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NpegucnoBue

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npasuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHpap-
Tnsaunm yctaHosneHol NOCT 1.0 «MexrocygapcreeHHaa cucrema crtaHgaptusaunm. OCHOBHbIE MOJIOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema crtaHgaptusaunn. CtaHgapTbl MeXrocyfapcTBeHHble, npasuna
N pekoMmeHaaunn no mexrocygapcTBeHHOW cTaHgapTusaunun. NMpasuna pas3paboTku, NPUHATUA, 0OHOBNEHNSA
N OTMEHBbI»

CsepeHua o cTtaHpapTe

1 PA3PABOTAH AKUMOHEPHbIM 06LWECTBOM «YpasbCKuUii TYpOUHHBIA 3aBoA» (AO «YT3») n OTKPbITHIM
akumoHepHbIM obwecTBoM «Bcepoccuiickuii gBaxabl opaeHa Tpygosoro KpacHoro 3HameHu TennoTexHuue-
CKNA Hay4HO-UccnegoBaTenibCKUil MHCTUTYT» (OAO «BTU»)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerympoBaHuio U MeTposiornm

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CcTaHgapTu3auuu, MeTposiorum un ceptugukauum
(npoTtokon oT 30 ceHTAbBpA 2024 . Ne 177-)

3a NpuHATUE nporosiocosanu:

KpaTKoe HanMmeHoBaHne CTpaHbl KO,U, CTpaHbl COKpaLLl,eHHoe HanMeHoBaHNe HaluMOoHa/IbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusauun
ApmeHua AM 3A0 «HaumoHasbHbI opraH no ctaHgapTu3auum u me-

Tponoruu» Pecny6vku ApmeHus

Knprusnsa KG KblproisctaHgapt
Poccua RU PoccTaHgapT
Y36ekuctaH uz Y36€eKCcKoe areHTCTBO M0 TEXHUYECKOMY PerynpoBaHuio

4 Tpukasom depepanbHOro areHTCTBa N0 TEXHUYECKOMY PEeryimpoBaHni0 U MeTponorum ot 14 oktabps
2024 . Ne 1451-cT mexrocyaapcTBeHHblli cTaHgapT FOCT 35221—2024 BBeA€eH B AelicTBME B Ka4ecTBe Ha-
uMoHanbHoOro craHgaprta Poccuiickoii ®epepauumn ¢ 1 auBapsa 2025 r.

5 BBEJEH BIEPBbIE

WHdopmauns o BBegeHUn B feiicTBre (NpekpalieHny AelcTBUA) HACTOSIWEro craHgapTa u usme-
HEHMN K HEMY Ha TEepPpPVTOPUN YKa3aHHbIX Bbille rocyfapcTB Ny6/ankyeTCs B yKasaTensx HaluuoHabHbIX
CTaHaapToOB, N3JaBaeMbIX B 3TUX FOCYyAapcTBax, a Takke B ceTu IHTepHeT Ha caliTax cooTBeTCTBY-
0L MX HALMOHA/IbHBIX OPraHoB Mo CTaHAapTu3auuu.

B cnyyae nepecMoTpa, U3MEHEHWI UM OTMEHbI HACTOSALLEr0 CTaH4apTa CoOTBeTCTBYLWAas UH-
thopmauus 6yseT ony6iMKoBaHa Ha 0hULMANIBHOM UHTEpHeT-cailTe MexrocyaapcTBEHHOro coBeTa Mo
cTaHjapTuv3auuM, MeTposiorun n cepTudukaymm B kKaTanore «MexrocyaapcTBeEHHbIE CTaHAAP T bI»

© OdcopmneHune. ®rbY «NHCTUTYT cTaHgapTulaumm», 2024

B Poccuiickoii ®enepaunm HacTosILIMIA CTaHAAPT He MOXET 6biTb MOSIHOCTbIO WK
YaCTMYHO BOCMPOU3BEAEH, TUPAXMNPOBAH W pacnpocTpaHeH B KauyecTBe oULMaIbHOIO
u3naHus 6e3 paspelleHus ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY PeryimpoBaHuto
u MeTposioruu
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M E X IO CVY A4 APCTU BETHH®bB 1 CTAHOAPT

TYPBUNHbI CTALIMOHAPHBIE MAPOBLIE

Tpe60BaHUsl MO KOHTPO/IO MeTanna U NPOAJIEHNI0 CPOKa CYX6bI
OCHOBHbIX 3/1EMEHTOB NapOBbIX TYPOUH

Stationary steam turbines.
Requirements for metal control and prolongation of the service life of the main elements of steam turbines

[Jarta BBepeHns — 2025—01—01

1 O6nactb NpUMeEHEHMNS

HacTtosawwmin ctaHgapT ycTaHaBnnBaeT TpeboBaHWA K KOHTPO/KO M ONpefesieHUud COCTOsSHUSA meTanna
OCHOBHbIX 3/1IEMEHTOB NapoBbIX CTaLMOHapPHbIX TYPOUH AENCTBYIOLLMX 3HEPTrOyCTAHOBOK B Lensax obecneve-
HUSA UX HA4EXHOI 1 6e3onacHoi akcnayatayuu.

Hactosawwmin ctaHfapT He pernameHTupyet obsa3aTenbHble TpeboBaHWA K nokasaTtensMm kavecTBa OcC-
HOBHbIX 3/1IeMEHTOB Typ6uH. Bce o6a3aTenbHble TpeboBaHMA K NokasaTensaM kayecTBa OCHOBHbIX 3/1EMEHTOB
TYpOVH, HAXO[ALWMXCA B 3KCnayaTauumn, fOMKHbl ObiTb COrlacoBaHbl MeXAy 3aka3uynkoM W U3roToBuUTesieM U
nponucaHbl B fOroBope.

CTaHfapT pacnpocTpaHsaeTcsa Ha TYpOUHbI SHEPrOyCTaHOBOK, paboTallwmx ¢ HOMUHA/bHbIM AaB/ieHNeM
napa Bbiwe 4,0 MMa.

2 HopmaTuBHbIE CCbINKK

B HacTosAwweM cTaHfapTe UCMNoib30BaHbl HOPMAaTUBHbLIE CCbINIKWM Ha crlefylowmne MexrocygapCcTBeHHble
cTaHpapTbl:

FOCT 9454 MeTannbl. MeTog UcnbiTaHWUA Ha yAapHbIA U3rMb Npyv MOHUXEHHbIX, KOMHATHOM U NOBbILEH-
HbIX Temnepartypax

FOCT 15467 YnpaBneHue ka4ecTtBOM NpoAyKuun. OCHOBHblE MOHATUA. TEPMUHLI 1 onpeaeneHus

FOCT 20700 BonTbl, WNUALKA, Taiki 1 waibbl oas qiaHUueBbIX M aHKEPHbIX COEAUHEHWIA, NPo6KU U
XOMYTbl ¢ TemnepaTypoi cpeabl oT 0 °C go 650 °C. TexHu4yeckue ycnoBus

FOCT 20911 TexHuyeckasa AnarHoctnka. TepMuHbl 1 onpeneneHns

FOCT 23269 Typ6uHbl cTauMoHapHble nNapoBble. TEPMUHBI U onpeaeneHns

FOCT 34497 JlonaTkn napoBbiX TYpO6UH. OCHOBHble TpebOBaHMSA MO 3aMeHe

MpvmedyaHue — T[lp1 NONb30BAHUM HACTOSILUMM CTAHAAPTOM Lie/Iecoo6pasHo NpoBEpUTL AENCTBUE CCbINOY-
HbIX CTAH4APTOB U K1ACCUIMKATOPOB Ha OhULMASIBHOM WHTEPHET-caliTe MeXrocyjapCTBEHHOTO COBETa Mo CTaHAapTu-
3auuu, MeTposiorum 1 cepTudiMkaumu (Www.easc.by) nnm no ykaszatensiM HauMOHa/IbHbIX CTaHAApPTOB, U3faBaeMbiM B
rocyfapcTBax, ykasaHHbIX B NPeAUC/IOBUW, UM HA O(OMLIMASIbHBIX CaliTax COOTBETCTBYIOLLMX HALMOHASBHBIX OPraHoB Mo
CTaHAapTu3auun. Ecnm Ha JOKyMEHT laHa HefjaTMpOBaHHasi CCbUKa, TO CefyeT UCMOo/b30BaTh AOKYMEHT, AeCTBYOLLMIA
Ha TEKYLLWA MOMEHT, C YYETOM BCEX BHECEHHbIX B HETO M3MEHEHMIA. EC/M 3aMEeHeH CCbIIOYHbIM [JOKYMEHT, Ha KOTOpbIi
[laHa AaTMpoBaHHas CCblika, TO CeAyeT MCMOo/b30BaTh yKasaHHylo BEPCUI0 3TOro AokKymeHTa. Eciv nocie npuHsaTUs
HACTOSILLEro CTaHAapTa B CCbIIOUHbINA AOKYMEHT, HA KOTOpPbI AaHa JaTvpoBaHHasi CCblka, BHECEHO M3MEHEHWe, 3aTpa-
rMBatoLLee NOSIOKEHVE, HA KOTOPOE JaHa CCbUKa, TO 3TO MOMOXEHME NPUMEHSIETCs 6e3 yueTa faHHOro U3MeHeHusl. Ecim
CCbUI0YHbI/ AOKYMEHT OTMEHEH GE3 3aMEHbI, TO NOJIOKEHNE, B KOTOPOM [laHa CCbI/IKA Ha HEro, MPUMEHSIETCSA B YacTu, He
3aTparmBatoLLeli 3Ty CCblky.

M3paHne ouymanbHoe
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3 TepMuHbI 1 onpeaeneHus

B HacToawem cTtaHgapte npuMmeHeHbl TepMuHbl no FOCT 15467, FTOCT 20911, FTOCT 23269, a Takxe
cnefyuime TEPMUHbI C COOTBETCTBYIOLWUMW ONpefesieHNAMMU:

3.1 getanb: N3genve, n3rotoBreHHoe U3 ogHopoAHoro martepuana (6e3 npuMmeHeHns c60pOYHbIX one-
pauuii).

3.2 pedekT: Kaxgoe oTaenbHoe HECOOTBETCTBUE MPOAYKLMM YCTAHOB/IEHHLIM TPEBOBaHUAM.

3.3 pedrektockonusa: COBOKYNHOCTb HepaspyllalliMx MeToA0B KOHTPONAS mMaTepuanos (M3genwuii), muc-
Nosib3yeMblX A/ 06HapyXXeHUs HapyLlweHWii CNAOWHOCTU UM HEOLHOPOAHOCTU MaKpOCTPYKTYPbI.

3.4 KOHTPO/Ib TEXHNYECKOTO COCTOAHUA: lNpoBepka COOTBETCTBUA 3HA4YeHWil napameTpoB 06bekTa
TpeboBaHNAM TEXHUYECKON JOKYMeHTaLuun 1 onpegesieHne Ha 370l OCHOBE OAHOrO M3 AaHHbIX BUAOB TEXHU-
4ecKoro COCTOSHMUSA B AaHHbIA MOMEHT BPEMEHMN.

3.5 meToAbl KOHTPONA: COBOKYNHOCTb CMOCO60B ¥ MPUEMOB A5 AOCTWXKEHUA ueneli 1 3agay KOHTpons.

3.6 Ha3HaueHHbIN pecypc: CymmapHasi HapaboTka, Npu AOCTUXEHUM KOTOpOli akcnayaTauus obbekta
[O/MKHa ObiTb NpekpalieHa He3aBUCUMO OT €ro TEXHUYECKOTO0 COCTOSHUS.

MpuMmeyaHue — [0 UCTEUEHUM HA3HAYEHHOTO pecypca 06BbEKTA AOHKHO 6biTb MPUHATO pelueHue, npes-
YCMOTPEHHOE COOTBETCTBYIOLLEI AOKYMEHTALWEN, O PEMOHTE, CNIMCAHUM, YTUNM3aLMUN, OLEHKE TEXHNUECKOrO COCTOSIHUS,
YCTaHOB/IEHUM HOBOTO Ha3HAYEHHOTo pecypca W T.n.

3.7 Ha3HaAYeHHbI CPOK CNYXObl: KaneHgapHas NpoAo/IXUTENbHOCTb, NMPU AOCTUXEHUN KOTOPOW 3KC-
nnyatauma ob6bekTa Ao/MKHa 6biTb Npekpal,eHa He3aBUCUMO OT ero TEXHUYECKOro COCTOAHUSA.

MpumeyaHne — T[I0 UCTEUEHUM HA3HAYEHHOTO CPoOKa CNyx6bl 06BEKTA [O/MKHO 6biTh MPUHATO pELLEHME,
NpefycMOTPEHHOE COOTBETCTBYHOLLEN [AOKYMEHTALMEN, O PEMOHTE, CNMCAHWN, YTUIN3ALIMK, OLLEHKE TEXHUYECKOr0 COCTO-
SIHWS, YCTAHOB/IEHUU HOBOTO HA3HAYEHHOTO CPOKA CyXGbl U T. .

3.8 HapaboTKa: MpoAoMKNTENBHOCTL UM 06beM paboTbl MawKnHbl U (MAK) 060pYyA0BaAHNS.

3.9 napkoBblil pecypc: HapaboTka O4HOTUMHbLIX N0 KOHCTPYKUUKU, MapkaM cTaau W YCNOBUSIM 3KCMy-
aTauuMu 3/1EMEHTOB TeN/I03HepreTnyeckoro obopynoBaHns, B npegenax kotopoii obecneynBaeTcs ux 6esasa-
puiiHaa paboTa npu cobageHun TpeboBaHun AeliicTBYOLW e HOPMATUBHO-TEXHNYECKOM AOKYMEHTauuu.

3.10 non3yyecTb MeTas/NOB: MegneHHas, nNpoucxogslias Cc TeYEeHUWEM BPEMEHW NpPU MOBbILWEHHOWN
TemnepaType, njactuyeckasa gedgopmauuns meTanna nof Bo34elcTBMEM MOCTOSHHOWN HArpyskn uaM MexaHu-
YECKOro HanpsxeHus.

3.11 pacuyeTHbIil pecypc: PacyeTHass Hapa6oTka 06beKTa, onpejensieMas opraHusaluein-u3rotosuTe-
nem, OT Hayana ero akcnayartauuu, B npegenax KoTopoi obecnednBaeTcsa ero 6esaBapuitHas paboTta npu co-
6noaeHnn TpeboBaHnii aKcnayaTauyMoHHOM 1 AelCTBYOLWEN HOPMATUBHO-TEXHUYECKOM AOKYMEHTauuu.

3.12 pecypc: CymmapHaa HapaboTka o6bekTa OT Hayana ero akcnayartauum wunv ee BO30OHOBNEHUS
nocsie peMoHTa 40 MOMEHTa AOCTUXEHUS 06BEKTOM NMPEeAEesIbHOr0 COCTOSHUSA.

3.13 cneynanusnpoBaHHasa opraHusauna: OpraHusauus, pacnosaramowas ycaoBUAMM U NOHOMOYU-
AMU (NMUEH3NAMU defepanbHblX OPraHoB MCMOMHUTENbLHON BNAcTW) A5 BbINO/HEHWUA O4HOW WAW HECKO/b-
KX creumanm3npoBaHHbIX paboT, KOTOpble Hanpas/lieHbl Ha ob6ecnevyeHne MNPOMbIWIEHHOW 6Ge3onacHoOCTU
TEnN0BbIX 3NEKTPUUYECKUX CTAHLWIA, U NOATOTOBMEHHLIM YCTAHOB/IEHHLIM MOPSAAKOM NEePCcOHanoMm A8 UX npo-
BeJeHus.

3.14 TexHU4yeckoe AvarHoctmposaHue: OnpeaesieHNe TEXHNYECKOTO COCTOAHUS 06bekTa.

3.15 ycnosuga akcnayatauum: CoBOKYNHOCTb (PpakTopoB, AelCTBYOLWNX Ha OOBEKT NpM ero akcnnay-
aTaumm.

4 CokpaleHuns

B HacTosilemM cTaHgapTe NpUMEHEHbI Ceayllne cokpaleHus:

A3 — aKyCTMKO-3MUCCUOHHbI KOHTPO/Ib;

BVK — Bu3yasnbHbI 1 UBMEPUTENbHbI KOHTPO/Ib;
BK — BMXPETOKOBbIi KOHTPO/Ib;

BTK — BMWXPETOKOBbIA KOHTPO/b;

TB — u3mMepeHne TBepAoCTH,

MM — marHuTonopolwkoBasa geekrockonus;
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HO — HOpMaTWBHbIE JOKYMEHThI;

MBK — KOHTPO/b NPOHMKAKOWMUMK BelecTBammn (KanuaaspHbIi KOHTPO/Ib);
PBJ[, — poTOp BbICOKOIO AaBeHUA,

PC/L, — poTop cpegHero nasseHus;

Y3K — ynbTpa3BYKOBOW KOHTPO/b;

YK — ynbTpa3BYyKOBOW KOHTPO/b;

TP — Xxumu4yeckoe TpaB/ieHue;

TOC — TennoBas 3/1€KTPOCTaHLUNSA.

5 OCHOBHbIEe NMONOXEHUA

5.1 HacTtosawwmin ctaHgapT pernameHTupyeT nopsgok, MeTodbl, NepuoaUYHOCTb M 06beM 3KcnyaTauu-
OHHOTO KOHTpoNsA Typ6uH TOC B npegenax pacyeTHOro (MapkoBOro) pecypca, a Takke ycTaHaB/iIMBaeT KpuTte-
pun oueHkn paboTOCNOCOBHOCTN OCHOBHbLIX 3/1IEMEHTOB TYpPOUH 1 NOPAAO0K NPOANEHUS CPOKOB MX 3KcnayaTa-
UMM cBepx pacyeTHoro (MapkoBOro) pecypca.

5.2 KOHTpO/b 1 TEXHNYECKOE AMArHOCTMpOBaHWe MPOBOAAT B LEeNSX OLEHKN COCTOSAHUS U BO3MOXHOCTU
JanbHehwel akcnayatauum metanna getaneil TypouH gna obGecnevyeHuss UX HaAeXHOol 3kcnayaTtauum [o
MOMEHTa NPOBefEHUS 0YEPEAHOr0 KOHTPO/IA UM 3aMEHbI.

[eTann o6opyfoBaHMa cyMTalOT NPUrOAHLIMU K AaNbHElWen aKkcnayataumum, ecnm no pesynbTartam KOH-
TPONA OKaXeTcs, YTO COCTOAHME OCHOBHOrMO M HamnnaB/IEHHOro MeTas/l0B yAoBNeTBOpsAeT TpeboBaHUAM Ha-
croduwiero ctaHgaprta n HA.

5.3 KoHTponb MeTanna NpoBOANTCS akKpeAUTOBAHHbIMW UCMbITATENbHBIMU 1a60paTOPUAMN UAN CNYX-
6aMy MeTan/sIoB PEMOHTHbIX OpraHmsauuii MM WHbIX NPUBJIEYEHHbIX OpraHu3auunin, akkpeauTOBaHHbIMU B
YCTAHOB/IEHHOM 3aKOHOAaTesIbCTBOM NOpPSAKe.

KoHTpOoNb poTOpOB NapoBbiX Typ6buH npoBoauTcsa nabopatopusmu unu cnyxbamy meTansioB opraHusa-
unin — Bnagenbues o6opynfoBaHNsA, PEMOHTHbBIMWU M MHBIMW OpraHn3aunsamun, akkpeguToBaHHbIMU B YCTAHOB-
NIEHHOM 3aKoHOJaTes/IbCTBOM MOpsAKe.

5.4 KOHTpO/b NpOBOAAT B OCHOBHOM BO BpPEMS MJIaHOBbIX OCTAHOBOB Typ6uH. [lonyckaeTcs cMmeleHune
CPOKOB KOHTPO/Sl TYPO6MH B 6OMbLUYIO MM MEHbLUYH CTOPOHY Ha 5 % pacyeTHOro/napkoBoro pecypca TypouH,
yKasaHHoOro B pasgene 6 (cm. 6.1.1).

PelweHne o cmelweHNM CPOKOB KOHTPOMS AN TypObuH MpuHUMaeTcs PyKOBOAMTENEM oOpraHusaynn—
Bnazenbua TypObuHbl Ha OCHOBAHWUW 3IKCMEPTHOrO 3aK/I0YEHUSA O CMELLEHNMN CPOKa TEXHUYECKOrO AMArHoCcTu-
poBaHuA (KOHTPOs), NOArOTOB/IEHHOIO cCneuMann3MpoBaHHO opraHusaumnei.

5.5 lMNpn JOCTUXEHUM pacyeTHOro/mapkoBOro pecypca 3/1IEMEHTbl U AeTanu TypOuHbl fonycKawTcsa K
JanbHenwen akcnnyataunun npyv NONOXUTENbHbIX pe3ynbTaTax TEXHUYECKOro AmarHoctupoBaHusa. opsagok
opraHusaunm KOHTPOAs Typ6uHbI M NPOANIEHNSA CpOKa ee cNyx6bl 3a npegenamm pacyeTHOro/napkoBoro pe-
cypca npvBefeH B pasfene 8, HOMeHk/NaTypa 1 06bemMbl TUNOBOrO KOHTPONS — B pasgene 7.

5.6 Bnageney TypOuHbI AO/MKEH OpraHn3oBaTh YY4eT TeMnepaTypHoOro pexuma paboTel meTanna typbu-
Hbl M cMCTeMaTU4YecKkyto 06paboTKy CYyTOUHbIX rpathukoB TemnepaTtypbl napa nepeg TypObuHoii, yuyeT npoaon-
XUTENbHOCTU (B Yacax) akcnayaTtauum TypOouHbl 1 KOMYecTBa NyCcKOB.

5.7 OTBETCTBEHHOCTb 3a BbINO/IHEHNE KOHTpONA MeTanna B obbveme un CPOKHM, YKa3aHHble B HacTodAlleM
cTaHpapTe, BO3faraeTcs Ha pyKoBOAWTENA opraHusaumm — Bnajenbua TYpOuHbI.

PeweHue o gonycke TypbuHbl K aKcnayataumm B npejesiax pacyeTHOro/mapkoBoro pecypca npuHumMaeT
TEXHUYECKUn pyKoBOAUTENb OpraHusauum-snagenbua.

5.8 BO3MOXHOCTb aKCn/yatauuy OTBETCTBEHHbIX 3/IEMEHTOB 1 AeTaseil Typ6uHbl (KOpNycoB LUANHLPOB,
pOTOPOB, CTOMOPHLIX KNanaHoB, BK/KYasa 3aliMTHbIe U COPOCHbIE kianaHbl, 6/10KM KnanaHoB) Npu HeyLoBNeT-
BOPUTENbHbIX pe3ynbTatax KOHTPOMA MeTasiia onpeaendeT 3KCnepTHOo-TeXHNnYeckaa Komuccua T3C, KOoTOopas
[O/DKHa paccmaTpuBaTh pe3yfbTaTbl KOHTPOA 3a COCTOAHMEM MeTasfa 3a BCe BpeMs aKcnayatauuu, 3aknio-
yeHMe opraHusauuu, NPoOBOAUBLIEN TEXHUYECKOE AMarHocTMpoBaHue ob6opyaoBaHus (MpoafieHve pecypca),
Apyrue Heo6xoAMMble LOKYMEHTbl U NPUHMMATb peLleHne 0 BO3MOXHOCTUW AasibHelwel akcnayatauum.

Mopsafok paboTbl KOMUCCUN yCTaHaBIMBAETCA OpraHM3alnoHHO-pacnopsaauTebHbIM OKYMEHTOM BNa-
Jenbla 06bekTa 3/1eKTPO3IHEPTETUKM.

5.9 Mpwu gocTtmxeHnn obopysoBaHMEM WUAW TPYNNO 31eMeHTOB 060pyA0BaHMA pacyeTHOro (NapkoBoro)
pecypca KOHTpO/lb MeTanfna B paMkax TEXHUYECKOro ANArHOCTUPOBAHUSA, BbINO/IHAEMOrO C Lefblo NpoasieHns
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pecypca, crneayeT NpoBOAUTbL C NPUB/EYEHNEM CMeLnanM3npoBaHHOn opraHusaunn, NMeLWEen NULEH3NIO Ha
npaBo NPOBEAEHUSA 3KCNEPTU3bl NMPOMbILWIEHHON 6€e30nacHOCTN 060pyAOBaHUSA.

MpuMmeyaHue — TpeboBaHME O HAIMUMM NINLEH3NN HA NPABO NPOBEAEHNS SKCNEePTU3bl NPOMBbILLIEHHON 6e3-
0nacHOCTV pacnpoCcTpaHaeTCs Ha CneuMann3vpoBaHHbIe opraHu3auum, AecTByOWMe Ha TEPPUTOPUK rocyaapcTBa, Npu-
HSIBLUErO HaCTOSLLMIA CTaHaapT.

B aKCnepTHOM 3ak/Jl0YeHUU NpU NOJIOXKUTE bHbIX pe3ysbTatax TEXHWYECKOro AMarHoCTMpOBaHUA ycTa-
HaB/MBaOT:

- 0CTaTOYHbI pecypc (Bpems akcnayataunn B Yacax WanM KOIMYECTBO LMKNOB HarpyXeHus);

- CpoK cnyx6bl 6e3onacHoi akcnayaTtauuy (BpeMs akcniyaTauum B KaneHAapHbIX rogax).

5.10 Pe3ynbTatbl KOHTPOJISA, NOJSIYYEHHbIE B COOTBETCTBUMN C Tpeb6OBaHMSAMMN HACTOSALWEro ctaHjapTa, f0-
nyckaeTcs UCNo/sb30BaTb NpWU ONpefeneHnM BO3MOXHOCTM fanbHeiwei paboTel TypbuHbl M 0hopMaATL B
TabnmuHo hopme (CM. NpuoxeHue A).

6 KOHTpPO/b 3N1eMEHTOB NapoBbiX TYp6UH B Npedenax pacyeTHoro (NapkoBoro)
pecypca

MoaroToBka AN NPOBEAEHUSI KOHTPOSS, NEPUOANYHOCTb, 06BLEMbI, METOAbl W CpeAcTBa KOHTPONs, a
Takke ohopMsieHe pe3ybTaToB KOHTPO/IA LOJ/IKHbI COOTBETCTBOBATb AEiCTBYIOW UM MEXIOCYAapPCTBEHHbIM,
HauMoHaNbHbIM CTaHZapTam ¥ cTaHgapTam opraHusayuu.

6.1 Typ6uHbI

6.1.1 3HauyeHMs NMapKoBOro pecypca B 3aBMCMMOCTM OT MapaMeTpoB WX 3KCNayatauuMum M MOLLHOCTU, a
Takke 3aB0Ofa-W3roToBUTENS NpuBefeHbl B Tabnuue 1.

Ta6nuya 1— 3HayeHUs NAPKOBOTO pecypca TYpOUH B 3aBUCMMOCTM OT NapameTpoB UX 3KCM/yaTauun 1 MOLLHOCTMY,
a TaKkke 3aBOJa-N3roToBUTENS

MapkoBblii pecypc Typ6uH

[asnexne ceexero napa, MMa MowHocTb, MBT
ThIC. Y KO/IN4eCTBO MyCKOB
9 1 meHee 50 1 meHee 270 900
13—24 50—300** 220 600
24* 500—1200 100 300

* nA Typ6uH, BbIMyLLEHHbIX nocne 1 sHeaps 2021 ., MOXET ObITb YCTAHOBMEH VHAMBUAYaAIbHbIA pPacUeTHBbINA
(napkoBeIii) pecypc.

* NS TYpOyH € gaBneHnem ceexero napa 24 Mra mowHocTbio 300 MBT, BbinyLleHHbIX AO «YKpavHCkue aHep-
reTmyeckme mallunHbl» (paHee AT «Typ6oaTom»), NapkoBbIii pecypc coctasnseT 170 ThIC. Y, KOMYecTBo nyckos — 450.

** 1N TYpOVH € faBrieHneM cBexero napa 13 MrMa mowHocTeo 160 MBT, BbinyweHHbIX AO «YKpanHCKue aHep-
reTyeckme MalvHbl» (paHee AT «Typ6oaToms), NapkoBblli pecypc coctasnsieT 200 Tbic. u.

6.1.2 TypbuHbl C TemnepaTypoi cBexero napa Ha Bxoge meHee 450 °C, a TakKe 31eMeHTbl LUINHAPOB
cpegHero gaBneHus TypbuH 6e3 ropsiyero npomneperpeBa NapkoBOro pecypca He mmeroT. [apkoBblii pecypc
TYP6MH, 31€MEeHTbl KOTOPbIX paboTalT B YC/IOBMAX NON3YyYECTU, onpeaensatoT HapaboTKONn MAM KOJMYEeCTBOM
nyckoB Typ6uHbl. Oba napameTpa AeliCTBYHOT HE3aBUCUMO.

Pecypc Typ6uH, He Boweawmnx B Tabnmyy 1, npMpaBHUBAETCS K 3HAYEHUKD pacyeTHOro pecypca, ykasaH-
HOro B TEXHUYECKNX YCNOBUAX Ha TypOuHyY nunam nacnopte o6opyaoBaHus.

6.2 Kpenex

MapKoBbLI pecypc Kpenexa pasbemMoB TYpPOGUH B 3aBUCUMOCTM OT HOMUHA/bHbLIX MapameTpPoB UX IKC-
nayatauum 1 NPUMEHEHHbIX MapokK CTanu npuBefeH B Tabnuue 2.



FOCT 35221—2024

Ta6nuuya 2 — NapkoBbIii pecypc Kpenexa pasbemMoB TYPOWH B 3aBUCUMOCTY OT HOMUHA/IbHBIX NapamMeTpoB UX 3KC-
nayaTauuy U NPUMEHEHHbIX MapoK CTasn

MapkoBbIii pecypc kpenexa

Mapka cTanu kpenexa HomuHanbHas Temnepartypa napa, °C DA3LEMOB TYPOUH, ThiC, 4
25X2M1® (3N723) [o 525 Bkou. 200
25X2M1® (3N723) [o 535 Bk/iou. 100
20X1M1P1TP (31M1182) [o 560 BKtou. 220
20X1M1®1BP (3r144) [o 545 Bkou. 220
20X1M1®1BP (32r144) [o 545 Bkou. 100
25X1M® (31110) [o 510 Bk/tou. 270
18X12BMB®P (31993) [o 560 Bkstou. 220

7 MeToabl, 06bEeMbI U CPOKWN NPOBEAEHNSI KOHTPOJISI COCTOSIHUS MeTanna
aHeproo6opyaoBaHus

7.1 Mpn npoBefeHUN KOHTPOJSS OCHOBHOrO MeTasjia WU CBapHbIX COeAVMHEHWA 3N1eMeHTOB TypOGWH He-
06X0AUMMO yuYnTbiBaTb Hayaso NpPoBefeHUs KOHTPoNA. Hayano nposefeHUs KOHTPONSA onpefenswT Wi fo-
CTUXEHMEM KOonmyecTBa MYyCKOB WA HapaboTku (cm. Tabnuuy 3). Ob6a napameTpa (KO/MYECTBO MYCKOB U Ha-
paboTka) AeNcTBYOT HE3ABMCUMO.

7.2 Mpn BbISBNEHUN MOBPEXAeHU B Npouecce akcnayatauumn, a Takke 06HapyXeHun HefonyCTUMbIX
[edeKTOB NPy KOHTPOJEe pelleHne 0 Heo6XxoaMMOCTU U 06beme AONOHUTENBbHOTO KOHTPONASA NpUHUMAaeT op-
raHnsaumns, NpoBOAMBLUASA TEXHUYECKOE AMarHOCTMpOBaHue.

7.3 KOHTPO/Ib M ANATHOCTUKY NPOBOAAT B LENAX OLEHKM COCTOSAHUA U BO3MOXHOCTW fafibHeilen akc-
nayatauum meTtanna 3/71eMeHTOB U geTaneil TypbuH gna obecneyeHWs UX HaAEXHOW akcnayatauyum Ao Mo-
MeHTa NPOBeAEHUs OYepefHOro KOHTPOMA WAW 3aMeHbl. D/eMeHTbl CUMTAlT NPUroAHbIMU K AanbHelwei
aKcnayarauumn, ecnu pesynbtaTbl KOHTPONSA YA0B/ETBOPAT Tpeb6osaHuam HA.

7.4 O6bekT, MeToAbl, MECTO, 06bEM, MEPUOANYHOCTb NPOBEAEHNA, pacyeTHble napamMeTpbl cpelbl A
KOHTpONa TypbuH npueegeHbl B Tabnuue 3 nnbo cogepxarca B 3KCnayaTauMOHHOW AOKYMeHTauuu, Bbinycka-
€eMOi opraHusauneli — n3rotToBuTesiemM TypOuvHbI.
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8 MopAafok n opraHnsaynsa NpoBefeHUs KOHTPOIA MeTasia U Npog/ieHnsa cpoka
CnyX6bl TYpO6MH nocne BblpaboTKM pacyeTHOro (NapkoBoOro) pecypca

8.1 TlMpopneHne cpoka cnyxbbl 3aHeproobopyaoBaHMs 3a npefenbl pacyeTHoro (MapkoBoro) pecypca
OCYLLECTBAAT HA OCHOBaHUN:

- aHanM3a pexuMoB 3KcnjyaTauuu u pesysbTaToB KOHTPONA MeTasna ob6opyfoBaHusa 3a Becb npejule-
CTBYIOLWUIA CPOK CAYXObI;

- yyeTa exerogHoli HapaboTkm ob6opyAoBaHusA, TemnepaTypbl MeTasna v faBNeHWs napa Ha BXxode B
TYyp6UHY;

- OLEeHKN (PU3NKO-XMMUYECKNX, CTPYKTYPHbIX, MEXAHUYECKMUX U XAPONPOUHbIX CBOWCTB ANNUTENbHO pabo-
Tawuiero metanna;

- NOBEPOYHOro pacyeta Ha NPOYHOCTb 3/IEMEHTOB 060pyA0BaHUS;

- pacyeTa OCTATOYHOrO pecypca 3/IeMeHTOB 3HepProo6opyAoBaHusl, paboTalLero B yc/0BUAX Noasyye-
CTVU WA LUKINYECKOTO HarpyXxeHus.

[na oueHkn TemnepaTypHbIX PEXMMOB 3KCnayaTauuy 3NeMeHToB o06opyaoBaHus, paboTalumux B ycno-
BUSAX MON3IYYECTU, A0/MKEH ObITb OPraHN3o0BaH COOTBETCTBYHOLWMIA KOHTPO/Ib. BbiGOp MecTa yCTaHOBKU CpefCcTB
n3MepeHunii Ao/mKeH 6bITb cornacoBaH ¢ nabopatopueli (rpynnoiil) MeTasnsioB M YyTBEPXAEH PYKOBOAWUTENEM
T3C.

8.2 IcXoAHbIMM AaHHBIMU ANA onpeAesieHns 0CTaTOYHOro pecypca 3/1IeMeHTOB 060pyA0BaHUSA SBNAKOTCS:

- YCNOBMSA 3KCNyaTauuy 3a Becb NpeflecTBYWMiA cpok cnyx6bl (pakTnyeckas Temneparypa, Hapa-
60TKa 3a BCe rogpl akcnayarauumn, kosiebaHns AaB/eHUs U YACIO0 NYCKOB M3 pPa3/InYHbIX TEMI0BbIX COCTOAHUIA);

- TeOMeTpUYECKMEe pa3Mepbl 3/1IEMEHTOB 3HEPro060OpyA0BaHMS U AMHAMUKA UX U3MEHEHWIA 3a npepale-
CTBYHOL WA CPOK CNyX6bl;

- PU3NKO-XMMUYECKNE, CTPYKTYPHbIE, MEXaHWYECKME U Xapomnpo4Hble CBOWCTBA ANMTENbHO paboTato-
Lero Metasnnia, MUKPOMOBPEXLEHHOCTb HA MOMEHT MPOAJIEHUSA CPOKa ero Cryxo6bl;

- pe3ynbTatbl 4edEeKTOCKONMYECKOrO KOHTPOSS;

- Apyrve OONOSIHUTENbHbIE AaHHble, XapaKTepHble A1 KOHKPETHOro 3fieMeHTa 060pyaoBaHuS.

8.3 K akcnnyaTauuy cBepx pacyeTHOro (MapkoBOro) pecypca AonycKalTca 3/1eMeHTbl TypOuHbl, meTann
KOTOPbIX YA0B/IETBOPSAET KPUTEPUSM OLEHKM COCTOSHUSA, NPUMBEAEHHbIM B pasgene 10, npyu MON0XUTENbHbIX
pe3ynbTaTax pacyeTa Ha NPOYHOCTb M OMpPeAEeseHnss OCTaTOvyHOro pecypca.

8.4 CneuunanuavpoBaHHas opraHusaums NpoBOAUT HA OCHOBAHWW UCCMeAoBaHWii U AaHHbIX Blajenbla
o060pynoBaHNs aHanM3 COCTOSIHUA ANMTENbHO paboTalwero Mmetanna u cocTaBsieT 3KCNEPTHOE 3aK/lvYeHne
0 BO3MOXHOCTU 1 YyCNOBUAX AaNbHelWen akcnayaTauum obopyaoBaHums. Ana NnoaroToBKU 3akovYeHus cneyn-
ann3npoBaHHble opraHn3auuMn UCNonb3yT pe3y/ibTaTbl KOHTPONSA W APYTMe AaHHble, UMelWwnecs y Bnagenb-
ua obopypoBaHus, Npy NONYYEHUN KOTOPbIX BbIIN cobnoaeHbl TpeboBaHua HA.

8.5 lMpu NoMoXnTeNbHOI OLEHKE BO3MOXHOCTU AanbHeilwel akcnayaTaynun obopygoBaHusa cneyuanm-
3 poBaHHas opraHu3auua paspabaTbiBaeT M BHOCUT B 3ak/l04YEHUE HOMEHKNATYpy U 06beMbl KOHTPOAs 060-
pyZoBaHuUs, YC/IOBUSA €ro akcnayaTtayuu.

Ha ocHoBaHUM BbIBOAOB M peKOMeEHAaLMnii 3KCMEPTHOrO 3akM4vYeHus cneynann3mpoBaHHON opraHusa-
UMM Bnagenew cocTaBnseT pelleHue, cofepxaliee B CBOE MOCTAHOBAAWLLENA YAacTW KOHKpPeTHble npeano-
XEHMA NO YCNOBMSAM M CpoKaM MPOAJIEHUsA 3KcnayaTauunm o6opygoBaHus. Mpumep ohoOpMAEHUS pelleHns
npuBeAeH B NpUIoOXeHUn b.

8.6 lMpu oTpMUaTENBHOM 3aK/OYEHUN CMeLManM3npoBaHHOi opraHn3aynmn 0 BO3MOXHOCTU fabHelw el
aKcnayatauum aHepreTmyeckoro obopynoBaHns Bnageney o060opyaoBaHus nocsie NPOBeAEeHNSS PEMOHTHbIX pa-
60T WM BOCCTAHOBUTE/ILHOW TepMMUYeckoii 06paboTkM npeacTaBaseT ero NOBTOPHO B CNeLuasM3npoBaHHYH
opraHusauuio, Kotopas gana oTpuuaTtesibHOe 3akal4veHne, A5 PacCMOTPEHUA U NOATOTOBKU 3aK/I4YeHUs 0
BO3MOXHOCTU M YCNOBUAX fasibHENLWER 3KcnyaTauum aHepreTu4eckoro o6opyaoBaHuns.

9 MNMopsA0K NPOBEEHNSI KOHTPO/IA U UCC/ie0oBaHuii metanna

9.1 NS OUEHKM COCTOSIHUSA OCHOBHOIO MeTasisla U CBapHbIX COeAMHEHNI 31IEMEHTOB TYpOUH M UX Npu-
rogHoOCTU K ganbHelwei akcnayaTauuyM NpoBOASAT KOHTPOMb U UCCefoBaHMe MeTasfia Bblpe30oK KOPMNyCHbIX
Aetanein n NPOTOYHbLIX YacTell TypOUH.

9.2 lMpu npoBeAeHNN KOHTPONS MeTassa KOpnycHbIX getanein TypbuH cnegyeT cobagaTb cnegyoouwue
yC/0BUSA:
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- ONS OLEHKM HaAEeXHOCTW IMTOro MeTassia us getanu, cogepxallen TpewmuHy nnm nmerweii BbiI6opky
rny6unHoi 6onee 40 % TONWMWNHbLI CTEHKKN, CnefyeT Bbipe3aTb 3aroTOBKY, MO3BOMSAIOLWYHO N3roTOBUTL ABa 06pas-
ua pasmepammn 10 * 10 * 55 mm. Bbipesky cnegyet genaTtb Kak MOXHO 6MMKe K TpeLiMHe Mo 3cku3am cneyu-
ann3npoBaHHOW OopraHM3auum uam opraHu3aunun — M3roToBUTENSA TYPOUHBI;

- 13 3aroToBKM M3roTaBnnBaloT o6pasubl C 4BOVHbIMW HaApe3amu A5 onpefenieHns KpUTUYecKoro pac-
KpbITUS npu paboyeii TemnepaTtype u ropsyein TBepAoCTU B COOTBETCTBUM C pPUCYHKamm 1um 2.

PucyHok 1 — YgapHblii obpasel, ¢ AByMSl Hagpesamu

MpumevaHunsa

1 [1Ba napannesnbHbIX Hagpe3a, PacnosioXeHHbIe B CPEAHEN YacTn OQHON 13 GOKOBLIX CTOPOH obpasua nepneHau-
KYNISIPHO K €ro NpoA0sIbHON 0CK, HAHOCAT C MOMOLLLI gope3bl TonwmHoi (0,5 +0,1) mm; rnybuHa Hagpesos (5,0 + 0,5) M,
pacctosiHue mexay Humm (5,0 £0,1) Mw.

2 OguH Topey, o6pasua fo/MmKeH ObiTb 6a30BbIM 1M 06paboTaH ¢ unctoToin Ra = 0,16. PaccTosiHe [0 HaapesoB
[O0J/DKHO OTCUMTLIBATLCS OT 3TOro Topua. CTopoHa o6pasya ¢ 6a30BbiM TOPLOM A0/MKHA ObITb OTMEYeHa KepHoM. Mpodinnb
Ha[pe30B NPSAMOYro/bHbIA, NP 3TOM PaguyChl 3aKpyr/ieHNst B MECTEe COMPSHKEHNS AHA HaApesa U ero CTEHOK He A0/MKHbI
npesbiwars 0,025 mm.

9.3 KayecTBO noBepxHOCTN obpasua u AONYCKM Ha ero pasmepbl J0/KHbI COOTBETCTBOBATL TpeboBaHu-
M K yaapHbiMm o6pasuam no NOCT 9454,

VMcnbiTaHns Ha ygap npv pabodei TemnepaTtype BbIMOAHAKT B cooTBeTcTBUM ¢ TOCT 9454. Temneparty-
pa ncnbiTaHMa Jo/KHa 6biTb paBHa TemnepaTtype napa Ha Bxoge B kopnyc. lMpu uMchnbiTaHUW Ha yAapHblA 13-
M6 Heo6xoAMMO o6pasel, pacnonoXnTb Tak, YTOObI yaap OCyuWecTBAsSACA TOYHO nocpeanHe obpasuya. Ha 6o-
KOBOW CTOpOHe obpasua CTPOro nocpeAuHe mexay Hagpes3amu HaHoCAT pucky. NonoxeHue 6a30Boro Topua
OTHOCUTENLHO OMOP KomMpa AO0/HKHO hMKcupoBaTbCca yrnopom. LUnpuHy Hagpes3oB OKOMO UX AHA U3MEPSAT Ha
MeTannorpauyeckom MUKpocKone npu yBennyeHnn 50— 70-kpaTHOM yBE/IMYEHUM C TOYHOCTbLIO A0 0,01 mMm.

3a 6a30BYyl0 NOBEPXHOCTb NPV U3MEPEHWM LIWPUHBI KaXAO0ro M3 ABYX HaApes30oB NpuHMMalT 60KOBYHO
KPOMKY Hajpe3a CO CTOPOHblI COOTBETCTBYIOLLEro Topua: y /1IeBOro Hajpe3a — KPOMKa CO CTOPOHbI JIEBOTO
Topua, y npaBoro — CO CTOPOHbI MPaBOro. 3Ty KPOMKY BbICTaBAAT CTPOro No BepTUKan U3MEpPUTEsIbHOTo
numba mukpockona.

BTopylo TOUKy oTcyeTa A5 OnpefeneHnsa LWNPUHbLI Hagpes3a ycTaHaB/MBAIOT Ha ero fHe B MecTe nepe-
Xofia OT FTOPU3OHTANbHON YacTW K pafuycy 3akpyr/ieHus, npuyem pasHuua BbICOT TOYKM OKOHYAHWA AHA Hapj-
pesa u ero nNjockoi 4YacTu He Ao/mkHa npesbiwartb 0,03 MM (CM. PUCYHOK 2).

12
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a) [lo ucnbiTaHus 6) Mocne ncnbiTaHWA

pO1, Po2 — WIMPUHA HepaspyLIeHHOro Haapesa, Bbi6rpaemasi B 3aBUCMMOCTU OT 6a30BOr0 TOpua, MM

PucyHok 2 — Cxema M3MepeHust KpUTUUYECKOr0 PackpbITus (Havaso)
3HaueHue KPUTMUYECKOTo packpbiTus 5C MM, BbIYUCASIOT Mo hopmye

SHC P (1)

roe Po — HavyanbHas WMpUHA HEPa3pyLLEHHOro Haapesa, MM;
PN — WwiMpuHa TOTO Xe Haapesa Moc/ie UCMbITaHUsl, MM, BbluUCsieMas no popmyne

2
P*" cosa* ©)

roe h — 3HaueHue Mpoekuuy AHA Hagpesa Ha ropu3oHTasb, MM;
a — yros noeopoTa AHa Hagpe3a OTHOCUTE/IbHO FOpU3OHTasN.

9.4 Vi3amepeHune packpbiTUa Nocfe UCNbITaHWA OCYLEeCTBAAIOT Ha NOMMPOBAHHOW M NPOTPAaB/EHHON Nno-
BEPXHOCTM NOMIOBUHKM yAapHOro obpasua C HepaspyleHHbIM Hagpe3oMm. TpaButenb — 3 %-Hblii pacTBop
a3oTHoli kucnotel (HNO3) B cnupTe. Mpu WANGOBKE A0MKEH ObITb CHAT CNOA ToNWwMHON 1,5—2,0 MM.

MpaBnNbHOCTb MPOBEAEHHOIO UCMbITAHUA NPOBEPSAIOT NYTEM U3MEPEHUS PACCTOAHUSA MEeXAY PUCKOR n
Kpaem n3nioma. OHO He A0J/1XHO npesbiwaTts 0,3 MMm.

HeypnosnetsopuTesibHas nokanbHas nNnacTUYHOCTb 06bIYHO HabNwaeTca Npyu HaIU4YMm B MUKPOCTPYK-
Type 50 % n 605ee y4yacTKkoB ¢ 6ENHUTHOW OpueHTayuei.

M3mepeHua npoBOAAT WHCTPYMEHTANbHLIM UAW MeTannorpauyeckuMm MUKPOCKOMNOM C TOYHOCTbIO [0
0,01 mm.

BennunHy KpMTUYECKOro packpbiTUS ONpefensanT Nno HepaspylweHHOMY Hajpes3y Kak pasHOCTb Mexay
WMPMHON AHa Hagpes3a nocsie UCNbiTaHWA U ero HayasbHOWN LUMPUHOW.

B03MOXHO, 4TO nocne ucnbiTaHMA B fHEe Haapes3a He 6GydeT TpewwuH. Torga usMepeHue KOHEeYHOW LWun-
PUHbLI Hagpe3a WAEHTUYHO U3MEPEHUI0 B UCXOA4HOM COCTOSIHMW. Ecnn no Hapgpesy npous3owno YacTuyHoe
paspyweHue obpasua, Npy M3MepeHnn BaXKHO He BK/IYaTb B LUMPUHY Hagpesa 3a3opbl, obpasylowmecs npu
pacnpocTpaHeHuu TpeluHbl. OTO CBA3AHO C TEM, YTO 6narogapsa NPAMOYrosibHOMY NPodual0 Haape3oB Haf-
pbIBbl /IOKANN3YIOTCA B Yrnax CONpsXeHnsa AHa WU CTeHOK Haapesa. Ana obneryeHns obHapyXXeHns HagpbIBOB
no AHYy Hajpesa cregyeT UCNoJsb30BaTb pasMyve B LBeTe y AedOPMUPOBAHHOIO AHa Hajpesa Uy noBepx-
HOCTM pacnpocTpaHeHusa TPeLnH, n3Mepsasa TO/IbKO TEMHbIE Y4yacTKu, TO eCTb TO/IbKO AHO Hajpesa.

Mpu BbINOMHEHUN BCeX TPe6OBaHUI TOYHOCTb ONpeAesieHNs PackpbiTUs cocTaBnseT He meHee 15 %.

N3mepeHune WMPUHbI AHA Hajpes3a nocfe UCMbITaHMA BKIOYaeT B cebs onpefesieHve yrna nosopota
[Ha Hagpe3a OTHOCUTE/IbHO FOPU30HTa/IM M 3HAYEHUSA NPOEKUUN AHA Hafpe3a Ha ropu3oHTaslb.

9.5 TBepaocTb No BpuHennto npu paboyeil Temnepatype M3MepsloT TBepaomepom. Mpu npoBeAeHun
UCMbITAHNA MPUMEHSAT Harpy3ky 7500 H, wapuk gnameTpom 5 MM, Bblgepxka Ao/mkHa cocTaBnsate 30 c.
M3mepeHna npoBoAAT Ha NOMIOBMHKAX yAapHbIXx 06pa3uoB. HAHOCAT He MeHee Tpex OTneyaTKoB Ha KaX[oMm
obpasue.
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9.6 Mpu KOHTpPONe meTanna fgeTasneil NPoTOYHON YacTu TypbuH crnepyeT cobnwgate TpeboBaHKA, onu-
caHHble B 9.6.1—9.6.5.

9.6.1 KOHTpOnb poTOpPOB NapoBbiX Typ6uH npoBoguTcA nabopartopusamu naum cnyxbamu meTansioB op-
raHnsauuii—BnagenbueBs 060pyA0BaHNS, PEMOHTHbBIMW U MHBIMW OpraHusaunsmMu, aTTeCTOBaHHbIMU B ycTa-
HOB/IEHHOM MopsAKe.

9.6.2 Mpn KOHTPOSIE ANCKOB (PUKCMPYIOT Hannyme ob6LEeN N A3BEHHON KOPPO3MM, KOPPO3MOHHOrO pac-
TPEeCKMBaHUsA, 3p0O3nn, CNeJoB 3afeBaHUA U APYTMX MEXAHUYECKUX MOBPEXAEHWIA.

9.6.3 lMpu KOHTpOne gvadparM 1M HanpabBAAOLWMUX N0NATOK (PUKCUPYIOT Hannuue 3ageBaHuii U Apyrux
MeXaHW4eCKMX NOBpeXAeHnin 060408 1 NONATOK, TPELMH, 06Leli 1 A3BEHHO KOPPO3uK, 3p03nKN, OCTATOYHON
ngedopmauunu guagparm.

9.6.4 MNpu KOHTPOsie pabounx nonatok PUKCUPYHT Hanuune TpewuH, cnefoB 3a4eBaHunini u Apyrux me-
XaHUYeCKNX MOBPEXAEHW, KOppo3nun, 3po3nn, octaTouHon gecdopmaynmn (yaMHEHMe, pa3BoOpoT, BbIXOA W3
psga); NpOBEPSAT Ka4ecTBO KPEMN/IeEHUs /10MaTtok, COCTOAHME 3aknenok. [ns fonatok nocnefHux cTyneHem
TYpOUH OUKCMPYIOT HaU4me NpoTUBOIPO3NOHHBIX NIACTUH.

9.6.5 Mpn KOHTpone GaHgaxei (MOKPbIBHbIX U MPOBOIOYHbIX) OUKCUPYIOT Ha/nune TPELWKUH, cneaos 3a-
L€BaHNSA, KOPPO3UU, MEXAHUYECKNX MOBPEXAEHUNIA.

10 KpuTtepuun OUEHKM COCTOAHUA MeTasina

10.1 KopnycHble getanu Typ6buH

10.1.1 3HayeHusa nokaszartesiein 4N MapoK cTaneil KOpnycHbIX Agetasnein TypOUH B COOTBETCTBUM C TEMNe-
paTypoi ucnblTaHa npuBeAeHbl B Tabnuue 4.

Tab6nuuya 4 — 3HaueHVss Nokasatesnei AN Mapok cTaneil KopnycHbIx aeTaneli TypoyH B COOTBETCTBUAM C TEMMNepary-
POiA MCMbITaHNSA

3HayeHus nokasatens An8 Mapok

n Temnepartypa
oKazartenun °C
nuenbiTanus, 15XIM1PN 20XM® /1 20XM/1
Mpepen Tekyyectn, Mla, He MeHee 20 255 245 220
[lonsa BA3KOM cocTaBnAwoLWEen B M3fioMe yaapHoro 150 100 100 100
obpasua LWapnm (KCV), %, He meHee
80 50 50 50
YpapHas BaskocTb (KCV), kx/M2, He MeHee 150
300 300 300
80

Kputnyeckoe packpbiTve npu yaapHOM Harpyxe- Temnepatypa
HUW, MM, HE MeHee napa Ha BXO- 0,25 0,25 0,25
ae B TypOuHy

["opsavas TBepaocTb, Mla, He meHee TemnepaTtypa
napa Ha BXO- 850 950 900
e B TypouHy

TBeppgocTb, HB, He meHee 20 145 140 115

Konnuectso nop nonsyyectv guameTpom 6onee
2 MKM B 04HOM rone 3peHus npu 500-kpaTHOM 20 3 5 5
yBenmueHuu, He bonee

10.1.2 dakTuyeckas cpefHAs CKOPOCTb pocTa TPeLLUHbl 38 MEeXPEMOHTHbIV Nepuoj He f0/KHA NpeBbl-
watb 10 3 Mm/u.

10.2 PoTopbl TypbuH

10.2.1 XuMunyecknii coctaB, TexHosornyeckue fAedekTbl (pa3mMepbl UM KOIMUYECTBO), MaKpOCTPYKTYpa,
3arpA3HEHHOCTb HEMETAIIYECKMMY BKTOUEHUSIMU, MEeXaHWYeckne ceolictBa (B MCXOAHOM COCTOSIHUM) U pe-
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3y/ibTaTbl TEXHO/IOTMYECKMUX UCMbITAHUI CTa/M AO/KHbI YA0BETBOPATb TPEO6OBAHUAMU TEXHUYECKMUX YCNOBUIA
(VN MHOTrO AOKYMEHTA) Ha MoCTaBKy.

A Takxe Ha BCell MOBEPXHOCTM He fonycKawTcs:

- TpewwuHbl rnybunHoin 6onee 1 mm;

- KOPPO3MOHHbIE A3BbI;

- HaApbIBbI;

- cnepfbl 3p03MOHHOI0 U3HOCA;

- 3aeBaHuii N MeXaHN4YeCKNX NOBPEXAEHWIA;

- rpybble puckn 1 cnefbl 3/1EKTPOIPO3UM HA MOBEPXHOCTM LIEeK B MecTax nocajkM NOALWWNNHUKOB;

- rpybble pUCKM Ha NMPU30HHbIX MOBEPXHOCTAX OTBEPCTUI Mo 60NTbl HA NonymydTax, NpeBbILAKLWLUX
HOPMbI OpraHu3auuy — U3roToBUTeNns TypOuHbI.

10.2.2 HopMmbl OLEHKM KayecTBa MeTasnsa B palioHe 0CEeBOro KaHana:

- ocTatoyHas gecopmauns, M3MEpPEHHAas CO CTOPOHbI OCEBOr0 KaHasja, He AOo/hkKHa npeBbiwatb 1 %
AnameTpa 0CeBOro KaHana ansi potTopos u3 ctanein 25X1M1 A (P2, P2MA) n 0,8 % ans poTopoB M3 cTanei
ApYrux mMapok;

- CpepHsasa CKOpOCTb NOM3y4YecTu, onpeaesieHHas Mo pesynbTatam ABYX U 60n1ee U3MepeHuii, He foKHa
npesbiwaTtb 0,5-10-5 %/u gns poTopoB u3 ctanein 25X1M1PA (P2, P2MA) u 0,4-10-5 %/4 gna poTopoB K13
cTanen gpyrux mapok;

- B 30He C pab6oueli Temnepatypoii metanna 400 °C un 6onee He AO/MKHO ObiTb OAUHOYHBLIX PaBHO-
OCHbIX MeTannypruyecknx gedekros ¢ guametTpoMm 3 MM U G0iee U CKOMNSIEHUn 6onee MesIKUX PaBHOOCHbIX
pecektoB B KonnyecTtse 60nee 10 wr. Ha naowagn 60 cM2. ToueyHble gedhekTbl pasmepom meHee 1,5 MM He
yuuTbiBaKTCH;

- He JO/MKHO ObiTb KOPPO3NOHHbLIX MOBPEXAEHUA rNybuHok 6onee 2 Mm;

- He JOonycKaeTcs Hanmume MPOTSXKEHHbIX TPELWMHONOA06HbIX AetheKToB r1ybunHoli 6onee 1 mm.

10.2.3 B 06beMe NMOKOBKM He AonyckakwTcsa AedeKTbl, pa3Mep, KOIMYECTBO KOTOPbIX NO CONOCTaB/IEHUID
C N/IOCKUM OTpaxaTesiem NpeBOCXOAAT 3HAYEHUs, ykasaHHble B Tabnuue 5.

Tab6nunya 5— donycTMMble 3Ha4YeHUs1 AedEKTOB B 0ObEME MOKOBKM

Avaverp aecherra, MecTo aecperra O MO o ROTCTA00 KOneCTEO
Jo 2 He yuutbiBatoTcA
B 060ux KoHUax poTopa 50 30
OT 2 A0 4 BK/THOM. Ha ogHoii npsiMoid, napasi- 0 -
NenbHON ocu poTopa
B ogHOM pagunasibHoM 15 20
OT 4 f0 6 BKHOU. HarnpasneHnn
B palioHe 604kM Bonee 50 10
Cs. 6 He ponyckatoTca

10.2.4 CteneHb cheponaunsauun (guddepeHunaLm) BTOpPo CTPYKTYPHO cOoCTaBnsLwWwen B meTanne
BbICOKOTEMMNEpaTYypPHbIX CTyneHeli poTopa He A0/kHa npesbiwaTb 3-ro 6anna no wkane chepoungunsaumm
nepsavta B yrnepogucTbiX U HU3KONErnpoBaHHbIX ctansax (npy 1000-kpaTHOM yBe/nMYeHUn MuKpockona) (cwm.
npunoxeHue B).

10.2.5 TBepaocTb MeTanna potopos u3 ctanein 34XMA, 25X1M1 ®A (P2, P2MA) n apyrux fomkHa 6biTb
He Hmke 180 HB, kpome poTopoB M3 cTann 20X3MB® (3M415), ana KOTOpbIX TBEPAOCTb A0/KHA ObiTb He
Hxe 200 HB.

10.2.6 Mporn6 Bana He AO/MKEH MpeBbilaTb 3HAYEHUS, YCTAHOB/IEHHbIE 3aBOA0OM— N3roTOBUTENEM Typ-
GUHbI.

10.2.7 MNpw Hey[OBNETBOPUTENbHbIX pe3ynbTaTtax KOHTPONS BO3MOXHOCTb M YC/10BUA AafibHellwen akc-
nayatauum potopa onpefensiT cneynann3mpoBaHHbie opraHusaunm.
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10.3 Kpenex

10.3.1 B KpenexHbIx getansax pa3beMHbIX COefUHEHUI He AonyckalTcs cnepywowmne gedexTb:

- TPELWUHbI;

- BbITATMBAHUA pe3bbbl;

- pBaHble MecTa, BblKpawuBaHWe HWUTOK pe3bObl rNybuHoii 6onee 1/3 BbiCOTbl nNpochunsa pesbbbl unm
ONMHOI 6onee 5 % o6uein gnnHbl pe3bbbl N0 BUHTOBOW NMHWK, @ B O4HOM BUTKE — 6Gonee 25 % ero ANuHbI;

- OTK/IOHEHWE OT NpsMosinHeliHocTn 6onee 0,2 MM Ha 100 MM A/IUHbI;

- NOBpexXAeHue rpaHeil 1 yrnoB raek, NPenAaTCTByOLEee 3aTAXKKE KPENexHoro usgenuns, uim ymeHblue-
HME HOMWHAa/IbHOTO pa3Mepa nog ka4 6onee yem Ha 3 %;

- BMATUHbI TNy6uHoin 6onee 1/3 npodmnsa pesbobl.

10.3.2 OGHapyXeHHble 3ayCceHubl, BMATUHbI TNyO6UHOI MeHee 1/3 BbiCOTbl Npodnasa pesbbbl U ANHON
MeHee 8 % ANUHbI pe3b6bl, a B 04HOM BUTKE MeHee 50 % ero gnuvHblI cnefyeT ycTpaHUTb NPOTrOHKOW pe3bb60o-
Hape3HbIM UHCTPYMEHTOM.

MoBpexaeHua rnagkon vactn wnunek (6oONTOB) YyCTPaHAKT MexaHu4vyeckoil obpaboTkoil. JonycTtumoe
YMEHbLUEHNE AMamMeTpa He JO/HKHO npeBbiwaTtbh 3 % OT HOMWHa/bHOro. LLlepoxoBaToCTb NOBEPXHOCTU — He
xyxe R z- 40.

10.3.3 Xumunyeckuii coctaB U MexaHu4yeckme CBONCTBA MeTanna Kpenexa LO/KHbl YA0BIeTBOPATb Tpe-
60BaHMAM HaUWOHaNbHbIX cTaHgapToB (B yacTHocTu, TOCT 20700) M TEXHUYECKUX YCMIOBUIA HA NOCTaBKY.

10.3.4 OcTtato4yHasa gecopmauunsa He AO/MKHA MpeBbIWaTbh HOPMbl, YCTAHOB/EHHbIE 3aBOLOM — MW3rOTO-
BUTENEM TYPOUHBbI.

10.3.5 TBepaocTb MeTanna [O/HKHA COOTBETCTBOBATb TPe6GOBaHUAM K MCXOAHOMY COCTOSIHUK B COOT-
getctBun ¢ NOCT 20700.

10.4 JTonaTku

10.4.1 Pa6ouue u HanpaBaswoLwme nonaTkm AOMKHbI YA0OBNeTBOPATbL TpeboBaHuam FOCT 34497.

10.4.2 Koppo3uoHHble noBpexaeHns paboumx nonatok, paboTawwmnx B 30He da3oBOro nepexoga Typ-
6WH, He AO/DKHbI npeBbiwaTb TpeboBaHuii TOCT 34497.

10.4.3 BennynHa 3poO3NOHHOrO M3HOCAa S1I0NaToK He A0/DKHA MNpeBbllaTtbh AOMyckaemMylo 3aBOAOM— U3-
roToBuTENEM TYPOUHBI.

10.5 HacapgHble gucKkn poTopoB

10.5.1 XumMwuyecknii coctaB, TexHonorunyeckne aedektbl (pasmepbl M KOMMYECTBO), MaKpOCTPYKTypa,
3arpsA3HEHHOCTb HEMETA/I/IMYECKUMIY BKIHOYEHUAMN, MEXaHW4Yeckme cBolicTBa (B MCXOAHOM COCTOSIHUM) U pe-
3yNbTaTbl TEXHO/IOTMYECKMX UCMbITAHUI CTa/n AOMKHbI YA0BNETBOPATb TPE6OBAHUAMU TEXHUYECKMUX YCNOBUIA
(M MHOTO AOKYMEHTA) Ha MOoCTaBKY.

Ha HapyXHOIn NOBEPXHOCTU AMCKA AO0J/DKHbI OTCYTCTBOBATb TpeLWMHONOLOOHbIE AedekTbl ry6uHOK 60-
nee 1 MM B cnegywLmnx Mecrax:

- B pailoHe ranTtesbHbIX NEpPexoaos,

- B pailioHe pasrpy30o4HbIX OTBEPCTUIA,

- KPOMOK 3aK/1eno4HbiX OTBEPCTUIA,

- Ha nocafou4Holi NOBEPXHOCTH,

- Ha MOBEPXHOCTAX LINOHOYHOrO nasa,

- Ha rpe6He o6opa.

Kpome 3aToro, He gonyckawTcsa cnefibl 3p03UOHHOI0 M3HOCa, 3afeBaHNUil, 31EKTPO3PO3NN, HAAPbIBHI.

10.5.2 HopMbl KOPpPO3MOHHOW MOBPEXAEHHOCTN AMCKOB, paboTalwliMx B 30He ha30BOro nepexoga Typ-
6MH — corsiacHo Tpe6oBaHNAM HOPMAaTUBHbIX JOKYMEHTOB, AENCTBYOUWMM Ha TEPPUTOPUM rocygapcTea, npu-
HABLUEro HacToAwmi ctaHaapTl).

1) B Poccuiickoii ®epepaunn aeiicteyet P/, 34.30.507—92 «MeTognyeckre ykasaHus no npefoTBpaLLeHnio KOppo-
3UOHHbIX NOBPEXAEHWI ANCKOB M IONATOYHOrO annapara napoBbiX TYPOuH B 30He (ha3oBOro nepexosar.

16



FOCT 35221—2024

MpunoxeHne A
(06sa3aTenbHOE)

Mpumep ochopmneHuns 3aknueHnii KOHTPONS meTanna
Al O6wume cBefeHus no TypbuHe

Hapab6oTka Ha

CTaHUMOHHBI PervncrpaymoHHbIii o [ara
3aBofckoli Homep [LaTta nycka, rog MOMEHT o6cnesoBa-
HOMep HOMep N3roToBneHnsa, roa
H¥A, y/nyck
A.2 ®opma 3anucu napameTpoB TYPOUHbI
TypbuHa
(Tmn Typ6uHbI)
V3rotoeneHa B
(opraHu3aymsa-n3rotosuTesnb)
PacueTHble napameTpbl napa Ha Bxofge:
BUB/A,
haBrieHne Krc/cm2
Temneparypa °C
BUCA
AaBneHue Krc/cm2
Temneparypa °C
BUHA,
JaBneHue Krc/cm2
Temneparypa °C
A.3 PesynbTartbl KOHTPONSI METa/1a pOTOPOB TYPOUH
OpraHu- Hannune MocnenHwii KOHTPONb
Hannune o
3aumnsa-uns- LnuHa noorvéa 3aneBaHni, CocTtosiHne
Tun potopa  rOTOBWTESb, P mMexaHuyec- 0CeBOro PesynbTar,
o poTopa, MM B MM, MO
3aBO/CKON ropam KMX NOBPEeX- KaHana [ara, rog MeTtopn onuncaxve
Homep neHnit nedekToB

HauanbHuk naGopatopum MeTa/I/I0B

HayanbHWK KOTNOTYPBUHHOIO Lexa _
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A.4 PesynbTarbl KOHTPO/ISA NNTLIX AeTanei

HavanbHuk nabopaTtopuv MeTanios

HauanbHWK KOTIOTYpGUHHOIO Liexa _

A.5 Pe3ynbtarbl KOHTPO/A MeTanna HacafHbIX AMCKOB

Howmep "
Tun poTtopa CTyneHm Hapa6oTka, 4 BusyasnbHbIi oCMOTP Pe3ynbTatbl 4edeKTOCKONNYECKOro KOHTPONs
KoopaunHaTtsl
Hanuune MeTog, KoHTponupye- PA
L Kopposus 1 pasmepbl
3aeBaHuni KOHTpONA mas 30Ha
nedekTos

18

HauanbHuk naéopaTtopui MeTansioB

(®NO, nognwuce)

HauanbHUK KOTNOTYPGUHHOTO Liexa

(®NO, nognwuce)

A.6 Pe3ynbTaTbl KOHTPONA MeTania pabounx 1onaTok

o Pe3ynbTaTbl AeekToCKonMYeckoro
BusyasbHblii ocMOTp

KOHTpPOIA
s
T T
©
s g g s x S 2 =
=
= 2 = 3 Ss 09 O Ss < 5] s s
Q 3) o o O oSz e == = = =% T 3 =
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o T o I} = ©
T I o I X So®cC O © o o E F [
Q o o = N OwvcC = e o
o s c c = [ s =
= T =

HauanbHuK nabopaTtopun MeTasnioB

(®NO, nognuce)

HayanbHUK KOTI0TYPOUHHOTO Liexa

(®NO, nognuce)
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A.7 PesynbTaTtbl KOHTPONSA MeTasina gnadparm

o Pe3ynbTaTbl 4eg)eKTOCKONNYeCcKoro
Bu3yasibHblii OCMOTP

KOHTpONS
© =
g 8 g E 2
x
I = g = Sz X z o g
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HauvanbHuK nabopaTopum MeTasios
(®NO, nognuchk)

HauanbHWK KOTI0TYp6GUHHOIO Liexa

(PUO, noanuce)

A.8 Pe3yfbTaTbl KOHTPO/ISI NaponepenyckHbIX TPY6 TypOUHbI

HauanbHuK naéopaTtopun MeTansioB

(P10, noanmceb)

HauasibHMK KOTNOTYpPGUHHOTO Liexa

(MO, nognucek)
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MpunoxeHvne b
(pekomeHpyemoe)

Mpumep ohopMIEHUSA peLlEHNSI MO YCTAHOB/IEHNIO BO3MOXHOCTU
N CPOKOB AanbHeliWwei akcnayarayum

PELUEHNE
Mo YCTAHOB/IEHUIO BO3MOXHOCTW M CPOKOB AasbHelllen akcnayarayum

(Typ6buHbIl, naponepenyckHbIX TPY6 TypOUHbI)
L

"NaBHbIA NHXEHepP

HauanbHVK KOTIOTYpP6UHHOIO Liexa

HauanbHuk nabopatopum MeTasioB

MpeacTtasutens

paccMoTpenu NpeacTaBieHHYo CNefyioLLy0 TEXHUUYECKYH AOKYMEHTaLMIO:

1 Moppo6Has TexHNYeckass XxapakTepucTvka 060pyaoBaHus

2 Mopapo6GHoe onvcaHue YPoBHS TEXHUYECKOTO COCTOSHUS 060pYA0BaHUS HA MOMEHT 06C/Ie[0BaHMS

MepeuncrieHHas TexHWYeckasi OOKYMeHTauusi M o6beM paGoT, MPOBEAEHHbIX Mpu 06CNef0BaHWN, COOTBETCTBYET
TPe6oBaHMSIM HACTOSILLLEro cTaHaapTa.

AHann3 pesynbTaToB 06CNEeAOBaHNs, OTPAKEHHLIX B MPEACTAB/IEHHON TEXHWYECKON [OKYMEHTauuu, MOoKasbiBaeT,
YTO KayecTBO MeTa/ia yA0BNeTBOpsieT TpeboBaHUAM TEXHUYECKMX YCOBUIA,
WHCTPYKUMIA, LMPKYNAPOB U APYrUX AUPEKTUBHbIX AOKYMEHTOB.

Ha oCHOBaHUW BbILLIEN3/IOXEHHOTO PeLLEeHO:

1 PaspelumnTb gasibHewy aKkcnayataumio TYpOuHbI CT. Ne C napameTtpamn napa
Ha Bxoge: P = krc/em2, T = °C Ha 4yacoB C CyMMapHOIi HapaboTKoiA KasleHA4apHbIX YacoB
( 3KBMBA/IEHTHBIX 4acoB).

2 MMaponepenyckHble Tpyobl TYpOWHbI cuMTaTb MPUroAHbIMKM K dasibHelilein akcnayaTauum
Ha yacoB C nMapameTpamu napa P = krc/em2, T = °C C CymMmapHoii HapaboTKoi

Ka/1IeHAapHbIX 4acoB ( 3KBVBaJ/IEHTHbIX YacoB).
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MpunoxeHne B
(06sa3aTenbHOE)

LWkana cchepongmsanmn B yrnepoaucTbiX U HU3KONETrMpOBaHHbIX CTanax
(B 1000-KpaTHOM yBe/IMYEHUN MUKpOCKOoMa)

Ta6bnuya Bl

Bann nameHeHwui

CTagus CTPYKTYPHbIX U3MEHEHWI OCO6EHHOCTN MUKPOCTPYKTYPbI MUKPOCTPYKTYpbI

®epput 1 nepnut. MNepaut
UMeeT NnacTyHyaToe CTPOEHNE

Heb6onblan cteneHb cdepo-
namsauun. LiemeHTnT nmeet
chopmMy npenmyLLEeCTBEHHO
cheponaoB 1 Npyu HeGONbLUIMX
YBEUYEHNAX BbIMNSAANUT TOUeY-
HbIM

Bonblas, yem gns 6anna 2,
AndhdepeHLMpoBaHHOCTb
nepauTa u Hannune HebobLIOo-
ro konuyectsa 060co6/1eHHbIX
CTPYKTYPHO-CBOGOAHBIX cdhe-
pouaoB LEMEHTUTA, pacnosno-
XXEHHBIX M0 rpaHnLam 3epeH

depputa
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OkoHuyaHve Tabnuupl B. 1
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CTaans CTPYKTYPHbIX M3MeHEeHUi

OCO6EHHOCTU MUKPOCTPYKTYPbI

3HaunTenbHasA crTeneHb cde-
pounansaumn. 'paHuupbl 3epeH
nepauTa pasmbiTbl, UMEETCH
60/bLIOE KONMYECTBO KPYMHbIX
060COBMBLUMXCA CTPYKTYpP-
« HO-CBOBO/HbLIX CCDEPOUIOB
W T LY w LeMeHTUTa, pacnosioKeHHbIX Mo
rpaHuuam 3epeH hepputa

3HaunTenbHasa cTeneHb cepo-
namsauum. OTCyTCTBME TpaHuL,
3epeH nepnuTa, yBenmyeHne
pa3mepoB ctheponaoB LEMEHTU-
Ta, PacnooXeHHbIX Ha nepu-
doepun 3epeH

MonHaa cdepogmsaums. Tunuy-
HOe yKpernneHue LeMeHTUTHbIX
cdpepounsios, PacnoioXeHHbIX
Mo rpaHvLamM 3epeH thepputa

Bann nameHeHwui
MUKPOCTPYKTYpbI
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YAK 621.165:621.7.08:006.354 MKC 27.040

KntoueBble cnoBa: naposasi Typb6rHa, KOHTPO/b MeTanna, Pecypc napkoBblii, NON3yYecTb MeTas0B
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