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Hacrosumnit ctanaapT COJAepXKHT pPeKoMeHJauuun no paspaborke
METOLOB OLUEHKH yCTOHYMBOCTH CHCTEM H30JSLUHH 3JeKTpoobopyaoBna-
HHA K BO3I1eHCTBHIO 3J€KTPHYECKOTrO NoJjd MpH CI)YHKU,HOHE.’II)HI;IX HCIT B~
TAaHHAX.

1. CTAPEHHME o4 JENCTBUEM 3JEKTPHYECKHUX HATPY30K

1.1. T'1aBHO# 1enblo HCOBITAHHH ABJAETCS ONpeAeJeHHE 113MEeHEeHU#H
CYIIECTBEHHBIX XapPaKTEPHUCTHK CHCTEM H3OJALUUH MPH Pa3HOil cTemexn
BO3J€fiCTBHA 3.JeKTPHYECKHX Harpy3OK, HeNpepbiBHBIX ILTH HIIKJIHUeC-
KIIX.

3To J0CTHraeTcss NMyTeM HENPepbIBHOTO K.l NEePHOINUeCcKOro BO3-
JeficTBIS Ha Mojeau (HJH Ha caMo 060pYyAOBaHHE) KOHTPO.INPYEMbIX
3]1eKTPHYECKHX Harpysox.

1.2, DuekTpliyeckue HArpy3KH, MpHIaraeMbie K CHCTeMaM H30JA0HI,
MOTYT BbI3biBaTb CTapeHHe, BbipaxKalollieecs B OJHOM MPOABIEHHH HJH
B COUETAHIIH HECKOJbKIX NPOsIBJEHHH, I'VIaBHbIe H3 KOTOPHIX:

BO31€HCTBHE YACTHYHBIX Pas3pAL0B, Korga .OKajbHAs HANpsKeH-
HOCTb MOJS TPEBBILIAET 3JAEKTPHUECKYI0 TPOYHOCTDL KHIAKHXN IJIH ra-
5000pa3yblX 1H3JEKTPIIKOB, BXOAALIHX B CHCTEMY HJH TNpHMBIKAOMMX
K Hell;

BO3J1€HCTBHE TOKOMPOBOASLINX MOCTHKOB;

BO3.1eliCTBHE APEBOBHAHOIO TPEKHHTa;

BO3JENCTBHE 3JIEKTPOJIN3A;

BO31eHCTBHSA, NEepeuHC/HeHHbIe BHIIIE, UHMEIOLIHEe MECTO Ha COCeAHHX
NOBEPXHOCTSX JIBYX H30OJALHOHHBIX MAaTepHaJOB, TIJ€ MOrVT BO3HMK-
HYTb OTHOCHTEJbHO BbICOKHE TaHTE€HLMAJbHble [0JI, HaNpH\ep, Mare-
pHAJIOB C Pas3JHYHOH JH3JAEKTPHUECKOH MPOHHLAEMOCTLIO.

HUzpanue odHuHaabHOE Iepeneuarka pocnpemena
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YeaoBis oKpy:Kaloleid cpelbl, BKIoyarolie HakTopbl BAAKHOCTH
3 TeMmepatypbl, aTMochepHOe AaBJeHHEe, I'PS3b, IBLIb, AbIM C XHMIii-
YeCKHMI BeUeCTBAMH M T. I, SIBJSIIOTCS BaXKHBIMI (GaKTOpaMH 3JeK-
TPUUECKOTO CTAPEHHS.

1.3. BpeaHoe Bo3neficTBHE 3JEKTPHUECKOTO CTapeHus B 6OJABLION
CTENeHH 3aBIHCHT OT xapakTepa CHCTeM uaoasuuu. Haubooee BaKHbie
nepeMeniiple GakTOPbl, XapaKTePU3YIOIHE CHCTEMY H30JAUHH — pas-
MEp 3JeKTPOIOB, TOJIIIHHA H30JSLUKH, KORIEHTPAUHA HATPY3KH, abco-
JIIOTHBIIT VYPOBEHb HANpsXKEHHs, YacToTa, BepPOATHAS HHTEHCHBHOCTH
OTKa30B i [I3MEHEHHEe HHTEHCHBHOCTH OTKa30B.

1.4, O6bIUHO 3JICKTPHUYECKYK HATPY3KY paccMAaTpPHBAMOT Kak (dax-
TOP CTapeHIs, ecIH UMel0T MEeCTO HJH OKHAAITCA NMpH padodem Har-
PSJKEHUI BHYTPEHHUeE WJIH BHEIUHHe YacTHuHble paspsas. Hadauuue pas-
PILOB TO.IbKO NPH NEePeHANpSKeHHH MOXKHO YUHTBIBATB, €C.II1 OHIl Obl-
BAIOT YaCTO HJM €CJAW BbI3BAaHHbLIE HMH YacTHYHbIE pPa3psibl HE racst-
¢s1 IpH HOpMaabHOM paboueM HanpskeHuH. Koria s.1exTprueckas Ha-
Tpy3Ka paccMaTpHBaeTcsad Kak (PAKTOpD CTapeHHS, MOXKET BO3HHKHYTH
10TpeGHOCTb OMNpe/eseHHsl YPOBHS TalleHHs 4YacTHUHBIX DPa3psAioB.

OnpexeiTh 3apanee BO3MOXHOCTb BOSHHKHOBEHHST 9aCTHUHBIX Pa3-
PAAOB MOKHO, HCXOAs H3 3aKOHa [lalneHa, reoMeTpHI CHCTeM H30.1%-
UM, AHITEKTPHUECKON NPOHHLAEMOCTH M30JSUHOHHBIX MaTepHaIos
H TJIOTHOCTH rasa B MyCcTOTax HJH Y IOBEPXHOCTEH MO 3JeKTpUYecKol:
HATPY3KOH,

Jpyroft n0aX0A COCTOHT B H3MEPeHHH 3THX Pa3psloB COOTBETCTBY-
0WUMI MeToT1aMHu. EcJu 9TH H3MepeHHs He 00HAPYKHUBAIOT YACTHYHBIX
pa3psALOB B HY)KHOM JHanasoHe HaNpsiXKeHHd H Korjla siCHO, YTO 4YacTii-
yHble pa3psibl He MOTYT ObITb NMPHUYUHOHN NMOBPEKAEHIH HJIH 3HAUNTEb-
EblX JeKTpPOMEeXaHHYeCKUX peaKUHii 3a mpeleJaMH H3MEPHTeJNbHBIX
cnocoBHNCTeH HCMOAb3yeMbIX NPHGOPOB, HCILITAHHA HA CTapeHHe MOTryT
He noTpedoBaThLCA.

B HexoTOphIX cJaydasix 3JeKTPHUeCKOe CTapeHHe YCTAaHOB.IeHo Npl
HIOBITAH:IAX 0e3 MOSIBJEHHS YaCTHUHLIX paspaloB. IDPdexrTnl cTa-
pedusi B pe3y bTaTe APYTHX BHAOB 3JEKTPHUECKOTO BO3J1EHCTBHS, Ha-
npHMep 1PEBOBHJAHOTO TPEKHHTra, 06pa3oBaHHs TOKONPOBOIALIHX MOC-
THKOB LTI 3.TeKTPOJHTHUCCKOTO BO3AEHCTBHS, Hesb3si OOBIYHO onpede-
JANTH C NOMOILIBIO NPOCTHIX HEPA3pYyLIAOUINX HCILITAHHH CHCTEMBI 130-
JAud. B 3TiX c/aydasXx ONbIT ¢ aHAJOrHYHLIMH CHCTEMAaMH MOXKET C.JIy-
XKUTb PYKOBO/JCTBOM INIPH PACCMOTPEHHH HAarpys3ok, Kak (pakTopoB CTa-
penus. UenHyio MHGOpMAUHIO MO 3THM BO3JCHCTBUAM MOryT 1aTh
npejBapiiTe.1bHble HCMBITAHHA A0 CTAPEHHA.

B0o3MOAHO, UTO 3/]€KTpHUECKHEe HArpy3KH CTaHYT (pakTopom crape-
K5l TOIBKO B MPHCYTCTBHH APYTHX (PaKTOPOB MJIH IOCJE HX BO3JEHCT-
Busa (HanpiMep, TeMMepaTyphl, BJarH, MeXaHHYeCKHX Harpy3oK). ITH
apyrue ¢GaKkTophl BBI3BIBAIOT OGpaTHMble HJH HEOOpAaTHUMBIE I[I3MeHe-
HHS XapaKTepHCTHK CHCTEM H3O0JSLHH.
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B 3ToM cayuae HyXKHO YUHTHIBATH 3JIEKTPHUECKHE HAFPY3KH, €C/H
Jax<e OHH He BLI3bIBAIOT CTApPEHHS JONOJIHHTEJbHO K BO3AEHCTBHIO
JApYrHuxX (aKTopoB, OXHOBPEMEHHOMY WJIH pPasAesbHOMY.

2. METOJibl HCIIBITAHHHA

2.1. Ing yCKOpPEHHA 3JeKTPHYECKOTO0 CTapeHHs [pHMEHSAIT [ABa
METOJAA: NOBLILIEHHE YPOBHS HArPY3KH M NOBHILIEHHE YACTOTHI.

O6a MeToja MOXKHO NPHMEHATh Pas3AeNbHO ¥ OJHOBPEMEHHO,

Crapenue nojJ BO3AeHCTBHEM HArpy30K, BOBHHKAMOWHX JHIIb HOpPH
0Cco0BIX 00CTOsITe/IbCTBAX (nepeHamnpsixkeHyde), OOBIYHO He HYXKAAeTCs
B YCKODEHHH M yepe3 INOBLILIEHHe YpPOBHsA Harpy3ku. Ilepexonnoe mak-
cHMaJbHOe HaNpsKeHHe MOXKHO MOAABaThp C NEepepHIBaMil Ha HCNBITY-
eMble 06pasibl B KauecTBe akropa CTapeHus,

22. Metox yCKOpeHHss CcTapeHHs NVTeM [OBDb-
MeHWsT YPOBHSA HArpy3KH

2.2.1. OnplT moxKasaJ, YTo AJd AAHHOU CHCTEMBI H30.JI4IUH U JaH-
HOH MEeTOAMKH HCIBITAHHS BO3MOXKHO YCTAHOBHTb 3MIIHDHUECKYIO 3aBH-
CHMOCTb MeX]1y NOJaBaeMblM HanpsKeHHeM H BpeMeHeM 1Js npobos
B npejenax, yCTaHOBJACHHBIX 115 UCNbITaHHH.

[Ipe1noxeHO HECKOJbKO MaTeMaTHUYeCKHX (POpMy. 11i NpeAcTaB-
JleHHs1 3TOll 3aBHCHMOCTH. TakK KaK BepOsATHO, YTO ABJIeHINS, BeAylUlHe K
3J1eKTpHYecKOMy NpPoOOI0, 3aBHCAT OT NPOAONKHUTEIbHOCTH BO3AeHcT-
Bus, MareMmaTHyeckue GOpMYJIBl 4ACTO paccMaTpHBAIOT KaK CTaTH-
CTHYECKOE BhIpPAXKEHHEe pe3yabTaToB. HexkoTophle H3 HHX IaKbl B MPHJIO-
JEHWH TIPUMEHITeNbHO K MeTOIy YCKODEHHS NyTeM CTVII€HYaToro no-
BLHILIEHUS HanpAXKeHus.

CoCTOfITEIBHOCTL TAKHX 3MIHPHYECKHX (OPMYJ OLEHIIBAIOT IO pe-
3yJbTAaTaM HCNBITAHUH, NOJYYeHHBIM NPH Pas3HBIX HANpSieHNsX, KOTo-
pble ofecneyuBalOT NOJyueHHe NOCTOSHHBIX BEJAHYUH, HCNOIb3YyeMbIX
B 3TUX OopMyJIax.

JJas monyueHHUs NOJIe3HBbIX Pe3yAbTATOB CJAENYeT IICNI0.1b30BaTh HE
MeHee TpeX ypOBHell 3JeKTpHuYecKol Harpysku. B sasucimocTd oT Hc-
C1eIyeMOro 3,1eKTPHUeCKOro o00py10BaHHS, METOAR MOTYT YKa3blBaTb
OTHOLIEHHE MEXAY MHHUMaJbHLIM YPOBHEM HCHBITATEIbEOH HArpy3kH
M YpOBHEM HAarpyski, A0 KOTOPOTO Pe3ysbTaThl OYAYT IKCTDAIOJHPO-
BaHsl. Moryr OBITL YKa3aHbl H OTHOLUEHHS MEXKAY YPOBHAMI HCHOBITA-
TeJbHOH HarpyskH.

2.2.2. Pasbpoc pe3y. bTaTOB H3MepeHHH Ha OIpele’ieHHOM KOJIH-
yectBe 06pa3ioB, OJHHAKOBO H3TFOTOBJEHHBLIX M HCIBITAHHBIX B OAMHA-
KOBBHIX yCJaOBHSIX, UMeeT Goapuioe 3HadeHne. Hampuyep, pacuerHoe
CTaHJapTHOE OTKJOHEHHE HaNpAKeHHsd IJg YCTAHOBJIEHHOTO BpPEMEHH
A0 npobos, BEIBEAEHHOE M3 5MIIHPHUYECKOH 3aBHCHMOCTI, MOXKET H3Me-
HSITBCS B NpEJeJax OT HeCKOJbKHX nmpoueHTOB 10 10 % 1 Goxee, a OT-
HOLUEHHE MaKCHMAaJbHOTO BpeMeHH Ao npobos K MHHHIMAJIbHOMY A4
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OAUHAKOBOrO HANPSKEHHS, N0JaBA€MOro Ha aHaJIoOrHUHble 00p&ziiH,
MOXKEeT OTVIHYaThCsl Ha OJHH NOPANOK BeJHUHH H GoJee.

2.2.3. UtoObl UpaBUIBHO TNMPEACTaBHTbL PE3yJbTaTpl HCIBITAHI; Ha
rpaguke, cjeayeT NOJYy4UTh He MeHee Tpex TOYeK, a Jiyullie uetruipe.
Bri6paHHble HANpsAXKEHHs JNOKHBL ObITh B TAKOM COOTHOUIEHHH, YTOOBE
OTHOUIEHHE MAaKCHMaJbHOTO CpPeHero BpeMeHH [0 npobos K MHHIH M2Jb-
HOMY cocTaBasno okoso 1000 : 1.

MuHuManbHB yPOBEHb HCHBITATENbHOIO HANPAMEHHS MOXHC Bbl-
6patb TaKUM 00pasoM, 4TOOk! CpefiHee 3HAUCHHE (MJH MeJHaHHOE 3Ha-
yeHne) QaKTHUECKOH NPOAO/KUTEIBHOCTH HCIIBITAHUH COCTABUIIO Cyrife-
CTBEHHYIO uacTh NPEANOoJaraeMoro Cpoka 3KcIiayaTauuu. Bo MHorux
cay4asix THIHUHON BeJHYHHOH cunTaioT 5 %. B ocobbix cayuaax Moryr
ObITb IPHHATH MEHbLINE 3HAYEHUS.

2.2.4. TlockonbKy AeHcTBHE YACTHUHBIX PaspAfOB SBJACTCS OIHHM
113 BayKHBIX (PAKTOPOB CTapeHus, OOBIUHO NMOJE3HO H3MEPHUTh BeIl iMHY
YaCTHUHBIX pa3pAAOB (ypOBEHb, SHEDPrHIO paspsafa, KBajApPaTH-AYIC
OTAABaeMy MOLIHOCTh KaKYLHXCS pPa3pagoB U T.A.) B YCJOBHAX pa-
Oouero HanpsKeHUst ¥ YaCTOTH U B YCJAOBHAX HCnbITaHu#. Takum cbpa-
30M OLEHHBAIOT CTeNeHb CTApeHUd, AOCTHTHYTYIO NPH UCOBITaHUAX Ha-
CTO CUHTAIOT, UTO HOPMaJbHbIE YCJAOBHS CTAPEHHHA AOCTHTAIOTCS NYTeM
MOBbILIeHHst 4acTOTH. HeT ofumiero npasuia AJsI YCKOPEHHS CTapPHHR
NyTeM MOBBLIILIEHHS YPOBHS HArpy3okK, OAHAKO CJeAyeT coOJIofaTs 0C-
TOPOXKHOCTL B ciayyae G0.1bLIOH Pa3HHUIBl XaPAKTEPHCTHK YaCTH=<bIX
pPa3psiloB B HCMBITATEJIbHBIX I SKCIIYyaTAaLHOHHBIX YCJAOBHSX.

AHaau3 BbIIeAsieMbIX Fa30B, B TeX CaydasX, KOrja ero MOMKHC 3al-
MOJHHTh, MOZKET JdaThb MHGOpMaunio 06 H3MEHEHHH MeXalH3Ma CTire-
HIdA,

VI3BeCTHO, UTO MPOAYKTH PA3JIOXKEHHsI OT YACTHYHBIX PA3psinoB (b~
YHO COCTOSIT M3 JIeTKHX yTJEBOLOPOJOB H OKHCJOB yriaepoja, Xapaxkrep
1 0.5 KOTOPBIX 3aBHCAT OT JHEPrHU NOTePb HAa MOJEKYJSPHOM ypo-
BHE.

2.2.5. BrewHu# BHJI cocTapeHHOro o6paaua nocje npobosi Mo KHO
CPaBHUTh ¢ KOMIIOHEHTAMH, B3ATBIMH H3 paboTamluiero o60pyroBatiis.
AHanHu3 TBepAbIX NPOAYKTOB pas3/OKeHHd MOXKeET JaTb JAOMOJHHI2Th-
HYI0 #HOpMaALUIO.

ITU XKe NpHeMBl MOXKHO HCIOJB30BaTh AJs BHIOOpa APYTHX yC.I10-
BHH HMCNBITAHHS HJIM YDOBHS APYTHX BaXKHbIX (pakropos. OmbIT rika-
3LIBA€T, HApUMeEpP, 4TO YCJAOBUSA, IPH KOTOPBIX MPOUCXOASAT YACTHYHSIE
paspaabl, CHIbHO H3MCHAIOTCA C H3MEHEHHEM TeMOepaTyphl, a TakiKe
JIPYTHX XapaKTepHCTHK, HanmpHMep, NPOHHIAEMOCTH ras3oB, BblIeas-
eMbix mpu crtapeHnu. IlpenBapuTesibHbie HCOBITAHUSI HYXKHBI, 4YTO6bI
BEIOpPATh TeMIepaTypy B XOAe HCNHBITAHUHA HJIM ONpeAe/]HTb ABE I Go-
Jee TeMnepatypbl HJAH H3MEeHEHHsI TeMMIepaTypel B XOA€ HCNBITAUH|
JJs1 BOCIIPDOH3BEJEHHsI YCJOBHH, HaubGosee NPHONHKEHHEIX K OXKUILa-
€MbIM YCJOBHAM 3KCIJIyaTaluH.
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22.6. dag oueuxn u3MeHeHl CYLLeCTBEHHBIX XapakKTepPHCTHK Ha
O0HeKTH! HCIBITaHHH MOXKHO BO3A€HCTBOBATh OJHOBDEMEHHO HJIM IEepH-
O WUECKH JHArHOCTHUYECKHMH (paKTOpaMil.

Kpurepiem KOHEYHOH! TOUKH MOXKET ObITh:

upo6oil MpH HCNBITATENBHOM HANPSIKEHHH;

npo6ofi npy nepeHanpsKeHHI, KOTOpoe MOXKHO NOJaBaTh NEePHOIH-
YKL

LOCTHXKEHHE YCTAaHOBJEHHOI'O YPOBHSI JHATHOCTHUECKOro (akropa.

JUEHKa 4YacTo BK/JIKOUYaeT YCKOPEHHOe HCIbITaAHHe 3JIeKTPIYecKOoil
VCTOHUHBOCTII B ONpeJeJeHHBIX YCJOBISX OKpPyXKaloLleil Cpeabl.

22.7. TlockonbKy HeJb3s 3apaHee YCTAaHOBHTH NPOGHBHOE HANPS-
Ai€ulie 1,18 LaHHOTO BpeMeHH, HeoOXO0 1Mo ONpeIeJUTh, HalpuMep, Ha-
apa xerns Vi, Vo, Vi u Vi, eclu HCHOJB3YIOT ueThIpe HaNpPSIKEHHS,
47)H0H MOXKHO OBLIO IJIAHHPOBATH BpeMs NMpo0Os AJAS 3THX HaMpxKe-
uinv Otnowenns Vs/V,, Vi/Veu Vi/Vs MOXKHO yCTAHOBHTL Ha
OCHOBAHHII ONBITA WJIH TNPEeJBAapPUTEJbHLIX HCNBITAHUA Ha aHaJOTrHYHBIX
MOAEIAX C HCOBITYyeMOH wu30JflMedl KOHKpPeTHOro THma. Hanmpuwmep,
Mo2KeT OBITb BBIOpaHO yactHoe oTHoenue Vo /Vi=V3/Vo=V,/V;=12.
AHATOTHYHO, HCXO/IS H3 ONBITA HJIH NPEIBAPHUTEbHBIX HCNIBITAHUEH, MO-
Ao BBIOPATh OTHOUIEHHE MHHHMAJLHOrO HCHBITATENbHOTrO Hampsixe-
Hus V) K pabouemMy HanpsixkeHnio V.

2 2.8. Pacnpejenenne BpeMeHu 10 1po6OsT OTAEJIbHEIX 00pasLoB
N7+ 1aHHOM Hanps:KeHuu V,; 4acTo MOMKHO MpeACTaBUTh B BUJE HOp-
Men:Horo pacnpeienenus I'aycca. MHorpa ero syuylle npeicTaBHTh B
BHJt HOPMAJBHOTO JIOTaPH(MMHUIECKOr0 paclpefeseHHs.

~ >TAHOBJIEHO, UTO NPUIOAHBI M JPYyrie CTATHCTHUECKHE pacrpeje-
Jdenud. B HacTosfllee BpeMs MHOTHE IiCC.1e10BaTeqH WIHPOKO HCIOJb-
3y« pacnpejaeieHne Beiify.aa, KoTopoe B HEKOTOPBIX caydasix Jyu-
i« $OpMa.lbHOTO JorapudMuueckoro pacmnpeieteHusi. B nepsom cay-
4i¢ (HOpMaJbHOE pacrnpeje/eHiie) CpPelHIO BeJIHUHHY paclpenese-
H1% OBIYHO NPIHUMAKIOT B KauecTBe MPeICTaBITe1bHOH XapaKTepHCTH-
KHOTOOYASLHE. DTOT NapaMeTp MOXKHO BBIYNICIHTBL MO (QopMmy.ie

j=n
= vt (1)
=1 "
Tut f; — ONpeses eHHble 3HAUEHHS BpeMeHH 40 npodos MpH Hanpd-
KeHun V;
1 — KOJMUYECTBO 00pPasilOB, HCNLIThBAEMBIX MNPH HaNpAXKEHHI
V, j=1,2..... n).

30 BTOPOM cJaydae (JorapudMuueckoe HopMaJbHOE pacnpejese-
HHe ) Jyulle MCNOJb30BATh CpelHee aorapuMuueckoe 3HaUYeHHE, KOTO-
Poe BBIUHCIAOT 110 popmy.ae

i=nlogt,,

lOgt[ —:.El m . (2)

Ha 370 3HaueHHe MeHble BJAHSET Kakas-JuO0 OonHA 4Ype3BblUaH-
HO E5ICOKAS BEJHUHHA,
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B oGonx cayuyasx MeAHAHHYIO BeJHUYHHY MOXKHO NMPHHSITL 3@ Mpef-
CTaBHUTENbHYIO XapaKTepHCTIIKY (cpeinee apu@MeTHUeCKOe HJH JOra-

rA-1
pHdMHUeCKoe BpeMst 10 npobos). ITo 3HaueHIle PaBHO BpeMeHH—g— ,
n
€CJIH 71— HEeUeTHOe YHCJIO I PAaBHO CDe/UIeMy 3HAYeHHIO BpeMeHd ——

n
Il BpeMeH ( -1 ) , €CJH n— UeTHOE.

[Tocneanuit meron gaer MeHee TOUHBIH pacueT mapameTpoB paipe-
JlesIeHu s, yeM neppble 1Ba (T.e. 6oJsiee BBICOKYIO CTAHAAPTHYIO OLIHOKY),
DAHAKO €e NPEeHMYIUeCcTBO B TOM, YTO HCHLITAaHHE MOXKHO IPEKPaTHTh,
KOra NpoBHTHl OKOJO MOJOBHHBL 00pasuoB. B ofHOM 3KCHepHMEHTe,
BKJIOUAIOUIEM HCIBITAHHS Ha HECKOJbKHX YPOBHSX HANpPSXKEHHHA, CJe-
JAyeT HCIOJNb30BaTh TOJABKO OAMH METOA ONpeJeseHHs pacueTHBIX rapa-
METPOB TMOMYAAUHH.

23. Meton ycKOpeHHs CTapeHHS NyTeM MuEBbl-
WeHHNsT 4aCTOTBH

2.3.1. Tlo obuemMy MpH3HAHHUIO, AJA CTApPeHUsl B pe3ysabTaTe I2ACT-
BHSl YACTHYHBIX Pa3ps0B CPOK CJAYKObl NIPH AaHHOM HaNpSKeHI4 00-
PATHO NPONOPUHOHAJEH YACTOTE, II0KA YHCJIO ¥ IHEePrus paspsaios 3a
NepHoid MOCTOAHHBL. DTa THIOTe3a CNpaBelJHBa TOJAbLKO 10 ONpel2JeH-
HbIX YPOBHEH 4acCTOThl, YCJOBHI UCIBITAHHS W THIA CHCTEMBl H30FILHH.
D10 He MOxKeT OblTh o6uiMM npasuiom. CrtapeHie, Bbi3BaHHOE Ipyru-
MH NPHYHHAMH, KPOMe UaCTHYHBIX pa3psaAoB, MOXKET ObITb YCKGPEHC
W Heé B COOTBeTCTBHH C 3THM 3aKOHOM. JlH3jeKTpHueckHe TNOTEepH,
VBEJHYHBAIOIHECS C MOBBIIEHHEM YacTOThI, HE MOJXKHBI CyLIecT3eH-
HO BJHUSATH Ha TeMmepartypy obpasua, Ba:KHO cjaeiuTb 32 3TOH TeMme-
paTypoil U perucTpupoOBaTh ee.

Kax u B ciyuae yCcKOpPeHHS CTapeRUs NMyTeM MOBBILIEHHS Hampaxe-
HH#, J1000e YCKOpPeHHe IOBbILIeHHeM YacTOTh AONYCTHMO TOJbKD MO-
cJie TILATeJbHOTO A0Ka3aTeqbCTBAa OOOCHOBAHHOCTH €ro INPHMEHSHHUA.
OnblT MOKa3aJ, YTO HEKOTOPble CHCTEMb] H30JSIHH He HYXKHO Moigep-
raTh BO3IZEHCTBHIO 4acTOT BhILIe HECKOJBKHX COT lepw, Toraa Kak Apy-
rHe JaloT OYeHb OOOCHOBAHHbIE Pe3y.bTAaThl NPH BO3AEHCTBHH Y:ilTOT
B HECKOJIbKO ThicaY ['ep.

2.3.2. Ias cucteM, paboraromux Ha wactorax 50—60 I'u, He yexo-
MEHAyeTcsi IPUMEHSThp HPH HUCHOBITaHHuAX dactory Boiwe 1000 Iy Ges
TUIATeJbHOTO HCCJIeLOBAHUSA.

B HekoTOpBHIX cayuasgx peKoMeHAYyeTcs NPOBOAHTH 3TH HCNBIT 1HHSA
B JOTIOJIHEHHE K HCHBbITAHHAM ¢ MOBLIUIEHHEM YPOBHS HaANpAXKEHH:A MPH
NPOMBILIJIEHHOH yacTtoTe. B 3TOM cayuae pes3yabTaT HCOBITAHHS C [OBSLI-
L1eHHEeM 4acCTOThl MOXeT ObiTh NpeoOpa3oBaH B 3KBHBAJEHTHBIH CPOK
Cay:KObl NPH NPOMBILIJEHHOH YyacToTe. MeTOAB MOTYT yCTaHaB/H3aTh
yCJOBHS, NMPH KOTOPBIX Pe3yJabTaThl BHICOKOUACTOTHBIX HCIBITAHHK MO-
JKHO TIDHHSATH 3KBHBAJIEHTHBLIMH pe3yJ/JbTaTaMH HCHNBITaHHII NpH pado-
yefl yacToTe, yMHOKHB BpeMsl Ha OTHouweHHe uacrtoT. Koraa xopouwic
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1I3BECTHBI MeXaHW3MBI CTAPEHHS, METOAbl MOI'YT YCTAHOBHUTb YCJOBHS,
OPH KOTOPBIX MOXKHO CUHTATh AOCTATOYHBIMH HCIIBITAHHA C YaCTOTHBIM
yCKopeHneM (€3 cpaBHeHHS C pesyJbTaTaMH HCNBITaHHsA NpH pabouek
JaACTOTE.

2.4, Merojanl HCOBITAHUHA JJis OLEHKH YCTOHYHBOCTH CHCTEM H30Jif-
1M JIeKTPOoOBOPYAOBAHHA K 3JEKTPHUYECKHM HArpyskaM JOJIXKHBI
BNJIIOYATH OMHCAHHA, NAIOlIHE CHOE MpeACTaB/eHHE O LeJsIX KOHKpeT-
HLIX HCObITAaHHH:

a) AaBaTb CTATHCTHUYECKYIO COMJIaCOBAHHOCTb pe3yabTaToB TMpH
AOCTATOYHOM HAayYHO-TEXHHYECKOM 00OCHOBAHHH;

6) obecneuuBaTh MOJyUEHHE AAHHBIX, He 3aBUCALIHX OT HCMbITATE-
Jed;

B) olecrneudBaTh CBEJEHHs, COrJiacyIOllHecs ¢ ONBITOM 3KCIJayaTra-
11 B OOUIENPHUHATHIX PaMKax.

25. Tam, rge 3To BO3MOXKHO, AJisI OUEHKH CHCTeM H30JsLHU cJe-
1,€T HCIO.Ib30BATh TO 000PYAOBAHHE, YACTBIO KOTOPOTO OHH SIBJASIOTCS.
Onnaxo, Korjga pasmepnl H yA00CTBO TPeOYIOT 3TOTO, CHCTEMBI H30Js-
L4 MOMKHO OLleHHMBATh Ha MOAEJSIX, a HE HA peasJbHOM 00OPYLOBAHHH.
MeToabl HCIBITAHWHA MOJMXKHBI BKJIKOUATH ONUCAHHE MOJEJEH, ecJH OHH
HCNOJB3YVIOTCS; MOJEJAb MOXKET BK/IIOYaTh HECKOJBKO CHCTEM H3OJISIIHH
HJ14 HCOBITYeMbIX 00pasloB.

Moaenn AOMXKHBI BKJIOYATb CYLIECTBEHHBIE 3J€MeHThl 000pydOBa-
H:19, 0COOEHHO T€, KOTOpPble HCIBITHIBAIOT 3JEKTPHYECKHE HAaTrPY3KH.
Onsako HHOTHA YCTPOHCTBA, paclpejeqsioulie HaNpsixKeHHe, HYXKHO
npacrnocadaHBaTh K HCIBITaTEIbHBIM Harpy3kaM.

B MeTo1aXx HCHNBITAHHH AOJXKHO ObITh ONpeAeJeHO MHUHHUMAJbHOE
4iCa0 Moaeaed 1 o6pas3noB  AJS HCNBITAHHH B KOHKPETHBIX YCJOBHAX
CTapEeHHs, 1.5 TMOJYYeHHS JOCTAaTOYHO CTATHCTHYECKOH TOYHOCTH.
Ueum wupe paddpoc BpeMeHH A0 Npodos MexAy obpas3uamd Ha Kax-
AOM YPOBHE 3JI€KTPHUECKHX HATPy30K, TeMm OoJbllee KOJHYEeCTBO 00-
pacloB Tpedyercsl A AOCTHXKEHHS NMPHEMJEMOH CTENeHH NOBEepHS.

[TosToMy uHCIO OOBEKTOB AJIST HCHBITAHHH Ha KaX[A0M yPOBHE Ha-
TPY30K ONpENessiOT CTATHCTHUECKHM aHaJIH30M pa3bpoca BPeMeHH 0
npo6osl U CTeNeHblo :KeJaeMOH TOYHOCTH IPH ONpelesieHHH CPefHerg
cpuka cayx6el obpasua. MHoraa B KayecTBe pacdeTHOH BeJHYHHBI
3TOH XapaKTEPHCTHKH HCIONB3YIOT MEJHAHHOE 3HAaUeHHe.

YToO6bl MOATBEPAHTh THIHYHOCTh OOBEKTOB UCIBITAHWUH [Js HCIBL-
TVEMBIX CHCTEM, MOXKHO NMPOBECTH IPeIBapHTE/IbHbIE UCIbITAHHS.

2.6. Ciregyer OTMETHTb, YTO pe3yJbTaThl OUEHKH 3JEKTPHYECKOH
YCTOHUHBOCTH B PAa3HBIX YCJOBHAX OKDYyXKawlleH cpeabl HE MOTYT CO-
NOCTABJAATLCS HEMOCPEACTBEHHO.

[Ipu3HaHo, YTO OCOOGEHHO 3HAYHTEJbHBIM SIBJSAETCS BJHSHHE TeM-
neparypbl Ha YCTOHUYHBOCTb K 3JIEKTPHUECKHM BO3JEHCTBHAM, HO Xa-
pakTep 3TOTO SIBJIEHHS 3aBHCHT OT YCJIOBHI HCNBITAHHS H CHCTEMBI H30-
asigyit. Tlpu ycTaHOBJIGHHH METONOB HCOBITAHHH 3TOMY HYXKHO YACJAATH
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ocoboe BHUMaHHe. Mcnbitanus caelyer NPOBOJAUThL NPH ABYX H OoJee
TEMIIEpaTypax, OXBATHBAIOIHX BeCh AHANa30H pabouyux TeMmeparyp.

Korpa o6opynosanue paGoTaeT B 0COOHIX aTMoc(epHBIX YCAOBHSAX,
(Hampumep, B XHMHYCCKH AKTHBHOH Cpele, IbIJIH MU B KHAKOCTH),
YCJIOBHS HCHBITAHHH MOIYT BOCIIPOH3BOAMTbL YCJOBHS SKCHIyaTallHH.
[IosToMy B Takux OCOOBIX CJIyYasix YCJOBMS OKDYXKaloUleHd cpeabi 10J-
3KHB! OBITh OTOBODEHB! B METOJ€ HCIBbITaHHH,

2.7. MeToiBl HCNBITAHHH J0JAXKHB YUHTHBATHL BO3MOKHOE BO3AeH-
CTBHE NPOAYKTOB DA3JIOXKEHHS CONYTCTBYIOLIHX MaTePHAJOB Ha CHCTE-
Mbl H3oasunu. Takue mMartepuadbl MOI'YT OBbITb YACTbIO CHCTEMBI H30-
JAIUH WM CONpHKacaroulelics 4acTblo MeXaHWUeCKOH ONOpPBI, CaMoro
000pYZOBAHUA HJH OXJaXKILAIOWIEro CPeAcTBa. BeHTHALHS, HCIOJAb-
3yeMas NIPH CTAPeHHH OOBEKTOB HCIBITAHHI, HE OJMXKHA CYLIECTBEHHO
BJHATb Ha MeXaHH3M CTapeHHs, OOBIYHO AeHCTBYIOUHH NpH 3KCIIyaTa-
nun. Cieayer o0paTHTb BHHMAaHHEe Ha yHaJeHHe HJIM COXPaHeHIie npo-
AYKTOB Pa3JIOkKeHH.

2.8. Texunueckne TpeGoBaHHs K yPOBHAM 3JEKTPHUECKOH Harpys-
KM, YacToTe M APYTUM VCJOBUSIM HCHBITAHHH HOJZXKHBI BKJAIOYATH JO-
IYCKH IO YCTAHOBJIEHHBIM BeJHUHHAM. JLOJKHBI OBITH YUTEHBl UHCJIO H
TPOAONKHTEIbHOCT IIEPEPHIBOB MOAAYM HampsxKeHHd. Bo MHorux
caydyasx HalpsiKeHHe NOAJepKHBAJdH B mpelenax =2 9% ycradoBjeH-
HOH BeJIHUHMHBI C KpPATKOBpeMeHHBIMH (MeHee 5 % BpeMeHH) OTK.IOHE-
HASAMH 10 ==5 %.

2.9. Tlpu oueHKe CHCTEM H30JSILHH C MOMOILBIO YCKOPEHHHX (yHK-
LHOHAJBHBIX HCIBITAHUH BA’KHEIM HCTOYHMKOM OLUHOOYHBIX BBHIBOJOB
SIBJISI€TCST TPYAHOCTb OOHApyXKEHHS BO3MOXKHBIX H3MEHEHHH MeXaHH3-
MCB CTapeHHs, KOI'[a YCJOBHS HCIBITAHHH OTJHYAlOTCH OT Padoyux.
Puck BospacTtaer ¢ yckopenueM HcnblTaHui. [losToMy HeoGxoauMo
IpOBepATh COOJIOAEHHE YCAOBHI HACHTHUHOCTH MEXaHH3MOB CTapEHHs
NDH HCNLITAHHH H NPH IKCIJIyaTaLHH.

[Ipu ouenke Moryt GBITH YUTEHBI CJACAYIOLIMEe H3MEDPEHUS H HaO6JII0-
IeHHds:

a) JH3JEKTPHUECKHE HOTepH;

6) aMIJIUTyda U paclpelesieHHe BO BPeMEHH YACTHYHBIX PaspsAoB;

B) H3MEHeHHe KDYTH3Hbl KPHBOH 3aBHCHMOCTH MeXIy YPOBHEM
Harpy3KH H BpeMeHeM Ji0 npobosi;

I') H3MEHEHHE CTaTHCTHUECKOTO paclpele/eHHss BPEMEHH A0 Npo-
bost;

) H3MeHeHHe MecT npoboeB U HX BHEIIHEro BHAA.

Bo3MOXKHBI JONONHUTENbHEIE METOAB KOHTPOJA.

Bce npueMbl KOHTPOJISI MEXaHH3MOB CTaDEHHsi He JOJIXKHH OKasH-
BaTh 3aMETHOrO CTapslliero BO3AEHCTBHs, CPABHHMOrO CO CTapeHHeM
ODH HCILITAHHSIX.

2.10. Moryr okasarbcsi NOJE3HBMH METOAbl AHATHOCTHKH H KpHTe-
PHH KOHEUHOH TOYKH, KpOMe 3JeKTPHUYecKoro npobos.
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MeTtoapl guarnoctuky onucansl B 'OCT 27905.2—88.

Bri6paHHble MeTOAB! JHATCHOCTHKH JOJKHBI GbITh yKa3aHbl B METO-
IHKax HCMOBITaHU{. MHOrHe AMATHOCTHUECKHE H3MepPeHHsi MOMKHO Mpo-
H3BOANTh, HE IIpepbiBasi NJHTEJNbHBIX HCIbITAHHHA. [[pyrue mnpHeMbl
JHArHOCTHKH MOYKHO HCHOJb30BATh B NPOMEXYTKAX MEXK/y HCIIbITA-
HHSIMH TI0CJIe OTKJIOYEHHs HaNpsi:KeHHsi oT 00pasioB, HANPUMEp, NPH
NPOBEPOUYHBIX HCIBITAHHSAX HA CTOHKOCTh K NMEPEHANPSIKEHHSAM, BOC-
NPOH3BOAALINX TEPErpy3KH INpH 3KCIyaTailud. Bce puarnoctHueckue
H3MepE'HHH HE 0J2KHbI OKa3biBaATb 3dMETHOI'O 3(1)(1)61(”[‘21 CTapeHHH,
CPaBHHMOTO CO CTAPEHHEM IIPH HCIBITAHHSIX.

3. BAPHAHTbBI METOJ 0B HCHIBITAHUA

3.1. B meTo1ax HCIBITAHUHA MOXKET ObITh OFOBOPEHO, UTO BCE OGBEK-
Tl HYZAHO HCIHBITHIBATH NMPH (PHKCHPOBAHHBIX YPOBHSX 3JEKTPHUECKHX
Harpysox o npo6osi. B pesyJjbTaTe 3THX HCIBITAHHA MOXKHO NOJYIHThH
XapakKTepHble 3HaueHUss BpeMEHH 10 NMpo6os Ha KaxkKAOM yDOBHe Har-
PV3KH H HHTEPIPETHPOBATH HX.

3.2. B 0co6BIx cayyasx BO3MOZKHO NIPOBECTH HCIBITAHHSI Ha 3Je€K-
TPHYECKYIO YCTOHUHBOCTb C IOBHILIEHHEM YPOBHS HAarpy3Ku JAJas KaxK-
JOro o0beKTa HCNBITaHHH.

[Tpu 31OM HE06X0AMMO yKa3hlBaTh, B JONOJHEHHE KO BCeM yXKe yIO-
MSIHYTBIM YCJOBHSIM HCNLITAHHH, ONpELENeHHYI0 MaTeMaTHUecKylo 3a-
BHCHMOCTb MeX/y YPOBHEM HAaTrPy3KH H BpeMeHeM 10 nmpobosi, a TakikKe
METO/ TPHBEJEHHs BCEX Pe3YJbTATOB HUCIBITAHHI K OOUIAM 3HAUEHHSAM
BPEMEHHU HJH YPOBHS HarpysKH.

IlpoBepka HeM3MeHHOCTH MEXAaHH3MOB CTapeHHs OCOGEHHO BaxKHa
JJIs] HCIBITAHHUST 3J€KTPHYECKOH YCTOHYHMBOCTH C IMOBHIILIEHHEM YPOBHS
Harpysku. [IpuMep Tako# METOLHKH ONHCAH B IIPHJIOKEHUH.

3.3. B HHKJIHAYECKHX HCIbITAHHSX MOTYT OBITb HCIIOJb30BAHEI ITOC-
TOsIHHBle JHGO MOBHILIAIOHNIHECS YPOBHH HAarpy3ok. Kaxkabplli nmuka He-
ObITaHHH J0JKEH BKJIOUATH BO3[AEHCTBHSA 3JCKTPHUECKOH HArpy3KH.
Heo6xoaumMo yCcTaHABAHUBATb HPOAOJKHTEJIbHOCTh KaXKIOr'o LHKJA.
Ec.iu mepenanpsiKeHUsi pacCMaTpPHBAIOTCS B KauecTBe (GakTOPOB CTa-
peHus, TPU 3KCIAyaTaLHH CHCTeM H30JSLHH A0JKHa GbITb OroBOpEHA
TakXKe MePHOAMIHOCTh MOLAUH NepeHanpsiKeHus. B Meromax HcmblTa-
HHH AOJXKHB OBbITh yKa3aHbl YHC/JI0, NPOAOJKHTEJNbHOCTh H YPOBEHb
BO3JeHCTBUSA TAKHX NMOAAY.

3.4. PesyabTaTtel HCOBITAHHH MOrYyT OBITb IIpeACTaBJEHH Ha rpa-
(duKe ¢ yKasaHUeM CPEIHHX H MeJHAHHLIX 3HAYeHHH BpPeMeHH J0 Npo-
60s51. MOXHO HCIOJB30BaTh JOrapHPMHYECKYIO HJIH NOJyJOrapH(pMH-
4ecKylo KoopAHHaTHylo OyMary. [IpeAamouTHTe/bHO HCHOJb30BAaTh
rpagHk c Jyumel JHHEAHOCTHIO.

MeTtoauKa MoXeT GLITh BBIOpaHa Ha OCHOBAHHH OMLITA.
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Ecau npHMEHAIOCh YCKOPEHHE IyTeM MOBBILUEHHS KaK yPOBIs Har-
PY3KH, TaK H 4aCTOTHI, TO rpa(HK HYKHO CTPOHTb AJSI KaxKAOH yacro-
Th. B sTOM ci1yqae, eciu pe3ysbTaThl IPU OAHOM YDOBHE HalpsKEHHS
H ABYX YaCTOTaX [Jdal0T COOTHOILIEHHE BPEMEHH JO0CTaTOUHO BJIH3KOe
06paTHOMY COOTHOIIEHHIO YacCTOT, TO YJydllaeTcss HHTeprpeTauus pe-
3yJABTATOB.

ITpu oumenke 3aBUCHMOCTH MEXKAY YPOBHEM 3JEKTPHUECKOH HATPYy3-
KII 4 BpeMeHeM A0 NIPo6H KOOPJAHHATH STHX 3aBHCHMOCTEH AOJIKHBI
ObiThb TPafyYHPOBAHBl B JeHCTBUTC/AbHBIX 3HAUCHHSIX BpPeMEHH (HaIpH-
Mep, B yacax) JuOO B Ipejesax HCNBITaHHI, JHOG0 3KCTPaNoJHPOBaH-
HO.

OpHako 3KCTpamoasinuu He 00sA3aTeJbHO OYVAYT OTpaxKaTb CPOK
c1yK 06l 060pYyA0BAHHSA B a0COMIOTHBIX BEIPAXKEHHAX.

IIpu HCHBEITAHHH CHCTEM H30JALHH B LeNsiX eIHHOOOpa3Hsi MeTOLOB
CJeyeT YKa3biBaTh:

a) npefenbl SJAEKTPHUECKHX HArpysok, 3a KOTODHIMH 3HaueHHs
YCTOHYHBOCTH CHCTEM H3OJSILHH MOTYT OBITb 3KCTPalOJHPOBAHHI, HJIH
J0 KaKoro npejesia MoxeT ObITb BBIIOJHEHA 3KCTPANOAALHSA;

6) maremartuuecxas oO0pabGoTKa JaHHBIX, BKJAIOUAsl BHIpaXKeHHe JO-
BEPHUTEJbHBIX [1PENEJIOB;

B) IOTOJHHTE/bHBle OFpaHMYEHHS, Kacalollhecsi 3SKCTPaNoJsiiy
# pa3bpoca AaHHBIX, €CAH 3aBHCHMOCTD MeXIY 3/JeKTDHUECKOH Harpys-
KON ¥ BpeMeHeM J0 Npofosi B HCIOJNb3YEeMOIl CHCTeMe KOOPAHHAT He-
JIMHeHHa;

I) 3HAYeHHHA 3JeKTPHYECKOH Harpy3KH HJIH BPEMEHH, HCIOJb3ye-
Mbie AJ5l pacueTa pafOuYMX XapaKTEPHCTHK CPABHHBAEMBIX CHCTEM H30-
JALHH.

Manoxennble BrLIe cO0OpaKeHHsT MOFYT ObITb Pa3JUYHBIMH IJIS
PasHBIX THIOB 00OPYAOBAHUS U CHCTeM H30/ALHH. COOTBETCTBYIOUIHE
CTaTHCTHYECKHe pacnpejesneHus H Maclutal NPHMEHseMHX npeodpa-
30BaHHH MOTYT TakXKe ObITh PasaHUHbIMH.

Jas ciayyaeB, KOrAa 3aBHCHMOCTH MeXAY 3/JEKTPHYECKOH HATPY3-
KOH M BpeMeHeM 10 Nnpobos A/nsi CPABHHBAEMBIX CHCTEM H3OJIALHH CO-
BepLIEHHO HEeCXOIHBl HJH HeLOCTAaTOYHO MapaJJen]bHbl B rpaduuec-
KOM TIPEJCTaBJIEHHH, NOJIKHE OBITh YKa3aHbl 0cOObIe OrpaHHYEHHUS.
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IIPHJIO)KEHHE
Cnpasounoe

METOAbl HCIILITAHUSA NPH CTYNEHYATOM NNOBbILIEHUH
HANPSDKEHUS

1. OrtnenbHble 3HAueHHs1 BPeMeHH AO Mpobost TIPYNNLl ONHHAKOBHX 06pa3uos,
HCNILITYeMBIX NPH OAHHAKOBOM HANPSKEHHH MOTYT H3MEHAThCS B ACCATh Pa3 M Jaxe
Gosipllle, a OTHOIIEHHE MAKCHMaJbHOTO BpeMeHH K MeJHaHHOMY HJH cpefiHeMy Bpe-
MeHH 0 mpo6osi MoxeT 6vITh 3:1 nan Goabuie. ITosaTtomy BpeMs A0 nmpo6osi MOCJEeIHIX
06pa3uoB HaMHOro 06oJblile CPeAllcro WIH MeLHAHHOTO BPEMEHI, KOTODHIC SBJSIOTCA
BeCbMa HEHHBLIMH BEJHUMHAMH [AJs 3THX HCOBITaHHA. MOXHO COKpaTHTh MOJHOE Bpe-
MS HCOBITaHHS BceX 00pasioB, NPHMEHIB CTYNEHYaToe IOBHIUEHIIE HCHBITATENLHOTO
HaNpsXKeHusI.

MoHO NpUMEHHTb TaK:Ke KOMOGHHHPOBAHHLIE MeTOJ1 — IOJAaBATb HaNpSXKeHiie
COOTBETCTBYIOLLEE MeANaHHOMY BpeMeHI J0 Npo6os, a 3aTeM HepPelTH K CTYNEeHYaToMy
MOBLIIEHHIO HANPSKeHIs.

2. Tlpu ucHBITaHHAX CO CTYNEHYATHM IOBHIIIEHIIEM HanpsiKeHHs, Heo$X0IHMO
BHIGpATh MaTeMaTHYeCKOE IPaBHIO PacyeTa pe3yJbTaTOB.

BeLTH mpepsioKeHbl pas3iMyHbie MaTeMaTHIecKHe hOopMyJIbi:

VAT=A (1)

(V—V ) *T=A (la)
T

V=VO—NlogT;- ) (2)

rae V u T cOOTBETCTBEHHO — INOJaBaeMoe HalpsikKeHHe W NPOAOJKHTEJbHOCTL ero
BO3JeHCTBHS;
Vo u Ty — mapa wacTHHIX BeJHYHH,;
A, B u N — noctosiHHble, CBORCTBEHHbIE HCHBITYEMBIM CHCTEMAM.

Jns o6ocHoBaHus 3THX GOpMYa OBLIH ONYGJHKOBAHBl Pa3dHYHbIE TeOpeTHYeCKHe
uccenoanus. Hexoropble aBTOpH NpliAepikuBaloTes ABYX ¢ymKuui tuma (1) c pas-
HBIMH K03¢dHIHEHTaMU 10 06edM IpaHiLaM HEKOTOPOro npefe’aa BPeMeHIl.

B HacrosimeMm oTuerTe NPHHATO MaTeMaTHuecKOe BhlpaxkeHne (1), KOoTopoe MOXKHO
3amHcaTbh Kax

klogV+logT=log A.

I'paduuecks ero MOXHO HPEACTAaBHTb B JOrapu(PMHUUECKHX KOOPAHHATAX B BHIE
NpsAMOH JIHHUH.

SToT Mero[ NPUMeHHM, Korja £ (KpyTH3Ha KPHBOM JIEKTPHYECKO# YCTOHUUBOCTH
Ha JorapudpmuueckoM rpaduxe) npuOJIH3UTEIbHO YCTAHOBJEHA IO Pe3yJabTaTaM Ipei-
LIECTBYIOUINX HMCHBITAHHA HJIH HCMBITAHIH Ha 3JeKTPHUYECKYIO YCTOHUHBOCTb, HOJYyUeH-
HBIX 1O AOCTHXXEHHSI MeJHaHHOTO BpeMeHH RO mpo6osi. KoHeuHhe Touku AJis GoJee
NPOYHbLIX 06pasuoB WM  APYrofl He HCIBITAHHOH Irpynnel  aHAJOrHYHBIX 06pa3UOB
MOXKHO OIpeNeJHTb II0 3TOMY MeTOAY CTYNeHYaThiM NOBHIIECHHEM HANpPSKEHHSA CO
3HAYHTEJbHOH 3KOHOMHEH BPEeMeHH.

B cayuasx, Korjga k HeH3BeCTHO, MOryT ObiThb HCHOJB30OBaHHl JpYrHe MeETOALL C
Ipyroit Teoperuyeckoii ocHoBofi. Mix onucaHue umeercs B Jureparype, HO He fBJsercH
NpeAMETOM HACTOSLIEro OT4eTa.

3. C yueToM JnomymlieHUs, H3JOXKEHHOrO Bbille, HanpsikeHHe V' =aV, nomanHoe
3a BpeMs T’, OTHHMaeTr OT CPOKa CJYXKObl 4acTb, S5KBHBaJeHTHYI0O [OJauye HampsixKe-
Hug V 3a Bpemsa T, ecaun
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k
OcoGenno npu BuGope a= ' 2 nojaua wanpsokenns V; 3a spemst T; 5KBH-
sajlenTHa nopave HanpsokeHust aV; 3a Bpems T';f2. Ilpu ucrmoNb3OBaHHH n 06pa3ioB
HanpsXeHue NOAAIOT CTYNEHSMH B reoMerpudeckoii mporpeccuu Vo, aVo,..., arV,
ans speMenn To, Ty ..., T pHa Bce 06pasibl.
Ecan ncnbityembii ofpasen npo6ut npu HanpsxeHun afV,, obmee Bpems T,,
SKBUBAJICHTHOE 5TOMY HATPSXKeHHIO, COCTaBHT

T, T T

T, =_" 4 —__ _ _p=1

=t et T+ T (3)
Toraa cpok cayx6bl  paccMaTpuBaeMoro o6pasua mnpu Hanpsxenun aPV 6yner

T4, ¥ B COOTBETCTBHH C ypaBHeHMeM (1) MOXHO NPHHATH, YyTO IPH JIOGOM HANpSIKe-

HHM V cpox cnyx6er 6yner T, ecnu

VAT=(aPV ) T, (4)
Ecan ucnonb3oBand n o6pasuoB, TO KamAOMY COOTBETCTBYeT Napa 3HaueHuH
(@PVy)i; Tgp mpu i=1 mo n.

Urobbl yCTAaHOBUTH DacHpefelieHHe BeJIHYHH OTHOCHTENbHO STHX O6pasLoOB, JIETKO
NPHBECTH BeJAWUYMHBE, HalJeHHBle 0 ¢dopMyae (4) nas kaxjaoro obpasua, K 3Haye-

=n
HMSM, COCTBETCTBYIOUMM MelMaHHEIM 3HaueHuaM BpeMenu (T, )f-=1 , TaK Kak 3TO
14

n+1
BpeMs NPHHATO B KAyeCTBe COOTBETCTBYIOLIEro Ipo6ow o6pasua ——§—, eclH n Heder-

n
HOE, Wi}l CPeJHeMy K3 3HAUEHHH BPEMEHH, COOTBETCTBYIOWIHX 06pasuaM —5— H

\

n
(—()—‘—H ) , ecau n vetdHoe, Ilpemamosioxum, yro 310 BpeMs T . Has xaxgoro o6-

pasia ¢ TOMOIUbI0 ypasHeHHs (4) OydeT BHIYHC/IEHO HamNpsiKeHHe, COOTBETCTBYIHOLIee
5TOMY CPOKY CJYXKObi, 4TO LACT 7 HANPSXKeHHd V7 , COOTBETCTBYIOWIUX CPOKY CJYXK-
66l T,,. 3 3THX 7 3HaueHHH HaNpsKeHHUT BHYHCIAIOT CpelHee HANPAXKEHHe AN
rpynnu c6pa3unos
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Bruncnsior Takxke 3/eMeHTBl, OTHOCAILHeCS K pa3dpocy, HampHMEpP, COOTBETCTBYIO-
fllee CTaHZapTHOE OTKJIOHEHHE
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4. Ecan 6blAH  HCHONb3OBAHBI UeTHIpe IPYNNbl 06pasuoB, NS KaxAOk rpynmsl
ONpeAeNsloT cpelHHe 3HaueHHs V,, cOOTBeTcTByMOMue BPeMeHH T, , a TaKke CTaH-
RapTHHE OTKJIOHEHHS S.

KpuByio cpoka cayx6bl MOXKHO TaK¥XKe IOCTPOHTb Ha JIOrapupMHYECKOH MHUJIH-
MeTpoBO# Gymare.

Ecau ponyiueHus, AaHHEe B II. 1 TOYHBI, TO yeThIpe TOYKH pasMellanTcs Ha
ONHOH J¥MHMH, HJAH GOJiee TOYHO, MOXKHO INPOBECTH NPAMYIO JIHHUIO B JOBEDHTEJNbHBIX
npegenax nmpu 95 Y% cpeIHHX 3HAUEHWH HANpSXKeHHs, a KPYTH3HA 3TOH NPAMOH ¢ Jo-
rapubMHuIeCKUMH KOODAMHATAMH COOTBETCTBYeT Kosdouunenty k dopmynn (1).

IKcTpanoasuus HeBO3MOXKHA, ec/i 06a 5TH YC/IOBHs HE BEINOJHAIOTCS.

5. Kom6uHHpoBaHHAA METOAHKA HCNBITAHUS

TlocTossHHOE 1O BeJHMYHHE HANpsiKeHHe — MOBBILAOLIeeCS HaNPSXKEHHE.
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Ec/iu XapaKTepHCTHKH HCOLITYEMBIX CHCTEM H3OJSLMH ROCTATOYHO XOPOWIO H3-
BECTHH], 4YTOO6H BHIGPATh HCXOJHOe HanpsXKeHHe Vo T4KHM, uTO NOJOBHEA 06pa3ioB
6yner npo6ura B TeueHHe BPEMEHH, NPEAYCMOTPEHHOrO AJf HCNHITaHUI, TO SKOHOMHSR
BpeMenH OyaeT MaKCHMaJbHOH.

Ilo 3roii MeToxuKe NMPOAOKHTeNbHOCTh nojpaun Ty manpsxeHus Vo Ha nepsof
CTYNEHH 3apaHlee He ycraHnasausaloT. OHO COOTBETCTBYET BPeMeHH o NpoGos gucna

n
_n_2+__ , €CJH n— HeyeTHOe, HIU (-2——|-1 ) eCIH 11 — YeTHoe.

Iponosmxutenpuocts nopaun Iy, Ty, ..., T, NOCACAYIOMIN CTyNEHEH HAMPAXKEHMNS
Vi=aV,, Vo=a?V, u T. . MoXHO G6yner cieinaTb npuGMI3HTeNbHO paBHOK To/10;
TIPH 3THX YCJOBHSIX MOXHO OXHAATh, YTO MOcJeNHHI o6pa3el 6yneT NPOOHT 3a BpeMs,
paBHOe mau Menbluie 1,4 T,

Kpome Toro, MegnaHHoe 3HaueHHe NPOGHBHOrO HANPSXKEHHA KaXAOH rpynnst 06-
pasuoB onpejessior 6e3 NpeJBapHTENbHOrO JONMYIIEHHS N0 3aKOHY CTapeHHs.

dra MeTOAHMKA HCIBITAaHHA MOXKeT GHITh peKOMeHAOBAaHAa Oco0eHHO, KOria B pe-
3yJabTare MpeiBapHTENbHBIX HCIBITAHHA YCTAaHOBJEH HCXOJAHLIH YPOBeHb HCIBITATE/b-
HOTO HampsikeHus V.

06pa3uoB
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UH®OPMALHOHHBIE JAHHDIE

. PABPABOTAH U BHECEH MuHHCTEpCTBOM 3JIEKTPOTEXHHYECKOM
npombiuieHHoctd CCCP

UCITOJTHUTEJH

A. B. XBaJubkoBckuil, kauj. texu. nayk; E. W. dpowens, xaug.
TexH. HayK; B. I. Baiichennn,

. Nocranoenenuem locypapcrrenHoro komutera CCCP no craHpap-
tam or 25.11.88 Ne 3842 mexpyHapoiHbit crampapt MIK
727—1—82 «Ouenka ycTOHYMBOCTH CHCTEM H30JAUMH 3JeKTPOOGO~
PYAOBaHHA K JAJHUTENbHOMY BO3JIEHCTBHIO 3JEKTPHYECKOTO MOJS.
Yactb 1. OGumiuHe mNOJOXKEHHS W METOAL OLEHKH, OCHOBaHHbie Ha
HOPMAJbHBIX pacnpefeNeHusx» BBeJeH B JeHCTBHe HenocpeiCcTBeH-
HO B KauecTse rocyjpapcrsenHoro craupapra CCCP ¢ 01.01.90

. BBEIOEH BITEPBBIE

. CCbUIOYHBIE HOPMATHUBHO-TEXHUYECKHE JOKYMEH-
Thbl

TIyHKT, B KOTOPOM O6o3HayeHne QO603HaueKi2
npuBelIeHa cchlika craHgapra M3K rocylapCTBEHHOTO CT.H1apTa
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