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AHHOTAINOUA

Ymly 6utupyB manakaBuil umuga KyMKYprOH TyMaHU 3JEKTp TapMOKJIapU
KOPXOHACHTA KapalUTH “YFpHTY30p” 5JIEKTp MOACTAHIMACHAA SIEKTp KHXO3IapH
AKCIUTYaTAUSICUHI TAaKOMIULIAIITUPHIL, TTOJCTAHIMACKAATU Kyd TpaHC(POpMaTOpIapHHU
XMMOSI KWINLI Ba 3JIEKTP CTAHLMA Ba MOJCTAHIMAAATY YIIUOB ac000-yCKyHa KUXO3JIapUHU
AKCIUTYTALMSCUHI TaKOMWIIAIL TUPHULI KYJUITAHWIIU. DJIEKTP HCTEMOJYUIAPHU
IOKJIAMacH, XUMOs KypWIMaJlapu Ba KHACKA TyTallyB TOKJIAPUHU xucolu, epra
TYTalUITUPYBYH KypWwIMaHd XucoOJjall, 3JeKTp YCKYHAJIApHUHI OSKCIUIyaTallMOH
MYCTaXKaMJIMTHHH OLIMPHUILI 4YOpa-TaJAOUpIApUHU HWNUIA0 YHMKUII XaMJa  Xaér
daomuATH  XaBQOCHU3IUTH  KOMIUIEKC 4opa-Taa0upjapd Ba  TEXHUK-UKTUCOIUMN
KypcaTKuujaap XHMCOO HaTHKajlapu KENTHUPUITaH Ba KEpakiu TaBCUsIap HILUIA0

YUKHAITaH.



Kupui, 3;1eKTpoIHepreTuka HCTUKO0IApPH

[Ipesugentumus Mcnom Kapumosuunr 2010 iun 15 gexabpaa kabyn KuIMHTaH
“2011-2015 immnapna Y36ekucToH Pecrny6GimMKack CaHOATHHHM PUBOKJIAHTHPHIIHUHT
YCTYBOp MYHAIMIIIJIAPU TYFPUCHIA TH Kapopuaa SIKUH HUJuiap/ia MaMIIaKaTUMHU3 CAHOAT
KOMIUIEKCUHH PHUBOXJIAHTUPHUIIHUHT acocuii Bazudanmapu Ba yCTYBOp HYHaAIWIUIAPH
Oenrunad Oepunran. Maskyp XyxoKaTja CaHOAT cOXallapH, XyMJIaJlaH, dHEpPreTHKa
TapMOFHUJIAa TAPKUOUH Y3rapuIllJIapHA sTHAAA YyKYPJIAIITHPHII, UITUTA0 YUKAPUIITHA KSHT
MHUKEC/IAa MOJIEpHU3AIMS KWINI, TEXHUK Ba TEXHOJIOTHMK SIHTWJIAII, SHT 3aMOHABUM
yCKyHayap OWJiaH >KMXO03Jalll, YHra CYHITH WiIM-(aH I0TyKJIapu Ba WIFOP WHHOBAIUS
TEXHOJIOTHSJIAPUHH KaJlall TATOMK THUIII KY3/a TyTUIITaH.

“Y36eKsHepro” MapiaT aKIUAMOPIHK KOMIIAHHMSACHIAH MabIyM KWIMILIAPHYA,
KaOyJl KUJMHTaH Ma3Kyp Kapop HXPOCHHU TabMUHIAII OYiiMua TamOupiap HUILiad
YUKWITaH, KOMIIAHUSIHUHT YTTaH WAITH UIUIApU SKYHIJIApU CapXUco0 KWIMHUO, KOPUIl
2012-13 #iunaa TapMOKHU OapKapop pUBOKIAHTUPHUII Yopaiapu OelruiaHTaH.

Ninad yukapuiiHu MOJIepHU3aIus KAJIUIITa WYHAITUPUIaAUTaH HHBECTUIIMSLIIAD
XXMM aH4a Oomiau, Kuimatu 123,9 MUUIMOH JOJUIapJIMK XOPYMOKUN KpeauTiaap xamjaa
V36exucron Pecny6imkacu TUKIAHHUII Ba TAPAKKUET KaMFapMacHHUHT 2 18,2 MHUILUTHOH
JOJIIAPIIMK KPEeIUT pecypciapu *and KUINH]IH.

“V36eKsHepro” AaBIAT AKIMAMOPINK KOMIAHUACH MYTaXacCHCIAPH XaKapo
TAIIKWJIOTIIAp KyMaruja MyXHM JHEpreTrhka JionnxacH, spHH TamumapxkoH ['ECuna
aHry kn4uuk ctaHuusHu Ba [ECnan “Cyrauéna” kuuuk cranuusicu ToMOH Kamikamapé
xamaa CamapkaHj BWIOSTIApU XyAyIUJaH YTaauran, y3yHaura 218 kunomerp Oynran
IOKOPY BOJITJIM JIMHUSIHA KYPHUIIHU PEXKAIAITUPMOKAA. Maskyp Jolnuxa JSHEprus
TH3UMHU OapKAPOPJIUTUHU OIIUPHIIL, AJICKTP SHEPTHACHHU PECIyOsinKa MapKaszujaH
Camapkann-byxopo sHeprus y3enwra TpPaHCHOPTUPOBKA KWIMILAA HYKOTUIUIAPHU
KaMaWTUpHUIL Ba ymOy XyAYIHHU DJICKTP DHEPTHsCH OWjaH yY3JIYKCH3 TabMUHJAIITa
xu3Mar kwianu. by aca, ¥3 HaBOaTuaa, Camapkann, byxopo Ba Kamkamgapé Bunositiapu
axojiucu xamja Oy epaarn OOBEKTJIApHU OJJICKTP DSHEPruscu OujlaH HUIIOHWIN

TabMHHJIAII Ba YHIAH Texxa0 (oiigaiaHuIn UMKOHUHH Oepaiu.
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Yoy kenr kymamnu jnovdnxanuHr kuiimatu 150 mwumon AKII pomnapupan
omanau Ba YHMHT 110 MuimnonmHu JKaxoH OaHKM KyMaruja Y3JallTHPHUIT Ky3a
TyTUIMOKAA. Ma3kyp OaHKHMHT OyHJail AacTypilapHM amalira OLIMpPHII Oopacuaaru
cuécatu aTpo-MyxXuT Myxodazacura JIOUp IOKOpU Tajiabiapra puosi KWIMIIHUA Tayiad
stamu. Iy myHocabar GunaH “Y36exsHepro” HaBiaT AKIMSIOPINK KOMIIAHHSICH
MYTaXaCCUCIIAPU JIONMXAHUHT TEXHUK-UKTUCOJIWN ACOCHHM Tauépnamjaa 3KOJIOTUs
Macajajapura anoxuja 3bTHO0p KapaTau. XycycaH, JoMHMXajall TallKWIOTIapu
UIITUPOKUAA “ATpod-MyXHUTra TabCUp ITUII Hapakacu’ uNUiad unkuinud, y JlaBmat
TabuaTHU MyXxo(a3a KUIUII KYMUTACH TOMOHUJAH MaKyJUIaH/IH.

TapMOKHM MyBO3aHATJIM PHUBOXKIIAHTHPHIN MaKCaAWAa YMyMHU Kuilmatu 5,2
MWUIMApA JI0JUlaplaH OpTUK 44 WHBECTHLMS JIOWMXACHM amanra omupuiaau. by
SHEPrus TU3UMHUHHUHT OapKapop HILIANIMHU TabMHUHIAII, UCTEbMOIYUIIAPTa DIEKTP
SHEPTUSICUHU UIOHWIN €TKa3UO OEpHINl Ba HKCIOPT CATTOXUSITHHHU OIIUPUILI UMKOHWHU
oepaau.

[Mynnait upux noiuxanapaan oupu Aurum Anrpen MDCna amanra ommpumiaam.
by epaa sHeprus umna® uyumkapuin skapaéHuga TaOMHMil ra3 cappuHU KamMalTHUpPHIL
3apypauru tydaiinu 1-5 sHeprus OJOKIapUHMA WWJT TaBOMUJA KYyMUP EKHUIITa YTKA3ZUII
unuiapu  onud OopwiMokna. Xo3up “AHrpeH” KYMUP KOHU PEKOHCTPYKITUS
KWIMHMOK/Ia. YHUHT MoJiepHu3arus kuauauimum 2012 dunga kymup ka3ubd onuiiau 6,4
MUJIJTMOH TOHHAra €TKa3uIl MMKOHUHU Oepaju (aifHu MaiTaa KOH vumura 3,2 MUJUIHOH
TOHHAa KyMHp Ka3u0 uukapuil KyBBatura sra). bynma SAuru Anrpen MOCra kymup
eTKka3uo OepullHM 2,2 MWUIMOH TOHHaAaH 5,2 MWIUIMOH TOHHAaraya OIIMPHUII
peXaNamTUPIIMOKIAa. ByHUHT HaTkacuaa iunura 825 MUIUTMOH KyO MEeTp TaOuuii ra3
Texkad konuHanu. JloWimxaHu xaérra TaTOMK HSTHUIN Y4yH 227,4 MWUIMOH J0JUIap,
KyminanaH, kuiMatu 120,4 MIITHOH TOJUIAPIIMK XOPYXKHUN Kpenutaap capdiaHaim.

bynnan rtamkapu, rokopu Boatau 500 kB Cupnapé UIC-Aurm Aurpen UOC
JUHUACH KYPWIMIIM MYJDKAJIAHMOKA. YOy MKKUTa HUPUK AJIEKTP CTaHIUsIapu
Vpracugarn OyHAall KymumMya OOFJIMKIMK MaMJIaKaTUMHU3 SHEPTUs TU3UMHUHHHT
UIIOHWIM WIUIANI Japa)KaCUHU OIIMPUO, BJEKTP SHEPTUACH OKMMHHHU KYTAUTHUPHII

UMKOHMHU Oepaau. Y3ywnuru 130 xwiomerp OynraH siektp y3artuin JuHuscu-500
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daproHa BOIUNCH MCTCHMOTYMIAPUHU DJICKTP SHEPTHUSICH OWIAaH TAbMUHJIAIIHA aHYa
Axmmnaim.  “Y36exsnepro” Oy JoMMXaHM y3 MaOnariapu Ba XWUTOMHMHT
Eksimbank™u xpeautn Xucobuman amMaira OIMUPHIITHA MYJDKaIAMOK/IA.

Exunrunan  ¢oiiananMaciad KyIuMua SI€KTp DJHEPrHsACH HILIA0 YUKapHII
UMKOHUHU OepajuraH ssHa OMp WHBECTUIIMS JIOMMXAacH XaMm 3bTuOopra jmouukaup. by
Vpunga Tamumapkon Ba Cupaapé UDCaa cukunran Tabuuil ra3 KeHrauImIaH XOCHII
Oynmaguran sHEprus acocuja WIUIaigurad, ymymuil KyBBath 20 meraBaTT OyiraH
JeTaHAep-TeHEPATOp arperaTiapuHd KypHIl Ky3/la TYTUIMOKIA. YJap Marucrpani ras3
KYBYpJapuIarv ra3 SHEPrusiCl XMCOOUIaH JICKTP SHEPTUICU OJIUII UMKOHUHU Oepaau.
bynunr Hatwxkacuga 16 MuuMOH KyO MeTp Tabuuii raz Texxad konuHaau. Maskyp
novnxanuHr kuimMatu 14,9 muumon AKI nonnapunay Tamkui 3Taau.

Tapmokaa sHeprusi TeKauura TeXHOJOTUsIIapra Karra YbTHOOp OepriIMOKIa.
ByryHru KyHzIa O5J€KTp DSHEpPrusich HMCTEbMOJIMHU aBTOMATJIAIITUPHWITaH XOJAa
XUCcoOTa OJUII Ba HA30paT KWIUIL THU3UMU OOCKMYMAa-OOCKUY KOPUM STHIMOKAA.
Kopxonanap, xy>kanuk cyObeKTJIapy Ba MAUIIIUNA UCTEBMOIYMIApA DJIEKTP IHEPTHUSCH
MCTEbMOJIMHA aBTOMATJIAIUTUPWITAH XOJIJa XucoOra OJMII Ba Ha30paT KWIMII
TU3UMUHU KOPUW ITUII TEXHOJOTUK WYKOTHILIAPHU KaMmalTupuil, OyTyH kapacHua
ANCKTP PpeCypclapuHu eTKa3ud OEpUITHUHI aHWUK XHCOO-KHTOO KHIIM-HHUIIHHU
TabMUHIANAM. TUBMMHUHT [IaKJUTAHTaH ONTUMAaJ UILIANl PEXXUMU EKWIFU-
AHEPreTUKa pecypciiapuaad OKIIoOHa (OoTaNaHUITHU SXIIUamra Epaam oepaiau.

OkcnepTiaapHuUHr (ukpuya, Oy SHTWIMK Wwiura 2,75 MuWuMapa KWJoBarT-
coaTr »BJEKTP DHHEPrusCUHM TeXall, WIYHUHIAEK, Xap Huiam artpod-myxurra 1,9
MUJUTHOH TOHHarada OyFXOHa ra3W YMKApWIMIIUHU KaMaWTHPUIT UMKOHUHU Oepajiu.
Xap vwim Texad KOJWMHAIUTAH SHEPrus KUiMaTh kKapuild 125 MuUIMOH nosiapHuU
TAILKUI 3TA/IH.

YOy Ba 0olka WHBECTUIUS JOWMXAJAPUHUHT aMajra ONIMPUWIUIIH, IIyoXacus,
MaMJIaKaTUMHU3 WKTHUCOAMETH Ba axXOJWHU HSHEPrusi OWIaH camapaiu, WIIOHWIM Ba
Oapkapop TabMHHJIAIT UMKOHUSTIAPUHN KEHTAUTHPATIH.

TapMmokaa sHeprus TeXallJural TeXHOJOrusiapra KaTra ybTHOOp OepHIIMOK/IA.

BYFYHI‘I/I KyHIa OJICKTPp OHCPrusACH HUCTCBbMOJIIMHU aBTOMATIAIITHPHUIIIaH XOJda
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XycoOra OJUIN Ba HA30paT KWIUII TU3UMHU OOCKHYMA-OOCKHY KOPUW ASTUIMOKJA.
Kopxonanap, xy>kaJluk cCyObeKTIapy Ba MaUIINi UCTEbMOTUUIIAPAA AIEKTP DHEPTHUSCU
VMCTEbMOJIMHA aBTOMATJIAIUTUPWITAH XOJJa XucoOra OJMII Ba Ha30paT KWIMII
TU3UMUHM KOPHUM ATHUII TEXHOJIOTUK HYKOTHIJIApHU KaMaWTHpuIl, OyTyH kapaéHia
ANEKTP PECypClIapuHM €TKa3uO OCpUIIHUHT aHUK XUCOO-KUTOO KUJIM-HUILIWHU
TabMUHJIAUAU. TU3MMHUHT IAKJUIAHTaH ONTUMAJ HIJIANl PEKUMU EKWIIFU-
AHEPreTrKa pecypciapuaad OKuiIoHa GoiIanaHuIIHu SXIuiamra épaam oepaiu.
MyxTacap aiTrasaa, JapiraTuMms pax6apuauar “2011-2015 fiunmapaa V36ekucTon
PecnyOnnkacu caHOAaTHHY PUBOXJIAHTUPUIIHUHT YCTYBOP WYHAIUIILIAPU TYFPUCHIA TH
KapOpHHHM TapMoKAa Oaxapuil OYinWYa KOMIUIEKC HIUIAp MEXHAT YHYMJIOPJIUTHHU
OLIMpHI, cap(-xapakaTiaap Ba MaxcyJOT TAaHHAPXUHU U3YMJI KAMAaUTUPHUILL, 3aMOHABUI
SHEpPrusl Ba peCcypc TEKaWIUraH TEXHOJOTHSUIApHU >KOPUM 3TUII Makcaauaa yumoy
noitmxa ummaa CypxoHmap€ BuIoSITH KyMKYpFOH TyMaHH »3JIEKTP TapMOKIapH
KOPXOHACUTA KApallId “YFpUry3op” 3MeKTp MOACTAHIMACHHE TAKOMIJUIAIITHPHII Ba

ABTOMATJIAIITHPUII MacajlaJIapH 0aéH KWJIMHaOH.



1. KyMKVpFoOH TyMaHHAATH “YFpHUry30p” 31eKTp NOACTAHIMSACH TYFPHCHIA

Mabaymotraap Ba 10 kB jin TMHUATIAPDHA XHCOOM.

1.1. DaekTp MOACTAHUMSACU TYFPUCHAA YMYMUIl MABJIyMOTJIap.

KyMKyproH TymaH 35IeKTp TabMUHOTH KopxoHacu 1981 uwmnman Kymkypron
ANEKTP TapMOKJapu cudartuaa uil (paoausTuHu Oomwiad, XO3Uprd BakKTraya Wil
daommaATHHN naBoM >TTHpHO KeaMokaa. 35/10 kB mu “Yepuryszap” moacTaHIms
1990 i#mnpa wmra tymrad. Iloacranmus Kymkypron tymanu “Ilaxtaotoxn’”
Maxamtacuaa koimamran. [loxcramusaga 2ta 630 kBA nu kyd TpanchopmaTop
VpHatunrad. Mkku tomonnama 35 kB kydnanuin OunaH TabMUHIIAHTaH.

1-Jluaua  “Oxxap”’man  noxactaniusa “Upmok” 35/10 kBman moacranmms
“Yrpuryzap” 35 kB ra kenazu.

2-JTuans “Jlounn-Yepurysap” 35 kB noxcranmus “Takkamamr” 110/35/6 kB nan
nuaus “Jlounn-Yxpurysap”nan 8ta Quaep YHKapHIraH.

T-1 nan 4 ta;

T-2 nan 4 Ta dunep yuKapuiraH.

T-1 nan 4 Ta ¢unep “YHOIC” cyB yumkapuill HACOC CTaHIUSJIAPUHHU DIEKTP
SHEPrusicu OWjiaH TabMUHJIANIN.

T-2 pmarm 4 Tta duaep sca acocaH axoOJWHU DOJEKTP OJHEPrusicu OujaH
TabMUHIaAU. ByHaaH Tamkapu sca gpepmepiiap Hacocaapu yuyH Oepuiaiu.

®-1 na 12 Ta TpanchopmaTop 60p;

®-5 nma 5 Ta TpanchopmaTop;

®-2 na 20 ta TpaHcopmartop;

®-7 na xam 20 ta Tpancopmarop 6op.

Xap oup dunepra 300/5 A nu TpanchopmaTop YpHATUITAH.
duaepaapHUHT OpaluK Macodacu:

d-1 709 xM.
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-3 17 xm.

-7 13.8 kM.

-8 6.1 km.

Konran dunepnap opacu 200 meTpiaH.

AXO0JIN COHU:

“Suruep” --- 496 Ta
“MycTrakwiuk”’--- 364 Ta
“ITaxTaobox” --- 580 Ta
“bycron” --- 545 ta
“I'ymucron”  --- 200 Ta
“Kopcoxkmn” --- 150 Ta

1.2. 10 xB Ju JUHUSATIAPHHA XHCOOH

1.2.1. DaeKTp UCTEMOTYMIAP IOKJIAMACHHU XHCOOU

butupy MamakaBuid UWIIJa KUOUIOK  SKOWJIApUIard  JJIEKTPp  MCTEMOJYMIIAP
acocan 35, 10, 04 kB xkyuranunuim xaBo Ba kabden nunusuiapu (XJI, KJI) Ba 35/10, 35/6,
10/0,4 kB kyuwranunum TpanchopMaTop MOJACTAHIMS (HUMCTAHIMA)IapUIaH TaITKUI
torrad. Illy caGabnum »nexkTp TapMoKIapujaaru lokjaamajapHu XucoOnam KyWhujaaru
OaHTapHM KaMpald oJ1aJiu:

Anoxuna onWHTaH €KW YMYMHUH SJEKTp TapMOKJa HINTUPOK ATaéTran Oapya
AJIEKTP MCTEMOJTYUIap FOKJIAMacuHU XHUCco0allr,

[Mact xywranunm (380 éku 220 Bim) anextp TapMoK XucoOu;

FOxopu kyunanunum (35, 10, 6 kBin) s1aexkTp TapMOK XUCOOH;

FOknama Tokjapu acocuja CUM KECUMHUHU XHCOOJalll Ba CTaHAAPT KECHUMIIH
CUMJIAPHHU TaHJIAI,

FOxnamanap acocuna 0,4 xBiu Tapmoknarn WMFUHAM KyBBAaTHH XHMCOOJall Ba

10/0,4 xBnu TpanchopmatopHu TaHal;
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FOnmamara acocan 10 xBmmu Ttapmoxkam xmcobmam Ba 35/10 xBmm
TpaHchOpMaTOPHU TaHJIAIL.

XaBo JUHUSACUIATH AJIFOMUH YTKa3rud KECUMUHU aHUKJIAIl.

XaBo JNUHUSJIApU, KYWIAHUIIHUHT Japa)kacura, UCTEbMOIYMHUHT IOKJIaMacura,
MYXUTHUHT XyCyCHUSITUTa Ba TEXHUK Tajladiap acocujaa MHC, ajJlOMHH, IYJIaT Ba MMyjaT
AIIOMUH CUMJIapJIaH KypPWIHILIA MyMKHH.

XaBo JIMHUSCKM YUYyH Marepuaj TaHjala TeXHUK-UKTUCOAMM KYpcaTKuujIap Xam
acocuil TamabnmapnaH = xucoOmaHagu. UyHKM y3aTWIaJWraH SJIEKTP SHEPTUSICUHUHT
cudaty Ba TAHHAPXHU BJEKTP SHEPTUSACHHUHI UCpodu OwiaH OOFIMKIUKIA OYiHO,
WYKOTWIIAIUTaH JHEPrusi YYyH KYIIMM4Ya XaK SHEPrusi TabMUHOTYM €KW DHEPTUs
MCTEbMOIYM TOMOHU/IAH TYJAHUIIH IIAPT.

Opnatna mamon 6yiinya I — raua, Ba mysnam 6yituya Il — raua [Mnosa, - 10 Ba 11-
xKaaBai] OYiaran Xyayjap/a sKOWjalral 3JeKTp UcTeMonuniap yuayH kydwianum 0,4
Ba 10 kBmu snektp TapMoknapnaa amoMuH cuM(A)napaaH (dorpganaHnuiagu. Arap
MYXUTHHUHT IapTiIapy KaHoaTaHntupMaca (mamodn 6yinya Il — gan, mysnam 6yiinya 11
—JlaH FOKOpH TyMaHjiapaa) amomMuH mynat yrkasrud(AC)nap TopTHiIaau.

Kunuiok snexkTp TapMOKJIapUHM IOKJIaMacMHM XucooOnam.  Kuluiok siektp
tapmokyapu acocan 0.38 kB kyunmaHunu wuchTeMoNuMIAplaH TAIIKWAI TOMUO Ba
myHra myoduxk BJI-0.4, TI110-0.38xB xaBo nunusimapu Ba 35/10kB ; 110/35/10 kB;
110/10 xB TabMHUHOT CTaHUMSITAPUIAHTAIIIKHAI TOTITaH.

[IyHuHr y4yH OWTHpyBMajakaBUil HIIAa XUCOOJAIIHUMHI acOCHM Makcaau
ANEKTP TAbMUHOTHAATU allpUM 3JEMEHTJIApUIArd OKIaMalapuHU aHUKJIAI, YJIapHU
WUFUHANCUHY JKaMJIalll Ba HUXOST YCKyHajap TaHJIOBUIAaH HOOpaT.

FOxnamanap KyHIy3rv Ba K€Urd MAKCUMyMIIApU YUYH aJlOXUJa aHUKJIaHaIH.

Skeq = SKyH 15% + SKyH

J-1 1

10

Al6 2.5 2.5 25 25 2. 25 25 25 25 25

4.5A 45A 45A 45A 45A 45A 45A 18A 18A 18A
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Sikea=25x0.15+25=2.875 xBA
Srea=25x0.15+25=2.875 xBA
Siea = 2.5 x0.15+2.5=2.875 xBA
Sixea =25 x0.15+25=2.875 kBA
S5 =25 x0.15+25=2.875 xBA
Serea=2.5 x 0.156+25=2.875 kBA
Siken= 2.5 x 0.15+2.5=2.875 kBA
Sgkes =1 x0.15+1=1.15 kBA

Sokes= 1 x0.15+1=1.15 kBA

Sies =1 x 0.15+1=1.15 kBA

[y nuHUSIIaTH CUMHUHT MapKaCUHU KU3UII TOKHU OVinYa TaHJIalMu3:

l,=4.5A ls =4.5A
I, =45A I, =2.5/(1.73 x 0.38 x 0.85)=4.5 A
l,=4.5A lg =18 A
I, =4.5A lg=1.8 A
ls =4.5 A lio=1/(1.73 x 0.38 x0.85) = 1.8 A

lg =lg+ 110 =3.6 A
lg=lg+lg+1;p=54A

l7 =1+ Ig+ lg+ 11 =9.9A
le=lg+ 7+ 1g+ g+ 1p=144 A

|5 = |5+ |6+ |7+ |8+ |g+ |10 =189 A



Iy =l+ s+ lg+ 1+ g+ 19+ 1p=234 A

|3 = |3+ |4+ |5+ |6+ |7+ |8+ |g+ |10 =279 A

|2 = |2+ |3+ |4+ |5+ |6+ |7+ |8+ |9+ |10 =324 A

|1 = |1+ |2+ |3+ |4+ |5+ |6+ |7+ |8+ |9+ |10 =36.9 A

Xucobnanran Tokau *kaaBangad (Karanos) kapab cuman Mapkacu Al6 TOnauk.

TII JI-1 roximamMaHu XUcoOJIaliMM3.
Siyn=2.5x7+1x3=20.5kBA
Skex = 2.875 + 1.8 x3 =23.575 kBA
TII JI-2 roknamacunu XxucobaaiMu3, CHM MapKacUHU TaHJIaliMMU3.

TII1 JI-2 1 2 3 4 S 6 / 8 9 10

BN

Al6 2.5 25 2.5 2.5 25 25 25 25 2.5 2.5 2.5
45A 45A 18A 18A 45A 45A 45A 45A 45A 45A 37A

S ke =25+ 25 x 0.15=2.875 kBA

S okes =25+ 25 x 0.15=2.875 kBA

Siea =1+1x0.15=1.15kBA

Sies =1+1x0.15=1.15xkBA

S skea = 2.5+ 2.5 x 0.15=2.875 xBA

S grea = 2.5+ 2.5 x 0.15=2.875 xBA

S ks = 2.5+ 2.5 x 0.15=2.875 KBA

S gres = 2.5+ 2.5 x 0.15=2.875 kBA

S okes = 2.5+ 2.5 x 0.15=2.875 xBA
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S jokes =2.5+2.5 x 0.15=2.875 kBA
S llkey — 2+2x0.15=2.3 xkBA
S weayw = 27.6 KBA Sy = 24 kBA

TII JI-2 nuHUsIAaru CAMHUHT MapKacUHU TOIIAMU3:

l, =25/ (1.73 x 0.38 x 0.85)=4.5 A

l,b=45A l;=45A
I;=1.8A ls =45A
I, =18 A lg =45A
Is=45A lio=45A
le =4.5A l.. =3.7A
l,w=433A cMMHU Mapkacu A16

TII1 JI-3 roxknaManu XucoOaaiMu3 Ba MapKaCUHU TaHJIAUMU3:

TII1  JI-3

A 25 | 60 kBA

S Keq — SKYH = 60 kBA 4
| =60/(1.73 x 0.38 x 0.85)=109 A
Cumuu mapkacu A25

10/0.4 xyunaHUIUIA TpaHC(HOPMATOP MOACTAHITUSIAPH FOKIIAIOKIIaMalapUHU
anukyam TII 10/0.4 kB roknamanap xucoounu 0.4 kB tapkanuin TuHUASIIApH
IOKJIAMaJIapHHU jKaMi1a0 HOMOrpaMMa EpIAMUAA Syyy —KYHIY3TH, S oy - KEUKH

MaKCUMYMIJIAP YUYYH aJIOXUJld aHUKJIAHAIH.
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P=23.575+24.6 kBt +60 = 111.175 kBA 10/0.4 Tpanchopmatop moaCTaHIUICH
XHcoOJall KyBBATHHU aHUKJIAII YUYyH, FOKJIamMaiapaH KeJIu0 YMKKaH X0J1a

KyWuJarnia TaHJIaHaIu:
St = P/cosp =111.175kB/0.85=130.7 kBA
TII1 yuyn 160 kBA tpanchopmaTop Kyitunaau.

Konran xamMma TpaHCOpMATOpIApHU S oy , Sgyu , CUMHH MAapKacHHHM Ba
IOKJIaMaJIapHU Xuco01ab TpaHchopmaropiap IOKOpHZIa  KYpCaTWJITaHAEK

xucobnanuo, 1.1-aasan Tyaaupunagm.

1.1->xanBan
TII map -1 J-2 J-3
JTUHUSTIAP
TapTUOH
TIT1 A 16 A 16 A 25
TII 2 A 25 A 16 A 25
TII1 3 A 25 A 16 A 25
TIT 4 A 25 A 25 -
TIT 5 A 16 A 35 A 25
TII 6 A 25 A 16 -
TIT7 A 16 A 25 A 25
TI1 8 A 16 A 25 A 16
TIT9 A 16 A 16 A 16
TIT 10 A 16 A 16 A 25
TIT 11 A 25 A 16 A 25
TIT 12 A 16 A 25 A 16
TIT 13 A 16 A 25 A 16
TII 14 A 25 A 25 A 16
TII 15 A 16 A 25 A 16
TII 16 A 25 A 16 -
TIT 17 A 16 A 16 A 50
TIT 18 A 16 A 35 -
TIT 19 A 16 A 50 A 16
TII 20 A 70 A 16 -
TII 21 A 25 A 50 -
TII 22 A 25 A 25 A 35
TII 23 A 35 A 25 -
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TII 24 A 25 A 25 A 16

TII 25 A 16 A 35 -

TpanchopmaTopnapHu S oy , Siyn IOKIAMaTapAaH MAKCUMYMHH OJHO S 1y

foxsiamMacuiu Tonu6 Ba TII Hu Tannanumm 1.2-xanBanaa KeITHPUITAH.

1.2-xanBan
TII map Sien- Siyn — Tyna Stn— TII an
TapTUOH IOKJIaMa IOKJIaMa IOKJIaMa IOKJIaMa, TaHJIaII
kKBA
TII 1 11.175 105.5 111.175 130.7 160
TII2 174.715 170.6 177.7 209 250
TII3 144.7 140 144.7 179.2 250
TII 4 130 120 131 154.1 160
TII S 133.5 142 142 167 250
TII 6 131.3 128.1 131.3 154.4 160
TIT7 154.5 146.7 154.5 181.8 250
TII 8 169.2 153.8 169.2 199.1 250
TII9 132.89 129.4 132.89 156.3 160
TII 10 95.3 92 95.3 112.1 160
TII 11 127.4 129 129 151.7 160
TIT 12 88.4 86.7 88.4 104 160
TII 13 79.4 76.8 79.4 93.4 100
TII 14 135.3 133 135.3 159 160
TII 15 82.08 79 82.08 96 100
TII 16 77.5 75 77.5 91.1 100
TII 17 195.7 193.5 195.7 230 250
TIT 18 146.25 143.2 146.25 172 250
TII 19 235 220 235 276 400
TII 20 195.5 170 195.5 230 250
TII 21 174.75 165 174.75 205 250
TII 22 210.45 183 210.45 247 250
TII 23 166.75 144.5 166.75 196 250
TII 24 175.7 158 175.7 206 250
TII 25 120.5 110 120.5 141.7 160
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1.1.2 Xumosi KypuiaMaJiapu Ba KHCKa TYTALIYB TOKJAPUHU XUCOOH

Arap IOKOpYM KyWIaHUWLUIM KHIUIOK XY>KQJIWTH TapMOTd KHIUIOK 3JEKTP
CTAaHUMSACHUJAH TabMHHJIAHCA, Y XOJIJa KHCKAa TyTallyB TOKMHUHI  Ky4Hd
THJIPO3JIEKTPOCTAHIMSIIAD YUYH O€NITMIIaHraH XUCOOMM 3TpU YM3UKJIAp OPKaJIX TOMMIL
MYMKHH. KOMJIara acocaH JIMHHMS CUMJIAPUHHUHT aKTHB KAapIUMJITMHH XHUCOOTa OJIMIL
Kepak, 1y OwiaH Oupra 3aHXUpJard yMyMUH KapIIWIMKHUHT MOJYJ KUHMaTHUHU
TONUII KEPAK.

Jesdpnun XamMma KHUILIOK TAapMOKJIApUHM KyBBaTH JaBJaT 3JIEKTPOCTAHLIMS
reHepaTopiIapuaH KUCKa TyTallyB HyKTacuraya OVYiraH KapIIMJIUKIap HHUCOUMN
Oupnukna Oup Heua maprta kyn. IIyHuHr yuyH XucoOuil srpu uusukinap Oy epaa

KyHHaHHHMaﬁHH, KHCKa TyTalllyB kuiiMatu Om KOHYHH aCOCH A TOIIMJIAAH.:

Mooy =g =Y (1.1)
3z,
Oy epaa U - mmHanapaaru Ky4iaHuol
HucOuit Oupnukiapaa Kucka TyTallyB TOKH.
_ 1
b= 5 (1.2)
*3(6)

Arap I, €ku S . KuCKa TyTallyB KuEMatriapu Oepwiran Oyica yHIa KHCKa

TyTalllyB TOKMHHW aHUKPOK TOITMII MYMKHH. yHI[a TU3UMHU KapIIUJIUTUHU.

2
x -9 __Y (1.3)
3|k.c. Sk.c‘
o 1 1
Hucbuit kapmmkHu X = = TU3UM KapLIMJIMTUHU OpKaT UHIAYKTUB

* *
I k.c.(6) S k.c.(6)

KApIIWINK Ae0 KaOys KUIUHAIM.
YHIa KUCKA TyTalllyB TOKH

1
X*,5 T2 %K,

(1.4)

I * —
k() —
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Arap »HeproTusuMmra yjgaHraH HYKTaJard KUCKa TyTallyB TOKMHU KHIMaTH
HOAHWK OYJica, yHJa NIy yJaHraH >KOWJard MoW €KM XaBO Yy3THWIApUHU TYPUHU
aHWKIa0, KaTaJoT[aH YJIAapHU Y3WII TOKUHU €Ky Y3WII KyBBaTHHH aHUKJIAWMU3, Ba

yJIapHU yJIAHUII HYKTaJaru KUCKa TyTalllyBHU KyBBaTH €KU TOKU 10 KaOysl KUITUHAIM.

IOxopuna alTwiranaexk, TapMOKJIapAard KUCKa TYTallyBHM KHIMATWTa XaBo
JVHUSHU KApIIWINTH KYTI TabCUp KWiaau. PaHrim MeraiiapAaH KWJIMHTAH CHMIIApHU
103acura kapad akTUB KapIIMJIUTIApHA XaM MHOOATra OJIMII Kepak Oyiaau, Ba yMyMHid

KapImnJInTu aHUKJIaHaIH.

Kymumimk xonjga XyKaJIMK TapMOKJIApujaa IyjgaT cuwiiap unmatuinagy. [lynn
yuyH OyHAall JHHHsUIapAa aKTUB Ba acOCaH WYKU MHAYKTUB KapIIWJIUKIAp yJapaaH

VyTaéTkaH ToKJIapra OOrJIUK OYIaau.

by Oornmuk rpaduxiap acocuna «Y» aktuB Ba Xy — MHAYKTHB KapIIWJIUTIIAD,

aHUKJIaHAIW Ba CUPTKU MHAYKTUB KapIITUIUTHHU X01=O,4 OM/kM 11e6 kaOyi KUJIMHTaH

X0Jiga CHMHH TS'/J]I/IK KapHIInJINTXA TOIIWJIaaN.

Zy =22+ (32 + (h + 2212

Ba 11y KapIIWJINTH aCOCUa KUCKA TyTalllyB TOK aHUKJIAHAIA

U U
\/30£01/Z§+xél)2 NE

Kucka TyraiiryB TokHU sibHa rpado-aHATUTHK YCUIIW OUJIaH aHUKJIaIl MyMKHH.

bynu yayH «Y» TOKHM KUWMaTWHU OUp HEYa MapTa y3rapTupuo, yJaapHu Xxap Oup
KMHAMATH y49yH Zs KapIIWIMK TONWIAAM Ba LIyJap acocuuaa ~/3l ez =f(J) rpaduru

KYpHJIaau.

TapMOKHM HOMHHAJ KyWIAHWIIHM OWJIaH TY3WIraH rpaMKHU KECWJIMII HYKTacu

TapMOKJIaT¥ KUCKA TyTalllyB TOKWHU KMIIMaTUTa TEHT OYJIaIu.
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[Iynar cumiiapHu TypJapuHH 1KM y3UHJIWTHHHU AKTUB — Zo Ba WYKH MHIYKTHUB —

Xo11 KapIIWJIUKIapu Kyiuaaru 1.3-xaaBanaa KeITHPUITaH.

1.3-xanBain
CumitapHu MapKacu [IynaT cumiapHu yprada akTUB Ba MUKW MHIYKTHB
KapIIMJIUTIIApUHN KuiiMatiaapu OM/KM

Zs X,
IIc 04 13.0 5.6
IIc 05 11.0 5.6
X 6 9.0 4.6
Ilc 25 6.2 1.4
IIc 35 4.5 1.2
IIc 50 3.4 0.8
IIc 70 2.1 0.5
Ilc 95 1.7 0.2

DneKTp TapMOKJIap/a Kyn1MH4Ya HObCUMMETPUK KUCKA TyTallyB OYIHUO Typaau , UKKH
¢dazanu Ba Oup (pasasii HOCUMMETPUK KHCKA TyTallyBlap OWJIaH KYNPOK KHUIIJIOK

xykamurunaa 300/220 B kywianung yu dazanu TapMOKIArd KU3UKTUPAJIH.

TapMoK yuyH TYFpH KapIIMJIMK KaWTHUII Ba HYJaBUM KETMa-KETIUK OyJcuH. Y XoJaa

TapMOKJArv Ky4JIaHUII TYIIYBH Xap XU KeTMa-KeTJIMK YYyH Kyiuaaruya Oynaau:

0
AU, =1 7

np“—np

0
AU, = 10Z,

Ky‘IJIaHI/IH_IHI/I CUMMCTPHUK TAIIKWJI O9TYBUHUCHU

Co

.
k.06 — 0_ I k.06® 205_2
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L(j Ko — O_ ixo. Zo.Z
oynna Eg- reneparopunu 2.10.K;

| np, Vo6, | co— = K.T. TOKUHUHT CUMMCTPHUK TAIOIKWUJI 3TYBUHJIAPH .

Z,sZy;:Z,s -Xap XWI W3YWUIMK CXeMajapu Y4YyH WUFUHIM KapIIUIHKIApH.

Xucobnap/a IIyHra Kapajiaau, Xap Kanaai Kucka Tyrairysna reaepatopau JHOK
CUMMETPUK Oy, IIYHUHIIEK Y KaWTHUII Ba HYJJIMK U3YWIINK TaIIKWI ATYBUYMIIApUTa

ora smac.

Xap Xul W3YWUIMK TapMOKJIAPUHUHI KapUIWIMKIAPHM aHUKJIAIIa [IyHra
3THOOpP OcpuIl KEPaKKH, TYIPM KETMa-KCTIOMKIAarun Z,, KapIIMIHK TapMOK

QJICMCHTIIapuaaru oaataaru Kapiuinry.

Tpanchopmaropiap Ba cumiaapaard KaWTUII W3YWIIMK KApUIWIUTH TYFpPU

U3YMJUIMK KapUIMIUTHUra TEHT. Zog = Zpy;

['eHeparopnapaary KaWTHII M3YWIUIMK KApIIWIMIK KyWHJard KUAMaTura TEHT

OJIMHAIU:
Xo5 ~ 1,45 x*
THHWIAHTUPUITaH YyIramiu MallliHaJapy y4yH:
Xos ~ 1,22 x*

TapMOK 3JIEMEHTJIapUIArd HOJABUM M3YWUIMK KAPLIWJIMIU TYFPU HU3YAILIAK
KapUIWINTUIAH KaTtTta (apK KWiaau, MacajaaH, UKKH 4dyJramin TpaHchopmaTtopiapa

yJaIl cxemacura OOTJIuK.

Kuimok xy>kaauru TapMoKJIapuaa Ky TapKajiraH yjiall CXeMacu «I0JIIy3-I0Jay3

HY1 Oulany, «oaay3-ydOypuaky». Yiam cxemacu 2.1-pacMaa KypcaTuiraH:
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1.1 — cxema. Yu ¢a3zauau, yu y3ariu TpancopmaTop/apaa TOKJIAPHUHT HOJI

N3YWIJIUK YJIAaHUII CXeMacu

Yu ¢azanu, yu y3arnm TpancpopmaTopiapAa HYJI U3YWIIMK MarHuT OKUMHU
TpaHc(OpMaTOpPJIApHU KOXXKYXM Ba XaBo oOpkanu Tytamand. [IyHuHr yuyH HYI
M3YWUIMKHU KAPLIWJIUIH, TYFPU KETMAa-KETIUK KapIIWIMIUra KaparaHja aHya Kam

oynanu. Ctangapt TpanchopmaTopiiap yuyH
Xaym=0,3+1,0
«Onny3-yuOypuak» makiija yjJaHral TpaHcpopmaTopiapHH
Xo=o0
XaBo JUHUSIIAP YUYYH HOJI M3UMJUTMKHU Kapuiwinrd 1.4-xaaBania KeITUPUIITaH.

1.4 - xanBan

XaBo JIMHUSTIAP XaBo JIMHUSIIAPHU HYJ U3UMIUIMK KapIIUIUKIIapy
Tpoccus IIynart Tpoc ocuirasaa

bup 3amxupiau 3,5 Xup. Sp.

WKkku 3aHXKUApIn 5,5 Xup. 4,7 .

Y4 Tonanu kaOelNapHUHT HYJN HM3YWUIMK KapIIWJIUKIApUHU TaXMUHAH KaOyin

KWINII MyMKHH
X,=(3,5-4,6) Xy
[yHaail Kuand CUHXPOH FeHEPATOPJIAPHU KAPLIUIUTY

Xo=(0,15-0,16)X11 TEHIJIaMaza 3.10.K. Ey aHuK Oynuim Ba cXxeMaHU HUFUHIH

KapUIMJINTH Xap-XU U3YMIUIMK Zy,s, Zoss Ba Zgy. JIekMH y4Ta TEeHIIaManaru ONTUTA
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HOAHWK COHJIM TEHTJIAMAaHW eduil ydyH erapyim smac. [llynra kypa xap Oup Kucka
TYTaIllyB YYyH ajJOXHJa SUMIIaId, yap YIyH y3apo OOTJIaHraH KMiMaTIap KUPUTHIIAIH.
Iy Tydaitnm xap Oup KHCKa TyTallyBra TETHILIA YMyMHUH HU(OJATaHUII TEHIIIaMach
KeJn0 YuKaau.

. E

M _ m ) _ mm z

L =mT el =m - 10
np + A

Xap xun kucka tyramysiap yayH «m™» Ba «Z™» kuiimariapm 1.5-kazBania

KEJITHPHUITaH.
1.5 - xanBan
KucKa TyTalryBHu Eunm k03 PULIUEHTIaApHE KMIAMATH
Typliapu M® z",
VY4 azanm 1 0
Wkku dazanu \3 Zyy
Bup dazanm 3 Zoss + Zoy

I'eneparopnapaan Tamkapyd xamMma TapMOKIArd YCKYHAJIAp YYyH TECKapyu WYHAJIUII
M3UYWUTMK KapIIWIUTH, TYFPU M3YWUIMK HYHATWIIHU KapIIWJIUTUTra TEHT Oyiaau.
[IyHUHT y4YyH, SHEProTU3MMIa, YyJIaHTaH TapMoOKjiap/a KHCKa TyTallyB OVyiranua
reHepaTopJapHy KapUIWIMIMHA HMHOOATra OJIMACIAMIMMU3 MYMKHH Ba Zgs =Zgy
nerMu3. YHIa UKKM (a3aiu KUCKa TyTalllyB TOKHHU, Y4 ¢da3aiu KUCKa TyTalllyB TOKUTa

HUCOATaH aHUKJIAMU3:

I rEZ) \/§E2 . EZ \/§Z nps

@ :
I anz+Zo6E anz anz+206z

=0,87

N &

Jlemak y4 ¢azanu TOK aHUK OyJica yHIa UKKH (pa3aid KUCKa TyTallyB TOKHMHH, OJIUN

AHWKJIalll MYMKHWH, SbHU

1®=087e1®
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My maknaa 6up (azanu KMcKa TyTallyBHH XaM aHUKJIAIl MyMKHUH..

1w 3E, 3
| 2y ¥ 205 + 2,

bup dazanu Kucka TyTalryB TOKY , HYJ1 U3UYMJUIMK KapIIMIIUTa OOTJIMK OYIaau.

Arap Zjs— LY =0
Zos>Zuns 0 < ®
Zos = Zupy 1@, = 1@
Zys — 0 1P — 1,518

Kucka TyramryB TOKHU TYJIWK KUWMaTUra sra OYIWIN Y4yH, aHUKJIAHTaH TYFpU

mwummakar m™

Tyramysga \3..., Ba Gup (hasaam KICKa TYTalIyBaa 3-ra

Y/Y xeTMma-KeTJIuK KapIIuIury:

" X
— —_nr
Xg=X +X,, =—*1X

HO

X» - HKKUHYU ‘IS”J'IF&M KapInjinru
Xpo ~ HS'/'J'IJ'IJ'II/I KE€TMAa-KCTJIWK MAaroHuTIIaHUII KapIIWJIUTH.

Y/V - cxemacuna x = o

U% 10 65 10
7 = 8 = [ ] = [ ] =
100 0,63 100 0,63

1,03

Cxemanu Ty3amu3 (1.2-pacm):
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X7 Xg X, X
{05 i,03 703 7,03
;/Z/Kz
[a] Xﬁ
0073 o073
[ [
Xs Xs
4 04
K,
X5 X4 Xg X1
055 055 755 755
| |
Xy Xo
- =z

1.2—pacm: 1-yuM mIapTu y4yH.

3. DNeMEHTIapHUHT KAPIIUIUTUHNA aHUKJIaiMH3

Xog=X, =X+ X;=X,+X,=2+055=2,55

X,oX,, 2550255

1= = =1,275
Xo+X,, 255+255

X, =X, + X, =0,4+0,073=0,473

X,eX; 103103

s = = =0,515
X,+X, 103+103

X

pe&ml::

X, =1,275

Eunm kapumimiru

X, =X, e>X_1275.2 0255
re s 10

pacu
S
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['enepatopHr HOMUHAI TOKU

S, 2
J3xU, 173x105

Iy =

=1104

Karanornan srpu umsukiap opkanu APB OwiaH TabMHHIIaHTaH T€HEPATOPJIAp YYyH

K.T.T. nepeonuk KkucMuHu Tomamus 1 =43, 1, =27, 1., =255
Iy BakTIap y4yH TOKJIAPHU TOIIAMU3

Io" = 1" x 1, =4,3x110 = 4734

1o, = 1%, x 15 =2,7x110 = 3004

lo = I3} x I, =2,55x110 = 2804

Ky = 1,5 koOun kunub 3ap06a TOKHU TOITaMH3

ly = Ky-/2x I =15x1,41x 473 =1000,44
Kucka tyramys KyBBatiapu

W, = I1* xS, =4,3x 2000 = 8,600xB x A
W, , = lg5 xSy = 2,7x 2000 = 5400«B x 4
Woo = 1" x S, =2,55x 2000 = 5100xB x 4

5. K-2 HyxTa y4yH KHCKA TyTalllyB TOKJIApHU Ba KyBBaTJIADUHU aHUKJIANMU3

X, =X,,+X,=1275+0,473=1748

S 2
X e =X s é =1,748x 0 =0,35
Iy = Sp 2000 _ 31,24

- 3xU,,  173x37

lo=3% lg,=221,,=22;

o0
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1™ =17%31,2=31x31,2=9454

l—=1g, =g, x 1, =22x3L,2=694
L, =K, xvJ2x 1 =15x1,41x94,5=19854
S, =31x2000=6200kBx A S, = 2,2x 2000 = 4400xBx A

Sco =2,2x 2000 = 44004 x A

6. K3 — HyxTa yuyH
Xpesy =X11 T Xp2 + X33 =1,275+ 0,473 + 0,515 = 2,363.

X o =2,363x 2 =0,453
10

pacu

111~ 232 lo, =18 I, =195

1" =2,32x110=256 A; 1, =18x110=1984

| =195x110= 2154

Lyg = Ky x~/2 x I** =15x1,41x 256 = 5384

S, = 2,32x 2000 = 4640kB4; S, , =1,0x 2000 = 3600xB x A

Soo =1,95x 2000 = 39009 x A

II. DHaM MacanaHM MKKWHYM IIAPTA acocuia €4aMu3, S’bHU CHUCTeMarayJiaHTaH7a.

ByH&1a oJiIMHITY COMAIITUPUIITAH €UUM CXEMacHra siHa cucreMma OusaH Oormaiauran 35

KB XaBO JMHUAHU KapLIUJIUTH.
35 kB xaBo nuHusgHU Sg = 10 MB-A kenTupuiran Kapuvinry.

X, =2, xzs—g —0,64x30—2 _ 0,088
U 372

cp
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1.3 — pacM. 244 IAPTH YYYH €4UM.

busra sHeprocucTeMaHu MalgyMOTIapd Macanajga OepwiIMaraHu ydyH, yJapHH

Kapmmiauruau X, = 0 Ba KyBBaTH S¢=... J€CaK, YHJa KUCKA TyTalllyB TOKHHM MEPOJIUK
KUCMUHU CYHMUIIM Aerimu3. Jlemak yHaa
I 11 I c

= IO,Zc = |OOC = X

pes.c.

KT 1 HyxTagaru Kucka TyTailyB TOKJIapHHU Ba KyBBaTHUHHM aHUKnaimu3. K-1 Hyxrara

QJICKTP CTaHIHAAAH KCIaJUI'aH KHCKa TyTalllyB TOKJIap ousra dHUK.

|} = 4734; 1,,, =3004—6a— |- =280A

CucremMaaaH Kejaaaurad TOK

11 _
4=

02¢ — I e T

S, 10000

VYHpa |, = =
M T BeU, T 173x105

=5504

X,,, = X,4+ X, =0,088+0,473=0561

1Moy, =1—1, == _ggoy
0,561
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't = 1%, 41 = 473+980 =14534
G Rieatishing Loz = lga, + 19, =300+980 =12804
loo = loo, + 1, =280+980=12604

3ap06a Toku
i, =K, xv/2x 1" =15x1,41x1453 = 30514
Kucka TyTraiiryBHU KyBBaTH.

S, =+/3U,, x I =1,73x10,5x 1453 = 26300xB x A = 26,3MBA
S,, =+/3U,, x1,, =1,73x10,5x 1280 = 23300xB x 4 = 23,3MBA
Seo =+/3U, 1 =1,73x10,5x1260 = 23000xBA = 23uBA

1. K-2 HyKTa y4yH KHCKa TyTalllyB TOKJIapHH Ba KyBBaTJIapUHU aHUKJIAHMU3.

SHGKTp CTaHLMSIaH KeJla€TraH TOKJIap

111 =9454; |, =694—6a—1—-=69A
basuc Tokmn :
. S, _ 10000 _..,,
Jau,,  L73x37
Xpm_ =0,088
VHna :
M=, =1, = s 198 49734
' X 0,088

pesc.
YMyMHi TOKHAp :

1" =1*=945+1773=18674

lp, = oy, + 1y, =69+1773=18424

lo=1— +1—-, =69+1773=18424

3ap0a ToKH :
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ly = Ky x~/21* = 2,1x1867 = 39204

KysBatnap
S, = Jau o x| "' =1,73x37x1867 =119000xBA =119mBA
Sy, =Sy, =173x37x1842 =118000xBA = 1181BA

bynnan kypuHuO TypuOOMKHM 3HEpProcHCTEMara yiaraHja XaMma HyXTaJardu
KHCKA TyTalllyB TOKJIap Ba yJIapHU KYBBTJIApH aH4a OIIMO KETaaHu.
Kentupwiran KuNOUIOK TyMaH »JJEKTp TAapMOrWra KapaluluCXeMachu Y4YyH

MaKCHMaJI TOK XUMOACHHU X(OﬁHaHITI/IpH6 Yu3aMHU3 Ba I1apaMCTpIIapuHU aHHKHaﬁMH3

K
| 33xB x.1. 10kB x.a. >
| h=40wm. I: =10rm.
Gr.= 1600 kBA
g% =735
1.4 — pacm.

Kentupuiran syekTp cxemaza KypcaTWiIraH HyKTajapJard KHCKa TyTallyB
TOKJIAPUHHU aHUKJIA0 YMKUIIMMU3 Kepak. [IIlyHHHT y4yH 3JIEKT CXeMaHU €4MM cXemara
aillanTupamMu3 (SBHU CXEMaJaru JJIEMEHTJIApHU yJIapHU KapUIMJIMKIApu OuiiaH
udoaanad ynkamus).

Kucka TyTtaiyB TOKJIApHU aHUKJIAII 2-ycys OwiaH tonuwnanu, spbHu: 1) CoHnmn
ycya Ba 2) HucOar ycyi.

l. buz macananu 6upuHUM (COHIN) yCya acocuaa xucoomaimus. IIlyHuHT yuyH
acocuit kyunanui U,.,.=10,5 kB cxemanaru sjneMeHTIapHU KapIIINKIapH:

a) CucremaHu KapIInInry.

~30~



_Ugpe _ 1057

X
7S, 350

=0,310m

0) 35 kB XaBo MMHUSHMA KapUIUINTH.

2 2
V74
Xy, =X | %< =0,4-40 105 =1,230m
u 35

H

B) (T-1) 35/10 kB TparchopMaTopHu KapIIHINATH.

H,% H’uwoe 75 105°

Xoup = == =5,150m
100 S,, 100 16
r) 10 kB XaBo TUHUSCMHU KapUIUIHTH.
X, =Xy-1=04-10=40m
(T-2) 10/0,4 xB TpancdopMaTOpHUHT KAPUIUIHUTH.
H % W2 2
me _u O.H acoc _ 9,5 ) 105 ~ 1510m
100 Smp2 100 04

n
II.  Kucka Tyramran HykTayuap yuyH Y, X ;. KapIUIMIAKIAPHU TOTIAMHU3.
1

K -eunm kapmmnury.

2 Xeunm X.= 0,31 Om.

K-1 X X eunm = X, +X ;= 0,31+1,23=1,54 Om.

K-2 X X eunm = X, + X, X= 0,31+1,23+5,15=6,7 Om.

K-3 2 X eunm = X + XX+ Xox= 0,31+1,23+5,15+4=10,7 Om.

K-4 ¥ X eunm = X, + Xt X1 Kot X o= 0,31+1,23+5,15+4+15,1=25,8 Om.

I11.  Cuctemara ymaHras xoiijia KHCKa TyTaIlyB 103 Oepranaa Ky4JIaHUII

y3rapmMaciuruHd uHoOatra onu0® xap OUp HYKTa y4yH KHCKa TyTalllyB TOKHHH

Kyhugaru tenriama acocuna | =

KaOyn kununran U acocuit =10,5 kB yuyH anuknad ynkamus.
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10 = Maoe 105 1946,

© B> x,, L73-031°

10,5

13) = =" —39x4

«17173.154

=205 __09u
173-67

G 105 456
173107

) __105 a5
173-25,8

K Ba K; HykTagaru kucka tyramys Tokiuapau 37 kB Ba K4 Toxknu 0,4 xywrianunuiapra

(37 Ba 0,4 xB-ua) xkenTupamus.

(o _ L 196
“ K, 37/105

= 5,56x4

3 e 3.9
1(3) = L =1,1x4
37/105 37/105

ly.s _ 0235

= =6,17kA
04/105 04/105

(3
IK
IV. Kucka TyramyB TOKJIap aHMKJIaHTaH HyKTajapra MakCUMal TOK XHMOSCH

VpHatu0 unkamus. Pacmaa kypcatunranuex

MTX, MTX; MTX, MTX]

Ll 0O, L, O,

1.5 - pacm.
MTX ypHatunran HyKTQJIApJardk HOMMHAI TOKJIAPHHM; XHWMOSHA WIILIAII
TOKJIAQPUHU; PEJICHU MIILJIAII TOKJIAPUHU Ba CE3TUPJIMTUHU TOIIAMU3.

X¥MOS HIIIall TOKMHU Kydnaara GopMmyiia acocuia aHuKIaiMus.
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K, -K

H 3a./'l.|

X.H.m Z
K

pao.max
6

oy epna K- XuMosiHY UIIOHWIM UILIam kodpduuueHTu 1,2
K- KHCKa TyTamran poTOPJIM 3JIEKTP MOTOPJIAPHU HUINTa TYIIUPUIIT TOKUHU
uHOOaTra ojaaurad koddduiuent — 1,2
K;- PTB penenn kaittum ko3 duruentu — 0,65
lpavaxe- X JMHMA €KM  TpaHCOPMATOPHM HOMHHAI IOKIama OuWilaH

PIIHJIaéTFaHIIaFI/I TOKH.

_ X Smps _ 1600

I =1 = = =26,4A4
H.mp nl.xn \/§HH 173-35
12-1,2-26 4
Ix.H.m = T = 58 ,5A
| - K
2) PTB-1 penenu uuuiam TOKMHA |, =% (popmymna) popmyna acocuna

TOIHUII YYYH Iy HyKTara YpHaTWUJIaIuraH YJI4oB TOK TpaHchopMmaTop KalyJsl KujIaMus,
apHU K, =75/5A

L e K 5851

o = =394
p K 7515

m.m.
PTB-1 penenu sHr skuH unuiam Toku S5SA, Oy WIUIANl TOKH Y4YYyH,
XUMOSIHU UIILJIANT TOKU

ey Ko 5-75/5
K

cx

| = =754

XUMOSIHU CC3IrupJIM'MHU TOIIaMU3.

1(2) ﬁ-1100

ce3 K IKJmH = 2 75 =127>15

XHmM
XUMOSTHU CC3rupJIMriHA Kz HyKTaga KUCKa TyTallyB TOKHN aCOCHJa TCKIIHUPaMH3.

@ 087-900
75

cesz.Ky

=10,4>12

K; nykragaru M.T.X. mapameTpiiapuau Toramus
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400 400

wmp [3.105 173-105

121222

o =48,84
o 0,65

by epna 50/5A ym4aoB Tok TpanchopMaTop Kabymn KuiamMus3

48 8-1
| = — =48A4
pym-—50/5
PTB-1 »ur gxkuH unuiamnt Toka SA.
XUMOSHUA XaKUKAU UIILIAII TOKH.
I _5:30/5 o,
1
XUMOSIHU CE3TUPJIUTH
\/25 -560
Kcez.lc = T = 9,7 b 1,5

Kabyn kunuHran Makcuman TOK xuMosicuHu wunuiam Baktuau 400 xkBA
tpanchopmatopau 10 kB ToMoHUAa YpHATUITaH 3pyBYAaH CAKJIAarM4HU HOMUHAI TOKU
50 A. Tpanchopmaropaa €ku yHIaH KEHMH KHCKa TyTallyB (03 OepraHja s3pyBYaH
caknaruynu unuiam BakTu 0,5 cexkyna. Yaaa 10 kB xaBo TUHUSHM UIILTaIl BaKTH

t=tt+ At=0,5+0,7=1,2cek
Oy epma: At — xymmmua BakT PTB-1 penemap yuyn 0,7 cex. kaMm BakT pyxcar
ATUIMANIN. 3-4M XUMOSIHU MIILJIAIT BaKTH

t, =t, + At =1,2+0,7 =19cex
1-uu KyBBat Tpancpopmaropunu 35 kB Tomonuaru
4-qy XUMOSIHU UIIUTAIl BaKTH.

t,=t3+ At=1,9+0,7=2,6 cex
Ba 35 kB XxaBo JIMHUSHU cUCTEMara yJIaHUII KOWJa YPHATUIITAH S5-4YU XUMOSHH UIUIAII
BAKTHU.

ts-t,+ At=2,61+0,5=3,1cek.

by epna At - 0,5 cekyHn KaOynl KWJUMHUII CHUCTEMAJlaH YHUKHUII

xoMuna Makcuman Tok xumosicu PT-40 pene acocuaa KaOys KWIUIT YUYH.
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1.1.3. DaeKTp NOACTAHUMSAHUHT éPUTUII TUSUMHUHHU XHCOOHU

Xap Kaumad E€pUTUII KypUIMACHHHUHT Ba3u(acu WYUK €KUM XHU3MaT4d HIUTa&TraH
JacTrox, €KW KypuwiMa »>KOWAIlaH MWII S>KOMMHM eTapiii Japaxana EpUTHII Ba
EpPKUHJIIMKHUHT XOHA [I€BOpJapy Ba IMIAA KY3HM KaMallTHpMalauraH Jaapakaja
TaKCUMJIAHMILINATA SPULIUIIIAH HOOpaTAHp.

Eputum KypunManapuHy Toiuxanam Kyiuaaru KeTMa-KeTIHKIa amaira

OLLIMPHIIAIN:

1) épurmnaérran Kol yuayH Me€puii EpUTHITAHINK KHAMATHHHA aHUKJIAIIL;

2) épUTHII TH3UMH Ba 3axppa KO3 PHUITMCHTIIApUHN aHUKJIAII,

3) EpUTTHWIAPHUHT PYCYMH Ba YIIapHH KOMIIAII THPUIIL

4) EpuTHII KypUJIMACUHHUHT Ba TaHJIAHTaH EPYFIMK MaHOAHMHHUHT KyBBAaTHHH XHCOO-

Jant;

5) MUHUMATT EPUTHITAHIINKKA TEKITAPHIIL

Eputumunm kepak OYaraH Wi skoifupa OaskapuilajuraH WIIHMHT Typura Kapao
amasnaaru Me€pui HopMaJiap acocuaa EpUTUITAHIMK KUAMATH aHUKJIaHAIH.

Epurtunaérran v skoiuna KaHaail M 6akapuaMIIM Ba MyXUTHUHT KaHAAHauru
(uaHTIIM, KUMEBUHN aKTHB, UCCUK Ba X. K. KypcaTkuujgapu Oyinva) EpUTUIN TU3UMU Ba
YHUHT 3axHpa KO3OPUIIMEHTH aHUKIaHAIH.

EpurryunapHuHr KaHgaidi pycymiadm OYIUIIM Ba yIapHH YPHATHMIN MII >KOMHMHMHT
taBcuu OVitmua EpyFIMK HYpJApPUHUHT TapKaJIMIIUTAa KyWWaaauraHn Tajnabimap Ba
éputruuiap YpHaTUiIaJuraH MYyXUTHUHT KaHIAWIUIH acocuia, EpyFiuK HYpJIapUHHHT
KY3HM KaMallTUPMACIUTMHU Ba EPUTHUIL KYPWIMAJIAPUHUHT KaM  Xap>KIIMTUHU
XMCOOTra oJIraH XoJiJa TaHIaHA IH.

Eputuman  noiiuxamam — amManuéTuna EpUTHMINIHM  XUCOOJNAIIHMHT  HYKTaBHI,
épyFiIMK OKUMH Ba COJTMIITHPMA KyBBAT KaOu y4 yCyJl KEHT KYJUTAaHUJIA U,

Eputummm  xuco6aammHuMHr  HyKTaBMii  ycynm. By ycynm  OwimaH  @puTHm
XpcoOManranuia EpuTuiaéTral 103afaH EpyFIUK OKUMHUHHMHT [03ara ypwuinO KauTHIIN
XycoOra OJIMHMAiM Ba IIYHUHT Yy4yH XaMm Oy ycyn OuigaH ojaTaa caHoar
KOPXOHAJApUHUHT OYMK JKOWJIapAard Ba XOBIM CATXJApPUHUHT  EPUTHIMIINHU

XpcooOmamna KeHr KyulaHwiaan. by ycym Owman €putuin XucoOnaHraHuga EpuT-



TMYHUHT EpYFIMK TAPKAIMIIM TABCH(IAPUHM OWIMII 3apypaup. Eputumaérran
oOBeKTIaH EPUTTMYHUHT KaHjaih Macodana >KoMmamraHaurd, Y3 VYKAgaH KaHaau
Oypuak ocTuaa EpyFIMK YUKApaCTTaHINTUHU SBHU EPYFIMK KydWHW OwWIvIn Tanad
STUNamd. EpUTMIMIIHM XucoOnam KyHuaard TapTHOja amaiura OLIMPUIAgu: aBBaj
EpuTruy TaHIaHagM, EpUTrUY OwinaH EpUTUIYBUM HITYM 1032 opacujgard macoda
AQHUKJIAHAOW, EpUTWIAETTAaH  FO3aHUHI  UXTUEPUA  HYKTACHIATH  EPUTWITAHIIAK
xucoOnmaHaq Ba Oy CpUTWITAHIMKHUHT KUMMAaTd 1[Iy HWIIYA 032 YYyH KaOyl
KWIMHraH Me€puil KuiiMatu OwiaH conmiutupwianu. by  kuiiMatnap — ¥3apo
COJIMINTUPWITAHUIa MOC Keimaca, y XOJija HIIUM fo3a OwigaH EpUTIUY OpacUIrH
Macoda y3rapTupwinb €ku OoIKa TypJard EpuTrud TaHJIAHUO EPUTHINHU XucoOJarlll
KauTaJaH EpUTWITAHIMKHUHT TO MEEPUM KUMMaTthura MOC KeIryH4Ya JaBOM

OTTUPHIIAON.

["opu3oHTa F03aHUHT EPUTHIITAHIUTH Kylnaaru ¢hopmysa Ouiiad XucoOaaHaIu:
E,=nCl ,cos *aisN?,  (2.1)

Oy epma n—<eépurrnunapHuHr coHu; C—raHnanrad EpuTrud EpyFIUK OKUMHUHUHT
maptm Eputrnd €pyrnmk okumura (F = 1000 lm) wucOatHM OmigupyBun KOd(-
¢burment; la—-Epyrimk Tapkanmmu  TaBcudiapu OVilmda aHHWKIaHAOUraH EpUTIuY
Vkugan a Oypyak ocTuaa 4YMKa€rraH EpyriaMk Kyud, kd; ks—€putuim KanmoruHUHT
YAHTJIAHUIIMHA Ba JIaMIla CIUPAJIMHUHT eCKUPUIIMHA XHMCOOra OJyBUM 3aXupa
koo dummentn, 1,2—2,0; N— éEputnnaérran wmuu o3a OwiaH EpUTTUY  YpHATH-
Jaurad opaiuk Macoda.

Epurummn épyrimk okumu ycyim Oumnan xucoénam. Epurum Gy ycyn 6GumaH
XucoOnaHranuaa, EpuTruyfad 4YukKa€traH EpaFiMKHU XucoOra oyminl OwiaH  Oup
KaropAa EpUTWIAETraH WIMYM 1033JlaH EPYFIUK OKUMUHHUHT YPHINO KaWTHINNA XaM
xpcobra ommHaau. by XucoOnamHWHT acocui KypcaTKAwiapuaaH Oupu EpuT-
TMYHUHT €paryiuk okumuzaH doiaananum kodgdunuentuaup (U). by koaddurment
EPUTTUYHUHT Typura, EpUTWIAETTaH WIMYM FO3aHUHT Yiodamiiapu OVinuda aHuKJa-

HaauraH MHJIACKCHUI'a Ba XOHa JCBOPJIApU XamMJa MIHUIIKMAAH épaFJ'II/IK HYpPJIAapUHUHIT
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ypuinb KaWTHIM KodhUIMeHTIapura OOFIMKIup. XOHAHWHT MHIEKCH KyWujaru
dhopmyna épramuaa XucoOaaHaIu:

¢ =ABIN, (A +B), (2.2)
Oy epna, A Ba B — &épurnnaérran XOHaHUHI y3yHJIMIH Ba 3HU, M; Ny—€putunaérran
103a/1aH EPUTIUY OCUJIAIUTAaH XUCOOUM OallaH UK, M.

Opatna €putuérran ummuM ro3a XxoHa mnoiugaH 0,7—0,8 M Iokopujaru carx
xucoOmananu, ¢&purrud  xoHa OamanmmuruamHr (0,7 M wra ocwiagu. Illynnma
Np =0,7— 0,8, M Oymann.

Epyriuk oxumunas poiiaananuin kodpOUIHEHTH EPYFIMK TEXHUKACUTA OUJl KATaIor
B;i MabhJIyMOTHOMAJIApJaru Maxcyc >kajBajuiapaa oepuiaran 0yiaau.

MabiyM EpUTUITAHIMKHA XOCWJ KUJTYBUM EPYFIMK OKUMH Kyiumaru udoaa Ouiaxn
JIMUCcOoOJIaHaIn

F = x3ESZ /Un, (2.3)
Oy epna, E—Oepunran meépuii Eputmnrannuk, 1k; Z—ypradya EpuTHITAaHIMKHAHT MEEPUIA
épurtnmiramnukka  HucOatw, (1,1—1,3); S—8pHTHIASTraH XOHAHMHI 103aCH, M’
ks—3axupa koaddunment, (1,3—1,5).

Vmyammapn A = 12 M, B = 20 M, N = 4 M G{/IraH NOJCTAHIMSHUHT MabMypHii
XOHACUHM EPUTHIN YUYH EPUTHUIN JIAMIIAJAPHUHT KyBBaTU Ba COHMHU XucoOiaiml Tanad
etunaayd. Tapmok Kywianumu 220 B. Jlamnanap — JIOMHUHECCEHT PYCyMIIU OYnuId
Kepak. XOHa yuyH EpTWITaHJIMKHUHT Oepwiran me€puit kuiimatu E = 75 Ik. 3axupa
kod(pduimentu ks = 1,3 Ba EpuTrud ocuaagurad xucooni 6ananumk Ny= 2,5 M ra TeHr.

a) [5] nmarm >kamBangaH XoHa WHACKCH ¢= 3,0 Ba (oifnamanum kod3QUIMEHTH
U=0,7Ba Z = 1,2 kuiiMaTiap aHUKJIaHAIH;

0) éputrnuiap KyWuimaawraH kKaTtopyiap conm 12/4 = 3, xap Oup Karopmaru
éputrruuiiap couu 20/4 =5, EpuTruuyiapHUHT yMyMuil conn 5 x 3 = 15;

B) OutTa nammna OepaauraH EpyFiIMK OKUMHU

_ k,ESZ  1,2-75-(12-20)1,2
~un 0,7-15

F =2670 Im

e) [5] ma Gepwiran jxaaBaia OyiMuya TaHJAHTaH Xap OUP JFOMHUHECCEHT JIaMIaHHUHT

kKyBBatu R = 200 Bt Ba &pyrmuk okumu F = 2800 Im;
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¢) ymOy wmabMypuil XOHaHU MeEpuil EPUTWITAHIUK Japakacuaa EpUTUIIHU
TabMUHJIOBYY EPUTTUWIAPHUHT yMyMuid KyBBaTd R = 15 x 200 = 3000 BT = 3 kBT.
Cosmmtupma  KyBBaT ycyau OwiaH épurnmnM  xucoduaam. by  ycyn
EpUTHMIIHM TaXMMHAH XMCOONAIl 3apyp OYJraH Xoiapia KyJUIaHWIaau. Epurysum
acOOOHHMHI COJMIUTHpPMA KyBBaTu 1e0, €pUTUIAETraH OMpIMK r03ara TYFpU KEIyBYM
KyBBAaTUra  aiTMiagd. LEpUIrMd  JAMOACHHMHT  KyBBaTH  aHMK  OYJIraHjaru
EpUTTUWIAPHUHT COHM COJMIUTUPMA KyBBAaT ycyiud OwiaH Kyluparn Qopmysa

OwiraH xucoOaHaIu:

N:pS/PL,

0y epaa, T—EpHUTIMY JAMIACHHUHT COJHINTHPMA KyBBAaTH, BT/M% S — @HTHIMIIN
Kepak OyIIraH 103a, M, P_ — EpHUTTHY JTaMIIACHHUHT KyBBATH, BT.

Jltomuneccent nammnanap €paamuga A = 12 M, V =5 M Oyaran  XoHaHH EPUTHII
kepak. by xona yuyn meépuit Eputwirannvmk E = 300 lk ra Ttenr. JlromuHecceHT
nammanuHr pycymu LB — 2 x 40. Epurum kypunmacuru xucobnamaa ks = 1,8 Ba N,
— 3,5 neb6 xalyn KujaaMus.

a) ks = 1,5 Oynaranuga [5] Oyiimua R = 17,4 Br/™® Ba ky = 1,8 Oynranua
R=1,2x17,4 = 20,8 B/m’;

0) €putuin KypuaMacuHUHT KyBBatTu R =1 S = 20,8 (5 x 12)= 1248 Br;

1) EpUTTHYWIApHUHT yMyMuit cornn=r S/ R = 1248 /2 x 40 = 16.
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2. 35/10 kB ;m “Yrpury3op” noacTaHUMSICHIATH Ky4 TpaHcdopMaTopIapuHu

XMMOSICH BA 3JIEKTP KUXO03JIAPHHM JKCIVIYTAIMSACHHM TAKOMWIJIAIITHPHULLL
2.1. DuIeKTp NOACTAHUUAAA KYy4 TPaHcHOpMATOpPIaApHHHA XMMOSICH.

Kyu TpancopmaTopiapuHUHI XMMOSICM YHHM ypamiapapo Ba ¢azamapapo KHCKa
TyTallyBJIapJaH Xamja epra yJaHUIUIapJaH y3uIIHM €Eku TpaHcdopmarop yra
IOKJIaHUIIH, &F TEMIIEPATypPACUHUHT OIIMIIM KabW HOHOpPMAall PEeKUMIIAPU XaKHUJard
CUTHaJ OEpUILHU TAbMUHJIAIIN KEepaK.

Tpanchopmarop ydyH 3apyp OYnAran xumosiap TypH YHUHT KyBBaTH, Basudacw,
VpHATHIL KOMM Ba dKCIUTyaTalusl peKUMUTa Kyiunaaurad Oomika Tanabiapra OOFIUK
xoJ/a aHukiaaHaau. CaHoatr KOpXxoHajlapuia Kyd TpaHc(opmaropiapu YpHaTuiIaIurad
KypwiManap Kyhuaaruiap:

1) rokopu Kywianunuy aysramu 35, 110 Ba 220 kB, mact Ky4IaHUILTY YyiaMu 6 Ba
10 kB, 6aw3an 35 kB, 6utra TpancpopmaropuuHr KyBBatu 2.5, 4, 6.3, 10, 16, 25, 40, 63
Ba 80 MBA 6ynran 0o nacaiitupyBun noactancusiiap (bIIIT);

2) toxopu Kywianuinu 6 Ba 10 kB, 6ab3an 35 kB, mact kywianumu 0.23, 0.4, 0.69
kB, kyBBatu 160, 250, 400, 630, 1000, 1600 Ba 2500 kBA 0ynran cex noacTaHcHsiap
(TID);

3) TOK TypuMHH 8KM 4YaCTOTACHHHM y3rapTupyBuu moxcrancustmap  (YII).
BIIIT tpancdopmaTopiapu XUMOSICH Ky pamu3:
pacmaa kywianunuiapu 35—110 kB Ba 6-10 kB nm, xyBBatm 6300 kBA Oynran
TpaHc(hOpMaToOp XUMOSICUHUHI CXEMach KeJITUpWIraH. TpaHc(OpMATOPHUHT IOKOpHU
KYWIAaHMIIIM YUKyl ToMoHuAa kucka Ttytamrruprud (KT) Ba axparruu (AXK)
VpHatwirad. lllukactinanran tpaHcdopMaTop XHMMOSICH HILIaraHia Maxcyc IOpUTMa
ITIK €pmamMuia KUCKa TyTalITUPruuHu ynamra ummync Oepunanud. KT ynanaau Ba
IOKOPH KYWIaHUII TOMOHHUJA CYHBUH KHCKAa TYTYUIYB XOCWJI KWJIMHAAW. ByHUHT
HaTIKacuga MaHOagaru TabMUHJIOBYM IMOJACTAHCHANA XUMOS HUIIra TYUINO, JTUHHUSIHU
Vuupagu. lynnan cyur muaus AKY (AIIB) kypunmacu OunaH sHa yJaHULIU
MYMKHH.

AXpaTruyHy y3uml (akaT TOKCH3 BakKT Opajnufuja Oaxkapuiaau, 4yHKH Oy

OpalMKaa KHCKa TYTalllyB TOKHMHH YTHIIN TyXTaraH Oymaau. Askparrudu OujaH KHCKa



TyTalllyB Ba IOKJIaMa TOKJIAPUHU y3ULI MYMKHH 3Mac. AJKpaTTMYHU TOKCU3 OPAJIMKIa
Y3UII QKPATTHYHU OJIOKMPOBKA KUITYBYH pelie EpAaMuia aMaira OlUpuiIaaf.

35110 kv

R IRGV

P ——— —— - ——— - —

2.1-pacm. KyBBatn 6300 kBA 0yaran tpancgopmaTop XUuMOSICHHUHT CXeMAaCH.

Tpanchopmaropna ypHaTuiraH XUMOS ONEpPaTUB y3rapyBuaH TOKAa OeBocuTa
tascup 3TyBuu PTM Ba PTB penenapu, PT-80 (T/B) penecu, ra3 penecu (I'), kypcatruu
pene PY-21 (1Y, 2V) Ba opanuk penecu PI1-341 (IT) kymmabd 6axxkapunras.

Tpanchopmaropaa ypHatunran Oyiama nuddepencuall, UK MUKacTIapaH, yTa

TOKJIapdaH Ba SIITa IOKJIaHIIAAH XUMOAJIIAPHY NIJIAITHHA KS"pI/I6 YNKaMM3.
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2.2 - pacmaa Oyitmama muddepeHcruan XUMOSHUHT cxeMacu Kypcatwirad. by xumos

XUMOSJIaHYBYM YYaCTKAHMHT  OOIIMAard Ba OXHPHUAArd TOKJIAPHHU y3apO COJIHII-

THpHUIITra aCOCJIaHT'aH.

Macanan, ky4 TpaHcopmaTopu, reHepaTop Ba JBHUraTeiap 4yJaMJIapUHUHT OOIIU-

Aarvu Ba oxupuaaru TOKJIap TaKKOCJIaHaIu.

2.2-pacm. PHT-565 nuddepennuan pejiecu Ty3HITHIIU

Kyu TpancdopmaTtopu 10KOpu Ba mact
KYWIAaHUIIIM ~ TOMOHJIApU  OpaJIuFu
XUMOSUIAII  30HACU  XHUCOOJIaHAaIH.
Arap TOK TpaHchOpMaATOPIAPUHUHT
Xapak-TepucTUKaiapu oup xui Oyca,
HOpMaJ pexuM/ia Xamaa TalllKy KUCKa
TyTauryBiapaa (Tpancdopmatop
tamkapucugaru Kl Hykracuma) Tok
TpaHC(HOPMATOPIAPUHUHT  MKKHJIAH-
raH TOKJIapu y3apO TEHT, YJApHUHT
allupMacu HyJIra TeHr OYnu0, TOK
penecu T Ba opamuk pene 11 opkanm
TOK OKMauu, XUMOSI OyHait
IapouTIapAa UIllJIaManIu.
Xumosutam 30Hacu uuuga (K2
HyKTacuja) KHUCKa TyTamryB OViica,
pelie uynFaMy OpKaJIv TOK YTaau Ba
arap yYHUHI KAWMaTd  PEJICHUHT
WA TOKUJAH KaTTa Oyiica, pene
umra  Tymu0 — OpalWK  perecu
€épaamMuia IIMKACTJIAHTAH YYaCTKaHU

WKKajla TomMoHuAaH y3aau. Llynman

)
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nyn Ounan Oyitnama nuddepeHcuan xumos HKKHA (¢dazanu KUCKa TyTallyBaa Ba
Yypamiapapo TyTalryBlIap/aa XaM IKOPUIAruaeK Xapakar Kuja/Iu.

Judbdepencnan XuMost HITOHWIN, FOKOPY CE3TUPIIMKKA dTa Ba TE3KOP XUCOOIaHaIH,
yHra BaKT CakKjdaMacH Kepak »Mac. DbHpOK y Tamkkm KHCKa TyTallyBiapia
XUMOsITIAaMAaiId, WKKAJAMYMA 3aHXUpJa CHM y3Wica, CIFOH WILIIAIIA MYyMKHH.
WmoHwin wWImamHd - TOK  TpaHcopmaropiapu XapakepuUcTHKanapuaard — (apk
OynumuaaH maimo OYnmyBuM HOOANAHC TOKMJAH KaTTapoK YpHaTMa TOKH OJHUO
tabMuHIaHagn. Juddepencuan Oyitmama XUMOSHUH TpaHcpopMmaTopiap y4yH
WIUIATWITAaHAa, TOK TpaHCPOPMATOPIAPUHUHT MKKHJIAMYH YyJamiiapd CXeMach Kyd
TpaHcPOpMaTOPH UyIFaMIapUHUHI CXeMacura Teckapu Oynuim kepak. Macanan, arap
Ky4d TpaHc(hopMmaTopu uyiFaMJapuHUHT cxemacu Y/JI Oynca, Toxk TpaHcdopmaTop-
JapuHUHT TpaHcopmarust kodh UIU-eHTIapy Xap XWI OYJIraHu yuyyH OupiamMuud  Ba
MKKWIaM4M 3aHXHpiapia HoOallaHC TOKJIapu Maijao OynumM aBTOTpaHchopMaTop
épaamMuaa TEKUC-TaHATU. XUMOSHHUHT HIIIa0 KETUII TOKM MAarHUTJIAHWII TOKWHUHT
TpaHcQopMaTOp ylaHraHaa naigo OYayBUM TalUIaHU-IIKWJAH (OPTHULIMAAH) KaTTapoK

OJIMHaIOH.

Ih.iShI = 64:|n
(2.1)

Arap PHT-565 penecu unuatmica (2.3 - pacM), XUMOSHUHT CE3TUPJIUTU OPTaJH,
yyHKH Oy penena Te3 TYWHHYBYU tpanchopmatopiap (TTT) Ba pocriaoBun
PE3UCTOPIIH i = (.4:2.01, TCHIVIAIITAPYBYM  dynamiaap Oyiu0, ymap
éprnamMua XUMOSIHH (haKaT MAarHUTJIAHWII TOKWHUHT JaBPUN TAIIKWJI ATYBUYHMCHIAH
YeTJaml Kepak X0J0C, UILTa0 KeTUIIl TOKWHU Ta TEHT KUJINO OJHII MyMKHH.

[ynu aiitum xepakku, KyBBatu 1000:6300 kBA 6ynran tpanchopmaTopiapHu
dazanmapapo Ba ypamuiapapo TyTallyBlap/aH FOKOPH KyWIAHHUIILTA TOMOHJArd TOKIIA
Y3UII Lo, =K K -1,/ K, épnamuna xumosutami MymMkuH. bynma (2.1) Ba

(2.2) ndonanapuu xpcoOra onraH xoJaa 3uil MyMKHH:

Ken = Ko - Ikll(h.ishl Ky > (2.3)

tt

Oy epaa |, Ba IK;-Terumnu pasumina K Ba K, HyKTajgapuard KUCKa TyTallyB TOKJIApH.



Nukyn  mmkacTnaHMIUIApIAH  XUMOSIHU

yukamu3. by

XUMOS

Tpancopmaropaa YypHatwiran I[1I'3-22 raz penecu (4.24-pacM) épaamMuja amaira

OLIMpHIANH. YpaMmmard Ba  ypamiapapo

TyTallyBJIap

oKnOaTuIaru

HNYKHN

MyKaCTIIaHUIIAPp a3 a}KpaJII/I6 YUKHUIIIHN Ba eF CaTXHHHUHI racaiuImra ojamuo KCJIaau.

bapua mmkacTianunuiap HaTuxkacuaa €r Ba
CHUMJIap M3OJSILUACUHUHT TapyalaHUIINIaH
Xocun Oynran razjap  TpaHchopMarop
OakMHM KEHrauTHprud OmiaH OOFJIOBYM
KYBYp/Jia YpHaTUJITaH pelie OpKAJIU YTaau Ba
penenaru  €HM  KEHTaTUpruura CUKHUO
YUKapaJiu. Bynunr oKuOaTuIa ras
penecugaru €HUHI caTXW Macasay, pesena
VpHaTWiITaH cy3rud 1 macrtra Tymiaau, yHTa
OMPUKTUPUIITAH CcUMO0 KOHTAKTJIN
KojnOavamap 2 Oypwiaaud, KOHTAaKTJIapu
OWpukagu Ba OTOXJIAHTUPYBUM CHUTHAI

yJIaHAIU.

2.3 — pacm. TpancopmaTopHUHT
oyitiama nuddepenunan xumosicu

cxXxeMacu.

2.2. DIeKTP KUXO03JIAPUHHU IKCILTYTANUSICHHU TAKOMWLIAIITHPUIL

KO

P

U

p

2.2.1. DNeKTp CTAaHUMAJIAPUIA YITUY0B THZUMIIAPH

DNeKTp CTaHLUS Ba MOJCTAHIMsJIApAard acocwili Ba €paamuu ac600-ycKyHaiapia-

PUHUHT UII peKUMIIapu YI4oB acO00Jiapy BOCUTACKIa HA30paT KUITMHAIM.
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OOBeKT xapakTepu Xamja yHU OOIIKApHII CTPYKTypacura kKapa® Ha3opar KWJIMII
X&KMHA Ba HazoparT VYiI4oB acO00-yCKyHAJIApUHUHT YPHATUIUII SKOWH Typiuda
Oymumm ~ mMymkmH.  AcOoOmap — reHepatop-TpaHcopmaTtop — OJOKIM  DJICKTP
CTaHIMSUIApUIAr MaxXaUlmk mmtiapaara Ooom  Oomkapys 1mutd (BBII), Gmoxmm
oomkapum mutu (B1BII) Ba wMmapkasuit Oomkapum mut (MBII) mapura
YpHaTWIAU.

N peskMMUHUHT XyCycHUsITIapyura Kypa XaTTo Oup XuJl ylaHMallapa Xam, Ha3opaT
¥ma0B ac000-yCKyHAJIApUHUHT COHM Typyinda OyJIMITM MyMKHH..l-)KagBammga Ha3opat
¥140B ac000-yCKyHaIapIapUHUHT TaBCHs STUNIAUTAH PYXaTu KeITUPUIITaH.

OHr kyn ym4oB acO00-yCKyHajmapu TEHEpaTOpJapHUHT  3aHKUpUIa Kepak
Ooynu0, ynapga xamma (¢asajJapHUHT IOKJIamMacHh, akTUB Ba PEaKTUB KyBBaT KarTa-
JUTH HA30paT KWIMHAIW, HUILIA0 YMKApPWITaH AJIEKTP SHEPIHsiCM XucoOra OJWHAIM,
IIYHUHTACK, POTOp OwWiaH yETTUUHUHT 3aH)KUPUAArd TOK Ba KyWIaHWII Ha30par
kwimHaau. KypcatyBun ac000-ycKyHanapaaH Tallkapu sHa Kaa kKuinyBum (Y3u
€3ap) acO00-yCKyHaynap: TEHEpPaTOPHUHI CTaTOp 3aHKUpHUAAa aKTUB Ba PEaKTUB
KyBBaTHM Ha30paT KWIyBYM BaTTMETpJIap Ba BapMeTpiap, pOTOp 3aHKHpHUAA
amrepMeTpiiap Ba BOJTMETpiap YpHarunaau. byHpan Tamikapu, Xap Oup reHepatop
3aH)KUpUTa aKTUB Ba PEAKTHB KyBBaT JATYMKIApU YpHATHIN Ky3la TYTWIHO, ynap
MBI €xm BBII pgarm BapmeTp Ba HWyBUM BaTTMETpra, TEJIEMEXAaHHKA KypuiMa-
Jlapyra yia4aHa€Trad Kypcarrud KUMMaTUHY y3aTaau.

330—500 kB 5mm Tuzumapapo JMHUSUIIApAArTH Xap Oup (a3aHUHT TOKH Ha30par
kuHaa, YyHku 330—350 kB nu yuupruunap ¢aza OVitmua Oomkapuiaad. AKTUB
Ba PEAKTUB  KyBBaT TOKJIAPUHUHT YCTYHJIUTH XaM Ha30paT KWwinHaau. bymnnax
TallKapu, TOJACTAaHIMATa ydra (a3a KywIaHWIIHM Ba TOKWHHU, HOJM KETMa-KEeTIHK
KyWIaHWIIA OWIaH TOKM Ba Xako3alapHu ¢&3ub OopyBunm occwmiorpad VypHa-
TUJIA]IN. by &wummap aBapus peXUMIIApUHUHT XOCWJI Oymmin cababmapu  Ba
yIIapHUHT OOPUIITMHM aHUKJIamTa épaam Oepaiu.

DJIeKTP CTAHIUSJIAPUIA YJI4Y0B TU3MMJIAPHMHHA TAKOMMJUIAIITHPHUIII

3.l1-xangBan
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3anxup

Ac000-
YCKYHAJIAPHH
YPHATHII KO U

Ac000-ycKkyHaIap

pyiixatu

Eciarma

DJIEKTP CTAHIHAIAP

TypOorene-
parop

Cratop

Porop

Xap ¢dazamaru ammepmerp,
BOJITMETP, BarTMETp,  Ba
METp, AaKTUB Ba PEAKTHB
KyBBarT naruukiapu. Kaiig
3TyBUM  acb00-ycKyHamap:
BaTTMETp, aMIIEpMETp Ba
BositMeTp (60 MBT Ba yH-
JaH  IOKOpH  KyBBaTJIU
reHeparopiiapaa)

AmnepMeTp,  BOJTMETD.
Acocuii Ba 3axupa yWFOT-
THYHUHT 3aHKHPHIATU
Borrmerp.  Kain  3TyBumM
amriepmerp (60 MBT Ba
VHIAH IOKOpUM  KyBBaTJIU
reHeparopiiapaa)

1. AituGyTrnran ac000-
yCKyHasap  OOIIKapUIIHUHT
acocuii muutnap (BUBUI éku
BbBII) ra ypHatunaau.

2. 12 MBr raua Oynaran
reHepaTopyiap  CTAaTOPHHUHT
3aHKUpUra OWUTTa amIepMerp
VpHaTUIaIu.

3. Typbunanunr
IIYUTUTABATTMETP, CTAaTOPHU-
HI  3aH)KUpUIa  4yacToTaMmep
(arap BUBIII 6ynca) Ba yitro-
TUII  3aH)XXUpPUTa  BOJTMETP
YpHaTUIIaU.

rypyxra

4. bUBII MaBKYJIUTHIA
MBI ra BaTTMETp Ba BapMETP

YpHaTuiIagu.

5. MBIl ra wu4acroromep,
WUFYBUM BATTMETP Ba BApMETP

v

YypHaTHIAN.

I'mpporene-
parop

Cratop

TypOoreneparopaaru

ac000-yCKyHaTaMUHT Y31

Porop

Amnepmerp,
BOJITMETP

I'eneparop
Tpanchopma-
TOp OJIOKH

I'enepatop

Tpancdop-r 610ku
ITK

()

YK

N-nynktnarn  ac600-ycky-
Halmap AMmepMmerp, Bar-
METp Ba HKKA TOMOHHIA
KT BapMeTp, amIep-

MCTp

1. T'eneparop  3aHxupura
occuiiorpad Ba  CHHXPOH-
J0BYM ac600-ycKyHanap YpHa-
THJIAH.
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3.1-kangBajx 1aBOMHU

Enepreruka
TU3UMH EKU
TYpJIU Ky4Jjia-
HUIu PY
OuiaH 00JIOBUH

2 AwmmepmMeTp, BaTMETp Ba Tpancdopmarop-muHus
qyFIaMIIN MKKH TOMOHH/IA IITKAJIAJIH OJIOKM/Ia UIITAi IUraH
MK BapMeTp TpaHcdopmaroprapaa
[IK aMIepMeTpIIap xamma
¢aszanapra ypHaTHIa M.
3 yynamuu Ba I ynunr y3u HlyHusr

aBTOoTpanchop- V31 AMIiepMeTp
MaTop
IK —
OK
1K
JInnus éxu y3 burra TabMuHIaII TOMOHUAH: bioxim UEM na
3XUUEXKU TpaH- ceKcusra aMIlepMeTp, BaTTMETP, aKTUB ac000-yckyHanap
chopmaTopu SHEPTUs XUCOOIarnyu 6.3 kB xupumma
YpHaTUIaau
Hxkkura 6.3 kB cekcusuiapHuHr
CeKcHsra KUpUIINJA: aMIEPMETD,
BATTMETP, aKTUB SHEPIUsl
XHCOOIaruuu, akTUB
KYyBBaT JIaTYUTH
Hcrebmonun- AmriepMeTp, UCTEBMOJI- Arap xucobmaruunap
japra quiapra Teruiuv JMHUIap Oyiinya myn xucobu

Oopaauran 6—
10 xB nu nuaus

YUyH aKTUB Ba pEaKTHB
SHEprusuiap xucodnarundaapu

o6 6opunmaca, y
XOJIJIa PEaKTHB SHEPTHUs
XHCOOIarn4y YypHaTHII-

Maiau.

35 kB nu nuHus

Awmniepmerp, Oepk
UCTEBMOTUMIAP JIMHUATA-
puaa aKTHB Ba PCAKTHUB
SHeprusap Xucoduarnuiap

Xucobmaruumnap
Oyitnua myn xucoou
onub Oopunmaca, y

XO0J1]1a PEaKTUB SHEPTUS
XUcoOarum ypHaTui-

MaWIn.
110-220 kB nu Amnepmerp, BaTTMETD, 1  ®azamap 6yitnua
JTUHUA BapMeETp, K.T. )KOUHUHU OomKapuIaaural

aHUKJIal yyyH (oiigananu-
JaJUraH Kaij 3TyBun acoo0-
yCKyHajap, 0epK uCTebMOJI-
quiap TUHUSUTApUIA aKTUB Ba
pPEeaKkTHUB SHEPTHs XUcooa-
rudaapu

JMHUSIAP YYyH 3
TabCUPUIA AMIIEPMETP
VpHaTWIAIN.

2. Hxxu TomonmzaMa
TabMUHJIAHIUTaH
JUHHIIAp/Ia BaTTMETP
Ba BapMeTp UKKH TOMOHH/IA
mkananu 6ynaau. Cromopnu
WKKUTA aKTHB SHEPTHS
Xucobaaruuaapu
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3.1-xangBall 1aBOMHU

9. | 330-750 kB Xap 6up daza yuyn Tuszummapapo
JUHUSATIAP amMIepMeTp UKKH TOMOHHU/IA 00JI0BUM JTUHHSTIApTa
IIKaxaayu BaTTMETpP Ba CTOIOPJIM aKTUB SHEPTHS
BapMeTp, occruiiorpad, Kucka XUCOOIarunaiapu
TyTallyB >KOMMHH aHUKJIAII VpHaTUIaIH.
YVUyH Kaii 3TyBun ac600-
yCKyHaJlap, aKTUB Ba PEaKTUB
KyBBaT JaT4YUTU
10. urma Xap Oup cexcusira | dazanap opacuiaru Kyusia- CuHXpoHU3aIMsLIIALLI
[IMHAIAp €KY MHAaIap HUIITHY YIT9all y9yH BOJIT- ac600-yckyHanap
TU3UMMHTA MeTp, yuTa ¢a3a KywIaHUIIH- Kepak OyirangarutHa
HU yJI4ail y4yyH KauTa yiia- YpHaTWIAIN.
TUYJIM BOJITMETP,9acTOTOMED,
MKKHTA BOJITMETp Ba CHH-
XPOHOCKOII
Ucranran cekcusa | Paszanap opacugaru Kyd-
€Ku ImMHAIap JaHUIIHU YI9anl yayH
TU3UMHTa KanTa MKKUTa Kail1 STyBYU
yIard4wIa yMyMAN BOJITMETP Ba UKKUTA
ac606-yckyHanap 4acTOMETP
11.| V3 oxruéxu- dazasiap opacuaaru Kydsa-
HUHT 6 KB 11 HUILI yJIyaml y4yH BOJITMETD,
[IMHATAPH yuTa (haza KywIaHUIITHHA —
Viyam yqyH KaiTa ynarudin
BOJITMETP
12. OnexTp Crarop AmMrniepmerp WKKH TE31IMKIN 2TIEKTP
JIBUTaTENIap JIBUTATEJUTAPHUHT Xap
KalCH 4yJlaMura
amrepmeTpJiap
VpHATWIAIN.
13. DeKTp Xap 6mp cekcusira 1. 35 xB nu mmnuanapra
CTAaHIUSHUHT | €KM LIMHAIAp opa- Ky4WIaHUII VI4anl yayH
IOKOPH Kyd- | CHJIardl Ky4JIaHHII- OWTTa BOJTMETp Ba ydTa
JAHUIIM WUMa| HHU YI4yail yayH ¢aza KywiaHUIUTAPUHU
HIAHAJIApU KaiiTa ynaruain Vmuamn yuyH OUTTa Kaita

BOJITMETp  KaiJ
3TyBYH acO00-
YCKyHaJIap: yac-
TOTOMEp, BOJT-
METp Ba MUyBYU
BarT™eTp (200
MBrT Ba yHaaH
FOKOPH KYBBaTIU
AIEKTP

yJIaruwin BOJTMETp Yp-
HaTHJIAIH.

2. 110 xB nu mmHanapaaru

cekcusra OUTragaH OCCHII-
norpad, 150-220 kB nu
MIMHAJIApTa UKKATAIaH

occuiutorpad ypHaTUIaIu.
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31l-)angBal 1aBOMHU

CTaHIUsIAPA);
CUHXPOHHU3AIIHS-
jJam  ac6o0-ycKy-
HaJIapU: UKKUTA

4acToTOMED,
UKKHUTA BOJITMETP,
CUHXPOHOCKOTI,
occuyutorpad
14.| llluna ynaruu AmMniepmerp —
Ba CEKCHs
15.| Ajinanu6 AMIiepmeTp, BaTTMETP, UKKU
VTyBUH TOMOHU/IA IIKaJIAJId BapMeTp,
yaupruu XpcoOuant XxucoOIarudim Ba
KA1 KWIyBYH acO00-yCcKy-
Hayap
16.| IyntnoBuun AMIiepmeTp, BapMeTp
peaxTop
17.| IlyatnoBun Xap oup dazana
CHUFUM amIiepMeTp, BapMeTp
b. lloacranuusaap
18.| Y4 yynmammm K Amrniepmerp; Amnepmerp, 1. Barrmerp daxar 110
TpaHcopma- YK BaTTMETp, BapMETp, aKTUB Ba kB Ba yHaaH opTHK
TOp €KU PEaKTUB SHEPTUSI XUCoOIIa- TpaHcopmaTopiap yuyH.
aBTOTpaHC- YU 2. Bapmertp ¢akat 220
dbopmatop kB Ba yH1aH OpTUK
K Amnepmerp, BaTTMETD, TpaHcdopmaTopIap yuyH.
BapMeTp, aKTHB Ba peak-TUB | 3. Arap TpanchopmaTop
SHeprus xucobaaruuu OpKallu YTyBYM KyBBatT
OKMMUHUHT WYHAIUIIN
y3rapca, OyH/Ia UKKU
TOMOHH/IA IITKAJTAITH
19. | MacaittupyBun K AmMnepMerp, BaTTMETD, BarTMeTpIap Ba Bap-
WKKH 9yJTaMITu [TK BapMeTp, aKTHB Ba PEAKTUB METpIap Xamaa HKKHTa
TpaHcopma- SHEPrus Xucodaaruuiapu cToropmM zmco6namtmap
N 1977020160 1 8
TOp €KH aB-
ToTpancdop-
Martop
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20. | CunxpoH Crarop AmMriepMeTp, BOJITMETP UKKH
Kowmnenca- TOMOHU/A IIKAJIAd BapMeETp
TOp CTONOPJIM PEAKTUB SHEPIUs
Xyco0yaruysiapu.
Porop amIepmerp,
BOJITMETP
21. (6, 10,35 kB | Xap O6up cekcusiia dazanap KywIaHUIIHU Tpan3ut nojacranusigara 35
1 iuMa €KU [MHanap yiyan ydyyH BOJTMETpP Ba kB nu mmHanapna, arap
LIMHAJIap TU3UMUJA yuTa (aza KyWwIaHU-IIWHU | TOACTAHIMS IIUHATIAPH TH-
ynayam y4yH KaiTa 3UMUIA KydIaHuI OVinda
yJIaru4ik BOJITMETP TEKIIUPUIIAAU-TaH HyKTa/laH
nbopart Oyca, KaiJ KWITyBYH
BOJITMETP YPHATHIIAIN.
22.| 110-220 Xap oup cexcusana | Dazanap opacunaru yuta | TpaH3uT nojacranuusaara 35
kBnu iturma €KM IIMHAJNap | KyWIAHUIIHY yiI4anl y4yH kB nu mmHanapaa, arap
HIMHanap TU3UMUAA Ba KailTa yJaarudiu BOJIT- MOJICTAHLIMS IUMHANAPU TH-
METp, TPAH3UT 3UMUJA KyWIaHUA Oyinda
MOACTAHUUA-JIap/la OCCHUJUIO- | TEKIIUPWIAIU-TaH HYKTa1aH
rpad Kadg KmryBud acb600-|mbopar Oyica, Kai KWIyBYH
yekynanap (Up) BOJITMETP YpHATHUIIAIN.
23.| 330kBmm Xap Oup cexcusna ®azanap opacugaru yuta | Tpansurt noacranumsiaaru 35
nurma €KM IIMHAJNAp | KyWIAHUIIHW Yio4aml y9yH kB nm mmHanapna, arap
HIMHanap TU3UMUAA Ba KaliTa yjnarudiu MOJACTAHLIMS IMHATApU TU-
BOJITMETP, TPAH3UT 3UMMJIa Ky4laHUII Oyiinda
NoACTaHIMsIapIa TEKIIUPUIAAUTaH HYKTa1aH
occuiorpad Kaiia KuiyBun | mbopat 0yica, Kaila KWIyBIN
ac0o0-yckyHnamap (Ug) Ba BOJITMETP YpPHATUIIA/IN.
KalJ1 3TYBYM 4aCTOTOMED
24. Cexcuon 14,15-nyHKTAaruIap-HUHT —
[IMHA yIaru4 y3u
Ba aillaHuo
YTyBUH
Yuuprua
25.| 6-500 kB 6,7,8,9-myHkTHaru- —
I JIAPHUHT Y3H
26. | V3 oxTHé KM K — —
TpaHcGopm IIK AmnepMmerp, aKTHUB
aTopu SHEPTUSHUHT XHUCOO-aln
XucoO1arunyu
27. Eit Kaiin kumyBun
CYHANPYBYH aMIepMeTp
FaJTaK
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Oxkopu kyunanunum suHUsIapaa Oy3wiraH >KOWHH aHUKJIAIl YYyH Kepak
Oynaauran KypcaTKUWIApHH KalJ KWIyBYM ac000-yCcKyHajap YpHaTHIIAIM.

3aHXKUpiIapAard TOK, KyBBaT €KM OOIIKAa MUKIOpPJIAPUHM HA30paT KWIUII Tajnad
STHJIAAUTaH OOEKT OOIIKApHUIN MIYWTHUIAH Y30KIa J>KoimammraH Oyiaca (Oup Heda
1037aH MUHIJa0 MeTprada), y xoijga ac000-ycKyHajapJaH TO Yidaml TpaH-
copMaTopiapuraya OYJraH CUM KAapIIMJIWTH IIyHYa KaTTa MHUKIOpPIa €TaJuKu,
OyHJa XaTONMK XaJJaH TallKapu KarramamuO keraau. by Xonga TOK, akTWB Ba
PEaKTMB KyBBAaTHH yT4all Y3rapTTHUIapd KyUIAHHIAAW. YI4all Y3rapTrHdjiapu
Ky/IaHmwIagd. Yigam y3rapTrud (IaT4uK) YT4aHaéTraH KypcaTrdd 3aHKHpHTa TOK
Ba KyWIaHUII TpaHcpopMaTopiapyd OpKaJIM yJIaHWO, YUKUIIMAA YI4aHaETraH
KypcaTKnd OWiIaH TYpU UYM3UKUM OOJlaHTaH y3rapmac TOKHM Oepamu. JlaTumkinaH
yuKa€TraH y3rapmac TOK 5 MA JaH OpTMAaraHjurd y4yH, JAaTYUKHU YI4OB ac000-
yCKyHaJjlapura yJaaiiurad cumiap KUYUK KECUMITU KUIUO OJTMHUILINA MyMKUH.

Tok Ba KywiaHum TpaHcpopmaropiapura yiauoB  acO00-yCKyHalIapuHU
AHBAHABHUW yJallra KaparaHaa yiadaml Yy3rapTTUWIAPUHYA HWOUIATHID  KYWHJIard
a(3anMKiIapra sra:

*Tok Ba KyWIaHMII TpaHC(POPMATOPJIAPUHUHI IOKJIAMach KaMasah, YyHKH
y3rapTrud MCTEHhMOJ KWIAJAWraH KyBBaT TOK 3amkupiapu Oyimua 1 BA Ba Kyu-
JIaHWII 3aHkupiaapu 6yiinya 10 BA nan ommaiinu;

* OXM ra y31yKcu3 MabIyMOT O€pUIll UMKOHUATH TYFUIIAH;

* HazopaT KkuiimHaauran KaOeuIapHUHT KEeCUMU KHUUpasiy;

* YakupyB OViinya yiayaml OCOHJIAIIAAM, YYHKU Y3rapTruwiap y3yK 3aHKHUp
OWJIaH Xxam MIUIAII MyMKHUH.

« Xamma yimganiap yayH ojyinid ac000-yCKyHa — MUJLTHAMIIEPMETP KYJUTAaHUIIA TH.

* Arap y3aTyBuu (AaTuuk) Ba KaOyJ KuiayBuu (ac600) KypuiMmanap Oup-oupuigan
OMp Heva KWJIOMETP Y30KJIMKIA >KOWJalica, y Xojaa TeJIeYIYallHUHT CUMJIM TH3UMHU
(SIKMHJAH TabCUP 3TYBYH) KYJIJIAHUIIA]H.

* Arap HazopaT KWIMYBYM OOEKT OOIIKapull MyHKTUJAH OuUp Heuya YH Ba 103
KUJIOMeTp Macodana XoiAa TeJeyayanulapHy y3aTHII Y4yH FOKOPH 4acTOTalM ajloka

KaHaulapy OYyiuYa UMOUlaiuraH  TeJIeMEXaHMKAHMHI MaxcyCc KypuiMallapu
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KYJUTAHWJIA U,

« VimuoB TpaHcdoOpMaTOpHapy KaTTa KyWIAHMII Ba TOK 3aHXKHpIApHTa Ha30part-
yiqoB ac6o0mapu, pejie XMMOSICH Ba aBTOMAaTHKa THU3UMJIAPUHU YAl Y4yH XHU3MaT
KHWJIAH.

« V40B TpanchopMaTopiapy Kyd€IaHHUII Ba TOK TpaHcdopMaTopiapura 6y IMHa M.

* Kyunanum TpanchopmaTtopu OupiamMud uyiFamMu OWIIAaH TapMOKKa Mapasuiel
xoJiga yinaHaav. VKkuinamuu 4yJFaMuHUHT Kywianumu 3ca ojgartga 100 B ra tedr
oynanu. Kyunanum TpaHchopmaropuapu caiT HIUIAl XOJaTUra SIKUH XoJiaTia
nnutaiiam (6.39-pacm). bynna U; — OGupiiaMuu 4yiaFaM TAPMOUMHUHT Ky4YJIaHUIIIY;

* U, — MKKHAJaMYM 4yJFaM TapMOFMHHUHI KywIlaHWM OYynuO, Ym4oB acOoOiapu
Ba PEJICHUHT ajJTaKJIapy Mapasuiell yiIaHaIau.

* XaB()CHU3IMKHM TabMUHJIAII MAaKcaJuJa MKKWIAMYHM YYJIFaMHUHT YHKHUIILIapUIaH
Oupu epra TyTalITUPUITaH OYIUIIN KEPaK.

* Kywranuin TpancopMaTopuapu YpHaTWIMIIMIa Kypa Tallkapura Ba WYKapura
VpHaTUIaUraH KWIMo Oaxkapuiaau.

* Nukapura ypHatwnaauran KT smamMuHr Kydupard Ty3wUlallapd — KEHT
kymnanunagu: HOC, HOCK, HII, HIIK-6 kB raya 6ynran kyunanunuiapaa, HOM,
3HOM, HTMK, HTMU-18 kB raua 6ynran Ky4wiaHuuiapa UILIATATIAIH.

* by epna: H-kyunanumm tpanchopmartopu; O-6up dazanu; T-yu dazanm; C-Kypyk;
K — xomnencammsuianran; M-moinu; 3-OupiamMuM 4yiFamu epra ylaHraH; |-
KYIIMMYa YyJIFaMIIU.

 Tamkapura ypHatuwnaguran HK® 500-6up dazamu moi Tynmupwiran dopdop
KOXyX nuura skounamrupuirad. K-kackanmm; @-dbopdop nzonanusiu.

* HJIE-(750-1150 xB) - kyunauunau curumian 0yarng KT.

* 3HOI'-repMeTK WINUIAaHTaH eJiera3iy TaKCUMIall KypwiIMajlapuia YpHATHII
yuyH. I'-ra3 uzonanusiu.

* Kywranum tpanchopmaropiapu KydiaaHHUIl Oyinda

KU, -U

AU% = £100

1
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Oypuak Oyiimua xaromikka (O =f(1,)) ra sra 6ynamm.

by xaromukmapHM KaMaWTHpUII yYyH KWYMK MArHUT KapIIMiIuKKa dra
OynraH MarHuT V3akiap KYJ/UIAHWIaaW, MarHUT YTKa3TU4Jard WHAYKCHS, MarHuT
COUYWJIMIIYN KaMalTupiau.

Kyunanum TpanchopMaTopy FOKOpY KyWIaHHIUIA cTaHAapT Mukaop 100 éxm
100/~/3V rauya kamMalTUpHMII, XaMja YilYall 3amKupH Ouiad pene Myxo(da3acuHH

IOKOPHU Ky4JIaHUIIIA 6I/IpJ'IaM‘-II/I SaHKUPHUAAH aXKpaTUII YIYH XU3MaAT KWJIaJIu.

2.4— pacwm. A9 U bx

TpanchopmatopHUHT TpaHchOpMaIUsIALI
HOMHHAN KoedduimeHTn Kyhuaarunya

aankinanagn: Ky = Unom / Uznom

oynaa: Uinom — HOMUHAJI OUpJIaMyu Ky4YIaHHUIIIH, 1 ‘
U2nom — HOMUHAJT MKKWAJIAMYH KYWIaHUIIIN
A U%— kyunanum TpaHcopMaTopiapuia XxaToJIMKaarnda 0yiau.

AU%= [K* U; — Uq] Uy » 100%, spHU y3aKmard MarHUT OKAMHHUH COYMJIMIIN Ba
KYBBAaTHUHT HCPO(H YITUaliark XaTOJUKKA 0JIU0 KeTaIu:
Homunan xaronuk karranurura kapab 0,2; 0,5; 1; 3; anuxkiauk cuddiaapu 6yaaau.

Kyunanum Ttpancopmaropiapugad XaTOJUK MAarHUT YTKA3THUHUHT TY3WJIHIIH,
MYJATHUHT MarHUT CHUHIUPYBUYAHJIMTH, WKKWJIAMYHM FOKJaMa KaTTaJIWTH Ba COS Ta
OOFIIMKIUD.

Kywranum TtpanchopmaTopiIapuHUHT KyBBaTHTa Kypa yjaHraH Oapya perne Ba
YmuoB acOo0sapu uyJFamMJIapUHUHT YMYMUM KyBBaTjapu KyWwIaHUII TpaHchopMma-
TOPUHUHT HOMMHAJ KyBBAaTHUJAH OIIMACIUTH KepaK, YyHKH XAaTOJIMKHUHT OPTHIIWTA
0110 Kenaau.

Kyanaaum Ttpancopmaropiapu UyIFaMIapUHUHT YJIaHWII CXeMacura Kypa
yuta (pazamapapo KywIaHUIIHM Yhodaml ydyyH ouyuK yuOypuak cxemacu (HTMU)
acocuja yjanran oup (azanu muc uyaramin tpanchopmaropaap (HOM, HOC, HOJI)

HIIaTUII MYMKHH.
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Kywranum TtpanchopMaTopiapuHUHT YyIFamiiapy [OJTy3 IIAKIHIA yJIaHTaH yd
¢azanm, ukku aynramnu Tpancpopmarop HTMK unnatuin MyMKuH.

Kyunanum Tpanchopmaropiapu epra HucOaTaH KyWIAHHIIHU YI4aml Yy4yH
cXeMa acocuja yilaHraH yuyrta Oup dazamm Tpancopmaroprap €ku yd dazamu yu
yynrami  Tpancpopmatop HTMU xam unuiatuim MymkuH. by cxeManma oxupru
I0J/1y3 IIAKJIuAa yJaHTaH 4dyiFam Vogam acOoONapuHM yjall Y4YyH KYJUITaHWIaIu,
OUMK Yy4OypuUak/IMK acoCuJa YJaHraH 4YyJFaMura sca epra TyTallWIJaH CcakJjaii-
IUrad MyxogasaioBuM pesie YpHaTUIaau.

0). Kyunanum tpanchopMaTOpIapyuHUHT TY3UIIHUILH.

Tyswmmm Oyitnua y4 ¢dazanu Ba Oup (azanu Tpanchopmartoprap Oynamu. Yu
dazanu kyunanui tpaHcopmartopu 18 kB rada OyiraH KywiaHUILIM KypuiMaiapaa
Oup Qazanmu TpaHchopMaTopiap Aca HUCTAIraH KyWIaHUIUIM KypuiMaiapaa
Kymnanwiaau. Tpancdopmaropnap H3OJSIMUACHHUHT Typura Kypa KypyK, MOWIH
Xama KyiMa H30JIIUsITH OViIaam.

* Kypyk (ciixonu) uzonanusuid TpaHcpopMaTOpJIapHUHT YyJFamiapu opacujaru
u3onanus cudaruga KapToH unUaruiaad. byHmail TpanchopmaTopiap KywIaHUIIN
1000B rava 6ynran KypuiManapja KyJiaHuIaau.

* Moii uzonanusiim Kywianuin Tpaicopmaropiapu 6-1150 kB kydnaHUIIM 0YUK
OTK Ba émuk ETK Takcummam Kypuiamanapuaa KylaHunaaud. By Tpancdopmarop-
JapAa 4yyiaramjapyd Ba MarHuUT YTKa3rud MOM WuMaa Typaayd Ba y HM30Jalus Xamja
COBHTHUII YUYH XU3MAT KUJIAJIH.

Kyunanum Ttpanchopmaropinapu Typiaapu Kypa Oup ¢dazamud UKKU 4YyJIFamiId
HOM-6, HOM-15, HOM-35, xamna 6up dazamu gynramiaap 3SHOM-15; 3HOM-20; 3-
HOM-35, 110 xB Ba yHnman rokopu Kywianunum Kypuwimanapaa HK® typuparm
KaCKaJUIi Ky4WIaHUII TpaHC(POpMATOPIIapu KYIUTAHUIAIH.

Kyunanuw mpancgpopmamopnapu Kytiuoazuia mauianaou.

» Kypunmanunr kywiaauim 6yirda Uyg < Unom ;

* yyJaMJIAPHUHT TY3WIHILIY Ba YJIaHUII cXxeMacH Oyiinya,;

* QHUKJIMK KJlaccH Oyinua;

* UKKWJIaM4H I0KJIaMacu Oyinda S,. < Spom;
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OyHma Spom — TaHJAHTaH aHUKJIUMK Tou(agarn HOMHHANI KyBBaT, OyHAa IIyHU
XHucoOra ONIMII KEepakKW, IOJIy3ua KYpHUHUIIHMIA ylaHraH oup Qaszamu Tpanchopma-
TOpJIap Y4yH y4dana (a3aHuHT KyBBaTIap WHUHIMCHHHU, OUYMK YYOypUakiIM CXeMacu
Oyiinya ymaHraH TpaHchopMaTopiap yYyH OYHMK OHWTTa TpaHc(opMaTOpIapHUHT
MKKWAJIAHTaH KYBBaTUHH OJIUIII JIO3UM;

S,.— KyWIaHuIl TpaHcopMaTopura yllaHTaH XaMMma pelie Ba Yma4oB ac6o0-
YCKYHQJIADUHUHT IOKJIamacu, BA.

XUCOONalHi ~ COANANAIITUPUII  yYyH  ac000-yCKyHAJIapHUHT  IOKJIAMAaCHHH

dazanap Oyiinua OYIuII mapT 3Mac, y XoJja:

%ZZJQBMC%¢NY+E&N£%¢NY::Vﬁggzﬁz

Arap WKKWAJAM4YM OKJaMa TaHJIaHTaH aHUKIUK OYiinya HOMHMHAN KyBBaTJIaH
Karra Oyica, y Xoja MKKWHYM Ky4dJaHWII TpaHcPopMaTopu YpHaATHiIaaud Ba ac000-
YCKYHAJIApHUHT OUp KUCMH YHTa yJIaHAIH.

Kyunanum  tpancOpMaTOPUHUHT — 3aHXKHUpJIAapUard  CUMJIAPHUHT  KECUMHU
KYWIQHUIIIHUHT pyXxcaT 3TWIMO WYKOTWIraH KuiiMatu Oyiinua anuknaHaau. [IYE ra
acocaH HOMHMHAI IOKJaMmaja, KywlaHUIl TpaHchopMaTopiapuaaH  XucoOsall
xucoOnarnuiapuraya Oyniran Kywianuim wykorwnucauun 0,5% maH  opTMmaciury,
CaHJUK4YaJgaru OJ4oB acOoOmapuraya Wykotunumu eca 1,5% J1aH opTMaciauru
JIO3UM.

Jloiinxanamia XuCOOHW OCOHJIAIUTUPHII YUYH MEXaHUK MYCTaXKaMJIMIW IIapTH
Oyiinya CHUMIIADHUHT KECUMHUHHM MHC TOMHUpJapu yuyH 1,5 MM® Ba  ATIOMHHHI

2
TOMUPJIAPH YUYH 2,5 MM” JaH OJIUILI MyMKHH.
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3. Xaér daoauaTu xaBQCU3IUTH KOMILIEKC Y0pa-TagdupJiapu

3.1. Epra TyramurMpyB4d KYPWJIMAaHH XHCOOHU

6—35 kB nm epra TyramTupuiMaraH €K pPE30HAHCIH - e€pra TYTaIllTUPHWITaH
HEUTpaJuIM ycTaHoBKanapaa [A. 1-12] ra acocan epra TyTalUTUPYBYM KypPHUJIMAHHHT

WWJTHUHT MCTaJraH BaKTHJIArd KapIIWJINTA KyWHjaaruda OYJIMINM IIapT:

250

Rs <=
3

OyHna |3 —epra TyTamranaara Xucooui Toxk A.

Arap epra TyTalITUPYBYM pEAKTOp HEWTpaira ynaHraH Oyica, Oy xonma y
yllaHTaH epra TYTAlITUPYBYM KypUIMalap YYyH XHCOOMW TOK HOMHHAJ TOKHUHT
125% wra Tenr kuiaub onuHaau. PeakTop ynaHmaraH epra TyTallITUPYBYM KypuUiiMaliap
y4yH XMCOOMI TOKHUHI MUKIOPH YPHHUA, SHT KY4YJU epra TYTalITHUPATUTaH PEaKkTop
V3WIUIIMIAH XOCHJ OynaauraH, KOMIEHCAUUsJaHMaraH CUFUM TOKMHHMHI KaTTaJUTd
OJIMHAJIH.

6—35 kB nu ycraHoBKanap y4yH epra TyTalllTUPYBYM KYpHWJIMAaHUHT Kapurmry 10
OM [1aH OLIMaciIuru KEepak.

M3onsuusananran Heitpasmm 1000 B rava Oynran ycraHoBKajapiarud epra
TYTalITUPYBUU  KypUJIMAJapHUHT WHJIIHUHT UCTajdraH BaKTUIAru KAapUIWIUTH
Kylujgaruda OyJiviny mapr:

125

Is

R, <

OyHna | ;—epra Tyramrasnjgara XucoOuif Tok A.

Manb6a kyBBatu 100 kB A rauga 6yinca, x, 10 OM mgaH omMaciauru Kepak KyBBaTH
karta 6yinca, R, =4 OM ra tenr 6ynaau.

(7-10) Ba (7-11) dopMynalapHUHT CypaTHIard COHJAp epra TyTallTHPrHYIard
pyxcar stwiagurad Kywianum — 250 Ba 125 B pup. IllyHu Tabkuanam J03UMKH,
epra TyTalITHPWITaH yCKyHara TeKKaH oJlaM Ky4JaHHUII Tabcupuaa OynMmai, Oanku

VHAaH KHYUKPOK KYWIAHHII TahCUpHIa Oynaau.
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Heiitpanu epra mycraxkam TtyTtamtupwirad, kywianumu 1000 B raua 6ynran
YCTAaHOBKAJIAPDHUHI €pra TYTAlITUPYBYM KypHIMajapura KaTop ailpuMm Tanadnap
KYHUIaau, yiIapHy Oy epaa KypuiIMaian.

Heutpamumm  epra  TyramrtupuiMaran  €Kd  PE30HAHC  epra  TyTaluraH
YCTAaHOBKAJIAPHUHI €pra TYTalUTUPYBYM KypuUJMajapyd FOPU30HTal Ba BEPTUKAJ epra
TYTAIITUPTUYJIAp/IaH TYTPU TypTOypUaK alpuM XoJiiap/ia Oup UKKUA KaTOp TOPU30HTaI
BAa BEPTUKAJ €pra TyTAIUTHUPrud KypUHUIIMAA Tal€piaHaau. byHnan KypuiamaiapHU
aMajuii Makcaajap YYyH eTapiu aHuKIuKIa, dodpananuim koddduimentu Oyitnda
XUcoOJam MyMKHWH, OyHIa TYMPOKHM XaMMa KaTiamuaa Oup >KHHCIHA 11e0 Kalyl
KWIMHA]IH.

Xucobuain Kyiugaru Taptudaa onubd 6opuinaam:

1. Xucobuit tok I3 Ba (7-10) €km (7-11) Oyitmua R, aHuknaHagu (Typyid
KyWwIaHUIUIapAard epra TYTallTUPYBUM KypuwiMalap Oupra Kylmuiran Oysica, yHzaa
Tanad KWIMHTaHAaH KUYUKPOK MHKAODP OJIMHAIN).

2) Tabuuii epra TyTalITUPrUWiIap KapIIMJIWTH aHUKIaHaau. Tabuuil epra
TyTalITUpru4iapaan  (QoijganaHwirasjga epra  TyTallTUpya YW KypHiMa
KOHCTPYKIMSACH COAJaNlallajiv, €pra CyHbUH TYTAIITHP TUYIAp SJIEKTPOIJIAPUHUHT
COHHM KaMasiJiy, allpuM XoJuiap/a dca yjaap OyTyHIal KyJUlaHUJIManIu.

Tabuwnii epra TyTaITHPTUWIAPHUHT KAPIIWIUTH KOHKPET KypuiMajaa Yidamn nymu
OWIaH aHUKJAHAIU. YJApHUHT KAaTTAJUTH TaXMUHAH Kyluaaruya OYIWIIM MYMKHH:
nynat BOAOMpoBoJ Tpydacu -2—4 Owm; kaGeHuHT MeTail Koouru — 2—3 Owm; Tpoc-
TagH4 cucremMa cu yuyyH 2,5—3 Owm omum MyMkuH. Ouuk PY HuHr Ttagau
MOIIEBOPIAPUHUHT KapUIMIIUTUAAH XUCOOIaHA IH.

Arap R, < R3 6ynca, y Xoima, BEpTHKal epra TyTalITHPTUWIAp Kepak Oyimaii,
MaiJIOHra KaMHuJa UKKH KOMMJAH epra TaOMHMi TyTalITUprud OujiaH OoriaHaguraH
TOPU30HTAJ epra TyTalTupruy (ofataa nojocaaal uoopar) ETKU3NUIaIH.

Arap R, > Rz 6ynca, y Xonna cyHbuid epra TyTalITUPrud KypHJIMAacH KWJIMHHO,
YHUHT KapIIMJIUTY KyWWJarura TEeHr OYIUIIM Kepak.

Ry ReRs
Re - R3
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Cynbuii epra Tyramrrupruy cudatuaa y3yniura 3—>5 m, auametpu 12—20 M i
CTEP)KEHb — BEpTHUKaJI epra Tyramruprawiap Ba 40 X 4 MM Jm mynar nonocaiap

TOpU30HTAJI €pra TyTallTUPIAYIap KI/IJIH6 nniaTuiiaau.

TynpoKHUHT XMOOWH COMMINTHPMA KapUIWIMIHA AHUKJIAHAIU:

prc = KC p)

OyHIa p — HOPMaJl HAMJIMKJArd TYNPOKHUHI YJIYAHTAaH COJIMIITUPMA KapILUWJINUTH.
7.4- )xanBanja p HUHI alipuM KUMMaTJIapyu KENTUPWIraM K. —TYyNPOKHUHI KypHUIIH
OWITaH My3JalIMHM XMCOOTAa ONYBUM MaBCYMHH KO3(D(GUIMEHT. Ypraua HKIHMMIK
paiioHnap (MKKWHYM, YYUHYM)—a Y3YHJIUTH 3-5 M JM BEpPTUKAN 3JIEKTpojjap
yayan k. =1,45 : 1,15; y3yunmuru 10—15 M 1M TOpU3OHTAN DIIEKTPOAJIAP YUIYH

K. = 3,5 :2,0 omuHagm.

31-)xagBan

TynpoKHMHI COMMIITHPMA KAPIINJIUTH

Tympok Comvrrupma Tympok Comvrrrpma
Kapunumk, OMeMm Kapunumk, OMeM
Kym 400-1000 Ba kym Topd 20
Kymuiiok 150-400 Kopa Tympok 10-50
Kymox 40-150 Oxak Toll1, TyIpoK
OXaKTOIII 1000-2000
[un 8-70 Kost rpyHT 2000-4000
bor skunran ep 40

4. Axpatunaran MaiJoHra epra TyTalITUPTAYHH >KOMIAIITUPUIIHU XHCOOTa 0iuo,
YHUHT TY3WIMIIMHU TaXMHMHAH aHUKJIaHaIW, OyHAa BEepTHUKAJl epra TyTalllTUpTU4iap
opacu yinap Y3yHJIUIHMAAH KHYMK OJIMHMaiau. Epra TyTamTupyBuM KypHWJIMaHHHT
miaHu Oyiimya BepTUKaN epra TYTAIITUPTUWIAPDHUHT TaxXMUHUU COHM Xamja
TOPU30HTAJ €pra TYTAIUTHUPTUYHHUHT Y3YHJIUTH aHUKJIAHAIU.

5. burra  BepTMKanm  epra  TYTAlUTUPTUY  CTEPKEHHUHT  KapIIUIUTH

OMm xucobuia aHUKIAHAIM: r, = %Og

+ g

d 4t —|

21 4t+|j
I y
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OyH/Ia Pyye— TYIPOKHUHT XHCOOWH comumTrpMa Kapiiaurd OM ¢ M; |—cTepkeHHUHT
y3yHIurd, M; d — cTepeHb AuaMmeTpu, t — ETKH3MI JyKypiawrua Oyiamb, y ep
caTXUJaH TO CTEPXKEHJIM epra TyTallTUpTruy ypracurada Oyiran macodara T€HT, M.

6. BepTukan epra TyTalITUPTUYIAPHUHT COHH aHUKJIAHAIM.

r
ng =—2—,
RcyHnB

OyHma 7, — BEpTHKAI epra TyTalITHpruwiapaaH Qoigananuin KodpuimeHTa

O0ynO, cTep>KeHyap OpalvpHu a, YIApHUHT Y3YHJIMTUA XaMJla COHUTa OOFIUK OYnaiau

(kanBanga) e

3.2-)anxBai
bupnamTupyB4n mojioca TabCUPU XUCOOTa OTMHMACIaH KOHTYp Oyiinda

YKOMJIAIITUPUIITaH BEPTUKAJ €pra TyTallTUPTHYJIapHUHT (DONJaIaHHII

KoadpureHTIIapu
Epra Epra
TYTaITAPTHY TYTAIITUPTHY
opacuaaru DIeKTpoI- A opacuaaru DIIeKTPO/I- Mg
MacodaHuHT Jap COHU MacodaHUHT Jap COHU
yJap y3yHJId- yJap y3yHJIU-
rura HucOaTH, rura HucOaTH,
a,l a,l
4 0,66-0,72 20 0,61-0,66
1 6 0,58-0,65 40 0,55-0,61
10 0,52-0,58 2 60 0,52-0,58
20 0,44-0,50
40 0,38-0,44 4 0,84-0,86
60 0,36-0,42 6 0,78-0,82
10 0,74-0,78
4 0,76-0,80 20 0,68-0,73
2 6 0,71-0,75 3 40 0,64-0,69
10 0,66-0,71 60 0,62-0,67
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3.3-)anaBain

Beprukan snexrpomiapnax

TY3WIraH KOHTYpJaru Beptukan epra TyTamTUpruwiap COHH
OHpIIAIITHPYBYH
TIOJIOCAHUHT (hOMTaTaHHUIIT A 6 8 10 20 30 50
koad¢uiuent/Epra
TYTAIITHPTAYIIap

opacujard MacohaHuHT
ylap y3yHJIUTHUTa

HucOaru, a,l
1 0,45 | 0,40 | 0,36 | 0,34 | 0,27 | 0,24 | 0,21
2 055 | 0,48 | 0,43 | 0,40 | 0,32 | 0,30 | 0,28
3 0,70 | 0,64 | 060 | 056 | 0,45 | 0,41 | 0,37

7. TopuzoHTan epra TyTalITUPruuiap (KOHTYPHUHT OWPIAIITHPYH YU MOJNOCACH) HHHT

KapIIWJINTH aHUKJIaHAoH, Owm:

2
;. — 03660, 2
| bt

oyuma | — monoca y3ywiuru, M; b— monora keHriiru, m; t — ypHATHIN YyXypIWTH, M;

Pxic — TOPU3OHTAI €pra TYTAIITUPTHYIap YUYH €PIIUM XHCOOIaHIaH KapIIWIKTH (3 1. Ta KapaHr).

Doitnananui ko3 PuImeHTHHN Xucoora omob Monoca KapUIMIUTHHA aHUKJIARMU3:

OyHna 77, — doiinananum koddunnenta, yuu 7-6-xafBaigan oJaMus.

8. bupmamrupyBun Tmonocama HMoHamaHWmIHM XWroora oMb BepTUKalepra TyTarl-

TUPTUWIAPHUHT KEPAKIN KAPLUIWIUTH aHUKJIAHAIH

R, R,
p S —1 3
R, — R,

9. Beprukan epra TyTaliTUPrH4UIapHUHT aHUK COHH TOTMIAIH:

s
Rg775 ’

Ng =

Oynparu 77, (oitnananui Ko3QQUIMEHTUHUHT aHUK KUAMATH.



Xucob HaTKanapy acocKia epra TYTAIITUPYBUM KypuiMa IIaKId aHUKIaHAU.

WkkuHun Hamumuil 3o0Haga ypHatwirad 35/6 kB 10 moacraHuusiHUHT — epra
TYTAIITUPYBYM KypWJIMacHUHM XucoOsaHr. 35 Ba 6 kB sm Tapmokiiap HeTpanu epra
TyTalITUpUIMarad xoJiga unuiaiian. 35 kB Tomonuga |, = 8 A ra, 6 kB 1u Tomonzaa
I3 =25 A ra Ttenr. [logcranuusaunr y3 sxtuéxku 0,4 kB 11 TomoHU epra
TyTamrad Heutpaum 6/0,4 kB nu Tomonun epra tyramrad HedTpamum 6/0,4 kB i
TpaHcopMaTopaH TabMHUHJIAHAAW. Tabumii epra TyramTupruuiap WyK. EpHunHr
HOpPMaJl HaMJMKIAru coaumrtupMma Kapmmaurn p = 86 Om M Iloxacras-
HUSHUHT ac000 yckyHanapu 18 X 8 M MaiiloHHM Srajiaiiu.

35 kB nm ycTraHo3Kkanap y4yH epra TyTallTHpyBYM KypriiMa Kapmuiaurd (7-10) nan

AHUKJIaHaOH.

250 250

R, < = =314 Om

|3
6 kB nu ycTaHoBKajap y4yH epra TyTallTUPYB YM  KypuiMa

Kapumuru (7-10) mgax:

R, < 250 _ 250 _ 10 Om
25

Is

Tpanchopmaropuunr 0,4 kB 11 TOMOHMIArK HEUTPATUHUHT epra TyTallTUPyBYA

KypHWIMacUHUHT Kapumnru [A.1-12] ra myBoduk 4 Om 1aH opTMAcCIuru Kepak.

3.1. - pacm. Epra ryramurrupruy KypuiMACHHHUHT MJIAHU:
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1 — dacmeoy; seanaean maiioon (18 X 8 M%); 2 — epea mymawmupysuu KoHmyp

(20m X 10m); 3 — noocmanyus mycuzu.

Mynnait kunuO, oxupru Tanad xucoOjaml y4yH acocui XucoOiaHaau:

R, <4 Om.

Epra TyramrupyBuM KypuJIMaHM NOACTaHLUS acOo0-yckyHanapu atpodura 0,7
gyKypaukka Kyiunnaradn 40 X 4 MM U mojgoca  XaMJa Y3yHJIMIM 5 M Ba JUaMETP
12 MM 5u, Oup-Oupuiad 5 M OpanuKIa >KOMIAIITaH CTEp)KEHIapAaH noopaT KOHTYp
Kypunummaa tail€paaimus. [lonmocanuur ymymuii y3yrniura 60 M, cTep:KeHIApHUHT
nactimabku conu; 12 Ta ned omamms (7-28-pacwm).

Xap Oup cTepeHHUHT Kapuwinrunu (7-14) nan aHukj1aiMus:

] _0,366.108(I 25 1,4:32+5

+= =2440M
° 5 Y2107 294-3,2—5]

byuna py. =Ke-p =1,25-86 =108 Om-M, OyHI1a k. HI HMKKHHYU HUKJIAMHEA paiioH

yuayH 8- 2- )xaaBanaaH [A. 7- 4] aHUKTaHAIN.
(7- 15) naH kepakiiu CTepXKCHJIAP COHMHM aHUKJIANMU3:

o fo 244,
Ry7s 4-0,57

oyuna n, = 0,57 uu all = 1, n =12 yuyn 7- 5- xanBannan aHUKJIaHAH.
(7-16) nan epra TyTalITUPYBYH MOJIOCA KAPIIMIINTHHN aHUKJIAHMHU3:

. _0366p,, gﬁ_o,see-s-seI 260’

] g = =8,70M
I bt 60 40-107-0,7

Oy epaa pxuc = K. - p = 3-86 6ynub, OyHna k. Hu 8-2-kanBangad [A-7-4] aHUKIaHAIH.
12 Ta BepTUKAN 3JICKTpOAJIapiaH MOOpaT KOHTYPJIArd IOJIOCAaHUHT KAPIIHIUTH

R, = L 87 =26,8 Om ra TeHr,
n, 0326

~ 61 ~



oyuna 7,=0,326 uu a/[=1Ban =12 yuyn 7-6-kanBanjaH aHMUKJIAHAIH,

(7- 18) maH epra BepTHKal TYTAIITUPTHWIAPHUHT KEPAKIM KAPIIMIUTHHH

aHUKJIaMU3:
R, = RR, _ 2684 _4.7 0.
R, —-R, 268-4
CrepKeHIapHUHT aHUKJIAIITUPUIITAH COHU
77‘8 — rB = 24‘4 :9713
Rgn7g  4,7-057

[ynpaii kunuod, n = 10 Ta 1e6 Kadyn KuiamMu3, SbHU MOACTABUUSHUHT UKKU

YeKKa TOMOHHMTA CTEpXKEHJIAp YpHATHIMANIH.
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4. TexHUMK-UKTHCOIMI KYPCATKHYJIAPHU XHCOOH

butupys manakaBuii uiijga TexHUkK uktucoauit kucmuaa 0,4 kB, 10/35/110 xB
JUHUSUIAp XamJa HHUMCTAHIUS KYpHUII YYyH Kepak OYJraH 3JIeKTp YCKyHajlap Ba
MaTepuaIapHu CrienuHUKAUiACH TY3WIMIK Kepak. Crnenudukanusga Kydugard
HapcaJlap KeATUPUIIAIN:

1. DnexTp ycKkyHa Ba MaTepuajiap HOMU

2. YIapHUHT TypjapH, TEXHUKABUN XapaKTEPUCTUKAIAPU

3. ViruoB Genrunapu

4. CoHn Ba XXMM

Crnenudukanusga TasHY crajbajgapura Kepakid KypHUIUII MaTepHaIapHU
COHHUJAH Talllkapyd YHHU aCOCUM KUCMIJIAPUHM XaXMU XaMm Kedatupwiaau. Mzonarop,
KO3UKJIap, Xap OuWp omopara YpHaTWIQJWTaH COHUJAH KeIuOd YMKKaH Xojda, Iy
JUHUSITA OCWIIAJINTAaH CUMHHU Xa)XKMHU aHHMKJaHaad. AHKep crojbanapHu coHu 5-8%
YMYMUN TassHYJIapHU COHUAAH KaOyn KuwinHaau. CUMHUHT XaKMH Xap OUp Mapkacu
yayH anoxuga Kypcatuiamu. JloWmxama — KeNTUpWITaH — crnenudukanusia,
HUMCTAHIMSIHU Ba Xap OMp KywWIaHUII Y4yH KYPWITaH JUHUSHU UKTUCOAUN XHUCOOU
OyIUIIM MapT.

Kypunmui yayH ymymuii capd KWJIMHraH Mabyar Kydujariia aHUKJIaHau.

K=2K,+2K,,+K,+K,
Oynna: 2 K, IOKOpHW KyWJIaHUII JIUHUSTA capd KUIMHTaH MabJar
K, K, --1OKOpY KyWJIaHUII TaKCUMJIAI sSTYEMKajap Xxam/ia
HUMCTaHIUATA capd KUITUHTaH MalJiar.

HuMcranmmss Ba | KM JMHHSHUHT KypWIWII HapXd ypTadya KeITHPUJITaH
HapxJiap acocuaa kaOyn kwimHaau. [A-4]. Kymmumua capduap sca cucremana
VpHaATHITAaH KyBBaTHH XaMJla KyBBaTHUHT UCPOGUHU KOIUIAIl YIyH KaOysl KUJIMHAIH

Ba KyWujarnda TOIWJIAIN:
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Ko=2 (X VP, +2V Py + Py
OyHJa: A —3JIeKTp cuctema ctanuusuiapuaa 1 kBt KyBBaTHH
VpHATHIMIY yu9yH cap(d KWIMHAIUTaH MaOJiar.
2vP, 2 vVP,,-HIMCTaHIUs Ba JIUHUIAA UCPO(] KUIMHTAH KyBBATHUHT
nuruaaucu KBT.
P... -xaMMa HUMCTaHIUsIapAaH UCTEbMOTYHIIapra
dbolianaHuIl yu4yH y3aTWIraH KyBBat KBT.

Nun naBomuna Qoitnananuiira capdaanrad Mabiar Kyidugaruda TOMWIIAIN:

C=X (KaPas+Poo) +2 (KmPas+Pod) + K, (Pa +Pod) + Ka (P a+Pod ) p

100 100 100 100
byuna: K,; K ,,,; K 4. K, - TiHHASITa HAMCTaHIIUSATA TYE€MKara Ba Kylmumya
cap(d kunuHrad mabmar. [A4-16].
P, 6a P,,— amapTusanus Ba KyHIaJuK TabMHUpPJIALI YYyH
akpaTuiaauran Maounar. [A4-16].
B- 1 aB coar amextp sueprusan Hapxu 0,7 x 10 % k; cym 1 kBT coat
KaOyJ1 KWIMHAIH.

bynna; K- undusiiusa kosdpduuuentu 1991 itunra kaparanga 2vA, 2vA ., —

HHUMCTAaHIMA Ba JIMHUALATHY 3JICKTP OHCPIUAHU ﬁHFHHI[H I/ICpO(I)I/I, KBT coar.

3- DJEKTp TapMOKJIap Ba HUMCTaHUUsIIApAaH (oWganaHuIiga WIITHUPOK 3TaéTraH

XU3MaTyuiapra capd KuIuHTaH MalJiar.
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TII napnaru cuM ycKyHanmapuHur yMymuil conu 4.1-xaaBanga 6epuiras:

ATl AA AK VA
TII 1 22 4 2
TII 2 5 4 3 1
TII 3 17 3 3
TII 4 2 2 2
TII 5 2 2 2
TII 6 19 2 2
TIT 7 7 3 2 1
TII 8 10 3 2
TII 9 14 3 4
TII 10 3 2 2
TII 11 4 1 1 1
TII 12 26 3 2
TII 13 26 2 2
TII 14 10 2 2
TII 15 22 3 2
TII 16 11 2 2
TII 17 6 4 3
TII 18 - 1 2
TII 19 1 2 2
TII 20 - 1 2
TII 21 - 1 2
TII 22 6 2 2
TII23 2 1 1
TII 24 1 3 2
TII 25 1 1 2
JKaMu 217 55 53 3

Cumnn mapkacura kapad xap oup TII garu y3yHAUruHM XUcoOIaiMu3. KM XucoOuaa

Al6 A25 A35 AS0 A70 A95 A120
TIT 1 1.08 0.04
TIT2 0.32 0.265
TII 3 0.16 0.68
TIT 4 0.2
TILS 0.08 0.12
TIT 6 0.16 0.42
TIT7 0.32 0.08
TII 8 0.43 0.08
TIT9 0.82
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TIT 10 0.04 0.2

TIT11 0.27

TIT 12 1.16 0.04

TIT 13 1.04 0.12

TII 14 0.52 0.05

TIT 15 0.95 0.06

TIT 16 0.52 0.04

TIT 17 0.32 0.12

TII 18 0.04 0.04

TIT 19 0.03 0.14

TII 20 0.04 0.04

TII 21 0.04 0.03

TII 22 0.14 0.04

TII23 0.08 0.12

TII 24 0.04 0.18 0.04
TII 25 0.08 0.04

KaMu 8.15 3.245 0.32 0.03 0.21 0.14 0.04

CUMHM YCTYHJIapUHU HapXJIAPUHU, CUMJIAPHU HapXJapuHu Kypuiuil yuyH, TI1 mapuu

HapXJIApUHU XUCOOIANMU3:

CuM yCTyHJIapUHU HapXH,

IT— 13240 cim x217 ta = 2873080 cim

A — 28200 cim x 55 Ta = 1551000 cim

K —-32400 cym x 53 ta= 1717200 cym

YA -38600 cym x 3 Ta= 115800 cym

3 ¢azanu TapMOK uyiramMu yuyH 4 Ta CUM TOPTWIAIU, CAMHU y3YHJIUTHHU 4 ra

KylIauTUpaAMU3.
CuMHHI 1 kM marn CuMHH CuMmHHI CuMmHHI CuMHHI
MapKacu TOHHA Y3YHJIUTH OTUPJIUTH HapXxu Hapxu
x4 kM TOHHA AJTFOMUH 10°
TOHHA
Al6 0.044 32.6 1.4344
A25 0.068 13.1 0.8908
A35 0.1 1.28 0.128
AS50 0.137 0.12 0.01644
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A70 0.188 0.84 0.15792
A95 0.261 0.56 0.14616
A 120 0.324 0.16 0.01296
KaMu 2.78668 7300 20342.764

Kypunumn yays ketagurad capd xapaxar

A 16 —32,6 kM x 2800 x10%cym = 91280 x 10% cym

A 25—13.1 km x3000 x 10° cym =39300 x 10° cym

A 35—1.28 kM x3300 x =422 x 10°cym

A 50—0.12 kM x 5000 x 10°cym =600 x 10%cym

A 70 —0.84 kM x 5200 x 10°cym =4368 x 10°cym

A 95—0.56 kM x8000 x10°cym = 4480 x 10°cym

A120-0.16 kM x 11700 x 10°cym = 1872 x 10°cym
TII napHu HapXJIApUHU XUCOOIANMMU3:

160 kBA —9 1a x 2.19 x10°=19.71 x10° cym

100 kBA —3 1a x 1.45 x 10°=4.35 x10° cjm

250 kBA — 12 Ta x2.35 x 10°= 28.2 x10° cym

320 kBA —1Ta x 3.4 x 10° =3.4 x10° cym

Ky = 55.66 x10° cym Kuax = 146.124 x 10° cym

Kyer = 6.257080 x 10° cym Ko = 20.342764 x 10° cym

YMymuii xapakaTiapuMHU3HU XUCOOTaiMuU3:

Ky = Ky + Kyer + Kyax + Koy =228.38384 x 10° cym

35/10 kB nu noacranuusana 6300 kBA nu tpancopmarop ypuarunras. 35/10

kB nu TII Hunr Oup Hinnga UCTEbMOJ KUJIMHTaH KyBBaTUHU TOTIAMU3:
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> P, =6300x 24 x 365 = 55188000K5 T - coat

bu3s anexTp sHeprusiau 44 cymM1aH oJlaMu3.
Y Pouon x 44 = 2428.272 x 10° cym
Ucrebmomuunapra 49 cymaan coramus:
55188000 x 49 = 2704.212 x 10° cym
bup vk dolinanu xucoomanmus:
doitna =2704.212 x 10° - 2428.272 x 10° =275.94 x 10° cym
6. 10 kB nuHUSHN XUCOOU.
JIuHusgaru cuM ycTyHJIap XHUCOOU.
IT— 63 ta x13240 cym = 834120 cym
A —5 Ta x 28200 cym = 142000 cym
YA —14 ta x 38600 cym = 540400 cym
K —25 ta x 32400 cym = 810000 cym
CUMHU y3YHJIUTH XHUCOOH.
Ko =99 x 60 M x 3 x 324x7300 =42147864 cym
Kypunuin yuyH ketran capd xapaxar.
Kion=17.820 kM x 11.7 x 10° =208.494 cym
TII HUHT HApXUHU XUCOOTANMU3.
K = 85000 x 1250 cym = 106.25 x 10° cym
10 kB 1 31eKxTp yuyH KeTran capg xapakaTHU TOTIaMU3

Ky = Ko+ Krou + Kop + Ky = 359.21832 x 10° cym
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0.4 kB 11 31exTp TapMOKJIapura KeTraH capd xapakaTIiapHu KyIaMus3.
359.21832 x 10° + 228.38384 x 10° = 587.60216 x 10°cim
YMmymuii xapaxatinapau Oup Wnuk Qoigara 6yiamus.

YK/ doiina = 275.94 x 10° cym / 587.60216 x 10°cym = 0.46

~ 69 ~



Ymymuii xysaocanap

Ymby outupyB ManakaBuii wumniga kypu6 umkuiarad 35, 10 Ba 0.4 kB 1u xaBo
JVHUASUIADA Ba yJlapJaH TAabMHUHIAHAETraH HCBTEMOIYMIIADHU DJIEKTP JIHEPTUICH
OWIaH y3JIyKCU3 TabMUHJIANLIOACTAHIIUSHU 3JCKTP KUXO03JIApU SKCILTyaTalUsCUHU
TaKOMMWJIAIUITPHILIHN, KUIUIOK XY>KAJIMTUHU SJEKTPIAIITUPUII XaBO JIMHUSIIApUIA
Oynaérran NYKOJIUIIUIADHA KaMaUTHPHUII JTUHUICH YIYH CUM YCTYHJIApUHU TaHJIAITHU
YPra"auK.

[y Ounan Oupra xaBo JMHUSJIApUIArd KUCKa TYTaIlyB, CUM YCTYH Ba JJIEKTP
TapMOK YTKa3TUWJIApUHU MEXaHHUK Ba UKTUCOIUN XUCOOUHU KYpUO YHUKIUK.

Xaér QaonuaTH XaQCcuzmurd OYIMIIMAA MKUXO3JIAPHU SIPATHUII Ba KyJUlall
YCYJUIADHH  €pJaTUIl,  J3JEKTPOMJApHM  KAPIIWIMKIAPUHM  Ba  YJIAPHUHD
AaMeTpIapuHu XUCOOIaIuK.

butupyB ManmakaBuii WMIIJAa CHM YCTYHJIADHHM TAaHJAIIHUHT 2 Ta HUKTUCOAUMN
BapUAHTUHU KYpuO YMKIMK Ba MUKTHCOAMM XUXaTAaH ap30H OyiraH teMup — OETOH

CHM YCTYHJIAQPUHU TaHIAJUK.
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NnoBanap Ba MHTEepHET MaTepHAJLIAPH.

~ 72 ~



