme 7.-cyTo4HOE BpeMs) MpEANpHsITHE
DHEPreTUYECKOr0 CEPBHUCA HAXOAMTCSA B OJHOM U3 BO3MOXHBIX COCTOSHUH,
KOTOPBIE ONPENEIATCA oneparopoM, H u ero npenpiaymmum coCTOSHUEM Z(to) ,

npuuem {>1;:

Z(t)=H {[t,to,Z(to), (t, xL]{O a)} (13)

Beixomsamuii  curman  (KoIMuecTBO OkazaHHbIX yenyr) Y=()eY aum

MoMeHTa Bpemenu U € 7. onpenensercs apyrum oneparopom W:

YO =Wt 200). (. X, |, o], (14

rae @ - CIy4YahHbIE€ BO3MYLICHHs, BO3JCUCTBYIOIINE HA MPEAIPUATHE
DHEPreTUYECKOr0 CEPBUCA B MPOU3BOJIBHBIM MOMEHT BPEMEHHU 1.

Mopnens (QYHKUMOHHPOBAHUS BOCHPOM3BOJIUT IOBEJIECHUE MPEAIPUITHS
DHEPreTUYECKOIO0 CEpPBHCA B HEKOTOPBIE JUCKPETHBIE MOMEHTBI BPEMEHHU,
Ha3bIBa€Mbl€ OCOOBIMHU:

th <t <t, <..%,... (15)

cuntas ly puKCMpOBaHHBIM.

MonenupoBaHie COCTOUT U3 ABYX MPOIIECCOB:

- BBIYHCIICHUE CIIEAYIOIET0 0COO0r0 MOMEHTa BPEMEHH,

- BBIYHCIICHHE COCTOSHUS TPEANPHUATHS IHEPTETUYCCKOTO CEpPBHCA U €Tr0
BBIXOJTHBIX CUTHAJIOB B 0COObIE MOMEHTHI BPEMEHHU.

OTH mporecchl depeayrores: 3amaercs ty, Beraucisiores Z(ty), t, 3arem
Z(t) uT.I.

B o6miem Bujie cocTosiHUEe MPEANPUSITHS YJHEPIETUIECKOTO CEPBUCA B JTHO00M
MOMEHT BPEMEHU MOKET OBITh 3aITMCAHO CIEAYIOIINM 00pa3oMm:
Z;i(t) = @[ X1, X0 X F1 (0, F2 () Fn (€ 24 (0D, Zo (to), - Ze ()
j=1...e . (16)
rae X,- BEKTOp MapaMeTpPOB MPEANPHUATHS SHEPTETHIECKOTO cepBUCa; Z,- BEKTOP
(GYHKIMS XapaKTEPUCTHK JAHHOrO mporiecca; fy- BeKkTOp-QYHKIUSA BXOIHBIX
BO3MYILICHUM.

I'padpl cocTOsIHMIT MEPexXon0B MNPEANPUITHS HSHEPreTUYECKOTO CepBHUCca
npuBeAeHbl Ha puc. 8 m cocrosaT u3 10 arperaroB. M3 HUX 7 UMHTHUPYIOT
MOBEJICHUE TIPEIMTPUATHUS YHEPTETUIECKOTO CepBUCa (COCTABIISIIOT OCHOBHYIO YacTh
MoAenuM) W 3  THPEeAcTaBIOT MHAUKATOpbl. COCTOSIHME  TPEeANpHUSITHS
SHEPreTHYECKOro cepBHca ompeaenuM Tak:  ai(t)-poMeXyToK  BpeMeHH,
OCTaBIIIMHCS B MOMEHT BpeMeHH | 10 MOCTYIUIeHHs 3aKa30B OT XO3SHCTB; dy(t) -
NPOMEKYTOK BpeMeHH o0cmykuBaHus; az(f) - KOJIMYECTBO 3HEPreTHYECKOTO
000pYI0BaHUs, KOTOPOE HAXOAMTCA B ouepear B MOMEHT BpemeHu [ au(t) -
NPOMEKYTOK BPEMEHH OT MOMEHTA | 0 BBIXOJA M3 CTPOS TOTO MM HHOTO
IHEPreTHIECKOro 00OpyIA0BaHMs, KOTOpoe B MoMeHT [ HaxomuTcs B pabouem
cocTosiHMM (OCTaTOYHOE BpeMsl Ha paboTkh); as(f) - KOJIMYECTBO HCIPABHOTO
SHEPIreTUYECKOro 000pymoBaHMs, Haxomsierocs B MoMmeHT U B pesepse; ag(t) -
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NPOMEKYTOK BpeMEHH OT MoMeHTa [ 10 OKOHYaHHsT pPEMOHTa TOTO
DHEPreTUYEeCKOro 00OpYyI0BaHUs, KOTOPOE B MOMEHT BpeMeHu | peMoHTHpyeTcs
(ocTatouHoe BpeMsi peMOHTa); a7(t) - KOIMYeCTBO HEUCIPABHOTO SHEPTETUYCCKOTO
00Opy/JI0BaHMs, OXKHUAAOIIEe peMOHT B MOMeHT BpeMeHH (1); Uy(t)- HakoruieHHOe
(cymMmmapHOE) BpeMs HEHCIPABHOCTEH BCEX HSHEPrOyCTAHOBOK 3a MPOMEKYTOK
BpeMenu [0,t]; Ux(t) - mpubmmKeHHOE 3HAYEHHME MATEMATHYECKOTO OXKMIAHHUS
J0JIM BPEMEHH HEHUCIPABHOCTH BCEX YHEPrOYyCTaHOBOK, MOTYYCHHOE YCPETHEHHEM
0 TPOMEKYTKY BpeMeHu [0,t —1]; Us(t) -IpoMeKyTOK BpeMEHH, MPOIIEIIIHNA OT
Havana GyHKIMOHUPOBAHUS MPEANPHUATHS SHEPTETHUECKOTO CepBUCa 0 MOMCHTA
BpemenH 1.

Takum oOpa3om, arperathl 4,, A,, A, 1 A, AMATUPYIOT aKTHBHBIC 3a/ICPIKKH,

a arperatbl 4,, A; U A, - IAaCCUBHBLIC.

Puc.8. I'pad crpyKkTypHBIX cCBsi3eld (PYHKIMOHUPOBAHMS NPEANPUATHS
JHEPreTHYECKOro CepBHCa

BxoiHbIe CHTHAJIBI OMPECIICHBI CICAYIOMUM 00pa3oM: X;(t) - curHan paBeH
1 B TOM ciy4ae, KOrzia B CICAYIOIIMNA MOMEHT BpEMEHH (t +1) JOJDKHO MPOU30UTH
NIOCTYIUICHHE 3aKa3a OT XO03siicTB, © (0 - B OTCYTCTBHE Takoro 3akasa; Xp(t) -
CUTHaJI paBeH 1, Korma ocTajgbHOe BpeMsi OOCITy>KMBaHUS 000pyIOBaHHMS,
00CITy’KMBaeMOI'0 B MOMEHT t, COCTaBJISICT TOYHO OJIHY €AWHUILY BpemeHH; Xs(t) -
CUTHAJI pPaBeH 1, KOorjia B MOMEHT t MMEETCsl ouepe/lb Ha MCIIOJTHeHHE 3aKa3a, u 0 -
B CJIy4ae OTCYTCTBHS Tako ouepenu; X4(t) - curHan npuHuUMaromuii 3HaueHue 1,
KOTJla DJHEPreTHYeckoe O0OpyAOBaHHE, HaxoJslleecs B pabdO4YeM COCTOSIHUM,
ucrpaBHoe, U 3HaueHue () - Korjga ecTh HEMCIPaBHOCTH; Xs(t) - curHanm paBHbIN 1
NPU HAIMYUKA B MOMEHT t PE3EPBHBIX PHEPTOYCTAHOBOK M () MpH WX OTCYTCTBHUHU;
Xg(t) - cUTHAN CBUACTENBCTBYIOIIUN O TOM, YTO Yepe3, OJHY CAMHUILY BPEMCHU (B
MOMEHT BpeMeHH t+1) 3aKaHYMBACTCS PEMOHT OYEPEIHOW 3HEPrOYCTaHOBKHU;
X7(t)-curHanm, CBUAETENBCTBYIOIIMI O HAJIMYMM B CUCTEME B MOMEHT t,
HEHCIIPABHOTO YHEPTETHUECKOTO 000y IOBAHHS.
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Jnsa maaukaropoB U,, U, u U, mpeamnonaraeM, 4TO BBIXOJHBIE CUTIHAJIBI

OTOXKJECTBIISIIOTCS] C BHYTPEHHUM COCTOSIHUEM arperaTos.

B mmccepraniunm  000CHOBaHBI  BBIXONABI  (YHKIMA ¥ YCIIOBHBIC
(GYHKIIMOHATBHBIC TIEPEXO0IbI CUCTEMBI.

BpIen3nokeHHbld  CUCTEMHBIM TMOAXOJ TMOCIYXWJI METOA0JIOTHYECKON
OCHOBOW OOOCHOBaHHWIO (YHKIIMOHUPOBAHUS TPEANPHUATHN SHEPTETHICCKOTO
cepBHCa.

Pa3pabotannasi maremaTtudeckass MOJENb YCTPaHEHHUS OTKa3oB C
UCIT0JIb30BAaHUEM TEOPUU MACCOBOTO OOCITY>KMBAHUS MMO3BOJISIET OIICHUTh 3HAUCHUE
K03 puIIeHTa MPOCTOsI IHEPTrOTEXHOJIOTMUYECKOTO 000PYI0BAHUS B 3aBUCUMOCTH
oT (opMBI OpraHu3aluu 3HEpreTUdYecKkoro cepsuca. llpennmaraemass mertonuka
MO3BOJISIET  ONPENEIUTh TpeOyemMoe KOJUYECTBO pPAaOOTHUKOB MOOMIBHBIX
BBIE3/IHBIX 3BEHbEB OOCIYKMBAaHUS U PEMOHTA, a TAKKE 0OOCHOBATH pa3MeIlleHUE
MPEANPUATUNA SHEPTETUYECKOTO CEPBUCA C YUETOM KOHKPETHBIX YCIOBHIA.

YerBeprass riaaBa (Pa3paboTka NTHIOTHOTO TIPOEKTa SHEPreTHYECKOTO
CepBHCa) TMOCBSIIEHA pa3pabOTKe TNHUJIOTHOTO IIPOCKTAa OpraHu3aluu |
(GYHKITMOHUPOBAHUS MPEINPUATHI YJHEPTreTUUECKOTO CEpBHCA.

[Ipennpusitusi PHEPreTUUECKOTO CEpPBUCA MPU3BAHBI 0OECIEUUTH HAJICKHYIO
paboTy SHEPreTUYECKOro OO0OPYJIOBaHUS TPU MHUHHUMAIbHBIX MaTepHUaTbHBIX
U3JIEPKKaX, a TaKKe CIIOCOOCTBOBATh aKTUBU3AIMU BOBJICUEHUS DJIEKTPOIHEPTUU
B CEJIbCKOXO34MCTBEHHOM NIPOM3BOJICTBE M OOECHEUEHHs] €€ PalMOHAIBHOTO
UCIIOJIb30BaHUS.

Benmnunna HEoOXOMMMBIX  KalUTAIbHBIX  BIIOKEHHM JJII  PEMOHTHO-
HKCIUTyaTallMOHHON 0a3bl MPEANPUATHI SHEPTETUUECKOrO CEpBHUCA CKIIAILIBACTCS
U3 CIIEIYIOIINX COCTABIISIIOLINX:

E,=E.+E, +Eg, (17)
rne K, — KanmuTanoBIOXEHHsI B 3JaHUS PEMOHTHO-IKCIUTyaTallMOHHOW 0asbl,
Teic.cyM; K, — KamMTaJoOBIOXKEHHS B TEXHOJIIOTHYECKOE  OO0OpyAOBaHHE U

puOopEL, ThIC.CyM; Ky, — KanTanoBI0KEHUS B TPAHCIIOPTHBIE CPEICTBA.
YucneHHbI COCTaB AJIEKTPOMOHTEPOB — IKCILTYaTallMOHHUKOB ONPEAEIsETCS
o opmyiie:
Qye
N oy .. O
NW:I,—y,vae, (18)
y
rne H, — HopmaTBHas Harpyska Ha oxHoro snekrpomontepa (H=100 y.e.); K, —
KOA(PULIMEHT, YUYUTHIBAIOITUN pacCpPeOTOUEHHOCTh OOBEKTOB.
YuCcIeHHOCTh NIEKTPOMOHTEPOB — MOHTAXKHUKOB OTPEIEISIeTCS KaK:
_ Qs +Q5fe +Q; )E 188

N, | (19)

y

B mtar mepcoHana 3NEKTPOTEXHUYECKOW CIIy>)KObl BXOJAT JTOJKHOCTH
WHXEHEPHO-TeXHHYeckux  pabotHukoB (UTP):  pykoBoguTenu  ciryxObl,
WHKEHEPBI-AJIEKTPUKU U TEXHUKU-IJICKTPUKH.

Jlis 0o0OCHOBaHUSI METOAA PEMOHTA PACCUUTBHIBAIOT OCHOBHBIE IOKA3aTEIH
HPOM3BOICTBEHHOTO TpoIecca: TakT peMoHTa (t), MPOJOKUTEILHOCTh PEMOHTA
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(IT) u ¢pont pemonta (f). C menpio ympomieHus pacdeT BBINOTHSIIOT HA OIHY

YCIIOBHYIO €IMHUILY PEMOHTA.

Bri6op cocTraBa TEXHMUYECKHX YYaCTKOB PEMOHTA 3aBHCUT OT MPUHATOM
CXEMBbI TEXHOJOTUYECKOIO MPOLecca U METOAA PEMOHTA.

IIaras raaBa (Onenka ¢uHaHCOBOW 3PPEKTUBHOCTH WHBECTHUIIMOHHOTO
npoekta sHeprernyeckoro cepsuca B AlIIK) mnocesimena Bompocy OLEHKE
¢unaHCcOBOM  A(P(HEKTUBHOCTH  HMHBECTHIIMOHHOTO  MPOEKTa  MPEANPHUSTHIA
SHEPreTUYECKOro CepBHUCa.

O} PexKTUBHOCTh HMHBECTHLIIMOHHOTO TPOEKTAa XapaKTEPU3YeTCs CHCTEMOM
HoKa3aTesel, OTpaXkarollluX COOTHOILLIEHHUE 3aTPAT U PE3yJIbTaTOB, IPUMEHUTEIBHO
K ()MHAHCOBBIM MHTEPECAM U BO3MOKHOCTSIM €r0 yYaCTHUKOB.

I[Ipu  paccmoTpeHMM  MOKa3aTreaeil  TEeXHUKO —  SKOHOMMYECKOM
3(¢(HEKTUBHOCTH HMHBECTHLIIMOHHOTO IPOEKTa SHEPreTUYECKOro cepBUca ObuIM
YUTEHBI 3aTpaThl U PE3YyJIbTaThl, CBA3AHHBIE C pealn3allMeld MMPOEKTa, BHIXOASIINE
3a Mmpeaenbl  NpsAMBIX  (MHAHCOBBIX — BJIOKEHHM HMHTEPECOB  YYaCTHUKOB
WHBECTUIIMOHHOTO MPOEKTA U JOMYCKAOIHUE CTOMMOCTHOE U3MEpPEHHE.

Onenka mMpeACTOSIIMX 3aTpaT ©  pPE3yJIbTaTOB TPU  OMNpENeTCHUH
3¢ (}HEeKTUBHOCTH HMHBECTULIMOHHOTO MpPOEKTa Oblla OCYIIECTBICHA B IMpenesax
pacyeTHOro MepuoJa, NPOJOJDKUTEIBHOCTh KOTOPOIO TOPU30HT pacuera
OPUHUMAETCSA C YY4E€TOM MPOJOJDKUTEIBHOCTH CO3MaHMsI, AKCIUTyaTaluu U (mpu
HEO0OXOMMOCTH) JTUKBHUIAIUU OOBEKTA; AOCTHIKCHHS 33aJaHHBIX XapaKTEPUCTHK
npuObLIN; TpeOOBAaHUN UHBECTOPA.

HeoOxoauMpIM KpUTEpUeM JJisl MPUHATHS K peav3allid MHBECTUIIMOHHOTO
IPOEKTa SIBJSUIACh MOJOKUTEIBHOCTh CallbJI0 HAKOIUICHHBIX pPEajbHBIX JEHET B
J000M BpPEMEHHOM MHTEpBale, I/I€ JaHHBIM yYaCTHUK OCYILIECTBIISIET 3aTpPaThl
WM NOJIy4aeT JOXOIbI.

OTtpuuarenbHas BeJIMYMHA  CalbJl0 HAKOIUIGHHBIX pEajbHBIX JEHEKHbBIX
CPEICTB CBHJETEIbCTBYET O HEOOXOAWMOCTH NPHUBICYEHHS] yYaCTHUKOM
JOTIOJTHUTEIBHBIX COOCTBEHHBIX MU 3a€MHBIX CPEJICTB W OTPaXEHHUS HX B
pacuerax 3¢p(HEKTUBHOCTH.

Beibop nmpoekra (BapuaHTa MpOEKTa) M NPHUHATHE pelIeHUs 00
WHBECTUPOBAHWU OBUT TPOBEAEH Ha OCHOBAHMHM BCEX IMPUBEACHHBIX BHIIIIE
nokazaresied  KoMMepueckol — A(@PEeKTUBHOCTH, Cpeaud  KOTOPBIX  €CTh
OTpe/ieNieHHbIe OTHOIICHHS] MPUOPUTETHOCTU. [lOMHMO 3TOro OBUTH yUYTEHBI
CTPYKTypa MOTOKa M Cajib/I0 PEaJbHBIX IEHEKHBIX CPEACTB.

JUis TMOTOKa JEHEXKHBIX CpPEACTB YCTAHOBJEHO, YTO C YYETOM CTaBKHU
JUCKOHTUPOBAHMSI CPOK OKYIAEMOCTH NMPOEKTa COCTABIIAET O0Jiee TPEX U MEHBIIIE
YeThIPEX JIET OT Havajla CTPOUTEIHCTRA.

Bonee TouHbIi pacder (C MECSIUHBIM IIArOM pacueTa) MOKa3bIBAaeT, UTO CPOK
OKYIIaeMOCTH COCTaBiisieT 42 Mecdlla, MpUYeM BHYTPEHHSSI HOpMa JOXOJHOCTH
(BH/I) umeeT mocTaTtouHo BBICOKOE 3HaUeHHE -2,651 nim 265,1%.
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3akJIoueHue

B nuccepranuu ocyiiecTBlIeHbl TEOpETHUECKUE 0000IIEHUS U PAKTUYECKUE
peleHus] aKTyaJlbHOM HAyYHO-TEXHHUYECKOW MpoOsieMbl MO 00OCHOBAHUIO
OpPraHU3allMOHHBIX OCHOB Pa3BHUTHS CEJIBCKOW 3HEPreTUKH W 3HEPreTHYECKOro
cepuca B ycnoBusix pectpykrypuzauuu AIIK. Ha ocHoBe mnpoBeaeHHOro
KOMIIJIEKCA HAYYHBIX MCCJIEIOBAHUM MO JAaHHOW MpOOJIeMe MOIyUYEeHbI CIETYIONIUe
pe3ybTaThl:

1. TIlyrem ananu3a (QYHKIMOHMPOBAHUS  TOIUIMBHO-IHEPIEeTHUYECKOTO
KOMILJIEKCA M  CHCTEMbl CEJIbCKOM  d3IeKTpU(UKAIMU  yYCTAHOBJICHO, YTO
AIIEKTPOCHAOKEHHE CENbCKUX TMOTpeOuTeneld uMeeT CBOM  OCOOEHHOCTH,
BBIp@XAIOIIHECS] B TOM, YTO CEJIbCKHE TMOTPEOUTETN HUMEIOT OTHOCUTEIBHO
HeOOoJIbIIINe, HO Pa3Hble MTOKA3aTEeIM MOIIIHOCTH, Harpy3KH, KOTOPBIE yIaJeHbI APYT
OT Jpyra Ha 3HAYUTEJIbHbIE PACCTOSHHUSI.

B pBIHOYHBIX YCIOBUAX MPU MHOrooOpasuu (popM COOCTBEHHOCTH U
XO3SIMICTBOBAHUSI OJHUM W3 BaKHEHIIHUX PE3E€pPBOB IMOBBIMIEHUS 3(PPEKTUBHOCTU
ATIK sBisieTcs opraHu3aius HaJjiexanieil CepBUCHON CITy>KObl B OTpacIIu.

[Ipy 3TOM MOKa3aHO, YTO OAHUM M3 BAXKHEUIIUX PE3EPBOB MOBBILIECHUS
sbpdextuBHocTH  AIIK  sBisleTcss  opraHu3aisl  Haajexalled  CepBUCHOMN
HHEPreTUUECKON CIyKObl B OTpaciu, KOTOpas JOJDKHA ObITh KOMILUIEKCHOM U
BKJIIOYaTh B Ce0d  TEXHUYECKYI0, TEXHOJOIMUYECKYIO, SKOHOMMYECKYIO,
OpPraHU3allMOHHYIO U KaJIpPOBYIO COCTABIISAOIINE.

2. IlokazaHo, YTO TEOPETUYECKHE U MPAKTUYECKHUE MPOOJIEMBI IKCILTyaTalluu
AIEKTPOOOOPYIOBaHUS JOKHBI OXBAThIBaTh €r0 MCIOJb30BaHUE, OOCTYKUBAHHUE
U PEMOHT, a TaKXe€ OpraHU3alHI0 BBICOKONPOU3BOJIUTEIBHON U MOOMIBHOU
AIIEKTPOTEXHUYECKON CIIyKObl. BakHeWIIMM mpu 3TOM sIBIsieTCs BBIOOP (HOpMBI
opraHu3anuu sHeprernuyeckoro cepsuca B AIIK, nmpuHOMIIOB NOCTpOEHUS H
YPOBHSI TEXHUYECKOTO OCHAILEHUS €r0 MPEAIPUSITHI, OCYIIECTBISIEMbINA C yUETOM
MHPOBOTO M OT€YECTBEHHOT'O OIbITA.

Pa3paborana OpUTHMHaTbHAs nmporpamma MaTeMaTUYECKOro U
KOMITBIOTEPHOTO ~ MOJICIMPOBAHMSI DHEPreTUYECKOTO CEpBUCA, HAa KOTOPYIO
noiydeHo CunerenbctBo  PecnyOmuku  Y36exkucran Ne DGU 02848 or
20.11.2014 r., ¢ UCIOIB30BAHUEM KOTOPOU PEUIECHBI MPAKTUYECKHA BAXKHbBIC 3a]1a4U
MOJICJINPOBAHUS OPraHU3ALMH SHEPTE€THUECKOrO CEPBHCA.

3. MHccnepoBanue 3aKOHOMEpPHOCTEW TOSIBIIEHUS OTKa30B B  paloTe
anexkTpoobopynoBanusi B cucteme AIIK mokaszasno, 4To He0OX0auMO obecrieueHue
0oJiee TIIATETBLHOTO HA/A30pa 33 KAKIBIM 3JIEMEHTOM M MOCTOSHHBIM KOHTPOJIb 32
pexxuMoM ero padoTel. B meproj HOpMaabHOM IKCIUTyaTallMM HENb3s HapyllaTh
NEPUOANYHOCTD OOCTYKHUBAHUS JEKTPOOOOPYAOBAHUS, TaK KaK 3TO YBEIMUMUBAET
MHTEHCUBHOCTh OTKAa30B M BEPOSITHOCTb €ro H3HOCA. JIEKTPOOOOpYyIOBaHUE
JOJKHO OBITh HAIPABJIEHO HA KAalUTAIbHBIN PEMOHT WM CHATO C SKCILTyaTalluu B
HavyaJIbHBIN NIEpHO]l 0OOHAPYKEHHSI HEMCIPABHOCTEW MUJTU €r0 U3HOCA.

4. YCTaHOBJIEHO, YTO KOHLIEHTpalUsi MMEIOIIMXCS CPEICTB W IepcoHalia B
CUCTEME 3HEPreTUYECKOr0 CEpBHUCA BEIET K COKPAILEHUIO MPOJIOJIKUTEIBHOCTH
oOCITy’)KMBaHHs, a MPOU3BOJACTBEHHAS MOILIHOCTb MPEINPUITHIA YHEPreTHUECKOTO
cepBUCa  JIOJDKHa  COOTBETCTBOBATb  BEJIIMYMHE  HArpy3kw,  KOTOpas
MPOMOPIMOHANIEHA KOJMYECTBY €IUHUIl 000pYJOBaHUSI B 30HE OOCHYKUBAHUS U
MHTEHCUBHOCTH MOTOKA 3asBOK HAa 00CITy>KMBaHUE.
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O} PexTUBHOCTD BHEAPEHUS MEPONPUITUNA O SHEPreTHUECKOMY CEpPBUCY
3aBUCUT OT CHIDKEHMSI UX ce0eCTOMMOCTH 3a CYET MPaBUIBLHOTO HOPMHUPOBAHMUS,
oOecrieueHus: ONTUMAIBHBIX PEKUMOB IKCILTyaTallii 000pyA0BaHUS.

5. Ilokazano, 4To 11 yyeTa pacxoA0B B CEOECTOMMOCTH YHEPreTHUYECKOTO
cepBUCa HEOOXOAMMO YUYWTHIBATh CpPEJHEE pACCTOSHUE TMEPEBO30OK U
KOH(QUTYpAIMI0 TEPPUTOPUU PACTIONOKEHHUS SHEPreTHUYEeCKOro o00pyaoBaHus,
MOCPEACTBOM BBEJICHUS MOMIPABOYHOTO Kod(puinenTa-n,.

6. YCTaHOBJIEHO ONTHMAJbHOE Pa3MEUICHUE BCEX YYACTKOB MPEAIPUATHS
SHEPreTUYECKOro  CEpBUCA, KOTOPOE  JIOJDKHO  CTPOro  COOTBETCTBOBATH
TEXHOJIOTHYECKOMY IMPOIIECCY CEpBHCA MO MPUHATOM CXEME ABUKEHUSA, B TOM
quCIIe IS JIEKTPOPEMOHTHOTO 1eXa.

7.  OnTUMU3UPOBAaHBI  MapaMeTpbl  (QYHKIMOHUPOBAHUS — MNPEINPUSTUI
DHEPreTUYECKOr0 CEPBUCA B YCIOBUSX IMEpPEX0Ja K PBIHOYHBIM KOHOMHUYECKUM
OTHOUICHUSIM, BKJIIOYAIONIME: HECTAOMJILHOCTh I1IeH MW TapudoB, pa3Mepsl
dbepMepckux, JEXKaHCKUX W  IIUPKATHBIX  XO3SIMCTB,  XapaKTEPUCTHUKH
AKCIUTyaTallii  3JIEKTPOOOOPYJOBaHUSL B YCIOBUSX pacOpMHpPOBAaHUS paHEe
CYILLIECTBOBABIIMX KPYIHBIX XO3AMCTB, KOJIMYECTBO M COCTOSIHHE YCTApEBILETO
AJIIEKTPOOOOPYIOBAaHUS,  HAJIMYUME  pa30BbIX  OTKIIOYEHMH B CHCTEME
LEHTPAIN30BAaHHOIO AJIEKTPOCHAOKEHHUS.

8. Pa3zpaboTaHHBIi  TUJIOTHBIA  MPOEKT  CO3JAHUA  TPEINPUATUN
HSHEPreTUYECKOro CEpBUCA BHEJIPEH B YIPABIECHUU CEJIBCKOTO M BOJHOIO
xo3siicTBa TamikeHTCKOM o00OsiacTh MUHHUCTEPCTBA CEIBCKOTO UM BOJHOTO
xo3sicTBa Pecnnyonuku Y30ekucran (2013 r.), a Takke B MallIMHHO-TPAKTOPHBIX
napkax (MTII) Kapmanunckoro, Kwusunrenunckoro, HasGaxopckoro wu
XarupunHcKoro paitonoB HaBowutickoii oomactu (2009 r.).

9. IlpoBeeHHBII pacyeT IKOHOMUYECKON 3(PPEKTUBHOCTH UHBECTUIIMIOHHOTO
MIPOEKTa OpPraHU3alUd SHEPreTHUYECKOro CepBHCa MOKa3aj, 4YTO U IO YHCTOMY
nuckoHTupoBanHoMy goxoay (Y1) u no unaexcy npuodsuibHocTH (UIT) saBnsiercs
npuObUIbHBIM. [IpM 3TOM HWHIEKC OOXOAHOCTH COCTaBiseT BenuuuHy 4,278,
3HAYEHUE BHYTPEHHEW HOpPMBI JoXogHocTH - 2,651 wmimm 265,1%, a cpok
OKYITaeMOCTH — 42 MecsIa.

10. PazpaGoTanHbie HAyYHO-METOJMYECKUE OCHOBBI HIHEPTreTUYECKOTO
cepsuca B AIIK MoryT nociny>kuth OCHOBONOJIAratoIIMM IPUHIIMIIOM B pa3padoTKe
Hay4YHbIX OCHOB MPOTHO3UPOBAHUS SHEPronoTpeOsIeHUs] U SHEProoOecneyeHus: u
OpraHU3alMOHHO-TEXHUYECKUX MEPOINPHUATUN MO MOBBIIIEHUIO 3(P(HEKTUBHOCTH
UCIIOJIb30BAaHUSl HHEPrOpPeECYpCcOB M BHEAPEHUS BO300HOBIIIEMBIX HCTOYHUKOB
SHEPruM, a Takke HaydyHbIX ocHOB BHeApeHuss ACKYD B orpacisax AIIK.

CyMMapHBbIii TOJOBOM 3KOHOMHYECKHN 3(P(HEKT OT BHEAPECHUS PE3yJIbTAaTOB
HCCIIEIOBAHMS, QITOPUTMOB IPOrPaMMHOTO MPOAYKTa M 3a CYET pocTa
ko3 duimeHTa roTOBHOCTH Ha 9 MPOIEHTOB, COKpalIEHUs MNpPOCTOeB Ha 33
MpOLIEHTa B pe3yjibTaTe YMEHBIICHUS BPEMEHU OYEPEIHOCTH HEUCIPABHOTO
o0opy0BaHus B 2 pa3a, a TAKXKE 32 CUET MOBBIIICHUS IPOU3BOIUTEIIBHOCTH TPY/Ia
1 SKOHOMHH TPYAOBBIX pecypcoB cocTaBisieT 142 miH. 91 ThIC. cym.

Takum 00pa3oMm, Ha OCHOBE TEOPETHUYECKUX OOOOIIEHWN W TPAKTUIECKOUN
pealin3alny, U3JI0KEHHBIX B paboTe, pelieHa KpyIHas npodemMa 1o MOBBIILIEHUIO
MPOU3BOAUTENIBHOCTU JKCILTYyaTallMk 3JIEKTPOOOOPYIOBAHUS HMEIOIIAsl Ba)KHOE
HApOJIHOXO3SIICTBEHHOE 3HAYEHUE.
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Introduction (Annotation of doctoral dissertation)

Actuality and demand of the theme of dissertation. Present stage of social
and economic development of the Republic of Uzbekistan reflects the nature and
the depth of economic reforms in economic complex of the country, the state and
prospects of formation of the structure of market relations objects, diversity of
property forms, including agricultural sector.

Engineering provision of agro-industrial complex (AIC) presents a principal
growth factor in agriculture. At the same time in transition period from planned
economy to a market one the activity of farm producers was hampered by negative
factors, occurring in technical maintenance and services. In addition, maintenance
of electrical installations in agro-industrial complex is at a low level; certain forms
of maintenance and repair works were lost due to the lack of spare parts and
elements and high-quality professionals. For example, Association
"Agropromenergo”, being previously a reliable energy supplier for villages, for
various reasons, has ceased its activities on repair and maintenance of complex
electrical equipment and electrical installations.

Under these conditions of undergoing restructuring of some branches of
economy, effective organization of energy service in agriculture would allow to
reduce: - material consumption, necessary for repair and operation works; - energy
intensity of production process due to organizational and technical measures; - and
to ensure high-productive utilization of energy equipment and hence — effective
use of labor resources.

All this gives us the grounds to consider scientific study in organization of
energy service in conditions of restructuring and improvement of activity of AIC
enterprises as actual and urgent one.

The demand in dissertational investigation is connected with the development
of energy service enterprises which would carry out the works on repair and
modernization with efficient use of electrical equipment in conditions of
development of farming in Uzbekistan and organization of local small enterprises,
private and other companies and firms with different forms of property. The
system of energy service, regardless of the form of property and the type of activity
of enterprise-consumer, provides design, installation, assembly and startup of
energy equipment and realization of all necessary processes of its operation,
beginning from the stage of equipment introduction into operation. This is
expressed in fulfillment of reliable operation of electrical equipment, provision of
its long-term exploitation and realization of the complex of organizational and
technical measures to render technical maintenance and eliminate refusals in
equipment operation as quick as possible.

This investigation has great importance in connection to the Guidelines and
Recommendations of I.A.Karimov - the President of the Republic of Uzbekistan,
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stated by him while visiting on 25" of October, 2006 an exhibition «Uzbekistan
Agrominitech — 2006» in Uzexpocenter, specialized in mini-technologies and
equipment for agriculture, and to the Resolution of the President of the Republic of
Uzbekistan Ne ITIT 2343 on 5™ of May, 2015 «On program of measures to reduce
energy intensity, to implement energy-saving technologies in the areas of economy
and social sphere in 2015-2019».

Conformity of research to priority directions of development of science
and technologies of the Republic of Uzbekistan. Dissertation is executed in
conformity with priority directions of development of science and technology of
the Republic of Uzbekistan for years 2012-2020: PPI-2: «Energetics, energy-
resource-saving, transport, machine and instrument-building» and PPI-3:
«Development of utilization of renewable energy sources, development of
technologies and devices on the basis of nanotechnologies, photonics and other
advanced methods”.

Review of international scientific investigations on the subject of
dissertation. According to the principle of operation efficiency growth, solution of
the problems of energy strategy in AIC, determination of its prospects, the reasons
of damage of energy equipment have been revealed To increase production
efficiency and fast liquidation of malfunctions an organizational structure of
service enterprises was studied and the spheres and directions of their activities
were defined. Scientific studies in this direction are being carried out in leading
foreign firms, scientific centers and universities, dealing with production and
operation of energy equipment, such as HPC Energy Service, MS Energy Service
(USA), AECOM, Sony (Japan), CTI Energy Service (Canada), NAESCO,
SIMENS (Germany), WTS ENERGY (Netherlands), Wendel energy Services
(Italy), Agropromenergo (Russia), Chinese Academy of Agricultural Sciences
(China), MGAU, ChGAU, SGAU,; results of their studies are implemented into
practice.

Scientific-technical solutions to ensure stable operation (HPC Energy Service,
MS Energy Service), (AECOM, Sony), (CTI Energy Service), (Agropromenergo),
are worked out to determine the reasons of equipment damage (NAESCO,
SIMENS), (WTS ENERGY), (Wendel energy Services) of techniques and
technological equipment, to define their malfunction reasons and to eliminate them
in shortest time and to develop the bases of spare parts (Chinese Academy of
Agricultural Sciences, (MGAU), (ChGAU), (SGAU).

At present on the bases of modern principles of service maintenance wide-
scale theoretical and practical studies are being carried out to modernize and to
select energy equipment, to estimate their protection level and resistance to
environment conditions.
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Degree of study of the problem The analysis of scientific literature
published in recent years in the field of repair and maintenance, rendering of
services shows the importance of achieved theoretical and practical results.

Numerous works devoted to actual issues of structures guidance of service
rendering, their competitiveness and development, in which general theoretical
concepts have been worked out, were published. An increase in practical issues,
which has found their solution, have been shown. Design and development of
various theoretical and practical issues in this area were the subjects of numerous
monographs, articles and collections of scientific and practical developments. As
an example, we may refer to the works of Calgary P., Neel A., Fario J., Adilipour
N., Bareith M., Pyastolov A.A., Yeroshenko G.P., Butorin V.A., Prishchep L.G.,
Syrykh N.N., Kirtbaya Yu.K., Meshkov A.A. Sinyagin N.N. Taran V.P., Averbukh
L., Blynskiy Yu.N., Radjabov A.R., Kamalov T.S., Taran M.A., Babchenko L.A.,
Solomkin A.P. and other scientists working in this area.

However, considering the diversity and expansion of the range of scientific-
research facilities, and increasing complication, revelation and diagnosing of
failures, account of weather conditions and other issues - all this requires solution
of all problems, based on substantiated approach to change and improve the
effectiveness of relevant agricultural enterprises of AIC.

It should be noted that in operation of electrical equipment an account of
weather conditions in Uzbekistan is of particular importance, and it creates the
conditions for ensuring its stable operation. Besides, in the period of transition to
market economy, changing patterns of ownership as a result of development of
small and private business, requires rendering of appropriate services.

However, today the services in this sphere, are often rendered by non-
specialists in this or that area. Therefore, the formation of energy strategy and its
implementation on the basis of local conditions of Uzbekistan, the organization of
energy service, marking the locations on the basis of the list of forms of service
provision, improvement of the system of activities of respective enterprises of AIC
would allow to use a system approach and mathematical modeling to increase the
productivity and production efficiency. Based on above mentioned, in conditions
of renewal of AIC organization, a vital necessity in improving the system of
enterprises of energy services is defined.

Connection of dissertational research with the plans of scientific-research
work is expressed in implementation of following research programs in this area,
conducted in 2006-2012 in departments: "Power Supply of Land Reclamation
Systems and Electrical Equipment Operation” and "Electrical Engineering and
Electric Drive" of Tashkent Institute of Irrigation and Land Reclamation (TIIM).

The theme of doctoral dissertation is directly related to the contract NeOT-
2.31 between the Ministry of Agriculture and Water Resources of Uzbekistan and
TIIM "Organization of energy service networks in water managemen™ (2006),
research work NeOT-3.10 -"Nasos stantsiyalarida electr yuritmalarning energetik
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servisini takomillashtirish muammolari" (2011-2013), and to thematic plan of
scientific research works of TIIM in 2006-2014.

The aim of research — is to develop scientific and methodological practically
Important bases to improve efficiency and operational reliability of electrical
equipment, methods and forms of organization of energy services in agricultural
sector of AIC.

To achieve this goal the following research objectives have been defined and
implemented:

analysis of structure and prospects of development of the system of power
supply for rural electricity consumers;

study of existing electricity consumers, experience of operation and
maintenance of energy equipment in AlC;

establishing the causes and patterns of failures in power equipment;

identifying the prospects for development of energy services in AlC;

substantiation of location points and concentration level of production
capacities of energy services enterprises;

substantiation of energy service enterprises structure and their functioning
with account of demand for energy services;

substantiation of energy services organization in the area of energy-saving
and introduction of renewable energy sources;

development of a pilot project of organization and functioning of standard
energy service enterprises;

financial evaluation of the efficiency of developed system of energy service.

The objects of the study are the enterprises which are specialized in
rendering services in AIC energetics.

The subjects of the study are scientific-technical and economic problems of
development of energy service enterprises and features and regularities of their
functioning.

Research methods. Methodical bases of the study consists of complex
systematic approach to solution of given problems, based on methods of
investigations of complex systems, cause-and-effect analysis of the influence of the
factors on efficiency of energy service activities. The methods of mathematical
analysis, probability theory, mathematical statistics, experimental studies and
industrial tests have been used in investigations.

Elaboration of pilot project of enterprises of energy service and financial
assessment of efficiency of their work are based on known standard method of
financial estimation of investment projects.

Scientific novelty of the research consists in the following:

features of energy service enterprises have been analyzed,;

scientific methods and practically important bases to improve the efficiency
and operational reliability of electrical equipment, energy services organization in
AIC have been worked out;
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advanced scientific and methodological bases of energy services in conditions
of AIC restructuring have been developed;

location points and the structure of energy service enterprises have been
substantiated

new results of experimental studies and estimation of financial efficiency of
energy service enterprises in AIC sphere have been obtained;

financial problems of realization of worked out principles of energy service
organization have been substantiated.

Practical results of the study consists in the following:

scientifically sound and practically important bases of energy services
organization are worked out;

analysis of existing electricity consumers, an experience of operation and
maintenance of power equipment in AIC is carried out;

prospects of development of energy services in AIC are identified and
justified,;

causes and patterns of failures in power equipment are stated and the
measures to reduce them are proposed;

recommendations on location points and level of concentration of production
capacities of energy services in AIC sector are formulated;

organization of energy services in spheres of energy-saving and renewable
energy sources is substantiated,;

new approach to organization of technical service in AIC restructuring is
worked out;

pilot project of standard enterprise of energy service is worked out and
implemented on the example of 4 basic territories.

Reliability of results obtained is based on conventional criteria of
comparison and it shows that worked out models, confirmed by analytical formula,
allow us to compare theoretical and experimental data; to carry out practical
implementation and organization of operation of real standard energy service
enterprise on the example of 4 basic territories.

Theoretical and practical value of research results. Theoretical importance
of results of the study consists in elaboration of new scientific-methodical and
practically important bases of energy service organization in conditions of AIC
restructuring, location points and the structure of enterprises of energy service are
stated, features of the processes of their functioning are studied.

Practical value of the work consists in the fact that it allows to develop and
recommend for widespread implementation pilot project of energy service
enterprises, which presents a new approach to solving an actual scientific - and
practically significant problems of organization of technical energy services in
conditions of AIC restructuring.

Implementation of investigation results. On the basis of results of
scientific-research work, organizational-technical measures have been worked out
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to decrease the damage to energy equipment; these measures were implemented in
enterprises of the Ministry of Agriculture and Water Resources of the Republic of
Uzbekistan (Reference # 04/31-647 from 2 June 2015 by Ministry of Agriculture
and Water Resources of the Republic of Uzbekistan), including the management of
pumping station in Tashkent region and in MTP of Karmanin, Kiziltepa,
Navbakhor and Khatyrchi,districts of Navoi region (acts on 20 of November, 2013
and 11 of November 2009). Total annual economic profit from implementation of
study results, algorithms of software product and 9% increase in coefficient of
readiness , 33% elimination of shutdowns due to two times limitation in duration
of damaged equipment repair and due to increase in labor efficiency and labor
resources economy is 142 million 91 thousand soum.

Approbation of work. Results of the study are approved at 17 scientific
conferences, symposia and seminars, including 3 international ones: "Fundamental
and Applied Questions of Physics" (Tashkent, 2013); «Applied Sciences and
Technologies in the United States and Europe: Common Challenges and Scientific
Findings» (New York, 2014) and "Fundamental and Applied Problems of Science"
(Moscow, 2014) and 14 Republican ones "Modern Problems of Water and
Agriculture” (Tashkent, 2006); "The Problems of Reliability and Safety of
Hydraulic Structures™ (Tashkent, 2006); "Agroinjeneriyada talim, fan va ishlab
chigarish integratsiyasi” (Tashkent, 2007); "Qishlog va suv ho’jaligi ishlab
chigarishi uchun yuqori malakali kadrlar tayorlash muammolari™ (Tashkent, 2009);
"Qishloq ho’jligida texnika va texnologiyalar servisini rivojlantirish istigbollari"
(Qarshi, 2010); "Resource-saving Technologies for Rail Transport" (Tashkent,
2011); "Problems of Development of Small Business, Based on Scientific
Achievements and Innovation Technologies, Views of Young Scientists"
(Tashkent, 2011); "Er resurslaridan samarali foydalanish va ularni muhofaza
gilishning dolzarb muammolari” (Tashkent, 2011) and "Improving the Efficiency,
Reliability and Safety of Hydraulic Structures™ (Tashkent, 2012).

Principal results of the thesis have been reported and discussed at scientific
seminars: of the departments "Electrical engineering and electric drive" of the
Tashkent Institute of Irrigation and Melioration (Tashkent, 2014), at a scientific
seminar on the specialty 05.05.07 - "Electro technology and electrical equipment in
agriculture™ at scientific Council 16.07.2013.T. 02.01 at Tashkent State Technical
University and Institute of Energy and Automation, Academy of Sciences of
Uzbekistan (Tashkent, 2015).

Publication of results. 32 scientific papers have been published on the theme
of dissertation, including - 14 journal articles, 2 of them in foreign journals and 3
proceedings of scientific conferences and a certificate on PC software registration
has been obtained.

Structure and scope of the dissertation. Dissertational work consists of
introduction, five chapters, conclusion, references, 7 appendices; it contains 200
pages of text, including 37 figures and 28 tables.

62



Principal contents of the dissertation

In the introduction the urgency and relevance of the dissertation theme is
substantiated, the goal and objectives are formulated, the object and subject of the
study are identified, appropriate research priority areas of science and technology
of the Republic of Uzbekistan are defined, scientific novelty and practically
important results of the study are revealed, the reliability of the results obtained is
proved, theoretical and practical significance of the results are given as well as a
list of implementations of results of the study, results of approbation of work,
information on published scientific papers and structure of the dissertation.

In the first chapter (Power supply agriculture, operating experience of
electric equip-electric service) general data on power supply to rural electricity
consumers are considered, as well as an analysis of major consumers of electricity,
operating experience, and repair of power equipment in AIC sector, and the
prospects for energy services in the agricultural sector are carried out.

Power supply to rural consumers has its own characteristics. Unlike industrial
consumers with three-phase load feed by cable network, rural consumers are
powered by overhead electric branched networks. Rural users have relatively
small, but different in the amount of power loads that are spaced apart by greater
distances.

To any section of the mains a large number of consumers may be connected
to with a variety of characteristics. In some cases, the feed of small loads is carried
out by low-power single-phase transformers.

A special group of enterprises presents the one producing agricultural
products in an industrial scale (complexes for pig fattening, cattle, poultry farms,
etc.). Power supply for these systems is similar in complexity to the schemes of
industrial enterprises.

Power supply of pump units of large governmental pumping stations,
pumping stations of machine irrigation of fields is carried out from PC- 110 kV,
assigned to the balance of these stations.

In aspects of operational management of power lines, carrying out electrical
feed of rural electric installations from power systems, electrical engineering staff
of farms is subjected to operational staff of the enterprise of territorial electric
networks (ETEN) — to the dispatcher on duty of power supply enterprises -
depending on the structure of dispatcher management.

Operational guidance on the problems of compliance with the limits of power
consumption and load in peak hours, as well as emergency restrictions and load
shutdown when the power is not enough in power system is carried out by experts
in electricity supply enterprises.
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Since electrical network of external power supply is on the balance of ETEN,
their maintenance is a concern of appropriate services of ETEN and the staff of
regional electric networks (RENS) recognized by structural units of ETEN and
organized, as a rule, within the boundaries of administrative areas. Inter-area
electric networks for agricultural consumers are constructed at the expense of
agricultural enterprises and are on their balance sheet.

Maintenance of electrical installations in AIC sector is at a low level, some
forms of maintenance and repair works are lost due to the lack in technical
expertise in related disciplines, despite the fact that the industry consumes about
31% of annual volume (including consumption by rural population) of produced
electric energy in the Republic of Uzbekistan.

For example, Association "Agropromenergo” dealing earlier with energy
supply of the village, for various reasons, virtually ceased its activities in repair
and maintenance of complex electrical equipment.

It is necessary to eliminate a narrow approach to the understanding of
operation, as the system of measures for the maintenance of serviceable (operating)
state of apparatus. Theory and practice of operation should cover the use,
maintenance and repair works, as well as organization of electrical service
rendering.

Conceptual regulations are to select a form of organization of energy services
in AIC sector, the principles of construction and the level of technical equipment
of enterprises of energy services with account of existing international and
domestic experience.

Current social and economic situation in the development of rural electric
power supply requires the development and implementation of new approaches to
the organization of support services designed to support the functioning of the
energy sector in rural areas. It is necessary to take into account the following
statements:

1. The presence of complex multiform system of agricultural enterprises,
differing not only in social-economic orientation, but in scale and production
technology, the means of production used, etc.

2. Growing prices of fuel and other energy resources, their limitedness make
it urgent to save energy and more widely use alternative renewable energy sources.

3. In conditions of competitiveness efficient performance of enterprises is
possible through specialization, bringing highly skilled experts to maintenance of
electric power facilities, who are capable not only to navigate technical and
technological issues, but who possess the basics of financial - economic and legal
knowledge.
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4. The presence of monopoly in power systems in matters of supply of
electricity to consumers in rural agriculture leads to the need to organize
alternative quality electricity service, able, along with power system on the whole,
to solve the problems arising in this sphere, to effectively promote quality power
supply for both agricultural producers, social spheres and rural household needs of
population, to stimulate maintenance organization process.

‘ Energy service in AIC \

Organizing issues

Technical issues

Coordination of activity in power-
saving

Assembly and setup of energy
equipment

Coordination activity in implementation
of renewable power sources

Preventive service and repair of energy

equipment

Mutual settlement with energy
companies

Projecting of new and reconstructing
energy facilities

Dealer services in energy equipment
procurement

Fig.1.0rganizing -functional problems of energy services

The choice of rational structure of regional electricity service mainly
determines the quality direction of technical re-equipment of agricultural
extension, the organization of technically sound operation of power and
electrification means.

In view of above-mentioned, we may recommend the following scheme of
organizational and functional problems of energy services (Figure 1) and structural
diagram of energy service enterprises in AIC sector (Figure 2).

Development of the system of agro-industrial complex energy service will
provide reliable power supply, organize highly efficient use of energy equipment
and rationally utilize energy resources.
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Fig.2. Structural diagram of functioning of energy service
enterprises in AlIC sector

The second chapter (Explanation of accommodation, structure and activity
of energy service enterprise) presents the results of investigations to substantiate
the location and structure of enterprises of energy services, the definition of the
cost of the service of power equipment with account of transport costs, energy
service characteristics and prognosis of spare parts reserves.

The efficiency of energy service companies in AlIC sector is achieved through
planning and prognosis of rational allocation of energy service companies based on
consumer demand for services rendered and their optimal formation on the basis of
specific production conditions. It provides the creation of rational organizational
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structures and the choice of grounded set of technical means to ensure timely
implementation of production program.

In order to clarify the expected number of serviceable energy equipment and
search of location points for enterprises, Reilly gravity model, representing
gravitation analogue of determining consumer preferences, may be used.

Optimization of energy service enterprises locations should be aimed at
reducing unnecessary loss of time and money of the customer, thus increasing the
demand, quality of service and territorial accessibility of energy services.

Location of the starting point of building a system in any administrative
district may be determined by improved methods of finding the center of gravity.

The map of administrative region (district) is positioned into rectangular
system of coordinates (x, y) with designation of the points of location of
households 1,2,3,...,n. Projecting the points (Qy, Q,, ...0Q,) of coordinate axis, we
may find the values xi, x,, ..., x, and yy, y», ..., ¥n. Then coordinates of sought for
point are defined; all service objects are attached to this point with account of
certain coefficients.

n n
10% X QiKoK 7 1oiviX 10Y yiQiKoKy  103V; (1)
__ 1 _ 1
Yp = : n = nl v Ip T n T
2.Q; 2Q 2.Qi Qi
1 1 1 1

where 10 — is a scale coefficient; V;* - the part of objects relative to x-axis;

ViY —the part of objects relative to y-axis.

It is offered to use the coefficient y,cu.e./km?, which points on availability of
energy equipment and depends on specialization of regions in agricultural produce
production.

By considering territory scale and location of energy service enterprises in
concrete regions, the volume of conventional units of necessary energy equipment
IS estimated.

By nomogram in the first box the value of — «y» is specified, and with
account of group attachment of regions a number of enterprises (set up on the
territory of the district) of energy service is determined — N,,..

The points of locations of energy service enterprises are also specified by the
compactness of electrical equipment installed on the territory of the district.

For proper choice of the form of energy service enterprise the following
factors are taken into consideration: annual volume and nomenclature of works,
object location on the territory of the district and transport connections, staffing of
households and farms with electricians and technical means of operation and so
on.

Nomograms presented in Figures 3 and 4 are used here. An amount of work
IS set in ordinate axis, from the point Q the line is traced to the intersection with the
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ray N * (number of electricians). From the obtained point A the line AA is traced
parallel to the axis of ordinates. Then the line QA is traced on to the left side till
intersection point with the curve corresponding to the distance from the farm to
district center. The point B is transferred, as shown in the figure, and the point F is
found; it defines the area of sought for form of energy services.

J, C.ULE

Group
of regions

Here Q-is a number of conventional units of power equipment on the
territory, c.u.e.
Fig. 3. The nomogram for determiningN,,

Concentration of production capacities of energy service enterprises usually
reduces the need for capital investments, but at the same time leads to a decrease in
its operability and an increase in equipment downtime, since a large enterprise
could not as quickly respond to failures and difficulties in the work as a small
workshop near the farms.

The concentration of production capacity of the enterprise leads to reduction
of equipment downtime, and its dispersion - to its growth.

Concentration of available resources and staff in the system of energy service
leads to a reduction in duration of service, but the payoff could be lost due to
inconsistencies in personnel work, delay in supply of spare parts, etc. Production
concentration must be accompanied by an increase in precision of planning,
organization and management. It should also take into account the fact that one of
the functions of energy service companies is diagnostics and preventive
maintenance of power equipment directly on the territory and in terms of
individual households. Therefore, the enterprise should be located at an optimum
distance from the serving households.

Average time of equipment delivery or the time of arrival of movable team is
determined as:
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where 9 - is a mean speed of equipment delivery (arrival).
The loss (in soums) due to time loss for equipment delivery is:
- 4N AR
N=__st™"
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where Cg- is a loss (in soums) due to equipment downtime for an hour (it may
include transport costs per hour for equipment transportation as well); A- mean
number of equipment refusals per hour.

I=10 kA L

YE3

I, I1-zones of complex specialized individual service
Fig. 4. The nomogram for determining the form of energy service

The loss due to downtime of one unit of equipment is proportional to the
radius of serviceable zone by the enterprise of energy service and inversely
proportional to the speed of equipment transportation. A growth of equipment
downtime is a factor counteracting the concentration of energy service.

At the same time the greater the enterprise of energy service the less is its
specific estimated cost, referred to the unit of serviceable equipment.

To achieve an efficiency of concentration some outer conditions are required,
in particular, smooth roads in good conditions, high-speed transport, reliable
communication and regular provision with spare parts.

The load H on the enterprise of energy service is proportional to a number of
equipment units in maintenance zone and to intensity of requirements flow on a
service A:

H =Ry, (4)
where y - is equipment compactness in the zone (a number of equipment units per
the unit of area).
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Production capacity of the enterprise should correspond to this load and
besides, the enterprise should have capacity margin, which allows to cope with
equipment maintenance, when real load at some moments would exceed its mean
value.

The amplitude of random vibrations of the load is proportional to its mean
square deviation from its mean value:

G=RJmi, (5)
where K — is a coefficient determining reliability, which would ensure
uninterrupted maintenance of equipment (1< K <2).

Relationship allowing to find an optimal radius of serviceable zone, and hence
optimal level of concentration of energy service presents a total of losses due to
equipment downtime and capital costs to build production base:

C+(1+Aq)C,,E, — min, (6)
where £, - is a normative coefficient of efficiency of capital investments; C,, -

specific cost of an enterprise per one unit of serviceable equipment.

Function minimum could be found by its differentiation on R and equating
the derivative to zero.

To substantiate optimal option of location of an enterprise of energy service in
order to minimize the costs on transportation of equipment it is necessary to
estimate: - the number of energy equipment in need of service maintenance, - the
area of territory where they are located, - and average distance of transportation.

First of all we should find out what is the area of the territory in a case when
average distance of transportation of equipment under repair is one kilometer.
Average distance of transportation is taken as a quotient from division of whole
amount of works on transportation of equipment under repair in its total weight:

qydF  [ydF
R. = = , (7)
qF F
where R.- is an average distance of transportation of equipment under repair; dF -
Elementary site from which the equipment is transported; q- the weight of
equipment under repair per elementary sitedF ; y- the distance from elementary

site to energy service enterprise; F - total area of the territory.
Cost price of repair of energy equipment is determined by the following
formula:

Cp:[[N:IRCZ +BJﬂ+a(1—ﬂ3—ﬂM)R4Q, (8)

where A - is a part of cost price which is changing inversely proportional to annual
repair program; B — a part of cost price, which is not changing with repair
program; W — annual repair program; n, - coefficient, considering the part of
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transportation costs; 77,, - coefficient, considering material weight (spare parts) in
total weight of equipment under repair; /- cost price of repair; Q - weight of

equipment under repair, t, a- coefficient characterizing transport costs,
soum/t-xkm
Getting the first derivative of cost price (C,), we may determine average

distance R, , which may be optimized as:

. 2A1
ch - +€/an(1—773 _UK)NK - (9)

With account of energy objects (equipments) location on the territory of the
district and depending on the fact to which group this district refers, this territory is
considered as a certain geometrical configuration (quadrangle, triangle, ellipse and
S0 on).

If the form of territory of the district differs from regular circumference, it is
necessary to introduce a correction for territory configuration.

To determine configuration correction it is necessary to find in the map of the
district, maintained by repair enterprise, the zones where serviceable energy
equipment is concentrated and to estimate, which geometrical figure this zone
corresponds to, and then to calculate correction coefficient 7, .

At a great number of forms and sizes of AIC enterprises and diversity of
organizational and economic forms of management the system of energy service
should include all operations and services: - elaboration of project estimate
documentation; - rendering of dealer services in procurement of energy equipment;
- assembly, setup and perfection of equipment; - rendering of services in
diagnostics, repair and preventive restoration of energy equipment; - elaboration
and implementation of energy-saving methods, installations to use renewable
energy sources; - development of the means of effective use of energy equipment
of an individual household and so on.

We have recommended the following form of energy service enterprises
(Fig.5).

On the basis of recommended form of energy service enterprises it is clear
that large government pumping stations (PS) are operated by Association
"Uzsuvenergo" or by specialized power enterprises, and to maintain electrical
equipment for other companies (AT, EF, EF, ED and RES) it is necessary to
organize specialized companies of energy service.

Energy service must be based on clear legal and regulatory basis, taking into
account mutual interest and responsibility of all its participants. This requires the
development of normative and technical documentation on maintenance strategies
of organizational and economic relations, the formation of an optimal fleet of
power equipment.

cp?
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PSo - power source; PS - pumping stations; Pl - pumps for irrigation and
reclamation; EF - electrical equipment for farms (cattle, poultry); EC - electric
equipment for cotton processing enterprises; EG — electrical equipment for grain-
producing enterprises; RES - renewable energy sources.

Fig. 5. Recommended form of energy service enterprises
in agricultural sector

Based on analysis, we recommend the following organizational structure of
energy service enterprises (Fig.6).

Energy service enterprise
[

] v
Industrial groups Ancillary groups
\ \
Movable groups Energy repair group N Specialists groups
] ] (] (]

™ Plan and industrial group

™ Supply and complex group

Transportation and technical
safety group

Starting-up and adjustment group
Energy repair and diagnostics group
Projecting and implantation VIE, energy ||
supplying interaction with RES and Gl
“Uzgosenergonadzorom”
Repair and setup area of PZA
Engine repair and transformer welding area [

Domestic electric equipment repair area

Fig.6. Recommended organizational structure of
energy services enterprises
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In creation of spare parts reserve, based on the condition of sufficiency it is
considered probable that the reserve will not be exhausted during the cycle of
supply. Random selection of this probability is not economically justified. The
amount of reserve is limited to the cost of storage of spare parts and lost revenue
that could have been obtained by investing into unclaimed for spare parts during
the cycle of delivery. However, the lack of spare parts leads to financial losses due
to downtime of repair shop and ill-timed service.

The most promising aspect is a creation of spare parts reserve on the basis of
the theory of inventory management. Optimal control of reserve of basic
nomenclature of spare parts is reduced to optimization of the function (10) on two
variables: the period of delivery T and the amount of stock replenishment n.

3 C.. C. T n
M[L]=R. 8 | =8 ——In(L+E) -1 (n=AT)Y' P, + ATP
L=+ 52 G o ot 8)-1 ] 0-am)S e |

iC, Kl-%)(l—g ij+ Pn}rcﬂ {{%Jr n(%)—l}(l—g ij+ ’”2_” Pn} > min.

In the third chapter (Research of energy service enterprise function) is
devoted to research of functioning of energy service enterprises, i.e. to system
description of the operation, the causes and patterns of failures in power
equipment, operation of energy services enterprises to the demand for energy
services and the introduction of renewable energy sources, the justification of
production cycle, the choice of periodicity and charting of technical maintenance
(TO) and current repair (TR), mathematical modeling of operating parameters of
energy service enterprises.

The process of energy services has its own particular problems, they must be
solved jointly, as they are interconnected and they function to achieve a common
goal - a stable operation of power equipment.

System description of the object should reflect its functional and information
properties and morphology, and may be represented as a union of sets of four
subsystems:

(10)

C=C,uC,uC,uC,, (11)
where C; — is a subsystem «a request for energy service»; C, - subsystem

«diagnostics»; Cz - subsystem «repair» (current or capital); C, - subsystem
«preventive servicey.

G =CG,vC,uC,uC,, (12)
where Cy; — is projecting and putting new capacities into operation; Cy, — relations
with energy marketing companies; Cy3 — an increase in power supply reliability;
C14— energy-saving and introduction of renewable energy sources.

Operating in time for a year the subsystems have probability nature and are
realized in conditions of objective ambiguity.
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Operation of energy service enterprise (its block-diagram shown in Figure7),
may be described by the theory of aggregate systems.

If the aggregate presents energy service enterprise, then x(t) - means the
character of requests on energy service; Y(t) - a number of completed requests on
energy service; g(t) - options of structural combinations of enterprises.

At each time pointt € 7, (where 7, - is twenty-four-hour time) energy service
enterprise is located in one of the possible positions, which are determined by the

operator H and its previous position - Z(t,), andt > t;:
Z(t)=H {[t,to, Z(to), (t, xL]§0 a)} (13)

Yielding signal (number of services rendered) y=(t) €Y for the timet € 7 is
defined by another operator W:

Y () :W{[t,to,Z(to), (e a)} (14)

where @ - are random excitations acting on energy service enterprise at arbitrary
time t.

e X y(t)yer

— ez [—

Fig.7. Block diagram of operation of energy services enterprises

Operating model reproduces the behavior of energy service enterprise at
some discrete times, called special ones:
th <t <t, <..%,..., (15)

taking {,as a fixed one.

Simulation consists of two processes:

- calculation of the next specific moment of time;

- calculation of the state of energy services enterprise and its output signals at
specific moments of time.

These processes are alternating ones: t, is given, Z(t,) is calculated, then t,,
is calculated, then Z(t,), etc.

In general, the state of power service enterprise at any moment of time can be
written as follows:

{Zja):coj[xl,xz,--xk:f1<t>, Fo (@) Fin (0 Z1 (1), Z5 (o). ze<to>]} 6)
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where X, - is a vector of parameters of energy service enterprise; Z, - vector
function of characteristics of this process; f;, - vector-function of input excitations.

Graphs of transitions states of energy service enterprises are shown in Fig. 8
and consist of 10 units. 7 of them simulate the behavior of energy service
enterprise (form the basic part of the model) and 3 - are indicators. The state of the
enterprise of energy services is defined as follows: a;(t)- time interval remaining at
the time t prior to requests from the farms; a,(t) - time interval of service; - as(t) -
number of power equipment in waiting list at time t; a,(t) - time interval from the
moment 1 till a failure of any unit of energy equipment, which at time t s in
working condition (residual time of nonfailure operating time); as(t)- the number
of serviceable power equipment, being at time t in reserve; ag(t) - time interval
from t till the end of repair of power equipment that at the time t is being repaired
(residual time of repair); a;(t)- the number of defective power equipment awaiting
repair at time (t) ; u,(t) - accumulated (total) time of failures of power installations
for the period of time[0,t]; ux(t) - approximate value of mathematical expectation
of the portion of time of failures of all power installations, obtained by averaging
over a time interval [0,t —1]; us(t) - time interval from the beginning of operation of
energy services enterprise till the time t.

Aggregates 4,, 4,,4, and4, simulate active delay in time, and

aggregates 4., 4. and 4, - passive one.

Fig.8. Graph of structural links of functioning of energy
services enterprise

Input signals are determined by the following way: x;(t) - the signal equals
tol when at the next moment of time (t+1) a request from households should

arrive, and 0 —without such request; x,(t) - the signal equals to 1, when remaining
time of equipment maintenance, serviced at momentt, amounts to exactly one unit
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of time; x3(t) - the signal equal to 1, when at moment t there is a line of waiting
orders, and 0 — in case of absence of such line; x4(t) - signal acquiring the value 1,
when energy equipment is in working order and the value 0 — when there are
failures; xs(t) - signal equal tol at the presence at moment of time t reserve energy
installations and to O in case of their absence; Xs(t) - signal, testifying that through
one unit of time (at the moment of time t +1) repair of regular energy installation is
finished; x;(t) - signal testifying the presence in the system at moment t, of
defective energy equipment.

It is supposed that output signals are identified with internal state of aggregate
for indicators U,, U, and U,s .

Outputs of functions and conventional functional transitions of the system are
substantiated in the dissertation. Above-mentioned systematic approach serves as
methodological grounds to substantiate functioning of energy service enterprises.

Worked out mathematical model of refusal elimination with the use of the
theory of mass maintenance allows us to assess the value of coefficient of
downtime of energy technological equipment depending on the form of
organization of energy service.

The methods offered here allow to define required number of workers in
mobile teams of maintenance and repair and to substantiate the location of energy
service enterprises with account of concrete conditions.

In the fourth chapter (Elabaration of energy service pilot project) is
dedicated to elaboration of pilot project and functioning of energy service
enterprises.

Energy service enterprises are aimed to ensure reliable operation of energy
equipment at minimal material expenses and to facilitate activation of involvement
of electric power into agricultural production and ensuring its rational utilization.

An amount of necessary capital investments into repair-operation base of
energy service enterprises is summed up with the following components:

K5=K3+K06 +RTp’ (17)

where: K, — is capital investments into the buildings of repair-operation base, in
thousand soums; K, — capital investments into technological equipment and
devices, thousand soums; K, — capital investments into transport vehicles.

The number of electrician staff is determined according to formula:

Qy'an
y
whereH, — is a normative load per one electrician (H=100 conventional units);
K, — coefficient considering objects dispersion.
The number of electricians-fitters is determined as:

_ Qs + Qs +Qy )E oy .

ji
g I

N (19)

y
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Staff personnel of electric power services include positions of engineers and
technicians: - head of the service, - engineers-electricians, - and technicians-
electricians.

To substantiate the method of repair works basic parameters of production
process are calculated: - repair stroke(t), - repair duration (P), - and repair
front(f). For simplification, calculation is carried out per one conventional unit of
repair.

The choice of a set of technical sections of repair depends on acquired scheme
of technological process and repair method.

The fifth chapter (Marking financial effect of investment project of energy
service in AIC) is dedicated to the problem of estimation of financial efficiency of
investment project of energy service enterprises.

The efficiency of investment project is characterized by the system of
parameters, which reflects the relationship of expenses and results concerning
project realization and results relative to financial interest and possibilities of their
participants.

Expenses and outcomes, connected with  project realization
going beyond the limits of direct financial investments by the participants of
investment project and accepted costs measuring in consideration of parameters of
technical and energy service have been accounted.

Estimation of future costs and outcomes in determining the effectiveness of
investment project is carried out within design period, the duration of which - the
horizon of calculation is accepted with account: - of duration of development,
operation, and (if necessary) elimination of the object; - of reaching required
characteristics of the profit; - of investor requirements.

A compulsory criterion to accept to implementation investment project is a
positive balance of accumulated real money at any time interval, where the
participant invests costs and gains revenues.

Negative value of the balance of accumulated real money demonstrates the
need for involvement of participant's own funds or borrowed ones and their
reflection in efficiency calculation.

Project selection (draft version), and decision to invest is conducted on the
basis of all above indicators of business efficiency, among which there is a certain
priority relationship. In addition, the structure of the flow is taken into account as
well as the balance of real money.

For cash flow it is established that with discount rate the project payback
period is more than three and less than four years from the beginning of
construction.

More accurate calculation (with a monthly step calculation) indicates that the
payback period is 42 months, and the internal rate of return (IRR) is sufficiently
high - 2,651 or 265,1%.
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Conclusion

Theoretical generalizations and practical solutions of actual scientific-
technical problem to substantiate organization bases of development of energy in
agriculture and energy service in conditions of AIC restructuring are fulfilled in the
dissertation. On the basis of carried out complex of scientific investigations the
following results have been obtained:

1. By analysis of functioning of fuel-energy complex and system of
agricultural electrification it was stated that power supply of rural energy
consumers has its specific features, namely: rural consumers have relatively small
but different characteristics in capacity, load, they are located from each other over
long distances.

In conditions of market planning with diversity of ownership forms and
management one of the most important reserve of higher efficiency of AIC is an
organization of proper maintenance service in this sphere.

It is also shown that one of the most important reserve of AIC efficiency is an
organization of proper energy supply service which should be complex and include
technical, technological, economic, organization and staff components.

2. It is shown that theoretical and practical problems of electric equipment
operation should cover its use, maintenance and repair, as well as organization of
high productivity and mobile electric technical service. Here the most important
issue is the choice of the form of organization of energy service in AlIC, structure
principles and the level of technical equipment of its enterprises, organized with
consideration of world and domestic experience.

An original program of mathematical and computer modeling of energy
service has been worked out, a certificate of the Republic of Uzbekistan Ne DGU
02848 on 20.11.2014 was received, which facilitated solution of practically
important problems of modeling of energy service system.

3. Investigation of refusal occurrence in electrical system of AIC has shown
that the need for a more thorough supervision of each element, and constant
monitoring of its mode of operation is necessary. During normal operation the
regularity of electric equipment cannot be violated as this is increasing the
intensity of refusals and wear probability. Electric equipment should be directed
for capital repair or taken out from operation at initial period of failure of wear
detection.

4. It is stated that concentration of available means and staff in the system of
energy service leads to reduction of maintenance duration; production capacity of
energy service enterprises should correspond to load amount, which is proportional
to a number of equipment units in maintenance zone and intensity of maintenance
requests flow.

78



Efficiency of implementation of measures on energy service depends on
reduction in cost prices due to true rate setting, provision of optimal modes of
equipment operation.

5. It is shown that to account expenses in cost prices of energy service it is
necessary to consider average distance of transportation and configuration of
energy equipment, by introducing correction coefficient -n.,.

6. Optimal location of all sectors of energy service enterprises is defined; it
should strictly correspond to technological process of service by accepted scheme
of movements, including electric repair shops.

7. Parameters of functioning of energy service enterprises are optimized in
conditions of transition to market economic relations; this includes: - process and
tariffs instability, - dimensions of farmer’s peasant’s and shirkat households, -
characteristics of electric equipment operation in conditions of breaking up of large
farms, - number and state of obsolete electric equipment, - occurrence of once-only
cutoffs in the system of centralized power supply.

8. Worked out pilot project of organization of energy service enterprises is
implemented into the management of agriculture and water resources in Tashkent
region of the Ministry of Agriculture and Water Resources of the Republic of
Uzbekistan (2013), and in machine-tractor fleet (MTF) of Karmanin, Kiziltepa,
Navbakhor and Khatirchi districts of Navoi region (2009).

9. Carried out calculation of economic efficiency of investment project of
organization of energy service has shown that in net discount profit (NDP) and in
profitability index (PI1) this project is profitable. Here profitability index is 4,278,
the value of internal norm of profitability - 2,651 or 265,1%, payback time — 42
monds.

10. Worked out scientific methodical bases of energy service in AIC are
recommended for: the use in elaboration of scientific bases of prediction of power
consumption; realization of organizational technical measures to increase an
efficiency of utilization of energy resources, including renewable ones;
development of scientific principles of application of automated systems of
complex management by energy resources (ASCMER) in AIC spheres.

Total annual economic profit from implementation of study results,
algorithms of software product and 9% increase in coefficient of readiness , 33%
elimination of shutdowns due to two times limitation in duration of damaged
equipment repair and due to increase in labor efficiency and labor resources
economy is 142 million 91 thousand soum.

So, on the basis of theoretical generalization and practical realization, given in
the dissertation, a major problem on efficiency increase in electric equipment
operation has been solved; this problem has a considerable economic importance.
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