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MNpegncnosne

1 MoarotoBneH HerocygapcTBeHHbIM 06pa3oBaTesibHbIM YaCTHbIM yupexaeHnem «Hoeasa NHxeHepHas
LWkona» (HOYY «HoBas NHxeHepHas LLkona») Ha OCHOBe ayTEHTUYHOIO NEPeBOAA Ha PYCCKUI A3bIK MEXAY-
HapoAHOro cTaHAapTa, ykasaHHoro B NyHKTe 4. KOTOpbIi BbiNoNHEH Poccuiickoli komuccueit akcneptos MK/
TK91

2 BHECEH TexHuyeckum KoMUTETOM Mo cTaHgaptusaumm TK 420 «ba3oBble Hecyllne KOHCTPYKLUW,
nevyartHble NaaTbl, C60pPKa M MOHTAX 3NIEKTPOHHbBIX MOAY e»

3 YTBEPX/JEH W BBEAEH B IENCTBUE MMpukazom defepanbHOr0 areHTCTea No TeXHUYECKOMY pe-
ryIMpoBaHnio 1 MeTposiornu ot 26 ceHTA6psa 2012 r. No432-cT

4 HacTtosilmii cTaHfapT UAEHTUYEeH MexXAyHapoAHoMy cTaHAapTy M3K 61189-1:2001 «Matepuasnsbl
3/1eKTpuYecKne, CTPYKTYpbl MEXCOEANHEHN 1 CKOMNOHOBaHHbIe y3/bl. YacTb 1. O6Lme MeToAbl UCNbITaHWi
n metogonorma (IEC 61189-1(2001) «Test methods for electrical materials, interconnection structures and
assemblies — Part 1. General test methods and methodology»), BkIoYas U3MEHEHUs N TEXHUYECKYIO NO-
npasky A1:2001.

HaumeHoBaHue HacTosLero ctaHjapTa U3MEHEHO OTHOCUTE/IbHO HauMEHOBAaHUA yKa3aHHOTo MexXay-
HapoAHOro cTaHaapTa 418 npueegeHus B cootsetcTBue ¢ FOCT P 1.5 (nyHkT 3.5).

Mpy NpUMeHeHnn HacToSALLEero cCTaHgapTa peKoMeHAyeTCs UCMOob30BaTb BMECTO CCbITOYHbIX MeXAyHa-
POAHbIX CTaH4apPTOB COOTBETCTBYIOLLME UM HaLMOHa/IbHble CTaHAapTbl Poccuiickoli efepaunm, ceefeHns o
KOTOpPbIX NpUBEAEHbI B fOMO/THUTENLHOM MpUNoxeHun JA

5 BBEJEH BIEPBbIE

MpaBuna npuMeHeHWs HacTosLWero craHgapTa ycTaHosneHsl B FTOCT P 1.0—2012 (pasgen 8).
MHdopmaumsa 06 nsmMeHeHnsX K HacToslLLeMy cTaHAapTy nybavkyeTcs B eXerogHom (Mo COCTOSHUI Ha
1 AaHBaps TeKyLero roga) UHOpPMaLUMOHHOM yka3aTene «HaunoHanbHble cTaHAapThi». @ 0pmunanbHbIiA
TEeKCT M3MEHeHW 1 NoNpaBoK — B €XeMeCAYHOM MH(OPMaLMOHHOM yKasaTesne «HauMoHa/lbHbio CTaH-
fapTbi». B cnyyae nepecmMoTpa (3amMeHbl) WM OTMEHbl HACTOSLEro cTaHAapTa cooTBeTCTBYylLee
yBegomneHve bygeT ony6avMkoBa>to B 6mkaiileM BbiMyCKe eXCMeCcay)loro MHOOpMaLMoHHOI0 ykasaTens
«HaumoHanbHble cTaHaapThi». COOTBeTCTBYLWAaA NHhopMmauns, yBeoMIeHNEe N TeKCTbl pasMmeLalnT-
€A Takke B MH(pOpMaLVOHHOW cucTeme 06LLero nonb3oBaHNsa — Ha ouumasbHOM caiiTe deaepanbHOro
areHTCcTBa N0 TEeXHNYECKOMY peryvpoBaHuio U MeTponorum B ceTu MiHTepHeT (gost.ru)

© CTtaHgapTuHdopm, 2014

HacToswuii cTaHAapT He MOXEeT 6bITb MOJTHOCTLIO UIN YACTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B KaYecTBe OhULMANbHOTO N3haHns 6e3 paspelleHns defepasibHOro areHTCTBa No TEXHNYECKO-
My peryMpoBaHuio U MeTposiorumn
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BBepeHve

HacTosAwwmii cTaHgapT ycTaHaBAMBaeT MeToAbl UCMbITaHUA NeyaTHbIX NaaT U NeYaTHbIX Y3/10B, a Takke
HaZleXXHOCTU CBA3aHHbIX C HUMWU MaTepuasioB Uin KOMNOHEHTOB He3aBNCUMMO OT CNocoba X U3roTOB/IeHUS.

CTtaHaapT COCTOUT M3 OTAEeNbHbIX YacTel, cofepxalinx nHchopmaumio ans pa3paboTyurkoB NpoayKLuK,
TEXHO0roB 1 CneLnanncToB B 06/1acT MeTOA0N0TUM UCbITaHNi. Kaxkaas YacTb NOCBALLeHa onpefeneHHon
OCHOBHOIi TeMe; MeToAbl UCMbITaHWi CrpynnUpoBaHbl B COOTBETCTBUM C UX UCMO/Nb30BaHNEM W MPOHYMeEpPOBa-
Hbl NOCNeA0BaTENIbHO B COOTBETCTBUM C NOPSAKOM pa3paboTKM 1 ony6nKoBaHUS.

B HeKkoTOpbIX CAyvyasx MeToAbl UCMbITaHWi, pa3paboTaHHble APYTMMU TEXHUYECKUMU KoMuTeTaMun (Ha-
npumep. TK 50). 66111 BOCNpou3BeAeHbl N3 AeCTBYIOWMX cTaHfapToB M3OK, 4To6bl NpegocTaBuThL YntaTenio
NosHbIA HAbop MeTOA0B UCNbITaHUA. B 3TUX cnyyasx COOTBETCTBYHOLME METOAbI UCMbITAHWA ByayT oTMeye-
Hbl; €CY METOA UCNbITaHUA BOCNPOMN3BEAEH C HE3HAUNTE IbHBIM U3MEHEHWNEM, TO N3MEHEHHbIE NMYHKTbI Takke
6yayT naeHTUULMPOBaHbI.

HacTosAwwmii cTaHaapT COAEPXUT METOAbl UCNbITaHUIA MO OLEHKe NeyaTHbIX NAaT U APYrMx TUMOB CTPYK-
TYp MexcoeAnHeHuii. Onucannsa o6nagalT Heo6xoAMMON NOMHOTON 1 codepxkaT A40CTaTOYHO AeTaslbHYH UH-
dopmaumio gnsa yHudmkauum v BOCNpoM3BoANMOCTY METOAOOMNIA UCNbITAHWA 1 NpoLieayp.

VcnbiTaHus, NnpefcTaB/eHHble B HACTOSILLEM cTaHJapTe, CrpynnuMpoBaHbl Cneayowmum 06pa3om:
MeTOAbl UCMbITaHWA NO NOArOTOBKE/KOHANLVOHNPOBAHWIO;

BU3yasibHble METOAbl UCMbITAHWIA:

; pasmMepHble MeToAbl UCMbITaHWIA;

© XMMUYeCcKne MeTOofbl NCTbITaHWUNA,

: MexaHuyeckme MeTofbl UCMbITaHW;

; 3NeKTpuyeckme MeToAbl UCMbITaHWIA;

; MeTofbl UCMbITaHWii Ha BO3AeNCTBIE BHELHMX (DakTopoB;
© Apyrve MeTofpl UCMbITaHWA.

B uensax cosfaHus ykasaTesns KOHKPETHbIX BUAOB WCMblTaHWii, COXPaHEHUsi NocnefoBaTeslbHOCTU KX
npefocTaBneHns n obecneverHuns fganbHeliero pacluMpeHns nepeyHs NpUMeHseMbIX TUMOB UCNbITAHWI Kax-
foe ucnblTaHne naeHTULMpoBaHo nocneaosaTesibHbIM HOMEPOM, Ao6aBnigeMbIM K 6ykBe koga rpynnbl (Ha-
npumMep. P unn V, nnm ap.). K KOTOPO NPUHAANEXNUT METOZ UCNbITAHWUA.

Homepa meTof0B MCNbITaHWUI HE UMEIOT 3HaYeHUs 418 NocnefoBaTe/IbHOCTU UX MPOBEeAEHUs: faHHas
PyHKUMA peanm3yeTcs B COOTBETCTBYHOLEM TEXHMYECKOM ONUCaHuu, npegycmaTprBaroLleM MCnosib3oBaHne
onpefeneHHoro metoga. B cOOTBETCTBYIOLLEM TEXHUYECKOM OMNMWCAHUWN B BGONbLUMHCTBE C/y4yaeB Takke npu-
BOAATCA KPUTEPWU COOTBETCTBUSA U/IM HECOOTBETCTBUS Pe3y/bTaToOB UCMbITAHUA TEXHUYECKM TPe6oBaHNAM.

Kom6uHaumsa 6ykB 1 LMPp CAYXUT CCbINIKOA B COOTBETCTBYIOLLEM TEXHUYECKOM OnucaHun. Hanpumep,
k3D02» npepacTasnseT coboli BTOPOW pa3MepHbllii METOZ, UCMbITaHUlA, onMcaHHbIi B yacTn 3 MOK 61189.

CnnCoK MeTof0B UCMbITaHWUM, BK/OYEHHbIX B HACTOAWMIA CTaHAAPT, a Takke MeToAbl, Haxogduivecs
Ha paccMoTpeHun, npefcTaBfieHbl B NPUIOXeHUN B. KoTopoe GyaeT M3MeHATLCA BCAKWI pa3 Npu BHECEHWUM
HOBbIX METOA0B UCMbITAHWIA.

[JaHHble 0 MeToAax UCMbITaHUI MO OLEHKe NeYaTHbIX NaaT v ApYrux TUNOB CTPYKTYP MeXcoeAvHeHWl B
COOTBETCTBUW C HALMOHAJ/IbHbIMU U MEXTOCYAapCTBEHHbIMU CTaHjapTamu, aHanorMyHbIX Metogam ucnbita-
HWIA nNo ctaHgapTam M3K, npuBefeHbl B LONONHUTEIbLHOM NpunoxexHun Ab6.

XZmZOg<T
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HALUWOHA/NBbHBIN CTAHOLAPT POCCUNCKOW SGEALEPALUMN

MeToAabl UCNbITaAHUI 3N1EKTPUYECKUX MATepManoB, CTPYKTYPbl MEXCOeANHEHNA N COOPOYHbBIX Y3/10B
YacTtb 1

O6uwure meToAbl UCNbITAHUI N MeTog010TUSA

Test methods for electrical materials, interconnection structures and assemblies. Part 1. General test methods and
methodology

fata BBegeHns — 2013—07—01

1 O651acTb NPUMEHEHNS N HA3HAYEHME

HacTosAwwmit cTaHaapT CoaepXnT MeTofbl UCMbITaHuii, NpeAcTaBsowWmMe MeToA0N0MU U NpoLeaypbl,
KOTOpbIE MOFYT NPUMEHSITLCS NPU UCMbITAHUKM MaTEPUAsIOB, UCMOIb3YEMbIX MNPV NPOU3BOACTBE CTPYKTYP MEX-
coeaMHeHuli (neyaTHbIX NAaT) U NeYaTHbIX Y3/10B.

2 HopmaTumBHbIe CCbI/IKM

Cnepytouie cTaHAapTbl, LENMKOM MM YaCTUYHO, SIBASIOTCS HOPMATUBHBIMY CCbI/IKAMW B HACTOSLLLEM
cTaHgapTe, o6a3aTe/lbHbIMU NPK ero NpUMeHeHnn. Mpy 4aTUPOBaHHbIX CCbISIKaxX NPUMEHSIETCA TO/bKO YNOMS-
HyTOe usgaHue. MNpu HegaTUPOBaHHbIX CCbIIKaX NPYMEHSETCs nocnefHee n3faHne CCblIJIOYHOro AOKyMeHTa
(BKNtOYas nobble AOMOSHEHUS).

M3K 60068-1:1988 lcnbiTaHWa Ha BO3AeNCTBME BHELWHMX hakTopoB. YacTb 1: Obuime nosoxeHns u
pykosogacTeo (IEC 60068-1:1988. Environmental testing — Part 1. General and guidance)

M3K 60068-2-3:1969 VcnbiTaHne Ha BO3AENCTBME BHELIHUX hakTopoB. YacTb 2. McnbiTaHus. Wc-
nbiTaHne Ca: BnaxHoe Tenso, nocTosiHHbIA pexum (IEC 60068-2-3:1969, Environmental testing — Part 2:
Tests — Test Ca: Damp heat, steady state)

M3K 60068-2-30:1980 WcnblTaHUs Ha BO3AENCTBME BHELLHWUX (pakTopoB. YacTb 2. McnbiTaHus. Wc-
nbiTaHne Db v pykoBoacTBO: BnaxkHoe Tenno, uvknunyeckoe (12 + 12-yacosoii unkn) (IEC 60068-2-30:1980.
Environmental testing — Part 2: Tests — Test Db and guidance: Damp heat, cyclic (12 + 12-hour cycle)]

3 lMorpeLwHocTb, TOYHOCTb U paspeLlaroLas Cnoco6HOCTb

MorpeLHoCcTy 1 HeonpeaeneHHOCTU CBOMCTBEHHbI BCEM MpoLeccam usmepeHust. MHdgopmauus, npea-
CTaB/IeHHasi HWXe, NO3BOJSET JO/MKHLIM 06pa30M OLEHWTb 3HAUYEHWUs MOTPELUHOCTU U HeonpeaeneHHoCTH,
KOTOpble HEO6XOANMO YUNTLIBATD.

Pe3ynbTaTbl UCMbITAHWIA NCMNONL3YIOT ANS CeayoLWmUX 3a4au:

- KOHTPO/b NpoLecca:

- yBENIMYEHNE CTENEHN YBEPEHHOCTN B 06ecrneyeHnn kauecTsa:

- pelleHne cnopoB Mexay NoTpeGuTenem 1 NoCTaBLLVKOM.

B nio6om cnyyae Heob6xoanMmo 06paTuTb 0CO60e BHUMaHWE Ha JOCTOBEPHOCTL MOJTyYEHHbIX MPW Mpo-
BEAEHUN VCTbITAHWIA faHHbIX C TOUKN 3PEHUs:

- NOTPeLIHOCTY — KaNIMBGPOBKM KOHTPO/IbHO-U3MEPUTEIbHBIX NPUGOPOB WU CUCTEM;

- TOUHOCTY — MOBTOPSIEMOCTY U HEOMpPeAeNIeHHOCTU U3MEPEHNS.

M3paHue oduymansHoe
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- paspeluarLLeit cnoco6HOCTN — NPUFOAHOCTU U3MEPUTESbHBIX MPUGOPOB M/MAK CUCTEM ANs NpoBeje-
HUS1 UCMbITAHWIA.

3.1 MorpewHocTb

Pexum npoBefieHUsi 06bIYHON KaNMBPOBKU UCMbITAaTENbLHOTO 060PYA0BaHNS [OMKEH BbITb YETKO onpe-
[eneH B JoKyMeHTaL M No ynpaB/IeHN0 Ka4eCTBOM NOCTaBLUMKa UM OpraHu3aLummn, NpoBoAsALLEN NcnbiTaHue,
1 JO/MKeH oTBevaTb TpeboBaHuaM nogpasgena 4.11 NCO 9002.

Kanunéposka fo/XHa NPOBOAUTLCSA OpraHu3almein, UMetoLLel akkpeanTauuo HauMoHaIbHOTO UIN MeX-
[yHapoaHoro opraHa no meTposiornn. KannbpoBka Ao/mKHA NPOBOANTLCS PErynsipHO B COOTBETCTBMMN C HaLu-
OHaJIbHbIMW MU MEXAYHapOoAHbIMU CTaHAapTamu.

B Tex cnyyasnx, korga kanmbpoBka B COOTBETCTBMU C HALMOHAIbHBIM AN MEXAYHAaPOAHbIM CTaHAaPTOM
HEeBO3MOXHa, MeTo/bl Mex1abopaTopHO NOBEPKM A0MYCKaeTCA UCMOMb30BaTb M AOKYMEHTUPOBATb, YTOObI
YBENYNTb CTEMEHb JOCTOBEPHOCTN MOTPELUHOCTU N3MEPEHMS.

VHTepBan mexay kanmbpoBKamun fO/KEH, Kak NpaBuio, cocTaBAsaTb 0AUH rog. O6opyaoBaHue, cucte-
MaTuyeckn BbiXoAsLiee 3a npesesbl 4ONYCTMMON NOrpeLHoCTU, O/MKHO nofBepratbcs 6onee yacTol Kanm-
6poBke. O6opyaoOBaHMe, KOTOpOE CUCTEMaTUYECKN YyAOBMeTBOPsSeT TpeboBaHNAM K AONYCTUMbIM npedesam
norpeLHocTy, AonyckaeTcs kanmbpoBaTth Yepes 60/1ee NPoAOMKNTENbHBIE NHTEPBASIbI.

Heo6x04MMO OCYLLECTBAATL 3aMUCb CBEAEHUI O Ka/IMGPOBKE U TEXHUYECKOM OGCNYXUBaHUN ANSA Kax-
[0ro n3mMepuTesnibHOro npubopa. 3T NPOTOKO/IbI PEKOMEHAYeTCA UCMNOo/b30BaTh A1 YCTAHOB/IEHNS Heomnpe-
OEeNEeHHOCTN TEXHONOTNN KannbpoBK/ (OTKNOHEHMS B NMPOLLEHTaX) HA OCHOBE rPYNMNMPOBKMA HAKOMMIEHHbIX AaH-
HbIX 1 UCMONb30BaHNS €e pe3ynbTaToB A/18 ONpefefieHnst ykaszaHHON HeonpeaeieHHOCTH.

[onxHa 6bITb NpeflycMOTpeHa npoueaypa 418 paspelleHns cuTyauuii, korga nokasaTenu nsmMepuTeb-
HOro nNpmbopa oka3bliBaKTCA BHE AMana3oHa KasmbpoBKu.

3.2 TOYHOCTb

HeonpeseneHHOCTW NM06GO TEXHOMOMMM N3MEPEHWNIA COCTOAT Kak U3 CUCTEMATUYECKMX, TaK 1 U3 CryvaliHbIX
HeonpegeneHHocTel. Bce oLeHKM 0KHbI GbITb OCHOBaHbI MPY €AMHOM YPOBHE [OCTOBEPHOCTU (MUHUMYM 95 %).

Cuctematuyeckme HeonpefeneHHOCTH, kak npasunno, npeobnagatot n 6yayT BkIoyaTb B cebs BCe He-
onpeAeneHHOCTU. He OTHOCALLMECS K CyYaliHbIM DyKTyaLUaM:

- HeonpefeeHHOCTY KasIMOGPOBKH.

- NOrpeLwHoCcTN n3-3a NCnosib3oBaHUA npmﬁopa B yCNoBUAX, OTAn4YaroLWmnxca oT Tex. Npu KOTOpPbIX OH 6bIN
KanmbpoBaH;

- NOrpeLUHOCTM rpafyMpOoBKM LUKasbl aHaSI0roBOro Npuoopa (MorpeLHocTb LKasbl).

CnyqaﬁHble HeonpeaeneHHOCTN BO3HUKAKT N0 MHOTMM NpudnHam, HO MOryT TakXe BO3HUKaTb npu no-
BTOPHbIX U3MEPEHUSIX 3TASIOHHOTO 13aenus. MNo3aToMy HeT Heo6X0AMMOCTU UCKTIOYATb U3 PACCMOTPEHUS OT-
[enbHble NCTOYHVKN BO3HWKHOBEHUA HeonpeAesieHHOCTel. K HUIM MOryT OTHOCUTbCA:

- cnyvaiiHble doykTyauuy, Hanpumep cBsi3aHHble C U3SMEHEHUAMMW BAUAIOLLErO NapameTpa. Kak npasu-
10. N3SMEHEHUA B aTMOC(beprIX YyCNoBUAX YMeHbLLaT NOBTOPAEMOCTb pe3y/ibTaToB U3MEPEHUA;

- HEONpPEJENEHHOCTb PaspeLLeHnsl, HanpuMep Npyu yCTaHOBKe HYNEBOW TOYKWU, UM UHTEPMNONALMKU no-
KasaHus Mexay AefIeHUSIMU aHa/I0roBOW LuKasbl.

CyMmMupoBaHue HeonpegeneHHocTe

BekTopHOE cnoxeHue (KBaapaTHbI KOPEHb U3 CyMMbl KBajpaToB) HeonpedeneHHocTell gonyckaeTcs
MCnonb3oBaTh B GOMbWMHCTBE CyyaeB. [MOrpewwHoCTb MHTEPNOASALMN 06bIYHO NPUGABNAETCA OTAE/bHO U
MOXeT NpuHMMaTbesa B pasmepe 20 % pasHuLbl MeXAY 3HAYEHUAMU COCEAHUX AeNeHNiA WKanbl npuéopa.

n @

rae U, — rnosiHasi HeonpeaeneHHoCTb!
Us — cucTematnyeckasl HeonpeaeneHHoCTb:
Ur — cnyJaiiHas HeonpeaeneHHoCTb;
L, — norpewwHocTb MHTEPMONALUN.
Onpepgenexue cnyyvaliHoii HeonpegeneHHOCTH
CnyyaiiHasi HeonpeAeIeHHOCTb MOXET 6bITb ONpefesieHa ¢ MOMOLLbI0 MOBTOPHOTO M3MEPEHUs napame-

Tpa v nocnegytoleii cTaTucTMYeckoil 06paboTKM AaHHbIX U3MepeHuWii. TexHoNorvs npegnosaraeT, uTo AaH-
Hble NOAUYMHSAOTCS HOpMasibHOMY pacnpegeneruto (Faycca).

2
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txa

aur @

roe Ur — cnyvaliHas HeonpeaeseHHOCTb;
n — 06beM BbIGOPKY;
t — npoueHTHoe 3HayeHue /-pacnpegenexus (cm. 3.5. ctatucTnyeckue Tabnamupl);
0 — CcTaHgapTHoe oTk/oHeHue(an. 1).

3.3 Paspewatwuias cnoco6HOCTb

Heo6x041MO, UTO6bI MUCMOMb3yEMOE UCMbITATENbHOE 060pYA0BaHWMe 06/1aan0 AOCTATOUHON paspe-
waoLLeii cnoco6HOCTLI0. VICNo/b3yeMble CUCTEMbI U3MEPEHNS AO/MKHbI METh Pa3peLLarollyto Croco6HOCTb
10 % (nam nyywle) npeaesibHOro 4onycka UCbITaHus.

[lonyckaeTcs, UTo HEKOTOPbIe TEXHOMOTMI HaKNaAbIBAKT (IM3MYECKOe OrpaHMYeHre Ha paspeLlatoLLyto
CMOCOBHOCTL (HanpuMep, onTMyYeckas paspeluaolas CnoCo6HOCTb).

3.4 MpoTokon

B gononHeHne K Tpe6OBaHWAM, yKa3aHHbIM B TEXHUMYECKOM OMNWCaHWW WCMbITaHWiA, NPOTOKON AO/MKEH
coaepxatb:

- UCMOMb3yEMbIl METOA, UCMbITAHUIA;

- naeHTudmkauymio obpasua(os);

- NepeyeHb UCNbITaTeIbHOr0 060pyAOBaHUS;

- 3a/aHHbI(e) npeaen(bl);

- OLeHKY HeonpeaeneHHOCTU N3MEPEHUsI 1 NoJlydaeMblii(e) B pesynbTaTe pabounii npeaen(sl) ons uc-
nblTaHus;

- peTasbHble pe3ynbTaTbl MCNbITAHWIA;

- faTy NpoBefeHNs UCNbITaHWA U NOANUCH NULL. MPOBOAMBLLUMUX UCTbITAHUS.

3.5 t-pacnpogenoHune CtbloaeHTa

3HaueHusa koadpdpuumeHTa t 4nsa 95 %-moin n 99 %-Hoit cTeneHel [OCTOBEPHOCTU Kak (DYHKLUKU yucna
n3MepeHuii NnpuseaeHsl B Tabauue 1. locTaToO4YHO Mcnosb3oBaTth 95 %-uble nNpegesnsl, Kak B caiyyae ¢ npume-
pamu. npeacTaBfeHHbIMU B NPUIOXEHUU A.

Ta6nuya 1— /-pacnpegeneHve CTbiogeHTa

06bem BbIGOpKM 3HaueHune/ 3HaveHune 1 O6bem BbIGOPKN 3HaueHue 1 3HaueHune <

95% 99 % 95% 99 %
2 12.7 63.7 14 2.16 3.01
3 4.3 9.92 15 2.14 2.98
4 3.18 5.84 16 2.13 2.95
5 2.78 4.6 17 2.12 2.92
6 2.57 4.03 18 2.11 2.9
7 2.45 3.71 19 2,1 2.88
8 2.36 3.5 20 2.09 2.86
9 2.31 3.36 21 2.08 2.83
10 2.26 3.25 22 2.075 2.82
11 2.23 3.17 23 2.07 2.81
12 2.2 3.11 24 2.065 2.8
13 2.18 3.05 25 2.06 2.79
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3.6 TlNpepnaraemble npegesibl HeonpeaeneHHocTn

Mpepnaratotca cnefyowme Lenesblie HeonpeaeeHHoCTuU.

a) HanpsixeHue meHee 1 kB: +1.5%
b) HanpsixeHue 6onee 1 kB: +2.5%
c) TokmeHee 20 A. +1.5%
d) Tok6onee 20 A: +2.5%
e) ConpoTvBneHne 3emMnn 1 LENOCTHOCTU Lienu: +10%
f) 30151 MOHHbIV MaTepuan: +10%
9) Yacrora: +0.2 %
h) BpemeHHoi nHTepsasn mMexee 60 c: +lc

i) BpemeHHoi nHTepsan Gosee 60 c: +2%

) Macca meHee 10 T: +0.5 %
k) Macca ot 10 go FOOrBK/tOY. +1%

) Macca Gonee 100 r +2%
m) Cwuna: +2%
n) Pasmep meHee 25 mm: +0.5 %
0) Pasmep 6onee 25 mm: 0.1 mm
P) Temnepatypa meHee 100 °C: +1.5%
9) Temnepatypa 6onee 100 °C: +3.5%
r) BnaxHoctb 30 %—70 %: +5%
s) TONLMHBI METAIINYECKOTO C/105 NPU MeToAe 06paTHOro paccesHus: +10%
t) TOMUWHbLI METAN/IMYECKOTO COos ANt MUKpOLUNndDa: +2 MKM
u) VoHHoe 3arpsisHeHue: +10%

4 lMepeyeHb METOAOB UCMbITaHWIA

HacToswwmii cTaHAapT COAEPXUT MOAPOGHbIE OMMUCAHUS BbINOJIHEHUS KaXA0ro KOHKPETHOro metofa
UCNbITAHUIA C MUHUMA/IbHBIM MCMNOMb30BaHWEM NePEKPeCcTHbIX CCbIIOK Ha Apyrve npoueadypbl. Korga takve
CCbUIKW UCMOMNb3YIOTCA, HanpuMep npu npYMeHeHUn yHUBepcasibHbIX MeTOA40B KOHAWULMOHUPOBaHUA, ycTa-
HOB/EHHbIX B M3K 61189-1 1 M3K 60068. TO OHU CTAHOBATCS 06A3aTE/bHON YaCcTblo CTaHAAPTOB Ha METofbl
UCNbITaHW, B KOTOPbIX NPVYBEAEHbI Takne CCbINKN.

Kaxablii meTof, nMeeT CBOM COOCTBEHHbIE HAMMEHOBAHWA, HOMEP W MHhopMaLMIo O Tekyllem cTaTtyce
pefakumn [OKYMeHTa, 4YTO MO3BOJSISIET ONEPATUBHO BHOCUTb OGHOB/IEHNA M COBEPLUEHCTBOBATbL METOAbI, NO-
CKOJIbKy Tpe6G0oBaHWA OTPac/iM MEHAKTCS MM TPebyloT NPUMEHEHMs] HOBOW MeTodonoruui. Becb komnniekc
MeTOZ0B UCMbITAHUIA COCTOUT N3 METOL0B, 06 beANHEHHbIX B IPYNMbl, & TakkKe OTAE/bHbIX UCTbITAHWA.

5 P: MeTofibl UCMbITaHWII NO NOArOTOBKE/KOHANLMOHNPOBAHWIO

5.1 WcnbiTanne 1P01: MpeaBapuTesibHOE KOHAMULMOHMPOBAHNE B HOPMa/ibHbIX aTMOCHEepPHbIX
yCnoBuax

5.1.1 Uenb

CtabunnsupoBartb OKpyXatlLine yCa0BUSA NevaTHo nnatbl No TEN/Y U BNaXHOCTU Nepes NpoBefeHneM
onpefeneHHbIX UCNbITaHUA [0 CTeneHW, A0CTaTOYHOW ANA NOMyYeHUs [OCTOBEPHbLIX W HENPOTUBOPEUNBLIX
pe3ynbTaToB N3MepeHuii.

5.1.2 O6pa3sey Ansa ncnbiTaHui

Kak onpefieneHo B COOTBETCTBYIOLLEM METOAE UCMbITaHWIA.

5.1.3 WcnbiTaTenbHoe obopyAoBaHue 1 MaTepuansl

3akpbiTas kKamepa a4nsa KanmaTuyeckmx UCnbITaHuin, cnocobHas nogaepxmeatb TemnepaTypy (23 £ 2)°C
N OTHOCUTEJIbHYH0 BNIaXHOCTb {45 + 5) %.

4
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5.1.4 Mortop

WcnbiTaTenbHblii 06pasel, AO/MKEH XPaHUTLCA B HOpMasibHbIX aTMoCcepHbIX YC0BUAX nepes npose-
[EeHUEeM M3MepeHWin N ucnbiTaHuini — npu Temnepatype (23 + 2) °C 1 OTHOCUTE bHON BriaxHocTn (45 ¢ 5) %
B TeyeHue 24 u.

5.1.5 TpoTokon

MpoToKoN JO/MKEH cofepxarThb:

a) HOMep MCMbITAHUA N UHAEKC U3JAHNS;

b) AaTy NpoBeAeHVs UCMbITaHNS;

C) MAEHTUMUKALMIO UCTIBITYEMbIX MaTepUasos;

d) uHdopmaLmio o0 1060M OTKIOHEHMM OT AAHHOTO METoAa MUCMbITaHWUNA.

5.1.6 fJononHutenbHas nHopmaumsa

He onpegeneHa.

5.2 WcnbiTaHne 1P02: MNpegBaputesibHOe KOHAULMOHUPOBaHUE npu Temnepartype 125 °C

5.2.1 Uenb

MpocywnTb o6pasel, 40 Takoi cTeneHn, 4Tobbl BAAXHOCTb Matepuana He BAXANa Ha pesynbTartbl UC-
nbiTaHWiA.

5.2.2 O6pasey ANnsa ncnoiTaHui

Kak onpefeneHo B COOTBETCTBYIOLLLEM METOAEe UCMbITaHWiA.

5.2.3 VcnbiTaTenbHoe obopygoBaHne u matepuansl

Meub c UMpPKYNsLMel Bo3ayxa, CnocobHan noaaepxunsatb Temnepatypy (125 + 5) °C.

5.2.4 MoTog

MpegBapuTeibHO 06pasel, KOHANLMOHUPYIOT B TEYEHNE BPEMEHW, YCTAHOBIEHHOTO B COOTBETCTBYHOLLMX
TEeXHWYeCKMX YCNOBMUAX Ha MaTepuan obpasua.

3aTem ob6pasel, oxnaxaalT B HOpMasbHbIX aTMOCHEPHbLIX YCI0BUAX A0 TemnepaTtypbl MeHee 35 °C.
Bpemsi BOCCTaHOBEHNSA [O/IKHO ObITb He 6osee 8 u.

5.2.5 MpoTokon

MpoTOKO AO/KEH COoAEepPXaTb;

a) HOMep MCNbITaHUS U UHAEKC U3[aHUS;

b) AaTy nposefeHus UCNbITaHUS;

C) Bpems npeasapuTeslbHOro KOHANLMOHNPOBAHUSA.

d) ngeHTMduKaumnio maTepunanos;

€) uH(opMaLMio 0 II060M OTK/TIOHEHMM OT AAHHOTO METoAa MUCMbITaHWUIA.

5.2.6 fJononHutenbHasa nHgopmayms

He onpeaeneHa

5.3 UcnbiTaHHO 1PO3: YckopeHHoe cTapeHue. Map/kucnopon. Metog A

5.3.1 Uenb

Wcnonb3oBaHne atmocdepbl Nap/kMcnopog Ana CokpalleHns Npogo/XMTeNbHOCTY npoLiecca crape-
HMA NeyaTtHbIX nnar.

YCnoBus YCKOPEHHOTO CTapeHWsl, OMUCaHHble B [aHHOM MeTofe WCNbITaHWi, 3KBUBANIEHTHbI YC-
NOBMAM UCMbITAHUS Ha BO3AelCTBUE BMaXHOro Tenna B TedeHue 10 cyT, KOTopble NOAPOGHO OnNuCaHbl B
M3K 60068-2-3 (ucnbitaHne Ca) nnm M3K 60068-2-30 (ucnbitaHme Db).

p,aHHoe ncnbiTaHne npenoctaBisfeT I/IHCbOpMaLU/HO 0 B/IMAHUM NPOAO/DKNTENBHOCTU XpaHEeHNA Ha na-
AEeMOCTb NeyaTHbIX naar.

AnbTepHaTVBHasA AOMNyCTMMas TEXHOMOMMSA UCMbITAHUS Ha YCKOPEeHHOe cTapeHue onucaHa B 5.4 kak
MeTog ucnbiTaHuin 1P04.

|-|pl/l BO3HWKHOBEHNN HECOOTBETCTBMNA MeXAy ABYMA afibTepHaTUBHbIMN MeTO4aMU 3Ta/IOHHbIN MeTon
[OMKeH BKYaTh B cebs nomelleHve obpasua B kimmaTuyeckue ycnosus, onvcaHHble 8 MOK 60068-2-3
(ncnbiTaHue Ca) nuim M3K 60068-2-30 (ucnbiTaHue Db). Ha 10 cyr.

5.3.2 Ob6pasey Ansa ncnbiTaHnsa

O6pasel, Jo/MKEH YA0BNETBOPSATL TPEOGOBAHNAM COOTBETCTBYHOLLNX TEXHUYECKMX YCIOBUIA NN TEXHU-
yecknm TpeboBaHMAM AOKYMeHTa Ha nocTaBky noTpebutento. Takke pasmepbl o6pasiia BbIGUpatT ncxoas
13 h3nYeCKNX pasMepoB MUCMbITaTe IbHbIX YCTAHOBOK.
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5.3.3 VcnbiTaTenbHoe o6opyaoBaHue n Mmatepuansl
Heobxoanmo ncnonb3oBath cieaylowme ncnbiTaTesibHoe 060pyaoBaHme 1 matepuansi.

*ycTaHOBKa, MCMofib3yemas [71A NPoBefeHus UCMbITaHusA Ha cTtapeHue (nap/kucnopog) (cm. pucy-
HOK 1);

PucyHok 1 — Cxema yCTaHOBKM /11 UCMIbITAHWS Ha cTapeHune (nap/kucnopog)

- ucnbiTaTenbHasa kamepa [Kamepa fo/mkHa 6biTb NOCTPOEHA TakMM 06pa3oM, YTOObI UCMbITaTebHbIE
o6pasybl MOrM 6bITb MOMELLEHbI B 3aKpbIThIl AepXaTenb 06pasuoB (kapycenbHoro tuna) (ganee — aep-
Xartesfib) BO Bpemsi UcnbiTaHns. PekomMeHayeTcs NpoekTUpPOoBaTh UCMbITATENbHYIO KaMepy Tak. YTO6bl B Hell
nomMelliancs gepxartenb ¢ obpasuaMy 1 YTo6bl OHa 3akKpbliBasiacb BO BPEMS UCMbITaHUs. PekomeHayeTcs,
4TO6blI KAaMepa uMenia TepMoM30ALMOHHYI0 py6aluky. Kamepa fo/mkHa GbiTb CKOHCTPYMpOBaHa M3 MaTepu-
anoB. He 3arpsAsHALNX aTMocdiepy, Takmx kak 6opocunnkaTHoe CTEKI0 MU Hepxasetowas crtasb.);

- fepxaTenb 06pa3uoB [[epxatenb MOXeT 6biTb N6OK KOHCTPYKLUK, YaepxXuBatoLlleli obpasubl B
BEPTUKA/IbHOM MOJIOKEHUN C COXPAHEHMEM PACCTOAHWSA MEXZY HUMU, paBHOTO 6 MM. KOHCTpyKuua aep-
xarensa fo/mkHa 6biTb Takol, 4To6bl Map M rasbl He 3a4epXUBaIMCb U PAaBHOMEPHO pacnpefenssich Ha
NOBEPXHOCTW MCMbITYyEMbIX 06pa3uoB. JeTanm gepxaTens u Bpallalllerocs Bana, HaxoasWwmnecs BHyTpY
Kamepbl, cnefyeT U3rOTOBASATbL M3 HepXaBsetowel ctanum n nonuteTpadpTopatuneHa (RTFE) wan gpyroro
paBHOLIEHHOro MaTepuana, He 3arpsas3HALWero ucnbiTatenbHyo cpedy. fepxarens obpasua fo/MKEH Bpa-
LaTbCA COOTBETCTBYHOLLMM MEXaHU3MOM CO CKOPOCTbI OT 5 A0 50 06/MUH.]:

- reHepatop napa (F'eHepaTop napa 1 pesepByap C 4EMOHU3NPOBAHHON BOAONM A0/HKHbI ObITb CNOCO6-
Hbl NofaBaTh Nap B UCMNbITaTeNbHY0 kamepy. Mapo3abopHble TPYObl A0MKHbI ObITb OCHALLEHbI BMYCKHbIMU
KnanaHamu.);
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- perynatopbl notoka (Perynatopbl NOTOKa AO/MKHbI perynnposaTh NOTOK a3oTa U Knucnopoga.):

- KoHAeHcaTop (BbixoAslne U3 Kamepbl ras v KUCopos KOHAEHCUPYIOTCA C NPUMEHEHNEM BOAAHOIO
oxnaxgeHus. lna onpegeneHns CKOPoCTW reHepauun napa pekomeHayeTcs cobmpaTtb KOHAeHcaT 1 n3me-
pSATb €ro K0NN4YecTBo.);

- 20 %-Hblii pacTBOp consHoit kucnotel (HCI);

- HeliTpasibHbI OpraHNyecknin pacTBOpUTENb.

5.3.4 MoTop

5.3.4.1. MNogrotoBka obpasua

5.3.4.1.1 O6pa3seL, nevyaTHbIX Nnat 6e3 3alWmnTHOro MeTa/I/IM4eCcKoro NOKPbITUS

O6pasel neyaTHbIX NaaT 6€3 3aLlUTHOr0 MeTaIIMYEeCKOro NMOKPbITUS AO/MKEH OblTb 06EIKUPEH B Te-
YyeHne 1 MWH B HeliTpasbHOM OpraHWYeckoM pacTBOpWTEsNe NMpW KOMHATHOW Temnepartype, BbICyLUEH, MO-
MeLleH Ha 15 ¢ B pacTBOp CO/IAHONM KUCMOTbI, MPOMBIT B AE€VOHN3UPOBAHHON BOAE U MPOCYLUEH Ha ropsiyem
BO3JyXxe.

5.3.4.1.2 O6pa3sel, neyaTHbIX NAaT C 3aUTHLIM MEeTa/l/INY4ECKAM NOKPbITUEM

O6pasel, neyaTHbIX NAAT C 3aWWUTHLIM MeTa//INYeCcKMM MOKPbITUEM AO/IKEH OblTb 06e3XUpeH B Te-
YyeHne 1 MUH B HeWTpasibHOM OpraHW4yeckoMm pacTBOpuUTesie NMPU KOMHATHON TemnepaType M NPoCyLUeH Ha
ropsiyeM BO3gyXxe.

5.3.4.1.3 O6pa3seL, neyaTHbIX NNAT C 3alWMUTHbIM OPraHNYeCcKUM NOKpPbITUEM

O6pasel, neyaTHbIX NAaT C 3aWUTHBIM OpPraHNYeckMM MOKPbITUEM HEAONYCTUMO NoABepraTb OUUCTKE.

5.3.4.1.4 O6pa3sel, neyaTHbIX NAaT C 3aWUTHBIM NPOTUBOOKUCIUTE/bHBIM (D/IFOCOM

O6pasel, neyatHbIX NaaT € 3aWNUTHBIM NPOTUBOOKUCANTE bHBIM (DIIOCOM AO/MKEH ObiTh OUNLLEH OT
dhntoca B HeMTpasibHOM OpraHMYecKOM pacTBOpUTesie NpyU KOMHATHOI TemnepaType.

5.3.4.2 TocnepoBaTesibHOCTb UCMbITaHUA

a) MomewatoT obpasel, B gepxaTesib. [10THO 3aKpbIBAKOT UCNbITATENbHYIO KaMepy.

b) MopalT a3oT Npu CKOPOCTK NoToka NpPU6M3NTeNLHO 500 MA/MUH (a30T feicTBYET Kak OUNCTUTENb
1 npefoTBpaLlaeT oKuceHne 06pasLoB BO BPEMS HarpeBaHUs 1 NOCNeAyoLero oxnaxaeHns).

C) BktovaloT Bpallalowuiica mexaHnusm, NpuBOAALLMIA B ABUKEHNE AepxaTtesb 06pa3LioB.

d) BknoyaloT reHepaTop napa Ha nosiHyt MOLLHOCTb, MoKa TemnepaTypa BHyTpU Kamepbl He NpeBbl-
cnt 90 °C, 1 He NoABUTCA KOHAEHCAT U3 KoHAeHcaTopa.

e) Heobxoavnmo noaaepxmBaTb Temnepartypy Ha ypoBHe (100 + 2) °C B TeueHune, Kak MUHAMYM. 5 MUH.
4YTO COOTBETCTBYET CKOPOCTU MNOTOKA KOHAEeHcaTa 4 M//MUH.

0 MMpekpalualoT nogavy asoTa, a MUHTEHCUBHOCTb NojJayu NoToka napa B kamepy flo/KHa 6bITb cCTabu-
nusmpoBaHa Ha yposHe (5 + 0.5) n/MuH.

n) ObecneunBaloT nogadvy cmMecu kucnopoga u asota (20 % kucnopoga 1 80 % a3oTa) B Kamepy U nog-
[epXUBaKT CKOPOCTb MOTOKA, paBHy (100 + 10) mn/MuH. [lonyckaeTcst NCNob30BaTb YUCTbIA KUCOPOA, U
CKOPOCTb NOTOKa, pasHyto (20 + 0.5) ma/MuH.

h) Bpemsi Bo3geicTBUsi napa A0/HKHO cocTaBnaTh (60 +5) MWMH. nocsie yero npekpawjatlT nogady
CMeLUaHHOro rasa v BpatleHue obpasua.

i) OunwaloT kamepy C NOMOLLbIO a30Ta MpW MHTEHCUBHOCTM nogaun npubansmtensHo 500 ma/MuH. a
reHepaumio napa npekpaLiaror.

j) WcnbiTaTenbHyto kamepy OCTyxalT A0 TemnepaTypbl B npegenax ot 40 °C go 50 *0, nocne vero
JonyckaeTcs NpekpaTuTb OYUCTKY a30TOM.

5.3.4.3 WNcnbiTaHve Ha nasieMocTb

O6pasel, fo/MKeH ObITb M3B/EYEH W3 UCMbITATE/IbHON Kamepbl, NPOCYLUeH (MOrpyXeHnem B M30Mpo-
MWNOBbIA CMMPT) U UCMbITAH Ha NasgemMoCTb. Kak onpeAesieHO B COOTBETCTBYIOLMUX TEXHUYECKUX YCTOBUSIX
NN TEXHUYECKNX TPeboBaHMAX AOKYMeHTa Ha noctaBky NoTpebuTento. STasioHHY NpOBEPKY NPOBOAAT B
TeueHne 15 muH. Obpasel, cnegyeT NPOBePSATb TOMIbKO Ha NaseMocTb. M 06pa3oBaHUs B3AYTWIA U paccno-
eHus JoMnycKaeTCs He YUYUTbIBaTb.

5.3.5 TpoTokon

MpoTOKON AO/IKEH coAepXaTb:

a) HOMep MeToAa WCMbITaHVA U MHAEKC U3AaHus;

b) AaTy npoBeAeHUs UCMbITaHus;

C) MAEeHTUMUKALMNIO UCTILITYEMOrO MaTepuana.

d) uHdopmaLmio 0 M1060M OTK/IOHEHMUN OT AAHHOT0 MeToAa MCMbITaHWA;

€) pesynbTaTbl UCMbITAHUS;

0 uHdopmauuio o0 cneymannucTe, NPOBOAMBLLEM UCMbITAHMUE.



FOCT P M3OK 61189-1—2012

5.3.6 [lononHuTenbHas nHopmayms

[aHHbli MeToq, nepBoHavasibHO Obl1 0603HaYeH kak VcnbiTaHne 20a M3K 60326-2'K TexHonorus,
onuncaHHas B AaHHOM MeToge ucnbiTaHuii (1P03), 6bi1a conocTaBneHa ¢ TEXHOorMel noMeLLeHns obpasua
B YC/I0BMSA Cyx0ro Tenna npu temnepatype 40 °C 1 0THOCUTENbHOM BNaxHocT 95 % Ha 10 cyT n ogobpeHa.

5.4 MWcnbiTaHne 1P04: YckopeHHOe cTapeHue, KOHAULNOHUPOBaHMe nevyaTHbIX naar. Meton B

5.4.1 Uenb

KoHavumoHpoBaHne nevaTHbIX naaT B aTMocdepe napa B pamkax npoueaypbl YCKOPEHHOro ctape-
HUA, KOrAa BaXKHO MUHUMU3MPOBATb 06LLY0 NPOAOC/IKUTE/IbHOCTL UCMbITAHUS.

WcnbiTaHne npegocTaBnseT MHQOpPMaLMIO O BIMSHAN NPOLO/IKUTENbHOCTU XpaHeHNs Ha nasemocTb
neyaTtHbIX Naat. TeEXHONOrMA NPUMEHUMA TOMIbKO K MeyaTHbIM niatam € 0ONOBSAHHbLIM WY O/I0BSHHO-CBUHLO-
BbIM MOKPbITUEM. ANbTEPHATMBHAA TEXHOOTUSA, UMetoLLan 6osee LWMPOKoe NpUMeHeHve, feTasibHo onuca-
Ha B ucnbiTaHun 1P03.

MpW BO3HWKHOBEHUW HECOOTBETCTBUA MEXAY ABYMS a/ibTEPHATUBHLIMW METOAAMW 3TASIOHHbI MeToq
OO/DKEH BKOYaTb B cebs nomelleHne obpasua B KnMmaTuyeckne ycrnoBus, onncaHHole B M3K 60068-2-3
(ncnbiTaHne Ca) nnn M3K 60068-2-30 (ncnbiTaHue Db), Ha 10 cyT.

5.4.2 O6pasel 4158 UCNbITAHUNA

O6pasel, 4O/KEH YA0BNETBOPATL TPEOGOBAHNAM COOTBETCTBYIOLLMX TEXHNUYECKUX YCTOBUIA NN TEXHW-
yecknm TpeboBaHMAM [OKYMEHTa Ha NocTaBky noTpebutento. Takke pasmepbl ob6pasua BbiGUpaoT ncxoas
13 (hm3anyeckmx pasmepoB UCMbITATETbHbBIX YCTAHOBOK.

5.4.3 WcnblTaTenbHoe obopyaoBaHue n matepuarsbl

Heob6xoaumo ncnonb3osaTb ciefyolmne ncnbitatesisHoe 060pyAoBaHne n marepuasbl.

5.4.3.1 lNapoBas BaHHa

MapoBas BaHHa [O/MKHA NPeACcTaBATb CO60 eMKOCTb, U3rOTOBMEHHYO M3 GOPOCUIMKATHOTO CTekna
UKW HepxasetoLlei ctann. BaHHa MOXeT ObITb TENI0M30AMPOBAHHON U [O/KHA UMETb AOCTATOYHO Maslyto
TennooTAady, YTobbl o6ecneynTb HeNpepbIBHOE KUMNEHUE AEVNOHWU3NPOBAHHOW BOAbl. KOHCTPYKLUSI BaHHbI
[oMmKHa:

- npefoTeBpalarb YpesMepHoe NoBbIEHNEe AaBNEHUA:

- NoAAepXnBaTh COOTBETCTBYIOLLMIA YPOBEHb BOAbI;

- obecneunsaTb OX1aXAeHNe napa 4o Temnepartypbl HUXe TemMnepaTtypbl KUNEHUs BOAbI:

- MUHMMW3NPOBATb KOHTAKT KOHAEeHcaTta ¢ obpasuamu.

5.4.3.2 [lepxaTenb 06pasLos

[JepxaTtenb 06pa3uoB AO/MKeH ObiTb M3rOTOBMEH M3 MaTepuana, KOTopblii NpensaTcTByeT nospexae-
HMI0 06pa3LLoB 1 CamMoro fgepxarens BoO BpeMs UCNbITaHWA.

5.4.4 Metop

5.4.4.1 TopgrotoBka o6pasua

O6pasel, Heo6x0ANMO 06€3XMPUTL, MOMECTMB €ro B HENTPasIbHbIA OpraHMyecknii pacTBopuTeb Npu
KOMHaTHOW TemnepaType Ha 1 MWH U BbICYLUUTb Ha ropsiyeM BO3AyXe.

Mo cornacoBaHuio Mexay WU3roToBUTENIEM U K/IMEHTOM [JOonyckaeTcs noAsBeprHyTb obpasey, Apyrum
BMAaM npeasapuTenbHOn 06paboTku.

5.4.4.2 TlocnepoBaTeibHOCTb UCMbITAHUA

Pacnonaratot o6pasubl nog yrnom oT 45° go 90° K MOBEPXHOCTU KUMALLEn BOAbl BO BPeEMs BO3aeii-
cTBus napa. O6pasubl A0/MKHbI ObITb NOABELLEHbI Tak. YTOObI Nt06as UX YacTb Obla Bbile YPOBHSA KunsLel
BOJbl HE MeHee yeM Ha 38 MM.

[o6aBnsaT nocteneHHo HebobLIOE KOMYECTBO BOAbI A5 NOAAEePXKaHUsi COOTBETCTBYIOLLErO YPOB-
HA BOAbl U MUHUMM3ALMN BO3MOXHOCTU NafeHns Temnepartypbl BaHHbI.

MpoL0/MKNTENBHOCTL BO3EMCTBUS A0/KHA COCTaBNSATL 8 4.

Mocne ncnbiTaHUA Ha cTapeHve Napom 1 nepeg ucnbiTaHMeM Ha NaseMocTb HarpeBaloT 06pasLibl npu
Temnepartype (105 + 5) °C B TeueHne 60— 75 MVH 4019 yAaieHus BNaru v pyrux NeTyunx BeLecTs ¢ NoBepx-
HocTu. Mepeps NpoBeAeHNEM VCMbITAHUSA Ha NAsieMOCTb OX/1aXAA0T 06pasLbl 1O KOMHATHON TemnepaTypsbl.

5.4.4.3 VicnbiTaHne Ha NasemMocTb

O6pasel, JO/MKEH OblTb W3BMIEYEH U3 UCMbITATEIbHON KaMepbl, NPOCYLUEH W UCMbITAH Ha NaseMoCTb.
Kak onpefeneHo B COOTBETCTBYIOLLUNX TEXHUYECKMX YCIOBUAX NN TEXHUYECKMX TPe60BaHUAX AOKYMEHTa Ha
noctasky rnorpeéurenio.

M3K 60326-2:1990 «[MeuaTtHble naaTbl. YacTb 2. MeToAbl UCMbITAHWA».
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5.4.5 TMpoTokon

MpoToKoN JO/MKEH cofepxaThb:

a) HOMep MeToAa WCMbITaHWsA U MHAEKC U3AaHus;

b) AaTy NpPOBeAEHNS UCMbITAHNS;

C) MAeHTMdMKaLuio NCNbITYeMoro Mmatepvana.

d) uHdopmaLmio o 1060M OTK/TIOHEHMMN OT AAHHOTO MEeToAa MCMbITaHWA;

€) pesynbTaTbl UCMbITAHUSA:

0 uvHdopmauuio o cneynanucTe, NPOBOAMBLLEM UCMbITAHKE.

5.4.6 lononHuTenbHas nHdgopmayms

He onpepeneHa.

6V: BusyanbHble METOAbI UCTbITaHWUH

7D: PasmepHble MeToabl UCMbITaHWA

8C: Xummunyeckme metoabl NCMbITaHWU

9M: MexaHu4eckme MeTodbl UCMbITaHUIA

10E: 3neKkTpuyeckme MeToAbl UCMbITaHWIA

11IN: MeToAbl UCNbITaHWI Ha BO3AeliCTBUE BHELUHNX (PaKTOpPOB

12X: Opyrve metodbl UCMbITaHWA
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MpunoxeHne A
(cnpaBoyHoe)

Mpumepbl oueHKN HeonpeaeneHHOCTH
Huxe npeacTasneHbl NPUMepb! OLLEHKN HeonpeaeneHHOCTW AN Pa3/IMuHbIX UCMbITaHWIA NevaTHbIX naar.
Mpumep 1

MeToa: N3amepeHuss co6¢cTBeHHOW Macchl 200 H (HoMMHanbHas macca) ¢ nomolblo TeH3omeTpa. (MeTog conocTa-
BVM C UCMbITAHNEM Ha BbIpbIB CKBO3HOTO METas/IM3POBaHHOIO OTBEPCTUSA.)

VicxogHble gaHHble: 198.50 198.50 198.75 198.75 198.75
198.00 198.50 198.50 198.50 198.75
198,20 198.50 198.50 198.50 198.75
198.20 198.50 198.50 198.50 198.50
198.00 198.50 198.75 198.50 198.75

TabnmuHoe 3HayeHune *t»: f

O6beM BbIGOPKK (YMCNO N3MEPEHUIA) n: 25

[lenexue wkanbi: 1.0H

CpefHee 3HaueHue: 198.50 H

CTaHfapTHOe OTK/IOHEHNE SN _ 1« 0.215H

(/,= ¥1(«%.,)/VE =+0.08858 H.
Us = +1 % (kak yka3aHO B NOBEpO4YHOM cepTudukarte) = +1.985 H.
Uj=+20 % agenexunsa wkansl =+0.2 H.

U, =%ij(Ul +U?)+U, =+1.1%.
Takum 06pa3omM, HeonpeaeneHHOCTb N3MEPEHUA oueHnBaeTcs kak 1,1 %.
Mpumep 2

MeToa: HeO,qHOKpaTHbIe n3MmepeHna ypoBHA MOHHOTO 3arpAa3HeHns ncnbiTtatesibHOro pacteopa 3a cHeT cpaBHeHUA
C Kaﬂl/|6p080l-leIM pacTBopoMm. 3mepeHua npoBoAMANCL C MOMOLLbIO UHCTPYMEHTA U3MEPEHUSs NOHHOTO 3arpsasHeHus,
ncnonb3yemoro B KommepquKoﬁ npakTuke.

VMicxofHble faHHble: 1.00 1.03 111 1.03 1.05
1.10 0.92 1.06 0.91 0.92

(EaviHuua n3mepeHus: mkr/icm2 aksusaneHTHoro NacCl.)

Ta6nuuHoe 3Hauenmne «b: t

O61BbeM BbIGOPKMU (YMCNO N3MEPEHWUIA) N: 10

CpepHee 3HauyeHue: 1.013 wmkr

CTaHpapTHOe oTk/oHeHue (0, _j) 0.074 wmkr

U, =tlan” ) I~ =+0.0533 mr/cm2.
Us = +5 % (kanmbpoBka nuneTkn MmnamaHa/vcnbiTaTenbHoro pacrsopa) = +0.05 wr.

Ut=%+j(U*7uf)+U, =+0.0729 mr = £7,29 %.
Taknum 06pa3om, HeonpeneneHHOCTb U3MepPEeHUs oLeHnBaeTcs kak 7,29 %.

Mpumep 3

MeTog: M3amepeHns NoBepXHOCTHOrO CONPOTWB/IEHWUS U30MALMUM UCTbITaTeNIbHOro ob6pasua (HoMUHanbHoe 3Haye-
Hue 100 MOM) c noMoLbio MeromMmmeTpa.

VicxogHble faHHble: 68.00 102.50 105.00 108.75
81.25 102.50 107.50 113.75
90,00 102.50 107.50

TabnmuHoe 3HavyeHue: 1

O6beM BbIGOPKM (YNCNO N3MEPEHWUIA) IT. 1

CpefHee 3HaueHue: 99.02 MOm

CTaHaapTHOE OTK/IOHEeHue ) 13.73 MOm

[eneHuve wkanbl: 1.25 MOm

U,=+l(e”"yJE =+9.2223 MOMm.
I/s=+0.5 % (kak yka3aHO B MOBepO4YHOM cepTudumkate) = +0.5 % ot 99.02 = 0.4951 MOm.
U, = +20 % geneHuns wkansl (1.25 MOM) = £0.25 MOm.

U=+ +U})+U, =+9.456 MOM = +9.5 %.

10
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Mpunoxexne B
(cnpaBo4HOE)

MepexogHaa Tabauua HOMEPOB METOA0B UCMAbITAHUN

CooTBeTCTBMA METOA0B MUCMNbITaHWI B HOBbIX 1 CTapbix ny6nunkaunsax MOK npusegeHsl B Tabnvue B.1.

Ta6nunuya Bl

Hogas
nyénvkauma

MeToq
ncnbl-

Crav
paptl

1P01

1P02

Nogw o

1P03
2C01

2C02

2C03
2C04
2C05
2C06

2C07

2C08
2C09
2C10

2D01
2E01

2E02

2E03

2E04

2E05

2E06

TaHWn241

OnucaHvie
(Ha3BaHVe MeTofa UCTbITaHWN)

MNpefBapuTeNbHOE KOHAULMOHMPOBAHWE B HOPMasbHbIX atMocgep-
HbIX YC/OBUSAX

MpeaBaputensHoe KOHAULMOHMPOBaHMe Npu Temnepartype 125 °C
YckopeHHoe cTapenue. Map/kncnopod. Metog A

ConpoTuB/ieHne mMaTepuanoB OCHOBaHWS K BO3AECTBUIO TMAPOOKNCH
HaTpus

Bpemsi reneo6pasoeaHusi MmaTepuanoB npenpera ¢ anoKCMAHON cMo-
noi

CogepxaHvie CMOoJibl B MaTepuanax npenpera
CofepxaHue neTyunx BelecTs B MaTepuanax npenpera
O6pasoBaHue B3ayTUil B pesysbTaTe Tepmoyaapa

FoptoyecTb, UCNbITAHME XECTKUX MaTepuasioB Ha ropeHue B BepTu-
Ka/ZIbHOM NOJIOXEHUN

[FoptoyecTb, UcnbiTaHNe XeCcTKnX MmaTtepuasioB Ha ropeHue B ropusoH-
Ta/lbHOM NOJIOXEHUN

FoptoyecTb, rnbkuii matepuan
BA3KOCTb pacniaBneHHOro CBA3yLLero npenpera

CofepxaHue cMofibl B MaTepuanax npenpera. onpegeneHve MeTo-
[lOM BO3TOHKM

TonwmHa matepuanos OCHOBaHUA U NeyaTHbIX naar
COoCTOAiHME NOBEPXHOCTUN BO B/IAXHbIX YCNOBUAX

dnekTpuyeckas MPOYHOCTb NOA HanpsXKeHNnem ceTu nepemMeHHoro
TOKa

[MoBEPXHOCTHOE COMPOTWB/IEHME TMOC/NEe BIAXHOIO Tenna B kKamepe
B/TAXXHOCTU

O6bemMHoe yaenbHoe conpoTuB/ieHNEe N NOBEPXHOCTHOE yAesibHOe COo-
npoTtuneneHne

[unanekTpuueckas NPOHMLAEMOCTb U TAHFEHC YI/ia AU3IEKTPUYECKUX
noTtepb

O6beMHOE YAeIbHOE CONPOTUB/IEHNE 1 TOBEPXHOCTHOE YAE/bHOE CO-
npoTuUB/EeHUE. TPU 3NEKTPoaa

Crapasi ny6nvkaums

CraHgapt

M3K 60326-2/9.1.1

M3K 60326-2/9.1.2

M3K 60326-2/9.4

MO3K 60249/3.7

M3K 60249/4.3.4

MO3K 60249/4.3.3

M3K 60249/4.3.5

MO3K 60249/3.14
M3K 60112

M3K 60243

M3K 60249/2.2

M3K 60249/2.3

M3K 60250

M3K 60093

Metop,
uenbl-
TaHU

18a

18b

20a

1n
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MpopgomkeHne Tabnuuybl B. 1

CraH
[apt >

12

Hosas

nyénvkaLms

O w o g

ncnbl-

2E07

2E08
2E09
2E10
2E11
2E12
2E13
2E14
2E15
2E16
2M01
2M02
2M03
2M04
2MO05

2M06

2M07
2M08
2M09

2M10

2M11

2M12
2M13
2M14
2M15
2M16
2M17
2M18
2M19
2M20

2mM21

MeTtog

TaHWiAZ2L

OnvcaHve
(Ha3BaHWe MeToAa UCTbITaHuiA)

oBepXxHOCTHOE yAesibHOe COoMnpoTUBEHNE U o6beMHoe yAenbHoe co-

NpoTMBMEHME NPU NOBbILEHHOW TemnepaTtype
lMoBepxHOCTHaA Koppo3sus
CpaBHUTE/bHbIN Noka3aTeslb TPEKNHIOYCTORYMBOCTMN
[vanekTpuyeckas NPoOHMLLAEMOCTb
dnekTpuyeckasa NPoOYHOCTb
ConpoTueneHue onbrn
Kopposus kpas
[JyTocToiikocTb
Mpo6oii gnanekTpuka
KOHTaKkTHble CONPOTUB/IEHUSI KHOMOYHOM MaHenn neyaTHoi CxeMbl
MN3rné vn ckpyumsaHve
M3rnb n ckpyumBaHue nocne TpaBieHWsA K HarpeBaHns
dakTop TepmooTBBpPXAEHUA no DSC/TMA
CKpyuvBaHue nocse HarpeBaHuns
MpoOYHOCTb Ha OTPbIB KOHTAKTHOW NoOLLaAKN

MpoYHOCTL Ha OTCMauBaHue oNbIM Noc/ie BO3A4EeNCTBNS NapoB pac-

TBOpUTENA

MPOYHOCTL Ha OTC/IanBaHue oosibrv Noc/e BO3AENCTBUS pacTBopuTess
MpoyYHOCTbL Ha U3rnM6
TekyuecTb CBS3yloLero npenpera

Temnepatypa CTek/I0BaHUS MaTepnasnoB OCHOBaHUS, MeTO[ CKaHUPYHo-
e kanopumetpum (DSC)

Temnepartypa CTek/10BaHUA mMaTtepuasioB OCHOBaHUA, MeTos TepMoMe-

XaHuyBcKcro aHanusa (TMA)

BOMIHMCTOCTbL NOBEPXHOCTMN

MpoYHOCTb Ha OTCNanBaHne Ponbrn B UCXOLHOM COCTOSHUM
MpoyHOCTb Ha oTcnanBaHwe Pobrn nocae Tepmoyaapa

MpoyHOCTb Ha oTcnavBaHue (Ponbru nocne cyxoro Tenna

MpoYHOCTb Ha oTcnanBaHue POobI Nocae umMUTaLun MeTanansauum
MpoYHOCTb Ha oTcnanBaHue honbrv NpY BbICOKO TeMnepaTtype
YnuctoTa noBepxHOCTH

LTamnyemocTb

MpoyHOCTb Ha n3rnob

YcTanoctb oT n3rnba (CTOMKOCTb K MHOTOKpaTHbIM nepernbam)

Crapas ny6nvkauys

CraHgapt

M3K 60249/2.9

M3K 60249/2.4
MO3K 60249/2.6
M3K 60249/2.7
MO3K 60249/2.8
M3K 60249/2.1
MO3K 60249/2.5

M3K 60249/3.1
MO3K 60249/3.2
M3K 60249/3.3
MO3K 60249/3.4
MO3K 60249/3.5
M3K 60249/3.6.4

M3K 60249/3.6.6

nCco 178

MO3K 60249/3.6.1
M3K 60249/3.6.2
MO3K 60249/3.6.3
M3K 60249/3.6.5
M3K 60249/3.6.7
M3K 60249/3.9
M3K 60249/3.8
MO3K 60249/4.1

M3K 60249/3.12

MeTtog
ncnbl-
TaHuin
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Mpogomkexnne Tabnuybl B. 1

Hosas
MyGAMGELA Crapas ny6nvkaums
OnucaHve
Cran- MeToa (HasBaHWe MeToAa VCMbITaHWiA) MeTop
»  vcnbl- CraHgapt nenbl-
AapT) TaHun2 TaH
2M22 Macca onbr Ha eguHMLy nnowaan M3K 60249/3.13 —
2M23 MpsAAMOYro/ibHOCTb Hape3aHHbIX 3aroTOBOK M3K 60249/3.15 —
2M24 KoadhhunymeHT nmHeitHoro TennoBoro pacnperns M3K 60249/4.5 —
2M25 OnpepeneHne BpeMEHN A0 PacC/IOeHUsi, TepMOMEXaHUYeCcKkuii aHanus — —
(TMA)

B’! 2M26 KoadhpunumneHT npeccoBaHus npenpera — —

1o§]
2M27 Teky4yecTb CMO/bI MAIEHOK, MCMOMb3YEeMbIX MPU U3FOTOBMAEHWUU TUOKUX — —

%) neyartHbIX nnar

% 2NOo1 Knumartuueckne ucnbiTaHUA NPy NOBbIWEHHbIX AaBfeHnn n Temnepa- MOK 60249/4.2 —

Type
2N02 BogonornouweHne M3K 60249/4.4 —
2P01 Cyxoe Tenno M3K 60068-2-2 Ba
2P02 MnaBaHne obpasuya B BaHHe C NpUNoem M3K 60068-2-20 T
2X02 CTabunbHOCTb Pa3MepoB TOHKNX MaTepuasnioB M3K 60249"3.11 —
3C01 loptoyecTb. XKecTkne neyartHble nNnatbl C yaaneHHbIM MeTaniom M3K 60326-2/8.4.1 16a
3C02 loptoyecTb. XKecTkne neyartHble Nnatbl, METOA packaseHHol npoBonokn M3K 60326-2/8.4.2 16b
cn
% 3C0O3 [optoyecTb. Micnonb3oBaHWe ropenkn uronbyatoro tuna. XXectkne ne- M3K 60326-2/8.4.3 16c
YyaTHble nnatbl

@

& 3C04 DNeKTpoNuTUUECcKasl Koppo3us, TBepAas 1 TOHKas NiaeHka M3K 60326-2/8.5 17a
3C05 CTOliKOCTb K BO3AENCTBUIO pacTBOpUTEnein n dniocos M3K 60426/Bce vactt  —
3C06 [OptoYeCTb, UCTbITAHKE packaner+oi NPOBOJIOKON XECTKMUX nevaTHbIX nnat M3K 60695-2-1 —
3C06 [optoyecTb, UCNbITaHNE packaner+i NPOBOIOKON XeCTKux neyaTHbIx nnat M3K 60695-2-1 —
3C07 [optoyecTb, UCNbITAHNE TOHKUM M1aMEHEM XECTKUX NeyaTHbIX naat M3K 60695-2-2 —
3C08 [opeHve B BEpPTUKA/IbHOM NOMOXEHUN 14COR 1326 —
3C09 BogonornoueHne NCO Std 62 —
3C10 MoBepXHOCTHbIE OpraHuyeckne 3arpsisHeHns (BHYTPEHHME) — —

@ 3C11 YaenoHoe conpoTuB/ieHNe pacTBOPUTENS (MOHHbIE 3arpA3HUTENN) — —
3C12 OpraHuyeckne NOBEPXHOCTHbIE 3arpA3HMTENn (MHpakpacHblie) — —

@
3D01 OonTnyeckuii metoq, M3K 60326-2/5.2.2 2a

2 3D02 LnprHa npoBogHMKa 1 3a30p — —
3D03 ABTOMaTU3NPOBAHHbIA ONTUYECKUIA KOHTPOSb — —
3D04 MpoBepka pasmepos M3K 60326-2/5.2 2
3EO01 KopoTkoe 3ambikaHue M3K 60326-2/6.2.1 4a
3E02 LlenocTHOCTb uenu M3K 60326-2/6.2.2 4b
3EO3 ConpoTusneHne N30MALUN Ha HAPYXHbIX CNOSAX M3K 60326-2/6.4.1 6a

13
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MpogomkeHnne Tabnuuybl B. 1

CraH-

papth

14

Hosas

nyénvkaLms

Ud S BY8

MeTog
ncnbl-
TaHnii2l

3E04
3E05
3E06
3E07
3E08

3E09
3E10
3E11
3E12
3E13
3E14
3E15

3E16

3E17

3M01
3M02
3MO3

3M04
3M05

3MO06
3M07

3M08

3M09
3NO01
3N02
3NO03
3N04
3NO5

3N06

OnucaHune
(Ha3BaHMe mMeTofa UCNbITaAHWUIA)

ConpoTusneHne n3onauMn Ha BHYTPEHHNX COAX
ConpoTuBAEHNE N30NALUN MEXAY COoSMU

YX0p 4acToThbl

MonHoe BxogHOe CONpPOTMBAEHUE (MMNEAAHC) CXeMbI

MN3MeHeHMe CONPOTUB/IEHWNS CKBO3HbIX MeETaN/IN3NPOBaHHbLIX OTBEp-
CTUIA. TEPMOLMXIMPOBaHNE

3nekTpnyeckas NPOYHOCTb HAPYXHbIX C/I0€B

VcnbiTaHUe Hanpsh)XeHnem Mexgy cnosiMu

ConpoTnBreHne coeAnHeHNii, MHOrOC/0lHbIe NeYaTHble naathbl
ConpoTusneHne NpoBOAHNKOB

ConpoTuB/IEHNE MEXCMNONHOro CoeANHeHNs

TokoBasi Harpyska, CKBO3HOe MeTa/l/IM3npoBaHHOe O0TBepcTMe
TokoBasi Harpyska, MPOBOAHUKMN

M3MeHeHne conpoTVBEHNS CKBO3HbIX MeTa//IM3MpPOBaHHbIX OTBEp-
CTWiA. Tepmoygap.

BosiHOBOE COMPOTMBIEHME NPOAYKTA, U3MEpeHHoe C NoMoLiblo ped-
JIEKTOMETPUY BPEMEHHOIO NHTEpBana

pOYHOCTL Ha oTC1ansaHne B HopMasibHbIX aTMOCC*)eprIX ycnosusax
MpoYyHOCTb Ha oTCcnansaHue npu NOBbILLIEHHOW Temnepartype

MPOYHOCTb Ha BbIPbIB MOKPbLITUI CKBO3HLIX METaNN3MPOBAHHBIX OT-
BEPCTUIi 6€3 KOHTaKTHbIX N0LaA0K

[nocKoCTHOCTbL

MPOYHOCTbL Ha OTCMaMBaHNE TMBKMX MeYaTHbLIX MaaT B HOPMasbHbIX aT-
MOCEPHBIX YCNOBUAX

YcTtanocTb OT u3rnba rubkmx nevaTHblx nnar

MPOYHOCTb Ha OTPbIB KOHTAKTHbLIX N/IOWAA0K HeMeTan/IM3MPOBaHHbIX
oTBepcTuii

TBEpAoCTb OpraHM4yeckux NOBEPXHOCTHBIX MOKPLITUIA (CONPOTMBAEHNE
NCTUPaHUIo)

CTeneHb OTBEPXAEHNS OPraHMYecKoro NOKPbITUA NeyYaTHoOW nnatbl
Tennosoii yaap Npu nNorpyxeHnun B XMAKOCTb

Tepmoygap npv nnaBaHumn obpasua B BaHHe C Npunoem
Tennosoii yaap npv naiike nasfibHUKOM

Tepmoygap, norpyxeHue B npunoii. 260 °C

Tepmoygap. nnaBaHue, BaHHa ¢ npunoem , 288 °C

BnaxHoe Tenso, yctaHOBUBLUEECA COCTOAHNE

Ctapas ny6nukaunsa

CraHpapTt

M3K 60326-2/6.4.2
M3K 60326-2/6.4.3
M3K 60326-2/6.6
M3K 60326-2/6.7
M3K 60326-2/6.1.3

MO3K 60326-2/6.5.1
M3K 60326-2/6.5.2
M3K 60326-2/6.1.1
MO3K 60326-2/6.1.2
M3K 60326-2/6.3.1
MO3K 60326-2/6.3.2

M3K 60326-2/6.1.3

M3K 60326-2/7.1.1
M3K 60326-2/7.1.2
M3K 60326-2/7.2.2

M3K 60326-2/7.3
M3K 60326-2/7.1.3

MO3K 60326-2/ 7.4
M3K 60326-2/7.2.1

MO3K 60326-2/9.2.1
M3K 60326-2/9.2.3
M3K 60326-2/9.2.4
M3K 60326-2/9.2.5
M3K 60326-2/9.2.6

M3K 60068-2-3

MeTtog,

ncnol-
TaHui

6b
6¢c
8a
9a

3c

7a
7b

3a
3b
5a
5b

3c

10a
10b
11b

12a

10c

2la

1la

19a
19c
19d
19e
19f
Ca



FOCT P M3K 61189-1—2012

OKoH4aHve Tabnuuybl B. 1

nyg;;;;uvm Crapas ny6/vKkauvs
Onucaxvie
Cran- MeTod (Ha3BaHue MeToAa UCTbITaHUK) Mertog,
A AACHBI CraHgapt ucnbl-
AAPT™ ranwmii2 TaHwi
3N07 TepmouukinposaHme M3K 60068-2-30 Da
3N08 TennoBoi yaap npu NorpyxeHnv Bo IOMAN3NPOBaHHYI0 necouHyio MOK 60326-2/9.2.2 19b
6aHo
3N12 BnarocToiikocTb 1 CONPOT MB/IEHVE M30ASLUN NevaTHbIX naat — —
3Vvo1 MeToga 3x yBenuyeHus M3K 60326-2/5.1.1 la
3Vv02 MeTtoga 10x yBenimyeHus MO3K 60326-2/5.1.2 1b
3V03 MeToga 250X yBenmyeHus M3K 60326-2/5.1.3 1c
3V04 O6LwWwnii BU3yasbHbIA KOHTPO/Tb M3K 60326-2/5.1 1
3X01 Anre3usi MeTan/IM4yeckoro NOKpbITHSA, METOA, KNetoLLel NeHTbI M3K 60326-2/8.1.1 13a
37 3X02 Afresna MeTasiInyeckoro rnokpbITUA, MeTo[, NOIMPOBKN M3K 60326-2/8.1.2 13b
z 3X03 [MopnCTOCTb NOKPLITUSA, BblAEPXKKA B rase M3K 60326-2/8.1.3 13c
8 3X04 MopucTtocTb, anekTporpaduryeckne ncnbiTaHns (3071070 No Mean) M3K 60326-2/8.1.4 13d
2 3X05 [MopuctocTb, anekTporpaduyeckoe ucnbiTaHMe NOKpbITUS 30/10TO No M3K 60326-2/8.1.5 13e
HUKeno
3X06 TonuwmHa ranbBaHNYecKoro nokpbITUA M3K 60326-2/8.1.6 13f
3X07 MasiemocTb. KpaeBoit yron M3K 60326-2/8.2 1l4a
3X08 Paccnoexue, Tepmoygap M3K 60326-2/8.3.1 15a
3X09 LWnudpbl (M3roToBNEHUE, KOHTPOb) M3K 60326-2/8.3.2 15b
3X10 [MaseMocTb. 3anosiHeHne No OKPYXXHOCTN M3K 60326-2/8.2 1l4a
3X11 OueHka KayecTBa BHYTPEHHUX NEpPexof0B MHOTOC/OMHbIX MeyvaTHbIX _ —

nnat nocne Tepmoypapa

3X12 Anre3unsi opraHNYecKoro NOKPLITUSI NevyaTHol naatbl (Unkas neHTa) — —

M3K 61189:1997 «MeTofbl NUCNbITAHWIA 3NEKTPUYECKUX MATEPUAoB, CTPYKTYP MeXCcoeanHEeHU 1 y3n0B»:
-yacTb 1. O6wwne mMeToAbl UCMbITAHWUI U METOA0OTUS;
-4acTb 2. MeToAbl UCMbITAHUI MaTepuanos U CTPYKTYP MEXCOe[UHEHW;
-4acTb 3. MeTogAbl UCMbITAHUI CTPYKTYP MeXCOeANHEHWN (neyaTHbIX nnar).
2>BYKBEHHbIE KOAbI FPYNN UCTbITAHWUIA:
P — nogrotoBka wnun KOHANLMOHMPOBAHWE UCMbITYeMbiX 06pa3LoB;
V — BU3yasibHble MeTOAbl NCNbITAHWIA;
D — pa3mepHble MeToAbl UCMbITaHWA;
C — xumuyeckme MeTofbl UCMbITAHWI;
M — mexaHuyeckne MeToAbl UCMbITAHWIA;
E — anekTpuueckme mMeToAbl UCMbITAHWIA;
N — meToAbl UCMbITAHUI Ha BO3AelCTBME OKPYXatoLwmnx hakTopos;
X — apyrue meToAbl UCNbITaHWIA.
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FOCT P M3OK 61189-1—2012

Mpunoxexnune A
(cnpaBouHOE)

CBeAeHNs 0 COOTBETCTBUM CChINTOYHLIX MEXAYHAPOAHbIX CTaHAapTOB
HauuoHanbHbIM cTaHgapTam Poccuiickoii ®egepaunm

Ta6nunya OA1

O603HaueHe CCbIIOUHOMO CreneHb O603HaYeHe 1 HaMeHOBaHMe COOTBETCTBYIOLLETO HaLWIOHa/IbHOTO
MeXayHapoAHOro cTaHgapTa COOTBETCTBUA CTaHgapTa

M3K 60068-1 — .

M3K 60068-2-3 — .

M3K 60068-2-30:2005 T FOCT P M3K 60068-2-30—2009 «McnbiTaHUA Ha BO3AeWCTBUE

BHeLWHMX haktopos. YacTb 2-30. cnbiTanua. NcnbitaHne Db: Bnax-
Hoe Tenno, unknnyeckoe (12 4 + 12-4yacoBoWi LnKI)»

* COOTBETCTBYIOLUIA HALMOHAMbHbBIA CTaH4APT OTCYTCTBYeT. [lo ero yTBEPXAEHUs PeKOMeHAyeTCsi UCMo/b30-
BaTb NepeBos, Ha PYCCKMii A3bIK fAHHOTO MEeXAYHapOAHOTo cTaHgapTa. MNepeBos 4aHHOTo MeXAyHapoAHOro cTaHaapTa
HaxoauTcs B ®efepanbHo»/ MHPOPMALMOHHOM (DOHAE TEXHUUYECKUX PErNaMeHTOB 1 CTaH4apToB.

MpuMeuaHne — B HacToswel TabnuLe NCNONb30BAHO Crefyoliee YC/I0BHOE 0603HaYeHme CTeneHu cooT-
BETCTBUSA CTaHAapTa:

- IOT — naeHTuYHbIe cTaHaapThl.
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Mpunoxexue Ab

(cnpaBoy4HOE)

FOCT P M3K 61189-1—2012

[JaHHble 0 meToAax ncnbiTaHuii no OLEeHKe nevaTHbIX nfat n Apyrux TunoB CTPYKTYp
Me)KCOGAMHeHI/IVI B COOTBETCTBUU C HAUNOHa/IbHbIMW U MeXrocyaapCTBEHHbIMU CTaHAapTaMu,

aHanornyHbIX MeTofam MCnbITaHuii no ctaHgaptam M3K

Ta6nuya [B.1 — CpaBHUTe/bHasA Tabnnua METOLOB UCTbITAHUI

Crtam

papt

<8 8%

M3K

MeTop

1P01

1P02

1P03
1P04

2P01

2P02
2D01

2C01

2C02
2C03
2CQ4
2C05
2C06

2C07

2C08
2C09
2C10
2Mo1
2M02
2M03
2M04
2M05

2M06

2M07

roct
OnucaHune Homep
(Ha3BaHWe MeTofa UCNbITAHWIA) Cranpapt (nywKT)
meToaa
MpeaBapuTenbHOE KOHAMLMOHMPOBAHWE B HOPMasbHbIX aTMOCEpPHbIX yc- 23752.1—92 18A
NoBUAX (9.1.1)
MNpepBapuTenibHoe KOHAULMOHUPOBaHWe npu Ttemnepatype 125 °C 23752.1—92 18B
(9.1.2)
YckopeHHoe cTapeHue. MNap'kucnopos. Metoa A 23752.1—92  20A(9.4)

YcKkopeHHoe cTapeHune, KOHAULMOHMPOBaHWE neyaTtHbix nnat. Metog B

Cyxoe Tenno

MnasaHue o6pasua B

TonuwuHa matepranoB OCHOBAHUA M NeyaTHbIX niaT

ConpoTuBieHne MatepuanoB OCHOBaHUA K BO3A€VICTBVIIO r’MAPOOKNCKN Ha-

Tpua

Bpewmsi reneo6pasoBaHus MaTtepuasnos NpBnpera ¢ 3aNoKCUAHON CMooii

BaHHe C npunoem

CofepxaHue cMonbl B Matepuasnax npenpera

CopepxaHue NieTyuux BelecTB B MaTepuanax npenpera
O6pasoBaHue B3ayTWii B pesy/bTate TepMoyaapa

[optoyecTb, NCMbITAHNE XECTKUX MaTepuasioB Ha ropeHne B BepTUkaibHOM

nonoxeHun

[oployecTb, MUCMbITaAHNE XECTKUX MaTepnasioB Ha ropeHne B ropusoHTab-

HOM nonoxeHun

loptoyecTb, rMbknii matepman

Bs3KOCTb pacniaBfeHHOro CBsA3yLLero npenpera

CogepxaHue CMOJbl B MaTepuasiax npenpera. onpejesneHne MeToA0M BO3IOHKM

M3rn6 u ckpyumBaHue

N3rn6 n CKpy4duBaHune nocse TpaBieHna U HarpeBsaHua

dakTOop TepmooTBepxAeHnsa no DSC/TMA

CprHMBaHMe nocne HarpesaHus

MpOYHOCTL Ha OTpPLIB

MPOYHOCTL Ha OTcnauBaHue O/bIU MOC/e BO3AENCTBUS NapoB pPacTBo-

putens

npOLIHOCTb Ha oTCnaunBaHune CbOI'IbFI/I nocne BO3,CI'eI7ICTBVIFI pacTeopuTens

KOHTaKTHO nowazku

P M3K 60068- WcnbiTa-
2-2—2009 Hue B

26246.0—89  (3.6.3)
26246.0—89  (3.13)

26246.14-91 (5.4)
26246.14—91  (5.1)
26246.14—91  (5.3)
26246.0—89 (3.6)

26246.0—89  (4.3.2)

26246.0—89  (4.3.1)

26246.0—89  (4.3.3)

26246.14—89 (5.1)

26246.0—89  (3.1.3.2)
26246.0—89 (3-3)
26246.0—89 (3.4)

26246.0—89  (3.5.6)

26246.0—89 (3.5.8)
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MpogomkeHne Tabnuubl 46. 1

M3K

CraH-

napT MeTog

2M08
2M09
2M10

2M11

2M12
2M13
2M14
2M15
2M16
2M17
2M18
2M19
2M20
2M21
A 2M22
£ 2M23
2M24
2M25
2M26
2M27

2E01
2E02
2E03
2E04

2E05

2E06

2EQ07

2E08

2E09

18

OnucaHune
(Ha3BaHMe meToja UCnbiTaHU)

MpPOYHOCTb Ha M3rM6

Teky4ecTb CBA3ylOLLEro npenpera

TeMﬂepaTypa CTeknoBaHuUA mMaTtepuasoB OCHOBaHWUA, MeTo[ CKaHI/Ipy}OLLLeIZ

kanopumeTpun (DSC)

TeMnepaTypa CTeknoBaHUA MmatepunasioB OCHOBaHuUsA, MeTo4 TepMOMexaHnyB-

ckoro aHanusa (TMA)
BONHWUCTOCTb NOBEPXHOCTU
MpoyHOCTb Ha oTcnamBaHne hoNbIv B UCXOAHOM COCTOSAHUM
MpoyHOCTb Ha oTcNnanBaHne hoNbrn nocne Tepmoyaapa
MpoyHOCTb Ha oTcnamsBaHne honbIv Nocse cyxoro Tenna
MpoYHOCTb Ha oTcnamBaHne honbIv nocae MMUTaLUn MeTanansauum
MpoyHOCTb Ha oTcnamBaHue hoNbr Npu BbICOKOW TeMnepatype
YucTtoTa noBepxHOCTU
WtamnyemocTb
MpoYHOCTb Ha n3rn6
YcTanocTb oT n3rnba (CTOWKOCTb K MHOTOKpPATHbIM nepernbam)
Macca honbru Ha eavHuLy naowaan
MpsAMOYroNbHOCTb Hape3aHHbIX 3aroTOBOK

KoahpMLMEHT NMHEHOTO TEMIOBOTO paclunpeHus

OnpejeneHne BpEMEHW 0 PACC/IOEHUS, TEpMOMEXaHnueckuii aHanms (TMA)

KoathdmuymeHT npeccoBaHns npenpera

TeKy4YeCTb CMOJIbl N/IEHOK, UCNOMb3YEMbIX MPU U3TOTOBNEHUN rmékmx nevar-

HbIX nnart

CocTosiHMEe NOBEPXHOCTU BO B/IAXHbIX YC/TOBUAX

DnekTpryeckas NPOYHOCTb NOJ HANPSXXEHUEM CETU NEPEMEHHOTO TOKa
MoBepxXHOCTHOE CONPOTMB/IEHVE NOC/Ie BNAXHOIO Tenna B kamepe BAaXHOCTU

O6beMHoe yaenbHoe CONPOTMBIEHNE U NOBEPXHOCTHOE yAeNbHOe CONPOTUB-
nedHue

[AunanekTpuyeckas NPOHMLLAEMOCTb W TAHTEHC yrna AU3IeKTPUYECKUX NoTepb

O6beMHOE yenbHOe CONPOTMBIEHNE U NOBEPXHOCTHOE yAEeNbHOE CONPOTUB-

NeHve. Tpu anekTpoga

MoBEPXHOCTHOE yAeNbHOe CONPOTUB/IEHNE N 06bEMHOE yAe/lbHOe COMpPOTUB-

NeHvie Npy MoBbILLEHWEe») TeMnepaTtype
MoBepxHOCTHas KOppo3us

CpaBHI/ITeI'IbeIVI nokasartesnb TpeKMHFOyCTOVIHMBOCTM

rocrt

CraHpapT

26246.14—91

26246.0—89
26246.0—89
26246.0—89
26246.0—89
26246.0—89
26246.0—89
26246.0—89
26246.0—89
26246.0—89
26246.0—89

26246.0—89

26246.0—89

26246.0—89
26246.0-89

26246.0—89

26246.0—89

26246.0—89
27473—87

Homep

(nyHs)
ncroga

(5.2)

(35.3)
(3.5.4)
(3.5.5)
(3-5.7)
(35.9)
(3-8)
(3.7)

(3.11)
(3.12)
(3.14)
(4.6)

(27

(2.3)
(2.3)

(2.4)

2.7
(2.9)



MpopgomkeHne T36nuubl 6. 1

M3K

Cian
fapt

0o G @ .5

MeTop,

2E10
2E11
2E12

2E13

2E14
2E15
2E16
2N01

2N02

2X02
2X03
3Vo1

3v02

3Vv03

3V04

3D01

3D02
3D03
3D04
3C01

3C02

3CO3

3C04

3C05
3C06
3Co7
3C08
3C09

(Ha3BaHVe MeToAa MCTbITaHnm)

OnvcaHve

,U,l/lal'leKTpVILIeCKaﬂ NPOHNLAaeMOCTb

SnekTpuyeckasa NPoOYHOCTb

ConpoTuenexne gonbrv

Koppo3us kpas

FOCT P M3K 61189-1—2012

roct
Hoblep
Cranpapr (nyHKT)
meToga

26246.0—89  (2.2)

26246.0-89  (2.8)

27426-87
[yrocTolikocTb — —
Mpo6oit guanekTpuka — —
KOHTaKTHble CONMPOTUBIEHNS KHOMOYHOW NaHenn neyaTHoW cxeMbl — —
KnumaTnueckme ucnbiTaHUsA Npu NOBbIWEHHbIX 4aBNEeHUN U TemnepaTtype 26246.0—89 (4.5)

BogonornolyeHue

CTabunbHoOCTb pasMmepoB TOHKUX MaTepunasios

CTabuNbHOCTb PA3MEPOB XECTKUX MaTepuasnos

MeTopg 3x yBenmyeHus

MeTop 10x yBenuueHus

MeTtopg 250x yBenunyeHuns

O6LW it BU3yanbHblli KOHTPO/Tb

OnTuyeckuit MeTog

LLInpuHa NPOBOAHMKA W 3a30p

ABTOMaTU3NPOBAHHbI ONTUYECKUIA KOHTPOb

MpoBepka pa3mepos

FoptoYeCTb. XKECTKME NeyaTHble NAaThbl C YAANEHHBIM METANIOM

26246.0—89  (4.4)
4650—80 MeTog A

26246.0—89  (3.10)
26246.0—89  (3.10)

23752.1—92 1A
(5.1.1)

23752.1—92 1B
(5.1.2)

23752.1—92  1C
(5.1.3)

23752.1—92 1 (5.1)

23752.1-92 2A
(5.2.2)

23752.1—92 2 (5.2)

23752.1—92  16A
(8.4.1)

FoptoyecTb. XKecTkne nevaTHble Nnathbl, METOA pPacKaseHHOW NPpoBOIOKM 23752.1—92 16B

(8.4.2)

[optoyecTb. Vicnonb3oBaHWe ropeniku Wrobyatoro Tuna. XXecTtkue nevarHole 23752.1—92 16C

nnartbl

CToliKoCTb K BO3AeiCcTBUIO pacTBopuUTeneli n dnocos

dnekTponuTuyeckasa Kopposus, TBepaas U ToHKas nieHka

(8.4.3)

23752.1—92  17A
(8.5)

rOp?O“IeCTb, ncnbiTaHmne paCKaﬂeHHOVI I'IpOBOI'IOKOI7I XECTKMX neyaTHbIX nnart —_ _

[optoyecTb, UCNbITaAHWE TOHKUM MaMeHeM XEeCTKUX nevyaTHbIX naar

FopeHme B BEPTUKa/IbHOM MNOJTIOXEHUN

BogonornouwiexHne
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FOCT P M3OK 61189-1—2012

MpopomxkeHne Tabnuubl 46. 1

M3K roct
Cran- M (Haaeaume?/lnev:'coz:”zcnblTaHMVI) c Howep
eton TaHaapT (nyHKT)
AapT meToaa
3C10 MoBepXHOCTHbIE OpraHnyeckne 3arpsi3HeHunst (BHyTpeHHe) — —
3C11 YpenbHoe conpoTuBAEHWe pacTBOpPUTENs (MOHHbIE 3arpa3HUTenin) — —
3C12 OpraHnyeckne NOBEPXHOCTHbIE 3arpsi3HUTENn (MHpakpacHble) — —
3M01 MpoYHOCTb Ha OTCNanBaHne B HOPMasbHbIX aTMOCH(EPHbIX YCNOBUAX 23752.1—92 10A (7.1.1)
3M02 MpoYHOCTb Ha OTCNavBaHue Npu NOBbILWEHHON TeMnepaType 23752.1—92 10B (7.1.2)
3MO3 MPOYHOCTb Ha BbIPbIB NOKPbLITU CKBO3HbIX METaN/IM3UPOBaAHHbIX OTBEPCTUA 23752.1—92 11B (7.2.2)
6€3 KOHTaKTHbIX MIoWafoK
3M04 MNoCKOCTHOCTL 23752.1—92 12A(7.3)
3M05 MpoYHOCTb Ha OTCramBaHWe rMGKNX nevyaTHbIX MaaT B HOpMasbHbiX atMoc- 23752.1—92 10C (7.1.3)
epHbIX yCnoBuax
3MO06 YcTtanocTb oT usrnba rmbkux neyatHbIx nnar 23752.1—92 21A (7.4)
3M07 MpPOYHOCTb Ha OTPbIB KOHTaKTHbLIX N10Wa0K HEMETa/l/IM3NPOBaHHbIX 0TBEP- 23752.1—92 11A (7.2.1)
cTuiA
3Moa TBEpAoCTb OPraHMyecknx NOBEPXHOCTHbIX MOKPbLITWIA (CONPOTUBNEHNE NCTU- — —
paHuio)
3M09 CTeneHb OTBEPX/AEHNSA OPraHNYeckoro NOKpbITUA NeYaTHoW nnatbl — —
3E01 KopoTkoe 3aMblkaHue 23752.1—92 4A (6.2.1)
;? 3E02 LlenocTHOCTb Lenu 23752.1—92 4B (6.2.2)
3EO3 ConpoTuBEHNE U30ALUN HA HAPYXHbIX CMOAX 23752.1—92 6A (6.4.1)
3E04 ConpoTuB/ieHNe N30NALUN HA BHYTPEHHUX CNOAX 23752.1—92 6B (6.4.2)
3EO05 ConpoTuBNeHne N30NsaUnM Mexay cnosiMu 23752.1—92 6C (6.4.3)
3E06 Yxop 4actoTbl 23752.1—92 8A (6.6)
3E07 MonHoe BxofHOE conpoTuBieHne (MMNefaHc) Cxembl 23752.1—92 9A(6.7)
3E08 M3MeHeHne COMpPOTUBNEHUS CKBO3HbIX MeTa/n/IM3MpoBaHHbIX OTBepcTuii, 23752.1—92 3C (6.1.3)
TepMoLuMKNupoBaHue
3E09 QnekTpuyeckas NPoYHOCTb HaPYXHbIX C/I0eB 23752.1—92 7A(6.5.1)
3E10 VicnbiTaHne HanpshkeHneM mexgay cnosiMu 23752.1—92 7B (6.5.2)
3E11 ConpoTuBneHne CoeguHEeHN A, MHOTOC/IONHbIE NeYaTHble naathbl
3E12 ConpoTuBneHne NpoBOAHNKOB 23752.1—92 3A (6.1.1)
3E13 ConpoTuB/IEHNE MEXC/IOHOT0 CoeANHEHNS 23752.1—92 3B (6.1.2)
3E14 TokoBas Harpyska, CKBO3HOe MeTannnsnpoBaHHOe OTBepcTMe 23752.1—92 5A (6.3.1)
3E15 TokoBas Harpyska, NPOBOAHUKN 23752.1—92 5B (6.3.2)
3E16 M3MeHeHne CONpPOTMBIEHUA CKBO3HbIX MeTa/lIM3NPOBaHHbIX OTBEpCTWiA, 23752.1—92 3C (6.1.3)
Tepmoyzaap
3E17 BonHoBoe conpoTuB/ieHWe NpoAyKTa, U3MepeHHoe C NOMOLLbI0 pedieKkTo- — —

METPUU BPEMEHHOTO NHTEpPBaAna
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FOCT P M3K 61189-1—2012

OkoHuaHve Tabnuubl 6. 1

M3K rocrt
Cram McTos (HmBaHme?nlvTIZZZM:cnblTaHMl?l) CrangapT gz’rsf)
Aapt meToza
3NO01 TennoBoli yaap npu NorpyXeHun B XMAKOCTb 23752.1—92 19A(9.2.1)
3N02 Tepmoygap npu nnasaHun obpasiua B BaHHe C Npunoem 23752.1—92 19C (9.2.3)
3N03 Tennosoli yaap npu nalike nasnbHUKOM 23752.1—92 197 (9.2.4)
3N04 Tepmoyaap, norpyxeHue B npunoii. 260 °C. Tennosoii yaap npu naiike no- 23752.1—92 19E (9.2.5)
rpyXxeHnem
3NO05 Tepmoyaap, nnaBaHue, BaHHa ¢ npunoem . 288 °C 23752.1—92 19F (9.2.6)
3NO06 BnaxHoe Tenso, yctaHOBUBLUEECHA COCTOAHNE — —
3NO07 TepMouunknmposaHune — —

3N08 TennoBoi yaap Npu NorpyxeHnu Bo IlOMAN3NPOBAHHYIO0 MECOYHYI0 6aHlo  23752.1—92 19B (9.2.2)

3N12 BnarocToiikocTb U CONPOTUBIEHNE U30MALUM NEYATHbIX nnaT — —

go 3X01 Anresunst MeTanIMyeckoro NOKpPbITUSA, METOA KietoLeli NeHTbl 23752.1—92 13A(8.1.1)

T 3x02 Afresns MetanisIMyeckoro nokpbITUA, METO/ NONPOBKA 23752.1—92 13B (8.1.2)

Y 3X03 MopncToCTb NOKPBLITUSA, BblAEPXKA B rase 23752.1—92 13C (8.1.3)
3X04 MopucTocTb, anekTporpadunyeckme ncnbiTaHna {3010T0 No mean) 23752.1—92 13/ (8.1.4)
3X05 MopucTocTb, 3nekTporpauyeckoe ncnbiTaHne NOKpPbITUSA (3010TO No HUKen) 23752.1—92 13E (8.1.5)
3X06 TosnwuHa rasibBaHN4YecKoro nokKpbITUA 23752.1—92 13F (8.1.6)
3X07 MasemocTb. KpaeBoit yron 23752.1—92 14A (8.2)
3X08 PaccnoeHue, Tepmoygap 23752.1—92 15A(8.3.1)
3X09 Wnndbl (M3roToBreHne, KOHTPOIb) 23752.1—92 15B (8.3.2)
3X10 [MasieMocCTb, 3anosiHeHne no OKPYXHOCTH 23752.1—92 14A (8.2)
3X11 OueHka KayecTBa BHYTPEHHMX NepexoAoB MHOFOC/OMHbIX MeyaTHbIX nnar — —

nocne Tepmoygapa

3X12 ApAresuns opraHNMYecKoro NOKPbITUA NevaTHoW nnatbl (Mnkas neHTa) — —

2
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Pepaktop IM.M. CmupHOB
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