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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 IENCTBWE lMpukasom ®egepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 1 oktabpa 2024 r. Ne 1343-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
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
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 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

PE3UCTLI ANA UHTErFPANbHbLIX MUKPOCXEM, NONYNPOBOOHUKOBLIX MPUBEOPOB
N POTOWABNOHOB

O6wue TexHU4Yeckue TpeboBaHuUA

Resists for integrated circuits, semiconductor devices and photomasks. General technical requirements

Data BeepeHuna — 2025—03—01

1 O6nacTtb NpUMeHeHuA

HacToawmi ctaHgapt yctaHaenueaeT obwmne TexHudeckme TpeboBaHWs Ha pe3ucThl, NpefHa3HadeH-
Hble AN NPOW3BOACTBA MHTerpansHeiX MukpocxeM (MMC), nonynpoBogHukoBbix npubopoe (MMM) n doTo-
wabnoHoB.

HacToswmin ctaHgapT crnegyeT NpUMeHsTb npy paspaboTtke TexHuyecknx 3anaHui (T3) Ha Hay4YHo-umc-
cllefoBaTenbCkne W ONbITHO-KOHCTPYKTOPCKME paboThl M NPOrpaMM UCTbITAHWA ONbITHLIX 06pasLoB, a Takke
Ha cTagusax pa3paboTky 1 yTBEPKOEHUSA TEXHUYECKUX ycroBuia (TY) Ha pesnucTsl.

HacToawmi cTaHgapT npefHasHadyeH Ons npuMeHeHWst nNpeanpusaTUsMu, opraHn3aumsaMmu U gpyrumm
cybbeKkTaMu HayuyHoW 1 NPOU3BOACTBEHHON AeATENEHOCTM HE3aBUCUMO OT (POPM COBCTBEHHOCTU U NOoOYMHE-
HUS, a Takke edepanbHBIMU OpraHaMin UCNonHUTENsHOW BnacTu Poccuiickol Pepgepauun, y4acTBYOLWUMN
B paspaboTke, NPOW3BOACTBE, IKCMMyaTaLnuM pesnucToB, npegHasHaveHHblx ans npoussogctesa MMC, MMM n
¢hoToWwabnoHOB, B COOTBETCTBUW C AENCTBYIOLLMM 3aKOHOAATENbCTBOM.

2 HopmaTuBHbIe CCbINKK

B HacToslwem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChIMKW Ha CNefyroLlve cTaHaapThbl:

FOCT 33 Hedtb 1 HedbTenpoaykTel. [Mpo3payHbie ¥ HeNpo3payvHble XuakocTu. OnpeneneHne KMHeMa-
TUYECKON 1 OUHAMUYECKON BASKOCTH

FOCT 3885 PeaktuBbl U 0cobo uncThie BelecTBa. [paBuna npueMku, oTbop npob, pacoska, ynakos-
Ka, MapKMpoBKa, TPaHCNOPTUPOBaHME U XpaHeHne

FOCT 10028 Bucko3uMeTpbl KanuUnsipHble CTEKNSAHHbIE. TEXHUYeCcKMe yCrnoBus

FOCT 20216 INaTekcol. MeTon onpeaeneHns NOBEPXHOCTHOIO HATSXKEHNS

FOCT 22001 PeaktuBbl 1 0cobo ynucTble BewecTea. MeToq aTtoMHO-abcopBUMOHHON CNekTPoOMEeTpUn
onpefeneHus npMMmecen XMMUYECKMX 31eMEeHTOB

FOCT 27025 PeakTtuebl. ObLKMeE yKa3aHUS MO NPOBEAEHUIO UCTBITAHWA

MOCT P NCO 14644-1 YucTble noMeLLEHWs U CBA3aHHbIE C HUMMW KOHTponupyemble cpedbl. Yactb 1.
Knaccudukaumsa Y1cToTbl BO3A4YXaA NO KOHLEHTpAaLMK YacTuL,

MpumedaHnue — [pwn NONbB30BAHUM HACTOALLMM CTAaHAAPTOM LENecoobpasHo NpoBepuTs AeNCTBUE CCbINoH-
HbIX CTAHOAPTOB B MH(OPMALMOHHOW cucTeme 0BLIEero nonb3oBaHna — Ha oduumansHom cante degepansHoro areHT-
CTBa MO TEXHWYECKOMY PEryrMpoBaHUI0 U METPONOTAM B CETU VIHTEPHET UMK MO eXerogHoMy MHopMaLUMOHHOMY yKkasa-
Teno «HauWoHanbHble cTaHOapThl», KOTOPLIA ONYBNWKOBaH N0 COCTOAHMIO Ha 1 AHBaPA TEKYLLEro roga, v no Bbimyckam
eXeMeCcsYHOro MHOPMaLIMOHHOIO yKka3aTensa «HaluoHanbHble cTaHaapThl» 3a TeKyLWiA roa. Ecnn 3aMeHeH CCbINoYHBbINA
CTaHdapT, Ha KOTOPbLIA gaHa HeAAaTUPOBAHHAA CChINKA, TO PEKOMEHOYETCA MCMNOMbL30BaTh OENCTBYIOLLYID BEPCUIO 3TOrO
cTaHgapTa ¢ y4eTOM BCEX BHECEHHBIX B AAHHYI0 BEPCUIO M3MEHEHWUA. ECnu 3aMeHeH CCbINOYHbIA CTAaHOAapT, Ha KOTOPLIN
[aHa OaTWpOBaHHas CChIMNKa, TO PEKOMeHOyeTCs UCMoNb30BaTe BEPCUID 3TOr0 CTaHAapTa C yKasaHHbIM Bbille rodoMm yT-
BepXOeHust (MpuHATUA). Ecnun nocne yTBepXaeHUsl HAacTOSILLEro cTaHdapTa B CCbINOYHBIA CTaHAapT, Ha KOTOpbIA AaHa

MapaHune ochbuumnansHoe
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AdaTthpoBaHHadA CCbiNikKa, BHECEHO M3MeHEHWe, 3aTparBaroLLee nonoxXeHme, Ha KOTopoe JaHa CCbINKa, TO 3TO NonoXeHune
pekoMeHOyeTCcA NPpUMEHATb bes y4vyeTa 0aHHOro N3MeHeHnA. Ecnu ccbinoyHbIn CTaHOapT OTMeHeH 6e3 3ameHbl, To nono-
XeHune, B KOTOPOM OaHa CChiNnKa Ha Hero, pekoMmeHayeTca NpuMeHATbL B 4acTu, He 3anaFMBaPOLLI,EIZ 3TY CCbINKY.

3 TepMuHbI, onpeaeneHUs U COKpalleHus

3.1 B HacTosLleM cTaHaapTe NpUMeHeHbl crefyrolwmne TepMUHbl C COOTBETCTBYLWUMKW onpefeneHus-
MU:

3.1.1 pe3uct: Matepwan, n3aMeHsLWWIA CBOM (PU3MKO-XMMUYECKUEe CBOWNCTBA NO4 BO34EeMCTBMEM Onpe-
OEMNeHHOro M3Ny4YeHus 1 NpegHa3HavYeHHbIn Ans (hopMupoBaHusa penbedHoro n3obpaxkeHusa B npouecce nu-
TOorpacmu.

3.1.2 nutorpaduma: CoBOKYNHOCTb OU3NKO-XMMUYECKMNX NpoLeccoB (hopMMpOBaHMA B Crioe pesncTa
Nnod BO3OEWCTBUEM U3MYYeHWUA MUKPOU30DpaKeHWsa 3NeMeHTOB CxeMbl NoNyNnpoBOAHMKOBOrO npubopa v ero
nepeHoca Ha Noanoxky.

3.1.3 NoO3nTUBHbLIA pe3ucT: Pe3ucT, y KOTOPOro nof Bo3AerCTBMEM aKTMHWUYHOIO WM3ry4YeHUsi pacTBo-
PUMOCTbL B NpOsiIBUTENE YBENUMYMBAETCH.

3.1.4 HeraTUBHbIW pe3ucT: Pe3ncT, y KOTOpOro nop BO34eNCTBMEM aKTUHUYHOTO W3Iy4YeHUs pacTBO-
pPUMOCTbL B NposiBUTENE YMEHbLLAeTCs.

3.1.5 4yyBCcTBUTENbLHOCTb K U3ny4eHur: CBOWCTBO pe3uncTa, XxapakTepuaylllee ero cnocobHOCTb K
WM3MEHEHUO (PU3NKO-XUMUYECKNX CBONCTB NOA BO3AENCTBMEM U3NMYHEHUNA.

3.1.6 aKTMHU4HOe nany4veHue: CBETOBON NOTOK, Bbi3bIBAKLLMA (DOTOXMMUYECKME peakuun B pe3ncTe
W M3MEHEHWEe pacTBOPUMOCTK 0Bny4eHHbIX obrnacTen.

3.1.7 paspewarwwan cnocobHocTk: [NapameTp pe3vcTa, No3BonsWMA hopMupoBaTe U3obpaxeHue
MaCcCUBOB M3 3MIeMeHTOB pe3ncTa MUHUMAansHOro pasmepa, pasgeneHHbIX NPOMeXyTKaMu TaKoW XKe LWWPUHGI.

3.1.8 cTOMKOCTL K NposiBUTento: [apameTp pe3ucTa, XxapakTepU3ayLLWiA ero cnocoGHOCTE NPOTMBO-
CTOSITb BO3AEWCTBUIO NPOSABUTENSA B TeYEHWe onpedeneHHOro BpeMeHW, ¢ coXpaHeHneM COOTBETCTBYHOLLUX
XapakTepUcTUK.

3.1.9

KoathhrumneHT KOHTpAcTHOCTU: [pagueHT NPAMONIMHENHOrO y4aCcTKa XapakTepucTUYECKOW KPUBOMW.
[FTOCT 2653—80, ctaTba 60]

I pupmedHaHne — Takxke NPUMEHAKT TEPMUH «raMMa-KOHTpacT».

3.1.10 apgreswsa nneHku pe3sucrta: CBONCTBO pe3ncTa, xapakTepusytolee cnocobHOCTE cnos pesvcta
NpensaATcTBOBaThL OTCMOEHWUIO Pe3ucTa OT MOAMNOXKM NPW BO3AEWNCTBUW XUOKUX PeareHToB, UCMNOMb3yeMbIX B
npoueccax nutorpaduu.

3.2 B HacToseM cTaHgapTe MCNonb30BaHbl CreayloLline CoKpalleHns:

MMC — uHTerpanbHas MMKpoOCXema;

MMM — nonynpoBogHUKOBLIA Npubop;

T3 — TexHW4YecKoe 3afaHue;

TY — TexHW4YecKne ycrioBus;

O-HX[ — opmo-HaTOXMHOHANA3WOHbIE TPYMbl.

4 TexHu4ecKkue TpeboBaHUA

4.1 O6wue TpeboBaHUA

4.1.1 PesucTbl cniegyeT paspabatbiBaTb MCXogs M3 HeobXoguMocTU nonyvyeHns TpebyeMbix pasmepoB
anemeHToB MMC w MMM, npu 3TOM pe3ucTbl 4OMKHLI YAOBNETBOPATE TpeboBaHUAM NMUMTOrpadu4eckmx npo-
LeccoB 1 obecne4ynsBaTh Cco3gaHue 3alMTHOro penbeda TpebyemMon KoHpUrypaumm ¢ HeobxoouMon paspe-
LakLLen cnocobHOCTLI0, YYBCTBUTENLHOCTBLI, CTOMKOCTBH K BO3AEWMCTBMIO arpecCUBHLIX cpen, agre3nen K
NMonynpoBOAHUKOBOW NOOIOXKKE.

4.1.2 BeinonHeHue TpeboBaHWi, nanoxeHHolx B 4.1.1, obecneunBaoT BbIBOPOM COOTBETCTRYHLLUX KOH-
TponupyembiX (PU3MKO-XUMUYECKX NapamMeTpoB pesucTa. [pu oTCyTCTBUKM KOPPEensumoHHOW CBA3U Mexay
KOHTpONupyeMbeiMy napameTpamun 1 TpebosaHusamMu 4.1.1 BeiNnonHeHwe 3TuX TpeboBaHWI gonyckaeTcs nog-
TBEep¥4aTb KOCBEHHLIMW MapaMeTpaMu, XapakTepuayoLKUMiA Npoueccsl nuTorpaguin.
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4.1.3 VicxogHoe cbipbe, Ucnonb3yemoe AnA M3roTOBMNEHWS PE3UCTOB, AOMKHO COOTBETCTBOBaTL Tpebo-
BaHWUAM cTaHgapToB 1 TY.

4.1.4 Ka4ecTBO NCXOQHOrO ChiPbs Y NONYNPOAYKTOB AOMKHO BbiTh NOATBEPXKAEHO KNernMamu, cepTudu-
KaTaMmu Unu NpoTokonamMmn UCNbITAHWI OTAENOM TEXHWUYECKOro KOHTpONs Npeanpusatua-nocTaBLUnKa.

4.1.5 Pe3ancTbl He OOMKHBI BbiTh TOKCUYHBIMW, B3PLIBOOMACHLIMM, NOXapoonacHbiMW. [pyu HEBO3ZMOX-
HOCTW MOMYy4YEeHWA PE3UCTOB C TAKUMW CBONCTBaMM, B MPOLEcce BbINONHEHWs pa3paboTku JomkHbl BbiTh onpe-
JeneHbl yCNoBUS UX MPUMEHEHUS U Mepbl BE30MNacHOCTU, UCKITHYALW e BpeAHOe BO3NENCTBME HAa OpraHUaMm.

4.1.6 lNpwu paspaboTke pe3ncToB ANA NPOBEAEHWA KOHTPONSA Ha COOTBETCTBME 3adaHHbIM TpeboBaHu-
AM, B Ccry4ae OTCYTCTBMSI CTaHAApTHOro obopyaoBaHus, cnenyeT pasdpabarsiBaTe HEODXOOUMOE KOHTPOMNEHO-
namepuTensHoe obopynoBaHne U METOAbl KOHTPONS.

PazpaboTaHHoe 0bopygoBaHWe ¥ MeToAbl OOMKHEI MPONTU METPOMNOIMYECKYHD aTTeCTALNI.

4.2 TpeGoBaHMA K BHELLHEMY BUAY

TpeboBaHuUs K BHELUHEMY BUAY pe3ucTa ycTaHaenuearT B TY u/unu npu HeobxogumocTtu B T3.

4.3 TpeGoBaHMA K XMMUYECKOMY COCTaBY

4.3.1 Mpwu paspaboTke pe3ncToB AOMXKHbI ObITh onpeaeneHbl: XMMUYECKUIA cOCTaB, NMPOLEHTHOE coaep-
KaHWe OCHOBHbLIX KOMMOHEHTOB WM [OMYCTUMOE KOMWYEeCTBO MUKPOMPUMECEN MEeTannoB, He MpUMBOOALLMX K
XMMWYECKOMY B3aUMOZENCTBMIO pe3ncTa C Noanoxkon. TpeboBaHus K cogepXaHuio MUKPONPUMECEN, a TakKe
MX OOMYCTUMbIE OTKMOHEHWS yCTaHaBNMBaKT B TY.

4.3.1.1 HomumHanbHoe 3Ha4YeHWe MaccoBOWM JONM CyXOro ocTaTKka pesucta M npenenbHoe OTKIOHEeHWe
OT HOMUHAIbHOMO 3Ha4YeHWs1 B NapTUK ycTaHaBNuBakT B TY.

4.3.1.2 HomumHanbHOe 3Ha4eHue maccoeow gonn O-HX[ ans pesnctoB Ha ocHoee O-HX[ v npegens-
HOE OTKIMOHEHWE OT HOMWUHANbLHOMO 3Ha4YeHUs1 B NapTUKX W OT NapTUKX K NapTUKM ycTaHaBnueaoT B TY.

4.3.1.3 JonycTumoe 3Ha4yeHWe MacCOoBOW AONW BOALI ycTaHaenueawT B TY.

n puMedHyaHune — ,D,.nﬂ HEKOTOPEBIX BOOOPACTBOPMMbIX PE3UCTOB OONYCTUMOE 3Ha4YeHWe MaccoBon Aonu Bogbl
MOXET UMETb OpYyroe 3Ha4eHue, KOToOpoe yCTaHaBnNMBakT B TY.

4.3.1.4 MaccoBy 00N MUKPONPUMECEN METanmnoB B pe3ucTe (4N8 Kaxa0M MUKPONPUMECK) PEKOMEH-
dyetca Bblbupath 13 paga: 1 - 10‘3, 18 10‘4, 1- 10‘51 il & 10“6, 1% 10‘7, 1- 10‘8, 1-1079 %. Buobl npumecen
M UX KOHKPETHOE 3Ha4yeHue ykasbiBaloT B T3 1 TY.

4.3.1.5 CreneHb cTabunbHOCTM WU YUCTOTbI pe3ncTa OLEHWBAKT NO OTHOCUTENBHOWM CKOPOCTU (hulb-
TpOBaHuA, KOTOpPY pekoMeHayetca Bbibupatb u3 paga: 1,1; 1,2; 1,5; 2,0. KoachdomymeHT unsTpyemMocTu
ycTaHasnueatT B T3 1 TY. MeToabl KOHTPONA Y KOHKPETHbIE 3HAa4YEeHWs] NapaMeTpoB yKasbiBaloT B T3 1 TVY.

4.3.1.6 Konu4ecTBO MexaHU4eCKMX 4acTul, B pe3aucTe, B 3aBUCUMOCTM OT Ha3Ha4YeHUSA pe3ncTa, peko-
MeHgyeTcs BbibupaTe 13 paga: 1000, 500, 300, 200, 100, 50, 20, 10, 5, 2, 1 wWt./MN; MakcumarnbHble pasme-
pel — u3 paga: 0,5; 0,3; 0,2; 0,1; 0,05 Mkm n meHee. KoOHKpeTHble pa3mepkl YacTul M MX KOMMYEeCTBO YKasbl-
BaoTB T3 n TY.

4.4 TpeboBaHMA K NNeHKOOGpa3oBaHUIO

4.4.1 PeancTbl gOMXHbl 06nagate KOMMNNEeKcoM U3NKO-XUMUYECKUX CBOWCTB, obecneuynmBanwmx 3a-
WMTy nneHkon anemenToB MIMC, MMM u doTowabnoHoB Ha Bcex aTanax Mx U3roTOBMNEHWS, a TakKe NorHoe
yaaneHue rnreHKMU nNocne oKOH4YaHWs npouecca nutorpadgun.

4.4.2 HomuHanbHoOe 3Ha4YeHWe KMHEMaTUYeCKON BSA3KOCTW pe3ncTa M NpeaernbHoe OTKITOHEHWE OT Ho-
MUWHaNbHOMo 3Ha4YeHWs yCTaHaBnMBalT B T3 n TY.

4.4.3 HomMuHanbHOe 3HaveHWe MOBEPXHOCTHOrO HATSHKEHWSl pe3ncTa U ero npefensHoe OTKIOHEeHMe
ycTaHaenueawT B T3 n TVY.

4.4 4 HomuHanbHOe 3Ha4YeHWe TOMLWHbLI NMIEHKW PE3UCTA U ee NpefenbHbie OTKITOHEHWS yCTaHaBNMuBa-
TB T3 KU TY.

4.4.5 lNneHka pe3ucTta NpyM BU3yanbHOM KOHTporne AomkHa 6biTb npo3payHou, BnecTawen, 6e3 pas-
PbIBOB, BKMHOYEHUA U Ny3bipel. [lonycTMMOe 3Ha4YeHWe MNoTHOCTW AedekToB pekoMeHayeTca BelbupaTts 13
paga: 1,0; 0,5; 0,2; 0,1; 0,05; 0,03 CM_Z, B 3aBMCMMOCTM OT CMOXHOCTU n3genuin. KoHKpeTHoe 3Ha4YeHue nnoT-
HOCTU OedeKTOB yka3biBatoT B T3 n TY.

4.4.6 MuWKpOHEpPOBHOCTEL NOBEPXHOCTU MIEHKN pe3nucTa ycTaHaBnmMeawT B T3 u TY.

4.4.7 CTOMKOCTb NNEHKN pe3ncTa B NposiBUTENeE ycTaHaBnumeawoT B T3 u TY.
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4.5 Tpe6oBaHUA K TOYHOCTU Nepegaymn U3obpaxeHun

4.5.1 Paspewatollyo cnocobHocTb peancta (MMHMUManbHO paspellaemMblii pa3Mep 3MnemMeHTa) peko-
meHayeTcs BbibupaTte U3 paga: 0,02; 0,03; 0,04; 0,05; 0,06; 0,08; 0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,8; 1,0; 1,5; 2,0;
5,0; 10 mkm. KoHKpeTHOe 3HadyeHue paspeluaroLlei cnocobHoCcTM ycTaHaBnmeaT B T3 n TY.

4.5.2 YyBCTBMTENBHOCTL Pe3ncTa K BO3AEWCTBUIO aKTUHWYHOIO M3NyvYeHus pekomeHayeTtca Bolbupatb
u3 paga: 1000, 500, 100, 50, 30, 20, 10, 5 mIx/cM?; K NOTOKY anekTpoHoB — wu3 paaa: 1 - 1074, 1 - 1075,
11075, 1 - 1077 Kn/cm2. KoHKpeTHOE 3Ha4eHMe YYBCTBUTENbHOCTW W MpeaernbHoe OTKIIOHEHWe YCTaHaBMu-
BawwTB T3 u TV.

4.5.3 HomunHanbHoe 3Ha4YeHne Ko3ahuLUMeHTa KOHTPACTHOCTM pe3ncTa (raMMa-KoHTpacTa) U ero npe-
OenbHOe OTKMOHEeHWe ycTaHaenueaoT B T3 u TV.

4.5.4 TepMOCTOMKOCTbL MMEHKU pe3nucTa, B 3aBUCHMOCTM OT Ha3HA4YeHUsa pe3ucTta, peKoMmeHOyeTcs Bbl-
Bupatb 13 paga: 120 °C, 130 °C, 150 °C, 170 °C, 180 °C, 200 °C. KoHKpeTHoe 3HayeHue TepMOCTOWKOCTH
ycTaHaBnueawT B 13 n TY.

4.5.5 Pesuct gomkeH obnagaTe CTOMKOCTBIO K Mpoueccam nrasMoXMMWUYEeCKoro, MOHHO-XMMWHECKoro
M MOHHOrO TpaBMNeHMs, a TakkKe K npoueccam XUOKOCTHOIO XMMWUYEeCKOro TpaeneHnsa. Bua Bo3gencTeyoLero
dhakTopa v gonycTMMoe 3Ha4YeHWe NnasMoCTOMKOCTW ycTaHaenueaT B T3 1 TY.

4.6 TpeboBaHMA K NNOTHOCTU MPOKOMNOB

JonycTumoe 3HaveHne NOTHOCTM NPOKONOB pekoMeHayeTcs Beibupats u3 psaga: 5,0; 1,0; 0,5; 0,2; 0,1;
0,05; 0,01 cm2. KoHkpeTHO gonycTuMoe 3Ha4eHWe NMMOTHOCTM MPOKONOB ycTaHaBnueaT B T3 n TY.

4.7 TpeboBaHMA K COCTaBY XapakTepUCTUK pe3ucTa

MepeyeHb XapakTepucTuK, 3agaBaemblx B T3 Ha paspaboTtky 1 B TY, 1 cnocobbl 3afaHns HOpM Ha 3Tu
XapakTepuUCTUKM NpuBedeHbl B Tabnuue 1. B TexHuyeckn 060CHOBaHHbIX crnydyasax B T3 Ha pa3paboTky cocTas
XapakTepUCTUK MOXKET BbITb JONOMHEH APYIMMU XapakTepuUCTUKaMK, XapakTepuayroLL UMK CBONCTBA KOHKPeT-
HbIX MapoK pesncTa 1 onpeaensoWMMIY BO3MOXHOCTb MX MPUMEHEHMNS B 3a4aHHbIX YCMNOBUSIX.

HeobxoOMMOCTh BKMOYEHWA KOHKPETHBIX XapakTepucTuK onpegenset paspaboTyuk pesucra u ero 3a-
Kas4yWK, B 3aBMCUMOCTU 0T TpebyeMbIX CBOMCTB pesucTa v npeanonaraeMoin obrnactv ero NpuMeHeHNs.

Tabnuua 1
HavmeHoBaHWe xapakTepucTuku ot;/oc :HZi:Ol-ﬁle Cnocii;?nqaﬂmﬂ HyH:geng:::E;mx MpumeyaHue

BHewHW BUO pesuvcTa — — 42 —
MaccoBasi fons cyxoro octatka P ar 4.3.1.1 —
Maccosas gona O-HX[ rpynn X HM 4.3.1.2 1
Maccosasi gons soabl — Bl 4.3.1.3 —
MaccoBast gons MUKponpUuMecein MeTanmnos C Bl 4.3.1.4 —
KoaddmuyueHt unetpyemocTu 0] Bl 4315 -
KonvyectBo W pasmepbl MexaHWdecKUx — Bl 4.3.1.6 —
yacTtu,

KnHemaTtuyeckas BA3KOCTb — ar 4.4.2 —
[ToBEpXHOCTHOE HAaTAKEeHNE — an 4.4.3 2
TonwurHa NNeHKn — ar 4.4.4 —
BHewHWIn BUAO NNeHKn pesucTa — — 4.45 —
MwuKpOHEepOBHOCTbL NMEHKN pe3ucTa M B 446 -
CTOWMKOCTb NMEHKU pe3ucTa B NposBUTene A HIM 447 —
Paspewwatowas cnocobHocTb P Bl 451 —
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T ———— YcnosHoe Cnocob 3agaHms | MyHKT TeXHUYeckux FIERMESEETS
p P obo3Ha4eHne HOpM TpeboBaHui p

UyBCTBUTENBHOCTL — BIM 452 —
KoadhduUmMeHT KOHTpacTHOCTM  (raMmma- K HM 453 —
KOHTPAacT)

TepMOCTOMKOCTb NINEHKX pe3ncTa T HIM 454 —
[MNasMoCcTOMKOCTE MNEHKW pe3ucTa M HM 455 3
[MnoTHOCTL NPOKONOB O HIM 4.6 —

MpumevyaHusa

1 KoHTponupytoT Ang no3nuTuBHbIX hoTope3ncToB Ha ocHoBe O-HX/[.

2 KoHTponupyloT Ans pe3nucToB, NpegHasHa4YeHHbIX Ans AUCNepCOHHOMO HaHeCeHUs.

3 KoHTponupyloT Ans pe3nucToB, NpegHasHayYeHHbIX Ans NPoeKUMoHHOW nuTorpadum.

4 KoHTponupyloT Ans pe3ucToB, NpedHasHavYeHHbIX AN NnasmMoxXMMUYeckux MeTodoB TpaBneHus.

5 BI, HIM — opgHocTopoHHWA npegen napameTpa (BepxHWUW W HwxkHWRA); O — ABYCTOPOHHWIA npenen 3agaHvs
napameTpa.

4.8 TpeboBaHWUA K COXPaHAEMOCTH

PeancTbl gomKHbI A0NyCKaTb XpaHeHue B TDaHCI'IOpTHOI?I Tape nNpeanpuATUA-U3roToBUTENA B 3aKPbITOM
CYXOM 3aTEMHEHHOM XpaHunuile C I'IpMTO‘-IHO-BbITFI)KHOI:‘i BEHTUNSALNEN HE MeHee 6 mec. KOHerTHbIe CPOKKM 1
YCINOBUA XpaHeHWA Ppe3NCTOB yCTaHaBIIMBaKT B T3unTY.

4.9 Tpe6oBaHUA CTOMKOCTU K BO3AEeMWCTBUIO (paKTOPOB TEXHOMOrMYEcKoro npouecca

ﬂOI'IyCTVIMbIB PeEXMMbI TepMOOGDElGOTKVI M IKCMOHMPOBAaHWUA, MaTtepunalbl, NCNOJib3yeMbIE OJ1A NPOABIIE-
HWA, TpaBNEeHWNA, yOoaneHnA pe3ncToB, YKa3biBalkoT B T3uTY.

5 TpeboBaHuA K MeTO4AM KOHTpONS

5.1 O6wwme TpeboBaHUA K MeTOL4AM KOHTpONsA

5.1.1 WNcnelTaHUsA pe3ucToB NPOBOLAT B COOTBETCTBUM C 00w MK ykazaHusamu no FTOCT 27025.

5.1.2 KoHTponb XapakTepucTUK pe3ncToB NpOBOAAT B YNCTOM NOMELLEHWM B COOTBETCTBUM ¢ TpeboBa-
Husmu FTOCT P MCO 14644-1 — npy HAanW4My yKasaHwid B METOOUKE U3MEepPEHUIA.

5.1.3 OT60p npo6 ans koHTponsa peaucta npoeoaaT no NOCT 3885 ¢ yTOMHEHMAMU, NPUBOAUMBIMUN B
TY npu Heo6XoOUMOCTH.

5.2 TpeboBaHUA K MeTO4aM KOHTPONA BHeLWHero Buga

BHewHwin Bua (4.2) peancTta KOHTPONUPYHOT BU3yanbHO Ha Benom (oHe nNpu OCBELLEHHOCTU He MeHee
2000 nk B Benom ceeTe.

5.3 TPEGOBBHHH K MeToOaM KOHTponA XMMU4YeCKOro cocraBea

5.3.1 MaccoByt gonto cyxoro octatka pesucta (4.3.1.1) KOHTPONWMpYOT NyTEM BbiNapyvBaHWsa pPacTBO-
putenen 1 audpdepeHLManbHOro B3BelLMBaHUA C TOYHOCTBIO He MeHee =1 %.

5.3.2 Maccoeyro gonto O-HX[ rpynn cotopesucrta (4.3.1.2) KOHTpPONWUPYIOT Ha CNekTpodoToMeTpe
nyTemMm M3MEpPEHUst ONTUHECKOW NMOTHOCTW hOTOpe3ncTa B MakcMMymMe nornolieHus. MNorpelHocTs namepe-
Hus — He bonee +0,5 %.

5.3.3 MaccoBy gono Bogbl B pesucTe (4.3.1.3) KOHTPONUPYIOT Ha XxpoMaTorpadie nyTeMm pasgeneHus
pacTBOpa pe3ncTa C MOMOLLBIO NOMMMEPHOro copbeHTa 1 AeTeKTMpoBaHUs KaTapomMeTpoM. [orpeLwHocTb 13-
MepeHus — He Bonee +10 %. MaccoByto fomno BOAbI B PE3MCTE ONPeaensaoT Takke ApyruMmM Metogamu, obe-
crneunBarLLMMKU HEOBXOANMYH TOUHOCTb U3MEPEHWUS.
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5.3.4 MaccoByto gon MUKponpyMMecen MmetannoB B pesucte (4.3.1.4) KOHTPONUPYT METOAOM 3MUC-
cvoHHoW cnekTtporpadun no FOCT 22001 unu gpyrumu metogamu, obecnedmBatouMmM HeobxoaMmMyro ToY-
HOCTb U3MepeHUst. MorpelHOCTb MeTOAA U3MEPEHUsT AOMKHa BbiTh He Gonee +10 %),

5.3.5 KoatpcpuuneHT chunstpyemocTu (4.3.1.5) KOHTPONUPYIOT NYTEM U3MEPEHUSA YMEHbLLIEHUA CKOPO-
CTU UCTEYEHUH pe3ncTa Yepe3 MemBpaHHbIA UnsTp NpU NOCTOAHHOM AaBneHun. OTHOCUTENLHYH CKOPOCTb
duneTpauun (prMNETPOBaHWS) KOHTPONMMPYIOT NMYTEM CPaBHEHWS BPEMEHW UIETPOBaHUSA NEPBOWN WM YeTBep-
Ton nopumn cotopesucta. O6beM nopuuin, pasmep Nop, Mapky M guameTp UNbLTPa, BENWYUHY OaBAEeHUs
npwW UNLTPOBaHWM yctaHasnmeaoT B T3 1 TY. MNMorpewHocts MeToda M3MepeHns formkHa bbiTb He Gonee
+10 %),

5.3.6 KonnuecTtBo vacTtuL B pe3ncTte M ux pasmepsl (4.3.1.6) KoHTponupyrT NOBIM aHanM3aTopom,
oﬁecn??msammmm HeobXoOUMYIO TOYHOCTL MaMepeHus. [orpelHoCTs U3MepeHMs OomkHa ObiTe He Gonee
+10 %'

5.4 Tpe6oBaHus K MeToAaM KOHTpONSA npouecca nrneHkooGpaszoBaHUA

5.4.1 KnHematunueckyo BA3KOCTL peaucTa (4.4.2) koHTponupytoT no MOCT 33 ¢ [ONONHEHUAMMN 1 YTOu-
HEeHVAMU, NpUBOAUMbIMKU B TY, ¢ nomMoLybio Bruckoaumetpa no FOCT 10028, nyteM n3amepeHuss BpeMeHU Mnpo-
XOXOEHUSA NOTOoKa pe3ncTa Yepes KanunnsapHyo Tpyobky. MNorpelHocTe n3mepeHua — He bonee +3 %.

Tvun BUCKO3UMETPa 1 AnameTp Kanunnspa ykasbiBalT B TY, B 3aBUCMMOCTKU OT TpebyeMon TOHYHOCTH 13-
MEPEHNIA U BA3KOCTWM KOHTPONMPYEMOro pesncra.

5.4.2 3Ha4yeHue NOBEPXHOCTHOrO HaTsxeHuA pesucta (4.4.3) konTponupytoT no FOCT 20216. KoHTponb
NMOBEPXHOCTHOMO HaTSXKEHUSA pe3ucTa OCYLLeCcTBAAT U ApYrMMU MeTodamu, obecnevvBarolwnmMm Heobxoau-
MYH TOYHOCTb M3MEPEHUS.

5.4.3 TonwuHy nneHkn pe3ucTa (4.4.4) KOHTPONWMPYHOT NOCME NPOLLECCOB HAHECEHWUS U CYLLKU pe3uncTa
Ha MUKpouHTepdepoMeTpe npu yeenudeHun ot 400* go 500, MorpelHocTs namepeHns — +0,03 mkm. Ton-
LWMHY NAEHKW pe3ncTta onpeaensioT Takke npodunorpaduyecknm, cnektporpaduyeckum U gpyrumu metoga-
MK, obecrnevmBaloLw MM HeobXo0oMM Y TOYHOCTb.

5.4.4 BHewHWn BUA NneHku (4.4.5) KOHTPONUPYIOT NOCIe NMpoLecca HAaHECEHWS W CYLLKU NMITEHKU pe3u-
CTa BU3yanbHO NpW KOCOM OCBeLLeHUN Nof yrnom oT 45° no 60° kK NOBEpXHOCTH NNacTuHbl B Benom ceeTte npu
oCBellleHHOCTU He MeHee 5000 Nk, a Takke Npu yBenudeHun He MeHee 100* B OTpaXeHHOM CBETEe MUKPOCKO-
na. KoHTponupyemas nnowaab 0ormkHa OblTe HEe MeHee 20 cm2.,

5.4.5 MuKpoHepOoBHOCTb NOBEPXHOCTU MMNEHKM pe3ncTa KOHTPONMPYIT NyTeM M3MepeHua nepenagos
BbICOTbl MexAy BnaguHaMu W BbINYKNOCTAMUW pagnarbHbIX MOMOC Ha NOBEPXHOCTU NIEeHKU pe3ncta npodu-
norpaguyeckMm, 3NnNUNcoMeTpuYeckKMM Unu NbsiM apyruMm MeTofomM, obecnednBawLLmMM HeoBX04MMYH TOY-
HOCTb U3MepeHUst. MorpelHOCTb MeTofa 3MEpPEeHUst AoMmkHa BbiTh He Gonee +10 %),

5.5 TpeboBaHusA K MeTOoAaM KOHTPONA TOYHOCTU Nepeaayu nzobpaxeHus

5.5.1 Paapelarwowyo cnocobHocTb pe3ncTa (4.5.1) KOHTPONUPYOT METOAOM aHany3a LTPUXOBOW MUPbI
nocne npouecca NposABneHUs 3KCNOHMPOBAHHOW MMEHKKM pe3ncTa BU3yaribHO Nog MUKPOCKOMNOM Mpu yBenuye-
HumM 50—500%, a npu HeoBxooMMOCTU — C NPUMEHEHUEM KOHOKANBHOTO UMK CKaHUPYIOLLEro aneKTPOHHOIo
MUKpOCKona.

5.5.2 YyBCTBUTENBHOCTL NO3UTUBHOTO pe3uncTa (4.5.2) KOHTPONUPYKT NYTEM OnpefeneHus MUHUMarb-
HOM 003bl 0BNy4YeHUs, NPU KOTOPOW AO0CTUraeTcsl NMofHoe NpPOSABMNEHWE 3KCMOHWPOBAHHOW obnacTth nneHku
pe3ncTta. HYyBCTBUTENBHOCTbL HEFATUBHOIO pe3uncTa (4.5.2) KOHTPONUPYIOT NyTEM onNpeaeneHns MUHUMAaIbHON
403bl 06ny4eHnsA, NpU KOTOPOW AOCTUraeTcsa nonHaa nonMMepysauuns nocne NposiBNeHust 3KCNOHMPOBaHHOM
obnacTu nNreHkKu pesncTa.

306paxkeHre NNeHK pe3nucTta nocne NposiBNeHns KOHTPONUPYT BM3yarnkHO, a Npu HeobXxoauMOCTH C
NOMOLLLI0 CPEACTE M3MepeHUns TOMWKHbI pe3ncTa.

5.5.3 3HaveHue ramma-koHTpacTa peaucta (4.5.3) onpegensT No NMHERHOMY HaKIOHY KacaTelnbHOM K
HOPMWPOBAHHOW XapakTepUCTUYECKOW KPUBOW B NepexofHbix obnacTax AnA no3nTUBHOIO W HEraTMBHOIO pe-
3MCTOB. XapakTepMcTMYecKan KprBas KOHTPAcTHOCTK oToOpaykaeT OCTaBLUYOCS OO0 PE3UCTA B paBHOMEPHO
OCBEeLLEHHOM MO3WTUBHOM pe3ucTe B 3aBMCUMOCTMW OT norapudma npunoxeHHoW O03bl 3KCMOHUPOBaHUA U

1) B TexHuueckn 0BOCHOBAHHLIX CRy4anx AONYCKAETCsl MOrpeliHoGTb M3MepeHUa YCTaHaBNMBaTh MHON, KOTOpYH
pekomeHayeTca Boulbupats u3 paga: 15 %, 20 %, 30 %.
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npeacTasnsieT coboi norapumMuYecKuii rpacuk YyBCTBUTENBHOCTUW, MOKA3bIBAKLLNA 3aBUCMMOCTb TOMLLWHBI
peancTta OT 403kl AKCMOHUPOBAaHMUA.

5.5.4 CToMKOCTb NINEHKW pe3ncTa B nposasuTene (4.4.7) KOHTPONMMPYHOT NMOCNe npoLecca 3KCNoHWPOBa-
HUA NyTeM onpegeneHns OTHOLEHUA BpeMEHWU pacTBOPEHUA KO BpeMeHW BbIAEpKKW B nposiBuTene. MNorpelu-
HOCTb M3MepeHUs1 BpeMeHW AomkHa bbiTe He Bonee 12 c.

5.5.5 TepMOCTOMKOCTb NNeHkK pesncta (4.5.4) oueHNBaT N0 COXPaHEHWKO KOHUIypaLmMn 3eMeHToB
n3obpaxkeHusi Nocne BbIAEPXKKMA NNACTUH C NMEHKOW pe3ncta npu MUKCMPOBaAHHOW TeMMNepaType B TeYeHne
3agaHHoro BpemeHu. Bpemsi n TemnepaTypy ykasbiBaoT B T3 1 TY. TepMOCTOMKOCTb MOXKET OblTb OnpeaeneHa
W Opyrumm metogamu, obecneunBarLL MMy HEOBXOAMMY TOMHOCTb M3MepeHus. MorpellHocTe MeToaa nu3me-
peHus fomkHa 6biTb He Gonee +10 % 1).

5.5.6 MNnasMoCToMKOCTbL MreHku peancTa (4.5.5) oueHMBaT NO OCTATOYHOW TOMLMHE pe3ucTa nocne
npoBedeHus1 onepauun nnasMoXUMMYEecKOro TpaBfieHWs, No OTCYTCTBUIO MPU3HaKOB OeCTPYKUUW pesuncTa
W/MNKM UCKaXEHUN TEOMETPUN TOMONMOMMYECKUX SNEMEHTOB, NPUBOASALLMX K HECOOTBETCTBMIO reomeTpun dop-
MUPYyEMOro n3obpaxeHus ycTaHoBNeHHbIM TpeboBaHusMy». MorpelwHocTs MeToga U3MepeHnss AomkHa ObiThb
He Gonee +10 %2). [onyckaeTca oTHOCUTENbHAsA OLEHKa NNa3MocToMKOCTM No 6azoBoMy (3TanoHHoMYy) 0b-
pasuy. MeToauky namepeHus yctaHaBnueawT B TY.

5.6 Tpe6oBaHWA K MeTOLaM KOHTPONSA NMOTHOCTU NPOKONOB

MnoTHOCTL Npokonos (4.6) B NneHke hoTopesncTa Ha NonynpoBOAHUKOBLIX CTPYKTYpax 1 dpoTowwabnoH-
HbIX 3aroTOBKax NpoOBepsitoT MeTo4aMy aBTOMAaTM3NPOBaHHOIO MUKPOKOHTpons. [lonyckaeTcs NnpoBepka nroT-
HOCTU OedeKToB BU3yanbHO Nod MUKPOCKOMOM UMW Ha Apyrom o6opyaoBaHWMU MpU YCNOBUM COOTBETCTBUS
TpeboBaHuii HasHavyeHUs oTope3ncTa TEXHUYECKMM BO3MOXHOCTAM 0BOpYOOBaHWUS, NPUMEHAEMOro Ans
KOHTpOMSI.

6 Tpe6oBaHMA K MapKMpPOBKEe, YNaKOBKe, TPAHCNOPTUPOBAHUIO U XPAHEHUIO

6.1 TpeboBaHWA K MaApKMPOBKE, YNaKOBKE W TPAHCMOPTUPOBAHMWIO YCTaHAaBNUBAKT B COOTBETCTBUM C
FOCT 3885.

6.2 TpaHcnopTMpOBaHWE PE3UCTOB B YMaKOBKE, NPEeAYCMOTPEHHOW HAcTOALMM cTaHgapTom wunu TY
Ha pe3ucT, NPOBOAAT B COOTBETCTBMM C OEWCTBYHOLMMKU NPaBUNaMu NepeB0o30K OMAcHbLIX U BOCMMNAMEHS0-
LWKMXCA TPY30B cneluansHeIM TpaHenopTom npu TemnepaTtype oT 10 °C go 40 °C Ha nwbkie paccTosaHusa. He-
obxooMMocTb nogdepXaHusa Apyrux TeMnepaTypHbIX PEXWMOB OroBapueatoT B TY.

6.3 XpaHeHWe pe3anCcToB B TPAHCMOPTHOW Tape UInu ynakoBke npeanpusiTusi-n3roToOBUTENS OCYLLEeCTBNSA-
IOT B TApe U3roTOBUTENS, B 3aKPbITOM CYXOM MOMELLEHUN C MPUTOYHO-BbITAXHOW BEHTUMALMEN Npu Temnepa-
Type W BMaXXHOCTK, yCTaHaBNMBaeMbIX B TY.

Pe3ucTel NnpefoxpaHsoT OT BO34EeNCTBUA CBETA, Braru, NapoBs, KUCIOT, LWenoyei U Apyrux arpeCccuBHbIX
cpen.

1) B Texnuyeckn o0BOCHOBAHHLIX GMy4anx AONYCKAETCS MOrpelHOGTb W3MEepeHWA YCTaHaBNMBAThL MHOI, KOTOpYH
pekomeHayeTtcs Beibupats U3 paga: 15 %, 20 %, 30 %.

2) B TexHnueckn 0BOCHOBAHHLIX Gryyasx AOMYCKAETCA MOrpelliHOCTL M3MepeHUsl YCTaHaBNMBaTh WHON, KOTOpYHo
pekomeHayeTcs Beibupats U3 paga: 3 %, 5 %, 10 %.
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YK 621.315.592:006.354 OKC 29.100.10

KntoueBkble crioBa: pesucTbl, MHTerpansHble MUKPOCXeMbl, NoNnyrnpoBoAHKMKOBLIE Mpubopkl, dhoTowabnoHsI,
obwme TexHMYeckne TpeboBaHuA
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