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KHNPUAIII

by hynanuuapan OUTUPYBUMIIApU UIMUN—TAAKUKOT (TaJKUKOTYU—MYXAHIMC)
Ba Jjoiuxanam (JOHUXaTOBUM—MYXAHINC) TAIKWIOTIapUaa Ba 3JEKTP TapMOKJIapu
KOpXOHacuaa (dJIEKTPUK—MYXAHANC), KoJuiexiapaa (megarok—MyXaHAuc) HIIIam
MYMKHH.

SJ]KYB xapa€Huga Kype JoMuxacura ajoxuja axamusT Oepuiagu, YyHKU Y
TaHJIAHTaH WYyHaIUII OYiinya MyCTaKWI MILJIAIIHYU YpraTajy.

Kypc noiiuxacunu Oaxapuin gaBoMuja, Tanaba Hazapuil KUCMHUIa OJIMHTaH
OWIMMIIApUHM MYyCTaxKamulaill, »dJIeKTp TU3UMJIApPUHU JOMMXa KWIIHII YCYIIH,
ownnupruwiapjaad ¢oiganaHuIl, 3aMOHABUM KOMIIbIOTepiap Epaamuaa XucoO Ba
rpaduK UIUIApUHUA OaXKapUIITHU YpraHaiu.

1. JloitnxanamHu JaBoMuUja Tajnabanap Kyduaaruiap:

—TyMaH 3JIEKTP TAPMOKJIAPUHUHT JIOWMXAJIall yCyJiu;

—TyMaH 3JIEKTP TapMOKJIAPUHUW HOMHMHAJ KYy4YIAHUIIHM, TU3UMHUHI MaKCUMall,
MUHHUMAJI Ba aBapusJlaH KEHUHTH PEKUMIIAPUHN XUCOOJIAIIL;

—TpaHchopMaTopiiapJaru KywWIaHHUII MOFOHATApUHU TaHJIAlll,

—XaBO JIMHUSJIApW CUMJIAPUHUHT MapKajapu, Kyd TpaHcpopMaTOopIapuHUHT
KypcaTKUWiapu OWIaH TaHUIIAIUIap.

2. DReKTp Y3rapuill JUHUSJIAPUHUHT YTKa3yBUAHIUK KOOWIMSATHHU aHUKJIAIIHH,
TpaHc(OpPMATOPJIAPHUHT IOKJIAIl KOOWJIWUSTHHU aHHWKJIAI, BapHaHTIAPHU TEXHUK—
UKTUCOAMM  KuU€cNaml yCYJIMHU YpraHUIIHH, TpaHcpopMaTop MOFOHATAPUHU
TaHJIAIIHMA, KOMIIBIOTEpJap/a JacTypjiap TY3WIIHM Ba Kepakiud XuCOOJIapHU
Oa)XapuITHU YpraHuiiapu Kepak.

3. Mxo0uit TOMOHH:

—Ky4 TpaHchopmaTopiapu, KOMIEHCAIUMs KypUIMAJIapUHUHT KYBBaTHHH,
AJIEKTP y3aTULI JIMHUSUIADUHUHT CUMIJIAPUHU TAHJIAIIA, TYMaH JIEKTP TapMOKJIApUHU
ONTUMAaJl BApUAHTIAPUHU TAHJIAII UYJIMHUA aXTapHILL,

—3aMOHaBUI KOMITIBIOTEDP €pllamMKia AACTypJlall TEXHAIOTUSICHHYU YpraHUII;

—TyMaH »JJIEKTP TApPMOKJIAPUHU NPUHLMIMAI Ba aJIMAIITUPUII CXEMacUHU
TY3HILJA,;

—ap30H Ba HIIOHWIM ac000—ycKyHanap TaHJam Wyau OWJIaH MKTUCOIUI
XHCO0aa TYMaH 3JIEKTP TApMOKJIAPHTra Ty3aTUIILIAp KUPUTHIIL.

4. baxonam Me30HU: T'ypyX OJAuAa KypC JOMUXACUHU XUMOSI KWJIHIIL, SHT SXIIU
Kypc JIoMuXanapiuHu Tanadanap UIUTapy TAaHJIOBUTA TaBCUS KUJIHIIL

Kypc nolinxacu Tonmupuruaa Kynuaaruiap KypcaTuiaau:

1. Dnextp ManOau (3JIEKTP CTAHUHUSICH) Ba UCTEHbMOIUMIAPHUHT (FOKJIAMAJIAPHUHT )
YKOMJTAIIUIIH;

2. DIEKTp THU3WMIIApU IOKJIAMAJIAPUHUHT TaBcu(iapu (XapaKTepuCTUKATIAPH),
XycycaH: akTUB KyBBAT (Pyac), MakCUMaad peKUMIArd, HJIEKTP HCTEbMOIYH—
mapHuHT Touda (KaTeropus) Japw, Iy pEeKUMIard Oup WHIga HCTEBMOI
KWIMHTaH 3JIEKTP SHEPTrUsCH;

3. benrunanran KyBBaT, COSQ, Ba AJICKTP CTaHIUSICUHUHT TYPH;
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4. WMnutab yukapyBUM Ba UCTEHMOJ KUJIMHYBUM MapKasjap opacuaaru macodarnap.

Jloitnxana 2 Ta BapuaHTHUHT (OYMK Ba XAJIKAJIM TapMOK) TEXHUK—UKTUCOAUMN
KHEcall Macanacu Kypuo YMKUIAIH.

Jlolinxanam fgaBpuaa tajgadba KyMuiraH MacalaHd TapTHOIW paBUIlla €UUIIHH,
KaOyJl KWIMHTaH €4YUMJIapHU KHCKa Ba aHUK (QopMaja M30XJIAllHU, IPaPUK KUCMUHU
TEXHMK )KMXAaTJaH MyKaMMaJl OaKapulIHU YpraHUIld Kepak.

Yoy ycnyOuii KyiiaHMma 3J€KTp TapMOKJIapyUHU OUp HEuTa BapUaHTIAPUHU
TEXHUK—MKTUCOANM CONMIITUPUIN HAaTH)Kacula Ba Makcaara MyBo(QUK Oyirax
BapUaHTHM TaHJallIa Tanadara épaam Oepaau.

Kypc noitmxacu Kyiumarnya keTMa—KeTJIMKAA OaxxapuiyBUd OyiaumiiapaaH
udopar:

bomnanuim
\’
Tonmupuxk

\J

IOKOpI/I KYWIAHHUIIIIN HOXUA 3JICKTP TApMOTH CXCMACHUHHU TaHJIAIII

Homunan KyWJIaHWII Ba CHMHH KCCUM KO3aCHHU TaHJIAII

\J

TpancdopmaTop coHM Ba KyBBATUHH aHUKJIAII

BapI/IaHTJ'IapHI/I TGXHI/IK—I/IKTI/ICOIII/Iﬁ COJIMIITUPUIT
Tanmanran BAapUAHTHHU JJICKTP XI/IC06I/I

\J

JIuHMS 37IEKTp TAPMOKJIAPUHHU MTapaMeTpiIapuHu XUCOOU
TpanchopmaTopiiapuHu MapaMeTpJIapuHA XUCOOIaII
Kypc noitnxacuau xucoou
TyMaH 37€eKTp TAPMOFUHHUHT MIPUHITUITHAT CXEMACH
TymaH 3JIeKTp TApMOFUMHH YPUH AJIMALITUPHUIL CXEMACH

\

Kypc noiinxacunu xumosicu



|. AKTUB BA PEAKTUB KYBBAT MVYBO3AHATU

DONeKTp TapMOKJIApUHM JIOMMXajallija aBBaJlo, OJJEKTP CTaHUMS UILIab
yuKapaéTraH KyBBaTHM HCTEHbMOJI KWIMHAAUTAH KyBBAaT OWJIAaH COJMIITHUPHUIIL
MaKcaJua, KyBBaTjiap MyBO3aHATH TY3HWJIAIH.

1.1. AKTUB KYBBAT MVYBO3AHATU

DNeKTp TU3UMIIapHaa 3JEKTP CTaHIMSA TeHepaTopjapy akTUB KyBBaT MaHOau
O0ynmu6 xucoOmanaau. VYmap Oapya OKJIaMallapHd  TabMUHJAIIHU,  DJEKTP
TapMOKJIAPUHHU JJIEMEHTJIApUAAru KyBBaT HUCPO(PUHU Ba CTAHIUS ¥3 DXTUEKU YUYH
capd Oymanuran KyBBaTHMU KOTUIAIIM, s’IbHU BaKTHUHT Xap OUp JaKUKacuaa KywWuaaru
aKTUB KyBBaTHU MYBO3aHATH TEHIJIaMacH amaJl KUJIUII KepakK:

2P =2Pio*Ko+ 2 APg+ X AP+ Pxs

by epna: X Pip=PatPg+Pc+P;+Pe — mnoacranumsmapHuar xmco0 KyBBaT—
JAPUHHUHT WUFAH]IACH;

Ko—ucrepmonumnap wunuiammmHUHT Oup BakTIWIMK Koddduuuentu. Tymad
nojactaniusnapyu yuyH K,=0,9 onunagu.

Y. APjo—710linXa KHJIMHYBYH TapMOKJIard akKTUB KyBBaT UCPOPH.

JHactnabku xuco6 yuyH 2. Pyo man 7 % onunamu.

> AP=7*> P;o / 100

> APr—Tloncranmus TpaHchopMmaropiiapuiard akTuB KyBBaT ucpodunan 4%
OJIMHAJIH.

Px>—27eKkTp CTaHIUACUHUHT XYCYCHUH OXTUEXKHM Y4yH capdaHyBUHd aKTHB
KyBBar:

Hccukmuk s7ekTp CTaHIusIapy yayH

ng = 6%*Y P}o /100,

IM'aaposnexTp craHuMsUIapy YUyH

ng =0.5% * P}o /100

Mucoin yuyH (1-pacm):

> Pio = 70+40+30+45+15=200 MBrTt

150<200*0.9+0.07*200+0.04*200+0.06*150=211. [lemak, OJICKTP CTaHIUSA
KyBBaTH erapiau sSMac. IIyHMHr y4yH eTWUIIMaéIraH aKTHB KyBBaT JHEPreTHKA
THU3UMUIAH OJIUHAIHN.

1.2. PEAKTUB KYBBAT MVYBO3AHATHU

PeakTuB KyBBaT MyBO3aHaTHM KYyWIAHUIIHU KEpPaKIM KUAMAaTHHU TabMHUHIA0
TYpUIll YYyH XU3MaT KWJIaaud. ODHEpreTuka THU3UMHAA pPEaKkTUB KyBBaT MaHOaw,
cupatua MaxCcyCc KOMICHCAIMSUIOBUM KypwiMajap: CHHXPOH KOMIIEHCATOpIap
WIJIATAJIAIIA MYMKHH.

PeaktnB KyBBaTM MyBO3aHATWM KyMUJard KypHHUIITA Jra:

ZQF+ zQKy: ZQH *KO+ZAQT1 MBap

by epma: X Q; — 2JIeKTpOCTaHIUS TEHEPATOPUHUHT HWNUIA0 dYUKapuiIa&TraH
PEaKTUB KyBBaTUHUHT WHFUHIUCH.



> Q=X P/*tgop,, MBap

> Qu — HcTepMoNuUIap peakTUB KyBBATUHUHI WUFUHIMCH:

2 Qu=Pa™goa+ Po* 19¢, + Ptgoc + Po*tgep + Pe *tgpe

PeaktuB KyBBaT k03(p¢duuueHtu tgep Oepuiran KyBBaT KO3(DPUIMEHTH cOS@
OpKaJIi aHUKJIAHAH.

> AQt — TpancopmaTopaaru peakTuB KyBBaT UCPOQIAPUHUHT UMFUHIUCH

2AQr=XP;*0,1

KoMneHcanusioBun KypuJIMaHUHT Taiad KWIMHYBYM PEaKTUB KyBBaTH:

Y Q=2 QKo+ X2 AQT -2 Qr

KoMneHcanyusnoBun Kypuiamanapyu Makcaara MyBoQpuK >koinapra YpHaTUIUIIH
Kepax.

1-pacmua kenTupuiIral JacTyiadKu MablyMOTIap YUYyH:

> Q,=150 * 0.652 = 97.5 mBap,

> Q,=70%0.5124+40*0.363+30*0.363+45*0.5124+15*0.6459=94,024 mBap,

> AQ7=94.024 * 0.1=9.402 mBap,

> Q«y=94.024*0.95+9.402-97.5=1.22 mBap

By xonna komnencanus KyprwiMmacu "B" moactanuuscuaa YypHaTUiau.

97.5+1.22=94.024*0.95+9.402

Hemak, 98.72=98.72 mBap

II. 9JIEKTP TAPMOKJIAPMHU BOTJIAHUII CXEMACHWHU TAHJIAIL

DONeKTp TApMOFUHHUHT OOFJaHUIN CXEMAaCHHU TaHJAIIJA 3JIEKTPOCTAHIUS Ba
NOJICTAHIMSJIAPHUHT >KOMIAIIUII XaM/Ia YJIapHUHT SHEPreTUKa TU3UMUTa YIaHUIINTa
Kapal, 3JIEKTp TAPMOFUHUHT MYMKHH OViran 3—5 BapuaHTH KYpuO YMKHUIIA M.

BapuanTtnapuu taHnama Kyduaard amal KUIMHUALIY TIapT:

—DJEeKTp PHEPTUSHU Y3aTHUII SHT KUCKa Maco(aaH amalira OIIupHIIaIu.

—bupunun Ba MKKMHYM ToMda UCTEBMOTUYMIApHU anbarTa Oup—Oupura OOFIHK
OynmaraH MKKWTa MaHOaJaH TabMHUHJIAHUIIN Kepak (XaJKaCUMOH TapMOK EKU WKKHU
3aHXKUPIIM OYMK TAPMOK KYPHII KepaK).

TapMoK cXemMacMHUHT TaHia® OJIMHTaH BapUaHTIApW MacmTabd OVyiinua
qu3uIn0, Xap OUpH ydyH JUHUSJIAPHUHT YMYMUW Y3YHJIUTH aHUKJIAHATU; TEXHUK—
WUKTUCOAMI CONUIITUPHIN YIYH Ba KEUUHTH XUCOOIAp YIyH UKKUTA JHT XU BapUAHT
(ounK Ba XaJdKaCMMOH) TaHma® oJuHaIW. l—pacMaa KENTHpWITaH JacTiaOKu
MabJIyMOTJIAp YUYH TAPMOK CXEMACHHUHT BapHaHTIAPU 2—pacMa KeATHPUIITaH.



B
3089 40 uBr
’ cosp=0, %4
T3C C
120 O 30
0,83 0,94
O CHCT
i
45 I 1on:10 Em

2B—pacM. XaJIKaCUMOH TapMOK.

[II. DJIEKTP TAPMOKJIAPU VYUVH KYBBAT BA DHEPI'MA
OKMMIIAPMHN AHUKJTAIT

CuMIIapHUHT KECUMUHM aHMKJIANI[a TAaHJIAHTaH BapUaHT Y4YyH TAPMOKHUHT Xap
Oup KuCMHUJA KaHAal OKHUINWHUA OWIIMIN Kepak. XUCOOHU OYHMK TapPMOK YUyH KyBBaT
OKMMJIAPUHU AaHUKJAll ycyhlujaaH OomaiMmu3. OuYMK TapMOK YYyH KyBBar
OKMMJIAPUHU KYWHMJIaTU MHUCOJJA KYPUIIMMU3 MYMKHH. XHUCOO y4yH MabiIyMOTIap
l-pacmpga kentupuiaraH. YHUHI acocuja KaOynl KWIMHTAH MKKUTAa BapUaHT
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(xaJIKacCHMOH Ba OYMK TapMOK) YUYH XUCOOJIAIl CXeMAaCHHU Ty3aMu3. DJICKTP CTaHIIHS
Ba TMOJACTAaHUMSUIADHUHT OEpWIraH KyBBaTJIADUHM KOMIUIEKC KYpHUHHIIJIA &E3aMu3.
JIunusnapaa OKyBUM aKTHB Ba PEAKTUB KyBBaTJIapUHU aHHUKJAHTAH KUWMATIApU Xap
Oup JIMHUS KUCMH YUYH aloXuja €3WIaiu.

JluausnapHu xap OMp KUCMH y4yH KYBBT OKUMHUHU aHUKJIAII SHT aBBAJIO OYHUK
TapMOK yuyH Oaxkapuiaau. byHma KyBBaT OKMMU TapMOKHUHI OXUPI'M KUCMUJAH
oomnad xucodnaanaau (3—pacm).

Macasnan: nuaunsau "JI-E" kucmuna "H" noacranuusuunr, apau Py =15 MBT,
"TOL-" xucmuparn KyBBaT Proy;=Pp+Pr=45+15=60 MBT. CyHr osnextp
CTaHIUSACUHUHT KOJTaH KyBBaTH TapKaTUJIAIH.

Prgc_ﬂ=150—60: 90 MBT

"C" Ba "B" moacraHmusinapra €THIIMOBYM KyBBAaT TH3UMJIAH OJIMHAIU.

- =220 50 910 2e0 200 20105
(_f\/” 110 110 g 110 220 110 110
‘ LU R T 20 90 60 15
3,5 18 289 | T 647 327 | Tag
E C A T30 1 E
40+14.5 30+10,8 70+H35,8 1504975 4541231  15H97
170 140 200 120 g20-10°

3—pacm. O4YMK TapMOK Y4YyH KyBBaT Ba JHEPrUsi OKUMJIAPUHHU aHUKJIAIL.

XaJKacUMOH TapMOK Y4yH (4—pacMm) TU3MMHHM MKKWTa OYi1r0, UKKH TOMOHJIaMa
TAbMUHJIAHYBUYHW JIMHHUS XOCWJI KWJIMHAIW. TapMOK MapamMeTpiiapu HOMablyM OYiranu
yayH, "B" €ku "E" moacraHmmsmapraya OViraH KyBBaTHH, TH3MMJAAH OJIMHYBYHU
KyBBaTHH sipMura TeHr ae0 omuHamd. Py, p=Puer 5=50/2=25 MBrt. CyHr, nunusga
OKa€TraH KyBBaTjap aHUKIAHUO, KyBBAaT OKMMHMHHMHI OVJIMHHII HYKTAacH TOTHJIAJIH.
PeakTB KyBBaTiap Ba AaKTUB OJIGKTP OSHEPrHs OKUMIIAp XaM XYIJAH [IyHAau
aHUKJIaHAJAW. AKTHB DHEpPrusi akTUB KyBBaTra IMPOMOPIIMOHAN XOJJa TaKCHUMIIAH[IH.
Macanan, "B-C" Ba "C—A" yuactkamapna 10 Ba 20 kBt nu akTuB KyBBat OyaraH
xonga, "B—C" yugactkacuma 50, "C—A" yuactkacuma 3ca 90 miaa*kBt*coar sHeprus

y3aTWIAIH.
£

=120 50 190 390 25 33 115%10
—_— e T = = + = e ——
%‘3 | 110 v i i 110 ) %‘3
25 |
e | 15 a5 [t s 10 25
12 16,3 272 a3 34,5 1114 17
B . A T2 r[[ E
A4S A0HI0S  THESE LSDHITS 45433y 15497
170 140 200 170 E[I*ll]rj

4—pacMm. XalKacUMOH TapMOK Y4YyH KyBBaT Ba J3HEPrusi OKUMJIAPUHU aHUKJIAII
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IV. HOMUHAJI KYWJIAHHWII TAHJIAII

TapmoxmapHu noluxanamiia HOMHHAN KyWIaHWIIHH TYFpU TaHIAll KaTTa
axamustra sra. OnaTaa KUYMK HOMUHAJI KYWIAHWIUIA TapMOK KalHuTal XapakaTiap
Oyiimua ap30HTa TYyMIAAH, JEKUH DSJIEKTp dHEprus ucpodu opTHIN Tydaiiam Katra
SKCIyNoTaTIUs capd—xapakariapura onud kemanu. Kywranuimm omumuy KyBBaT Ba
SHEPrUsiHU HUCPODUHM KaMaWTHUpaad, CHM KECHUM O3aCMHU KaMaWTHpPUII MYMKHUH
Oymanu, TApMOKHU PUBOXKIIAHUIIIN OIIAIU, JIGKHH KallUTajl XapakaTiap OluO KeTHIIN
MYMKUH.

Kyn #winuk noduxanam TaxkpuOanapulaH NIy Hapca MabiIyM OYIIMKH,
JUHUSHUHT HOMHUHAJI Ky4uiaHui macoda L Ba y3ataérran KyBBat P ra 60fiauk 0yiuo,

Kyhuaaru udoja OmiaH aHUKJIAHUIIA MYMKHH .
1000

U =—————, KB
" [s00 , 2500
L P

By epna: L — nuHUS y3yHIUTH, KM.

P — y3aTunaérran akTuB KyBBat, MBT.

Uuykx — HM KuiiMaTra SsKMH OYJraH MKTUCOAMM KyJall Ky4JaHWII JTUHUSHUHT Xap
OUMp KUCMU YUyH TaHJaa0 OJUHAIM.

V. OUUK CUMJIAPHU KECUM HO3ACHMHU TAHJIAII BA VYJIAPHU
NCCUKJIMKKA YNJAMIWJIWMTMHA TEKITMPUILI

Hxtrconuii TOk MHTEpBAJUIAP YCYIIH.

By ycynna AMHUSHUHT XMCOO TOKM WKTHCOAMN TOK HMHTEpBaJUIapuUra acocaH
Kyhuaaru udoja opKajiu aHUKJIaHA]IN

I);uc: I5*ai*aT,A

by epna: |s — nuHMSHUHT S—Hwinard TOku OYnuO Kyhumarn udoja opkaau
AHUKJIAHAJIN !

quc A

Is = ,
J3u von, COS @

by epna: Py, — 1OKIaMaHUHT S5-MWUIMK YCHUIIWra MYJDKAUIAHTaH JMHUANAH
OKYBYM aKTHUB KyBBaTHHHI XHCOO MAKCUMyMH, (JMHHUSHUHT Xap OUp KUCMH YYyH
KyBBaT Ba DHEPTUs OKUMJIAPUHM aHUKJIAII cXeMacu 3,4—pacMiapian OJIMHAIN);

¢ — JMVHUSHU dKCIUTyaTalys KWIHII HAJUTapy/a I0KJIaMa Y3rapuiinHa Xucoora
onmyBuH k03P dunent 110-220 xkBau munausinap yuyH, ;= 1,05 ra TeHr.

O — TAHUSHUHT MaKCHUMall oKjIamaiap/a WIUIail BakTh T, HU Ba SHEPTreTHKA
TU3UMH  MakCUMyMura TYFpu KenyBum kodddument K, HEM Xucobra omyBum
kodhdurieHT 6ynmud, yHr KUAMaTH KyHUJary sKkaBajl OpKaJld aHUKJIaHAH.

Ty, coaTna
Yiow: KB\ K 72500 Tana 4000-6000 6000 an roKOpH
1,0 0,8 1,0 13
35-330 0,8 0,9 1,2 1,6
0,6 1,1 1,5 2,2
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JIMHUSIHUHT MakcHMall IOKJIaMajapia uuulam Bakthd T, — HU JUHUSAAH
y3aTHJIa€TraH SHeprusi — D Ba aKTUB KyBBaT —Py,. KuliMaTu OWsIaH aHUKJIAHAU:
~ D-10°(xkxB*¢)
- Pp*103(KBT) ’

CHMHUHI KECHM [03aCH MabIyMOTHOMa amabuétHunr [7.8—kansain, 281 Oer,
C.C.PokorsH Ba W.M.llamuponan]| xywranum U,,,, TasHYMHUHT MaTepHaid Ba
MHUHTaKara OorauK xoiaa Tannanaau (M1—kangsan).

CHUMHUHT KecuMUra KyWnJIral TEXHUK derapaniap:

a). 110 kB nu nuausnap yuyn kecum AC—70 nan kam Oyimaran cumiap (Tox
&t Tabcup kKamantupuin maptu Oyitnda) Ba AC—300 naH rokopu OyiMaraH (THITHK
TasTHWIAPHUHT MYCTaXKaMJIMK IIApTH Oyitnya);

0). llynra yxmam 220 kB nu nunusiiap yuyn AC—-240 nan kam OyiMaciuk Ba
AC-500 nan rokopu OYIMaCIUTH Kepak.

WNkkana BapvHT Y4YyH XMCOOJIaHTaH CUM KECHUMIIAPMHUHI HaTkamapu 1-
’KaJBaJla KeJITUPUITaH.

CuMIIapHUHT J1acTIa0Ku KECUM [03aJapUHU TaHJaIl

v coat

1-xanBan

TapMOK KUCMUHUHT Usiow, Is, Twum, or | e CumMm Lpyx.or.
OeJITMITaHUIIN kB A | coar A MapKacu A

|-BapuanT yuyH (Ouuk TapmoK)
B-E 110 /73| 7000 | 1,6 | 124 AC-120 420

B-TOC

TOC-A
A-C
C-A

Jl—cwucr.

ll-BapuanT yuyH (émMK TapMOK)

E—cucr.
B-E
B-TOC
TOC-A
A-C
C-A

Jl—cucr.

Tannanran CHMHHMHT MCCHUKJIMKKA YAJAMJIWINTK Kyiunaru Gopmyna Epaamuaa
TEKIUPHAAIN: |yye < lpyxeor.

By epna: lpyxc,r—O€puiran cUM y4yH pyxcaT 3TWITaH y30K MyZIJATId KU3HIL
mapTy Oyiinda TOkHW, A. YHMHT KUWMATH >kaaBajamgaH oimHaaw. Macaman: AC-70
Mapkanu cuM yuyH 265 A, AC-9 yayn—330 A; AC-120-390 A; AC-150-450 A; AC—
185-510 A; AC-240-605 A; AC-300-710 A; AC-400-830 A; AC-500-945 A ra
TEHT.

Vpra Ocué Ba Ko3orucToH Gupnamran 35ekTp TH3AMIapy yayH 110-220 xBiu
MyJIaT—aJIOMAH CHMJIM XaBO JIMHUSUIAPYW YYyH IOKJIaMa TOKJIAPUHUHT HWKTHUCOIHMA
WHTEpBAUIAPU 2—KaaBanaa kentupwiran (A2, 7.8—xaasan).
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2—xaaBai

U,om TasiHu TasHua Myznam burra 3amxupHUHT MM’ KeCHM/ArH HKTHCOIUI
kB TypH MaTepuantu Oyitnua IOKJIamacy, A
Toudacu 70 | 95 | 120 | 150 | 185 | 240 | 300 | 400 | 500
35 Bup Temup—0OeToH I-I1 — | 110 | 170 | 220
3aHXKHUPITH
[Tynar 85 | 130 | 150 | 220
Wxkn Temup—Oeron I-I1 100 | 130 | 185 | 200
3aHXHUPIH
[Tynar 95 | 145 | 150 | 200
110 Bup Temup—Oeron I-I1 55 — | 150 | 200 | 235 | 400
3aHKHUPIH
[Tynar 55 | 120 | — | 200 | 230 | 400
Uxkn Temup—Oeron -1 65 | 110 | 165 | 205 | 230 | 380
3aHXHUPIH
[Tynar 65 | 125 | — | 225 | 240 | 380
220 Bup Temup—Oeron -1 -1 - - - — | 305 | 420 | 520 | 720
3aHKUPIH ITynat v
Uxkn Temup—Oeron -1 -1 - - - — | 330 | 405 | 495 | 700
3aHKUPIH ITynat v

VI. KYU TPAHC®OPMATOPJIAPMUHN KYBBATM BA COHHWHU TAHJIAII

Arap UCTCHMOTYMIAPHUHT KYIMYMINK KUCMU OUPHHYM Ba HWKKUHYHM TOHQaIH
Oyinca, UKKUTA TpaHCPOPMATOPIU MOACTAHIUAAAH (PoiaTlaHuIl TaBCUs KUJIMHAIU.
Xap Oup YypHaTwiran TpaHcdopMarop, arap ynapiaaH OWTTacM WUIIIAH YHUKCA,
UKKMHYMCH OWPUHYM Ba MKKUHYM Toudanu Oapya HCTEBMOIYWIAPHU DIIEKTP
sHeprus OwiaH TabMUHIAKM Kepak. TpaHchopMaTOpiIapHUHT YTa IOKJIAHMII
KOOWJIMATUHM XucoOra oJiraH Xojjaa, Xap Oup TpaHCPOPMATOPHUHT KyBBaTH
Kyhugara mapt OViuua TaHIaHAIu:

St =(0,65+0,7) S xue., MBA

By epna, S, xuc. — MOJCTAaHIIMSHUHT XUCOO KyBBATH.

[ToacTanuustHUHT XUCOO KyBBaTH cUdaTH/IA:

—Wkxku gynramum  TpanchopmaTopiapAa OepuiaraH IOJACTAHIUSHUHT XHCOO
KyBBaTH;

—y4 4yiaFamiid TpaHcpopmaropiapaa €ku aBToTpaHchopmaTopiapia ypra Ba
MACTKU YyJIFaMJiaH OKHUO YTyBUM KyBBaTiap WHFUHANCH, SHHU OKOPH YyJIFaMHIaH
YTyBUM KyBBATJIAPHU OJIUII TABCUS STUJIAIH.

[loncranmmsiiapga  y4  4yJaFamiid  aBTOTpaHCc(OpMaATOpJapHH  YpHATHIN,
MOJICTaHIIUA OWJIaH OOFIaHYBYM JIMHUSJIAPHUHT TaHJIAHTAH KydJIaHUIUIApUra OOFIUK
Oymanu.

Macaman: "A" noacranmmsacura 220 kB au nuans kenn6, 110 xB nm nuans
guknO kKeTcwH. by xonmma, "A" moncraHnuscuma yd 4yIramid aBTOTpaHcPopMaTop
VpHaTHUIIAIH.

—"A" MOJACTaHIMACUHUHT XUCOOWI KyBBaTH:

Suxue. = P2 +Q2 =707 +35.82 = 78,62 mBA

Xap oup TpanchopmaTopHUHT KyBBatH, S.=0,7*78,62=55,04 MBA ra Tenr. S;
HUHT KuiiMaTura Kkapad, MmabliyMOTHOManapaaHn éxku M2—xkanBangaH XxucoO KyBBaTHTa
TEHT OynraH TpaHCHOPMATOPHUHT HOMHHAN KyBBaTH S, = 63 MBA Tpancdopmartop
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tannad omunamgu. B, C, JI, E mnoxacranuusnap ydyH TpaHcQopMaTop TaHIall
IOKOpHUIAry yxmam oaxkapunaan. Xucod HaTWKalapuHH 2—KaaBanjia KeJITUPHUIA]IH.

VIil. TPAHCOOPMATOPIIAPIA KYBBAT NCPO®JIIAPUHN AHUKJIAII

TpancdopmaTopiapun HOMHHaJI KyBBAaTJIapUHU aHUKIAIIA, MabIyMOTHOMA
anabuérnap >kaaBajulapujiaH Oup BaKTHUHI y3HMJla KyWHJard MabiyMOTJIIAPHU XaM
€310 oNMHAIK:

APy — cant ropuil naiiTuaard akTuB KyBBaT UCPO(GU SbHU TpaHC(HOPMATOPHHUHT
nynarugaru ucpodu, kBT;

AP, — TpanchopMaTOp TYIUK IOKJIAHTaH MANTHA YHUHT YyIFamiIapuaard akTHB
KyBBaT Ucpodu, KBT.

U; — Tpanchopmaropiaru KMcKa TyTalyB KydJaHuu, %.

lxx — TpaHC(HOPMATOPHUHT CaNT OPUIILIArU TOKH, %0.

TpancdopmaTopaaru akTuB KyBBaT UCPODU:

AP, = AP, + (k,)? *APy,, kBT

by epna: x; — TpaHchopMaTOPHUHT IOKJIAHUIT KOADPUIIEHTH,

H.Xuc.

3
SHT Ny

PeaktuB KyBBat ucpodu:

Wkxu uynramiu Tpanchopmaropiiapaa Kyiuaarnya aHuKIaHaIM:

_ SH oMmT 0, 2
AQ; _W(IX % +U, K3)
VY4 uynramim TpanchopmaTopiiapaa Ba apTpanchopmaTopiaapaa Kyhugarunya

aHUKJIAHAA:

S
AQy = ZHOMT (] 0f U, *K2,, +U, * Ky +U,, * K2, ), MBap

100
by epna:
TpanchopmaTop Ba aBTOTpaHC(HOPMATOPIIAPHUHT TEXHUK MabIyMOTIApH
IIpenenst
Sion-T P, | P
HOM o (o) Ky X1 0
il MBA peryJ:II;IIE osa Uion, KB Uk % kBT | kBt L%
A. Tpexdasnbie, 1Byx oOMoTO4HbIE TpaHchopmaTops! 110 kB
TJIH-10000/110 10 | +9x1,78% | 115/6.6 10.5 60 | 14 | 0.7
TJIH-16000/110 16 | +9x1,78% | 115/6.6 10.5 85| 19 | 0.7
TPJIH- 25000/110 25 9x1,78 115/6.6 10.5 120| 27 | 0.7
TPJIH-40000/110 40 9x1,78 115/6.6 10.5 172| 36 | 0.65
TPJIL[H-63000/110 63 9x1,78 115/6.6 10.5 260 | 36 06
TPJIL[H-80000/110 80 9x1,78 115/6.6 10.5 310| 70 | 0.6
TPJIL[H-125000/110 125 | .78 115/6.6 105 1 400 100] 0.55
b. Tpexdaznsie, nByx oomorounsie 220 kB
TPIL[H-40000/220 8x1,5 230/6.6 12 170| 50 | 0.9
TPAITH-63000/220 8x1,5 230/6.6 12 300| 82 | 0.8
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TAL-80000/220 X235 2421105 11 320105 0.6

TP ALH-100000/220 8x1.5 230711 12 360115 0.7

TP/IIH-160000/220 8x1,5 230/11 12 525|167 0.6

B. TpexdasHble, Tpex 0OMOTOUHBIE ABTOTPAHCPOPMATOPHI

*

ATIUITH-63000220/110 | ©3 62 | 230721/66] 1135022 | 215 45 | o,
*

AT 1250002201210 | 125 672 | 23021/66| 11/45/28 |290| 8 | o,
*

ATIUTH-200000/2201210| 20 672 | 23012i/66| 113220 | 430125 o,
*

ATJILITH-250000/220/110| 250 6%2 2301121661, 5133 4120 8| 520 | 145| 0.5

Xuco0 HaTWKaIapu 2—KaBalijia KeITUPUIAIN.

TpancdopmaTopnap KyBBaTUHM Ba COHMHM TaHJAI.

2—KaBai
Tloacraniusau Sh, Touda| N, | Suour Tpanchopmarop
OeNruaaHuIII MBA mt | MBA TUIIN
| - BAPUAHT
A 2 2 1 2 63 | ATALTH-63-230/121/11
B 80 +86
C
A
E
Il - BAPUAHT
A
B
C
A
E

VY4 uynramnu aBTOTpaHchopMaropiapaa €Ku aBToTpaHcpopMaTopiapaa Xucoo
HaTIKAIapu 3—KaIBajaa KeITUPHUIIAIH.

TpanchopmaTopiiapsa KyBBaTH UCpOdIapUHA aHUKJIAIIT

3—xanBan
Hoxncrauumsnapau | Supum | K TpancdopmaropiapHuHr MabiyMmoTiaapu | AP,, | AQ,,
OeNruIaHuIIH mBA AP, kBm | AP, kBm | U, % | |, % | MmBm | mBAP
I-BAPUAHT
A 63 0.65 73 245 10.5 0.6 0.15 2.30
B
C
A
E
II-BAPUAHT
A
B
C
A
E
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VIII. JIUHUST KUCMJIAPUJIATY KVYBBAT WCPO®U BA CUFUMUUA
KYBBATHU AHUKJIALL

JIuaus KUCMIIapJard akTUB Ba pPEaKTHB KyBBaT ucpoduiapu Kyiuparu udoaa
OpKaJIM aHUKJIAHAIH:
- I:)lekro +Q§|kr0

Utiou
— PxZIkXO +Qj|kX0

Uiou
KucMHUHT curumMuil KyBBaTH:
o, b0

© 2

bynna, Py, Ba Qxye — TMHMUS KUCMUJATH XMcoOuil KyBBaT, MBT Ba kBap;

ly — JMUHUS KUCMUHUHT Y3YHJIUTH KM; Fg, Xo — | KM JIMHUSIHUHT aKTUB Ba
UHAYKTUB KapIiminrua, OM/KM.

MabiaymoTHOMa anaOuérnapiaH CUMHHMHI KECHMM [03aCHM Ba TasHWIapAaru
cumIIap opacujaaru Macogara Kapad onunaau (1—kaasain, U8, 19);

60— | KM JIMHUSIHUHT CUFUM YTKa3zyBYaHiuru, cM/km (M10—kansain).

Xucobnap JNUHUSHUHT Xap Oup KUCMH Y4yyH OakapwnuO, HaTuxkamap 4-
JKazBajira €3uiaaau.

AP, , MBT

, MBap

AQ,

UZow » MBap

IX. TAHJIAHTAH TAPMOK BAPUAHTJIAPUHU TEXHMK-UKTHUCOJINM
ACOCJIAI

TeXHUK—MKTUCOMUN XUCOOTAPHUHT XKMHUTA JIMHHUS Ba IOACTAHIUSIAPHUHT
MKKajla BApUAHT y4yH KalMTal Ba dKCIUTyaTallMs Ba KEJITHPWITaH cap—xapakaTiapu
KApaad. XUcoO WMKKajla BapUaHT y4YyH KEITHUPWITaH capd—xapaxaTiapHu Kuéciao,
KenTupuiaran capd—xapaxarinapun kam OyiaraH BapUaHTHU TaHJIa0 OJUIl OWJaH
TyraJulaHa/IH.

9.1. KAIIUTAJT XAPAXATIIAPHNU AHUKJIAIILI

—JluHusgaru KanuTana Xapaxatriap Kyhiuaarnda anukiaanaau: K, = Ko/, (MuHr
cym);

—IToncrannusna sca K, =K, n, + K;n; (MuHr cym).

by epna: Ko — 1 xm nmuHUSHE KanuTal xapaxatiapu, (MUHT CYM/KM).

MabayMoTiiapJjaH CUM MapKacH JUHUSHU KywiaHumura kKapad onmunanu (13—
JKaJiBan);

l — TAHUST KACMUHUHT Y3YHJIUTH, KM;

K, n; — moacrannus TpaHchopMaTOpIapUHUHT HAPXHU Ba COHU:

K, N, — noacTanuus ss4ekalapuHUHT HAPXHU Ba COHU.

Xucob6 nHatmwkamapu MS5—kanBanga kenrupwmianud. [ToACTaHIIUSHUHT KamuTaml
xapaxatiapuau M4—xanBaiiad XxaMm aHUKJIAIl MyMKHH.
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JIMHUAHWHI KYBBAT HUCPO®JIAPU BA KYBBATIJIAPU

N5—xanBan
Jlunus P, Q, lo | Xo B, AP, AQ, Qc
Kucmaapu MBm MBAP Om/km Om/xm MBm MBAP MBAP
|-BAPHUAHT
B-E 10 10 0.46 0.433 2.62 0.15 0.14 0.3
B-TOC
T2C-A4
A-C
C-1-
cucm
\-BAPUAHT
B-E
B-TOC
T2C-A4
A-C
A
J—cucm.
1 KM JIMHUA VYUVH KAIIMTAJI XAPAXATIJIAP
N3—xkansan
U.on Tasguu Ko, muvic.py6/km
kB TypJIapu AC- | AC- | AC- | AC- | AC- |ACO240| ACO300| ACO400| ACO500
70 95 120 150 185
110 Temup— 8.1 | 83 8.6 9.0 9.4 10.0 10.7 - —
OeToHIH, OUp
3AHKHAPITH
110 Temup— 139 | 143 | 199 | 155 | 164 17.7 8.8 - —
OCTOHIIM, UKKH
3aHKHAPIIH
220 | Temupmu, 6up | — — — — — 17.3 18.6 19.8 20.9
3aHKUPIIH
220 Temupimy, — - - - - 28.0 30.6 33.1 35.3
HKKH
3aHKUPIIH
IIOACTAHILIUA HAPXU
N4—xansan
TpancdopmaTop Ba U.ons Hapxu, TpanchopmaTop Ba Uuon | HApXH,
aBTOTpaHchopMaTopiap COHH, kB Mume aBToTpaHchopmMaropJap KB MUHe
MBA cym COHM Ba KyBBatu, MBA cym
220/110/35| 680 2x16 110/6—-| 390
2x32 10
2x63 7 950 2x16 7 480
2x80 7 1040 2x25 7 600
2x100 7 1300 2x32 7 660
2x125 7 1440 2x40 7 780
2x160 7 1900 2x63 7 810
2x225 7 3110 2x80 7 920
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JINMHUA BA IIOACTAHLHMA YUYH XAPAXATIIAP

5—xanBan
JIuaus kucmiapu Cum mapkacu €, km Ko Kn, K,
MUHE CYM/KM MUHE CYM MUH2 CYM
I-BAPUAHT
—FE E
J-TOC I
TOC-A4 2C
A-C A
C-B C
B—cucm B
W-BAPUAHT
Cuc-E E
E-]] A
J-TOC 72C
TOC-A4 A
A-C C
C-B B
B—cucm —

9.2. UMJIJINK DKCIUTYATALIMS XAPAXATJIAPUHU AHUKJIAIL

—JIunus yayH (xap OMp KUCM aloXy/1a aHUKTaHa 1)
P %+P % .
C31 — Lt xuza 7Y K1 + Cm + y7, MUHS CYM
‘ 100 ’ o
—Iloacrannus yayH
0 0,
C,= P /Oi:)gm"’ % K, +C,,+V, , mune cym

by epna: P.;, Pxycn— TUHUSHUHT aMOPTU3AIMSACH Ba XM3MaTH YUyH aXpaTMasap

K, man dous xucoduma onunaau (MS5—xamsan).

Py %, Py % — roxopumarunmait, dakart, mojacranuus yayH (MS—kanBanman

OJINHAJIN).
DNEKTp TapMOFUHU aMOPTHU3ALMACHA Ba XW3MaTU Y4yH
WWIUIMK aXKpaTManap MUKIOPH
N5—xansan
Usoms Tasnu marepuanu AMopTu3zanys axpaTMacHHUHT Xu3mar y4yH
kB MUK0pH, %0 axpatma, %
XABO JIMHUAJIAPHJIA

35— | bup 3amxupiIu TeMUP—OCTOHIIN 2.4 0.4

150 Ba TEMHPJIN

35— | Ukku 3aHXUpIAN TEMUP—OETOHIN 2.8 0.4

150 Ba TEMUPJIIHU

220 Temup—OeToH)IN Ba TEMUPIIH 2.24 0.36

TIOJICTAHIIUAIIAPIIA

35— - 6.4 3.0

150 - 6.4 2.0

220

C,, — Jlunus Kucmiapuiaru WK 3JIEKTP SHEPrus UCPODUHUHT HAPXH.
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Cu=AP* C0*10_5, MUHE CYM

AP, — TMHUS KUCMUJATH aKTUB KyBBaT ucpodu, kBT (M4—kaaBayigan odrMHAIN).

T— JIUHUA IOKJIaMacuJard Makcumaia Ucpod BakKTH.

r=(0,124+T,*10 *)**8760, coam

T,, — MuHUAAArd MaKCUMall IoKJIaMasiap/a uIuian BakT (FOKOpHIa aHWKJIaHTaH
KUiiMaTiap OJUuHAIN);

Co — 1 kBr*coar ucpod 6yaran >1eKTp SHEPTHSHUHT HApXH, Ypra Ocué ydyH
Co=1,26 tnitun/xB1* coar.

C,, — TOJCTAaHIHUANATd HWILINK JJICKTP SHEPTHUSHUHT KyBBaT ucpodu, MN3—
»KaJIBaJIaH OJIMHAIH.

Cun=n, *AP,* ™ Co* 107°, mune CYM.

N, — MOACTaHIIUAIaru TpaHCc(hopMaTopiiap COHU;

AP, — TpancdopmaToparu akTuB KyBBaT ucpodu, M3—xaasangan onuHaay;

7,Co— mojcTanius OuiaH OOFIaHyBYM, TABMUHJIOBYM JIMHUSIJIAPUTa YXIIIAIl.

9.3. DJIEKTP TABMUHOTHWHUHI VY3WJINIIN HATWXKACHUIA
KEJTUPUIITAH 3APAPHU AHUKJIAIILI
—JIMHHS KECUMJIApH YIYH:
AT,
n=Yo oo =P,
00-8760
—TIOJICTAHIINS YIYH:
vy ATy
" 8760
by epna: Yo— conmmrupma 3apap (0.6 cym/kB1*coar).
A — 100 kM nuHUSATA TYFPU KEIyBYM, OMp WMIIArd y3WIMIIJIAPHUHT TaXMUHHN
conu (M6—kanBaigan oJiMHAIN).
T — y3unuIIIaH CYHTY TUKJIAHUII BaKTH, SHHU Y3WIMII ca0aOWHM aHUKJIAII Ba
TY3aTHII Y4yH Kepak 0yayBun TaxMuHHN BakT (M 7—kaaBaigaH OJMHAIN).

MHHT CYM.

+P_*T, , MUHT CYM.

CUMIJIAPAAT Y3WJINIIJIAPHUHIT ITAPAMETPJIAPH,
(pan/itmn 100 kM TuHHS)

N6—xansan
DNeKTp TabMUHOTH cxemacuHUHT snementu | 220 kB | 110 kB |35 kB
bup 3anxupiu XaBo JTMHUICU 0.6 1.1 1.4
Wkxu 3amxupnn (OUpop 3aHKUp y3HUIca) 0.5 0.9 1.1
TpancdopmaTop Ba aBroTpanchopmaropnap| 0.02 | 0.02 | 0.01

DJEKTp TapMOFH DJIEMCHTHHHUHI ypTaya THKJIAHHII BaKTH
3 o
T,*10™° — ftun/pan

N7—xanBan
DNeKTp TabMUHOTH cxemacuHUHT snementu | 220 kB | 110 kB |35 kB
Bup 3anxupiu XxaBo TUHUSICH 1.1 1.0 1.0
Wkku 3anxupan (OUTTa 3aHXKUP y3UIICa) 0.2 0.4 0.8
Tpancdopmarop Ba aBTroTpanchopmaropmap| 80 60 45
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Tg HUHr KUHAMATH 3apapHH aHuKIa udogacuaa coaTiiapaa Kyiuwirad, tuuipao
naH ytum yuyH U/7—xanBanuaaru Ty HUHT KMMMaTHHU OUp MHIIIArd coaTiap COHHUIra
KyHauTUpUIaIN.

Macanan: T = 0,9%10 **8760=7,9 coar

P,,.— 3apap aHUKJIaHAETTaH JIMHUSA KUCMH Y4yH XUCOOOT KyBBaTH, KBT na.

Mucon: 110 kB nu xaBo JMHUACHUHMHI Y3WJIMIIM HATHO)KACHA KENTHPUIITaH
3apap aHUKJIaHCHUH.

bepunran: ¢ = 37 kM, Py,.= 20 MBA, T,,=4000 ¢, V,=0,6 cym / kBt*c
11*37*8,76 o
v, =0,6-———————-20000*4000 =19,3 MUHT CyM
100*8760

3apap Qaxar OMp TOMOHJIaMa TabMHHIOBYM TAPMOK YUyH aHHKJIaHaaH. VIKKH
TOMOHJIaMa TabMHUHJIAHYBYH JHHUsIap yayH Y=0.

[Moacranius yayH 3apap, KypuiaaéTraH BapHsaT/IapAa THKIAHTaH TpaHchopma—
TOPJAPHUHT Ky4IaHHMIIUIADH Xap XWI OVyIraHn Xoiiga aHUKIaHaad. BbyHma 3apap
TpaHcopMaTopiIap COHU 03 OY/IraH BapuaHT y4yH XMCOOIaHa M.

Xucob Hatmkanapu M6—xkanBajna KEJITHPUITAH.

X. MABKVYJI BVYJITAH BAPUAHTHU TAHJIAII

BapuaHTiiapHn TeXHHK HKTHCOAMN KUECHIAIl KEATHPHITaH capd—xapakariap
yeynuaa Oaxapuinagd. Kearupuwiaran capd-—xapaxkariap KaM OViIraH BapuhaHT dHT
MabKyJl BapHaHT OYaIr0 xpcoOiaHaau Ba Kyiuaard udoaa opKaau aHuKIaHaIH.

Bren = Ex (K;+ Kpp) +(Cyy + Cyp) + (Vi + Vy), MuHT cyM

by epna E, — kanuTan xapaxaTJIapHUHT HOpMaTUB 3G (HeKTUBINK K03(DPHIIEHTH,
SIHTH KypHJIaéTraH 3JeKTp TapMokiaapu yuayH E,=0,15 ra tewr.

Xucobanran HaTwkanap M6—kansaiara é3umam.

N6—xanBai

Jluausnunr | KanuTan xapaxariap, Uummmk Jlunus 3apap | Kentupunran
KHCMHU MUHT CyM 9KCIUTyaTallMoOH | HYKOTHLIUIApU | M.C., capp—
Xapaxarmap, Hapxu, MuHr | V,+V, | xapaxarnap,
MHHT CYM cyM MUHT CYM

|I-BAPUAHT

B-F
B-TOC
T23C-A4

A-C

H—cucm.
UTOIO:

I|I-BAPUAHT

B-E

B-TOC

ToC-A
A-C
A

J[—cucm

KAMUN
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XI. KYBBAT OKUMJIAPMHU AHUKJIALUTHUPUII

TpanchopmaTop Ba JIHUHUSKIApAArd KyBBaT HUCpodu, JHUHUSIApAATA 3apsij
KyBBaTH XHMCOOJAHTaHJaH CYHI, KyBBaT OKUMJIAPMHU KypcaTWiran wucpodiapHu
XpcoOra oJiraH XoJij1a aHUKJIAITUMHA3 MYMKUH.

Xucobiap TEXHUK—MKTUCOAUN KHECHAINl HATWKACHAA OJIMHTaH BapHaHT Y4YyH
onud Gopuiiau.

Macanan: "Cuc—B" nuHus KucMu yuyH:

Pcycp =P+ APr )+ APj (cuc-g )y MEHT CYM

by epna: P, — "Cuc—B" nuHHS KHUCMUHHHI OXMPHUJArd akTHB KyBBar (Hcpod
XMCOOHUTa OJIMHMAraH X0Jijia).

APrp — "Cuc—B" nuHMA KucMuJaH TabMUHIOBYM B mnoxacraHuusgaru
TpaHC(HOPMATOPHUHT aKTUB KyBBaT UCPODHU.

AP cnc-py— "Cuc—B" nuHus kucMugarn akTHB KyBBaT UCPOdH,

[y nuHUS KUICMUJIaTd PEAKTUB KYBBATHU aHUKJIAIIL:

Qcnc= Q2+ AQr )+ AQcuc-) ™ AQc (cuc-5) » MBap

by epna: AQ. (cuc-p — "Cuc—B" nuHns xucMumaru 3aps KyBBaTH (4—xaqBainaH
OJIMHAJIN).

XIl. CUMHHUHI" KECUM IO3AJIAPUHU AHUKJIAILITHUPUILI

OKcrutyaTanus KWJIMHAETTaH JIMHUSIHUHT OCIIMHYY WUIAard TOKUHUHT KUMaTu
aHUKJIaHAIH.
Macanan: "Cuc—B" nuHus kucMu yuyH
2 2
I _ \/PCHC—B + QCHC—B A
5(CHC-B) — - )
\/é UHOM

"B-E" yuyacTkacumaru Xxuco0 TOKH

Ix(cucfg) zls(cucfg) oo, A
C.C.Pokotsan Ba U.M.Illanupo MabaymoTHOMAa KUTOOMHUHT 281—-0etunaru 7.8—
KaJBallMJaH sTHa KalTagaH CUMJIADHUA KECUM F03aCHHH aHUKJIATUpUiaTaH ly,. acocuna
anukaimu3. Hatwxkanapau sca M/—xkanBanga KeaTHpaMU3.
U 7—xansan

TapMoOK Kucmu AHUKIAIITHPUIITAH Cum Mapkacu
KHUMAT

aKTHUB pEaKTUB nacTia0OKucHu AHUKJIAIITUPUITAH

Cuc-B
B-C
C-A
A-TOC
TOC-/1
J-E
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XI. TAHJIAHI'AH BAPUMAHT YUVH DOJIEKTP TAPMOFUHUA
[MPUHIIUIINAJI CXEMACHHN TY3UIII
DOneKTp TapMOFMHUHI MPUHUUIIMAT CXEMacu XucoOJjaml cXemMacu acocuia
qu3wIn0, JaBnaT cTaHAAPTUHUHT NIEKTP CXeMajapura Kyiuiaran 6apua tanabiapura
#aBoO OepHIlIM KEPaK.
[TprHiMnIan cxemana Kynuaarwiap KypcaTUiras.
—IIOACTaHIMSJIADHUHT HOMJIAPH,
—TpaHcopMaTOpJAPHUHT TUIH, KyBBaTH Ba KyWIAHHUIIIH,

—IIOACTaHIIUAHHUHI HurMa MrHAJIapuagari HOMyuHaJl Ky4JaHUWIII,

—3JIEKTpP y3aTHIL JUHUSJIADUHUHT Y3YHIUKIAPHA Ba CUM MapKaJlapH.

Tannanran y3aTuml JUHUSJIAQPUHUHT  MPUHLMIKMAT ~ CXeMacu  S—pacMmja
KYpCaTWJITaH.
AC cumunuHT 1 kM yayH akTuB (Ip) KapIIUIUK KUHMaTIapH
N8—xanBain
CumHUHT MapkacH | | KM YyTKa3rM4HUHT AKTUB KapIIWJINIH,
Om/kM
AC-70 0.46
AC-95 0.33
AC-120 0.27
AC-150 0.21
AC-185 0.17
AC-240 0.130
AC-300 0.108
AC—400 0.080
AC-500 0.065
AC cumMHUHT 1 KM y4yH HHAYKTHB (X,) KapIIHIHK KHAMATIapu
N9—xanBan
D, m| AC=70 | AC95 | AC-120 | AC-150 | AC-185 | ACO-240 | ACO-300 | AC-400 | ACO-500
3.0 | 0.408 | 0,397 | 0,391 0,384 0,377 0,357 — — —
3.5 | 0417 | 0,406 | 0,400 0,398 0,386 0,366 — — —
4.0 | 0,425 | 0,414 | 0,408 0,401 0,394 0,375 — — —
5.0 | 0,440 | 0,429 | 0,423 0,416 0,409 0,390
6.0 — — — — — — 0.396 0.386 —
7.0 — — — — — — 0.405 0.396 0.390
XaBO IMHHSUIAPUHAHT CHFUM YTKA3yBUAHTHKIAPH, cM/km*10°
N10—xansan
Dy, m | AC=70 | AC-95| AC-120 | AC-150 | AC-185 | ACO-240 | ACO-300 | AC-400 | ACO-500
3.0 2.79 2.87 2.92 2.97 3.03 3.11 — — —
3.5 2.73 2.81 2.85 2.90 2.96 3.03 — — —
4.0 2.68 2.75 2.79 2.85 2.90 2.96 — — —
5.0 2.58 2.65 2.69 2.74 2.82 2.86 — — —
6.0 — — — — — 2.80 2.80 2.87 —
7.0 — — — — — 2.70 2.72 2.80 2.77

D.,— xaBo nuHUsIApU CHUMJApH Opacujaaru ypraua reomerpuk macoda. /10 kB yuyn —3—4 m.,
220 kB yuyyn —5-7 m.
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XIV. TAPMOKHMYHI' KYWIAHWII PEXUMHWHU XMCOBJIAIL

XuCcOONamHUHT acocuil Ba3udacu JHUHUSHUHT KUCMIIAPUAArd KyWIaHHII
ucpohpu Ba IOKJIaMalap yJaHTaH TYTYHJIapuUIaru XakuKAd KywIaHUILIapUHU
aHUKJIaI1aH ubopaTaup.

a). DHI IOKOpH I0KJIamManap pexkKuMH.

0). DHI MacT IOKJIaMalap peKUMHU.

B). ABapusiIaH KeMHHTU PEKUMJIIAp YUYH OJUO I000pHIaIn.

14. I. KOKJIAMAJIAP1 DOHI" IOKOPU BYJITAH PEXUM
(MakcHMas pexum)

Jluaus  KucMiapujard  KywiaHum  ucpodbu Kyvumarn udoaa  opKaiau
aHUKJIaHAIU:
AU = P *r *1+Q, *x, *I
U )

XaK

kB

by epna: Py, Qx — NUHUA KUCMHJArd aKTUB Ba PEaKTHUB XHUCOO KyBBaTJapu
0ynu0, 7/—xanBailaH aHUKJIAMITAPUITAaH KUMMaTH OJIMHAJIN:

lo, X, — AQHUKJIAMITUPUITAH CUM MapKacu y4yH | KM JUHUSHUHT aKTHUB Ba
WHYKTUB KapIITUIUTH.

| — JIMHUSI KHCMUHUHT y3YHJIUTH, KM.

U, — TMHUS KUCMUHMHT OOIIMAru XaKUKUM KydiaHui, kB.

Arap JTUHUSHUHT OepwJiraH KUCMUHHM TabMHUHJIOBUM Macodara yjaHraH Oyica
(macanan, macaitupunarad TpanchopMmaTOpHUHT HKKHIaM4u 9yiaFamMu), Uya=Ugour
oynmanu.

Arap JMHHS KACMH TabMUHJIOBYM JIMHUSHUHT JaBOMH OyiIubO, KeWuH
MOJACTAHIIMATA YJIaHCA, Y X0JI/1a XaKUKUN KyWIaHUII Kyriugarnya aHuKJIaHa u:

Uy, = U — AU, kB

Macanan: "TOC—/1" nuHUS KHCMUATH KyWIaHUII Ucpodu Kyinaarnya
TONHJIAJIN
AU, = 62,3*0,21-40+36,4*0,409 - 40

. 115

"IN" noxacranmuscuauHT 110 KB TapmMokka ymaHWII HyKTacHaarn XaKUKUK
Ky4JaHUIIIH:

Uﬂ = UTQH - AUTgc,ﬂ = 121—9,7:111,3 kB

"II-E" nunaus KucMugaru Ky4iaaHuI ucpodu:

AU, = 16*0,46*30;]:.[0:;9*0,433*30 _ 3.2 xB

UE: Uﬂ —AUﬂ,E: 111,3 — 3,2 = 108,1 kB

=9,7kB

Arap xucob KyBBaTH CUMJIAPHUHT OYJIIMHWIN HYKTaCHJIaH TAbMHUHJIOBYM MaHOa
TOMOHTa OJIMO OOopwmIica, y X0Jaa KywIaHUII UCpodH oKIamManap yjlaHraH TyTyHIard
XaKUKHA KydJaHuIra Kymuo 6opmiaau. Macanas:

Ucuen = U+ AUp ey = 108,1 + ..... = 118,6 xB ?22?2???

23



14.2. FOKJIAMAJIAPU DHI' TIACT BYJITAH PEXUM
(Makcumana PpPeKuUM)

Wk rpaduKk KypuJiMaraH XoJiJa, MHUHUMAaJ IOKJIaMaHW, MaKcuMall
IOKJIaMaHd sipMura TeHr ae0 KalOyn Kuwium MymkuH, swau P, =0,5*P,; Ba
QHM=015*QH6'

JIuaus KucMiapuja KywlaHUIl ucpodaapu Ba TyTYHJIapAard XakuKun
Ky4WwIaHUIIUIap MaKCUMaJl pekumMaarura yximabd aHuKIaHau.

14.3. ABAPUSJIAH CYHITH PEXUM

TapMOKHUHI aBapusijaH CYHITH PEKUMHUHU XHUCOOJAIl y4yH SHT OFUp OYyiraH
XO0JaT/a aHWKJIaHraH. MacajlaH, OYMK TapMOKJa Mapajuies HUIUIA€TraH JMHUSHUHT
UIIAaH YUKUAIIAHA OJUIIUMU3 MyMKUH. AdTtainuk, "TOC—A" KUCMU UIIJaH YUKCHH.
[lukacTnanran JUHUS KUCMUHU TabMuHiam aaspuaa A", "C" a "B" moacran—
[UsJIap BaKTHHYA SHEPreTUKa TU3UMUAH UCTEHMOJ KUIuUO Typaau. byHaa sHr y3okaa
YKOMJIaIIraH UCTEbMOJTYM YUYH KyuJlaHui nacaitumu 15% raua pyxcat stunasu.

[ToacTannusiapaaru Ky4JaHUIIHY OKJIaMa octuaa poctiam Kypuiamacu (PITH)
épnamuga kKywianuimHW 16% rava ommpHInl MYMKHHIWTH XUCOOTa OJMHAIU.
ABapusiiaH CYHITH PEXKUMHU XMCOOJIAI cXeMacu yu3mwiaan (5—pacmaa OyHaai cxema
Kypcatmirad). By cxema ydra rokiamaaan ubopar Oynran (swHu, A", "C", "B", Ba
chucTeMa) 04K TapMOKAup. KyBBaT OKMMIIapH aHUKJIAHraH[a MakcHMal fokiama "B-—
cucreMa JUHMS ~KUCMUJa Oynmagu.  Y30KAa OKOWIAIraH — MCTEhMOJTYMHUHT
KyWIAHUIIMHUHT Tacaumu 15% nan opTu® Kerca, MabliyM dYopajap Kypuiaau.
Macanas: "B—cucrema" JIMHUSA KUCMUJaru CUMHUHT KECUM [03acu
KaTTaJalTUPUIIaIH.

XV. YPUH AJIMALITUPUII CXEMAJIAPU, TAPMOK ITAPAMETPJIAPUHU
XUCOBJIAII

VpuH anMamTHpHMII cXeManapd TAPMOKHHHI AHHK OHp pPEXHMH, SbHH
MakcuMall, MHHHMMall Ba aBapusfaH CYHITH peXuUM ydyH Oapua acocuid
napaMeTpJIapHH ¥3 WYHTIa oJraH OYIUIIN Kepak.

Ky#nnaru nmapamerpiiapay KypcaTuil TaBCUSL STUIAN:

—Oepuiran pexuM yuyH MOJCTaHIUS IMHATAPUIATH XaKUKUN Ky4JIaHUIII;

—NWHUST Ba TpaHC(HOpPMATOPIAPHUHT KOMIUIEKC KYpUHUINUIATH AaKTUB Ba
PEaKTUB KapIIWIUKIAP;

—IMHUSUTAPHUHT 3apsi]] KyBBaTIapy HMKKUTa OYIMHWO, JTUHUSHUHT OOIIM Ba
oxupura €3ub KyhnuiIaau,

—Oepunrad peXUMIard UCTEhbMOJ KWIMHAETTaH KyBBAaT KOMIUICKC YPUHUIIHIA
€3UIaau.

WNkxn uaynrammu TpancopmaTopiap y4yH aKTUB Ba HWHIYKTUB KAPIIMIIAK
Kyhnaaru udojia opKaiyu aHUKIaHAIU:

R, = AP 'UIEIOM,T . Om

SIZ-IOM,T

_ UK3%*U£10M,T

T 100-Syomr

, Om
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by epna:  AP,, —TpancdopmaTop uyiIraMuaard akTuB KyBBat ucpogu, kBT.
U — Kucka TyTamryB Kywianui, %.
VY4 yynramau TpanchopMaTop Ba aBTOTpaHCPOPMATOP YUYH aKTUB Ba HHIYKTUB
KapIIMINK Xap OWp 4yinFaM ydyH ajJoXuaa aHuKJIaHAIH.

R, - Preaiz + Pz ~Pk323 4 Yiowr On

2 SIZ-IOM,T
Ro=rip—Ry, Om;
R3=ri3— Ry, Owm;
by epna:

P.., .U?
K312~ ~ HOM,T .
1 =—a—, Om,

2
SHOM,T

P...U?2

I, = K31§> HOM,T ) Om
S

HOM,T

2
U +U -U V]

—_ K312 K313 K323 % BH

, Om

X.. =
™ 2*100 Shomt

2
_ K312 +UK323 _UK3]3 * UBH OM

X ,
T2 2*100 Shomr

2
U +U -U U
J— K313 K323 K312 % BH
= , Om

X
T 2*100 Shom

TpancdopmaTop Ba aBTOTpaHCHOPMATOPIAPHUHT:
—aKTUB YTKa3yBYAHIIUTH:

_ Per (uBm)
! U ]i).l’t (KB) ’
—HMHIyKTUB YTKAa3yBYaHIUIH
B — Lix 07 S yon 1 (1BA) CMm

T 100*U2,, ; (kB)
JIMHUSHUHT aKTUB Ba MHAYKTUB Kapuuinukiapu R,=ro*L, X, = x,*L. SJ’pI/IH
AJIMAILITUPUII CXEMacHaa 3ca KOMIUIEKC KYpUHUIIA KyHuaaruda ¢3uiaiu:
Macamnan: r,=0.64 Om/km, X,=0.392 Om/km Ba L=20 xm O0yaranga, 12,8+j7,84.
Iynra yxmam tpancopMarop dyIFaMIapUHUHT aKTUB Ba HHIYKTHB KapIIWIHKIAPU
XaM KypcaThJIaiu.

XVI. IOKIITAMA OCTUIA KYWIAHUIIHN POCTJIAII KYPUJIMACHUHUHI

(FOOP) HETAPACHHU ETAPJIM DOKAHJIMT'MHU TEKILIWPUII

bepwiran moxacrannus TpaHchopmaropinapunaru  FOOP  (pycuacura—PITH)
KYPWIMACHUHUHT POCTJIAIl YErapacUHU €Tapiid SKAaHJIUTHMHU TEKIIUPHUII 3apypUSITH
aouMo Kepak OynuO Typamu. YUyHku, nuHHS Ba TpaHchopMmaTop dyIFamiapuaa
KYWIQHUIIHUHT MabliyM KucMmHu Hykonagu. Kyuwnanumuu tuknam yuyH HOOP
KypuwiMacu Kyulanuwiaau. by Kypuiama é€paamuja KydJaHMIIHHM OKJIaMa OCTHIA
aBTOMAaTHUK co3yam MyMKuH Oynanu. KOOP HuHr co3nmam yerapacu MabiyMOTHOMA
anabuéTnapaa TeXHUK KuiiMaTiap KaTopuaa Oepuiaim.

Macanan: TPIIIH Ttumm tparchopmarop +9*1,78 % opanukaaru 9 ta cosmarn
MOFOHAIApUra dra, ShHU KywWIaHWIHA 9 Ta moroHara ommupuiml Ba 9 ToroHara
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nacaTupuil MyMKHH. Xap Oup mnoroHa KyulaHumiHu Upgoy man 1,78% ra
yaraprupagu. Ulynnaii kunuO, kywianuman 9*1,78 =16% ra poctnam MyMKuH. Xap
oup noacranumsaa FOOP uunr coznam yerapacu 10 kB ToMoHga eTapiau KywIaHUIIHUA
pocTiai OJIMIIM MYMKUHIIUTH TEKIIUPUIUO TypUIaIH.

Macanan: "E" noacrannusicuau kypub yukainuk. [loacrannusana 3 dazanm 2
gynramuin - TJJH-16000/110 Tpancopmaropu Yypuatunradn. PIIH wHuHr cosznam
yerapacu 115 kB £+ 9*1,78%. Ukkunuu uynramuunr kyuianumu 11 kB, Ug,=10,5%.
TpaHC(OPMATOPHUHT MaKcUMall rokiIamacu S;=15+j9,7 MmBA.

TpanchopmaTtopaunr Oupnamun TomoHnaru kywianumm U=108,1 «B.
Nkxkunamun tomonaaru wuctairad kyuianum U,,=10,2 kB. MwuHuman pexumaa
S.=7,5+j4,8 wMBA, U=1152 kB, Uy;=10,5 kB. Makcuman pexuMm yuyH
TpaHcpopMaroparu Kywianuim ucpodu % xucobuna Ba kB na anukinanagu:

AU, = Sesee 3y 05 = 2L x105-6,4%
S, 16
EKu
AU, % 6,4
AUy =52 %U i, = 2 *115=7,36%
MuUHHMa PEKUM YUYH:
AU, = Dz xy_05- 481053 180
SHOM,T 16
325
AU,y = 222 %115 = 3,62, kB
TMUH 100

TpanchopmaTopHUHT  OUpJaMyd  TOMOHTA  KEATHPWITAaH  HMKKHUJIaAMYHU
TOMOHUHUHT KY4YJAHUIIIN:

—Makcuman pexxumaa

Uz = U — AU; yae = 118,1 7,36 = 110,74 xB

—MuHuman pexumaa

U = Uj— AU,y = 115.2-3.62 = 111,58 xB

Coznamn KypuJiIMacuHU Tanad KUJIWHTaH X0JIaT.

Makcuman pexumpia:
U, = Yem Uy 107411140
U, 10,2
Usnonr £ N*1.78%=115+2*(1.78/100)*115=115+4,10=119,10 xB
JNemak, makcuman pexumaa FOOP N=+2 — xonatna wumaiay.

MuHuman pexumiaa:

*
JHLS8HL 1689 «B.
10,5

Usnonr £ N*1.78%=115+1*(1.78/100)*115=115+2,05=117,05 xB
Hemaxk, munuman pexumaa FOOP N=+1 — xomatna unianau.
[ynnait kb, cosmam verapacu erapiad, ayHkH N=19 naH yertra yukkaHu

Xucob6 Hatmwkamapu 6-pacmma "E" moactaHmumscumaa KypcaTUITaHHUACK, €310
KypcaTuiaau.
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XVIl. KYPC JIOMMXACUT'A KYUUITAH TAJIABJIAP
17. 1. X¥ucOO—TYyUIYHTUPHILI XaTUHU TapTUOTra COJIUILI

Xucoo—rymyHtrpuin xatu A4 ¢popmartiau (210 x 297 mMm) oK KoFo3aa Ky €3ma
xonuaa €3mnand. TymyHTHpUII XaTh KOFO3HUHI OMp TOMOHUTra, yan ToMoHAaH — 30
MM, YHT TOMOHAaH — 10 MM, IOKOpH Ba macTku ToMoHAaH — 20-25 MM K0l KOJIaupuo
é3wnaau.

XUCOO—TYIIYHTUPHIL XaTuaa Oapya KEepakid >KajBajl Ba uu3Manap JOHHXa
Ma3MyHUra Kapad >KOWIAIITHPWIAAM Ba YJIAPHUHT HOMJIApPW E3WIMILNM  IIAPT.
Xucobnam udoganapu €E3WIAraHUAH CYHT, YHUHI Xap OWp KuUHMaTH Xakuia
TylyHTUpuIl O0epud Oopuin makcaara mMyBoduk Oynmaau. Xap Oup KuilmaT Kaiicu
anaObuéTaaH OJMHTAHJIUTH Ba afaOuéTnap pyhxaruaa KaHjaail OeNruiaHraHIuru €30
Oopunamu. XucoOnapaa anbarra, Ya4oB OUPIUKIAPU KEITUPUIATUA. XHCOO—
TYIIYHTUPHIL XaTH X€4Y KaHAall XaToCu3, aHMK, CY3JIapHU KHUCKapTMacAaH E3UITUIIN
mapr.

KaOyn KuwinHran xapopiap TEXHUK TEpMHUHIAp EpJaMuja aHUK KUIuo
aCOCJIaHUIIU Kepak.

XHUCOO—TYIIYHTUPHILI XAaTUHUHT Xap Oup OYynumMu TapTubiu Kwiub, apad
conyiapu OmnaH OenrunaHaau. bynumyanap sca 6yauM OelNrucu ojaura HykTa Kyinuo,
CYHT TapTuO Oenrucu Kynuiaau.

XKansan Ba uyusmanmap anoxuaa apa® connapu OuiaH  OeNruiIaHajiu.
TyuryHTHpUIIT XaTUHUHT O€TJIapu TUTYJ KOFo3uAaH Oonuiad Kynnmubd Oopuaay.

17. 2. TPA®UK KHWCMU

Jloitmxanunr rpadux KucmMu A2(295*%420 mm) dopmarma Oypuak IITaMIIu
BaTMaH BapaKHH KaTTa TOMOHUTA YM3HJITaH X0J1/1a Oakapriiau.

bupuHuM Bapak 4yuM3Macuaa 3JCKTP TAPMOFMHHWHI TaHJIaHTaH BapUaHTH Y4yH
NPHUHIIMITHAIT CXeMacH Yn3miaan. IKKMHYY Bapak 4M3Machja MakCcuMall, MUHUMaJ Ba
aBapusaaH CYHITH PEKUM yUyH YPUH aJIMAIITHPHUII CXeMaJlapy YH3HIIa]IH.

Jlovtmxanunar rpaduk kucMuan Oaxkapumiga ['OCT 2.720-74-2.748-68, TOCT
2.750-68-2.765—74; 2.710-81, 10468 xamaa DS.2.277-55-2005 napnaa keaTupuirad
mapTiau Oenrwiapaan QoimaniaHuIam.

AJIABUETIJIAP:

=

[IpaBuiia ycTpoiicTBa 3IEKTPOTEXHUUECKUX YCTAaHOBOK, M., “Oneprus”, 1985.

2. CrnpaBOYHUK IO MPOEKTUPOBAHUIO AJIEKTpOIHEpreTuueckux cucteMm. Ilom pen.

C.C. Pokorsana u V.M. lllanupo — M.: ““ Dueproaromuzgat ”, 1985.

DNEeKTPOTEXHUYECKUI CIPaBOYHUK B 3—X TOMax, ‘“DHeproatomusaar’, 1985.

4. N.IL.KproukoB u apyrue. "INeKTpruuecKas 4acThb JIEKTPUUYECKasl 4aCTh CTAHIIMI
u niojctaniui’. CripaBouHble MaTepuansl, 1978.

5. O.B.llep6aueB "llpumenenue [IBM B anmextposnepretuke”, JI., “Oneprus’”,

1980.

6. JLA.ConnaTkuHa, "IIEKTpUUSCKUE CETH U CUCTeMBI , M., “Dneprus , 1978.

w
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