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HacTtosawuin crtaHgapT pacnpocTpaHsieTcsl Ha cunoBble TpaHcdopmaTopbl obuiero HasHaveHus no TOCT 11677-85 wm
yCTaHaBMMBaeT MEeToAbl U3MEPEHMI CONPOTUBMEHNST N30MNSALMM OOMOTOK, TAHIeHca yrra AMSMNeKTpUYEeCcKUx NoTepb 1 eMKOCTU

0OMOTOK.

MeToapbl |/|3mepeH|/||7|, YCTaHOBJIEHHble HACTOAWMM CTaHOAapTOM, NPUMEHAKT ANA chneunanbHbIX U perynmpoBOYHbIX
TpaHC(bOpMaTOpOB npn N3aMepeHnax OUaNeKTpuvyeCKnx napameTpoB MU30nAUMn, ecnm 3T1o npenycMoTpeHO CTaH4apTamMu nnu

TEXHWYECKMMU YCIOBUSIMU Ha 3TU TpaHCOopMaTopbl.

1. OBLWUE NMOJIOXKEHUA

1.1. amepeHune OnUanekTpuy4ecknx napameTpoB M30MNsSLUM crieqyeT NpoBoAMTb NpU TeMnepaType M3onsauum He Hike 10

°C.
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B npoTokone n3MepeHuin ykasbiBaloT TeMnepaTtypy U3onsaummn, Npyu KOTOPor NPOBOANMN U3MEPEHUS.

1.2. Temnepatypy M30MsLMM CYXUX U MacnsHbIX TpaHCOPMaTOpPOB OnpenenstoT meTogamu, yctaHoBneHHsimm TOCT
3481.1-88* gna namepeHns TemnepaTtypbl 06MOTOK TpaHCHOPMaTOPOB.

* BeposATHO owmnbka opurnHana. Cnegyet untatb TOCT 3484.1-88 - Npumedanme "KOOEKC".

1.3. [JonyckaeTcs TemnepaTypy n3onsuum TpaHcpopmMaTopoB NpMHUMaThL PaBHOW TemnepaType 06MOTOK, ecnv MHTepBarn
MeXOy OKOHYaHMEM U3MEepeHWIn TemMnepaTypbl OOMOTOK M Ha4yanom M3MepPEHUN ONINEKTPUYECKMX NapaMeTpoB U30nsLMN He
bonee 3 4 gns TpaHcdopmaTopoB MoLWHOCTbO 10 MB-A 1 Bbilwe, He bonee 2 Y - ona TpaHcopMaTopoB MOLLHOCTLIO OT 1 Ao
10 MB-A 1 He 6onee 1 4 - Ans TpaHcOpPMaTOPOB MOLLHOCTLIO A0 1 MB-A BKNHOYMUTENBHO.

1.4. MNpw HarpeBe TpaHcopmaTopa AN3NEKTPUYEckMe napaMeTpbl U30MALMU U3MEPSIOT He paHee YeM yepes 1 4 nocne
NpeKpaLLeHNs HarpeBa TOKOM KOPOTKOTO 3aMblKaHWs, MOTEPSAMM XONOCTOro Xo4a MM MOCTOSIHHBIM TOKOM W He paHee Yem
yepes 0,5 4 nocne NpekpaLleHns HarpeBa UHOYKUMOHHBIM METOAOM (BHELLHWIA Harpes).

1.5. l/I3mepeHV|e COMPOTUBIEHNSA N30NALUUN PEKOMEHOYETCHA NPOBOANTL A0 U3MEPEHUN TaHreHca yrna AN3NeKTpUyYeckux
noTepb N eMKOCTU 0BGMOTOK.

1.6. CxeMbl coeguHeHun o6MOTOK BbI6MpaPOT Tak, 4ToObI n3MepeHne TaHreHca yrna [OuanekTpuyecknx noTepb
npoBOAUIIOCH Ha TEX Xe y4acTKax n3onauumn, 4T1o n sMepeHmne conpoTmnBrieHNA N3onaunn.

1.7. OnanekTpuyeckne napameTpbl U30NALMU ONpeaensiioT C y4eTOM XapakTepucTMK NpoGbl Macna 13 TpaHchopMaTopoB
HanpsixeHna 110 kB 1 BbilLe No BarocoAepXaHuio U TaHreHcy yrna aAManeKkTpuyYecknx notTepb.

1.8. Bbibop TpaHcdhopmaTopoB Ans ucnbitaHun - no F'OCT 11677-85.

2. AMINAPATYPA

2.1. MeraoMMeTp C 3aXMMOM KOMMEHCaLMW ToKa YTeYKM, MPUMEHSEMbIA ONA U3MEPEHUSA CONPOTUBMEHUS U30nALUU Npu
NMOCTOAHHOM HanpspkeHuu He MeHee 2500 B.

Honyckaetca npumeHeHne meraommeTpa Ha 1000 B gns uamepeHuss conpoTMBAEHMS U3onAuMn TpaHcopMaTopoB C
BbICLUMM HanpsbkeHnem o 10 kKB BkNoUMTENBHO, a Takke € BbiCLUMM HanpskeHnem 35 kB MoLHocTblo MeHee 16 MB-A.

PekomeHayeTcsa npumeHaTs MeraommeTp Tuna ®4108 unu meraommeTpbl ApYrnx TUMOB Knacca TOYHOCTU He Huxke 2,5.

[onyckaeTtcst (Hanpumep, NPU NOMHON UMK YaCTUYHON aBTOMaTU3aLumM NnpoLecca U3MepeHuin CoNPOTMBIIEHNS N30MALIMK)
MPUMEHATL CreLuanMaMpoBaHHble U3MepuTenbHble CTeHAbl. MorpelHoCTb U3MEPEHUs NPu 9TOM He [0MMKHA BbIXOAUTL 3a
npedens! 5%, 4To NOATBEPXAAT METPONIOrMYECKoi aTTecTaumei cTeHaa.

2.2. N'amepuTenbHbIA MOCT C NUTAHUEM OT UCTOYHMKA NEPEMEHHOro HanpsbkeHus vactoTbl (5012,5) 'y npumeHsoT ang
N3MepEeHNs TaHreHca yrina ANanekTpuyecknx notepb U EMKOCTU 0OMOTOK.

PekomMeHOyeTCcsl NPUMEHSATb M3MepUTENbHbIM MOCT NepeMeHHoro Toka Tuna P5026 ¢ obpasuoBbiM KOHAEHCATOPOM Ha
HanpsbkeHne, NpuY KOTOPOM MNPOM3BOAAT WM3MEPEHUs TaHreHca yrna AUMSNeKTPUYEecKUX notepb M eMKOCTM OBMOTOK, wmnu
n3MepuTenbHble MOCTbl APYr1MX TUNOB, Npeaernbl AoNyckaeMon OCHOBHOM MOrpeLlHOCTU U3MEePEeHUn KOTopbIX He Boree, yem
n3meputenbHoro mocta Tuna P5026.

3. NOArotToBKA K USBMEPEHUAM

3.1. TpaHccopmaTop, Ha KOTOPOM MPOBOAAT U3MEPEHUs, AOMMKeH ObiTb cobpaH C YCTaHOBIIEHHBIMU Ha HEM COCTaBHbIMU
YacTAMM 1 geTansmMu, KoTopble BMSAIT Ha pesynbraTbl M3MepeHui (B T.4. BBOAbI). HapyxHas noBepxHOCTb BBOAOB OOMKHA
ObITb CYyXOW 1 YUCTON.

3.2. N3onsaumsa TpaHcdopmaTtopa nepen M3MEHEHUsIMU [OMmkHa OblTb 06paboTaHa Mo TeXHOMOorMK, NPUMEHsIeMOn ans
TpaHcOpPMaTOPOB KOHKPETHBLIX TUMOB.

4. NPOBEAEHWUE U3MEPEHUN
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4.1. 'amepeHune conpoTmMBEHUS N30nsL MM 0OMOTOK 1 onpeaeneHne koagduumeHta abcopobumm

4.1.1. VsamepeHne conpoTMBIIEHNA M30nAuMM OOBMOTOK NPOBOAAT B COOTBeTCTBMM € Tabn.1. [ocnemoBaTenbHOCTb
N3MepeHuini He HoOPMUPYHOT. BbiBoabl 0BMOTKM, HA KOTOPOW NPOBOAAT U3MEPEHUS, crieayeT COeAMHUTL Mexay cobon.
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l/IsmepeHlAe ConpoTMBIiEHNA, EMKOCTU U TaHreHca yrina gnaneKkTpnyecknx notepb n3onauum obmoTok Tpchc*)opmaTopa

[ByxO0OMOTOYHbIE
TpaHcgopmaTopbl U
TPEXOOMOTOYHbIE

TpexoBGMOoTOoUHbIe TpaHcopMaTopbI

TpaHcdhopmaTopbl C pacLuensieHHOM
obmoTkon HH (HH; n HH;)

aBTOTpaHcopmaTopsbl
O6moTKa, Ha | 3asemnsembie O6moTKa, Ha 3asemnsiemble O6MoTKa, Ha KoTopOoK 3asemnsaemble
KOTOpOW YyacTtu KOTOpOW NpoBOASAT YacTtu NpoBOASAT U3MEPEHNS YyacTtu

npoBoaAT TpaHcdop- n3mepeHuns TpaHcdop- TpaHcdop-
N3MepeHns martopa martopa martopa

HH EH , 6ak** HH CH, BEH , 0ak** HH, HH,, 6ak™, BH

EH HH , 6ak** CH BH , HH, 6ak*™* HH, HH,, 6aK™, BH
(BH+HH)* Bak** BH HH, CH, 6ak™ BH +HHypy " HH,, HH,,

G6ak**
l:BH + CH:I* HH, oak** I:BH + I‘]I‘Il(z)) I‘H‘Iz(l), bak**
(BH + CH + HH )* Bak** (BH + I, +HH, )" Bak**
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* MiamepeHust NpoBOAAT B Cry4ae HECOOTBETCTBUS pe3yNbTaToB OCTallbHbIX U3MEPEHUIA YCTaHOBINEHHbIM TpeboBaHUAM.
** [INA CyXmx TpaHCOPMaTOPOB - 3aLLUTHbINA KOXYX UM OCTOB.

MpumeyaHue. EH - OOMOTKA BbICLUErO HanpshkeHusl; —H - 0OMOTKa CpefHero HanpshkeHus; HH - 0OMOTKa HM3Lero
Hanpspkeuus; HH,, HH, - YacTu pacLuensieHHon obMoTkM HH .

HonyckaeTtcs B aBToTpaHcopMaTopax BbIBO4 OOHOM M3 OOMOTOK C aBTOTPaHCOPMATOPHOM CBSA3bI0 HE MPUCOEANHATL K
CcXeme N3MepeHun.

B ABYyXxOoOMOTOYHBIX aBTOTpaHcopMaTopax HanpskKeHne noABOAST K BblBO4AM OOMOTOK BbICLLUEFO M HM3LIEro
HanpshKeHW, CoeAuHEHHbIX Mexay cobow, a bak 3a3emnsioT.

lMepen Ha4anom Kaxgoro M3mMepeHus ucnbityemyto obMoTKy crieyeT 3a3eMnuTb He MeHee yem Ha 120 c. JonyckaeTca
He 3a3eMnATb UCMbITyEMYHO OOMOTKY nepen Hayanom M3MepeHusl, ecrnim 3Ty obMOTKy paHee He Mokmnoyanu K UCTOYHUKY
Hanps>KeHUs.

4.1.2. PexomeHayeTcs Npy HEOOXOAMMOCTU (Hanpumep ANns onpeaeneHnst ydactka u3onsauum, oTpulaTensHO BAMSIOLLErO
Ha pe3ynbraTtbl U3MepeHuii no n.4.1.1) N3mMepsiTb CONPOTMBINEHME U3ONALUN MeXAy OTAENbHbIMM 06MOTKamMu. B aTom cnydae
0BOMOTKY, KOTOpPYlHO HEOOXOAMMO WCKMKYUTL U3 npouecca WU3MEpeHW, COEAMHSIT C 3aXUMOM [Ans TOKOB YTEYKU
MeraommeTpa.
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VamepeHusa NnpoBoasAT B COOTBETCTBUM C Tabn.2.

Tabnuua 2
NamepeHune conpoTMBNEHUS N30NSALMN MeXay ABYMs 0OMOTKamu 1 Mexay obmMoTkon 1 6akom TpaHcdopMaTopa
TpaHcdopmaTopsbl n YyacTok O6Gs3aTenbHOEe COEQUHEHUNE C 3AXUMOM
aBTOTpaHcopmaTopsbl nsonauum
MoTteHumnan 3asemneHune OkpaH gns
HanpsHkeHUsi TOKa yTeuku
[1Byxo6GMOTOuHbIE BH -HH EH HH Bak
EH -6ak EH Bak HH
I -6ak HH bak BH
TpexobMOToYHbIEe EH -CH EH CH HH , 6ak
BH -HH BH HH CH , 6ak
CH-HH CH HH BH ,6aK
EH -6ak EH Bak CH, HH
I -6ak HH Bak EH, CH
C pacLuenneHHow BH -HH, EH HH, HH,, 6ak
0oOMOTKOM HH
BH -HH, BH HH, HH,, 6ak
HHyy-HH oy HH, HH 1, EH , 6ak
BH -6ak EH bak HH,, HH,
HH, -6aK HH, Bak BH, HH,
HH 4 -6ak HH, Bak BH, HH,
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4.1.3. Tpn namepeHnn ConpoTUBNEHNS U30MALUN OOMOTOK OTCHET NPOBOAAT ABaxabl: Yepes3 15 n 60 ¢ nocne nosBneHns
Ha TpaHcdopMaTope HanpsbkeHUsl, MpU KOTOPOM MPOBOASAT M3MepeHue. [eNcTBUTENbHLIM CONPOTUBIIEHUEM W30MNSALMK
ABMSETCA COMPOTMBIEHME, M3MepeHHoe Yepe3 60 C nocrne MosiBNEHUst Ha TpaHC(OPMAaTope HanpsiKeHWsl, Npu KOTOPOM
NPOBOAWIN U3MEPEHME.

Mpn npuemo-coaTouHbIX UCMBbITAHUAX TpaHcopmaTtopoB MowHOCTHIO A0 1 MB-A  BKMHOYUTENBHO U3MeEpeHMe
COMPOTMBIEHMS U30MNSALMKU JOMYyCKaeTCcsl MPOBOAMTL TONbKO Yepe3 15 ¢ nocne nosieneHns Ha TpaHcopMaTope HanpsiKeHus,
npu KOTOPOM NPOBOASAT n3mepeHue. MamepeHHoe 3Ha4YeHne SBNSETCA AeCTBUTENBHBLIM CONPOTUBIIEHNEM U30NSALUN.

4.1.4. KoachbdunumeHT abcopbuum, KOTOPLIN ABMASETCS AOMOSHUTENbHLIM KPUTEPUEM OLEHKM COCTOSIHMSA M30NsAuUuun,
paccunTtbiBatoT no dopmyne (1).

4.2. MsmepeHme TaHreHca yrna gunanekTpn4ecknx notepb 1 eMKOCTU obmoTok

4.2.1. TaHreHc yrna guanekTpu4eckux notepb M eMKOCTb OOMOTOK M3MEPSIIOT B COOTBETCTBMM € Tabn.1 no npuemnemon
ANsi U3MEPEHNIN CXEME U3 YMCIa NPUBEAEHHbIX Ha YepTexe.

MNepeBepHyTas cxema

1 - TpaHcopmaTop NuTaHus; 2 - 0bpa3sLoBLIN KOHAEHCaTOp; 3 - ranbBaHOMETP; 4 - pe3ncTop;
5 - perynupyembliin koHOEHcaTOp; 6 - perynupyembivi pe3uctop; 7 - UCMbITYEMBbIN 00bEKT

MocnenoBaTenbHOCTL U3MEPEHUIA HE HOPMUPYHOT.

Mo cxeme 8 yepTexa M3MepeHVUs NPOBOAAT ABaXAdbl: NPW MOAKMIOYEHHOM OObEeKTe M3MEpEeHUst K Cxeme MocTa W Mnpu
OTKITKOYEHHOM OOBEKTE M3MEPEHUsT OT CxeMbl MOCcTa. EMKOCTb OBOMOTOK () M TaHreHC yrna AnaneKkTpnuyeckux notepb (tgs) B
3TOM Crly4ae paccyMTbIBalOT C y4ETOM NonpaBok no dpopmyrnam (2), (3) COOTBETCTBEHHO.

4.2.2. N3mepeHue TaHreHca yrna [OuaneKTpu4eckux noTepb M eMKOCTM ODOMOTOK pekoMeHAyeTcs MpOoBOAWTb Mpu
HanpsxeHun oT 25 0o 60% ncneiTaTenbHOro HanpsbkeHus vyacTtoTtsl (50+2,5) Mu.

Ecnu BbiBOgbl 0GMOTKM MMEOT pa3Hble ncnbiTatelibHble HanpsaXeHud, To Npu n3MepeHnn cneayet nNnpuMeHATb MeHbllee
ncnblTaTtesibHOEe HanpaxeHue.

,ElOFIyCKaeTCFI n3MepeHne TaHreHca yrna ananekTpn4yeckmnx notepb 1 eMKOCTUu 0OMOTOK C UcnbITatenbHbIM HanpsxXeHnem
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20 kB n 6onee npoBoantb Npu HanpsxeHumn 10 kB.

4.3. HOpMMpOBaHHbIe 3Ha4YeHUA ONIANEKTPUYHECKMX NapaMeTpoB MU30NAUNN OOJIKHbI ObITb YyCTaHOBIEHbl B TEXHNYECKON
OOKyMeHTauunn nsrotosutens.

CseaeHua ona aHanumsa pesynbTaToB U3MEpPEHUN NPUBEAEHbI B MPUMOXEHUN.

5. OBPABOTKA PE3YJIbTATOB U3MEPEHUN

5.1. KoagpumumeHT abcopbumm paccuntbiBatoT No hopmyne

Hﬁﬂ
Fooo=10 , 1
af RIS ( )

rAe Ry - CONpPOTMBMEHME M30NALUMKU, U3MepeHHoe vepes 60 C nocne nosiBNEHWst Ha O6bekTe HamnpskeHus, Npyu KOTOPOM
NpPOBOAUIMN N3MEPEHNE;

le - conpoTtuBneHne msonAauunmn, N3MepeHHoe 4epes 15 ¢ nocne nosiBneHus Ha obbekTe Hanps>XeHund, npm KOTopom
nposogunn namepeHume.

,D,OI'IyCKaeTCH HEe paccyuTbiBaTb KOS(b(*)MLI,MeHT 8600p6LI,VIM, ecnn ero HopmumposaHHoe 3Ha4YeHuWe He YCTaHOBJ1IEHO B

TEXHWUYECKON AOKYMEHTaLMN N3roTOBUTENS.
5.2. Mpun namepeHnn no cxeme 8 YepTexa EMKOCTb OOMOTOK ( () M TaHreHC yrna AManekTpu4eckmx notepb (tgd) ¢ y4eTom

nonpaBoK paccynTbiBatoT Mo hopmynam:
C=C-C,, 2)

¢

& . O
ted =Etg<5—?ntgfam., (3)

roe ' - eMKOCTb, U3MepeHHasa npu NnoaKnto4YeHHOM obbekTe n3MepeHuna K cxeme MoCTa,

Ccn'r - EMKOCTb, U3aMepeHHasa npu OTKINH4YeHHOM obbekTe n3MepeHna oT CXeMbl MOCTa,

tgh - TaHreHc yrna AnanekTpuyeckmx notepb, U3MepPeHHbIM Npu NOAKMIYEHHOM o6bekTe N3MepeHnd K cXxeme MocCTa,

tg8,, - TAHFEHC Yyrna ANSNEeKTPUHECKUX NOTEPb, M3MEPEHHDIN NPK OTKIMIOYEHHOM 0BbEKTE MSMEpPEHMst OT CXeMbl MOCTa.
5.3. Yucnoeble 3Ha4YeHUs1 QUINEKTPUYECKMX NapamMeTPoB U30NSLMN HeOBXOAMMO yKasbliBaTb B HOPManvM3oBaHHOM BUAe C
TOYHOCTBIO 10 BTOPOro 3Haka (Hanpumep z =3 01-10° OM unm 3,01 MOM, ¢ =412-10° N® unn 4,12 H®, 155 = 2 34107 UK

tgh = 0,23%, K, =1,37).
6. OOOPMNEHUE PE3YJIbTATOB U3MEPEHUWA
6.1. Pe3ynbTaTbl U3MepPEeHUn ANINEKTPUYECKUX NapaMeTpoB N3onauumn cnegyet oopmrisaTbe NPOTOKOSIOM U3MEPEHNIA.
6.2. B npoTokone namepeHun gomkHbl 6biTb NprMBEOEHbI:
1) TemnepaTypa U3onsumu, Npy KOTOPOI NPOBOAUINU U3MEPEHUS;

2) conpoTtueneHne u3onAuMM OBMOTOK Ry U Rjs (B OMax wnuM Meraomax), HanpsbkeHvwe, npu KOTOpoM MPOBOAWM

N3MepeHua;

3) koachbpuumeHT abcopbumm (ecrnm ero HOPMMPOBAHHOE 3HAYEHWE YCTAHOBIMEHO B TEXHWYECKOW [OOKYMEHTaLuu
N3roToBUTENS);

4) TAaHreHc yrna AnanekTpun4ecknx notepb B abcontoTHbIX eanHnuax UM B NpoueHTax, a Takke eMKOCTb B nMKocbapap,ax
mnnn HaHod)apa,qax N OTHOCALLMECA K HAM HanpsXXeHusd, npu KOTopbiX NpoBOOUITN NSMEPEHUA.

7. TPEBOBAHUA BE3OMNACHOCTH
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FOCT 3484.3-88 (CT C3OB 5266-85) TpaHcchopmaTopbl cunoBble. MeToabl M3MepeHnii AnaneKTpUYeckmx napameTpoB Ctpanuua 9
n3onaunm
FOCT om 30 aseycma 1988 e. Ne 3484.3-88

TpeboBaHusa 6esonacHoctn - no FOCT 12.3.019-80.

NMPUNOXXEHUE
CnpaBo4Hoe

CBEOEHMA ONA AHANU3A PE3YJIbTATOB U3MEPEHUN

1. Pe3ynbraTbl UISMEPEHUI COMPOTUBIEHMS U30MALMM U TaHreHca yrna AN3NeKkTpUYeckmx NoTepb, a Takke paccumTaHHbIN
KoacpmumeHT abcopbuumn cnyxaT [ns AOMOSHUTENbHOM OLEHKM TexHorormyeckon obpabotkn wusondumm mn obuiero
COCTOSIHUS! U30NsUMM TpaHcgopMaTopa. Kpome Toro, namepeHHble 3Ha4YeHus CryaT UCXOOHbIMU AaHHbIMU Afsi CpaBHEHWUS
MPU KOHTPOSbHbIX (NPOMUNAKTUYECKNX) M3MEPEHUSIX B IKCMfyaTauum WU SIBASIOTCS KONMUYECTBEHHOM XapaKTepWUCTUKOM
COCTOSIHUS! HOBOW N30NSALMN.

2. I'Ipm I/ICI'IpaBHOVI n3onAaunn TaHreHc yrna guanekTpuyecknx notepb He3HauYnTesibHO NoBbilLaeTcA B 3aBUCUMMOCTU OT
3Ha4YeHUA NPUNOXeHHOro HanpsXxXeHus.

3. 3HauyeHue koadpmumeHTa abcopbumm MOXeT OblTb pasnUYHbIM AN PasHbiX M3OMSLMOHHBLIX KOHCTPYKLMIA Npu
OMHaKOBOM YPOBHE COCTOSIHUSI U30MSALIMM.

4. Mpun obLlel OLEHKE COCTOSHWUA M30MAUMU criefyeT YYuTbiBaTb aGCONIOTHbIE 3HAYEHUS COMPOTUBINEHUS U3ONALUM,
TaHreHca yrna OuanekTpudeckux notepb, koadpduumeHTa abcopoumm.

TekCcT JOKYMeHTa CBepeH no:

ocmumansHoe nsgaHue

TpaHchopmaTopbl CUIOBbLIE.

MeToabl ucnbitaHmn n namepenui: C6. FOCTos. -
M.: U3paTenbcTBO cTaHgapToB, 1989

Vndpopmanns npenocrasneHa "MK "Tedect”
Ycyru anekTponabopaTopun v MpoeKTUPOBaHNUA 110 Beelt Poccyn

https://ik-gefest.ru
T'onosHoIt oduc: Mocksa, HaropHsiit mpoesy, gom 10, kop1t. 2, cTp. 4., Ten. +7 (499) 703-47-65

IlocMOTpeTh Hally Ipe3eHTalI0
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