
9020 3KcnepHM~HT Mo npoBepKe ~OHKOCTH K rHT 
. aBTOTpaH&j,QpMaTopa MOUl;HOCThiQ 1000 M BOA 

l:I 6pOH8CT8p:liCH8BOrO (U.HTHCTep:ameBoro) 
Tpancc]:>opl\taTopa MOID;HOCThio 300 MBOA Ha MecTe 
ycTaHOBKH (p;oKJiap; M 11033, q o 2 <<MaMepeHH.ll H ou;eHKa>> , 
r epMaHmi:, II!Beu;H.a, HopBerH.a, n o,n;KOMHT8T A2) 

90201. 06UU~Ie n OJIQJK8HH.ll 
902020 Y~JIOBHH nocTa1tOBKH :m cnepHMeHTa 
902030 Peayl:r.taTN Hcnht'l'aHttii 

Cn HCOK JIHTepaTYJ)bi 

~aCTb 3 

IIpe,n;HcJIOBHe 0 o o o o o o o o . • o o o o o .Jo 0 0 0 0 0 7 

r JIABA ,li;EB.HTAHo 3 a rn;HTa C'HJIOBhiX TpanccpopMaTopoB 
OT TOKOB reoMarHHTHOH l:IH,li;YKU:HH . 

86 

(n o !-JaT~pHaJiaM CIGRE-2024) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 
9030 HcnhiTaHHe CHJIOBhiX TpanccpopMaTopoB rr.ocTOHHHhiM TOKOM 

,li;JI.!I HMHTaD;l:IH reOHH,izyiiHpOBaHHhiX TOKOB 
(,n;oKJia,n; CH:t'PS-2024 M 1184?, H oBaJI 3eJiaH,n;HH, 
no,n;KoMRTeT A2) 0 • ; 0 0 • ; 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 

9 03 ol. 06xu:He noJio:ai:enmi o'6 yrpo3e 
reOMal'HHTHO-RH,izyiilipOBaHHhiX TOKOB o o o o o o 11 

903020 IIpe~eT HccJnmoBaHRH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 
9 03030 CxeMa 11hiCOKOBOJI1:.THOH .imHHH nocTOHHHoro TOKa 

HoBoii 3~JiaH,D;J1H 0 0 0 0 0 0 0 0 : 0 0 0 0 0 0 0 0 13 
903040 MeTO,li;OJIOrHli HHJK8KD;HH n OCTOliHHOfO TOKfi_o o 'o 15 
903050 Bhi6op TpaHccpopMaTopa ,n;JIH :m cnepHMeHTa o 0 0 16 

903060 HaMepeHHH noKaaaTeJie:H KaqecTBa HanpJIJKeHHH 18 
9 .3070 BbiCW He I;a.pMoimtm:o 0 , 0 0 20 
903080 B1r6pa~H 0 0 -: .• 0 0 0 . 0o 0 0 0 0 0 0 0 0 0 0 0 23 
9 03090 YpoBH~aByKa : 0 ·o·,,o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 

9.40 CHcTeMa KOHtPoJIJI c6npom imeHl'UI KOHrypa aaaeMJieHHH 
,n;JIH npoBepKH w aroBoro H!;lnp.IIJKeHHH H HanpH{KeHHH 
npHKOCHOBeHRH (~oKJI~ CI1TP3-2024 M 10582, HcnaHHH, 
no,n;KOMHTeT ~) o o o . o o o o o o o o o o o o o o o o o ~ - o 27 
9.401. B'seaeHHe B onpo6JieM:aTH:Ky KOHTpOJili conpOTHBJI8HH.!I 

KOHTypa aaaeMJieHJHI 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 
9.4020 OilMT ~op1:1Hra con})o'l'HBJieHHH KOHTypa 

aaae:M.ixeHHH 0 0 .• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 

B H 6 JIH OTeqKa sJieKTp o Te XHHKa 

.;;: ':·;. ·, ~·;.:;(,: ;;0}~ ;~~ :· 0 ·1i . Y'' 
~· :;: ··j .. :R'l,;'~'~.Ay · l' ~ ·• ·: . f:o •. , . 
1 <~ 01 • : ,t;·, ~~,· :,; ,:: ... 1• • ' .:i ,. : I ~: • ' ', 
'~' ,·tl'\' ~ ' . !· r: . ~~ t·,f ·: · . ., , .. ·.:·•\ . 

9.4,03. 1\IJ:O'I'O/ ( 01 (OY.~.~l'.f :;h~~~j~~~~~~H)Pfpa~HHli 
)•I· llitll'OUOl'O mmp.liJIWIIH.!I . :if:h.d~pe;tme'tl: · . 
co n p O'l'HlJJ!Oll l'W lcmiTypa · 0 0 0 0 0 · 0 0 0 0 0 0 0 0 0 0 32 

9.4.40 JlporpUMMIX08 o6e~l18"l()HH8 ,li;Jili pa~qeTa Ha11pliJK8HHH 
H 'I'OICOlJ llll o66JIO"Ill:aX xca6eJieii o o o o o o o o o o o o 34 

9°5° r eoMarHJ'I'rliO-lll:l·I).tY:O:RpOBaHHhl8 TOKH KaK Ha38MHhl8 
::>clJClJeiC'l'l>I IWCMI'J:'<IeCIWH norO,ll;hl (n o MaTepRaJiaM 
CIGRE-2024, <P:o:HJI.UH,ll;RH, KaHa,n;a). 0 ~ 0 0 · 0 0 0 0 0 0 0 42 
90501. BBe,n;eiuxe B npo6JieMaTHey <<KOCMw.recKoii noro,n;hi>; 0 42 
905020 HccJre,n;OBaHH.!I rHT . 0 46 
9 .5 .30 HaMepeHHli niT 0. 0 0 46 
905040 Mo,n;eJIHpOBaHHe rHT 0 50 
905050 PacqeT rHT B :m eKTpWieCKHX CfilT.!IX 0 
905060 Tpy6onpoBO,ll;hi. 0 0 0 0 : , 0 0 0 0 0 0 

9060 H ecHMMeTJmqHaJI neper'pyaKa cH:HxpoHHhiX renepaTopoB 

54 
59 

nop; B03,!1;8HCTBH8M KBa3:ij:nOCTOffl!HhiX TciKOB 0 o o o o o o o 62 
90601. Hachxrn;enn e ~arHHTHOft .. GH~TeMhi O 

H3-3a B03,!1;8HCTBHJI BbiCIDHX rapMOHHK 
906020 ~eXaHH3M B03,!1;8HCTBH.!I rHT Ha CHHXpOHHhiH 

reHepaTop 0 0 0 0 0 0 0 0 ,0 0 0 0 0 0 0 0 0 0 
906030 HecHMMeTpWIHM,IIeperpyaKa r eHepaTopa 

TOKaMH o6paTHOH n OCJI8,li;OBaT8JibHOCTH o o 
J . . 

906.40 Onpe,n;eJieHHe ,n;onycTHMOH npo,n;oJIJKHTeJihHOCTH 
H8CHMM8TpW!HhiX p8JKHMOB OT KpaTHOCTH TOKa 
o6paTHOH n ocJie,li;OBaT8J!!>HOCTH r eHepaTOpOB 
npH HaCbiiD;8HHH MarHHTHOH CHCT8Mhi 6JioqHoro 
TpanccpopMaTopa 0 · 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

906050 KoJIHqecTBeHHhie QXJ;ffiiKU. neperpy3Kl'! CHHXpOHHoro 

62 

63 

64 
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9.2. 3KcnepHM~HT MO npoBepKe CTOHKOCTH K rMT 
. aBTOTpau~gpMaTopa MOIItHOCThiO 1000 M B·A 
II 6poHeCTepiiCH8BOr O (TIHTIICTepJKHeBoro) 
Tpauc<):>opl'daTopa MO~HOCThio 300 M B ·A ua MecTe 
y cTaHOBKII (p;orura,n; N~ 11033, q, 2 <<MaMepeumr II ou;euKa», 
r epMaHmi, JJ1Beu;u a:, HopBer iiH, nop;IWMIITeT A2) 

9.2 .1. 06~e TIOJIQJK8HIIll 

9.2 .2. Y~m:iBIIll nocTattoBKII :JKcnepiiMeHTa 

9.2 .3. Peayl:r.taTN IIt n hi:'l'aHlrii 

CrriiCOK JIIITepaTyJ)hi 

lfaCTb 3 

Ilp ep;IICJIOBIIe . . . . . . 7 

r JIABA ,Il;EB.HTA.H. 3a~IITa C'IDIOBhiX TpaHccpopMaTopoB 
OT TOKOB r eoMarHIITHOH IIH,!l;YKD;HII 

86 

(no ~aT(:)PIIaJiaM CI GRE -2024) . . . . . . . . . . . . . . . . . . 11 

9 .3. llCIIhiTaHIIe CIIJIOBhiX TpaHCcpOpMaTOpOB TI_OCTOliHHhiM TOKOM 
,!l;Jill IIMIITaD;IIII reOIIH,nyil;IIpOBaHHhiX TOKOB 
(p;oKJia,n; CMt'PS-2024 .NH184?, HoBM 3 eJiaHp;IIll, 
no,n;KoMRTeT A2) . • . . . • ·: . . . . . . . . . . . . . . . . 11 

9.3.1. 06~ne noJioJli:eHnsi o'6yrpo3e 
reOMai'HIITHO-RH,I:(yll;IIpOllaHHhiX TOKOB 

9.3.2. Ilpe~eT IICCJie,!l;OBfllill:ll . . . . . .. . . 

9 .3.3. CxeMa J'lhi COKOBOJibTHOH jiiiHIIII TIOCTOHHHOrO TOKa 

11 

12 

HoBoH: 3~JiaH,!1;:11H . . . . . . . . ._ . . . . . . 13 

9 .3.4. M eTO,!l;OJIOriill IIHJK8KD;IIII IIOCTO.!IHHOrO TOK!i · . : 15 

9.3.5. Bhi 6op Tpauc<):>opMaTOpa p;Jia :JKcnepiiMeHTa. . . 16 

9 .3 .6. MaMepeHIIll noKaaaTeJieH: KaqecTBa u anpJimeHIIH 18 

9 .3 .7. Bbicume I;a.pMOHHtm .. , . . 20 

9.3 .8. BH6pa~Wa ,. . ' .• .. . • -. . . . . . . . . . . . 23 

9.3 .9. YpoBH~ a:EiyKa : . .. ·.•. . . . . . . . . . . . . . . . 25 

9.4. CIIcTeMa KOHTt>oJIJI c6rrpoTll:HJ1Eml'UI KOHryp a aaaeMJieHII.!I 
p;JI.!I rrpOJ~apKH waroBoro Hf!IIpameHIIH II Hanp.!I~eHIIll 
np1IKocHoBeHRll (~orurap; CMr PS-2024 N~ 10582, McnaHIIJI, 
TIO,!l;KOMHTeT B,6) . . . . . . . . . . . . . . . . . . . . . : . 27 

9.4.1. ff13e;XeHIIe B 'npo6Jiel\l:aTIIky lWHTpOJill COIIpOTIIBJI8HII.!I 
KOHTypa aaaeMJiemui .. · .. .. . . . ... . . . . . 27 

t · ,. 

9.4.2. Oh.MT ~opuara conpotHBJieHHll KOHTypa 
aaaej{.il:euua . . . • . . . . . . . . . . . . . . . . . . 30 
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co:npO'.I'FlBJie.UII J1 i toxi·ry pa · . . . . . · . . . . . . . . . . 32 

9.4.4. Hporp aMMn oe o6ec;:rre<I~HIIe p;JI.!I pac,::qe'ra uanpJIJKeHIIH 
Fl 'l'OlWn na o6oJio~max H:a6eJieH: . . . . . .. . . . . . 34 

9 .5. r eoMilrl·XH'l'I·IO-HI-Ip;yD;HpOBaHHhie TOKH KaK Ha3eMHhi e 
3qJclJeiC'rJ>I IWCMH~IeCJWH IIOl'O,!l;hi (n o MaTepHaJiaM 
CI GRE -2024, <f>HHJIJIH,!l;HJI, K aua,n;a). . ~ . . · . . . . . . . 42 

9 .5 .1. Bnep;erme B npo6JieMaTIIey <<KOCM~ecKoH: norop;hi >; . 42 

9.5.2. MccJiep;oBaHHll rMT . . . . . 46 

9.5.3. MaMepeHIIll ntT . . . . . . . . . . . . 46 

9 .5.4. M op;eJIHpOBaHHe r MT . . . . . . . . . . . 50 

9.5 .5. PacqeT rMT B :JJieKTp~eCKIIX C~TliX . 54 

9.5.6. T py6orrpoBO,!l;hi. . .. . : , . . . . . . 59 

9.6. H eciiMMeTpiiqHM neper·py aKa CIIHXpOHHhiX r euep aTopoB 
IIOp; B03,!1;8HCTBII8M KBa3UTIOCTOJq!Hhi X TciKOB . . . . . . . 62 

9.6.1. Hachi~eHIIe ~arHIIT:Hoif:'GII~TeMhi . 
II3-3a B03,!1;8H~TBIIll Bhi CIUIIX r apMOHIIK . . . . . . . 62 

9 .6.2. MexaHII3M B03p;eH:cTBIIll rMT Ha CIIHXpOHHhiH 
r euepaTOp . . . . . . . . . . . . . . . .. . . . . . . . 63 
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