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Mpepucnoeue

1 PASPABOTAH TenepanbHbiM rocyQapcTBEHHEM BoaMeTHbIM GOPAI0BATENEHEIM WY RERDEHWERM

BRICWErD NpodeccHoHaneHors oGpaiopanka « MOCKOBCKKMA rocy0apcTREHHBIR YHHBEPCKHTET NyTad coobwe-
HHA MrnepaTtopa Hakonaa e (MY TIC (MEETY

2 BHECEH TexHHY£CKAM KOMUTETOM NO CTAHZARTHIAUWA TK 45 « eneasoaoposHBER Toascnop T

3 ¥YTBEPWIEH W BBEJEH B JEACTBME Mpurazom DegepansHOro areHICTEA NO TEXHHYECKOMY
pErynupoBAHKKG M MeTponorik oT 14 cenTabpa 2017 r.Me 1102-c71

4 BBEOEH BINEFPELIE

DegepansHOe AaredTCTED N0 TEXHWHECKOMY DErYNIMPOBaHMID M METDOMNOTMA HE HECET OTBETCTEEHHOCTH
3a NaTeHTHYH YMCTOTY MacToAwero crawgapta. MaTtewTooGnagaTens MOMET 3aABWTL O CBOMX NPaBax M
HanpaenTs B PeaepansHoe argHTCTEO N0 TEXHWHECKOMY DETYIHPOBAHMID M METDRONOMMW APrYMEHTMPOBAHHDE
NpegnoMesUe O BHECEHMM B HACTOAWMA CTaHOapT Nonpasky ANS YKasaMwA WHGOOPMAaUWK O HanWYun B
cTaHfapTe 06 LEKTOB NATEHTHOND Npasa U naTedToobnagaTena

Mpasuna nouMeNeRUR HAcCMOAWe20 cmardapma yomaroenaks @ cmamee 26 PedepansHosa 3akona
T 28w 2015 2 Ne 162-03 « 0 cmandapmuialud @ Poccudcrol @edepadudy. Megopsaluus ofl Uarenre-
HLUAK K HECMORLWEMy cmandapm )y MyBnusyemech @ eWescdH0M (0 COCMORHLID Ha T AHEA0A Mekylueso 20da)
UHDOpAMALLIONHOM PRASAaMEne « HalyuoHansHeie cmandapmiis, 8 0QuUULEALMLIL MEKCT UaMeNeRUL U nonpa-
BOM — & SWSMECAYHOM URiAOpMALUOMKON paszamens cHayuoranekbie cmandapmes. B cnyyas nepe-
CMOMPa [JaMentd] Loy omMeHsl HECMoAWes0 cmaxdapma coomeamomepiowee peedomnesve Gydem
IYENUKCESHO 8 BAUXaleM ShINYCKE BMEMECAYHMOS0 UHDODMALUOHROZ0 VKAZAMENT sHauUoNaNsNLe
cmakdapmedy. CoomMeememayownan usdopmalus, yaedoMnasule U MeKcMbl DaIMELLEIMCH IMAKKE &
UrbopMauUoNHol Cucmere 00LWeE0 NoNeEINEaHUR — N auyLansnoM caume TadepansHoan a2eMmeitaa
12 MEXHUYECKOMY DE2yNUDOEaNUK U MEMPON0SUY @ camu Mumeaprem (www.gost ru)

& CrangapTradapm, 2017

HacToAWwMA CTaHOAPT HE MOMET Bk Te NOMNHOCTEI MMM Y3CTUYHD BOCIDOWIBE0EH, TUDAMWDOEAH | pac-
NPOCTREHEH B KAYECTES PUUMANEHOMD H30aHKMA Gea paspellerns PelepansHors aradTeTaa N0 TEXHMYECKD-
Ky PEMYIIAPOEAHHI0 W METRONOM
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HAUWOHANbBHBIW CTAHOAPT POCCHMWACKOW SEOEPALMUM

METO[b! UCNbITAHWW OEBLEKTOB XENE3HOOOPOXHOMO TPAHCNOPTA
B LENAX NPOONEHWA HASHAYEHHOID CPOKA CNYXEBLI

YacTte 1

CvnoBkie TpaHChOpMaTOPLI W ABTOTPaHC(OPMaTOR TATOBLIX NOOCTAMLIWA,
TpaHCcopMaTOpPHEIX NOOCTAHUWA M MHHERHLIX YCTRORCTE TAMOBOMD INEKTRPOCHAGHEHHA
MeneaHon oporn

T he raitway rensport objects testing methods of prolongation operating cycle. Part 1
Power transformers and auto transformers for rellway power substations, transform substations
and powar supply linear devices

Data eeenedda — 2018—04—01

1 OBnacTe NPUMEHEHHA

HaCTOAWMWA CTAHZAPT PACNPOCTPAHARTCA HA MACMAHBIE CHNOBEE TRAHCDOPMATODL M aBTOTRaHCOopD-
MaTopkl [ganee — TpadchopMaTopes) TAMGBLIX NOGCTEHUMA, TPAHCHOPMATODHEIX NOGCTRHUMA ¥ NHHERHBIX
YCTPOWCTE TRFOBOID ANEKTROCHATHE HAA MENEIHOW OOPOTK W YCTaHaBNWBaeT METOgEl MX MCNHTAHWA B UgNAX
OLUEHEM WX TEXHWHESCKOMD COCTOAHKWA. CTaHgapT MOMeT SbiTh WCNONB30BAH OMA HCNbLITAHWA, NDCEOOHMbIX
B LENAX H3IHaYeHMA HOBOMD CPOKa CNymbsl,

2 HopmaTHBHGLIE CCLIMKK

B HacTOAWEM CTAHZADTE MCNONEIOBAHSE] HOPMETHEHBIE ConINEK HA CRENYsLKG CTAHGADRTh

FMoCT 12.1.044—B8 CucTemMa cTavfapTos BeagnackocTy Tpyaa. MNoxaposipeBoonacHoCcTe BEWECTE
W MarTeprancs. HoMEHKNATYDa NoK3laTened | MeTo0s WX ONpedenaHis

M2CT 982—80 Macna TpaHcopMaTopHuie, TexHHYeCKHE YCNoBa

M3CT 3484, 1—88 TpanchopmaTopsl cinoasie. MeToge! anekT poManiMTHEX MCIETaHWRE

M3CT 34584 3—88 TpancdopmMatopsl cUnoBee. Merogs MasMepeHdEd QUAanekKTpPUYeCckny NapaMeTpos
HWIOMALWK

MCT 58985—79 HedTenpodyeTsl. MeTod onpeaene WA KMCNOTHOCTH M KMCNOTHOTO YKMana

MoCT 6307—75 HedmenpogykTe. MeTod onpedeneddA HanWYHda BogopacTEopMMBEX EMCIOT W
WEnoqer

M2CT 635670 HedrenpoayeTs. Merod onpegensqus TEMNEDaTy P BCMBILLEM B 33KDLITOM THMME

M2CT 6370—83 Hedme, HedTenpoaykTe 1 NpHMcam. MaTon onpenens HiA MeXaHHYeCckrx NpHMeced

M3CT 6581-—75 MaTtepWans 3NeKTROWICNALHOHHBE BMOEME, MeToObl aNekTPHYEChMK MCNBTaH A

MoOCT 7822—75 Macna kedTAHee. MeTod onpegensyya pacTBeopeHHoR Bodsl

M23CT 8105—74 Uenmonoaa. MeTon onpedeneHa CpegHed CTEMEHN TOMMME D3 au

M2CT 1136296 HediTenpodyrTel W CM3304HbIE MaTepdansl. Yvcno HeftTpandaaund. MeTtog norTes-
BHOMETDHYECKOND THTROBAHKA

MCT 11677—E85 TpanchopMaropsl cunoBeie. OEWKe TEXHMYECKHE YCNOBUA

FMOCT 15150—62 MawwuHsl, NpEbopsl W ADYIME TEXHEYECKHE HIOENHA. YICNONHEHHS ONA DasnHYHbx
KAMMATHHECEHX DAR0HoB, KaTeropuH, yConoB«A JKCMNYaTAUWA, SpaHeHis W TRaHCNOPTHROBaHKA B YacTK
BOIASHCTEMA KNKMATHYECKKY (DakTOpOE BHELLHER Cpe kL

MCT 16110 TpascdopMaTopbl CHNoase. TepsiHel ¥ ONDeaenaH¢ A

MamaHue SPHUHANBHOR
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MOCT 16504 CucTesma rocydapcTEEHHBIX ACNBTAHKMA NEOOYELHKM. MCneITaHWA ¥ KOHTRON: KadecTas
MECEYEUNA,. DCHOBHBE TEDMAHE W SN paaensHna

MCT 17216 YWCToTa NPoMBIWNEHHAA. KNAcChkl YHCTOTE WHOKICTER

MOCT 20287 HedTmenpooyeTs. MeToge onpelenesds TEMNepaTyp TEKYHECTH M 33CThiBAHKA

MOCT 2102375 TpancdopMatopsl chinoswa. MeToabl HiMepeHdi XapakTEpHCTHE YHacTHYHED: pas-
PADOE NEH MCNETAHAARX HANPAKEHAEM NREOMbILLNEHHDR YacToThl

MOCT 22756—77 TpauwcdopMaTopbl {CHNOBLIS W HaNPAMEHWA] ¥ DE3KTOpLl. MeToOk HCNLITaAHWA
INEKTRHYRCKON NDOYHOCTH HISNALNM

MOCT 26703 Xpomarorpadol aHandTidecike raacesie. O6WKME TEXxHKMHeckre Tpebosanka v MeTodb
WCMBITa KA

MOCT 32192 HagewHocTe B EeneaHodopodHoA Texhuke. OCHOBHBIE NoHATHE. TepMKHE W onpaie-
NeHKA

MOCT 32895 3nerkTpudHEALAA ¥ ANEKTROCHADHEHHE Kenearbix Jopor. TepsHbl M oNpedeneHis

MOCT IEC 61188—2014 Macna dacnauuoHHse HedTarse, Metoas onpegeneHds 2-dwpdypona M
POOCTREHHLIX COSLMHEHKEA

MOCT P B.568 MNocygapcTeeHHAaA cHcTeMa obecnedye WA eQMHCTES HIMEePEHKN. ATTECTAUKMA HChBITa-
TensHoro 0Bopygosanus. DCHOBHBIE NONOHEHHR

n pumMeENEHWNBE— MpM NoNBSCAEHKA HACTOA MM CTEHOAPTOM yeneccodpaaso NSOEEPWMTE SEACTERE COLINODY-
HEX CTAHJARTOE B HHIZ".'IEI:'.‘IMEHHI:I HHOR CHCTEM:a oflWero NoNs3083HWA — HA opHydansHoM caaTe PegepgansHaro
AMEHTCTES NGO TEXHWYSACEOMY DETVNADOBAHMED W METROMOIHEY B CETA MIHTERHET W@ NO XErogH oMYy BHMOPMALAOHEO MY
YESIBTENED asHaywoHaneHe & cTaHaa PThin, KOTOREA ON jlﬁl'llrl KOBESH M0 COCTORHWK HA 1 AHBEDA TEEYLWETD rasa, ¥ No Beinyc-
KaM EReMeCAMHOMo HHPOPMAaLHOHHOID YREZaTeNA *HEYWORENEHEIE CTEHABDTE » 28 TEKYLWWA rog,. Ecnw aaMesaH cosinoy-
HEA CTEHAA0T, HE KOTODHA 33HA HEO03THDCBAH=AA CCRINKD, TO PEEOMEBHAYETCR MCNONSICEATE OSACTAY LW YA BEQCHID
ITOM: CTAHGARTE CYYeToM ACEX BHECEHHE X B AaHH Y BEDCHI MEMEHEHHA. EcnH 3amMeseH CoBNOYMHE R €TaHga PT. H& EOTO-
PEA OBHA DRTADOEAHH AR CORINGA, TO PEKOMBHOVETCR MCNONB2088Th BRPCHKD 3TOM0 CTAHGERTE C YEASAHHEM Bl e Foa0 08
YTEEDHAEHHUA [NPWHATHA ). Ecnu nocne YTESDEOSHHA HACTOAWETND CTAHGAPTA B CORNGYHE A CTEHIADT, HE EOTODSIA a4
AATUPOBEAHHAR CORNES, BHECESM0 HAMBHEHWE, ABTDAMTMEE LSS NONOXEHME, HE E0TODOE 08HA CORNEE, TO 3TO NoNOKe HW e
perOMeHOYE TSR NP MMEHATE B8 3 YHETA QEHHIID HWAMEeHa HWA. EcnscornoHHeiR CTEAHGART OTMEaHSH Geszamerk:, TONONGHS-
HHE, B HOTOROM O3HE CCeINKd HA Hero, peXoMEHOVETCA NPHMEHATE B YACTH, HE S8 TRArdBAD L BA 3Ty CCaINKY.

3 TepMKHbI U onpegeneHuUnA

B HacToAWwemM cTaHjapTe nNpaMeHeHs TepMiHe no FOCT 16110, TOCT 16504, MOCT 32152 W
MoCT 32895.

4 MeTtoabl MCNbITAHWA

4.1 Obwme TpedoBaHKA K TpeGoBaHKA GEIONACHOCTH

4.1.1 HMeneimaduA TpascopMartapos B LENRK NEoanesHiA HaaHa4e Hora cpoka cnywisl BEINONHAKRT B
NocnenoaaTens HoCTH,

- MCNBITAMWA Macna 1a Gaxa TpadchopMaTopa,

« WCABITAHWA MaCNa 1a GaKka KoONTaKTOPOoR YCTDOMCTRE NepernYe A OTEETANEHWA 0BMOTOK,

= WCNBITAHWA MACTA KA MACNOHANONHEHHELY BROOCE,

- OUEHEA BAAMHOCTA TEEDOON HI0NALKH,

- HAMEpEHHE NOTEPE M TOKA XONOCTOrD X043,

< WIMEPEHHE CONPOTHENEHWA GBMOTOR NOCTOAHHOMY TOKY,

- HIMEpEHHE NOTEPE W HANPAKEHWA KOPOTEOND JI3MEIKIMHA

- WIMEPEHME XADAKTEPUCTHK YACTUHYHLIX DAIPAN0E B MACMALWA,

- WAMEPEHHE QHANEKTDHYECKHE NAPaMETDOR MAoNALMK,

- HCNBITAMWA ANSKTRMHECKOR NPOYHOICTA H30MSLUHH,

- HCNBITAHWA Gy MaMHON KI0ONASUMH 0SMOTOK.

4.1.2 MonuiTanda, nepaddcnedHsle B4.1.7, BHNONHRIOT Ha BulBEdeHHOM W2 paboTel TpaxcdopMaTope.
Mpw NOOroTOBKE M BRNDNHEHMM MCNETaHWAE cobmnogaioT TpeGoEaHKA BRA0NACHOCTA B COOTEETCTEMA G NpaRK-
NamMu No oxpaHe TPYOA NPE 2ECINYaTALHA INEKTOoYCTAHOROK [1] M HOPMAETHEH MK OCKYMEHTAMK BNAOEMNEUA
HENeaHoqopoMHON MHDDACTEYETY Dk,

4.1.3 Boce ardkl MCMBITAHWA NPOBCOAT NPW HODMAaNEHEER 3HAY9EHHAX KNAMaTHYeCcKER DaKTopoB No
MoOCT 13150 {nymKr 3.158).

2
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4.1.4 CpegcTea vaMepeHdi, NPUMEHASMBIE NDM MCNETaEHHAY, A0MHHE GblTe BEMYEHE B [ocydap-
CTESHHEA pEecTp CPEOCTE WAMEDEHKA, NOBRDeHE! (KANWODOEaHE!) H MMETE OTMETEN B dopMynapax (macnop-
Tax), NoATES P OAMUME HX NDMIOOHOCTE K IPHMEH S,

JHODYOORAHHE, UCNONEIYEMOE ONA HCNBTAKKA, 00NHHO DeTe aTrecToaano no FTOCT P 8,568 n npoae-

peHo Ha paboTocnocobHOCTE.

4.2 McnkiTadkdA Macna \a Gaka TpancdopMaTopa

421 OT6H0p MAcna 4NA HCNbITAHKME NPOWMABSOAT HE MEHEE YEM Yapea 1 CyTHY NOCNE TOrg, Kak TpaHe-
ropaaTop npopalboTan ¢ TeMNepaTypol He Hike TS5 “C. [nA KoHTponA TeMNeparypel MCNONBI YT JaTYHKK
TEMNEPATYDb, ABNKIOWWECA YAcTe KOHCTRYEWMKM TRaHchopmaTopa, MMM TEQMOMETPE C UEHOA JENEHKA HE
rMeres 1 "0 w Npegency aonyckassMon abconioTHOR NOMPe W HoCTH He Beiwe L 0,5 “C.

4.2.2 Cocrap noKasatened, Ha COOTRETCTBME KOTOPEIM NPOBOOAT WCNETaAHKE MACHA W3 Gaka TpaHc-
GropMaToRa, METOOE MCNBITAHWA W TPE0OBAHKA K OLEHKE De3yNeTATOE MCNBTAHMA NpHESdeH: B TaGnKMue 1.

HMonelTad«Aa no cTpokas 1—5 BRNoNHKINT GNA TpascdopmMaTopoR © BeICLAM HanpAadxexwen 20 35 5B, no
cTpokam 1-—10 — gna TpadcopMaTopoB C© BRICIUMM HanpAxeHues 110 B « 220 #B, no crpoke 11 — anA
TRPAHCHOPMATOPOE C BRICIUMK HANPAKEHHEM 00 15 B MOWHOCTRD Beiwe 1000 kB - A W C BRICLWHMK HANPAXEHA-
&M Bbille 15 KB HE3aBWCHMO OT MOWHOCTH.

4.2.3 PeaynNeTaTbl HCNbITAHWA CHUMTAKNT NOAOKWTENEHBIMA, @GN IHAYEHNA BORX NOKATATANENA HAXOOAT-
CA B Npeenax, ykaladuex B Tadndee 1. Ecny apadense 20T Okl QOHOMD M3 NOKSIATENSN HAXOOWTCR BHE
NEpeJencs, YEa3asHes B TaBnMue 1, TO HCNBITAHWA NDEKpALLA0T W TRAHCHODMATOD CHUMTANT HENDMMOOHEM &
NPOONEHHI0 HAIHAYEHHOND COOKE CRYHEELI.

4.3 MenbiTadHvA Macna i GAKa HKOHTAKTOPOB YETPORCTEA NEPEKNDYeHHA OTEETENEHHHA 0BMOTOR

4.3.1 ¥ macna va Gaxka KOHTAKTOPCR YCTRPOWCTEA NepeknioHeEHHa OTEETENSHWA 0GMOTOK CnpedenfioT
NpoBKEROE HaNPpAKEHAE. MeTod HCNBITAHWA 3HANOMHYEH KANOKEHHOMY B cTpoRe 1 Tabnuys 1.

lreGnuya 1 — CocTaa NOLKA3ATENSA, HE CODTESTCTEME SOTODRIM NEOB0O4AT WCNETEHWE MBCNA W3 taka Tpascopra-
TOPA, METOAH WCNETAHKMA @ TeeboBaHUA K CUSHKE DB 3YNBTETOR WCN=ITAHMA

HanMoHDBAHME MOERa3IaTEnA

CoBifEa HA HOPME THEHER
OOEYMEHT, B KaTApom
PEFHAEAEH METOE HERETAHMA
HMF 30 S

Bricweer nanpuwed e, i,
MNH KDHCTORETHEHES
aeobEHRDETH
TRaHCEapMATaRA

I peEneH
ODTYCTHESE JHAwE A
NOKAIATENHA

NpUCAQKEH, H2 MeHaa

1 NMpofkeHoS HANPAKEHRNE, HE MEHEE Oo 15 208
FOCT 6581 (paigen 4) Ce. 15 oo 35 axniou. 258
Ca. 35 ao 150 Brnsoy. 40 kg
Ca. 150 oo 220 sknwoH. 60 kB
2 HucnoTHoe ymcno, He Gonee MoOCT 5885 NixBoe 0.10 srir
[pEzaenE 1T—d4}"
3 TeMnepartypd BCNeIWKK B 28peiTom | FOCT 12.1.044 Niefos 128 *C
THITIE, HE HeEHE (noapazgen 4.41"
4 Bnaerocodepxasde, He Gonee TpaschopraTops c | 00025 %  macch
MMNEHoYHOR W B30THOA | Wnw 25 riT
FaCT fa22 SELATEMN MACAE
{pEsaens 1—d |
; : Mpouwre  Tpeschopsa- | 00030 %  wmacce
TOR b Mni 30 rit
5 Knaco HMcToTe no POCT 17216, e | TOCT 6370 NwBos 13
Bl L& {pEsaEnL 1—d4}
G TaHreHc yrne auanekTpeaqeckds no- | FOCT G581 {paznen 2) | Nwfoe 5 9
TEpe NpW 90 °C, He Gones nnu M3CT 982 (nyHET 5.5)
! CofepMEHHE  BOOOpECTEODMME: | FOCT 6307 Nifoe 0,030 % macce
EMCAOT M wenoved, se Bonea [pEsgens 1—4}
4 ColepkBEHHE BHTHOKHCNHETENLHOR MeToanks [2]EI Nfos 0,10 % WMBECCH
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Okanvaduse matinuys |

Copne ra HOpMATAB A Bricwesa panpaxaqae, kB,
OOEYMEAT, B SOTapaM MW FOHSTPYETHE HE S Mpegenssn gonysTiMoe
FlaH esHImaHEE NOKAIATENR
MPHBELEH METOD HEALITAHNA oEafaHHaSTH THHUEHME ORI TSN
P WS [ H A A ToaHCth G P & TR

8 TesmnepaTyps 38CTEEAEHWA (Tonsxo | FOCT 20287 NeabGoa Munyc 60 “C
ANA BEETHYSCREE MEGEJ'I:I. HE BEILUB

10 rEJ-I:IEE,J_E;"_'-Hi-EHHE' | TONBRD 4na HBMEFIEH:H!H BHNSAHAKT MNeafos 4.0 % ofiuwema
TP‘EhE‘-‘ﬂ}G PRATOpCE C NA BEHOYMHOA 38- SHENATANBCENW MEI02RM

W WT3A), He Bonas DO MET-I:IFFI&I:PCM N

roCcT 26703 B cooTee-
TCTEM#® C PYKOBOACTEOM
WIH MaTOOWEOMH HE XpoMa-

TOTRAD KOMEDETHOM THNAE

11 KoHuesTpRa- Bogopoda (Ha) 100 ppm
UMF PECTECDSH-
Hbl¥ rasoE, He

BRILLE! BUETHNEHS (C,H,] Nwfioe 10 ppm

meTaHa (CHy)

aTuneHE (CaHa) 100 ppm
MamepeH#A  BEHNOOHAKT
AHENUTHHECKHM TE30SEM
XDOMETOrpadom no | TpaHCHODMETORE c 500 ppm
FOCT 26703 B cooTEe- | NUEHODMHOM W A30THOA
OHCH4a yrnepolda TCTEM# C PYEOBEOICTEOM JFUMTAMKA MAacna

[a]] AW METOIHEOR HE XpoMa-
TOrpad KOHKRETHOMD THRE

3TaHa (CaHg) 50 pprm

Npouse Tpadcdopma- 500 ppm
Topsl

TpaHocBopMETODE [ 4000 ppm
NAEHoOHHoOA W 330THCA
yrmekMcnoro raza J3WMTIMA Macna

[C.-':"_:l

Mpouse Tpadcdopma- 4000 ppm
TOpS

" Nonycraerch onpenenaTe no MOCT 11362 (pazgens 4—11)

“' NonyckaeTch onpeaenate no MOCT 6356 (paagens 1—4).

" OonyckasToR ONPEaEnaThe C NOMOWEN 3HANWTHYECKOTD rA30B0re spoMaTterpada no MOCT 26703 B cooTeeT-
CTEWM £ DYHOEDOCTEOM MMW METOAMEOR HA XPOMATOFPAD) HOHKPESTHOIS TUNE.

4.3.2 PeaynuTaTel MCNETaAHAA CHATINT MONOEATENBHLIMA, 8CNWM 3HAYEHHE NPOSHUBHOTS HANDAKEHHA
COCTABMAST HE madea, ¥B:

250 ... ... ... ... . BEKOHTAKTORAX C MAGNALUMEH Ha HanpAxeHHe 10 KB,
M i s s s ® * Ha HanpaseHns 35 kB,
350, ... .. .. ... " " Ha nanpaxedne 40 kB,
i e T e " " Ha Hanpasedne 110 4 22086,

Ecni sHaqesHse npoBMEHOrD HANDAMEHWA MEHEES YEAIAHHOM, TO HCTBITAHWA NREKDaLLa0T U Tpadchop-
METOD CHATAIOT HENPMIOOHBIM K NPOLNEH KD HAIHAYSHHOMD CpoKa ChyEbl.

4.4 HenbiTaHuA Macna va HergépMeTHYHLIX BEOAOR

441 ¥wmacna v HerepreTHHHEX BECOOR ONDEaenAKnT Bnarccodepkande. MeTog HenelTaHWE aHano-
FHYEH MANOHEHHOMY B CTPORE 4 Tadnuue 1.

442 PeayneTaTel ACNBITAHKA CHATROT DONCEHATENEHLIMA, BCNW 3HAYEHWE BNAMSCOQBHAMMA HE
npepsiwaer 0,0030 % macce wnk 30 0T, ECNK aHaYeHie BNarocodepsalinn Sones YEasaHHoro, To MGk TaHHA
MNPEKpALAINT W TRAHCHOMMATOD CHMTAKT HENPUIDOHEM K NDOENSHME HAIHAYEHHOD CRoKa Cny Kbk

4.5 OueHKa BNaXHOCTH TREDAOH HI0NALKK

4.5.1 BnassocTe TEEROSH MACAALMA ONPEOENAINT B eNedyiowen Nopaake:

a) WMAMERAKT TAHMEHC YyIN3 QUANeKTPUYeCcKE NOTEDE MA0NALNMK MExTyY ChMOTEa MM,
G} MAMEDAIOT TAHMEHC YTNE QWANeKTPMYECKAY NOTEPE MaCna;

B CNPESEnANT TAHMEHS YINa SAINEKTPAYECKHX NOTE P TBERI0NR KI0NALMM,
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F} Mo guarpaMme Ha pucyHes 1. MCnoNeaya Nony<NeHios No 4.5.2 adadene Tauredca yrna QuanekTp-
HECEWX NOTEPE TESDL0NA MIONALWHA M JHAYEHKHE TEMNELATY PR, MDK KOTOPOA DRNG MAMEDEHD IHAYEHWE TAHMSH-
CaYINa QWanesTDHYECKHX NOTE0E MAOMALHMK MeX Yy COMOTEaMM, ONDEZENRKT BNAXHOCTE TR DADA HI0NALMK.

MamepeHna no NepeYscneqH A a) K G) BainonHAKT NPpK TEMNeEaTYPe 08MOTOK 1 Macna, oTNYanWwedc

He Gonee Yyem Ha 5 °C.
4.5.2 TaWredc yrna QUanekTpHYeckus NoTeps TEEPA0A HICNALMA 1 & BEIMHCNAKNT No popsyne

_tgl\.'i-i'{“‘ll:_r‘lflu I:H:. |1-|

raetg é— sHaqvYeHKe TAHreHCa YIna JQWanerTpHYEckHE NOTEDL MAoTALKK MEKay 00MOTEaME, HIMEPEHHDS

no4.5.1, nepedncneske al, ¥,
19 &, — 3HEYEHWE TAWNEHMCa YINa QWUANEKTPUHECKWX NOTEPb Macna, WaMepeHdHoe no 4.5.1, nepeducne-
HWAE al, %
By W I — KO HUMEHT B BIAVAHKA TAHMEHCOB YINa QUANeKT PHHECKWE NOTeps COOTEETCTBEHHD Macna u Teap-
O0H MaonAUKK, oNpedenAemMed no opaynam (2} 1 (3) cooTeaTcTEEHHO.

195, %
1000

H=5,0%

e H=d D%

10,0 112‘/"—"

7 —— — H=3,0%

n-/ / 1 H=2,0%

10 =

—— H=1,0%
-:_-——E-_- H=0,5%

20 30 4 50 =] o gd T,oC

PUCYHOR 1 — OwarpamMe J88HCHMOCTH MaR 0y TAHIGHCOM YINE SWBNeKTPHYECKAX NOTE DL TASRO0H WICAALUHK (g b,
TEMAEpaTypoA {T] @ BNaMHOCTEN TRERADA WA0nNA Weu (H)

KoadubuumeHTsl BNUAHKE TAHMEHCOE YINa AM3NEKTDRYeCHX NOTEDE COOTRETCTBEHHMO Macna K, 1 TBep-
B0 WAaoNAUKY K BulHHCNAT No Qopsynam:

K = e (2

W (R +a Oy MW, + OV +a QY ¥

Hr = Vi{dy + i DI.I I I"':-I':}l (3

(Qr + 0 OV + Qe Vy + o Ok )
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roe Von vy, — roaddMune HTE 3anonHEHnA NpoMERyTIE sMaay oOMOTEAM HUILWEND W BEICLLIEro HanpREeH WA
TBEHIOA WIONALMER (V50 1 Macnom [V, ) N okpysHOCTH 0bMOToK, ONpeaenAemee no fopmMy-
nam (4 & (5}
3w Oy, — KOEEULMEHTE 3AN0MNHEHNA NROMERYTES MERLY OTMOTEEMK HAIWLETD W BLICILEND HENDANKEHA
TEEDOOA W3omAuWeRn (G ) ¥ macnom (G, ) no pagdycy obMoTox, onpedenfAeneid Nno oopynam
(B M (7Y
1 — OTHOWeHWE JU3NeKTRHYSckon NPOHHLUAEMOCTH MACTONPONMTAHHCA TESPOOR HWAICNALMA K OW-
INEXTPUHECHOR NPOHULASMOCTIA MaCcNa, NPHHWMAEMOE DaBHEIM 2.
KoadduunenTs 3anonHe s NROMENYTES MOy COMOTEAMM HHMILLETD M BRCLIEr0 HANPREeHni TRap-
A0 HaonAuWed V. Macnom V, No okpysHocTH 0BMOTOK BEYHCTIAKT No opmynan:

5

N L (<}
'-S' T 5r.1|

Vs =

V,

1]
1
ey
T
e

rog S, — CyMMapHan WHpKHE PEEr D CPeaHsn DNHHe cyRHOCTeR oDMOoTOK, M,
Sy, — CYMMaDHOE DACCTOAHKE MEXIY PERKAMH N0 CPEOHEA QNWHE OKDYHKHOCTER OBMOTOK, MM.

Koa@EHUMEHTE 3AN0OMAHEHKA NPOMEKYTEE MERTy COMOTEIMNA HHIWETD ¥ BHCLWETD HANDAKEHWA TEED-
Ao waonAyven Q. nmacnom Oy, no paguycy obMOToK BRIMHCIAT Ne dopMynam

0= L )
Ly vyl

o, = L (7}
(Ly +Lg)

rogl. — cyMMapHan TonwMia Sapeepos TRERS0N HI0NA LMK Maxdy oBMOTKaMA N paguycy,
L,y — CYMMAPHAA TONWWHA MACNAHEX apLepos Mexny 0BMoTEaMu N0 paadycy.
MpaeuneHocTE pacHeTos No doprynam (4)—{7 ) NpoBEPRET N0 COOTHOLLEHHAM

Vo W, =1, (B}
Qe+ Oy =1, Lo
Ko+ Ky, =1 [10]

Mpw OTCYTCTEMW MHCPODMALMW O pACONoXEHUN 0OMOTOR QoNyCkagTeA NpuMumaTe K, =0 4u K =06

4.53 PeaynsTaTkl OUEHKM CHATAIOT MOMCKMTENEHLIMK, BCIA 3HAYEHWE BaMHOCTH TEERO0H HI0NALWK
He npeeswaeT 4 %. EcnK aHadye e BRasHoCT i TEEDE0W MI0NALWH Gonee yEasaHHoro, TO MCNeTaHKa Npespa-
WAKT W TRAHCHODMATOR CHMTAKT HENPUIOGHEIM K NPGGNE MWD HAIHAYEHHOTD CROKE CRY WDk,

4.6 WamepexHue noTepk M TOKa XONOCTOro Xoga

4.6.1 Mamepedse npoaagat metogom no FOCT 3424 1 (pasgen 6) npy HOMAHANEHOM HANPAKEHWH No
Tol e cxame, N KoTOPSH NEOWMAB0OMNOCE HIMEDEHHE HA 33B00E-HAFoTOBUTENE,

462 MomyeeHHele THAYSHKE NOTEDE M TOES XON0CTOMND X008 MCNoNkEIYIOT NPKM OUEHKE COCTORHWA TRaHC:
BIODMATODS MM NOCTEAYKLME BCTTEITAHWANK.

4.7 WamepeHue CONPOTABNEHMA OBMOTOR NOCTOAHHOMY TORKY

4.7.1 Mamepedwe CONpOTHENEHWA 0OMOTOK NOCTOAKHOMY TOKY MPOMIBOIAT Ha BOEX OTRETEMNEHHAK,
BCNH B IECNAYATAUWOHHOW ORYMEHTALKK HA TRAHCHOPMATOP HET GPYIMX YEIIAHWA, W BCNK ONA 3TOrD HE Tpe-
BYETCA BRIEMKA aKTHEHORA 4acTy. Mepen namepeHMam CoNpoTHane KA obmoTok TpascdopMaTopos, cHab-
HEHHEIX YCTPOACTEAMM PEryIIHPOBAHHE HANpPAMEHWA, CNEgyeT NPOMIBECTH HE MEHEE TPEX NONHBX LHKNCE
MEpekmoHe KA.

4.7.2 MeTtog damMepeHdd — no TOCT 3484.1 (paagen 4).

4.7.3 PeaynuTaTel HIMEPEHWA CHATRIOT NONOHMHTENEHEIRA, BCIN.

- Y Tpexfaivux TPAHCHOpMaTOpOE 3HAYEHWA CONPOTMENEHKA OTAWHAKNTCA HEe Donee Yem Ha 2 % oT aua-
HEHWR CONPOTHENEHWA, NOMYHEHHBIX Ha COOTBETCTEYHIL M OTRETENSHWAX OpyTWx diaa;

= ¥ 00HODA3HEX TPAHCHOPMATOPOR 3HYEHHA CONPOTUBNEHWA HE OTNHYATEA 0T 3IHAYEHHA 33B0OCKHWK
W NPEOL GYLLKE MaMEDEHKA.

Ecnu xoTA Gkl OQHO M3 3THX YCNODHA HE BEINONHASTCA, TO UCNEITAHKA NPEKPALLAINT W TpanchopMaTop
CUMTANT HENDUIOOHEM K NPOONEHMIe HAIHAYEHHOTD CROKa CywGe.

&
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4.8 MamepeHWe NoTepk W HANPAKEHWA KOPOTKOrD JaMEIKAHKA

481 Yocnopua nMNPpOREOEHMA WIMEpEHMA MNOTePE M HANDAMEHMA KODOTHOMD  I3MBIKAHWA — No
FOCT 3484 1 (paanen 5).

4 8.2 Vlenoneayd NonyYesHBE 8 DesyNeTaTe HIMEREHHA AHAYSHNA HANDAKEHUA KODOTKESM 0 3AMBIEAHKHA,
no MOCT 11677 (NyHKT 3.3) onpedensioT ConpoTUaNeHHE KOPOTEOND JaMeKaHue TpadchopMaTopa.

4.8.3 PeayneTaTel MIMEPEHMA CHATIIOT NONOKHTENLHEMA, BCMW 3HAYSHAA CONPOTHENSHWA KOpOTKSrO
JaMBKAHKA, ONpeaeneHibe no 4.8.2, 0TNKHaKTCA 0T 3HAYEHKA, NOMYHEHHER NDW WCNBTAHKAY Ha 3a800E-
HaroToRMTENE, He Bonee s Ha 3 %. Y TpexdasHelx TRaHCRODMaToPOE, KPOME TOME, IHAYEHWA CONpoOTHRNE-
HIMA KOPOTEGNS 3AMBIKAHWMA HA OCHOBHOM OTESTEMEHMNA W Ha ODOMX KPARHMX OTBETANBHHAX, TAKAKE HE NOMNHE!
OTNHYATECA Gonee 4em Ha 3 %. Ecnd oTnidse Gonee yEaiaadHong, TO MCNETaHAA NReKpalanT i TpaHcdopsma-
TOR CHUTAIOT HENPWUMOOHEM K NPOGNE HAMD HEIHAYEHHOTD CROKS STy D,

4.9 WMamepoeHWe XapakTepHcTHK YACTHYHLI PAIpANOE B MIONALWK

491 YonoBuA NpOBEOEHME HIMEPEHKR XADAKTEDHCTHE YACTAYHEIX DAIRAO0E B HIOAALWA M METODE
HameperHdi — no MOCT 21023 (paagene 1—5).

4.9.2 PesyNeTaThl MAMEDEHWA CUMTIMT NOMONATE M HERE, GCNH MBKCHMaNsHOE IHIUSHWE K2y LEerocs
IAPANE YACTHYHEIX pazpAnos He npepewaaT 100 KN, Ecnv MasciMansHoe aHaus e KamyILensca apana
HACTHYHEY paapaace Bones YKAIAHHOMD, TO KCNETAHKR NOeKPALANT 4 TRaHCHODMaTOR CYHMTAINT HeNpMrog-
i K MPOLASHEK HEAHAYEHHOND COOKa CNYRER.

4.10 MamepeHMe QUINEKTPHYECKMX NAPAMETROB K3 OMNAL MM

¥CNoBWA NPORedeHAA HIMEDEHHR OWINEKTDPHYECEWX NApaMeTpol WIoNALAM, METOOL HIMEDEHHS M
TpeSoRaHHA K OUeHKe peayneTatos — no TOCT 3484 .3 (paanensl 1—7 W NpUnoseHna).

4.11 HenwiTaHHA JNeKTPUYeCKOH NPOYHOCTH HI0NALMK

YCNoBUA NPOSEneHHA MCNEl TAHME 2NesTpHUeckod NPoYHMOCTH HIONALMY, METOOE WCNETaHWE 1 Tpedo-
BAHWA K OUEHES pEayneTaToR — no NOCT 22756 (pasgens 1—3).

412 MeonuiTadnHa BYMaMHOR HI0ONALWK 0DMOTOK

4121 WonedTanKa SysasHol M30NALKA 0BMOTOK NPOBCGAT HA COOTRETOTRME !

= MO CPEGHER CTENSHM NONKMERMIALWH,

= MO COQEpHAHAID DYPaHOBRIX COEGWHEHWA B MACNE.

4 122 CpelHion cTeneds NONUMepaauxy Bymard cnpegenaoT no FTOCT 9105 (paznens 1—5).

4.12.3 Copepxauude QypaHOBLYE COBOWHEHWA B mache onpenensweTt no MOCT IEC 61188 (paage-
Nl 3—11).

4.12.4 PoaynNeTaTkl WCNBITAHAR CHHTAIOT NOMOMATENEHEMKA TRKA OOHOBREMEHHOM BoiNOnHEH A Chagy-
HILLM X YCTHOBIA

- CPpEOHARA CToneHk MNoNMMepHIauydu Gysard, onpegenckiuan no 4.11.2. COCTABNAET HE MEHEE
250 equHn,

- CogepwaHWe PYpPaHoBLIE COBOMHEHWA B Mache He npeasiwasTt 0,0015 % saccl, B ToM wkcne dypdy-
pona He Gones 00,0010 % macce.

Ecni ®0TA Dl 00HD W3 3THX YCNOBKA HE BRINOAHASTCA, TO WCNEHTAHWE NPEKPALWEKNT W TpadchopMaTop
CHWTAKT HENPUISOHLIM & NEOONEHAD HAIHAYEHHOMD CPOKa CNyMDol.
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Budnuorpadua

[1} TMpeexna no oxpadHe TRYOE NEW SKCONYATAUAW 3NEKTPOYCTAHOBOK, YTEEDWASHHEE NpukaiIod MudHdcTepoTEE
TEYAA M COUHANEHDR 33WKHTE Foccrickod Peaepayii oT 24 wona 2013 r Ne 338s

[2]  MeToauss BeiNONHEHHA “IMEpEH Al MAcCoRod Jonq npreans «AFMO0N-1 % (2. 6-gulyTunnapakpesan} B obpas-
UEE MUHEPANEHEIX AHEpreTiYeckns macen. CenaetenecTeo of atTectaudn he T6-09 ot 17 HoaGpa 2009 r., koa
PErMCTpaUNE B PedepanaH0mM PESCTRE MaToOOME HaMepesnd — BF. 1.31.2090.08003
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YOKE21.31 CRC 29,180 OEMN 3185

KnioseBsee cNoBa. CUNoBoR TpaHcropMaTop, asToTpaRcopMaToR, TRIOBAA NOACTAHUKE, TRaHcopMaTop-
HAaA MOOCTAHULWA, NHHEEH0E YOTPORCTED CHOCTEME TRFOBOMD ANEKTRPOCHADMEHKA, HAIHAYEHHEE CpoK CnywDE,
HCNBITAHKA, HIMEDEHWA, NOTERK XONOCTOND X048, NOTEPW KOPOTHOTD JaMblKaHHA, OUANEETDHYECKUE NapaMmeaT-
Pkl MA0NAUMA, TepMETHYHOCTE, ANEKTPUYECKAR NPOYHOCTE, YACTHYHBIE PAspAnLl, BNaMHOCTE TEEDLON HaonaA-
LM, raaoaan spoMarorpadiun, cTeneHe NoONMMEDU3aLMK, DYPAHOBLIE COBOMHEHIA
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Texnwuacksd pegaktop 4. Apyrasosa
Kappasrop E.0. Jpnewaaa
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