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FOCT ISO 13679—2023

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH AkunoHepHbIM 06LEecTBOM «Pycckuit HayuyHO-UccnegoBaTeNnbCKUn UHCTUTYT Tpy6B-
HoW npomblwneHHocT» (AO «PycHUTW») n MK 7 «HapesHoie Tpybbi» TK 357 «CTanbHble U YyryHHbie TpyObl
1 BannoHbl» Ha OCHOBE COBCTBEHHOTO NepeBoaa Ha PYCCKUIA A3bIK aHITOA3bIYHON BEPCUM CTaHAapTa, ykasaH-
HOro B NMyHKTE 5

2 BHECEH TexHuueckum komuTeToM no ctaHgaptuzauuu TK 357 «CtanbHble W 4YyryHHble TpyObl U
BannoHbi»

3 NMPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTtudukaumm
(npotokon ot 15 nekabpsa 2023 r. Ne 64-2023)

3a NMPUHATKE NPOrorniocoBanu:

Kparkoe HavMeHOBaHWe CTpaHbl Kog cTpaHs! CoKpalleHHOe HaMEHOBAHWE HALMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTMaauum
ApmeHus AM 3A0 «HauwoHanbHBIA OpraH no craHgapTu3auum

1 MeTponorun» Pecrnybnvkn ApmeHus

Benapyck BY lNoccranpapt Pecnybnuku Benapych
KasaxcraH KZ locctangapt Pecnybnuku KasaxcrtaH
Kuprunzus KG KbipreisctaHgapt

Poccug RU PocctaHgapt

YabekncraH uz Yactangapt

4 lMpukasoM PefepanbHOro areHTCTBA MO TEXHUYECKOMY peryrnupoBaHui U MeTpornoruu ot 21 mapTta
2024 r. Ne 349-ct mexrocynapcTteeHHbld ctaHgapt FOCT ISO 13679—2023 BBeneH B AeNCTBUE B KayecTBe
HauuoHaneHoro ctangapta Poccunckon ®egepaunm ¢ 1 nioHsa 2024 .

5 Hactoawwuin ctaHgapT MOEHTUYEH MexXayHapogHoMy cTaHgapTy 1ISO 13679:2019 «Hedtanas u ra-
30Basl MPOMbIWMAEHHOCTL. Mpoueaypbl ANS UCMbITaHWA CoefuMHeHUA o6cadHblX M HACOCHO-KOMMPEeCCOPHbIX
Tpyb» («Petroleum and natural gas industries — Procedures for testing casing and tubing connection», IDT).

MexaoyHapoaHel cTaHaapT paspaboTtan TexHuueckum komuteTom ISO/TC 67 «Matepuansi, o6opyno-
BaHWE M MOPCKWE COOPYKEHWSA ONs HeTAHON, He(PTEXMMUYECKOW 1M ra3oBoi NpombineHHocTu», MK SC 5
«ObcagHble, HACOCHO-KOMMPECCOPHLIE W BypunbHble TPyDbI».

HaumeHoBaHWe HacTosLLlero ctaHgapTa U3sMeHeHO OTHOCUTENbHO HAaWUMEeHOBaHWSA YKa3aHHOro Mex-
AyHapogHoro ctaHgapra ans npueegexus B cootBercteBue ¢ FOCT 1.5 (nogpasgen 3.6).

B HacToAWMN cTaHgapT BHECEHO AOMNOMNHUTENbHOE npunoxeHue OA, KOTOpOe COOEPXUT OCHOBHbIE
nonoxeHusa APl RP 5C5 «Procedures for Testing Casing and Tubing Connections» («[Mpoueaypbl UCnbITaHWRA
coefuHeHuin oBcaaHbIX U HACOCHO-KOMMNPECCOPHLIX Tpyb»), yeTBepToe u3gaHue, 2017 r. bonee nogpobHas
WHdopMaLuua 06 3TOM 1 OPYrvx pefaKkLUMOHHbLIX U3MEHEHUSAX YKa3aHHOIo MeXOyHapOoO4HOro ctangapra npu-
BefleHa BO BBEEHUUN K HACTOALLEMY CTaHdapTy.

Mpn NpUMeHeHWM HacToALWero cTaHgapTa peKoMeHAYeTCs UCMNOMb30BaTb BMECTO CCbINMOYHbLIX MEeX-
OyHapoOHbIX CTaHOAapPTOB COOTBETCTBYOLWME UM MEXIOCYAAapCTBEHHbIE CTaHOapTbl, CBEAEHUA O KOTOPbIX
npuBeneHbl B JONOMHUTENBLHOM NpunoxeHuu b
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FOCT ISO 13679—2023

6 BBEOEH BINEPBbIE

7 HacTtoswui ctaHgapT noarotoeneH Ha ocHose MOCT P MCO 13679—2016*

Hrgpopmayus o esedeHuu 8 delicmeue (npekpaujeHuu delicmeus)) Hacmosweao cmaHdapma U usme-
HeHull K HeMy Ha meppumopuuU ykasaHHbIX ebiuie eocydapcme nybnukyemcsi 8 ykazamersax HayuoHambHbIX
cmaHdapmos, uzdagaeMsix 8 amux 2ocydapcmeax, a makxe e cemu VIHmepHem Ha calmax coomeemcmey-
FOLUX HAUUOHAaMbHbIX Opa2aHoe no cmaHdapmusayuu.

B crniyyae nepecMompa, U3MeHeHUs! UilUu OMMeHb! Hacmosiwe2o cmaHdapma coomeememayrouas UH-
chopmayus 6ydem onybrnukosaHa Ha oghuyuansHOM UHmepHem-calime Mexeaocy0apcmeeHHO20 cogema o
cmaHdapmusayuu, Memponoauu U cepmughukayuu 8 kamanoee «MexzocydapcmeeHHbie crnaHdapmbi»

* MNpukasoM PedepanbHOro areHTCTea No TEXHUYECKOMY PEerynvpoBaHuio U MeTponorum oT 21 mapta 2024 T.
Ne 349-ct TOCT P MCO 13679—2016 otmeHeH ¢ 1 uoHs 2024 .

© 180, 2019
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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FOCT ISO 13679—2023

CopaepxaHue
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FOCT ISO 13679—2023

BeegeHue

HacToawumi ctaHgapT noaroToBrneH Ha ocHose 1ISO 13679:2019, B KOTOPOM, B CBOW o4epedb, yYTEHbI
OCHOBHbIe nonoxeHusa AP| RP 5C5, 4-e usganue, 2017 r., ¢ BKNIOYEHNEM psga OOMNONHUTENBHbBIX NOMOXEHWIA.

CopepxaHue AP|I RP 5C5, 4-e uspgaHue, 2017 r., npuBeAeHO B HACTOSALLEM cTaHAapTe B AONONHUTENb-
HOoM npunoxeHun OA ¢ uenbto yaobctea nonb3osatens. [py 3ToM B npunoxeHnd JA 3Ha4eHWs 1 nokasatenu
B eanHMUax USC 3ameHeHbl Ha 3Ha4YeHUsa 1 nokasaTenn B eauHuLax CH.

Psan TepmunoB ISO 13679:2019 3ameHeHbl TepMUHAMKU, NPUMEHAEMbBIMUW B MEKIOCYAAaPCTRBEHHON Npak-
TUKE: TepPMUH «MaTepuHCcKas Tpyba» Ha TEPMWH «MCXOLHAs 3aroTOBKa», TEPMUH «yKOpoveHHas Tpyba» Ha
TEPMUH «naTpyboKk», TEpMUH «MYy(PTOBOE COEOUHEHMEY, 03HAYAKLLUA 3NEeMEHT COeAUHEHUS C BHYTPEHHEN
pe3bboM, Ha TEPMUH «PacTpyBOHbIN anemMeHT».

HacTtosawmi ctanaapT paszpaboTaH ¢ Lenblo rapMoHM3aLni C MeXayHapoaHON NPakTUKOW SKCNeprMeH-
TanbHOro NOATBEPKAEHMSA 00MacT NCNbITaTeNbHbIX M NPeaerbHbIX KPUTUYECKUX Harpy3ok Ha pe3bboBoe co-
eOVHEeHWe, UMEIOLEro pellarlee 3Ha4YeHWe npu NpoeKTUPOBaHWK 0BcagHbIX U HACOCHO-KOMMPECCOPHLIX
Tpyb, NpUMeHsIEMbIX B HEPTAHOM M ra3oBoOM NpombiineHHocTy. ObcagHble U HACOCHO-KOMMNPECCOPHbIE TPY-
Okl NogBepralT HArpy3kaMm, BKMKOYAKLWNM HAPYXHOE U BHYTPEHHEee OABNEHUNA, OCEBOE pPacTsKeHUe, OCEBOE
cxatue, M3rnb, CKpy4ymBaHme, NonepeyHble yCUunus u TemnepatypHble n3ameHeHus. BenudmHa u komBuHaums
3TUX Harpy3ok MPMBOLAT K PasfMyHbIM MexaHW3MaM pa3spylleHnsa Tena Tpybbl M pe3bDOBOro coeguHeHus.
MexaHu3m paspyLueHusi, ucnoiTaTenbHble M NpegenbHbie Harpy3kn 4ns pe3sb0Boro coeanHeHus oTnmMyaroTes,
M 3a4acTyl MeHblUue, Yem ans Tena Tpybbl, 4To TpebyeT sKCNepUMEHTANBHOIO NOATBEPKOEHNUS.

MoaTeBepxaeHWe UCMLITATENBHLIX M NpedenbHbIX HArpy30K NpedycMaTpyuBaeT UCMLITAHUS 3KCnnyaTa-
LWOHHBIX XapakTepUCTUK pe3bBOBOro coefMHEeHUs Npu 3afaHHbIX NpeaenbHbIX HAarpy3kax. Takue UCnbITaHus
rapaHTUPYIOT, YTO JKCMIyaTaLWOHHbIe XapakTepuCTUKN pe3bboBbIX COeANHEHWNI, NPUMEHSEeMbIX B Npegenax
3TUX Harpysok, OyoyT He HWKe 3KCNyaTauWMOHHbLIX XapakTepUCTUK MCMbITAaHHBIX pe3b00BbIX COeqUHEHWIA 1
OyoyT BKMtoYaTh NpefernbHble OTKITOHeHWsl pa3MepoB, MexaHWYeckne CBoMCTBa, 06paboTKy MOBEPXHOCTH, MO-
MEHT CBUHYMNBAHUA, BUO U KONNYECTBO pe3bboBOi CMa3Ku.

[na cneyumanbHbIX YCNOBWIA 3KCNnyatauuu MoxeT notpeboBaTbca NpoBeAeHUe OpYruX WCMbITaHWRA
pe3bbOBLIX COEOMHEHWIA, U B 3TOM CMNy4ae Mexay 3aKasduukoM 1 uarotosutenem ByayT cornacoBaHbl HEOBXO-
OMMble OTKITOHEHWS OT NOMOXEHWIA HACTOALLero cTaHaapTa.

PekomeHayeTcs NpoBeAeHWe WMCMbITaHWA Nof HabnogeHneM npegcTaBuTenen 3akasdnka u (Mnm) uH-
CneKkunn TPeTben CTOPOHbI.
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MKC 75.200
75.180.10

MonpaBka k MOCT ISO 13679—2023 Tpy6bl cTanbHble o6cagHble U HACOCHO-KOMMPEecCopHbie AnsA
Hed)TAHOWN M ra3oBOW NpombilwneHHocTU. MeTogbl UCNbLITAHUN Pe3b00OBbLIX COegqUHEeHUN

B kakom mecte

HanevaraHo

LOomxkHo GbITb

Mpunoxexune OA. Mog-
pasgen 5.2. PucyHok 6.
Ob6pasubl 1, 2, 3, 4, gna
«AcnbiTaHne Ha repme-
TUYHOCTb, ypoBeHb 90 %.
CMm. 7.3.2.1»

PucyHok 7. Obpasubl 1,
2, 3, 4, gpna «WcnbiTaHne
Ha TrepMeTWYHOCTb, Ypo-
BeHb 90 %. Cm. 7.3.2.1»

Mpunoxenne OA. lMoa-
pasgen 7.2. lyHkt 7.2.4
(nocne Tabnuubi 6)

[MpunoxeHue B. Pucy-
HoK B.5

https://GostExpert.ru/gost/gost-13679-2023

TS-C B cooTBeTcTBMM € 7.3.5

TS-A B cooTBeTcTBUN ¢ 7.3.3

AZ90 % (Ql, Qll, Qlll, QIV)
AZ90 % (QlIV, Qlll, Qll, Ql)
90 % 5 Ql-Qlll Unknel
AZ90 % (Ql, Qll, Qlll, QlV)
AZ90 % (QIV, Qlll, Qll, Ql)

A290 % (Ql, Qll, Qlll, QIV)
A290 % (QIV, Qlll, Qll, Ql)
90 % 5 QI-QIll Linknbi
A290 % (Ql, Qll, Qlll, QIV)
A290 % (QIV, Qlll, Qll, Ql)

TS-C B cooTteetcTBMM C 7.3.3

TS-A B cooTBeTCTBUM € 7.3.3

7.2.4 MpoBepka wabnoHOM nocne
OKOH4YaTeNbHOro CBMHYNBAHUSA

[Mocne oKoH4YaTenbHOro CBUHYMBAHUSA
Kaxgoro ucneiTatensHoro obpasua He-
00X0AMMO BbINOMHWTL MPOBEepKy wabno-
HOM C MOMOLLLK OMpPaBKW, cogepXKallei
KECTKYH LMNUHOPUYECKYH YacTb, COOT-
BETCTBYIOLLLYIO AMamMeTpy wabnoHa Tpy6bl
unu pesbboBoro coeguHeHusi. OnpaBka
wabnoHa gomkHa ceBo®oOgHO MPOXoAuTb
yepes pezbboBOE coeguHeHWe Npu nepe-
MELLEHMU BPYYHYIO UINN MEXaHU3MpOBaH-
HbIM cnocobom. B cnopHbIX cnyyasax KoH-
Tponb onpaBkoW WwabnoHa fomxeH ObiTh
npoBefeH Bpy4Hyto. KOHTponb onpaBkoi
wabnoHa AgonkeH 6bITb BbINONHEH B 060-
MX HanpaBneHusaXx.

OnuHa onpaeku WwabnoHa [ormkHa
coctaBnsaTe He MeHee 305 mm. Pasme-
pbl onpaBkn WabnoHa OonmXHbl GblTh 3a-
(OUMKCUPOBaHbLI: OOHO WU3MEepeHue ANUHbI
M WecTb M3MepeHun AuameTtpa wabno-
Ha (B BEpXHeWl, CpefHEel U HUWXHEW ua-
CTSIX WabnoHa 1 B ABYX NONOXEHUAX nog
yrnom 90° gpyr K gpyry).

KoHLbl onpaBku wabnoHa 3a npeae-
namu paboden UMNUHOPUYECKON YacTu
OOM¥KHbI ObITh BbINOMNHEHBLI TaK, YTobObLI 06-
neryuTb BBEOEHME OMpaBku B Tpydy. Tpy-
Obl He OOMKHbI cogepXaTb MOCTOPOHHUX
NpeaMeToB M A0M¥Hbl OblTh MPaBUNbLHO
3aKkpenneHsl Ans npeaoTBpalleHns npo-
BUCAHMS.

Matpybok A | Matpybok A | MydTa

Matpybok A | MaTtpybok B | MydTa

(MYC Ne 2 2025 1)
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Monpaeka k MOCT ISO 13679—2023 Tpyb6bl cTanbHbie 06cadHble W HACOCHO-KOMMpeccopHLie Ons
HedTAHOW U razoBOW NPOMbILWNeHHOCTU. MeToabl UCNLITAHUIA pe3LbOoBLIX COeaUHEHUN

B kakom mecte Hane4vataHo [onxHo BbITk

Mpeauncnosue. Tabnuua —

TagmkmucTaH | TJ TagxukcTaHgapT
cornacoBaHus

(MYC Ne 1 2025 r.)

GostExpert.ru
https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 8 /205
CTpaHuua OoKkyMeHTa - https: tExpert.r t t-13679-202


https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

TPYBEbI CTANbHbLIE OBCAOHbLIE U HACOCHO-KOMMPECCOPHBIE
ond HE®TAHOW U TA30BOWM NPOMbIWNEHHOCTH

MeToAbl UCNbITAHUN pe3bBOBbLIX coeaUHEHUN

Casing and tubing steel pipes for the oil and gas industry.
Procedures of thread connection testing

Oarta eBegeHna — 2024—06—01

1 O6GnacTb NpUMeHeHuns

HacToawmi craHgapT ycTaHaBnvBaeT MeTodbl WCMbITAHWIA CTOMKOCTWM K 0BpasoBaHuio 3agvMpoB Mpu
CBUHYMBAHWM, YMIOTHATENBHBLIX CBOWCTB U KOHCTPYKTMBHOW MPOYHOCTW pe3bboBbIX COefuMHeHu obcadHbix
M HAacOCHO-KOMMPECCOPHbIX TPYD, MpYMeHseMbIX NS oBLWMX YCNOBMIA aKcnnyatauuu, b6e3 yyera Hapy»KHOro
anameTtpa Tpyb.

HacTtoswmi ctaHgapT BKITKYaET MCNbiTaHWA pe3bboBbIX CoeanHEeHW, NpuMeHsemMbix B Hambonee pac-
NPOCTPaHEHHbIX YCIOBUSAX, MU HE pacnpOCTPaHAETCA Ha NpMMeHeHne pe3bBoBbIX coeguHeHun B Niobbix ycno-
BUSIX, HanpuMep B arpeccuBHLIX cpefax, KOTopkle MOryT NOBNUSATE Ha IKCMMyaTaluMOHHbLIe XapakTepUcTUKn
pe3bBboBbIX COEOUHEHWIA.

HacTtosawumi ctangapt gononHsaet APl RP 5C5:2017, TpeboBaHnA KOTOPOro NPUMEHSIOT, ecni B HacTos-
LeM cTaHgapTe He yKasaHo MHoe.

2 HopmaTuBHbI€e CChINKK

B HacTosAwWem cTaHdapTe MCNonb30BaHbl HOPMAaTUBHbBIE CChIMKW Ha crieaylowme cTaHgapThl [anAa gatu-
POBAHHBIX CChINTOK MPUMEHSAIOT TOMbKO YKa3zaHHOe M34aHue CChIfIOYHOro cTaHgapTa, ANs HedaTUPOBaHHbIX —
nocrnegHee usgaHue (BKNYasa Bce N3MeHeHus)]:

ISO 3183, Petroleum and natural gas industries. Steel pipe for pipeline transportation systems (IMpo-
MbILLNEHHOCTE HedTsAHasa 1 rasoead. CtanbHele TpyObl ANA TpyGoNpoBOAHO-TPAHCNOPTHBIX CUCTEM)

ISO 11960, Petroleum and natural gas industries. Steel pipes for use as casing or tubing for wells (He-
hTAHAA 1 razoBasi NPOMbILWUNEHHOCTb. Tpybbl cTanbHble, UCMONb3yeMble B ka4yecTBe 0BcadHbiX U HACOCHO-
KOMMpPeccopHbIX TPYD ANA CKBaXMH)

API RP 5C5:2017, Procedures for testing casing and tubing connections (Mpoueaypbl UCNbITAHWA CO-
efuHeHWn 0bcafHbIX ¥ HACOCHO-KOMMPECCOpHbIX TPyD)

3 TepmMuHbI U onpegeneHus

B HacTosuem cTtaHgapTe npuMeHeHbl TepmuHel no APl RP 5C5:2017, a Takke crnefyroLline TEPMUHBI C
COOTBETCTBYLLUUMK OnpeaeneHusMu.

ISO v IEC nogpoepk1MBaloT TepMUHonorMieckme 6asbl JaHHbIX, UCMONb3yeMble B Lensx cTaHAapTu3aumm
no crieQywLwmMm agpecam:

- nnatdgpopma oHnarH-npocmoTpa ISO: gocTtynHa no agpecy http://www.iso.org/obp;

- Onektponegua |IEC: goctynHa no agpecy http://www.electropedia.org/.

3.1 BnusiHMe Harpy3ku, 6nuzkon K npegeny Tekydectu (near-yield loading effects): Linknuueckuia
pOCT AuanazoHa nnacTuyeckux gedopMaLmii B LUKIIMYECKM pasMardaoLLemMcs MaTepumane npu HanpsreHnax
HWXe npefena Teky4yecTy 3TOro matepuana.

MapaHune ochbuumnansHoe
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3.2 obnacTb HOMMHaNbHbIX JAKCNNyaTauyMOHHLIX XapaKTepUCTUK CoOegUHEeHUA (nominal connection
performance envelope): 3asBneHHble N3roTOBUTENEM JKCMIyaTauOHHbIE XapakKTepUuCTukn p93b6OBOFO CO-
eJVMHEHWA, OCHOBaHHbIE Ha YCTAaHOBNEHHbLIX TEOMETPUYECKUX U TEXHUYECKUX XapaKTepuCTUKax pr6bl.

4 [lononHeHuUA K oCHOBHbIM nonoxeHusam APl RP 5C5:2017

4.1 O6wue TpeboBaHUA

OomxHel 6bITe NpUMeHeHbl TpeboBaHua AP RP 5C5:2017, ecnu B 4.2—4.7 He yKa3zaHO WHOe.

4.2 O6nactb NPUMMeHEHNS
3ameHuTb B API RP 5C5:2017 pasgen 1 pazgenom 1 HacToswero ctaHgapTa.
4.3 HopMaTuUBHbIe CChINKKU

3ameHa:

«API Spec 5CT Cneunduvkaums Ha obcagHble MU HACOCHO-KOMMpeccopHble Tpybbi» Ha «ISO 11960
HedTaHaa 1 razoeas npomblNeHHoCTh. CTankbHble TpyDbl, UCNonbayemble B KayecTBe o6caaHbIX M HACOCHO-
KOMMPECCOPHLIXA TPYD 4N CKBAXKUH»,

3ameHa:

«API Spec 5L Cneuudurkauus Ha Tpybel ansa Tpybonposogos» Ha «ISO 3183 HedTtaHas n razoBas npo-
MblLUNEHHOCTE. CTanbHble TPYObl Anst TPY6ONpPOBOAHBIX TPAHCMOPTHBIX CUCTEMS.

4.4 O6nacTb HOMUHaNbHbIX JKCNNyaTauMOHHbLIX XapaKTepUCTUK COegJUHEeHUA

3ameHa nepeoro ab3aua B API RP 5C5:2017 (nyHkT 4.3) cnegyrowmnm ab3auem:

«[1o Ha4ana UcnbITaHUA N3roTOBUTENb AOIMKEH NPeoCTaBWThb NNaH UCNbITaHui. MnaH ucnbiTaHuin gon-
XeH cogepxaTb UCT TexHU4eckux TpeboBaHuit kK pe3bboBOMY CoedMHEHMWIO C yKasaHuem npeanonaraemoro
YPOBHS! OLIEHKM MPU UCTbITAHUAX U XapakTepucTuk pe3bboBOro coefMHeHWs ¢ 00NacTbio HOMUHAmMbHbLIX 3KC-
MNyaTaLMOHHbIX XapakTEPUCTUK.

3roToBUTENL AOMKEH NPEACTABUTL YEPTEX C CEYEHUAMU Pe3bBOBOr0 COEAWHEHUSA U AOKYMEHTALMIO,
AETanuanpyroLLy TeXHUYeckne TpeboBaHus, npoueccsl WU Npoueaypsbl, HeobxoaWMble A5 NOMHOMO W3roTOB-
NeHUss N KOHTpons pe3bB0oBOro coeguHeHWs, a Takke napaMeTpbl CBUHYMBAHWUSA Pe3b00BOro COEAUMHEHUSA W
nopsAaok peMoHTa. [lononHUTEeNbHO M3roTOBUTENb AOMKEH YKka3aTk 0cobble XapakTepucTuKX Tena Tpyobl, Ha-
npuMep: MMHUManbHYK TOMWMHY CTeHkn, paBHyr 90 % HOMWHaNbHOW, BbICOKYK CTOMKOCTb K CMATUIO UMK
KOHTPOMUPYEMbIA Npeaen TEKYYECTH, KOTOPLIA TpebyeTcs ANst oUueHKKM pe3sboBOro CoOeauHEHUAY.

3ameHa nyHkTa A.1.5 B API RP 5C5:2017 cnegyrowmM NyHKTOM:

«WM3rotoBuTENL pe3bb0BOro COEQUHEHUS AOMKEH NPEAOCTaBMTL 06NacTe HOMUHATBbHbLIX 3KCNnyaTauu-
OHHbIX XapakTepUCTUK COeJMHEHUS C OQHOOCHBIMIM HOMUHAMNBHBIMW 3HAYEHWUAMWU W 3aaHHbBIMKW NapaMeTpa-
MW, yKasaHHbIMW B 3TOW 0Bnactu».

4.5 AHM3OTPONHLIE 3TaNOHHbIE KPUBLIe

B HacTosiwem cTaHOapTe NMpUHUMAaeTcs, YTO M3OTPONHOE NOBELEHME MaTepuana nposiBMAeTcsa He BO
BCeX TpPybHbIX nagenunsax HedTAHoro coptameHTa (OCTG) n 4Tto KpuBas HomuHaneHoro VME Tena Tpy6bl
(cm. APl RP 5C5:2017, npunoxeHue D, kpuBas 1) un kpusasa ¢aktuyeckoro VME vcnbiTatensHoro obpasua
Tena Tpyobl (cMm. APl RP 5C5:2017, npunoxexne D, KpvBas 4) ABHO oTpaKaloT npegnonoxeHne o6 naotpon-
HoCTKM maTepuana. YTobbl 06ecne4YnTb COOTBETCTBYHOLWMIA KOHTEKCT ANS NPOBEeEHNsT UCMbITaHUI pe3bboBbIX
COEAMHEHWIA C YY4ETOM aHW3OTPOMHOCTW MaTepuanos, W3roTOBUTENb OOMKeH paspaboTaTte M NpefoCTaBuTb
KPUBYIO HOMWHANbLHOW TeKy4YecTu Tena Tpybbl M KpuBble hakTUYeCKOW TEKy4HEeCTU UCMbITaTensHoro obpasua
Tena Tpy6bl, MCNOMb3yA aHNM30TPOMHbIM KPUTEPWUIA TEKYHECTH, HANpUMep: 0BbIYHbIA aHU30TPOMNHbLIA KPUTEPUIA
TeKy4yecT Xvunna unu gpyrue Kputepuy Ang yvyeta HabnogaeMblx CBONCTB TEKYYECTH (CxKaTus) BMECTO Kpu-
BbIX M30TPOMHOro Matepwana. Marotoentene pe3bb0BOro coeguHeHWs QOMMKeH OOKYMEHTUPOBaTbk METOAMKY
NMOCTPOEHUA 3TUX aHM3O0TPOMHbIX KPUBBIX TEKYYECTU WM NPEeACTaBUTb 3Ty METOAMKY M KpUBbIE Ona oTyeta o
ucnblTaHusax pesnboBoro coeauHenus [cm. APl RP 5C5:2017, pasgen C.2, nogpasgen 7, nepedncnedue a)).

4.6 BnuaHue Harpy3ku, 6NM3Koil K npegeny TeKy4ecTu

B cuctemax pe3bboBbIX COEAMHEHWUA TPYO, T. €. B MCNbITaTeNbHbIX 06paslax pe3bboBbIX COEOVHEHUNA,
LUMKNUYECKOE HarpyKeHue 00 YPOBHEN HanpsKeHWd, npubnkaoWwmnxca K npeqeny TekydyecTu metanna Tpy-

2

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/ 205
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

Obl, MOXeT Bbi3BaTb MracTUYeckyl gedopmaumnio (NnacTuyeckoe pacTsKeHue), koTopas(oe) copasmepHo
YBENMYMBAETCA C KaXKAbIM LMKITOM Harpysku. BosHuKkalolee B peaynsTaTe 9TOro HakonneHue nnacTuy4eckoi
aedopMaumun MOXeT NOBMUATL Ha paboToCNoCcOBHOCTE CUCTEM pe3bBoBbIX COEAMHEHWIA Tpy6 UMK NpUBECTH
K paspyleHuio UX KOHCTPYKLUMMK, YTO OTMEYeHOo Npu UCCNefoBaHuM CBOWMCTB METanna u B NpoLecce MorHo-
MacLUTabHbIX UCMLITaHWIA, NPOBEAEHHbIX ANS OLUeHKU pe3bboBbIX coeauHeHuin obcaaHbix Tpyb. DT acnekTsl
noeegeHnsa MeTanna o6cagHbIX U HACOCHO-KOMMNPECCOPHbLIX TpY6 M UX NPOsSBNeHus B cucTemax pesb0oBbIX
coeanHeHu Tpy6 paccMOTpeHbl Kak BNUsSIHUE Harpyskv, 6nvMakoi K npegeny Tekydectw [1].

BaaumogeicTBmA Mexay nepeMeHHbIMU, BIUAILWUMI Ha Harpyaky, 6rivakyto K npegeny Teky4ectu (KoH-
CTPYKUWA pe3bboBbIX COeQUHEHWUA, CBOMCTBA METanmna W HarpyxeHWe), CNoXHbl, B 06LLEM Cry4ae cTeneHb
BbIPaXEHHOCTW BNUAHWUA Harpyaku, 6nunakoid k npegeny TeKy4ecTu, 3aBUCUT OT CNeayolnx akTopos:

- HeonpedeneHHOCTb OLEHKW TeKydecTW MaTepuana (TemnepaTtypa OKpyXarwllel cpefbl W NoBbIEH-
Hble Temneparypbl);

- CKOpOCTb AedopMaLi;

- MPUIOXeHHasa aMnnnMTyaa LUMKIMYECKOro HanpsKeHns;

- MHOroOCeBOE HanpsKeHHOE COCTOSIHUE B KONOHHE Tpy6;

- peakuus Ha HanpskeHuwe — gedopmMauuio (Npeaen TeKydecTy U Npeden ynpyrocty npu usrnbe);

- CKMOHHOCTb K LMKMUYECKOMY pasynpoUyHEHWNIO;

- yAapHble Harpysku;

- TepMoMexaHW4Yeckue Harpysku Ha meTann Tpy6 B npoLurom.

BrnuaHue Harpysku, Gnuskoi kK npedeny Teky4ecTu, Habnoaanock Npy BLIMONHEHUN UCMLITAHUA HA W3-
6 pe3bboBbIX COeQUHEHWI, NPEedyCMOTPEHHbBIX HACTOALWMM cTaHaapToM. Heo6xoaMmo KOHTPONMpoBaTh Ae-
chopMauuo (pacTskeHue) pe3bboBbIX CoenMHeHWn Tpyb BO BPEMA MCMNbITAHWA OANS OLEHKW YCTONYMBOCTH K
nracTuyeckon dedopmMauun, ocobeHHO B Tex Crydasnx, Koraa ucnbeltTatensHelid obpasel, peabboBoro coefuHe-
HMA MHOTOKPATHO HarpyxawT 00 HanpsikeHWid, NoTeHUMansHo NpeBbillaWwmux npeaensl ynpyrocT Mmetanna
Tpy6. YyacTkn Ons KOHTPONSA YCTOWYMBOCTM K MacTUYecKoi AedopmMauuu, a Takke OOMYCTUMbIe YPOBHU
nnacTuyeckon aedopmaumi OOMKHLI BbITL pekoMeHa0BaHbl U3roToBuTenemM pezbboBoro coegmHeHus.

4.7 OT4yeT 06 NCNbITAHNAX

3ameHa nepeuncrieHus c) C.2.1 B API RP 5C5:2017 cnegyrolum nepevymcrneHmem:
«C) CCbINIKOWM Ha HACTOALLMIA CTAaHAAPT M UCNONbL3YyEeMOE N34aHue;».

3ameHa nepeyuncnenus f) C.2.1 B API RP 5C5:2017 cnegywwmm nepedncneHmem:
«f) Temnepartypa n DLS, ucnonb3syemble B UCTbITAHUSX;».
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Mpunoxenue OA
(pexomeHgyemoe)

APIRP 5C5

MpumevyaHune — B HacToAwWweM NpUnoXeHnW ong yaobcTea none3oBaHnA:

- COXpaHeHbl HyMepauusa 1 06o3HavyeHUs1 CTPYKTYPHbIX aneMmeHToB APl RP 5C5;

- K TepmuHam APl RP 5C5 pobaeneH psg TepMUHOB;

- 3HadeHus B eanHuuax USC 3aMeHeHbl Ha 3HavyeHus B eaunHuuax CU;

- YacTb HOPMAaTWBHBIX CCbINOK 3aMeHeHa CCbIfIKaMi Ha COOTBETCTBYIOLLME MEXTOCydapCTBEHHbIe CTaHAapThbI.

1 O6bnacTb NnpuMeHeHuA

HacToswmin cTaHgapT ycTaHaBnuBaeT MeTOAbl WCMbITAHWIA CTOMKOCTM K 06pas’oBaHWio 3aaupoB npu
CBMHYMBAHUK, YMMOTHUTENBHbIX CBOWCTB U KOHCTPYKTMBHOW NPOYHOCTM pe3bBoBbiX coeuHeHUn obcaaHbIX U
HacocHO-KkoMmnpeccopHbiX Tpy6. TepMmuHbl «obcanHas Tpyba» U «HAacOCHO-KoMMNpeccopHas Tpyba» oTHoCSTCS
K TpyGam, NnpumeHseMbliM B 0BLLMX YCNOBUAX 3KNMyaTauuu, 6e3 yueTa Mx HapyKHOro AvameTpa. Hactosawui
cTaHO4apT pacrnpocTPaHAETCH Ha OCHOBHbIE Harpy3ku, KOTOPbIM MOABEPrakT KONOHHbI 06caaHbIX U HACOCHO-
KOMMpeccopHbIX Tpy6: oaBneHve Tekyden cpeabl (BHYTPEHHee N/UNn BHELLHEE), OCEBOE yCUNue (pacTsKeHue
w/vnu cxatune), n3rnb (m3rnb n/mnu MCKpUBNEHWEe CTBONA CKBaXMWHbI) K KonebaHua TemnepaTtypsbl.

2 HopmaTuBHbIe CCbISIKU

B HacToslem cTaHOapTe UCNONb30BaHbl HOPMAaTUBHLIE CChINKM Ha cnefylolve cTaHgapThl:

FOCT ISO 13680 Tpy6bl BeclioBHble 06caaHble, HACOCHO-KOMIMPECCOPHLIE U TpyOHEIE 3aroTOBKW ANA
MyT 13 KOPPO3MOHHO-CTOMKUX BEICOKONErMPOBaHHbIX CTanel U CNNaBoB ANa HeTAHOW W ra30BOM NPOMBbILL-
JNIEHHOCTWN. TeXHUYECKNE YCMOBMS

FOCT 31446 (ISO 11960:2014) Tpy6bl cTanbHble obcagHble M HACOCHO-KOMMPECCOPHbIE ANt HETAHON
1 ra3oBoi NpomblneHHocTn. OBLne TeXHUYECKUE YCIOBUS

FOCT ISO 13678 Tpybbl obcagHble, HACOCHO-KOMMNPECCOPHbIE, TPYOOMNPOBOAHLIE U 3NEMEHTHI Bypunb-
HbIX KONOHH Ans HeTSAHOW U ra3oBOM NpoMbILINeHHOCTU. OLeHKa M UCMblITaHUe pe3bBOBLIX CMa30K

MOCT ISO 3183 TpyObl cTaneHble onsa TpybonpoBoAoR HETAHON W ra3oBoi NpoMbILWNeHHOCT. OB-
LMe TEXHNYECKUE YCIOBUSA

ISO/TR 10400:2018 Petroleum and natural gas industries — Formulas and calculations for the properties
of casing, tubing, drill pipe and line pipe used as casing or tubing (HedTAHaa n razoBas NPOMbILLNEHHOCTb.
®opmMynbl U pacyeTsl CBOWCTB 06CafHbIX, HACOCHO-KOMMNPECCOpPHLIX, BypunbHelX Tpyd 1 Tpyb ansa Tpybonpo-
BOZIOB, MCMOMb3YEMbIX B Ka4ecTBe 06caaHbIX UMM HACOCHO-KOMMNPECCOPHLIX TpyD)

ASTM A370 Standard Test Methods and Definitions for Mechanical Testing of Steel Products (CtangapT-
Hble MeTOAbl UCMbITAHWIA U ONpefeneHns AN MexaHU4eCcKNX UCMbITaHWIA CTanbHOW NPoaYKLUNK)

3 TepmMuHbI, onpegeneHus, yCrnoBHble 0003Ha4YeHUA N COKpaLLeHns

3.1 TepMuHBLI 1 onpegeneHus

B HacToswWwem cTaHgapTe NpUMeEHeHb criegytoline TepMUHbI C COOTBETCTBYOLMMU onpedeneHuamu:

3.1.1 kpuBaAa thakTMyeckoro gaBneHus cmAaTua no APl npu TemnepaType OKpyKalolWweWn cpe-
abl (actual API collapse curve at ambient temperature): Kpueas ana wcneitatensHoro obpasua no 1SO/
TR 10400:2018 ¢ ucnonb3oBaHWeM M3MePEHHOro MakCMMarnbHOro CpefHero HapyXHoro guamerpa, MsmepeH-
HOM MUHUMAanNbHON cpefHel TOMNWMHbI CTEHKM U M3MEPEHHOTO MUHUMANbLHOMO Npeaena TekydecTu Marepua-
na, Npyu TeMneparype oKpyXarwLlern cpebl U YCTAHOBMEHHbIX B KAYECTBE UCXOOHbIX JaHHbIX.

Mpumeuvyanune — Cwm. pazgen 8 I1SO/TR 10400:2018, koTopbIf KACAETCH COMPOTUBIIEHUA HAPYXXHOMY OaBMNEHWIO.

3.1.2 kpuBasa caktmyeckoro VME npu Temnepatype okpyxarwowein cpegbl (actual VME curve at
ambient temperature): Kpueas ons ucneitatensHoro obpasua no ISO/TR 10400:2018 ¢ ucnonb3oBaHWeEM
N3MEPEHHOIO CPEeOHEro Hapy)KHOro AnameTtpa, U3MEPEHHOW MWUHWMAaNbHOW TOMWMHbLI CTEHKW (TOMbKO Ans
OKPYXHOIO HanpsieHus ), U3MEPEeHHON MUHUMAaNbHOW CPeAHeR TOMWMHLI CTEHKU 1 M3MEPEHHOTO MUHUMAarb-
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HOro npegerna Teky4ecTW MaTtepuana, Mpu TemnepaType OKpyXalolwen cpedbl, YCTAHOBMEHHbIX B KayecTse
MCXOOHbIX AaHHBIX.

3.1.3 TemnepaTypa oKpyXawllien cpeabl, KOMHaTHaA TemnepaTtypa (ambient temperature): ®akTu-
Yeckas TemnepaTypa B NOMeLLEeHUN UchblTaTeNbHoM nabopaTopyy BO BpemMs NpoBeAeHUs NCMbITaHWA.

3.1.4 oceBas guarpaMmma «Harpy3ka — gaBneHue» (axial-pressure load diagram): Mpacuk 3aBucu-
MOCTW [aBMNEHUS OT OCEBOW HAarpys3kW, NOKasblBaOLLMIA STANOHHLIE XapakTepUCTUKK Tena TpyObl U xapakTte-
pU3yoLWwnin obnacTe oueHkn pesbboBoro coeagnHeHus (CEE) n obnacte ncnbitateneHeix Harpysok (TLE) unn
npegeneHyIo Harpysky.

3.1.5 pByxocHoe macwTabupoBaHue (bi-axial scaling): MacwTabupoBaHve UCXOQHOW obnacTu unu
KPWBOIW BOOMNb OCW OCEBOW HArpy3ku M OCW Harpysku oT OaBneHwusi C MPMMEHEHWEM COOTBETCTBYHLLEro Ko-
achduumneHTa macwTabupoBaHus, B pesynsrate yero obpasyerca BTopaa obnacTe UM Kpueas, pagvanbHo
nponopuMoHankHas UCXOOHOW.

3.1.6 coeguHeHue (connection): Pe3abboBoe coefnHeHne ABYX KOHLUOB TpyD ¢ mnomoLblo MydThl (Myd-
TOBOE coefuHeHne) Unu AByX KoHLoB Tpy6 6e3 nomoiym myd Tl (pacTpybHoe coegmHeHue).

3.1.7 obnacTk oueHkM peabboBoro coeguHeHus; CEE (connection evaluation envelope): Mpaduk, B
KOTOPOM COAEPXaTCcsA AaHHbIe, MO KOTOPbIM OLeHKnBalT pe3bboBoe coeguHeHure.

3.1.8 obnacTb MNu KpMBaA NOBLIWEHHOW TeMnepaTypbl (elevated temperature envelope or curve):
ObnacTe UK KpuBas, OBYXOCHO MacluTabupyemasi 0T COOTBETCTBYlOLWEen 0bnacTv UMy KpUBOWM TeMnepaTtypbl
OKpY»KaloLen cpedbl Kak B HanpaBneHWM OCEeBOW HArpy3kW, Tak U B HanpasneHWW Harpy3kn OoT OaBleHWs C
koappuLmeHToM MaclTabupoBaHus, ABMAKLMMCSA COOTHOLEHWEM MeXay Npegenom TekydecTy matepuana
NpW NOBLILLIEHHOW TemnepaTtype 1 Npegenom TEKY4ecTu Mmartepuana npu TeMnepaType OKpy»KatoLen cpeab.

3.1.9 paspywarwan Harpy3ka (failure load): Harpyska, npu kotopoi Teno Tpybbl unv pessboBoe co-
e[WHEeHWe MOMHOCTEI0 pa3pyLlakwTes, B Buae Bbixoda pe3bboBoro coegMHeHnsi u3 COnpsiKeHus, pacTpecknsa-
HWS, 3HAYUTENBLHOW OCTaToOMHOW AedopMauunmn (Hanpumep, NPoACMNbHbIA U3rMG UK CMATUE) UMK 3HAYUTENb-
HOW NOTEPU repMeTUYHOCTM YMMOTHEHNS.

3.1.10 zaepaHue (galling): MNoBpexgeHWe NOBEPXHOCTU B pe3ynkTaTe XONOAHOM0 CBAPMBAHUA KOHTaKT-
HbIX MOBEPXHOCTEW, COMPOBOXAaeMOe OTPLIBOM MaTtepuana npu ganbHenweM CKONbXEHUU UMK BpaLleHun.

MpumeyaHue — PasnuyaloT HECKOMBKO CTEMEHEW 3aeAaHus B 3aBUCMMOCTU OT HeoBX0QMMOro peMoHTa 1 OT-
yeta (cm. 8.2).

3.1.11 nHaTtar (interference): PaccTosiHne, xapakTepusylollee nNocaiky OQHOFO M34enus Ha Apyroe, u
NPUMNYCK Ha MexaHu4eckoe Ao0BUHYMBAHKE.

3.1.12 yTeuka (leak, leakage): Jltoboe BuITECHEHWE TEKYYel cpedbl B M3MEPUTENBHON CUCTEME BO Bpe-
M$ BblAepXKN pe3bGoBOro coefMHeHWS Mo AaBNeHUEM.

3.1.13 yTeuka BcneAgcTBUe BbiTecHeHUA (leak tube displacement): IameHeHWe ypoBHS BoAbI B Mep-
HOM LMNWHApPeE, yKa3blBalolwee Ha naMeHeHne obbema 13-3a U3MEeHeHW Npunaraemon Harpysku, Temnepa-
TYpbl, AaBNeHUs Unu yTeuku.

3.1.14 nerkoe 3aepgaHue (light galling): 3aepgaHve, nocneacTBUA KOTOPOro MOTYT BbITh YCTpaHeHbl Npy
noMoLLM LWNMGoBanbHOW LUKYPKA B COOTBETCTBMU C MHCTPYKUUSMW M3roTOBUTENS MO oBGCny>KMBaHWO B MO-
NeBbIX YCMOBUAX.

3.1.15 npepenbHas Harpys3ka (limit load): 3kcTpemanbHas kKOMBUHALKWA HAarpy30K [OCEBOW HArpy3ku n
(unun) gaenexus], onpegensLlas yCnoBus paspylueHns pe3bboBoro coeavHeHus, Unu KomouHaums Harpy-
30K, BbI3bIBAOLLAA 3HAYMTENBHYI OCTATOYHYHO AedhopMaumio (HanpuMep, NpofonbHbIA M3rMb) nepea NonHbIM
paspyleHvem pe3bboBOro coegMHeHns (0TKasom).

3.1.16 nmaptus (lot): Tpybel ogHoro pasmepa, 04HON rpynnbl MPOYMHOCTU, U3 CTann O4HOW NIaBKu, KOTO-
pble nogBepranuck TepmoobpaboTke B Te4EHWE OQHOMO HENPEPLIBHOIO NpoLecca UN B OOHOW cajke.

3.1.17 obpasey maTtepunana ans ucneitaHu (npoba); MT (material test coupon): Uunungp n3 tpy6el
1 (Mnw) TpyBHOW 3aroToBKK ANs MyhT, U3 KOTOPOro Beipe3akT obpa3sibl AN UCNbITAHWIA Ha PacTaXeHWE.

3.1.18 ynnotHeHue MmeTann—meTtann (metal-to-metal seal): YnnoTHeHne unu cuctema ynnoTHeHWUN,
cosgarLLre repMeTUYHOCTb pe3sLb0BOro CoeAWHEHUs 3a CHET BbICOKOIO KOHTAKTHOrO HanpsiKeHWsi conpsirae-
MbIX METanM4ecknx NoOBEPXHOCTEN.

M punmevyaHune — PeabboBasa cmaska u OGDaGOTKa NOBEPXHOCTU MOTYT MMETb KaK NMonoXutenbHOe, TaKk 1 OT-
puvuuaTtenbHOE BNMAHME Ha 3KCNnyaTaunoHHbIE XapakTeEPUCTUKK YININOTHEHWA MeTanrn—mMeTani.
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3.1.19 ymepeHHoe 3aegaHue (moderate galling): 3aegaHve, nocneacTBMsA KOTOPOro MOTyT BbITh yCTpa-
HeHbl MpW MNOMOLM HaaMUNA U WNUQOoBanbHOW LWKYPKA B COOTBETCTBUU C MHCTPYKUMAMUW M3roTOBUTENSA MO
06CNyXUBAHUIO B MOMNEBLIX YCIOBUSX.

3.1.20 ncxopgHana 3arotoBka (mother joint): Tpyba unu TpyBHaa 3aroToBka Ans MydT, OT KOTOPOW OT-
pe3akT NaTpyoku ANs M3roTOBNEHWA UCnbITaTenbHbIX 0OpasLoB.

3.1.21 mHoroanemeHTHOe ynnoTHeHue (multiple seals): Cuctema ynnoTHEHWA, KOTOpas COCTOMT M3
OBYX unun boree He3aBMCHMMbIX ANEMEHTOB N KaXablA 3NEMEHT KOTOPOW ABMAETCA CaMOCTOATENbHbLIM YNOT-
HEeHneM.

3.1.22 KkpuBas HOMMHanbHOro AaBneHusi cMATUA No API npu TeMnepaType OKpyxalluen cpeabl
(nominal API collapse curve at ambient temperature): KpuBas xapakTepucTUK AN UcneiTatensHoro obpasua
no ISO/TR 10400:2018 ¢ ucnons3oBaHUeM HapPYXHOTO AMAMETPa, TONMWUHBI CTEHKM U MUHUMAILHOTO npee-
na Teky4ecTu mMaTtepuana, yCTaHOBMEHHbIX B KA4eCTBe UCXOAHbIX OaHHbIX.

Mpumevyanune — Cwm. pasgen 8 ISO/TR 10400:2018, koTopbli KAacaeTCA COMNPOTUBIEHUS HAPY>KHOMY
AaBNeHUto.

3.1.23 kpuBasa HomuHanbHoro VME npu TemnepaTtype okpyxawwen cpeabl (nominal VME curve
at ambient temperature): KpuBas xapaktepucTuk Ans ucneitatensHoro obpasua no ISO/TR 10400:2018, ¢
UCMOMb30BaHNEM HaPYXHOTo AWaMeTpa, TOMWWHbLI CTEHKW K, (ANA MUHUManNbLHOW TOMLWHLI CTEHKA) U MU-
HUManLHOro Npeaena Teky4yecTu MaTepuana, yCTaHOBMNEHHLIX B KAYECTBE UCXOOHbLIX AaHHbIX.

Mpumedvyanmne — Cm. pasgen 6 ISO/TR 10400:2018, KOTOpLIN KacaeTcs TPEXMEPHOW TEKyHeCTH TpyDBbI.

3.1.24 aTanoHHble XxapakTepucTuku Tena Tpy6nl (pipe body reference envelope): O6nacTtb ncneiTa-
TenbHbIX Harpy3ok, cootBeTcTByowas 100 % ot npegena Tekydectn VME ons Tena Tpy6bi.

MpumeyaHne — XapakTepucTUkn TpyBbl, TakMe Kak TEeKydyecTb IKBWBANEHTHOro HanpshxeHwus no Musecy,
cm. ISO/TR 10400:2018 no cmaTuio.

3.1.25 KpuBanA Hapy»XHOro gaBrneHWA Ans Tpyd, CTOMKUX K CMATUIO, MPU TEMMeEpPaType OKpyXKalo-
wen cpepkl (proprietary high collapse curve at ambient temperature): Kpveasi HoMMHanbHoOro AaBneHUs cMs-
TWs TOMbKO B HanpaeneHWy gaeneHus ¢ koaddruneHTomM macuTabrupoBaHus, SBNAKLWUMCS COOTHOLLEHUEM
O[HOOCHOI0 Hapy>XHOro AaBNeHUsa CMATUS U OOHOOCHOIO HOMUHAILHOIO AaBreHus cMATUS.

3.1.26 natpybok (pup joint or pup): OTpesok TpyBbl UK TpyBHOM 3aroTOBKKM ANA MyT, KOTOPbIA MOXET
ObITh C pe3sbon.

3.1.27 wpuknel QI-QI (QI-QIIl cycles): Lnknnyeckoe HarpyxeHune mexay Ql (pactsxeHne n BHYTpeH-
Hee JaBreHue) npu Temnepatype He Beiwe 65 °C BkmwounTensHo u Qlll (cxaTve u HapyxHoe OaBneHne) npu
Temnepatype 180 °C.

3.1.28 ynpyroe ynnotHeHue (resilient seal): YnnoTHeHue unm cuctemMa ynnoTHEHWUIA, CO3hatoLLmne rep-
MEeTWYHOCTh pe3bboBOro coegMHeHnst MpyM NOMOLLM YNNOTHUTENBHEero KonbLua, yCTaHOBNeHHoro B obpaboTaH-
HOW kaHaBke pe3bbOBOro coeguHeHus (Hanpumep, B Npodune pesbbbl UMW Ha YNNOTHUTENBLHOM y4acTke).

3.1.29 ynnotHeHue (seal): SnemMeHT, NPensATCTBYOLNA NPOHUKHOBEHWIO UCMLITATENBHON Cpeabl.

3.1.30 oBanbHoOCTb ynnoTHeHus (seal ovality): PazaHocTe mMakcMMansHoOro guameTpa ynrnoTHEeHUA W
MWHUMAansHOro AuaMeTpa yrnnoTHeHUs, AeneHHasa Ha cpedHuin AnaMeTp YNnoTHeHWs U yMHoXeHHasa Ha 100.

3.1.31 cunbHoe 3aegaHue (severe galling): 3aegaHue, NnocneacTBUA KOTOPOro He MOryT BbITh yCcTpa-
HEeHbI C MOMOLLbIO HaAMUNA U WAXGOBAaNbHOW LKYPKN B COOTBETCTBUN C peKOMeHAauMsiMN U3roTOBUTENA Mo
0BCnyXMBaHMIO B NOMEBbIX YCIOBUAX.

3.1.32 ogHo3anemMeHTHOe ynrnoTHeHue (single seal): OgHO YyNNOTHEHWE UMW HECKOMLKO YMIOTHEHWHA,
hyHKUMKN KOTOPLIX HEe NMpeacTaBnsaeTcsl BO3MOXHbLIM pasfennTb Usnyecku.

3.1.33 o6pazew (specimen): [1ea natpybka, Kaxabld C HUNMNEMbHBIM COeAMHEeHUEM U obLLed MydTON,
obpasylowue cuenneHHblid y3en, unv gsa natpybka, ogMH U3 KOTOPLIX C HUMMENbHBIM COeAWHEeHWEM, a Apy-
rol — ¢ MydTOBbLIM coeanHeHnem, obpasyloLimne LenbHbIA y3er.

MpumevaHue — [Ns Uenei HacTOALWErNO cTaHAapTa pekoMeHayeTca npumeHsaTe TepMuH 3.1.40 «obpasel
pe3bBoBOro CoeMHEHUs ».

3.1.34 o6pazeu Aons ucnbiTaHUA Ha pacTaxeHue (tensile test specimen): NonHopas3MepHbIA NNOCKUNA
o6pa3sel, OT CTEHKU UMK UUNUHAPWYECKUA 0BpazeL, Belpe3aHHbIA M3 Npobbl.

3.1.35 obnacTb ucnbiTaTenbHbIX Harpy3ok; TLE (test load envelope): ToukW UcnbITaTENBHLIX HArpy-
30K (OCEBOWM Harpysku, AaeneHus, narnba) B YeTblpex KBagpaHTax, Nofy4eHHbIX U3 obrnactu oueHkn pesbbo-
Boro coefuHeHua CEE.

6
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3.1.36 nmapTusa uzgenun ¢ pe3bbon (thread lot): M3genus, narotoeneHHble Ha pe3bboHape3Hom obo-
PYAOBaHWM B Te4eHWe HenpepbiBHOrO NPOW3BOACTBEHHOIO LIMKNA, KOTOPLIA He NpepbiBancs 3Ha4YuTenbHbIMN
NonoMKaMu MHCTPYMEHTa MW HencrnpaBHOCTAMK 000pyOoBaHUA (MCKIOYasa M3HOC UNW He3Ha4YuTenbHble No-
MOMKM MHCTPYMEeHTa), 3aMeHOo aepxXaTtens (KpoMe YepHOBOW pacTOYHOW OMpaBku) UMW ApyrumMu cbosmu B
paboTte pe3bboHapesHoro obopyaoeaHus MMbo Npy KOHTporne Kanubpamu.

3.1.37 pe3bboBoe ynnoTtHeHue (thread seal): YnnotHeHWe unu cuctema ynnoTHEHWW, co3pawLyme
repMeTU4HOCTb pPe3b00BOro COBAMHEHUS 3a CHET TOYHOCTK Npotuns pesbbbl ¥ pe3bboBOM CMa3kK, HAHECEH-
HOIN Ha NOBEPXHOCTb Pe3bbbi.

3.1.38 ogHoocHoe macwTabupoBaHue (uni-axial scaling): MacwTabupoBaHue ncxogHon obnacTu unu
KPWBOW BAOMb OCK HArpy3Kku OT OABMEHWA C MPUMEHEeHWEM COOTBETCTBYIOWEro KoadgpuumeHTa macwtabupo-
BaHWsA, B pesynbraTe KoToporo obpasyeTtca BTopas obnacTbe nv KpuBas ¢ HAaWbONbLUMM pacxoxaeHWeM Ha
OCMW Harpy3sku oT AaBleHWs, CX0OALWAascsa ¢ UCXOQHOW KPUMBOI B OOHOW TOYKE Ha OCY OCEBOW Harpysku.

3.1.39 akBMBaneHTHoe HanpsaxeHwe no Musecy (von Mises equivalent stress): 3kBuBaneHTHoe Ha-
NpsKeHWe, OCHOBaAHHOE Ha MakCHManbHOM KpUTepWW NoTeHLManbHoW aHeprum gedopmaumun opmMon3mMeHe-
Hua Museca — lNeHkuw.

3.1.40 obpaszey pe3bboBoro coeguHeHunn (connection specimen): [lea natpybka, CoeAUHEHHbBIE MEX-
ay cobon.

MpumeyaHus

1 Obpazel MydTOBOro COeANHEHWA COCTOMT U3 NATPYOKOB C HApYXHOW pe3bBoK (HUMNenbHbIX AaNeMeHTOB), coean-
HEHHbIX MY(PTOW C BHYTpeHHel pe3bboid (pacTpyBbHLIM anemeHToM), obpasel pacTpyBOHOro coeuHeHus — u3 natpybka ¢
HapyxHoW pe3bbon (HMNNenbHOro anemeHTa) U natpybka ¢ BHyTpeHHeln pe3bboi (pacTpy©OHoro anemeHTa).

2 TepmvH BBEAEH C LEMbK NOACHEHUSA NOHATUS, UCMNOMB3YEMOr0O B HACTOSLLEM CTaHAapTe.

3.1.41 konoHHa Tpyb (pipe string): Heckonbko Tpy6, coeanHeHHbIX Mexay coboi.
M puMmedvyaHune — TepMI/IH BBE€OEH C UENb NOACHEHUA NMNOHATUA, NCNONb3YEMOro B HaCToAWEemM CTaHaapTe.

3.1.42 myddTa (coupling): LUnnuHap ¢ BHyTpeHHen pe3bboi, NnpegHa3HavYeHHbIA ANs COeguHEeHMs AByX
TpyO, MMELLKMX Ha KoHUAaX HapyXHyo pe3bly.

MpuMmeyaHune — TepMWH BBEOEH C LML NOACHEHWSA NMOHATUNA, MCNOMb3YEMOro B HAacTOsLWeEM cTaHaapTe.

3.1.43 mydrToBbIN KOHel (box end): KoHel anemeHTa KonMoHHbI Tpyb, nmewmnin pe3asboBoe ynopHoe
cOeAMHEHWEe C BHYTPEHHEN 3aMKOBOIW pe3bboii.

n puMmedvyaHune — TepMVIH BBEOEH C UENb NOACHEHWA NMOHATUA, UCMNONb3YEMOro B HaCToAWemM CtaHaapTe.
3.2 CokpauweHun

B HacTosawem CTaHOapTe nNpuMeHeHbl cnegyruine CokpaweHWA:

A — pe3bboBoe coefMHeHVE 3aBOACKOrO KOHLA TPpyObl (anemeHT A);

AMYS — gakTM4ecKuil MUHUMAanbHbLIA Npegen TeKy4yecTu;

B — pe3bboBoe coefMHeHMEe NoneBoro KoHua Tpyobl (anemeHT B);

BO — pasBUHYMBAHMUE;

CAL — YpPOBEeHb OUEHKM pe3bBoBOro coeanHeHns;

CCW  — HanpaBreHwe NpoTWB YacOBOWM CTPENKW BOKPYr 06NacTu UCMbITaTeNbHbIX HArpy3okK;

CEE — obnacTb oueHKM pe3bboBOro coegMHeEHNS;

CEPL — Harpyska (pacTsikeHue), BO3HMKaoLWwas(ee) nod AeACcTBMEM daBNeHWs Ha aneMeHT peabbo-
BOTO COEAMHEHUA C TOPLEBOIN 3arnyLUKon;

CRA — KOPPO3WOHHO-CTOWKWIA CNnae;

Cw — HanpasreHWe No YacoBOW CTPeNnKe BOKPYr obrnacTu NenbiTaTenbHbIX HArpys3ok;

EP — Hapy>XHoe faBreHune;

FEA — aHanu3 MeTo4OoM KOHEYHbIX 3NIEMEHTOB;

FMU — obpasey pe3bb0BOro coegMHEeHNs B COCTOSIHUM MOCNE OKOHYaTeNbHOro CBUMHYNBAHUS;

H — MakcumanbHbIA (BBICOKWIA) AMaNa3oH HaTAra peabbbl UK YyNNnoTHEHWS;

H/H — yCTaHOBNEHHOE MaKCuManbHOe KOMM4ecTBO pe3b00oBOWM CMaszKW/yCTaHOBMEHHbIA MaKcu-

MarnbHbll MOMEHT 3aTSKKM, Ha PUCYHKaXx 4—7 — mMakcumarnbHbIM HaTAar pe3b6bl/MaKCM-
ManbHbIA HaTar YNINOTHEHUA;
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H/L

LL

LLA1
LL2
LL3
LL4
LLS
LP
MBG
MC
MT
MU
OCTG
oD
PBVME
PF-BS
PS-BF
PTFE
SMYS
TC
T&C
TLE
TS-A
TS-B
TS-C
VME
XH

XL

— YCTaHOBJIEHHOE MaKCumMalnbHOe KOIin4ecTBO peabﬁoaoﬁ CMaSKM/yCTaHOBﬂEHHbIﬁ MWHW-

MarbHbI MOMEHT 3aTSKKWN; Ha PUCYHKaxX 4—7 — MakcumarnbHbIA HaTar pe3bbbl/MUHUMarnb-
HbIA HAaTAr YNIIOTHEHWUS;

pe3sboBoe coegnHeHue Integral Joint;

BHYTPEHHEE OABMEHMWE;

MUHUMAanbHbIA (HU3KWIA) OWanasoH HatAara pesb0bl MK YNNOTHEHWS,

YCTAHOBMEHHOE MMWHMMAanbHOE KONMWYEeCTBO pe3bB0BOM CMa3KW/yCTAHOBIMEHHbIA MaKcu-
MarnbHbI MOMEHT 3aTSKKW; Ha PUCYHKaxX 4—7 — MUHMMarbHbIA HaTAr pe3bbbl/MakcMMans-
HbIA HaTAr YyNIOTHEHWUS;

npefenbHas Harpyska;

TPaeKkToOpUs UCMbITaHWUA NpeaenbHON Harpy3kon 1;

TPaeKTOpUS UCTbITAHWUA NpeaenbHON Harpy3kon 2;

TPaeKkTopUsa UCMNbITaHWUA NpeaenbHOW Harpy3kon 3;

TPaeKkTopUs UCTbITaHWUA NpeaenbHOW Harpy3kon 4;

TPaeKkToOpUsA UCMbITaHWUA NpeaenbHON Harpy3kon 5;

TOYKa Harpyaku;

ncnelTaHne obpasua Ha 3aefgaHue Npu CBUHYMBAHWN-Pa3BUHYMBAHWM;

MeXaHWU4YeCKUiA LUK,

obpasel matepuana aAng ucnbitaHui (npoba);

CBUHYMBAHUE;

Tpybbl HEPTAHOIO COPTAMEHTA;

Hapy>XHbIW guameTp;

XapakTepucTuku Tena Tpybel no Muzecy;

HUMNEeNbHbIA KOHeL, ¢ DOMbLIOKM KOHYCHOCTBI0 — PacTpyBOHbIA KOHeL, C Manoi KOHYCHOCTbIO;
HUMMENbHbLIA KOHEL, C Manol KOHYCHOCTbI0 — pacTpy6OHbIf KoHew, C BonbLION KOHYCHOCTLI;
nonuTeTpaTOPaTUNEH;

YCTAHOBMEHHLINA MUHUMAaTNbHEIA Npefen TeKy4YecTH;

TEPMUYECKUIA LWKIT;

TEPMUYECKMIA LUKN C pe3bboit  MydhToNR;

0bnacTb UcnbITaTeNbHBIX HATPY30K;

ncnblTaHue cepumn A;

ucnbeiTaHue cepun B;

ncneltaHne cepun C;

3KBMBaNeHTHOe HanpshkeHne no Musecy;

npeaenbHbIA MakcMManbHbIA (BbICOKMIA) AMana3oH HaTara pe3bbbl Nu ynnoTHeHWS;
npegenbHbld MMHMManbHbIA (HA3KWIA) Guanas3oH HaTara pesbObl MNK YNoTHEHWS.

3.3 Obo3Ha4veHuUn

B HacTofwem cTtaHgapTe NpuMeHeHb! cnegywuine obo3HaveHus:

Aa

Ae

Ap

Ba

— LUWKMbl B UCNBITAHUKX CepuK A Npu TeMnepaType OKpyXalollen cpeibl ¢ UCNONb3oBa-
HWEM rasa ana BHYTPEHHEro OABMEHUSA W XUOKOCTU ONA HAPYXHOIO OABMEeHWA; Ans
CAL | — ¢ ncnonb3o0BaHWeM XUAKOCTW AN BHYTPEHHErO AaBNEeHNs;

— UMKNbl B McnbiTaHun cepun A npu Temnepatype 180 °C ana CAL Il v CAL IV ¢ ucnone-
30BaHWEM rasa Ansl BHyTPeHHero AaBneHus U XUOKOCTU ONS HapY»KHOIo AaBNEHUs;

— HOMWHanbHasg WU CPeaHsAA NNoLwank NoNepeYyHoro ceveHns Tpybbl; Ha ocHoBaHUKM D u
d Ans HOMVHaneHoro 3Havexus, D 1 d . AN cpeaHero 3HadeHus;

— UMKNbI B UCNbITAHUK cepun B, Be3 narnba, npu Temneparype oKpyxarLlen cpenbl ¢ Uc-
nonb3osaHueM rasa gna CAL Il — CAL IV; gna CAL | — ¢ ucnonb3oBaHWeM XWUOKOCTH
OnNA BHYTPEHHEero AaBneHus;

— UMKNbl B UCMbITAHUKA cepun B, ¢ n3rmbom, npu TemnepaTtype OKpy»Kaloleln cpeabl ¢ uc-
nons3osaHuem rasa ana CAL || — CAL IV; ana CAL | — c ucnonb3oBaHueM XWAKOCTH
ONS BHYTPEHHEero AaBneHUs;
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B — UMKINbI B UCMbITaHun cepun B, ¢ narubom, c ucnonb3oBaHumeM rasa npyv Temneparype
180 °C gna CAL Il u CAL IV unu npu temnepatype 135 °C gna CAL Il;

C — OCeBOe yCUIue cxKaTtus;

CEE: — CXaTue OLEHWBAEMblX XapakTepUCTMK pe3bB0BOro COeAUHEHNUS NMPU HYNEBOM OaBNeHNN
npy TeMnepaType OKpyXxatLlen cpeab;

CEE? — pacTsXKeHVe OUEeHKMBaeMblX XapakTepucTUK pe3b0oBOro CoeduHEHUS NpU HYNeBOM AaBs-
NeHUn NpyM TEMNEpPaTYpPE OKpyXarLlen cpeabl;

D — HOMMWHAaIbHbIA HAPYXXHbIA AnaMeTp Tpybbl;

Davg — MakcuManbHbIA U3 CPeAHNX M3MEPEHHLIX B YCTAHOBMNEHHLIX NIMOCKOCTAX HAPYXKHbIX AMa-
METPOB UCMbITaTeNsHoOro obpasua Tpyobi;

D, — BHYTPEHHWIA gnameTp TpyObl;

D“ag — 3dhdhekTMBHAA cTeneHb nporuba, rpagycel Ha 30 m;

D, — HapyXHblA guameTp TpyObl;

d — HOMWHANBHLIA BHYTPEHHUIA AMaMeTp TpyObl Ha ocHoBaHun D un t;

dan — CpenHWit BHYTPEHHWI AnaMeTp ucnbiTatensHoro obpasua TpyObl Ha OCHOBaHWW U3Mepe-
HUA Davg " tavg;

dyall — MaKCMManbHbI BHYTPEHHUIA auaMeTp TpyGbl Ha OCHOBaHUK D W t . UMM UCTIbITATENBHO-
ro obpasua Tpybbl HA OCHOBAHWUK Davg Ui

E — MOAynb YNpyroctyu Matepuana Tena Tpybbl;

E, — abcontoTHas NorpeLlHoCcTb KanuMbpoBKWM Harpy3o4HOro yCTpoMCTBa;

Erp — OTHOCMTEINbHAA MOrPeLIHOCTb KanmbpoBKM Harpy3o4yHOro YCTPOWCTBA, BblpaXXeHHasa B
npoueHTax;

FcepL — Harpyska OT AaBMeHWs Ha KOHLE ¢ TOPLUEeBOW 3arnyLUKon, AencTByolasa Ha pe3bboBoe
COEMHEHWE;

Fs — obuiee oceBoe yCUIMe PacTsKEHUs UK CKaTus (CyMMa NpUMeHsieMbiX Harpysok Fy, F,
FeepL):

Fi — 3KBMBareHTHOe oceBoe ycunue narnba;

Fe — CXKMMalLWas Harpyska B aTanoHHbIX XapaKkTepucTukax Tena TpyOel Npy Hynesom gaene-
HUKW (OQHOOCHOE CXaTune);

F; — (haKkTUYEeCKoe 0CeBOe YCUMUE pacTsKeHUs UIn CxaTus;

Fi — HOMWHANLHOE OCEBOE YCUINUE PACTSDKEHWSA UMK CXATUS;

F — pacTArMBaoLlas Harpyska B 3TallOHHbIX XapakTepucTukax Tena TpyObl Mpu HYneBoM
gaBneHuy (OAHOOCHOE pacTshKeHue);

fymn — YCTaHOBMNEHHLIN MUHMMATNLHLIA Npeaen TeKy4ecTu maTepuana,

/ — MOMEHT UHEpPLWHK,;

 —_— — MakCUManbHbIN pacyeTHbIR HaTAr Mexay pe3bbol UM anemeHTamu yNrnoTHeHUS, Npu-
HATLIA HA OCHOBaHUW OUAMETPOB HUMMNENLHOro U pacTpybHOro aNeMeHToB U Npefens-
HbIX OTKNOHEHWUNR;

!in — MWHUMAanbHbLIA PacHeTHbIW HAaTAr Mexay pe3bboi Unn anemMeHTaMu YNnoTHEHWS, MPUHS-
ThI H2 OCHOBaHWWU AWaMeTPOB HUMMNENBHOIO U pacTpybHOro aNeMeHTOB W NpefenbHbIX
OTKNOHEHWH;

Irange — [ManasoH PacHeTHOro HaTtara Mexay pe3bboW WM anemMeHTaMu ynnoTHEHWS, paBHbIRA
J,max - lmin;

Kic — k03(pPULUMEHT MacLITabUPOBAHUSA HAPYXXHOTO OABNEHUsA Ana TpyO, CTOWKUX K CMATUIO;

Ktemp — koadphmumneHT macTabupoBaHMa ONA npegena TekyyYecTy Npu NOBbILLEHHOW TeMnepa-
Type;

Kyall (Kyan) — KOMMULMEHT, YyYUTLIBAIOWMIA YCTAaHOBMNEHHOE TMpeaernibHoe OTKIIOHEeHUE TOMMHbI
cTeHkn Tpybbl (paBHbIn 0,875 ona npegensHOro oTKNoHeHnsa MuHyc 12,5 %);

La — [OfMHa HUNNenbHOro anemeHTa A oT Topua MydThel (MNu Topua pacTpybHOro anemeHTa)
[0 TOPLIEBON 3arnyLlKX UK 3axXBaTa;

Lg — ONWHa HUNNenbHoro anemeHTa B oT Topua mydThl (Mnun Topua pacTpyBHOro aneMeHTa)
[0 TOPLEBOW 3arnyLIKW UK 3axBaTa;

Le — ANWHa MyTbl Ny pacTpyBHOro coeguHEeHUs, ecri OHWN Hepa3beMHbIE;
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Lp — [AMvHa OT TopLua HepazbemMHOro pacTpyBHOro anemMeHTa 4o NNOCKOCTH M3MEPEeHNs y4acT-
ka 5 Ha naTpybke A;

Lya — ANVHa MeXay NIocKoCTAMUN uamepeHus ydactkoB 1 1 5 Ha naTtpybke A;

Lye — ANUHAa MeXay NIoCKOCTAMN namepeHus yyactkoB 1 1 5 Ha natpybke B;

ij — MUWHMManbHasa MeXxonopHas AnvHa naTtpyoka;

fo]8 — paeneHue cmATuA no APl ons HOMMHaNLEHOro Hapy»Horo gMamMeTpa, TOMNWKHbLI CTEHKKU W1

MUHMManbHoro npegena Tekydectu (cm. ISO/TR 10400:2018).

Mpumeyanume — Cm. pasgen 8 ISO/TR 10400:2018, koTopbIi KAcaeTca CONPOTUBIEHWUA HAPY>KHOMY OaBMNEHWUIO;

p; — BHYTPEHHee faBfieHue;
Py — HapyXHoe AaBneHue;

G.c — PakTuyeckas ukcupyeMasn CKopoCcTb YTeuku;

g, — Habniogaemas CKOpPOCTb YTEUKM;

R — pagwuyc KpyMBWU3HbI Tena Tpy6bl Ha ock TpyBbl;

T — oceBoe ycunve pacTaKeHUs;

t — HOMWHanbHas TOMWKHa CTeHKM TPyObI;

tavg — W3MepeHHaa cpedHAsA TONWKUHa CTeHKKM TpyBbl UCTbITaTensHoro o6pasua;

tnin — MUHMManbHasA TOMLIMHA CTEHKN TPYOBbI;

Ngs — YPOBEHbL YyBCTBUTENbLHOCTU CUCTEMbI BLIABMEHUS yTeYekK;

G — HanpsKeHue;

G, — OCeBOe HanpshxeHwe 6e3 usrnba;

0,, — OCEBOE HanpsxeHue ¢ narnbom;

o, — OCeBOe HanpsixeHue BcreacTsue nsrnba;

0, — Mpefen TeKy4ecTy B OCEBOM HanpaBneHun Npy cxatuu (Npu Hanuuum), B obpaTHOM cry4ae npe-

aen Teky4ecTtu B OCEBOM HanpaeleHUU Npv pacTAXXeHUN;

G, — OKBUBAlEHTHOE HanpsxeHue;

0, — OKpYXHOE (TaHreHUManbHoe) HanpsKeHNe;

Oho — OKPYXHOE (TaHreHUWanbHoe) HanpshkeHne Mo HapyXHoOMYy AnameTpy;

6, — pafuancHoe (HopManbHOe) HanpsXeHue;

0, — PaananbHoe (HopManbHOe) HanpsXKeHWe Mo HapyXXHOMY AMameTpy;

oy — Mpefen TeKy4ecTu B MOMEepPEYHOM HanpasMeHun Npu pacTsxeHun (Mpu Hamuuumn), B o6paTHOM
crnyyae npegen Teky4yecTW B OCEBOM HamnpaeneHun NpKu pacTsHKeHuw;

Oy — YCTAHOBMEHHbIN Npeaen TeKy4ecTy B Nonepe4yHOM HanpasneHun Npu CxaTun (Npy Hanu4uu), B
obpaTHOM cryyae npenen Teky4ecT B OCEBOM HanpaeneHun Npyu pacTsHKeHWu;

o, — Mpejen TeKy4ecT! B OCEBOM HANPaBMEHUN NPN PACTSHKEHUN.

4 O6wmume TpeboBaHUA

4.1 O6wan nHdopmauusa

HacToslee npunoxeHne COCTOUT U3 CreayHLMX OCHOBHLIX YacTel:

a) B pasgenax 4—=8 npuBeneHsl TpeboBaHMs 1 NpoLeaypbl Mo NPOBEAEHWI0 UCTLITaHWUIA pe3bLBoBbIX Co-
eAWUHEHWA, OCHOBaHHbIE HAa JAaHHbIX O Pe3bBOBbLIX COeAMHEHUSX, MOCTABMNAEMbIX U3ATOTOBUTENEM;

b) B npunoxeHun A nepevvcrneHsl TpeGoBaHUs ANS NUCTa TEXHWYeCKUX TpeboBaHWi K pe3bBboBbIM Co-
eAUHEHWAM WU3roTOBUTENs W NpeacTasneHsl MHOPMAaLUOHHBIE MUCTLI UCNbITATeNbHbLIX 06Pa3LoB;

c) B npunoxeHun B npueegeHbl hopmbl, HeoGXxogumble ANA NpPeAcTaBMNeHUs AaHHbIX, cOGpaHHbIX BO
BPEMS UCMbITAHWIA;

d) B npunoxeHun C nanoxeHa uHopMauus, yKkasbiBaeMmas B NOMHOM MPOTOKOMNe WMCMbITaHWA (Takke
cMm. pasgen 9);

e) B npunoxeHuy D npveegeHbl MeTOAOMOrMS pacdeTa W NprvMepbl 3TANOHHbLIX XapakTepucTrK Tena
TpyGbl, TLE 1 TOYKM NPUNOXKEHUS UCMbITATENbLHBLIX HATPY30K;

f) B npunoxexun E npeactasneH npuMep kanvbpoBKK Harpy3oYHOro yCTpOWCTBa;

g) B nNpunoxeHuun F nanoxeHsl pekoMeHaaUmmn no oueHke rpynnbl pe3bBoBbIX COEAUHEHWIA;
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h) B NMPUNOXeHNA G npueegeHbl peKkoMmeHgauun no npopedeHno JOMNONMHUTENbHbIX MCMNbITAHWIA, KOTO-
pPble MOXHO NCNONb30BaThb B 0Cco0bIX YCNOoBUAX IKCNnyatauun.

4.2 Cxema UCNbITaHUA pe3bBOBLIX COeaUHEHUN

Cxembl ucnbiTaHnin pe3eDOoBLIX cOoeAMHEeHUI AN Kaxgoro obpasua n3obpaxkeHbl Ha TeX pUCyHKax, Ha
KOTOPbIX OnpegeneHbl TPaekTopuMyM MCNbITaHWA. XapakTtepuctuka obpasua (cm. pucyHok 1), aTanoHHbie xa-
pakTepucTukn Tena Tpyobl 1 CEE (cm. pucyHok 2), TLE n cxembl ucnbiTaTenbHbIX HAarpy3oK (CM. pUCYHOK 3)
paspaboTaHbl OTAENBLHO ANA KaXaoro ucnbitatensHoro obpasua. OnpegeneHne xapakTepucTUK maTtepuana
OCyLLecTBMNeHO cornacHo 5.5. 3tanoHHble xapaktepucTuki Tena Tpyobl, CEE, TLE 1 cxembl ucnbiTaTenbHbIX
Harpy3ok onpenenexbl cornacHo 7.3.

MpumedyaHue — B HacToswWwem pasgene npegnonaraetcs, YTo MydTa Unu pacTpyBHLIA KOHEL, He ABMATCS
YA3BUMbLIMW 3NIEMEHTAMN COEAUMHUTENBHOTO yana.

4.3 NnucT TexHuuyeckux TpebGoBaHWM K pe3bLGOBOMY coegMHEHUK W WH(OPMALMOHHLIA NUCT
Ha ucnbiTaTenbHbLIN 06pasey

MNepen HaYyanom MCNbiTAHWA W3rOTOBUTENbL AOMKEH NpefcTaBuTb NnaH McnbiTaHnid. MNMnad uenbiTaHuia
JOMKeH codepxaTb TexHudeckne TpeboBaHWA C ykaszaHWeM npepnonaraemoro YpoBHS MPUMEHEHUs pesb-
©oBOro coedMHeHUs WU IKCNNyaTalUWOHHbIE XapakTepucTHKM pe3bBboBoro coeduHeEHWs, a TaKkke MHdopmaum-
OHHbIA NWCT pe3bboBOro coeguMHeHUsA ¢ yKa3aHWeM 3afBMEeHHbIX MUHUMAanbHbIX 3KCMMyaTaLlMOHHbIX Xapak-
TEPUCTUK, TAKUX KaK pacTshKeHue, cxaTue, BHYTPpeHHee AaBrieHue, HapyxHoe fasreHue, n3rmb u KpyTawmi
MOMEHT, B 3aBMCMMOCTN OT MUHMMAaIbHbIX 3KCNNyaTaLlVUOHHbIX XapakTepucTuk Tena Tpybel no API npu 3apan-
HbIX MUHUMarnbHOM Mpeferne TeKy4yecTu, HapyXHOM guaMeTpe, TOMNWWHEe CTeHKA U MUHUMATbHOW TOMWWKWHE
cTeHkn (cM. Tabnuuy A.1 ons nucta TexHudeckux TpeboBaHWi K pe3bboBOMYy coedMHeHWH). M3aroToBUTENb
OOMKEH NpeacTaBUTh YepTex NMnolaau MonepevyHoro ceveHus pe3bboBoro CoeanHEeHWs, TEXHUYEeCKy A0-
KyMEHTaUuo, HeobXoAnMYy AN M3roTOBMEHUS U KOHTPOIS, a Takke napameTpbl CBMHYMBaHUA pe3sbOBOro
COeaNHEHUs 1 NpoLenypbl N0 PEMOHTY. [loNONHUTENbLHO U3rOTOBUTENL AOMKEH OonpefennTs ocobble Xxapak-
TepucTukM Tena Tpyobl, Hanpumep: 90 % MUHUMAaNbLHOR HOMUHAMNBLHOWN TOMLMHBLI CTEHKWU, BbICOKOE AaBrieHue
CMATUSA UMK KOHTPONMPYEMEIVA Npefern Teky4decTu, KoTopble TpebytoTca Ana oueHKU pe3bboBoro coeAnHEHMS.

[na kaxaoro ucnbitTatenbHoro obpasua N3aroToBUTENb AOMKEH NPEACTaBUTb MH(POPMALMOHHLIA NUCT Ha
ncnelTaTeneHbIM obpasel, a Takke cneayrolme nsobpaxeHus B AByXMepHoW rpaduyeckon popme Kak ans
UCNbITaHWIA MpY TemMnepaType OKpy:KaloLen cpebl, Tak 1 Npy NOBbILUEHHON Temneparype:

a) aTanOHHble XapaKTepucTukn Tena Tpyobl (rpadimk VME Cc cOOTBETCTBYOWMMK KPUBBIMK OABMNEHNUS
cMATNA);

b) CEE (MHoroyrofnibHo# unu nHon chopmMbl, NpeacTaBneHHas B TakMx Xe ocax n maclwTtabe, Kak 1 ata-
MOHHbIE XapaKkTepucTuKKu Tena Tpyonbl);

c) TLE (obnacTb McnbiTaTeENbHBIX HArpy3ok).

Ona nonyveHns CEE cnepgyeT ucnonb3oBaTe MeTod pacyeTa, npumeHsembiid narotoeutenem. CEE
JOMKHa BKNoYaTh Tpebyemblie Toukn CEE, ykazaHHble B Tabnuue 7. [ins onpegeneHuna CEE mMoXHO ucnons-
30BaTh dKCNMNyaTaunoHHbIe XapakTepnucTuki. ObnacTb ucnbiTaTenbHblX Harpy3ok TLE gomkHa GbiTe nony4eHa
nyTeM [BYXOCHOro MacliTabupoBaHmsa B NPOUEHTHOM BhipaxeHuu (80 %, 90 %, 95 % wunu 100 %, B 3aBMCHK-
MOCTK OT TOTO, 4TO NpuMeHumo) oT CEE, Bkmodats Tpebyemble TOUKM Harpysku, ykasaHHble B Tabnuvue 7, u
JOMKHa BbITh UCMOMb30BaHa ANSA pacyeTa B CXeMax MCMbITATENbHbLIX HArpy3okK.

M3roToBMTENbL OOMKEH OMpefenuTb NMpeferbHble Harpy3ku ANA Kax4oro ucnbitatenbHoro obpasua
(cm. 7.4 n 7.5).

Mpu pacyeTe 3TaNoHHbLIX XapakTepucTuK Tena Tpybbl 1 CEE HacToAwmMiA cTaHgapT npegnonaraeT npo-
BEAEHWE UCNbITaHMA Kaxaoro obpasia no BO3MOXHOCTM Npu Hawbonee BbICOKOW Harpyske unu kombuHaumm
Harpysok, 4ONyCTUMbIX C TOYKW 3peHus 6e3onacHoCTh.
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Xapaktepuctuka obpasua

OnpegenuTe UcnbiTaTenbHbIi
obpasey kak natpybok A
W narpyGok B

Cobpatb
reoMeTpu4eckue

1 napamerpsl narpybka A

1 gaHHele AMYS

Cobpartb
reoMeTpudeckue

B napamerpsi natpyGka B
v gaHHble AMYS

PucyHok 1 — Cxema onpefeneHns UCXoOHbIX NapaMeTpoB, NCMoNb3yeMblX A4S CO34aHna

Ons kaxaon nsmepuTensHon
NNOCKOCTU:

- MUHUManbHas TOMMHA CTEHKW;
- CpegHss TOMNWWHA CTEHKHU;

- CPeaHUA HapYXHbIA uameTp.
Ons kaxpaoro coceaHero obpasua:
- AMYS.

Ona natpy6kos A, B oT ncxogHoii
Tpy6bI:

- Kiemp NPK HeoBXoauMocTy

3anucarb AaHHble
no natpybkam A n B
B (bopMax, yKasaHHbIX
B NpunoxeHuu B

Bribpatb

MUHUManbHbIE
3Ha4eHWA NapamMeTpoB
Ans narpy6kos A v B,
a Ans CPeAHEero HapyKHOro

AnameTpa —

Mcnones3oearh
MaKcUManbHbIi

Cwm. 5.5

D avg'

tine

tavg’

AMYS,

Ktemp'

npw HeoBxognMoCTH

3TAaNOHHbIX XapakTepucTUK Tena pr6b| AnAa NCnelTaterbHOro 06pa3u,a
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- N D

OTanoHHbIe
XapaKkTepUCTUKK Tena Tpyobl

O6nacTb oueHku pe3bGoBoro

D, | | J
L,
Kwali
s Co3paTtb aTanoHHble WarotosuTenio
o , XapaKTepuCTHKK co3parb
avg’ Tena Tpybbl 3 obnacTb oUueHKK
sy MPY NOBbILEHHOM pe3abBoBoro
B TeMneparype COBMMHBHMS
AMRYS G MOMOLLbI0 NPy NOBLILIEHHOM
s , ABYXOCHOIO Temneparype,
temp MacliTabuposaHus KOTOpasi MOXeT
3TanoHHbIX 6bITb NogsepryyTa
XapaxkTepucTuk OBYXOCHOMY
Tena Tpy6esl, MacLUTabupoBaHuo
npu HeobxoaMMoCTH ot 06nacTu cLUeHKK
peasBosoro
coeguHeHuna
npu Temnepartype
OKpY>¢aloLwen cpegsbl,
npu HeobxoaMMOCTH
Y
[lokyMeHTUpOBaTh
3TanoHHbIe Y
XapakTepucTUKK Tena
TPyGe! Npy TeMnepaType [loKyMeHTUpOBaTE
OKpyXatoLen cpegsl

oKpyatoLen cpeaesl
€ MCNOMNb30BaHUEM
AaHHbIX No naTpybky

J

coeuHEHUSs
Cospatb aTanoHHble .
XapaKTepucTUkn ki
Tena Tpybbl co3nate O 6ac11:.
npu Temneparype OLeHKWN pe3bboBorc

coeauHeHus
npu Temneparype
OKpyXawLen cpefbl

W npu NOBLILLEHHOW

TeMnepaType AN Kaxaoro
obpazua

06nacTb OLEeHKK
peabboBoro coeauHeHns
npv Temnepartype
oKpyKaloLleii cpebl
1 MPW NOBbILUIEHHON
Temneparype
nns kaxgoro obpasua

\_  om7at2 \_ w7313/

PucyHok 2 — Cxema onpefeneHunsi aTarnoHHbIX XapakTepUCcTUK Tena TpyObl Npy TeMnepaType OKpYKaloLLen cpeabl
1 MpU NOBLILIEHHOW TeMnepaType 1 06nacTi OLUeHKU pe3bBoBoro CoequHeHUsa Ona ucneiTaTensHoro obpasua
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OBnacTb UCMbITaTeNbHBbIX Harpy3ok Cxema vcnblTaTenbHbIX Harpysok

PaspaboraTe cxemb!

MCNbITaTENbHBIX HArpPy30K nenelTaTenbHBIX

o pe3bBOoBOro coenMHeHNA o nnn"ﬁ;ﬁi?fa“wﬁ
= npuv Temneparype Al
p paTtyp cepun A

OKpyXatolei cpeabl
nyTem ABYXOCHOro
maciutabuposanus 90 % Cm. 733
oT ofnacTy OUEeHKH
pe3bBoBROro coeiMHeHWA
npv Temneparype
OKpyXarowei cpenbl

Cosparb obnacte

\
PaspaboTtatb cxembl
UCTBITATENBHBIX
Harpy3ok
Coapartb obnacte ONsa NCnbITaHWiA
WUCnbITaTenbHbIX HArpy3okK cepun B
pe3b0oROro coeanMHeHus
OBnacTb OUEHOK npy Temnepartype Cm. 7.3.4
pesbGoBOro OKpyXKatoLei cpegbl
COeNHEHNA nyTem ABYXOCHOMo

Macwrtabupoeanus 95 %
OT 06nacTu OUEeHKU
pe3bBoBOro coeMHeHUs v
npv Temneparype
OKpyXatowei cpefbl

Paspaborats cxembl
(a) WCNbITATENBHBIX
Harpysok
ONa UCNbITaHWA
cepuu C

Cm.7.35

Coasparb obnacts
MCTIBITATENbHBLIX HArPY30K

pe3bBOoBOro coeiMHEHUs v
npw NoOBbILLEHHON
Temneparype
nyTem ABYXOCHOMO PaapaGoTaTtk cxembl
macwrabrposanus 90 % npenenbHbiX
oT 0BnacTy oLeHKK Harpy3oK

pe3bBoBOro coeiMHEHWA
Npy NOBbILLEHHOM

Temneparype Cm. 7.5

OKpy»aroLwen cpenpl

(a) Hazpysku npu pacmsikeHuu u cxamuu CxemMbl Harpy3soK, roToBbIX
ogpaHuderbl 90 % om 3HaveHul K MCMBITaHWUAM
pacmsxeHus u cxamus obnacmu oueHKu
pe3bbogozo coedUHeHUs, M. €. 0ZpaHUYeHb
3MUMU OCE6bIMU 3HAYEHUAMU

\ oM. 7.3.1.4 ) \ j

PucyHok 3 — Cxema onpegeneHus obnacTv UCnbiTaTenbHbIX HArpy3ok Npu TeMnepaType oKpyxKatoLlei cpeaebl
1 MOBLILLIEHHON TEMMNEPATYPE U CXEMbI UCMbITATENBHBIX HArPY30K A UCnblTaTensHoro obpasua
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4.4 KoHTponb Ka4YecTBa

Mpouenypbl KOHTPOMNSA Ka4YecTBa NpW U3roTOBMEHWMW WUCMNbITaTenbHbIX 06pa3uUoB AOMKHbI BbiTh 3a40Ky-
MEHTUPOBAaHE! ¥ COOTBETCTBOBATL NMpoLegypaM, UCnonb3yeMbiM Ans pe3sb0oBbIX CoedUHEHUI, U3roTaBnuBae-
MbIX ANA peanbHo 3KCNnyaTauum B CKBaXKUHe. M3roToBuTenb fomnxkeH obecnevnTs 3roToBneHne peasboBbix
COEAVHEHWIN ANs UCMBITAaHWA MO HACTOALEMY CTaHLAPTY TaKOW e KOHCTPYKLUMK, C TAKUMMK XKe pasmMepamMu U1
npeaenbHbIMU OTKIOHEHUSAMMW pa3MepoB (cM. 6.5), kak u pe3bboBble coeguHeHWsl, NoCTaBnseMble Ans pearnb-
HOIA 3KcnnyaTauum B ckBasknHe. V3roToButens pe3sboBLIX coefMHeHU fomxkeH ohopMUTL cepTUdMKAT COOT-
BETCTBUS W pa3paboTaTh NNaH KOHTPOMs TeXHONOrMYECcKoro npoLecca, BKMoYalwmin Homep(a) YepTtexka(ei)
M YPOBHM MEpecMoTpa NMpYMEeHAEMbIX JOKYMEHTOB NMPOMEXYTOYHOrO YPOBHS [Hanpumep, Ha U3roToBMeHwue,
kanuBpoBKY U3MepPUTENLHOTO MHCTPYMEHTAa, MpoLeaypy uaMepeHns, o6paboTky MOBEpXHOCTU (TUM W/UMK Tor-
WwuHa), pe3bboBy0 CMasky (TWM M KONMMYECTBO UMW OPYrue KONMUYECTBEHHbIE MoKasaTenu) U CBUHYMBaHKE].
B npouecce M3roToBMAeHWs UCMbITATeNBHbIX 06pa3LoB crieyeT NPUMEHSTL NepeyncneHHblie Beille 1 gpyrue
npoLeaypbl, KOTopble HeobxodWMbl Ans obecrnevyeHWs COOTBETCTBUS MPOAYKLWMM TpeboBaHUsIM aKcnnyaTalum
B NoneBbIX ycrnosuax (cm. A.1.6).

4.5 Be30onacHOCTL CTEHAOBLIX UCMNbITAHWUN

Mpu NpoBegeHUM MCMNbITAHWIA MO HACTOSALEMY CTaHOapTy MOryT ObiTb NMPMMEHEHbI Harpysky, 6nuskme
K chakTMyeckoMmy OManazoHy npefena TekyuyecTW UChbliTaTensHoro obpasua. McnblTaHua MoryT npuBecTn K
BbIXOLY W3 CTPOs MCMblTaTensHoro obpasua nnm otkasy obopynoBaHus. B uensx 6esonacHocTn Heobxoaumo
YUnTLIBATL criegyrollee:
a) cneunanbHble BKNagblLUm:
1) ucneiTaTenbHble 06pasubl, NOABEPraeMble BHYTPEHHEMY AaBNeHWI0, OMMKHbI MMETb crneyunanb-
Hble BKMAAbIWK ANA CHUXeHWUA obbema CxXaTol UChbITaTeNbHON cpefbl, YTO NO3BOMUT YMEHbLIUTE
SHEPrUI0, KOTopas Bblaenunace 6bl B cnyvae karacTpogrMyecKoro oTkasa,
2) cneuuanbHble BKNagbllWm AOMKHLI ObITh HEMPOHULIAEMbIMUW ATst UCNLITATENBHOW cpeabl (rasa unu
KWOKOCTU) M HE [OMKHbI 3axBaTblBaTb UMW 3a0epKUBaTh UCTbITATENBHYIO Cpeay, HaxXoasaLWYCs nog
daerneHunemM. Pasmepbl cneunanbHblX BKNagbllWen creqyeT paccyntate TakMM obpasom, 4Tobbl 3Ha-
YATENBHO YMEHbLLIWTE BHYTPEHHMIA 06beM obpasua, HO Npyu 3TOM He AOMKHO ObiTh MEXAaHWUYECKOro
B3auUMoaencTBMA ¢ 0bpasuom npu ero gedopmal i BO Bpems NpoBeaeHns UCMbITaHUNA,
3) cneuManbHble BKNagbIWKW, pacnonoXeHHble B npefenax pe3bboBoro coeguHeHns UCnblTatenbHo-
ro obpasua, JOMmkHbl OblTh paguanbHO NO3ULUOHUPOBaHbLI TakuM 06pa3oM, 4Tobbl o6ecnevynTs MUHN-
MarnbHbIA KOHTAKT ¢ BHYTPEHHUM OuameTpoM pe3bboBOro coeguHeHns Di. CneunansHbie BKNagbiwm
OOMKHbl JOXOAWTL (HE KOHTaKTUPYSA C BHYTPEHHUM AMamMeTpoM pe3bDOoBOro CoeguHeHns ), Kak MUHN-
MyM, OO NOMOBMHbI gMameTpa TpyObl 3a Npegenamu Topua MydThl ¥ KOHLA HUNMNENsa ans Hepasb-
€MHOro coefMHEeHWs UK 3a npegenamm Topua 06omx KOHLOB MydTbl AN MydOTOBOrO COeauHEHMsT 1
OOMKHbI ObITh LEHTPUPOBaHLI Mo ANnHe pe3bboBOro CoeanHeHNs
b) zawmuTHasa obonouka ucneiTatensHoro obpasua:
1) Harpy3o4YHble YCTPOWCTBA M COCYAbl NOL OABNEHWEeM OOMKHbl MMETb AOCTaTOMHOE KOMWYEeCTBO
3almMTHbIX obono4vek, YToObl COEPKMBATL YTEYKWU XUAKOCTW UMK ra3a Nnog BbICOKMM OaBneHWeM, BO3-
HWKaloLWWe B pesynbTate UCMbITaHWA WK paspyLUeHns ucnoiTatensHoro obpasua,
2) vcnblTaHWe HapyXHbIM aBfeHWEM MpU NOBLILEHHOK TeMNepaType Ha BbiSBEHWE yTeYeK OOMNxK-
HO NMPOXOAWTL B 3aKpbITOW cucTeme, 4Tobbl NpeaoTBpatuTh HeGe3onacHble YTeYKn ropsyeit dXuoko-
cTH,
3) nenelTaHua B kBagpanTax Il u [l noTeHuMansHO UMEKT BLICOKOE HanpsKeHWe Npu CXaTuu, Ko-
TOpOE MOXKET MPUMBECTU K MOBPEXAEHWUK Harpy3o4qHOro ycTponcTea. PekomeHayeTcs MCnonb3oBaThb
npoTusoygapHoe obopyaoBaHue;
C) ucneiTaTenbHasa cpeda:
1) BO BpeMs UCNbITAHUIA NPWU NOBLILEHHLIX TEMNepaTypax Ana MUHUMU3aLMN BO3MOXKHOCTM BO3HUK-
HOBEHWS noxapa CneayeT UCNOoNbL30BaTh HEroPHYME MaTepuansl, XMAKOCTU C TEMNepaTypoi BO3ro-
paHWsa, NpeBbiWakLen npegenbHble TEMNepPaTypbl UCTBITaHWIA, a TaKkke TEPMOCTOMKNE MaTepuansl,
2) BO BpeMs$ UCMbITAHWI Ha NpedenbHy Harpysky ucneltatensHasa cpeda AomkHa ObiTb KUOKOW,
d) noxapHasi besonacHoCTb: ANs CTEHAOBLIX UCNbITAHUIA [OMKHBI ObiTh pazpaboTaHbl Npasuna TEXHUKK
©e30nacHOCTU, KOTOPLIE OMMCHIBAKOT AENCTBMA B Cnyvae noxapa.
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5 O6wue TpeboOBaHNA K UCTNILITAHUAM

5.1 MporpamMMbl UCNbLITAHUNA

5.1.1 O6wKe nonoxeHUn

[aHHble 06 3KCNNyaTauMoHHbIX XapakTepnucTUKax pe3bbOoBbIX COeqUHEHWIA NOMyYalnT B Xo4e UehbiTa-
HWIA. [TpUMEHSAKT YeTbipe NporpamMmMbl UCAbITAHWA UMK oLeHKn pe3bboBbix coeanHeHuid (CAL) 4-ro ypoBHs.
PaspabartbiratoT Bce Bonee cnoxHble NporpamMmMbl UCTNbITAHWA, COOTBETCTBYHOLLME BO3pacTaLl MM MexaHuye-
CKUM Harpyskam npu akcnnyataumm pe3bboBbix coeanHeHWA. [10BbILIEHUE CIOXHOCTW UCMLITAHWIA MO Pa3HbIM
nporpammMam JOoCTUraeTcsl NyTeM YBENMYeHUs! KonM4yecTBa UCTbITYEMbIX XapakTeEPUCTUK WU KONUYecTBa WUCTbI-
TaTenbHbix 06pa3uoB pe3bboBOro CoeguHEeHWs.

MpunoxeHue NCNbiTaTENbHbLIX HATPY30K B Kax40M M3 vYeThbipex kBagpaHTos (Ql, Qll, Qlll v QIV) onpege-
NSeT 3KCnnyaTtalVoHHble XapakTepucTUk pe3bb0oBOro coefuMHeHWs, 3aBUCALLWE OT TPAeKTOPUKN NPUITOKEeHNS
Harpy3ku. Cnocob vcnelTaHui B YeTklipex KBadpaHTax npegHasHadyeH Ans NoBbiWeHus 3peKTUBHOCTM Mpo-
rpaMMbl UCTbITAHWIA; OQHAKO MporpaMma MOXeT He yHUTbiBaTb Harpy3ky Ha oThaenbHoe pe3bboBoe coepu-
HeHue. 3TO CBA3AHO C TEM, YTO HW OOHO pe3bDOBOE COeAMHEHME, UCMONb3yeMOEe B KOMOHHE 0BcaaHbIX Unu
HaCOCHO-KOMMpPEeCCOPHLIX TPYG, He ByAEeT UCMLITLIBATL BLICOKMX 3KCMNMyaTaLUMOHHBLIX HAarpy3okK Kak B BEpXHeN,
TaK W B HWXKHEN YaCTWU KOMOHHbI. [1porpamMmmMbl UCNbITAHWIA, B XOOE KOTOPbIX MPUMEHST peanbHble KoMBuHa-
LUK Harpy30K, yYUTbIBAKOLLME IKCMNyaTauud OTAENbHO B BEPXHEN UMK B HUXHER YacTy KOMOHH, MOTYT npepn-
cTaBuTb Bonee 4OCTOBEPHbIE pe3ynbTaThl CMbITAHWA AN ONpefeneHns aKCnnyaTauuoHHbIX XapakTepPUCTUK
pe3bb0oBbIX COEAVHEHUI B Tex crnydyasx, korga Ha pe3sboBble coegnHeHUs BNMSET aTa 3aBUCMMOCTL OT Tpa-
eKTopuWM npunoxeHus Harpysku. CormacHo TpeboBaHWsIM HacTOSALWEro ctaHaapTa HeobxooMMO NMpPUMEHSATb
Hadnexaly TEXHWYECKY OLEeHKY npu pa3paboTKe 1 MCMoNb30BaHMM yKasaHHbIX NporpaMM UCnbiTaHwuia, a
TaKKe Nnpu oLueHKe pe3ynbTaToB UCNbITaHWUA.

MporpaMmbl UCMbITAHUIA HE OXBaTbIBAKOT BCe BO3MOXHbIE YCMNOBUSA 3KCMnyartauud. Hanpumep, He pac-
CMOTPEHO NPUCYTCTBME KOPPO3WMOHHOW cpefbl, KOTOpas MOXET CYLLeCTBEHHO MOBMUATL Ha 3KcnnyarauuoH-
Hble XapakTepuUCcTUKM pe3bboBOro coeguMHEHNUS.

Mpy NpUMEHEHWM HACTOSALLErO CTaHAApTa cneayeTt YyCTaHOBUTE TpebyeMbln ypoBEHE OLEHKKU pe3bboBo-
ro coeguHenns CAL ncxoasa 13 KOHKpeTHbIx TpeboeaHun akcnnyaTtaumu. CneunanucTsl, UCNONb3YHOLLWME pesb-
DoBoe coeqMHeHVe, OOMKHBI 3HaTh YCTaHOBIEHHbI YPOBEHb ero OLUeHKWU, 00nacTb UCMbITaTenbHbIX Harpy3ok
W NpejenbHble Harpy3ku.

YcTaHoBMeHbl cnedyiole YpoBHW oLeHkM pe3bboBbix coeguHeHnia CAL:

a) CAL IV (nats obpa3suoB) — Hanbonee BbICOKasi CIIOXHOCTb UCTBITAHUIA.

Ycnoeusa ucneitannia CAL IV npegycmaTpuBakT HarpyxeHue pe3nboBOro CoOeguHEHUs LIMKMUYECKUMMU
MCMbITATENLHBLIMU HAarpy3kamu, 3aBUCSLLMMA OT YCMOBWIA 3KCMNyaTaLuW, BKMYaa BHYTPEHHEee AaBNeHne, Ha-
PY}KHOE [aBrfieHne, pacTsbkeHue, cxatue M M3rmb npu TemnepaTtype OKpyXKallewn cpedbl U Npu NOBLILLEH-
HoW Temnepatype. Obulee cymMapHoe Bpems BbIOEPXKKWM cocTaensieT npubnuantensHo 238 4. Mpu CAL IV
pe3bb0BOEe CoeduHeHWe MOABEPratoT MHTEHCMBHOW TEPMWYECKOW Harpyske npu MOBbILUEHHOW TemnepaType
180 °C. VicnbiTaHua npu npefenbHbIX HArpy3kax NpoBOAAT A0 pa3pywenud B keaapaHTtax |, I, n lll gnarpammel
«0CeBas Harpyska — OaBrneHuey;

b) CAL Il (naTe 06pa3yoB) — 3HaYMTENbHAS CNOXHOCTL UCMBITAHWA.

Kak n npun CAL IV, ycnosus ncneitanuin CAL Il npegycmatpuBatoT HarpyxeHne pe3bboBoro coeguHeHus
LUMKITMYECKUMW UCMbITATENBHLIMK Harpyskamu, 3aBUCALLMMK OT YCNOBWIA 3KCNnyaTauuu, BKIOYas BHYTPEH-
Hee JaBrieHune, Hapy)XHoe JaBreHne, pacTshKeHWe, cxatue n n3rnb npu TemnepaTtype oKpyxatLLein cpeabl 1
npw noebiweHHon Temnepatype. [MNpu CAL |ll peabboBoe coeanHeHWe NoOOBEPraT MEHEE KECTKOMY TEpPMU-
4YecKoMy LuKnu4eckomy Bosgencteuto, 4em npu CAL IV. Obuiee cymmapHOe BpeMsi BbIAEPKKW COCTaBnsieT
npubnuantensHo 185 4. TpeboBaHuA K NOBLILLEHHOW TemnepaType octatoTca Ha yposHe 180 °C. McnbiTaHua
npuy npefernbHbIX Harpy3kax NpPoBOAAT 4O pa3spyweHua B kBagpaHtax |, |l v |l guarpammbl «oceBas Harpys-
Ka — OaBneHuer;

c) CAL Il (Tpn obpasua) — ymepeHHas CIIOXKHOCTb UCMbITaHWIA.

Ycnosua ncneitaHuin CAL |l npegycmaTtpuBaloT HarpykeHue pe3bboBoro coeguHeHns LMKMMYeCcKUMmM Uc-
NbiTaTeNbHbLIMWA Harpy3kamu, 3aBUCALLWMMW OT YCMOBWIA 3KCNNyaTauuu, BKIoYas BHyTPEHHEE AaBMNeHWe, pac-
THXKEHWE, cxaTne 1 M3rnb npu TemnepaType OKpyXarLler cpedbl ¥ NPW NOBLILLEHHOW TeMnepaType. Hapyx-
Hoe JaBneHwe onpefendloT TOMbKO NpW TeMnepaType OKpyXawllien cpedbl Npy COKpalleHHOM KonuyecTBe
uuKnos. TemnepaTtypa MCMbITaHWA Ha BHYTPeHHee dasneHue orpaHnyeHa 135 °C. McnbiTaHns npu npegens-

16

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 24/ 205
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

HbIX Harpyskax NpoBOAAT A0 paspyleHus B kBagpaHTax | u || gnarpammbl «oceBasn Harpyaka — AaBneHue».
Obuwee cymmapHoe Bpems BblAEpPXKM cocTaensaeT npubnuantensHo 80 u;

d) CAL | (oBa obpa3ya) — He3Ha4UTENbHAaA CNOXHOCTL UCTbITAaHWNA.

Ycnoeusa ucneiTaduin CAL | npegycmaTpyBaloT MCMbITAHWA HA BHYTPEHHEe AaBrneHne Npu pacTsaxKeHun,
cxatum m n3rnbe npu TemnepaType oKpyXarwLen cpegbl C OAHMM UCMbiTaTenbHbIM 00pa3suom, Npy KOTOPbIX
MCMNOMb3YHT XKUAKOCTb UMK ra3 B Ka4ecTBe BHYTPEHHEN HarHeTaTensHoW cpedbl. HapyxHoe gaBneHuve onpe-
AensioT Npyu TemnepaType oKpy’KatoLLeln cpedbl Npu CoKpalleHHOM KonMyecTBe LMKNOoB. cneiTaHne npu npe-
AerbHblX Harpyskax npoBogAT A0 paspyleHWa B KBagpaHTe | gnarpaMmel «0ceBas Harpyska — gaBrieHues.
Obuwee cymmapHoe Bpems BbIAEPXKM COCTaBnsaeT npubnuantensHo 20 .

5.1.2 Mpeabigywmne NCNbITaHUA

WeneiTanma gng kaxgoro CAL, Tpebyembie HAacTOALWMM CTaHAapTOM, bonee CnoxXHele, Yem UCTBITaHuS,
npoBedeHHble A0 BBEAEHUs1 HAcTosLLero ctaHgapTta. PaHee vucnbiTaHHble pe3bboBble COeQUHEHUs OOMKHbI
COXpaHATk TOT e ypoBeHb oueHkn CAL v Ty e pedakumio, Mo KOTOPLIM OHW NPOLINK UcheiTaHus. Mcnoneso-
BaHHbIMA NPOTOKON UCMbLITAHWIA 1M ero AaTta JOMKHbl ObiTh YKasaHbl B OTYETE O NPOBEeAEHHbIX UCMbITaHUAX (CM.
npunoxeHue C). Pesynbtatbl UCMbITAHWA pe3bbOBbIX COEQUHEHWIA, NOMYYEHHbIE A0 BBEAEHWS HACTOALLErO
cTaHgapTa, MoryT BbiTb MPMMEHEHbI B paMKax npoLecca NpoBepKy KOHCTPYKLUMW UM NPeeMCTBEHHOCTH NPo-
BEAEHHbIX NCMbITaHWA.

5.1.3 AnsTepHaTUBHbIE UCNbITAHUA U OTKINOHEHUA OT YCMOBWUIW UCNbLITAHUA

MoxHo BbIOpaTk Nporpammy ansTepHaTUBHBIX UCMBITAHWIA NS NPUBEAEHUSA B COOTBETCTBUE C MPOEKT-
HbBIMW MeTo4amu 3akasuuka, B CBA3W C He0DXOAMMOCTBLH pPacCcMOTPEThL AOMOMHUTENBHBIE CBOMCTBA U Xapak-
TEPUCTUKM pPe3bbOBOro CoeguHeHWss Unv ToMbKO ANS Toro, 4Tobbl MccnedoBaTh XapakTepucTUKM A0 npege-
na, Tpebyemoro Ans crneunanbHon obnacT NPUMeEHEeHWs (MCNbiTaHWE Ha NPOEKTHbIe Harpysku). MNporpammei
anbTepHaTUBHbBIX UCTIBITAHWMA MOTYT UCMOMNB30BaTh 3HAYMTENMBHYI0 4acTb NMPOrpamMM HacTosIWero ctaHpgapTta
B KA4ecTBe OCHOBbI MMM MOrYT CYLLECTBEHHO oTnuyatbed. MNMporpammel ansTEpPHATUBHBIX UCMBLITAHUA MOTYT
COOTBETCTBOBATL MporpamMmmam MCMbITaHWIA MO HacToAWEeMYy CTaHAapPTY A9 OLUeHKU NPUrogHoCcTH pe3bBoBoro
coeguHeHus. OaHaKo nporpamMmbl ankTepHaTUBHbBIX UCMBITAHMIA HE CYMTaKT NporpamMmmMamMm UCNbITaHWiA, CooT-
BETCTBYIOLLUMMK HACTOSALEMY CTaHOAPTY, 4aXe eCrM OHW UCNOMb3YI0T 4YacTb 4aHHOW MporpaMmmbl B Ka4ecTse
OCHOBEI.

HekoTopble 13 MporpamMm MCNbITAHWA MO HACTOALEMY CTaH4apTy MOryT BbiTe JOCTATOYHBIMKU ANA MOA-
TBEPXKOEHMSA MPUMEHUMOCTUW pe3bD0BBIX COeAMHEHWU ONS KOHKPETHBIX YCNOBWIA aKcnnyaTauuu, 6e3 npoeege-
HWSA BCEW NporpamMMbl UCMBITAHWMA. Takne criydam MoryT MMEeTb MECTO MPW Hann4yMu COOTBETCTBYIOLLErO onbiTa
¥ pPe3ynsTaToB OPYTMX UCMbITAHWA, HANpMMep pe3bBoBbIX COeAUHEHWI OpYroro pasMepa, Beca, rpynmnbl Npoy-
HocTW. [lonyckalTca OTKNOHeHUs OT YCTaHOBMEHHbIX NMPOrpaMM WUCMNbITaHWA Npu cobniofdeHvny cnegyroLimx
YCIOBWIA:

a) nnaHvpyemble OTKNOHEHWA 3apaHee onpeaerneHbl B AOKYMeHTauuu;

b) oTknoHeHus cornacoBaHbl Mexdy 3anHTepecoBaHHbIMW CTOPOHAMU;

C) OTKIOHEHWS yKa3aHbl B NOSTHOM OTYETe MO NCMbITaHUSAM.

Bonpockl atTectauvMv cepuu W3genyvi U MCMOMb30BaHWA MPU 3TOM MHTEPNONSAUMM M 3KCTPanonsaumm
npuBeaeHbl B npunoxeHuu F. Mo cornacoBaHvio Mexay 3aKasumMkoM WM U3roToBUTENneM MoryT OblTh YCTaHOB-
neHbl Bonee xecTkve TpeGoBaHUA K NpUEMKe, YYBCTBUTENBHOCTU U (MNKU) K NPeACcTaBNeHuo pacllMpeHHbIX
MHPOPMAaLMOHHBIX JaHHbIX.

5.2 MaTpuua ucnbiTaHUN

B tabnuue 1 npuseaeHa matpuua, ceassisawowaa CAL ¢ obwmMmM Konu4ecTBoM UCnbiTaTenbHbIX 0bpas-
LOB, UX NOEHTUPMKALMOHHLIMW HOMepaMK 1 BUaamu NPoOBOAUMBIX UCMbLITAHWIA. Ha pucyHKax 4—7 npvBeaeHo
rpacbuyeckoe NpencTaBneHue Kaxaon nporpaMmebl UcneiTaHnid CAL, KOTopele criefqyeT YnTaTh U BeIMOMNHAThL
CBEpPXY BHU3,
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Tadtnuua 1— MaTpuua ucnbiTaHWiA, CEPUN UCMBITAHWIA HA TEPMETUYHOCTL W MASHTUdUKALMOHHBLIE HOMEepa 0BpasLoB

Cepusn C: Mcg;gs;e:;.:aﬂ
y Cepus A: Cepus B: Tepamiockia Harpeen cosfanma
POBEHb . LMKNbI MCNbITAHWUA
OL{BHKM 4 kBagpaHTa ¢ Cepus A: 2 kBafpaHTa c Tepmudeckie NPV NOBAI- BHYTPEHHEro
BeROTE MeXaHU4ecKUMA LUnknel Ql— MeXaHn4eckummn Vieri, ti o Giariias nasneHus (ans
goeqmeHm UmKnamm Qlll (em. 7.3.3) LUmMKnaMu u,qasn’eHmepnz % e HapYXHOro
{cM.7.3.3) (cm. 7.3.4) PACTSKEHMEM paType mci%ii?s;g?cﬂ
(cM. 7.3.5) e
Mpu Tem- Ql npn Tem- | MN3rmnb BoinonHA- | 10 TepMUYecKux
CAL IV nepatype nepaTtype He K0T Npy Temne- uuknoe c aaene- | Harpee npu
OKpyxatuweln | Bbiwe 65 °C paType oKpyKa- HUEM-pacTaXe- 180 °C
cpenbl 1 npu BKITHOM. loLen cpeapl 1 HUEM.
180 °C npu 180 °C
Biss QIll npn Tem- 5 MmexaHu4eckmx
Konnqu::cmo nepatype LIMKIOB Npu a3
6 180 °C Temneparype
Ong?di";ii He Bbiwe 35 °C | McnbiTaHue
F‘:’aHMH i BKJITHOY. npu 180 °C
repMeTuy-
HF;CTb 4 OBpasubl O6pasupl OB6pasupl O6pasupl
1,2,3,4 1,2,3, 4 1,2,3,4 1,2,3,4
Mpu Tem- WM3rnb BbINONHA- 10 Tepmuye-
CAL Il nepartype K0T Npy Temmne- CKUX LUMKMOB C Harpee npwu
OKpyKatoLLen paTtype okpyxa- | OaBneHuem-pac- 180 °C
cpenbl 1 Npu loLLEeRn cpeapl 1 TAKEHWEM
180 °C npu 180 °C
5 mexaHn4ecknx
ObLwee He npume-
Konnqu;cmo HWFIJ‘WO HHEEHREVIIEN L
. i Temneparype
n;) MCLIEII:I- He Bbiwe 35 °C | Wcnbitanue
'E"l'aHMH Ha BKIUOH. npu 180 °C
repMeTuy-
HOCTb 4 O6pasupl 1, 4 Qpasbl Ob6paszubl 1, 4
1,2,3,4
CAL Il Mpu Tem- WM3rnb BeInonHA-
nepartype 0T NpY Temne-
OKpYyXato- paType oKpyxa-
Obuwee 2 A Harpes npu
Konnqu:zcmo e cpegbl loLLen cpeapl 1 125 ocp
s, a0 (yMeHbLUeH- He npume- npu 135 °C s a3
n;) MCLlElbI- HOe Konuye- HUMO p
'E"l'aHMFl e CTBO LMKIOB)
e T Wcnbitanne
HOCTb 2
Obpasey 1 O6pasup! 1, 4 npu 135 °C
CAL I Mpu Tem- M3arnb BbinonHs-
nepartype 10T NpY TEMMe-
OKpyXato- paType OKpyxa-
Koj?fq”;ifao el cpeabl IolWen cpeabl U Ha‘lr ggBagpM
BB (yMeHbLUeH- He npume- npu 135 °C ——— a3 U xua-
J'I;) IACLIEIbI- HOe Konunye- HUMO p KOCTb
'E'il'aHVIH . CTBO LMKMNOB)
repMeTuy- TORLKo
HocTb 1
Obpazey 1 Obpaseu 1 Harpes
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Obpaszel

Obpaseu 1

FOCT ISO 13679—2023

lMpenenkcHele
OTKINOHEHNA
Ha 0bpaboTky.

Hatsr pessbbl/
YNNOTHEHMS.

Konyc Hunnens/
KOHYC MypThI

O6paseu 5

XHIXL
PS-BF
B COOTBETCTBUM C 6.5

CBUWHYMBaHWE
COBLIUHEHMUS.

Konnuecteo
pe3bGoBoi cmasku/
MOMEHT CBUHYMBAHUSA

H/H
PF-BS
B COOTBETCTBUM C 6.5

3nemeHT A: MGB
B cootBeTcTBMM € 7.2.2 L/H

SnemeHT A: FMU
B cooTBeTCcTBUMM C 7.2.3 H/L

3nemeHT A: FMU
B cooTtBeTcTBMM € 7.2.3 H/H

OnemeHT B: MGB
B cooTBeTcTBMM C 7.2.2 L/H

3nemeHT B: MGB
B cooTBeTCcTBMM C 7.2.2 L/H

AnemeHT B: FMU
B cOOTBETCTBMK C 7.2.3 H/L

AnemeHT B: FMU
B cooTBeTCTBMM ¢ 7.2.3 H/H

Harpee coeguHeHna

Harpee npu Temnepartype
135 °C B cooTBeTCTBMM € 7.3.2.3

Uenbitanne
Ha MPOYHOCTB,
ypoBeHb 95 %.

Cm. 7.3.2.1

TS-B B cooTBeTcTBUM € 7.3.4

B? 80 % (Ql, Qll)
B?95 % (Ql, Qll, Ql)
B% 95 % (Ql, Qll, QI)

TS-A B cooTBETCTBUM € 7.3.3

A% 95 % (Ql, Qll, Qlll, QIV)
A% 95 % (QIV, Qlll, Qll, Ql)

McnbiTaHve
npw NpegenbHbIX
Harpyakax

LL 5 B cooTBeTCTBUM C 7.5.6
50 % T + IP go paspyLueHuns

OKoH4aHWe UCNbITaHWU

LL 3 B cooTBeTCcTBUM C 7.5.4
PacTshkeHne Ao paspylieHus

https://GostExpert.ru/gost/gost-13679-2023

BuinonHexo

GostExpert.ru

BbinonHeHo

PucyHok 4 — TpeboBaHus 1 nopagok ucnelitaHuii npu CAL |

19


https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

Obpasew, | | Ob6paseu 1 Obpaseu 4 | | Obpasey 5
MpepensHble
OTKNOHEHUA
Ha obpaboTky.
Harsar pesbbbi/ XH/XL PS-BF L/L PS-BF H/H PF-BS

YNNOTHEHWA.

KoHyc Hunnens/
KOHYC My Tl

B COOTBETCTEMM C 6.5

B COOTBETCTBUM C 6.5

B COOTBETCTBUU C 6.5

SnemeHT A: MBG
B COOTBETCTBUW C 7.2.2

Ha TePMETUYHOCTb,
ypoBeHb 90 %.

Cm.7.3.2.1

B COOTBETCTBUM C 7.3.4

B COOTBETCTBUK C 7.3.4

B” 80 % (Ql, Qll)
B? 95 % (Ql, Qll, Ql)
B} 90 % (Ql, Qll, QI)

B 90 % (Ql, Qll, QI)

B 80 % (QlI, QlI)
B? 95 % (Ql, Qll, Ql)
Bj 90 % (Ql, Qll, QI)

B 90 % (Ql, Qll, Ql)

TS-A
B cooTBeTcTBuM € JA. 7.3.3

A? 90 % (Q, Qll, Qlll, QlV)
A% 90 % (QIV, Qlll, QlI, QI

McnbiTanve
Ha repMeTUYHOCTb,
ypoBeHb 95 %.

TS-B
B COOTBETCTBMM C 7.3.4

Bj 95 % (QI, Qll, QI)

L/H
CBuHYMBaHME I
COeANHEHNA. 3nemenTt A: FMU 3nemeHT A: FMU 3nemenTt A: FMU
B CcOOTBETCTBMK C 7.2.3 B cOOTBETCTBUU C 7.2.3 B COOTBETCTBUM C 7.2.3
KonvuecTteo H/L H/H H/H
pe3b6osoit ] I I
CMa3KUW/MOMEHT AnemeHT B: MGB 3nemeHT B: MGB 3AnemeHT B: MBG
B COOTBETCTBUM C 7.2.2 B COOTBETCTBMM C 7.2.2 B COOTBETCTBUM C 7.2.2
CBUHYMBAHUA L/H L/H L/H
| | |
3nemeHT B: FMU 3nemeHT B: FMU 3AnemeHT B: FMU
B COOTBETCTBMM C 7.2.3 B COOTBETCTBMM € 7.2.3 B COOTBETCTBMM C 7.2.3
HIL H/H H/H
1 1
H Harpee npu Temneparype HarpeB npu Temnepartype
arpes 135 °C 8 cooTBeTCTBUM 135 °C B COOTBETCTEUM
coeMHeHuns c7.323 c7.323
MenelTaHne Ts-B T5-8

Cm.7.3.21
TS-A
B COOTBETCTBMU C 7.3.3
A? 95 % (Ql, Qll, Qlll, QIV)
A? 95 % (QIV, Qlll, QlI, Ql)
anﬁE‘;ﬂ::ﬁbm LL 5 & cootBetcTaMM ¢ 7.5.6 LL 4 B cooTetcTBMM ¢ 7.5.5 | | LL 3 B cooTeTcTBAM € 7.5.4
Harpyakax 50 % T + IP no paspyweHns IP + C no paspyweHus PacTskenve oo paspyluienus

OKOHYaHWe MCnbITaHWiA

BbinonHeHo

BobinonHeHo
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O6paszey, | | O6pasey 1 | | O6pazey 2 | | O6pasey 3 | | Ob6pasey 4 | | O6pasey 5

MNMpegenbHble

OTKINOHEHUS
Ha oBpaboTky. XH/XL PS-BF XH/XL PS-BF L/H PF-BS L/L PS-BF H/H PF-BS

B B B B B

Harsr peasbui/ COOTBETCTBHM COOTBETCTBUM COOTBETCTBUN COOTBETCTBUN COOTBETCTEUM

YMNNOTHEHUSA. c6.5 c6.5 c6.5 c6.5 c6.5
KoHnyc Hunnens/

KOHYC MydTbl

3nemeHT A: MBG

3nemeHT A: MBG

CauHqmBanue B COOTBETCTBUM B COOTBETCTBUM
coeguHeHua. c7.22LH c7.2.2
é ] ]
ONUYEeCTBO
. 3nemeHt A: FMU 3nement A: FMU Onement A: FMU 3nemenT A: FMU OnemenT A: FMU
pesbboBoi B COOTBETCTBUM B COOTBETCTBUM B COOTBETCTBUU B COOTBETCTBUM B COOTBETCTBUM
CMA3K/ MOMEHT c7.23HIL ¢ 723 HL c7.23HH c7.23HH c7.23
CBUHYMBaHWA | | | |
3nemeHT B: MGB 3nemeHT B: MGB 3nemeHT B: MBB 3nemeHT B: MBG
B COOTBETCTBUM B COOTBETCTBUK B COOTBETCTBUM B COOTBETCTBUM
c7.22LUH c7.22LH c7.22LH c7.22LMH
1 1 1 1
3nemeHT B: FMU 3nemeHT B: FMU 3nemeHT B: FMU 3nemeHT B: FMU OnemeHT B: FMU
B COOTBETCTBUM B COOTBETCTBUM B COOTBETCTBUW B COOTBETCTBUW B COOTBETCTBUM
c7.23H/IL ¢ 7.2.3 HL c7.23HH c7.23 HH c7.23HH
1 1 1 1
H Harpes npu Harpes npu Harpes npu Harpes npu
arpes Temnepatype 180 °C| |Temneparype 180 °C| |remneparype 180 °C| |Temneparype 180 °C
coeauHeHun B COOTBETCTBUN B COOTBETCTBUU B COOTBETCTBUU B COOTBETCTBUN
¢ 1323 57323 c7323 c7323
TS-B B cooteetcrBMm| |TS-B B cooretctenm| | TS-B B coorsercteum| | TS-B B cooTBeTCTBMM
WcnbiTaHue c7.34 c7.34 c7.34 c7.34
Ha repMeTUM4HOCTb, B 80 % (QlI, QI B 80 % (Ql, Q1) agp % (Ql, Qll) B 80 % (Ql, Q)
B 95 % (Ql, QlI, Ql B 95 % (Ql, Qll, Q) B 95 % (QI, Qll, QI
0 [
ypoBeb 90 %. | 152 96 o, 1, il ai)| |52 90 % (@i’ air, i g gg ,,28: 8:: g:; B% 90 % (al, Qll, Ql
B2 80 % (Ql, Qll, Q1) [B® 80 % (Ql, Qll, QI) B% 90 % (QI, Qll, QI
Cm. 7.3.2.1 I I T T
[TS-C B cooteercreum| [TS-C B cooreercreuu| | TS-C e cooteercrenum| | TS-C B cooTeercTBUmM
Gd.35 c7.35 c7.35 c7.35
10 rennoebix uknos| |10 tennoesix uuknoe| |10 Tennosbix umknos| |10 Tennossix LKMKMO
5 MEXaHU4ecKWX 5 MEXaHU4eCKIX 5 MeXaHU4ecK1x 5 MEXaHWHECKNX
| | ] |
TS-C & cooteercteum | | TS-C B cooteetctum | |TS-C & cooteercteum| | TS-C B cootBercTBUM
c7.35 c735 c7.35 c7.35
A290 % (1. Qll, Qill, &) |A° 90 % (@1, Qi all, Qv (A 90 9% (1. ail, aill, avy A7 90 % (1. ll, Qlll, V)
A% 90 % (QIV, Qill, I, Q1| | A% 90 % (CiIv, i, all, aly| A% 90 % (Qiv, ali, i, Qi |42 90 % (v, ail, all, ¢l
90 % 5 Ql- QI Lkrne: 90 % 5 QIQIII Umibl 290 % 5 QI-QIIl Lpobi 90 % 5 QQIIIl Linkrib)
90 % (Ql, Qll, Qlll, QIv) Aa 90 % (Ql, Qll, alll, Q)| |A% 90 % (Ql, Qll, Qlll, QIV) A" 90%{QI Qll, Qlll, QIvY
Aa 90 % (QIv, QlIl, QiI, QI 90 % (QIV, QI Qll, Q) 90 % (QIV, QI QI QI 90 % (QIV, QuiI, Qi QI
TS-A B cooteetcTaum | | TS-A B cootsetcraum | | TS-A B cooteeTcTaumM| | TS-A B COOTBETCTBUM
Wcnbiranne c733 6733 c733 c733
Ha repMeTUYHOCTb,
ypoBeHb 95 %.
Aa 95 % (Q, Qll, Qlll, AV)| |Aa 95 % (Q1, Qil, QIlL, AV }Aa 95 % (1, QlI, Qill, QIVY JAa 95 % (Q, QI Qlll, QIV)
Cm.7.3.21 Aa 95 % (QIV, Qlll, Qll, QN | Aa 95 % (QN, Qill, Qll, QNj| JAa 95 % (QN, Qlll, Qll, Ql)l Aa 95 % (QIV, Qlll, Q1l, QI
LL5 LL1 LL2 LL3
Wcneitanue B COOTBETCTBMM . LL 4 - B COOTBETGTEMN B COOTBETCTBIM B COOTBETCTBH
npy NpeaenbHbIX 509]/??.2 " Rty Bl 75@ ot 5 5,:4, Té:stP c754
Harpyakax O pagpyLieHIs IP + C po paspyluers nplgksmeum [0 paspyLeHn o Daawueu»-?m
Sgﬁg:g:ag ” BuinonHeHo | | BeinonHeHo | I BbinonHeHo | | BrinonHeHo | I BuinonHeHo I
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Ob6paseL, | I O6pazeu 1 | | O6pasey 2 | | O6pasey 3 | | Ob6paseu 4 | | O6paseuy 5
MpepencHele
OTKINOHEHWSA
Ha oBpaboTky. XH/XL PS-BF XH/XL PS-BF L/H PF-BS L/L PS-BF H/H PF-BS
H G/ B B B B B
arTar pesbobl COOTBETCTBIAW COOTBETCTBUM COOTBETCTEMM COOTBETCTBUN COOTBETCTBUM
YNNOTHEHKS, cB.5 cB.5 c6.5 cbB.5 c6.5
KoHyc Hunnens/
KOHYC My Tl

|
3nemeHT A: MBG

3nemeHT A: MBG

CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023

CBMHqMBaHMe B COOTBETCTBUKA B COOTBETCTBUA
coeiMHEeHNS. c7.2.2LH c7.22
. | |
ONUYECTBO
B 3nement A: FMU 3nemeHT A: FMU JnemeHT A: FMU 3nemeHT A: FMU 3nemeHT A: FMU
pe3bboBoi B COOTBETCTBUN B COOTBETCTBUM B COOTBETCTBUK B COOTBETCTBUM B COOTBETCTBUW
CMAa3KWMOMEHT c7.23H/L c7.23H/L c7.23HH c7.23HMH c723
CBUHYMBAHWUSA [ | |
OnemeHT B: MGB 3nemeHT B: MBB 3nemeHT B: MBG
B COOTBETCTBHUN B COOTBETCTBUK B COOTBETCTBUWN
c7.22LH c7.22LMH c7.22L/MH
1 1 1
3nemeHr B: FMU 3nemeHT B: FMU SnemeHT B: FMU 3nemeHT B: FMU 3nemexT B: FMU
B COOTBETCTBUN B COOTBETCTBUM B COOTBETCTBMN B COOTBETCTBUW B COOTBETCTEWN
c7.23H/L c7.23H/L ¢7.23HMH c7.23HH ¢7.23HH
1 1 1 1
H Harpes npu Harpes npu Harpes npu Harpes npu
arpes Temneparype 180 °C| |remneparype 180 °C| |remneparype 180 °C| |remneparype 180 °C
coeauHEHMs B COOTBETCTBIAW B COOTBETCTBUM B COOTBETCTBYM B COOTBETCTBIAM
61023 c7323 c7.323 671323
TS-B B cooteerctBum| |TS-B B cootBetctBumn| |TS-B B cooteerctBum| | TS-B B cootBercTBimM
Mcnbitanve c7.34 c7.34 c7.34 c7.34
Ha repMETUYHOCTD, aB"’ 80 % (Ql, Q) aBa 80 % (Ql, Qll) B? 80 % (QI. Qll) Ea 80 % (Ql, QI
oBeHb 90 % B’ 95 % (Ql, Qll, Ql)f |B” 95 % (Ql, Qll, Ql}f |za 45 o, (OQI é" Qi) B” 95 % (QI, Qll, QI)
yp * | [B%90 % (a1, an, aif 82 90 % (@1, Qi Qi) [5a g o (@, ail. i B2 90 % (Ql, Qll, QI)
B% 80 % (Ql, Qll, Q) B? 80 % (Ql, Qll, Ql T B® 80 % (Ql, Qll, Ql)
Cm. 7.3.2.1 I I T T
[TS-C B cooteercreum| |TS-C B coorsetcreuu| | TS-C Bcooteercraun| | TS-C B cootBeTCTBUMM
c7.358 c7.35 c735 c7.35
10 tennoebix umknos| |10 Tennoesix umknos| [10 Ternosbix umknos| (10 TernoBsIx LMKNO
5 MEXaHU4eCcKUX 5 mexaHudecKux 5 MexaHU4ecKux 5 MexaHn4ecKknx Bl
| | | |
TS-C & cooteercteuu | | TS-C B cooteetcteuu | | TS-C B cooteetcteum | [TS-C B cooteeTCTBUM
c7.33 c7.33 c7.33 c7.33
A% 90 % (a1, @i, all, avy| 1A% 20 % (@i, ai, aill, avy| 1A% 90 % (@i, @i, Qiil, QvY A 90 % (@1, Qll, QIll, QIv)
A% 90 % (v, all, all, ey | | A% 90 % (iv, ai, i, a1y | |a* 90 % (@iv; aii, ail, o) [A% 90 % (@, Qlil, Qll, Q)
90 % 5 Ql- QI Lykrs! 90 % 5 QI-QIll Uukns! 90 % 5 QI-QII Lk 90 % 5 QI-QII Lnknbl
A290 % (@I, @, alll, avy] | A% 90 % (@, Qi i, avy |A% 20 % (@i, ail, ail, avy 1A% ¢o % (@, ail, Qlll, Ql
A% 90 % (Qlv, Qi Qll, QN A2 90 % {Qv, Qi QI Q1) A% 90 % (QIv, QINl, Qi Q) A% 90 % QN QL QI Q1)
TS-A B cooreerctaum | | TS-A B cooteetcramm | | TS-A B cootBeTcTRMM| | TS-A B COOTBETCTBMM
Mcnbiranmne €733 6733 c7.33 c733
Ha repMETUMHOCTb,
0,
yposeHe 95 %. Aa 95 % (QI, Qll, Qlll, QV)| |Aa 95 % (@1, QIL, Qlll, Qv |aa 95 % (QI, QII, Qlll, QIVY |Aa 95 % (Ql, Qll, Qlll, QIV)
Cm.7.3.21 a 95 % (QIV, alll, all, ol |Aa 95 % @, ail, all, an| Az 95 % @i, ail, all, i [aa 95 % @, i, ail, o
LL5 LL1 LL2 LL3
WcnbiTaHue B COOTBETCTBAN . W'I:L‘;mw B COOTBETCTBIM B COOTBETCTBAN B GOOTBETCTBAN
npw npedenbHbIX cy?;?.ﬁ = TEE c752 s 7653 m el 754
HarpysKax .qpsapa::pymeﬂnﬂ IP+C no paspywenia .E.;Ipaamnﬁa:ul 1o pa:apymennﬂ 1o paapyu:eﬁn
OKOH4aHue
MCNLITaHMIA ” BbinonHeHo | | BeinonHeHo | | BrinonxeHo | | BeinonxeHo | | BeinonxeHo |
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5.3 Mporpamma ncnbIiTaHUN

5.3.1 NMNonHomacwTabHble UCTIbITAHUSA

B cooTBeTcTBMM C npouedypamu, YCTaHOBINEHHbIMU B HACTOALWEM CTaHAapTe, NPOBOAAT nporpamMmy
nonHomacLTabHbIX UCMbITAHWA, COCTOSILLYHO M3 WCMbITAHWA HAa CBUHYMBaHWE-pa3BMHYMBAHWE, WCMbITAHUIA
TLE v vcnbiTaHuin Npu NpefenbHblX Harpyskax.

Mpu aTom HeoOxogumo 4YeTko cobniodaTth yKasaHws HacToswero ctangaprta. Ecnu BosHukaroT Hebna-
rONpUATHBLIE YCMOBWA, HE NMPEAYCMOTPEHHbIE HACTOSALWMM CTaHOAPTOM, TO BCe OTKIMOHEeHus oT TpeboBaHuii
HacTOALEro cTaHgapTa OOMKHbl BbiTh yKa3aHbl B MpOTOKONe McnbiTaHuin. Kpome Toro, cnegyeT NpuBecTr
0BOCHOBaHWA TOro, YTO pe3ynsTaThl MCNBITAHWIA MOXHO CHATaTb YOOBNETBOPUTEITbHBLIMMN.

5.3.2 OueHkKa pe3ynbTaToB UCMbLITAHWUA

5.3.2.1 Obwme nonoxeHms

OueHKy pesynsTaToB BbINMOMHEHWSA NPOrpaMmMbl CTEHOOBLIX UCMbITAHWA B COOTBETCTBUM C pasgencom 8
NPOBOOAT COIMMAaCHO yKasaHWsAM HACTOALLEro NyHKTa.

5.3.2.2 Pesynbrathl UCNbITAHWA, COOTBETCTBYHOLLNE 3asiBrneHHoMy CAL

Ecnwn pesynbTathl MUCNBITAHWMIA COOTBETCTBYIOT TpebBoBaHUSAM HAcTOSLWEero ctaHaapTa K UCNbITaHWSAM Ha
CBUHYMBaHWE-pasByHYMBaHWE, K UcnbiTaHuam TLE v ncneitaHusam npu npedensHbix Harpyskax, To peasboBoe
coefVHEeHWe YyCTaHOBMNEHHLIX pa3mMepa, Macchl U rpynnbl MPOYHOCTU [T. €. U3 MaTepuana ¢ yCTaHOBNEHHbIMU
MUHMManeHbIM Npegenom Tekydecty (SMYS) n XMMUYecKMM COCTaBOM| CHMTAKT COOTBETCTBYHOLLMM 3asB-
nexHomy CAL.

Ecnu kaxgoe ncnbiTaHue Ha repMeTUYHOCTb, NpoBegeHHoe npu ypoeHe 90 %, NpoxoauT pe3ynbraTue-
HO, cnefyeT NPOBECTW UCMbITAHUSA HA repMEeTUYHOCTL NpK ypoBHe 95 %. Ecnu ncnbiTaHWA HA repMETUYHOCTD,
npoBeAeHHbIe Npy ypoBHe 95 %, He pe3ynbTaTyBHbI, TO pe3bboBble COeAMHEHWS CHMTAKT COOTBETCTBYIOLLUMU
3aABNeHHOMY YPOBHIO OLEHKW UCMbITAHUIA Ha repMeTuYHocTb npu ypoeHe 90 %. Ecnu kaxgoe u3 ncnbiTaHui
Ha repMeTUYHOCTE NpoLwno npu ypoBHsx 90 % v 95 %, pe3bboBoe coeguHEHWE CUMTaKT COOTBETCTBYHLUUM
3aABMNEHHOMY YPOBHIO OLEHKW UCMbITAHWA Ha repMETUYHOCTb Npu ypoBHe 95 %. TpeboBaHWA K UCMbITAHUAM 1
nopsaaoK UCMbITAHWA NPUBEdEHbl Ha PUCYHKax 4—7.

[na vcneiTaHWiA Npu NpefenbHbIX HAarpy3kax CyLecTBYHT KPUTEPWUM 3aBEpLUEHUSA UCMbITAaHWS, onpeae-
neHHble B 7.4.2. MNpegensHble HAarpy3ku Npu 3aBepLUeHWUM UCMbITaHWIA cnedyeT CpaBHUTE C NPOrHO3UPYEMOW
paspyLualoLlen Harpyskon, pacc4MTaHHOW U3roToOBUTENEM B nopsaake, ycraHosrneHHoM B A.1.5. lNpegensHble
Harpysku gomkHel npeBbiwate CEE. Ecnu npegensHas Harpy3ka He npesbiwaet CEE, To CEE moxeT BbITh
nepecmMoTpeHa TakuM obpasoM, 4yTobbl pesynsTupytowas CEE 6bina meHbLUe npegenbHbixX HAarpy3ok, a aanb-
HeWlwee ucnbiTaHue He Tpeboranock. Ecnn coctosHne ucnbiTatenbHero obpasua, He NpoLlleawero uenbita-
HWUS Ha repMeTU4HOCTb npu ypoBHe 90 % mnu 95 %, He NO3BONAET NPOAOIIKUTL UCMLITAHWUSA NMPU NpedensHbIX
Harpyskax, To 4Ns 3aBepLUeHUs UCNbITaHUA NPU NpedenbHbBIX Harpyskax cnedyeT M3roTOBWTh 3amMellatoLwuin
ucneiTatensHbld 06pasel. [nga 3amellarollero UcnbliTaTtensHoro obpasua crieqyeT MCMNonb30BaTbk OKOHYa-
TensHoe cBuH4YMBaHWe (FMU) n HarpeB obpasua, ogHako He TpebyeTca NPOBOAUTL UCMLITAHUS Ha repMeTuY-
HOCTb [0 UCMbITAHWIA MPU NpefenbHbIX Harpy3kax.

5.3.2.3 Peaynbrathbl UCNbITAHWIA, HE COOTBETCTBYIOLLMWE 3asiBneHHomy CAL

Ecnn pesynbratbl UCMbITAHWA HE COOTBETCTBYIOT TpeboBaHMAM K UcnbiTaHusMm TLE, moxeT BbiTe npu-
HATO pelleHune:

1) 0 nepecmoTpe KOHCTPYKLMM pe3bboBOro COeAMHEHWA C NOCNEeayLUM MOMHbLIM NMOBTOPHLIM UCHLI-
TaHueM;

2) o cHmwkeHun CEE ¢ nocnegytolum MOBTOPHLIM UCMbITAHWEM MOBOro(bix) WCMbITATENLHOrO(bIX)
obpasua(oB), KoTopble He coOTBETCTBYIOT TpeboBaHuaM Bonbwen CEE.

B crnyyae HewcnpaBHOCTU WCMbITATENLHOTO OOOPYAOBaHUA UMW HapYLUEHUSA YCIOBUIA WUCMbITAHWA,
HE CBA3aHHbIX C KOHCTPyKUMen pe3bboBOro coeguHeHWs, OTCYTCTByeT HeOBXOQUMOCTb B MEPECMOTPE KOH-
CTpyKuumn pesbboBoro coefvHeHusi, nepecmorpe CEE uwnu nepecmoTpe npedenbHbIX Harpy3ok, ogHako
ucnbiTatensHbli(e) obpaseu(ubl) MNu 3amellarlnin(Me) ucneliTaTenbHbIA(e) obpaszew(ubl) cneayeT noneep-
FHYTb MNOMHbLIM NOBTOPHLIM UCMbITAHUAM. JTltoboe cobbiTve, He COOTBETCTBYHOLLEE KPUTEPUSIM MPUEMKN, JOMK-
HO ObITb yKa3aHo B MPOTOKONE MUCMNbITaHuin. KonnyecTBo NOBTOPHbLIX MCMBITAHUIA 1 HEODXOAMMOCTE MOBTOPHbIX
UCNbITAHWIA OOMKHbI BbITh YKa3aHbl B MPOTOKOMNE UCMLITAHUA.

5.3.2.4 TpoTokon pe3ynsTaTtoB UCNbITAHUA

PesynkraThl Kaxgoro npoBeeHHOro UCNLITaHWs crneayeT 3aHOCUTL B MPOTOKOM B COOTBETCTBMM C pas-
gernom 9. Bce yTeukn u3 pe3bboBOro coegvHeHus, NpousoLlleile npyM Bo3gencTeuM Harpysok TLE vnm Ha
obopyaoBaHUM He3aBUCUMO OT 06bemMa UM CKOpoCTH, OOIKHbI ObiTh YKa3aHbl B MHPOPMaLMOHHbIX TMCTax 1
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Ha rpadpmxax AaBleHnA. nplfl N3MEHEHWN HArpPy3KMn MOryTt HaSHIOﬂaTbCﬂ CMeLlleHNsd, Bbl3BaHHbIE HE yTE‘-IKDPI,
a n3ameHeHvem obbema. ypOBHM CMEeLLEeHUA PermcTpupyroT 40 1 nocre M3MEHEHWI Harpy3ok.

5.4 TpeGoBaHusa K KaNMOpPOBKe U aKKpeguTauum

5.4.1 Axkkpegutauus

Jlabopatopus, npoBogsLLan UCNbITAHWMA N0 HACTOALLEMY CTaHAAPTY, 4OMKHA BbITh:

a) nubo akkpeaMUTOBaHa HaLMOHANbHLIM UM MEXAyHapoOHbIM OpraHoM No akkpeauTauuy,

b) nubo nonHocTbio COOTBETCTBOBATL TpebOBaHNAM, NpUBEAEHHbIM B 5.4.2—5.4.5.

5.4.2 KanubpoBka o6opynoBaHus

Lo Hauyana ucnelTaHuin HeobxoavmMo ybeouThea B TOM, YTO BCE Harpy3odHble YCTPOWCTBA, KoTopkle By-
OYT UCMOMb30BaHbl B X04€ UCMLITAHWA, UMEKT KanvubpoBKY, COOTBETCTBYHOLLYI0 HOPMATMBHOM AOKYMEHTaLWK.
Mcxonsa v3 onbiTa narotoBuTens peabboBbIX COeqMHEHUA UNK UCNbiTaTeNbLHON Nnabopatopmumn HeobxoanMMo Tak-
e NepuoavYeckn NpoBoauTb KanubpoBKY M3MEPUTENbHOW M PErMCTPUPYIOLLEN annapaTypbl, TAKOW Kak Ma-
HOMETpbI. 3TanoHbl UCMbiTaTenbHON naboparopuu, Ucnonb3yemMble ONs KanMbpoBKK, W Kaxaaa kannbpoeka
OOIMKHbI BbITh 3a00KYMEHTMPOBaHbl. Konun NpoTOKONOB O TEKYLLMX KarnMbpoBKax Harpy3o4yHOro yCTpOWCTREA,
NpubopoB ANS U3MEpPEeHUs AaBNEHUA U KPYTALLEro MOMEHTa OOIMKHbI ObITh BKMKOYEHEI B MPOTOKOMN UCMbITAHUNA.

JonyckaeTcs npoBefeHWe KanubpoBKM 000pPYOOBAHUSA B XO4E UCMbITAHWIA UCXoasa U3 TpebyeMbixX UCnbI-
TaTenbHbIX HArpy3oK 1 NpeabiayLero onbiTa NCNonb3oBaHna 0b6opyaoBaHuWs.

WcneiTaTensHaa nabopaTtopusi 4OMKHA MMETb npouenypy, obecnedynBaroLLyo TOHHOCTb NOKa3aHui TemM-
nepaTypbl TEpMONapbl.

5.4.3 ExerogHas KanubpoBKa Harpy3o4Horo ycTpoucTea

Kaxgoe Harpy3o4yHoe YCTPOWCTBO, UCMOMb3yeMoe NS UCMbITAHUA Ha OCEBYH WUIM KOMOWHWUPOBAHHYH
Harpysky, HeobBxooMMO eXerofHo NoABepraTth KanubpoBKe B peXMMax pPacTsKEHUs U CXaTus NpU MOMOLLU
npubopoB (HanpuMep, TeH304aTYMKOR), COOTBETCTBYHOLLMX HOPMATUBHON OOKYMEHTaLUN.

KanwbpoBka gomkHa COCTOSATb M3 ABYX 3TAnNOB, BKMKOYAKOLWMX N0 KpanHeh Mepe OecATb paBHbIX Npu-
paLLeHWn Harpysku, Ha4mHasi OT MUMHUManbHON KannMBpoBOYHOW HArpysk1 40 MakCMManbHOM KannbpoBOYHON
Harpysku, T. €. OXBaTbiBaKLLEn BeCb Aana3oH Harpy3ok. [uana3oH KanubpoBKM Harpy3ouvyHOro yCTPOWCTBA
OOIKeH NepekpbiBaTh AMana3oH Harpy3ok, KoTopble ByayT MpunoxXeHbl Mo nporpaMMme UcnbiTaHuin. Makcu-
ManbHas KannbpoBoYHAas Harpy3ka yCTPONCTBA AOMKHA NpeBbillaTe HAaMBONbLUYK pas3pyLUaLLyd HarpyaKky
ncnbITyemblx Tpy6 M pe3abboBbix coeanHEHWIA.

ABCOMIOTHY0 NOrPeLIHOCTb KannbpoBkK E, 1 OTHOCMTENbHYIO NOrPeLIHOCTL Kannbposkn Erp onpegens-
0T No cnegylwnmM opmMynam:

E.=F-F, (1)
|2
Ep =100, (2)

rae F; — HOMMHaNbHOE OCEeBOe YCUINEe PaCTKEeHMA UMK CKaTUs;
F; — thaKkT4yeckoe 0CeBOEe YCUIIME PACTSIKEHWS UIU CKaTus.

OTHOCUTENbHAsA MOrPeLHOCTb KanvbpoBKkKM ANA BCex Harpy3ok B paboyem gvana3oHe Harpy3o4HOro
yctpoictea (He meHee 10 % go 100 % npovHOCTM Ha pacTsXeHue-cxKaTue) He JomkHa npesbiwatsb £1,0 %
(cM. npunoxeHwe E B kayecTBe npumMepa).

5.4.4 TMpoBepka Harpy3o4HoOro ycTporWcTea

Ecnu Harpy3ouHoe ycTpOMCTBO NMOABepralT BO3AENCTBUI0 HETUMMYHBIX HAarpy3oK, HanpumMep Harpya3ok,
BbIXOASLMX 33 AMNA30H KanubpoBKW, UNW NPU HE3aMNNaHUMPOBAHHOW HAarpy3ke BO3HMKAET OTKAa3, KOTOpPLIH
MOET YKa3sblBaTb Ha TPYAHOCTW C KanubBpoBKOW YCTPOWCTBA, ANA NPOBEPKA NPaBWMbLHOCTY KanubpoBKW Ha-
rPY304HOr0O YCTPOWCTBA CNeayeT UCMOoNb30BaTh NMPOBEPOUHYHD WKany. Takas npoBepouyHas lWKana OormKHa
COOTBETCTBOBaTL TpeGoBaHUSIM HOPMAaTUBHOW OOKYMEHTaALUU U cepTUdULMPOBaTLCA OQMH pa3 B TpM roga.
BmecTo npoBepoYHOI LWKanbl ONYCKAETCA Takke NpOoBOAMTL MOMHYI0 eXerofHy kannbpoBKy Harpy3o4HOro
yCTpOWncTBA.

5.4.5 KannGpoBKa faTt4yvMKkoB gaBneHus

Kakobln gaTunk JaBneHusl crieayeT NoABepratk exXeroaHon kanubposke. OTHOCUTeNbHAs NOrPELLHOCTb
N3MEpEeHWIA OAaBMeHWa B Npedenax AuanasoHa Harpysku He gorkHa npesblwaTb £1,0 % nonHoi wkans. Co-
OTBETCTBYIOLLME OATYMKN AaBreHus cnedyeT BblbupaTe M MCMONb30BaTb HAa OCHOBaHUW OXWOAEMOro Makcu-
MarnbHOro MCNbITAaTENBHOTO AaBNEHNA.
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5.5 XapaktepucTtuka matepuana

5.5.1 O6wme nonoxeHns

[na onpepeneHns npepena TekyyYecTu, HeobxoouMMOro AN pacyeTa STaNOHHbIX XapakTepucTuKk Tena
TpyObl ANA KaXKA0ro ucnbiTatenbHoro obpasya, MpoBoAAT MexaHu4eckue ncnbitanmsa Tpy6. TpyOHyto 3aroToB-
Ky 4nsg MydT cnegyet TakKe NnoABeprHyTb MexaHW4YeCcKUM UCMbITaHUAM ONF onpefeneHnda npegena Texkyde-
CcTW. [laHHbIE O MEeXaHWYEeCKMX UCTBITaHUSAX NaTpyOKoB M TPYOHBIX 3aroToBOK 4Ms MydpT cnedyeT paccMaTpu-
BaTb npwv onpeneneHnn CEE kaxgoro ucneitTarensHoro obpasua.

MexaHu4eckne ceoncTBa Tpyb u TpyOHbIX 3aroToBOK ANA MydT OOMKHbI ObiTb ONpedeneHsbl Mo OOKY-
MEeHTUMPOBaHHOW npoueaype, COOTBETCTBYHOLEA cTaHaapTy Ha usgenuve. Kak npasuno, ato NOCT 31446 Ha
n3nenua u3 HuakonervpoeaHHblx ctanein unu NOCT ISO 13680 Ha v3genusa U3 KOPPO3UOHHO-CTOMKMX CTanewn
(CRA). Onsa pe3bboBbIX COEAMHEHNA MarMcTpanbHbiX TPyD OOKYMEeHTWpOBaHHasA npouedypa SOSKHa CooT-
BeTcTBOBaThL TpeboeaHuam MOCT ISO 3183.

[aHHble 0 cBOWCTBax Marepuana HeobxoouMo 3adMKCMpoBaTh B MHPOPMALWMOHHOM NUCTe (CM. pUcy-
Hok B.3).

VMcnbiTaHua Ha pacTsxeHne NpoaonbHbIX 06pa3uoB Npy TemnepaType OKpy»XatoLlein cpebl NpoOBOAAT B
cootBeTcTBUM € TOCT 31446 1 ASTM A370, npu noBbiWeHHbIX TemnepaTypax no ASTM E21.

Mogyne ynpyroctv onpegenstoT B cooteeTcTBum ¢ ISO/TR 10400:2018. [ina oTgenbHbIX MaTeprarnos
MOAYMb YIPYrocTU MOXHO ONpefenuTs Npy TeMnepaType okpyxatoLen cpeikl 1 Mpy NoBbILLEHHLIX TeMNepa-
Typax no ASTM E111.

CrnenyeT namepuTb TOMLWHY CTEHKN Ka)aoro natpybka v Ana Kaxaoro ycTaHOBUTbL MUHUMAanNbHYO TOM-
LWKWHY CTEHKM W CPEeOHIon MUHUMAarbHY TOMWWHY CTeHkW. [aHHble 3Ha4YeHus crnegyeTr MCnonb3oBaThk A
pacyeTa 3TanoHHbIX XapakTepuCcTUK Tena Tpybbl ANS Kaxgoro ucneiTatensHoro obpasua (cM. 5.5.3 u pucy-
Hok B.5).

Heobxoanmo nsmepuTe HapyXHbI AUaMeTp KaXgoro natpyoka v Ans Kaxgoro ycTaHoBUTh MaKkcumarb-
Hblil CpegHWU HapyXHbIA anameTp. [laHHble 3Ha4YeHna crieqyeT UCMNOoNb30BaTh ANA pacyeTa 3TanoHHbIX Xapak-
TEpPUCTUK Tena Tpybbl kaxgoro ucneitTatensHoro obpasya (cm. 5.5.3 u pucyHok B.5).

CrnegyeT namepuTb HapyHblA gnameTp MydT 1 ANa Kax4on U3 HUX YCTaHOBUTb MUHUMATbHbIA Hapy»X-
HbIA AUamMeTp U cpegHUA Hapy»Hblid AunameTp (cM. 5.5.3 n pucyHok B.5).

5.5.2 AcnbiTaHMA ona onpegeneHuWsa CBOMCTB MaTepuana

5.5.2.1 OBpasubl ANA UCNbITaHUA MaTepuana

MT pomkHbl BbiTb 0TOBpaHbl OT KaXJ0W ONWUHbI TPYBbl 1 TPYBHbLIX 3aroTOBOK ANA MYMT, UCNONb3yEMbIX
ONS M3roToBNeHWA nenbitatenbHbix 0bpasuos. MT gomkHbl BbiTh 0TOBpaHbI OT UCXOOHON 3aroTOBKU UK TPy B-
HOW 3aroToBKW A8 MydThl (HE3aBMCUMO OT X ANVIHbI) PSAOM C pe3bb0oBbIM COEAUMHEHWEM KaXKOOTo WUCMbITa-
TensHoro obpasua natpybka unm no MeHbLUEN Mepe OAHOMO UcnblTateneHoro obpasua MydThl B 3aBUCMMOCTH
OT NPUMEHUMOCTH.

PekomeHngyemas cxema otbopa obpasuoB npuBeaeHa Ha pucyHke B.1. [ins onpegeneHus npegena Te-
Ky4ecTu Mpu TemnepaTtype OKpyKalLlel cpedbl ANA Kax4oro ucneitatensHoro obpasya crnedyeT Mcnomnb3o-
BaTb 0Bpasubl, HaxoaawmMeca pagoM C UCNbITyembiM pe3bboBbiM coeguHeHreM (cm. 5.5.2.5). Kpome Toro,
ANs onpefeneHnst COOTBETCTBYHLLEro KoadduumeHTa maclutabupoBaHus Npu MOBLILEHHOW TeMnepaType
Heobxoanmo Mcnosib30BaTh Kak MUHUMYM ogvH MT OT KaZoW MCXOOHOW 3aroTOBKKU N TpyOHOWM 3aroToBKK
ans mydt (cm. 5.5.2.6).

MT momkHbl NPOCNEXUBATLCA 0O UCXOOHOW 3aroTOBKWM UMW UCXOAHOW TPYOHOM 3aroToBKM Ana MydThl 1
OCEBOr0 pacnonoXeHusa B npegenax Tpybbl.

5.5.2.2 TMpoponbHble 0bpasLbl ANA UCNLITAHUA Ha pacTaxeHue

WMcnbiTaHua ons onpegeneHns CBOMCTB Marepuana npu pacTskeHun cnefyeTt npoBoguTh Ha Npogonb-
HbiX 0bpa3uax, oTobpaHHbIX oT MT.

OT6op npogoneHbIx 06pa3UOB ANA UCNLITAHWUIA HA pacTsxeHwe OT kaxgoro MT npoBogAT cnenyrLwmm
obpa3zowm:

a) ons onpeneneHus Npefena TekyydecTu Npu TEMNepaType OKPYXatwllen cpedbl M3roTaBnMBakoT Kak
MUHMMYM YeTbipe obpasua (cM. 5.5.2.5). MNMpogonbHblie 0bpasybl ANS WCMbITAHWIA HA pacTsKeHWe OOMKHbI
ObITb MOMHOPa3MepPHbIMKU NMITOCKMMK 0Dpasuamn U3 CTeHKW TpyDObl, 0OHAKO ecnu NonHopasMepHble MioCcKue
0o0pasLbl NpeBbILaT BO3MOXHOCTU UCMbITaTENBHOrO 060PYAOBaHMS MU MX MPUMEHEHWE HelenecoobpasHo
MO WHbIM MPUYKHAM, TO ONYCKAETCH MCNONb30BaHe LUNMHApUYecknx obpasuos;

b) B cnyyae npoBeneHusi ncneiTaHuini Ha MT nNpu NOBLILIEHHOW TeMNepaType U3roTaBNuBaT Kak MUHK-
MYyM 4YeTbipe oBpasLa Ans MCNbITaHUIA NpKU TeMMNepaType OKpyKaloLlen cpefbl U Kak MMHUMYM YeTbipe obpas-
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ua ansg UcnbITaHWA NPy NOBLILIEHHOW TeMnepaTtype Ons onpefeneHnsa KoaduuneHTa MmaclitabupoBanns
npwn NoBLILWEHHOW TemnepaType (cMm. 5.5.2.6). leomeTpuyeckue napameTpsbl 0bpasLua 4omkHbl BbiTb 0aMHAaKO-
BbIMU KaK ANl UCNbITAHUS NpY TeMnNepaTtype OKpy:KatLlen cpenbl, Tak U Npu NOBbILLEHHOW TeMnepaType. Ans
WCMbITaHUIA Ha pacTskeHue Hanbonee npeanoYTUTENbBHBIMKU ABNAKTCS LMNMHAPUYECKMEe 0Dpaslbl C Makcu-
ManbHO BO3MOXHbIMK pasmepamu B cooteeTcTBum ¢ FTOCT 31446 n ASTM A370.

[nsa ucnblTaHWn Ha pacTsKeHue crnegyeTt oTobpaTth Kak MUHUMYM OAMH NPOAOSbHbIA 0bpasel ¢ Kax4oro
kBagpaHta MT. [Ins ncnelTaHWii Npy NOBLILUIEHHOW TEMMNEPaType MeCcTOMOMNOKEHUS N0 OKPYXHOCTU NPOAOMb-
Hbix 06pa3uUoB 4NA MCMbITAHWA Ha pacTsHKeHUe NMpu TemnepaType OKpyKatolen cpebl U Npy NOBbILLUEHHON
TeMmnepaTtype B Npefenax Kaxaoro MT fomKHbI BbITb CMEXHBIMUW (HACKOINBKO 3TO NPAKTUYECKN BO3MOXHO).

MpogonkbHble 06pa3sybl NS UCNbITAHWIA HA pacTsXKeHWe U pe3ynkTaThl UCNbITaHWA CBOWCTB MaTepuana
OOIKHbLI UMEeTh npocnexunsaemocTs ¢ MT. MecTononoXeHns No OKPY»KHOCTWU O0TOBpaHHbLIX NPOAONLHLIX 06-
pa3uoB ANA MCMNbITAHWW Ha pacTsKeHWe Npu TemnepaType OKpyXalllen cpedbl 1 Mpu MoBbILWEHHON TeM-
nepatype (ecnu oHu npoeogaTcst) oT MT fomkHbl OblTb ykasaHbl B MHMOPMaUUMOHHOM NMCTE O CBOWCTBaXx
MaTepuana (cMm. pucyHok B.3).

PekomeHayemoe pacrnonoXeHWe UcnbiTaTenbHbiX 06pasuoB M3 natpybka unm mMydqTOBLIX 3aroTOBOK U
MT, nokasaHHoe Ha pucyHke B.1, obecneunBaeT NpoYHOCTE MaTepuana B HeNOCPeACTBEHHOW Bnu3ocTun K
pe3bboBOMY COEOUHEHWNIO KaXO0ro MCnblTaTensHoro obpasyua u3 natpybka unu TpybHOM 3aroToBku Ans MydT.
Ecnu ucneitatenbHble 06pasubl M3 natpy6kos, TpyOHbIX 3aroToBok Ans mydT unu MT oTobpaHbl nHadve, Yem
rnokasaHo Ha pucyHke B.1, narotoButenb JOMmMKEH BHECTU U3MEHEHNA B MHADOPMALMOHHBLIA NTUCT O CBOMCTBAaX
MaTtepuana, npueBegeHHblM Ha pucyHke B.3, n npeacraBuTbh cxemaTUHeCKUM YepTex, aHanoru4Hbld PUCYH-
Ky B.1, c ykaszaHvem hakTU4eCKUX MECTOMOMNOKEHUNA.

Heobxogumo ybeoutbea B TOM, YTO NMPOBEAEHbLI UCMBITAHWUA AOCTATOMHOIO KoNuyecTea Tpy6 1 TpyBHbIX
3aroToBOK Ans MydT W YTO UX MEXaHUYEeCKNe CBONCTBA COOTBETCTBYIOT TpebOBaHUAM, YKa3aHHbIM B HACTOS-
wem ctaHgapte (cm. 6.3.3).

5.5.2.3 TNonepe4yHble 06pasLbl 418 UCMILITAHWIA Ha pacTaXKeHue 1 cxaTtue

Ecnu matepuan obpasua npoasnseT aHU30TPONUID MPOYHOCTHLIX CBOMCTB (Hanpumep, xonogHoaedop-
MUpoBaHHble CRA), NpoBoAAT UCNbITAHUSA ONA OnpefdeneHusl XapakTepucTuk aHusoTponuu. [Npu Hanuyum
OaHHbIX UCMBITAHWA Ha onpefeneHue aHU30TPOMMKU, OTHOCALLMXCH K KOHKPETHOMY TeXHOMOrm4eckomy npo-
Leccy, rpynne npo4YHOCTW M pasMepy maTtepuana, Mo cOrmacoBaHWKO C 3aKa3uuMKoM 3TW AaHHble MOryT BbiTb
WNCMOMb30BaHbl BMECTO UCMbITAHMIA. YKazaHHbIe U3MEHEHWUsT JOMKHbI ObiTh 3340KYMEHTMPOBaHbLI B MPOTOKONEe
WCMbITAHWUA.

Mpw NpoBeAEHWM UCMBITAHWUI NS ONpefeneHnsa XapakTepUCTUK aHU30TPONMM OOIBKHEI ObITE ONpegene-
Hbl 3Ha4YeHWA npegena Teky4ecTu Npu OCeBOM CXaTWUW, OCEBOM PaCTSKEHUM U NPU PacTsHXKEHWKU Ha noneped-
HbIX obpasuax.

OT6op mcneiTatenbHbix 06pasyos ot MT npoBogAT cnegywowmnm obpasom:

a) ansa onpedeneHusa KoadduuneHTa macwTabupoBaHa ONS NonepeyHbix 00pa3LoB M3roTaBnMBawT
KaKk MWHUMYM 4YeTbipe NpOoAOnbHbIX 0Bpaslua U YyeTbipe nonepedHbix obpasua ANs MCNbITAHUIA Ha pacTsxe-
HWe Npu TemnepaTtype okpyxawLlein cpedbl (cMm. 5.5.2.7). NleomeTpuyeckne napameTpbl 06pasLoB OOMKHEI
BbITb 0QMHAKOBLIMW Kak ANA NPOOONbHbIX, TaK U ANs nonepedHbix obpasuos. Hanbonee npeanodTUTENbHBIMA
ABMNSATCH LMNUHAPWUYECKNE UCMbITATENbHbIE 0OpasLbl C MAaKCUMarnbHO BO3MOXHBIMU pa3MepamMu B COOTBET-
ctBuu ¢ FTOCT 31446 n ASTM A370;

b) ans onpegenenuns koadurumeHTa macwTabupoBaHusa ANs NPOAONbHBIX 00pa3L0oB M3roTaBnMBakT
KaK MUHUMYM YeTbipe NpoaonbHbix 06pasla aAns UCNbITAHWIA Ha pacTsXKeHWe U YeTbipe NpoAonbHbLIX obpa3sua
ONS UCMNBITAHWIA HA CxXaTWe NpuU TeMNepaType OKpyxawLlen cpedbl (cm. 5.5.2.7). MicnbiTaHns Ha cxaTtue npu
TeMnepaTtype OKpyXatoLlel cpefbl NPoBOAAT B cooTBeTcTBMM ¢ ASTM E9.

Mpun NpoBeeHUM UCNbITAHWUIA HA pacTaXKeHWe UK CKaThe Ha nonepeyHbix obpasuax M3roToBuTenb 4OI-
eH OOKYMeHTUpOoBaTh Npoueaypy (Mpunaraemyro K NPOTOKOMY WMCMbITaHWIA) C AeTanbHbIM ONUcaHuem MecT
oTbopa nNpob, reoMeTpUYECcKUX NapameTpoB UCNbITaTeNnbHOro obpasLa 1 napaMeTpoB UCnbiTaHWiA. [ing onpe-
nenenna CEE moxHO ucnonb3oBaTh 3HaYEHUA MUHMMAINBHOrO npegena TeKy4YecTu, MonMyYeHHbIe No peayrb-
Tartam aTUX UCMbITaHWIA, NPWY YCNOBUK, YTO 3TO 3aPMKCUPOBAHO B NPOTOKONE UCMNBbITAHWUNA.

5.5.2.4 MuHumanbHbI 00bEM UCNBITAHUIA

5.5.2.4.1 WcnbiTaHusa ons onpeaeneHus CBONCTB MaTtepuana

[na ncnelTaHui Ha onpegeneHye CBOWCTB MaTepuarna AOIMKHbl OTOMpaThLes:

a) MUHUMYM YeTblipe NPodonkeHbIX 06pa3ua ot Kaxgoro MT ona ncneiTaHWi Ha pacTsXKeHUE (Mo OgHOMY
M3 Ka0ro KBagpaHTa) npy TeMnepaType OKpyxXatLlei cpeasbl,
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MWUHUMYM YETbIpE NPOAOMbHbLIX 0bpa3ua Ana UCMNbITAHUIA Ha pacTaxeHue (Mo 0OHOMY M3 KaXJoro Kea-
ApaHTa) Npuv NoBbILLEHHOW Temnepartype oT ogHoro na MT u3 cepenunbl 50 % ncxogHom Tpy6bl, NOABEPrHYTON
UCMbITaHWIO NPU NOBLILEHHOW TeMnepaType;

b) ons ucnbITaHWiA Ha pacTAXKeHWE NPU TEMNEPATYPe OKPYKarLel cpefbl CKOPOCTb PACTSKEHMUS JOMK-
Ha COOTBETCTBOBATb MakCMMansHON ckopocTu gedopmaunu, paesHoin 0,127 mMm/MM/MUH;

C) ANs UCNbITAHUIA Ha PacTsKEHWe NpY NOBbILEHHOW TEMMEpaType CKOPOCTb PACTSKEHUS OOSKHA CO-
OTBETCTBOBaTb MaKcMManbHOWM ckopocTu aedopmMaunu, paBHon 0,076 Mm/MM/MUH.

5.5.2.4.2 VcnbiTaHna Npu NoBbILEHHOW TeMmnepaType

McnblTaHWsa Npy NOBLILLEHHOW TemMnepaTtype NpoBoAAT NpuY crnedylowmx TeMmnepaTypax:

a) gna CAL Il: 150 °C, 0 °C/muuyc 5 °C;

b) ana CAL Il u CAL IV: 195 °C, 0 °C/munHyc 5 °C.

5.5.2.4.3 TpoToKkon ucnelTaHUM Ha pacTsKeHne

B npoTokon ncnbiTaHW Ha pacTsXeHWe BKMNYalT cnegyloLlee:

a) nonyYeHHbliA rpadnk 3aBUCUMOCTI «HanpskeHe—aedopMauns» oT HyrneBow gedopmalun 4o ae-
dopmaumm 2 % wunu go paspylieHusa obpasua, B 3aBMCUMOCTU OT TOrO, UTO MPOM3CHAET paHbLUE;

b) npegen TekydyecTu, onpefeneHHbl B COOTBETCTBUM C HOPMaTUBHOW OOKyMeHTauuen, ons Matepu-
anoB W rpynn npodHocTu, cooTBeTcTByowmx NOCT 31446, TOCT ISO 13680 munn MOCT ISO 3183. JononHu-
TENbLHO BKMOYaloT YCroBHbIN npegen Tekydectu 0,2 %;

C) npegen npoYHoCTK;

d) obwee yanuHeHwve.

TpeboBaHua k NpoTokony UcnelTaHu NnpuBeneHsl B C.2 (pasgen 3).

5.5.2.4.4 TpeboBaHWUA K KOHTPOMKO TEMNEPATYPbI

[na kaxaoro McneITaHWMA NpW TEMMNepaType OKpyxakllen cpeabl Heobxoaumo duKCcMpoBaTs TeMnepa-
Typy. [py NOBLILEHHON TeMnepaType KOHTPONMMPYIOT akTUYEeCKyto TeMnepaTypy ucnbiTatensHoro obpasua
npv NOMOLYKM TepMOnapbl, 3akpenneHHon Ha MaTepvane obpasua, U BKIOHAT AaHHble 06 M3MEHEHMW Tem-
nepaTypbl B NPOTOKOM UCMbITAHWA.

5.5.2.5 lNpegen Teky4decTn MaTepuana npu TeMnepaType oKpyxatluen cpedbl

[Npenen TekyyecTu maTtepuana npu TemMnepartype oKpyxawlen cpefbl ANa Kax4oro UcnblitaTenbHoro
obpasua ot natpybka unu ucneitTaTensHOW MydThl MPUHUMAKOT PaBHBIM MUHUMAINbLHOMY Npefeny TekydecTu
maTepuana npu TemnepaTtype okpyxawwwein cpegbl MT, npUMbIKaloLWero K UcnbITaTensHOMY obpasuy oT na-
TpyOKka Mnu ucnbiTaTenbHON MydTbI.

3a npegen Teky4ecTu matepuana ucnbitaTenbHoro obpasua NpMHUMAaT MUHMMAarbHbIA pesyneTart, no-
Ny4YeHHbIV B pe3ynsTaTe UCNbITaHWiA YeTbipex unu bonee NpoaonsHbIX 06pa3LOB MNPy UCTIBITAHMM Ha pacTsXe-
Hue, oTobpaHHbix oT MT B cooTeeTcTBUM € 5.5.2.2. [Mpy HANWMUYUKM pe3ynsTaToB UCMbITAHWMIA KaK NMOCKUX, Tak
M UUNuHOpuYecknx obpasuoB AnNA onpeneneHus npegena TeKydecTu maTepuana B NpogonsHOM Hanpaene-
HWW cnefyeT UCMOMb30BaTh TOMbKO pe3ynbTaThl UCMbITaHWIA Nockux obpasuos. Ecnu pesynetat Hke SMYS
rpynnbl NPOYHOCTH, MOXHO NMPOBECTU ABa OOMOMHUTENbLHbBIX NCMNbITAHWA HA PAcTAXEeHWe Ha OOHOM U TOM Xe
obpasLie maTepuana u3 0gHOro 1 TOro e KkBaapaHTa. Ecnu npegen tekydecTu moboro U3 JONOMHUTENbHbIX
ucneiTaHuin HUxe SMYS, To gaHHoe pe3bboBOe CoeQUHEHUE He CriefyeT UCMOoMb30BaThb.

5.5.2.6 KoadduymeHT macwtabupoBaHus Npy NOBLILLIEHHON TEMNEpPATYpe

MWHUMAanNbHbLIM YCrOBMEM Onsi onpefeneHns koadduuveHTa maclutabupoBaHUa Npu MOBLILEHHON
Temneparype ABMseTcs Ucnonb3oBaHue ogHoro MT, B3ATOro ua cepeguHsl (Mexay 25 % un 75 % obwen anu-
Hbl, €CIM U3MEPSTb C OAHOTO KOHLA) MCXO4HOW TpyObl MNn ucxogHow TpyOHOM 3aroToBKM ANst MyddThbl.

KoathdumumeHT maclutabrpoBaHua Npu NoBbILUEHHON TeMNepaType ANs MCXOO4HOW TpyBbl Mnu ucxop-
HOW TpyGHOW 3aroToBKM AN MydThl NpeacTaensieT cobon OTHOWEeHWe CPeaHero 3Ha4eHns BCexX pesynbTaToB
UCNbITAHWUA Ha Npefen TeKy4YecTu Npu pacTsKeHUU NpofAonbHbIX 06pa3uoB Npu NOBLILLIEHHON TeMMnepaTtype
K cpegHeMy 3Ha4YeHUI0 BCEX Pe3ynbTaTOB WMCMbITAHMS Ha npeden TeKy4ecTu MNP PacTsKEeHWW NPoAofbHbIX
obpasLoB Npu TemnepaType OKpyxatlLlen cpedbl Ana obpa3uoB, Bbipe3aHHbIX ANs onpeaeneHnsa Koaddu-
LWeHTa MmacluTabupoBaHWs Npy MOBLILLEHHOW TeMnepaType. Pe3ynbsraTthl MCMbITAHWIA NNOCKKMX 06pa3uoB nNpu
TEMNepaType OKpy:KatLlelh cpeabl He crieqyeT UCMonb30BaTh AN onpegeneHns koadduumeHTa macitabu-
pOBaHWs NpY NOBLILLEHHOW Temnepatype. McneiTatenecHble obpasLbl, NpMMeHseMble Ana onpegeneHns Ko-
athpmumeHTa macwtabupoBaHUs NpyY NOBLILLEHHOW TEMNepaType, AOMKHbl UMETb PasMep U reOMeTpuyeckne
napameTphbl, ykasaHHble B 5.5.2.2. [1ng onpegeneHusa koadpduumneHTa MacwTabnpoBaHns Npy NoBbILUEHHON
TeMnepaTtype Ana UCXOOHOW TpyBbl N ncxogHon TpyBHOM 3aroToBkM ANA MyddT cneayeT UCNONb30BaTh BCe
OOCTOBEpPHbIE pesynbTaThl MCMbiTaHWI 0OpasyoB Ha pacTshHKeHne.
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KosdhdpurumeHT macwitabupoBaHus Npu NOBLILLEHHOW TeMnepaType crneayeT UCMNonb3oBaTh AN onpe-
OEeneHnst 3TanoHHbIX XapakTepucTuK Tena Tpybbl Npu NOBLILIEHHOW TemnepaType ONs KaXOoro ucnbitaTterb-
Horo obpasua, B3ATOro C UCXO4HOW TPyObI.

5.5.2.7 KoadbduumneHT MacwTabupoBaHusa Ans pacyeta aHM30TPONUK

KosdhdpuumeHT MaclwitabrMpoBaHus Ana pacydeTa aHM30TPONUM NpY pacTSXKeHWW NpodonbHbliX 06pa3Los
415 ncxogHown TpyBbl unn ncxogHol TpyOHOI 3aroToBKK Ans MydT npegctasnset cobol OTHOWeHWe cpegHe-
rO 3HAYEeHUs BCEX Pe3ynbTaToB MCMbITAHWIA Ha pacTsKeHWue nonepedvHbix 06pasuoB K cpegHeMy 3Ha4yeHWu
BCEX Pe3ynbTaToB UCMbITAHNIA Ha pacTsKeHWe NpoaosibHbIX 06pasuoB. Pesynbtatbl MCAbITAHWIA NNOCKKX 06-
pasuoB Npu TEMMNepaType OKpyXKawllel cpeabl He cnefyeT UCMOoNbL30BaTk ANS onpefeneHnsa ko3 duumeH-
Ta maclwtabupoBaHWsa ANA pacyeTa aHU30TPONUKU NPU PacTSKEHUU nonepeyHbix obpasLuoB. MicnbiTatensHble
06pa3subl, NpUMeHsieMble ANa onpeAeneHus koadduumeHTa MmacliTabupoBaHusa ANa pacyera aHU30TPOnuu
NPy pacTsXeHun nonepeyHbix obpasyoBs, 4OMKHB MMETL pasmMep U reoMeTpuYeckme napaMeTpbl, ykasaHHble
B 5.5.2.3.

KoadbdmumeHT maclutabupoBaHus 4ns pacdeta aHW30TPONUKM NpK CxXatum Ans MCXOAHOW TPpyObl vnu
WCXOOHOW TpyGHOM 3aroToBKW ANA MyddT npeactaensaet coboi OTHOLEHWE CPeQHEero 3Ha4yeHUsa BCEX pe3yrb-
TaToB MCMbITAHWA HA CXaTue NMpoJonbHbIX 06pa3uoB K cpegHeMy 3HAYeHUIO BCEX Pe3ynbTaToBR UCMbITAHUN
Ha pacTsbkeHue npofonbHeIX 0bpasuos. [Ana onpegeneHns koaddguuneHTa macluTabupoBaHua ANs pacyeTa
aHW30TPOMMU NPU CXaTUN CredyeT UCMNONb30BaTh TOMbKO AaHHBIE UCMbITAHWA Ha PacTSXKEHWE NMPOJONbHBLIX
UUnNUHApuUyecknx obpasyos M faHHble UCNbITaHUIA Ha cxaTtue cornacHo ASTM E9 (cm. 5.5.2.3).

KoadbdmumeHTsl MacwiTabrupoBaHus Ans pacHeTa aHM30TPONWM, NOMYYEHHbIEe U3 NpedbiayLMX NcnbiTa-
HWIA, MOTYT BbITh MPUMEHEHbI, ECIY 3TO COIMAaCOBaHO C 3aKa34YMKOM U NOLATBEPXAEHO AAHHBIMUW, COOTBETCTRY-
HOLLMMM TEXHOMOTMYECKOMY NpOoLeccy, rpynne NpodYHOCTU MaTepuana u pasmepy (cm. 5.5.2.3).

311 KoahpUUNEHTLI MacluTabupoBaHUA MOXHO MCMONbL30BaTh Ana onpedeneHns CEE.

5.5.3 U3amepeHunna pasmepoB maTepuana

5.5.3.1 O6wme nonoxeHus

[na kaxporo ucneiTatensHoro obpasuya ot naTpybka cnegyeT U3MEepUTb W 3anMcaTtb KpUTUHECKMe pas-
Mephbl, HeobxoouMble ONS pacyeTa 3TanoHHbIX XapakTepUCTUK Tena Tpybbl (cM. pucyHok B.5).

[Ons kaxgoro ucnelTatensHoro o6pasua ot natpybka onpenensatoT NATbL NNIOCKOCTEN BOOMNL OCU NaTpyb-
Ka cnegywolwum obpasom (cMm. pucyHok B.2):

a) nnockocTb Ne 1 Ha paccTosiHMM 76,2 MM OT KOHL,A y4acTKa KpenneHus Ui UCrblTaTeNbHOM 3arnyLwKu;

b) nnockocTb Ne 5 Ha paccTosHuKM 76,2 MM OT Topua MydThl (Ha naTpybkax ¢ rnagkMMm HANMNENbHbIMM
3MNeMeHTaMK), Ha paccTosHUK 76,2 MM OT KOHUA pe3bboBoro coeagnHeHus |J unu Ha pacctosiHum 76,2 MM OT
KOHLA MPOMEXYTOYHOW 30HbI BhICAXEHHBLIX 3NEMEHTOB (Ha pe3bboBbix coeauHeHusax |J 1 BeiCaXeHHbIX HUM-
nenbHbIX/pacTpyBHLIX 3aNemMeHTax);

c) nnockoct Ne 2, Ne 3 n N2 4 Ha ogMHAKOBOM pacCTOSIHUKM Mexay nnockocTeio Ne 1 u nnockocTelo
Ne 5.

B kawaoin u3 NsSTu NNocKoCTel Haxo4aT TOMKY C MMHMManbHOW TOMWKUHOM cTeHKkn. OTmeYarT TOYKY Ha
natpybke kak 0° n perucTpupyroT MMHUManbHOE 3Ha4YeHWe TOSLLMHbI CTEHKU (CM. pucyHokK B.5).

B kax oM NnoCcKOCTU OTMEYaloT CEMb AOMOMHUTENBHbBIX TOYEK HA PABHbLIX MPOMEXKYTKAX MO OKPYXXHOCTK
natpybka, nomedas ux kak 45°, 90°, 135°, 180°, 225°, 270° n 315°. \amMepst0T 1 pErMcCTPUPYIOT TOMLLMHY CTEH-
KW B K2XO0WN TOYKE Ha KaXOoWn U3 NsATU NNOCKOCTeN (CM. pucyHoK B.5).

WaroTtoBMTENb HECET OTBETCTBEHHOCTb 3a M3MEpPeHMe U 3anuchk pasMepoB, Tpebyembix Ans onpegene-
Hus CEE.

5.5.3.2 MuHumanbHasa TonwmMHa CTEeHKN

[ns kaxgoro ucnelTatensHoro obpasua ot natpybka Tpybbl MUHUMAaNbLHYH TOMLUUHY CTEHKWM Onpeaens-
HOT KaK HAMMEHbBLLYK U3 NATU MUHUMATNbHBLIX TOMWWH CTEHKW, U3MEPEHHLIX B KX /0 NNOCKOCTU U3MEPEHUS
(cm. pucyHok B.5).

3a ycTaHOBMEHHYD MWUHWMAaNbHYIO TOMWMWHY CTEHKW KaXXOOro McnbiTatensHoro obpasua npuHMMaoT
HaVMEHbLUYK M3 MUHUMAIbHbIX TOMWMWH CTEHOK OBYX MaTpyOKOB. YCTAHOBNEHHYID MUHUMambHYIO TOMLLWHY
CTEHKW McnbiTaTenbHoro obpasua cnegyeT ucnosfib3oBaTh A4S pacyeTa KpuBow haktnyeckoro VME npu tem-
nepaTtype okpyxawLien cpegbl (cMm. 7.3.1.2.3).

5.5.3.3 MuHumansHasa cpegHss TOMWMUHa CTEHKN

[ns kaxpgoro ucneiTatensHoro obpasua ot natpybka cpeaHo TOMWMHY CTEHKW ONPefensitoT Kak cpea-
HIOK M3 BOCbMMW M3MEPEeHHbIX TOMLWWH CTEHKN B KaXKO0M U3 NATK NIIOCKOCTeR n3amepeHus (CM. pucyHok B.5).

[na Kaxgoro ncnelTatensHoro obpasua ot natpybka 3a MUHUMANbHYK CPeaHIo TOMLLMHY CTEHKW Npu-
HUMaKT HaMMEHbLLYI0 U3 NATM CPeOHUX TOMWMH CTEHKW B MATW NIIOCKOCTAX M3MepeHus (CM. pucyHok B.5).
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3a yCcTaHOBNEHHYH MUHUMATTbHYIO CPEOHIO TOMLMHY CTEHKN KaXK4oro cnbitatensHoro obpasua npu-
HUMaIT HaMMEHbLUYKD MWHUMAanbHYK CPEefHIoK TOMWMHY CTEHKM OBYX NatpybkoB. YCTAaHOBMEHHYH MWHK-
MarnbHYH CPEOHIoK TOMWUHY CTEHKM UCMbITaTensHoro obpasyua cnefgyeT UCNOMNbL30BaTh ANS pacyeTa KpUBOWH
tpakTnueckoro VME npu Temnepartype okpyxarLen cpeibl v KpuBor dpakTnyeckoro gasneHusa cmatua no AP
npu TeMnepaType okpyxatoLlen cpeabl (cM. 7.3.1.2.3).

5.5.3.4 MakcumanbHbIW CpeOHUI HApPY>XHbIA guamMeTp

Ons kaxgoro ucneitatensHoro obpasua ot natpybka TpyObl CpeaHWUIA HAPYXKHLIA AWaMeTp onpeaensitoT
Kak cpefHee M3 YeTblpex U3MEePEHHbIX HAPYXKHbBIX AMaMETPOB B KaX 40N U3 NATU NIIOCKOCTEA N3MepeHus (CM.
pucyHok B.5).

[na kaxporo ucneiTatensHoro obpasua ot natpybka TpyObl MakcUManbsHbIW CpeaHUA HapyKHbllA gua-
MeTp ONpeaensitoT Kak HanbonbLWWA U3 NATU CPEeOHUX HaPYXHbLIX ANaMEeTPOB B NSATU MMNOCKOCTAX UAMEPEHUS.
YCTaHOBMEHHbIA MakcMManbHbIA CPEaHUIA HAaPYKHbBIA QuameTp ANA Kax4oro ucneitatensHoro obpasua npega-
cTaensieT coboi HanbonbLWA CPegHNIA HAaPYXKHEIN AuameTp AByX naTpybkos.

YcTaHOBMEHHbIM MakCMManbHblA CPEAHWIA HAPYXKHbBIA AMaMeTp UcnblTatenbHoro obpasua crnegyert 1c-
nonb3oBaTth AnNs pacyeTta KpuBon daktudeckoro VME npu TemnepaType okpyxawlweln cpefbl U KpUBoW dak-
TU4Yeckoro gaeneHusa cmatusa no APl npu TemnepaTtype okpyxatlen cpegbl (cMm. 7.3.1.2.3).

5.6 MNMpoueaypbl CBUHYMBAHUA U Pa3BUHYMUBaAHUA

5.6.1 OCHOBHbIE NONOXeHUA

Mpouenypbl CBUHYMBAHUA M pasBMHYMBaHWA, pe3bboBas cmaska u obpaboTka NOBEPXHOCTWU, UCMONb-
3yeMble BO BpeMs UCMbITAHWIA, OOMKHbI COOTBETCTBOBATL PEKOMEHJALMSAM U3roTOBUTENS MO aKcnnyaTtauuu
Tpyb B MOMNEBLIX YCIOBUSAX.

5.6.2 Pe3bboBafA cmazka Nnpu CBUHYMBAHUMU

WM3roToBuTeEnb pe3bboBOro coeAnHEHWs QOMKeH yKasaTb TUM K KONMUYEeCTBO (C npeaenbHbIMW OTKIOHEe-
HusMK 1 1) peabboBOM CMa3sKku, HAHOCMMOW Ha pe3bboBOE CoefMHEeHMe, a TakKe y4acTKW N5 HaHeCeHWUs
pe3bboBoil cmasku. TpeboBaHus k pe3bboBoOM cMaske 4OMKHbI ObITh TAKWMM XKe, Kak U K cMaske, UCnonb3ye-
MO B MOMNeBLIX yCNoBMsAX. [INs Kaxaoro ucneitatensHoro obpasua gomnxkHa obiT NpUMeHeHa ofHa peabboBast
cma3ska. PekomeHayeTcs ykaszaTe MUHUMAILHOE M MaKCcMMansHOoe KonMyecTBo pe3b00oBO CMasku B eAnHMLAxX
Macchl. YOenbHbIA BEC UCMONb3yeMoi pe3bBoBoi cMa3ski HeoBXoaUMMO NPUBECTU B UHPOPMALMOHHOM MUCTE.
MarotoBuUTENb OOMKEH TaKKe NpeacTaBuTb hoTorpadmum U onMcaHne nopsaka HaHeceHus pe3bboBoi cMasku
B 3aBOACKMX WM nomneeblx ycrnoBusix. Ha dotorpadmax gomkHo 6biTe nokazaHo pe3bboBoe coeguHeHne ¢ Mu-
HUMarbHBIM YU MakCUMarbHbIM KONMYeCcTBOM pe3bboBOoi cMasku.

YcTaHOBMEHO, YTO B NPOMBLILLUNEHHOM NMPOW3BOACTBE NPUMEHAIT pe3bboBble coeanHeHus, obpaboTka
MOBEPXHOCTK KOTOPLIX He TpebyeT pe3bboBOW CMa3sku, U No3TOMY TpeboBaHUA HACTOALLEro MyHKTa MOryT He
npumeHaTecsa. OAHako NS NPOBEPKW COOTBETCTBUSA 3KCMIyaTaLWUOHHBIX XapaKTepUCTUK MOryT ObiTh NpoBe-
AeHbl JOMNOMHUTENBHbIE UCTILITAHKUS C KOMBUHauWein pe3bboBo cMaskn 1 06paboTkn MOBEPXHOCTK.

MpumeyaHue — Pe3bboBble cMa3ku, UCNONb3yeMbIE NPU CBUHYMBAHWK, JOMKHBI COOTBETCTBOBATL Tpeboea-
Husam FOCT SO 13678 unu ISO 13678 1 npumMeHATbLCA COrMacHO pyKOBOACTBY MO 3KCMnyaTauum.

5.6.3 MoMeHTbl CBUHYMBaHUA

MoMeHTbl CBMHYMBaHWSA, YKa3aHHble B pasgene 7, NpeacTtasnsaioT cobol MakcumanbHble UM MUHW-
MarbHble KpyTslWMe MOMEHTbI, peKoMeHayeMble M3rotToBuTeneM. [ns BbICOKOrO 3aJaHHOro KpyTsLWero mMo-
MEHTa CBUHYMBAHWE UCMNbITAaTENBHOrO 06pasLa JoNyCTUMO, ECNU KPYTALLWA MOMEHT npeBbiaeT cymmy 80 %
MakCKUMansHoro kpytsuwero MomeHTa 1 20 % MUHUManNbLHOrO KpyTSLWEro MOMeHTa, peKOMEHLOYEMbIX M3roTo-
BuTEnem. [Ins HU3KOro 3aJaHHOro KpyTSLEro MOMEHTa CBUHYMBAHWE UCMbITAaTENLHOrO obpasua AonycTuMo,
eCMny KPyTSLW WA MOMEHT MeHee cyMmbl 80 % MUHKMManbHoro Kpytawero MoMmeHTa U 20 % MakcumarnbHoro
KpyTALLEero MOMeHTa, peKOMeHAYeMbIX U3roToBUTENemMm.

Ecnn hakTnyeckmin MOMEHT CBMHYMBAHWS MEHbLLE MUHMMAarNbHOIO MOMEHTa, PEKOMEHA0BAaHHOIO U3ro-
TOBUTEMNEM W3-33 NOrPELUHOCTM UCMLITAHWUIA, TO ANA KAXO0r0o M3 OTAENBHO B3ATHIX MCMNbITATENbHbLIX 06pa3sLoB
ONs CBMHYMBAHWS B CEPUM UCMNbITAHWIA JOMYCKAKTCA pa3BUHYMBAHWE U MOBTOPHOE CBUHYMBaHue obpasua ans
OOCTWKEHNA MUHUMATBHOTO KPYTALLEro MOMEHTA, pEKOMEHAYEMOro U3roToBuTenem. Ecnvm n npn NnoBTOpPHOM
CBUHYMBaHWMN MUHUMASbHBIA KPYTALLMIA MOMEHT, pEeKOMeHAYeMblid M3roToBMTENeM, He JOCTUIHYT, To obpasel
MOXHO UCMbITaTb B TEKYLLLEM COCTOSIHWUM UMK ero cnegyeTt 3aMeHnThb.

5.6.4 lNpouenypa cBUHYMBAHUA

CBWHYMBaHWE Kax[oro pe3bboBoro coegnHeHUs NPOBOASAT B COOTBETCTBUM C HACTOALLUMM NYHKTOM. Pe-
3ynbTaThl PETMCTPUPYIOT B XXypHane (CMm. pucyHok B.4).
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Mepen KaXabiM CBUHYMBAHWEM HEOBXOOMMO TLLATENBHO OYUCTUTbL M BbICYLLWTL 3NeMeHThbl pe3bboBoro
COEMHEHWS, B3BECUTb M 3aperncTpupoBaTb KONMUYECTBO pe3bbOBON CMasku, HAHOCMMOW Ha Kaabli ane-
MEHT (HWMNenbHbLIA U pacTpyOHLIA UMK MHTErpanbHoe coeduHeHne). [lanee KOHTPONMUPYOT U PErucTpupyrT
MOMEHTbLI CBUHYMBAHUS W PA3BMHYMBAHKUS HA rpathukax 3aBUCMMOCTM KpPYTALLEro MOMeHTa OT uyucna obopo-
ToB. Paspeluatollasn cnocobHOCTL BpalleHnsa gomkHa bbiTe He meHee 0,001 obopoTa. Mpadukn 3aBUCMMOCTH
KPYTSILLEro MOMEHTa OT YMcna obopoToB NpW napaMmeTpax CBMHYMBAHWS, NMPUMBEAEHHbLIX B pasgene 7, u npu
OPYTMX MpuemrnemMbix napaMeTpax L4omkHbl ObiTb Ao6aBneHbl B NPOTOKON MCNbITaHWA (cM. pasgen 9 u npu-
noxeHwe C). Bo Bpems cBUHYMBAHWSA Ha KaxaoM rpacduke gomkHbl ObiTh YKa3aHbl UCTbITaTeNbHbIA o6pased,
HUMNNENBHLIA UNK pacTpybHbIA 3NIEMEHT, HOMEpP CBMHYMBAHWA, [aTa, BPeEMSA U Opyrie OaHHbIe.

Ons cBMHYMBAHWA pe3bDbOBLIX COeAWHEHWA NPUMEHSIIOT CTaHA4apTHbIe TPYOHbIE KIHYM U NIMAaLlKK, aHa-
TNOTMYHBIE UCMOMNb3yeMbIM B MOMeBbIX ycnosuax. Mpu atom ocoboe BHMUMaHWe cnegyeT yaenuTe Belbopy Tuna
KntoYen n nnawek ansa cnnasos CRA. CBUHYMBaHME JOMKHO BbiTh NPOBEAEHO B BEPTMKANBLHOM MONOMKEHWM.
[Mpu cBUH4YMBaHUN MY(PTOBLIX COEAUHEHWI HE AONYCKAaeT s NnaearwLee nonoxeHne MydTbl, T. €. Kaxgas cTo-
poHa MydThl OMMKHA CBUHYMBATLCA OTAENbHO. Bece obopygoBaHme aAns CBUHYMBaHWA W, MO KpahHen mepe,
CBMHYMBaHUE OOHOro pe3bboBOro coeanHeHus Heobxoanmo cdoTorpadMpoBaTe B NpoLlecce CBUHYUBAHUA.
CKOpOCTb CBMHUYMBaHUA HEOBXOAUMO (DMKCUPOBATL AN KaX4oro cBMHYMBaHus. CBMHUYMBaAHWE U pa3BUHYKBA-
HWe crefyeT NPOoBOAUTL NP MOMOLLKM TPYOHLIX KMoYen Ha HU3Kow nepegade. MNpu kpenneHun pacTpyBHoro
aneMeHTa (WM MyOTOBbLIX 3NEMEHTOB) HEOBXOAMMO KOHTPONMPOBATL YCUINWE CXaTUs, YToDbl HE JONYCTUTL
fedopmMaunio anemMeHTa ¢ BHyTpeHHeln pe3bboi.

Bo usbexaHne noeBpexaeHus pe3bboBOro CoeMHEHMST MPW BbINOMHEHUW NPOLEaypbl CBMHYMBAHUS W
pa3BUHUYUBAHWA PEKOMEHOYETCS YCTAHOBUTE 3armnyLUKy Ha Myd(dTOBLIM KOHEL, KOTOPEIA He y4acTBYyeT B CBUH-
YMBaHWU, YTOOLI 0BECneYnTs OONONMHNTENBHY XECTKOCTE 3TOro MydTOBOro KOHLA BO BPEMS CBUHYMBAHUSA
apyroro mychToBOro koHua. KoHcTpykuma pe3bbbl 3arnyLlkM JomkHa ObiTe COBMECTUMOW C UCMbITATENBHBLIM
obpasuom, ogHako obecneveHne onpefeneHHbIX NpefernbHbIX OTKNOHEHWA Ha reoOMeTpuYeckue pasmepsl He
TpebyeTcs. B ka4ecTBe ansTepHaTMBbI 3arnyLlke AoMYCKaeTCs YCTAaHOBUTL HUMNESb, 3aTArMBAEMbIA BPYYHYIO.

Wcnonb3oBaHMe TEH30METPOR siBNsieTCA HeobsizaTenbHbIM (cM. 5.9.3).

5.6.5 Mpoueanypa pazBUHYMBaAHUA

PasBuHuYMBaHUe pe3bboBOro coeAMHeEHUs1 UCMNbITAaTeNBHOTO 0Bpa3La BLIMOMNHAKT C NOMOLLLID TPyGHOro
Kr4a U MHCTPYMEHTOB, NpuUBedeHHbIX B 5.6.4, B COOTBETCTBUM C Npouedypon uarotoeutensi. Pesynbrathl
PErMCTPUPYIOT B XXypHane (CM. pUcyHoK B.4).

5.6.6 PeMOHT pe3b60BOro coeguUHeHUA Nocne pazBUHYNBaAHUA

Mocne Kaxaoro pasBMHYMBAHMA LOMYCKAETCA PEMOHT HWUMMENbHBIX U PacTPYOHbLIX SMEeMEHTOB TOMbKO
TeMU MeTogaMu, 00OpPYAOBAHUEM U MHCTPYMEHTAMU, KOTOPLIE PEKOMEHAOBAaHLI M3roTOBUMTENEM pe3bboBOro
COEMHEHWS ONS NPUMEHEHMS B MOMNeBLIX YCNoBuax. Bce cnyyan pemMoHTa JOMKHbI BbiTh 3aperucTprupoBaHsI
C yKa3aHueM BpEMEHW, N3pACXO40BaHHOTO HA peMoHT. Heobxoaumo ykazaThb B OTUETE BCE Cry4vau 3aefaHns u
apyrve HecooTBeTcTBUA. OLieHKa 3aefaHus, BKIloYas onucaHue pasmepa u xapaktepa NoBpeXaeHus, Jormk-
Ha ObITb OTpaXeHa B OkOH4YaTenbLHOM npoTtokone. CrnegyeT cdoTorpadmMpoBaTh y4acTKM 3aefaHus], y4acTku
PEMOHTA, 3TW XEe Y4acTKM MOcne Creaylollero pasBuHYMBaHUA U NOCMNe OKOHYaTeNbHOro pas’BUHYMBAHUA U
BKIMOYUTL hoTorpadum B OKOHYaTENbHbIN NPOTOKON.

5.6.7 KoHTponb pe3b6oBOro coeguMHeHUA UcnbiTaTensHoro obpazua

Mocne kaxgoro pasBMHYMBaHUS pe3bboBLIE COEQMHEHNUS UCMbITaTeNnsHOrO obpa3sua TwaTensHo ocMa-
TpueaoT. OLEHNBAIOT M OTMEYaKT Ha rpadukax 3aBUCUMOCTH KPYTALLEro MOMeHTa OT Yucna obopoToB BCe
Habrrogaemble criydan 3aefaHud. Ha atux e rpadpukax oTMeYaroT Bce HapyLleHWs npouecca CBMHYMBaHMA
(Mpockanb3biBaHne KoHua TpyDbl MM MydThl B Nnalikax TpyOHbIX Kiodel, cbom KoMnbloTepa/ckadkn Hanps-
JKEHWS, HE MO3BONMBLUWME pacneYyaTtaTb rpaduk 3aBUCUMOCTU KPYTSHLLEro MOMEHTA OT Yucra obopoToB U T. A.).

5.6.8 MpoBepka wWabnoHOM Nocre OKOH4YaTenbLHOro CBUHYMBAHUA

lMocne OKOHYATENLHOIO CBUHYMBAHWA KaXOoro ucneitatensHoro obpasua v nepeq AanbHENWUMUW UC-
NbITaHUAMK OOMKHa ObiTb BbINOMHEHA NpoBepka LWabrnoHOM B COOTBETCTBUM C 7.2.4 ONSA NOATBEPXOEeHMA
NpoXogMMocTK pe3b00BOro CoegMHeHWst Nocne UCMbITaHUA CBMHYMBAHWEM W Pa3BUHYMBaHMEM.

5.7 BbifiBneHWe yTe4yek Npn BHYTPeHHeM gaBrneHWW ons ucnbitaHuu TS-B n TS-C

5.7.1 OcHOBHbIE NOMNOXeHUA

TpeboBaHua K BbIIBNEHWHD yTevyek uMeloT ocoboe 3HavyeHue AnsA pe3bboBbiX COEOWMHEHWIA, KOTOpbIE
JOMXHbl ObITb HENPOHMLAEMBIMK ONs rasa WK xuakoctu. B 5.7.5 n 5.7.6 npuBeaeHbl ABa NPOBEPEHHbIX
MeToOa BbIABNEHUS yTe4eK, NOAXOAALNX A8 pasHbiX TMNOB pe3bboBbIX COeAUHEHWIA, OOHAKO MOXET ObiTb
MCNonb30BaH KO0 MeToq BbIABNEHUS yTeYeK, KOTOPbIM MOXET ObiTb OTKannbpoBaH B COOTBETCTBUW C HOP-
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MaTUBHOW OOKYMEHTaUWen 1 oTBeqaeT TpeboBaHWAM K YYBCTBUTENbHOCTH, NpuBeAeHHbIM B 5.7.4. Ina TS-B n
TS-C obpasubl 06cagHbIx M HACOCHO-KOMMPECCOPHbIX TPYD, NnogBepraembix BO3AEWCTBU BHYTPEHHErO AaB-
NeHust, OMKHbI ObiTb MPOKOHTPONMPOBAHLI C MOMOLLBK CUCTEMbI, CNOCOOHOR BLIABNATL M M3MEpPATL 00beM
yTe4YeK UM CKOpoCTL NOTOKA.

BbiTecHeHUs NpU U3MEHEHUU Harpy3ku HeobxooumMo UKCUPOBATbL B MHOOPMALIMOHHLIX MUCTax, Of-
HaKO 3TW BbITECHEHMA HE CHMUTAIOT YTEYKON B pe3bboBOM coefuHeHun. Kputepumn npuemMkn repMeTu4HOCTK
nod gaeneHuem npueeneHsl B 8.3. YTe4kn B pe3ab00BOM COEAUHEHUM OOMKHbI ObiTb OTMEYeHbl Ha rpadukax
OaBneHus.

5.7.2 Cpepa onAa co3gaHuA gaBneHunA

Ona CAL Il, CAL 1l u CAL IV ncneiTaHus BHYTPEHHUM JaBneHuem ons noaTeepxaeHus TLE cnegyer
NpoBOOMWTL C UCMOMNb3oBaHMEM cyxoro a3ota. [ina CAL | ucneitaHusa BHYTPEHHUM AaBNeHneM ONs NOOTBEPX-
geHua TLE gomkHbl OblTh OCYLWECTBAEHb! C MPUMEHEHUEM XUOKOTO UK CYXOro asota B COOTBETCTBUM C MpPo-
rpaMmon ucneiTaHuin. o cornacoBaHuio Mexay CTOpoHaMK, YHacTBYHOLLMMU B UCMbITAHUSAX, B Ka4ecTBe rasa-
MHOWKaTopa MoxeT ObiTb AoDaBneH renuin.

[ns UMKNoB MCNbITAHUA NPU MOBLILLEHHOW TemnepaTtype B TS-B u TS-C npumeHsoT TpeboBaHug,
yKasaHHble B 5.10.

5.7.3 YyBCTBUTENbLHOCTbL CUCTEMBI BLISBNEHUA YyTeUueK NPpu BHYTPEHHEM JaBNeHUn

CucTtemMa KOHTpOMs U U3MepeHUs ANs BbISBNEHUS YyTEUYEK NPKU BHYTPEHHEM JaBNeHUn omkHa obnagate
YYBCTBUTENbLHOCTLK K yTeukam He Huxe 0,9 cm3/15 MUH C UCTONb30BaHNUEM rpagyvpoBaHHOro UMnuHapa c
ueHon genenuns 0,1 cm3 unu YyBCTBUTENbHOCTLIO He Hke 0,0001 cmi3/c B CTaHJapTHbIX YCNOBUAX ANA CUCTE-
Mbl C ra3oBbIM xpomartorpadom unu cnektpometpa. [pr ncnonb3oBaHWKW renna B Ka4ecTBe rasa-nHgukatopa
cucTemMa M3MepeHUsa ¢ rpagyvMpoBaHHbIM LMMMHAPOM O0MKHA obnagaTtb CnoCoBHOCTLID YNaBnMBaTh HaKo-
NMeHHbIA ra3 Ang aHanusa cogepKaHus renns ¢ Lensio NoATBEPXKAEHUSA UKW UCKTIYeHUs (DaKTOB YTeYKU.

Mpw ncnonb3oBaHWK rpadyupoBaHHOro UUnuMHapa HeobxoaMMo NpenycMOTPETE KOMMEHCaLUWo N3MEHe-
HWA BapoMeTpUYecKoro AaBNeHus ¥ APYTruX sSIBMEHUA, He CBA3aHHbIX C UCMBITAHUSAMU, KOTOpbIE MOTYT OKas3bl-
BaTb BMWAHWE HA YYBCTBUTENIbHOCTb BbISBNEHWA yTedeK. PekomeHayeTcs nepeq Hadanom Niobbix MCnbITaHuiA
HacTPOMTL OTAENbHbIN rpagyupoBaHHbIA LMAUHAP (CM. PUCYHOK 11), UMWUTUPYIOLLMIA YCTPOWCTBO AN BbisiBre-
HWS yTedYeK. TOT OTAEeNbHbINA LMIMHAP MOXHO MCNOMb30BaTh BO BPEMS aHanusa Ansi yCTaHOBNeHUs Hanu4ms
yTedek B pe3s00BOM COEAMHEHWW UNW TOTO, BLI3BAHO W OTKITOHEHWE U3MeHeHneM BapoMeTpuYeckoro Aaerne-
Hus. OTOenbHbIA rpafdyMpoBaHHLIA LUNMHAP NPW NPUMEHEHUW OOIBKEH colepXaTk 06beM rasa, COOTBETCTBY-
oW Kin 06 beMy rasza B nepeBepHyThIX rpagyMpoBaHHbIX LMMUHAPAX UCTNLITYyeMbIX pe3bb0BbIX COeOUHEHUIA.

5.7.4 NUHpukaTopbl YTEUYKK

MHOukaTopbl YTEYKM MOXHO OUEHMBATb B OTHOLIEHWUU MUCTOYHMKA YTEYKM, eClii MUMEKTCs OCHOBaHWA
npegnonaratb, YTO yTeYka NPOUCXOAWUT HE OT MUCNbITYeMOro pesbboBoro coeguMHeHusi. [ns nogTBep)aeHms
TOro, YTO yTeuyKa BO3HWMKaEeT OT cpefbl Nof OaBNEHUEM, a He OT Aderasauuun pe3bboBON CMa3ku, UMW OT Te-
NNOBOro pacluMpeHns pe3abboBOro coeauHEHWS, UMK UCNbITAaTENBHOrO 060PYAOBAHUSA, MOXKHO MUCMOMNL30BaTh
JaTyunkK, kanubpoBaHHLIN Ha ynaenueaHue renus. OLeHKa MCTOYHUKA YTeYKW JoMKHA ObiTh OCHOBaHA Ha TLla-
TEeNbLHOM aHanwse rasa ytedkn. Ecnm yTedka npoucxoguTt He oT pe3bboBOro coeduHeHusi, a OT APYroro uc-
TOYHMKA, HanpMMep OT TOPLEBbIX 3arnylwek, HeoOXo4MMO BbIMOMHWUTE PEMOHT WCTOYHMKA YTEYKM, a 3aTem
NpoOoMXUTE UcnbiTaHus. CrnegyeTt perMcTpMpoBaTh BCE YTEYKM M MX MCTOYHUKK (Hanpumep, HarHetTaTenbHbIi
WITyuep, KnanaH, coeguHeHne). B npoTtokone ncnbiTaHWiA JOMKHBI ObITh YKa3aHbl BCe MHAMKATOPLI YTEYEK, a
Take 0OOCHOBaHWE ONS YMEHbLUEHUS YyTeukn pe3bboBOro cCoeguHEHNS.

5.7.5 YcTpoucTBa ANA BLIABNEHUS yTevyek Noa BHYTPEHHUM AaBreHUeM

5.7.5.1 Obwme nonoxeHus

Bo Bpemsa vcnbiTaHua nod AaBneHuweM pe3bboBOe coeguHeHWe UcnbiTaTensHoro obpasua OoMmKHO Cco-
AepxaTb OOHO UMM HECKOMbKO YCTPOWCTB ANA BbIABNEHUS yTedeK Nod BHYTPEHHUM AaBreHneM, NpUBeaeHHbIX
B 5.7.6.2—5.7.6.4. Ecnn ucneITaHUA NPOBOAAT MPW NOBLILLEHHOW TeMneparype, Matepuans! ycTponucTea Angd
BbIIBMEHWUSA YTEYEK OOMKHbI BbiTb MPUMEHKMbI ANSA UCNOMNbL30BaHWUS NPU TEMNEpPaTypax Bbille MakCMManbHOR
TemnepaTtypbl UCMbITAHUS.

5.7.5.2 YcTponcTBO ANS BbIABNEHWUSA YyTEYEK C YMMNOTHUTENbHLIM KOMbLIOM

YCTpoMCcTBO AN BbISBNEHWS yTEYEK AOMKHO COCTOATh U3 YNNOTHUTENbBHOMO KonbLa, NpuXaToro K Topuy
WITW HapY»KHOW MOBEPXHOCTU MY{ThI NPU NOMOLLM driaHua, MMEHLLEro He MeHee YeTblpeX CKBO3HbIX OTBEep-
CTUI Nog WNAUMBKKW, KOTOPbIMKW hnaHLbl NIIOTHO NPMMXUMAKTCA K TOpUy Myd@Thl. YNNOTHEHME Mexay dnaHuem
¥ Tenom TpyObl CO30al0T C MOMOLLBI OTAEMNBHOMO YNIOTHUTENBHOMO KOMbLa CO LUMUIBbKOM, Kak NoKasaHo Ha
pucyHke 8.
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5.7.5.3 YcTpoWCcTBO ANA BbIABNEHWUA yTEYEK C TMOKUM LUNMAHIOM

YCTpOWNCTBO ANA BbISIBMEHWA yTeYeK C MMOKMM LUNaHrom M3 amacTWYHOro marepuana TuMna CWITMKOH
yCTaHaBNMBaT Ha KoHel, MydThl. 3a30pbl MEXAY HapPYHKHbIMW NOBEPXHOCTAMW TPyObl, My Thl 1 WNaHra 3a-
MOMHAKT YNNOTHUTENBHLIM MaTtepuanom. [Ang KpenneHusa WwnaHra K Hapy>XHoW NoBepXHOCTU TpyObl 1 Myd-
Thl UCMOMb3YOT XOMYThI AN WnaHra. Mexay WnaHrom v Hapy>KHOW NMOBEepPXHOCTbH TpyObl BBOAAT TPYOKY C
YNAOTHUTENbHBIM Marepuanom, HanpasnALL Y0 NPOTEKAIOLW WA ra3 Yepes LUMaHr, Kak NoKa3aHo Ha pUcyHke 9.

1 2 7 3

T PP
4 \8 \o \5 6/

1 — meTtannuyeckun donaHeul; 2 — pe3bboBasn wWnunbka; 3 — nNpyxuHbl; 4 — peabboBas ravka; 5 — mydTa; 6 — Tpyba; 7 — rnbkui
winaHr (TepMOCTOMKWI ANs UCMbITAHWA NpY NOBBILWEHHOW Temnepartype); 8§ — ynnoTHUTeNnbHOE Komblo; 9 — npoknagka ¢ rnagkoin
NOBEPXHOCThLIO

Plf'lcyHOK 8 — YCTDOHCTBO Ana BblABNEeHWUA yTe4vekK € YNNOTHUTENbHbBIM KOINbLUOM MPKW UCNbITAHUN
nog BHyYTpPeEHHUM OaBneHuem

2

3 1
4 (P =°n_/
S N\ N\ N ==
R NN S s i T

\s \4

L2
]

1 — rMBKUI WnaHr; 2 — XoMyTbl ANg WnaHra; 3 — MeTannuyeckas Tpybka unm rubkui Wnaxr [TepMocTorkas(Mil) Ana UcnbiTaHui Npm
NMoBbILLEHHOW TeMNepaType]; 4 — ynnoTHUTENbHLIA MaTepuan; 5 — HeBonblUoi 3a30p ANS NOBbLILWEHUS YYBCTBUTENBHOCTW BbISBMNEHUS
yTeyek

PucyHok 9 — YCTpOoWCTBO ANA BbIABNEHWA yTe4eK ¢ MMOKMM LUNAaHroM npy UchbliTaHWK Nog BHYTPEHHMM OaBNEHUEM

5.7.5.4 YcTponCTBO ANsi BbIABNEHUSA yTe4Yek ¢ nepdopupoBaHHOM MyTON

B mydTe, Hag yyacTkom cbera pe3bbbl HUMMens, B6nuan Topua MydThl CBEPMAT CKBO3HOE BbIMYCKHOE
OTBEPCTME, NO3BOMSAOLLEE BbIXOOALWEMY ra3dy BolTeKaTb U3 COEANHEHWS. B 0TBEpCTMM Hape3aT BHYTPEHHIOH
pe3bby 1 OONOMHAKT pe3bDoBLIM NEPEXOAHUKOM, K KOTOPOMY MOACOEAUHSIIOT TMOKUIA WwnaHr. Topel, MydThl
YNIOTHAKT BO M3bexaHne HEKOHTPOITMPYEMOW YTEYKK ra3a, Kak nokasaHo Ha pucyHke 10.

Cbopky nepdopupoBaHHoi MydTel NPOBOAAT cnedyoLlmMMm obpasom (cMm. pucyHok 10):

a) nepep CBMHYMBaHWeM pe3b00BOro CoeduHEHWS CBEpNAT OTBEPCTUS, HApe3atoT B HUX pe3bly, yaans-
0T 3ayCeHLbl U YCTAaHaBNWBAOT 3arnyLLUKu;

b) cBuH4YMBalOT pe3bboBOE CoeAWMHEHME;

C) B OTBEPCTMSA yCTaHaABNUBAKT pe3bboBble NepexoqHUKN C HAHECEHUEM YNMNOTHUTENBHOTO pe3bboBoro
MaTepwana, Hanpumep PTFE;

d) ouYMLWaT M YNAOTHAKT KOHUbI My(OTel NP MNOMOLLM CUITMKOHOBOIO MW APYroro YNAOTHUTENbHOIO
MaTepuana;

€) [awT yNnoTHUTENbHOMY MaTtepvany 3aTBepaeTh;

f) oTBepcTMA MOTyT BbITh PACNONOXKEHbI PAAOM C YNNOTHEHWEM MeTann—mmeTann.
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)

1 — pesnboBoe oTBEpcTUE Ha yHacTke cbera peabbbl ¢ pe3sLboBLIM NepexoaHukom; 2 — YyNNoTHUTENbHBIA MaTepuan; 3 — rubKuia WwnaHr
(TepMocCTORKKMIA AN UCNBITAHWIA NPW NOBLILLEHHOW TeMnepaTtype)

PucyHok 10 — YcTpolCcTBO ANS BbISIBNEHWS YTeueK ¢ nepdopupoBaHHoOn MydTOR NPy UCNbITaHUN
noa BHYTPEHHUM AaBneHUeMm

5.7.6 BbisiBNneHWe yTe4vyek Ny3bipbKOBbIM METOA4O0M MPW UCNbITAHWUMW MO BHYTPEHHUM OaBreHUeM
5.7.6.1 OCHOBHbIE NONOXKEHUS
Cuctema BbISIBNEHUS yTevek Ny3blpbKOBBIM MeToAoM n3obpaxeHa Ha pucyHke 11. Cuctema ocHoBaHa
Ha ynaenuBaHWW rasa, Belgenswwerocs u3 pessboBoro coegnHeHns, U Ha ero cbope B rasocbopHuke And uUs-
mepeHusa obbema. CucTema coCTOMT U3 CNeayoLWMX OCHOBHBIX KOMMNOHEHTOB!
a) ycTpOWCTB ANs ynaBnuBaHWA rasa, Hanpumep NpWBEAEHHbIX paHee yCTPOWCTB ANSA BbIABMEHUS
yTeyek (cm. 5.7.5);
b) TpyBkM unu rubkoro wnaHra Ana coegMHeHus YCTPONCTBa 4151 BbISIBNEHWA yTeyek ¢ rasocbopHUKOM;
c) raszocOopHWKa, BKMHYAKOLEro NPo3payHbli rpaayvpoBaHHbIA LUUNMHAP C LeHOoW AeneHus He Bonee
0,1 cm3:
1) UMNUHAP 3anONHSAKT BOAOW, TMOKWIA LLUNaHT BLIBOOAT B OTKPbITLIN KOHEL LMNuHAapa,
2) UMNUHAP 1 KOHEL] LLINaHra NorpyarT B COCy C BOAOW U NepeBopavnBalT (CM. pucyHok 11);
d) KpUTEpPWUU NMPUEMKM rePMETUYHOCTW YNIOTHEHUA NpMBeAeHbl B 8.3.

6 3

=2
I /l&\ﬂ LXSI.{l
XTI IIIIIIIANNIIIIIY e
5

1 — rbKMA WnaHr (TepMOCTOMKUWIA ANA WCNbITAHWA NPU MOBLILIEHHOW Temneparype); 2 — cocyd ¢ BoAod; 3 — rpagyvpoBaHHbIe
UunuHAapkl; 4 — TepMocTorkas Tpybka; 5 — yCTPOWCTBO ANs BbIABNEHUS yTedek; 6 — 3amellatoLui rpagyupoBaHHbIi LUnuHAp (Toro xe
pa3mepa 1 C TOW e BbICOTOW Haf, yPOBHEM BOAbI, YTO WU UMNUHAPbLI 3)

PucyHok 11 — lNpumep koHUrypaumu1 yCTPOWNCTBa AN BbIABNEHUS yTeyek Ny3blpbKOBbIM METOA0M
nop BHYTPEHHUM AaBNeHUeEM
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YTeuky BU3yansHoO oBHapy:vMBaloT NpU HanM4yum ny3bipbKoB, NOAHUMAaKLWKUXCs B uunmHape. O6bem rasa
13 Ny3bIPbKOB M3MEPSIOT NO LUKane UWNMHAPa U ONpeaensoT, NPMBOUT NN yTeYKa K NpoTeKkaHuio pe3bboBoro
COEeMHEHWSI UM OHa M3 JPYroro UCTOYHKMKA, TAKOro Kak Jerasauusa pe3nsboBoi cMaskun (cM. 5.7.4).

5.7.6.2 VcnbiTaHWe yCTPOWCTB ANA BbIABNEHWA yTedek nog AaBrneHnem

Kaxxgoe yCTPOMCTBO AN BbISBNEHUA yTeYek NoABepratoT UCNLITAHUAM B CNedyloLllem nopsagke:

a) B Hauane W B KOHLEe UCNbITAHUSA NPOBEPSAIOT YNMNOTHUTENBHLIA MaTepuan U NepexoaHuk Ha Hanudmne
yTeuKW, Ans Yero NpUCcoeUHSAT LUMaHr K UCTOYHUKY AaBreHus:

1) coszpatoT gaBneHuve rasa (Bosgyxa unuv azota) ot 0,007 go 0,014 Ma,
2) nepeKpbiBalOT MOABOA rasza W HabmogaloT No MaHOMETPY 3a NageHnem OaBMeHus;

b) npu HeoBxoOMMOCTM repMeTU3NPYHT UM PEMOHTUPYIOT YCTPOMCTRO;

C) NepvognYeckn BbIBMHYMBAKOT MEpPexodHMK, NPy HeoDXOOMMOCTM O4YMLLAT OTBEPCTME WM MPOBOASAT
NOBTOPHOE UCMNbITAHWE B TOM NOPSiAKe, KOTOPbIA ONUCaH BbILLE.

5.7.6.3 lpoBepKa CUCTEMbI BbIFBMNEHUS YTEYEK MY3bIPbKOBLIM METOAOM

[MpoBepKy CUCTEMbI BISBNEHUS YTEYEK MY3bIPbKOBLIM METOA0M OCYLLECTBIAKT B CNeayoLleM nopaake:

a) nepep HayaroM BbIMOMHEHWS MPOrpPaMMbl MCMNbITAHWMA W Mocne ee BbINoNMHeHUs Heobxodumo npo-
BEPWUTbH CUCTEMY BbISIBNEHUA YyTEYEK N0 BHYTPEHHWM [AaBrieHWeM MyTeM WCMbITAHUSA Ha HanudmMe yTeyku u
OLEHKMN ee YyBCTBUTENbLHOCTK. B cnyyae BhiIABNEHWs yTedek CUCTEMOW nocre NpoBeAeHUS UCNbITaHUa cnegy-
eT NOBTOPWUTb UCMbLITAHUA, MPOBEAEHHbIE C MOMEHTA NOCMNEAHEN OLLEHKN CUCTEMbI BbISIBMEHWUS YTEYEK;

b) Ansg npoBepkW cucTembl Ha YTEYKW MpUKNagbiBalT AaBrneHwe Bo3gyxa unu azota ot 0,007 go
0,014 MMa. Mocne cTabunuaaunn gaBneHWs NepeKkpbiBaT NoABOA rasa U B TedeHue 2 MMH HabnwaaT 3a
OaBneHvem no maHoMmeTpy. Jlioboe NnageHwe OaBNeHWUs yKa3biBAET HA HANMUYME yTeYeK U3 CUCTEMEI, KOTOpbIe
Heobxo4MMO BbIABUTL M YCTPaHUTb. YPOBEHb YYBCTBUTEINMbHOCTM CUCTEMbI AOMKEH BbiTh 3aperncTpMpoBaH u
MOXET BOblTb MCNOMb30BaH AN OLUEHKW NoKasaHui. YyBCTBUTENbHOCTL CUCTEMbI MOXET ObITh ynydlleHa 3a
CYET YMEHbLUEHWNA ONWHBI LUNAHra;

C) YpPOBEHb YYBCTBMTESIBHOCTW CUCTEMbI OLLEHWBAIOT, MOABOAS K HEW BO3AYX W M3MepsAs NpUpocT obbe-
Ma BO3ayXa B Kaxaom razocbopHuke. Bozgyx nogeoasaTt nopumamum no 1 cm? kak MUHUMYM o 06bema 10 cm3.
OnpepensioT cpegHee OTHOLWEHWEe NOABOAMMOTo U OTBOAUMOrO Bo3ayxa Ha rpadmke (cm. pucyHok 12). Cne-
OyeT 3aperucTpupoBaTh HayarnbHbIA 06bLeM NOOBOAMMOrO BO34yXa, HEOBXOOAUMBIA ANSA TOro, YTobbl BO3AYX
Hayan ckannueBaTbCs B ra30CcOOpPHUKE, HO 3TOT 06BbEM He BNUSET Ha pacHeTHY CKOPOCTb YTEYKM, U MOITOMY
ero He y4MThLIBaKT NpU pacyeTe YPOBHA YyBCTBUTENBHOCTU. YPOBEHL YYBCTBMTENBLHOCTU JOIMKEH COCTABMNATL
He meHee 70 %, B NPOTMBHOM crny4ae HeobBXOAMMO N3MEHWUTb KOHUIypaLWilo CUCTEMbl M TEM CaMbIM MO-
BbICUTb YYBCTBUTENBHOCTL. HageHHbIR YPOBEHL YYBCTBUTENBHOCTU OOIMKEH MPUMEHSATLCA AMS KOPPEeKUun
HabrwgaemMon CKopocTH U 0OBbEMOB YTEYKM BO BpeMs NPOBeAEeHMS UCTIbITAHUIA U pacCHUTbIBATLCH MO crlegy-
rowen popmyne:

(3)

dac = Tids *
rae g,. — akTnueckas uUKCUpyemasi CKOpoCTb YTEUKH;

g, — Habniogaemas CKOpOCTb YTEeHKK;

N|4s — YPOBEHb YyBCTBMTENbHOCTU CUCTEMBI BbISIBIIEHUS YTEYEK.

5.7.6.4 Havano vcnbiTaHua

Mepen HayanoM WUCMNbITAHWA NO4 BHYTPEHHUM JaBMNeHWEM MPOBOASAT NpeaBapUTENbHYH 3arpy3Ky Kax-
OO CUCTEMbl BbIIBNIEHUA YTEYEK NyTeM HarHeTaHWsa Bo3gyxa B cucteMy BOrv3u pactpybHoro snemeHTta oo
nosiBNeHNs HebonbLIOro KONUYecTBa Bo3Adyxa B razocbopHuke. MonyvyeHHbI 06beM perncTpupyroT B Kade-
CTBe Ha4danbHoro obbema rasa, KoTopbld ByaeT BbYMTAThCHA U3 OOMNONHUTENBHOTO 06bemMa rasa, KoTopbl Ha-
KOMUTCS B UMNMHAPE B X04e WUCMbITaHUus. MNony4YyeHHbIn obbeM BO34yXa OOIMKEH ObliTb 4OCTATOYHbLIM, YTODI
NMOHU3UTL YPOBEHb BOAbI B rpagyMpoBaHHOM LUNWHAPE OO YPOBHSA LUKaNbl Nepeq Ha4danom UCnbiTaHUiA.

5.7.7 BbiaBneHWe yTevek nog BHYTPEHHUM AaBneHUeM MeTO4OM refnMeBoro Macc-cnekTpomMmerpa

5.7.7.1 OCHOBHbIe NMONOXEHUA

Cuctema BbISIBNEHUNA yTeuyek METOAOM rerMeBoro Macc-crnekTpoMeTpa (cM. pucyHok 13) BknodaeT cne-
ayioulee:

a) ycTpOWCTBO ANS BLIABMEHWA YTEYEK rasa;

b) TpybKy unu rubkuin WwnaHr Ans coeguMHeHWa yCTPOWCTBa ANs BbIABNEHWS YTeYeK ¢ NUHWen no-
[adyun raza-HocuTens;

C) NWHWIO MOoJAaYM YMCTOro a3oTa B Ka4ecTBe ra3a-HoOCUTENs, COEQUHEHHYH CMacC-CNeKTpOMETPOM;

d) renveBblil Macc-CNekTpoMeTp (ecnn Macc-CneKTPOMETP U3MepPSET yTedKy MeTOAOM onpegeneHus
KOHLEeHTpauuu rasa B Bo3gyxe, Heobxooumo NpoBepUThL MCMPABHOCTL aHanM3aTtopa NpyM atMocepHoM AaB-
NeHun).
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Ob6bem nocTynatoLero Bo3ayxa, cm

1 — anemeHT A ucneiTatensHoro obpasua; 2 — anemeHT B ucneiTatensHoro obpasua

PucyHok 12 — MpumMep rpadrka OUeHKW YyYBCTBUTENBHOCTN CUCTEMBI BLISBNEHUS yTEYEK

1 — WCTOMHUK BHYTpPEHHEro AaBneHus; 2 — kpaH Ans otbopa npob; 3 — ycTpoWCTBO perucTpauny AaHHbiX; 4 — Macc-CrekTpoMeTp;
5 — perynsaTtopel noAadu raza-Hocutens; 6 — ueneitatensHbii obpasel (n3obpaxeH ¢ ABYMA MydTaMu 1 YeTbIpbMS coeguHeHnaMm 1S,
28,38 n4S)

PucyHok 13 — BbISIBNeHWe yTeqek Npu NOMOLLM refIMeBOr0 Macc-CnekTpoMeTpa
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5.7.7.2 ToYHOCTb CUCTEMbI

CucTtema BbISIBNEHUs yTeyek MeToOOM rernveBoro Macc-cnekTpoMeTpa JoMmkHa obecnevvBaTe B CTaH-
OapTHbIX YCMNOBMAX M3aMepeHne obLuen achpekTvBHON ckopocTy yTedku 0,0001 cM3/c unu Huke.

5.7.7.3 Kanubposka

Bcto cuctemy Heobxogumo kanubpoBaTh He pexe, YeM OOWH pas B rof B COOTBETCTBMW C pEKOMeHaLun-
AMUW U3roToBMWTENHA 0OOPYOOBaHWS, C UCMONB30BaHMEM CEPTURULMPOBAHHOIO U KanMbpoBaHHOIO MCTOYHMKA
yTedek. KanmbpoBaHHbIA UCTOYHWK yTEYEK crieqyeT UCnonb3oBaTb BMECTO UCNbITaTeNbHOro obpasyua npm Ha-
NINYUKN K2XKO0r0 KOMMOHEHTA CUCTEMbI BbIIBMIEHUS YTEYEK.

5.7.7.4 3amepeHne yTe4kn HecKonbkux obpasLoB

Ons ncnblTaHUs HECKONbKUX Pe3bb0BbIX COBANHEHWIA UM UCMbITATENbHbLIX 06pa3UoB MOXHO UCMOMNbL30-
BaTb MaHugonel. MuHMManbHoe HeobxoguMoe BpeMs onpeaeneHus KOHLUEHTpaLWMmn rasa B BO3OyXe 3aBUCHT
oT obopynoBaHuA, U ero cnegyet onpefennTs M NPOAEMOHCTPMPOBRATL Nepel Havanom ucneitTaHusa. Kaxgas
JNIMHWA JoSmKHa BblTh NpOBEpeHa Ha KOHLEHTPAaL Mo rasa He pexe O4HOro pasa B MUHYTY.

5.7.7.5 Tpoeepka cuctemsbl

Mepea kaxabiM UCMbITAHWMEM MPOAYBAKT CUCTEMY a30TOM. PUKCMPOBaAHHOE KONWMYECTBO renvsi BBOAAT
B YCTPOWCTBO ANS BbIABMEHWUS YTEYEK UMK PSAOM C HUM, 4ToObl yOeauTbcs B TOM, YTO AETEeKTOp pearupyet
Ha renuin. MpoBepaKT Ha yTeuKy rennsa BCKO MWHUIO U YCTPOMNCTBO ANA BbiABNeHWUs yTevek. UTobbl ybeguTbes
B OTCYTCTBWMW 3aCOPOB B NMHWK, aHanNM3UpyT cogepxaHue renna B rase. B koHUe nucnblTaHWMs NOBTOPHO Npo-
OyBaloT NUHWIO ANg Toro, YTobbl obecneynTe OTCYTCTBME 3arpsa3HEHWI CUCTEMBI B Ha4ane UcnbiTaHus.

5.8 BbisiBneHuWe yTevyek AnsA ucnbitaHma TS-A

5.8.1 UcnbiTaHnA, NpoBOgUMbIE NMPWU TEMNepaType OKpyXarLlen cpegbl

5.8.1.1 OCHOBHbIE NONOXeHus

PeabboBble coefquHeHns 0OcagHbIX MU HAaCOCHO-KOMMPEeCcCopHbIX TpyD nogBepraT BO3OENCTBUKD BHY-
TPEHHEro W Hapy)XHOTO AaBneHWn Mpu TemnepaType OKpyXkatolew cpedbl B CMCTEMe, CMOCOOHOM BbIABUTH
BO3HMKAKOLLME NPW 3TOM YyTeuku. BbigBneHue Takux yTeyvek nog OelCTBMEM HapYXXHOro OaBleHWs CYMTaroT
Bonee CNoXHbIM U MEHEE TOYHBLIM, YEM BbISIBNEHWE yTe4eK Nof BHYTPEHHUM OABNEHUEM.

XOTH NpeanoyTUTENbHO NPUMEHATbL METOAbl BbIABMEHUS YTEYeK, aHanornyHble yKasaHHbIM B 5.7.6
W 5.7.7, 3T MeTOObl HEBO3MOXXHO MPUMEHATb M3-3a HanuM4ua Kamepbl Hapy>KHoro gaesneHus. B cBAsn c vem
BbIsSIBNIeHWE yTedek ans TS-A npu TeMmnepaTtype OKpy>KatoLLeil Cpefbl B NPOLECCe MCMbITaHUI NO4 BHYTPEHHUM
daBneHveM crnegyeT NPOBOAWTL B COOTBETCTBUM C 5.8.1, ecnn kaMepy OCTaBMAKT Ha UcnbiTaTenesHoOM obpas-
Lie BO BPEMS UCMbITaHUA, UK cornacHo 5.7, ecnv kamepy ybupatoT.

BbITECHEHNSA NPY U3MEHEHWMW HArpy3kn HeobxoguMo PUKCMpoBaThL B MPOTOKOIE; OAHAKO AaHHbIE BbITEC-
HEHWA HE CYMTAT YTEeYKON B pe3bboBoM coefuHeHun. Kputepum npueMKku repMeTMyHOCTM Nog AaBMNeHUeM
OOIMKHbI COOTBETCTBOBATL 8.3. YTeukn B pe3abboBOM cOeAMHEHWUM cnieqyeT nokasaTbh Ha rpadurkax 4aBrneHus.

Anga noaTsepOoeHus npegnonaraeMblX yTe4eK, UX CKOPOCTU MU MCTOMHMKA MPOBOAAT AOMNONHUTENbHbIE
veneiTaduda. B cnyyae npegnonaraemMon YTe4kn nog BHYTPEHHUM AaBlNeHneM Kamepy Hapy»Horo OasleHus
crnegyeT yAanuTb ANS OLEHKW Kaxgoro pe3sboBoro coeguHeHua B cobpaHHOM McnbiTaTensHoM obpasue no
oTAenbHOCTW. [1pK 3TOM BbITECHEHWUA, HabnogaemMble C NOMOLLLH YCTAHOBMEHHOW Kamepbl HapyXHOro AaB-
neHus, cnenyet UKCMPOBaTb, HO ANSA OLEHKW TOYKW Harpy3ku C NpeanonaraeMor YTEeYKON AOMKHbI BbiTh
MCMOMb30BaHbl TONBKO pe3ynbTaTthl, NoNnyyYeHHble 6e3 KaMmepbl HapYXXHOTO OaBNEeHUS.

B cnyyae noaTBepxaeHus yTeukn 6e3 kaMepbl HApYXHOTo faBneHus TOUKY(M) Harpy3ku ¢ npegnonara-
eMoi yTeuko HeobxoAuMo NoOBEPrHyTh MOBTOPHBIM UCMBITAHUAM C OKOHYaHWEM B TOUKE Harpysku C TOW e
ctopoHbl (CCW wunu CW), uto v Npu npedbligyLlieil oLueHKe, BLINMOMHEHHOW C KAMEPOoW HapyKHOro AaBreHus.
Ecnn npu BeinonHeHUn npegblayLiei NocrnefoBaTenbHOCTUM UCNbITaHWIA Bbiny NpeanonaraeMble YyTEYKN TOYKe
Harpy3ku B 0boux HanpaBneHusx, TO OLeHKY yTedek Be3 KaMepbl Hapy>XHOro JaBneHWs crnepyeT NpoBoOvTb
ONA npegblayLlen TOYKU Harpy3ku B 060Mx HanpaeneHnax. [Nepuo BblAepKKM ANd NPOBEpKN yTeYekK OOITKEH
ObITb CaMbiM ANWHHBIM NEPUOOOM BbIAEPKKN ANA AaHHOW KOHKPETHOW TOYKM Harpy3Ku BO Bpems JaHHOW ce-
PUU UCMBITAHUNA.

B cnyyae obHapyxeHusa npegnonaraeMon yTeykn ¢ NOMOLLbI KaMepbl HAPYXKHOMO AaBreHusa Jonycka-
eTCsl NPOACIKMTE UCMBITAHWSA C KaMEPON HapY»KHOro AaBMeHWs 4O TeX Nop, NoKa Cepusa UCMNbITaHWWA He bDydeT
3aBepLUeHa, U 3aTeM NPOBeCcTW NPOBEPKY yTeukn Be3 NCNonb30BaHWA KaMepbl HAPYXHOMO AaBreHus.

PeaynbTart, nony4eHHbln 6e3 Kamepbl Hapy)KHOTo AaBfIeHWs, criegyeT CHMTaTb YacTbio UCMBITaHWI, a He
WX OTKIIOHEHWEM.
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5.8.1.2 Cpepna ons co3faHus gaBneHus

Cpenbl Ana co3gaHva gaeneHns pacCcMOTpeHbl B 5.7.2.

McnblTaHua nogd Hapy»KHbIM daBneHWeM npu Temneparype okpy»xakLlen cpegbl NPOBOAAT C UCMOMb30-
BaHWEeM BOAbI UV COOTBETCTBYIOLLEN HAarHeTaTensHom cpeasbl.

5.8.1.3 YyBCTBUTENbLHOCTL W MPOBEPKa CUCTEMbI BbIABNEHUA yTEYEK Mo BHYTPEHHUM W HApYXHbIM 4aB-
NMEeHNaMmn

Ona ucneitanuid TS-A npu TemnepaType OKpyxXatoLwen cpeabl HyBCTBUTENbHOCTL K BBIABIEHUIO yTeYeK
ONs UCnbITaHWA No4 BHYTPEHHUM W Hapy»KHbIM JAaBNEHWSMW OOMKHbI COOTBETCTBOBATE MOMOMEHnAM 5.7.6.3
npv KanubpoBKe Kamepbl M UCMbiTaTenbHOro obpasya CooTBETCTBEHHO. YyBCTBMTENBHOCT HEObXoaMMO 3a-
buKcMpoBaTh 1 3a00KYMEHTUPOBATL B COOTBETCTBMM € 5.7.6.3.

[nsa obrier4eHns BbISABMEHUST yTEYEK MOXHO NUCMOMb30BaTh MHAWKATOPHbLIE KPacuTenu B XUAKOCTU, UMK
MypTa MOXKeT ObITb MepeHeceHa Ha y4acToK MeXy YNoTHeHWeM MeTanmn-MeTanm u Hadyanom Nepeoro BUTKa
pe3bbbl Ha HUNnene. Bropol BapuaHT — U3MEpPUTb NMPOMEXKYTOK BPEMEHW, HEODXO4MMBIN Ans TOro, YToObI
XnaKocTb npobuna oTeepcTue B pe3sboBoOM ynnoTHeHUW. Torga AaHHbIA NPOMEXYTOK BDEMEHUW crefyeT uc-
nonb3oBaTth ANs onpefeneHns MUHUMAanNbHOro BPeMeEHWU BbIAEPKKN AMS TeKyWMX ogHOYacoBbIX MNEepuoaoB
BbIEPXKU MOCHe UCMbITAHWIA NOA4 HAPYXHbLIM AaBneHueM.

5.8.1.4 Topuesble3arnyLKn ¢ OTBEPCTUAMU

B TopueBbIx 3arnyLwkax ucnelTatenbHoro obpasyua pe3sboBoro coegMHEeHUsA O0MKHbI BbiTb NpegycMo-
TpeHbl OTBEPCTHUS AN 3arnofHeHUs BHYTpeHHel JYacTu obpasyua BogoW, OCHaLLeHHble WTYLepaMn BbICOKOro
OaBneHusi, cnocobHbIMK yaepXaTb BHYTPEHHEE AaBNEeHWe Npy NpoBeeH Takoro ncnbitaHua. Kak npaeuno,
TpebytoTcs ABa OTBEPCTUSA — OOHO A5 NOABOAA BOAbI M OOHO 4118 OTBOAA BO34yXa, pacnofioXeHHbIe Ha Npo-
TUBOMONOXHbIX KOHLAX UcnbiTaTensHoro obpa3ua peasboBoro coeanHeHus. OTBepcTMe ANA 0TBOAA BO3AyXa
OOIMKHO DbITh PACMNONOXKEeHO B TOPLIEBOM 3armyLuke TakumM obpa3om, 4ToObl MOXHO DbINO MOMHOCTLIO YAANWUTb
BO34yX U3 UcnbiTaTensHoro obpasua. Ecnu He OTBOOUTL BO3AYX U3 KAMEPK! HAPYXHOTO OABMNEHUS, 3TO MOXET
NPUBECTU K ANUTENBHOMY Nepuony ctabunusauum u (unu) olmnboYHbIM pesynsTaTam npu onpeaeneHuun rep-
METUYHOCTM pe3bboBoro coegmHeHus. MoaTomMy cneayeT NpunoXKuTb YCUNUsS Ofs OTBOAA BO3AyXa M3 KaMepbl
HapY>XHOro OaBMeHWs, U3 UCMbITaTeNnbHOro 0bpasLa 1 U3 cMCTeMbl BhISIBNEHUA yTedeK. PacnonoxeHue oTeep-
CTWIA ANA NOABOOA W 0TBOAA B HaANeXalllux y4yacTkax, HakMnoH UcnbiTatensHoro obpasia Bo Bpems 3anorHe-
HUs1 0B0pasLa Unu KaMmepbl HAPYXKHOTO AaBMeHWa BOAOKW, UCMOMNb30BaHME CMAYMBaOLLNX BELWECTB U T. 4. — 3TO
npumepsbl cnocoboB yaaneHWs Bo3ayxa u3 ucnbitatensHoro obpasua. Kpome Toro, oTBEpCTMS OOIMKHbI BbITh
pacnonoxeHsl Tak, 4Tobwl obecneunTs yoaneHve Boakl M3 pe3bboBoro coegMHeHus nepeq ganbHenWmMy uc-
NbITAHWAMMW NOA BHYTPEHHUM AaBMneHueM rasa.

5.8.1.5 YcTtaHoBka Ans ucnbitTaHuim TS-A

MpuMep ycTaHOBKW ANs ucnbiTaHnid TS-A npuBedeH Ha pucyHke 14. OTBepcTne 4Ns 0TBOAA BO3AyXa 13
kamepsbl (no3vumsa 3 Ha pucyHke 14) OOMKHO BbITh B BEPXHEN YacTu KaMepbl HAPYXKHOTo AaBNeHnsa BO BPEMS
HacTponkn W ctabunuaauun. 3atem cOOpHLIN y3er NoBOpa4YMBalT BOKPYr €ro NpofoNbHOM OCK TaK, YTOoObI
oTBepcTue 3 BbINo Kak MoxHO Brnivxke k 20° OT BEPTUKANW, UNKX NOACOEAUHAIOT LUNAHT AN BbISBNEHUA YTEYEK
C OpYrMM OTBEPCTUEM, HAaNpUMep B HikHeRn Yactu (180°) unu 6okosoid nosepxHocTh (90°) kaMepbl, Ans npe-
JOTBpalleHWsa nonagaHuns oCTaBLUErocs BO34yxXa B LUNaHr Ang BbisiBneHusa ytedek. OTeepcTue, 0603HavyeHHoe
nosuumnen 77 Ha pucyHke 14, QOMKHO COBMNagaTh C BHYTPEHHWM AWaMeTpoM MehblTaTensHoro obpasua unm
ObITb MEHbLLE HEro.

5.8.1.6 BbisBneHne n naMmepeHue yTe4yek no ypoBH BOAbI

[ns ucnelTaHWa Nog BHYTPEHHUM JaBneHWeM rnpu TeMnepaType OKpy»xalLed cpegbl kamepa U cucTe-
Ma BbISIBNEHMSA yTeyeK A0MKHbl BbiTb 3anonHeHbl Bogon cornacHo 5.8.1.4. B cootBeTcTBMM € 5.8.1.5 rnbkui
LUMNaHr NO4COEANHAIOT K CUCTEME BbIABIEHUS YTEYEK, KaK nokaszaHo Ha pucyHke 14 (nosvumm 3 n 12) n Ha
pucyHke 15 (noavuwns 8).

[ns venbiTaHuin Nog HapyXHbIM JaBNeHWEM MpU TemMrnepaType OKpyxawwen cpefbl UCMblTaTeNbHbIN
obpasel 1 cucTema BLISIBNEHWS yTeYeK AOMKHbI ObiTh 3anonHeHbl Bogoi cornacHo 5.8.1.4. B cooTBeTCTBMN C
5.8.1.5 rubkuin WnaHr NoACOEAMHSAIOT K CUCTEME BbISIBNEHUSA YTEYEK, KaK NoKas3aHo Ha pucyHke 14 (nosuumm 3
n 12) n Ha pucyHke 15 (nosuuus 8).
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1 — oTBepcTUe ANA Aartyvka AABNEHUA NPKU UCNBITAaHWKM NOL BHYTPEHHUM AABMNeHnem rasa [Ans BbISBNEHUA YTEYeK NpKu NenbITaHun nog
HapyXHbIM JaBneHWem 1 Ans NofBoAa MarucTpansHoro Bosayxa AN yaaneHus Bodbl Nocne UCnbiTaHWs Nog HapyxHeIM JaBneHnem; 2 —
Kamepa HapyxHOoro AasneHus; 3 — OTBepCTUe, OCHALLEHHOe MMDKMM LUNAaHIoOM AN BbISBNEHWA YTeYeK Npu NCNbITaHuKM Nog, BHYTPEHHUM
OaBNeHWeM MNKU AaT4MKOM AAaBMeHuns Npu UCNLITAHUKM NoQ HAapYXHbIM AaeneHvem; 4 — ucnelTyemas Tpyba; 5 — TopueBas 3arnyLuka
C BHYTPEHHUM OTBEPCTMEM CBepXy (CM. nosuumto 1); 6 — BHYTPEHHUI creunancHbIA BKNagsiw Ans GesonacHocTy; 7 — UCNbITyeMoe
coefuHeHve; 8 — TopueBas 3arnyllka ¢ BHYTPEHHUM OTBEpPCTUeM CHM3y (cm. nosuumio 17); 9 — kamepa, NonHocTbH 3anonHeHHas
Bofow; 10 — oTBepcTME ANSA NoABoAa BoAbl B Kamepy; 11 — oTBepcTWe Ansa noasoda rasa Ansa HanonmHeHWsA BOOOW NPWU MCMNbITAHUKW NOL
HapyHbIM JaBneHueM, Anst 0TBoAA BOAbI NOCME WUCMbITAHWSA NO4 HapyXHbIM Aasnennem; 12 — rubKkUA WINaHr ANS NOOCOeAUHEHUN K
cucTeMe BbifBMIEHWS yTedek (CM. No3numio 8 Ha pucyHke 15)

PucyHok 14 — MNMpumMep yCTaHOBKM ONS UCNbITaHUA TS-A

Bo Bpemsa ucnbiTaHuii nog gasneHnem TS-A kamepa oxsaTbiBaeT UCNbITYyeMoe pe3bboBoe coeguHeHue
W 4yacTb TpyDbl N0 06e CTOPOHLI OT Hero. YcTaHOBMEHO, YTO MpY NMPOBESEHUN 3TOMO WCMbITAHUSA Henocpen-
CTBEHHO NMOCIe NPUNOXeHWs NONHOMo AaBMeHWs U OCEBON HArpy3kn MOXeT MMEeTb MECTO BbITECHEHWE 3HA4u-
TenbHoro obvema Boasl (bonee 0,9 cm3 3a 15 MWH). [pKn 3TOM MHTEHCUBHOCTL BLITECHEHWS BOALI OBLIYHO No-
CcTeneHHo yMmeHbluaeTtcs. [oatomy Heobxooum nepuoa ctabunusaunm nepeq Havanom Tpebyemoro nepuoaa
BblAepxku nog aasneHmemM. C yyeTom 3To 0coBeHHOCTM BO BPEMSA UCMbITaHWIA Nog gasneHuem TS-A cnenyet
PYKOBOACTBOBATLCA CeyoWwMMN YCNOBUSAMU:

a) npuknagblBakoT nornHoe TpebyeMoe BHYTPEHHEE UMM HapYKHOe UCNbITaTenbHOe AaBNeHWe U 3aKkphbl-
BaKT BEHTUIW HA HaAMOPHbIX NMMHUAX, WOYLLMX OT HarHeTaTenbHOro Hacoca;

b) ons nognepxaHus Tpebyemoro 4aBneHus HENOCPEACTBEHHO MOCNE 3aKPbITUS BEHTUNEN MOXET MNo-
TpeboBaTbcA HebonbLUOe NoBbILIEeHWe AaBMNeHus;

C) BCKOpe Mnocre 3aKkpbiTUsi BEHTUNER (Nocne NpunoXeHnsa 3agaHHbIX HAarpy3oK 1 ctabunmaaumm cucTe-
Mbl BbISIBNEHWUS YTEYeK) Ha4MHaT PErMcTPUpPOBaTh OCEBbIE Harpysky, AaBneHue 1 ypoBHW BOAbI B rpagyvpo-
BaHHbIX UMNMHOPAX;

d) npopomxatloT permcTpupoBaTh OCEBLIE HArpy3kW, OaBNeHWe U YPOBHWU BOALI B rpafyMPOBRaHHLIX Liu1-
NMHOpax B COOTBETCTBUM C 8.3;

€) OOKYMeHTanbHO (OUKCUMPYKOT CKOPOCTb YTEYKM W OTMEYarT HanpaelNeHWe yTedku B rasocbopHuke.
Kputepun npmemMkn repMeTM4HOCTM Noa AaBNeHUeM npuseneHsl B 8.3.
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1 — BeHTUNb Nepeg 6onsWKUM rpagyrpoBaHHbIM LMAMHAPOM; 2 — BEHTUSb Nepes MarnbiM rpagyupoBaHHbIM LUMIMHAPOM; 3 — BoNbLUO

rpafyVpOBaHHLIA LIMAMHAP C OTKPLITLIM BepxoM (npubnuautensHo ot 100 Ao 200 cm3), 4 — marblii rpaayMpoBaHHLIN LUMMKMHAP C

OTKPbITbIM BEpXoM (NpubnuantensHo 25 cm3) ¢ ueHoi aenerns 0,1 cm3; 5 — ypoBeHs BoAbl; 6 — NofkpalleHHas Boaa; 7 — perynupyemeii

KPOHLUTEMH LUMNMHAPaE. NO3BONSAKLWMA PasMecTuTe AHO UMNWHAPA Ha ypoBHe Boabl oT 100 go 200 cm® B Hauane kawagoro nepuoga

BblAEPKKN; 8 — rMBKWMIA LUNAHT, CO8AWHEHHBIN C BEPXHEN YacThiO KAMepbl NPU UCMBbITAHUW NOA BHYTPEHHWM JaBNEHUEM rasa U C BEPXHUM

OTBEPCTMEM OAHOW M3 TOPLEBLIX 3arnyLlek Npy UCrbiTaHWu Nof HapyKHbIM AasneHnem; § — rubkui LnaHr, CoOeAMHEeHHbIA ¢ BonbLIvM
uMnuHapom; 70 — rubkun WnaHr, coeguMHeHHbIV ¢ ManbiM UUNMHOPOM

M pnmevyaHune — yCTaHOBKy He OOoNyCKaeTcAa NCcnonb3oBartb And NCnbiTaHUA Npu MOBbILLEHHOWN TeMmnepartype.

PucyHok 15 — lMNpumep cucTeMbl BbiIBNEHUs yTedek ana TS-A ¢ kamepon HapyKHoro AaeBneHus Ha obpasue
ANSA UCNbITaHWIA Mo BHYTPEHHWUM WM HapyXHBIM AaBNeHUs MU Npy TeMNepaType OKpyxaloLlein cpegpl

B Havane vcnblTaHusa Nof BHYTPEHHUM M Mo HAaPYKHbIM LaBreHuAMK OonbLUON rpaaynpoBaHHbIA Ln-
NUHAP, NMOKa3aHHbIA HAa pucyHke 15, fomkeH ObITh 3anNonHeH BOAOW NPUMEPHO HanonoBuHy. Mepea npunoxe-
HUEM W PETYNMPOBKOWN NCMNbITATENbHbLIX HArPy30K OTKPbLIBAKT BOMbLIOW BeHTUINb (No3uuusa 1 Ha pucyHke 15) n
3aKpbIBAKOT ManbIil BEHTUMNb (Mo3uumsa 2 Ha pucyHke 15). Mpy NpUNoxeHun UcnbiTaTeNbHbLIX HArpy30K YPOBEHb
BOAbl B bonbliomM uunuHgpe Byoet noBblWaThCs UK MOHMXKATLCA. B HavYane neprvoaa BblAEPKKM OTKPbIBAKOT
Manbli BEHTUIb (No3uuma 2 Ha pucyHke 15) 1 nepeMelaloT Manell rpagyMpoBaHHbLIA LMNWHAP BBEPX UMn
BHW3 Tak, 4ToObl YpPOBEHL BOAbLI B HEM cTan BNMmM3kMM K AHY UMnMHAapa. 3atem 3akpbiBaoT 60MNbLION BEHTUNb
(no3uuma 1 Ha pucyHke 15). MNpw yTeuke 13 pe3bOOBOro CoeguHEHNs YPOBEHb BOALI B Manom uunuHape byget
MOBLILIATLCS, U €r0 U3MEepPEHKe NO3BONSeT AenaTh BbIBOAbl O CKOPOCTM yTedkW. [ing obnerdeHua HabnogeHms
33 YpPOBHEM BOAbl B LMNUHAPAX pekoMeHayeTcsa 0obaBnTb Kpacuters.

[ns onpegeneHns xapakTepUCTUKK YTEYKN YPOBEHb BOALI B MANOM LUAVHAPE AOMKEH PErncTpMpOBaTh-
CHl B HA4arne M B KOHLE KaXKA0ro nepuoga BbIAEPXKKW, a MNPy HanM4yum yTedku 13 pe3sboBoro coefuMHeHns — ¢
Nnepuoou4YHOCTLH, YCTAHOBMNEHHOW B 8.3.2.

5.8.2 WUcnbiTaHuA, NpoBOAUMbBIE NPU NOBLILWEHHOW TEMMNepaType

5.8.2.1 OCHOBHbI€ MOMOXEHWs

W3-3a cnoXHOCTU NPOoBeEeHWs UCMbITAHWSA NOL HAPYXHbLIM AaBNEeHWEM NpuU MOBbLILLEHHOW TemnepaType
C MCMOMNb30BaHWEM TOHYHOW CUCTEMbI BbIABMEHWS yTeYEeK OCHOBHbLIM NPUHLMNOM ABnsieTca pabota coeguHe-
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HWA MPW NOBbLIWEHHOW TeMNepaType, a cMcTeMa BbIABMEHUA yTe4ek UCMOoNb3yeTca ANSA BbIABNEHWSA yTe4ek B
pe3bboBOM COEQUHEHWNU TOMLKO B MH(DOPMALMOHHbIX Lensx.

BbisiBneHue yTeuvek B TS-A nNpu MoBbILLEHHOW TEMNepaType NPOU3BOASAT C MOMOLBK MeToAa NafeHus
daeneHus. [Npu yoaneHUu Kamepsbl Hapy»KHOro gasrneHus UcnblTaHue nog BHYTPEHHUM daBneHueM npu no-
BbILLEHHOW TeMnepaType AOMKHO ObiTh BLINMOMHEHO B COOTBETCTBUM C 5.7. YTe4Yku HE3aBMCMMO OT MeToAa
BbISIBNEeHWUs (gaBneHune, o6bem unm cKopocTb) cregyeT (OUKCUpoBaTh B MPOTOKONE.

Onsa neneitanus TS-A npu NoBbILEHHOW TeMnepaType npumeHsioT TpebosaHua 5.10.

5.8.2.2 Cpepna Anga co3gaHus OaeneHus

VMcnblTaHWa noa BHYTPEHHUM AaBneHneM BhINOMHAT C UCMoMb30BaHWEM CyXoro asoTa. McneitaHusa nog
Hapy»XHbIM JaBleHUeM NPOBOASAT C NMOMOLLBK COOTBETCTBYIOLLEN XUAKOCTH, KOTOpas OCTAeTCs B XUOKOM CO-
CTOSHWK NpU TemMnepaType Bbille TeMmnepaTypbl UCNbITAHUA.

5.8.2.3 YyBCTBUTENEHOCTL U MPOBEpPKA CUCTEMBI BbISIBIIEHUS yTedek npu TS-A

Ons vcnbitanuin TS-A npu NOBLILWEHHOW TeMnepaType YyBCTBUTENbHOCTL BbIABMEHWA YTEYEK, paBHas
YYBCTBUTEINMbHOCTY BBISBIIEHUS yTeYeK Mog BHYTPEHHWM gaBrneHuem (cM. 5.7.3), HEBO3MOXHa M3-3a CIOX-
HOCTM, TOYHOCTKU 1 Be3onacHocTW. [AnsA BbIBNEHUA yTeYeK Npu NoBbILLEHHON TemnepaType B ycnosusax TS-A
crnegyeT NPMMEHWUTb MeTod nageHus gaenedus (cm. 5.8.2.4). B pesynbraTe 4yBCTBUTENBHOCTL BbISIBIIEHWS
yTeyek paBHa 4YyBCTBUTENLHOCTW AaTyMka AaBneHus. Peaynbtatbl HEOBXOOUMMO OOKYMEHTaNbHO 3adUKCK-
poBaTb.

5.8.2.4 BrisiBneHve n uaMepeHue ytedek MeTOAOM NageHus AaBneHus

BbifiBneHue yTeuek METOAOM NafeHUs OABMEHUS MOXHO NPUMEHATb ANS uchbiTaHuin TS-A npu NoBbI-
LweHHon Temnepartype. MIameHeHus JaBneHus B 3aBMCUMMOCTUW OT Harpy3ku crnegyeTt duKkcupoBaTh U yKasbl-
BaTb B MPOTOKOMNE, O4HaKO AaHHble M3MEHEeHWsl JaBMeHWUs He CYMUTAKT yTeuykol B pe3bbOoBOM COedMHEHUN.
KpuTepun npuemMkn repMeTMHHOCTY pe3bBboBbIX COeAMHEHUI OOMKHbI COOTBETCTBOBaTL NPUBEAEHHbLIM B 8.3.
YTeukn B pe3bboBOM COEANHEHWW OOMKHbBI BbITh YKa3aHbl Ha rpadukax AaBneHus.

[Mpwn McnbITaHUAX Nog BHYTPEHHWMM OaBNeHWeM KamMepa Hapy»KHOro AaBreHWs 3anofiHAeTcs cooTBeT-
CTBYIOLLiE HarHeTaTenbHoOW cpenon, u oteepcTue (nosvuns 70 Ha pucyHke 16) 3akpbiBaeTcsl, B TO BpEMS KakK
OaTynK 4aBneHWsa UCNomnb3yeTcs ONA KOHTPONA AaBneHus B npedenax KaMmepbl HapyXHOro AaBneHus B OTBep-
cTum (noamuma 3 Ha pucyHKe 16). [laBneHve B Kamepe HapYXHOro AaBneHns crnedyeT NogAepKUBaThL Ha YPOB-
He He Bbiwe 1,4 MlMNa. B nepuogbl BbIAEPXKKW MPWU BHYTPEHHEM OaBMNEHUN CHWKEHWE BHYTPEHHETO AaBrneHuns
COMpOBOXA3ETCA MNOBLILUIEHMEM HAPYXHOIO AABMEHUS, UYTO YKA3bIBAET HA BO3MOXHYK YTeuKy B pe3nboBom
coeuHeHWW nNog AeWCTBUEM BHYTPEHHErO JaBMeHUs.

4 6 3 9

I

o

%
LN

1— oTBEpCTHE ANs AaT4HKKa AaBeHUsA NPK NCNBITAHUU BHYTPEHHUM AABNEHWEM ra3a; 2 — KaMmepa HapyKHOro AasneHws; 3 — oTeepcTue,

060pyaOBaHHOE AaTYMKOM OABMEHWS ANA WUCMbITaHWs NoA BHYTPEHHWUM AABrneHuem rasa; 4 — wcnoiTyemas Tpyba; 5 — Topuesas

3arnyllka ¢ BHYTPEHHUM OTBEPCTUEM CBepxy (CM. nosuumi 7); 6 — BHYTPEHHAS YNNOTHWTEnNbHas npoknagka Ans 6esonacHocTw;

7 — vcnblTyemoe coeavHeHne; 8§ — TopueBas 3arnyllka ¢ BHYTPEHHUM 0TBepCTMEM CHU3Y (CM. nosvuuio 171); 9 — kamepa, NONHOCTLI

3aMonHEeHHan MKUOKOCTI; 70 — OTBEPCTWE AN NOABOAA KWAKOCTW B KAMEPY, 3aKPLITOE NMPU UCMBITAHUW MO4 BHYTPEHHUM AaBNeHUeMm
raza; 11 — oTBepcTWe ANA NogBoaa rasa noj AaBneHnem

PuncyHok 16 — lNMpumep yctaHoBku ana TS-A npw NoBblWEHHOW TeMNepaType (BHyTpeHHee AaBneHue)
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Mpy MCnbITAHKUAX NOA HApYXXHLIM OaBneHveM obpasel, HAaMOMHAT rasoBoi UNK Kugkon cpegon. OT-
BepcTMe TopLeBoi 3arnywkn (noauumsa 77 Ha pucyHke 17) 3akpbiBaeTcs, B TO Bpems Kak JaTyvK OaBneHus
MCMoNb3yeTcs ANA KOHTPONs AaBneHWsl B Npegenax ucrnbitatensHoro obpasua B oTBepcTur (no3vuus 1 Ha
pucyHke 17). [laeneHve B npefdenax ucneiTaTensHoro obpasua cnedyeT nogaepKMeaTh Ha YpOBHE He Bbllue
1,4 MIMa. B nep1oabl BbIOEPXKA NPU HAPYKHOM AABMEHUW NMOHMXKEHWE HAPYKHOTO OABMNEHUSs, CONPOBOX4ae-
MO€ MNOBbILEHNEM BHYTPEHHEro AaBrneHus, ykasblBaeT Ha BO3MOXHYIO YTe4Ky B pe3L0oBOM coeanHeHWUW nog
AelCTBMEM HapyXHoro gasneHus. MNoBbileHne aaenexHus B obpasue He coBrnagaeT c NnoTepei OaBneHus B
kamepe. Mcxoas M3 Toro, YTo ANs CO3AaHWs HapPY)KHOMO AaBMeHUsl NCMnoNb3oBaHa COOTBETCTBYIOLLANA HarHe-
TaTenbHas cpefa, MoXeT NoTpeboBaTbCs 3HAYUTENBHBIR O6BbEM YTEUKM, NMpexae Yem BHYTPeHHee JaBneHue
MOBBLICUTCS HACTOINbLKO, HACKOMNBKO HEOGX0OMMO AMA BLISBMEHUS YTEUKN.

2 4 6 3 12 9
\\ :
Oarumi
JABNeHus
1 |
I
1}

1— oTBepCTUE ANS AaT4MKa AaBNeHWs Npu UChbITaHWKW NOA HAPYKHbIM AABNEHWeM rasa, Nof4BoAa MaricTpankHoro Bo3ayxa Ans yaaneHus

80A4bl NOCMEe UCMBITAHWA NOL, HAPYXHLIM AaBneHuem; 2 — kamepa HapyXHoro Aaenexus; 3 — oTeepcTre, obopyaoBaHHOE AaTHMKOM

AaBneHusa Ans UCMbITAHUS MO HapyHbIM AaBneHneMm; 4 — ucnelTyemas Tpyba; 5 — TopueBas 3arnyluka ¢ BHYTPEHHUM OTBEPCTUEM

ceepxy (cM. nozuumio 71); 6 — BHYTPEHHSR YNNOTHUTENBHASA NPOKNaaka Ans 6esonacHocTy; 7 — UCNbITYeMOe CoeiMHeHne; 8 — Topuesas

3arnyliKa ¢ BHYTPEHHUM OTBEpCTMEM CHW3Y (CM. nosuuuio 171); 9 — kamepa, NONHOCTLIO 3anofiHeHHas XuakocTel; 10 — oTBepcTMe

ANs NoABoAa XKWUOKOCTU NoJ AaBneHVveM B kaMmepy; 17 — oTBepcTWe ANS NoABoaa XUAKOCTW NPW UCMBITaHUM NOA HAaPYXKHBIM AaBNeHueM,
AOnsi OTBOAA KWUAKOCTW NOCNe UCMbITaHUsi No4 HapYKHBIM AaBMNEHNEM

PucyHok 17 — lNMpumep yctaHoBku ana TS-A npu NOBLILWEHHOW TemMnepaTtype (Hapy»Hoe gaBneHue)

BoisBneHne yteudek ona TS-A npu NoBbILLEHHON TemnepaType OCyLecTBNSAT Mpy NOMOLLMN KOHTPOMS
MPUMOKEHHOro AABMEeHUs Ha NPeAMeT BO3MOXHOW yTedku B pe3sboBom coeguHeHun. DUKCUPYIOT CKOPOCTh
notepu gasneHud, Mla/MuH, ¢ MHTEpBanom 5 MWH, AMHAMWKY CKOPOCTW MageHWsA SABMEHWSA W YUCO MOBbI-
LWEeHNA AaBrneHus BO BpeMs BblAepxku. OnuTtensHas notepsa AaBneHWs Wniv yBenu4eHme CKOpOCTU NoTepu
[aBMneHns1 yKasbiBaeT Ha BO3MOXHYI YTeUKy B pe3bboBoM coeguHeHun. Kputepun npuemku repMeTUHHOCTH
pe3b0b0oBbIX cOeguHEHWI NprBeaeHsl B 8.3.

Ana noateepxAeHWsa npednonaraeMbiX yTedek, ornpedeneHns ux CKopocTM U UCTOYHUKA NMPOBOAAT [A0-
NOMHUTENbHbIE NCMbITaHMA. [pu Hanu4MK NpegnonaraemMon yTevku nod AeWCcTBUMEM BHYTPEHHEro OaBrneHus
Kamepy HapyXHOro AaBrneHus cnegyeT YAanuTbh, a UCTbITAHWE MOA BHYTPEHHVWM OABMEHWMEM MOBTOPWTH,
4T10Obl Kaxpoe pe3bboBoe coeguHeHve B cbopke obpasua MOXKHO BbINO OLUEeHWThb OTAEMbHO C BbIABMEHW-
eM U U3MepeHneM yTevek Ny3blpbKOBbIM MeTogoM (Cm. 5.7.7) unvM MeToooM renneBoro Macc-crekTpomMerpa
(cm. 5.7.8). B criyyae npegnonaraeMoi yTedku nog AeWCTBMEeM HapyKHOro gaBfeHWs M MO CornacoBaHWo
MeXOy W3roTOBUTENEM W 3aKa34yMKOM MOXHO 3aBEpLUWTb UCMBbITaHUA NPW NOBLILEHHOW TeMnepartype v npo-
BeCTM UcnbiTaHua TS-A npu TemnepaTtype okpyxatoLwen cpedbl npu yposHe 90 % Ans NoATBEPKAEHWA YTeYKN
nnn o6oCHOBaTh €€ CMOXHOCTLIO BhIABMEHWA YyTEYEK NpW NOBLILEHHOW TeMmnepaTtype. B npoTtueBHOM cnydae
MpW OTCYTCTBMM COrMAacoBaHWsa mexay CTopoHamu obpasel cnefyeT oxnagvTb 0 TeMMepaTtypbl OKpyMKaro-
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el cpedbl M MOBTOPHO MPOBECTM UCMbITAHWE NMOA HAapYXHbLIM AABeHWEM Mpu TeMnepaType OKpyKatoLwen
cpeapl npu ypoeHe 90 % c BbIABNEHWEM W U3MEPEHWMEM yTe4eK Mo YPOBHIO BoAbl (CM. 5.8.1.6).

5.9 COop gaHHBLIX U MeToAbl UCNbITAHUNA

5.9.1 O6wmne NnonoxeHUs

[MpaBunbHaa M TOYHasA pervcTpauus JaHHbIX UMEeeT CYLWEecTBEHHOe 3HadeHue MpWu BbINONMHEeHWUM Npo-
rpaMmMbl UcnbiTaHWA. be3 cooTBeTCTBYOWEN perucTpaumMyM OaHHbIX HEBO3MOXHO 0becnedntb 06bEeKTUBHYH
OLeHKY KavecTBa pe3bboBoro coeguHeHus.

5.9.2 MpuHUMNBLI UCNLITAHWUNA

WcneiTaTensHble 06pasybl NogBEpPrakT BO3AENCTBUID KOMOMHALMK HArpy3oK, BKITOYas OCEBYH Harpys-
Ky, AaBrneHue, uarnb n temnepatypy. COOTBETCTBYHOLLEE N3MEPEHWE WU KOHTPOMb 3TUX HAarpy3ok HeobxoaumbI
OIS BbINOMHEHWA NporpaMmMbl MCnbiTaHui. [Ina Todek Harpyskn 6e3 npegHamepeHHoro uaruba uarnbarwwme
Harpy3ku MoryT BbiTb Bbi3BaHbl U3BMEHEHUAMW B TPyDe unu BoipaBHUBAHWEM 3NEMEHTOB UCTbITAaTeNbHOro 06-
pasua 1 Harpy3o4Horo ycrponcTtea. PekomeHoyeTca NpedycMOTpeTb KpenneHue UCnbITaTernbHbix 06pa3yos
npucnocobneHusMu, NpeaoTspallaownMm narnb. McnblTaTenbHble nabopaTtopyMyM OOMKHbI NOAOEPXUBATb
npouecchl ynpaeneHus narnbom ncneltatenbHbIX 06pa3yoB.

KoHTponbe napameTpoB gedopmauyy BO BpeMSA UCMbITAHMIA MO3BOMAET MpoaHanuM3npoBaTh peakuuio
pe3bboBOro coegMHEeHWA Ha YCNOBWUSA WCMbITAHWA U NOATBEPAUTL NPABUMNbLHOCTL MPUIOXEHUS UCNbITATENb-
HbIM 060pYyAOBaHUEM 3aNIaHMPOBAHHbIX HArpy3ok. Bo3aMoXHO NogKMYeHNe TEH3OMETPOB K pe3bboBoMy co-
eQVHEeHUIO (HapYXHbI oMaMeTp pacTpybHOro anemeHTa/3amkoBon MydThl U BHYTPEHHUA OMAMETP HUMNMNEmNb-
HOro anemMeHTa) U (UnK) Mo OTHOLLEHWKO K Teny Tpyobl.

5.9.3 MNpoueaypa

5.9.3.1 O6wwe nonoxeHus

KoHTponupytoT 1 perucTpupyroT BHYTPEHHEE UMW HapYXXHOe OaBNeHWe, OCEeBYI Harpys3ky, uarnbarwLLyro
Harpysky U TemnepaTypy, BO3OeWCTBYIOLWME Ha McnbiTaTenbHbll obpasey. [na kaxgoro ucneiTaHusa Henpe-
PbIBHO PErMcTpUpYyOT AaBNeHMe, OCEBYI0 Harpyaky U Temneparypy Bo BpeMeHW. [laHHble cBegeHus crnegyet
perucTpupoBaTh B UMcpoBoin hopme. Mpu UMdpoBOA perncTpaunmn cKopocTb cbopa AaHHbIX O0MXKHa CooT-
BETCTBOBaTb 0XWOAeMbiM U3MEHEHUSM Harpy3ku 1 OaBNEHWs, HO He JOMKHa ObiTb MEHee OQHOro NoKasaHus
C Kax[oro kaHana c uHtepsarnom B 15 c. [lnsa ncnbiTaHWA Npu NnpefenkHbIX Harpyskax pekoMmeHayetcsa bonee
BbICOKas CKOPOCTb CKaHUPOBaHWA.

5.9.3.2 [aBneHue u (MNun) oceBasi Harpyaka

K BHYTpEHHE 1 HapyHON NOBEPXHOCTU UCMbITaTensHoro obpasya pe3sboBoro cCoeagnHeHnss Npuco-
eduHST gaTynk gasneHus. lNpu aTom ero pasmelLatrT co CTOPOHbI OTBEPCTUA ANS 0TBO4A BO3OyXa, a He co
CTOPOHbI OTBEPCTMA AN5 HarHeTaHus 4aBleHus.

Kaxgblil obpasel HarpyxawT YyCUMMEM CO CKOPOCTLI0 pOCTa OCEBON Harpyaku He 6onee 105 MMa/MuH,
a TalKe JaBreHneM CO CKOpPOCTbIO pocTa aaenenus He bonee 105 MIMMa/muH. HarpyxeHvue obpazuLoB MOXHO
OCYLLecTBMNATb HEMpPepbIBHO UnuM AuckpeTHo. OgHako B criyvyae AWCKPETHOTO Harpy»eHwusi CKOpocTW pocTa
OCEBOW Harpysku U AaBneHusi He OOIMKHbI NpeBbilaTe MakcMMansHoW cKopocTu. MNpu CHATUKM JaBneHus u
OCEeBOW Harpy3ku MakCUManbHYy MU MUHUMAaIbHYK CKOPOCTU HE YyCTaHaBMMBAIOT.

M pumMmeyvyaHmne — 3N CKOPOCTHW yKa3aHbl And obecneyeHns TOYHON perncTpaumm oaHHbIX O TepMeTUYHOCTU N
KOHCTPYKTUBHbIX XapakKTepUCTMKaxX BO BpeMA WCNbITAHUA.

[aBneHune u (MNM) OCEBble HAarpysku Ha Harpy3o4YHoe YCTPOWCTBO B NMepuoabl BbIAEPXKA HE OOMKHbI
BbITh Bbllle pac4eTHbLIX HArpy30K. Harpy3ky AaBneHneM B NepUOabl BbIAEPKKM cneayeT nogaepxueaTh B npe-
genax pacyeTtHoro gaenexus 1,4 MlMNa unu +1 % B 3aBUCMMOCTW OT TOrO, 4TO BOnbLUE; OCEBYI HArpysKy Ha
Harpy3o4Hoe YCTPOWCTBO B Mepuofbl BbIAEPXKN — B NMpefernax pacyeTHON OCEeBOR Harpy3ku Ha pamy 0,5 %
Unu 22 kH B 3aBMCUMMOCTU OT TOrO, 4YTO BonbLue.

HobaBneHne unuv yganeHue oceBbIX Harpy30K, Harpy3oK AaBneHveM unu uarnbatowmx Harpysok gony-
CTMMO B Nepuoabl BbIAEPKKU ATNs COXPaHEHWUs1 Harpy3ok B npegenax TpebyemMoro gonycTMMoro guanasoHa.
CHWXeHMe OCeBOM Harpysku Ha Harpys3ovHoe YCTPOWCTBO, AaBneHus, u3rmba wnu TemnepaTtypbl OO 3Hade-
HWIA MEHbLLUE HKHEro AOMNyCcTMMOro npegena He BNUAEeT Ha BbiOepXKKYy; OJHAKo nepuos BbiAepXKW cnenyet
NpoAnWTb, YTODbI BblgepxaTb 0bLLiee cymMmapHoe BpeMs BbIAEPKKN MpW Harpyskax B npegenax 4onycTMMoro
auanazoHa. [NpeBbllleHns BepXHero AoNyCTMMOro npefena Ans 3agaHHoro nepuoa BbiAEpKKW cnegyeTt ns-
Beratb. Ecnv oHM NpouMcxogaT, ux cnegyeT 3adMKcMpoBaTh.
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5.9.3.3 lNpuMeHeHWe TeH30METPOB, YCTAHOBIEHHbIX HA pe3bB0BOM COEAMHEHWUN, BO BPEMS UCMbLITAHWA
Ha CBUHYMBaHWE — pa3BUHYMBaAHKE

Bo BpeMsl UCMBITAHUA Ha CBUHYMBAHWE — pa3BUHYMBAHWE MOTYT ObITh MPUMEHEHLlI TEH3OMETPLI. [pu
MX NPUMEHEHWUW B TOM Cly4ae, ecnu npeanonaraercs ocyLecTBNATE COOp AaHHbLIX BO BPEMSA CBUHYMBAHWUS U
pa3BUHYMBaHKUA, UCMbITATeNbHbIA 0Dpasel nepen HadansHoW cbopkoi gormkeH ObiTb CHabXeH N3MepuTenb-
HOW annapaTypoi Ans KoHTpons gedopMaumu. Ecnu gaHHble no gedopmauun Tena Tpybbl cobupatoTes BoO
BPEMS MCMbITAHWIA Ha CBMHYMBaHWE — pas3BUHYMBaAHUE, criefyeT UCMNOoNb30BaTh ABYXOCHbIE UITM TPEXOCHbIE
TEH30MEeTpbI.

MpumedaHue — [BYXOCHbIE TEH3OMETPbLI U3MEPAKT OCHOBHLIE AediOpMaLMK BO BPeMsI UCMLITAHMIA ¢ KOMBK-
HUPOBAHHOW HArpy3KoW, O4HAKO NMPU UCTILITAHUAX Ha CBMHYMBAHWE — pasBuH4YMBaHWe Gonee uenecoobpasHo npuMeHe-
HUE TPEXOCHLIX TEH30OMETPOB, T. K. OCHOBHOW AedopMauvein TpyObl BO BPEMS CBUHYMBAHUA 1 PA3BUHYMBAHWA ABMNAETCH
gedopmaLuns KpydeHus.

[na pasmelleHna TeH30METPOB MOKHO MCMNOMNbL30BaTh PasnuyHbie 0ceBble nonoxeHnsa. MuHumansHoe
KONM4eCTBO TEH30METPOB B Ka)XK4OM OCEBOM MONIOXEHWW SOIHKHO BbiTh Cregytowmm:

a) Tpy TEH3OMETpa, PacrnofiOKeHHbIE MO OKPYKHOCTU (Kaxgble 120°) Ha paBHOM pacCTOAHWMM ApYr OT
apyra — ans Tpy6 HapyxHbiM guametpom 4o 101,60 MM BKIOY.;

b) 4eTbipe TeH30METpa, pacnonoXeHHble No OKPY>KHOCTY (kaxablie 90°) Ha paBHOM paccTOAHUNW Opyr OT
apyra — ansa 1py6 HapyxHbiM guameTtpom ceeilwe 101,60 mm.

[na cBMHYMBAHWA U pa3BUHYMBAHUIA TEH3OMETPbl YCTAHABMNMBAKOT BHYTPW HUMMENA U CHapyXu MydThbl
(ans coeguHeHnin |J — cHapyXu MydTbl), Ha8 CTOpPOHE, MPOTUBOMNONOKHOW MOOLIM y4YacTkaM YMIIOTHEHMS
MeTann-metann. Ecnv ynnoTHeHWn MeTann-MeTann HECKOMNbKO, TEH30METPbl pa3mMelLLaloT HanpoTUB Kaxaoro
YMAOTHEHWS, KaK MOXHO Dnvke K cepegunHe ydacTka ynnoTHeHUA. BHyTpeHHVE 1 HapyKHble TeH30MEeTpbI pas-
MeLL AT B COOTBETCTBYHLLMX OCEBbLIX MONOXEHWAX (T. €. NPy CBUHYMBaHMK pe3bboBOro coeanHeHWs oceBoe
NOMNOXEHNE BHYTPEHHUX U HApPYXHbIX TEH3OMETPOB JOIKHO COBMaaaTh). PacnonoXeHne no oKpy»KHOCTU MO-
XKeT He coBnagarb.

[na Kaxgoro cBMHYMBaHWA NoKasaHua TeH3oMeTpa cnefyeT PUKCMPOBaTL OTAENLHO!

- Onsa Hunnenst u mydgTel (pacTpybHoro anemeHTa) He B cOopkKe;

- Ansa pe3bboBoro coeguHeHus B cOopke, CBMHYEHHOTO BPYYHYIO M (MIK) MEHTOYHBIM KITHOYOM;

- ONS NOMHOCTbH CBMHYEHHOTo pe3bB0BOro coequHeHus.

B cny4yae Bbixoga M3 cTposi nepBoro obpasua m3-3a 3aefaHvsi 06A3aTenbHO MCNoNb30BaHWE TEH30-
MEeTPOB NMpu NOBTOPHbIX UCMbITAaHUAX Ans cbopa oaHHbIX BO BpeMs cbopkun obpasua.

Mepen nepBbIM CBMHYMBAHWEM TEH3OMETPbI HEOOX0AMMO YCTaHOBUTE HA HOMb W BLIMOMHUTE UX Napan-
nenbHy Kanubpoeky. Mpy MHOrOKpaTHOM CBUHYMBaHWKM M Pa3BUHYMBAHWKM He JOMYCKaeTcs KOppeKTUpoBaTh
KanuBpOoBKY 1 HyNeBoe MOMoXeHne Mexady LMKNamu CBUHYMBaHUA 1 pa3BuHYMBaHKA (T. €. MOBTOPHEIM cBpoc
Ha Honb He gonyckaetcs). [Mocne FMU BHyTpeHHMEe TeH30MeTpbl U CBA3aHHbIE C HUMW NPOBO4A CrefyeT oT-
COEOWHWUTL W YOANWUThb.

5.9.3.4 Tp1MMmeHeHWe TEH30METPOB ANA N3MepeHus nsrnba

5.9.3.4.1 Obwme nonoxeHUs

Ona TS-B ¢ narnbom TpebyeTcss ucnonb3oBaHWe TEH30OMETPOB ANSA Tena Tpybbl. TEH30MeTpbl MOryT
ObITb MCNONB30BaHLI ANA KOHTPOMS CNy4YalHoro naruba B gpyrux cepusax UCMbITaHWA.

OKBMBanNeHTHOe OCeBOe ycuUnue uarnba B Terne 3TanoHHoW TpyDObl Ans pacyeTHoro uaruba onpegensoT
no opmyne

o 5 -7 . 2 _ 42 . i
F,=9,13857 - 107 - (t,, D2  — £ D, ) E* Dig, (4)
rae F, — aKBMBaneHTHoe oceBoe ycunue usrnba, kH;
tavg — W3MepeHHas cpefHsAs TOoMWKMHA CTeHKM Tpybbl ucnbiTaTensHoro obpasua, Mm;
Davg — MakcuMMarnbHbI U3 CPEOHUX M3MEPEHHbBIX B YCTAHOBINEHHbBIX NIOCKOCTAX HAPYKHbLIX AUaMETPOB 1C-

neiTatensHoro obpasua Tpybbl, MM;
DIeg — adchekTUBHaA cTeneHb Nporuba, rpagycel Ha 30 M;

E — mogynb ynpyroctu matepuana tena tpybsi, MlMa (cm. 5.5.2).

KoHcTaHTa 9,13857 - 107 ocHOBaHa Ha NepeBOAe €AMHUL, UBMEPEHUS U FreOMeTPUYEcKUX KoadduLm-
eHTax, YYMTbIBAKLWMX HAaNPsLKEHNEe Ha Hapy»KHOW NOBEPXHOCTW TPYObl B MAOCKOCTU M3rmba. JKBMBaNeHTHOe
oceBoe ycunue narmba onpegenstoT no dpopmyne (4) ¢ NOMOLLLK 3a4aHWs NITOCKOrO HanpsXeHUss paBHbIM
HanpsKeHuto narnba Hapy»HOW MOBEPXHOCTM W pacyeTa OCeBOW Harpysku. PaclwumpeHHas nHpopmaums no
dopmyne n ee npoucxoxaeHuo npueegeHa B D.6.2.2.
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5.9.3.4.2 TlonoxeHne N OpUeHTaunsi TEH30OMETpPOB

Mpu namepeHnun narmba npm NOMOLLLWM TEH30METPOB pPasMeLLanT YeTblpe OOHOOCHbIX TeH30MeTpa Ha oba
natpybka B OOHUX U TEX XXe PACMNONOXKEHHbIX HA PaBHOM pPacCTOSIHWMM OpPYr OT Apyra ¢ uHTepeanom 90° nno-
CKOCTSIX U Ha paccTOsHUKN He MeHee 3 (D-t) OT pe3sboBOro coefMHEHNa 1 NoOON TOPUEBON 3arnyLLUK1 UK
KpenneHusa. Ecnu HeobxogMMo AONONHUTENBHO MCNOMNL30BaTh TEH30METpPbl ANnA cbopa AaHHbIX 0 KONbLEBON
fedopmMaumnn, MOXHO NMPUMEHATL ABYXOCHbIE TEH30METpbl. PekoMeHayeTcs HacTpouTb TeHsomeTp Ha 0° B
COOTBETCTBMW C pacrnonoxeHneMm Hanbornee TOHKOW cTeHKW. [MonoxeHue/opueHTauuio Kaaoro TeH3oMeTpa
HeobxooMMOo OOKYMEHTanbHO 3adhMKCHPOBAaTb.

CyulecTByeT ABa MeTO[A KOHTPONSA pacyeTHOro M3rnba: MeToll KOHTPONS, OCHOBaHHbLIN Ha N3rubarLlem
MOMEHTE Dleg, M METO[, KOHTPOMS, OCHOBaHHLIN HA 3KBUBANEeHTHOM HanpshxeHuu. B obounx cnyyasx ons KoH-
Tponsa pacyeTHoro uarnba NpuMeHsT TeHsoMeTpbl. McnbiTatensHasa nabopatopua aomkHa BblbpaTb ofguH
METOA U UCMOMNb30BaTh €ro Ha MPOTSKEHWW BCETO UCMbITAHNSA.

Kannbpoeky 1 HyrneBoe NonoxKeHue TeH30MeTpa He CRedyeT KOpPekTUpOBaTh Ha NpoTsKeHuu nobon
CEPUN MCMNbITAHWI (T. €. MOBTOPHbLIA COPOC Ha HOMb He JonycKaeTcs); Noboi OCTaToYHbIA M3rMb ABRAEeTCS
yacTbto obLero npunoxeHHoro narnbatwero moMmeHTa. OgHako, ecnu B KoHUe ucneiTaHuidi TS-B 6e3 naruba
npw TeEMNepaType OKpyXatkLlen cpeabl UCNbITaTeNBHLIN 0Bpa3sel, ocTancs 4oCTaTOUMHO NPAMBLIM (YTO AOMKHO
BbITE MPOOEMOHCTPUPOBAHO ApYrMMu cnocobamu), JonyckaeTcsl NOBTOPHLIM cbpoc Ha Honb (noka obpaszel
Haxo4WTCA NpPY NOBLILEHHON TeMNepaType), Tak Kak CHUTAETCs, YTO OCTaTouHble Aedopmauun (npusoasiyue
K pac4eTHOMY M3rnby) sIBNSIOTCS pe3ynsTaTtoM He uarnba, a HepaBHOMEPHOTro AeopMaLMOHHOIO YNPOYHEHNS
MaTepwana tena Tpybel. B cnyvae Heobxo4nMocTu 3amMeHbl TEH30METPa UK ero NOBTOPHOro cGpoca Ha HomMb
CTOPOHbLI JOIKHBI COrMacoBaTh NpoLeaypy U NocneayLllne U3MeHEeHUNA B XOA4e UCMNbITAHUA.

5.9.3.4.3 KoHTponb KpyBU3HbLI N0 MarMbatoweMmy MOMeEHTY

Mpy MeTode KOHTpoONA No uarubawLieMy MOMEHTY DIeg K pe3sbOBOMY COEQUMHEHUIO NPUMEHSIOT M3rnb
1N 0OBOAAT 00 MWHUMAaNbLHOrO M3rmbatolwero MOMeHTa, YCTAHOBMEHHOMO A5 WCMbITaHWMIA Ha U3rub, paccym-
TaHHbINA MO pe3ynbTataM M3MepPeHUss HanpsKeHin TeHsomeTpamMu Tena Tpybbl. [Ans kaxgoro natpyOka muarnb
pPaccYMUTLIBAKOT B FTOPM30OHTANBHOW M BEPTUKAMNBHOW NITOCKOCTAX M ABE MIOCKOCTU KOMOWHUPYKOT BEKTOPHO
ans onpenenexHns uarmbatowero MomeHTa. MNpUMeHaTL M3rnbarLw il MOMeHT HeobxogMMo 4o Tex nop, Noka
HaubonblUee U3 NoKaszaHWi OByx NaTpybKOB HE OOCTUTHET pac4yeTHOro 3HavyeHnsa. KOHTponupyoT NokasaHus
TEH30METPOB Terna Tpybbl, paccUMTLIBAKOT Marnbarllee HanpsKeHue, Narnbawwmin MOMEHT U Nporud 1 He-
MPepbIBHO PErUCTPUPYIOT Npornb.

B nepuogbl BeIgEpKKM NMpUaaraemyto MarmbaLwyo Harpysky HeobxoguMo noaaepKUBaTh, Kak MUHU-
MYM, B Npegenax pac4eTHol narnbalowein Harpyskm 1, Kak MakcMuMyMm, B Npefdenax pac4HeTHoW uarnbatoLlen
Harpysku nnwc NpefenbHoe OTKINOHEHWE, yKa3aHHoe Hke. OTKNOHEHWE HUXEe pacdeTHOW m3rubarllen Ha-
rPY3KU He BMUSIET Ha BLIAEPKKY, OOHAKO NEpuo BLIOEPKKW criefyeT yBenuuuTb, YToObl cobniocty obliee
CyMMapHOe BpeMs BblOEPXKM Npu narnbatollen Harpyske B npefenax AonycTuMoro guanasoHa. OTKNoHeHus
Bbllle BEpPXHero AOMyCTUMOro npefena AN 3aJaHHoro nepuoia BblAEpXKKWM cnefyeT UCKIMoYUTb. Ecnn oHu
BO3HUKAKT, X HeobXxoaMMo 3adMKcupoBaTh:

a) makcumarnbHo gonyckaembid n3rnb 3,0° Ha 30 M — gns TpyD HapyxHbiM guameTpom go 73,02 mm
BKMHOYNTENBHO;

b) makcumansHo pgonyckaemeld narud 2,0° Ha 30 m — ansa Tpy® HapyxHbiM guameTtpom ot 73,02 go
101,60 mm;

C) MakcMMarnbHO gonyckaemblit u3rmb 1,5° Ha 30 m — gna Tpy6 HapyHbiM guametpom ot 101,60 go
139,70 Mm;

d) makcumarnbHo gonyckaemblid narnd 1,0° Ha 30 M — gnsa Tpy6 HapyHbIM gvameTpom oT 139,70 go
254,00 Mmm;

e) makcumaneHo gonyckaembin uarmb 0,5° Ha 30 m — gns Tpy® HapyXHbIM OUAMETPOM CBhILLE
254,00 mm.

5.9.3.4.4 KoHTpOnb KPUBU3HbLI NO 9KBUBANEHTHOMY HAMPSMKEHUID

Mpn MeToge KOHTPOIS MO 3KBMBANEHTHOMY HanpshKeHUIo Ka)xaas Tovka npunoxeHws uarnbatollein Ha-
rPY3KWM COOTBETCTBYET TOYKe Harpysku 6e3 uarnba npu MAEHTUYHOM pacyeTHOM YpOBHe HanpsixeHuid. Llenbto
TaKoro MeToa sIBMsieTcs 3aMeLLeHMe YacT OCEBOW HArpy3ku uarnbarluen Harpyskon Takum obpasom, 4Tobel
YPOBEHbL HAMNPSIKEHUS A0 W Nocne NpunoxeHusa narnba 6ein akBNBANEeHTHbIM. [aHHbIN METO4 MOXHO UCMOSb-
30BaTb TOMNbKO AnNs pe3bboBLIX coeaMHEHWI, nepefaowmnx narud Ha Teno TpyObl, HanpMMep COegMHEHUS CO
100 %-Hoi adpdpekTuBHOCTbIO M3rnba (cm. 5.9.3.4).

3rmb HeobxogMmMo NpUKNagbiBaTb M KOHTPOMPOBATbL B O4HOM nNnockocTu. CnefyeT ycTaHOBUTbL COOT-
BETCTBYIOLLEE KPENMeHWe A5s OrpaHuYeHnst nonepeyHoro u3rnba u kKoHTponuposaTthk ero. Marnb Ql Heobxoau-
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MO KOHTPONUPOBaTb TEH3OMETPOM Ha CTOPOHE pacTsikeHus Tpybbl, a narnb Qll — TeH3omMeTpom Ha cTopoHe
cxatus Tpybbl.

CHauyana npuknaabiBalT HArpy3ky Ha aTane Harpysku 6e3 narnba v perucTpupyloT HanpsKeHWe KOoH-
TPONbHbLIM TEH30METPOM Ha KaxaoMm natpy6ke. MNopagok ToYek Harpy3ku ¢ u3rnbom n 6e3 Hero MOXHO NomMe-
HATb TakMM 06pa3oM, YTO TOYKY OHOOCHOMW HAarpy3ku MOXHO MCMOMbL30BaTh 40 NpUMeHeHusa uarnba. 3atem
YMEHbLUAIOT OCEBYID HArpy3Ky Ha pacHeTHOe 3Ha4YeHWe WM NpuknaabiBatoT n3rnbaloLlyto Harpy3ky oo Tex nop,
MOKa KOHTPOMNbHbIAN TEH30METP HE BO3BPATUTCH K MOCNEAHEMY 3HAYEeHWUIo, 3aperucTpMpoBaHHOMY Ha npeabl-
OYLEeNn ToYKe NpUnoXeHwus Harpy3kn 6es narmba. Korga pacyeTHbl U3rnb JOCTUMHYT, MOXHO Ha4aTb Nepuog
BblOEPKKU. TeH30MEeTp MOXEeT CNoNn3Th BO BPEMS BbIAEPXKKM M3-3a TOTO, YTO Matepuan HarpyxaeTcsi CBepX
npegena ynpyroct. A3rmbaroLLyo Harpyaky MOXHO CHM3UTh ANA COXpaHEHUs! HANpPsBKEHWS B yKa3aHHbIX Oa-
nee OonycTMMbIX Npegenax.

[MpenenbHoe OTKNOHEHWE Ha npunaraemyt nmarmbarollyro Harpysky coctaenset 2 % ynpyron gedop-
MaLuW, OCHOBaHHON Ha MoAyne yNpyrocTtu, onpegeneHHoMm paHee, 1 SMYS nnu 50 MKM/M B 3aBUCMMOCTU OT
TOro, 4YTo Bonblue.

5.9.3.4.5 NamepeHue nsruba

TeH30MeTpbl, UCMonb3yeMble ONs U3MepeHus narnba, He OOMmkHbl BbiTh bonee 6,35 mm. OceBoe norno-
KeHWe TEH30MEeTPOB 3aBMCUT OT MeTOo4a NPUNoXKeHnsa narnbarollen Harpysku, Kak ykasaHo ganee. B kadecTse
ansTepHaTUBbLI ANA N3MepeHns narnba MoXHO NPUMEHSITb METOA bl M3MEPEHUS (HanpuMmep, BUAE0, Na3epHble,
doTorpammeTpudeckne metoabl). AnbTepHaTUBHbIE METOAbl M3MEepPEHUA HeOBX0OAUMO AOKYMEHTUPOBATL ATS
OEeMOHCTpaLuy JOCTUXEHUS TpebyeMoro MMHUMAansHOro Marnba B KaxJoW TOYKe NMPUIOXeHUa uarnbarLuei
Harpyaku.

MpumeHsAT ABa METOOA Harpy>XeHusa ONs 3annaHMpoBaHHOro Marmba:

a) YeTbIpEXTOYEYHbIN N3rmb.

O6a mnarnbarwmx LMNUHAapa pasMeLlarT Ha 0QUHAKOBOM PacCTOSHUKW OT KOHEYHbIX ONOpP W npunarawT
C VX MOMOLLbI0 O4MHAKOBYI Harpysky. TeH30MeTpbl, MCNOMNb3yeMble ANA KOHTpons uarnba, JomkHbl BbiTh pac-
NonoXeHbl Ha Tene Tpybbl Mexay ABYMS U3rMbatoLLuMM LMNMHapamMi Npu ycrnosum cobnogeHns TpeboBaHuii
5.9.34.2;

b) paBHOMEpPHBIR U3rMb Npy NOMOLLM BpaLLAOLWLMXCA KOHLEBLIX KpenneHuin, Npyu KOTOpoM nNpunaraemslii
n3rnbarL i MOMEHT OOMKeEH OblTb OQUHAKOBLIM HAa 060MX KOHUAax. TeH30MeTpbl MOTYT ObiTb PaCNONOXKeHbI B
nobom mecTe no anuHe TpyObl Nnpu ycnosun cobniogeHna TpeboBaHui, ykasaHHbIx B 5.9.3.4.2.

5.9.3.5 WcnbiTannsa nog npegenbHOW Harpy3komn

KoHTponupyoT 1 perncTpupyloT BHYTPEHHEE UMW HAPYXXHOE OABMNEHNE U OCEBYHK Harpy3ky, NpUMoXKeH-
Hble K UCMbITaTensHoOMY oBpasLy.

Mpw kaxgoM UCNbITaHWMKM NoAd nNpefensHOW Harpyakol dotorpadupyoT obpasel, nocne oTkasa U yka-
3bIBAOT MECTO W xapakTep paspylleHus. OTMe4yarT OCHOBHbIE Harpysku U pasMepbl B COOTBETCTBUMU C pU-
CcyHKkoM B.7. PesynbTatbl UCMbITAHUA PETUCTPUPYIOT W 3anMCbiBalOT B MPOTOKONbLI MCMbITaHWA (CM. pasgen 9 u
npunoxeHue C). MHdopmauma o 3aBepLlueHn UcnbiTaHni npueeaeHa B 7.4.2.

5.10 UcnbiTaHUA NpU NOBLIWEHHOW TeMnepaType

5.10.1 OcHOBHbIe MOMOXEHUA

Llenbto MexaHWM4eCKUX LMKITMYECKUX UCMbITAHWA NPy TEMMNEpPaTypPe OKpYyXaklleh cpegbl U Npy MNoBbi-
weHHon Temnepatype (TS-A n TS-B) n tepmoumknuyeckux ucnbitanuin (TS-C) asnsetcs umuvTMpoBaHWe
YCIOBWIA 3KCMnyaTauMyM U YCKOpPeHWe MNOTeHUManbHON YyTeYkn MYyTEM LIMKMUMYEeCKOro TEPMUYECKOro BO3aei-
CTBMSA Ha pe3bboBOe CoeaVHEHWE NpU OAHOBPEMEHHOM BO3LEWCTBUM OCEBOMO PACTSHKEHUS, CxaTus, uarnba
M BHYTPEHHEero faeneHusa. [ns nocnegHen cepyum MexaHn4eckuMx LMKITMYeCcKUX UCMbITaHWA Npyu TeMnepaTtype
OoKpyXawlLel cpeabl Npu ucnbiTannsax TS-A, TS-B n TS-C Temnepartypa ucnsiTatensHoro obpasua (Tpybbl 1
pe3bboBOro coegnHeHns) fomxkHa BbiTb HMXe 35 °C BKNKYNTENBHO.

5.10.2 AnnapaTtypa

KonebaHua TemnepaTypbl AN MEXaHWYECKUX N TePMOLUMKIMYECKMX WCMbITAHWA MOryT OOCTUrathbCs
nwbeiMWU cpefcTBamun, cnocobHeIMM obecnedynBarte paBHOMEPHOE M3MeHeHe TemnepaTypsl pessboBoro co-
eJWHeHWA B npeaenax TeMNepaTypHOro gvanasoHa UchnbiTaHuda. AnnapaTtypa He JOMkHa nogsepraTtb UCMbi-
TatenbHble 06pasLbl BO34EWCTBMIO TEMNepaTyp, 3Ha4YMTeNbHO MPeBbIWALWUX TemnepaTypy, NPeayCMoTpeH-
HYI npouenypon UCMbITaHWA.

Harpes 1 oxnaxgeHwe 4OMKHbI ObiTh PABHOMEPHO pacnpefeneHbl No mydTe i pessboBoMy coeau-
HEHWIO B 3aBUCMMOCTU OT TOTO, YTO NPUMEHUMO.
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Ha kaxpgom obpasue gormkHo BbiTb NpeaycMoTpeHo MUHUMYM ABe TepMonapbl. Obe Tepmonapb! JOmK-
Hbl HAXOAWUTLCS B LeHTpe My Thl AnA coeguHeHun ¢ pe3bboin n mydpTon (T&C) n B ueHTpe pesbboBoro co-
edVHEHUA ONSA MHTEerpanbHOro coeauHeHus. Tepmonapbl OMKHEI ObITh pacnonoXeHbl Ha paccTtosHMKM 180°
Opyr oT apyra (CBepxy W CHW3y ONs FOPU3OHTallbHO OPUEHTUMPOBAHHLIX UCMbITaHWMA). Heobxogumo cneguts
3a Tem, 4TOOBI N3MepsieMasa TeMnepaTypa He 3aBucena oT KonebaHui Temnepatypbl BOMM3M TepMonapbl U
4yT06bI M3MEpeHHan TeMnepaTtypa Obina nokasaTenbHol Ans Bcero pe3bboBoro coeguHeHus. Mo ycMoTpeHuto
3akas4yMKa WUnmn U3roToBUTENs MOXHO MCMNOMb30BaTh AOMOMHUTENBHbIE TEPMONapbl N8 W3MEPEHUS], KOHTPONA
WK CNPaBOYHOMO M3MEPEHNS.

Mpw ucneiTanusax TS-A, TS-B u TS-C Bo BpemMa NepUOLOB BbIAEPKKWA NpUW MOBLILEHHOW TemMnepaType
nokazaHusi TepMonap OOMKHbl HaxoauTecs B npegenax +15 °C oT ycTaHOBMEHHOW MOBLILIEHHOW TemMnepa-
Typbl MCALITAHWIA ANS yKa3aHHOTO YPOBHA MPUMEHeHUs pe3b00BOro coeavHeHns. BpeMeHHble OTKNoHeHUs
HWXe OaHHbLIX NpeaenoB AonycTMMbl (OCOBEHHO MpW NOBBLILLEHUA W MOHWKEHUW AaBNeHWs ), O4HAaKO OTCYeT
BpeMeHW BbIAEPXKKN He credyeT Ha4yuHaTth 40 Tex Nnop, noka nokasaHusa TepMonap He AOCTUrHYT AONYCTUMOro
AnanasoHa. Ecnv BpeMeHHbIe OTKMOHEHWS HIbKe NPeaenos, a Nepuoa BbIAEPKKM YXKe Hadvarncs, BbioepxKy
cnegyeT NpoanuTb, YTobel cobnocTy obliee cymMmapHOe BpeMsa BbIOEDKKW NMpu TeMmnepaType B npefenax
auanazoHa. OTKNOHeHUs Bhlle 3aJaHHON TeMNepaTypbl MOTYT MOBNUATE Ha 3KCNMyaTaUMOHHbLIE XapakTepu-
CTUKKM pe3bboBoro coeguHeHusa. Ecnm npoMcxoguT cnydaiHoe OTKIOHEHWE Bbille MakCUMarbHO AONMYCTUMON
TemnepaTypbl, ero cnegyet 3aoMKCMpoBaTh U CBA3ATLCA C YNOMHOMOYEHHbBIMW NMUaMK AN NoNy4YeHnsa ganb-
HerWKx ykasaHuii. 3a TemnepaTtypy UcnblTatensHoro obpasua NnpuHUMAaloT cpeqHee 3Ha4eHne U3 nokasaHun
Tepmonap pesbboBoro coeanHeHusi. MakcumanbHas TemnepaTypa ucnblTatenbHoro obpasua gomxHa bbiTb
He Huxe 135 °C ponst CAL Il n He Hmke 180 °C — gns CAL 11l m CAL IV.

Mpw ucneiTaHusax TS-C MUHUMManNbLHOW TemnepaTypol ANA KaxOoro TEpMUYECKOro LMKna sBnsercs
cpefHee U3 MoKaszaHWW ABYX Tepmonap, npyv 3TOM MUWHUManbHasi TeMmnepatypa OOfmkHa ObiTh He Bhille
52 °C gnA KaKgoro ypoBHA NpuMeHeHus bes orpaHnYeHrs no HWKHeR rpaHunue. B kaxgom M3 naTu LMKNoB
LABMEHWUA — pacTsiKeHust Tepmonapbl No okoHYaHun TS-C (nosmuymna 10 Ha pucyHke 33) He OOMKHbI Npe-
BblWAaTL 35 °C.

TepMu4eckme N MexaHW4ecKkMe LMKIbl MOryT ObiTb HENMpPepPbIBHLIMU UMK MPepLIBaTbCA Ha HOYb UMK 4114
pemMoHTa 060opyLoBaHuKs.

BrisiBneHue yTedek npu ucnbitaHusax TS-B n TS-C gomKHO ocyLLecTBNATLCA B COOTBETCTBMM € 5.7; npu
mcnbiTanHusax TS-A — cornacHo 5.8. Bo BpeMsi LMKNMYECKUX UCMNbITAaHWMIA NpY NOBLILLEHHOW TEMNepaType BO3-
MOHbI HeBonbLUME U3MEHEHNS YPOBHA BOAbI B rpafynpoBaHHbIX UunuHapax. Takue konebaHusa npovcxoaat
BeccucTeMHO M HeobA3aTenbHO CBSA3aHbl C yTeukon B pe3bboBoOM coedrHeHUn, a MoryT ObiTe 0GycnoBneHsl
BbICTPLIMWM M3MEHEHWUSIMW TEMMNEPATYPbl 1 BAPOMETPUYECKOrO AaBneHus.

KpuTepun npuemMkn repMeTUHHOCTM N4 AaBfieHnem npueegeHsl B 8.3.

6 MNMoarotoBka UcnbiTaTenbHLIX oOpa3uoB

6.1 O6wuMe uenu UcnbiTaHUNA

KOHTpOJ’lb n Bb!60p nenblTatenbHbIX OGpEIBLI,OB MMEKT pellarliee 3Ha4yeHre, NOCKONbKY MeTo OCHOBaH
Ha oueHKe Hamxy,u,meﬂ KOHCDVIpraLI,VIM pE3b60BOFO COeIMHEHUA C KpalHUMU 3HaYEHUSAMN 0onyckaemMblxX OT-
KMOHEHWW, a He Ha CJ'IyHal?IHDM Co4eTaHK OoNyCcKaeMbIX OTKNOHeHur. OueHka KpanWHUX 3Ha4YeHn nonyckae-
MbIX OTKNOHEHWUIH YHUTbIBAET 3KCNNyaTauMoOHHbIE NMapaMeTpbl pa3MepoB, MOMEHT CBUHYMBAHUA, TUMN U KOINKX-
4eCcTBO peabﬁoaoﬁ cmasku. [NpegenbHble OTKNOHEHWA M3genua YCTaHOBIEHbl C Yy4€TOM 3KCrutyatalMOHHbIX
XapaxkTepuUCTMK, NPOM3BOACTBEHHbLIX BOSMOXHOCTEN U CTOMMOCTW MPON3BOLCTBA. Cne,u,yeT y4eCTb, YTO [aH-
HbIA MeTOL UCNBITAHUA HE MOXKET CINYyXWUTb cTaTucTMyeckon 6ason ona aHanusa PWUCKOB U HEe faeT KOHKPEeTHbIX
yKaSaHV‘IF‘I no npuMeHeHur DeSbGOBbIX COEeAVHEHWN.

[MonHopasMmepHble MCMblTaTeNbHbIE OGDBSLI,I:I M3roTaBnNMBAaOT U UCMbITHIBAOT MPW KPAMHUX 3HAYEHUAX
SKCNnyaTauyMOHHBIX XapaKTepUCTUK De:BbﬁOBOI'O cCoegMHeHnAa C y4eToM OaHHbIX YepTexen, NNaHoM KadecTea,
paGO\iMMM npouenypamu (BKHI‘DHaﬂ npoueaypbl HaHeECEeHWA peab603017| CMESKM) N MOMEHTAMW CBUHYMUBAHUA,
YKa3aHHbIMUW B MHCbOpMElLIVIOHHbIX NMMCTax reOMeTpuHeCKnX AaHHbIX M B IKCNNyaTalWMOHHBLIX XapakTepUCTUKax
pe3b6080r0 coeinvHeHuA, a TaKkxXe B npouenypax KOHTpOnA Ka4eCcTBa. B tabnuue 2 npuBeOeHbI obwwme uenu
MCMNbITAHUIA UCNbITaTeSTbHbIX oﬁpasuos DEQbGOBOFO coefiMHeHunA; B TaGJ’II/ILIe 3 — pekomeHgauuu no Bbl60py
OGDBSHOB Ong UcnbliTaHnA DeSbﬁOBbIX COEUHEHW C yNnoTHeHWeM mMetann-metann U KOHW4YeCKon p93b60|?|.
KpanHvne 3Ha4yeHnsa UCNbITAaTENBHOMO oﬁpasua O0IMKHbI COOTBETCTBOBATE YKA3aHHbLIM LUENAM ncnbiTannin, [Ang
pe3b608blx COeqUHEHWUN C XapaKTepuctukamu, OTIIMHHbIMUW OT YKa3aHHbIX B Tabnuue 3, Heobxogumo onpene-
JIUTb M JOKYMEHTUPOBATb KpaﬁHme 3Ha4YeHud, KOTOpbie COOTBETCTBYIOT HaUXyawemy cny4ar n KotTopble 6y,D,YT
MCNONb30BaHbl ANS UCMbITAHWNA.
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Tabnuua 2— Lenu ucnelTaHnsa UcneiTatensHoro obpasua gns CAL

FOCT ISO 13679—2023

WMcneiTanne nod npegensHoW Harpy3skon
Homep Lient CauHIMBaHMA Llenb mcneitaHma Homep Tpaektopum
(A a
obpasua nog Harpyskomn Lient MenbiTaHus MyHkT UCNbITAHNA
CAL | | CAL Il |CAL III| CAL IV
1 3aepaHue  pesb- | MuHumanebHas PactseHve ¢ noBbllle-
Obl repmeTudHocTs? | HMem BHyTpeHHero gas- 7.5.6 LL5 | LL5 | LL5 LL5
NEHWUA 00 pa3pyLUeHus
2 3aepaHue pesb- | MuHumansHas BHyTpeHHee OaBneHue c
Obl repmeTnyHocTe? | yBenuueHueM cxatns o 7.5.5 — — LL4 LL4
paspyLieHns
3 CKIMOHHOCTb K | MuHumManeHasn Bricokoe BHYTpPEHHEE
3aefaHuio B Hau- | repmetuurocTe? | naenenve ¢ yBenuueHu- 7592 LL1 LL1
XygLem ynnoTHe- eM pacTsKeHWs [o pas- e
HUU pyLUeHNs
4 MakcumansHoe CTOMKOCTb K BHyTpeHHee OaBneHue c 755
OCEBOE Hanpske- | yTedke npu YyBEMNWYEHUEM CXaTUA [0 (CAL )
HWe B HUMNenb- MaKcUMarbHoOW aspywerus (CAL 1) unn
paspy (CAL 1) wm753 | — | L4 | L2 | e
HOM 3nemMeHTe NNoTHOCTH cxKaTue Cc yBenu4YeHuem (CAL Ill
cBUHuUMBaHUAD HapYXHOro AasneHusa [0 V)
paspywenua (CAL Il n 1V)
5 MakcumaneHoe Makcumane- YBenuueHue pacTaKeHus
OKPY}HOe Hanps- | Hasi NIoOTHOCTb [0 paspyLueHus 754 LL3 | LL3 | LL3 LL3
XKeHue B mydhte CBUHYMBaHNSD
2 Homepa TpaeKTopWii CMBITAHWIA OTHOCATCSA K MCMbITAHUSAM Ha paspyLlueHne (CM. pucyHkn 35 unu 36).
b OcHoBHas Lenb NenbITaHus.

Tabnuya 3 — Boibop ucneiTatenbHbix 06pa3yoB AnNa ucnelTaHWs pe3bBoBbIX COeAUHEHWIA C YNNOTHEHWEM MeTann-
MeTarnn v KOHMYeCcKon pe3bLboin

KoHycHocTb KoHycHoCTb .
Homep CoctosiHue Harar no Harar no pe3bbbl pe3bbbl OKOHHaTenbquM
obpasua LiSnk:nenLITarng CBMHYMBAHUA pe3sbe YNNOTHEHUIO | HUNMNeneHoro | pactpybHoro Knp;g:;i“
anemeHTa anemeHTa
1 3aenaHue B | MnHumane- MpenensHo | MNpegens- Manas Bonblasa MuHUManb-
pe3sbe W rep- | HbIA HATAr No BbICOKMWIA HO HWU3KWUIA HbIN
METWUYHOCTb YMIOTHEHUIO
2 lepmetnyHocTe | MuHUManb- MpenensHo | MNpeaens- Manas Bonblwas MuHuMmane-
HbIA HATAr no BbICOKMHIA HO HWU3KUIA HbIN
YNNOTHEHWUIO
3 3aepaHue B | Makcumanb- Huzkunin Bblicokuin Bonbluas Manas Makcumans-
YNAOTHEHUM U | HBIA HATAr MO HbIA
repMeTUYHOCTL | YMNIIOTHEHWUIO
4 YnnoTtHeHue Makcumans- Huakuin Huaknin Manas bonblias Makcumans-
HbIA KpYTALLMAIA HbIA
MOMEHT B
3anneyuke
5 3aenaHue Makcumanb- Bbicokui Bbicokuia Bonblias Manas Makcumanb-
Has obuwas HbIIA
repmMeTiy-
HOCTb
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6.2 NWpeHTudMKauma 1 MapKMpPOBKa NCNbITaTenbHbIX o6pa3yoB

Ha kaxabld ucneiTatensHbli o6pasely HAHOCAT MapKUPOBKY CO cnegyrowen nHdopmauven (Cvm. pucy-

Hok 18):

a) HoMep ncnbiTaTensHoro obpasua (1. e. 1, 2, 3, 4 unu 5) gomkeH ObiTb HaHeceH Ha o6a naTpybka 1 Ha
MYydTY (MO NPUMEHMMOCTW);

b) nocne Homepa ncnbiTateneHoro obpasua ykasbisatoT 06o3HaveHne natpydka (A unum B);

C) Ha COOTBETCTBYHLLEM KOHLIEe MydpThl HAHOCAT CTOPOHY MydThl (A unu B). MaoeHTudwukaymoHHasa map-
KMpOBKA, HAHECEHHAsA M3rOTOBUTENEM MYThI, MOXET OTNUYATLCH OT TPebyeMO MapKUPOBKU UCNbITATENLHO-
ro obpasua, ogHaKo M3roToBUTENb AOMKeH NpeacTaBUTb JOKYMEHTaLUM0, B KOTOPOW HaHECEeHHas UM MapKu-
pOBKa npuBsi3zaHa K Tpebyemoi MapKMpoBKe ucneiTatensHoro obpasua;

d) 3ameHeHHbIe 1 (MnNu) noeTopHO 0BpabaTkiBaeMbie pe3bboBblie coeanHeHns obo3HavawT «R1» nocne
«A» unu «B», ecnn noBTOpHYyt 06paboTky NpoBoasT Brnepsble, «R2» — ecnu NoBTOpPHYW 4opaboTky NpoBo-
OAT BO BTOPOW pas, U T. 4.

6.3 MogrotoBKa UCNbITaTeNbHbLIX 00pa3lyoB

6.3.1 JononHuTenbHaA U MeXOMNopHas ANWHbI TPY6

WcneiTaTensHble 0Opasybl NogroTaBnMeakT TakuMm obpa3om, YToDbl AN Kax4oro UcnbiTatensHoro ob-
pasua anvHa Tpy6bl UMena MUHUMaNbHYI0 MEXOMOPHYI0 ANWMHY naTtpybka ij (cm. pucyHok 18), paccunTbiBa-
emMyto no popmyrne

ij 2D+6 (Dt), (5)

rae D — HoMUWHanbHbBIA HAPYXHbIA anameTp Tpybbl, MM;

[ — HOMMWHanbHas TOMLWMHa CTEHKN TPYObl, MM.

HomxHa BeiTe NpegycMoTpeHa AONONHWTENbHASA ANVHA ANA KPenneHus 1u (Mnu) TopueBbiX 3arnyLuek.

cneiTaTensHble 06pasubl MapKMpyLOT € YHETOM Pe3ynsTaToB M3MepeHWs TONLWMHBI CTEHKW 1 HAPYKHOTO
AMamMeTpa Ha COOTBETCTBYIOLWMX AnvHax Ly, Lg, L~ (CM. pucyHOK B.2) 1 peructpupyroT nx B UHCHhOpMaLMOHHOM
nucte (cM. pucyHok B.5).

4 2 5 2 4
N A
[~ w2y e 1B\
] 1 []
Ly . LY
2 2
182 182

[

i
4/ LY 5/ Ly

2 Homep ucnbiTaTenbHoro obpasua Ans NonHoMacluTabHbIX UCMbITaHWA, cocToAWMA M3 uncp 1, 2, 3 M T N, K
BykB «A» Unu «B», obozHa4aroLWmMx cTOPOHb! NaTpybka u MydqoThl.
b ij — MUHUManbHas MeXonopHas AnvHa natpyoka (D+6\/Dt), cm. 6.3.1.

1 — KOHUEBOE KpenneHue; 2 — TEH30MEeTpbl ANA MaMepeHus uarnba; 3 — MUHMManbHOe paccToaHue 3.JDf Mexay TeHaoMmerpamu

M peabBOBLIM COBAMHEHWEM [MpU MUHUMAanbHOM paccTosHuu (D +3JDE) Memay TeH3OMETpamu U KOHLEBHIMW KpPenneHWusMul;
4 — HUNNenbHbIA 3NemeHT; 5 — MydTa

Mpumedvyanne — lMNatpybkn HeobA3aTeNbLHO JOMKHBI ObliTb OOWHAKOBOW OMNUHbI.
PucyHok 18 — O6o3HayeHns U MeXonopHas AnvHa UcnbiTaTensHbix 06pasuos
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6.3.2 Tpy6bl u TPyGHbIe 3aroTOBKU AnsA mydT
WcneiTateneHble obpasubl n3rotaBnvBakT U3 TpyO 1 TpyBHBIX 3aroToBoK AnA MydT B COOTBETCTBUU CO

CcTaHOapTHbIMKM MeTofgamMmu dope3epoBaHuA/Hape3aHus pe3sbel B cneaylollem nopagke:

a) W3roTaBnNUBaT pe3bboBLie coeanHeHUs ONns TpyObl ¢ BbICAXKEHHBIMU KOHLIAMUW U3 Taknx Tpyo;

b) nsrotaBnMBaoT pe3bboBble cCoeAVHEHUA AN LUTaMNOBaHHbIX TPY6 U3 Takmux Tpyb;

C) M3roTaBnUBalOT paBHOMPOXOAHbIE pe3bboBbIE COEAMHEHWUs AN WTaMNOBaHHOW TPyObl C rmagkumm
KOHLlaMMK M3 Takux Tpyo;

d) cHMMaT BHYTPEHHKE HANPSXXEHWS C HAMMENbHOro 1 (MNK1) pacTpybHOro KOHLIOB Nepes HapesaHueM
pe3b0bbl, ecrnn 3To ABNAETCA YacTbio Npouecca CepUMHOINO NPOU3BOACTBA, NPUHATOrO U3rOTOBUTENEM.

JonycTumo, HO He peKOMeHOYeTCs M3roTaBMMBaTh UCMbITATENbHbIE 06pa3Lbl U3 UCXOO4HBLIX 3aroTOBOK
nyTeM MexaHudeckoi obpaboTku BeICaKEHHbIX HAPYXKY KOHLOB TpyObl, BOCNpou3Boas copmy nagenus. Ecnn
BblCaXXEHHbIe KOHLbI pe3bboBOro CoemuMHeHWss Mony4alT He BbiCaaKoW, a MexaHudeckol obpaboTkow, To
dopma M AMMHA BbICAKEHHOTO KOHLA OOSMKHbI ObiTe MUHMMAaNbHO OOMycKaeMbiMy M3roToBuTenemM. B Takux
cnyyasix B NpOTOKOMNAax WCMbITaHUM HeOBXOAMMO yKa3aTh, Korga NpUMMEHWMO, YTO UCMbITaTenbHble 0bpasLbl
M3roTOBMEHbI N3 TONCTOCTEHHbLIX LUNMHOPOB.

6.3.3 TpeGoBaHuA kK MaTepuanam

[na Kaxgoi rpynnbl UCMblTaTeNbHbIX 00pasLoB NpeabaBnaioT cnegyowme TpeboBaHms:

a) naTpyOdku Ha KoHuax A 1 B OMmKHbI OblTb M3roTOBMEHbl M3 OAHOM MCXOQHOM 3aroTOBKY;

b) ncxoaHble TPyOHbIE 3arOoTOBKKM AN MydT AOIBKHBI OblTh N3 OQHON NapPTUK;

c) coiicTBa MaTtepuana (MexaHU4ecKne CBOWCTBA W pa3Mepbl) Kax4oro ucnsitatensHoro obpasua ot
natpybka gomkHbl BbITh ONpefeneHsl B COOTBETCTBUM C 5.5;

d) Becb MaTtepuan JOMmKeH COOTBETCTBOBATL YCTAHOBNEHHLIM TpeboBaHUAM;

e) obWwuMiA onana3oH M3MEepPEeHHbIX 3Ha4YeHWin Npegena TeKy4ecTu NpyM TeMnepaType OKpyXalLlei cpe-
Obl KaXXO0M UCXOOHOW 3aroTOBKM A0MKeH ObiTh MeHee unu paeHbiM 105 MIMa;

f) cpegHee 3HadeHwe npegena TeKy4ecTn MpW TeMnepaType OKpyXKatllen cpefdbl TPyDOHBIX 3aroToBOK
Ans MydT He JOMKHO MpeBbIWaTe MUHMMANLHOroO Npegena Tekyyect TpybHOW 3aroToBkM Ans Hunnensa 6o-
nee yem Ha 70 MMa;

g) ecnu Tpyba u MydTa MMeT pazHble rpynnbl MPOYHOCTU, TO PA3HOCTL MeXay (hakTU4eckuMu 3Hade-
HUSIMW NPefenoB TeKy4YecTu YCTaHaBMMBaeTCH Mo COrMacoBaHUiD Mexay U3roToBuTeneM 1 3akas4yukom.

6.3.4 Pernctpauua gaHHbIX

Bce cooTBeTcTByWLWME OaHHble HeoOX0AWMO MPUBECTM B (hopmax, yKasaHHbIX Ha pucyHkax B.3,
B.5n B.6.

6.4 MexaHu4yeckan o6paboTka UCNbITaTeNbHLIX 06pa3LoB

WenbiTaTenbHble 0bpaslbl M3roTaBnNMBalT B COOTBETCTBUN C NNaHOM KOHTRPONA npouecca, pa3paboTtaH-
HOTO U3roToBMUTENEM pe3bboBbiXx coeanHeHnin, MNMpeaenbHbie OTKNOHEHUA NOMKHbI COOTBETCTBOBATL TpeboBa-
HUAaM 6.5.

Mpocune pe3sbbl NepBoro ucnbITaTensHOro obpasua UnM 3KBUMBANEHTHLIA YBEINWYEHHBIA OTNeYaToK
npochunsa (Hanpumep, Ha npecc-opMe) Npy YBenuYeHnun He MmeHee YyemM B 20 JoMmKHbI COOTBETCTBOBaTL Tpe-
BoeaHuAM K pazMepam ucneiTatensHoro obpasua pe3sbororo coeguMHeHUs, ykasaHHblM Ha YepTexe. MNpexae
YeM MPUCTYNWUTL K M3rOTOBMEHMIO UCNbiTaTenbHoro obpasya, HeobXo4MMO NMpoBEpPUTL M3genue, NpeacTasns-
jollee Hayano napTuK, Ha NOMHoe COOTBETCTBUE TpeboBaHUAM nNpuMeHsaeMblx YepTtexei. Mpodunb pesbobl
WINN SKBMBAMNEHTHbIA YBENWYEHHbIW OTNeYaToKk Nnpotunnsa SOSMKHbI ObiTh NpuBeLeHbl B MogpoOHOM NpoToKone
UCMbITaHWIA, COCTABNAEMOM U3roTOBUTENEM pe3bb0BOro cCoegUHEHUS.

B 30He ynnoTHeHuA HeobxooMMO M3MEPUTL LLIEPOXOBATOCTL NMOBEPXHOCTU B COOTBETCTBUK C Tpebora-
HUSIMW K LLEPOXOBATOCTW MOBEPXHOCTU, YKA3aHHLIMU HA YepTexe U3OErNus, U BHECTW pe3ynsrar B MPOTOKON
ucnbiTaHuin. iamepeHne npoBoaaT NoOcne U3roToBneHusa 1 nepen 0OpaboTKon NOBEPXHOCTU, KOTOPOE AOMKHO
COOTBETCTBOBaTL TEXHUYECKUM TpeDOoBaHMAM K LUepPOXOBATOCTM MOBEPXHOCTH, YKasaHHbIM Ha YepTexe W3-
aenns.

BribpaHHoe kauecTBO 06paboTK NOBEPXHOCTU KAXA0r0 HUMMENBLHOTO U pacTpyBHOro 3aneMeHTOB LOMK-
HO COOTBETCTBOBATL KAYECTBY NPOW3BOACTBEHHON 06paboTkn NOBEPXHOCTU M3nenus. VIaroToBUTENL OOMKEH
YyCTaHOBWTL 0COBEHHO ANs MaTeprnanoBs, YyBCTBUTENbHBIX K 3aefaHui0, Kakoe kadecTBo 06paboTky NOBEpPXHO-
CTW HUNMENbHOrO U PacTpyOHOrO 3NeMeHTOB AOSKHO OblTb MMHMMArbHBIM (MM MaKCUMarnbHbIM) B gManaso-
He JOoMycKaeMblX OTKIMOHEeHWH, B 3aBMCMMOCTM OT TOr0, YTO siBMsieTcsa bornee cylecTBeHHbIM AN pe3bboBoro
coefuHeHus. B npoTokone ucnbiTaHui HeobxoguMmo 3adMKCUpoBaTh hakTUYeckme napaMeTpbl NoNy4YeHHOoro
pe3bboBOro coeguHeHus.
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Ecnu ucneitateneHbid obpasel, 4O OKOHYaHWA WCMbITaHWIA NOMYyYnn NOBPEXAEeHWe, TO M3roTaBnuBarT
3amMeHsiloLWwKnin obpasey. M3roToeneHne M CBMHYMBAHWE 3TOTO 3aMeHsoLero obpasyua npoBoasT ¢ TaKUMU Ke
npegenbHbIMA OTKMOHEHWAMM, Kak 1M noBpexaeHHoro obpasua, nocne 4ero HeobxoauMMo MOBTOPUTL BECh
06beM UCMBITAHUIA, HeobXoOUMBINA ANA ucxogHoro obpasua. 3ameHsatowme 1 (MnuM) NoBTOpHO 0bpaboTaHHbIe
pe3bboBble COEAUHEHWS] MapKMPYLOT kogoMm «R1» nocne «A» unu «B», ecnn noBTopHy 06paboTky NnpoBoasT
Brnepekle, kogom «R2» — ecnu NoBTOpHYH 06paboTky NPOBOAAT BO BTOPOW pas, u T. 4.

Bce gaHHble, KOTOpbie criedyeT AOKYMeHTanbHo 3aMKcMpoBaTh Ha pucyHke B.6, MOryT ObiTh YKasaHbl
B NMPpOUEHTax OT Nons npegenbHbIX OTKNOHEeHWA uamepsemMoro pasmepa (1. e. 0 % ABnseTcs MUHUMANbLHBIM
3HAYEeHWeM Mons NpederbHbIX OTKMNOHEHUI M3MepeHHoro pasmepa, a 100 % — makcumarnbHbIM 3Ha4YeHUem
nons npefenbHbIX OTKIOHeHWA). B cnyyae ncnonb3oBaHms NPOLEHTHOMO BbiPaKeHUs M3MepPeHHble 3Ha4YeHus
LOMKHBI BbiTh 3aperMcTpupoBaHbl B JOKYMEHTax narotoBuTens pe3bbel. Heobxogumo yunteieaTh, 4To 50 %
ABMAETCS CepedMHON Nomns npefenbHblX OTKNoHeHun. OBanbHOCTb OCHOBHOTO YNNOTHEHWSA pe3bb0oBoro co-
eaWHEHWA YKa3blBaKT B NPOLEHTHOM BhIPaXEHUW.

6.5 MpepenbHbie OTKNOHEHUNA NPpU MeXaHU4ecKoi o6paboTke

6.5.1 dkcnnyaTauMoOHHbIE XapaKTEPUCTUKM B HauXyallem criy4yae

dakTMyeckne pasmepbl Npu MexaHu4eckon obpaboTke 3aBUCAT OT TMna pe3bboBoOro coeguHeHus. Ans
pe3bb0oBbIX COEAUHEHWIA C XapaKTepUCTUKaMK, He yKasaHHbIMW B Tabnvue 3, unn ¢ ApyruMu pekoMmeHgyembl-
MW npeaenbHbIMY OTKNOHEHUAMI M3rOTOBUTENb AOMKEH NpeaoctaBuTe 0ObEKTUBHbIE CBUOETENLCTBA TOrOo,
YTO UCMbITAHWIO NOABEPrHYTO pe3bboBoOe coefUHEHWe C TaKUM coMeTaHMeM NpedenbHbIX 3HaYeHU pa3Mepos,
NMpW KOTOPOM MMEKT MECTO HauxyAllue SKCnnyaTaunoHHble XapakTepMCTUKK, YTO MOXET BbiThb onpeaeneHo
aHanMTUYeCKUM, pacyeTHbIM [HanpuMep, METOLOM KOHEUHBbIX anemMeHToB (FEA)] 1 (Mnu) akcnepuMeHTanbHbIM
MEeTOOOM, Hanpumep Mnpu NomMoLM TeH3oMeTpoB. [pu Bbibope Hauxydlero codeTaHusa 3KcnnyaTauWoHHbIX
XapaKkTepUCTUK N3rOTOBUTENb AOIMKEH YYUThIBATE MUHUMMAMbHbLIE M MakKCUMMarnbHble 3HAYEHWUS KOHTaKTHOro
LaBreHusi B MOKanbHOM YNMOTHEHMW, OOLLYI0 KOHTAKTHYIO Harpy3Ky Ha ynioTHeHWe 1 oLyt pabodyo anuHy
KOHTaKTa B YNMOTHEHWW, HA KOTOpLIE BIUAKT NapaMeTpbl MexaHuyeckon obpaboTkn. Ona coeguHeHun T&C
cTopoHbl A 1 B gomkHbl 66iTb 06paboTaHbl ¢ 0AMHAKOBLIMK Pa3MepPHbLIMKU AOMYCKaMU.

B Tabnuue 2 npuBeneHsbl Lenu UcnbiTaHUA ncneitatensHoro obpasua CAL; B Tabnuue 3 — pekoMeHga-
LK no BeIBOpY McnbiTaTenbHbIX 06pa3UoB AN UCNbITAHUS Pe3bbOoBbIX COEQUHEHMIA C YNNOTHEHWEM MeTann-
MeTarnmn u KoHW4Yeckon pessbor; B Tabnuue 4 — npegencHble OTKIIOHEHUSA HATATOB YNNOTHEHUS MeTanmn-me-
Tann 1 pe3bbbl; B Tabnuue 5 — npegenbHble OTKITOHEHMS KOHYCHOCTW pe3bbbl. Ha pucyHke 19 npegcrasneHo
cxeMaTu4yecKkoe onvcaHue OMana3oHoBR HAaTAroB UCNbITATeNbHbIX 0OpPa3LIOoB.

MpenenkHbie OTKNOHEHUS NMPU MexaHudeckon obpaboTke, KOTOpbIE MOTYT UMETh 3HAYEHWEe ANS HauXya-
LUero coMeTaHus aKkcnnyaTaunoHHbBIX XapaKTepUCTUK, BKINHOYAKT, NOMUMO Npodero, cnegyollee:

a) AvameTpbl YNNOTHEHWS;

b) KoHycHOCTbL pe3bbbl;

C) WKMpUHA TOpLa HUMMENbHOro 3NeMeHTa;

d) gnameTpbl pe3bbsbl;

€) LepoxoBaToCTb NOBEPXHOCTH.

MpenenbHble OTKNOHEHUS MapameTpoB pe3bbOoBbIX COEAWMHEHWHA, MPUMEHAEMbIE K WUCMbITAaTENLHOMY
o6pa3syy, co3gakT ONpederneHHY YCTOAUYMBOCTL XapakTepUCTUK B MporpamMMe WUCMbITaHUWA U MOryT ObiTb
OLIeHEHbl BMECTE C BEPOSATHOCTbH) BO3HUKHOBEHWUA 3TUX COOLITWA. [1NA OLEHKN BEPOATHOCTU BO3HUKHOBEHUSA
COBBbITWIA, CBA3AHHbBIX C YCIOBUAMMW UCMLITAHWIA, MOXHO NMPUMEHATH METOAbI KONMUMYECTBEHHOW OLLEHKN PUCKOB.

6.5.2 Mpumep BLIGOPa NpeAenbHbIX OTKNOHEHUW NPU MexaHMYeckon obpaboTke

B kauecTBe npumepa BeibpaHo pe3bboBoe coeMHEHWE C KOHUYeCcKoW pe3bboii, ynnoTHeHneM MeTann-
MeTarns u 3anfiednkaMmu 4S5 nepenadyn KpyTsaLWero MOMeHTa Ha TopLe HWNnenbHoro anemeHTa. B Tabnuue 3
npuBefeHbl KOMBUHALUW OUaMETPOB YNNOTHEHWUSA U pe3blbl, KOHYCHOCTU pe3bbbl u MomeHToB FMU, npu ko-
TOPbIX UMEET MEeCTO HauxyAllee covyeTaHue 3KCMNyaTauUOHHbIX XapakTepUCcTUK, COOTBETCTBYOWEe Lensam
uenelTaHuin no Tabnuue 2. [na atoro Tuna pe3bboBOro COEAUMHEHUSA M3roTOBUTENb OOMMKEH BbINOMHUTL Me-
XaHu4eckyto 0bpaboTky ucneiTarensHbIX 06pa3uos, NpegHasHavYeHHbIX 418 NONHOMACLUTaOHbIX MCNbITaHWUA,
00 KpamHWX 3Ha4eHW, yKasaHHbIx B Tabnuvue 3, ecnu Tonbko aHanua no 6.5.1 He NokaxeT, 4To HeobxoguMo
NMPOBECTUN UCTMbITaHWe pe3bboBOro CoeaMHEeHNUs C ApYrMMin NpeaenbHbIMK OTKITIOHEHMAMK. [na Kaxgon cOopKmM
HUNNens/Myd@Thl U Kaxaoro Hatsara (pe3bbbl UNKM YyNNOTHEHUS) KaK MMHUMYM OOWH U3 ANAMETPOB 31IEMEHTOB
OTAENbHbIX 3MEMEHTOB COEANHEHMS (HUNMEns unu MydTbl) 4OMKEH HAXOAWTbCS B Npegenax ero NpoeKkTHbIX
npegensHbiX OTKNOHEeHWA. [JononHUTENbHO OaHHLIA 3NeMeHT QOMKeH HaxoauTees B npegenax 25 % gwana-
30Ha NPOEKTHBIX MpedenbHblX OTKITIOHEHMI MPW YCTAHOBMEHHOW NpedenbHor BenvynHe. [pyu HeoBXxogMMocTH
Opyroi ouameTp MoXeT BbiTh 3a NpegenamMm NPOeKTHbIX NpefenbHbIX OTKMOHEHWA, NoKa HaTar cbopkn cooT-
BETCTBYET YCTAHOBMEHHOMY HaTAry KOMOMHaL MK HUNnens u mydTol (cMm. Tabnuuy 4).
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Tabnuua 4 — lNpegenbHble OTKNOHEHNA HaTAra
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I pefenbHble OTKINOHEeHWA HaTHara

Harard
MuHMmanbHoe | MakcumansHoe
MakcumansHbIr 0.0508 MM Bes orpaHuyeHui
HaTtar obpasua (H) Imax —max|: ;
25% lan

ge
[MpenensbHeIA MakcUManbHbIR HAaTAr 0.0254 MM Bes orpaHuyeHui
obpasua (XH) Imax —max{s’ e ]

0 - irange

MwuHUmanbHbIA HaTar obpasua (L)

Bea orpaHnyeHui

E . riE 0,0508 MM
min 25 % -] Imnga

[MNpegenbHbld MUHUMANBHBLIA HATAD
obpasua (XL)

Bea orpaHuyeHuii

0,0254 MMi|

Iin + max[5 % ohiring

2 B OTHOLWIEHWWN HaTAra YNNOTHEeHNA U p83b6b1 NPUMEHAT OOWH NPUHUKN.

Tabnuya 5— lNpegensHble OTKIOHEHWUA KOHYCHOCTW pe3bbbl®

KoHycHocTh pe3bbbl

MNntocosoe (+) NnpeaensHoe OTKNOHEHWe

MuHycoBoe (—) npefensHoe OTKNOHEeHWe

MakcumanesHas (6onbLasn)

Bes orpaHuyeHuin

0,025 Ha 25,4 Mmm

MwuHumanbHana (Manas)

0,025/25,4 mm

Bes orpaHuyeHnin

a ﬂpEﬂ,eJ’leble OTKINOHEHWA KOHYCHOCTW OTHOCATCA K KaXXOOMY YKa3aHHOMY UHTepBany Ha BCEN ANUHe p83b6bl.

MuHUManbHbIA HaTar obpasua L

MakcumaneHbIi HaTar obpasua H

HwxHWii npegen oTcyTeTByeT
MpeneneHbli MUHUMANbHLIA
HaTar obpasua XL
HwxHWi npegen oTcyTcTBYET

BepxHuii npegen otcyTcTRYET
MpenenbHbli MakcUMarbHblA
HaTar obpasua XH
BepxHuin npegen otcyTcTBYET

05 25 75 95100 [uanasoH HaTaros, %
[.EIMEI'IESUH
I PacuyeTHble 3Ha4YeHun HaTAra beisivs Harar, Mm

MWH

PucyHok 19 — CxemaTunyeckoe n3obpaxeHune guanasoHa HaTaroB McnblTaTenbHbliX 06pa3uos

6.6 3anne4yukK c KaHaBKamMu

Ona Tunoe pe3bboBbIX COEAMHEHMI C 3amnfevyMkoM Ha YNOpPHOM TOpLEe HUMMEeNbHOro anemeHTa A
(Topue B Ans vHTerpanbHOro CoefMHeHns) UCMbiTaTenbHbIX 06pa3LoB BLINOMHAKT KAHABKW B COOTBETCTBUK
C pucyHkoM 20, KOTOopble UMUTUPYIOT BO3MOXHbLIE MOBPEXAEHUS NPX NOrpy304HO-pasrpy30yHbIX onepauusx B
npouecce aKcnnyaTaunun pessLboBbIX CoedMHEHWIA B NoneBbIX ycnoeusix. KaHaBku HaHocsT B MoBoi MOMeHT
no FMU. Opyrve kKoHubl obpasua Takke MOryT UMeTh 3annedynku ¢ KaHaBKkamu.
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|_|pVI NCMNbITAHUAX C YNNOTHEHWAMW OPYrOro Tuna Hann4dme KaHaBOK Ha 3annedurkax nognexuT corna-
COBaHWIO MeXy 3aKa34MKOM U U3rotToBUTENTEM. ObocHoBaHue OTCYTCTBMA KaHaBKKW OOJTXHO BbITe BKMHOYEHO
B MOMHbIA MPOTOKON MCnbITaHUN, yKa3aHHbII7I B NpUNoXeHnn C. O,EI,HBKO B TOM Chnydae, Korja gonyckaeTtcd
OGDBGOTKE 3aniiedyuka B MNoJieBblX YCITOBUAX, KaHaBKy cnenyeT BKIKYWTb B CXeMy UCMbITaHUA p93b6030r0
coedUHeHNnA.

Ha PUCYHKe 20 YITbl KaHaBOK 1 1 2 QOMKHbI ObITb CKpyrneHbl BO nabexaHne BO3MOXHOro 3aegaHund.
KaHaBKkK He JOMKHbI BLIXOAWTL Ha NOBEPXHOCTbL YNNOTHEHNA MeTann-MmeTanin Topua HunnenA.

1 — kaHaBka rnybuHon He meHee 0,2 Mm; 2 — kaHaBka rnybuHon He meHee 0,2 MM, pacnonoxeHHas MakcumaneHo 6nu3ko k 180° ot
noavumu 1; 3 — 3anneduk ons nepegadv KpyTALWEro MOMeHTa; 4 — BUTKM pe3bbbl

PucyHok 20 — KaHaeku B 3anneynkax ana nepegadv KpyTawero MoMeHTa

7 Mpoueaypbl NUCNbITAHUA

7.1 OcHOBHbIe NONOXeHUA

Mpouenypbl NpegycMaTpuBaT UCMbITaHWMA pe3bboBbIX COEQUHEHWA C HaWXyOLIen KOHCTPYKUMen nog
BO3eACTBMEM 0BNAacTV UCMbITATENbHbBIX HArPYy30K M MpederbHbIX Harpy3ok Ha Teno Tpybbl unu pesbboBoe
coefuHeHue (B 3aBMCMMOCTH OT TOTO, YTO MEHbLLE).

B cooTBeTcTBMM C LenamMu ucneiTaHusa (cMm. Tabnuuy 2) B Tabnuue 6 npuBeneH nepedeHb Npouenyp vc-
NbITAHWA 4NS KaXOOro UcnelTaTeneHoro oGpasua pe3sboBoro coeguHeHUs B 3aBMCMMOCTHW OT HaTara ynnoTHe-
HWA, COCTOSIHWUSA CBUHYMBAHUA — Pa3BUHYMBAHWA U UCNbITaHWA AnA cepui A, B unun C u LL (npegenbHbie Ha-
rpy3ku 0o paspyweHus). B Tabnuue 3 npvBedeHa gononHUTENbHas MHopMaumsa no oTbopy ucnbliTatenbHbIX
06pa3yoB pe3bboBbIX COEANHEHWI C YNNOTHEHUEM MeTanmn-metanmn.

7.2 UcnbiTaHUA HAa CBMHYUBaAHUE — pasBuH4YNBaHUe

7.2.1 MpUHLUUNBLI UCNbITAHUNA

OpHol Lenbo nporpaMmbl UCMNbITAHWIA ABNSAETCS OLEHKA YYBCTBUTEINBLHOCTU KOHCTPYKLUN pe3bboBoro
COEIMHEHWS K 3ae[aHUI0; APYroi Lenbi — NpoBefeHue UCMLITAHWA Ha repMETUYHOCTL Ha KOHLaxX UcnbiTa-
TenbHbIX 00pa3LUoB, KOTOpbIe cOBpaHbl OAHOKPATHO, U HA BbIMNOMHEHWE LMKMNOB CBMHYMBAHWA U pa3BMHYMBA-
HUSA Ha OPYrMX KoHUax uchnbiTatesnibHoro obpasua. TakuMm obpasom, ogHWM KOHLbI MCMbiTaTenbHOro obpasua
NPOXOOAT UCMbITAHWUA Ha CBUHYMBaHWE U pasBMHYMBaHWe cornacHo 7.2.2 (MBG), nocne 4ero BbINOMAHAETCS
FMU cornacHo 7.2.3. [1pyrve KOHLbI MCMbITaTenbHOro obpasua CBMHYMBAIOT TONbKo ogauH pas (FMU) cornacHo
723

Bce nepBoHavansHeIe U MPOMEXYTOUYHBLIE OMepaL M CBUHYUBAHUA Npu ucnobitaHuax MBG gomkHel 6Tk
BbINOMHEHb! 00 MAaKCMMarnbHOr0 MOMEHTA CBUHYMBAHUA MPU MUHUMAaNbHOM Konu4yecTBe pe3bOOBOM CMas3Ku.
Mpn FMU, BbinonHAeMoM nepeq ucnbiTaHunaMmm TLE, HeobxooMmo HaHecTu Ha Kaxaoe pe3bboBoe coedunHe-
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HWe MakcumanbHOe KONMMYeCTBO CMasku, a KpyTALMIA MOMEHT NMpWu 3TOM [AOFKEeH COOTBeTCTBOBaTh Tpebo-
BaHWAM, NpvBeAeHHbIM B Tabnvue 6. [lna pe3bboBbIx coequMHeEHMI ¢ ynnoTHeHuem no pe3sbe FMU nepen
ncneiTaHuamu TLE HeobxoguMo umeTb MUHMManbHOE KOMMYecTBO pe3sDb0oBOM CMaskm U MUHMManbHbIA Unn
MaKCHUManbHbIA KPYTALWA MOMEHT (CM. pUcyHKU 4—7 1 Tabnuuy 6).

B okoH4aTenbHbIA MPOTOKON HEOBXOOVMMO BKIOYUTL OLEHKY 3aefaHusa C NpurnoxeHwem dgotorpadui
NOBEPXHOCTEN 3aefaHus 0 W NocNe peMOoHTa HauuHaa ¢ NepBoro cnyyas 3aefaHus, oTPeMOHTUPOBAHHBIX
NOBEPXHOCTEN Mocne crefylowero passuHYMBaHNs 1 NOCNe OKOHYaTeNnbHOro PassuHYNBaHMUS.

Ona Tunoe pe3bboBbIX COeAWHEHWI, HE BKITHOYEHHBIX B Tabnuuy 6, 3roToBUTENb OOMMKEH NPefocTaBuThb
AaHHble 0 KonwMyecTBe pe3bO0BOW CMa3km W BENMYMHE KPYTALLEero MoMeHTa, Heobxoaumblie ONA SOCTUXe-
HWA Lenew, yKaszaHHbIX Ha pucyHkax 4—7. VicnbiTaHns pe3bb0oBbIX COEAMHEHNIA C YNNOTHEHWEM Mo pe3bbe un
pe3bB0BbIX COeqUHEeHUI BonbLUOro AuameTpa MoryT OblTb NPOBEAEHbI C UCMNOMb30BaHMEM COOTBETCTBYHOLLMX
AaHHbIX Tabnuub 6.

7.2.2 WcnbiTaHMA Ha CTOMKOCTb K 3aefaHUI0 NPU CBUHYMBAHUM — pa3BMHYMBaHuu (MBG)
(koHUBbI A 1 B)

Mepen Ha4yanoM UCNBITAHMIA HA CBMHYMBAHUE — Pa3BUHYMBAHWE NPOBOASAT NPOGHbLIE UCMBITAHWUA CBUH-
YMBaHMEM ANS KanubpoBKW HACTPOEK pasrpy304vHoro KnanaHa Ha obopydoBaHuy AMsi CBUHYMBaHWA. 3TO yBe-
NWYUBAET BEPOATHOCTb AOCTMXKEHUHA TPEBYEMOro OKOHYATENbHOMO KPYTHLLENO MOMEHTa BO BPEMST UCMbITAHWUIA
Ha CBMHYMBaHWe — pas3BuWHYMBaHWe. [oBbILLEeHWe KonnyecTBa 06OpOTOB B MUHYTY NPWU CBUHYMBaHWUW pe3sbo-
BOTO COEAUHEHUA MOXET YBENUYUTL ANanasoH npeferbHbiX OTKNOHEHWI B OTHOLLEHUW pacyeTHOro KpyTsLero
MOMeHTa.

CBWHYMBaHVE 1 pa3BMHYMBAHWE KOHLOB MCMbITaTeNbHOro obpasua pe3sboBoro coeAvHeHUs BhIMOMHSA-
0T B cnegyrowem nopsgke:

a) PyKOBOACTBYTCA OOLWMMM YKasaHUAMK MO CBUHYMBAHWIO — Pa3BUHYMBAHWIO, NPUBEAEHHbLIMU B 5.6;

b) ykasbiBaloT reomeTpuyeckre napameTpbl pe3abboBoro coegnHeHus (cM. pucyHok B.6);

c) cnemAaT 3a TeMm, 4Tobbl pe3bboBble coeAMHEHWUS BbiNn YUCTBIMW WU CYXMMU, a TaKkKe PerucTpupyroT
Maccy HaHeceHHOW Ha HUX pe3bboBon cmasku;

d) cBuHYMBAKT pe3bboBble coeguHeHns (cm. Tabnuuy 6) ¢ HaHeceHMeM onpefeneHHOro KonuyecTea
pe3bBOoBON CMa3KkK 1 C MPUNOKEHNEM YKA3aHHOTO MOMEHTa CBUHYMBAHUS;

e) nocne Kaxgoro pasBvHYMBAaHKS OYKLLAIOT, OCMaTPMBAKOT M poTorpacmpyoT HUNNENbHbLINA K pacTpyb-
HbllA KOHLbI B COOTBETCTBUMK C 5.6;

f) BeinonHsawT FMU B cooTBeTcTBUM C 7.2.3.

n puMedaHune — Bce WHTEerpanbHble COeaAUMHEHWA ABNAKTCAH C60pKaMI/I B 1 He nmeloT KoHLoB A.

7.2.3 OKoHuYaTenbHoe cBMH4YMBaHMe (KOHLbI A 1 B)

OkoH4aTensHoe CBMHYMBAHWE MCMbITaTenbHOro obpasua peasboBoro coeguHenns FMU gomkHo 6biTb
BbIMOMHEHO B CriegyLlemM Nopsigke:

a) pPYKOBOACTBYHTCA OOLWMMU yKA3aHUSIMU MO CBMHYMBAHUIO — PA3BMHYMBAHWIO, NPUBEAEHHBIMU B 5.6;

b) ykasbiBaloT reomeTpuyeckre napaMmeTpel pe3sboBoro coeguHeHus (cM. pucyHok B.6);

c) cnegAT 3a Tem, 4Tobbl pe3bboBble CoegUHEeHUs BbINWM YUCTLIMUA U CYXUMU, a Takoke PerucTpupyoT
Maccy HaHeceHHOW Ha H1X pe3bboBoi cmasku;

d) cBuHYMBaAlOT pe3bboBblie coeanHeHus (cMm. Tabnuuy 6) ¢ HaHeceHWeM onpedeneHHoro KonmyecTea
pe3b60B0O CMa3KM 1 C NPUIOKEHNEM YKA3aHHOMO MOMEHTAa CBMHYNBAHWS;

e) peaynkTaTthbl UCNbITAHWA 3anMckiBaoT No dopMmam, NpuBeLEHHLIM Ha pucyHkax B.4 u B.6.
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7.3 UcnbiTaHua o6nacTtv ucnbiTaTenbHbIX Harpysok

7.3.1 PacyeT obnacTtu ucnbiTaTenbHbIX HArpPy30K

7.3.1.1 O6wwe nonoxeHns

Mpwn pacyete CEE uenbi HacTosIWwero ctaHdapTta ABAseTcs ucnoitaHne obpasuoB npu Hanbonee Bbl-
COKMX Harpyskax unv KomOuHauMax HarpysoK, HackomnbKo 3To npakTuyecku 6esonacHo. MoatoMy Ans Kaxgoro
ucnbiTatenbHoro obpasya crnegyeT NPMMEHATE HUXKEeNpUBe4eHHble onpedeneHnsa NepeMeHHbiX Harpy3ok.

Ecnu CEE mydTOBbIX COBAMHEHUI MEHbLUE 3TANOHHbLIX XapakTepUCTMK Tena Tpy6bl 1 3T0 He obycnoBs-
NeHo akTU4eckuMm npegenom TekydecTyu matepuana (cm. 7.3.1.3), To TLE gomxkHa coctasnats 100 % ot
CEE. [ns nHTerpanbHbiX COEAUHEHUA MAKCUMarbHblE OCEBbIe HAarpy3Kkn OrpaHMyYeHbl KpUTUYECKUMWN CEHEH M-
amu (a He Tenom Tpy©Oel), Torda: ecnn CEE onpegenstoT kak 100 % KpUTUYECKOro CeveHnsl, YMHOXEHHOro Ha
dakTnyecknin npeden TekydecTu, npumeHstoT 90 %-Hoe orpaHudeHne oceBbIX Harpysok; ecnu CEE orpaHuue-
Ha OCeBbIMW Harpy3kamu n aTo He 0bycrnoBneHo hakTUYeckum Npedenom TekyyYecTh martepuana v Kputude-
ckuM ceveHueM (cm. 7.3.1.3), To TLE gomxkHa coctasnate 100 % ot CEE.

7.3.1.2 3T1anoHHble xapakTepucTMKn Tena TpyBbl ucneiTatensHoro obpasua (Npy Temnepartype okpyxa-
toLLe cpeabl U NpWU NOBbILEHHOW TeMnepaType)

7.3.1.2.1 OBwune nonoxeHus

PacueT aTanoHHbIX XapakTepuCcTUK Tena TpyObl Mpy TeMnepaTtype OKpy»Xatleil cpeqsl TpebyeTcs ana
KaXXgoro ucnelTatenbHoro obpasya B COOTBETCTBMM C 4.2 1 Mcnonb3yeTcs Ha pucyHkax 21—32. [inda onpege-
TNEeHNs ATANOHHbLIX XapakTepucTuk Tena Tpybbl Npu TeMnepaType OKpyKawllen cpefbl HeobXxoanMMo paccyu-
TaTb pAL STANOHHbLIX KPMBbLIX 3aBUCMMOCTU OCEBbIX HArpy3okK OT AaBMNeHWUs. DTarloHHbIe XapakTepUCTUKKM Tena
Tpybbl Mpu TEMNepaType OKpyalLlen cpeabl AN KaXAoro ucnbeitatensHoro obpasua nony4arT U3 KPUBOK
daktuyeckoro VME no API n koMOWHaUWKM 3TanoHHbIX KPUBLIX AN HapyKHOro gaeneHus. [na ynpoweHus
npouecca aTanoHHbIe KpUBbLIE A5 HAPYXHOTo AaBNeHUs LEernuKoM HaknaAblBalT Ha 3TanoHHbIE XapakTepu-
CTUKW Tena Tpy6ebl.

B pamkax HacTosAwero cTavgapta cM. D.3.1—D.3.5 (kpuBbie 12 — 5%) ons MeToaMKM NpuMeHeHns dop-
myn no ISO/TR 10400:2018.

7.3.1.2.2 3T1anoHHble KpuBble Tena Tpybbl HA OCHOBaHWN YCTaHOBIEHHbIX MCXOOHBIX NapameTpoB AP

MepBble TPU STANOHHbBIE KPUBLIE HEW3MEHHBI AN UCNbiTaTeNbHbIX 00pa3LUoB, Tak Kak SBNaTCA yHK-
LUMer oT UCXoOHbIX napameTpoB APl unu oT HOMUHANbHbLIX UCXOAHbLIX AaHHbLIX. OTKU 3TanoHHbLIE KPUBLIE pac-
CYMTBLIBAIOT CriegylolmmM cnocobom:

a) kpwBylo HomuHanbHoro VME npu TemnepaType okpyxaiwwei cpedbl (kpuByl 18) paccyuTbiBaioT
cornacHo ISO/TR 10400:2018. NcxogHbiMu napameTpamu asnsaoTca SMYS, HOMUHAMNbHbBIA HApYXHbIA gua-
MeTp, HOMWHaNbHAasa TONWWHA CTeHKU 1 87,5 % HOMWHANBHOW TOMLMHbBI CTEHKW (NS MWHMMAanbHOW TOMLM-
Hel cTeHkn). Kpueaa HomuHanbHoro VME npw TemnepaType oKpyxatlolwen cpeabl AomkHa ObITe NokasaHa B
BUOE HenpepbiBHOW obnactu VME.

MpumeyvyaHue — B ISO/TR 10400:2018 cm. pa3gen, KOTOPLIN OTHOCUMTCA K TPEXOCHOMY npedeny Teky4yecTu
Tena Tpy6bl;

b) KpWBYI HOMWHANBHOIO AaBneHnsa cMATUA No AP| npu TeMnepaType okpyxatolen cpeabl (kpueas 22)
paccunTbiBatoT cornacHo ISO/TR 10400:2018 ¢ npuMeHeHMeM B KayecTBe MCXOAHbIX napamMeTpo SMYS,
HOMUWHaIbHbIA HAPYXHbIW AMaMeTp U HOMWHAamNbHYIO TONLWMHY CTEHKM.

Mpumeuvanne — B ISO/TR 10400:2018 cm. pazgen, KOTOPbIA OTHOCWUTCA K COMPOTUBMAEHUIO HAPYXHOMY
AaBMeHuto;

C) KPWBYIO HapY>KHOTO AaBneHus onsa Tpy6, CTOMKMX K CMATUIO NpU TemnepaTtype OKpy»Kalollel cpedbl
(kpmByto 32) (NpW NpUMEHeHUK), NonyyarT 0AHOOCHLIM MacliTabupoBaHWeM KPUBOM HOMUHANBLHOMO AaBene-
HKUs cMATKMA No API npu Temnepatype okpyxalLein cpeabl (Kpusoi 22) ¢ ucnonk3oBaHMeM B Ka4ecTBe Koad-
duumeHTa MaclTabUpoBaHUsl OTHOLLEHUS MeXOY OOHOOCHBLIM BbLICOKUM OaBMEHUEM CMSTUS NMpu Temnepa-
TYpe OKpyXawLlen cpeabl, yKa3aHHbIM U3roTOBUMTENEM, U OAHOOCHBIM HOMWHAaMNBHBLIM AABMEHWEM CMATUS MO
API| npu Temnepatype okpyawLwen cpegsl.

7.3.1.2.3 3TanoHHble KpuBble Tena Tpybbl Ha OCHOBaHWM M3MePEeHHbIX UCXOOHbIX NapaMeTpoB

[Be ocTaBLIMeCs 3TaNOHHbIe KpUBbIE AOIHKHbBI ObiTh PasnMyHbIMK A5 pPasHbIX UCMbITATeNbHLIX 00pas-
LIOB, MOCKOMbKY OHW ABMATCA (DYHKUMEN M3MEPEHHbIX MCXOOHbIX MapamMeTpoB. 3TN 3TaNOHHbIE KpUBbIE pac-
CYMTBIBAKT CcneayLnm cnocobom:

a) kpueyto chaktudeckoro VME npu Temnepatype okpyxawwel cpeabl (kpvsyto 48) paccuyuTbiBaioT
cornacHo ISO/TR 10400:2018 c npumeHeHneM MWHUMANLHOIO 3HAYEHWA XapakTepUCTUK Ana OByX natpyb-
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KOB npu TemnepaTtype okpyxatwwwen cpeabi: AMYS cormacHo 5.5.2.5, MUHUMaNbHON TOMLMHbLI CTEHKK (ONs
OKPYKHOMo HanpskeHus) no 5.5.3.2 1 MUHUManbLHOW CpeiHen TOMLUUHbLI CTEHKN (ONA OCEBbIX HArpy3o0kK)
cornacHo 5.5.3.3, a TakKke MakCMMansHOro 3Ha4YeHUs XapakTepUCTUK ANs ABYX NaTpybKoB ANa MakCcMMansHo-
ro CpefdHero HapyxHoro guamMeTtpa B cootBeTcTBuM ¢ 5.5.3.4. Kpueag daktuyeckoro VME npu temnepartype
OKpyXarwLlel cpefbl ANA KaXO0ro ucnbiTaTensHoro obpasua JomkHa beiTe NokazaHa B BUAE HemnpepbiBHOM
obnactn VME.

Mpumeuvanne — B ISO/TR 10400:2018 cm. pasgen, KOTOPLIA OTHOCUTCA K TPEXOCHOMY NMpeneny Teky4ecTu
Tena Tpy6bl;

b) kpuByO thakTUUecKoro AaBneHns cMaTua no API npu Temnepatype okpyxalollen cpedbl (kpusyto 59)
paccynTbiBaloT cornacHo ISO/TR 10400:2018 gna kaxaoro UcnbiTatenbHoro obpasua ¢ npuMeHeHnemM Mu-
HUMarnbHOro 3Ha4YeHUst XxapakTepucTuk aAns Asyx natpybkos: AMYS npu TemnepaType OKpyxatollen cpefbl
cornacHo 5.5.2.5, MMHMMAaneHOro 3Ha4YeHWs U3 NMOMNYYEHHLIX ANs ABYX NaTpybKoB MUHMMAaNbLHOW cpefHen Tor-
WKMHbI CTEHKKW Mo 5.5.3.3 1 MakcMManbHOro 3Ha4YeHWsa U3 NMony4YeHHbIX ANa ABYX NatpybKOB MakCMManbHOro
CPeaHEero HapyHoro AuameTpa, yCTaHOBMEHHOIO B COOTBETCTBUM € 5.5.3.4.

Mpumeuvanne — B ISO/TR 10400:2018 cm. pasgen, KOTOPbIA OTHOCWTCH K COMPOTMBNEHWUID HAapyXHOMY
O3BMNEHUI0.

7.3.1.2.4 3TanoHHble XapaKTepMCTUKM Tena TpyObl Npu NOBLILLEHHOW TEMNepaType

Pac4eT sTanoHHbIX XapakTepucTuk Tena Tpybbl Npu NOBLILLEHHOW TeMnepaType BbIMOMHAETCH ANA Kax-
AOro ucnbiTaTensHOro obpasua cornacHo 4.2 n Mcnone3yeTcs Ha pucyHkax 28 u 32. [ina onpegeneHns atanoH-
HbIX XapaKTepUCTUK Tena TpyObl MpW NOBBILWEHHOW TeMnepaType He0OX0AMMO paccHnTaTh CepPU0 3TanOHHbIX
KPWBBIX 3aBMCMMOCTW OCEBOM Harpy3ku OT AaBreHus. 3TanoHHble KpUBLIE NMPWU MOBLILWEHHOW TemnepaType
OKOHYaTenbHO HE M3YYeHbl M HAXOQATCA Ha CTagun M3y4eHUs B NpombineHHocTU. CornacHo TpeboBaHuam
HacTOALLEero cTtaHgapTa aTWM KpMBble AOIMKHbI ObiTh MOMy4eHbl MacwTabupoBaHMeM COOTBETCTBYHOLLEN 3Ta-
NOHHOW KPUBOW NpW TeMnepartype okpyxaiwlwen cpedbl. [lonyckaeTca NpUMEHATh anbTepHaTUBHbIE METOAbI
macLTabupoBaHUA NPU pacyeTe 3TaNOHHbIX XapaKTepUcTUK Tena TpybObl Npu MOBLILEHHOW TemnepaType,
ecnu oHn npusegeHsl B ISO/TR 10400:2018 unu npy Hanu4nm BO3MOXHOCTW NMPOOEMOHCTPUPOBATEL MX 3KC-
nepuMeHTansHoe NogTBepXaeHue U NogpobHO ONMCaHbl B NIIaHe UCMbITaHWNA.

Mockonbky KoahULMEHT MacluTabupoBaHUs ONS KaKOOW M3 3TANOHHbIX KPWMBbLIX NMPW MOBLILIEHHON
TemnepaType siBnAetcs yHkumed AMYS, 3Tn KpvBble HEOBXOOMMO PacCYMThIBaTh OTAENLHO ANA Kawaoro
ucnbiTatensHoro obpasya. 3TanoHHble XapakTepucTukn Tena TpyObl Npu NOBLILWEHHOW TeMnepaType Ons
KaJoro ucnelTatensHoro obpasua nony4awT U3 KOMBMHaLMK 3TUX 3TanoHHbIX KpUBLIX. [iNs ynpoleHus npo-
Lilecca aTanoHHble KpUBbIE ANS HAPY)XHOro AaBneHus HeobXxoanMo LenuKoM HanoXnTb Ha 3TanoHHbIe Xapak-
TEPUCTUKK Tena TpyObI:

a) kpueasi HoMuHansHoro VME npwv noebileHHoW Temnepatype (kpuBasa 1¢) nomkHa GbiTe nony4veHa
OBYXOCHbIM MacLiTabupoBaHMeM KpuBon HoMuHansHoro VME npu Temnepartype okpyxatollein cpefbl ¢ Npu-
MeHeHueM KoadduumeHTa MmacwTabupoBaHua NPy NOBLILLIEHHON TEMNepaType Ktemp (cm. 5.5.2.6). Kpueyto
HoMuHaneHoro VME npu noBeilleHHOW TeMnepaTtype Heobxogumo otobpaxaTe B BUAE HenpepbiBHOW obna-
ctn VME;

b) kpnBas HOMWHaNbHOro AaeneHus cMaTUs no AP npu NoBbILLEHHON TeMnepaType (kpvBas 2€) nomx-
Ha BbITb Mony4YeHa OBYXOCHbIM MacllTabupoBaHUEM KpWMBOW HOMWMHaNbHOro gaBneHus cmaTtusa no APl npu
TeMnepaType OKpyxXawlieh cpedbl C NpUMeHeHWeM KoadduumeHTa MmacwTabupoBaHMs NpyM MOBbILLIEHHON
TeMmneparype Ktemp (cm. 5.5.2.6);

C) KpMBYK Hapy»XHoOro AaBneHus Ana Tpyd, CTOMKMX K CMSATWUIO MPW NOBLILWEHHOW TemnepaTtype
(kpmByto 3%), gomKeH onpefennUTs UrOTOBUTENb TPYOLI, NOABEPraemMoi HapyXHoMy faBneHuwo cmaTtus. Ko-
3 ULMEHT OKOHYATENBHOIO MaclwTabupoBaHua oT KpUBon 32 gormkeH BGbiTh 3ahMKCUPOBAH B MPOTOKOME,;

d) kpueas caktuyeckoro VME npu noBblleHHON TemnepaType (KpvBasa 4€) gorkHa GbITb nonyveHa
OBYXOCHbIM MacluTabupoBaHnem kpueow daktndeckoro VME npu Temneparype okpyxatoLlein cpeabl ¢ npu-
MeHeHueM KoadduureHTa MmacwTabupoBaHua NPy NOBLILLIEHHON TEMNepaType Ktemp (cm. 5.5.2.6). Kpueyto
dakTudeckoro VME npu noBeiLLeHHON TeMNepaType Heobxoaumo oTobpaxaTs B BUAe HenpepbIBHOW 0bnacTu
VME;

e) Kkpueasi dpakTMyeckoro fAaeneHus cmatus AP npu noBbIlWEeHHOR TemnepaTtype (kpusas 5¢) gomkHa
ObITb MonyyeHa OBYXOCHbIM MaclUTabupoBaHMEM OT KPUBOW (PakTMYECKoro AaerieHus cmatus no API npu
TemnepaTtype OKpyxallel cpedbl ¢ MpUMeHeHWeM KoadpuumeHTa MacwTabuMpoBaHus Npy NOBbILLEHHOW
Temneparype K, (cm. 5.5.2.6).

emp
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7.3.1.3 CEE wcnbiTatenbHbix 06pa3uloB (Npu TeMnepaType OKpyXatlled cpefbl U Mpu MoBbILLEHHON
TeMmneparype)

Pacuetr CEE npu TemnepaType OKpy}KatLuei cpefbl U Npy MOBLILLEHHOW TeMMepaType BhIMOMHAKT AN
Kaxgoro ucnelitatensHoro obpasua cornacHo 4.2.

aroToBMTENE HECET OTBETCTBEHHOCTL 3a onpefeneHue CEE npu TemnepaType OKpyxXawllen cpebl
W NpKU NOBLILEHHOW TEMMepaType 4NSA KaxAoro ucnbiTaTenbHoro obpasua ¢ y4eToM KOHCTPYKUUM pesbbo-
BOrO COEAUHEHWS, M3MEPEHHbIX Pa3MepoB W npegena Tekydectn matepuana. CEE moxeT BbiTb orpaHnyeHa
3KCMNyaTauMOHHBIMKU XapakTepuctTukamu tena Tpybbl unu pesbbosoro coeguHenmns. Ecnn CEE orpaHvyena
3KCNNyaTauWoOHHBIMKU XapakTepucTukamu Tena Tpyoel, To CEE ocHoBaHa Ha npefene Teky4yecTu maTepuana.
Ecnn CEE meHblue 3TanoHHbIX XapakTepWUCTUK Tena TpyObl, M3roToBUTENb AOMKEH yKazaTb (4N Kadow
Touku CEE, onpepeneHHon B Tabnuue 7), obycnoeneHo nu orpaHnyeHne CEE npegenom Tekydectn matepu-
ana vnu gpyrum aktopom. YuuTbiBas AaHHyto uHgpopmaumio o CEE, MoXHO onpegenuTb KO3 dUUMEHTBI
MaclTabupoBaHus ana TLE.

CEE npun TemnepaTtype OKpy:»KaloLed cpeabl M Npyu NOBLILLEHHON TEMMepaType He AOMKHbI NPeBbIWaTh
kpueble chaktudeckoro VME Tena TpyGbl Npu TemnepaTtype OKpyKalLweil cpedbl U NpU NOBLILLIEHHOW TeMne-
patype (kpuBble 48 1 48) coOTBETCTBEHHO ONA KaXAoro ueneitatensHoro o6pasua cornacHo 7.3.1.3. UaroTo-
BUTENbL MOXeT orpaHuynTe CEE ¢ yyeToM 3TanoHHLIX KPUBLIX AABNEHUS CMATUSA Tena Tpybbl AN Kaxnoro
ucnelTatensHoro obpasua B cootBetcTBum ¢ 7.3.1.3. Ecniv CEE? npu Temnepatype OKpyXaloLen cpeabl onpe-
JderneHa KpMBOM HOMUHaNBLHOTO AaBrneHns cMaTua no APl npy TeMnepaType okpy»atowein cpenbl (kpusoi 22)
MW KPUBOW HapY)KHOTo gaBneHust Ans Tpyb, CTOMKMX K CMATUIO MpWM TeMnepaType OKpyXawlen cpeasbl
(kpuBoit 38), TO M3rOTOBUTENL MOXET OrPaHMYMTL CXKUMaloLLY Harpyaky CEE® npu TeMnepaTtype oKpyato-
we cpedbl B Qlll 4o HOMWHANBHOW CXUMAalOLEN HArpy3kn Tena Tpybkl C y4eTOM YCTaHOBMNEHHbIX MUHUManb-
Horo npegena Teky4ecTu Matepuana, HOMUHAaNbHON TOMLLWHBI CTEHKM M HOMUHANBHOIO HapYXHOTo AMaMeTpa.

7.3.1.4 O6nacTb UcnblTaTeNbHbIX HArpy30K MchbiTaTenbHOro obpasyua (Npy TeMnepaType OKpy»KatoLLen
cpenbl v Npw NOBLILLEHHON TeMnepaType)

Pacdet TLE npu TemnepaType okpyxaiolwen cpeabl U Npu NoBbILEHHOW TeMnepaType BbINOMHAT Ans
Kagoro ucneitTatensHoro obpasua B COOTBETCTBUK C 4.2,

Heobxogumo yuuThIBaTh, UTO OOMYLLEHWA O OABNEHUU CMSATUS NPU NOBLILIEHHOW TeMnepaType U dak-
TuyeckoM gaeneHun cmatua no APl HaxoaaTca 3a npegenamu obnactu npumMerHenusa ISO/TR 10400:2018.

[na Toyek Harpysku npu TemnepaType OKpyXKailolen cpefbl, YkasaHHbiX B Tabnuue 7 1 Tpebyowmnx
OByxocHoro macwtabuposanus npu 80 %, koadduumeHT maclwTtabuposaHus CEE ocTaeTcs paeHbiM 80 %
He3aBUCUMO OT Toro, orpaHndeHa nu CEE npepenom Tekyyectn matepuana unu apyrum haktopom. [ns Kax-
OOW M3 TOYEK Harpysku nof BHYTPEHHUM AaBMNEHWEM, yKasaHHbIX B Tabnuue 7, TLE npu Temnepatype oKpy-
arlLLel cpeasl M Npu NOBLILLEHHOW TeMnepaType HeobxoauMo nonyyaTe ABYXOCHbIM MacluTabupoBaHWeEM B
npoueHTax (90 % wnu 95 % B 3aBMCUMOCTHK OT TOro, Yto npumeHumMo) ot CEE npu TemnepaTtype okpyxatoLien
cpenbl U Npu NoBblleHHOW TemnepaType, ecnu CEE saensaetca doyHKumen npegena Tekydyectu matepuana.
Mpu 3TOM OCeBble Harpy3ku (pacTskeHue u cxatve) Heobxogumo orpaHnynTe 90 % ot CEE.

[na Kaxxgon 13 ToYeK Harpyaku, ykasaHHblX B Tabnvue 7, TLE npu TemnepaType okpy:atwLuen cpeabl 1
npw NOBbLILLIEHHON TeMmnepaTtype gomkHa beite 100 % ot CEE npu Temnepatype okpyxawLwen cpegbl U npu
noeeiLleHHON TemnepaTtype, ecnu CEE He aBnsieTca hyHKUMER Npegena TeKydecTu maTtepuana, 3a UCKIHo-
UYeHWeM Touek Harpysku, macwtabupyemsix 1o 80 % ot CEE, koTopble JOMmKHbI ocTaBaTbca Ha ypoBHe 80 %.

[na KaKgon U3 ToYeK Harpyskv Nof Hapy»KHbIM JaBleHneM, ykasaHHblx B Tabnuue 7, TLE npu Temnepa-
Type OKpy)atollen cpefbl U Npu NOBbILEHHOK TeMnepaType Heobxogumo nony4aTe OBYXOCHLIM MacluTabu-
poBaHuem B npoueHTax (90 %, 95 % wnm 100 %, B 3aBUCUMMOCTH OT TOTO, 4TO npuMeHumo) oT CEE npwu Tem-
nepaType OKpYXalLLeln cpeldbl U NpU NoBLILLEHHON Temnepatype, ecnu CEE aensetca dyHkumen npegena
TekyyecTu MaTepuana. [py 3ToM oceBble HArpy3kun (pacTsikeHue u cxatue) Heobxoagumo orpannunTs 90 % ot
CEE. [Ona kaxpgon Toukn CEE, ykazaHHow B Tabnuue 7, ABYXOCHbIR KO3 dULMEHT macluTabupoBaHust oon-
*eH cocTaBnaTte 90 % unu 95 % (B 3aBUCMMOCTK OT TOTO, YTO MPUMEHMMO), ECINIU HAPYKHOe JaBrfeHue onpe-
[eneHo Kpueoi chakTudeckoro gaeneHus cMmatusa no APl nnu kpuson dpaktudeckoro VME. [Ing ka0l TOYKK
CEE, ykasaHHo B Tabnuue 7, ABYXOCHbIA Ko3adhuLneHT macluTabupoBaHus gomkeH coctaenate 100 % (be3
MacliTabupoBaHus), ecrnv HapyxHoe OaBMNeHWe OMNpPeaeneHo KPUBOW HOMMWHAIBLHOIO OABNEHUA CMATUS MO
APl unu kpuBOM Hapy>XHOro gaBneHus ons Tpyb, cTOMKMX K cMATUO. ECnn 3TanoHHbIX KPUBBLIX HECKOIBKO,
MOXKET noTpeboBaTthca Ux oLeHka ans kaxaon Todkn CEE, ykazanHoi B Tabnuue 7, 4Tobel onpegenuTs, kakas
3TanoHHasa KpuBasi MMeeT TouKy Hanbonee BbICOKON Harpysku TLE.

Ecnu CEE®? npn TemnepaType OKpyxatLeh cpedbl onpegeneHa no KpMBoin HOMUHANBLHOIO AaBMeHWs
cMaTKA no API (kpuBoid 28) Unn No KPUBOW HAPYXXHOTO AaBneHus ans Tpyd, CTOMKMX K CMATUIO NMpU TeMnepa-
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Type okpyXKatollel cpegbl (KpuBoi 33), 1 U3roToBUTENb BbIOWpaeT orpaHnyeHne cxuMatolein Harpysku CEE3
B Qlll 1O HOMMHaNbHOWM CXWMAalLLEN Harpy3kn Tena TpyObl HA OCHOBAHUKW YCTAHOBIIEHHbLIX MUHMMAaIbHOIO
npegena TekyyYecTu MaTepuana, HOMWUHAaMbHOW TOMLWMHbLI CTEHKW U HOMWHANLHOMO HapY>XHOro AnameTpa, To
cKMMatolWwasa Harpyaka TLE nomkHa 6eiTb 100 % OT cxxuMallLeil Harpyaku CEE®,

[MocnegoBaTensHOCTb UCMbLITAHUIA NPUBEAEHa Ha PUCYHKax 4—7 .

Kaxpgas TLE BknoyaeT, Kak MUHUMYM, COOTBETCTBYIOLLME TOYKM HArpysku npu TemnepaType okpyxato-
el cpeabl M MpuY NOBbILLIEHHON TeMNepaType AN KaXK4oW Cepun UCNbITaHWIA, KaK ykasaHo B Tabnuue 7. [ns
KaxJoro ucneitatensHoro obpasua Kak npu TeMnepaTtype OKpyKatoLlei cpelbl, Tak 1 NPy NOBLILLIEHHON TEM-
nepaTtype Ans KaXaoW Cepyy UCMNbITAHWIA OOMKHbI BbiTb NpencTaBreHbl OTaemnbHble cxeMbl TLE.

Kaxabil ucnbiTatensHbln obpasel gomkeH npodTty ucnbitadusa npu 100 %-HoM ypoBHE OT Harpysok,
yKkasaHHbix Ans TLE. OueHKy pesynsTaToB UCTIBITAHUIA BLIMOMHAKT B COOTBETCTBMM € 5.3.2.

Ha pucyHkax 21—24 npuBegeHbl NnpuMepsl ABYX pa3nuYHbIX TUNOB cTaHAapTHbIX TLE, Ha pucyHkax
25—32 — npumepsbl TLE gnsa TS-A v TS-B npu TemnepaType OKpyXatoLeil cpedbl ¥ MpY NOBLILEHHOR TEM-
nepatype. 3TU NpUMMepbl HE SIBMAKTCA WCYEpPNnbIBAKOWMMK, U Apyrue Tunbl TLE BO3MOXHbBI U OONYCTUMBI.
Cxembl TLE gomkHbl 66ITb 0TOBpaXeHbl Ha rpaduke TPEXMEPHOW Teky4YecTH Tena Tpybbl ucneiTaTenbHbiX 06-
pa3sLoB, paccyntaHHom B cooTeeTcTBUM ¢ ISO/TR 10400:2018, a He B npoueHTax 0T MUHUMAanNbHbIX 3a0aHHbIX
OOHOOCHLIX NapameTpoB. MaroToBuTenb HECET OTBETCTBEHHOCTL 3a AOCTOBEPHOCTbL PE3YNbTaToB MCMNbITaHUK
u onpefeneHve MUHUMAnNLHOrO AManasoHa 3KCMnnyaTalMoHHbIX XapakTepucTUK pe3bboBoro coequHeHus.

Mpumevanne — B ISO/TR 10400:2018 cm. pasgen, KOTOPbIA OTHOCUTCA K TPEXOCHOMY Mpedeny TeKy4ecTu
Tena Tpyb6bl.

OTanoHHble XapakTepUCTMKM Tena TpyGbl
uenelTatensHoro o6pasua 1 obnacTte oLeHKU
CoeaMHEeHUA

TLE noa BHyTpeHHUM
naBneHuem
Ha ocHoBaHuK 95 Y%-Hon
obnacTin oueHkK
COeMHEHURA

95 %-Han 06nacTb OLEHKK
coefuHeHns

90 %-Hasa obnacTb OLEHKK
coenHEeHNs

TLE, orpaHW4eHHas

nasneHnem
90 % ot CEE
Mo PacTsHKEeHUIO

BHyTpeHHee

[aeneHune

TLE nog BHELWHWUM
OaBneHnem
Ha ocHoBaHun 100 %-Horo
HOMWHANbLHOIO
naeneHus cmatua no API

BHelwHee

dakTnyeckoe gasneHue cmaTua no API

95 % thaKkTn4ecKkoro aasneHus
cmaATua no API
CwmsTue Tena Tpybbl
W coeauHeHuUs Ha OCHOBaHWUK

HOMWHAaNbHOMO gaBneHus
cmaTua no API

TLE, orpaHudexHas 90 % Cxatune PacTtsxeHve
ot CEE no cxaTtuio

QOceBasn Harpy3ka

PucyHok 21 — MNpumep obractu MCnbiTaTeNbHBIX HArPY30K NPU COBMNaAEHUN 3TANOHHbIX XapaKTepUCTUK Tena Tpybbl 1
obnacTtu oueHkun pessbosoro coeavHenusa n npu TLE, coctaenstowei 95 % ot CEE ona BHyTpeHHero AaesneHus
1 100 % OT HOMKWHanNLHOMO AaBneHnsa cMATUA No API 4nsa Hapy:HOro gaBneHus
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3TanoHHble XapaKTepucTUKK Tena Tpyobl
ucnelTatensHoro obpasua u obnacts oueHkKu
coefMHeHUs!

TLE non BHYTpEHHUM
DaBrneHuem

Ha ocHOBaHUKU 95 %-HoW

————— 06nacTn OUEHKN

COeMHEHMA

95 %-Hasi 0bnacTb OLEHKK
coeauHeHuns

90 %-Has obnacTb OUEeHKK
CoeanHEHNA

TLE, orpaHn4eHHas

AaBneHnem
90 % ot CEE
no pacTsHKEHUIO

BHyTpeHHee

LNaenexne

TLE noa BHeELLHUM

LOaeneHnem

Ha ocHoBaHun 100 %-Horo
HOMMUHAnNBHOMo

nasneHusa cmatusa no API

BHellHee

95 % thakTM4eckoro gaesneHuns
cmaTua no API

HomuHansHoe gaeneHue cMatua no API

TLE, orpanuyenHas 90 %

60

oT CEE no cxaTtvio Cxatve PactsokeHve

CwmsaTve Tena Tpy6Ghl

OceBas Harpyska W coeavHeHWs Ha OCHOBaHWK

HOMWHANLHOTO AABNEHUs
cmaTua no API

PucyHok 22 — lNpumep obnacTu ucneiTaTenbHLIX HArPY30K NPU COBMNaAeHUM 3TANOHHBIX XapakTepUCTUK Tena Tpyosl
1 obnactn oueHkn pessbororo coegmHeHus 1 npu TLE, coctaensatowen 95 % ot CEE gns BHyTpeHHero gaeneHus
v 95 % oT dakTnyeckoro gaeneHus cmATua no APl gna HapyHOro gaBneHus
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OTanoHHbIe XapaKTepucTUkK Tena Tpyoel
ucnblTatensHoro obpasua

95 %-Has ofnactb
OLeHKU coeauHeHWs

90 %-Has obnactb
OLeHKM CoeaUHEHWs

O6nacTb OLUEHKU CoeauHeHns
ucnblTarensHoro o6pasua

TLE nog BHYTpEHHMM
naBneHveM
Ha ocHoBaHuK 95 Y%-How
obnacTy oLeHKn
coeauHeHus

TLE, orpaHnyeHHas

90 % ot CEE
Mo PacTHKEHUID

BHyTpeHHee

[aeneHue

CmaATre Tena Tpyodsl

1 COEOWHEHWSl Ha OCHOBaHUN
HOMWHAaMLHOIo AaBneHns

cmATKA no API

CwMATHe coeauHeHns
Ha OCHOBaHWK
hakTuyeckoro VME
CmATHE COeOMHEHWUs
Ha OCHOBaHWM HOMWMHAMBHOIO

TLE, orpaHuyenHan 90 % AaBneHus cMaTus no AP
ot CEE no cxatuwo Cxartvne PactsxeHve

BHellHee

TLE nog BHeWHUM aasneHUem
Ha ocHoBaHun 100 %-Horo
HOMWHANbLHOIO 4aBneHuA
cmaTtusa no APl v 95 %-Horo
hakTuyeckoro VME

OceBas Harpyska

PucyHok 23 — MNpuMep obnacTi ucnbiTaTeNbHLIX HArPy30K MPU HECOBMaOEHMN 3TANOHHbLIX XapakTepUCTUK Tena Tpyobl
v obnacTu oueHku pessboBoro coeguHenus v npu TLE, coctaBnatowein 95 % ot CEE aons BHyTpeHHero gaBneHuns
u kombuHaumm 100 % oT HOMUHanbLHOro AasneHus cmaTus no APl n 95 % ot daktudeckoro VME ans HapyxHoro
OaBrneHus
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OTanoHHbIe XapakTepucTUkK Tena Tpyosbl
ucneiTatensHoro obpasua

95 %-Has obnacTb
OLIeHKN coeanHeHns

90 %-Hasa obnacTtb
OLIEHKU COeaUHEHUA

ObnacTb OUEHKU CoeaNHEeHWURA
ncnbiTaTensHoro obpasua

TLE nog BHYTPEHHUM
[AaBneHnem
Ha ocHoBaHuK 95 %-How
06nacTy oLeHKN
COeONHEeHWIA

TLE, orpaHu4eHHas

90 % ot CEE
Mo PacTHKEHUIO

BHyTpeHHee

[aBnenve

+ CwmsaTtue Tena Tpyobl
Ha OCHOBaHUK
haKTUYECKOro faBneHus
cmaTus no API

BHellHee
4
T

TLE nog BHeLWHUM OaBneHnem
Ha ocHoeaHuM 95 %-Horo
HOMWHanNbLHOrc AaBneHus

cmatma no APl n 95 %-Horo
dhaktuyeckoro VME

CmaATHe coeguHeHus
Ha OCHOBaHWW
= daktuyeckoro VME

CwmsATne coeguHeHus
Ha OCHOBaHWK DAKTUHECKOIO
TLE, orpaHuyenHas 90 % AasneHusi cmsTusi no API
ot CEE no cxatuto Cxatune PactsxeHune

QOceBas Harpyaka

PucyHok 24 — lNpumMep obnacTtu ucnbiTatenbHbIX HArpy3oK Npy HECOBMaAEHWW 3TaNOHHBIX XapakTepUCTUK Tena Tpyobl
u obnacTtu oueHkM pessboBoro coeanHeHus u npu TLE, cocTaensiowen 95 % ot CEE ana BHyTpeHHero gaeneHus u
kombBuHaumm 95 % ot dakTnyeckoro gasrneHus cmaTua no APl n 95 % ot haktnyeckoro VME ans HapyxHoro gaBneHus

7.3.2 MpuHUMNBI U pyKOBOOALLUE YKa3aHUA

7.3.2.1 TlpyvHUMNblI NCNbITaHWUA

KoHcTpykumio pe3sboBOro COEOMHEHUS CYMTAKOT COOTBETCTBRYHOLIEA TpeboBaHWSAM HAaCTOSILEro CTaH-
dapta ana TLE npw 3agaHHom CAL, ecnu Bce ucnbiTaTenbHble 06pasLbl MPOLLM 3Tanbl Harpyskm npu TS-A,
TS-B, TS-C 6e3 yTeyek B pe3bb0BOM COeQUHEHMN U UCMBITAHWSA NPW NPeAenbHbIX Harpy3kax, NnpeaycMoTpeH-
Hble npwn 3agaHHoM CAL.

Ecnu kaxpooe 13 npoBefeHHbIX UCNbITaHWUA npoigeHo npu ypoeHe 90 %, a nocnepyrlwmne UCNbITaHWA
npu ypoeHe 95 % He npongeHsl, TO pe3bboBoe coefUHEHUE COOTBETCTBYET YCTAHOBMNEHHOMY YPOBHH OLEHKH
npu ypoeHe 90 %. Ecnu kaxgoe n3 npoBefeHHbIX UCMNbITaHUI npongeHo npu ypoBHAx 90 % n 95 %, To pe3b-
foBoe coefMHeHWe COOTBETCTBYET YCTaHOBMNEHHOMY YPOBHIO OLIeHKM nMpu ypoBHe 95 %. TpeboBaHus K ucnbl-
TaHWsIM WM NocnefoBaTeNbHOCTL UCMBITAHUIA NPUBEAEeHbl Ha pucyHkax 4—7. Ecniv ucnbiTaTenbHbiin obpa3sel
paspyLmacs npu yposHe 95 % 1 He no3BonsaeT NpogorkaTe MCNbITaHUS NPW NpeaenbHbIX Harpyskax, cnegyet
W3roTOBUTb EMY Ha 3aMeHY HOBbIA MCMbITATENBHEIN 0bpa3ey Ana 3aBeplleHus UcnbiTaHui. [na 3amewato-
LLero ucnelTatensHoro obpasua HeobxoanMMo ucnonbL30BaTh ykasaHHbIn FMU u Harpes, ogHako He TpebyeTtcs
NPOBOAMTL UCMBITAHWE HA TEPMETUYHOCTE Nepes UCTLITAHUSIMWA Ha NpeferbHbIE HarpyaKu.

7.3.2.2 YKasaHus no npoBefeHnio UCbITaHU

WVcnbiTaTenbHble Harpy3km gosmkHel cocTaensaTe 100 % ot TLE. MaroToBuTens HeceT OTBETCTBEHHOCTb
3a nonHoe onpegenexdve CEE gna ceoero n3genus. B Tabnuue 7 npyvBeaeHbl XapakTepUCTUKN TOYEK Harpys-
KW, KOTOpbIE CNeAyEeT NCNONb30BaTh A5 CO30aHUsA Tabnuubl UCNbITAaTENBHBIX HArPY30K ONs KaXO0W Cepum uc-
neiTaHui. [Mpy pacueTe 3TanoHHbIX XapakTepPUCTUK Tena Tpybbl TakkKe MOXHO MCMNONbL30BaTh npunoxeHue D.

Mpu ncnbiTaHusix KOMBUHMPOBaHHON Harpyskoi obliee oceBoe ycunue F, ABNAETCS CYMMOW OCEBOO
yCUNUS, CO34aBaeMoro Harpy3oyHbIM YCTPOMCTBOM F, 3KBUBANEHTHOIO OCEBOro ycunus usrnba Fy, u oceson
Harpysku oT gaBneHus (Npy Hanu4umn). Kpome OaHHbIX, TpebyeMblx HacTOALWMM CTaH4apTOM, M3roTOBUTENb
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OOIMKEH 3aperncTpupoBaTth M ykasatb B NPOTOKOMNE Apyrie gaHHbIe, KOTOPbIe OH COYTET CYLLEeCTBEHHbIMK NS
3TOro McnbiTaHusa. [Ana pernctpaunmn yTedek, BO3HWUKLLUX B XO4€ UCMbITaHWUSA, UCNOMNb3YT (POpMbI, NpUBEaEH-
Hble Ha pucyHkax B.8 u B.9.

Cepuio ucnbiTaHWiA cnegyet NpoBOOWTL MOCNeOoBaTeNbHO Yepes atanbl Harpy3ku, 3afaHHble ans ce-
PUK UCMbITAHWA Ha OCHOBaHWK npumMeHsieMmoro CAL, 1 ¢ nogaepXaHnem Harpy3ku B KaXJon ToUKe B TeYeHue
3a4aHHOro BpemMeHu BblAepXkW. ToYkM Harpysku gaBreHMem npegHasHadeHbl ANA OUEHKW repMeTUYHOCTH,
NoaTOMY BpeMs BblAEpXKU UCMBITAHUSA HAYMHAETCSl C MOMEHTa AOCTUXKEeHWA 3aaHHbIX Harpysku, gasneHus u
TEMNEpPaTypbl, NPU 3TOM BbITECHEHWE OOMKHO OCTaBaThCsA CTabunbHbIM BO BPEMS BCEr0 Nepuoaa BbIAEPKKN.
ToukM Harpysky 6e3 gaBrneHus U TOHKWM Harpysku C ABYXMWHYTHOW BbIAEPKKOW ABMAKTCS TOYKaMW Harpysku
Ha KOHCTPYKUMIKO, N03TOMY cTabunusaumns BelTecHeHUsA He TpebyeTcs. B npunoxernunn D npuBegeHsbl NpuMeps!
pasnuyHbIX rPaUKoB HaArpPy30K AN KaXK40N cepun ucnbiTaHnin. Kputepun npuemkn repMeTUYHoOCTH nof gas-
neHnem npueeneHsl B 8.3.

VMcnbiTaHua MoryT nepyMoguyecku NpepsLiBaTsCs B NiobOoN MOMEHT BpEMEHMW NMyTEM CHATUS BCEX HAarpy3okK
W CHWXEHWA TEMMepaTypbl, HANPMMEP Ha HOYb UNK Ans peMoHTa obopygoBaHus. MNMocne 3Toro UcnbITaHms
OOMKHBI BO30OHOBNATLCS Ha 3Tarne Harpys3ok, CrnefylLlnMm 3a nNpeabiayLiuM pes3ynsTaTUBHO 3aBEepLUEHHBIM
aTanom.

[onyckaeTca OQHOBPEMEHHO WCMNbITEIBATE HECKONBKO 0BpasLoB B CEPUKM UCMLITAHUA TONBKO MPU UC-
neiTaHuax cepun C. Ecnn ucnsiTaHnsi NpOBOAAT CEpUAMMW, NPUKINaAbiBaeMble OCEBbIE HArPY3KN AOMKHbI BbITh
HanbonbLMMK TpebyeMbIMK ANs Kaxaoro obpasua B cepuu. PacueTHble JaBNeHUa cnegyet NpUMEHATb He-
3aBMCMMO K KaxJoMmy obpasuy Ha OCHOBaHWUM NPUMOXEHHOW OCEBOW Harpy3ku, TpebyemMol Ans OOCTUKEHUS
COOTBETCTBYHLLEro YPOBHA HanpskeHua Ha kaxaom obpasue.

WcneiTanmsa B cepusax TS-Au TS-B He cnegyeT npoBoguTh Ha HECKONbKMX obpasuax, Tak Kak obe cepum
UcnbITaHWIA NpegnonaratT NPUNOXKEHWE CHUMAKLLNX HArpy3oK, Npy KOTOPbIX AEMOHCTPUPYETCH, Y4To pe3bbo-
Bble COEAMHEHUSI MOTYT BblTb NEerko neperpy»eHsbl UK gaxe paspyLUeHbl.

WMcnbiTanua B kBagpaHTax |l u Il moryT notpeboBaTts cneumansHOro KpenneHns Ans NpeaoTBpaLLeHuns
npornba M3-3a NOTeHUManbHO BLICOKOW CKUMAIOLWEN Harpy3Kku.

7.3.2.3 Harpes ncneiTatensHoro obpasya

Mepen ncrnblTaHMeM Ha repMEeTUYHOCTb UCMbiTaTenbHble 0Opasybl NoABEpPraT Harpesy NPy MUHUMAanb-
HOW TemnepaTtype, ykazaHHou B Tabnuue 1. B HacToseM cTtaHaapTe He NpeycMOTPeHO NpoBeAeHWe UCHbI-
TaHW NpW NOBLILLEHHOW TeMMepaType nocne UCNbITaHWUA HapyXHbIM JaBreHUeM Npu TemnepaType oKpyxato-
wer cpeabl. OgHako ecrnv Nocne NepeBoHavyanbHOro Harpeea NPoOBOLAT UCNbITAHWUE NPW HAPYXXHOM OaBneHuu,
npu Temnepartype oKpyxawllen cpedbl ¢ NocneayownuMy AONONHUTENBHBIMW UCTBLITAHUSAMK MPK MOBbILLEH-
HOW TemMnepaType, UCNbITaTenbHbIn 06pasel, NoABepratoT ONONHUTENBHOMY Harpeey.

Ha wcnbiTatensHOM obpasue OoMmKkHbl BbiTh pa3melleHbl TEpMONapsl cornacHo TpeboeaHusmmn 5.10.2.
lMokasaHwa TepMonap, CMNOomNb3yeMblX NPU HAarpeBe, AOMKHbl COOTBETCTBOBaThL TpeboBaHMAM K TeMneparype,
npvBedeHHbIM B Tabnvue 1, unu npesbiwath ux. CpegHss TeMmnepaTypa AOMKHa COOTBETCTBOBaThL Temnepa-
Type, NpuBeAEeHHOR B Tabnuvue 1, unun npeBbilLaTh ee; Npu 3TOM TepMOnapbl AOMKHbLI HAXOAUTLCS B Npegenax
3aaHHbIX JOMYCKOB.

HarpeB BbIMONHAT B COOTBETCTBMM CO CNEayLWMMM TpeboBaHUaMM:

a) ucnbiTatensHble 00pasusl Ana TpyBbl HAPYXKHBIM OUameTpoM MeHee 244 48 mm cnefyeT noaeepratb
HarpeBy CyMMapHO B TE4EeHUEe MUHUMYM 12 y;

b) wcnbiTatensHble 0bpa3ubl Ans TPyObl HAPYXHBIM AnameTpom 244 48 mm n Gonee crniegyeT nogeep-
raTb HarpeBy CyMMapHO B Te4EHUE MUHUMYM 24 4.

[aHHas npouenypa cHUXaeT fderasauuio pe3bboBo cMasKku, KOTopas MOXeT 0Ka3aTbes YTEeYKon, 1 obe-
creynBaeT 3KCMNyaTauuoHHbIE XapakTepucTKku pe3bboBo cMasku B Hanbonee HeBnaronpUATHbLIX YCIOBUAX.

[na tabnuukl 7, ecnuy Todka Harpysku LP 14,90 TLE® npeebiwaeT 90 % ot CEE?, BHyTpeHHee faBneHue
cnegyeT orpaHnynTb go 90 % ot CEE2.
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7.3.3 UcnbiTanuna TS-A. PacTsixkeHue/cxxatue M BHyTpeHHee/HapyXHoe gaBneHue

7.3.3.1 Obwue nonoxeHus

Llensmu neneitaHuin TS-A aenaiTca NpubnukeHne K npefernbHbIM YCOBUAM 3KCMNyaTaLMmM U ycKope-
HWe NoTeHUManbHOW YyTEeYKM NyTeM NPUNOXKEHUA HAPYKHOMO UNW BHYTPEHHEro OaBfeHus, a Takke pacTarmea-
folLle unu cxkxumatolen Harpysku. Harpyxenue ons CAL | 1 CAL |l npoBogAaT npu Temnepartype oKpy:xarLlei
cpenbl, a ana CAL Il u CAL IV — v npy TemnepaType OKpy>katoLLein cpedbl, U NP1 NOBbILUEHHON TeMnepaType.

Mpumeuvanne — MNpunoxenve narnbaroen Harpy3Kn B JaHHOW CEPUM UCMbITAHWIA HE NMPeayCMOTPEHO.

7.3.3.2 NpvHUMNBI UCNbITAHUIA

MenbiTaHua TS-A cocToAT U3 Tpex YacTen:

1) npu noBblWeHHOW TemnepaTtype (Ha ypoBHe 90 %);

2) umknel Ql—Qlll (Ha yposHe 90 %);

3) npu Temnepatype okpyxatwLien cpegbl [Ha yporHe 90 % v (unu) 95 %].

WcnbiTanua no Tpem Yyactam TS-A 3aBucart oT BeibpanHoro CAL. Mpu npoBeaeHUU UcnbITaHuA TS-A
NPy NOBLILEHHON TeMnepaType KOMOUHaL Mo HarpyskM BHYTPEHHUM JaBNeHWeM/0CeBOi Harpy3ku U Harpy3Kku
HapyHblM JaBNeHWeM/OCeBOIM Harpy3k MPMMEHSIOT N0 YacOBOW CTPesiKe U NMPOTUB YacOBOW CTPENKM BOKPYT
TLE B kaxgom 13 veTbipex kBagpaHToB. [Ang ucneitanun TS-A ¢ unknamu QI-Qlll Harpy3ku noBTOPSAT LMKITW-
YeCKM OT TOYKM Harpysku 13Cycle umkna Ql npu Temnepatype Ao 65 °C BKMOUYNTENBHO [0 TOYKM HArpyskm 22,
uwkna Qlll npu noBbiWeHHoW TemnepaTtype. [Ansa ucneitaHnia TS-A Npyu NOBLILLEHHOW TeMNepaType W LIMKIOB
QI—QIll meTogpb! BLISIBNEHWS yTe4eK Npu TemnepaType OKpyKaloLllel cpeabl MOryT He NoaxoauThb, MO3TOMY B
KayecTBe MeToa BbiIBNIeHUA YTedku NPUMEHSIOT MeTo nepenafa gaBneHUs Ha YNNOTHUTENbHOM 3feMeHTe.
MeToab! BbiABNEeHUs: yTeHeK Npy TeMnepaType OKpyatoLlei cpebl, NprMeHsemble Ans ucneitaHuin TS-A npu
TeMnepaType OKpyxawLlen cpeabl, obecneymBaT TOYHOCTL, HEOBXOAUMYO NS NMOATBEPXKAEHWNSA repMeTuny-
HOCTW, ocoBeHHO Nocne UCMbITaHNA Npy NoBbiWeHHon Temnepatype (ana CAL I v IV). Ons vcneitanuin TS-A
npy TEMMNEPATYPE OKpYXawllen cpefbl KOMBMHALMM HArpy3ku BHYTPEHHUM OaBrneHUeM/OCeBOM Harpysku u
Harpysku Hapy>KHbIM AaBleHUeM/0CeBOM Harpy3ku NPUMEHSIT N0 YaCOBOW CTPENiKe U MPOTHUB YacOBOW CTper-
K BOKpYr TLE B Kawaom M3 YyeThbipex KBagpaHToB.

7.3.3.3 Pacuert vcnbiTarernbHbIX Harpy3ok

7.3.3.3.1 Onsa onpegeneHna UcnbiTaTeNbHbIX 06pa3sULoB, B OTHOLIEHUM KOTOPbIX HeoBxoguMo npose-
OeHWe ucnbiTaHua TS-A, MCNonb3yKT OaHHbIE, NMpUMBEAEHHBIE B Tabnuue 1 1 Ha pucyHkax 4—7; ana onpe-
OEeneHnsl TOMEK Harpy3Kn pyKoOBOACTBYKTCA Tabnuvuen 7; ons onpefeneHus atanoe Harpy3ku ans CAL 1w
CAL IV — Tabnuuen 8; ana onpegeneHusa atanoB Harpyskk gns CAL | v CAL || — tabnuuen 9. Mpumep rpa-
huka Harpysok npueeneH B npunoxeHnn D. Mcnbitanma TS-A gna CAL | n CAL |l npoBoasiT ¢ orpaHMyYeHHbIM
KONMYEeCTBOM LMKITOB (CM. PUCYHKW 4 1 5 COOTBETCTBEHHO).

7.3.3.3.2 WNcnwiTatensHble 06pasubl NogBEPratoT CregyLwnM eACTBUAM:

a) onpedensT Harpy3ku TS-A npu TemnepaType OKpyKatoLlei cpebl 1 Npy NoBbILLEHHOW TemMnepary-
pe B COOTBETCTBMMK C Tabnuuen 7;

b) ncnonbays pac4eTsl, NpUBeAeHHbIE B Ka4eCcTBe npumMepa B npunoxeHun D, onpefenstoT OceBble Ha-
TPY3KW 1 HarpyskyM BHYTPEHHUM JaBMeHWneM 4118 TOYeK Harpysku, ykasaHHbIX Ha pucyHke 25 anst ypoBHs 95 %
npy TemnepaType OKpyXaloLleh cpedbl, Ha pucyHke 27 ansa yposHsa 90 % npw TemnepaTtype OKpyxatLlen
cpenbl, Ha pyucyHke 28 ans ypoBHA 90 % npw NOBLILIEHHOW TeMnepaType;

C) NpOBOAST MCNbITaHUs B cooTBeTcTBUM C 5.8 1 5.10 1 B cooTBetcTBMM ¢ Tabnuuein 8 ana CAL Il n
CAL IV unn tabnnuein 9 ans CAL | u CAL Il v npunoxenuem D;

d) cnepsT 3a Tem, 4tobbl ana CAL IV mexay uuknamm Qlll n Ql ctabunuanpoBaHHan TemnepaTtypa B
QIlll 6eina 180 °C, a ctabunuaupoBaHHas TemnepaTypa B Ql — He Bbilwe 65 °C, npu 3TOM TeMnepaTypa Kax-
4o TepMonapbl gomkHa ObiTe Huxke 65 °C. Temnepatypy QI hMKCUPYIOT B NPOTOKOME U NPU HarpyKeHuu B
QI yunTeIBaOT BO3OENCTBUE TEMNEPATYPLI Ha NMpenen TeKy4decTn Npu pacyeTe NpUKNagbiBaeMOW Harpyaku.
Ecnuv usmepenue npegena Teky4ecTtu npu ctabunuanposaHHon TemnepaTtype QI He BbINONHEHO, AONycKaeTcs
NUHENHasA MHTEPNONSALMSA 3HaYeHUA Npegena TeKky4ecTu, U3MePeHHbIX NPU TeMnepaType OKpYXatLLeh cpebl
¥ MPW NOBLILEHHOW TemMnepaType;

e) peaynbratbl Ana TS-A 3anucbiBalOT B COOTBETCTBUM C (POPMON, NpMBeaeHHON Ha pucyHke B.8, B npo-
TOKOMe UCMbITaHWA pe3bboBOro COeAUHEHUA Ha rePMETUYHOCTD;

f) ouenuBatoT TLE gna TS-A nyTeM NpUMEHEHWA TOYEK HArpy3ku, NPeacTaBNEHHbLIX HIBKE U HA PUCYH-
ke 25 gnsa ypoBHs 95 % npu TemnepaType OKpy>KatoLLen cpedbl, Ha pucyHke 27 ansa ypoeHs 90 % npu Temne-
paType OKpyXatoLLlen cpeabl, U Ha pucyHke 28 ans ypoeHa 90 % npu NoBLbILIEHHOW TeMnepaType.
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7.3.3.3.3 MNpwu npumeHeHnn Tabnuubl 8 Heobxogumo cobntogaTe cregyolmMe pekoMeHaaunm:

a) ecnvn obulas pactarmsaioLlas Harpyska B LP 15, npesbiwaet 06ulyio pactarusaoulyo Harpysky s LP
14, cneayet ucnons3oeats LP 14 ;

b) ecnu obwan pactarvsatowas Harpyska B LP 15,90 npesbiwaeT obLy0 pacTArMBaiowlyo Harpysky B
LP 14a90, criegyert ucnons3osats LP 14390;

c) ecnu obuwas pactarnearwan Harpyska B LP 15,95 npesbiiaeT obuiyio pacTarnearoLLyio Harpy3ky B
LP 14,95, cneayet mcrnonbsosate LP 14,95.

7.3.3.3.4 Mpwu npumeHeHun Tabnuubl 9 Heobxoaumo cobrnitogate cregylolwmne pekoMeHgannm:

a) ecnu obuwas pactarveatowias Harpyska B LP 15,90 npesbiwaeT o6Lyo pacTarMsaroLyo Harpysky B
LP 14,90, cnegyet ncnonbsoeats LP 14,90;

b) ecnu obwan pactarvsarowas Harpyska B LP 15,95 npesbiwaeT obuyo pacTarmeaowyto Harpysky B
LP 14,95, cneayet ncnonbsosatb LP 14,95,

7.3.3.3.5 Ha pucyHkax 25—28 noka3saHbl COMETaHWUA PacTArMBaloLWen Harpy3kv 1 Harpy3ku gasneHuem,
onpegenso e Kaxay NpoHyMepOBaHHYI TOYKY Harpy3kv B Tabnuue 7. Ona TS-A nopsgok npMMeHeHus To-
UYeK Harpyaku Bo BPeMS UCMLITAHWIA U YACIO pa3, KOTOPOE UCMOMNb3YHT KAXKAYH TOYKY HAarpy3ku, onpegenswT
no Tabnuuam 8 unum 9.

7.3.4 WUcnbitaHua TS-B. PacTaxeHue/cxxatve n BHyTpeHHee AaBrneHue

7.3.4.1 O6wme nonoxeHus

Llenbto ncnbitaHma TS-B siBnsietca npubnukeHwe k npefaernbHbIM YCNOBUAM 3KCMAMyaTaumm M ycKope-
HWe NOTEHUMAaNbHON yTeYKN NyTEM NPUIMOKEHWUS BHYTPEHHErO AaBMeHWUA U PpacTArMBaOLLENn U CXXUMatoLLen
Harpy3sku Npy NOBLILIEHHOW TEMMepaType U (UnW) Npu TemnepaType OKpyKawllen cpedbl, C NMPUNOXKEHUEM
marnbaroLLen Harpy3ku unu 6e3 Hee. NpumeHsiemblin U3rMb ABNSETCA NMOCKUM M MPUBOAUT K MakCUMAarbHbIM
BOMOKOHHbIM HanpsikeHusam VME, orpaHuyerHbim TLE.

7.3.4.2 TNpyHUKMNBI UCTMBITAHWUIA

WMcnbiTanua TS-B gensaTt Ha Tpu YacTu:

1) npu TemnepaType okpyxawLei cpeabl 6e3 narnba [Ha yposHe 80 % u (unu) 95 %];

2) npw NoBbILLEHHON TeMnepaTtype ¢ n3rnbom (Ha ypoeHe 90 %);

3) npu TemnepaType OKpy}xatLLel cpeabl ¢ u3rnbom [Ha ypoeHe 90 % un (unu) 95 %].

BeinonHeHue Tpex yactei TS-B 3aBucut oT BoibpanHHoro CAL. [na ncnbitaHuii TS-B koMbuHayuo Ha-
rPY3KW BHYTPEHHUM AaBreHneM/0CeBOon Harpysku NPUMEHSIOT MO YaCOBOKW CTPEnKe U NPOTUB YacoBOW CTpen-
kv Bokpyr TLE B kBagpaHTax Ql n Qll. MNepen npunoxeHnem usrnbaroLllein HarpysKn oCeByH Harpysky yMeHb-
LWAKT Ha BEMUYMHY, SKBUBANEHTHYIO Harpyske npu narmbe HapyxHoro guameTpa TpyObl, COOTBETCTBYIOLLEN
3annaHupoBaHHOM U3rubarLlen Harpy3ke, Takum obpazom, YToOkl YPOBHUW HArpy3ku 40 U NOcrne NPUMEHEHWA
n3rnba Bbinm 3KBMBANEHTHLIMU.

Ta6Gnuua 8 —TS-Aana CAL IR wn CAL IV

3ran Harpysku Touka Harpyaku Temneparypa Bpemsa BblAepKKM, MUH Hanpaenenue
i 0 Harpes — —
2 10, 2
3 12,
4 13, 5
5 14,
6 15;
7 16, 60 Cccw
180 °C Cm. pucyHok 28
8 17, (ypoBeHb 90 %)
9 18, 10
10 19,
1 20, 10°
12 21, 2
13 0 —
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3Tan Harpy3aku Todka Harpyaku Temnepatypa Bpems BoigepKkM, MUH HanpaeneHve
Mepexon ¢ BHYTPEHHEro AaBneHUs Ha HapyKHOe AaBneHue
14 215 2
15 22, 60
16 23,
17 24
E 10
18 25,
19 26,
20 27, 2 ccw
180 °C Cwm. pucyHok 28
21 26, 10 (yposerb 90 %)
22 25,
23 24, 60
24 23
- 10
25 22,
26 21, 2
27 0 —
MNepexon c HapyHOro gaBneHus Ha BHyTPEHHee AaBneHune
28 214 2
29 20, 10P
30 19, 10
31 18, 60
32 17
33 16, 10 ccw
180 °C Cwm. pucyHok 28
34 15, (ypoBeHb 90 %)
35 14, 60
36 13
- 10
37 12,
38 10, 2
39 0 —
Uuknsl QI-QINE
40 13Cyc|e 65 °C Bknioy.
41 22, 180 °C
42 13cycle 65 °C Bknroy.
43 22, 180 °C
44 130ycle 65 °C BKNHOY. i i
45 22 180 °C L
e (ypoBeHs 90 %)
46 13¢ycie 65 °C BKno4.
47 22, 180 °C
48 13¢ycle 65 °C BKno4.
49 22,
180 °C
50 0 —
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lpodomxerHue mabnuuyel 8

3Tan Harpysku Touka Harpyaku TemnepaTtypa Bpems BbliAEpKKM, MWH Hanpaenenune

Kownew, uuknos QI-Qlll

51 0 OxnaxageHwe — —

52 10,90 2

53 12,90

54 13,90 10

55 14,90

56 15,90

57 16,90 Temnepatypa 60 CCwW
OKpy>KatoLLewn Cwm. pucyHok 27

58 17,90 cpeqbl 10 (ypoBeHb 90 %)

59 18,90 10

60 19,90 10

61 20,90 10°

62 21,90 2

63 0 —

ﬂepexo,q C BHYTpPEeHHero gaeneHna Ha HapyXHoe gaBrneHne

64 21,90 2
65 22,90 60
66 23,90
67 24,90
10
68 25,90
69 26,90
70 27,90 TemnepaTtypa 2 CCw
OKpY>KaroLLen Cwm. pucyHok 27
1 26,90 cpenel 10 (ypoBeHb 90 %)
72 25,90 10
73 2490 60
74 23,90
10
75 22,90
76 21,90 2
77 0 —

I'!epexo,q C Hapy»XHoro naerneHnd Ha BHyTpeHHee OdaBleHne

78 21,90 2

79 20,90 10°

80 19,90 Temnepatypa 10 cw

81 18,90 OKpY>KatoLLew 60 Cm. pucyHok 27
a0 17,90 cpefbl (ypoBeHb 90 %)
83 16,90 10

84 16,90
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lMpodomxeHue mabnuusi 8

3T1an Harpy3aku Touka Harpyskm Temnepatypa Bpemsi BblAEPKKM, MUH Hanpaenexue
85 14,90 60
86 13,90
10 CW
87 12,90 Cwm. pucyHok 27
(yposeHs 90 %)
88 10,90 2
89 0 -
90 10,95 2
91 12,95
92 13,95
TemnepaTypa 10
93 14,95 OKpy3KaKLLen
cpensl
94 15,95
95 16,95 60 CCwW
Cwm. pucyHok 25
96 17,95 (ypoeeHe 95 %)
97 18,95
10
98 19,95
99 20,95
100 21,95 2
101 0 —
Mepexoa c BHYTPEHHEro AABNEHUs HAa HapyXHOE AaBrneHue
102 21,95 2
103 22,95 60
104 23,95
CCwW
105 2495 Cm. pucyHok 25
10 (yposeHb 95 %)
106 25,95
107 26,95
108 27,95 Temnepatypa 2
OKpy’KaKoLen
109 26,95 cpegsl 10
110 25,95 10
111 24_95 60
CW
112 23,95 Cwm. pucyHok 25
10 (ypoeeHb 95 %)
113 22,95
114 21,95 2
115 0 —
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OkoHYaHue mabnuupbi 8

3Tan Harpysku Touka Harpyaku TemnepaTtypa Bpems BbliAEpKKM, MWH Hanpaenenune

[Nepexoq ¢ Hapy»XHOro 4aBneHusa Ha BHYTPEHHee JaBreHue

116 21,95 2

17 20,95 10

118 19,95 10

119 18,95 60

120 17,95 10

121 16,95 Temnepatypa 10 CwW
OKpY3KatoLLein Cm. pucyHok 25

122 15,95 cpeabl 10 (ypoBeHb 95 %)

123 14,95 60

124 13,95 10

125 12,95 10

126 10,95 2

127 0 —

@ Nna CAL Il atanel Harpy3aku ¢ 40 no 50 He npoBoaAT.
b Ecnn ans AaHHOi TOUKM Harpy3ku AaBneHne OTCYTGTBYET, BPeMs BbIAEPIKKA MOXHO YMEHbLIUTE A0 2 MUH.

Ta6nuua 9—TS-Aaona CALI2u CALII

3Tan Harpysku Todka Harpysku Temnepatypa Bpems Bbigepxkl, MUH Hanpasnexne
1 0 —
2 10,90 2
3 12,90
10
4 13,90
5 14,90 60
6 15,90
Temnepatypa ccwa

7 16,90 OKpyKatoLLen 10 CM. pucyHok 27

cpenbl (yposeHb 90 %)
8 17,90
9 18,90 30
10 19,90 10
1" 20,90 10b
12 21,90 2
13 0 -
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lMpodomxeHue mabnuusi 9

OT1an Harpysku Touqka Harpyakm Temnepatypa Bpems BbiAEKKYM, MWH HanpasneHwe
Mepexon ¢ BHYTPEHHEro AaBneHUs Ha HapyKHOe AaBneHue
14 21,90 2
15 22,90 30
16 23,90
17 24,90
10
18 25,90
19 26,90
20 27,90 Temnepatypa 2 ccwe
OKpyKatoLleu Cwm. pucyHok 27
21 26,90 cpenpl 15 (yposeHs 90 %)
22 25,90
23 2490 60
24 23,90
15
25 22,90
26 21,90 2
27 0 —
MNepexon c HapyHOro gaBneHus Ha BHyTPEHHee AaBneHune
28 21,90 2
29 20,90 10b
30 19,90 10
31 18,90 60
32 17..90
33 16,90 10 cwe
Cwm. pucyHok 27
34 15,90 (ypoBeHb 90 %)
35 14,90 60
36 13,90
10
37 12,90
38 10,90 2
39 0 Temnepartypa _
OKpyKatoLLlei
40 10,95 cpenpl 2
41 12,95
10
42 13,95
43 14,95 60
44 15,95
45 16,95 10 CCcw
Cm. pucyHokK 25
46 17,95 (ypoBeHe 95 %)
47 18,95 30
48 19,95
10
49 20,95
50 21,95 2
51 0 —
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OkoHYaHue mabnuubi 9

37an Harpyaku Touka Harpyskm Temnepatypa Bpems BbigepKkmn, MUH HanpasneHue
[Nepexon ¢ BHYTPEHHErO AaBMeHns Ha HapyKHoe JaBreHne
52 21,95 2
53 22,95 30
54 23,95
55 2495
10
56 25,95
57 26,95
58 27_95 " 2 Cccw
2 Oxpé/m:nz?em CM. pucyHok 25
59 26,95 e 15 (ypoBeHb 95 %)
60 25,95 15
61 24_95 60
62 23,95 15
63 22,95 15
64 21,95 2
65 0 —
[Mepexon ¢ Hapy»XHOro AaBneHns Ha BHYTPeHHee AaBreHue
66 21,95 2
67 20,95
10
68 19,95
69 18,95 60
70 17,95
71 16,95 - 10 CwW
z OKpgm:rzl;uem Cwm. pucyHok 25
72 15,95 RE (ypoBeHb 95 %)
73 14,95 60
74 13,95
10
75 12,95
76 10,95 2
77 0 —

@ Nna CAL | atansl Harpy3ku 1 oo 39 He npoBoasT.
b Ecnn Ans 4aHHo# TOYKW HArpysKkW [aBeHrne OTCYTCTBYET, BPeMS BbIAEPHKA MOXKHO YMEHBLINTb A0 2 MUH.
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TLE nop BHYyTPEHHUM
DTanoHHbLIe XapakTepucTUKK Tena Tpybbl [AaBrneHvemM

vcnbiTaTensHoro obpasya Ha ocHoBaHuK 95 %-HOW
1 obnactb OuUeHKU coegHeHWs obnacTtu OUeHKH

coequHeHna
95 %-Has obnacTb 17495
OLIeHKN coeMHEHUs 18,95 —
90 %-Has obnacte " 1
OLEHKN COEanHERNA 18,85 /// |
§ L - TLE, orpaHn4eHHan
B 7 1 90 % ot CEE
E 20,95 "/ ] Mo PacTsHKEHMO
2 = 21,95 / i
S m “la / |
2 ' === ————
g AL
=3 H L
T 27,950,95
% = b a al
z db
@ 4
I
@ + 26,95
+ i CmATre Tena Tpyohl
3’95 T 2 U coeguMHeHWUA Ha OCHOBaHWK
22,95 24,95 HOMUHAIBHOTO QaBMeHNs

TLE, orpaHu4eHHas 90 % cmATKa no API

ot CEE no cxaTtuo TLE nop BHeluHWM gaBneHnem

Ha ocHosaHun 100 %-Horo

HOMMWHAIBHOIO OaBNEHWSA
cmaTua API

Cxarve PacTtskeHune

OceBasn Harpy3ka

Mpumevanne — Cwm. Tabnuuy 8, atanel Harpyakn 90—127, u Tabnuuy 9, atankl Harpyakn 40—77.

PucyHok 25 — lNpumep Todek Harpy3ku TS-A npu TemMnepaType OKpyXaloLlwen cpedbl Npu BenuyuHe Harpysku 95 % ot
CEE, npw coBnageHu aTanoHHbIX XapakTepucTuk Tena Tpybel u obnactu oueHkn pe3sboBoro coeguHeHns
C OrpaHuyeHveM pacTskeHua n oxatua oo 90 % ot CEE
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OTanoHHbIe XapakTepucTUKK Tena Tpyob! TLE nog BHyTpeHHUM

ncnblTatenbHOro 06paau,a AaBrneHvem
Ha OCHoBaHWUK 95 %-HoW
15,95 N

16,85 06nacTv oUeHKK

COBAMHEHUS C KpUTEPUEM
ansa CEE, He ocHOBaHHOTMO
Ha npegene Teky4ecTu

OBnacTb OUEHKWM CoeUHEHUSA
vecnbiTatensHoro obpasua

TLE, orpaHu4eHHas

90 % ot CEE
No pacTHKEHNIO

BHyTpeHHee

HaeneHue

BHelwHee

21,95

2295

23395’//

CwmsaTtne Tena Tpybbl

U COeAVHEHUst HA OCHOBaHWUK

HOMWHANBHOTO AABMNEHWS
cmATua no API

TLE, orpaHuyenHas 90 %
ot CEE no cxaruo

TLE noa BHeELUHWUM
OAaBMEeHVWEM Ha OCHOBAHUW
100 %-Hoi 0BracTy OUEeHKK Ocesan Harpyska
COeAVHEHUA C KpUTEepUem
ana CEE, He ocHOBaHHOIO

Ha npegene TeKy4yecTn

Cxatne PactskeHune

Mpumeyvyanune — Cm. Tabnuuy 8, atansbl Harpy3ku 90—127, n Tabnuuy 9, atanel Harpy3km 40—77.

PucyHok 26 — lNpumep Touek Harpysku TS-A npu TemnepaTtype okpyxarLlen cpefbl Npy Bennu4muHe Harpyaku 95 %
ot CEE gnsa sHyTperHero gaenenus u 100 % ot CEE gns HapyHOro gasneHus, npu HECOBNageHWN 3aTanoHHbIX
XapakTepucTWK Tena Tpybel 1 0bnacTn oueHKM pe3bboBOro CoefUHEHWS C OrPaHMYeHeEM PacTKEHNUA U CxaTus

0o 90 % ot CEE
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OTanoHHbIe XapakTepucTUkW Tena Tpybbl TLE nop BHYTPEHHUM
ucnelTarensHoro obpasua OaBneHneM
1 06nacTb OLEHKN COBANHEHWUSA Ha ocHoBaHuM 90 %-HoMu
oBnacTi oLeHKu

coegnHeHus
17,90
18,90
90 %-Haa obnacTb
OLEHKN COEOMHEHNA 12,90
Q
@
fu =
I
@
e £
> I
o 0
8
=
o T 10,90 & 27,90
2 4
=
= 1
[<}] =k
@
1 26,90 CwmsATHe Tena Tpybbl
1 COeOQMHEHMS Ha OCHOBAaHMK
4 HOMMWHAaNLHOMO AaBneHUs
2590
22780 23,60 4 a cmaATus no API
=+ 24,90
TLE nog BHELWHUM Cxartune PactaxeHue
NaBneHnem
Ha ocHoeaHuK 100 %-Horo Oceras Harpyaka

HOMWHAnNbHOro AaBneHus
cmaTtua no API

MpumeyaHune — Cm. Tabnuuy 8, atansl Harpy3kn 51—89, n Tabnuuy 9, atanel Harpy3km 1—39.

PucyHok 27 — lNpumep Todek Harpysku TS-A npu TeMnepaTtype okpyKatLLel cpebl npu senudunHe Harpy3sky 90 %
ot CEE, npv coBnageHuu 3TanoHHbIX XxapakTepucTuk Tena Tpybel u 0bnactu oueHkn pe3pboBoro CoegmMHeHNs
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3TanoHHkLIe XapakTepyucTUKK Tena Tpyosl
ucneiTatensHoro obpasua npu TemnepaType
oKpyxatowen cpeasl

OTanoHHble XapakTepucTukn Tena Tpybol
wcnblTatensHoro obpasua
¥ 0BnacTb OLUEHKWN coeguHeHus
Npu NOBLILLEHHOW TemnepaType

TLE nop BHYTpeHHUM
[aBneHvem

\ Ha OCHOBaHUW 90 %-HoW

A 06nacTy oLeHkm

| coeanHeHUs

| MpW NOBbILLEHHOM

/ Temneparype

19, > ili

I
20,821, / il

BHyTpeHHee

LasneHue
o
L
L]

BHellHee

/"7\ CwmsiTne Tena Tpybbl M COEOUHEHUA
25, npy1 TemnepaTtype OKpyKaloLWwen

cpenbl Ha OCHOBAHUK
HOMMHANbLHOIO AaBNeHus
cmaTna no API

—

-
——
—_—_——————

TLE nog BHELUHUM
a CwmsiTve Tena Tpybbl U coeauHeHns

aBreHvem =
Ha OCHCf:laHMM 100 %-Horo Cokatie . npu NOBLILLEHHON TeMMepaType € ABYXOCHbIM
HOMWHANbLHOIO AaBNeHns MacliTabupoBaHUEM OT HOMUHANBLHOM
cMsiTMs o API Ocesas Harpyaka [ABMEHUs1 CMATUA MO AFiI npwu Temneparype
Npwy NOBbILLIEHHON OKpyxalLen cpeabl
TeMneparype

MpumedvyaHnmnme — Cm. Tabnuuy 8, atansl Harpyaku 1—39.

PucyHok 28 — Npumep Touek Harpy3ku TS-A npu NoBbILLIEHHOW TeMnepaType npu BenuydnHe Harpyaku 90 % ot CEE,
Npy COBMaZAEHUM 3TanNOHHbIX XapakTEPUCTVK Tena Tpybbl U 0brnacTi oLeHKM pe3bboBoro coeguHeHNs

7.3.4.3 PacuyeT ucnbiTatenbHbIX HArpy30K

7.3.4.3.1 O6wue nonoxeHus

WcnbiTaTenbHble 06pasibl pe3bboBbiX COeAMHEHWIA NOABEPralT yKazaHHbIM H1Xe gencTBusiM. MHdpop-
MaLMa Ans UcnbiTaTenbHbiX 06pa3suor, Tpebytowmx nposedeHust ucnelitaHusa TS-B, npedcTtaeneHa B Tabnu-
ue 1 1 Ha pucyHKax ¢ 4—7. XapaKTepucTUKM TOHEK Harpy3ku NpueedeHsl B Tabnuvue 7; aTanbl Harpysku npu
TS-B onsa CAL I, CAL lll n CAL IV — B Tabnuue 10; stanel Harpy3ku npu TS-B onsa CAL | — B Tabnuue 11. Ons
ncnelTatenbHbix obpasuoe gna CAL I, CAL Il n CAL IV, koTopeiMm He TpebyeTcs npoeegeHusa TS-A, B Tabnu-
ue 12 nepedyncneHsl JONONHUTENBHLIE 3Tanbl Harpy3ku npu TS-B. Mpumepbl rpacuKoB Harpy30K NnpuBeaeHsl
B npunoxerHuu D. Crnegyet obpatnTb BHMMaHue Ha 1o, 4To ana CAL |, CAL I, CAL lll u CAL IV BennyuHa ns-
rmba ABnseTcs HOpMaTUBHOMW.

a) OnpegenstoT Harpy3ku TS-B npu Temnepatype okpy»xatoLlel cpeabl U Npy NoBbILLIEHHOW TeMnepaTy-
pe B COOTBETCTBMU C Tabnuueit 7.

YcTaHaBnMBaloT 3KBUBANEHTHbIE pacTArMBaloWmMe 1 CKUMatowme Harpyskn npu narnbe. MNepeq npume-
HeHveM u3rnba yMeHbLIaT JONYCTUMYIO Harpy3ky Ha Harpy3o4Hoe YCTPOMCTBO B TOHKE Harpy3ku Ha 3KBuBa-
TNIEHTHYHO OCEBYI PACTSArMBAIOLLYIO UMK CUMAOLLYK Harpy3ky. CyMMa NpuUnoXeHHbIX Harpy3ok (Harpyska ot
AABMeHUA Ha KOHUe C TOPUEeBOWN 3arnywWwKon Foep| , 9KBUBaNeHTHOe ocesoe ycunue narnba Fp, 1 HOMUHasb-
HOe OceBoe ycunue, Co3faBaeMoe Harpy3odHbIM YCTPONCTBOM F;) fomKHa BbiTe pasHoi Tpebyemomy obiue-
My OCEeBOMY YCUNuIo F, ANA TOYKW Harpy3ku. MNepea nepexoqom K cneayroulen To4Ke Harpy3km yMeHbLWarT 13-
rmb oo Hyns. MNposepsAloT HanpsxeHre VME Ha BHYTpeHHEM W HapyXHOM BonokHax. Ecnv Hanpsbkenne VME
npesbiwaet 90 % unn 95 % (B 3aBUCMMOCTM OT TOrO, 4TO NPUEMIIEMO) NPUMEHSEMOrO npegena TeKky4ecTu
MaTepuana, yMeHbLualT M3rnbaroLLyo MM OCeBYI0 Harpy3ky 40 NonyyYeHust HanpskeHus, pasHoro 90 % wnw

80

GostExpert.ru
https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

95 % (B 3aBMCMMOCTH OT TOrO, 4TO MPUEMMEMO) OT UCMONb3YEMOrO Npegena Teky4ecTn matepvana. B cnyvae
NpUMeHeHNa narnba MCNonb3yT MeHbLLEE U3 CNeayHLLKMX 3HAYEeHWUN:

1) nporu6 20°/30 m;

2) 40 % npegena Teky4decTu Tena Tpybbl npu narmbe;

3) 40 % npegena Teky4yecTn pe3bboBOro coegnHeHUs npu narnbe;

4) obwee HanpshkeHve VME, He npeebiwatowee 90 % wnu 95 % (B 3aBMCKMMOCTHM OT TOrO, YTO NpUeMne-
MO) NPUMEHSAEMOro Npeferna Teky4ecTu Matepuana B COOTBETCTBUN C 5.5.2.

b) Ona CAL | ncnonb3yoT pacyeThbl, NpYBeAEHHbIE B NpunoxeHun D B KayecTBe NpyvMepa, W Mo HUM
onpenensarT OCEBbLIE HArpy3Kkn 1 Harpy3ku oT BHYTPEHHEro OABNEHUSA ANA TOYeK Harpy3kW, yKkazaHHbIX Ha pu-
cyHkax 29 u 30 gnga ypoBHA 95 % npu TemnepaType OKpyxatollen cpedbl.

c) Ona CAL I, CAL Il n CAL IV ncnone3yoT pacueTsl, NpUBEAEHHLIE B NpunoxeHun D B kayecTBe npu-
Mepa, WU Mo HAM OMpefensiT OCeBble HArpy3kM K Harpysku oT BHYTPEHHEero JaereHus OMsi TOYEK Harpysku,
yKasaHHbIX Ha pucyHkax 29 1 30 ansa yposHsa 95 % npu TeMmnepaType okpyxatoLlein cpefbl, Ha pucyHke 31 ans
ypoBHA 90 % npu Temnepatype OKpyxatwLlei cpeabl U Ha pucyHke 32 ana ypoBHs 90 % npw NOBLILIEHHON
TeMneparype.

d) MpoBogAaT UcnbITaHWst B COOTBETCTBUM € 5.7 1 5.10 1 KOHTPONUPYHOT N3rMbatoLL Yy Harpy3Ky BbibpaH-
HbIM METOAOM, yKazaHHbiM B 5.9.3.4 n B Tabnuue 10 gns CAL Il, CAL Il v CAL IV, B Tabnuue 11 ana CALluB
Tabnvue 12 gna CAL Il v CAL lll (gns ucneiTatensHbix 06pasLoB, KOTOpLIM He TpebyeTcsa npoeedeHus TS-A).

e) PesyneraTbl 3anuceiBaloT No hopme, NpMBELEeHHON Ha pucyHKe B.8, B NpoToKone UcnbiTaHui Ha rep-
MEeTUYHOCTL pe3sboBOro coeguHeHua ana TS-B.

MpumeyaHue — [Ins Tpyb HapyxHbIM anametpom Bonee 244,48 mm Bo3amMoxHO orpaHudenune go 40 % npene-
na Teky4yecTu peabboBOro coequHeHus.

7.3.4.3.2 Tpw ucnonb3osaHun Tabnuubl 10 Heobxoammo cobrnogaTh crnegyLlmMe pekoMeHaaunn:

a) ecnu obwasn pactarvsawwas Harpyska B LP 5,80 npesbilwaeT obulyio pacTArMBaroLLyo Harpysky B
LP 4,80, cnegyet ucnone3osats LP 4_80;

b) ecnu obwasn pacTarmearowas Harpyska B LP 15,95 npesbiwaeT obwyo pacTarneatLLyo Harpysky B
LP 14695, cnegyet ucnonbs3oeatb LP 14395;

c) ecnu obwasa pacTarusaiowas Harpyska B LP 15, npesbilwaeT obLiyo pacTArMBaowyo Harpysky B
LP 14, cneagyet ucnonbaosats LP 14

d) ecnu obuias pactarvearwas Harpyska B LP 15,90 npesbilwaet obuiyto pacTarmeaoLlyo Harpysky B
LP 14,90, cneayet ucnone3osath LP 14_90.

7.3.4.3.3 TNpu npumeHeHun Tabnuubl 11 Heobxognmo cobriogaTh criefyiollMe pekoMergauum:

a) ecnu obwasn pactarnsawowas Harpyska B LP 5,80 npesbiwiaet obulyio pacTarmsaroLLyo Harpy3ky B
LP 4,80, cnenyet ucnons3oeats LP 4_80;

b) ecnu obulasa pacTtarvsauwas Harpyaka B LP 15,95 npesbiliaeT 06uiyo pacTarmsaloLLyo Harpyaky B
LP 14395, criegyeTt ucrnons3osats LP 14395;

c) ecnu obwasa pacTarueatowas Harpyska B LP 15, npesbilwaeT obLiyo pacTArMBaoLWy Harpysky B
LP 14, cnepyet ucnonbsoeats LP 14

d) ecnu obias pactarvearwas Harpyska B LP 15,90 npesbiliaet 06wyt pacTArMBaoLyo Harpysky B
LP 14,90, cnepyet ncnonesoeats LP 14,90.

7.3.4.3.4 Mpw ncnonb3oBaHumn Tabnuusl 12 HeobxogmMmo cobntofarth criegyrollne pekoMmeHgaumm:

a) ecnu oblias pactarvealwas Harpyska B LP 15,95 npesbilaet obuyto pacTarmsaoLlyo Harpy3sky B
LP 14,95, cneayet ucnonbaosath LP 14,95;

b) ecnu obwas pactarmBaowas Harpyska B LP 15, npesbiliaet obuiyo pacTArMBaloLLy0 Harpysky B
LP 14e, cnegyert ucnonb3oeatb LP 148;

c) ecnu obuiana pactarusatowlan Harpyaka B LP 15,90 npeseiuaeT obuiyio pacTarmearolLyio Harpysky B
LP 14,90, cnegyet ucnone3osats LP 14,90.

7.3.4.3.5 Ha pucyHkax 29—32 npegcraBneHbl KOMOMHAUWK pacTArMBaloLLEA Harpy3kM U Harpyski ot
OaBneHWs, onpefensoLlMe KaXayn NPOHYMEPOBaHHYH TOYKY Harpy3ku B Tabnuue 7. [Ana ucneitaHuid TS-B
nopsaaoK, B KOTOPOM NPUMEHSAIOT TOYKM HAarpy3ky BO BpeMs UCMbITAHWA, M YACHO pa3s, UCNonb3yemoe Ans Kax-
A0V TOYKKM Harpy3kv, onpegensioT no tTabnuuam 11, 12 unun 13.
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Tabnuua 10 —TS-B ana CALII, CAL Il n CAL IV

Hasr;?/;m H;ros:yﬁw e CAL Il Temepan:L Il v CAL IV e zzﬁemm HADREEE
1 1,80 —
2 2,80 —
3 3,80 —_
4 4,80 —
5 5,80 — 2 CCw
Cm. pucyHok 29

6 6,80 = (ypoBeHb 80 %)
7 7,80 —_
8 8,80 —
9 9,80 —_
10 0 — —
11 10,95 —_ 2
12 11,95 —
13 12,95 —_
14 13,95 —
15 14,95 —
s ik _ Temnepatypa Temnepatypa 5
17 16,95 — OKpy»KatoLen OKpY»KaroLen
18 17.95 — cpeqbl cpenbl
19 18,95 —_
20 19,95 —
21 20,95 — SE
22 21,95 — 2 Cm. pucyHok 29
3 20,95 — (ypoBeHb 95 %)
24 19,95 —
25 18,95 —_
26 17,95 —
27 16,95 —

5
28 15,95 —
29 14,95 —
30 13,95 —
31 12,95 —
32 11,95 —
33 10,95 — 2
34 0 — Harpes — —
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lMpodomxeHue mabnuusi 10

Temnepartypa
Ha?TagIKVI H;OHK;(M Narnb Bpohs :;'ﬂep*m’ Hanpaenenwue
Py Py CAL Il CAL Il u CAL IV
35 10, - 2
36 11, — s
37 12, —
38 13 —
- 15
39 13b, Na
40 14, — 10
41 14b, la 60
42 15, — 15
43 16, — COW
44 16b, Ha CM. puCcyHoK 32
0,
45 17, — (ypoBeHs 90 %)
46 17b, la
10
47 18, -
48 18b, Ha
49 19, —
50 19b, [a
51 20, — 102
52 20b, Oa 10P
53 21e _ 135°C 180 °C )
54 20b, Na 10b
55 20, - 108
56 19b, Na
10
57 19, —
58 18b, Oa 60
59 18, —
60 17b, Da
61 1% — 10
62 16b, Na cw
Cwm. pucyHok 32
63 16, — (ypoBeHb 90 %)
64 154 — 15
65 14b Oa
- 10
66 14, —
67 13b, Oa 60
68 13, — 10
69 12 —
E 5
70 11, —
71 10, — 2
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lpodomxerHue mabnuyesl 10

Qran Touka Narn6 Tenneparypa Bpems Bblgepxkm, Hanpaenexue
Harpyak |  Harpyaky CAL Il CAL Il u CAL IV e i
72 0 — OxnaxgeHune —
73 10,90 — 2
74 11,90 — .
75 12,90 —
76 13,90 -
77 13b_90 Ha
10
78 14,90 -
79 14b_90 Oa
80 15,90 — 60
81 16,90 —
82 16b,90 i CoW
Cm. pucyHok 31
83 17,90 — (ypoeeHb 90 %)
84 17b,90 Oa
10
85 18,90 —
86 18b,90 Oa
87 19,90 —
88 19b_90 Ha
89 20,90 — 102
a Temnepatypa Temnepatypa
90 20b,90 [a OKpy>KatoLLein OKpY>KatoLLlewn (S0
o 21,00 — cpenbl cpenbl >
92 20b,90 [a 10°
93 20,90 — 10°
94 19b,90 Oa
95 19,90 —
96 18b_90 Oa
10
97 18,90 —
98 17b,90 Oa
99 17,90 —
100 16b,90 fa 60 L
Cm. pucyHok 31
101 16,90 —_ (yposeHb 90 %)
102 15,90 —_
103 14b_90 Oa
10
104 1490 —_
105 13b,90 Oa
106 13,90 —
107 12,90 — 5
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Temnepartypa
3Tan Touka W36 Bpemsi BbIAEPKKM, HanpasneHue
HelFHysil | Hargyski CAL Il CAL lll u CAL IV MiH
108 11,90 — 5
Temnepatypa TemnepaTtypa cw
109 10,90 — OKpYy’KarLlen OKpYy>KaloLLen 2 Cwm. pucyHok 31
10 - cpenbl cpenp! (ypoBeHb 90 %)

2 Ecnuv Ana AaHHOW TOYKW Harpy3ki 4aBneHue OTCYTCTBYET, BPEMSA BbIAEPKKM MOXHO YMEHbLLUUTE A0 2 MUH.

b Ecnu ana gaHHoR ToukM Harpyakn AaBneHve oTCyTCTBYET, BPEMSA BbIAEPKKA MOXHO YMEHBLLINTE 40 5 MUH.

€ Mopsnok Touek Harpy3ku ¢ Marnbom M Bes Hero MOXXHO MeHATb TakM 0Bpazom, YTOBkl ToUKa OOHOOCHOW HArpy3Kku
Morna 6biTb NPUMEHEHA A0 NPUNOKEHUS n3rnba.

Tabnuua 11 —TS-B ana CAL |

3Tan Harpysku Touyka Harpyaku Narnb TemnepaTypa Bpems BblAEPKKM, MUH HanpaeneHue
1 1,80 —
2 2,80 —
3 3,80 —
4 4,80 —_
5 5,80 — 2 CCW
CM. pucyHok 29
6 6,80 - (yposeHb 80 %)
7 7,80 —
8 8,80 —
9 9,80 —
10 0 — —
11 10,95 — 2
12 11,95 —
13 12,95 — Temneparypa
OKpY>KatoLLen

14 13,95 — cpeabl
15 14,95 —
16 1595 — CCW

5 Cwm. pucyHok 29
17 16,95 — (ypoBeHb 95 %)
18 17,95 —
19 18_95 —
20 19,95 —
21 20,95 —
22 21,95 — 2
23 20,95 —
24 19,95 — Cw

5 Cm. pucyHok 29
25 18,95 — (ypoBeHb 95 %)
26 1795 —

GostExpert.ru
https://GostExpert.ru/gost/gost-13679-2023

85


https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

lpodomxerHue mabnuuysi 11

3T1an Harpyaku Touka Harpyakm A3rnb Temnepatypa Bpemsa BblgepkKu, MUH Hanpagsnexne
27 16,95 —
28 15,95 —
29 14,95 _
5
30 13,95 — Cw
Cm. pucyHok 29
31 12,95 — (ypoBeHb 95 %)
32 11,95 —
33 10,95 — 2
34 0 — —
35 10,95 — 2
36 11,95 —
= 5
37 12,95 —
38 13,95 —
15
39 13b_95 Oa
40 14,95 — 10
41 14b_95 Oa 60
42 15,95 — 15
43 16,95 —
2 Temnepartypa CCW
44 16b,95 Oa OKpyKaroLLer CM. pucyHok 30
cpenpbl (ypoBeHb 95 %)
45 17,95 —
46 17b,95 Oa
47 18,95 --
10
48 18b,95 Oa
49 19,95 —
50 19b,95 Oa
51 20,95 —
52 20b_95 Oa
53 21,95 — 2
54 20b,95 Oa
55 20,95 -
10
56 19b_95 Oa
57 19,95 — cw
Cwm. pucyHok 30
58 18b,95 Ha - (ypoBeHb 95 %)
59 18,95 —
60 17b,95 Oa
10
61 17,95 —
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3Tan Harpysku Touka Harpy3aku M3arnd Temnepatypa Bpems BblaepKKM, MUH Hanpasnexune
62 16b,95 Oa
63 16,95 —
64 15,95 — 10
65 14b,95 Ha
66 14495 _ Temnepatypa cw
67 13b,95 Oa oKpy>xatoLLen 60 Cm. pucyHok 30
68 13,95 o cpenpl 10 (ypoBeHb 95 %)
69 12,95 —
5
70 11,95 —
71 10,95 — 2
72 0 — —

Tabnuya 12— JononHutensHble TpebosaHua k TS-B ana CAL Il u CAL lll (ana ucneitatensHbX 06pasLor pe3abboBbIX
coegvHeHnn, He Tpebylolwmx npoeegeHnsa TS-A)

3T1an Harpysku Touka Harpyaku N3rub Temnepartypa Bpems BbIOEPKKMA, MUH HanpasneHue

1 10,95 — 2

2 11,95 — 5

3 12,95 —

4 13,95 —

- 15

5 13b,95 Ha

6 14a95 — 10

7 14b_ 95 Ha 60

8 15,95 —_ 15

9 16,95 —

10 16b,95 Ha

u 17574 — Temnepatypa CCW

12 17b,95 Da OKpy’KatoLLen Cwm. pucyHok 30

13 18,95 — cpenbl (ypoBeHb 95 %)
10

14 18b,95 Oa

15 19,95 —

16 19b,95 Ha

17 20895 —

18 20b,95 [a

19 21,95 — 2

20 20b,95 [a

21 20,95 —
10

22 19b,95 [a

23 19,95 —
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OkoHYaHue mabnuubi 12

OTan Harpyaku Todka Harpy3akn N3rnd Temnepatypa Bpems BblaepKKn, MUH HanpagsneHve
24 18b,95 Oa
60
25 18,95 —
26 17b,95 Oa
27 17,95 —
28 16b_95 Oa
29 17,95 — 10
30 15,95 —
Temnepatypa Cw
31 14b_95 Oa OKpy>xatoLlen Cm. pucyHok 30
cpenbl oBeHb 95 %
32 14,95 — PeR e ®
33 13b,95 Oa 60
34 13,95 — 10
35 12,95 —
2 5
36 11,95 —
37 10,95 — 2
38 0 Oa —
OTanoHHblIe XapakTepuCcTUKV Tena Tpy6bl
WUCNbITATeNIbHOMo Oﬁpasua TLE Ha ocHOBaHuu
1 0BnacTb OLEHKM COeMHEHUS 1505 95 % 1o oBnacthn
16,95 a 14,95 OLeHKN coeauHeHna
95 %-Has obnactb Vg ln . 13,85
OLIEHKM COEAVHEeHWs 18,95 ,—-""_'_5 EI)"‘“‘---..__
6,80 2 4,80
90 %-Has obnacTb i a / ./ \\
OLIeHKU coeaunHeHua\ 19,95 /// 12,95
et 7,80 \
g e J/ . 3,80 11,95
é 20,95 72 8,80 / 2,80 l TLE, orpanudenHas
) E‘ 21,95 // /9 80 /1 80 / 90 % ot CEE
s 4 a a No PacTsKEHUHD
[} o / . o / 1 1
(0]
T
8 10,95
3
[4}]
I
i}
TLE, orpanuyeHHasn
90 % ot CEE Cxatue PacTsxeHue

no CXKaTu

QOceBasn Harpyska

MpumeyvyaHue — CMm. Tabnuuy 10, atanel Harpy3skn 1—33, 1 Tabnuuy 11, atansl Harpyaku 1—34.

PucyHok 29 — lNpumep Todek Harpyaku TS-B npu TemnepaType okpyxalolwwen cpebl Npy BenuuuHe Harpyskn 95 %
ot CEE npwu coBnageHnn atanoHHbIX XapakTepncTuk Tena Tpybbl n obnactu oueHkn pe3sboBoro coeguHeHns
C orpaHuyeHvreM pacTsxeHusa u cxatua go 90 % ot CEE
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OTanoHHble XapakTepucTUKX Tena Tpybbi

WcnblTaTenbHoro obpasua
1 0BNacTk OLUEHKW COeaMHEeHNA

TLE Ha ocHOBaHWK
95 %-Hoin obnacTu
OUEHKN coeuHeHns

95 %-Hana obnacTtb
OLIEHKW COeanHEHWA

90 %-Has obnactb
OLIEHKM COedWHERWS

)]
5]

TLE, orpaHu4yeHHasn

90 % ot CEE

% N0 PacTAHKEHWUH
5]
é T Yepramu o6o3HaqeHbl
= 1 SKBMBANEHTHbLIE
g | uarubarowme Harpyaku 10,95
= =] L
5 -
[4h)
T -
m -
TLE, orpanu4eHHas
90 % ot CEE Cxarve PacraxeHue

AOCHATING OceBas Harpyska

MpumedvyaHune — Cm. Tabnuuy 11, aTanel Harpy3kn 35—72, U Tabnuuy 12, atansl Harpy3km 1—38.

PucyHok 30 — lMpumep Tovek Harpysku TS-B npu TemnepaType okpyaloLen cpefbl ¢ M3arubom npu BenuyuHe Harpysku

95 % ot CEE npw coBnageHun 3TanoHHbIX XapakTepUCTUK Tena Tpybel n obnactu oueHkn pe3sboBoro coeguHeHUsA
C OrpaHu4eHneM pacTskeHua n coxatua go 90 % ot CEE
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OTanoHHbIe XapakTepucTUkM Tena prsbl
ncnbiTaTenbHOro oﬁpasu,a

TLE Ha ocHOBaHUK

1 06MacTb OLEHKWU COBOUHEHNS 90 %-Hoi obnactu
16.90 15580 OLEHKW COEIUHEHMS
s 14,90
17,90 16b,90
18,90 = 14b,90 13,90
90 %-Has o6nacTb 117b,90 .
—— 13b,90
OLIEHKW CoeanHEeHWA 19,90 185,90 | i
] Ir 12,90
T 20,9 1
) & 19ba90 11,90
2 B 219 1
i » 2a T 10,90
ol o 1
& T T T II T T T T T T

Yepramm 0603HAYEHDI
3KBMBAaNEeHTHble
uarnbaroLLme Harpysku

BHellHee

Cxatuve PactsxkeHune

OceBas Harpyska

Mpumevyanne — Cm. Tabnuuy 10, atanel Harpyakm 72—110.

PucyHok 31 — lMpumep Touek Harpy3ku TS-B npu TemnepaTtype okpyatolei cpefbl ¢ M3rubom npu BenMYUHe Harpyskm
90 % ot CEE, npu coBnageHun aTanoHHbIX XapakTepyucTuk Tena Tpy6el n obnactu oueHky pe3sboBoro coeguHeHns
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OTanoHHLIe XapakTepucTUKK Tena Tpyobl

ucnbiTaTensHoro oGpasya 1 obnacTb OLEeHKM
COEAMHEHUS! NPV TEMMEPATYPe OKpyXatLwei

3TanoHHbIE XapakTepucTUkK Tena Tpybhbl cpensl
ucnblTaTensHoro o6pasua 1 06nacTe OLEHKU TLE
COBAMHEHUS NPY MOBLILIEHHON Temneparype 16, 15, Ha.ocHOBaHUM
——— 14, 90 %-Hoit obnacTn
=~ -~ OLIGHKM
- ~ 43 COeaMHeHus
L] ./ ¢ NpW NOBbILIEHHON
I 14be \ TemMneparype
1;, }
@ = \ \ 12e
z \
I
2 e
. 5 | 10,
: © Lt
@ 1 1 1 1 1 1 1 '/ 1
5 T T
L]
=

Yepramu 0603Ha4eHs!
3KBMBANEHTHLIE
narubarollme Harpyskm

BHellHee

—

————— e ——

Cxatve PactsikeHue

OceBas Harpyaka

MpumeuvyaHnune — Cwm. Tabnuuy 10, atanel Harpy3km 34—71.

PucyHok 32 — lNpumep Todek Harpy3ku TS-B npu noBeILWEHHON TeMnepaType ¢ uarnbom npu senuuuHe Harpysku 90 %
ot CEE, npv coBnageHuu 3TanoHHbIX XapakTepucTuk Tena Tpybel u 0bnactu oueHkn pe3pboBoro CoegmMHeHNs

7.3.5 UcnbiTanua TS-C. TepMOUMKIIUYECKNE WUCMNBITAHUA C pPacTAXEHUWEM W BHYTPEeHHUM OaB-
neHuem

7.3.5.1 Obwme nonoxeHusa

Llensmu TepMUYeCKMX M MEXAHUYECKUX LIUKMUYECKMX UCTIBITAHWIA NPy TEMMNepaType OKpy:KatoLlen cpebl
ABMSTCA NPUBIMKEHNE K YCNOBUAM 3KCNNyaTauMm M YCKOPEHMEe NOTEeHUWanbHOM YTeYKN NyTeM NpoBeaeHns
TEPMUYECKUX LIMKITNYECKUX UCTIbITAHWUIA NPKU BO3AENCTBUM Ha pe3bboBOE coeJMHEHME OCEROM pacTArMBaLLEN
Harpya3kv v Harpysku oT BHYTPEHHETO AaBneHus.

7.3.5.2 TpUHUMKNBI UCNbITAHUIA

McnbiTanme TS-C HauymHaeTcsa ¢ OeCATUM TEPMUYECKUX LMKIOB W 3aKkaH4MBaeTCA NATbI LMKIaMu OaB-
NeHWs — pacTsKeHWs Npy TeMmnepaTtype Huke 35 °C. Tepmudeckun umkn npegcrtaenaeT coboil nepexod ot
MakCMMarnbHOW TeMnepaTypbl 4O MWUHMMAIIbHOW TeMnepaTypbl U 06paTHO K MakcumarbHOW TeMnepaTtype u
nokasaH Ha pucyHke 33, no3unuyua 7. [pyn aTOM OOMKHO NPOWTU HE MEHee 5 MWH NPU MakcuManbHOW Temne-
paTtype unu Bbile (HO He Donee MakcMManbHOro 4ONYCTMMOro npegena B cootBeTcTBuM ¢ 5.10) 1 5 MuH npu
MUHUManksHOW TeMnepaType unu Hmwke. MuHMMansHoe BpeMsi TepMU{eckoro uukna cocraensaet 30 MuH.

7.3.5.3 Pacuert ucnbiTaternbHbIX Harpy3ok

PacuyeT Toyek Harpysku BLINOMHAKT B COOTBETCTBUM € Tabnuuen 7, npumep rpaduka Harpysok TS-C
npueeneH B D.5.3.
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Temneparypa
A 7

CAL 111,
CAL IV
180 °C

2
™

52 °C max

Bpewms

1 — Temnepartypa oKpyxatoLlen cpefbl; 2 — nepeoHadvanbHbIi HarpeB; 3 — MUHMManNbHasA BbiAepKa NPy NoBbILWLEHHOW TeMnepartype

B TedeHue 60 MWUH; 4 — oxnaxgeHue; 5 — BolgepxKka 5 MuH; 6 — Harpes; 7 — OecaTe TepMmudecknx yuknos npu CAL I v CAL 1V;

8 — TMNWYHBIN TEpMWYECKMA UMKN (gomkeH anwtbca He meHee 30 MuH); 9 — OKoH4aTenoHoe oxnasaeHwe; 10 — NATb UMKNOB
AaeneHve — pacTsxeHue npu Temnepatype 4o 35 °C BKNYMTENBHO

PucyHok 33 — Tepmudeckne/mexanuyeckune umknel TS-C gna CAL Il u CAL IV

Ha pucyHke 34 npuBefeHbl COMETaHWA PacTAMMBAIOLLEN Harpy3ku 1 Harpysku oT JaBleHus, onpegens-
HOLLMEe Kaxayt NPOHYMEPOBAHHYIO TOUKY Harpy3ku B Tabnuue 7; NopsagoK, B KOTOPOM MPUMEHSIOT TOYKM Ha-
rPY3KM BO BPEMSI UCMbITAHWM, U KONMMYECTBO pas, Korga OHKU NpUKNabiBakTCcs, MOXKHO onpeaennTsb no Tabnvue
13 ona TS-C.

WcneiTanna wucneiTatensHblXx 06pa3uoB, npefHasHadeHHbIX ANS MNONHOMAcLTaOHLIX UCMbITAHWIA
(cm. Tabnuyy 1 1 pUcyHKn 6 1 7), BbINOMHSAOT B CeayolwemM nopsigke:

a) onpenensalT OCEBLIE HArPY3KW U BHYTPEHHee AaBneHne B COOTBETCTBUM C Tabnuuein 7;

b) npoBogAT McnbiTaHWE B COOTBETCTBUMM C YKAa3aHWAMW, NPUBEAEHHbIMW B HACTOSALLEM MYHKTE M Ha
pucyHkax 33 n 34:

1) BbIfBNEHWE yTeYeK U CXema YCTaHOBKM — B cOOTBEeTCTBMM ¢ 5.10,
2) HarpeBaloT 0Opasubl ¥ KOHTPONUPYIOT TemnepaTtypy TepMonapamu — B cooTBeTCcTBUM ¢ 5.10 u
Tabnuuen 13,
3) Harpyaky oT JaBneHus 1 0CEBYI0 Harpy3Kky NnpuknagbieawT B Moboe Bpems BO BpEMS Harpesa unm
B TeveHWe BbIAepKKK 60 MWUH NpK NOBLILLIEHHOW TeMnepaType,
4) B TeyeHue Bbioepxku 60 MUH Npu NOBbILLEHHOW Temnepartype (cM. no3uuui 3 Ha pucyHke 33)
npoeodAT 10 TepMMUYECKUX LMKMOB,
5) npoBoOAT NATE MEXAHUYECKUX LIUKIOB:
i) CHUMAaIOT Harpy3ku,
ii) oxnaxpgawT obpasubl 40 TemnepaTypbl MeHee unu pasHoi 35 °C (cMm. no3uuuio 9 Ha pUcyHke
33),
iii) BLIMOMHSAKT NATE MEXaHUYECKUX LIMKMNOB NMpW TeMMNepaType OKpYXatoLLen cpefbl, KaK ykasaHo
B Tabnuue 13 (nozvuusa 70 Ha pucyHke 33) Npyu MakcMmarnbHOM TemnepaTtype He Beilwe 35 °C;

C) BO BpeMsl UCMbITAHUI KOHTPONMUPYOT TEMNepaTypy TepMonapamu B cooTBeTcTBuM ¢ 5.10;

d) pesynbTaTthl 3anuckiBakoT No dhopme, NpuBeAeHHOW Ha pucyHke B.9, B mpoTokone ncnbiTaHwuii Ha rep-
MeTWYHOCTb peasboBoro coeguHernsa ana TS-C.

TpeboBaHua K ucnoltTaHusam TS-C npuBeneHsl B Tabnuue 13.
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OTanoHHbIe XapakTepucTkK Tena Tpyobl

ucneiTatensHoro o6pasua u obnactb
OUEHKK coeUHeHna Npu Temnepartype

BHeluHee naBneHue

OKpyatoLLlen cpeabl

o e e

FOCT ISO 13679—2023

90 %-Has 0bnacTb OLEHKK

31,90

30,90 \\\
1450

.

g

=

e

=

5]

=

F]

E|

3

S

29,90 5

c
=

BE

28,90 =)
! | L1 ®

COeaUHEeHMA npu
Temneparype
oKpyXatoLen cpegbl

90 %-Hasn obnacTe OUEHKM

11 cpenbl

7

~

\QO % F; Npu TeMnepatype OKpyKatoLLe!

COEUHEHWA NPU

NOBLILLEHHON TeMNepaTtype

Tabnuya 13 — 3Stanel Harpy3ku rnpu TS-C

OceBan pacTArvBawLLas Harpyska

PucyHok 34 — lMpouenypa pacyeTa TpaeKTopuKn Harpysku npu nposegeHun TS-C

3tan Harpyakun To4ka Harpyakm 3T1an Harpyaku TemnepaTtypa Bpemsa BblAEPHKKW, MUH
1 0 — Harpes -
2 14, e 180 °C 60
3 14, OxnaxaeHwne —
4 14, He Bonee 52 °C BKniou. 5
TC1
5 14, Harpes —
6 14, 180 °C 5
7 14, OxnaaeHwe —
8 14, He Bonee 52 °C BKntou. 5
TC2
9 14, Harpes —
10 14, 180 °C 5
11 14, OxnaxageHne =
12 14, He Bonee 52 °C Bkniou. 5
TC3
13 14, Harpes —
14 14, 180 °C 5
15 14, OxnaxageHue —
16 14, He Bonee 52 °C Bknou. 5
TC4
17 14, Harpes —
18 14, 180 °C 5
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lpodomxerHue mabnuyesl 13

Otan Harpysku Touka Harpyaku BT1an Harpyaku Temnepartypa Bpems BblAepXKMA, MUH
19 14, OxnaxgeHue —
20 14, He 6onee 52 °C Bkrioy. 5

TC5
21 14, Harpes —
22 14, 180 °C 5
23 14, OxnaxgeHue —
24 14, He Bonee 52 °C BKrtoM. 5
TC6
25 14, Harpes .
26 14, 180 °C 5
27 14, OxnaxpgeHue —
28 14, He Gonee 52 °C Bkrtou. 5
TC7
29 14, Harpes —
30 14, 180 °C 5
31 14, OxnaxgeHue —
32 14, He Gonee 52 °C BkrtoM. 5
TC8
33 14, Harpes -
34 14, 180 °C 5
35 14, OxnaxpgeHue —
36 14, He 6onee 52 °C BKknou. 5
TC9
37 14, Harpes —
38 14, 180 °C 5
39 14, OxnaxgeHne —
40 14, He 6onee 52 °C BkmoM. 5
TC10
41 14, Harpes —
42 14, 180 °C 5
43 0 — OxnaxpgeHve —
44 28,90 Mepexon, He 6onee 35 °C Bkntou. —
45 14,90 = He Bonee 35 °C Bkmioy. 5
46 30,90 2
47 31,90 2
MC1 He Bonee 35 °C Bkrtoy.
48 29,90 2
49 14,90 5
50 30,90 2
51 31,90 2
MC2 He Bonee 35 °C Bkntou.
52 29,90 2
53 14,90 5
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OkoHyaHue mabnuus! 13

3Tan Harpyaku Touka Harpyakm 3Tan Harpyaku TemnepaTtypa Bpems BblAepKKM, MUH
54 30,90 2
55 31,90 2
MC3 He 6onee 35 °C Bkrou.
56 29,90 2
57 14,90 5
58 30,90 2
59 31,90 2
MC4 He Bonee 35 °C Bkntou.
60 29,90 2
61 14_90 5
62 30,90 2
63 31,90 2
MC5 He Bonee 35 °C Bkrtou.
64 2990 2
65 14,90 5
66 0 — He 6onee 35 °C Bkou. —

7.4 UcnbiTaHuA Npu npefenbHbIX Harpyskax

7.4.1 MpUHUMNBI UCNBITAHUA

McnbiTaHua npu npefenbHbiX Harpyskax npoBOAAT ANS onpefeneHns AonyCTUMbIX Harpy3oK Ha KOH-
CTpYKUMO pe3bboBoro coeguHeHus. McneiTaHWa npu nNpefenbHbIX Harpy3kax UMEeT CyLLeCTBEHHOE 3Hade-
HWe A8 NOOTBEPXKOEeHUs] 3KCMyaTaLuMOHHbIX XapakTepucTuK pessboBoro coeguHeHmns 3a npegenamm CEE.
Kpome TOro, npoBegeHne UCNbITAaHUIA NpU NpeaenbHbIX HAarpy3kax MoXeT BbiTb LenecoobpasHbiM Ana cono-
cTaBneHus ¢ gaHHbiMu FEA. PesynbstaThl UCNbITAHUA NPW NPeferibHbIX Harpy3kax UCMonb3ylT AN OLEeHKM
COOTBETCTBMA pe3bboBoro coeguHeHws TpeboBaHWAM HACTOsALLEro cTaHhapTa, O4HaKo 3TW pe3ynbTaTbl Mo-
ryT noTpeboBaTh NEpecMoTpa B CTOPOHY NMOHWKEHUS MPeAernbHbIX HArpy3oK, yCTAHOBMEHHLIX U3rOTOBUTENEM
(cm. 5.3.2). OToenbHble TPAEKTOPUKM UCMLITAHUIA NpuBeaeHsb! B 7.5; Ha pucyHkax 35 n 36 — npumepbl Tpaek-
TOpUIA UCMBITAHUA NPWU NPeLenbHbIX Harpy3kax.

KMcnbiTaHua Npu npegenbHbIX HAarpy3kax crieqyeT NpoBOAWTL C UCNONb30BaHUEM KUAKOW cpeabl. [ocne
OKOHYaHWs1 UCMbITAaHWIA NPU NpedenbHbIX Harpyskax OAnuHbl Ly, Lg U L M3MEpSAIoT U 3anuceiBaloT B DOpMYy,
nNpUBEAEHHY Ha pucyHke B.7.

VHdhopMaLWOoHHbIE NUCTEI pe3b00BbLIX COeaNHEHWMA U3rOTOBUTENS, NpUBedeHHble B A.1.5 n Tabnuue A.1,
OOMKHBI BKNHOYAaTb HOMWHAMNbHbIE paspyluaroline Harpysku, ocHoBaHHble Ha SMYS 1 HOMUHAanNbHbBIX pasMe-
pax pe3bboBbIX coeguHeHnin. MHdopMaLMOHHbIe NMUCTbI UCNbITaTeNbHbIX 06Pa3LOoB M3rOTOBUTENSA, NPUBEOEH-
Hele B Tabnuue A.2, JOMMKHbI BKOYaTh (hakTuYecKne paspyLuairoLlimMe Harpy3Kku nsa Kagoro UCnbiTaTenbHoro
obpasua, ocHoBaHHble Ha AMYS 1 dhakTuyeckmx paamepax peasboBoro coeguHeHus (cm. A.2.4). Ina npamo-
ro CpaBHEHWUS C M3MEPEHHBLIMW pa3pyLla UMM Harpy3kaMmu HOMWHarbHbIEe pa3pyLlatolline Harpy3ku MoXHO
NPUBECTU K YPOBHK OXMAAeMbIX akTUYECKUX pa3pyLUatolMX Harpy3oK NyTeM YMHOXEHWs Ha cregyoliue
aBa KoadurumeHTa:

1) OTHOLWeEHWE (haKTUYECKOW NMPOYHOCTU UCTLITYEMOro Marepvana K MUHUMarnbHOW MpPoOYHOCTU MaTe-
puana;

2) oTHolWeHWe aKTUYeCKoro paamepa pe3bboBOro coegMHEeHUsA NoA 3a4aHHOR Harpy3kom K TaKkoMy Ke
HOMWHaMbHOMY pasmepy.

PazmepHbIM napaMeTpoM pacTArMBawLLENA U CXKMUMAIOLWEN HArpy3oK SBNAETCS COOTBETCTBYHOLLAA MIo-
Wadb KPUTUYECKOro cedeHus, a Ans Harpys3ok OT AaBfeHWsi pa3MepHbIM NnapamMeTpoM CTaHOBMUTCH pasMep
TOW 4acTu pe3bboBOro coegMHeHUs, CTOMKOCTb KOTOPOro MpW MCMbITAHWW 3aBMCUT OT €ro reoMeTpuHecKnx
napamMmeTpoB.
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Crxartue 0 PacTtsxeHne

OceBas Harpy3ka

1— 100 % VME obnacTtu npegena Teky4ectu Tena Tpyosbl

PucyHok 35 — TpaeKkTopuM NPUNOXEHUS HAarpy3ku Npy UCMbiTaHAW NPKU NpeaenbHbIX Harpyakax (npumep 1)
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BHyTpeHHee

[aeneHune

HapyxHoe

o

Cxartvne PactsxeHue

OceBas Harpyska

1— 100 % VME obnactu npegena TekydecTtu Tena Tpybel; 2 — 100 % obnacTu oueHkn peabboBoro coeguHeHns

PucyHok 36 — TpaekTopuy NpUnoXXeHWs Harpy3ky Npu UCMbITAHUW NPy NpegentbHbIX HAarpy3kax (npumep 2)

7.4.2 OKoHYaHUe UCNLITAHUA NPU NpeAenbHbIX Harpy3Kax

VMcnbiTaHWe MOXET BObITh 3aBepLUEHO MPY HAacTynneHun nboro M3 cnegyrLmnX YCNoBUA:

a) nameHeHwe anuHbl obpasua (L + Lg + L, cM. pucyHok B.4) npesbiwaet 1,5 %;

b) B ucneiTaTensHOM obpasLie NosSBUNAach NOCTOAHHAS YTEUKa;

C) Harpyska Ha ucnbliTaTenbHblin o6pasey npesbiwaet 120 % ot CEE wnm 111 % ot VME Tena Tpy6bl
(kpmBas 42),

McnbiTaHua MOXHO MpoJomKkaTh A0 PaspyLUeHUs KOHCTPYKUMK, NPU STOM Harpy3Ky pervcTpuMpyroT Kak
npenenbHYK Harpysky, 3a UCKMKYEeHUeM cryyas, Korga yTedka MnosiBUNach padblle pa3pyleHus. MNpu no-
ABNEHNN NMOCTOAHHOW YTeuYkn B UCMbITaTeNsHOM obOpasle B KavyecTBe NMpefernbHOW Harpy3ku perucTpupyroT
Harpysky B Hayane nosiBMeHus yTeuku.

Ecnu npu ucneiTaHnu nog AaBrneHueM NMOCTOAHHAA yTe4ka MosiBUnach paHblue paspyLlUueHWst KOHCTPYK-
LUK, PErMCTPUPYIOT OABNEHWEe WM Harpys3Ky OT Harpy3o4yHOro yCTPOWCTBA WM ONPedensiioT CKOPOCTb YTEYKW B
0OBbEMHOM BbIPAXKEHWN WX B BUAE NOTEPU OaBMEHWA 332 eaMHUUY BpeMeHW. PaspylueHne KOHCTPYKLMK Unn
NOSIBNEHWE YTEUYKM B TOPLEBLIX KpenneHuax AenaeT UCMbITaHWEe HeOeWCTBUTENbHbIM, U OHO [JOMKHO ObiTh
npoBegeHO NOBTOPHO, KpOME CryYaes, Koraa UcneiTaTenbHbin obpasel Bein 6nvMa0K K paspyLleHuto cornacHo
OOHOMY M3 YKa3aHHbIX BhlILlEe KpUTEPUERB, UMK MPOM30LUNa AocTaTodHas obuaa gedopmauus, unu Harpyaka
npeBbicuna 120 % ot CEE. Ecnu npu paspylueHun TOPLEBOrO KPENMeHUs ucnbiTaTenbHbld obpasey He no-
BPEXAEH, TO Takol obpasew, NCNoNb3yoT NOBTOPHO W NPOBOAAT NOBTOPHOE UcnbiTaHue. Ecnu npu paspyLie-
HWW TOPLEBOro KpenneHusl UcnbliTaTensbHbIn obpasew, NoBpeXxaeH, Ansi NOBTOPHOMO UCNbITaHusA GepyT HOBbIR
obpasel, KoTopbI gomkeH bbiTe 0bpaboTaH B cooTBeTCTBUM ¢ TpeboBaHuamu pasgena 6.

7.5 TpaeKTOpuUW UCNLITAaHWIA NPU NpeAenbHbIX Harpy3kax

7.5.1 O6LWmMe nonoxeHUs
TpaeKkTopuW UCNbITaHWIA NpK NpedenbHbIX HArpy3kax npueeaeHsl Ha pucyHkax 35 u 36. McnbitaHusa npo-
BOAST B COOTBETCTBUUN C PUCYHKAMU 4—7 .
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7.5.2 TpaekTopusa ucnbitaiuna 1. UcnbiTaHue nog BbICOKMM BHYTPEHHUM OaBleHWEM C yBenuv4e-
HUEM pacTArMBaloLLen Harpysku

MpenenktHyo HArpy3Ky nNpu TpAaeKToOpWMK UCMbITaHWA 1 onNpefensoT cnefyrLwumM obpasom:

a) MCNonb3yT KONMYeCcTBO 06pasLoB, yKa3aHHoe B Tabnuue 6;

b) KOHTpONMWpPYOT YTEYKM TaK e, Kak npu ucnoitaHmsx TLE (cm. 5.7), unn ¢ npuMeHeHWeM COOTBETCTBY-
HOLLMX BU3YyarnbHbIX METOOOB;

C) npuknagbieatoT BHyTpeHHee gaeneHve o 100 % OT vcnbiTaTensHOW Harpysku nog AaBrneHuem
LP 15,90;

d) nopgaepxuBas NOCTOAHHOE BHYTPEHHEE OAaBMNeHWe, OOHOBPEMEHHO MOBLILLAKT pacTArMBawLLYy Ha-
rPy3Ky 40 paspylleHus ncnbliTatensHoro obpasua;

€) pesynbTaThl Kax4oro UCMbITAaHWS 3anUCbiBAOT B OTAENbHbIA MHOPMALUUOHHLIA NUCT (CM. puUcy-
HOK B.7) v BKMNOYaoT B MPOTOKON UCMbITaHWA dhoTorpadoumn paspyLleHus ucnelitarenbHoro obpasua.

7.5.3 TpaekTopusa McnbiTaHUA 2. UcnbITaHUA CKUMAKOLLEN HAarpy3KoW ¢ yBeNMYeHUEM HapYXHOro
OaBrneHUA A0 pa3pylueHus

MpenensHyo HArpyaky npu TPAeKTOPWUK UCMBITAHWA 2 ONPeaeEnsoT cneayrwum obpasom:

a) Mcnomnb3ytoT KonuyecTBo 0bpasuos, ykasaHHoe B Tabnuue 6;

b) kKoHTponb yTeyek He TpebyeTcs;

C) MpYKNagbIBaloT CKUMaloLWy oceByl Harpy3ky Ao 50 % OT ogHOOCHOW CxXMMaroLwen Harpysku TLE
npy HyNeBoM gaBneHuu;

d) nopgoepxuBas NOCTOSIHHLIN YPOBEHb CXMMALLEN HArpy3ky OT HAarpy3o4Horo yCTpoNCTBa, NOBLILLAKT
Hapy>XHOe OaBneHue 40 pa3pyLlleHus ncnbitatensHoro obpasya;

€) pesynbTaThl KaX4Ooro UCMbITAHUA 3anyChbiBaOT B OTAENbHbLIA MH(POPMALWOHHbBIA NUCT (CM. PUCYHOK
B.7) v BKMouakT B NPOTOKON MCMBITAHUIA hoTorpacdun paspyLueHnus UcneliTaTensHOro obpasua.

7.5.4 TpaekTopus ucnbiTaHusa 3. UcnbiTaHUA ¢ yBeNUYeHUEM pacTATMBalOLWEN Harpy3ku Ao pas-
pyweHunsa

MpenenbHyo Harpy3Ky Npu TPAaeKTOpMK UCNbITAHWA 3 ONPEAENsOT cneayrlum obpasom:

a) ucnonb3yT KonuydecTBo obpasuos, ykazaHHoe B Tabnuue 6;

b) nopggepxuBasa AaBneHWe Ha Hyne, NpUMKNagsLIBaloT pacTArMBaloLL Y0 Harpysky 40 paspyLueHus;

C) pesynbTaTthbl KaX40ro UCMbiTaHUs 3anvchiBalOT B OTAENbHbLIA MHOPMALMOHHBLIA NUCT (CM. PUCYHOK
B.7) v BKMO4aOT B NPOTOKOM MCMbITAHWIA hoTorpadun paspyLueHns ucneliTatenbHoro obpasua.

7.5.5 TpaeKktopusa ucnbiTaHusa 4. UcnbiTaHWA BHYTPEHHUM AaBreHWeM € yBenn4YeHNeM CUMalro-
Ler Harpy3ku 40 paspyLlleHus

MpedenbHyto HArpysKy Npy TPAeKTopUKN UCMbITaHWsa 4 onpedenstoT cnegyrowmm obpasom:

a) ucnonb3ywT KonuyecTeo 0bpasuos, ykazaHHoe B Tabnuue 6;

b) KOHTPOMMPYIOT yTeYKK Tak ke, Kak Npu ucneiTanmax TLE (cm. 5.7), unn c npyMmeHeHnem COOTBETCTRY-
HOLMX BU3YyanbHbIX METOA0B;

C) NpvKnagbiBatoT BHyTpeHHee aaeneHune 4o 70 % oT ucnblTatensHon Harpy3km gaesnedvem LP 15,93;

d) nopgoepXnBasa NOCTOAHHbLIN YPOBEHb BHYTPEHHENO OABMNEHWSA, MOBLILIAIT CXUMAKLLYHO HAarpy3ky 40
paspyLueHns ucneitatensHoro obpasua;

€) pesynbTaThl KaXA0ro UCMbITAHUA 3aMWChIBAOT B OTAENbHbLIA MH(POPMALUOHHBIA NUCT (CM. PUCYHOK
B.7) 1 BKMouaKT B NPOTOKON MCMNLITAHUA choTorpacdun paspyLueHns ucnelTatensHoro obpasua.

7.5.6 TpaekTopusa ucnbiTaHua 5. UcnbiTaHus pacTArMeBarolen Harpy3kor ¢ NOBbIWEHUEM BHY-
TPeHHero faBneHUa A0 paspylleHus

MpenenbHyo HarpysKy nNpu TPaeKToOpMK UCMbITaHWA 5 onpefensoT cnegyrwum obpasom:

a) ucnomne3yloT KonuvecTBo 0bpasuos, ykasaHHoe B Tabnuue 6;

b) KOHTPOMMPYHOT yTeYKK Tak e, Kak Npu ucneiTanmax TLE (cm. 5.7), nin c npyMeHeHneM COOTBETCTBY-
HOLMX BU3yanbHbIX METOAOB;

C) NMpWKNagblBaloT pacTArMBarLLyo oceByto Harpy3ky 4o 50 % OT 0OQHOOCHOW pacTArMBatoLLen Harpy3ku
TLE npwn Hyneeom gasneHuu;

d) nopoepxmBas NOCTOSHHBLIA YPOBEHb PACTAMMBAKLLEN HArpy3Kn yCTPONCTBA, NOBLILAKT BHYTPEHHEE
daBreHne 40 paspyLlUeHns ucnbiTaTenbHoro obpasya;

€) pesynkTaThl Kax4oro UCMbITAHWSA 3anUcbiBAOT B OTAENbHbIA MHOPMALUUOHHLIA NUCT (CM. pucy-
Hok B.7) 1 BKNOYAOT B NPOTOKON WUCNbITaHUA hoTorpacun paspyLleHus ucneiTatensHoro obpasua.
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8 Kputepuu npuemku

8.1 O6wue nonoxeHUsA

[MpoBefeHWe WCMbLITAHWA B COOTBETCTBUM C TpeﬁOBaHMﬂMH HacCTOALWEro crtaHgapTta NoOTBEPXOaeT
cootBetcTBMe CEE 3afaHHOMY CAL. WaroToBuTenb OTBEYAET 3a OOCTOBEPHOCTb pPe3ynbraToB MCNbITAHUA U
onpeperneHne MMHUManNeLHONO AMana3oHa 3KkcnnyaTauMOHHBIX XapakTepUCTUK p93b6080FO coenHeHunsa.

Pe3yﬂbTaTbl MCNbITAHWUA MOryT ﬂOTpeﬁOBaTb M3MEHEHNA KOHCTPYKUWIK DESbGOBOFO coeguHeHnst unun ob-
nacTu OUEeHKN pe3b6050r0 coeguHeHus. B nepesom cny4yae (HSMEHEHHE KOHCTPYKUMK pe3b6080r0 coegnHe-
HI/IFI) OOIMKHBI ObITh npoBefeHbl MOBTOPHLIE UCMbLITAHWS. Bo BTOpOM crny4vae (I/ISMEHGHVIB obnacTu oueHKn
DeSbﬁDBOFO COG,EIVIHGHI/IF!) OOMKHBI ObITh npoeBedeHbl NOBTOPHbIE UCTbITaHWA OTOENBbHbLIX UCTbITATENBHbIX 0b-
pa3loB, KpomMe cny4aes, Korga obrnacTu oueHKN peSbﬁOBOfO COedWHEeHWA, yXKe npowejumne MCnblTaHkA, COOT-
BETCTBYHOT M3MeHeHHon obnacTu.

8.2 UcnbiTaHMA Ha CBUHYMBaAHWE U pa3BUHYUBaHUe

PesynbTaThl MCMbITAHWIA HA CBUHYMBaHWE U Pa3BUHYMBAHWE CYMTAIOT NPUEMIIEMbIMW MPW BbINONHEHNN
crnedywoLLMX YCIoBUR:

a) nocne 3aBeplueHnsa TpebyemMoro KonuM4ecTsa UCNbITaHUA Ha CBMHUYMBaHWE M pa3BUHYMBaHWE NpPW CO-
OTBETCTBYIOLLMX 3HAUYEHWUAX KPYTHALEr0 MOMEHTA OTCYTCTBYIOT NMPU3HaKM 3aedaHns UMM UMEHTCS MPU3HaKu
YCTPaHWMOrO MOBPEXAEHMWS, KOTOPbIE MOryT BblTh YCTpaHeHbl B COOTBETCTBUN C KPUTEPUSIMA PEMOHTA W3-
roToBUTENS:

1) HesHauMTenbHOe UMW yMepeHHoe 3aedaHue B pe3bbe, monagatwllee Nog PeKOMEeHOALMN WU3ro-
TOBWUTENS MO PEMOHTY B MOMNEBbLIX YCNOBWAX, MOXET ObiTb YCTPAHEHO B COOTBETCTBMU C 3TUMU pe-
KoMeHOauuaMu U 0OKyMeHTanbHO 3apMKCMpPOBaHO B COOTBETCTBUM ¢ 7.2.1. Mocne Takoro peMoHTa
MCMbITAHWS MOTYT BbITb NPOOOMKEHDI,

2) 33 UCKMIOYEHUEM HE3HAYMTENbHOMO U YMEPEHHOro 3aedaHWi, ONUCaHHbIX Bbille, 3aefaHue He
Jonyckaetcsi. Crnegyer oUeHWTb NMPUYUHY CUMBbHOMO 3ae4aHnsa 1 Npu 3TOM MoKasaTtb, YTO NpuYnHa
3aedaHusl He HedoCTaTOK KOHCTPYKUMW. Ecrnn yoaeTcs npooeMOHCTPWUPOBAaTh, YTO NMpUYMHA He He-
[OCTaTOK KOHCTPYKLUMMW, TO OOMKHbI ObiTh NPOBeAeHbl NMOBTOPHLIE WCMbITAHWSA HA CBUHYMBAHWE W
pas3BUHYMBaHME Kak MUHUMYM OBYX HOBbIX 0OpasLOB TOro e TWna nyTem BbINOMHEHUs nocnefo-
BaTENbHOCTY CBUHYMBAHUA U Pa3BUHYMBAHWUA O NOATBEPNKOEHUSA NPUEMIeMOCcTH, U elle 0OHOro
obpasua — NyTeM BbINOMHEHUA MUCMbITAHWIA Ha repPMETUYHOCTD M NPEeaenbHyo Harpysky. Ecnu npo-
Gremy saedaHvsa He YOAETCH PaspeLlnTb, TO Ha 3TOM UCMbITAHUE 3aKaHYMBaETCH;

b) Kak npaBuWno, COrMacHo TEXHWYECKUM YCMOBUAM M3TOTOBMTENSA 3aedaHue Ha ynnoTHEeHWW MeTanmn-
MeTann He AOMNyCcKaeTcs; OQHAKO, eCnin He3HauyuTenbHOoe 3aefdaHue WM3roTOBUTENMb CYMTAET MPUrodHbIM ANs
PEeMOHTA, CriegyeT CoMnacoBaTh C 3aKa3yMkoM MEeTO4 peMoHTa.

8.3 UcnbiTaHMA B 06nacTtu UcnbiTaTenbHbIX Harpy3ok

8.3.1 O6wWwme nonoxeHns

WcnbiTanma TLE cuuTatoT pesynsTaTMBHBIMM, €CNN BbIMONHEHbl TpeDoBaHUs K repMeTUYHOCTM, YCTaHOB-
neHHble B 8.3.2, 1 He MPOMCXOOMT paspyLleHns KOHCTPYKLKUN.

Ecnu Kaxxgoe 13 npoBedeHHbIX UCbiTaHuiA npoingeHo npu ypoeHe 90 %, a cnegytoLlie UChbiTaHus He
npownaeHsl npu ypoBHe 95 %, TO 370 03Ha4aeT, 4To pe3sboBoe coeaAnHeHWe COOTBETCTBYET YCTAHOBNEHHOMY
YPOBHIO oLeHKku npu ypoBHe 90 %. Ecnu kaxaoe 13 NnpoBefeHHbIX UCMbITaHuia nponaeHo npu ypoeHe 90 % 1
95 %, T0 pe3bboBoOE coeaUHEHME COOTBETCTBYET YCTAHOBNEHHOMY YPOBHK OLLEHKWU npu ypoeHe 95 %. Tpebo-
BaHWUA K UCMbITAHWSIM M NOCe40BaTeNbHOCTb UCTbITaHWUIA NPeacTaBeHbl Ha PUCYHKax 4—7.

CwucTema BbISIBNEHMS yTEYEK N0 YPOBHIO BOAbI YYBCTBUTENbBHA M MOXET 3aBUCETL OT YCITOBUIA OKPYKalo-
e cpeabl, TaKMX KaKk TeMmnepaTtypa, M3MeHeHWs1 JaBneHus u ctabunmsauunsa cuctemel. Ha cuctemy BeisiBne-
HWUS YTEYKW TaKXKe MOTYT NOBMWUATE U3MEHEHUSA 06bemMa, Bbli3BaHHbLIE M3MEHEHUSMW OCEBOMN HArpy3ku 1 (Mnn)
daenenusi. o Ha4ana nepuoga BbI4EpKKU B YCTOMHUBOM COCTOSIHUM HeobxoguMo Bpems ans ctabunusauun
cucTembl. Ecnn neprond BblAEPXKW Ha4ancs CNMWKoM ObICTPO, 3TO MOXET NPUBECTU K NOXHbIM MHONKALUAM.
Heobxoaumo npvHMMaTh BO BHUMaHWE OLEHKY M YCMOBUWS OKpYyXKaloLen cpedbl, 4ToObl onpegennTb, 0bycnos-
MEeHO N BblITECHEHWE cpedbl cTabunuaaunei unm yteukon. MNpu HeobXxoaMMoCTy Nepuoabl BeIAEPKKM crieqyeT
perynvpoBaTb 4ns Toro, 4Tobbl onpefenuTb, ABNSETCA N BbITECHEHME cpeabl BOMPOCOM CTabunusauum unm
yTe4ykoi. BHyTpeHHWA 0b6bem ucnbiTatenbHoro obpasua MOXeT MEHATLCA NPKY U3MEHEHUAX OCEBOW Harpysku
W (MNK) GaBneHus, N AaHHOE U3MEHEHNE MOXET NMPUBECTHU K HEKOTOPOMY BbITECHEHWIO U3-38 BPEMEHWU peak-
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LUK CUCTEMbI BbIABNeHUA yTedek. [MoaToMy nepepn Ha4yanom nepuoga BbiAEpXKKW 4acTo Tpebyercs nepuos
ctabunuaaunn. Ecnu npy ncnonb3oBaHUW KaMmepbl HAPY>XHOTO AaBMNeHWs 515 BbIABNEHWUS yTevyek 06 beMbl Bbi-
TECHEeHUWs NpeBbIAaT AONYCTUMbIE NPedentl, KaMepy Hapy>XHOro AaBneHus creayeTt yoanuTb M YCTaHOBUTb
CUCTEMY BbISIBNEHWS yTeYek, Kak nokasaHo B 5.7.

8.3.2 WcnbiTaHUA Ha repMeTUYHOCTL MpU OeWCTBUM BHYTpeHHero gaBneHusa ana TS-A?, TS-B
nmTS-C

B cooTBeTCTBUM C HACTOALWMM CTaHAAPTOM MPOTOKON MCMLITAHWA CHUTAKT BbINOMHEHHBIM, ecnn Tpeby-
emMble YCIOBWS M TemnepaTypa WCrbiTaHWiA B K&XKL0M U3 NepUo4oB BbIAEPKKA LOCTUTHYTHI, @ YTEHKM pe3bbo-
BOr0O COEAUHEHWS HE MPEBbLICUNU YKa3aHHbIX HKe npedenos. MNMepuog BelAEpKU OOMKeH HaunHaTeCs nocne
NPUNOXEHUA BCEX HOMMHAMBHLIX HArpy3oK U cTabunuaauum cucTemsl BhiiBNeHWUs yTedek. CUMTakOT, YTO BO
BpeMs Nepuoia BhILEPXKW He MPOU30LLIO YTeYeK, eCNu BLINONHEHBLI cneayollne TpeboBaHus (ANa nepuogos
BblOEPXKKM MeHee 5 MUH TpeboBaHWA K yTeYke He YCTaHOBIEHbI):

a) Ans nepuoga BblAEPKKM 5 MUMH gonycTumasl yTedka cocTtasnsieT He Gonee 0,3 cM3 BKMIOYUTENBHO.
Ecnun B TeyeHune nepuoga BblgepKkM 5 MUH oTMedatoT ytedky bonee 0,3 cM3, To Neproa BbIOEpKKK cnegyet
npoanuTb Ha 5 MuH Takum obpazom, uTobbl 0bLLee Bpema BblAepX KW cocTaBuno 10 MUH, N OLEHUTL pe3ynb-
TaTbl Tak, Kak npu nepuoge Bulgepxkn 10 MuH;

b) ons nepwvoga Bbigepxku 10 MUH BEINOMHSAOT ABa NOCMNefoBaTENbHbLIX MHTEPBANa 5 MUH C 3anvckl
OaHHbIX ANg Kaxgoro nHtepeana 5 muH. [lonyctumMas yTedka ons nepuoga sbigepxukn 10 MUH cocTaBnseT He
bonee 0,6 cm3 BknounTensHo. Ecnu B TeyeHne nepwoga Bbiaepxkn 10 MuH oTmedaloT yTedky Gonee 0,6 CM3,
TO NEepvon BbIAEPKKA CrnedyeT NPoAnuTh ele Ha 5 MUH Takum obpasom, 4Tobbl obLLee Bpems BbIOEpPKKM CO-
ctaBuno 15 muH. [ina neprvoga BelAepxku 15 MUH gonycTumas yTedka coctaenseT He bonee 0,9 cm3 Bknio-
yntensHo. Ecnu HabnwopgatoT yTeuky bonee 0,9 cm3, To nepvon BblAepXKW cnegyeT NpoanuTe Ha 15 MUH U
OLeHWTb pe3ynkTaThl Tak, Kak Npu nepuoge Bblgepxkku 15 MUH B COOTBETCTBUU C NepedncrieHmem c), 4);

c) Ans nepuoga Bolgepxkkn 15 MUH:

1) HeobxoouMMO BLINOMHWUTL TPW NOCNeAoBaTeNbHbIX MHTEpPBana 5 MUH C 3anncblo aHHbIX NS Kax-
[oro MHTepeana 5 MUH,

2) obwana yTeuka pe3bbOBOro coeAUHEHUNA, NU3MEPEHHAA B Nepuos BbiAepXku 15 MUH, HEe O0MKHa
npesBbiwate 0,9 CM3,

3) B nocnegHuml uHTepBan 5 MUH yTedka He OomkHa npesbiwaTte 0,3 CMS,

4) ecnu obwas ytedka pesbboBoro coeguHeHus npeebiwaet 0,9 cm 3a 15 MUH KUK yTe4ka B no-
cneaHuit MHTepean 5 MuH npessiwaet 0,3 cM3, HeobxoaumMo YBEMUYNTL Nepuop BblOepKKN Ha UHTEp-
Banbl 5 MWH, 3anUcbiBas AaHHbIe ONSA KaxXO0oro MHTepeana 5 MuH. Ecnu 3a Tpy nocnegHUX MHTepeana
5 MuH oblasa yTedka He npeBbiwaet 0,9 CM3, a yTeuyka B nocrnefHuin nHtepsan 5 muH — 0,3 CM3,
nepuvoa BbIAEPXKKU CUMTAKOT nNpoiaeHHbiM B6e3 yTedek. ObLlee BpeMs BhIOEPKKWA HE OOIDKHO npe-
BbiwaTh 60 MUH (nepuog Bbigepxku 15 MuH nnoc He Bonee OEBATU OONONHUTENBHBLIX UHTEPBANOB
5 muH). Ecnu nocne yBenu4eHHOro neprona BblAEPKKN M3roTOBUTENb CYMTAET, YTO BbITECHEHWE He
ABMAETCH pesynbratoM yTeyku B pe3bboBOM coequHEeHWMU, U3rOTOBUTENb MOXET OCTaHOBUTL WCMbI-
TaHUsA ONA JanbHerLern OUeHKU yTedkn. M3rotoBuTens SOMKEeH yKasaTk YCTAHOBIEHHY MPUYUHY
W NnaH OUEHKM YTEYKU, KOTOPble OOMKHbI BbiTh 3addMKCUPOBaHLI B MPOTOKOME UCMbITaHWA. Ecnu no
NNaHy OLUEHKW YTEYKM MOMyYeHbl YOOBNETBOPUTENbHLIE PE3ynbTaThl, UCNLITAHWUA BO30OHOBMSOT C
npenbliayLen TOYKU HArpy3ku ¢ 3agaHHbiM NeprogoM Bhiaepxkn. HecobnogeHve ykasaHHbIX Bbille
KpuTepueB O3HadaeT HenogTeepxaeHue cootBeTcTeua CEE. B atom cryyae crnegyer yMeHbLUUTb
CEE v noBTOpHO nepecuynTaTe TLE onsa npogonxeHns ucnbiTaHus;

d) gnsa nepuoga Bbigepxkm 30 MUH:

1) HeobxoOoMMO BbIMOMHUTL LLECTb MOCNEeA0BaTENbHEIX MHTEPBANoOB 5 MUH € 3anNMCbi0 AaHHbLIX ANd
Kaxaoro nHTepeana 5 MuH;

2) obwasn yteuka pe3sboBOro coeavHeHNs, M3MEpPeHHas 3a nepuog Boligepxkyu 30 MUH, HE OOMKHA
npesbiwate 1,8 CM3;

3) yTedka B MOCNegHMI MHTepBan 5 MUH He JomkHa npeebiwaTte 0,3 CM3;

4) ecnu obwas yteyka pe3bboBOro coegnHeHns npeebiwaet 1,8 cm3 3a 30 MUH UnK yTeyka B no-
cnegHui nHTepean 5 muH npesbiwaet 0,3 cm3, HeoBxoanmo YBENUYUTE Nepuos BbIOEPKKN HA UH-
TepBansl 5 MWH, 3anucbiBas OaHHble N9 KaXZoro uHtepsana 5 muH. Ecnv 3a wecTe nocnegHux
WHTepBanoB 5 MuH obLLas yTevka He npeBbiwaeT 1,8 cm?, a yTeyka B nocnegHun nHtepsan 5 MuH —
03 cm3, nepwop, BelAEPKKA CHMTAIOT NpoiiaeHHbIM Ges3 yTedek. ObLiee BpeMs BblAePHKU HE JOMKHO
npesbiwarts 60 MyH (Nepwog Boigepxkn 30 MWH Nc He Bonee WecTn JONOMHUTENbHBIX MHTepBa-
noB 5 muH). Ecnun nocne yBenv4YeHHOTo Nepuoaa Bel4epKKM M3rOTOBMTENb CHUTAET, YTO BbITECHEHWUE
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He SBMAETCS pe3ynbTaToM yTedku B pe3bO0BOM coedMHEHWMU, N3rOTOBUTENb MOXKET OCTAHOBUTbL WC-
NbITaHWA ANs ganbHenWwen oueHKn yTedkn. aroToBuTens JOMKEeH yKas3aTh YCTAaHOBNEHHYIO NMPUYNHY
W MMaH OLEeHKN YTEYKM, KOTOpble AOMKHbI ObiTe 3addMKCUPOBaHLI B MPOTOKOMNE UcnbiTaHun. Ecnu no
NnaHy OUEeHKW YTEUKM MonydyeHbl YOOBNETBOPWUTENbHLIE Pe3ynbTaThl, UCMBITAHUA BO30OHOBMSAKT C
npeabigyLlen TOYKU Harpyaku ¢ 3afaHHbIM NepuonoM Belgepxku. HecobnogeHne yKkasaHHbIX Bbille
KpUTEPUEB 0O3HaYaeT HenoaTeepxaeHwe cooTeetcTBua CEE. B atom cnydvae crnegyeTt yMeHbWWUTb
CEE v noBTopHO nepecymTtaTth TLE ANsa NpoaomKkeHnsa ucnbiTaHus;
e) ons nepuona BblAepXkn 60 MUH:
1) HeobxooMmo BbINONHWTL YeTbipe NocnefoBaTenbHbIX MHTepBana 15 MuH,
2) 3anucaTb OaHHble AnA MHTepBanoB 15 MuUH, Npy 3TOM 0bLlasa yTeuka pe3bboBOro CoeaUHEHUS,
M3MepeHHas 3a nepuog Bbigepxkn 60 MUH, He JOrmKHa npesbiwaTth 3,6 CMS,
3) yTedka B nocnegHuin MHTepean 15 MUH He gomkHa npeebiwats 0,9 CM3,
4) ecnu obwasna yTeyka pesbboBoro coeavHeHusa npesbiwaet 3,6 cm® 3a 60 MWH KN yTeyka B no-
crenHuit uHTepean 15 MuH npesbiwaeT 0,9 cm3, HeoBxoanMo YBENUYNTL NEPUO BbIOEPXKN HA WH-
Tepearnbl 15 MUH, 3anncbiBasa OaHHbIe 415 KaX4oro nHtepeana 15 muH. Ecnuv 3a YeTbipe nocnegHux
nocnepoBaTenbHbIX MHTepBana 15 MuH, coctaBnswwmux MHTepean 60 MuH, obLyan yTeuka He npe-
BbilLaeT 3,6 CM3, a yTedka B nocnegHui uHtepsan 15 muH — 0,9 CM3, TO NEPUOL BbIOEPKKA CHATAKT
npongeHHeiM 6e3 yTeuek. ObLlee BpeMs BbIAEPXKKU HE LOMKHO NpeBbiwath 4 4 (nepBoHaYansHbIA
nepropa Bolaepxkn 1 4 nntoc He Bonee 12 gononHUTenbHbIX MHTepBanoB 15 muH). Ecnn nocne yBse-
MUYEHHOro nepuoa BblOEPXKKN U3rOTOBUTENb CHUTAET, YTO BbITECHEHWE HE SIBMAETCSH pesynsraTtoMm
yTeYKkM B pe3bboBOM COeOWHEHWMW, M3rOTOBUTENb MOXET OCTAHOBUTb WMCMLITAHMA ANA OanbHenLwen
OUEHKK yTe4yku. MaroToBuTens OOMKEH yKa3aTbh YCTAHOBIEHHYH MPUYUMHY WM MNaH OUEHKU YTeYKw,
KOTOpLle OOMKHbI BbiTh 3ahMKCUMPOBaHLI B NMPOTOKONE WMCMbITAaHWA. ECNK No nnaHy OLEeHKU yTeuku
nony4eHbl YyOOBNETBOPUTENbHbIE pe3yrbTaTthl, MCNbITAHWMA BO30OHOBNAIOT ¢ NpeabiayLlein To4kK Ha-
rpy3kM C 3afaHHbIM NeprodoM Bbidepxkku. HecobriiogeHne ykasaHHbIX Bbille KpUTEPWMEB O3Ha4YaeT
HenoaTeepxaeHne cooteetcTBua CEE. Torga cnepyet ymeHbwnte CEE 1 NoBTOpHO nepecynTatb
TLE ansa npooorkeHus UcnbliTaHus.
8.3.3 UcnbiTaHMA Ha repMeTUYHOCTL Ana TS-A®
Onsa ucneitanHuidn TS-A ¢ NpUNOXeHWeM BHYTPEHHEro U Hapy»KHOro gaBfieHWid Npu NOBLILEHHOR Temne-
paType KpUTepUKn yTEYKN HE YCTAaHOBMNEHLI; B CBSI3U C STUM CNefyrLlme AaHHble cobupakT Ana HdopMaunm:
a) CKOpOCTb NOTEepu OABIEHNSA B TEYEHWE KaXO0ro Nepuona BuiAepKKY;
b) guHamwka noTepu OaBrneHUs B TEHEHWE KaXO0ro nepuoaa BblaepKKu;
c) Heobxooumo OUKCUpOBATbL KONMMYECTBO pa3, Korga NMpUXOAWNoch MOBbIWATL OAaBMeHUe B TedeHue
Kaxgoro nepvMoaa BblOepKKN.
Ecnn nogaepxaHue gaBneHus B TOYKE Harpy3ku HEBO3MOXHO, MPOBEPSIOT repMeTUYHOCTL 0BopyaoBa-
HWS B nopsagke, ykazaHHoM B 5.8.2.4. Ecnu ncTodHWKOM Habnogaemoro nageHns gaerneHus asnseTcs He 0bo-
pyooBaHWe, MOXHO MPOBECTU ankTepHaTUBHbIE UCMbITAaHUS AMS YCTaHOBNEHWUS NCTOYHWKA NageHus JaBrneHus
(cm. 5.8.2.4).

8.4 UcnbiTaHuA Npu npegenbHbIX Harpyskax

WcnbiTaHve npu npefenbHbIX HArpyakax noseonsieT NoATBepauTh ycTaHoeneHHyw CEE npu ycnoeum,
yTO:

a) uUcnbiTaHWe 3aBepLUeHO B COOTBETCTBUM C 7.4;

b) ycTaHoBneHHas npegensHas Harpyska npesbiwaeT TLE waroToBuUTENs, onpeneneHHyo no daktuye-
CKOW NPOYHOCTU MaTepuana u hakTUYeckum pasmepam pe3sL00BOro coegnHeHus.

Ecnu ncnbiTatensHble 06pasupbl He NPOLWNKM UCMBITaHUS NpW ypoBHe 95 %, UCMbITAaHUA NpU NpeaensHoi
Harpyake TpebyloTcs 4ns noATBepXxaeHua cooTBeTcTBMsA. Ecnu cocTosaHne nenbiTatensHoro obpasua, He npo-
Weawero UCnbiTaHus npu ypoeHe 95 %, He NO3BONSAET NPOLOMKUTE UCMLITAHUA MPW NpeaenbHON Harpyske,
HeoBXoaMMO M3roTOBUTE €My Ha 3ameHy HOBLI obpasel ANns NpoBeAeHUs UCNbITaHWA NpW NpeaenbHbIX Ha-
rpyakax Ha ypoBHe 90 %. Hoebiit 06pasel AOBOAAT 00 3adaHHoro FMU 1 BLINOMHAKT ero Harpes, Npu aToM
npoBedeHne UCNbITaHWA Ha repMeTUYHOCTE He TpebyeTcs nepen UCMbITaHNeM Npy NpeaensHoN Harpyske.
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9 MpoTokon ucnbITaHUU

Mo OKOHYaHUW UCMBITaHUM HEOBXOAUMO MOArOTOBUTL MOMHLIA NOAPOOHLIA MPOTOKOM C yKazaHWeM fOaH-
HbIX UCNbITYyEMOro pe3sboBOro coeguHeHus no popme, NpuBedeHHoW B npunoxeHun C. B npoTokone JOMmKHbI
ObITb OTPaXXEHbI BCE Pe3ynbTaThl NPOBEAEHHbIX UCMbITaHWIA Be3 ucknoyeHus. B nepeoi YacTi NomnHoro npo-
TOKOMa MCMLITAHWIA pe3ynbTaThl UCMbITaHWIA NPUBOAAT B 0606LLEHHOM BUAE C aKUEHTOM Ha KpaTkoe npeg-
CTaBneHue OaHHbIX OANA MX LWKAPOKOro pacnpocTpaHeHusa Ang Toro, YTobbl 3akaszduk pe3bboBoro coeguMHeHus
MMen BO3MOXHOCTh:

a) YyTOYHUTbL MHpopMaunio 06 UCMBITYEMOM pe3bboBOM COeaNHEHNN;

b) obecneunTb Hagnexaulee CBUHYMBAHWE Pe3LOOBOr0 CoOegUHEHUS;

C) MOMy4MTb AaHHbIE O TOM, MPKW KakMxX Harpyskax pe3bboBoe coeguHeHWe NpoLUno UCnbiTaHKWe.

[aHHble MChbITaHWIA cnyxaT 06bEeKTUBHBIM AOKa3aTeNbCTBOM COOTBETCTBWA pe3bbOoBbIX CoeguHEHUI
TLE v paspywanowmmM npegenbHbIM Harpyskam.

[o Hauyana nporpamMMbl UCMLITAHUIA YY4ACTHUKW OOMKHbI ONPEAENUTL, KTO ByaeT 3aHMMaThCsl COCTaBne-
HUEeM W aKTyanuaauunen OKOHYaTeNbLHOMO NPOTOKONAa UCTLITaHWIA. [1poTOKON UCNbITAHWIA OOMXEH BbITh 0hopm-
TIEH B 3MNEKTPOHHOM BUAe. MI3roToBUTENb JOMKEH COXPAHSATL KOMUU NPOTOKONA W pe3ynsTaThl UCMLITAHUA 40
Tex nop, Noka pessboBbIE COEQUHEHMS HAXOOATCA B Npofaxe. Pe3ynbraTtbl UCMbITaHWIA OMKHBI ObiTe OhopM-
fieHbl B BMOe MpOTOKONa UCMbITaHUI B COOTBETCTBMM C npunoxeHuem C. Bce droTorpadum, npeaycMoTpeH-
Hble HacToAW MM CTaHOAPTOM, OOMKHBI ObITh BKMOYEHb! B MPOTOKOI, U HA HUX AOIMKHbI ObITh MAEHTUULMPO-
BaHbl BCE COOTBETCTBYHLUME 3NeMEHTLI. [TpOTOKONbI MUCNLITAHUIA MOryT BbITe NpefocTaBneHkbl 4N JocTyna
06LUEeCTBEHHOCTHN Yepes HaLMOHAMNbLHYH OpraHnu3aLui No cTaHgapTU3aLun.
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MpunoxeHue A
(obsAzaTensHoe)

WHhopMaLMOHHBIN NMUCT TeXHUYECKUX TpeBoBaHUN K pe3L6oBOMY COeAUHEHUID
M UcnbkITaTenbHbLIM obpasuam

A.1 UHdopMaLMOHHBLIA NUCT TEXHUYECKUX TPpeOOoBaHUI K pe3LGoBOMY COeAUHEHUIO

A.1.1 O6wwme nonoxeHnn
Mepen Havanom nobbIX MCNBITAHWIA N3rOTOBUTENE Pe3bBOBOro CoeaVHEHWUA AOMKEH NPEAOCTABUTE AaHHbIE O TEX-
Huyeckux TpeboBaHnsX k pe3abboBoMy coeguHeHWIo B dpopMe, npuBeaeHHon B Tabnuue A.1.

A.1.2 UpeHTndrkauma pesbboBoro coeMHeHUs

M3roToBuTenkb pe3L00BOro coedMHEHUs OOMMKeH NPefocTaBuTh Creqylowmne gaHHble: pasmep, Maccy, rpynny npoyd-
HocTu matepuana (Tpy6 m TpybHeIX 3aroToBOK AnA MydT), HaMMeHoBaHWe peabboBoro coeavHeHws, a Taike CAL, npu
KOTOPOM AOMKHbI BbITh NPOBEAEHEI UCMBITAHKS.

A.1.3 MeomeTpuueckue napamMmeTpsbl pe3bboBOro coeguHeHUs
M3roToBuTenb pe3bboBOro coeaMHEHUs [OMKEH NpeocTaBuTb NoapobHoe onvcaHWe KOHCTPYKTUBHBLIX OCOBeHHO-
CTEW W NPEUMYLLECTB Pe3bl, YNNOTHEHWIA, YNIOPHBIX 9NEMEHTOB U KOHCTPYKUMK pe3sboBOro coequHeHus.

A.1.4 YepTex peabboBoro coegMHeHUnA

WMaroToBuTens pe3bboBOro coeaMHeHUA OOMKEH NPefoCTaBUTL HarmMa4HbIA YepTex pe3sBoBoro coeauHeHUs B no-
NepeyYyHoM paspese ¢ yKaszaHWeM KPUTYECKUX NIMOCKOCTEN PACTSKEHWUS, CKATUS, BHYTPEHHENO JABNEHWNS, HAPYKHOTO AaB-
neHna u narnba.

A.1.5 UHchopmauMOHHBIA NUCT pe3b00BbIX COeAUHEHUN

MaroToBuTent pe3bGoBoro coefuMHeHUa JOMmKeH npefocTaBuTs MHOPMAaLMOHHBIA NUCT pe3bBoBoro coedMHeHns
C yKazaHWeMm ero MUHUManbHLIX 3KCNNyaTauMoOHHbIX XapakTepucTK, NpedenbHbIX O4HOOCHLIX HArpy30K Ha pacTsakeHue,
cxKaTue, BHYTPEeHHee OaBreHne, HapyKHOe OaBneHne U Marnb, onpeaeneHHbIX Npyv HOMUHANBHOM HapyXHOM AMameTpe,
HOMWHAMNBHOW TOMWMWHE CTEHKW, MMHMMAanbHOW TONWMHE cTeHKn B 87,5 % OT HOMMHANBHOM TOMWWHbBI CTeHKK, 1 SMYS B
KauecTBe MCXOAHbIX AaHHbIX. [pedenbHble Harpyskn Ha pe3bboBoe coeguHeHue TaKkke AOMKHbI BbiTh BbipaxeHsbl B Npo-
LeHTax OT MUHMMaIbHbIX IKCMyaTaUWOHHbLIX XapakTepucTuk Tena Tpyobl.

A.1.6 TexHM4ecKasa OOKYMEHTAUWUsA Ha U3rOTOBIEHNe pe3b00BOro coeguHEeHUA

MaroToBuTens pe3sb0BOro coequHeHnst AOMKEH NPenocTaBvTh NNaH KOHTPOMSA TEXHOMOIMHYECKOro NpoLecca ¢ yka-
3aHMEM BCEX MPUMEHAEMbIX JOKYMEHTOR W NPOLEAYP C COOTBETCTBYIOLMMMW KOHTPOMBHBIMW HOMepaMn U HoMepamu pe-
OaKuWiA, HeoBxoaMMbIMUK 4151 MOMHOMO U3TOTOBMEHMS U KOHTPONS pe3bboBOro coeamHeHus.

A.1.7 Mpoueaypbl C6OPKU U PeMOHTa pe3b00BbLIX COeaUHEHUNA

M3roToBuTens pe3sboBOro coeguHeHns OOMKEH NpefocTaBnTb HOMep npoueaypbl c6opk pe3b6oBoro CoegMHEHNN
B MOMEBbLIX YCMOBUSAX U HOMEpP pegakuunM, HoMep npolenypbl CBMHYMBaAHWUSA 3aBOACKOA My Thl/BCNOMoraTensHoro oGopy-
OOBaHUA 4NA CBMHYMBAHWS M HOMEp pefakuuK, a Takke HoMep NpoLenypbl CEPBUCHONO PEMOHTA B NOMNEBLIX YCNOBUAX U
HOMEP pegaKkuum.

A.1.8 Mpouegypa cCBUHYMBAHUA — pa3BMHYMBAHUA UCTbITaTeNnbLHOro obpasua

M3roToBuTent pe3sboBoro coequHeHUsa OMmKeH NPefocTaBMTe AOKYMEHT, BKMOYalOWMA Bce napameTpbl CBUHYN-
BaHWA pe3bBOBOro coedUHeHUs, ¢ ykazaHUeM BUAA U KONMYecTBa pe3bBoBOM CMa3ki, METoLa ee HaHEeCeHUs, CKOPOCTU
CBWHYMBAHMS, TPEBYEMOro KpyTALLErO MOMEHTA, MUHMMANbBHOIO M MakCUMaribHOMO 3HaYEHUIA KPYTALLEro MOMEHTa OKOH-
YyaTenbHOro CBMHYMBAHMA U NOTEPW NPV CBUHYMBAHWW UCNbITaTeNbHBIX 06pa3uoB. HactoAwmiA cTaHgapT A0MKEH cogep-
aTb HOMEep NpoLedypbl KOHTPONA U HOMEpP pefakuun, U ee HeoBXoOMMO BKMIOYUTL B MMaH KOHTPOMS TEXHOMOrM4yecko-
ro npouecca M3roTOBUTENA ANs UCMbiTaTeNbHbIX 06pasLoB. PEMOHT UcnblTaTeNbHbIX 06pa3LUoB pe3bBoBbiX COeaUHEHWIA
crnefyeT NPoOBOAUTL B COOTBETCTBUM C NpoLedypamu W3rOTOBUTENS MO PEMOHTY MPW 3KCMNyaTauun B NOMEBbIX YCNOBUSX.
WMaroToBuTens pe3bBOBOr0 COEAMHEHWS OOMKEH NMPenocTaBUTh MNONHOE ONMcaHWe PeMOoHTa pe3bBOBLIX COEOUHEHWI U
METOAMKY PEMOHTa UCMbITATENLHLIX 06pa3LoB.

A.2 UHcpopMaLMOHHBIA NUCT UCNbITaTeNbHOro obpasua

A.2.1 OBwwme nonoxeHus
[o Hayana ucnbITaHWA W3roTOBUTENb AOMKEH NPeAoCTaBNTh AaHHbIE O TEXHUYECKMX TpeboBaHUAX K KaxKaoMy Mc-
nelTatensHoMy obpasuy B chbopme, NpuBefeHHOW B Tabnvue A.2.

A.2.2 OTanoHHble xapaKTepUCTUKU UcNbITaTensbHoro o6pasua Tena Tpy6kl

M3roToBuTenbs pe3sboBOro coedWHeHUs JOMMKEH NPegocTaBuTb AaHHble 06 3TanoHHbIX XxapakTepucTUkax Tena Tpy-
6bl B BMAEe MH(OPMaLUMKM OTHOCUTENBHO PAcTArMBAKLLEN U CXXUMAIOLLER Harpy3oK BHYTPEHHErO W HapyXHOro AaBreHun
ONA Kax4oro ucneitatensHoro obpasua, OCHOBaHHbIX Ha 3aMepeHHbIX CBOWCTBax (cMm. 7.3.1.2).

103

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 111 /205
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

A.2.3 CEE ucnbiTaTenbHoro obpasua

MaroToBuTens pessboBoro coequHeHus JomkeH npegocTaBnTe MHopmaumio o CEE B Buae gaHHbIX O pacTarieato-
LeR, cxumatoLein n usrnbatolen Harpy3oK BHYTPEHHETO W HAPYXHOTO AaBNEHUs ANS KaXK4oro ucneltatensHoro obpasua
C yKasaHueMm kaxgoin Tpedyemon Touku CEE, ocHOBaHHLIX Ha 3amMepeHHbIX CBOMCTBaX (M. 7.3.1.3 n Tabnuuy 7).

A.2.4 ObnacTb UcnbITaTenbHbLIX HAarpy3oK UcnbiTatenbHoro obpasua

MarotoBuTens pe3bboBOro COEAMHEHWA AOMKEH NPEAOCTABUTE NOMHYIO KONMMYECTBEHHYIO XapakTepucTtuky TLE ana
Kaxaoro ucneitatensHoro obpasua ¢ ykazaHuem Tpebyembix TOYEK Harpyakv Takum obpazom, 4Tobbl Ha ee OCHOBaHUW
MOXHO DbINO COCTaBUTL rpachukK UCMbITATENBHBIX HArPY30K, KOTOPLIE YYMTBIBAIOT hakTUYECKUEe CBOWCTBA UCNbITATEMNb-
Hbix 06pasuos (cm. 7.3.1.4 u Tabnuuy 7). MNpumepsl TLE B BUAe Tabnuy 1 rpadukos npueeaeHsbl B NpunoxeHnn E.

A.2.5 Tpadmkun Harpy3ok ucnsiTatensHoro o6pasua
M3roToBuTens pezsboBoro coequHeHWa JOMKeH NpegocTaBuTb Tpebyemble rpadmkin HArpy3oK ANA KaXaoro Uerbl-
TatensHoro obpasua (cm. Tabnuuel 8—13).

A.2.6 MpepenbHble HAarpy3KM Ha UCNbITaTenbHLIN obpa3sey,

M3roToBuTens pe3sboBOro COEAWHEHWA AOIMKEH YCTAHOBWTL MPOEKTHYHO PaspyLlalolyo Harpysky Ans Kammaoro
vcrbiTatensHoro o6pasua. PacyeT npenenbHOW Harpy3ky AormkeH 6biTe OCHOBaH Ha MPOEKTHBIX XapakTepUCTUKax KOH-
CTPYKUMM W hakTUYeCKnX CBOMCTBax MaTepuana. PakTnyeckne npefernbHble Harpysku MOXHO MoMyyYnTe, ecnv onpegene-
Hbl (hakTUYeckue xapakTepUCTUKM KOHCTPYKUMIK 1 CBOWCTBA MaTepuana. MsrotoBuTens pe3bboBOro coeaMHeHns JOMKeH
npedocTaBWThb ONMCaHNE NpoLedypbl CMbITAHWA Ha NpedenbHYH Harpy3ky NS Kax4oro uenbitarensHoro obpasua.

Tabnuua A.1— VHPOPMALNOHHBIN NUCT TEXHUYECKUX TpeboBaHUM K pe3bboBoMY COeaVHEHNIO

A.1.2 NoeHTudmkaumsa pessboBoro coeguHeHus

Pasmep, macca (MapkupoBKka: TonwmHa [pynna npo4HoCcTH HavmeHoBaHuWe

OnucaHue nagenus
Macca) CTEeHKKN Martepuana nigenmna

pynna npoyHocTn matepuana MydThel (ECNK oHa OTNKYaeTca OT Tena Tpybbl)

YpoBeHb oueHku peabboBoro coegnHeHus (CAL), Npy KOTOPOM NPOBOAUTCS UCMbITaHUE

A.1.3 eomeTpuyeckne napameTpbl pe3bboBOro coegnHeHUs

A.1.4 YepTex pe3bboBoro coeuHeHUs (MPUNOXUTE OTAESbHbIE CTPaHULLLI C YepTexamMu MonepedHoro ceveHus)

A.1.5 NHopmauMoHHBIA NMCT pe3bboBOro coeguHeHus Homep n gata BBefeHWs pedakummn
OokymeHT Ne (NPUNOXKMTL KONUIO)

A.1.6 TexHu4ecKasa JOKYMEHTaLUWsA Ha M3roToBNeHne pe3sboBoro coeanHeHus

lMpenocTaBneHne NOMHOW AOKYMEHTALMMW C yKa3aHUeM BCEX NPUMEHSAEMBbIX JOKYMEHTOR M NMPOLEAYP C KOHTPOMbHBLIMU
HOMepaMu MU HoMepaMun pedakuMii, HeoBXoOMMbIX AMS W3roTOBMEHWs, KOHTPOMS KM MOHTaXa uagenus. 31a AoOKYMeHTa-
LMst OOSKHA BKINHOYATL, KAk MUHUMYM, HUKENPUBEOEHHOE

MnaH KOHTPONA TEXHONOMMYECKOTo NpoLecca (Konua) Homep 1 gata BBefeHus peaakumm
YepTex HUNMNENLHOro anemeHTa Homep 1 gata BBefeHuUs pegakumm
YepTex pacTpyBGHOro anemeHTa Homep 1 fata BBeeHuUs pedakumm
YepTex peabbbl HUNNENbHOrO aneMeHTa Homep 1 gata BBefeHUs penakumm
YepTex peabbbl pacTpybHOro anemeHTa Homep 1 gata BBefieHns peaakumm
YepTex YyNNoTHUTENBHOrO KOMbLa, HOMEP Homep 1 gata BBefeHns peaakumm
TpeBoBaHus kK 06paboTke NOBEPXHOCTY HUMNMNENBHOTO 3NEMeHTa Homep 1 gata BBefeHus peaakumm
TpeboraHuna kK 06paboTke NoBepXHOCTK pacTpybHOro anemeHTa Homep n gata BBefeHWs pedakummn
Mpoueanypa npoBepku kanubpa Homep 1 gata BBefeHuUs peaakumm
Mpoueaypa kanMbpoBKK M KOHTPOMA Homep 1 gata BBefeHuns peaakumm
Mpoueaypa KOHTpONS YyNNOTHUTENLHOMO KONbLa Homep 1 gata BBefeHuns peaakumm
Mpoueaypa BeiCAAKU/CHATUS HanpsiKeHWA Homep 1 gata BBefeHUs pedakumm
Mpoueaypa KOHTpons nepBoro/nocrnesHero n3genus Homep 1 fata BBefeHns pedakumm
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A.1.7 lNpoueaypbl cOOPKX B NONEBLIX/3aBOACKMX YCNOBUAX W PEMOHTA B MNOMEBbIX YCIOBUAX

[Npoueaypa CBMHYMBAHUA 3aBOACKON MY TLI/A0MNOMHATENBHOIO CBUHYMBAHUA

Homep v gata BBeAeHUA pedakumm

Mpoueaypa akcnnyaTaummn B NoONeBbIX YCIOBUAX

Homep n nata BBeaeHUa peaakumm

I'Ipou,e,qypa PEMOHTA pesbﬁosoro COEeaWHEeHKA B NONeBbIX yCNoBMUAX

Homep n nata BBegeHWUa pedakumm

A.1.8 lNpoueaypa CBUHYMBAHMA — pa3BUHYMBAHWA UCTbITATENbHOrO obpa3ua

Homep 1 gata BBeeHUs penakuun

PeabboBas cmaska

Twn n konn4ecTBO

Tabnuya A.2 — VHpopMayUoHHLINA NTUCT UCNbITaTensHOro obpasua

Pasgen

Homep 1 nata eeefeHus pegakumm

A.2.2 [JoOKyMeHT C 3TanoHHLIMK XapakTepucTUKaMu UcnbiTatensHoro obpas-
ua Tena TpyObl (konus)

Homep 1 gata BBeAeHUs penakuum

A.2.3 JokymeHT c obnacTbio OUEHKM pe3bboBOro coedMHEeHUsA UCMbITaTeNb-
Horo obpasua (konusa)

Homep v gata BBegeHUa peaakumm

A.2.4 [lokymMeHT ¢ 0BnacTbi MCMNbITATENbHBIX HArpy30K UCMNbITaTeNbHbIX 00-
pasuoB (konwug)

Homep v gata BBefeHUs penakumm

A.2.5 [lokymeHT Cc rpadpmkaMu Harpy3oK Ha ucnblTatensHel obpasey (konua)

Howmep n gata BBedeHUa pegakuymm

A.2.6 [okymeHT C npedenbHbIMW Harpy3kamu Ha WcnbiTaTenbHbld obpasel
(konuga)

Homep v gata BeefeHUs penakuum
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MpunoxeHune B
(o6azaTtensHoe)

DopMbl AnNA perucTpaunum gaHHbIX

QopMbl ANs perucTpaumi OaHHbelX, NPeacTaBeHHble B HACTOALLEM NPUNOKEHWW, UMW 3KBUBANEHTHBLIE UM B 3MeK-
TPOHHOM BWAE, CneayeT NPUMEHSATL COBMECTHO C HACTOSALLUMM CTaHOapToOM, SKBUBaNEHTHbIE NPeacTaBneHns aTnx hopm
OOMKHbI COAepaTb AaHHble 0 HasHavYeHU dopmMbl B cooTBeTcTBMKM ¢ C.1. [aHHble 13 MHOPMALIMOHHbLIX MUCTOB MOryT
aybnupoeaTth oT4YeT NabopaTopun MexaHWYeCKUX UCMbITaHUiA. TTOCKONBbKY pe3ynbTaThl KOMUPYHT, YTO COMPSKEHO C Be-
POATHOCTLIO HaNMYMA B HUX OLWWOKM, PEKOMEHOYETCS UCMOMb30BaTh U NpPUHATL dhopMaTt nabopatoprin MexaHW4ecKux
ucnbiTaHwin. Ecnu gaHHele pesynsTaToB UCMbITaHWIA BHOCAT B (hOpMbl BPYYHYIO, CnedyeT UCnonbs30BaThk hopMel dhopmaTa
A3 unu aKBMBanNeHTHOro paaMepa. Ecnu dhoopMel 3anonHeHsl NeYatHbIM LWPUGTOM UMK B 3NEKTPOHHOM BUAE, TO MOXHO 1C-
nonb3oBaTh hopmbl hopMaTa A4 UNKN SKBUBANEHTHOTO pasmepa npu YCroBMn NpUMEHeHUs ogHoro hopmata u Hanbonee
NPMEMMEMOro YTeHWs AaHHbIX. JonyckaeTcs NpUMeHeHUe yBerMYeHHbIX KOMuid (hopM, MpeacTaBneHHbIX B HACTOALEM
NPUINOXKEHWN,

CraHaapTHyo dopMy oTYeTa UcnbITaTensHoN naGopaTopuv MaTepuanor cneayeT NpUMEHATL COBMECTHO C pu-
cyHkoM B.3. PekomeHayeTcsa Ucnone3oBaHne obpasyos matepuana ansa ucneitaduid MT B cOOTBETCTBMM C pUCYHKOM B.1.

PekomeHayemasn cxema gns M3MepeHns pasMepoB Kaaoro McneltatenbHoro obpasua npuseneHa Ha pucyHke B.2.
PucyHok B.2 pekomeHOyeTca NCnonb3oBaTk B COMETAHUN C pucyHKoM B.5. B kaxpaom ceveHnn nnockoctb 0° pacnonoxeHa
Ha M3MepPEeHHOM MUHUMArBHOW TONLWKWHE CTEHKM ANA 3TOro ceyeHus 1 ByaeT opMeHTUpPOBaHa No-pasHoOMY B KaxKOoM ceye-
HUU. V3roToBUTENKO HEOGXOAUMO NPEACTaBUTL 3HAYEHWE Ly NS KaKAOro pacTpybHOro CoeAUHEHNS.

305 mm

| 1A fMT1d 1B [ 2A [wmr2]| 28 | 3A |[wmT3| 38 | 4A |[mT4| 4B |
a b

I 5A | MT 5 I 5B |Csoﬁoqm:>u7|‘ MT 6 ICBoﬁonglﬁICBoﬁonglﬁl MT 7 |CBoﬁo,qu|ﬁ|CBoﬁo.qub|ﬁI MT 8 |CBOGO,QH|>||71I

| | 305 Mm

a) Cxema otbopa UCXOAHOKW 3aroToBKK (BapuaHT 1)

[MT14 1A | 1B p€MT2[ 2A | 2B |MT3| 3A | 3B | MT4]
a a c
[MT5] 4A | 4B | MTE| 5A | 58 | MT 7 | Ceobopuen | Ceoboarsii | MT 8 |

b) Cxema oTbopa UCXOAHOI 3aroToBKK (BapuaHT 2)

[MT1| 1 | ec2 |wmr2|] 3 | c4 [wmT3] 5 | Ceoboanein | MT 4 |

c) CxeMa oTbopa TpyBHOWM 3aroToBKM ANA MydT

2 Pe3bboBble coeaWMHeHWs1, MPMMbIKaKOLLME K 00pas3Lly Ans UCnbITaHWA MaTepuana.
b Fnagkuit KoHeLl, (OTpe3aHHbIA ra30B0ol Peakoii Un NUMoi Ha MioBoM aTane UaroToBNeHus).
¢ Mapgkui KoHewl (OTpe3aHHbIV ra30Boi PE3KOWN UMW NUIOKW Nocne HapesaHns pe3bibl).

MT — npoba ans ucneiTadnid matepuana

PucyHok B.1 — PekoMeHOyemMasi Cxema pacronoXeHWe UCXOAHbIX 3aroToBOK U TpyBHbIX 3aroTOBOK Ans MydhT
NpY M3rOTOBMNEHUW UCMBITATENbHBIX 06Pa3LOB ANA UCMLITaHWI MaTepuana u 0bpasLoB
s NoNHOMacLUTabHbIX UCTbITaHWUIA

106

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 114 /205
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

La Lg
LA Lws
Lyl Lyafd  Lyafd | Lyald Lyg/4 Lyp/d Lygld Lygld
— o~ ® - w0 ) < @ ™ -
@ @ @ @ @ o) © © Q ©
I E I z H S E H H z
z 3 i 3 £ 2 12 1R OIR IR
(& Q o] &) (8] o Q Q Q Q
A} A 1 A} A \ A A} A 1Y
1 1 A ! 1 1 1 1 A A
1 i i 1 1 1 1 1 1 i
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 I 1 ) i
! i 1 ! ! ] ! ! 1 f
! lr l’ I’ lf I" If I" I’ I’
Anvna Onuea
Kpennexus MNatpyBok A MHTerpansHoe coeauHeHne NarpySok B KpenneHus
wnm wnu
vcnbiTarensHas VcnbiTaTeNnbHas
3amyluka 3" Lp ar ar 3arnyLuka
I
TVNUHHBIA
Ly WE 3 Ly
Ly Lus
Lyald  Lyafd Lygadd Lyaid Lypld Lygf4 Lyg/d Lygl4
- o~
- o™ ™ Ao w0 2 ¢ ] < ™ o~ —
© @ [} ] ] T I o [ [ ] <]
S z £ 2 2 2 2 S ES z S 2
5] @ @ @ @ 5 5 o ¥} o o [}
4 3 % % % @ © b A 3 b 3
o o Q Sl o© 7 = - [s) o o |0 |o
AY
A \ 1 \ \ A \ \ A A A \
1 A i 1 A 1 ! A 1 1 A 1
1 1 i 1 i i ! i 1 1 i 1
1 1 1 1 1 1 i 1 1 1 1 1
I i I 1 I H 1 I 1 1 i I
] I i ] ] I 1 I ] ] ] ]
! J ] ] ’ ! ! / i ] / i
L L L L L ’l /f L L L L
Nrvna 4 Nrvna
Kpennexus MartpyBok A Mydra Matpybok B KpenneHus
wnm wnm
vcneiTatenbHas ucnbiTaTenbHas
aarnywka 3" 3" Lc 3" 3" 3armyuika
Pl./lcyHDK B.2 — Cxema pacnonoXxeHna ana onpegeneHna pasmepoB NCNbITATENbHbIX OﬁpaSLI,DB
107

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023

115/205


https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

elrendalen 81040890 Lo MIGHHouNewdodH|| — §'g ¥oHAoud

M o)
FATEE]
-ahuditHuuu @& |0
[WTEE] ww
~ahudHuUmM m 61
zwmooul | L (g
[WIZECCTRE S A
Z i
- ahndTHULIMT] nuun ol
WTER
~ahudHumT] .W Si
gwmiooul] | L |p)
| ymidou|) |w g
Z i
-ahndTHMLIMT] nu-m <l
TIERSS
-shudiHmumnn 8 L
gwmoul |5 (gL
Lwmiooul] [N | g
Z Vo
- ahndTHMLMT] m 8
L Umio {1
-shudHuunn [3 L
g widoul] | I 9
Lumidou(] |~ | g
WUHELIAUIN
1q1el1qufead
BIH uL n1Beniuay edAL 3 BIH woon, lusenfiol edfled | 5 EIH nLocHhodU ML3aRANBL edALed
n__.;.qw._ ~OHhodu vattadu  SAY tedsuwa, ..nMZ: n_:m.n.w_ -hodu watredu | SANY -auwa ._._M,_._.ﬁ n_:>.qw_ read watrady | SANY _suna [N T8UD
N watady) | waH-54 2'0 IdY 1 o} N wavady |wan-o; z°0 IdY AL o} N u miaH-9;, z'0) Idv 1] P
sN ¥ogAdiey ¢
M4=0L0EE
WoOHTOXOM aN T
g yoghdie|| elhA v Moghdie|| L
| g yogAdLe| | eldAp v ioghdie|| |
qualerollgeH imn sN Necedopn UMHBLO
BHUITIIOL BEHHETRE
Lonuennau) IUHIKOUOUOLOBIN SWHaHNTa00 e
208009€9d n
eleyf sN Wieod| n120Hhodu BuuAd | daneed

108

GostExpert.ru

https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

olnHeanhHUaeed — OIMHBREWMhHNED OU LreHdAY — 4'g MoHAoKd

0L 0L
HWUW/QO 1HOWOW LHOWOW 3| 5
OiVHETSEE K . /9 -odogo -odogo LHaWOW eLpApy | 9usuumy aN N N . anv damoH
BUHeauhHMased BUHeS numeLAdy nmesLAdy LHaWaUE | LHaWaue | :NaHoy
ALHowad ou OLIDUR Je]TieTiTN namesLAdy SWH
BUHEhOWEED LHSHON “MhHUED SMHEaNRHNED piamLI0d]| T —eamhHIED) yiag WISH
qioodox ” -oLchA -quauum
2 SOHUO] | MhOULEE, 08.1089hULIOY| P H heseton
enHoN oloHgAdLoed eawarL)
WigHaLreLHosndol eLdAW ‘exeeND BegoQaItad EMHOY OJOHIUSUUWH BYUBTLO
UM NIgHAUeRNLdS8|hoiLny
o198\ SUBULWH BIEEWD BBE0QYIEad BWHOHWTE0D BMHESOHOWNEH
qualeroilgeH go01Hawon xumeLAdy Hoceueun(y BUHAHWIT'O0O qUBLNE0L0IE|]
Lonrenniaug wAwmnoep WANNHW nLooHhodu euuid |
_ suLde| |quainaoLolep|um |
BN.Lreod)) ‘BNEBIND KEE0QIEDY e
eleff sN (19heedgo) haeedg deweey

O — N M ST OB O~ h o
O~ v v - v N

TN MY 0 O M~

109

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 117 /205

CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

2023

FOCT ISO 13679

190AdL efneedgo cloHAaLaLeLIquUon godswedel xuxosnudiawosl endog — G g HOHADNY

m>m,~

Uy

bre 85 _ guHadanel

YW — snHadanegl

07 — 9MHaHNT202
90HIUEdISLH|Y

97 — eLtbAiN

87 — gyoghdiey

Y7 — v 300AdLeL|

Z g yoHfond o

diaweunT umHHadLAHE uuHT'ad)

aeHadn

“oMepn

HAN

oSLE

2042

.GZe

.08l

oSl

.06

14

-0

MMHS1D I9HWITILO

L BuHadane

asHad)

M

"HUN

oG~ 5E)

0.¢ — .06

oGCC — .SF

.08l — .0

edilanent

olonAdeH snHadane)

endol
M120M90LIL
10 eHunufy

BEWHEhSWEG

g ouHBha) |V SuHBhAD | | auHBha)

Z aMHBhaYD

¢ aMHBhaD

¥ 9MHBhaY)

G aMHBhaY

G BMHBhaY

 BMHBhaY

€ BUHBhBD) | Z BMHBhaD

| SUHBhAYD

eLpAN

W dogAdie|

v YogAdlel|

oLo3|\

quaLeoiLgeH

lonuenneau)

eleff

dogudu-g£
o128\

s Liaod] |

sN heeedaQ

BWHaHUTa0D
208009ty

MLooHhodU euuAd |

WAHSL10

(¥4

0c

6l
8l
Ll
9l
Sl
vl
€l
¢l
Ll

EBHUITILIOL BEHHETEE

BB

daweed

110

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 118 /205

CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

BUHOHUT202 ologogdacad sodianwedeu xmnoanudianoal Lovu iaHHoMendodH|| — 9'g ¥oHASKd

‘MLooHXxdagou uiLogedgo
1oJAd nogoiLr UM BULIAd oL O1OHKhOJBANONEL!
‘0JOX0BhMHERIE WBNHB08HEH Tadal |,

BUHBSHBWEN BLlel]
exaldsh
BUHSHAWEN
oALeln

oN *oLdap

eleff

eleff

qualeroiugeH
1ouurenhniau)

191 AW UUelaW-UUBLeIN BUHSHLOUUA 9100HIUBE0)

BUSUUWH UUBLSW-LIIeLlsN BUHSHLOLUUA 9LO0HAUEeaQ

elHamale ologoLldAn 1I9gacad elem avHaHOLMLY)

BLlHBWSUE OJOHTLUBUUWMH _n_©n_mmn BJEM SUHBHOILO

elHanaLUe 01090LpAN 9100HIAHOY

BLHOWSLIE OIOHIUBULWH 9LD0HDAHOY

(docee) 1agacad JsleH

1agaead diawent/ehauox-edguurey J81eH

1agacad diswent/migodu-edguirey Jy1eH

ENqUoy UHgEHEY SUHSXKOLIOLOLOS|A

enquoy uiaeHex mISQS_._._

ehauon uigeHen disweny

UUelan-UUelsW BMHaH1OUUA JB1EeH

9L An Urelsw-UUelon BMHaHouuA dianenty

BLUSUUWH UUELlaW-UUelan suHaHLouuA dianenty

viaHxAdeH UMHHaALAHG niaHxAdey UUHHadLAHgG
(eviL1ogedgo (em1ogedgo
VONOShMHEXSIN MMHKOLD0D 8) | WOMIShWHEXSIN MMHEOL1D0D 8)
g naHoy v NaHoYy

g BUSUUMH dawoH

VY BUSUUKMH danoH

(ernHoy oJogoLdAw)

1aLchAn dawoy

aN Neeedgp

nLo0oHRhodU euuAid |

WHHBLD BHUITIUOL BEHHETEES
BB

daweed

SWHaHNTa0D)

BWHBHWT®00 qUa1Mg0.L0IE

111

GostExpert.ru

https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

eneAdieH seHauaTadu/semoiemAdeed

‘MMHeLIauoK UeHdAy — /2 g @oHAoud

| suHEROWEE

_ suHamMAdeed 0108 ¥ BMHEIULQ

27 eHUUT

BEHAUS1BhHONO

87 eHuut
BEHAL@LERHONQO

v eHUUH
BEHAUSLERHONQ

exefdieH sBmMoQ
eneAdieH semoQ
exeAdieH sBmMoO

7439 + es1ouod1of oloHhoeAdIER 10 eieAdieH

1IgHumen exeAdieq
I9HUmew exeAdiey
iI9Humen exeAdiey

eg.1o1odLok oloHhoeAdIeH Lo exeAdiey

auHaLgef]

BUHELIAUOK 1[9dianedel

SIGHAUBNWUNINE N

nnHamAdeed udu svHauagel]

a¥halh ndu suHauaely

:exefdier semoiemAdeey

:eneAdien semoiemAdeed senwssHawud)

en

'dLo)

ol
6
8
L
9
G
¥
€
Z
L
q 2 AHnmenw
SuHenanndL] Nohalk anHaLresiag e eH exehdiey shedg
wieAdieH BuHauaey BUHBLUaET
108820 d1o0donD) BUHELOHIBH 9100don)) BMHETE0D BUT efad)
qualeoiugeH (npnnLeff SUHaHWT209
Lovuennaug) oaLayedLA nLooHhodu euuid |
20HhoeAdieH/oLDa N
8N Lieod|| VMHELIGUOK LonoLod]] [=lel=I1|
elelf oN NagedgD dawneed

112

GostExpert.ru

https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

(weuHoLger WUHHadLAHE Tou ¥ohalA auHaUasIag) 9L00HRULaNdS] BH UMHBHUTOO0D X198009€9d MMHELIAUOMN IBHAAY — @'g MOoHAoUd

BUHERaWKUA | ] - e kil edALedsumna] | auHausgel | guig) owm_“mwmm%“: WiEAdIen L swadg
Nanalk avHaUaKIag 10 eyekdieH EAbe. UELE
quUaleroilgeH (vpnnre SUHBHNTR0D)
lovlrennaug oaLonodLoh aoHhoeAdieH/OLDa N nlooHhodu euuAd |
aN Lisod|| WWMHELIGUON LroxoLod] | ED0B
eleff sN NeeedoQ deneed

ENn

DO «—~ N OO T W0 O M~ 0 O O
~ T T T T Y v «— v

— N O T W0 O M~ 00

113

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 121 /205

CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

(weralA BuHaLUEKI9E BUT BUHBLUEET oloHkAdeH Iadanwes wanHaHsnKndL 2) 9100HKMIBNdal BH MMHEHUTE0D XiI9gog9sad unHeliauoun reHdAyk — g'g HoHAoung

20V o] aonxAdeH | eaHHadlAHg eg1omod1oh
mieAdieH wiefdieH
BUHERaWN| | WIhoLR edAtedsuna] QuIELN 0JoHhoeAdIeH eaho uele Bwadg
auHaLrasIag SAHEIEr 10 exehdieH
quUaleroiUgeH (npnnieyg SMHIHUTR0Y)
Lourenhaun ogLonod.LoA aoHhoeAdieH/oLOBN nL1ooHhodu euuAd |
sN Lisod|y UMHELIAUIN UoYoLlod]] B20B|\
eleft N neeedoQ daweed
eu

DO ~ N < W0 O~ ©
- - T Y — = = T

— N M S 0 O M~

114

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 122 /205

CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

MpunoxeHune C
(obsAzaTensHoe)

MonHbIA NpPOoTOKON MUCNbLITaHUN pe3b50B0l’D coegUHeHUA

C.1 O6wwme nonoxeHus

B HacToseM NpUNoXKeHUM NpuBedeHbl yKasaHua nNo oOpMITIeHUIO NOMHOrO NPOTOKONa MCMbITaHWiA pe3bboBoro
COeaUHEHUs], BLIMOMHEHHLIX B COOTBETCTBMWN C HACTOSLUM cTaHaapToMm. B npoTokon gomkHa BOMTW Heobxogumas nHdop-
Mauus AN 3anofiHEHNs AOKYMEHTOB MO UCMLITYEMOMY pe3bboBOMY COEOMHEHWID, MPOLUELYpPaM U3roTOBMEHNUA 1 cBopky,
pesynsTataM McnbiTaHui pe3bboBbiX coeguHeHun B cbopke, BeinonHAaemown TLE, u no ucneitaHuam noa npegensHeIMU
Harpy3kamu. MpenocTtaendemas MHOpMaUUA OOMKHA ObiTb OCTATOMHOW ANA MOMHOW XapaKTePUCTUKK UCTIbITYEMOro
pe3bb0BOro coeMHeHUs U NOATBEPXOEHUS TOro, YTo pe3bboBoe coednHeHne obnagaet HeobxoaMMon paboTocnocobHo-
CTbI0, @ TaKKe cogepaTb AaHHbIe O NDLIX OrpaHUYEHNSsX.

B nonHom npoTokone ormkHbl ObiTh yKasaHbl OTKNOHEHWS OT YCTAHOBMEHHBLIX Mpoueayp (Mpu Hanuyuu), HO He
JomkHa gybnupoeaTbes nHdopMauus o npoueaypax UCrbliTaHWin, NpUBEAEHHBIX B HAacToswem ctaHgapTe. NpoTokon Tak-
e OOIDKEH BKIOYATb 3HAYMMble COOLITMA, HE SBMAKWMECA OTKIOHEHWSAMUW, HO KOTOpbIE LienecoobpasHo BKMHOYUTE B
MPOTOKONM, HanpuMep: yTeykn B 06opyaoBaHnM, YBENUYEHWe BPEMEHUW BbIOAEDXKKW, NEPEKTOYEHUE C KaMepbl HAPYKHOMo
JaBreHus Ha MecTa yTedkn Ans TS-A npu TeMmnepaTtype okpyxatoLlen cpefbl U T. N. Takxe B NOMHbINA NPOTOKON MOryT BbiTh
BKITIOYEHLI MPOBEAEHHbBIE AOMNONMHUTEMNLHBIE UCMLITAHWUSA, KOTOpbIE He TpebylTca ANs 3a4aHHOMo YPOBHSA NPUMEHEHUSA, HO
He0oBX0AMMO yKasaTb, YTO OHU ABMSATCH AOMNONMHUTENBHBIMUK MO CPABHEHMIO C TpeboBaHMAMU HACTOSALLErO cTaHaapTa.

MonHBIM NPOTOKON UCNBITAHWIA OOMKEH COAEPXKaTb, Kak MMHUMYM, UHdpopmMaumio, ykasaHHyto B C.2.1.

CtpykTypa npotokona cogepxut 10 pasgenos (KatanoroB B aMeKTPOHHOM BUAE), NPy aToM nanke 1 cooTBeTcTByeT
pasgen «Kpatkuii otyeT». Kaxgblid katanor Wiy nogkaranor COOepXWT AaHHble B 3MEeKTPOHHOM BWAE, MOMyYeHHblE BO
BpEeMSA MCMbITAHWIA, W OTCKAHWPOBAHHLIE XYpHanbl, COCTaBMNEHHbIE BPYYHYH (Npy Hanuyuu). Nocne 3aBepLUeHMsA UCTbI-
TaHWs NPOTOKOMN OTNPaBNSAT B 3MIEKTPOHHOM BMAE C Katanoramu unu B BymaKHOM BWAE B COOTBETCTBMMU C yKasaHHOW
CTpykTypoi. [ina pa3peneHvs OaHHbIX Mo KaXaoMy UchbiTatensHoMmy obpasuy Kawabli pasgen MoXeT ObiTe pastuTt Ha
nopkatanori. MimeHa paiinos [ormkHbl GbITe YHUKANbHBIMU ANA Kaxaoro Habopa AaHHbIX U A0MKHbI 0TpaXKaTe HOMEp UC-
nelTatensHoro obpasua 1 NpoToKon ucnbiTaHua. MaeHTudukaluMoHHbI HOMeEp Kaxdoro pazgena npuseneH B C.2.

B kaxgom Habope JaHHLIX B 3MIEKTPOHHOM Buae Unu B hopMate XypHana, COCTaBMEHHOIO BPYYHYH, B 3aronoBke
NMepBOI CTPOKW HEODXOAWMO yKa3aTb pasMep, Maccy, rpynny NpovyHOCTH, pe3sboBoe coeAMHEHMNE, HOMEP UCMLITAaTENbHOro
obpasua 1 yHUKansHbIN MOAEHTUMUKALMOHHBIA HOMEpP (HanpumMep, HOMEp NMpoeKTa I HOMepP 3akasa Ha NOoCTaekKy). Kax-
OBl BBOL, A@HHbBIX UINK 3anMCh B XKypHAne AOMKHbI COAEPKaTb YKazaHne AaTel U BpeMEeHW; aneKTpoHHbIe daiinbl, hopMbl
W KypHanbl — WHOpPMaLWIO 0 NMUax, BeayLUUX U KOHTPONUPYHOLLKMX 3anvch OaHHbIX.

®opmbl aHHLIX, MPUBEAEHHbIE B NPUNoXeHUW B, sensoTca o6a3aTenbHBIMKU, HO Tak Kak OHW He BCceraa npeacras-
neHbl B UMdPOBOM BapuaHTe, AOMYyCKaeTCA NPUMEHEHWE UX 3KBUBASIEHTA B 3NIEKTPOHHOM BUAE.

CtpykTypa npoTtokona coctout u3 10 pasgenoe (cm. Tabnuuy C.1).

Tabnuya C.1— Crpyktypa npotokona

HaumeHoBaHne Paszgen
KpaTtkui otyet G241
TexHu4eckne xapakTepucTuky pe3sboBoro coeguHeHust c22
TexHWYeckne XxapakTepUCTMKM N MEXaHUYeCcKMe CBOMCTBa MaTepuana Ci2.3
[eomeTpuyeckne daHHble Matepuana C24
[eomeTpuyeckne AaHHble UcnelTatensHoro obpasua c25
[laHHble O CBMHYMBAHUM W Pa3BWHYMBAHUW UCTbITATENBHOTO 0bpasua C.26
OBnacTti 1 rpaduKn Harpy3oK UcnelTatensHoro obpasua C.2.7
[aHHble NCNbITAHWIA Ha repMEeTUYHOCTL W NpeaenbHY Harpyaky UcneiTatensHoro obpasua c.28
[okymMeHTaLWs no ucneltatensHOMy 060pya0BaHUID c.29
MpunoxeHun Cc.2.10
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C.2 Paszgenbl npoTokona

C.2.1 KpaTkun otuet

Paagen BknoyaeT, kak MUHUMYM, CrieayoLyo MHQOPMaLMo:

a) naeHTUdUKaLMOHHbIE aHHbIE pe3bbOoBOro CoeaMHEHUS (HaMMeHoBaHWe pe3bbDoBOro CoeaMHEHWS);

b) noeHTudpmKkaumoHHble daHHble TpyD (pasmep, Macca, rpynna npoYHOCTK);

C) CCbINKY Ha HACTOALMIA CTaHAapT;

d) knaccudukauuio neneitanmii no CAL;

€) KONMWYEecTBO UCMbITaTENbHLIX 00pa3LoB;

f) Temnepatypy UCnbITaHWIA;

g) Larbl UCNbITAHWMIA K UCNbITaTENBHOE 060pYa0BaHWE;

h) MoeHTMUKaUMOHHBIE AaHHBIE NepcoHana, NPOBOAMBLLETO UCTBITAHWS;

i) yBegommneHue o TpeTbel CTOPOHE, KOHTPONUPYIOLWEN UCTIbITaHUS;

j) ceogHyw Tabnuuy UCnbITAHWIA C yKasaHWeM UCMbITaTeNbHbIX 06pa3LUoB, NPOBEAEHHLIX UCMLITAHUIA U pe3ynLTaToB
6a30BbIX UCMbITAHWNA,

k) pesynbraTbl NPOBEAEHHBLIX UCTbITAHWIA;

|) DOMONHWTENBHLIE UCNBbITAHUSA, BLIMOMHAEMbIE B PAMKaxX NPOorpaMmel UCTbITAHWIA;

m) 3annaHWpOBaHHLIE OTKIMOHEHWS OT HacTOALLEro cTaHaapTa;

n) HesannaHWpPOBaHHbLIE OTKIIOHEHWUS OT HACTOALLEro cTaHgapTa.

C.2.2 TexHU4YecKWe XapaKTepPUCTUKN pe3bLOboBOro coegUHeHUs

Pazgen BknioyaeT, kak MUHUMYM, CriedyoLuy MHOPpMAaLIWIO:

a) nageHTudurkaumo pesbboBoro coeguHeHns (cm. A.1.2 n Tabnuuy A.1);

b) reomeTtpunyeckue napameTpel pesbboBoro coeguHeHua (cm. A.1.3 n Tabnunuy A.1);

c) YepTex pescboBoro coeguHeHus (cm. A.1.4 u Tabnnuy A.1);

d) WMHOPMAaLMOHHLIA NUCT pe3bbOoBOro CoegMHEeHUs, coaepallui MHAQOPMaLMIO 0 MUHMMAanNbHbBIX aKChnyaTauu-
OHHbIX XapakTepucTuKax pe3pboBOro coeguHeHWs, ero reoMeTpUYecknx napameTpax (HapyxHOM OuameTpe, BHYTpPeH-
HeM JvameTpe, NPOXOQHOM AMaMeTpe, NoTepax Npu CBUHYMBAHWK, HApYXXHOM AuameTpe MydThbl, ANMHE MydThI), peKo-
MeHOyeMbli KpYTALLUMIA MOMEHT 1 Apyr1e AaHHble, HeobxogumMble Ana obLero cnonb3oBaHusa pe3sboBoro coedvHeHns
(cm. A.1.5 1 Tabrinuy A.1);

€) TexHuyeckue TpeboBaHUs K XxapakTepucTUKam U3roTOBMEHWS pe3bBoBbIX COEAMHEHWIA, BKINIOYAKOLWME MMNaH KOH-
TPONA TEXHOMOMMYECKOTO NpoLuecca, HoMepa YepTexer npodykumy, TpeboBaHus K MHCTPYMeHTaM, npoueaypbl KOHTpO-
N8, MeToaukW KanwbpoBkK kanubpos, nMpoyne NPou3BOACTBEHHbIE Mpoueccel, TpeboeaHus K obpaboTke NOBEPXHOCTH,
NaKoKPaco4HbIM W rarnbBaHWYECKUM MOKPLITUAM, YNakoBKe, 3awuTe pesbbbl, a Takke K 3almTe oT kopposun (cm. A.1.6 n
Tabnvuy A.1);

f) npouenypsl cBopku 1 pemoHTa pe3bbOoBLIX COEAMHEHWUIA B NOMEBLIX/3aBOACKMX YCMOBKUAX, BKIIOYAOLWE NpUME-
Hsiemble npouedypbl Mo 3aluMTe, Morpy304HO-PasrpysoyHeIX onepaumam, cbopke MydT/BCnoMoraTenkHblX COeqUHEHWA B
3aBOACKWX YCINOBMAX, N0 IKCMTyaTauumi 1 PEMOHTY COeAWHEHWIA B NONeBbIX ycroBuax (cm. A.1.7 n tabnuuy A.1);

g) npoueaypbl CBUHYMBaHUS—Pa3BUHYMBAHWA MCnbITaTensHoro obpasua, BkMlYawowme TpeboBaHus K pe3sbo-
BOW CMa3Ke, KpyTALeMy MOMEHTY U K CKOPOCTU CBUHYMBAHWA AN KaXAoro UcneltatensHoro obpasua (cM. A.1.8 u tab-
nuuy A.1);

h) Homep mokyMeHTa ¢ 3TanOHHBLIMKW XapakTepUCTMKaMK UcneiTatensHoro obpasya tena Tpybel (cm. A.2.2 1 tab-
nuuy A.2);

i) HOMep OoKyMeHTa ¢ obnacTbio OueHKM pe3bBoBOro coeduMHeHWs UcnbiTaTensHoro obpasua (cMm. A.2.3 1 Tab-
nuuy A.2);

j) Homep gokymeHTa ¢ obnacTbio NCMBITATENBHBIX HArPY30K UCTbITaTENbHBIX 06pa3uos (cm. A.2.4 v Tabnuuy A.2);

k) Homep gokymeHTa ¢ rpadmkamu Harpy3ok Ha ucneiTaTeneHeild obpaszey (cm. A.2.5 n Tabnuuy A.2);

|) HOMep OoOKyMeHTa ¢ NpedenbHbBIMIW Harpyskamu Ana ucnbitatenbHblix 06pasuos (cm. A.2.6 1 Tabnuuy A.2).

C.2.3 TexHWYecKWe XapaKTepUCTUKN N MeXaHW4YecKrue CBOWCTBA MmaTtepuana

Paanen BknoyaeT, kak MUHUMYM, CrieayoLyo MHQOoOpMaLMio:

a) TeXHUYecKue xapakTepucTuku Tpy® n TpyBHbIX 3aroToBok Ansa MydT, Tpebyembie AnA pe3bBoBbIX COEANHEHWN;

b) cxemy ot6opa mcneiTaTensHbIX 06pasLos 1 obpasLoB MaTepuana Ana UcnblTaHWW (MCXOOHBIX 3aroTOBOK M TPY6-
HbIX 3aroToBOK Ana MmydT) (cm. pucyHok B.1). CnegyeTt obecneuntb NpOCnexnBaemMoCcTb KaXKaoro nenbltatensHoro obpas-
ua natpybka n MT 0o ncxogHoW 3aroTOBKKM, BKMOYASA NONOXKEHVE B Npefenax UCXOOHOW 3aroTOBKU;

C) peayneTaTbl UCMLITAHUIA Ha ONpeaeneHrue MexaHN4YeckMx CBOMCTR, BKIOYAS KOMWMM NMPOTOKOMNOB UCNbLITAHWIA MaTe-
pwana (MTR) 1 NpoTOKON UCMbITaHWIA MeXxaHn4eckux cBorucTB MT, a Takke MHPOPMAaLMOHHLIA NCT CBOWNCTB MaTepuana
ANA Ka)xgoro vucnelTateneHoro obpasua (cMm. pucyHok B.3).

C.2.4 NeomeTpuyeckue AaHHbIe MaTepuana Tpyobl U TpyOHOW 3aroToBKU Ans MydgT (M3MepeHue HapyKHOro
AvameTpa U TONMWMWHLI CTeHKM)

Pazgen BknioyaeT pesynsratel U3MEPEeHWA MMHUMANbBHOW TOMWMWHBI CTEHKW, MWHWManbHOW CpedHel TOMLMHGI
CTEHKMW, HAPYXXHOro AMaMeTpa Kaxa4oro uenbltatensHoro obpasua natpybka, HapyKHOro AuameTpa KayKgoro UCnbITaTerb-
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Horo obpasua mydT. [ina kaxgoro ucneitatensHoro obpasua BKYaT MH(POPMaLUMOHHbIE NUCTEI FeOMETPUYECKUX Napa-
MeTpoB Tpybbl (cM. pucyHok B.5).

C.2.5 NeomeTpuyeckme paHHble UcNbIiTaTenbHoro obpasua (o6paGoTka BHYTpPeHHeW/HapyXHOW MoOBepXx-
HOCTW Mocne NepBoro CBMHYMBaHUsA, Nocrne OKOH4YaTeNnbLHOro CBMH4YMBaHWUA)

BrknioyaeT MHOPMaLMOHHBIA NMCT reoMeTPUYEecKUX napameTpoB pe3bboBbIX coeguHeHWi, NpefocTaBneHHbIA 13-
rOTOBUTENEM, C YKaszaHWeM PACYETOB HATATA KaXAoro ueneitatensHoro obpasua (cMm. pucyHok B.6).

C.2.6 [JaHHble 0 CBMHYMBAHUN U pa3BUHYUMBAHUM UCNbITaTeNbHOro obpasua

Pasgen BknovaeT criegytoLLme AaHHble O CBMHYMBAHMU U Pa3BUHYMBAHWM:

a) MHGOPMaUWOHHLIE NUCTbI CBMHYMBAHUA M pa3BUHYMBAHWUA (CM. PUCYHOK B.4).

B npotokone ykaabiBaloT, Kak MUHUMYM, CMeaylollmMe AaHHbIE: CKOPOCTb CBMHYMBAHWS, KOHTPOMbHBIA KPYTALLWIA
MOMEHT, MOMEHT CBUHYMBAHUS [0 CMBIKAHUS YNOPHbLIX 3NEMEHTOB, 0BLLUMI KpYTALLMIA MOMEHT, YACNO 060pPOTOB CBUHYA-
BaHWUS [0 CMbIKAHWUS YNOPHBIX ANEMEHTOB 1 YMiCro 0GoOpOoTOB 40 MOMHOM0 CBUMHYMBAHMSA, AVANA30H KPYTHLLETO MOMEHTA
pasBUHYMBAHWSA, Bec pe3bboBOA cMa3kM [HUNNenbHbLIA K (MNK) pacTpyBHbIA KOHUBI], 4aTy, NepcoHan, ncnonbayemoe obo-
pyooBaHue, chotorpacmu;

b) rpaduku 3aBUCMMOCTU KPYTALLEroc MOMeHTa OT Yucna obopoToB.

MpaduKki 3aBMCMMOCTI KPYTALLETO MOMEHTa OT 4mMcna obopoTOB MPU CBUMHYMBAHWU WU pa3BUHYMBAHWK pe3bboBoro
COoeguHEHUS JoMmKkHblI ObiTh NpegocTaBneHbl B 3NEKTPOHHOM Byuge. JonycKalTca ckaHupoBaHHble n3obpaeHus rpadu-
KOB CBUHYMBAHWS,

C) OaHHble TEH3OMETPOB AOMKHbI DbITh NPefocTaBneHbl B 3MIEKTPOHHOM BUAE, a TakKe Mo 3anpocy 3akasduka B
Buae rpacuKoe;

d) OTKMOHEHWS UMM PEMOHT B MOMEBLIX YCIOBUSX.

HomkHbl 6bITh BHECEHBI laHHBIE OTHOCUTENBHO TOTO, B KAKMX UCMbITAHWSX Habnoganuce 3aegadHue, onvcaHue npo-
BEAEHHOro PEMOHTA AN YCTPaHEeHUsl 3aedaHus, OonuMcaHWe NMpPUYMH 3aefaHns U pekoMeHaauuy no NpenoTBpalleHuio
3aefaHus B gansHenrwem. [puBogaT rpadukm 3aBUCMMOCTH KPYTALLEro MOMEHTa OT 4ucra obopoToBR M HeobXoauMble
doTorpachnn. Takke ykasblBatoT, Obin N NPeBbIWEH KPYTALMA MOMEHT pe3b00BbIX COEAVMHEHWIA U BO3HUKLLME NPU 3TOM
CNOXHOCTK;

e) ¢hotorpaduu CBUHYMBAHWA W pa3BUHYMBAHUSA;

f) guameTp onpaskW, ONMWUHY U MPOXOXKOEeHWe/HeNpoxoxageHe. B cnyyae HENPOXOXKOEHWA yKa3biBaloT, C Kakow CTo-
POHBI U B KAKOM HAMpaBneHuW NonyyYeH aToT peaynsTar.

C.2.7 ObnacTu 1 rpacvKn Harpy3oK UcneiTaTenbHoro obpasya

Pazgen BknioyaeT cnegyowue obnacti u rpadpuki Harpy3ok ueneltatensHoro obpasua:

a) aTanoHHble XapakTepucTukn Tena Tpybbl, BKNoYas rpadivik 3TanoHHbIX XapakTepucTuk Tena Tpybbl Kaxaoro uc-
nbiTaTENLHOrO 06pasua;

b) CEE, sknovas rpaduk CEE ans kaxgoro neneitatensHoro obpasua n toukn CEE, npuBegeHHble B Tabnuue 7
Ha rpaduke CEE;

c) TLE, exntodasa rpadmk TLE gna kaxgoro ucneltatensHoro obpasua n Todkn TLE, npuBegeHHble B Tabnuue 7 Ha
rpaduke TLE;

d) rpadhvku Harpy3ok, Bkno4dasa rpadmkn Harpy3ok TS-A kaxaoro ucneitatensHoro obpasua, TS-B kaxgoro uenel-
TaTtensHoro obpazua u TS-C kaxgoro ucneitatenbHoro obpasya;

€) UCMbITaHWs NpY NpeaenbHbIX HarpyaKkax, BKNoYas npouedypbl UCMbITaHWA NPW NPefenbHbIX Harpy3Kax Ans Kax-
[Joro ucneltatensHoro obpasua.

C.2.8 [aHHble UCNbITAHWA Ha TePMETUYHOCTL U NpefenbHYH Harpy3Ky UcnbiTatensHoro o6pasua

Pa3gen BknYyaeT gaHHbIE UCTBITAHWIA HA TEPMETUYHOCTL W NPeaenbHY Harpy3Ky OTAEMbHO MO KaKAOMY UChbiTa-
TenbHOMY 0Bpasuy:

a) AaHHble Harpeea, BKrYas rpadrkv BpeMeHn 1 TEMNepaTypbl AN KaxXA0ro ucneitatensHoro obpasya;

b) doTorpachun HaCTpoEK ANA KAXO0ro UCTBITAHUA KaXa0ro UcnsuitatensHoro obpasya;

C) XKypHan ucnbiTaHuiA TS-A, BKMNHOYasA XKypHan UCMbITAHUIA HA YTEYKY Kaxaoro ucneitatensHoro obpasua no gop-
me, NpeacTaBneHHon Ha pucyHke B.8 unu pucyHke B.9, a Taioke NpoTOKON HACTPOWKN CUCTEMbI BbISBIEHUS YTEYEK;

d) »kypHanbl ucneitanuii TS-B n TS-C, BkntoYan KypHan UCMbITAHWIA Ha YyTeYKy KaXKaoro ucneltatensHoro obpasua
no dpopme, NpeaCcTaBMNEHHON Ha pUcyHke B.8, a Take NpoToKON HAaCTPOMKM CUCTEMBI BLIBIIEHUA YTEYEK;

e) rpahmkn SaHHbLIX UCTILITAHWIA, BKMOYasa BPEMEHHbIe rpadukm Ana perncrTpauny NpuUioXeHHbIX Harpy3ok (aae-
NEeHWs, OCEBOW Harpyaku, uarmba v TemnepaTypbl), OTMEYas Ha HWMX HesannaHupoBaHHble cobbiTMA. OHU MOryT ObiTh
npefcTaBneHbl Ha OAHOW UMM HECKOMNBKUX CXeMax Ans KaaoW cepuu ucnbitaHuid. MNprueogat rpadmkm B KoopavHaTax
X—y ONS peructpaunn NpUIioXKeHHbIX Harpy3ok (4aBneHusi, OCEBOW Harpy3ku, naruba u TemnepaTtypbl), OTMeYas Ha HUX
HesannaHupoBaHHble cobbITMA. Ha rpadomk 3aTanoHHBIX XapakTePUCTUK Tena Tpybbl KaxK4oro ucnbitatensHoro obpasya
HaHOCAT TOYKM Harpy3ku, B KOTOPbIX MPOBEAEHbBI UCTIBITAHWSA;

f) rpadbuky gaHHLIX UCNBITAHWA NPU NpefenbHbIX HarpyaKkax.

Ha rpadwvk aTanoHHbIX XapakTepuUcTUK Tena TpyObl KaXKOoro ucnelTaTensHoro obpasya HaHOCAT TOYKM Harpy3kuy,
B KOTOPbIX NPOM30LUNO paspyLieHne (Mnun 3aBeplueHo ucnbiTaHue). Mo kaxgomy obpasuy BknovaroT HabnogeHus, coe-
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NaHHble BO BPeMs WCTLITAHUS NpU NPeOenbHoi Harpy3ske, W doTorpadun 06pasLoB A0 W Nocne UChbiTaHuA. MpuBoasaT
pucyHOK B.7 1 CBOgHYIO AnarpaMmmy «oceBas Harpyaka — OaBMeHrne» C yKkazaHuem KOHEYHbLIX TOYeK NMpeqensHon Harpys-
KW, 0BLEMOB BbITECHEHMA NPU BO3ASHCTBUM NPeaenbHoi Harpysku, TOUEK Harpy3ki, B KOTOPbIX NPOM30LLMNO paspylleHue
KOHCTPYKUMA U (MUNK) 3aBEPLUEHO UCMBITAHUE, C MPUMEUYAHUAMUW OTHOCUTENBHO He3annaHUPOBAHHLIX COBLITMIA;

g) BbIsiBNEHWe yTevek renus. [laHHble OTHOCUTENBHO YTEeYEK renis BKIYAOT B OTHET MO pesynsTatamM UChbITaHui
AnA kaxxkgoro o6pasua.

C.2.9 [JokymeHTauus No UcnbiTaTensHomMy ob6opyaoBaHUIO
Pazgen Bknioyaet cneayowyto MHgopmaumio:
a) nogrotoeky obpasua. [pn nogrotoBke wcnbiTaTeneHoro obpasua npyu NpoBedeHUM UCMbITaHUA Heobxoaumo
OnMcaTh CXeMy YCTAHOBKW MW KOHUIypaumio, a UMEHHO:
1) meTod C NpUMEeHeHWeM TOpLUEBbIX 3arfnyLuek (CBapHbIX, Pe3bboBbIX),
2) onucaHWe Harpy3o4Horo yCTpocTea,
3) metog narnba,
4) onucaHWe CUCTEMbl HarpeBa WU OXNaMaeHus,
5) meToa NPUMOXKEHUS BHYTPEHHEro AaBneHus (Mpy TeMnepaType OKpyKatoLen cpedbl U NpuW NOBbILLEHHON TEM-
neparype),
6) mMeTon NPUNOMEHWS HapyXHOro AaBneHus (NpK TeMnepaType OKpyKatollen cpedbl U NpW NOBLILLIEHHOW TEM-
neparype),
7) MeToA BLISABNEHUS YTEYEK,
8) KOHTPONbHO-U3MepUTENbHbIE NMPUBOPLI (AaTYMKK ONSA N3MEPEHWUA OCEeBbIX Harpy3oK, AaBleHus, TeMnepary-
pbl, TEH30METPbI);
b) ncneitatensHoe obopynosaHue. [Ang nenbliTaHW obpa3sua HeobxoauMo JOKYMEHTUPOBaTL CredytoLlee:
1) onucaHue nnu cotorpadcu obopygoBaHus,
2) ceptucukat KanubBpoBKW KOHTPOMBHO-U3MEpPUTENLHBIX NpuBopoB, BkNOYas KanWBpOBKY WCMLITATEMNLHOM
obopynoBaHus (YCTPOWCTBA ANs U3MEPEHUA HArpy3ku, 0aT4MKK AaBNEHWs).

— — —

~

C.2.10 MpunoxeHun

[ns onucaHna 4ONONHUTENBHBIX UCMLITAHUIA UMW YKa3aHus MHopMaL MK O BeINONHEHHBIX UCMBITAHUSX, He 0603Ha-
YeHHbIX Bbile, 0cobbix TpeboBaHui, He NpegyCcMOTPEeHHbIX HAaCTOAWMM CTaHAAPTOM, W MPOYMX OaHHbIX, HE OTHECEHHbIX
K KakoMy-nnbo 13 yKasaHHbIX BbilLe pa3aenoB NpoToKona, UCNonb3yHT NpUNoKXeHUs .
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MpunoxeHune D
(cnpaBo4Hoe)

PacueTbl 3TanoOHHbIX XapaKTepPUCTUK Tena TPybbl M NpUuMepbl rpathuKoB Harpy3Ku
ONA KaXO0W cepum UCNbITaHUA

D.1 O6wure nonoxeHun

MpyMepkbl B HACTOALWEM MPUNOKEHUW NPUBEAEHBI B MHGOPMaTUBHBIX Lenax. OHWM He OOMKHbI CHMTaTbCA UCKMIO-
YUTENBHBIMU UMM UCHEPNbIBAWMMA. HacToswmiA cTaHaapT He AaeT rapaHTuii OT COBEpLUEHWUs OWNBOK 1K yNyLLEHWA,
SIBHbIX U NogpasyMeBaeMbIX NMPU BbINONHEHUM PACYETOB B HACTOALLEM NPUMNOXKEHWUN.

[na npoBedeHWs UCMbITAHWSA MO HACTOSALIEMY cTaHAapTy HeobXoAMMO Co3AaTk 3TanoHHbIE XapaKTepUCTMKW Tena
Tpybel BMecTe ¢ CEE, ucnbiTarenbHbIMKU Harpyskamu 1 rpadvkaMu Harpysok AnsA Kawgoro ucnbltatensHoro obpasua.
B kavectBe npumepa B D.2—D.6 npusegeHo noopobHoe onucaHwe WcnbliTaTerbHOro obpasua Hapy:KHbIM AMaMeTpoMm
244 A8 mm, TonwuHon cteHku 13,84 mm, rpynnel npoyHoctn P 110 ans veneitadua CAL IV. B atom npumepe npegnonara-
€TCH, YTO UCNbITATENBHLIE HAMPY3KM OCHOBaHb! MCKMIOYUTENBHO HA KOHTPOMNBHbLIX 9TANOHHbBIX XapakTEPUCTUKaxX Tena Tpy-
6bl, Hanpumep: 3HaveHus CEE pesbboBoro coeanHeHWs AEHTUYHB! MPEAenbHbIM 3HaYEHUAM 3TaNoOHHbIX XapakTepucTUK
Tena Tpyb6bl.

3agaHHble ucxogHble gaHHble, HeobxoduMble ONs pac4eToB, BblgeneHsbl NOMYyKUPHBIM WpKUdToM. [prBegeHsl 3Ha-
YeHUs TakuxX MCXOOHbIX OaHHbIX Be3 OKpyrmeHus, a TakkKe HEKOTOPbIe MPOMEXYTOYHbIE pacyeThbl, HO UX pe3ynbTaTel MoryT
GbITe OKpyrNeHsb! 4o oToGpaxaeMoro konuyecTsa undp 1 BelgeneHsl 0Bbl4HBIM WpudToM. [INA TOYHOro BOCNPOU3BeaeHUs
paccyMTaHHbIX pe3ynsTaTtoB AnA onpeaeneHns cooTeeTcTeylowmx Todek CEE v Touek Harpyzku TLE cnenyet ncnons3o-
BaTb UCXOAHbIE AaHHbIE, BEIAEMNEHHBIE MOMYXUPHBIM LUPUMDTOM, 8 HE OKPYIMEHHBIE 3HAYEHUA NPOMEXYTOYHBIX PacyeToB.

B D.7 npuBeneHbl HecTaHA4apTHble MpUMepb! NOTeHUManbHbIX OrpaHUYeHWin OTHOCUTENEBHO 3TaNOHHBIX XapakTe-
PUCTUK UCMbITaTeneHOro obpasua Tena Tpybbl. 3TK NpUMepbl TUNWYHBI AN pe3b00BbIX CoeguHEeHW ¢ adD(EeKTUBHOCTBI0
coemHeHni meHee 100 % Tena Tpybbl.

D.2 OnpepeneHve xapakTepuUCTUK UCTbITaTenbLHOro o6pasua

D.2.1 Obwme nonoxeHud
Kak nokasaHo Ha pucyHke D.1, ans onpeneneHns UCXOAHBIX AaHHBIX 3TANOHHBLIX XapakTepUcTUK Tena Tpy6el Tpeby-
I0TCA KOHKPETHLIE U3MEPEeHWs UenbiTaTensHoro obpasua Tena Tpy6bl 1 pe3ynsTaThl UCNLITAHWA MaTEpPUATIOB.

D.2.2 Cxema oTO60opa 3aroToBOK

MT oTbupatT psgom ¢ natpybkamu A n B oT kaxaoro vwcneltatensHoro obpasua. B cooTBeTCTBUM C Npunoxe-
Huem C cyllecTBYIOT ABa BO3MOXHLIX BapyvaHTa. B gaHHoM npumepe BblbpaH BapuaHT 2 Ha pucyHke B.1. B peaynerate
MT1 npenctaenseT cobon obpasel, maTepuana, npuneratownin K natpybky 1A, a MT2 — obpaseu matepwana, npunera-
towmi K natpy6ky 1B (cm. pucyHok D.1).

|305 MM

[mMT1] 1A | 1B fpMT2[ 2A | 26 [wmr3| 3A | 3B [ MT4|
a a c
IMT5] 4A | 4B |[MT6| 5A | 5B | MT7 | Ceofopusii | CeoBogsii | MT 8 |

b) Cxema otbopa ncxogHon 3aroToBKK (BapuaHT 2)

Pucyrok D.1 — Cxema oTBopa ncxogHow 3arotoBku (CM. npunoxeHue B)

D.2.3 UcnebiTaHua maTepuana

[na onpegeneHus nNpegena TekydyecTu MaTepvana npu Temnepatype okpyxatoLlen cpedsl AMYS 1 oueHKM Koad-
duymeHTa Npu NoBbILLEHHOW Temnepartype Ktemp 195 °C, ucnonb3yeMblX B pacydeTax 3TanoHHLIX XapakTepucTuK Tena
Tpybel ucneiTaTeneHoro obpasua, TpebyeTca NpoBecTV Credylolmne UCTbITaHWA Matepyuana B COOTBeTCTBMM C 5.5, kak
nokasaHo Ha pucyHke D.2.
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[Cm71 ] 1A | 1B [ mT2 | 2A | 2B [IGEN 3A | 3B [ mMT4 ]
[ MT5 ] 4A | 4B [ MTe | 5A | 5B [ MT7 | CeobogHwii | CeoBogHwiii | MT8 |
¢ Cxema orBopa UCXOOHOM 3aroToBkKM (BapuanT 2) ¢
Mpepen TekydecT maTtepuana ¢ ‘
npy TEMNEPaType OKpYKaloulen cpeab!

YS YS YS YS

4 NonHOpPa3MepHbIX NNGCKUX 4 NOMHOPaaMEPHBIX NNOCKUX 4 NONHOPaaMEPHbIX MINOCKUX 4 NonNHOpPa3MepHbIX MNOCKWX
oBpasua (N1 LMNUHOPUYECKKX, obpasua (MNK LMNUHAPUYECKUX, oBpas3ua (MNu LMNUHOPUYECKKX, obpasua (Mnu LMMMHAPUYECKUX,
CIN1 NPUMEHUMO). €CNY NPUMEHKMO). CINU NPUMEHKUMD). ecnn NPUMEHUMO).

MT1 YS = muH. 4 obpasua MT2YS = muH. 4 oBpasua MT3 YS = muH. 4 obpasua MT4 YS = muH. 4 oBpasua

KoadhdpuumenT macwrabuposaHua ans npeaena
TEKY4ECTU NMPY NOBLILLEHHOH TEMNepaType
I

)q.__

1 ]
1 1
Y Ecrwm ykasavo Ecnn ykasaHo Y Ecrmyxasano
- ~, s ~, e ~, -~ ~,
/// \\\ /// \\\ //I \\\ ,// \\\
- ~, ~ ~, e ~, -~ ~,
<_TSF > <_TSF > <_TSF > <_TSF >
\\ ,/ \,\ ,/ \\ ’/ \\ //
\\ ,/ \\ ,/ \\ ,/ \\ //
N
8 umnuHapuqecknx obpaayos venbitaHo: 8 urnuHApUYeckux o6pasLoB UCNbITAHO! 8 uMnNrHApUYecKnx 0BPa3LI0B UCMNbITaHO: 8 unnuHaprYeckux 0BpasLoB UCNBITAHO:
4 Npu TemMnepartype oKpyxaiolWwen cpeasl 4 npu TeMNeparype oKpyxaioLlen cpeabl 4 npu TeMnepaType cKpy:xKaloLlen cpeabl 4 npv TemMneparype oKpyxaroLen cpeas!
W 4 Npy NOBLILIEHHOW TemMneparype W 4 Npy NOBLILLEHHOW TeMNeparype W 4 NpY NOBLILWEHHOW TeMnepaType W 4 npy NOBLILUEHHOW TeMneparype

KoadhcpuumeHnT macwtabrposasms Ans 3aroToBKM MK TPYOGHOIA 3aroToBkK AnA Myt = cpefjHee 3HaYexue
npepena Teky4ecTh Npy WCMbITaHMU NPKU NOBLILIEHHON Temnepartype/cpeaHee aHaqYeH e nNpefena Teky4ecTu

AHTM3OTPONKUA, ECNU YKa3aHO NpU MCTBITAHUKM NPY TEMNEpaType OKpy3KatoLLieil cpeabl
1 I I 1
1 ] 1 ]
X Ecrm yKasaHo X Ecru yKasaHo X X Ecm yKasaHo
// \\ /, \\\ ,I/ \\.\ /// \\\
rd ~, rd
rd ~, e ~, e ., -~ ~,

vd ~, -~ ~, rd ~, -~ ~,
< AY > < AY > < AY > < AY >
\\ // \\ /, \\ // \\ /,
~, s ~, s ~, - ~, -

4 UCNBITAHWA HA NPOACNEHOE PACTSKEHWE. 4 UCMNLITAHWA HA NPOAONEHOE PACTSIKEHWE. 4 UCMLITAHWUA HA NPOAONEHOE PACTSIKEHWE. 4 UCNBITAHKA HA NPOOONEHOE PACTSKEHWE.
4 UCNLITAHUA Ha NONEPEYHOE PACTAXEHUE, 4 UCTILITAHNS Ha NONEPEYHOE PACTSKEHUE. 4 UCMBITAHUA Ha NONEPEeYHOE PACTSKEHUE. 4 UCMBITAHWA Ha NONEPEYHOE PacTaXeHWe.
4 UCnbITaHWA Ha CKaThe 4 ucnbITaHWA Ha cxaTne 4 vcnbITaHWs Ha cxaTne 4 UCNBITAHUA Ha CKaTue

Monepeyras aHW30TPONKA [N1A 3aroTOBKU UNU TPyGHOM 3aroTOBKW ANA MyT = cpenHee sHaueHWe npenena
TEKYYECTH NPW UCMBITAHUK Ha NONEPEYHOE PacTsKeHUe/CpeaHee 3HaUeHe NPEAena TEKYUeCTH NPU UCNbITAHUU
Ha NpoaonkHOE pacTaxXeHue.

AHU30TPONWA CHATUA AMA 3aroTOBKA UNK TPYDHO 3aroToBKK Ans MydT = cpefHee 3HaYeHue npegena Tekyyectn
NPV UCTBITaHKK HA CxaTvie/cpeaHee 3Ha4YeHWe Npeaena TeKy4ecTh NPY UCNbITaHM Ha NPOAONbHOE pacTshkeHue

Pucyrok D.2 — CxemaTtuyeckoe npeactaeneHve TpeboBaHuii K NpoBeJeHW0 MEXaHWYECKMX UCMBITaHWUA

CoenuHeHue 1

MT1

YeTblpe ncnbiTaHWsA Ha pacTsKeHWe B MpoAoNbHOM HanpaeneHun Npu Temneparype oKpyKatoLLen cpedbl Ha NofHo-
pa3mMepHbIx NNockMx obpasuax, Bblpe3aHHbIX N3 CTEHKW (MPeanoYTUTENbHO).

MT2:

- YeTbIpe UCMbITaHNA Ha pacTsKeHue B MPoJoNbHOM HanpaeneHuu Npu TeMnepaType oKpy»<atoLLlein cpebl Ha nor-
HOpasMepHbIX NNockMx obpasyuax, Belpe3aHHbIX U3 CTEHKW (MPeanoyYTUTENEHO);

- YeTbIpe UCNbITaHUA Ha pacTsAXeHWe B NPOAOMLHOM HanpaBneHuy Npu TEMMNEPATYPE OKPYKaKOLWEN cpeabl Ha Lu-
nuHapuyeckux obpasyax ASTM A370 (TpebyeTca ana Klemp);

- YeTblpe UCMbLITAHUS Ha pacTsXeHWe B NPOAONbHOM HanpaeneHW NpW NoBbILLEHHOW TeMnepaType Ha LMIUHAPK-
ueckux obpasuax ASTM E21 npu Temnepatype 195 °C ¢ npeaensHbiM oTknoHeHnem muryc 41 °C (tpebyetca ans K g5).-

MT3

YeThlpe UCNbITAHWA Ha pacTsKeHWe B NPoAoNbHOM HanpaeneHun Npu TemnepaType oKpyKatoLLlen cpedbl Ha NoNHO-
pa3mepHbIX Nnockux obpasuax, Bblpe3aHHbIX M3 CTEHKM (MPeanoYTUTENbHO).

MT4

YeTblpe UCMbITAHWA Ha pacTsKeHWe B NPOAONbHOM HanpaeneHun Npu TemnepaType oKpy:KaloLLei cpedbl Ha NOMHO-
pa3mepHbIX NNocKkux obpasuax, Bblpe3aHHbIX U3 CTEHKM (MPpeanoYTUTenbsHO).

CoeguHeHue 2

MT5S

YeTblpe UCMBbITAHWA Ha pacTsXeHWe B MPOAONbHOM HanpaeneHun Npu TemnepaType OKpy:alLlei cpedbl Ha NofHo-
pa3mepHbIX NNockux obpasuax, Bblpe3aHHbIX N3 CTEHKM (NpeanoyTUTENBLHO).

MTé6:

- YeTblpe UCNBITaHUA Ha pacTsKeHWe B MPOAOMNLHOM HanpPaBneHun Npy TeMAepaType OKpyKatoLlei cpedbl Ha non-
HOpasMepHbIX NNOcKMx 0bpasuax, Belpe3aHHbIX U3 CTEeHKW (MpeanoyTUTENsHa),
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- YeTbIpe WUCMbITAHMA HA pacTsSKeHUe B NPOLONIbHOM HanpaeneHun NpU TEMMNEPaTYPe OKPYXKaloLen cpelbl Ha Uu-
nuHapuyecknx obpasuax ASTM A370 (Tpebyetca ana Ktemp);

- YeThbIpe WUCMbLITaHUA Ha pacTsKeHWEe B NPOAONEHOM HanpaBneHUW Npy NOBLILLEHHOW TEMNepaType Ha LUNnUHOPU-
yeckix obpasuax ASTM E21 npu temneparype 195 °C ¢ npegenbHbimM OTKMoHeHWeM MuHyc 41 °C (Tpebyetca ana K gs).

MT7

- YeTbipe UCNbITAHWA Ha pacTsHKEHWE B NPOAONbHOM HanpaeneHun Npy TEMNepaType OKpy>KatoLlen cpeabl Ha non-
HOpa3MepHbIX NNOCKMX 06paslax, Bblpe3aHHbIX M3 CTEHKU (MPeanovTUTENBHO).

MT8:

- YeThbIpe UCMBITAaHWS HA PACTSKEHWE B MPOAONbHOM HanpaeneHun Npu TEMNEpaType OKpyXatoLler cpeabl Ha non-
HOpa3MepHbIX NNockux obpasuax, Bbipe3aHHbIX U3 CTEHKU (MpeanoYTUTENsHO).

Ecnu npegnonaraercs, 4To rpynna Nnpo4YHOCTU MaTepurana ABnAeTcsa aHM30TponHoM, To ana MT3 n MT7 noTpebyroT-
CS criegytoLne UCnbITaHUA MaTepyarnos:

- YeTbIpe WUCMbITAHMA Ha pacTAXeHUe B NPOOONIbHOM HanpaeleHUU NpU TEMMNepaType OKPY:KaloLen cpeabl Ha Uu-
nuHapuyeckux obpasuax ASTM A370;

- YeThbIpe WUCMbITAHWUA Ha pacTsAXKeHUe B MONepeyHoM HanpaBneHuy Npyu TeMNepaType OKpYXKatoLlel cpeabl Ha uu-
nuHapuyeckux obpazuax ASTM A370;

- YeTblpe MCMbITaHWA Ha CXaTve Npyu TeMnepaTtype oKpyXarLlen cpeabl Ha obpasuax ASTM E9.

D.2.4 Bbi6op pesynsratoB MT

[ns onpeneneHns aTanoHHLIX XapakTepUCTUK Tena TpyObl ANns Kawaoro ucnelitatensHoro obpasua tpebyetca mu-
HMMarbHbIA M3MEPEHHLIN NPeaen TEKYYeCcTU No pe3ynsrataM UCMbITAaHWIA Ha pacTAXeHUe NonHopasMepHbIX Nockux ob-
pasuoB M3 CTEHKW MPW TEMMEpaType okpyxatwLen cpeabl oT MT, HenocpeaCcTBEHHO NPUNEraLWmuX K Kaxoomy natpyoxy.
Kpome Toro, TpebyroTcs cpefHue namepeHHble Npeaernsl TEKYHEecT No pe3ynsraTtam YeTbIpex UCMLITAaHUA Ha pacTshkeHne
UMNMHApUYeckMx 06pa3uUoB Npu NOBLILLEHHOW TEMMEPATYPE U NpK TEMNEPATYPE OKPY>KalLWen cpeas! oT BbibpaHHoro MT
ana kaxkgoro natpybka. B Tabnuue D.1 0606LweHbl pesynstatel ucneitaHuii MT, HeobxoguMmeble AnA onpeaeneHusa 3TanoH-
HbIX XapakTepucTuK Tena Tpybbl Ans ucneiTatensHoro obpasua 1.

Tabnuya D.1— lNpumep pesyneratos ucneitaHun MT ot natpybka 1

Mpepen Tekyyectu, MlMa

Obpa3zey,

MT1 MT2 MT3 MT4

Temnepatypa 211°C 21,1°C 21,1°C 195°C 21°C 21°C
. . . MonosMHHLIN [MONOBMHHGIN . .
FeomeTpu4ecknin Mnockuin Mnockui = 5 Mnockuin Mnockui
napamet obpazeu obpazey UARNHARRSET N HMAHHARUHCTIAN obpazeu obpaseu

Z p P P obpazeu obpasey P P
0° 8825 912,2 861,9 763,9 8977 906,7

90° 861,9 886,7 846,7 750,8 886,7 8874
180° 870,8 899,8 853.,6 756,4 878,4 891,5

270° 906,7 881,2 885,3 784.6 894,9 902,5
CpenHee 880,5 894,9 861,9 763,9 8894 897,0

Mockoneky NpeanoYTUTENBHO MPOBEAEHWE WCMBITAHWIA Marepuana Ha MonHopasMepHbIX Nnockux obpasuax wa
CTeHKM, To 3a AMYS obpasuya 1 6yget B3aT npegen Tekydectu MT1 B Touke 90° (861,9 MIMa) (nnockmii obpasey ¢ Hau-
MEHbLUEW TOMLMHOW CTEHKW, NpUierawwmin K ogHoMy K3 natpybkoe ot obpasua 1). 3a AMYS obpasua 2 u obpasua 3
Oyaet B3aT npegen Tekydect MT3 B Todke 180° (878,4 MIa).

Marepunan uunuHgpuyeckoro obpasua B Touke 90° ot MT2 nokasan HammeHbLIWA Npeaen TekydecTu (846,7 MIMa),
OfHaKO 3TOT pe3ynLTaT HaMepeHHO He y4YuTeiBanca npu onpegenednn AMYS obpasua 1 n obpasua 2 npu Temnepatype
OKpy3KaloLLieW cpefpl, MOCKOMbKY NPeanoyTUTENbHLI UCTBITAHUS C UCMONb30BaHWEM NOMHOPAa3MepHbIX MMOCKMX 06pa3LioB.

WMcxons us cpegHero npegena Teky4ecTy LMMMHAPUYECKoro obpasua npu TeMneparype oKpyXatoLwein cpegel v npu
NoBLILLEeHHOW TeMnepaTtype oT MT2

Kiemp = 763,9/861,9 MIa = 88,64 %.
[na obpasuoe 1, 2 n 3 (Bce 0bpasLbl OT UCXOQHOW 3aroTOBKK) ByaeT NnpuMeHeH OaHHbIA KoachuuMeHT maclTabu-
pOBaHWS ANA NONPABKW HA MNOBLILEHHYH TEMMEpPaTypy.

D.2.5 U3amepeHun pazmepoB
[na onpeneneHns 3TanOHHLIX XapakTepPUCTUK Tena Tpybkl ucneiTatensHoro obpasua TpebyoTes uamepeHns dak-
TUHECKUX HaPYXXHbIX AMAMETPOB U TOMWMHA CTeHOK NaTpybkoB. ToukM namepeHuid npueedeHsl B npunoxeHun C (cm. pu-
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cyHok D.3). B pacyetax Mcnonb3oBaHbl MakCcUMarnbHbl CPpeqHUIA HapyXHbIA OMaMeTp, MUHMManbHaa cpeaHas ToMwmHa
CTEHKM W MUHMManbHasa TonwmHa cteHky. B tabnunuax D.2 n D.3 npeacraeBneHsbl pesynsTaTel U3MEPEHUIA pasmepoB na-

TpybkoB A 1 B, ncnonbayembix B NpUMeEpe.

LA 3¢ 3 "-B
Lya Ly
Lyatd Lyald  Lyald Lyald Lyg/4 Lyp/® Lygl Lyg/*
- o~ o - [t+] ‘é E o ~ © o =
2 g ¢ g 2 b & g 2 2 |z |2
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Vy [y [y [ \ \ VY Yy (Y[
| i | | } I ! | i | i |
/ / / / / / / / / / ; \/
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Onuna Onvna
Kpennexsus MNatpy6ok A Mycpra Natpy6ok B KpenneHns
Wn unu
ncnblTarensHasa wenolTarenbHas
3arnylka a3 LC an ar zarmywka
T I
TUnUYHBIA
PucyHok D.3 — Touku namepeHumi
Tabnuua D.2 — Pesynstatel MamepeHuii natpybka A
B munnumerpax
NamepeHne MnockocTs 1 MnockocTs 2 MnockocTte 3 MnockocTs 4 Mnockocte 5
HapyxHbin guameTtp 0° — 180° 246,05 246,13 245,80 245,95 245,54
HapyHbIn QnamMeTp yge _ 9050 246,51 245,90 246,18 246,38 246,10
HapyxHbli QuaMeTp gge _ 57ge 246,56 245,24 246,13 246,38 246,25
HapyskHbift gnameTp q45e _ 3450 246,10 245,49 24577 245,97 245,69
Davg 246,30 245,69 245,97 246,18 245,90
te = toin 13,51 13,21 13,34 13,46 13,39
tyse 13,97 13,26 13,41 13,54 13,49
taoe 14,40 13,28 13,49 13,61 13,59
t135e 14,12 13,79 13,87 13,92 13,84
t1go° 13,84 14,30 14,25 14,20 14,10
tyose 13,72 14,20 14,22 14,25 14,27
th70e 13,59 14,07 14,20 14,27 14,43
ta150 13,56 13,64 13,77 13,87 13,92
t‘avg 13,84 13,72 13,82 13,89 13,87
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Tabnuua D.3 — Pesyneratsl namepeHu natpybka B
B munnumerpax

MamepeHue MnockocTb 1 MnockocTb 2 [MnockocTs 3 [MnockocTs 4 [Mnockocts 5
HapyHbld gnameTp o _ 1g0e 245,67 245,44 246,38 244 55 24478
HapyxHblii ANaMEeTP 450 _ 5050 246,05 245,41 245,95 245,82 245,67
HapyHbili gnameTp 90° — 270° 246,00 244 .98 245,11 246,68 246,13
HapyHblidi ANAMETP 350 _ 3150 245,64 245,01 245,54 245,41 245,26
Davg 245,85 245,21 245,75 245,62 245,47
fye = tin 13,79 13,72 12,88 12,88 13,72
tygo 13,89 13,74 13,56 13,61 14,00
tage 13,97 13,77 14,22 14,35 14,27
tya5e 13,92 14,02 14,10 14,33 14,40
t1800 13,87 14,25 13,97 14,27 14,50
trpse 14,10 14,35 14,17 14,07 14,12
ty70e 14,30 14,45 14,35 13,84 13,74
ta150 14,05 14,10 13,61 13,36 13,74
tavg 14,00 14,05 13,87 13,84 14,07

MnockocTk f,. ONpenensaloT OTAENBHO ANA KaAoW NNOCcKocTW naMepernus. CnegoeaTensHo, opueHTauma 0° moxeT
He coBnagaTk No OKPY:HOCTW naTpybka unn no wupuHe obpasua. B pesynetarte npu koHTpone narnba tena TpyObl € no-
MOLLIbI0 TEH30METPOB MOryT NoTpeboBaThCsa AONONHUTENBHBIE M3MEPEHWS HAaPYXKHOTO AMaMeTpa W TOMNWMWHBI CTEHKK, NMo-
CKOIMbKY M3MepeHWst MOryT He COoBnafaTh C UMEILLIMMNCS U3MEPEHWUAMI HApYXXHOro AMameTpa U TOMLWMHbBI CTEHKN.

C y4yeToM pesynsTaTtoB 3MEpPEHWI, NpuBeaeHHbIX B Tabnvuax D.2 n D.3, 3apgaHHble ucxoaHble AaHHbIE ANnd 9TanoH-
HbIX XapakTepucTuk Tena Tpy6el ucnbiTatensHoro 0bpasua Ha ocHoBE haKTUYECKUX U3MEPEHWIA cnegyowme:

- MakcuManbHbI CpegHui HapyXHbeld guameTtp = 246,30 mm (natpybok A, nnockocts 1);

- MUHUMarnbHas cpegHsas TonwmHa cTeHkn = 13,72 MM (naTpyBok A, NNOCKOCTE 2);

- MUHUMarnbHas TonwuHa cTeHku = 12,88 mm (natpybok B, nnockocTtu 3 1 4).

D.3 3TtanoHHble rpaHMubl Terna TpyObl UCNbITaTenbHOro ofpasua Npu TeMnepaType oKpyXalwei cpegbl

D.3.1 Obwume nonoxeHus

Kak nokasaHo Ha puUCYHKe 2, 3TanoHHbIE XapakTepUCTUKKX Tena Tpybbl AoMmkHEI BbITe paccynTaHbl HA OCHOBE HOMU-
HanbHOTO M U3MEPEHHLIX pa3MepoB Tena Tpybbl U Npegena TEKYYecT Matepuana npy TeMnepartype OKpyKatoLlei cpeabl.
B tabnuue D.4 npuBedeHsl HOMUHAmMbHLIE M M3MEPEHHLIE pasMepbl TPyObl, YCTAHOBMNEHHbLIW W DaKTUYeCKK npenenbi
TekyyecTu maTtepuana U ko3 duuueHT MaclwTabupoBaHusa Ana TpyObl, CTOWKOW K HApYXHOMY OaBMEHWI0 CMATMA AnNS
OaHHOTO UcrbiTaTensHoro obpasua.

Ta6nwuya D.4— MNpumMep napameTpos Tena Tpy6bl, MCNONb3yeMbIX AN PACYeTa 3TANOHHBIX XapakTepUcTVK Npu TeM-
nepaType OKpy»KaloLuen cpegbi

HOM”Ham’Hf"ﬁ HomwnHanbHas 4
HapyKHbI TOMLUMHA CTEHKM SMYS Davg Lo g AMYS Kie
avametp
244,48 mm 13,84 mm 758,4 MlMa | 246,30 mm 12,88 mm 13,72 mm 861,9 MlNa | 63,0 Mla

D.3.2 Kpueas 12. KpuBas HomuHansHoro VME Tena Tpy6k1 npu TemnepaType oOKpy:alLlen cpegbl

Kpveas HomuHansHoro VME Tena TpyGbl npu TEMRepaType okpyxatoLlei cpeapl (kpueas 18) gorkHa npeacTaBnath
coBoil 3aBMCUMOCTb NepemMeHHbIX p; 1 p, oT F, (cm. ISO/TR 10400:2018, pazgen 6). [ina nioboro ocesoro yeunua F, v ans
pacyeTa BHYTPEHHEro AaBneHus p; cneayeT ucrnonbaosate hopmyny (12) ISO/TR 10400:2018 Tak, 4Tobbl aKBUBaNEHTHOE
HanpsxeHue o, Bbino paeHo SMYS 6ea npumeHeHns HapyHoro faeneHna. C niobbiv ocesbiM younuem F, HapyxHoe
faeneHue pg no dopmyne (12) ISO/TR 10400:2018 cnegyeT BbIMUCNSATL Takum 0B6pa3om, YToBkI 3KBUBaNEHTHOE Hanpsi-
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XeHue o, paeHAnock SMYS 6es npumeHeHUA BHYTpeHHero aaeneHus. B tabnuue D.5 npuBeneHsbl BBOAHLIE NapameTpsl,
KOTOpble HEOBX0AUMO YYUTLIBATE NPW pacyeTe KpUBOM HoMUHansHoro VME ana tena Tpy6el (kpueasa 12). Ha pucyHke D.4
npeacTasneHo UTorosoe nzobpaxeHwe Kpueo HoMuHansHoro VME Tena Tpy6ehl.

Ta6Gnuua D.5 — BeogHble napameTpbl Tpy6bl 1 onuvcaHue napaMeTpos Tpybbl Ana kpueoi 12 HomuHansHoro VME
(cm. ISO/TR 10400:2018, pasgen 6)

BeogHble napameTpbl TpyObl OnucaHve napameTpos TpyObi
6 = fymn = 758 MMa SMYS
D =244 48 Mmm HoMWHanNbHLIA HAPYXHLIA AUaMeTp
t=13,84 mm HoMuHanbHasa TonuwmHa cTeHkn
toin = 0,875 - t=12,12 Mm MWHMManbHaa ToMUMHA CTEHKM
Oyan = D — 2ti,= 220,24 mm MakcumanbHbli BHYTPEHHUIA AMameTp
d=D-2t=216,79 mm HoMWHanbHbIA BHYTPEHHWIA gnameTp
Ap= w4 (D? — d?) = 10 030 Mm2 HomnHanbHas nnowanb NoNepeYyHoro ceyeHuns

MpunoxeHHoe gaeneHune P, MMa
103,4

68,9 —~

) )
0 / /
e

N e

\_____/,

-103,4
-13345 -8896 -4448 0 4448 8896 13345
O6ulee ocesoe ycunue F,, kH

1 — kpueas 12
PucyHok D.4 — Kpueas 12 HomuuansHoro VME Tena Tpybbl Npy TeMnepatype oKpy»xatoLlen cpeabl
®opmynel (3)—(5) n (12) sammcTBoBaHbl M3 ISO/TR 10400:2018 1 moryT BbiTe MameHeHkl. Nepen NnpUMeHeHnem

yKasaHHble dopMynbl JomKHbl BbITh CBEpeHEl ¢ AercTByoWen peaakuven ISO/TR 10400:2018.
Ecnuv u3rnb u kpyyeHue paBHbl HyMO, TO 3KBUBaNeHTHOE HanpshkeHne onpefenstoT cneaylowmM obpazom:

Og = [Gzr * ”r-? ¥ Gaz T O0h T 6057 Gh“a]uz’ (12)

g
rae o, — 9KBMBaneHTHoe HanpsxeHue, MMa;
o, — paguansHoe HanpsxeHue, Mlla;
o}, — TaHreHumansHoe HanpskeHne, MMa;
G, — COCTaBNAKLLAa 0CEBOro HaNpAXeHWs, He BbiaBaHHaa uarnbom, Mra.
[ISO/TR 10400:2018]

Mpwn atom:
o, = [(Pidwan® = PoD?) = (P = Pg) Ayai?D?/(4r2)1/(D? = dyya®): (3)
oL = [(pidwanz = P()Dz) + (F‘i - po) dwa||202/(4f2)]/(D2 = dwauz); (4)
oy = FolAp (5)
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roe p; — BHyTpeHHee gasneHue, Mlla;
0y — BHYTPEHHWIA guameTp TpyObl, PacCYNTaHHLIN C KOIPMUUUEHTOM K, |, PaBHBIA D — 2k, .\, MM;
Py — HapyxHoe gasnexue, Mla;
D — HOMWHanbHbLIA HApY»KHBIA AnameTp TpyDbl, MM;
r — pagwansHas koopauHara, d/2 < r< D2 ona o, op U T4, Ay
o}, — TaHreHyuansHoe HanpsbkeHue, MMa;
F_ — oceBoe ycunue, H;
Ap — nnowaie nonepeyHoro ceveHns Tpyobl, paBHas AD =q/4 (D? — d?), Mm2;
{ — HOMMHaNbHaA ToMWWHA CTEHKW TPYBbl, MM;
d — BHYTPEHHWIA aAnameTp Tpydbl, paBHbii (D — 2t), MM.
[ISO/TR 10400:2018]

/2<r<Di2 gnac. oy,

MpumeyaHue — lNpu UMTUPOBAHWMM B paMKe COXPaHeHa HyMepaLmMsa CTPYKTYPHLIX 3NeMeHToB W hopmMyn, Npu-
BeaeHHbIx B ISO/TR 10400:2018.

D.3.3 Kpueaa 2a. KpvBaa HoMMHanbHoro pgaBneHua cmATMA no APl Tena Tpybbl npu Temnepartype
OKpyXxarollel cpeabl

Kpusas HOMWUHansHOro aaenenuns cmatua no API Tena TpyBel npu TemnepaTtype okpyxaiowen cpeas (kpusasa 29)
[oMmKHa NpeacTaenaTb coboi 3aBMCMMOCTb NepemeHHon py ot F (cM. ISO/TR 10400:2018, paanen 8). Mpwu niobom oce-
BOM YCMNUW F, HOMUHanNbLHOe JaeneHne cMaTka no APl 0onmxHo BbiTe paccuyMTaHo ¢ UCMonb30BaHKeM opMyn AN cMma-
TUA Tena Tpy6el no ISO/TR 10400:2018 (pasgen 8). B tabnuue D.6 npuBefeHsl napamMeTpbl, MICNOMNb3yeMble ANA pac4eToB
KpUBOIA 22 HOMWHanNbLHOro AaeneHus cmaTus no APL Ha pucyHke D.5 npeactaBneHo UToroeoe nsobpaxeHue Kpueoi 22
HOMMHANEHOro gaeneHus cMmatua no AP| Tena TpyO6ebl.

Ta6nuua D.6 — BeogHeie napameTpbl TpyObl M ONMcaHue napameTpoB TpyObl AN KpUBOK 28 HOMUHANBLHOMO Aaene-
HKA cmatmsa no API (em. ISO/TR 10400:2018, pazgen 8)

BeoaHble napameTpbl Tpybbl OnucaHue napameTpoB TpybbI
Sy = 758 Mla SMYS
D = 244,48 mm HoMyHanNbHbBIA HApYKHBIA AnaMeTp
t=13,84 mm HomuHanbHas TonwMHa CTeHku
d=D-2t=216,79 Mmm HoMUHanbHbBIA BHYTPEHHUI OnameTp
Ap= n/4 (D2 — d?) =10 030 mm2 HomuHanbHas nnowaibs NonepeqyHoro ceveHuns
6, = FilA, Ocesoe HanpseHue

MpunoxeHHoe nasneHue P, MlMa
0

6.9
13,8
207 /
27,6 y /
34,5 /
41,4 >//
48,3
55,2 /

-62,1
-8896 -6672  -4448 -2224 0 2224 4448 6672 8896

Obuiee ocesoe ycunue F,, kH

1 — kpuBasn 22
PucyHok D.5 — Kpusag 28 HoMMHansHoro gasneHna cMatua no API Tena Tpy6bl Npu TeMnepaType oKpyKatowei cpenpl
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MyHkTEl 8.4.2—8.4.6 1 8.5.3 3aumcTBoBaHbl M3 ISO/TR 10400:2018 1 moryT 6bITb M3MeHeHbI. [lepen npUMeHeHMeM
yKasaHHble hopMynbl JomKHbl BbITh CBEpeHEl ¢ AercTByoWeln peagakuven ISO/TR 10400:2018.

8.4.2 ®opmyna gaBreHUsl CMATUA NO nNpegdeny TEKy4ecTn

[aeneHne cMATUA NpW OCTUMXKEHUM Npeadena TeKy4ecTU He ABMAETCS UCTUHHBIM AaBMeHWeM CMATUSA, a cKopee,
HapYXHbIM AABNEHUEM Dyp, NP KOTOPOM HanpsikeHne Ha BHYTPEHHEW NOBEPXHOCTW TPYGbl AOCTUrAET MUHUMANBHOMO
npegena Teky4ectu f, Kak nokasaHo B hopmyne

ymn?
Pyp = 2 fn [(DI) = TVI(DIE)2). (35)

®opmyna (35) npyumeHyMMa ana pacdeTa 4aBNeHMA 40 AOCTVXKEHWsA Npedena TekydecTn Ana 3HavyeHnin D/t BnnoTe
0o 3HayeHua D/, cooTBeTCTBYOWEro nepecedveHunio ¢ dopmynon (37) kpuBor nnactudeckoro cmatus. NepeceveHune
paccyuTbeiBaOT No dhopmyne crnegytolwmm obpasom:

(DIt ={[(Ag = 2)2 + 8(By + Clfm)l"2 + (A — 2M[2(B, + Clf ). (36)

8.4.3 ®opmyna gaBrneHUs NNacTUYECKOro CMATUA
MuHumManeHoe AaBneHne cMATUA AN WHTepBana NnacTUYeckoro CMSATUS paccYyMTbIBaOT No popmyne

Pp = f,mn [AJ(DI) - B] - C,, (37)

®opmMyna MUHUManbHOro AABMNEeHWA NNAacTUYEeCcKoro CMATUA NpUMeHUuMa gna 3HadeHuid D/t B uHTepBane ot
(D/t)yp, thopmyna (36) — ona gaBneHus CMATUA MpK OOCTUXEHWUW Npegena TeKy4decTu A0 NepecedeHus ¢ KpMBOW Mo

cdopmyne (39) ona oaBneHus NepexogHoro CMATUS (D/t)pl. 3HaveHns ans (D/t)pt paccyuTbIBAKOT No dopmyne
(D/t)pt = [fy (A, — FIC, + fy B.- Gl (38)

mn mn (

8.4.4 ®opmyna gaBrneHUs NepPexogHoro CMATUA
MuHMManbHOE JaBneHne CMATUA B NEPEXOHO 30HE OT NNacTUYeCKOro K ynpyroMy CMATUID D PACGCHWTLIBAIOT
no popmyne

Pt = fyn [Fl(D/) = G . (39)

®opmyna Ana pr npuMeHuMa ans 3Hadenuin D/t B vHTepeane ot (D/t)pt; dopmyna (38) — aOnsa gaeneHua nna-
CTUYECKOTO CMATUSA A0 3HaveHnA (D/t),,. COOTBETCTBYIOLLETO NEpecedeHnio ¢ KpMBOR, no dgopmyne (41) ana aaeneHns
ynpyroro cMATUA. 3HaveHna ana (D), paccunTeIBakoT no dopmyne

(DA),, = [2 + BJAJIB(BJAL). (40)

8.4.5 ®opmyna gaBneHWs ynpyroro cMATUA
MuHUMansHoe OaBreHne CMATUA ANA UHTepBarna ynpyroro CMATUa paccyMThIBakOT No hopmyne

pg = 3,237 - 105/ [(D/) (D/t - 1)), (41)

8.4.6 [laBneHWe CMATUA NpU AeACTBMU OCEBOro pacTArMBaroLWero HanpsxeHUsA
CTOolMKOCTb K CMATKUIO0 0BCaHbIX TPYD Npr HAaNMMYUMK OCEBOTO HAMPSIKEHWS PaccUMThLIBAIOT NyTEM M3MEHEeHMA npe-
Jerna TeKy4ecTu Ha OCEBOT0 HanpsKeHe SKBUBANEHTHOW rpynnbl NPOYHOCTY Mo dhopmyne

foax = {1 = 0.75(c,lf P12 = 0,5 sl mn (42)
8.5.2 EanHuubl CH

A,=28762+1,5489 10741 +4,4809- 1077, 2—1,6211-10710F 5, (43)
B, =0,026233 + 7.3402 - 1075 . .: (44)
C=-8,2126 +10,030867 £y, ~ 1,5204 - 1070 £, 2+ 7,7810 - 10710 4, 5; (45)
Fo=3.237 - 105 [(3B/A (2 + BJA)PHT y [(BBJAN2 + BJA) = BJIA] - [1 = (3BJAN2 + BJA:; (46)
G, = F.BJA.. (47)

[ISO/TR 10400:2018]

M punMmevYyaHHUeEe — ﬂpVI UMTUPOBAHMKN B PaMKe COXpaHeHa HyMepauua CTPYKTYPHbIX SNEMEHTOB M cbopmyn no

ISO/TR 10400:2018.

B ISO/TR 10400:2018 He npegycMOTpeHO pekoMeHAauun AN 3KCnnyaTauMoHHbIX XapakTepUCTUK Tena TpyBel npu
KOMBWUHUPOBaHUI HAPYXKHOTO AaBNEHWUs P, U CxaTua F_. B COOTBETCTBUM C MPOMBILLNEHHLIM COTMalleH1eM OCyLIeCTRMS-
0T NoggepaHune Knacca nocTOAHHOTO OgHoHanpaBneHHoro aasneHna cmatua B Tedenme Qlll; noatomy B KoMBUHaLMK C©
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F, p, paBHseTcA p.. Micxoasa v3 aToro NpeanonoXeHWs Kpueas AasneHns cMatka no API tena Tpy6el B Qlll moxeT BbiTe
onpefeneHa anga koméuHauun £ n p, Takum obpazom, 4To Ana p,, paBHoro p., £, konebnerca ot Hyna go F, a ana F,
paeHoro F, p, konebneTca oT Hyna A0 p.. Mpadmryeckn aTo nepeceveHWe ropusoHTanbHbIX NUHUIA Mexay Todkamu (0, p,)
u (F.. pg) ¥ BEPTUKaNbHOM NHMER Mexxay Todkamu (F,, 0) n (F;, p.).

®opmyna (42) no ISO/TR 10400:2018 cnpaBegnvBa TONMbKO ANSA PacTArMBaloWen Harpyskn, MEHALWENCA OT HyNs
00 Harpysku, COOTBETCTBYIOLLEN 9KBMBANEHTHOM rpynne NpoYHOCTY fyax =165 Mla. B peaynbtate gaBneHWe CMATUA CYM-
TaeTcs NOCTOSHHEIM MPW CXUMaIOLLENCsa OCeBOWM HarpysKke 1 CTaHOBUTCA HeoNpeaeneHHbIM npy BonbLUMX PacTArMBaKLLMX
Harpyskax, kak nokasaHo Ha pucyHke D.5.

D.3.4 Kpueas 32. KpuBasi HapyXHOro aBneHus ons Tpy6, CTOMKUX K CMATUIO, TPU TeMNepaType OKpyKaloLien
cpegbl

[na ycTaHOBMEHHLIX rpynn NPOYHOCTM C BBICOKMM HOMWHaMbHbIM AaBMeHWeM CMSATUS W3roTOBWMTENM MOryT yka-
3bIBaTb TOMbKO OTHOCWUTEMbHbIE BEMWYMHBEI BBICOKOTO HOMWHANBLHOIO AaBEHUA CMATUS MPWU HYNEBOW OCEBOW Harpyske.
OpHako Ans ueneit UcnbITaHWI HACTOALLErD cTaHAapTa AaHHbIe OTHOCUTEMBHbBIE BENWYNHBI AOMKHBI ObiTh SKCTPanonmpo-
BaHbl Ana obecneyeHnsa MHCTPYKUWIA NO NPOBEOEHUIO UCTBITAHWIA C OCEBLIMU Harpy3kamu. B pesynstate aTanoHHasa Kpu-
Bas HApY»KHOro AaBneHns Ans Tpy6, CTOMKUX K cMATUIO (KpuBas 32), npu TeMnepaType OKpyxKaiollel cpefpbl AoMkKHa BbiTh
0OHOOCHO MacLUTabupyemMolr ¢ HanpaBneHMemM Hapy»Xy OT KPpUBOW HOMWHaNLHOTO AaBneHus cMaTus no API (kpusas 22) ¢
NCMOMb30BaHNEM OTHOLLIEHWA MEXOY OOHOOCHBIM 3HaYEHMEM KPUBOW HapyXHOrMo faBneHns Ans Tpy6, CTOMKUX K CMATUIO,
W OOQHOOCHBIM 3HaYeHUEM HOMWHASBHOMO gaBneHus cmaTusa no APl kak koadpdpuumeHTa nepecyeta. B D.3.3 npuBeneHsl
pacyeTbl KpUBOW HOMUHATNBHOTO AasneHns cMatua no APL.

Vcxops s kpUBoil HOMUHANBHOTO AasneHnsa cMaTua no APl ans kaxaoro ocesoro younua F, crieayet yMHOKUTE
P, Ha KoahdrUMEeHT macluTabupoBaHua ans opMUpoOBaHKUA P, ANA KPUBOW HAPYXXHOMO AaBrneHus Ans Tpy6, CTOMKKX K
cmaTuio. KpyBas Hapy)HOro gaeneHus Ana Tpyb, CTOMKuX K cMATUI0, omkHa BeiTe nocTpoeHa Ha rpaduke. Tabnvua D.7
onpefenseT NapameTpbl, UCNOMb3yeMble MPKU pacyeTe KPUMBOW HapPYXHOro AaBrneHwns Onsa Tpyd, CTOMKMX K CMATWIO, a Ha
pucyHke D.6 oTobBpameHsl nony4YeHHble B pesynerarte n3obpaxeHns ob6pasLoB KPMBOW HOMUHAMNBHOTO AaBNeHUs CMATUA
no API 1 kpuBOW Hapy»XHOro AasneHus Ans Tpyd, CTOMKUX K CMATUIO,

Tabnuuya D.7 — BeogHble napameTpsl TpyObl U ONMcCaHWMe napameTpoB TPy6Obl ANS KPUBLIX HOMWHANLHOMO JaBMeHus
cmsTus no APl Tena Tpy6bl 22 u HapyKHOro gaeneHus ansa Tpy6, cTolkux K cMaTuio 38

ISO/TR 10400:2018, pasgen 8 (kpusas 22) Hactoswui ctaHgapT (kpueas 3%)
BeogHble napameTpol BeogHble napameTpel TpyObl OnwucaHre napametpoB Tpybbl Ans
Tpy6bI Qrucahus napaMETPoE TpYOL! ANs ucnbiTatensHoro obpasua ncnelTatensHoro obpasuya
OTHOCKTENbHAA  BenuyuKHa OTHoCKTENbHaA BenUYMHa Kpu-
Py =-54.8 Mla HOMWHANLHOMO  AaBMNeHus Py =-63,0 MMa BOW HapyXHOro [AaBneHua ans
cMmATuA no API TPYD, CTOMKMX K CMATUIO

OOHOOCHBIN KOahpULUMEHT mac-

= — K. =63,0/54,8 = 1,1497
wTabupoBaHua

MpunoxxeHHoe gasnexune P, MMa
0

-6,9
13,8
=T 7
276 :
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Obuwee ocesoe ycunue F,, kH

"/J/
\'.4
y

1 — kpueas 32; 2 — kpueasn 22
MpumedyaHnue — Kpueas HOMWHANBHOMO AaBneHna cmaTua no APl Tena Tpybbl 22 nokasaHa 4ns cpaBHEHWS.

PucyHok D.6 — Kpueble HoMMHaneHoro aaeneHus cmatus no APl tena Tpy6el 28 n Hapy:HOro aaeneHus aAnsa Tpyo,
CTOMKMX K CMATUIO 32, Mpu TemnepaType oKpyXatoLlei cpeabl
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D.3.5 Kpusas 42. Kpueasa cpaktvueckoro VME Tena Tpy6bl UcnbiTaTensHoro o6pasua npuv Temnepartype
OKpYXKatoleln cpeabl

M3-3a paznuunii B hakTMHecknx pasMepax Matepuana 1 npefena TeKy4ecTH 3KCnnyaTaunoHHbIe XapakTepuUCTMKM
McnbITaTensHoro obpasua Tena Tpy6bl ByoyT OTNMYaTECA OT HOMUHANBHBIX 3Ha4YeHuin VME, paccunTaHHbix Ana KpuBoid 13
B D.2.2. B pesynkraTte kpuBada daktuyeckoro VME veneitatensHoro obpasua tena Tpy6el Npu TeMnepaTtype OKpyKatoLLen
cpenbl (kpueas 42) GyneT npedcTaBnsTh cOBGOI 3aBUCUMOCTL NEPEMEHHBIX p; U P, oT F, (cMm. ISO/TR 10400:2018, pas-
Aen 6) c y4eTom hakTM4eckmx pasmepoB UcheITaTeneHeIX 06pa3uos Tena Tpybel M Npedena TekyvecTn matepuana. Ans
nio6oro oceeoro ycunus F, dopmyna (12) ISO/TR 10400:2018 gomkHa GbiTb MCNONb30BaHA AN BLIYUCIIEHUA BHYTPEH-
Hero OasneHns p; Tak, 4Tobbl 3KBUBANEHTHOE HanpshkeHWe o, Bbino pasHo AMYS Ges HapyxHoro aasnexus. [na nioboro
oceBoro ycunua F, HapyxHoe gasneHue p, no gopmyne (12) ISO/TR 10400:2018 cnegyet paccunTbiBaTh Tak, YToObI
3KBMBAMNEHTHOE HanpshkeHue o, 6bino pasHo AMYS? 6es BHyTpeHHero gasneHns. Onucanma Ans BBOAHBIX NapameTpoB
Tpybbl, ncnonbayemoblx B chopmynax ISO/TR 10400:2018 (pasgen 6), ABNAKTCA €OMHCTBEHHO BO3MOXHbLIMK AN HACTOSA-
wero ctaHgapTa. B tabnuue D.8 npvBedeHbl BBOAHbBIE NapamMeTPbl, KOTOPble AOMKHBI BbITe MUCNONb30BaHb! NPW pacyeTe
KpuBo# chakTudeckoro VME ucnbitatensHoro obpasua tena tpybel (kpusas 42). Ha pucyHke D.7 npengctaBneHo MTOroBoe
nsobpaxeHue kpueon daktudeckoro VME ucnbitatensHoro obpasua tena Tpybbl.

Tatnuua D.8 — BeogHble napaMeTpbl M ONMCaHUE NapaMeTpoB TPyObl Ana KpuBbix hakTideckoro (42) 1 HoMUHaNb-
Horo VME (12) ucnbitatensHoro o6pasua tena Tpyobl

ISO/TR 10400:2018, paspen 6 (kpusas 19) HacTtoswwmid ctaHaapT (kpusas 42)
Onucanve napameTpa BeoaHbIi napametp Tpybbl ANs Onwcarive napametpa
BeogHbli napameTp Tpybbl Y TpyObl 4NA UCNbITAaTENBHOMO
TpyOsl ucneiTatensHoro obpasua
obpasua
Oy = fymn =758 MlNa SMYS o, = AMYS8 = 862 MlMa AMYS® npu Temnepary-
pe okpyxarLlei cpefbl
D = 244,48 mm HomuHaneHbIM  Ha- D =D,y = 246,30 Mm MamepeHHbIiA MaKcu-
PYKHBIM OnameTp ManbHbLIA CpedHUA  Ha-
PYXHBIA anamMeTp
t=13,84 mm HomuHanbHasa Ton- t= tavg =13,72 Mm M3amepeHHas MUHUManb-
LLKHA CTEHKN Haa cpegHss TonwuHa
CTEHKK
toin = 0.875 - 1=12,12 MM MuHumaneHas Ton- tin = 12,88 MM MamepeHHaa MUHUMarb-
LWHA CTEHKN HadA TONUWWHA CTEHKN
Aoy = D=2t = 220,24 mm Machmamszlﬁ Ayt = Da\,g = 2t.n = 220,24 mm MaKc:wu\naanblﬁ BHYT-
BHYTPEHHWIA ana- pEHHWI AnameTp
MeTp
d=D-2t=216,79 Mm HomuHaneHbIA BHY- d= davg = Dm,g -2 tavg = MakcumaneHkIn cpegHui
TPEHHWI anameTp = 218,87 MM BHYTPEHHUI gnametp
A, =m/4(D? - d?) = 10 030 Mm? | HomuHanbHas nno- A, =mld(D2, — d5yg) = dakTudeckas  nnolwagb
waae nornepevyHoro =10 022,2 mm2 nonepeyvyHoro cedeHus
cevyeHus
128
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 136 /205

CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

MpunoxeHHoe gaenexue P, MMNa
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OBwee ocesoe ycunue Fy, kH
17— kpuBas 42; 2 — kpusas 12
Mpumeuvanune — Kpueasa HomuHansHoro VME Tena Tpybbl nokaszaHa onsi cpaBHEHUSA.

PucyHok D.7 — Kpueble chakTtudeckoro (42) u HomuHansHoro (12) VME mcneltatensHoro obpasua tena tpyosl
Npw TeMneparype oKkpy:KatoLen cpenpbl

D.3.6 Kpueas 52. Kpueas caktuueckoro gaeneHus cmatua no APl ucneiTatensHoro o6pazua Tena Tpyb6bi
npy TemnepaType OKpyxawluen cpefbl

HecmoTps Ha To 4To dhopMmyribl AaeneHnsa cmatua ISO/TR 10400:2018 (pasgen 8) paspaboTaHbl HE Ha OCHOBe hak-
TUYeCcKnX pasMepor TpyD MK Npegena Teky4yecTu Matepuana, Ans OUeHKW UCMbITaHus NpeanoyTUTeNbHO UMETb KPUBYHD
dakTnyeckoro gasneHusa cmaTus no APl Kpusana daktnyeckoro gaBneHua cmatua no APl ucneitatensHoro obpasua Tena
TpyBbl Npu TeMnepatype okpyatLlei cpeael (kpueas 52) nonxHa npenctaBnsaTe coboit 3aBUCUMOCTE NepeMeHHol p,, OT
F, (cm. ISO/TR 10400:2018, pasaen 8) ¢ y4eTom (hakTMHECKMX pasmepoB ucnbiTatensHoro obpasua tena Tpybb! 1 npeae-
na Tekydectu matepuana. [ina nmoGoro 3agaHHOro 0CeBoro yeunua [, nasneHne cMATUA UcTbiTaTensHoro obpasua Tena
TpyBhl P, paccHATLIBAIOT NpY NoMoLLM npeocbpasoBaHua dopmyn ans cmatua Tpy6 no ISO/TR 10400:2018 (pasgen 8).
OnucaHua Anga BBOAHbIX napameTpos Tpy6, npueeaeHHblx B ISO/TR 10400:2018 (pazgen 8), ABNAOTCA eAWHCTBEHHO BO3-
MOXHBIMW NS NMPUMEHEHWs B HacTosAweMm ctaHgjapTe. B tabnuue D.9 npvBeaeHsl BBOAHLIE NapaMeTpbl, MCNOMNb3yemble
npu pacyeTe Kpueoii hakTuyeckoro aaeneHns cmatna no APl ncneitatensHoro obpasua Tena Tpy6el (kpyveas 52). Ha pu-
cyHke D.8 npencraBneHo utoroBoe u3obpaxeHve KpuBon hakTudeckoro aasneHns cmatvus no APl Tena Tpy6bl.

Ta6bnuya D.9 — BeogHble NapameTpbl U ONWCaHWE NapaMeTpoB TPy6bl ANa KpUBbIX hakTudeckoro (52) 1 HOMUHanNb-
Horo (22) paBneHus cmatua no API

ISO/TR 10400:2018, pa3gen 8 (kpweas 22) Hacrtosawwuii ctaHgapT (kpueasa 52)
BeoaHbIf NApaMeTp TpyBbi OnucaHve napameTpa BsoaHbii napametp Tpy6bl OnucaHue napametpa Tpybbl Ans
TpyObI ANst McnbiTatensHoro obpasuya mecnbiTatensHoro oépasua
fymn = 758 MMa SMYS fymn = AMYS? = 863 MMa | AMYS® npu  Temnepartype
OKpY>KaloLLen cpebl
D = 244,48 mm HoMWHanbHbIA HapyX- D= Da\,g = 246,30 mm MamepeHHbIM MakcUMarnbHbIA
HbIA AMaMeTp CPEeaHWIA HAapPYXHbIW AMaMeTp
1=13,84 Mm HomuHaneHas Tonuu- t=t,g=13,72Mm WamepeHHaa  MUHKMMansHas
Ha CTEeHKM CpefHsia TOMNWWHA CTEHKU
d=D-2t=216,79 Mmm HomuHanbhbid — BHY- | d = dyyq = Doyg — 26,9 = | MakcumansHsIi cpeaHui BHy-
TPEHHWUI JuameTp = 218,87 MM TPEHHWIA AnameTp
A, =n/4(D?~d?)= 10030 Mm? | HommHanbHas — nno- | Aj=n/4(D5, - d%,) = | ®akTuieckas nnowaae no-
Wwaae  rnornepeYHoro =10022,2 mm2 NnepeYyHoro ceveHns
cevyeHus
o, = FilA, OceBoe HanpsaxeHue 0, = FilA, OceBsoe HanpsxeHue
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MpunoxeHHoe gaenexune P, MlNa
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O6Lwee ocesoe ycunue F,, kH
1 — kpuBas 52; 2 — kpusas 22

PucyHok D.8 — Kpusble daktudeckoro (52) u HomuHansHoro (28) gasneHuid cmaTusa no API
ucnelTaTenbHoro o6pasua Tena Tpybbl NpW TemnepaType OKpyXatoLlei cpeabl

Kpueas HomuvHanbHoro aaeneHusa cmsatua no APl Tena Tpybel npusedeHa Ana cpaBHeHus. B ISO/TR 10400:2018
(pasgen 8) OTCYTCTBYKOT yKa3aHWs MO pacyeTy Benu4yuHbl JaBneHus cMATUS TpyObl Ha OCHOBe haKTUHECKWX pasmMepoB
ncnbITaTenkeHeIX 06pa3sLoB U Npedena Teky4ecT MaTepuana. B 3aBrcrMoCTH OT hakTUHeckux pasMepoB UchbITaTeNbHO-
ro obpasua Tena Tpybel U Npeaena TeKy4ecTu Matepuana dakTuieckoe gaeneHue cmatua no APl p, moxeT okasatbcs
MeHbLLE HOMUHAMNLHOro AasneHua cmaTus no APl Tena Tpy6el p.

D.4 3TanoHHble XapaKTepUCTUKKU UCMbITaTenbHOro o6pasya Tena Tpy6bl NPU NOBLILIEHHOW TeMnepaType

D.4.1 O6wwme nonoxeHus

Kak nokasaHo Ha pucyHKe 2, 3TanoHHble XapakTepuCTMKKM Tena Tpybbl NpW MOBBLILLEHHOW TeMnepaType AOMKHbI
ObITE paccunTaHsl NPy NOMOLLM ABYXOCHOTO MaclLTabupoBaHWa aTanoHHLIX XapakTepyucTuk Tena TpyOwl Npu Temneparype
OKpyXatoLLeln cpedbl, BbldMcneHHbIx B D.3, ¢ ucnone3oBaHuem koadduuneHTa macwtabupoBaHus Ktemp. B tabnuue D.10
npuBedeHsl HOMWHarbHbIE W U3MEpPeHHbIe pa3Mepsl TpyD, HOPMUPYEMBIA MUHUMAanbBHBIA Npeaen TekyyecTw, dakTuye-
CKue pesynsTaThl UCMBITAHWIA Ha onpedeneHue npedena TekydyectTn u koadduumeHT MacluTabupoBaHns Ana Hapy»KHoro
AasneHua Tpyb, CTOMKUX K CMATUIO.

Tatnuua D.10 — MNapameTpsbl, UCNONb3yeMble AMNs pacyeTa 3TanoHHbIX XapakTepUCTUK Tena TpyObl NPy NOBLILLEHHOK
TemnepaTtype

Homu- Homum- Makcu-
HanbHbIA HanbHas a 5 & ManbHas
HapyxHbIA | TonwmHa SMYS Dﬂvg boin tavg AMYS ARYS BAXS Kie Temne-
anametp CTEHKK patypa

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

244,48 MM | 13,84 mm | 758 MMa | 246,30 MM | 12,88 mm | 13,72 mm | 862 MMa | 862 MMa | 764 MNa | 63,0 MMa | 195 °C

PacuyeT koadhdurumeHTa macluTabmMpoBaHUs Npu NOBLILLEHHOW TemnepaType Ktemp npueeneH B Tabnuue D.11. Mo-
CKOMNbKY pekoMeHOauun no onpefeneHno HOpMUPYeMOro MUHUMAanbHOro Npefena TeKy4YecTn Npy NOBbILLEHHON TeMne-
paType OTCYTCTBYIOT, 4N5 MacluTabupoBaHWa HOMUHaMNBHEBIX U (DAKTUHECKUX 3TANOHHBIX XapaKTepPUCTUK NMPW NOBbILLIEHHON
TemnepaTtype crnegyeT UCNoNb30BaTh Ko3mUUMEHT MaclUTabupoBaHUs NpW NOBLILLEHHON TeMnepaType ¢ y4eTom AAY S®
1 AAY S2. TockonbKy NPUMeHsA0T AAY S, HOMUHAMBHbLIE ATANOHHLIE XapakTePUCTUKW JOMKHbI BbITh pACCYMTaHbI ANA Kax-
A0ro ucnbiTatensHoro obpasua, ecnv 06pasubl B3ATbl OT pa3HbiX MCXOOHbIX 3arOoTOBOK.

Ta6nuua D.11 — Pacuet koacbdhmumeHTa macwutabupoBaHva ONs 3TanNOHHbIX XapakTEPUCTUK NMPU MOBLILEHHOW TeM-
nepartype

D.2.3

BBogHbi napameTp TpySbl ANA UCNbITAaTENBHOIO

Onucanune napametpa Tpybbl A4Na UCnbITaTensHoro obpasya
o6pasua p pa Tpyobl A4, pasy

AAYS2 = 862 MIMa AAYS2 ncneiTatensHoro o6pasLa UCXOQHOW 3aroTOBKWU Npu TemMnepa-

Type OKpyXatllein cpeabl
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OkoHyaHue mabnuuss D. 11

D.23
BaoRHLN napamerpgggaﬁabllgnﬂ MERRITEAERRAM0 Onucanue napameTpa Tpybbl ANs UcnbiTaTensHoro obpasya
AAYS® = 764 MMNa AAYSE ncneiTatensHoro obpasua NeXxogHoW 3aroTOBKW NpUW NOBbILLEH-
HOW Temneparype
Kig5 = AAYSE/AAYS? = 0,8864 KoadhdomumeHT maclwitabupoBaHust Npun NOBLILLEHHOW Temneparype

D.4.2 Kpueasa 1¢. Kpueasa HomuHansHoro VME ucnbiTaTenbHOro obpasua Tena Tpy6bl Npy NOBbLIWEHHOW
TemnepaType

Kpveas HommHaneHoro VME ucnbitatensHoro obpasua tena TpyGbl Npy NOBLILIEHHOW TemnepaTtype (kpveas 1%)
JomkHa BbITb NonyyYeHa OBYXOCHbIM MaclitabupoBaHuem kpuBol HoMuHanbHoro VME Tena Tpy6el npu Temnepartype
oKpy»atoLlel cpeabl (kpysas 12) ¢ npuMeHeHnem koadduumeHTa macluTabuposanns K, o5. [ns nioboii 3aaaHHoii Harpys-
K1 F, cnegyeTt YMHOXUTb F, 1 p, UK p, Ha koadhduumneHT Macwtabuposarus. B Tabnuue D.11 npuseneHsl napaMeTpbl,
HeobxoaMMmble AN pacdeTa koadduumeHTa maclitabuposanus. Kpreble 1€ u 12 nzoBpaxeHsl Ha pucyHke D.9.

MpunoxeHHoe gaeneHue P, Mla
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Obuwee ocesoe ycunue F,, kH

1 — kpuBasn 12; 2 — kpuean 1©

Mpumevyanne — KpuBas 12 npuBegeHa Ans cpaBHEHUS.

Pucyrok D.9 — Kpueble HommnHansHoro VME ucneiTateneHoro obpasua tena Tpy6bel Npu TeMnepatype OKpy»KatoLei
cpenbl (12) v Npy NoBbILEHHOW TeMnepaType (1€)

D.4.3 Kpueas 2°. KpuBas HOMUHanNbHOro gaeneHus cMmatus no APl ucnbiTatenbHoro obpasua Tena Tpy6hbl
npuv NOoBLILEHHOW TeMnepartype

Tak kak B ISO/TR 10400:2018 oTcyTcTBYHOT pekoMeHO4auuuy Nno onpeaeneHvio AaBneHns CMATAS NMPU NOBbILLEHHOW
TEMnepaTtype, KpMBas HOMUHanNeHoOro gaenexnvs cmatua no APl ucneitatensHoro o6pasua Tena Tpybel Mpu NOBLILLEHHOW
TemnepaType (kpueasi 2%) fomxkHa GbiTb NonyyeHa ABYXOCHbIM MaclITabupoBaHWEM KPWBOW HOMUWHAMbHOMO AABMEHWS
cmsaTus no API Tena TpyGbl Npy TeMnepaType OKpyKakllen cpeabl (kpueasi 22) ¢ nprMeHeHeM koaddrureHTa MacliTa-
GupoBaHua K, q5. [ina moboro ocesoro ycunua F, cneayet yMHOXWUTL £, U p, Ha KoathUUMeHT MaclTabruposaHus. B
Tabnvue D.11 npueeneHsl napameTpel, HeobXxoguMbIE ONA pacyeTa koadduumeHTa maclTabuposanus. Kpuesle 2€ n 22
npenctaeneHsl Ha pucyHke D.10.
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1 — kpuBas 2°; 2 — kpueas 22

MpumeyaHue — Kpusas 22 npuBedeHa Ana cpaBHEHUSA.

PucyHok D.10 — KpuBble HOMUHaAnNLHOMO AaeneHns cMaTysa no API ucneitatensHoro obpasua tena Tpyosl
npu Temneparype okpyxaioLei cpefbi (22) v npu noBbIlWeHHON TemnepaTtype (2°)

D.4.4 Kpugas 3. KpuBana HapyXHOro faBneHus gna Tpy6, CTOMKUX K CMATUIO, AN UCNbITaTenbHoro obpasuya
npv NOBLIWEHHOW TemnepaTtype

[ns Tpy6, CTOMKUX K CMATUIO, C HAPYXXHbIM OABNEHNEM U3roTOBUTENN 0DbIMHO YKA3bIBAIOT TONBKO KNACC Hapyx-
HOro AaBneHWs Npy HyNneBoM OCEBOM YCUIMUW U TemnepaType oKpyKatolwen cpegbl. OgHako ons uenen ucnsiTaHuin Ha-
CTOALLEro cTaH4apTa Knacc HapyXHoro AaBneHWs nNpu TeMnepaTtype OKpYKatloLel cpefbl NPy HYNeBOM OGEBOM YCUIUK
AOMKeH BblTe 3KCTPanonMpoBaH Ans NOoAroToBKW PeKOMeHAauui No MPOBEOEHWUIO UCTbITAHWIA C OCEBbIM YCUITUEM MpU
NMoBBILLEHHOW TeMnepaTtype. B pesynetate KpvBas HapyHoro AaeneHus ang Tpyb, CTOMKUMX K CMATUIO, UCMNbITaTeNsHOro
o6pasua Tena TpyGbl Npu NoOBbILEHHOK TemnepaTtype (kpusaa 3°€) gorkHa BbiTh NoMyyYeHa ABYXOCHBIM MacluTabrposa-
HUEM KPWMBOM HapYXHOTO OaBneHus Ans TpyD, CTOMKUMX K CMATUIO, NpY TeMnepaType oKpyxatollen cpeapbl (kpueas 32) ¢
npumMeHeHnem KkoachduumeHTa maclutabuposaHna Kygs. [Insa nioboro ocesoro ycunus F, cnegyet yMHOXUTL F, 1 p, Ha
koadhpuuneHT macwtabuposanua. B Tabnuue D.11 npuBeneHsl napameTphl, Heobxogumble Ans pacdeTa koadduuneHTa
MaclTtabuposarua. Kpuesle 38 1 32 npeactasnetsl Ha pucyHke D.11. JonyckaeTca NpUMeHaTL ansTepHaTUBHbIE METOAE!
MacwTabupoBaHus, MPUBOAA pacyeT 3TanoHHbIX XapakTePUCTUK Tena TpyObl NPy NOBbILLEHHOW TeMnepaType, Npu ycno-
BUK, 4YTO OHKM onucaHbl B ISO/TR 10400:2018 nnm nx akcnepumeHTanbHoe NOATBEPXKOEHWE MOXKET DbiTb NPOAEMOHCTPU-
poBaHo 1 NoApoBHO BKKOYEHO B MaH UCMbITAHWA.

MpunoxeHHoe gaeneHue P, Mla
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Obuwee ocesoe ycunue F,, kH
1 — kpmBas 3¢; 2 — kpueas 32
MpumeyvyaHue — Kpusas 12 npuBeneHa Ans cpaBHEHWS.

PucyHok D.11 — KpuBkle HapyxHoro aasneHusa ana Tpy6, CTOMKUX K CMATUIO, UCMbITaTensHoro obpasua tena Tpybbl npu
Temnepartype okpyxatwwein cpegbl (32) 1 Npu NoBblLLEHHOW TeMmnepaType (3€)
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D.4.5 Kpusas 4°. Kpueasa cpaktudeckoro VME ucnbiTatensHoro obpasua Tena Tpy6bl npu NOBbILEHHOW
TemnepaType

Kpueas chaktudeckoro VME ucnbiTaTensHoro obpasua Tena Tpy6bl NpW NOBbILEHHOW TemnepaType (kpueasa 4°)
JomkHa 6bITb NonydeHa ABYXOCHbIM MacliTabupoBaHuem kpueoW dhakTudeckoro VME ucnbitaTtensHoro obpasuya tena
TPYBbI NpK TeMnepaType okpyxatLlen cpeabl (kpusas 4%) ¢ npumeHeHnem koadduumeHTa macwtabuposanna K, gs. [ns
nBoro 0ceBoro younusa f, cnegyet yMHOXWTbL F, 1 p; unu p, Ha koadppuumeHT macwtabuposanus. B tabnuue D.11 npu-
BeLeHbl napamMeTpbl, Heobxoaumble 4 pacyeTa KoadduumeHTa Maclutabuposarusi. Kpueble 4° 1 42 npeacTaeneHsl Ha
pucyHke D.12.

MpunoxeHHoe gaeneHve P, MlMa
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O6uwee ocesoe ycunme F,, kH
1 — Kkpupas 4%; 2 — kpusas 42
MpumeuyaHue — Kpueas 42 npuBegeHa Ana cpaBHEHUS.

PucyHok D.12 — Kpueble dpaktudeckoro VME mcneiTatensHoro oépasua tena Tpybel Npu TemnepaType
oKpyxatoLLer cpeabl (43) n npy NoBbIWEHHOW TemnepaType (4€)

D.4.6 Kpueas 58 Kpueas cpakTuueckoro aasneHus cmatua no APl ucnbitatensHoro o6pasua Tena Tpyobl
npuv NOBLIWEHHOW TeMnepaType

Tak kak B ISO/TR 10400:2018 oTcyTCTBYHT pekoMeH4auvn no onpeaeneHvio AasneHns CMATUS NMPU NOBbILLEHHON
Temneparype, kpueas takTiuyeckoro gasneHnsa cMatua no AP| neneitatensHoro o6pasua Tena Tpyodbl Npy NOBLILWEHHOW
TeMmnepatype (kpuBas 5°) gomkHa ObiTb MonyyeHa OBYXOCHbIM MacliTabuvpoBaHWMeM KPWBOM (haKTUYECKOro LaBreHus
cMATKA no AP| Tena TpyBel Npy TemnepaType oKpy:Katollein cpenbl (kpmeas 52) ¢ npuMeHeHneM koaduLmeHTa maclita-
Guposarusa K, q5. Ana nioboro ocesoro yeunua f crefgyet ymMHOXUTL £, U p, Ha koadduumeHT macwtabuposanus. B
Tabnvue D.11 npyvBeneHsl napameTpsl, Heobxoaumele OnA pacyeTa koadduumneHTa macwutabupoeanms. Kpuesle 5% n 52
npenctaeneHsbl Ha pucyHke D.13.

MpunoxeHHoe gaenexne P, MMa

0
-6,9
-13,8
-20,7
-27.,6
-34,5
41,1
-48,3
-55,2
62,1

-68,9
-13344 -8896 -4448 0 4448 8896
Obuwee oceroe ycunue F, kH

1 2 s
/ i i

1 — kpuBas 5%; 2 — kpueag 52
MpumedaHue — Kpusasi 52 npuBeneHa Ans cpaBHEHUS.

Pucyrok D.13 — Kpusble dhaktudeckoro gaesnenus cmatia no APl ncneitatensHoro obpasua Tena Tpy6el npu
TEMMNEepaType OKpyxatoLwen cpeabl 52 n npw NoBeIWEHHON TemnepaType 5¢
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D.5 Onpeaenenune Todyek CEE un Toyek Harpy3ku TLE 6e3 narnba

D.5.1 O6wme nonoxeHnsa

Kak ykasaHo B 4.2, LUenblo HacTOALWEro ctaHaapTa ABNAeTca UenelTaHue Kkaxaoro o6pasua Ha Takylo BbICOKYHO Ha-
rPY3KY UMK KOMBUHAaLMKO Harpy30K, HaCcKomNMbKO 3TO rapaHTMPOBaHHO BO3MOXHO Ha npakTuke. PakTuyeckne pasmepel Tena
TpyBbl MNK Npegen Teky4ecTn Matepuana MoryT He BNusTe Ha HEKOTOPbIe 3KCMNyaTauMoHHbIE XapakTepucTUk1 peabbo-
BbIX coegnHeHui. [pegnonaraercs, 4YTo METOAMKA, UCMOMNb3yeMas ANA ONpefeneHns IKCNNyaTauuoHHbIX XapaKkTepucTuK
pe3bB0BbIX COEAMHEHWIA NPU UCNBITAHUWM KOHKPETHOTO UchbiTaTtensHoro obpasua, senaertcs cobcTBeHHoW paspaboTkon
npeanpuaTus. MarotoBuTens camoctoaTeneHo onpeaenser CEE Ha ocHoBe KOHCTpyKUMKM pe3bboBoro coegnHenus, dak-
TUYECKMX pasMepoB MCNbITaTenbHOro obpasua Tena Tpybel M pe3bboBOro coequHeHus, a Takke akTUHeCKUX 3Ha4YeHWIA
npedenos TEKy4eCcTW maTepuana ucnbeiTarensHoro obpasua tena Tpybbl M pe3bboBOro COEAMHEHWS Npu Temneparype
OKpyatoLel cpedkl W Npy NOBLILUEHHOW TemnepaType. MNocne ycTtaHoBneHus usrotoeutenem CEE moxHO onpefenvTs
Touku CEE no tabnuue 8. MNo Toukam CEE ycTaHaenueatoT TOYKM Harpy3ku TLE ana kaxaoro ucneltatensHoro obpasua
nyTemM AByxocHoro maclutabuposanus npu 80 %, 90 %, 95 % wnu 100 % (B 3@aBMCKMMOCTHM OT TOrO, 4TO NpuMeHumo) ot CEE
cornacHo Tabnuue 8. Toukn Harpy3ku TLE npu TemnepaType okpyxatoweln cpedbl onpegeneHbl 32 Todukamu CEE; Toukun
Harpy3ku TLE npw noBbileHHON TemnepaTtype — 15 Toukamm CEE; otoeneHble Toukn Harpyskn TLE — TLE.

B cooTteeTcTBMM ¢ TpeboBaHuaMK 7.3.5.3 1 Tabnuubl 14 onsa 3agaHus TpaekToOpUK NPUNOKEHWA Harpyaku B Mexa-
Hudeckux uuknax TS-C npu TemMnepatype okpyxaiollen cpelbl yCcTaHoBNeHsbl To4KKM Harpysku TLE 28,90, 29,90, 30,90 1
31,90 (cm. pucyHok 34). He cywectsyet Todek CEE, Ha 0CHOBaHMM KOTOPbIX MOXHO ONPEAENUTL 3TU TOYKN Harpysku, Tak
KaK OHW 3aBUCAT OT TOuKM Harpyskn TLE 14_90.

CEE moxeT BbITh orpaHuyeHa aKkCnnyaTauMoHHbIMY XapakTepucTukaMmum Tena Tpy6bel unv pe3sboBoro coeguHeHus.
Ecnv CEE MeHblue 3TanoHHbIX XapakTepucTuk Tena Tpybbl, To KoaddUUMEHTbI ABYXOCHOMO MacluTabupoBaHus 3aBUcAT
oT Toro, obycnosneHo nu orpaHnyeHue CEE npegenom Tekydectu matepuana unu gpyrum dpaktopom. Ecnv orpaHuyeHune
CEE cesizaHo npefenomM TEKyHecTH MaTtepuana, Heobxogumo maclutabupoeats TLE go 80 %, 90 % vnu 95 % (B 3aBucu-
MOCTM OT Toro, 4to npumerHumo) ot CEE. Ecnu orpanuyenme CEE obycnosneHo apyrum dpaktopoM, To TLE gomkHa BeiTh
100 % ot CEE. HekoTopbimu npumepamun orpaHuderdnin CEE peabboBbix coegvHeHun, Tpebyowmmn KoadhrLMeHToB
macltabuposaHus 100 %, asnatoTca pe3pboBbie coeaMHeHus ¢ orpadudeHnemM ao MYIP no AP| (MuHumManeHoro BHyTpeH-
Hero 4aeneHus, Npy KOTOPOM HanpsixeHus B Tene TpyObl 4OCTUralOT Npedena Teky4yecTu, onpeaeneHHoro B COOTBETCTBUM
c ISO/TR 10400:2018, 1 pe3bboBble COeOUHEHUS C OFPpaHUYEHMEM 0 HOMUHANLHOMO AaeneHus cmaTnda no API. Koadhdou-
uneHT MactabuposaHus 80 % npumensetca kak k CEE, orpaHvyeHHol npegenom tekydectn matepuana, 1ak u k CEE,
OorpaHvy4eHHoN Kaknm-nvbo apyruM akTopom.

[ns oueHKkM 1 MHTepnpeTauum pesynsTaToB UCMbITaHUA NPUMEHRAIOTCH 3TanoHHbIe XapakTepucTUKK Tena Tpybbel Npu
TeMnepaType OKpy>KatoLlen cpedkl 1 Npy NoBbILLEHHON TeMnepaTtype, npueeneHHble B D.3 n D.4.

Kak nokazaHo Ha pucyHke 2, narotoButens gorkeH onpegenute CEE npu Temnepatype okpyatoLien cpefbl U npu
NOBBILLEHHONW TemnepaType Ans Kaxgoro uenelitatensHoro obpasua. TLE npy TemnepaType okpyxatollen cpeabl 1 npu
MOBLILLEHHOW TemnepaType ycTaHaBNuBalOT Ha OCHOBe cooTBeTcTByloWelW CEE, kak nokaszaHo Ha pucyHke 3. B tabnu-
ue D.12 npuBeaeHbl HOMWHAMBHBIE U M3MEPEHHbIE pa3Mepbl, HOMWUHANbLHbLIA 1 hakTUYEeCKUIl Npedenb! Teky4ecTv maTepu-
ana, KoadUUMeHT MaclTabrupoBaHWA [NsA HAPYKHOTO AaBNeHua 1 KoadhduumneHT MacwiTabupoBanus K, g5, NpUMeHsie-
Mbld gna pacdeta CEE n TLE B gaHHoM npumepe.

Tabnuua D.12 — lNapameTpsbl, MCNOMb3yeMble ONS pacyeTa 3TanoHHbIX KPUBbIX

HomuHaneHbIR | HoMuHaneHas Makcu-
HapYHbIA TONwMHa SMYS Dyyq Emin tavg AMYS® Kie Kigs marnksHan
anamerp CTEHKM TemnepaTtypa

244 48 mm 13,84 mm | 758 MINa | 246,30 mm | 12,88 mm | 13,72 mm | 862 MIMa | 63,0 MINa | 0,8864 195 °C

D.5.2 CEE npu TemnepaType OKpyXallLlel cpefbl U NpWU NOBbLILWEHHON TeMNepaType

B gaHHom npumepe CEE coenapgaet ¢ kpuBon dhaktudeckoro VME ucneiTaTensHoro obpasua Tena Tpydbl nog
Harpy3KkoW BHYTPeHHero AaBfeHWs Kak npu TemnepaTtype OKpy»aloLlel cpedbl, Tak M Npu NOBbILLEHHON TeMnepaType.
Mog Harpyakoi Hapy»xHoro gaenexHusa CEE paBHa HauMeHbLUEMY 3HAYEHMIO KprBo hakTnyeckoro VME mucnbiTaTensHoro
obpasua Tena Tpybbl M HaubonbLEMY 3HAYEHUIO KPUBOW HAapYXXHOTO AaBneHwus Ons Tpyb, CTOWKUX K CMATUIO, U KPUBOK
thakTuyeckoro gasneHus cMmaTtua no APl ncneitatensHoro obpasua npy TeMnepaType OKpy)KalowWweln cpeabl v Npw NoBbl-
LLEHHOW TEMNepaType.

Takum obpazom B gaHHom npumepe CEE? t= F.

Mcxonsa n3 gaHHblx, NpyuBedeHHbIx B Tabnuue D.8:

CEE®t= Ap -AMYS® = 10022,2 - 862 = 8639 kH;

CEE® ¢ = —CEE® t = -8639 kH;

ana F, — CEE? p, = kpueas 42 p;;

ana F,— CEE? p, = muH. [90 % unm 95 % oT kpueoi 42, makc. (100 % oT kpusoii 3%, 90 % vnu 95 % oT kpueoii 52)] p,,.
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CEE® 3aBUCUT OT TPEX 3TalnoHHbIX KPUBbLIX MCMbITATENbHbIX 06pa3uoB Tena Tpybbl. [INs Hapy»HOro AaBneHus onpe-
OENA0LLAana 3aTanoHHasa KpUBan aBnaeTcs yHKkumMen oceBoro younusa. Ha pucynke D.14 npueeneHa nonyyveHHasa CEE npwu
TeMnepaType OKpyxatoLel cpefbl BMECTE € TPEMS 3TanoHHbIMW KPUBBIMK UCNbITaTenbHbIX 0Bpa3uos Tena Tpy6bl (Kpu-
Bble 3%, 42 u 59).

MpunoxeHHoe aaenexHune P, MlMa
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O6uwee ocesoe ycunve Fy, kH
1— CEE®?; 2— kpusas 32; 3 — kpusas 42; 4 — kpusas 52
PucyHok D.14 — CEE® ucneiTaTensHoro obpasya npu TeMneparype okpy»katoLen cpeabl

VMcxons U3 faHHbIX, NpUBEeAeHHbIX B Tabnuue D.11:

CEE®t=CEE?t" Ko = 8639 - 0,8864 = 7657 «kH;

CEE® ¢ =-CEE®t=-7657 kH;

ana F, — CEE® p; = kpnBas 4¢ p;

ana F, — CEE® p, = MuH. [90 % oT kpusoii 4%, makc. (100 % ot kpusoid 3%, 90 % oT kpuBoii 5°)] p,.

CEE® 3aBMCUT OT TPEX 3TANOHHBIX KPUBLIX UCMbITaTeNbHbIX 06pa3uoBs Tena Tpy6bl. [1Na Hapy»KHOro gaBneHus onpe-
JensrLan atTanoHHas Kpueas saenaerca qyHKUuMen oceBoro yeunus. Ha pucyHke D.15 npuBegeHa nonyyveHHaa CEE npu
MOBLILIEHHOW TEMMNEpAType BMECTE C TPEMSA 3TANOHHbLIMW KPUBLIMKU UCTLITATENBHBLIX 06pa3uos Tena Tpybbl (kpuebie 38,
48 n 58).

MpunoxeHHoe aaeneHue P, MlMa

103,4
e
68‘9 / _\\\‘
/ 1 ."..
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O6wee ocesoe ycunue £, kH
1— CEE®; 2— «kpusas 3%, 3 — kpusas 4°; 4 — kpusas 5°
PucyHok D.15 — CEE® ucneiTaTensHoro obpasua npy NoBbILLEHHOM TeMnepaType
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D.5.3 Toukun CEE? n Touku Harpy3ku 80 % TLE? npu Temneparype oKpyXaroliein cpebl

B Tabnuue 8 npueeneHsl paccyuTaHHble ToukK Harpyaku 1,80—9_80 ana pacdeta CEE? F, u p,n TLE® F_ n p;

Ons CEE®LP 1,80 —LP 9,80, LP 1,80, LP 4,80, LP 5,80, LP 6,80, LP 7,80 n LP 9,80 naxopatca B CEE®. LP 2,80
n LP 3,80 sBnatotca dyHkumen LP 4,80, n LP 8,80 — ato dyHkums LP 7,80.

Ons TLE2 LP 1,80 — LP 9,80, LP 4,80 — LP 7,80 asyxocHo macwtabupyioT go Todku CEE?, ykasaHHow B Tab-
nuue 8, ¢ npuMeHeHVeM ykasaHHoro koadduumnenta 80 % ana aeyxocHoro macwrtabupoeanua. LP 2,80, LP 3,80 u
LP 8,80 ocHoBaHbl Ha Apyrux Toukax Harpysku TLE? n He TpebytoT AsyxocHoro macwitabuposanus. Onsa LP 1,80 He-
06X0OMM KOHKpEeTHbIW koathduumeHT MacwTabuposanua 0,67, npu koTopom sHadenwe TLE F, ana LP 1,80 — LP 4,80
ABNAETCH NOCTOAHHBIM. AHanornyHo ans LP 9,80 tpebyetcs KoHKpeTHbIA koadduumneHT macwtabuposanuna 0,50, npu
kotopom 3HaqeHune TLE F, ana LP 7,80 — LP 9,80 noctosxHoe.

Mpumep pacuetos ana LP 4_80:

LP 4,80 CEE? F,=0,67/0,80 - CEE® t=0,67/0,80 - 8639 = 7234 kH;

LP 4,80 CEE? p, = 100 % CEE p, nnu CEE? F, = 87,0 Mla;

LP4_80TLE®F_ =0,80-LP 4,80 CEE? F_ =0,80- 7234 = 5787 kH;

LP 4,80 TLE? p,;=0,80 - LP 4,80 CEE® p,= 0,80 - 89,7= 71,7 MMa.

Mpumep pacyeTos ans LP 3,80:

LP 3880 CEE? Fa = He NPUMEHUMO;

LP 3,80 CEE? p; = He MpUMEHUMO;

LP 3,80 TLE® F,=0,80 - LP 4,80 CEE® F_, = 0,80 - 7234 = 5787 kH;,

LP 3,80 TLE? p;=0,50- 0,80 - LP 4,80 CEE® p,= 0,50 - 0,80 - 87 = 34,8 Ma.

Mpumep pacyetos ansa LP 7,80:

LP 7,80 CEE® F,=0,50/0,80 - CEE® ¢ = 0,50/0,80 - —8638 = —5400 kH;

LP 7,80 CEE? p, = 100 % CEE p, unu LP 7,80 CEE® F, = 50,3 MMa;

LP 7,80 TLE® F,=0,80 - LP 7,80 CEE® F, = 0,80 - -5400 = —4319 kH;

LP 7,80 TLE® p,=0,80 - LP 7,80 CEE® p; = 0,80 - 50,2 = 40,2 Ma.

Mpvmep pacuyetos ana LP 8_80:

LP 8,80 CEE® F, = He NpUMEHIMO;

LP 8,80 CEE? p; = He NpUMEHUMO;

LP 8,80 TLE? F,=0,80 - LP 7,80 CEE® F_ = 0,80 - 5404 = -4319 kH.

LP 8,80 TLE? p;=0,50- 0,80 - LP 7,80 CEE® p,= 0,50 - 0,80 - 50,2 = 20,1 MMa.

Ha ocHoBe CEE?, onpeneneHHoN narotoBuTenemM, B Tabnuue D.13 npuseneHsl utorossle Toukn CEE® 1 TOYKKM Ha-
rpy3km 80 % TLE® npu TemnepaTtype okpyxarLei cpeabl. Ha pucyHke D.16 npeactaeneHsl rpadgmkm CEE® n Touek CEE?,
a Take TLE® u Touek Harpyaku TLE®. CnegyeT 06paTuTb BHUMAHUE HA BEKTOPLI, NPOXoAaLMe Yepes ToUku CEE? 1 Touku
Harpy3aku TLE? B peaynsrate ABYXOCHOMO MacluTabupoBaHus.

Tabnuua D.13 — Touku 80 % CEE® v Touku Harpyaku TLE? npu TeMnepaType oKpy:Katolleil cpedbl

¥ O6nacTts oueHkn peasbbosoro coegunHeHua CEE ObnacTte ncnbiTateneHbIX Harpyzok TLE
o4Ka
HArpy AN Ocesagd Touka F, kH TpHiea 'us:nl\i#aﬂ P Ocesoe ycunue F,, kH Harpya“:ﬂ'r;fifg:””em Pi
1,80 8638 0 5787 0
2,80 5787 17,9
He npumeHseTcsa He npumeHseTcsa
3,80 5787 35,9
4,80 7234 89,7 5787 M7
5,80 3709 98,6 2967 78,9
6,80 0 89,5 0 71,6
7,80 -5400 50,2 4319 40,2
8,80 He npumeHseTcsa He npumeHsetcsa -4319 201
9,80 -8638 0 —4319 0
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O6wee ocesoe ycunue F_, kH

1 — CEE®; 2 — T1oukn CEE?®; 3 — ToukmM Harpy3ku TLE280; 4 — 80 % CEE®

PucyHok D.16 — Touku CEE® 1 Toukmn Harpysku 80 % TLE? npu TemnepaType OKpyXatolen cpedbl

D.5.4 Toukn CEE? v Toukn Harpy3ku 95 % TLE? npu TemnepaType OKpyXatowei cpeabl

B Tabnuue 8 npuseaeHsbl paccunTaHHble To4kn Harpysku 10,95 — 27,95 ana pacueta CEE? F, v p, unu p, n TLE®
Fovpummp,

Ana CEE? LP 10,95 — LP 27,95, LP 10,95 n LP 13,95 — LP 27_95 naxogatca B CEE?. LP 11,95 m LP 12,95
ABMATCA hyHKUMen LP 13,95.

Ona TLE® LP 10,95 — LP 21,95, LP 13,95 — LP 20,95 aeyxocHo MaclutabupytoT fo Toukn CEE?, ykasaHHOM
B Tabnvue 8, ¢ NpUMEHeHWEeM yKasaHHOro KoadhduumeHTa OByXOCHOrO MaciitabuposaHus 95 %. LP 11,95 n LP 12,95
aenaTca dyHkuren LP 13,95 1 He TpebyoT aByxocHoro macwtabuposaHus. [ng Toukm Harpyskn 10,95 HeoGxooum
KOHKPETHbIN KoadpdmLneHT Macwtabuposarua 0,90, npu kotopom sHadeHune TLE F, ana LP 10,95 — 13,95 asnaeTca
NOCTOAHHBIM. AHanornyHo ana LP 21,95 TpebyeTca KOHKpeTHbIA koadduumeHT macwtabuposadus 0,90, npu koTopom
sHaveHue TLE F, — nocTtosiHHoe ana LP 20,95 n 21,95.

Ona TLE? LP 22_95 — 2795 neyxocHo MacliTabupytoT Ao Touku CEE?, ykasaHHoi B Tabnuue 8, onHako koadu-
UMeHT maclwTtabupoBaHUa 3aBUCUT OT onpeaensaolwen atanoHHoi kpuesoin. Kpueaa 32 TpebyeT koadhuuMeHT MacluTa-
6upoeaHma 100 %, NOCKOMbBKY KPUBAsS HAPYKHOFO AaBneHwsa Ana Tpy6, CTOMKMX K CMSATUIO, HE 3aBMCUT OT hakTUHECKUX
pasMepoB McnblTaTenbHoro obpazLa unu npegena Teky4yecTv Matepuana. [Ans kpusbix 42 u 52 HeoBxogMMo NpUMEHEHWE
OByXocHoro koadpcbmumenTa macwtabuposanus 95 %, nockonsky o6e KpuBble OCHOBaHLI Ha hakTUYECKUX pa3Mepax uc-
nelTatensHoro obpasua v Ha Npedene TekydecTn Matepuana. LP 23,95 — 25,95 onpenensaioT MCXOAs M3 KpUBOW HapyKHO-
ro AaBneHus Ana Tpyd, CTOMKKMX K cMAaTUO (kpuBas 33), noaToMy ANA HUX UCMONbB30BaH KoadduumeHT macluTabrvposaHns
100 % (6es macwrtabuposarus). [ina TLE LP 22,95 n LP 26,95 B gaHHoM npumepe TpebyioT cneunansHoro paccmoTpe-
HWA, 1 NOMYYEHHbIE UCMbITATENbHbIE HArPy3KM ANs KaXKA0W KPUBOW O0MKHbI BbITh conocTaBneHbl, YTobbl rapaHTMpoBaTh,
YTO MCNbITaTenNbHBIM 0BpaseL, UCMbITEIBAOT NPU MAKCUMMarnbHO BEICOKOW Harpyske unv KoMOuHauMn Harpy3oK, HacKomnbKo
37O rapaHTUPOBAHHO BO3MOXHO Ha npaktuke. [nga LP 27,95 HapyxHoe AaBneHne onpeaensor CXOAs U3 KpMBOW (hakTun-
yeckoro VME (kpueas 42), noatoMy K HeW NpUMeHsT KoadduumreHT maciutabuposandmna 95 %.

CEE® v TLE? pns LP 22,95 moryT 6biTb onpeaeneHbl Ha OCHOBAHWW KPMBOW HapY)XHOro AaBreHna Ans Tpy6, cToi-
KUX K CMATUIO (KpvBasa 32), unn kpueon caktudeckoro gasneHuss cmsatus no API (kpueasa 53). Kak nokasaHo B Tabnu-
ue D.14, kpueas 52 NpMBOAUT NpW UCNbITAHUAX K Bonee BLICOKOW HArpy3ke Ha CMATUE, HO K Gonee HM3KOoW Harpyake npu
WCMBITAHUM MO HAPYXKHbLIM AaBneHneM, Yyem Kpueas 32. MNMockonbKy UCTbITaTeNbHbIA 06pa3sel, cneuuansHO UCNEBITLIBAOT
Ha Tpy6ax c BbICOKMM HOMUHANBHLIM JaBneHueM cMatus, ana LP 22 95 seibpana kpueas 32 u npumeHeH koadpdpuument
mactabuposaHusa 100 %.
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Ta6nunua D.14 — MoTeHunankbHbIe TouKK Harpy3ku LP 22,95 u TLE? Ha ocHoBaHWu kpuBbIx 32, 43 1 52

QBnacth-ollaxi pgsé:goaoro ObnacTb McnblTaTensHbix Harpysok TLE
MoTeHunansHas COBAMHBRNS KoadhdunumeHt
CEE® Ocepasn Touka, Touka gasneHus, —— ol Harpyska nog maclTabnposarus
kH MMa BOE yeUnhe, K nasneHuem, MMa
Kpveasa 32 —-7606 -63,0 -1710 -63,0 A=100%
Kpueaga 42 -8185 -89,3 7775 —84.,8 A=95%
Kpueasa 52 -8185 -55,6 7775 -52,8 A=95%

Hecmotps Ha To 4To CEE? onst LP 26,95 onpeneneHa kpuBoit hakTnyeckoro aasnerns cmats no AP (kpueas 59),
Hanbonbllee codeTaHue Harpyaok TLE?, rapaHTMpOBaHHO BO3MOMHOE Ha NpaKkTWKe, MonyYyaeTca M3 KPUBOW Hapy»HOro
Aaenenusa ana Tpy6, ctoikux k cmaTtuio (kpueas 32). Kak nokasaHo B Tabnuue D.15, kpueaa 32 npueoguT K Bonee Bbico-
KOMY WCMbITaTeNbHOMY OaBMNeHUIo, Yem Kpusasa 5%, a kpusas 32 — k Bonee HW3KOMY WCNbITATENBHOMY AABMEHWIO, YEM
kpusan 42, MNockoneky CEE onpeaensioT kak muH. [kpueas 42, makc. (kpueas 39, kpusana 52)], ana LP 26,95 ncnonsaytot
KPUBYIO HAPYXKHOMO AaBreHws Ans TpyD, CTOMKMX K cMATUIO (kpuBasa 32), u ABYXOCHBIN KO3 MULUMEHT MacLLuTabnpoBaHus

100 %.
Ta6nuuya D.15 — MoTeHunansHble Todkn Harpyski LP 26,95 TLE? Ha ocHoBaHum KpuBbix 32, 42 n 52
QBnacts; aueHKM p?:aégoaoro SRenUHeHIS Ob6nacTtb ucnelTaTeneHbIX Harpy3ok TLE
MoTeHuransHas KoadduumneHt
CEE® OceBas TOMKa, Touka pasneHuns, QOcesoe ycunve, Harpyska nog MacLTabuposanms
kH MMa kH nasneHuem, MMa
Kpueaa 3° 5787 -32,8 5787 -32.8 A =100 %
Kpueas 428 6090 -37,5 5787 -35,6 A=95%
Kpveas 52 6090 -34,3 5787 -32,6 A=95%

Mpumep pacyetos ana LP 13,95:

LP 13,95 CEE® F_ = 0,90/0,95 - CEE® t = 0,90/0,95 - 8638= 8183 kH;

LP 13,95 CEE? p, = 100 % CEE? p;unu LP 13,95 CEE® F, = 81,3 Ma;

LP 13,95 TLE® F,=0,95-LP 13,95 CEE®t=0,95- 8183 = 7774 kH;

LP 13,95 TLE?p, = 0,95 LP 13,95 CEE® p; = 0,95 - 89,7= 77,3 MlNa.

Mpumep pacuetos ans LP 25,95 (ans kpusoi 32 A= 1,00):

LP 25,95 CEE® F, = 0,33/A - CEE® t = 0,33/1,00 - 8638= 2850 kH;

LP 25,95 CEE? p, = 100 % CEE® p, unn LP 25,95 CEE® F, = 53,9 Ma;

LP 25,95 TLE® F, =A - LP 25,95 CEE® F_, = 1,00 - 2850 = 2850 kH;

LP 25,95 TLE? p, =A - LP 25,95 CEE? p, = 1,00 - -53,9 = -53,9 Mla.

Mpumep pacuyetos ana LP 27,95 (ans kpusoi 18, A= 0,95):

LP 27,95 CEE? F, = 0,90/A - CEE® t=0,90/0,95 - 8638 = 8183 kH;

LP 27,95 CEE® p, =100 % CEE? p, wnn LP 27,95 CEE? F_ = -8,4 MIa;

LP 27,95 TLE® F,=A-LP 2795 CEE® F,=0,95- 8183 = 7774 kH;

LP 27,95 TLE? p,=A - LP 27,95 CEE® p, = 0,95 - -8,4 = -8,0 MNa.

Ha ocHoBaHuu CEE®, onpepeneHHol narotoeutenem, B Tabnvye D.16 npyvBegeHkl utoroebie Toukn CEE? 1 Touku
Harpy3aku 95 % TLE?. Ha pucyHke D.17 npegctaeneHsl rpacdunku CEE? n Touku CEE? n TLE® 1 Toukun Harpysku TLE?. Ons
Bonblleil HAarMAAHOCTA BEKTOPLI, Npoxoasimne Yepes Toukn CEE? 1 ToukM Harpyaku TLE®, Ha pucyHKe OTCYTCTBYHOT.

Tatnuua D.16 — Toukun 95 % CEE? v Touku TLE? npu Temnepatype okpyxaloLlein cpeabl

ObnacTtb oueHkn peabboBoro coeanHeHma CEE OBnacTb McnblTaTenbHbix Harpy3ok TLE
Touka
Harpyaku OCEHa T Touka gasnexns p; Unu py, QOceeoe ycunue F,. Harpyaka noa aasneHuem p;
& MMMa KH unm p,, MlMa
10,95 8638 0 7775 0
11,95 7775 19,3
He npumeHnseTca He npumeHseTca
12,95 7775 38,6
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OkoH4yaHue mabnuues! D.16
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ObnacTtb oueHkn peasboBoro coegnHeHus CEE ObnacTb ucnbiTatenbHbix Harpysok TLE
Touka
Harpy3sku Todyka gaeneHus p, unu p,,, Ocesoe ycunue F_, Harpy3aka nog gasnexHvem p.
Oceean To4ka £, kH MMa i 0 H a wnw p,, MMa I
13,95 8185 81,3 7775 T3
14395 1635 89,4 6908 84,9
1 5395 7273 98,6 3528 93,6
16,95 0 89,5 0 85,0
17,95 2273 77,0 2157 732
18,95 —4546 58,8 —-4319 55,9
19395 —-6819 32,8 —6476 311
20395 -8185 10,1 7775 9,6
21 a95 -8638 0 7775 0
22395 —7606 -63,0 —7775 —-63.,0
23,95 -4319 —-63.,0 -4319 -63.0
24,95 0 —-63,0 0 —-63.,0
25395 2851 -53,9 2851 -53,9
26395 5787 -32,8 5787 -32,8
27,95 8185 -8,4 ] -8,0
MpunoxeHHoe gaeneHue P, MMa
1379
103,4
68,9
2
34,56
0
-34,5
-68,9
-103,4
-13344 -8896 -4448 4448 8896 13344

O6uiee ocesoe ycunue F,, kH

1— CEE?®; 2— Toukn CEE?®; 3 — Touku Harpysku TLE?95; 4 — 95 % CEE®

PucyHok D.17 — Touku CEE? 1 Touku Harpy3ku 95 % TLE? npu TeMnepaType oKpyxatoLlen cpeabl

D.5.5 Toukun CEE® n Toukn Harpy3ku 90 % TLE? npu TemnepaTtype oKpyKarowen cpedbl

B Ttabnuue 8 npueeaeHs! paccunTaHHbIe Toukn Harpysku 10,90 — 27,90 ansa pacueta CEE® F_ v p, unu p, u TLE®

v p,unm p,.

Ona CEE® LP 10,90 - LP 27,90, LP 10,90 u LP 13,90 — LP 27,90 HaxogdaTcs B CEE®. LP 11,90 v LP 12,90 asna-
toTcsa pyHkumeit LP 13,90.
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Mpumevanne —LP 10,90 n LP 27,90 — 570 ofHa TouKa, TaK xe, kak 1 LP 20,90 1 LP 21,90 asnawTcs ogHoM
TOMKOW.

Ona TLE® LP 10,90 - LP 21,90, LP 10,90 n LP 13,90 — LP 21_90 geyxocHo macwtabupyiot ao tovek CEE?,
yKasaHHbIX B Tabnuue 8, ¢ NpMeHeHWeM ykasaHHOro ABYXOCHOTO KoadcpuumeHTa maclutabuposanua 90 %. LP 11,90 n
LP 12_90 onpepenstotca ucxoas ms TLE? LP 13,90 n He TpebytoT ABYXOCHOMO MacluTabuposaHus.

Ons TLE® LP 22,90 — LP 27,90 geyxocHo maclutabupytoT o Toukn CEE?®, ykasaHHoi B Tabnuue 8; ogHako koad-
hMUMEHT MaclTabypoBaHNA 3aBUCUT OT ONpedensAioweid aTanoHHoi Kpusoi. [Ina kpueoi 32 TpebyeTtca KoadhdUumMeHT
macwtabuposanusa 100 %, NnockonbKy KpUBas HAPYXXHOro AaBrneHus Ans Tpyb, CTOMKMX K CMSATUIO, HE 3aBUCWT OT dhak-
TUYECKMX PasMepoB UchbliTaTensHoro obpasua Unu npegena Teky4yecTn matepuana. Ans kpuebix 42 n 58 Heobxogumo
npUMeHeHne ABYXOCHOro koaddmumeHta macwrabupoBanusa 90 %, nockonbky obe KpuBble OCHOBaHbI Ha (hakTU4Yeckux
pasmepax ucnbiTatensHoro obpasua v Ha npedene Teky4yecT Matepuana. LP 23,90 — LP 25,90 onpegensitot ucxoas us
KPUBOW HapyXHOro AaBneHus Ana Tpyb, CTOAKUX K cMATWIO (KpuBas 32), NoaToMy NpuMeHsoT KoadduumneHT Maclutabu-
posarma 100 % (6e3 macwrabuposanws). [ina TLE LP 22,90 v 26,90 B aaHHoM npumepe TpebyroT cneumansHoro pac-
CMOTPEHUS, 1 NMOMYyYEeHHbIE UCMLITATENBHBIE HATPY3KU AN KaXKO0W KPMBOW O0MKHbI ObiTh COMOCTABMEHLI, YTODLI rapaH-
TUPOBaTb, YTO MCMbITATENBHbIM 0Bpa3eL, UCNbITLIBAKT NPM MakCMManbHO BLICOKOW Harpy3ske unuM KoMBUHaL MK Harpya3ok,
HACKOMLKO 3TO BO3MOXHO Ha npakTuke. [ns LP 27,90 HapyxHoe AaBneHue onpeaensoT MCXOAs U3 KPUBOW (haKTU4ECKOro
VME (kpuBas 42), T. K. npy JaHHOM YPOBHE OCEBOro YCUMWA He YCTaHOBIEHa HWU OfHa KpUBas OaBneHus cMaTvsa no AP
B aToit Touke CEE® p, = 0.

CEE® v TLE? ans LP 22,90 moryT 6biTh onpeaeneHsbl Ha OCHOBaHWW KPMBOI Hapy»KHOTo AaBnenus ans Tpy6, cToi-
KUX K CMATUIO (kpyBas 32), unu Kpueoi dhakTuyeckoro aaeneHusi cmsatus no APl (kpueasa 53). Kak nokasaHo B Tabnu-
ue D.17, kpuBas 52 nony4yeHa B pesynerate Gonee BbICOKON HArpy3ku, HO Npy Gonee HU3KOM Hapy»XHOM OaBMeHWUK, YeMm
Kpueas 32. MocKonbKy UcnbITaTenbHbIn obpasel cneunanbHo UCNbITEIBAT Ha TpyBax ¢ BLICOKMM HOMMHaNBHLIM AaBne-
Huem cmATua, ans LP 22,90 ewibpaHa kprsas 32 n npumeHeH koaduumneHT macwtabuposanua 100 %.

TaGnuua D.17 — MoTeHunanbHble To4kn Harpyaku TLE® LP 22,90 Ha ocHoBaHuM kpuBbix 32, 42 n 52

CRnECTE Rk p(e:aégosoro COEAMHEHNS OBnacTb UCnbITaTeNbHLIX HAarpy3ok TLE
MoTeHumnanbHas KoadhcomumeHt
GEE OceBas Touka, Touka oaBneHus, OceBoe ycunue, Harpyska nog MECLITAGHPOBSINg
KH Mla KH nasneHuem, MlMa
Kpueas 32 —7606 63,0 —7606 —-63,0 B =100 %
Kpueas 42 -8638 -85,4 7775 -76,9 B=90%
Kpvasa 52 -8638 -55,4 ~7775 -50,0 B =90%

Hecmotps Ha To uto CEE? ang LP 26,90 onpeaeneHa kpusoii hakTuieckoro AasneHna cmatua no API (kpysas 52),

Hanbonee BbICOKOE coveTaHWe Harpysok TLE?, koTopoe rapaHTMpOBaHHO BO3MOXHO HAa MPaKTUKE, OCHOBaHO Ha KPUBOWM
dhaktuueckoro VME (kpusas 42). Kak nokasaro B Tabnuue D.18, kpueaa 32 nonydyeHa B pesynsrarte 6onee BICOKOro NCMbl-
TaTensHOro AaBneHus, Yem Kpyeas 52, B To e BpeMsa kpuBas 42 — peaynstaT 6ornee HU3KOro UCMbITaTENBHOMO AABMEHUS,
4em kpueas 32, MNockonbky CEE onpeaenexa kak MuH. [kpueas 42, makc. (kpveas 32, kpusas 52)], ana LP 26,90 npumens-
0T KpuByto hakTudeckoro VME (kpusasn 42) u ABYXOCHBIR KoadbchuumneHT macwtabuposanus 90 %.

Tabnuuya D.18 — lMNoTeHunanbHble Touky Harpyaku TLE? LP 26,90 Ha ocHoBaHum Kpuebix 37, 42 n 52

CIRnECTE QUsHKY pgsé;goaoro OBnacTb ucnblTatensHsbIx Harpy3ok TLE
MoTteHumnansHas EOBAMHEHNA KoaddpuumeHt
CEE® OceBas Touka, kH Touka Iﬁl?_IBJ'IEHMFl, OceBoe ycunue, Harpyaka nog MacLTabuposaHia
a KH nasnexvem, MMa
Kpueas 32 5787 -32,8 5787 -32,8 B =100 %
Kpuas 42 6432 -33,5 5787 -30,2 B=90%
Kpmeas 52 6432 -31,6 5787 -28,5 B=90%
Mpumep pacyetos ana LP 13,90:
LP 13,90 CEE® F,=0,90/0,90 - CEE®t=0,90/0,90 - 8638 = 8638 kH;
LP 13,90 CEE2 p; =100 % CEE® p; vnu LP 13,90 CEE? F, =752 Ma;
LP 13,90 TLEAF,=0,90- LP 13,90 CEE? F, = 0,90 - 8638 = 7774 kH;
LP 13,90 TLE? p;=0,90-LP 13,90 CEE? p;=0,90 - 89,7= 77,3 Mla.
140
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Mpumep pacuetos ansa LP 25,90 (ans kpusoii 32 B = 1,00):

LP 25,90 CEE® F, = 0,33/B - CEE® t=0,33/1,00 - 8638 = 2851 kH;

LP 25,90 CEE? p, = 100 % CEE? p, wnn LP 25,90 CEE? F_ = -53,9 Mla;

LP 25,90 TLEAF, =B - LP 25,90 CEE? t = 1,00 - 2850,5 = 2850,5 kH;

LP 25,90 TLE®p,=B - LP 25,90 CEE® p, = 1,00 - 53,9 = -53,9 M[Ma.

Mpumep pacyeTos anga LP 29,90:

LP 29_90 CEE? F, = He NpMMEHUMO;

LP 29,90 CEE? p; = He NpPUMEHUMO;

LP 29,90 TLE®p, = 0,20 - LP 1490 TLE® p; = 0,20 - 77,7 = 15,5 Ma;

LP 29,90 Fopp = LP 29,90 TLE® p, - (/4 - d%vg) =15,5 - (n/4 - 218,82) = 587 «kH;
LP 29 90TLEAF, =LP 28,90 TLE®F_ +LP 29,90 Frpp =3985,6 + 587,2 = 4573 kH.

Ha ocHoeaHum CEE?, onpepneneHHoli usrotosutenem, B Tabnuue D.19 npyveeneHs nonyyerHble Toukn CEE? u Tou-
ki Harpysku 90 % TLE? npu Temnepatype okpyxatolei cpenbl. Ha pucyHke D.18 npeactasneHsl rpacdmkm CEE? n Touek
CEE?, TLE? v Touek Harpyakm TLE?Z.

Tabnuya D.19 — Toukmn 90 % CEE® n Todku Harpyaku TLE® npu TemnepaTtype oKpy»KatoLwen cpeabl

0O6nacTb oueHku pessbosoro coeanHenus CEE 0O6nacTb UcnblTaTenbHbIX Harpy3ok TLE
Tt Herpai0 o Touka fasneHns p, unu p,, Harpyska nog pasnexuem p,
cesas Touka F,. kH MMa Ocesoe ycunue F,, kH w p,. MMa

10,90 8638 0 A 0

11,90 7775 16,9

He npumeHsieTcs He npumeHsetcs

12,90 7775 33,8
13,90 8638 75,2 7775 67,7
14,90 7678 86,3 6908 TTT
15,90 3710 98,6 3336 88,7
16,90 0 89,5 0 80,6
17,90 —2398 76,2 -2157 68,5
18,90 -4800 56,4 -4319 50,8
19,90 -7197 27,2 —6477 24,5
20,90 -8638 0 —7775 0

21,90 -82 905 0 —7775 0

22,90 =37 792 —-63,0 —7606 -63,0
23,90 -19212 -63,0 -4319 -63,0
2490 0 -63,0 0 -63,0
25,90 12 682 -53,9 2851 -53,9
26,90 28 611 -33,5 5787 -30,2
27,90 38 424 0 7775 0

28,90 3986 0

29,90 4573 15,5

He npumeHseTca He npumeHaeTcs

30,90 3123 77,7
31,90 783 15,5
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MpunoxeHHoe gasnexue P, MMa

137,9
15,90
1034 16,90 2 14,90
g 1 2 13,90
34,5 112,90

11,90

020,90, 21,90+ 10,90, 27,90 —

a a

Vs "
-34,5 _; ——
|—. / ‘ / Sy e, el 2o 8l
-68,9 ; ] 25,90
22,90 23,90 24,90
-103,4 | |
-13344 -8896 -4448 0 4448 8896 13344

O6wee ocesoe yeunue F,, kH
1— CEE?; 2 — 1oukn CEE®; 3 — 1o4kmn TLE?90; 4 — 90 % CEE?

PucyHok D.18 — Touku CEE? u Toukm Harpyzakv 90 % TLE? npu Temnepatype oKpyxatoLlei cpedbl

D.5.6 Toukwu Harpy3ku TLE npu Temnepartype 65 °C

LP 130ycie ycTaHaBnueatoT npu TemnepaTtype 65 °C nyTem nuHenHon nntepnonauun mexay TLE npun temneparype
OKpyxarLuen cpedbl U TLE npu NoBbILLEHHOW TemnepaType B COOTBETCTBUM C Tabnuuen 7. [Ins Toro koahuumeHT Kgg
NUHEWHO MHTEPMOoNUPYT 13 Klemp Ha OCHOBe MakcumaneHoW Temnepatypbl 65 °C. 3ToT kO3 PUUUEHT MOXET BbITb MC-
nonb3oBaH ANA MHTEpPnoNAuMK 3TANOHHBIX KPUMBBLIX Tena TpyObl U3 KpuBbIX Tena TpyObl Npu TemnepaTtype okpyxatoLwen
cpefdbl ¢ NpUMEHeHUeM MeToauku, npeacTtaeneHHon B D.4, Ho ¢ 3ameHon Ktemp Ha K. [peanonaras, 4to ana gaHHoro
npumepa npeden TeKy4YecTM Matepuana npv TemnepaType OKpyXaloleh cpefbl onpeneneH npu temnepatype 23,8 °C,
nonyyeHHas copmyna Ana pacyeTHoro Ky npefcTasneHa cnefyowmm obpasom:

Kgs=1-[(1- Ktemp) - (65 — 23,8)/(makc.Temn. — 23,8)].
Ha ocHoBaHMK napameTpoBs, NpuBegeHHbIx B Tabnuue D.12, Ky paseH:
Kgs =1—1[(1-0,8864) - (65— 23,8)/(195 — 23,8)] = 0,9723.

Wcxons v3 aaHHeix Tabnuupl 7 LP 13¢, . MHeiiHo nHTepnonupyetca Mexay LP 13,90, onpeaenenHoi no Tabnu-
ue D.23, n LP 13,90, onpeaenenHoii no tabnvue D.19, ¢ npuMmeHeHnem Kgg:

LP 13¢yqe TLE Fy = LP 13,90 TLE® F, + (Kgs — KiempX(1 = Kigmp) * (LP 13590 TLE®F, - LP 13,90 TLE® F,) =
=6890 + (0,9723 - 0,8864)/(1 — 0,8864) - (7776 — 6890) = 6890 + 0,7565 - 885 = 7557 kH;
LP 13Cycle TLE P, =LP 13,90 TLE® P, + (Kg5 — qump)/(1 - Ktemp) “(LP 13,90 TLE® P, —LP 13 90 TLE® p)) =
=60,0 + (0,9723 - 0,8864)/(1 — 0,8864) - (67,7 —60,0) = 60,0 + 0,7565 - 7,72 = 65,8 Mla.
B Tabnuue D.20 npueegeHa nonyyeHHas Todka Harpysku TLE npu Temnepatype 65 °C.

Ta6nuua D.20 — Touka Harpysku TLE npu Temnepartype 65 °C

ObnacTb vcnbiTatenbHbIX Harpy3ok TLE

Touka Harpyskm
Ocesas Harpyaka F_, kH Harpyska nog gasnexuem p, unu p,, Ma

130500 7559 65,8

D.5.7 Toukn CEE® n Toukn Harpy3ku 90 % TLE® npu noBbIlWweHHOW TeMnepaType
B tabnuue 8 npusegeHs! paccunTaHHble TOHKM Harpysku 10, — 27, ansa pacyeta CEE® F_ v p,unm p, n TLE® F, n p,
unm p,,. MsrotoBuTens camoctoATensHo onpenenset CEE®. B pesynstate CEE® MoxeT He 3aBuceTb oT CEE?.
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B gaHHom npumepe CEE® ceBsasaHa ¢ CEE? pa3HuUei B Npedenax TEKy4ecTM MaTepuana npy Temneparype okpy-
Karowel cpefbl U Mpy NOBLILLEHHON TemMnepaTtype, noatomy ocessle LP 10, — LP 21, CEE® ycTaHaBnuBaloT nyTem ym-
HoMXeHWA kaxaoln CEE? F, Ha koahuUMeHT MacluTabupoBaHus Npu NOBLILIEHHOW TeMNepaType.

Mcxoaa u3 gaHHblix Tabnuuybl D.12:

- CEEFt=CEE®t- K g5 = 8638 - 0,8864 = 7657 kH;

- CEE® ¢ = CEE? ¢ - K g5=-8638 - 0,8864 = 7657 kH.

Ona CEE® LP 10, —LP 27, LP 10, n LP 13, — LP 27 HaxogaTcA B CEE®. LP 11, LP 12, aBnstotca dyHKUMen
LP 13,.

MpumedvaHne —LP 10, uLP 27 _ — aT0 ogHa To4Ka, Tak xe, kak u LP 20, u LP 21,

Ona TLE® LP 10, — LP 21, LP 10, u LP 13, — LP 21, aByxocHo macwitabupytoT fo Touku CEE®, ykasaHHON B
Tabnuue 8, ¢ NpUMeHeHNeM yKazaHHOro AByXOCHOro koadduumenta macwtabuposanuns 90 %. LP 11, u LP 12 onpege-
nsitotest ucxoas us TLE® LP 13, u He TpeBytoT ABYXOCHOMO MacluTabuposaHns.

Ona TLE® LP 22, — LP 27, aByxocHo maclutabupytot ao toukm CEE®, ykasaHHoi B Tabnuue 8, ogHako koaddu-
LMEHT MacliTab1poBaHns 3aBUCHT OT ONPEAEensIoLen 3TanoHHon kpueoi. [ina kpuson 3¢ Tpebyetca KoadhdULMEHT Mac-
wrabuposaruna 100 %, NOCKONbKY KpUBaA Hapy»KHOro AaBneHns Anga Tpy0, CTOMKMX K CMATUIO, HE 3aBMCUT OT haKTUYeCcKux
pa3MepoB MCNbiTaTensHOro obpasua unv npegena Teky4ecTu matepwana. Ans kpuebix 4¢ u 5% HeoBxoauM OBYXOCHbLINA
koacbpmumeHT macwtabuposanuna 90 %, nockonbKy obe kpuBble ONpenensrT NCX04A U3 hakTUHeCckux pa3MepoB UCMbI-
TatensHoro obpasua n U3 npegena Tekydectn matepuana. LP 23, — LP 25, onpeaenaoT NCxoas U3 KPUBO HAPYKHOMO
[aBneHusa Ansa Tpyd, CTOMKUX K cMATUIO (KpuBas 3°), NoaTomy NpuMeHSOT koauumeHT Macwtabupoeadusa 100 % (Be3
MacwtabuposaHus). Kak v paHee B gaHHoM npumepe, ana TLE LP 22, n LP 26, TpebytoT cneunansHOro paccMoTpeHus,
W MoMyYeHHble UCnbiTaTenbHble Harpy3kn ANs Kaxgon KpUBOW JOMKHbI BObiTe CONOCTaBMNeHbl, YTOObI rapaHTUpoBaTh, YTO
ncnbITaTeneHbIR 0Bpasel, UCNbITHIBAIOT NPU MaKCUManeHO BICOKOW HArpysKke Unu npyv KoMBMHaLWMM Harpy3ok, HacKonbKo
3TO BO3MOXHO Ha npakTuke. LP 27, onpenensior ucxoasa w3 kpueoit daktudeckoro VME (kpusast 4°), T. k. npy AaHHOM
YPOBHE OCEBOro YCUMNUA He yCTaHOBMEeHa H 0dHa kpueas AaeneHus cmatua no API. B naHHoit touke CEE? p, = 0.

CEE® v TLE® ana LP 22, moryT BbiTb OCHOBaHbI Ha KPWYBOW HapyXHOro AaeneHus Ana Tpyb, CTOMKWX K CMATUIO
(kpuBas 3%), UK Ha KPUBOW hakTUYecKkoro aaeneHus cMaTua no APl (kpueas 5°). Kak nokasaHo B Tabnuue D.21, kpu-
Bas 5° nonyyeHa B pesynstaTte bonee BbICOKOW Harpysku, Ho Npu BGonee HWU3KOM HaPYXHOM AABMEHUM, YeM KpuBasa 3€.
MockonbKy nenblTaTenbHbl 06pasel cneunanbHo UCMbITbIBAKOT Ha TPY6ax ¢ BbICOKUM HOMUHANBHBIM 4aBNeHneM CMATHA,
ana LP 22 eeibpana kpusas 3° n npumeHeH koadpnumneHT macwrabuposanus 100 %.

Ta6nuua D.21 — MoTeHumanbHble Touku Harpyskn LP 22, TLE® Ha ocHoBaHWW kpuBbix 3, 4¢ n 58

Obnactb oLeHkm pgeggosoro COEANHEHUA ObnacTe ucnbiTaTenksHbIX Harpy3ok TLE
MoTeHunanbHasa KoadhchmumeHt
a
CEE OceBas TouKa, Touka gaBneHus, Oceeoe ycunue, Harpyska nog macLuTabuposanms
KH MMa KkH naeneHuem, MMa
Kpusas 3° —-6744 -55,9 —6744 -55,9 B =100 %
Kpupas 4¢ —7655 -75,7 —-6890 —68,1 B=90%
Kpusas 5¢ —7655 -49,2 —6890 —44.3 B =90 %

Hecmotpsa Ha 1o 4To CEE® ana LP 26, onpeaeneHa kpusoit chakTuieckoro aaenexva cmatua no API (kpueas 5€),

Hanbornee BbICOKOE coyeTaHue Harpysok TLE®, koTopoe rapaHTMPOBaHHO BO3MOXHO Ha MPaKTWKEe, OCHOBAHO Ha KPWBOK
daxktnyeckoro VME (kpueas 4°). Kak nokasaxo B Tabruue D.22, kpvsas 3° nonydyeHa B pesynsrare 6oree BbICOKOro UCrbi-
TaTenbHOro AaBnNeHus, YeM Kpueas 58, B TO e Bpems Kpueas 4 — B pesynbraTe MeHbLUEro UCNbITaTeNLHOMO AaBeHNs,
uem kpueas 3€. Mockonbky CEE onpedensioT kak MyH. [kpueas 4, makc. (kpusas 3%, kpyeas 5°)], ana LP 26,90 ucnons-
3ytoT kpuByto haktudeckoro VME (kpusaga 4€) n gByxocHbi koadpdunumeHT macwitabuposanua 90 %.

Tabnuua D.22 — MoTeHuynaneHble Todku Harpyakn LP 26, TLE® Ha ocHoBaHWW kpuBbix 3¢, 4% 1 58

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
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NETRETEolicHEN p((e:aEbgoeoro enHoRiA ObnacTk ucneliTatenesHbix Harpysok TLE
MoTeHumaneHas KoaddpmumeHT
CEE®? mMacwTabuposaHus
Touka gaBneHus, OceBoe ycunue, Harpyaka nog

Ocesan Touka, kH MMa KkH nasneHuem, MMa
Kpusas 3¢ 5129 -29,1 5129 -29,1 B =100 %
Kpupasn 4¢ 5698 29,7 5129 -26,7 B =90%
Kpusas 5° 5698 -28,0 5129 -25,2 B=90%
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Mpumep pacyetos Ona LP 13,

LP 13, CEE® F,=0,90/0,90 - CEE®t = 0,90/0,90 - 7655 = 7655 KkH;

LP 13, CEE® p, = 100 % CEE® p;unn LP 13, CEE® F, = 66,7 Ma;

LP 13, TLE® F,=0,90LP 13, CEE®t=0,90 - 7655 = 6890 kH;

LP 13, TLE®p, =0,90- LP 13, CEE® p, = 0,90 - 66,7 = 60,0 MMa.

Mpumep pacuetoe Ana LP 25, (ana kpueoi 42, B = 1,00):

LP 25, CEE® F,=0,33/B - CEE®t=0,33/1,00 - 7655 = 2526 kH;

LP 25, CEE® p, = 100 % CEE® p, unv LP 25, CEE® F_ = —47,6 MMa;

LP 25, TLE®F, =B LP 25, CEE® F, = 1,00 - 2526 = 2526 kH;

LP 25, TLE®p,=B - LP 25, CEE® p,=1,00-—47,6 =-47,6 MNa.

Ha ocHoee CEE®, onpeneneHHoil narotoButenem, B Tabnuue D.23 npuBeaeHs! nony4YeHHsble Toukn CEE® 1 TouKK
Harpyaku 90 % TLE® npu noesilweHHoR Temnepatype. Ha pucyHke D.19 npeactaeneHsl rpacukn CEE® u Touek CEE® u
TLE® v Touek Harpyakn TLE®.

Tabnuuya D.23 — Toukn 90 % CEE® v To4ku Harpy3km TLE® npy noBeILWEHHON TeMnepaType

O6nacte oueHku pessbosoro coeanHernns CEE ObnacTe ucnbiTareneHelx Harpysok TLE
Touka Harpy3aku Ocepas Touka £, kH Touka p,s(:nMellillgﬂ p; nn Ocesoe zﬁmnwe Fo Harpyax:nrlldo';;(f:nsgsHmeM P

10, 7655 0 6890 0

11, 6890 15,0

He npumeHseTcsa He npumeHsieTcs

12, 6890 30,0
13, 7655 66,7 6890 60,0
14, 6806 76,5 6125 68,9
15, 3287 87,4 2958 78,6
164 0 79,3 0 71,4
17 -2126 67,5 -1913 60,8
18, —4252 50,0 -3830 45,0
194 -6379 241 -5743 21.7
20, —7655 0 —6890 0

21, —7655 0 —6890 0

22 —6744 -55,9 —6744 -55,9
23, -3830 -55,9 -3830 -55,9
24, 0 -55,9 0 -55,9
25, 2527 47,7 2527 —47,6
26, 5698 -29,7 5129 -26,7
27 7655 0 6890 0
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MpunoxenHoe aaenenve P, MMa
103,4

15,
68,9 — T 13,
345

0 10,, 27,

3 | 4

-34,5 L [ — -
-68,9 22, 23, | o4, e

8896 6672  -4448 ° 2024 0 2224 4448 6672 8896

O6wee ocesoe ycunue F,, kH
1 — CEE®:; 2 — touku CEE®; 3 — T1ouku TLE®: 4 — 90 % CEE®

PucyHok D.19 — Toukm 90 % CEE® 1 Touku Harpyaky TLE® npu NoBbILIEHHON TEMNepaType

D.6 INpadomku Harpysok npu CAL IV

D.6.1 Obwme nonoxeHus

Kak nokasaHo Ha pucyHke 3, rpadmnki Harpya3oK ocHoBaHbl Ha TLE npu TemnepaTtype oKpy»aroLwen cpenbl U Npy no-
BLILLIEHHOW TemnepaType. B HacTosWeM pasfene npuBeaeHsbl rpacdukiA Harpy3oK Ang UcnoitaHuin cepun A, cepumn B m ce-
pun C npwn CAL IV, cocTtaBneHHble No Todkam Harpysku TLE, onpegeneHHsim B D.5 1 D.6. Mpadrkn Harpy3oK cocTaeneHbl
B TAKOW K& NOCcneaoBaTenbHOCTW, Kak U nopagok ucnbitaHui npu CAL IV B cooTBETCTBUM C pUcyHKOM 7. PekomeHOyemble
TPAEKTOPUW HArpy30K NpUBEAEHb! MO rpaduKy UCTILITAHWIA U B MHOPMALUMOHHBIX LENaxX, T. K. ANA AaHHOW TOYKK Harpyakm
MOXET CYLLIeCTBOBaTb HECKOMNBKO MOAXOAALLMX TpaeKTopuii. KpomMe Toro, Harpysku B HEKOTOPLIX MOCNEefoBaTENLHO onpe-
JOErNeHHbIX TOYKax Harpy3kn COBNagaroT, HO 3TW NOBTOPAILMECH 3Tanbl HArPY3KW HE yaaneHsbl.

D.6.2 MNpadmku Harpysok TS-B

D.6.2.1 OBwue nonoxeHus

KoHkpeTHble aTanbl Harpys3ok, Heobxoaumele anga BeinonHeHna TS-B npu CAL IV B cooTBeTcTBUM € TpeboBaHMAMM
7.3.4 v Tabnuubl 11, npvBeaeHs B Tabnuuyax D.25—D.28 n Ha pucyHkax D.20—D.23. [na 6onbwei HarnsgHoOCTU B OaH-
HOM npumMepe TS-B pa3buT Ha YeTbipe uukna UcnsITaHum.

Mpw onpepenenun rpacukoB Harpy3ok cepun B npu CAL IV npumeHeHbl cnegylowme OonyLWeHus:

a) thakTudeckoe cpefHee 3HadeHne BHyTpeHHero auamertpa Tpy6el D, (davg). MCMNOoMb3yeMoe ANA pacyeTa Harpyaku
OT AaBneHus Ha KoHUe ¢ TopueBor 3arnywkon CEPL ans atanoe Harpy3ok BHYTPEHHUM AaBrneHueM, pasHo 218,87 Mm;

b) skeumBaneHTHas uarnbarollan Harpyska ocHoBaHa Ha uarubarolem HanpskeHun Ha D Tpybbl. [ns pacyeta k-
BMBaNeHTHOW M3rnbatoLLlen Harpy3ky UCrosib30BaHO M3MEPEHHOE MakCUMAanbHOE CpeaHee 3Ha4YeHUe HapyXHOro guame-
Tpa Tpybel D (‘Davg) 1 haKTUYeCcKoe cpeaHee 3HauyeHne BHYTPeHHero anametpa Tpyobl D, (davg);

C) napameTpbl TpyDObl, UCNOMNb3yeMble ONA pacyeTa rpadukoB Harpyaok TS-B npu CAL IV, npusegeHel B Tabnu-
ue D.24.

Mpumevanue — B 33aBUCMMOCTM OT KOHCTPYKLMM pe3bBOBOro coefuHeHns D, Mcnonbayembli Ans pacyeTos
CEPL, moxeT oTnn4aTtbCa OT CPeAHEro 3Ha4eHusa BHyTpeHHero anametpa Tpy6el D;, B 4acTHOCTK Ans pe3bboBbix coeaun-
HEeHWIA C YNOPHbBIM 3aMnMe4uKoM.

Tabnuya D.24 — MNpumep napameTpoB TpyObl, MCNONb3yeMbIX 4NS pacdeTa rpanKoB Harpy3ok

HomuHaneHeIh | HoMuMHanbHas
HapyXHbIiA TONWMUHa SMYS DHVg L tavg AMYS?2 Ktemp Kic =
avnamerp CTEHKM
244 48 mm 13,84 Mm 758 MlMNa | 246,30 mm | 12,88 mm [ 13,72 mm | 862 MIMa | 0,8864 | 63,0 | 206 842 Mla

D.6.2.2 Bbieog chopmyn, UCMONb3yeMblx Npu pacyeTe uarnba ncnbitatensHoro obpasua tena tpyobl
Toukm Harpy3ku TLE, Bknioyana narub, tpebytor ocoboro paccMoTpeHus, Lenbio KOTOPOro ABMNSETCH NPOBEAEHNE UC-
MblTaHUsA B ONPeaeneHHon Touke Harpysku TLE F, u p,.

Fa=Fi+Fegp £ Fy En
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B pesyneraTte ycunue, co3qaBaeMoe Harpy3ouHbIM YGTPOWCTBOM f, JOMKHO OblTh CKOPPEKTUPOBAHO HA OCHOBE
3KBMBANEHTHOTO OCEBOro ycunusa narnba F, 4tobel yeunme F, octaBanock Ha 3afaHHOM ypoBHe. Kak ykasaHo B 7.3.4,
nepeyncneHue a), SKBUBaneHTHOe OCEROe Yeunue naruba F,) A0MmKHO BbITe OrpaHMyeHo Bo MabexaHue Neperpysku Ha Ha-
PYKHOW UNW BHYTPEHHEH CTOpOHE TPYDbI B 3aBUCUMOCTU OT KOHKPETHOW TOUKW Harpysku.

[Ins Todek CEE v Touek Harpyskn TLE 13, n 14, aHaueHve F, onpefensioT Ha Hapy»Hoi cTopoHe Tpy6el F, .. OaHa-
KO 0118 pac4eToB OOMYCTUMOrO OCEBOro yeunus narnba F; HeoGXoAuMo Takke paccuuTaTh AONYCTUMYIO OCEBYH) HArpyaky
Ha BHYTPEHHeN CTOpoHe TpyBbl F; ANst KaxkAoW TOUKM Harpysku TLE.

Ons Tovek CEE v Todek Harpysku TLE 16, — 20, sHaveHne F, onpedensior Ha BHYTPEHHEN rHYTOW CTopoHe TpyGbl
F,;- OpHako ana pac4eToB AOMYCTUMOro OCEBOro yeunus narnba Fy HE0BGXOAMMO TakKe paccunTaTh AONYCTUMYIO OCEBYIO
Harpysky Ha Hapy»KHOW cTopoHe Tpy6bl . AnA KaxKaon ToukM Harpyskm TLE.

Fae = Fi* FeepL * Py (D.2)
= 5 Feep~ By (D.3)

B naHHOM npumepe pe3bboBoe coefMHeHne NepeaaeT Marnb Ha Teno Tpy6bl, M MarMballLas Harpyaka, Bo3aencTBy-
oLWan Ha peabboBoe CoeAUHEHWE, PABHA Harpyake, BO3OeNCTBYOLLei Ha Tpyby.

[MfpumevyaHue — [aHHoe NpPednonoxeHne MOXeT ObiTb HEKOPPEKTHLIM ONA KOHKPEeTHbIX pe3bboBbix coedu-
HEHWI, 0coBEHHO ANs PaBHOMPOXOAHOTO pe3bboBOro coeanHEHWUA W MONMypaBHOMPOXO4HOrO pe3bboBoro CoeauHEHNs, B
CBSI3M C 4eM MoryT notpeboBaTbca AOMNONHUTENBHBIE pacyeThl ANns 0DecneyeHns Haanexallero Harpy»KeHua pe3sboBbIX
coefunHeHunin (Hanpumep, CEE mMoxeT oTnvyatecs 4na Harpy3ok ¢ uarubom 1 6es narnba).

[ns onpegeneHnsa COCTaBNAOLLENA OCEBOr0 HanpsHiKeHWs, BbI3BaHHOW M3rMBoM, B MCrbiTaTenbHOM obpasue Tena
TpyBbl, Mcnonb3oBaHa gopmyna (6), saaumcTBoBaHHada u3 ISO/TR 10400:2018.

oy = tM il = £E,,. (6)
[ISO/TR 10400:2018]

MakcumansHoe narnbatowee HanpskeHue TpyBbl BO3HWKAET npu r = Davglz B pesynsrate pagnyc KpUMBM3HBI C B
peayneTate M3rmbaloLwero HanpskeHnsa TpyObl MOXKHO HaWTK, Nepedopmynpoeae dopmyny (6) cneayowmm obpazom:

C=(2-0p)/ (E - Dyyg)- (D.4)

EanHMubl namepeHna ¢ — paguaHbl Ha equHULY AnvHbL. Ecnn oy v E BbipakeHbl B meranackanax, MlMa, a r — s
MWUNNAMETPaX, MM, C Bblpa)KeH B pagnaHax Ha MunnumeTpel. Kak npaeunno, ¢ BeipaxeH B egnHuuax °/30 M 1 HasblBaeTca
«npornd». B peaynsrate ana npeobpasoBaHusd ¢ B Dleg TpebyeTca NepecyeT eAnHUL, U3MEPEHUSA, NPK 3TOM .D]eg B edWHU-
uax °/30 m

Digg = ¢ (30 - 180/m) (D.5)
n

Fo=to, A =#+E A =+D /(30 180/) - E- D, /2 A (D.6)

Diog = IFol - (30 - 180/)(E - D, /2 - Ay). (D.7)

Mpumevyanune — Popmyna (4)m35.9.3.4 APl 5C3 ncnonbsyeTca ong pacyeta 3KBMBanNeHTHOro OCEBOro ycunus
narnba B eguHuUax namepeHus KH n aensetca dopmyrnon (D.7).

- . —7 . 2 2 P .
F, =9,13857 - 10 (tangavg - tanDan) E Dieg, (4)
[API 5C3]
rae F, — SKBMBaNeHTHoe oceBoe ycunue usrmba, kH;
tavg — M3MepeHHas CpefHAsa TOMWKWHA CTEHKU UCMbITaTenbHOro obpasua, MMm;
D:avg — MakcumarnbHbIN U3 CPEOHUX U3MEPEHHBIX HapyKHbIX AMaMETPOB UchbITaTensHoro obpasua Tpybel B ycTaHos-

NEHHBIX NITOCKOCTAX, MM;
Dleg — adhhbekTnBHAA cTENeHb UckpuBneHus, °/30 m;
E — mogyne ynpyroctu matepuana tena tpybbl, MlMa (cM. 5.5.2).
dopmyna (4) 3 5.9.3.4 AP| 5C3 BbiBegeHa ¢ UCNONMb30BaHNEM CNeaYOLLEro BblpaXeHus:

G, = O, (D.8)
Fo M.c
A_p =7 (D.9)
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M.0D-Ap
TP, D.10
Fom oy 2 (D.10)
MIft— Ibs] = 4,84815 - 1075 - E - [ - Dy (D.11)
o 48481510 - E ;I Dieg 0D~ Ap 12 (D.12)
_"{ap? _1n2)- ,
Ap=4(00%-10); (D.13)
A, =%[002—(OD—2t)2}; (D.14)

484815105 - E-1-Dieg -n-[ODz —(OD—2t)2]-OD-12
R = = . (D.15)

Kak ykasaHo B HacToAleM ctaHgapTte, uarnd TLE orpaHv4eH MeHbLWMM U3 CneaylowmnXx 3Ha4eHUN:
a) D,eg= 20°/30 m;

b) Fp =40 % - (F,— F.)/2;

c) F, =40 % - (CEE, - CEE_)/2;

TLEFa — TLEFy;
e

d Fy=%

[na gaHHoro npuMepa wcnonk3oBaH Mogyne ynpyrocty E ua APl 5C3 (npunoxeHue F), ogHako doakTuyeckuii Mo-
Lynb YNPYrocTy Npy TEMNEPATYPE OKpYKatoLLel cpeabl £2 n (hakTUYecKUin Moaynb YNpyrocTy Npu NoBLILLEHHOW TeMnepa-
Type E® mMoryT 6biTb ONpeaenerbl U UCNONb30BaHbl B pacHeTax B COOTBETCTBMM ¢ 5.5.1.

D.6.2.3 YposeHb 80 % TS-B npwn TemnepaTtype okpyxatowein cpegbl 6e3 narmba (Ql, Qll)

Kak nokasaHo Ha pucyHke D.20 u npusegeHo B Tabnuue D.25, npotokon ucneitanuil npu CAL IV HaunHakoT ¢ TS-B,
B KOTOpPbLIV BKIMIOYEHa cepus Touek Harpy3kn QI/QIl B HanpasneHun CCW Ha yposHe 80 % npwn TemnepaTtype OKpyxarLlen
cpedbl. M3rmb He NpyMMEHSAIOT, a8 Nepuodbl BuIAEPXKM ANATCA 2 MUH, T. €. Lenbk AaHHOro UMKNa WCMbITaHUA ABNseTca
yMepeHHas MexaHu4eckas Harpy3ka pe3bb0oBbIX CoeguHEeHI ONa 0BHapyKeHna 3Ha4MTenbHOro HapyLUeHWA repMeTUYHO-
CTW, @ HE OLUeHKa pe3bb0oBbIX coeanHEHNIA HAa abcontoTHY repMeTMYHOCTL. OLEHKY repMeTMYHOCTM CredyeT NpoBoaUTE
OOHWM M3 METOOOB BbIABNEHWUA yTeYEK, NPUBEOEHHbIX B 5.7.

MpunoxernHoe paenexue P, MMa

110,3
96,5 — -
] 4’ ~A
' ) >< 6 la80 N
\ Z = \
68,9 \ S 7 1
/ r: B \
55,2 - :
4  Wrgso- : \
414 o S s : }
: 7—$ f 3.80 ||
27,6 \)/ ‘_f i !
" /880 ‘-f 1 #2580 ;’
138 — — =
/ s J / 0 . J
0 {9380 & 1&1;80—5
13344 -8896 -4448 0 4448 8896 13344

O6uwee ocesoe ycunue F,, kH

1 — To4km TLE280; 2 — Toukn CEE?; 3 — 80 % CEE?; 4 — kpueas 42
PucyHok D.20 — B2 80 % (Ql, Qll), TS-B atanel Harpyskm 1—19
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Tabnuua D.25 — YposeHb 80 % TS-B npu TemnepaType okpyxatoLei cpefbl

Hauano TS-B npu CAL IV ¢ B2 80 % (Ql, Qll).
Cwuctema BbISIBNEHWS yTeYeK Nog BHYTPEHHUM AasneHnem ans TS-B u TS-C
Warubato- CAL IV
was Harpyska ot
sarpys-| warpyemn | gounve; |OEEL | ‘poscne | | nien | ans; |'lponeE diagepe | Marase
Ku LP kH kK soro | ycrpoiictea, | Mna | 730M Temn%%arypa, KM, MUH
coefnHe- KH
Hua, kH
1 0 0 0 0 —
2 1,80 5787 0 5787 0 2
3 Mepexog | 5111 0 —
5111
4 2,80 5787 2
676 17.9
5 Mepexog | 5111 —
4439
6 3,80 5787 2
1348 35,9
7 Mepexon | 4439 —
3087
8 4,80 5787 2
2700 71,7
9 Mepexog | 2700 — CCW
TemnepaTypa (ypoeeHb 80 %)
10 5,80 2967 | 2967 0 0 78,9 0 OKpyKarLLen 2 Cwm. Tabnuuy 11,
cpeabl Tabnuuy D.13 n
11 Mepexon | 2696 — pucyHok D.20
2696 71,6
12 6,80 0 2
-2696
13 Mepexog | —1183 —
14 7,80 —4319 | 1512 -5832 40,2 2
15 Mepexop | —3563 —
-5075
16 8,80 -4319 2
756 20,1
17 MNepexog | —3563 —
-4319
18 9,80 -4319 2
0 0
19 0 0 0 —
KoHew B2 80 % (Ql, Qll)

D.6.2.4 YpoeeHb 95 % TS-B npu Temnepatype okpyxawller cpefbl 6e3 narnba (Ql, Qll, Ql)
Kak nokazaHo Ha pucyHke D.21 u npueegeHo B Tabnuue D.26, ucneitatua TS-B npu CAL |V npogomxatoTcs nocne-
posarensHocTLo Todek Harpysku QI/QIl B HanpasneHun CCW v CW (Ona oUeHKW 3aBUCUMOCTU OT TPaeKTOPUW Harpy3ku)
Ha yposHe 95 % npu TemnepaType okpyxatwlen cpegbl. He npumeHsAloT Tawke narnbarnwume Harpyskuy, 1 6onbLUMHCTBO
TOYEK Bblgepxkku TpebytoT oueHkn repmeTuyHocTh. OUEeHKY repMeTUYHOCTU CrnedyeT NpoBOAUTE OOHUM W3 METOAOB Bbl-

ABINMEHNA YyTEYEeK, NpBEAEHHbIX B 57.

148

GostExpert.ru

https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

Tabnuya D.26 — YpoeeHb 95 % TS-B npu TemnepaType okpyxatoLein cpeasl be3 narnda

MpunoxeHHoe gaenenune P, MMa

110,3
96,5
82,7
68,9
55,2
41,4
27.6

13,8

o

FOCT ISO 13679—2023

-13344

-8896

1 — To4km TLE295; 2 — Toukn CEE?; 3 — 95 % CEE?; 4 — kpueas 42

-4448

0

4448

8896
O6wiee ocesoe ycunue F,, kH

13344

Pucyrok D.21 — B2 95 % (Ql, Qll, Ql), TS-B atanwl Harpyskn 20—66

Mponomxkenue TS-B npu CAL IV ¢ B2 95 % (Ql, Qll, Ql).
CucTema BbISIBNEHWUS yTedek Nof BHYTPeHHUM AaeneHvem ana TS-B u TS-C
WMarnbato- CAL IV
was Harpyska ot
3Tan Touka Obuwee Harpyaka | Harpysod- | [Jaene- Bpems
Harpys- | Harpysku | ycunue, CEEL’ peasbo- HOro Hue, rl?;gMG’ T BblAEPXK- Hanpasnexue
Ki LP KH & BOrO ycTpoictea, | Mlla L eMna:%aTypa, KK, MUH
coeguHe- KH
Hus, kKH
20 0 0 0 0 —
21 10,95 7775 0 1175 0 2
22 Mepexon | 7046 0 —
7046
23 11,95 7775 5
725 19,3
24 MNepexon | 7046 —
6321
25 12,95 7775 5
1455 38,6
26 MNepexon | 6321 —
4866
27 13,95 7775 5
. 2909 77,3 .
28 | Mepexon | 6623 Temnepatypa = (ypoBeHb 95 %)
0 3714 0 OKpyKarLen Cm. Tabrnmuy 11,
29 14,95 6908 3194 84.9 cpedbl 5 Tabnvuy D.16 n
30 | nMepexon | 3194 - pucyHok D.21
3 15,95 3523 | 3523 0 93,6 5
32 Mepexon | 3198 —
3198 85,0
33 16,95 0 5
-3198
34 MNepexon | —445 —
2753 73,2
35 17,95 | 2157 7]
—4911
36 MNepexon | —2807 —
2104 55,9
37 18,95 | 4319 —-6423 5
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OkoHYaHue mabnuusi D.26

Mponomkenne TS-B npu CAL IV ¢ B2 95 % (Ql, Qll, Ql).

CucTema BbISBNEHUs YTEYEK Nod BHYTPeHHUM gaeneHuem ana TS-B u TS-C

Warundato- CAL IV
was Harpyska ot
3ran Touka Obuwee Harpyska | Harpysod- | [aene- Bpewms
Harpys- | Harpysku |ycunue, CEEL’ pe3sbo- HOro Hue, 11"?3?6”6’ T BbIAEPX- Hanpaenexue
K1 LP KH K BOro yctpoucTea, | MMa M emnipCaTypa, K1, MUH
coeuHe- KkH
Hu4a, kKH
38 Mepexon | —5253 —
1170 311
39 19,95 | -6477 5
2 7651 ccw
40 | Mepexon | —7286 — (ypoeeHb 95 %)
Cwm. Tabnuuy 11,
41 20,95 | ~7775| 360 -8136 9,6 5 Tabnvuy D.16 n
42 | Nepexon | 7415 — PiAsyRaR.0,21
43 21,95 | -7775 0 —7775 0 2
44 Mepexog | —7415 —
45 20,95 | 7775 | 360 -8136 9,6 5
46 Mepexon | —7286 -
—7651
47 19,95 | -6477 5
1170 31,1
48 Mepexon | —5253 —
—6423
49 18,95 |-4319 5
2104 55,9
50 Mepexopn | —2807 —
—4911
51 17,95 | -2157 5
2753 73.2 Temnepatypa
52 Mepexon | —445 0 0 OKpy»KatoLen —
-3198 cpeasl
53 16,95 0 5
3198 85,0
54 | Mepexon | 3198 — cw
(ypoBeHb 95 %)
55 15,95 3523 | 3523 0 93,6 5 Cwm. Tabnuuy 11,
55 O 3194 Tabnuuy D.16 u
epexop, —
3194 84.9 pucyHok D.21
57 14,95 6908 5
3714
58 Mepexon | 6623 —
2909 77.3
59 13,95 7775 5
4866
60 Mepexon | 6321 —
1455 38,6
61 12,95 7775 5
6321
62 Mepexon | 7046 —
725 19,3
63 11,95 7775 5
7046
64 Mepexog | 7046 —
65 10,95 7775 0 7775 0 2
66 0 0 0 —
KoHew B2 95 % (QlI, Qll, Q)
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D.6.2.5 YpoeeHb 90 % TS-B npu nosbiweHHon Temnepatype ¢ usrubom (Ql, Qll. Ql)

Kak nokasaHo Ha pucyHke D.22 v npueegeHo B Tabnuue D.27, TS-B npu CAL IV npogonxaetca ucnoiTaHueM nog,
BHYTpPeHHeM fasneHveM. C nocnefoBaTensHOCTLI0 Todek Harpysku QI/QIl BBoaUTCA BO3ASWCTBUE NOBLILLEHHON TeMMepa-
Typbl 1 M3rndatoLLer Harpysku B HanpasneHun CCW n CW (ans oueHKY 3aBUCUMOCTH OT TPaeKTOPUWU Harpy3ku) Ha YpoBHE
90 %. BonbLWKWHCTBO TOYEK BbIOEPKKW TPEBYIOT OLeHKM repMeTuiHoOCTU. OLEHKY repMETUYHOCTY CNenyeT NpoBOAMTE Oa-
HWM W3 METOO0B BbISBNEHUS yTEHeK, MpUBeaeHHbIX B 5.7.

[na obecnevyeHUa KOpPEKTHOro nepexoda mMexay Toukamu Harpysku B Tabnuue D.27 HeoBxogumMo U3MeHWUTb nepe-
XOAHble TOYKM Harpysku, HeNocpeACTBEHHO NPeALLlecTByoLWMe 3TUM ToHKaM Harpysky 1 cnedyolume 3a HUIMU.

B cooteetctBUM c 7.3.4, nepeuncnerue a), 1), narnbarowas Harpyska Ana TOYeK Harpysky, 3a uckniodeHvem LP
16b,, cocrasnset 20,0°/30 M. B cooTteetcTemM ¢ 7.3.4, nepeuncnenuve a), 4), usrubarowas Harpyska ansa LP 16b, nomkHa
ObITb YMeHbLUeHa o 19,8°/30 m BO uabexaHue neperpysku Ha Hapy>KHOW CTOpOHe TpyOLl MO pesynsTaTtam pacuyeTa, npo-
BeaeHHoro no D.6.2.2.

MpunoxeHHoe gasnenue P, MMa

96,5
15
82,7 I e
f 4 /f’ . ] ‘\\ 14
0 i S N o
68,9 o = — :16b 3
7 gL AR RT3,
N\ 1o} @—150-9—d H17b 80— \
1\ 18] @ : —-0——@)| 18b, . i
414 9 _ |
)\,- / [ i, |
27,6 ‘i .’ ! A 1'“ e |
19&;‘ & \ . —-& 2 19be i ll
13,8 4 o L
20, / |/ - E 7e
g 21e,’ _ - o A20Dg .]"_110
* . 4 — - e
8896  -6672  -4448  -2224 0 2224 4448 6672 8896 11120

O6uwee ocesoe ycunue F, kH

1 — Touku TLE®; 2 — Toukn CEE®; 3 — 90 % CEE®; 4 — kpuBas 4°
PucyHok D.22 — B%, 90 % (Ql, Qll, Ql), TS-B aransl Harpyaku 67—155

Tabnuya D.27 — Ypoeenb 90 % TS-B npu noeeilweHHON TemnepaType ¢ narnbom

Mpopomkenne TS-B npu CAL IV ¢ B2, 90 % (Ql, Qll, Ql).
Cuctema BbISBNEHUS YTEYEK No4 BHYTPEHHUM Aasnenvem ana TS-B u TS-C
Vla[:l::ro- Harpyska ot CAL IV
3Tan Touka Obuwee Harpyaod- | [laene- Bpema
Harpys- | Harpyskm | ycunwe, CEIIS; L. Hargy:aka HOro Hue, ﬂoplg(erﬁ, T BbiAepk- | HanpasneHue
Kn LP KH K PEeSLLOBOTO [\ rosicrea, | MMa M emie~ KM, MUH
coeguHe- «H patypa, °C
Hus, kKH
67 0 0 0 0 Harpes —
68 10, 6890 0 6890 0 2
69 Mepexon | 6325 0 —
6325
70 1, 6890 | 565 5 CcCcw
15.0 (ypoBeHb 90 %)

71 Mepexon | 6325 565 0 0 — Cm. Tabnuuy 11,
72 12 6890 1130 5700 180 5 radniuy D.23

e 30,0 W pucyHok D.22
73 [Mepexon | 5760 1130 —

4635
74 13, 6890 2255 15
60,0
7h Mepexog | 3968 | 2255 1708 —
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lpodomxeHue mabnuyst D.27

Mpogornxenve TS-B npu CAL IV ¢ 8%, 90 % (Ql, Qll, Ql).
Cucrema BbISIBNEHWA yTeYek Nod BHyTpeHHWM AasneHvem ans TS-B u TS-C

MS[:S:'O' Harpyaka ot CALIV
OTan Touka Obwee CEPL, Harpyaka Harpysod- | [daene- Mporve, Bpems
Harpys- | Harpysku |ycunwue, <H peaLBOBOo HOro Hue, °/30M T BblOEpX- HanpaeneHue
Kt LP KkH ycTpoictea, | MMa Mne- K1, MUH
coefduHe- <H patypa, °C
HuA, kKH
76 13b, 6890 | 2255 2922 20,0 15
1708
7 Mepexon | 3968 2255 60,0 —
78 Mepexon | 5792 2255 —
0 3536 0
79 14, 6125 | 2589 10
80 Mepexoq | 3203 2589 —
81 14b, 6125 | 2589 2922 609 68,9 20,0 60
82 Mepexoq | 3203 2589 —
83 Mepexon | 2589 | 2589 —
84 15, 2958 | 2958 0 78,6 15
0 0
85 Mepexon | 2687 | 2687 —
86 16, 0 2687 —2687 10
87 Mepexon | 2896 | 2687 71,4 —
88 16b, 0 2687 —2896 209 19,8 10
89 Mepexon | 2896 | 2687 0 0 —
90 | Mepexon | 2495 209 — Cccw
(ypoBeHb 90 %)
9 17, -1913 0 -4199 0 180 10 Cwm. Tabnumuy 11,
Tabnuuy D.23
92 Mepexoq | 1010 2286 60,8 — W pucyHok D.22
93 17b, -1913 2922 20,0 10
-1277
94 Mepexog | 1010 —
95 Mepexon | 418 —
0 0
96 18, -3830 -5520 —
97 Mepexon | —903 1695 45,0 —
98 18b, -3830 -2922 20,0 10
-2598
99 Mepexon | -903 —
100 Mepexon | —1779 —
0 0
101 19, -5743 —6561 10
102 Mepexon | —2820 | 818 21,7 —
103 19b, -5743 -2922 20,0 10
-3634
104 Mepexon | —2820 —
105 | lMepexop | —3634 0 0 —
0 0
106 20, —-6890 —-6890 24
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MpodomxeHue mabnuysl D.27

FOCT ISO 13679—2023

Mponomkenne TS-B npn CAL IV ¢ B%, 90 % (Ql, QlI, Ql).
Cuctema BhISBNEHUS YTeYeK Nnof BHYTPeHHUM Aasnennem ana TS-B u TS-C
Ms&ngsro- Harpyaka ot CAL IV
3Tan Touka Obuwee CEPL, Harpy3ka Harpysod- | [laene- Mporu, Bpemsa
Harpys- | Harpysku | ycunwue, wH peabBOBOro HOro HKe, °130M Temne- BbIOEpX- HanpaeneHuve
Kt LP KH ycTpoiicTea, | MMa Mie- KU, MUH
coefuHe- cH paTypa, °C
Hus, kH
107 | Mepexog | —3968 —
108 | 20b, |-6890 -2922 20,0 5b CCW
—3968 (yposeHe 90 %)
109 | Mepexog | —3968 — Cm. Tabnuuy 11,
Tabnuuy D.23
110 Mepexon | —3968 . 5 — 1 pyicyHok D.22
111 21, —-6890 —6890 2
112 | MNepexon | —3968 0 0 —
113 20bg —6890 —2922 20,0 5b
-3968
114 | MNepexon | —3968 —
115 Mepexog | —3968 —
116 208 —6890 0 —-6890 0 22
117 Mepexog | —3634 —
118 | MNepexog | —2820 -
-3634
119 19b¢ -5743 —2922 20,0 10
120 | MNepexog | —2820 | 818 21,7 —
121 198 -5743 —6561 10
0 0
122 | Mepexon | —1779 180 —
123 | Mepexog | —903 —
-2598 CW
124 18bg -3830 -2922 20,0 60 (yposeHb 90 %)
Cm. Tabnuuy 11,
125 | Mepexog | —903 1695 45,0 — Tabnuuy D.23
126 | 18c | -3830 5520 g | el
0 0
127 | Mepexopq 418 —
128 | lMepexog | 1010 —
-1277
129 17b¢ —-1913 —2922 20,0 10
130 | MNepexog | 1010 | 2286 60,8 -
131 17b¢g —-1913 —4199 10
0 0
132 | MNepexon | 2495 -
133 | Mepexog | 2896 —
209
134 16bg 0 —2896 19,8 10
135 | Mepexog | 2896 | 2687 71,4 —
136 163 0 0 -2687 0 10
137 | Mepexon | 2687 0 —
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OkoHYaHue mabnuusi D.27

Mpogornxenve TS-B npu CAL IV ¢ 8%, 90 % (Ql, Qll, Ql).
Cucrema BbISIBNEHWA yTeYek Nod BHyTpeHHWM AasneHvem ans TS-B u TS-C

MS[:S:'O' Harpyska ot CAL IV
OTan Touka Obwee CEPL, Harpyaka Harpysod- | [daene- Mporve, Bpems
Harpys- | Harpyskw | ycunwe, <H PeaL60BOro Horo HUe, °/30M TS BblOepx- HanpaeneHue
Kt LP KkH ycTpoictea, | MMa Mne- K1, MUH
coefduHe- <H patypa, °C
HuA, kKH
138 15, 2958 | 2958 78,6 15
0
139 | Mepexon | 2589 0 0 —
140 | Mepexog | 3203 —
141 14bg 6125 | 2589 2922 609 68,9 20,0 10
142 | Mepexon | 3203 —
143 148 6125 10
0 3536 0
144 Mepexon | 5792 —
145 Mepexon | 3968 —
Ccw
146 13bg 6890 | 2255 2922 1708 60,0 20,0 60 (ypoBeHb 90 %)
180 Cwm. Tabnuuy 11,
147 Mepexon | 3968 — Tabnuuy D.23
n pucyHok D.22
148 138 6890 10
4635
149 | Mepexog | 5760 —
1130 30,0
150 12, 6890 5
5760
151 Mepexon | 6325 0 0 —
565 15,0
152 My 6890 5
6325
153 Mepexon | 6325 —
154 10, 6890 0 6890 0 2
155 0 0 0 —

Koneu, BE 90 % (Ql, Qll, Ql)

a T, K. B JaHHOW TOYKE Harpy3ku OaBMNeHWe OTCYTCTRYET, BpeMA BhIAEPKKM YMeHbLlIeHO ¢ 10 4o 2 MUH.

b T. k. B AaHHOI TOUYKE Harpyaki AaBMEeHUE OTCYTCTRYET, BPEMS BbIAEPMKM YMeHbLeHo ¢ 10 A0 5 MuH.

¢ B Tom cny4ae, ecrnv uarnb namMepsitoT METOA0M KOHTPOMSA KPMBW3HbI MO 3KBUBANEHTHOMY HanpsixkeHuo (5.9.3.4.4),
TO MUCMBITAHWE TOYKW M3rnBatoLLen Harpy3KkM NpoBOAAT NOCNE COOTBETCTBYIOLLEN TOUKWU Harpysku 6es naruba.

D.6.2.6 YpoeeHs 90 % TS-B npu TemnepaTtype okpyxatllei cpeael ¢ uarubom (Ql, Qll, Ql)

Kak nokazaHo Ha pucyHke D.23 1 npuBeneHo B Tabnuue D.28, ncneitaHus TS-B npu CAL |V 3aBepluatotca nocneno-
BaTenbLHOCTLI0 Todek Harpy3ku QI/QIl B Hanpaenenun CCW n CW (ons oueHKn 3aBMCMMOCTIU OT TPAEKTOPUM HarpysKku) ¢
narnbom Ha ypoeHe 90 % npu TeMnepaType oKpyXawlLuen cpeabl. [ocnegoBaTtenbHOCTL UCTIBITAHWIA C NEPEXOOOM OT TEM-
nepaTypbl OKPYXatLen cpeabl K NOBLILUEHHOW TeMNepaType W obpaTHO K TEMNEepaType OKPYXalLlen cpenbl ABMAETCA
HeoOXOAMMLIM acneKToOM UCMbITaHWIA. BONbLUMHCTBO TOYEK BhIAEPXKM TPEDYIOT OLEHKM repMETUYHOCTI, KOTOPYIO crneayeT
NMPOBOAWTL OJHWUM U3 METOAO0B BLIABNEHWS YTEUKM, MPUBEOEHHLIX B 5.7.

Mpumeyvyanune — B cootBetcTBMK € 7.3.4.3, nepedncneHue a), 1), DIeg AnA TOYEeK Harpy3ku ¢ usrubom cocras-
naet 20,0°/30 m.
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MpunoxenHoe aaenenue P, MMa

FOCT ISO 13679—2023

1103 15,90
4
96,5 = U
82,7 16 go/ﬁ' £ ""'16>9A
"f14b;9i;0 ; : ' ‘f’,_ﬁ&o
68,9 96-8-16b;90 . $-13,90
a : \
5.2 5 18b_90 s \
27,6 Sl
; " [19b,90 = 1]
o 11
13,8 — a%0
3 200,90  f
0l—20,90, 21,90~ ) _ s-4#10,90 —
-13344 -8896 -4448 0 4448 8896

13344

O6wee ocesoe ycunue F,, kH

1 — Toukm TLE?90; 2 — Toukn CEE?; 3 — 90 % CEE?; 4 — kpusas 42
Pucyrok D.23 — B2, 90 % (Ql, Qll, Ql), TS-B atansl Harpysku 156—244

Tabnuya D.28 — Ypoeenb 90 % TS-B npu TemnepaTtype okpy:katoLen cpefbl ¢ uarnbom

3aBeplienve TS-B npu CAL IV ¢ B2, 90 % (Ql, Qll, Ql).
CucTtema BbISIBMEHNUS yTedeK Nod BHyTpeHHUM gaeneHuem ana TS-B n TS-C
Marnbato- H CAL IV
- arpyska ot
3T1an Touka Obuwee CEPL, | Harpyaka Harpysod- | [aene- Mporus, Bpems
Harpys- | Harpyaka younus,.| . pe3sbboeoro HOro HUa, °/30m | Temnepatypa BEIAGOHC Hanpaenetune
Ku LP kH ycTpoucTea, | MlMa o " | KW, MUH
coeauHe- H C
Hus, kKH K
156 0 0 0 0 OxnaxgeHue —
157 10,90 TE7H 0 7775 0 2
158 |[lMepexon | 7139 0 —
7139
159 11,90 7775 | 636 5
16,9
160 |[lepexog| 7139 | 636 0 0 —
6499
161 12,90 7775 5
1272 33,8
162 |lepexon | 6499 —
5227
163 | 13,90 | 7775 10 cew
(ypoBeHb 90 %)
164 | lMepexon | 4849 TeMnepaTyp? — Cm. Tabnuuy 11,
OKpyxawLien Tabrnvuy D.19 n
165 13b,90 | 7775 | 2544 2922 2304 67,7 | 20,0 cpens 10 pucyHoK D.23
166 | lMepexon | 4849 —
167 |lepexon | 6534 —
0 3986 0
168 14,90 6908 10
169 |lMepexon| 3986 —
170 14b,90 [ 6908 | 2922 2922 1063 77,7 | 20,0 10
171 | lMepexon | 3986 —
0 0
172 | MNepexop | 2922 0 —
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lpodomxerHue mabnuyst D.28

3asepuenve TS-B npu CAL IV ¢ B2, 90 % (QI, Qll, Ql).
CucTtema BbISIBMEHWA yTeYek nod BHYTpeHHUM daBneHuem ana TS-B u TS-C

Warnbato- H CAL IV
wian arpyska oT
3tan Touka Obuwee CEPL, | warpyaka Harpysod- | [dasne- Mporv, Bpemsa
Harpys- | Harpysin | yCuiue, | | peasbosoro Hoto HMe, | om0m | Temneparypa, | BB1A€PX- | Hanpasnetue
K1 LP kH ycTponctea, | Mlla o " KW, MUH
coenuHe- H
Hua, KH K
173 15,90 3336 | 3336 88,7 60
0
174 | MNepexop | 3029 —
0 0
175 16,90 0 -3029 10
176 | Mepexoq | 2922 | 3029 -107 80,6 —
177 16b,90 0 -2922 -107 20,0 10
178 | MNepexopg | 2922 -107 —
179 | Mepexon | 2473 -107 —
0 0
180 17,90 | -2157 4737 10
181 | Mepexon | 765 | 2580 -1815 68,5 —
182 17b,90 | -2157 -2922 -1815 20,0 10
183 |lMepexog | 765 -1815 —
184 |Tlepexog| 93 -1815 —
0 0
185 18,90 | -4319 —6228 10 cow
186 | Mepexopn | —1397 | 1908 -3305 | 50,8 — (yposeHb 90 %)
Cm. Tabnuuy 11,
187 18b,90 | 4319 -2922 -3305 20,0 10 Tabnuuy D.19 u
Temnepatypa pucyHok D.23
188 | MNepexop | —1397 -3305 OKpy>KatOLLEH —
189 | Mepexop | —2384 -3305 cpensbl .
0 0
190 19,90 | -6477 —7402 10
191 | Mepexop | —3554 | 921 —4475 24.5 —
192 19b_90 | -6477 -2922 —4475 20,0 10
193 | MNepexop | —3554 -4475 —
194 | MNepexopg | —4475 —4475 —
0 0
195 20,90 |[-7775 —7775 24
196 | MNMepexon | —4849 —-4849 —
197 20b,90 | =7775 -2922 —4849 20,0 5b
198 | Mepexop | —4849 -4849 —
199 | Nepexon | —4849| © 4849 | O —
0 0
200 21,90 |[-7775 7775 2
201 | Mepexopn | —4849 -4849 — Cw
(yposeHb 90 %)
b
202 | 20b,90° | 7775 -2922 -4849 20,0 5 Cw. Tabnmuy 11,
Tabnuuy D.19
203 | Mepexopn | —4849 0 -4849 0 — W pUCYHOK D.23
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MpodomxeHue mabauusi D.28

3apepuenne TS-B npu CAL IV ¢ B2, 90 % (QI, Qll, Q).
CucTtema BhISIBMieHUs yTedeK nod BHYTpeHHUM dasneHnem ang TS-B n TS-C

Warubato- H CAL IV
Ljas arpyska ot
3T1an Touka Obuwee CEPL, | Harpyska Harpysod- | daene- Mporu, Bpems
Harpys- | Harpyski | yeunve, | | pessBosoro HOMO Hie, | om0y | Temneparypa, | BEAEPX- | Hanpasnetne
Ki LP KH ycTpoucTea, [ MlMa °c | K\, MUH
coeauHe- H
Hua, kKH K
204 | MNepexopn | —4849 -4849 —_
205 20,90¢ [ -7775 0 -7775 0 28
0 0
206 |Mepexopq | —4475 —4475 —
207 |Mepexopn | —3554 —4475 —_
208 | 19b,90¢ | 6477 —2922 —4475 20,0 10
209 |Mepexop | —3554 | 921 —4475 24,5 —
210 19,90° | 6477 —7402 10
0 0
211 | Mepexon | —-2384 -3305 —
212 | MNepexog | -1397 -3305 —
213 | 18b,90° | -4319 | 1908 | -2922 -3305 50,8 | 20,0 10
214 | Mepexop | -1397 0 -3305 0 —
215 18,90¢ | 4319 —6228 10
1908 50,8
216 | MNepexog 93 0 0
217 |Mepexog| 765
-1815 cw
218 [ 17b,90° | 2157 —2922 20,0 10
TemnepaTtypa (ypoeeHs 90 %)
219 |MNepexom| 765 | 2580 68,5 OKpY>KatoLemn Cwm. Tabnmuy 11,
= cpeabl Tabnuuy D.19
220 | 17b90¢ [ -2157 . 4737 5 10 u pucyHok D.23
221 |Mepexog | 2473
222 | Mepexom | 2922
-107
223 | 16b_90° 0 -2922 20,0 60
224 | Mepexop | 2922 | 3029 80,6
225 16,90° 0 -3029 10
226 |[lMepexog | 3029 -
0 0
227 15,90 3336 | 3336 0 88,7 10
228 |Mepexon | 2922
229 |MNepexon | 3986
230 | 14b,90° | 6908 | 2922 2922 1063 77,7 | 20,0 10
231 | MNepexoqo | 3986
232 14,90° | 6908 10
0 3986 0
233 |Mepexono | 6534
2544 67,7
234 | MNepexon | 4849 2304
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OkoHYaHue mabnuusi D.28

3asepuenve TS-B npu CAL IV ¢ B2, 90 % (QI, Qll, Ql).
CucTtema BbISIBMEHWA yTeYek nod BHYTpeHHUM daBneHuem ana TS-B u TS-C

Marnbato- H CAL IV
wian arpyska oT
3tan Touka Obuwee CEPL, | warpyaka Harpysod- | [dasne- Mporv, Bpemsa y
Harpys- | Harpysin | yCuiue, | | peasbosoro Hoto HUE, | o30m | Temneparypa, | BEVAGPX- anpaBneRne
K1 LP kH J— ycTponctea, | Mlla o K, MMH
HuA, kH i
235 | 13b,90° | 7775 2922 20,0 10
2304
236 |Mepexopn | 4849 | 2544 67,7
237 13,90¢ | 7775 10
5227
238 | MNMepexo 6499 -
i A 1272 33,8 CwW (ypOBeHb
239 12,90 7775 Temnepatypa 5 90 %)
6499 OKpY:KaKLLemn Cwm. Tabnuuy 11,
240 |Mepexoq | 7139 0 0 cpenbl Tabrvuy D.19 1
636 16,9 pucyHok D.23
241 11,90 7775 5 :
7139
242 |Mepexoq | 7139 —
243 10,90 7775 0 7775 0 2
244 0 0 0 —

Koney CAL IV TS-B

@ T. K. B aHHOW TOYKe HArpy3Ku JaBleHue OTCYTCTBYET, BpEMS BblAEPKKM YMEHBLLEHO A0 2 MUH.
b T. k. B gaHHOIN TOUKE HArpysKkn OaBneHWe OTCYTCTBYET, BDEMS BbIOEPKKM YMEHbLLEHO 40 5 MUH.

MpumeuvaHue — [Npu aTom BpemMs BbIOEPKKN Ha aTane Harpy3ku 197 ymeHbwaetcsa ¢ 60 go 5 muH.

€ B TOM 4Mcne ecny uarub aMepsaoT METOLOM KOHTPOMSA KpUBU3HBLI MO 3KBUBANEHTHOMY HanpsxeHuo (cM. 5.9.3.4.4),
TO UCMbITAHWE TOYKW M3rmbatoLLel Harpy3ku NpoBOAST NOCNE COOTBETCTBYHOLLEN TOYKM Harpyaku 6e3 naruba.

D.6.3 MNpadcuk Harpysok TS-C

D.6.3.1 Obwwume nonoxeHus

KoHkpeTHble aTanbl Harpyskm, Heobxoaumble Ana BeinonHeHna TS-C npu CAL IV B cootBeTCcTBMM € TpeboBaHMAMMN
7.3.5 n Tabnuuel 13, npueegersl B Tabnuuax D.30 n D.31 v npeactaenexbl Ha pucyHkax D.24 n D.25. B gaHHoMm npumepe
TS-C pa3but Ha gBe NocneaoBaTenbLHOCTU UCTIbITAHWIA.

[Mpw onpenenexun rpacukos Harpysok cepumn C npu CAL IV npuHATEI cneayiowmve AonyLeHus:

a) (bakTM4eckoe cpefHee 3HaveHWe BHYTPEeHHero amvametpa Tpybbl D, (davg), ucnonesyemoe Ansa pacyera CEPL
ONA aTanoB Harpysku BHYTPEHHUM AaBneHueM, paeHo 218,87 Mm;

b) napameTpbl Tpy6, ucnoneayemele Ana pacdeTta rpadukos Harpysok TS-C npu CAL IV, npuBefeHbl B Tab-
nvue D.29.

MpumedyaHne — B 3aBUCMMOCTM OT KOHCTPYKUMK peabBoBOro coeauHeHns D, Ucrnonbayemoe AN pacyeToB
CEPL, moxeT oTnMyaTbCca OT CPeQHEro 3Ha4yeHus Di, ocobeHHO ansa pe3sboBLIX COeaUHEHMI € YNOPHBIM 3arnevyuKoM.

Tabnuua D.29 — lNpumep napameTpoB Tpybbl, NCNONb3yEMbIX ONA pacyeTa rpadukoB Harpy3ok B cepum C

HomuHaneHbIA HomuHanbHas
HapyXHbIA guameTtp TONLMHA CTEHKN SMYS DEVQ tmin ta‘fg AMYS? KtemD
244,48 mm 13,84 mm 758 MMa | 246,30 mm | 12,88 mm 13,72 Mmm 862 MMNa 0,8864

D.6.3.2 [ecarts TepMmudeckux uuknos TS-C (TC1 —TC10)

Kak nokasaHo Ha pucyHke D.24 u npuBegeHo B Tabnuue D.30, uncneitanua npu CAL IV npogomxatotca cepuen
TS-C. TS-C HaumHaloT ¢ Harpesa McnbiTaTensHoro obpasua Ao ycTaHOBEHHOW NOBbILWEHHON TeMnepaTypbl U NpUMeHe-
HMA NOCTOAHHOW pacTArMBaloLIEN Harpy3ku U Harpy3ku oT BHyTpeHHero aasnenus (LP 14,) ¢ nepuonom Bbigepkku B 1 4.
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MNpu noagep:aHWK NOCTOAHHOW HarpyskW UcnblTaTenbHbIA 0Bpasel, oxnaxaaloT, a 3aTeM NoABeprakT AeCATH LMKIam
BbIOEDXKKM NPU TEMNEPATYPEe OKpyXKaloLlel cpeabl U Mpy NOBLILLEHHOM TemnepaType. TOYKW BbIOEPKKM NpKU TemMnepaTtype
OKpYXatoLLel cpefbl U NpW NOBbLILEHHOW TemnepaTtype TpeByloT OLEHKWM repMEeTUYHOCTH, KOTOPYHO CrNedyeT NpoBOAUTL
OHWUM U3 METOLOB BbISBMEHUS YTEYEK, MPUBEAEHHBIX B 5.7.

MpunoxeHHoe gasnexune P, MMa

96,5
“""__—_'“'""n 2
- -
82,7 4 P S ‘\x/
AR
68,9 L “B1465
3 e TN
55,2 \*.-/ A R ¢
7 - \\
M4 . Q 3
VAR : |
27,6 i ' ]
) }" :,' 1 : T
Vo : I
13,8 Vi / . /
// \ : l!
o/ i p 0 2 :_1
8896  -6672  -4448  -2224 0 2224 4448 6672 8896 11120

O6uiee ocesoe younue F,, kH

1 — Touku TLE®; 2 — Toukn CEE®; 3 — 90 % CEE®; 4 — kpueas 4°©

PucyHok D.24 — [lecAaTb TepMuyeckux uuknoe, TS-C atansl Harpy3km 1—44

Tabnuya D.30 — Mpadumk TEpMUYECKNX LMKITMYECKX HArpy3oK B cepumn ucnbitaduid C npu CAL IV

Havano TS-C npu CAL IV ¢ 10 TepMMYecKnMI LrKNamA.
Cwnctema BbISBNEHWA YTEYEK NOA BHYTPeHHUM AaeneHnem ana TS-B u TS-C
Obuwee Harpy3aka ot Bpems
Py Py KH ycTpoucTsea, kH MUH 24
1 Harpes —
0 0 0
2 0 0 —_
3 28, 3536 180 —
4 60
5 OxnaaeHve —
TC1
6 Ao 52 skrtio. 5 Cwm. Tabnnuy 13,
7 Harpes - Tabnuuy D.23 n
pucyHok D.24
8 180 5
9 OxnaxaeHwe —
3536 TC2
10 14, 6125 2589 68,9 [o 52 Bknou. 5 Cw. Tabnmuy 13,
1 Harpes . Tabnuuy D.23 n
pucyHok D.24
12 180 5
13 OxnaxpeHwe —
TC3
14 Lo 52 Bkntou. 5 Cwm. Tabnnuy 13,
15 Harpes o Tabnuuy D.23 n
pucyHok D.24
16 180 5
159
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OkoHYaHue mabnuusi D.30

Hauvano TS-C npu CAL IV ¢ 10 TepmMryecknmMn UMKNamu.
Cucrema BbISIBNEHWA yTeYek Nod BHYTpeHHUM AasneHvem ans TS-B u TS-C

ObLee Harpyska ot Bpema
3ran Touka CEPL, Aaenewnve, | Temneparypa, QupcaEaTana
narpysin | warpyswn LP | YRS | SRR | na o | | vemya
17 OxnaxaeHue —
TC4
g [o 52 Bkriou. 5 CM. Tabnuuy 13,
S Harpes _ Tabnuuy D.23 n
pucyHok D.24
- 180 5
21 OxnaxaeHune —
TCS
2 Ho 52 Bxritoy. 5 Cm. Tabrnmuy 13,
= Hiarisas _ Tabrivuy D.23 n
pucyHok.D.24
- 180 5
25 OxnaxgeHue —
TC6
= Ho 52 Bkntoy. 5 Cw. Tabnuuy 13,
— Harpes _ Tabnuuy D.23 n
pucyHok D.24
55 180 5
29 OxnaxneHue —
TC7
30 Ho 52 Bknitoy. S Cm. Tabnuuy 13
14, 6125 | 2589 3536 68,9 ; ’
v Harpes L Tabnuuy D.23 n
pucyHok D.24
- 180 5
33 OxnaxgeHue —
TC8
aa Ho 52 Bknioy. 5 Cwm. Tabnuuy 13,
= Harpes . Tabnuuy D.23 n
pucyHok D.24
6 180 5
37 OxnaxaeHve —
TC9
38 Ho 52 Bkriiou. 5 Cwm. Tabnuuy 13,
= Harpes . Tabnvuy D.23 n
pucyHok D.24
40 180 5
1 OxnaxaeHve —
TC10
42 Ho 52 Bkntoy. 5 Cwm. Tabnunuy 13,
= Harpes . Tabrvuy D.23 n
pucyHok D.24
P 180 5

KoHew 10 Tepmmuydeckux Lmknos TS-C

D.6.3.3 MaTb mexaHudecknx unknoe TS-C (MC1 — MC5)

Kak nokasaHo Ha pucyHke D.25 1 npueegeHo B Tabnuue D.31, TS-C npu CAL IV 3aBepLuaeTcs cepueit M3 naTu mexa-
HUYECKMX LIMKIMOB NpY TEMNEPaTYPE OKpYKatLLen cpeabl. [naHupyemMas TpaekTopus 3TUX MEXaHUYECKUX LIMKIOB NpoXo-
ant B HanpasneHnn CCW ¢ TOUKOI BbIAEPKKM MPU BbICOKOM HaMPsHKeHW U BLICOKOM BHYTpeHHem aasneHuu (LP 14,90),
B KOTOpoW TpebyeTcsa oueHKa repMeTUHHOCTH. OcTanbHble TOYKWM, NPOXOAALLME Yepe3 MEXaHNYecKue LUKIbI, He TpedyrT
OLEHKM aBCONTHON repMETUYHOCTH, CIIeQyEeT NPOBOAUTL OOHUM U3 METOAOB BLISIBNEHUS YTEYEK, NPUBEAEHHbIX B 5.7.
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MpunoxeHHoe fasnexne P, MlMa

110,3
2
96,5 =
- ~
samsszunn — ~
82,7 /,/., A‘\/
4 L T 30,9 B.14390
s \,/' ' *_'14E§ \\
55,2 Far ol i E “
3 // 1 : ]‘
41,4 - - g :
3 7\.. 3 .
1/ -'.. \ E ,'
/7 | 1
138 ,’/ 31,90 Mttt 29,00 ¢
.'. =
0 L : | 5 J.28390 : /
-13344 -8896 -4448 0 4448 8896 13344

Obulee oceBoe ycunue F,, kH

1 — To4ku TLE®; 2 — toukn CEE?; 3 — 90 % CEE?; 4 — kpueas 472

PucyHok D.25 — lNate MexaHn4yeckux umknos, TS-C atankl Harpyskn 45—69

Tabnuuya D.31 — MNpathmk MexaHMYeCKNX LMKITMYECKMX Harpy3oK B cepum ncneitaHuid C npu CAL IV

MpopomkeHne TS-C npu CAL IV ¢ 5 MexaHWYeCKUMI LMKNamu.
Cuctema BbISIBNEHWUS YTeYEK No4 BHYTPEHHUM gaeneHuem ana TS-B wn TS-C

Touka Obuwee Harpyaia or Bpe
Jran x L CEPL, Harpyso4Horo [aenexuve, | TemnepaTtypa, PeM3 OnuvcaHue atana
Harpysku Har&):/,m(m yciﬂme, kH ycTporcTBea, Mrla °C Bb"q:b?:(m' Harpysku
KH
45 14, 6125 2589 68,9 —
3536
46 MNepexon 6459 — Mepexon
47 14,90 6908 2922 3986 77,7 5
48 30,90 3123 2
200 MC1
49 31,90 783 583 155 2 Cwm. Tabnuy 13,
50 29,90 4573 | 583 2 Tabnvuy D.19 n
3986 pucyHok D.25
51 14,90 6908 5
2922 T
52 30,90 3123 2
200 MC2
53 31,90 783 583 155 2 Cm. Tabnuuy 13,
54 29,90 4573 ' He bange 2 Tabnmuy D.19 n
3986 35 BKMHOH. pucyHok D.25
55 14,90 6908 5
2922 77,7
56 30,90 3123 2
200 MC3
57 31,90 I - 155 = Cm. Tabnuuy 13,
58 29,90 | 4573 2 raanang D.19w
3986 pucyHok D.25
59 14,90 6908 5
2922 77,7
60 30,90 3123 2
200 MC4
61 31,90 783 - 155 2 Cm. Tabnuuy 13,
62 29,90 4573 2 Tabnuuy D.19 n
3986 pucyHok D.25
63 14,90 6908 2922 77T 5
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OkoH4YaHue mabnuubi D.31

Mpononxenune TS-C npu CAL IV ¢ 5 MexaHn4eCckMmMn LMKNnamu.
Cuctema BbISIBNEHUS YTeYeK nog BHYTPEHHUM AasneHnem ans TS-B u TS-C
Harpyska ot
OT1an Toika Obies CEPL, Harpyso4Horo [aenenve, | TemnepaTypa, Epesin OnucaHve arana
Harpyaku Harfg,am ycw:iwe, KkH YCTPONCTBA, MMa G BEIOE KEM, Harpysku
K kH MWH
64 30,90 3123 2922 LT 2
200
65 31,90 783 2
583 15,5 MC5
66 29,90 4573 He Gonee 2 Cwm. Tabnuuy 13,
67 14,90 | 6908 | 2922 3986 77,7 55 BN, 5 rabnuy D.18.1
pucyHok D.25
68 Mepexon 3986 -
0 0
69 0 0 0 —
Koney CAL IV TS-C

D.6.4 Mpachmk Harpy3ok TS-A

D.6.4.1 Obwwme nonoxeHusa

KoHkpeTHble aTansl Harpyaku, HeobxoduMble AnNA 3aBeplueHusa ucneslTaHuin cepun A npu CAL IV B cooTBETCTBUM C
TpeboBaHuaAMMK 7.3.3 1 JaHHbIMK Tabnuuel 9, npueedeHsl B Tabnuuax D.33—D.42 u Ha pucyHkax D.26—D.35. B gaHHOM
npumepe TS-A pasbuT Ha AecATb LMKINOB UCMBITAHWA.

[Mpu onpenenenun rpadukoB Harpysok cepun A npu CAL IV yunTeiBaloT cnegyowee:

a) hakTnyeckoe cpedHee 3HaYeHWE BHYTPEHHero auametpa Tpyobl D, (davg), MCMonb3yeMoe Anst BblYUCIIeHUs
CEPL ong atanoB Harpysku BHYTPEHHUM AaBneHweMm, paBHo 218,87 mm;

b) Ha HapyxHbii guameTp D, ucnkitaternsHoro obpasua Tpy6bl MMNOTHO NPUKPENMAIT Kamepy HapyXHoro aaene-
HuA. Ecnn kamepa HapyXHOro OABMNEHWA YCTaHOBMEHa Ha MOBEPXHOCTb, HAPYXHbIA OUAMETP KOTOPOW HE paBeH HOMMU-
HanbHOMY HapyHomy auameTpy Tpybel D, To ana obecrnedeHna npunoxeHns obLied oceBoi Harpysku Heobxoaumo
CKOpPPEeKTUPOBaTb OCEBYK Harpyaky ¢ yyetom CEPL;

c) napameTpbl Tpybbl, UCNONb3yeMble OAnNA pacyeTa rpadukos Harpy3ok TS-A npu CAL IV, npuBegeHbl B Tabnu-
ue D.32.

MpumevaHne — B 3aBUCUMOCTM OT KOHCTPYKLIMM pe3bBoBOro coeauHeHns D, MCNOMNb3yemblid AMs pacyeTos
CEPL, moxeT oTnM4aTsca 0T CPeAHEro 3HaveHust BHyTpeHHero anameTpa Tpy6el D;, ocobenHo ans pesbbosbix coeduHe-
HWIA C YNOPHBIM 3amnne4yukom.

Tabnuua D.32 — lNpumep napaMeTpoB TpyBbl, UCNOMNL3YEMbIX ONA pacyeTa rpaduKoB Harpy3ok B cepun A

HomuHaneHbel | HomuHanbHas
HapyXHbIA TonwwMHa SMYS Dayq tain tavg AMYS? Kigs Kgs Khe
anameTp CTEHKMU
244 .48 mm 13,84 mm | 758 MIMNa | 246,30 mm | 12,88 mm | 13,72 mm | 862 MIMa | 0,8864 | 0,9723 | 63,0 MMa
Mpumedanune — Kgg OKkpyrneH, TouHyto copmyny cM. B D.5.6.

D.6.4.2 YpoeeHb 90 % TS-A npu noebileHHoW Temnepatype (Ql, Qll)

Kak nokazaHo Ha pucyHke D.26 1 npueaeHo B Tabnuue D.33, ucneitaHus npu CAL IV npogomkatotes cepuen TS-A.
TS-A HauMHalT ¢ NPOBEAEHUS UCNBITAHWA NOA BHYTPEHHUM AaBMNeHWEM NpuW NOBLILLEHHOW TemnepaType. Cepuio Todek
Harpyaku QI/QII BeinonHsaoT B HanpaeneHun CCW Ha yposHe 90 %. B GonblUMHCTBE TOYEK BhIAEKKU TpebyeTca oueHka
repmMeTMYHOCTW. B cnyyae npoBedeHWs UCMbITaHUS YCTaHOBMNEHHOW KaMepoW Hapy>KHOro AaBEeHUs OLUeHKa repMeTU4HO-
CTW AomkHa BbIThk OcyLlecTBNeHa MeTodoM nepenaga aasneHus (cm. 5.8.2 1 pucyHok 16). B octanbHbIX Cnyvasx OUeHKY

repmeTu4yHOCTHM cnegyet nNnpoBoAnTb OQHUM N3 METOAOB BbIABNEHNA YTEYEK, NpMBEeJEeHHbIX B 5.
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MpunoxeHHoe gasnexne P, MlMa
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ObLee ocesoe ycunwue F , kH

1 — Toukm TLE®; 2 — Toukn CEE®; 3 — 90 % CEE®; 4 — kpueas 4°©

PucyHok D.26 — A® 90 % (QlI, Qll), TS-A atanbl Harpyaku 1—24

Tabnuya D.33 — YpoeeHb 90 % TS-A npu noebileHHoW Temnepartype (Ql, Qll)

GostExpert.ru
https://GostExpert.ru/gost/gost-13679-2023

Hayano TS-A npu CAL IV ¢ A% 90 % (Ql, Qll).
Curctema BbisiBNeHns yTedek Ans TS-A npu NoBLILEHHOW TeMnepaTtype
Touka Harpyaka ot
3Tan Harpyaku Obuwee CEPL, HArPY304HOTO LasneHue, TemmﬂzpaTypa, Bpems HanpaeneHue
Harpysku Lp ycunue, kH kH ycTpolicTaa, kH MMa [0 BbIAEPXKKM, MUH
1 Harpes =
0 0 0
2 —
0 0
3 10, 6890 6890 2
4 Mepexon 5760 5760 —
5 12, 6890 5760 10
1130 30,0
6 Mepexon 5760 4635 —
7 13, 6890 4635 10
2255 60,0
8 Mepexon 5792 3536 —
9 14, 6125 3536 10 Gow_
2589 68,9 (ypoeeHb 90 %)
10 Mepexon 2589 — Cwm. Tabrmuy 9,
180 Tabnuuy D.23 u
11 15, 2958 2958 0 78,6 10 pHcyHOK D.26
12 Mepexon 2687 —
2687 71,4
13 16, 0 —2687 60
14 Mepexopn -400 —2687 —
2286 60,8
15 17, -1913 -4199 10
16 Mepexon | -2509 -4199 —
1695 45,0
17 18, —-3830 -5520 10
18 Mepexon | -4702 —5520 —
818 21,7
19 19, -5743 —6561 10
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OkoHYaHue mabnuubi D.33

Hauano TS-A npu CAL IV ¢ A® 90 % (Ql, Qll).
Cuctema BbISBNEHUS yTedek Ansa TS-A npu noBsILEHHOW TeMnepartype

Touka Harpyaka ot
3ran Harpyak 06|.u,eeH CESL, HArPY304HOIO ,ﬂaiﬂnﬁnue, Temni%aTypa, Bpems Hanpaenerine
Harpysku LP ycunue, K K yCTpOI;ICTBa‘ «H a BblAEPXKA, MUH

20 Mepexon | -6561 —-6561 —

21 20, —6890 28 CCwW
(ypoBeHb 90 %)

22 Mepexog | -6890 0 -6890 0 180 — Cwm. Tabnuuy 9,
Tabnuuy D.23 n

23 21, -6890 2 pucyHok D.26

24 0 0 0 —

ﬂepexo,u, OT UCNbiTaHKUA Noa BHYTPEeHHUM OaBneHWem K UCNbITaHWK Noa HapyXHbIM OaBneHnem

Komew A® 90 % (Ql, QlI).

@ T. K. B JaHHOWM TOYKE HArpy3ku OaBrneHre OTCYTCTBYET, BPEMS BbIAEPKKU YMeHbLeHO ¢ 10 A0 2 MUH.

D.6.4.3 YpoeeHb 90 % TS-A npw noseilwernHow Temnepatype (Qlll, QIV u QIV, Qlll)

Kak nokasaHo Ha pucyHke D.27 u npuBefeHo B Tabnuue D.34, TS-A npu CAL IV npogomkaeTcsa UcnbITaHWeM nog,
HapYXHbIM JaBNeHWeM Mpu NoBbILLeHHON TeMnepaType. Ceputo Toyvek Harpyskv QlII/QIV BbinonHAKT cHavana B Hanpae-
nenun CCW, a 3atem B HanpaeneHun CW (4ns oueHKM 3aBUCUMMOCTU OT TpaekTopun Harpysku) Ha ypoeHe 90 %. B Gonb-
LUMHCTBE TOYeK BblAepXkn TpebyeTca oueHka repMeTM4HOCTM, KoTopas OomkHa ObiTe MpoBegeHa MeTOAOM nepenapa
naeneHua (cm. 5.8.2 v pucyHok 17). Cuctema gomxHa ocTaBaTbCH 3aKpbITON AMS NPeaoTBpaLleHus BelTEKAaHWS ropaqeit
XWOKOCTW U3 KaMepbl HapYXHOro AaBneHus.
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PucyHok D.27 — A® 90 % (QllI, QIV) n A® 90 % (QIV, Qlll), TS-A atanbl Harpyaku 25-51
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Mpopomxkenne TS-A npw CAL IV ¢ A% 90 % (QlII, QIV) n A% 90 % (QIV, QllI).
CurcTema BbISBNEHMA yTedek Ans TS-A npu NoBLILEHHOW TeMnepaTtype
Obwee Harpyska ot Bpems
aTat T Lp| Yonnue, CEgL' Harpyso4Horo 'uai?ﬁlee' Temnepatypa, °C | BblAepKM, Hanpaenexue
Harpykit | Harpysku kH K ycTpolicTtea, kH - MUH
25 0 0 0 —
26 21,4 —-6890 —-6890 0 2
27 Mepexon —
—-6744 —-6744
28 22, 60
29 [Mepexon —
30 23, -3830 -3830 -55,9 10 cow
31 Mepexon — (ypoBeHb 90 %)
Cm. Tabnuuy 9,
32 24, p 0 10 Tabnuuy D.23 1
33 Mepexoq - pucyHok D.27
-47,7
34 25, 10
2527 2527
35 Mepexon —
-26,7
36 26, 10
5129 5129
3T Mepexon —
38 or. 6890 0 6890 0 180 2
39 Mepexon —
5129 5129
40 26, 10
-26,7
41 Mepexon —
2527 2527
42 25, 10
—47,7
43 Mepexon —
0 0 cW
44 24, 60
(ypoeeHb 90 %)
45 Mepexon — Cm. Tabnuuy 9,
Tabnuuy D.23 n
46 23, -3830 -3830 -55,9 10 pucyHok D.27
47 Mepexon —
48 22, 10
-6744 -6744
49 Mepexon —
50 21, -6890 -6890 0 2
51 0 0 0 —
KoHel, A® 90 % (QIII, QIV) n A® 90 % (QIV, QllI).
[Nepexog OT UCMBITAHWA NMOA HAPYXHBIM OaBMIEHVMEM K UCTIBITAHUIO N4 BHYTPEHHUM AaBlEHUEM

D.6.4.4 YposeHb 90 % TS-A npu noebllweHHon TemnepaType (Qll, Ql)

Kak nokasaHo Ha pucyHke D.28 v npuBeneHo B Tabnuue D.35, TS-A npu CAL IV npogomkaetca ucneitaHuem nog,
BHYTPEHHUM AaBneHVeM npu NoBeileHHOW TemnepaTtype. Cepuio Todek Harpysku QI/QIl npuknaaksIBaoT B HanpaeneHum
CW. B G0onbLWKWHCTBE TOYEK BbIOEPHKU TPebyloTCA OLIEHKM repMeTUYHOCTM. HacTosllee ucnbiTaHne MOoXeT BbITe Npose-
[OEHO C YCTaHOBMEHHOW KaMepoi HapyKHOTO AaBMNeHWs, NpW 3TOM OLEHKY repMeTUYHOCTM OCYLLECTBNAKT MeTOAOM nepe-
naga aaeneHuns (cMm. 5.8.2 n pucyHok 16). OgHako KaMepy Hapy)XHOro 4aBreHuss MOXHO ybpaTk, U B 9TOM crny4yae MOXeT
ObITe MCMONBE30BaH OAMH U3 METOAOB BhISABNEHWUS yTEYEK, NPMBEAEHHBIX B 5.7.
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MpunoxeHnHoe gaenenue P, MMa
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O6uwee ocesoe ycunue F,, kH

17— To4Kkn TLE®; 2 — Toukm CEE®; 3 — 90 % CEE®; 4 — kpuBasn 4¢

PucyHok D.28 — A® 90 % (QIIl, QIV) n A® 90 % (QIV, Qlll), TS-A aTansl Harpyaku 52—74

Tabnuuya D.35 — Yposens 90 % TS-A npu nosbiwernHon Temneparype (Qll, Ql)

Mpoponxexne TS-A c A% 90 % (Qll, QI).
Cuctema BbISiBNeHUS yTedek Ana TS-A npu NoBLILLEHHOW TEMNepaTtype
Touka Obwee Harpyska ot Bpems
Ha?Ta:Ku Harpyaku ycunue, | CEPL, kH Harpy3o4Horo ﬂai?;;”e‘ Temn%;():arypa, BbIOEPKKM, HanpasneHnue
Py LP kH ycTpowcTea, kKH MWH
52 0 0 0 —
53 21 2
54 [Mepexon | —6890 0 —6890 0 —
55 20, 28
56 Mepexon | —6561 —
—-6561
57 19, -5743 10
818 21,7
58 Mepexon | —4702 —
-5520
59 18 -3830 60
e 1695 45,0 oW
60 Mepexon | —2509 — (ypoBeHb 90 %)
—4199 180 Cwm. Tabnvuy 9,
61 176 -1913 10 Taﬁny“_ly D23 u
2286 60,8 pucyHok D.28
62 Mepexog | —400 — ’
—2687
63 16, 0 10
2687 71,4
64 Mepexon | 2687 —
65 154 2958 2958 0 78,6 10
66 Mepexon | 2589 —
2589 68,9
67 14, 6125 60
3536
68 Mepexon | 5792 —
2255 60,0
69 13, 6890 4635 10
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OkoHyaHue mabnuuesl D.35

MpopomkeHue TS-Ac A® 90 % (Qll, Ql).
CucTtema BbISiBNeHMA yTedek Ans TS-A npu NoBLILWEHHOW TeMnepartype
Touka ObLwee Harpyaka ot Bpems
aSTaan Harpyskn | ycunue, | CEPL, kH | Harpy3odHoro ﬂai’;ﬁ:”e’ TeMnF-;[():aTypa, BbIAEPXKKN, Hanpaenexue
HETPYIKH LP KkH ycTpoucTea, kKH MUH
70 Mepexon | 5760 4635 —
1130 30,0
71 12, 6890 10 e
5760 (yposeHs 90 %)
72 Mepexon | 5760 180 — Cm. Tabnuuy 9,
Tabnuuy D.23 n
73 10, 6890 0 6890 0 2 pucyHok D.28
74 0 0 0 —
Konew A% 90 % (Qll, QI)
2T, K. B 4aHHON TOYKE HArpy3k1 JaBneHWe OTCYTCTBYET, BPEMS BbIAEPKKM yMeHbLIeHo ¢ 10 4o 2 MUH.

D.6.4.5 YpoeeHb 90 % TS-A, nate ymknos Ql—Qlll

Kak nokasaHo Ha pucyHke D.29 v npueegeHo B Tabnuue D.36, TS-A npu CAL IV npopomxaetcs LUMKNMYECKAM
BO3JeNCTBUEM HarpyskKo 1 TemnepaTypol (NATk uuknoB) oT Ql npu TemnepaType oKpyxatwLlen cpedbl (4o 65 °C Bkrto-
uyuteneHo) go Qlll npu noBeiweHHol Temnepatype. B Toukax Beigepxkn B Ql u Qlll Tpebyetcs oueHka repmMeTuHHOCTU.
[aHHoe ucnbiTaHWe MOXeT ObiTk BbIMNOMHEHO C YCTAHOBIIEHHON KaMepoW HapyXHOro AaBMeHWs, a OLEHKY repMeTUYHO-
CTW NPOBOAAT MeToAoM nepenaga AasneHna (cM. 5.8.2 n pucynkom 16). OgHako kamepy HapyXHOro AaBrneHna MOXHO
ybpatk, U B 9TOM criydae MOXeT ObiTb MUCNOMb30BaH OAWMH M3 METOAOB BbISBMEHWA YTEYKM, NpuBeAeHHbIX B 5.7. [ina uc-
NbITAHWA N0 HapyXHbIM AaBNEeHWEM OLeHKa repMeTUYHOCTH A0omKHa ObITh OCYyLLEecTBNeHa METOAOM Nepenaga AaBneHus
(cm. 5.8.2 n pucyHok 17). CucTema QOmKHA OCTaBaTbCA 3aKpbITOW ANA NPeAoTBPaLLEHUA BbITEKAHWUA rOpPAYen KUAKOCTU
13 KaMepbl HApY»KHOro AaBneHns.

MpunoxeHHoe gaenexnue P, MlMa

137.9
5 2
103.4 . L
1 \ ---‘...ll" *-...-.
689 _\ .'.‘ ‘o'. - xw..
34,5 ""‘. 4
3 ....‘ \ 7.-‘ ..’
0 ) <, b .0
i K
i | Pyl
34,5 | —7-
-68,9
-13344 -8896 -4448 0 4448 8896 13344
Ob6uiee ocesoe ycunue F,, kKH
1 — Toukn TLE; 2 — Toukm CEE®®; 3 — Toukn CEE ©; 4 — kpueas 3°; 5 — kpueas 42
Pucyrok D.29 — A® 90 % nate uvknos QI — Qlll, TS-A atanel Harpysku 75—125
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Tadtnuua D.36 — YpoeeHb 90 % TS-A ¢ nateto yuknamm QlI—Qlll

Mpogonkerue TS-A npu CAL IV ¢ nateio uuknamu QI-QlIl Ha ypoeHe 90 %.
Cuctema BbIsSiBNeHUS yTedek Ana TS-A npu NnoBbILLEHHOW TEMNepaTtype
3ran Touka Obwee CEPL, Harpyaka ot [Oasneue, " e Bpewms .
Harpy3Kkut Harl%akw ycunue, H Harpy3o4Horo MMa eMmneparypa, BbIAEPIKKM, anpasneHue
KH ycTpoucTea, kH MIWH
75 0 0 0 0 OxnaxneHue
0 o
76 [Mepexopq, 2478
77 13Gycle 7558 | 2478 5084 65,8 15
65
78 Mepexon | 2478 Lnkn 1
(ypoBeHb 90 %)
79 0 0 0 . Cm. Tabnuuy 9,
80 0 Harpes Tabnuuy D.20,
Tabnuuy D.23 n
81 Mepexopn, pucyHok D.29
82 22, —6744 0 —6744 55,9 15
180
83 Mepexopn,
84 0
0 0 —
85 0 OxnaxaeHue
86 Mepexog | 2478
87 13¢ycle 7558 | 2478 5084 65,8 15
65
88 Mepexon | 2478 Linkn 2
(ypoBeHb 90 %)
89 0 0 0 . Cm. Tabnuuy 9,
90 0 Harpes Tabnuuy D.20,
Tabnuuy D.23 n
91 Mepexopn pucyHok D.29
92 22, —-6744 0 —6744 -55,9 15
180
93 Mepexon
94 0
0 0 —
95 0 OxnaxaeHue
96 Mepexon | 2478
97 130yCle 7558 | 2478 5084 65,8 15
65
98 Mepexopq, 2478 Unkn 3
(ypoBeHb 90 %)
99 0 0 0 e Cm. Tabnuuy 9,
100 0 Harpes Tabrivuy D.20,
Tabnuuy D.23 n
101 Mepexon, pucyHok D.29
102 22, —6744 0 —6744 -55,9 15
180
103 Mepexon
104 0
0 0 —
105 0 OxnaxaeHue Unkn 4
(ypoBeHb 90 %)
106 Mepexon | 2478 Cwm. Tabnuuy 9,
107 | 13,4, | 7558 | 2478 5084 65,8 65 15 Tabnuuy D.20,
Tabnuuy D.23 n
108 Mepexon | 2478 0 — pucyHok D.29
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OkoH4yaHue mabnuuesl D.36
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Mpopomkedne TS-A npu CAL IV ¢ nateo urknamu QI-QlIl Ha ypoeHe 90 %.
CucremMa BbIsSiBNeHUs yredek ans TS-A npu NoBbILLEHHOW TeMneparype

5 Touka Obuwee CEPL, Harpyska ot [asneHme, . - Bpewma .
Harpy3ku HHFEE;SKVI yCi.:'I(Jl'-Illﬂe, kH y';%%ﬁg;;org_l Mra emMnepartypa, Bbl,ﬂh’?g':KKVI, anpasneHue
109
0 0 0
10 0 Harpes — Livkn 4
(yposeHb 90 %)
m Mepexon CM. Tabnuly 9,
112 22, | 6744 | 0 6744 55,9 15 Eabm) 20,
180 Tabnuuy D.23 un
13 Mepexon pucyHok D.29
114 0
0 0 —
115 0 OxnaxgeHwve
116 MNepexoq 2478
117 135ycie 7558 | 2478 5084 65,8 15
65
118 Mepexog | 2478
Unkn 5
112 0 0 0 (ypoBeHb 90 %)
120 0 Harper N O TaBnuaY 3,
P Tabnuuy D.20,
121 n Tabnuuy D.23 u
e pucyHok D.29
122 22, —6744 0 —6744 -55,9 15
180
123 Mepexon
124 0 -
0 0 0
125 OxnaxgeHue

MNepexon c CMCTEMEI BEISIBIIEHUS YTEYEK HA PEXUM UCTMLITAHWIA NPU TeMNepaType OKpyKatoLlel cpeabl

KoHeu unknoe QI-Qlll.

D.6.4.6 YposeHb 90 % TS-A npu Temnepartype okpyxatLen cpegpl (Ql, Qll)

Kak nokasaHo Ha pucyHke D.30 v npuBeneHo B Tabnuue D.37, TS-A npu CAL IV npofgomkaercs UcneiTaHuem nog,
BHYTPEHHWM AaBlIEHMEM MPU TEMNepaType oKkpyxatoLlen cpegbl. Cepuio Todek Harpysku QI/Qll BbinonHAWT B Hanpaene-
HUKM CCW Ha yposHe 90 %. B BonbLlUMHCTBE TOYEK BblAep¥KN TpebyeTcs oLeHKa repMeTUYHoOCTK. HacToslwee ueneitaHve
MOXET BbITb BbIMOMHEHO C YCTAHOBMEHHOW KaMepoW Hapy»XHOro AaBneHus, Npy 3TOM OLEeHKY repMeTUYHOCTHM OCYyLLEecT-
BMSIOT METOAOM BbISIBNEHWUA YyTeuek No YpoBHIO BoAabl (cM. 5.8.1 1 pucyHok 14). OgHako kamepy HapyXHOro AaBneHus
MOXHO YybpaTh, M B 3TOM Criydae MoxeT BbiTe MCMOMNB30BaH OAWH W3 METOAO0B BbISBMEHWA YTeYeK, NPUBEAeHHbIX B 5.7.
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MpunoxeHHoe gaenexmne P, MMa
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Obuee ocesoe ycunue Fg, kH

1 — Toqkn TLE290; 2 — toqkm CEE?; 3 — 90 % CEE?; 4 — kpusasn 42

PucyHok D.30 — A% 90 % (Ql, Qll), TS-A arankl Harpyaku 126—148

Tabnuua D.37 — YpoeeHb 90 % TS-A npu Temneparype okpyxawilen cpeasl (Ql, Qll)

Mpopomkerne CAL IV TS-A c A2 90 % (QlI, Qll).
CuncTtema BoifBneHus yTedek ans TS-A npu Temnepartype okpyxarllei cpefbl

OT1an Touka Obuwee CEPL, Hg?g?ggﬁg:o Haenexnve, | Temneparypa, qu%%:(iw HanpaeneHue
Harpyaku Harpysku LP ycunwve, kH KkH yetpovicTaa, kH MMa C i
126 0 0 0 —
127 10,90 7775 0 7775 0 2
128 Mepexon 6499 —
6499
129 12,90 7775 10
1272 33,8
130 Mepexon 6499 -
5227
131 13,90 7775 10
2544 67,7
132 Mepexon 6534 —
3986
133 14,90 6908 10
2922 77,7
134 Mepexoa 2922 - ccw
0 Temnepatypa (ypoeeHb 90 %)
135 15,90 3336 3336 88,7 oKpyxatoLLen 10 Cwm. Tabrivuy 9,
136 = =i 5 cpeabl Tabnuuy D.19 n
epexof —
3029 806 pucyHok D.30
137 16,90 0 60
-3029
138 Mepexon —454 —
2580 68,5
139 17,90 -2157 10
-4737
140 Mepexon -2829 —
1908 50,8
141 18,90 -4319 10
-6228
142 Mepexon -5307 —
921 245
143 19,90 —6477 10
-7402
144 Mepexon —7402 0 0 —
170

https://GostExpert.ru/gost/gost-13679-2023

GostExpert.ru



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

OkoH4yaHue mabnuues! D.37

FOCT ISO 13679—2023

MpogonxeHune CAL IV TS-A c A% 90 % (Ql, Qll).
Cuctema BbifBNeHus yTedek Ana TS-A npu Temneparype okpyxatwllel cpedbl

Stan Touka Obuwee CEPL, H];?;%g:iggo LaeneHue, Temr;eipaTypa, Bb?upeepn:jm, HanpaeneHne
Harpyakm Harpyaku LP ycunue, kH kH ycTpoiicTea, kH MMa C Wik
145 20,90 28
CCW
146 Mepexon —7775 —7775 Temneparypa — (ypoeeHsb 90 %)
0 0 OKpy»KaroLen Cwm. Tabnumuy 9,
147 21,90 cpenpl 2 Tabrimuy D.19 1
pucyHok D.30
148 0 0 0 —
Konew A% 90 % (Ql, Qll).

I'Iepexo,u OT UCMbITAHWIA Nog, BHYTPEHHUM OaBneHWeM K UCNbITaHWAM No4 HapyXHbIM JaBneHnem

aT. K. B J@HHOW TOYKE HArpy3kW JABMEHNe OTCYTCTBYET, BPEMS BbIAEPKKN YMeHbLIeHO ¢ 10 A0 2 MUH.

D.6.4.7 TS-A ypoeenb 90 % npu Temnepatype okpyxatwweid cpeasl (Qlll, QIV v QIV, Qlll)
Kak nokasaHo Ha pucyHke D.31 v npueegeHo B Tabnuue D.38, TS-A npu CAL IV npogomxaetcsa UcnbiTaHMem nog
Hapy»HeiM gasnenvem. Ceputo Touwek Harpysku QlII/QIV BeinonHstoT cHavana B Hanpaenexnun CCW, a 3atem B Hanpaene-
HuM CW (Ons oueHKX 3aBMCUMOCTIU TPaeKTopuy Harpy3ku) Ha ypoeHe 90 %. B 6onbLUMHCTBE TOYEK BbidepXKku TpebyeTcs
OLeHKa repMeTUYHOCTH, KOTOPYHO OCYLLECTBNAIOT METOOOM BbIABMEHMA YTEYEK NO YPOBHIO Bogpbl (cM. 5.8.1 n pucyHok 14).

21,90 27,90
0 —T— i & _— &
© 0 g ;
C-138 / | —
. i/
Q -276 §\ l\ Q\ ¥
@ \ \ _ /-y/’{zs 90
= a
%—41,4 \\ \ \ ‘_ ,17
& 552 ) G, ;0’,
: 2 22,90 23,90 243%/( 4
82,7 -
5 -82,
g \5
é‘-%,s /
-110,3
-13344 -8896 -4448 0 4448 8896

13344

Obulee ocesoe yeunue F,, kH

7 — To4km TLE®90; 2 — touku CEE?; 3 — 90 % CEE?; 4 — kpuBas 3%; 5 — kpueas 42; 6 — kpueas 52

PucyHok D.31 — A2 90 % (QIIl, QIV) n A2 90 % (QIV, QIlI), TS-A atanel Harpysku 149—175
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Tabnuua D.38 — YposeHb 90 % TS-A npu Temneparype okpyxawtuen cpepl (Qlll, QIV 1 QlV, Qlll)

Mpononxerne TS-A npu CAL IV c A2 90 % (QlII, QIV) n A2 90 % (QIV, QlII).
Cunctema BbifBneHus yTedek ans TS-A npu Temnepartype okpyXalllei cpeibl
3tan Touka OfLues CEPL, Harpyaka ot Haenenve, | TemnepaTypa, Bpema H
Harpysiu Harpysku LP ycunue, «H Harpyuaoworo MMa °C BblOepPXKKN, anpasneHune
kH ycTpoWcTea, kH MWH
149 0 0 0 0 —
150 21,90 7775 —7775 2
151 Mepexon —
-7606 -7606
152 2290 60
153 Mepexon —
154 23,90 —4319 -4319 -63,0 10 ccw
155 Mepexon — (ypoeeHb 90 %)
Cm. Tabnuuy 9,
156 24,90 i ’ 10 Tabnmuy D.19 m
157 Mepexon . pucyHok D.31
-53,9
158 25,90 10
2851 2851
159 Mepexon —
-30,2
160 26,90 10
5787 5787
il Mepexon Temnepatypa _
162 27,90 7775 0 7775 0 oKpyXaroLewn 2
163 Mepexon SR —
5787 5787
164 26,90 10
-30,2
165 Mepexon —
2851 2851
166 25,90 10
-53,9
167 [Mepexon —
168 24_90 . 0 60 cw
a (ypoeeHb 90 %)
169 Mepexon — Cwm. Tabnuuy 9,
170 23,00 | -4319 4319 63,0 10 TEOUAL D15 b
a pucyHok D.31
171 Mepexon —
172 22,90 10
—7606 —7606
173 Mepexon —
174 21,90 7775 —7775 0 2
175 0 0 0 —
Konew A2 90 % (QllI, QIV) n A2 90 % (QIV, Qlll).
Mepexon OT UCMbITaHWIA NOA BHYTPEHHUM AaBNEHWEM K UCTILITAHWAM o4 HapyKHbIM JaBreHneM

D.6.4.8 YpoeHb 90 % TS-A npu Temnepatype okpysxatowein cpeael (Qll, Ql)

Kak nokasaHo Ha pucyHke D.32 v npueegeHo B Tabnuue D.39, TS-A npn CAL IV npogomkaeTca UcnbiTaHueM nog,
BHYTpeHHUM aaenexnvem. Ceputo Todek Harpy3sku QI/QIl ocywecTenaoT B HanpasneHun CW ans oueHKM 3aBUCUMOCTU OT
TpaekTopuun Harpy3ku Ha ypoeHe 90 %. B BonblUMHCTBE TOYEK BhlAepxKkM TpebyeTcs oueHKa repMeTuyHoOCTU. HacTosuwee
MCNbITaHWE MOXET ObITh BBINOMHEHO MPU YCTAHOBNEHHOW KaMepe Hapy»KHOTo AaBMNEHUS, MPWU 3TOM OLIEHKa repMETUYHOCTU
OCYLLeCTBNAEeTCH MeTOAOM BbISIBMEHUS yTeYeK Mo ypoBHKO Bodbl (cM. 5.8.1 1 pucyHok 14). OgHako Kamepy Hapy»HoOro
OaBNeHUA MOXHO ybpaTk, U B 3TOM Crny4Yae MOXET BbITb UCNONb30BaH OAWH U3 METOLOR BLIABNEHUS YTEYEK, NPUBELEHHBIX
B 5.7. PesynstaTMBHOE 3aBEpLUEHME KaXO0ro UCMbITAaHWSA BNAOTh A0 KOHLE AaHHOMO LMKIA UCTNBITaHWUIA NOATBEPKOAET CO-
oTBeTCTBMe ucnblTatensHoro obpasua ans CAL IV Ha ypoeHe 90 %.
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MpunoxeHHoe gaenexne P, MMa

FOCT ISO 13679—2023
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13344

O6uee ocesoe ycunue Fy, kH

1 — toukm TLE290; 2 — Toukn CEE?®; 3 — 90 % CEE?; 4 — kpueas 42

PucyHok D.32 — A2 90 % (QlI, Qll), TS-A atane! Harpy3kn 176—198

Tabnuya D.39 — YpoeeHb 90 % TS-A npu Temnepatype okpyxatowlen cpeapl (Qll, Ql)

Mpoponxenue TS-A npu CAL IV ¢ A% 90 % (Qll, Ql).
Cuctema BbifBNeHUs yTedek ana TS-A npu TemnepaType okpyatllen cpeibl
Harpyaka ot Bpewms
Ha?gigkn Har-lr;g‘;:lj LP ycafll.l;:fiH CEEL' Harpyso4Horo ,ﬂalla\;lsgwe, Temnei[():aTypa, BbIOEPMHKM, HanpaeneHue
’ ycTpoucTea, kH MWH
176 0 0 0 —
17t 21,90 2
178 Mepexon 7775 0 -7775 0 —
179 20,90 24
180 Mepexon —7402 —
-7402
181 19,90 —6477 10
921 245
182 Mepexon -5307 —
-6228
183 18,90 -4319 60
1908 50,8 cW
184 Mepexon —2829 —
—4737 TemnepaTypa (ypoBeHb 90 %)
185 17,90 2157 OKpYyKaloLLEein 10 Cm. Tabnuuy 9,
2580 68,5 cpefs Tabnuuy D.19u
186 Mepexon —454 o — pucyHok D.32
187 16,90 0 10
3029 80,6
188 Mepexon 3029 —
189 15,90 3336 3336 0 88,7 10
190 Mepexon 2922 —
2922 77,7
191 14,90 6908 60
3986
192 Mepexon 6534 —
2544 [y
193 13,90 7775 10
5227
194 Mepexon 6499 1272 33.8 —
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OkoHYaHue mabnuusi D.39

Mponomxerue TS-A npu CAL IV ¢ A% 90 % (QIl, Ql).
CucTtema BoifBneHus ytedek ans TS-A npu Temneparype okpyxxarwllien cpeib

3ran Touka Obuwee CEPL, Hl-z:\?;;srgg:i::o [asnexue, Temnecpa*fypa, Bb?qpe?::'% Hanpaeneue
Harpysku | Harpysku LP | ycunue, kH kH ycTporicTaa, kH MMa Cc ALk
195 12,90 7775 1272 33,8 10
6499 CW
196 Mepexopq 6499 Temnepatypa — (ypoeeHs 90 %)
OKpyKatoLen Cwm. Tabrnmuy 9,
197 10,90 7775 0 7775 0 cpenpl 2 Tabnuyy D.19 1
pucyHok D.32
198 0 0 0 —

Konew, TS-A Ha ypoBHe 90 %

2 T. K. B 4@aHHOW TOYKE Harpy3ku gaBfieHWe OTCYTCTBYET, BPeMS BblOepKKM yMeHbweHo ¢ 10 4o 2 MUH.

D.6.4.9 YpoeeHb 95 % TS-A npu Temnepatype okpyxatoLen cpeapl (Ql, Qll)

[ns nogTBEpKAEHWA IKCNNYyaTaLUMOHHBIX XapakTepucTUK pe3bboBbix coeguHeHuid Ha ypoBHe 95 % TS-Anpu CAL IV
NpoaomKaeTcs UCNbITaHMEM NO4 BHYTPEHHUM AaBNeHUeM, Kak nokaszaHo Ha pucyHke D.33 v npueegeHo B Tabnuue D.40.
Ceputo Touek Harpyaku QI/QIl BeinonHsoT B HanpaeneHun CCW Ha ypoeHe 95 %. B GonbluvHCTBE TOYEK BLIAEPHKKA Tpe-
ByeTcs oLeHKa repMeTUYHOCTKW. HacToslee ucnbiTaHne MOXET BbiTh BbINOMHEHO NPW YCTAHOBIEHHOW KaMepe Hapy»KHOro
AaBMNeHWs, NPY 9TOM OLEHKY repMETUYHOCTI OCYLLECTBMAIT METOAOM BhIABMNEHWA YTEYEK MO YPOBHIO BoAdb! (cM. 5.8.1 1
pucyHok 14). OgHako kamepy Hapy:KHOro JaBfieHUss MOXHO ybpaTk, U B 3TOM cry4yae MOXeT ObITb MCNOMb30BaH OAWH U3
METOAOB BbISIBNEHUS YTEYEK, NPUBEAEHHBIX B 5.7.

174

MpunoxexHoe aasnexHue P, MlMa

110,3
96,5 ~14,95
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13,95
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= |1
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13.8 20,95/ P
] 0 { : !
0 21,954 & 410,95
-13344 -8896 -4448 0 4448 8896

13344

O6wwee ocesoe ycunue F,, kH

1 — Toukn TLE®95; 2 — toukm CEE?; 3 — 95 % CEE?; 4 — kpueasn 42

PucyHok D.33 — A2 95 % (QI, Qll), TS-A atansl Harpy3sku 199—221
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Tabnuya D.40 — YpoeeHb 95 % TS-A npu Temnepatype okpyxatowen cpeabl (Ql, Qll)

MpononxeHne TS-Ac A? 95 % (Ql, Qll).
Cuctema BbisiBneHus yTedek aonA TS-A npu TemnepaType okpyxatoLlein cpegsl
31an Touka Obuwee Harpyaka ot Bpems
Harpy- Harpysku ycunue, CEEL’ Harpl;gO‘-iHDFO ,D,aijrﬁHme, TeMneD;::aTypa, Bbl,qpepx(m, Hanpaenexue
3KW LP KH K ycTponcTea, kH s MUH
199 0 0 0 —
200 10,95 7775 0 7715 0 2
201 Mepexon 6321 -
6321
202 12,95 7775 10
1455 38,6
203 Mepexon 6321 —
4866
204 13,95 7775 10
2909 7,3
205 Mepexon 6623 —
3714
206 14,95 6908 10
3194 84.9
207 Mepexon 3194 0 -
208 15,95 3523 3523 93,6 10
0
209 | MNepexon | 3198 — CCw
3198 85,0 Temneparypa (ypoBeHb 95 %)
210 16,95 0 OKpyKarLen 60 CwM. Tabnumuy 9,
-3198 cpeasl Tabnvuy D.16 n
211 Mepexon —445 — pucyHok D.33
2753 732
212 17,95 -2157 10
—4911
213 Mepexog | —2807 -
2104 55,9
214 18,95 -4319 10
—6423
215 Mepexon | —5253 —
1170 344
216 19,95 —6477 10
~7651
217 Mepexong | —7286 —
218 20,95 -7775 360 -8136 9,6 10
219 Mepexog | —7415 -
—7775
220 21,95 ~7775 2
0 0
221 0 0 0 —
KoHeu A2 95 % (Ql, Qll).
[Nepexon oT ucneiTaHui Nog BHYTPEHHWM OABMEHWEM K UCMNBITAHUSAM Mo HAapy»XHbIM AaBreHUeM

D.6.4.10 YpoeHb 95 % TS-A npu Temneparype okpy:xatowein cpegsl (Qlll, QIV u QIV, Qlll)

Kak nokasaHo Ha pucyHke D.34 v npuBegeHo B Tabnuue D.41, TS-A npun CAL IV npogomkaerca ucnoiTaHMem nog
HapyxHeiM gasreHuem. Ceputo Touek Harpyaku QIII/QIV ocywecTenawT cHayana B HanpasneHun CCW, a 3atem B Ha-
npasneHn CW (ona oueHKWM 3aBMCMMOCTW TPAEKTOPWUM Harpy3ku) Ha ypoBHe 95 %. B GonblunHCTBE TOYEK BblAEPKKU
TpebyeTca OueHKa repMeTUYHOCTU, KOTOPYH criefyeT NpOBOLAMTE NPW NOMOLUM METOAA BLIABMEHWA YTEYEK MO YPOBHIO
Bogbl (cM. 5.8.1 1 pucyHok 14).
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MpunoxeHHoe gaenexve P, MMNa
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O6uiee ocesoe ycunue F,, kH

1 — Toukm TLE®95; 2 — Toukn CEE®; 3 — 95 % CEE®; 4 — kpuBas 3%; 5 — kpuas 49; 6 — kpunBas 52
PucyHok D.34 — A2 95 % (Qlll, QIV) n A2 95 % (QIV, Qlll), TS-A atanb! Harpyaku 222—248

Ta6nuua D.41— YposeHb 95 % TS-A npu Temnepatype okpyxatwLlen cpeapl (Qlll, QIV 1 QlV, Qlll)

MpogomkeHue TS-A npu CAL IV ¢ A2 95 % (QIlI, QIV) u A2 95 % (QIV, Qlll).
Cwuctema BbiSiBNeHUs yTedek ans TS-A npu Temnepartype okpyXKarLllen cpedbl
Touka Obuwee Harpyaka ot
<ran Harpyskn | ycunue, CEEL; Harpyso4Horo fasnetue, Temne:paTypa, Bpemsa Hanpasnexune
Harpyaku LP «H kH ycTpoicTea, kH MMa C BbIAEPXKKNA, MUH
222 0 0 0 —
223 21,95 7775 7775 0 2
224 Mepexon —
-7606 ~7606
225 22,95 60
226 [Mepexon —
227 23,95 -4319 —4319 -63.,0 10 cCwW
228 |Mepexon — (ypoBeHb 95 %)
Cm. Tabnivuy 9,
229 24,95 0 0 10 Tabnuuy D.16 u
230 Mepexon B pucyHok D.34
-53,9 Temnepartypa
231 25,95 0 OoKpy>KatoLein 10
2851 2851 cpedsl
232 MNepexon —
-32.8
233 26,95 10
5787 5787
234 MNepexon —
235 27,95 TTthH 7775 -8,0 2
236 Mepexon —
5787 5787
237 | 26,95 10 Ccw
328 (ypoBeHb 95 %)
238 MNepexon — Cwm. Tabnmuy 9,
2851 2851 Tabnuuy D.16 u
239 25,95 R 10 pucyHoK D.34
240 MNepexon 0 0 —
176
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OkoHyaHue mabnuusr D.41

MpoponmxeHue TS-A npu CAL IV ¢ A? 95 % (QlII, QIV) n A% 95 % (QlV, Qlll).
Cuctema BbisiBNeHMA yTedek and TS-A npu Temneparype okpyxatLlen cpedsl

Touka Obuwee Harpyaka ot
Jran Harpysku | ycunue, CEPL, Harpy3o4Horo flaanaHie, TeMneraTypa, Bpeus Hanpaenexune
Harpyskum Lp WH kH ycTporcraa, kH MMa & BbIAEPXKKM, MUH
241 24 95 0 0 60
242 Mepexon —
243 23,95 -4319 -4319 -63,0 10
Cw
244 Mepexon Temnepatypa e (ypoBeHs 95 %)
0 OKpy>KaroLen Cwm. Tabnnuy 9,
245 22,95 cpeqsbl 10 Tabnvyy D.16 u
~7606 ~7606 pucyHok D.34
246 Mepexon —
247 21,95 —7775 7775 0 2
248 0 0 0 —

Kowew, A2 95 % (Qlll, QIV) u A2 95 % (QIV, Qlll).
I'Iepexo,q OT UCMbITAHUIA nog HapyHbiM gaBneHnem K UCNblTaHWAM nofd BHYTPEHHWM JaBleHneM

D.6.4.11 YpoeHb 95 % TS-A npu TemnepaTtype okpy:;xatowwen cpeabl (Qll, Ql)

Kak nokasaHo Ha pucyHke D.35 n npueefeHo B Tabnuue D.42, TS-A npu CAL |V 3akaH4MBaeTCca UCnbITaHWeM nog,
BHYTPEHHUM aaeneHnem. Ceputo Todek Harpy3ku QI/QIl BeinonHawT B HanpaeneHun CW, 4To no3BonseT OLUeHUTL 3aBu-
CUMOCTB OT TPaeKTopuK Harpy3ku Ha ypoBHe 95 %. B BOMbLUMHCTBO TOYEK BbIAEPXKM TpebyeTca OLeHKa repMeTUYHOCTH.
HacTosllee ncnbiTaHne MOXET ObiTb BLINOMHEHO NPW YCTAHOBMEHHOW KaMepe HapyXHOro OaBMneHwus, Mpu 3TOM OLEHKY
repMeTM4yHOCTW MPOBOAST METOOOM BbISBMEHMA YTeYeK No YPOBHK Bodbl (cM. 5.8.1 1 pucyHok 14). OgHako kamepy Ha-
PYXHOTO OaBMNeHUs MOXHO ybpaTk, U B 3TOM cry4Yae MoxeT ObiTb UCMOMb30BaH OAWMH U3 METOLOB BLIABMEHUS YTEYEK,
npuBeaeHHbIX B 5.7.

MpunoxeHHoe naenexuve P, MlMa
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O6uwee ocesoe ycunue F , kH
1 — Tovkm TLE295; 2 — Toukn CEE?; 3 — 95 % CEE?; 4 — kpueas 42
PucyHok D.35 — A2 95 % (Ql, Qll), TS-A atankl Harpysku 249—271
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Tabnuua D.42 — YposeHb 95 % TS-A npu Temneparype okpyxawluen cpeapl (Qll, Ql)

Mpopnonxerne TS-A npu CAL IV ¢ A2 95 % (QII, QI).
Cunctema BbifBneHus yTedek ans TS-A npu Temnepartype okpyXalllei cpeibl
Obuwee Harpyaka ot Bpems
Sran Tevie Lp | Yennwe, CESL' Harpyso4Horo ,El,asli\?;Hme, Temnepatypa, °C | BblgepKu, Hanpaenexuve
HalPyki' | Helrigyaki kH . ycTponcTea, kH b MUH
249 0 0 0 —
0 0
250 21,95 7775 2
7775
251 Mepexoq -7415 —
252 20,95 7775 360 -8136 9,6 10
253 Mepexon -7286 —
-7651
254 19,95 —-6477 10
1170 31,1
255 Mepexopn -5253 —
-6423
256 18,95 -4319 60
2104 55,9
257 Mepexon -2807 —
—-4911
258 17,95 -2157 10
27h3 132 cwW
259 Mepexop, —445 —
-3198 Temnepatypa (ypoBeHb 95 %)
260 16,95 0 OKpy>KatoLLen 10 Cm. Tabnuuy 9,
3198 85,0 cpeael Tabnuuy D.16 n
261 Mepexon, 3198 0 — pucyHok D.35
262 15,95 3523 3523 93,6 10
0
263 Mepexop, 3194 —
3194 84,9
264 14,95 6908 60
3714
265 Mepexopq, 6623 —
2909 773
266 13,95 TTT5 10
4866
267 Mepexopn, 6321 —
1455 38,6
268 12,95 7775 10
6321
269 Mepexog, 6321 —
270 10,95 7775 0 7775 0 2
271 0 0 0 —
Koneu TS-A npu CAL IV

D.7 Npouve npumepsl

D.7.1 O6wue nonoxeHus

[nst MogennpoBaHUA KOHKPETHbLIX CUTYaUWUid, KOTOpPble MOTYT BO3HWKHYTb Ha NPaKTUKe, B HACTOSLLEM NyHKTe Nnpea-
CTaBneHbl 4ONONHUTENbHbIE NPUMEpPBLI pacyeTa aTanoHHLIX KPMBbLIX MCTbITaTenbHOro obpasua Tena Tpybel, Tovek CEE un
Touyek Harpy3ku TLE, OCHOBaHHLIX HA pasnMyHbIX NapamMeTpax Tpyobl U pe3sboBoro coeavHeHWs.

D.7.2 O6wee coeguHeHue ¢ pe3abbon u mydTon T&C HapyxHbIM gnameTpom 139,7 MM, TONWKWHOW CTEHKN
17,45 MM, rpynnbl npo4yHocTH T-95

D.7.2.1 OBwwme nonoxeHus

B HacToswem pasnene npuBeAeHbl BXOAHbIE NapameTpbl AM8 ONpenerneHvsa 3TanoHbIX KPYBLIX MCMbITATensHOro
obpasua Tena Tpy6el, CEE u Toduek CEE, a takke TLE u Touek Harpy3ku TLE ansa yenoeHoro coeauHeHus T&C (139,7 mm;
17,45 mm, rpynna npoyHocTy T-95) npu TemnepaType OKpy»Katollen cpedbl. B gaHHOM npuMepe ucnonb3oBaH cTaHaapT-
HbIA Knacc gaeneHus cmaTtus no API. MNpeanonaraetcs, 4to peabboBoe coeguHeHne sinaeTtca 0bwmm coeguHeHnem T&C
C BHYTPEHHUM YNNOTHEHWEM METaNMN-MeTann 1 ¢ 3anneyrMkomM Ans nepeaadv KpyTALEero MoMeHTa.
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D.7.2.2 3T1anoHHbIe KpUBbIE UCNbITaTENLHOMO obpasua Tena Tpybbl
OTanoHble KpvBbie Tena TpyObl Mpy TeMNepaType OKpyatoLei cpedbl paccyMTaHbl B cOOTBeTCTBUM ¢ D.4 Ha oc-

HOBE BXOAHbIX MapamMeTpoB Tena Tpybel, NpueeAeHHbIX B Tabnuue D.43. MNonyyYeHHbIe 3TanoHHbIE KPUBLIE NPeACTaBnNeHs
Ha pucyHke D.36.

Tabnuya D.43 — lNpumep napameTpoB Tena Tpybbl, NCNOML3YEMbIX AMS pacydeTa 3TanoOHHbLIX KPUBLIX NpU TeMnepa-
Type okpyxaiowen cpegpl

HoMWHanNeHbIW HApyXHBIA | HoMWHanbHas TonwuHa

anamerp CTEHKU SMYS | DBVQ | frin | ravg ‘ AMYS?
139,7 MM | 17,45 um | 655 MMa | 140,74 mm | 16,05 MM | 17,27 mm | 707 MMa

MpunoxeHHoe gaeneHue P, MMNa

208,8

f-—
137,9 B i W
) — —_— N

e S \
~.
-~
68,9 /’ ‘\ \\

-6672 -4448 -2224 0 2224 6672
Obuiee ocesoe ycunue F, kH

1 — Kkpueas 19; 2 — kpusan 22; 3 — kpueas 42; 4 — kpueas 59

PucyHok D.36 — 3TanoHHble KpuBLIE UCNbITaTENBHOIO obpa3sua Tena Tpybsl (KpuBblie 18, 28 48y 58)

Ha pucyHke D.36 KpuBble HOMUHAMNBLHOTO AaBneHus cMaTua no AP| 1 hakTudeckoro gaeneHusa cmatua no API (kpu-
Bble 22 1 52) B HeKoTOpbIX 0BnacTsax avarpammbl npesiwakoT 100 % VME. 3TOT pUck Yalle BCEro BO3HWUKAET NpK pacyete
JaBreHusa cMATUA Mo npegeny Tekydectn Ana Tpy6 no dpopmyne (35). Cnegyet cobniogate 0CTOPOXKHOCTE AN1A obecneve-
HWUSA TOro, YTOBLI TOYKKM Harpy3ku He NPeBbIWany 3agaHHyo BenuyuHy B npoueHTax ot VME.

D.7.2.3 CEE2n TLE®

[Mpwn pazpaboTtke CEE wu3rotoBuTens orpaHuymMn cxatue BepTukanbHelM ceveHuem B Qll u Qlll gna npepotepa-
weHnsa fdedopMauun 3annedmka pess0oBoro coequHeHus, nepejalowero KpyTawmii MomeHT. Mcxogsa ns daktmyeckux
pa3mepoB pe3bboBOro coegvHeHua 1 Npegena TeKy4yecTu Mateprana cxatue orpaduyeHo go 60 % oT pakTuyecko npod-
HOCTW UCTbITaTensHOro 06pasua Tena Tpy6el NPy CKUMAIOLWEN Harpy3Kke £, OAHAKO MPOYHOCTL NPU PACTANKEHUN OCTaEeTCA
pasHoit 100 % OT hakTU4eckon NPOYHOCTM Tena TpyBbl NPW pacTArMBalLLei Harpyske F.

[MoaTtomy gns gaHHoro npumepa:

- CEE2t = Ap - AMYS?2 = 6699,66 - 707/1000 = 4733 kH;

- CEEFPc=-60%" A, AMYS? = — 60 % - 6699,66 - 707= —2842 kH.

Inga BHyTpeHHero Aaenenus p; CEE? onpenenena kak 100 % ot kpuBoi chaktudeckoro VME ncnbitatensHoro o6-
pasua Tena TpyGel (kpueas 47) npu Harpyakax mexgy CEE? ¢ v CEE? t. [ina HapysHoro aaenenus p, CEE onpefenera kak
100 % OT HanMeHbLLER U3 OBYX KPUBLIX: KpUBOI haktndeckoro VME wenbitatensHoro oBGpasua Tena tpybel (kpueas 42)
1 KpUBOW chakTu4yeckoro aaenexus cmatus no API (kpueas 52) npu Harpyakax mexay CEE® ¢ u CEE® t. [ocKonbKy TOYKK
CEE ocHoBaHbl Ha hakTuyeckux pasmepax pesbboBoro coeguHeHus 1 npeaene TeKy4ecT Matepvana, Ans ToMek Harpys-
kum TLE® ucnonb3oBanock OBYXOCHOE MacliTabupoBaHue. B Tabnuue D.44 npuBeneHsl NonyYeHHble Touk CEE? U TOYKM
Harpyakm TLE? npu TeMnepaType okpyxatoLlein cpeabl, a Ha pucyHke D.37 npeacraeneHsl Toukm CEE? u TLE®
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Tatnuua D.44 — Todku CEE? v TOYKM NPUNOXeHUs Harpysku TLE?

O6nacTb oueHku pe3bboBoro coeanHeHus (CEE) ObnacTtb UcneiTarenbHbix Harpy3ok (TLE)
H;—?;y'(siu Ocesas Touka F,, kH Touka nasnﬁnﬁgﬂ p;vnn p, Ocesg: iﬁmnme Harpyaxjﬂr;og{:qaaﬁ'l:mem P
1,80 4733 101,5 0
2,80 27,5
He npumenseTca He npumensetca 3172
3,80 55,1
4,80 3963 137,7 110,2
5,80 1459 164,8 1170 131,9
6,80 0 156,0 0 124,8
7,80 —1775 126,8 101,4
8,80 He npumeHseTca He npumeHseTca -1419 50,7
9,80 —2842 0 0
10,95 4733 101,5
11,95 27,9
He npumeHseTca He npumeHseTca 4261

12,95 55,7
13,95 4484 17,4 11,5
14,95 3986 137,1 3790 130,2
15,95 1459 164,8 1388 156,6
16,95 0 156,0 0 148,2
17,95 -747 146,2 -712 138,9
18,95 -1495 132,8 -1419 126,2
19,95 —2242 115,4 -2131 109,6
20,95 —2691 102,7 97.5
21,95 —2842 0 —-2558 0
22,95 —2691 -164.,9

-144.6
23,95 —1495 -159,9 -1419
24,95 0 -142,8 0 -135,7
25,95 1646 -111,4 1561 -105,8
26,95 3341 -62,7 3172 -59,6
27,95 4484 -14,0 -13,3
10,90 0 0
11,90 4261 22,8

4733

12,80 101,5 45,7
13,90 91,3
14,90 4208 129,6 3790 116,6
15,90 1459 164,8 1312 148,3
16,90 0 156,0 0 140,4
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OkoHyaHue mabnuusl D.44

FOCT ISO 13679—2023

QObnacTtb oueHkM peabbosoro coeguHeHuns (CEE) ObnacTb ucnelTateneHblx Harpyaok (TLE)
H;S;yl(ain Ocesas Touka F,, kH Touka naanﬁﬁgﬂ P vnv p,. Ocea;_): zﬁmnwe Harpyax:nl'lldogo,.uinaggﬂmem p;
17,90 —787 145,5 -712 131,0
18,90 -1579 131,1 -1419 118,0
19,90 —2366 1121 -2131 100,9
20,90 98,0 88,2
21,90 —2842 0 —2558 0
22,90 -164,9
-143,2
23,90 -1579 -160,6 -1419
24,90 0 -142,8 0 -128,5
25,90 1735 -109,2 1561 -98,3
26,90 3523 -56,0 3172 -50,4
27,90 4733 0 4261 5
28,90 2753
29,90 2963 233
He npumeHseTcs He npumeHsieTcs

30,90 1170 116,6
31,90 343 23.3

MpunoxeHHoe aaeneHue P, MMa 4

206,8 —

§\
137,9 6 5 \
68,9 2 - i
oL g Ey/ Yy
VA
-68,9 %ﬂl\- \
-137,9 S T 2
-206,8
-6672 -4448 -2224 0 2224 4448 6672

O6wwee ocesoe ycunue F,, kH

1 — CEE®; 2 — Ttoukn CEE?; 3 — Toukm TLE®80; 4 — Toukm TLE295; 5 — Toukn TLEA90; 6 — kpueas 19; 7 — kpusas 29;
8 — kpueas 42; 9 — kpusasn 52

PucyHok D.37 — Toukn CEE? 1 Touku Harpy3skm TLE?

D.7.3 Ob6Lwee paBHoONpoxoaHoe coefgvHeHUe anameTpom 473,08 mm, TonwmnHon cteHkn 11,05 mm, rpynnei

npo4yHocTu L8O

D.7.3.1 Obwume nonoxeHus

B HacTosLLEM MYHKTE NPUBEAEHLI BXOAHbLIE NAPaMeTpbl ANA ONpeaeneHns 3TanoHHbIX KPUBbLIX UCTBITAaTeNsHOro o6-
pasua Tena Tpybel, CEE v Todek CEE, TLE v To4ek Harpyaku TLE Oons ycnoBHOro paBHOMPOXOAHOMO COeQWHEHUA gMame-
TpoMm 473,08 mm, TonwmHOM cTeHku 11,05 mm, rpynnel npodHocT L80 npu TemnepaType okpy:Kawwen cpedbl. B gaHHoM
npuMepe MCnonb3oBaH CTaHAAPTHLIM Knacc AarneHus cmsTtus no API. MNpegnonaraeTcs, 4To paccMaTpuBaeMoe pesb-
OoBoe coeavHeHve ABMAeTCA 00LWKMM paBHOMNPOXOAHLIM COEAVHEHUEM C BHYTPEHHWUM YMMOTHEHWEM MeTann-meTann u
BHELLHMM 3anne4YvKkoM Ond nepesaqy KpyTALEro MOMeHTa.
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D.7.3.2 3TanoHHbIe KpUBbLIE UCNbITaTensLHoro obpasua Tena Tpyobl

OTanoHHbIe KpMBbIe Tena Tpybbl Npy TEMMNepaType OKpYyXaloLen cpefbl paccyutaHsl B cooTBeTcTBAn ¢ D.2 ¢ yye-
TOM BXOOHLIX NapaMeTpoB TpyObl, npvBeaeHHbIX B Tabnuue D.45. MNMonyyeHHble 3TanoOHHLIE KPMBLIE NPeACTaBMeHbl Ha
pucyHke D.38.

Tabnuua D.45 — lNpumep napameTpoB Tpybbl, MCnone3yeMbiX ONS pacydeTa 3TanoHHbIX KPUBLIX MpU TEMNepatype
OKpy:KatoLeln cpegpl

HOMMH?ﬂbeM HomuHansHas SMYS D ¢ ¢ AMYS2
HapyXHbiM AuamMeTp TONWMHA CTEHKWN avg min avg
473,08 mm 11,05 MM 552 MMa 476,63 MM 10,16 Mm 10,97 Mmm 603 MMNa

MpunoxeHHoe gaeneHve P, Mla

34,5
3 1

276 — S—

[ ————— ]

20,7 \ % - <IN\
) - o= \

= \

13,8 -
o 2 4
v 7

6,9

‘ Pt /

NI
\\-...

-6,9

[4

[ i 2

-13,8 \ \ -
- L
20,7 Q"“‘ — &/
——————— =

-27,6 P —— e
-34,5
-13344 -8896 -4448 0 4448 8896 13344

Obuwee oceroe ycunve Fy, kH
1 — kpueas 12; 2 — kpuean 22; 3 — kpueasa 42; 4 — kpueas 52

PucyHok D.38 — 3TanoHHble XapakTepucTUKK UCTbITaTenbHoro o6pasua Tena Tpybbl (kpusbie 12, 23, 48 y 57)

D.7.3.3 CEE2n TLE?®

MockonbKy AaHHOE YyCrOBHOE paBHOMNPOXoAHOE pe3bboBoe coeAnHEHME 3a4ULLEHO NOA TOMLLMHY CTEHKK Tena Tpy-
6bl, peabboBoe coeanHeHne adhdekTveHO He Ha 100 % no oTHoweHuto K Teny Tpybel. HOMUHaneHbIE aKcnnyaTaunoHHbIe
XapakTepucTMkM pe3bb0oBOro CoequHEHNss OCHOBaHbI HA MUHUMANbHbIX 3KCMNyaTauMOHHbIX XapakTepucTvkax Tpybel no
API, yctaHoBneHHbix ISO/TR 10400:2018. NaroToBMTENb NPedoCcTaBnaeT HOMUHaIbHbLIE 3HAYEHMA PacTAKEHNS, CKaTUA,
BHYTPEHHErO U Hapy>HOro AasneHusa pe3sboBoro coeguHenns (cMm. Tabnuuy D.46), ucxoos w3 paamepos Tpybbl U npene-
na TEKYYeCTH, CMOMNb3yeMbIX ANs onpefeneHna KpuBbiX HoMUHansHoro VME 1 HOMMHaNbLHOro gaeneHus cmaTus no API
(kpuBas 12 1 kpueaa 29).

Tabnuuya D.46 — HomuHansHaa CEE

OpaHoocHoe OpgHoocHoe OpHoocHoe BHYTpeHHee OpHoocHoe HapyHoe

Napametp pacTshkeHue cxkartve [aBneHue LasneHue
Touka CEE 10,90 21,90 6,80, 16,90, 16,95 24,90, 24,95
HomuHaneHas Tpyba 8848 kH —8848 kH

22,5MlMa —4.3 MIMa

HomuHaneHoe coeguHeHne 5485 kH -3363 kH
HomuHanbHble akcnnyaTauu- 62 % 38 9% 100 % 100 %
OHHble XapaKTepUCTUKN

[Mpy 3TOM YCMOBHLIA M3rOTOBUTENL MPEQYCMOTPEN, YTO (hakTUYecKne XapakTepuUCTUKU pe3bBOoBOro coeduHeHus
3aBUCAT OT hakTUYECKMX pa3MepoB pe3bBoBoro coeanHeHWs U MPOYHOCTM MaTepuana. HekoTopbie BO3MOXHbIE pacyeThl
BKIIOYAKOT CriegyroLlee:

a) thakTyeckoe cpefHee 3HaYeHMEe HapyxHoro avameTpa TpyObl BoMblle HOMWHAMBLHOMO HapyXXHOMo AWameTpa
Tpybbl. B peaynstate TonwmuHa MydTel MOXET BbiTb BONbLUE HOMWHANBHOW, YTO MOXET N3MEHWUTL (DaKTUYECKOE 3HaYEeHKNEe
pacTsXeHUa MydThbl;
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b) cpenHwin BHYTpeHHWIA OuameTp Tpybbl Bonblle HOMWHANBLHOIO BHYTPEHHero gvametpa Tpyoul. B pesyneraTte
TOMWMHA HUMNENBHOMO KOHUA MOXET ObiTh MEHBLUE HOMUHAMBHOW, YTO MOXET M3MEHWTE dhakTUYecKkoe 3HavYeHwe pac-
TSKEHMA HUNNENbHOTO KOHLE;

C) cpegdHee 3Ha4YeHWe Hapy»KHOro guameTtpa Tpy0Obl 6onbLlle HOMUHANEHOIO HApYXXHOro AuameTpa TpyOel. B pesynb-
Tate BHELIHWIA 3annevyuk Ans nepegaqy KpyTALWEero MOMeHTa MOXeT BbiTe BonbLUe HOMWUHAMBHOIO, YTO MOXET U3MEHUTb
dakTu4ecKoe 3Ha4YeHne CKaTus;

d) pasmepbl W Npefen TEKy4ecTW, yKasaHHble B KayecTBe BXOAHbIX NapameTpoB hakTuyeckol TpyObl, NPUBOAAT
K U3MEHEeHU0 HOMWHAMbBLHOMo AaBneHns B Tpybe; ogHako pasmepHble dakTopkl He BNWSIOT TakuM e 0b6pa3om Ha HoMU-
HanbHble NapaMeTpel pe3bboBbIX COeAUMHEHWIA, YTO MO OTHOWEHWIO K dakTudeckoMy obpasuy Morno 6bl MPUBECTU K 13-
MeHEeHW0 hakTUHECKOro BHYTPEHHEro AaBneHns 1 hakTMYECKOro Hapy>KHOro AaBNEeHWs.

Mocne paccmoTpeHus hakTUYecKMx pasMepoB pe3bboBbIX COedMHEHWUIA MPOYHOCTL NMPW PACTSKEeHUW YMEeHbLIMach
[0 60 % oT (hakTMYeckon NPOMHOCTM Tena TPyBbl F, 0AHAKO NPOYHOCTL MPU CxaThK yBenuueHa ao 40 % ot dakTude-
CKOW MpoYHOCTK Tena Tpy6bl F.. Hu cuna BHYTpeHHero AaBneHns, HU cura HapyXHoro AaBneHua NMHEAHO He 3aBUCAT
OT hakKTUYEeCKOW NPOYHOCTU UCMbITaTensHoro obpasua Tena Tpybbl. 3akasuuky coobllarT yHKUWMK Ana onpeneneHus
CWNbl BHYTPEHHETO AABNEHUS U CUIMbl HAPY)KHOTO AaBNeHusl Ha OCHOBE haKTUYeCKUX pa3MepoB TPyObl, 04HAKo MeToaWKa
pa3paboTkn aTUX pacveToB HaxooWTcs 3a npegenamu obnacTu npMMeHeHus HacTosiLero ctaHgaprta. B pesynerate Bo
n3bexxaHme HeACHOCTEeW AaHHas MeToguKka B HACToALWEM cTaHgapTe He npusedeHa. YenosHble Todkn CEE, otHocAwmeca
K HOMWHaIbHbBIM 3Ha4YeHUsAM pe3bboBOro coeduHeHUs, NpueedeHbl B Tabnuue D.47, a Ha pucyHke D.39 npecraeneHa
nonHas gnarpamma CEE.

Ta6nuya D.47 — ®aktuyeckas CEE?

Touku CEE 10,90 21,90 6,80, 16,90, 16,95 24,90, 24,95
dakTnuyeckas Tpyba 9684 kH 9684 kH 25,7 MlMa —4.1 MIMa
dakTnyeckoe pe3bboBoe coeguHeHne 5809 kH -3874 kH 24,6 Mla -4,3 MlMa
daktuueckas adppeKkTMBHOCTL 60 % 40 % 96 % 105 %
MpumedvaHne — PakTudeckoe gaBneHuwe cmatva obpasua no APl (4,1 Mla) MeHblle HOMWHaNbLHOrO AaB-

nenns cmatua no API (4,3 MlMa); gaHHaa BEpOATHOCTb 4acTO NpUcyLla B OTHOWEHUKM TpyO, ucnonbaytowmx dopmyny
[OaBMNEHWA YNPYroro CMATHA.

MpunoxeHHoe gaenexHue P, Mla

34,5

276 2 e

20,7 / //"""— A \\

-
13,8 = 4 / . \ )
\ = 1 5 | 1)

R ol i 4
62 \ /f—\-—--—--m-_-.—.u—-——ﬂ{—--‘-,////

5, ; o

13,8 )(!\ ”’}//

-20,7 AN ___&/

27,6 \M—::-__"—_—:*""

-34,5

-13344 -8896 4448 0 4448 8896 13344

O6uwwee ocesoe ycunue F,, kH

1— CEE?; 2 — kpueas 12; 3 — kpusagn 29; 4 — kpusas 42; 5 — kpueas 52

PucyHok D.39 — CEE® vcnbiTaTenbHoro obpasua
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MpunoxeHue E
(cnpaBo4Hoe)

OHPGREHEHME AWana3oHa Harpy3ok, codgaBaeMbiX HAarpy3odyHbIM yCTpOFICTBOM

[pyn npegnono:eHun Toro, YTo Harpy3odHoe yctponcteo Ha 2000 kH otkanubposaHo B gnanasoHe or 100 go
2000 kH, B Tabnuue E.1 npuBeneHsbl cpeaHve 3Ha4eHWs 3a ABa Npoxoga M MpPoLEHTHas NorpellHoCTs ONpeaeneHns Ha-
rpY30K, CO3aaBaeMblX Harpy3o4HbIM YCTPOMCTBOM, MO NokasaHWaM nprubopa.

Tabnuua E.1— TunuyHble pe3ynetaTtel onpedeneHns AuanasoHa Harpysok, co3gaBaeMblX Harpy304HbIM YCTPONCTBOM
(ot 100 go 2000 kH)

:2;2;;:3:3 dakTnyeckas I'Iorpechgcn. I'IorpeLuHoumb
HismBops, kH Harpyska, kH namepeHui, kH namepeHui, %

105,0 100,0 5,0 4,76

201,0 200,0 1,0 0,50

400,5 400,0 0,5 0,12

599.0 600,0 -1,0 -0,17

7975 800,0 -2,5 0,31
Mosbilere 999,5 1000,0 -0,5 0,05

Harpysku

1201,5 1200,0 1,5 0,12

1404,0 1400,0 4,0 0,28

1606,0 1600,0 6,0 0,37

1797.0 1800,0 -3,0 -0,17

1991,0
Mpoxon 2000,0 -9,0 -0,45
Kannbposku 1 1991,0

1798,0 1800,0 -2,0 -0,1

1605,0 1600,0 5,0 0,31

1403,0 1400,0 3,0 0,21

1201,0 1200,0 0,08

nsg;’g’;;:re 1001,0 1000,0 10 0,10

799,0 800,0 -1,0 -0,13

601,0 600,0 1,0 0,17
399,0 400,0 -1,0 -0,25

201,0 200,0 1,0 0,50

104,0 100,0 4,0 3,85

104,0 100,0 4,0 3,85

202,0 200,0 2,0 0,50

MNpoxen [NoBbllEeHne 401,5 400,0 1,5 0,12
Kannbposkn 2 Harpysku 598.0 600.0 2.0 0,17
798,5 800,0 -1,5 0,31
999,1 1000,0 -0,9 -0,05
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OkoHyaHue mabnuuss E. 1

FOCT ISO 13679—2023

Hsrgzgka e dakTuyeckas MorpelwHocTs MorpelHocTb

TIOHe delisl Harpyska, kH namepeHun, kH namepeHu, %

npubopa, kH
1201,0 1200,0 1,0 0,12
1403,0 1400,0 3,0 0,28

(omsiuEtie 1605,0 1600,0 50 0,37
HarpysKku
1798,0 1800,0 -2,0 -0,17
1992,0 2000,0 -8,0 -0,45
1797,0 1800,0 -3,0 -0,11
1603,0 1600,0 3,0 0,31
Mpoxon
Kannbpoeku 2 1401,0 1400,0 1,0 0,21
1204,0 1200,0 4,0 0,08
MoHwieHMe 1003,0 1000,0 3,0 0,10
Harpysku
797,0 800,0 -3,0 -0,13
603,0 600,0 3,0 AT
400,5 400,0 -0,25
0,5

200,5 200,0 0,50
103,0 100,0 3,0 3,85

MpumevaHnme —lpuHarpyske 100 kKH npoueHTHas norpewHocTs npeBeiwaeT 1,0 %, NoaToMy Mcnonb3yembii
avanasoH Harpy3ok coctaenset ot 200 go 2000 kH.
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MpunoxeHue F
(cnpaBo4Hoe)

KOHTpOﬂb HOMeHKNnaTypbl NPOOYKUWN

F.1 OBwwne nonoxeHus

M3roToBUTENM 1 3aKa34MKKU NMPU OLEHKE KavyecTBa U3Oenuii MoryT MCMOoMNb30BaTh pe3yrbTaThl NONHOMACLUTABHbIX UC-
MbITAHWIA KOHCTPYKLMY pe3sb0BOro COEAMHEHWS, NPOBEAEHHLIX B COOTBETCTBUM ¢ TpeboBaHuamm ypoBHA CAL, 3agaHHoro
B HACTOALLEM CTaHAapTe, MyTeM 3KCTPaNonALUM/MHTEPMNONSALIMA MONYyYeHHLIX IKCMNYaTaLlMOHHBLIX XapakTepUCTUK Ha pas-
Hble D, D/t, rpynnel NpOYHOCTY U T. M. [1pr3HaHo, 4To nonHomacwTabHble CTEHAOBLIE UCMbITAHWA Pe3bBOBLIX COEOUHEHMIA
KaKaoro AnameTpa, Macchkl U rpynmnel NPOYHOCTM NPaKTUYECKM HE OCYLUECTBMMEI, U HEOOBXOOMMOCTE B HUX OTCYTCTBYET.
Kpome Toro, y pasHeix 3aKazquvMkoB MOryT ObiTh paanuyHbie BHYTPEHHWE HOPMATUBHBIE OKYMEHThI, MO3BONSOLLIME BbINOM-
HATb KOHTPOSb HOMEHKNaTYpbl NPOAYKLWK, MO3TOMY Neped Hayanom MChbiTaHWiA QOMKHO ObIiTb 4OCTUIHYTO COrnalleHme
MeXOy KoMnaHWel no npoekTUpPoBaHUO pe3blbl M 3aKazdnkoM. 3-3a orpaHUYeHunii, KacatLlwmMxca COOTHOLEHMIA CTOMKO-
CTUW K yTEYKaM 1 CBOWCTE pe3bBoBbIX CMa30oK, He4OCTaTO4HO NpU aTtTecTauuy pe3sboBbIX COBAMHEHWI NONAraTbCa TONLKO
Ha pacyeT, HanpUMep MEeTOO0M KOHEYHbIX aneMeHToB FEA.

B HacToswem npunoxeHuu copMynuMpoBaHbl 0OLWe MPUHLWMNLI KOHTPOMST HOMEHKNAaTypbl MPOayKUMKA NyTem
OueHK1 BONBLUONA rpynnbl pa3mMmepoB, Macchl U rpyMMbl NPOYHOCTA OOHOW KOHCTPYKUMK pe3bboBoro coeanHeHus npu npo-
BEeOEHWUW UCTIbITaHWI pe3bb0oBLIX COEAMHEHUIA, KONUMYECTBO KOTOPLIX COOTBETCTRYET TpeBOBaHNAM HacTodALLero ctaHgapTa
ans BelbpanHoro CAL. [laHHble UCMBITAHUS NPOBOAAT B COYETAHUU C cOKpalleHHbIM 0ObeMOM UCMbITaHU 0bpasLuoes, ¢
NpUMEHEHWEM aHanu3a unu 6e3 NpoeefeHNa UCMBITaHWA N0 COMMacoBaHWK MEXOY 3aKa34yuMKOM M KOMNaHWen no npoek-
TUPOBaHWIO pe3bbbl.

F.2 KoHTponb HOMeHKNaTypbl NpoayKUun

F.2.1 MpwuHuun

HomMeHknaTypa npoaykuumM BKIHOYAET COBOKYMHOCTb M3OEMWIA, CNPOEKTMPOBAHHLIX No obwum kputepuam. MNepe-
YyeHb 0OLLMX KpuTepueB npuBedeH B F.3. KoHTponb HOMeHKNATypbl NPOAYKLUMU MOXET OXBaTbiBaTb BECb AMana3oH pas-
MEpPOB W Macchbl M3OENU UMM MOXET BbITb OrpaHUYeH pasMepamm HacOCHO-KOMMPECCOpHbIX unu obcagHebix Tpy6 nubo
VHBIMW NapameTpamMu, YyCTaHOBMEHHBIMW KOMMaHWEN MO NPOEKTUPORAHWUIO Pe3bLOLI,

Ha pucyHkax F.1 n F.2 cxemaTu4yHO npuBeeHsl ABa npuMepa rpaduyeckoro npeacTaBneHus HOMEHKNaTypel Npo-
OYKLMN.

[MonHomacwTabHble NCNbITAHUA 4N WeCcT KoMBuHauui pasmepa/macckl Npy BeilbpaHHom CAL ¢ ucnonb3oBaHuem
npoueayp, paccMOTPEHHbIX B HACTOALWEM cTaHgapTe, NpuBeaeHsl Ha pucyHkax F.1 (npoHymepoeaHHble Kpyru) n F.2 (3a-
KpallueHHble Kpyri). MNonHomacluTabHble CTeHAOBLIE UCTIBITAHWA CriedyeT NPOBOAWTL HA TONCTOCTEHHOW M TOHKOCTEHHOW
Tpybax 1 Ha npenenbHLIX pasMmepax ¢ UCMNoNb30BaHMEM BbICOKOMNPOYHBIX MaTepuanoe (HanpvumMep, rpynn npodHocty P110
vmnu Q125 no MOCT 31446) ans obecnedeHns BEICOKOTO BHYTPEHHEro Aasrnenns B Todkax 1—=6. [lomonHuTensHo K nonHo-
MaclUTabHbIM UCMbITAHWAM 0718 KOHTPONSA XapakTepucTuk peasb0oBOro coeguHEHWs Ha MaTepnanax ¢ HU3KUM npeaenom
Teky4ecT (Hanpumep, rpynnbl npovHocT L8O no MOCT 31446) gomkHbl BbiTh BLIMOMHEHLI COKPaLLEHHbIE MCMbITAHMSA
obpasua B Toukax 1, 3 u 5 Ha pucyHke F.1.

F.2.2 3kcTpanonauua/vHTepnonayua

Ha pucyHke F.1 peaynbrathbl nofHoMaclwTabHbIX MCbITAHWIA Pe3bBOoBLIX COEANMHEHWUA (MPOHYMEPOBAaHHLIE KPYri)
0bobLaT KoMOMHaUUKM pasmepa/Macchl, NpolleLlline KOHTPOmb C NMOMOLLbI COKpaLUeHHbIX WCMbliTaHuii obpasua unu
aHanuaa (nycTble unv nepedvepkHyTble kpyru). OBnactv WHTEpnonsauMW OrpaHUYeHbl KOMOUHaLUaMU paszmepa/macchl
pe3bBb0BLIX COEAVHEHWIA, NOABEPrHYTLIX NMOMHOMACLITAOHBIM UCMBITAHUSAM, NPOLIEALMX KOHTPOMNbL NyTEM aHanuaa Uunm
COKpaLleHHOro ucnbiTaHua obpasua, ¥ NpAMbIMA AVHUAMK MEXY TOYKaMK MonHomaclTabHbIX WCMbITaHWA, 3akasduk
MOXeT NoTpeboBaTb NPoOBEAEHUA AONOSHUTENBHOMO UCMLITAHUS UMK aHanusa pe3sboBbiX coeanHeHA B 06nacTu uHTep-
nonauunn, obo3Ha4YeHHoN NycTbiM Kpyrom. Sliobele komBuHauum pasmepa/mMacchl, KOTOpble COOTBETCTBYIOT KPUTEPWUAM MPO-
EKTMPOBaHWA U KOTOPbIE HAXOOATCA B Mpedenax 3Toi obnactu, MOryT CHUTATLCH NMPOBEPEHHBIMU C MOMOLLBK KOHTPONSA
HOMEHKNATYpPbl NPOAYKLWN.

Ha pucyHke F.2 pesynbrathl nonHomacwtabHax ucneitaHuii pe3abboBbix coeauHEHWI (3aKkpalleHHble Kpyru) 06o06-
LaT KomBuHauum pasMmepa/Macckl, NPOLEALLNE KOHTPOIb C NMOMOLLBK COKPALLEHHbIX UCMbITAHWIA o6pasua (nycTon Kpyr
C undpon «1» B UeHTpe). Pe3bboBLIM coeanHeHNAM, 0603HAYEHHBIM TPEYTONbHUKOM, MOXET Kak TpeboBaTbCA, TaK U He
TpeboBaTbCA NPOBEAEHWE UCNBITAHUI UK aHanu3a. Pe3bboBbIM COeaMHEHNSAM, 0O03Ha4YEHHbLIM MYCTLIM KPYFOM C Lnd-
poi «2» B LEHTPe, MOryT BbITb BbINOMHEHbI UCMBITaHWUA ¢ ABYMS o6pasuamu BMecTo nornHomMacLutabHoro ucnbeitaHus CAL
Mpuy NOBbLILLEHUM MaKCUManbHOro pabovero 4aeneHus (3a CYET yBENUYEHWA rpynnbl MPOYHOCTY UMW TOMLMHBI CTEHKM UM
YMEHBLUEHWA AUameTpa).

TLE pe3bboBoro coegnHeHWUs, NOMyMEHHOr0 MHTEPMONAUWEeR, AomKHa BbITe OrpaHUyeHa 40 HAaMMEHBLLUIEN BENUYu-
Hbl, %. oT obnacty Tena Tpy6sl no Musecy (PBVME) nu6o CEE B 3aBMCMMOCTH OT TOTO, YTO NPMMEHUMO, W (UNK) AaBNEHUA
cmaTrsa no ISO/TR 10400:2018 B YeTbipex ToYKax B Kaxgon MHTeprnonMpoBaHHOW 06racTuy, B KOTOPbIX NPoWAeHsbl NOMHO-
MacwTabHele UCNbITAHWA (3aKpalleHHble KpYrn) koMBuHauuii pasmepa/Macchl, PopMUPYIOLLIUX OrpaHUYeHHY obnacTb.
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Knacc gaBneHmMs atux KomBuHauumii pasmepa/Maccsl, paclUMpeHHbIX MHTepnonauMen, JomkeH 6biTe He Bonblle aaene-
HWIA, NPOBEPEHHBIX BO BPEMS MOMHOMACLUTABHbIX UCMBITAHUIA NMOMHOCTLI0 UCMBLITAHHBLIX pe3bBoBLIX COEANHEHWN, ECNU HE
OyneT npoBeAeHO AONOMHUTENBHOE UCTLITAHUE, ONPEdeNEeHHOE 3aKasunKoM ANs NoATBEPKAEHUS NOBLILLIEHUS AABNEHUA.

B kawgom cryyae CKMOHHOCTL K 3aefaHuio pe3bboBbIX CO8AMHEHWI, NMOMYYEHHBIX MHTEPNONALUMER, OOMKHA ObITh
He Bbllle, YeM Y MCXOOHbIX pe3bboBbIX cOeqUHEHWA, NpoLlLedlWwMX nonHomaclwTabHble nenbiTaHua. OgHako ONns OUEeHKK
3aefaHns npu M3MeHeHMM XMMUYeCKoro coctasa MaTepvana MoxeT notpeboBatbca NpOBEeOEHNE UCMbITAHWA Ha CBUHYN-
BaHWe — pa3sBMHYMBAHWE, UMK MPW 3aMeHEe NPOTUBO3aaUPHOWM CMa3ku pe3bbbl cneayeT pacCMOTPETL BO3MOXKHOCTL MPo-
BEAEHWA UCMbITAHWIA HA CBUHYMBAHWE — Pa3BUHYMBAHWE W COKPALLIEHHOTO UCTbITaHWA obpasua.

F.2.3 Mpynnbl npoYyHOCTH

Pe3bboBble coegnHeHus, NpolueaLlne KOHTPOrb Ha MapTEHCUTHOW Hepxagetolen ctanu (Hanpumep. 13Cr), moryT
cHMTaTLCA NPOLUEALLIMMU KOHTPOMb Ha YrMepoaMCcTOi CTany TOM e NPOYHOCTM, a Takke Ha YrNepogucTol cTann MeHb-
Wwern npoyHocTK. Npu aTom 0BpaTHON CBSA3WM MOXET He BbiThb. Hanpumep, pesbboBoe coeguHeHve, npolleiliee KOHTPONb
Ha L80, He BygeT npusHaHo npowewumMm koHTpone Ha 13Cr80. MNpuunHamu ABMNAIOTCHA NOBLILEHWE CKMOHHOCTW K 3a-
enaHuio, pasHele cnocobbl 06paboTky NOBEPXHOCTY, U3MEHEHWE HEKOTOPLIMW KOMMaHUAMWU MO NMPOEKTUPOBAHUID pe3bbbl
npefernbHbIX OTKIOHEHWA ANnA ceoux uagenuii na 13Cr, n NoABNAETCHA pacxoXOeHue KPUBLIX 3aBUCMMOCTH AedhopmaLiiu
OT HanpsHKeHUs.

Pe3bboBble coefuMHeHWS, NpoLUeLlMe KOHTPOmb Ha BbICOKOMNErMpoBaHHbiX Matepuanax (22Cr n T. 4.), cHMTaroTed
NpoLeaWUMIN KOHTPOMNb Ha YrMepogucToi Mnv MapTEHCUTHOW HEpXKaBEeLWEN CTany TOW Ke MPOYHOCTU U MOryT BbiTh
MpU3HaHbl NPOLWEALIMMY KOHTPOMb Ha Matepuanax MeHblueld npodHocTu. [py 3Tom 0BpaTHOW CBS3W MOXET He BbiTb.
[Mpn M3MEHEHWWN BLICOKONErMPOBAaHHLIX MaTEPUAroB Ha YIMepoaUCTLIe rpynnbl NpodHocTk nNo API KomnaHuy no npoekTu-
poBaHuK pe3bbbl M 3aKazyMKy PEKOMEHOYETCS, Kak MUHUMYM, BbINOMHUTE NPOLeaypbl CBUHYMBAHNA — pa3BUHYMBAHWSA
ONd NOATBEPXKOEHWUSA TOr0, YTO OTCYTCTBYET YBENUYEHWE 3aedaHns peasbbl UK yNNOTHEHWA MeTann-MeTans, NoCKonbKy
BEPOATHO, 4YTO 0OpaboTKka NOBEPXHOCTU M3MEHUTCS.

Ecnu npu ucneiTaHnsix peabBoBbIX COEOUHEHUI C UCMONb30BaHUEM aHW30TPOMNHBLIX MaTEPUANoB NOATBEPKAEHO CO-
OTBETCTBME pPe3b00BOro CoeauHEHUss MakcumarnsHOMY Npedeny TEKyYecTu matepuana (B oTnu4Yve OT yKasaHHoro npege-
oM TEKYYECTU), TO Takas XKe NPoLEeHTHas BENWYMHA, NPU KOTOPOW AaHHOoe pe3bBoBoe coedVvHEHME MPOLLUMO UCMbITaHUE,
MOXET ObITb MPUMEHEeHa K M30TPOMHLIM MaTepuanam, a ecrnv NoATBEPXOEHO COOTBETCTBUE pe3bbOoBOro coeAMHEHUA MU-
HMMarnbHOMY Mpefeny TeKy4ecTW aHM3OTPOMHOro Marepuana, To pesynbTaTbl UCMbITaHUiA MOryT ObiTb Npeobpa3oBaHbl
O U30TPOMHOro MaTtepuana nyTeM YMHOXEHUs Ha OTHOLLUEHWEe MUHMMAMNbLHOIO Npefena TEeKYYecTM K MakcumansHOMY
npegeny TEKYy4ecTy.

F.2.4 Paazmepbl n macca

B tabnuue F.1 npuBefeHbl B Ka4yecTBe Npumepa pasmMepsbl, NoAnexalyve nonHoMaclTadbHeIM MCnblTaHWaM B COOT-
BETCTBMM CO CXEMOW, NpUBEAEeHHOW Ha pucyHke F.1.

Ona uenel vcnbiTaHMA HOMEHKNATypbl nNpodykuun pe3bboBoe coegvHeHue pasmepom 196,85 MM MoxeT 6biTb
paccMoTpeHo Kak ocobaa BecoBas kateropmsa pe3bboBbIX coegWHeHW pasmepom 193,68 mm; peabboBoe coeauHeHne
250,83 MM — kak ocobas BecoBas kaTeropus pe3bboBbIX COeANMHEHWA pa3dmepom 244,48 mMm, 1 pe3bboBoe coegMHeHue
346,08 MM — Kak ocobas BecoBas kaTeropus peanboBbIX coeguHeHuin paamepom 339,73 mm. [ipyrue ocobble BecoBble Ka-
Teropvn pe3pboBeIX coeguHeHWn HeoBX0AMMO COrMacoBLIBaTE C KOMMaHWEN N0 NPOEKTUPOBaHWID pe3bbbl U 3aKa34unKom.

F.2.5 Kputepuun npoekTUpoBaHUA

KomnaHusi No NpoekTUpoBaHMio pe3bbbl A0MKHA MMETb AOKYMEHTUPOBaHHbIE KPUTEPUU NPOEKTUPOBAHNUS U3OENUIA
ONA BCcell 3aaBNeHHON HOMeHKNAaTYpbl NpoayKuuu. Kputepuu NpoekTUpoBaHUA U3Oenuid AomkHbl BbITe AOCTYNHLI 3akas-
ymky. MUHUMAnBHBINA NepedeHs NapamMeTpoB, KOTOpbIe A0MKHbI BbITh BKMIOYEHL! B KPUTEPUU NPOEKTUPOBAHWUS, NpUBEaeH
B F.3. B npenenax obnactei MHTEPNONALUMMA KOHCTPYKUWA pe3bBoBOro coeguHeHna AomkHa ObiTe aHanorm4yHon unum co-
nocTaBMMOIA ¢ pe3bboBLIMW COeAVNHEHUAMM, NPOLLEALLIMMI NOoNHOMACLUTAaOHbIE UCTbITAHUA. [TMHEMHbIE pasmepsbl (ANWHbI,
AVaMeTpbl, TONLWMHbI, War pe3sbbl, BeICOTa pe3bbbl U UX NpedenbHble OTKNOHEHUA U T. 4.) AOMKHbI BbITh OAUHAKOBEIMA
(MOCTOAHHBIMMW) UMK AOMKHBI BbITb OrPaHUYeHbl CBOMMMW 3HAYEHWAMM B UCTILITYEMbIX KOMBUHALMSAX pasmepa/mMacchl.

[ns pacnpeneneHysa peaynsTaToB UCMbITaHWIA NO BCel 0BracTi aKcTpanonsauuMiu/UHTEpPNonsALUKY KpUTEPUA NPOEKTK-
pPOBaHWA JOMKHBI NPOOEMOHCTPUPOBATE 3KCMYaTaUMOHHbIE XapakTepucTUk B 06nacTi akcTpanonauun/MHTepnonaumm,
COMNOCTaBUMbIE C XapaKTepUCTUKaMK pe3bBoBLIX CoOeqUHEHWIA, NpoLeaLllnX nonHoMacluTabHele ucnbiTaHua. B aToM KOH-
TEKCTE COMOCTABUMOCTb XapaKTepUCTHK 03Ha4aeT, YTO OCHOBHLIE NapameTpbl, onpedensolve aKknnyaTaUMoHHbIe Xapak-
TEPUCTUKM pe3bB0BbIX COeAMHEHWIA, OrpaHMYeHbl CBOMMM 3HAYEHUAMWU B TexX KoMBuHauusax pasMmepa/mMacckl, B KOTOPbIX
OHW NPOLUNK NonHomaclTabHele UCNEITAaHUA. 3TU OCHOBHLIE NapameTphl NpusedeHsl B F.3 1 BKMOYAOT HANPSXKEHUA U
pedhopMaL B OrpaHuYMBaloLLMx obrnacTax, a Takke HanpseHve B MUHUMAaNsHOM MoMepedyHoM CedyeHun CTeHKM (ans
Krnacca NpoYHOCTU MPW pacTsKeHWW), OKPYXXHOe HanpsikeHue (Ons knacca NpodHOCTM MPWU paspbiBe) W HanpsixeHwe Ha
MOBEPXHOCTW YNNOTHEHMA (ONA Knacca repMeTu4HOCTH).

F.2.6 YpoBHM oueHKu pe3b0OBbIX cOegUHEeHUN

PacnpegeneHue peaynsTaToB UCNLITAHUIA HA 0BnacTe 3KCTPaNnoNAUMW/ MHTEPNONALUUA BO3MOXKHO 4518 HAMMEHBLLLIETO
CAL, npeacraBngowero KombuHaumMio paamepa/maccehl, orpaHudMBaioLlero obnacte MHTepnonauuu. Hanpumep, Ha pu-
cyHke F.1 npegnonaraetcs, 4Yto kombuHaumm 1, 2 n 3 neneitadel Ha cooTteeTtcTBuMe CAL Ill, komBuHaumsa 4 vucnebiTaHa Ha
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cooteetcTBne CAL IV, n komBuHaumn 5 1 6 ucneitaHsl Ha cooTeeTcTBMe CAL Il. Torga obnacte MHTepnonauun 1 cumuTaroT
vcneiTaHHow Ha cootBetcTBue CAL Ill, a obnacTte uHtepnonauum 2 — Ha cootBetcTBue CAL Il. Byayun kombuHauven
OOHOro pasmepa, Macchl U rpynnbl MPOYHOCTU, KOMOMHAUMA 4 ABNSeTcA coeAMHEeHWEM, NPOLUEALIMM nonHoMacluTabHble
ucneliTaHua Ha cooTeetcTere CAL IV, M MOXeT BbITe paccMOTpeHa 3aKa3yMKOM Kak COeMHEHWE, UCTILITAHHOE Ha COoOoT-
BetctBue CAL V.

F.2.7 CoKpalleHHble cTeHOOBbIE UCNLITAHUA COeAWHEHUW, MONYYeHHbIX UHTepnonsuuen

CoKpalleHHble CTEHA0BLIE UCTLITAHWUSA MOTYT BbITh BBINOMHEHBI C LENBLIO AONONMHUTENBHOMO KOHTPOMS U NOATBEPX-
OEHUSA COOTBETCTBUA UMW TEHAEHUMIA U3MEHEHUSA JKCMNyaTaLMOHHbIX XapakTepucTUK pesbboBbix coeauHenwi. Ona co-
eguHeHnn T&C cnegyeT NpoOBECTM UCMBbITAHWE HA 3aedaHue Npu CBMHYMBAHUM — pa3BUHYMBAHWM Ha oOHOM obpasue C
Hanxyawum crnyvaem zaegaHus (0beluHo obpasey 3). [lns UcnbiTaHWA HA repMETUYHOCTL B COOTBETCTBUKM C TpeboBaHu-
AMK HacTosLLero ctaHgapTa ona seibpanHoro CAL Tpebyetca He meHee ogHoro obpasiua ¢ HanxXyawymM YNIoTHEHWEM.

HomunHanbHaa TonwuHa cTeHku/
HOMMWHANBHBIA HAPYKHBIN AuameTp
A

X
« @
O
X X
O
Xk X
> X
X

CokpalleHHble UCnbiTaHua Ha maTepuane ¢ 6onee HU3KUM Npeaesnom TeKy4eCTH B TOYKax 1,3n5

P
-

HoMWHanbHbIA HAPYXHBIA guameTp

@ — KombuHauuu pasmep/macca, NoKasaHHble B BMAE NPOHYMepoBaHHbIX kpyros (1, 2, 3, 4, 5 unu 6), ABNAKTCA NOMHOCTBIO
UCMbITAHHBIMU B COOTBETCTBUM C BbibpaHHLIM yposHem CAL.

O — peaynsTaThkl MCNLITAHWA pacnpocTpaHATca Ha kombBuHauum pasmep/macca, nokasaHHble B BUAE NMYCTbIX KPYroB Mo AOCTYNHOM
HomeHKnaType I'IpO,D.yKLlVIM. 3aKasymk moxert EblﬁpaTb npoeefeHne CoKpalleHHbIX MCﬂbITaHMﬁ, aHalnms3 nnu DTCyTCTBMe WNCNbITaHWA.

X — peaynbraThl MCNbITAHWA He MOryT BbiTb pacnpocTpaHeHbl Ha KoMBWHaUWKM pasmep\Macca, nokasadHole B Buae X (1. e. Bes
AKCTpanonsauum).

® B KOMGMHBLLMVI paamep/macca OTHOCATCH K COKpauwleHHbIM UCNbITaHUAM UMK aHaNnnTUYeCKMM NCNbITaHUAM.

PucyHok F.1 — KoHTponb HOMeHKnaTypel npoaykuun (npumep 1)

Tabnuua F.1— Pa3Mmepsl Npoaykumu1 4nsi nonHoMacluTabHbIX UCNbITAHWA, COOTBETCTBYHOLWWE PUCYHKY F.1

MenbelTaHusa npoaykuum cnegyloLwero pasmepa, mm MenbiTaHna npogykumMy cnegytowero Sonblloro paamepa, Mm
26,7 He 6onee 48,3 BknioM.
334 He bonee 52,4 Bxkntou.
42,2 He 6onee 60,325 BKIHOM.
48,3 He 6onee 73,0 Bkntou.
52,4 He bonee 88,9 Bknou.
60,3 He bonee 101,6 Brntoy.
73,0 He 6onee 114,3 BKntoM.
88,9 He bonee 127,0 BKkntouy.
101,6 He Bonee 139,7 Bkniou.
114,3 He Gonee 168,3 Bkntou.
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OkoHyaHue mabnuusl F.1

WcenbiTaHns npoaykuMm cnegyollero pasmepa, Mm McnblTaHus npogykumMm cnegyroLero BonbLworo pamepa, Mm
127,0 He bonee 177,8 Bkntou.
139,7 He 6onee 193,7 Bkntoy. nunn 196,8
168,3 He Gonee 219,1 Bkntou.
177.8 He bonee 244.5 skntod. unn 250,8

193,7 unu 196,8 He 6onee 273,0 Bktou.
2191 He bonee 298,45 Bkntou.
244,5 wnn 250,8 He Bonee 339,7 sxknoy. unu 346,1

273,0 He 6onee 339,7 Bkntoy. unn 346,1
298,45 He 6onee 406.4 Bkntou.
339,7 unn 346,1 He Bonee 473,1 Bkniou.
406,4 He 6onee 508,0 Bkntom.
4731 He 6onee 508,0 Bkntou.

HomuHanbHasa TonwmuHa cTeHKn/
HOMMWHANBHBIA HAPYKHbBIA AnameTp
f |
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>

> >
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©

HOoMUHaNBHBIA HAPYKHBIA gUameTp

. — MONHOCTbI0 UCMbITaHHOE pe3bboBoe coeavHeHwe AnA BbiGpaHHoro yposHA CAL; 0BblMHO AaHHble WCNbITaHUA BbIMOMHAKT Ha
Haubonee 4acTo MCnonb3yemMoil Macce W BbICOKOM Npeaerne TekydecTu Matepuana;

(’D — MWHUManbHbIA 06BbEM MCNbITaHWSA oaHOro 06pa3ua Wny no CornacoBaHWIo C 3aKas4yMKOM aHanu3 MeTo4oM KOHEYHbIX SNIEMEHTOB
FEA, Anst nameHeHUs gnameTpa OTHOCKTENLHO UCXOAHOro nonHomaclutabHoro ucneitaHus CAL, 6e3 yBennyeHus MakcumMansHoro
AKCNNyaTaluoHHOTO AaBneHusa B peasBoBkIM COEAUHEHWN;

@ — MWHWUManbHbIM 06bem ucnbiTaHuAa [Byx o06pa3uoB OTHOCMTENbHO WCXOAHOro nonHomacwTtabHoro wucnbitaduma CAL, ans
YBENUYEHWUA MAKCUMAaNLHOTO 3KCNYyaTalUMOHHOIO AaBNeHus (BCNeACTBUE YBENUYEHKUS rpynnbl NPOYHOCTA, MU TOSNLLMHBI CTEHKHK,
UK YMEHbLUEHUS HapyxHoro anameTpa). ObbIYHO BLINOMHAT TONBKO Ha crneaytoLen Gonbluen Macce peasboBOro coequHeHNs
Anst npoBegeHns nonHomacwtabHoro ucneitaHus Ha ypoeHe CAL Il ogHako Heobxoavmmel BXOAHLIE NapaMeTpel OT 3aKasyuka;

A~ no TpebosaHuio 3akazumka (T. €. BO3MOXHO WUCKMKYEHUE WCMbITaHWs, NPOBEJeHUEe COKPAaLUEHHBIX WUCMNbITaHWA UMK aHanusa
MEeTOA0M KOHeYHbIX anemeHToB FEA).

PucyHok F.2 — KOHTpOnb HOMEHKNaTypbl NpoayKuMm (npumep 2)

F.3 KpuTtepuu paspaboTKku HOMeHKNaTypbl NPogyKuMu

KomnaHusi no npoekTMpoBaHmWio peabbbl A0MmKHa NOATOTOBWUTL U NPeAoCTaBUTb 3aKasumnKy 3anofHeHHble (hopMbl No
MPUNOXKEHUIO A, B TOM YUCHe yKa3aTbk CNMCOK HOMEPOB YepTexen NpoayKLMU U TEKYLLME CTaTyChl MBMEHEHWIA, BKIOYEH-
Hble B KOMBUHaUMK pa3Mmep/Macca B HOMEHKNAType npoaykuun. Takum 06pazom, KOMNaHUs No NPOeKTUPOBaHWUID pe3bbbl
JOMmKkHa NPefocTaBUTb HOMEP YepTeKa NpoaykuMK U CTaTyc U3MEHEHWA, Mo KOTOPOMY Kaxaoe pesbboBoe coeauHeHne
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MPOLUIIO NepBOHaYanbHble UCMbITaHUS, U 3aA0KyMEeHTUPOBaThL Mobble COOTBETCTBYHOLLME pacxoxaeHus. [o kaxgomy pas-
MepY, MacCe W rpynne npoYHOCTM B HOMEHKNAaType npoaykuum HeobxoaMmo yKasaTh credyowyo MHopMaLuuio:
a) aHanu3 OCHOBHbIX pasMepoB pe3bboBEIX COeANHEHWIA U NPEOEnbHLIX OTKIOHEHWIA, BKIIOYAS CreayoLee:

) war pe3bbbl,
) KOHYCHOCTb,
) BbICOTY pe3bbbl,
) npodmne pe3bbbl,
) Yron u BbICOTY 3annevuka Ang nepefaqm KpyTsLero MoMeHTa,
6) KOHYCHOCTb YNMOTHEHWS (ECNM YTkl KOHYCHOCTW YNMOTHEHWA PasnNUyaloTcs MeXay pasMmepamMu, TO BENUYUHY
oudhdbepeHumnana ynnoTHeHus),
7) AnNvHbI YONOTHEHWA (HUNNens 1 mydrTa),
8) ANWUHY HUMNENbHOIO HAaKOHEYHUKA,
9) paccTosiHue OT TopLa HUMMEeNLHOro HakoOHeYHKKa A0 Havana pe3bbbl,
10) HaTtar/3a3op pe3bbbl B 3TAaNOHHON TOYKe (CpeaHWi AnameTp pesbbbl, Bnwkaniuee ynnoTHeHWe MeTanmn-me-
Tann v Ha Topue MydThl),
11) BnusHME MeToauKW KannbpoBKM Ha HaTar pesbbbl OnKanwero ynrioTHEHWA METann-meTann v Ha Topue
MydOThI,
12) nepBUYHBIA HATAM/3a30p YNNOTHEHUS,
13) BTOPWYHbIN HATAM/3a30p YNNOTHEHWUS,
14) TONWWMHY CTEHKW HUMMNENbHOrC HAKOHEYHWKA,
) TOMLWMHY CTEHKWU MydhThl B YNNOTHEHWA METaNM-MeTann,
) HapyXHbIA guamMeTp MydTel U HAPYXHBIA AuameTp npoduns,
) KpuTU4eckne obrnacTu NonepeyHoro cedeHns (HUNnens 1 mydra),
) KOHTaKTHOe gaeneHwe B 0BNacT YNNOTHEHUA MeTann-MeTans,
) Npodhunb KOHTAKTHOrO AaBneHWs B obnacTi ynnoTHeHWA MeTann-MeTann,
0) paccTosiHMe OT HUMNENEHOrO HaKOHEeYHUKa 00 OCeBOW NMHUKM YNNOTHUTENBHOMO COeqUHEHUS,

)

)

)

)

g B wWwN -

cneuunankHbie NpeaenbHbie OTKNOHEHNWA HA MEXaHUYecKyto 0BpaboTKy (Mpu Hanu4MK),

0BpaboTKy NPOTUMBO3aaVPHBLIM COCTABOM (HUMMNENbHBLIV ANeMeHT 1 MydTa), BKIoYas HanbinAaeMble CocTasbl,

MOMEHT CBMHYMBAHWA WU CKOPOCTEL CBUHYMBAHWA,

pe3bboBble cMa3kn (TUMN U KONUYECTBO),
25) nnaH KOHTpons 3a npoueccom npoussogcTea/nnad kayectsa (PCP/QP) ¢ konuamMmn npyMeHaeMbIX JOKYMeH-
TOB (BKNtOYas npunoxeHune kK PCP/QP, B koTopom nepedncrneHsl BCe BCNOMOraTensHble AOKYMEHTLI C yKazaHUuem
AaTkl BbIMYCKa U CTaTyca M3MEHEHWA MO COCTOAHUIO HA MOMEHT NMPOBEAEHUA UCNbITaHUIA pe3bboBbIX coeanHe-
HUIA),
26) Ka4eCTBO OTAENKW NMOBEPXHOCTW YNMOTHEHUA HUNNENBLHOMO 3fIeMeHTa (Mocne M3roToBNeHWs),
27) oTOoenky noBepxHOCTW YNNOTHEHUA pacTpyBHOro anemMeHTa (Nocne U3roToBneHus);

b) ans pessboBoro coeguHeHUs ¢ KaHABKOW Nod YNNOTHATENBHOE KOMbLO:

) OTHOLUEHWE KaHaBKW K AMaMeTpy 3MacTUYHOIO YNNOTHEHNS,

) OTHOLUEHWE KaHaBKM K LUMPWHE aNacTUHYHOro YNMoTHEHWUS,

) oTHoweHwne rMybuHbl KaHaBKW K TOMLUMHE aNacTUYHOrO YNANOTHEHWA,

) OTHOLUEHWE LUMPUHBI KaHaBKW K Lary pe3bobl,

) OTHOLUEHWe rMyBuHbI KaHaBKM K BbICOTE pe3blbl MydThl,

) OTHOLUEHWE HapPYXHOMo AMaMeTpa KaHaBKW K BHyTpeHHeMy anaMeTpy pe3bbbl MydiThl,

) TOMLUMHY CTEHKWM MychThl Ha4 KaHABKOW Nof YNNOTHUTENBHOE KOMbLO,

) HaTAr/3a3op mMexay BHYTPEHHWUM OUMaMeTPOM YNMOTHUTENBHOMO KoMbLa W BbICOTOW pe3bbbl MydThl,

) pacronoxeHue KaHaBKW OTHOCUTENBHO YNMOTHEHUS MeTann-mMertansl,

0) obbeMHbIA Ko3hPULUNEHT HANOMHEHWS,

1) KOHTaKTHOE OaBrneHune ANacTUYHOMO YNMOTHEHWS (MPWY HAaNU4YuK),

12) gnarpammy «TOpHaZo», MOKa3biBaOWY0 BAMAHWE pe3bOOBbLIX 3MIEMEHTOB Ha HAMOMHEHWE 3NacTU4HbIM

YNNOTHEHWEM.
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MpunoxeHne G
(cnpaBo4Hoe)

WcnbiTaHuA B 0cobbIx ycnoBuAax aKkcnnyatauuu

G.1 O6wme nonoxeHus

HacToawwmi CTaHOapT OoxBaTbliBaeT UCMNbITAHWUA DESbGOBbIX coeMHEeHNUR, npeaHasHa4vyeHHbIX Ana aKkcnnyatayun B
Hanbornee 4YacTto BCTpedaklWwmnxca yCnoBmAx. B HacTosawem NPpUNOXeHWU NpuBeneHbl pekoMeHgau no npoeegeHnio oo-
NONHUTENBHBIX UCMbITAHUIA pe3b603blx COeMHEHWH, npefHa3Ha4eHHbIX OAna akcnnyatauun B 0CoBLIX YCNoOBKWAX, KOTOPLIE
O0MKHbI BbITh cOrnacoBaHbl MeXay U3rotoBuTenem 1M 3aka34mKkom.

G.2 Ocobble ycrioBus aKkcnnyatauumn

Mpumepamu ocobbix YCNOBUIA aKCANyaTauMmn SBNATCA:

a) NpunoxeHWe MOMEHTa pasBMHYMBAHWUS NPOTUB YACOBOW CTPENKN NPW OAHOBPEMEHHOM NPOBEAEHWUM APYTOW No-
CnedoBaTenbHOCTH UCTBITaHWUI;

b) ucneiTaHne pesbboBbIX COEAVHEHWIA C MHOTO3NEMEHTHBIMW YNNOTHEHWNAMM;

c) ckorineHve pe3bOoBOW CMa3ku Mo AaBNeHUemMm;

d) ropusoHTanbHbIE U ANWHHbIE CKBaXMHEI, TPEOyoLMe BbICOKOW MPOYHOCTU Ha CaTue 1 KpyYeHue;

€) CKBaXWHbI CO CPEAHMM U ManbiM paguycaMy KpyBU3HbL;

f) BypoBbie nnatdopmMbl HA TENECKONMYECKNX ONopax, nrnasatwLume nnatopMbl, HEXKECTKNE BbILKK;

g) reotepmMarnbHble CKBaXWHbl M CKBaXWHBI ANA 3aKaqyku napa;

h) ucnelTaHwe Ha cBMHYMBaHWE — pasBMHYMBAHWE AN MOAENMPOBaHNA 0CODO TSXKEeNbIX YCIOBUIA 3KCNyaTauum;

i) ocagka NOBepPXHOCTM, YNMOTHEHWE NNacTa UMW CONAHBIX CTRYKTYP;

j) BeicTpoe oxnaxaeHwe (3akanka) ynnoTHeHUA pe3bO0BOro coeauMHeHNs;

k) BEpOATHOCTHBLIE XapaKTEPUCTUKM Pe3sbOBOro coequHeHUs;

|) 3abueka HanpaenawLWMX Tpyo;

m) MexaHW4eckue coeguHeHus Tpybonpoeoaos;

N) BbICOKOMNErvpoBaHHbIE KOPPO3NOHHO-CTOMKME MaTepuane! C aHU30TPOMNHbLIMW CBOMNCTBAMM;

0) BblCOKOTEMMEepaTypHble CKBaXKMWHbI;

p) aKcnnyaTauus B KUCNOW cpeae.

G.3 PekomMmeHgauuu Nno 3KcnyaTauum B 0CcOBbIX YCNOBUAX

G.3.1 CKBaXuHbI CO cpegHUM/ManbIM paguycaMmu KpUBU3HbI

TpaeKTopu1A CKBaXWHbI CO CpeaHUM/ManbiM paguycamun KpMBU3HBI XapakTepuayeTcs Npodunem ¢ BeICOKOW adhdpek-
TMBHOW cTeneHbio nporuba D;eg, npesbiwatowert 20° Ha gnuHe 30 M, Nocne KOTOPOro PacrnonoXeH NoYTU FOPU30HTanNbHBINA
yyacTok. Npy NnpoxoxaeHun HacOCHO-KOMMNPECCOPHbIX U 06caaHbIX TPYD B CKBaXUHY Takoro npoduna ux pessboBbie co-
eOVHEHWs NOOBEPTalOT BbICOKUM M3rMBatoWMM Harpy3kam B MOMEHT NPOXOXOEHUS y4acTka(oB) ¢ MmansiM paguycom. [ns
NpeofoneHuss ConPOTUBMEHUSA TPEeHWUS M MeXaHW4eCcKOoro CONPOTMBIEHWS CKBaXKMHBI MOXET noTpeboeaTbcsi BpalleHue
Takux Tpy6. [ns noaTBepXaeHUs repMeTUHHOCTH pe3bb0oBOro coeguHeHUs NP aKcnnyaTauny B aTUX YCNOBKSX PEKOMEH-
JOyeTcs NpoBedeHUe UCTbITaHWIA rTmpocTaTU4eckuM dasneHvemM (MnM aBneHnem rasa) ¢ u3rubom 4o 3annaHnpoBaHHOro
3Ha4YeHun DIeg Mrc 3anac NpoYHOCTM.

G.3.2 UcnbiTaHMe HAa CBUMHYUBaAHWE — Pa3BUHYMBaHUE ANS MOOeNUPOBRaHUA NMONeBbLIX YCNOBUNA

Takue vcnelTaHWa NPOBOAAT Ha natpybkax, cobpaHHbLIX B KOHTpONUpyeMbix nabopartopHbIX ycnoBusx. PeansHoe
CBUHYMBAHWE B MOMEBbLIX YCIMOBUAX MOXET NMPOXOLUTE NPY BO3AENCTBMM psfa HebnaronpuaTHbIX hakTopoB:

a) NPUMEHSIOT NonHopasMmepHble coeguHeHua (PSL-2 unn PSL-3 no NOCT 31446 onsi HACOCHO-KOMMNPECCOPHbIX U
obcagHbIx Tpy6);

b) cnyck n cBMHYMBaHKME NPOBOOAT B BEPTUKANLHOM MOMOXEHUU;

C) 3KcnnyaTauWs MOXET NPOBOAUTLCA B TSXENbIX KNMMaTUYECKMX W MOroOHbLIX YCMOBUAX, HANPUMEP Mpu oXae,
BETPE, HU3KMX WM BLICOKUX TEMNEpaTypax;

d) BO3MOXHO HETOYHOE LIeHTpUpOoBaHWe, Hanpumep GypoBoiA BhILLKA Had Bypom unu Bypa Hag CKBaXKWMHOW;

€) B OTKPbITOM MOPE MOXET OKa3blBaTb BIMAHWE NepemMeLLeHe nnaeyyein OypoBoW yCTaHOBKM M faxe cTauuoHap-
HOW rny6oKOBOAHOM YCTAHOBKY;

f) npw HanWuumn Heckonbkux pe3bboBLIX COEQUHEHWIA B ANTMHHOW KOMOHHE YeroBeYeCcKMiA hakTop MOXET 0Ka3blBaTb
BITMAHWE HAa HAHECEHWEe CMa3KW, CMYCK, CBMHYMBAHWE, OKOHYaTENbHOE OOBUHYMBAHME U T. M.;

g) NogbeMHbIE OnepaLvn Npu PEMOHTHLIX paboTax TpebyoT pa3sBMHYMBaHNA pe3bboBbIX COeQUHEHWIA Nocne Anu-
TenbHOro npebbiBaHUs B TAXKENbIX YCIOBUSAX BO3OEWCTBUS TEMMEpaTypbl, YINEBOAOPOAOR U T. M.

MepedncneHHble hakTopbl MOTYT CryXWTb 0OOCHOBAaHWMEM ANA MOAENMPOBaHUS MOMNEBbLIX YCIOBUIA aKcnnyaTaumn/
cnycke Tpy® ANA oTAeNbHbLIX NPOEKTOB. HanpuMep, nonHopa3mepHoe coeguHeHne unu naTpybok, macca KoToporo co-
OTBETCTBYET MONHOPAa3MePHOMY COEAMHEHWHD, MOXET ObiTh NOCAXEHO (NOCaXKEH) B MyQITY U CBUHYEHO (CBMHYEH) C Hen.
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3Ty npouenypy MOXHO NOBTOPATE NPKU Pa3HbIX yrnax HakrnoHa pe3b6080r0 coeuHeHnA ana MogenupoBaHUA He-
I'IpaBVIJ'IbHDI?I nocaakun Npy CUNBEHOM BETpEe. AHanorMyHo UCMbITAHWA Ha CBMHYMBaHUE — pa3BUHYMBaAHWNE MOXHO NPOBOONTL
C SKCUEHTPUCUTETOM Macc Ona MoaennpoBaHMA Harpy3ok, Bbi3blBaOWMX HECOOCHOCTL. [ns 6onee To4HOro Mogennpoea-
HNA yCﬂOBMﬁ pa3BnMHYUBaHKUA NPpU PEMOHTE MOXHO OCYLWECTBNATb Harpee peabﬁoaoro coelMHeHWA Mexy onepaunamMmmn
CBUHYMBAHWA N pAa3BUHYNBAHWA, 4yTOBbI cMoaenupoBath yxXygleHue CBOWCTB peab60|30|F1 CMasKu BO BpemM#A aKcnnyataunun.

G.3.3 CkonneHue pe3b60BOW CMa3Kku Nog AaBneHuem

CkonneHue pe3bboBoi cMaskn B pe3s00BOM COEOUHEHUM MOXET CYLLECTBEHHO YXYOLIWTL 3KCMMyaTalUoHHbIE Xa-
pPakTEPUCTUKM Pe3bDOBOro coeauHEHUs. DTO MOXKET NMPUBECTM K 3HAYUTENBHOW nnactudeckon aecopMauyum B obnactu
YNNOTHEHWA, MPW 3TOM MOMEHT CBUHYMBaHWA ByOeT pacxonoBaTbCs Ha NPeoaoneHne CONPOTUBIEHUA CKOMIEHWSA CMa3Ky,
YTO NPUBEOET K YMEHBLUEHWNIO NMPENBAPUTENBHOMO HAaTAra B COEAMHEHUN.

Ecnu HeobxoanMo OLEeHUTL BAWAHWE KONUYecTBa pe3bO0BOM CMa3kn Ha 3KCMTyaTalUOoHHbIE XapaKTepUCTMKA Pe3b-
HoBOro coeanHeHNs, TO peKOMEHAYETCH cneayloLLasa npoueaypa MenbiTaHua:

a) Ons KOHTpons OaBrneHust cMasku B o6nactu peasbbl BO BpeMsi CBUHYMBAHWA CBEPNAT OTBEPCTME B HUMMENBHOM
unu pactpybHOM anemeHTe nocne nepeoro YNnnoTHEHWS, HAaxXOAALErocs nog AeWCTBUEM BHYTPEHHEro AaeneHus. B oT-
BEPCTUM Hape3awT pe3bOy And noacoeavHEeHWA OaTyuka OaBneHWus HEMmoCPEeACTBEHHO UMK Yepe3 KOPOTKYH KECTKYIO
HarHeTaTenbHy TPyoKy;

b) nepen cBMHYMBaHMEM pe3bbOBOro COEOUHEHMA M3MEPSAIT OUAMETP YNMOTHEHUA W AUaMETp NPUNerarLLero K
YNMOTHEHWIO OTBEPCTUS;

C) HaHocAT pe3bboByto cMasky cnocoboM M B KONUYECTBE, COOTBETCTBYIOLUM pEKOMEHOAUUAM U3roToBUTenNs. 3a-
MOMHAKT CMA3KOW MOMNOCTb M MTUHWUKD K AaTYUKY M K MAHOMETPY;

d) cBMH4YMBaOT pe3bboBOE COEOMHEHME C MUHUMANBHBIM MOMEHTOM CBMHYMBAHUSA, PEKOMEHO0BAHHBIM N3roTOBU-
Tenem;

€) U3MepAT U PErMCTPUPYIOT AaBNeHue pe3bb0BOW CMa3KK (C AaTYMKOM AaBNEHWA CNeayeT MCMNonb30BaTk aHamno-
rOBYIO WY BBICOKOCKOPOCTHYO LMPOBYIO CUCTEMY);

f) pasBuH4MBalOT pe3abbOBOE COEdVMHEHME, OUMLLAINT pe3bby U YNNOoTHEHME, NOBTOPHO M3MEPSAIOT pasMepbl pedb-
HoBoro coeavHeHus;

g) MOBTOPSAKT LIArKM no nepevyucrneHnsmM c)—if) ¢ HopMarnbHbIM MOMEHTOM CBUMHYMBaHWS, PEKOMEHOOBAHHBIM W3-
roToBUTENEM;

h) nosTOpsAOT Waryn No nepedrcreHnsm c)—f) c MakcumMmanbHbIM MOMEHTOM CBUHYUBAHWSA, PEKOMEHOOBAHHLIM 13-
roToBUTENEM;

i) NOBTOPSAIOT WarK no nepedncrneHnam c)—h) c konudectsom pe3bboBO cMasku, BaBoe Donblle peKoMeHOoBaH-
HOro U3roTOBUTENEM;

j) MOBTOPSAIOT WarKn no nepevvcrneHusm c)—h) c konnyecTeom pe3bBoBOM cMa3ku, BTpoe Bonblle peKoMeHOoBaH-
HOro M3roTOBUTENEM.

Ecnu npy npumeHeHnn pe3bB0BOI CMa3sky B pEKOMEHL,0BaHHOM W3roTOBUTENEM KONMUYECTBE DyAEeT 0TMeYeHa 4pes-
MepHasa nnacTndeckas gecdopmauusi, To NpyM UCMNONb3oBaHUWM pe3bboBoro coeguHeHus Heobxogumo BbiTe NpenensHo
BHUMATENbHLIM.

Ecnu ypeamepHas nnactuyeckasa gedopmMaumsa Byaet oTMeveHa npy NpMMeHEHUU KONMYecTBa pe3b00BoI CMa3ky,
BABOE UNK BTPOe BomnblUe pexoMeHOOBaHHOTO U3roToBUTENeM, TO HeobXoauMo NpenynpenuTs NepcoHar, ocyLWecTBs-
HOLLMIA BKCNNyaTaumi, 0 NOCNeacTBMAX HAHECEHWS M3OLITOMHOMO KONMYECTBA CMA3ku U pacCMOTPETb BO3MOXKHOCTL Mpu-
MEHEHUA crneunanbHbIX AEWCTBUA MO J03MPOBaHUKD CMasKu.

G.3.4 MzonAuMA MHOro3nemMeHTHbIX YNIOTHEHUA

HacTtosawuiA cTaHgapT npegycMaTpyBaeT Npouenypbl UCMbITaHWA pe3bboBbIX COEAMHEHWA C MHOTO3MIEMEHTHLIM
YNMOTHEHWEM, NPY 3TOM KaX[40e YNINOTHEHWE ABNAETCSH pabodynm 1 HE MMEET OTBEPCTUIA ANsi OTBOAA BO3OyXa, NMOCKOMb-
Ky UMEHHO Tak ux crnegyeT ucnonb3oeats. OgHako Ans 06bEKTUBHON OUEHKW 3hdEeKTUBHOCTN OTAENbHBIX YNNOTHEHWUIA
3aKa34uK MOXeT noTpeboBaTb MPOBEOEHUA MHONBUOYANBHOTO UCMLITAHUS YNNOTHEeHWH. Hanpumep, kaxkooe OTAensHoe
YNNOTHEHNE MOXHO MCMNbITaTb NOA NEPBUYHLEIM AABMEHUEM NPW HEPaBOTAIOLLMX OCTaNbHBLIX YNIOTHEHUAX.

VcnbiTaHns nog BHYTPEHHMM JaBneHWeM pe3bboBbIX COEAWHEHUIA C MHOTO3MEMEHTHBIMU YNNOTHEHUAMW PEKOMEH-
OyeTCcA NPOBOAMTL TOMBKO HA ABYX YNIIOTHEHMAX, MakcMMarnsHo Brnvakux K UeHTpy. Bce ocTanbHble YNNOTHEHUS CHUTAKOT
MpY 3TOM BHELLHMMW, W MEXOY HUMK criedyeT cAenaTb 3a30p MW HanpaeuTb NOTOK B 06xod, 4ToObl OHW cTanu Hepabo-
YUMMU.

G.3.5 Bo3pelcTBMe HaNpPsKeHWN 3a NpegenoM TeKy4ecTu

B HeKkoTOpbIX NnacTax npw NoTepe NoporoBoro AaBneHna NPOMCXOAUT paspblB Hed)TEHOCHOTO NNacTa. ATOT paspbis
BhbI3bIBAET OCedaHue rpyHTa nnacra M MOXEeT NMPUMBECTW K BePTUKaNsHOMY CMELLEHMIO KOMOHHEI B CkBaXuHe. BepTukans-
Hble U BOKOBLIE CMELLEHNUA CKBaXMHBI MOTyT BbITh TAKKe Bbi3BaHbl ABWKEHWMEM COMAHBIX NNAcToB. B Takux ycnosusax B
CKBaXMHe MOTYT BO3HMUKATb Harpysku, CyLLECTBEHHO MpeBbllLatoLLMe Npeaen TeKy4ecTu TpyDbil.

[ns Takux yCnoBWIA aKcnnyaTauum cnedyeT npeaycMoTpPeTs UCTbITAHUA BICOKUMW OCEBBIMMA CKUMAOLWUMU U 13-
rMBaLWmMMn Harpyakamu. B HEKOTOpLIX cnydasax cMelleHWe nopod MOXEeT MPUBECTM K NOMHOMY pa3spbiBY KOMOHHLI MMM
3aKPbITUIO CKBaXXWHbI, 3TO HEOOXOAWMO YYUTLIBATL NPW NMPOEKTUPOBAHUM CKBEXKUHDI.

192

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 200/ 205
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-13679-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68456
https://gostexpert.ru/gost/gost-13679-2023?utm_source=pdf&utm_medium=68456&utm_term=page

FOCT ISO 13679—2023

leonorusi NpUNoOBEPXHOCTHBLIX 0BNacTel B apKTU4ECKUX PervoHax MOXKET Co34aBaTb B CKBAXMHE Takue YCroBuS,
MPW KOTOPbIX HA KOMOHHaX TpyG BO3HWMKAIOT CKUMAIOLLME HaNpsKeHWs, NpeBbilatowme npeaen tekydectn. B atux pe-
rMoHax BGNM3K NOBEPXHOCTW 3eMNW MMEETCH CMOW BEHYHOW Mep3noTel. BypeHune ckea)Hbl U 0oBbIMa MOTYT NPUBECTU K
TasHWIO BEYHOW Mep3noThl U BbI3BaTb OCEAAHUE rPyHTa B CKBaXKUHE. [1py 3TOM KOMOHHEI TpY® WCNBITEIBAIOT MeafneHHo
BO3pacTaloLLy0 OCEBYHO CXXUMAIOLLYI0 Harpy3Ky, KOTOpas MOXEeT NpeBbIiCUTb Npeden Teky4ecTn Tpy6. B HekoTopeIx cnyya-
AX CKaThe MOXKET CTaTb NPUHWMHON NOKanbHOW NOTepy NPOOONbHOW YCTONYMBOGTH.

McneltaHve pe3bbOBbIX COEOMHEHWA ANA MPYMEHeHWA B TakMX YCNOBMAX OOMKHO BKMHOYaTb OCEBOEe Cxatue Ao
Aedopmaumnin 2 % munu Bbonee. Obpasuy notpedbyroTca GoKoBbLIe ONopkl ANs NPefoTBpaLleHns MoTepu YCTOWYMBOCTU K
npofoneHoro n3rnéa. Mpu NPOEKTUPOBAHUK CKBEXKUHBI U NPW NPOBEAEHWU UCTIBITAHWIA TAKXKE CNEAYET yAENWTs BHUMaHWe
narnBaloLym Harpyskam.

G.3.6 YcnoBusa BbICTporo oxnaxaeHus

B ckBamHax ¢ 4pesBblMaiHO BLICOKMMMW TeMNepaTypamu KOMOHHbLI HaCOCHO-KOMMPEeCCopHLIX Tpy6 paboTaloT npu
TeMnepaTypax, NpeBbIaloWwmnx HopmMy. [pyM HEKOTOPBIX YCNOBUAX 3KCMMyaTauMy, HanpuMmep npu rmyweHnd U KCnoT-
HO 06paBoTKke CKBaMWHbI, MO HACOCHO-KOMMPECCOPHLIM TpyBam MOXeT nogaBaTeCa XONoAHas XUAKOCTb, Bbi3blBaloLLan
GbIcTpOe oxnaxaeHue. ITO OXNaK4eHUe MOXET CTaTbk MPWYMHOW TOro, YTO TepMoycagKka YNioTHeHWs Hunnens Oyget
npovcxoduTb ObicTpee, Yem y MydTel, U NEPBUYHOE YNOTHEHWE MeTann-MeTann MOXeT BblTU U3 CONPSKeHWs, Bbi3biBas
YyTeYKy B COEAUHEHWN.

HekoTopbiMy onepatopamu pa3paboTaHbl U NPUMEHSOTCH Npouedypbl MCNbITaHWA ANA OLUEHKM NocneacTBuid Bbi-
CTPOro OXMaXaAeHWs Wnn 3akanku. [ns CKBaKMH C Ype3BblYaWHO BLICOKMMW pabouynmm TeMnepaTtypamu, KOTopsle MOryT
UCNbITEIBATL Takoe BbICTPOe OXNaKAEHNE HACOCHO-KOMNPECCOPHLIX TPYB, crneqyeT paccMOTpeETe BO3MOXHOCTL UCNbITa-
HUA pe3bboBbIX COEOUHEHNI HACOCHO-KOMNPECCOPHbIX TPY6 Ha Takylo Harpyaky.

G.3.7 NpumeHeHue cTUMyNALUN

C uenbk MogepHu3auuy 4o0bI4M B OTAENbHLIE NPOAYKTUBHBLIE MMACTHI 3aKa4UBAIOT CneuuanbHble XUOKOCTU, Npu
3TOM Harpy3Ku KOHTPOMUPYKT MEXaHWYECKW, C MOBEPXHOCTU. [MyBOKOBOAHbBIE M BEICOKOTEMMNEPATYPHbLIE CKBAXUHbI UCTbI-
ThIBAKOT BLICOKOE PaCTsKEHWE M BHYTPEHHEE AaBMEHUE, a TaKKe BLICOKOE CXaThe W HapyXHOe AaBMeHue B peaynsrare
OelCTBUA NNACTOBOTO JABMEHWS U TEMMNEPATYPLI B TEYEHWE CPOKA 3KCMNyaTaluy CKBaXKUHBI, MPOLIECC HAarHeTaHUs Takke
MOXET CO30aBaTb MakCMMarnbHOE HaNpsAXKeHUE M Harpy3ku.

VcnbiTaHWa Ha NPUrogHOCTL K TAKUM YCITOBMAM IKCNIyaTaumi OMKHbI BKINOYaTh BO34ENCTBUE BbICOKUMW Harpys-
Kamu Ha OCEBOE pacTshkeHWe, BHYTPEHHEE AaBneHue U uarnb ¢ BeinonHeHnem Gonee 20 LUMKNOB HArpyXeHWUsi, BKIOYato-
LWMMW BHYTPEHHEE AaBMNeHWe N pacTsKeHue, ¢ uarnbom v 6e3 Hero. B HEKOTOpLIX Cryyasx cCMEeLLeHNe MOXET NMPUBECTU
K NOMHOMY pa3pbiBy KOMOHH. CnegyeT npeaycMoTpeTb NPOBEAEHWE UCTIBITAHWMA MPY NOBLILLIEHHOW TEMNEPATYPE He HUKEe
135 °C, ¢ unarmbom cebiwe 20°/30 M, C Nepexodom Ha TeMMepaTypy OKpy»KatoLlei cpefbl BO BpeMs LWKITMHYECKOro Ucnbl-
TaHus nog aaeneHuem. [Ins onpegeneHns NpefenoB CoOequHEHUS Nocne LWKMUYECKOro UCNLITAHWSA crieayeT BeiNOnHUTL
UCMbITAHUE HA PACTSIKEHME C MOBLILUEHWEM BHYTPEHHETO AABMEHUA 40 pa3pylieHns. Kpome Toro, B 3aBUCMMOCTU OT He-
0BX0OMMOCTH YCTAHOBKW KONOHHbLI HA MECTO MOTYT NPEeACcTaBnAaTh MHTEPEC METOALI MCMbITAHWA B YONMHEHHLIX M TOPU30H-
TanbHbIX CKBaXWHax, paccMoTpeHHble B G.3.10.

G.3.8 OGpaTHbIW KPYTALWMUA MOMEHT

Ons akcnnyaTtaummn pessboBoro coeanHeHWs npu oGpaTHOM KpyTHALLEM MOMEHTE MOXET noTpeboBaTbCs OueHKa
CTOMKOCTW pe3bBOBOro coeanHeHWs K 0bpaTHOMY KpyTALLEMY MOMEHTY. Hanpumep, 3akazqmky MOXeT NnoHagobuTbcs, YTo-
6kl pe3bboBOE COeAMHEHWE BblAEPXKMBANO 0OpaTHbINA KpYTALLMIA MOMEHT, paBHbli 60 % MomeHTa cBuHYMBaHWA. HacocHo-
KOMMpeccopHble TPyBbl MOMYT UCMLITLIBATL BO3AEWCTBME 0BPaTHOro KpYTALLErO MOMEHTa B JOMNOMHEHME K BHYTPEHHEMY
OABMNEHMNIO, LIMKMNYECKOMY PACTHKEHUIO — CXATUIO U U3rnby.

Kpy4eHne npoTMB Y4acOBOW CTPENKW MOXHO MMWTMPOBATL NMPW NMOMOLLM NPOTUBOBECA, 3aKPEMNNEHHOMO Ha pblyare
WNW NOCpPencTBOM NOMOLLM APYTroW CUCTEMBI, HAaNpUMep rmagpaenuyeckoi. Ha Tene Tpybbl okono pe3bb0BOro coegnHeHns
MOXHO PasMecTUTb TEH30METPbl AN NOATBEPKOEHWS NMPaBWUILHOIO NPpUIoXeHUst KpydeHus. [ins pacyeta HarpyxeHus
MOXHO Y4ECTb BEMUYMHY HaNpsXeHWa Npu CKPYYUMBaHWMM NYyTEM PEryNMPOBKA HarpyeHus Takum obpas3oM, 4Tobbl Hanps-
XEHUHA B COEQUHEHWN He NpeBLILIANK Npeaena TeKy4YecTu.

G.3.9 3akauMBaHue Napa v reoTepmansHoe 6ypeHue

B Tex ckBaxkuHax, B KOTOPbIX MCMONb30BaHa 3akayka napa B NNacT, U B re0TepMankHbIX CKBaXWHAX KOMoHHLI obcaa-
HbIX M HACOCHO-KOMMPECCOPHbLIX TPYD MOTyT NoABepraTeCa BO3AEWCTBUIO Ype3BblYaiHO BbICOKUX OCEBLIX Harpy3ok. OTHO-
CUTENbHO BbICOKasa TeMnepaTypa 3aka4MBaeMoro rnapa Bbi3blBaeT TEPMUYECKOE paclUMpeHne, HanpsXeHusa OT KOTOporo B
KonoHHe Tpyb MoryT npeebiCUTL Npeaen Tekyyectu Matepuana. Bo Bpems gobblvm TemnepaTypa B CKBaXKMHE CHUXKAETCS,
W KONOHHA Tpy6 MCMbITbIBAET pacTsKeHWe, KOTOPoe TaKKe MOXKET NPeBbICUTb Npeden TekyyecTu. [eoTepmarnbHble CKBa-
XKWHbI TaKKe NOABEprakT BO3AENCTBUIO DOMbLUMX TEMMNepaTypHbIX KonebaHuii Npy npexkpalleHun oTeoaa napa.

Ona oueHkn coeAvHeHWn, oToBpaHHbIX ANS WCNbITaHWA, TpebyeTca BO3OEWCTBME Ha COedWHEHWE OCEBOW CXU-
MalLlel 1 pacTArvBaLLen Harpy3ok. McnelTaHne OOMKHO BKMHYAThL HArpeB W OXNa)AeHWe MchbiTaTensHoro obpasya
pe3bb0BOro CoeAMHEHMA OO OXMOAEMbIX TEMMNEPATYP CKBaXMHbI NPW 3aKpenneHHbIX KoHUax obpasua v NpUnoKeHHOM
BHYTpeHHeM gaBneHun. Heobxogumo yyecTb Marinb obpasua kak npu akcnnyatauuu, Tak U Npu UCMbITaHUA.
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G.3.10 YanuHeHHblIe U FOPU3OHTaNbHbIe CKBaXUHbI

B Takux ckea)kmHax Ong BpaLLeHWs KOMOHHbB! K pe3sboBoMy COEAMHEHUI0 MOXET BbiTb NMPUMEHEH BLICOKWIA KpyTS-
LLMIA MOMEHT, KOTOPbIA AOMKEH COOTBETCTBOBATL 3aAaHHOMY OMana3oHy KpyTALWUX MOMEHTOB pe3bboBoro coeanHeHus.

Ecnv BeIBpaH cTaHOapTHEIN MOMEHT CBUHYKMBaHKUA pe3b00oBOro coeanHeHus, BrmM3kuii K MakcrmManeHO BO3MOXHOMY,
COOTBETCTBYIOLLEMY Mpedeny Teky4yecTn matepvana, To NpoBedeHWe JOMNonHUTeNbHbIX UCMbITaHWin He Tpebyetca. Ecnun
3anac Mexgy MakcvmarnbHbIM MOMEHTOM CBMHYMBAHMA M MOMEHTOM Ha npepene Tekyyectw bonee 10 %, To 3aKkasynk
MoxeT notpeboBaTb AONONHUTENBHON OLUEHKM COMPOTUBNEHUA YPE3MEPHOMY KPYTALLEMY MOMEHTY.

MoxHo pekomeHOOBaTb MOBTOPWUTL CBUHYMBAHWE, Kak yKasaHo B 7.2.2, C MakcMMarneHbIM MOMEHTOM, 3aTeM Mnpu-
NOXWTb MOMEHT CBMHYMBaHUA, Ha 10 % MeHblle MOMEHTa Ha Npefene TeKy4YecTu, PasBMHTUTL pe3bboBoe coeavHeHVe,
O4YMCTUTE U MPOBEPUTL Kanubpom. Pesynsrathl M3MepeHui YKa3biBaloT B COOTBETCTBUK C 7.2 (CM. pyucyHOK B.6).

G.3.11 3abuBka HanpaBnNALLWKX TPYO U UX coeUHEHUNA

Hanpaenswuwme Tpybbl MoryT ObiTb YCTAHOBMEHLI B 3apaHee NpoDypeHHbIE CKBaXWHBLI UMW B CKBaXMWHbLI, Npoby-
pPEHHbIE B MSATKOM TPYHTE FMApaBnu4eckMM crnocobom, nubo 3abutel B rpyHT. PeabboBble coeauHeHUs B 3abUBaeMbIix
HanpasnaAwwmux Tpybax npu 3abuBke MCMbITEIBAKT Gonbluve yaapHble HArpy3ku. SKCMryaTaluWoHHbIE XapaKTEpUCTUKA
TakMx COEOUHEHWIA He OOMKHBI YXyOLWaThCA Mo BO3OSUCTBMEM yAapHbLIX HArpy3oK. [na noaTBepKAEHUSA repMeTUYHOCTH
pe3bLb0BbIX COEANHEHWUIA PEKOMEHOYETCA CNeayoLLMiA NOPAL0K MX UCTIBITAHWA:

a) 3aKpennaAwT TEH30METPLI U akCenepoMeTpbl Ha HUNMNENbHOM U My(bTOBOM 3rMeMeHTax;

b) BeINOMHAKT CBUHYMBAHWE pe3bBOBOro coeanHEHNS M MPOBOAST UCMbITAHWME MOL BHYTPEHHUM rMapOCTaTUYEeCKUM
OaBneHnem;

C) UMUTUPYIOT 3abuBky, HaHeca no coeguHeHnto 2000 yoapoB co ckopocTeio 50 yoapos/MUH;

d) BM3yanbHO ocMaTpMBaloT pe3bboBOE COeAMHEHWE HA OTCYTCTBUE NOBPEXOEHUIA;

€) MOBTOPAKT r’MAPOCTATUHECKOE UCTILITAHWE;

f) pasBvH4YMBalOT pe3LbOBOE COEAMHEHWE W NPOBOOAT BM3yanbHbIA M M3MEPUTENbHBIA KOHTPOIb €0 KOMMOHEHTOB;

g) Ha Ka)aoMm 3Tane WCMbITaHWUsa PEerucTpUpYT NoKasaHWs TEH30METPOR 1 aKCenepoMeTpoB, NPOBOAAT aHanua Ha
YypeamepHbie nnactuyeckue gecopmaumm v T. .

G.3.12 CoeguHeHuna TpybonpoBoaoB
PesbboBble coeanHeHus ansa Tpy6 HedTaHoro coptameHTa (OCTG) paccyuTaHbl HA NPYMEHEHWE BHYTPUW CKBaXKWH,
0OHaKO Takue Wnv nofobHble COeAMHEHWA MOTYT MPUMEHATLCA M B TpybonpoBogax. YCTaHOBNEHO HECKOMBKO PEXMMOB
cbopkun coeguHeHwii B TpybonpoBogax, BKMoYaa pexumel yknagkm Tpy6 «S-yknagka», «J-yknagka», «J-ycraHoBka», uu-
KIMUYECKOE Harpy:eHue OaBrneHeM U pasHOCTb TEMMepaTyp, MarMb v LUMKNUYECKOE HArpy)XeHWe B MEXOMOPHbLIX Mpo-
neTax, pacnpoctpaHeHve TypOyrneHTHOCT M BONTHOBOW HArpy3Kku Npy MOHTaxe.
PekomeHayeTcsa crieayoLwmii Nopsaok atTecTalUoHHbIX UCNbITaHWIA pe3bOOoBLIX COeAMHEHWI TPYBONPOBOAOB!
a) BbINOMHAT NATh UMKNOB CBMHYUBAHUA — Pa3BUHYMBAHUS;
b) BbINOMHAT CBUHYMBaHWE Pe3bBOBOro COEAMHEHWUS C NPUMNOXEHNEM MUHUMANBHOTO MOMEHTa CBMHYMBAHUS;
C) NPOBOAAT WUCMbITAHWE NOL BHYTPEHHUM rMOpPOCTaTUHECKUM OABNEHWVEM,;
d) ona mopenvpoBaHua npoknagku TpybonpoBoaa NpoBOAAT MCMNLITAHWE HA M3rMB 00 OOCTUXKEHUA HanpAXeHUs
Ha HapyXHOW NoBepxHoCcTK Tena Tpybl, paeHoro 80 % OT nNpedena Teky4yecTu, 3aTeM UCTBITHIBAKOT Ha 1M3rnb B obpaTHyto
CTOPOHY OO0 AOCTMBKEHMA HANPSXKEHUA HA BHYTPEHHEW NMOBEPXHOCTK Tena Tpybbl, paBHoro 80 % OT npepena Teky4yecTu;
€) NpoBOOAT rMOPOCTaTUYECKOE UCMBbITAHWE C AOCTUMXKEHWEM TaHreHUManbHbIX Hanps:xeHWi, paeHeix 90 % oT npe-
[ena Teky4ecTu;
f) NnpoBoOAT MCNbITAHWME BHYTPEHHWM OABMEHWEM ra3a C AOCTWXKEHWEM TaHreHUManbHbIX HAMNPAXKEHWA, paBHbIX
80 % oT npegena Teky4ecTH, NpY 0CEBON (hrUKcaLuu TpyObl U NogaepKaHUK BHYTPEHHEro OaBrneHus:
1) TemnepaTtypy UMKNMYeckn nameHsoT ot 4 °C go 90 °C,
2) BoinonHawT 10 UKMKNOB;
g) NpoBOAAT MCMbITAHWE BHYTPEHHUM OABMEHWEM rasa C AOCTMKEHWEM TaHTEeHUMAanNbHbIX HANPsKEHWA, paBHBbIX
80 % ot npenena Teky4yecTn, be3 oceBon cukcalummn Tpybhbl, HO MpU NOAAEPKaHUW BHYTPEHHETO AABNEHUA:
1) Temneparypy umknuyeckn nameHsawT ot 4 °C go 90 °C,
2) BoinonHawT 10 UKMKNOB.

G.3.13 BbicokoTemnepaTypHble CKBaXWHbI

HacToawuii ctaHgapT MOXHO NPUMEHNATL ANS WCNbITaHWa pe3pboBbIX COeOMHEHWI MpW TemnepaType CBbille
180 °C. npu ycnoBum perynupoBaHMa MakCcMMarbHON NOBbILLEHHOW TeMmnepaTypbl, UCNOMb3YeMON NpW UCMbiTaHUaX. [na
UCMbITaHWA pe3bBbOoBLIX COeAMHEHWIA ¢ TeMnepaTypon ceellwe 288 °C npu oueHke HeoBXoAMMOCTW NporpamMmmel UCMbITaHWUA
creayeT y4uTbIBaTb NON3yYecTb W pernakcauuo matepuana.
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Bubnuorpadcun

[11 APIRP 5A3")  Recommended Practice on Thread Compounds for Casing, Tubing, and Line Pipe (PekomeHaye-
Masi MpakThka No pe3bboBbIM MHOMOKOMMOHEHTHBIM CMaskaMm Ans obcadHbIX, HACOCHO-KOMMpec-
COPHBIX U MarucTpaneHbix TPYD, a Takke snemMeHToB BypUIBEHOW KOMOHHBI)

[2] APl Spec5B2)  Specification for Threading, Gauging and Thread Inspection of Casing, Tubing, and Line Pipe
Threads (Cneundurkauns No Hape3aHW, W3MepPeHUD U KOHTPOM KadvecTea pe3bbbl obcaaHbIx,
HaCOCHO-KOMMPECCOPHbIX M MarucTpaneHbIx Tpyb)

[3] APITR5C3%  Technical Report on Equations and Calculations for Casing, Tubing, and Line Pipe Used as Casing
or Tubing; and Performance Properties Tables for Casing and Tubing (TexHu4eckuid oT4eT no dop-
Mynam W pacHetam CBOWCTB 0BcafdHbiX, HACOCHO-KOMNPECCOPHbIX M TpybonpoBoaHbix Tpyb, mc-
none3yembix B KavecTBe 00CaAHbIX UMW HACOCHO-KOMNpeccopHeix Tpy6. Tabnuubl akcnnyaTtauu-
OHHbIX CBOWCTB 0BCafiHbIX U HACOCHO-KOMMNpeccopHbIx Tpyb. MNMepBoe n3gaHue, Aekabpb 2008)

[4] ASTME9 Standard Test Methods of Compression Testing of Metallic Materials at Room Temperature (CtaH-
JapTHble MeTodbl MCMBITaHWA Ha CxXaTve MeTannMyeckux MatepuanoB npy KOMHaTHOW Temnepa-
Type)

[5] ASTM E21 Standard Test Methods for Elevated Temperature Tension Tests of Metallic Materials (Ctangapt-
Hble METOAEI UCTBITAHWIA Ha PacTHKEHNE METANMUYECKMX MaTEPUANOB NPU NOBLILLEHHBIX TEMNEpPa-
Typax)

[6] ASTM E111 Standard Test Method for Young's Modulus, Tangent Modulus, and Chord Modulus (CtaHgapTHeIn
MeTOoA MCMbITaHusa Ansa onpedenenus moayns KOHra, kacaTenbHOro mMogyns ynpyroctv, a Takke
MOAYNsA MaTepuana, onpegensaemMoro Xopaon)

1) MpenTuyen 1ISO 13678 «Petroleum and natural gas industries. Evaluation and testing of thread compounds for
use with casing, tubing, line pipe and drill stem elements» (Hedteraszoeas npombIWnNeHHOCTb. OUeHKa U UCbITaHWE CMa30kK
ans pe3bboBbIX coeaMHEHWI 0BCaAHbIX, HACOCHO-KOMMAPECCOPHLIX M MarucTpaneHeix Tpy6 W anemMeHToB BypunbHbIX
KOMOHH).

Ha tepputopuu ctpad CHI pekomeHayetca npumeHate TOCT I1ISO 13678—2022 « Tpybel obcagHble, HACOCHO-
KOMMPECCOPHbIE W anemMeHTbl BypunbHbIX KONOHH A8 He(PTAHOW 1 ra3oBOW MpoMbiuneHHocTh. OueHKka 1 ucnbiTaHue
pe3bb0BbIX CMa30K».

2) Ha Tepputopun ctpaH CHI pekomeHayetca npumeHsTs TOCT 34057—2017 «CoeanHeHus pe3sbGoBble
oBcafHbIX, HaCOCHO-KOMMNpPeccopHblX Tpyd, Tpy6 ansa TpybornpoeodoB W pe3dbboBble Kanubpbl ans Hux. O6wwme
TexHudeckne TpeboBaHua», BKNOYAKLWMA OcHOBHble nonoxeHua APl Spec 5B, kpome nonoXeHwn, KacalwoLlMxca
pe3bb0BOro CoeAMHEHUA «MHTErpan-mKoONHT».

3) NpenTnyen ISO/TR 10400 «Petroleum and natural gas industries. Formulae and calculations for the properties
of casing, tubing, drill pipe and line pipe used as casing or tubing» (HedTaHaa 1 razoBasi NPOMbILLNEHHOCTL. PopMynbl
W pacyeTbl ANs onpefeneHna XapakTepucTuk o6cadHbIX, HACOCHO-KOMMNPECCopHbIX, BypunbHbix TpyG 1 TpyGonpoBomoE,
NPUMeHsieMbIX B Ka4ecTBe 06CcaHbIX MW HACOCHO-KOMMPECCOPHbIX TPYB).

Ha tepputopun ctpaH CHI pekomengyetcs npumensaTs MOCT 35016—2023 «Tpy6el obcagHble, HacocHO-
KoMnpeccopHble, BypunbHbie U Tpybbl Ans Tpybonpoeogos HeOTAHOW M ra30BON NPOMbILLNEHHOCTU. POpMynbl U pacyeT
CBOWCTBY.
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FOCT ISO 13679—2023

Mpunoxexune b
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
MeXrocyaapcTtBeHHbIM CTaHOapTaMm

Tatbnuua Ob.1

Obo3HaveHue CcCbifIoYHOro CreneHb Obo3Ha4eHWe 1 HaMMEHOBaHWE COOTBETCTBYHOLLEND MEXIOCYAapCTBEHHOMO
MEXOYHApPOAHOrO cTaHdapTa | cooTeeTcTBuA cTaHgapta
ISO 3183 IDT MOCT ISO 3183—2015 «Tpy6wl cTaneHele ana TpybonpoBoaoB HedTA-
HOW 1 rasoBoi NpoMbILLeHHOCTH. OBLLIKe TEXHWYECKUE YCIOBUSA»
ISO 11960 MOD MOCT 31446—2017 (ISO 11960:2014) «Tpybbl cTanbHbIe, 0bcagHbIe UK

HACOCHO-KOMNPECCOopHLIe Ana HedTAHON U ra3oBON MPOMbILLNEHHOCTH.
Ob6ume TEXHNHECKNE YCIIOBUSA»

API RP 5C5:2017

BETCTBUA CTAaHOAPTOB!

* COOTBETCTBYHLLMIA MEKIOCYJapCTBEHHbIA CTaHAAPT OTCYTCTBYET. [10 ero NPUHSATSA PEKOMEHOYETCS UCMONb30BaTh
NepeBoA Ha PYCCKUIA S3bIK AaHHOTO MeXAyHapo4Horo cTaHaapTa.

MpumeyvyaHne — B HacTodAwen Tabnvue UCNonb30BaHbl criegyroLllne yCenoBHble 0603Ha4YeHna CTeneHn cooT-

- IDT — maeHTU4HbIA cTAaHOapT;
- MOD — moanu1uMpoBaHHbIA CTaHAapT.

Bubnuorpadua

[1] Nowinka, Meijer, Miller (2017), Maximizing Tubular Capacity and Well Integrity Under Near-Yield Loading,

SPE/IADC-184689-MS
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FOCT ISO 13679—2023
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MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa
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