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MOHIon yncblH CTAHOAPT
AHrunanTbiH Kopg 17.22020

MeTponorus.

X3aMXIMUNH HIrgMan 6ananbIr XaHrax yrficblH CUCTEM.
Xy4yasnuuH TpaHcdopmaTop.
Wanrax apra, xaparcan.

TpaHcdopmaTopbl HaNpPsXXeHUs.
MeToAabl n cpeacTBa NOBEPKU.

MNS 3020 : 1987
MNS 3020 — 80-bIH opoHA
CT C3B 5645 - 86

BHMAY-biH YH3, cTaHaapTbiH yNcblH xopoHs! 1987 oHbl 513 gyraap TOrToonblH garyy
1988 oHbl 7 gyraap capblH 1-HU e4peec 3xXJ13H MepaeHse.

OHaxXyy cTaHAapTbIH WaapanbIr 3aaBan MepaeHe.

3H3 cTaHOapT Xy4OonuiH TpaHcdopmaTopT xamaapd, TSAr33puUr Lanrax aHxgary
GOMNOH 33/KNT WanranTbiH apra Xxaparciuir TOrTOOHO.

1 LWANTANTBIH YIAT AXXWUITNIATAA

1.1.AHxaary 60M0H 93MKUT LWanranTblH YANANYYAMAT 1-p XYCHIITara y3yynas.

XycHarT 1
CtaHgapTbIH Ynnanuir 3aaBan rynyaTrax 9Cax
WanrantbiH 3YNNUIH
Vi platcly ayraap Anxgary QamkuT
wanranTbiH yea lwanranTbiH yea
1 2 3 4

1.M'agHa 6angnbiH y3nar 0.1 XUNHS XUNHS
2. TycraapnarymmH 5.2 XUNH3 yrym

LuaxunraaH xy4aan

T3CB3PJIdX YaaBapbIr

Lanrax
3.MapanTblH WOHryyabiH 5.3 XNNH3 yryn

TOMAJINAraaHUM 368

3COXMNT Wanrax
4.Angaar To00pXonnox 54 XUNH3 XUNH3

2 LWAJITANTbIH X3P3rcan

2.1.lWlanranTeir AByynaxgaa 3-p XyYCH3IT3 3aacaH Xdparciunr awurnaHa.

X343H TpaHcopmaTopT
XyBaargcaH 6amx 6onHo/

XYCHaIT 2
CraHgapTblH WanranTblH xaparcan WanranTblH XaparcnumH TEXHUKUIAH
3YWNUIH gyraap Waapanara
1 2 3
5.2,5.3, 5.4. TaxaanunH TpaHcdopmatop /xaa | AHxgard, xyygan 220H /380B/

Ygan 20 kB.A /150 kBa.A/ Jastamx 50
Ny /16 .2/3, 60/Ty

Xoépgory xyugan — 500 B, 10 kB, 50 kB,
250 kB /750kB/,

XyynBapnaxsir
XaTyy XOpUrioHo

5.2.

©OHOep Xy4YA3TMIAH X3AMXKITUIAH
cuctem /CT C3B 2732-80/

©
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5.4. [aBTamx Xamxumry XOMXNUIH X3BUNH xypa2a 45-aac 60
My/15-20/ "y, HapusdnanbiH airn 1.0

5.4. LyramaH 6yc raxyygan Xamxurd | XaMxXNunH xaBuiiH xypaa 1, 10%, 10,
220, 380B

5.2,5.3,5.4. BonbTmeTp XoMXNuiiH XaBuiAH Xypaa 75, 150, 300 B,
HapuisynarkeiH aHrm 0.5,

5.4.4, 3P 6onoH 6P HapurBYnanbiH XOMXIUIAH XaBUNH Xypaa 75, 150, 300B,
aHrm GyxXmnm Xy4ganunH HapwuiBYriasnbsiH aHr 0.5
TpaHcdopmaTop Lwanrax
BOJIbTMETP

5.4. 0.2-ooc 1.0 xypTan XyyasnuinH angaa +0.02%-mac uxrymn,
HapuBYnasbIiH aHrn Gyxun eHLMiH angaa 0.5 /+0.15m pag/ uxryn,
XY443nMnH TpaHcopmaTop HOOMUINH aped, NXryi,
wanrax, xapbuyynax 6arax. XYYO9NUINH angaadbl XyebA +0.01%,

OHUMMINH angaaHbl XyBbg, 0.3 /+0.1m-
paa/

3aanT aBax angaa uxrym, Xy4ganumnH
angaatbl xyebg +0.005%, eHUrMNH
angaaxbl xyBbg +0.1 /£0.03 m-pag/

5.4. 1.0-33C foOL aHrMnH XY443nNunH | Xyyganuiid anaaa +0.2%-00C¢ UXryi,
TpaHcgopmaTop Lasrax eHUrnrH angaa =5 /+1.5 m pag/-aac
30puynanTTan xapbLyynax 6arax | uxryi, HoonWiiH aApend, NXryn,

XYYO9NUNH angaadbl Xyebf +0.1%,
OHUMMIH angaaHbl XyBba +3 /+1 M paal/,
3aanT aBax angaa: xy44sanuinH angaaHbl
xyBbZ +0.1%-nac Uxryn, eHurmmH
angaadbl xyBbg +1 /+0.3 M paa/-aac
NXTYA.
Ypramknan
54. XYYO3NUNH YIrap XKULLS3 2.2-p 3ynng 3aacaH Waapanarag angaa
X3MXKITUH TpaHcgopmaTop Hb TOXMpY Hanx ECTON.
5.4. ©OHOep XYY4NMUAH YNrap XULWI3 | AngaaHbl eHuer tg6£10'4, X3BUMNH Xy4aan
KOHOEHCaTop /XX 250 kB /750 B/,
ayyprantran/ BarraamxuiiH Xy44anasc xamaapax
xamaapan Hb OB-00C x3BUWIH yTra
XypTnax xypasHg 0.02%-ooc 6ara 6anHa.
5.4, Ham xy4yganuinH, araapbiH XaBurH xy4aan 1000 B.O-ooc 1000 B
KOHAEHCAaTOPbIH Lyrnyynra, MeH | XypTan XypaaHa 6artraamxumnH Xy4aanasac
HapurH ToxXupyyrnraTan, xamaapax xamaapan Hb 0.02%-ooc 6ara
XyBbcax barraamxram BanHa.
koHaeHcaTop /max 100 pF/ tg6<10™
160"/
5.4. Xoépgord a4aanan /xonéory AvaannblH xypaa: 1-9ac 3.75B.A,
kabenb 60NOH xapbLyynax COSB=1; 5-aac 240B.A /600B.A/,
BaraxHbl X3NX33HUN yyCrax COSB=0.8;
acapryyunumnr opyynaag/ XyygsnumnH xasuinH yTra /100, 100/V3,
110, 1003, 200/N3/ Anaaa Hb X3BUIiH
yTraac +3%-ooc mnxryn, COSB=0.8+0.03

2.2.YNrap XuLwad XaMXKIUAH XyYA3NMIH TpaHcopmaTop 60MnoH xapbuyynax 6araxuinH
angaaHbl HUANG3P Hb Wanrargard XyyYasnuinH TpaHcOopMaTOpbiH 36BLU6OPeraex

aJ'I,EI,aaHbI 1/3'33C VIXFYI7I 63I7IX eCTOﬁ Xyyn6apnaxsir

XaTyy XOpUTnoHO

2.3. 2.1-p 3ynnpg 3aaracaH xapbuyynax 60noH xaMxux 6arax Hb wanranTblH rapymn
Bytoy baTtanraaHbl gapgacrtan 6anHa.
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3 AKOYITYU AXXUNNATAAHDI LUAAPLONATA

3.1. 1000 B-o0C g33L Xy4aanTan axunnax QYPMUNH WanranTt erceH XyHa XyYgonunH
TpaHcopmaTop  wanraxelr  3eBweepHe. LanranTelH yen uUaxunraaH ToOHOr
TOXOOPOMXUNT aluvrnaxag TaBurgax TEeXHUKUWH aryriry axunnaraadbl waapanarbir
xaTyy 6apumTnaHa.

3.2. Ynrap xuwa3d OONoH wanrargardy TpaHncqopMaTtop, TIXIANMUNH yyCryyp
GaripnyyncaH epee Hb XxapblUyynax Texeepemkeec TycraapnargcaH 6anx EcTomn.
TycraapnarcgaH epeeHf opox yea Laxunraad TaHXIaNunH 6yx yycryypyya aBTomaTtaap
canx 6anx écrtomn.

4 LWAJNTANTbIH HeXUen, WANTrANTAQ BANTrax

4.1.WanranTelH yea gapaax Hexuenunr xaHracaH 6anx écton. YyHa:

1. WanranTtblH 6yAyyBYMIAH T3KIAMY XIANXIIHUN XY4OdNUNH xan6an3an +0.5%,
WwyramaH 6yc raxkyygan 5%-uac nxryn danHa.

2. OpyHbl araapblH TemnepaTyp Xapbuyynax Xamxyyp OanpnacaH epeeHz
/15+25/°C, wanrarynard Xyy4ganuiiH TpaHccopmatop 6aiipniacaH epeeHs
/10+35/°C 6aiiva.

AraapblH xapbuaHryn ynnrnar 80%-mac nxryn damHa.
agaan, COpPOH30H OpHblI COPOH30H HemneennuuH ytra Hb 1 MI-33c uxrym
BanHa.

5. 3aBpyynax Oywy uWAIMXUIA YANUUNII3TOM anuBaa XuUMUAH ©60aucCbiH

yypumnTryin 6anHa.

6. 3apgram gsg ctaHuag awwvrnargax 6amnraa TpaHcgopmaTtopbir rasap A33p Hb
Lwianraxag OpYHbl araapbliH Temneparyp /5+40/°c, xapbLUaHryn Ynnrwmn 85%-
nac nxrym, xyp TyHagacrym 6anHa.

OH3 TOXMOMNAONA eHAep XyYOdNUNH KoHAeHcaTopaac Bycan wanrantbiH YArap KULWad
xaparcnunr 4.11-4.1.2, 4.1.3, 4.1.4-p 3ynng 3aacaH Hexuenpg 6annrax waapgnaratan.

ko

4.2 WanranTblH eMHe gapaax 63anTran axnyyabir XMnH3. YyHAa:
TocoH Tycraapnardytam Xy4ygsanuinH TpaHcOpPMaTOpbiH TOCHbI  TyBLWWH  ©GOMOH
TycraapnardymiH 6anpnansir wanraHa.

Wanrargary xy4ganuiH TpaHcdopmaTtopbir 4.1-p 3yWnA 3aacaH OpPYHbl araapblH
TemnepaTtypT LWanranT 3xnaxaac eMHe 24 uaraac barary xyrauaaraap 6arnraHa.

5 LWANTANT

5.1.NagHa 6angnbiH y3nar

a/ wanrargard TpaHCcOPMaTOpblH  TAMAJIMAr3d Hb  TyXaWH  MasiruiH
TpaHcopmMaTopbiH HOPMATUB-TEXHUKUH GapuMT GuudrniiH 6onon CT C3B 2734-80,
2788-80-blH Waapanara xaHrax 6anx écton.

B/ wanrargary TpaHcgopMaTopbiH cyypunyynard ©OOMnoH Xonbory Xamxkaa
3aaracaH XaMXKaaH4 TOXMpY, AnTac A93p OMUUIACOH Y3YyYNanTyyn 368, rasapayynrbiH
lWaapanarbir XaHracaH, 39BPanTUMH 3CP3ar xamraananT XWWrAcaH, TycraapnardviH
YyaHap caWH, 34 aHrM OypaH, MOeH YUDKUNTYYA HavaBapTanm /TOC HIBTPaxryn OGawnx/,
LWOHryyn 6ypaH 6YTaH, 36B TOMAIMNArACoH Ganx ECTON.

XyynBapnaxsir
XaTyy XOpUrioHo

5.2. TycraapnardyunH baxunraaH Xy4aan TaCcBapsiax yaasapbir wanrax. Har,
OpOOMryyablH LaxunraaH TycraapnardumH 6at 63x Gangan Hb HOPMaTMB-KE

3
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GapumMT GMYrMnH wWaapanarbir xaHrax 6amx écton. Wanranteir CT C3B 2734-80-bIH
aaryy rynuaTraHa.

5.3.MapanTblH WWOHIMH TOMAJIMNAr3a3HUM 36B 3CIXMIT LIanrax.
XyyasanunuH TpaHcopMaTopbiH rapanTbiH LWOHIMAH TAM3IM3radHnm 3e8 acaxminr 1-5-p
3yprunH garyy wanraHa.

Wanrargary 60M0H ynrep >KMLWS3  XYY4dNUAH  TpaHcdopMaTtopyyabir  Xon6oxaoo
TAAM39PUNH aHXxdary OpooMOr Aaxb NYWNA3N HAr yurnang 6anxaap wanraHa. NPKuwas Hb:
M rapanTbiH woHrooc N rapanTbiH LWOH pyy/

TpaHcdopmaTopyyablH XOEpAordy rapantbir Xapblyynax XaMXKYYPUWH WXUN HIPTIN
LWOHA 3anraHa.

PKnwas Hb: TpaHcdopMaTopbiH M LWOHIOOC XapbLyynax XaMXKXYYPUAH M LOHA,

[apaa Hb aHxgard Xyygasnunr TYYHUI X3BUMH YTrbliH 10% XypTan aaxmaap ©CreHe.
X3paB xapbuyynax 6araxHbl XaMrmiH 6ara MagpamMXkasp TYYHUNT TIHUBIPUNH Bangang
OpyyIk Yagaxryn 60N aH3 Hb xapbLyyriax Garaxuir 6ypyy 3anracaH 0yy TaMAarnarag
Oypyy 6anraar unTraHa. MM TOXMongosna wanranTbilr 30rcOOHO.

XapaB xapbuyynax 6arax TaHuUBapuiH Gangang opBon xon6bont 6050H TaMAO3rNarad
36B X Y33X, TAHLUBIPUNH Banaarnz opyynax yun axunnaraar XMmHa.

Xy4gonuur BONbTMETP33P XOMXKWXK Wwanrax ©Oanraa yen rapanTbiH  LOHMUAH
TAMAJIMArA3HUA 36B 3CIAXUIT TOITMOS TYWASNIMAH HaMm XyygaanuinH /2-ooc 5 B/ yycryyp
GonoH 3yyT ranbBaHOMETPUWH Tycrnamxkrawraap canrant ©6a 3anrantblH 3KCTpa
rynanasp wanraHa.

5.4.Anpaar ToOOpXounsiox

5.4.1.WWanrargard xy4g9nuMmH TpaHcOopMaTopbiH Xy4aanunH angaa 60moH eHUreH
angaar 1-p 3ypruriH garyy, gapaax apryyablH anb Haraap axunnax oyn xapbuyynax
XAPIArCNMnH Tycramranraap To40PXONSTHO.

1. XYY4ZAsamMAH  ynrap KULWS3  TpaHcopmaTopbir awurnad  anddepeHuman  TarMmH
apraap /2-3-p 3ypar/.

2 Xy4OSnninH yArap KULW33 TpaHcopMaTopbIr awurnaH KoHgeHcauunH apraap /4-p
sypar/

3.Wlanrargary TpaHcdopmaTopToM 5, 6-p 3yprynH 6yayyBuuMriH garyy Xon6ocoH
TYVANUWH KOMNapaTtop, XOEp KOHAEHCaTOpblH TycramXrauraap ryngan xapbuyynax
apraap

XyynBapnaxsir
XaTyy XOpUrioHo

©
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XyuaanuuH TpaHcdopmaTtop warrax byayyBu
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Tx-wanrargax 6yn Xy44snmnH TpaHcopmaTop

Te-ynrap XuLLaa Xy43nnMnH TpaHcopmaTop

Tp-Tycnax xyyganuiH TpaHcgopmaTop

V- BONbTMETP

M-xapbuyynax barax

M, N-TpaHcopMaTopbIiH aHxgardy opooCcrunH axnan 6a Terceren
M, n —TapHcopMaTopbiH XOEPAOrY OPOMIMINH 3XN3an 6a Tercren

HeddepeHumnans TarMnH apraap
XYYA3NMNH TpaHcdopmaTop wanrax oyayys4

& 7%

XyynBapnaxsir
XaTyy XOpUrioHo

Tx-wanrargax 6yn xy4aanuiH TpaHcgopmaTtop ©
5
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Te-ynrap Xuwaa xy4a3nunH TpaHchopmaTop
Tp-Tycnax xyy4ganuimH TpaHcgopmaTop
Rd-anddepeHumnans acapryyuan

Ni-T3rmMinH nHankaTop

Z-avaanan

2.-XY449nuiH angaanbl Toxupyynra /peoxopa/
d-eHUMMH angaadbl Toxupyynra /peoxopa/

DeddepeHumnans TarunH apraap
XYYA3NUMWH TpaHcdopmaTop warrax oyayysy /TeTreko/
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Tx-wanrargax 6yn xy4aanuinH TpaHccopmaTop

Te-ynrap Xuwaa Xy4g3nnnH TpaHcopmaTop

Tp-Tycnax xy4yganuuH TpaHcdopmaTop

Rd-anddepeHumnans acapryyuan

Ni-T3rMnH nHankaTop

Z-avaanan

R, Rz', R3 R4 Rs Rg R7 Rg —=X3MXITMNH MOCTbIH 3Capryyunyya
C", C-eHUrMinH HaMax /xacax/ angaar Togopxonrnox 6arraamx

XyynBapnaxsir
XaTyy XOpUrioHo

©
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XyuyasnuuH TpaHcdopmaTtop wasirax oyayyBu

. \
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i

Tx-wanrargax 6yn xy4aanuinH TpaHcopmaTop

Te-ynrap XuLwas Xy4as3TMnH TpaHcopmaTop

Tp-Tycnax xyyasiviH TpaHcgopmaTop

Rd-anddepeHumarns acapryyuan

Ni-T3rmMnH nHauxkaTop

Z-avaanarn

R, Rz', R3 R4 Rs Rg R7 Rg—=X3MXNUMH MOCTbIH 3C3apryyusyya
C*, C-eHurMiH HaMax /xacax/ angaar Togopxonnox 6arraamx

Xyuas3numH TpaHcdopmMmaTopbIr XOEP KOHAEHcaTop

6a rynanMnH KoMnapaTopbiH TycllaMmXXTau wanrax oyayyBy
L 4

XyynBapnaxsir
XaTyy XOpUrioHo

©
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NN -TIXKIANMNWH YYCIyYp

Tx-wanrargax 6yn xy4aanuiH TpaHcgopmaTtop
Z-avaanan

C1- eHOep Xy4oanumnH barraamx

C,- Ham xy4ganuiH 6arraamx

N1,N2, -TAHUB3PUNH yea KomMnapaTopbiH OPOOMIUIH TOO
Ni- TarMmMH nHAnKaTop

YpbauuncaH 6anaHcbiH 6yayyBY

Ao\ -TIXKISMUMH YYCIyyp

C1- eHAep xyuganunH barraamx

Co- Ham Xy4asnunH barraamx

N1,N2, -TOHUBIPUMH yea KoMnapaTOpPblH OPOOMIUH TOO
Ni-TaruiH nHanKaTop

5.4.2.lHanranTblH yea eHUreH angaar Togopxonnox waapanararyn 3 6a TyyHa3c JooL
HapuiBunanbiH - aHrm 6yxuih XyyganunH TpaHcopmaTopbiH  XYY4OdNUWH - angaar
TOAOPXOMNOXA00 aHxdard 60S5I0H XO0€paord OPOOMINNH XYYAINUAT BONbTMETPISP HAr
39par XaMXMX TOOOPXOUITOXbIr 36BLLUESPHS.

5.4.3.HapuiBunansiH 0.2-ooc 3.0 XypTan aHrMmMH TpaHcopmaTopblH angaar TyyHUr
aHxgard XyyganuiH xaBunH yTreiH 120, 100 6a 80%-4 avaannbiH XaBUWH yTrbiH 100,
25%-[ TOOOPXOUIHO.

5.4.4.HapuiBunanbiH 3P, 6a 6 P aHminH TpaHcdopMaTtopbiH angaar aHxgard
XYYO3MUAH X3BUNH YTrblH 5%, meH 120, 150 6yy 190%-4 avaannblH X3BUWH YTTbIH
100 6a 25%-4 TOQOPXOMITHO.

5.4.5. 5BA GOMnoH TyYH33C 433U x08paory a4aanan Hb COS «=0.8 yaanblH xaryy yapirnono
KO3(hPULMEHTTIN, HONBBNITUIH LUNHX YaHapTan 6anx ECTOMN. ©
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5B.A-aac Oara xoépgord adaanan Hb Hb COS oc=1 u4agrnbiH KO3IPULNEHTTIN,
NO3BXTAN /OMbIH/ LUMHX YaHapTan 6anx ECTomn.

Xy4gonunH  TpaHcopMaTopbliH  XOEPAOrY  ayaanfbiH  YTrbil  TOAOPXOMMOXA400
xapbuyynax 6Garax 060mnoH xonbord kabenunH Herneereep eepyneraex eepyYnenTuinr
TOOLHO.

Avaannbir Tycranm kabenuvap XyygdnunH TpaHcopMaTOpPbIH X0EpAordy rapanTtbiH
LLIOHTOM XON60OCOH BGanx ECTON.

5.4.6.X3 X303H XO0E€pAord OpOOMOrTOM Xy4O3NUWH TpaHCcOopMaTOpbiH  angaar
TOAOPXONNOXA0O TypLuMrgaaryn Xoé€paord opooMryyabir XaBuiH adaanang Xon60CoH,
Aapaa Hb canracaH 6amgan ToOOPXOWITHO. 3H3 yen OOrMHO 3anrantbir M3APax
3opuynantTan Tycrax Xo€paordy opooMrir a4aananryin 6annrax ECTon.

5.4.7.X30 x349H TpaHchopMaTopbiH KOIPUUMEHTTON XYYAINMNNH TpaHCopMaTopbiH
angaar TpaHchopmaumniH  KO3hPUUMEHTUAH  Byx yTranHg OypaH  X3MXKa3raap
TOOOPXOWMIHO.

5.4.8.0H3 cTaHgapTbiH 5.4.4 - 5.4.7-p 3ynnyygsn 3aacHbl garyy TOAOPXOWSCOH
Wwanrargard Xy4gaanunH tpaHcopmaTopbiH angaa Hb 3-p XYCHArT34 3aacaH yTtraac
nxryn 6anx écTomn.

XYCHarT 3

HapwuiBynarbsiH aHru

XyygsnunH angaa, %

OHUMnH angaa, rpagyc

0.2

+0.2

+0.3 /+10Y

0.5 +0.5 +0.6 /+20Y
1.0 +1.0 +1.2 /+40"
3.0 +3.0 Hopunorgoxrym

5.4.9.HapwuvsynanbiH 0.2-ooc 1.0 XypTan aHMMWUH Xy4gdSiMAH TpaHchOopMaTopbIH
xy4oanuiie anpaar 0.01% xypTan eHureH angaar 0.1' /0.03 M paa/ -aap HapUABUMITK
aBHa.

HapunBynanbiH 1.0-33C O0OW aHMMWUH Xyy4aanunH TpaHcdopmatopblH angaar 0.1%
xypTan 6a 1' /0.03 M paa/-aap HapWUBYMMX aBHa.

5.4.10.WanranTbiH AyHr 1-p xaBcpantag y3YyfiCoH MasirMiH NpoTokona 6uyHa.
6 WAINFANTbIH YP OYHI BOJTIOBCPYYIJIAX

6.1.Wanrargary xy4ganuiiH TpaHcOpPMaTopbiH Xy44danunH 6GONOH eHureH angaar
xapbLyynax 6araxHbl 3aantaap TOOOPXOWICOH yTraap aBHa.

6.2.lanrargard  xy4gsanunH  TpaHcOpMaToOpblH  eHureH angaar 50Mu-3ac  eep
AaBTaMXWHA Xxapbuyynax 6araxHbl 3aantaap TOOOPXOWSICOH TOXWONAONA angaaHbl
YTTbIF XAMXKU XUIXK By JaBTaMXXUNH yTraHg WWIDKYYIDK 4OOPXUM TOMBbEOroop 604HO.

5 O XyynGapnaxsir
XaTyy XOpUIAoHO

©
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OHao  ou' —paBTamkuiiH f yTraHg xapbuyynax 6araxHbl 3aantaap aBcaH ©HLreH
angaaHbl yTra.

7 LWANTANTbIH AYHI MN3PXUANAX

7.1.lWanrantag TaSHUC3H Xy443nMIMH TpaHcopmaTopT TOITOOrACOH apraap 6atanraaHbl
TOMA3r fapX 2-p XaBcpanTag Y3YYfCaH MasirmiiH Aaryy yncbliH WwanranTbiH rapymnras
onrox 6a TpaHcdopMaTopbIH NacnopTag WwanranTbiH yp AYHF TOMASMN3HS.

7.2.lanrantag TOHUQ3ryM XYyYASNUAH TpaHcopmaTopbIir  alnrnaxbir  XOPUrMoX,
LanranTblH rAPYUNradHA GONOH Xy4aanuiiH TpaHcgopMaTopbiH nacnopTag alumrnaxbir

XOPUINIOCOH Tyxan /Kuwaa Hb “X” TamMgar/ TaMAdrnax, TYYHUWN X3aparnardyaa
WanranTbliH AYHT TAHWUALYYIDK, WanTraaHbir M3433MHS.

Terces

Xyynbapnaxsir
XaTyy XOpUTnoHO

©
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XABCPAIT 1

XyyasanunuH TpaHcopmMaTopbiH WanranTbiH NPOTOKOS

......................... 3aBoabIH gyraap ............

YWIOB3PIIACAH OH, CAP wuvvvveneaneannnnnnns HapwinBynanbiH aHr ...
YNNOBIPNACIH 3ABOL, «.uvveeneeneaneaneannnns

XamMaapargax rasap ....c.oeeeeeeeeneennnn

| XYYO9NMUMAH X3BUMH YTTa o.eoeiinieieiieaneanns

[l Xy4O3NMAH X3OBUMH YTTa ....evvneanenne...

A4aannblH X3BUMH YTra ..................

[Nastamx .....

TpaHcdopmMaTopbIH KOIPPULNEHT ................
YNrap U339 XaMXUX X3P3Arcan:
YRnrap Xuwaa Xy4aanund TpaHcdopmatop /Myngnmind komnapatop/

[ FcT o R

... Masir ............. 3aBoapblH gyraap /'/ ...

HapunBynanbiH aHrm ................

CyynuuimH wanranTblH OH, Cap, ©46P -..vvvvererenennnn..

Xapbuyynax 6arax xaparcarn:

Hap ........... Masr ....... 3aBog ! ...l

HapunBynanbiH aHrv ...........

CyynuuinH wanranTelH OH, cap, 646P ..............

1.M'agHa GananbiH Y3NaruiH OyH ...

2.llaxvnraaH tycraapnardmnr wanracaH ayH .....

3.MapanTblH LWOHIYYAbIH TAMAJNAra3HUA 36B 3CAXUNT WanracaH oyH

Angaar Toqopxomnnox

TpaHcdopmaunmH
KO3(hpUUNEHT

uUn,% XyyganunH angaa, % OHUreH angaa
min /m pag/
120 100 | 80 120 100 80

N

B,A

B,A

N

B,A

B,A

B. VTHOMT i
YNCbIH WarnrardunH Hap, rapblH YCII ..................

OH ......... cap

......... enep

Xyynbapnaxsir

Tann6ap: N - YRrap Xuwaa XaMXnx xaparcnunH angaa XETyY xapurnori

©
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XyuaanuinH TpaHcopMaTopbiH LWanranTbiH rapYmnrad

Magar

3aBoabIH
YNOBapnacaH 3aBog, /yncolH Hap /

XABCPAIIT 2

Xy4yaanuiiH TpaHccopmatop CT COB 2734-80-uinH 6yx Lwaapgniarbir XaHras.

TpaHcdhopmaumiH
KoadhpuumeHT

Avaanan,
B.A

Wanrargary xy4ganuiiH
TpaHcdopmMaTopbiH
angaa

AHXZard xaBunH Xy4gaanuimH

120

100

80

2, %

o /mpag/

2, %

8" /mpag/

2, %

o /mpap/

2, %

& /mpag/

, %

o /mpag/

Tannb6ap: > - Xxy4ganuiiH angaa
8 - eHUreH anpaa

BypTtranuuH *

LLanracaH

12

Xyynbapnaxsir
XaTyy XOpUTnoHO

©



