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CHCTEMDBI 9JIEKTPHYUECKON H30JALLHUHU

OueHKa 3KCNAYATAUMOHHBIX XapaKTepPHCTHK, rocTt

MeXaHH3MA CTAPEHHUS H METOJbl AUATHOCTHKH 27905.2—88
Electrical insulation systems. (M3IK 791—84,

Evaluation of performances, ageing mechanism MA3K 610—78)

and diagnostic procedures
OKCTY 3409

Cpok percrBug ¢ 01.01.90
po 01.01.2000

Hacroawuh cranpapt ycraHaBauBaer oOliHe NMOJOXKEHHA AT pa3-
PabOTKH METOAOB OLIEHKH CHCTeM H30JAALHH 3JeKTpooOOpYyA0OBAHUS
Ha OCHCBE ONBITA IKCIyaTaUHU H PYHKUHOHAJbHBIX HCIIBITAHHUH,

CTaniapT CONEepKHUT ONMHCAHHE MeXAHH3Ma CTApPeHUSs] CHCTEM H30JI5-
THH  31eKTPOODOPYAOBAHUS M METOAO0B, C MOMOLLLIO KOTODBIX Olpene-
JgeTCsi COOTBETCTBHE MEXAHHU3MOB CTApPEHHUA (PYHKUHOHAJLHBIX HCIIHI-
TAHWUH W JKCIJVATallUHW PeaJsbHO AEHUCTBYIOLIMX CHUCTEM. ¥YKa3aHbl TakK-
K€ MeToIbl AMATHOCTHKH AJIs1 UCIOJNAB30BAHHA B (DVHKIHOHAJABHBIX HC-

IIbITAHHUGX,

1. METOAdbl OLEHKH JAHHBIX 39KCHJVIYATAUHUH CHCTEM HU3OJIALLHH

1.1. Metoabl 10/2KHbl OBITH OCHOBAHbBI HA ONBITE 3KCIJIVATAIIHH HJH
pe3dvanrTataX QYHKIIMOHAJbHBIX HCOBITAHUN H YKA3bIBATH:

a) Ha CHOCOOB HCNOJbL30BAHHS MAHHBLIX ONbLITA IKCOAVATALLI 4
DUEHKH NPOBEPEHHBIX B IKCIJIVATALIUU CHCTEM H30JALLUH,

0) Ha BO3MOKHOCTb HCHOJIB30BAHUA MIPOBEPEHHBIX B 3KCILIVATALUH
i OUEeHeHHbIX CUCTeM H30JAUUH AJA CPABHUTENbHBIX OLUEHOUHBIX (DVHK-
IHMOHAALABIX UCTIBITAHUN C HOBBIMHU CHCTEMAMU U30OJALUYU;

B} Ha BBINOJHeHHEe (QYHKUHOHAJbHBIX HCIBITAHUH AJA IOJVUYEHHS
JAHHBIX, HEOOXOAUMBIX AJS OUEHKH CHCTEM HI0OJALHH;

') H& BO3MOIKHOCTH HHTEDPIPETHPOBATHL Pe3VJAbTATH (PYHKUHOHAb-
HbIX HCOBITAHUU [IPH OUEHKE CHCTEM H30JISAILHU.

1.2. Tlpn BBIOOpE COOTBETCTBYIOLIEH METOAHKH OUEHKH IO cOOpYy
JaHHBIX ONBITA 3KCIJIyaTallHH U BBIOOpE 3TAJIOHHOU CHCTEMBI IJ5 CPaAB-
HHTEJbHEIX (PYHKUHOHAJBbHBIX UCHBITAHHH MOIYT HCIOJbL30BATLCSA CJe-
IVIOLIHe KaTeropuu o00pyI0OBaAHUSA:

a) 1JUTeJbHB I CPOK CJAVXOB, KpynHoe 000py-

JOBdHIECE!

M3panHe odpHuHaabHoe [lepenevatka BocnpeuleHa
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HECKOJIbKO eIHHHUL, BCE€ HJIH OOJBIUHUHCTBO HCIOAB3YIOT AJS ONpele-
JIEHUS ONbITA 3KCMJAyaTaluuH;

0) LJUHTEeJNbHBHN CPOK CcAyXKO0HB, HeXKpPpYIODHOe 0O0Oo-
DPyLOBaHHE:

OOBIYHO, HO HE BCErja, MHOIO €JUHHL, He3HAuuTedbHast HHBOpMa-
IIHsT O JAaHHBIX NOTpeOUTe A; NS ONpEAEeJEHUS] ONbITa 3KCIAvVaTalHuK
MOXKHO HCHOJIb30BATh CTATHCTHYECKHUH O0TOOP;

B) KOPOTKHH CPOK Ccayxo6o, KpynHoe o00DYVJaoO-
BaHUe:

HECKOJIbKO eAUHHL, OObIYHO BCE HUCIOJB3YIOTCS AJII ONpeleseHus
OITBITA 3KCIIJIyaTallHH;

') XKOPOTKHH CPOK cayxOb, HeKpynHoe odopy-
JOBaHHUE:

OOBIYHO, HO He BcCerja, o4deHb MHOIQ €JHHHIU, HEe3HAUHUTeJbHAd HJH
OTCYTCTBHE HHMPOPMALIHH O JAHHBIX Yy HOTPeOUTE/IA; OLLEHKY MOXHO TIPO-
BOJAUTb HAa OCHOBE CTATHCTHYECKH JOCTATOYHOI'O KOJIHUECTBa 00pPas3lUoB,
HAaXOAUBIUIUXCS B HOPMAJIbHBIX VCJIOBHAX 3KCIIJAyaTal 1.

1.3. Ilpu otcyrcrBuyn KJaaccuburauuy (GakTHUECKHX YCJIOBIHII 3KC-
JiyaTauuyu cJhaeayer Hcnouab3oBaTthk pekomenmanuu I'OCT 27905.1—88.

[.4. DxcnayartaunoHHble XapaKTePUCTHUKH, [10.1y4CHHBIE HEIoCpe-
CTBCHHO M3 IIPAKTHKH, OOLIYHO HE COBHNAAAIOT ¢ «OKUIAEMEIMH 3KCIJIY-
aTAllMOHHBEIMH XapaKTePUCTHKAMHU» HJH «YCTAHOBJEHHBIMH 3KCIJAyaTa-
IHOHHBIMU XapakTepucTukaMmu», ykazauaelMu B [ OCT 27905.1—88.

PaKTHUeCKHEe XapPaAKTEePHUCTHKH HMEIOT aOCOJIIOTHOE 3HAYEHHE, OHH
ABJAIOTCS PEAJbHBIMH I[OKa3aTeJdMH cPOKa CJAYXKOBI CHCTEMB H30J4-
IIHH, TAKMMH, KaK BpeMs BBIXOJa U3 CTPOs, BPeMdA HAOCTHIKEHHS HE3KO-
HOMHYECKOTO BO3PACTAHUA OTKA30B, CPOK 0€30TKA3HOU CAVIKOBI U T. A.
(cm. 1. 2.4).

1.5. Tlo onbiTy VCJAOBHA 3KCIVIYAaTALHH KJAACCHQHIHPVIOTCH Ha
«HOPMaJibHbie» H <KHEeHOPMaJbHbIe».

«HeHopMaabHEIMHY OOBIYHO SABJIAIOTCA YCJAOBHA, KOLAA OIILIT 3KC-
JIyaTaldd IJOXO JOKYMEHTHPOBAH, H CJAYUYAHU C IMJOXHUMH VC.JIOBUAMHU
SKcnJayaTtauud. MOoXKHO OrpaHUyHTbCS DACCMOTPEHHEM TO.bKO «HOD-
MaJIbHBIX» VCJOBHH 3KCIIJIyaTalHH, a IO BCeM JAPYIHM BOIIpPOcaM OT-
NpaBJadgTh DOTpeOUTE/Nd K IPOU3BOAUTEIO.

JlaHHBIe onbITA 3KCIJAVATAUHH JOJXKHBl COLEPXKATh BCE COOTBETCT-
BYIOILHE YCJOBHSA IKCIJAyaTallHH, B KOTOPbIX paboTaeTr cHCTeMa H30J5-
nuua. Ilepea TeMm, Kak KoOJiMuecTBeHHO oOpalboTaTh [aHHLIE ONbITA
SKCIJyaTallHH, HeoOXOAHUMO OrpaHHyuBaTh CcOOp HAHHBIX JIillb T0XO-
JKUMH CHCTEMAaMH, BHLINOJHAIOMUMHE NOCTATOUHO CXOXKHE QYHKIIHH.

B GosabuinHcTBe NMpakKTHUYECKHUX CJAYyYaeB HEBO3MOXKHO NPEACTABHTH
TOUHBLIE UYHCJOBBIe JaHHBble. B Takux cayuasgx Jydlle HCII0/1b30BaTh
BCI0O JAOCTYIHYI0 HHpopManHio 006 OIbITE 3KCIHAYyaTalHH, JaKUIYI0
O00BEKTHBHYIO OUEHKY BO3MOXKHOCTEH H HEJOCTATKOB CHCTEM.

1.6. Ins ycTaHOBJEHHSI CBOHCTB IIPOBEPAEMOH CHCTEMBbl H30JIAUHH
cJaelyer, II0 BO3MOMKHOCTH, cOOpaTh CJAEAYIOUYI0 HHPOPMALHIO:
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1) Bun paspywueHus, HaOJMOJAaeMBbIH NMPH ZSKCNAYaTALMH, H, ECJH
BO3MOXKHO, XapakKTep OTKa30B (TPeKHHT B Kabeadax, npoOOH Ha 3eMJK
B TpaHncopMmaropax H T. n.).

2) DKcnayaTallHOHHBIE HATPY3KH HA CUCTEMY H3OJSAILHH:

a) KOHCTPYKUUA CUCTeMbl

DakTHUECKOe 3JIEKTPHYECKOe HalpsgXKeHHue, MexaHuueckue (Bubpa-

IIHA H 3P QEKTH TePMUYECKOro pacUIupenns) U APyTrHe HAarpysKH Ha CH-
CTEMY H3OJISILHY, OlIpeeJieHHble KOHCTPYKIIHEH;
0) Haepyska

DakTuueckas cpeaHsass HArpy3Ka, IIPUKJIagblBaeMasi BO BpeMsa Cpo-
Ka CAYIKOB cUCTEMBl H30JISUHH, YKa3blBaeT HA TO, paboTaeT Ju cUcre-
Ma IIpH KOHCTPYKTHBHO 3aJI0XKEHHOH HarpysKe;

B) pexcum

BkirouaeT B cebs1 IHKJIBI HATPY3KH H IPOCTOS;

') HEeYCTAHOBUBULLECS PeHCUMbL

D aKTHYECKHE IIepeXOJHble PeKHMBI MOIL'YT OKa3biBATh 3HAYHTeJlb-
HOe BO3JACHCTBHE HA CTapeHue HU30JddUHU. Hanpumep, HeEoOXKUIaHHBHIE
KOPOTKHE 3aMblKaHusg BOJH3H OOODYIOBAHUA, HECOIJIaCOBaHHOe IIC
()a3e BKJIOUEHHE MOTYT BLI3BAaTb CHJIbHYI0O MEXAaHHUECKYIO HArpy3Ky Ha
CHCTEMY H3OJSIIIHH.

Ha cpox cayx6nl TakKe MOTyT OKa3biBATh BJIHSAHHE BO3HHKAIIHE
IPYU 3KCIJIyAaTAUUU NepeHanpaXKeHusd;

1) okpyxcarouwias cpeoa

Crenayer yUUThIBATh PEaJbHVIO OKPVIKAWILYIO CPeay, B KOTOPOH pa-
OoTaeT cUucTEMAa HU30JISLHH,

3) ¥YXom 3a CHCTeMaMH H30JMLHH Ha MPOTAXKEHUH CPOKa C.1yKOH.
CHcTeMa H30J91UH MOXKET IIOJABEPraThCqd H3MEHEHHSM B BHAE 3aMEHH,
NepecTaHOBKH H A00aBJIEHHS KOMIIOHEHTOB. YUHTBHIBAS OILIT 3KCIAya-
TAlliH, BaXKHO 3HATh O TAKUX H3MEHEHHSX H UX 3HAUHUTEJbHOCTH.

4) TpancnopTHpOBKa, XpPaHeHHE U YCTAHOBKA.

D) IDKCIJyaTallHOHHbBIe XapaKTePHUCTHKH HA OCHOBE OIIbITa 3KCNAY-
atauuy (cM. m. 2.4).

2. METOAbI OUEHKH ¢YHKIHOHAJIbHbIX HCITBITAHHUN

2.1. Jlannble $yHKIHOHAJbHBIX HCIBITAHHHA IOJYYAlOT Ha OCHOBE
MeTon0oB, vKazaHHelXx B [OCT 10518—88 u I'OCT 27905.4—88.

HapexxnocTh yCTAaHOBJEHHBIX 3JKCIJAYaTaUHOHHBIX XapaKTePUCTHK
CHCTEM H30JSAILHH 3aBHCHT OT MPABHJBHOCTH H TOUHOCTH MOJAEJIUDPOBA-
HHSI YCJOBHH 3KCIIJyaTallUd B METOAHKAaX HUCIbITAHHS.

3HaYeHHs 3KCIYATALHOHHBIX XaPaKTEPUCTHK (PYHKUHOHAIbHBIX
HCIILITAHHH N al0TCA B COOTBETCTBUH C TPeDOBaHUAMH 1I. 2.0.

2.2. OCHOBHOH UeJbI0 YVCTAHOBJEHHUS MOATBEPIKAEHHBLIX 3KCI/ayaTa-
IIHOHHBIX X4PaKTEPHCTHK CHCTEMBl H3OJALHH HAa OCHOBE OIIBITA 3KCHJY-
aTAalUHUU SIBJASIETCSI BO3MOXKHOE HX HCIOJb30BAHHE B KauecTBE 3TaJIOH-
HBIX NIPH CPABHHTEJBHOH OLIEHKE C APYrOH CHCTEMOH H30JISLHH.
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Fla KaMcanrit 1H 000pYAOBAHUS JAOJXKHBI OBITH YCTaHOBJEHbl Ipa-
BHJa OINpeaeselusl 3KCNAYaTallHOHHBIX XapaKTepUCTHK CHCTeM H30Jis-
1L HH.

yCTanaBJ/liBass TakHe NPAaBHJA4, HEOOXOAHMO VUHTBIBATH IIOCJAEMACT-
BHA VXOJa 34 H30JiAUHeH, OCOOEHHO JJisd 000pYAOBAHHS C JAJHTEJbHbBIM
CPOKOM CayzKObl. ONBIT 3KCOyaTallHH MOKeT ObIThb OTPaAXKEH pa3JaHy-
HBIMH CIIOCOOaMH (BBIXOJA H3 CTPOSA, CHUXEHHE 3KCIIJIyaTALLlHOHHBIX Xa-
DAKTEPUCTHK, HAJEKHOCTb H T. A.). kcaiM onblT 3KcnJayaTaldH Bhipa-
JKeH yepes3 HaJIeKHOCThb, H3MEHCHHE UACTOThl BBIXOAd U3  CIDOST MOXKET
NaThb MHOro HudopMauuu. Takas HHPOPMALHUA TO3BOJACT PaccMaTpPH-
BaTh B KaueCTBEe KPHUTEPHH KOHEYHOH TOUKH 3KOHOMHUYECKVIO PaboTo-
CIIOCOOHOCTD.

23, Jag oueHKH oOMLIHX BO3MOXKHOCTEH CHCTEMBI H30JAUHH 11€00-
XOAHMO OILCHHTbh 3KCIIVAaTalHMOHIILIC XaPaKTEePHCTHKH CHCTEMBbI IPH
BO3JACHCTBHUH (PAKTOPOB CTAPEHHUA B COOTBETCTBUH C TPeOOBAHUSIMHU
1. 2.6. B HacTosllee BpeMs OTCYTCTBYeT OOLIENPHHATAss MeTOAHKA,
103BoJd0Uag CObEAHHUTh pal3JHuHble GVHKUHOHAJbHBIE HCIIbITAHHS
OTAEJbHBIX TPVII HCHOBITVEMbIX O0OBEKTOB B O0IUVIO OUEHKY BO3MOZK-
HOCTEeII CUCTeMbl U3OJIAILUH,.

B COOTBETCTBVIOIIUX CJAyUaAAX, KOMAd CpPaBiHTeJbHBIE (yHKIUHO-
HaabHble HCOBITAHHA MOT'VT AaTh MNOJE3HVIO HHPOPMAUHIO 00 3KCI.I1ya-
TALHOHHBIX XAPAKTEPUCTHKAX HOBOH CHUCTEMbl M3OJAUHMHU, BAKHO IIOM-
HHUTb, YTO pelIarIluM KpUTEpHEM IIPU CPABHCHHU CHCTEM H3OJAILHH SB-
JSIOTCSH HX OTHOCHUTEJbHBIE IKCIJYATALHOHHbBIE XapaKTepHCTHUKH. [IpH
3TOM HEOOXOAHMMO TIePHOAHUYECKHU OIEHUBATHL 3IKCIAYATALHOHHBIE Xa-
DAKTEPUCTHKHU CHCTEM  H30JAUUH, KROTOPbie ObIJIU IIPUHSATLHI B Pe3y.ib-
Tate CDABHHTEIbHBIX (VHKIHOHAJABHBIX HcnbiTaHuwil. Taxasa oueHka
MOMOYKET ONPCICAUTh, ACHCTBYVET JU METOAHKA, KaK [IJaHHPOBAIACH,
1 9BHTCY JU DPYKOBOACTBOM AJIS COOTBETCTBYIOLIUX U3MECHEHUH.

2.4, Jng Kaxaoro tana o00pVAOBAHHA AOJAKHB OBITh VCTallOB.Ie-
Hbl IpaBuJda aTTeCTALMU CHCTEM H30JAUHH, HMEIOIIHX IKCITYyaTallHOH-
HYI0 XapaxTepPUCTHxL, TOITBEPKACHHVIO NPH padoTe B PeadblbiX | C0-
BUHAX

Jainble  SKCOJAYATAUUOHHBIX XaPAKTEPHCTHK AOJAZKHBI  ObIThL TMOI-
TBEDZKI€HBl HQ CCOTBETCTBUE, MOCIE URTO HX MOKHO CTATHCTHUYECKH 0O-
paboTaTh KaK CaMoCorJacyoulyiocd Tpynny. B exkoTopsix ¢avyasgx
BHIXC T 13 CTPOA lie ABJACTCH OTPaKeHUeM NOCJICACTBHI XYV AUICHUS
pafoTOCNIOCOOHOCTH, CBA3AHHOW C HOPMAJLHOH 3KCIyaTaluueld, a
CBA34H C NPOHIRBOIACTBEHHBIM OpaKoM, HOBPEKICHHAMH MPH TPAICIIOP-
THPOBKE, MJOXHM XPAHEHHEM H APYCHMH HCOJATOMNPHATHBIMU VCJIQBUS-
MM, HANpUMep, TAKHMH, KaK BBIXOH H3 CTPOs APYTHX KOMIIOHEHTOB.
Bo3VioKHO, YTO J.1 TAKUX BUAOB OTKA30B NOTPeOveTcd cCHeUHAaJdbHAS
00pa00TKA M HX HE 1iVKHO OyJeT BKJIYATh B IPOTOKOJ OIbITA IKCIAY-
aTallMH, HCIO/153VeMblH AJ5 NMOJVUCHHS pPe3VvJbTATHBHBIX CTATHCTHUYEC-
KUx JaHHBIX. KpoMe TOro, TEPMHH «OTKas3» (BBIXOJ H3 CTDOS) MOIKET
03HayaThb SABJEHHEe, OTJHUHOE OT (haKTHYECKOro npobos H3OJSIHHU.
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2.5. CywecTByeT TPH THIIHYHBIE TPYNNL 3HAUEHUH 3KCIOAyaTAL{HOH~
HBIX XapaKTepHCTHK; 00JibllIasi YacTh XaPAKTEPUCTHK TNPHHAIJNEHKHUT
rpynmne 0):

a) BCe 3HAYCHHUA XAPAKTEPUCTHK MOJYy4YEHBI Ha OCHOBAHHH IIPOTO-
KOJIOB OTKAa30B IIPH 3KCIJIYAaTALMH, NPUHATHX 34 KPUTEPUH KOHLUHOWH
TOUYKH;

0) 3HauYe€HHsA YACTHUYHO MNOJYYellbl HAa OCHOBAHNHH CTATHCTHKIH OTKd-
30B H YaCTHYHO U3 «OITbITA IKCIIJAyaTalud 0e3 OTKa30B»;

B) BCe 3HAYEHUS XaPAKTEPUCTHK MOJYUYEHBI Ha OCHOBAHHH <«OIMBITE
SKCIJAyaTauuu 6e3 OTKas3oB».

[IpumMepns pHaHHBX M3 ONBTA 3KCOJAyaTa U

1) Bpemsa cayxKObl OTAEJBHBIX yacTed 00ODPYAOBAHUS NPH Qripeae-
JIEHHBIX YCJOBHSX.

2) KousunyectBo uactein o60pyaoBaHusl, padoTAUHUX IIPH KOHKDET-
HOM NPHMEHEHUH,

3) Onucanusg 3TAJOHHOH CHCTEMBI U30JSLUHH C JAHHBIMH OIbITa
9KCIJIyaTaluuu, UCIOJNb30BAHHBIMU H3TOTOBUTEEeM OOODYHOBAHHMA.

Ecan UMeTcs JaHHbie 0 BRIXOAAX U3 cTpodA (Wiad padoTe 6e3 oTKa-
30B), XKeJaTeJbHO NMOCPEACTBOM METOJAOB CTATHCTHYECKOro axHaJgnaa
KBAJUPUIHDPOBATL CHCTEMY HU30JSAUHH AJS KOHKPETHOTO INpPHMEHEHHS
HJIH YCTAHOBHUTH 3KCIJYATALHOHHYIO XAPaKTEPUCTHKY 3TAJOHHOH CH-
CTeMbl. ITH 3SKCOAYyaTAUUOHHBIE XaPAKTEPUCTHKH MOIYT ObiThb JIaH
KaK cpejHee BpeMsd A0 MEPBOr0 0TKasza, cpejaHee BpeMs A0 MeIHaHHO-
ro OTKasa, cpeaee BpeMsA MexKAV OTKa3zaMu U T. A. Takas uH@oDMAallUus
[I0O3BOJIUT TPOBOJAHTb CPABHEHHE HA PAHHHX IMEPHOAAX 3KCIIVATAIHR
CUCTEeMbl. B Hacrosiiuee BpeMsa paspabaTbhiBaloTcss METOAHKH C HCIOJE-
30BaHHUEM CTATHCTHKH baseHa, npeaHaszHauyeHHbIe AJS OLEIKH [Tapa-
METPOB BhbIX0Ja K3 CTPOS, KOTOPHIE, BO3IMONKHO, CJAeAVeT PacCMCTpeTk
B cydae NPUMEHUMOCTH TAKHX METOIHK.

2.6. PesysabTaThl YCKOPEHHBIX UCNBLITAHHH HA CTADEHHE I0.Ie3HEI
NPU CPABHEHUM TIOBCAEHUS ABYX CUCTEM B YCJOBUAX UCHBITAHHA, O1HAa-
KO HEeOoOXOAHMO C OCTOPOXKHOCTBIO OTHOCHUTBCSI K aHAJAU3y H HHTeDIlIpe-
TAaUHH JAHHBIX Pe3yJabTaTOB IIPH HUCHOJAb30BAHHH HX B KauecTB2 KDH-
Tepusd (PAKTUUECKHX 3IKCIVIYATAUHOHHBIX XapaKTEPHCTHK., ITO B NPHUH-
UIe MPpeaAcTaBaseT coOol MpobieMy 3KCTPANONAUUA ¢ AONVCTHMOHR
HaJJe>KHOCThIO.

Onenka, xacarulascs KoaupoBaHus cucreM wugoasuuu no [OCT
27905.1—88 ¢ KoJHYECTBEHHO OINpeAeJEeHHBIMH IpejeJlaMH IJaHHDye-

MBIX XapaKTepHCTHK, TpebyeT noApOoOHLIX npaBua oueHKH. OObuHEO A4
OLEeHKU HAaACKHOCTH TPEeOYIOTCA CTATUCTHUCCKHE METOAHKH.

C apyrodl CTODOHBI, OI€HKA, CBfA3aHHAs ¢ (QOPMYJUPOBKOH «IIC
KpaliHeH Mepe He XYyKe», BO3MOXKHA HAa OCHOBAHUH CBUIAETEJILCTRA, UTO
A9 HCIBITVEeMOH CHCTEMBI COOTHOLUEHHE MEXKAYy Harpyskoil u 3peme-
HeM JOCTH:KeHHs KOHEUHOH TOUKH COBIAAAeT HJIH Jyullue, yeM COOTBeT-
CTBYIOLIHMH ITOKAa3aTeJb 3TAJOHHOH CHCTEMBI BO BCEM [IHANa30He HCIIbI-
TaTeJIbHLEIX HATPY30K.
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Oanako HeoOXoAUMa JOCTATOUHAS] YBEDEHHOCTh, UTO COOTBETCTBVIO-
[(He KPHBbIE He MepeceKaloTcs B 001aCTH HCTIIBITATENbHBIX H 3KCIljiyaTa-
HUOHHDBIX HATPY30K.

Kax ykazano B 'OCT 27905.1—88, xenareabiio HMeTh BO3MOXK-
HOCTb NPOBOJIUThL OLIEHKH B abOCOJIIOTHBIX 3HAUE€HHUSsIX. TeM He MeHee, MO
CYLIECTBY 3TO HE IIPEACTaBJAAETCH BO3MOXKHBIM B HACTOALLEE BPEMS.
[Ipu nacroduieM ypoBHE PA3BUTHUS TEXHOJOIHH SJEKTPHUECKOH H30Jisi-
UHY MOXKHO IPOBOAHTH TOJbKO CPaBHUTEJbHbIE OLEHKHU. [Ipobnemy ab-
COJIIOTHBIX OLEIIOK Jierue PelHuThb JIJs1 HeOOJbIIOro o pasMepy o00opy-
JOB&EHs ¢ KOPOTKHM CPOKOM CJIy2K0Bl M OUEHDL TPYAHO AJS KPYIIHOTO
O000pVIAOBAHHUA C AJAUTENBIBIM CPOKOM CAVKOBIL, rae HeoOXOAHMO HC-
[10J1b30BaTbh MOJEJIH U YCKOPEHHbBIC UCIILITAHUA.

IIpH oLleHKE COOTHOLIEHHS MEXAy HArpy3kKOH H BpeMeHeM JOCTH-
XKEeHHH KOHEYHOH TOUKHM HeOoOXOJAHMO OTMeYaTb, YTO 3HAYEHHsS BDPEMEHH
B UCNBITATEJNBHOM AHANa30HEe HJH 3KCTPANOJHUPOBAHHbIE BeJHYHHbl He-
0043aTE/IbHO OTPAaXKalT 3KCINAYATAUHOHHBIM CPOK CAYKOB 000pPVAO-
BaH!S B 2a0COJIOTHBHIX 3HAYEHHUSAX.

3. MEXAHHU3Mbl CTAPEHHA U UX NPOBEPKA

3.1. IllpoBepka MeXaHU3MOB CTApPpEHHUHA, CBA3IAH-
HbIX C 3KCcIODJyaTalHeH

Pewinte fanHyo npobaeMy MOXKHO MPH ITOMOILH:

1) oueHkH caMoO¥ H3O0JSUHOHHONH CHCTEMBI;

2) H3MEepPeHHH, OTHOCALIUXCA K HArpyskam, BBI3HBAOUIHM CTape-
HHE;

3) NPOBEPOK, CBA3AHHBIX C OLLEHKOH pe3yJabTaTOB HCIBITAHIII.

FlaaepeHus o6pasuoB, a TakKXKe IOJYYEHHBIE B PE3yJbTaTe 3TOrO
IPOIVKTBl PA3JIOXKEHUST KOHTPOJUPVIOTCHA IPU NOMOLILU COOTBETCTBVIO-
HIUX JHMarHOCTHUYECKHX METOJ0B. JIDTH MeTOAbl BHOHDAT (cM. Talb.a4-
Hy), HCXOAS H3 3HAHHUS WJH MPEATNOJO)KEHUSA OTHOCHTEIbHO (U3HYEC-
KHX H XHMHUECKHX MTPOILECCOB, BEI3BAHHBIX CTAPEHHEM.

Taxiie u3MeHeHHUs MOTVT OKa3biBaTh BJAHUSHHUE HA:

CTPVKTYPY H30JIAILHH;

ee 9IeKTPHUYECKUE CBOUCTBA,;

£¢ \MeXAHUUEeCKHUe CBOUCTBA;

ee XHUMHUECKHH COCTAaB U BBIJEJEHHE €€ COCTaBJIAIUIHX H IMPOIAVK-
TOB PAa3JI0XKEHHUA;

e BHEINHUH BUA WK ONTUYECKHE CBOMCTBA U T. I.

CaeayeT NpPOBECTH NPOBEPKY COOTBETCTBHS Harpysox, AeHCTBYIO-
IIUX HA UCOBITYeMBI oOpasel, YCJAOBHAM 3KCIIJAyaTalHU. ITO OTHOCUT-
Csl KO BCE€M BHJIaM CTapsAlHX (PaKTOPOB, HCIOJb3YEMBIX BO BpPeMs olle-
HOYHBLIX HCHOBITAHHH (TepMHUYECKHX, IEKTPHUECKHX, HAd YCTOHYUBOCTE
K NeliCTBHIO OKpVvi:Kaloniel cpeabl, MEXaHHUECKHX), H KO BCeM BapuaH-
TaM NpHJA0KEHHS PakKTopoOB, T. €. BHE 3aBHCHMOCTH OT TOT'O, BO3AEHCT-
ByeT .14 Ha o0pas3mbl KakKOH-HHOyIb OAHH (QAaKTOp HJIH HECKOJbKO,
IpHK.1aAbIBA€Mbl€ TOCJAEA0BATEAbHO HJH B COYETAHHH ADVL C APYTOM.
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t13 pesysabTaTOB HCIBITAHHH MOZKHO NOJYUHTH HOJ1€3HYI0 Hirpopma-
HK, KAaCaWWyIocs Mexanu3dMoB crtapenud. [lpu stoy neodxoanumo:

'pOaHaJH3HPOBATh 3aBHCHMOCTH MEXKIAY HATPV3KOH M BpeMeHeM
NPHIOKEHHS HATPY3KH;

NPOKOHTPOJIUPOBATE pacIpeneiedie BPEMEHH A0 KOHeuHoll TOUKH
B HapTHU 00pasuos;

CPaBHHTL pacHoJOXKeHHst MecT [podosi npi  pPa3jJHYHbIX VPOBHSX
Harpv3oK H ONpeAeaHThb, NPOHCXO/IHT JIH 3TO NOJ ACHCTBIEM CTapsulux
Harpy3oK HJIH DU NPUHIOKEHHH AHAIHOCTHYECKOTO (paxkTopa.

32 HMceccecnenopanua Ha cadMHX CcHCTEMaxX H30JS-

i1 H i
o 2.1, Dusuueckue uccaedosasiis

DO BpeMst CTapeHud ornpeneseHie TOro U HHOTO (PH3HYECKOTro Coc-
TOSEHA WJIH CBOHCTBA U CpPaBHEHHE pPe3VIbTaTOB, IIOJAVYEHIIBIX NPH
Da3aKYHBIX VPOBHAX HACPV3KH H 34 Pa3JIHYHOE BPEMsd, MOXKET 1aTb CO-
OTBETCTBYIOHIVIO HHMOPMALHIO, KACAIUIVIOCH Npoliecca CTAPEeHUd.

TaxiMu cBoHcTBaMH OBIBAIOT, B OCHOBHOM, 3JEKTPHUECKHE HJH Me-
XaHH4YeCKHe, a TakKxKe KacalwllHecsd BHYTPEHHEH CTPYKTVDPhl HUCHLITYE-
More obpasua. Hanpuvep, MOKHO ONPEAESHTb CTPYKTVPHbLIE HM3MEHe-
HHS TDH KOHTPOJde M3MEHCHHS 3.1aCTHUYHOCTH, TBEePI1O0CTH H T. A. las
OnpeaeIeHus H3MEHEHHH B CTPVKTVPE HIOJAAUHOHHOH CHCTEMBI MOXKET
OBITL 1CIOJIB30BAHA HHTEHCHBHOCTH YACTHYHBLIX paspsioB.

Keraa npoBORHUTCSA JIEKTPUYECKOE CTAapeHHe, B YaCTHOCTH, NIPH IO-
BBIIIEHHOU YaCTOTe, 2KEJaTeJIbHO OIpPele]IdATh AHIJEKTDPHUECKHE TI0Te-
DH kaK @VHKLIHIO OT YaCTOThI NP HCHBITATEJbHBIX TeMIlepaTtvpax BO
H30e s aHue HEHOPMAaJbHO BBICOKOIO HarpeBaHHA BO BPEMSA MUCIBITAHUH
Ha cTapeHde. B HEKOTOPBIX Cavuadgx JAHIJEKTPUUECKHH HATPEB MOXKeT
[IDHBECTH K TePMHUECKOH HEeCTaOH IbHOCTH, U NpOoLece cTapeHud He Oy-
JeT COOTBETCTBOBAThL IMpoleccaM B padouux veaoBlgx. Takoe sgpaenue
MOZCT BO3HHKHVTB JazxKe NpH padoued 4yacTtoTe, oOblUKO TMPH BHICOKOH
TeMvreparype. [losroMy MozkeT noTpedoBaThesd pervivupoBaniie 4acTo-
Thl OIS WM BBEICHHE KOHTDOIA TEMIEPaTVPHI.

3.2.2. Xumuueckue uccaedo8anus

XuMuueckuil a”aJHM3 HCOBLITVeMBIN ©OpPAasiloB He fBJIASTCH TAKHM
QOIZEeNPUHATLINM TEeXHHUECKHM METOI0M, KaK (QH3HYCCKHUE HCcaed0Ba-
Hiif, HO B HEKOTOPBIX CJAVYasAX OH MOZKET 14Tk UEHHVI0 HHGOPMAUHIO,
Kacaiomylocsd Ipolecca crapeHuda. Hanpuvep, CKOPOCTb HapacTaHUS
KUCJOTHOCTU H U3MEHEHHS NPOAVKTOB AECTPYKUUH MOKET OhITh TECHO
CBSi3aHa C NPOLECCOM CTAPEHHA., IDTO OTHOCUTCS K CHCTEMAaM HIOJSIIHH,
BKJNOYAIOUWUM B cels XKUAKHI H/IH ra3oo0pas3Held  (Hanpumep, SFs)
AH3JEeKTPUK. HabarogeHue 3a [OrI0LEeHHeM aHTHOKHUCIATe el TO03BO-
JsieT NPOBO/IHTb CDaBHEHUE CTAPEHHA NPH Pa3/JHUHBIX VDOBHAX HArpva-
k. PacTBOpUMOCTD HEKOTOPBIX 00PAa3L0OB MOMKET ,1aTh HHPOPMAUHUIO

O TMpolecce cTapeHud.
CJaeayer NpUHAMATL BO BHUMAHHE CKOPOCTb AUDDV3IHH MEKAY CO-

CeAHHMH KOMIOHEHTaMY H30JAUMOHHOH CHCTEMBl H MEXKAV HUMH H OK-
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DYXKaILIeH CPeAOoH. IDJCKTPOH3OJSALHOHHBIH Ia3d MoxKeT OblTh 3urpsi3-
HEH COCHHHCHHAMH, BBIACNAIOUHMHCA H3 APYICHX KOMIIOHEHTOB H30J5-
IITHOHHOH CHCTEMBbI HJIH M3 pe3epByapa.

3.2.3. DPusuro-xumuwecKue uccaedo8aniis

MOXKHO HCHOJB30BAaTh HECKOJbKO MeTOoH0B. HekoTtopble mpiMepb:
AAHbl HUIKE,

B ananause razoo0pasHblX NPOAYKTOB AECTPYKILHH BO BPeEMA cTape-
HHS CAMBIM PacrnpoCTPaHeHHbIM METOAOM HCCJECHOBAHHS SIBJASIET.A Ia-
30Bast xpoMartorpa@us, BO3MOKHO, B COYETAHHH C MAacCC-CIIEKTDOCKOIIH-
eii. Cpenu razoobpasHblX NPOAYKTOB pPasJjioxKelus, 00pa3ylouica U3
OpPTaHHYECKHX MaTepHaJJ0B, MOXKHO OOHAPYKHTb BOAOPOJ, OKHCiH ;lJe-
poia U Jierkue yriaeBogopoabl. IIpoaykTel passioxenus B OOJbLLVECTBE
CJAYyYaeB HE 3aBHCAT OT THNA HACPY3KU;, UCKJAIOUEHHEM ABJAIOTCH Mexa-
HHYEeCKHE Harpy3kKH, KOTOPhIe OOBIYHO HE TeHepHUPYVIOT rasbl. Bi: npo-
AYKTOB PAa3J/JOXKEHHA sBJAAeTCd IT0OKa3dTesJeM 3HEepPrHH, pPaccelisi2dMoRr
Ha MOJIEKYJSPHOM YpOBHE IOA AeHCTBHEM IPHJIOZKEHHOW HaArpy il

Hanuuyue onpenesieHHBIX NPOAVKTOB Aerpagaldd HAH HX OTC TCTBHE
YKas3biBaeT Ha HU3MEHEHHE IIpollecca CTapeHUusd. B yacTHOCTH, 1. Mepe
NOBLILIEHUSA HATPY3KU HA MOJICKYJASPHOM yPOBHe NPOAYKTH JI¢-2a1a-
UHH CTaHOBATCA OoJiee HeHACBIWEHHBIMH (HAMpHMep, aleTH.Ie=, (1DO-
NuJeH M ap.). Ha HeKOTOpBbIX VYPOBHAX HArPY3KH MOTIYT MOA3.ATHCH
COBEDPIUIEHHO HOBbI€ HEHACBILUIEHHbIE MPOAYKTHI, a OTHOLIEHHEe HeAaChl-
WEeHHBIX NIPOAVKTOB K HACHIIIEHHBIM MOZKET BO3pacTaTth Ha 00.122 BbI-
COKUX YPOBHSX Harpysok.

CrapeHHe MOXKeT TakzXe OTPA3UThCH B H3MEHEHUMW CTeleHl xpHC-
TaJJHUHOCTH MOJAUMEpA.

NudpaxkpacHas cueKTpopOTOMETPHSA MOIKET BBIIBHTb 00pPa3. EaHHE
HOBBIX CTPYKTVDHBIX I'PYIIN B H30JALHOHHEIX MaTepHAaIAX.

MeTtoabl TepMHUYECKOro aHaJaui3a, HarpuMep, auddepeHill . IbHbll
TepMmuueckuid aHaaus (UTA) unu nuddepeHnHasbHas CKAHUDVOL{AH
kaaopuMerpus (JJCK), BBHABAAIOT U3MEHEHHS TeMIepaTyphl, 1D KO-
TOPOH NMPOUCXOIAT (PU3UUECKUE NPEBPAUIEHHA, YTO MOKET VKA. ZIBATh
Ha cTapeHue.

J1J1s1 BBIAB.I€HY S H3MEeHEeHUH B MUKDPOCTPYKTYpe MOJIHMEDHOH (130,15~
IIHH IDHMEHAIOT ONTHYECKYIO MUKPOCKOIHIO.

1.1 M3yUeHHsI IIOBEPXHOCTHOH CTPYKTYPbl H €€ H3MEHEHI.i 3 pe-
3yJbTaTe CTADEHHHA [PUMEHAKT CKAHHPYIOUIYIO 3JEKTPOHHVIO MAKPO-
CKOIIHIO.

[TokazareiemM cTapeHds MOTyT OBITb APYIHe H3MEHEHHHA, “alPHU-
Mep, CTeleHb MOJUMEepPH3alUHH UJIH U3MEHEHHS MaccCHI.

3.3. I3vepeHHsd, cBsA3aHHBEe ¢ PaKTOpPaAaMH, B 3H-
BAWUIHMH CTaAapPeHHE

Sameuanns, cogepxamuecss B TOCT 27905.1—88, KacawTcsa ipex-
Jle BCETro OJHHOUYHBIX (DAKTOPOB cTapeHus. | IpH OQHOBPEMEHHOM TIDHUJIO-
JKeHHH 0oJee yeM OJHOTO (daxTopa, AaxKe eCcJH VCHJIEH JHIOb OAHH
&b akToOp, BO3HUKAIOT AOMNOJHHTEJbHbIE CA0KHOCTH.
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3.3.1. Tennogoe crapeHue

norja TelJIOBbIE HATPY3KHU SABASIOTCH OCHOBHBIM (PakTOPOM cCTa-
DEeHH", METOJ HarpesBaHHs AoJ/KeH obecrneyuBaTb COOTBETCTBYIOLLEE
pacnpeiesieHde Temnepatypbl BHYTPHU oOpasna. Caeayer NpHHHMATh
8o BHiiMaHHe TpeboBanue [OCT 27905.1—88, rie ToOBOPUTCH O TeM-
FIEPATVPHBIX I'PAAHEHTax.

YemnepaTypHble TPAgHEHTHI, 11a KOTOPbIE MOZKET BAHATL AUIJIEKTPH-
JeCkiHy Harpesp, BJAHAIOT Ha AUPDOVIHIO. ITH 3(PpOCKTEL CACAVET YUUTHI-
BaTh [IPU NPOBEACHHH HCHBITAHHA, NMPHUYEM MOKeT ToTpedOBATbLCSH 0OX-
Naki1eHHe UCIIBITYEeMOTo o0pasua.

HayedyeHHOe pacnpeaeseHue TeMnepaTvpbl B HCNbITveMoM ofpasile
D04 HO OBITh NIPOBEPEHO.

OOBIUHO 00pasilbl MOABEPraloT CTAPEHHIO B TEPMOCTAaTe ¢ PaBHO-
MEDHBIN pacnpepesieHueM TeMNepaTyvphl. Koppeasinusa sToil Temnepa-
TYyphl CTAPEHHUA C OXHAaeMbIM pacnpeaesieHdeM padouyHX TeMIIepartyp
MOXXKET UMEThb 0O0JIbIIOE 3HAYEHHE:!

3.3.2. DaeKTpuwecKoe cTaperue

FIneroTCst pas3siuyHble METOABl U3MEPeHHUs 3JCKTPHUECKOTro cTape-
HUS COCTOSIHHS HCIBITYyeMOro oopasua. XOpOoIUHM MeTOA0M AUarHoC-
THKH AB.I4€TCA 3alHCh aMIJIMTYAbl H pacnpeieseHdss BO BDEMEHH uac-
THYHbLIX pa3paaoB. CpaBHEHHUE TAKIX paclpeieseHUd TPH HCIbITATe ] b-
HOM il padouyeM YPOBHAX 3JEKTPHUCCKOHW HATPV3IKH 00ecneuyuBaeT Npo-
Bepk, 0OOCHOBAHHOCTH HHTEHCHQHKALMWU KakK [0 YPOBHIO, TaK H MO
gacToTe. bcau Bbile ONpeACJCHHOrO VDPOBHSA HANPAXKEHUAsT BO3HHUKAIOT
JacTHYHbBIE paspdiabl ¢ aMIIUTVIaMH 3HAYUTEAbHO BbHIUIE, 4eM IIDH
FKCIIVATAUUH, TO OOOCHOBAHHOCTE 3THX PE3VJbTATOB HCIBITAHUH He-
0OX0IHMO TULATEJIbHO PACCMOTPETD.

LJOBBILIEHHUE HATIPAKECHHAA HMeEeT pasHble NOCJAEACTBHS B Pas3/iHuHbIX
VCJACRHAX., B HEOOAbIIHX MVCTOTAX — [OJ0CTAX aMIIUTY1a HMIIVJAbLCOB
JaCTHYHBIX Pa3pAd0B U IIOABEPIKEHHAasd BO3JICHCTBHIO IIoLLaAb H3Me-
HATbos He OVAVT, HO KOJHYECTBO HMIIV.IbCOB 34 €IWHHILY BPEMEHH H3-
MeHFeTCH CTVICHUAThIM 00pa3oM. B nyverorax — MosiocTAX NOCTOSHHON
TOJILL fIIBI pasMepPbl UMITY.JIbCd MOFVT HE HMeTb OOJbHIHX U3MEHEeHHI J0
ONpeLeeHHOr0 VDOBHSI HANPAXKEHUd, HO TeOMETPUUECKOe paclpejeae-
HHe TOUeK UMIVvJbca OVAET U3MEHSATHCHA.

Kpasg NOJOCKOH, TOHKOH MOJOCTH MOILVT OBITh CHJIbHEE I101BEDPIKEeHB
pa3psaiaM, ueM BHYTDEHHSs HacTb. B moJsocTax HenpaBuabHO# Gop-
Mbi Da3HBIC VYUACTKH HOABEPrKEHbl BO3AECHCTBUIO IPH Pa3/JHUHbLIX HAa-
npaxeHusx. Kpome Toro, oTaeJbpHble  pa3psiabl MOT'VT MEHSATHCH IO
CBOEMY XapaKTepy IMpPH MOBBIIIEHHH BTOPDHUYHBIX TAHIE€HUHAJIbHBIX pas-
DAICE,

JTuzieKTpyyecKHe TMOTePH Kak (MDVHKIHUS OT HaNPAKEeHHUs, MaKCH-
MaJdbHBIM pa3pAl 3a KaxKIABIH UHKI, [TOKa3aTteJHd aHaaH3atopa AH3/IeK-
TPUUYECKHUX IMOTEPb H KBAAPATHUHAS CKOPOCTb OOHApYXKHBAEMbIX 3apd-
OB $BJASIOTCS NapaMeTrpamH, TIMO3BOJAIOUIHMH NDPOBOIHTH OOLIVIO
OUEHKV HHTEHCHBHOCTH YaCTHUYHBIX Pa3PALOB.
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MisBecTiio, 4To B HEKOTOPBIX CAyYasiXx YacTHUHBIE paspsijibl ¢ He-
O0OJIBIIOH aMIIVIHTYJAOH MOTYT CHJIBHO BJIHSITH Ha pa3pylleHHe MaTepHa-
JIOB, CPaBHHMOE C JeldCcTBHEM OOJIbLIHX paspsiioB B 3aBHCHMOCTH OT
TOH CPEeAbl, B KOTOPOH OHH MPOHUCXOIST.

B Hactosililee BpeMsI H3MEPEHHS YACTHYHBIX Pa3Psajg0B elle He/ib3s
COIIOCTABHUTDL C SABJIEHHEM TPEKHUHTA,

DJEKTPHUYCCKOE Pa3pyuUIeHHe CBA3aHO C YPOBHEM TeMIEpaTyvonl K
BJAXKHOCTH. Takoe paspylleHde OTMEYaJioch W NPH NepeMeHHOM TOoKe,

3.3.3. Crapernue nod deticraues okpyrcarouietl cpedst

CrnenyeT OTMETHTh, YTO BO MHOTHX THHAX 00OPYAOBAHUS Ia3bi /UK
KUAKOCTH HABJAIOTCS YacTbio 3JEKTPOU3OASUHOHHOM CHCTEMDI.

HeoOxonuMo cobaiogaTbh OCTOPOIKHOCTh, YTOOH HE AaTh NMPOIVKTaAM
Aerpajainuy, BKAOUAd BOAY, COOUPATBCS Ha MCHOBITYEMBIX 200 STAX
HJIH BOKPYI HUX B KOJHYECTBE, 3HAUUTEJbHO NPEeBbILIAIONIEM BG3MOK-
HOE B YCJIOBUSIX 3KCILJIyaTallHH.

Ecau cucreMa H30J8UMH pacCUUTaHa Ha MCIO.JIb30BaHHE B onDeie-
JIEHHOIT cpeae (ras uJau 2KHAKOCTb), TO OKpyzKaloulas cpena I10.1:KHa
IIPHHUMAThCS BO BHHMAaHHE BO BPeMsdA NpPoOBeieHUA HcibiTaHHH. llzMe-
HEHHSI OKPY2KAaIOIEH Ccpelbl 4acTO CO3JAaI0T H3MEHEHHS B MEXZHH3ME
Aerpajgalui, U TAKHX U3MEHCHHUH cJeayeT u3derartb. HanpuvMep, #zMe-
HeHHe T'a30BOU cpedbl MOXKET BJHATL KAK HAa HHTEHCHBHOCTb, T&X il H&
MEXAHH3M XHMHUECKOI Jerpajaluy oT YaCTHUHBIX pa3psaa0B.

3.3.4. Mexarnuyecxoe crapertie

[Ipy MexanHyecKOM CTapeHHH, KOrga IMPHJIOKEHa BUOpaAIlllA, cJje-
AYeT TPOBEPHTHL, YTOOBl pacCIpPeIeJeHHe Harpv3ku ObLJIO AOCT iTOUYHO
XapakTepHbIM U UTOOBI He BO3HHKA.IU PE30HAHCH, €CJAH B 3TOM He OV-
JeT IBHOH NOTPEeOHOCTH.

[Ipu HanvuuyU MepexoAHBIX TEPMO-MEXAHHUYESCKHX HACPY30K C.IelveT
paccMaTpuBAaTh He TOJbKO CKOPOCTb H3MEHEHHS NPUJOKEHHOH TeMIle-
patypbl, HO H CKOPOCThb pPAaCHPOCTPAHEHHS TEILTOBOH BOJHHB SHVTPH
ocOpaasia.

HeoOxoauyo cjaeiliTh, He BBI3BIBAET JH VCKOPEHHUE TellJOBLX HJHK
MEXAHUULCKUX HCTIBITAHUYU B3aHUMHOE MepeMelieHie KOMIOHEHTOR HCbl-
TYEMOT0O 00beKTa, KaK 3TO ObIBaET B IIPOLIECCE 3KCIIIyaTallHH.

34. OnuesKka pe3yJbTaTOB HCNBITAHHHU

3.4.1. Sasucumocrtse mencdy HA2PYIKOLL UL 8PEIHEHEM

Ecan pesyabpraThl HCHBITAHHA HA PA3JIHYHBIX VPOBHAX HAIDV3KH
OLEHHUBAIOTCH C UEJbIO MOJYVUEHUA KDPHUBOU «IKU3HH», TO €€ OTK.JIO0HEHHE
oT GOopMbl, OXKHAAEMOH HA OCHOBE TEOPHH MEXAaHH3Ma CTAPEHH:A, eCJ/IH
TAKOBAs CVUIECTBYET, HJAMU HA OCHOBe IMPEAIUECTBYIOIIEr0 IMOJIOH HTEAb-
HOTO ONBITA, IPEANoJaraeT U3MeHeHHe MeXaHHu3Ma CTapeHHs.

BunuMoe H3MeHeHHe HaAKJAOHA KPUBOH NpU 00Jiee BBHICOKHX YyPOBHAX
HArPy3KH YeTKO YKa3blBaeT Ha U3MEHeHHe MeXaHH3Ma cTrapeHHsa. Korjaa
HAKJOH KPDHUBOW CHUJAbHO MEHSETCHA IIPH MOBHIUIEHHBIX YPOBHAX HATDY3KH,
pe3yJabTaThl Ha 3THX YPOBHAX HE JOJIZKHBI YUYHTHIBAaTbCd IIPH OKOHYA-
TeJbHOH OIeHKE 3JEKTPOUIONIIIHOHHONH CHCTEMHI.
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342 Crarucruueckoe pacnpedeacrite

MOKeT CHYYHTBCS TakK, YTO pacnpejeseHde OTAEJAbHBbIX IIPOMEXKYT-
XOB EpeMeHH JO npobos B mpeaenax BCEH NapTHH ‘MOXeET ObITb HHTED-
[IPETEDPOBAHO KaK NpHHaMJe)Kalee K ABYM HAH O0JbIIEMY KOJHUUYECTBY
Da3n¥YHbIX paclHpenesieHHd. B Takux cjyvyasx nogo3peBaeMmblie ob6pas-
1Bl JCJ2KHBL OBITh H3YYeHbl C I{€J1bI0 BLIABJACHUS BO3MOXKHBIX He(EeKTOB.
Ecan dusHueckue pasanuusg Mexav obpasinaMu o6HAPVKHTbH He yiaa-
eTCS, TO BCH MAPTHA J0J2KHA ObIThb M3VUeHa LEeJHKOM. DTO MOKeT I10B-
JHATE Ha PEUHIEHHE, CBA3AHHOE C COOTBETCTBYIOUIMM THHIOM CTATHCTH-
JECKOrO aHaJJ u3a, KOTOPBIM A0.1:K€H ObITh HCIIOJb30BAH.

§'CTOBHEM I/ AHHYJHDOBAHUS DE3yJbTATOB HCNBLITAHHSA SBJIAETCHA
O0HeD VKEHHe pas3JHUHBbIX OTKJAOHEHHH OT HOpMHI B o0Opasie, T. e.
e OLUEHKH ABJAETCH ONpPEIeseHHe XapaKTePHUCTHK XOPOLIeH H30J51-
ILUH.

3 4.3. Pacno.aowcentie npoboes

M3vyenne oOpas3uoB Mocjae HUCIBITAHHST MOXKET AaTh COOTBETCTBVIO-
yie sHEGopManuio.  bBoan oXOHYAHHS «GKH3HU» 3aX1I093€TosS B BHMAH-
MOM £ Ta0JeHUH U npoboe UCbITveMoro obpasua, To ero pacro.ao-
JKeRi¢ MOXKeT CBHAETEABCTBOBATH 00 U3MEHEHHAX B IIpOLECcCe cTape-
HUs. blHOTAA MOJKHO CAesaTh 3aKJIUYeHUE B OTHOWICHUH 3JCKTPUYECKOH
Mpou:2CTH 00Opasla, ecad H3BeCTHO pacloJoxKeHHe Touek npobos 1o

OTHCLCcHHUIO K TE€OMETPHYECKOMY Daclpeae/€HU0 Harpv3ck, BhI3bIBAIO-
X ¢TapeHue.

{12000H MOXKET NPOU30HTH WJIH 101 BJAHSHHEM CTapslleil HATPY3KHY,
HJIH 30 BPEMS TIPUJOKEHNHd AUATHOCTUYCCKOW Harpysxku. Takoe usy-
genie ¢ Henabio obHapyKeyHs 1eMeKTOB OCYUIECTRIASETCH TJAaBHBIM 00-
Da3C} TOrjaa, Korga npodou NpOUCXOIHUT MO AEHCTBHEM MEeXaHHUECKOH
M1 2 TeKTPUHUCCKOI HATPY3HHU.

[tpumep. Lcau npu 00.1ee BLICOKOM YPOBHE HANPAKEHUA BO BPEMSH
JACTHTOIHA Ha AJHTENbHYID 3JIeKTPHUECKVYIO IPOUYHOCTh OO0ILIIMHCTBO
NpCcLeB  NPOUCXOAUT HA KpaaX 3/1eKTpoda, a paclipeieJqelliie TOYeK
npcCod npu 00Jiee HU3KUX HArpv3Kax [MPOH3BOJLHOE, TO 3TO MOXKET
yKazsiBATh HA U3MEHeHHe MeXxaHuaMma crapenus. Oanako He o0a3aTedb-
MO CYiTaTb, UYTO JKOO0HN U3 3TUX TUNOB NPO00S ABJAETCA XapaKTEePHLIM
175 1po0oeB, KOTOPbIe BCTPEUAIOTCHA B IIPOILECCe IKCIJIVaTalHH.

4. JUATHOCTHUUYECKHE NPOUENYPDI

Bce MeTOIbl OLIEHKH COCTOSHHA 00pasllioB, a TaKXKe BBIABJIEHHS Me-
NaHH#3MOB CTapeHus JO0.IHB 00/1a4aTh HH3KHM 3(P(PEKTOM CTapEHUS
10 CDaBHEHHIO CO CTapeHHeM BO BpeMs UChbITaHHsA. [ldarHOCTHYECKHE
APCLHEIVPHl 10 KOHTPOJIKO CBOHCTB H30JISIHUMOHHBIX CHCTEM BO BpeMA
paGoThl HJYM IPH NPOBEAEHHH HCHBITAHMH HA CTapeHHe MOXKHO Da3je-
JUTH: Ha CJefYIoLiUe:

Be JeCTPVKTHBHBIE;

C BEPOSATHOCTBIO HeCTPYKUHH;
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NEeCTPYKTHBHELE.

[Ipu npoBefeHUH He AECTPYKTHBHBIX HCIBLITAHHI Harpy3ka OKas3bl-
BaeT HUUTOXKHOE BO3JAEHCTBHE Ha CTapeHHue.

MenblTaHus ¢ BepOSATHOCTBIO NECTPYKIIHH — 3TO TAKHE HCIbITAHHS,
KOTOphie 00J1alal0OT HU3KHM BO3J€HCTBHEM Ha CTapEHHE, eCJH HCHIOb-
30BaTh HX KaK KpPAaTKOBpEMeHHbie HCHBITAHHSA AJSA NEePHOJHULCKOIC
IIpUMEHEHHsI, ECJH KaKas-To HAarpy3ka BO3MOKHO JAECTPYKTHBHOIC Xa-
pakKrepa HCIoJb3yeTcsd AJs1 HenpepblIBHOTO KOHTPOJHPOBAHHS CTape-
HUA, TO OHA JNOJIXKHA [0Ka3blBaTh, UTO €€ BJIMSAHHE HA CTApEHHe HHY-
TOKHO TIO CPABHEHHIO CO CTapEHHEM IOJA ACHCTBHEM APYrux GhaxTopos,

JeCTpYKTHBHBIE JHATHOCTHUYECKHE TPOUEeAYPH AOJXKHBI HCIOAL3O-
BATbCA KaK KPUTEPHUH KOHEUHOM TOUYKH UJM KaK CPEACTBO ONpeae/ieHHs
TOTO, KAaK H3MEHSAITCH XAPAKTEPHUCTHKH MAaTepHaJ a, TAKHe, Kak 3J/eK-
TpUUYecKasd UJW MeXaHHUeCKad MPOUYHOCTb, B 3aBHCHUMOCTH OT BPeMeHR
CTapEeHHUs.

Ecau pe3dysabTaThl HAECTPYKTHUBHBIX HCHBITAHWH A0JXKHBI HCHG.IB30-
BAaTbCS AJISI CTATHCTHYECKOH OLEHKH, TO UCHBITAHHIO HJOJXKHO ObITHE HOA-
BeP:KEHO JOCTATOUHOE KOJHUeCTBO 00pas3LoB.

[TepeyeHb HEKOTOPBIX BO3MOXKHBIX JHATCHOCTHYECKHX IIPOLEAY[)
npeacrtasJ/jeH B TadJHIE.

JHardHoc THUeCKasa npou2aypa

TUll HeHbiTAHI S Odo3Hayenne C BeposT-
cTaHiapra HE feCT- | HOCThHO J22TPYE-
PYVKTHBHbIE| HeCTpYK- T3 HBIEC
ILHH

1. daeKTpuueckue

1.1. ConpoTuB/JIeHHe H3OJALHH

1.2. JJusnekrtpuyeckasg  IOJA-
pH3alLHA H TOK JenoJspH3alHH
KaK QYHKUHA BPpeMeHH

1.3. Jusnekrpuyeckasd NPOHH-
1{aeMOCTh

i 'OCT 6433.2—71
}.4. JlusjekTpHuecKHe nowpni FOCT 6433.4—71 X

‘ebyple—

P PS

[OCT 6433.4—71 X

M HX H3MeHeHHe C  HAarpy3kKoHu
H/UJH 4aCTOTOH

1.5. IloBepXxHOCTHOE YyHEJbHOE
CONPOTUBJIEHHE

1.6. HacTHYHble pas3psAbl: Ha-
Npsi>KeHHe HaudaJjaa H 3aTyXaHH{,
aMILIMTYAd, KOJIHYECTBO H JPYIrHe
XapaKTEepHCTUKH

1.7. JIusnekTpHYeCKHe CBOHCT-
Ba KaK (PYHKUHA OT TEeMIeparty-
pol (cMm. nm. 1.1—1.6) Tabuuuk

[OCT 6433.2—71 X
FOCT 20074—83 X — —

[OCT 6433.2—71 X

1.8. TpeKHHIOCTOHKOCTD [OCT 27473—87 — X X
1.9. IIpoBepounble HCNLBITAHHS
1.9.1. ITocroauHoe  Hanpsxe-| [OCT 6433.3—71 — X —

HHE



Tur HcOplTaud

1.9.2 llepeMenHOe  HamlpsiKe-
HHE

1.9.2. MMnyapcHOe  HampsxKe-
HHe

1.10. [IpoBepOuHble  HCIHBITA-

HHS C 7epeHanpsxeHueM (Hesa-
BHCHMC OT TUra padouero Hamnps-

XKEHNS )

1.10.1 TlocrosinHoe Hanpsmxe-
HHe

1.10 2. OuyeHb HH3Kas YacToOTa
(0,1 IT=)

1.10.2 IlepeMeHHOe HampsxKe-
gue (S0 60 T'u u 60Jee BHICOKHE
HCIIBITATEIbHblE YACTOTHI)

1.10.2 HWcnplTaHHe — ITOJYBOJI-
HOWN

1.16.2. MUmMnyabcHble  HCIIBITA-
HHS

1.106 BBRICOKOYACTOTHLIE  HC-
IbITARHs € 3aTyXawIHUMH KOJe-
OaHNusiM:

1.11. licneiTanye ¢ nepeHanps-
KeHnen (MOBBIIUEHHe Hanpsxe-
iMA ¥~ BblJepKHBaHHE €ro Ha
OJHCM .DOBHe 10 Npobod)

2 @U3IUKO-MEeXaHUUeCKUe

2.1. Taepnocto

2.2. $.1aCTHUYHOCTD

2.3. /RecTKOCTb

2.4. PacTtAruBamoulee Hamnpsxe-
AN
. ¥13rub
. Kpyuenue
. ¥YIJIUHEeHHe
C>kartue
. Bubpauud

2.10. ¥1ap

2.11. Pe3sonaHcHas
JIeKPEeMEHT 3aTyXaHu4

2.12. Apre3nonHas

2.13. Onpepenenne
HUX HanpsKeHUuH

2.14. Tlorepu Macchr

hapopanapnm
Jojo ol NerR )

qyacTtora H

IPOYHOCTD
BHYTpPEH-

O003HauUeHHUE
cTaHiapra

[OCT 6433.3—71

'OCT 24621—81
[OCT 2462281

COCT 25922—80
FOCT 11262—80

F'OCT 4651—82

COCT 11962—80
COCT 465189

COCT 19109—84

o ———

JinardocTiyeckas npouenypa

He JecT-
DVKTHBHbE| IeCTPYK-

OCT 27905.2—88 C.

13

l{podonrocernue

C BEpPOST-
HOCTBIO

11U

o

X

ST

[ Sabababadd Al |

|

| AMAMAMAE |

PP

|

decTPyK-
THBHbIE
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I podo 1xenue

JAHarHecrinyecKas npouz24ypa

e el s il il

TH HCIBITAHHY OGo3suauenne C BEPOAT- X
CTaHIapTa He JeCT- | HOCTBbIO 122TPVK-
PYLTIBHBIE| HeCTPYK- T ‘RHBIE
HOHH
3. XHMHYECKHE
3.1. AHanu3 NpoAYKTOB pPasJio- —
KECHHA
3.1.1. T'azomag Xpoviarorpa- — X — -
b
3.1.2. Macc-cnexkTpoMeTpHS — X _ _
3.2. AHa.1H3 KOMIIOHEHTOB CHC-
TeMBbl
3 2.1. Mudpakpacuas CHexkTpo- — X _ .

HOBCKHX JIydell
3 3. Bausinue OKPyXKalolleH — — X
cpelbl (BJaxKHOCTDb, NblJIb H T. 1.)

1. BH3yanabHbIH OCMOTP

4.1. OuenkKa uUBeTa U LBETOBLIX —_— X S
H3IMCHCHHUHU

4.2. CoCTOssHHE  TOBEpPXHOCTH | —
(r;aJKasi HJIM lepoxoBaTas)

|

X
4.3. Crenbpl MacJa, BJaru HJAH — X
ADVIUe 3arpsisHeHHs
44, PacnojoXeHHe 1 BHCUIHHH — X —
BUI IpoBoes
4.5. Pasmepul — X

1.6. IlpenapupoBanue — X —

4.7. ManpocKkonHyecKkHe HCCJIe- — X —
AOBaHHUS

4.8. MUKpoOCKONHYeCKHe HC- — — X —
CIeIOBAHHS

1
(HOTOMETPHA
3.2.2. Juddparuus DEHTTe- | — X b — i
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HHPOPMALUHUOHHDLIE AAHHDIE
I. PASPABOTAH U BHECEH MunucrepcTBoM 3JeKTPOTEXHHYECKOR

npombiinyienHoctu CCCP

MCITGJIHUTEJIH

A. B. XBaJIbKOBCKHH, KaH]I.

TexH. Havk; B. Il. Baicdennn

texil. Hayk; E. H. $powens,

KdHA.

2. Nlocranosaenuem locypapcreenHoro komurera CCCP no craHzap-
TaM oT 25.11.88 Ne 3842 mexpaynapoaubiii cranpapt M3K 791—84
«Onenka 3KCIJAYyaTalMOHHBIX XAPAKTEPHUCTUK CHCTEM HM3O0JSUHH Ha

OCHOBE JAaHHBIX ONBLITA 3KCOAyATAUUHA H PE3yJAbTATOB PYHKLHOHAIDb-
HbIX ucObiTaHuM» U cradHpapt M3IK 610—78 «OcHOBHble acCTeKThe

PYHKUMOHAJABLHOM OLEHKH CHUCTEM H3IOJAALUHU BJEKTPoOoOOPYyINOBAHUA:

ME€XAdHHU3M

CTAPEHUA ¥ METOIAbl JUATHOCTUKH>» BBEIEHBbl B Jei#iCTBUE

HenocpeaCTBEeHHO B KayectBe rocyaapcrseHuoro cranHpapra CCCP

¢ 01.01.90

3. BBEALEH BNNEPBDIE

4, CCbIJIOYHDbIE HOPMATUBHO-TEXHHUYECKHWE JOKYMWMEH-

Tbl

IIYyHKT, B KOTOpPOM MIPHBEACHA
CCbLINKad

3; 1.4; 2.6; 3.3; 3.3.1
2.]

C6o3nauenne
cranzapra M3K

L]

M3IK 611—78

NN A

MK 505—75
MK 797—82 1. 3.3.4.

|

l

O003H31eHH =

roCyaapcTBeNHOTO CTaHaApTa

['OCT
[OCT
OCT
[OCT
[OCT
[OCT
TOCT
[OCT
FOCT
[OCT
TOCT
[OCT
[OCT
FOCT

FOCT

4651 —82
6433.2—71
6433.3—71
6433.4—71
[0018—8&
[1262—8C
19109—24
20074—83
24621 —31
24622—81
24473—87
20922—80
27473—87
27505.1—8¢

27905.4—8%



