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HacToAwunii cTaHAapT pacnpocTpaHAeTcs Ha aCMHXPOHHble TpexdasHble ABUratesin 6e3 orpaHU4YeHns
MOLLHOCTW, Hanps>XeHUs U 4acToTbl, a TakXXe 0fHO(a3Hble aCUHXPOHHbIE ABUraTeNn W ABUraTtenun cneyu-
anbHOro MUCMOSIHEHMSA B TO Mepe, B KOTOPOI MeToAbl UCMbITaHUM, NPesycMOTPEHHbIE HAacTOALLMM CTaH-
[apToM, NMPUMEHNMbI ANA UCNbITAHWIA 3TUX ABUTaTenen.

CTaHAapT NPUMeEHMM MNPWU MPOoBeAeHNN CePTUPNKALNOHHBIX NCAbITAHNI aCMHXPOHHbIX ABUraTesnei.

CTaHAapT ycTaHaBNMBaeT cnegytolme MeToAbl UCAbITAaHWIA:

M3MepeHne CONPOTMUBIEHNSA 06MOTOK MPW NMOCTOSAHHOM TOKe (pasfa. 2);

ornpegeneHve KoauumeHTa TpaHcopMaunun asurateneid ¢ dasHbiM poTopoM (pasa. 3);

onpegenieHVe ToOKa M NOTepb X0/10CTOro xofa (pasa. 4);

ornpejgeneHve ToKa U NMoTepb KOPOTKOro 3aMblKaHWSA, Ha4ya/lbHOro NyCKOBOro BpaljaloL,ero MoOMeHTa
M HavyaNbHOro NycKoBOro Toka (pasfg. 5);

ncnbiTaHWe Ha HarpeBaHue (pasg. 6);

onpefeneHne pabounx xapaKTepuUCTUK, KoaddurumeHTa rMosie3Horo geicTens, KoadduumeHTa MoLy-
HOCTU U1 CKOMbXeHusa (pasfd. 7);

ornpegeneHve KpuBOW BpaLLaloLLLEr0 MOMeHTa, 3Ha4YeHUW MaKCMMasbHOro U MMHUMaNbLHOMO BpaLla-
owmMx MomMeHTOB (pasg. 8);

3KcnepMMeHTaslbHOe onpejesnieHNWe NapameTpoB CXeMbl 3aMelleHUs ¢ OA4HMM KOHTYpOM Ha poTope
(pasg. 9);

onpefesnieHNe YacTOTHbIX XapakTepucTuk (pasg. 10);

onpegeneHne Ao6aBoYHbIX NoTepb (pasg. 11);

TpeboBaHusa 6e3onacHocTM (pasg. 12).

Apyrve Bnabl NCNbITaHNIA NPOBOAAT MO CTaHAapTaM, yKasaHHbIM B NMPUAOXKeHUN 3.

(N3meHeHHasa pepakuus, M3m. Ne |, 2).

1. OBWVME NMONOXEHWNA

1.1. CTaHfapT He onpegensieT 06LeM MCMbITAHWA, HO €C/IM UCMbITaHWe MPOBOAAT, TO OHO AO/IHKHO
BbIMOMIHATLCA B MOSIHOM COOTBETCTBMM C HAcTOSILMUM CTaHAapToMm. Mporpammbl MUCMbITaHWUI aBurateneit
pasfINUHbIX BUAOB, MEPUOAMUYHOCTL UX MPOBEAEHUSA, & TaKXKe KOMIMUYECTBO MCMbITYEMbIX ABUraTenei yka-
3bIBAlOT B CTaHAApTax UM TeXHUYECKUX YCIOBUAX Ha KOHKPETHbIe BUAbl ABUraTene.

V3paHvie odmupanibHoe [Mepeneyarka BOCMPELLEHa
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1.2. HanpsbkeHne UCTOUYHMKA MNUTAHUA [O/HKHO 6bITb MPaKTUYECKU CUMMETPUYHBIM N CUHYCOWN-
fasIbHbIM.

1.3. MN3mepuTenbHaa annapaTtypa [o/1>KHa yA0B/1eTBOPATL TpeboBaHuam FTOCT 11828.

JonyckaeTtcsa onpejeneHne MOLWHOCTU MO M3MEPEHHbIM BeJINYMHAM HanpsH>KeHWUs, TOKa U yrna
mMeXXay HUMMU.

Knacc TOYHOCTWU BOJIbTMETPOB [/11 UCMbITAHUS 3/IEKTPUYECKOM MPOYHOCTN M30NALUM 0O6MOTOK
[O/DKeH 6bITb He Xy>ke 1.5.

1.2, 1.3. (N3meHeHHasn pegakumsa, M3m. Ne 1).

1.4. Mepen vcnbiTaHUAMKU clefyeT MNPOBepPUTb KayecTBO COOPKM ABuraTens: 3aTsd>KKy 601TOB,
BUHTOB W raek, cBo60jHOe BpalleHWe poTopa, MapKUPOBKY BbIBOJOB, OTCYTCTBME BUAMMbIX C/ef0B
3arpsA3HeHW’ 1 Biaru.

HeobxoAMMOCTb M3MEPEHUS BEIMUYMHBLI N CUMMETPUM BO3AYLLHOIO 3a3opa MNpu pas/iNyHbIX BUAax
MCMbITaHW, a TakKKe METOAMKWN U3MEPEHWUI criefyeT yKasblBaTb B CTaHAapTax WM TEXHUYECKUX YCI0BUAX
Ha KOHKpeTHble BUApbl ABurateneil. Ecnu asuratenun ocHalleHbl TpaHcopmaTtopaMu ToKa, F1yxXOnoAK/Ito-
YeHHbIMM K 0BMOTKe cTaTtopa, WCMbITaHUA crefyeT BbIMOMHATL MPU 3aKOPOYEHHbIX U 3a3eMJIeHHbIX
o06MOTKax TpaHCOpMaToOpOB.

1.5. Tpwn npoBefeHMN OMbITOB XO/IOCTOr0O X0A4a, KOPOTKOro 3aMblKaHWSA, NpU onpejeneHnn paboumx
XapaKTeEPUCTUK W UCMbITAHUAX Ha HarpesaHue crieflyeT WN3MepPATb TPU JIMHEWHbLIX Hanps>keHUs, Tpu
NINHENMHbIX TOKa, 4acToTy ceTM W MOABOAMMYK MOLLHOCTb. ECAM MCTOYHUMK MuTaHus obecneymBaeT
OTKJIOHEHMEe NINHEeNHbIX Hanpsi>XeHW He 6onee 1% oOT cpefHEro 3Ha4YeHUs, TO AOMyCcKaeTCcs N3MepPsATb O4HO
6nuvxkalilliee K CpefHEMY 3Ha4YeHUIO HampsbkeHue. 3a NMHeiHOe Hanps>keHWe U JIMHeHbI TOK NpUHUMa-
eTcsa cpefHee apudMeTUUHeCKOoe TpexX M3MepeHHbIX 3HauYeHUn. MOLWHOCTb M3MepsieTcss MO CXemMe OfHOro,
[OBYX UKW Tpex BaTTMeTPOB. B cnyyae NpuMeHeHUS ABYyX BaTTMeTPOB KOI(PMULNEHT MOLLLHOCTU PEKOMEH-
[yeTca NpoBepuThb MO 3aBUCUMOCTU

rge a, — 6onbluee NokasaHMe, MPUHUMAEMOE MONOXKUTENbHbIM;
a2 — MeHblLee rnokasaHue ¢ y4eToM 3Haka.

(N3meHeHHan pegakums. M3m. Ne 1),

1.6. TNpwn o6paboTKe U NpefcTaBieHNN pPe3y/ibTaToB UCMbITaHUI AONYCKAeTCA BbipaXkaTb MapameTpbl
B OTHOCUTE/NbHbIX eAuHMULaX, NMPUHUMasA 3a 6asncHble eAUHULbI HOMWHAaNbHbIA TOK. HOMWHaNbHOe
Harnps>XeHve, HOMWHaNIbHYI0 CMHXPOHHYIO 4acToTy BpaleHUs. 3HaYeHNA MOMeHTa U MOLLHOCTWU fJonyc-
KaeTcs BblpaXKaTb B J0/I9X HOMUHa/bHbIX.

1.7. Ans pBuratesnieil Ha HECKOJ/IbKO 4acTOT BpalleHUs UCMbITaHMA Mo pa3g. 2—11. Ha KpaTKoBpe-
MEHHYIO Neperpy3ky no TOKY W MOMEHTY, onpefeneHue pacxofa oxfaxjalolero so3gyxa, nUsMepeHue
BMOGpaLMN 1 YPOBHSA LLyMa cnefyeT NPOM3BOAUTL AN KaXKAO0M 4acToThl BpaweHus. Mpu npremocaaTouHbIX
MCNbITAHNAX AOMYCKaeTca N3MepATb BUOPaLMIO Ha OA4HOM YacToTe BpallleHUsA ¢ MaKCcuManbHOW Bubpaumen.
YKa3aHHY 4acToTy BpalleHUs OnpeAesisaioT Mpyu NPUEMOYHbIX WX NEPUOANYECKNX UCMbITaHUAX. V3Me-
peHue conpoTUB/EHUSA U30NALUN O0GMOTOK OTHOCUTENbLHO Kopryca U meXay obMoTKamMmu, ucnblTaHue
M30NA9UMN 06MOTOK OTHOCUTESIbHO KOpMyca, Mexgy 06MOTKaMn U MeXXAYBUTKOBOM U3ONALMUN Ha 3NeKT-
pUYecKyt MPOYHOCTb CcrfieAyeT MPOU3BOAUTL A1 KaXKAOW He3aBUCMMOW 06MOTKU. WcnbiTaHus npu
MoBbILLIEHHON 4acToTe BpalWeHUs NPOU3BOAAT ANA HamboNblUuel 4YacToTbl BpaweHus. OnpegeneHue
OVHaMMYeCcKOro MOMeHTa MHepLMY poTopa, UCMbITaHUS HA CTOMKOCTb K MEXaHUYECKUM U KNMMaTUUYECKUM
BO3/eliCTBMAM MPOBOASAT ¢ 06MOTKOW, COEUHEHHOM B cXxeMy ATSA At060K 4YacToTbl BpalweHus. B cnydae
Hannuma Tpe6oBaHWUI cregyeT U3MePUTb HaMps>KeHUSA Ha OTKJIIOYEHHbIX BbIBOAAaX 06MOTOK cTaTopa B
peXknmax Xos10cTOro xofa, KOPOTKOro 3amMblKaHUS 1 MPU HOMUHA/IbHOW Harpyske.

(N3meHeHHas pepakumsa, M3m. Ne 1).

1.8. MNpn NpuemMocaaTovHbIX MCNbITaHUAX ABUratesnen, BbIMNOSIHEHHbIX Ha HOMHHAMIbHYKO 4acToTy
60 Iy, fgonyckaeTcsa onpefesiaTb TOK W MOTEPH XOJIOCTOro Xoja, TOK U MOTEPU KOPOTKOro 3aMblKaHWA,
npon3BoAnTb n3MepeHne Bubpaumm npu yactote 50 My, M3MepeHHble 3Ha4YeHUSA O0/HKHbI CPaBHMBATLCA
CO 3HaYeHMAMU, NOMYYEHHbIMW AOMNOAHUTENBHO NpY YacToTe 50 Iy, NPU NPUEMOYHbIX, MEePUNOAUNYECKNX
AN KBaIMMUKALMOHHbBIX UCAbITAHUAX 3TUX ABUraTesieil, BbIMOSIHEHHbIX Ha YacToTy 60 Mn. [lonyckaeTcs
nepecynTbiBaTb pe3ynbTaT N3MepeHUs BMOBpaL MM NPonopLmUoHasibHO YacToTe.
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2. W3MEPEHWME COMPOTUMBNEHUNA OBMOTOK MNP NMOCTOAHHOM TOKE

2.1. V3mepeHMe cONPOTUBNEHNE OOMOTOK MpY MOCTOSHHOM Toke — Mo TOCT 11828. Mpu u3smepe-
HUWM CONPOTUBAEHWI, MeHbLMX | OM. He AOoNycKaeTCcs MPUMeHeHMe OANHAPHbIX MOCTOB MpPU BCeX BUAax
MCNbITaHNA, KPOME NMPUEMOCAATOUYHbIX UCNbITAHWIA ABUraTeneii MoliHocTbio 40 100 KBT. npuyem B aToM
cny4yae cnegyet MPUMEHSATb OgMHapPHbIe MOCTbI C YeTbIPEX3AXKMMHOW CXeMOM BKIKOYeHUs, obecneyvmnBato-
e TOYHOCTb M3MepeHUs, COOTBETCTBYHOLLYO npmnbopam Knacca 0,5. ConpoTuBreHMe 06MOTOK poTopa B
aBuratensax ¢ asHbIM PoTOPOM criefyeT M3MepATb Ha KOHTAKTHbIX Konbuax. Mpu ucnbliTaHUAX Ha Harpe-
BaHMe [0OMYCKaeTCcsad N3MEPATb CONPOTUB/IEHNE OOMOTKM cTatopa npu paboTtatolem asuratesie 6e3 oTK0-
yeHUA ero ot cetn no FOCT 27222 npu obecriedyeHUN HEOO6XOAMMOWM TOUHOCTU.

3mepeHVe cONPOTUBNEHNSA OGMOTKWN B XOSTO4HOM M HarpeToM COCTOAHWUAX PEKOMeHAYeTCs MpoBO-
ANTb C NCMOMIb30BaHVEM OAHOW W TOW >Ke N3MepuTeslbHOM CXeMbl C TEMU >Ke NMpubopamu.

(N3meHeHHas pegakumsa, Mam Ne |, 2).

3. OMPELAENEHWVE KO3®DPUNLUMNEHTA TPAHCHOPOPMALUNWN ABUTATENEN
C ®A3HbBIM POTOPOM

3.1. ATs onpefeneHns KoahduLmeHTa TpaHcopMaLnm asuraTeneid ¢ hasHbIM POTOPOM criefyeT Noj-
BECTU Hanps>keHune K 06MOTKe cTaTtopa gsuratesia npm HenogBM>XHOM pPoTope U pa3OMKHyTOI7I ero oomMoTKe ”n
N3MEPUTL JINHEVHbIE HaMpPsXEeHUs Ha 3a)KMMax 06MOTOK CTaTopa U Ha Kofblax potopa. [Ans asurateneii c
HOMUHa/IbHbIM Harnpsi>keHnem o 660 B BK/IOUMTENbHO MpU Bcex BUAAx MUCMbITaHWUM, KpOMe MpremMocaaToy-
HbIX. K 06MOTKe cTaTopa Heo6XoAMMO NOABOANTL HOMUHaIbHOE HanpsXeHue. Mpy npueMocaaTovHbIX UCMbI-
TaHUAX. a Takke ANA ABuratenield ¢ HOMUHaNbHbIM HarnpsiXkeHWeM Bbllle 660 B npu nto6biX UCMbITAaHUSX
JonyckaeTcs onpefenaTe KoaduLuMeHT TpaHcopMaLMm rnpy MOHUXKEHHOM HamnpPs>KEHUU.

M3mepeHVe NpoBOAAT A1 O4HOMO SIMHEMHOro Hanpsi>keHus. Mo U3MepeHHOMY NIMHeliHOMY Hanps-
XKEHUIO onpegenstoT pazHoe HanpsbkeHue. OTHoOWEHWe hasHbIX HaNpPs>XKeHW cTaTopa U poTopa MPUHK-
MaeTcs 3a 3HadeHue KoapchuymeHTa K,, onpegensemoro no dopmyne

roe U{dh — cpasHoe HanpsikeHMe o6MOTKM cTaTopa. B;
(Nlp — chasHoe HanpsixkeHNne 06MOTKU poTopa, B.

4. ONMPEAENEHWE TOKA N TTOTEPb XO/TIOCTOIO XO4A

4.1. OnpefeneHne ToKa M NOTepb X0/0CTOro xoAa criefyeT MPOBOAUTL B PEXMME HEHArpy>XeHHOoro
ABUraTens npu ycTaHOBMBLUEMCS TersloBOM COCTOSSHUW 4acTell UCMbITyemMoro asuratensi (B 4aCTHOCTMU,
MOALLINMHUKOBLIX Y3/10B). EC/I HEBO3MOXXHO HEMNOCpeACcTBEHHOE ornpeaesieHMe TemrepaTtypbl NOAWWITHU-
KOBbIX Yy3/10B, TO [ABUratefb A0 Hadana UCMbITaHUA crnedyeT BpallaTb 6e3 Harpy3ku B TeHeHWe BPeMEHMU,

yKasaHHOro B Tabn. 1.
Ta6nuuya 1

MpoAoMKUTENBHOCTL BPALLEHUMN, MUH

MOLLI'HOCTI: asurartens, KBT npu Bcex Buaax ncnntaHnm ,CI'BI/IraTEI'IeVI
C NOAWNMNHUKAMWU CKONbXEHUN N KaneHusa, Kpome
npunemocaaTtovyHbIX vcnblTaHui ABVII'aTEI'IeI7I

npu NPUEMOCAATOYHbIX
ucnbiTaHun.! nnurarcnei

C noagwWnnNHNKamMn KavyeHmnAa
C NOAWMNMHUKaMKN KayeHnUn

Ao 1 10 5

Cwn. 1 * 10 30 15
» K) * 100 60 30

» 100 » 1000 120 60

» 1000 180 90

Mpy MexaHU3NpPOBaHHOM W aBTOMaTU3MPOBaHHOM MpoLiecce ncnbITaHW ,qBVIFaTeI'IeVI, a Tak>ke npum
MacCoBOM Mnpon3BoACcTBe ABMF&TEHEIZ C nogwnMnHUNKaMmmn KadeHua gonyckaeTcAa npu nposeaeHMM npremo-
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CAATOYHbIX WUCMbITAHUW YMeHbLINTb BpeMs, yKasaHHoe B Tabn. 1. gna asuraTtesieii ¢ BbICOTaMW OCWU
BpaLieHus:
no 132 mm —pao 1 MHn,
cB. 132 go 250 MM — 0 3 MUH,
* 250 * 355 MM — 0 5 MUH.

Mpn aToM NOTepM XO/I0CTOro Xo4a ONpeAenAtoT C y4eTOM 3aBUCUMMOCTM MOLLHOCTU XO0/10CTOro xoja
OT BpEMeHU O06KaTKM, MOSIYYEHHOW MpU MPUEXOYHbIX, MEPUOLUYECKUX WU TUMOBbIX WCMbITAHUAX
no ta6n. 1.

Mpu NpoBefeHUM OMbITa XO/10CTOFO X042 C/leAyeT N3MePUTb INHENHbIE HaNpPs>XeHWS, IMHeliHble TOKN
cTatopa, 4acToTy U NOABOAVMMYIO MOLLHOCTb. [NpegnoyTuTesnibHee U3MEPATb MOLLHOCTb TPeMs Ma/loKoCUu-
HYCHbIMM BaTTMeTpaMu. B cxemax HenocpeacTBEHHOro M3MEPEHUS MOLLHOCTW, B cflyyae OTCYTCTBMSA
MasIOKOCUMYCHbIX BAaTTMETPOB, BO3MOXXHO BKJ/IHOUYEHME MO CXeMe BYX BaTTMeTpPOB, NPV KOTOPOM O6MOTKY
Harnps>XXeHNs TPeTbero BaTTMeTpa BK/KOYAT MeXay TeMH asamMmu, B KOTOpPble BK/IHOUEHbI 06OMOTKWU TOKa
OBYX ApYrux BaTTMeTpoOB.

Mpy n3MeHeHUsX B Lenax ABurateneii Manoli MOLLHOCTW criefyeT, B C/yyae Heob6xogmmocTw,
y4uTbiBaTb NOTpPebaieHVe TOKa B 0OMOTKax Hanps>eHUs BaTTMETPOB M B BOSIbTMeTpax no copmyne

3HadeHVe KO3hPULMEHTa MOLLHOCTU onpeaenstoT no cgopmyne

rge A,— MOWHOCTb MO NokasaHWAM BaTTMeTPOB, BT;
/’,,p— notepn B 06MOTKax BaTTMETPOB W B BOJSIbTMeTpax, BT;
[*,, — conpoTnaneHne 06MOTKN HanpsbkeHUs BatTmeTpa. Om;
Pu— conpoTtunaneHne obMOTKU BONbTMeTPa, OMm;
6',,— Hanps>keHue npwu onbiTe. B;
M3MepeHHbIN TOK (CpefHee 3Ha4YeHWe U3 TPex U3MepeHHbIX). J1.

B aBuratensx ¢ asHbIM poTOPOM O06MOTKY pOTOpa 3aMblKalOT HAKOPOTKO Ha BbiBOfJax poTopa wiv
Ha KO/bLax, ecnv Asuratesib MUMeeT KOPOTKO3aMblKaTe b Korslel,.

(N3meHeHHasa pepakumsa, M3m. Ss 1, 2).

4.2. ONbIT XO/10CTOr0 X0oAa C/sieAyeT BbIMO/IHATL MOCTEMEHHbLIM MOHMXKEHUEM TMPUJIOXKEHHOTO K
cTaTopy Hamnps>KeHWs, HaunHas ¢ Hambonbluero 3HayeHus, paBHoOro 130 % MOMMHa/ILHOrO, U KOHYas
BO3MO>XXHO 60/1ee HMU3KUM, MNPU KOTOPOM elle HabnlofaeTcs Bo3pacTaHue TOKa cTatopa. Ecnm Tok npum
Hanpsb>keHUn 130 % HOMMWHa/IbHOro MpeBblllaeT HOMWHA/IbHOE 3HadeHWe, Hambosibluee Hanps>keHue
MOXeT 6bITb CHMXKEHO, HO He AO0/DKHO 6biTb MeHee 110 % HOMMUHanbHOro. lpwm npoBefeHUW onbiTa
peKomeHayeTcsa Npon3BoanTb 9—11 0TCUETOB MNPU Pas/INYHbIX 3HAYEHUAX HaNpPAXKeHUs.

HenocpefcTBeHHO NoOc/ie OMbiTa X0/10CTOr0 XoAa c/efyeT N3MepuUThL conpoTuaneHrne o6MOTKKU cTaTopa
MeXXay ABYMSA /IMHeliHbIMW BbiBodamMu. [N gsurateneil, MeLWMUX NPU HOMUHa/IbHOM Hanps>XeHUn TOK
X0M10CTOro xofa Bblwe 70 % HOMWHaNLHOIO, WU3MEpPeHMe COMpPOTHa/leHUss OBMOTKM cTaTtopa crnegyet
NMPoOu3BOANTb MOC/E CHATUA TOYKN NMPU HOMUHANIbHOM Hanps>XeHUM N B KOHLLE OMbITa WK Mocsie CHATUA
Ka>XKA0M TOUKWN.

(N3meHeHHan pepgakums. N3m. Ne 1).

4.3. Tlo gaHHbIM OonbiTa cnefyeT onpefesinTb KO3(PMULIMEHT MOLLLHOCTU XO/10CTOr0 X04a

A I
cos% "7T 1T 7

roe (/,,— NuHeliHOe Hamps>XeHme X0/10CcTOro xoga. B;
/0 — NUHeNHbIN TOK X0/10CTOrO xo04a. A;
Pn— noTtepun xonocTtoro xona, KBT.
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MoTepwn X0/10CTOro Xo4a HEO6X0AMMO pas3fesINTb Ha NOTepU B 06MOTKe cTatopa J1. k¥ 1 cymmy rnotepb
B cTann P,, n mexaHundeckmx Putx. MoTepu B o6MoTKe cTaTopa PvIi0 B KBT onpegensatoT no copmyne

N.o0= 1,5/{N11n8.10-*,

roe J1, 10— conpoTuBaeHNE 0OMOTKM cTaTopa. OM. MeXXay ABYMSI IMHEWHbIMW BbiBOAaMW, WU3MepeHHOe
B KOHLLe OMbITa MKW MOC/Ie KaXK4ok oTcyeTa.

Ecnun conpoTuBneHmne mamepsieTcs 2 pasa, TO pe3ynbTaT, NONYYeHHbIV B KOHLE OMbiTa, UCAONb3YIOT
ONsi BbIAENEHUS MexaHUYecKMX MNoTepb, a pe3ysbTaT, MOJIyYeHHbI Mocne oTcyeTa NpU HOMUHa/IbHOM
Hanps>XeHUW, NCMONbL3YIOT A1 onpejeneHNs NoTepb B CTann.

PasgeneHne cymmbl noTepb B CTa/IM M MeXaHMYeCKUX Ha OTAesibHble COCTaB/sAOLW e MPOM3BOAAT MO
3aBUCUMOCTWN 3TOW CyMMbl OT KBajpaTa MPUIOXKEHHOro HanpsbkeHUsA. B cnydae, ecnn yyTeHbl noTepu B
npubopax, BbllleyKa3aHHas cymma paBHa PO — Prp.

BennumHy mexaHW4YecKMx MNOTepb OMpeaensAtT MNyTeM 3KCTPanonAuun HUXKHEW MNPAMOVNHENHONR
yacTun 3TOWM 3aBUCMMOCTU Ha Hy/ieBOe 3HadeHMe MPUIOXKEHHOrO Hamnpsi>KeHUs.

Pe3ynbTaTbl onbiTa crieayeT NpeacTaBUTb B Buae YHKLUMOHaIbHbBIX 3aBUCMMOCTell Toka /0 noTepb Pa
N KoahppuumeHTa MOLLLHOCTU coS<pP0 OT Harnpsi>KeHUs B TabNM4HOW nnn rpaduyeckoii opme.

Ecnn yacTtoTa Npu CHATUM XapaKTEPUCTUKKM XOMOCTOr0 XoAa OT/IMYaeTCcsl OT HOMUHA/IbHOW, HO He
6onee, 4eM Ha 5 %, TO M3MepsAeMble BeIMUMHbI A0/DKHbI 6bITb NPMBEAEHbI K HOMWHaNbHOW 4YacToTe.
3MepeHHble 3HAYEHUSA Hanps>XeHUs MepecHUTbIBAOTCA MPOMOPLMOHANIbHO MNEPBOW CTeMeHWU 4acToThl,
noTepu BCTann — NPOMNOPLMOHa/IbHO HacToTe B cTeneHW 1,5 n MexaHMYecKue NOTepyu — NPONopLMoHasb-
HO KBagpaTty 4acToTbl.

Ecnu npu onpegeneHUn NoTepb B CTa/iM Hanps>KeHWe, NMPUBEAEHHOE K HOMWHa/IbHOW 4acToTe,
0T/INYaeTca OT HOMUWHaNbHOro, HO He 6onee, yeM Ha 15 %, TO MoTepu B cTanw, MpuBedeHHble K
NMOMMHa/IbHOM YacToTe, MepecHnTbIBalOT NPOMNOPLMOHA/IbHO KBagpaTy HanpsiXXeHus.

(N3meHeHHas pepakumsa, M3m. Ne 1, 2).

4.4, Mpy NpuemMocaaToUHbIX UCMbITAHUAX AOMYCKaeTca onpeAenaTb TOK U MOTepu XO/0CTOro xoga
TONIbKO MPU HOMUHANIbHOM Harnps>XeHuw.

(N3meHeHHasa pegakuusd, N3m. Ne 1).

5. ONPEAENEHWE TOKA N MOTEPb KOPOTKOIO 3AMbIKAHUA.
HAYANBHOIO NYCKOBOINo BPAWWAKOUWEIroO MOMEHTA N1 HAYANBHOTO
NMYCKOBOIO TOKA

5.1. TOK 1 NOTepu KOPOTKOrO 3aMblKaHUS ONpeaensitoT U3 OMNbiTa KOPOTKOro 3aMblKaHUS.

Ha4danbHbIli NYCKOBOV BpallaloLni MOMEHT U Hada/lbHbIi MYCKOBOW TOK OMpeAenstT M3 onbiTa
KOPOTKOr0 3aMblKaHMs, U3 OMNbITOB MycKa WM CHATUA KPMBOW MOMEHTa Mo pasf. 8.

3a HayaNbHbI/ MYyCKOBOW BpallaloLmi MOMEHT MPUHMMAETCS HavMMeHbllee 3HadeHMe BpallatoLLLero
MOMEHTa, a 3a Hauda/lbHbl/i MYCKOBOW TOK — Haubosibllee 3HaYeHMe MYCKOBOro0 TOKa W3 U3MepPeHHbIX
pasINYHbLIMU MeTofaMM.

5.2. ONbIT KOPOTKOr0 3amblKaHUA cnefyeT BbINOMHATL NPU 3aTOPMOXXEHHOM poTope (06MOTKa
poTopa ABuratesneii ¢ hasHbIM POTOPOM A0/HKHA ObITb HAKOPOTKO 3aMKHYTa Ha Kosfbuax). MNepeg 3aTopma-
XXUBaHMeM poTop;! AO/HKHO 6biTb MPOBEPEHO HarnpaB/ieHWe BpalleHWs ABuratens MeTogoM MpPo6GHOro
BK/tOYeHMsA. K 06MOTKe cTaTopa ABuratens NogBoAAT NMPakKTUYeCKM CUMMeTPUYHOe HanpshkeHWe nomm-
Ha/lbHOW YacToTbl. B npouecce onbiTa 04HOBPEMEHHO N3MePSIIOT JINHEVHbIe HAMPSIXKEHUS, NIMHENHbIE TOKMU,
MoABOAVIMYIO MOLLLHOCTb, a ANs1 ABUraTesieil MowHocTbio Ao 100 KBT v Bpawatowmnii MmomeHT. Henocpeg-
CTBEHHO TOC/e OTK/IIOYEHUSA M3MEPSIOT CONPOTUBMIEHWE OOMOTKM cTatopa MeXay ABYMS SNIMHEWHbIMU
BblBOgaMU. MOABOAMMYIO MOLLHOCTb PEKOMEHAYETCA M3MEPSTb MO CXeMe [BYX BaTTMETPOB WM Tpexdas-
HbIM BaTTMeTpPOM. ECNM UCTOMHUK NUTaHUS obecriedynBaeT OTK/IOHEHUE JIMHEWHbIX Harnpsi>)XeHWin He
6onee 1%, To foNycKaeTcs M3MepsTb ABa JIMHENHbIX TOKA U OAHO JIMHEHO/ HanpsiyKeHue.

Bpalgatowimii MOMEHT MpPU OMbITeé KOPOTKOro 3aMblKaHWS M3MEPSIIOT AUHaMOMETPOM, BecaMu Wam
TopcnomeTpom. MNpu n3mepeHUN BpaLlaloLLLero MOMeHTa poTop A0/HKeH 6biTb 3aTOPMOXKEH B TaKOM Yr/10BOM
MOMIOXKEHUN, NMPU KOTOPOM MYCKOBOW MOMEHT MUHMMasIEH. DTO NOOXKeHWe onpeaenseTca nytem 8—10 ms-
MepeHUA MOMEHTA NP HanPsXXeHUU, YKa3aHHOM B Tab/1. 2. MPU pa3fiMUHbIX Yr/10BbIX NOSIOXEHUAX poTopa.
Ona pBurateneii MouLHOCTbIO cBbile 100 KBT BpaliaroLinmii MOMEHT MpPU OMbiTe KOPOTKOF0 3aMblKaHUSA
M3MEPSIIOT WM PacCHUTLIBAIOT MO 3/IEKTPOMAarHUTHOW MolHocTU (M. 5.4).

5.1, 5.2. (MA3mMeHeHHas pegakuusa, M3m. Ne 2).

5.3. OnNbIT KOPOTKOr0 3aMblKaHWUA crieayeT HauMHaTb B MPaKTUYECKN X0/TI04HOM COCTOAHUM MalUVHbI
WK rocfe onbiTa XOJI0CTOro xoga. [Buratenb BK/AKOYalOT Ha HanpsbkeHWe, yKasaHHoe B Tabn. 2, wu
NnPoun3BOAAT MepBbIA OTCYET.
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Tabnmwna 2

HomuHanbHoe HanpsxeHue gsuratens. B HanpsxeHne kopcukowo 3aMblKaHUA. B
127 33
220 58
380 100
440 115
500 130
660 173
3000 800
6000 1600
10000 2640

Ana ABMFaTeﬂeﬁ, HOMWMHa/IbHbIE HaNpPA>XXeHUA KOTOPbIX OT/INHaOTCA OT YKa3aHHbIX B Tabn. 2. Hanpsa-
XKeHMe KOPOTKOro 3amMmblKaHUA cnefqyeT onpenenAatb No (bopmyne

3.8

BTopoii oTcueT NpoBoAAT npu HanpsbkeHun (10()£10) % NOMMHaNbHOrO AN ABUraTesieii MOLWHOCTbIO
fo 100 kBT (fu = 50 ') n He meHee 40 % HOMWHaNbHOrO ANA ABUraTeneil MOLHOCTbIO A0 100 kBT
(",/ 50 I'u) n ona aggurateneii Mo HOCTbIO cBbie VHOKBT. MMpu 3TOM peKoOMeHAyeTcs BKAOUUTL ABUTa-
Teslb Ha Hanps>KeHWe MeHblle BbllleyKa3aHHOro, 3ateM Harnpsi>XeHue 6bICTPO MOAHATL [0 Tpebyemoro
3HayeHuA. Mpu ucnblTaHUN gBUrateneii MoOLWHOCTbIO Bbille 100 KBT v BepTuKa/bHbIX ABUratener nocne
CHATNSA oTcyeTa MpPU HauMBbICLLUEM HaMps>XeHUn cnefyet M3MEPUTb COMPOTUBIEHNE 0OMOTKM cTaTopa.

OcTasibHble 3—5 0TCYETOB BbIMOJTHAIOT MPU PasHbIX 3HaYEeHUAX NOABOAVMMOIo HanNps>XKeHUsA. OTcHeTbl
no npubopam MNpM KaKAOM 3HaYeHUWN MOABEAEHHOro Harnpsh>KeHUs NpousBoAAT 3a BpeMsi He 6onee K) ¢ Bo
n3be>kaHne YpesMepHOro HarpeBa 06MOTKN TOKOM KOPOTKOrO 3aMblKaHUA.

Cpa3y nocsie oTcyeTa ABUrateslb OTK/HOYHaAlOT.

Ana aBuratenet MowiHOCTbIO A0 100 KBT pekomeHAayeTca ans onpefesieHUs MYCKOBOro MOMeHTa
CHAATb TOYKY B HarpeTom COCTOSSHUW Mpu Temnepatype 6/1M3K0M K paboyeid Npy HOMUHAaNbHOM Hanpsbke-
HUN. 3Ty TOUYKY MOXHO He CHWMAaTb, €C/IN MYCKOBOW MOMEHT OMnpeAensioT MO CTaTUYECKOM KpuUBOW
MoMeHTa. [na gsurateneid MowWHOCTbIO cBbille 100 KBT gonyckaetcs M3MepATb MYCKOBOW MOMEHT B
XO/10[HOM COCTOSAIHUMW.

Mpn ncNbITaHMAX KOPOTKO3aMKHYTbIX ABUratesiel MOLWHOCTbIO cBbille 1000 KBT (ecnv onpegeneHune
MYCKOBOI0O TOKa NPOBOAAT U3 0MNbITa NyCcKa) TOK KOPOTKOIro 3aMblKaHWA [O/KeH 6bITb HE MeHee 2-KpaTHOro
OT HOMWHanbHOro. Ans gsurateneit ¢ asHbIM POTOPOM MNPW MOCTPOEHUU KPYroBol fuarpammbl TOK
KOPOTKOrO 3aMblKaHUSA JO/HKEH ObITb HE MeHee 2,5-KpaTHOro oT HOMWHabHOIO.

5.4. KoathpnLuMeHT MOLLHOCTU KOPOTKOr0O 3amMblKaHUA ornpegenstoT no gopmyne

P m10’
~ WKL

cos

rae UK— nnHeliHOe HanpshXeHMEe KOPOTKOro 3amblKaHus. B;
1K— NINHeNHbI TOK KOPOTKOTO 3aMblKaHUsA. A;
Pk— noaBogvimast MOLLHOCTbL KOPOTKOro 3aMblKaHUA. KBT.
PesynbTaTbl onbiTa cneAyeT NpeAcTaBUTb B BUAE 3aBUCUMMOCTel Toka /K noTepb Pk, KoaduumeHTa
MOLLLHOCTMK cOs dB 1 momeHTa K oT HanpsbkeHUss UK B Tab/IMUYHOW mnm rpadmnyeckon gopme.
[Ons gBuraTteneil Mo HOCTbIO cBbile 100 KBT Bpallaroinii MOMEHT NPY KOPOTKOM 3aMblkaHun Jl/a
B H M onpegenstoT no copmyne

Nfa=9550/~"1;

rae Jic — CUHXPOHHAas 4YacToTa BpalleHus, MUH-1,;
Kun = 0,9 — KoadhhnLMeHT, yUnTbIBaAOLL UK BO3MOXKHOE YMeHbLUeHMe JI/K obycrioBneHHoe f06aBOYHbI-
MW MoTepAMU;
PiK — anekTpoMarHMTHass MOLLHOCTb. KBT;
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rge Pvm — noTtepu B 06MOTKe cTatopa, KBT, NMpu onbiTe KOPOTKOMO 3aMblKaHUs;
P, — noTepw BCTann, KBT, B3ATble U3 OMbITa X0/10CTOF0 X042 NPW HANPSIXKEHMUW, PAaBHOM HamMpPsiXKeHWNO
KOPOTKOTO 3aMblKaHUs.
MoTepun B 06MOTKe cTaTopa PMIK B KBT Mpu OMbiTe KOPOTKOrO 3aMblKaHUs OnpegessitoT no gopmysie

P»U -W . /]

rge Aw — conpoTmBaeHVe 06MOTKM cTtaTopa. OM. NPV MOCTOSAHHOM TOKe, M3MepPeHHOe MeXXay TNHeRHbIMN
BbIBOJAaMM HernocpeAcTBEHHO MOC/e CHATUA TOYKU KOPOTKOro 3aMblKaHUS Mpu Han6osb-
Lem TOKe.

Ecnn onbIT KOPOTKOFO 3aMblKaHUS MpPUY HOMUHaAbHOM (MU 6/IM3KOM K HeMy) HanpshKeHun He
npoBoAnsICS, TO AN1A onpefesieHNs ToOKa 1 BpallatoLLero MoMeHTa Npu HOMUHaIbHOM Hanps>XeHUN BBOAAT
rnonpasBKy Ha HacbllleHne MyTeli MOTOKOB paccesiHUsA, KOTopas COCTOMT B TOM, UYTO AajibHelillee BO3pac-
TaHMe TOKa KOPOTKOro 3aMblKaHUs npejnosaraeTca Mo KacaTeslbHOM K KpPUBOW (4epT. 1). nsobpakatoLLen
3aBMCMMOCTb TOKa OT HamnpshKeHUs.

/
i

Yept. 1

TOK KOPOTKOro 3amblKaHMs 1M Npy HOMWHaNIbHOM HarpshHKeHWUW, HasblBaeMblii Haya/lbHbIM MYCKO-
BbIM TOKOM, OMpeAesnsitoT rno dopmyrne

rae /,, 1 UK — cOOTBETCTBEHHO HamMbosbLne TOK, A N HanpsbkeHue, B. No KpuBoi (4epT. 1);
Uu — HOMUHanbHoe Hanps>XeHwue, B;
UK — HanpsbkeHue, B. cooTBeTCTBYIOLLee OTPe3Ky OTCEKaeMOMY Ha Ocu abCLmcc KacaTenbHOM
K KpPUBOW, n306pakatoLleil 3aBMCUMOCTb TOKa OT HarnpsbkeHUs (4epT. 1).
HavasibHbIVi MyCcKOBOW BpallaloWnii MOMEHT MPU KOPOTKOM 3amblKaHWW JI/K4 COOTBETCTBYIOLL U
HOMWHaNIbLHOMY HarMpsA>XeHuto, onpeaenatoT no opmye

rae A/l — Bpaljalowmii MOMeHT. H M, M3MEpPEHHbIA WM pacCyMTaHHbIM MpU HanboMbLUEM HamMps>KeHUn
OoMblTa KOPOTKOFO 3aMblKaHUS.

(N3meHeHHas pegakumsa, M3m. Ne 1, 2).

5.5. Mpun NpremocaaTo4HbIX UCMLITAHUAX TOK 1 MOTEPU KOPOTKOFO 3aMbliKaHWSA OMNpeAenstoT TONbKO
npy Hanpsi>)keHWW, yKasaHHOM B Tabn. 2 nnau otnmyarolemcss oT yKasaHHOro B Tabn. 2 He 6onee yeM Ha
+15 % c nocneayoLWmMM NpuBeeHeM pe3yibTaToB K periaMmeHTUPOBaHHOMY 3HaYeHUIO HanpsykeHus. MNpu
3TOM TOK MepecynTbIBalOT MNPOMOPLMOHANIbHO MepBO CTEMEHW HampsKeHUs, a MOLLLHOCTb — Mponopuu-
OHa/IbHO KBagpaTy Hamnps>KeHus.
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6. MCMNbITAHVME HA HATPEBAHWE

6.1. WNcnbiTaHMe Ha HarpeBaHue cregyeT MNPOBOAUTb MeTOAOM HEMOCPeACTBEHHOW Harpysku npu
HOMMWHaNIbHOM HarnpsHKeHUM W HOMWHa/IbHOW OTAaBaeMOW MOLLHOCTM WM HOMMWHa/IbHOM TOKe Mo
FOCT 11828.

Ana aBurateneii MowHOCTbIO CcBbille 100 KBT M BepTUKa/bHbIX MalUWH AOMYCKaeTcAa MNPOBOAUTL
MCNbITAHUSA MeTOAO0M HEMOCPeACTBEHHOWM Harpysku Npyv HOMWUHAZIbHOM Harpsi>XeHUU U TOKe MEHbLUEM
HOMWHAaNbHOIO, MNPU MOHUXKEHHOM Harps>XeHNUU N ToKe 6/IM3KOM K HOMWHanbHOMY, a TakKXXe MeTOAO0M
ABYX 4acToT UM METOLOM HasIOXKEHUSA NMOCTOSAHHOr0 ToKa.

(N3meHeHHan pepakums, N3m. Ne 1)

6.2. YcnoBma nNpoBefeHUsA UCNbITaHUA, MeToAbl W CpefcTBa W3MEpPeHUA TemnepaTypbl — Mo
FOCT 11828. V3mepeHUst TeMnepaTypbl 6aHAaXeh M KOHTAKTHbIX KOJIEW MPOU3BOAAT MOC/e OCTaHOBKU
ABUraTensa UM BO BPems ero paboTbl, ec/in 3TO BO3MOXXHO. [115 OLeHKN TemnepaTypbl 3/1IEMEHTOB poTopa
[OMyCcKaeTca MPUMEHEHMEe TepMOKpPAcoK, ecnn TeMnepatypa MNpu MyCcKe He MnpeBbllaeT TemnepaTypy B
yCTaHOBMBLUEMCS pexkume. ATA ABuratenei MowHocTbo A0 100 KBT npm npoBefeHUN UCMbITaHUI MeTo-
[OM HenocpeAcTBEHHOW Harpysku TemnepaTypa 06MOTKW poTopa MOXKeT 6bITb OLeHeHa Mo U3MeHeHUIo
CKOJIbXXEHUSA B XO/IOAHOM W Harpetom COCTOAHUAX. [/ YyMeHbLUEHUA MOrpeLHoCTU PeKOMeHAyeTCs
npov3BOAUTL MYCK ABUraTtens co CTOPOHbl Harpy3o4HOW MalluHbI. [peBbllleHVe TeMnepaTypbl 06MOTKU
potopa 4 Opo,, *C, onpegensietcsa no copmyne

rae S, — CKONbXXeHWe, U3MEPeHHOe B HarpeToM COCTOAHUN MallWUHbI:
SX — CKOJIbXXeHUEe, N3MEPEHHOE B XO/I04HOM COCTOSAHUU MalUWUHbI;
a — TeMnepaTypHbIi Ko3dhdULMEHT CONPOTUBAEHNA MaTepmnana 06MOTKU B AmnanasoHe TemnepaTyp
oT 0 go 100 *C. Ons MefHbIXx 06MOTOK NpuHUMaeTca 1l/a * 235; npyu NnpyUMeHeHUN 06MOTOK M3
APpYruX maTepuanoB BeNM4YMHa Apobu 1l/a onpepgenseTcs MoACTaHOBKOW TemMnepaTypHOro Koadg-
hurumeHTa CONPOTUBMEHUA ATA AAHHOINo0 MaTepuaTa,;
0 o* ~ TemnepaTypa OKpy>kaloLLeil cpeabl MpY OnNbiTe onpeaesieHNs SX;
6 01 — TemnepaTypa OKpYy>KatoLLell cpefbl NPU OMNbITe onpegeneHns S,.

JonyckaeTca onpefensaTb NpeBbllLeHNe TeMnepaTypbl 06MOTKM poTopa Mo M3MePeHHOMY aKTUBHOMY
COMPOTUBIEHNIO paboyero KOHTypa cXxeMbl 3aMeLLEHUNA C O4HUM KOHTYPOM Ha potope. Cnoco6b onpegene-
HWA 3TOr0 CONPOTUBEHNA YKa3aH B pasg. 9.

(N3meHeHHan pepakums, N3m. Ne 2).

6.3. McnbiTaHMe HenocpeacTBEHHOW Harpysku npyv HOMUHa/IbHOM Harmpsi>XXeHUM U TOKe MeHbLUeM
HOMWMHATLHOrO cnegyeT NPoBOAUTL Npu Tokax /0 n /,,. 3HadyeHue Toka /,, onpefenstoT no copmyne

rge /o — TOK X0/10CTOro xoga. A, Nnpy HOMWHAa/IbHOM HarpsiXXeHuUw,
/,, — HOMUHaNbHbIM TOK. A.
Mo pe3ynbTaTam 3TUX UCMbITaHWI cledyeT onpeAennTb MpeBblLLEHWE TeMMepaTypbl 06MOTKM cTaTopa.
MoTepu B 06mMOTKe cTaTopa PMI, KBT, onpegensoT no dopmyne

n,.=15/7 n,-10On

roe R,n— conpoTmBneHne 06MOTKM cTaTopa. OM, M3MepeHHoe MeXXAay ABYMSA NINHeliHbIMU BbIBOAaAMU NpU
MCNbITAHUW Ha HarpeBaHWe;
/, | — Tok cTaTtopa, A.
Mo pe3synbTaTam ncnbiTaHui Npu /,, 1 /0 cnegyeT onpeaenTb TMHENHYIO 3aBUCUMOCTb NMPEBbILLEHUS
TemnepaTypbl 06MOTKWM cTaTopa OT NoTepb B 06MOTKe cTatopa /\al.

ON~06" +«k Pull
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AK * Ap0-A'PHlo.

rae A6, n Pum — npesbilleHne TeMnepaTypbl 06MOTKM cTaTtopa. K. 1 noTepH B 06MOTKe cTaTtopa. KBT,
npun Toke /wm;
00O, n Pwm0 — npeBblleHNe TeMnepaTypbl 06MOTKK cTaTopa, K. n notepu B o6MOTKe cTaTtopa, KBT,

npn Toke /0.
MpeBbileHMe TemnepaTypbl 06MOTKM cTaTopa Npy HOMMWHa/IbHOM TOKe onpejenserca rno cdopmyrne

AA , N>
nn,«: , *InNcép)
1l/amii,,
roe Puin (0,,) — noTepu B 06MOTKe cTaTopa, KBT. paccUMTaHHble 415 HOMWUHANIbHOIO TOKa U COMPOTMUB-
NeHns. NPUBELEHHOr0 K TeMnepaType oKpy>KatoLleli cpesibl nNpy onbiTe 60.
MpeBbilLeHNE TeEMMepPaTypbl CTasIN cTaTopa cnegyeT onpeaensaTb No opmysie

A0 1
Fre . -F* e +*CJIHU<*0) I‘]/a-Q
rae O r>« n k. — BeNNUMHbI, onpegesnieHHble M0 M3MEPEHHbIM MpPEeBbILIEHUSIM TeMMepaTypbl CTanu B fBYX

BblLLEYKa3aHHbIX peXxumax.

AHaNoOrM4yHoO MoryT 6bITb HalfeHbl NPEBbILLIEHNA TeMnepaTypbl APYTMX YacTell MalluWHbI.

(N3meHeHHaa pegakums, N3m. Ne 1, 2).

6.4. McnbiTaHne MeTOAO0M HEeMoCpeACcTBEHHOW Harpyskum npu Toke, 6/IM3KOM K HOMWHanbHOMY
M MOHMXXEHHOM Harnpsi>XeHUn A0NycKaeTcsa NPOBOAUTHL Ha ABuraTensx ¢ TOKOM XO/10CTOro xofa He 6osee
0.4 HOMMHAaNILHOTO MPU CKOJILXXEHUN, HE MPEBbILAaLLEM KpUTUYeckoro. Mpu 3ToM ciegyeT NMpoBecTy Tpu
TENNOBbIX PeXXmMma: MNpU MOHMXKEHHOM Hanps>XXeHUN U TOoKe 6/IM3KOM K HOMWHaNbHOMY (He MeHee
0.9 HOMWHAaNBLHOrO); MPU MOHV>KEHHOM HaMNpPsS>XeHUU U XO0/I0CTOM XOZe; NPU HOMUHAa/IbHOM Hanpsi>eHUn
1 xonoctom xoge. Mo gaHHbIM MePBbIX ABYX PEXWUMOB crnefyeT onpeaenntb No n. 6.3 KoaphULuneHT K,
Janee, Ncnosb3ys TpeTuii onbiT — [,0(, NOTOM — MNpeBbILLEHMEe TemnepaTtypbl 06MOTKWM cTatopa [ g a
3aTeM — MpeBblLLeHWEe TeMnepaTypbl cTaTu ctatopa [ 6 .

(N3meHeHHasn pepakuus, M3m. Ne 2).

6.5. VcnblTaHMe Ha HarpeBaHMe MeTOAOM ABYX 4acToT (4epT. 2) MPOBOAAT Ha XO/10CTOM XoA4y npw
NnUTaHMM OT MUCTOYHMKA OCHOBHOWM 4acToTbl, obecrevmBalOLLLEr0 HOMUHATLHOC Hanpsi>XXeHWe ABUraTens,
M OT JOMNOSIHNTENBHOINO NUCTOYHMKA NMUTaHUA YacToTolr Ha 5—10 'y MeHblLe OCHOBHOMW C HamnpsiXeHWem.
obecnevmBar WM 3hpPEKTUBHOE 3HAYEHME CYM-

MapHOro M3mMepsemMoro Toka paBHOe HOMWHallb-
HoMy. VcnbiTyemMblii gBuratenb cnegyeT 3anyc-
TUTb  OT  WUCTOYHMKA OCHOBHOI  4acToTbl,
YCTaHOBUTb YacTOTY AOMOSTHNTENIbHOIO UCTOYHU-
Ka Ha 5—10 MM MeHblLe OCHOBHOW, a 3aTem pe-
rynupoBatb  Hanpsi)xeHue  AOMNOSIHNTENBLHOIO
MCTOYHMKA [0 NONYYEHUS HOMUHA/IbHOIO TOKa.

MeToa MOXeT NPUMEHATLCA Takxke Ans

MalmnH ¢ ha3HbIM POTOPOM KaK ANns 06MOTKU
cTatopa, Tak 1 gns obMoTKM poTopa. Ha mawin-
Hax, B KOTOPbIX HarpeB poTopa CyLLEeCTBEHHO
B/INSIET Ha HarpeB cTatopa (Hanpumep, ¢ oxnaau-
TenAMM BUAA «BO3AYX-BO3YX»), MOXET 6bITb MO-
Ny4yeH 3aBblLIEHHbIA pe3ynbTarT.

MpumeyaHunsa:

M — mcnbiTyemblli  gBuratens; [ — NocrefoBaTeNbHbIi  TpaHc*
1. HanpaBneHusi crnefoBaHUs da3 OCHOBHOIO

opmaTop: G — [OMNONHUTENbHbIN reHepaTop; J/j_ NuHeliHOoe Ha*

1 [OMO/IHNTENLHOTO UCTOYHMKA AO/DKHBI 6bITh 041- npsxXeHWe Ha BbiIBOAax .nwn.mena; /] —u4actoTa OCHOBHOTO
HaKOBblI. VMCTOYHUKA NUTaHUs (HOMUHanbHas 4acTtoTa): J1 — TOK cTatopa

2. O6bl4HO HanpsbkeHne JoNONHUTENbHOro nc- asuratens; V} _ ONONHUTENbHOE HanpshXeHWe nuTaHuii;ft- vac*
TOYHMKa cocraatsaeT 10—20 % HanpsXXeHUs OCHOBHO- roTajonoHUTENIbHOrO UCTOYHUKA MU TaHWsA: |. 2, TOuYKM nog*
ro MCTOYHUKa. coeANHEHUs BONbTMETpa, aMnepMeTpa 1 BaTTMeTpa

3. Tpn HaMMuMKM B KauecTse OCHOBHOIO MUCTOY-
HWKa MUTaHUSA CUMHXPOHHOK reHepartopa ¢ 6 BbIBOJI- Yepr. 2
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HbIMW KOHLaMV MocfiefjoBaTe/lbHbIi TpaHChopMaTop MOXET 6biTb BK/IOYEH B HelTpaib OCHOBHOIO MCTOYHMKA
nuTaHus. MNpr 3TOM CHUXAKTCA TPeGoBaHUS K M3OMSLLLL MOC/ef0BaTebHOIO TpaHcdopmaTopa.

4. Tpy HaNMYMK SOMOMHUTENBHOIO reHepaTopa C LUECTbH BbIBOAHBIMU KOHLAMW M HOMWUHA/IbHBIMU TOKOM 1
HarpsXXeHNemM He MeHbLUUMU, YeM Y UCTIbITYEMO MaLLMHbI, UCTIbITAHWE MOXET 6bITb BbINOSIHEHO Ge3 nocnefoBaTe/lb-
Horo TpaHcchopmatopa. Mpy 3TOM AOMOTHUTESbHBIN FreHepaTop BK/IOYAETCst MEXY OCHOBHbIM UCTOYHUKOM MUTaHWs
W UCMbITYEMbIM ABUraTesleM Kak BO/IbTOA06aBOUHBIN.

5. B Ka4yecTBe MCTOYHMKA OCHOBHOWM 4acTOTbl CMeAyeT MWCMo/b30BaTb SIMG0 CMHXPOHHBIA reHepatop, 1n6o
HeCKONbKO MapasieflbHO COeAHEHHbIX CUHXPOHHbIX reHepaTopoB.

B nepBom cny4ae MOLLHOCTb, BO BTOPOM — CyMMapHasi MOLLHOCTb [JO/KHbI GbITb HC MeHee YeM B 2 pasa 6osbLue
MOLLIHOCTW MCMbITYeMOro aCMHXPOHHOTO ABUraTens.

MpuMeHeHVe HAYKUMOHHbIX PErynsTOpOB He PEKOMEHZYeTCs.

6.5a. lVcnbiTaHWe MeTOAOM 3KBMBASIEHTHOM Harpy3ku (MeTof MOAY/MALMM 4acToTbl) MPOBOAAT Ha
X0/I0CTOM XOoAy Mpuv NMUTaHUW ABUraTeNst oT UCTOYHMKA NepeMeHHOro Toka, YactoTa KOToporo Moaynmpy-
eTCsl BOKPYT CPefHero 3HayeHus.

[Buratenb norpy>kaeTcs BCAeACTBNE MOBTOPSIOLLNXCA YCKOPEHWI 1 3aMef/IeHNIA, MOCKObKY HacToTa
yBennumMBaeTCs, a 3aTeM YMeHbLUaeTCs.

MICTOYHMKOM MOAY/IMPOBAHHOIO0 MUTaHUA MOXET 6blTb FeHepaTop MepeMeHHOro TOKa C HU3KOM
4acTOTOM BO3GY>KAEHUSA

/ex = 5/mn (2 K Ft),

rge 6 /— amnanTtyga MoaynsumMm vactoTbl. Iy,
F — vacTtota mogynauun, Iu;
t — Bpems, C.
BbixofiHaa 4acToTa reHepatopa/onpefenseTrcs ypasHeHMem

/" /ro, + /X,

rae/ T — JacToTa, onpegensiemasi BpalieHUem Bana.
CpeaHas BeMUMHA MOMEHTa 7jV paccumTbiBaeTca no dopmysne

[ay = 2Jo<oF.

rae J - MOMEHT WHepMun asuratens,
6 ro— amMnAnTyAa Bapuaumm yriioBow 4acToThbl.
Mpun cMHycomaanbHOM MOAYNAUMN MaKCUMasibHOE MIHOBEHHOe 3HaueHMe MOMeHTa TTX paBHO:

T-x=kK/2-Tn.

MakcuManbHOe MFHOBEHHOE 3HaYeHMe MOMEHTa Mpu MOAY/ALUN AO/MKHO 6bIThb HMXKE MaKCMMalb-
HOr0O MOMeHTa fABUraTens s Toro, 4tobbl ABuraTenb paboTasl Ha YCTOMYMBOWM 4YacTU Harpy3o4HOW
XapaKTePUCTUKU. DTOT MeTof HamGosiee NPUTroLeH ANs ABUraTeneli ¢ BbICOKO MHepPLIMeA, MOCKONbKY YeM
Bbillle WHepLWUs, TeM MeHblUe TpebyeTcs amMnanTyga mMogynaumm m 4actota (06bl4HO 1—2 Tu). Ans
ABurateneii ¢ mManol MHepumel MOXKeT BO3HWMKHYTb He06X0A4MMOCTb MOBbICUTb WHEPLUIO MpU MOMOLUN
[OMOMIHUTENbHOW MaxoBOW Maccbl Ha Basy.

[Buratenb MyckaeTcs OT reHepaTopa MepeMeHHOro ToKa MpY HanpsH>KeHUW OCHOBHOW uvacToTow /
C amMnANUTYAOW M 4acTOTOM MOAYNAUUM PaBHbIMWU HY/O. AMNANTYAa MOAYMALMK U vacToTa 3aTeM yBenu-
yMBalOTCA A0 MOSyYeHWA TOKa cTaTopa, PaBHOr0 MOJIHOMY HOMMWHa/bHOMY Harpy3o4yHoMy TOKYy. Tok
BO30OYy>KAeHNS reHepaTopa yCcTaHaB/MBaeTCcs TaK, YTOo6bl MONYYNTb HOMUHA/IbHOE HampsiXKeHWe cTaTtopa.

(BBegeH fononnHTenbito, Nam. Ne 2).

6.6. McnblTaHMe METOAOM Ha/loXKeHWS MOCTOSAHHOIO TOKa MPOBOASAT Ha XO/I0CTOM X0A4y MpW coefm-
HEHUM 06MOTKM cTaTopa UCMbITYEMOrO ABUraTesis B 3Be34y C BblBeeHHOW HEWTpasibHOW TOYKOM. B Kaue-
CTBE WMCTOYHMKA MEePEeMeHHOro ToKa MPUMEHSIIOT CUHXPOHHbIA reHepaTop, KOTOpbI MMeeT 06MOTKY
cTaTopa, COeMHEHHYIO B 3Be3fy C BbIBeAeHHOW HeliTpanbHOM TOUKOW, U obecneynBaeT HOMWHa/bHOE
HanpsbkeHVe MNpu TokKe, G/IN3KOM K HOMUHaslbHOMY TOKY ABuraTensi. Mexay HelTpasibHbIMU TOUKaMu
BK/IHOYAIOT UCTOYHWUK MOCTOSAHHOIO TOKa Ha TOK, 6/IM3KUIA K 3-KpaTo.My 3HAYeHMIO MOMWHaNIbHOr0 Toka
(4epT. 3). CUHXPOHHbIN reHepaTop PaBHON (MK 60NbLUEN) MOLLHOCTU U HaMpPs>XeHUs BKKOYaT Hemno-
CPeLCTBEHHO UMM Yepe3 TpaHCOPMaTop CTEPXKHEBOIO TUMA; B MOC/IEAHEM Clyvae HEO6X0AMMAsA MOLLHOCTb
reHepaTopa onpegenseTcsa AULb MNOTEPSAMU B UCMbITYeMOM ABuratesnie U TpaHcgopmaTope.

Ana n3mepeHUn NPUMEHSAIOTCA TpaHcOpMaTopbl TOKa LUMHHOFO TWUMa, NPU 3TOM MNepBUYHBLIA TOK
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M — ucnbITyemblit KHUra-renb; G| — UCTOYHUK MUTAHUSA NepeMeHHOI
TOoKa; G2— NUCTOYHUK NMUTAHUA MOCTOAHHOro Toka: 0. 0 '— HyneHble
HMMonM 06mMoTKkK; I'T — TpaHcdopmaTopbl ToKa

Yeprt. 3

o6pasyeTcsa CyMMOIA TOKOB ABYX ha3 — OAHOro B MPSIMOM, APYroto B 06paTHOM HanpaBneHUW. B pesynbTate
n3MepsieTcsl NepeMeHHbI TOK, paBHbIi v T Toka ¢asbl.

Mpy TeNJIOBOM pPeXXMMe CO CTOPOHbI MUTAHUA MePEMEHHbLIM TOKOM M3MepPSOT TPU TOKa, TPU MOLLL-
HOCTW W CO CTOPOHbI NUTAHUA NOCTOAHHbLIM TOKOM — MNOTPe6nseMbIli TOK. [ocnegHUlr BbIGUpaloT TakKnUMm
06pa3om, 4TObbl CyMMapHbIi TOK 6blN1 paBeH 3agaHHOMY.

rae /nfp— nepemeHHbIN TOK. A, paBHbI cpefHEMY M3 Tpex MoKasaHWii;
/1OCT — MOCTOSAHHbBIV TOK. A. M3MepeHHbI Mpu onbliTe.
MpoBoAAT He MeHee [BYX TEMJIOBbIX PEXMMOB MPU HOMUHANbHbIX HaMPs>XXEHUsIX Ha XO/10CTOM Xoay
(Acer = 0) v Npy Toke /, paBHOM HOMMWHaIbHOMY.
MpeBbileHMe TemnepaTypbl 06MOTKM cTatopa npu roke / onpegensietca no popmyne, cogepkatuer
rnonpaBKy Ha MOTEPU B KOHTypax poTopa B pexkMme UCMbITaHWSA U Npu paboTe noj HenocpeacTBEHHOW
Harpy3sKow

roe 4’ — n3MepeHHOe MpeBbllLUeHNE TeMnepaTypbl 06MOTKKM cTaTopa. K, B pexkume npu Toke /;
A <),,,, [ AH — pa3HOCTb TeMnepaTyp BbIXOASALLEr0 U BXOAALLEro oxnaxgawouwero sosgyxa, K. B pexxmmax
X0/10CTOr0 X04a v Npwu Toke /;
I\, n /*, — mow,HOCTN, KBT, n3mepeHHble NpM XO0/I0CTOM XO0Ae U Mpwv TOoKe /, cpegHee Mo TpPem BaTT-
MeTpam;
Pu3 — noTepn B KOHTypax poTopax, KBT. npun Toke A onpefesieHHble MeTofgamMmn, YKa3aHHbIMU B
n. 7 HacTosWero crtaH4apTa,;
Pxc/l. v — BbICOKOYaCcTOTHbIe f06aBOYHbIe NOTepu. KBT. Npyn AaHHOM TOKe, OnpefefieHHble 3KCrepu-
MeHTasnibHO Mo n. 11;
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oy = 1/3 «/*(ClL =/?,,— NoTepH B 06MOTKe cTaTopa. KBT. onpegensemble TOKOM /rocr;
/?, — conpoTmnBeHne ofgHO hasbl 06MOTKK cTaTopa. OM. N3MepPEHHOe NOC/Ie TEMJ/IOBONO peXxxmma
npu Toke /.

AHanornyHoO onpegenseTca rpesbllleHWe TeMnepaTypbl cepfeyHUKa cTatopa. B cnyuae, ecnn Tok
cTtaTopa Npu 3TOM WUCMbITAHUXN MeHee HOMWHAa/IbHOro, TO MNpPeBbILEHUNA TemnepaTyp 06MOTKU cTaTtopa u
cepAeYvyHMKa cTatopa MoryT 6bITb onpefeseHbl no n. 6.3.

(N3meHeHHan pepakuus, M3m. Ne 2).

6.7. OnpefeneHne MnpeBbilleHNs TemnepaTypbl 06MOTOK cTatopa M poTopa B 3aBUCUMMOCTU OT Bpe-
MEHWU NPU HOMUHa/IbHOM Harnps>XeHUM 1N 3aTOPMOXXKEHHOM poTope cnegyeT npoBoguTb no FOCT 27223.

7. ONPEAENEHUNWN PABOUUMX XAPAKTEPNCTUK, KOIPPULIMEHTA MOJIEBHOTIO
OEVNCTBUSA, KOS®PDPULUMEHTA MOLWHOCTUN M CKOJNIBXXEHNA

7.1. Moa pabounmm xapaKTepUCTUKaMWU MOHUMAOT 3aBUCMMOCTU MNOABOAMMOM MOLLHOCTU, TOKa,
MOMEHTA, CKOJIbXXEHUS, KoadhuumeHTa nosesHoro gericteua (KMA) v kKoadpduumeHTa MOLLHOCTU OT
0TAaBaeMON MOLLHOCTU NPU HOMUHANbHbIX 3HAYEHUAX HaNPS>XEHUS N YacToThbl.

OnpepgeneHne — no NOCT 25941.

(N3meHeHHas pepakumsa, M3m. Ne 1).

7.2. Paboune xapaKTepUCTUKU ABuUratesieii Mo HOCTbIO A0 100 KBT cnegyeT onpenensaTb U3 ONbITOB
HerocpeACcTBEHHOW Harpy3ku Mpy HOMWHaIbHOM HamnpshKeHUW, ANa ABuraTesiel MouLHOCTbio oT 100 go
1000 KBT gonyckaroTCA OTK/IOHEHUSA HaMpsi>XXeHUsA OT MOMMHaNbHOro He 6osiee Yem Ha +10 %.

Ansa gBurateneii MOWHOCTbIO Bbile 1000 KBT. BEPTUKaNbHOro UCMOSIHEHUSA, ABUraTeneil Ha 4acTtoTy
OT/INYHYIO OT 50 Iy, a TakXe MNpwM OTCYTCTBUM Heo6XO4MMOro ob6opyaoBaHUA, [OMNYCKaeTCsa onpefenaTb
paboune xapaKTePUCTUKWN N3 OMbITOB HEMOCPEACTBEHHOW Harpy3ku Mpyv NMOHUXXEHHOM Harnpsi>xxeHUn, no
cXxeMaMm 3aMeLlleHus ¢ O4HMM KOHTYPOM Ha poTope, MO YacTOTHbIM XapakTepucTtukam (CcMm. pasg. 10), no
KPYroBbIM gnarpammamM (CM. NPUIoXeHue 2).

7.3. Paboumne xapaKTepuUcTUKU CHUMaKT nNpu 5— 10 3Ha4eHUAX Harpysku B npegenax ot 110—130 %
HOMMWHaNbHOM [0 X0/10CTOro xofa Mpu TemnepaType 06MOTOK, 6/1M3KoOM K pabodeit. CHayana cHUMarKT
oTCYeTbl NpWU Harpyske, 6/1IM3KOMN K HOMWHaNbHOM, 3aTeM NpU APYruUx 3HaAYEHWUAX Harpys3Ku, HaumHasa oT
MaKcuManbHol. Mpuv onpegeneHn K4 HenocpecTBEHHbIM CMOCO60M HamnpsiXXeHWe J0/KHO 6bITb PaBHO
HOMUHa/IbHOMY.

Mpy cHATMK paboumx xapaKTePUCTUK cnegyeT U3MePATb HacToTy, SIMHeliHble Hanps>KeHUS U TOKU,
noABOAMMYIO MOLLLHOCTb W CKO/bXXeHue, a npu onpegeneHmn KI4 HenocpeacTBEHHbIM CMNOCO60M
[OMONHUTENBHO criefdyeT U3MepATb MOMEHT WM O0TAaBaeMyk MOLLHOCTb C MOMOLLbIO TapupOBaHHOM
BCMOMoOraTeslbHO MalunHbl. JINHENHbIV TOK N3MEPSAIOT TpemMs amrnepmeTpamm, NOABOANMYHO MOLLLHOCTb —
Mo cxemMe AByX BaTTMETPOB, Tpexda3HbIM BaTTMETPOM WM MO CXeMe Tpex BaTTMeTPOB. Mpu MCNO/Ib30BaHNM
CXeMbl ABYX BaTTMETPOB A1 KOHTPONS LesiecoobpasHo onpesesimTb KOaPMULUEHT MOLLLHOCTU Mo N. 7.5 n
Mo OTHOLUEHUIO NOoKasaHW AByXx BaTTMeTpoB (n. 1.5). CxoanMmMoCTb pe3ynbLTaToB CBMAETENLCTBYET O MNpa-
BUIbHOCTU MN3MepPeHUA.

7.3.1. CKoONbXXeHWe aBuratensa crefyet onpefesniatb O4HUM U3 C/ieAyHOLWMNX CNOCO60B:

1) cTpobockonuyeckmnm. 118 3TOro Ha Basly ABUraTesil HAHOCAT MEeTKWU, YMCN0 KOTOPbIX PaBHO yncny
nap nontocos. Ocsellas Basl CTPOGOCKONMNYECKOW NaMnoii, NUTAEMOW OT TOW e CeTUu, YTO U UCMbITYeMblii
ABuratesib, N3MepsAlOT BPeMSA MPOXOXKAeHUA onpefesieHHOro KonmyecTBa MeTOK MUMO HEMOABUXXHOIO
yKasaTens, cumTas npoxoXKgeHue MeTKM B MOMEHT MycKa CeKyHoMepa 3a HY/eBOe;

2) Mpv NOMOLLU MHAYKTUBHOM KaTywWKW. KaTylwKy pa3meLyatoT y Topua ABurarens, npegsapuTenibHO
onpefenvs MNosIOXKeHMe, NPU KOTOPOM CTpefnika rasibBaHOMeTpa coBeplUaeT Hambosiee 3ameTHble KadaHUSA
1 U3MepsAIOT BPEMS OMpeAesieHHOro KosmyecTBa KonebaHWui;

3) no yacToTe ToOKa poTopa. B uenb ha3HoOro potopaABuratens ¢ MOCTOAHHO HaneraloLWMn LWeTKammn
BK/IKOYAOT LWYHT, K KOTOPOMY MOACOEANHSAOT MUTMBO/ILTMETP MarHUTO3/1IEKTPUYECKOM CUCTEMBI C HY/EM
B CepefuHe LWKabl N N3MEPSIOT BPEMSA OMpefeneHHOro Ymena rnepmoaoB KadaHui CTpenku.

CKosnbXXeHue S onpegensaoT no dopmyne

roe N — uwucno npoxoXXaeHnda MeToOK MMUMO yKasatesida Uam 4uMcnio NoJIHbIX KonebaHum CTpeNnkKun npmﬁopa
(F- 10-20);
7 - ANNTENTIbHOCTb OMNbITa, C;
/ - 4acToTa UCTOYHUKa NMTaHUA VICI'IbITyeMOrO aAsurartend, Fu,.
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[onyckaeTcsi onpefiensiTb CKOSbXXEHWe Mo Npuéopam, npefgHasHauYeHHbIM AN U3MEPeHUs YacToTbl
BpaLLEeHNsS UM CKOMbXXEHUS, 06ecrneymnBaloLLLMM onpesesieHMe CKOMbXXeHNS ¢ MOrpeLlHOCTbO, He NpeBbl-
watoweii 5 %. [JononHuUTeNbHas Harpyska, cosfiaBaeMasi TakMmMu ycTpoircTBaMu, He A0/XKHA NpeBbILaThb
1 % nose3HOM MOLLHOCTU.

Mpy Heo6GXOANMMOCTU M3MEPEHHbIE 3HAYEHUSI CKOMBbXEHUNI NPUBOAATCA K pacyeTHol pa6odyeil TeM-
nepaType o6MOTKM cTaTopa no copmyse

flo -

rae Jlp— CKOMbXXeHMe Mpu pacveTHOW pabouer Temnepatype tfp, ‘C;

5, — CKO/Mb)XeHMe, N3MepeHHOe MNpwn TemmnepaTtype onbita 6,. *C;
a — TeMnepaTypHbIA KO3(ULNEHT CONPOTUBNEHUS MaTepuasia 06MOTKN.

PacueTHasa paboyas Temnepatypa — no FOCT 25941 B COOTBETCTBUM C K/1aCCOM M30AALUN OOMOTKU
cTaTtopa gsurartens.

(N3meHeHHasa pegakuus, N3m. Ne 2).

7.3.2. MNpn n3MepeHNN MOMeHTa criefyeT WUCMOb30BaTb AUHaAMOMeTPbl. PekomeHAayeTcs Bbl6bMpaTb
ANHaMOMeTp TakuMm 06pa3om, UTobbl NoNHasA WKana AMHaMmoOMeTpa He NpeBblllasia HOMUHaIbHbIA MOMEHT
ABuraTtens 6osee yem B TpU pasa. [lonyckaeTcs MU3MepsATb BpallalolWimMi MOMEHT Ha cTaTope UCMbITYeMoro
ABuratens, noAseLleHHOro MeXkay Ba/loM Harpy3ouHoOM MallvHbl 1 BPaLLLaloLWmMMCs LLIeHTPOM WAN B JTHOJbKe,

COOCHOIi C Ba/loM Harpy3o4yHOl MallMHbI, Kayalolleicss B COGCTBEHHbIX MOALUIMMHUKaAX. PekoMeHAayeTcs
onpeAennTb NonpaBkKy Ha MOMEHT Mo opmysie

[M = 9550 P ~P*- M\

rge P /— mowHOCTb, KBT. noTpe6nsemas uCMbITyeMbIM ABUratesieM Mpu BpalleHUM HeHarpy>eHHoro
AVHamoMmeTpa (HeBO30Y>KAeHHOI Harpy3ouHolr MallWHbI) UM YyCTaHOB/IEHHOrO B NI0/IbKe ABUTa-
Tens Npu BpalLeHUU HeBO36Y>KAEHHOW Harpy304YHOW MalluWHbI:
PO — MOLLHOCTb, NOABOAMMAS K UCMbITYEMOMY aCUHXPOHHOMY ABUraTesll0 Ha X0N10CcTOM xoay, KBT;
M — yacToTa BpalleHMA UCMbITYEMOro ABUraTeNs C HeHarpy>eHHbIM JMHaMOMETPOM, MUH
M' — nokasaHus guHaMoOMeTpa WM BeCOBOro yCTpOlicTBa MPU BpalleHUN WCMbITYeMbIM ABUraTesieM
HeHarpy>eHHOro AMHamomMeTpa UM HeBO3OY>KAeH Mol Harpy30YHOW MalinHbl. HM.
3HaveHne momeHTa A/ onpeaensatoT HO hopmyne

M= N+ g Nl

rae J1/vil — n3mepeHHoe 3Ha4YeHNE MOMeEHTa.

(N3meHeHHasa pepakums, N3m. Ne 1).

7.4. OnpefeneHne paboumx XxapaKTEPUCTUK U3 ONbITOB HEMOCPEACTBEHHOW Harpy3ku Npyv MOHUYXKeH-
HOM HanpsbKeHUW AO0MNYCTUMO ANS ABUraTesieid, Yy KOTOPbIX TOK X0/10CTOro xofa He npeBblwiaeT 40 %
HOMWHaNbLHOrO.

7.4.1. Ecnn npu cHATUM pabouunx xapakKTepUCTUK Hamnpsi)KeHuWe OT/An4YaeTcss OT HOMUHalbHOFo He
60nee yem Ha 20 %, M3MepeHHble 3Ha4YeHUs TOKa U MNOABOAMMON MOLLLHOCTU MPUBOAAT K HOMUHA/IbHOMY
HanpsXXeHWIO CrefyouLMm 06pa3om

5=5;,

b /,a OS1- cos2a0 - Or~j-VI- cos2dD, |,

roe U,, S,. P,, /0r, /t, comp,, — Hanps>XeHue, CKOJIbXXeHWe, NoABoAMMas MOLLHOCTb, TOK XO/10CTOro xoaa
M TOK Mpu Harpyske, KO3M@PULMEHT MOLLHOCTU ApW HanpsbkeHun U\
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S. Pi, /0, /. coMp> — aHa/IOTMYHble BE/IMUYNHBI NMPU HOMUHA/IBHOM HanpsiXXeHUN.
[lonyckaeTcsi npvBefeHVe ToKa cTaTopa K HOMUHa/IbHOMY Hanpsi>XeHUto rpauyeckm crnoco6om B

COOTBETCTBUU C 4epT. 4,
/=/r™ + 4/,
N PY—Yyrnbl MeXay BeKTOopaMun Hanps>XeHusa 1 ToKa npuv NoOHM>XeHHOM M HOMUHa/IbHOM

(Ha uepT. 4
Ecnun HanpsbkeHWe oT/M4aetTcss OT MOMMHAaNbHOIO

Harnps>XeHUsXx).
7.4.2.
6onee yem Ha 20 %, TOo nepecyeT criegyeT NMPOU3BOAUTbL Mo N. 7.6.
O6paboTKy pe3ynbLTaToB M3MEPEHUI crieayeT NPon3Bo-

7.5.
OWTb cregyrowmm o6pasom.
KoadhhnLUMeHT MOLHOCTU BbIYUCAAIOT Mo dpopmyne
P, «10»
cos
d) v3 wl*

roe J1, — nogsogmmasi MOLWHOCTbL. KBT;
Uu — HOMUMHanbHOE NINHeHOoe HanpsXkeHue. B;

| — NVHelHbIN TOK, A.
Mpwv onpegeneHnn HenocpecTBEHHbIM MeTogom KA B %

BbIYMCAAIT Mo hopmyne

YepT. 4

roe P2— otpaBaeMasi MOLHOCTb. KBT, ornpegenieHHast Mo M3MepeHHOMY MOMEHTY U 4YacToTe BpalleHus,
nn6o No faHHbIM N3MePeHU Ha TapupPOBaHHOW BCMOMOraTesibHOM MalluHE;

Pi — noaBogumas mMouw,HOCTb, KBT.
Mpw onpegeneHnn mMeToAoM OTAesbHbIX NoTepb KM B % BblYMCAAIOT Mo hopmye

b
y-1J-1)
roe £ P= Pol + P,, + JIn + Jl«x + JloB — cymma noTepb,

roe Jin — notepH B 06MOTKe cTaTopa, KBT;
Nn = 1,5/t¥’n B3

roe /| — nuHelHbIN TOK, A;

— conpoTmBneHne. OM, MeXay ABYMSi SIMHEAHbIMW BblBOAaMW OGMOTKW cTatopa, W3MepeHHoe
HenocpeaCcTBEHHO MOC/ie OMNbITa NPU TeMrnepaType, COOTBETCTBYHOLEN AaHHOW Harpyske. Ecnm
CONpPOTUBNEHNE UKW TeMMnepaTypa O6MOTKN He U3MEPSASIUCL, TO Al M3MepPeHHOe B XO/I04HOM
COCTOSIHUM MalUMHbI, MPUBOAUTCA K pacyeTHOM pabodeii Temnepatype no NMOCT 25941;

J1» J1.Ci— NOTepH B CTaZlM U MexaHW4eckne, KBT. onpefeneHHble U3 ONbITa XO/I0CTOr0 X04a;
JI,r — noTepH B KOHTypax poTopa, KBT, Bbl4uC/IsieMble N0 hopmyie

n2= - Nr- PuiYs,

rae S — CKoJibXXeHue.
[Ons gsurateneii ¢ hasHbIM POTOPOM 3Ta hopMy/ia y4nTbIBaeT U MOTEPU B LLETOYHOM KOHTaKTe.
— [o6aBoYHbIe NoTepH B KBT onpegenstoT no n. 11.3 HacTosuiero ctaHgapTa u TOCT 25941.

OTpaBaemMyto MOLLHOCTb P2 onpeaensiioT Kak pasHOCTb MeXXAy MoABOAMMON MOLLHOCTbIO PH cymmoii
Bcex notepb | P.

Bpalatowmini Momart B H M BbIUUCASIIOT Mo chopmysie

JV = 9550 — ,
n

rge N — 4yactoTa BpaweHusl, MUH-1
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Pa6bouune xapakKTepUCTUKW MPEACTaBAAT B TabANYHOW N1M60 B rpadmyeckoii gopme. Jonyckaetcs
npeAcTaBnsATb paboume xapaKTePUCTUKU B (DYHKLUW OT MOABOAMMOA MOLLHOCTU.

(N3meHeHHasa pegakums, N3m. Ne |, 2).

7.6. PacueT o cxemam 3aMeLLLeHUS C O4HUM KOHTYPOM Ha poTope c/efyeT NMpoun3soAnTb no oopme 4
npunoxeHma 1. MapameTpbl CxeM 3amelleHUs cnefyeT onpefensatb no dopmam 1—3 npunoxeHus 1.
MapameTpbl HaMarHM4YKMBaloLLEero KOHTypa 6epyTcsa Npy HOMUHaIbHOM Harnpsi>XxeHuUw, napameTpbl paboyero
KOHTYypa — Npu MNOHM>XeHHOM. PacyeTbl MO CXemMaMm 3aMeLleHWs C napameTpamwu, ornpefesieHHbIMU NpwU
MOHW>KEHHOM Hanps>XeHUU, MOryT NPUMeHATBCA TOSIbKO 418 MallnH ¢ OTHOCUTE/IbHbIM TOKOM X0/10CTOrO
xopa He 6onee 0.4.

7.7. Tpwn onpefeneHuUn aelcTBUTeNbHbIX NoTepb 1 K[ fo6aBoyHble NOTepH HaxoaaT no n. 11.3, a
notepn B 0OMOTKe cTatopa BbIUMCAAKT MO TOKY M CONPOTUB/IEHUIO, N3MEPEHHbIM MNPU HOMWHAbHOM
pe>xxume paboThbl.

8. OMPEAENEHWE KPUBOW BPALLAKOUWErO MOMEHTA, 3HAYEHNA MAKCUMAJ/IbHOIO
N MVNHNMANBHOIO BPALLAKOWLNX MOMEHTOB

8.1. KpuBas BpallaroLLero MOMeHTa MOXXKeT ObITb onpejesieHa O4HUM U3 Nepedunc/ieHHbIX CNoco60B:

1) nyTem Harpyskum m HenocpencTBEHHOro M3MeEPEHUS BpallatoLLero momeHTa no FOCT 11828;

2) nyTeMm HarpyskKu 1 U3MepeHUs 3NEKTPUYECKOW MOLLLHOCTM Harpy304HoM MawnHbl no FTOCT 11828;

3) nyTemM Harpysku 1 uU3mepeHus MoABOAMMONM MOLLHOCTU K ABUraTtesnio;

4) nocTpoeHMeM KPWBOA MOMeHTa U3 oMnbiTa Mycka HeHarpy>eHHoro gsuratensa no FOCT 11828;

5) MOCTPOeHUEM KPMBOM MOMEHTa M3 onbiTa Mycka Mo nogBoaMMon mMouiHocTn no FTOCT 11828;

6) No faHHbIM OMNbITa TPexda3HOro KOPOTKOro 3aMmbiKaHUS MNPU Pas/INYHbIX YacToTax:

7) nyTem M3mMepeHUs MOMeHTa B OMbITe Tpex(a3HOro KOPOTKOro 3aMblKaHMSA NPU Pas/INYHbIX YacToTax;

8) Mo 4acTOTHbIM XapakTepucTukam pasa. 10.

9) no Kpyrosow Avarpamme (MakCUMasibHbIi MOMEHT, NPUIOXKeHWe 2). PekomeHayeTca onpeaensTb
KPWBYIO MOMEHTa MNPy HOMUHa/IbHOM Hanpsi>KeHUW. N5 gBurateneil MoLWHOCTbIO cBbille 100 KBT. a Takxe
ABurartesieli Ha 4acToTy OT/IMUHYHO OT 50 'y, AoNycKaeTca onpeAesiaTb KPUBYIO MOMEHTa NPU MOHUXKEHHOM
Hanps>XeHUW, Ho He MeHee 40 % HOMWHaNbLHOro. Ecnv nNpuv aToM HanpsikeHWe He MeHee 75 % HOMUHaNb-
HOro, TO MOMEHT rMepecynTbIBaeTCsa MO KBagpaTy Hanps>keHus. Npu Hanps>XeHUW, MeHbLuem 75 % HOMU-
HanbHOro. ANa nepecyeta K HOMMHaIbHOMY Hanpsi>XXeHMI0 PeKOMeHAYyeTCA MPOU3BECTU Y4eT HacbILLeHUsA
no n. 8.3.5 wau onpeAenunTb NokKasaTtesb CTENEHN 3aBUCMMOCTM MOMEHTA OT HanpshH>KeHUs, KOTOpbIi MOXKeT
OT/INYATLCA OT 2 U BbIYUCAAETCA MO HECKO/IbKUM (He MeHee 2) KPpMBLIM BpallatoLlero MOMeHTa, CHATbIM
Npy HECKOJIbKUX HanpPsXXeHUAX.

OnpegeneHne KpUBOW BpaLllaloLLero MoOMeHTa ABuratesield MoWHOCTbIO Ao 100 KBT cregyeT npous-
BOAWTb Ha ABrrratesie, HarpeToM NPUMepPHO A0 TemnepaTypbl HOMUHANILHOIO peXkuma.

(N3meHeHHasa pepakums, N3m. Ne 1, 2).

8.2. lpw onpefeneHM MOMeHTa MO NOABOAMMOMA MOLLHOCTM MOMEHT M B H M MNpu CKofbXXeHun
BbIYNCNAKOT No chopmyne

2

WA K rse)-fnf] [ AT pe

roe nL— cMHXpPOHHas 4YacToTa BpalleHUsa, MUH- ',
— N3MEepPEeHHble NOTEPH B Meamn cTaTopa. KBT;
Haoflbl — f06aBOYHbIE MOTepu, KBT, OCHOBHOM 4acToTbl MNPU HOMMWHAa/IbHOM TOKeE, W3MepeHHble Mo
n. 11.3.3.
Pxaa vm ~ BbICOKOYAaCTOTHble [06aBOYHblE MOTepU. KBT, mMpym HOMUHaIbHOM TOKe, W3MepeHHble Mo
n. 11.3.3.
8.3. OnpegeneHne KpMBOW MOMeHTa M3 OMbiTa TPeX(asHOro KOPOTKOro 3amMblKaHUSA MpU pasnNyHbIX
yacTtoTax.
8.3.1. Mpn BbINONHEHUW ONbITa TPeXxa3sHOro KOPOTKOro 3amMblKaHUA ABUraTenb cnefyeT 3aKpenuTb
Ha (hyHAaMEHTHOMW NnTe, a POTOP 3aTOPMO3UTb C MOMOLLLbIO TOPMO3HOM0 YCTPOIACTBA, PacCYHMTaHHOIoO Ha
MaKCUMasnbHbIi MOMEHT ABuratesnsi. B kayecTBe UCTOYHMKA NUTaHUSA cleayeT UCNOMAb30BaTh TpexdasHbIvi
CUHXPOHHbIV reHepaTope NPUBOAHLIM gNuratesieM, o6ecrnevynBaloLL M PeryMpoBaHme HacTOTbl BpalleHMs
M 4acToThbl TOKa A0 2—5 % HOMUWHaNbHOW. HanmmeHblUlee 3HaUYEHME YacTOTbl TOKA HE A0/HKITO MPeBbIWaTh
0,8 m5Kp X
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leHepaTop M MPUBOAHOW ABUraTesb AO/HKHbI UMeTb MPUHYAUTE/IbHbIE CUCTEMbI OXNaXaeHnsA. Hepo-
MyCcTUMO MPUMeHeHNe TUPUCTOPHbIX YCTPOWMCTB A5 BO3OY>XKAEHUNSA CMHXPOHHOIO reHepaTopa. HanpsikeHune
NMUTaHNA B NpoLecce UCMbITaHUM JO/HKHO M3MEHATLCA NPOMOPLMNOHa/IbHO YacToTe. [1/1 3TOro JocTartouHo
nogfep>Xuneatb HeM3MEHHbIM TOK BO30Y>X/eHUs1 CAHXPOHHOI0O reHeparopa.

8.3.2. ONbIT KOPOTKOrO 3aMblKaHNSA NPU paxnMyHbIX YacToTax BbIMOMHAIT B C/leAytoLleM NopsijKe.
CobunpatoT n3mepuTe/ibHble CXeMbl, aHa/IOTUUYHbIE CXEMaM MPU OMbITe KOPOTKOr0 3aMblKaHWNA. YCTaHOBUB
HOMWHa/IbHYI0 4acToTy WM MocTeNeHHO MOoAHMMas HanpsbkeHue, cnegyeT yb6eAuTbCA B MpPaBUIbHOCTU
Hanpas/IeHUs BPaLeHNA N HafeXXHOCTU 3aKperieHns ABuraTesis 1 TOPMO3HOr0 YCTPOMcCTBa.

MoaHAB Hanps>KeHWe NMUTaHUA [0 BbIGPaHHOro 3Ha4YeHWUs, HO He HVKe YyCTaHOBJIEHHOro B Tabsn. 2,
cnegyeT N3MepuTb YacToTy NUTaHUA f AunHeliHble Tokn /(/) 1 HanpsbkeHus U(j), NoABOAMMYO MOLLLHOCTb
I*,(/) n TOoK BO3GY>XAEHUA reHepaTopa, Moc/sie 4Yero OTK/OUUTL ABUrate/lb U U3MepuUTb COMNPOTUBIIEHUE
06MOTKM cTatopa Mexay Asymsa dasamun /? 1

B ananasoHe 4vactoT 50—10 'y MOBTOPAT M3MEPEHUS MpU 4—5 3HAYEHUSAX YacTOTbl MUTAHUA U
TOKe BO3OY>K[EeHWA reHeparopa, paBHOM TOKY BO30Y>X[eHUA Mpu MepBOM OrbITe.

Mpwn vactoTax HUXKe 10 'y McnNosb3oBaHME U3MEPUTESIbHBLIX TPAHC(POPMATOPOB TOKa U HanpPsi>XeHus,
CTPesIoYHbIX NMPUGOPOB Helesiecoo6pa3Ho. M3MepeHNA PeKOMEHAYEeTCA BbIMOMNHATL C MUCMO/Ib30BaAaHUEM
creymasnbHbIX LWWYHTOB U aHa/oro-UunpoBbIX NpeobpasoBaTeneil CPeAcTB BbIUNCANTENIbHOM TEXHUKU UAn
Apyrux cpeacTs, obecnevymBaroLLLMX HEO6XOAMMYHO TOYHOCTb. JlonycKaeTcss NpuUMeHeHWe ocnuanorpadm-
poBaHuA. MNpn 5—6 3HaYeHUAX HaCTOTbl U3MePAIT (PasHble HaMPs>KeHNS U TOKWU, Yros Mexxay BeKTopamu
Hanps>KeHUs 1 Toka. MopagoK BbIMO/HEHUS OMbITOB OCTAeTCA MPEXHUM.

8.3.3. o gaHHbLIM U3MEPEHUN BbIYUCASAIOT BXOAHbIE COMPOTUB/IEHNA HEMOABUXKHOM MalLWHbI

MO o

P® 10»

~ (1) cos dkd-.
B 3 *

*K (A

K<A>=-uK</pg)*-(K (/)7 ;

M CONPOTUB/EHUS BpaLLalOLLLErocs ABUraTesisl, COOTBETCTBYHLLME CKOJIbXKEHUIO S( I

(%)
A& )* R2{S")+RIp\
n(si* —j—;
Z(Si)-W & TXTiSS =

rae JI|P — conpoTmBneHne a3bl 06MOTKM cTaTopa, OM, MpU NOCTOAHHOM TOKe, NMPMBEAEHHOE K pacyeT-
HOW pabouelri TemrnepaType.
8.3.2. 8.3.3. (MN3MeHeHHan pepakumsa, N3m. Ne 2).
8.3.4. TlyckoBble xapaKTepuCTUKK 6e3 yyeTa HacbllLleHNS BbIYUCAAIOT Mo hopmysiam

Id(S,) =

M{Si)* 377\ (S) I2(GE,

cos ¢ (5" 7(s) *

N <$)* 3/$, <S> (3$,) =10-3 .



roCcT 7217-87 C. 17

8.3.5. TycKoBble XapaKTePUCTUKWM C YYETOM HacbILLEHUA OMNpefenatoTca chegyowmum o6pa3om.
Mo n. 8.4 HaxoAUTCA TOK cTaTopa C y4eToM HacbiweHUsa um (5,). MOMEHT ¢ y4eTOM HacblLWeHns onpege-
nsetca no gopmyne

THK(S)=ME) o 95;?0 lf-} + ° ﬂ];,\v |‘i VIV & (1-S,)jl.

8.3.6. Onsa psurateneii ¢ NOAWINMHUKAMM KauyeHUs BeIMUMHY BpaLlaloLLero MOMeHTa MOXHO ornpe-
[LeNUTb NMYTEM HEMOCPEACTBEHHONO M3MEPEHUS C MOMOLLLbIO AMHAMOMETPA UM TopcMomMeTpa. 3mepeHHbIe
3HAYeHMA MOMEHTa NPV PasnyHbIX 3HadYeHMaxf n U (f) cooTBETCTBYIOT MOMEHTY ABUraTeNns Mpu cKoJsib-

sxermn S\ = 4 u HanpsbkeHun L\S) = 4\41
Al

MOMEHT NPV HOMUHA/IbHOM Hanpsi>XeHUn BbIYUCAAIOT Mo dopmyne n. 8.3.5.

8.4. B/iMsiHMe HacbIWeHWsi NyTeil NOTOKOB paccesiHMs Ha BeIMUYMHY UHAYKTUBHOIO COMPOTUBIe-
HUS 1 TOK cTaTopa MOryT 6bITb YUYTeHbl MO AaHHbLIM OMbITa KOPOTKONO 3aMbiKaHUSA MPU HOMUHabHOM
yactoTe. TS 3TOr0 BbIUMCNAKT 3HAYEHUS UHAYKTUBHOIO COMPOTUB/IEHUS KOPOTKOr0 3aMblKaHUsA MNpu
pasHbIX TOKax.

M onpeaenstoT 3aBUCUMOCTb OT Toka XK = /(/* ¢y (4epT. 5)

McxoAHbIMW fJaHHbIMUW 47151 onpejesieHNsi HacbILWEeHHOro 3Ha4eHUs ToKa ctatopa npy HOMUHaNbLHOM
3HaYeHUN HanpPsHXKeHUA NpU JaHHOM CKOJIbXXEHUU S; ABMAIOTCA MU3MepeHHble BennyuHbl Ur (5)), /, (£)),
P, (5')- Mo 3aTum BenMUYMHam onpeaensitoT CONPOTUBAEHUS

4<$> - T §J* <Ri\sy+x*Vfr.

PAS)

R®)  3nrs)

XAS~AyIZUS,)- R2(Si) .
B onbiTe Tpexda3HOro KOPOTKOro 3amMbiKaHusa /r= [* (£),
1?,($)= N<5) nX,(S,)=*X(S).
TOK NPy HOMUHaNILHOM HanpsiXkeHUW 6e3 yyeTa HacblLeHUsA / paBeH

V.
zas,) '
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Mo Tokam /, N 1 HaxoAAT HacblWEeHHOe 3HayeHue WHAYKTUBHOro conpotusneHusa XlltL (S,) B nepsom
npmnéanm>KeHUn Mo 4epT. 5.

KU (*$) “ % (S) a“ (1. =

Mo HalgeHHOMY 3HaueHUo XHe (JT) n BennumHe R, (5)) HaxogaT (=$) n 3HaueHne ToKa craTopa
NpyY HOMUHaNbHOM HarpPs>XeHUN C YHETOM HacblLLeHWsA B NepBoM MpuGavkeHun /Hce (£.). Nanee HaxogaT

KOppeKTUpoBaHHOe 3HaudeHwme Xual (S.) n BTOpoe NpubnmxeHue Toka /W (S,). PacueT NOBTOPSAKOT A0 Tex
rnop. MokKa HoBOe 3HadeHMe ToKa GyAeT OT/INYATbCA OT MpeablayLlero He 6onee yem Ha 2 %. HaigeHHoe
3HaYeHWe ToKa creAyeT MPUHATbL 3a 3Ha4YeHMe ToKa cTatopa MpM HOMWHAaNIbHOM Harps>XeHUW C y4eToM
HacblweHus K (S,).

8.5. OnpegeneHne MakCUMaslbHOro MOMEHTa

MaKkcuManbHbI MOMEHT MOXKeT 6bITb onpefenieH metogamu no n. 8.1 (1—9) n no cxeme 3ameLLleHUA
C OAHUM KOHTYPOM Ha poTOpe.

8.5.1. MaKcuManbHbIAi MOMEHT MO CXeMe 3aMeLleHns 4epT. 6 crieayeT onpeaensite no copme 4
npunoxxeHnsa 1. PacyeT NPOM3BOAAT ANA CKOMbXXEHUSA

8.6. OnpepfeseHVe MUHUMaILHOIO MOMEHTA

MuHUManbHbIA MOMEHT cniefyeT onpefenatb metogamu no n. 81 (1.2, 4), a TakKe C MNOMOLLbIO
TapMpOBaHHOM aCUHXPOHHOMN MaliuHbl Nno TOCT 11828.

Ecn MUHUMasbHbIW MOMEHT, 0COGEHHO MNPU Ha/IMUYMU SABHOBbIPAXKEHHbIX CUHXPOHHbIX MPOBAasIOB,
onpegeneH Npu rMOHU>XXeHHOM Hanpsi>XXeHUn, To ATA nepecyeTa ero K HOMUHaIbHOMY Harnpsi>XeHuto peKo-
MeH/yeTcA onpeesinTb NokKasaTesib CTEMNEHU 3aBUCUMOCTU MUHUMaIbHOr0O MOMEHTa OT Hanps>keHua. [na
3TOro cnepyeT onpeaensiTb MUHUMaNbHbIM MOMEHT NPU HECKONbKNUX (He MeHee 2) Hanps>KeHUAX U BblUunc-
NINTb MoKa3aTeNb CTeNeHN, KOTOPbIA 0O6bIYHO 6onbLue 2.

8.7. VcnblTaHWE Ha KPaTKOBPEeMEHHYIO MeperpysKy Mo BpalliatoLLieMy MOMEHTY

8.7.1. WNcnblTaHMe Ha KpaTKOBpPeMeHHYIO Meperpysky no BpaLliaroeMy MOMEHTY MpPOBOAAT Mo
FOCT 11828 B Tex c/ny4yasix, Korga 3To 3anmMcaHO B TEXHWYECKOM AOKYMeHTauuu WAW ecnn 3HadeHue
MaKCcMMasibHOro MOMEHTa, onpefeseHHOe B COOTBETCTBUM C TPebOBaHMAMM HaCTOsLLero craHAapTa, He
npesbIiwaeT 1,7 HOMMHaNBLHOrO ATA 06bIYHbIX ABUraTeneii N 1,6 HOMMHATBHOIO ATA ABUraTesieit ¢ NOHWU-
>KEHHbIM MYCKOBbIM TOKOM (He 60siee 4.5-KpaTHOr0 3HaYeHUs1 HOMWHaNbHOW CU/bl TOKa).

8.7.2. Harpy3ky yBenmMumnBaloT NOCTEMEHHO A0 3Ha4YeHN, COOTBETCTBYOLWNX 1,6 1 1.5 HOMUHaNbLHOIO
3Ha4YeHNs MOMeHTa.

8.7.3. [BuraTesib CHNTAIOT BblAep>KaBLLUUM UCMbITaHWE, eci OH 6€3 OCTaHOBKWU WN PEe3KOoro nsme-
HEHWA 4acTOTbl BpALLEHUSA BblAepP>XXMUBaeT BpallatoLLLmMii MOMEHT, COOTBETCTBEHHO MpPeBbILLAIOLWNG HOMUN-
HasnbHbIA Ha 60 nnn 50 % B TeyeHue He MeHee 15 c.

8.7—8.7.3. (BBefeHbl gonosHUTENbHO, 3M. Ne 1).

9. 3KCMNEPUMEHTAJ/IbHOE OMNPEAENEHWNE MAPAMETPOB CXEMbl SAMELLEHWNA
C OAHM KOHTYPOM HA POTOPE

9.1. MMpwn o6paboTKe pe3ynbLTaToB MUCMAbLITAHWA, YKa3aHHbIX M HacTOsILLeM pasfesie, MpuMeHsieTcs
cxemMa 3aMelleHNs ¢ HaMarHM4MBaloLWMM KOHTYPOM, BbIHECEHHbLIM 33 aKTUBHOE COMPOTUB/IeHWE a3bl
cTatopa (4epT. 6). lonyckaeTcs NnpMeHeHWe T-06pa3Ho cxembl. [py 3TOM MHAYKTUBHOE CONPOTMBEHNE
paccesiHUA 06MOTKW cTaTopa onpegensetca no FOCT 10169.

MapameTpbl HaMarHMYMBalOLLLErO0 KOHTYypa CXeMbl 3aMelleHust OnpeaesisitoTCs U3 OMbiTa X0J10CTOro
xoga. MNapameTpbl paboyero KOHTypa OMnpefensioTcss M3 ONbiTa Harpy3skM Npu HOMWHa/IbHOM WU MOHMU-
KEHHOM Hanpsi>XXeHUU, U3 OMbiTa KOPOTKOro 3aMblKaHWA MPU MOHWXXEHHOM 4acToTe, OMbITOB X0/10CTOr0
X04a NMPU MOHMXKEHHOM Harnps>KeHUM N KOPOTKOro 3aMblKaHWSA NPV HOMUHAa/bHOW 4YacToTe.

(N3meHeHHas pepakumsa, N3m. Ne 2).

9.2. Tpw pacyeTe NapaMmeTpPoB HaMarHMYMBAKOLLLEr0 KOHTYpa Mo AaHHbIM OMbliTa X0/10CTOro Xxoja npuv
AaHHOM Hanps>XeHUW MCMO/b3YIT HamarHu4uBawLWum Tok /T = /0 sin 49, NoTepH B cTanu cTtatopa u
aKTUBHOE COMpoTUB/IeHNE (ha3bl 06MOTKM cTatopa. [pyv HU3KUX HaMPsHXKeHUsAX HamarHM4umBaloLWni TOK
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Yepr, 6

onpegensieTcs Mo KacaTeNbHOW K Kpueoi Im- /((/0), npoxogswiein 4depes Hayano KoOpAuHaT, NOTEPH B
cTanu ornpefenstoTca Mo pasg. 4.

PacueT nponsBoguTcsa No copme 1 NpunoxkeHs 1405 HOMUHaNbLHOMO HanNpPs>KeHUSA U HanpshKeHus,
npyv KOTOPOM MPOM3BOAUUCL OMbIThbI A/1 OMNpejesieHUNs napaMeTpoB paboyero KOHTypa: Harpysku, KopoT-
KOTO 3aMblKaHWS MPU MOHVKEHHOW YacToTe, X0/10CTOr0 XoAa NpU MOHM>KEHHOM HarMpsXeHUn 1 KOpoTKOro
3aMbIKaHUA MpU HOMWHasIbHOM vacToTe.

9.3. Ana onpefeneHns napameTpoB paboyero KOHTypa M3 OMbiTa Harpy3ku MpPoBOAUTCA OMbIT Ha-
rpy3KM MpY HOMWH&/IbBHOM WAN MOHV>KEHHOM Harnps>KeHUW MPU HOMWHa/IbHOM TOKe, CKOJIb)XeHue Mnpu
3TOM He [A0/DKHO MpeBblllaTb KPUTUYECKOro. V3MepstoT HamnpsikeHWe, TOK. MOABOAMMYIO MOLLHOCTb,
CKOJIbXKeHU1e 1 conpoTuUBeHNe 06MOTKM cTatopa. Mo n3mepeHHbIM BeIMYMHaM Mo hopMe 2 NpunoXkeHns |
onpefensoT napameTpbl paboyero KoOHTypa. B cnyuae, ec/in onbIT NMPOBOAMIICA MPU MNOHMXKEHHOM Hanps-
>KeHUW. napameTpbl HaMarHWUYMBAIOLLLErO KOHTYpa [/19 pacyeToB Mo popme 2 A0/DKHbI 6paTbcs NpU TOM
>Ke HarpsHKeHUn.

9.4. Tpu onpegeneHUN NapamMeTpoB paboyero KOHTypa M3 ofbiTa KOPOTKOrO 3aMblKaHUA MpU MOHU-
>KEHHOI 4acToTe MPOBOAUTCS OMbIT KOPOTKOr0O 3aMblKaHWA Npu YactoTe 5 'L U HOMUHaNbHOM Toke. 1S

MOBbILLEHMSA TOYHOCTW ornpegesieHUA paboynx xapaKTeEPUCTUK PEKOMEHAYeTCA BblbmMpaTbh 4acToTy NUTaHUs
5000

msycnosmnda-r- 2,
7 a
rge JICL — BbicOoTa CTEPXKHS WM pacCTOsHME MeXAy BepxXHell KPOMKOW BEepPXHEro CTePXKHS WM HVDKHeN
KPOMKOI HWXKHEFO CTEPXKHSA A1 POTOPOB C ABOWMHON KNETKOW, MM;
Kf* — KoathhMLMEHT, paBHbIW OTHOLLEHWIO Y/1e/IbHOro COMPOTHAaNIEHUSA MaTepuasa 06MOTKU W yaesb-
HOrO COMpPOTHaNEHNSA MeAWn.
Mpun onbiTe N3MeEPAIOT Hanps>XeHWe, TOK. MOABOAMMYIO MOLLHOCTb, YacTOTy M conpoTuasieHHe 06MOTKN
cTatopa. PacyeT napameTpoB Npou3BogAT no opme 3 nNpunoXxeHus 1L
(N3meHeHHaa pepakumsa, M3m. Ne 2).
9.5. OnpefgeneHve napameTpoB paboyero KOHTypa W3 OMbITOB XOJIOCTOr0 Xofa MNpv MOHVXXEHHOM
Hanps>KeHUM 1 OMbiTa KOPOTKOMO 3aMblKaHUSA MPU HOMUHa/IbHOM YacToTe
MyTeM NAaBHOr0 yMeHbLUEHUSA HanpshKeHWs Mpu X0N10CTOM XOfe OnpeAesiaioT MUHUMaIbHOe Hanps-
>KeHMe, Npu KOTOPOM ABUraTesib ele paboTaeT ycToMUmMBO. [lanee npu 3TOM Hanpsid>KeHUM U3MePstoT TOK.
noABOAVMYIO MOLLHOCTb, CKOJIbXXEHWE W COMPOTUB/IEHNE OOMOTKWM cTatopa. 3aTeM CHUMAIOT [Be TOUKWU
KOPOTKOr0 3aMblKaHWS MNPV HOMWHa/IbHOW 4YacToTe — NPV HOMUHalbHOM TOKe U MNpu TOKe, PaBHOM TOKY
npefblAyLLero onbiTa Xo/10cToro xoga. 3amepsioT Te e Be/INYUHbI.
PacueT napameTpoB paboyero KOHTypa MPOU3BOAAT Mo qopme 2 npunoxkeHusa 1. VIHOYKTUBHOe
COMpoTuB/IeHUe, COOTBETCTBYIOLLee HOMUHAaIbHOMY TOKY CTatopa, BbIYUCAAIOT Mo opmyse

rae X\ (/,,") — 3HadeHue X2 npu onbITe X0/10CTOro xog4a. Om. paccumnTaHHoe No dopme 2;
Xk (/,,) — peakKTMBHOe CONPOTMB/IEHNE KOPOTKOr0O 3amblKaHWA. OM, NP HOMUHaNIbHOM TOKE;
XK (/,,') — peaKTMBHOE COMPOTUBI/IEHNE KOPOTKOI0 3aMblKaHUA. OM. NMpu TOKe, paBHOM TOKY X0/10CTOro
xoga B npeblayLiemM onbiTe.
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10. OMPEAENEHWMNE YWACTOTHbIX XAPAKTEPNCTUK

10.1. lMop 4acCTOTHOW XapaKTepUCTUKOW MOHMMaeTCsA 3aBUCUMOCTb KOMIJIEKCHbIX 3HAYEHUW TOKa
cTatopa / OT CKOMIbXXEHUS MNPV HOMMHa/IbHbIX 3HaYeHUAX YacTOTbl U HaMpPs>KEHUS.

10.2. YacTtoTHasa xapaKTepucTuka MOXKeT 6bITb MoslyyeHa M3 OMNbITOB:

HenocpefCTBEHHOM Harpy3ku npyv HOMWUHa/IbHOM HanpshKeHuw;

nyckKa ABuratens, CONPs>XeHHOro ¢ YCTPOMCTBOM C 60/bLLUMM MOMEHTOM WHepLUK;

Tpexda3HOro KOPOTKOro 3aMblKaHUA MPU Pas/INUHbIX YacToTax;

HenocpefCTBEHHOW Harpy3ku MNpy MOHV>KEHHOM Hamnps>kKeHUW.

AN BblUMCIEHUA PaboymMX M MYCKOBbIX XapaKTePUCTUK 4acTOTHas XapaKTepUCTMKA MOXKET 6biTb
rnosiyyeHa no JaHHbIM TPex OrbITOB:

xonoctoro xoga (A- 0);

KOPOTKOrO 3amblKaHuAa (S = £= 1);

Harpysku (Enf 5nii SKit). npuyem Ana onpegeneHns Harpy3o4HOW TOYKU MOTYT 6bITb MCM0/Ib30BaHbI
BCe MeTO/bl, YKa3aHHble B pa3f. 7.

Ans onpegeneHnsa paboumnx xapakKTePUCTUK PEKOMeEHAYETCA OMNpeaesisiTb YaCTOTHYIO XapaKTePUCTUKY
NN60 No ABYM TOYKaM:

xonoctoro xoga (V= 0);

Harpys3ku (5Hi /1, £ Alp). nn6o no Tpem, f06aBUB K NepBbIM ABYM TOUKY Mpu 5 » 5K

MpumeyaHue. 5], —CKO/bXXeHVE MPU HOMUHA/IbHOW Harpyske, Si, — MpPOMEXyTOYHOe 3HaueHue
CKOJBXKEHUSA.

10.3. AkTuBHasa Ulu peakTuBHas Ip cocTaBnsAlOLLME HaCTOTHOW XapaKTepUCTUKWU (4epT. 7) CBA3aHbI
C rnapameTpaMu cXem 3amelleHns (4epT. 6, 8) ANs /1I060Oro CKOMbXXEHUSA COOTHOLUEHNAMMN

roe Uxh — pasHoe HOMUHanNbLHoe Hanps>keHue. B;
[?(p — conpoTmuBneHne asbl 06MOTKM cTatopa. OM, MpM NOCTOSAHHOM TOKe, MPMBeAEHHOe K pacyeT-
HOM pabouyelri Temnepatype;
y — nonHasi NpoBoAMMOCTb. CM, ABYXKOHTYPHOW CXeMbl 3aMeLLeHUs ABuUraTens 3a akTUBHbIM CO-

npoTMBeHEM 06MOTKM cTaTopa, onpeaessieMas rno opmyrsie

& I K Fis XA+ K, S x:+a

MapameTpbl cXxeMbl 3aMeLLleHUs /7>, X2/, akTUBHYIO#,, 1 peaKTUBHYIO b NpoBOAMMOCTU onpeaensatoT
no copmynam, npmeegeHHbIM B n. 10.4.

10.4. Mo gaHHbIM N. 10.2 ana ckonb>XeHum S = 0. Suii A, 5 5K Sk = 1.0 onpegennTb MNoNHbIE Y,
aKTUBHble & M peaKTUBHbIe bt MPOBOAVMMOCTU CXeMbl 3aMeLLeHUs.

Yeprt. 7
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g,-A (/*T./1N).

roe £/ — dbasHoe HanpsKeHWe B onbiTax. B;
/?,, — conpoTmBneHue asbl 06MOTKM cTaTopa. OM, BO BPEMS OMbITOB;

/; = 10l —j/e— ToKW cTaTopa. J1, M3MepeHHble BO BPEMS OMbITOB.

MposoagnmocTu A, CM, MOXHO TaKXXe HaliTu rno opmynam:
X
b, Re+Xm’
o J1-10
PI=T~-M~~ I’

n>MNrpTr7,

rpe 2;. = ,

MouHocTb /'0 1 TOK /,, AO/DKHbI COOTBETCTHOBATb PEXMMY MAea/IbHOr0 X0/10CTOr0 X04a, Korga
Po = Po - /» = /o sin do

10.2—10.4. (N3meHeHHan pegakuus, N3m. Ne I).
10.5. BbIYMCAUTbL MOJSIHbIE MPOBOAMMOCTU KOLUYPOB pOTOpa A1 CKOMIbXXeHU 5, = Jlan S, = JF

A & -> A -
&-A *&* £»-J<=*- J-

10.6. OnpepgeneHne KosMYecTBa POTOPHbIX KOHTYPOB CXeMbl 3aMeLleHUs
BbI4ncnnTb KO3 HPULMEHTbI

& 0 (= n
A 6,
cC~TT~7T" d-b2- B\\
N =cd—uz
B = be —ad;
C=ah- d"-.

Ecnn B/ 0, To cxemMa 3amelleHns MMeeT He MeHee ABYX POTOPHbIX KOHTYpOB, ec/im B ®0, To cxema

3aMeLLeHNs UMeeT OJMH POTOPHbIN KOHTYP.
(N3meHeHHasa pegakuus, N3m. Ne 1).
10.7. MapameTpbl CXxeMbl 3aMeLLLEeHUNSA C O4HUM POTOPHbLIM KOHTYPOM
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+S]_.
g?-
10.8. lMapameTpbl ABYXKOHTYPHOM cxeMbl (4epT. 8)
1?n, Xm— on|>egensatot no n. 10.7

X,

rae KosduumeHTbl A, 1 p, onpeaesstoT No @opmynam:

B-W -i"AC
3 7T

B

A (ft S,- b, p-H P ;- .9j)
' <P~ P)

C&N-M .HPA™)
*4O*»-*))

A2*

NN60 BbIYUCAAKT UTEPALLMOHHBIM METOAO0M MO LLIMKINYECKON cxeme

C Jlk
yil +Pr
PK ‘“*fb775":
In<«d *Si

n,;, ee=pf N+—77TT-,;

5,vaT*B

Loem
BEPnsm &

gD eson. MG
*r

Yepr. 8

/rr
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B nepBom uukne (K = 0) /12 = p, = 0. Ana NosyyeHUs NOCTOSAHHbIX 3HAYEHUI A N p JOCTAaTOYHO
50—100 umnkoB. [lonyckKaeTca A1 BblUUCNEHUA Al P, MPUMEHEHWE APYTUX MeTOAOB.

10.9. MonHy0 NpoOBOAMMOCTbL Y A1 I060r0 CKOMbXEHUS poTopa A1 OAHOKOHTYPHOW CXeMbl
3aMeLLleHNsa paccynTbIBalOT Mo dopmyne

NS ABYXKOHTYPHOU CXeMbl

>=A0b, g Ri o jsxa- Rn? 8P

10.8, 10.9. (N3meHeHHas pepakums, 3m. Ne ).

10.10. CocTaBnsitowMe 4acTOTHOM XapaKTepucTukM /, n /p HaxogaT no n. 10.3. 3HayYeHUsy MPUHU-
MatoT No ogHoW mn3 chopmyn n. 10.9 B 3aBUCUMOCTU OT NPUHATOM No n. 10.6 cxemMbl 3ameLLeHUs.

YacToTHas XapaKTepUCTMKa MOXKET 6bITb paccumMTaHa ¢ MOMOLLbIO C/eAyOLWNX 3aBUCUMOCTEN:

PTP +

a~'"PTP*
R n* x
AP TP
10.11. JlonyckaeTcs onpeAensaTb YacTOTHbIE XapaKTepUCTUKKM 60siee YeM MO TpeM ToYKam C yBenu-

YeHMEM uucria KOHTYpOB poTopa. B 3TOM cryyae napameTpbl CXeMbl 3aMeLLeHUsl crnefyeT onpeaenaTb U3
CUCTEMbI YpPaBHEH M

A AjS A>S
Y T Xx*- *
P, f
roe / = 1,2 ... — VHAEKCbl UCXOAHbIX TOYEK YaCcTOTHOW XapaKTepUCTUKMN.
10.12. MyckoBble 1 paboymne xapaKTEPUCTUKK CriefyeT onpeaensaTb N0 YaCTOTHOW XapaKTepUCTUKeE C

ncnosnb3oBaHWeM MeTofa OTAesbHbIX NOTepb Mo popMynamM, NPMBEAEHHbIM HUXKe.
Mogynb nonHoro Toka. A.

UuT/nz7iy.

KoadhpunumeHT mMoLHOCTH
COS(pa-j.

MogsBoanMasa MOWLHOCTb, KBT
/> * 3 Jcos<p 10-3.

[anee pacyeT NMpoBOAAT Mo pasf. 7 uawn pasg. 8.
YacToTHYy0, paboume M NyCKOBble XapaKTePUCTUKN PeKOMeHAyeTCA paccyMTbiBaTb C MepemMeHHbIM
L1arom no CKoJsib>XXeHuto [, S.

11. OMPEAENEHWE JOBABOYHbLIX MOTEPb

11.1. Oo6aBo4YHble MoTepn AenATcA Ha [A06aBOYHble MOTepPM X0N0CTOro xoga /’,0l0 n gobaBouYHble
notepun Npu Harpyske Ps<n. lNMepBble BXOAAT B MOTEpPU B CTann, onpegensemMble M3 onbiTa X0/10CTOr0 X043,
BTOpble MpeAcTaaTAOT CyMMY A06aBOYHbIX MOTepPb OCHOBHOW 4acToTbl /\0a, U BbICOKOYACTOTHbIX J0ba-
BOYHbIX MOTePb OT BbICLLUMX FAPMOHUK nonsa P4+

11.2. [o6aBOYHbIe NOTEPH XO/10CTOr0 X04a ONpeAensatoTca MeToA0M CKadka ructepesuca. Mcnoitye-
MbIA ABUraTeNb, BKAKOYEHHbIA HA HOMWUHaIbHOE Hanpsi>XeHue, BpaLLalT JUHAMOMETPOM WUAN TapupoBaH-
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HOW MalLIMHOM MOCTOAHHOIO TOKa C YacTOTOW KpalleHMs OKOJ1I0 CUHXPOHHON. PekomeHyeTcs NpoBOAUTL
M3MepeHus B 5 TOUKax MpWM 4acToTe BpPaLleHUs Bbillle W HUKe CMHXPOHHONM. M3mepstoT noTpebnsemyro
MOLLHOCTb, MOMEHT U CKOJIbXeHMe. [pu CUHXPOHHOW YacToTe BpallleHUs M3MepsIoT TOK cTatopa, janee
npu OTKJ/IIOYEeHHOM OT ceTU ABuraTesie MNpU CUHXPOHHOWM YacToTe BpalLleHUS W3MepPsIOT MOLLHOCTb
ANHaMOMETPa, PaBHY0 MeXxaHUYeCKUM MOoTepsiM UCMbITYeMOro Asuratesns. [ocne oTKAOYEHUSA N OCTAHOB-
KW ABUraTenss U3MepstoT CONPOTMBEHME 06MOTKM cTaTtopa.

MouwHocTb, NogBoAnMas U3 ceTW, U MOLLHOCTb Ha Bajly AMHAMOMeTpa CTPOAT B 3aBUCUMOCTU OT
CKOJIbXXEHUA (4epT. 9). OTU nMpsAMble OTCEKalOT Ha OCU OpPAMHAT MPU CKOJIbXEHUW, PaBHOM HY/IHO.

HeKOTOpble OTPe3KU, 06YC/I0B/IeHHble siBNleHneM ructepesnca. CepefiluHa BepxHero oTpeska fjaeT CyMmy
OCHOBHbIX NOTepb B cTann Pct(XU 1 noTepb B Menu ctatopa Pul, cepefnHa HMXHEro oTpeska faeT CyMMy
[06aBOYHbIX MOTEPb XO/IOCTON0 X0/4a N MexaHWU4YeCKUX NnoTepb UCMbITYEMOro ABUraTens.

= + \
P«G]/I (pcr.ocm p<ﬁ\>—p* M*
roe Pamu + J1., onpefensitoT no 4ept. 9. paccunTbIBAOT MO M3MepPeHHbIM TOKY W CONMPOTUBAEHUIO

Mo6.0 ~ (J1106.0 + Jl«ex) Jrox»

rae Pion®+ PTx onpegenstoT rno yepT.9. Puex - 13 OMNbITa X0/10CTOT0 X04a NPU OTKKYEHUM UCMbITYEMOrO
asurartens.

MpaBUIbLHOCTL pe3y/ibTaTa NPOBEPAIOT Mo dopmyne
p 4- f

© cT.oCH ‘nosn pCT*

(N3meHeHHan pepakums, N3m. Ne 1).

11.3. HarpysouHble fo6aBoyHble noTepu gsurateneii ¢ K. . He Bbiwe 85 % onpegenstoT MeTOA40M
HemocpeacTBEHHOW Harpysku. [ob6aBo4yHble noTepH Asuratenern ¢ K.I'14. Bbiwe 85 % onpegensoTr
MEeTOAOM B3auMMHOM Harpy3ku C MCMO/Ib30BaHWMEM TapUPOBaHHOW aCMHXPOHHOW MalnHbI € (hasHbIM
pOTOPOM [ABOMHOr0 NMWUTaHWSA, METOAOM 06pPaTHOro BPALLEHMS WIN MEeTOAO0M CUHXPOHHOr0 KOPOTKOro
m3aMbIKaHVA (819 ABUratenein ¢ asHbIM POTOPOM).

11.3.1. Mpwn onpegeneHnn [06aBOYHbLIX MOTePb METOAOM HernocpeACcTBEHHOW Harpys3ku AOMONHW-
Te/IbHO M3MepPSAIOT CONPOTUB/IEHNE 0GMOTKM cTaTopa Ans KaXXAoM ToUKU. OnbIT NPOBOASAT OAHOBPEMEHHO
C ONbITOM CHATMA pabounx xapakKTepucTuk. flo6aBoyHble NOTEPH paccUUTbIBAOT Mo opmyne

K=~y - (. + J1* + Jin+ JT%).
rge J1.t — noTepH B MeAM cTaTopa. KBT, paccuMTaHHble MO M3MepPeHHbIM TOKaM U COMPOTUBIEHUIO
06MOTKW cTaTopa;
Pu: — noTepH B KOHTypax poTopa, KBT, paccuMTaHHble MO M3MEePEHHOMY CKOJIbXKEHWUIO.

3TU noTepu CTPOAT B 3aBMCMMOCTW OT KBagpata MoMeHTa (4epT. 10). MeTOAOM HaMMEeHbLUMUX
KBagpaTOB HaxoAMTCS MpsiMasi, OTCeKarolias Ha OCY OpPAUHAT HEKOTOPbI 0Tpe3ok B

Nk* = a\l- + B,

rge a — yrnoBow KoathdULMEHT NPSMON;
M — MOMeHT.
Mo akcrnepMMeHTaIbHbIM TOYKaM WM ypaBHEHUIO MPAMOI HaxoaAaT KoadduumneHT Koppenaumn. Ecnn
KO3ahpnLMeHT Koppenaunm 6onblue nnv paseH 0.9 1 KOIPMULMEHT a NONOXKUTESEH, MOSTYHEHHYIO MNPSAMYIO
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napasisieslbHO MEePEeHOCAT B Ha4asio KOOPAWHAT M MO Hel onpefdensatoT gob6aBoyvHble rnoTepu. Ecnm koad-
hULMeHT Koppensaunm meHblue, Yyem 0,9 — oT6packbIiBalOT HanXy/LUY0 TOUKY U MOBTOPAOT pacyeT. Ecnan
npun 3ToM KoadhprLMeHT Koppensauumn so3pacteT A0 0.9 mam 6osee, TO UCMOMb3YIOT BTOPOI pacyeT, ecin
He BoO3pacTaeT WM HaK/IOH oTpuuaTesieH, TO UCMbITaHMWE CUUTaeTCa HeyAoB/IETBOPUTENbHBIM U AO0/KHO
6bITb MOBTOPEHO.

Mpy MNOBTOPHbIX UCABITAHUAX CTPOAT 3aBUCMMOCTb MOMEHTa OT 3/1IeKTPUYECKO MOLLHOCTU npun
MocTeNeHHOM YBE/IMYEHNN HarpysKu. [Na KaXKAol cepnun nokKasaHUi CTPOUTCA MOMEHT B 3aBUCMMOCTU OT
3/1eKTPUYECKON MOLLHOCTU W c/lefyeT UCMO0/b30BaTh CPeiHee 3HauYeHMe 3TUX KPUBbIX.

(N3meHeHHasa pegakuus, N3m. Ne 2).

11.3.2. Mpu onpegeneHnn [06aBOYHbIX NOTePb METOAOM B3aMMHOWM HarpysKu UCMbITyeEMbIl gBuUra-
Teflb COeAUHAIOT MeXaHUYeCKU ¢ TapnpoBaHHbIM ABuUraTesnieM ¢ pasHbIM poTopom. ObagsuraTesnia NUTaOTCA
napanfnenbHO OT OAHOro0 UCTOYHMKA. C MOMOLLLbIO HEe3aBUCMMOrO PeryampyeMoro MCTOYHWKa HU3KOMN
4acToTbl, NUTaKOLWero asHbli PoTop, ycTaHaB/IMBAOT HOMUHA/IbHYIO Harpy3Ky UCMNbITYeMOoro 3/1eKTpoABu-
ratenis npu o6wemMm KoapuuneHTe MOLWHOCTU 6/IN3KOM K 1. V13MepAtoT 06LLLY0 MOLLLHOCTL (BaTTMeTpamMu
WM CHETYMKOM 3Hepruun), TOKM ctatopa AByX MalluH, CONPOTUB/IEHUA 06MOTOK cTaTopa U coeuHUTeNb-
HbIX NPOBOAOB. ONbIT NPOBOAAT OAHOBPEMEHHO C OMbITOM CHATUA paboymnx xapakTepucTuk. [lo6aBoyHble
noTepy NPU HOMUHa/IbHOW Harpyske ornpegenstor no cdopmyse

w1 et /»

rae '\ — mMowWwHOCTb, NOABOANMAN U3 CeTU. KBT:
Pyl — cymma noTepb B MeAu cTatopa ABYyX MallMH W B COEAUMHUTENbHbIX NpoBojax, KBT;
*'n.oth — po6aBoYHbIE NOTepu B ABurartesie ¢ pasHbIM POTOPOM. KBT;
PO — cymMa noTepb B CTa/lM U MeXaHMYECKUX ABYX 3NeKTpoABuUratesieii, npakTUYecKn paBHas MNojBo-
AVNMOW MOLLHOCTU MPU CKOMIbXXEHUUW, PaBHOM HyJIl0 (HY/1eBOW 4acToTe MUTaHUA poTopa), KBT.

[o06aBoYHbIe MOTEPH B TapupoOBaHHOM ABurartesie ¢ a3HbIM POTOPOM MOrYyT 6bITb OonpeaeneHbl Npu
UCNbITAHUN [aHHbLIM METOAO0M [BYX OAMHAKOBbIX MalUMH C (asHbIM POTOPOM B aCUHXPOHHOM WM
CUHXPOHHOM pPexunme.

(N3meHeHHasa pegakuus, N3m. Ne 1).

11.3.3. OnpegeneHve fo6aBoOYHbIX NMOTEPb METOAOM 06paTHOro BpallleHUs npegycmaTtpuBaeT pas-
JenbHOe MX onpejeneHve OT OCHOBHOW 4acTOTbl M BbICOKOYACTOTHbIX. [lo6aBOYHbIE MOTepn NPU HOMW-
Ha/NIbHOW Harpyske onpegesnsitoT 419 ToKa ctaTtopa paBHOro

VIT iy

rge /,, — TOK X0/10CTOro xoga. A.

[o6aBoYHble MOTepPM OT OCHOBHOM 4acToTbl Psioll onpegensiT npyv BbIHYTOM poTOope, MpU 3TOM
OoCTasIbHble KOHCTPYKTMBHbIE HacTu (NOALLIMMHUKOBBIE LWNTbI U AP.) OCTAalOTCA Ha CBOMX MecTax. Ha ctatop
noJatoT NOHWXKEHHOE Harpsi>XeHUe, N3MEPSIOT MOLHOCTb, TOKU 1 CONPOTUB/EHMe 06MOTKM cTaTopa rocre
KaXXA0M TOUKWN Harpysku. CHUmaroT 4—6 Toudek nNpu Tokax oT 0 4O HOMUHanbHOro. MNoTepu onpeaenstoT
no dopmyne

JIol 1
rgoe P, — nogsoaMas MOLHOCTbL, KBT;
J1,, — notepn B MeAu ctatopa. KBT, onpefeneHHble MO N3MepeHHbIM TOKamM M COMPOTUBIIEHUIO.
Mpw onpefeneHnn BbICOKOYACTOTHbIX A06aBOYHbIX MOTEPL METOAOM 06PaTHOro BpaleHUsa UCMbITye-
MbIA 3N1eKTPOABUraTeNlb MPU MOHUXKEHHOM HanNps>XeHUU BpallalT ¢ CUHXPOHHOW 4YacTOoTOW BpaLlieHUN
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NpoTUB MO AUHAMOMETPOM WU KalMBpOBaHHOM MalUMHOW MeHbLUe MOLLHOCTU. YacToTa BpalleHus
MO>KeT ObITb onpefesnieHa CTPO6OCKONMMYECKMM METOAOM WM UUPPOBbLIM TaxOMeTPoM. V3MepsitoT MOLL-
HOCTU, NOABOANMbBIE K CTATOPY M POTOPY, TOKM U CONPOTUBMEHNE 06GMOTKM cTaTopa Moc/e KaXKAoh TOUKMU.
CHMMalOT 4—6 To4YeK MNpU M3MEHEeHWM ToKa OT MOMUHaNbHOro Ao 0. BbICOKOYACTOTHbIE A06aBOUHbIE
noTepy BbIYUC/SIOT Mo hopmysie

v~ 2 ~®) (N N, nay
roe P2— mowHocTb. KBT, nogsognmMasn K poTopy npwu Toke ctatopa /,;
N,,— MmowHoCcTb. KBT, nogBoanmas K poTopy Mpu TOKe cTaTopa pPaBHOM HyAto (MPU OTK/AKOYEHHOM
asurartene);
/¥, — MowWHOCTb. KBT. nogBogmmas K 06MOTKe cTaTopa:
Pvul — notepn B mMeau cTatopa. KBT;
NloB | — po6aBOYHbIE MOTEPU. KBT. OCHOBHOW 4acToThl;

MopaHHbIM ONbITOB cnefyeT NOCTPOUTbL 3aBUCUMOCTb MEXaHUYECKOM MOLLLHOCTM (NepBas ckobka) u
3N1eKTPOMArHUTHOW MOLLHOCTM (BTOpas ckobka) OT KBagpaTa M3MepeHHOro Toka.

Mpu oTCyTCTBMU AMHamMOMeTpa U KaMbpoBaHHOM MallMHbl BbICOKOYACTOTHbIe f06aBOYHbIe MoTepu
HaANeXUT onpeaensaTb crefyowmm cnocobom.

McnbiTyemMbld gBuraTenlb MOAKMAOYAOT K UCTOYHUKY MUTaHUS U MPUBOAAT BO BpallleHMEe B PeXxmnme
X0/10CTOr0 X0Ja ¢ 4YacToTol BpaLLeHNs, paBHOM 1.1—1.ACMHXPOHHOW. 3aTeM UCTOYHUK MUTaHNA OTK/TOYALOT,
M Ha CTaTtop MnojaloT MOHWIXKEHHOe HarpsbkeHMe HOMMWHa/IbHOM 4acToTbl C 06paTHbIM YepedoBaHVeM as.
B npouecce TOPMOXKEHUSA poOTOpa M3MEPSAIOT MOLLHOCTb, MOABEAEHHYIO K CTatopy, TOKW cTaTopa, 4actoTty'
BpaLLLeHMA 1 CoNpoTMBIEHNE 0OMOTKM cTaTopa rnocne KaxkAoro onbita. MposoAAT 5—6 oNbITOB NPW Pas/INYHbIX
3HaveHUAX ToKa / B npegesnax OT HynsA 40 HOMWUHaNbHOrO. 3 KaXAoro onbiTa onpeaenstoT MOLWHOCTb, TOK U
ycKopeHuMe potopa no FOCT 11828 Npu CUHXPOHHOI YacToTe BpalleHUs poTopa.

BbICOKOYACTOTHbIE A06aBOYHbIE MOTEPU BbIYUCASAIOT N0 opmMyie

(dn/dt)x- {dn/dtb
PMD  Puc, 2SI, 1060 °

rae Jl.cx — mexaHW4eckme noTepu UCMbITYEMOro ABUraTens;
(dn/dt) | v (dn/dt)<> — yckopeHune potopa nNpu Toke 1 —N\wn / = 0.

(N3meHeHHas pepakumsa, N3m. Ne 1, 2).

11.3.4. Mpwn onpegeneHnn Ao6aBOYHbLIX NMOTEPb METOAOM CMHXPOHHOIO0 KOPOTKOr0O 3aMblKaHMA on-
pefensoT f06aBOYHbIe MOTEPU OCHOBHOWM 4acTOTbl M BbICOKOYACTOTHbIE A06aBoYHble noTepu. Mpwu onpe-
feneHnn fo6aBOYHbIX MOTEPb POTOP BpaW,aldT ¢ CMHXPOHHOM 4acTOTOlM BpalleHUS AUHAMOMETPOM WA
TapupoBaHHOW MaLUMHOM MOCTOSAHHOrO TOKa MeHblUelr MoWHOCTM. B 06MOTKY poTopa nogaeTcs MocTo-
SHHbLIA TOK, a 06MOTKa cTaTopa 3aMbIKaeTCs HaKOPOTKO 4yepe3 aMMepMeTpbl, CHUMaKT 4—6 To4deK npu
TOKax OT HOMUHaTbHOro o 0. Jjo6aBoYHble NMOTepPH onpeaensaT No dopmyne

/*oB —(~2  1o) n.,
roe A — MoLWHOCTb, KBT. nogBoavmasn K poTopy MNpu Toke ctatopa /,;
/% - MOWHOCTb. KBT. mogBogMmas K poTOpy MNpW BpaleHUW C CMHXPOHHOM 4acToTOl BpalleHUs
HEeBO30OY>XAEHHOro NCNbITYeMOro ABuraTens;
— noTepu B MeAu cTaTopa, KBT. paccuMTaHHble MO M3MEPEHHbIM TOKaM U COMPOTUBEHUIO.

12. TPEBOBAHWA BESOIMACHOCTW

12.1. JneKTpuYecKMe UCNbITAHUS ABUraTeneil U N3MepeHUs A0/HKHbI MPOBOAUTLCA B COOTBETCTBUM
¢ Tpe6oBaHMAMK 6e3zonacHocTu no NOCT 12.3.019 n noxkapHoii 6e3onacHocT no NOCT 12.1.004. Mpwu
MCMNbITAaHUAX JO/MKHbI cobntofaTbea felicTBytowine «MpaBuna TeEXHUKN 6e30MacHOCTU NPWU 3KcnyaTauumn
3/1eKTPOYCTaHOBOK MoTpe6uTeneii*.

Oco60e BHUMaHMe cnegyeTt obpawaTb Ha TEXHUKY 6€30MacHOCTU MPU UCMbITAHUU U30NALUN 06MOTOK
Ha 3/1eKTPUYECKYID MPOYHOCTb, MPU UCMbLITAHUW Ha MOBbLILIEHHYIO 4YacTOTy BpALLEeHMUs, a Takxke npu
onpefesieHNN ToOKa 1 MoTepb KOPOTKOFO 3aMbliKaHMSA. B mocnegHem cny4ae repef Hayasiom onbiTa 0653a-
TeIbHO JO0/IKHO 6bITh MPOBEPEHO Hanpas/ieHWe BpaLLeHUs.

(N13mMeHeHHan pegakuHA. N3m. Ne 2).
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MPNNOXEHWE |
QO6s3aTenbHoe

Popma 1

OnpefeneHvie NapameTpoB HaMarHUYMBAKOLLIEr0 KOHTYpa Mo AaHHbIM 0N Ta XO/10CTOro Xoja

Mpn HanpsaxeHuu,

EanHnubl Mpu HanpsxeHUn,
o Mpy HOMWHaNbHOM COOTBETCTBYIOLLEM
dopmyna nanepuemon COOTBETCTBYMLICU
HanpuXeHH ONbITY KOPOTKOIO
BENMNYNHBI OnbITY HaTpy TKU
3aMblKaHuA
Vo B
/s = /oSO A
P 111 BT
P10 Om
*
7 U om
* BT
Om
371
XM=V Zu—(Jlio+ /%) Om
zl =xi+Ri Ou
Z »-2T Cm
£V
L Xm
Cm
*. =H

OnbITHbIE AaHHblE.
HanpsixeHue, COOTBETCTBYIOLLLEE OMbITY KOPOTKOI 3aMblkaHus, npu  jEf,, Heo6XoA¥Mo MPUBECTU K KOMU-

nasibMoli yacToTe /,,, * Uk, ;ﬁ .
K
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dopma 2

OnipeaeneHe napaMeTpoB KOHTYpa poTopa Mo AaHHbLIM OrbITa HATPYTKU

EagHWLWM ICIMCpNCMOH

dopmyra BV 3HaveHNs BE/INUVH
Y B
/b A
P\ Bt
S R
R\ Om
XM Cm
bT Cm
g Om
" 4/6 ou
R*2=n-N-+ Om
A, 2="12°-R$ Om
Zn2 —R i2+ Am2 Om
®=-T— *r Cm
R cm
Yizgiib2 Cm2
z= Om
Ri =#—-S oM
y2

* ONbITHbIE flaHHble, a TakKe napamMeTpbl HaMarHUYMBAIOLLLEID KOHTYpa Mpu COOTBETCTBYIOLLIEM HamnpsXXeHUK
Ha chopmbl 1.
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dopma 3

Onpefe/ieHrie NapamMeTPoB KOHTypa POTOPa HO AaHHbIM OMbITa KOPOTKOW» TaMbIKaHHSI

EavHMLp! vavepriemoii

dopmyra BENAUMHLL 3HaueHNN BeNUMH
nu B
/xp A
PK Bt
Pu Om
n ry
a» Cm
b'T Cm
F= _
Om
Al
A= 1 oM
-
Ai=< zI-Rii Om
;‘4» 2 _8_’_:_{}1_}( Oom
y X,
Xm2=-~s Om
ZI12 =R li~ X 12 Oom2
R,.2 cm
* =H7
b2=++-b T Cm
2*2
2 2,2
S2=92+*2 Cm2
= Om
A =mf.-$ Om
Y2

OnbITHblE AaHHbIE UKW AaHHble 13 hopMmbl .
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dopma 4
BbluncneHve paboyeli XapaKTepUCTUKN HO CXEME 3aMeLLIEHNs C OAHUM KOHTYPOM Ha poTope
dopmyna ENMHUUBI n3MepseMoil BEANUYUHBI 3HaveHus
5 - 5, .1,5 1, Sri
R\/S Om
X i Oowm
zU IRI/Sf+xI Cm
) Cwm
Zi
s* Cm
8m2=j?2«+# Cm
é = Cwm
\Yul Cu
bail = b,, + Cwm
Y« 2=8«2+bml Cm2
R«2 = £ zL om
Y ml
R ip Oowm
Ri = Nn 2 + R\f om
N
An2 = —"T— Oowm
yml
Z MR i +xii om
th
=7 A
n,=37*A, BT
nN.ai=3/4 A, BT
Pirn BT
Pwuu= P\~ Pml - Pern BT
Pyl = Pjy mX BT
/>« BT

Panl o - BT
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MpogomkeHne
dopmyna EAVHULbLI M3MepsSeMOoli BEINUYUHBI 3HauyeHun

L P=PW+ Pci + Pnz + Poiex. + Paoit BT

P:=P\-LP BT
y-1(]-Tr) .
cos4):zA R

M = 9550 £ Hun

 — ONbITHblE laHHbIe WX JaHHble 13 hopMm 1—3
£« 1 %K NMPY HOMUHAIbBHOM Hanps>keHnn

MPUNNOXEHWE 7/ (LN3meHeHHasn pefakumsa. M m. N? 2).

MPUNOXEHWE 2
O6sa3aTenbHoe

OMPEAENEHUE PABOUYNX XAPAKTEPUCTUK MOCPEACTBOM KPYTOBOW ANATPAMMbI

1. WcxofHble AaHHble ANs NOCTPOEHWS AUarpamMmbl

1.1. VcxofgHbIMM AaHHBIMW 415 MOCTPOEHUS AuarpaMmbl ABUraTens 1o60ro Buaa ABNsSIOTCS:

hasHbIi TOK X0N0CTOro xXoda M Npy HOMUHaIbLHOM HanpskeHU Cu 1 HOMUHaNbHOW YacToTe /:

pPasHOCTb MeXAy NMOTEPAMU XON0CTOr0 X0Aa MNPV HOMMHAILHOM HampshkeHM UU 1 MexaHUYeCKMMU MoTepsMm
Po~ N,c»

NMHeliHoe HanpsbkeHne 0K, COOTBETCTBYIOLLIEE TOKY KOPOTKOrO 3aMblkaHus /* =

noTepy KOPOTKOr0 3amblkaHWA PK/ cOOTBETCTBYIOLLME TOKY M,

¢hasHbIi TOK KOPOTKOrO 3aMblKaHWA /", paBHbIi 2,5—4-KpaTHOMY 3Ha4eHWI0 HOMUHaIbHOTO ToKa /H;

NnHeliHoe HanpsbkeHwe (/£. COOTBETCTBYIOLLLEe TOKY /£;

noTepy KOPOTKOr0 3aMblKaHUS /**, COOTBETCTBYHOLLME TOKY /£;

conporuatcHue asbl 06MOTKM cTaTopa RIt NpuBeaeHHOe K pacueTHOM pabodeit Temnepatype no TOCT 25941;

conpoTmatcHue drasbl 06MOTKM cTatopa A,'. M3MepeHHOe HeMmoCpeCTBEHHO Noc/e onpefesieHNs HanpskeHs
UKu notepb AkH;

conpoTuarcHue hasbl 0OMOTKM cTaTopa M3MepPeHHOe HemnocpefCcTBEHHO MOC/e ONPeaeNeHNsa HarpsXeHns
U" u notepb P".

(MN3veHeHHas pegakumsa. M3m. Ne 1).

1.2. JONONHUTENBHBIMU WCXOAHBIMU AaHHBLIMW A5 MOCTPOEHUA Auarpammbl Asuratens ¢ asHbIM POTOPOM
fAaTATCS:

KoathpmumeHT TpaHchopmaunn A

conporuartcHue asbl 06MOTKM poTopa R,, NpuBeAeHHOe K pacHeTHOW pabouyeii Temneparype no FTOCT 25941.
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13. J0NONHUTENbHBIMU UCXOAHBIMU AaHHbLIMW /19 MOCTPOEHUA AnarpamMMbl ABUraTeNs C KOPOTKO3aMKHYTbIM

pPOTOPOM C FIYGOKUM Ma3oM WM C ABOMHON KNETKOM poTopa SHAAKTCS:

NVHeliHOe HanpshkeHWe KOPOTKOro 3ambikaHust U'KIpy MOHWKeHHOM YacToTe/' Y TOKe KOPOTKOMO 3aMblKaHUN
4 - [«

NOTEPH KOPOTKOrO 3aMblKaHMsA v NPU NMOHWKEHHOM yacToTe /'. COOTBETCTBYIOLLME TOKY K.

MpuMeyaHMe. 3HaYeHWE MOHVKEHHOM 4YacTOTbl /' HC AO/DKHO MPEBOCX0AWTb 5 Il He3aBUCMMO OT
HOMUHA/IbHOTO 3HAYEHUS YacTOTbI /.

(N3meHeHHaA pegakums, Msm. N? 1).

2. O6paboTKa UCXOAHbIX .TaliHbIX

2.1. TopgaHHbIM, nepedyncneHHbIM B M. 1.1, HAANEXMUT BbIYNC/INTD:
YCNOBHbIV (ha3HbI/i TOK KOPOTKOro 3amblkaHusi A Npy HOMUHa/IbHOM HanpsbkeHun Uu no doopmyne (YepT. I1).

/K-

Yept. 11

YC/IOBHbIE MOTEPU KOPOTKOrO 3aMblkaHusi Pk npu Toke A no doopmysne

YCNOBHBIM (ha3HbIA TOK KOPOTKOro 3aMblkaHust A&J Npy HOMUHaNbHOM HanpsbxeHun Wu no doopmyrne (4epT. 11).

YCN0BHbIe NMOTEPU KOPOTKOro 3ambikaHusa PKL npy Toke 1Kl no chopmyne

(M3smeHeHHas pegakups, M. Ne 1).
2.2. TlogaHHbIM, MepeyYncneHHbIM B U. 1.2, Haf/ieXuT BblYMCANTL CONPOTUBAEHME a3kl 06MOTKM poTopa ',
npuBeAeHHOe K YMCy BUTKOB OBMOTKM cTaTopa HO dhopmysie

R\ =R, K -.
2.3. TlogaHHbIM, nepeyncneHHbiM B NH. 1.1 v 1.3. Hag1eXUT BbIYNCNTL:
YCNOBHbIN (ha3HbIA TOK KOPOTKOr0 3aMbIKaHUsi // NPy Hanps>keHUK, BO CTO/IbKO pa3 MeHbLLEM HOMWUHA/IbHOTO,
BO CKOJIbKO pa3 MOHWXeHHas yactoTa/' MeHblle HOMUHaIbHOWN/. no chopmyre

7TEA G T
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YC/I0BHbIE NMOTEPU KOPOTKOro 3ambikaHust P' npu Toke |* no doopmyrne

YCNOBHBbINA (ha3Hbli TOK KOPOTKOTO 3aMbIKaHMWS /k1 NMPY HOMUHALHOM HanpsbkeHu Uu no dopmyre

YCNOBHbIE MOTEPU KOPOTKOMO 3aMblKaHus f,.,, COOTBETCTBYHOLWME TOKY A,, MO hopmyne

r

YC/IOBHBI (hasHbI TOK KOPOTKOrO 3aMblKaHWs /k1 MPY HOMWHATbHOM HanpsbkeHun Uu no dopmyrne

YCNOBHbIE MOTEPU KOPOTKOIO 3aMblKaHWsi PtA cOOTBETCTBYtOLLME TOKY A¢. Mo hopmyne
L J

b - K ]

(M3vmeHeHHas penaknHsA. V3w, JT> 1).

3. Bblbop macluTabos

MpumeyaHwue. [Npu Manbix Ynciax Hap NOMOCOB, 0COGEHHO NPU P = 1. peKoMeHAyeTCst MPUHUMATb ANIVHY
BEKTOpa TOoKa M 6vke K HVDKHEMY W3 yKasaHHbIX MpefesioB, a Mpy 6GoMbLUMX YMCnax nap MoaocoB — 6vdke
K BEPXHEMY Npegeny.

3.2. MacwTab MOLWHOCTM MpU BbIGpaHHOM MacLuTabe Toka A OyfeT paseH:

3.3.  MacwTtab MOLHOCTM MPU MOHWKEHHOM YacToTe/ ' 6yfeT paseH

4. TlocTpoeHWe OKPYXXHOCTEN ToKa

4.1. Ona gsuraTeneli ¢ KOPOTKO3aMKHYTbIM POTOPOM C MPOCTOM KNEeTKOW MOCTPOEHWe OKPYXXHOCTU paboumx
TOKOB Hag/1eXXmT NPOU3BOAUTDL CeAytoLLnM 06pa3om (4epT. 12):

MocTpounTb TouKy O — KOHel BeKTopa ToKa X0/10CcToro xoaa /4, — Mo TOKy /0 1 noTepsmM OoTKNagbiBas
nocnefHve OT FOPU3OHTa/IbHOM OCW. MpPOBeAEHHONM 4Yepe3 nontoc avarpammbl O,, U NOMb3yACb MacluTabamMy Toka
M MOLLHOCTW, BblibpaHHbIMM Mo nn. 3.1 1 3.2, 1 npoeecTn Yepe3 Touky O npsamyto 0G, napannienbHy0 ropu3oHTa b-
HOW ocw.

MpoBecTn Yepes Touky O npsmyto 0D nog yrnom « K npsmoit 0G. onpegensieMbiM no chopmyre

sina =

MocTponTb TOUKY K YCNOBHOrO KOPOTKOrO 3aMblKaHUA 6e3 yyeTa HacbILEeHUA MO YCI0BHOMY TOKY KOPOTKOro
3aMblKaHUS /, 1 YCNIOBHbIM MOTEPSIM KOPOTKOrO 3aMblKaHUS PK.

MpoBecTn Yepe3 TouKy O 1 K OKPYXXHOCTb € LIEHTpoM C Ha npsimoii 0D. AaTALLYHCS OKPYXXHOCTbIO paboumx
TOKOB ABuraTens.
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Yepr. 12

MposecTn vepes Toukn O K npsamyto OK. sanstoLLyrocs MHUeR oThaBaeMoii MoLHocTn P2 = 0.
Mposectn npsimyto OB nog yrnom y K npamoii OD. onpegensiembiM no doopmysne

rae L, — avamveTp okpy>kHOCcTU pabounx TokoB OKO B amnepax. Mpsavas OBaBnseTca NMHMeR BpaLlatoLLLero MoOMeHTa
A/=0. aTo4Ka Bce nepeceveHUs ¢ OKPY>XXHOCTbH OKI) —TeopeTnyeckoi TOUKOM 66CKOHEUYHO-60/1bLIONO CKOMTbYXEHWUS
S **

(MN3meHeHHas pegakums, M3m. Ne 1).

4.2 Ana psurateneii ¢ asHbIM POTOPOM MOCTPOEHWE OKPY>XHOCTU paboumx TOKOB CrefyeT MpOousBOANTb
nofo6HO . 4.1. 0AHAKO IMHUIO OTAaBaeMO MOLLHOCTM J1 * 0 HaanexvT NpoBOAUTL Yepe3 Touku O u A: nocnegHss
ABNSETCA TOUKOM TEOPETUYECKOr0 KOPOTKOMO 3aMblKaHWUA MPY 3HAYeHMSAX NapamMeTPOB, COOTBETCTBYHOLLNX HOMUHASb-

HOMy pexumy (4epT. 13), 1 ee NonoXxeHMe Ha OKpy>kHocTM OKO onpegenseTcs cnegytowym obpasom: n3 Toukm K

onycKaeTcs MepneHAMKyNsp Ha npsmyto OG n oT Toukmn F ero nmepeceyeHus ¢ npsmoli OB oTknafbiBaeTcs BBEPX

oTpe3ok FA', AnvHa KOTOporo onpegenseTcs no opmyrne
FA'= FH X

4.3. Ona peurateneli ¢ KOpPOTKO3aMKHYTbIM POTOPOM C Fy60KMM MasoM Wan C ABOMHONM K/IETKOlM poTopa
NOCTPOEHNE OKPYXHOCTU Paboumx TOKOB HaA/IeXUT NPOU3BONNTbCAeAYOW MM 06pa3om (YepT. 14):

nocTpouTb TouKy O cornacHo n. 4.1 1 Touky K ' Mo yc/loBHOMY TOKY KOPOT KOFO 3aMblKaHWUSi MPU NMOHWXEHHOM
yactoTte | ’ 1 COOTBETCTBYIOLLMM €MY YC/IOBHbIM MOTEPSIM KOPOTKOro 3aMblkaHus P '

3 Toukn O nposecTn nyd OK' 1 noBepHYTL CTO MO YacOBOM CTpesike Ha yron «' —« B HaoxeHne OK2, 3aech

N3 Toukn O paguycom OK' caenartb 3acevky Ha HanpasneHue fyda OK' B Touke K2.

MpoBecTn Yepes ToUkN O 1 K2 okpy>XHOCTb OK2b2 ¢ ueHTpom C2 Ha npsimoid 00 :.

BoccTaHOBUTHL ABa neprneHAnKynspa K npsmoii 00/. 13 ueHTpa C2 40 nepeceveHUs ¢ NPOJO/IHKEHNEM NPAMONA
OK2 B Touke K 21 13 Toukn O/, Ha nocnegHem OTNIOXKNTb BBEPX OTPE30K

npsiMas OA’ siaTsAeTcsl IMHUEN OTaBaeMOi MOLLHOCTU P2 «* 0, a Touka A cC NnepecevyeHus ¢ OKPYXXHOCTbio OK2D2
TEOPETUYECKOM TOUKOM KOPOTKOrO 3aMblKaHMA MPWU 3HAYeHUAX MapameTpoB, COOTBETCTBYHOLMX HOMWUHAabHOMY
pexumy.

MposecTn nuHuio OB, BaNAKLLYIOCA NMHMENR Bpallatrollero MomeHTa A/ = 0, vog yTaom y K npamot 00: un
NPOAOMKNTL Ce [0 MNepeceyeHUss ¢ nepneHAMKynspom 02/1° B Touyke B': Touka B nepeceyeHUss 3roii NpsiMoi c
OKpY>XHOCTbIO 0K20: faTsieTcs TEOPETUYECKOM TOUKOM 6ECKOHEYHO 6OMbLLIOTO CKOMbXEHUA S = <»

(N3meHeHHas pegakums, U3m. Ne 1).
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UepT. 14

5. OnpegeneHne HOMUHAILHOTO TOKA Y HOMUHA/IBHOMO KO3(h(OULIMEHTA MOLLHOCTU

[na gpuiratenieil Bcex BMAOB OMNpeaeneHysi HOMUHANBHOTO TOKa Y HOMUHATLHOTO KO3(PMLMEHTA MOLLHOCTU
cnefyeT NpPoU3BOAUTL OANHAKOBbLIX) 06Pa3oM: MepPreHANKYNSAPHO FOPU3OHTaILHOM OCK CieayeT OTNIOKMUTL B MacLUTabe
MOLLHOCTM OT JIMHUW BPALLAIOLLLEr0 MOMEHTa A/ B=0 HOMUH&/IbHbLIA MOMEHT JVH B KBT. BblUMC/IEHHBIV MO chopmyrie

K =(p;+ Puex naoe)
rge P> — HOMWHabHaa oTfasaeMas MOLLHOCTb, KBT:
P«dO— pob6aBouHble NoTepn Npu Harpyske, onpegensiembie no n. 11.3 n FTOCT 25941;
W, — YacToTa BpalleHUs MarHUTHOrO Moss, MUH- <
AH — HOMWHATbHasA YacToTa BpalleHns asurartens, MUH-1;

MpumeyvaHwne. 3HayeHMs PX U NU Ha JaHHOW CTaAMW MOCTPOEHMUS CLUC HEW3BECTHbI M MPUHUMAIOTCA MO
HOMUHa/IbHbIM AaHHbIM.

3aceyka 0TPe3KOM TaKol A/IMHbI Ha OKPYXXHOCTb paboumx TOKOB AacT TOUKY L— KOHel BeKTOpa HOXLUHa/IbHOro
Toka M [OnvHa TN nepreHAVKynspa, OMyLUEHHOrO0 M3 TOUKM L Ha ropusoHTasbHYO OCb. B MaclLTabe MOLLHOCTU
npeAcTaBnseT NoABOAUMYIO MOLLHOCTb PX (4epT. 15).
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N* nontoca gnarpammbl O, paguycom VHOMM onucaTb Ayry MeXay ropusoHTasbHOM 1 BepTUKabHOW OCSIMMU,
npoekunsa otpeska 0 XM— npoao/mkeHna BeKTopa ToKa 7/, 10 NnepeceyeHns ¢ 3TOM Ayroli Ha BepTUKaTbHYHO OCb AaeT
3HaYeHne KoathhmumeHTa MOLLHOCTK cos (b B MacluTabe 100 MM = 1.0.

(N3meHeHHas pegakums, M3m. Ne 2).

6. nOCTpOeHI/Ie LLIKa/1bl CKOJIbXXEHUA

[N NOCTPOEHWS LIKANbl CKOMbXEHWS CMEAYeT OT/IOKUTL OT TOUKM B —TeopeTMyeckoi TOUKM 6eCKOHCUHO-
60/bINOI0 CKOMbXEHWS — MapaniesbHO IMHMM BpaLLaloLLero MOMeHTa M - 0 OTPe30K  [/IMHA KOTOPOo / MM,
onpesensieTcs crefyroLmM 06pasoMm:

ANs fBurateneli ¢ KOPOTKO3aMKHYTbIM POTOPOM C MPOCTOM KNETKON — 13 pal»eHcrsa (4epT. 12)

= 5F 1000
Ansa gBuratene ¢ ¢asHbIM POTOPOM — M3 paBeHcTBa (4epT. 13)
/=£L.]000

ANA apuratenie ¢ KOPOTKO3aMKHYTbIM POTOPOM C F/ly6OKMM MasoM WAu ¢ [BOMHOWM KNeTKOW poTopa — W3
paseHcTBa (4epT. 14)

/=4c’)\B-1000.

Yepes TOUKY J NPOBECTU NeprneHANKYNAp K NPSMON, NPoXoasLLer Yepes LLeHTP OKPYXHOCTM paboumx Tokos C
(unn CT) NTOUKY B. M OTNOXNTL OT TOUKM YBBEPX MUANMMETPOBYHO LLKasy (YepT. 15). Mpsmas, coeguHsoLLas Touky B
C KOHLIOM BeKTOpa TOKa W TOYKOW L —oTcekaeT Ha 3TOM LuKane cKonbXeHwe S B macwitabe 10 mm = 1 %.

Yepr. 15

7. OnpegeneHne MakCMMasibHOro MOMeHTa

[Ona ppuraTteneil ¢ KOPOTKO3aMKHYTbIM POTOPOM C MPOCTOM KNeTKOW v Ans asurateneld ¢ ¢pasHbIM pPOTOPOM
NnocTpouTb TOUKY A] N0 YCNOBHOMY TOKY KOPOTKOI 3amblKaHWs /.| 1 YCNOBHBIM MOTEPSIM KOPOTKOr0 3aMblKaHUsA PK
1 yepe3 Toukn O n K, NpoBecTn OKPY>KHOCTb OKXD,, ABNSAIOLLYIOCA OKPY>XHOCTbIO TOKOB MEperpysku asurarens,
6/113KOIA K €ro onpokuasiBaHuoo (4epT. 16), ¢ ueHTpoM C| Ha npsmoii 00.

N3 ueHTpa C] okpyxHocTn OK\D\ BOCCTAHOBWUTbL NepneHAnKYNsap K IMHWM BpallatoLero MoMeHTa J¥ = 0 go
nepeceyeHunst ero ¢ 3To OKPYXXHOCTbIO B TOUKe S 1 13 Toukn O paguycom OS caenatb 3aceuKy Ha OKpy>XHocTb OKO
B TOUKe A/: N3 3TOW TOUKU ONYCTUTbL NEPrneHANKYNSP Ha FOPU30OHTaNbHYIO OCb M Yepe3 TOUKY Q ero nepeceyveHus ¢
NINHMWEN BpawjatoLLeto MoMeHTa A/= 0 nposecTu npsimyto TQ, napannenshyto nvHumn 00. JanHa T7nepneHAnKynsapa,
ONYLLEHHOr0 M3 TOYKM S Ha 3Ty NPsSMYyto, B MacluTabe MOLLHOCTU MNpeACTaBnseT MaKCUMasbHbIA MOMEHT JUmx, a
npsmas OT— nHUIO MOMeHTa A/, * 0 gns okpyxHoct OK{Ox TOKOB neperpysku Asurateneid, 61mnskoii K cTo
OMpPOKNAbLIBAHUIO.
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Yept. 16

[na asurateneil ¢ KOPOTKO3aMKHYTbIM POTOPOM C [ly60KUM MasnoM uan ¢ ABOMHOM K/ETKOVM poTopa crefyet
nocTpouTb ABe BCMOMOraTesnbHble OKpy>XHocTM OK,D. n OK4DAC LeHTpaMu Ha npsimMoii 00 —C3 n C4 HO YClOBHBbIX!
TOKax! KOPOTKOro 3aMblKaHWUsi 1B 1 /k4 1 YCNIOBHbLIM MOTEPSIM KOPOTKOI0 3aMblkaHus Pk\u Pk4, Ll blysch MacluTabamm
TOKa M MOLL{HOCTW MO wn. 3 (YepT. 17).

MocTpounTb OKpY>KHOCTb OSDi ¢ MeTpom C* Ha NpuMmoii 0D, SIBNAIOLLLYHOCS OKPYXXHOCTbIO TOKOB MEPErpysku
asuratens, 6/IM3KOM K ero onpoKuAapbiBaHWIO, AMameTp 3Tol OKpyxHocTn (HK HaxoamTes B rakom >ke OTHOLUeHUMU K
avnamveTpy (MK okpyxHoctn 0K3D:. kak gnametp 0Dt okpyxxHocTn 0K4Dt Kk gnametpy (M), okpyxHoctn OK3D3

6bb_
00j = 00, *

OnpefenvTe MakCMMa/lbHbIV  Bpaw@alowmnii MOMeHT J[¥TM Mo MpedbiayllemMy, HO C 3aMeHOlM OKPYXHOCTU
0K {,okpy>xHocTblo OSDi 1 okpy>kHocTM OKO — oKpy»HocTbio 0K: D2
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MPUNNOXEHWE 3
CripaBo4yHoe
MepeyeHb CTaHAAPTOB Ha fpyrve BUAbI UCMbITaHUA
FOCT 11828-86 — W3mepeHve CONPOTMBAEHUS N30IMHMN 0OMOTOK OTHOCUTE/IbHO KOpMyca ABUraTens u Mexay
o06bMOTKamu.
NcnbitaHusa:

MEXAYVUTKOBOW M30M1ALMU Ha 3MEKTPUYECKYHO MPOYHOCTb;

M30MALUN 06MOTOK OTHOCUTENbHO KOpryca ABUraTenst N Mex gy 06MOTKaMu Ha 3MeKTpuyec-
Ky MPOYHOCTb;

NpY MOBbILLEHHOW YacTOTe BpaLLeHUS;

Ha KpaTKOBPEMEHHYIO NMeperpysKy ro ToKy;

BO3/yX00X/1aanTeNei.

M3MepeHe coNpoTUB/IEHNI TEPMOMETPOB CONMPOTUB/IEHMSA NMPU TeMMepaType OKpyKatoLLeii
cpefabl.

M3mepeHre TeMnepaTypbl YacTeld 3/1eKTPUYECKO MaLUHBI.

M3mepeHve 3N1eKTPUYECKOTO HaMpPsHKeHUs Mex/ly KOHLaMW BaTa U NPoBepKa COCTOSIHUS M30-

nauum ornop.
OnpegeneHne AMHaAMNYECKOro MOMEHTa MHepLUK poTopa.

FOCT 11929-87 — W3mepeHne ypoBHA LUyMa.

FOCT 12259-75 — OnpefeneHne pacxoja OxNaxjatoLero so3ayxa.

FOCT 14254-96 — lpoBepKa CTEMEHW 3alUTbl ABUTaTENSI N €r0 BbIBOAHOMO YCTPOIACTBA.

FOCT 15543.1-89 — WcnbITaHUS Ha CTOMKOCTb K K/IMMATUYECKM BO3AEMCTBYIOLLIMM (haKTopam.

FOCT 16264.0—85 — WcnbiTaHWe gBurateneii Manoi mowHocTu go 1000 BT.

FOCT 16962.2.-90 — WcnbITaHMA Ha CTOMKOCTb K MeXaHWUYeCKMM BO3AelCTBYIOLL MM (hakTopam.

FOCT 20815-93 — MawnHbI 3NeKTpuyeckre Bpallatolmecs. MexaHuyeckasi BUbpauus HEKOTOPbLIX BUAOB Ma-
LLUMH C BbICOTOM OCY BpaLLieHnst 56 MM 1 6onee. VI3mepeHue, OLeHKa 1 AOMYCTUMbIE 3HAYEeHWS.

MPUNOXEHWME 3. (N3meHeHHaa pefakums. M3m. Ne 2).



FOCT 7217-87 C. 39

NMH®OPMALWMOHHbLIE JAHHbIE

1. PABPABOTAH M BHECEH MWHWNCTEPCTBOM 3M1EKTPOTEXHUYECKOW MPOMbILLIEHHOCTN
2. YTBEP)X/AEH U BBEAEH B AEWNCTBWE MocTaHoBNeHMeM locyaapcTeeHHOro komuteta CCCP no

cTaHgaptam oT 25.03.87 Ne 891

M3meHeHMe Ne 2 MpPUHATO MeXXrocyaapCTBeHHbIM COBETOM MO CTaHAAPTU3aL MU, METPOMOTUU U CepTUDUNKa-

ummn (npotokon Ne 19 oT 24.05.2001)

3a NpUHATUE N3MEHEHUSA MPOroa0coBasn:

o o b W

HavmeHosaHve rocyfapcrsa HaviveHoBaHVie HaLIMOHa/IbHOTO OpraHa o cTaHaapTU3aLyn
AsepbaiigpkaHckas Pecrybnvka AsrocctaHgapT
Pecnybnuka ApmeHus ApmMrocctaHgapT
Pecny6nuka Benapycb | OCCLLHpapT Pecny6nunkun benapycb
py3usa Ipy3cTaHgapT
Pecny6nuka KasaxctaH locctaHgapT Pecny6amkn KasaxcTaH
Kbiprbisckas Pecriybnivka KblprelactaHgapt
Pecnybnuka Mongosa Mongosa-CtaHgapT
Poccuiickas depepaums loccTtaHgapT Poccun
Pecny6nuka TagXnkucrtaH TamKu KcTaHaapT
TypKMeHUcTaH nasroccnyxoba «TypKMeHcraHgapTaapb»
Pecny6nunka Y3beknctaH Y3rocctaHgapT
YKpanHa loccTaHAapT YKpaniHbl

CTaHgapT MonHocTbio cooTBeTcTBYeT C3B CT C3B 168—85

CTaHfapT MO/IHOCTbIO COOTBETCTBYET MeXAyHapoAHbIM cTaHgapTam MOK 34—1—83 n M3K 34—2—72
B3ameH T'OCT 7217-79

CCbITOYHBIE HOPMATVMBHO-TEXHVNYECKWME AOKYMEHTbI

O60o3HaveHVe MT/, Ha KOTOpbI AaHa ccbinka Homep nyHKTa, NpuioXeHus
FOCT 12.1.004-91 12.1

roCT 12.3.019—S0 12.1

FOCT 10169-77 9.1

FOCT 11828-86 13.21.6.1. 6.2, 81.8.6.8.7.1. 11.3.3, npunoxeHne 3
rOCT 11929-87 MpwunoxeHwe 3

FOCT 12259-75 MpwvnoxkeHve 3

FOCT 14254-96 MpwunoxeHwe 3

FOCT 15543.1-89 MpunoxeHwue 3

FOCT 16264.0-85 MpunoxeHwve 3

FOCT 16962.2-90 MpunoxeHue 3

FOCT 20815-93 MpunoxeHne 3

FOCT 25941-83 7.1, 7.3.1, 7.5. npunoxeHuve 2

FOCT 27222-91 21

FOCT 27223-87 6.7

N3OAHWE (aBryct 2003 r.) ¢ MN3meHeHusiMn Ne 1, 2, yTBep>KAeHHbIMU B Aekabpe 1989 r., aBrycte
2002 r. (MYC 4-90, 11-2002)
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I/vereve No2 TOCT 7217—87 ML | EKTVHE0d/E: BELLRHALLYBCA
B/rarem

AV/HQOHBE. I\/ETQEbI MI'blliecHM
[0 VBT M CTaHIOTV/EALWY, VETROOLLUA U
g Exy \10190T 24052&)1?\1
K: B HocraHmpprav M C
3a MpyHATVE VBVEHEHA MPOr0/IOCOBaVI:
o I"ViveHoBaH/e HaLyoDHarBEHOMO
aMmeHoBaHWe rocyjgapcrsa q:]_a_a I'DCTa-IEEpTI/[ﬁ_VI/I
AzepbtalimraHckas Pecryonvika AsroccTaHoapT
Pecry6rnika ApveHVA ApMroccTaHiapT
Pecriybrnmka Berapycs FoccraHmgpT Pecryonkn Bernapycs
["py3vA ['py3cTaHoppT
Pecriytrmka KazaxcraH roccraHoppT Pecrydnik KazaxcraH
KbprbBekas Pecryovika KbprbBeTaHogoT
Pecriydnnka Morapea Manapea-CraHngpr
Pocouinckas depgpalys ["oocTaHpppT Poccvin
Pecryonvka TamrK/ACTaH TamKCTaHORPT
TyPKVEHCTaH | naBroconyoa «TypKVEHCTaHOROT-
repol*
Pecriyonvika Y36eKvcivH YaroccraHogoT
YipanHa ["occTaHOgPT YKpavHb|

Ha 00noyKie 11 MEPBOI CTPaHALE MO/, HAMIVEHOBAHVIEM CTaHAaPTA VICKITHO-
ub obosHaveHve: (CT COB 163—85).

BBoOHyt0 YaCTb A0MOMHTL ab3aliem (Mocsie MepBoro):

«CTaHOaPT MPVIVEHVIM TV MPOBESEHVN CepTUGIIKALIOHHB X UCTbITaHAA
ACVIHXPOHHb X JBUraTereit.

MyHKT 21 JOMONMHATL absaLev

«/BvepeHvie ConpoTVBIeHST 0OMOTKN B XO/IIOAHOM M HAlrpeToM COCTOStH
HVSIX PEKOVEHYETCH MPOBOOYTH C VICTIONb30BaHEM QIHOM M TON Me VBVEPIA-
Te/bHON CXEVbI C TEVM e Mproopavi.

MyHKT 41 [OMNONMHATL ab3aLieM

«B ppurarernsix ¢ diezHsM POTOPOM 00MOTKY [p0TOpRa 3aVb KaHT HAKOPOTKO
Ha BbBOOpX [POTopa. WM Ha KOMbLIBX, €C/N IBUrarelb VIVEET KOPOTKOZaVbKa-
TeNb KONELP.

MyHKT 4.3 A0MONHUTL absaLiavL

(p(H)a'mkeHne cm. c. 20)



(MpogonkeHne msmeHeHnst Ne 2 TOCT 7217—387)

«ECMIN YeCToTa M CHATVN XBPBaKTEVCTVKA XONOCTONO XQOA OTTVHEETCA
OT HOMVIHAIBHO, HO HC Gonee, Yem Ha 5 % TO VBVEFEVLE BE VMBI
[ODKHb1 GbITb MEVBEOEHb1 K HOMHABHOV YBCTOTe.  [/BViEpeHHbE 3HaYeH/A
HarPeH/A NEPECTL BAHOTCH MPOMOPLVIOHANBHO MEPBOA CTENEHN YaCTo-
Tbl MOTEPM B CTar — MPONOPLVIOHANBEHO YECTOTe B CTereH 1,5 1 vexaH-
YECKV/E MOTEP — MPONOPLIOHaNBEHO KB3OPaTY YaCTOTbL

Eom o orpefeneHan noTes B CTaNA - HarpsdieHve, MoVBgaeHHE K
HOMVIH&VTbHOM YECTOTe, OTTIVMBETCH OT HOMVHATBHOO, HO HC 60ree, Yem Ha

15 % TO NoTEPM BCTa/M, MOVBELEHHBE K HOMVIHATBHOM YaCTOTe, MepecHit
T BaHOT MPOMOPLVIOHaTEHO KBIETY HAsDHEH/5b.

MyHKT 51 [OMOTHUTL a68aLIEV

«3a HavarbHb I MyCKOBOV BPBLLBHALLYEA MOVEHT MOVH/AVEETCS HaVIVEHE-
LLEe 3HAYEHV/E BaLLBRHILLEIO MOIVEHTa, a3a HauarbHbIA MyCKOBOA TOK —Hat
6O/bLLEE 3HAYEHVE MTyCKOBOIO TOKAL VB VBVIEEHHb X Pas/IHHL M/ VETOOaVID.

MyHKT 52 MepBb I abBaL, RIOKATL B HOBOV PROpKLL

«OrbIT_KOPOTKON 3aVbKaH/H CEYET BbINOHATH MoV SATOPMOMHEHHOM
ppoTope (0OMOTKA PoTopa ARVraTeN el C (iEsHL M POTOROM 0 DKHA ObITb HAKD-
[POTKO 3avVIKHyTa Ha KObLRX). [Mepen, 3aropver/BaH/EM pOTOpa I0/KHO ObITb

PAOT /MHEVIHBE HAMPIEH/A, TIMHEHBE TOKY, MOOBQVIVWEO MOLLHOCTD, @
O fp/raTerevi MoLLHOCTBHO A0 100 KBT 11 BpalLBHALLYIA VDIVEHT.

CTBEHHO TMOC/ie OTKHOHEHVI VBVERSKOT COMPOTVREHVEE 0OMOTK CTaopa
VKl IBYMA JIHEVIHBE M BoBOSpVL [QOBOAVVIO MOLLHOCTB PEKOVEHYET-
C1 VBVESTH M0 CXEVE AByX BATTIVETI0B WM TpexXtesHbM BATTVETOM. B0
VCTOHHVK TUTaH/A  00ECTEUWBEET OTKIIOHEHVE NIVHEVHB X HaNMsDieHA He
Gonee 1% To,cprwee*lm VBVEHTBL [J8a /HEVHL X TOKA. W1 QZIHO JIHEHOe

[yHKT 54. Mepeb ateal, Popmyria cos qX xcrmkaLys. st AVNCKio-
UUTL CNoBA. «(CpeaHee SPHIVETVHECKDE VBVIEPEHHB IX 3HAUEHIN)».

MyHKT 6.2 [EpBb I absal, 3aVEHATLCIOBA. «OOMOTKM POTOPAOMPeneET-
cs» Ha«oOMOTKU potopa D, B'C, onpesgnseTcsy;  doopvy/y U3KCTTIMKa-
L0 VBOKATH B HOBOVI PESAKLNA

/e sx — CKOBEHVE, VBVEPEHHOE B HAIPETOM COCTOSHVM VBLLVHB|
Sx —CKOMbYEHVE, VBVEDEHHOE B XONQIHOM COCTOSHAM VBLLVHbB]

TEMEQETYHL A COMPOTVRTIEHVA VETEVaria 0OMOTKN

B,CIVBI'IB:S(]—ETENI‘B[J&TypO'I'O,D,O *C Onsa MeoHs X 00MOTOK MOVHAVEETCA

(MpopgonxeHne cm. c. 21)



(MpopgonxeHne mameHeHna Ne 2 TOCT 7217—87)

1/«=235; v MpYivEHEHA 0OMOTOK 13 pyTX NETEVIENIoB B IHIMHA,Op00M
1a onpenensieTc MOOCTAHOBKOM TeMIEpaTYPHOMO Kosd L eHTa CornpoTVB-
JEHVIA oI JAHHOTO VBTV,
Tex —TenvneparTypa oKy AHILLEN Cpe/ibl Moyt OfbITe onpeagreHVsl Ji
23] Tem-eparypaowlelmem Cpedb! MoV orbITe orpengieHs
MocreHVIA absall, 3avVEHUTb CNoBa: «0OMOTKM CTaropar Ha «0OMOTKU Po-

.

MyHKT 6.3. 3avernTb 06o3HaYeHVEe: HHaa (21 pag);

BTOpOV abaal, 1 coopMyy (KPOMVE 3KCITIMKALWW) VIRNOXTL B HOBOM [pe-
JaKUML

«['o pesyrbTaramM aTX UCTbITaH/A CreayeT ONpene b MpeBbLLEHVE TEM-
MepaTypbI 0OMOTKM CTaropa. [MoTept BOOMOTKe craropa S\l B KBT onpeaenst
tOT Mo hopivyre

1=1.5 N, 10—3»;

TpeTvii abaall, I'Epamqoopvyna 3aVEHTL 0603HAYEHVE: Pv1 HAL 9K-
CIIMKaLYs. 3aVEHTb efyHALLY (VBVHECKO BerivHbE ¢ Ha K (2 pasa);

YETBEPTLI, MATbN atBalpl PopvyrblL  3aveHUTb 3HadeHve: 26 Ha W/
(2 pesa).

MyHKT 6.4. 3avernTb 06osHaveHe: 9 Ha O (3 pasa).

Pagoen 6 AononHUTL MyHKTOM —6.580

«6.5a. cnbmaHye METOOOM SKBVBIEHTHOI Harpy3k/ (MEeTo, MoOynsiLyn
YaCTOTb)) MPOBOAAT HALXOIOCTOM Xy MoVt MUTaHN [BArarerit OT UCTOHH-
Ka MepeVEHHOrO TOKa, YacToTa KOTOPOro MOAY/IMPYETCA BOKDYT CPeaHero
3HAYEeHVS. .

Jp/rarers Harpy»@ETCA BUIEACTBYE MOBTOPSHOLLYIXCA YCKOPEHWIA 11 3aveL:
NEHVIA, MOCKOMbKY YaCToTa YBE/IMMBAETCS, a 3aTeM YVEHBLLBETCS.

VICTOYHMKOM  MOZY/MPOBaHHOIO MUTaH/A MOXKET ObITb MeHeparop Mepe-
MEHHOIO TOKA C HVBKOA YaCTOTOM BOBOY»OeH/A

/ex = Nsin (271 /».
e s -— aMirMTyda MOy sSiLpym YacToTbl, T
F — Yactora vogynsauym, Iy,
, —BpevH, C
BbxoaHas YacToTa reHeparopa/ OrnpefeiseTcsl ypasHeHVEM

rac/idl— YacToTa, orpefesieVasi BpallbH/EM Baria.
QpepHsi BeMHMHA MoVeHTa. Y paccuTbBaeTCA M0 doopivyre
= 2J6coF.
e 1 — MOVEHT VHEPLYM [BUraTels,
<SO—aMTUTyIa Bapvalym YITI0BO YaCTOTbL

(MpoponxeHne em. c. 22)



(MpoponxeHune nameHeHna Ne 2 TOCT 7217—87)

Mov an i MOy MBKO/VIENBHOE MTHOBEHHOE 3HAYEHVE
moveHTa 7T LLpaeHo:

MakcvivaribHOe MTHOBEHHOE 3HaqeHVe MOIVEHTAL MoV MOYTSLVA JOIKHO
ObITb HPKE MBKCVIVENTBHOMO MOVEHTA JRANATEN A 1 TOFO, YTOOb! ABraTeb
paboTan Ha YCTOMMMBOIA YBCTU HAMPy30HHOM XapaKTeEpVCTVKA. 3TOT MVETON
Hambaree MPUINQaEH [is1 JRAraTenein C BbOOKOA VHEPLIVEI, MOCKONbKY Yem
BbLLE VHEPLYS, TEM MEHBLLE TPEOYETC aMiTyda MOQYMsLyM 1 YecToTa
(06bMHO 12 Tl). na apuararenel ¢ Manol VHEPLYET MOHET BOBHVIKHY T
HEOGXQOYIVIOCTb M0BL CUTb VHEPLYAO MV MO.VOLL A0MNONHATE bHOM MBXOBOM
MBCCh| HRL BTy .

Jpurarers MyCKaeTeA OT reHepaopa. NepeVieHHONo TokaL Mot HapPseH
OCHOBHOW HYaCTOTOIA/C aMTMTY/I0I W1 HaCTOTON MOy LA PaBHL M HyTO.
AVITUTYIA MOOYTSILWA 1 Y8CTOTa 38TeM YBVMVIBAKOTCA [0 NOyYeHA Toka
CTaropa, paBHON Mo/IHOMY HOMVIHEBHOMY Harpy304HOMY TOKY. TOK BOBOV> ¢
JEH/R reHeaTopa. YCTaHAR IVBAETCH TakK, UTO0bI NOYHTL HOM/HABHOE Har
MEdieHve Craropey.

MyHKT 66, MepBbLIA absaL, VRIOKATH B HOBOM PRipKLAL

«/AcrbmaHye METQAOM HanOHEH/A NOCTOSTHHOMO TOKA MPOBOAAT HALXOMNo-
CTOM XQ/y MoV COElHEH/ OOVOTKY CTETOPA UCT b TYBMOTO JRTATe/ 1 B 3BE37ly
C BbBEAPHHOV HEVITPArbHOV TOHKO. B KaHECTEE VCTOHH/KA TEPEVEHHONO TOKA
MPVIVEHSIOT CVIHXOOHHB I FeHEPaTop, KOTOPb A VIVBET 0OMOTKY CTAITope, CO-
€/HEHHYHO B 38230y C BbBROPHHOA HEVTPANbHO TOHKOW, M 00eCrievBaET
HOMVIHEVTBHOE HarpsdieHv/e MoV TOKE, GNIVBKOM K HOMVIHATBHOMY TOKY B
rarem. Mexay HeTpabHs M/ TOHKaVM BKTIKOHAHOT MCTOMHVK MOCTOSIHHOMO
ToKA HA TOK. GIVBKIN K 3-KETHOVY 3HAHEHVHO HOMVIHABHOO Toka (HepT. 3.
Q/HXPOHHBLIA FeHEPATOP PaBHO (W BOMbLLEIA) MOLLHOCTU 1 HAs eV
BKTHOHAHOT HEMOCPEACTBEHHO WM Yepes TPaHOGDPIVIETOP CTEDKHEBOM TVHE,
BNOCIEOHEM CTyHiae HeoGXQOyIvVest mumrerepampaa‘pe,cp.mmnmub
NOTEAVIA B VICTITYENVOM [IBUTaTere U

BTOpOV abaalL, A0MNO/HATL CroBaMA. «B pesyrbTare vswemmm repeveH-
Hb TOK, peBHbIA ToKA Esb b,

MATLIA ab3aL, NMoc/ie CIoB «OrNpeaesieTcs Mo doopvyner J0NOTHATL CoBa:
M/ «COEHALLEN MOMPaBKY HaL MOTEPU B KOHTYEX POTOpa. B PKAVE UCTTbH
TaH/A 1 M/ peboTe NMQZ, HENMOCPEOCTBEHHOV Haroy3KO,;

BTOpEs (oopiviyria 1 SKCITIKaLYA. 3avVeHATL 0003HaYeHe 1 egyHALYy dot-
3vmMecko BervHvHbE b Ha O(7 par), *C Ha K (2 pesa).

MyHKT 7.31 AoMnonHATL absalLipvit

(NpopgonxeHne cm. c. 23)



(MpoponxeHne nrmeHeHns Ne 2 TOCT 7217—87)

«Mo HEOOXOOVIMOCTU VBVEPEHHL E 3HAVEH/H CKONXXEHA MOVIBOOATCH K
pacHETHOIN paboHein TeMIERATYPE 0OMOTKI CTatropa Mo daopivyre

Np- n1—+_hr
roe Jp —CKOHeHVe M PacHETHON pabodel TEMNEpaTye R Ac:
J1 —CcKonkeHve, VBVEPEHHoe Moy Tenrepanype orbira O, °C;
a—TevneparypHb I Kosd/LWEHT CoMpOTVIRTIEH/A VETevarna. 0OMOT-

K1

PacueTHas pabosias Tevnegparypa — Mo FTOCT 25941—83 B COOTBETCTB/M
C KIacooM VBOFLYM 0OMOTKU CTaropa JBUraresis.

MyHKT 7.5 YetBepb i abcany, Popvyria onpefereHa JTn 1 akeriivkaLys.
3aveHTb 0oosHakeHVe: /1ip Ha A SKCvmKaLwo [iist /71 VRNOKATL B HO-
BO/ e

—conpotviereHve. OV, VBXKIy AByMA NMHEHBIMA BbBOOaMA 00-
MOTKU CTaTope, VBMVEEHHOE HEMNOCPRACTBEHHO Moce OrbITa Moy TeMNERaTy-
[pe. COOTBETCTBYHALLEN JaHHOM Harpy3ke. ECin conpoTtveneHve win Tevnepa:
Typa 0OMOTKM He VBVEPSVICh, TO R]v VBVEEHHOE B XO/IQAHOM COCTOSHA
MELLVHbL, MVBQIUMTCA K pacteTHOA  pabodeld Temreparype o FMOCT
294183,

MATbI abzal, V/IcKnoHmTbL cnoBa:
006 AH(///H2— pobaBoqHbE NoTepu, KB,

,zpnonHvrrb absaLiem (Mnocse MAToro):

16— ppGaBoHHLE MoTEPM B KBT OMpefensior Ho N 11.3 HaCTosALLEro
1 FOCT 254183

My 81 TMepewmicnere 1) ponomHUATL — CobikoiA:  «ro TOCT
11828-86»;

nepedciere 4). VcKnioHnTb ¢nosa: «Mo BeHVHE YHAMHECKOTO MO-
MEHT,

nepeucrieHe 9). 3avermtb iosa: «py HapEeHA VeHBLLE 75 % HO-
MV/HABHOMO MEPECHET CIeAyET MPOVBBOIMTL M0 1N 8.3.5 Ha d lpn Harpsie-
HAY, MeEHBLLEM /5 % HOMVHAIBHOIO, XTS NeecHeTa K HOMVHEVTHOMY Her
MEPHEH/O PEKDVEHYETCA MOOVBBECTU YHET HacbLLEHVA Mo L 835 wm on-
PELeTL MOKaBETEb CTENeH 38B/ICVIVOCTV MOVEHTA OT HAaNsHeHV, KOTO-
Pbi1 MOXET OT/MMHATHCA OT 2 U BoHUCETCH M0 HECKOTBKUM (HC VeHee 2)

M BPaLLBHILLENO MOVEHTa, CHATbM Mol HECKOTIbKX. HArsDIeH/D0.

MyHKT 832 Bropo abeal, 3aveHms ¢oea: «B Tabn. 3» Ha«B Tan. 2.

MyHkT 833 Popwyra /ZS). 3aveHnTs 00osHaYeHve: /2nHa /2n

MyHKT 9.1 VeKioHmnTb ciosa: « -00pasviest.

(MpogonxeHune cm. c. 24)



(NpopgonxeHne nameHenna Ne 2 TOCT 7217—87)

MyHKT 9.4, 3aveH Tb CoBa: «NoTPEOseMyO MOLLHOCT» HaL «oABoav-

MyO MOLLHOCTb.

MyHKkT 11.31. MNocreHuiA aGsall, VRNOKATL B HOBO PESpKLVI,

[ONONHATL absaLeM

«TW NOTEP CTPOSAT B 3aB/CVIOCTV OT Kegapara MoveHTa (qepr. 10. Me-
TOAOM HAUVEHBLLYIX KBSII0BTOB HBXOIYTCA MOAVES, OTORKAHLLPS! HRL OCU Op-
[yHaT HEKOTOPbU OTpe3oK B

NMo6= aM 4 B,

e a —YITI0BOV KoodLYeHT mpAvol,

M — MOVEHT.

Mo aKCrepUVEHTa bHBLIM TOHKaM U YpaBHEHO MAMOA HAXQIAT Koad-
JuiLyeHT KoppesaLwA. Hem kosduuLyieHT KoppeisLym 60nbLLE Wi [peeeH
0,9 1 KoLWEEHT a MONO>KATENIEH, MOTYHEHHYHO MPSIVYHO Maparvie/bHO Me-
peHocst! B HaYario KoOPAVHET W M0 Hel ONPeeisikoT A400aBOHHBE MOTE.
Ecm koaduhuyeHT koppenisLym MeHbLLE, beM 0,9 —OTopach BaHOT HaXy/1-
LLY+O TOHKY 11 MOBTORSOT Ppec-ET. EC/N Mpvi STOM KoeduLyeHT KoppersiLym
BogpacteT A0 0.9 i 6onee, TO UCMOB3YHOT BTOPOIA PECHET, eC/IM HC BO3pa:
CTeeET W HAK/MOH OTPLATETEH, TO UCTbITaHVE CHATEETCH HeyIORNETBOpIA
Te/lbHbM U A0/DKHO ObITb MOBTOPEHO.

MoV MOBTOPHLIX MCTBTaHVSIX CTOST 3aBYICY/MOCTb MOVEHTA OT rEKTI-
HECKDV MOLLHOCTM VI MOCTENeHHOM YBE/VHeH/M Harpy3kiL [t kedipiicepum
MOKEBaHA CTPOUTCH MOMVEHT B 3aBV/CVIMOCT OT AEKTPVMECKOA MOLLHOCTU U

MCIONB30BaTb CREAHEE 3HAYEHV/E STVIX KVIBL .
MyHkT 11.33 MocreaHmin absaL, MXEOKATL B HOBOIA PRI
«BbICOKOHACTOTHBLE 400aBOHHBE MOTEM BbHACIKOT M0 dopivyrie
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e Py —NMEXBH/MECKV/E MOTEN VCTIbITYEMOro JBrarels,
(dnjdt) W (dnrdtyr —YyCKOPEHVe poTopa MU TOKE 1 = 3] U /= O,
MyHKT 121 MepBb i absall, MBNOXATHL B HOBOV PeapKLML
«EKTPUHECKV/E VCTbITaHVA JB/raTeNeil N VBVEPeH/A A0KHbI MPoBO-

O/THCA B COOTBETCTBMMA € TpeboBaHs v BesoracHoc o TOCT

12.3,019—-80 v novkajpHoi BesoracHocTV o FOCT 12100491 Mon verbr

TaHVSX A0/DKHLI COONKQOATHCS AEVCTBYHALLYE (| paBUna TEXHVKN GE30MacHO-

CTV MV SKCITyaTaLym INEKTPOYCTaHOBOK MoTpeouTeNeit.

MouwoieHre 1. dopvia 4. 3aveHTb opvyry.
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(MpoponxeHune cm. c. 25)



(MpoponxeHne nrmeHewnsa ib 2 TOCT 7217—87)

MpwiokeHre 2 Pagoen S Popmyrna. SKCITIMKALYO 1A 10 VRNOKATH B
HOBOV PEfakLyL.

*{0p6 — [pGaBOHHLE MOTEPU M HAMPY3Ke, onpeteisieVbe Mo 1. 113 1
MOCT 2541—83.

MouwiokeHve 3 MENOKATL B HOBO pefpKkLML

«MPUNNOXEHWE 3
CnpaBoyHoe

e+ CTHIBOTOB HA )IVE B/bI VT bIigHAA

MOCT 118283—85— /BvepeHVe CornpoTVRTIEHV VBOTAILYM OOMOTOK OT-
HOCUTE/IbHO KOpIyca. Jp/rarerid 1 IVEdXKly OOMOTKa-
M

Verb maH/st:

VEKYBATKOBOA VBOSLWA HA NEKTPHECKYHO MO
HOCTb;

VBOALWI OOMOTOK OTHOCUTESBHO KOPMyca [ABUrare-
1 1 VKTl OOMOTKaV HA TEKTIVMHECKYHO MOOHHOCTD;
MPV NMOBbLLEHHOI YaCTOTe BpalLpHS,

Ha, KPETKOBPEVEHHYHO MEPeErpy3Ky Mo TOKY,
BOGyXOOX QM e,

(MpopgonxeHne cm. c. 26)



(MpoponxeHune nameHeHuna Ne 2 TOCT 7217—87)

/BMepeHiie ConpOTUB/IEHW TEPMOMETPOB COMNPOTMB-
JEHM MpY TeMrepaTtype OKPYXAroLLEN cpelbL
BMepeHe TeMnepaTypb| HacTein ANeKTPUYECKON Ma-
LLVHbL

/BMEpPEHVIE INEKTPHECKOTO HANMPsDIEHVIST MESKIY KOH-
LM/ Bara M MpoBepKa COCTOAHUS 30U/ Orop.
OnpefeneHVe OMHaMUNYECKOTO MOMEHTA  MHEpL

poTopa.
FOCT 11929087 — I/BvepeHve ypoBHA LLyIVA.

FOCT 12250—75 — OnipefgeneHrie pacxona OXNavKOAOLLIErO BO3Oyxa.
MOCT 1424—96 — [MpoBepKa CTerneHn 3alymbl Apurareis U ero BbBoa-

HOro YCTpO/CTBA.

FOCT 156431—89 — VcrnbltaHst Ha CTOMIKOCTb K KIMMIBTUHECK/M BO3-
[EVCTBYHOLLYIM (pBKTOpaM. .

MOCT 16264.0—85— lVicrbimaHvie  ABurarefiet  Mayiol MOLLHOCTU [0
1000 Br.

FOCT 169622—90 — VIcrbimaHnA Ha CTOMKOCTb K MEXaH/HECK/M BO3-
[JEVICTBYIOLLYIM (BKTOpaM.

FOCT 20815—93 — MaLlmHbl aMeKTpUYecK/e BpalLpralyiecs. MexaHu-
YeCKas B/OpaLY st HEKOTOPbIX BUO0B MALLWH C BbICO-
TOV OCV BpaLLeH/A 56 My nbaree. 1/BviepeHie, oLeHKa
N JOMYCTVIMblE 3HAYEHVS.
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