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Hactoswwmin ctangapT pacnpocTpaHsaeTcs Ha cunoBble ofHodasHble TpaHcopMaTopbl MOLHOCTEIO OT 4 kB-A 1

BblLLE U TpexdasHble MOLHOCTLIO OT 6,3 KB-A 1 BbilLe 1 yCTaHaBNMBaeT METOAbl UCMbITAHWUI Ha CTOMKOCTL npu K3.

(N3meHeHHas pepakums, Mam. N 3).

1. NIOArOTOBKA K UCIMNbITAHUAM

1.1. o Havana wCnbITaHWA AN COCTaBMEeHWs NPOrpamMbl UCMbITAHWIA [OSHKHA WCNONb3oBaThCs CreaytoLlas
TEXHUYeckas [JOKyMeHTaUus Ha UCMbITyeMbI TpaHcopmaTop:

a) nacnopr;

6) pacuyeT TpaHcdopmaTopa, BKNOYaKOLWMIA OCHOBHbIE pacyeTHbIe AaHHble TpaHcdopmaTopa, 3eKTPoANHaMMUYecKne
pacyeTbl B MOMHOM O6beme, MpoBedeHHble Pa3paboTUMKOM KOHCTPYKUMW, pekoMeHpgaummn paspaboTumka no BbIGOpy
PEXMMOB UCMBITAHNIA HA CTONKOCTb NP KOPOTKOM 3amblkaHuu (K3);

B) YEpPTEXN:

aKTMBHOW YacCTu C y3rOM NPecCcOBKH,

MOHTaxa 0b6MOTOK,

NPUHLMNNANbHON 3MEKTPUYECKOWN CXeMbI,

MOHTaxa TpaHcdopmaTopa;

r) TEXHUYecKme ycrnosus - B YacTu TpeboBaHmi k cTonkocTu npu K3;

[0) pacyeT yCTOMYMBOCTU U NPOYHOCTU KpenneHus TpaHcopmMaTopa Ha XXene3HoA4opOXHOW nnatgopme u cOopoYHbIn
YyepTexX YCTaHOBKU U KpenseHnst TpaHcpopmaTopa Ha Xene3Ho40pOXHOW NnaTtgopme Unn aBToTpaHCMNopTe;

€) NPOTOKON NPUEeMOo-CAATOYHbIX UCMbITaHUIA TpaHCopMaTopa, BKIHOYaKOLLMIA M3MEPEHHbIE 3HaYeHUs1 HanpskeHuid K3
L/ Npn HOMMHambHOM (OCHOBHOM) W KpaiHUX MONOKEHWSX MepeknioyaTens OTBETBAEHWA, B TOM 4uMCrie Mpu

3aMblkaHUW OOHOW MOMOBUHBLI pacLLensieHHoON 0OMOTKY; pe3ynbTaTtbl U3MepeHuna Cuil NpecCoBKU 0OMOTOK 1 apyrve
[aHHble O TEXHOMNOrMYeCcKomn O6p660TKe 0B6MOTOK Ha 3aBoe-M3roToBUTENE.

Mpumevanne. [onyckaeTcsa npou3BoauTb WUCMbITAHWS Ha TpaHcopmaTope, He MMEIOLWEM HEeKOTOpbIX 4YacTen
(Hanpumep, CbEMHOro YCTPONCTBA OXNaXAeHUs paclumpuTens v ap.), eCnv 3To He NOBMNUSAET Ha pesynbTaT UCMbITaHUN.

(N3meHeHHas pepakums, Mam. N 3).

1.2. Mporpamma ncnblTaHW JOMKHA UMETb crneayoLlume pasaensi:

a) aHanuad pacydeTHblX AaHHbIX W nNpegBapuTesibHOe 3akrnk4yeHne O MNPOYHOCTU KOHCTPYKUUWU, BbINONTHAEMble
pa3paboTumkom;

6) obocHoBaHMe Bbibopa pexvmoB K3, Ha COOTBETCTBME KOTOPbLIM MPOBOASITCA MUCMbITAHUS, N OCHOBHbIE NapameTpbl
pexumoB, onpegensemble cornacHo n.3.3 FTOCT 11677-85 1 TeXHNYECKMM YCIOBUSAM Ha AaHHbIA TpaHcdopmaTop;

B) pacyeT napameTtpoB K3 BO BCeX pexumax WUCMbITaHUA: HaMbOMbLUMX 3HAYEHUA YCTaHOBMBLUMXCH TOKOB K3,
HanbonbluMx 3Ha4YeHWn yaapHbix TokoB K3 BO BCex 0BMOTKax, MOfHbIX conpoTuBrieHuii K3 co CTOPOHbI muTaHus
TpaHcdopmMaTopa - ANS Bblbopa CXem UCNbITAHWI Ha UCMbITATENBLHOM CTEHAE;

F) cunosblie N smepuTersibHble CXeMbl MCMbITaHWUIA;



,El,) nepevyeHb KOHTPOJIbHbIX 06M9pos 1 BCNOMOraTernbHbIX UCMNbITAHWIA;
e) NopsaoK NPOBeAeHUSA UCTbITaHMI: 04EePESHOCTb PEXUMOB UCTbITAHWUI U a3 Npy 0gHOMAa3HbIX NCMbITAHUAX.

I'Iporpamma CocCTaBnaeTcd opraHm3auV|e17|, I'IpOBOJJ,ﬂLIJ,eVI ncnbiTaHUA, CorfnacoBbiBaeTcA C pa3pa6OT‘-WIKOM n
3aBOOOM-M3roToBuUTesnem. D,onyCKaemﬂ npoeeneHne MNMoOBTOPHbIX MCnbITaHUIA Mo nporpaMmme TUNOBbIX ucnbiTaHun 6es
cornacoBaHuna c pa3p860T‘-WIKOM, eClin He Nnpoun3BoaAUIIOCb CyLleCTBEHHbIX N3MeHeHUNn KOHCTPYKUWW, TEXHONOrMn u
ncnorsnb3yemblX Matepuanos.

(N3meHeHHas pepakums, Mam. N 1, 3).

2. PEXXUMbI UCMbITAHUNA

2.1. B kaxgom n3 pexunmMoB K3, ykasaHHbIX B NporpaMme UcnbiTaHui, TpaHcgopmaTop AOMKEeH noasepraTbCs NSATU
3a4eTHbIM K3: ogHOMY - NpY NOMHOCTBLIO BKIOYEHHbIX BUTKax 0BMOTOK, y4acTBYIOLUMX B STOM PEXUME, U YeTbipeM - B
pexumMe, COOTBETCTBYHOLLEM OTBETBMEHNSAM 0OMOTOK N0 Nporpamme ucnbitaHui (n.1.26).

[na TpexdasHbix TpaHcdopmaTopos MoLLHOCTL0 6onee 125 MB-A 1 ogHodasHbIx MoLHOCTLO 6onee 41,7 MB-A
A0MNycKkaeTcst NO COrMacoBaHUIO C 3aKa34YMKOM CHUXKEHME YMcna 3a4eTHbIX onbiToB K3 ¢ MakcMmarnbHOW anepmoanyeckomn
cocTaBnstoLLen (T.e. C MaKcMarnbHbIM HOPMUPOBaHHBLIM YAApHbLIM TokoM K3) Ao Tpex.

Ecnu nocne 5 3ayeTHbix onbiToB K3 fgaHHble BcnomoraTernbHbIX WCMbITAHUA U KOHTPOMbHLIX 06MepoB (pasa.5),
OaHHble ocumnnorpaMMm ¢ 3anucbio npoueccoB K3 nnu uHble gaHHble CTaBAT Nog COMHEHME BOMPOC O MOSIOKUTENbHOM
pesynbTate UCNbITAHUA Ha CTOMKOCTb npu KB, To no cormacoBaHuio C npeacTaBuTeneM 3aBoAa-U3roToBUTENS,
NPUCYTCTBYIOLLMM Ha UCTbITaHNSX, JOMYCKAEeTCA NPOBECTU LLECTON 3a4eTHbIN onbIT K3.

TpaHcdopmaTopbl Ans NUTaHWs COBCTBEHHbBIX HYXA SNEKTPOCTaHUUA NpeaBapuTenbHO MOOBEPralT WUCMbITaHUAM
TOMYKaMy Harpysku, OnUTENbHOCTb BO3AEWCTBUIN KOTOPbIX, KPATHOCTb WCMbITATENbHOTO TOKA M KOMWYECTBO OMbITOB
onpeaensitoT Mo COrnacoBaHWi0 MeXay U3roToBUTENEM U NoTpedutenem B nporpaMme UCnbITaHWUIA.

(N3meHeHHas pegakums, Mam. N 3).

2.2. ONMTenbHOCTb 3a4eTHbIX OMbITOB KOPOTKOrO 3aMblkaHus OOMMKHA HaxoauTbcs B npegenax ot 0,5 no 1 c. Ecnn
ucnbiTaTenbHaa yYCTaHOBKA He MO3BOMNseT obecneunTb TaKyl ANUTENbHOCTb, TO 3Ta ANUTENbHOCTb MOXET ObITb
CHWxeHa go 0,2 c.

TepMVILIeCKyIO CTOMKOCTb TpaHcdopmaTopa npy KOPOTKOM 3aMblKaHUK Heobxoanmo onpegendatb pac4eTHbIM NyTeM.
MeToguka pacdeTta npuBeaeHa B obsazaTenbHOM npunoxexHum 1.

[na npoBepkn TepMUYECKOW CTOMKOCTU ANUTENbHOCTb 5-ro 3ayeTHoro onbita K3, ecnu 31O npenycMoTpeHo
NPOrpaMmon MUCMbITaHUIA 1 [OMYCKaeTCs UCTbITaTeNbHON YCTaHOBKON, crieayeT YBeNMUnTb A0 3HaveHus iy . Pacuet Iy

npoussoasT no FOCT 11677-85. AnuTenbHOCTb LWECTOro (40NONHMTENbHOrO) 3a4eTHoro onbita K8 gomkHa GbiTh Takown
Xe, KaK U AnMTenbHOCTb NepBbIX 4 3a4eTHbIX K3.

(N3meHeHHas pepakums, Nam. N 2, 3).

2.3. Yucno pexmmoB ucnbiTaHui (ONs Kaxaon obMoOTkM TpaHcdopmartopa), Kak NpaBuiio, He AOMKHO MpeBblwaTb
ofHOro, 4tobbl He yxXecTovaTb 3TUX UCMbITaHUA. Ecnv nporpammort mcnbiTaHui npegycMmoTpeHbl ABa unu Gonee
PEeXMMOB MCNbITAHWIA, TO UcnbiTaHne obmoTkM Bornee yem B OOHOM pexvmMe AoMnyckaeTcs npu ycnosun, 4to Tok K3 B
nobori ee yacT paBeH HambonbLuemy Toky K3 ansa aTon 4acTu TONbKO B OQHOM U3 PEXMMOB, a B APYrnX He npeBbillaeT
80% aToro Toka.

2.4. TlocnegoBaTeNbHOCTb PEXUMOB UCMbITAHWA AOMKHA BbIOMpPATbCsi COOTBETCTBEHHO OXUOAEMOMY YBENUYEHWUIO
pacyeTHbIX YCUITUIA.

2.5. B TpaHCcgopmaTopax co CxeMon CoeQUHEHMS 3uUra3ar, MMELNX ABa peXxunma UCnbiTaHui, Tpy 3a4eTHbIX onbiTa K3
Nnpou3BoasT B 0AHOMA3HOM pexvMme NyTeM 3amblkaHUSA HAKOPOTKO FMHEWHOro BbIBOAA NOOYEpPEdHO Kaxaon us das c
Hyrnem npu TpexdasHOM NUTaHWU CO CTOPOHbI BbICLLErO HaNpshKeHUs U YeTbipe TpexdasHbix K3 npon3BoasaT B pexvme,
yKasaHHOM B nNporpamMmme UCnbITaHUN.

2.6. TpexdasHble TpaHcOpMaTOpbl [OMyCKaeTcs noaBepratb WCMbITaHUsAM Mpu  TpexdasHoM nuTaHuu. [Onga
TpexdasHbIX TpaHCHOPMAaTOpPOB, MMEKLWMX ABa W Oonee pexuMMoB MWCMbITAHUW, a Takke And TpaHcopMaTopoB



mowyHocTblo Bonee 1600 kB-A ¢ uenblo nonyyeHus Gomblero obbema WHGOPMaUMM O MPOYHOCTU KOHCTPYKLMK
npeanoyTUTeNnbHbl 0AHOMAa3HbIe NCTbITAHUS HA CTONKOCTL Npu K3.

OpHoasHble UCMbITaHWS Tpexda3HOro TpaHcopmaTopa NPOBOAAT C UCMONb30BaHMEM [ABYX APYrUX (ha3 Mo cxemam
yepTexa.

Mo cormacoBaHuio Mexgy wsrotToBuTenem U notpebutenem JgonyckarTca opHodpasHble wucnbiTaHus 6e3
UCnonb3oBaHWsa ABYX ApYrMx das. B atom cnydae kaxayto hasy paccmaTpmBaloT Kak OTAENbHbIA TpaHcgopmaTtop.

Mpwv ogHobasHbIX UCMBITAHUAX TpexdasHoro TpaHcgopMaTopa, UMEILLEro oAMH pacyeTHbIN pexkum K3, fonyckaeTcs
Mo COrnacoBaHuIo C NoTpebuTenem Aenatbh 3akIoYeHne 0 NPOYHOCTU KOHCTPYKLMM MO pesyrbTaTtaM WUCTbITaHWi O4HOM
(hbasbl YCTAHOBIEHHLIM YUCIIOM 3a4eTHbIX K3.

Mpn ogHodasHbIX UCNBITaHUSX TpexdasHbiX TpaHcopMaTopoB OOMOTKM coceaHux a3 AOMKHbl ObiTb 3aMKHYTbI
HaKOPOTKO, @ COeANHEeHNs1 0OOMOTOK B TPEYrofnbHUK AOMKHbI OblTb PA30MKHYThI.

OpHodbasHble TpaHchopmaTopbl AonyckaeTcs UCMbITbIBATb MO CTEPXHSAM. B 3TOM criydae [osmkHbl ObiTb NPUHATHI
TEXHUYECKNE MePONPUSATUS, oBecneynBaloLLne TakMe UCTIbITaHUS.
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[Byms cTpenkamu o6o3HaveHa ncnbiTeiBaeMasi pasa, no KoTopor npotekaeT Tok K3 BaBoe 6onblunid, 4em B ABYX OPYrUX
asax.

(N3meHeHHas pepakums, Mam. N 3).

3. OBLUUE YKA3AHUA NO NPOBEAEHUIO UCTbITAHUNA

3.1. TpaHcdopmaTop, npeaBapuTenbHO 3aMKHYTBIN HAKOPOTKO C OAHOW CTOPOHbI, BKIKOYAKOT C APYro CTOPOHbI Ha
HanpshkeHWe NPOMBbILLINIEHHON YacToTel, obecneuvBalowee Hanbonbwuin yctaHoBuBLUMCA Tok K3, 3agaHHbIn
NporpaMmMon UCNbITaHUNA.

[onyckaeTcsi Takke NPOBOAWTb UCMbITAHUS MYyTEM 3aMblKaHWUSA HAKOPOTKO OOMOTKM NpeaBapuTenbHO BO30YXaeHHOro
TpaHcdopmaTtopa. B aTom cnyyae HanpspkeHWe NMUTaHWs Ha XOnoCToM xofy, Heobxoammoe AN NonyyYeHUs pacyeTHOro
3HayeHus HanborbLUero yctaHoBumBLUErocs Toka K3 (n.1.2B) nocne 3amblkaHUsi HAKOPOTKO TpaHcgopMaTopa, He AOMKHO
6bITb 6onee 115% OT HOMUHAMNBLHOTO (MaKCcUManbHasa ANUMTENbHOCTbL NepeBo3BYXaAeHUS - 1 MUH).

Ecnn Ha K3 BknoyaloT npeaBapuTenbHO  3aMKHYTBIM  TpaHcopMaTop, TO [OOMMKHbl ObiTb NPUHATHI  Mepbl,
UCKMoYaloLLMe HacbIWeHNne MarHUTHON CUCTEMBI (CXeMa 1 MeToarka NpyUBEAEHbl B CNPaBOYHOM MPUINOXEHUN 2).

[onyckaeTcsa Takke NpUMEHEHNe OPYrnxX CXeM UCMbITaHUN, SKBMBANEHTHbIX MO BO3AEUCTBUAM CXxeMaM, NpuBeaeHHbIM
B N.2.6.

3HayeHve nepuogmyeckon coctasnswoowen Toka K3 He OOmMKHO OTKNOHATbCSA 6onee yem Ha 10% OT pacyeTHOro
3HayeHus (n.1.2B).

3.2. MNpun ucnbiTaHnsax oaHOda3HbIX TpaHCOPMAaTOPOB MOMEHT BKNioYeHnsa Ha K3 gormkeH cooTBeTCcTBOBaTh B NATU
3ayeTHbIx K3 Takon anepuoamnyeckon coctaenstoLlen B Toke K3, kotopasa obecneunBaet HambonbLlumin yaapHbin Tok K3.

Mpu TpexdasHbiXx UCMbITaHUAX Havbonbluas anepuoauveckass cocTaBnsiowas BO Bcex MATM 3adeTHbix K3
obecneymBaeTcsa B cpegHen ase TpexdpasHoro TpaHcdopmaTopa ¢ nnaHapHOW MarHUTHOWM CUCTEMOWM UMM B O4HOMN U



TOW e hase TpaHcopmaTopa C NPOCTPAHCTBEHHOW MarHUTHON CUCTEMOW.
Hanbonbni yaapHbii Tok K3 He gomKkeH OTKNoHATLCA 6onee Yyem Ha 5% OT pac4eTHOro 3HaveHus.

3.3. HanagouHble onbiTel K3 B Lensax npoBepku CUMOBBIX U U3MEPUTENbHbIX CXeM AOMKHbI NMPOU3BOAUTLECH MPU
CHWXEHHbIX 3Ha4YeHuaX yaapHoro Toka K3, He npesbiwaowmx 80% oT BennumHbl HanbonbLuero yaapHoro Toka K3.

Mo TpeboBaHMio 3akasymka unu ucnbiTaTenen AonyckaeTcsl NpoBeAeHWe O4HOro HanagoyHoOro onbiTa NPy yaapHOM
Toke K3, pasHom 90% OT MakcMmarnbsHOr0 HOPMUPOBAHHOMO 3HAYEHUS.

3.1-3.3. ('ameHeHHas pepakuus, Mam. N 3).

3.4. TpaHcdopmaTop WCMbITLIBAKOT NOCNE NPeABapUTENbHOMO HarpeBa OAHVMM M3 MEeToAOB, U3noxeHHbix B TOCT
3484.2-88, ¢ TakuMm pacyeToMm, YTOObl B KOHLUE NATOro 3a4eTHOro onbiTa Temnepatypa oO6MOTOK AOCTUrna npeaenbHo
OOMNYyCTUMOrO 3HaYEeHUS.

[onyckaeTca npoBoauTb UCNbITaHUs 6e3 npeaBapuUTenbHOrO HarpeBa, ecriv pacdeTamMu NokasaHo, YTO MexaHuyeckne
HanpspkeHWsl B MpoBoAax MNpy MakCUManbHO BO3MOXHOW Ans [aHHOro TpaHcdopmaTopa TemnepaType MeHbLue
npenensHO JOMYCTUMBIX.

(N3meHeHHas pepakums, Mam. N 1).

3.5. JonyckaeTca mcnbiTbiBaTb MacnsHbIi TpaHcdopmatop 6e3 baka - Ha Bo3gyxe, eCnv OH umeeT OBMOTKYy C
dasHbIM HanpsKeHWeM, He npeBbiwarowmm 25 kB.

B atom cny4dae BCe oCTalibHble 0BMOTKM C dasHbIMU HaNPSXKEHNSMU Gonee 25 kB B npouecce UCnbITaHUA OOSTKHbI
ObITb 3aMKHYTbl HAKOPOTKO U 3a3eMJIeHbl.

3.6. VcnbiTaHna JoMmKHbI NPOBOAUTLCA B CNEAYIOWEM NOPSAKe:

pPEBM3USA aKTUBHOW YacTu B COOTBETCTBUM C pa3a.4;

BCMOMOraTesbHble UCMbITaHUA U KOHTPOJIbHbIE 0OMepbI o n.5.1;

Hanago4Hble 1 3a4eTHble onbiTbl K3 B cooTBETCTBUM C TpeboBaHusMu pasg.3 n nn.5.2, 5.3;
BCMOMOraTenbHble UCMbITaHUS U KOHTPOSbHbIE 06MepbI Nocne 3a4eTHbIX onbiToB K3 no n.5.4;

peBun3usa 1 pasbopka akTMBHOW YacTn B COOTBETCTBUM C pa3a.t.

3.7. Mpwn ncnbiTaHMax AOMKHbI ObITb NPUHATHI Mepbl, obecneymBatoLime 6e30nacHOCTb UX MPOBEAEHUS.
OcToB U1 6ak ncnbiTyemoro TpaHcdopmMaTopa AOMKHbl ObiTh 3a3eMIEHbI B MPOLIECCE UCTbITAHWN.

(N3meHeHHas pegakums, M3am. N 3).

4. PEBU3MA AKTUBHOWN YACTU TPAHCO®OPMATOPA MNEPE[ UCTbITAHUAMMU

4.1. Jo wucnblTaHWA NPOU3BOAAT PEBU3NIO aKTMBHOW 4acTu, MpyM KOTOPOW MNpPOBEPSIIOT KAyeCTBO W3rOTOBMEHMS,
COOTBETCTBME FEOMETPUYECKMX pa3MepoB OOMOTOK W AeTanen npeccylole KOHCTPYKUMM YepTexam, a Takke
COOTBETCTBME OMOPHbLIX nnowagen obMOTOK pacyeTHbIM. Kpome Toro, npou3BOAAT MNPOBEPKY COOTBETCTBUSA
daKkTuyeckon 3anpeccoBkn OBMOTOK pac4eTHbIM 3HAYEHNSM C MOMOLLIbIO TAPUPOBAHHBIX KIIOYEN NN TEH30METPUYECKNX
Aatyukos. [Npu 3TOM gonyckaeTcs AonpeccoBka 06MOTOK 4O PACHETHOMO 3HAYEHWNS YCUIUSE MTPECCOBKU.

5. BCTTOMOI'ATEJIbHbIE UCIMbITAHUA U KOHTPOJIbHBLIE OBMEPDI

5.1. [o wvcnbiTaHUMin Ha CTOWMKOCTb Mpu K3 npoBOAAT BCMoMoraTeribHble MCMbITaHUS M KOHTPOSbHble 0OMepbl B
crneaytoLem nopsiake:

a) onpefgenexHve conpoTUBMNEHUN m3onsuum Bcex obmoTtok no metoamke MOCT 3484.3-88. lNpu HeobxoaumocTn
SNEKTPUYECKYHD MPOYHOCTb U3OMAUUW  MPOBEPSIOT  MNPUMIOXKEHUEM  HanpPsHXKEHUS1 MPOMbBILINIEHHOW 4acToThbl, He



npessiwatowero [ 7 Um:n no NOCT 1516.1-76, ¢ npeaBapuTENbHON MPOBEPKOW SMEKTPUYECKON MPOYHOCTM Macna,

€CnM UCTIbITaHNs NPOBOAAT B 6ake ¢ macrom, nubo Hanpspkenus, pasHoro 11307, (L, - HomuHanbHoe dasHoe

HanpsbkeHWe), ecrnv UCNbITLIBAIOT NpeABapuTensHO BO3BYXAEHHbI TpaHcdopmaTop 6e3 macna ¢ obmoTkamu, gasHoe
HanpsbkeHWe KOTopbIX He npeBbiaeT 25 kB Bkntoy. Mpu UCnbITaHUK NpeaBapuTENLHO 3aKOPOYEHHOro TpaHcopmMaTopa
6e3 6aka M30oMsALMI0 ero 0GMOTOK NPOBEPSIIOT TOMBKO C MOMOLLbI0 MEFOMMETPA;

©0) onpeaeneHue notepb K3 PK HanpsbkeHnst K3 UK AN BCEX PEXNMOB McnbiTaHui no metoamke FOCT 3484.1-88

N asHbix conpotuBneHnii K3 ¢ ucnonb3oBaHMeM U3MepUTENbHbIX NPUMBOPOB knacca TouyHocT 0,2 (amnepmeTpbl,
BonibTMeTphbI) 1 0,5 (BaTTMeETphI);

B) onpeaeneHune notepb XX PIII n Toka XXl no metoauke MOCT 3484.1-88.

[na KOHTPOMNS COCTOSIHUA Kaxaon dasbl B TpexdasHbiX TpaHchopmaTopax AOMOMHUTENbHO AOMXKHbI NPOBOANTHCS
ofHoasHble onbITbl XX NPy MOHWXEHHOM HanpsiKeHuu;

r) obmMepbl pacnpeneneHnss NornepeyHoro nossi paccesiHus BAOMb OAHOW UIM HECKONbKMX AOCTYMHbIX 06pasyroLmx
06MOTOK (OAHOBPEMEHHO C UCTILITAHNSMUN MO NOANYHKTY 6);

4) obmepbl asHbix nHAaykTMBHOCTEW XX, K3, Hanpumep MOCTOM MEepemMeHHOro Toka, W COMPOTMBMEHWA OOMOTOK
NOCTOSIHHOMY TOKY;

€) o6mMepbl UMNYNbCHLIM METOAOM (CHATME HOPMOrPaMm).

Mpumeyanme. TpeboBaHMsA U3NOXEHHbIE B NOAMYHKTAxX I, 4, €, ABMATCA (PaKynbTaTUBHbIMU.

5.2. B npouecce ncnbiTaHWin Ha cToKkocTb Npu K3 nponssoaAT ocumnnorpaduryeckyto 3anicb HanpshkeHUs 1 Toka Ha
BXOAHOW CTOPOHE, TOKa B KOPOTKO3aMKHYTOW OOMOTKE, yCUNui, AeNCTBYIOWMX Ha ONOpbl, KPUBbLIX N3MEHEHWS Llyma n

BMGpaLum TpaHcdopMaTopa C NOMOLLLIO crieluarnbsHON annapaTtypbl.

Mpu wucnbiTaHuaXx TpaHcopMaTopa B repMeTM3MpoBaHHOM Gake C Macnom peKkoMeHAyeTcs WCNoNb3oBaTh
MH(OpMaLWio, Nosy4Yaemyto C rasoBoro pere.

MpumeuaHne. TpeboBaHMA B 4YacTM 3anucu KpuBbIX M3MeHeHus ycunuin K3, wyma wn Bubpauum sBnswoTcs
hakynbTaTUBHBIMU.

5.1, 5.2. (M3ameHeHHas pepgakums, Nam. N 1, 3).

5.3. MNMocne kaxgoro 3ayeTHoro onbiTa K3 nponssoaaT:

a) BHELUHMI OCMOTpP TpaHcdopmaTopa Wnu ero akTMBHOW YacTu (npu mucnbiTaHusix 6e3 6aka), OCMOTP NMPEeCcCyHLLMX
BMHTOB (OOMKpATOB) C LIEMbi0 NPOBEPKM OcnabneHnst ypoBHsI MPECcCOBKM OOMOTOK WU KONUYECTBEHHYIO MPOBEPKY
M3MEHEHUS NpPEeccoBKM OOMOTOK, €Cnu MoA BWHTbI YCTaAHOBMEHbl TeHsoaaTyuku. [lognpeccoBka 06GMOTOK Mexay
3a4eTHbIMK onbiTamu K3 He gonyckaeTcs;

6) o6Mepbl UMNYNbCHLIM METOAOM (CHATME AedeKTorpamm);

B) naMepeHue conpoTtmeneHus K3 nameputenbHbiMyM npubopamu knacca TodHocTv 0,2 unmn namepeHne peakTUBHOro
conpoTuenexust K3 umgpoBbiM MOCTOM NEPEMEHHOI0 TOKa C NorpeLlHocTbio He 6onee 0,2%;

r) o6paboTky Bcex ocuunnorpamm onbita K3 1 conoctaBrneHne MosyyYeHHbIX AaHHbIX C pesynbTaTtaMu ocMoTpa M
obmepos no n.5.3 B Lenom.

Mpumeuanme. Ecnu nepepbiB Mexay 3a4eTHbiMu K3 anutcs 6onee 2 4, To cneayeT ABaxabl NPOU3BOANTL U3MEPEHNS
no n.5.3B: cpasy nocne 3a4eTHoro onbita K3 u nepep cnegyowmum onbitom K3.
5.4. Tlo OKOHYaHMUUN UCTMbITAHMI MOBTOPSAIOT BCMOMOraTernbHbIE UCTIbITAHUS U KOHTPOSbHbIE 06MepbI Mo n.5.1.

5.5. Ecnu nocne npoBeaeHns ogHoro u3 onbiToB K3 B TpaHcopmaTope MOSIBUNUCL OCTaTOYHblE AedopMauuy Unm
M3MEHEHUSI B KPWBbLIX TOKa, HaMpspKeHWs, YCUnuid, BMOpaumu, TO [OOIMKHbI OblTb NPOBEAEHbI BCMOMOraTesibHble



UCMbITAHUSI U KOHTpOSibHble 06Mepbl no n.5.1. UcnbiTaHus MoryT ObiTb NPOAOSIKEHbI, €Crnv Npu  CpaBHEHUU
nepBoHaYarnbHbIX 1 MOBTOPHbIX 06MEPOB Mo N.5.1 OTKNOHEHWs1 NapaMeTPOB He MPEBbLILIAKT 3HAYEHWUI, YCTAaHOBMNEHHbIX B
n.8.2.

5.3-5.5. (3ameHeHHas pegakums, Mam. N 3).

6. PEBU3UA N PA3BEOPKA AKTUBHOM YACTU NOCIJIE UCNbITAHUN

6.1. Mo OKOHYaHWMM NCNbITaHWI U NMPOBEAEHUS MOBTOPHBIX KOHTPOIbHBLIX 06MepoB Mno n.5.4 cnegyeT BbINOMHUTL!
a) NOBTOPHYIO PEBU3NIO aKTUBHOW YacTu TpaHcdopmaTopa B COOTBETCTBUM C pasa.4;

0) pa3bopky akTMBHOW 4acTu CO CcHATMEM OOMOTOK W dpoTorpacdupoBaHneM oOHapyxXeHHbIX Aedopmaunin 1
paspyLueHnii.

6.2. Mo cornacoBaHuio ¢ noTpebutenem gonyckaetcs pa3bopKy akTMBHOM YacTu TpaHcdopmaTopa MOLLHOCTbI A0
1600 kB-A BKkNtOY. HE NPOBOAUTL, €CMN:

a) Npu peBuUsnM He OBHapYXeHbI OCTaTOYHbIE AedhopMaLmmn JOCTYMHbIX AN OCMOTpa OTBOAOB, HapYXHbIX 0BMOTOK U
CUCTEMbl WX TNPECCOBKM, TOPLOB ApYyrMx OOMOTOK, a Takke CMelleHWe TOopLoB OOGMOTOK OTHOCUTEMBHO KX
nepBoHaYanbHOro PacronoXeHuss BCNEACTBME MOTEepU MPECCOBKU; CMELLEeHUs UMM PacCroeHua aetanei spmMoBoWn
N30MISILMK; paspyLLEeHns peek, GaHdaxen U Apyrx arieMeHTOB 06MOTOK U CUCTEMbI MX NPECCOBKM; OCEBbIX NEPEMeLLEHNI
NakeToB sipMa OTHOCUTENbHO APYr ApYra;

0) cneuwanbHO TapMpPOBAHHBLIMM KMOYaMW He OOHApYXEHO CHWXKEHUS YCUNWS MPeccoBKM OOMOTOK wnu
TEH30M3MEPEHUAMU [OKA3aHO, YTO CHWDKEHME YCUMUSA NPEeCcCOoBKM OBOMOTOK 3a 3adeTHble onbiThl K3 He npesbicnno 20%
OT NepBOHaYanbHOro yCUNNs NPeccoBKY;

B) u3MepeHue HanpsbkeHus K3 He npeBbiwaeT 1% pAnsa TpaHcOpMaTopoB, He WMELWMX (oNbroBbiX U
NPSMOYTONbHbLIX OGMOTOK;

p) cpaBHeHMEeM pe3ynbTaToB BCMNOMOraTeribHbIX MCMNbITAHUA WM KOHTPONbHbIX 0O6mMepoB no pasa.5 Ao u nocne
UCMbITaHN AOKa3aHO OTCYTCTBUE SMEKTPUYECKMX MOBPEXOEHUIA N OCTaTOYHBIX AedopMaLnii;

4) TpaHchopMaTop BblAEpKar NPOBEPKY SMEKTPUYECKON NPOYHOCTM M30NnauUmMm nNo pasg.7.

6.3. [lonyckaeTcs Mo coOrnacoBaHuWio C notpebuTenem He MNpou3BoAWTb pa3bopky TpaHcopmaTopa MOLLHOCTbIO
6onee 1600 kB-A, kOTOpbIA UCMBLITbIBANCA MOBTOPHO (MOCME HEYCMELWHbIX MEPBUYHbLIX WCMbITAHUA W BHEAPEHWS
MEepONpUATUIA, PEKOMEHAOBaHHbLIX MO UTOram MEepBUYHbIX MCMbITAHWIA), €crnv BbINOMHEHbI ycrnoBust N.6.2 a, r, g, a
CHWXEHNe YCWUIMs NpeccoBkM OBMOTOK B 3ayeTHbix onbiTax K3 He npeBbicnno 40% OT nepBoOHavanbHOrO 3HaveHwus,
N3MEHeHNe peakTBHOro conpoTneneHus He npesbicuno +0,3%.

6.4. Ona TpaHcdhopmaTopoB MoOWHOCTEIO Ao 125 MB-A ponyckaetcsa Mo corracoBaHuio € notpebutenem
TpaHccopmaTopa He nNpoBoAuTb pas3bopky TpaHcdopmaTtopa, ecnv BbiNoMHeHbl ycnosus n.6.2 a, B, I, A W YCNeLHo
BbldepXan MucnbiTaHuss Ha cTovkocTb npu K3 TpaHcdopmaTop-npoToTvn, MMEBLUMA aHaNOrMUHYH0 KOHCTPYKLMIO W
TexHonoruo nsrotoenenust (no pasg.15 rOCT 11677-85).

Paspn.6. (MsmeHeHHas pegakums, Mam. N 3).

7. MPOBEPKA 3NEKTPUYECKOMN MPOYHOCTU n3onsauum
NOCNE AMHAMUYECKUX UCTMbITAHUN

7.1. Ecnu BcnomoraTenbHble UCMbITaHWS, KOHTPOrbHbIE 0OMephl (pa3a.5), peBnsunst nocne AMHaAMUYECKUX UCTbITaHWUA
(pa3p.6) He oBHapPYXMNK KakMX-NMBO SNEKTPUYECKUX NMOBPEXAEHUA UMM OCTaTOYHbIX AedopMaLmi U, B COOTBETCTBUM C
pa3g.6, pasbopka TpaHcdopmaTopa He TpebyeTcsl, TO OOMMKHO MPOBOAUTLCS WCMbITaHWE W3OMAUMU HanpsbKeHnem,

pasHbiM L8 T/ ., 1 vcnbiTaHne BHYTPeHHE! M30MALMM MHAYKTUPOBAHHBIM HAMPSKEHUEM MOBbILLIEHHON YacTOThl MO
OCT 1516.1-76.

7.2. Ecnn TpaHcdopmaTop MNoABeprancst UCMbITaHMAM Ha CTOMKOCTb nMpu K3 6e3 Gaka, TO ucnbiTaHne un3onsauum
cneayet npoBoanTb No FOCT 1516.1-76 NonHbIM NCNbITaTENbHLIM HANPsPKEHNEM Ha 3aBOAE-U3roToBUTENE NPU YCITOBUK



COOTBeTCTBYIOLEN 06paboTKM aKTUBHOM YacTy TpaHcopMaTopa nocre ee AnuTeribHoro npeGuiBaHus Ha Bo3ayXe.

B cnyyae oTpuuaTtenbHOro pesynbTaTa UCMNbITaHUA U30MALMM aKTUBHYIO YacTb crnefyeTt nogsepratb pasGOpKe ana
BbISIBIIEHMS NPUYMH NOBPEXOEHNN.

8. OLIEHKA PE3YJIbTATOB UCMNbITAHUA

8.1. TpaHcdopmaTop cuMTaloT BblAEpXaBLUMM UCNbITaHWA Ha cTorkocTb npu K3, ecnu npu peBusun nnu pasbopke
aKTMBHOW YacTu Nocre UCMbITaHuiA He oBbHapyXXeHbl CNon3aHne BUTKOB, OCEBbIe Y paguanbHble AecdhopMaummn oTaenbHbIX
KaTyLwek, Aedopmanmmn n3-3a NoBopoTa 0OMOTOK, CMELLEHUS UNN PaCcCroOeHns AeTanen SpMoBov U30NALMK, OCTaToOYHbIE
Aedopmaunm npeccytolen KOHCTPyKuun (konew, AOMKPaToB, SAPMOBbIX Ganok, Mpeccylowmnx LUnuiek), oCTaTouHbIe
AedopmaLnm OTBOAOB U OLUMHOBKW, CHKEHWE YCUNWIA 3anpeccoBkn obmoTok nnbo (ecnu pasbopka He NponsBoAWIaCh)
BbIMOMHEHbI yCrosus nn.6.2-6.4 n aHanua ocuMniorpamm HamnagoyHbIX U 3a4yeTHbIX onblToB K3 He ykasbiBaeT Ha
nosiBNeHne Kaknx-nmbo noBpexageHni.

8.2. lonyckaeTcsa nonoxutenbHasi OLeHka pe3ynbTaToB UCMbITaHWI, eCru:

a) B TpaHcopMaTopax MoLHocTbo A0 1600 kB-A nameHeHne 3HavyeHUs peakTMBHOW COCTaBNSALLENn CONPOTUBNEHUS
K3 3a Becb nepuog ucnbITaHWin He NpeBbILLAeT (M0 CPaBHEHWUIO C NEPBOHAYasNbHO U3MEPEHHbBIM):

1,5% - onsa TpaHcopPMaTOPOB C KOHLEHTPUYECKUMM 06MOTKaMu KpPYrioro ceyeHuss;

4% - Ana TpaHchOPMAaTOPOB C 0GMOTKAMM HUBLLETO HaMpsKeHNs U3 MeTannnueckor donbrm u L. > 3%;
7,5% - ANs TPaHCOPMATOPOB € LNAMHAPUYECKMMI 0BMOTKaMM HEKpYrioro cevensa n Ly 3%;

MpumedaHre. [ns TpaHCHOPMATOPOB C KOHLEHTPUYECKMMM OBMOTKaMM Hekpyrmoro ceveHns n £ < 3%

AOMYCTMMOE OTKIOHEHWE COMPOTUBNEHUS KOPOTKOTO 3aMblkaHWs CriefyeT NpUHMMaTh pasHbIM (22,5 — 5 L7 )%;

6) ycnnme npeccoBkyM 06MOTOK CHU3UIOCE B Npouecce 3a4eTHbix onbiToB K3 He 6onee yem Ha 40%;

B) TpaHcdopmaTop, MMEBLUNIA HavYanbHble Aedopmaumn 1 NOABEPTLLNIACS WECTOMY 3a4eTHoMy onbiTy K3, He nmeet
Kaknx-nnbo M3MeHeHWI CBOEro COCTOSIHUS Mocre LecToro 3adeTtHoro onbitTa K3, a gedopmaumu, nossmsluMecs nocne
naToro 3a4yeTHoro onbiTa K3, octanucb HEM3MEHHbIMU;

r) B TpaHccopMaTopax MoLHocTbio 6onee 1600 kB-A cmelleHne cTonboB ANCTAHUMOHHBIX NPOKNaAoK He NPUBENO K
CyLLECTBEHHOW NOTepe NoLaamn onopsbl.

8.3. [JonyckaeTcsa No coOrnacoBaHMilo C pas3paboTuMKOM (M3roTOBUTENEM) MOMOXUTENbHAA OLEeHKa pe3ynbTaToB
UCMbITaHNA HemnocpeacTBEHHO B XoAde uchbiTaHun 6e3 pasbopku, ecnu nocne 5 3ayeTHblx onbiToB K3 nporpammoi
npeaycMOTPEeHbl UCNbITaHUSA NOBbILLEHHBIMM TokaMun K3, npesbillarowmmMmm HopMUMpoBaHHble 6onee Yyem Ha 5%, ¢ Luenbio
BbISIBMIEHWS 3anacoB MPOYHOCTU. B 9TOM cnyyae nATbIA 3a4eTHbIN ONbIT AOMKeH OblTb NPOM3BEAEH NPU TOKEe, PABHOM
105% HopmupoBaHHOro yaapHoro Toka K3, 1 npu aTom B COCTOAHUM TpaHcdopmaTopa He AOMMKHO BbiTb N3MEHEHWI Npu
namepeHusax no n.5.3 n npegycmoTpeHHbix n.8.2. MNocne ncnbitTaHus nosbiweHHbIMU Tokamn K3 paszbopka obsasatenbHa.

8.1-8.3. (ameHeHHas pepakuus, Mam. N 3).

9. O®OPMNEHUE PE3YNIbTATOB UCMbITAHUN

9.1. Mo pesynbTataM UCNbITaHUM Ha CTOMKOCTb Npu K3 opraHn3aumns, NpoBOAMBLUAA UCNbITAHUSA, AOIMKHA COCTaBUTL
NpoToKon. B aTom npoTokone unu B NpUNOXeHNsX K HemMy JOJKHbI ObITb NpuBedeHbI:

a) nacnopTHble JaHHble TpaHcdopMaTopa U KpaTkoe OnmcaHne ero KOHCTPYKLK;
6) cornacoBaHHasi NporpaMmMa UcnbITaHuii;

B) pe3ynbTaTbl PpEBM3NM aKTUBHON YacTu TpaHcdopmaTopa nepes UcnbiTaHMAMu;



F) [aHHble BComoraTesbHbIX UCMbITaHUIA U KOHTPOSbHbIX O6MepOB, onucaHve xoda UcnbITaHW, AaHHbIe O6pa6OTKVI
ocumnnorpamMmm 3av4eTHbIX K3 n konumn ocuunnorpaMm 3a4eTHbIX K3;

[) pesynbTaTtbl peBU3NM 1 pa3Bopku akTUBHOWM YacTu TpaHcopmaTopa ¢ NoapobHLIM ONUCaHUEM MOBPEXAEHWIA, ecrivi
OHW UMetoTCS;

€) oLeHKa pe3ynbTaToB UCMbITaHWUNA.

(N3meHeHHas pegakums, Mam. N 3).

9.2. OueHka pe3ynbTaToB UCMbITAHUIA JOMMKHA COAepXaTh:

a) cpaBHeHWe pe3ynbTaToB UCMbITaHUIA C PaCYeTHLIMU AaHHbIMMK;

0) saknoveHne o6 uTorax AMHAMWYECKUX WUCMbITaHUA C YEeTKUM BbIBOOOM: BblAepxan wunm HeT TpaHcdopmaTop
UCMbITaHNs, ecnu TpaHchopMaTop He BblAepXan WCMbITaHWN, TO AOSMKHbI OblTb yKa3aHbl OCHOBHbIE MPUYUHBI
NoBpeXAeHusi, Hanpumep, cnabocTb ys3na KOHCTPYKUMKW, HEeyAOBMeTBOpPUTENbHAasA TEXHOMOrus, HU3Koe KayecTBo

N3roTOBIEHUS, OLUINOKM B pac4yeTax n np.;

B) peKkoMeHOauuuM Mo YCTPaHEeHW0 OOGHapyXeHHbIX HEeAOCTATKOB WM [OOBEAEHWUIO KOHCTPYKLUMM [0 COCTOSIHUS,
obecneumBaroLlero Heobxoanmyro cTonkocTb npu K3.

NMPUNOXEHWE 1
Ob6s3aTtenbHoe

METOOUKA PACYETA TEPMUYECKON CTOMKOCTU TPAHC®OPMATOPOB
NMPN KOPOTKOM 3AMbIKAHUU

HaunbonbLias cpegHAAa Temnepatypa obmoTkn nocne KOPOTKOro 3aMblkaHuA 'E':'D He [OJIKHa npeBbilaTtb

MaKcMMarbHO AOMYCTUMYIO CpeaHiolo TemnepaTypy 06MOTOK NOCNe KOPOTKOro 3amblkaHnsa -, yctaHoBneHHyio FOCT
11677-85.

HaunbonbLuyto cpegHtoto TeMnepaTypy 06MOTKM NOCIe KOPOTKOro 3aMblkaHusl crieqyeT onpeaensts no popmyne
By =@ +a ;£ 107
1 1] Sy )
roe 'E':'l - HambornbLuasa cpegHasa TemnepaTtypa o6MOTKM NOCIE KOPOTKOrO 3amblkaHus, °C;

@EI - HayanbHas cpefHsasa TemnepaTypa obmoTku, °C;

: 2
4 - NNIOTHOCTb YCTAHOBUBLLErrOCsl TOKa KOPOTKOro 3amMblKaHKs, A/Mmm

)

fy - ANUTENbHOCTb TEPMUYECKOTO KOPOTKOFO 3aMblKaHus, C;
1
& - PYHKUMS OT BESUYMHbI E (Ha + 8] (cm. Tabnuuy);

E':'g - MakCnumMarsnbHO OonyctuMmasa cpegHaa temMnepartypa oOMoTKM nocre KOPOTKOro 3amMblKaHuA, °C.

1
~(@ +8y).C a=f é(@ﬂ@n}




O6moTKa U3 megu O6MoTKa 13 antoMUHUSA
140 7,41 16,5
160 7,80 17,4
180 8,20 18,3
200 8,59 19,1
220 8,99 -
240 9,38 -
260 9,73 ]

1
Onsa ppyrvx 3HavyeHuin TemnepaTypsl 5 {Hy + 8] koabduuMeHT cnepyeT onpeaensits MyTeM UHTEPMONSALMM.

HauanbHas cpegHsin Temnepatypa obmotkn Ep  onpegensietcs kak CymMma  MakcUManbHO — [OMyCTUMOM

TemnepaTtypbl okpyxatowen cpegbl no FOCT 11677-85 u npeBbiweHVs TemnepaTtypbl 0OOMOTKM Hag TemnepaTypon
oxnaxgatoLlen cpeabl NpyM HOMWHANbLHOW Harpyske TpaHcopmartopa.

MpeBbiweHne TemnepaTypbl OOMOTKM Ha4 TemnepaTypor oxnaxparllwen cpefbl onpefensercs no U3MEHeHUo
COMPOTUBINEHNS OBMOTKM MOCTOSIHHOMY TOKY NPV NPOBEAESHWUN UCMbITaHUIA TpaHChopMaTopa Ha Harpes.

B cnyuyae, ecnu 31O npeBbIEHNE HEU3BECTHO, TO ANIA pacdeTa crnegyeT UCMNOosb3oBaTb MakCMManbHO OOMYCTUMOE
npeBbIllEHME TemnepaTtypbl OOMOTOK Haj TemnepaTypon oOXxnaxzalowen cpedbl ANs COOTBETCTBYHLLEro Kracca
nsonsauum no FOCT 11677-85.

(BBeaeHo gononHutensHo, Mam. N 2).

MPUNOXEHWE 2
CnpaBo4Hoe

METOOWKA NOOAMArHUYUBAHUA TPAHCOOPMATOPA
C NPEABAPUTEJIbHO 3AKOPAYMBAEMOW MNMPU K3 OBMOTKOW

1. VcknioveHre HacbIWeHNss MarHUTHOW CucTeMbl TpaHcdopmartopa B nepexogHom npouecce K3 pekomeHgyeTcs
NPOBOAUTL NyTEM NPeABapUTENbHOMO NOAMArHNYMBaHMA MarHMTONPOBOAA OT MCTOMHWMKA MOCTOSHHOIO TOKa MO CXeme,
NPVBEAEHHOW Ha YepTexe.

&y, L, {'s - BbIKIOYaTENY; T - ncnbiTyemblit TpaHcopMaTop; F - UCTOUHMK MOCTOSIHHOTO TOKa;

A - Tokoorpanuumsatowmii peanctop; 1, Mo - 06BMoTkM ncnbiTyemoro TpaHchopmaTopa



2. MNpw ucnbiTaHNAX MO NPUBEOEHHON HA YepTexXe cxeme pa60Tbl NpoBOAAT B cneaytoLen nocnegoBaTenibHOCTU:

a) BKIMKOYaloT BbIKNK4YaTesb QE, perynmpya TOK UCTOYHUKa G, yCTaHaBIMBAKT €ro Takum, yTOObI 0becneunTb

KOMMEeHcauuio anepuoauMyeckon COCTaBnfAloWEen Mepexo4Horo MarHUTHOroO MoToKa; 3HavyeHue U MOMsipHOCTb
noamarHM4mBaroLlero Toka nou6mpa+0T SKCnepuMmeHTaribHO B Xo4e HalladO4HbIX OMNbITOB;

©0) BKMOYaAKOT BhIKMOYaTENb Qz , PV 3TOM TOK UCTOYHIKA OFPaHNYMBAIOT TOKOOrPaHUYMBAIOLLMM Pe3ncTopoM & ;
B) BKMOYalOT TpaHcdopmaTop T Ha K3 BbikntoyaTenem Ql .

Mpumevanne. T[locnegoBaTenbHOCTb WM MHTEpBanbl MeXxay BKIo4YeHnem BblKMoyaTenen Ql , Qz , Q3
YyCTaHaBnMBaKT C NOMOLLbIO crieunanbHbIX ﬂpI/I60pOB aBTOMaATM4ECKOro yrnpaBieHuna onblTaMun.

(BBegeHo gononHutenbHo, Mam. N 3).
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