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MarucTpank anccepTaumacUHUHT AacTNabKy HYCXacUHU
Tyrannawl HamyHacu

I-60B6. TymaH 27eKTp TapmoKIapuga pexumMnap XO0NaTMHUHT TaxiuavM Ba
aucceptaums MacananapuHu - 6enrmnaw.  Kamalyv  3nekTp  Tapmokiapu
TU3UMUHUHE 3HEpretTuka OanaHucu. Kamally 3N1eKTp TapMoKnapuaa SHepreTuk
PEXMM KYpcaTrnuiapuHn aHuKNal MeToAmMKacu. Maructpank avccepTauusiHu
MaKcau Ba ednnaguraH Hasapuin Ba aKCrepumeHTan ulinap.

2013 nn
(amnccepTayMACMHUHT AacTnabKu U pexxacu 6yiinya 6upmHUM 606 HOMM Ba YHUHT Tyranna

MyaaTin)

[1-BOB JnekTp OKMaHWW XMCo6M Ba TpaHC(OPMATOpP KyBBaT MHM acocnall,
Kamawin TymaH 3/1eKTp TapMoKnapu TUSUMUHUHT 3HEepreTuka 6anaHucu.
TpchcpopmaTop KyBBaTuiaH CamMapaniv CbOVI,EI,aﬂaHI/ILU. 3ne|(Tp Tap|\/|o|¢|,a peakTmnBe
KyBBAaTHM KOMMNEHCALUMA KANLLI.
2014 unn
(amccepTauMACUHUHIAACTNABKM ML PeXXacy GYiinya MKKMHUM 606 HOMW Ba YHUHT Tyrajall
MyaaaTi)

[11-BOB 3JnekTp 3HepruscMHM Texaw 6yinya TalKUINA-TEXHUK Tagoupnap
Mwnab  uMKAW,  mwnab  ymMKapuLL  KOpXOHanapuia  3MeKTp  TapMoK/ap
PEXUMNAPUHM BOLLIKAPULL. XaéT (haonnMAT XaBPCUSNTA. TexXHUK WKTUCOAUN
KypcaTKunuiap Xxmcoobwm.

2014 vn
(amnccepTayMACUHMHT acTnabKun U pexkacu 6yiinya yymHum 606 HOMM Ba YHUHT Tyrannaw

MyaaaTtm)

«XAET (haonmaTN XaBHCU3NUT» Kadeapacu
(P.M.LL., nm30)

«/IKTCOAMiA Hasapws acocnapu» Kadegpacu
(P.M.LL., nm30)

Oncceptaums T'TIIT Ba KD Kageapacuga 2014 i 26 mainga ga  yTrad

[acTNabKn XMMoACKa UMW paxbap TOMOHMAaH 6epunraH ToMLUMPUKIap:

1 ONeKTp 9HEPrUSCUHU TeXall 6Yinya TallKWAWMKA-TEXHUK Taabupnap uiiab

YMKALLI.

2. [unccepTaums XaxKMMHU Kamantupuwl 3apyp (103 Bapok)

Tonwmpuk Kadyn KNIMHAMW:

201 W« _ »
(MarucTpaHTHUHIIM30CKBA CaHa)
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KNP/LLU

MpesnaeHTMU3  SHepreTKa Mmacanacupa Y36ekucToH Pecny6nmkacu
Y3VHW-Y31 TabMUHMARAMIraH MamMnakaT XMCcoOMaHULIMHK TabKuanaraH. bupok, oy
6u3ra KAMMaTbaxo, KailMTa TUKNaHMalnguraH pecypcrapra  Xy»kacussapuya
MyHocabaTaa 6ynui XyKykiHu 6epmaiign. «by HOE6 bolinvknapra 6onanaprmms,
KENrycy aBnoA/TapuMM3HUHT Xam Xaki 60p/IUrMHN OMMO € ana TyTMLIMMK3 Ba Oy
xaKaa 00LL KOTUPULLNMK3 3apyp>»

3Heprus pecypcrapuHmn TeXxallHn ac/io KeYNMKTUpru6 6ynmainamraH Basuda
[1e6 KA0YN KAMMLLMMS, LYHUHT XMCOBUAAH TOBap/ap, X13MaTNapHUHT HapXUHW

I'I&CB.VITVIpVILIJI/IMI/B Ba mKTMCO,EI,VIéTI/IMI/BHVIHI' yCI/ILLII/IHl/I TabMUHNALLMWNI JTO3NM.

XaTToOKM OYyryHrn KyHga xam, Xyau 15 iun wnrapy 6ynraHugek, naeBnaTummns
caHoaT KOpXOHanapumia, Wy >ymaafaH CyB XyXaamrnga xam 3Heprus cappu
XaxoHgarvgarn yprada KypcatkmygaH 2-2,5 Mapta OpTMK 3KaHW Xey KMMHU
Tawswuwra conmasnan. by 6opaga 3Heprus pecypcrnapuHm Kasmb onuil, Kanta
vwnawgaH TopTué, COTULL Ba HMXOST (oraanaHuwirada 6ynraH gespnn Gapya
fockuunapia ynapHu texkab uiinatmacsvk, ynyos Ba Xucobnaw acbobnapuHuHI
AYKNUrM  acoccu3 WykoTWLNapra, KynuH4Ya YFUPAUK Xofatiapura Xxam Wy
KYWUNaéTraHIMIMHN KypcaTtunmeé yTunau.

SHeprus capy  3Hr Kyn OynraH Tapmokiapga Ba  3HepreTuka
KOMMNMEKCUHUHT y3naa 6y Macana 6yihmya KeHr 4opa Tagoupnap MaxXMyWHUHT
amanra oLUMPUANLLIN SIKH UCTUKDOAArY Xy a MyXvuM Ba 40n13apb MyammosiapaH
oupuaup.

Basupnap Maxkamacura 2014-2017 nnnapaa sHeprus pecypcrnapuiaH Texamim
(holiganaHnil 6yiiMuya aHUK Yopa-Taa6upnap AacTypPUHU ULWMNA6 YmMKULL Ba Kabyn
KAMUW  TOMWWUPWAMG, YHAa Kyliuparunap Hasapga TYTWIMLLK  3apyp/vru
KypcatunraH [3]:

- He()Tb, ra3 Ba ras KOHAEHcaTVHM Ka3nb 0NnLL, yNapHU TalnLL Ba KaiTa MLInaLl
XapaéHugarn MykoTULLIap Ba Y3 TXHOMOTMMK 3XTUEXNapU YYyH oiganaHuL

XKMMAPUHU KECKUH KaMaiTUpWLLIHK, By pecypcriapHu dyKyp Ba cudatim kaita



Mwnaw AapakaCUHUHT OWMPUANLLNHA TabMUHNARAUIaH AHTN TEXHOOMNSapH
YKOPUI 3TnLWL;

- JHeprusijaH onganaHUWHU XMCO6-KMTOO Ba HasopaT KAWL Koupanapu Hu
TaKOMUNNAWTUPULL, Xamma >Kohga Yn4oB acbob6rapy YpHaTUAULLIMHKU KATTUK
HasopaTtra OnvwW, 3Heprus capgnainamMraH ac606/1apHMHE XKaxoH CTaHAapTaapu
6yinya aHepruna capm Mebepnapura Moc KelULMHU MaxXoypuin cepTudmkaums
KNJTNLL;

- 3HEPrUsHM Texall 6Yyiinya WKTUCOAWIA parbaTtnaH Tupuw, GyHaa MOMMSBUIA-
MKTVICOAWIA, COMINK BOCUTa/1IapU Ba MEXaHWU3MNapy TU3MMUAAH KeHT (hornjaaHuLL;

- aHbaHaBWi BynMaraH, MykOOUI aHepPrs MaHb6anapuHY KeHT Kynnatll.

Pecny6mKa XyKyMaTUHWUHE 3M1eKTP CTaHLmMsiiap Ba TapMOKIAPUHU TEXHUK KalTa
XKUX03Mall Ba PEKOHCTPYKUMANall SKMH Ba ypTada KuAcka Aasprapgarv 6oL
cTpaTervk Macanacvmamp. Xo3vpru BakTa 3/1eKTP 3HEPrusCUHM ULLINA6 YMKApULL
Ba Yy3aTuW >KapaéHW, YHW Texall, LWYHUHIAEK  3NIeKTP YCKYHanapUHUHT
MyCTaxkaM MLW/aly 3HepreTMK TUSUMIAPUHUHE 3HT aKTyan BasuganapuiaH
ovpnanp [2]. DNeKTp 3SHEPruACMHM  Y3MYKCU3 TabMWUHOTW, LUMKACTNaHraH
yyacTKalapH/  YUUPULLHUHT - ULWWOHYAWANTA, MaBXyd XWUMOS >KMXO3/1apyiHU
TaKOMUINAWTUPULW, WY  XXymiafaH 3MeKTp  ysatuw  Tapmokiapy  Ba
TpaHcopmMaTop noAcTaHumManapgaryn acocuini Ba €pAamun  KypuiManapuHUHT
Y3MYKCU3 MLWIab TYpULLK 3NEKTP 3HEPTUACUHWUHT CUQATMHN OLUMPYBYM acoCUid
OMUMNAPUANP.  ONEKTP 3HEPTUACMHW  TEXALUHWHT  acocuid  Tagbupnapura
KyngarnnapHu KUPUTULL MYMKWUH:

-3N1EKTP IHEPrmscy OKMMIAPVHWN HA30paT KUAMKLL;

-3N1eKTP TapMoKIapaa ULl PeXXMMNapuHy oNTUMaNallTUPKLL;

-KOPXOHAHWHT  9/71IEKTP TapMOK/IaPUHM  IOKOPU  Kyu/laHura YTKasuw Ba
TapMOK/1apHM KainTafiaH PEKOHCTPYKLMANaLL;

- TpaHctopmaTop MoACTaHUMsSCMAa aBTOMATMK KalTa ynail Tallkun 9Tull Ba

pe3epB IMHUS TPaHCHOPMATOP/TAPVHM HOKMama ocTiaa yaLll;
- PeaKTVB KyBBATHW KOMMeHcaLsnaLl;



- UWYA MalUWHAIAPHUHE CanT MLWNAWWMHA aBTOMATUK paBuULLAa 4YeknangmraH
Kypvimanap bunaH »mxosnaty;

- KaM tOK/1aHraH MOTOp/1IapHU a/iMaLlLTUPULL;

- Ky4 TpaHCHopMaTopaapuHM UKTUCOAMIA NLLINALL PEXMMUHW TaH/IaLL;

- ULWYY MaLLHAMAPHUHT KOKNaMaiapyHn OLLIMPULL;

- KyunaHuwm 1 kB raya 6ynraH tapmokiapaa HOCUMMETPUKIMKHIN KaManTUpuLL;

- AMIEKTP KyY YCKyHanapAaH camapanv organaHnL;

- 3/IEKTP EPUTMLL TAPMOK/IaPW Ba KypuiManapuaaH camapant onaanaHuLL;

- A/IEKTP tOKMaManap rpauruH1 pocTiaL;

-3/1eKTP 3HEPrMsACKH capuHm Xmucobnall Ba Hazopat KANLLY,

- 3HeprobanaHcnap (KMpum Ba YMKNM iap) TapTnbra KenTupuLL.

ANEKTP 3HEPrMACUHMN 3NEKTP CTaHUMA WMHACULAH TO UCTEbMONYMraya ysartraHia
3NIEKTP 3HEPruAcK YTKasrmy CUMIapHU KM3ULIUFA, 3M1EKTPOMarHUT ManfoHUHK
spaTuLira Ba 60wwKa agheKTnapra capgpnaHagn. by capiapHu 3NeKTp
SHEPIUACUHN MYKOTULLINAPU e aTaliMmn3. «DNEKTP 3HEPTUACUHN AYKOTUAULLINY
TEPMUHVMHN  3/1EKTP 3HEPTUACUHM  y3aTULLAary TeXHOMOorMK capd cudatnga
TYLIYHWLL Kepak. TapMOKHUHI 6Upop 6up 3nemMeHTUAaru 3MeKTp 3HepPrusacuHu
MYKOTULL KaTTa/IUMM Harpy3ka Xapaktepura Ba YHW Ky3aTunaétraH BakT JaBpuja
y3rapuwumra 60FnKaup.

Kyivgarn manakaBuil amccepraumsi  3/1IEKTP SHEPruscuM  OKAMIIAPVIHU
Ha3opaT KAWL, 3/1IEKTP TapMOKIapAary UL pexrMIapuHn ONTUManiaTUpuLL,
TyMaH 3/1eKTP TapMoK/apuaary akTuB Ba PeakTVB KyBBAT/Iap OKUMUHU Tax/un
KANNG TapMOKNAPHVHI Camapafop/vrvH OLUMPULL,  3HEPrus UCpodrapuHmn
KamaTupuL Tagbvpnapu nwnab YMKAJITaH.
NWHWHT  fon3apbnurn: 3neKTpo3HepreTMka Xoaumaapy onguga  oKopu
KyYnaHuwnm  3MeKTp  y3aTUWl  TapMOK/IAPUHWHT  UKTUCOAWIA  caMapav
CXemanapuHu TonNuw macananapy Typnban. by macananapHu eunil yyyH 3/1eKTp
SHEPreprysick TUSUMUHUHT acocuii sueiikacu XMCoBNaHraH 3YTnapu TOMOHUAAH
Y3/yKCU3 paBuULLAA 3MEKTP 3HEPTUACK OunaH TabMUHAL YYYH TErUWIN 3N1eKTp
KypUIManapHn TafouK 3TULL 3apyp. SneKTp TapMok1apaa TapMoK PEXUMNapU Hu



boLlKapyLL BOCcUTanapmaaH YHyMu (hoiiganaHuil, KyBBaTiap 6anaHCcMHWU cakiab
TypuyL Macanacu gonsapb xmucobnaHaam.

TagKMKOT Makcagn Ba Basuanapy - Kamalv TymaHupgarn TapMoKaa
PeXVMNapHU 6OLIKAPWLL  BOCUTanapuaaH YHyMAW QoiganaHuwl, KyBBaTiap
banaHcUHU caknab TYpuULL, OYHUHT HaTMXKacuda 3MeKTP WCTEbMOMUYUNAPHU
Y3NyKCU3 paBuwga cudatin 31eKTp dHeprusacu 6wunaH TabMuHMAW Basvdacu
baxxapunagw.

NWHWHr ycnybn — aucceptaumsaga Kamawn TymaHuaarn sneKkTp 3SHeprusicUHM
TakCUMaLl >kapaéHnapuHY ONTUMaNIAWITUPULL MacaiaiapyHn  ULnabd YMKALL,
LY XXyMafaH Nnoiinx/1aHaeTraH TapMOKHUHT TEXHUK TabMUHOTMW X0NaTu, yHAAru
TEXHOMOMMK )KapaéHnap, TapmoK PEXWMIapUHM  BOWKAPULL  gocuTanapuaaH
YHYMAN (poraanaHnil, KyBBaT/iap 6aniaHCMHM HasopaT KUMG TYpuWLL, 3MeKTp
annapar/siapvHu TaH/1aLl acocnapu ypraHungu.

NWHUHT  AMuii - aHrunnrn - bupnHunm  mMapta  TyMaH  3/1eKTp  TapMoK
PeXVMNapuUHN  GOLLKAPULL  BOCUTaNapuiaH YHYMAM QorganaHul, KyBBatiap
GanaHcyHK cakab TypuLl ycny6napu Ba BOCUTaNapMHM TaaoumK 3TULL Macasiacu
KYpu/raH.

AManuii axaMnaT Ba UKTUCOAUIA caMapafop/Inrn.  AHrm TEXHO/IUK
KYpUIMaHMapHu KynnaraH Xonga OupuMHYM MapTa TymaH 371eKTp TapMOoK
PeXVMNapUHN  GOLLKAPULL  BOCUTANapuiaH YHYMAM QorganaHul, Kyesatiap
GanaHcuHKM cakiab Typuw ycnybnapunapuHyi Tagoumk 3T Macanacu Kypuara,
eUMMIAPHM aMasra OLMPULLL  OPKIM UCTEBMOMUYUNAPHN Y3/TYKCU3 paBuLaa
3NIEKTP 3HEPTMACK OMNaH TabMUHALL KaTa axaMUaTra ara. TapmoK PeXXnMmnapuHmn
GOLLKAPULL BocUTanapuaaH yHyMnu goiiganaHunil, KyBsaTnap GanaHCUHW caknab
TYPULI  HaTwKacuia aBpuUABUIA Xonatnap Kamasgu, 3Kcryaraums uinapuga
XaBPCU3INK TabMWHNAHAAW, 3NEKTP 3Heprusacu 6unaH Yy3nykcus TabMUH/AL
HaTwkacuia ncrebmonumnapgary Tyxrab KONMLWIap MHUHT OfIAW ONMHaaM, by aca
¥3 Hae6aTuda MaxCy/oT WLLMad umKapull cudiaTHK OLIMpaau, y3aTunaguraH

ANEKTP SHEPTUACUMHMN WYKOTUNNLINMHKN 10-15% ra Ba YHUHT TaHHapXUHK 12-15 %ra



KamanTupagun, LWYHUHIOEK NWHMS Ba TpaHcopmaTopnapda PeMOHT wwiapura
KeTaguraH cap-xapaxarnapHu 3% ra kamanTupaau.

NWwHWHr anpobauunsacn. [Auccepraums WLWMHWHT aCOCUA Ma3MyHW, MaKcaau,
Basuanapn Ba e4MmIapu MarucTpapHUHT UAMWA-aMannii KoHgepeHUmsnapuaa
KYpWG UMKIraH Ba Yor aTuaraH (M10Ba K UanHraH).

AnccepTauma Tapkmbu Ba XKMU. [ucceptaums MWK KUPULW KACMUAAH, Y
606aH nbopaT 6ynraH acocuii KACMAaH, yMyMuid XynocasiapgaH, hoiaanaHnnrad
afabuétnap pynxaTtn Ba unosanapgaH noopart 6ynm6, 94 6etgarn KOMMbOTEP

€3yBuaa baxxapunrat..



1- 606. Kamalun TymaHu 3anieKTp TapMoK/iapuia sHepreTuk pexxmum
XONaTUHWUHT Taxnax Ba AUccepTaumsa macananapyvHi aHukiaw . nexkTp

3Heprunsa ncponapn Ba ynapHUHI KiacCUUKLUSCH.

1.1. Kamatlv TyMaHu 31eKTp TapMOK/Iapuia aHEPreTUK PeXKUM
XONATUHUHT TaxInn

ANEKTP 3Heprua UCTELMONYMMIAPA HOPMAST UL PeXXumiapuia acocaH akTuB
Ba KNCMaH peakTUB KyBBaT WCTELMOS KAnaaunap. AKTVB KyBBaT OOLUKA Typ
sHeprusra amnaHnM6 wuw OGaxkapaau, peakTMB KyBBaT 3Ca 3/1EKTP YCKyHajda
3NIEKTPOMArHAT MaiifioH Xocun KAIMG, TeBPaHULL skapaéHnapura capg Gynaau.
PeakTvB KyBBaT Ba anbarra peakTMB TOK 6OLUKA Typ 3Heprusara annaHné wiu
bakapmacfaH 3/1eKTp TapMOKIapHM OpTMKY4a TOK OunaH HoKnaHuwura cabab
6ynagn., HaTMKafga Kylumm4ya SHeprus umconapu ro3ara  Kenagw.OnekTp
TapMOK/iapAa 3Heprus  UCpPoNapvHM  KamaTUpULL  YYYH peakTUB KyBBaT
KOMNeHcaumss  KAUHagW.  PeakTMB  KyBBaT  WUCTEbMOMYMNAPW;  3NEKTP
MOTOp/ap,TpaHchopMoTop/iap, TapMoK/ap UHAYKTUB XapakTtepnu 6ynraHnnrugaH
YHWU KOMMeHcaums KAWL YYyH KOHZeHcaTopnap 6atapesnap KOMMIEKTIapu
toinpanaHnnagn. Odemak, 3nekTp TapMoklapa 3Heprusa  1cpoiapuHm
KamaTMpurL y4yH KaTtop Tagéupnap ytkasmnagn [4].
ANEKTP 3JHEeprusacvHM TexXaw Tagabuprapy TexXHWK, TalWKWAWA Ba TuxKopar
XapakTepgaa 6ynaau.

TexHUK Tagbupnap Oy  TapMOKNAPHW  PEKOHCTPYKUWSA KAWL, SHTU
KOMMNeHCcaUMAnoBUM Kypuamanap ypHaTULL, CUMIaPHM aMalLTUpULL, OpTMKYa Ba
Kam HOK/aHraH TpaHC(hOopMOTOPMapHU anMalTUPULL, POCTNIOBUM  Kypuamanap
YpHaTWLL, KyBBaTNap OKMMWHWN GOLLKapULL BOCUTaNIAPUHN YPHATULL, TOMOKIapPHN
IOKOPMPOK Ky4/laHuLLra YTKasuLl, TakoMUHMaLraH pesie XMMoscy, Hasopar Y14oB
acbo6napn Ba aBTOMaTMKa BOCUTaNapuHM YpHaTuLL, 6oLKaiap.

Tawkunnii  Tapbupnap:  DnekTp  TapmokTapAa  Xu3MaT - KypcaTuLl
MaJaHUATUHN OLUMPULL, TapMOK PEXMMIAPUHW OPTUMANALLTUPNLL, TapMoKaa

peakTnB KyBBaT OKMMMapUHN opTUManaliTUpwnLL, KOMIMeHcaunanoB4yun



KOHAEHCaTop Kypu/ManapuHu opTumMan O0LWKapull Ba pocTnail, 6-35 KB nu
TapmoK/IapAa TapMOKNaHULW (TOK axpanuil) XOWMHW aHWK/aLl, 3Heprocuctema
reHepaTtop/apMHM  OKNamMacu  rnacavraHga  CUMHXPOH  reHepaTop/iapHu
KOMMeHCATop peXxumura YTKasull, pagvan TapMoKiapAa KydnaHull OopTUMas
6ynmwmnHmM  (pocTnaw) — TabMWHAAaW, nNacT  KyBBAaT  HOKNaHWLWapuaa
TPaHC(hOPMOTOPNAPHA — @KPaTM6  Typuil, TapmoK (hasanapuia  HoKnamaHu
(Tekucnawl) 6Up Xun KAMWLL, TEXHWK XM3MaT KypcaTull Ba Ba TabMMpnaLl
MYAAATNapUHN  KACKAPTULL  Ba  CUMATUHM  AXLWIWNALL,  3/eKTP  3Heprus
NCPOIAPUHN KamaiTUpuL TaabuprapuHn YpraHne, SHrM YCyniapuHU dXOpUii
KAWL 3IEKTP 3HEPTUSCMHMN TEXOBUM XOAUMIAPHN paFbaTnaHTUpHLL.

TwxopaT Tagbupnapu: 3Heprus Hasopaty XuM3matu TOMOHWAAH 3MEKTP
3HepPrus UCTEbMOJIMHWN KATBUIA HA30paTra onLL, XM3mart KypcaTul MagaHUATUHN
OLIMPULL, Ha30paTYUNAPHUHT TYpPaWM WL YCy6napvHU XXOPUIA  KANULL, SHTU
CUETUMKNIAP YPHATULL, 3NEKTP SHEPTUACUHUHT TaSIOH-TaPOXWHW ONIAVHN OSINLL,
3NIeKTP  9HEeprus  UCTEbMO/IMHW  Mebépnawl  Ba  Xucobra  ONMLLIHK
TaKOMUHNALITUPWLLL.

DNeKTp 3Heprna UcpotnapmMHn KamanTupuwl Tagbupnapy noimnxanawl Ba Ky puLL
Xamga aKcnnyatauus fgaspuga (oumMuiA) YTKasMb Typuniagu. IKcrnyataums
AaBpvaa TapMOK peXxumiapy MyHTasaM Hasopart KMo Typunagu.

Tapmokaarn 3nekTp 3sHeprua ucpodaapuHmHr 30% kucmm mMarucTpan
Tapmoknapaa, 20-25%  kMCMKM  ypTa  KyunaHULAW  TapMok/apja Ba nact
KyuiaHuwnm Tapmoknapda 15-20% atpodmpa 6ynagn. Kysga TytmnraH 60oLuKa
ncponap 20-30% HM TawKun KAnagu. Xycycuid uctebmon mcpodnap 3-5% Hu
TalKun knnagu [5].

AnekTp TapmoKIapAarn UCpogapHn AHa TEXHUK Ba TUXKOpAT ucpodiapra
OKpaTUW  MYMKMH. TexHUK wucpodiap 3MeKTp  YTKasrmy cumiap  Ba
TPaHC(HOPMOTOPHUHT aKTUB Ba PeakTUB KapLWWAUKNapu xucobura 6ynagura
3NEKTP 3Heprus ucpodapuanp. Ynap cant uwnaw Ba toKnama mcpodrapura
axpatunagn. Cant uvwnaw ucpodgnapn HucbataH gommunia 6ynagy Ba TapmokK

3N1EMEHTNMAPUHNHT  KOHCTPYKCUSICK GUnaH  aHuK1aHagn  (cumnap  AnameTpw,



(hazanap opacugarv macoga, TpaHcopmaTop y3aru Ba yysramiapy KOHCTYKCUACH
Ba ynuamnapu). CanT mwnaw ncpoiapy siHa Tapmokaaru KyynaHul Mukaopura
nponopumoHan pasvwga optnbé  Gepagn. HOknama wmcpodrapn  3nekTp
TAPMOK/IAPHN  IOKMMaHULL  pexxuMnapura  6ofavkK  6ynagn.FOknama  opTca
TapMokzarn ucpodiap opta 6opagu. Vicpodiap MUKLOPY Tapmokaarn y3aTuil
MebEpnapu Gyinya XXamu 3MEKTP SHEPTUACUHUHT Mab/lym 6Up KACMUHW TallKu/
KANaAn. YHUHT MUKOOpnapn mebépnaHagn. PuoxnaHrad aasnatnappa (5 -8%)
3HEpPrnsa MyKoMwWNapu Kysga TyTunagu. Ynapga a1ekTp aHeprus mcpodnapu
3/1EKTP Y3aTWLL TAPMOKIAPUHUHT Y3YHNUTN BUNaH aHWKNaHagu. SeKTp y3aTuLl
TapmoK1apy  Y3yHNUrn opTraH capu 6y uerapa opTagn. MacanaH Poccus,
K030FUCTOH Aasnatnapuaa (13 -15%) anekTp sHepruscu Mcpotnapy YerapanaHraH
Y36eKkncToH Pecpybnukacupa 6y yerapa 17% fe6 xucobnaHagn. SHa anekTp
3Heprus ncponapn MKTMCOAMIN Me30Hap byinnya MebepnaHaau, SbHU ncpodiap
9NEKTP  y3aTuWl  TapMOKIapPUHWHI  KenTupwiraH  xapaxartiapy — 6unaH
conuLITUpUnaan. TapMmoK Hapxy OunaH 3M1eKTp 3Heprus ucpodiapyu Hapxu
MebEPUI HUCOOTNapuaa Oynuwn 3apyp. INEKTP y3aTull TapMoKIapn faru
ncpodnap MuKLOPYM TAPMOKHWHI  MKCOAMW camapafopnuvk 6unarucy  6ynmo
XuncobnaHagu.

ANeKTp y3aTuLL TapMoKapuaary okiama MAKLopy oMo y3rapnb Typagm.
(cyTKa Ba vn JaBomMua) FOKIaMaHUHE aCOCUn KUCMW aKTVB KyBBaTHWN Ba Mab/lym
OUP KACMW peakTUB KyBBaTHW TalUKWN KMNaaW. YNapHUHT HUC6aTiapyu MUKLOpU
aKTUB KyBBaT (C0S @) Ba peakTuB KyBBaT (tg @) KoahduumeHTnapu 6GunaH
XapakTepnaHagn. JNeKTP MOTOPHM Ba HOTEKWUC HOKMaHraH 3MekTp ysaTull
TapMoKnapuia aktue KyeeaT Kotduument (0,9-0,92) ra etca,(0,45-0,55)
aTpodmaa 6ynaan. Ternwnu tagouvpnap épaaMmmaa peakTns KyBBaT1ap OKAMUHW
KamaiTMpu MyMKWH. ByHfa aKTUB Ba peakTUB KyBBaT KO3((ULMEHTNAPU MOC
paBuLaa:
cos ¢ =0,93-0,95 Ba tg ¢ =0,35...0,40 atpodmaa 6ynagm.

FOKknama y3rapuLnapyHUHE 3NeKTP 3Heprust ucpodnapn ysrapuwinapura

TabCUPUHM XMcobOra oML Ba Hasopar KAWL Yy4yH MYKW TapmoKfiapja Ba



TaMWH/I0BYU TapMoK/1apaa yMyMAaLWTUpUIraH KoappuumeHTnapaa
(holiganaHnnaan; akTuB KyBBaT MCpOgiapy OpTuL  KosdmumeHTn K, (aKkTuB
KyBBAaT y3rapuLunapu) Ba akTUB KyBBaT MCPOMIapy OPTULLMHUHT (PeakTuB KyBBaT
y3rapuwnapnaa) K. Kp KOSPMULMEHTUHN, iHA PeaKTUB KyBBATHUHI UKTUCOAWI
9KBMBa/IEHTU XaM [e6 aTanaaM. MacanaH K,=0,1 6ynca 3nekTp ysatuul
TapMmok/iapuiarv toknama 1 kKBap ra KamaTupusca, anekTp sHeprus ncpodiapu
0,1 kBap ra kamauWuwura spuwmnnagn. Arap K,=0,05 6ynca, 3nektp ysatuiu
Tapmok/lapura peaktvB toknama 100 kBap ra opTraHuia, 3/1eKTp 3Heprus
ucpotn 5 KBT ra optuw MymkuH 6ynagn. K, Ba K, KoadhduLeHTnap 3nekTp
y3aTuwl TapmoKiap - NCTEbMONUYUMMAPUHUHT  XapaKTeEPIN pexumnaapu Y4dyH
aHuK1aHagn. MacanaH Hacoc cTaHuMsicuaa 4 Ta arperat uMwnaé TypraH GYcuH,
nnn  mascymnapuga ynapgadH 1,234 napy uwnab TypraH 6YNCWMH, Hacoc
CTaHLMACK YUYH 3/IEKTP Y3aTWLL TapMoKIapu 4Ta XapaKTepav HOKNaHWULL PeXxxyumm
6YMWN MyMKUH. VIpUK Hacoc cTaHumsanapuaa TpaHcopMoTopnap KyBBaTuaaH
Tyna (hoinganaHnLl y4yH ynapaaH axonm Typap Ko NyHKTIapy ékn 6oLwKa nLLnab
UMKAPULL KOPXOHAcW TabMWHMAHULIM MYMKWH. ByHpain xonat 6ynca, Moc

paBWLLA FOKNAHULL FpathmKnapy Ty3MnnG sKBMUBANEHT KyBBaTNap aHWK naHaau.

1.2.  TyMmaH 3/1eKTp UCTELMOSTHYUNAPUHUHT KOK/1aMa rpadmkiapu.

Xap 6up TapMoK Ba TW3MM Xyayauda >KounawiraH WCTebMOMYUIapHN
Y3MYKCU3 ULLOHYNAN 3MIEKTP 3HEPTMSCK GUnaH TaMMHMa6 TypuLLmn 3apyp.dneKkTp
TapMOoK/1ap X1CobW HaTXacuia ynapHUHT acocuin KaTTaMKnapy aHuknaHaan. by
Xncobnap TapmoKIap peXxuMapuHi onTUMaNNaTUPULLHK NoRnXanawTupuLLaa
bakapunaay Ba KaTTa XaXumaa Oynaau. ONeKTp TapMoKIap Ba TU3UMIAPHUHT
Xncobnapu  y4yH 9M1eKTP  UCTEbMOMYUMAPHUHI  tOKNaManapu  Xakigaru
Mab/lyMOTNap acoc 6ynaau.siHa YNapHWHI >KOWnalimiy TapMOK/Iap Y3YHAUTU
xambara SKMH Y30KI1rn Xxvmcobra onmHaau.

cTebMONYMNapHUHE HOKNamanapu oumunii 6ynmangn. Ynap cytka Ba Wi

nasommga ysrapub Typagu. Mwnab umkaPuvll  KOPXOHaTApPUHWHTE - HoKNaMacu



YNAPUHUHT  TEXHOMOTMK PeXnmMiapy MasCyMUWNIUTKL, CXeMasip COHM Ba 60LUKA
omunnapura 6ofFnnk 6ynaam.

fAHa TapmoK tOK/lamacy KOXOHa Ba ax0/M silall MYHKTAapUHWUHE KeHraino
6opuwin cababnm optnb 6opaan. AXONN Typap Xohnapuaa Xam MauLniA Yii XOoi
KypunManapu kynainé 6opmokzaa.

CTEbMONUMNAPHUHT  IOKTAHWULL  PeXUMIapU  WNEKTP  TapMOKIapHUHT
IOKMaHUL peXnmniapuHn 6enrvnainan. HOKNaHUW pexnmMnapuHN KoKIaMaHUHL
CYTKa Ba inn MaboiHnaa, BakT 6yinya y3rapuill rpadra toknama rpaguknapuHm
TalKUA  KAnagn. KWLLINOK — axOnM  Typap Koinapy Ba  MWNad  UmkapwLl
KOpXOHanapuga Xuama xui nctebMosnunnap 6op, ynap:

-KULLINIOK ax0/11 Typap »Kolinapw;
-MafaHui ManLInMin KopxoHanap, (Maktab, marasviH, Kinyb, CTafMoH, LUM(OXOHA,
Ty3aTuW TabMupraw Ba 6GOLIKA Ty3aTu) Xy>Xaamknapugarn uwwnab yvmkapuvil
KOpXoHanapw;
a) KULLINOK XY>Ka/IMK MaxCy/noTfapuHI cakialll, Kainta uwinawl nyHkTaapu (naxra
3aBOA/1apy, IOH NYHKTNAapW,CyTHM KainTa nwnatl o3yka Lexsapn)
6)4opBaUNNMK, MappaHaaUNIVK hepManapn, MCCUKXOHa Xy KainKiapu
-HacocC cTaHumsnapu
-Ty3aTuLL yCcTaxoHanapw
-KYPUINLL MaTepraniapuHn nwnad YnkapyBUM KOpXoHanapu
-6oLka ACK KopxoHanapu
-CaHOoaT KOpXOHasiapy Ba 3/IeKTPALLITUPUATaH TPaHCMopT

K/Mwnok Ba CyB  XYXaaUry  OOBEKTNAPUHWHT  3M1eKTP  TabMUHOT
CXeMaNapHWHUT y3ura Xoc Xycycustnapy 6op, yNapHUHT oKiamanapn TapTnecns
y3rapn6 Typcaga, Mabnym 6up KOHYHUATNapra AKAHNALLTUPWUAALW, YNapHUHT
rpacdimknapn Kypunagn. KULWNoK Ba CyB Xy>Kaurn 06be KTnapy KECKUH MaBCyMuii
XapakTepAa y3rapuwm 6unaH xapaktepnaHagn. MacanaH Kamawiy Tymadugarun 27
Ta CyFOPULL HACOC CTaHUMAnapuaa ypHaTuaraH 86 Ta aieKTp Hacoc arperatnapy
AN paBoMuaa yprada 2 oMl gaBomuaa uwnab Typagu. MctebMonvmMnapHUHL

XNCOOWIA toKnamacy aHuKIaHmb,  TabMWHIOBUYM TapmoK Ba TPaHCHOPMOTOP



KaTTa/IMKNapy aHukiaHagn. KOknamanap akTvB, peakTVB Ba Tyna KyBBaTiap
6yiinua aHuknaHagu. HOknamanap rpauknapy TapMoKIap YY4yH xam Ty3uauLn
MYMKWH. Tapmok/iap fioinxanaHunaéTraHnia nioxm 6opuya rKIaHULLIAP TEKNC
6ymmMra xapakat KanuHagu. [padwkgary  yykkunap  (NUK  toKnamanap)
AYKOTUNLLIV 3apyp. JIEKUH OYH ra SpULLINLLIHUHT KYNHYa UN0XKK 6YnMaiau.
Tapmok/1ap Ba TPaHC(HOPMOTOP/IaP MaKCUMaU! FOKMaHMLL PeXXUMIIapK y4yH foivxa
KANMHaW, TapMoKiapAa HKMaHUW  pexxmnapy opataa KWLIKA MaBCyM Y4yH
ONMHaAW, YyHKN MaKCUMan toKnamanap Aekabpb - MapT oinapuaa 6ynaaun. JIeKuH
CyFOPULL  HAcoC CTaHUWACKM WIOHb-U0NIb  Ollapupa  Makcumymga  Oynmwm
Ky3aTu/raH.

Hacoc CTaHUMSACUHWHE LW PEXXUMU TEKUC BYNIMLLM YUYYH CYBHU AWUFYBYM CYB
ombopu 6ynuwn 3apyp, MacanaH (TonumapXoH cyB ombopu). bab3n xonnapaa
CYFOPULL HACcOC CTaHUMANapu TapMOK/Iapy axonu Typap >XOM NyHKTNapu Eku
bowka ACK KopxoHanapuHw napannen pasuwifga 37eKTp TamuHnab TypuL
MYMKMH. MacanaH HacoC CTaHUMA naxTa 3aBoAu OwunaH 6uTTa cucTemagaH
TabMUHNAHCA, YHUHT ANNNWK IOKNaHULWL rpagury TeKucnaHaam.

Hacoc cTaHuma mail - aBryctb ovnapuga uwnab Typca, CEHTAbpAaH MapT-
anpenradya naxTa 3aBoAM MakCuUMan toknama OunaH  uwnangn.  byHpaa
TpaHcopMaTop/iap Ba TapMOK/Iap FOKIAHULLW aH4Ya paBoH Gynaau.

ANeKTp TabMUHOTU TU3MMMK TapMOK/Iapura Ky aru tanabnap Kynunaau.
1.10KOPU NLLOHYTUINK

2.371eKTP 3HEPruscK 1oKopy cudativ 6ynuwmn

3. KTUCOAMIA camapannimnk

4. 3KcnnyaTaumns XaBgpcmanuri Ba Kynam nmru

5. KEMNHYNINK KEHIanTUPULL UMKOHUAT BYNLLIN Kepak.

TEeXHONOrMK yCcKyHanap, vwdm mallmHanap, UCTebMon KWnaguraH KyBBaTW,
baxxapunaguraH >apaéHnap Ba TEXHO/OMMK CMeHada GaxapunaguraH wuLunap
rpaurn 1 — pacmaa kentupunarad. CyB KaHainapu ydyH MeTai MaxCyn0TiapHu
MLWNab YMKAPYBUM KOPXOHaJary TEXHOMOMMK YCKyHanap y4yH x1ucob toknamacuHm

aHUK/aHTr.
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2 — pacM. VLuna6 unkapyLl KOPXOHACUHWHT CYTKaIMK toK/ama rpacguri

ANEKTP YCKYyHaapHUHI 3KCMyaTaumscu kouganapura MyBOMK 3M1eKTp
NCTEbLMONYMNAP ULLOHYMAKK fapaxkacy 6yinda 3 Ta Kateropusra 6ynvmHagu.
1- kaTeropuvsnM wucTebmonuunapga  y3uaumw asToMaT pe3epB MaHbGaa uwira
TywraHumya Oynmwm MymkuH (6uMp Heya CeKyHZA). Ynap WKKM TOMOHNIama
TabMUHOT TU3UMWIa €KN pe3epB 3/MeKTPOCTaHumAra ara 6ynuwmn 3apyp. byHpaai

NCTEBLMONYNNAPHUHT  3N1IEKTP TaMUHOTUAATW Y3UNULLNIAPU WMHCOH XaeTura XaCbB



CONULLN, 3MIEKTP YCKYHanapHW OyTyHNal SpPOKCM3 XOnra Kentupuwiy Ba KatTa
MUKLOPAA 3apap KeNTUPULLM MYMKWH.

2- KaTeropuvsann WUCTebMONuWIapra 37ekTp Tapmofugarn y3uauwiap  Kyn
MUKOOPAa MaxcynoT uwad YMKapul HM TYXTab KOMMLLW, MLLIYM MallMHaNapHW
Typu6 Konuwm 6unaH 60fnnK 6yna gu. Ynappa ysunuwinap 2 coafra pyxcar
eTunagn. AvMpum xonnapga 4 coarraya pyxcart aTunaam

3- KaTeropusnu NcTebMoNumMnapra 1 cyTkaraya yunuwra nyn Kynnnagu.
1-2-kateropusara KupuUtuaMaraH WCTebMoONYMnap 3-Kateropus uctebMonyunap
pyixaTtura Knputunagn. Pe3eps TapMoK €KW 3Heprocuctema 31eKTp TabMUHOTU
WLIOHYAUAIMIVHKA OLLMPAAN. YHAAH TalikaPy TapMOK MLLIOHUNM MWab TyprLu
YUYH pefie XMMOSICM Ba aBTOMaTMKa BocuTanapn co3 6ynuwum 3apyp, ynap: AllB
aBToMar KanTta ynarmdy (AKY); ABP aBtomar pesepBHM ynaw (APY); AUP
aBTOMarT YacTOTaBWIA FOKCU3MAHTMPULL BOCUTa1apy Ba 6oLukanap.

Xap 6up 3neKTp UCTebMOIYUra CUGATI ANEKTP SHepruscn etrué dopum
3apyp. OneKkTp aHepruacu cudaTvHU Kyngaru KaTTanvknap 6unaH aHuKIaHaau:
KyUNaHWULIHWHT Y3rapuil MUKAOPW; YacTOTaHUHT y3rapul MUKLOPW, Y4 (hasanu
TOKHWHT CUMMETPUKINTN, KYUTAHULLIHWHT Y3rapuLl LWakm
Ky4YnaHULWHUHT OpTULLIN EKM KaMalULLN 3MIEKTP SHEPTUACUHUHT CU(ATCU3NNTUHW
Kypcatagn. KyunaHUWHWHE Y3rapuiiy TapMoK toKamacura 8kn pexxMMnapHuHT
y3rapuwumra 60fF1vK 6ynaan. Anoxuaa TapMOK YUYyH reHepaTtop KyudlaHUWWHUHT
y3rapuium XaM cabab 6ynuMwM  MyMKUH. Eputul  namnanapu - yyyH
KYUTAHULLIHWUHT OPTULLM YNAPHUHT XU3MaT MYA4ATVHWM KECKUH KACKapTupaau,
KaMaMluM 3ca EpyFIUK KaTTaIMKIapu nacaduwimra onmb Kenagu. SnekTp
MOTOPAA Xam KyYNaHWULLIHUHT Y3rapuiim YHUHT OpTMKHa TOK ONnLInra KU MarHuT
OKAMWHK Y3rapuiumra Ba OXup OKMOGAT MOTOPHUHT Ku3uwmra cabab 6ynagu.
MOTOPHVHI M30NAUMsACA Te3 3CKMpUG Apokcu3 xonra kenagn. LLIYHWHT yuyH
bapya MCTEbMONUUIAP YNAapPHUHI nacpopTuia KycaTuiaraH HOMUHaN Ky4laHWLL
6unaH Mwnab TPYTULLIKM 3apyp. KyunaHWULIHUHT KYnpoK Macaiuiiv Ky3atunagu.
ByHOa 3nekTp MOTOPHUHI MWra HpUTULL, paspagIvn  famnanapHyi - ékyil

LLIapoMTNapy EMOHMaLaAN. DNEKTP MOTOP FOPUTULL YUYH eTapav MOMEHT Gy ncana



y KMCKa TyTallyB pexxumuia Tywnd Kyinmb ketagu. KyunaHuw ysrapuiin Lwaknm
y3rapraHvuga €Kn HOCUMETPUK pexumaa Xam MOTop Kuanb uwnaign 6y xonga
fiHa MOTOp TMUTPab MLNarkay Ba Xu3mart Myagapy KMckapaau.

JnekTp TapMoK4a CUMMETPUK pexum 6yfnimaca acocuii  KyunaHuLigaH
TalKapy TecKapyu Ba HOM KeTMa KeT/IMK Ky4/aHWLIapuy to3ara Kenaau. Teckapu
KETMa-KeT/IMK TapMoka  1cpotiapHu OLIMPWUO  MOTOPMapHM  WLLI
KYpCaTKNUMapuHI nacaiTvpaan, MOTOp KYMNpok Kusuidan. Hon KeTMma-keTnmk
TOKMapy 4 TapmoKIM TUUMHWUHT “O” cumupa nailgo 6ynnb, epra ynaHu
TapMOFUHV  3YPUKTUPAAW , ep OCTU WHLIOAT/IaPUHM  MeTain  KACM napuiHm
Kopposuscura oMb Kenagu, iHa HOM Ba TeCKapu KeTMa-KeT/IMK TOKapu pene
XUMOSICUHII HOPMa/l Ba CeNeKTUB Wlira TYLUWLL PEXUMUHK By3aan. Eputnw
Tapmokiapuaa KyunaHviw ysrapuwm +2.5% ra, apanawl Tapmoknapaa +5% ra mnyn
Kyinnagn. AXOnm uctebMonumnapu 6ynraH KALWNOK XY)XXaiuK TapMmoknapua
+7.5% raya pyxcart aTunagu.

KyynaHuw y3rapuwinapy KeCKUH 6ynraHaa KyYaaHWULWHUHE OFULLM Ky3aTuiau.
ByHaa Y3rapui uyactatacu 1% pfaH Kynpok WHTepBan 6uniaH 6axonaHagw.
KyunaHuww ofvLLNapuHUHE YacTatacu @=M/T 6ynagu.

6y epaa; T-xucobwuii BaKT

M-X1MCO6UIA BaKT NMunga KyUaHULHWHT Y3rapyiiiapy CoHu

AHa Ky4naHULLIHWHT y3rapuLunapn opacuia Bakrra AT ra abTuoop bepunagw.

KYYTaHULIHWHT cakpall uHTepBann &J =U,_ -U, .

Ky4naHULWHWHT TebpaHuULLiapy TabMUHIOBYM TPaHCHOPMOTOP KyBBaTuUra AKUH
KyBBAT/M 3M1EKTP MOTOPNAapHM Mwra TYLWIMILIMAA XaM to3ara KenLm MyMKUH.
ByHaa vwnab TypraH 3nekTp UCTEbMOSTUYMMApAari KyyiaHuwl nacasgu Ba vuira
TyWwmpunaétraH MOTOPHMHI Ba MWMNab TypraH MOTOPHM Xam uwira HpUTULL
LLIAPOUTI EMOHNaLLYBUIa 0Nn6 Kenaan. KULLIIOK 3M1eKTp TapMoklapna Ba axonu
AWwall NyHKTNapuga 6up ¢asany uctebMonuunap Kynyuamk 6ynraHnMrugad
(hazanapga Typnum toKnamanap 6ynnb, HOCUMMETPUK PEXMM to3ara Kenaau. Yu
(hasaiM  McTebMONuMMapy  OynraH — TapmoKfiapJa — XuUMos  BOcUTanapu

HoCUMMeETPUANNK 20% [daH uwnanau.



HoccrmeTtus KoathmumeHT  AaBnaT CTaHAapTyv 6yinya K/LLIOK TapMOK/Iapu
yuyH K, < 20% kunmb Genrvnadrad. JlekuH Oy derapanaHuwl, 6up dasanm
MCTEBMONUMNAPHUHT  PEXUMMNAPUHN  Ha3opaT KAIUW KAUVHAUTAAEH KYMuHYa
caknaHMangm.

OneKTp TapMoK  WKTUCOAWIA camapany 6ynuniin YYyH YHWHE 3/ieMeHTnapu
(YTKa3rMy cuMnap, TasHunap U30MATOpap,TPaHC(OPMOTOp Ba aBTOMaTMKa
BOCTa/lapy) TYFPW TaHMaHraH Gynmwm Ba oNTUMan pexxumnapia uiinab Typumn
TabMUHAHULWW 3apyp. LLYHWUHT y4yH 371eKTp CUCTeMasiapHM nomuxanawga ovp
Heya BapuaHTIap COMMLITUPUAMG 3HT camapanucy TaHnab onuvHaau. Opataa
acocuin Meb3oH cugpatnga “Kentupunran xapaxarnap” onnHagn.  MuHuman
XapakaTt/ii BapuaHTIapHN TEXHUK UMKOHOUATNAPW CONULLITUPUANG 3HT OMTUMA

BapWaHT TaHNaHaaW. SKCnayaTaumscy eHrun, Kynaii Ba XaBdcus 6ynum 3apyp.

1.3. TymaH aneKTp TapmMoK/iapuia aHeprocucrtema

PeXXMMIaPUHN 60LLKAPWLL,

TymaH 31eKTp TapMoKIapy wuiwnab TypraHuaa YHWU Y3nyKcu3 6oLikapno
Typunagn. TymaH 3nekTp TapMoK1apy Xxyayau KaHua KaTtTa Oynca, Ba YHUHT
pPeXMNapu XunmMa xun 6ynca, yHu 60LKapuLL Mmacanasiapy WyHYaImK Mypakkao
6ynagn. LLIYHUHr yyyH 6yHAail mMacananap Mab/ym 6up npuHUMnAap acocuga
bowkapunagn. flekomnosnumsa npuHUnu. byHaai npuHumnga macana 6ynaknapra
aKpaTunmo, xap 6up macananap anoxuga ednnagu, Hatwkaga ymMymun macana
eunmn onnHagn. byHaa macana Xxyayn 6yinya Ba Macana Typnapu 6yinnua
eUANINLIN  MYMKWMH. MyamMmo Macana Typura Kkapab Oy/nuHraHufa anekTp
TapMoK/1ap pexknm KypcaTkuunapy anoxyga —anoxya 60LLKAPU LUK MYMKUH.
MacanaH 4aCTOTaHUHI HOPMa PEXXUMUHN TabMUHMAL f .

AKTUB KyBBaT KaTTa/IAUIMHN 6oLKapuLL P.

TapMOK Ky4aHULLIWHK ONTUMa pexxuMnapmn U,

PeakTuB KyBBaT Q HU GOLLKApMLL



A 4 A

P.f u,Q ABapusra

KapLuu cucrtema
3-pacm .IHEProcUCTEMAHMHT PEXXMIAPVHI GOLLKAPULL CTPYKTYpacy (Tunnap

JHeprocuctema

6yinya)

A 4

Yp acC

A 4

A 4

daproHa YKany6wit | Wumonwii Fapd Mapkaswii
BOAWiiCH XynyA, XAYA XyAyA
daproma Kawkaaapé || KKP CamapkaHz
BU.
.. XKunszax
HamaHraH CypxaHpapé | | Xopasm
AHONXOH EvXODO ] Cwuppapé
yxop Hasowit
“/ l \ / l \ TOLIKEeHT
TymaH —
ITK
TOLLKEHT
LLIax.

AR

4-pacMm. Pecny6nnka aHeprocmcTemMacua pexkumiapHi 60LWKapunLL

TepPUTOPUSBUIA CTPYKTYpacK.




Xypyania OO0LLKAPULL npuHuMniapuaa, macasiaH Pecny6nmka
3HEprocucTeMacu BUIOAT €KW paiioH 3/1eKTP TapmoKiapura axpatuamneé, ynapaa
PEXWUM KypcaTKuunap HasopaT KMAvHagW. byHpa swunoat, pavioH ITK paru
ANCMETYEPIMK NYHKTNapK Oy BasundaHu 6axxapaau.

PacmaaH KypuHUO TypmbaMKKN cucTemMaga Ba 60LIKAPULL TU3NMIapuaaru
Mab/yMOTNap ainaHn6 Typaau Ba 3HEProcucTeMaza pexumniap 6oLKapro
Typunagu. Xyayauii 60LLKapULL TU3MMUaA SHerocucTeMa XyAyanapra BUIOAT Ba
TymaH STKnapura 6ynaknaHué pexxumnap 6olukapunagu. (4-pacwm)

Pecny6nmka Mapkaswii 6owwkapuil nyHKTM Tow MP3Cpaa Ba >kaHybuid
noacTaHUMa ypHatunraH 6ynmé, mapkasnawtupunrad. Mapkasuii Bl BunosT
ATK aucneypnuk NyHKTNapu , ynap aca panoH OTK gucnetyennk MyHKTIapw
ObunaH 6OFNaHMG, AroHa 3HeprocucTemMa pPeXxuMMm Kypcatkuunapn 6okapné
Typunagn. dHerocucTemMaga Ky4ynaHull, 4yactoTa , oknamanap, Kyeeatnap (akTus,
peakTB) OOLWIKAPUO Typunagu, aBapusiBUA  pexumnap HasopaT  KAano
oowKapUANG Typunagu, OOLLIKA WYKW XYAY ANapPHUHT HOPMan WL pexunmMnapu

TabMUHMAHaAW. Xap 6Up 3HeprocucTemaza KyBBaT/lap OKMMM HasopaT KM nnb

Typunagu.

? ? ?
ﬁ—/v\ > >
3 3 3 3 3 3
. — v
4 4 4 4 4 4 4

5-pacm Vepapxunk 60LKAPULL CTPYKTYpacu .

SHeprocucTeMa pPeXMMIapuHY  GOLIKAPULLHWHT - NepapxXnK  CTPYKTYypacu gaH
doiganaHMm  MyMKuMH. ByHaa 6OLWKAPULE  TU3MMKU  BUp Heya  Japaxanu
OOLIKAPULL , aBTOMAaTMALITMPWULL BOCUTaNapu épJamMuaa amanra owmpunagu.

ByHaain wnepapxuk (TabakanaHraH) OOwWkapuwl TU3MMKU épaamuga Xyayaui



CTPYKTypa 3/IMeHTNapu bowikapunagun. Xap 6up Xygys verapcmga Kypcatkuynap
HasopaT KwWivHagM Ba  6owkapunagn.  5-pacmpa  Mepapxuk - G0LLKApULL
CTPYKTypacu KypcatuiraH. by epfa xap 6up fapaxagarn O0OLIKAPYB TU3MMU
KEMVMHI 6GOLLKAPULL TUSMMNAPUHM KOopAuHaUMS KANUG Typafn.  OHr Kyiiun
[apaafary aBTomar BocuTanap 6eBocuTa 3M1EKTP YCKMHanapaa ypHatunagu Ba
yNnapHW KaTTaIMKNapyHn 6oLkapagn, Hasopart Kanagu .

YnapHu ontuman pexumnapga vwnad typuwn kerdnHru (1) 60ckyd
aBTOMaT TU3MMMApW BOcMTacuUaa MyBOMKIAWITAPUG  Typunaau  Hasopart
KWIMHagn. MacanaH IV 6ock/Y aBTOMaTWMK 3/IMEHTNIApPU 3NEKTP Kypuimanap
TpaHctopmaTop MyHKTNapuaa ypHatunrad 6ynca 111 6ocka4 aBToMaTnapy paioH
3TK aucneuepnnk nyHKTUra ypHatunrad |l-6ocka4 aBToMariap BwuiosT ITK
AMCNeYpInK NyHKTUra Ba | 6ockY aBToMaT/1Iapy Mapkasuii 60LLKAPULL MYHKTMAA
ypHaTunrad 6ynagn. byHgani 60ckMuma-60Cck/Y aBTOMAT/aITUPULL BOCUTaNapu
y3apo MyBOMKMalraH xofiga  WMWOHYAM  uwnab  Typagum Ba  OYyTyH
3HEProcmMcTeMaHn TYMK kaMpab onagu. Arap SHErocMcTeMaHWHI 6Upop KMCMuaa
aBapusiBUA  peXXMMm  to3ara Kesca, LWy Xyayf axpatunagu, 60Wwka éHMa — €H
KOWMnawraH Xyayanapaa pexuwmniapaa BakTMHYanunK ysrapuwinap 6ynagun, nekuH
PEXWUM KYpcaTKUuiapy TEXHUK pyxcaT aTWAraH KAUMaTnapy nymnpa caknaHagu.
BoLKa napxmk 6ockMyarm aBToMaT TM3MMIap ULLOHYN Uwnab Typaau .

2. YacToTa Ba Kyu/aHWULLHM 60LLKApKLL.

JneKTp TapmoKaa TOK YacToTacu 3/1eKTPOCTaHUMALArM reHepaTop aniaHuL
yacToTacura 6ofnK 6ynaan.INekTp Tapmokaa HKiama y3rapuiiapy TyporuHaHu
OK/TAHWLLM Ba YHUHT TOK YacTOTaCUHW y3rapuiumra onmbé Kenagu.

AneKTp TapmoKlapia HOMWHAN TOK 4acTOTacV KabTuid Ha3opaT KWIMHaAW.
Arap yactota pocTnarnynapu Hoco3 6ynca, TypborHepaTtopHu akcniaratuusia
(hoganaHul MaH KAMHaAW. JHepProcUcTeMaHWHI 4vactota 6yihnya pexummu
TPYOUHAHWHT HOK/laMa CTaTUK XapaKTepucTukacy bunaH Yactorta 6yinya pocTnaLl

XapaKTEPUCTUKANAPUHUHT KECULLIMLLL HyKTacUra ypHaTunaan (p,, f,)

TapMmoKKa KyLLMMya toKnamanap ynaHca P, ga P raya toknama opTca 4actoTa

f,raya kamasigu . (m,) femax KyBBaT y3rapuLmaa 4acToTa y3rapuLum:



Af = f, - f, =-SAP 6ynaam

Af,AP-Y4acTOTa Ba KyBBaT Y3rapuLLiapm.

S-pOCTNArMYHUHT CTaTMU3M KOSPAUCEHTUN , TaXxMUHaH 4% ra TeHr 6ynaau.

Arap factnabku wwapTtaap 6owkaya 6ynca macanaH 1-ymsuk Gyirinua ysrapca ms
HyKTaza cucteMa bapkapopnatuaiu.

[emak yacToTa JoUMWUA 6YNMG KonraHuaa aktue KyBBaT 6unmMHca maH6a 6unaH

NCTHEMONYN KyBBaT/Napu TeHINUrn 6unaH ngoganaHagn: P = P, Af 010

Arap pocTnall WHTepBanu Y3rapca, TaKTMB KyBBaT KalTa TakCMM/aHagu Ba
YacTOTaHU AOVMWIA caknab Konuwira apunnagn. SHErocucTeMa PeXxMmIapuHu
OOLIKAPULL TM3MMK OYHW TabMWHIANAM OOLUKAPULL acacaH aBTOMaT pasuLlja
baxkapunaam, NeknH 3apypar 6ynca Ky/nja xaM amanra oLmpuLL MyMKuH 6ynaau.
Perynatopra ypHaTuaraH Py, Ba XakKKUA KyBBaT P paTabCp aTMG Typaau. Py, =Py
6ynca perynarop TvH4Y Typagn. by MyBo3aHat Gy3usica pocT/ioBYM MLUra TyLIaaum.
TapMokaa Ky4ynaHuW Ba peakTVB KyBBaTHW 6owkapul. YacTtoTagaH
(hapk1  paBuLLAa 3MEeKTP TapMmokaapuzarn  KyynaHuw Typau Hykranapga
Typivya 6ynagn Ba y3aTunaétraH toknama (KyBBaT) MuKOOpura Ba TapMOK
kapLumaurura 6oFnk 6ynagn (Z =R+jx). dnekTp Tapmokiap yuyH R X. InekTp
3HEPIMSACMHM y30K Macodasiapra ysaTuaraHuga Tapmokaa ucpod 6ynagn Ba
Ky4/aHuLL Kamaiinb 6opaan. Tapmok 6apkapop OYnunLIv yUYyH KyUnaHW lw Mmabaym
Oup yverapagaH KamaiMacnmri 3apyp 3/1eKTp TabMUHOTYM KOPXOHaap TOMOHUAAH
HasopaT KAM6 Typunagn. KyunaHULHWHT  y3rapuLly acocaH 3/1eKTP 3Heprus
KypcaTknum 6ynné, YHWHI UCTEBLMONYUMMAPHUHT MW KypcaTKu4ynapra tabecupu
anoxuaa ypraHunaay, KyunaHuLHY aBTOMaT pocTtnall. KyunaHWULHU POCT/I0BYM
6upnaMun  Kypunma Oy reHepaTopHU KysfFaTuill TU3MMWUHK aBTOMAT OOLLKAPWLL
TUSUMUAMP. ByHAa KyUNaHWULIHVUHE Y3rapuiinapy KysfaTvw TusumMmnra Gepuira
Ky3FaTuL TOKM GUNaH KOMMeHcauus KumHaau.
TapMoK toKnamacu opTMG Kyu/laHuw Kamasau Ba derapa mukpopuga APB
Mwira Tywm6 KyynaHuWwHN 6apkapopnawiTMpnan. Y30k Macodanm afiekTp esatumil

TApPMOFM HUHI PeaKkTUB KyBBATW KyY/NIAaHULIHWHI nacaivimra acocuii oMmun 6ynap



9KaH. CuUCTEMaHWHT 6apKaPOP/IUTA YYYH YHUHT MUCTEebMOS pPeakTB KyBBaTura
TEHr peakTVB KyBBaT reHepauusnaHuwm 3apyp. AKC X043 KOMMEHLMSAI0BYN
KypwiManap ypHatuiaam

Qr = Quare-

ATap Q- <Quure, OYNCA, Qr +Qi = Quare

€KN Q- = Quarr ~Qu OYNAAN

LLlyHaain wapTnapia TapMokga KydnaHuw MUKLopU Tanab gapaxacuija ywnab
Typunagw.

AneKTpoCcTaHUMANapaa  reHepaTopHUHE  Ky4/laHULLIK NKKUIaMuu
KyynaHWLHM pOCT/aWwl BOcuTanapu épgammaa HasopaT KAAvG  Typuiagw.
CeHepaTop Ky4naHMLLW Ky3faTULL TOKHW Y3rapTupuLl 6unaH pocTnab Typunaaw.
ByHaa Y3rapui opanufu 25%rava 6ynagn. BYHUHT Y4YyH Ky3FaTul Ll TOKHWHT
yerapasioBuMcu aBToMar pasuwga uwnad Ttypagu. AKTY cuctema Kysratuul

TOKHW | Ba |

A min S max

opanufuga ywnab Typysum Bocuta 6ynn6, peakTs Kyssat/iap

reHepauusi KyBBaT/apMHM TakCUMIOBYM cucTeMa 6unaH Oupranvkpa uwnabd
Typaau Ba KyulaHULIHW 6apkapop YWwnab TypyBuM KOMMIEKC Oynaaw.
TaKCUMJIOBUY MarncTpass TapMoKIapaa TabMI HNOBYM NOACTaHLMA LUMHANApUaaru
Kyu/laHUL Maxannnii Bocutanap épgaMuaa poctnad Typunagu. ynap KydnaHul
ocTuaa TpaHcopmaTopnapHy TpaHcgopmaums Ko3MUCEHTUHM  Y3rapTupuro
(PMH) TpaHCHOpPMATOPHUHT tOKMaMacu y3rapuwmra MOC 3apyp Kyu/iaHuul
MUKLOPVIHN TabMUH/IA0 Typaau:
Quinma~Kliown =Uypy

Arap loKnamMa TOKM Y3rapca, TapmoKa YpHaTwiraH KydynaHuwl apkiu
6ynagn. byHga aBTOMaT paBuLLfa WKKWMAMYM YySiFaM  COHUHWT Y3raptmpuo,
TpaHcdopmaumsa KoapduueHTn Ky, y3raptupunagy Ba KyynaHUWHW YpHATUAraH
MUKOOPU TabMUHNAHagn, 6y epga  K-tapmoK Kapwwaurura nponopLuoHan
6ynraH govmuin KoaduumeHT. Maxannmii poctnaw Tmanmmaa KKK napy xam

KyNnaHWnagm. Ynap TakcvM/IoBYM TapMoKaarm noAcTaHumsnapia ypHatunaan sa



OMp Heva cekuman KAnnoé uwinadrad 6ynaan. KoHgeHcatop 6atapes cekuusinapu
aBTOMAT &KM Kynaa 60LLKAPUANLLIM MYMKWH.
JHeprocucTemMaga  XuUMa-xui — aBapusiBU  pexxumnap  to3ara  Kenumwu
MYMKVH. X13MaTun XOAUMIap aBapusiBUA PEXUMMAPHM MyCTak/l pasuvLlfa Y3
BaKT\Aa O/ AVHN ONa onmanan. LLUYHUHT yyyH 6apya 6y1mMwm MyMKUH aBapussiii
pexXumiapaH aBTOMaT XWMOA BOCMTanapu YypHatuiagu. OHerocuctemaja
aBapyusAra KapLUM aBToMaT pasuLLa ULLISIOBYN ATOHA KOMI/IEKC MaBXy[,
ABapusnap NnoKan Ba NaBnUHaBUIn XapakTepin 6YINLWLIN MYyMKUH .
Jlokan aBapusa TapMOKHVWHr 6upop Yy4yacTkacuga Oynagnm Ba Yuwla Yy4yacTka
cUcTeMagaH axpaTunuwy 6unaH Tyrangu. Victebmonumnapra peseps MHUsAAaH
aHeprus 6epunadm ékn aBapus KVCKA Myadatra Gynca aBTomar pasunLLja TapMoK
KainTa ynaHagn. (ABP éknAlB).
UYacTOTaHWMHI KECKUH nacaniuwin 31eKTP MOTOPMAPHUHE aiflaHULWIap COHWUHM
KeCKMH nacadvwmra onué kenagm . byHaa TexHOMOMMK  MalvHa Ba
MeXaHu3aNapHWUHI W YHYMAOPAUTX  Nacasgw. AnekTpocTaHumsnapaa
NCBHTEMONYMMAP >KYMMafaH 3/eKTP MaTOPMapPHUHT HOpPMan ML PeXuMIapu
Oysmnaan. Arap 4actota 10% rava kKamanmmb KeTca, ynap OyTyHnain Tyxtab
KONMLWW MYMKWH. HaTvXaga anekTp CTaHuua xaéTt daonnatn 6y3mnmb, TyxTtab
KO/IMLLM MYMKMH OyHZal MaH3apa 60oLLKka fapra xam Tapka/inwm MyMKK1H.,

AKTMB KyBBaT OasiaHCW 4acToTa OwnaH, peakTMB KyBBaT 6asaHcK 3ca
KyunaHuL 6unaH upranukaa 6ynaau.

P.=P

. ba= 06ynraHmpga, Q, =Q Au=0pa, KyBBaTnap 6anaHcu 6ynaam.

OHeprocucTeMafa akTMB KyBBaT 0GafaHCW YacTOoTa AoumuiA  6ynmb
KO/IraHWza JHeproucTeMaja kaHua uctebMonuunap 6ynca, YNapHWHI KyBBaTura
TEHT KyBBaT,reHepaLms KWIMHULLN Kepak AeraHuaump.
byHaa Af =0 6ynraHmga KysBBaTnap GanaHcu  Kyimparnya  €smnagu:
5P =3P, +3P, +SAP=3P

notp

By epaa ZP.-3NneKTpocTaHUmsarn reHepatTopnap KyssaTu.

SP, - toKnamasap a/KyBBaTtu



SP,, - XyCycuii nctesmonumnap (M4ku) KyBBaTiapu
AP - ncpocnap nnFnHancn(3Y Tea TpaHchopmaTopapiari)

>P__-UCTEbMON KWINHAETraH KyBBaT/ap.

notp

SneKTp TapmoK/1apaa 3NeKTP IHeprus cpoapn MUKLOPN 3neKTp y3aTuLL

TapMOK1APN  y3yHAUrA Ba TpaHCqopmaropnap CoHura 6GoFMK Oynaan  ga
toKNaManap KyBBaTnapuHUHT 15% rava 6ynmwm MyMKUH.
Xycycuin nctebMonumnnap Kyseartiapy 3/e KTpocTaHUMa KyBBaTuHM 5% atpoumia
6ynagn. byHaa anekTpocTaHumsinapga 6ab3mpa 10%rada OynMwmn  MyMKUH.
Y3rapyBuaH TOK yactoTacu 6yTyH cucTema 6yiinua 6up xun 6yauwwm 3apyp. Foct
6yinya yactota ofuin + 0,1y, gaH opTmMaciuru 3apyp. JIeKUH aipvum paioHnap
YUYH, 3M1eKTPOCTaHUMSNAp YUYYH reHepauus KyBBaTMapvHW Y3raptupuné, yHu
OoWKapUW  MYMKMH. WcTebMonuunap KyBBaTW  y3rapnb  TypraHaurugad
cucTemMagarn 4actota MWKLOPU Aoum Y3rapub Typagu. KyunaHuw Ba 4yacToTa
MUKLOPMApPUHUT TeHepauus KyBBaTnapura 60 i1k pasuLLta y3rapuwy rokopuaa
KYPW1O YMKANTaH 341 .

SHeprocmcTemMagarm Kyu4naHUWHW Ba 4acTtoTa MUKOLOPUHW  y3rapuiunapu
TypAu  BOCMTanap Ba  Taabupnap Kynnab  myBo3aHatniab — Typwnagu.
AHeprocucTemMaga KyBBat/iap TaHKUCIUTUHW  TYNAMpMO Typuwl ydyH KyBBat/iap
pesepBn (3axmpacu) Gynagn. Ynap toknama, PEMOHT, aBapusiBUM Ba XYXKa/lMK
pe3epBnapuaaH néopar 6ynaau.

FOknama pesepsu (3-5)% 6ynnb, 3HerocucTema OanaHcura KupmaraH Eku
X1Co6ra ONMHMaraH KyBBaT Y3rapuliiapyvHu Konjawl yyyH cakiaHagn pemot
pesepsn AC napaa 3Hero6/0KNapHN KanuTal Ba XXOPWUA PEMOHTUHM CUCTeMaja
3Hepro 6anaHcHW GysmacaaH YTKasv yuyH Xu3mar Kunaau. ABapusiBiil peseps
aBapuUsABUIA pexxumnapia UWaaH YMKKaH VHPEPUMSCK KKyBBAT/apMHM Konsalu
ynapHu 6apkapop 1Lwnab TypULLMHU TabMUHMALW YYYH XU3MaT Kunagu . XyXaiuk
pesepBM MWNa6 uyMkapuwigary ysrapuwiap xucobura Kupub kenaétraH AHru
MCTEBMONYMNAP Ky BBAT/IAPMHM KOMALL YUYH XU3MaT KANaau.

PeakTuB KyBBaT banaHcu Kyiungarya noganaHaim.



2Qr =2Q, +2Qy +2AQ —2Q, ~2Qy =2Q,;

ANeKTp Ba MarHNT MaLOHNAPHUHT TeOPHULWINK (Y3rapulumn) peakTus KyBBaT
Tanab KMNagy peakTUB KyBBAT MCTEBMONYWMII apra TpaHcopmaTopiap, acCHXPOH
MaTopnap, WMHAYKUMOH Kypunmanap (nynat apuTuw uexnapuga nednap) OYT
cumnapy  Ba 6owkanap 6ynagu. OnekTp TapmokiapAa peakTMB  KyBBaT
ncpodnapu 50% raya OynMWKM MYMKUH. (ZAQ =0,5Q,)Ynap acocaH
TpaHcapmaTopnapaa Ba KucmaH YT napuga 6ynaan. MCTebMONYMNapHUHT
PeaKTUB tOK/lama KyBBaT/iapy WCTEMONYM Typura KOHCTpyKumsacura O60fInK
6ynagw.

CuFuMnn KOHCTpyKumanapaa Q. peaktus aHeprus oynagn. Q. (kabennapaa
KYNpoK  3MeKTp  y3aTuwl  TapMoKiapuga  KaMpok) Au = (PR +QX)/U [100%
NOLAHNHT 3M1EKTP Y3aTuULL TapMOK/1apy Napaa MKKHYM KACMK KaTTa 6ynraHnaH
(anekTp y3aTuw Tapmokiapnga X >>R) 9/1eKTp y3aTuil Tapmokiapuaa Ky4daaHumil
MUKLOPV PeakTuB KyBBaTHW y3rapTupuLL 6unaH poctnaHn6é typunagn. Cuctemasa
PeaKTUB KyBBaT MWKLOPUHW Y3rapTUpULL Y4 YH KOMMNEHCaLMsAIoBUM KOHAEHCATOp
Kypvamanapu KynnaHunagu.

3aMoOHaBWIA  3HeprocuctemMa  t031ab  MWHrNaé  y3opo  GofnaHraH
aNIMeHTNapaaH wnbopatr. Ynap 6up O6upura Tabcup 3Tagu Ba Mab/lym oOup
pexvmMnapga uwnab Typaau. AroHa 3HerocuctemMaga 3feKTp Mctebmonymnapra
cudaTnn 3NEKTP SHErmACUHU eTKasnb Gepull y4YyH afeKTpocTaHuusnap ounaH
Oupranvkga snekTp y3atvui cucTema 3/IMEHTNIAPUHUHT ULLIOHYAW MUWiad TypuLLIn
3apyp. YNapHUHI XyCycUATNapyW WL KaTTa/MKnapyu Ba pexxumnapu oup-ovpwu
6vnaH MyTaHoCM6 paBuwda nwnad Typuwn xucobra onMHULLIN Kepak. by epaa
penn XMMOSICM Ba aBTOMAaTMKa BOCUTa/lapu XaM 4eTda KonMaciuru 3apyp.
JHereTukKa TManUmIapuaarn TypiM MyaMMOSapHM euna ynapHu SxXauT Xosnga
eunl Mypakkab O6ynraHnurugaH nokan Macananapra OynMHWUAM Ba anoxuaa-
anoxpyaa ednnagn. MacanaH paiioH 3M1eKTp TapMoK/1apn €k 6upop MapKasuii

noAcTaHUMsA MMKECHAA.



2-B06. AneKTp aHeprusafaH oinfasaHnLL camapacuHm OLLIMPULL,
2.1. DneKTp OKNaHULL XMcobm Ba TpaHcgopmMmaTop KyBBaTUHWM acoc/iaLl.

TpaHcthopmaTop NOACTaHUMACK KyBBATUHW 3M1eKTp tOKIamach XMco6uHM
Tanab KoapuumeHT ycynn bunaH ytkazamms. Tanab KosMUUMEHTU YCYNIMHU
3NIEKTP TabMWHMAW  TYTYHUHWHT  MakCMMan HOKMaHULWMHK - aHuK/1aw  y4yH
Kynnaiamnap (uex, niwnad umnkapuLLl kopnycnapu, KOpXoHa).

K: - Tanab KoahgmumeHT MablyMm Typyxra Xoc OynraH  anekTp
NCTEBMOMTUYNNAPHUHT XNCOBUIA MakcMan akTvs KyBBaTWUHW, YNapHUHT HOMWUHa
KyBBaT/TAPUHUHT WMFUHANCUATA BynraH HUCGaTK 6unaH n3oxnaHagu:

Kr = Prac! Y Puoy (2.1)

ANeKTP UCTEBMONYMNAPHUHT HOMUHA/T KyBBATW [eraHaa YHUHT 3aB0of, nacrnoptuja
€KM XaaBanuaa KypcaTunaraH KyBBati MHobatra onnMHagn. Y30k Myatat ULLIOBYK
3NEKTP UCTEBLMOMYM YUYyH HOMWHa akTuB KyBBaTW P.,=Py, (Py- YpHatunrau
aKTMB KyBBaT). Takpop KWACKA MYAJATAM PexXumia WLWNanamraH  anexkTp
MCTEBMONUMMAPM YYyH ofJaTAa YMapHUHI MacnopTaary KyBBaTW Ba HMCOWI
MUKOOpAa ynaHuw aasomuinnurn (YA) kypcatvnagu. LyHuHr yuyH YO=1 ra
KEeNTUpWAraH HOMUHAN KyBBaT Kyiuaarn opmyna 6unaH aH1KnaHagm:

Paow = Pracn VYA (2.2)
MaiiBaHAanawl TpaHchopmMaTopiapu yUyH:
PHOM = Snacn.\/yﬂlnacn.cos¢nacn. (23)

AneKTp neunap TpaHchopMaTopiapu yuyH

Phiom = Snacn “®?nacn (2.4)

By epaa Pracn — MOTOPHUHT nacnopT KyBBaTu, KBT;
Shacn — MNEYHWHI TpaHC(opPMaTOPUHK EKU NarBaHANall TpaHChopMaTopUHM

nacnopt KyBBaTu, KB-A; CoS®.cn — KYBBAT KOIPDULUMEHTUHM NACNOPT KaTTa NI,



Cypyx 6yinun4ya 3n1eKTp MUCTEbMOMNYUIAPHUHT HOMWHaN aKTUB KyBBaTW asoxuia
nwnaiaurad UCTebMONUUNAPHUHT HOMUHAN KyBBAT/APUHWUHT WUFUHAMCK [1e6
aHuKnaHagu:
n

Promrp :% Prom.,! (2.5)
6y epaa Pyoni — 9NEKTP UCTEBMONYMHUHT HOMUHAN aKTUB KyBBaTW, KBT;
N — rypyxaarv af1eKTp UCTEbMONYNUHUHT YMYMUIA COHMW.
Takpop KuCka MyA4ATAN pexunMpa uwnaugurad 3nekTp UCTebMONYUIAPUHUHT

peakTVB KyBBaTV Xam Y[l = 1 xonga Kypcatunagu.

qHOM = qI'IaCT V CI'IaCT (26)

ANeKTP NCTELMONUMNAP TYPYXU YUYH

n
Quomrp ZE AHom (2.7)

Oy epAa Quom — N1EKTP UCTEBMOTYMHUHT HOMUHAST PeakTVB KyBBaTK, Keap.
TapmokgaH nctebmos 6ynaétraH KyBBaT MOTOPHUHI HOMUHaN KyBBaTW B a yHAarun
KyBBaT cap(iapuHUHI MUFMHAMCUTa TEHT Bynaau.
doiigany mi Ko3hhULMEHTN MUKLOPUHN XMUCo6ra oraH X0/14a, YHU Kyniungarmya
ngoganatl MyMKnUH:

P.o =P, tAP=P_. Iy (2.8)
By epga P,., - uctesmos 6ynaétraH KyBBaT, KBT.
AP - MOTOpJAry KyBBaT/IapPHUHT capdu, KBT.
17 -MOTOPHUHT (hoanm 1Ll KoO3PMULMEHTN.

Kaplumnuk anekTp neynap, kKA3gupuL acbobnapu, YyFnaHMa anekTp namnanap

YUYH UCTEBMOS KyBBATV HOMUHANTa TEHT AUP:

Pl/ICT. = PHOM
KaTTa KyBBatra ara 6ynmaraH 3 TajjaH opTuK 6YmMaraH anekTp uctebmonymnap
yUyH Tanab koagguumeHTn K;=1. Xncobuin TOKHW, yNapHUHT HOMUHA

TOKNapPHUHI UM HAUCUTA TEHT Bynaau.



3
Pmax =3P (2.9)
1 Hom

I =1 +1 . +] (2.10)

max Hom1l HOM 2 Hom3

BUp Xxun pexxumnn 3 TagaH opTuk OYraH aNekTp nctebmonumaap yuyH Xvucobuii
aKTVB KyBBATHN Talab KO3MMULIMEHTN éppaMmnaa aHUKIaHaaW:
m

Pmaxrp +Kc % Prom (2.11).
Typn v pexxnmMunra ara 6ynraH Ba MarucTpaira éKu TakCUmIoBYM NyKHTra
ynaHraH 6apya aneKTp UCTEbMONUMIAPHU MaKCMMan KyBBaTUHWN TYFPU aHMK/ALL
YUYH 6P X1 YW pexxuMm Byimnya rypyxnapra axxparuil Ba Xxap 6mp rypyx yuyH
anoxuia Makcvman KyBBaTUHM aHUKNaLL Kepak.
Bapua rypyxgarv anektp UcTebMoN4nIapH1 yMyMUin akTue KyBBaTnHu, anoxnaa
FYPYXNapHUHT XMCOBUI akTWB KyBBATMAPHUHT NMFUHANCK CUthaTWA aHMKIA Ly
MYMKMH.

Mn Mn

Prmax :% Prmax rp +% KT Phomrp (2.12)

By epaa n — 6Up Xnn Ul PEXUMAN 3NEKTPUCTEBMONYNTAPHUHT TYPYX COHW.

NWFVHAWAN XUCOBMaHTaH peakTuB KyBBaT

n n
Qmaz ZE Qmazra ZE KT Quomrp. (2.13)

S"pTaLla ynaHraH t9¢cps HN t9dcps = Qmax/Pmax TEHINAMacKAaH aHUKNaNMmM3. tgdcps
OpKa/In ypTaya KyBBaT KOIPMULMEHTUN COSPcps MUKLOPU aHUKNAHAAN.

MarucTpan TOKMHUHT XMCOBUiA MUKEOPY Kyiingary hopmyna bunaH aH1knaHagu:

2 2
™ _VPmax *Qmax _ Smax _ Pmax (2.14)
« :
VY hom \/3U HOM \/3U Hom COS@yp,

by epaa Uuow — HOMMHaT KyunaHuw KB; Spax — Tyna KyBsat, KB-.A; COSQcp s —

MaKCUMYyM X1Co6/1all AaBpun YUyH ypTada xMcobuii KyBBaT KO3(WMULNEHTH.
YTKasuaraH Xucobnap TaxMam  TPaHCHOPMATOPNAPHUHT  HOKIAHMLL

aapaacu nactairn TyFpucuga ganonat 6epaan. TpaHchopmaTtop KyBBaTWAaH



camapann oinganaHuLL Ba 3N1EKTP 3HEPrus caphnHN KaMakTUPKLL YYYH TErULLIN

TALWKWUINIA — TEXHUKaBUIA YopanapHU ULLIab YMKMLL Kepak.

1->KagBann.
TpaHcthopmaTtop noAcTaHumnsNapu KyBBaT1HM Ba YIapHUHT FOKNaHWULL

AapaXkaCUHW aHMKaLl MabayMoTapy

VcTebmonumnap

rypyxu Ba Pyou KBT | K; P, KBT | COSO S. Q
noAcTaHUns KBA KBap
HOMepW

| rypyx —Hacoc CT 500 1,0 500 0,85 588 309
I rypyx —AX.A.M 450 0,35 157 0,9 174 75
I rypyx —AX.A. 380 0,4 152 0,91 167 69
IV rypyx —INax.3aB 350 0,55 1925 0,88 2187,5 | 1038
V rypyx —Hopsa 250 0,25 63 0,82 76,83 44
VI rypyx —MeBa.o 100 0,8 80 0,9 88,9 39

Typnu rypyxgarn 31eKTp WUCTebMonuunap ynaHraH maructpanga ékm 0,4 kB
MOACTaHUMA LUMHAIapUAa XMUCOOMA HOKNaHWULIHW aHuKnawaa, anoxuga rypyx
3NIEKTP UCTEBMONTUMNAPUHUHT MakCUMyMW TYFPU KenmaraH BakTUHM mHobaTra
onaguraH Ko3(MUUMEHTHN KUPUTULWL Kepak. LLUYHWUHr ydyH, 3Heprua 6wunaH

TabMWH/IOBYM  Maructpan &ku MoACTaHUMSNAPHUHT  LUMHaNapuaa Xmcoouii

KyBBaTHW aHuknawyga 0,7 — 0,95 verapacnja Ks KamanTupyBuu KO3(M(ULUEHT

KUpUTUNAAN.
PmaxTn =Kz Pmax (2.15)
QmaxTn =Kz Qmax (2.16)

SmaxTn =Kz I:’n21ax +Qr%ax (2.17)




KOpXoHaHMHI  Kyn WWAAVMK 3KCNyaTauus KysaTyBnapu Hatmkacu 2.
Xaasasmga TaBcua atunagurad Ky onganaHuil Koap@uumeHTUHUHE, K Tanab
Ba COSQ KyBBAT KOIPMULMEHTNAPUHUHT MUKLOPIAPU KypcaTuraH.

Tanab kKoathuumeHT meToampaH dorganaHmdé Xucobuil akTMB Ba pPeakTUB
KYBBATMapPHUHI KMAMaTNapy aHuknaHraH. (2-xaasan). Xap 6up nuctebMonymiap
rYpyxu, ynapHUHr pexaga oyimnya >Xonawmiivm Ba amasira OLMPYBUM MLLMHK
nHobaTra onraH xonda Kyiugaru TpaHcopmatop noactaHuvanapu (TIT) kabyn
KNMHIaH.PaKTra acoc/iaHraH HKAaHuLW, naaHnawTpuarad lKnaHnWw (1K) Hu

flapaxacu, TYAMK KyBBAaTHW PaHI/IM Ba HOMWHaN KuiiMatnapu, TpaHcgopmarop

NOACTaHLMSNAPHN HOMEPNAHWLLN.

2.2 «Kamalluum» TyMaH 3M1eKTp TapMoKIapu TUSUMUHUHT

3HepreTuka basiaHcum.

JHepreTMK 6anaHC PANOHHUHT 3HEPreTUK XYXKTMKNAPUHUHT  XOMaTUHU
MyXMM Xapaktepuctukacm 6ynmb, 6up TOMOHZAH YMYMWA KenTupwaraH
SHEPTUSCUHN MUKLOPW, WKKUHYM TOMOHZaH (ovgany umiira capiiaHaétraH Ba
(hoinacn3 aHepPrusNapUHUHT MyBOUKINTUHN KypcaTaau.

SHEProxXy)Ka/IMKHUHT  3HEPreTUK OGanaHCUHW Taxann  KAMWLW, Ty3uw  YYyH
Kyivaarn mabiymoTiap MAFUINLLN Kepak:

- DNeKTP 3HEPrusicy UCTEMOUM KOPXOHaNaPHUHT YMYMUIA nwiab umkapuLu
Ba SHEPreTUK XapaKTepucTUKacu;

- JneKkTp TapMmoKapAa 3HepreTMK Ba MOAAWUA OKAMMAPUHUHI M30x/1apy Ba
acocuii 3Heprus NCTEBMON KunaguraH KypunmManapuHuHI
XapakTtepucTKanapu;

- KypUIMaIapPHUHT X0MaTn Ba 3HEPTUA TallyBUYUIapHU capiu;

- palioH KOpXOHanapuja aJHeprusgaH camapanu QoiganaHuw 6yiunya
YMyMUIA X0NaTu;

- palioH KopxOHanapura kapawnu 6ynraH uwnabé 4YnMkapuwl TU3UMUHWUHT

YMYyMWIA XapaKTePUCTUKACH.



PalioH  KOPXOHaNapPUHWHI  3HEPreTMK Ba  YMyMWIA  UWNab  ymkapumLl
XapaKTepucTUKacu, nwnad umnkapunaétraH MaxcynoTHUHI HOMEHKnaTypacu Ba
X&KMUHW; 3HepruagaH  ¢organaHuil  fapaxacu; acocuid uwnab yukapul
(hoHAMAPUHN TY3UNULIM Ba KWAMATK; UWNab YMKapWLL aaru ULWYMAap COHWU Ba
6OLLIKE KYPCATKUYTAPUH Y3 Numnra onagu.

Kamawy TymMaHW YYyH 3Hepretuka OafaHCMHU Ty3uwpa WiFnnaamran
bmpnamuy MablyMoT/Napda KOopXoHanapfa Ba YMapHUHI uexnapuga ypHaTtuaraH
KyPUMaNapHUHT - X0MaTh, 3HEprus Ba 3Heprua  TallyBUMMapHUHT  capdu,
TEXHONOTMK KapaGHNapuHWUHI  Typnapu Ba uJuMkapunaguraH Maxcynotnapra
OynaétraH HWUCOWIA 3Heprua capnapu Kypcatunagu. byHaaH — Tawkapw
KYPUIMaIapHUHT 3KCMAyaTaLumMoH napameTpiapy, UCCUKIVK Ba 3MEKTP SHEPrmscu
Oyinya cyTKasim EKn MaBCyMuiA rpadmknapn xam Kentupunagu.

By MabiymoTnapHu WakAnaHTUpUW  ctaguacuga  vwnab  YMkapuLIHUHT
TEXHOMOTMK CMEHAaCUHWMHI  y3ura XOCAUTMHWM Ba TalKWIOTAA 3HeprusgaH
(holiganaHni 6yiinya aHanM3 YTKasuLll Kepak, MaxCy/0T KMAMaTua SHepreTuk
TapKNOK Ba TaAKAKOT XaXXKMUHW KynsraH sasudanap bunaH 60fnaLL Kepak.
Kamally TyMaHn yuyyH aHepreTrka 6anaHCMHIN Tax/Inam aHeprusgaH qoinganaHuiu
Ba SHEPreTUK XYKMKNAPUHUHT  QaonusTUHU  cudaTam  Ba  MUKGOPUIA
baxonalugaH nbéopart Ba Kynnaarn nyHanmwnapaa amanra owvpunaau;

- 9HEepropecypcnapuHy  Kenuwn Ba  (honfganaHuw  TU3UMMApUHKM  Ba

KOpXOHasiapAa aHeprus talwyBymiapuHmn ypraHu;

- 3HeprusgaH oiljanaHuw camMapacuHM  6ax0sioBUM  KypcaTKUYIapHU

aHMK/aLL;

- KOPXOHAMaPHUHT 3HEPTeTUK XY)XKa/IMKNAPUHU PUBOXIAHULLMHNA Ba X03UPT N

XONMaTVHU yMyMUIANawraH KypcaTknynapuHmy 6axonai;
- KOPXOHAaMIaPHUHI 3HepreTMK OanaHCUHWM ONTUMM3aLMANALl  MacaiacuHK
KY MNLLI Ba Xan KWTULL YUYYH Kepakin Mab/TlyMOTapHU ONNALL,

- 9NIeKTp TapMOK/IaPHUHI  ULIYX  PEXUMIaPUHK  ONTUMa/TTalTMpvLl  Ba

BOLLKAPWILLL.



KyivunraH macaniaHn aHuKiaw YYyyH YMymuidi xonga Mypakkab cucTemaHu
M30xNall MateMaTtuK metoasapuiaH goriganaHné Ba WyHAaW maccaiapH/ evunil
YUYH Teruwnu ycnyénapgaH oinganaHvil kepak. TynukK MabiymoTniapra ara
6YMacnvK, LWaknnaHa onmaiaurad Ba ynuawra KMAMH 6ynraH napametpnapgaH
(hoganaHuwl 6unaH 6yHaal MacananapHu euné 6ynmainan. byHaaH Tawikapw,
Mypakkab maTeMaTVK MOJENHW Ba Mab/lyMOT/NapHM Ky/iawira capdnaHaguraH
MexHaT/1ap 0OfIMHaAMraH camapacuiaH aHua Karra 6ymLm MyMKu1H.

ONTUMan EUUMUHUHT Yerapann MyxuTuia (coxaga, ciepaga) KOHMKAPW
HaTWXKa ONINLL YYYH 3BPUCTUK MeTodnapuiaH (onfanaHull Kepak. IBPUCTUK
amannap Taxpubara, n3oxnaHaétraH 06beKT TyFpUCUAa aManii MmabnyMoTaapra,
YHUHI XycycuaTnapura acocnaHué aHbaHaHBWUIA Ba HOaHbaHBWIA Yilnab Tonusra
OYTYH 6UP MaXXMyWn GUnaH TabpupnaHagn. IBPUCTUK YCTyb KMCKA MyadaTt numnga
aHUKNNK BunaH Kepak bynraH HaTukara ara 6ynvuwra épaam 6epaaun, 6ab3unaa sca
YNapHUHI peannsaumacy (amanra oLmMpuanwLmM) ydyH axbopot cudatmaa oaania
MOZENNapHN Kynniaw kepak 6ynagn. AX60pOT Mab/iyMOT/apy «pakamiap» Ba
«cy3nap» OunaH wndoaanaHaan. KyhunraH mMacanaHu Xan KAWL YYyH
KOMNNIEKC/IN 3BPUCTUK — KMOEPHETUK YCYnuaaH oiganaHuil MyMKuH [7].

BYHMWHI acocuii npuHumnaapu KynaaruiapaaH nbopart:

- aHWK Basua Kynmw ;

KOPXOHaHWHT 3nemMeHTnapra 6ynui (4eKoMno3uLms);

3NEMEHTNApHN  fapaxacu Oyinnya TapTMonaHTUpuG (3NeMeHTNapuHW
KBa3nonTumasa TapTnéun Gyinnya LWaknnaHTUPKLL), 3NEMEHTIAPHN 3BPUCTUK
— KNGEPHETMK MOLE/IMHN ApaTULL Y3 nunra onagu;

3NEMEHTNIAPHUHT MakCag/ M TapTné Bynmnya LWaknIaHTUPKLLL

AnemeHTNapHu TapTMb Oyiuuya Makcagm Ba  ONTUMaa  LIaKNIaHTUpULL

Ba3n(aCUHN KYWUWLLIN Ba €YULLIMHW aHUKTanMm3, G{ oi} -V ékmu Oy inyn bunaH

O/HIraH 3NeMEHTNIAP KYynuuamru 6yncvH Ba 6y epfa i - 3NeMEHTUHU Qi - KOAM

(HomMK);



I =123......... N 3/1eMEHT TapTubKn; N — 3MEMEHTNAP COHW. ONEMEHTNAPHUHT

XOMaTUHN YMYMUIA BEKTOP GUaH Kyinaarv KypuHULLAA TaCBUPIaiMu3

z0=x0y0 (2.18)
6y eppa: xoz{xio} Ba YO:{yio} KYpUNnaétraH 3M1eMeHTNapHUHI acocuii Ba

aHUKNaHraH pekTopnapw;

m

0_ ¢ .0 i o .

Xi —_zlqij , | — 3NeMeHT XONaTUHUHT YMYMMWIA (PYHKUMACK; j Ba M —3/1eMEHT
J:

XONaTVHWHT COHW Ba Y3ura MyBOUK Typu;

n - Ao ~
Y2=a0/ yoP, i - 3NEMEHTNapHUHI XONMAaTUHUHI (acoCUil HUCBAT KypcaTkuun)
j=1

0

acocuii hyHKumsen; I

j - | 3NeMEHTHWHI acocuid abcomtoT Kypcatkuumn. i —

3NIEMEHTHUHT | XONaTHUHT (OYHKLUNACK:
A =i B}, (2.19)
By epaa aﬁ Ba ﬂi(j) - KypcaTKuy Ba | 3/IEMEHTHUHI | Xonatugarn KypcaTKMynHm
HmMcbaTaH mMaccann KosPULUNEHTN.
ByHpa: ﬂi(j) :{? ;aﬁ / ﬂi? :1:{5J

YKagsanga A° Ba «° MVKLOPIapM Ba 3MEMEHTHUHI KyhWuaarum xonatu
Tyfpucuaa XapakTepucTukacu KypcatunraH. byHaa G kynnamkgarn xap 6wvp

o .
aNeMEHT YuyH q° (YHKUMACUHWUHT MUKOOPU aHVKIaHaau. 3i KypcaTriny

cuataa aneMeHT ((hakTra acocnaHraH) MCTebMON KUMaETraH WWNK 3NeKTp
3Heprus MukLopv kabyn kunvHagn. Makcagra (MyBoguK) 60FIMK Xonga 6oLk

3HEPreTUK KYPCaTKNY ONMHULLIN MYMKUH (MCCUKNK 3HEPTUS MUKOOPN).

ZO:{ZiO} Ba 2.0 = x.0v.0 anemeHTHI GolunanFy XonaTnaaru axamuaT

aapaxacuMHM  6ax0/10BUM  BEKTOPHM Ba yHra MyBOMK Xxonga 6oLk

KypcaTKuunapy gapaxacuHm 6axof10BUN KOIMPULMEHTNIAPUHN aHUKNANMI3:



n
KO ={K°ik k%=2% /529, (2.20)
I
AXaMUAT KOIPMULMEHTM MUKLOPN KaManuLLIMHW xpMcobra onvo, aneme HTNapHUHL
OMpnamum XonatnapuHu TapTuou LWaKNIaHTUpUIaau.
By KeTmMa — KeTAUTUHU Goz{gio} KYNAMrn Ba YHra nonuK GoLunaHFny

xonatngarv ofvpavK [apakacuHN 6ax0/10B4M KOIM(pULMEHTNApK KO:{Koj}

épaammaa 6axapunagun. by epga j =1,2....n — 3/IeMEHTHUHT KaWTafaH aHUKaHraH

HOMEpW.

lOkopuga KenTvpunrad ycyngargek Kl =§<l jg 3NEMEHTNIAPHUHT  MYMKWH

oynraH xonaTu Aapakacyu 6ax0/l0BUM BEKTOP KAMMaTW aHuknaHagn. MyMKUH

(v

OYyNraH XOMaTUHWMHI  JapaXXaCWHW  KypcaTyBuM  KMAMAT  KO3M(ULMEHTM

Kyinngaruya aHuKNaHaLm:
K4 =2Z4 /Z Z (221)
. 1yl i, 1 _ Al . 1._1.n1.-
oy epga: z' =xhyh; x.—qu, yi=9%/y 3%,
1
1 _ 1 .1 _{0- 11,1 _,_{0
q y-ayﬂy-{l’ ay|p y-l-{l

3]'IeMeHTfIapHI/IHF XONTaTUHN XapaKTepuCTnkaCcnu Ba YyHra MyBOCbI/IK aly Ba ,Bly

Kninvatnapu 1.2. xafsanga KypcaTuiraH. 3i Kuiimatn cudatmga MyMKUH 6ynraH

€KV WMNIUK NNAHN 3HEPris UCTEBMOSUN EKM BOLLIKA KYPC aTKUY ONMHAAN.

1 . )
Ki KuiivaTura GoFMK XoNAa MVIKIOPNapH KAMAETTaHAa dMleMeHTNapHI MyMKVH
6ynraH X0NaTWHU TapTU6 AABOMWIAAMIY LWaKNaHagu. by TapTMG [aBOMUIAIUIMH
Glz{gil} KYNAMKAA Ba YHra MyBoguK X0/aa KlI{Kil} fne6 Genrunaiimms, 6y epaa

P=1,2,3,...n — 3NEMEHTNAPHWNHI KalTafaH aHWKNaHraH HOMepU. SNeMeHTIapHUHT



KBa3MoNTUMan TapTuG AaBOMUANMIN Kyingarn KypuHULgar yMyMnia yHKUmS

éppaMmmnaa WwaknnaHagu.

n- icth (2.22)

oy epaa Rio Ba R} 3MeMEHTHUHI TapTn6 GYiinya GoLunaHFny Ba 6YImMwmn MyMKHN

6ynraH xonatura MyBO(UK X0NAa paHrn; C - 3neMeHTHWHT Gy MYMKWH
éynraH XONaTUHUHT oFvpNnTN. YMyMaH onraHga C, OFIP/INK
KO3(DPULIMEHTNAPMHN aHUK/ALL MacasiaCl BEKTOP/IM OMTMMM3auMa MacanacuHu
eunwura onmoé Kenaau.

BusHuHr xonatummsga Ci=1 (6ownaHFny MabnymoTaaH), C, KuiiMaTtyt aKcnepTau
baxonall opakanm onuvHagu. Arapfa 3NeMeHTHUHI OGolunaHFny Ba 6ynuwmn
MYMKUH GYNraH XONaTHUHT KWAMAaTW BUp XN KamuuivK GunaH OnMHca, yHaa

BUPUHYM KYPUHMLLZA Kyngarnya n3oxnall MyMKUH:

n=R%+rp)/2; (c; =C,=05) (2.23)
ANEMEHTHUHT 6oLWIaHFUY Ba OYIULWIM MYMKWH GyfiraH XonaTHU KWAMaTHU
aHVK/IK KpUTepuacK cudarmnaa paHrnapHu gapkiapnHn AR:/RiO—Rip I:AR kaHYa
Kam 6Yca, LyHYaIMK 6ax0/1aLll aHUKPOK bynaau.
FOKOpMAarvH1  MHobaTra o/nraH Xofifa 3BPUCTUK  (OPMYMACUHUHT  YMYMWIA
KYpUHULLIK Kynaaruda bynaam:

M=R%+C/R% —R';/ (2.24)
TaHnaHraH QYHKUUS TYPUHU  SPEKTUBAUIA  TYpaM  GOLINAHFNY  KMAMaTY

Macala/TaPHUHT EUUMUHI HATVXXKaNapUHI TaKKOC/all OPKAIM aHUKNaHagu. Xap

6Up aneMeHT YydyH [ KWAMATHUHI Kamalulumaa 31eMEHTHUHI KBa3nonTuMasl

TapTMOW LaknnaHagn, GYHUHr HaTmkacuga G :{gv} KYNAUrMH1 onmb, 6y epaa

v=1,2,... N — KBa3NONTUMa TapTMOaaru 3NeMEHTHUHT TapTnG pakamm.



2.3. KoMneHcaumsiioB4m Moc/iaMaHuHI KyBBaTUHW OOLLUKAPWLL.

KomneHcaumsnoBum MocnaMmaHuHI KyBBaTMHN GOLLKAPULLE Macasia CUHN Xar
KANULWAA 3HEPreTUK TUSUMHUHI UL LIapouTU XaM MHob6aTra onvHagn: OyTyH
3HEPreTMK TU3MMra TapkairaH KaTTa Ba KWYMK [apakaja peakTVB KyBBaTHY
bolwkapMWaaH 6ynaauMraH adekT. Arapia 3SHepreTMk Tu3MMAa XaTTo TyH
BaKTUA xaM peakTVUB KyBBATHWHI ETULLMOBUMIWUIM Kys3aTWCa yHAa caHoaT
KOPXOHA/ITaPHUHT KOHZEeHCaTop MOC/MaMaslapHUHT JOUMWUIA UL PeXrMn Makcagra
MyBO(MKAVP. Arapaa TYHTU CMeHaja 3HepreTuK TU3MMAa PeakTus KyBBaTHU
aeeunTn  KysaTuamaca, YHAa — CaHOAT  KOPXOHa/IapPHWMHI  KOHAEeHcaTop
Mocnamanapu 6y Baktaa TYAuK YUMpUnLLIK Kepak. ¥ napHu uiaa KONAVPUANLLIN
TapMOKAa KyunaHWLL XOCWUN KAMMG YHWU OlMpagn Ba 3MEeKTP MCTEbMOMNYMIApPra,
LUYHVUHI IeK KoHAecaTopnapra 3apap kunagu. KoHyHra 6uHOaH, TyHIM CMeHaja
KAYMK HOKNaHMLWAa XaMm KOHAecaTtop MoCnaManapHUHI KyBBaTWHW OOLLKAPWLL
Kepak. KOKMaHULWHUHT MakCUMyM [AaBpuja, MacasiaH KyHAa, TallKUIOTIapHUHT
KOHZEHcaTop Moc/namasiapy peakTUB HKNaHWULWHK énuga TYAMK KaTHaWLLIK
Kepak. TalKWIOT/IaPHUHI aKTUB Ba PeakTVB HKMAHULIMHL Yy3rapuwimga Kyn
XOnnapAa KoHAeHcaTop Moc/namanapHUHE KyBBaTUHW Y3rapTuvpuLl Makcaara
MyBOMKAMP. HOKMaHULWIHWM  y3rapyBYaH pexuMu rpaduvkga 6atapessiapHu
AOVMUMA  BKMALLNAA  KOMMEHCAUMAHMHE  camapainm  XUcobnaHraH pPeXxnMmnHu
nacaiumra, TapMoKLa NYKOMULIHWHE OLUMLLNFA Ba KYUNaHULLIHWHT Y3rapuiumra
016 Kenaan. TapMOKHVHT ULLI PEXXUMUHWU camapauinrMHn KyBBaTt/iall YUyH € Ku
KOHAEHCATOpP MOCnamMacuHW KyBBaTMHW HOKNaHWLW TOKW, Ky4ynaHuW BaKTW Ba
boLiKa1ap KaTTa/mKnapra 60fIvK X0oaa asToMaTuK 6OLLKAPYBYM MOC/amara ara
Oynm Kepak &Ky gucnetyep MyHKTAAH KOHAEHCATOP MOC/aMacUHUHI KyBBaTHMU

OOLLKAPWLL KEpaK.
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6—pacm. KopxoHasiapHUHT peakTyB KyBBaTAaH (hoinfan aHuLL CyTKanmnK
rpagmknapu.
6—pacmga  KypcatunraH, TOLUKWMOT/IAPHWMHI  peakTMB  KyBBaTWfaH
((hoiipanaHraH) KynnaHraH CyTKanu rpajuknap Ba YHWHWT  KOHZAEHcaTtop
Mocnamanapy 6unaH  KOMMEHCAUMSICUHU  KYpnb  umkaMu3.  TalKWUAOTHUHT
OKNAHULIN MaKCUMYM BakTW/a PeakTMB KyBBATHMHI KOMMeHcauuscy byHaa Xam
eTapnn 6ynvanian. Hopman ww ¢aoMaTHU TabMUHMAW YYyH OOLIKAPYBYM

MocramagaH qoiganaHuil Kepak, OyHAa WMKTUCOAWIA 3MMeKT KynairaH capy



TALWKWIOTHU HOKNaHWLW TPaUrMHUHT HOTEKMUC Aapaxacu Xam owiaan. Bakrra
GOFNIMK XOnaa aBTOMATWUK EkunafaraH 60LIKAPYBYM KOHLEHCATOP MOCnaMacu
KyNaHWiraH4a, peakTuB KyBBAaTHWHI TEKUC KOMMEHcauusacy cogup 6ynaau:
OyHAa Ky4ynaHuW Y3rapub TypuLIM KamMasiu Ba KyuylaHUL HoMra skMHnawagw.
CyTKa/IMK rpadMKHUHT peakTuB KyBBaTuaaH (olifanaHyBun KOMMNEH cauusCUHUHT
3Hr  camapanucuiaH Kenmb UMKkaH — XO/da  KOHAEHCATop  MOC/amMaHWHT
GoLLKAPUIAAMIaH KyBBaTU aHVKNaHaau.

KoMneHcaumanosuy KypuiManapHUHT KyBBaTMHM POCT/ALl  MacasianapuHm
euMwa 3HepreTMka CUCTEMAac Ba KOPXOHAHWUHT WYKW 3MEKTP TabMWHOTU
CUCTEMACVHUHT MLU/IaLL LWapouTapuHu Xmucobra oNunLL 3apyp: peakTve KyBBaTHY
pocTnawl 3gexkT 6YyTYH 3Heprocuctema 3snemMeHTNapura ceswnapnn 6ynaau.
Arap sHeprocucTeMaza XxaTTokn TYHIM naniTnapha Xxam peakTuB KyBBaT 3apypaTu
TyFunaguraH 6ynca, KOMMeHCaumanoBum Kypunavanap cytka mobai Huga miinab
Typuwimn 3apyp 6ynagn. Arapga TYHrM coaTnapia peakTuB 3Heprusra 3apypat
Oynmaca, KOPXOHa/TAPHUHT  KOHAEeHcaTop KypuiManapu TYAuK —axpatuino
Ky 3apyp.

OpaTtaa KOHAeHcaTop KypuaManapuHUHE KyBBaTW, TYHIM coaTnapia Ba yHYa
KaTTa 6y/IMaraH roKnamanapga poctnaHagn. KyHays KyHnapu, MakCUmMyM toKiama
AaBpnapuia, KOPXoHaHWHI KOHAEHCaTop Kypuamanapu Tyna peakTuB HOKIamaHu
KOMMaw y4yH uwinatunagu.

KopxoHanapHUHI aKTUB Ba PeakTMB lOKnamasiapy ysrapraHga Kynuuank
X0nnaja YynaHraH KOHAeHcaTopnap  KyBBaTUMHW  Yy3rapTvpuwl  Makcaara
MyBOUKAMP. KoHZeHcaTop GaTtapesnapvHUHr  OOUMWIA  ynaHub  TypuLu
tOKNaManapHuHr - y3rapuiimga KOMMNeHcaumss  PeXMMNapuHK  onTuMarl
KAAMaTNapuaaH YMKALIKCa, KydnaHuwiiap ysrapuiimra Ba TapMokaa ucpodnap
opTuwimra onné Kenagw.

TapMOKHUHI ONTUMaT CaMapaiv U pexxumnapuHuy TabMUHNA0 TypuLl
YUYH OKNaMa TOKW, KyulaHWuLIM, CyTKa BakT COATNapUHWHI y3rapuiuiapura

6OFNIMK paBuLLAa KOHAEHCATOP KypwuIMaNapHUHT KyBBaTWMHW aBTOMAT paBuLLjaa

pocTnab TypyBuUM Kypuamacu €KMW KOHAeHcaTop Kypuamacu (KK) KYBBaTUHW



AMCreTyep MyHKTUAAH POCTNaHUG Typuauwimv 3apyp. 7-pacmpa KenTupuarad
PEAKTMB KyBBAaTHW WCTEBMON CYTKaIMK rpamuru Ba YHWHT  KOHAeHcaTtopnap
BOCUTAcMAa KOMMEHCALMs KAWL MacanacuHu Kypnb umkamus. KoHpgeHcartop
Kypuimacu [OMMWIA  ynaHn6 TypraHuga TyHrM Ba TyWAMK  TaHaddyc
coaTnapugary MUHUMan HKNaHWLWAA peakTVB KyBBaT OPTMKYA KOMMEHCaLus
KNNMHAAW Ba Ky4laHWLL HOMUHAN MyKGopuaaH opTnb Ketagn. Makcmuman toknama
6ynraHnaa aca KOMMeHcaLysanoByy KyBBaT etapav 6ynvaii Konagu.

KopxoHaja HOpMa/l WL PEXMMU KeTULIM YYyH POCT/IOBUM  Kypuimanap
KynnaHunagn. HOknama rpadurn  KaHuyanmk  HOTeKMC  6Ynca, Kypuima
camapagopanru LWyHYanvuK tokopy 6ynagu.

CyTka MoGaiiHuga toknamara kapab aBTOMaTWK wwra TylaguraH
KOMMNEeHCaUMANOBUYA  KypWAMa  Ky/laHWICa, PeakTMB  KyBBaT  PaBOHPOK
KOMMeHcauusnaHaaM, OyHAa KyynaHuw OfvLINapu Kamasau Ba  KyulaHULL
HOMWUHaNra sKAH 6ynagu. KoHgeHcaTop KypWUIMAacUHWMHE KyBBaTW pPeakTuB
KYBBATHWHI CYTKa/IMK UCTEBMON rPaPUIvHM 3HT AXLUN KOMMEHCAUMS peXxuMuaaH
Kenmo unkyb aHuKaHunagu.

Arap pocTnaHyBUM KOH/IEHCATOP KypPWIMacy KyynaHuw 6yinya aBTOMaTMK MLra
Tylwmpunca, TyHAa — MMHUMaN KoKnaMa coatiapuaa, MaHba KyynaHuwy HOMUHA
Kyu/laHuwagaH 6up 03 opTuK OynraHnga, KyynaHUWHUHT gHaja opTuwimra onme
Kenlafiy Ba aHeprus cappiapn xam olaam
LLly cababnu Tapmok KyunaHuwum optraHuga (U.>U,) , HOMUHaN Ky4naHWULLHW
caknab TypuLl YYyH, KOHAecaTop Kypuamacu TapMOKAaH aXKpaTUIULLN Kepak.
FOknama OpTWOG, KyunaHWLL nacaiiraHuga KOHAeHcaTop Kypuimanapy kavTa
ynaHagn. MacanaH, apTanabku coatnapfa toknamanap ynaHuwmn 6unaH asTomatmk
paBMWwAaa aBBan 1 — yM KoHZeHcaTop Kypunmanapu uiira Tywiupunagun. [emak,
KOHZEHCcATOp KYPUIManapmHu TapmoKra Yynab af1ekTp 3Heprusa  MCPOUHM
KamaTmpn6 (roknama rpadurun Te3 y3rapnb TypraHvaa), Ba KyuiaHUL MUKLOPUHN
POCTNA6 TypuLl MyMKWH. By X0/Aa 3N1eKTP TapMOKra peakTys KyBBaTHN KaManuLLI
X1cobura TpaHcopmaTopnapgaH KyLWMUa KyBBaT ONLL | 371eKTP TapMOKIAPH MHI

3NEKTP 3Heprus YTKasull WMKOHUSITNIAPUHW  OPTUPULL, 3HEPrus  captuHm



KavanTvpuw  Ba  KyYnaHWLWIHWM  pOCT/all  WMKOHWATNapW  TyFunagw.
KomneHcaumsnosum Kypunmanap cuatnga KOHZeHcaTopap aaH
(oipanaHnnraHmaa YNapHUHr  KyBBATVHW  (hakaT  MOFOHa/IM  Y3rapTUpuLL
MYMKWUHAUTUHWA XMcobra onumw 3apyp. Pecny6nukamus 3fekTp Tapmokiapuaaru
3NEKTP SHEPrus UCPOMNAPUHUHT Tax/ MM LUYHWU KypcaTaguky MCpodnapuHuUHL
acocuii knemm 0.4;10(6) kBnn Tapmokapga 6ynaantu. Kalikaapé BUNoAT aMeKTp
TapMoK/lapnia aKTUB Ba PeaKkTUB KyBBaT/ap Ok/MU ypraHunraHuga 10 kB nu
TapMmok/1apaa 175 TapMoK/aa peakTUBIMK KOIPMULIMEHTN aHNKTaHIN.
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7- pacM.Y4 MOTOP/IM HACcOC CTaHUMACKIA KOMMeHcaUmsa KypuaMacuHy 60LLKapuLL

cxemacu: M- HacocnapHuHr moTopnapu, P- perynatop, KM1-4- maruur
topuTknynap, C,,C,,Cs —koHAeHcaTop 6aTapesnapw.

HaTtwxkanap kypcatanku, akat 3-4 % Tapmoknapiatg ¢ 0,4 6ynan. bowwka
Tapmokiapaa 3ca  (96-97)% tgp =0.65 aTtpodmpga 6ynan. WsnaHuwnap
KS'/pCaTap,I/IKVI, ANEKTp Tapmok/1apAa PeakTMB KyBBaT PEXMMIAPN  HA30p at
KWIMHMalaW Ba POCTNall BOCUTAaNapm Xyfaa Kam ypHatunrad. Xo3vpru KyHaa 0,4;
10(6) kB TapmoKlapAa PeakTMB KyBBaT/Nap  OKMMMHM GOLLKAPWLL, TapMOK
PEXUMMAPUHN  ONTUMaNalTUpUW  TafbupnapuHn b6axapul aktyan — 6ynub

KO/IMOK(Ia.



YKM 58 M - 0,4 - 75 — 2593 — “NOVAR - 6”7 TunnuM peakTns KyBBaT
KOMMEeHcaTopy Kyimnaary TexXHVK aKcnyartaums KypcaTkuynapura ara:
Tvnn:YKM 58 M - 0,4 — 2593

KyBBatn:Q=75kBAP(3x25)

Kattanmrn: Ax B x C =675 x 440 x 1315 mm

Maccacu: M = 95 kr

wnab6 unkapunrad caHacn: 2012 jiunn.

1. YKM 58 M - 0,4 — 75 — 2593 — “NOVAR - 6” TunNam peaktus KyBBat
perynatopn 0,4kB KyunaHuwnu Tapmok1apia WHAYKTUB XapakTepiu
NEKTP WUCTEBLMONYUNAPHUHT peakTuB KyBBaTUHK KkomneHcauusa KAINLL
(KamanTUpULL) YUyH XMU3MaT KUiaau.

2. benrunaHuw Kyinngarnya MasmyHra ara:

YK — KoHAeHcaTopan Kypunma

M - peakTuB KyBBaT poCT/laHaau

25 - VILLNaHNLL pakaMu

0,4 — KB ga HOM KyunaHuwin

XXX — KBapnapaa HoMmnHan KyBeaT

XX — Xap 6Mp NOFOHAHWHT H OMUHAN KyBBaTu, KBap
Y3 — KNIMMaTUK ULLIaHULL

2.1 TexHUK KaTTa/mknap

1. HomuHan ky4ynaHuw -400 B

2. KypuvnmaHvHr HommnHan Kyeeatu — 75 kBap (300 kBap rauva)

3. Xap 6up noroHacMHUHT KyBBaTK 12,5; 25; 50 kBap rava (12,5 x 1,2,3,4)

4. NoFoHanap CoHM 6 Tarava

5. Kypunma KyBBaTUHUHI ofun — 5%, +10%

2.2 KypwunmaHu HomuHan Tok 1,3 6apobapraya 6ynraHaa 4aBOMUIA ULLATALL

MYMKWH.

2.3 Tabaput ynyamnapm (675 x 440 x 1315) 800 x 600 x 1800 mm rava
2.4 Ofmpnnru 270 Kr raya



3. Ty3unuwn Ba ULNAaLL NPUHLAMK

Kypuima KoHfeHcaTopnap, KOHTaKTop/iap, cakaruyiap, perynarop, yi4os Ba
CUrHan BocutanapuaaH néopat 6yn6 mMeTtann wkadgra ypHaTuarau

3.1 Pacmga YKM 58 M-0,4-75-2593-“NOVAR-6" TuUNn peakTus KyBBaTt
PErYNATOPUHUHT 3N1EKTP CXeMacu bepusraH

3.2 XwusmaTt KypcaTull Ba MLIra TyLMPULL CO3/Mall ULLNapuHK Gaxkapuiiia
Ky3ra KypuHYBUYM Yy3unuil xOCUN kv yuyyd FV 1...3 caknaruynap
KY/naHuraH.

3.3 KyBBar pocnarmymHy nofoHanapn ydyyH KM 1..6 wvwra toputruynap
KynaHunrax

3.4 PeakTyB KyBBaT MUKLOPVHY KYPULL B KOHTAKTOPMIAPHM BGOLLKAPULL YUYYH
“NOVAR - 6” perynsatop xm3mart k/1agn.

3.5 Kypuima aBTomar Ba Ky/ga 60LwKapyLL pexxnuMmnia MLINan onaau.

KypvnmaHu 6upuHYn nwra Tywmpuaa:

— Ynuos TOK TpaHchopmatopn (UTT) kartanurn  YpHatunagn  (Nel2
napameTp cTaHAapT S5A)

— N6 (PyHKUMACUHM pocTnalura ypHaTunaguw.

— bowka napameTpaap uHM TEKLLNPULL 3apyp Napos YpHaTuiagu

3.6 KMCKa TyTawmL ToKugaH xumos kv yuyH FV 1...FV 3 caknarnynap
Xn3mMat Knnagu.

3.7 CurHan namnanapn H<1 — KyunaHuLw 6epuiraH sa

H<2 — Taitép KypuimMaHu vira TyLmMpuaraHuHu Kypecaragu, unabd typradia
ML PeXVUMAapy POCTNaHMLL MOFOHANAPUHK KypcaTaau. Ynuos ac6o6napu
TapMOK/arn TOK, KyBBaT, COS ¢ MUKAOPUHW ynuanau. Ynuos ac606napu
“TA” TOK TpaHcopMaTopn OpKau ynaHaaw.

Kypunma Lwkagura 6up TOMOHNama Xxusmart Kypcatunagn. Kypunva ong
noHenra ypHatunraH SB1 y3ruu (60LWKAPULL KUTU-YUMprud) opkauin
ynab yuvpunaau.

4.1 KypynmaHu EHFVUH XaBm 6yniMaraH XoHara ypHaTuLl 3apyp



4.2 KypwimaHu nonga, MexaHuK 3apapnaHuwiapgaH Xo/n >Koaa, KeCKUH
YpUIMa Ba CUNKUHULLINGP, TUTPOKAAH XONW XKoiaa YpHaTunaau.
4.3 KypunmaHu epra ynaHuL KOHTYpura ynaHagn, TapmMoka ynaHaaum, Kpui
Ayelikacugarn TTra ynaHagu.
5. KypunmaHu uwira kabyn kanuwija:
— YNakoBKaHW CO3/UMN, FOK MapKMpPOBKacK, MeXaH1K 3apap/iaHuLLnapu
NYKNNTN, TEXHUK XYXOKaTIapn 60pamrn Tekwmpunagn.
— KypunmaHu akcnnyataumsara KAPUTUAWAAH ONAUH YHAA MexaHWK
3apapfnaHuwiapn  WYKIAMK,  CUFUMW  YN4YaHagu,  U30naums
KapLUXINTX YNYaHaaW.

KypunMaHuHr KyeBatut: P = 21 + U°C. UhoaaaaH aHUKIaHaau.
2
Co= 3 (Cijmga* Cjgea + Cjcan) J = 1...n KOHAeHcaTOpMap TaXprba pakamu.

ONuHraH KyBBaT  MacnopT KypcaTkuuuM OunaH  COMMLLITMPUNAaMN.
KoHgeHcaTop  um3onaumac Vo = 1000B KyynaHUWAM merometp 6unaH
ynuaHagu. R,; = IMOwm
MaH KnAnHagn:
— Tapmokaa KyynaHuw U = 1,1 Uy fa kypunMa 8 coataaH opTuk
nLnaMacnmri 3apyp
— Yunpuarau Kaiita ynaHuiw 1 MUHYT BakT YTW6 GaxapuauLim
MYMKWH
— XaBo xapopatu 45° paH toKOpW Oynca 4 coatgaH opTHK
nLnamacninri sapyp
Kypvnma akcnnyaTtaumsacuga kamvaa mp ninga 6up mapra:
— Caknarnynapra TXK
— KOHTaKT t03a1apHN X0MaTUHU TeKLIMpULL, To3asaLl
— KOHTaKT TM3nmgarn MmaxkamaaHuLiapHu TopTuLl 3apyp.

6. XaBhcmanmk Kovaanapy 6yimya KypcatManap.



— KypuvnmaHu 3skcnnyatayuscn amangarn an “tesmonymnapHu
TEXHWUK 9KCMnyaTauusicu koufanapu”, MY3 6Gyiimya amanara
oLmpunagm.

— Xu3maT KypcaTyBuM XOAUM Kynmzarn nypukHoOMaHun 6unuim

3apyp.

7. KypunmaHu vwira Tanépnatu:

1.

9.

PekoHCepBaUMs  KAMULW  yCTMAArM MOW  KaTnamvHu  GeH3uH
apuTMacuaa xynnab Tosanat.
Annapataary  6Gapya MaxkamnaHuwinap  (BMHTMAp, ravikanap,

nariBaHg, Xornapu) cudaTy TeKWmpunagu.

KK HVHT 13018UMSA KAPLUMANTL Ba CUFUMUW Y4aHaW.

Epra ynaHuw xonatn TeKwpunagu.

TabMUHI0BYM KabenHW pyounHMKKa ynaHagm. “O” CUM XWUIacuHW
“N”WwurHara ynaHagu.

PyounHukHuM “OTKN” Xxonatura Kentupunagu.

LLikap awwmrmnpgarn Perynsatop gactarvHu “yuvpunrad” xonatura
yTKasunagn

Py6nnkHn “Bkn” xonatura yTkasunagu. Kypunma awmru €nmo

Kynnagu.
Kypunmara KyynaHuw ynaHagu. CurHan namnanapu H < 1,2 éHaaw.

10. 3wurn oumnraHga perynatop 6/70KMpoBKacK umwra Tywm6 6apya

nwra Tywmpruynap KM1-6 yunpunagn.

8. Mwra Tywmpuwl, nwnaw Taptmom Ba TXK.

1.
2.

Kypvnma uwra Tanépnadagu. (8,6...8,10)

Kypvnmva vwra tTywmpunagn. Lkad swmrmugarn perynstop gacraru
“ynaHagn” xogatura ypHaTunaau.

Perynatop ynaHraHga:
— [vcnnen TeKwmpunaam

— KyunaHuil Ba TOK ynyaruunap ynaHaau .



— PocTnarmny noroHanapuw ypHatuiaam

Perynatop cTaHAapT KaTTaMKnapura cosnadrad 6ynaau.
— YTT HoMUHan Tokra YpHatunagm (cT-T 5A)
— PerynatopHn 6apya napameTopy TeKLmpuniaau, TeKWNpro 6ynrad
pocTnarny mira Tywaau.

KypunmaHn wwra Tywmpuw dakat perynsatop gactarvHui “Perynatop
ynaHraH” — “Perynstop yumpunarad” xonatunia ypHatvno 6axapunaiu.

3apyp KoHAeHcaTopnap rypyxu (KyBBaTW) ynaHub Typ/in Xun KyBeatiap
nofoHac ONMHUWN MYMKWUH. KOHAeHcaTop Kypuimanapy Ky4aHULLIHM
pocTnawl Makcagupa xam dgoinganaHunagi. KyunaHuLLHW pocTnall aBToMat
paBuLIga &KW 3KCnyaTauus Xoaumnapy TOMOHMAaH Kyrfa OGakapuiviiu
MYMKWH. BUp NOFOHanM ynaHraHga KOHZAeHcaTop KypuimanapuHUHT b6apyacu
Ovp BaKTa ynaHaau Ba axxpatunagu.

Kyn nofoHain pocTnallja KOHAEHCAToOp Kypwuamaiapy HAHT cekuusnapu
aBTOMaTnap épgaMuga rypyxav uwra Tywumpunagn. PocTnawl paBOHPOK
oYUM y4yH TabuwiA, KOHAEHcaTopfiap CeKuMAnapu COHW OpTUPUNaaMW.
NWwoHunM cxemara 3puwnl Y4yH KOHAEHcaTop KypuaManapu caHoat
KOpXOHanapuaa 6mp nofoHan KAnmb baxkapunagu.

KoH/eHcaTop KypuiMasapyHUHT KyBBaTUHM aBToMar pocTtnawl (AP) Kyinpaaru

KypcaTKnuiapra acoc/iaHno 6axapunmiim MyMKUH:

1. CyTka fjaBpua aBToMaT pocT/aLl — ULLNa6 YnkapuLL TeEXHONorusacK byiinya
CyTKanu  rpadmkaa — KypcaTuiraH,  3dHeprocuctemara  6epunaértraH
KOPXOHACMHUHT PeaKTus KyBBaTVHW Yerapanall Myxum BynraHuga.

2. KyunaHuw 6yinya aBTOMaTuK poCT/all — arap TaApPMOKHUHI KyulaHULWHK
ONTMMan MMKLOPUAAH OFULLIMHK Yerapanatl Kepak 6yrca.

3. lOknama TOKM 6yiKMYa aBTOMATUK PoOCTNall — arap Tyna HKIaMaHUHT
OpTULLKX Ba Nacalmiy MW BaKTU MOGailHMAA peakTuB KyBBaT y3rapuimra

MOC paBuLLaa 6ynca.



4. PeakTVB KyBBaTHUHI WyHanMwn 6Oyinya aBTOMATWK poCTiall — arap
KOPXOHa TOMOHMAAH 3HeprocucTemMa TapMofura 6epunaétraH peakTuB
KyBBaTHM Yerapanall kepak 6ynca.

5. KyBBaT Ko3(uumeHTn 6yilinya aBToMaTMK poCTniall — arap KyBBaT
KOS(MULIMEHTUHUHT  Y3rapulun  peakTMB  KyBBaTHUHI  y3rapuviuura
nponopumoHan 6ynca.

6. KombuHaumanm aBTomMaTvK pocTiawl — arap 6up Heya pocTiawl TyprapuHu
GupnalwTMprLL Kepak bynca.

ABTOMaTMK POCTNall CXemManapu Ba KypcaTKMunapu KopxaHacmpgaru KyBssat
KO3(h(pMUMEHTMHN owmnpul Gyinnya TagbupnapHn xwucobra onmb TaH/faHaau.
ByHaa aHeprocuctema Tanabnapu, cuctemaga 6owkd  KOMMEHCauMsAnoB4n
kypunmanap (KK) 60pnurn, TapMOKHWMHI TYpiu HyKTanapugarv KyunaHui,
toKnamasnap rpauruHm Taxanam Xmcoora oIMHULLK 3apyp.

SHr 044N Ba MLLOHYNN YCYN KOHAEeHcaTop Gartapesnap KyBBaTUHW CyTKa
coatnapy mobaiHuga asToMaT pocTnawavp. byHaan poctnawja peakTvs KyBBat
MaHban, 3Heprocuctemafarm  KyudJaHUWHW  pocT/all  KypuaManapy — Ba
KOPXOHaJary peakTuB KyBBAT/apy KOMMEHCALUMANOBYN KypUAMaNapHUHT TYFPU
y3ap0 TabCUPUHW TabMWHNAAAW. KOPXOHAHUHT camapasn uwnab Typuwn yyyH
KOHZEHCATOP KyPWIMaapUHUHT  KyBBaTWM PeakTUB  HOKIaM aHUHT  CYTKaJIMK
rpagmrmra Kypa aBTOMaT pocTnawira 2ara Oynumwm  Kepak. by epaa
KOMMEHCALMAN0BUM KypuiManap TapMOK KyunaHuWMHWM xam 6apkapop  yuiniab
TYPULL UMKOHMHW Gepagu. ByHAaa cyTka coatnapu 6yinmnya sHr oaaunia asTomar
pocTnawl Kypunmacu — 24 coaT gaBoMuAa ynall axpaTull nporpaMmmMacu 6ynraH,
9BCO Typunaaru cMrHannn KoHTaknapu aNekTp coat OIMHULLM MYMKKH.

Bup nofOHa/IM aBTOMAT poCTNallfa 6wuTTa 3MeKTp coaT épgaMuga 6up Heda
KOHAeHcaTopfap 6aTtapeAcuMHn 6oLwKaPULL  MYMKWUH KOHAEeHcaTopnap Typau
noactaHumuanapa >ownawraH 6ynMwyM MyMKWH. JleknH OyHpain asTomar
pocTnall MOACTaHUMsNap 6up 6upura SKUH dKolnawrad 6ynca €k Hasopart

Kabennapy 6ynraHnaa Ky KoHgeHcaTop KyPWIManap uHm ynail Ba axpatuil yyyH



MMNYNbCMAPHN Y3aTULL YYYH Kaben Tapmok/iap MaBxyz 6yca Makcagra MyBO(uK,
OYMLIN MYMKWH.

Macodanap kaTTa 6ynraHmaa (300 m.gaH opTMK) €K HasopaT Ba anoka Kabennapu
6ynvaca xap 6up noAcTaHuMada Y3 WHAMBUAYaN 3MEKTP COaTUHW YpHaTuL
MKTUcoanii camapann 6ynagu. by xonga xap 6up nofcTaHumMafarM KOHLeHcaTop
KypWaMacu y3 pocT/awl pexumura ara 6ynagn. KomneHcaumsanosum KypuaManap
Typnu BakKTnapAa uvwra Tywagnm Ba 6yTyH 3Heprocmuctemaga Kyn MOFOHa
aBToMar pocTiall UMKOHU 6ynaau.

KOopXoHanapHWHI Typnu NoAcTaHuusnapuaars KoHgeHcatop Kypunmanapu eup
Bakfla vLira TywwmMpuica Ba HasopaTr KuimHca 6up MoFoHany asTomar pocTiatl
amanra owvpuanwn MymMKuH. byHpan cxemanapga 3/1eKTp CaoT/lapUHUHT Gupu
KOMMNeHCaUMAN0BYN KypuaMaiapHu ulira Tylmnpagn, MKKMHYNCK aca axpaTagu.
AnekTp coar 6ynmaraH xonga 12 Taraya 31eKTp &KW MHeBMaTUK TapMOKIapHU
nporpamMMa 6yinya wuwra TywupyBunm 6Ekm axpatyBum K3IM-12Y Ttunam
KOMaHanm aneKTponHeBMaT1K acbob MwnaTuanwLm MyMKUH.,

KyuynaHnmw  6yinya  aBTOMaTMK  pocTnaw.bab3y  KopxoHanapga
KYYNaHULLHWHT ONTUMan KWAMaTuaaH OfFULLMHW KamanTupuL Kepak 6ynaau. by
X0nAa KOMMEHCAUMSiNOBYM KyPUIMANapHUHT KyBBATUHM TapMOK Ky4aHWLL 1
6yinya aBTOMaTMK pocTnall Makcagra mysoduk 6ynagn. KK KynvHua GoLuka
Basuanapn 6unaH GrpranmMkaa KyynaHuLLHW pOoCTaLl YYyH Xam Kynnanaunap.

Ky4ynaHuwwHm pocTnawga KOMMEeHCaUMsanoBym KypuimanapaaH
(holiganaHunranga KynngarmiapH sbTnéopra oL 3apyp:

KoHaeHcaTop KypuaMacy yyyH KyBBATHWHI POCTNaHUWIMAA KyuynaHWLWW Kam
y3rapagu, JfeKMH pervoHgarn 6apya KOMMEHCAUMsNoBuM  KypuiaManapHuUHT
KyBBaTWUHW aBTOMaT MK pocTnaLl 6yTyH TapmoK byinya ceanniapiv camapa 6epuLLn
MYMKUH. By XonaT KOMMEHCAUMANOBUM KYPWIMANapHUHT SiHaga KYmnpok
UMKOHUATNAPUHN oYaan. KyunaHULWHW pocTiawl cuctemanapmnia KyyuiaHUWHUHT
K/CKa MYAJaTy nacadnil xonatiapuaH YerapanaHuily 3apyp (macaiaH WMpuK

KyBBAT/I1 MOTOPNAPHU MLLIra TYLLUMPULL TApMOFK).



KyunaHmw 6yinya aBTOMaTUK POCTMALLUHMHE 3HT OAAMIA ycynnapugaH 6upu
TapMoOK ~ KyuynaHumMga Katra y3rapuw  6ynraHuga — KOMMeHCauvsnioBUn
Kypunmanap Hu ynab — axparviira uwnosyYyM 6utta MUHUMAaA KyyiaHuULW penecu
épagammia EKu KyuNaHULWHWMHT  KUYMK  y3rapuwinapuga KoMmmneHcaumsnosym
KYPUIManapcuHm ynab — axpaTyBum UKKUTA — MMHUMa/T Ba MakCUMan Ky4dnaHuLu
penenapuaaH goriganaHnb amanra owmpunau.

Kamatum TymaHngary KopxoHanapHUHE loKnaManapu Taxnmnunga gasanapgarv
loK/1aMa CyTKa [JaBOMMZA KECKWH Y3rapn6 TypuLLy Ba TY/MK tOKNamMaHn nacaiunium
peakTVB KyBBaTHWHI MOC y3rapuinapu 6unaH éupra 6ynuiim mymkuH. ByHgan
lwaponTnapaa KomneHcauuanosum  KypuiManapHuHr — KyBBaTUHW  pocTnall
MOACTaHLMA KUpULLIMIa YpHaTUIaAMraH NKKN TOK peniecy épaamuia tokiama TOKu
6yinnya amanra owMpuULL Makcag ra MyBouk oynaau.

BypnHun pene toknama OpTraHnga KOMMEHCaUMAIOBUN KypuMacUHW ynaniau,
MKKUHYMCKM 3ca tOK/Iama KaMalraHuga KOMMeHCaumanioBun — KypuamacuHm
axpataan.  PenenapHMHr  yCcTaBKacWHW  y3rapTvpub,  ynapHM  KAWTULL
KOI(DPULMEHTMHN X1CObra onraH xosnga NnoAacTaHUMAHUHT TYpPAKU roKnamanapuaa
KOMMEeHCaLMAN0BUM KypuiManapmMHin KyBBaTUHM aBToMat pocTiall MyMKUH.

PeakTnB KyBBaTVHW MyHanuLwn G6yiinya aBTOMaT K pocTiall. KomneHcaumsaioBum
KypusMa HWHI KyBBaTMHW peakTVMB KyBBaT WYHa/MLWWHW Yy3rapuwn 6yinnya
aBTOMar pocTiaw  MyMKWH. JlekuH Oy npuHuMngaryn asTOMaT pocT/aLl
KOPXOHAHWHI camapain 3/71eKTP TabMUHOTUIa Xap AOMM XaM MOC KenaBepmaiigu.
MacanaH  lOKlama  3HeprocucTemMaga  Makcumym  6ynraHga — 6Gapua
KOMMNeHcaumsanoBuy Kypunmauwnab TypraHuaa KOpXOoHafaH TapMmoKra peakTuB
KyBBaT  OKMMWU  OGepunmium  MyMKWH.  ByHpaii  aBTOmMaT  pocTiawja
KOMMNeHcauMsanoByuy Kypuamanap axpatuamwmnm MyMKuH, Oy aca Makcaara
MyBonK 6ynvanan.LLly ca6abnn 6yHgail aBToMaT pocTiall cucTeMacu anoxmuia
TYNMUKAM  TapMoK1apfa KyNnaHUuIMWnM MyMKUH. PeakTvB KyBBaT WyHanuLLIn
6yinya KoMMNeHcauusanoBum KypuiMakyBBaTUHM aBTOMAT POCT/all CXeManapuia

Mlwra TyLMpPYyBYM opraH cudatuaa 6epunaéTraH TOK Ba KyuynaHuLiap MOCANTK,
PeNeHVHr FaiTarnura  Kylwumya KOH/JEHCATop ynab YHUHT WYUK CUIDKULL



OypuarvHu KMCMaH KOMMeHCauus KAWL WapTu 6unaH OA4MIA KyBBaT penecu
NLLNATUAALWIA MYMKWH.

KyBBaT KoathhuLmeHTH 6yimnya asToMaT pocTiawl. Arap TapMokaa CyTKa
Mob6aliH1aa KyBBaT KO3MMULMEHTN KECKWMH Y3rapub Typca KoMMeHCaLMsioBYM
KYPUIMaakTuB KyBBaT KO3(h(mumeHTH Oyiuya ynab axpatunagn. by eppaa
(hasoMeTp LIKnacuaarn GenrvnaHraH KyBBaT KO3m(uLVeHTnapy opanukiapuaa
Aatunknap ynaHagn. ®asomeTp CcTpesnikacu faTumk 6unaH ycTMa-ycrT Kesca KyBBaTt
KOMMEHCAUMANoBUM  KYPWIMAHUHT  yNaHULWIM €KX aXpasvwura  MMNybe
Gepvnagn. JIeKMH WYHW Xam TabKug/iawl  Kepakku, OOLUIKA pocThal
napameTpapuHN XnMcobra oiMaid, (hakaT KyBBaT KOIMPULIMEH Ty Gyiinda aBTOMAT
poCTNaLL KOHUKAP/W HaTWXanap Gepmaniam

PocTnalwHHI KOoMOHauuanm cxemanapu. KoHgeHcaTop Kypunmanapu-
HWHI KyBBaTMHW aBTOMAT POCTMALLIHUHI KOMOUHaUMANM cxemanapuga éup Heuya
KypcaTkuunap wuwnatunagn. byHaald cxemanap KuuMK Ba ypTa KyBBaT/IU
KYNUUAMK KOMMEHCAUUAOBUYM Kypuamaja WCTMKDONIM cXemanap cudartmaa
KynnaHunagn. KombuHaumanm cxemanap KoMmneHcaumsnoBum KypuamaHu asTomar
POCNALLHUHT GMP MOFOHANN Ba KYM MOFOHANN YCYnniap uaa Kynnadunagun. byHaan
cxemanapfa axpaTuaraH KoMmeHcauusnoBuyu KypuaMaHWHE 3apsfiaHraH Xosja
KaiTa ynaHuwura nyn Kynuamacimrn Kepak. BYHUHT y4yH KOMMEeHcaumsioBym
Kypunmanapy axpatunraH 2-3  MWH  JaBoMuaa  KaluTa  y/laHMac/uvru,
paspasg/iaH v 3apyp.

TapMOK Kyu/faHULWIKW ce3unapavM nacaMmb Ketca €KW peakTMB KyBBaT
MyHaNMLIM cucTemafaH NOACTaHUMAra KapatunraH Oynca KOMMeHCaUMsnoBYm
KypuiMaiap aBTomar paBvLifa vwira Tylwmpunuwm sapyp.  Arap peaKkTuB
KyBBaT  MyHa/ MM MOACTaHUMAAAH 3HeprocucTemara kapatuiraH 6ynca Ba
MOACTaHUMA LIMHaNapuaa HOMUHaI KyylaHULW caklaHuwWmMaa KOMMeHCcaunanoByum
Kypunmanap — axparuiagu.KomneHcaumanosum — KYPWIManapHUHT - pacT/iaLl
CXEMaNapUHM TaxIuan KyumparnnapHu kypcatagu. KopxOHanapHWHI akTuWB Ba

PEeaKTVB lOKNaMasiapy y3rapraHga peakTus KyBBaT — Y3rapTupuiin - 3apyp.



KoMneHcaumsnoBuy KypuamanapHUHI KyBBaTUHM POCT/ALL HOK/laMa yH4Ya KatTa

6ynmaraHuia Ba TYHIM coat/niapfa aHr camapanv 6ynaaw.

- OHr cofja poctnail ycynm KoOMNeHcaumsanosun KypunmanapHuHr Kyseatu 200
Ba 300 KBAp 6ynraHaa 6up nofoHan poctnalanp.

- Typnum KypcaTkaufiapra Kypa asTOMar pocTiall YCynnapuHu  Taxanam
«KamallnaBTOTEXHUKXM3MAT» KOPXOHACK 3/71eKTP TabMUHOTU CXemacu Y4YyH
CyTKa BaKTU GYyliMya pOCTMaHyBUM Ba Ky4NaHWLI MUKOGOPUHW 3bTnGOpra
ONyBYM  KOMOMHaUMAMM  pOCTNall CXemMacu 3Hr  camapasin  GYfULWINMHA
Kypcartagw.

Kamallm anekTp TapMoK1apUAa aHeprist TeXKOBUM TEXHOMOMMK CXeMa Kyivaaru

KYpUHMLWAA 6YNMLIn TaBcuS aTUNaW:

1. JneKTp TabMUHOT CUCTEMACK 3/IEMEHTNAPUHWHT PaLvoHasT FOKNaHULLN.

Kyu TpaHctopmaTopnaprHu camapanivi PeXMMUHN YpHaTULL, YNapHU pauoHa
OK/1aLL,

2. OnTMMan KyuynaHWLWHKW TaHMall, KOMMAeHCaLMsaNoBYn Kypuamanap ypHaTuLl sa
YNapHUHT KyBBaTUHW POCTNaLL,

3. DNneKTp aHeprus cuaTUHM aHUKNALL Ba ynapHu axwunaw 6yinnya tagovpniap
NLWIa6 YMKNLLL, KOKNaHWLL rpaduKnapH TEKMUCNALL.

4. KOPXOHAHWHT 3HepreTMk GanaHCMHU Ty3uw. Xap 6up  uwnad  YmkapuLw

OYNIMMUHUHT 3HEPTUa CUFUMUHU aHUKNaLL. ACOCUIA Taliép MaxCy/IOTHUHT 3Heprus

CUFUMUHW  ypraHyw.  Mwnaé  uMkapull  MeXaHU3MW HUHE  3HEPreTuk

XapakTepucTUKanapuHu Ty3uil. Xap 6up mMaxcynoT TYPUHUHT 3HEPrus CUFUMUHN

TEXHOJIOTUK KYPUIMaTapPHUHT UL PEXUMUHM XrUcobra o/iraH Xosaa aHuKIaLll.

5. TexXHONOrnkK >kapaéHnapHy Taxnm KAIULL Ba 3NEKTP 3HEPTMS WUCTEBMO/N

PEXVMNAPUHN YPraHuLL. TEeXHOMOTMK YKapaéHNapHUHT XYCYCUATNAPUH YPraHuL,

MaXCY/IOTHUHT  SHEPIUst CUFUMUTa TYpan PakTOpPapHUHT TabCUPUHN aHWKNaLL,

3Hepropecypcrap Ba 3/1IEKTP 3HEPrUACMHUHT TeXall pe3epBiapuHy OUULL, 3N1EKTP

3Heprusa capuHM KaMamTUpPyBUM 3HI camapasn TafbupnapHu uwnad 4YmkALL,

(TaWwKnnMii  Ba TEXHMK), KYPUIManapHW 3Hr camapann W  pexxmmiapuHu

aHmK/1atl.



6. TaWKMMA — TEeXHUK Tafovpnap pexacuHun Wwnad YuMKAW Ba  YHUHT
OaKaPUANLINHL Ha30paT KAWL, 3M1EeKTP MCTELMOMIN MPOrPeccB MEbEPAPUHH
Mwnad YMKALL, aKTUB Ba PEaKTUB 3HepPrus MCTELMOMHW camMapain Xucobra
O/IMLLUHN TALLKWUA KAWL, ONeKTp 3HeprusgaH (onganaHraHu yuyH Y4yH Kyn
CTaBKa/iM  Tabpud)  Genrwnaw, — acocuii  TEXHONOTMK  KapaéHapHu
aBToOMaTNaWTMPULL, 3CKUPraH YCKYHamapHW SHIUM  HOKOPU  (h.1.K.mnapura
IMALITUPUL,  KYPUIMAIAPHVUHT  3KCNAyaTauyoH  WLLOHYIUK — [apadKacuHW
owMpuLl, HOaHbaHaBMI Ba WKKUIAM4YM 3HepropecypcrapgaH qoiganaHui,

3NEKTPIHEPIMS TEXALUHWUHT AHTU  Pe3epBnapuHN  KAAVPULL, TOMWLI, MOoAawii
paf0aPMaHTUPULLHW TALKU KANNLLL

3. 606. INNIEKTP TAPMOK/IAPOA PEXXNMTAPHU
OMNTUMAJINTAWLTNPULU



UOPA - TAABEVPJTAPNHN NLLUNAB YKL
3.1. icTebMOMYMIapHUHTE 3M1EKTP HOK1IaMacHK 60LLIKapWLL,

cTebmonumnnapHu y3nykcus Ba ULLOHYIM paBuLLIAa 3N1eKTP bunaH TabMuHMaL
aHuK OynraH KWAMHYMAMKNap 6unaH OGOfNMK, AbHWM 3HEeprocucTeMa 3M1eKTp
tOK/IaManiapHN HOTEKWUC CYTKaM rpagur 6unaH 3nekTp toknama rpamknapHuHL
WwaKkmm Myxum axaMuaTra ara, ynap ogarga  nposBasil Ba nNuknap 6unad
XapaktepnaHagn. Ynap acocaH 3/MeKTp 3HeprusgaH KOMMYHan — Xy>Kaink
MCTEBMONYNAPK, LIaxXap 3MIEKTP TPaHCNOPT, >kamMoaT MafjaHWUin —MauLLnia
KOpXOHanap Ba OowkKanap TOMOHWAaH spatunagn. by xon 6up TOMOHZAaH
KYHAY3MM Ba Keyku coatnapgarn MaKCUMyM 3/IEKTP HOKUHUHI  3HEpPreTuK
TM3MMUZA KyBBaT AeMUUTMHM ApaTuwira cabab 6ynagn Ba Oy Xon
TALWKWIOTNap4a HOpPMan paBuLLAA 3/M1EKTP TOKWMHW Yerapanawira onnb kenvo,
MKKUHYM  TOMOHZAH 3MIeKTP  CTaHuuAnap reHepaTopiapHUHT  KyBBATUHU
eTMIMacAurnra onmé kenagn. LLyHaaldi KANWG, 3NEKTP HOKMHWUHE rpadurnHu
OLUMLLIN HaTMXacKaa TEXHUK — MKTU COANIA KypcaTKnunap EMOHaLLraHaan nunao-
YMKAPWLL TALWKUIOT — KOpXOHanapia Xam EMoHaagu.

Xo3upry BakrAa HKMaHWW rpa@uruHA TyFpunawl Y4yH CYB OKAMUHM
perynupoBka (Co3naHraH) KAIMHTAaH 3MeKTP CTaHUMANAPUHUHE  POCTNaHULL
UMKOHUATK thoindanaHnnmokaa. AMMO 31EKTP CTaHUMAHUHI 60p 6ynraH KyBBaTy
FOKMaHML TpaurnHn aiMaluTMPYBUM 3NEKTP CTaHUMSANaPHUHT reHepaTopiapiaH
(horganaHuwra Maxoyp.

Y3rapyBuaH HOKNaHWLLIra ara MOHEBP PeXMMAars 3eKTp CTaHUUANApPHUHT
KOHAecauMoH 611oknapuaaH oinfanaHnil HaTmkacmaa JOVMUK paBuLLda nyckiap
Ba TYXTaTWLLMAP XKUXO3HW Te3fa 3CKMPULLIMTA, EKUFUHUHT OpTUKYa capdum Ba
3NleKTpOoCTaHUMANapaa 3SKChayaTaumoH CapUHUHE  owuwmnra onmb  Kenagw.
Hatmxaga sHeprotusum katopupa reHepauusi Ba WUCTebMON KAIMHAETraH
KyBBAaTHVUHI 6anaHcu Gy3unagn. DNeKTp TabMWUHIOBYM TalWKWUAOTHUHI FeHepauus

KAMYBYN Ky BBATUHWHT AehLNTA Kennb umknO, aliHMKCa CYTKACWHWHT Keuku



naBpuaa MCTEbMOMUMIAP HOKUHM KOMal YJYyH eTapin gapaxaga oynmangu.
ByHzain xonnapfa KyBBaT Ba HOpMas 4aCTOTaHW TabMWHMAW YYyH Ba 3Heprus
TU3UMK TYPAN TaabupnapHyu Kynnawl, SbHW AMMUTAA Yerapasallnap Ba OXvpru
Tafbup- anoxmpa  caHoaT TalUKWAOTNApPHWM Yumpub KyWWL Xam  MYMKWH,
PaBllaHKW, KypcaTWaraH 4erapanawifap caHoaT KOPXOHa/lapHUHI  TeXHUK-
MKTUCOAMIA KYpCaTUKM Ynapura canbuin TabCup KypcaTtaau, ibH axaMysiTiiv Xabp
GunaH MaxcynoT TaHHaPXUHN OLIVpaan.

Xap Ovp TalKWNOT 3M1eKTP HOKUHWM 6GowKapuil rpagurn  yuyyH V3
UMKOHUSATNapra ara. bynapra, anoxuga TexXHOMOMMK oOrepauusnapHn  Keuku
MaKCUMyM MUK 6yniMaraH BakTra YTUPWL, YMKMaraH maxcysnoT KOMMEHCALsicH
6unaH anoxhaa ANEKTPONCTEbMONUNIAPHN MaKCUMYM FOKMaHULLIM YTULLIK coaTha
TYXTaTuLL.

ByHaaH Tawkapu, 6y makcafnap yyYyH Ka epfa MyMKWH 6ynca pe3epB YCKYHa,
YCKYHaNapHNU PEeMOHTW y3unaau Ba KynnaHwnagn. AMMO 3Heprus TuaMMAa,
LUYHVHT eK TalWKNI0T KOPXOoHasiapAa KartTa Tagovpiap yTkasuaca XaMm, HKIaHuL
rPaUIMHUHE 3UYnNaHUW TeHaeHumacn owaantu Ba MK — v oKNaHULWHK
KOMJaL MyaMMOCK KOMasanTu.

doliganaHnnaétraH KyBBaTHW KamanlTUpWL Makcaauia TalKWNOTHUHT 3M1eKTp
TU3MMU MaKCUMyM coaT/iapfa uYMKapuiaéTraH CaHoaT MaxCY/NIOTHUHT XaXKMu
KAKapMaraH Xosiga 9MeKTP FOKUHUHT  rpaukiapuHyi  onTUMu3aums  KuavL
MEeTOAMK acoCu TakIng KNTMHMOKZA.

ANeKTp HKNaHWUW rpauruH1 co3nall macaiacMHKM Xan KuaraHja caHoat
00bEKTNAPX HOKMaHUW TYLWIMLW TEXHONOrMK npoueccra ara 6ynub, wvwnab
YMKAPWLL CMeLudrKacy YMKapaéTraH aHuK KWAMHYNAK KeNnTupnG unkapaiu.
KypcatunraH niinaé-ymkapuill yuyH Takiug KMIMHAETraH co3nall MeToAnKacu 3
aTanjaH noopar:

1. XNCOBMaHAETraH JaBpHY aHMKIaW — BaKTHWU Kecull, Oy BakTAa LWKIHWUHT
aHUK MUKOOPW TyraraHujaH KelinH SHEProTMU3UMHUHT MakcuMym YTULl BakTy

GunaH TEXHONOTUK KK JKCMnyaTauna nay3aCu TabMUHNaHa4N,



2. arperaTnap MMKGOPUHW aHUKaL Xap CYTKa/IMK MOCMALLWLLIHM TabMUHAALL
YUYH 3HErOTM3UMHMHI MakKCMMyM YTull BakKT¥ OuiaH TEXHOMNOTMK  EKK
aKcnyarauus naysacu TabMuHIaHaaw.

3. co3fawl (perynvMpoBKa)HUHI AUHAMUK MOLENVHU  (DYHKUMANALWTUPULLHA
TabMUHMALL YYYH LMK/ NapameTpy pocTiaHaaw.

BepunraH METOAUKAHW KeNTUpamms.

t, — YUMpUL €KM HOKNaHMLW TYLUULLIVHKX Nay3a 4aBOMUANUIL Ba tg — ML BaKTUHA

Y3 nuuira onraH t, - LMK 4aBOMUNINTHY ©HOGATra 0Nne:
L, =t +1, (3.1)
Typnn 6ynuwmn MyMKWH, cyTkaga T coatnap MWUKLIOPUHW OWMPUETTaH t, _ LMK

NaBOMUINIUIUHW CO3MALL YUYH arperaT/iapHUHE Kepak 6y1raH MUKGOPUHM TaHNaLL

MacCaslaCHN e4aMIn3.

BMpMHYM XonaTaa (xonaa), tLl. > { 6ynranaa,

1;J =7+ (3.2)

(At — cyTKa YerapacuaaH YMKaBTraH LMK KACMU).

Arapga A umkn 6ownaHuwn (bown) sHeprocmcTeMa MakCUMyM YTULLNHA
Tyraw BaKtura MyBo(uK 6ynca ne6 xmcobnacak, yHaa C uykn oxupu 6unaH 6up
xun (Moc) 6ynca Ba MyBotMK X0/4a FOKMAHWULLIHUHT TYLUMLLV Ba FOKNAHULIHW AHTI
MaKCMMyM oXupu 6unaH naysacu CHykTa b HyKra 6unaH 6up xun (Moc) 6ynraHia

amasra oLumpunagn.

NAt =7 (3.3)

Arap n — TynuK COH 6ynraH xonatAa, cos/nall TabMWUHMAHULIN MYMKVH.
Arapga 06y wapt amanra owwmpunmaca, yHga (3.1) TeHrnamacuMHWHTC
KOPPEKTUPOBKAcK Tanab KAMHaaW, 6y t, Ba tg BaKTHUHT TEXHOMOTMK Y3rapuiunap
LLIaponTK Byinya xmcobura 6ynmwmn MymMmKuH.

MakcumMyM BakTu OufaH TEXHOMOIMMK nay3aHuW COBMELLEHMS YYYH Kepak

6ynraH XucobnaHraH AaBPUHW aHUKIALW  YYYyH [AMHAMWK MOZenb Takang



KANMHAAK, Y CYTKa/IMK paHXMpoBaHWe GunaH Ty3unraH, xamia 6utta MakCMmMym

CyTKa 6yinab cosnatl y4yH Ty3uraH:

t, = tl + [(AT+Z‘2‘AT+(2AT+T3‘2AZ’)+[(n—l)AT +7-(n- 1)Az'] + |_nAr+z'n—nAr]

Y
(3.4)
nHobatra oMb -nAr=0
141+ =N1] (3.5)
Kyingarvium onamums
t, =n(z +Arz)=nt, (3.6)

t, XmcobnaHraH [aBPHUHT [AMHAMUK MOLENMHM WCTEYeHWe N LMKANAPHUHT
TyrawmaaH KeiimH nay3aHu MakCUMyM BaKTW OunaH moc (6Mp Xun) Kenmwm

amasira owvpvnaay Ba Moaenb Kyvuaarv KypyHuLLIra ara:

t =

p = (tyg A +(t; + At + 241 +lty3 - 24e + 3he) + (e

Un-1)
(n - 2)At + (n - 1)At] = (n -1, + A
(3.7)
ékn (3.4) hopmynacu 6unaH MyBoUKxonaa,
t,=(n-Dt, +(n-Dt=nt, G

Arapga naysa BakT¥ 2 Ba YHAaH Kyn cyTKa 6yrca, 6YHUHI HaTukacuia 2 Ba

YHaH KYyn MakCyMymnap HKMaHUWW Kamasan (nacasgy), YHAa BblpaKeHue

Kyivaarn Ky pHuLIra ara I’L[u (3.9)

YT

(Y -nay3a srannaraH Makcymymsap COoHu)

T (3.10)



(3.10) wapTnra pmos KWINHraHaa, SbHU n Apo6HbIA KMAMaTAa, CyTKa Yerapacuia
CyMManX  MakCMMyM  [JaBOMWUAMUIMHX  TabMUHMARAUraH  UMKNTAPHUHT

arperatialTUPULLIHK amasira oLUMpamm3, Kyinmuaarm wapouT nHobatra onHaaw

(K — arperatnaliTMpULLIHUHT KMCKap TMacK). byHaa
At=r-Kt, (3.12)
=T
Ba n= K (3.13)

FOkopnga antné yTunraHugek AMHaAMUK MOAENb 3HEPrOTU3UMHUHI MaKCUMYM
coaTnapuia FKMaHULLIHN Xap CYTKa/IMK nacaunlinHyi TabMuHnaian. MNpaktukana

OVHAMUK MOAENHW (PYHKUMSNAWTUPKLL YYYH arperatnapHuUHr Kepak MUKZLopW

éTMacIuru MyMKuH, abHM f_ > F. Arapga F < fp, YHAA CO3Malll >XapaeHUHT

Y
AMHAMWK MOZENVHU PYHKUMANAWTUPULLHA TabMUH/IALW YUYYH «LIapTIn arperar»
TYLUYHYacy KupuTunaau, byHaa f, Mukiopu Kyinaarv TeHrnamagaH aHuKNaHazau.
fu=fp-F (3.14)
LLIyHAain knnnb xucobnaHraH gaspaary CyTKasap COHM arperariap Mukgopura
HucbaTaH MyBOgMK 6Ynnb, xucobnaHraH gaspga T cyTkanap jaBomuaa KyesaT
nacavvLIn TabMUHNAHaaN.
MpakTuKaga, WyH4ain XonaT Ky3aTuamwm MyMKUH, SbH KaTTa LeXNapHUHT LK
nunga KAYMK Uexnap, 3MeKTp HKMaHUW Tywywn 6unaH  60finK  Xonaa
(hyHKUMsNawTmpaan. byHaai TU3MMHN «LUMKN UMKNga» Aed6 HoMmnaca 6ynaan.
FOkopuaa caHab yTuaraH xap 6up 06bEKTNAP YUYYH 3/EKTP HOKMaHULWIHUHE CO3NaLLl
MPOLIECCUHN ANHAMUK MOAENN Kypuo unkinagn. byTyH KOMMAEKCHM co3natljaH
Makcuman atteKT, (hakaT anoxpfa LMKnorpamManapHn 6yTyH TUSUMHUHE 6up
OMPAMK LMKNOrpaMMara Kyyuwin xonatuga, amaira owvpuwl MymMKuH. bByHpaa

06s13aTeNIbHbI (MXXOYpPWIA) WApPT Oy TEHTIMKKa pyrosi KNIULLANP.

Oy epaa: nt, =T — (3.15)



T (3.16)

T - acocuii umkn pgaBomuinmrn. KauyoHkn E - TynuK COH 6ynraHfa TeHrmvK
TabMWHNaHaan. Arap E — 6YNMHYBUM COH 6ynraH xonataa cosfawl  MyBOgMK

06BEKTHUHT LIMKN NapaMeTPHUHT KOPPEKTUPOBKACK aManra OLLUMpuUiaaun.

3.2. DNEKTPIHEPTUSHN TexXall 6ynya TalKNIUA-TEXHUK Tagompnap nwnab

UUKWLL.

ANeKTP EPUTULL TU3UMULA 3MIEKTP SHEPTUACK CaphIUHM KaMaiTUPULL.

1. Nwnad umkapuwl >XoWnapuHu Eputnw  Tuavmuga APJ1-700  namnanm
épuTrnunap  KyNnaHuo,  ynapgarv  namnanapHv - [P/1-700  namnanapra
anMalTMpULL TaBcua aTunagn. bup xun HommHan KyBeata P, =700 BT épuTtyBum
OKMMNAapPHWHI HucbaTaH MyBO(MK (axammatun) kuiamatu F,;=35000nm (APJ1) Ba
F..,=595001M ([PW). YpHaTtuaraH namnanapHuHr yMymuii Mukgopm 192 oHa.
Tanab KANMHaéTraH EpyFMKHW TabMUHMAW Kepak OynraH LwapouTha Kepak
éynran AP/1-700 TMnav namnanap MUKLAopU

N 2Ly, 235000

N{F=NoFo:
1R=N2F2 F, © 59500

M92=113a0Ha

DNEKTP 3HEPrMsAHM GMP iinnga TexxamnaHraH KaTTaMKHIY aHUKIaiMus:

AW, , = (P, -2P,,)=K_T =0,7(192 -113 )[D,98

[2300 = 124646 ,2kBT .4

oy eppa: K.=0,98 raspaspsg namnanapHUHr tanad koapduumneHtn; T=2300C
EPUTYBYM OKNAHULLHW MaKCMMyM (holiganaHunLL 4aBOMUANNTA .

1. 3aBop TeppuUTopusicnaaH TalKkA EPUTULLIHL aBTOMATUK GOLLKAPULL,

Kyinngarn t1agévpHu KUpUTULL 61naH pekomeHgaumsara 6uHoaH afekTp SHeprusaHu
Texxamkopnurn 10% atpody néopat. Tawiky EpUTULLE EpUTINYNAP UHUHT YMYMUIA
MUKIOPU — 18 poHa. Texab KOMWHFaH 3MeKTP SHEPTUSHW  KaTTaIMrMHM
aHUKNarMms.

3.3. DNeKTp TapmoKapaa pexxmmMmnapHu onTumMannatTnpuLL



AneKTp TapMoKIapaa 3Heprna CpoghiapuHY KamanTUpumLL OXMUp oKMGaT
6Up KBT.C aNeKTp aHepPrns TaHHaAPXMHN KamanTmpaan. YHra capd KninHra
3HEePreTUK pecypcrap MUKLOPUHWN TeXxxanan.

_Ver (an& tAW) (3.17)

Yn

no

Oy epAaa Y. -3HeprocucTemara uLiad Ynkapuarad xap oup KBT.c aHeprusira capg
6ynraH CoONULLITUPMA EKAIFU MUKLOPW.

Wio- 3M1EKTP MCTEBMOUMNApra tobopuarad ongany anekTp aHeprus MUKLOPK.
Y- MUKIOP 3MEKTP 3HEPrns ncpodrapHy Kamannim X ncoobura sa
aNeKTpoCcTaHUmMsNapaa capd 6ynnaérraH EkUIFM pecypcnapmrHm Texkatl xucobura
apuLInnaau.

SHeprua ncpognapuHy nacanTMpuLl MeToA1apn y4 rypyxra oynvHagu:

1. TalWKWAWIA - 3NEKTP TapMOoK/Iapra TEXHUKHU TaKOMUNIALTMPULL Ba CXEMa,
PEXUMIAPHN ONTUMANNALLITUPULL Taabupiapw.

2. TEXHWK — 3M1EKTP TapMOKIapHY TaKOMUINALWTUPKWLL, AHTUIALL Ba KypUInLL
6yinya Tagbupnap.

3. 3NIEKTP IHEPTUSCUHMN XMCOOra ONULLHM TAKOMUINALLTUPULL, KEHTaTUPULLL.

By Tanbupnap anekTp sSHEPrUSCUHUHT (B3MK MUKLOPUHN KaManlTUpMaiau, nekuH
X1Co0ra 0NINLLIHN Tafdmpra conune, AacTabK1 Mab/lyMoTapra aHUKIMK KUpUTuo,
6a3u xonapga Tvxkopart UcpoiapuHM KaMmamLumra onmé Kenagu. SNeKTp aHeprus
MCPOMIAPUHI KaMaNTUPWLL TaAOMPNAPUHUHT TapK1bu Kyiaarn unsmaia
KeNTpuaraH. ANeKTp Tapmok/iapaa aHeprus ucpopnapn (S3M)HM KamanTMpULL
yopaslapuHu GaxoaLla 0y HopaslapHUHT TabCUPUHI XMCoGaLL acocu Bynaau.
KYLWm1Mya XapaxxaTiapcu3 yTKasnnaauraH Talkuania TaaompnapHuHr
camapagop/Inr 3/1IEKTP SHEPTMACMHUHI Kamaiul MUKLOPY - sw 6unaH KN yHra

MOC XapakaT/TapHUHI KaMaluwm - 63, = oW, /100 ndoganap 6unaH ndoganaHagu.



ANeKTP TapMOKIAPHWHT camapagopIMrMHA OLL MpULL

6yinya Tagbmpnapm
i
['eHepaTOpnap WK ONeKTp  TapMoKkap DNEKTP  3HEepPrusacu
HUHT  camapafopnv | —7—| HUHI  caMapagop/v HUHTTUXOpaT Ucpod)
FMHW OLLIpULL TMHW OLLIPALL NapUHN NacanTupuLL
DNEKTP  3Hepruacu ONEKTP  3Hepruacu DNEKTP  3HEepPrusacu
HU ULWNab ymkyL HW y3aTULL HY cOTuULL
v v v v
DHeprocucTema QNEKTP DNEKTP TapMOK QNEKTP 3Hprus
PEXVMUAA aKTUB | | SHEepruscu napugarv TeXHuK CYHM X1COOWi1 Ba
KyBBaT 6yiinya ncpodpnapura 3Hepruns ncpog TEXHUK Xx1cobra
ONTUMAINALWTUP | | KeNTUPYBUM NapUHN KamanTu O/MLLHN TaKOMW
LU Tapbvpnap pvw Tagéupnapwu nnawTnpuLW Tag,
7y Gupnapu
A 4 A 4
j?:eKTp CTaHLVS EKI/IIH:I/I capuHm = VCTEbMONMNaD
pAa EKANFU KamautmpuLu = g BYINaH 3MEKTD
capmHn KamanT | | 6unaH 6oFINK = =
3 3HeprusacK yyyH
NpULL Yopanapu Tagbupnap = %
= = XMCO6-KNTOO KA
X ) ) ULLHWN TaKOMWAIa

s y opana
EKnuFn ncponapiHi KaMaiiTypuLL Yopa Tageupnapu WTMPULL HYopanap

8-pacm. SHeprocucTeMaHHI camapagop/IMrMHL oLMPULL TaabupnapuHNHE
CTPYKTYypacu (Tapkmon).
TexHWK TaabupnapHNHI caMmapafopIMIrMHi 6axonatuja KywwMya pasua
3apyp Kanutan mabnafnapHu (T) x1Mcobra onumiu Kepak. MaBxy KanuTan
MabnaFNapHUHT MKTUCOAMW camapagopMrMHn 6axonatl MeToAMKacK KanuTan

MabnaFnapHUHI KonnaHuw mayanatuim 8,3 nnn aeb oenrnnaraH, SbHQ:

T, K <83 (3.18)
oW, —-(P,+P,)K

0y epaa P, Py — MabnafTapHUHT aMapTu3aLns Ba Kyp nnmanapra Xxv3mar
KypcaTuLL XapaxxaTapuHUHT MebEpUIA MUKLOPIapW.
Amanuii xucobnapga P, + Py =0,1 ne6 kabyn kunvHaaw. by epaa kanutan

Ma6naFnapHUHT innank kornasnw Mukaopu 190 — 1206 wy Tawkun kMnagy.
8,3



ByHaH Kenmnb Ymknob MUK KeNTUPUATaH XapaxkaTnap:
53=63, -0,22K (3.19)
by epga: A+K+P,+Py=0,12 + 0,1=0,22
MKT1coamniA camapafiop/iMK Xxmcobnapuia §3. HU aHUKNaLll y4yH 3/eKTp

3HEPrva YUyH 6YnaguraH xapaxarnap Kyivuaarnya aHuknaHagm:

2

3, = A+BKma (3.20)

T
Oy epfa A Ba B afsangaH onvHagnraH KoaghpuumneHTnap, MANINK KOKNaHNLL
(choinpanaHmLl) caoTura Ba paiioHura kapab onvHaaw.
7500 = 7 > 400 6ynca A =1,33Ba B = 1700
400> 7 >1000 6ynca A =1,91 sa B = 133 6ynagu.
Kmax- MaKCUMyM HOKnamanapfa WWTUPOK 3TULW  KOI(M(IULMEHTH, HOKNIAHWLL
rpagurmuga Makcuman HKNaHuLW coaTniapura MoC 3M1eKTP 3HEPrus UcpopiapuHm
Kamaiuw rpaurn  OpAMHATaCUHWHI, TPaMKHUHT  MakCUMan opAmHaTacura
HUCOaTN KYPUHULLAR aHWK/IaHAAN.
Hapx KYpCaTKUUMAPUHUHT  HOAHMKVK  WHTEpPBANMHUHT  (3.20) wudogaaaH
aHuK1aHaawn. Yerapaeuii XOTONNTY s =+ 5 % fe6 GenrunaHrad. FapaHTusnaHraH
Camapafop/iMK MUKAOPUHM  Xxucobnaluga WK KenTupunraH xapaxarnap 3,
MuKAOPWHK 0,95 ra KynanuTypunagn. SnekTp 3Heprus ucpothnapyuHm xyucobnaiiaa
3MIEKTP 3HEPTVA TabPUPUHUHT YpTaya MUKAOPY KAOYN KNMHAAN.

53, KeNnTUpWAraH XapakaT/apHUHT Kamaiull MUKAOpMUra 3M1eKTp 3Heprus

n

NCPOthNapMHN  KaManTupuwl TagabupnapuHUHE  TabCUpUHK  Gaxonawija 3M1ekTp
SHEPIUACMHN  MWMab  YMKApULL  KeNTUpWAraH — xapaxarnapugaH. Kanuran
KyrnaManap MUKLOpY MaxcynoT TaHHapura Kupagu.

JNeKTp TapMoKIap XYXaurv XOLUMNapUHUHT xap O6upu 3MeKTp 3HEeprusacu
ncporapnHn KamaiTmpuw Yopa — Tagdupnapuga MWTUPOK 3TULLMApW 3apyp.
Xo3up Kamawum Tymanmgary 2009 xMco60T Mnnm yuyH OIMHIaH Mab/iyMoT/iapra
Kypa 3/1eKTp 3Heprus ucpodnapun ovmra 19-20% atpodmaa 6ynné Konvokaa. by

KypcaTkuy pecnybnukagary yprada ucponap mMukgopugaH 3-5% ra kyn 6ynm6



YHU KaManTupuil, Mebépuid kaiimatnapra (15%) kentvpuil yopa Tagobup napuHm

(v

KypuL 3apyp.
ANeKTp 3Heprua ucpodrapvHu KamalTUPULIHWHE acocuii ynnapu 6y

ANIEKTP  3HEeprusacyk  UCTebMONYMNapu  Tapmokiapura  KOMMeHCaUUsaIoBym
KypUnManapHu ypHatuw  — 60%rava camapa TakKCUM/IOBUM Ba  pagran
TapMokK/lapJa KamreHcaLmsanosyum Kypuamanap ypHatuamé onviH agu. (35,110kB).
KonraH 20% Kucmmu uctebmonuunappa, 0,4 kBnn Tapmoknapa yTkasunrad
Tafbupnapga onvHagn. emak 6mp anekTp aHepruscy ncpogiapuHy KamamTupmL
YUYH TapMoK/1apAa PexxumM KypcaTKuuiapuHu aximnnatl tagéupiapu yTkasmamms,
KOMMEHCaLUMsIOBUM KyPUIManap Kynnaiimms sa KyluM4a TexHUK Taabupnap

nwnad YmKamms.

3.4. ONeKTp TapMoK/iapa pexxrumaapHn onTUMainawTupuLL

JnekTp TapMoKnapZa pexuvmMaapHY ONTUMaNIaWTUPULWL  Tafoupriapura
Kynugarnnap Knputunagu:
1. 35110 «kBnu  9nekTp  Tapmokiapga  Ky4YlaHUWHW  POCTAaLlHW
ONTUMaTNALLTAPULL.
2. Enuk anekTp TapMokiapAa PeakTVWB KyBBaTnap Ba TpaHchopmauusiall
KO3(h(pLMEHTKM ByiMnya 6apkapop PeXKMMIapHU ONTUMaNIALLTUPULLL.
3. leHepaTopnapH CUHXPOH KamreHcaTop peXxxmmura yTKasuLl.
4. 110 kB faH roKopY Ky4naHuLWW TapMoKiapa yNaHuW — axpannil XonnapuHm
OnTUMaNIaLWTUPULL.
5. VIKkn TOoMoOHnama TabMuHnaHrad 6, 10, 35 kB TapmoKknapaa axpatuil
YKOMNapUHM onTUMannaTUpKLL.
6. Kam toknamanapaarv pexxMmnn TpaHcthopMaTopiapHi axpaTne KynnLL.
7. TapMOKHUHT FOKNMaHWULL rpaduirmHn TeKUcnaLll.
8. 380 Bnu uctemonuumnap Tapmokiapuia toknamanapHu tekucnatl.
OumK 9MEeKTp  Tapmoknapfa  KyunaHULIHW — pocTiall  KOHYHUAT/IapUHK

onTUMannaTMpmw. Oumk TapMoK pexummaa 6, 10, 35 Ba Gawb3u Xxonataa



110kBnn Tapmoknap wwnab Typagu. YnapHu TabMuHAaW Mapkasnapn 220
35/6,10, 220- 110/35, 500-220/110 kBnn nogctaHumsanap 6ynagm . TabMUHIOBYM
TpaHcopmaTopara KyuiaHWULWHN PoCTNallHMHI Basudgack 6,10kB Ba nacTpok
KyunaHWLLAM 3MeKTP MCTEBMONYM LUMHanapuga pyxcar 6epuaraH KydnaHuil
WHTEPBA/IMHN  TabMWHMalWAaH wubopat 6ynaan. Ly 6unaH Gupranvkaa
TapMOKZAry 3MeKTp 3Heprus UcpodiapuHn nacaiuiumnra spuwmnagn. by xonga
ANIEKTP  3HEPrus  MUCPOQIapuHN, KamMakTUpUW UMKOHUATNapn 6,10 kBnu

MCTEBMONYM TpaHcopmaTopnapaa KyunaHWLLHM pocTiall BocuTack 6Yynca

opTagu.
110 kg 32 KB |
% é PMH
10 KB or M2
ns s

10-pacMm. SMeKTP TabMUHOT CXemacH.

6, 10 kKBnn TapMoKknapaa Kyy4niaH1LLHM POCTaLLl LWyHAal aMasira owmpuiaamn ki
MaKCUMas FOK/IaHULL MaBcyMIapuaa KyyaaHui MakCMmMyM OLLnpunagn, MUHUMa
FOK/IAHMLL MaBCyM/1apuaa aca KyynaHuw MAHUMYM Yerapara TyLumpuiagn.
ByHzain pocTnall Kapama — kaplum poctaw gevunnagn. KOknama P, gaH P,
rayaysraHga Tamokga KyunaHuw U nan U rava y3rapagu. 10- pacmaaH
KYPUHAAUKA, KYUNAHWULLHWUHT Y3rapyLLy Yn3vkIM KOHYHUAT Byiinya amanra
oLlaau.

cTebmonum TpaHcopmatop NoACTaHUMACKAA KyUTaHULWHKW - poCTiaLL
UMKOHMAT  Bynimaca Oy  BasupaHM  (pakaT  MapkKasuMii  TabMUWH/I0BYM

TpaHchopMaTop MOACTAHUMACK Opkain OGaxapunaan. ByHpa an6atTa, 6apya



TpaHcgopmaTop noAcTaHumacuaa 6, 10 napaa 3apyp KydnaHuw ysrapuiinapura
apuwn6 6ynmainam, Ba Mabiym 6up ncpodiap Konagu.

KyunaHuwiHM  pocTnawl  Kypuimacu — 6op  TpaHcopmartopnapfa — Ba
TpaHcopMaTopAaH YMKKaH — MWYM  ugepnapfa  KyylaHuwHM - pocTaLl
KOHYHNIapMHW XuKcobnawl TpaHCOopMaTopIapHUHT HOKOPU Ba MAaCTKM Kyd/laHWLL
LUMHaNapuaa makcuman (vV,) Ba MUHUMan (V) FOKNaHuwapuaa onMHraH Bam oc
dugepnapuga 6uppaHura  kaig KAnmMG  6opuaraH  yn4yoB  MabsymoT/iapura
acocnaHué Gaxapunagn. Ynuosnapga aHukIMK Knaccu 1,0 faH kam Gynmara
BO/IbTMETP/IAP ULLNATUIALN.

Xycobnawl éowwmaa UCTeMonyM TpaHcopmartop nogctaHumsacunapga (6, 10xB)
Ky4naHuLnap ontuManiawTupunan, Kemnd aca 35kB v tapmok/iapaa, oxmpuaa
110 kBnu Tapmokiapaa pexavMmnap ypHatunmné xucobnawnap 6ax apunau.

Arap MUCTebMONYM TpaHcgopmaTop MOACTaHUMACKIAPAA KyYIaHULWHW pocTiaLl
BocTacy 6ynca (V=6, 10kB) V' Ba V KyunaHuwiapra TapMoK PeXUMIapUHM
Xncobnatl HaTuKanapuaa oIMHraH KyynaHuiiiap U. Ba U TyFpu Kenagw.

By epaa TapMoKZa KyulaHWULLHWHT Y3rapyil MebepnapvH1 TabMUHIOBYM acoCui
OMUN cudatMga Mapkasuii TabMUHIOBYM TpaHCOpMaTop MNoAcTaHumsacuia
KyylaHuw  y3rapuwmHuHr - d, =U, -U,  6ynmwumn  6ynagn. by epga
Ky4naHULWNapHUHT MakCc/MMal Ba MUHUMaI MUKLOPU U, Ba U, TakCUMIOBYM
TpaHcopmaTopda  (maepnapHM  YPHUHW  anMawTvpul  6unaH  Typau
TpaHcopmaTop noAcTaHuusicunapga ypHatunagu. Arap 6, 10kB Tapmok/iapaa
KyufaHuw ucpodiap MUKAOPW aHWK 6Yy/ca oHI sKMHMOArV AU, Ba OnMCAarm
TpaHcgopmaTop noacraHumacuaa AU, MapKasuii TpaHcgopmaTop
NOACTaHUMACUAArN KyUaHULWHWHE y3rapul avanasoHun:d, =AU, +d, 6ynca Oy

epaa d, gouMunin xaapangaH AU ananasoHura Ba K, ra kapab onmHagu.

3->Kazsan

Kmin dn,% AU ',qa %

0-2,5 2,9-5 5-7,5 7,5-10 10-12,5




0,2 2,4 4,4 6,4 8,4 10,4
0,4 1,8 3,3 4.8 6,3 7,8
0,6 1,2 2,2 3,2 4,2 5,2

Mapkaswuii TpaHcopMaTop NoAcTaHUMsACKAA KyUnaHULWHUHE pocT/aLl

Avana3oHu 6, 10 KB Tapmokfiapa AU =AU, -AU; 9HI ofmcAary Ba skMHAary

TpaHcopmaTtop noAcTaHumsacugarn KydnaHuw wmcpodu. Arap 6, 10 kBnwu
TapMoK/iapAarn KyufaHUWHWHE nacalvwy MUKLOP/apu Xakuaa MabaymoTnap
yK 6ynca U, =S%, U; =0%, d, =5% Aeb Kabyn KnimHaau.

Arap 6up ékm 6up Heya nogcrtaHumaga (35 — 110 / 6 — 10 kKB) Ky4unaHULWHK
pocTnall BOCUTaNlapuUCcu3 Kyd TpaHcgopmaTopnapu ypHatunraH 6ynca, 35-

110kBnn  TpaHcgopmaTop NOACTaHUMACUAApAa  KyYlaHULWHWHE - POCTNaHuLW

ANanasoHn Kynngarnya aHmknaHagn:  Ad = i g,(d;, —d,)/ i g, (3.21)

Oy epga d;;,d, —Ky4naHuULHM pocTnall BocuTacu 6ynmMaraH i- 4n TpaHchopmartop

noagcraHumacuga 6-10 kBnuv wunHanapga KyuynaHWUWHWHT Tanab KWiMHIaH Ba
XaKVKNIA (MaBXKy/) POCT/IaHULL MHTEPBa/IN.

gi- i- NOACTaHUMSAAA HOpPMaa KyYnaHULIHW pocTniab TYPULLHUHE MYyXUMAUTAHU
3KCMepT TOMOHMAAH 6ax0NaHULLN.

Arap 6apya mucTebmMONYMMap Kyu4naHWLWHWHT Yy3rapuwinapura o6upgain cesrvp
6ynca, g; MUWKLOPU WCTELMOS KAMMHAETraH 3MeKTP 3Heprusacyu  Mukgopura
nponopumoHan ypHatunaaun. «baxt » noacraHumacuaa 35 kB kyunaHuw 10 kBra
Tywmpunagn. YHgaH 3 Ta TpaHcopmaTop MNOACTaHUMsicuga TabMUHIAHNG
Typuban TM1, TM2, TM3, (10/0,4) TpaHchopmaTop nNoOACTaHUMACKNapAa
IOKNaHWLL rpaduknapn o6uvp upura yxuall. DHr Kata Ba KMYMK HOKnamanapa
TpaHc(opmMaTop MoACTaHUMACUNapaary KydnaHuw y3rapuwiiapy MuKLopnapu
Xafganaa KenTpuraH.

4-)Kaagan

MopcTaHumsnap U’ % U'% d,% d; % Pra MBT




Mapkasuin TI1 +2 -1 +3 - 10
NcTebmonum TI11 1 -1 +2 5 4,1
T2 5 +4 +1 5 2

M3 1 +3 -2 5 3,8

TpaHctopmaTop NOACTaHUMACUNAPAa  KYUYNaHWLIHWUHT - POCT/all  AMan030HU:

_415-2)+(5-1)+38(5+2)
41+2+38

Ad =46% 110 KB nn mapkasuii TpaHchopmaTop

noacTaHUMsCUaar Ky4naHUWHWHE pOcTaLl AnanasoHu:;

d, =d +Ad =3+4,6 =7,6% 6ynaan. cTebmonum TpaHcgopmaTop
noacTtaHumacunapga aca: d; =2 + 4,6 =6,6%, d,=1+46=56%, d;3=2+ 4,6
=6,6% 6ynaau.

35 KBnu TapmoKnapAa SMeKTp 3HEprus MUCPOMIapUHM  KamanTupuLl  Y4yH
MapKasuii TpaHCcopmMaTop NOACTAHLMACKA Ky NaHULLIHM pocTaLl AnanasoHn U
KyuiaHUWwHW Ad ra owmnpm6 onvHaan. Macana waptu 6yinunya:

U =2+4,6=6,6%

TpaHcthopmaTop noacTaHumsicunapHuUHr 10 kKBan wrHanapmga KyuYnaHULWHUHE
pOCTNaHraHMgaH KemuHrn ysrapuwnapn 3,4 unamaga kentupunraH. KydnaHui
poCnaHuLLM Y3rapuil Auana3oHn Tanab gapaxacura sikMHnala éopran. Xap oup
TpaHC(hopMaTop  YUYyH  KyLUMMYa  KyYnaHuw  MUKOOPWUHW  aHUKIanMK3:

d, —d

-

AE =U, -U +

(KT - Kmin)

min

VKkn TOMOHNama TabMuHNaHyBunm 6, 10, 35 kBnu Tapmoknapga apartuul
YXONNHM oNTUMaNNaWTUPALL.

6, 10, 35 KBn TapMOK/1ap KYHUHra O4MK TabMUHAAHULI KYPUHWULLAA 6ynagn. by
epaa EnuK KOHTYpP WYK, Macasia O0uMK 3aHXUPHUHT  &XpaTull >KOWWUHU
ToMLWAa,onTUManalwTupuIaa 6ynaau.

NKKM TOMOHNMaMa TabMWHNAHFaH TapMoKAa aKpaTuLL >KOMWHW  Y3rapTupuLu
TabMMHMNA6 TypraH TpaHcgopmaTtop MOACTaHUMACKMMIAp opacuja Hoknama

y3rapvwura oMo Kenagwn, okbaTaa TapMokiapaarn anekTp aHeprus ncpodnapu



MUKOOPY XaMm y3rapagu. AXpaTULL >XOMUHW TYFPU aHWKaW YYyH TallKy
TapMoK/1apAary aNKeTp 3HePrua NCPoIapuHUHE 61p TOMOHAAr! TpaHcpopmaTop
nofcTaHUMsAcUaa toKnamacura OOFUKIUTMHA  BUANLLIMMAS  3apyp. WKKMHUM
TpaHcgopmaTop MOACTaHUMACUHUHT toK1amacu S,=% S-S, fHa
AP =AS? +8S, +C  (3,14) nopagaH oganaHAWNMN3 MyMKUH, By epda a,B,c-
AOUMUIA  KO3thtULMEHTNap Xap Ovp >KY(mT TpaHcdopmaTopn TapMOKIaPHUHT
bapkapop/alraH — peXxxumaapn  yuyyH [MCMETYep/MK  Xu3Mat  TOMOHMAaH
aHUKNaHaaw.

DneKTp TapMoK/1ap XY Kanmru XoammMaapn aucneyepnvk xusmatura A sa B xyor,
MKKA TOMOH/IaMa TabMWHMAb TypraH TpaHcopmartopsiap opacuga toknama (Sp)
HUHI TaKCUMMaHWULW 3XTUMONM TEXHWK LuapTnapy (60w yyacTka HKMaHWULWK,
OXMpru  TpaHcgopMaTop  MNOACTaHUMACUnaparn  KyyiaHuw — pexumsiapw)
Gepvnagn. AucneTyepnnk XmaMaTu [acTnabky xonaThaH Talkapu fHa WKKU
PEXUM yuyH: A NoAcTaHUMAra toknamMa Makcuman ytraHuga sa b noacraHumsira
MakCMMan loKnama 6ynraHmgary  xonatnap  ydyH xucobnap  6axapub
KYpCaTKMYNapHW aHUKIainan. A noActaHUMagarn Makcuman HKnaHuwaa YHUHT
loKMamacu S, ra owraHHmaa Tapmokaaru KyBBaT mMcpodrapn y3rapuiimHu P,
bunaH A noacTaHUusaarn  KKnama 5 ra KamawvraHga ucpodnap

y3rapuiunapuHn &P fe6 6enrunaiiMms. Y xonga A Ba b XyhTamk nogctaHumanap

P.5S_+P.35S,
&5,85_(SS, +35.)

YUYH a Ba B KO3(h(MLMEHTNAP Kyndarnia aHuKiaHun aau: a =

L P05 (38 +208,) = P85, (38, +205,)

65,85 (&5, +65.) (3.22)
Arap loknamanap ysrapuwmgarn &S _Ba S5,n1ap 6up xun moaunra ara 6ynca

P, + P, &P, (85 —2S,) - P (S5 +2S,)
—_ —_ 0 0
2852 ° 2652

nfoga cogoanawagn: a (3.23)

A NOACTaHUMS HOKNaMacy &5 ra yarapraHga TapMOKAary KyBeaT MCPOIapUHNHT
yarapuiunapy Kyanaary ngogagaH aHUKIaHagm: AP = a(2S,85 +352%) +BSS
6, 10, 35 KB Tapmokapda ONTUMaT &XPAaTULL HKOMUHW UCPO(AAPHUHT

Xnco6nad aHuKaHagy, Tallka TapMoK Ba A Ba B NoACTaHUMANAPHWUHT WMYKM



cxemacy 6yinya. Midoganapgarn S, Tyna KyBBaT TEHTr Aed ofMHaan. TapMOKHUHT

TYpAv pexnmnapuaa coga Aommuin aeb xycobnaHaam.

Kam toKnaHuW pexumiapuia TpaHCPopMaTopiapHUHT  6Up  KNCMUHW
akpaTMb Kynull. OnekTp TapMOKda loKfamasap — KamalraHupa ynapra
MPOMNOPLMOHaN paBULLAA 3MEKTP 3HEPrus ucpodapy Kamasam, NeKMH TapmMoKHY
6up Heya TpaHcdopmaTop TabMUHAA6 TypraH 6ynca, 6y opatfa wyHpaan 6ynagw,
6UpOP TPaHCHOPMATOPHM aKpaTnG KYWUo, yHAaru cant uwnawl UcpodIapuHu
TeXalll X1MCobura yMymuin anekTp aHeprus UCPomIapHN KaManTupul MyMKUH. By
epfa 6up TpaHchopmaTop axpaTuaraHga YHUHI toKfaMacu 60Lkg YHra napanen
nwna6  TypraH  TpaHcdopmaTtopnapra  TakCMMaHagw,  NeKMH - Gapua
TpaHchopMaTopapAari KIaMa MCPOMIapPUHUHT OPTULLNAPY NFUHANCKAAH A,

aXpaTunraH TpaHcopMaTOpPHUHI canT mwnaw AS,,. ucpodnapn kata 6ynagw,

AbHU.  AS

XXi

o ) n(n —1)AP,
TpaHCHOPMATOPHUHT camapagopav éynaau: S<S,,, e

0y epaa: Syow — OUTTA TPAHCHOPMATOPHMHI HOMUHAS KyBBaTu

n
>> ZASi}OKﬂ N coHmnu 6up TWNAM TMopannen wWwnaé TypraH

AP, Ba AP, — TpaHC(HOPMAaTOPHUHT K, T, Ba Ca1T BYBBAT UCPOdIapHL.

n — TpaHcopmaTopnap CoHu 2, 3, 4 ... O6y/imwmMm MyMKUH. KynunHuya
TpaHcopMTOp MoACTaHUMsANapaa 2 TpaHcdopmaTop 6ynagnm Ba n = 2 Y4yyH
xucobnap Gaxapunagn, Ba 6MTTa TPaHC(HOPMATOPHUHT &XKMATUO KYNULLHWHT
makcaara MyBOUKINTA aHMKIaHAAW.

Arap TpaHctopmaTopnap Typam  xun  6ynca  YnapHUHE  axpaTuamw
camapacu Xxap Ovp TpaHCHOPMATOPHUHI aXPaTULL XOMaTh Y4yH XMCOOGIapHY
6axapnd aHuKIaHaaW. Xap OMp BapuaHT YYyH MUHUMaI MCPOM Pexumiapy
TaHaHaaMW.

Kamalm TymaH 9nekTp TapMOKTapUAAru napanien wwnaé Typra
TpacopMaTop/iapHN GUPUHN axkpaT6 KYUMAraHgarn ONMHraH 3NeKTp Heprus

ncpodnapn MMKLopn xncobnaHuo xxaasania KeNTpUIraH.



FKOKnaHuwW rpamrnHm TeKncnaw CTebMOoNYMNapHN toKIaManap M1uHMMan 6ynraH
BaKT/Iapra YnaHuWHW Typau ycynnap bunaH TabMuHAAW, WKTUCOAMIA Ba
MabHaBUiA  pafbaTnaHTMpULL  Opkaaiv  apuwnw  MymyuH.  Ofatga  KatTa
KYBBAT/MaKKyMAALMANOBUM KYPUIMAIAPHN TYHIU coaTapAa ynaHuL rpagmrmHu
aHya Tekucnaign. ByHaa Tapmokaa 3MeKTP 3HEPrUACUHUHT  UCPOMIaPUHUHT
nacaiinium KyUMaarnya aHnknaHagn: sw = aw, 1 -K2,/K2) (3.24)

Ko, Kgz — tOKnama rpaurHi Tekcnaiiraya Ba TEeKUCNaHTaHUAaH KenHru
rpaguKk Waknm KoagpuumeHTIapn MUKLOPW.

AW, - Kg1 FOKNama Lwaknuaary Tapmokaaru toknama nepodnapu (1,18)Hn xpucobra

- Kg2 _[L090/T,,,, +0,876 (3.25)
' K2, =~ HL090/T,,,, +0876 '

Kamalln TymaHu 6yiunuya 3neKkTp SHeprus McoptHM KaManTupuwl 6ynnda
ynra Kyivunrad Tagbupnap Hatukacuaa anekTp sHeprus UCPOHN KamMaiuLLMHK
6UP BapUaHT YUyH XMCOB/IaiMM3. YTKasUIraH Taaémpiap HaTUKacua Makcuman
toKnaManapgaH tonganaHnw coatnapm 4500 gaH 5000 rava y3srapagu. Jnektp
3Heprus ncpodnapn gactnab 300 mun kBT.c 6ynaan. 3,19 ndoaa 6ynnya roknama

rPaUr HAHT WAKIKO3MMULMEHTNAPU HUCOATUHI aHNK/1aRMI3:

Ko _ 1.090/5000 + 0,876 [1_

4 0,96
KZ, ~ [1090/4500 +0,876 ]

DNeKTP 3HEPrus UCPOPUHUHT KamarimLm: SW =300(1-0,96) =12 Mus KBT.C.

[emak, TymaH 6yinya 6mp oinfa anekTp aHeprus UCPoPUHN Kamammwm 12
MNH KBT.C HM Tawkun KANMOKAA. Arap Tagoup 5 oli gaBomuaa Gaxapwnca
5*12=60 mnH KBT.c Hu Tawkun kunagn. Arap C,=115 cym/kBT.c 6ynca
115*60=6900 MnH cyMm /iiun 6ynagn. by 6UTTa TagbupaaH ONMHraH MKTUCOAMN
Camapa 6ynagn.0,4 KB KyuynaHuwaM  3nekTp TapMokiapia (hasanapaaru
toKNnamaniapHy Tekucnawl. AXonu dwaw nyHkutnapuga (gespnav) 6up dasanm
nctemonumaap yd asanu TapMOKka ynaHaau. Hon cuM opkaan ynaHradH 6up
(asanm ucTebMonuunap Xap Oup dasaja Oollka (hasa toKnamacura OGOFIMK

6ynmaraH pexxumaa mwnab typagunap. JIekvH dazanapgarn ucteMmonymnap Typam



pexumnapaa uwnab yd Qasanm TapMokga HOCUMMETPUK PEXMMHKM  to3ara
Kentupagn. A, B, C (asanapga ToK fgoum Typnauda 6ynmnb konagu. byHpaa
HOCMMMETPUS 3XTUMONINK XapakTepfa Bk CUCTeMaBuii GYNuLIN  MYMKMH.
BUpWHUM X0N14a TUPUCTOP/IM ynarnynap Bocutacuia Kyn toknaHraH dasanapgaru
MCTEBMONYMMAPHM KaM HOKNaHraH (asanapra yTkasunagu. JlekuH — OyHpaal
CXemasiap KeHr Ky/naHunmangn. Cuctemasnii HOCUMMETPUALAH MabnyM OUp BakT
Ky3aTWUING UCTEBMONUMUNAPHMN KAVTa TaKCUMMALLHM Taka3o Knau.

0,4 «kBnn Tapmoknapaa hasanapgarn  HOCUMMETPUK — PEXUMNAPHN
KaManTupuw  Tafbupnapy Hatuxkacuga 9NeKTp  3Heprus  UCPOMNapUHUHT
KaMalinwy Kyvngaru ndogasaH xucobnaHaim:

W

BW =07 Ky (K s, BU Koorr AU, 0))

maxl Hep2 !

6y eppa K, K. - (2,36) uthogagaH Aactnabku xonat yyyH Ba (pasa fapaa

tOKNamaHn CUMMETPUA KUIMHTaY aHUKIaHaAUIraH Ko3apguumeHT .

AU..,,AU, ., -OKNaMa TeKUCMaHray Ba onaura KyuiaHuil nykonuiwnapn,%

max1? max 2

W- 371eKTp TapMOKAa y3aTUraH 3/1IeKTP 3Heprus MUKLOPK.
3.5. XaéT haonumaTtm xaBhcuanurn 6y immm

XaéT (haonunat xaBhCU3NMIMHUHT acoCWin ypraHaguraH Macanac MHCOHW Xap
KaHAav xonatnia xaBh xatap TabcupugaH xymosnaLlamp.

XaB( xaTap - XaéT (haonmaTn XaBPCU3MUIMHUHT MapKasuia TylyH4acn 6ynuo,
y XOfWuca, XapaéH Ba OOLEKTNAPHWUHI WHCOH COFUrMra TyFpufaH - TYFpU €Ky
6UMBOCUTA Mab/lyM LUapoMTAa KAl [apaxkaja 3apyp eTKasull KOOWUIUATUHM
KypcaTagu, ibHW KYHIMACKU3 oKA0aTNapHN 0Nnnb Kenaap.

XaB(PHM XapakTepnoBuu Genrnnap CoOHW Kynammwim kM Kamamnwm MyMKWH.
XabT (aonuaT xaBcusnurngary xasra 6epunrad OKOPUAAry Tabpud MaBXy/
6ynraH cTaHAapT TyLWYyHYanapHU (xaBgin Ba 3apap/iv 1Lnab YMkapul oMuniapu)
y3ura TOpTYBYM, Xamaa (Pao/IMATHUHT XaMMa Typ/iapuHU Xucobra oflyBUM Kyaa

Ca/IMOK/IM TYLLYHYaaup.



XaB(p 3HepruAra ara OynraH KUMEBWMIA EKM OUMOMOTUK (Paos  TallKu
KNYBYMNAPHU Y3naa MyxaccamsallTrpraH Xamma TUUMIapHn, Xamaa MHCOH XaeT
(haonusTW LLIAPOUTUTa XKaBOO GepMaiiauraH TaBcutapHn Y3uaa caknanap.

XaBpcu3nMk 6y (HaoMUATHUHE  Xo/aty  6ynné  Mabiym  SXTUMOSIINKAA
XaB(IAPHUHT KEeNM6 YMKNLLHK GapTapad Kanwaup.

XaéT haonuaT XaBheu3nurv Kyiaaru KacumiapaaH Talken Tonrax:

- Ha3apwuii acocnapu

- TabUNiA XXmnxaTnapu

- MLWNa6 YMKAPULLIZA MeXHAT XaBdcu 3amru

- (haBKy/10/1/1a Ba3NATNAP
Yw6y 6ynumnapgarn xap 6up KACUMM  VMHCOH (haoNMMsaTHU  WULLNAG  HMKULL
LIapouTNapuaa XaBCU3NMKHN TaMUHALW (DaBKyOT BasuATapAa XaM UHCOHNapHU
XaB( xaTapAaH XYIMOS KAMLL Macasiaiapy e4MMUHN Xan KNTaau.

BU3HMHI 0OBEKTVMM3 HOKOPW KyUMaHULLIIM 3/1eKTP y3aTull TapMOK/apuaa 3MeKkTp
3HEPrus  UCPONapMHM  KaManTmpuw  MacasiasiapyHu nwnab  YmKyLL.
TpaHcgopmaTop noactaHuusanapua Xaét aoMATUHN XUMOS KANLLE yYYyH
TpaHchopMaTop artpodmra epra ynaHuW KOHTypu OGakapwnaan. Epra ynaHuw
TapMOFU WHCOHMAP XaeTura 3nekTp XaB@ 6ynmacimrn ydyH R < 40 Owm
KAPLWWAMKKA 3ra OynmMwy Kepak Ba O00beKTgarM 3SHr ofmcga KownawiraH
MCTEBMONUMAA KUCKA TyTalwyB OynraHuga XMMosi BOCUTACW WLLOHYMMA MLIra
TYLUMLLN 3apyp.
Epnarny epra ynarny Ba ropv3oHTan ynoBuM KACUMapaaH néopat 6ynaam. Xap
OUP 3MEeKTP KYypWIMa OMLLOK YMOBYM CUM OWMaH epra ynaHuL TapmoFura
ynaHuwyM Ba 60NTAM ynaHuwuWra ara 6ynuwm 3apyp. Epra ynarndy cudatnga
toMa1oK KYHAaIaHT KeCUMU MeTasil KO3WK OIMHAAN YHUHT Avametpy @ =12 MM,
y3yHNuru aca 2,5 Metp 6ynagun. EpHu koBnab 0,5 — 0,7 uykypankaa metann KO3vK
Koknagn. [opusoHTan ynoeuu nynat TacmMa 05 — 0,7M  4yKyp/vKKa
Xolnawtupunagn. TynpokHW Kaplinurura kapab Typam  MUKOOpAA  KO3VIK
koknagn. TYNPOKHUHT KAPLUMAWUIA MNNHUHT KYPYK MaBCymMiapy yUYyH onnMHagw.



TYMNPOKHUHI conuitupma Kapumnmr 100 OM.M Ba KNMMaTKK 30Ha KOIPAULUNEHT
1,2 ne6 Kabyn Kunamms.

YMyMUii epra ynaHuL KOHTYPUHUHT KapLUMAmMrn 4 OmgaH omMac/nmrn Kepak

Epra ynaHuLL KOHTYPUHM Kyiraarn taptméa xycobnaimms:

1. TYNPOKHUHT KAPLUMAUTUHN XCOBnaimMm3.

P, =P*K =100*1,2 =120 OM.M.

2. BepTukan anekTpoa KapLnanrmHn Kyiaaru ngoga épaammia xmcodnaimms:

’ I d 4h

yp

4h = +1
R = 0:306F, Egz_l +%Ig L i E Oy epaa
P; — TYNPOKHWHT X1CobuiA conutupma kapumnmrii, OM.cum
L — 3neKTpos y3yHAUrun, cMm
d — anekTpog AMameTpu, CMm
hyp — 3NEKTPOAHWHT YpTaya epra CUHIULLK, CM

h — 3N1eKTPOLHVHT »onnawnL YyKypanuru, cm
h+1 _50+250

hy, ==~ ==~ =150 cm.
* *10% * *

R = 0,366*1,2*10 H 2*250 1|g4 15O+ZSOB=420M
250 D 12 2 " 4*150-250]

YnoBuM TacMa KapLumamr (ropm3oHTas XxonaturaH nynat Metan 40x4mm)

0,366P. . 2In?
R =~ “ In oy epaa
] n o h Y epa

L.- ropu3aHTan neHTa y3yHnamru
B — /IEHTa 3HU
h — epra KyMunmLL 4yKypanru

_0,366*1,2*10* In 2*1600°

= =325 OMm.
1600 4*50

BepTukan KokynaamraH epra ynaw Kosukiap COHv XMcobnanmMmms:

R
Nye — = 22 10 40Ha
R, 4



AnekTpoanap TYpToypUaK LIaKnaa Kyy TPpaHC(hOPMaTOPUHUHE aTpotira KoKIaaym

Ba YHra 60LUKA epra yNaHWL KOHTYpiapy Xam ynaHaauw. SneKTpoa/iap opacuaary

3
Ns- BEPTUKAN 3/1eKTpoNapaaH onganaHn KoagpuumeHTu.

1
NgMs +77ﬂ
R R

B r

Epra ynarny KypuiMaHuHT KapLuanrm R, = Owm.

Oy epaa: Ns, =0,4 aKpaHNaHMLW KO3 ghULMEHTH
N, =0,64 anekTpoanapaaH goiganaHmil KoshhuueHTn

N o 1 _ 1
¥ 12*064 , 04 0,306
42 325

= 3,268 OM.

My3 koudanapy 6yiinya epra ynaHuW KOHTYPUHWUHT KApPWWNIN R, < 4 OM
6Y ML 3apypP. BU3HUHT XMCOBNapUMU3 A epra yNaHNULL KOHTYPUHUHT KAPLLNATY
Rey =3,268 OM 6y 4 OMfaH KnuuK 6ynraHnmrnfaH tanabnapHun KOHUKTMpaan.

[emak, XMcobuii Kabyn Kunamms.

Yactotacn 50 Iy 6ynraH ysrapyBuaH TOK ofaM TaHacufaH KynjaH-kynra
kapab éKun KynaaH OEkka kapab yTWwimaa, arap TOKHUHI ofamra Tabcup 3TuL
BaKTM Kamuga 3 ¢ gaBom 3Tca, Kyum 100 MA 6ynraH TOK topakHU (hanaxknab
KYAULLIN  MYMKUH. HOpak KOPUHYaNapUHWHE - (UopUANSUUsNaHuILmM  BYXKYyara
KeNMwn, SbHWU K0paK MYCKY/NNapUHUHE anoxupa Tonanapy 6up BakTAa
KMCkapu6 Ba 6yllalum ypHura taptmocms pasulga kantupab (yumb) Typuiu
MYMKUH. TOK KaTTa OGynraHfga XarTo CeKyHAaHWHI ynywnapuga xam topak
TE3POK, panaxnaHno KOAMLLIN MYMKWH.

TOKHUHT YTNO TypuLl BaKTK LYy cababfaH xam axaMWAT ra araku, HOPakKHUHT
(hanaxnaHmo KONMLW XaB(u hakaT TOK Kyuura GOFMK BynmachaH, 6asikun Tok

YTaéTraH naiiT opakHWHI Xap KAWCW CUKWIULL Ba KEHral uuKAvaa topak



WWVHWHF, Yy TOKKAa aiHuKca ce3rp OynaguraH dasacura Moe Kenwuli-
KenMmacnurura 6ofvK. TOK HOPaKHUHT GUTTA CUKANWULL Ba KEHramiw LWKIu
coamp 6ynaauraH BaKTAaH Y30KPOK BakT yTraHfga y anbatta xasnu hasa
GunaH moe TyLuaau.

OUOPUANALMA — 3MEKTP TOKUHUHT TaHa OPKUIM YTULLVHWHT SHr XaBhu
OKMOATUAMP, YYHKM OfAMHUHT (IUBPUANALMSANAHNG TypraH topary UWnHK akaT
«fedmnbpunnatop» 4e6 atanaguraH mMaxcyc annapatgaH Y3 sakTua oiga-
NaHuWw Wynu GunaHrMHa TUKnaw MYMKWH, 6y annapatHu uvwnatiwra gakart
BPauHMHI XaKKN 00p. SNEKTp TOKM 6unaH XapoxaTNaHWULLAA topakHUHT Gapya
(hanax 6ynuW XONNapUHUHE TaxMUHaH 1/5 KACMWUTMHA (ubpunnaumara TyFpy
Kenaam, 6y XONIapHWHT */5 KMCMnZa 3ca topak WYyHyakm TYxTaiian (aCUcTonmk
X0NnaT) Ba YHWHI WLLIWHW HOpakHW Kyn 6unaH 6uneBocuTa MaccaX Kunnl
(ykanaw) nynum 6unaH TUkKnaw MYMKWH. BaxTcm3 XoAucanapHUHT aHain3u
WYHN KypcaTAWKKW, Kyuyn 6uMp Heya amnep OynraH TOK (UOPUNNSLMAHM
Kentupnb umkapmaigmn, 4YyHkum Oy Xonga, TOK YTMO Typap 3KaH, topak
MYLLAKNaPUHUHT XaMMa Tonanapu cukuarad 6ynaam, ammo 6y TOK UCCUKIUK
Tabcupuaa TaHa TYKUMANaPUHWUHT eMUPUINLLMHK KenTupub uymkapagn Ba
6ab3aH HEPB CUCTEMACK MLLIAAH YMKKaHAUTN cababnu Hadac onuw TyxTanau.
Arap TOK aH4Ya BaKT yTnb TypraH 6ynca, 50 ... 80 MA ToKaa XaM Hagac oL
TYyXTalwm MyMKUH. Kynnap opacugaH EkH Kyn 6wunaH oéknrap opacupaH
yTaéTraH  TOKHWHI  Kyum 20 ... 25 MA 6ynraHfaékK KydnaHuw octuga
6ynraH HapcaHu KyNn 6unaH ywnaraHga 6apmoknap YHU 4aHraknab cukmo
onagun, bunak Myllaknapy aca panaxnaHagu Ba ogaMm  TOK TabCcupupaaH
KyTyna onvanaun. Tok KaH4ya Kyn BakT YTWO Typca, TaHAHUHT 31eKTp
KAPLWWANTY WYHYa Kamasgum Ba TOK Kyuu opTm6 6opagn. Arap TOK KeuLwm
Te3fa y3ub Kyiinnmaca, ogam ynammy MyMKHH.

OfaM, KyynaHHW ocTufga TypraH HapcafjaH MycTakuWl paBuwija
KYWHU TOPTMG onmLira KOAUP X0nAarv 3Hr Kat ta Tok Kynné  tobopagura
Makcuman TOK fAe6 atanagn. ByupaH 6up 03 KatTa KUAMATAM TOKNapHM

(4erapaBuii) MMHUMan Kyinb robopmaiaurad Toknap Aed xucobnall mymKuH.



OfamnapHUHT KUYnK TOKNap Tabcupuaa Xam XasoK Oyauw 3XTUMONN
bopnurnra cabab LWYyKKN, 3MEKTP TOKM YPULLMHUHT HaTMXacu TOKHUHT HOpakKa
€K Hathac onuw opraHnapura  6esocuTa TabCuMp aATuwMra  60FINK
oynmacfaH, 6anku TOKHWUHI Typau-TymMaH WMHAMBMAYan XycycusTnapra ara
6Y/iIraH HepB CUCTEMACKTa TabCUpP STULLIMTA XaM GOFNKANP (PYXWiA TabCUPAaHNLL
HaTUXacuga xam YamL MymKuH).

KyunaHunw 380/220 B Ba yngan nact 6ynraHga, arap TOK epra cakaTt
LUIMKACTNAHTaH KULUMHWHT TaHacu Opka/IM yTaétraH 6ynca, KyTKAPyBUM KWLLK
OAVMUIA  KyulaHWL  WMKacTnaWwmaaH uyyumaca XaMm  Oynaam  UYynku
LUMKACT/MIAHTaH KMl OpKIM YTaéTraH TOK XaBP/M KpyiimaTnapgars ogvMmuii
KyynaHuw XO0CWUN KUNapnvk fapaxafa Katta 6ynmangn. TOK ypraH KULIWHW
TOK[aH 0304 KWL y4yH ByHAa AXLINCK KypyK Taék EKn TaxTagaH honganaHuL
Kepak, TaxTaHu 3ca y3 Kuiimmura ypab yuwnaws nosvmM. Arap KydnaHuwmy 1000
B naH opTuK YCTAHOBKaHW Te3 y3mb KyWULLHWHE UI0XW ByniMaca, Yy Xonaa Taék,
TaxTa Ku KYpPyK Kuinnm Kabu épfamuy BocutanapgaH  onganaHui g paManam,
YCTaHOBKa KCMNapuaaH Ly KyynaHuLira MysmKaniaHraH n3onsaumsanoBun XumMos
BOCMTanapuaaH oinganaHnb yetra onvuw, Exyf yCTaHOBKada TOK ypraH Kuiwura
XaBth TyFAMPManAMraH wmacodaga KACKa TYTaWTUPWLL  XOCWM  KAMG  YHW
aBToMaTUK y3nb Kyuuw no3um. MacanaH, XaBo nMHuAcuga 2 ékm 3 (asara
SNaHFOY CMM TawnaHagu. by cum onguHgaH 6upop epra TytawTuprmayra ynab
Kyiunagu. By cum nvHUA cumnapura TEKKaHW4aH KenMH YHW TallnaraH Kawmra
ékn Golwikanapra Ternbé KeTMac/iuru, xed KuM epra TyTawtmpruyra 5 m rava
mMacoaga skHMawmacamr kKepak. Kydnanuwm 1000 B paH opTtuk 6ynrad
NMHMSAA Y Y3Mb KYWMNTaHAaH CyHr XaM XaéT y4YyH XaB(mau cufumpa 3apsf,
cakaHnMb KONUWIM  MYMKUH. JIMHUA epra WLIOHYIM  TyTaw TUpUAraHaaH

KEMWHIMHA TOK YpraH Knwmnra n3ondaunanoBym BoOCUTaIapCn3 Ternil MyMKMH.



3.6. IKTncoauii 6ynmmm

XO3Upru KyHAa >KaxoH VKTUCOAUIN MHKMPO3W OKAOATNaPUHUHE ONAUHU ONULL
Ba ynapHu O6apTtapad aTMw Gyhnya IHKMpo3ra Kapwin  4Yopanap AacTypu
TacAMK/1aHNO, TApMOK/Iap Ba Xyaya/1ap 6Yinua aHuK WKpoUnnapra eTkaamnay. JacTtyp
VDXPOCUHN KaTbVIVI Ha30paT KWINLWHWA TabMWHMAALWL MakCa anaa XyKymaT KOMUCCUACK
Ba >KOWnapfa Xyayouin rypyxnap Tawkua 3TUAAW. BUpvHUMgaH — KOpXOHanapHW
MOJEPHM3aUMA KWINLL, TEXHUK Ba TEXHOMOMMK KaWTa OKUXO3Mallpy aHazja
XafannawTMpuLL, 3aMOHaBWiA, MOC/ALLYBYaH TEXHOMOMUAMAPHN KEHT YXOPUIA STULL.
by Basua aBBasaMbop WKTUCOAMETHWHI  acoCcWili  TapMoKAapwW, 3KcropTra
NYyHaTUPWIraH Ba Majannawitvpunagirad  vwiab 4Ymkapull  KyBeaT/iapura
Ternwnuamp. by ypuHga vwnab UYMKapuLWHWA MOAEpHM3aUMA KUNWLW, TEXHUK Ba
TEXHO/OTMK KaiTa »XMX03Mall, Xa/kapo cudaT CTaHAaapT/apura yTuw Gyiinya Koy
KWIMHrAH TapMoK [acTyp/iapuMHU  amanra OLUMPULLIHK - Te3nalTupuLL  Basudacy
KYMMIMOKAA. Y3 Haeba-Tvaa, Oy MamIakaTUMU3HUHE XaM Tallky, XaM 1ukv 603opaa
GapKapop MaBKera ara 6yIMLLINHL TabMUH/IALL UIMKOHMHK Gepaau.

VKKUHUMOAH — >KOPUIA KOHBIOHKTYpa KECKMH EMOHNalLnG 6opaéTraH Xosupru
LLIapoMTaa 3KCMopTra Maxcy/oT YMKapafuraH KOPXOHallapHWHI Tallku 6030pnapia
pako6aTaow OyNMLWMHK  Kyniab-KyBeaT/all Oyirya KOHKPeT 4opa-TafovpnapHu
avMasira oWwupuwl Ba 3KCMOPTHM parbaTnaHTMpuW Yy4dyH Kyllumya omunsiap
ApaTuLL, XyCycaH:

— alinaHma MabnarfapuHN Ty/AVPULL YUyH KOpXoHanapra Mapkasuii 6aHK KaliTa
MO/INANALL CTaBKaCUHUHI 70 (homsmpaH OpTuK, OynimMaraH cTaBkanapga 12 oiraya

GynraH MyfaaTra UMTUEINN KpeamTnap GepuL;

— Talép MaxcynoT Uwab uvKapuLira MUXTUcocnallraH, XOPWXnii MHBECTULINS
NLITMPOKNAA TalKWA 3TUNraH KOPXOHanapHW 6romMkKeTra 6apya Typaarn COMvK Ba
TynoBnapfaH — KylIMMYa KAAMAT conmFv OyHAaH MyCTaCHO — 0304 KL
MypaatvHm 2012 nunrava y3anTmpuL;

— 6aHKnap Kpeautnapn OyinMuya TynoB MyAAaTW YTraH Ba >KOPWIA Kap3nap
MUKOOPVHM KaTa Kyprb UvKuLL, BropKeTra Ty/faHaauraH Ty/foB/IapHUHE NeHscuiaH

KeUuLL Ba GOLLIKA MyXMM MMTMWES Ba NpedepeHLmanap 6epuLL.



YUMHUAOAH KATBUN TEXAMKOP/IMK TU3VMUHWA XKOPUA 3TUL, MWNad YnmkapuLL
Xapaxarnapyu Ba MaxCyfioT TaHHapPXVMHW  KaMalTUPULLHK  parbatiaHTupuLL
XCOOUAAH KOPXOHAMAPHMHI PaKPOaTAOLLMIMHN oLumpuLw. LUy makcagaa 2008 ivnm
XY)XK/IMK  FOPUTYBUN CYOBLEKTNIAPHUHT UKTUCOAMETMMU3AArA €eTaku/ TapMOK. Ba
coxasiapa Maxcy/oT TaHHaPXUHM Kamuaa 20 (hons TyLUMPULLIra KapaTuiraH vyopa Taj-
GupnapHX amanra oLuMprLL 6opacuaary Taknugiapy MabKynnaHraHMHW Kaing, aTuL
NO3UM.

LLIYHUHrgeK, TaHHapXHW Kamaitmpuw Oyinya GenrvnaHraH napavetpriapra
PULLMLL YHYyH paxbap Ba Macby/nl XOAMMIAPHW parbat/TaHTUPULLHUHE  TabCupyaH
MEXaHN3MMHM MLLMa0 YMKULL Ky3aa TYTUIMOKAA.

LLly 6unaH 6upra, VHKupo3ra Kaplim 4vopanap factypuga 2009 imnpa 6apuya
TypOarn 3Heprns MaHoanapy Ba KOMMYHa XM3MaT/IapHUHT acocuii Typnapu Oymnya
HapPX/TAPHUHT  KYTapPWIMLLIMHA Yeknall, SbHU yriapHu 6 - 8 ¢omsgaH OLIMPMACIMK
MEXaHM3MU WULWLMab 4YmKMnraH. AVHW BakTaa Oy COXa/apHUHI WLWMab uymkKapuL
PEHTABENIUTHI CY3CU3 TabMUHMIALLN Kepak.

TYPTUHUMOAH  3NEKTPO3HEPreTUKA TUSUMUHM MOLEPHM3aUMA KWL, 3SHEPTUS
NCTEBMOJIMHM KaMaNTUPULL Ba SHEPTSA TEXALLHUHI caMapasii TUMMMHM YKOPUA aTULL
yopaiapuHu  amasra owmpuil. VIKTMCOAMETUMUSHUHT  pakobaTAOLIUIMHA - AHaja
KyYanTUpKLL, axon (DapoBOHIMIHM FOKCTTUPULLL KyM XXMUXaThaH GU3HUHT MaBXXy/
pecypcrapgaH, 6vpyvHUM HaBbaTda, 3MeKTP Ba 3HepPrus pecypcrapuiaH KaHyamk

TeXkamnn choriganaHa onmLInMMmn3ra 6ornnkKamp.

BemHumaaH dkaxoH 6o3opunpa Taniab nacaivb GopaétraH Gup LIAPOUTAA, WYKM
6030paa TanabHy paréaTIaHTPULLL OPKa/M Max.a/uiid ULLab YmMKapyBUUIapHN Ky/iiab
KyBBaT/lalLl UKTUCOANIA YCULLIHWHT FOKOPY CYpbaT/IapuHI Cak/iab KOMMLLAA FOST MYXUM
axammsaTra ara.

by BasuthaHn Gakapuliga Uwnab YMKapuLHKM MagaiMANAWLTUPALLL AACTYPUH
KEHranTUPWLL KaTTa YpVH TyTaaun. Yoy facTyp fompacuaari nonxaiap XokMuHA - 3
- 4 6apobap KyranTpunLL My/DKasriaHMoKa.



O31K-0BKAT Ba BOLUKA MCTEBMON TOBap/apn MLLNAG YMKAPULLIHW KEHTaATUPULLIHA
paréarnaHTMpu Oyinya kabyn KWIMHraH pdactyprapga mamiakaTumms umunab
UMKapWLL KOPXOHa/apy Y4YyH KeHr Kynamnu parbatiaHTipuLL TU3MMK  Has3appa
TyTunrad. XXymnagaH, ynap ydyH 2012 WMNHUHT 1 sHBapuraya Kyimaaru coivk. Ba
B0XKXOHa MMTME3NIapK BepuUIMoKaa:

— T YWT Ba CYTHM KaWTa uwawra mxtucocnaliraH MuUKpoupma Ba KUYMK
KOpXOHanap Yy4yH OywaraH mabnarnapHu wwnab YMKapulHW TEeXHUK KarTa
XMX03M1all Ba MOAEpPHU3aUMa KUIMWra Makcaiv paBuwiga WyHanTupuw LapTu

GunaH SiroHa Co/mMK. TyNOBK cTaBKacHW 50 domsra K1cKapTUpuLL;

— Taliép HOO3MK.-OBKaT TOBAPIAPHWHI MyaWsiH Typ/iapuHM MLLtab ymkapuilra
MXTWCOC/aLLraH KOpXOHaiapHU hoina Ba MyNK COMMKAapuAaH, MUKpogpupma Ba
KNYMK KOPXOHAIaPHW ArOHAa COMMK. TYI0BUAAH 0304 KUULL.

Xeu wybxacus, WHKMpo3ra Kapwy vopasiap AacTypyHW amasira OLuvpumLLga
VKTUCOAMETUMM3LAr Xap Kaic CYOBEKTHUHI MMKOH Kafap KyrpoK. MaH(aartop
OyMMLINMHKY, YIWBY [acTyp WKPOCW YMapHUHT Xap O6upy YdyH 3HI MyXuMM WLra
aNaHULLIMHM TabMUH/IAW MaKcaamaa Kylummya paréatsiaHTUpuULL YopasiapyHn n3nab
TONWLL KaTTa axaMmsaT Kach ataau.

MHKMposra kaplwm 4opanap AacTypUHUHT  Ma3MyH-MOXWATW Ba  acocuid
Basuanapura 6axo 6epul acHocuga, FOAT MyXuM, MPUHLUMNMAN axaMnATra MoK
Oup mMacanara AVKKaTHU KapaTul YpuHanaup,

By yprHAaa ran »axoH MKTUCOAMIA UHKUPO3UHWUHI OKMbaTnapuHu GapTtapadg sTuLL,
GaHK-MO/INA TUSVMUHWM MyCTaxKam/all, peasi MKTUCOAMET KOpXoHasapura éppam
KypcaTuLL, SHIU WL YPUH/IAPW ApaTULL Ba axXOSIMHW VDKTUMOUIA XUMOS KL Kabu
yopa-TafbupnapHn amanra owupuira 3bTMbop Kapatvw 6unaH 6upra, 6ms3
3PTaHMN KYHUMWU3HW, KelakKarvMM3HU acio YHYTMacIUrummns 3apypimrn xXakuga
bopmokza.

bowkaya aWTraHga, 6v3 X03vMpLAHOK. TapakKKUETUMWU3HWHT  WHKMPO3/aH
KeMVHIM  [aBpu  Xakuja u4ykyp yWnawmmus, Oy 6opaja Y30K, MyagaTra
My/DKasinaHraH Aactyp uwiab YmMkKuw Xakuga 60w KOTUMpULIKMMK3 Kepak. by

0acTyp WKTUCOAMETUMU3HUHI acoCUiA TapMOKAAPUHM MOAEPHM3aLUMS KUMLL Ba



TEXHUK AHTUAL, MaMIAKaTUMU3HUHT SHTW MappaiapHU srasinain y4yH Kydim
TYPTKM OGepaduraH Ba XaxoH 6030puaa pakobaTAOLWIUIMHU TabMUHNAKANTaH
3aMOHaBMIN MHHOBALUMOH TEXHONOTUANAPHN XOPU KUauw 6yinMya  Makcagiuv
NOMMXAapHU y3naa myxaccam aTun aapkop.

Tabunii caBon Tyruagy — GYHUHT yuyH 613aa 3apyp UMKOHUATapUMK3 6opmMu,
OyHdail nonvxanapHW aManra OWMPULL YYyH Mam/akaTMmM3ga KaHganh CanoxusT
Apatunrad?

BYyryHr KyHOoa WKTUCOAMETUMM3HM  MOLEpPHM3ALMSA  KWIULW, TEXHWK Ba
TEXHONIOTUK SHTWUMAW, YHWHT PakoOaTAOLWIUIMHA KECKUH OLMPULL, 3KCropT
C/IOXVSITUHM  FOKCAUTTPULLIrA  KapaTuiraH MyxuMM YCTYBOP JIOMUXaapHU amManra
owmpuw Byimnya dacTyp vwnabd uikmnmokda. LUy 6opaga, Aactniabkm Xmcob-
KuTobnapra Kypa, ymymui kuinvatu 24 munnnaps AKAH gonnapugaH 3uég oynraH
Kapninb 300 Ta MHBECTMUWMS NomXacK ycTuaa miinamokaamus. XXymnagaH, 6yHaa
AHIN  KypuauMw noinxanapy — 18,5 munnuapg O0nnapHW, MOAepHM3aums Ba
PEKOHCTPYKUMS KUIULL, TEXHWK Ba TEXHOJOMVIK KainTa Xuxp3nawl Oyinya fnonnxanap
3ca TaXMWHaH 6 MUAMapa SONaPHN TallKW KUiaam

Jlonxanalmmpuil Ba KypuimLL nwiapy 6oLuiaHaéTraH MHLLIOOT/IaPHW Kyinaarm
mabnarnap xucobuaH MOMMANALITUPWLL  Ky3da TYTWIMOKAA: KOMMaHWs Ba
KOPXOHa/IaPHUHT Y3 Mabnarnapy — yMymuid xucobga 8,2 munnavapg [Lonnap,
Y36eKkncToH Pecrybnmkac TUKMaHWLW Ba TapakavéT hOHAM KpeauT-mapy — 2,5
MUNNMapg, Aonnap, XOpyxniA MHBECTULMA Ba KpeauTnap — 13,5 munnvapa aonnap.

XNCO6-KNTOOMAP  LUYHM  KypCaTMOKAAKM, MasKyp JIONUXanapHUHT — aMasra
OLUMPW/IMLLIM UHHOBALIMIOH Ba SHEPTUAHN TeXXaauraH TeEXHOMOMMUSANAPHN YKOPUIA 3TULL
Ba XKaxoH 6030pvaa Tasiab MaBxyq Oy/raH AHr Typaarv ToBap/iap MLwnad YMKapyLHU
y3nawtmpuw xucobugaH mvnmra 10,4 mMunnvaps SONMap/vK KylmMya maxcysnot
MWnad ymKapuwl, WWIMK 3KCNOPTHU 6,5 Munavapg ponnapra KynaiTupuL, Sinm
VUKW MaxCynoT XaXKMUHW Ce3unap/v fapaxkaaa oLmpuLLl UMKOHUHW 6epagu.

BYryHrn KyHgaru acocuii Basugamms xap 6mp foMnxaHn Kucka mygagarniapga 6apya
MaH(aaTaop Ty3unManap, OMpUHYM  HaBGaTAa, XOPWDKMA  MHBECTOp/ap  GunaH

buprannkaa Gatadcvn Kypub umknw, ynap Gyinya KenuwysnapHU OXMpUra eTKkasuLL



Ba 2009—2014 nnnnapra 6enrnnaHraH ywoy cTpaTtermk MyxXum AaCTYPHWUHI Kabyrn
KWIVMHULLIMHW Te3-NaluTupuLanp.
Aucceptaumaga Kamawy  TymMaH 31eKTp TapmoKlapuaa 3M1eKkTp  3Heprus
NCPOMIAPUHN KamaTUpULL YYYH ynaHraH KOMMeHcaumsanoByuM KoHAeHcaTopiap
BYPW/IMAcy KaMnneKTUHWU UKTUCOANI KYpCaTKUYNapPUHN XMCO61aauK.
KoHaeHcaTopnap  KyPWIMACWHWHE  TEXHWK  WMKTUCOAMIA  KypcaTKcuiapu
XaaBanga KentTmpuaraH.

5- XXaaBa

PeakTus KyBBaTHWM KOMMEHCALMANOBUN KypUIMaNapPHUHT TEXHWUK UKTUCOAWIA
KypcaTKuunapw.

Kypcatkny mukaopnapu 5 5
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1. VicTebmonumnapHuHr
6-10kBnn
LWNHanaparu 100,7 100,7 100,1 0,6
KyBBaTWU: aKktue MBT | 87,7 87,7 72,5 15,1
Peaktns MBap
2. AKTVB KyBBaT 1CPOdU
(Tapmokaa) mBT/% 12,8/11,23 | 12,5/10,87 | 10,5/9,31 2/1,56
3. ["eHepaTopapHUHT
YKamu KyBBaTu 115,7 115,1 112,4 2,7
AKTMB MBT 124,3 121,6 98,4 23,2
PeakTue mBap
4, Bepn6 tobopunraH

ANeKTp 3Heprusa | 793 783 764 18
HO3KBUBA/IEHT TapMoK | 62,6 61,2 50,3 11
MJIH KBT.C, | 8,35 8,4 8,6 -0,2
toknamagarn  mcpogy | 71 69,7 58,9 10,2

MUKIOPX CanT HOpWLL
Xamu




Bapua Tapmok/1apaaru

(>xymnagaH 73,5 71,1 56,8 14,3
ncTebMoNunnapaa),

M/IH. KBT.C

Vcpodnap Hapxuy, MH

CYM, KoHfaeHcaTopnap | 36,75*2 35,6*2 28,4*2 7,15*2
KypunmanapHu >xamu | - - 0 0
KyBBaTM MIH. KBap |- - 0,6 0,6
U=35kB - - 14,5 14,5
6, 10 kB - - 151 15,1
380 B

KOHZeHcaTopnap - - - -
Kypunmanap  Hapxyt | - - 3,7 3,7
CyM - - 116,1 116,1
35kB Ba yHAaH tokopu | - - 119,8 119,8
6, 10 kB

380 B

Kentupunnrax

xapaxkartnap MAH | 735 7119 598,4 227
cym/miunn

MakcMyM oKnama pexumnapga KyBBaT WYNMLLNAPUHUHT 3KBUBANEHT

HapXura KenTUpUAraH aneKTp aHeprust Ba KyBBaT MCPOMIAPUHUHE CONULLITAPMA

Ay 7 Tmax
HapPXYHWHT ngodacu Kyhnparnya 6ynagn: C, =a, +a,R,, +——o
a

2
by epfa a, ai, A AOUMUIA KOI(PUUMEHTNEP. Tmax o — PeEaKTUB KyBBaT
rpadurmaaH  aHWKIaHOUraH Makcuman — loKnamajaH — (hoifanaHul  coaTw.
Makcumym  lOKnaMaga KyBBaT — WMCPOMNApPUHWHI  3KBMBAIEHT  HapxviaH
(hoiipanaHn 6Up pexmnm ydyH (KyBBaT) XvcobnapvHu 6axapuwl WMKOHWHM
Gepagn. OneKTp 3HPrus WUCTEBMOMMHU  XMCobnall ydyH MakCuman ucpodiap
coatnapuaaH oaanaHnil MyMKUH.

SHeprocucTeMa xapaxxaTnaprHu Konnatl yqyH xap 6mp KBT. ¢ akTVB Ba Xap
6up KBap peakTuB KyBBaT Y4YyH Tapudnap GenrvnaHraH. PeakTuB KyBBaT Xam
TpaHcopmaTop MOACTaHUMANApMAArn CcUYeTuMKnap BocuTacupa Kaug Kanmé
Typunagun. Victesmonuunap Typsu rypyxnapra 6ynmMHmo, Typiv Ty0B CTaBKaiapu

6Yiinua aNEeKTP IHePrus XakiHy Tynab bopuiiagn. BupuHUM Taputham cTaBkadaru




rypyxgarnnapra kyssatu 1000kBA raya 6ynraH UCTebMONYUIap KUPUTUNALM.
VKkkuHum Tapud rypyxmura 1000 kBAraya KyBBaT/IM WUCTebMOMUMUIAP YUUHUM
Tapud) rypyxura yarypxu 3Heprus  uctebmonuunap (KOMMyHan XyXanuk).
TYPTUHUM Tapud rypyxura anoxyfa Typap >KOM WCTEbMOMYMIAPU  KUPaaMW.
BelumHum rypxra waxapaapgarv UCTebMoNUUIap KUpUTUnagu.

45 rypyx WCTebMOMYMiapAa PeakTuB KyBBaT/IapPHW  KOMMEHCALMAI0BUM
KOMMEHCALMANOBYY KOHAeHcaTopaap Kypuimanap ypHatuw Tanab kunvHManign.
2- rypyx UCTebMONUUMApMTa XaM LWyH/aln Tanabnap Kyiunmainan, arap ynapHuHr
WNNNVK 3NEKTP aHeprua nctesmonu 30 MyHr KBT.C rava 6ynca.

PeakTUB 3Heprus ydyH Xam KopxoHanapra numutnap 6enrunaHraH 6ynmo,
OpTVKHA PEaKTVB 3HEPrus y4yH HOKOpPMPOK Tapud 6yinda xak TynaHagu. Kam
6ynca, anbaTTa Nacpok Hapx/ap ypHatunaau. PeaKkTuB 3Heprus YUYH
ypHaTunrad Tapudnap npeickypaHtnap 6yinya 6enrnnaHaan. KoHgeHcatopnap
KypunManap  KOMMAEKTNapuvHW  aBTOMAT/alWTUpUW  PEerynaTopnapuHuMHL
NWNATUANLLUMHL  paFbaTnaHTUpUL YUYyH peakTUB 3SHeprus reHepayuscu y4yyH
TyHrn coatnapga 0,03 w B.6./KBap.c HapX 6enrunaHradH. Arap WCTEbMONYU
OpTUKYA PeaKTMB KyBBaTra ara 6ysnca, (CMHXPOH MOTOpPAW arperariiap — Hacoc
CTaHUMANapn €K1 yNapHUHT MaKCUMYM 3HEPrns UCTEbMON 3/1EKTP TapMOKHUHT
3HEPrus MCTEbMONM  MakCMMyMura Tylimaca) YnapHW 3HeproTabMUHIOBYM
KOPXOHa HKOpW toKMaManap coatuaa onaau. by xonga CTebMONYMHUHT PeaKTUB
3Heprus reHepaumst pexumu ypHatunagn Ba 0,05 w.B.6./KBap.c HapxZa Xak
TynaHagu. [emak 3neKTp TapMoKIapAa PeakTUB 3Heprus CUETUMKIApU WKKK
TOMOH/IaMa XaM yTaguraH 3Heprus OKMMIapUHU Kang Kuia oNnLl MMKOHWUTa ara
6Y MLV 3apyp, SSTbHY CUYETUMKAP UCTEBMONYMAAH KANTAETraH pPeakTuB SHEPTUAHN
Xam Kai kuann 3apyp. Arap peaktus aHeprus cuetumknapu 6ynmaca (11 Tapud
), PEaKTVB 3HEPris reHepaLmacy MUkaopW (TyHrv coatnapaa), Wo, aHaIMTUK iy
6unaH xam aHu1KaHaaun:

Worn =QuTww Wan =(0.7Q —0.3Q ) (Tye ~Tow)

6y epaa: Qu- Ha30paT Y1u0BM YTKa3UAraH KyH KaiA KNIMHFaH MakcUMasl XakvKuia

peakTVB KyBBaT.



Qx— MUCTEBMONMYMIA YPHATUATAH K K HAHT YPHaTUATaH KyBBaTu

Won, Wor — NCTEBMON KANIMHIAH Ba reHepauysanaHraH PeakTus 3/1eKTP 3Heprus
MUKLOPW.

T~ XMCOBUI [@aBpAa MCTEBMOMUYMHUHT WL coatu (MacasiaH 6up oiga), C.

Tywe- XMCOOUIA faBP ABOMUANNIL ,C.

Arap W, < 0 6ynca yHu «Hon» aeb onnHagm.

Arap nctebmonumaa ypHatuaraH KoHaeHcatop Kypuimanap KOMNieKTnapu
aBTOMaT perynstopan 6ynca, xaM Wq, = 0 ge6 kabyn kanvHagu. byHpa
KypuiManap 3MeKTp TabMWH/IOBYM TOMOHMAAH MoMbanaHraH 6ynuwn 3apyp.
OHeprust  TabMUHMOBYM  KOPXOHA  peakTMB  KyBBAaT — KOI(M(MLMEHTUHN
iiyprkHOManapaa eenrmnab 6epaau. Ypta OCué pervoHn yuyH

tgP,op = 0,35(U =35/10kB) tgep, =0,42(U =110/10kB)
tgp - MUKOOPW MUcTebMonumnaa £ 5 % rava ysrapuwum pyxcat atunagu. Opataa
PeaKTUB 3HPIUS UCTbMOIMHI KA, KNING xycobra onnil 3Heprmus TabMUHI0BUY

KOpPXOHa Y4yH (horiganm 6ynmb, uctebMONuMHM Yy 6yHra LiapTHOMa acocuga

ypraTI/ILIJI/I 3apyp. Xynoca Kl/lnl/lﬁ al‘/'lenca, pPeaKTnB KyBBaTHN KOMIMEHCaLNANOBYN
KOHAeHcaTopnap Kypuamacu ypHaTMﬂraH ANEKTP 3HEPIuA Vlcpoq)napm KamManumium

XMcobra KenTupuaraH Xapaxxarnap 227 mnH/ innn cymra kamanau.



Xynoca
1. VlcTebMONUNNapPHUHE TEXHONOTUK >KapaéHnapyu Taxnnmn KUAUHAW Ba 3NEKTp
TabMUHOTUHUHI  XyCycuATNapn ypraHungn. Xosuvpga uwnad YmkapuLHWUHT
K/MCKapuwy cababnn 3MeKTp YCKyHalapHUHT doiiganaHnl KoadhuumeHTtn 25-
30% HUM TaLWKWA 3TULLIX aHUKNAHUNAN.
2. JHepreTuK 6asiaHC Ty3uL YYYH U3MaHULHUHT aHa/IMTUK YCYNn hoinganaHnnau.
SHeprobasiaHCHW Tax/uamM uwnad YMKAPULWHUHT  3HEPreTuK camapacu nact
3KAHMUIMHL KypcaTan. AKTUB KyBBATHUHI ypTaya OWAMK UCTELMOMN 5 MapTa
Kamaiiau, peakTvis KyBBaT aca 3 MapTa Kamaiian. PeakTus KyBBaT Aapaxkacu aKkTviB
KyBBaT OWnaH MOC Kenaaw, TpaHcqopmaTopiap KyBBaTuiaH (oiganaHuL
fapaxacu nacr.
3. TpaHcopmaTopnapH/ napannen uwnawm YyyyH akTuB KyBBaT UCPoOuU
MUHUMYM GYNMWWHWA  TabMWHIOBYKM, TpaHcgopmaTop KyBBaTWAaH camapam
(hoganaHuLl ycynm (MeTogmkacu) Taknmg KATUHIaH.
4. PeakTuB toKnama rpamruHN HOTEKUCIUIMHU Xucobra onmb KoHAeHcaTop
KYPYAIManapHWHT  KyBBATMHW  POCT/AL  TaKAMg KWAMHAWM. 3SHr  camapanm
ycynnapfaH KOMMEeHCcaUmMsnoBum KypuimMakyBBaTMHW, CyTKa BaKT-coaTu GYiinua,
KyunaHuiira Kapad KOppekums KWMHaguraH, KOMOuHauuanm pocTnall ycynu

XmncobnaHagw.

Xynocanap.
1. DNeKTp TapMOoK/apuaa 3MEKTP SHEPTUA UCPOQIAPUHN KaMATUPULL YUYYH
TapMOK peXXvMIapuH1 ONTUMaNNalTUPKWLL, KOKTamanapHu 6ynraH uaepnapaa
TapMOKIapHN &KpaTno TypuLL €K1 60LLIKA TapMOKAaH TabMUHAGHULL MUYMKYH.
2. DNeKTp TapMmoKaa 31eKTP MOTOP/IM KOKaManap MaBXyn 6yrca, ynapaa aktus
KyBBaT KOS(PPULEHTUHM OLLUMPULL YHYH KamnecaumanoB4M KOHAEHCaTOPN
KypuiManap KoMMniekTnapu ynaHagn. byHaa peaktms KyBBaT KOMMNeHcaLms

KNWNHULLIN XI/ICO6I/IFa INEKTP 3HEeprua I/ICpOdJI/I KaMasaan, HatumxXafa KENTUPWUIraH

xapaxaTtnap TymaH 31eKTp TapMok1apy MUKECUAA 227 MnH cym/inn ra Kamaiap.



nosanap

[MosicHUTENbHAsA 3anncKa
K niaHy MeponpusiTUA MO CHMKEHMIO pacXoa 3M1eKTPOIHEPT M Ha ee TpaHCMNopT

no «Kamatuu anektprapmoknapu» Ha 2012 rog,

1.0praHun3aLyoHHble MeponpusTHs.

OTK/OYEHME B PeXMMaX MaslblX Harpy3oK TpaHC(OPMaTOpPOB Ha NOACTaHLMSAX
C 2-Mm$1 1 6osiee TpaHcgopmaTopamu.
1.8. TpaHcopmatopsl 110 KB:
NC Kopacys T-1

16 mBA, T-2-10 mBA

MC UnmkyproH T-1 - 10 mBA

MC Okrowu T-2 - 10 MBA

MC Axkabor T-1 - 10 mBA, T-2MBA
Y36EKNCTOH T-2 - 6,3 MBA

OTKNoYaemaa MoLHocTb 25,1 MBA 3672 vac.
OKOHOMUYECKUIA 3APdeKT onpeaenseTcs no ycpeaHEHHbIM HOpMaM, MPUIOXKEHWE
L:

anpesb - - - - -

Man 0,0008 x 744 x 25,1 x 0,66 =9,86 Tbic.KBT U
NHOHb 0,0008 x 720 x 25,1 x 0,58 =8,39 Tbic.KBT Y

Il KBapTan 18,25 Tbic.KBTY

NHOJb 0,0008 x 744 x 25,1 x 0,50=7,47 TbiC.KBTY

aBrycr 0,0008 x 744 x 25,1 x0,41=6,13 TbIC.KBTY
ceHTa6pp 0,0008 x 720 x 25,1 x0,33=4,77 TbIC.KBTY
Il kBapTan 18,37 TbiC.KBTY

A3(D.=18,25+18,37=36,62 TbIC. KBT.

TpaHchopmatopsl 35 KB:

NC Kamawum T-1 - 4 MmMBA; T-2 - 4 MBA



MC NaHrap
MNC Kykoynok
MNC Yum

NMC MaigaHak
NC bepunonu
NMC Hasowui

T-1 - 2,5MBA;
T-1 - 1.6 MBA;
T-1 - 0,63 MBA;
T-1 - 1.6 MBA;
T-1 - 25MBA;
T-1 6,3 MBA

MNC anw T-1 - 2,5MBA;
NC TuHunnk  T-1 - 0,63MBA;
MNC Evnnva T-1 - 0.63 MBA;
MNC YumHop T-1-6,3; T-2-4.0 MBA;

MNC Anrnobog T-1 - 10 MBA;

OTKNroYaemaa MoLHocTb 36.6 MBA 3672 yac.

SKOHOMUYECKMI 3PheKT onpeaenseTcs No YCPeAHEHHbIM HOPMaM, MPUIOXEHNE

L:

anpesb - - - -
Mam 0,001 x744 x 13,1x 0,66 =6.43 TbiC.KBTY
NIOHb 0,001 x720 x 13,1x 0,58 = 5.47 TbiC.KBTY
Il kBapTan 21,9 TbIC.KBTY

Nonb 0,001 x 744 x13,1 x 0,50 = 4.87 TbiC.KBTY
aBryct 0,001 x744 x 13,1 x 0,41 = 3.99 TbIC.KBTY
ceHTa6ps 0,001 x 720 x 13,1 x 0,33 = 3,11 TbIC.KBTY

Il kBapTan 11,97 Tbic.KBTY
A3.=11.9+11.97=23,87 TbIC. KBT.4

1.9. OTKN0YeHUe TPaHCHOPMATOPOB Ha NOACTAHLMAX C CE30HHON Harpy3Koii.

TpaHcgopmartopsl 35 KB:

MNC HC-6 - 2,5 MBA
MNC HC-1 - 3,2 MBA
MNMC lranw - 2,5 MBA
MNC Hasowit - 6,3 MBA

OTknoyaemasa mowHocTb 14,5 MBA 4344 vac.
JKOHOMMYECKUI 3PPEKT onpeaensieTcs no ycpeaHeHHbIM HOpMaM MPUIOXKEHMWE
L:



AHBap 0,0015 x 744 x 14,5 x 1,00 = 16,18 Tbic.KBTY
espasib  0,0015 x 672 x 14,5 x 0,91 = 13,30 TbiC.KBTY
MapT 0,0015 x 744 x 14,5 x 0,83 = 13,43 TbIC.KBTY
| KBapTan 42,91 TbiC.KBTY

OkTa6pb  0,0015 x 744 x 14,5x 0,25 = 4,04 Tbic.KBTY
Hos6pb  0,0015 x 720 x 14,5x 0,16 = 2,50 TbiC.KBTY
Hekabpb 0,0015 x 744 x 14,5x 0,083 =1,34 TbiC.KBTY
IV kBapTan 7,88 TbIC.KBTY

Aap.=42,91+7,88=50,79 TbIC. KBT. 4

TpaHcdopmartopsl 6-10 KB:

SKOHOMUYECKMIA 3A(PEKT onpeaensieTcs no ycpeaHeHHbIM HopMaMm
L:

AHBapb 0,004 x744 x 4,8 x1,00 =14,28 TbiC.KBTY
(espaib 0,004 x672 x 4,8 x0,91= 11,74 Tbic.KBTY
MapT 0,004x 744 x 4,8 x0,83 = 11,86 TbiC.KBTY

| KBapTan 37,88 TbIC.KBTY

OokTA6pb 0,004 x 744 x4,8 x 0,25= 3,57 TbiC.KBTY
Hos6pb 0,004 x 720 x 4,8 x0,16 = 2,21 Tbic.KBTY
nekabpb 0,004 x 744 x 4,8 x0,083= 1,18 TbiC.KBTU
IV kBapTan 6,96 TbiC.KBTY

A3(.=37,88+6,96= 44,84 TbiC.KBTY

NPUNOXeHWe

1.10. BblpaBHMBaHWe Harpysok a3 B anektpuyecknx cetax 0,38 kB ( no

yCpeAHeHHbIM HopMam MpunoXeHue L):
| KB. 0,7 X 216 x 0,91=137,59
Il kB. - - - -

11l KB. - - - -



IV KkB. 0,7 x 216 x 0,16= 24,19
A3.=137,59+24,19 TbIC. KBT. u
1.12. CHMXeHMe pacxoia 3MeKTPO3IHEPrM Ha COOCTBEHHbIE HYX/bl MOACTaHLMIA.
W1.12=12,6

11.TexHnyeckne meponpuaTue,

2.3. 3aMeHa NPOBO/0B Ha Neperpy>KeHHbIX TMHUAX:

Cetn 10 kKB

Aap = 46 x246 = 113,16 T.KBT.4
| KB. Il kB. Il kB. IV KkB.

- 56,58 56,58 -

SKOHOMMSI C MOMEHTA BHEAPEHMS:

| KB. - - -
Il kB. 56,58 * 0,22 = 1245
111 KB. 56,568 * 0,205 = 12,45
1V KB. - - -
| KB. Il kB. 111 KB. 1V KB.
- 12,45 12,45 -
- - 12,45 -
- 12,45 24,9 -

Aap =1245 + 249 =37,35T1.KBT.Hac

Cetn 0,4 KB
Aap = 2,2x 28,34 = 62,35 T.KBT.4

| KB. Il KB. 111 kB. 1V KB.



31,18 31,17 -

OKOHOMUSA C MOMEHTa BHEAPEeHUS:

| KB. - - - -
Il kB. 31,18 x 0,66 3 = 6,86
111 KB. 32,17 x 041 2 = 6,59
1V KB. - - - -

| KB. Il KB. 111 KB. 1V KB.

- 6,86 6,86 -

- - 6,39 -

- 6,86 13,25 -

Aap = 6,86 + 13,25 = 20,11 T.kBT.4ac

2.4. 3ameHa oTBeTBNEHUI 0T BJ1-0,38 KB K 3gaHUsIM:
®ap = 0,006 x 1374 = 8,24 T.kKBT.M

Il kB.
4,12

111 KB.
4,12

SKOHOMMSI C MOMEHTA BHEAPEHMS:

Il KB.

11l KB.

| KB.

4,12 x066 : 3 =091
412 x041 : 2 =0,84

Il KB. 111 kB. 1V KB.

0,91 0,91 -
- 0,84 -




- 0,91 1,75 -
Aap= 091+ 1,75 =2,26 T.KBT.Uac
2.5. 3ameHa nNeperpyXeHHblX, YCTaHOBKa W  BBOA

[0MOMHUTENbHBIX CETEBbIX TPaHCHOPMATOPOB:

Aah = 3,66 x13 = 47,58 1.KBT.4

| KB. Il kB. Il kB. IV KkB.

14,64 10,98 - 51,96
JKOHOMUSA C MOMEHTa BHEIPEHMS:

| KB. 1464 x 091 : 4 = 3,33
Il kB. 1098 x 066 : 3 = 2,42
IV k8. 21,96 x 0,16 1 = 3,51
| KB. Il kB. Il kB. IV KkB.

3,33 3,33 - 3,33

2,42 - 2,42 3,51

3,33 5,75 - 9,26

Asap = 3,33 +5,75 +9,26 = 18,34 T.kBT.4ac

2.6. 3ameHa Heforpy>XeHHbIX CUI0BbLIX TPaHC(HOPMAaTOPOB:
Aap = 0,6 x7=4.2
| KB. Il kB. I k8. IV ks.

- 1,8 1,8 0,6

SKOHOMMSI C MOMEHTA BHEAPEHMS:

B

3KCMyaTaLmio



llke. 1,8 x 0,66 : 3=0,39
IMke. 1,8 x 0,41 : 2=0,37
IVke. 0,6 x 0,16 : 1=0,09

| KB. Il kB. 111 KB. 1V KB.
0,39 0,39 0,39 -
0,37 0,37 0,09 -
0,39 0,76 0,85

Asp = 0,39+0,76+0,85 = 2,0 T.kBT.uac

HayanbHuk MNMTC X.MypaToB

HauvanbHuk O1C Y. Mamarocynos



