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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM obLecTBOM «POCCUACKMIA HAy4YHO-UCCNEeAOBaTENbCKUA  WHCTUTYT
«3nektpoHcTaHgapT» (AO «PHWUW «3nekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KomuTeToM No ctaHaapTusaumm TK 303 «3nekTpoHHaa KoMNoHeHTHasa basa,
MaTepuansl U obopygoBaHue»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnio 1 metponorum ot 11 oktabpa 2024 r. Ne 1435-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwHa 2015 2. Ne 162-03 «O cmaHdapmuszayuu e Pocculickoll Pedepayuuy». MHpopmauus ob
u3MeHeHUsx K Hacmosuwemy cmaHdapmy nybnukyemcs 8 exe200HOM (N0 COCMOAHUI Ha 1 sHeapsa meKyuweao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmbl». Coomeemcmeyrwas UHopmayud, yeedoMieHUe U MeKcmbl pasMewarmcs makxke 8
UHghopMayUuoHHOU cucmeme obue20 nofib3osaHus — Ha oghuyuansHoM calime @edepanbHo20 a2eHmMemaea
10 MEeXHU4YeCKOMY peayriuposaHuo U Memponozauu 8 cemu ViHmepHem (Www.rst.gov.ru)

© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MWUKPOMPOBONOKA OANA NMHTEMPANbHbIX MMKPOCXEM
M nonyrnrPoOBOOAHUKOBLIX NPUBEOPOB

O6wue TexHU4Yeckue TpeboBaHuUA

Microwire for integrated circuits and semiconductor devices. General technical
requirements

Data BeepeHua — 2025—03—01

1 O6nacTb NpUMeHeHUA

HacTtosawwi ctaHgapT ycraHaenveaeT obwme TexHuyeckne TpeboBaHmsa Ha rMbKyo NpOBOMOKY KPYrnoro
CeYeHUs M3 pasNnYHbLIX MeTannoB u cnnaeoB guametpom Ac 500 MKM BKNOUMTENLHO (danee — MUKPONpo-
BOIOKa), NpegHa3Ha4YeHHyo ANA MOHTaXa BHYTPEHHUX COBANHEHWUA B MHTErpanbHbix Mukpocxemax (MMC) n
nonynpoBoaHWKoBbIX npubopax (MIM).

CranpgapT cnegyeT NpMMeHATh Npu paspaboTke TexHu4eckmx 3aganni (T3) Ha HayYHO-UccneqoBaTenb-
CKME W OMbITHO-KOHCTPYKTOPCKME paboThbl, MpOrpaMm UCMbITaHWA OMbITHLIX 06pa3LoB.

HacToAawumin ctaHgapT npegHasHavyeH Ans NpUMeHeHUs npeanpuaTusMu, opraHn3auuamMu U Opyrumu
cybbekTaMu Hay4yHOW U NPOU3BOACTBEHHOW AEATENBHOCTU HE3ABUCKUMO OT dOpPM COBCTBEHHOCTU W NOAYMHE-
HKS, a Takke dpegepanbHbIMUM OpraHaMyn UCMNoNHUTeNbHOW BnacTu Poccuinckon Pegepaunn, y4acTBYOLMMUN
B pa3paboTke, NPOW3BOACTBE, IKCMNIyaTaLunm MUKPONPOBOIIOKW, NMPeAHa3HA4YeHHON AN MOHTaXa BHYTPEHHUX
coeanHeHuin B8 UMC n MMM, B COOTBETCTBUM C EWCTBYHOL MM 3aKkOHOO4ATENLCTBOM.

2 HopmaTuBHbIE CCbINKK

B HacToslwem cTaHgapTe UCNonb3oBaHbl HOPMATUBHLIE CChINMKW Ha cnefylowue cTaHaapThl:
FOCT 2179 [lpoBonoka U3 HUKeNs U KPEMHUCTOrO HUKENA. TeXHUYeCcKne yCroBus

FOCT 7222 lMpoeonoka 13 3onoTta, cepebpa n ux cnnaBoB. TEXHUYECKUE YCITOBUSA

FOCT 14192 MapkupoBka rpy3oB

OCT 18389 lNporonoka M3 NnaTWHbI K CNNABOB Ha ee OCHOBE. TeXHUYECKWE YCIOBUSA

MpumedaHue— lNpy Nonb3oBaHWKM HACTOALWMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AENCTBME CChINOYHBIX
CTaHOapToB B MHDOPMALMOHHOW cvcTeMe 0BLLero NonbL3oBaHna — Ha oduuuanbHom canTe PeqepansHOro areHTCTBa no
TEXHMYECKOMY PErynpOBaHWUI U METPOMOTMK B ceTh VIHTEPHET UMK No eXerogHoMy MHOpMaLMOHHOMY ykazaTento «Ha-
LMOHarbHble CTAHOAPTbI», KOTOPbIA ONYBNMKOBAH MO COCTOSHWIO Ha 1 AHBAps TEKYLLEro rofa, W Mo BbiNyckaM exemecsy-
HOro MH(POPMALIMOHHOTO Yka3aTens «HaluoHanbHble CTaHaapThi» 3a TeKYLUWiA rog. Ecnu 3aMeHeH CChINOoYHbIA CTaHaapT,
Ha KOTOPbIA JaHa HedaTUpPOBAHHAS CChIMKA, TO PEKOMEHOYETCH WMCMOoMbL30BaTh AENCTBYIOLLYI0 BEPCUIO 9TOMO cTaHaapTa
C YYETOM BCEX BHECEHHbLIX B JaHHYI0 BEPCUIO M3MEHEHWI. ECni 3amMeHEeH CCbINOYHbIA CTaHOapT, Ha KOTOPbLIA AaHa aaTtu-
pOBaHHas CChINKa, TO PeKOMEHAYETCS UCMOoNb30BaThk BEPCUI0 3TOTO CTaHAapTa C YKasaHHbIM Bhille MofoM YTBEPKAEHWS
(NpuHATUA). Ecnu nocne yTBepaeHUs HAaCTOSALLEro CTaHAapTa B CCbINOYHbIA CTaHOapT, Ha KOTOpLIN AaHa AaTUpoBaHHas
CChbINKa, BHECEHO U3MEHEHWe, 3aTparvBaloLLee NonoXxeHWe, Ha KOTOPOe AaHa CChINKa, TO 3TO NONOXKeHUe peKoMeHayeTcs
npumeHsTs Be3 yyeTa JaHHOro U3MeHeHUs. Ecniy cebinouHbIi cTaHgapT oTMeHeH 6e3 3aMeHbl, TO MOMNoXKeHUe, B KOTOPOM
[laHa CChiflka Ha Hero, PEKOMEHAYETCA NPUMEHSTb B YacTuW, HE 3aTparvBaloLLein aTy CChIKy.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacToswem cTaHgapTe NpUMeHeHbl criegyLlMe TEPMUHbI C COOTBETCTBYHOLLMMU ONpeaeneHnsamu:

3.1 mukponpogBonoka: [Npoeonoka gnametpom go 500 mk.

3.2 3agmp: YrnybneHne Ha NOBEPXHOCTW MPOBOMOKA C NOBbLILWEHHON! LLEPOXOBATOCThIO.

3.3 uapanuHa: YrnybneHne Ha NOBEPXHOCTW MPOBOMOKM B Buae nuHWM, obpasoBaBluieecsd B
pe3ynbrate MexaHW4YecKoro MOBPEXAEHWS MOBEPXHOCTUM MPOBOMOKA OCTPbIM BbLICTYMOM WHCTPYMEHTa W
npucnocobneHus.

3.4 ykon: To4e4Hoe yrnybrneHvwe Ha NOBEPXHOCTW MPOBOSIOKM.

3.5 pucka: lNpogonbHble yrnyGneHnss unu BbICTYMbl HA MOBEPXHOCTWM M3LEnWs PasnyMYHON OfWHbI B
HanpaeneHun gedopMaLnn.

3.6 BpeMeHHOE COMpPOTUBIIEHME pa3pbIBY: Ycunuve, HeobxogumMoe Ang paspbiBa NPOBOOKW.

3.7 oTHocuTenbHoe yanuHeHue: OTHOLWEHWE YOMNWUHEHUS MPOBOMOKW NOA OEACTBMEM pacTATUBal0-
LLero yCunusa K ee anvHe.

3.8 cBuBaeMocTb: CamMoNpomM3BONbHbIA M3rMO KOHLA MPOBOMOKW B KOMbLO NMPU €e CMaTbiBaHWUK C
KaTYLLIKN.

4 TexHu4eckue TpeboBaHuA

4.1 O6wwme TpeboBaHUA

4.1.1 XMMWYECKWIA COCTAB MMKPOMPOBOMOKW AormkeH obecnevvBaTth ee HeWTpanbHOCTb K MaTtepuany
KOHTaKTHOW nnowiagku 1 Tpaeepcsl kopnyca MMC u MIMTN, Koppo3WOHHYK CTOMKOCTL, 3adaHHble MexaHude-
CKUE XapaKTepUCTUKN N 3MeKTPUYEecKne napaMeTpbl.

4.1.2 Mpwn pa3zpaboTke MUKPONPOBONOKN AOMKEH ObITh ONpeaeneH ee XMMUYECKUIA COCTaB (NPOLEHTHOoEe
copepXaHWe OCHOBHbIX MartepuanoB, Nerupylowmx KOMMOHEHTOB W npumecen). XWMWYEcKUH cocTaB
MMWUKPOMPOBOIIOKW, MOANEeXallel KOHTPOMo, YKa3biBalT B TEXHOMOrMYECKONn AOKYMEHTauMu U TEXHUYECKUX
ycnoeusix (TY).

4.1.3 B npouecce pa3paboTkMu MUKPONPOBOMNOKM ONpefensiT BeNUYMHY 3epHa WU pacnpegeneHue ne-
TMPYHOLLMX KOMMOHEHTOR MO ANMHE MUKPONPOBOMOKW. B TexHoONorMyeckor 4OKYMEHTaLUN OOMKHBI BbITh Npu-
BefeHbl n30bpaeHUss MUKPOCTPYKTYPbI, MO KOTOPbIM KOHTPONMPYHT PaBHOMEPHOCTL pacrnpeaeneHns neru-
pYHOLLMX KOMMOHEHTOB.

4.1.4 lNepe4yeHb OCHOBHbIX TEXHUYECKWMX XapaKkTepUCTUK, yKasbiBaeMblix B T3 1 TY, JOMKeH COOTBeT-
CTBOBATL NpUBefeHHOMY B Tabnuue 1.

[JononHuTtenbHble TEXHUYECKME XapaKTepUCTUKM — OOHOPOAHOCTb, YMPYrocTe W Ap., Npu Heobxoou-
MOCTK 3agatoT B T3 Ha pa3paboTKy MUKPOMPOBONOKW, NOCHe 3aBeplleHns pas3paboTku XxapakTepucTUKN 1 UX
UYMCIIEHHbIE 3Ha4YeHWa BKNYaT B TY (gonyckaeTcs B BUAE CNPaBOYHbLIX OAHHBIX) W (MMNKU) TEXHOMOTUYECKYHD
OOKYMEHTaLMI0.

Tabnuua 1
v Cnocob CTpyKTypHbIA
e CNnoBHOE
HanmeHoBaHWe TEXHWYECKOW XapakTepucTukmn 3agaHus 3NeMeHT TexXHu4e-
0603Ha4eHne :
HOpM CKUX TpeboBaHWUA
BHeluHWiA BUA pe3ncTa — — 421
[onycTman BennymMHa NoOBEePXHOCTHLIX MEXaHNYECKMX MOBPEXOEHWA — B 422
Ouametp d H 4.3
[MpegenbHoe OTKNOHEHWE OT AuameTpa Ad an 4.3
CocTosiHMe NocTaBKK — — 4.41
BpemeHHOEe ConpoTMBNEHUE pa3pbiBy Ogp H 442
[penenbHoOe OTHOCUTENBbHOE OTKIIOHEHWE OT HOMWHASIbHOIO 3Ha4YeHUs AG B 4.4.3
B
BPEMEHHOMO CONPOTUBINEHUS Pa3pbIBY i
G,
8p
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OkoH4aHue mabnuus! 1

v Cnocob CTPYKTYpHbINA
HanmeHoBaHWe TEXHUYECKON XapaKTepUucTrku CHoBHOS 3agaHus ANEeMEeHT TexHu4e-
obosHaveHne =
HOpM ckux TpeboBaHun
OTHOCMTENBHOE YANUHEHME é an 444 445
CeuBaemocTb — HI 4.4.6
YaensHoe anekTpu4eckoe ConpoTUBMNEHWE p Bl 4.5
Tok nnaeneHus T H 4.5
CoxpaHsaeMocTb — H 4.6
CTOMKOCTb K HATSXKEHUIO — Bl 471
CTtorkocTb K TepMoobpaboTke ¥ TEXHOMOrMYEeCKoOMY NpoLeccy npous- — — 472
BOACTBA M3genumn
MpumevyaHwne — H — HommnHaneHoe 3HadeHue; Bl HIM — ogHocTopoHHWIA Npeaen napaMmeTpa (BEPXHWUA UMK
HWwkHWA); O — ABYCTOPOHHWIA Npeaen 3agaHua napameTpa.

4.2 TpeboBaHMA K Ka4eCcTBY NOBEPXHOCTU

4.2.1 MNMoBepxHOCTb MUKPOMPOBOMNOKU OOMKHa ObITh YMCcTOM, BnecTAllen, rmaakon, 6e3 NoCTOPOHHUX
YacTuL, XUPOBLIX U APYIMX 3arpsA3HEHWI, BUOWMBIX NMPY yBENMUYEHUN He MeHee 507.

4.2.2 Ha noBepxHOCTM MWKPOMPOBOMNOKM HE AOMYCKAaeTCcs MexaHudyeckue MoBpexaeHus B Buae npo-
AOMbHBIX U MOMEepeYHbIX LapanuH, 3aaupoB, Nop, HanMbLIBOB, PUCOK W YKOMOB, MPpeBbIlWakLWuX NonoBuHy npe-
OENbHOrO OTKNOHEHUS OT HOMWHaNbLHOro gMameTpa.

4.3 TpeboBaHMUA K reOMeTPUYECKUM pasmepam

HomuHanbHbIe AXaMeTpPbl MUKPOMPOBOIOKK W NpeferibHble OTKNOHEeHWA OT HUX OOIMKHbl COOTBETCTBO-
BaTb YKa3aHHbIM B TaGJ'WILI,E 2.

Tabnuuya 2
HoMWHanNbHbIN AgUameTp NPOBOMNOKKM, MKM [NpegensHoe OTKNOHEeHUE, MKM
10,12, 15, 18 +1,0
+1,0
20, 25, 30, 35, 40, 45 20
50, 55, 60 2.0
80, 100, 150, 200, 250, 300, 400, 500 4,0
MpumedaHune — B TexHudeckn oboCHOBaHHbIX cnydasx B T3 u TY fgonyckaeTca ycTaHaBnuBaTb Apyrue
3HAYEHMA HOMMHANbHBIX OMaMeTPOB, COOTBETCTBYHLUME AEWCTBYHOLUMM cTaHgapTam Ha nposonoky (FTOCT 7222,
[OCT 18389, NOCT 2179 v gp.); npegenbHble OTKNOHEHWA AN HOMWHanNbHOro anametpa 70 MKM ycTaHaBnvBaloT
+3,0 MKM, Ansa 6onbLUNX 3HAYEHWUI HOMUHAaNBHBLIX AuamMeTpoB — +4,0 MKM.

Paspaﬁorqwk MWKPONPOBOIIOKM MOXET YCTaHaBnuMBaTh B TY MeHbLWKe (I/IJ'IVI O,EIHOCTODOHHME) npegenb-
Hble OTKINOHEHWA OT HOMWHanNbHOTO AMaMeTpa, YeM YCTaHOBIEeHHbIE B Tabnuue 2.

4.4 Tpe6oBaHUA K MEXaHUYECKUM XapaKTepuCcTHUKaMm

441 MMKpOI’IpOBOJ’IOKy OOIMKHbI paSpaﬁaTbiBaTb M NoCTaBnATb, B OCHOBHOM, B MATKOM COCTOAHWU; NO
cormacoBaHMK O0MNyCKaeTcA pa3p868TblBaTb (ﬂOCTaBJ’IFlTb) TBEPAYK) MUKPOMPOBOIOKY; KOHKDETHOE COCTOA-
HWe NOCTaBKK, a TakkKe MexaHM4YeCKne XapakTeprCTUKN B 3aBNCMMOCTH OT COCTOAHWA NOCTABKM YKa3biBakOT B
T3nTY.
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4.4.2 BpemeHHOe COMPOTMBINEHWE pa3pbiBYy MUKPOMNPOBONOKW JOMKHO COOTBETCTBOBATbL YCTaHOBIIEH-
Homy B T3 n TY u3 paga:

-15, 20, 25 Kre/Mm2 — ONA MAKOM MUKPOMNPOBOITOKU;

- 30, 35, 40, 50 krc/mmM2 — gns TBEPAOA MUKPOMPOBOMOKN.

4.4.3 lMNpenenbHble OTHOCUTENbHLIE OTKITOHEHWSA OT HOMUHAINLHOMO 3HAYEHUSA BPEMEHHOIO COMNpPOTHBIe-
HWS1 pa3pbiBY A5 BCEX 3Ha4YeHWi psaga JomkHbl ObiTb He 6onee 10 %.

B TexHu4eckn oGOCHOBaHHLIX Cryvyasx B 3aBUCMMOCTM OT AWaMeTpa MWKPOMPOBOMOKA U ee CBOWCTB B
T3 n TY ponyckaeTca ycTaHaBnuBaTb OpYyrMe 3Ha4yeHns npeaenbHOro OTHOCUTENBHOTO OTKIOHEHUA.

4.4.4 MuHMManbHble 3HAYEHUA OTHOCWUTENBHOMO YAMWHEHWUS MUKPOMPOBOIOKU OOMKHbLI COOTBETCTBO-
BaTb yCTaHOBMNeHHbIM B T3 1 TY u3 paga:

-1%,2%,4 %, 6 %, 10 % — ana MArkoi MUKPONPOBOTOKH;

-0,5 %, 0,8 %, 1,0 % — aona TBepao MUKPOMPOBOMOKH.

4.4.5 MakcumanbHble 3Ha4€HUSA OTHOCMTENbHOMO YANMHEHUS MUKPOMPOBOMNOKMA OOMKHbI COOTBETCTBO-
BaTb YCTaHOBMEHHbIM B T3 1 TY 13 psaga:

-4 %,6 %, 8%, 12 %, 16 %, 20 % — Ons MArkoin MUKPOMPOBOMNOKM;

-2 %, 3 % — nna TBepaoi MUKPOMNPOBOMOKM.

4.4.6 CBuBaeMOCTb MUKPOMNPOBOMOKK (OUaMeTp KonbLia oTpeska Mukponpoonoku anuHon 0,3—0,5 m,
cB0DOAHO CBUCAIOLLErO C KaTyLUKW) ANA BCEX 3HaYeHUn guameTpa OoMKHa OblTe HE MeHee AMamMeTpa KaTyLu-
KW, Ha KOTOPY OHa Gbina HamoTaHa.

4.5 TpeboBaHMA K aNeKTPUYECKMM napameTpam

YoensHoe 3neKkTpu4eckoe COMPOTUBIIEHWE W TOK NMaBneHus MUKPOMNPOBOMNOKMA LOMKHbI COOTBETCTBO-
BaTb 3HAYEHUSAM, YCTAHOBMEHHLIM B T3 n TY.

4.6 TpeboBaHMA K COXPaHAEMOCTH

MuHUManbHBIM CPOK COXPaHAEMOCTM MWKPOMPOBOIOKW B YMakKOBKE W3rOoTOBUTENA MNpU XpaHeHuu B
oTannMMBaeMoM XpaHunuile OOoMmKeH bbiTb HE MeHee OJHOTo roga.
KoHkpeTHoe 3Ha4YeHue cpoKa CoXpaHAeMOoCTW ycTaHaBnmeaT B T3 u TVY.

4.7 TpeboBaHMA K CTONKOCTH MUKPONPOBONOKN NMPW BO34eNCTBMU TEXHOMOTMYECKMX (hakTopoB
npousBogcTea MMM n UMC

4.7.1 MunkponpoBonoka gormkHa ObiTb CTOMKON K BO3OAENCTBUIO HATHXEHWUS 40 BEMUYMHbBI, YCTAHOBIEH-
HoM B T3 1 TY.

4.7.2 [onycTumble pexunmel TepMoobpaboTku (B TOM YMChe U PeXUM OTKUIa HEOTOXCKEHHOW MUKPOMpo-
BOIOKW), Matepwuansl, UCNoMb3yeMble AN MPOMBIBKY, 00e3KMpUBaHUSA, XMMUYECKOro naccuBMpoBaHua (4na
BeckopnycHbix NpuBopoB) ONpefensoT B Npouecce pas3paboTkn 1M yKasbiBalOT B TEXHOMOTMYECKON JOKYMEH-
Tauum n TY.

5 TpeboBaHuA K MeTO4aM KOHTpons

5.1 TPEGOBaHHﬂ K MeTOoAaM KOHTpPOINA KadYecTBa NOBEpPXHOCTU U TreOMeTpUYeCKUX pa3mMmepoB

5.1.1 KoHTpornb BHELIHErD BMAA MUKPONPOBONOKKU (CM. 4.2.1) NpoBOAAT NOL MUKPOCKOMNOM MpU YBEMU-
4yeHun He MeHee 50x no obpa3suamM BHELUHENO BMAA U UX ONUCAHWAM, COTNAacoBaHHbIM MEeXOy U3rOTOBUTENEM
1 notpebutenem. OnucaHve ob6pa3sLOB NPUBOAAT B TEXHONOrMYECKON JOKYMEHTaumMm 1 TY.

[onyckaeTca BHELWHWIA BUL, MUKPOMPOBOIOKM KOHTPONMPOBaTh APYrMMIK MeTo4amu, COrMacoBaHHbIMU C
noTpebutensamu.

5.1.2 KoHTponb MexaHU4eCcKnx NoBpPeXaeHUA MOBEPXHOCTU MUKPONPORONOKK (CM. 4.2.2) NpoBOaAT Mo
MWKPOCKOMOM MNpU YBENUYEHUU HE MeHee 240x%.

5.1.3 KoHTponb avameTrpa MUKPOMPOBOMOKK (CM. 4.3) NnpoBoaaT nobbim npubopom, obecnevmBaroLLmm
HeobXoOMMY0 TOYHOCTb M3MEpPEeHUs, YkasaHHyto B T3 n TVY.

WamepeHusi NpMBOAAT B ABYX B3aWMHO NeprneHauKyISpHbIX HanpasneHUssX 0OHOro ce4eHus Ha Tpex ob-
pazuax, oTobpaHHbix Yepes 0,5—1,0 m oT koHUa kaTywku. nuHy obpa3sua ykassisarT B TY.

OuameTtp mukponpoBonokn Ao 150 MKM BKNIOYMTENBHO O0MYCKAETCA ONPeaensTe B3BELWWBAHWEM OT-
pe3koB MuKkponposonoku anvHon 200 MM, a cebiwe 150 mkm — gnuHon 100 MM Ha Becax € TOMHOCTbHIO, yKa-
3aHHON B T3 1 TV.

4
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3a peaynsTaTt UCMbLITAaHUA NPUHUMALT cpeaHee apudMeTYeckoe 3Ha4YeHne pesynsLTaToB Tpex B3BeLUm-
BaHui. MNepecyeTHana Tabnuua maccsl B AnameTp AormkHa BbiTe npuseneHa s TY.
MNpenenbHoe OTKNOHEHME OT HOMKUHAMBLHOTO AnameTpa Ad,, MKM, paccunTLIBaOT Mo dopmyne

Ad; = |dgp = dil, (1)

HOM
roe d ., — HOMWHAIMbHbLIA OMaMETP, MKM;
d; — pesynbTaTtbl U3MepeHWi AuamMeTpa, MKM;
i — 4ucro nameHeHun (1—6).

3a BEINNYUHY NpederibHOro OTKNoOHeHA NpUuHUMakT Hanbonbllee 13 3HAYEHUN Ad{-.

5.2 TpeboBaHUA K MeTO4aM KOHTPOMNA MeXaHU4YeCKUX XapaKkTe pUCTHUK

5.2.1 KoHTponb MexaHW4eckux xapaktepuctuk (cM. 4.4) npoBogAaT MeTod4amK, ykasaHHbIMu B TY.

5.2.2 Tlpn KOHTpONEe BPEMEHHOMO COMPOTMBIIEHWA pa3pbiBy (CM. 4.4.2) U1 OTHOCMTENBLHOMO YANUHEHUS
(cm. 4.4.4,4.4.5) ckopoCcTb NepeMeLLeHns NOABMNKHOIO 3axBaTa UCMNbITaTeNbHOW MaLUWHbLI U NEPBOHAYanbHYy
ATIMHY UCTBITYEeMOro oTpeska [, ykasbisatoT B TY.

dakTYecKoe 3Ha4YeHWe OTHOCUTENLHOIO YAMMHEHWS MUKPOMNPOBOMOKK &, %, onpefensioT no dopmyne

-1
5="_"0.100, (2)
Iy
rae [p — W3MepeHHasa annHa MUKPONpPOBONOKM B MOMEHT pa3pblBa, MM;
[0 — nNepBOHa4anbHaA annHa MMKPOMNpPoOBOJTOKUA, MM.

5.2.3 KoHTponb cBuBaemocTy (cM. 4.4.6) NpoBoAST OOAHUM M3 CMeayLwmux MeTo4oBs:

- U3MEepEeHNeM B ropu3oHTanbHOW MIOCKOCTM gMamMeTpa Konbla, obpa3yemoro cBobogHO CBMUCAOLWMUM C
KaTyLKKM KOHLOM MuKponpoBonoku gnuHon 0,3—0,5 M. [na namepeHusa guamerpa Kornbla JonyckaeTcs 1c-
nonb3oBath NoboN MEPUTENLHBIA MHCTPYMeEHT, obecnednBarownn 3aganHyr B T3 1 TY TOYHOCTb U3MEPEHWIA;

- YKNagKoW oTpe3ka MUKPONpPOBONOKK AnuHon 2,5—50 cM (B 3aBUCMMOCTH OT AnaMeTpa KaTyLIKW, Ha KO-
TOpYH HaMOTaHa MUKPOMPOBOMNOKA) HAa «MULLEHbY, NpeacTaBnAwLLYyt0 cobolt nucT Bymaryu ¢ HaHEeCEHHbIMW Ha
HEero KOHLEHTPUYECKUMW OKPYXHOCTAMM pasnuyHeix guametpos: 5, 10, 15, 20, 25, 30, 40, 45, 50 mm. [MyTem
BM3yalbHOro CpaBHeHMs1 KonbLa, 06pasyemMoro 0Tpe3koM MUKPOMPOBOSIOKM C HAHECEHHBIMW OKPYKHOCTSMMU,
onpefensawT AWamMeTp Korbla OTpeska MUKPOMPOBOMOKN.

5.2.4 KoHTponb yoensHOro anekTpuyeckoro conpotueneHus p, Om - M, (cM. 4.5) npoBogAT nNyTem u3-
MEepEeHUs 3NeKTPUYECKOro CONMPOTUBIEHUS I OTPe3ka MUKPOMPOBOOKN ANVHOW / 1 anaMeTpom d 1 paccUuTbl-
BaloT No popmyne

nrd?

P=a (3)

MeToabl U TOYHOCTE M3MepeHust 1, d W [ yKasbiBaT B TY.

5.2.5 KoHTponb BENWYUHbBI TOKa NiaeneHus (cM. 4.5) NpoBOAAT NyTEM MMABHOMQ yBENMYEHWs NOCTOSAH-
HOTo 3NEKTPUYECKOro ToKa, MPONyckaeMoro Yepes OTpPe30K MUKPOMPOBOMOKM A0 MOMEeHTa pa3mMbikaHus (ob-
pbiBa) anekTpuyeckon Lenu. CKOpoCTb BO3pacTaHUs 3MEeKTPUYECKOro TOKa M TOYHOCTb ero M3MepeHus yka-
3biBaOT B TY. [INnHa oTpeska MUKPOMNPOBONOKM ANA UCNbITaHMA AOMmKHa BbiTh He MeHee 50 MM. KoHKpeTHyo
ONUHY ykasbiBaoT B TY.

5.3 TPEGOBBHHH K MeToOaM KOHTponA XMMU4YeCKOro cocrtaBea

5.3.1 KoHTponb xvmuyeckoro coctasa (cM. 4.1.2) NpoBOAAT ANS Kaxaow nnasku 1 obpasLoB roToBOK
MWKPOMPOBOMOKN.

5.3.2 MeToqbl, NpMMEHAEMbIE ANA KOHTPONS XMMWYE€CKOro cocTaea, BbibUpaT MCXoas M3 KOMMOHEH-
TOB, BXOASALLIMX B COCTAB MMKPOMNPOBOMOKK, 1 YKa3biBakwT B TY.

5.3.3 To4HOCTb M3MepeHUs coepXaHus OCHOBHOIO MaTtepuana, nermpyrwmnx KOMNOHEHTOB U NpUMe-
cen ykasbiBaT B TY.

5.4 TpeboBaHUA K MeTO4aM KOHTPONA MUKPOMPOBONOKN HA COXPaHAEMOCTb

OueHKy CoXpaHsaeMOCTU MUKPONPOBONOKKM (cM. 4.6) NnpoBogAT Ha cTaguu ee pa3paboTku K B nepebie
[Ba roga cepuMmHOro Npou3eoacTea. B npouecce v nocne MCnbITaHUA HA COXPaHAEMOCTb NPOBEPAKT napa-
MeTpbl, 3a4aHHble B T3 U TY Ha COXpaHAeMOCTb.
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5.5 Tpe6GoBaHMA K MeTO4aM KOHTPONA CTOMKOCTM MUKPONPOBOMNOKU K BO34EWUCTBUIO
TexHonorm4yeckux paktopoB

KoHTponb CTOWKOCTM K HATSKEHWI0 (CM. 4.7.1) NpOBOAAT NyTEM NPUMNOXEHWS PacTArMBaIOLEro ycunmsa
B TEYEHWE ONpeaeneHHoro BpeMeHu. Bpema npunoXxeHus M BenuUMHy pacTarmBaoLero YyCUnus yKkassizaoT
BT3nTY.

WcnblTaHua gonyckaeTcs COBMeELWaTh C NMPOLECCOM NepemMoTKM MUKPOMPOBOMOKA, MPWU 3TOM CKOPOCTb
NnepemMoTKi (M/C) U BEMUUYUHY HATSKEHUS (KFC/MMz) YKa3bIBaKT B TEXHOMOMMYECKON AOKYMEHTaLum 1 TY.

6 Tpe6oBaHMA K MApKUPOBKe, YNaKoBKe, TPAHCMOPTUPOBAHUIO U XPaHEHUIO

6.1 MukponpoBonoky nocTaBnAKwT HAMOTAHHOW HA METaNMUYEeCcKUe KaTyLKM C HAPYXHbIM OUaMeTpPOM
ans HamoTkm 13, 15, 19, 50, 76 unu 100 MM B 3aBUCUMOCTW OT OMAMETPa MUKPOMPOBOMOKN.

MoBepxHOCTL KaTylleK He OOMKHa NpUBOAUTE K 06pa3oBaHUI0 LapanuH, Haapes3oB 1 3ayCceHuWL Ha Mno-
BEPXHOCTU MUKPOMPOBOMOKU.

KoHCTpyKLMA KaTyllek OOMKHa 0aBaTb BO3MOXKHOCTL YCTAaHABNUBATL UX B aBTOMAaThl NO pa3Bapke BHY-
TPEHHWX coefuHEeHWn be3 JONONHUTENLHON NEPEMOTKA MUKPOMPOBOMOKK.

Dopmy ¥ pasMepsbl KaTyLLek ykasbliBaoT B TY.

[Ons HaMOTKW TBEPAOMA MUKPOMPOBOMNOKA AOMNYCKAETCA UCMONb30BaTh HEMETANMUUYeckme KaTyLLKN.

6.2 HamoTka MWKpPOMPOBOMOKN Ha KaTyllkax gormkHa ObiTb NnoTHoR, Be3 ocnabneHuss n nepenyTeiBa-
Hus BUTKOB. Ha katywkax gnametpom 50 mm 1 Gonee HaMoTKa JomkHa BbITe OQHOCNOWHOMN.

6.3 Ha kaTywke gomkeH ObiTe HamoTaH OAWH OTPE30K MUKPOMPOBOMOKW. KOHLIEI MWKpPOMPOBOMOKM
OOMKHbI BbITh 3akpenneHbl. Cnocob KpenneHns KoHLLa MUKPOMPOBOMOKU Ha KaTyLlKe yKkasbiBakoT B TY.

6.4 Ha kaxpoh katywke nwbbiM cnocoOoM yKasbliBaT MapKy ¥ AWaMeTp MUKPOMNPOBOMOKM, a Takke
HOMep MapTuv (NNasku).

6.5 Kaxagyo kaTylKy ¢ MMKPONPOBOMOKOW YNakoBbIBAKT B MHAWBUAYAlbHYK NOTPebUTENbCKy Tapy,
obecneYnBaloLLy0 COXPAHHOCTL CBOWCTB, YACTOTY M LENOCTHOCTbL MUKPOMPOBOMOKM NPWY XPaHEHWUW U TpaHC-
NOpTUPOBAHUN.

dopmy 1 pasmepbl MHAWBUOYANBHOW NOTPEBUTENLCKOM Taphkl yKa3biBawT B TY.

6.6 Ha wHomBuayaneHon noTpebuTensCcKon Tape yKa3biBakT Credyrllne AaHHbIE:

- TOBAPHLIN 3HAK NPeanpuUATUS-N3roTOBUTENS;

- 0603HaYEHNE TEXHUYECKUX YCIOBUIA;

- MapKy ¥ HOMep NapTUX MUKPONPOBOMOKMK;

- HOMUHAMbLHBIA AnaMeTp MUKPOMPOBOIOKMY;

- BpEMEHHOE COMPOTUBIMEHWE Pa3pbIBY (MUHUMATLHLIE 3HAYEHUS);

- OTHOCUTENLHOE YONUHEHWE (MUHMMAanNbHBIE 3HAYEHUA);

- ONVHY B METpax;

- Maccy MUKpPOMpPOBONOKK (ONs AparMeTannoe);

- 0aTy U3roTOBMEHNS;

- wramn OTK (npu npuemke Tonsko OTK);

- wramn OTK v BoeHHoro npeacraeutenscTea (BlM) (npu npuemke OTK u BIM).

6.7 Mo cornacoBaHuWio ¢ NOTpebGuUTeneMm JoMNycKaeTcsa NOoCTaBka MUKPOMNPOBOIOKW B TPYMMoBOMA NoTpe-
BuUTenbCKOW Tape.

6.8 B rpynnoeyto notpebutensckyto Tapy NoMeLLanT MUKPONPOBONOKY O4HON NapTun (Nnasku).

dopMy 1 pa3mepbl rpynnoBorA NOTPEOUTENLCKON Tapbl yKasbiBawoT B TY.

6.9 Ha rpynnosoi noTpebuTenbCKkon Tape yKa3biBaoT Te Xe PeKBU3UTbI, YTO U HA UHOWBUAYaNbHOM.

[JononHWTenbHO ykasbiBaT YMCMO KaTyLUEK, MOMELUEHHbIX B FPYMnoBoi Tape.

6.10 KaTywkn ¢ MMKpONPOBOMNOKOW B NOTPEBUTENbLCKOW Tape NOMELLAT B TPAHCMOPTHYH Tapy.

B TpaHcnopTHyK Tapy BKNagbIBalOT YNaKoOBOYHbIA NMUCT, COAEpXaLLMA criefyouiMe JaHHbIe:

- TOBAPHbIN 3HAK NpegnpuATUS-N3roTOBUTENS;

- KONMMYECTBO KaTYyLUEK;

- HOMepa napTui;

- WTamn ynakoBLLMKa;

- wtamn OTK v BI.
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6.11 TpaHcnopTHasa Tapa gomxkHa BbiTh 3anedyataHa U onnoMbupoBaHa NpeanpuATUEM-U3rOTOBUTENEM
n BI.

MapkupoBKa TpaHcrnopTHoW Tapsl — no TOCT 14192.

6.12 TpaHcnopTUpoBaHWEe MWUKPOMPOBOMNOKU OOMYCKAETCS B KPbIThbIX TPAHCMOPTHbLIX CpeAcTBax Ha Mio-
Oble paccTosaHWA NobbIM BUAOM TpaHCcNopTa, Npy 3ToM crnefyeT cobnoaaTth YCroBUSA NEPEBO3KM XPYMNKOW U
fosLLencs ChIpOCT NPOAYKLMM.
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