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Hacrosimee pykoBojicTBO 1o 3kcruryatauuu (PJ) comepkuT cBeneHHUs O Ha3Ha-
YeHUU, KOHCTPYKIMM, XapakTepucTtukax Tpexdasneix rpynn  3x3HOJIIM,
3x3HOJIIIMU (nanee «rpexdaszHbIX TpyIID»), U3TOTABIMBAEMbIX JJISI HYXK] JIEKTPO-

OHCPICTUKU U YKA3aHHA, H€O6XOI[I/IMI>I€ JJIsL HpaBHHBHOﬁ HX OKCILTyaTaluu.

1 HopmatuBHBIE CCHUIKH

B HacrosiieM pyKOBOJACTBE IO 3KCIUIyaTalldd HMCIOJIb30BAaHbl CCBHUJIKH Ha Clie-
IYIOIINE CTaHIapThI:

['OCT 8.216-88 T'ocynapcTBeHHasi cucTeMa 00ecTiedeHrus eIMHCTBA N3MEPEHUH.
Tpanchopmaropsl HanpsHkeHUs. MeToiuKa MOBEPKU

['OCT 9.014-78 EC3KC. BpemenHas npOTHBOKOPPO3UOHHAS 3aIWTAa W3IEIUU.
OO6mue TpeboBaHus

['OCT 1516.3-96 DnexTpo0oOOopyA0BaHHUE U AIEKTPOYCTAHOBKU MEPEMEHHOTO TOKA
Ha HanpsbxeHus oT 1 10 750 kB. TpeboBaHus K 371EKTPUUECKON MPOUYHOCTH U3OJISILIUH

I'OCT 1983-2001 Tpanchopmaropsl HanpsikeHus. OOIIMEe TEXHUUECKUE YCIOBUS

I'OCT 3134-78 Vaiir-ciuput. TexHu4ueckne ycioBHs

I'OCT 8865-93 Cucrtemsl snekTpruueckoi uzossiuu. OneHKa HarpeBOCTOMKOCTH
U KJaccudukanus

['OCT 10877-76 Macno koncepBanmonnoe K-17. Texunueckue yciaoBus

I'OCT 13109-97 Onexrpuueckas »>Heprus. COBMECTUMOCTh TEXHUUYECKUX
cpeAcTB anekTpoMarHuTHas. HopMbl kauecTBa 3JIEKTPUUYECKOW SHEPrUU B CUCTEMax
AIIEKTPOCHAOKCHUS OOIIero Ha3HAUCHUS

['OCT 15150-69 Matuunsl, npuOOpsI U Apyrue TeXHudeckue usaenus. Mcnomune-
HUS JUIS pa3IMYHBIX KIMMATHYEeCKUX pailoHoB. KarTeropuu, ycioBusi 3KCILTyaTalluH,
XpaHEHUsS U TPAHCHOPTUPOBAHMS B YACTHU BO3JEHCTBUSA KIMMATHUYECKHX (HAKTOPOB
BHEIIIHEU Cpeibl

['OCT 17516.1-90 Uzpenus snekrporexHudeckue. O6mme TpeOoBaHUS B YaCTH

CTOMKOCTH K MEXaHMYE€CKHUM BHECIIHUM BOSI[GﬁCTBYI-OHIPIM (1)aKTOpaM
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['OCT 23216-78 N3penusi 3J€KTPOTEXHUUECKHUE. XPAaHEHHUE, TPAHCIOPTUPOBA-
HUE, BpeMEeHHasi MPOTUBOKOPPO3MOHHAS 3allUTa, yrnakoBka. O0mue TpeOoBaHUsS U Me-
TOAbI UCTIBITAHUMN
['OCT 28779-90 Marepuaisbl 31€KTPOU30JIALNOHHBIE TBEpAbIe. MeToabl onpeie-
JIEHUS BOCIUIAMEHSEMOCTH O] BO3ICMICTBUEM UCTOYHUKA 3aKUTaHUS
PJ1 34.20.501-95 IlpaBuna TEXHHYECKOM IKCIUTYaTAUU JIEKTPUUECKUX CTAHIUN
u cereit Poccuiickon @enepanuu
P/ 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUH AIIEKTPOOOOPYI0BAHUS
ITOT PM-016-2001/P/1153-34.0-03.150-00 MexoTpaciieBbie IpaBuiia o OXpaHe
TpyJa (mpaBuiia 6€30MaCHOCTH) MPHU IKCILTyaTaIlMK 3JIEKTPOYCTaHOBOK
[IpaBuiia YcerpoiictBa OnekrpoyctaHoBok. [llectoe nznanne. 2006 r.
[IpaBuia YcrpoiictBa DnekTpoycTtaHOBOK. CeapMoe nznanue, 2004 r.
[IpaBuna TeXHUYECKOM IKCIUTyaTalluM 3JIEKTPOYCTAaHOBOK motpeduTtenei. [lsatoe

u3nanue, nepepadborannoe u gonojinenHoe. 2003 r.

2 TpeboBaHusi 6€30MaCHOCTH

2.1 Ilpm npoBeneHun BceX palbOT JOJDKHBI BBIOJHATHCSA MpaBUa TEXHUKHU
0e30MacHOCTH, ACUCTBYIONINE HA JAHHOM TPEINPHUSITHH.

2.2 Ilpum noAroToBKe K 3KCIULyaTallM U MPOBEICHUN TEXHUYECKOIO O0CIIYKH-
BaHUS JIOJKHBI BBIIIOJHATHCS MPaBUia TEXHUKU O€30MaCHOCTH, U3JI0XKEHHbIE B «Mex-
OTpacJIeBBIX IpaBUJIaX MO OXpaHe TpyAa (MpaBuiiax OE30MaCHOCTH) MPHU IKCILTyaTallUU
AIIEKTPOYCTAHOBOK.

2.3 TpeOGoBaHus 0€30MACHOCTH MpPHU MOBEPKE TpaHCHOPMATOPOB, BXOIALIUX B
cocrtaB Tpex¢aszubix rpynn —no 'OCT 8.216.

24 (Cxema BKIIOYEHMs JIOJDKHA IIpelycMaTpuBaTh O0s3aTEIbHOE 3a3eMIICHHE
TUTUTHI K MArUCTPAIHM 3a3eMJICHHS] KOMILIEKTHOTO pacnpeaenuTensHoro yerpoicTsa (KPY).

2.5 BapuaHT 3a3eMiIeHHs] BTOPUUHBIX OOMOTOK OIpeAessieTcs] HoTpeduTeaeM B
COOTBETCTBUH CO CXEMOM BTOPUUYHBIX TPUCOEAUHEHUH.

2.6  IIpousBoacTBO paboT Ha Tpex(azHoU rpymme 0e3 CHATHS HANPSHKCHHS C

IICPBHUYHBIX 0OMOTOK HE AOITYyCKacCTCA.
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2.7 Tlocse cpabaTbIBAHHS BCTPOEHHOIO 3AIIMTHOIO NMPEI0XPAHUTEIHHOTO

YCTPOMCTBA CTEP:KEHb MOKET HAXOAUTHCS MO/l HANPsSIXKeHueM !

3 Onucanue u paboTa Tpex(azHbIX rpymnn

3.1 HaznaueHue Tpex(}azHbIX rpyIIl

Tpexdasznpie Tpynmnbl yCTAaHABIUBAIOTCS B KOMIUIEKTHBIE paclpeeUuTeIbHbIC
yctporictBa (KPY) u ciyxar nns mepenayu curHajga MU3MEpPUTENbHOW HH(OpManuu
pudopaM U3MEpPEHUsl, 3alllUThl, aBBTOMATHKN, CUTHAIU3AINN U YIIPABICHUS B 3JIEKTPO-
YCTaHOBKax MePEMEHHOro Toka 4actotsl 50 I'm.

Tpexda3zHbie rpynmbl U3rOTaBIMBAIOTCS KilaccoB HanpsbkeHus 6 u 10 kB, knuma-
TAYECKOro ucnosiHeHus «Y XJI», kareropun pazmemenus 2 no I'OCT 15150 u nmpegna-
3HAYEHBI JJI51 DKCIUIyaTalliy B CIEAYIOIIUX YCIOBUSIX:

— BBICOTa HaJ YpoBHEM Mopsi — He 6osiee 1000m;

— TemIeparypa OKPY’KaloIlllero BO3/yXa C YYETOM IPEBBIIICHUS TEMIIEPaTyphl

BO3yXxa B TokompoBoge, KPY mnpu Harpyske tpanchopmaTopoB mpenenbHON

MonTHOCTBI0 0T MuHYC 60 “C o mmoc 55 °C;

— OTHOCHUTEJIbHas BIAXHOCTH BO3yxa He 6osee 100% mpu 25 °C;

— OKpYyXarolllasi cpe/ia HEB3PBIBOOIIACHASI, HE COJEPKAIllasi arpECCUBHBIX IMAPOB

B KOHIEHTpPAILUAX, pa3pylIaoMUX METAIBI U U30sIuio (atMocdepa tuna Il mo

I'OCT 15150);

— OTCYTCTBHE HENOCPEICTBEHHOI'O BO3JICUCTBUS COJHEYHOU pagualiiy;

— pabouee MOJ0KEHHUE B IPOCTPAHCTBE — JIFOOOE.

Tpexda3zubie rpynmbl MpeIHa3HAYECHbI I JKCIUTyaTallid B AJIEKTPOYCTaHOBKAX,
NOJIBEPrarOIINXCs BO3ACHCTBUIO IPO30BbIX MEPEHANPSHKEHNUI ITPH OOBIYHBIX MEpax Ipo30-
3alUTHI, © UMEIOT HOPMAIIbHYIO H30JsIIni0 ypoBHS «0» o 'OCT 1516.3 kimacca HarpeBo-
croiikocTH «By» 1mo I'OCT 8865 u knacca Bocmiamensemoctd FH(IIT) 1 mo 'OCT 28779.

Tpexdazubie rpynmbsl COOTBETCTBYIOT TPYIINE YCIOBHHA SKCIUTyaTauu M6 mo
I'OCT 17516.1. Tpexdaszubie TpyIIIbl CCHCMOCTOMKN MPU BO3ICUCTBUN 3eMJICTPSCEHUM
WHTEHCUBHOCTHIO 8 6aiioB o MSK-64 nipu ypoBHE yCTaHOBKHU HaJl HYJIE€BOH OTMETKOM

1o 70 m.
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Tpexdaznas rpymnma, COSANHEHHAS TI0 CXeMe, MPEACTABICHHONW B MPUIIOKEHUH A,
yCTOWUYMBa K (DeppOpe3OHaHCy CeTU U (MJIM) BO3JCUCTBHUIO MEPEMEKAIOIICHCS TyTH B
cllydyae 3aMbIKaHUs OJIHOM U3 (a3 CEeTH Ha 3eMIIIO.
3.2  TexHHUYECKHUE XapAKTEPUCTUKHU

OCHOBHBIC TEXHUYCCKUE XApPaAKTCPUCTUKHU ITPUBCACHLI B Ta6JII/IH€1 .

Tabauua 1
3HayeHue napamerpa
Hanmenosanue napamerpa 3x3HOJITIM-6 3x3HOJITIM-10
3x3HOJIIIMU-6 | 3x3HOJIIIMU-10
Kiracc manpsixenus, kB 6 10
Haunbonwiee pabouee HanpspkeHue, kKB 7,2 12
HomMuuanbHOE JMHENWHOE HANpsKEHUE Ha 6000; 6300 10000; 10500
BBIBOJIaX MEPBUYHON 0OMOTKH, B 6600; 6900 11000
Tpexdasznasi MOIHOCTH B KJIACCE€ TOYHOCTH ™,
B-A
0,2 30 30
0,5 90 90
1 225 270
HomMmuuanbHOE JMHEWHOE HANpsKEHUE Ha 100

BBIBOJIaX OCHOBHOW BTOPUYHOM 0OMOTKH, B
MoOnIHOCTE Harpy3Ky Ha BBIBOJAX Pa30MKHY-
TOTO TPEYroJIbHUKA JOINOJHUTEIBHOM BTO-
pU4HON 0OMOTKHM npu HampsbkeHun 100 B u 400
ko3¢ urenTe MmoutHoctu Harpysku 0,8 (xa-
pakTep Harpy3Ku MHIAYKTUBHBIN), B-A
Hanpsokenne Ha BpIBOAAX Pa3OMKHYTOTO
TPEYrOJIbHUKA JOMOJHUTEIbHBIX BTOPUYHBIX

00OMOTOK:
— TMpU CUMMETPUYHOM DPEXHUME pado-
THI ceTd, B, He 6omee 3
— TpU 3aMbIKAaHUHM OJHOMN U3 (a3 ceTu
Ha 3eMJI10, B or 90 1o 110
Cxema u© Tpymnma COEIUHEHHS OOMOTOK \ﬁ / Y / <7 _0
TPYIIIBI
Homunuanwshas yacrota, I'il 50

IIpumeuyanne — * TpexdaszHbie rpynibl U3rOTABIUBAIOTCS C HOMUHAIBHOW MOIII-
HOCTBIO, COOTBETCTBYIOIIEH OHOMY KJIACCYy TOYHOCTH, YKa3aHHOMY B 3aKase.

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKU TPAHCHOPMATOPOB HAMPSIKEHHUS, MPU-

MEHSIEMBIX B Tpex(ha3Hoi rpyIie, IpUBEACHbI B TAOIHIIE 2.

5
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Tabmuma 2
3HavyeHue napaMmerpa
HaumenoBanue mapamerpa 3HOJITIM-6 3HOJITIM-10
3HOJITIMU-6 3HOJITIMU-10

Knacc Hanpsioxenus, kB 6 10
Haubonbiiee pabodee Hanpspkenue, kKB 7,2 12
HomunaneHoe Hanpsbkenue mnepsud- | 6000 | 6300 | 6600 | 6900 | 10000| 10500 (11000
HOM 0OMOTKH, B V3 \3 \3 \3 V3 V3 \3
HOMI/IHam:Hoe HaIpPsHKEHUE OCHOBHOM 1003
BTOPUYHOI 0OMOTKH, B
HOMI/IH?J’IBHOC HaHPSI)I(eHI/Ie JOTIOJTHU- 100/3 w151 100
TEJIbHOW BTOPUYHOM 00MOTKH, B
HoMunanbHasi MOIIHOCTH OCHOBHOM
BTOPHYHON 0OMOTKH, B-A:
B KJIACCE TOYHOCTH:

0,2 10 10

0,5 30 30

1 75 90
HoMunanbpHasi MOIIHOCTh JIOTIOJHU-
TEJIHLHOW BTOPUYHON OOMOTKH B KJIacce 200
TOYHOCTH 3, B-A
[IpenenbHas MOIIHOCTH BHE KJjacca

400

TO4YHOCTH, B-A
Hp?z[eanLm ):[uonyCTHMbm JUTUTEITb- 0.12 0.11 0.07 0.06
HBI IEPBUYHBIN TOK, A
Cxema u rpynna coeIMHeHHs 00OMOTOK 1/1/1-0-0
HomunuanwsHas yacrora, I'il 50
ComnpoTuBieHUE PE3UCTOPAa B COCTABE
3alIUTHOrO MPEIOXPAHUTEIBHOTO YCT- 13 18
porictBa, OM
HomunanbsHas MOIIHOCTH pe3ucTopa, BT 0,25 0,125

3.3 VYcrpoiicTBo Tpexda3HbIX TPy

Tpexda3nple Tpynnbl COCTOAT U3 TpeX OAHO(DA3HBIX TpaHC(HOPMATOPOB, U30JIU-

POBAaHHBIX JPYT OT Apyra mpokiaaakamu. TpaHcpopmaTopsl Tpex(da3HOH TPyl ycTa-

HaBJIMBAIOTCA Ha O6Hleﬁ METaJJINYECKOU pame. BBICOKOBOJIBTHBIN BBIBOJL «A» IIepBHUY-

HOUM OOMOTKH Ka)0ro TpaHc(hopMaTopa BBIIMOIHEH CO BCTPOECHHBIM 3aIIUTHBIM MPEA0-

XPAHUTENBHBIM YCTPOUCTBOM. BCTpOEHHOE 3alIMTHOE NPEAOXPAHUTEIBHOE YCTPOMCTBO

BBITIOJIHEHO B BHJI€ Pa300pHOI KOHCTPYKLMU C IJIABKOM BCTABKOM, MPEACTABIISIONIEH

co0oil MeTtamtoaudekTpuyeckuid pesucrop tuna C2-33-H. 3amuTHOe npenoxpaHu-

6
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TEJIbHOE YCTPOMCTBO MMEET HMHJMUKATOpP CpalaThIBaHUS, KOTOPBI BBIIOJIHEH B BHJIE
MOJIBM>KHOTO CTEPIKHS.

DNEeKTpOMarHuTHasE 4YacTb TpaHC(HOPMATOPOB HEPEMOHTHpyeMas. 3alllUuTHOE
IpeIOXpaHUTEIbHOE YCTPOHCTBO peMoHTUpyeMoe. [locnme cpabaTbiBaHUS 3alIUTHOE
YCTPOMCTBO IOJUIEKUT Iepe3apsIKe.

Jlig yMeHbIeHUs] TabapuTHBIX pa3MepoB TpaHc(hopmaTopa 3a3eMIIsieMblil BHIBOJ
«X» IepBUYHOM 0OMOTKH UMeeT HenoaHyto u3ossiuto mo 'OCT 1983.

BbIBO/IBI BTOPUUYHBIX OOMOTOK «a», «X», «ap», «Xp» TpaHC(OpPMATOPOB BBINOJ-
HEHBbI B BUJI€ KOHTAaKTOB C pe3b0oii M6, 3a3emiiieMblil BBIBOJ «X» B BUJE KOHTAKTa C
pe3bboii M8, KOTOpbIEe pacnoI0kKeHbl B KJIEMMHHMKE NEPEIHEN TOPLEBOM YacTH BHU3Y
TpancopmatopoB. TaM ke pacmnosiokeHa BTyJIKa ¢ pe3b0oit M4 115t KperIeHUs KpbII-
KU Ui IJIOMOMPOBAHUS BBIBOJIOB «a» U «x». [lojkitoueHne kK BBICOKOBOJIBTHOMY BbI-
BOJY «A» IMPOU3BOJUTCS K BTYJKE ¢ pe3pboii M12, koTopas pacrnoyioxkeHa B BEpXHeEH
YacTH CO CTOPOHBI KOHTAaKTOB BbIBOJIOB BTOpHUYHBIX 00MOTOK (3x3HOJIIM) mnm ¢ 00-
patHoii croposnsl (3x3HOJIIIMN).

Tabnuuka ¢ TEXHUYECKUMU JAHHBIMHU TpeX(}a3zHOU rpynmbl pacnoioKeHa BHU3Y
Ha OJJTHOW U3 CTOPOH METAJUIMYECKOU PaAMBI.

Kaxapiii TpaHchopMaTOop HaIpsDKEHUs, BXOASILUN B cocTaB Tpex(aszHoil rpym-
b1, noBepsierca B coorBeTcTBUM ¢ ['OCT 8.216. PexoMenmyeMblii MEKXTIOBEPOYHBIN HH-
TepBall — & JeT.

["abapuTHbIe, yCTAHOBOUYHBIE, MPUCOEAUHUTENbHBIE pa3Mephl TpeX(a3HbIX IPYyIII,
a TaKKe NPUHLHUNHAIbHAS 3JIEKTPUYECKasl CXeMa IPEICTABIECHbI B IPHIIOKEHUH A.

CoenvHeHnEe OCHOBHBIX U JIOTIOJHUTEIBHBIX BTOPUYHBIX OOMOTOK TpaHC(hopMa-
TOPOB I'PYIIIBI B HEOOXOUMBbIE CXEMbI JTOJKHO ITPOU3BOAUTHCS IIPU MOHTAXKE Tpexdasz-
HBIX I'PYIII B AJIEKTPOYCTaHOBKE.

3.4  MapkupoBka

MapkupoBka BBIBOJIOB TpaHC(HOPMATOPOB, BXOISAIIMX B TpexQasHble TPYIIIHL,
pacrojo)KeHa Ha JUTOM OJIOKE M BBINOJIHEHA MpU 3aJluBKe TpaHchopMaTopoB. BriBoab
MMEIOT CIEAYIOUTYI0 MAPKUPOBKY:

— BBICOKOBOJIBTHBIN BBIBOJI IEPBUYHON OOMOTKH — «A»;
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— 3a3eMJISIEMBI BBIBOJ IEPBUYHOM OOMOTKHM — «X)» C HAaHECEHHBIM DPSIOM 3Ha-
KOM 3EMIIH « == »;
— BBIBOJIbl OCHOBHOM BTOPUYHOM OOMOTKH — «@» U «X»;
— BBIBOJIbI JIONIOJHUTEIBHON BTOPUYHON OOMOTKHU — «ap» U «Xjp»;
— KOHTAaKTHas IJIOLIAAKA JJIs 3a3€MJICHUS IUIMTHI Tpex(a3zHOMl IpyIIbl UMEET
MapKHUPOBKY «—==».
Ha tpancdopmaropax ykpemsieHa TabjJuyka ¢ yKa3aHUEM OCHOBHBIX TEXHHYE-

CKUX JaHHBIX.

4 Dxcryatanus Tpexpa3HbIX TPYIII

4.1 IloaroroBka K 3KCIUTyaTaluu

[To mpuOBITUM HAa MECTO YCTAaHOBKM OCYIIECTBUTH PAa3rpy3Ky TpexdazHOoW rpyi-
TbI, PACTIAKOBKY M MPOBEPKY KOMILJIEKTHOCTH.

[TpousBecTr BHENTHUN OCMOTpP KaXXIIOTO TpaHcopmaropa Tpex(]azHoil TpyIirbl
JUISl TPOBEPKU OTCYTCTBHS TPEIIMH M CKOJIOB M30JIALIMHU, KOPPO3UU HA METAINIMYECKUX
JEeTaISIX.

[lepen ycraHoBKOM TpexdasHyio Tpyliy THIATEIbHO NPOTEPETh CyXOH BETOIIBIO
JUISL yIaJIeHUsl TIBUIH, TPS3U U BJIArH.

Tpexdasznyro rpyrmiy yCTaHOBUTh Ha ONOPHBIC KOHCTPYKIMH. MecTo st ycTa-
HOBKHM JOJDKHO 00€creunBaTh yAOOHBIM JOCTYI K KJIEMMHHUKAM BBIBOJOB BTOPHUYHBIX
0OMOTOK.

[TonBecTn kabenb K BHIBOJIaM BTOPUYHBIX OOMOTOK M TTPOU3BECTH HEOOXOIUMBIE
AIIEKTPUUECKUE COEIMHEHUS, IPEABAPUTEIIBHO OYUCTUB BCE KOHTAKTHBIE MMOBEPXHOCTHU
OT 3arpsI3HEHUM CyXOH BETOLIBIO.

[Tepen BBOOM B 3KCIUTyaTaluio Tpexda3Hble IPYMIbl TOJKHBI ObITh MOJIBEPTHY-
Thl UCIIBITAHUSIM B COOTBETCTBUU C pazfeioM «TexHuueckoe oOCTy>KUBAHHE» HACTOS-
mero PO.

4.2  DkcrulyaTallUOHHBIE OTPAaHUYEHUS

OkcrutyaTtanusi TpexdasHbIX TPYII JTOJDKHA TPOU3BOIUTHECS B COOTBETCTBUH C

«IIpaBunamu yCcTpomcTBa 3JIEKTPOYCTAHOBOK», «[IpaBrilaMu TEXHUYECKOM 3KCIUTyaTa-
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MU 3JIEKTPOYCTaHOBOK mnotpedurenein» (nanee «IITO3ID») u «llpaBunamu TexHuue-
CKOM 2KCILTyaTalliy JICKTPUYECKUX cTaHIui u cetedt Poccuiickont denepanumny (nanee
«I1TD») mpu cieayommux orpaHUuYCHUSIX:

— HaubonbIee pabouee HANpPsHKEHUE HE JIOJKHO IPEBBINIATh 3HAUCHUM, yKa-
3aHHBIX B TaOmumax 1 u 2;

— TpeneNbHBIN TOMyCTHUMBIA JUTUTEIBHBINH TOK TEPBUYHBIX 0OMOTOK TpaHchop-
MaTOPOB, BXOAIINX B TpeX(ha3Hyro Ipymniy He JOJKEH MPEBBIIIATh 3HAUCHUH, YKa3aH-
HBIX B Ta0IHIE 2;

— KaueCTBO  JJIGKTPOIHEPTrUM  JIOJHDKHO  COOTBETCTBOBATH  TPEeOOBAHUSIM
I'OCT 13109.

JIisi MOBBILIEHUSI YCTOMYMBOCTU K (eppOpe30HAHCYy M BO3ACHCTBUIO MepeMe-
JKAIOIICHCST JyTW B JIOMOJHUTEIbHBIE OOMOTKH, COSIWHCHHBIC B PAa30OMKHYTHIH Tpe-
YTOJIHUK, UCTIONIb3yEeMbIC SISl KOHTPOJISI U30JISIITUN CETH, JOJDKEH OBITh BKJIFOUEH PE3H-

CTOp conpoTUBIeHUEM 25 OM, pacCUUTAHHBIN Ha JJIMTEIbHOE MPOTEKaHNE TOKa 4 A.

5 Texnuueckoe oOCIyKHUBaHUE

5.1 Tlpu TexHuueckoMm OOCITyKMBaHUHU COOJIIOAATh TPeOOBaHUS, YKa3aHHbIC B
pasnene « TpeboBanus O0e3omacHOCTH» HacTosIero PO.

5.2 PaboThl MO TEXHHUYECKOMY OOCTY>KUBAHHUIO CJIEIYET MPOBOJUTH B CPOKH,
ycraHoBiieHHble B [ITOIII u IITO. IIpu orcyrcrBum B I1TD u IITIIII Takux ykaza-
HUW, CPOKU YCTAHABJIMBAET TEXHUYECKOE PYKOBOACTBO MPEANPHUSITHS, IKCILTyaTUPYIO-
mero TpexdasHyo Tpymnimy.

[Ipu TexHUYeCKOM 0OCTY>KMBAaHUM MPOBOJISATCS CIECAYIONINE paOOTHI:

— O4YMCTKa Tpex(a3HOW rpynmbl OT MbUIM U TPS3U CYXOM BETOIbIO, HE OCTaB-
JIAIOIIEN BOpCa;

— BHEIIHUH OCMOTp KaxJo0ro TpaHcdopmaropa Tpex(azHOU Tpymnmbl C IENbIO
IPOBEPKU OTCYTCTBHS HA TOBEPXHOCTH U3OJSILIUUA TPELIUH U CKOJIOB;

— TIpOBEpKa KperieHus TpaHC(HOpMaTOpPOB K pame;

— TMPOBEPKA HaJIC)KHOCTH KOHTAKTHBIX COCIMHEHUIA;

— WCHBITaHUs, 00bEM B HOPMBI KOTOPBIX, ycTaHoBIeHbI P/ 34.45-51-300-97.
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Metons! ucnbitanuid — B coorBerctBun ¢ [ITO u I[ITIOI3II ¢ yuerom nononaHu-
TeJIbHBIX YKa3aHUW HacTosiero PO.

5.3 VkazaHus ¥ peKOMEHJALHH 10 METOAAM IPOBEACHUS UCIBITAHUNA U OLIEH-
K€ MX pPEe3yJbTaTOB KaXJOro TpaHchopmaropa TpexdaszHOl rpynmbsl B OTIAEIBHOCTH
(MpM MCHBITAHUM JIEKTPUYECKOH MPOYHOCTH U30JASIUN TPaHCPOPMATOPOB U NPH
onpeaeJeHUH TOKA X0JI0CTOI0 X042 BbIBOJA «X» J10JIZKeH ObITh 3a3eMJIeH!):

— H3MEpPEHUE COMPOTUBIICHUSI OOMOTOK MOCTOSIHHOMY TOKY. M3mepenue npous-
BOAUTCS MIPUOOPOM, UMEIOIIUM Kiacc TOYHOCTH He Hibke 0,5. M3mepeHHoe 3HaueHue
COTIPOTHUBIICHUS HE OJKHO OTIMYATHCA OT YKa3aHHOTO B macmopTe Oosee ueM Ha £5%;

— U3MEpEHHUE AIEKTPUUYECKOTO COMPOTUBIICHUS U3OJISALMH TEPBUYHON OOMOTKHU.
Nsmepenne npousBoaurcs meraommerpom Ha 1000 B, mpu 3TOM HanpsKeHUE NpUKIIa-
JBIBAETCSI MEXKLY COCAMHEHHBIMA BMECTE U U30JIMPOBAHHBIMU OT 3€MJIM BBIBOJAMHU «A)»
U «X» U COEIMHEHHBIMU BMECTE 3a3€MJICHHBIMH BBHIBOJAMHU BCEX BTOPUYHBIX OOMOTOK.
ConpoTuBneHne U30Js1uu J0JKHO ObITh HE MeHee 1000 MOw;

— M3MEpPEHHUE JIEKTPUUYECKOI0 CONMPOTUBIICHUS H30JISLUN BTOPUUYHBIX OOMOTOK.
N3smepenune npousBoaurcs meraommerpom Ha 1000 B, nmpu 3TOM HanpsKeHUE NpUKIIa-
IBIBAETCS MEXIY KaKIOW U3 BTOPUYHBIX OOMOTOK M 3a3€MJICHHBIMU BBIBOJAMH BCEX
OCTAJIbHBIX BTOPUYHBIX OOMOTOK. CONMPOTUBICHUE HU3O0JSLUUUA JOHKHO OBITH HE MEHee
1000 MOw;

— HW3MEpEeHue TOKa XOJOCTOro xoxa. M3mepeHue npousBOIUTCS C ITOMOIIBIO
BOJILTMETPA U aMIIEpMETPA, CO CTOPOHBI OCHOBHOM BTOPUYHONW OOMOTKHU MPU HAMPSKe-
HUAH, paBHOM 1,2 HOMHHanbHOrO. M3MepeHHOE 3HAUYECHUE HE JTOJKHO OTIMYATHCS OT
yKa3aHHOTro B macnopre 6omee, uem Ha 10 %;

— MHCIBITAaHUE DJIEKTPUUYECKON MPOYHOCTH HM30JISALUU BTOPUYHBIX OOMOTOK IIO-
BBIIIEHHBIM HAIPSKEHUEM MPOMBIIUICHHOW YacTOThI. VICIBITBIBATh M30JSALMIO0 MEXKIY
0OMOTKaMH, a TaKkKe MEXIy OOMOTKaMH M MarHUTONPOBOAOM HampsikeHueMm 3 kB B
teyeHue 1 muHyThl. HanpsbkeHue npukiIaabiBaeTCs K K0 U3 0OMOTOK, 3aMKHYTBIX
HAaKOPOTKO, Apyras BTOpUYHasi OOMOTKA IPH 3TOM JIOJKHA OBITh 3aKOPOYEHA U COENIU-
HEHa C 3a3eMJIEHHBIMU YacTsaMH TpaHcdopmaropa. [lepBuunas oOMOTKa pa3oMKHYTa,

BBIBOJI «X» 3a3eMiieH (nmpuiioxkeHue b);
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— HCIObITAHUEC U30JIA0UHN HepBH‘IHOﬁ 0OMOTKH WHAYKTUPOBAHHBIM HAIIPSKCHHUCM

gactoToit 400 't B TeueHue 15 cekyHa B COOTBETCTBHH C TabuIei 3.

Tabnuna 3
Tun tpancopmatopa | Knacc nanpsixenusi, KB [McnbiTarenbHoe HanpsbkeHue, KB
3x3HOJIIIM-6 6 8.8
3x3HOJIIIMH-6 ’
3x3HOJIIIM-10
3x3HOJITIMI- 10 10 378

Tpancpopmaropsl AOKHBI BO30YkKAATHCS CO CTOPOHBI OJHOM M3 BTOPUYHBIX
oOMOTOK. Jlpyrrue oOMOTKH MpPH 3TOM OCTarOTCS Pa30OMKHYThl. Bce BBIBOABI ¢ 0003Ha-
YEHUSIMHE «X», «X;, «X» U 3HAKOM «=>» 3a3eMisiforest (mpuinoxenue b, puc. B.2).

[Tpumeuanue — [Ipu OTCYTCTBUM MCTOUYHHMKA HAMPSKEHUS MOBBIIIEHHON YaCTOThI
UCIBITAaHUE TPaHCHOPMATOPOB JTOMYCKAETCS MPOBOAUTH HampshkeHHeM 1,3 HOMUHAb-
HOro nipu yactote 50 ', mpuiIoKeHHOMY K BBIBOJY «A)» OT IMOCTOPOHHETO UCTOYHHUKA
B TeUYCHHE | MUHYTHI B COOTBETCTBUU C TabmuIei 4. J[pyrue oOMOTKH MPU 3TOM OCTa-
FOTCSI Pa30MKHYTHI. BCe BBIBO/IBI C 0003HAUCHUSIMHU «X», «X», «X» U 3HAKOM «==) 3a-

3emutsitotes (mpuinoxenue b, puc. b.3).

Tabauua 4
Tum TpaHc- Kiacce HomunanbHoe Hanpsokenue | McnbeitatenbHoe
(dopmaropa |HanpsbkeHus, KB | mepBuuHON 00MOTKH, B HarpsbKkeHue, kB
6000/V3 4,5
3HOJIIIM-6 ¢ 6300/V3 4,7
3HOJIIIMU-6 6600/\3 5,0
6900/73 5,1
o | oo s
3HOJIIIMH-10 ’
11000/v3 8,3

[To ycmoTpenuto npeanpusaTus, SKCIUTyaTUPYIOIIEro Tpex(asHyto rpynmny, o0bem
paboT MO TEXHUYECKOMY OOCITYKHUBAHUIO MOKET OBITh COKpAIIICH.

5.4 Tlpu cpabaTblBaHWH 3aIIMUTHOTO MPEIOXPAHUTEIHLHOTO YCTPOMCTBA, BCTPO-
€HHOro B TpaHc(hopMaTop, HEOOXOAUMO YCTAaHOBUTH MPUUYMHY cpabaTbiBaHus. Eciu
NPUYUHON cpabaThIBaHUS ABISETCS HE caM TpaHCcPopMaTop, TO HEOOXOAUMO H3BIICYD

3dlIMUTHOC IMPCOAOXPAHUTCIBHOC YCTpOﬁCTBO, MMPOTCPCTh BCC ITOBCPXHOCTU OT CaAXH U

11
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IbUIM BETOLIBIO, cMOYeHHOU B yailT-cnupure 'OCT 3134, 3arem cyxoil BEeTOILIbIO, HE
OCTaBJISIOLIECH BOpca U 3aMEHUTH B HEM IUIaBKYIO BCTaBKY (PE3UCTOP).
5.5  Ilpu HECOOTBETCTBMHU NapameTpoB TpexdazHoi rpynmsl HacTosuemy PO,
HEO0OXOMMO 3aMEHUTH Tpex(ha3Hylo TPYIIy WM OTAEIbHBIN TpaHChOpMaTop, Ha KO-

TOpOM O6Hap}/)K€HO HCCOOTBCTCTBUC.

6 TpeboBaHus K MOATOTOBKE MEpCOHANA

6.1 VYcranoBka TpexdazHbIX rpynn JOJKHA MPOBOAUTHCS MOJ PYKOBOJCTBOM
U HaOJIO/ICHUEM WHKEHEPHO-TEXHUYECKUX PAOOTHUKOB paO04YnMH, OOYYECHHBIMH BbI-
MOJIHEHUIO HEOOXOAMMBIX ONEpalii U HMMEIOUIMMH KBIM(UKAIMOHHBIN pa3psll HE
Hxke 1.

6.2 Ilpu TexHuueckoM OOCITYKMBaHUHU TpeX(a3zHbIX TPYII U MPOBEIACHUU UX
UCIIBITAHUM PalbOThl JOKHBI TMPOBOJUTHCS OOYUYEHHBIM TEPCOHAIOM, MPOIIEAIINM
CIIELIMAJIBHYIO MTOATOTOBKY M CTAXUPOBKY U JIOMYIIEHHBIM K IIPOBEACHUIO UCIIBITAHUN B
JIEVUCTBYIOIIEN JIEKTPOYCTAHOBKE.

6.3  bpurana, npoBojsias TEXHUUECKOE 00CITYyKUBAHUE U UCIIBITAHUE, TOJKHA
COCTOSAATh HE MEHEE YeM M3 JIBYX YEJIOBEK, U3 KOTOPBIX MPOU3BOAUTENb PA0OT JOJIKEH
UMETh KBaJU(UKAMOHHYIO TPYIIy MO 3JIEKTpoOe3onacHOCTH He Huke [V, a octaiib-

HBIC WieHbl Opurajsl He Huxe [11.

7 YmakoBka, XpaHEHHUE

7.1  VYcnoBus xpaHeHus Tpex(}aszHoil rpynmbl B 4acTU BO3JCHCTBUS KIUMAaTH-
yeckux pakTopoB — no yciaoBusaM xpanenus 2 I'OCT 15150.

7.2 Tlpu xpaneHuu 06e3 Tapbl HOJKHBI OBITh MPUHATHI MEPHI MMPOTHUB BO3MOXK-
HBIX IIOBPEKICHUM.

7.3 Cpox 3amuThl Tpex(}a3zHoil rpyIIbl KOHCEPBAIIMOHHONW CMa3KOoW, HAHECEH-
HOM Ha NMPEANPUATANA — U3TOTOBUTEIIE, COCTABISET TpU roja. CpoK UCUHCISIETCS OT Aa-
ThI KOHCEPBAIIMH, YKa3aHHOU B MaclopTe Ha U3JICIIHE.

[To ucTeyeHnn yKa3aHHOTO CPOKa METAJUIMYECKHE YaCTH MOMJIEkKAT NEPEKOHCEP-

Balluu C NPCABAPUTCIIBHBIM YIAJICHUCM CTapOﬁ KOHC@pBaHHOHHOﬁ CMa3KH. KOHCGpBa-
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uuto npooauth mo 'OCT 9.014 macnom K-17 'OCT 10877 unu apyruMm KOHCEpBaH-
ToM u3 npeaycmorperHbix 'OCT 23216.

8 TpancnoptupoBanue

8.1 TpancnopTupoBaHHUE BO3MOXKHO JIFOOBIM 3aKPBITBIM BHJIOM TpPaHCIOPTa B
ycnoBusix tpancnoptupoBanus K I'OCT 23216. Ilpu TpaHCHOPTUPOBAHUM IOJKHBI
OBITh IPUHATHI MEPHI NIPOTUB BO3MOXKHBIX MOBpexaeHUi. [lpu nmpoBeneHnn takenax-
HBIX pabOT IPUHATH MEPHI IPOTUB MOBPEXKICHUS TOBEPXHOCTH TPaHC(HOPMATOPOB.

8.2  VYcnoBus TpaHCHOPTHPOBaHHS Tpex(aszHbIX TPYII B YAaCTH BO3ICHCTBUS
KJIIMMaTUYECKUX (haKTOpPOB — MO ycinoBusAM xpanenus 5 cornacuo I'OCT 15150.

8.3  TpaHcnopTUpOBaHME B CaMOJIETaxX JOJUKHO ITPOU3BOJIUTHCS B OTAILIABAc-
MBIX T€PMETU3UPOBAHHBIX OTCEKAX.

8.4 IlogpeM u mnepemenieHwe Tpex@azHOH Trpynmbl MPOU3BOJIUTH COTJIACHO

cxeMe npuioxkeHus B.

9 CaHUTapHO-TUTHEHUYECKUE TPEOOBAHUS

9.1 Tpanchopmaropsl TpexdazHOW TPyMHIbl TP HOMUHAIBHBIX pEXUMaxX pa-
OOTBI JOJIKHBI COOTBETCTBOBATh CAHUTAPHO-TUTHEHUYECKUM IIPaBUIaM U HOPMaM:

CanlluH 2.2.4.1191-03 «2nexkTpoMarHuTHbIC TOJSI B MPOU3BOJACTBEHHBIX YCIIO-
BUSIX);

I'H 2.2.5.1313-03 «IIpenensunie momyctumbie koHmneHTpauuu (I1IK) Bpemnbix
BEIIECTB B BO3/lyXe pabouel 30HbI»;

I'H 2.2.5.1314-03 «OpueHtupoBouHble 0O€30MacHbIE YPOBHU BO3ACHCTBHUS
(OBYB) BpenHbIX BEIIECTB B BO3TyXe pabodeii 30HbBI»;

CH 2.2.4/2.1.8.562-96 «Illym Ha pabouux MecTax, B MOMEUICHUSX KUJIbIX, 00-
IICCTBEHHBIX 3IaHUM U HA TEPPUTOPUH KUJION 3aCTPONKUNY;

CH 2.2.4/2.1.8.566-96 «IIpousBoacTBeHHass BUOpAIMs, BUOpAIIHs B TTIOMEIIECHUAX

JKWIBIX U OOIIIECTBEHHBIX 3JaHUIY.
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[Ipu sTOoMm:
— ypOBeHB 06H16F0 BOBH@ﬁCTBHH BHCIIIHCTO MAIrHUTHOTI'O IT1OJI HpOMI:IHIJ'IGHHOfI

Y4acTOThI, CO3/1aBaEMOTr0 TpexX(a3zHoil rpynmoii, He MPEBBIACT MPEACIBHO JOMYCTUMbIN

804/ m

YPOBEHb, PABHBIA —————— ;
’ 100mxTn’
—  ypOBEHb JIOKAJILHOIO BO3AEHCTBUS BHEIIHETO MATHUTHOIO MOJIS IPOMBIIL-

JICHHOM 4YacTOTHI, CO3/1aBaeMOro Tpexda3HOoW TPYIIo, HE MPEBBIIIAET MPEAETbHO J0-

8004/ m .
1000mxTn’

IIyCTUMBIN YPOBEHb, PaBHbIN

— YPOBEHb HAIPSHKEHHOCTH BO3JEHCTBYIOLIEIO BHELIHErO 3JIEKTPUYECKOIO I10-
JIsl MPOMBIIIICHHOM 4acTOThI, CO3/1aBaeMoro TpexgasHoil IpyInoi, He MPEeBbIIIacT Mpe-
JIEJIBHO JOIYCTUMBII YPOBEHB, paBHbIN 5 KB/M;

— YpOBEHb IllymMa, cO37aBaeMoro Tpex¢azHON TIpyIIoi, HEe MPEeBBILIAET Ipe-
JEIBHO JOIYCTUMBIA YPOBEHb, paBHbIN 80 1bA;

— ypoBeHb BUOpaluu, co3aaBaeMoil Tpexda3HoW IpymIoil He MpPeBbIIIAET Mpe-
JEIBHO JOMYCTUMBIA YPOBEHb, paBHbIN 92 nb;

— KOHIIEHTpAlMsl 030HA, BBIACISIEMOr0o TpeX(a3zHOW TpynmoW, HE MPEBBIIIACT
MAaKCHMaJIbHO-Pa30BOM MPEIEIIbHO JOMYCTUMOW KOHLIEHTpauuu, paBHou 0, 1 MI/M;

— KOHIICHTpAIUS JIBYOKHCH a30Ta, BBIICISIEMON Tpex(da3HOoU TpyIIou, He mpe-
BBIIIACT MaKCUMAJIbHO-PA30BOM IIPENIEIIbHO JOIYCTUMOM KOHIICHTPAllUM, pPaBHOU
2,0 Mr/M;

— KOHLIGHTpALUA SUUXJOPTUIPHHA, BBIIEISIEMOro Tpex(da3HOW TpyImoi, He
IIPEBBILIACT MAKCUMAJIbHO-PAa30BOU MPEAEIbHO IOIYCTUMOM KOHLEHTPALMU, PaBHOU
1,0 Mr/n;

— KOHLIEHTpALlUA OKUCH YTiepoia, BelaeasieMon Tpexda3Hoil rpynmnoii, He mpe-
BBIIIAET MAaKCUMAJIbHO-PA30BOM IMPENEIIBHO JOIMYCTUMOM KOHIIEHTPAlWW, PpPaBHOU

20 mr/a.
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[Ipunoxenue A
(oGs3aTeIBHOR)

["aGapuTHbIC, yCTAHOBOYHBIE, MPUCOCAMHUTEIBHBIE Pa3MEPhl, TPUHITUTHATbHASL
AIIEKTpHUUECKas CXeMa U Macca TpeX(a3HbIX TPYIII

a b
[_ KobLika 251 Burm M4
{ﬁt}
1 Bunm M
Burm VB %+ V0 ¢um
T
<X aa Xa o
b | § 3
—~ 5 +1 R
0 ®lo]0 ° f

46441

% 1

230 #

Pucyrok A1 Gbuuuti eud npexgbasHoll
epyrirel 3XSHOTM

Macca 73 ke max
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OxkoHuaHKe NpWIOKEHNT A

642 [

HE 2

3B 13

Pucyrok A2 Cbuuit 8ud mpexghasHol 2pyrirbi
X3SHATMA (ocrmerbHoe cM. pucyHok A. 1)

—w lenu  u3meperus
——

— SAUUMs , CUZHA/IU-
= saywu , ynpabnerus

—= v abmomamuka

= = L _— e koHmpons
U
u30AAYUY Cemu

bonm dng 3azemnerus

r

PucyHok A.3 JrexnpuHeckas MpuHUUNUarisHasi cxeva mpexqgbasHol epyrirnbi
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[Ipunoxenune b

(oGs3aTenBHOE)
CxeMbl HCTIBITAaHUN TpaHCHOPMATOPOB
A
UUCI7. a

X

& 3
X

X5 L

PucyHok B.1 Giema UcribImaHUST 31EKITPUHECKOU MPOYHOCITL UBOrsIUuUU
8ITOPUMHLK OOMOTDK MpaHcqbopMaITopa MpUIOKeHHLM
HarpspreHueM 3 KB rpovbLUUIieHHOU Yach o

il
U X
a@
X
%o V=

PucyHok B.2 Cxenva UCTbITBHUST 37IEKITUHECKOL MPOYHOCITU U0[uUU
repsuHHOLI OOMOITKU npaHcqbopvanopa UHOYKITUPO8aHHBM
HarpspreHuem Yacnonsl 400 Ty

A a
U, X
\ a
X
A1 7 X5

Pucyrok B.3 Giema UCribImaHUST 351eKmpUHECKOU MpoYHOCTU UBonsuyuU
riepsu4HOL OOMOITKU npaHcqopvanpa MEWIOKEHHLM
HarpspreHueM 13 HOMUHaIIbHO20 MPOMBbLUTIEHHOU
Yyachonb|
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[Tpunoxenue B
(pexomeHIyemMoe)
Cxema CTpOIOBKH Tpex(ha3HbIX TPYIII

S |

)
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[Ipunoxenune I
(oGs3aTenBHOE)

Benomocts 3UII

Tabmnma I'.1
O06o3nauenue u3nenusa | HanMmeHoBanue usnenus K(::];I;{e_ [Ipumeuanue
Yepr. 3aluTHOE MpeIoXpaHu- 3wt
SIT.674 350.000 TEJIbHOE YCTPOMCTBO ]
Yepr.
8TT.753 513.002 Hpyxcana 3 .
Pe3ucrop tuna: Jlonmyckaercst 3aMeHa
C3-33-H: Ha:
P=0,25Bt; R=13 Om C2-33;
mig 3HOJIIIM-6  wiu C3-33-H;
3HOJIIIMU-6; 9 mir. C2-36;
P=0,125B1; R=18 Om
mwia 3HOJIIIM-10 win
3HOJIIIMU-10;

B Tpexda3znoit rpynne mnpumensembie TpaHchopmatopsl 3HOJIIM  umm

3HOJIIIMMU pa3paboTanbl M0 NPUHIMIY B3aUMO3aMEHSIEMOCTH OTJIEIbHBIX JieTanei. B

COOTBCTCTBHUHU C 3TUM OTHCIBHBIC ACTAJIN NJIN C60p0‘{HI>I€ CANHHUILBI ITPCACTABIIAIOT CO-

0011 3a

MEHSIEMBIH 2JIEMEHT TpaHchopMarTopa.

3aMeHsIeMBIMU SIBJISIOTCS

"  IPY>KUHBI;
"  3aIIUTHOE MPEJOXPAHUTEIBHOE YCTPONCTBO;

"  pPE3UCTOPHI.

BrlienepeunciaeHHble YacTH MOTYT MPECTaBIsATh COO0M MpeAMET CriennanbHON

IMOKYIIKH B CJIy4acC UX INOBPCKIACHUA.

HpI/I 9TOM B MACIIOPTC HOJIKHA OBITH OTMETKA C COOTBGTCTBYIOI_Heﬁ 3aIIMCbIO O

BO3MOKHOW NPUYHUHE OTKA3a.
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