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Hacrosiuuii craHgapT paciipoCTpaHAeTCa Ha aCUHXPOHHbIE TpeX(a3HbIE ABUTATEAUN 0€3 OrpaHUUYECHUS
MOIIHOCTH, HATIPSIZKEHUA U YACTOThI, a TaKXKe OAHOMa3HbIe ACUHXPOHHBIC JIBUTATEJIN U OBUTATEIUN CIIELIU -
AJIbHOTO MCIIOJIHEHUS B TOM Mepe, B KOTOPOM METOAbI UCIIBITAHUN, IIPEAYCMOTPEHHBIE HACTOS LM CTaH-
NapTOM, TIPUMEHHMMBL U1 UCIIBITAHUI 3TUX JIBUTATEJIEH.

CraHgapT IIPUMEHUM IIPU TIPOBEIACHUN CEPTUPUKALIMOHHBIX UCITBITAHUN aCUHXPOHHBIX JIBUTATEJIEH.

CraHpapT yCcTaHABAMBAET CJICAYIOILIME METOAbl UCIIBITAHUM;

N3MEPEHUE COTIPOTUBJICHUI OOMOTOK IIPU TIOCTOSHHOM TOKE (pasi. 2);

ornpeaeacHue KoxpduuureHra tpaHcdopMaliuy apurareseil ¢ pa3HbIM pOTOPOM (pasad. 3);

OIIPEICICHUE TOKA U ITIOTEPH XOJOCTOro Xoua (pasi. 4);

OIIpele/ICHHE TOKA U ITOTEPh KOPOTKOTO 3aMbIKaHUA, HAYAJIbHOTO ITYCKOBOT'O Bpalllalollero MOMEHTA
M Ha4vyaJIbHOT'O IIYCKOBOT'O TOKA (pasi. d);

HCIILITAHME Ha HarpeBaHue (pasid. 6);

oIpelejacHUE padbOYMX XapaKTePUCTUK, KO3 (pULMEeHTA IT0JE3HOrO AeHCTBUS, KO3(DPULIMEHTAa MOILLI-
HOCTU U CKOJIbXKEHUA (pa3n. 7);

OIIpelIe/ICeHNE KPUBOU BpaAlAOIIETO MOMEHTA, 3HAYEHUN MAKCUMAJILHOTO 1 MUHUMAJILHOIO Bpallla-
I0IIUX MOMEHTOB (pa3ad. 8);

SKCIICPUMEHTAJIBHOE OIIPEACICHUE IapaMEeTPOB CXEMbl 3aMEILEHUI ¢ OIHUM KOHTYPOM Ha pOTOpE
(pazm. 9);

oIpelie/IeHEe YaCTOTHBIX XapakKTepucTuk (paszm. 10);

oIpenesieHre 100aBOYHbIX IOoTeph (pasa. 11);

TpeOOBAHUS OE30IMaCHOCTH (pasa. 12).

Jpyrue BUAbI UCIILITAHUIN IIPOBOMIAIT I10 CTaHAApTaM, YKa3aHHbBIM B IIPWIOXKEHUU 3.

(U3menenHasa penakmuga, Usm. Ne 1, 2).

1. OBIIUE IMOJOXEHUSA

1.1. Cranmapr He oIpenessieT o0beM HUCIIBITAHUM, HO eCJIM UCIIbITAaHUE IIPOBOJISIT, TO OHO JOJIXKHO
BBITTOJHATLCS B ITOJTHOM COOTBETCTBUU € HAcTOSIUIUM ctaHgapToM. IlporpaMmbl ucnsiTaHuil aBuraresieit
pa3JIMYHBIX BUAOB, MEPUOAUYHOCTb UX IIPOBEACHUS, a TAKXKE KOJMYECTBO UCIILITYEMBbIX JBUTATE/ICH yKa-
3bIBAIOT B CTaHAApPTaxX WM TEXHUYECKHMX YCJIOBUSAX HAa KOHKPETHbIC BUbI ABUTATEICH.

HU3nanne opunmaibHoe IlepeneyaTka BOCHpemeHa
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1.2. HanpsxeHue MCTOYHUKA MUTAHUS JOJKHO OBITH IPAKTUYECKU CUMMETPUYHBIM U CUHYCOU -
NAJIbHBIM.

1.3. W3MeputenbHad anraparypa A0o/KHa yaoBIeTBOpaTh TpedoBanuaMm [ OCT 11828.

JlomiyckaeTcst orpelie/ieHUEe MOLUHOCTU 10 MU3MEPEHHBIM BeEJIMYMHAM HAaIpsKEHUA, TOKAa U yrja
MEXY HUMU.

Kitacec TOYHOCTM BOJBTMETPOB A HCILITAHUS 3JIEKTPUUYECCKON IIPOYHOCTU U3OJSILUUU OOMOTOK
NIOJIKEH OBITH He XyxXe 1,3.

1.2, 1.3. (M3menennas penakuusga, U3m. Ne 1).

1.4. Ilepen ucrblTaHUAMU CJIEOAYET IIPOBEPUTH KAUECTBO COOPKM ABUTATEA. 3aTSKKY OOJITOB,
BUHTOB U TaekK, CBOOOJHOE BpalllecHMUE POTOpPA, MAPKUPOBKY BBIBOJAOB, OTCYTCTBUE BUIUMBIX CJIEIOB
3arpsI3HEHUU U BJaTH.

HeobxoauMoCcTh U3MEPEHU BEJAMYMHBI U CUMMETPHUU BO3AVILIHOTO 3a30pa IIPpU pasIMYHbIX BUIAX
UCTILITAHUM, a TaKXKEe METOIUKU U3MEPEHUH CJICAYET YKa3blBaTh B CTAHIAPTAX WJIM TEXHUYECKUX VCIOBUIX
Ha KOHKPETHbIC BUBI ABUraresieil. Eciau nBuraresym ocHallueHbl TpaHChHOpMATOpaAMU TOKA, TJIYXOITOIKIIO-
YeHHbIMM K OOMOTKE cTaropa, MUCIbITAHUS CACAYET BLINIOJHATHL IIPU 3aKOPOUYEHHBIX M 3a36MJIECHHBIX
O0OMOTKaX TpaHC(HOPMaTOPOB.

1.5. Ilpu nipoBeneHUM OIBITOB XOJOCTOTO X044, KOPOTKOIO 3aMbIKAHUS, TIPU OIIpeIcIEHUN padodunx
XapakTepUCTUK UM UCIILITAHUIX HA HarpeBaHUE CJIEHYET M3MEPATH TPpU JUHEWHBIX HATIPIKEHUA, TPU
JIUHEMHBIX TOKa, 4YacTOTy CE€TM M IOABOAMMYVIO MOILNHOCTb. LECIM MCTOYHUK IIMTAHUSI oDecIieuuBacT
OTKJIOHEHUE JIMHEUHBIX HATIpsIKeHU He 0osiee 1 % oT cpegHero 3Ha4eHUsI, TO AOITyCKAeTCsl U3MEPSTh OOHO
Onvxailiiee K CpelHEMY 3HAUYCHUIO HAIIpsLKEHUE. 3a JUHEeNHoe HallpsDKeHMe Y JIMHEHHBIN TOK IIpUHUMA-
eTCS CpeaHee apU(PMETUYECKOE TPEX M3MEPEHHbBIX 3HAYCHUM. MOIIHOCTD U3MEPIETC II0 CXEME OIHOTO,
NBYX WIHM TpeX BATTMETPOB. B ciyyae npuUMeHEeHU ABYX BATTMETPOB KO(PPULMEHT MOILIHOCTU PEKOMEH -
NYETCSI TIPOBEPUTD 110 3aBUCUMOCTHU
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rae o — OoJIblUEEe TMOKa3aHUE, TIPUHUMAEMOE TIOJIOXKUTEIbHbBIM
O, — MEHBbILIEE TT0KA3aHUE ¢ YUYETOM 3HaKa.

(M3Menennag penakuuga, Usm. Ne 1).

1.6. Ilpu obpaboTke U TIpeacTaBiIeHUM PE3YJIbTATOB UCIIBITAHUI JOITYCKAeTCS BbIpaXXaTh IIapaMeTpPhbl
B OTHOCUTEJBLHBIX €AMHULAX, TNPUHUMAA 32 0a3UCHbIE €AUHULBI HOMUWHAJBHBLIM TOK, HOMUHAJLHOE
HaIPSKEeHUE, HOMUHAJABHYIO CUHXPOHHVYIO YaCTOTY BpalleHUA. 3HAYCHMUI MOMEHTA ¥ MOILHOCTH JOITYC-
KAaeTCs BhIpAXaTh B JIOJISIX HOMUHAIBHBIX.

1.7. Jlng pBurarejeil Ha HECKOJbKO YacTOT BpallleHUs UCIIbITAaHUA 110 pas3a. 2—11, Ha KpaTKoBpe-
MEHHVIO TIEPETPY3KY IIO TOKY M MOMEHTY, OIIPEIEJICHUE pacxoja OXJIaXKIAKILUEero BO3yXa, U3MEpeHUE
BUOpaLIUM ¥ VPOBHSI LIIyMa CJIEAYET IIPOU3BOAUTD 151 KaXXI0M yacToThl BpalueHus. Ilpu mpueMocaaTouHbIX
HUCTILITAHUSX JOITYCKACTCS U3MEPSITH BUOpALIMIO HA OHOM YaCcTOTE BpallleHMS ¢ MAKCUMAaJILHOW BUOpaLlMeE.
YKazaHHVIO 4aCcTOTY BpallleHUA OIIPEACIISIOT IIPU IIPUEMOYHBIX WIH IIEPUOINYECCKUX UCIIBITAHUIX. 3Me-
PEHUE COIIPOTUBICHUS H30JALUU OOMOTOK OTHOCUTEIBHO KOpIlyca M MeXOAy OOMOTKaMH, HCIIbITAaHUE
M30JIILY OOMOTOK OTHOCUTEJIbHO KOPIlyca, MEXIy OOMOTKAMU U MEXIAYBUTKOBOM M30JALIMM HA 3JIEKT-
PHUYECKYID IIPOYHOCTL CJIEAVET IIPOU3BOAUTH IS KaXOAOM He3aBUCUMOUM OOMOTKU. HcrblTaHus Iipu
[TOBBILLIEHHOM 4YacTOTE BpalllcHUS IIPOU3BOMSAT Ui HaWOoJblIeM d4acToThl BpalleHus. OrpenencHue
IMHAMUYECKOTO MOMEHTA UHEPLIUU POTOPA, UCTILITAHMS HA CTOMKOCTL K MEXaHUYECKUM U KIIMMATUYECKUM
BO3JCHICTBUAM IIPOBOIAT C OOMOTKOM, COSAMHEHHOM B CXeMV UISA JIIOOOHM 4acToThl BpalleHUs. B ciydae
HaJIMYUS TpeOOBAHUM CJACAYET M3MEPUTh HAIPSKEHUS Ha OTKIIOYEHHBIX BBIBOZAX OOMOTOK CTaTopa B
pEXMMAX XOJOCTOIO X0O[a, KOPOTKOIO 3aMbIKAHUA U TIPU HOMUHAJIBLHON Harpyske.

(M3Menennag penakuuga, Usm. Ne 1).

1.8. Ilpu mpueMoCIaTouyHBIX UCIBITAHUAX ABUTaTesei, BBIITOJIHEHHBIX HA HOMUHAJBHVIO Y4aCTOTY
60 ', momyckaeTcsl OIpeNessiTh TOK M IOTEPU XOJOCTOTO XOJa, TOK M IOTEPU KOPOTKOTO 3aMbIKAHUS,
[IPOM3BOINTL M3MepeHne BuOpauuu Iipu yacrore S0 I'i. MsMepeHHbIe 3HAaYeHMS TOKHBI CPpaBHUBATHLCH
CO 3HAUEHUSAMU, I1OJIYYEHHBIMU AOIOJHUTEAbHO IIpH yacTtoTre S0 I'1, npH IpuUeMOYHBIX, TIEPUOANYECKUX
WM KBAAU(PUKALMOHHBIX UCIIBITAHUAX STUX ABUraTesei, BbIIIOAHEHHBIX Ha yacToTy 60 I11. Jomyckaercs
[IEPECUYUTHIBATDL PE3YJIbTAT U3MEPEHUS BUOpaLlMU ITPOITOPLIMOHATIBHO YaCTOTE.
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2. IBMEPEHUE COIIPOTUBJIEHNA OBMOTOK IIPHU HOCTOAHHOM TOKE

2.1. W3MepeHue CoIpoTUBICHUE OOMOTOK ITpU IOCTOSIHHOM ToKe — 110 [ OCT 11828. Ilpn n3mepe-
HUU COIIPOTUBJICHUM, MeHbIIUX 1| OM, HE OOIycKaeTcs IMIPUMEHEHNE OJUHAPHBIX MOCTOB IIPU BCEX BHOAX
HMCIIBITAHUM, KPOME TIPUEMOCIATOYHbIX UCIIBITAHUIN ABUTaTee MOIIHOCTLIO 10 100 kBT, mpuyeM B 3TO0M
cJiydae cijeayeT IIPUMEHSITh OOMHAPHBIE MOCTBL C YETBLIPEX3AKMMHOM CXEMOH BKIIIOYEHMSI, O0ECIICYUBAIO-
1LII€ TOYHOCTh U3MEPEHUSI, COOTBETCTBYIOILYIO TIprdopaM Kiacca 0,5, ComnporuBieHue oOMOTOK poTopa B
NBUTATEIAX ¢ (PA3HBIM POTOPOM CJCIAYET MU3MEPATH HAa KOHTAKTHBIX KoJibLax. [Ipy ucnbiTaHMsIxX Ha Harpe-
BaHUE IOITYCKAETCSI U3MEPITH COIIPOTUBIIEHHUE OOMOTKM cTaTopa IIpv padoTarolleM aABUrarese 0e3 OTKIIO-
yeHU4a ero ot cetu o 'OCT 27222 nipu odecrieueHUM HEOOXOOAMMOM TOYHOCTHU.

3MmepeHune COIpoOTUBICHUA OOMOTKU B XOJIOJHOM M HAIPETOM COCTOSHUSIX PEKOMEHIYETCS IIPOBO-
IWTh ¢ UCIIOJABL30BAHUEM OJHOM M TOHM XK€ M3MEPUTEIBHOM CXEMBI C TEMU K€ IIpUOOpaMU.

(U3menennag penakuusg, Msm Ne 1, 2).

3. OIIPEAEJEHUE KOD®PUIIUMEHTA TPAHC®OPMAIIUU JIBUTATEJIEN
C ®ASHBIM POTOPOM

3.1. /g onpeneneHusda KoadpduumreHTa TpadchopMalii ABUraTeaei ¢ (pa3HbIM POTOPOM CJISAYET IO/ -
BECTU HaIIPSLKEHME K OOMOTKE CTaTopa ABUTATE/ IIPY HEITIOABMXXHOM POTOPE U PAa3OMKHYTOHN €r0 OOMOTKE U
M3MEPUTDh JIMHEHMHbIC HAIIPSDKEHUS Ha 3aKMUMax OOMOTOK CTaropa M Ha KoJiblLax poropa. s aBuraresieit ¢
HOMMHAaJIbHBIM HarpstkeHueM no 660 B BxinounTesIbHO IIpU BCeX BUIAX UCIILITAHUI, KPpOME IIPUEMOCIATOY -
HbIX, K OOMOTKE CTaTOpa HEOOXOAMMO TTOABOANTL HOMMHAJIbHOE HanpseKkeHue. lpyu npueMocaaTouHbIX UCTIbI-
TaHWSX, a TAaKXKe IS ABUTIATEACH ¢ HOMMHAJAbHBLIM HaIpscKeHHeM Bolle 660 B mpm mo0bIX MCIBITAHMAX
OOITYCKaeTCA ONpeaeasaTh KoxdpduuueHT TpaHchopMalliy IIpU ITOHKEHHOM HaIIPSIKEHUM.

HN3MepeHune TIpOBOIAT I OJHOTO JUHENHOTO HanpsKeHud. 11o nsMepeHHOMY JIMHEMHOMY HaIlps -
KEHUIO OIIpenesisaioT dpa3Hoe HanpskeHe. OTHolleHre (a3HbIX HaIIpSSKEHUM ctaTopa U poTopa IIpUHU -
MaeTcsd 3a 3HAUEHHUE KoxdduimmeHra K, oIpenesseMoro 1o (popMmyJie
Uy
Uy,

K; =

rne Uyy, — ha3Hoe HaIpsKeHHe OOMOTKU cTaropa, B;
U,y — (bazHoOe HampsakeHue ooOMOTKU portopa, B.

4. ONPEJEJEHUE TOKA " ITOTEPHh XOJIOCTOT'O XOJIA

4.1. OnpeneseHre ToKa M IIOTEPb XOJOCTOTO XO[a CJIEAYET IIPOBOIUTH B pEXUME HEHATPYXEHHOTO
OBUTATEIS TIPU YCTAHOBUBILEMCSI TEILIOBOM COCTOSIHMM 4YacTel HCIIBITYEMOTO ABUTATEaA (B 4YaCTHOCTU,
TTOMILMUITHUKOBLBIX YV3JI0B). ECIM HEBO3MOXKHO HEIIOCPEIACTBEHHOE OIPEIC/ICHUE TEMIIEPATYPhI TTOALINITHHU--
KOBBIX Y3JIOB, TO ABUTAaTeJb O Hadaja MCIIBITAHUS CJAEOyET BpalllaTh 0€3 Harpy3kd B TEYEHUE BPEMCEHU,

yKazaHHoOro B T1adJ. 1.
Tadanuma |

H.pO,HOE}KHTﬁﬁ})HOCT}) BpailCcHMd, MH

MoiHocTts apuraress, KBt TIpY BCEX BUAAX UCTIBITAHUNA aBuraresei
C TIOJUIUTIHUKAMU CKOJILXKEHUS U KadeHUs, KpoMe
IIPUEMOCTATOUHBIX UCIIBITAHUN ABUrarenieu
C TIOMIIUTIHUKAMH KadyeHUs

iIpA (IIPUCMOCHATOHHbBIX
VCTIBITAHUAX ABUTATEJIEN

C IHHOJHIAITHWMKAMU KAUYCHNA

Ho 1 10 S

Ce. 1| » 10 30 15
» 10 » 100 60 30
» 100 » 1000 120 60
» 1000 180 90

[Ipy MexaHU3MPOBAHHOM M aBTOMAaTHU3MPOBAHHOM IIPOLieCCe MCIIBITAHUI JABUTATE/IeM, a TaKXKe IpU
MaCcCOBOM TIPOU3BOJICTBE IBUTATENEH C TTOMIUUITHUKAMM KadeHUs JOIIYCKaeTcd IIPU IIPOBEIeHU Y TIPHUEMO-
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CIATOYHBIX UCIIBITAHUM YMEHBILUUTb BpeMs, YKa3zaHHOe B Ta0Oj. 1, g aBurarejiel ¢ BbICOTAMU OCHU
BpallCHUS:
no 132 MM — no 1 MuH,
c¢B. 132 no 250 MM — 10 3 MUH,
» 250 » 355 MM — 510 5 MuH.

I1py 3TOM 1IOTEPHU XOJIOCTOTO XOIAa OIIPEHCSIIOT ¢ YYETOM 3aBUCHMOCTU MOILIHOCTU XOJIOCTOI'O XOla
OT BPEMEHU OOKATKH, IIOJVYEHHOHN IIpU IIPUEMOYHBIX, MEPUOAMUYECKUX WM TUIIOBBIX UCIIBITAHUIX
1o tadJ. 1.

[1pu ipoBeaeHUM OIbITA XOJIOCTOTO X04a CJAeAYET U3MEPUTL JIMHEMHbIE HATIPSLKEHUS, IMHEHbIE TOKHU
craTopa, 4acToTy U IOJABOIUMYIO MOIIHOCTD. [lpenriouturespbHee U3MEPSATH MOILHOCTD TPEMS MAJIOKOCH -
HYCHBIMU BaTTMeTpaMU. B cxeMax HernocpeiacTBEHHOIO MU3MEPEHUS MOILHOCTU, B CJIydae OTCYTCTBUS
MAJIOKOCHHYCHBIX BATTMETPOB, BO3MOXKHO BKIIIOUEHUE I10 CXEME ABYX BATTMETPOB, IIPU KOTOPOM OOMOTKY
HaIIpSDKEHUST TPEThEero BaTTMETPpa BKIIIOUAIOT MEXAy TeMHU (ha3aMU, B KOTOPbI€ BKIIIOYEHBI OOMOTKM TOKA
IBYX IPVTHUX BATTMETPOB.

[Ipy u3MeHeHUsIX B LEIIX ABUraTtejaeil Majgoi MOIUHOCTH CIAEAYeT, B CIy4ae HEOOXOIMMOCTH,
VUYUTBIBATh IIOTPEOJICHUE TOKA B OOMOTKAX HAIIPSKEHUSA BATTMETPOB M B BOJIBTMETPAX 110 (hOpMVIIe

| |
P,=3Uj %

BT B

JHaveHUe Ko3PPULUMEHTAa MOILIHOCTH OIIPEACIIAIOT 110 (pOpMYyJIe
Py~ P

cos p=—— T

\ 3 (U~ 1)*~2 P, Po+P;

Ip

rne Py — MOIIHOCTD I10 ITOKAa3aHUIM BAaTTMETPOB, BT;
Pp,— moTepu B OOMOTKAxX BaTTMETPOB U B BOJbTMeETpax, BT;
P.. — conpoTuBjicHUEe OOMOTKM HarpsKeHUs BaTtTMeTpa, OM;
P, — conporuBieHUEe OOMOTKU BOJbTMETpa, OM;
Uy — BHanpskeHue 11pu orwite, B;
[y — U3MEpPEeHHLBIN TOK (CpeliHee 3HAaYCHUE U3 TPEX U3MEPEHHDBIX), A.

B nBurartensgx ¢ pasHLIM pOTOPOM OOMOTKY POTOpA 3aMBLIKAIOT HAKOPOTKO Ha BHLIBOIAX POTOpA UJIU
Ha KOJbLIAX, €CJU JABUTATEJIb UMEET KOPOTKO3aMbIKATE/Ib KOJIELL.

(M3menennada pegakousi, Usm. Ne 1, 2).

4.2. OIBIT XOJIOCTOTO XOJa CJEAYET BBIIIOMHATL ITOCTEIIEHHBIM IIOHMXEHUEM IIPUIOXKEHHOTO K
CTAaTOpPY HAIIpsLKeHMsI, HadyMHasl ¢ Hauoosbllero 3HadyeHus, paBHoro 130 % HoMHMHaIBbHOTIO, M KOHYAas
BO3MOXHO 00Jiee HU3KUM, IIpU KOTOPOM €lle HabJI0JaeTcsd BO3pacTaHUe Toka craropa. Eciam Tok 1pu
HarpsokeHU 130 % HOMMHAJBHOIO IIPEBBILIAET HOMHWHAILHOE 3HAaYeHUWE, HauOoJblliee HAIPSLKEHUE
MOXET OBITb CHIDKEHO, HO He J0JDKHO ObIThb MeHee 110 % HomuHanbHoro. llpu mpoBeneHUMM oOIbITA
PEKOMEHAYETCA IMPOU3BOAUTE 9—11 OTCUETOB IIpU pa3/IMUYHBIX 3HAUCHUAX HAIIPSKECHUS.

HeriocpencTBeHHO TI0Ce OIIbITa XOJ0CTOTO X0Ia CJISAYEeT U3MEPHUTD COIIPOTUBIICHUE OOMOTKH CTATOPA
MEXKY JIBYMS JJMHEUMHBIMU BbIBOAAMU. [1g aBurareneil, UMEIIMX [P HOMUHAALHOM HAIIPSKEHUU TOK
xosiocToro xoxa Bbillle 70 % HOMUHAJIbHOrO, M3MEpEHUE COIPOTUBICHUS OOMOTKU cTaTropa CJelyeT
TIPOU3BOIUTH TIOCJE CHATHUSI TOUKU TIPY HOMUHATBLHOM HATIPSIKEHUM U B KOHLIE OITbITA UM TIOCJE CHITUSYI
KaXXKI0M TOUKU.

(M3Menennag penakuusga, Usm. Ne 1).

4.3. Ilo paHHBIM oIbITA CJEAVET OIIPEACIUTh KO3(DMUILIMEHT MOIIHOCTHU XOJOCTOIO X01a

P, 103
V3 U, I,

rae Uy— nuHeliHOe HaIIpsSKeHUE XOJI0CTOro xona, B;
[y — JUMHEWHBIN TOK XOJIOCTOrO xoaa, A;
Py — norepu xonocToro xona, KBT.
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[Torepn x010CTOTO X0OMAa HEOOXOIUMO PA3AEJIUTHL HA TIOTEPU B OOMOTKE cratopa P, 1 CYMMY TIOTEPH
B ctanu P.. u mexannueckux P, ... [lorepu B od6MoTKe crartopa P,y B KBT ornpenesaior o popmyJie

Pyio = 1-,-,51% Ry, - 1077,

rie R,,,— COIIPOTUBJEHUE OOMOTKU craropa, OM, MeXIy ABYMS JIMHEHMHBIMHU BLIBOJAMU, M3MEPEHHOE
B KOHLIE OIIbITAa WX ITOCJE KaXKJIOIro oTcueTa.

Ecau conpoTuBIeHNE U3MEPSIETCA 2 pa3a, TO pe3yjabTar, IIOJAYYEHHBIM B KOHLIE OIIbITa, UCIIOJIb3YVIOT
JUIST BBIICJIECHUSA MEXaHUUYECKHUX TIOTEPb, a PE3YJbTaT, ITOJIYYEHHBLIM IIOCH€ OTCUYeTa IIPU HOMUHAJILHOM
HaIIPSKEHU U, UCTIONB3YIOT IS OIIpeIejeHUA TIOTEPDL B CTAJIU.

PaszneneHue CyMMBbI TIOTEPHh B CTAJIN U MEXAHUYECKUX HA OTAEJAbHbBIC COCTABIMIOLINE IIPOU3BOMIMIT T10
3aBUCUMOCTH 3TOM CYMMBI OT KBaapaTa IIPpWJIOXKEHHOTO HaIIpsSKeHUA. B ciyyae, eCiy yuYTE€HBI ITOTEPU B
nmpubopax, BblllIeyKa3zaHHasi cymMma paBHa £y — P,

BemnunHy MexaHW4ecKUX II0Tepb OIPEAC/ISIOT IIYTEM SKCTPAIoIsSLUMU HIDKHEH IIpIMOJIMHEeHON
YaCcTHU BTOM 3aBUCUMOCTHU HA HYJIEBOE 3HAUEHUE TIPUJIOKEHHOTO HATIPAKEHU.

PesyapraThl OIIBITA CAESHYET IIPEACTABUTL B BUIE (DYHKUMOHAJIBHBIX 3aBUCUMOCTEN TOKA [, TIOTEPD P,

1 KO3 PULMEHTA MOILIHOCTU COS ¢y OT HanpsKeHud U, B TaOMUYHOMN WIN TpaprUIeCcKOn (POpME.

Ecin yacrora IpM CHATHM XapaKTePUCTUKHM XOJOCTOIO XOHa OTJINYAETCA OT HOMHHAJBLHOIM, HO HE
bonee, yeM Ha =5 %, TO M3MepsieMble BEJIUYMHBI JIOJDKHBI OBITH IIpUBEEHbl K HOMUHAJILHOM 4acTOTe.
M3MmepeHHbIe 3HAYEHU HAIIPSKEHUA TIePEeCUYUTHIBAIOTCH IIPOIIOPLIMOHAILHO IIEPBOM CTEIIEHM 4YacTOTHI,
[TOTEPU B CTAJIM — IIPOTIOPLIMOHAIBLHO YacTOTe B cTereHu 1,5 1 MexaHuyecKue ImoTepy — IIPOTIOPLIMOHAb-
HO KBaapaTy 4acTOTHhI.

Eciau nipu ornpelejileHUU TIOTEPh B CTAJIM HAIIpSXeHUe, INPUBEIeHHOEe K HOMHHAJILHOHM dYacroTe,
OTJIMYAETCsd OT HOMMHAJBHOIO, HO He 0ojiee, yeM Ha *5 %, TOo 1oTepM B CTajd, IIPUBEIEHHBIE K
HOMUHAJIBHOU YacToTe, IePEeCYUTHIBAIOT IIPOIIOPLIMOHAIILHO KBaIpaTy HAIIPSKeHUsI .

(U3menenHasa penakmuga, Usm. Ne 1, 2).

4.4. Ilpu npueMocIaTouyHbIX UCIBLITAHUIX JIOIIYCKAETCS OIIPEEysITh TOK U IIOTEPU XOJIOCTOTO XOIa
TOJILKO IIPY HOMUHAJIbHOM HaIIPSTKEHUU.

(U3MeneHHag pesakuua, Usm. Ne 1).

>. OIIPEAEJNEHHUE TOKA U I1OTEPb KOPOTKOI'O 3AMbIKAHHNA,
HAYAJIbBHOI'O ITYCKOBOI'O BPAHIAIOITNEI'O MOMEHTA 1 HAYAJIIBHOI'O
IIYCKOBOI'O TOKA

J.1. Tox 1 morepu KOpOTKOTO 3aMBIKAHUS OIIPEAESSIIOT U3 OITbITa KOPOTKOTO 3aMblIKAHUSI.

HavajnbHbIM ITYyCKOBOM BpallalolMii MOMEHT M HAyaJbHbINA ITYCKOBOM TOK OIIPEIACJISIOT U3 OIIbITa
KOPOTKOTO 3aMbIKaHM, M3 OIILITOB ITyCKa WM CHATUS KPHUBOM MOMEHTA I10 pasi. 8.

3a HavyaJIbHBINA IIYCKOBOM BpalllalOIUUM MOMEHT IIPUHUMAECTCS HAMMEHbIIee 3HAaYeHUE BpalllalolLero
MOMEHTA, a 3a HadaJbHbIM IIYCKOBOM TOK — HauOOJIbIlEe 3HAYEHME IIYCKOBOIO TOKa M3 H3MEPEHHBIX
Pa3INYHBbIMU METOIAMU.

J.2. OIIBIT KOPOTKOTO 3aMbBIKAHMS CJIEAYET BBIINOJHATL IIPU 3aTOPMOXKEHHOM poTOope (0OMOTKA
poTOpa ABUTraTejaei ¢ (pa3HbIM POTOPOM IOJIKHA OBITH HAKOPOTKO 3aMKHYTa Ha KoJjbliax). Ilepen 3aTtopma-
JKUBAHUEM pOTOpa HOJIKHO OBIThH IIPOBEPEHO HAIIpaBJACHUE BpAILCHUA ABUTATENd METOIOM IIPOOHOTO
BKIIOUEeHUd. K oOMOTKE cTraTtopa JABUrarte/d IMOABOIAT IMPaAKTUYECKU CUMMETPUYHOE HaIIPSKEHUEe HOMU -
HaJLHOM 4acTOThI. B 1nipoliiecce orbiTa OJJHOBPEMEHHO U3MEPSIOT JIMHEUHBIC HATIPSIKEHU, IMHEUHBIE TOKU,
MMOABOIMMYIO MOILHOCTD, a s apurareacil MoinHocthio o 100 x Bt u Bpawaommit MoMeHT. Hermocpen-
CTBEHHO IIOCJIE OTKJIIQUEHHUSA U3MEPSIOT COIIPOTUBJICHUE OOMOTKM CTaTopa MEXIY ABYMA JMHEHUHBLIMU
BbIBOJaMU. IloaBoanMyo MOLIHOCTL PEKOMEHAYETCI U3MEPATH 10 CXEME HABYX BATTMETPOB WIM TpeX(pas-
HBLIM BaTTMETPOM. ECIM MCTOYHUK IHMTAHUA OOECIIEYMBAECT OTK/IOHCHUE JIMHEUMHBIX HaIIPAXKECHUU HE
oosiee 1 %, TO MOIYCKAeTCsSa U3MEPATH ABA JUHEHMHBIX TOKA U OJHO JUHEHMHOMU HaIlpsLKEHUE.

Bpainawoiuuii MOMEHT IIpU OIILITE KOPOTKOI'O 3aMbIKAHUY U3MEPSIOT AMHAMOMETPOM, BeCaMHu WIH
TopcuoMeTpoM. 11pu n3Me peHNN Bpalllalollero MOMEHTA POTOP JMOJIKEH ObITh 3aTOPMOZKEH B TAKOM VIJIOBOM
[TOJIOKEHU U, IIPU KOTOPOM IIYCKOBOM MOMEHT MUHUMAJICH. DTO IIOJOXEHUE ortpeaeasercs rnyreM 8— 10 us-
MEPEHUM MOMEHTA IIPU HATIPSDKEHUU, YKA3aHHOM B TA0J1. 2, TIPU PA3/IMYHbIX VIJIOBLIX TIOJOXEHHUIX pOTOpA.
g neuraresnein MoiiHOCTHIO CBhIIE 100 KBT Bpaiaroiinii MOMEHT IIPU OIIBITE KOPOTKOTI'O 3aMbIKAHUS
U3MEPSIIOT WA PACCUUTHIBAIOT TI0 3JCKTPOMATHUTHON MOILHOCTU (I1. 3.4).

J.1, 5.2. (3menennas penaknust, U3m. Ne 2).

J.3. OIIBIT KOPOTKOTO 3aMbBIKAHU CJAEAYET HAYMHATH B MPAKTUYECKU XOJOTHOM COCTOSAHNU MalllMHbI
WM IIOCJE€ OIIbITa XOJIOCTOro Xxoma. JBurareib BK/IIOYAIOT HA HapsKEHWE, VKa3aHHOE€ B Tala. 2, U
TIPOU3BOMIAIT TIEPBLIU OTCUET.
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Tadonwumuma 2

HoMunansHoe HanpsokeHue apuraress, B Hanpsokenue xopoTkoro zamMslKaHus, B
127 33
220 53
330 100
44() 115
500 130
660 173
3000 300
6000 1600
10000 2640

Jns nurareseil, HOMMHAJIbHBIE HATIPSKEHUA KOTOPBIX OTJIMYAIOTCS OT YKa3aHHBIX B Ta0J1. 2, HAIIpA-
JKEHUE KOPOTKOIO 3aMbIKAHUS CAEAYET OIPEACsITh 110 POpPMYJIe
— DE
3.8

Uy

Bropoit orcuet nmpoBomAaT ripy HanpsikeHUH (100+10) % HoMuHaIbHOTO OJIs1 ABUTraTeIeil MOIIHOCTBIO
no 100 xBt (f, = 50 I'u) nu He MeHee 40 % HOMMHAJBLHOIO I ABUratejaeid MOIIHOCTLIO a0 100 kBT
(f., # 30 1) m ma purareieil MOIIHOCTHIO CBhILIe 100 XBT. I1py 3TOM peKOMEHIYETCI BKIIIOYUTH JIBUTA-
T€JIb Ha HAIIPsSKEHHE MEHBILE BBIIIEYKA3aHHOI'0, 3aTeéM HAIIPIXKEHME OBICTPO IIOOHATH 0 TpedyeMoro
3HaueHud. [lpu ucneltaHuy aBuraresieil MOILHOCTBHIO Bhillle 100 KBT 1 BEpTUKAIBHBIX ABUTATEHAECH ITOCIIE
CHATUA OTCUETA IIPpU HAUBLICILEM HAIPSKEHUU CIEAYET USMEPUTL COIIPOTUBJICHUE OOMOTKHU CTaTopa.

OcTanbHble 3—5 OTCYETOB BBITIOJIHSIOT IIPU Pa3HbIX 3HAYEHUAX IIOABOAMMOTO HaTIpsKeHUs. OTCUEThHI
10 IIpUOOpaM IIpU KaXKIAOM 3HAUYEHUH ITOABEACHHOT'O HAITPSIKEHU TIPOU3BOMIAIT 3a BpeMs He 0ojiee 10 ¢ BO
M30eXaHUe YPEe3MEPHOTro HarpenBa OOMOTKM TOKOM KOPOTKOI'O 3aMbIKAHUA.,

Cpasy nocJjie orcyera ABUrare/ib OTKIYaloT.

Jast puraresierr MoinHocThio 10 100 kBTt pexomMmeHayeTcst sl onpenesieHus IIyCKOBOIO MOMEHTA
CHSTh TOUKY B HATPETOM COCTOSIHUU IIPU TEMIIEpAType OJU3KOHN K padboueil Iipy¥ HOMUHAJIBHOM HAIIPSKE -
HUU. DTy TOYKY MOXHO HE CHHMATb, €CJAU IIYCKOBOM MOMEHT OIIPEHAC/ISIOT II0 CTATUYECKOM KPHUBOM
MoMeHTa. Hnsg asurareneil MOIIHOCTBIO CBhlNe 100 kBT monyckaerca usMepaATb ITYCKOBOM MOMEHT B
XOJIOJHOM COCTOSIHUU.

[1pu ncnbITaHUSAX KOPOTKO3aMKHYTHIX ABUTaTeIel MOIMHOCTHIO ¢BhilIe 1000 x Bt (ecim onpenenenue
[IYCKOBOTO TOKA IIPOBOJAT M3 OIILITA IIYCKA) TOK KOPOTKOI'O 3aMbIKAHUS JOJIKEH ObITHL HE MEHEE 2-KpaTHOT'O
OT HOMUHajJbHOTO. /L1g nsurareneil ¢ (pasHbIM POTOPOM IIpU IIOCTPOCHUM KPYTOBOM AMarpamMMbl TOK
KOPOTKOT'O 3aMbIKAHUS HOJIKEH OLITH HE MEHee 2,5-KpaTHOTr0 OT HOMHUHAJBHOTO.

3.4. Ko3dPULMEHT MOIUHOCTU KOPOTKOTO 3aMbIKaHUS OIIPEIC/IAIOT 110 (hopMyJie

P 103
_y—-3— - ™

UK 11{
rane U,— nMHelHOoe HaNpssKeHUE KOPOTKOIo 3aMblKaHud, B;

[, — MUHENHbLIA TOK KOPOTKOro 3aMbIKaHU, A;

P, — noaBoauMag MOILIHOCTL KOPOTKOIO 3aMbIKaHUAa, KBT.

PesynbTaThl OIbITA CAECAYET IIPEACTABUTHL B BUJIE 3aBUCUMOCTEN TOKA [, ioreps P, Koa(ppuumeHra

MOILHOCTU COS @, © MOMeHTa M  oT HarnipaxeHus U, B TaOJIUYHOU WK TpadpuiecKon (popMe.

Jl1s nBurareneil MolwHOCTHIO CBbie 100 KBT Bpalaomuii MOMEHT IIPU KOPOTKOM 3aMbIKaHUU M,
B H - M onpenensaior o popmylie

COS @, =

M, = 95350K, o
K MIT ’
HC
e 1, — CUMHXPOHHAasI 4acToTa BpallleHUsA, MUH !;
K, = 0,9 — xon(dbhuLmMeHT, yYUTHIBAIOIINUN BO3MOXHOE YMEHbILUeHUue M, , 00yC/I0BJIEHHOE 1O0OABOYHBI-
MU IIOTEPIMU;
P, — saexTpoMardiuTHass MOLIHOCTb, KBT;
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PBKEPK_PM}K_P

CT?

rae P, — IHoTepyu B OOMOTKE cTaropa, KBT, IIpy OIIbITe KOPOTKOI'O 3aMbIKAHU,
P.. — 1iorepu B cTajin, KBT, B34AThHIE U3 OIILITA XOJIOCTOTO XO1a IIPU HATIPSKEHU M, pPABHOM HATIPSKEHUIO
KOPOTKOT'O 3aMbIKaHUI.
[Torepu B obmoTtKke craropa P, B KBT IipH OIbITE KOPOTKOIO 3aMbBIKAHUS OIIPENEIIAIOT 110 (POPMYJIE

Pox =151 R, -1073,

rne R, — COIIpOTUBJIEHUE OOMOTKHU cTaropa, OM, IIPU IIOCTOSIHHOM TOKE, U3MEPEHHOE MEXKITY JIMHEHBIMU
BBIBOJIAMM HEIIOCPEICTBEHHO TIIOCJIe CHATUS TOYKM KOPOTKOIO 3aMbIKaHUS IIpU HaUOOJIb-
LIEM TOKE.

Ecau ommbIT KOpOTKOro 3aMblKaHHUS IIPYM HOMUHAJIBHOM (MM OJIM3KOM K HEMYy) HallpsKeHUU He
[IPOBOAWICS, TO JJIS1 OIIPEACICHMS TOKA Y Bpalllalollero MOMEHTA IPYM HOMMHAAbHOM HAIIPsI2KEHUY BBOIST
MIOIIPABKy Ha HacbIllleHUEe TIyTel ITOTOKOB paccesiHUs, KOTopass COCTOUT B TOM, UYTO JajibHeHllee BO3pac-
TaHME TOKA KOPOTKOTIO 3aMbIKaHM IIPEAIIOIaraeTcs o KacaTeJbHOM K KpuBOM (4epT. 1), n3odpaxariueit
3aBUCHMOCTb TOKa OT HaIIpSKEHUSL.

/
/

KH

Yepr. |

Tox KopotKoro 3aMmbikaHusi [ . TP HOMUHAILHOM HAIIPSDKEHUWM, Ha3bIBa€MbI HadaJIbHBIM ITYCKO-
BbIM TOKOM, OIIPEIECIISIIOT T10 (POpMYyJie

u-u
le = 7= b= K.,

rne /. u U, — COOTBETCTBEHHO HauOOJIbIIME TOK, A U HallpsaKeHue, B, mo kpusoit (ueprt. 1);
U, — HOMUHaJILHOE HaNpsKeHue, B;
U/ — HanpgaxeHue, B, COOTBETCTBYIOILEE OTPE3KY OTCEKAEMOMY Ha OCH aOCUMCC KacaTeJIbHOU
K KpUBOM, M300paxkawlilueil 3aBUCUMOCTb TOKA OT HaIIpAXeHUd (uept. 1).
HayvanbHbIM IIYCKOBOM BpalllalOIUIMi MOMEHT IIpU KOPOTKOM 3aMblKaHUU M ., COOTBETCTBYIOLLIMIA
HOMMWHAJbHOMY HAIIPSKEHUIO, OIIPEACHAaIOT 110 (popMyJie

2

_ LY _
MKH — Ji MK — kzMK'J

K

rne M, — spaiuaowuii MmoMeHdT, H-M, U3MepeHHBIN WIM pAaCCUUTAHHBIN IPU HAUOOJILILIEM HATIPSIKEHUN
OIIbITa KOPOTKOI'O 3aMbIKAHUII .

(U3menennag pegakousg, Usm. Ne 1, 2).

3.5. Ilpu npueMocnatoyHbIX UCIIBITAHUAX TOK U IIOTEPU KOPOTKOTO 3aMbIKAHUSI OIIPEAC/SIIOT TOJABKO
[IpY HaIpsDKeHWHM, VKa3aHHOM B TA0J. 2 WM OTJIMYAIOIIEMCA OT YKa3aHHOIO B TalJjl. 2 He 0oJjiee 4eM Ha
+15 % ¢ nmocaenyolyM IIPUBEAECHUEM PE3YABTATOB K peryIaMEHTUPOBAHHOMY 3HAYCHUIO HanpsekeHua. [pu
5TOM TOK IE€PECUYUTHIBAIOT IIPOIIOPLUMOHAILHO IIEPBON CTEIIEHN HAIIPSKEHUSA, 4 MOLIHOCTb — IIPOIIOPLIM -
OHaJIbHO KBaapaTy HaIIpsSKeHUA.
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6. UCIIbITAHUE HA HAI'PEBAHUE

6.1. McneiTane Ha HarpeBaHME CJAEOyeT IIPOBOIAUTH METONOM HEIOCPEACTBEHHOM HATpY3KHU IIpH
HOMMHAJIBHOM HAaIIPSCKEHUM U HOMUMHAJIBHOM OTHaBAaeMOM MOIUHOCTHU WJIM HOMUHAJILHOM TOKE II0
['OCT 11828.

Jlna nBurareneil MoinHocTbhio cBblllle 100 kBT M BepTUKaAAbHBIX MAIlUWH JIOIIYCKAETCS TIPOBOIUTH
HCIIBITAHUS METOJAOM HEIIOCPEICTBEHHOM HATrpy3KM IIPYU HOMUHAJIBLHOM HAIIPSIKEHUU W TOKE MEHbBIIEM
HOMUWHAJIBHOTO, IIPU TTOHKEHHOM HAaIpsSLKEHUM M TOKE OJIM3KOM K HOMMHAJIBHOMY, a TakKXe METOIOM
ABYX YaCTOT WM METOAOM HAJOXEHUS ITOCTOSIHHOT'O TOKA.

(M3menennaga pegakousi, Usm. Ne 1).

6.2. YciaoBUS TIIpOBENEHUS MCIILITAHUS, METOIbI UM CpeiacTBa U3MEPEHUS TeMIlepaTypbl — I10
['OCT 11828. U3sMepeHusa teMIiepatypbl baHgaXe M KOHTAKTHBIX KOJIELl IIPOU3BOAMIT I10OCIEe OCTAHOBKU
ABUTATES WIM BO BpEeMsI €ro padOThI, €CJAM 3TO BO3MOXKHO. AJis1 OLIeHKM TeMIlepaTyphl 3J€MEHTOB poTOpa
NOIIYCKAETCd IIPUMEHEHUE TEPMOKPACOK, €CJAM TeMIlepaTypa IIpU IIYCKE HE IIPEBLILIAET TeMIlepaTypy B
YCTAaHOBUBILIEMCS pexuMe. g npurareneid MouiHoCThIO 10 100 KXBT ripy npoBeieHNM UCTIBITAHUI METO-
IIOM HEIOCPEeACTBEHHOM HArpy3KH TeMIleparypa OOMOTKHM poTOpa MOXET ObITh OlLlEHEHAa I10 M3MEHEHUIO
CKOJILXKEHHUA B XOJIOJHOM M HArpeToM COCTOAHUAX. /11 yMEHBINEHUS IOTPEILIHOCTH PEKOMEHIYETCH
[IPOU3BOJUTDL ITYCK ABUTATEJS CO CTOPOHBI HATPYy304YHON MalluHLBL. [IpeBbillleHUE TeMIlepaTypbl OOMOTKU
poropa AU .., C, ompenesnsaercs o Gpopmyie

S o

X

Srme 1
Aﬁpm‘: '[_'*"ﬁo}{)“(ﬂormﬂox)ﬂ

rae S, — CKOJbXEHUE, U3MEPEHHOE B HATPETOM COCTOSSHUM MAILIMHBI;
S, — CKOJbXEHUE, U3MEPEHHOE B XOJOJHOM COCTOSIHMM MAallUHBI;
o, — TeMIepaTrypHbIii KO3(MPULMEHT CONMPOTUBJIECHUSI MaTepuajga OOMOTKM B AMAIIa30HE TEMIIEpaTyp
ot 0 mo 100 "C. [ MegHbIX 0OOMOTOK rnpuHuUMaercs 1/o = 235; ripu ipuMeHeHU OOMOTOK M3
APYTUX MaTepUaaoB BeIUYMHA ApoOU 1/o0 orpeneasieTcs MmoACTaHOBKOM TeMIIEpaTypHOro Ko3(g-
(pULIMEeHTa CONMPOTUBJICHUS IS JAHHOrO MaTepuaa;
O oy — TEMIIEpaTypa OKPYXKAaIoIIEeH Cpelbl IIPU OIBITE OIpeacjeHus JS;;
B . — TEMIIEpaTypa OKPYXKAIIEU Cpelibl IIPU OIIBITE OIIPENEIIEHUA ;.

JlommyckaeTcs ornpeaeasaTh IpeBbILICHUE TEMIIEpaTypPbl OOMOTKM pOTOpA IO U3MEPEHHOMY AaKTUBHOMY
COIIPOTUBJIECHUIO paboUYero KOHTYpa CXEMbI 3aMEILIEHUA ¢ OMHUM KOHTYPOM Ha porope. Criocod ornpenene-
HUSI 3TOTO COIIPOTUBJEHUS yKa3aH B pa3ll. 9.

(M3MeHnenHaa pegakuus, Usm. Ne 2).

6.3. Mcnbitanue HEmocpeACTBEHHON Harpy3KM IMpY HOMHUHAJLHOM HANPSKEHUUM M TOKE MEHBILIEM
HOMUHAIBHOTI'O CJEAYET IIPOBOAUTL IIPU TOKAX [y U /(. 3HaUYeHHE TOKA /|| OIIPENEIIAIOT 110 (DOopMyJie

12+ 13

o>
Ii_i_ = ) ’

rae [ — TOK XOJ0CTOro xoda, A, Npy HOMUHAJILHOM HaIPSKEHUU;
1/, — HOMUHAJILHBIN TOK, A.
I1o pesyibTaTaM 3TUX UCIIBITAHUM CAEAYET OIPEAESIUTD ITIPEBBILLIEHUE TEMIIEpaTypbl OOMOTKM CTaTopa.
[Torepu B oOMoTKE cTaTtopa P, ,, KBT, onpenensior no popMmyie

Py = }-55]%1 Ry, - 1077,

rae Ry, — COIIPOTUBJICHUE OOMOTKH cTaTopa, OM, U3MEPEHHOE MEXY ABYMS JUHEUHbBIMU BbIBOJAMU IIPU
HCIIBITAHUN HAa HarpeBaHUE;
I{; — TOK cTaTopa, A.
[1o pesynbraramM UCHBITAHUIN IIpU /(| U [y CJIEAYET OIPEHETIUTE TUHEUHYIO 3aBUCUMOCTD ITPEBEIILIEHUA
TeMIlepaTypbl OOMOTKHU CTAaTOpa OT IIOTEPHL B OOMOTKE craropa P, .

AS=AD, +k P, ;

PMHWPMI{} j

k =
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Ady =A0 -k Py,

rane AY ( 1 P, — mIpeBbILLIEHUE TeMIIEpaTypbl OOMOTKM cTaropa, K, u morepu B oOMoTKe craropa, KBT,
I1py TOKE [yy;
AV g U P, — IpeBbIIeHUE TEMIIEpaTypbl OOMOTKM ctaTtopa, K, n rmorepu B oOMoTKe ctaTtopa, KB,

IIpU TOKE 1.
[1peBrillIeHME TeMIiepaTypbl OOMOTKU cTaTOpa IIPYU HOMUHAJIBLHOM TOKE OIIPEHE/ISIeTCs 10 popMyJie

AVy +k P, (U
kPMiH (ﬁﬂ) j
/o + 0

AV, =

rne P,y (O ¢ — norepu B OOMOTKE craropa, KBT, pacCunTaHHBIE IJ1 HOMUHAJILHOTO TOKA U COIIPOTUB-
JICHUWA, HﬁpﬂﬁeﬂeHHOTO K TeM'HﬁepaType Opr}KaIOHIeﬁ Cpe_,[[}:l HpH OIIbLITC ‘Bg.
[IpeBrlllicHNE TeMIIEpaTyphl CTAAM CTATOpA CJISAYET OIIPEAe/IaATh 110 (POpMYJIe
: A |32
 a+9, |

AﬁCHZAﬁac +kCPM1H(ﬁG)' !

rme A, U k. — BEJINYUHBI, OIIpeNeaeHHbIE 110 U3MEPEHHBIM IIPEBLILIECHUAM TEMIIEPATYPhl CTAIU B IBYX
BBILLIEYKA3aHHBIX PEXUMaX.
AHAJIOTUYHO MOI'YT OBITH HAMIEHHBI IIPEBBIILIEHNS TEMIIEPATYPhL APYIUX YacTeN MAlUMHEL.
(U3menennas pegakoua, Usm. Ne 1, 2).
6.4. WcrnpltTaHue METOJOM HEIOCPEACTBEHHOIM HArpy3KM IIpHM TOKe, OJM3KOM K HOMHHAJIbLHOMY
1 TIOHIDKEHHOM HaIIpsSDKEHUH JOITyCKaeTcsl IIPOBOAUTL Ha ABUTATEISIX ¢ TOKOM XOJIOCTOIO XOjla He 0osiee
0,4 HOMUHAJILHOTO TIPU CKOJILXEHUU, HE TIPEBLILIAIOIIEM Kputuueckoro. Ilpu s3ToM cienyer npoBecTl TpU
TEIUIOBBLIX DEXMUMa: IIPU TOHMKEHHOM HAaIpSIXEeHUU M TOKe OJU3KOM K HOMUHAJILHOMY (HEe MeHee
0,9 HOMUHAJILHOIO); IIPU ITOHLKEHHOM HAaIIPSKEHUU U XOJOCTOM XOJe; ITPYU HOMUHAJILHOM HaIlpsSLKEeHUU
1 xosocToM xolie. Ilo JaHHBIM IIEpBBIX ABYX PEXUMOB CJEIYET OIpelNeanuTh 1o 1. 6.3 xosxdpduuuenr X,
najee, UCTIONb3ys TPETUM OIBIT — A ¥, IIOTOM — MPEBBIIUIEHUE TEMIIEPATYPBI OOMOTKHU cTtaropa A9 ,, a

3aT€M — IIPEBLILIECHUE TEMIIEpATyphl CTaau ctatopa A O ., .

(U3menenHas penakuus, Usm. No 2).

6.5. WcrplTaHnue Ha HarpeBaHUE METOHOM IIBYX 4acTOT (YepT. 2) IIPOBOIMST HA XOJOCTOM XOIy IIpU
MATAHUM OT MCTOYHMKA OCHOBHOM 4acTOTHI, 00EeCIIeUMBalOILIEer0 HOMUHAILHOEC HAIIPSDKEHUE JIBUTATENA,
M OT JOIOJHUTEJIbLHOrO MCTOYHMKA NMUTaHusa yactoTo Ha 3—10 11 MeHbllle OCHOBHOM C HAIIPSKEHUEM,
od0ecrieurBaIIUM 3(PHEKTUBHOE 3HAYECHUE CYM-
MapHOI'0 M3MEPAEMOr0o TOKAa paBHOE HOMMHAIb- U,

HoMy. HWcnbITyeMbll aBUTATENbL CJISOVET 3aIlyC- —

TUTb OT HCTOYHUMKA OCHOBHOM  YacTOTHI, T ——
YCTAHOBUTD YAaCTOTY JOIOJHUTEIBHOTO UCTOYHU - ﬁ

Ka Ha >—I10 'y MeHbIlIe OCHOBHOM, a 3aTEM pe- A~
IYVJIUpOBaTh  HAIpsSKeHUE  JOIIOJHUTEJILHOTO 3
MCTOYHUKA 10 IOJYYEHUS HOMUHAJIBHOTO TOKA. T

MeTton MOXeT IIPUMEHSITLCS TakKxXKe IS

MAalllMH ¢ (Pa3HBIM POTOPOM KaK IS OOMOTKMU
craropa, Tak U 11 oOMOTKHY poropa. Ha mainu-
HaX, B KOTOPLIX HarpeB poTOpa CVYILIECTBEHHO
BJIMSIET HA HArpeB cTaTopa (HaripuMep, ¢ OXJIaau-
TEJIIMU BUIA «BO3IAYX-BO3IYX»), MOXET OBITH I1O-
JIVICH 3aBBLILICHHBIN pE3VJIbTar.

[Ilpumevyanu4:

M — HCHMT}’EM}:}I?I. ABUTATCI b, I — Z"IOCH@H;OB&T@HLHEI?I TPAHC ~
|. HanpapineHuns ciaenoBaHugd (a3 OCHOBHOTO

popmarop; G — AOTMOTHUTENBHBIN reHepaTop; Uy — nHeliHOe Ha -

1 JIONOJTHUTEBHOIO UCTOYHMKA JIOJIKHBI ObITh OJM- IpsoKeHue Ha BBIBOJAX JABUTATENA, f] — 4acToTa OCHOBHOTO
HdKOBbI. HCTOUHMKA NuUTaHus (HOMUHaibHas yacrota); /1 — TOx crartopa

2. OOBIYHO HATIPAXEHME TOMOTHUTEIBHOIO UC- apuraress; U — noTosHATEIBHOE HATIPSIKEHUE TIMTaHud,; /> — Jac-
TouHuka cocrapiasger 10—20 % uanpskeHUsI OCHOBHO- TOTA JOTIOTHUTEILHOTO UCTOUHW KA nuTanus; /, 2, 3 — TOYKHU Mo~
o UCTOYHMKA. COe/IMHEHUs BOJBTMETpA, aMIlepMeTpa U BaTTMeTpa

3. Ilpm Hanmuuuy B Ka4eCTBE OCHOBHOI'O MCTOU-
HUKA TMWTaHUSI CUHXPOHHOIrO reHeparopa ¢ 6 BbIBOJ- Yepr. 2
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HbBIMM KOHLAMHU I10CJICAOBATEIbHBIN TpaHCPOPMATOP MOXET ObIThb BKIIWOUYEH B HEUTpaJlb OCHOBHOI'O MCTOUYHMKA
nutaHus. Ilpu 3TOM CHUXAOTCS TpeOOBAHUS K U30JSILIUU ITOCIeA0BaTEeIbHOrO TpaHcdopMaTopa.

4. llpym Hanuuum DOMOMHUTEILHOIO reHeparopa ¢ LIeCTblO BLIBOIHBIMM KOHIAMYU YU HOMUHAJIbHBIMU TOKOM WU
HAIIPSIKEHUEM HE MEHDBIIVIMHU, Y€M V UCIIBITYEMOM MALlIMHBI, UCITbITAHUE MOXET ObITh BLITIOJIHEHO 6€3 110CIe10BaTe b-
HOro TpaHcdopMaropa. Ilpy 3ToOM HOMONHUTENBHBIN MFeHEPaTOP BKIOYACTCS MEXKAY OCHOBHBIM UCTOYHUKOM ITUTAaHWSI
1 UCIIBITYEMbBIM IOBUraTeIeM KakK BOJILTOHOOABOUYHBIMN.

5. B KadecTBe MCTOUYHMKA OCHOBHOM 4acCcTOThl CJIEAYET UCITOJIb30BaTh JIUOO CUHXPOHHBLINA TeHeparop, JUbo
HECKOJIbKO IapajulejibHO COeAUHEHHbIX CUHXPOHHbBIX IeHEPATOPOB.

B nepBoM ciyuae MOLIIHOCTb, BO BTOPOM — CYMMAapHas MOIIHOCTb JOJIKHBI ObITH HE MEeHee YeM B 2 pa3a OoJibliie
MOIIHOCTU UCIIBITYEMOT'0 AaCUHXPOHHOT'O IBUTATES.

[TprMeHeHue UHIOYKIIMOHHBIX PETVIIATOPOB HE PEKOMEHIYETCS.

6.5a. Mcrnpltanue METOOOM B3KBUBAJEHTHOM HATPy3KMW (METOJ MOIYJIILIMM YacTOTbI) IIPOBOJIT Ha
XOJIOCTOM XOJy IIPpU IIMTAHWUHU ABUTATEJIA OT UCTOUHMKA IIEPEMEHHOIO TOKA, YaCTOTa KOTOPOI'0 MOIYJIAPY -
ETCS BOKPYT CPEIHETO 3HAUECHUS.

JIBUTATE b TIIOTPYXKAETCA BCJICACTBUE IIOBTOPSIOIIMXCI YCKOPEHUU U 3aMEJIEHUI, IIOCKOJIBKY YacToTa
VBEJIUUUBAECTCA, a 3aTEM YMEHbILIAETCA.

M CTOYHMKOM MOIYJAPOBAHHOIO IIMTAHUA MOXET OBITH I'€HEpPATOp IIEPEMEHHOI0O TOKA ¢ HU3KOM
4aCcTOTOM BO3OYXIEHUA f.,:

f.. =0 fsin (2 nt F),

rae o f— aMIUIATYda MOOY/ISLMY 4acToThl, [ 11;
F— vacrora monyssauunu, 1
! — BpeMd, C.
BoixomHaas yacrora reHeparopa f orpeaessieTcsl ypaBHEeHUEM

S = Jrot T Jex:

TIe f.o— 9acToTa, olpelaeasgeMas BpalleHUEM BaJa.
CpenHsasa BeJnuynHa MoMeHTa 7., paCCUUTBLIBAETC 10 (POpMYIIe

T, = 2JowF,

rae J — MOMEHT MHEPLIUY OBUTATEIS;
O ® — aMIUIUTYIa BapHualluU YIJIOBOW YaCTOTHI.
[Ipu cunyconaaibHON MOAYJISILIMM MAKCUMAJIbHOE MTHOBEHHOE 3HA4YeHUE MOMeHTa 7 ... PaBHO:

Tmax:n/z' Tav

MaxkcumaibHOe MI'HOBEHHOE 3HAYEHNE MOMEHTA IIPpY MOAVISLUMN HOJIKHO OBITh HIDKE MAaKCHUMAaJb-
HOIO MOMEHTA [BUTaTe]d 4 TOro, YTOObI ABUTATE/Ab padOTAl HA YCTOMUYMBOM 4YaCcTU HArPy304HOM
XapaKTePUCTUKU. DTOT METOJ] HAUOOIee TIPUTOACH IS ABUTATEIEH ¢ BBICOKON MHEPLIMEN, TIOCKOJIBKY YeM
BbIILIC MHEPLMS, TEM MEHbIIE TpeOyeTcd aMIUIATyAa MoAyIdUMu M dJactora (00byHO 1—2 I1). /s
NBUTATEAECH ¢ Majoil MHEpLUUEH MOXKET BO3ZHUKHYTH HEOOXOOMMOCTb ITOBBICUTH MHEPLIUIO ITIPU ITOMOILU
JIOTTOJTHUTEJIHLHON MaxXOBOW MaCChl Ha Bajy.

JIBuraresip MycKaeTcs OT TreHeparopa IEepeMEeHHOI'0 TOKa IIPpU HAIPSKEeHUM OCHOBHOM 4acToToOM f
C AaMIUTUTYIOM M YacTOTON MOIYJIALMU PAaBHBIMU HVII0. AMIUIATYIA MOIVJIALLMM M 4YaCcTOTAa 3aTE€M YBEJIU-
YUBAKOTCA IO TIOJYVYEHUSA TOKa CTraropa, paBHOIO ITIOJIHOMY HOMUHAJIBHOMY HaArpy304HOMY TOKY. TokK
BO30OVKIECHUS TeHepaTopa yCTaHaB/IMBAETCS TaK, YTOOBI T10JYYUTh HOMUHAJIbHOE HaIIPSKEHUE CTaTopa.

(BBeaen ponosHureabHo, U3Mm. Ne 2).

6.6. UcrblTaHue MEeTOIOM HAJIOXKEHHUS ITOCTOSIHHOTO TOKA IIPOBOJST Ha XOJOCTOM XOIY IIPU COEHIU-
HEHUU OOMOTKHU CTATOPA UCIIBITYEMOI'O ABUTATEA B 3BE3/lY ¢ BbIBECACHHON HEUTpajbHOU TOUKOM. B Kaye-
CTBE HCTOYHUKA IIEPEMEHHOI'0 TOKA IIPUMEHSIOT CHUHXPOHHBIM I'€HEpaTOop, KOTOPLIM MMEET OOMOTKY
craTropa, COENMHEHHVYIO B 3BE3/lY C BBLIBEICHHON HEUTPAJbHOM TOUYKOH, U O0ECIIEUMBAET HOMUHAJILHOE
HaIIpsDKEeHMe IIpY TOKe, OJIM3KOM K HOMUWHAJIbHOMY TOKY ABUTaTtenasd. Mexny HeWTpaJbHbBIMU TOUYKaMU
BKJIIOUAIOT UCTOYHUK ITOCTOSIHHOIO TOKA Ha TOK, OJM3KUI K 3-KpaToOMy 3HAYEHUIO HOMHHAJIBHOI'O TOKAa
(duept. 3). CHMHXpOHHBIN I'eHepaTop paBHOM (MM OOJbILIEH) MOIIHOCTY M HAIIPSKEHUA BKIIOYAIOT HEIIo-
CPEICTBEHHO WJIM Yepe3 TPAHC(HOPMATOP CTEPKHEBOTO TUTIA; B IIOCJISIHEM Cy4yae HeOoOXoaMasd MOIIHOCTb
reHeparopa oIpeaessaeTcd JUIIb ITOTEPSIMU B UCIIBITYEMOM JABUTATe/Ie U TpaHCHOpMaATOpE.

JI1sT U3MepeHU MIPUMEHSIIOTCS TpaHC(POPMATOPphl TOKA LIMHHOIO TUIIA, IIPU 3TOM IIEPBUYHBIN TOK
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M — vcneiTyeMbl i gBuratesib; G/ — UCTOYHUK MUTAHUS TIEPEMEHHOTO

TOKA;, (2 — UCTOYHMK NMUTAHUSA NOCcTOSIHHOTO Toka; (0, 0’ — uysesbie
BBIBOJBI OOMOTKU, 17T — TpaHcdopMaTopsl TOKa

Yepr. 3

obpasyeTcst CcyMMOU TOKOB JIBYX (Da3 — OTHOTO B IIPSIMOM, JAPYTOro B 00paTHOM HarpasieHuu. B pesynbrare
U3MepPSIETCS TIEPEMEHHBIH TOK, PaBHBIN V 3 ToKa (hasbl.

[Ipu TerutoBoM pexxuMe CO CTOPOHBI IMUTAHUSA TIEPEMEHHBIM TOKOM U3MEDPSIOT TPU TOKA, TPU MOILL-
HOCTU U CO CTOPOHBI TIMTAHUA TIOCTOSHHBIM TOKOM — ToTpednsieMblil ToK. [TociaenHuii BeIOUpaoT TaKuM
00pa3oM, 4YTOOBI CYMMAapHBIN TOK ObLT paBeH 3alaHHOMY.

. 2 -
1 A
]_ lnep ) 4 ]HOCT
— 3 j
ItE )
rhe fhep — TEPEMEHHBINA TOK, A, PaBHBIU CpeHEMY U3 TpeX IOKa3aHUIi;
1 ,ocr — TIOCTOSIHHBIN TOK, A, U3MEpEHHbIN IIPpU OIILITE.
[IpoBoasIT He MeHee ABYX TEIUIOBBIX PEXXMMOB ITPU HOMMWHAILHBIX HAIIPSIKEHUSIX HA XOJIOCTOM XOJY
(Lyoer = 0) 4 11pU TOKE [, pPaBHOM HOMHHAJIbHOMY.
[1peBblllieHUE TeMIIEPATYPBI OOMOTKHM CTaTopa TIpu Toke [ orpenessiercs 1o hpopmylie, coaepxKalleit

IIOIIPAaBKy Ha IIOTEPU B KOHTYpaX poTOpa B PEXKUME UCILITAHHUSA U IIpU padOTE I10J HEIIOCPEIACTBECHHOM
Harpyskou

PM2+ ﬂﬂ@.v_l_PnﬂﬂT
_}1 ””pr'+ }} ’

- TIOCT

AB=AD" =AY, —AD ) |1

rae A9 — M3MepeHHOE MPEBLIUIEHUE TEMITEPATYPbl OOMOTKHU cTaTtopa, K, B pexxume 1ipu Toxke [;
AU,y , AUy — PA3HOCTb TEMIIEPATYP BBIXOOSILEIO U BXOMSLUETO OXJIAXKIAIOILIETO BOo3ayxa, K, B pexuMax
XOJIOCTOTO X0[a U IIpH ToKe [
Py 1 P — MowHocT, KBT, U3MepeHHBIE TIPU XOJI0CTOM XOJe M IIPU TOKe [, cpelHee 110 TPEM BaTT-
METpaM;
Py — IOTEpU B KOHTYpax poropax, KBT, mipu toke [, onpeneseHHble METOJAMM, YKA3aHHBIMU B
1. 7 HACTOSLIETO CTaHgapTa;

P06, v — BBICOKOYACTOTHBIE 100aBOYHBIE NTOTEPH, KBT, IIpM JaHHOM TOKE, OIIpeAeIEHHBIE KCIIEPH -
MEHTAJIBHO 10 II. 11;
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Pooer = 1/3 - I2,.. - Ry, — IoTepu B 0OMOTKe craTopa, KBT, omnpenenseMbie TOKOM [ or
Ry — conpoTuBJIEHUE OAHOM (Pa3bl OOMOTKHU craTtopa, OM, U3MEPEHHOE TTOC/IE TEIIOBOTO PEXUMA
[IpU TOKE /1.

AHAJIOTUYHO OIpeaeasaeTcsl IIPEeBLILICHUE TeMIIepaTyphl CepleuyHUKa crartopa. B cayyae, eciau Tok
cTaTopa IIPU 3TOM UCIIBITAHUU MEHEEe HOMUHAJIBHOI'O, TO IIPEBLILICHUS TeMIleparyp OOMOTKH cTaTopa U
CepleYHUKa CTaTopa MOTYT OBIThH OMpeaeaeHsl 110 I1. 6.3.

(M3menennas penakuusga, Usm. Ne 2).

6.7. OmnpeneseHue MPEBBILEHUS TEMIIEpATYpbl OOMOTOK CTaTopa M poTOpa B 3aBUCHUMOCTHU OT Bpe-
MEHHU IIpYU HOMUHAJIBHOM HAaIPSKEHWU M 3aTOPMOXEHHOM poTope cienyet rposoauts 1o 1OCT 27223.

7. ONPEJAEJIEHUE PABOUYNX XAPAKTEPUCTUK, KODOPOUIIMEHTA ITOJE3HOTI'O
JAEUCTBUA, KOODOPOPUITUEHTA MOIIIHOCTHU U CKOJIb2AKEHUA

7.1. llom paboumMM xapakTepMCTHKaAMHM IIOHMMAIOT 3aBUCHMOCTHU IIOABOAMMOM MOIUHOCTH, TOKA,
MOMEHTAa, CKOJILXKEHUS, KoadduumueHra nosesHoro aevctsud (KII/1) u xosadpduumeHTra MOLIHOCTU OT
OTHABAEMOM MOILUHOCTU IIpY HOMUHAJIBHLIX 3HAYCHUSIX HATIPAKEHUA U 4aCTOTHI.

Ompenenenne — 1o [ OCT 25941,

(M3Menennag penakuusga, Usm. Ne 1).

7.2. Paboume xapakKTepUCTUKU aABUTrateacil MollHOCTHIO 10 100 kBT cienyer onpenears U3 OIBITOB
HETIOCPEACTBEHHOM HArpy3Ky IIPYM HOMUHAJLHOM HAIIPIKEHUU, 1d aBurareje MoluHoctsio or 100 mo

1000 xBTt momyckaloTrcst OTKIIOHEHUS HAIIpSLKEHUSI OT HOMUMHAJILHOTO He 0Oosiee yeM Ha +10 %.

Jl1sa pBuraresieit MolMHOCTHIO BhIle 1000 kBT, BepTUKaMbHOrO UCIIOJHEHUS, ABATATE/ICH HA YaCTOTY
oTnyHy1o oT 50 I'1, a TakKe IIpyu OTCYTCTBUM HEOOXOAUMMOTO OOOPYIOBAHUS, JOITYCKAETCS OIIPEIC/IATH
paboyue XapakKTepUCTUKHM M3 OIILITOB HEIOCPEACTBEHHON HATpy3KU MPU IIOHWXEHHOM HAIPSKEHUU, IO

CXeMaM 3aMeIlEeHU ¢ OIHUM KOHTYPOM Ha pOTOpE, IO YACTOTHBLIM XapakTepucTukaM (cM. pasa. 10), 1o
KPYTOBBLIM AyarpaMMam (CM. IIPUWIOKEHUE 2).

7.3. Paboume xapakrepuctukl cHuMaloT 1ipu 3—10 3sHaueHusax Harpysku B rnipenesiax ot 110—130 %
HOMUHAJIBLHON 0 XOJOCTOrO XO[a IIpU TeMIIepaTtype OOMOTOK, OJU3KON K paboueil. CHayajga CHUMAIOT
OTCYETHI IIPM HArpy3Ke, OJM3KOM K HOMHHAJIBLHOM, 3aTEM IIpU APYIUX 3HAYEHMIAX HArpy3KH, HAaYMHAg OT
MakcuMabHOM. 1lpu onipenesienuu K11 Hermocpe ACTBEHHBIM CIIOCOOOM HAIIPSKEHUE NJOJLKHO OBITH PAaBHO
HOMUHAJILHOMY.

[1pu cHaTUM paboOYUX XapaKTEPUCTUK CIICAYET U3MEPSITh YaCcTOTY, JIMHEUHbIC HAIIPSDKEHUSI U TOKU,
[IOABOAMMYIO MOIIHOCTL M CKOJBXEHMEe, a Iipu onpeneneHun Kl HemocpencTBEeHHBIM CIIOCODOM
JNOITOJIHUTEABHO CJACAVET MU3MEPATb MOMEHT WIM OTJABAEMVI0 MOILHOCTb ¢ IIOMOILLIO TapUPOBAHHOM
BCIIOMOTATEILHON MalUMHbI. JIMHEHHBIN TOK U3MEPIIOT TPEMS aMIlepMeTpaMU, ITOJABOJUMYIO MOIIIHOCTb —
10 CXEME JIBYX BATTMETPOB, TpeX(Pa3HbIM BATTMETPOM WM I10 CXeMe TpexX BaTTMETPoB. 1pu ucrions3oBaHuu
CXE€MBbI JIBYX BATTMETPOB JISI KOHTPOJISI LEJAeCOO0pa3HO ONpeaeanuTh KOIPPULIMEHT MOIUHOCTA T10 I1. 7.5 "
110 OTHOILLEHUIO TTOKa3aHUM ABYX BarTMeTpoB (11. 1.5). CXoomMoCTh pe3yabTaTOB CBUACTEALCTBYET O IIpa-
BUJILHOCTU U3MEPEHUMN.

7.3.1. CkoJIbXeHUe OBUTATES CISAVET OIIPEAC/ISITh OOHUM U3 CICAVIOLINX CIIOCODOB:

1) crpobockornnyecKuM. /s 3Toro Ha Bajly ABUraTe/Id HAHOCAT METKU, YMUCJI0 KOTOPLIX paBHO YUCITY
rap roacoB. OcBellas Bajl CTPOOOCKOIIMYECKOM JaMIIO, TINTaeMOM OT TOM XK€ CEeTH, UTO U UCIIBITYEMBIN
IBUTATEDb, U3MEPSIOT BPEMS TIPOXOXKICHUA OIIPEHEC/IEHHOTO KOJUYECTBA METOK MUMO HEIIOIBMIKHOIO
yKasaresis, CUYNTAs IIPOXOKIACHNE METKM B MOMEHT IIVCKa CEKYHIAOMEpPA 3a HVYJIEBOE;

2) TIpU IMMOMOILUU MHAVKTUBHOM KaTYIUKU. KaTyIIKy pasMellaloT y ToplLa ABUraTead, IIpeaBapUTEIbLHO
OIIPEAC/IUB TIOJOXEHUE, TIPU KOTOPOM CTPEJIKA TAJIbBAHOMETPA COBEPIUACT HAMOOJIEe 3aMETHBIE KayaHU
1 U3MEPSIOT BPEMS OIPEACICHHOIO KOJIMYECTBa KOJICOaHU;

3) I1oyacToTe ToKa poropa. B 1iens (pazHOro poropa ABUTATENS ¢ ITIOCTOAHHO HAJIETAIOILMMU LIETKAMU
BKJIIOYAIOT LUYVHT, K KOTOPOMY IIOACOCANHAIT MUINUBOJIBTMETP MATrHUTOSJIEKTPUIECKON CUCTEMBI C HYJIEM
B CEPENUHE LIKAJIbl U U3MEPSIOT BPEMS OTIPEIETICHHOIO YMUC/Ia TIEPUOIOB KaUYaHUN CTPEJIKU.

CKonbXeHue S onpeneasator mo popMysie

v
S=——,
T f
I'1C N — 4UCJ0 IIPOXOAKACHNWA MCTOK MHUMO YKA3ATC/IA WK HHUCIO ITOJIHDBIX KOoJIeOaHU CTPC/IKHU Hpﬂﬁopa

(7 = 10—20);
1" — IINTENBHOCTD OIIbITA, C;
| — 4acToTra UCTOYHMKA ITUTAaHUS UCIIBITYeMoOro asuraresis, 111
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JloriycKkaeTcsl OIpeleisaTh CKOJIbXeHe I10 IIpudopaM, IpeaHasHAuYeHHBIM TSI U3MEPEHUS YacTOThI
BpalLleHUS WU CKOJILXEHUS, 00eCIIeUnBaIOIINM OIIpeeieHUE CKOJILXKEHUS ¢ TIOTPEIIHOCTBIO, HE TIPEBLI-
armoinein 5 %. JdornoaHuteibHAsg Harpyska, cos3jlaBaeMasl TaKUMU YCTPOUMCTBAMU, HeE IOJIKHA IIPEeBLIILIATL
1 % 1moe3HO MOIIHOCTH.

[Ipu HeoOXonMMOCTH U3MEPEHHbIE 3HAYEHUS CKOJbXEHUN MPUBOMITCA K pacyeTHON padoueil TeM-
rieparype oOMOTKHU cTaTopa 1o hopMmyie

i
ﬁp+a
| 1
Oy + —
| 0

S, =S

I1ie 3, — CKOJIbXEHUE TIPU pacueTHO# paboueil temmeparype ¥, “C;
S| — CKOJILXKEHHE, U3MEpEeHHOe IIpH TemIleparype oIribita 0y, “C;
o0 — TeMIIepaTypPHBIN KO3 @ULIMEHT COIIPOTUBJIEHUS MaTepraia OOMOTKI.

PacuetHasa padouasa temreparypa — 1o [ OCT 25941 B COOTBETCTBUHM ¢ KI1AaCCOM M30JSALIMY OOMOTKU
cTaropa ABUTATE.

(U3MeneHHaq pesakuua, Msm. Ne 2).

7.3.2. Ilpu m3MepeHNH MOMEHTA CAEOYET MCIOJIb30BaTh AMHAMOMETPHL. PeKoMeHayeTcsl BbIOMpATh
IMHAMOMETP TaKUM 00pa3oM, YTOOLI ITOJHAA LIKajla ITMHAMOMETPA He IIpeBhIiliajia HOMUHAJIBHBIM MOMEHT
OBUTATEIS 00Jiee YeEM B TpU pasa. /lomyckaeTcss U3MepsTh BpalllalolMii MOMEHT Ha CTaTOpE UCHBITYEMOTO
ABUTATE, IIOABEILEHHOI'O MEX/IY BAaJIOM HAarpy304YHOM MAalllMHbL ¥ BpallalolUMCS LIEHTPOM WJIH B JIIOJIbKE,
COOCHOM C BaJIOM Harpy304YHOI MalllMHBI, Kadalollehcsl B COOCTBEHHBIX TMOAIIUIIHUKAX. PexoMeHayeTcs
OIIPENICINTD ITOIPABKyY HA MOMEHT I10 (popMyIie

4

aaan ol

_ P/ - P _
AM=950—"—""—M"

¢!

rne Py’ — MOLUHOCTL, KBT, rorpebsisgeMas HCHBITYEMBIM JBUraTeJeM IIPpU BpALEHUU HEHArpy:XKe€HHOTO
AMHaMoMeTpa (HEBO30YXISHHOM HArpy30vYHONM MAalllWHbl) WIX YCTAHOBJAECHHOI'O B JIIOJIbKE ABUTA-
TEJS IIPU BpallleHUM HEBO30YXKIEHHON HAIrpy304HOM MAallWHDI;
Py — MOIIHOCTD, ITOABOAMMAY K HUCIIBITYEMOMY aCUHXPOHHOMY JBUTATE/IIO HA XOJOCTOM Xonay, KBT;
n — YacTOTa BpallleHUs UCIIBITYEMOT'O JIBUTATe sl ¢ HEeHAarpyXKeHHbIM JTMHAMOMETPOM, MUH ~/;
M’ — 1oKas3aHUd JUHAMOMETpa WM BECOBOI'O YCTPOMCTBA IIPU BPALUCHHUU UCIBITYEMbBIM IBUTATEIEM
HEHATPYKEHHOTO IMHAMOMETpA WJIM HEBO3OYVKIEHHON HArpy304HoOM MaluuHbl, H-M.
3HauyeHre MoMeHTa M orpeleyasator 110 GpopMyJie
M=M.6_ -+ AM,

H3M

rae M., — U3MEPEHHOE 3HAaYEeHNEe MOMEHTA.

(M3menennag penakuusga, Usm. Ne 1).

7.4. OmnpeneiieHue pabourx XapaKTePpUCTUK U3 OIIBITOB HEIIOCPEACTBEHHOM HATPY3KU IIPU ITOHUXKEH -
HOM HaIlpSCKEHUM OOIYCTUMO UISL OBUTATENel, Vv KOTOPBIX TOK XOJIOCTOTro Xoma He Ipesblinaet 40 %
HOMUHAJIBLHOTO.

7.4.1. Ecim nipy CHATUM pabOUYMX XapaKTEePUCTUK HAIPSKEHUE OTJAMYACTCd OT HOMUHAJILHOI'O HE
bosiee yeM Ha 20 %, n3MepeHHble 3HAYCHHUSA TOKAa U ITOJABOAUMON MOILIHOCTU IIPUBOISIT K HOMUHAJIbHOMY
HATIPSKEHUIO CASAYIOLIUM 00pa3oM

S =3,
L2
UH
Pi:Pir(E]a
_ (U.Y N/ _
[= \ [I? 7 +2 1 —2AlLV1-costo.+AT3 ,
) '
| | 5 U, .
AI(}:]O‘\/l““CO‘S (pG“]OFU‘\/I““COS (P{}r_,

F

rne U, S,, Py, 1y, 1. COSQq, — HaIIpsIZKEHUE, CKOJIbLXKEHHUE, TIOJABOANMAS MOIIHOCTb, TOK XOJOCTOIO X0Aa
M TOK IIpU Harpyske, KoapPULUUEeHT MOIUHOCTU IIpu HampsxeHun U,
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S, Py, Iy, I, COSQy — aHAJIOTMYHbBIE BEJIUYUHBI IIPU HOMUHAJIBHOM HAIIPSKEHUH.
JloriyckaeTcs IMpUBENEHUE TOKA CTATOPA K HOMUHAJBLHOMY HAIIPSKEHUIO TpaPpUIECKUM CIIOCOOOM B
COOTBETCTBUU C 4epT. 4.

I=1 g CA L

¥y

(Ha uyepT. 4 ¢, U ¢ — yIJIblL MEXAY BEKTOpaMM HaIPSCKEHUSA M TOKaA IIPU MOHMKEHHOM M HOMMHAJIBHOM
HATIPSKEHUSIX ).
7.4.2. Ecim HanpsKeHHe OTJIMYAeTCsd OT HOMHWHAJILHOI'O
U Al bosiee yueM Ha 20 %, TO niepecyeT cieayeT IIPOU3BOIUTD I10 II. 7.6.
qn 7.5. O0padOTKYy pe3yabTaTOB U3MEPEHUN ClIelyeT IIPOU3BO-
Iy (D';) IUTh CJIEOVIOLIAM 0Opa3oM.
KoadPpuumeHT MOILHOCTY BBIYUCSIIOT IO (DOPMYIIE

I

P, 105
» !
COS @ = o
AN
U, rae P, — nmoasoauMasi MOLIHOCTD, KBT;
Q/ Lor (Up) 7 U, — HOMUHAJIbHOE JIMHEHOE HalpskeHue, B;
'/Ah g [ — nauHelHBIA TOK, A.
r A [1pu onpenenenny HerocpeacTBeHHBIM MeTonoM KII/ B %
Al BLIYUCISIIOT 110 (popMyJie
p
Yepr. 4 n = 100 ng

!

rne P, — ormaBaeMast MOILIHOCTb, KBT, oIpeneneHHas 1Mo M3MEepeHHOMY MOMEHTY M 4aCTOTE BpalleHUS,
JINOO IO JAHHBIM M3MEPEHUM HAa TapUPOBAHHOM BCIIOMOTraTe/IbHOM MAallHE;
P, — nionBoauMas MOIIHOCTSL, KBT.
[Ipu onpeneneHun MeToaoM oTaeabHbIX roreps KIIJ B % BhIuMCIA0T 110 popmyiie

> P
P, |’

J
me X P=P, + P,+ Pyt Py + P — CYMMa IIOTEDD,
rne P,,; — norepu B 0OMOTKE craropa, KBT;

P, =151°R,_ - 107,

n=100]1

rne [ — TUHEUHBIU TOK, A;

R,, — cornporusiieHue, OM, MEXAYy ABYMS JUHEHWHBIMU BBIBOJAMU OOMOTKU CTATOpa, U3MEPEHHOE
HETIOCPEIACTBEHHO TIOCJE OIIBITA TIPU TeMIIepaType, COOTBETCTBYIOLIEH JaHHOM Harpyske. Ecian
COIIPOTUBJICHUE WU TeMIIepaTypa OOMOTKU HE UMEPSUINCH, TO Ry, U3BMEPEHHOE B XOJIOJHOM
COCTOSIHAM MAlllUHBbI, IIPUBOANTCS K pacueTHOM padoueud temriepatype 1mo OCT 25941;

P.., P,,— IOTEPU B CTAJIM U MeXxaHHUUueckue, KBT, ornpenesieHHbIe U3 OIIbITa XOJOCTOTO XOMA;

P, — 1norepu B KOHTYpax poropa, KBT, BeIYUCHIEMBbIE 110 (pOpMYJIe

PM‘Z — (Pi T PCT T M‘l_)'Sﬂ

rae S — CKOJIbXEHUE.
Jnga nBuratesiel ¢ (pa3HbIM pOTOPOM 3Ta (POpMYJIa YYUTHIBAET U IIOTEPU B LLETOYHOM KOHTAKTE.
P s — nobaBouHbIe 1orepu B KBT onpenessatorT 1o 11. 11.3 Hactogiero crannapra u [OCT 25941.
OtnaBaeMylo MOIUIHOCTE P, ompeaeisioT Kak pa3HOCTb MEXAY MOJABOAUMONA MOIIHOCTbIO P U CyMMO
BCEeX IoTepp 2 P,

Bpamarommit MoMeHT B H-M BBIMUCISIIOT 110 (pOpMYJIE
| P
M = 9550 —,

[IIe 7 — 4YacToTa BpalleHus, MUH ..
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Paboune xapakTepUCTUKU IIPEIACTAB/SIOT B TAOJAMYHOM JI0O B rpadpudeckor gpopme. loryckaercs
[IPEACTAB/ISAATh paboOYre XapakKTePUCTUKM B PYHKIIUM OT ITOABOAMMOM MOILHOCTH.

(U3menenHaa penakmuga, Usm. Ne 1, 2).

7.6. Pacuer mmo cxeMaM 3aMelleHUs ¢ OOHUM KOHTYPOM Ha poTope CAEAyeT MPOU3BOAUTH 110 popMe 4
npwioxeHus 1. IlapaMmerphl ¢xeM 3aMelleHUus CHeayeT oIpenenasaTh o ¢popMaMm 1—3 npuinoxeHuda 1.
[TapaMeTpbl HaMAarHUYUBAIOLLETO KOHTYpA 0epyTCs IIpU HOMUHAJILHOM HAIIPSKCHUU, TIapaMeTpbl pabouero
KOHTYpa — IIpYA IIOHWKEHHOM. PacueThl o cxeMaM 3aMellUeHUs C IapaMeTpaMU, OIIPEHCICHHBIMU IIPU
ITOHVZKEHHOM HATIPSIKEHUU, MOTYT TIPUMEHATHLCS TOJIBKO IS MALLIMH ¢ OTHOCUTEIBHBIM TOKOM XOJOCTOTO
xona He oosee 0.4,

7.7. 1lpu onpeneneHnn necTBUTEILHBIX IToTepb U KI1/1 modaBounsbie 1iortepr Haxomdart 1o 11. 11.3, a
[I0TEPU B OOMOTKE CTATOpa BBIYMC/ILAIOT I1I0 TOKY M COIIPOTUBJICHUID, U3MEPEHHBIM IIpYM HOMHHAJILHOM
peXuMe padboOTHI.

8. OMNPEJEJEHUE KPUBOW BPAIIAIOIIIETO MOMEHTA, 3HAYEHUIA MAKCUMAJIBHOTO
1 MUHUMAJIBHOT'O BPAIIIAIOIIINX MOMEHTOB

8.1. KpuBas Bpaluamllero MOMeHTa MOXKET ObITh OIIpeIejIeHA OOHUM U3 TEPEYMCICHHBIX CIIOCO0OB:

1) myTeM Harpys3kKy M HEIOCPEJCTBEHHOI0 usMepeHud Bpainarinero MmomeHTa o I'OCT 11828;

2) IIyTEM HArpy3KU ¥ U3MEPEHUS DJIEKTPUYECKOM MOIIHOCTY Harpy30o4yHou MaiuuHsl 110 IT'OCT 11828;

3) IyTeM Harpy3ky U U3MEPEeHU ITOABOAMMON MOILHOCTHU K ABUTATEIIO;

4) MocTpoeHMEM KPUBOM MOMEHTA M3 OIIbITA ITycKa HeHarpyxeHHoro asuraressa o 1 OCT 11828;

d) IIOCTPOECHUEM KPUBOM MOMEHTA M3 OIlbITa ITycKa 1o roasoanMoint MolHoctu 1o 1'OCT 11828;

6) 110 IAHHBLIM OITbITA TPeX(Pa3HOTO KOPOTKOTO 3aMbIKAHUA IIPU Pas3IUYHBIX YaCcTOTaX;

7) TIyTeM U3MEPEHMS MOMEHTA B OIIBLITE TpeX(Pa3sHOIo KOPOTKOTO 3aMbIKAHUS TIPU PA3IMYHBIX YaCTOTAX;

8) I10 4aCTOTHBIM Xapakrepuctukam pasia. 10.

9) 110 KpyroBoH guarpaMme (MakCHUMaJIbHbIA MOMEHT, IIpWIoXeHue 2). PexoMeHayeTcs onpeaeasarh
KpYBYIO MOMEHTA IIPpY HOMUHAJIbHOM HaIpsKeHUH. g nBuraresieil MOIIHOCTBHIO ¢Bbille 100 KB, a Takke
JNBUTATEAEH HA 4acTOTy OTJANYHYIO OT D0 111, JorycKaeTcs OrpeaeasaTh KPpUBYIO MOMEHTA TIpU ITOHUXEHHOM
HaImpsoKeHUH, Ho He MeHee 40 % HoMMHabHOro. Ecan ripy 3ToM HanpsekeHue He MeHee 75 % HOMMHab-
HOTO, TO MOMEHT IIepeCcUUThIBAeTCS 11O KBaapary HanpsokeHud. [lpu HanpsskeHny, MeHbllIeM 75 % HOMU -
HaJbLHOTIO, JJId IlepecyeTa K HOMHHAJBbHOMY HAIIPSXKEHUI) PEKOMEHIAYETCA IIPOM3BECTH YUET HACBILIECHUA
I10 I1. 8.3.5 WIM OIIPECACJAUTD I10Ka3aTe/Ib CTEIIEHU 3aBUCUMOCTI MOMEHTA OT HAIIPSIKECHUA, KOTOPHI MOXKET
OTJIMYATLCS OT 2 M BBIYUCJSIETCS IO HECKOJbKUM (He MEHee 2) KPMBBIM BpalllaIOILIETO MOMEHTA, CHATBIM
[TPY HECKOJIbKUX HaAIIPSKEHUSIX.

Or1penesieHre KpUBOHM Bpalllalollero MOMEHTa aBurartesieil MmomHocTthio 10 100 kBt ciaenyer ripous-
BOJMTbH HA JIBUTATEJIEC, HATPETOM IIPUMEPHO IO TEMIIEpaTyYphl HOMUHAJILHOTIO peXUMA.

(U3menennada penakuua, Msm. Ne 1, 2).

8.2. llpu ompeneseHun MOMEHTA 110 IIOABOAMMOM MOLIHOCTY MOMEHT M B H-M Iipu cKoJIbXeHUU S
BLIYUCJISIOT 110 POpMYJIe

2 2 _
M_gifo Pl_mPMlmPCTmPHOﬁ.lH ]iﬂ ‘(;m?‘Pﬂi}ﬁ.vH j_i \/II“S!"“PMex(l”“S) )
e 1, — CUHXPOHHAST YacToTa BpallleHUsI, MUH " !;
P, — M3MepeHHbIEe TIOTEPU B MeIu cTtaropa, KBT;

P61y — n1o0aBouHbIe TIO0TEpU, KBT, OCHOBHOM 4YacCTOThl IIPM HOMUHAJILHOM TOKE, U3MEPEHHLIE II0
. 11.3.3.

P65 vy — BBICOKOYACTOTHBIE A00aBOYHBIC MOTepH, KBT, NpM HOMUHAJILHOM TOKE, M3MEPEHHBIC IIO
. 11.3.3.

3.3. OrmpeneneHue KpUBOM MOMEHTA U3 OIIbITA TPEeX(Pa3HOTr0o KOPOTKOrO 3aMbIKAHUS ITIPU pa3INIHBIX
yacTOoTax.

3.3.1. Ilpu BBIIMOIHEHUM oITbITA TpEeX(Pa3HOrO KOPOTKOIO 3aMbIKAHUS JABUTATEJIb CIAEAYET 3aKPEIUTh
Ha (PYHAAMEHTHOM IJIUTE, 4 POTOP 3aTOPMO3UTH € ITOMOILLIO TOPMO3HOI'O YCTPOMCTBA, PACCUUTAHHOTO Ha
MaKCHMAaJIbHbIM MOMEHT ABUrareas. B KayecTBe MCTOYHMKA IUTAHUA CAeayeT HCIIOAb30BaTh Tpexdas3HbIil
CUHXPOHHBLIN reHepaTop C IIPUBOJIHLIM JABUTATEJIEM, O0ECIICUMBAIOIUMM PETYJIMPOBAHME YACTOTHI Bpallle HUS
M 4aCTOTHI TOKa A0 2—5 % HoMMHalIbHOM. HamMeHbllee 3HaYeHME 4acTOThl TOKA HE HOJKHO IPEBLILLATD

0,8 - Sy, - fi
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['eHepaTop U NIPUBOMHON ABUTATEAb OOIXKHBI UMETh IIPUHYIUTEIbHBIE CUCTEMBL Ox1axXaeHUs. Hemo-
[TYCTUMO IIPUMEHEHUE TUPUCTOPHBIX YCTPOUCTB I BO30YKACHHMS CUHXPOHHOIO reHeparopa. HarmpsikeHue
[TATAHUS B IIPOLIECCE UCTIBITAH U JOKHO U3MEHSTHCS IIPOIIOPLMOHAIBHO YacToTe. sl 3TOro 10CTaTo4HO
TIOJAECPXKMUBATH HEU3MEHHBLIM TOK BO30YXKISHUA CUHXPOHHOT'O T'eHEpaTopa.

8.3.2. OTBIT KOPOTKOTrO 3aMbIKAHUA IIPU PA3JIMYHBIX YaCTOTAX BBLIMTOJHSIOT B CIACAVIOLLEM IIOPSOKE.
CoO0uparoT U3MEPUTEJIbHBIE CXEMbI, AHAJIOTUYHBIE CXEMaM IIPU OIILITE KOPOTKOI'O 3aMbIKaHMA. YCTaHOBUB
HOMUHAQJIBHVIO YacTOTY M TIIOCTEIICHHO IIOAHMMAs HaIIpsKeHUeE, CJIeayeT yOeIUThCa B IIPaBUJIbHOCTU
HaTIpaBJICHUS BpallleHUA Y HAACXKHOCTU 3aKpeIUICHUS ABUTATENSI U TOPMO3HOTIO YCTPOIMCTBA.

[longHas HampsxeHUe NMUTAHUSA 1O BBIOpaHHOIO 3HAYEeHUS, HO HEe HUXXE YCTAaHOBJIEHHOTO B Taldd. 2,
CJICYEeT U3MEPUTh 4aCTOTY IIMTAHUY [, JIUHEeHHbIEe TOKU [(f) 1 HanpsaxeHuda U(f), ToaBOIUMYI) MOILHOCTE
P,(f) 1 TOK BO30OYyXIEHUA TeHeparopa, II0C/I€ Yero OTKIIOUMTL ABUIATE/lb U U3MEPUTH COIIPOTUBJICHUE
OOMOTKM cTaropa MEXIy OByMd (pazaMu R, .

B mmamnasone yactor S0—10 ' moBTOpAOT M3MepeHUd IpU 4—5 3HAYEHMAX YACTOThHl ITUTAHUS U
TOKE BO30VXKIECHHUS IeHepaTopa, paBHOM TOKY BO30VXISHU IIPU IIEPBOM OIIBITE.

I1pu yactorax Hxe 10 I’ ucrionp3oBaHue N3MEPUTENBHBIX TPAHC(HOPMATOPOB TOKA U HAIIPSXKEHUA,
CTPEJIOYHBIX IIPUOOPOB HeLeaecoo0pa3Ho. M3MepeHMsA PEKOMEHIYETCS BBIIMIOJHSTL C MCIIOJb30BAHUEM
CIIELIMAJIbHBIX LIYHTOB U aHAJI0ro-IMppPOBLIX IIpeodpa3oBare/ieil CpeaCTB BEIYUCINTEILHOM TEXHUKN WJIN
JIPYIUX CPEIACTB, 00ECIIEUNBAIOIUMX HEOOXOAUMYIO TOYHOCTL. Jonyckaercsa ImpuMeHeHue oCLuuiorpadpu-
poBaHMs. Ilpyn 5—6 3HaAYEHMAX YACTOTHI U3MEPSAIOT (Pa3HbIC HAIIPSLKEHWS M TOKM, YIOJd MEXAY BEKTOpaMU
HaTpskKeHU U ToKa. 11opsaaoK BLIITOJHEHUS OIIBITOB OCTACTCS IIPEKHUM.

3.3.3. 1lo maHHBIM U3MEPEHN I BLIYUCIAIOT BXOJHbLIC COIIPOTHUBIICHNS HEIIOABMKHON MalLNHbI

Uy (f)
Z JECIJ !;
P(f) - 103

X =N ) =R ) * s

1 COIPOTUBJIEHUS BPALLAIOILETOCS ABUTATENSI, COOTBETCTBYIOIIUE CKOJLXKEHUIO §; = f!
H
R
' P

R, () =

S ?

!

R(S5) = Ry (5) + Ry,

A 0D
S,

!

X(S) =

Z(S)=VR>(S)+X2(S),

rae Ry, — compoTusjieHUe (Pasbl 0OOMOTKU cTaTtopa, OM, TIPU MOCTOSIHHOM TOKE, IIPUBEICHHOE K pacyeT-
HOU paboueil TeMIlepaType.
, 8.3.3. (A3menennas penakuusi, M3m. Ne 2),

8.3.2
3.3.4. IlyckoBble XapakKTepUCTUKHM 0€3 yuyeTa HACBIILEHUS BBIYUCILIOT 110 PopMyaaM

| - Uy
Ic]) (S.!) — Z(SJ) 5

9550

1,

M (Sf) -

R (5)
Z(S) "’

P (S) =313 (S)R(S)-107.

cos ¢ () =
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8.3.5. IlyCcKOBbIE XapakTEePUCTUKM € YYETOM HACBIILECHUS OIIPEHACISIOTCA CACAYIOLUMM OO0pa30oM.
[To 1. 8.4 HaxomuTCAa TOK cTaTopa ¢ y4eToM HachlleHud /.. (5;). MOMEHT ¢ yueTOM HACHILLUEHUA OIIPEIe-
JIgeTcs 1o (popMmyJie

— 2 2 -
_ — 2 . .
- - ]}-13{3 (S;) 9550 IHHC.\ I - Sf '/IHHC\
M. (S)=M:(S) 1S 2 Prosian | 75| - A Prsn | 7| VIT=8T + Py (1= 5) |
J C H - i H
.. N - J \, /

8.3.6. /g muraresieil ¢ IMOMIIUITHUKAMY KadeHUsI BEJIUYUHY BpalllalOlero MOMEHTA MOXHO OIIpe-
OEANTH ITYTEM HETIOCPEICTBEHHOTO U3MEPEHNS C TIOMOILBIO AMHAMOMETpa Wi TopcruoMmerpa. Vlamepernnnie
3HAUYEHUS MOMEHTA IIPU Pa3IUYHbIX 3HaUeHUIX f; 1 U(f;) COOTBETCTBYIOT MOMEHTY JIBUTATENS IIPU CKOJb-

J; U ()

XeHuu S; = — 1 HanpsekeHun U(S);) =

]:-i S.f

MoMeHT IIp¥ HOMMHAJIbHOM HAaIIPSKEHUU BBIYUCIAIOT 110 popMysie 1. 8.3.9.

8.4. BiamsanHue HacBIILIEHUS ITYTEW ITOTOKOB pacCcesiHUS Ha BEJIMYMHY UHAYKTUBHOTO COIIPOTUBJIC-
HUSI U TOK CTATOPAa MOTYT OBbITh VUTEHbI 110 JAHHBIM OIIbITA KOPOTKOTO 3aMbIKaHU IIPU HOMUHAJIBHON
yacTtoTte. /I TOro BhIYMC/SIOT 3HAYEHUA UHAVKTUBHOTO COIIPOTUBIIEHUSI KOPOTKOTO 3aMbIKAHUS IIPU
pa3HbIX TOKax.

X = UK@\/lmcos%pK
L

K

1 OIIPEIEIAIOT 3aBUCUMOCTD OT TOKa X, = f([q) (4EPT. J)

Xr

/
]r' | I Iﬁaf If:’i?f Iﬂac Imp

Yepr. 5

M cxomHBIMA TaHHBIMU TS OTIpElieIeHUSI HACBILIEHHOTO 3HAUYeHUS TOKa cTaTopa Ipyu HOMUHAILHOM
3HAUEHUU HAIIPSLKeHUs TIpU JaHHOM CKOJbXEHMU S; SBISIIOTCS U3MepeHHble BenuuuHbl U, (S), 1. (S)),
P. (§;). I1o stuMm BeMUMHAM OTIPENEISIOT COTIPOTUBIEHUI

U, (S, -
Z,(5) = - = VRIS) + X1(S) .
_ )
R(S) =571 5

X.(S)=NZ2(S)- RIS -
B ompiTe TpexgasHOro KOpoTkoro 3aMmblkaHuA [, = Iy (f),
R.(5) = R(5) 1 X, (5) = X(5).
Tox 11py HOMUHAJILHOM HAIIPSKEHUU 0€3 ydyeTa HachllleHUsa / paBeH

| U,
/ ZS)
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Ilo Tokam /. 1 [ HaxoOdT HACBIILEHHOE 3HAYEHUE UHAYKTUBHOI'O COIIPOTUBJICHUI X, .. (5;) B IIEepBOM
IpUOIVZKEHU N T10 YePT. J.

X (1)

X (])

Xﬁ';.c (S:) = X;ﬂ (SI)

[To HalinenHoOMy 3HaueHHU1O X,... (S;) u BenmuuHe R, (S;) Haxomsat Z.,. (S;) M 3HaYeHUe TOKA cTaTopa
[P HOMUHAJIBHOM HaIpsDKEeHUH ¢ YYeTOM HAChIIIeHUs B TiepBoM nipuoamkenunu /.. (S). Jdanee Haxomar
KOppeKTUpoBaHHOe 3HaueHune X,... (S;) u BTOpoe mpubmmkenue toka /. (S;). Pacuer moBTOpSAIOT 10 TeX

op, 1I0Ka HOBOE 3HAYEHUE TOKa OYIET OTIMYaAThCA OT IIpEdbLAVILEero He Oosiee yeM Ha 2 %. HalimeHHoe
3HAYE€HHE TOKAa CJCAYET IPUHATH 3a 3HAYCHHE TOKA CTaTopa IIpM HOMUHAJIBHOM HAIIPAXKEHUU C YIETOM
HacbieHus 1. (.S)).

3.5. Onpenenenre MAaKCUMAJIBHOIO MOMEHTA

MaxkcuMaJIbHBI MOMEHT MOXKET OBIThH OIIpeliejieH MeToaaMu 110 11. 8.1 (1—9) U 110 cxeMe 3aMelleHUd
C OJIJHUM KOHTYPOM Ha POTOPE.

8.5.1. MakcuManbHBII MOMEHT IO CXEME 3aMeElleHUs 4epT. 6 ciemyeTr orpeneasaTtbh o ¢opme 4
npwioxeHus 1. Pacuer mponsBomaAT misl CKOJIBXEHUS

R,
VR3,+ X3

S —

Kp

8.6. Onpeneinenrie MMHUMAJLHOTO MOMEHTA

MuUHUMAaAABHBIA MOMEHT CHEAVET OIpenesiATh MeTogaMu 1o 1. 8.1 (1, 2, 4), a Takke ¢ IIOMOIIbIO
TapyUpOBAaHHOUN acUHXpOHHOM MaiwuuvHsbl 1o [ OCT 11828.

Ecim MUHUMANBLHBIA MOMEHT, OCOOCHHO IIPpY HAJMUYUU ABHOBBLIPAXKEHHBIX CUHXPOHHBIX IIPOBAJIOB,
OIIPEIECJICH IIPU IMTOHMKEHHOM HAIIpsSDKEHUH, TO U1 IIepecyYeTa €ro K HOMUHAJIbHOMY HAIIPSIKEHUIO PEKO-
MEHIYETCS OIIPEACIUTD IT0KA3aTe/b CTEIICHY 3aBUCUMOCT MUHUMAJILHOTO MOMEHTA OT HanpsxeHus. /s
ITOTO CJICAYET OIPEIEasITh MUHUMAJIbHBINA MOMEHT IIPY HECKOJBKUX (HEe MEHEE 2) HAIIPSDKEHUSIX Y BBIYIC-
JIMTH T10KA3aTeJb CTEIIEHU, KOTOPbIA OOBLIYHO OOJIblIE 2.

3.7. UcnbiTaHHe HA KPATKOBPEMEHHYIO NEperpysKy no BpamaonieMy MOMEHTY

8.7.1. McrnbltTaHne Ha KPAaTKOBPEMEHHVIO IIEPErpy3Ky II0 BpallAKIUEMY MOMEHTY IIPOBOIST IIO
[OCT 11828 B Tex cay4dasix, KOorma 3TO 3allMCaHO B TEXHUYECKOM IOKYMEHTALMM WIM €CJIW 3HadyeHUE
MAKCUMAJIbHOIO MOMEHTA, OIIPEHCICHHOE B COOTBETCTBUU C TPEOOBAHUAIMM HACTOAILUECTO CTaHaapTa, HeE
rpesbiiaeT 1,7 HOMUHAJIBHOTO U1l OOBIYHBIX JABUTareae U 1,6 HOMUHAJIBLHOTO I ABUTATE/ el ¢ ITOHU-
JKEHHBIM TTYCKOBBIM TOKOM (HE 0osee 4,5-KpaTHOTO 3HAYEHMUS HOMUHAJIBHOWM CHJIBI TOKA).

8.7.2. Harpy3ky yBeanumBaioT ITOCTEIIEHHO 10 3HAUYEHUIL, COOTBETCTBYIOIIUX 1,6 11 1,5 HOMUHANMBHOTO
3HA4YE€HUS MOMEHTA.

3.7.3. /lBuUrarenbp CUYMTAOT BBIAECPXKABLIMM HCIIBITAHME, €CJIM OH 0€3 OCTAHOBKHU WIH PE3KOI0 M3ME-
HEHHMS 4aCTOThI BpalllcHUS BBLACPKUBAECT BpallalOLNi MOMEHT, COOTBETCTBEHHO IIPEBBILLIAIOILUIA HOMMU-
HaJbHbIK Ha 60 win 50 % B TeueHMe He MeHee 15 c.

8.7—8.7.3. (BBenennl nonoanurebno, U3sm. Ne 1).

9. DKCIIEPUMEHTAJIBHOE OIIPEAEJIEHHUE IIAPAMETPOB CXEMbI SAMEIINEHHUA
C OJHUM KOHTYPOM HA POTOPE

9.1. Ilpn obpaboTke pe3yabTaToB HCIIBITAHUM, VKa3aHHBIX B HACTOSILUEM pasiesie, IIPUMEHSIETCS
CXeMa 3aMelleHUsS ¢ HaMarHW4YMBaWOILUM KOHTYPOM, BBIHECEHHBIM 3a aKTUBHOE COIIpOTUBJIEHUE (a3bl
cratopa (uept. 6). Jlonyckaercsa npumeHeHue 1T-oopa3Hoit cxemsbl. [1pn 3TOM HHAYKTUBHOE COTIPOTUBJICHUE
paccessHUsI 0OMOTKHU ctatopa onpenensterca mo [OCT 10169.

[TapaMeTpbl HAMAarHMYMBAIOILETO KOHTYPA CXE€MBbI 3aMEILECHUS OIIPEHS/ISIOTCI M3 OIIbITa XOJIOCTOIO
xona. [lapaMeTpsl paboyero KOHTyYpa OIIPEAC/ISIOTCS M3 OIbITa HArPY3KU IIPY HOMUHAJILHOM WIN ITOHU-
JKEHHOM HAIIPSKEHUH, U3 OIIbITa KOPOTKOI'O 3aMbIKAHM IIPU IIOHMXKEHHOM 4YaCcTOTE, OIIBITOB XOJIO0CTOIO
X0[a IIPU TIOHVKEHHOM HAaIIPSKEHUU M KOPOTKOIO 3aMbIKAHUS TIPU HOMUHAJIBHOM 4acTOTE.

(M3MenenHada pesakuus, Msm. Ne 2).

9.2. Ilpu pacuere mapaMeTpoB HAMarHMYMBAIOLLIETO KOHTYpA 110 JAHHBIM OIThITA XOJOCTOTO X0/1a IIpU
MaHHOM HAIIPSXKEHUU HCIIONB3YIOT HAMarHUYMBaOIUMil TOK [, = [, sin @q, IIOTEPU B CTAJIMU CTAaTOpa W

aKTUBHOE COIIPOTUBIEHUE (pa3bl 0OMOTKM cTtaTtopa. Ilpy HU3KUX HapsKeHUSIX HaMarHMYMBAaWOIIUU TOK



I'oCT 7217—87 C. 19

Yepr. 6

orpenessieTcsl 110 KacaTeJbHOUM K KpuBou [ = f(U,), nipoxomdauieil yepe3 Hadajlo KOOpAUHAT, MOTEepH B
CTaJIA OIIPEAC/SIIOTCS 110 pasm. 4.

Pacuer niponssonutcs mo popMe 1 nmpuinoxeHud 1 M1t HOMMHAIBHOTO HAIIPSKEeHUA U HAIIPSIKEHU,
[IPY KOTOPOM IIPOU3BOAWIKNCH OIIBITHI /IS OIIPENAEICHUA ITapaMeTpoB pabouero KOHTypa: Harpy3Ku, KOpoT-
KOT'O 3aMbIKAHUS IIPU TTOHMKEHHOM 94aCcTOTE, XOJIOCTOI0 X01a IIpY TIOHMKEHHOM HATIPSIKEHUU U KOPOTKOTO
3aMbIKAHHU IIPY HOMHHAJILHOM YaCcTOTE.

9.3. Jlng orpenesieHUs ITapaMeTpOB padOYEro KOHTYpa M3 OIbITa HArpy3Ku IIPOBOAUTCS OIILIT Ha-
I'PY3KM TIpY HOMMHAJbHOM WIN ITOHVDKEHHOM HAIIPSIKECHUU IIPY HOMUHAJIBHOM TOKE, CKOJILKCHUC IIPH
3TOM HE MOJDKHO IIpEeBBILIATh KpUTHYECKOro. MI3Mepsaior HarpsokeHue, TOK, MOABOAUMYIO MOIIHOCTD,
CKOJIbXEHHE 1 COIIPOTUBICHUE 0OMOTKH cTaTopa. [1o u3sMepeHHbIM BeJIMYMHAM 110 popMe 2 TIPUIOKEHUA |
OrIpeIeIAI0T ITapaMeTphl padbouero KoHTypa. B ciayuae, €Cau OIIBIT ITPOBOIWICS TIPU TTOHMKEHHOM HaIlIpsl -
KEHWHU, TIapaMeTpbl HaMarHMYMBAaIOILIEro KOHTypa U pacyeToB 110 (popMe 2 HOJKHBI OpaThbes IIpHU TOM
K€ HaIpsSKeHUMN.

9.4. Ilpu onpeneneHUU nmapaMeTpoB pabOUEro KOHTYpa U3 OIbITa KOPOTKOTO 3aMbIKAHUS TIPU TTOHHU -
KEHHOU YacTOTE TIPOBOIUTCS OITBIT KOPOTKOTO 3aMbIKAHUS TIpU YyacToTe J ['11 1 HOMUHAILHOM TOKe. J1jist
[TOBLIILIEHUS TOYHOCTHU OIIPEICICHNA pAa00OYUX XapaKTEPUCTUK PEKOMEHIYETCA BRIONUPAThL YACTOTY ITUTAaHUSA
5}(1)20 K

T
rre h., — BBICOTA CTEPXHS WJIM PACCTOAHME MEXIY BEPXHEN KPOMKOU BEPXHETO CTEPXKHS M HUXHEU
KPOMKOW HVKHETO CTEPXKHS JIJIS1 POTOPOB C JIBOMHOUW KJIETKOU, MM;
K, — KO3 PULIMEHT, PAaBHBII OTHOLLUEHUIO VACJLHOT'O COIPOTUBIIEHUA MaTepruaia OOMOTKHA U YIeJIb-
HOT'O COIIPOTUBJICHUS MEIN.
[Tpu oIibITe UBMEPSIOT HAIIPSLKEHUE, TOK, ITOABOAUMYIO MOILLHOCTb, YaCTOTY U COIIPOTUBJIEHNE OOMOTKU
craTopa. PacuyeT mapaMeTpoB IIpOU3BOIAIT 110 (popMe 3 npuaoxeHus 1.

(U3menennaa pegaknug, Usm. Ne 2).

9.5. Onpenejienue napaMeTrpoB padoYero KOHTYpA M3 OIBITOB XOJOCTOTO0 XO0JAa NMPH NOHUKEHHOM
HANPSDKEHHUM M ONBITA KOPOTKOr0 3aMBIKAHUS NMPH HOMMHAJIBHON 4aCTOTE

[TyreM 1U1aBHOTO YMEHBILEHMS HAIIPSKEHUS IIPU XOJIOCTOM XOIE OIIPENeIIOT MUHUMAJIbHOE HaIIps -
XeHUe, TIPU KOTOPOM JIBUTATEeNb ellle padoTtaeT yCcTonumBo. Jlajiee Tipy 3TOM HATIPSIXKEHUU UBMEPSIOT TOK,
MOJABOJIMUMYIO MOIIIHOCTb, CKOJILXEHUE U COIIPOTUBICHUE OOMOTKM CTAaTOpa. 3aTe€éM CHUMAIOT JIB€ TOYKU
KOPOTKOTO 3aMbIKaHUS IIpYU HOMMHAJIBbHOM 4aCTOTE — IIPU HOMMWHAJILHOM TOKE U IIPU TOKE, PABHOM TOKY
[IPEABIAYILETO OIBITa XOJIOCTOrO Xoma. M3Mepsaior Te Ke BEJIMYUHLI.

Pacuer mapamerpoB pabouero KOoHTypa IIpoM3BOHAT To (popme 2 mpunoxeHusa 1. MHaykrusHOE
COIIPOTUBJIEHNE, COOTBETCTBYIOIIEE HOMUHAJIBHOMY TOKY CTAaTOpPa, BHIYUCIAIOT TI0 (hOPpMYJIE

13 VCIOBUY [ <

X (1)
X (y)

X1y = X(y)

rne X, (1Y) — 3HayeHue X, IIpU OIbITE XOJI0CTOro xoma, OM, paccydTaHHOE 10 (hopMe 2,
X, (I,) — peakTUBHOE COIIPOTUBJIEHUE KOPOTKOIo 3aMbIKaHUs, OM, [P HOMUHAJILHOM TOKE;

X, (/) — peakTUBHOE COIIPOTUBJICHME KOPOTKOTO 3aMbIKaH U1, OM, IIpH TOKE, pABHOM TOKY XOJIOCTOI'O
X0Jla B TIPEIBIOYILEM OTIBITE.
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10. OIIPEAEJIEHUE YACTOTHbBIX XAPAKTEPUCTUK

10.1. Ilom yacToTHOM XapakKTepUCTUKOM ITOHUMAECTCHA 3aBUCUMOCTb KOMILUIEKCHBIX 3HAYECHUHM TOKa
craTopa / OT CKOJLXEHUS 1P HOMUHAJIBHBIX 3HAYECHUAX YaCTOThl U HAIIPSKEHUS.

10.2. YacroTHag xapakTeprUCTHUKA MOXET ObITH IIOJY4€Ha U3 OIILITOB:

HEIIOCPEACTBEHHOU HArpy3KU IIpY HOMUHAJIBHOM HaIIPSKEeHUU;

ITyCKa JABUTATE/I, COIPSAXKEHHOTO ¢ YCTPOHUCTBOM C OOJIbIIMM MOMEHTOM UHEPLIUU;

Tpexda3HOro KOPOTKOIO 3aMbIKaHUA IIPY PA3JIMYHBIX YaCTOTaX;

HEIIOCPEICTBEHHOM HArpy3KU IPUY ITOHVEKEHHOM HAaIPSIKEHUM.

J119 BBIYMCIEHUS padOUYMX UM IIYCKOBLIX XapaKTEPUCTUK YaCTOTHASl XapaKTEePUCTUKA MOXKET ObIThb
[10JIYYE€HA 10 JAaHHBIM TPEX OIILITOB:

xoJiocToro xoga (5= 0);

KOPOTKOTO 3aMbIKaHUA (S = S, = 1);

HaTrpysku (S, < 5 < 5,,), IpUYEM IS OTIPEICIEHUSI HArPY30YHOM TOYKHM MOTYT ObITh UCTIOJIb30BAHbI
BCE METOIbI, YKa3zaHHLBIE B pasi. /.

J1s onpenesieHusa pabourx XapakTepUCTUK PEKOMEHIYETCA OIIPEALAITh YACTOTHYIO XapaKTEPUCTUKY
JINOO T10 JIBYM TOUYKaAM;:

xoJjtocToro xoga (5 = 0);

Harpysku (5, < 5, < 5,,), MO0 110 TpeM, T00ABUB K IIEPBBIM JIBYM TOUKY IIPH S = 5y,

[IpnMeuanue. 5, — CKOJIbXECHNE IIpU HOMHUHAJIBHOU HArpy3ke, S, — IIPOMEXKYTOUHOE 3HAUCHUE
CKOJIbXCHHMA.

10.3. AkTuBHas I, U peakTUBHas [, COCTABAIOIIME YACTOTHON XapakKTepUCTUKU (UePT. /) CBI3aHBI
C ITapaMeTpaM¥ CXeM 3aMelleHUs (4epT. 6, 8) 111 MobOoTro CKOJbXEHUS COOTHOILIEHUAMU

Vb
xR 5 faIh

rne Uy, — hba3sHoe HOMUHAIBLHOE HaIIpsKeHue, B;
Ry, — corpotusjieHHUe (Pa3bl OOMOTKU cTaTopa, OM, IIpU IIOCTOSHHOM TOKE, IIPUBEIECHHOE K pacyeT-
HOU pabodeul TeMIieparype;
y — IIOJIHAs MPOBOAUMOCTb, CM, IBYXKOHTYPHOI CXEMBbl 3aMELLEHUS ABUTATE/Is 32 aKTUBHBLIM CO-
IIPOTUBJICHUEM OOMOTKHU CTaTopa, onpeaenasgaemMas 1mo (popmysie

. - S S
=g, —JB, + 7+ 57—
Y= ommJ X+ Ry TS X+ Ry,

[TapaMeTpsl cxeMbl 3aMeELLEHU Ry, X,;, aKTUBHYVIO g,, U PEAKTUBHYIO O, TIPOBOAMMOCTHU OIPEAESAIOT
o popmyJiaM, IIpUBEACHHLIM B 1. 10.4.

10.4. Ilo mannbim 11. 10.2 mua ckonbkeHuin S = 0, 5, <5, < 5., 5 = 1,0 onpenennurs monHbIe Y,
AKTUBHBIE g; U pEaKTUBHBLIE ; TIPOBOAMMOCTH CXEMBbI 3aMEILIEH M.

N Wi
Alg 510
Up % I, .
% " n 5= F 00
. !
i v F

Yepr. 7
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| I
Y = ! : _gf“jbf (i:m,, 1, k):'
Ud}meif]f

rne Up; — ¢asHoe HampsokeHue B ombiTax, B;
R,; — compotusiieHUue da3bl OOMOTKHU cTaTopa, OM, BO BpeMsI OIILITOB;
l; = 1,; — jl,— TOKU cTaTopa, A, U3MEPEHHbIE BO BPEMS OIILITOB.

[TpoBogumoctu g;, b;,, CM, MOXHO TakxXke HAWTU 110 HopMYyJiaM:

]

ST Ry X2

P.. 10}
Rf_ 3. /2 Rl_f?

X, =VZI-R7.
Ug ;
[

!

rhne Z; =

MoiHocTs Py ¥ TOK [y TOKHBI COOTBETCTBOBATH PEXUMY UICATBHOTO XOJIOCTOTO XOHa, KOT/Ia
Py =Fy— Pyex, Iy = 1y sin @

10.2—10.4. (M3Menennag penakmusa, U3m. Ne 1).
10.5. BBIYUCIUTE TTOJHBIE TIPOBOAMMOCTA KOHTYPOB pOTOpaA UIA CKOJBXEHUN S; = 5, 1 S, = 5,

81 _Jb] — &n — 8m _.] (bn T bm);
& —Jb,=g — &, —J(b,—b,).

10.6. OnpeneneHUe KOJMYECTBA POTOPHLIX KOHTYPOB CXEMBbI 3aMElLEHUS
Beruuciantb KO3MOPULIUEHTHI

4 4
a:SE Sz; b=g 5 — & 5 ;
b b
c=577sp dThhy
A = cd — a*:
B = bc — ad,;
C=ab—d-.

Eciau B # 0, To cxeMa 3aMelleHUI UMEET HE MEHEe JIBYX POTOPHLBLIX KOHTYPOB, eciit B = 0, To cxema
3aMEIEHU S UMEET OIUH POTOPHBIM KOHTVD.
(M3Menennag penakuuga, Usm. Ne 1).

10.7. IlapaMmerpsl cxeMbl 3aMEILEHUA ¢ OOIHUM POTOPHBIM KOHTYPOM

g
R —_°m .
"ogla bl
B b
X, = —"
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. b, S?
X, = 21 12;*
g1+ b

10.8. IlapaMeTpsnl IBYXKOHTYPHOU CXEMBbI (UEPT. §)
R, X,— onpenenstor 1o 1. 10.7

P
.f_Afﬂ

XQEZXS:

!

rae KoadpuuueHTsl A; U 3; onpeaestor 1o (hopMyJiam:

g _ BB 4AC
| — Y A ’

B
Br= 7= Bi;
_ &S -bB)(Bi+SY
53 B - By |
(& 5—byB) B3+ 5
53 B, — By |

JIMOO0 BBIYUC/SIOT UTEPALIMOHHBIM METOHAOM I10 LIMKINYECKON CXeMe

4,

A,

| | A A (K
(K + 1) 1 (K+ 1) _ . 1 422
g 1 =] b { =& —J bi_ : (K} ?
| JS+ B
(x + )
(K + 1) gi .
B}_ _b(i(—}-i} Sl.a
i
- (K+ Dy
KD pka ) g, 17
| ! ‘ b(KH} 2
]
(x + b
(K + 1) S2A1

m-b(f(+1): — jbhe — :
§2 J y; g —J0 jSz+B§K+I}

(K + 1}

B(K+1)_g2 Sz;

2 IR (K+ 1)
b
K+ D
L+ _p kD) g,
P, — 2 ‘ b{l{+l} .
2
Rip
]
Xrm K21
Up

Yepr. 8
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B mepBoMm uukie (K = 0) A, = [, = 0. JI14 noaydyeHus IIOCTOAHHBIX 3HAYEHUN A U [ HOCTATOYHO
50—100 uukiios. /lorryckaercs [uid BBIMUACIEHUA A;, 3; TIPUMEHEHUE APYTUX METOIOB.

10.9. TloaHyio TIPOBOAUMMOCTL Yy IS JIIOOOr0o CKOJILKEHUS poTopa JUIA OJHOKOHTYPHOR CXEMbl
3aMEILEeHUS PaCCYUTHIBAIOT T10 (POPMYJIE

- _ S RS
y_gm me FjSX2+R2_g Jbﬂ

I IBYXKOHTYPHOU CXEMBI

| S I S
TS+ Ry JSXn+ Ry,

Y =8y —Jb =g-Jjb.
10.8, 10.9. (M3menennas pesaknusa, Usm. Ne 1).
10.10. CocraBsiomine 4aCTOTHOM XapakKTepucTuku [, U [, Haxomat 1o 11. 10.3. 3HauYeHuA y TpUHU-
MarT 1o ojJHo¥ n3 popmya 1. 10.9 B 3aBUCUMOCTH OT TIPpUHATOU 110 T1. 10.6 CXeMbl 3aMelleHUS.
HacToTHag xapakTepHUCTUKA MOXET OBITh pacCUMTaHa C ITOMOILBIO CAEOVIOIIMX 3aBUCUMOCTEMN:

R=—%—-+R,,

g2_|_b2

., b

X_g2+b2"
U, R
]ﬂ_Rz Xzf‘
U X
IP_Rz_I_Xz‘

10.11. Jdomnyckaercs onpenessiTh YaCTOTHBIE XapaKTEePUCTUKU 00Jiee YeM IIO TPEM TOYKaM C YBEJIM-
YeHUEM 4YMcja KOHTYPOB poropa. B 3ToM ciiydae rapaMeTpbl CXEMbl 3aMELIEHUS CISAYET OIIPEICIsITh U3
CUCTEMBI YpaBHEHUU

. _ A S A, S A S
y=g,—jb, + - | S E....E,S :
S+By Jo+ B, J9+ B,
rne i = 1, 2 ... — MHAEKCHl UCXOAHBIX TOYEK YACTOTHON XapaKTEePUCTUKU.

10.12. IlyckoBbie U pabouyme XapakKTepUCTUKU CIISAVET OIPEHALIATh [0 YACTOTHOU XapaKTEPUCTUKE C
MCITIOJIB30BAHUEM METO/IA OTHEJAbHBIX ITOTEPH 110 PopMyJiaM, IIPUBEICHHLIM HUXKE.
Moayib 1oJHOTro TOKa, A.

[=~N12+ Ig.
Ko3dpdpnumeHT MOLIHOCTH
A
COS (P = 7 .

[TonBomumast MolLHOCTL, KBT
Py =3 Uy, Icos - 107

Jlasee pacdeTt IIpoBOOAIT IO pa3d. 7 WiH pasl. 8.
YacTtoTHVIO0, padbouyre M IIYCKOBBIE XapaKTEPUCTUKU PEKOMEHIVETCS PACCYUTLIBATL € IEpeMEHHBIM
[1IarOM I10 CKOJBXEHUIO A 9.

11. OHPEJAEJEHHUE JOBABOYHbLIX IIOTEPD

11.1. lobaBouHbie 1OTEPU HEATCSA HA NO0ABOYHLBIE ITOTEPU XOJOCTOTO Xola P, s, U N00ABOYHLIE
norepu rnpu Harpyske P, . [lepBbie BXOAAT B ITOTEPU B CTAIM, OIIPEAEIAEMbIE U3 OIIbITa XOJOCTOTO XO0Ja,
BTOPbIE MIPEACTABIAIOT CYMMY T00aBOYHBIX TOTEPL OCHOBHOM 4acTOThl P, 5| U BBICOKOYACTOTHBIX [100a-
BOYHBIX TTOTEPH OT BBICIUUX TAPMOHUK T10JA P, 4 ..

11.2. /1lo0aBOYHLIE TIOTEPU XOJIOCTOIO XOHA OIIPENS/III0OTCI METOAOM CKauyKa rucrepesuca. Mcnoirye-
MBII1 IBUTATE/Ab, BKIIIOYUEHHBI Ha HOMUHAJIbHOE HAIIPSDKEHME, BpalllaloT AIMHAMOMETPOM WIN TapUpOBaH-
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HOM MalIMHOM ITOCTOAHHOI'O TOKA ¢ YaCTOTOM BpalllEHUS OKOJ0O CUHXPOHHOM. PeKOMEHAYEeTCA IIPOBOAUTE
M3MEPEHMA B 5 TOYKAX IIPU YACTOTE BpalllcHUM BLILIE WM HUXE CUHXPOHHON. M3MepaioT 1oTpedsseMylo
MOILHOCTb, MOMEHT U CKOJbxXeHUe. llpy cMHXpoHHON yacToTe BpallleHUs U3MEPSIOT TOK cTaTtopa, Jajiee
[Ip1 OTKJIIOUEHHOM OT CETH ABUTrarejie IIPU CUHXPOHHOM YacTOTE€ BpPALUCHUS U3MEPIIOT MOILHOCTH
OIVHAMOMETPA, PABHYIO MEXAHUYECKUM ITOTEPSIM UCIIBITYeMOro asuraress. 1locne oTKoueHnss 1 OCTaHOB-
KU JBUTATEIS U3MEPIIOT COTIPOTUBJIEHUE OOMOTKU CTATOPA.

MoOIUHOCTD, ITOABOAMMAN M3 CE€TH, M MOLIHOCTb HA Baly AMHAMOMETPA CTPOIT B 3aBUCHUMOCTU OT
CKOJIbXEHUI (4epT. V). IDTU IpIMble OTCEKAlOT Ha OCU OPAMHAT TIpU CKOJLXEHUU, PABHOM HVIIIO,

P, g

Pﬂﬁ?acﬂ+ PMf

s =S

Yepr. 9

HEKOTOPbIE OTPE3KU, OOYCIOBJIECHHBIEC SIBJACHHEM Trucrepesrca. CepelMHa BEPXHErO OTPE3Ka JAET CYMMY
OCHOBHBIX IIOTEPH B cTaIu P. .. W IOTEPb B MeAU cratopa P, ,, cepeiHa HIDKHEr0 OTpe3Ka JaeT CYMMY
N00AaBOUHBIX ITOTEPDH XOJOCTOrO X0J4a 1 MEXaHUYECKUX IOTEPh UCIILITYEMOTO JIBUTATEJIA.

'PCT.(}CH — (PCT.UCH T PM].) o PMI?
TIcC PCT_UCH + PM 1 OIIPCHACTIAIOT T10 HEPT. 9,, Pm_ PAaCCHUTLIBAIOT 110 USMECPCHHDLIM TOKY U COIIPOTUBJIICHUIO
PHOG.U — (PHUG.{} + PME‘,}{) - PME‘,}{?

tine P00 T Pyex OIIpenensior mo uept.Y, P,., — U3 OIbITa XOJOCTOTO XOAa IIPU OTKIIOUYEHUU UCIIBITYEMOTO
OBUTATES.
[IpaBuaBHOCTE pe3yabTaTa IpOBEPSIOT 110 (POpMYJIE

P t Ploso = Por

CT.OCH

(M3menennaga penakuusga, Usm. Ne 1).

11.3. Harpysounbie nobaBoyHbie rorepy apurareiaeil ¢ K.I1.J1. He Bbiie 85 % onpeaenssior METOa0OM
HerrocpeAcTBeHHO Harpy3ku. /lodaBounsle morepu asurareierd ¢ K.I1.Jl. Beime 85 % omnpenensior
METOIOM B3aMMHOM HArpy3KM ¢ MCIIOJAb30BAHMEM TAapUPOBAHHOM ACHHXPOHHOM MAILMHLL ¢ (Pa3sHbBIM
POTOPOM ABOMHOIO IIUTAHHUS, METOOOM OOpATHOI'O BpAILUEHUSA WM METOAOM CHUHXPOHHOTO KOPOTKOTO
3aMbIKaHU (JUIST ABUTATENIell ¢ (pa3HBIM POTOPOM).

11.3.1. Ilpu omnpenesieHUn noOaBOYHBIX ITIOTEPH METOIOM HEIIOCPEACTBEHHOM HATrPY3KU HOITOJIHU-
TE€JIbHO U3MEPAIOT COIIPOTUBICHUE OOMOTKHM cTaTopa I Kaxaoi TOYKU. OIILIT IIPOBOIIT OJHOBPEMEHHO
C OIIBITOM CHSITUA pabOuUUX XapakKTepUCTUK. J1o0aBOUHBIE TTOTEPU PACCUUTHLIBAIOT 10 (POPMYIIEC

PHOG — (Pi o P2) o (PM'I_ T PM‘2 T PCT T PMex)ﬂ

rne P,y — norepu B MeaM craropa, KBT, pacCUMTAHHBIE 10 U3MEPEHHBIM TOKAM ¥ COIIPOTUBJICHUIO
OOMOTKH CTaTOpa;
P, — 1oTepu B KOHTYpax poropa, KBT, paCCUUTAHHBIE 10 USMEPEHHOMY CKOJIBXEHUIO.

DTU TIOTEpU CTPOAT B 3aBUCUMOCTH OT KBajapara MoMeHTa (deprt. 10). MeromoM HauMMeHBILINX
KBaJpaToB HAXOIUTCS TIpsAIMasi, OTCEKawllasl Ha OCH OpJAMHAT HEKOTOPBIN OoTpe30K B

P =aM? + B,

IIE @ — YIJIOBOM KO3(DOULMEHT IIPIMOM;
M — MOMEHT.
[1o skcriepuMeHTaAIbHBIM TOYKAM Y YPAaBHEHUIO IIPAMOI HAXOAAT Ko3dpuimeHT Koppeaauuun. Ecau
KO3 PULIMEHT Koppeadauuu oosbiie win paseH 0,9 1 KoadULMeHT ¢ TToSToOXUTEIEH, TIOIYISHHVIO IIPIMYIO
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P god ,
Pm =f (M)

0 M<
Yepr. 10

rapauyiebHO IIEPEHOCAT B HAYAJIO KOOPAMHAT U IO HEH OIpeacasdaioT 100aBOYHbIC MOTepU. ECiaM Koa@p-
(bULIMEeHT Koppesaunu MeHblle, yeM (0.9 — orbpachiBalOT HAUXVALLUYIO TOYKY U TTOBTOPSIOT pacueT. Ecim
[IpU 3TOM KO3(MPUIIMEHT Koppeaauuun BospacteT a0 0,9 uam 0osiee, T0 UCIIOIL3VIOT BTOPON pacyer, eciau
HE BO3pACTacT WIM HAKJIOH OTPHULIATEJEH, TO MCIIBITAHUE CUUTACTCS HEYIOBJICTBOPUTEIBHBIM U IOJIKHO
OBLITH TIOBTOPEHO.

[Ipn TNOBTOPHLBIX MCIIBITAHUAX CTPOIT 3aBUCHMOCTH MOMEHTA OT 3JASKTPHUYECKOM MOIUHOCTHU IIpU
[TOCTEIIEHHOM YBEJIMYEHUM HArpy3Ku. /L1 KaxXaoM cepum 1moKa3aHUM CTPOUTCSI MOMEHT B 3aBUCUMOCTHU OT
JIECKTPUUYECKOM MOIIHOCTUA U CJAEAYET UCIIOAB30BAThL CPEMHEES 3HAUYECHUE ITUX KPUBBIX.

(M3Menennag penakuusga, Usm. No 2).

11.3.2. Ilpu omnpeneneHUn 100aBOYHBIX IIOTEPDL METOMAOM B3aMMHOM HAI'py3KW MUCIIBITYEMBbIN JBUTA-
TEJIb COCAMHAIOT MEXAaHUYECKY C TADUPOBAHHLIM JABUTATEJIEM C (pa3sHbIM poTopoM. O0a ABUTraTesIs ITATAIOTCS
[apajiyieJIbHO OT OJHOro ucTouyHuka. C IOMOILUBK) HE3aBUCHUMOIO PETYIMPYEMOTO MCTOYHUKA HU3KOM
YacTOThl, ITUTAKLLIETO (pa3HbINA POTOP, YCTAHABIMBAIOT HOMUHAJIbHYIO HATPY3KY UCIIBITYEMOTO BJIEKTPOIBU--
raTesisd Ipy odlueM Kos3ddpuruuueHTe MOILHOCTU 0JM3KOM K 1. Y3Mepsa1oT o011yI0 MOILIIHOCTE (BaTTMETPpaAMU
WA CYETYMKOM DHEPIUU), TOKU CTATOpa ABYX MAILUUWH, COIIPOTUBIAECHUS OOMOTOK CTAaTOpa U COSAUHUTEIIb-
HBIX IIpOBOAOB. OIBIT IIPOBOIIT OAHOBPEMEHHO C OIIBITOM CHSITHUS pabOYMX XapaKTepuUCTHK. /lobaBodHbIE
[IOTEPU IIPpY HOMUHAJIBHOM HArpys3Ke OIIpEeHesioT 110 (popMye

Pios = Py — Py — Piose — Fos

rae P; — MOIUHOCTD, IIoABOAMMAs U3 ceTU, KBT;
P, — cyMMa IoTepb B M€Y CTaTopa ABYX MAILUUH U B COCAMHUTEbHBIX IIpoBoaax, KBT;
Po6.9 — H0ODABOYHBIE IIOTEPU B IBUTATEE € (PAa3HBIM POTOPOM, KBT;
Py — cyMMa norepp B CTaIM M MEXaHMYECKUX ABYX BJAECKTpOABUTATE/IE, IIPAaKTUYECKN paBHAs I1OJBO-
IVMOU MOILUHOCTHU IPU CKOJIBXEHUM, PAaBHOM HYJIIO (HYJIEBOW YacToTe IMUTAHUS poTopa), KBT.

J1lo0aBOYHEBIE TIOTEPU B TAapUPOBAHHOM ABUTraTe/IE ¢ (PA3HBIM POTOPOM MOTYT OLITH OIIPEEC/IEHBl TIpU
MCIIBITAHUM JaHHBIM METOAOM [BYX OJMHAKOBBIX MalIWH ¢ (a3HBIM POTOPOM B ACHHXPOHHOM WIH
CUHXPOHHOM peXIME.

(M3menennag penakuusga, Usm. Ne 1).

11.3.3. OnpeneseHne H00ABOYHLIX IOTEPL METOIOM OOPATHOTO BpallleHUS TIPEAyCMATPUBAET pas-
NeJIbHOE MX OIIpeeJeHUE OT OCHOBHOM 4acTOTbl M BBICOKOYACTOTHBIX. /JloOaBOYHbBIE TTOTEPU IIPU HOMMU-
HaJbLHOM Harpys3Ke OIIpEeae/saioT IJIs TOKa CTaTopa paBHOTO

[=~NT2-1%,

rae [y — TOK XOJ0CTOro xona, A.

JloObaBoYHBIE TTOTEPU OT OCHOBHOM YACTOTHI P, s, OIPENESAIOT P BHIHYTOM POTOpE, IIPU 3TOM
OCTaJIbHBIE KOHCTPYKTHUBHBIEC YACTU (ITOALLIUITHMKOBBIE IUMATHI U AP.) OCTAIOTC Ha CBOMX MecTax. Ha crtarop
[10/1a10T ITOHIKEHHOE HAIIPSKEHUE, U3MEPSIIOT MOLIHOCTDL, TOKU U COIIPOTUBJICHUE OOMOTKHY CTAaTOpAa I10CJIE
Kaxko¥ Touku Harpy3ku. CHuMawT 4—6 Touek rnpu tokax ot 0 mo HomuHainbHoro. Ilorepu onpenensaior
110 (popMmyJie

Py = P — Py,

H

rae Py — roasoayMasi MOIIHOCTL, KBT;
P, — morepu B Meau craropa, KBT, onpenesieHHbIE TI0 U3MEPEHHBIM TOKAM U COIIPOTUBIIECHUIO.

[1pu onpenesieHNMU BBICOKOYACTOTHLIX JO0ABOYHBIX IIOTEPh METOAOM OOPATHOI'O BpallleHU S UCIIBITYE -
MBI 3JIEKTPOABUTATENb IIPY IMOHWXKEHHOM HAIIPSLKEHUM BpalllalOT ¢ CMHXPOHHOM 4acTOTOM BpalleHUS
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[IPOTUB T10JI1 JUHAMOMETPOM WIM KaJIMOpOBAHHOM MalllMHOM MEHbILNEM MOIIHOCTU. HacToTra BpalllcHU
MOXET ObIThH OIIpeiegeHa CTPOOOCKOIIMYECKUM METOIOM WM LU(POBLIM TaxoMeTpoM. M3MepsaioT Molll-
HOCTHU, ITOJABOJUMBIE K CTATOPY U POTOPY, TOKU U COIIPOTUBJICHUE OOMOTKHU CTATOPA IOCIE KAXI0N TOUKU.
CHuMaoT 4—6 ToueK NpH M3MEHEHUM ToKa OT HOMMHaibHOTO 10 (. BhicOKOWacTOTHBIE HODABOYHBIEC
[TOTEPU BBLIYUCISIIOT 10 (pOpMYJIE

Piooy = (P — Pyy) — (P — Py — Ps),

rae P, — MolHOCTL, KBT, mogBoamMast K poTopy IIpy TokKe craropa /i;
Po— MoIuHOCTE, KBT, rmonBonyuMag K poTopy IIPU TOKE CTATOPA PABHOM HVY/IIO (IIpU OTKINOYEHHOM
JIBUTATEJIC);
Py — MoinHocTh, KBT, nnoasoanMas K OOMOTKE CTaTropa;
P, — 1riorepu B Meau craropa, KBT;
P61 — mobaBoyHbIe 11OTEPU, KBT, OCHOBHOM 4aCTOTHI,

[1lo JaHHBIM OIILITOB CJAEAYET IIOCTPOUTH 3aBUCUMOCTb MEXAaHUYECKOM MOILHOCTU (IIepBast CKOOKa) U
3JIEKTPOMATrHUTHOM MOIIHOCTHU (BTOpas CKOOKAa) OT KBajpaTa U3MEPEHHOI0O TOKA.

[1pu orcyrecTBUM AHAMOMETPA U KaIUOPOBAHHOM MAalllMHBI BBICOKOYACTOTHLBIE 100AaBOYHBIE TTOTEPU
HAIJIEXXUT OIPEIETATh CACAYIOLINUM CIIOCOOOM.

HcripiTyeMblil ABUTATENDL TIOAKIIIOYAIOT K MCTOYHUKY IMUTAHUSI U TIPUBOISIT BO BpaAlLlCHUE B PEKMME
XOJIOCTOTO X01a € YacToTOoH BpallucHus, paBHOU 1,1—1,15 CHHXPOHHOIL. 3aTeM UCTOYHMK ITUTAHUS OTKITIOYAIOT,
M Ha CTAaTop IIONAIOT IIOHIMKEHHOE HAIPSDKEHUE HOMUWHAJIBHOM 4YacTOThI ¢ OOpAaTHBIM 4YepeldoBaHUEM (¢as.
B npoiiecce TOpMOXEHUS DPOTOpA UMEPSIIOT MOIUHOCTbL, IIOABEACHHVIO K CTATOPY, TOKU CTaTropa, 4acToTy
BpaIlEHUS 1 COIIPOTUBJICHIE OOMOTKH cTaTOpa I10cie Kaxaoro orbita. I1posomar 5—6 ornbIToB 1pu pas3IMIHbIX
3HAYEHUIX TOKa [ B IIpeesiax oT HyJIS 10 HOMUHAJIbHOIO. M3 KaXaoro oribiTa OIpeac/sitoT MOLIHOCTb, TOK U

ycKkopeHue poropa 110 1 OCT 11828 11py CHHXpOHHOI 4acTOTe BpallieHUA pOTOpaA.
BricokoyacToTHbBIE 1O0DABOYHBIE ITOTEPH BBIYUCIISIOT 110 (hopMyie

_ (dn/dfy, - (dn/db),
PH{}G PM’&X (dﬂ/df){}

(P =Py = Pios1) 5

e Pyex — MEXAaHUYECKUE TTOTEPU UCIIBITYEMOTO IBUTATEIS,
(dn/dt), n (dn/df), — yckopeHue poropa 1npu toxke [ = [ u [ = 0.

(A3meHenHasa penaknuga, Msm. Ne 1, 2).

11.3.4. Ilpu onpeneneHN 100ABOYHBIX IIOTEPH METOAOM CHHXPOHHOI'O KOPOTKOI'O 3aMbIKAHMS OIl-
peae/ISIIOT 100ABOYHBIE ITOTEPU OCHOBHOM 4aCcTOTHI ¥ BBICOKOYACTOTHBIE J00OaBouHbIEe IToTepu. [lpm ompe-
NeAeHUN JO0AaBOYHLIX IIOTEPH POTOP BpallalOT ¢ CHMHXPOHHOM 4acTOTOM BpallleHW AMHAMOMETPOM WMJIN
TAapUPOBAHHOU MAILIMHOM MOCTOSIHHOTO TOKA MEHbIIEW MOIIHOCTU. B 0OMOTKY poTopa momaeTcsl TIOCTO-
SAHHBIM TOK, a OOMOTKA CTaTOpa 3aMbIKA€TCsl HAKOPOTKO 4Yepe3 aMIIepMeTpbl, CHUMAaKT 4—6 To4dyeK IIpu
TOKaX OT HOMUHAaJIBHOTO 10 (. /lodbaBoOYHBbIE ITOTEPU OIIPEAESISIIOT 110 (popMyIie

P = (P, — Py) — Py,

rae P, — MOILIHOCTL, KBT, mogBoanMast K poTopy Iipy ToKe crtaropa /y;
Pyo— MomHoCTh, KBT, moaBoauMas K poTopy IIpU BpallleHUM C CHUHXPOHHOM 4YacTOTON BpallleHUS
HEBO30YKIEHHOI'O UCIIBITYEMOT'O IBUTATEN;
P, — norepu B Meau craropa, KBT, pacCuuTaHHBIE 110 U3MEPEHHBIM TOKAM U COIIPOTUBJIEHUIO.

12. TPEBOBAHHUA BE3OINIACHOCTH

12.1. DnaekTpyyecKue UCIbITAHUS ABUTATEIEN U U3MEPEHUS JTOJDKHBI IIPOBOJUTLCSI B COOTBETCTBUHU
¢ TpeboBaHmsaMu 0ezoracHocTH 110 1 OCT 12.3.019 n noxapuHoit oesornmacHocTu 1o TOCT 12.1.004. Tlpnu
MCITBITAHUSIX JOJDKHBI coOumomaTbes aercTByiolnue «IlpaBuia texHuky 06€30MacHOCTU IIPpU 3KCIUIyaTalU
3JIEKTPOYCTAHOBOK TIOTPEOUTEICI».

Oco0oe BHUMAaHUE CJIEAyET 00palllaTh HA TEXHUKY 0€30IIaCHOCTH IIPU UCTIBLITAHUU N30SI OOMOTOK
Ha 3JEKTPUYECKYIO IIPOYHOCTb, IIPU UCHBITAHUM HA IIOBBLIIICHHYIO YAacTOTY BpAlUCHUS, a TaKXKe IIpU
OIIpEC/ICHUM TOKA U ITOTEPh KOPOTKOIO 3aMbIKaHU. B mocaenHeM ciydyae nepen HadajJoM oIlbiTa 00s3a-
TEJILHO JTOJIKHO OBITH IIPOBEPEHO HAIIPABJICHUE BpallCHUA.

(U3Menennada pegaknusi, Usm. Ne 2).



I'OCT 7217—87 C. 27

HPUHTOXEHHE |
Oo6sa3amenvHoe

Gopma |

Onpe_ﬂeﬂeﬂne HapaMeTpoOB HAMATHHINBAKOIICTIO KOHTYPA IO A4HHLIM OIIbIT4 XO0J0CTOI'0O X04a

[1pu HanpsxeHuu,

EaxyvHnnel - N | Ilpu HanpsaxeHuy,
. o . [1py HOMUHATIBHOM COOTBETCTBYIOIEM
Mopmyra n3MepsIeMoii T COOTBETCTBYIOLEM
| HaTIpSKeHU U OTIBITY KOPOTKOTO | |
BEJIMYVHBI OIIBITY HATPY3KHU
3aMbIKaHUs
UE]J B
Im = 15 sin @) A
P Bt
R 10 OMm
U
20 = ' OMm
I
- Pcm
31 m
. —, _ |
Xm = \/ Z{} — (R]_O + Rm)z— OM
| -2
Rm
Em = P CMm
ZLm
Xm
bm = — CMm
A

* OTbITHBIE TAaHHBIE.

** HanpsixxeHne, COOTBETCTBYIONIEE OIBITY KOPOTKOI'O 3aMbIKaHUs, 1PU fi # f;, HEOOXOAUMO TTIPUBECTU K HOMMU-

HaJIbHOM YacToTe fy, Uyy = U

.f(cbf_;-
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OGopma 2

OnpeneacHue napaMeTpoB KOHTYpPa POTOPA MO JAHHBIM ONBITA HATPY3KH

EayHnusl usMepsieMon

* OTIbITHBIE HJaHHDIC, 4 TAKXKC [1dPpdAMCTPbl HAMAI'HWNYHWMBAKOUICT'O KOHTYPd [IPDHU COOTBCTCTBYIOUICM HAIIPAXKCHHUUN

13 gpopmsl 1.

bopmyia | 3HaYeHUd BeJIMYUH
BEJINYM HbI
U;;‘b B
I A
P Bt
S —
R OMm
g ,:n CM_'
b CMm
0’
Zs = ]_Cb OM
Liy
| P
R - -
A) 3 ]cgb OM.
Za82=Rur+ X OMm
@ =n2_g C
= M
Zmo "
X.m 2
b2. = Zig bm CwMm
, , , 2
ya=g3+b; Cm
| b
X2 = 22 Om
V3
Ry=55.8 OM
V3
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OGopma 3

Oﬁpeﬂeﬂeﬂﬂe napaMeTpoOB KOHTYP4 POTOP4 MO AAHHBIM OnIbITA KOPOTKOro 3aMblKaHNA

Enxunanisl uamepseMoit

dopmyna ] 3HAYeHUs BEIUYNH

Uk B

1 x¢» A

P Bt

P Om

fx '

o CMm

b CMm

S = j; _

Ls = i{g OmMm

R = : }Eq} OM
Ay = \/ Y % - E OMm
Ry =2 WSRI . OM
Xm 2 = /g‘f OM
Zim2=Rma+ X2 Owm?

Rin 2
g2 = 72 Cwm
s = )Zf 2 by Cwm
yr=g2+b) Cm*
X2 = b_22 OM
)2
R=%.5 Om
¥

*OnbITHbIC JaHHbIE WX JaHHble U3 QOpMbI 1.
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Gopma 4

Borunciaenne padoyeii XapakTepUCTHKH MO CXEME 3aMEIeHusT ¢ OOHAM KOHTYPOM Ha POTOpE

(opmyiia EavHunel usMepsseMoi BETUUYUHBI 3HauEcHU

A) — S, 8 ... 8y, .. 1,5 Sy, Sko
R>/S OM
X3 Om
Z3= (R3/87+X3 Cm
gz—%;f CMm
D CMm
Em2=8m+ 82 CMm
&r*%% Cm
b, CMm
bm 2 = bm + b2 Cm
ymzﬂgﬁz+bﬁz Cum’
RmZﬂé%E OMm

Y m?2
R 1p Om
Ry = Rmo+ Ry p OM
X@gﬂf%i Om
Y m?2

Zi=\ R5+ X2 Om
Ip = ? A
P =314 R Br
Pu =314 Ry, Bt
P cm Bt
Poy = P1 — Pyt — Pen Bt
Puwr=Psy- S Bt
P vex Br
P 106 Bt
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IIpodoaxncenue
Dopmyra EnvHnnsl n3mMepaeMoil BeJTNYUHBI 3HayeHUA
ZPﬂPj;ag]_+PCT+PM‘2_+PM@X'+PH(}6 BT
Pr=P-ZP Bt
B 4 ¥ P
n=100]1 P %
\ J
COS (@ = LS
(P — Z o
M = 9550 22 Hov
n
* — OIIBbITHBIE JaHHbIC WX AaHHble 13 dopM |—3
gy U b, NMpu HOMWHAJIbHOM HaIlpsSKEHNN
HPHTOXEHHE [. (N3menennasa penakuusg, Mzm. Ne 2).
HPUHTOXEHHUE 2
ObsazamenvHoe

OINPEAEJIEHUE PABOUYUX XAPAKTEPUCTUK IIOCPEJACTBOM KPYIOBOU JUATPAMMUEI

1. Ucxoansle naHHble 4151 HOCTPOCHHUS AAATPAMMBI

1.1. McXomHBIMU JAaHHBIMU 1A [IOCTPOCHUS AuarpaMMbl ABUraTes Jr000ro BUaa sSBJISIIOTCH:

(pa3HBIN TOK XOJOCTOIO X044 [y IIpy HOMUHAJIBHOM HaIlpsLKeHnuun U, 1 HOMUHAJIbHOUN 4acToTe f,

PA3HOCTb MEXAY MOTEPIMU XOJOCTOrO X04a MpyU HOMUHAJIBHOM HarpsKeHuu U, 1 MEXaHUYECKUMU ITOTEPIMU
P 0 P MEX >

JVHeHOEe HanpsxeHue U, COOTBETCTBYIOIIEE TOKY KOPOTKOIro 3aMblkauus [, = [;;

[1OTepU KOPOTKOIO 3aMbIKaHUY P, COOTBETCTBYIOLINE TOKY [;;

(pa3HBIN TOK KOPOTKOTO 3aMbIKaHus [ 7/, paBHBIN 2,5—4-KpaTHOMY 3HAUYECHUIO HOMUHAJILHOIO TOKaA /]

JIMHeHOe HanpsxeHue U, COOTBETCTBYIOLLEE TOKY [ ¢;

[1OTEpU KOPOTKOI'O 3aMbIKaHUs P ¢, COOTBETCTBYIOLIME TOKY [ ¢;

conpoTuriieHue passl OOMOTKU cTaropa Ry, NMIPpUBEIACHHOE K pacueTHON padoueit temneparype 110 ' OCT 25941;

conpoTuricHue Ppasbl OOMOTKU cTaTopa Ry’, NBMEPEHHOE HEMOCPEACTBEHHO MOCIIE OIPEACIICHUS HAIIPSXKEHUS
U, n norepb Py

corpoTtusiieHre ¢asbl OOMOTKY craropa R;”, UBMEPEHHOE HEIMOCPEACTBEHHO I10CTIE ONPEASTCHUS HAMIPSIKEHUS
U? nnorepp Py

(M3menennaa peaakuusga, M3m. Ne 1).

1.2. JIOMOJHUTEIILHBIMU UCXOAHbIMU HAHHBIMU IJ18 IMOCTPOECHUY AuarpaMMbl aBurarensd ¢ dpasHbIM pOTOpPOM
SIBJISIFOTCSL .

ko3(dPpuuyeHT rpanchpopmanun K. ;

conpoturieHue dazbl OOMOTKU poropa R,, IIPpUBEAECHHOE K pacueTHOM padboueil temreparype 1o 'OCT 25941.
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1.3. /lormoaHuTeNbHbIMU UCXOOHBIMUA JaHHBbIMHW IJIsI TIOCTPOECHUS AUarpaMMbl ABUTATENISI ¢ KOPOTKO3aMKHVTBIM
POTOPOM C IVMTYOOKUM T1a30M WIU € IBOMHOM KJIETKOU poOTOpa SIBISIIOTCSH:

JIMHENHOe HallpsKeHMe KOPOTKOTO 3aMblkaHus U |, Mpy MOHUXEeHHOM YacToTe /' M TOKE KOPOTKOrO 3aMbIKaHUsI
I = Iy, | __

MOTEPU KOPOTKOTO 3aMblKaHus P, Ipy MOHKEHHON 4acToTe /', COOTBETCTBYIOLINE TOKY /..

Il pyuMeuanue. 3HaUCHUE MOHUXKECHHOM YacTOThl /' HE HOIKHO IIPEBOCXOAUTL S Il HE3aBUCUMO OT
HOMMWHAJILHOTO 3HAYEHUSI 4acTOTHI /.

(M3meHnenHaga peaakuuga, M3m. Ne 1).
2. O0padoTKa HCXOJHBIX AAHHBIX

2.1. Ilo manHbBIM, NIepeuynucieHHbIM B I1. 1.1, HAAJIEXXUT BbIYUCIUTD:
YCJIOBHBIN (Pa3HbIil TOK KOPOTKOTIO 3aMbIKaHu [, 1pU HOMUHAJILHOM HanpsokeHuu U, nno ¢popmyie (uepr. 11).

. U,
IK — IH' 71
/
Y ‘[ﬁH
A Ly (1)
// /‘%]ﬁ: ([frb')
7~
I" / !
kg - - T / I
|
I1.=1, |
|
0 Ue U U U, U

Yepr. 11

YCJIOBHBIE ITOTEPU KOPOTKOTIO 3aMblKaHus P, ripyu Ttoke [, 11o popmyie

YCJIIOBHBIN (Pa3HbIN TOK KOPOTKOTO 3aMblKaHU [ .1 IIpY1 HOMUHAIBbHOM Harpsikenuun U, no gopmyse (uept. 11).

. U
=17 —,

K U;’

YCJIIOBHBIEC ITOTEPU KOPOTKOIO 3aMblKaHUd P, IIpy ToKe [y 11o popmylie

N,
n

1’
\ )

Pﬁig PK

(M3menennaga penakmusa, Usm. Ne 1).
2.2. Ilo naHHBIM, MepeducIeHHBIM B I1. 1.2, HaUIeXUT BBIMUCIUTL corpoTuBieHue drasbl 0OMOTKU poTopa R 7,
[IPUBEACHHOE K YMCIY BUTKOB OOMOTKHU cTaTopa 110 popmyle
. p o
2.3. Ilo panHbIM, nepedynciaeHHbIM B 1111, 1.1 1 1.3, HamIeXXUT BBIUUCIIUTD:
YCIIOBHBIN (Pa3HBIMA TOK KOPOTKOI'O 3aMblKaHU A IK" [IpY HaIIpsSXKEHUN, BO CTOJIBKO pa3 MEHbIIEM HOMUHAJBHOIO,
BO CKOJIbKO pa3 MOHMKEHHas 4acToTa f° MeHbIlle HOMUHaJIbHOH [, 110 (popMyJie

U, f
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YCIIOBHBIE ITOTEPU KOPOTKOTO 3aMblkaHus P/ 1npu toke [ 1o dopMyie

pProp KY
K~ “ka |7 |
/

H

YCJIOBHBIN (Pa3HBIA TOK KOPOTKOI'O 3aMbIKaHus [ ., IIpy HOMUHAJIBHOM HanpsaxeHun U, 1o popmylie
o= U,
K3  1H ;5 >
Uk
YCJIOBHBIE TTOTEPU KOPOTKOI'O 3aMblKaHU P, COOTBETCTBYIOLINE TOKY [ ., 110 (popMyJie

2
Py = Pyn |51 s

YCIAOBHBIN (Pa3sHBIN TOK KOPOTKOI'O 3aMbIKaHU [ 4 IIpU HOMUHAJIBHOM HalpskeHuu U, 1o gpopMmyie
U

fk4 = IK” — .
UK

YCJIOBHBIEC ITOTEPU KOPOTKOIO 3aMbIKaHUA P4, COOTBETCTBYIOIINE TOKY [ 4, 110 poOpMyIie

2
(] 4

]!!
.

PK4 — PKH

(N3menennas pegakumsa, M3m. Ne 1).

3. Buioop macmTadoB
3.1. Macurrad Toka ciaeayer BbIOUpaTh TaAKUM 00pa3oM, YTOOBI JIMHA BEKTOpAa HOMUHAJIBLHOIO TOKA [, Obljla He
MeHblIe (50£15) mm:
I MM = A.

[lpnmeuanne. Ilpumanbix uucnax nap rnojacoB, 0OCOOEHHO ITpHU p = |, peKOMeHAyeTCs IPUHUMATD JJIUHY
BEKTOpa ToKa [, OamXe K HIWXKHEMY M3 VKa3aHHBIX IIpeaesioB, a IIpyM OOJIBIIMX YMCIax rap IOJICOB — OIuXe
K BEpXHEMY IIpeacy.

3.2. Macurrab MOIIIHOCTU TTpY BbIOpAaHHOM MaclTade Toka A OYIET paBeH:
3 Uy A
1000

| MM = KBT.
3.3. Macurad MOUHOCTH IpY ITOHMXEHHON YacToTe /7 OyIeT paBeH
3UpA

I MM = 500 7 KBT.

4, IlocTpoenne okpyxKHOCTEH TOKA

4.1. /lna pBuraresel ¢ KOPOTKO3aMKHVTBIM POTOPOM C ITPOCTOM KJIIETKOU ITOCTPOEHHE OKPVKHOCTU padouux
TOKOB HAIJIEKUT MIPOU3BOIUTL CAeAVIOLIUM ob0pa3oM (depT. 12):

[TocTpouTs ToOuKy 0 — KOHEL BEKTOPA TOKA XOJIOCTOr0 Xoaa fy — 1o ToOKy [y 1 nnorepiaM Py — P,ex, OTKIIAOBIBAS
[TOCJAEAHNE OT TOPU3OHTAILHOM OCH, IPOBEACHHOM Uepe3 I10dI0C auarpaMMbl (), U II0JbL3YsICEk MaclITadbaMy TOKa
1 MOIIHOCTU, BbIOpaHHbIMU 110 II1. 3.1 1 3.2, 1 npoBecTu uepe3 Touky O npsmyro OG, napaijiejbHVIO TOPU30OHTANb-
HOM OCH.

[TpoBecTu uepes3 Touky O npsamyro OD 1mon yvriioM o K rnpsamoit OG, ornpenensseMbM 110 popMyIie
2 Iy R,

U

sin o =

[TocTpouTb TOUKY K YCJIOBHOIO KOPOTKOIO 3aMbIKaHUs 0€3 yueTa HACBILICHUS 10 VCJIOBHOMY TOKY KOPOTKOIrO
3aMbIKaHU4 [, 1 YCIIOBHBIM ITOTEPSIM KOPOTKOI'O 3aMbIKaHus P..

[IpoBectu uepes Touky O n K oOKpyXHOCTb ¢ eHTpoM C Ha rnpssMoil O, sBJSIOLIVIOCS OKPYKHOCTbIO pabouunx
TOKOB [IBUTaTEsl.
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Yepr. 12

[TIposecTu yepes Touku O u K nipsimyto OK, aBISIIONIVIOCS JIMHUENR OTHABAEMON MOoILHOCTU Py = ().
Ilposectu npamyo OB non yrjiom vy K npsiMoii OD, onpenesnsgeMbIM 110 GopMyIie

D, R,

gy = Una

roe D, — nuaMeTp OKpYKHOCTU pabounx TokoB OKD B ammniepax. [Ipsamas OB aBnsieTcs JUHUAEH BPallAlOIIero MOMEHTA
M= 0 a TOuKa B ee nepeceyeHms ¢ OKpYXHOCTbIO OKD — TeopeTUuecKO TOUKON 6ECKOHEUHO-00IbILIOTO CKOIbKEHU S

WHAYH

— O,

(U3menennaa penakumg, Mzm. Ne 1).

4.2. Inga nurareneil ¢ (pa3HbIM POTOPOM ITOCTPOEHUE OKPYXKHOCTU pabOymMx TOKOB CJEAVET TMPOM3BOINUTD
1ogodHo 1. 4.1, 0AHAKO JUHUIO OTAABAEMOU MOMIHOCTHA Py = 0 HaUTeXXUT IMPOBOIUTE Yepe3 TOUKU O u A; 1ocieaHsIs
ABJAETCS TOUKOW TCOPECTUYCCKOI0 KOPOTKOI'O 3aMbIKAHMS IIPpY 3HAUEHUAX I1apaMEeTPOB, COOTBETCTBYIOINX HOMMHAb-
HOMY pexXumy (depT. 13), u ee nojoxeHue Ha okpyxHoctn OKD onpenengercs cieayrommuM o0pasoMm: U3 Touku K
OMYyCKAaeTCs MEePHeHANKYIsIp Ha NpaMylo OG u oT Touku F ero rnepecedyeHus ¢ npsaMoii OB OTKIanbIBaeTcsl BBEPX
OTpe30K FA’, fiuHa KOTOpOro orpenaeisiercs 1o Gopmylie

4.3. Jna nsurateiiel ¢ KOPOTKO3aMKHYTHIM POTOPOM € IJIYOOKMM I1a30M WIM ¢ [JBOWHOM KJIETKON poTopa
MMOCTPOCHUE OKPYKHOCTU pabOUYMX TOKOB HANJICXKUT NPOU3BOAUTDL CIIeAYIOUIUM obpa3oM (depT. 14):

rocTpouTh TOUKY O cornacHo 11. 4.1 1 Touky K’ 110 YCIIOBHOMY TOKY KOPOTKOIO 3aMbIKAHUS [IPY MTOHKEHHOM
yacToTe / | M COOTBETCTBYIOIIMM €MY YCJIOBHBIM MMOTEPSIM KOPOTKOIO 3aMbIKaHUs P -

M3 roukn O nposecty nyu OK’ 1 MOBEPHYTHL €0 O YaCOBOM cTpeike Ha yron o — o B nosioxenue 0K-, 3aech

f [ 2 Iy R
f f UHE[J '

W3 rouku O panmycoMm OK’ cienarh 3acedky Ha HampasieHue nyya OK? B Touke K.

[Iposectu uepes Touku O u K, okpyxuHocts OK,D, ¢ ientpom C, Ha 1ipaMoi OD,.

BoccranoBuTh n1Ba neprieHaukynsapa K rnpsamoi OD,: u3 uenrpa C, 10 nepeceueHus ¢ NMPOLOKEHUEM MPIMON
OK; B Touke K/ 1 13 TOUKU [y; Ha MOCIEAHEM OTJIOXUTb BBEPX OTPE30K

g0 =4 tg o=

DQA’22C2K2’J%;

npsiMas OA" aBisgercs JUHUENR oTaaBacMoi MomHoctu Py, = 0, a Touka A ee mnepecedyeHus ¢ OKpyxkHoctbio OK, D
TEOPETUUCCKON TOYKOHM KOPOTKOIO 3aMbIKaHWS IIpU 3HAYCHUAX MapaMeTpoB, COOTBETCTBYIOUIMX HOMUHAJIBHOMY
pPEXKUMY.

[IpoBectn nmuHuio OB, ABIAOILYIOCH JIMHUAEH Bpallaloliero MoMeHtra M = 0, mon yrioMm y K npamoi OD, u
MPOOOIKUTL €€ [0 IlepeceueHns ¢ IepreHankyiaapom [hA’ B Touke B’; Touka B mepecedeHUsT 3TOU NPAMOU C
OKPYXHOCTBIO UKDy ABISIETCH TEOPETUUECCKON TOUKON OECKOHEYHO OGOJIBIIOIO CKOJMBKEHUA S =

(U3menennasa pegakumga, Mzm. Ne 1).
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5. OnpenejeHre HOMUHAABHOTO TOKa ¥ HOMHHAJABHOIO KO3(p(PHUIUEHTA MOIIHOCTH

Jns1 nBuraTtenell BceX BUOOB OIpeleyieHUs1 HOMMWHAJIbHOIO TOKa 1 HOMUHAaAbHOIO KO3 pulureHTa MOLIHOCTU
CJIEAYET ITPOU3BOANTL OJMHAKOBBIM 00pa3oM: NEPIEeHAUKYISIPHO TOPU30HTAJIBHOM OCH CJIeAVeT OTJIOXKUTH B MaciuTade
MOIIIHOCTHY OT JIMHUM Bpalarwuero MomeHra M = (0 HOMUHaJIbHBIA MOMEHT M, B KBT, BBIYMCICHHBIN 110 PopMyJie

(PZ_I_PMC}{_l_PHOG)_

}i

rae P, — HOMUHAabHasA oTaaBaeMas MOLIHOCTb, KBT;

Pro6 — D100ABOYHBIE ITOTEPU IIpU HArpyske, onpenensgeMsie rmo m. 11.3 u 'OCT 25941;
1. — 4aCTOTA BpALLlCHUs MAarHUTHOTrO I1OJsl, MUH 1

1,, — HOMAHAIbHAS YaCcTOTa BpalllCHUs ABUraTeNs, MAH ~ !;

[lpnMeuvanne. 3HaueHusd Py U n, Ha JAHHOW CTAAWU ITOCTPOCHUS €€ HEW3BECTHbLI U MPUHUMAKOTCS 10
HOMMWHAJIbHBIM JaHHbIM.

3acedka OTPe3KOM TaKOU IJIMHbI Ha OKPYXHOCTb pab0OUMX TOKOB [1aeT TOUKY L— KOHel BeKTOopa HOMUHAaJILHOIO
toka [,. Jnvua LN neprieHaukysispa, ONVIIEHHOIO M3 TOYKM L Ha TOpU3OHTAILHYIO OChb, B Maclitabe MOLIHOCTU
MPEeACTABISET MOABOANMYIO MOIIHOCTL Py (uepT. 15).
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N3 nmomoca nguarpammel O paguycoM 100 MM onucarh AVIY MEXIY FOPU3OHTAILHON Y BEPTUKAIBHOM OCIMU,
rpoekuys orpeska Oy P — NpoaoKeH s BeKTopa ToKa [, 10 rnepecedeHns ¢ 3TOM AYyroM Ha BEPTUKAIBHVIO OCh JAET
3HaueHre KO3 puleHTa MOIIHOCTU CcOs ¢ B Maciirade 100 mm = 1,0.

(M3menennaa peaakuusg, M3m. Ne 2).

6. [locTpoeHne mMKaabl CKOJIbXEHHS

19 1moCcTpoeHns LIKaIbl CKOJBbXEHUS CIIEAVET OTJIOXUTbL OT TOUYKU B — TeopeTUYeCKOM TOUYKU OECKOHEUHO-
OOJIBIIIOIO CKOJIBLXEHUS — [IapaIeIbHO JUHUM Bpalatoumero MmomeHra M = 0 orpe3ok BJ mivHa KOTOpOro /, MM,
OIpeeISIeTCs CIEAVIOIUM 00pa3oM:

111 ABUraTeer ¢ KOPOTKO3aMKHVYTBHIM POTOPOM C ITPOCTOM KIIETKOM — U3 paBeHCTBa (ueptT. 12)

A

_FK
[ = OF 1000
111 ABUATaTene ¢ (pasHbIM pOTOPOM — U3 paBeHCcTBa (UepT. 13)
A
= OF 1000

IJ1s1 ABUTaTejiell ¢ KOPOTKO3aMKHYTHIM pOTOPOM ¢ IJIYOOKMM I1a30M WM C JABOMHOM KJIETKOW poTopa — U3
paBeHcTBa (ueptT. 14)

A’ B’
= 2551000 .

Yepes Touky J IIpOBECTU TIEPIICHAUKYIISAP K TIPSIMOM, IMPOXOASIIEH Yepe3 LEHTP OKPYXHOCTU padbouyux TOKOB C
(i C5) ¥ TOUKY B, U OTJIOKUTH OT TOUKU J BBEpX MWIJIMMETPOBYIO 1iKany (uept. 15). Ilpamas, coeaquHsgtoias Touky B
C KOHLIOM BeKTopa Toka [, Toukol L — orcexaeT Ha 3TOH 1IKaje ckojbxeHue S B Macmrade 10 MM = 1 %.

100MM

Yepr. 15

7. OnpeneneHne MaKCUMaJbHOTO MOMEHTa

JIg gBUraresicii ¢ KOpPOTKO3aMKHYTBIM POTOPOM € IPOCTOM KJIIETKOWM M AJis1 ABUrareieil ¢ (pasHbIM pPOTOPOM
[TOCTPOUTD TOUYKY Ky IO YCIIOBHOMY TOKY KOPOTKOTO 3aMblKaHW4 [ .| 1 YVCIOBHBIM ITOTEPSAM KOPOTKOIO 3aMbIKaHUS P
1 yepe3 Touku O 1 Ky IIpOBECTU OKPVKHOCTE OKi(Dy, ABIAIOUIVIOCS OKPYXHOCTBIO TOKOB IIEPEIPY3KY ABUTATEN,
OJIM3KOM K ero ornpokuabiBaHuio (4epT. 16), ¢ neHtpom 'y Ha npsmoii OD.

N3 nenrpa €y okpyxkHocTu OKy[)y BOCCTAHOBUTL MEPICHAUKYSIP K JUHUM Bpallawoliero MomeHra M = 0 go
nepecedyeH s ero ¢ 3Tol OKPYKHOCTBIO B Touke S 1 13 Touku O panuycoMm OS chenaTh 3aceyKy Ha OKpYyKHOCTh OKD
B TOYKe M 13 3TOM TOYKHW OITYCTUTL IEPIICHAUKYIISIP HAa TOPU3OHTAJILHYIO OCb U 4epe3 TOUKY (J ero repeceucHusd ¢
JMHUEN Bpalatolrero Momedra M = 0 niposectu nipamyto 70, napauienbuyio quaun OD. [lnuua ST neprieHauKyispa,
ONYIICHHOIO M3 TOYKM S Ha 3Ty NpIMVYIO, B MacliTadbe MOILIHOCTU IPEACTaBASIET MAaKCUMaJIbHBIA MOMEHT M. .., a
npssMass O1 — quHuo moMeHTa M; = 0 gng okpyxHoctu OK{D{ TOKOB NEperpy3ku OBUTrATEeM, OJIU3KON K €ro
OIPOKUIIBbIBAHUIO.
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JI1s nBurartesieil ¢ KOpOTKO3aMKHYTBLIM pPOTOPOM € IMTYOOKHUM I1a30M WJIM € JIBOMHOM KJIETKOUM poTOpa CJlEAyeET
[TOCTPOUTDL JIBE BCIIOMOraresjbHble OKpyXKHOCTU OK3 D3 u OKyDy4 ¢ uenTpaMu Ha nipamoil OD—Cy; 1 C4 0 YCITIOBHBIM
TOKaM KOPOTKOI'O 3aMbIKaHUs [ 3 U g4 U YCIIOBHBIM MOTEPAM KOPOTKOI'0O 3aMblKaHus P53 1 P4, MOJIb3YICh MacluTabamu
TOKA U MOIIIHOCTHU 110 11. 3 (depT. 17).

[Tocrponts okpyxHocTb OSDs ¢ ueHrpoM Cs5 Ha NIpsMoil O, IBISIOMIVIOCS OKPYKHOCTBIO TOKOB TE€PErpy3Ku
aBuararesst, 0JIM3KON K €ro OIPOKUAbIBAHUIO, THAMETP 3TOH OKpyXHOCTU ODs HAXOIUTCSI B TAKOM K€ OTHOLIEHUU K
auaMeTpy OD, okpyxuoctu OK,D,, xak nuamerp ODy okpyxHoctn OKyD4 x nuamerpy ODs okpyxHoctu OK;Ds

oDs 0D,

0D, ~ OD;

OrnpenennuTb MakCUMaJbHBIW BpallalOIIUi MOMEHT My, 10 TpeIbIOVIIEMy, HO C 3aMEHOW OKPYKHOCTHU
OK; DjokpyXHOCTBIO OSDs n okpyxkHoct OKD — okpyxHocTbio OK5D5.
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HPUHITOXEHHUE 3
Cnpasouroe
IlepeyeHs CTAHAAPTOB Ha APYrue BUAbI MCIBITAHUIA
['OCT 11828—86 — Hs3MepeHue cONPOTUBJIEHUS] 30N OOMOTOK OTHOCHUTEIBHO KOpIlyca ABUraTesss 1 MexXay
OOMOTKaMH.
HUcnbiTanus:

MEXIYBUTKOBOM M30JSILIMM HaA 3JIEKTPUUYECKYIO I[IPOUYHOCTD;
M30JII1MA 0OOMOTOK OTHOCUTEJIBHO KOpITyca ABUraTess 1 MeXIy OOMOTKAMU Ha 3JIeKTpudec-
KVIO ITPOUYHOCTD;
MTpY MOBLILLIEHHOM YaCcTOTE BpallleHUS;
Ha KpaTKOBPEMEHHVIO TEPErpy3Ky I10 TOKY;
BO3AYXOOXJIaauTENIEN.
W3MmepeHune CONpOTUBICHUNA TEPMOMETPOB COIIPOTUBJIEHUS TIPU TEMIIEpATYPE OKPYXKAlOleH
Cpenbl.
HU3MmepeHune TeMriepaTypbl 4acTe 3JEKTPUUYECKON MAIlVHBbI.
M3MepeHue 3J1eKTpUYECKOro HaIlpsKeHUA MEXIY KOHLIAMU Bajla U IIpOBEepKa COCTOSHUA U30-
JISI WU OI1op.
OripeneneHne IMHAMUYECKOTro MOMEHTA UHEPLIUU pOTOopa.

[OCT 11929—87 — WaMepeHHne ypoOBHS IIYMa.

[OCT 12259—75 — OrnpenenecHue pacxola OXJ1axaallliero Bo3ayxa.

['OCT 14254—96 — IlpoBepka cTerieHM 3alllUThl ABUraTessi U €ro BbIBOAHOI'O VCTPONCTBA.

[TOCT 15543.1—89 — HMcnbiTaHus Ha CTOUKOCTb K KIIMMATUUYECKU BO3NEUCTBYIOIIUM (PakTOpaM.

['OCT 16264.0—85 — WMcnblTanue apurareaeil maiaoi momuHoctu go 1000 Br.

[OCT 16962.2.—90 — HMcnbiTaHus Ha CTOMKOCTb K MEXaHUUYECKUM BO3ACHUCTBYIOWIUM (hpaKkTopaM.

[TOCT 20815—93 — MamuHsbl siekTpudeckue Bpalnarolecs. MexaHuueckass BUOpanusi HEKOTOPbIX BUIOB Ma-
IIIMH C BLICOTOM OCH BpallleHUs1 56 MM U Oosiee. MaMepeHue, olieHKa U JOIYCTUMbIE 3HAYeHUS.

HPHAOXEHHE 3. (N3meHenHnas peaakuusg, U3m. Ne 2).
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NHOOPMALINMOHHBIE JAHHBIE

1. PASPABOTAH U BHECEH MunaucrepCTrBOM JEKTPOTEXHHYECKON NPOMBINLIEHHOCTH
2. YTBEPXJIEH U BBEJEH B AEMCTBUE Ilocranosiaennem I'ocynapcreennoro komurera CCCP no

crangapraMm ot 25.03.87 Ne 891

N3menenne Ne 2 npuHaT0 MeXrocyaiapCTBEHHBIM COBETOM IO CTAHAAPTHU3ALMHU, METPOJIOTHHA U CEPTU(PUKA -

M (mporokoa Ne 19 or 24.05.2001)
3a NpUHATHE U3MEHEHHS MPOroJIOCOBAJIH:

HanmenoBanue rocyaapcTna

HaumMeHoRaHMe HAIIMOHANIBHOTO OpidHad 1O CTAHAAPTHU3dH AN

A3zepbaimkaHckasa Pecrniydiurka
Pecrniydiimka ApMeHus
Pecniybimka benapych
['py3usd

Pecniydsinka KazaxcraH
Kebipreidckast Pecriyonuka
Pecrniybnuka Mosnosa
Poccuiickag ®enepanus
Pecniyonmka Tamxukucran
TypkMenucran
Pecniybnuka Y3bexkucraH
YKpauHna

A3roccranuapr

ApMroccranaapr

['occrannapr Pecriydonuku benapych
['py3cranpgapt

['occrannapt Pecriydiuku Kaszaxcral
KbIpreiacranaapt
MonnoBa-CraHgapT

['occrannapt Poccun
Tamxukcranoapt

[ naBroccnyx0a «lypkMeHcrangapTiapb»
Yaroccrannapr

['occranmapT YKpauHbl

3. Crangapt nojanoctoio coorsercrsyer CHB CT CHB 168—85

4. CTangapr HOJHOCTBI0 COOTBETCTBYET MEKIAYHApOAHbIM cranmapramMm MOK 34—1—83 u MK 34—2—-72

5. Bzamen 10CT 721779

6. CCbIUVIOYHbIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

O6o3HaueHre HTJl, Ha KoTOpwIi jHaHa CcChliKa

Homep nyHKTa, NpyuioXeHUs

[OCT 12.1.004—91
['OCT 12.3.019—80
['OCT 10169—77
['OCT 11828—86
['OCT 11929—87
['OCT 12259—75
['OCT 14254—96
['OCT 15543.1—89
['OCT 16264.0—85
['OCT 16962.2—90
['OCT 20815—93
['OCT 25941—383
[OCT 27222—91
['OCT 27223—387

12.1
12.1

9.1
1.3, 2.1, 6.1, 6.2, 8.1, 8.6, 8.7.1, 11.3.3, npunoxenue 3

[Ipunoxenne 3

[Ipunoxenue 3

[Ipunoxenne 3

[Ipunoxenue 3

[Ipunoxenue 3

[Tpunoxenne 3

[Ipunoxenne 3

7.1, 7.3.1, 7.5, npunoxeHue 2
2.1

6.7

7. U3AAHHUE (asryct 2003 r.) ¢ U3menenusamu Ne 1, 2, yrBepxkaeHHbiMM B jaekadpe 1989 r., asrycre

2002 r. (UYC 490, 11-2002)
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