YK 621.315.62.001.4:006.351 pynna £30
FOCYOLAPCTBEHHBIN CTAHAOLAPT COK3A CCP

CUCTEMbI 3/IEKTPUYECKOW U30149L NN

.MeTofbl OLEHKM YCTOWYMBOCTU K AE/CTBUIO rocT
3/1EKTPUYECKOro HONA 27905.4—88
Electrical insulation systems. (M3K 727—1—82)

Methods of electrical endurance evaluation

OKCTY 3409

Cpok pgeitctema ¢ 0t.0t.9C1
o 01.01.2009

HacToswnid cTaHAApT COAEPXWUT  PeKoMeHAauuu Mo  paspaboTke
METOAOB OLIEHKN YCTOMYMBOCTM CUCTEM M30MSUUN  3NEKTPOo60opya0Ba-
HUS K BO3AENCTBUIO 3MEKTPUYECKOr0 HONA NPy PYHKLMOHABbHBIX MCMbI-
TaHWsIX.

I. CTAPEHME MOJA, AENCTB VEM 3NEKTPUYECKMX HAMPY30K

11 naBHOW LENbIO UCMbITaHUA ABNAETCA ONpefenieHne U3MeHeHWN
CYLLECTBEHHbIX XapaKTePUCTUK CUCTEM M30NALMU NPU PA3HON CTEneHu
BO3AENCTBMS 3NEKTPUYECKUX HArpy30K, HEeMnpepbiBHbIX WM LMKINYeC-
KWX.

JT0 pocTuraeTca MnyTeM HEMNpepbIBHOIO WAW  NEePUOLUYECKOro BO3-
OEACTBMA Ha Mofenn (UM Ha camo 060pyaoBaHWE) KOHTPOIUPYEMbIX,
3NEeKTPUYECKNX Harpy3oK.

1.2. SneKTpUYecKue Harpysku, npuiaraeMble K cuctemaM U30NsaLnn,
MOTYT BbI3blBaTb CTapeHue, Bblpaxatolleecs B OAHOM MPOSBIEHUN WK
B COYETAHUWN HECKONbKUX MPOABMIEHWI, TNaBHble U3 KOTOPbIX:

BO3AENCTBME YaCTWYHLIX pPa3pAaLoB, Korfa JfioKanbHas HanpskeH-
HOCTb MO/ MPEBbLILIAET 3MEKTPUYECKYH) MPOYHOCTb XXUAKUX WM ra-
3000pasHbIX AW3NEKTPUKOB, BXOAALUMX B CUCTEMY WM NPUMbIKAIOLLMX
K Hei;

BO3/ENCTBME TOKOMPOBOAALLMX MOCTUKOB,;

BO3/elCTBME APEBOBULHOIO TPEKUHIE;

BO3/lE/ICTBME 3NIEKTPO/N3A,;

BO3AENCTBUSA, NEpPeUncieHHbIe Bbille, VMEIOLME MECTO Ha COCeAHUX
MOBEPXHOCTAX ABYX W30MAUMOHHBIX MaTepuanoB, rAe MOryT BO3HUK-
HYTb OTHOCMUTE/IbHO BbICOKME TaHreHUMasbHble MOAS, Hanpumep, mare-
puasioB C pasIMyHOW AU3NEKTPUYECKON MNPOHULAEMOCTbLIO.

M3paHne oduumansHoe MepeneyaTka BoCMpeLleHa
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YCcnoBusi OKpY>KatoLleli cpeapl, BKIKYatolme (hakTopbl BAAXHOCTM
M TemnepaTypbl, aTMOCEPHOE AaBMEHWE, TPs3b, Mbifb, AbIM C XUMM-
YECKMMM BeLLeCTBaMM U T. M., ABAAKOTCA BaXHbIMW (haKTOpamu  3Mek-
TPUYECKOro CTapeHus.

1.3. BpeaHoe BO3AeWCTBUE 3MEKTPUYECKOTO CTapeHMs B 6O0/bLUON
CTEMeHW 3aBUCMT OF XapaKTepa CUCTeM u3onsaumu. Hambonee BaKHble
NepemMeHHble (PAKTOPbI, XapaKTepuU3yHoLne CUCTEMY M30MAUMM — pas-
Mep 3M1EeKTPOAOB, TOMWMHA W30NALUN, KOHLEHTpauus Harpysku, abco-
NOTHBIA YPOBEHb HarMpsKeHWs, 4acToTa, BEPOATHAsA WHTEHCUBHOCTb
OTKa30B W W3MEeHEeHWe WMHTEHCMBHOCTM OTKA30B.

14. OG6bIYHO 3NEKTPUYECKYHD Harpys3Ky paccMaTpuBatoT Kak (ak-
TOp CTapeHus, eCcinM MMEKT MECTO WM OXMAAKTCS Mpu paboyem Han-
PSOKEHUW BHYTPEHHME WM BHELLHME YaCTuuHble paspagbl. Hannuune pas-
PSA0B TOMbKO MPU MEPeHanpsXXeHMM MOXKHO YUUTbIBATb, €CAIN OHU Obl-
BatOT 4acCTO WM eC/v Bbi3BaHHbIE MMM YaCTUYHbIE paspsfbl He racaT-
CA Mpy HOpPMalbHOM paboyeM HanpsbkeHun. Korga anekTpuyeckas Ha-
rpyska paccMaTpuBaeTca KakK (akTop CTapeHus, MOXXET BO3HUKHYTb
MOTPeOHOCTb OMpefeNieHNs YPOBHS ralleHMsi 4aCTUYHbLIX paspAaLoB.

OnpefennTb 3apaHee BO3MOXHOCTb BO3HVMKHOBEHWS YaCTUYHbIX pas-
PSA0OB MOXHO, MCX0AA M3 3aKOHa [lalleHa. reomeTpun CUCTEM M30NA-
UMW, AM3NEKTPUYECKOM MPOHULAEMOCTM  M3OMSAILMOHHLIX — MaTepuanoB
M NNOTHOCTU rasa B NyCcTOTaxX WM Yy MOBEPXHOCTEN NOA 3/EKTPUYECKOMN
NaTpy3KoM.

[pyroii nogxopn COCTOMT B M3MEPEHUM 3TUX Pa3psgoB COOTBETCTBY-
OLLMMU MeTodamMn. Ecnm 3T M3MepeHust He 06HapPYXXMBAKOT YaCTUYHbIX
pa3psAoB B HY)KHOM Anana3oHe HanpspKeHWs U Korfa siCHO, YTO 4YacTu-
YHble paspsfbl He MOryT ObITb MPUYMHOIN MOBPEXAEHWIA UM 3HAUYUTENb-
HbIX 3/IEKTPOMEXaHUYECKMX peakuMin 3a npefdenamum  M3MepuTeNbHbIX
CMOCOBHOCTEN 1CNOMb3YyEMbIX NPUOOPOB, MUCMbITAHWS Ha CTapeHWe MOrY:
He noTpeboBaTbCH.

B HekoTOpbIX Cnyyasax 3/MeKTPUYECKOe CTapeHue YCTaHOB/IEHO MNpu
MCMbITaHWSAX 6e3 MOSBMEHWS  YaCTWUYHbBIX PaspsAfoB.  IPPeKTbl cTa-
PeHus B pe3ysibTarte ApYrux BULOB 3/EKTPUYECKOrO BO3AENCTBUSA, Ha-
npumep [LPeBOBUAHOIO TPeKMHra, 06pasoBaHMs TOKOMPOBOAALLMX MOC-
TUKOB WM 3NEKTPOSIUTUYECKOTrO BO3AEWCTBUSA, Henb3s 06bIYHO onpefe-
NNTb C MOMOLLBK MPOCTbIX HepaspyLlatowmx MCMbITaHUA CUCTEMbI M30-
naumun. B aTnx cnyyasx onbIT C aHa/IOMMYHbIMU CUCTEMaMU MOXET CIy-
XWUTb PYKOBOACTBOM MPW PacCMOTPEHUWM Harpys3oK, Kak (pakTopoB CTa-
peHus. LieHHYO MH(opMaumMio Mo 3TUM  BO3AEWCTBMAM  MOTyT  AaTb
npeaBapuTesibHble UCMbITaHWUA 4O CTapeHus.

BO3MOXHO, UTO 3/1EKTPUYECKME Harpys3Ku CTaHyT (DaKTOpOM CTape-
HUA TONbKO B MPUCYTCTBUW APYrvxX (DaKTOPOB WU MOC/e UX BO3LENCT-
BUA (Hanpumep, Temnepatypbl, Bnarv, MexaHW4yecKuMx Harpysok). I1u
[pyrvie (akTopbl BbI3bIBAIOT 006paTUMble WM HeobpaTuMble  U3MEHe-
HUA XapaKTEPUCTUK CUCTEM U30MALUN.

6c
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B 3TOM Cnyyae HY)XXHO Y4YMUTbIBaTb 3/EKTPUUYECKME HArpysKu»  ecnn-
[laXKe OHW He BbI3bIBAKOT CTapPeHWUs [AOMONHUTENIbHO K BO3AelCTBMIO
APYrux (hakTOpPoB, OHOBPEMEHHOMY WM pPa3fesibHOMY.

2. METOAbl UCMNbITAHWN

2.1. na YCKOPEHWS 3NEKTPUYECKOro CTapeHusa NPUMeHAT [Ba
MeToJa: MOBbILUEHNE YPOBHS HArpysku W MNOBbILLEHWE YaCTOThI.

Oba MeToa MOXHO MPUMEHATb Pa3feslbHO M OLHOBPEMEHHO.

CTapeHue voj BO3AENCTBMEM Harpy3oK, BO3HMKAOWUX NWWb  Mpy
0C00bIX 06CTOATENLCTBAX (MEepeHanpsXXeHUe), 06bIYHO He HYXAaeTcs
B YCKOPEHUWN W 4yepe3 MOBbILIEeHMEe YPOBHA Harpysku. lNepexofHoe Mak-
CUMaIbHOE HanpsXKeHne MOXXHO MojaBaTb C MepepbiBaMy Ha UCMbITY-
eMble 06pasLbl B KayecTBe (pakTopa CTapeHus.

22. MeTo, YyCKOpeHMUa cCcTapeHud nNyTem TMNOBbI-
lWEeHNA YPOBHA Harpyskwu

2.2.1. OnbIT nokKasan, 4To ANS JaHHOW CUCTEMbI U30MSLMKN U AaH-
HO/ METOAMKMN UCMbITaHWS BO3MOXHO YCTaHOBWUTL 3MMMPUYECKYHO 3aBU-
CUMOCTb MEXZy MOAaBaeMbIM HamnpsXXeHVeM W BpeMeHeM 15 npo6os
B Mpefenax, YCTaHOB/IEHHbIX AJ18 UCMbITaHWUN.

MpesnoXeHo HEeCKOMbKO MaTemaTuyeckux (popmyn Anf npencras-
NEHNs 3TON 3aBMCUMOCTW. Tak KakK BepOATHO, YTO fIBNIeHUs, Bedyline K
3NeKTPUYeCKoOMy Npoboto, 3aBUCAT OT MPOAO/HKUTENILHOCTU BO3MAENCT-
BUA, MaTemaTuMyeckue (HOpPMY/ibl YacTO pacCMaTpuBalOT Kak CraTu-
CTUYECKOE BbIpaXkeHue pe3ynbTaToB. HeKoTopble U3 HUX AaHbl B NPUIO-
XXEHUN NPUMEHUTENIbHO K METOAY YCKOPEeHMs MmyTeM CTyMeH4yaToro mno-
BbILLEHUS HanpsXXeHus.

CoCTOATE/IBHOCTb TaKMUX 3MMUPUYECKMX (OPMY/T OLIEHMBAKOT MO pe-
3ynbTataM UCMbITaHUIA, MOMYYEHHbIM MPU PasHbIX HaNpPsHXeHUsX, KOTO-
pble 06ecneynBatoT MOMYyYEHNE MOCTOAHHbLIX BENNYMH, UCMOJb3yeMblX
B 3TWX (hopmynax.

[Ana nonyyeHna nonesHbIX pesynbTaToB C/lefyeT WCNoib3oBaTh He
MeHee Tpex YPOBHEN 3/M1eKTPUYECKON Harpysku. B 3aBucumoctu oOT uc-
CNeflyeMoro 3/1eKTpuyeckoro o6opyLoBaHUs, MeTOLbl MOrYT YKa3blBaTb-
OTHOLUEHVE MeXAY MWHMMa/bHbIM YPOBHEM WCMbITaTeNIbHOW HarpysKu
M YPOBHEM Harpysku, [O KOTOPOro pesynbTarbl OyAyT 3KCTpanosimpo-
BaHbl. MoryT ObITb yKa3aHbl M OTHOLUEHVS MeXAY YPOBHSMU MCNbITa-
TeNbHOW HarpysKu.

2.2.2. Pa3bpoc pe3ynbTaTOB M3MEPEHWA Ha  OMnpefesieHHOM KO-
yecTBe 00pa3sLOB, OAMHAKOBO W3rOTOB/IEHHBLIX W UCMbITaHHLIX B OAMHA-
KOBbIX YCMOBUAX, MMeEeT 60/bLUOe 3HayeHue. Hanpumep, pacyeTHoe
CTaHAAPTHOE OTK/IOHEHWE HanPsXKeHUs [N YCTaHOB/IEHHOrO BPEMeHU-
[0 npo6os, BbIBEAEHHOE W3 3AMMUPUYECKOW 3aBMCUMOCTU, MOXET K3Me-
HATLCA B Mnpefenax OT HEeckonbKux npoueHToB Ao 10 % u 6Gosnee, a OT-
HOLLEHVE MaKCMMa/IbHOMO BPeMeHU [0 Npobos K MUHUMaibHOMY NS
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OAMHAKOBOr0 HanpsXeHWs, MOAaBaeMOro Ha aHalorMyHble 06pasLbl,
MOXET OT/INYATLCHA HA OAHW MOPSALOK BENMYMH U Bonee.

2.2.3. YT06bl NpaBuIbHO NPeACTaBUTb pPe3y/bTaTbl MCMbITAHUA Ha
rpaduke, cnefyet nosflyuntb He MeHee TPeX TOYeK, a flydlle YeTbipe.
BblOpaHHble HanpsXKeHUs JO/MKHbI ObITb B TAKOM COOTHOLLEHWUMW, YTOObI
OTHOLLEHVE MaKCUMa/IbHOrO CpPefHero BpeMeHu [0 npobos K MUHUMasIb-
HOMY cocTaBnsA/10 okono 1000 : 1

MWHVMa/IbHBIA YPOBEHb UCMbITATE/IbHOIO HanpsXXeHUsi MOXHI Bbl-
bpaTtb Takum 06pa3oM, 4YTOObI CpefHee 3HauyeHuWe (UM MeAmaHHOe 3Ha-
UeHMe) (PaKTUYECKON NPOLO/MKUTENIBHOCTU UCMbITaHUA COCTaBUIIO CyLle-
CTBEHHYIO 4acTb MpeanosaraemMoro cpoka akcnnyatauuu. Bo MHoOrmx
cnyyasx TUMUYHOW BENMUMHON cumTatoT 5%. B 0COObIX cnyvasx MoryT
ObITb NMPUHATbLI MEHbLUME 3HAYEeHUS.

2.2.4. TToCKONbKY [AEWCTBME YaCTUYHBLIX Pa3psfoB ABNSETCA OAHUM
N3 BXKHbIX (JaKTOPOB CTapeHus, OObIYHO MNOME3HO U3MePUTb Be [.UnHy
YaCTMYHbIX pa3psagoB (YPOBEHb, 3HEPrUI0  paspsafa, KBagpaTUyHYHo
OT[,aBaeEMY0 MOLLHOCTb KaXYLUMXCSA pas3pafoB WU T.4.) B YC/OBUAX pa-
60Yero HanpsKeHUs N YacTOTbl U B YC/IOBUSAX WUCMbITaHWA. Takum obpa-
30M OLEHWMBAIOT CTeneHb CTapeHus, JOCTUTHYTYIKO MpU UCMbITaHUAX Ya-
CTO CUYMTaIOT, YTO HOpPMasibHble YC/I0BUA CTapeHusa AOCTUratoTcsa MyTem
MOBbILLEHMSI YacTOTbl. HeT 06Lero npasuna A5 YCKOPEHUS CTapeHus
MyTeM TMOBbILLEHNs YPOBHS HarpysoK, OfHAaKo CreAyeT cobntofaTb OC-
TOPOXXHOCTb B C/lyyae OOMbLUOW Pa3HULbI XapaKTepUCTUK YaCTUYHbIX
paspALoB B UCMbITaTeNlbHbIX W 3KCMyaTalMOHHbLIX YCNOBUAX.

AHanu3 BblfeNnsemMblX rasos, B Tex C/yyasaX, KOrja ero MoXHO Bbl-
MO/IHUTb, MOXET fAaTb WH(OPMaUM0 06 M3MEHEHWM MeXaHu3Ma CTpoe-
HUS.

13BECTHO, UTO NPOAYKTbI Pa3NOXEHUA OT YaCTUUHbIX pa3psafoB ,-Obk
YHO COCTOAT M3 NIETKUX YINeBOLOPOJOB M OKWUC/IOB YINepoaa, XapakTep
N [oNSA KOTOPbIX 3aBUCAT OT 3HEPrMn MOTepb Ha MONEKYNSAPHOM Ypo-
BHe.

2.2.5. BHelwHUA BMA cocTapeHHOro obpasua nocse npobosi MOXHO
CpaBHUTb C KOMMOHEHTaMK, B3ATbIMK M3 paboTaroliero 060pyaoBaHus.
AHanu3 TBepAblX MPOAYKTOB Pa3/OXEHUS MOXET AaTb AONOAHUTENb-
HYI0 MH(pOpMaLUIO.

3T e NpreMbl MOXHO WMCMOMb30BaTh ANA Bblbopa ApPYrux ycno-
BUIN WCNbITAaHWUS UM YPOBHA APYIMX BadKHbIX (PakTopoB. OnbIT MOKa-
3blBAET, Hanpumep, YTO YC/IOBUSA, NPU KOTOPbIX MPOMCXOAAT YacTUYHble
paspsdbl, CUIbHO M3MEHSKTCA C M3MEHEHMEM TemrnepaTypbl, a TakXe
APYTUX XapaKTepuUCTUK, Hampumep, MPOHULAEMOCTW ra3oB, BbIAENs-
eMbIX Npu ctapeHuun. lpeaBapuTenbHble WUCMbITAaHUA  HY)XKHbI, 4TOObI
BblOpaTb TemnepaTypy B XOAe WCMbITaHWA Wn onpefenvTb ABe u 60-
nee TemnepaTtypbl WM W3MEHeHMsi TemnepaTypbl B XO[e WUCMbITaHWI
ANs BOCNPOW3BEAEHNS YCNOBWUIA, Hanbonee MPUBAMXKEHHBIX K OXWAa-
eMbIM YCMI0BUAIM 3KCrnyaTauum.

or
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22.6. AN OUEHKM W3MEHEHW CYLLECTBEHHbIX XapaKTePUCTUK Ha
06bEKTbl UCMbITaHWIA MOXHO BO3[AENCTBOBATb OAHOBPEMEHHO WAWN Nepu-
0ANYECKM AMArHOCTUYECKUMWN (haKTOpamMu.

Kputeprem KOHEUYHON TOUKN MOXET ObITb:

npobou Mpy MCNbITaTelbHOM HanpPsXXeHUu;
> npoboin Npu nepeHanpsHXKeHMM, KOTOPOe MOXXHO MojaBaTb WEpPUOAH-

» KH;

[OCTVKEHWNE YCTaHOB/IEHHOTO YPOBHS [MArHOCTMYECKOro gakropa.

OueHKa 4aCTO BK/OYAeT YCKOPEHHOE WCMbITaHWe 3M1eKTPUYECKON
YCTOMYMBOCTU B OMpefesieHHbIX YCOBUAX OKPYXXaroLle cpembl.

2.2.7. TIOCKOMIbKY HeNb3s 3apaHee YCTaHOBWUTb MNPOOMBHOE Hamnps-
YKEeHVe ANs [aHHOro BpeMeHW, HeobXO4MMO OrpefeninTb, Hanpuvep, Ha-
npshkeHnsa VIt V2, V}u VA, ecniv UCNONb3YT  YeTbipe Hanps>xeHus,
4TOObI MOXHO OblI0 NMaHMPOBaTb BPeMs MNPobosA AN 3TUX Hanpsxe-
HUA ~ OTHoweHms V2Vi, V$/V2un W/Vz MOXHO YCTaHOBUTb Ha
OCHOBaHWUW OrbITa WX NPeABapUTENIbHbIX WCMbITAHUIA Ha aHaforMyHbIX
MOA*.IIX C WUCMbITYEMON W30M15UME KOHKPETHOro Tuna. Hanpumep,
MOXeT ObITb BbIOpaHO YacTHoe oTHoweHne V2V\*=Vz/V.~V*/Vz—12.
AHaI0TMYHO, UCXOAA M3 OMbiTa WK NpeLBapUTeNbHbIX WCMbITaHWIA, MO-
YXHO BbIOpaTb OTHOLUEHME MWHMMA/IbHOTO WUCMbITATE/IbHOTO  Hanpsxe-
HUa V] K paboyemy HanpskeHuto V.

12.8. PacnpegeneHve BpemMeHW A0 Npobos OTAeNbHbIX  06pasLoB
Npu AaHHOM HanpskeHun V] 4acTo MOXHO MpefcTaBuUTb B BUAE HOp-
Ma/lbHOro pacnpegeneHus aycca. MHorga ero nydiwle npeactaBuTb B
BUAY HOPMa/IbHOTO NOrapuMUYECKOro pacnpegeneHuns.

Y.TaHOBMIEHO, YTO MPUrOAHbI U APYyrue CTaTUCTUYECKME pacnpefe-
neHua. B HacToswee BpemMa MHOrve MCCnefoBaTen LUMPOKO  UCMOSb-
3yu’7 pacnpegeneHve Beibynna, KOTOpoe B HEKOTOPbIX Cly4vasx fyd-
e HOPMaIbHOro norapnumuyeckoro pacnpegeneHus. B nepsom cny-
yae [HOpMasibHOe pacrpegefieHne) CPefHIo  BeNNYUHY pacnpegesne-
Ha? 00bIMHO MPUHUMAIOT B KayecTBe MpPeAcTaBUTE/IbHOW XapaKTepucTu-
K/ -onynduHW. OTOT MapameTp MOXHO BblYMCIUTL MO (hopmyse

/e ti]
mn=/1~ m (1)
rAe - *OnpedefieHHble 3HaYeHUs BPeMeHW [0 Mpobos Mmpu  Hanps-

XeHun VE
M — KONNYeCcTBO 06pasLoB, MCMNbITbIBAEMbIX MPU  HaMPsHXeHUN
V, (/I-1,2 ... ).
bo BTOpOM cny4ae (norapumuyeckoe HoOpMalbHOe —pacnpeaene-
HWIA Nydlle UCNOMb30BaTb CPeaHee OrapuPMmUUEcKoe 3HauyeHue, KOTo-
pet BbIYUCNAKOT MO popmyne
log* : (2)
/-1 n
Ha 3TO 3HauyeHMe MeHblUe BNWAET Kakas-mbo ofHa  4pesBblyail-
HO BbICOKas BeNMYMHa.
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B 060ux cnydyasx MeauaHHYH BeMYMHY MOXHO MPUHATL 3a Npef-
CTaBUTENbHYIO XapaKTepuCTUKy (cpefHee apugMeTMYeckoe WK Nnora-

pUMHYeCKoe BpeMsi A0 npobos). OTO 3HaYeHMe paBHO BPEMEHU-—
€CNM M — HeYeTHOe YMCNO0 N PaBHO CPeHEMY 3HAYEHUIO BPEMEHN™*-—

N BpemeHn ( -"--1-1 ) , ecnm n — YeTHoe.

MocnegHWiA MeTod AaeT MeHee TOYHbIA pacyeT napaMeTpoB pa:npe-
[eneHns, YeM nepsble ABa (T.e. 60/1ee BbICOKYH CTaHAAPTHYHO OLLUOKY),
O[lHaKO ee MNPeuMMyLLEeCTBO B TOM, YTO WCMbITaHNE MOXXHO MPEKPATUT,
Korga npobutbl OKONO MOMOBUHBLI 06pasLoB. B OA4HOM 3KCMepuMeHTE,
BK/IHOYAIOLLLEM MCMNbITAHNA Ha HECKOSIbKMX YPOBHAX HanpsXeHus, cne-
LyeT UCNo/fb30BaTb TOMILKO OAMH METOA OnpefesnieHns pacyeTHbIX Mmapa-
METPOB MonynALMun.

2.3. MeToL YCKOpPeHWa cTapeHuUd nyTem noa
WEeHNA 4YacToThl

2.3.1. Mo obuwemy npu3HaHWIO, ANs CTapeHus B pesynbTaTe AencT-
BUA YaCTUYHbIX PaspAafoB CPOK CNY>XObl MpY AaHHOM HarnpshkKeHun 06-
paTHO MPOMOPLMOHAIEH YacTOTe, MOKa YMCNO M 3Heprua paspasoB  3a
nepuog, NOCTOAHHLI. 3Ta rnnoTesa CrpaBef/MBa TO/bKO [0 ONpefeneH-
HbIX YPOBHEH 4acTOTbl, YCMOBUA UCMbITaHWUSA W TUMA CUCTEMbI U3OSUTTLMM.
AT0 He MOXeT ObITb 00WWM npaBuniom. CTapeHue, BbI3BaHHOE APYru-
MU MpPUYMHAMK, KPOME YacTUYHbIX paspsgoB, MOXET OblTb  YCKOPEHO
N He B COOTBETCTBUM C 3TUM 3aKOHOM. [M3neKTpuyeckme notepu,
YBENNYMBAKOLLINECA C MOBbILIEHNEM YacTOTbl, He [O/KHbI CYLLEeCTBeH-
HO BNUATbL Ha Temnepatypy obpasua. BaXkHO cnegutb 3a 3ToW Temne-
paTypoi 1 perucTpupoBaTh ee.

Kak 1 B ciyyae YCKOpeHVs CTapeHus MnyTeM MOBbILLEHWUA Hanpsxe-
HWA, /1I060e YCKOpPEeHVE MOBbILIEHWEM YacTOTbl LOMYCTUMO TOJSIbKO MO-
cfe TWaTenbHOro AokasaTe/ibCTBa 0O0CHOBAHHOCTW €ro  MpUMEHeHMs.
OnbIT nokasas, YTo HeKOTOpble CUCTEMbI M30NALUM HE HYXXHO NOoABep-
raTb BO3AEMCTBMIO YaCTOT BbILE HECKONIbKMX COT [epu, Torga Kak apy-
rme [alOT O4YeHb 0OOCHOBAHHbIE Pe3y/ibTaTbl MPWM BO3LENCTBMW  4acToT
B HECKOJIbKO ThicAY [epLl.

2.3.2. Ana cuctem, paboTtarowmx Ha vactotax 50—60 U, He peko-
MeHAYeTCA MPUMEHATb MpXM  MCNbITaHMAX 4YacToTy Bbiwe 1000 Iy 6e3
TLIATENbHOr0 UccneoBaHus.

B HeKkoTopbIX cnyyasax pPeKoMeHAyeTcs MPOBOAUTL 3TW UCMbITaHUA
B [IOMOJIHEHNE K WCMbITAHUAM C MOBbILLEHVEM YPOBHS HanpsXeHus npu
MPOMBILLSIEHHON YacToTe. B aTOM cnyyae pe3ynbTar UCMbITaHUA C MOBbl-
LLIEHVEM 4YaCTOTbl MOXET ObITb MpeobpasoBaH B 3KBUBAIEHTHbIA CPOK
CNy>6bl NPV MPOMBILLIEHHO YacToTe. MeTodbl MOryT ycTaHaBMBaTb-
YCNOBUSA, NMPU KOTOPbIX Pe3y/ibTaTbl BbICOKOYACTOTHLIX WCMbITAHWA MO-
XXHO MNPVHATL 3KBMBa/IEHTHbIMM pe3y/ibTataMn UCMbITaHUM Npu pabo-
yell 4acToTe, YMHOXMB BPeMs Ha OTHOLUeHMe u4acToT. Korga xopowlo
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N3BECTHbI MeXaHW3Mbl CTapeHus, METOAbl MOrYT YCTaHOBUTL YC/OBUS,
MPY KOTOPbIX MOXHO CUYWTATb LOCTATOYHbLIMU WCMbITAHUA C YaCTOTHbLIM
YCKOpeHneM 6e3 CpaBHEHWA C pesy/nbTaTaMmu WCNbITaHWUsA Mpu paboyeit
yacToTe.

2.4. MeTofbl WCMbITAHWA ANA OLEHKU YCTOMYMBOCTM CUCTEM W30NS-
UMX 3N1eKTPO06OPYAOBaHUA K 3/IeKTPUYECKUM  Harpys3kam  [0/DKHbI
BK/ItOYaTb OMMCaHWA, fatoline SiCHoe NPEeACTaBeHNe O LeNsX KOHKPeT-
HbIX WUCMbITAHWUIA:

a) fAaBaTb CTATUCTUYECKYKO COr/laCOBAHHOCTb Pe3y/bTaToB  Mpu
.LOCTAaTOYHOM Hay4YHO-TEXHUYECKOM 060CHOBaHUY;

_0) obecneumBaTtb MojyuyeHne AaHHbIX, He 3aBUCALLUMX OT UCMbiTaTe-
newu,

B) 0b6ecneuvBaTb CBEAEHWA, COrMACYHLLMECS C OMbITOM 3KCnyaTa-
LN B OOLLENPUHATBIX paMKax.

2.5. Tam, rge 370 BO3MOXHO, [N15 OLEHKM CUCTEM WU30M1ALMK Che-
AYeT 1CMonbL30BaTh TO 060pYy0BaHMe, YaCTbI0 KOTOPOro OHW ABMAKOTCS.
OfHako, Korfja pasmepb! W y[06CTBO TPebyloT 3TOro, CUCTeMbl M3015-
UMM MOXHO OLIeHMBaTb Ha MO[ENsX, a He Ha peasbHOM 060pyAOBaHMN.
.MeTogbl UCMbITaHUIA [JO/MKHLI BK/KOYATb OMNUCaHWe MOZEeNer, eciiv OHU
MCMOMb3YIOTCA; MOZENb MOXEeT BK/10YaTb HECKO/IbKO CUCTEM W30MALMN
W UCMbITYEMbIX 06pa3L0B.

Mogenvu [O/MKHbI BK/IKOYATh CYLLECTBEHHbIe 3/IEMEeHTbI 060pYLO0Ba-
HWA, 0COBEHHO Te, KOTOPblE UCMbITLIBAOT 3MIEKTPUYECKME HATPY3KU.
OfHako WHOrja YCTpOMCTBa, pacrpefenstolme HanpsHKeHne, HYXHO
npucnocabnmeatb K UCMbITATE/IbHLIM HArpy3Kam.

B mMeTogax ucChbITaHW [O/MKHO ObITb  OMNpefenieH0 MUHMMaIbHOE
4MCno MoAenein 1 06pasuoB  A/1A UCMbITAHWA B KOHKPETHBIX YC/IOBUAX
sCTapeHusi, ANA MONYyYeHUs [OCTaTOYHOM CTaTUCTUYECKOM TOYHOCTW.
UeM Wwmpe pasbpoc BpemeHW O Npo6os mexay obpasyaMum Ha Kax-
[OM YPOBHe 3/M1eKTPUYECKUX Harpy3oK, Tem 60/bllee KO/IMYeCTBO 00-
pasyoB TpebyeTcA AN AOCTUXKEHWUS MPUEMSIEMOI CTENeHU [0Bepus.

MMO3TOMY 4MCNO OOBEKTOB AN UCMbITAHUA HAa KaX[OM YPOBHE Ha-
TPY30K ONpefenstoT CTaTUCTUYECKMM aHaInM3oM pa3bpoca BpemeHu [0
npobos 1 CTEMEHbID >KeflaeMoW TOYHOCTM NPU ONpefesnieHnn CpesHero
CpoKa cny6bl o06pasua. WMHorga B KayeCTBE PacyHeTHON  Be/INYWHBI
3TOM XapaKTepPUCTUKM MCMNOMb3YIOT MeAMaHHOe 3HaYeHue.

YUTobbl MOATBEPANTL TUMUYHOCTL OOBLEKTOB WCMbITAHUA A1 WUCTbI-
TYeMbIX CUCTEM, MOXXHO MPOBECTWU MpeABapuUTe/ibHble UCMbITAHUS.

2.6. CnepgyeT OTMETUTb, UYTO pPe3y/ibTaTbl OLEHKM  3NIEKTPUYECKOM
YCTOMYMBOCTM B PasHbIX YCNOBMSIX OKPY)KaloLlei cpefbl He MOryT co-
MOCTaBNATLCA HEMOCPEACTBEHHO.

[Mpn3HaHo, YTO OCOGEHHO 3HAYNTENbHLIM SB/SETCS BAUSHUE TEM-
nepatypbl Ha YCTOMYMBOCTb K 3/1eKTPUYECKMM BO3AENCTBUAM, HO Xa-
paKTep 3TOro fBNEeHWUs 3aBUCUT OT YC/IOBUM UCNbITAHUA N CUCTEMbI U30-
naumn. Tpy ycTaHOBNEHUM METOLOB MCTMbITAHUA 3TOMY HYXXHO YAeNsTb
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0c060e BHMMaHuWe. VicnbiTaHus cnefyeT NpoOBOAWUTL NpWU ABYX W 6Gonee
TemrnepaTtypax, OXBaTblBAOLMX BeCb [Mana3oH paboumx Temnepatyp.

Korpa o6opyaosaHve paboTaeT B 0COObIX aTMOCHEPHbIX YCNOBUSAX,
(Hanpumep, B XMMWUYECKN aKTUBHOW Cpefe, HbUIM WU B XXUAKOCTH),
YCNOBWSA UCNbITAHWIA MOrYT BOCMPOWM3BOAWUTL YC/IOBUS  3KCMJyaTauuu.
[Mo3TOMy B TaKMX OCOObIX C/y4vasX YCNOBMS OKpY»Katollen cpefbl Lon-
YHbl ObITb OFOBOPEHbI B METO/E UCMbITAHWN.

2.7. MeTogpbl WCMbITAHUA [O/MKHbI YUYUTbIBaTb BO3MOXHOE BO3[ei-
CTBVE MPOAYKTOB Pa3/iOXeHWs COMyTCTBYHOLIMX MaTepuanoB Ha cucTe-
Mbl m3onauun. Takue maTtepuasnbl MOTyT  ObITb YaCTbHO CUCTEMbl U30-
NAUUU WM COMPUKACAtOLLEC YacTbl0 MeXaHWYecKoin Oropbl, Camoro
obopyfoBaHVA WM OXNaXKAaroLlero cpeacresa. BeHTunAuums, mcnosb-
3yemast Mpu CTapeHun OO6BLEKTOB WCMbITaHWUIA, He AO0/MKHA CYLLECTBEHHO
B/IMATb HA MEXaHWU3M CTapeHWs, 0ObIYHO AeNCTBYIOLLMIA MPU 3KCNyaTa-
umn. CnepyeT o6paTUTb BHUMaHWE Ha Y[a/IeHWe WKW COXpPaHeHue npo-
LYKTOB Pa3/oXeHus.

2.8. TexHuueckme TpebOBaHMA K YPOBHAM 3/IEKTPUYECKOW Harpys-
KW, 4acToTe M ApYrMM  YC/IOBUAM WCMbITAHUA [LO/HKHbI BK/IOYAaTh [0-
MYCKW MO YCTaHOB/IEHHbIM BeNNYMHAM. [JO/MKHbI ObITb YYTEHbI YMC/IO U
MPOAOKUTENBHOCTL  MEPEPLIBOB MOJaun  Hanps>keHus. Bo  MHorux
Clyyasx HanpsbkeHve nofjepXxusann B npefenax 2 % ycTaHOB/EH-
HOW BE/IMYMHBLI C KPaTKOBPEMEHHbIMW (MeHee 5 % BpPEMEHW) OTK/IOHe-
Huamn 0 =h5 %.

2.9. Tlpy OUEHKe CUCTEM M30MAUUMA C MOMOLLBIHO YCKOPEHHbIX (DYHK-
LMOHaNIbHbIX WCMNbITAHWA BaXKHbIM MCTOYHUKOM  OLUMGOYHLIX BbIBOLOB
ABNSIETCA TPYAHOCTb OGHAPYXXEHMSI BO3MOXHbIX W3MEHEHWIA MexaHW3-
MOB CTapeHWs, Korga YCnoBus WCMbITaHW OTANYAOTCA OT paboumx.
PUCK BO3pacTaeT C YCKOPEHWeM WCMbITaHWA. [103TOMy HeobxoanmMo
npoBepsATb CO6/MI0MEHNE YCNOBUIA UAEHTUYHOCTU MeXaHW3MOB CTapeHus
MPY UCNbITAHUW W NPU 3KCMyaTauuu.

Mpn OUeHKe MOryT ObITb YUTEHbI CMefytoLiMe U3MepeHus 1 Habso-
[eHns:

a) AM3NEeKTPUYECKMe NoTepu;

6) amnautyga v pacnpegeneHne BO BPEMEHU YaCTUYHbLIX pas3psos;

B) W3MEHeHWe KPYTU3Hbl KPWBOW 3aBUCUMOCTM MeXAY YPOBHEM
Harpyskv v BpemMeHeM A0 npo6os;

5 ) W3MEHeHWe CTaTUCTMYECKOro pacnpefeneHns BpeMeHU A0 Mpo-
os;

[) W3MeHeHVe MeCT Npo6oeB 1 VX BHELLHEro BuAa.

BO3MOXHbI 40NONHUTENIbHbIE METOLbI KOHTPOSS.

Bce npremMbl KOHTPONA MeXaHW3MOB CTapeHuMa He [0J/DKHbl OKa3bl-
BaTb 3aMETHOrNo CTapsdulero Bo3gencTenAd, CpaBHMMOIo Co CTapeHUEM

Mpn UCNbITaHUAX.
2.10. MoryT okasaTbCi NOME3HbIMU METOAbl ANArHOCTUKN W KpuUTe-
PUA KOHEYHON TOUKW, KPOME 3/1eKTPUYECKOro npobos.
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MeToabl AnarHocTMku onucaHbl B TOCT 27905.2—388. *

BbibpaHHble MeTOAbl AMAarHOCTUKU AO/MKHbI ObITb YKa3aHbl B METO-
ANKax WCNbITaHUA. MHOrve AMarHOCTUYECKMEe W3MEPEHMS MOXHO Mpo-
N3BOAUTb, HE MpepbiBas A/IMTENbHbLIX WUCNbITaHWA. [pyrue npuemsl
[AMArHOCTMKN MOXHO WCMOMb30BaTb B MPOMEXYTKaxX MeXay WcnbiTa-
HUSMWU MOC/Ie OTK/IIOYEHNUA HanpsXKeHus OT 06pasuoB, Hanpumep, npu
MPOBEPOYHBbIX UCMbITAHWUSAX Ha CTOMKOCTb K MepeHanpshKeHusm, BOC-
NMPOU3BOAALLMX Meperpyskn npu akcnayaraummn. Bce gmarHocTuyeckue
M3MEPEHNS He AO0/MKHbI OKasblBaTb 3aMeTHOro agipekTa CTapeHus,
CPaBHMMOIO CO CTapeHMeM MpU UCTbITAHUAX.

3. BAPMAHTbI METOA0OB WNCIbITAHNA

3.1. B meTofax WCMbITaHAN MOXET OblTb OrOBOPEHO, YTO BCe 0OBbEK-
Tbl HY)XHO MCMbITbIBAaTb MPU (PUKCUPOBAHHBLIX YPOBHSX 3/1EKTPUYECKMX
Harpysok Ao npo6os. B pesynbTare 3TMX WCMbITAHUA MOXHO MONY4YnTb
XapaKTepHble 3HAYeHWs BPeMeHU [0 Npobos Ha KaXAOM YPOBHE' Har-
PY3KU U UHTEPMPeTMPOBaTb UX.

3.2. B 0cob6bIX cny4vasx BO3MOXHO MPOBECTU WCMbITaHWUSA Ha 3/eK-
TPUYECKYI0 YCTONYMBOCTb C MOBbILIEHVEM YPOBHA Harpys3ku Ans Kax-
[0ro 06beKTa UCMNbITaHWA.

Mpy aTOM HeobXOAMMO YKa3sblBaTb, B [OMOJIHEHNE KO BCEM YXXe Yro-
MSAHYTbIM YC/OBUAM WCNbITaHUA, ONpefeneHHY0 MaTemMaTUYecKyr 3a-
BMCMMOCTb MEXAY YPOBHEM Harpysku W BpeMeHeMm [0 Npob6os, a Takxke
METO[, NPUBEAEHUA BCEX Pe3yNbTaToB WCMbITaHUA K OOLUMM 3HAYEHUSM
BPEMEHWN W/IN YPOBHSA HarpysKu.

MpoBepKa HEN3MEHHOCTU MeXaHU3MOB CTapeHWs 0CO6EHHO BaXKHa
NS UCMbITAHUSA 3M1EKTPUYECKON YCTOMUYMBOCTA C MOBbLILLEHWEM YPOBHS
Harpysku. MprMep Tako MeTOAUKM OMNucaH B NMPUIOXKEHUN.

3.3. B UMKIMYECKMX UCMbITAHWUAX MOrYT ObITb MCMO/b30BaHbI MOC-
TOSIHHbIE NIM60 MOBbILLAIOLLMECA YPOBHU Harpys3ok. Kaxablil umkn wuc-
MbITAaHWA [O/DKEH BKNOYATb BO3AEWCTBUA  3MEKTPUYECKOM HarpysKu.
HeobxoaMMo ycTaHaB/vMBaTb MPOLO/IKUTENIBHOCTD  KaXAOro LMKA.
Ecnn nepeHanpspkeHUs paccmaTpuBaloTCA B KayecTBe (PakTopoB CTa-
PEHWS, NP 3KCnayaTauuyu CUCTEM M30MSUMM A0MXKKa OblTb OroBOpPeHa
TakXXe MNepuoguYHOCTL Mofayn nepeHanpspkeHus. B meTogax wcnbiTa-
HUA JO/MKHbI  6bITb YKa3aHbl YWCMO, MPOAO/HKUTENILHOCTL M YPOBEHb
BO3AENCTBUSA TakmMxX nojau.

3.4. Pe3ynbTaTbl WUCMbITaHUA MOryT ObITb NPEACTaBMEHbI Ha rpa-
(MKe C ykasaHMeM CpeAHuUX U MeAMaHHbIX 3HaYeHW BPeMeHW A0 Mpo-
005. MOXHO MCMNOMb30BaTb /IOrapuhMUYECKYO WK Monynorapupmm-
YECKYyl0 KoopAuHaTHyt 6ymary. [lpe4noyTUTeslbHO UCMO/b30BaTh
rpauK ¢ NyyLLei IMHENHOCTLHO.

MeToauka MOXeT ObITb BblbpaHa Ha OCHOBaHMM OrbITa.
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Ecnn npvMeHsNoCh YCKOPEHWE MyTEM MOBbILIEHWUS KaK YPOBHS Har-
PY3KM, TaK M 4acTOTbl, TO rpagiuk HYXXHO CTPOWUTbL A1 KaXKAOM 4acTo-
Tbl. B 3aTOM cniydae, ecnm pesynbTatbl NpY OAHOM YPOBHE HarpshKeHUs
M [BYX 4acTOTax [Jal0T COOTHOLLEHME BpPeMEHW [OCTATOYHO 6/M3Koe
06paTHOMY COOTHOLLEHMIO YacTOT, TO YNyULLAeTCs MHTeprpeTaums pe-
3yNbTaToB.

Mpn OLEHKe 3aBUCMMOCTU MEXAY YPOBHEM 3/IEKTPUYECKOW Harpys-
KW N BpeMeHeM [0 Npobbl KOOPAWHATbLI  3TUX 3aBUCMMOCTEN [O/MKHbI
ObITb rpagyvpoBaHbl B AEWACTBUTENbHbIX 3HAYEHUSAX BPeMeHW (Hanpu-
Mep, B Yacax) nmbo B npeaenax WCMbITaHWA, 160 3KCTPanonnmpoBaH-
HO.

OfHaKo 3KcTpanonauum He obgAsaTesibHO OyoyT oOTpaXkaTb CPOK
CNy>X6bl 060py0BaHNA B aOCOMOTHBIX BbIPaXXEHUAX.

Mpy MCMbITaHUM CUCTEM W30NALMK B LENsX eamMHoo6pa3ns MeTOAO0B
crnegyeT yKasblBaTb:

a) npefenbl 3NEKTPUYECKMX HArpy3oK, 3a KOTOPbIMU  3HAYeHUSA
YCTOWYMBOCTM CUCTEM M30MISLUUM MOTYT ObITb 3KCTPanonvpoBaHbl, Wm
[0 Kakoro npegena MOXeT ObITb BbINOSHEHA 3KCTPanonauus;

6) maTemartmyeckas 06paboTKa [aHHbIX, BK/OYas BblpaXKeHue fA0-
BepUTENIbHbIX NPesesnos;

B) AOMNO/MHUTE/NbHbIE OFpPaHUYEHUs, KacaloLMecs 3KCTpanonsaumm
M pasbpoca [aHHbIX, eC 3aBUCMMOCTb MEX/Y 3/1EKTPUUECKOA Harpys-
KOW W BpemMeHeM [0 Npobos B WCMOMb3yemMON CUCTEME KOOPAMHAT He-
NNHENHa;

) 3HaYeHUs 3NEKTPUYECKOW Harpysku WM BPEMEHW, WCMOSb3ye-
Mble N5 pacyeTa paboymx XapakTepuUCTUK CpaBHMBAEMbIX CUCTEM W30-
NAUUN.

M3noXKeHHble Bbille COOBPaXKEHUS MOryT ObiTb pasIMyHbIMK AN15
pasHbIX TUMOB 060pyAOBaHUA U cucTeM  m3onaumn. CooTBETCTBYHOLLME
CTaTUCTMYEeCKMe pacnpefeneHns 1 macwtab npvMeHseMbiX npeobpa-
30BaHWUIA MOTYT TakXe OblTb pa3fIMUHbIMK,

[ns cnydaes, Korfja 3aBUCUMOCTU MEX[Y 3/1eKTPUYECKON Harpys-
KO 1 BpeMeHeM A0 npobos Ans CpaBHUBAEMbIX CUCTEM M30MALUM CO-
BEPLUEHHO HEeCXOAHbl WM  HEeAOCTAaTOYHO napassiefibHbl B rpaguyec-
KOM MpefcTaBneHnn, AOMKHbI ObiTb YKazaHbl 0COOble OrpaHUyeHus.
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MPNNOXEHWNE
CnpaBoyHoe

.METOAbI NCIMbITAHWNA [PV CTYNEHYATOM MNOBbILLWEHNW
HATIPAXKEHWNA

1 OTgenbHble 3HaYeHWs BpemeHW O Npo6os  rpynnbl OAMHAKOBLIX 06pasLoB,
UCMbITYeMbIX MPU OAWHAKOBOM HANPSHKEHUM MOTYT U3MEHSATbCS B [ecATb pas W faxe
6o/blle, a OTHOLUEHVWE MAaKCUMaNbHOrO BPEMEHW K MeLMaHHOMY WM CpefHeMy Bpe-
MEHW 10 Npo60s MOXET ObITb 311 nau 6onblue. Mo3aToMy Bpems [0 Npobos NocnesHux
06pasLoB HaMHOro 0Osblle CpefHero WM MeAuWaHHOrO BPEMEHW, KOTOpble SABNAKOTCA
BeCbMa LEHHbIMW BeMYMHAMU ANA 3TUX UCMbITaHUW. MOXHO COKpaTWUTb MO/HOE Bpe-
M UCMbITaHUA BCeX 00pasuoB, MPUMEHUB CTYMEHYaTOe MOBbILIEHWE UCMbLITATE/IbHOMO
HanpsXKeHns.

MOXHO MPUMEHWUTb TaKXXe KOMOWHWMPOBaHHbIA MeTof — MogasaTb HanpskeHue
COOTBETCTBYIOLLEE MefMaHHOMY BpemeHW A0 Npo6os, a 3aTem MeperTy K CTyrneH4aToMmy
MOBbLILUEHNIO HAMPSXKEHNS.

2. Mpy vchbITaHWAX CO  CTYNeH4YaTbiM MOBbILIEHVEM HAaNPsHXKEHWUs,  Heo6Xo4uMOo
BbIOpaTb MaTeMaTM4ecKoe MpaBu/o pacyeTa pe3yfbTaToB.

Bbinn npeanoXeHbl pasfuyHble MaTeMatuyeckme QopMysbi:

VKT=-A ()
(V-VAT-A (1a)
— _ N

V=Va NloSJlo , (2)

roe V- m T COOTBETCTBEHHO — MOJaBaeMOe HanpsHKeHWe W MPOLO/MKUTENbHOCTL  ero
BO3/ENCTBUS;

VO un o — napa YacTHbIX BE/IMYUH;
A, K 1 JI'— NocTosAHHbIE, CBOWCTBEHHbIE WUCMbITYEMbIM CUCTEMAM.

[ns 060CHOBaHWA 3TUX (HOpPMYN OblM Ony6/MKOBaHbI Pas/inyHble TeopeTUYecKue
nccnefoBaHns. HekoTopble aBTOpbl MPUAEPXUBAKOTCS ABYX (yHKuuiA Tuna (1) c pas-
HbIMW KO3(PPMLUMEHTaMM NO 06eMM rpaHMLaM HEKOTOPOro npeaena BPeMEHM.

B HacToslleM OTYeTe MPUHATO MaTeMaTuuyeckoe BbipakeHue (1), KOTOpoe MOXHO

3anucatb Kak
k Iog ¥-}log T= lot*A.

pamueckm ero MOXHO MpeacTaBUTb B orapuMUUecKUx KoophuHaTax B Bufe
NPAMON NHUN.

JT0T MeToA npuMeHuM, Korda k {KpyTu3Ha KpuBOIi 3MEKTPUYECKOI YCTOWYMBOCTU
Ha N0rapuMMUEcKoM rpaguke) npUGNN3NTENbHO YCTaHOB/EHa MO pesynbTaTam nped-
LUECTBYIOLUMX WCTILITAHUA WU UCMLITAHUIA Ha 3M1EKTPUYECKYHD YCTOMYMBOCTb, MOSMYUEH-
HbIX [0 [OCTVMXEHUS MEAWaHHOTO BpemeHU [0 Mpo6osi. KoHeuHble Touku Ans Gonee
MPOYHbIX 06pasLoB WM ApYroli He MCMbITaHHOM FPYNMbl  aHanornyHbIX 06pasLoB
MOXHO OnpegenuTb Mo 3TOMY METOAY CTYMEHYaTbiM MOBbILLEHNEM HaMNPSXXeHUA  Co
3HAYUTEIbHON 3KOHOMMEN BPEMEHN.

B_cny4asx, korga k HeM3BECTHO, MOryT 6biTb MCMO/b30BaHbl [ApYyrMe MeTofdbl C
[pYroi TeopeTUYecKor OCHOBOW. WX onucaHWe MMeeTcs B nUTepaType, Mo He ABASeTCA
NnpeamMeToM HaCTOALLEro OTYeTa.

3. C y4yeToM [ONYLLEHUA, W3MIOXKEHHOTO Bbille, HanpsXeHwe V'=a V, nogaHHoe
3a BpeMsi T', OTHMMAeT OT CpPOKa CNyX6bl YacTb, 3KBMBANEHTHYIO Mofadve Hanpske-
HMA V 3a Bpema T, ecnn

M=o T
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K

OcobeHHO npu Bbl6ope a= Y 2 nofava HanpsxeHus V/ 3a Bpems Tt 3KBU-
Ba/leHTHa nogadve HanpsxeHus aV, 3a Bpemsi Tif2. Mpu ncnonb3oBaHMM N 06pa3LOB
HanpsXeHue I'IOA]QIOT CT¥I‘I€HFIMI/I B_reomeTpuyeckoii nporpeccumn VO, ... ........ ar>\0
Ans BpeMeHu To, Ty..., 77 Ha Bce 0bpasupl.

Ecnm ucnbiTyemblli 06pasel, Npobut npu HanpskeHun apVo, obuiee Bpems Tat
9KBUBAEHTHOE 3TOMY HanNPsHXKEHWIO, COCTaBUT

T T, T vV,
- + “2L +TP. 3)

Torga cpok cnyx6bl paccmaTpuBaemMoro ob6pasua npu HanpskeHuu apV 6yget
Ta, U b COOTBETCTBMU C YpaBHeHMEM (1) MOXHO NPUHATb, YTO NpY O6OM Hanpsxe-
HUK V CpoK cny>x6bl 6yaeT T, ecnu

VkT=(aPVQ*Ta. (4)
Ecnn ucnonb3oBasim N 06pa3uUoB, TO KaX[OMy COOTBETCTBYET Mapa 3HaueHwui
(apV0)i; Tal npwm i'=1 po n.

UTO6bI YCTaHOBUTL pacrpefiefieHe BeNNUNH OTHOCUTENbHO 3TUX 06pasLoB, Nerko
MPVYBECTV BENWUMHBI, HaildeHHble HO dopmyne (4) ANS Kaxporo obpasuya, K 3Haye-

HUSIM, COOTBETCTBYIOLMM MeAuaHHbIM 3HaueHusm BpemeHu (Ta ){O* , TaK Kak 3To
BPEMs MPUHATO B KauyeCTBe COOTBETCTBYHOLLEro Npo6ot obpasua —  €CAM N Heyet-

HOe, i cpeaHemy us 3HaYeHUI BPEMEHN, COOTBETCTBYHOLLMNX o6pa3u,a|v| Tp K

("o"WM ) » ecnn n detHoe. [lpegnonoXmm, 4YTO 3TO Bpemsa 7T . NS Kaxgoro o6-

paslia C MoMOLLbLIO ypaBHeHUs (4) 6y[deT BbIYWC/EHO HaNpsXKeHue, COOTBETCTBYOLLEe
3TOMY CPOKY CMYXObl, 4YTO AaCT N HanpsbkeHWid V., COOTBETCTBYIOLUMX CPOKY CYX-
Obl TT. M3 3TUX N 3HAYEHUA HAMPSHKEHUS  BLIMUCMAIOT CPeAHEee HanpskeHue Ans

rpynnbl 06pasuos
| t=t
y oo fg 1VT1

BbIMMCIAKOT TaKKe 971EMEHTbI, OTHOCALLMECH K Pa3bpocy, HanpuMep, cooTBETCTBYHO-
LLiee CTaHJapTHOE OTK/IOHEHWe

n”|

4. Ecnn 6blM MCMOMb30BaHbl YeTbipe rpynnbl 06pasuoB, AN KaXAOW rpynnbl
onpeaenstoT cpedHue 3HadeHus VT, COOTBETCTBYHOLME BpeMeHM TT, a TakXe CTaH-
[LapTHbIe OTKNOHEHUA S

KpuByto cpoka Cny>K0bl MOXHO TakXKe MOCTPOWUTb Ha /IorapuMUMYeckon Munau-
MeTpoBoIi bymare.

Ecnu gonyuwieHusi, faHHble B M. 4  TOYHbI, TO YeTbipe TOYKM pasMellalTcs Ha
OAHOW /MHWW, WM BOJIEe TOYHO, MOXKHO MPOBECTW MPSMYIO /IMHWIO B IOBEPUTENbHBIX
npegenax npu 95 % cpefHUX 3HAYEHUA HaMpsHXKeHWs, a KPyTU3Ha 3ToM NpsMoi ¢ fo-
rapmmMmMyecKMMmM KOOpAMHATAMU COOTBETCTBYeT KoapduumeHTy Kk dopmynbl (1),

JKCTpanonauus HeBO3MOXKHaA, CN 06a 3TW YCN0BUSA He BbINOMHAKTCS.

5. KombuHMpoBaHHas MeTOAMKa WCMbITaHMA

MOCTOSHHOE MO BEIMUMHE HanpsHKeHWe — MOBbLILLAOLLEECH HamnpsXKeHKe.
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Ecnn XapakTepUCTUKM  UCTbITYEMbIX CUCTEM W30MALUMM  [OCTATOYHO XOPOLIO W3-
BECTHbI, YTOObl BbIGPaTb WMCXOAHOE HampshkeHue Vo TaKMM, YTO MOMIOBMHA 06pasLoB
6yfeT npobuta B TeYeHWe BPeMeHW, NpedyCMOTPEHHOrO ANS UCMbITaHUA, TO 3KOHOMMS
BPEMEHN ByfeT MaKCUMasIbHOW.

Mo 3Toli MeToAMKe NPOAO/KMTENbHOCTb Modaun 70 HanpskeHWs VO Ha nepBoi
CTyMeHn 3apaHee He ycTaHaBnMBaloT. OHO COOTBGTCTB(GT BpPEMeHM [0 npo6osi uucna

n 41 /A
06pasLioB €CMIN N — HEYETHO., WM A “9“_H J. eClM N — YEeTKOe.

MpojomkuTenbHOCTL nogaun Tu T2....... Tp nocnegytowmx CTyneHed HanpsxeHus

V1= aV0, \V2—a2\0 u T. 4. MOXHO OyfeT cfenatb npubnnsnTensHoO pasHol 7Y10;
Mpy 3TUX YCNOBMSAX MOXHO 0XWUAaTb, YTO NOCNeAHWMIA o6pasel, OyaeT MpPobuUT 3a BPems,
paBHOe uin MeHblle 14 TQ

Kpome Toro, MefyaHHOe 3HaueHVe MPOOMBHOIO HaMPSHXKeHWUs KaXkAoW rpynnbl 06-
pasLoB OnpeAenstoT Ge3 NpegBapuTeNbHOr0 AONYLUEHNS MO 3aKOHY CTapeHus.

JTa METOAMKAa MCNbITaHU MOXET ObITb PEKOMEHAOBaHa OCOBEHHO, KOrga B pe-
3ynbTate npefBapuTenbHbIX WUCMbITAHUA YCTaHOBMEH WCXOAHbIA YPOBEHb UCMblTaTeNb-
HOro HanpshkeHms \O.
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NH®OPMALUWOHHBIE OAHHBbIE

. PASBPABOTAH N BHECEH MWUHUCTEPCTBOM 3M1EKTPOTEXHUYECKOW
npombiwneHHoctn CCCP

NCMNONHUTETN

A B. XBaNbKOBCKWIA, KaHA. TexH. HayK; E. V. fApowleHs, KaHg.
Texu. Hayk; B. M. Baiicthenbg

. MocTaHoBneHmem [TocygapcteeHHoro kommuteta CCCP no ctaHpgap-
Tam oT 25.11.88 Neo 3842 wmexAyHapofHbli  cTaHgapT M3K
727—1—82 «OueHKa YCTOMYMBOCTW CUCTEM M30MSALMM 3NEKTPO06O-
PyLOBaHUA K [NNTENIbHOMY BO3AEWCTBUIO  3/IEKTPUYECKOro Mons.
Uactb 1. O6wpe MosoXeHUs U MeToAbl OLEHKW, OCHOBaHHble Ha
HOPMasibHbIX pacnpeieneHnsx» BBefeH B [eWACTBME HENOCpeaCTBEH-
HO B KayecTBe rocygapcrseHHoro ctaHgapta CCCP ¢ 01.01.90

. BBEAEH BI1EPBbIE

. CCbINOYHBLIE HOPMATWBHO-TEXHUYECKVNE [OOKYMEH-
Thbl

MyHKT, B KOTOpPOM O603HauyeHune O603HaueHue
npusejeHa cchblnka ctaHgapTa M3K rocygapcTBeHHOro craHpjapTa
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