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Vr1BepxkaeH u BBeaeH B neiictBue [locranoBnennem I'ocynapcrBennoro komutera CCCP no
cta”zaptam ot 15 aBrycra 1986 r. N 2403.

Hacrosimuii crangapT pacnpoCTpaHseTCss Ha BpallalolMecs 3JEKTPUYECKHE MalllHBI
MIOCTOSSHHOTO U TIEPEMEHHOT0 TOKa 0€3 OrpaHM4YeHHs] MOIIHOCTH, HANpPSDKEHUS, 4YacTOThl H
yCTaHaBJIMBAET METO/Ibl HCIIBITAHUM, OOIINE AJIS SJIEKTPUUECKUX MAILIMH BCEX BHJIOB; CIIELUAJIbHbIE



TpGGOBaHI/ISI MO UCHBITAHUAM SJICKTPUYCCKUX MAlllMH OTACJIbHBIX BUJOB NOJIKHBI YCTAaHABJIIMBATHCA
CTaHJapTaMHM Ha METO/JbI HUCIIBITAaHHI SJICKTPUYCCKUX MAIIHWH 3TUX BUIAOB, a TAKXKEC TCXHHUYCCKUMU
YCJIIOBHUAMHA Ha KOHKPCTHBIC BUABI DJICKTPUYCCKUX MAIIIWH.

CranmapT HE pacmpoOCTpaHIETCS Ha DJJICKTPUUYECKHUE MAIIMHBI, TpeAHa3HAYEHHBIC IS
HpI/IMeHeHI/IH B 60pTOBI>IX CUCTEMaAxX IIOABUKXHBIX CpeI[CTB HA3€MHOI'0O BOJHOI'O H BOSILYH_IHOFO
TPAHCIIOPTA, U Ha DJIEKTPUUECKHUE MAIIUHBI, HA KOTOPBIC YCTAHOBJICHBI CIIEIIUATbHbIEC TPEOOBaHUS,
yTBGp)KI[CHHLIC B yCTaHOBHCHHOM HOpH,Z[KC.

(B pen. Usmenenus N 2, BBemenHoro B paeiictBue IloctanoBnenmem [occranmapra PD ot
08.08.2002 N 294-crT)

B cranmapre yuteHsl TpeOOBaHHS MEXIyHApoaHbIX cTaHmaptoB MOK 60034-1 B uacrtw,
Kacaroleics ucneitanui, 1 MOK 60279.

Crangapt npuroJieH AJs 1esel npoBeaeHus cepTUPUKALMOHHBIX UCIIBITAHUM.
(B pen. Usmenenus N 1, BBegennoro B naeictBue Ilocranosnennem [occranmapra PD ot
28.12.1999 N 723-ct, U3menenuss N 2, BBeneHHoro B neiictBue IloctanoBinenneM ['occranmapra
P® o1 08.08.2002 N 294-cT)

CranmapT ycTaHaBiIMBaeT OOIIME MpaBHia MPOBEACHUS HMCIBbITaHUHN (pa3za. 1), TpeboBaHms K
M3MEPUTENBHBIM TPUOOpaM U U3MEPEHUIM (pa3/l. 2) U METOABI CISAYIOMINX UCIIBITAHHNA:

U3MEPEHUE COIMPOTHBIICHUH OOMOTOK TpPH IMOCTOSHHOM TOKE B MPAKTHYECKH XOJIOJHOM H
HarpeToM COCTOSIHUM M COIpPOTHUBIICHHMM TEPMOMETPOB COIPOTUBIICHUS IIPU TEMIIEPAType
OKpY’KaroIen cpesl (pasza. 3);

WCIIBITAaHUE MAIINHBI IIPU TOBBILIEHHON YacTOTe BpamieHus (pasa. 4);

UCTIBITAHUE TIPU KPATKOBPEMEHHOM IMeperpy3ke Mo TOKY HJIM 10 BpallalomeMy MOMEHTY
(pa3n. 5);

U3MEPEHUE COMPOTUBIICHUS M30JSIIMA OOMOTOK OTHOCHTEIBHO KOPITyCa MAIIWHBI U MEXKIY
00OMOTKaMU, COMPOTUBIICHUS U30JISIIIAA TEPMOMETPOB COMPOTUBIICHUS U CONIPOTUBIICHUS U30JISALIUN
MTOAIIUITHUKOB (paz. 6);

UCTIBITAHNE H30JIAIMU OOMOTOK Ha 3JIEKTPUYECKYIO0 IMPOYHOCTh OTHOCHUTEIBHO KOpITyca
MAIIIMHBI B MEXTy OOMOTKaMH (pasf. 7);

UCTIBITAHNE MEKAYBUTKOBOM M30JSILIMA OOMOTOK Ha 3JIEKTPUUYECKYIO IPOUYHOCTH (pas. 8);
U3MEpEHNE TeEMITEpaTyphbl 4acTel JIEKTPUUECKUX MalIuH (pas. 9);
UCTIBITAHUE JIEKTPUYECKUX MalllMH Ha HarpeBaHue (pazza. 10);

OTpeIeJICHNE BPAIIAIOIIMX MOMEHTOB M IYCKOBBIX TOKOB JBUTATEJICH MEPEMEHHOTO TOKa U
CUHXPOHHBIX KoMIeHcaTopoB (paza. 11);

U3MEPEHHUE DIJICKTPUUICCKOTO HANPSDKEHUS MEXKIy KOHIIAMH Bajla W TPOBEPKA COCTOSHUS
u3osiiuu omnop (pasz. 12);

UCIIBITAaHUE MAcCJ0-, Ta30- U BO3yXooxJjaauTeneit (pasa. 13);



OIpezie/IEHne MOMEHTA MHEPLIMYU Bpalllarouieiics yactu (pasza. 14).
(ab63am BBenen M3menenuem N 1, BBeneHHbIM B jaeiicTBue [locranosnenunem ['occranmapra PO ot
28.12.1999 N 723-cT)

Ao63an, uckmrouen ¢ 1 wurons 2000 roma. - M3menenne N 1, BBemeHHOe B JelicTBUE
ITocranoBnenunem ['occrannapra PO ot 28.12.1999 N 723-cr.

B cnipaBounom Ilpmioxenun A mpuBeeH epedueHb rOCy1apCTBEHHBIX CTAaHIApTOB Ha 00IIHe
METOObI Ilp}IFI/IX BHUIOB I/ICHBITaHI/Iﬁ BHCKTpI/I‘-IeCKI/IX MalllrH.
(ab63am BBenen M3menenuem N 2, BBeneHHBIM B jaeiicTBue [locranosnenunem ['occranmapra PO ot
08.08.2002 N 294-crT)

1. OBIIUE ITPABUJIA TIPOBEJIEHMS UCIIBITAHUI

1.1. Tlpy HaMM4YMK HECKOJbKUX METOAOB HCIBITAHUN OJIHOTO M TOrO K€ Ha3HAYCHUS
MPOBOJSIIMN HMCHBbITAHUE BIpaBe BHIOMpPATh, COOOpPA3ysCh C KOHKPETHBIMU BO3MOXKHOCTSIMH Ha
MECTE €ro MPOBEACHHUS, HanOoJee MOIXOASAIINNA METO/I, €CJIM MHOE HE OTOBOPEHO B CTaHAAPTaX WIIH
TEXHUUYECKUX YCJIOBHSIX HA KOHKPETHBIE BUJIbI AJIEKTPUUECKUX MAIIUH.

IIpy 1mpouynx paBHBIX YCJIOBHUAX  IPEANOYTEHHE JOJDKHO  OTAABaTbCsl  METOLY,
o0ecneynBaroeMy OJyYeHHE Pe3yIbTaTOB C HANOOIbIIEH TOUHOCTBIO.

1.2. ITpu mpoBeIeHNH UCTIBITAHUNA SJIEKTPUIECKUX MAITHUH JOJKHBI COOTIOATHCS TPEOOBaHUS
0e30MmacHOCTH, B TOM 4Hcie moxkapHoi, ycranoBiueHHsle B 'OCT 12.1.004-91, 'OCT 12.3.019-80,
B aeciicTBytonux "[IpaBuiax TeXHHKH O€30MaCHOCTH TPH HKCIUTyaTallid SJEKTPOYCTAHOBOK Y
norpedureneit”, yTBepKICHHBIX B YCTAHOBICHHOM TOPSKE.

(B pen. Usmenenus N 2, BBemenHoro B paeiictBue IloctanoBnenmem [occranmapra P® ot
08.08.2002 N 294-crT)

[Ipu ycTaHOBKe B 3JEKTPHUYECKYIO MAaIlMHY Ha BpeMs HCIBITAaHUI Ha HarpeBaHHUE CPENICTB

M3MEPEHUs] U U3MEPUTENIbHBIX CXeM JOJDKHBI cobmonatbest TpedoBanus ['OCT 12.2.007.0-75 u
I'OCT 12.2.007.1-75.

2. UBMEPUTEJILHBIE ITIPUBOPHI Y CLIOCOBBI U3SMEPEHUI

2.1. Kimaccel TOUHOCTH 3JIEKTPOU3MEPHUTEIBHBIX TPHUOOPOB

2.1.1. V3MepeHus 3M€KTPUYECKUX BEJIMYMH MPU KUCMBITAHUU MamuH s yacToT 10 400 I,
KpOME OTOBOPEHHBIX HHUXKE, CIEAYET MPOU3BOIUTH AJIEKTPOUIMEPHUTEIBHBIMU MPUOOpPAMU, B TOM
YHUCJI€ MOCTaMHM, Kjlacca TOYHOCTH He Xyxe 0,5, ecu MHOE HE YCTaHOBJIEHO B CTaHIApTax WU
TEXHUYECKUX YCIIOBUSX HA KOHKPETHBIC BUIbI MAIIIKH.

(B8 pen. Usmenenuss N 2, BBemenHoro B neiictBue IlocranoBnenwem ['occranmapra PO ot
08.08.2002 N 294-cT)

IIppu wu3MepeHMH MOIIHOCTH B LENAX IIEPEMEHHOIO0 TOKAa € HU3KMMM 3HAYCHUAMU
K03 QHIEeHTa MOUIHOCTH PEKOMEHIYETCSl NMPUMEHEHHE OJHO(A3HBIX BATTMETPOB, CIICIHAIBHO
IIpEeIHa3HAYEHHBIX U1 TAKUX U3MEpPEHUH, Kjlacca TOYHOCTH He Xyxe 1,0.

N3mepenne momHOCTH Tpex(a3sHOro TOKa IMPU MPHUEMOCHATOYHBIX HCIBITAHUSX MAIIHH
MorrHocThio 10 100 kBT (kB X A), B 1emsix BCIOMOTaTeIbHBIX MAIlIMH BCEX MOIIHOCTEH, a TaKkKe
MPU HCTIBITAHUSIX HA MECTE€ YCTAHOBKM MAIIMH BCEX MOIIHOCTEH, TOMYCKAeTCs MPOU3BOAUTH



Tpex¢a3zHbIM MHOTOCUCTEMHBIM BaTTMETPOM KJIacca TOYHOCTH He Xyxe 1,0.

Kiacc To4HOCTH BCeX 3JIEKTPOM3MEPUTEIBHBIX MPUOOPOB it yacToT Bhime 400 ' qoimkeH
OBITH HE XYXKe 2,5.

Knace tounoctd mpuOOpOB, MpeaHA3HAUYEHHBIX IS U3MEPEHHUS COMPOTHBIICHUS H3OJSAIUH
00MOTOK, HE XyXke 2,5.

2.1.2.  IlpumeHsemble  WIYHTHI,  J00ABOYHBIE  CONPOTHBIICHHS,  HU3MEPHUTCIIbHBIC
TpaHcGopMaTOPBI TOKA U HAPSHKEHUS JOKHBI IMETh KJIacC TOYHOCTH, 10 KpaiHel Mepe, Ha OfH
KJIACC BBIIIE KJIacCa TOYHOCTHU MPHUCOEINHIEMBIX K HUM MOKa3bIBAIOLIUX NMpuOopoB. [Jomyckaercs B
MOpAAKEC HMCKIIIOUYCHHUS, a TAKKC IMPU UCIOBITAHHUAX HAa MCECTC YCTAHOBKHU NMPUMCHCHHC IIYHTOB C
npeaesoM u3MepeHuss mo Toky cBbeimie 300 A u TpaHcpopMaTopoB TOKA M HANPSOKCHUS, B
YaCTHOCTH NPH U3MEPEHUSIX Ha MOHMKEHHOW YacToTe, Kiacca 0,5 ¢ MoKa3pIBalONIMMH pUbopaMu
kiacca 0,5.

2.1.3. Uzmepenuss u o0paboTKa MX pE3yJIbTATOB IPU HMCIBITAHUM DJIEKTPUYECKUX MAIIUH
MOTYT  OCYLIECTBIISATHCS c HIOMOIIBI0O  WH(OPMAIIMOHHO-U3MEPHUTENBHBIX  CHCTEM,
M3MEPUTEIIbHO-BBIUNCIUTEBHBIX KOMILIEKCOB 17001 CHelHaTbHBIX M3MEPUTEIbHBIX
ANIEKTPOHHO-BBIYNCIUTEIBHBIX CcHCTeM. [Ipn 3TOM fomyckaemMble TOTPENIHOCTH yKa3aHHBIX
KOMIIJIEKCOB U CUCTEM BMECTE C U3MEPUTEIBHBIMU MPEOOPa30BATEIIMHI CUTHAJIOB JOJKHBI OBITH HE
BBIIIIE COOTBETCTBYIOUIMX KJaccaM AJICKTPOU3MEPUTEIbHBIX MPUOOPOB, yKa3aHHBIX B mm. 2.1.1 u
2.1.2.

2.2. BpInoJIHEHUE AIEKTPUUECKUX U3MEPEHUI

2.2.1. DnexkTpousMepHUTEeIbHbIE NPUOOPHI ClenyeT MOAOUpaTh TaK, YTOOBI H3MepsieMble
3HaYeHUs HaxoaAunuch B nmpenenax ot 30 1o 95% mkansl. [Ipu usmepennn MomHoCcTH Tpexda3zHoro
TOKa CITI0COOOM JIByX BaTTMETPOB H3MepsieMble TOKU U HANIPSKEHUS JOJDKHBL OBITH He HIbke 30% oT
MpeieJIOB U3MEPEHUsI IPUMEHSAEMbIX BATTMETPOB IO TOKY U HAIIPSKEHUIO.

2.2.2. Tlpu mpoBeaeHUH H3MEpEHUU Oojee 4YeM Ha OAHOM NpUOOpEe OTCYETHl MO BCEM
npubopaM JUIsi KaXJIOTr0 M3MEPEHHUS PEKOMEHAYEeTCS MPOU3BOAMTH OJHOBPEMEHHO. JTO
00s13aTeTbHO TPU U3MEPEHHH COMPOTUBJICHUN MPU MOCTOSHHOM TOKE METOJIOM BOJBTMETpa U
amMIepMeTpa, W3MEPEHUH MOIIHOCTH TPex(a3HOTO TOKa METOJaMHU JIByX HIIM TPEX BATTMETPOB,
u3MepeHun (azHbIX TOKOB ABYMS WIH TPEMS aMIIepMETpaMH U JIMHEWHBIX HAMPSHKEHUN IBYMS WM
TpeMs BOJIbTMETPaAMHU.

(B8 pen. Usmenenuss N 2, BBemenHoro B neiictBue IlocranoBienwem ['occranmapra PO ot
08.08.2002 N 294-cT)

2.2.3. ConpoTuBIEHHE MNOABOJAIIMX IPOBOJOB OT ILIYHTOB K IPUCOCIUHEHHBIM K HUM
n3MeputenbHbM nipudopam - mo 'OCT 1609-76. ConpoTuBieHHE TOABOISIIAX TPOBOAOB OT
IIYHTOB K NpuOopaM 3apyOeKHOTO M3rOTOBJIEHUS JOJKHO COOTBETCTBOBATh JIAHHBIM (DUPMBI,
M3TOTOBUBLIEH 3TU PUOOPHI.

ConpoTuBieHre IPOBOJOB OT U3MEPHUTEIBHBIX TPaHC(HOPMATOPOB TOKA K MIPUCOETUHEHHBIM K
HUM TpubOpaM B CyMME C BHYTPEHHHM COINPOTHUBICHHEM OJTHX TPUOOPOB HE JOIDKHO
IIPEBOCXOIUTH 3HAYEHHE JOMYCKAEMOM Harpy3KH JUis 3TUX TpaHCc()OpMaTOpoB.

Cymma MoIIHOCTEH, MOTpeOIsieMbIX NPUOOpaMH, TPUCOCTMHEHHBIMH K HW3MEPHUTEIBHBIM
TpaHchopMaTopaM HamnpsKEHUs, IPU HOMUHAJILHOM 3HAYEHUHU HANPSDKEHUS MX M3MEPUTENbHBIX



0OMOTOK HE JI0JKHA MTPEBOCXOANUTH 3HAUEHHE JIOMYyCKaeMOl Harpy3Ku JJIsl 3TUX TPaHC(HOPMATOPOB.

2.2.4. llenn HampsDKEHUS HW3MEPUTEIBHBIX TMPUOOPOB TPHU HCIBITAHUSAX DIEKTPUUECKHUX
MallruH PECKOMCHAYCTCA MOAKIIIOYAaTh HCIIOCPCACTBCHHO K BBIBOJAM COOTBCTCTBYROIIUX 06MOTOK C
LEebI0 MCKIIOYEHUS TMAJCHHs HANpsOKEHUS Ha MOABOIAUIMX MpoBojax. Eciau 3To modyemy-iubo
HCBO3MOXHO, TO PCKOMCHAYCTCA HNPUHUMATL MCPbI K YUYCTYy OTOIO MAaACHUA HANPAKCHUSA
pPacUeTHBIM IyTEM WJIU TIOCPEICTBOM JIOMOJHUTENIbHBIX OMBITOB.

2.3. MI3mepeHne 4acToThl BpallleHUs U BPALLAIOLIEr0 MOMEHTA

2.3.1. H3MepeHwe 4YacTOThl BpAICHUS SICKTPUYECKHX MAIIWH CJEAyeT MPOU3BOIUTH
CTPOOOCKONMUYECKHM CIIOCOOOM WJIM TaXOMETpOM (MEXaHMYECKUM WM DIEKTPUYECKUM) WU
OPYTMMH CpeACTBaMU, OOECHEeUMBAIOIIMMHU TOYHOCTh HM3MEPEHHS HE HUXKE COOTBETCTBYIOLICH
kiaccy 0,5.

Jlis u3MepeHus CKOJBXKEHHS CIEAyeT MPUMEHSATh CHOCOOBbl HEMOCPEACTBEHHOIO €ro
M3MEPEHUs], eI HOMUHAJIBHOE 3HAUYEHHE CKOJIbXKEeHUs He mpeBocxonuT 6%. [Ipu Gonee BhICOKMX
3HAYEHMSIX CKOJIBKEHHUS IOy CKAETCsl KOCBEHHOE U3MEPEHUE CKOJIBKEHUS TOCPEICTBOM U3MEPEHHUS
4acTOThI BpalllCHNUS.

[Ipu mM3MepeHHH 4YacTOTHI BpALICHHUsS] U CKOJBKEHHUS clieyeT oOpaliarb BHUMaHHE Ha TO,
4TOOBI CPEJCTBA HM3MEPEHUs] HE H3MEHSUIM YacTOTy BpALICHUS HMCIBITYEeMON 3JIEKTPHYECKON
MAaIlUHBI.

2.3.2. V3mepuTteny BpallAIOLIETO MOMEHTA, MPUMEHSEMBbIE A U3MEPEHUs MEXaHUYECKOU
MOIIHOCTH 3JIEKTPUYECKUX MAIIUH MOUTHOCTHIO CBbIlIE 1 KBT ¢ HOMUHAJIBHOM YacTOTOW BpalleHUs
1o 600 06/MuH, TOMKHBI 00ECIeYNBATh TOYHOCTh U3MEPEHHUSI HE HIDKE COOTBETCTBYIOIICH KIIACCy
TounoctH 1,0.

N3mepenue Bpalarmero MOMEHTa 3JIEKTPUUECKUX MalIuH MOIIHOCTBIO A0 1 kBT cienyer
MIPOM3BOUTH C TOUHOCTHIO, YKa3aHHOM B TEXHUYECKHUX YCJIOBHUSIX Ha KOHKPETHBIC BUJIbI MAIIIHH.
(n. 2.3.2 B pea. U3smenenus N 2, BBenenHoro B nericteue I[locranosnenuem ['occrannapra PO ot
08.08.2002 N 294-cT)

2.4. H3mepeHuss 0pU MEXAHU3UPOBAHHBIX M ABTOMATHU3MPOBAHHBIX HCIBITATEIBHBIX
YCTpOMCTBaxX

24.1. Ilpu mnpuUEeMOCAATOYHBIX HCHBITAHMAX  MAalIMH  MAacCOBOIO  BBIIyCKa  Ha
MEXaHU3UPOBAHHBIX U aBTOMATU3UPOBAHHBIX UCIBITATEIBHBIX YCTPONUCTBAX JOJIAKHBI MAKCUMAJIBHO
HCIOJIb30BATHCS aBTOMaTHUYECKUE CXEMBI U3MEPEHUs; npu 3TOM OT/eNIbHbIC
ANEKTPOU3MEPUTEIbHBIE TPUOOPHI TOJKHBI UMETh KJIacC TOYHOCTH He XyXke 1,5, a MakcuMmanbHast
MOTPEIIHOCTh U3MEPEHUS HE NOJDKHA MPEBBILATh 8% OT 3HAUEHUS JOIyCKAaeMOIO OTKJIOHEHMS Ha
KOHTpoMpyeMbli napametp. Ilpu aTom ycinoBum nomyckaercs NpOU3BOAUTH U3MEPEHUE YACTOTHI
10 60 ' BKIIOUNTENBHO YaCTOTOMEPAaMU Kilacca TOYHOCTH He Xy»ke 1,5, a 6oiee BBICOKHMX 4acToT -
KJlacca TOYHOCTU HE XYK€ 2,5; mpuOOps! UIsl U3MEPEHUS] YacTOThl BPAILEHUS JOJKHBI ObITh IIPU
3TOM KJIacca TOUHOCTH HE Xyxke 2,5.

Peructpanusi u3MepeHHBIX 3HAUEHUN HE SBIAETCA O0S3aTENbHOM, €CIM HCHBITATEIbHOE
YCTPOMCTBO HMEET HpUCHOCOOTEeHUE jsi aBTOMATUYECKOM OTOpPaKOBKH M3JAEIHMH, Y KOTOPBIX
KOHTPOJIUPYEMBIN ITapaMeTp BBIXOAUT 3a IIPEAEIIbI T0ITyCKaeMOI0 OTKJIOHEHUSI.

2.4.2. MeX&HI/ISI/IpOBaHHLIe n ABTOMATU3HNPOBAHHBIC HUCIIBITAaTCIIbHBIC YCTpOﬁCTBa,



MH(POPMALIMOHHO-U3MEPHUTEIbHbIE  CHCTEMBl,  H3MEPUTEIbHO-BBIUNCIUTEIBHBIE  KOMIUICKCHI,
CHELMAIN3UPOBAHHBIE U3MEPUTENbHBIEC AIEKTPOHHO-BBIYMCIUTEIbHBIE CHCTEMBI U U3MEPUTEIIbHBIC
IyJIbTBl C MEPEKIIOYAOIMMMU M KOMMYTHUPYIOLIMMHU YCTPOHCTBAMH, CMOHTHUPOBAaHHBIE IS
PacHoJIOKEHUs 3JEKTPOU3MEPUTENIBHBIX TPUOOPOB HA MECTaX UCHBITAHUS DJEKTPUUECKUX MAIlUH,
nojyiexar merposnorndeckoi arrecramuu (mosepke) cornacHo 'OCT 8.326-78 <*> wmu 'OCT
8.438-81 <**>,

(B pen. Usmenenus N 2, BBegenHoro B jaeictBue IlocranoBnennem [occrannmapra P ot
08.08.2002 N 294-cT)

<*> Ha tepputopuu P® neiicteytor [1P 50.2.009-94.
(cHocka BBeaeHa M3menenuem N 2, BBeaeHHBbIM B aeiictBue Ilocranosnenuem ['occrangapra PO
ot 08.08.2002 N 294-cT)

<**> Ha tepputopuu PO neiictyitot 1P 50.2.006-94.

(cHocka BBeaeHa M3menenuem N 2, BBeAeHHBIM B aeiicTBue IlocranoBnenuem ['occrangapra PO
ot 08.08.2002 N 294-cT)

2.5. I3mepurenu TeMieparypsl

2.5.1. JIJabopaTopHbIe CTEKIISTHHBIE TEPMOMETPHI, IPUMEHSIEMBIC JIJI1 U3MEPEHUS TEMIIEPATy Phl
AKTUBHBIX U KOHCTPYKTHUBHBIX gacTel QJICKTPUYCCKUX MAlllMH B HNPOHCCCC HCIIbITAHUA, a4 TAKXKC
CMa304HOT0 Maclia U OXJIKIAIOMINX Cpell, Ta3000pa3HbIX U )KUIKUX, TOJKHBI UMETh LIEHY JeJICHUs
He Oonee 1 K, 3a HCKIIIOYEHHEM TeX ClTy4yaeB, KOT/Ia OHU IPUMEHSIOTCS IS eJiel KaJIOpUMETPUH U
K HUM IPEIbSABISIOTCS COOTBETCTBYIOIMMU JOKYMEHTaMu 0oJiee BbICOKHE TpeOOBaHUS.

2.5.2. TepmonpeoOpa3oBaTeNu pa3IMYHOTO YCTPOUCTBA, KAK 3AJI0)KEHHBIC B AJIEKTPHUYECKYIO
MaIIfHy B MPOIIECCE €€ M3TOTOBJICHUS, TaK M BCTPaMBaEMbIe B HEE TOJHKO HA BPEMS MPOBEACHUS
UCTIBITAHUH, B KOMILUIEKTE CO BTOPUYHBIMU M3MEPUTEIBbHBIMU MPUOOpaMH JTOJHKHBI 00ecrednBaTh
Ha BCEM JIMaIla30HEe U3MEPEHUS ero morpenHocts He oonee 1,5 K.

2.53. B 1mpouecce UCHOBITAHUS 3JIEKTPUUYECKUX MAIIUH JONYCKAETCS MPUMEHEHUeE
HECTAaHAAPTU30BAHHBIX CPEICTB M3MEPEHUS TEMIEPATypbl, NPOLICAININX METPOJIOTHYECKYIO
arrectanuio B cootBeTcTBUU ¢ [ OCT 8.326-78 <*>,

(B pen. Usmenenus N 2, BBemennoro B naeiictBue Ilocranosnenwem [occranmapra PD ot
08.08.2002 N 294-cT)

<*> Ha teppuropuu P® geiictytot [1P 50.2.009-94.
(cHocka BBeaeHa M3menenuem N 2, BBeaeHHBIM B aeiicTtBue IlocranoBnenuem ['occrangapra PO
ot 08.08.2002 N 294-cT)

3. UBSMEPEHUME COITPOTUBJIEHNA OBMOTOK
[P [TIOCTOAHHOM TOKE
B [IPAKTUYECKHU XOJIOAHOM N HAT'PETOM COCTOSHNUN
U1 COITPOTHUBJIEHUI TEPMOMETPOB COITPOTUBJIEHUS
TP TEMIIEPATYPE OKPYXXAIOIIEN CPEJIbI

3.1. I/ISMepeHI/IC COHpOTI/IBHeHI/Iﬁ 00MOTOK IIpu MOCTOAHHOM TOKE HAJICKUT IMPOU3BOIHUTH



OJIHUM U3 CIEAYIOLINUX METOJOB:
BOJIETMETPA U aMIIEPMETPA;
JBOMHOI'O MOCTAa;
OJMHAPHOI'0 MOCTA;
OMMETpA.

IIpn u3MepeHuu CONMpOTUBICHMM, MeHbIIMX |1 OM, NMPUMEHEHHWE OJUHAPHOTO MOCTa WIIH
OMMETpa HE JIOIYCKAETCHl.

3.2. Ecim mpeamnosioKeHO MPOU3BOJIUTH HM3MEPEHUE TEeMIIepaTypbl KaKOW-THOO OOMOTKH
MCTOOOM COIIPOTUBJICHUSA, TO UBMCPCHUC €C COIMPOTUBJICHUSA B MPAKTUYCCKU XOJIOJHOM COCTOSAHUHA
pEKOMEHAyeTCsl IPOU3BOAUTH TEMH MPUOOpPaMU, Ha T€X Mpeenax U3MEPEHUs U MPUMEPHO MPHU TeX
SHAYCHUAX U3MCPUTCIIBHOI'O TOKA, NPHU KOTOPBIX MOXCT NPOU3BOJUTHCA U3MCPCHHUC B HAIpCTOM
COCTOSTHUH.

3.3. H3mepeHue coOnpoTHBICHUN OOMOTOK CJEIyeT MPOU3BOIUTH HEIOCPEICTBEHHO Ha
BBIBOJIaX ITHUX OOMOTOK, a JUIsl 3aMKHYThIX OOMOTOK, HE MMEIONIMX Hadaja W KOHIIA, HampuMmep,
O0OMOTOK SIKOped KOJUIEKTOPHBIX MAIWH MOCTOSHHOTO M MEPEMEHHOT0 TOKa - MEXAYy TOUYKAMH,
JOCTYIHBIMH JIJISl TIPUCOCINHEHUS H3MEPHUTEIBLHOTO YCTPOMCTBA U BRIOUPACMBIMU B COOTBETCTBHH
C TUIIOM OOMOTKH.

B kadecTBe HCTOYHMKA TOKa MHUTAaHUS H3MEPUTENIBHON CXEeMbl NPUMEHSIOT OaTapeu
AKKyMYJIITOPOB WJIM TaJIbBAHUYECKUX AJIEMEHTOB, OTACIbHBIA F€eHEepaTOp MOCTOSIHHOTO TOKA, CETh
MOCTOSIHHOTO TOKa HEM3MEHHOTO HANPSHKEHUS UM CTaTUUECKHUM BBIPSMUTEINb, YIIPABISIEMbIN WIH
HEYIPaBJIsIEMbIi, MUTAEMBIA OT CETH MIEPEMEHHOTO TOKa HEU3MEHHOTO HAIPSIKEHUSL.

3.4. 3HaueHHE TOCTOSHHOTO TOKa IPH H3MEPEHHH COMPOTHBJICHUH OOMOTOK METOoJIaMu
BOJIETMETpa M aMIepMeTpa MM JBOHHOIO MOCTa JIOJDKHO OBITh TakuM, 4YTOOBI anmabaTHoe
MOBBIIICHUE TEMIEPATyphl H3MEpseMOl OOMOTKM 3a BpeMs u3MepeHus He mpesbimaio 1 K.

CkopocTb a1uabaTHOTO TOBBILIEHUS TEMIEpaTypbl MEIHOH OOMOTKH Av/ At , K/c, cnenyer
OTIpeCIIATE IO (hopmMyIie

Av  J?

—=— 11
At 200’()

rae J - IIoTHOCTh TOKa B OOMOTKE TIPH U3MepeHnHr, A/MM2.

Jlis anroMUHUEBBIX OOMOTOK B 3HameHartene Bmecto 200 ciemyer monctaBuTh 86. Ecnm
CEUYeHHE TMPOBOJHUKA OOMOTKHM HEM3BECTHO, TO 3HAUYEHUE H3MEPUTENBHOIO TOKa ISl MEIHOU
OOMOTKM HE JODKHO TmpeBocxoauTh 15 - 20% HOMUHANBHOTO TOKa JaHHOW OOMOTKH, a
MIPOJIOJKUTENBHOCTD €r0 MPOTEeKaHus - 1 MUH.

3.5. Ilpu u3MepeHnuu conpoTUBICHUH 0OMOTOK B IPAKTUYECKHU XOJIOAHOM COCTOSIHUM CIIETyeT
M3MEPSATh TEMIIEPaTypy OOMOTOK, KOTOpasi He JTOJDKHA OTJIMYATHCS OT TEMIIEPaTyphl OKpY Kaloen
cpeasl Oonee yem Ha +/- 3 °C. [lns u3aMepeHus: TeMnepaTtypsl cleayeT NPUMEHSTh 3aJ10XKEHHBIE
TEpMOIIpeoOpa3oBaTeat, a B ClIy4ae MX OTCYTCTBUS - BCTPAUBAaTh M3MEPHUTENIU TEMIIEpPaTypbl B



MOJIOCTh MAILIMHBI HE TMO3JHEe 4YeM 3a 15 MUH [0 Hayajga U3MEpPEeHUs M 3aluiiaTh HX OT
BO3/IEUCTBUS BO3MOKHBIX IOTOKOB BO3TyXa.

(B pen. Usmenenus N 2, BBegenHoro B jaeictBue Ilocranosnennem [occranpmapra PD ot
08.08.2002 N 294-cT)

Jnis u3MepeHust TemMreparypbl 0OMOTOK MaliiH MomrHocThIo 10 10 kBT (kB x A) mocratouno
YCTaHABJIMBATh OJIMH U3MEPUTEIb TEMIIEPATYPHI, 711 MauH MOIIHOCTHIO OT 10 1o 100 kBT (kB x
A) - He MeHee OBYX, st MamuH MomHocThI0 oT 100 10 1000 kBT (kB x A) - He MeHee Tpex, s
MamH MomHOCThI0 cBbiie 1000 kBt (kB x A) - He menee yetwipex. [Ipu uncne mamepureneit
0oJee OHOTO WX CJIEAyeT pa3MelmlaTh MO0 BO3MOXKHOCTH 0oJiee paBHOMEPHO BHYTPH MAIIMHEL. 3a
TeMIlepaTypy oOMOTOK cjelyeT IPUHUMATh cpeaHee apupMETHUECKOE U3MEPEHHBIX 3HAUCHUH.

B cnyuyae HEBO3MOKHOCTH HEMOCPECTBEHHOTO M3MEpPEHHs TeMIIEpaTyphl OOMOTOK MallMHA
JOJDKHA HAXOMUTBCS B OKpYXKaolled cpelae B HepaOOTAIOMEM COCTOSHHM [0 H3MEPEHHS
COIIPOTHBIICHUH OOMOTOK B T€UEHHE BPEMEHH, JOCTATOUHOTO JUIsl TOrO, YTOOBI BCE YaCTH MAIIWHBI
NPaKTHYECKH MPUHSUIM  TEMIepaTypy OKpyXamomied cpeabl. l3MeHeHwe TemmepaTypsl
OKpY’KaloIIel Cpeibl 3a 3TO BpeMsl He T0JDKHO ObITh Oosbie +/- 5 K. 3a Temneparypy 0oOMOTOK nipu
3TOM ClIeAyeT TPHHUMATh TEMIEpaTypy OKpy)Kalomed cpeasl B  MOMEHT HM3MEPEHHS
CONIPOTUBJICHHU.

B ciydae OOMOTOK C HEMOCPEACTBEHHBIM >KUAKOCTHBIM OXJIQXKJIEHHUEM JOIyCKaeTcs
MNPpOU3BOAUTL HU3MCPCHUC UX COHpOTI/IBJIeHI/Iﬁ B MPAKTUYCCKHU XOJOJHOM COCTOSIHHU IIpHU
HUPKYJSALIUN OXJIaXKJIAIOME >KUJIKOCTH B TEYEHHE BpPEMEHH, HEOOXOJUMOTro IJIsi TOTO, YTOOBI
Pa3HOCTL TCMIICPATYPhI ) KUAKOCTU MTPHU BBIXOAC U3 O6MOTKI/I U IIpU BXOAC B HEC HC MMPCBOCXOANIIA 1
K. 3a Ttemmeparypy OOMOTKH cjeayeT NPHHHMATh CPEIHIO TEMIEPaTypy OXJIaXTAromiei
KHUJIKOCTHU IIPHU BXOAC U BBIXOIC U3 O6MOTKI/I.

3.6. Ilpu m3MepeHun COMPOTHUBJICHHH OOMOTOK METOAAMH BOJIBTMETPA M aMIepMeTpa WU
HBOﬁHOFO MOCTa NPOBOJHUKN I_IGHGI\/JI TOKa U MaJICHUA HAIIPS?KCHUA HA USMCPACMOM COIIPOTUBJICHUN
clelyeT MPUCOEAUHITh K OOMOTKE pa3JeNbHO, YTOObI K MaJEHUI0 HANPSDKEHUS Ha H3MEpsieMOM
COMPOTUBIICHUU HE MPUOABIUIOCH MaJeHUE HAMpPSDKEHUS B MEPEXOIHBIX KOHTAKTax LEMU TOKa

(ueprt. 1).

Yepr. 1

Ecnu conpoTuBieHne BOIBTMETPA OTINYACTCS OT U3MEPSEMOTO COMPOTHBIICHHUS MEHEE YEM B
100 pa3, To MICTHHHOE 3HAYEHNE U3MEPEHHOTO cOonpoTHUBIeHUS R, OM, MOICUNTHIBAIOT IO (OpMyIIe
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rae U - uamepeHHoe najieHue Hanpsbkenus, B;

I - u3mepeHHslii TOK, A;

RB - COIIPOTHUBJICHUC BOJIbTMETPA, Om.

Bo u3bexxaHue MOBpeXACHUS BOJBTMETP CIAEAYET MOAKIIOYATh TOJBKO IMOCIE JTOCTHXKCHUS
yCTaHOBI/IBH_IGFOCSI 3HAYCHUA TOKA B 06MOTKG 1 OTKJIFOYAThb Hepe;[ KaXXIbIM N3MCHCHHUCM TOKA. HpI/I
W3MEPEHUH COTPOTUBIICHUS OOMOTOK BO30YKIEHHUS TOK MEPE] OTKIIOYECHUEM CIICyEeT CHUXKATh JI0
3HA4YEHHUs1, He IPEBOCXOIAIIETO 5% HOMUHAIBHOTO TOKA JAaHHOH OOMOTKH.

(B pen. Usmenenus N 2, BBemenHoro B paeiictBue Iloctanosnenmem [occranmapra PD ot
08.08.2002 N 294-cr1)

3.7. Ilpu u3mMepeHuu CONPOTHUBICHUH OOMOTOK B TPAKTUYECKH XOJIOTHOM COCTOSTHUU KaXK/10€
COIMPOTUBJICHUC JOJIZKHO GBITB HU3MCPCHO HC MCHEC TPCX pa3: Npu UBMCPCHUN MCTOJOM BOJIBTMETpA
U ammepMeTpa - MpU Pa3IUYHBIX 3HAUYCHUAX TOKA, a MPU HU3MEPEHHH MOCTOM (JIBOMHBIM WM
OJIMHApHbIM) - KaXIbpli pa3 I[OCJIeé HApPYLIEHUS pABHOBECHS MOCTAa. 3a JACUCTBUTEIBHOE
pe3yNbTUPYIOLIEE 3HAUEHUE H3MEpPSEMOro COMPOTHUBIEHUS CJIEAyeT MPUHUMATh CpeaHee
apu(pMeTHYECKOe BCEX M3MEPEHHBIX 3HAueHWH. Pe3ynbTaTel M3MEpeHUs OJHOTO M TOTO JKe
COTIPOTHUBIICHUS HE JOJKHBI OTIIMYATHCS OT CPEAHETO 3HaYeHus Oosee yem Ha +/- 0,5%.

HpI/I MPUCMOCAATOYHLIX MCIIBITAHUAX HA MMPCANPUATUN-U3TOTOBUTECIIC MAllIMH MOIIHOCTBIO OO
100 kBT (kB X A) momyckaeTcsi OTHOKpATHOE M3MEPEHUE COMPOTUBIICHUS KaKI0H OOMOTKH; €CITu
M3MEPEHUE COMPOTUBICHUNH OOMOTOK [OITyCKAaeTCs MPOU3BOJUTH BHIOOPOYHBIM TMOPSIKOM, TO
pe3yIbTaThl OTIACIBHBIX U3MEPEHUN HE JOJDKHBI OTIIMYATHCS OT CPEIHEro 3HaueHHs Oojee 4eM Ha
+/- 1%.

N3mepenne conmpoTUBIEHUH 0OMOTOK JOIyCKAaeTCsl MMPOU3BOANTh HA HECOOPAHHOW MalllWHE,
eciiu B 00OMOTKE, CONPOTHUBIICHHE KOTOPOIl M3MEPSIIOT, HE OYAyT BBIOIHATHCS MPOU3BOJCTBEHHBIC
orepalu, KOTOpble MOTYT BbI3BaTh U3MEHEHHE COMPOTUBIICHHUS.

3.8. M3mepenue conpoTUBICHUS MHOTO(a3HBIX OOMOTOK NMpPU HAJWYMK BBIBOJIOB Hayayla M
KOHIIA KXJOH (ha3bl ClieAyeT MPOM3BOANUTH MOGasHO, a MPH HAINYMU OTACIBHBIX BBIBOJOB OT
yacTel (a3 - OTACTBHO U KaXI0W YacTu. [Ipy HaIMYuM MpOMEKYTOYHBIX OTBOAOB KaKOW-THOO
OOMOTKH CIIeZyeT MPOU3BOANTH U3MEPEHUE MEXKTY KaKIbIMHU JIBYMS COCETHUMH OTBOJAMH, OJTHAKO
CyMMa HW3MEPEHHBIX TP OSTOM CONpPOTHUBICHHH dYacTeii OOMOTKM MOXKET OTJIMYaThCs OT
COIIPOTHBIICHUS BCEli OOMOTKH B IIETIOM.

Ecnu conpsikenue ¢a3 npousBeeHO BHYTPH OOMOTKHM HAariayxo, TO COINPOTHUBICHHUE CIIEAYyeT
M3MEPSTh MEXAY KaKIOH Mmapoil TMHEHHBIX BBIBOAOB. [Ipu conpspkennn ¢a3 B 3Be31y 0e3 BhIBOAA

HEHTpaln CONMpOTHBIICHHE R, om, ¢a3zpl, mpuieraiomed K BHIBOAY 1, clexyeT OmpeaeisTh Mo
dbopmyiie



rae R31 , R12 u R23 - CONPOTHBIICHUS, U3MEPEHHBIE COOTBETCTBEHHO MEXY BBIBOJAMU 3
nl,1u2,2u3, Om

ITpu comnpspxkeHnu (a3 B TPEyTroJIbHUK COMPOTHBIICHUE Rl, Owm, (a3sl mexxay BeiBogamu 1 u 3
ClIeZlyeT OnpeAesaTh o hopmyiie

_ 2R12R23 _ RIZ + R23 — R31 @
1 .
Rl2 + R23 o R31 2

[To ananmornyHeiM ¢GopMysiaM ¢ KPYTrOBOH MEPECTAHOBKON COOTBETCTBYIOUIUX HWHICKCOB
CIIEAyeT ONPEACTUTh COPOTUBIICHUS MPOUYMX (as3.

Eciu pacxoxknaeHus B U3MEPEHHBIX 3HAYEHMSIX CONPOTHBICHUN R, , Ry u Ry e

npeBocxomaT +/- 2% mpu compsbkeHun ¢a3 B 3Be3qy wim +/- 1,5% mnpu compsokennn a3z B
TPEYTOJbHUK, TO CONPOTHUBIICHUE OTHOM (a3bl CIeqyeT ONpeaesaTh N0 YIPOIICHHBIM (OpPMyJIaMm:

IpY CONPSDKEHUH (a3 B 3BE3TY

R
5 (%)
MIPH COTIPsDKEHUU (Da3 B TPEYTOIBHHUK
3R
R=—=" (6
5 (6)

rIe RH - cpenHee apu(PpMETHUECKOE TPEX COMPOTUBICHU, U3MEPEHHBIX MEXKIY JIMHEHHBIMU
BEIBOZaMH, OM.

B acuHXpOHHBIX ABUTaTeNsIX C OBYMS WM OoJiee 4YacCTOTAMHU BpAlICHHS JOJDKHBI OBITH
M3MEpEHBI COMPOTUBIIEHUSI 0OMOTOK CTaTOpa AJIsl Ka)XXI0H HOMUHAJIbHOW YacTOTHI BpalllEHUSI.

3.9. Ecniu u3MepeHue CONMpOTUBICHUS KaKOW-TM00 OOMOTKM B MPAKTUYECKH XOJIOJHOM U B
HArpeToM COCTOSIHUHM TIPOM3BOJUTCS C IIENBIO ONMpPEICIICHUs TPEBBIIICHUS €€ TeMIepaTypbl Hall

TEMIIEPATypPOH COOTBETCTBYIOIIEH OXJIAXAAOLIEH CPEIbl, TO TO IPEBBILICHUE Av , K, cnenyer
onpenensaTs mo Gopmyie

——RF_R" l+v +v. —v
R o X X o,(7)

X

Av

rac Rr - COIIPOTUBJICHUC 0OMOTKH B HarpeTom COCTOAHUH, OM;



R, . COTNPOTHUBIIEHHE OOMOTKH B IPAKTUYECKH XOJIOAHOM COCTOSTHUU, OM;
Vy - TemmepaTypa 0OMOTKH B IPAKTHYECKU XOJIOJHOM COCTOSIHNH, °C;

V, - Temiiepatypa oxnaxaaromiei cpesl, °C;

O _ temnepaTypHblii KO(Q(QHUIHEHT CONPOTUBJIEHHMS Marepuana OOMOTKM B JMANa3oHE

temnepatyp ot 0 mo 100 °C. s MeIHBIX OOMOTOK BEJIWYHHA JIPOOH l/a MIPUHUMAETCSl paBHOM
235. I[Ipyu mpUMeHEHHH OOMOTOK M3 APYTHMX MaTephaioB BennmumHa apobm 1/ ompenemsercs
MIOJICTAHOBKOM TeMIiepaTypHOro ko3 huiueHTa CONpOTUBICHUS JUIsl JaHHOTO MaTepHarna.

(B pen. Usmenenus N 2, BBegenHoro B jaeictBue Ilocranosnennem [occrannmapra P ot
08.08.2002 N 294-cT)

3.10. IlpuBeneHue CONPOTHUBICHHS OOMOTKH, W3MEPEHHOTO B TPAKTHYECKU XOJIOJHOM
COCTOSIHWH, K KaKOMY-JTH00 MHOMY 3HAaYCHHUIO €€ TEMIepaTyphl ClIeTyeT MPOU3BOIUTE IO popMyIe

1+ a8

Ry =——
g 1+ av,

R, (3
(B pen. Usmenenus N 2, BBEIEHHOTO B JICHCTBUE

[TocranoBnenuem I'occrannapra PO
ot 08.08.2002 N 294-cr1)

rae R,g - ICKOMOE 3Ha4Y€HHE COMPOTUBIECHUS 0OMOTKH, OM;

(B8 pen. Usmenenuss N 2, BBemenHoro B neiictBue IlocranoBnenwem ['occranmapra PO ot
08.08.2002 N 294-cT)

Rx - COIMPOTHUBJICHUC 00MOTKH IMpu UBMCPCHUU B MMPAKTUYCCKU XOJIOJHOM COCTOSSHUMH, OM,

9 - TeMIleparypa, K KOTOpPOW JOHKHO OBbITh MPUBEACHO H3MEPEHHOE COIMPOTUBIICHHE
oomotku, °C;
(B8 pen. Usmenenuss N 2, BBemenHoro B neiictBue IlocranoBnenwem ['occranmapra PO ot
08.08.2002 N 294-cT)

Vy - TemmiepaTypa OOMOTKH TIPU U3MEPEHHH B TIPAKTHIECKH XOJIOJHOM cOCTOsIHUH, °C;

O _ temmepaTypHblii KO>()(QULHEHT CONPOTUBJIEHUS Marepuana OOMOTKM B IHANa3oHE
temneparyp ot 0 no 100 °C.
(B pen. Usmenenus N 2, BBemenHoro B paeiictBue IloctanoBnenmem [occranmapra PD ot
08.08.2002 N 294-crT)

3.11. Ilpu HEBO3MOXHOCTH OCTH)KCHHS TPAKTUYECKHA XOJOIHOTO COCTOSSHHS OOMOTOK
,Z[OHyCKaCTCH HpOI/ISBO,Z[I/ITI: I/I3M€peHI/I€ COHpOTI/IBHeHI/IH 06MOTOK B COCTOdHHUU HpaKTI/I‘{eCKI/I
TETJIOBOTO PAaBHOBECHST OOMOTKH C OXJIAKAIOIICH CPEIOH.

Temneparypy OOMOTKH C HEMOCPEICTBEHHBIM JKHJIKOCTHBIM OXJIQKIECHUEM B COCTOSHUU
MIPAKTUYECKU TEIUIOBOIO PAaBHOBECHs CIEAYEeT IPUHHMATh pAaBHOW CpEAHEN Temmeparype



OXJIQXKIAIOIEH JKUAKOCTH TPHU BBIXOJAE M BXOAE B OOMOTKY; HPU 3TOM DPAa3HOCTh TEMIIEPATYyph
JKHIIKOCTH Ha BXOJE M BBIXOJE HE NOJKHA OBITh Oostee 1 °C.

Eciu HemocpenCTBEHHOE H3MEpPEHHE TeMIepaTrypbl OOMOTKHM HEBO3MOXHO, TO B
ANEKTPUYECKON MallliHE yCTaHABIMBAIOT U3MEPUTEIN TeMIIepaTyphl. 3a TeMIeparypy OOMOTKHU B
COCTOSTHUM MPAKTUYECKH TEIJIOBOTO PaBHOBECHS MPUHUMAIOT CpefHee apupMETHIECKOe 3HAUCHUE
MOKa3aHUN ITHUX U3MEPUTEINICH, eClIM OHO M3MeHseTcs: He Oosnee yeMm Ha 1 °C 3a 4 4, a u3MeHEeHHE
COMPOTUBIICHUSI OOMOTKM 3a 3TO Bpemsi cocraBisieTr He Oonee 0,5%; mpu sTOM mOKa3zaHUs
M3MEpPHUTENICH TeMITepaTyphbl HE JIOJDKHBI OTIMYATBCS OT CpeHEro 3HaueHus Oosee yeM Ha 2 °C, a
3HAaKU UBMCHCHU TCMIICPATYPhI U COIMPOTUBJICHUA 06MOTKI/I JOJI’KHBI COBIIaAAaTh.

Ecnu B anexkTpuueckoil MamivHe HM3MeEpHUTeNed TemmepaTrypbl HET MU OHU HE MOTYT OBbITh
YCTAHOBJICHBI, 332 TEMIEpPaTypy OOMOTKHM B COCTOSIHUM TPAKTHYECKH TEIJIOBOIO PABHOBECHS
IPUHUMAIOT TEMIepaTypy MOBEPXHOCTH MallMHBI, €CJIM 3Ta TeMIlepaTypa M3MeHsAeTcsl He Oonee
yem Ha 1 °C 3a 4 4, a U3MEHEHHE CONPOTHUBICHHUS OOMOTKHU 3a 3TO BpeMs COCTaBIIsIeT He Oosee
0,5%; ipu 5TOM 3HAaKM U3MEHEHMSI TEMIIEPATyPbl U COIPOTUBIICHUS JOJKHBI COBIIAIATh.

3.12. V3mepeHne CONpOTUBICHHUS OOMOTOK NEPEMEHHOI0 TOKa B HArpeTOM COCTOSHUM Ha
Bpamiaromencs Mamuae 0e3 oTkItoueHus oT cetd npousBoaat mo ['OCT 27222-91. Usmepenue
COMPOTHUBIICHUSI OOMOTOK IIOCJI€ OTKIJIFOUEHHUS W TAaIlleHUS IOJISI U TOJ HArpy3Koi OoIycKaercs
MPOU3BOJAUTh C TIPUMECHEHHEM CIICIHAIBHBIX CXEM, OOECTCUMBAIONIMX IIOJABJICHUE B IICMH
M3MEPUTEIBHOM CXeMbI pab04ero u OCTaTOYHOTO IEPEMEHHOTO TOKA.

(B pen. Usmenenus N 1, BBemennoro B paeiictBue IloctanoBnenmem [occranmapra PD ot
28.12.1999 N 723-cT)

3.13. U3mepenHue cOnmpoTHUBIICHHSI OOMOTOK SJECKTPUUYCCKUX MAIIMH MajlO MOITHOCTH 10 1
kBT cnenyer npoussoauts o 'OCT 16264.0-85.

3.14. HV3mepeHue CONPOTHBICHHN  TEpPMOINpPeoOpa3oBaTeiei  CONMPOTUBJICHUS  IPHU
TeMIIepaType OKPY>KaIoIIel Cpellbl CleayeT MPOU3BOAUTH OAMHApPHBIM MocToM kiacca (,5; mpu
STOM HU3MEPHUTENbHBIM TOK HE JOJDKEH MPEBBINIATh JOMYCTUMOTO 3HAY€HHUs AJIs JaHHOTO BHA
TepMOoIIpeoOpa3oBaTensi COMPOTHUBICHUS. 3HAUCHUE COMPOTHBIICHUS OMpENENsieTcs KaK pa3HOCTb
MCXKAY HSMCPCHHOfI BEJIMUMHON U COIIPOTUBJICHUEM COCIUMHUTCIIBHBIX INPOBOJHHUKOB OO0 BBIBOAOB
TepMoIIpeoOpa3oBaTeneii COmpOTUBICHHUS.

4. UCTIBITAHUE MAIIWHBI ITPU [TOBBIIIEHHON YACTOTE BPAII[EHM A

4.1. UcnplTanne npu MOBBIIIICHHON YacTOTe BpalcHusd CJICAYCT IIPOBOAUTH 1100 B peKUME
regeparopa myTeéM COOTBCTCTBYIOLICTO IMOBBIMICHUA YaCTOTBHI BPAIICHHWA NPHUBOAHOIO ABHUIATCIIA,
1o B pexKUME ABUTATCIIA, IMPUYUCM IJIsA 6CCKOJ'IJ'ICKTOprIX MallluH MEPEMCHHOTO TOKa - IMyTEM
COOTBCTCTBYIOIICTO MOBBIICHUSA YaCTOTHI IMUTAHWA, a IJId KOJUICKTOPHBIX MAlIWMH IMOCTOAHHOI'O U
MNEPpEMCHHOTO TOKa - MYTEM COOTBCTCTBYROLICTO PETYJIUPOBAHUA caMmou I/ICHLITyeMOﬁ MalllMHBI.
I[OHyCKaeTCSI MMPOBOAWUTH UCIIBITAHUC Bpamaromeﬁcsl HYaCTH MalllMHbI BHE €€ H€HO[[BPI)KHOI>1 YJacCTH.

I[J'I}I MalllMH € HECKOJIBKMMH HOMHUHAJIBbHBIMHU YaCTOTAMU BpalllCHUA HUCIBITAHHUC IIPpU
MMOBBIIICHHOM YacTOTE BpalICHuA CICAYCT NPOBOAUTDL JJIA HauOOJIBIICH YaCTOTHI BpalICHU:A.

JlonmyckaeTcsi OAHOBPEMEHHOE HCIIbITAaHUE MPH MOBBIIIEHHONW YacTOTE BpAIEHUsS JIBYX HIIU
Ooyiee ANEKTPUUECKUX MAIINH, COCIUHEHHBIX B arperar, npu paboTre OAHON M3 HUX B PEKHME
JIBUTATEs.



4.2. HpI/I HUCIBITAHUW YaCTOTY BpalllCHUA CJICAYCT IUIABHO IIOBBIIIATL OO0 3HAUYCHUA,
ycra"oBiieHHOTO B ['OCT 183-74 wnm B cTaHgapTax WM TEXHUYECKUX YCIOBHUAX HAa KOHKPETHBIE
BUJBI DJICKTPUYCCKUX MAIllIHMH, BBIACPIKHUBATL IPH 3TOM 3HAYCHHWHU B TCUYCHHC 2 MUH U IIJIaBHO
MOHIKATh JI0 MOJIHOM OCTAHOBKHM MAIIHMHBI, [TOCIIE YEro ClIeYeT MPOU3BECTH TIIATENIbHBIN OCMOTP
Bpamawmeﬁc;l qacTu. I[JIH MallkMH C KOJUICKTOpaMU WJIIM KOHTAKTHBIMU KOJIbIIaMW HAIJICKUT
U3MEpATh OMEHUE ITUX Y3JIOB JI0 U IMOCJIe UCTIBITAHUS, €ClIM TaKOe U3MEPEHUE MpeayCMaTpUBaeTCs
B CTaHAAPTaX WU TCXHUYCCKUX YCIIOBUAX HA KOHKPCTHBIC BUABI SJICKTPUICCKUX MAIlIWH.

4.3. UcnpiTaHue Ipu MOBBIIMICHHON YacTOTE BPAIIEHUS CIEAYET MPOBOJIUTH MO BO3ZMOKHOCTH
HCMMOCPCACTBCHHO IOCJIC UCIIbITAHUA Ha HArpE€BaHUC, €CJIM OHO IIPOBOAUTCA.

VcripITaHne TIpH MOBBIIICHHOW YacTOTE BPAIICHUSI HESBHOIIOIIOCHBIX POTOPOB CHHXPOHHBIX
MAIlliH CcJelyeT NPOBOJUTH B HArpeTOM COCTOSHUU IPH TeMmIepaType OOMOTKH, ONM3KOH K
pabouei.

YacToTy BpalleHUs IPU UCIBITAHUU IIPU IMOBBIIICHHOW YacTOTE BPAILEHUS PEKOMEHIYETCS
U3MEPATHh JUCTAHIIMOHHBIMU METOAAMMU.

5. UCTIBITAHME TP KPATKOBPEMEHHOM ITEPEI' PY3KE
I10 TOKY WJIN I10 BPAIIIAIOIIEMY MOMEHTY

5.1. HcnblTanue npu KPaTKOBPEMEHHOW IMeEperpy3ke Mo TOKY OOMOTKH SKOpSI CIeayeT
IPOBOJIUTh IIpU TeMIeparype OOMOTKM M aKTHMBHOM CTald, MO BO3MOYKHOCTH OJU3KOH K
TeMIepaType, COOTBETCTBYIOIIEH HOMUHAIBHOMY pPEXUMY pabOTbl JaHHOW 3JIEKTPUYECKOM
ManMHbl. McnblTaHne MOXET HMPOBOAMTHCA KaK B PEKUME KOPOTKOTO 3aMbIKaHMs, TaK U IIPH
paboTe MamIMHBI TOJ] HArpy3Kod, COOTBETCTBYIOIEH €€ BUAY; B IOCIEIHEM Clydyae CIEAyeT
OTPAHMYMBATH HANPSIKEHUE HA BBIBOAAX HCIBITYEMOM MAIIMHBI TAKMM IPENCIIOM, IIPH KOTOPOM
ellle He HACTYyHaroT HEJOIMYCTHMBIC MEperpy3Ku APYTUX ee OOMOTOK, CBSI3aHHbBIE C Ieperpy3Kon
O0OMOTKH SIKOPSI.

Jis  uchbITaHUs ClleAyeT YBEIUYUTh TOK OOMOTKH SKOps A0 TpeOyeMoro 3HauyeHUus
MOBBILICHUEM HArPy3KH Ha BaJly WM MOBBIIIEHUEM TOKA BO30Y KIEHMSI, BbIACPKATh 3TO 3HAUCHHE B
TedeHue BpemeHH, ycraHoBiaeHHoro I'OCT 183-74 nnu B ctanmapTax WM TEXHUYECKUX YCIIOBHUAX
Ha KOHKPETHBIE BUJBI 3JEKTPUYECKUX MAIIMH, M 3aTE€M pas3rpy3uTh MAIMHY WIA MOHU3UTH €€
BO30YyX/IeHHE TaK, YTOOBI 3HAaUEHUE TOKA CTAJI0 HE OOJIbIIe HOMUHAIBHOTO.

5.2. UcnplTaHue npu KpaTKOBPEMEHHOW MEperpy3Ke JBUTraTels MO BpalllalolleMy MOMEHTY
clieflyeT MPOBOAMTH MIPU TEMIEpAType BCEX €ro 4acTei, Mo BO3MOXKHOCTH OJIN3KOM K TemmepaType,
COOTBETCTBYIOIIEN HOMUHAJIBHOMY PEXUMY pabOThl JAHHOTO JABUTATEISL.

s vcniblTaHus CIENyeT YBEIUYUTh MPUIIOKCHHBIA K Bally ABUIAaTelsd TOPMO3SIINI MOMEHT
710 3HAYEHMsI, yCTAaHABIMBAEMOI'O B CTAaHAAPTAX WM TEXHUYECKUX YCIOBHUSAX HAa KOHKPETHBIE BHJIBI
JBUTATEJICH, U BBIAEPKATH TAKOE €r0 3HAYCHHE B TCUCHHE BPEMEHH, YCTAHOBIEHHOIO B JTUX XKE
noKyMeHTax. [Ipu 3TOM HampspkeHHe JODKHO MMETh HOMHHAJIBHOE 3HAaYCHHE, a TOK BO30YKICHHUS
CUHXPOHHBIX JBUIaTeJIed WIM ABUTATEIIEH IMOCTOSHHOIO TOKA - COOTBETCTBOBATH HOMHUHAIBHOMY
pexxumy pabotsl auratens. [lo ucTeyeHnn yka3aHHOTO BPEMEHH ABHTATENb CIEAYET pa3rpy3uTh
TaK, 4TOOBI 3HAYEHUE BPAIIAIOLIEr0 MOMEHTA CTaI0 He 00Jblle HOMHUHAIBHOTO.

53. Jlo u mocine HCHObITAaHUS NpPU KPAaTKOBPEMEHHOM IMEperpyske MO TOKY WU 10
Bpall[alollleMy MOMEHTY CJEAyeT TIIATeIbHO OCMOTPETh HCHBITYEMYIO MAallMHYy, MPOBEPUTH
COCTOSIHME KpEIUIEHUH OOMOTKHM SIKOPS U COCTOSHUE €€ W30JIALMU U3MEPEHUEM CONPOTHUBIICHUS



nocinennei. [locne ucnpiTanuss Npu Meperpy3ke ClAeAyeT MPOBOAUTHh HMCHIBITAHUS HM3OJISIIUM Ha
AJIEKTPUYECKYIO MPOYHOCTb MO TIl. 7.5 U 7.6 HACTOAILETO CTaHIapTa.

(B pen. Usmenenus N 2, BBegennoro B jaeictBue IlocranoBnennem [occrannmapra P ot
08.08.2002 N 294-cT)

[Ipn ucnbiTaHuM 37a€KTpUUEcKUX MamMH MomHOCThi0 5000 kBT (kB x A) u Bblme niam c
JUIMHON cepliedHHKa sIKopsl 1 M U Oosee cieyeT KOHTPOJIIMPOBaTh TEMIEpaTypy OOMOTOK SIKOpS U
BO30YK/I€HUs] HOPMAJIBHO MTPUMEHSAEMBIMH JUIsI 3TOTO METO/IaMHU.

6. UIBMEPEHUE COINIPOTUBJIEHWA N30JIALIMNA OBMOTOK
OTHOCHTEJIbHO KOPITYCA MAIIMWHBI U MEXKTY OBMOTKAMMU,
COITPOTUBJIEHNA N30JIALINMNU TEPMOMETPOB COITPOTUBJIEHUA
N COITPOTUBJIEHMA N30JEALNN ITOAIIMITHMKOB

6.1. M3mepeHune CONMpPOTUBICHUS HW3OJSAIMA OOMOTOK OTHOCHTEJIBHO KOpITyca MAIllMHBI U
MCKAY 06MOTKaMI/I OPOU3BOAUTCA B LECIAX MPOBCPKU COCTOAHUA U3O0IALUHA W MNPUTOAHOCTU
MalINHbI K TPOBEICHUIO MOCIEAYIOUINX UCIIBITAaHUN. PexoMeH IyeTcsl Mpou3BOIUTH €T0:

B IMPAKTHUYCCKU XOJIOAHOM COCTOSHUU HCHBITyeMOﬁ MalIvHbI - 10 Ha4dajla €€ HUCIIbITaHUusA 110
COOTBETCTBYIOIIEH Mporpamme;

B HArpeToM COCTOSIHUU - TpPU TemIeparype OoOMOTOK, OJM3KOH K TemIeparype pexuma
paboThI, B KOTOPOM MPOBOAMIIOCH HCTIBITAHUE HA HATPEBAHUE;

HE3aBUCHMO OT TEMIIEpaTypbl OOMOTOK - J0O U TOCJI€ HUCIBITAHUHA H30JSIMA OOMOTOK Ha
ANEKTPUYECKYIO MTPOYHOCTh OTHOCHUTEIBHO KOpITyca MAIllMHbI U MEXAY OOMOTKaMH MepEeMEHHBIM
HaIpsKEHUEM, JI0 U MOCJEe UCHBITAHUS MPU MEPErpy3Ke Mo TOKY WUIIM MO BPAILAIOIIEMY MOMEHTY,
JI0 U TIOCJI€ WCIBITAaHUS MPH MOBBILIIEHHOM 4YacTOTE BPAILEHHUsS, a TAKKe JO U IOCIIE HEKOTOPBIX
CHElHUaJIbHBIX BUJOB HCHBITAHUS, KAaK, HAlNpUMEp, MWCIbITAHUS CUHXPOHHBIX MAalIMH Ha
MEXaHNYECKYIO MPOYHOCTh IIPU YIAPHOM TOKE KOPOTKOIO 3aMbIKaHUSI.

6.2. U3mepeHue CONPOTHUBICHHMS M3OJSALIUMM OOMOTOK CJIEIYeT IpPOU3BOAUTH: IPH
HOMMHAJILHOM HamnpspbkeHuu oomotku 1o 500 B BxitountenbHo - meraommerpoM Ha 500 B; mpu
HOMHHAIIFHOM HampsbkeHuu oomoTku cBbiiie 500 B - meraommerpom He menee uem Ha 1000 B.
[Tpu M3MepeHnn COMPOTHBIICHUS U30JIALINN OOMOTOK C HOMUHAIBHBIM HampshkeHueM cBbime 6000
B, uMeronux 3HAYUTENbHYIO €MKOCTh 10 OTHOILEHHIO K KOPIIyCy, PEKOMEHIyeTCs NMPUMEHSATh
MeraomMeTp Ha 2500 B ¢ MOTOpHBIM NPUBOAOM WM CO CTaTMYECKOH CXEMOMl BBIIPSAMIICHUS
NEPEMEHHOT0 HAIIPSKEHUSL.

6.3. M3mepeHue COMPOTUBIICHUS] HW3OJSIMUA OTHOCUTEIBHO KOpIyca MAalIWHBI U MEXIY
00OMOTKaMu cJeayeT MPOU3BOIUTH MOOUYEPETHO AJI Kax A0 LIeNu, UMEIOIIeH OTAECNbHBIE BBIBOIBI,
MIPH DJIEKTPUUECKOM COSUHEHUHU BCEX MPOUYUX IIETICH C KOPITyCOM MAaIIHHBI.

I/I3MepeHHe COIIPOTUBJICHUS U30JISINUN 0OMOTOK TpeXCI)a?»HOFO TOKA, HArJIyXo0 COIIPSI’KCHHBIX B
3BC3Yy WM TPCYTOJbHUK, IIPOU3BOAUTCA AJIA BCEil OOMOTKH 10 OTHOIICHUIO K KOop1ycCy.

I/I3OJ'II/IpOBaHHLIC OOMOTKH U 3allIUTHBIC KOHACHCATOPBI, A TAKXC HWHBIC YCTpOP’ICTBa,
IMOCTOAHHO COCAUWHCHHBLIC C KOPIyCOM MAIOHWHBI, Ha BpPEMA HU3SMCPCHHUA COIIPOTHUBICHUA HX
U300 JOJIXKHBI OBITh OTCOCAMHCHBI OT KOpPITyCa MallIUHBI.

I/ISMepeHI/IG COIIPOTUBJICHUA H30JISIIUN 06MOTOK, HMCIOIIUX HETOCPEACTBCHHOC BOJAHOC



OXJIQXKJICHHUE, JOJDKHO IPOU3BOIUTHCS META0MMETPOM, MMEIOLIUM BHYTPEHHEE JKPAHUPOBAHMUE,
IIPU 3TOM 32KMM METaOMMETpa, COSAUHEHHBIHN C SKpaHOM, ClIeAyeT NPUCOEAUHATh K BOAOCOOPHBIM
KOJUIEKTOPaM, KOTOPBIE IIPY 3TOM HE JOJKHBI UMETh METaJUIMYECKOW CBSI3U C BHEIIHEH CUCTEMOM
MUTAHUSA OOMOTOK JTUCTUIIIATOM.

[lo oxoHYaHMU U3MEPEHHS CONPOTUBIEHUS M3O0JSALUUU KaKIOW LENU CIENyeT pa3psiuTh €€
IEKTPUUECKUM COEIMHEHHEM C 3a3€MJIEHHBIM KOPITyCOM MalluHbI. J[1s1 0OMOTOK Ha HOMHHAJIBHOE
Hanpsbkerue 3000 B u Bbilie MpoAgoKUTENTFHOCTD COSIMHEHHS ¢ KOPITYCOM JI0JKHA OBITh!

Ju1st MaH MotHocThIo 10 1000 kBT (kB x A) - He menee 15 ¢;
JUIs MarH MomHocThIo 6ostee 1000 kBT (kB x A) - He MeHee 1 MuH.

IIpu monws3oBannu MeraommeTpom Ha 2500 B mpoaomKUTETbHOCTh COEIMHEHUS C KOPITYCOM
JOJI’KHaA 6BITI: He MeHee 3 MUH HE3aBUCHUMO OT MOIIIHOCTHU MAIIINHBI.

6.4. VI3MepeHue COMPOTUBICHUS U3OJAIMU  3aJIOKEHHBIX  TepMolipeoOpaszoBarene
COIIPOTHUBIIEHUS CIIEyET IPOBOAUTE MEraoMMeTpoM Hanpskenuem 500 B.

6.5. M3mepeHune COMpPOTHUBICHUS H3O0JIALUUA HM30JIMPOBAHHBIX MOJIIMITHUKOB W MAaCISHBIX
YILUIOTHEHHI Bajla OTHOCUTEJBHO KOpPIIyCa CJIEAYET IMPOBOAUTH MPHU TEMIEPATYpE OKPYKAOIIECH
cpeabpl MeraoMmmeTpoM HamnpsbkeHueM He menee 1000 B.

7. UCIIBITAHUE M30JIALNN OBMOTOK HA DJIEKTPUYECKVYIO ITPOYHOCTD
OTHOCHUTEJIBHO KOPITYCA MAIIIMHBI 1 MEXTY OBMOTKAMMU

7.1. UcnbiTanue U30JIA1MHM OOMOTOK Ha DJIEKTPUYECKYIO MPOYHOCTh OTHOCHTEIBHO KOpITyca
MallMHbBl M MEXAY OOMOTKaMH CcleAyeT TMPOU3BOAUTh NPAKTHUECKU CUHYCOUAAIBHBIM
HanpspKeHUeM MpoMbIieHHON 4acToTsl (50 win 60 I'm). McnbiTaHue pekoMeHayeTcss IpOBOAUTD
OT HCHBITaTEeILHOTO TpaHchopmaTopa MomHOCThI0O He MeHee 1 kB x A ma kaxnmeie 1000 B
TpaHC(HOPMHUPOBAHHOTO HANPSDKEHHSI, €CIIM 3HAYUTENbHAasT €MKOCTh HCIBITYeMOW OOMOTKH IO
OTHOIIEHUIO K KOPITyCy He MOTpedyeT OOoJbIeil MOIIHOCTH.

WcnbiTatenbHblil  TpaHCHOPMATOpP JODKEH OBITH C€1a00 HACHIICH: IMPU HOMHHAIBHOM
S3HAYCHHUMU C€ro HalpsOpKCHUS OTKIIOHCHUC HAMAarHM4YMBAlOUICTO TOKa OT IMPONOPHUMOHAIBHOCTH
HANpsDKEHUIO HE JIOJDKHO mpeBocxoauTh 10%. Bo m30exaHne HCKaXeHHS CHHYCOWAATbHOCTH
TpaHC(HOPMHUPOBAHHOTO HAMPSDKEHHUST K HCIBITATEILHOMY TpaHC(hOpPMATOpy CIeIyeT NOJBOIUTH
JMHeWHoe HampsbkeHue TpexdasHoil cucTembl. J[OmycKaeTcsi NHTaHUE UCIBITATEIHHOTO
TpaHchopMaTopa OT CHELHATBHO IPEeTHA3HAUYCHHOTO Ul ATOW IIeIM CHHXPOHHOTO I'eHepaTopa, B
KOTOPOM  JIOJDKHBI ~ OBITh  MPUHSTBI ~ Mepbl Uil  MPAKTUYECKH MOJHOTO  TOJABICHHUS
00paTHOCHHXPOHHOTO TIOJI.

7.2. V3MmepeHHe WCHBITATENIFHOTO HANpsDKEHHS CJIEIyeT NpPOM3BOAWTH HAa CTOPOHE
TpaHC(HOPMUPOBAHHOTO  HANPSDKEHUS TPU  TMOMOIINM  AJIEKTPOCTATUYECKOTO  BOJIBTMETPA,
U3MEPUTEIBHOTO TpaHC(POPMATOpPa HAMPSHKCHUS WM CIEIHANBHOW HM3MEPUTEIBHON OOMOTKH
UCTIBITATEIIPHOTO TpaHcopmaropa. V3mepeHwe wucmbpiTaTenbHOro Hampsbkerus g0 3000 B
JOIYCKaeTCs MPOU3BOJUTH IPH MTOMOIIM BOJIBTMETPA C JOOABOYHBIM COIIPOTHUBICHUEM.

[Ipn ucnbITaHUM K30ISMUMM OOMOTOK C HOMUHaIbHBIM HampsbkeHuem 6000 B u Bbime st
MamuH MomHOCThI0 Oonee 2000 kB x A pexkomeHayeTcss MOJKIIOYATh MapajiebHO OOBEKTY
WCTIBITAHUS IAPOBOW DPa3psSAHUK, YCTAHOBJICHHBIM HAa MPOOWBHOE HANpPSHKEHUE, MPEBBIIIAIONICEe



UCTIBITaTeIbHOE HampspkeHue He Oonee yeM Ha 10%. B memb 3Toro paspsiiHuKa JOKHO OBITH
BKJIIOYEHO 3aIUTHOE CONPOTHUBIIEHUE JJIs1 OIPAaHUYEHHs] TOKAa KOPOTKOI'O 3aMbIKaHMs MpH Mpodoe
paspsiHUKa.

7.3. PerynupoBaHue HCHBITATEILHOTO HAMPSKEHUsI CIEAyeT TNPOU3BOAUTH IUIABHO WIIU
CTYNEHSIMHU, HE NPEBBILAIMMUMU 5% €ro OKOHYATEJbHOIO0 3HAYEHUS, MyTeM pEryJIHpOBaHUS
HaANpPSDKEHUs, TTOJJBOAUMOTO K IEPBUYHON 0OMOTKE.

I/ICHBITaHI/Ie CHGI{yCT Ha4YUHATb C HaprI)KCHI/IH, HEC HpeBBIHIaIOH_IeI‘O ITIOJIOBHUHBI
OKOHYATEIILHOTO. Bpemsi, tonmyckaemoe Ui MoabeMa HANPsDKCHUS OT TOJOBHHHOTO 3HAYCHUS 0
IIOJIHOTO, JOJDKHO ObITh He MeHee 10 c.

ITonHoe McHBITaTEIIBFHOE HAMpsOKCHUE CIICAYET BBIACPKHUBATH B TCUCHUC 1 MHH, IIOCJI€ Y€TO0
IIJIAaBHO CHU3UTH JO IIOJIOBMHHOI'O 3HAYCHHUA U OTKIIFOUHUTH ITMTAHUC TpaHC(I)OpMaTOpa.

[Ipu ucnbITaHMK 0OMOTOK ¢ HOMHUHAJIBHBIM HampsokeHueM 110 660 B mammHa MOITHOCTBIO 10
15 kBt nmpu MaccoBOM BBIIYCKE IOJIHBIM HCIBbITaTeabHBIM HanpsbkeHuem no I'OCT 183-74 B
T€UeHWe S5 C WIM HanpsbKeHWEM, MOBbIIIEHHbIM Ha 20% cBepx MOJHOro, B TedyeHue | c,
UCTBITATEIPHOE HAIPSDKCHHUE CIEAyeT MPHUKIAIbIBATh aBTOMATUYECKUM MPHUCTIOCOOICHUEM,
o0ecreunBaroUM OTCYTCTBUE HEJIOMYCTUMBIX KOMMYTAllMOHHBIX MTEPEHANIPSKEHHI.
(B pen. Usmenenus N 2, BBegenHoro B jaeictBue Ilocranosnennem [occranpmapra PD ot
08.08.2002 N 294-cT)

7.4. VcniplTaHue M30JIAIUU OOMOTOK OTHOCUTEIBHO KOPITyca MAIIMHBI U MEXIy OOMOTKaMH
clielyeT MPOBOJAUTH MPU HETOABMKHOM COCTOSIHUM MAIIMHBI, KpOME€ OOMOTOK HESBHOIOIIOCHBIX
POTOPOB CUHXPOHHBIX MAlllMH, UCIIBITAHUC U30JIAINN KOTOPBIX CICAYCT NPOBOAUTH IMPU BpAllICHUU
pOTOpa C HOMUHAJILHOW YaCTOTOM.

Ecan MalivHy MDOABCPrarOT HUCIBITAHWUIO HAa HArpC€BaHUC, TO HUCHBITAHHUC HU30JALIUU CICAYCT
IMPOBOAUTE IO BO3MOKHOCTHU HEMMOCPCACTBCHHO IO OKOHYAHUHU 3TOI'0 UCIIBITAHH.

3aBOI[CKI/Ie HCIIBITAHUA U30JIINUU CUHXPOHHBIX MAIIMH C HCABHOIIOJIFOCHBIM POTOPOM CIICAYCT
IMPOBOAUTEH IMOCJIC 3aBCPHICHUA OCTAJIbHBIX HCIIBITAaHHI IIPU CHATBIX IHUTAX U BEIHYTOM POTOPE.

[Ipy ucneITaHUM OOMOTOK C HEMOCPEICTBEHHBIM KHAKOCTHBIM OXJIQXKJIEHHEM CHCTEMa
OXJIQXK/ICHHS U UCTIBITYEMbIE OOMOTKH JTOJKHBI OBITh 3aOJHEHBI IUPKYIUPYIONMIEH OXJTaK1atoIIe
KHUAKOCThI0. VcmbITanue H30MAUMU 03 3amojHEHHs] OXJIKIAIOMIeH >KUIKOCTHIO MOXKET OBITh
JOMYIIEHO TOJIBKO TPH YCJIOBHH, YTO O HEro HCIbITyeMas oOMOTKa (WM 4acTh OOMOTKH) HE
MOJIBEprajiach 3aroJHEHUIO )KHUIKOCTHIO.

7.5. HcnplTaHWio W30IA0MM  OOMOTOK HA  JJIEKTPHUUYECKYI0 MPOYHOCTH  JIOJKHEI
IPE/IIECTBOBATh CJACAYIOIINE UCTIBITAHUS:

U3MEpPEHUE CONPOTUBIICHUS U30ISAIUN OOMOTOK;
UCTIBITAHUE TPH MOBBILIEHHOM YacTOTe BPALICHHUS;
UCIBITaHUE MPU KPATKOBPEMEHHOM Meperpy3Ke Mo TOKY W M0 BpalllalolleMy MOMEHTY;

UCTBITAHWE  H30JIALMHM  OOMOTOK Ha  3JEKTPUYECKYI IPOYHOCTb  BBIIPSIMIICHHBIM
HanpspKeHUEM (€ciii OHO MPOBOJUTCS Ha JAaHHOW MalINHE);



UCIIBITAHUE CHUHXPOHHOW MAIIWHBI TpPU BHE3AIHOM KOPOTKOM 3aMbIKaHUU (€ClId OHO
MIPOBOJIUTCS HA JAHHOUM MaIlnHe),

APYyruc¢  HUCHbITAHHA, BBITIOJITHCHUC  KOTOPBIX O  UCIBITAHUA  U30JISIIHUU 00MOTOK
npeaAyCMOTPCHO B CTaHAApTax MW TEXHUYCCKHUX YCIIOBUAX HAa KOHKPETHBIC BHUJBI JJICKTPUUCCKHUX
MallluH.

VKa3aHHBI  TOPSAAOK YEPEJOBAHUS  WCHBITAHUM  SBISETCS  HEOOSA3aTEIbHBIM IS
HESIBHOIIOJIOCHBIX POTOPOB CHHXPOHHBIX MAIlUH, JJI MalIlH, cOOpKa KOTOPBIX BIIEPBBIC
NPOMU3BOANTCS JIMIIF HA MECTE YCTAHOBKH, W JUI1 MAIIMH IIOCTOSIHHOTO TOKa HAa HOMHHAJIBLHOE
HanpspkeHue 1o 100 B.

7.6. VcnplTaHUIO M30JIALKMKA OOMOTOK Ha AJIEKTPUYECKYIO MPOYHOCTH CJIEAYET MOJBEpraTh
MOOYEPEAHO KaXKIYI0 LeMb, MMEIONIYIO OTIEIbHBIC BBIBOJbI Haualla M KOHIA WJIM BOBCE HE
MMEIOLIYI0 BBIBOJIOB, KAK OOMOTKH SIKOpEH, COeTUHEHHbIE ¢ KoJulekTopamu. [Ipu 3TOM 0MH BBIBOA
HMCTOYHUKA HCIBITATEIFHOTO HANPSHKEHUS CIeAyeT MOJKIoYaTh K JII000M JOCTYmMHON TOUKe
UCIBITYyeMOW OOMOTKH, a JpYyrod HaJeKHO 3a3eMJISITh U MOJKIIIOYaTh K 3a3€MJIEHHOMY KOPITyCY
MAalIfHbl, C KOTOPHIM Ha BpEMs HCIBITAHHUS TAaHHOW OOMOTKH JJIEKTPHUYECKH COCIUHSIOT BCE
MpoYKe, He YYacTBYIOIIKE B JAHHOM HCTBITAHUH, OOMOTKH.

Ecnu ¢as3sl MHOro(ha3Hoi 0OMOTKH COMPSKEHbI HArilyXo, TO BCIO MHOTO(a3HyI0 OOMOTKY
CJIEZyeT UCIIBITBIBATh OTHOCHTEIHHO KOPITyCca MAIIMHBI IETUKOM. [Ipy HaM4uy BEIBOJIOB OT Havall
Y KOHIIOB (pa3 WM 4YacTeil (a3 MUCHBITAHUE JOKHO OBITh MPOBEACHO MOOYEPEIHO JUIS KaKIOU
(da3wl uau yactu a3kl IpHu COSAMHEHUHN BCEX MPOUYnX (a3 Wiu yactei pa3 ¢ KopImycoM MaIlruHBI.

Ecnu kakas-HuOynp W30MUpOBaHHAas OOMOTKa NpPH HOPMAaJbHOM paboTe COeAMHEHa C
KOPITyCOM MAIIIMHBI, TO Ha BPEMs HCIIBITAaHUS M3OJISIMH TaKOW OOMOTKM OTHOCHTEIBHO KOpITyca
OHa JIOJDKHA OBITh OTCOEAMHEHA OT KOPITyCa MAIIHUHBL.

Ecnu ¢ ucnbityemoil 0OMOTKON COEMHEHBI YCTPONCTBA BO30YXKIECHHUS, PEryJIUPOBAHUS WIIN
3alliuThI, TO HGO6XO,Z[I/IMOCTI: HUX OTKIIIOYCHHA Ha BPCEMS HCHbITAHUSA H30JIALIUA 3TOU 06MOTKI/I
NObKHA OBITh yKa3aHa B CTaHAapTaX WM TEXHUYECKHUX YCIOBUSX Ha KOHKPETHBIE BH/IbI
ANEKTPUYECKUX MAIIHH.

Pe3ynpraThl HMcnbITaHUS H30JISLUM OOMOTKM OTHOCHTENIBHO KOpPIyCca MAalllMHbI U MEXIY
OOMOTKaMH CJI€JyeT CUUTaTh YAOBJIETBOPUTEILHBIMHU, €CJIM BO BPEMsl HUCIBITAHUS HE MPOU3O0ILIO0
pO0Ost 30K WU IEPEKPBITHS €€ CKOJIb3SIIUMHU pa3psiiaMu.

7.7. JlomycKkaeTcsl MPOBOIUTH UCIIBITAHUE U30JISIIIMU OOMOTOK Ha 3JIEKTPUYECKYIO MPOYHOCTh
OTHOCUTEIFHO KOpIyca MAalIuHbl W MEXIy OOMOTKaMH OTACIbHO Ha HEMOJBIKHOW W
BpAIAOIIEHCsl YacTsIX MAIIWHBI, €CIU MpH TOcienyronei coopke ee MOXKET OBITh 0OecreueHO
OTCYTCTBHE TIOBPEXKICHUH OOMOTOK ¥ B COOpaHHOW MalllMHE HE BOSHHUKACT OMACHOCTh MEPEKPBITHS
¢ 0OMOTOK HEMOJBIKHOM YacTh Ha OOMOTKH Bpallarolieics Wid o0paTHO, WIK C TeX U APYTHX Ha
3a3eMJICHHBIE YaCTH KOpIyca.

7.8. UctibiTanue M30i0Ul OOMOTKH CTAaTOpa (SKOps) BHIIPSMIICHHBIM HAINPSHKCHUEM MAaIIHH
c HoMUHaNBHBIM HampspkeHneM 3000 B u Beimme mommuocteio 1000 kB x A um Oomee, 3a
UCKIJIFOYEHUEM OOMOTOK C HETOCPEICTBEHHBIM KHKOCTHBIM OXJIQXKJICHUEM, CIEITyeT MPOBOJHUTH C
OJTHOBPEMEHHBIM M3MEPEHHEM TOKa YTEUKH. B KauecTBe MCTOYHMKA BBHITPSIMIICHHOTO HATPSIKCHUS
MOXET OBITh HCIOJIF30BAHO YCTPOWCTBO, HMMEIOIIEE OJHO- WM JBYXIOIYIEPHOIHYIO CXEMY
BBITIPSIMIICHHUSL.



HOI[’[:GM HUCHBITATCIIBHOTO HANPSAXKCHUA CICAYCT MPOU3BOAUTL HCE MCHCC UYCM TpeMs
CTYNEHSMHU, TepBasi U3 KOTOPBIX JOJKHA COOTBETCTBOBATH IIOJIOBUHE HCHBITATEIbHOTO
HaMpsOKCHUSA, a TOCICAHAA - IMOJHOMY MHCIIBITATCIBHOMY HANPSXKCHUIO, YCTAHOBJIICHHOMY IS
JaHHOTO uchbITaHus. Ha xaxmol cTyneHu HampshkeHHe clieAyeT BbIIEP)KHUBATh B TeueHHe 1 MuH,
TOK yTEUKH M3MEPATH uepe3 Kaxablie 15 c. [Toxbem HampsykeHus OT CTyNEHHM K CTYNEHHU CIEAYET
MPOU3BOAUTH IJIABHO MpuMepHO 3a 10 c. BpeMst cCHATHS HanpsiKEHUsS] HE HOPMUPYIOT.

N3meHeHne TOKa yTEUKH, U3MEPEHHOTO Ha Ka)IO0H CTYIEHHM HCIBITATEIILHOTO HAIPSKEHUS
[0 HCTEYEeHUH | MUH, B 3aBUCUMOCTH OT HPUIOKEHHOIO HAIPSUKEHUsl JaHHOW CTYIIEHH,
XapaKTepU3yeT KaueCTBO U30JIALUH.

[Toce kKaxa0ro OTKIIOUECHUS HCTIBITATEILHOTO YCTPOMCTBA CO CTOPOHBI HU3KOTO HAIPSIKEHUS
OOMOTKY CJIEyeT pa3psiKaTh JIEKTPUICCKIM COCTMHEHUEM €€ C KOPITyCOM MAalluHBI B TCUCHUE HE
MeHee 5 MUH.

7.9. Hns oOMOTOK CTaTOpOB C HOMMHAIbHBIM HampspkeHuem 17000 B wu Bbime 1o
COIVIACOBAHUIO C MOTPEOHUTENEM JAOIMYCKAeTCsl HCHBITAHWE H30JIMU OTHOCUTEIBHO KOpIyca
MAaIllMHBl W MEXIy OOMOTKaMM KOMOMHUPOBAaHHBIM  HAINpsDKEHUEM, IPEICTABISIONINM
BBINPSIMIIEHHOE HAIPsDKEHUE, MOJSIPHOCTD KOTOPOT'O PETyJIIPHO U3MEHSETCS C HU3KOH 4acTOTOM.

8. UCTIBITAHUE MEX]TYBUTKOBOM U30JIALIMA OBMOTOK
HA SJIEKTPUYECKVYIO ITPOYHOCTD

8.1. McnpiTanne OOMOTKH SIKOpSL HA AJIEKTPHUYECKYIO TMPOYHOCTh MEXIYBUTKOBOW HM30JISIIUU
HAJUICKUT MPOBOJUTH MPU XOJIOCTOM XOJ€ HCHBITYEMOW IEKTPUYECKOW MAalIMHBI IOBBINICHUEM
MOJBOMMOrO (TIpM HCIBITAHUM B PEKHUME JBHUTaTelsl) WIM T'€HEPHUPYEMOro CaMOW HCHBITYEeMOU
MaIIMHOMN (TIpY MCIIBITAHUM B PEXXKHUME TeHepaTopa) HapsKEHUs Ha BBIBOJIAX OOMOTKH KOS CBEPX
HOMHUHAJIBHOTO (MJIM HauOOJBIIEro M3 HOMHHAJIBHBIX) 3HAUEHUS 10 YCTAHOBIICHHOTO Tpeaena U
BBIICPKUBAHMEM €ro B TEUCHHE YCTAHOBJIEHHOIO BpeMeHH. PekomeHnayercs, uTOOBI
HENOCPEACTBEHHO 3a 3TUM HCIBITAHUEM INPOBOIUIOCH ONPEAEIECHUE XAPAKTEPUCTUKU XOJIOCTOTO
X0J1a; TOTJa OTCUETHI, BBIIOJIHEHHbIE NPU JTaHHOM HCIBITAaHUH, OYIyT SIBJISATHCS BEPXHEU TOUKOM
XapaKTEPUCTUKHU XOJIOCTOTO XOJa.

8.2. OI[HOBpeMeHHO C TIOBBIMICHHUCM HAINPSIKCHUA OJOIMYCKACTCA IIOBBIMICHHUEC YaCTOTLL
BpalllCHUA HCHLITyeMOﬁ MalllMHbI, OJHAKO HC bonee uem Ha 75% MMpEaAnCbIBAEMOI0  JIs1
HUCIIbBITAaHUA I[aHHOfI MalIvHbI ITPU MOBEIIIICHHOM YacTOTE BpaliCHUs.

JInis MalyH, UMEIOLIMX OOMOTKHU THMA SKOPHBIX HAa 00EHX YacTAX MaIIMHBI (M HETIOABUKHOM,
W BpalalomIelcs) Kak, HalpuMep, aCHHXPOHHBIE JBHTATeNH C (pa3HBIM POTOPOM, HCIBITAHHE
MEXYBUTKOBOW HM30JSLMM Ha 3JIEKTPUUYECKYIO MPOYHOCTh CIENYET NMPOBOAUTH cpasy Al o0eux
0OMOTOK NPH HENMOBM)KHOW MAIIMHE U TP PA3OMKHYTOIH BTOPUYHOI OOMOTKE.

8.3. HcnblTaHue MEXAYBUTKOBOH H30JSIMU OOMOTOK BO30YXICHHMS Ha SJICKTPUUYECKYIO
MIPOYHOCTH AOKHO MPOBOJUTHCS METOJAMU U 10 HOPMaM MPEeANPUATUA-U3TOTOBUTEIS.

9. UBMEPEHUME TEMITIEPATYPbBI YACTEU DJIEKTPUYECKUX MAILINH

9.1. B mpornecce HUCNBITAHUS BIEKTPUYECKON MallMHBI MOTYT HPOU3BOAMTHCS HU3MEPEHUs
TeMIepaTypbl Kak €€ aKTUBHBIX 4acTed, B MEPBYIO Ouepelb HM30JIMPOBAHHBIX OOMOTOK, TaK H
HEaKTUBHBIX - ONOp (MOAIIMIIHUKOB U MOAMSITHUKOB, & TaKXKE€ MAaCISHBIX YIUIOTHEHUM MalluH C
BOJIOPOJIHBIM ~ OXJIAKICHHUEM), JleTallell KOHCTPYKLUMH, TIJIaBHBIM 00pa3oM IOJBEpraromuxcs



,Z[GI\/'ICTBI/IIO MAarHuTHBIX HOJ'IGfI, " OXJIAXKAAOIINX CpC, ra3006pa3HHx U XKUAKUX.

9.2. U3MepeHne TeMmIepaTypbl HacTeil SJIEKTPUUYECKOW MAIIMHBI M OXJAXKIAIOMIMX CpPell B
MpoHeCcCC UCTIIBITAHUA MOKCT MMPOU3BOAUTHCA CIICAYIOIUMHA MCTOAAMU

TEPMOMETPA;
COIIPOTHUBIICHUS;

3aJI0’KEHHBIX TepMonpeoOpa3oBaTeei;
BCTPaUBAEMbIX TEPMOINPEOOpa30BATEICH.

9.3. Meton tepMomeTpa sIBIsieTCs HaubOosiee OOIIMM METOJOM HM3MEpPEHHUsS TeMIIepaTyphl B
AJIEKTPUUYECKUX MAIlIMHAX, KOTOPbIM MOXXHO HM3MEpSATh TEMIIEpaTypy 000 TOCTYNMHOW yacTu
MalIlHbl MPUKIAIbIBAHUEM K MOBEPXHOCTH 3TOH YacTH BOCIPHUHHUMAIOIIUX TEIUIOTY 3JIEMEHTOB
MOOBIX M3MEpHUTENEH TeMIepaTypsl - JKUIKOCTHBIX TEPMOMETPOB, TEpMOIpeoOpa3oBarTeseii
COIIPOTHUBIIEHUS, TEPMOTIAP, MOIYTIPOBOJHUKOBBIX TEPMOPE3UCTOPOB U APYTUX CPEACTB U3MEPEHUS,
OGGCHG‘{I/IBaIOH_II/IX TY K€ TOUHOCTb U3MCPCHUH.

s u3MepeHnst METOIOM TEPMOMETPA TEMIEPATYPhl HEMOJBHKHBIX YACTEH PEKOMEHAYETCA
IIpeIBApUTENIbHAS yCTAaHOBKA WM3MEPUTEIbHBIX JJIEMEHTOB, HE Hapyllaemas BO BCE BpEMs
HCIBITaHus. BocnpuHUMaromye TEmioTy 3JIEMEHTHI, B TOM YHUCJE PE3€pBYyaphl ¢ PaCIIUPSIOMIEHCS
KHUJIKOCTBIO (PTYThIO, TOJIyOJIOM, COIMPTOM U T.II.) )KUAKOCTHBIX TEPMOMETPOB, CIEAYET 3allUIIATh
OoT OoO0AyBaHHS CTPYSMH BO3/AyXa, OT WH3IydyaTeled TemIoThl W T.J. TEIUIOU30JIUPYIOIIUMHU
MaTtepuansamu. Eciau u3amepenue teMeparypsl METOJIOM TEPMOMETPA IPUMEHSETCS B TAKMX MECTax
ANEKTPUYECKON MAIIMHBI, B KOTOPBIX MOTYT OBITh MEpEMEHHBbIE MArHUTHBIE MOJIS, TO PTYTHBIC
TEPMOMETPBI IPUMEHATD HE CIIETYET.

[Ipy wn3MepeHMHM METOAOM TEPMOMETpAa TEMIIEPAaTyphl BpAINAIOIIUXCS YacTeW Iocie
OCTAHOBKM  MAIIWHBl  BOCIPUHHUMAIOIIMM  TEIUIOTY JJEMEHT U3MEpPUTEIs  TeMIepaTyphl
IIPUKIAIBIBAIOT K HAMEYCHHOMY [UIsl W3MEPEHHUS MECTy HEMEUICHHO II0CJIe IPEKpallcHUs
BpallleHUsT U TPHUKPBIBAIOT TEMJIOU3O0IUPYIOUMM MaTepuanoM. OTcuer TeMmmeparypbl ClELyeT
IIPOU3BOJUTH TOJIBKO ITOCJIE MOJHOTO YCTaHOBJICHUS TIOKa3aHUN U3MEPUTEIIS.

[Ipy uM3MepeHHH METOJOM TEepPMOMETpa TEMIIEPaTyphl OXJAKIAIOIIUX Cpejl, ra3000pa3HbIX
WM 5KUJIKMX, BOCIPUHUMAIOIIUE TEIUIOTY 3JIEMEHTHI, B TOM YHUCIIE pe3epBYyaphl C pacIlIupsItoniecs
KHUJIKOCTBIO (PTYThIO, TOJYOJIOM, CIHUPTOM M T.I.) >KUIKOCTHBIX TEPMOMETPOB JOJKHBI OBITH
MIOJIHOCTBIO TOTPYXEHBI B Cpeay, TeMIepaTypy KOTOpOW OHM u3MepsitoT. Eciam mpousBogurtcs
U3MEpEeHUe TEeMIIepaTypbl Cpell, MPOTEKAIOUINX IO 3aKPBITBIM TPyOONpOBOIAaM, TO TEPMOMETPHI
ClleyeT MOMEILIaTh B KapMaHbl, BPE€3aHHbIE B TPYOONpPOBOJbI U 3allOJIHEHHBIE MacjaoM; IIyOHHa
3TUX KapMaHOB JoJDKHA ObITh mopsaka 0,6 - 0,8 nuamerpa TpyOompoBojaa, a CTEHKHM HUX - IO
BO3MOYKHOCTH 00Jiee TOHKUMH M U3TOTOBJICHHBIMU U3 MaTepuaia ¢ OOJIbIION TEIUIOMPOBOAHOCTHIO.
B ciyudae, ecniu B KadecTBe TaKOro TEPMOMETpa HPUMEHSETCS Kakoe-THM00 3JIEKTPUUYECKOe
YCTPOICTBO, TO MPOBOJA OT HEro JOJKHBI OBITh IJIOTHO TMPHJIOKEHBI K TOBEPXHOCTH
TpyOOIpOBOJa Ha NPOTSHKEHUH He MeHee 250 MM U MPUKPBITHI TEIUIOM30JUPYIOIIUM MaTepHaIoM.

9.4. Meton conpoTHBIIEHUS MNpeAHa3HAYaeTCs Il W3MEpPEHUs CpEeJHEH TeMIepaTyphl
M30JIMPOBAaHHBIX OOMOTOK, K KOTOPBIM MOXXET OBITh MOAKIIOYEHO H3MEPHUTEIbHOE YCTPOWUCTBO,
MyTEM HW3MEPEHHUsI CONPOTUBICHUS OSTHX OOMOTOK B NPAKTUYECKH XOJOJHOM M HarpeToM
COCTOSIHUM COTJIACHO pa3il. 3 HAaCTOSAIIEro CTaHJapTa.



(B pen. Usmenenus N 2, BBegenHoro B jaeictBue Ilocranosnennem [occrannmapra PD ot
08.08.2002 N 294-cT)

W3mepenue temmeparypbl 0OOMOTOK, MUTAEMbIX ITOCTOSHHBIM TOKOM, MOXET MPOU3BOJAUTHCS
METOJIaMHU BOJIBTMETPA M aMIIEPMETPa WM JBOMHOIO MOCTA HENIPEPHIBHO B TEUEHUE BCETO BPEMECHH
ucnbITanus. [lageHne HanpspKEHUsT Ha HETIOIBHIKHBIX OOMOTKAX M3MEpPSIeTCsl HEMOCPEICTBEHHO Ha
UX BBIBOJIAX, @ HA BPALIAIOIIUXCA OOMOTKaX - HEMOCPEACTBEHHO HAa KOHTAKTHBIX KOJIbLIAX, HO HE
4yepe3 LIETOYHBIN anmapar, yCTaHOBJICHHBIN Ha MalllMHE; IPU 3TOM CleAyeT NPUHUMATh MEphl K
ITOHWKEHUIO NIEPEXOIHOTO COITPOTUBIICHUS B CKOJIB3AIIEM KOHTAKTE.

I/I3MepeHHe TeMHepaTypr 06MOTOK, IINUTACEMBIX HepeMeHHBIM TOKOM U HaxXOOANMIMXCA KAaK Ha
HETOJABMKHBIX, TaK M Ha BpAIAIOIIUXCSA YacTSIX MAalIWHBl, B TOM 4YHCIE€ OOMOTOK SKOpei
KOHHGKTOpHBIX MaAIllMH IIOCTOSIHHOI'O H HepeMeHHOFO TOKa, HpOI/ISBO,Z[I/ITCSI KakK HpaBI/IJIO ITIOCJIC
OTKJItOUeHUs1 muTanus. [Ipu 3ToM, eciii He MPUHSATHI crieluaibHble Mephl i noaasneHus J/C ot
OCTaTO4YHOIro HaMarHm4dyuBaHHA, TO I/IBMepeHI/Ie cnez[yeT HpOI/I3BO,Z[I/ITB I10CJIC HOJIHOI>'I OCTAaHOBKHA
MaIlIVHBI.

B Tex ClIydasax, Koraa 9TO HOpPCACTABIACTCA BO3MOXKHBIM, IOJIZKHO OBITH OCYHICCTBJICHO
HCKYCCTBCHHOC MCXaHHMYCCKOC TOPMOXKCHHUC arperara IJis1 COKpallCHHUSA BPEMCEHU €TI0 BeIOETA U
HHTCpBaJIa BpCMCHU 10 Ha4YaJia BbIITOJTHCHU A I/I3MepeHPII>'I.

HpI/I OCTaHOBC MANIIHUHKBI C HpHHy,HHTeHBHOﬁ BEHTUJISIINECH HIIH C KUIKOCTHBIM OXJIAXKACHHEM
CJICAYCT OJHOBPCMCHHO MPCKPATUTDH IMMOCTYIVICHHUEC OXJIAXKAIOMICTO Ira3a UJIN KUJIKOCTH.

Jnst Ge3omacHOro TPOBENCHHSI W3MEPEHHH JOJDKHBI OBITh TMPHUHSATHI BCE HEOOXOAMMBIC
OpPraHHU3AIMOHHBIC U TEXHUYECKUE MEPHI, CBSI3aHHBIE C 0OCOOCHHOCTSIMH BBITIOTHEHUS H3MEPECHU.

[lepBoe n3mepenue TemmnepaTypbl OOMOTKH HJIM KaKOW-T1HM00 4acTW MallUHbI, BHIMOJIHIEMOE
Moclie €€ OCTaHOBA, JIOJDKHO OBITh 3a()MKCHPOBAHO BO BPEMEHHM W MPOBEJCHO HE TO3/HEEe, YeM
yepe3 30 ¢ mocae OTKIIOYEHUs JUIsl MamuH MoIHOCThIO 10 50 kBt (kB x A), 90 ¢ - mis mammH
MotHocThIO 6omee 50 mo 200 kBt (kB x A) u 120 ¢ - ansa mamus MomHOCThI0 6onee 200 go 5000
kBT (kB x A), a st mamme MomHOCTRIO cBbime 5000 kBT (kB x A) - Mo corimacoBaHUIO MEXITy
W3TOTOBUTENIEM U MTOTPEOUTETIEM.

[locnenyromue wu3MepeHus cleqyeT MNPOBOAUTH IOCIE OCTAHOBA MAlIMHBI, 10 OOIIUM
KOMaHJaM, 4epe3 omnpeneieHHble MpoMexxyTku BpemeHu (15 ¢, 30 c, 60 c). M3mepeHus HOIKHBI
MIPOBOAMTHCSI OOJIee YacTO B HAYaJbHBIA MEPUOJ W3MEPEHUN U PEXe - M0 Mepe CTabuIM3aluu
NoKa3aHui IpubOpPOB.

TeMnepaTypy OOMOTKH A0 OTKIIOYCHHA MallWHbI CICAYCT OHNPCACIATH IO BCJIIMYUHE €€
COIIPOTUBJICHHUA IIYTEM 3KCTPAIIOJISIIUN KpI/IBOI\/'I OCTBIBAaHHWS HAa MOMEHT OTKJIIOUEeHUS MamuHbl. C

TOM LENBI0 CTPOST KPUBYIO OCTHIBAHMS (UepT. 2), OTKIAAbIBas Ha ocu abcmuce Bpemst Ly, b, I
" T.A., UICTCKIICC OT MOMCHTA OTKJIIOUCHHUA MAIIWHBI JO BBIMIOJIHCHUA OTCUETA, 4 HA OCH OpJAUHAT -

norapumMbl COOTBETCTBYIOIIMX YHCICHHBIX 3HAYCHUU TeMIepaTyp g8 , Ig 9, , Ig8 u T.JI.
DKCTpanoaupysl KpHUBYIO OCTBIBaHMS [JO IEPECEYEeHUs C OChI0 OpPAMHAT, HAXOIAT Jorapupm

HCKOMOM TemrepaTyphl g3, , @ TI0 HEMY OIPeNIENAI0T TeMIIEpaTypy OOMOTKU 10 OTKIIIOUEHUs

MAaIlIUHEL.
(B8 pen. Usmenenuss N 2, BBemenHoro B neiictBue IlocranoBnenwem ['occranmapra PO ot
08.08.2002 N 294-cT)
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B ciydae, ecnu n3MepeHHbIe TaKUM 00pa3aM 3HauYCHHsI MPEBBIIICHUS TEMIepaTyphl CHavyaa
BO3pACTalOT Mepes TeM Kak HadaTh yObIBaTh, TO 32 3HAYCHHWE B MOMEHT OTKJIIOYCHHS HAIJICKHUT
NPUHATH HauOOJIbIIIee 3HaYCHHUE.

Jlonmyckaercsi U3MepeHHe CONPOTUBICHUNH OOMOTOK MEPEMEHHOIO0 TOKa Ha HEMOIBMKHBIX
YacTAX MalluHbl 03 MepepbiBa MX MUTAHUS MPH YCJIOBUM MPUMEHEHHs 3aIUTHBIX YCTPOMCTB,
IPEJOXPAHSIOIINX U3MEPUTEIbHYIO CXEMYy OT MEpPEerpy3KH €€ 3JIEMEHTOB IEPEMEHHBIM TOKOM;
KpPaTKOBPEMEHHOE BBIICJICHHE NOTepb B HUX (He Oonee | MWH) HE IODKHO TNPEBOCXOAMTH
noryckaeMble motepu 6osbine yem Ha 100%.

9.5. Merox 3al0KEHHBIX TepMompeoOpa3oBaTeNeil MpenHazHayaeTcs I  HM3MEpEHHS
TeMIepaTypbl OOMOTOK M aKTHUBHOM CTaJld Ha HEMOJBMKHOM 4acTW MallMHBI KaK B IIpOLECCE €€
UCTIBITAHUS, TAK U Ha TPOTSHXKEHUM BCETO CPOKA €€ CIIyKOBI; ¢ 3TOU LeNbl0 TepMoInpeoOpa3oBaTenu
3aKJIa/IbIBAIOTCS IIPU MOCTPOMKE MAIlMHBI B MECTa, KOTOpPBIE MOTYT CTaTh HEJOCTYNHBIMH IOCIHE
cOOpKM MAIIMHBI, U B KOTOPBIX 0’KUIAIOTCS HAUOOJIBILINE TEMIIEPATYPHI.

TepmomnpeoOpazoBaren pa3IMYHOIO poJa HPUMEHSIOTCS TakkKe s M3MEpEeHHs
TEMIIEpaTypbl HEAKTUBHBIX 4YacTEH D3JIEKTPUUECKONM MaUIMHBl U OXJIAKAAIOIIMX CPENd, a TaKXKe
CMa304HOT0 Maca.

OCHOBHBIM BHJIOM 3aJI0)KEHHBIX TepMOIpeoOpa3oBaTesieil SBIAIOTCS TepPMOINIPeoOpa3oBaTeIn
COIIPOTHBIICHHs, KOTOpbIE MOTYT pa3iuyarbcs [0 Marepuaxy OOMOTKH, CTaHAapTHOMY
COIIPOTHBIICHHUIO TIPU HEKOTOPO# ycinoBHOH Temmneparype (00braHO 0 °C), mo popme u pazmepam u
10 4uciy BbIBOJOB. COBMECTHO € 3TUMH TEpMOINPEOOpa30oBaTEIIMU MOTYT MPUMEHATHCS JIIOObIE
yCTpOMCTBAa NJIsi W3MEPEHUS CONPOTHUBIIEHUSA, B TOM 4HCIE ABTOMAaTHMUYECKU JEHCTBYIOIIHME C
JUHEWHOH, TOUCYHOM UK ITU(POBOM 3aMUCHIO.

B cmyuae TepmomnpeoOpa3oBaresneil CONPOTHUBICHHS C JABYMS BBIBOJAMH JIOJDKHO OBITh
3apaHee M3BECTHO COIMPOTUBJICHHE BCEH MPOBOJKH OT KaXIOro TepMoIpeoOpasoBarens 0
MU3MEPUTENIBHOTO YCTPOMCTBA M CONMPOTUBJICHUS BCEX Ienel JODKHBI OBITh JTOBEICHBI 0
YCTaHOBJIEHHOT'O 3HAYEHUS 100aBOYHBIMU MOITOHOYHBIMHU COMTPOTUBIICHUSIMH.



B cnydae TepmompeoOpaszoBareneil CONMPOTHBICHHUS C TPEeMsl BBIBOJAMH COIMPOTHUBIICHHE
MPOBOAKM B 00a KOHIIA MOXXET OBbITh HM3MEPEHO MEXAY MAapHbIMH BBIBOJIAMU M YUYTEHO MpH
HU3MEPEHUH TEMIIEPATYPHI.

B ciydae tepmomnpeoOpazoBatenieii CONPOTUBICHUS C YEThIPbMs BBIBOJAMHU COMPOTHBIICHUS
MIPOBOJIHUKOB, MOJBOASIINX U3MEPUTEIIbHBIN TOK, UCKITIOYAIOTCS U3 U3MEPEHUS.

B 3aBucuMocTH OT umMClIa aKTHBHBIX CTOPOH CEKIMH B KaXIOM Ia3y 3aJ0KCHHBIC
TepMONpeoOpa3oBaTeNU JODKHBI OBITh PACIIONOKEHBI CIEIYIOIUM 00pa3oM: IpU IByX WM Oojiee
CTOPOHAX CEKIMH - MEXAy MX H30JMPOBAHHBIMU AKTHBHBIMH CTOPOHAMH B MeCTax BHYTpPHU Masa,
r7ie 0)KUIAI0TCA HauOOJbINUE MPEBHIICHUS TEMIEPATyphbl; IPU OJHOM CTOPOHE CEKLUHU B Masy -
10J] KIIMHOM, 3aKpPBIBAIOIINM [1a3, OAHAKO, B 3TOM CIIydae MoJydaeMble 3HAaUCHHUS MOTYT OoJiee HiIH
MEHee CHJIBHO OTJIMYaThCsi OT JACHCTBHUTENBHBIX. TepMomnpeoOpa3oBaTeniu, 3aJ0KEHHbIE Ha THO
nasa, U3MepsIIoT TEMIIEPATypy CEepACUHHUKA SKOPSL.

JlomyckaeTrcsi 3akiajbplBaHUE TEpMONpeoOpa3oBaTeNeil CONMPOTUBICHUS MEXAY JIOOOBBIMHU
4acTsIMH OOMOTKHU SIKODPSI, €CM HUX HM30JSLUS MO CBOEH 3JEKTPUYECKO NMPOYHOCTU HE YCTYyMaeT
M30JIAUH N1a30BBIX YacTel OOMOTKH.

B MallInHax c HETOCPEICTBEHHBIM JKHUIKOCTHBIM OXJIAKICHUEM 00MOTOK,
TEepPMOIIpeoOpa3oBaTeI COMPOTUBICHUS JOJDKHBI OBITh yCTAHOBJICHBI B KOHIIE KaXKIOU
TUIPaBINYECKOM TETH.

Bo Bcex chmywasx 3akiajbplBaeMble TEpPMONPEOOpazoBaTEeNN JOJDKHBI OBITh 3alHIIEHBI
TEIUION30JIIIMEN OT 00yBaHHSI OXJIAKAAIOIIUM Ia30M.

Temneparypy 10 TepMonpeoOpa3oBaTeNssM CONPOTHUBICHHS B MECTE WX YCTaHOBKHU
OMPEIENAIOT 110 TPALYHUPOBOYHBIM XapAKTEPUCTUKAM B 3aBUCUMOCTH OT MX BH/IA.

9.6. IlomuMO 3alOXEHHBIX  TepMollpeoOpa3oBareneil  JOMyCKaeTcsi  NPUMEHEHHE
TepMoIpeoOpazoBarTeeii, BCTpauBaeMbIX B Pa3IMYHBIC MECTa HJICKTPUYECKON MAIIWHBI TOJIBKO Ha
BpeMsI €€ HUCIBITAaHHs, [0 OKOHYaHUH KOTOPOTO OHH JOJDKHBI OBITH yJalieHbl U3 Hee. B kauecTBe
TaKUX TepMOIpeoOpa3oBaTeneil MPUMEHSIOTCS TJIaBHBIM O0Opa3oM TEpMOIIaphl KaK HMMEIOIIUE
CTaH/JapTHYIO TpaJyHpOBKY, HAalpUMEp, XpOMENb-ajlOMelIb WM XPOMENb-KOIeNlb, TaK H
HECTaHIAPTHHIC, HAalPUMEpP, MEAb-KOHCTAHTAH;, B IIOCIEAHEM CIIy4ae OHM JOJDKHBI MPOXOIHTH
METPOJIOTUYECKYIO aTTECTAIMIO B YCTAHOBICHHOM TIOPS/IKE.

COBMECTHO ¢ TepMoOmapaMHu MOTYT MPUMEHSATHCS JIFOObIE YCTPONCTBA ISl U3MEPEHUS MaJIbIX
3/1C, B TOM 4uClie aBTOMAaTHYECKH JIEHCTBYIOIINE C TMHEHHOMN, TOYeUHOU 1iu U POBOI 3aMUCKIO.
[IpeanoyTuTeIbHBIM CIOCOOOM HM3MEPEHUsSl SIBJISACTCS TMOTEHIMOMETPUYECKUN, TP KOTOPOM
TepMonapa B MOMEHT OTCUETa HE Harpy>keHa TOKOM U MOTOMY CONPOTUBIIEHUE COEIUHUTEIbHBIX
MPOBOJHUKOB MEK/Ty HEIO U U3MEPUTEIBHBIM YCTPOMCTBOM HE BIUSET HA PE3YyJIbTAT U3MEPEHUS.

Ecnu nmpoBofHUKN U3 MaTepUalIOB TEPMOMAP JOXOIAT 1O U3MEPUTEIBHOIO YCTPOICTBa, TO Yy
MOCTIETHETO JAOJDKEH OBITh TIOMEIICH TEPMOMETP, 3aIIUIICHHBIA OT 00{yBaHUS CTPYSIMH BO3/1yXa U
OT JIyYEUCIyCKaHMsI U H3MEpSIOIIUN TeMIepaTypy XOJIOJHBIX CHAeB TEpMONap; €CiIH JKe
MIPOBOJAHMKU W3 MaT€pUaIOB TEPMOIAp HE JOXOIAT OO M3MEPHUTEIBHOTO YCTPOWCTBA, TO TaKOM
TEPMOMETP JOJKEH OBbITh MOMEIEH B TO MECTO, IZie OHU 3aKaH4YMBaloTCsA. PekomeHayercss B 3TO
MECTO YCTaHaBJIMBATh KOMIIEHCHUPYIOLIYI0 TEpMONapy, BKIIOYEHHYIO B H3MEPUTEIbHYIO IIEMb
BCTPEYHO TMPOYMM TepMoOIapaM, IpH 3TOM TEPMOMETP, H3MEPSIOUIMI XOJIOAHBIA crai
KOMIIEHCUPYIOIIEH TepMOIIaphl, PACIOIaraeTcs y U3MEPUTEIbHOIO YCTPOICTBA.



Ecin nna usmepenuss OJIC Tepmomapbl NpUMEHSETCS MWIUIMBOJIBTMETP, BHYTpPEHHEE
CONPOTHUBJIEHUE KOTOPOTO MPEBOCXOIUT CONMPOTUBIICHUE TepMoIapbl He MeHee yeMm B 100 pas, To
HUKAKHX TOMPABOK Ha COMPOTUBJICHHE TEPMOIIAP BBOJIUTH HE TPEOYETCS; €Cli )KE TaKoe YCIIOBHE
He cOOJII0IeHO, TO MOKa3aHUsI MIJLTUBOJIBTMETPA HEOOXOAUMO KOPPEKTUPOBATh HA COMPOTUBIICHHE
TepMoMnapsl o popmyIie
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B

rae U - neiictBurensHoe 3Hauenue JJ]C repmonapsl, MB;

U u - 13MepeHHoe 3Hauenue J/[C, mB;
RB - BHyTPEHHEE COMPOTHUBIICHHE MIUITUBOIBTMETPA, OM;

R, . COMpOTHUBIIEHUE TepMonapbl, OM.

ComnpoTHBICHHE TEPMOIAphl CIEAYEeT H3MEPSATh MOCTOM JBaXKIbI, M3MEHSIS TOJSIPHOCTH
WCTOYHUKA MUTAHUS MOCTA, WIH APYTUMHU METOJaMu, UcKItoyaroummu Biusaue 3JC Tepmonapsl
Ha pe3yJbTaT U3MEPEHUSI.

Temnepatypy mo TepMonapaM B MECT€ MX YCTAaHOBKU OIPEIENAIOT MO TpalyHpOBOYHBIM
XapaKTepUCTHKaM C 100aBJIEHUEM TEMIIEPATyPbl XOJIO0JHOTO CIasl.

9.7. MW3mepenue temmepaTypsl omnop (MOJMIMIIHUKOB M HOJISATHUKOB), €CIH OHO
IIPOU3BOJUTCS, TOJIKHO BBIMOJHATHCS Ha HEMOJABIKHBIX YacTAX 3THUX OIOP - Hapy>KHbIX 00oiMax
MOALIMITHUKOB Kauy€HWs, HWKHUX BKJIAIbIIIAX IOAIIMIHUKOB CKOJBXKEHHUS M OINOPHBIX YacTsIX
MOJAMATHUKOB ~ M3MEPUTEISIMU  TEMIIEpaTypbl - TEPMOMETpamMH, TEpMOIpPeoOpa3oBaTEISIMU
CONPOTHBIIEHUS WJIHM TEpMONApaMy, NPEJYyCMOTPEHHBIMM KOHCTPYKLMEH MAaIIMHBI WA
BCTPAMBAEMBIMM Ha BpPEMsl HCIBITAHUSA, €CIM OTO YyKa3aHO B CTAHAAPTAX WIM TEXHUYECKUX
YCIIOBUSIX HA KOHKPETHBIE BHJBI AJIEKTPUYECKUX MalIMH. [Ipn OTCYyTCTBMM Takoro ykasaHus IUIs
MOAIINAITHUKOB W TOJISATHUKOB CKOJIBXEHUS JTOCTATOYHBIM SBIISIETCS W3MEPEHHE TEMIIEpaTyphl
Macia B KaMepe OIOpbl, a B Cllydae IPOTOYHOM CMa3KH - IIPU BbIXOJE U3 Hee. /i onop kaueHus u
HIDKHUX BKJIQJBIIIEH OINOpP CKOJIBKEHHsI TOYKA HM3MEPEHHUS TeMIIepaTypbl AOJDKHA OTCTOSATH OT
paboueil moBepxHOCTH Omopsl He O6osee ueM Ha 10 mm. IIpu OTCYTCTBHM BO3MOMXHOCTH AOCTYIA K
Hapy’>XKHOW 000WMe MOIIIMITHUKOB Ka4eHUs M3MEPEHHE TEMIEepPaTyphl HAPYKHOH O0OOWMBI MOXET
OBITh 3aMEHEHO U3MEPEHUEM TEMIIepaTyphbl THE3/1a OMOPHI.

B mocnegnem citywae [omyckaeTcs TeMmmnepaTypy MNOJLIMITHUKA ONPENENATh TaKXKe 0
pe3ynbTaTaM M3MEpPEHHUs Ha KPBIIIKE MOJIIUIHUKA ¢ J00aBICHHEM MOMPABKH, PaBHON BEIWYHHE
nepenajaa TeMIeparyp MeXIay Hapy>KHOW 00OWMOM M KpBIIKO# moamwumanka. KoHKpeTHOe MecTo
M3MEpEHUs TEMIIEPATyPhl Ha KPBIIIKE MOIIINITHUKA U BETUYMHA TOMPABKU JTOJKHBI ObITh YKa3aHBI
3aBOJAMH-U3TOTOBUTEISIMU B MHCTPYKIIMH 10 SKCIUTYaTallui KOHKPETHBIX BUIOB MAIIIHH.

(ab3am BBeneHn M3menenuem N 2, BBeaeHHbIM B nelicTBue [locranoBnenuem ['occrannapra PO ot
08.08.2002 N 294-cT)

9.8. M3Mepenue TeMiepatrypbl OXJIKIAIOUINX Cpell, KUAKUX U ra3000pa3HbIX, B TOM YHUCIIe
TeMIEpaTypbl OKPYKaIOLIEH CPeAbl, MOXKET MPOU3BOAUTHCS METOJAaMH TEPMOMETPA, 3aJI0KEHHBIX



TepMonpeoOpa3oBaTeneil UM MOCPEICTBOM BCTPAUBAEMBIX TEPMOMPEoOpa3oBaTeneii.

[Ipn oxnaXIEHWM MAIIMHBI OKPY’KAIOIIUM BO3AYXOM Uil HU3MEPEHHs] TEeMIEpPATyphl
OKpY’Karolllel cpefibl CIeAyEeT PACIIONOKUTh BOKPYT UCIBITYEMON MalIMHBI HA PAcCTOSHUU OT 1 10
2 M OT HEe W Ha BBICOTE, PABHOM IIOJIOBUHE BBICOTHl MAIIHWHBI, HECKOJIBKO TEPMOMETPOB,
3alIMINEHHBIX OT OOQyBaHUS CTPYSIMH BO3AyXa M OT JIyYEUCIyCKaHHs. 3a TeMIleparypy
OKpYy’Karolllel cpesibl MPUHUMAETCS cpefiHee apupMeTHIecKoe oKa3aHui 3THX TEPMOMETPOB uepe3
paBHBIE TPOMEXKYTKH BPEMEHHU B TEUEHUE TOCIIEIHETO Yaca UCIIBITaHUS.

Y MamuH ¢ TOPU30HTAIBHBIM BaJIOM ITOJIOBUHOM BBICOTBHI MAIIUHBI CIEAYET CYUTATH YPOBEHb
BaJla MallIMHBI, Y MAIlIMH C BEPTUKAIBHBIM BaJIOM - CEPEMHY €€ aKTMBHOM 1uHbl. Eciu Ha oOriem
BEPTUKAJIbHOM Bally HAXOIWUTCS HECKOJIBKO MAIIWH, M3MEPEHHE TEMIIEPATypPbl OKPYIKAIOIIETO
BO3/yXa IPOU3BOAAT IPUMEHUTEIBHO K ITIaBHOW MAaIIMHE.

[Ipu ucnbITaHUsAX MamuH Manoi MomHocTH (10 1 kBT) B kamepax orpaHM4eHHOro oObheMa
MpU U3MEPEHUHM TEMIIEpaTyphl OKPYKAIOIIEH Cpellbl YYBCTBUTEIbHBIA SJIEMEHT H3MEPUTENs
TEMIIEpPaTypbl JTOJDKEH HaXOIUTHCS B TOPU3OHTAIBHOM IJIOCKOCTH, MPOXOIALIEH uepe3 LEeHTP
AKTUBHOM YacCTH MAalllMHbl M Ha TaKOM PACCTOSIHUM OT KOPITyCa MAaIIMHBI U CTEHOK KaMephl, I7Ie
TEMIIEPaTyPHBIN IPaieHT MUHUMAJICH.
(B pen. Usmenenus N 2, BBemenHoro B jaeictBue Ilocranosnennem [occrannmapra PD ot
08.08.2002 N 294-cT)

[Ipn oxmaxaeHWW DSIEKTPUYECKONW MAIWHBI BO3MYyXOM, IOJABOJUMBIM IO TpyOam, WIH
BO3JYyXOM MO 3aMKHYTOMY ILIMKJY C BHEUIHUMH OXJIAJIUTEIISIMHU, 3a TEMIEpaTypy OXJaXKAarolen
cpenbl cieayeT NMpUHUMAaTh TEeMIlepaTypy BO3[yXa B MECTE €ro Bxoja B MmamwuHy. [Jns 3Toro
CIEAyeT MOMECTUTh OAWH H3MEPUTEIb TEMIIEPATYphl B IIEHTPE BXOJa BO3[yXa WM HECKOJBKO
M3MEpUTENICH, PaBHOMEPHO pACIPEACIICHHBIX B IUJIOCKOCTH TOMEPEYHOr0 CEYEeHHs BXO0Ja; B
MOCJICTHEM CIIydae 3a TeMIIepaTypy BXOSAIIETO BO3yXa MPUHUMAETCS CpeaHee apudmMeTHdecKoe
X TIOKa3aHUM.

(B pen. Usmenenus N 2, BBemenHoro B paeiictBue IloctanoBnenmem [occranmapra PD ot
08.08.2002 N 294-cT)

[Ipu oxyaxaeHUN ANEKTPUIECKON MAIIMHBI BO3JyXOM WUJIU BOJIOPOIOM IO 3aMKHYTOMY LIUKITY
C BCTPOEHHBIMHU Ta300XJIQAUTEISIMU 32 TEMIIEpaTypy OXJaKIarollell cpenbl cielyeT NpUHUMATh
TeMIepaTypy Ta3a IpU BBIXOJAE M3 razooxiaaurtenedl. IIpy HECKOIBKHMX Tra300XJIaJUTENAX 3a
TeMIepaTypy OXJIaXKIAIOIeH Cpeibl ClieAyeT MPUHUMATh CPEIHIOI0 U3 U3MEPEHHBIX MPHU BBIXOE U3
Ka)KJI0TO U3 HUX.

[Tpy 3aMKHYTOM LMKJI€ BEHTWISILIMK WIN IPU Pa30MKHYTOM C OXJIaXJIEHUEM BBIXOJSIIETO B
OKpYKaloIlyl0 Cpely BO3JyXa OXJAAUTENSIMU TEMIIEPATypy BBIXOJAILIErO M3 MAIIUHBbI HarpeToro
rasa cjexyer U3MepsATh PHU BXOJIE B OXJIaJAUTEIH.

[Ipn KMAKOCTHOM OXJIQXKACHUM DJIEKTPUYECKOM MAIIMHBI, KaK KOCBEHHOM, TaK H
HEIMOCPEACTBEHHOM, 3a TEMIIEPATypy JKUIKOW OXJIAXKIAIOLIEH Cpelnbl CleayeT IPUHUMATh €€
TEMIIEpaTypy IPH BXOJE B MAILKHY, a 32 TEMIEPATYPY HArpeTON KUIKOCTHU - €€ TEMIIepaTypy Npu
BBIXOJIC U3 MAILHHBIL.

9.9. Ilpu wu3MepeHHMH TEMIEpPaTypbl METOJOM  3aJIO)KEHHBIX WM  BCTPOEHHBIX
TepMonpeoOpa3oBaTesieil  pPEKOMEHIYeTCs NPUMEHSATb  BTOPUYHBIE  HPUOOPHI,  HMMEIOLIHe
TeMIeparypHble  MKajabl. [Ipy  HU3MEpEHHAX  XOJOJHBIE  CHAU  TEPMOIIEKTPUUECKUX
npeoOpa3oBareneil cienyer MOMeIlaTh B TEpMOCTaTHpYIOLee YCTpOHCTBO, obOecneunBaroiiee



TOYHOCTH MOAJIEpKaHUS TemIeparypsl B HeM +/- 0,5 °C B yac.

9.10. Jlna wu3MepeHHUss MECTHOM TemIepaTypbl BO BpalAIOIMIMXCS YacTSIX MAIIMHBI
JIOMyCKAeTCsl NPHUMEHATh  HECTAaHJAPTU30BAaHHBICE TEPMOAICKTPUUYECKHUE IPeoOpazoBaTeIH,
MIPOIIEIIITNE METPOJOTHYECKYIO arTecTanuio B coorBeTcTBUU ¢ ['OCT 8.326-78 <*>, Jlns nepenayuu
M3MEPUTENILHOTO CUTHAJIA OT BPAILAIOIIUXCS JIeTalel pEeKOMEH IyEeTCsl IPUMEHSTh TOKOChEMHUKH C
KOHTaKTHOM Mapod IeTka-koiblo. Jlomyckaercs OeCKOHTaKTHas IMepenada H3MEpPUTENbHBIX
CUTHAJIOB. JlOmoOJIHUTENbHAs TOTPEIIHOCTh NpU Tepefade HM3MEpPUTENbHOTO CUTHalda oOT
BpAILIAIOIIMXCA JIeTalIel He N0KHA npeBbimath 2 °C.

(B pen. Usmenenus N 2, BBegenHoro B jaeictBue Ilocranosnennem [occrannmapra PD ot
08.08.2002 N 294-cT)

<*> Ha tepputopuu P® neiicteytor [1P 50.2.009-94.
(cHocka BBeaeHa M3menenuem N 2, BBeaeHHbIM B aeiictBue Ilocranosnenuem ['occrangapra PO
ot 08.08.2002 N 294-cT)

10. UCIIBITAHUE DJIEKTPUYECKNX MAIINH HA HAI'PEBAHUE

10.1. HcnblTaHue 5JIEKTPUYECKOM MalIMHbl Ha HArpeBaHHWE CIEAYEeT MPOBOJIUTH IO
BO3MOXHOCTH HCTIOCPCACTBCHHO B €€ HOMUHAJIBHOM pPCKUMEC, a IMPU HAJIWMYHUU HCECKOJBKHUX
HOMMHAJIBHBIX PEKUMOB - B TOM U3 HUX, IPU KOTOPOM IPEBBIIIEHHE TEMIIEPATY Pl YaCTEH MaIlIuHBI
ABJIAKOTCA 3aBEIOMO HaI/IGOJII:H_II/IMI/I; €CJIM K€ TaKou PCKUM HCHU3BCCTCH, TO HUCIIBITAHUA JOJIKHBI
OBITh MPOBEACHBI BO BCEX HOMUHAJIBHBIX PEKUMaX.

HpI/I HCBO3MOXHOCTH OCYHICCTBJICHHA HOMHWHAJIBHOI'O PCKMMaA HCILBITAHUC HA HArpCBaHUC
CJICOYCT IMPOBOAUTH B TAaKOM PCKHUME HIM B HECKOJBKHX PEXKHMAX, IO PpE3yjibTaTaM KOTOPBIX
MOKHO C IMPAKTUYCCKU IIOCT&TO‘-IHOﬁ TOYHOCTBIO MPCAONPCACTIUTL PE3YyJIbTAThl HCIIBITAHUA B
HOMHHAJIbBHOM PEKHME.

10.2. HpI/I HUCIIBITAHUN BHCKTqueCKOﬁ MallWHbI Ha Harp€BaHUC HAAJICIKUT U3MCPAITh:

BCC JJICKTPUUYCCKHUEC BCIMYHHBI, OMPCACTIAIONINE PCKUM pa6OTLI MallWHBI, - HAIIPSIXKCHUC U
TOK SKOps, UX YaCTOTY B CJIy4Ya€¢ MAIIHWH MEPEMEHHOI'O0 TOKa4, NOABOJUMYKO MOIIHOCTHL B ClIydac
ABUTATCIIA MEPEMCHHOI0O TOKAa HJIM OTAaBACMYIO MOIIHOCTHL B CJIydac ICHCpaTopa NCPEMCHHOI'O
TOKa, TOK B036Y)I(I[6HI/IH B ClIy4ac¢ MalllvH, B036Y)KI[8.CMBIX MMOCTOAHHBIM TOKOM, WU Pa3JIMYHBIC
APYTUC SJICKTPUICCKUEC BEJIMYHUHBI B 3aBUCUMOCTH OT pOJia MAaIlIMHBI;

YaCTOTy BpallCHUS MAIlIMH ITOCTOAHHOTO TOKAa UJIN CKOJIB’)KCHUS ACUHXPOHHBIX HBHFaTeHefI;
TEMIICPATYPY YacTeH MaIIUHEI 110 BCEM IMPUMCHACMBIM U3MCPUTCIIAM,

TEMIICPATYPY U HABJICHHUC OXJIAXKAAOIHUX CpEd, B TOM YHCIIC Oprnca}omeﬁ Cpeanl B Cliy4yac
MalllruH OTKPBITOI'O0 UCIIOJITHCHUSA

YUCTOTY BOAOPOJa B CJIyda€ MalllMH C BOAOPOJAHBIM OXJIAKACHUCM,
pacxoq JUCTUIIIIATA B CJIy4a€ MAalllMH C BOAAHBIM OXJIAXKACHUCM,

BCJAKUC HHBIC BCJIIMYWHBI, MOTyIIHUC OKa3bIBATh BJIHWSIHHUC HA HAIrpCBaHUC HCHLITyeMOP’I
MallWHbI, UJIU U3MCPCHUEC KOTOPBIX NPCAYCMATPHUBACTCA B CTaHAAPTAX UJINU TEXHUYCCKUX YCIOBUAX



Ha KOHKPCTHBIC BU/bI SJICKTPUYCCKUX MAlIWH.

10.3. HcnblTanue -HIEKTPUUECKUX MAIIMH HA HAarpeBaHUE CIEAyeT MPOBOAUTH MpHU
TEMIIEpaType OXJIAKIAIOUIUX CpPEeJll, PEaIbHO JOCTHKMMOM Ha MECTE HCHBITaHUS, OAHAKO, IO
BO3MOXXHOCTH 0OoJjiee OJIM3KOM K YCTAaHOBJIEHHOM B CTaHAapTaX WJIM TEXHUYECKHX YCJIOBHSX Ha
KOHKPETHBIC BUJBI 3JCKTPUYECKHX MalIMH. Temreparypa ra3oo0pa3HON OXJIaXJarolie cpesl
noibkHa ObiTh He HUKE 10 °C, a Temmeparypa XHIKOW OXJIaKIAIOIIeH Cpelbl, IPUMEHIEMON Kak
JUTSI HETIOCPEICTBEHHOT0, TAaK U JIJIi KOCBEHHOTO OXJIAXKJEHUS, - HE HUXKE TOYKU POCHI IPU JaHHOM
JABJICHUHW Ta3000pa3HON OXJIAXKAAIOIIEH CPEIbI.

IIpy HECKOJIBKMX BHJAX OXJIAXKIAIOLIUX CPEJ] PA3HOCTh UX TEMIIEpATyphl Ha BXOJE B MALIUHY
noJpkHa ObITh He O0ostee 10 °C.

10.4. HcnblTaHue Ha HarpeBaHUE DJJIEKTPUUECKONM MAIMHBI B  IPOAOKUTEIBHOM
HOMUHAQJIBHOM pekume S1, a Takke B JII0OOM JPYroM HPOJOJIKUTEIBHOM PEKUME paboThl, B TOM
YlC/Ie B YaCTUYHBIX PEKHMMAX XOJIOCTOIO XOJa WM KOPOTKOTO 3aMbIKaHMS, CJIEIYET HMPOBOAUTH
IpU TPAKTHYECKH HEM3MEHHBIX [apaMeTpax peXuMa [0 MPaKTHUYECKH YCTaHOBUBLIEHCS
TEMIIEpaTypbl BCEX YAaCTEH MalINHBI.

OTKJIOHEHHE MAPAMETPOB HOMUHAJIBHOTO pekuMa S1 OT yCTaHOBJICHHBIX 3HAYECHHUI B TEUEHUE
OTIBITa HE JOJHKHO OBITH OoJee:

IO TOKY, 3 v v v v v 4 4 4 v v v v v v v v v v o+/-3,0
MO HAMNPAXEHMO, % « v o o« o o o« o o« o o o« o o« « . +/=2,0
10 TOKY BO3OYXIEHMA, % +« o o o o o o o o o « « . +/-1,5
IO YaCTOTe BPAWEHUSI, % . « « o « « o « o« « « « . +/- 1,0
10 YaCTOTE TOKA, % =+« =« o o o o o o o v v v v « . +/-1,0
o TeMnepaType oxJjaxigawomer xmuioxoctm, °C . . . . +/- 1,0
no TeMmmnepaType oxjaxjaomero rasza, C . . . . . . +/-1,0
o maBjleHuo rasa, Mla . . . . . . . . . . . . . +/- 0,01
10 pPacxomy OXJIaXIawoMel XUIKOCTU, % . . . . . . +/- 10,0

JlommyckaeTcst Ui KPYIMHBIX MAIIWH MPHU JJIMTEIBHOCTH OMbITa 3 4 U 0OJiee YCTaHOBJICHHBIC
3HAYCHHs MapaMEeTPOB PEKHUMA ¢ OTKIOHCHUSIMU HE 0ojiee YKa3aHHBIX TOJJIEPKUBATh HE MEHEE
HOCIEIHNX 2 Y OIIBITA.

WcnpiTanne MoxeT ObITh HAuaTO KaK C MPAKTUYECKH XOJOJHOTO, TaK M C HArperoro
COCTOSIHMSL MalWHBL. [[1s COKpallleHus MpPOJOJDKUTENBHOCTH HCIBITAHHUSA MAIIMHY [OIyCKAaeTCs
MepErpy3UTh B Hayasle UCHbITAaHUS, HACKOJIBKO 3TO JOIYCTUMO M3 COOOpaKeHU €€ MEXaHUYEeCKOU
U JIEKTPUYECKOM NMPOYHOCTH, & B CIydyae KOJUIEKTOPHBIX MAILUWH - €CJIU CTENEHb MCKPEHMs HE
BBIIII€ COOTBETCTBYIOIIEH HOMUHAIILHOMY PEKUMY.

Orcuersl MO BCEM BHJAM HU3MEPEHUH PEKOMEHAYETCS MPOU3BOAUTH JII HOPMAJIbHO
OXJIAKJAEMbIX MallliH Yepe3 Kaxkaple 30 MUH, a AJIs MOJIHOCThIO 3aKPBIThIX MAIINH C OXJIAXACHUEM
TOJIBKO 4Y€pe3 HAPYKHYIO IOBEPXHOCTb U IUIA KPYNHBIX JHEPIeTHYECKUX MAlIUH C KOCBEHHBIM
BO3YIIHBIM OXJIQXK/IEHUEM TI0 3aMKHYTOMY LIUKITY - uepe3 60 MuH.

10.5. McnplTaHne Ha HarpeBaHUE JIEKTPUYECKOW MalIMHBI B KPaTKOBPEMEHHOM pEXHUME S2
CJIeyeT MPOBOAMUTH C MPAKTHUYECKH XOJOJHOTO COCTOSIHMSI MalluHbL. Eciiv mpoomKUTenbHOCTh
KpaTKOBPEMEHHOIO pexuma MeHee 60 MHUH, TO PEKOMEHIYETCsS INPENBAPUTENBHO YCTaHOBHTH
napaMeTpbl Harpy3Kd W 3JIEMEHTHl PETYJIUPOBaHHS peXrMa pabOThl COOTBETCTBEHHO TPEeOYyeMBbIM
JAHHBIM, MOCJIE YEro OXJIQJAWTh MAIUMHY JIO MPAKTUYECKH XOJOJHOIO COCTOSIHUS, C T€M, YTOOBI B
HayaJle UCTIbITaHUS HE UMEJIa MECTa IOTEPs] BpEMEHU Ha YCTAHOBJIEHUE PEKUMA.



OTcueTsl 10 BCEM BUAAM MU3MEPEHUN PEKOMEHAYETCSI IPOU3BOAUTD MPU MPOJOKUTEILHOCTU
pexxuma 30 MUH M MEHee - B HayaJle U B KOHIIE MCIIBITaHUs, a IPU OOJIbLIEH MPOJOIKUTENBHOCTH -
B Hayajle, B CEPEIMHE M B KOHIIE HCIBITAHUS, €CIU TOJIBKO MPOJOJKUTEIBHOCTh HE HACTOJIBKO
BEJIMKA, YTO B OTHOLIEHUHU OTCYETOB €r0 CJIEIYET IPUPABHATH K MCIBITAHUIO B MIPOJOJKUTEILHOM
pexXUME.

10.6. HcnpiTaHue Ha HAarpeBaHUE SJECKTPUYECKOW MAIIMHBI B MOBTOPHO-KPATKOBPEMEHHBIX
WIN TEPEMEKAIOIINUXCS PEKUMAX MOXKET ObITh HAYaTO KaK C MPAKTHYECKU XOJOTHOTO, TaK H C
HArpeToro COCTOSIHUS MaIIUHBI. J{71s cokpaleHus: NpOoAOKUTEILHOCTH UCIIBITAHUS IOMYCKAeTCs B
Ha4daJi€ UCIIbITaHUA pa60Ta MallrHbI B TCYCHUC HCKOTOPOI'O BPCMCHU 663 MepepbiBa HArPy3KH.

[TpomoKUTENTEHOCTS OTHOTO pabodero Iukia B pekuMax S3 u S6 mpu OTCYTCTBHUU MHBIX
yKa3aHMi ciexyeT npuHMMarh paBHOM 10 MuH, a B mpouux pexumax (S4, S5, S7 u S8) - B
COOTBETCTBUM C HOMHHAJIBHBIM YHUCIOM pa0OyYuX LUKIOB B 4ac; MPU ATOM HPOAOIKUTEIHHOCTH
BkitoueHus (I1B) mnm nponomxurensHocts Harpy3ku (ITH), a takke xosdduimentT uHepuu s
pexxumoB S4, S5, S7 u S8 MOMKHBI COOTBETCTBOBATH HOMHUHAJIBHBIM 3HAYCHHSIM. YIIpaBJICHHE
PEKUMOM UCTIBITAHUS JI0JKHO OBITh aBTOMAaTH3UPOBAHO.

OTtcueTsl MO U3MEPUTENBHBIM MPHOOPaM PEKOMEHAYETCS MPOU3BOAUTH B KOHIAX pabovMX
MEPHOJIOB; WCMBITAHHE MOXET OBITh 3aKOHYEHO, KOT/Ia TeMIlepaTypa BCEX YacTel MalllUHBI,
u3MepsieMass B TpoOllecC€ HCMBITAaHUS, JOCTUTHET MPAKTUUYECKH MOBTOPSIOUINXCA 3HAYCHHM.
OkoHuaTeNbHOE HM3MEpPEHUE TEMIIepaTypbl, B TOM YHCIIE€ BBINOIHIEMOE IIOCIE OTKIIOUYCHUS
MUTaHUS, CIeAyeT MPOU3BOAUTD MO UCTEYEHHUH MTOJIOBUHBI MTOCIEIHET0 paboyero nepuoa.

Ecnu snextpuyeckas MalimHa MMEET HECKOJIbKO HOMUHAIBHBIX TTOBTOPHO-KPATKOBPEMEHHBIX
WIN TIEPEMEKAIOIINXCST PSKUMOB, TO M UCTIBITAHUE Ha HarpeBaHHE CIIEAYET MPOBOIUTH B KaXKIOM
u3 HuX. Jlomyckaercsi MpoOBOIUTH MCIIBITAHUE HA HarpeBaHUE B MPOJOJDKUTEIBHOM pexume S1 npu
SKBUBAJCHTHOM TOKE HAarpy3kd, paBHOM CpEIHEKBAJPATUYECKOMY 3HA4YeHHIO TOKa. [l
MIOBTOPHO-KPAaTKOBPEMEHHBIX PEKUMOB TOPSIOK ONpEACNCHUs BIMAHUS T[ay3 Ha 3HAYCHHE
CPETHEKBAIPAaTUUECKOTO TOKAa YCTAHABIMBAETCS II0 COTJIACOBAHUIO MEXIY H3TOTOBUTEIEM U
noTpeduTeneMm.

B mammnHax mOCTOSHHOTO TOKa, PabOTaOIIUX B TOBTOPHO-KPATKOBPEMEHHBIX PEXHMAaX,
00OMOTKa MapajuIeNbHOrO (MM HE3aBHCUMOTO) BO30YXKICHHS BO BpEMs Iay3 MOXET OCTaBaThCs
BKJIFOUEHHOM, €CJIM 3TO MPEAYCMOTPEHO B CTAHAAPTAX WM TEXHUYECKUX YCIOBUSIX HA KOHKPETHBIE
BU/Ibl MAILIMH ITOCTOSIHHOT'O TOKA.

10.7. ViciblTaHue 3IEKTPUYECKUX MAIINH HA HarpeBaHHE MOKET MPOBOJUTHCS CIEAYIOIHUMU
METOAaMUu:

HEIOCPEICTBEHHOW Harpy3KoM B HOMUHAJIbHOM WJIM HHOM 3aIaHHOM pEXUME C IPUMEHEHUEM
CXE€M BO3BpaTHON pa0OOThl WM B3aUMHOW Harpy3kd, a Ha MeECT€ YCTaHOBKH - TaKxke
IIPOMBILLIIEHHOW HAarpy3Kou;

KOCBCHHBIM MCTOJAOM - IIYTEM NPOBCACHUA psOa HUCIBITAaHUN Ha HarpeBaHuc¢ B PCKHUMaAX
XOJOCTOIO XO0Aa M KOPOTKOro 3aMbIKaHHA C TOCICAYIOIIHMM paCYCTHBIM HOPCAOINPCACIICHUCM
HpeBBII_HeHI/Iﬁ TEMIICPATYPbl Pa3JIMIHBIX qacTeW MaIluHbl HA OCHOBAaHUH MOJIYUYCHHBIX PE3YyJIbTATOB
HCIIBITaHui. McneiTanue CHUHXPOHHBIX MallWH AOIYCKACTCA HNPOBOJUTH B PCKUMC CHHXPOHHOI'O
KOMIICHCATOpa,

HCKYCCTBEHHOW HAarpys3KH, IIPU KOTOPOW MCHBITYEMasi MalllMHA HArpy’»KaeTcs CyMMOW NOTEpPb,



110 BO3MOKHOCTH COOTBETCTBYIOIIEH HOMUHAILHOMY PEXHUMY, O0€3 OTAaYl SHEPTHH BOBHE.

10.8. HcnblTaHWe 53JIEKTPUYECKUX MAallMH Ha HarpeBaHUE HEMOCPEICTBEHHOM Harpy3Koi
MOKCT MNOPOBOAUTHCA Ui MallWH JHOGOI‘O BHUIAa. HpeILHO‘-ITI/ITeJILHBIM ABJISICTCA HUCIIBITAHHUE B
MPOJOKUTETLHOM HOMUHAIBHOM (MJIM SKBUBAJICHTHOM) pexkume S1.

Jist aIIeKTprYeCcKUX MaIIuH 0osiee KPYMHBIX MoIHocTel (Hanpumep, 6onee 10000 kBt (kB x
A) pekoMeHayeTcs MO BO3MOXKHOCTH MCIIBITAHUE HA HarpeBaHHE B HECKOJIBKHX pEeXHMax IpU
HaNpsHKEHUH, OTJIMYAIOIIEMCsl OT HOMUHAJIBHOTO B Ipenenax He Oonee +/- 5%, u ko3 dunuenrte
MOIIHOCTH (JUIsl CHHXPOHHBIX MaIlWH), OJM3KOM K HOMHUHaJIbHOMY, OT 0,6 HOMUHaIbHOU
MOIIIHOCTH O MaKCHUMaJIbHO BO3MOYKHOW IIO YCJIIOBHUSM HCIIBITaHHS, B TOM YHUCIIE U IEPErpy3KH
CBEpX HOMMHAJIBHON MOIIIHOCTH B JIOITYCTUMBIX Ul JAaHHOW MaliuHbl npezaenax. Ilo pedynpraram
STHUX HCTIBITAaHUI TOJKHA OBITH IIOCTPOEHA 3aBUCHMOCTD MPEBBIIICHUS TEMIIEPATYphl JAHHOM YacTu
MalllMHbI OT IapaMEeTPOB HArpy3KHu, HaIIpUMep, 111 OOMOTOK - OT KBaJpaTa TOKa B JaHHONH 0OMOTKe
WIKM OT COOTBETCTBYIOIMX INOTEeph B HEW. IIpeBbllieHHs TeMmepaTypsl, COOTBETCTBYIOLIHUE
HOMHMHAJIBHON HArpyske, CleyeT ONpEeNeNaTh WHTEPHNOJALMEH MO MOJyYEHHOW KPUBOM, a €Clid
Harpyska He MorJia ObITh JOBEACHA 10 HOMHHAJIBHOM, TO €€ SKCTPAIOJIALUCH.

Jnst ynoOcTBa AKCTPANoONISIMM PEKOMEHIyeTCsl BBIOMpaTh 3HAYCHHUS HATPY3KH TakK, YTOOBI
MHTEPBAJIBI MEX]y KBaJpaTaMH TOKOB Harpy3ku ObLIM MPUMEPHO OJWHAKOBBIMH, Hampumep, 0,60;
0,75; 0,87 HOMHHAJILHOT'O TOKA.

HUcneiTanue Ha Harp€BaHmue¢ McCTOAOM HCHOCpC,Z[CTBeHHOI\/JI Harpysku BO3MOXKHO JUJIA
SJICKTPUYCCKUX MalllMH BCEX BH/IOB. ﬂJ’IH MalIuH, BO36y>K,Z[aeMI>IX IIOCTOAHHBIM TOKOM, 0COOCHHO
AJI1 CUMHXPOHHBIX MallWH, HUCHBITAHHUC MOXCT HPOBOAUTHCA B PCIKUMC KaK I'CHCpATOpPA, TaK H
ABUTAaTCIIdA, HC3aBUCHUMO OT TOr'o, AJisd KaKOTO0O MMCHHO PpCXKHUMa pa6OTBI npe€aHasHa4dYacTCsd JaHHas
MalllMHa.

HcnpiTanue Ha HarpeBaHue Tpex(asHbIX aCHHXPOHHBIX JBUTATENEH OMyCKaeTCs MPOBOIUTH
MIpU HOMHUHAJILHOM TOKE, MPU 3TOM IOJIE3HAST MOIIHOCTH MOET OTJIMYaThCA OT HOMHUHAJIBHOMN

MoIIHOCTH He Oosiee yem Ha 5%. I[IpeBbilieHne TemmepaTypbl OOMOTOK (AV ) °C mnpu
HOMHUHAJIBHOW TIOJIC3HOW MOIIHOCTH BBIUUCIISIOT TI0 hopMyJIe

2

av=| | av,. 0

rae I ¢ - HOMHHAJIBHBIM TOK ABUTATENS, A;

I - Tox nBUTaATENs, U3MEPEHHBIN MPY HOMUHAIBHOM MOJE3HON MOIIHOCTH, A;

Av, . IPEBBIILIEHHE TEMIIEPaTypbl 0OOMOTKH ITPY HOMUHAJIBHOM ToKe, °C.

10.9. HcneiTaHue 5HIEKTPUYECKUX MAIlMH Ha HAarpeBaHUE KOCBEHHBIM METOJOM MOKET
MMPpOBOAUTHCA TOJIBKO JIA MAalllUH, B036y)K,Z[a€MI:IX IIOCTOAHHBIM TOKOM, - MAallTUH IIOCTOAHHOI'O TOKa
U CHHXPOHHBIX MaluH. McmbiTyemyio MamliMHy clieyeT BpamaTh ¢ HOMHHAJIBHOM YacTOTOM
COOTBCTCTBYIOIIHUM IPHUBOJHBIM JIBUTATCIICM.

Jnst onpenenenus NpeBbIIEHUNA TEMIIEPATyPhl Pa3IMYHBIX YaCTE UCIIBITYEMOW MAIIMHBI TIPU



HOMHHAJIbBHOM PCKHUME CIICAYCT MPOBOAUTDH UCIIBITAHUC HAa HAIPECBAHUC B CICAYIOIIUX PCIKUMAX!

a - KOPOTKOE 3aMbIKaHHE TMPH HOMHUHAIBLHOM TOKE SKOps. M3 HCHBITaHUS OmpeneseTcs
NIPEBBIILICHUE TEMIepaTypbl OOMOTKHU SIKOps, 0OYCIIOBIIEHHOE OCHOBHBIMH IOTEPSIMH B OOMOTKE,
100aBOYHBIMH MTOTEPSAMHE MIPU HATPY3KE, MEXaHMYCCKUMHU MMOTEPSIMHU U MOHMKEHHBIMHU TTIOTEPSIMU Ha
BO30YK/ICHUE;

0 - XoloCTOH XOJI TMpH HOMHUHAJIBLHOM HampsbkeHHH. M3 wuchblTaHuS —ompesensercs
MIPEBBIIICHUE TeMIIepaTypbl OOMOTKHU SKOPsI, 00YCIOBIEHHOE MOTEPSIMU B CTaIH, MEXaHUYECKIUMHU
MOTEPSIMU U MOHMKEHHBIMU MOTEPSIMU Ha BO30Y KICHHUE;

B - XoJocTtoil xon ©Oe3 Bo3OyxnaeHus. M3 WUCHOBITAaHUS ONPEACNSeTCS TMPEBHIINICHNE
TEeMIIepaTypbl OOMOTKH SIKOPs, 00YCIIOBIEHHOE TOJIBKO MEXaHUUECKUMHU MOTEPSMU;

T - XOJIOCTOM XOJ] TIPY HAIPsDKEHUH, TIOBBIIICHHOM He OoJee ueM 10 1,25 HOMHHATBHOTO (st
CUHXPOHHBIX MAIIMH ¢ HOMHUHAJIBHBIM HampspkeHueM 10 6,3 kB). M3 ucnbitanust onpenensercs
MPEBBIIICHUE TEMIEPATypbl OOMOTKHU SIKOPS, 0OYCIOBIEHHOE TOBBIIIICHHBIMU MOTEPSMU B CTaJH,
MEXaHUYECKUMHU TOTEpSIMH Ha BO30YXKIeHHE, OJM3KHMMH K COOTBETCTBYIOIIUM HOMHHAJIBLHOMY
pexumy.

[Ipumeuanus. 1. Mcnbitanue B peskume "B" 0053aTEIBHO TOIBKO ISl OBICTPOXOHBIX MAIIIWH,
B KOTOPBIX MEXaHHMUECKUE MMOTEPH MOTYT 00YCIOBUTH 3aMETHOE HarpeBaHHE YacTe MaIIHHBI.

n_n

2. Ucneitanue B pexume '"r" 00s3aTENbHO TOJBKO MJIi CHUHXPOHHBIX MAlIMH U IpH
HOMMHAJILHOM HalpspkeHHH 3 KB M BbIlIE JOKHO NPOBOJUTHCS NPU PA3OMKHYTOW HEHTpanu
TpexdazHol 0OMOTKH SKOPSI.

[IpeBbilieHNe TemmepaTypbl OOMOTKH SIKOpS NpPU HOMHUHAJIBHOM DPEXHUME Av clenyer
OTIpeAeTsATh 1o hopmyrie

Av=Av, +Av, —Av, (1)

rre AV, , Avs u AV, - coorsercrsento IPEBBIMICHUS] TEMITEPATyphl B peXuMax a, 0 u B,
K.

[IpeBbllieHNEe TeMIIepaTyphl CTAIM SKOPs CIEAYeT ONpelesATh M0 Takoi ke dopmyre, rie

Av, Avs y Ay, . NPEBBIIIEHHS TEMIIEPATYPHI CTAIM IKOPS B COOTBETCTBYIOIIUX pexnMmax, K.

[IpeBbllieHne TeMreparypbl OOMOTKH HWHIYKTOpa CICAYyeT ONPEACTATh 3KCTPArosIIuei
3aBUCHMOCTH TMPEBBINICHUN TeMIepaTypbl 3TO OOMOTKH BO BCEX YETHIPEX pEXHUMax OT MOTEPh B
00OMOTKE.

HpI/I HCMOCPCACTBCHHOM KHJIKOCTHOM HWJIM T'da30BOM OXJIAXKJICHUU 0OMOTKH SAKOpA B3aMCH

n_mn

HCIBITAHUA B PEKUME T HAJIC)KUT IIPOBOJUTH CICAYIOIICC:

A - KOPOTKOC 3aMbIKaHUC IIPpHU TOKE BO36y)KI[CHI/I5I, COOTBCTCTBYIOLICM €I'0 3HAYCHHUIO IIPU
XOJIOCTOM XO4€ W HOMHHAJIBbHOM HAIPSA)KCHUH. W3 wucnoeltanus OIPCACIIICTCA IMPEBBINICHUC
TEMIICPATyPhbL 0OMOTKH SAKOps (I/IJ'II/I cTaian HKOpH), O6YCJ'IOBJ'ICHHOG IIOHM)XCHHBIMHM OCHOBHBIMH
NoTeCpsAMHU B 00OMOTKE AKOpA, TOHWKXCHHBIMU I[O6aBO‘-IHI)IMI/I MOoTepAMHU IIPU HAI'PY3KEC U



MMOHWKCHHBIMU ITOTCPSAMU HA B036y)i(,Z[GHI/Ie.

[IpeBblieHUst TemmepaTypbl OOMOTKHM SIKOpS M CTald SKOps (KpOME TOPLEBBIX 30H
nocyuenHeit) onpenenstores no Gopmyse (11), a mpeBbleHHe TeMIIEpaTypbl OOMOTKH MHIYKTOpa -
HKCTPANOJANMEN 3aBUCUMOCTH NPEBBIIICHUNA TeMIepaTypbl 3TOH OOMOTKM BO BCEX YEThIpeX

pexumax ("a", "6", "B" u "n") oT moTepb B 00OMOTKE MHAYKTOPA.

HcnpiTaHue Ha HarpeBaHUWE CUHXPOHHBIX T'€HEPATOPOB U JBUTATENEH B PEKUME CUHXPOHHOTO
KOMIIEHCATOPa MOKET OBITh OCYIIECTBICHO JABYMS CIIOCOOaMMU:

IIPM HOMUHAJIbHOM HAIPSDKEHHMM M HOMHHAJIBHOM TOKe sAKopsA. Ecim mpum 3TOM TOK
BO30YXk1eHUs OyAeT OoJbIle JOMyCKaeMOoro, TO MPOBOJAT TPH - YETHIPE OIBITA TP HOMUHAILHOM
HAIPSDKEHUU U TOKE SKOPS MEHBIIE HOMUHAJIBHOIO, B TOM YHUCIIE OJMH OINBIT IIPH TOKE SIKOPS,
COOTBETCTBYIOIIUM HOMMHAIBHOMY TOKY BO30YyKaeHus. IIpeBbilieHHe TeMiepaTrypsl OOMOTKH
AKOpS1, COOTBETCTBYIOIEE €€ HOMUHAIIBHOMY TOKY, CIEIYET OIPEAECIUTD SKCTPAMOISLUEH ONIBITHOU
3aBUCUMOCTH;

IpY MOHMKEHHOM HAIpPsKEHUHM M HOMUHAJIBHBIX TOKaxX sKops U Bo30yxaeHus. Eciu norepu
B CTajJH (TI0 ONBITY WJIM PacyeTy) paBHbI WM MEHbIIE CYMMbI OCHOBHBIX U T0OABOYHBIX MOTEPH B
OOMOTKE fKOpPs, TO TNPEBBILIEHUE TEMIIEpaTypbl OOMOTOK SIKOpS M BO30YXKIEHHs ONpPENEISIOT
HETOCPEJICTBEHHO M3 OMbITa 0e3 yuyeTa YMEHBILIEHHs HarpeBa BCIICACTBHE CHM)KECHHUS IMOTEPh B
cranu. Ecnu norepu B cranu Oosiblie nMoTepb B 0OMOTKAx, MPOBOAAT JOMOJHUTEIBHO JBa OIBITA
XOJIOCTOT'O XO0/4;

IpU TTOHW)KEHHOM HaNpsDKEHUH, PABHOM HANpPSDKCHWIO B ONBITE C HOMHUHAJIBHBIMU TOKaMH
SKOPSI U BO30YKJICHHS;

P HOMUWHAJIbHOM HAIIPsA>KCHUH.

PazHOCTh mpeBbIIEHUI TemrepaTrypbl OOMOTKH SIKOpsl (CTaropa) B YKa3aHHBIX OIBITaxX
MPEACTABISET MONPAaBKy, YYUTHIBAIOUIYK) pAa3HOCTh NOTEPh B CTAIM NPU HOMHHAJIBHOM U
MTOHWKEHHOM HaIIPSKEHUU.

Jlns onpezneneHus: MONPaBKU K MPEBBIIMIEHUIO TeMIepaTypbl 0OMOTKH BO30YXIECHUS CTPOSIT
3aBHCHMOCTH MIPEBBILICHUS €€ TeMIIepaTypbl OT moTeph B Heil. [lonpaBka paBHa pa3HOCTH OpAMHAT
TOYEK, OJTHA U3 KOTOPHIX MOJTy4YeHa MPHU XOJOCTOM XO0Ji€ ¢ HOMHHAJIBHBIM HaIpsKEHUEM, a JIpyras
COOTBETCTBYET TOMY € TOKY BO30YXKICHHsS HAa 3aBUCHUMOCTH, MOJYYEHHOW MPH MOHUKECHHOM
HaIPsKEHUH.

WcnblTaHne Ha HarpeBaHUE ACHHXPOHHBIX JBHUraTeied KOCBEHHBIM METOJ0M HACTOSILIUM
CTaHJAPTOM HE IIPelyCMaTPUBAETCSL.

10.10. HcnblTaHue »3JIEKTPUYECKUX MAaIIMH Ha HarpeBaHue HMCKYCCTBEHHOH Harpy3Koii
MIPOBOJUTCS METOAAMH, CHEIM(PHUSCKUMH IS KKIOTO BHJIA MAalIMH M PacCMaTpUBACMBIMHU B
CTaHJapTaX Ha METO/Abl UCHBITAHMH 3TUX MamuH. K TakuM MeTojaM OTHOCATCS HUCHBbITaHHE
CUHXPOHHBIX T€HEpATOPOB U JBUTATENEH NPU MUTAHUU ABYMS YaCTOTAaMH U T.II.

11. OIIPEJEJIEHHE BPAIIIAIOIINX MOMEHTOB
N ITYCKOBbBIX TOKOB JIBUI'ATEJIEM IIEPEMEHHOI'O TOKA
N CUHXPOHHbBIX KOMITEHCATOPOB



11.1. HayanpHbli MyCKOBOM MOMEHT M HauyalbHBIA IIyCKOBOW TOK JABHUIaTelIeld NMEPEMEHHOIO
TOKA ¥ CHHXPOHHBIX KOMIIEHCATOPOB CIIEAYET ONpeNeNiaTh JUll HOMHUHAIBHBIX 3HAuYEHHUH
HaNpsDKEHUS. U YaCTOTHI U3 OIBITA TPEeX(azHOTO MUTAHHUS HETOABWKHON 3aTOPMOKEHHON MaIlIWHBI
WIX U3 omblTa mycka. OOMOTKa poTOpa aCHHXPOHHBIX ABUTaTesell ¢ (pa3HbIM POTOPOM M OOMOTKa
BO30YXK/IEHUs] CUHXPOHHBIX JABHraTelieil M KOMIIEHCATOPOB JOJDKHBI OBITh 3aMKHYTHI HAKOPOTKO
WIN Ha PE3UCTOP, BXOASAIINMI B COCTaB ABUraTeNsl UM CHHXPOHHOIO KOMIIEHCATOPA.

(B pen. Usmenenus N 2, BBegenHoro B jaeictBue IlocranoBnennem [occrannmapra PD ot
08.08.2002 N 294-cT)

11.1.1. OnbITEl A1 ONpeAEIeHUs] HAYaJIbHOIO ITyCKOBOIO MOMEHTA U Ha4aJIbHOI'O IIyCKOBOI'O
TOKAa Ha HENOJBM)KHOM MalllMHE AOJKHBI MPOBOAMUTHCS NMPH IMUTAaHUM OOMOTKH SIKOpSl JIBUTATEJs
WIM CUHXPOHHOIO KOMIIEHCATOpa OT MCTOYHHMKA IPAKTUYECKM CHMMETPHUYHOIO HAIPSHKEHUS
HOMUHQJIBHOW 4YacToThl. llpeaBapuTenbHO MNpU NOHMKECHHOM HANPSXKEHUMH HEOOXOIUMO
YCTaHOBHUTH TOJIOKEHUSI POTOpA, COOTBETCTBYIOIIME HAMOOJBIIEMY 3HAYCHHIO HAyaIbHOTO
IIyCKOBOTO TOKAa M HAMMEHBLIEMY 3HAYEHHMIO HAYaJbHOTO IIyCKOBOTO MOMEHTa, M 3aTOPMO3HTh
POTOP B ITHX IOJIOKEHHUSX.

[Ipu mpoBeZcHUN OTBITOB CIEIyEeT M3MEPATh 10 MpHOOpaM JIMHEHHbIC HANpPSDKEHUS U TOKH
AKOpst B Tpex (hazax, MOJABOJUMYIO MOIIHOCTH (IO CXeMe ABYX BaTTMETPOB WJIH TpeX(da3HbIM
BaTTMETPOM) M Bpallaronuii MOMeHT (s auratenei momHocThio 10 100 xBTt). B pacuerax
HE00X0/IMMO MIPUHUMATD CpeHEapUPMETHIESCKHE 3HAUCHUS TOKOB U HANPSKCHUH SIKOPSI.

HcnpiTanue OOJMKHO NMPOBOJUTHCS U HECKOJBKMX 3HAYEHUH MOJBOIAMMOIO HAIPSIKEHHUS,
Ha4YMHAsT ¢ HauOOJbIIEH ero BeIWMYuHbI. HampsbkeHrne MOXKET MOAaBaThCs MJIABHO WIIH TOIYKOM.
OTtcyeTsl IO TIpUOOpPaM HEOOXOIUMO TPOU3BOAUTH HE Oosee ueM 3a 10 c. [locie cHATHS OTCYETOB
nmo mnpudopaMm cleayeT HEMEUICHHO OTKIIOYUTh WMCTOYHUK HampspkeHus. [l aBuraresneit
MorHocThio 100 kBT 1 HIke HamOoJIbIee MOABOIMMOE HAMPSIKCHUE HE JOJKHO OTINYAThCS OT
HOMHHAIBLHOTO Oosiee yem Ha +/- 10%. s CHHXpOHHBIX JBHUTaTeNIeld OOJBIICH MOIIHOCTH U JUIS
CUHXPOHHBIX KOMIIEHCATOPOB HauOOJbIlee MOJABOJUMOE HAIMPSKEHHE JTOJDKHO ObITh He Hinke 0,5
HOMHHANBHOTO. J[s1 acHMHXpOHHBIX JABUrarenel MomHocThio cBbime 100 kBt moaBomumoe
HapspKEHUE JOKHO HaxoauThes B penenax ot 0,4 1o 0,9 HomuHalibHOTO.

Ecnu HenmocpeacTBEHHOE U3MEPEHUE Bpallarollero MoMeHra M, H X M, HEBO3MOXKHO, TO €ro
CIIEAyeT BBIYUCIATH IO hopMyJie

PK _PCT _PMi
, (12)

M =9550k
n

(B pen. Usmenenus N 2, BBEIEHHOTO B JICHCTBUE
[TocranoBnenuem I'occrannapra PO
ot 08.08.2002 N 294-cT)

rae PK - MOJABOANMAS MOIITHOCTh, KBT;

PCT - MOTCpU B CTAJIKM, COOTBCTCTBYIOIIUC IMPUIIOKCHHOMY HAIMPAKCHUIO, MMOJIYUYCHHBIC H3
OIIBITAa XOJIOCTOI'O X044, KBT,

R, - MmoTepr B OOMOTKE SKOps (CTaTopa), BBIYUCIISIEMBIE IO TOTPEOIIEMOMY TOKY U
CONPOTUBIICHUIO (a3sl OOMOTKH, HW3MEPEHHOMY HEMOCPEACTBCHHO 110 OKOHYAHHWH OIbITA



Tpex(a3zHOro MUTaHUS HEMOABUKHON MaIlIUHbI, KBT;

7. - cHHXPOHHAS YacTOTa BpaIleHus, 00/MHUH;

(B pen. Usmenenus N 2, BBenenHoro B naeiictBue IloctanoBnenwem [occranmapra P® ot
08.08.2002 N 294-cr1)

k - xoadduiment, MEHbIINK €IUHUIIBI, YYUTHIBAIOIINK OCJIA0JIAIONIee BIMSHUE BBICIINX
TapMOHHYECKHX U HECUMMETPUU TOKOB SKOPSI, MpUHUMaeMbIid paBHbIM 0,9, eciu B CTaHAapTax WM
TEXHUYECKHX YCJIOBHIX HE YCTAHOBJICHO JIPYTO€ €ro 3HAYCHHE.

[lo pe3ynpTaTam U3MEpPEHUN U PACUETOB CIENAYET CTPOUTH 3aBUCUMOCTH TOKA U BPALIAIOIIETO
MOMEHTA OT HaIPSKEHHUS.

HpI/I MNPOBCACHUHN UCIBbITAHUSA C HaI/I60.IIBH_II/IM SHAYCHUCM IHOJABOJUMOIO HAIIPSKCHUA,
OJIM3KUM K HOMUHAJIBHOMY, HAa4aJbHBIN IyCKOBOW TOK M HAYaJIbHBIA IMTyCKOBOW MOMEHT CIICTyeT
OMPCACIIATL JIs1 HOMUHAJIBHOI'O HAITPAKCHUA 3KCTpaHOJI}IL[I/Iel>'I 1501058 HHTepHOHHHHeﬁ MOJTYYCHHBIX
3aBUCHMOCTEHN.

Ecau ucneiTanue Ipru HOMUHAJIbBHOM HAIIPSIPKCHUHW HUJIN OIM3KOM K HEMY HC IIPOBOAUIIOCH, TO

HayaJIbHBIA IIyCKOBOM TOK IKH U HAYaJIbHBIM ITyCKOBOM MOMEHT M xn, H X M, ONPENEsoT

IPUBEJCHUEM K HOMUHAJILHOMY HaIPSKEHHIO U, 1o bopmynam:

u -uU' I
I =7 —4—> - Zxn
KH KM UM _U'K > MKH MKM Ji 5 (13)

KM

rac UM - HauOOoJIbIIIEE HAIMpPsSKCHUEC TTPU UCIIBITAHUSX, B;

U, - HaIpsHKCHUE, COOTBETCTBYIOIEE OTPE3KY, OTCEKAEMOMY Ha OCH aOCIIHCC KacaTelbHOM K
KPUBOM, N300paXkaroIieil 3aBUCUMOCTh TOKA OT HanpsbkeHus (dept. 3), B;

I v - HAMOOJIBIIMI TOK MPHU UCIIBITAaHUH, A;

M kv - BpaLIalOIUH MOMEHT, U3MEPEHHBIN WM PACCUUTAHHBIN ITPU HAIIPSHKECHUHU UM , Hx m.

i
Jnu




Yepr. 3

N3menennem N 2, BBeneHHbIM B aeiictBue [locranoBienuem ['occranmapra PO ot 08.08.2002 N
294-ct, B mynkre 11.1.2 crmoBa "guHamuyeckuii MOMEHT" 3aMEHEHbI Ha "Bpaiaromuii MmomeHT" (4

pasza).

11.1.2. Jlnsa omnpeneneHus MyCKOBOIO TOKa M IIyCKOBOTO MOMEHTa M3 OIBITAa IIyCKa
HEHArpy>KEHHOI'O JIBUTaTelIsl UCHBITYEMYIO MAIIUHY MPUBOIAT BO BPAIICHUE B IIPOTHUBOIOIOKHOM
HarnpaBieHun ¢ 4vactoroil 0,2 - 0,3 HOMUHAIBHOM, BKJIOYAIOT €€ B CE€Th U PETUCTPUPYIOT C
MOMOIIBI0 ocumiorpaga mnpoueccsl pasroHa. IlomydeHHass M3 3TOro OMNbITa XapaKTEPUCTHUKA
BpAIIAIOLIEr0 MOMEHTA SBJIAECTCS JUHAMUYECKOM MOMEHTHON XapaKTEPUCTUKOMN ABUTATEIIA.

(B pen. Usmenenus N 2, BBenenHoro B paeiictBue IloctanoBnenwem [occranmapra P® ot
08.08.2002 N 294-cT)

[Ipy HEBO3MOXHOCTH BBHITIOJIHEHHUSI ITyCKa C HW3MEHCHHMEM HaIpaBJICHUs BpaIleHUS s
nBuratenet MomHocThio cBbilie 100 kBT M CHUHXpOHHBIX KOMIIEHCATOPOB JOIYCKAeTCs
OCYIIECTBIISATH MyCK U3 HETIOJIBHIKHOTO COCTOSTHUSI.

Jnist mpuOIKeHUs MOJTyYyaeMON U3 UCTIBITAHUS TUHAMUYECKOM MOMEHTHON XapaKTEepPUCTUKU
K CTaTUYECKOM, COOTBETCTBYIOIIEH YCIOBHIO, YTO YIJIOBOE YCKOPEHHE PABHO HYJIIO, IJIUTEIBHOCTD
pasroHa MOXeT OBbITh YBEIMYECHA 3a CUET MPUCOCIUHEHUS K JIBUTATEIIO JTOTIOJIHUTEILHOW MaXxOBOM
Macchl C BO3MOKHO OOJIBIIIMM MOMEHTOM MHEPIINH, JOIyCKaeMbIM IO YCIOBHIO HarpeBa poTopa 3a
BpeMs mycka. IIpu 3ToM Hannyue JAONOJIHUTENIBHOM MaxOBOW Macchl JOJDKHO OBITh YYTEHO MpHU
ONpEIEICHUN MEXaHWYECKHX MnoTeppb ABHrareis. C Leiabl0 YMEHBIICHHS YCKOPEHHH IMpHU IyCKe
JIOIYyCKAeTCsl TAKXKE IPOBOAMUTH IIyCK IIPU IOHMKEHHOM HAINPSKEHHH, HO IO BO3MOXKHOCTU HE
Hiwke 0,8 HOMHHAIBEHOTO.
(B pen. Usmenenus N 2, BBegenHoro B jaeictBue Ilocranosnennem [occrannmapra PD ot
08.08.2002 N 294-cT)

IIpu mycke crnexyer ocmuiorpagupoBaTh HANPSHKEHUE M TOK SIKOPS, IOJABOAUMYIO
MOIITHOCTbh, YAaCTOTY BPAIICHHSI N, THHAMHYECKUI MOMEHT M WM yIJIOBOE YCKOpPEHHE POTOpa MpHU
HaJIMYUHU CIICIITUAJIBbHBIX yCTpOfICTB.

(B pen. Usmenenus N 2, BBenenHoro B paeiictBue IloctanoBnenmem [occranmapra PD ot
08.08.2002 N 294-cr1)

BepxHsis rpaHMYHas 4acTOTa MPOIYCKaHUS /. , I'11, n3MepHUTeNbHBIX Lenel yCTPONUCTB A

ocuusuiorpadupoBaHus YIJOBOTO YCKOPEHHS W YacTOThl BpalleHUs JOJKHA YIOBIETBOPATH
YCIJIOBUIO

20
w2 (14)

I
rae Jrp - TpaHUYHAs yacToTa IMponyckanus, [ 1;

tn - IJIMTCIJIBHOCTD ITyCKa, C.

IIpy1 HEBO3MOKHOCTU OCYILECTBIICHUs MPSAMOU TAPUPOBKU 3aIUCU JUHAMUYECKOIO MOMEHTA



WIN YTJIOBOTO YCKOPEHHS MIOIMYCKAeTCS OMPENeIUTh €ro MacmTad Mo H3MEHEHHIO YacCTOTHI
BpaLICHUSI.

(B pen. Usmenenus N 2, BBegenHoro B jaeictBue IlocranoBnennem [occrannmapra PD ot
08.08.2002 N 294-cT)

Jns ompenenenuss Macimraba 3amucu AMHAMHUYECKOTO MOMEHTA 0 W3MEHEHHIO YacTOTHI
BpamieHust 0e3 ydeTa OJIICKTPOMAarHUTHBIX TIEPEXOAHBIX IPOIECCOB B MOMEHT BKIIIOYEHUS
HE00X0IMMO BBIOpaTh Ha OocLMILIOrpaMMe MmycKa (uept. 4) OIu3Kuil K IpSIMOJIMHEHHOMY y4acTOK

KpuBOi M Tak, 4TOOBI 32 COOTBETCTBYIOIINNA €My OTPE30K BPEMEHHU At , C, IPUPAILCHHE YaCTOThI

BpalllCHUA An . O6/MI/IH, cocTtaBuio He meHee 20% CPIHXpOHHOIZ YaCTOThI BpallICHUA, U BBIYUCIIUTDH

Ha 3TOM YYacTKe cpeiHee 3HaueHHe JUHAMUYECKOTO MOMEHTA, M x> HX M, o popmyie

(B pen. Usmenenus N 2, BBemenHoro B paeiictBue Ilocranosnennem [occranmapra PD ot
08.08.2002 N 294-cT)

T Am 1w n —n
SR S LA S St L W
w =307 Ar 307 Ar Y

rae J - MOMEHT UHEPIMU pOoTopa U JONMOJHUTENbHBIX Macc, H x M2, onpenensemslii no 0. 14
HACTOSIIETO CTAHAAPTA.
(B pen. Usmenenus N 1, BBenenHoro B paeiictBue Ilocranonennem ['occrannmapra P® ot
28.12.1999 N 723-cT)

71, 00/mun
M, nm s,
o N n£(t)
A % m
N 5 M =f(t)
<
m
o
Yepr. 4

(B pen. 3smenenust N 2, BBeZICHHOTO B JICHCTBUE
ITocranosnenuem I'occrangapra PO
ot 08.08.2002 N 294-cT)

3areMm cieayeT HalTH OpAMHATy KpuBoi M (hM.Cp ), COOTBETCTBYIOIIYIO CPEAHEMY MOMEHTY
M n Ha yyacTke At (10 paBeHCTBY IuIOIaAeH Gpuryp S, = Sz) U ONpeAETIUTh MaclITad KpUBOH

nuHamuaeckoro momenta My, | H x m/Mm, o hopmyiie

(B pen. Usmenenus N 2, BBemenHoro B paeiictBue IloctanoBnenmem [occranmapra P® ot
08.08.2002 N 294-crT)



(B pen. Usmenenus N 2, BBEIEHHOTO B JICHCTBUE
[TocranoBnenuem I'occtannapra PO
ot 08.08.2002 N 294-cT)

Ecnu He ociumorpadgupoBaiock YriioBO€ YCKOPEHHUE POTOpa, TO JOMYCKASTCS MPOU3BOAUTH
ero ompejaeneHue myteM auddepeHIMpoBaHusl KPUBOM YacTOTHI BpalleHUs TpaduuecKuMm 0o
YHCIIEHHBIM METOJIOM C MOCJICAYIOIINM PacueToM TuHaMu4eckoro MomenTa (M) mo gpopmyne
(B pen. Usmenenus N 2, BBenenHoro B paeiictBue IloctanoBnenmem [occranmapra P® ot
08.08.2002 N 294-crT)

M =(x/30)-J-dn/dt (17
(bopmyna B pen. Usmenenust N 2, BBEZICHHOTO B JACHCTBHE

ITocranoBnenuem I'occrangapra PO
ot 08.08.2002 N 294-cr1)

[Tpu 06paboTKe OCIIIIIIOrPaMMBI ITycKa HEOOXOIMMO ONPEAETUTh ISl Pa3INYHBIX MOMEHTOB
BPEMEHH B MPOIIECCE pa3roHa 3HAYCHHs (CpeIHHE - IPU HAIMYUH KOJIeOaHUI) HANPSHKEHUS U TOKa
SAKOpSl, IMHAMUYECKOTO MOMEHTA, MOABOJUMON MOIIIHOCTH U YaCTOTHI BpaIllEHUS.

[losny4yeHHble 3HAUEHUS AMHAMUYECKOTO MOMEHTA M TOKa SKOPSI CIEAYyeT IPUBECTH K
HOMHUHAJIbHOMY HANPSKEHHUIO IIyTeM IepecyeTa MOMEHTa U NPONOPIUOHAIBHO KBaApaTy
HAIpsDKEHUS, TOKA - NPONOPLUMOHAIBHO HANPSDKEHUIO, W TOCTPOUTH B BUJAE 3aBUCUMOCTEH OT
4acTOThI BpallleHUs 00 OT CKOJIbKEHUS.

(B pen. Usmenenus N 2, BBegenHoro B jaeictBue IlocranoBnennem [occrannmapra P ot
08.08.2002 N 294-cT)

HauanpHblii IIyCKOBOM TOK ¥ HAyajbHbI IIyCKOBOM MOMEHT CIEAYET OIpPEACIATh
MHTEpHOJSIIKUEN (MM 3KCTpanossanueiil) COOTBETCTBYIOIIMX 3aBUCUMOCTEH Ha YacTOTY BpallleHUs,
PaBHYIO HYJIIO.

JlomyckaeTcsi onpeneisTh 3aBUCUMOCTh BpalIaloler0 MOMEHTa OT YacTOThI BpAICHUS WIH
CKOJIbKEHUS TPU HOMHUHAIBHOM HAMPSDKEHUHM TaKKe TI0 XapaKTEepPUCTUKAM HW3MEHEHUs
MOJIBOAMMOM MOIIIHOCTH U TOKA SIKOPS IIPU ITyCKe pacyeToM 1o (hopmysie

(B pen. Usmenenus N 2, BBegenHoro B naeictBue Ilocranosnennem [occrannmapra PD ot
08.08.2002 N 294-cT)

2

9550 U
MUH: n ‘|:P1_PMI_])CT_PII06_])MeX(1_S):|‘ - ’(18)
C
(bopmymna (18) pen. M3menenns N 2,
BBEJECHHOIO B AelicTBre [locTaHoBIEHHEM
lNoccranmapra PO ot 08.08.2002 N 294-cT)
rIe M U, - BpAIAOIIMA MOMEHT JBUTATENsI MPU HOMUHAIHHOM HANPSHKCHUM W JaHHOM

4acTOTE BpaleHus (CKOIbKeHUH s), H X M;

7, - cuaxpoHHas yactora BpalleHus, 00/MuH;



A. M0/IBOJIMMAsi MOLUTHOCTb IIPU JJAHHOW 4acTOTE BpalleHUsl (CKOIbKEHUU §), KBT;

2 -3
P,=3-1-R 10" oTepU B 0OMOTKE sIKOps, KBT; R . COTIPOTHUBIICHUE (ha3bl OOMOTKH

SKOPsI, I3MEPEHHOE HETIOCPEACTBEHHO Tociie mycka, OM; I - ok cTaropa MpH JTAHHOM YacToTe
BpalIeHus (CKOJIIBKEHUH §), A;

R, . MOTEepU B CTalM, COOTBETCTBYIOIINE HampspkeHuto U MpH JaHHOW 4acTOTe BpAIICHHUS
(cxonbxeHud s), KBT;

Pﬂo6 - nob6aBouHble ToTepu, KBT, onpenenstores mo 'OCT 25941-83;

P, o - Mexanuueckue IIOTEPH IIPU CUHXPOHHOM 4acTOTe BpalleHus, KBT;

F.ou P onpenensitorest mo 'OCT 7217-87;

S - CKOJIb)KCHHE IIPU JaHHOW 4acTOTE BPALICHUS;

UH - HOMHWHAJIbHOC HAIIPAKCHUC, B;

U - HanpspKeHUE TpH TAHHOM 9acTOTe BpaleHus (CKOIBKEHHH §), B.
(axcrumukanus B pen. M3menenust N 2, BBegeHHoro B AeiictBue [loctanosnenuem I'occtangapra PO
ot 08.08.2002 N 294-cT)

[Ipu 5TOM Ha4YaIbHBIN IyCKOBOW MOMEHT M «i» H X M, CIIEAYET ONPENEATh KaK
(B pen. Usmenenus N 2, BBegenHoro B jaeictBue Ilocranosnennem [occrannmapra P ot
08.08.2002 N 294-cT)

M, =x-M, (s=1) (19

(bopmymna (19) B pen. Uzmenenns N 2,
BBEJICHHOTI'O B JIcHiCTBHE
[TocranoBnenueMm I'occtannapra PO
ot 08.08.2002 N 294-cT)

rjae M u(s=1) - 3HaYEHHE IIYCKOBOI'O BpAIIAIOIIET0O MOMEHTA, MOJy4yaeMOe HHTEpHOJsLuei

WJIM KCTPAIOISIIUEN HA 4aCTOTY BPAILCHUS, PABHYIO HYJIIO, €T0 XapaKTEPUCTUKHU, PACCUUTAHHOU
10 TTOJIBOAMMOM MOIITHOCTH;

(B pen. Usmenenus N 2, BBemenHoro B paeiictBue Iloctanosnenwem [occranmapra PD ot
08.08.2002 N 294-cT)

k - ko3¢ punment, 3HaueHNEe KOTOPOro MOsICHEHO B (popmyuie (12).

11.2. MuHuUMalbHBIM BpallAIONIMA MOMEHT, pPa3BUBAEMbI JBHUraTeieM B IMPOIECCE
ACUHXPOHHOI'O IIyCKa MEXKIy HYJIEBOM YacTOTOM BpalleHUs M 4YacTOTOM  BpallCHMUS,
COOTBETCTBYIOIIEH HAaNOOIbIIEMYy MOMEHTY B KOHIIE ITycKa, HEOOXOIUMO OMpPENEsTh sl YCIOBUM,
KOI'Zla HalpsDKEHUE U 4acTOTa TOKa SKOps B MPOLIECCE IMyCKa OCTAIOTCS HEM3MEHHBIMU U PaBHBIMU



WX HOMHHAJBHBIM 3HAYCHUSM, 2 OOMOTKAa pOTOpa aCHHXPOHHBIX JBHTaTeNel ¢ (a3HbIM POTOPOM
Wi oOMOTKa BO30YKJIE€HUS CHHXPOHHBIX JABUTaTeleil 3aMKHyTa HaKOPOTKO HJIM Ha PE3UCTOD,
BXOJSIIIIMM B KOMIUIEKT JBUTATEIS.

MuHUMAJBHBINA BPAIIAIONHA MOMEHT JBHUTATENIs CICAYET OMPEACIIATh OJHUM U3 CICIYIOIINX
CII0CO0O0B:

IpU  HETOCPEJCTBEHHON Harpy3ke TEeHEpaTOpOM IIOCTOSIHHOTO TOKAa C HE3aBUCHMBIM
BO30yX/eHHEM, palOTaloOUMM Ha CeTh C PEryJIHpYyeMbIM HANpsHKCHHUEM WIH OalaHCUPHOU
MAaIIMHOM, NIPUYEM B IEPBOM CIIy4ae BPAIIAIONIMNA MOMEHT ONPEAEISIOT HETIOCPEICTBEHHO WIIH C
MIOMOIIBIO TAPUPOBAHHOTO T€HEPATOPa;

MIPU HETOCPEICTBEHHOW HArpy3Ke TapupOBaHHOW AaCHHXPOHHOW MAIIMHOW, paboTaromiei B
peXuMe IPOTUBOBKIIIOYEHUS U BKIIFOYEHHOU B CETh C PErYJIMPYEMbIM HAIIPSKEHUEM;

W3 KPHUBOM JWHAMUYECKOM MOMEHTHOM XapaKTEPUCTHKH, MOJYYEHHOMW B MPOIECCE IyCcKa
IBUTATEIEN MOIMHOCTELIO cBhImIe 100 kBT.
(B pen. Usmenenus N 2, BBemennoro B paeiictBue IloctanoBnenmem [occranmapra P® ot
08.08.2002 N 294-crT)

11.2.1. [ns omnpeneneHWss MHUHUMAQIBHOTO  BpalaloOlIEr0 MOMEHTa C  MOMOIIbIO
TapI/IPOBaHHOFO reHepaTopa IIOCTOAHHOI'O TOKA HpOBOIISIT CJIGI[YIOH_II/IG HCIIbITAHUS.

HcnpITbIBacMBIN ABUTATEIb MEXAHUYECKH COCAMHSIOT C T€HEPAaTOPOM IOCTOSHHOIO TOKA C
HE3aBUCHMBIM BO30YXIE€HHEM, paOOTAIOIIUM Ha CETh C PETYJIHPYEMbIM HANpsHKEHUEM; U3MEHEHHE
Harpy3kd JIBHUraTelsi NPOU3BOAST PEryJIMpPOBAaHUEM HANpSIKEHUs CETH, Ha KOTOpYI0 paboTaer
Harpy304HbIi 'eHepaTop.

OTcueThl MPOU3BOAAT MPHU YCTAHOBUBILIUXCS MMOKAa3aHUSIX TPUOOPOB.

HpGIIBapI/ITeJIBHO JOJIDKHBI OBITH CHATHI ABC XapaKTCPUCTHUKU MAIIMHBI IIOCTOSAHHOTO TOKA:

1) XxapakTepucTHKa X0JIOCTOr0 XoJa E,=f (1 2036 ) TIPY IOCTOSIHHOM YacTOTE BpalLlCHUs B
TEHEPATOPHOM PEKUME;

2) 3aBHUCHUMOCTbH TOKa XOJIOCTOT'O XOJia OT 4acTOThl BpallleHuUs I, = Sf(n) IIPU TTOCTOSTHHOM

3HAYEHUH CHJIbI TOKA BO30YKIEHUS (3TO 3HAUCHHE CHIIBI TOKA BO30YK/IEHUSI OCTACTCSl HEM3MEHHBIM
IpU  OMNPENEIICHHH MaKCUMaJIbHOTO BpPAIAIOLIET0 MOMEHTa) B JBUTaTelIbHOM pexume 0e3
WCIBITHIBAEMOTO JIBUTATEIIS.

I[J'IH OIPCACIICHUA HCKOMOM KpHBOfI 3aBUCUMOCTH BpallaromnuXcsa MOMCHTOB UCIILITBIBAEMOT'O
ABUTATCIIA OT YaCTOTHI BpallCHUS IIPU HCIBITAHUW HJOJI?KHBI OBITh HU3MCPCHBI CHUJIa TOKa SKOpA

reaeparopa moCTOAIHHOI0 TOKa I g W YaCTOTa Bpalll€HHA UCIBITHIBAEMOI'O ABHUIAaTCIIA N.

Benmmunny Bpamatomiero momenra M, H x M, onpeaenstor mo gpopmyrie

E
M =9,55—="(1,+1,)), (20
n



rae Eo - B/1C xomocToro xomaa, B.

ITo momyuennoit kpuBoit M = f(n) onpenenstoT MUHUMAIbHBIA BpalalOIUi MOMEHT.

11.2.2. Jlns onpeaeneHuss MUHUMAJIbLHOTO MOMEHTA C TTIOMOIIBIO TAPUPOBAHHON aCUHXPOHHOU
MallIWHBI UCIIBITAHUSA IPOBOAMAT IO CXEMEC, HpI/IBeI[eHHOI\/'I Ha 4CpT. 5.

™/ ~S
up
"N AD wam A
Yepr. 5

Harpysounas acuaxponnas MammuHa (HAM) pabGotaer B pexuMe 3IIEKTPOMarHUTHOTO
TOPMO3a, T.€. MATHUTHOE IIOJIE €€ BPAllaeTCsd B CTOPOHY, MPOTUBOIIOJIOKHYIO BPAaLICHUIO POTOPA,
YTO CO3/a€T COOTBETCTBYIOLIUN TOPMO3HOM MOMEHT JJIsl UCIIBITBIBAEMOrO ABUTATENs. TOpMO3HOMN
MOMEHT pPETYyJIHMPYIOT MOJABOAMMBIM K HAarpy304HOM MaIWHE HANPSHKCHUEM IPU IOMOIIH
HCTOYHUKA peryaupyemoro Hanpsokenus (UP).

MomHOCTh HArpy304HOM ACHHXPOHHOM MAaIMHBI JODKHA ObITh B 1,5 - 2 pasza Ooibine
MOIITHOCTH HCTIbIThIBaeMoro asuratens. Kpusas 3aBucumoctu M = f(n) Harpy304Hoil MamuHbl B
peXHUME 3JEKTPOMAarHUTHOTO TOpPMO3a HE JOJDKHA MMETh MPOBAJOB; ISl 3TOTO, B YaCTHOCTH, B
Harpy304HOM KOPOTKO3aMKHYTOM MAaIllMHE PEKOMEHIYETCS YBEJIMYUTH BO3MYLIHBIM 3a30pD MEXKIY
CTaTOPOM U POTOPOM IIyTEM JOIMOJIHUTENBHON 00pabOTKH pOTOpa MO HAPY>KHOMY IUAMETPY, B
OeIIb (1)3.3HOF0 poTOpa PCKOMCHAYCTCA BKIHOUYUTH JOMOJIHUTCIIBHBIC OMHUYCCKUC COIPOTHUBJICHUS, B
L[eNb CTaTopa - IONOJHUTENbHbIE HHIYKTUBHBIE COIPOTHUBIICHUSI.

Harpy3ouHyio acMHXpOHHYIO MAalIMHY CIEIYEeT 3apaHee MpOTapupoBaTh, T.€. OIMNPEACIHUTH
3aBUCHUMOCTH BpalIaIONEero MOMEHTA Ha BaJTy OT MOJIBOJIMMOTO K MAIllMHE HANPsHKEHUS TIpH paboTe
€e B peXUME JJIEKTPOMArHUTHOTO Topmo3a. [Ipum 3TomM HeoOXoammo yOeauThcsi B OTCYTCTBUU
3HAYUTEIbHBIX KOJEOAHUN BEIMYMHBI TOPMO3HOTO MOMEHTA HArpy30YHON MAaIllMHBI B JHANa30HE
CKOJIbKeHus oT 1 10 2.

OnHy ¥ Ty XK€ MPOTapUPOBAHHYIO HArpy304YHYIO ACHMHXPOHHYIO MAIllMHY HCHOJB3YIOT AJIs
UCTIBITAHUS ABUTATENICH, UMEIONIUX Pa3HbIe HOMUHAILHBIC YACTOThI BPAIICHHUS.

Ornpenenenre MUHUMAJIbHOTO BPALIAIOIIEr0 MOMEHTa METOI0M HEMOCPEACTBEHHON Harpy3Ku
MPOBOAT cleAyromuM oOpa3zoM. Ha Harpy3ouHyro MamiMHy MOAAOT MOHWKCHHOE HAMpsHKEHUE,
COOTBETCTBYIOIIEE  OMNPENEICHHOMY  3HAYEHHIO  TOPMO3HOIO  BpallalOUIEro  MOMEHTA.
OnQHOBpEMEHHO C HAarpy304HOM MAaIIMHOM BKIIOYAIOT HAa HOMHUHAJIBHOE HAMPSIKEHUE
HCIIBITBIBAEMBIN IBUTATEb.

Eciu MUHUMAaNIBHBIN Bpalarolinii MOMEHT UCIBITHIBAEMOTO JIBUTATENS MEHbIIE TOPMO3HOTO
BpAIllalOIIEr0 MOMEHTa Harpy304yHOM MalllMHBI, TO arperar 3aJepXKHUTCS Ha MPOMEKYTOUHOU
YacTOTE BPAILCHUS.

Ecnu MuHMManbHBINA Bpama}omnﬁ MOMCHT HUCIBITBIBACMOI'0 ABUT'AaTECJIA BBIMIC TOPMO3HOI'0, TO



arperat J10CTuract MTOJTHOM YaCTOTHI BpalICHUA UCIIBITBIBACMOI'0 ABUTATCIIA.

ITyck HMCHBITBIBAEMOTO ABUTATENsl NPOU3BOIAT IIPHU Pa3sHbIX TOPMO3HBIX MOMEHTAX Ha Bally,
3HAYEHMS KOTOPBIX PETYIUPYIOTCS MOJBOJUMBIM K HArPy304YHOM MAIlIMHE HANPS)KEHUEM.

[Ipu ucnbpiTaHuU CleqyeT ONpeAesTh HauOousblliee 3HAYEHHWE TOPMO3HOIO MOMEHTA, MpHU
KOTOpPOM arperar JOCTHraeT MOJHOM YacTOThl BpAIlEHUS HCHBITHIBAEMOr0 JBUTATENs. IJTO
3HaYeHHUE MPUHUMAIOT PABHBIM ONPEIEICHHOMY 3HAYEHHIO MUHUMAIbHOTO BPaIIAlOIero MOMEHTa
B MIPOIIECCE MTYCKa UCIBITHIBAEMOTO JIBUTATETISI.

N3menennem N 2, BBeneHHbIM B neiictBue [locranoienuem ['occranmapra PO ot 08.08.2002 N
294-ct, B mepBoM ab3aue myHkTa 11.2.3 cnosa "B 3aBucuMoOcCTH Bpalaroliero MOMEHTa OT 4acTOTbI
BpAaIllCHUS] WM CKOJbXEHHS" 3aMEHEHbl Ha '"MO [IMHAMHUYECKOM MOMEHTHOW XapaKTEPHUCTHKE,
MIOJTy4YEeHHOU".

11.2.3. OnpeneneHne MUHMUMAJIBLHOTO BpAIAOIIET0 MOMEHTAa B 3aBUCUMOCTH OT YacCTOTHI

BpallIEHUsl WIH CKOJBXKEHUS B mpolecce mycka asurateneit coime 100 kBT cnenyer npousBoauTh
mom. 11.1.2.

JlonyckaeTrcst onpeaensaTb MUHUMAJIbHBIM BpAllAIOLIMil MOMEHT ABUraTeseid MouiHocteo 100
KBT M HmXe 1o KpMBOM 3aBUCMMOCTH BpAIAIONIETO MOMEHTAa OT 4YacTOThl BpALICHUS WIH
CKOJIbJKEHUS TI0Jy4aeMOW U3 OIbITa IIycKa 110 YCKOPEHHIO poTopa B npouecce nmycka (1. 11.1.2).
(B pen. Usmenenus N 2, BBemenHoro B paeiictBue IloctanoBnenmem [occranmapra P® ot
08.08.2002 N 294-cT)

11.3. HoMuHanbHbIA BXOJHOWM MOMEHT CHHXPOHHOTO JIBUTATENsS JTOJKEH ONPENETsAThCS MpU
yacToTe BpaileHusa, paBHodt 0,95 cunxponnoit (s = 0,05), qIs HOMUHANBHBIX 3HAYCHUI
HaIpsDKEHUST M 9acTOTHI TOKa SIKOPS B Tpoliecce IMycKa MPU 3aMKHYTOH HaKOPOTKO OOMOTKE
BO30YXKICHUSL.

HomMuHanbHbI BXOJHOW MOMEHT ABUTATENICd CIEAYET ONPEAENATh OJHHM M3 CIECIYIOIINX
cI1oco0oB:

U3 KPUBOM 3aBHCHMOCTH BpAallalOIIEro MOMEHTA, MOJYyYEHHOH MPH Harpy3ke UCIBITYEMOIo
ABUTATCIIA Ha TCHEPATOP MOCTOAHHOI'O TOKAa C HC3aBUCUMbIM BO36y)KIIeHI/I€M, pa6OTaIOLLII/Iﬁ Ha CCTh
C peryimupyemMbiM HanpsokenueM (1. 11.2.1);

u3 KpHBOfI 3aBUCUMOCTHU AUHAMUHWYCCKOTO MOMCHTA OT YaCTOThI BPAIICHUS WJIN CKOJIL’KCHHA B
mporiecce mycka apurarenieid MomHocTbio 6omee 100 kBt (. 11.1.2).

11.4. MakcuManbHbIi BpalllatOIMii MOMEHT aCUHXPOHHBIX JBUTATelel CIEoyeT ONpeaesiTh
OJTHUM U3 CJIEYIOLHUX CIIOCOOOB:

a) IOCTPOEHUEM KPUBOM BpallaroIero MOMEHTa U3 onbITa mycka (1. 11.1.2);
0) myTeM Harpy3KH U HEMOCPEACTBEHHOTO U3MEPEHHMSI BpaIlatoIllero MOMEHTA;

B) IIyTEM Harpy3K{ W BBIUMCIIEHHEM BpAIAIOLIET0 MOMEHTA MO0 MOIIHOCTH Ha BaJly M YacTOTe
BPAIICHUS, OTIPEEITNB MOITHOCTD Ha BaJTy NP MOMOIIH TAPHPOBAHHOM HArpy304HON MaIIMHBI (.
11.2.1 u 11.2.2) unu metogom otaenbHbIx noteps o 'OCT 25941-83;



r) o kpyrosoi auarpamme o 'OCT 7217-87.
(B pen. Usmenenus N 1, BBenennoro B naeiictBue IloctanoBnenmem [occranmapra P® ot
28.12.1999 N 723-cT)

Hampsoxkenue mipu ompeneaeHud MaKCMMaJIbHOTO MOMEHTa croco0amu a), 0) W B) JOJDKHO
6BITI> II0 BO3MOXHOCTHU 6JII/I3KI/IM K HOMI/IHaHBHOMy 3HAYCHUIO. BCJII/I‘II/IHa MAaKCUMAJIbBHOT'O
MOMEHTA, MOJyYeHHAas YKCIIEPUMEHTAIbHBIM IyTEM, MPUBOJIUTCS K HOMUHAJIILHOMY HAIPSHKEHUIO
MPONOPLIMOHAIEHO KBaApaTy HAIPSKEHUS.

(ab63am BBenen M3menenuem N 2, BBeneHHBIM B jaeiicTBue [locranosnenunem ['occranmapra PO ot
08.08.2002 N 294-crT)

11.5. MakcuManpHbplii  BpalAlOUIMi MOMEHT SIBHONOJIIOCHBIX ¥  HESBHOIIOJIOCHBIX
CUHXPOHHBIX MAalIMH CJCAYET ONPENEeNATh Ul HOMUHAJIBHBIX 3HAYECHUN HANPSOKCHUS SKOPA,
gacToThl U Toka Bo30OyxaeHus pacueroMm mo 'OCT 5616-81 u T'OCT 533-2000 coOTBETCTBEHHO

("max =~ M p - crathueckas MEeperpyKaeMocCTh).
H H

(B8 pen. Usmenenuss N 2, BBemenHoro B neiictBue IlocranoBnenwem ['occranmapra PO ot
08.08.2002 N 294-cT)

12. UBMEPEHUE DJIEKTPUUYECKOI'O HAIIPAXKEHU A
MEXY KOHIIAMU BAJIA 1 ITPOBEPKA COCTOAHUA U30JIALIMN OIIOP

12.1. lna u3MepeHus 3IEKTPUYECKOTO HANpsIKEHUS MEXIy KOHIAMHM Bajla OAVUHOYHOU
AIIEKTPUUYECKONW MalIMHBI HEOOXOIUMO, YTOOBI TI0 KpaifHeil Mepe OIUH M3 €€ MOJIIMITHUKOB ObLI
HaJEeKHO M30JUMPOBAH OT OCTAJIbHBIX METANIMYECKUX 4YacTed MamuHbl. Ecim nanHas
JJIEKTPUYECKasl MallMHa BXOAWT B COCTaB MHOTIOMAIIMHHOIO arperara, OTJAEJIbHBIE MAaIlWHBI
KOTOPOT'O COMPSDKEHBI JKECTKUMHM My(TamMH, TO HEOOXOIUMO, 4YTOObI ObUIM H30JIMPOBaHBI BCE
MOJALIMIHUKY 3TOTO arperara, KpoMe€ OJIHOTO KaKOro-inbo, KOTOPBIH JOKEH OCTaBaThCs
HEU30JUPOBAHHBIM. EciM syekTpuueckass MallMHa CONPAraeTcsl KeCTKOW My(Toi ¢ KakMM-1u0o
MHBIM MEXaHM3MOM, HMEIOLIIUM HEU30JMPOBAHHBIC MOMIIUIIHUKK, TO HEHW30JIUPOBAHHBIN
MNOJIIAITHUK 3TON 3JIEKTPUUECKOM MAallUHbI JJOKEH HAaXOAUTHCS CO CTOPOHBI CONPSDKEHUS, MO0
BCE€ MOJUIMITHUKU MAIlIMHBI MOTYT OBbITh U30JIMPOBAHBI.

12.2. Jlns u3MepeHus: HalpsDKEHUs B BajaxX JJIEKTPUUECKUX MAIIMH CIEIyeT NPUMEHSTh
BOJIbTMETPbl TaKUX CHCTEM, KOTOpPBIE MOTYT HU3MEPATh KaK IEPEMEHHOE, TaK U IOCTOSHHOE
HaIpsKEHUE, HalpUMED, FJIEKTPOMArHUTHON WJIM 3JIEKTPOJUHAMUYECKON cucTeM. B Tex ciyuasx,
Korma TpeOyercs pasfciieHue W3MEPSIeMOro HANpsOKEHUS Ha IEPEeMEHHYI0 W TIOCTOSHHYIO
COCTABJISIIOLIME, MApPAUIEIbHO C TaKUMH BOJBTMETPAMU MOTYT MPUMEHATHCS BOJBTMETPHI
MArHUTOSJIEKTPUYECKOW CUCTEMBI ISl BBIJCICHUSI TOCTOSIHHOM COCTABJISIONICH, BKJIIOYAEMbIE HA
npenea U3MEpPeHHUs, He MEHBIIUH, 4eM CyMMapHOe H3MepsieMoe HampssKeHUe, BO M30ekaHHue uX
MOBPEKICHUS IEPEMEHHOM COCTABIIIOLIEN HAMPSHKEHUS.

12.3. TlpucoennHeHUe BOJIBTMETPOB MPOU3ZBOAUTCA MPH MOMOIIUA IMIETOK, MEIHO-CETYATHIX
WK IIIaCTUHYATBhIX W3 MEIU HIN €€ CIIJIaBOB, preHHeHHBIX Ha I/I3OHI/IpyIOH_II/IX pyKOHTKaX 158
MPMKMMAEMBIX K y9acTKaM Bajla, 3a4UIICHHBIM OT KPAacKH, pyKaBUMHBI U T.M. O0€ MIETKH TOJIKHBI
6BITI> N3 OJHOT'O U TOT'O KE MaTepI/IaJIa.

12.4. Jlna w3MepeHus HanpsDKCHHS B Bajie BOJIBTMETP MPHUCOCIUHSIOT K Baly TakK, 4TOOBI
MECTa MPUCOCTUHEHUS HAXOJMINCH 110 00€ CTOPOHBI OT BPALIAIOIIEHCS YaCTH MaIIuHbI (4epT. 6).
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B CIy4a€ MHOIOMAIIMHHBIX arperatoB MCKIAy MCCTaAMU IMPUCOCANHCHUSA BOJIBTMCTPA MOIYT
HAXOJUTHCS BPALIAIOIINECS YacTH JIByX WIH OOJiee MAIMH, OJHAKO TOCTOSHHBIE COCTAaBJISIONIUE,
CO31aBaCMbIC pa3JIMYHbBIMU MalllMHAMH, MOTYT 6BITB BCTPCYHBIMHU, 4 ICPCMCHHBIC COCTABJIAIOIIHNC -
pa3nuyaTbes He TOJIBKO 1Mo (pasze, HO U 10 YacTOTe.

12.5. 3MmepeHue 37eKTpUUECKOro HAPsDKEHUS B BaJle MPEANOYTUTENBHO IPOU3BOIUTH MpU
paboTe MallMHBl B HOMUHAJIBHOM PEXHMME; €CIIU K€ OCYLIECTBUTh MOCIEIHUNA HE MPeCTaBIIAETCS
BO3MOHBIM, TO CJIEAYeT IPOU3BECTH H3MEPEHHUS IIPU XOJIOCTOM XOJ€ C HOMHUHAIbHBIM
HaIpPsDKEHUEM M IIPU  KOPOTKOM 3aMBIKAHMM C HOMHUHAJIBHBIM TOKOM. JIJI1 aCHHXpPOHHBIX
JBUTATEJIEN MIPU HEBO3MOKHOCTH HArpy3KU MU3MEPEHHUE NPOU3BOJUTCS TOJIBKO IPHU XOJIOCTOM XOZ€E
C HOMUHAJIbHBIM HAIIPSHKEHUEM.

12.6. B cnyuae KpyMHBIX MAaIlWH, OCOOEHHO C MPOTOYHOW CMAa3KOW OMOp WM C BOASHBIM
OXJIAKJCHHUEM KX CMa304YHOTO Macja, CJIeIyeT SMU30JAUYECKH MPOBEPSITh COCTOSHUE H3O0JIALUU
M30JIMPOBAHHBIX OMOpP W3MEPEHHEM HAIPSHKCHHUS MEXAY KOPIyCOM OMNOphl U (yHIaMEHTHOM
IUIUTON TpU LIYHTHPOBAHUM MACISHBIX IUJIEHOK B OMOpax MajbIM COMNPOTHUBIEHUEM (UepT. 7) H
COMOCTAaBIIATh PE3YJNbTATHl HM3MEPEHUSI C HW3MEPEHHEM JJIEKTPUUYECKOTO HAMPSIKEHUS MEXKIY
KOHIIaMU Baja. B ciydae HapyleHUs! U30JIA1IMU ONIOPHI CIEAYET OKUIATh, YTO HAMPSIKEHUE MEXKIY
JaHHOW OMOpOM W KOPIYyCOM MaIuHBl OyAeT 3aMeTHO MeHbIle HampspkeHuss B Baie. Oba
U3MEpEHUs ClleyeT IPOU3BOAUTH MPH pabOTE MAIIMHBI B OHOM U TOM K€ PEXKHUME.

Uyrmupabra

HIOMAYUR U

Yepr. 7

[yHTHpOBaHNE MACISHBIX TUIEHOK CJIeIyeT MPOU3BOIUTH THOKMMHU ITPOBOJHUKAMU CEUEHUEM
HEe MeHee 25 MM2, CHaOKEHHBIMH C OJHOTO KOHIIa HAKOHEYHUKOM JUIsl IPUCOSAMHEHUS K KOPITYCY
OTIOpPHI O/ 00T, @ ¢ APYroro KOHIA ETKON MEeIHO-CETYaTON WK IUIaCTUHYATOM.

13. UCIIBITAHME BOJJO-BOJAAHBIX TEIINIOOBMEHHUNKOB,



MACJIO-, TA30- M BO3JTY XOOXJIAJIUTEJIEN
(mammenoBanue B pea. M3menenus N 2,
BBEJICHHOTO B AericTBue [locTanoBIeHNEM
lNoccranmapra PO ot 08.08.2002 N 294-cT)

13.1. UcmpiTanue BOJO-BOJSHBIX TEIJIOOOMEHHHUKOB, MAcliO-, Ta30- M BO3AYXOOXJaJUTENeH
cienyer mpoBoauTh B TeueHue 30 MUH TUAPABIMYECKUM JIABJICHHEM, 3HAYEHUSI KOTOPOrO B
3aBUCUMOCTH OT pabouero nasieHus P nmpeacraBieHsl B TabauIe.

(B pen. Usmenenus N 2, BBegenHoro B jaeictBue Ilocranosnennem [occranpmapra PD ot

08.08.2002 N 294-cT)

MIla
Pabouee namBJieHUE VlcnelTaTeJsIbHOE HOaBJIEHUE
Menee 0,5 1,5 P, HO He meHee 0,3
0,5 m BomIE 1,25 P, HO He mMeHee P + 0,3

OxJtaguTenyu CUNTAIOT BbIIEP)KABIIMMU UCTIBITAHUS, €CIIU HE OYIyT 0OHAPY’KEHBI IPOTEUKH.

Ecniu BomocHaGkeHHE OXJIaauTeNed OCYHIECTBIAETCS OT CHUCTEMBl WM  HACOCOB,
00eCTIeUNBAIOIINX TTOBHINICHHOE JIABJICHUE BOABI MPOTHB €€ pabodero AaBJICHUS B OXJIATUTEISX, a
pabodee aBiIeHUE B OXJIATUTENAX PETYIUPYETCS C TIOMOIIBIO BEHTHIICH WM IPYTUX MOHIKAIOIIUX
JABJICHUE YCTPOMCTB, TO UCHBITAHUE CIEAYET MPOBOJUTH JABIEHHUEM COOTBETCTBEHHO B 1,5 mim
1,25 pa3a 607bIIMM 3TOTO MOBHIIIICHHOTO ABJICHHS B CUCTEME (Ha Hacocax).

(ab3am BBeneHn M3menenuem N 2, BBeneHHBIM B nelicTBue [locranoBnenueM ['occrannmapra PO ot

08.08.2002 N 294-cT)

14. OITPEJEJIEHUE MOMEHTA MHEPIIMU BPAHIAIOHIEPICH YACTU
(paznen 14 BBenen U3zmenenunem N 1,
BBeICHHEIM B nerictsue IlocTaHoBieHnemM
l'occrannapra PO ot 28.12.1999 N 723-cT)

14.1. lns onpeaeneHuss MOMEHTA MHEPLIMHU IPUMEHSIOT CIIETYIOIINE METO/IbI:
KPYTWIBHBIX KOJIeOaHUH,

BCIIOMOTaTEJIbHOTO MasITHUKA,

CaMOTOPMOXKEHHUSI.

14.1.1. Metoa KpyTHIBHBIX KOJleOaHUN

Meton KpyTHIBHBIX KOJICOAHUH CieIyeT MPeNNOYTHTENbHO MPUMEHATh Ui ONpelesCHHs
MOMEHTA HHEPLMH BPAIIAIOIINXCS YaCTEN 3JEKTPUUECKUX MallliH MOIHOCTHIO 10 100 kBT.

Bpamaromytocss 4acTe CielyeT IOABECUTh HAa METAJIMYECKONW CTPyHE WIM M3 HHOTO
BBICOKOIIDOYHOTO MaTepuaja ¢ U30TPOMHON CTPYKTYpoMl corjacHo uepT. 8. Jluamerp M AMuHY
CTPYHBI BBIOMpAIOT TakK, 4YTOOBI MepUOa KpyTHWIbHBIX Koyiebanuii T Owbm HE Menee 1 c.
Mexanudeckas pOYHOCTh CTPYHBI JOJKHA COOTBETCTBOBATH MAaccCe Bpallarolencsa JyacTu. Toudka
II0JIBECA JOJDKHA HAXOJUTHCSI TOYHO Ha €€ OCH BPALICHHUS.



Bpawaio-
WAaACA HacTb
WAK 3TanoH

T
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Bpammarorniyrocss 4yacTp cienyeT MOABEPTHYTh KPYTHIBHBIM KOJICOAHHUSM U ONPEAETUTh HX
nepuon T. I1pu 3TOM 0THOCTOpPOHHEE YTIIOBOE OTKJIOHEHUE JTOJDKHO COCTaBIIATh HE Ooiee 25°.

Takum jxe 00pa3oM M Ha TOH XKe CTPyHE CIEAyeT ONPEACTHTb IMEPHOA KPYTHIBHBIX

KoJeOaHui TI'.[ 9TaJIOHa, MOMCHT MHCPLUHU KOTOPOTO OMPECACIIAAOT PACUHCTHBIM ITYTCM.

MomeHT uHepIUH ucciemyemMoit Bpamaromieiics gactu [, H X M2, BeraucisoT nmo popmyie

2

T
I1=1|— 21
w7 , (21)

H

rae I n - MOMEHT MHEpUHUH 3TaIOHA, H X M;

T - mepuox konebaHuii uccieIyeMoi Bpalaronieics 4acTH, C;

7:1 - mepuo; KoyieOaHUu ATajoHa, C.

DTajJoH, MOMEHT WHEPIIMH KOTOPOTO OTPEICIICH PACUETHBIM ITyTEM, MOXET OBITh TaKke
3aKpeIUIeH Ha Bally MCCIIEyEeMOU Bpallarollelics YacTH, Kak MoKa3aHo Ha 4epT. 9. B atom ciyyae
MOMEHT WHEPIUHU UCCleyeMol Bpamaromieiics yactu [, H X M2, ciexyer BeIUucaaTh no popmyie

1T?
]: T2 _T2 > (22)

rIe Z{H - Iepuo/ KoJieOaHM HccaeayeMoii BpalllaloIIeicsl YacTH C 3TaJIOHOM, C.



B

3T1anoH

Bpauiato-
LAACK YacTb

Yepr. 9

Bonee Tspkenble Bpallaromuecss 4acTM MOTYT OBITh MOJBEIIEHbl Ha JBYX HapaijielbHbIX
CTpyHaX, HNPUKPEIUIEHHBIX K BpaIalOUIeicsi 4acTH CHUMMETPUYHO OTHOCHUTEIBHO €€ OCH, B
coorBeTrcTBUM ¢ 4yepT. 10. JlnuHy cTpyH | M paccTOsSHUS OT CTPYH JO OCH Bpallarolleicsl YacTH r
clIelyeT BBIOMpATh TaKUM 00pa3oM, YTOOBI EpHOJ KPYTUIbHBIX Kosebanuil T cocTaBisul He MeHee
lc.

Yepr. 10

Bpammarontyrocss 4acte HEOOXOIUMO MOJBEPTHYTh KPYTHJIBHBIM KOJIEOAHUSAM U U3MEPUTh MX
nepuon T. KpoMme TOro, HaamexuT ONpeaesuTh Maccy Bpallarouieics yacTy m. MOMEHT uHepIuu
uccienyemon Bpamaromieiics yactu [, H x M2, Beraucnsior no hopmyse

I mr* 7 8
/ 47*°

(23)

IJIe M - Macca HccleayeMo Bpallaroleics 4acTu, Kr;

I' - pacCTOSIHUE OT CTPYH JI0 OCH BpALAIOLIECs YacTH, M;



| - nuHa cTpyH, M;

T - mepuoa KpyTUIBHBIX KOJIeOaHUH BpallaroIIeiics 4acTH, C;
g =9,81 m/c2 - yckopeHre 3eMHOTO TATOTEHHS.

14.1.2. MeToa BCIIOMOTaTEILHOIO MasiTHUKA

MCTO,Z[ BCIIOMOT'aTCJIIBHOI'O MasiITHUKA MOXKET HpI/IMeHHTBCH JJIA onpez[eneHmI MOMCHTA
WHEPILMKU BpallalolUXcsd YacTed MamuH MOImHOCThI0 oT 10 mo 1000 kBr. Jlns Bpamaromuxcs
yacTel, M KOTOPBIX TaKXKe MPUMEHUM METOJ| KPYTWJIBHBIX KoJeOaHUil, MOCIEeTHUN sBIsEeTCS
MPEATOYTUTETBHBIM.

Bpamaroniyrocss 4yacte ciexyeT yCTaHOBHTh Ha IOJALIMITHUKAX OaJaHCHPOBOYHOTO CTaHKA.
Bpamaromuecs wactu ¢ NOALIMIIHUKAMU KAaueHHMs MOTYT OBbITh YCTaHOBJEHBI TaKXe Ha
COOCTBEHHBIX MOJUIMITHUKAX. EcaM ucnplTaHue MpOBOAMTCS B COOpPAHHOW MalluHe, TO B CiIydae
AaBUraTenei ¢ pazHpIM POTOPOM UM KOJJIEKTOPHBIX MAILUH CIEAYET NOIHATh HIETKH.

I[J'ISI OmnpeacIiCHUd MOMCHTAa HWHCPHUU MCTOAOM BCIIOMOraTCJIbHOIO MasdTHHKaA CJICAYCT

OPUKPENHTh K Baly HCCIEIyeMON BpAlIAOMIEHCs YacTH JOMOJHUTENbHYI0 Maccy Moy

MOCPEJICTBOM phluara, Kak moka3zaHo Ha 4eptT. 11. DTy Maccy ciemyer BbIOpaTh TaKMM 00pa3oMm,
4yTOOBI Macca pbluara ObUla MPEeHEeOpeKMMO Maloil MO CPaBHEHHIO C JIOTIOJHUTEIBHONW Maccou

m

JoII .

Aon
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JlononmHUTENbHAs Macca MOXKET OBITh 3aKpEeIUICHA TaKKe Ha Hapy>KHOW MOBEPXHOCTH CaMOi
Bpall[aloIIeNCcsl 4acTH, Ha IIKKMBE WIM Ha nosymy(re. BcroMoraTenbHbIi MasiTHUK JOJIKEH OBbITh
paccuuTaH TakuM o0pa3oM, uToObI iepuo kojebanuii T cocrasmsut ot 3 10 8 c.

Bpamaromytocss 4acTb COBMECTHO C IPHUKPEIJICHHBIM K HEH BCIIOMOTaTENbHBIM MASTHUKOM
NpUBOAAT B Kosebanue. IIpu 3TOM 0JHOCTOpPOHHEE YIiIOBOE OTKJIOHEHHE HE JOJKHO OBITh Ooee
15°.

[lepuon xonebanuit T cienyer ompenenuTh Kak CPeIHUN M3 HECKOJIBKHUX KojeOaHuid. Jlms
oOecrieyeHnss TOYHOCTH W3MEpeHHsl TepHofa KojeOaHWi ero cjexyeT MPOBOIUTh MEXKIY

MOMCHTAMH MPOXOKACHUA MAATHHUKA 9€PE3 MOJIOKCHUC CTATUICCKOTO PaBHOBECH.

MOMEHT HHEepLMH UCIIBITYEMON Bpalaromeics yactu [ BeIYucisoT o gpopmyie



2

g
nomn 472_2 —a s (24)

rac mﬂon - MacCa BCIIOMOTI'aTCJIBHOI'O MasATHHKA, KI';

d . paccTossHME OT LEHTpa TSKECTH BCIIOMOraTeJbHOrO MAasTHHKA 10 OCH Bajia
BpAIAOIIEHCs 4acTH, M;

T - mepuox xosne0aHN MasATHHKA, C;
g =9,81 mM/c2 - ycKOpeHHEe 3eMHOTO TSITOTCHHUS.

JIJIst IPOBEPKH TMOTYYCHHOTO 3HAYCHHUS MOMEHTA MHEPIIUU OMBIT HEOOXOAMMO TOBTOPUTH C
JOTIOJIHUTEIBHON MAacCOU IpyTroy BEITUYUHBI.

14.1.3. MeToz1 caMOTOPMOXKEHHUS

Meto CcaMOTOPMOXEHMSI MOXET IPUMEHATBCS MJI ONPENCIICHUS MOMEHTAa HHEPLUH
BpAIAIOIIMXCSl YacTe 3JIeKTpUUecKuX MamuH MouiHocTeio cBeiie 100 xBt. Cormacno stomy
METOJly MallMHA C UCHBITYEMON BPAIIAIOIIECHCS YacThO NPUBOAUTCSA BO BPALEHHE C YaCTOTOW n
BbIIlIE HOMUHAJIBHON NPU HOMUHAJIBHOM BO30YKICHUM WM 0€3 HEro W 3aTeM OTKJIIOYAeTCsl OT
UCTOYHMKA nHTaHus. [l MamuH ¢ (pasHbIM POTOPOM M KOJUIEKTOPHBIX MAIllMH HCIHbITaHHE
MIPOBOAMTCS C MUHUMAJIbHO HEOOXOAMMBIM KOJIMYECTBOM LIETOK, a OCTAJbHBIEC IIETKU HaIJIEKUT
noaHATh. [locne oTkiIoueHMs ompenensercss KpuBas camMoTopMokeHuss n = f(t) B auamasone

gacToThl BpameHus oT 1,2 Myon 10 0,8 Muow . It JOCTHOKEHHS BO3MOXKHON TOYHOCTH IIPH
OTIpeICIICHUH 3TOM KPUBOW CHIDKEHUE YaCTOTHI BPAIICHUS CJIEYeT OCIHLIOrpadupoBaTh.

B cootBercTBUU ¢ uepT. 12 momeHnT unepuuu I, H X M2, nccnegyemoii Bpamaronieiicss 4actu
JUTs1 HEBO30Y KIEHHON MAIIMHBI BBIYUCIISIOT 1O (hopMyIie

MECX MECX

7 (30 Budt _ R

, (25
r) n, An o A 22)

a JUIs BO30YK/IeHHON MAallMHbI 110 popmyIie

(30Y (B +P)AL (P +P)At
V4 n,.An @, A®

1

, (26)

rae P« - Mexannueckue MOTEpH MPU HOMUHAJIBLHOU YacToTe BpauieHus, BT;
PCT - IOTEPH B CTaJIW MIPU HOMUHAIBHOM YacTOTE BpalieHus, BT;

M, om - HOMHHAJIBHAS YaCTOTA BPAILIEHHUS, 00/MHH;



AR - pasHOCTb MeXIy BEpPXHMM H HIDKHHM 3HAYCHHSMH YaCTOTHI BPAIICHHS B OIIBITE,
00/MUH;

At - BpEMs, B TCUCHHUEC KOTOPOT'O YaCTOTa BpallliCHUA MalllMHBI U3MCHACTCA HAa An , C,

-1
a)HOM - HOMHHAJIbHAaA yIrjoBadg 4aCTOoTa BpallCHUs, C )

o -1
Aa) - Pa3HOCTb MECKAY BEPXHUM U HMKHUM 3HAUCHUAMU YTJIOBOH YaCTOTHI BpallICHU:, C

nw §

n1,(1)1

Niom Ouom
2.8

An Ao

Yepr. 12

3a BEpXHIOI TOYKY 4YacTOThl BpALIEHUS MPUHMMAIOT HAMBBICIIYI0 BO3MOXKHYIO TOYKY B

ombite, HO He MeHee 1,1 Moy . HUKHAS TOYKa JOJDKHA OTIIMYATHCS OT HOMHUHAJIBHOM Ha TaKyro Ke
BeJ'II/I‘II/IHy JaCTOThI BpaHICHI/IfL

B cnyyae HEBO3MOKHOCTH TMOBBIIICHHS YAaCTOThl BpallleHHUsI CBEpX HOMHHAJIBHOTO 3HAUYEHUS
BMECTO HOMHHAJILHOM 4acTOThI BPALLEHUSI IPUHUMAETCS] YacTOTa BpAICHUS, JIeXkKAlllasi Ha y4acTKe
npumepHo ot 0,9 1o 0,8 HoMHHANBHOM YacTOTH BpalleHus. B 3ToM ciiydae nmoTepu JOIKHBI ObITH
M3MEpEHBI Ha JAHHOM 4acTOTe BpallleHHUS.

Ecnu 1u1s moBBIIIEHUST 4acTOTHI BpallleHUsl MaIIMHA JOJKHA ObITh COSAMHEHA C MPUBOIHBIM
JIBUTATEJIEM, KOTOPBI HEBO3MOXKHO OTCOCAMHHTH Ha X0ay, TO B dopmyrnax (25) u (26) mox
MOTEPSIMU CJIEyeT MOHUMATh MOTEpU Bcero arperata. M3 moiaydeHHOro TakuM 0Opa3oM MOMEHTa
uHepiuu | cregyer BhUECTh MOMEHT MHEPIIMH BPAIIArOIICHCs YacTH MPUBOIHOTO JABUTATENS U
COEIUHUTENLHON My () ThI, OJIEKAIIEH OTACTEHOMY OMPECIICHUIO.



[Ipunoxenne A
CnopaBouyHoe

[TEPEYEHb 5
CTAHIAPTOB HA OBIIMWE METOJbI APYT'MX BUJOB UCIIBITAHUU
(ITpunoxxenue A BBeneHno M3menenuem N 2,

BBeJIEHHBLIM B JericTtBue IlocTanoBienueM
I'occranmapra PO ot 08.08.2002 N 294-cT)

I'OCT 11929-87. Mamunsbl 37eKTpuyeckue Bpararoniuecs. OOIme MeToAbl MCIBITaHUN.
Omnpenenenue ypoBHs IIymMa

I'OCT 12259-75. Mamunsb! 35ieKTpuyeckue. MeToapl onpeneneHns pacxoa 0XJIaKIaroIero
rasa

I'OCT 14254-96. Ctenenu 3anuThl, odecnieunBaembie ooomoukamu (Koz IP)

I'OCT 16842-82*. PammonoMexu HWHIyCTpHaJdbHbIE. MeETOAbl HCHBITAHUNA HCTOYHUKOB
MH/1yCTPUAIIBHBIX pajiioIoMex

<*> Ha tepputopuu P® neiicteyer TOCT P 51320-99.

I'OCT 16962.1-89. Uznenus saeKTpoTeXHUYECKHE. MeTOAbl UCTIBITAHUN HAa YCTOWYHMBOCTH K
KJIMMAaTUYE€CKUM BHEIIHUM BO3JEHCTBYIOIMM (haKTOpam

I'OCT 16962.2-90. M3penus s3aeKTpoTEXHUYECKHME. MeTonbl UCHBITAHUM HAa CTOMKOCTh K
MEXaHUYECKUM BHEIITHUM BO3/ICHCTBYIOINM (aKTOpaM

I'OCT 20815-93. MammHbl 3JEKTPUYECKHE Bpamarwmuecs. MexaHudeckas BHOparus
HEKOTOPBHIX BHJIOB MAIIMH C BBICOTOW OCH BpamieHuss 56 mm u Oonee. M3mepenue, OoneHkKa u
JOITy CTUMBIE 3HAYCHUS

['OCT 25941-83. MamuHsbl 3J€KTpUYeCKUe Bpamaromuecs. Metoasl onpeaeneHus: noTepb u
Kod((UITMEHTA TTOIE3HOTO JEHCTBUS

I'OCT 27222-91. Mammunsl 3J1€KTpUYECKHE Bpamaromuecsa. V3mepeHue conpoTHBIECHUS
0OMOTOK MallMH NEPEMEHHOTO TOKa 0€3 OTKITIOYECHHUS OT ceTn".




