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Hacrtoaumun# crangaprt colepXKHUT peKOMeHAAUUH Mo pa3padorke
METOIOB OLEHKH YCTOHUHBOCTH CHCTEM H3OJAUHH 3JEKTPoOoOOpYyLOBa-

HHSi K BO3J1€HCTBHIO 3J€KTPHYECKOTO MOJA NPH PYHKIHOHAIbHBIX HCIThL-
TAHHUAX.

1. CTAPEHHE NOoad JEUCTBHUEM DJEKTPHUYECKHUX HATPY30K

1.1. I'1aBHOH UeJbl0o HCOBITAHHH SBJAETCSA ONpeAeJeHHe H3MEHEH U
CYUWIECTBEHHbIX XapPaKTEPUCTHK CHCTEM H3OJALHH MPHU Pa3HOl CTenexd
BO3AEICTBHS 2. T1eKTPHUYECKHX HAarpy30K, HENPEePBIBHBIX 111 HHKJHYEC-
KIIX.

DTO JOCTHTaeTcsd NyTeéM HeNpepbiBHOTO H.IH  NEePHOJIHYECKOro BO3-

JeHCTBUSg HAa MoaeJaH (uJH Ha caMo O0OOpYIOBAHHE ) KOHTPOIHPYEMbIX
3IEKTPHUECKHUX HArpysoxk.

1.2, DsekTprnueckue HArpy3KH, npHaaraemMble K cCHCTeMaM H30JA0MI
MOTYT BbI3blBATb CTApeHHUE, BbipazKalolieecd B OJTHOM IMPOABIECHHH K
B COYETAHIIH HEeCKOJBbKIIX NPOABJEHHH, I'VIABHbIE H3 KOTOPHIX:

BO3J1€HCTBHE YACTHYHbLIX pPa3pAm0B, KOraa .10Ka/JbHasg HATNPAKEH-
HOCTb NOJI9 TPEeBbilIaeT IJeKTPUUECKYIO TIPOYHOCTL KHIAKHX HAH ra-
5000pa3HbiX JIH3JEKTPIHKOB, BXOAAUIHX B CHCTEMY HJIH NPHVBIKAOIIX
X HEeIl;

BO3.1€HCTBHE TOKOMPOBOAALIHX MOCTHKOB;

BO3J€UCTBHE IPEBOBUAHOIO TPEKHHTA;

BO31EHMCTBHE 3JEKTPOJAH3A,

BO3JEUCTBUSA, NEepeunucJeHHble BhIIIE, HMEUIHE MEeCTO Ha COCeAHHX
NOBEPXHOCTSAX IBYX HM30JALMOHHBIX MaTepHaJsioB, TIJe MOrvT BO3HWK-
HVTb OTHOCHTEJAbHO BBICOKHE TAHTEHIUAJbHbIE MOJA, HANPH\MeEp, Mare-
PHAJOB C pPAas3.JJHYHOH AU3IJEeKTPHUYECKOU MPOHHLAEMOCTLIO.

Uipanue odHumHaabHOE [lepeneuaTka BoOCnpeweHa
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YcaoBisa okpyKaiolled cpejibl, BKJI0YawUie HpakTophbl BJAAXKHOCTH
H TeMIepaTypbl, aTMOCEepHOe [HaBJieHHe, IrpsaA3b, INblJb, JILIM C XHMII-
JeCKUMH BellecTBaMH H T. II., SIBJSIIOTCS BaKHBIMH (G akTopaMy 3JeK-
TPUUECKOTO CTAPEHUHA.

[.3. Bpeinoe BO3JIeHCTBHE 3JEKTPHYECKOTO CTapeHus B OOJAbUIOIN
CTEMNEeHH 3aBHCHT OT xapakrepa cucreM usoasguud., Haubdo.1ee BaKHbie
nepeMeHible QaKToOpbl, XapakKTepHU3YIOILIHEe CUCTEMY H30JAUHH — pPas-
MEp 3JeKTPOIOB, TOJIIHHA H30JSUMH, KOHUEHTpAUUS HATPY3KH, adco-
JIOTHBIIT VPOBEHbL HalpSAKEHHs, uacToTa, BepoATHAA HHTEHCHBHOCTL
0TKAa30B 1l II3MEeHeHHe HHTEHCHBHOCTH OTKa30B.

1.4, O0bIUHO 3JEKTPHUECKYIO HATPVY3KY PaccMAaTPHBAIOT KaK haK-
TOP CTApPeHUd, eCJAH HMEKT MEeCTO HJH OKHAAITCA NpH padoueM Hall-
PSKEHHI BHYTPEHHUE UJIH BHEIUHHE YyacTHUHble paspAabl. Haauuue pas-
PAOOB TOIbKO NPU NEePeHANpAKEeHHH MOXKHO YYHUTBIBATH, €C.III OHH Obl-
BAIOT UaCcTO HJH €CJH BbI3BAHHLIE UMH YacCTHYHbIE pa3psjibl HE racaT-
Cs NMPU HOPMaJIbHOM paboyeMm Hanps:keHHH. Korjga sJgexkTpryeckast Ha-
TPpy3Ka paccyarpuBaercsd Kak (PAaKTOp CTApeHHs, MOXKET BO3HHKHVTH
IOTPEOHOCThH ONpeJleJeHHs YPOBHS TralueHHs YacTHYHBIX paspsaios.

Onpe1e.iTh 3apaHee BOSMOXHOCTb BO3HUKHOBEHHSA UACTHUHbBIX Pas-
DSANOB MOZKHO, HCXOASsl U3 3aKoHa [lameHa, reoMeTpHu cHCTeM H30.1%-
UWH, AHITEKTPHUUCCKOH NMPOHHUAEMOCTH HM30JAUHOHHLIX MaTepHada0B
H NJOTHOCTIH rasa B NYCTOTAx HJAU YV MOBEPXHOCTEH MOJI 3JeKTPUUECKOI!
HATPY3KOII,

Hpyrofl moaxoa COCTOHUT B H3MEPEHUH 3THX PAa3psiioB COOTBETCTBY -
IOLUIMMI MeTOIaMH. Ec/iM 3TH H3MepeHHsd He OOHADYKHUBAOT YACTHYHBIX
DA3PSAJA0B B HYKHOM JAHANA30He HANpPSIKEeHHS H KOT1a SICHO, YTO YacCTIHi-
YHblE PA3PAIbI HE MOTYT OBITh NPUUUHOU MOBPEKIEHIH HJIH 3HAUHTR b-
EbiX 3JKTPOMEXAHHUYECKHX pEaKUHH 3a npeleJaMH H3MepHTeJbHBIX
CTIOCOOHNCTeH HCHOJAB3YEMBIX IPHOOPOB, HCIBITAHHA HA CTapeHHEe MOTV T
HE TIOTPeOOBAaTHCA.

B HexoTOphIX caydasax 37eKTPHUYECKOEe CTapeHie VCTAHOBJIEHO NPL
HoOBITAHIAY 0€3 MOSIBJAEHHA UYAaCTHUHBIX paspsaloB. IDP@eKTul cTa-
pedus B DEe3V.bTaTe APYrHX BUJAOB 3JVIEKTPHYECKOTO BO3JEHCTBIA, Ha-
IpUMep 1PEBOBHIHOTO TPEKHHra, 0Opa3oBaHUsg TOKOMPOBOIAUIHNX MOC-
THKOB Tl 3J1EKTPOJHTHUECKOTO BO3JAEUCTBUA, HEJIb3s OOLIUHO Omnpeje-
AUTh C TOMOIULIBI MPOCTBHIX HEPA3PYILIAKIMWHUX HCIBITAHHH CHCTEMBI 1130-

AUMH. B 3THX ¢JAyYasaX ONBIT ¢ aHAJOTHYHBIMU CHCTEMAMH MOXKET C.1Y -
KUTb PYKOBOJACTBOM IIPH PaCCMOTPEHHHU HArpy30K, KakK (HaKkTOpPOB CTa-

pedud. Uenuvio uHPOpMALUIO NO 3TUM BO3JIEHCTBHAM MOIyT 1aTh
npeaBapiTe. IbHble HCIBITAHUS 10 CTapeHHUS.

B0O3MOAIHO, UTO 3JEKTPHUECKHEe HArpy3KH CTAHYT (PakToOpOM cTape-
KW TOJbKO B IPHCYTCTBHH ADPYTHX (PAKTOPOB HJAH IIOCJE HX BO3JAEHCT-
Busi (HanpuMep, TeMIepaTyphbl, BJaru, MeXaHH4YeCKHX Harpy3o0K). IDTH

Apyrue MakToOpbl BbI3BIBAIOT OOpAaTHMbie HJIH HeOoOpaTUMble II3MeHe-
HUSl XapaKkTepPHCTHK CHCTEM U30JSALHH.
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B 3TOM cJiyuae HYXKHO YUHTBHIBATbL 3JIEKTPUUECKHE HATPY3KH, €eCJH
JaxKe OHH He BLI3BIBAKOT CTapeHHd JONOJHHTEJBHO K BO3JAEHCTBHIO
JAPYrUX axTopoB, OAHOBPEMEHHOMY WJIH Pa3AesibHOMY.

2. METO bl UCIIBITAHHUH

2.1, llng yckopeHHd 3JeKTPUUYECKOIO CTAPeHHs TMPHMEHAWT JBa
METOJa: NOBLbILIEeHHE YPOBHS HArPy3KH H NOBBLIIIEHHE YaCTOTHI.

Oba MeToja MOXKHO NPHUMEHSTh pas3jie/ibHO H OJHOBPEMEHHO.

CrapeHue noJ BO3JACHCTBHEM HArpy3o0K, BO3HUKAIWIHNX JHIWb [pH
ocoOBIX 0OCTOsIT@NbCTBAX (mepeHamnpsizkeHde), oObIYHO HE HYXKAAeTCst
B VCKOPEHHHU MU yepe3 NOBbILIEeHHE YPOBHA HArpy3ku. llepexoanoe maxk-
CHMAJbHOE HaNpsKeHHe MOXKHO NOAABATL C NEpephiBardMil HA HCOBITY-
eMbie o0pa3ubl B KauecTBe (hakTopa CTapeHHdd.

2.2. MetToan yCKOpPEeHHS CTapeHHsdg NVTEeM TI0B BHl-
feHUusT YPOBHHA HATPY3KH

2.2.1. OnblT nokasaJ, uTo AJ9 AAaHHOU CHUCTEeMBI H30.I4lHH U JaH-
HOW METOAHKH HCIBITAHHS BO3MOXKHO YCTAHOBHTH 3MIIIIDHUYECKVIO 3aBU-
CHMOCTb MEXAy INOJaBaeMblM HanpAKeHHEM H BpeMeHeM 18 npobos
B npeienax, YyCTAHOBACHHBIX 1.1 HCIBITAHHUM,

[Ipe1soKeHO HECKOJbKO MaTeMaThueckKux Ghopmy. 118 IpejacTaB-
JeHud 3TOIl 3aBHCHUMOCTH. TaK KakK BepOSITHO, UTO SAB.JIEHIis, BeAYLUIHEe K
JEKTPHUECKOMY TNPoOOI0, 3aBUCAT OT NPOAOJNKUTEIbHOCTH BO3JAEHCT-
BUSI, MaTeMaTHyeckue @OpMy.bl 4acTO pPacCMATPHBAKOT KAK CTATH-
CTHYECKOe BhIpAaKeHHe Pe3yabTaToB. HeKoTophlie U3 HUX IaHbl B MPHUJO-
AKEHUH NIPUMEHHTEeJbHO K MeTOIY VCKODEeHHS NyTeM CTVIIEHYaTOTro Mo-
BHILICHHS HaNPpAKEHUS.

COCTOATEJIbHOCTh TAKIX 3MIIHPHYECKHX (POPMYJI OLEHIIBAIOT MO pe-
3vJbTaTaM HCHOBITAHHUH, NOJYUYEHHBLIM TNpPH PA3HBIX HANPHAXEHHAX, KOTO-
pble O0ECMEeUuHBalOT MNOJYUYeHHE NOCTOAHHBIX BEJUUYHH, IICTIOJIb3yeMbIX
B 3TUX (POPMYJIaKX.

st noaydyeHUs MOJI€3HbIX DPEe3yJabTaTOB CJAeAYeT IlCII0.Ib30BaTh HE
MeHee TPeX YPOBHEH 3JIeKTpHYECKOH HArpy3kH. B 3asiiciiMocTH oT HC-
CJeIyeMOro 3JeKTPHUYECKOro o00py/10BaHUSA, METOAB MOTYT YKAa3biBaTh
OTHOUIEHHE MEXKAY MHUHUMAJBHBLIM YDOBHEM HCHLITATEIbHOH Harpy3KH
3 VDOBHEM HAarpys3kH, 10 KOTOPOTro pe3yabTaTnsl OYAVT IKCTPANOJUPO-
BaHbl. MOryr ObiTh YKa3aHbl U OTHOIUEHHUS MEXKAY YPOBHAMI HUCHBITA-
T€JIbHOH HATrPY3KH.

2.2.2. Pa3dpoc pe3yJabTaTOB H3MEDEHHH Ha OIpeleieHHOM KOJIH-
yectBe 00pas3ioB, OAUHAKOBO HM3TOTOBJAEHHLIX U HUCHBITAHHBIX B OJUHA-
KOBBLIX VCJOBHSIX, UMeeT OoJablioe 3HadeHue. Hanpuyep, pacueTtHoe
CTAHAaPTHOE OTKJOHEHHE HAaNpsKeHHUS 1Jd YCTAHOBJEHHOIO BPEMEHH
10 npobos, BbIBEAGHHOE M3 SMNOHUPUUYECKOH 3aBHCHMOCTIH, MOXKET H3IMe-
HATHCS B Npejesax OT HeCKOJbKHX npoueHToB a0 10 % 1 Gosee, a or-
HOUIEHHEe MAaKCHMAaJIbHOTO BpeMeHH Jo Npodod K MHHIIM2.IbHOMY A/
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OJHHAKOBOIO HANpPsRKEHHd, N0JaBaeMoOro Ha AaHaJIoTHUHblE 00pa3iibi,
MOMXKET OTJIHUATHCH Ha OJHH NMOPANOK BEJUUHH H 6oJiee,

2.2.3. Hto0OBl mpaBUJAbHO NPEACTABUTL Pe3yJabTaTp HCObITAHI: Ha
rpaguke, caeayer NOJAYUHTL HE MeHee Tpex TOUeK, a Jyulle yeruipe.
BoiGpanHble HaupsiKeHUsT JNOJIKHB ObIT, B TAKOM COOTHOILEHHH, UTOObE
OTHOWIEHHE MAaKCHMAaJbHOTO CpeaHero BpeMeHu 10 npobos K MHHH M 2/Ib-
HOMY cocTaBJsAa0 okoqao 1000 : 1.

MUHHMAJBbHBIH YPOBEHb HICHBLITATEAbHOIO HAMNPSIXKEHHS MOYKHC Bbl-
OpaTb TakuM 00pasoM, 4ToObl cpeaHee 3HAYeHHEe (UM MeAHAHHOe 3HA-
yeHie) QakTHUYeCKON NPOAOAKUTENbHOCTH UCTBITAHUH COCTABUJIO Cylile-
CTBEHHYIO 4UaCTh NPEANOJaraeMoro cCpoka 3kKcIviyartaudu. Bo MHOrux
cJAydasX THNUYHOU BeJHUYHHON cuuTaloT D Y%. B 0coBHIX cayuagx MoryT
ObITb IPHHATH MEHblIHEe 3HaueHHsl.

2.2.4, TlockoabKy JaelcTBUE YACTHYHBLIX Pa3pANOB ABJASETCA OIAIHM
113 BAXHBIX PaKTOpPOB cTapeHusd, oOBIUHO NOJE3HO U3MEDUTh BeII {MHY
JACTHUYHBIX pa3pdioB (ypPOBEHb, 3HEPrui0 paspdana, KBaAPaTH=HYIO
OTAaBaeMY) MOUIHOCTb KaxKYLUIUXCHA pas3spsaidoB U T.A.) B YCJAOBHAX pa-
Oodero HaNpAKEHUT U YaCcTOThl U B YCJOBHAX HCINBITAHHH. Takum cHpa-
30M OLIEHHBAIOT CTENEHb CTAPEHUdA, JOCTUTHYTVYIO NPH UCHOBLITAHUAY “Ha-
CTO CUHTAIOT, UYTO HOPMAJIbHbIE YCJAOBHUSA CTAPEHUS HOCTHTAIOTCS NYTEM
MOBbILIEHHA 4dacToThl. HeT obiuero npasuia IJs YCKODEHUsST CTAP2HIS
NyTeM MOBBLIILIEHHA YPOBHA HArpy30K, OAHAKO cJjeayer codJarwogats 0oC-
TOPOAKHOCTL B cJjaydyae OoJibUION pPa3HUIBI XAPAKTEPUCTUK YaACTH = hiX
Pa3pAnOB B HCNBITATEJbHBIX 1 3KCIJAYATAUHOHHBIX YCJAOBUSX.

Ananus BblAeJdseMbIX Fa30B, B Te€X CJAyYasaX, KOTAa €ro MOXKHC 3bi-
MOJHHUTh, MOZKET JaTh HHDOpMAUH 00 M3MEHEHHH MexainiMa CTire-
HHS.

FI3BecTHO, YTO NPOAYKTHI pa3/0XKeHHsT OT YACTHUYHBIX PA3PAAOB .{bl-
YHO COCTOAT U3 JIETKHX YIVIEBOLOPOJAOB U OKUCJOB yrJaepona, xapawrep
1 A0.8 KOTOPBIX 3aBHCAT OT 3HEPrHH NOTEPh Ha MOJEKYJISPHOM y[Po-

BHE.

2.2.0. BHeWIHHH BHJA cOCTapeHHOro odpasuna nocae npodbos Mo iKHO
CPaBHUTb C KOMIIOHEHTAMHU, B3ATBIMU U3 palboTawuero o00pyAOBaHI{A.
AHaAu3 TBEPALIX NPOAYKTOB pas/j0KeHUsA MOXKET HaTb JIOMOJHHT2T5-
HYI0 HHPOPMALUIO.

IJTH XKe NpHeMbl MOXKHO HCIOJIb30BATh AJ4 BbHIOOPA APYIHX yC.10-
BHH HCNBITAHHS WJIH YPOBHA APYrHX BaKHBIX (PakTopoB. ONBIT IiKa-
3LIBA€T, HanpuMep, YTO YCJAOBUSA, NPH KOTOPBIX MPOUCXOAAT YACTHYH SIS
pa3panbl, CWIbHO HU3MEHAIOTCH ¢ U3MEHEHHeM TeMIepaTyphl, a TaKiKe
JAPYTHX XapaKTEepHCTHK, HANMPHUMEp, NPOHHIIAEMOCTH Tra30B, BHIILJA-
eMbiX Npu ctapenunu. IlpenBapurtesibHble HCOBITAHHUA HYXKHBI, YTOObI
BLIOpATh TEMNEpaTypy B XOJLe UCHBITAHUH HJAH ONpeleJHTbh ABe Ii 50-
Jee TeMhnepaTypbl WJAH H3MEHEHHH TeMNepaTypbl B XOJ€ HCHBITAHHH
JJIs1 BOCIIDOH3BEJEHHs YCJOBHH, Hauboaee TNPHUOJUIKEHHBIX K OXiujla-

€MbIM YCJAOBHAM 3KCIIJIYAdT4dlLIHH.
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22.6. Ilag ouenky n3MeHEHHH CYLIEeCTBEHHBIX XapakTePHCTHK Ha
o0 LEKThI HCIIbITaHuH MOXKHO BO3JEHCTBOBATh OJAHOBPEMEHHO HJIH NepH-
O HUECKH JHArnoCTHYECKHMU (paKTopaMil.

KpurepieM KOHEYHOH TOYKH MOKET ObITh:

npoOOil NpH HCIBLITATEJSbHOM HANPSIXKEHIH;

npoOoil MpH nepeHanpsxKeHUIl, KOToOpoe MOXKHO IOLaBaTh IEePHOIH -
YEC KL

JOCTHKEHNE YCTAHOBJEHHOI'O YPOBHA JHATHOCTHUECKOTo (axtopa.

JIeHKa 4YacTo BKJKUYACT YCKOPEHHOEe HCIbITAHHE 9ﬂempnqec1{of’1
VCTORYHBOCTH B ONpeAeJIeHHBIX YCJAOBHSAX OKDPyXKalOUIeH Cpejnl.

227, TlockonbKy HeJb3d 3apaHee YCTAHOBUTHL MNPOOHUBHOE HaMPH-
i€ yile A58 JaHHOTO BPEeMEeHH, HeoOXO, 1Mo ONpPEeI1eJUTh, HAaIpHMeEp, Ha-
npn weHnss Vi, Vo, Vs u Va4, ecsin HCHOJAB3YVIOT 4YEThipe HalpPSIKeHHS,
47T OB MOXKHO OBLIO IJAHHPOBATBH BpeMsda npodos AJsS 3THX Hampsxe-
tilvi  OrtHowenus Vo/Vy, Vis/Von Va4/Vsz MOXKHO yCTAaHOBHTHL HA
OCHOBAHHII ONbITA HJH NPEeABAPHTEJbHBIX IICNBITAHHH Ha AaHAJOTHYHBIYX
MOACTIAX C HCHbITyeMoﬁ H30JdA1Held KOHKPeTHOro Tuma. Hanmpuwep,
Mi2KeT OBITb BBIOPAHO YacTHOe oTHolIeHue Vy/ V= Vg/Vo—"Vd,/Vg"“l 2.
AHATOTHYHO, HCXOJS H3 ONbITA U.IH NpeiBapUTEeNbHBEIX HCIOBITAHHH, MO-
A BbIOPaTb OTHOUIEHHE MHHHUMAaJBLHOIO HCNLITATEABHOTO HanpsxKe-
HilG /1 K padoueMy HanpsizkKeHuio V

. 2.8. PacnpejlesieHHe BpeMeHH ,uo npodosi OTAJbHBIX 00pa3loB
N7« J1aHHOM Hanps:KeHuHu V; 4YacTo MOXKHO MpPEACTAaBHTh B BUAE HOP-
Men:HOTO pacnpeenenus layeca. MHorga ero gaydlle mpeicTaBHTb B
BHJ: HOPMAJBHOIO JOrapu@MUIECKOro pacnpeaeaeHusd.

> 2TAHOBJIGHO, UTO MNPUrOAHBI U JApyrie CTATHCTHYECKHE paclpeje-
Jenud. B Hacrosdee BpeMs MHOTHE I1ICCJIe10BaTe H LUHPOKO HCHOJb-
3verT pacnpeaeiedne Beunody..1a, KOTOpoe B HEKOTOPBIX CJayvuasgx Jyu-
L <4OPMAaJdbHOTO JOorapudMuUecKoro pacnpeieseHuss. B nepsoM cav-
yo< (HOpMaJbHOE pacripejeseHiie) CpelHIO BeJHUHHY paclhpeje.e-
Hits JOBIYHO MPIHHMAIOT B KAaUeCTBE NpeACTaBlTeIbHOH XapaKTepUucCTi-
N TONOYASUHE. ITOT mapaMeTp MOXKHO BBIUHCIUTL 1O dopMmy.ie

j=n t,,

{; o= ¥ — | (1)
j=1 "
Tue f,; — ONpedeeHHble 3HAue€HHs BpeMeHH 10 Mpodos MNpH Hanpsd-
KeHun V;;
1N — KOJIMYeCTBO 00PAa3Il0oB, HCILITbIBAEMbBIX T[PH HANPAKEHUII
Vo (1=1,2..... ).

30 BTOPOM cJyyae (JorapudMHUYeCKoe HOpPMaJbHOE pacnpeaene-
HHAe ' JyUllle UCNOJAb30BATh CpedHee Jorapud@MuueckKoe 3HaueHue, KOTO-

POe BBIUHCIAIOT N0 popmyJie
J"‘_n 101‘3 tL]

logt, = - h (2)
=

t1a 3TO 3HayeHHe MeHblUe BJAHSAET Kakasg-Jud0 OJHAa Ype3Bhiuau-
HO E5ICOKAS BEJHUYHHA.
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B oConx cayuasix MeAMAHHYIO BeJHUHHY MOXKHO NPHHSITH 34 Upej-

CTABITENAbHYIO XapaKTEePUCTIHKY (cpeaHee apu(pMeTHUeCKOe HJH JOra-
p-1
2 }
It

CCJIM 7l — HEUYETHOE YHCJO H pPaBHO CpeAlleMY 3HAUYEHHIO BPEMEeH o

pH(MHYECKOE BpCcMs 10 npobod). D10 3HAUEHIIE PABHO BPEMEHH

Il
I BpeMeHH ( - 11 ) ,  €CJIH /1 — YeTHOoe.

[focse/HHU MeTOHd AaeT MEHee TOUHBLIH pacuer nmapameTpoB pa.ipe-
IeJIeHHd, ueM nepBhble gBa (T.e. 60Jiee BLICOKYIO CTAHAAPTHYIO OIHOKY),
0/JHAaKO €€ NMPEeHMYUIEeCTBO B TOM, UTO HCIBLITAHHE MOXKHO NPEKPaTHTh,
KOTAa NPOOHTHL OKOJIO NMOJOBHHBI 00pas3uoB. B OJXHOM 3KcnepuMexTe,
BKJIOUAIOUIEM HCIBLITAHHS HA HECKOJAbKHX VPOBHAX HANPSAXKEHHS, CJe-
JYyeT HCIOJAb30BaThb TOJBKO OAHH METOJ ONpeNeJieHHs PAaCYeTHBIX apa-
METPOB NMOMYATLUHH.

23. Mertog YVCKOPEHHS CcTapeHHs NyTeM 1o -2 BI-
HIeHHS YaCTOTH

2.3.1. Ilo obeMy npu3HaHUIO, AJs8 CTAPEHHUsI B pe3yJbTaTe I24CT-
BHSJ YACTHYHBIX PaspsijoB CPOK CJAYXKObl NPH AAHHOM HAMpSKeEHId 00-
PAaTHO NPONOPUHUOHAJEH YACTOTE, NMOKA YHCJIO M IHEPrUsd pas3psaiaocs 33
MePHOL NOCTOAHHBI. IJTa THNOTE3a CNpPaBeJJHBa TOJBKO 10 ONpeI2neH-
HbIX YPOBHEH YaCTOTHI, YCJAOBHH UCIBITAHHA H THIIA CUCTEMbI H30JAILHH.
IJTO He MOKeT ObTh o0wuM npaBugoM. CTapeHue, BbI3BAHHOE IpYyTH-
MH OpPHUYHHAMH, KPOME€ YACTHUYHBIX pa3pAmOB, MOXKET ObIThb YCKOGPEHC
U He B COOTBETCTBHHM C 3THM 3aKOHOM. JlH3jJekTpuueckne novTepd,
VBEJAUUYHBAIOUIHECH C MNOBBIILEHHEM YacTOThl, He HOJKHBbI CYULeCTREH-
HO BJUATL Ha TeMmrepartypy obpasua. Ba:KHO ciaeiuTh 3a 3TOH Tewmre-
paTypoHu U PerucTpupoBarTh ee.

Kaxk 4 B cjyuae yCKOpPEHUA CcTapeHusd NyTeM MOBBINEHUT HapaHe-
HHSI, JI000€ YCKOPEHHEe MOBbIIIEeHHeM YacTOTpl AONYCTHMO TOJIbKD TT0-
CJ€e THIATeJbHOr0 J0Ka3aTeJ1bCTBa OOOCHOBAHHOCTH €ro TNPHMEHIHMHA.
OnbIT NTOKAa3aJ, UTO HEKOTOPble CHCTEMBl H30JASAUHH He HYXKHO MoIRep-
raTh BO3/J€HCTBHIO YACTOT BhIlli€ HECKOJBKHX COT lepl, Torjga Kak Apy-
rve naioT oueHb OOOCHOBAHHBLIE pe3yJ/bTaThbl IPH BO3IAEHUCTBHH Y:ilTOT
B HECKOJIbKO ThICAY [ epu.

2.3.2. I1na cucrteMm, pabdotawimiux Ha yactorax o0—60 i, He yexo-
MeHJyeTcss MPUMEHSATL NPH HUCObBITaHHAX dactoTy Boiwe 1000 [u Ges
TILATEeJbHOrO HCCJEIOBAHUSA,

B HeKoTOpBIX c/iayuadx peKoMeHAyeTcs INPOBOAHUTL 3TH HCHBIT 1HHS
B NOMNOJHEHHEe K HCNBITAHUAM C MOBLILMIEHHEM YDOBHHA HANPAKEHHSA TIPH
MPOMBIILIJIEHHOH yacTtore, B 3TOM cayuae pe3yabTaT HCOBITAHHS C OB~
llIeHHeM 4YaCTOThl MOXKeT OBITh NpeoO0pPas3oBaH B 3KBHUBAJIEHTHBIH CPOK
CAYXKObl NPH MPOMBIUIJIEHHOH 4YactoTe. MeToAb MOIYT YCTAaHAaBJH3ATk
YCJIOBUSA, NMPH KOTOPLIX Pe3YyJbTaThel BbICOKOYACTOTHBIX HCIBITAHHH MO-
KHO TIDHHSITh 3KBHUBAJEHTHBLIMH pe3yJbTaTaMHU HCHOLITAHHI NpH [pado-
ye{ yacToTe, YMHOXKHB BpeMs Ha OTHOWIEHHE YacToT. Koria Xopoiug
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HH3BECTHBI ME@XaHU3Mbl CTAPEHHS], METOABl MOI'YT YCTAHOBHUTb YCJOBUS,
NPH KOTOPBIX MOXKHO CUHTATh JAOCTATOYHBIMHM HCIBITAHHS C YaCTOTHBIM
YCKOpeHHeM 0e3 cpaBHeHHd C pe3yJbTaTaMH HCHBITAHHS IpH pabouel
YACTOTE.

2.4. Mertonnsl HCNBITAHUH JAJSI OLEHKH YCTOHYHBOCTH CHCTEM H30JI5-
M JEKTPOODOPYAOBAHHA K 3JEKTPHUUYECKHM HArpyskaM JOJIKHbI
BIJIIOYATh ONHCAHHA, HAIOIIHE SICHOE NPEeACTaBJeHHEe O LeJdsiX KOHKpeT-
11X HCIBITAHHH:

a) HaBaTb CTATHCTHUECKYIO COTJAaCOBAHHOCTb pPE3yJabTaTOB IIPHU
AJ0OCTATOYHOM HAYUYHO-TEXHHYECKOM OOOCHOBAHUH;

0) obecneurdBaTh MOJyyeHHe JAaHHBIX, He 3aBUCSIIHX OT HCIBITATE-
RIEES

B) obecrneynBaTh CBEAEHHS, COTJIACVIOUIHecs ¢ ONBITOM 3KCIayaTa-
1101 B OOLIENPUHATBIX paMKax.

2.0. Tam, rae 3To BO3MOXKHO, [IJSI OLEHKH CHCTeM H3OJISIHU CJe-
17€T HCIO.Ib30BATH TO 000OPYAOBAHHE, YACTHIO KOTOPOTO OHH SIBJSIOTCS.
OnHako, Koraa pasMepbl U yaA00CTBO TPeOVIOT 3TOr0, CHCTEMBlI H30JIS-
1134 MOXKHO OLlEHHBATh HA MOAEJAX, a HE HA peaJbHOM O000OpPYIOBAHHH.
MeToabl HCIBITAHUHH AOJXKHBI BKJAKOUYATH ONUCAHHE MOjeJdell, ecJaH OHH
HCHOJIB3VIOTCS; MOJEJ/b MOXKET BKJIYATh HECKOJbKO CHCTEM H3OJISILHH
.14 HUCIBITYeMblX 00OPa31oB.

Moaenu f0aXKHBl BKJKIOUYATH CYLUIECTBEHHBIE 3J€MeHThl 000pya0Ba-
H:15, OCOOSHHO Te, KOTOpble UCIBLITHIBAIOT 3JEKTPHUECKHE Harpy3kKH.
OnsaKko HHOTJLAa YCTPOKHCTBA, paclpeAesasionide Hanpsa:keHHe, HYKHO
npdacrnocadauBaTh K HCIIBITATE/NAbHBIM HArpy3KaM.

B MeTonax HCHbITAHHH AOJXKHO OBITh OIlpeaeNeHO0 MHHUMAJbHOE
4yCJa0 MOJIeJeH U o0pasuoB  AJd UCIBITAHUU B KOHKPETHBIX yCJOBHAX
CTADEHHS, 1J8 TOJVYEHHUS JAOCTATOUYHOH CTATHCTHUECKOH TOYHOCTH.
Yeum mwmupe pa3dpoc BpeMeHH A0 Ipodos MexXaAy oOpa3uaMHd HA KaxK-
A0M YPOBHE 3JEKTPHUECKHX HATrPy30K, TeM O0oJiblliee KOJUUYECTBO 00-
D&2IOB TpedOvercd AJAs AOCTHXKEHHUA NMPHEMJIEMOU CTENEeHH NOBEpHS.

[TostoMy uyHcI0 00BEKTOB AJS HCHBITAHHH HA KaXKAOM YPOBHE Ha-
TDY30K ONpenesasioT CTATHCTHYECKHM aHaJAH30M pa3dpoca BpeMeEHH 10
noo00d U CTENeHbI KeJaeMOH TOYHOCTH INpH ONpPEeAENEeHHU CpPEeAHEera
cpoKa c¢av:KObl obpasua. HMHorpa B KauecTBe paCUeTHOH BeJHYHHBI
3TOH XapaAKTEPHUCTHKH HCIOAB3YVIOT ME€JIHAHHOE 3HAUYEHHE.

UToObl MOATBEPAHTL THIHUHOCTh OOBEKTOB UCHLITAHHHA AJ5 HCIIBI-
TVEMBIX CHCTEM, MOXKHO MPOBECTH IpeiBapHTe/IbHbie HCIIbITaHHSA.

2.6. CiaeayeT OTMETHUTb, YUTO pE3yJabTaThl OUEHKH 3JE€KTPHUYECKOH
YCTOHUUBOCTH B PAa3HbIX YCJOBHAX OKPYyXKalolleH CpeAbl HE MOTYyT CO-
NOCTABAATLCSH HEMOCPEACTBEHHO.

[IpusHaHo, 4TO0 OCOOEHHO 3HAYHTEJbHBIM $BJISETCS BJIHAHHE TeM-
neparypbl Ha YCTOHYHBOCTb K 3JEKTPDHUECKHM BO3JE€HCTBHSAM, HO Xa-
PakxTep 3TOTO SABJAEHUS 3aBHCHT OT YCJOBHH HCMBITAHHS H CHCTEMBI H30-

asigan. Tlpy yCcTaHOBJIEHHH METOJOB HCHBITAHHH 3TOMY HYXKHO YIEJSTh
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ocoboe BHUMaHue. McnblTanus cienyeT NPOBOAUTL NPH ABYVX H GoJee
TEeMIIepaTypax, OXBaTHIBAIOIMX BeCh JHanasoH pabouyUX TeMmepartyp.

Korpa obopyiroBanue paboraer B 0coOBIX aTMOCGhEPHBIX VCHAOBHIAX,
(HarmpuMep, B XHMHUECKH aAKTHBHOH cpe/ie, NBIJIH HWJIH B KHAKOCTH),
YCJAOBHSI HCIIBITAHHH MOT'YT BOCIHPOH3BOIAHTL YCJOBHUSI 3KCIJyaTallHH.
[losToMy B Takux 0oCOOBIX cayyasix YCJOBUS OKPY2KalOleH CcpPeabi 10J-
JKHBI OBITh OTOBOPEHBl B METOAE HCIbLITAHHH.

2.7. MeTonpl UCHBITAHHH MOJKHBI YYHTHIBATH BO3MOXKHOE BO3jEH-
CTBHE NIPOAYKTOB PAa3JOxKeHHUS CONYTCTBYIOUIUX MATEPHAJNOB Ha CHCTE-
Mbl H30QJSAUHH. [akue marepuanbl MOTYT OBITh YaCThIO CHCTEMBI H30-
JAUHH WJIH COHNPHKACAIOUIEHCHA YaCTbIO MEXAaHHUECKOH OHOPbI, CAMOI0
000OpYAOBAaHHSI HJH OXJaxKAaKIero cpejacrtsa. BeHTHASLHS, HCIOJb-
3yeMasi Npu CTAapeHUH OODbEKTOB HUCIBITAHHUH, HE AOJAXKHA CYUIECTBEHHO
BJHATD HA ME€XAaHHU3M CTapeHus, OObLIUHO AEHCTBYIOILUH NPH 3KCIJayaTa-
nin. Coeayer o0paTHTh BHUMAaHHE Ha yaaJdeHue HJIH COXpaHeHIe NIpo-
AVKTOB Pas/oACHUS.

2.8. Texunyeckde tpeboBaHHST K YPOBHAM 3JEKTPHUECCKOH HArpya3-
KH, YaCTOTC M APYILHM YCJOBHUSAM HCIOBITAHUH JOJZKHBI BRJAKOYATL J0-
[MYCKHU II0 YCTAHOBJIEHHBIM BeauUuUHaM. LOJKHBEL OBITh YUTEHB! YHCJO U
MPOLOJNKHATEJbHOCTD IEPEPBLIBOB MOAAUM HaIpsxKeHuss. Bo MHOrux
CJAyUassX HanpsizKeHUe NoJAAepP:KUBaAJU B npegenax =2 % ycTaHOBJIEH-
HOH BeJHUHHBI C KpaTKOBpeMeHHEIMH (MeHee 5 % BpeMeHH) OTK.JIOHE-
HUSAMH 10 ~+5 Y.

2.9. Ilpu oueHke cUCTEM H30JALHU C MOMOLIBIO YVCKOPEHHBIX (YHK-
IIMOHAJABHBIX HMCIBITAHUHM Ba>KHBIM HCTOUHUKOM OIIUOOYHBIX BBIBOJOB
SIBJISIETCSI TPYAHOCTb OOHApPYKEHHUS BO3MOXKHBIX HU3MEHEHUH MEXaHH3-
MOB CTapeHHs, KOIJAa YCJOBHA HCHBITAHHH OTJHYAIOTCA OT PaOOUHUX.
Puck BospacraeT ¢ yckopeHueM HchObiTanuu. [lostoMy HeoOXoaHUMO
IpOBePsSATh cOOJIOAEHUE YCJOBUHH HAEHTHUHOCTH MEXAHH3MOB CTaDEHU
[IDH UCNBITAHHUH U NIPU IKCIJAYaTallUH.

[Ipu oueHke MOryT OBITh YUTEHBLI CJAEAVIOUIHe U3MEpPeHHUud U HabJIo0-
NEeHUS:

a) AHIEKTPHUECKHE IMOTEPH;

0) aMILJIHTyda U pacupenesieHHe BO BpeMeHHU YAaCTHUHBIX Pa3pAmo0B;

B) H3MEHEeHHEe KPYTH3HbBl KPHBOH 3aBHCHMOCTH MeEXKAYy VPOBHEM
Harpy3ku U BpeMeHeM 10 npodod;

') H3MEHEHHE CTATHCTHYECKOrO paclpejpeseHHss BpeMeHU A0 Ipo-
oosl;

1) H3MeHeHHe MecT NpoOOoeB U UX BHEIIHEro BHIA.

Bo3MoKHBI AONOJAHUTEJAbHBIE METOABI KOHTPOJIA.

Bce npueMbpl KOHTDPOJIS ME@XaHH3MOB CTapPEHHs HE JOJIXKHB OKa3H-
BAaTh 3aMETHOro CTapsillero BO3AEHCTBHsA, CPABHHMOIO CO CTapeHHEM

IPU UCIIBEITAHHSAX.
2.10. MoryT oKa3aTbcsl NMOJE3HBIMH METOAbl JHATHOCTHKH H KPHTE-

PHH KOHEUHOH TOUKH, KpOMe 3JIeKTPHUECKOro npooos.
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MeTtoabl puarnoctuku onucaunl B TOCT 27905.2—88.

BriOpanHabie MeTOABl AUArHOCTHKH JAOJKHBI OBITh YKa3aHbl B METO-
JUKax HCINBbITAHHH. MHOrHe JHarHOCTHUECKHe H3MEpeHUsT MOXKHO IIpO-
H3BOAliTh, HE TMpepbiBasg AJHTEJNbHBIX HUCHBITaAHUH. JIpyrue mnpHeMBb
JUATHOCTHKH MOJKHO HCIOJb30BAThb B IIPOMEXKYTKAX MEK/AY HCIIbITA-
HUAMH T10CJe OTKJ/IIOUEHHs] HallpsizKeHUs oT 00pasloB, HalpUMep, NpH
[IPOBEPOUYHBIX HCIBITAHHSX Ha CTOHKOCTH K II€PEHANPSKEeHHSM, BOC-
[IPOU3BOAALLMX IEPerpy3Kd IMPH 3KCIyaTauudd, Bce paHarsocTHYeckUe
H3MepEHnHs He T0JKHbl OKa3blBaATb 3aMETHOro 3ddexTa crapenus,
CPaBHHMOIO CO CTAPCHHUEM IIPU UCIIBITAHHUSIX.

3. BAPHAHTbBI METOJ0OB UCIIbITAHUA

3.1. B MeTo1ax HCNBITAHUH MOKeT ObITh OrOBOPEHO, YTO BCe OObEK-
Thl HVZAHO HUCHOBbITHIBATbH NNPHA (PUKCHPOBAHHBIX YPOBHAX 3JEKTPUUYECKHX
HaArpy3o0kK o npobod. B pesyabTaTte 3THX HCHbITAHHH MOXKHO IOJYYHTH
XapakTepHble 3HAYEHH BPEMEHH 10 NMpodod Ha KaxKAOM ypOBHe Har-
DV3KH H UHTEPIIPETUPOBATH HX.

3.2. B 0coObiXx cJayuasix BO3MOKHO INIPOBECTH HUCIBITAHHS Ha 3JIEK-
TPHUYECKYIO YCTOHUHBOCTH C ITIOBBIUIEHHEM YPOBHA HATPY3KH MJIdI KaxK-
Noro o0beKTa UCIBITAHHUI.

[Ipu 3TOM HE00XOAUMO YKa3bIBaTh, B JAOIIOJHEHHE KO BCEM YyKe YIIO-
MSAHYTBIM VCJOBUAM HCIILITAHHH, ONPENEeJEHHYI0 MaTeMaTHUECKYIO 3a-
BUCHMOCTb MEXKAY VPOBHEM HArpy3kH U BpeMeHeM a0 Ipobos, a Takke
METOJ NMpPHUBEACHHUS BCEX Pe3y/abTaTOB HCIBITAHHH K OOLIHUM 3HAUEHHUAM
BPEMEHHU UJH YPOBHS Harpy3KH.

[IpoBepka HeH3MEHHOCTH MEXAaHH3MOB CTapeHHUs] OCOOEHHO BaixKHa
N.J1s1 UCIBITAHUS 3JEKTPHUECKOH YCTOUWUHBOCTHU C IMOBBIIIEHHEM YPOBHSA
Harpv3ku. [Ipumep Takod METOAHKH OIHCAH B IPHJIOXKECHHUH.

3.3. B uukgngueckux HCHBITAHHAX MOTYT OBITb HCIOJb30BAHHBI IIOC-
TOSIHHBIE JHOO MOBHIIIAIOINIHECS VPOBHU HArpys3okK. KaxKablid IUKJ HC-
NBITAHHH [J0JKEH BKJAKYATh BO3JAEHCTBHA 3JJIEKTPHUECKOH HATPY3KH.
Heo6xoauMo yCcTaHaBAHBATb HPOLOJIKHTEJNBHOCTb KAaXKAOro UHKJIA.
Ecau mepenanpsizkeHHsI pacCMaTPHBAIOTCA B KauecTBe (PAKTOPOB CTa-
DEHHUS, NPH 3KCIJAyaTaUUUd CHCTEM H3O0JSIIHH J0J2XKHa OBITb OrOBOpEHA
TaKzKe MepHOAUYHOCTh MOAAYU INepeHanpsaKeHusa. B Meromax HCHbITa-
HUH J0J2KHbl ObIThb YKasaHbl YHUC/JI0, MNPOAOJKHTEJAbHOCTH U YPOBEHb
BO3JEHCTBUA TAKUX NMOAAY.

3.4. PesyabTaThl HCOBITAHHE MOTYT OBITH IIPEACTABJEHBHl HA rpa-
b HKe ¢ YKa3aHHEM CPEeAHHX H MEeJHAHHBIX 3HAYEHHUH BPEMEHH 10 IIpO-
6051. MOXHO HCIOJb30BATh JOrapHMPMHUUECKYIO HJH MOJyJaorapUudMU-
yecKyl0o KOOpAHHaTHyl OyMary. lIpeamodTuTenbHO HCIOJNb30BaTh
rpad Uk C JydlleHd JHHEHHOCTBIO.

MeTtoguka MoxkeT ObITh BEIOpaHa Ha OCHOBAHHUHU ONbBITA.
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Ecau npumeHsanoch yCKOpeHHE NyTeM IOBBIIIEHUS KaK yPOBUs Har-
PY3KH, TaK H 4acTOThl, TO I'PapUK HYKHO CTPOUTH IJISI KaxKJA0H 4acToO-
Thl. B sTOM Cciyyae, ecjau pe3yJabTaThl NPH OLHOM YPOBHE HAIPsSIKEHHS
H IBYX YaCTOTaX [A4K0T COOTHOIIEHUE BPEMEHH JAOCTATOUYHO OJIHU3KOE
OOpaTHOMY COOTHOLIEHHIO YACTOT, TO YJydlUaeTcss HHTEpPNpeTalHs pe-
3yNbTATOB.

IIpn oumeHke 3aBUCHMOCTH MEXKAY YPOBHEM 3JEeKTPHUECKOH HATpy3-
KII ¥ BpeMeHeM 10 IPoOBl KOOPJAMHATH 3THX 3aBUCHMOCTEH JOJXKHBI
ObITb TPAaAYHPOBAHbLI B JEHCTBUTEJbHBIX 3HAUCHUAX BpPEMEHH (HaAIIDH-
Mep, B yacax) JHO0O B Ipeaesiax HCObITaHUHU, JHOO 3KCTPaANOJHUPOBAH-
HO.

OAHAKO 3KCTPAMoJsANHU He 00d43aTeJbHO OYAYyT OTpaxKaThb CPOK
CJVK OB 000PYA0BAHUS B A0COMIOTHBIX BEIPAXKEHHUSX.

[Ipy HCOBITAHHH CUCTEM H3OJALHUUA B lleJgX efHHoOoOpa3uss METOLOB
cjeyeT VKa3bliBaTh:

a) Npeaesibl 3JAKTPHUCCKHX HArpy3oK, 3a KOTOPBIMH 3HAYEHHS
YCTOHYHUBOCTH CHCTEM H3OJALHH MOTYT OBITb 3KCTPAIOJHPOBAHBI, HJIHU
10 KakKoro npepgeja MoxKeT ObITh BBIINOJIHEHA 3KCTPANOJSILIUS;

0) Mmaremartuueckas oOpaboTKa JaHHBIX, BKJIOUYas BbIpaxKEHHE J0-
BEDHUTEJbHBIX NIPEAE/IOB;

B) JOMOJIHHUTEJAbHble OTpAaHHUEHHHA, KACAWOIUECsT 3SKCTPAIOJSAINHN
U pasdpoca JAaHHBIX, €CJAH 3aBUCHMOCTb MEXKAY 3JEKTPHUECKOHU HATPYV3-
KOl U BpeMeHeM A0 Npodod B HCIOJAb3VEMOH CHCTEME KOOPAHHAT HeE-
JIUHEHHA;

') 3HAUEHHS 3JeKTPHUYECKOH Harpy3KH HJH BPEMEHH, HCIOJb3ye-
Mbie AJs51 pacueTa pabdoOUuHX XapaKTEPHUCTHK CPABHHUBAEMBIX CHCTEM H30-
JSLHUH,

M310:xKeHHble BHIIIE COOOpAaXKEeHUsi MOTYT OBITh PAa3JHUHBIMH A
Pa3HBIX THIOB O0OPYAOBAHUA U CHCTEM H30JsAUHH. COOTBETCTBYIOLIHE
CTATHCTHUECKHE paclpeje/ieHus M Maclrad NpHMeHseMBIX mpeodpa-
30BAHHH MOTYT TakzkKe OBITh Pas/JHUYHBIMH.

Jlns caygaeB, KOTJd 3aBUCHMOCTH MEIKAY 3JEKTPHUYCCKOH HATPy3-
KOH H BpeMeHeM 10 Nnpobos Anasd CPpaBHHBAEMBIX CHCTEM H3OJALHUU CO-
BepIIIeHHO HECXOAHBl HJAH HeIOCTAaTOUYHO IlapaJJesbHbl B TpagHyec-
KOM IIpeJCTaBJECHHUH, HAOJXKHBE OBITH YKa3aHbl 0COObIe OrpaHHUYEHHUS].
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HPHJTOXEHHE
Cnpagouxoe

METOJbl UCITbITAHUA NPU CTYNEHYATOM INOBbLILUEHHUHU
HANPA)XEHNWS

1. OtpenbHble 3HAyeHHsT BPEMeHH A0 Mpob6ost TPyNnbl OAHHaKOBBIX 06pasuos,
HCIIBITYEMBIX TNIPH OJHHAKOBOM HANPSXKEHHU MOTYT U3MEHATBLCA B JECATh Pas M jJaxe
boJibllle, & OTHOLICHHE MAKCHMAJbHOTO BpPEMeHH K MeJUaHHOMY HJH cpedHEMY Bpe-
MeHH 10 npobos MoxKer ObITh 3:1 mai 6oJgblie, IlosTtoMy BpeMs 1o npo6osi nocJeaHNX
obpa3uos HaMHOro 0OoJblile CpeAllecro WJIH MeAHAHHOro BPEMEHll, KOTOPHIC SIBJSIOTCS
BeCbMa UEHHBIMH BEJHUYMHAMH [/ 3THX HUCOBITaHHH. MOXKHO COKpAaTHTb MOJIHOE Bpe-
MA HCHBITaAHHA BCeX 00pas3uos, NMPUMEHHB CTYNCHUATOE MOBBIIEHIIE HCHOLITATENALHOTO
HalpsIKeHHsl.

MOKHO NPUMeHHTh TaKkikKe KOMOHHHDPOBAHHLIH METOJ — MOJAaBaTb HaNpsxeHiie
COOTBETCTBYIOLIEe MeIHAHHOMY BpeMeHH a0 npobos, a 3aTteM NepedTH K CTYNEHYATOMY
MOBBILIEHHIO HANPSAXKEHIIS.

2. Tlpu ucnmbplTaHHAX CO CTYNEHUATHLIM MOBLBILICHIIEM HAUPSXKEHHSI, HeoOX0IHMO
BRIOpATh MaTeMaTHUYeCKOE NMPaBUJIO pacyeTa pe3y.abTaToB.

Beloin npeaJiosKeHbl pas3yidyHble MaTeMaTHUYECKUC POPMYVJIbI:

VAT=A (1)
(V—=V,)*T=A4 (1a)
T
V=V0—~N10g"7:“" , (2)
0
rae V. u T COOTBETCTBEHHO — II0aBaeMoOe HalpsKeHHe H NPOAOJKHTEJAbHOCTL ero

BO3JeHCTBHUS;

Vo u Ty — mapa 4acTHLIX BEJAHYHH,;

A, R u N — nocTosiHHBIe, CBOHCTBEHHbIe HCNBITYEMBIM CHCTEMAM.

Hans obocHOBaHHA 3THX (OpMyJa OblLI ONYOJAHKOBAHBI Pa3 JdHuYHble TeOpeTHYeCcKHe
HeedsiegoBanust. Hekotopble aBTOPH NpuaepxKuBaroTcd ABYX (YHKUuHA Tuna (1) ¢ pas-
HBIMH KO3 DHUHEHTaMH 10 00eUM rpanyuaM HEeKOTOpOro npeje’ta BpeMeHI.

B HacToflleM oTueTe NPHHATO MaTeMaTHUyeCKoe BhIpaxeHie (1), KOTopoe MOXKHO
3alucaTh Kakx

RlogV+4log T=1log A.

['papuyeckn ero MOXKHO NPEACTABUThL B JOrapudPMHueCKHx KOOpAHMHATAX B BUIE
NPAMOU JIHHHMU.

JTOT MeTOoJ NPHMeHHM, Korja £ (KPyTH3Ha KPpHBOH 3JIEKTPHYECKOH YCTOHUUBOCTH
Ha JorapudMuyecKoM rpadHke) npubJH3HUTeJbHO YCTAHOBJIEHA MO pe3yJabTaTaM npei-
HIECTBYIOIWHX HCOBLITAHHH HJH HCIBITAHIH HAa 3JEKTPHUYECKYIO YCTOHWYHMBOCTL, MOJYYEH-
HbIX 1O JOCTHXKEHHSI MeJHaHHOTO BpeMeHH A0 npo6osi. KoHeyHBle TOYKH aJia GoJiee
NPOYHLIX 06pasuoB HAM  APYrOHM HE HCIBITAHHOHM IPYNNBl  aHAJOrHYHBIX 006pas3uoB
MOXKHO ONpeJeJHTh II0 3TOMY METOAY CTYINEHUaThbiM I[OBBIIIEHHEM HANPAXKEHUA CO
3HAUYHUTEJbHOH 3KOHOMHEH BPEMEHH.

B cayuasax, Korjga 2 HeH3BeCTHO, MOrYT OBITb HCIOJb30BAHBl JApYyrue MeETOAH C
IPYrol TeopeTHUeCKOH oCHOBOH. Mx omucanue uMeeTca B JIUTEpPAType, HO He SBJSETCHA
npeAMeTOM HACTOALIEro OTYeTa.

3. C yyeToM JONMYIIEHHS, H3JI0XKEHHOro BHIE, HanpsxkeHue V' =al/, nopauHoe
3a BpeMs I’, OTHHMaeT OT CPOKa CJYKObl 4acTb, 3KBHBAJEHTHYIO TOJadye HalpsxKe-
Hust V 3a BpeMs 7T, ecau

T'= — -T.
R
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R

OcoGeHHO NpH BHIOOPe a= J 2 mojaua HanpspkeHuss V; 3a BpeMs T; 5KBH-
3aJ€HTHa nojaue HanpsixkeHus al; 3a speMs 7T;/2, Ilpu ucnoJsb3oBaHuH f 06pasiOB
HanpsaXXeHHe NOAAIOT CTYIEHAMH B reoMerpuyeckod nporpeccuu Vo, aVo,..., a?Vy
nas speMenu To, Ty ..., T p,Ha Bce 0Opasithl.

Ecnyn nenbityeMbti o6pasen npobut npu Hanpaxenuun aPV, obmee Bpems T,
SKBUBAJIEHTHOE 3TOMY HaNPSKEeHHIO, COCTABHT

T T T
To=—+ —+...+ 5

op 2P~

— T, (3)

Toraa cpok cayx6el paccMaTpuBaemMoro ob6pasuna npu Hanpsixkenun aPV Gyxer
Ty, ¥ B COOTBETCTBHM C ypaBHeHHeM (1) MOXKHO NPHHSATb, YTO NPH JIOOOM HANpPSKe-
HUU V CPOK cayxObl 6yaetr T, ecau

k
CCW HCHOJb30BaJH 7 00pasuoB, TO KaxXIAOMY COOTBETCTBYET Iapa 3HaueHHH
(aPVO),;; T{If [TDH 1 =] 4O .

HT06b YCTAHOBUTH pacnpefeseHde BeJHYHH OTHOCHTEJNbHO 3THX 06pasuoB, JErKo
IPHBECTH BEJWYHHE], HaWAeHHBIe IO dopMyae (4) aasa Kaxjaoro obpasna, K 3Haye-

=
HHAM, COCTBETCTBYIOUIHUM MeJHAHHBIM 3HaueHusM BpeMeHu (T, )i—| , Tak Kak 3TO
{

n+1

BpeMsA NDPHHATO B KayecTBe COOTBEICTByMOUlero npobow obpasua —s—, €CJAH # Heuer-

sl

n
Hoe, WAy CpPeJAHeMYy H3 3HAYEHUH BPEMEHH, COOTBETCTBYIOIIHX OoOpasuam 5

)

n
(—;-—[—1 ) , ecau n yerHoe. Jlpeamosoxkum, 4to 310 BpeMsa T ,,. s Kaxgoro o6-

pa3lla ¢ NOMOINLIO ypaBHeHHs] (4) OyjaeT BBIUHCJEHO HANpPsI)KeHHEe, COOTBETCTBYIOLILEe
5TOMY CPOKY CJYiKObI, UTO JACT 1 HanpsxKeHud V,; , COOTBETCTBYIOLIHX CPOKY CJYK-
661 T,,. VI3 3TUX n 3HaueHUH HaNpsXKEHHA BBIYUCAAIOT CpelHee HamnpSIXKeEHHe I
rpynnu ¢o6pasiuoB

BrluncasioT TakzKe 3JeMeHTHl, OTHocdllHecs K pa3dpocy, HalpUMEp, COOTBETCTBVIO-
fllee CTAaB1apTHOE OTKJIOHEeHHEe

bl Y wal
»

[ =1 -
_2 (VmL‘“‘“Vm)2
S = L =1

n—I

4. btcau Oblid UCNOJAL30BAHBI YeThipe Ipynnbi 00pasioB, AJAS KaxXKIOW TPYINL
ONpeaensloOT cpeaHHe 3HaueHHs V,,, COOTBETCTBYIOUIHe BpeMeHH T ,,, a TakKmxke CTaH-
JapTHHle OTKJIOHEHHUS S.

KpHuByl0 cpoka CaAyxKO0bl MOXKHO TakK:Ke IIOCTPOHTb Ha JIOTapUPMHUYECKOH M HJIJIH-
MeTpOBOH OyMare.

Ecau nonyiieHusi, naHHble B II. | TOYHBL, TO YeTbIpe TOUKH pasMelliaioTcss Ha
ONHOH JAHUHHH, HJAH 60Jiee TOYHO, MOXKHO IPOBECTH INPSIMYIO JHHHIO B JOBEDHTEJbHBIX
npegenax npu 95 % cpelHHX 3HaueHHH HANpAXeHHs, a KPYTH3HA 3TOH NPAMOH C JoO-
rapudMHUeCKHMH KOOPIAHHATAMH COOTBETCTBYET KO3(h@uuueHty k& dopmyanl (1).

DKCTpPanoJsHsg HeBO3MOXHA, ec/i 006a 3TH YCJOBHS He BHINOJHSAIOTCS.

5. KomOuHHpOoBaHHAA MEeTOAHKA HCNBITAHHUSA

TlocTOosIHHOE MO BeJHUHHe HanpsixKeHHe — [MOBBILIAIOLLIeeCss HalpsizKeHHE,
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Ecay XapakTepuUCTHKH  HCNBITYEMBIX CHCTEM HM30JSALHH JOCTATOYHO XOpOUIQ H3-
BECTHEI, UTOOBl BHIOpPATb HCXOJHOe HanpsixkeHHe V, TakuM, uTO NOJOBHHA 00pAasiioB
Oyaer npobura B TeyeHHe BPEMEHH, NPEAYCMOTPEHHOrO AJS UCNBITAHUH, TO SKOHOMHSA
BpeMeHH OyaeT MaKCHMAaJILHOH.

[Io 3Toli MeToAMKe NPONOJKUTEJAbHOCTh Nopauu 7y HanpskeHus Vo Ha nepsown
CTYIleHH 3apaHee He YyCTaHapJAHBawT. OHO COOTBETCTBYET BPeMeHHM A0 npoboa yucna

n-+tl

n
006pasLoB . eCcJ4 n — HeyeTHOe, UJU ( -—2———|—1 ) ec.IH 71 — YeTHOe.

[TponoskuTeNpHOCTb MojAauu Iy, Ty, ..., T, MOCAEAYIOWIIN CTYNEHEH HANDAKEHHS

Vi=aV, Ve=a?Vy, u T. 1. MOXHO Oyaer ciaesath npubJaL3uTeNbHO paBHOR 1o/10;
[IPH 3THX YCJOBHIX MOXHO OXHUJAAaTh, 4YTO mnoc/jaegHud obpaseil Oyaer npoOUT 3a BpeMd,

paBHOe WJAH Menbliie 1,4 T,
Kpome Toro, MeguaHHoe 3Ha4ycHHe NMPOOUBHOrO HANpSIXKEHHA KaXKJAOA rpynnsl o0-

pPa3uoB ONpenesssioT 6e3 IpeABAPUTEJBHOrO HAONYUIEHUSA [0 3aKOHY CTapeHHI.
JTa MeTOAHKa HCIBITAHHH MOKEeT ObITh pEeKOMeHJOBAaHAa ©cOO0EHHO, Korja B peé-
3yJbTaTe NpeABapUTENbHBIX HCHBITAHHH YCTAHOBJEH HCXOJHbBIH YPOBEHb HCIBITATE/b-

HOroO HanpsixkeHusi V.
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HMHPOPMALUHWOHHBIE JAHHDIE

1. PASPABOTAH U BHECEH MuHHuCcTepCTBOM 3JE€KTPOTEXHHUECKOMN
npombluijieHHocty CCCP

UCINIOJHUTEJH

A. B. XBaabKOBCKMH, Kaujx. TexH. nayk; E. W. Spowmensa, kaun.
TexH. HayK; B. Il. Baicdenbn

2. IlocranoBnennem l'ocypapcrBeHHoro komurera CCCP no craHpap-
tam ot 25.11.88 Ne 3842 wmexpayHapoaHbii craHaapr MIK
727—1—82 «OneHka yCTOMYHUBOCTH CHCTEM H3O0JSLUHUH 3JeKTP0000-
PYAOBAHHUA K JJMTEJNbHOMY BO3JXEHCTBUIO 3JEKTPUYECKOTrO MOJis.
Yacte 1. OO0Oumue noJgoxeHHs U MeTOABbl OLlEHKH, OCHOBaHHbie Ha
HOPMAJIbHBIX pacnpejelieHUsiX» BBEeNEeH B JEMCTBUE HENOCPEACTBEH-
HO B KayecTBe rocyaapcrsedHoro crangapra CCCP ¢ 01.01.90

3. BBEAEH BIIEPBDbIE

4. CCbIJIOYHbIE HOPMATUBHO-TEXHHYECKHWE JOKYMEH-
T bl

O603HaueHH 2

[TyHKT, B KOTOPOM O603HayeHHe
rocyl1apCTBEHHOTO CTaHIApPTA

npuBeneHa CChIIKA crangapra MIK
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