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MpepgucnoBue

1 NOArOTOBJIEH nogkomuTeToMm MK 7 «Tpy6bl HapesHble HE(PTAHOro copTaMeHTa» TeXHUYecKoro Ko-
muteTa TK 357 «CTtasibHble U YyryHHble TPyObl 1 6a//I0HbI» Ha OCHOBE ayTEHTUYHOrO NepeBoja Ha PYCcCKuit
A3blK CTaHAAPTa, YKasaHHOro B NyHKTe 4, KOTOPbIA BbinonHeH CMN® «/HTepcepBuc»

2 BHECEH TexHuueckvum koMuTeToM Mo cTaHgaptudaumm TK 357 «CTtanbHble U YyryHHble Tpybbl u
6an10HbI»

3 YTBEPXX/[EH W BBEJEH B IEACTBUE [Mpuka3om ®eaepansHOro areHTcTsa No TeXHUYECKOMY pe-
rynMpoBaHuio 1 meTposorum ot 26 cpespans 2016 r. Ne 76-cT

4 Hactosiwmii cTaHfapT MAeHTUYeH mexayHapogHomy craHgapty NCO 13679:2002 «HedTtsHas v ra-
30Bas NPOMbILLIIEHHOCTb — poueaypbl 419 UCMbITAHUS COeAMHEHNI A 06CaAHbIX U HACOCHO-KOMMNPECCOPHbIX
Tpy6» (ISO 13679:2002 «Petroleum and natural gas industries — Procedures for testing casing and tubing
connection»).

HavmeHoBaHVe HacTosLero ctaHgapTa M3MEHEeHO OTHOCUTENIbHO HaVMEeHOBaHWA YKa3aHHOro Mexay-
HapoAHOoro ctaHgapTta Ans npusefeHus B cootsetcTeue ¢ FOCT P 1.5 (nogpasgen 3.5).

MpuMeHsaemble B MexayHapoaHoM ctaHgapTe MCO 13679:2002 TepMUHbI 3aMeEHEHbl Ha MPUMeHSAeMble
B HaLMOHa/IbHOI NPaKTUKe: «MHTerpasibHoe COeMHEHNE» — Ha «pacTpybHOe COoefMHEHME», TEPMUH «bOX».
0603HaYaLLMil 31EMEHT COeAUHEHUS C BHYTPEHHEN pe3b00id. — Ha «pacTpyOHbIi 3NIEMEHT».

Mpy NnpyMeHeHUN HacToSLLEero cTaHJapTa peKkOMeHAYyeTC UCNONb30BaTh BMECTO CCbIIOYHbIX MEXAyHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HaLMOHabHble cTaHdapThl Poccuiickoil ®efepauum n Mexrocy-
[apCTBeHHble CTaHAapTbl, CBEAEHUS O KOTOPbIX NPUBEAEHbI B AONOTHUTENBHOM Npuaoxexnun A

5 BBEJEH BINEPBbIE

MpaBuna npvMmeHeHWss HacToslWwero crtaHgaprta yctaHossieHbl B TOCT P 1.0—2012 (pasgen 8).
MHdopmauns 06 nsMeHeHnsX K HacTosilwemMy cTaHgapTy nybnnkyeTcsa B eXerogHoM (Mo COCTOAHUIO Ha
1 AHBaps Tekyl,ero roga) MHhopMaLnoHHOM yka3aTene «HaumoHanbHble cTaHA4apThl», a ouLMabHbIli
TEKCT W3MEHEHMA W MNonpaBoK — B eXeMeCAYHOM WH(OPMAaLMOHHOM YkasaTene «HaunoHa/bI<ble
cTaHfapTbi». BcnyyaBnepecmoTpa (3aMeHbl) UM OTM eHbl HAC/IOALLBIO CTaH4apTa CooTBeTCTBYO LW ee
yBefomneHne 6yneT onybamkoBaHo B 6vkaiemM BbiMycke exemMecsyHoro MHMopMaLMoHHOro ykasatens
«HaunoHanbHble cTaHAapTbi». COOTBETCTBYIO L ad MHdopMaums, yseJoMIeHe UTe KCTbl pasmeLLatsnos
Takxe B MH(popMaLMOHHOI cucTemMe 06Lero nNoib3oBaHNsS — Ha odmumanbHoM calite degepanbHOro
areHTCTBa MO TEXHUYECKOMY perynnpoBaHunio n metponorum B cetm WuTepHeT (bvww.gost.ru)
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BesepneHune

HacTosawumin ctaHgapT uaeHTuyYeH MexayHapoaHomy ctaHgapTty MICO 13679:2002, koTopsblil 6611 pa3pa-
60TaH Ha ocHoBe cTaHgapTa APl RP 5C5 1 3anaTteHToBaHHbIX METOAMK UCTbITAHMI pe3b60BbIX COeAUHEHNIA.

MexgayHapogaHblii ctaHgapT MCO 13679:2002 6bin nogrotoBneH Mogkomutetom MK 5 «O6cagHble, Ha-
COCHO-KOMMpPEeCCOopHble 1 6ypunbHble Tpy6bi» TexHnyeckoro komuteta MCO/TK 67 «MaTepuansl, 060pyfoBa-
HVEe 1 MOPCKME KOHCTPYKUMU ANS HEPTAHON, HedhTEXMNYECKOW 1 ra30Boi NPOMBbILLIEHHOCTU.

Mposepka ucnblTaTeNbHbIX U NPefebHbIX Harpy3oK 415 COefMHEHNS UMeeT pelualollee 3HayeHne npu
NPOeKTUPOBaHUN 06CaAHbIX N HACOCHO-KOMMNPECCOPHbIX TPYO.

[nsa npoBepky ucnbiTaTeNlbHbIX U NpefesibHbIX Harpy3ok npoBOAAT WUCMbITaHWE COeAUHEHUSA Mpu npe-
AeNbHbIX 3HaYeHnsaX pabounx napameTpoB. [laHHOEe WCNbiTaHWe rapaHTUpyeT, YTO BCA NPOAYKUMs, KoTopas
6GyfeT akcnnyaTupoBaTbCA MpU 3TUX NapameTpax, byaeT ob6nafaTb Takoli e paboToCcnoCOGHOCTLIO, Kak u
npoAyKuUusa, KoTopas nogsepranacb WUCMbITaHUMAM. DKCrayaTauuoHHble napaMeTpbl pe3bb0BOro coefnHeHns
BK/OYAKOT NpefefibHble OTKNOHEHUSI pa3MepoB, MexaHW4eckue CBOICTBa, 06paboTKy MOBEPXHOCTU, KPYTS-
LLMA MOMEHT CBUHYMBAHWA, TUM U KOMYECTBO Pe3b60BOI cMasku. B HacToslwem cTaHjapTe paccmarpusa-
I0TCS M3BECTHble NpefesibHble OTK/IOHEHUSA pasMepoB CTaHAapTHbIX coeauHeHuin. Onpepenexnve Hebnaro-
NPUSATHBLIX NPeAesbHbIX OTKIOHEHWU pa3MepoB HeCTaHAAPTHbLIX CoefuHeHNl TpebyeT aHann3a KOHCTPYKLUK.

HacToswumii ctaHgapT COCTOMT U3 NATU OCHOBHbIX YacTeil. McnbiTaHna NpoBOAATCS B COOTBETCTBUM C
pasgenamn 4—8 Ha OCHOBE AaHHbIX, NPefoCTaB/IeHHbIX U3TOTOBUTENIAMWU U YKa3aHHbIX B MPUIOXeHUN A. 1
(nnn) pacuyeTos, NpuUBEAEHHbIX B NPUNOXeEHUN B. 1 ohopmnaoTcs B BUAE OTHETOB, (DOPMbI KOTOPbIX NpuBe-
AeHbl B npunoxeHun C. B npunoxeHnn D ykasaHa vHgopmauus, KOTOPY HeobxoaumMo ykasaTb B MOSIHOM
oTyeTe Mo ucnbiTaHUsX. B npunoxernun E npusegersl pacyeTbl 4N NOcTpoeHns 100 % o6nacTu HarpyXeHus
Ana Tena Tpy6bl 1 onpefeneHns Touek UCMbITaTelbHOW Harpysku. B npunoxenun F npusefeH npumep kanu-
6pPOBKUN HArpy304HOro ycTpoicTtaa. B npunoxeHnn G npuBefeHa BO3MOXHasA OLLeHKa kayecTBa cepumn nsgenuii
C pe3bb0BbIM COefMHEeHNEM, a B NPWIOXeHUn H npuBefdeHbl ykasaHus No NpoBefeHWI0 AONOMHUTESbHbIX
UCNbITaHUA ANs cneyuanbHbIX YCNOBUIA NpyMeHeHus. B npunoxeHun | npreBegeHo 060cHOBaHe pa3paboTku
HacTosLero cTaHaapTa. B npunoxexnun J nepeyncnerbl TpeboBaHNsA K COeANHEHUAM, UMEIOLWUM YNI0THEHNE
MeTas1-MeTasl/1 U ynpyroe ynjioTHEHNE, KOTOPbIE WCMbITbIBAOTCA OTAE/LHO.

LlononHutensHble UCNbITAHUA NPOBOAAT AN CNEeLUanbHbIX YCOBUA NPUMEHEHNA COEMHEHN, KOTOpble
He OLeHUBAaTCSA NOCPEeACTBOM UCMbITAHUIA, ONUCAHHBIX B HACTOALEM cTaHAapTe. 3aka3uuk 1 N3rotoBuTesb
[O/MKHBI COrnacoBaTtb MPYMeHeHVe COeMHEeHNS B TakuX YC/TOBUAX C YYeTOM onpeenieHHbIX OrpaHnyeHuii.

PekomeHayeTcsi NnpoBefeHWe UCMbITAHWIA Nog, HabnaeHnem npeacTaBuTeneli 3akasyvka u (Mam) k-
CneKLuMn TpeTbei CTOPOHBI.

B HacTosliem cTaHfjapTe paccMaTpuBaloTCa UCMbITaHWA COeAVHEHWI Npu Hambonee 4acTo BCTpevato-
LLMXCA YCNOBUAX N HE paccMaTpuBaloTCs BCE BO3MOXHbIE YC/I0BUSA, HANpUMep He paccmaTpusaeTcs aKcnaya-
Tauusa B arpeccuBHO cpefie, KOTopas MOXET NOBMATL Ha paboune xapakTepucTKN COefUHEeHUS.
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HAUMWOHA/TBbHBLW CTAHAOLAPT POCCUMNCKOWN OSGEJEPALNMN

TPYBbl CTAJIbHbIE OBCAAHbLIE 1 HACOCHO-KOMMPECCOPHbIE A1 HEGTAHOW
1 TA30BOW MPOMBILW/TIEHHOCTH

MeToabl UCTIbITAHUI Pe3b60BbIX COEANHEHNI

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

[Jata BBegeHnsa — 2016—10—01

1 O6nacTb NpUMeHeHUs

HacToswwuii cTaHgapT ycTaHaBIMBaeT MUHUMaUTbHbIV NepeyeHb MeTOA0B NPOEKTHbIX UCMbITAHWIA 1 Npu-
€MOYHbIe KpUTEePUU UCTIbITAHUIA ANS COefUHEHNI 06CafHbIX U HACOCHO-KOMMPECCOPHbIX TPYO, NCNONb3yeMbIX
B HE(DTSHOI 1 ra3oBOW NPOMBbILLNEHHOCTH. VCNbITaHNsA (ON3NYECKUX CBOWCTB COeAVMHEHNI ABNSIOTCA YaCTbio
npouecca NpPoeKTHO! NPOBEPKM U NPefocTaBAAlT 06beKTNBHbIE Aoka3aTeIbCTBa COOTBETCTBUA COEMHEHNS
TEM MCNbITaTeNbHbIM W NpefeNbHbIM Harpy3kam, KOTopble yKa3aHbl U3roTOBUTENEM.

CTaHfapT ycTaHaBNUBaET YeTbIpe Knacca UCNbITaHUA N0 UX TAXKECTU.

HacToswuii cTaHgapT He NpefocTaBnseT cTaTucTnyeckyto 6asy Ans aHanamsa pUCKoB.

HacTtoswmii ctaHgapT paccMaTpuBaeT TONbKO TPU U3 NATU BO3MOXHbIX BUOB MEPBUYHbLIX Harpysok,
[ecTBYIOLMX B CKBAXMHAX Ha 06cafHble N HACOCHO-KOMMNPEeCCOopHble TPy6bl: faBeHne Tekyyei cpeabl (BHY-
TpeHHee 1 (M) BHELLHEE), OCeBOe YyCUIne CXatus Wan pacTsXeHus: u3rnb (npofonbHblid M3rné n (Mim)
n3rnb OT OTKIOHEHNA CKBAXWHbI), @ Takke KpyyeHue. B cTaHfapTe He paccMaTpuBatoTCst HAarpy3ku KpydeHus
npy BpaLleHU 1 MeOCECUMMOTPUYHbIE HArpy3ku (MPU TOUEYHOM, IMHERHOM UM NOBEPXHOCTHOM KOHTaKTax).

HacToswmii cTaHAapT onpegenseT UCNblTaHus, KoTopble Heo6XoAWMO MPOBECTU NS onpefeneHuns
CK/IOHHOCTU K 3aefaHunio, YNIOTHUTE IbHbIX CBONCTB U KOHCTPYKTUBHONM LeNIOCTHOCTU COeAMHEHMNE 06caaHbIX
M HACOCHO-KOMMNPECCOPHbIX TPY6.

B cTaHAapTe paccMaTpvBatoTCs YC/0BUS NMPUMEHEHNS 06CafHbIX U HACOCHO-KOMMNPECCOPHbIX TPy6 6e3
yyeTa AnameTpoB Takux Tpyo6.

2 HopMmaTuBHbIE CCbINKK

B HacTosweM cTaHAapTe UCMOMNb30BaHbl HOPMATUBHbLIE CChIIKM Ha criegytolme ctaHaapTbill

NCO 3183-1 HepbtAHasA u razoBas NpoOMbIWAEHHOCTb. CTanbHble TPyObl AN TPYOONPOBOAHbBIX TPaHC-
MOPTHbIX cucTeM. TexHnyeckme ycnosums nocTaBku. YacTb 1. Tpy6bl knacca Tpeb6oBaHuii A (1ISO 3183-1.
Petroleum and natural gas industries — Steel pipe for pipelines — Technical delivery conditions — Pari 1:
Pipes of requirements class A)2L

MCO 3183-2 HehTaHasa 1 razoBas NPOMbILAEHHOCTb. CTanbHble TpyObl AN TPYO6ONPOBOAHbLIX TPaHC-
MOPTHbIX cUCTEM. TexHMYeckue ycnoBusi noctaBku. YacTb 2. Tpy6el knacca Tpe6oBaHuii B (1ISO 3183-2.
Petroleum and natural gas industries — Steel pipe for pipelines — Technical delivery conditions — Part 2:
Pipes of requirements class B)2>

il [Nsi faTMpOBaHHbIX CCbUTOK UCTOMb3YHOT TOMBKO YKa3aHHOe U3faHue cTaHgapTa. B ciyvae HefaTMpoBaHHbIX
CCbI/IOK— MOC/IefHee M3faHe CTaHaapTa, BKYast BCe U3MEHEHMs! 1 NOMPaBKu.

2>[laHHblli CTaHAAPT OTMEHEH C 3ameHoli Ha MICO 3183—2012 «HedhtsiHas 1 ra3oBas NPOMBbILLIEHHOCTb. Tpy6bl
CTasbHble AN cCTEM TPyBONPOBOAHOTO TPaHCTOpTay.

M3gaHve odmupansHoe
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NCO 3183-3 HeptAHasa n raszosas NPOMbILLIEHHOCTb. CTasbHble TPYyObl 415 TPYO6ONPOBOAHbIX TPAHC-
MOPTHbLIX cUCTEM. TexHuyeckue ycnoeusi noctaBku. YacTb 3. Tpy6bl knacca Tpe6oBaHuii C (ISO 3183-3,
Petroleum and natural gas industries — Steel pipe for pipelines — Technical delivery conditions — Part 3:
Pipes of requirements class C),}

MCO 10400:1993 TlMpombilneHHOCTb HedhTAHaa U rasosas. ®opMysbl U pacyeTbl MO onpegeneHuio
XapakTepucTuk 06cafHblX, HACOCHO-KOMMPECCOPHbIX, BypuabHbIX U TpybonposoAHbix Tpy6 (ISO 10400,
Petroleum and natural gas industries: formulae and calculation for casing, tubing, drill pipe and line pipe
properties).

NCO 10422 lNpombIWIeHHOCTb HedTAHas un rasosas. HapesaHue, kanubpoBaHne v MPOU3BOACTBEH-
HbI KOHTPO/Ib Pe3bbbl 06CaAHbIX, HACOCHO-KOMMNPECCOPHbIX TPY6 1 TPy6ONPOBOAOB. TEXHUYECKME YCI0BUS
(ISO 10422, Petroleum and natural gas-industries; threading, gauging, and thread inspection of casing, tubing
and line pipe threads; specification)2L

NCO 11960 HedrTaHasa v rasosast MPOMbILLIEHHOCTb. CTasibHble TPYy6bl 415 NCNONb30BaHUS B KAYecTBe
06caHbIX 1 HACOCHO-KOMMpPEeCCOopHbIX Tpy6 Ansa ckBaxuH (ISO 11960. Petroleum and natural gas industries —
Steel pipes for use as casing or tubing for wells)

NCO 13680 lMpoMbILLNEHHOCTL HeTAHaA U rasosas. Tpy6bl GeCLIOBHblE U3 KOPPO3MOHHO-CTOMKUX
CnnaBoB AN NPUMEHEHNA B KauyecTBe 06CafHblX, HACOCHO-KOMMNPECCOPHbIX W COeANHUTENbHbIX Tpy6. Tex-
Huyeckne ycnosus noctaskm (ISO 13680. Petroleum and natural gas industries — Corrosion-resistant Alloy
seamless tubes for use as casing, tubing and coupling stock — Technical delivery conditions)

API Bull 5C3 BbronneteHb no chopMynamMm M pacyeTam CBOWCTB 06CafHblX, HACOCHO-KOMMPECCOPHbIX,
6YypW/IbHBIX 1 TPY60MPOBOAHBIX TPY6, NCNONb3yeMbIX B KAYeCTBE 06CafHbIX Y HACOCHO-KOMNPECCOPHbIX TPY6,
1 Tabnuuam aKcnayaTalyMoHHbIX CBOMCTB 06CaHbIX U HACOCHO-KOMNpeccopHbIX Tpy6 (API Bull 5C3. Bulletin
on Formulas and Calculation for Casing. Tubing. Drill Pipe, and Pipe Properties)

API| Spec 5B Tpe6oBaHus k Hape3aHuto, kannbpoBke 1 KOHTPOSO pe3bbbl 06caAHbIX, HACOCHO-KOMMNpec-
COpHbIX 1 Tpy6onpoBoaHbIx Tpy6 (APl Spec 5B. Specification for Threading, Gauging and Thread Inspection
of Casing. Tubing, and Line Pipe Threads)

API Spec 5L TpeboBaHus k Tpy6onposogHbiM Tpy6am (API Spec 5L. Specification for Line Pipe)

3 TepMuHbI, onpeaeneHns, 0603HaUYEHNA 1 COKpallLeHuns

3.1 TepMuHbI 1 onpepeneHus

B HacToswem cTaHfapTe NpUMeHeHbl cneaylolme TepMUHbI C COOTBETCTBYOLLMMUN OnpeAeneHnsamu;

3.1.1 anarpamma HarpyxeHus oceBoo gaBrieHne — Harpy3ska (axial pressure load diagram): Mpaduk
3aBMCMMOCTM AaB/IeHNsA OT OCEBOW Harpy3ku, XxapakTepuayoLnii UcnbiTaTeNlbHY0 Harpy3ky Ha coevHeHune u
(nnv) Tpy6y nnn NpeaenbHY0 Harpysky.

3.1.2 3aepaxune (galling): XonogHoe cBapuBaHnMe KOHTAKTHbIX MOBEPXHOCTEN, COMNPOBOXAAEMOE OTpPbI-
BOM MaTepuana npv ganbHeilem CKOTbXEeHUN WX BpaLleHnn.

MpumeyvaHunsa

1 3aenaHne GbIBAET CIEACTBUEM CKOJIBXEHUS META/VIMHECKUX NOBEPXHOCTEN Nog, 60/MbLIMMM Harpy3kamu. MoxeTt
6bITb BbI3BAHO HEAOCTATOYHOW CMa3KOoli KOHTaKTUPYHOLLMX NMOBEPXHOCTEN. Lienb HaHeceHWst cMaskn — CBECTU K MAHUMY-
My KOHTaKT METa/I/IMYECKUX NOBEPXHOCTEN 1 06ecneumnTs Ux 6eCnpensiTCTBEHHOE CKOMbXeHVe. Jpyriue cnocobbl NpeaoT-
BpaLLeHNs 3aeaHnsA — CHIDKEHWE AAB/IEHNS WIN YMEHbLUEHUE [/IMHbI TPAEKTOPUN CKOSTBKEHNS.

2 Pa3mnyaloT HECKO/bKO CTeneHeli 3aefaHns B 3aBMCMMOCTM OT OTYeTa U Heobxoammoro pemoHTa (cm. 3.1.5.
3.1.17, 3.1.20).

3.1.3 ncxogHas 3arotoBka (mother joint): Tpy6a unu Tpy6Has 3arotoBka Ass MydT, OT KOTopoli oTpe-
3al0T NaTpyoKU 4118 U3roTOB/EHNA 06pasLoB AN1A UCMbITAHWIA.

3.1.4 xonoHHa Tpy6 (pipe string): Heckonbko Tpy6, COeANHEHHbIX MeXAY COGOM.

3.1.5 nerkoe 3aegaHue (light galling): 3aegaHue, nocneacTBMSA KOTOPOrO MOFYT 6biTb YCTpaHeHbl npu
NOMOLLY LWANGOBATbHOW LLKYPKM.

3.1.6 MHOroanieMeHTHOe ynnoTHeHue (multiple seals): Cuctema ynnotHeHwuid, cocTosWwas n3 gByx um
60/1ee HE3aBNCUMbIX 3/IEMEHTOB, KaX/Ablii 3N1EMEHT KOTOPOI ABNAETCS CAaMOCTOSITE/bHLIM YM/IOTHEHWEM.

[JaHHbI/i cTaHAapT OTMEHeH ¢ 3ameHoli Ha VICO 3183—2012 «HedhrsiHas 1 ra3oBasi NPOMBbILLIEHHOCT. Tpy6bl
CTaslbHble 419 c1cTeM TPy6ONpPOBOAHOIO TpaHCMopTay.

2) [aHHbIi cTaHaapT oTMeHeH 6e3 3aMeHb!.
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3.1.7 o6bnacTb ucnelTaTenbHbiX Harpy3ok (test load envelope): O6nacTb, OrpaHM4YeHHas 3HaYeHNaIMn
Harpy3ok (0CeBOW Harpysku, AaBneHus, U3rnbalrowein HarpyskuM) n Temnepartypbl, B npefenax KOTopbIX
coefiMHeHne AO0/HKHO ObITb NCNbITAHO B COOTBETCTBMM C HACTOALLMM CTaHAapTOM.

MpumMmeyaHne — M3rotoBuTe/b HECET OTBETCTBEHHOCTH 3a BbIGOP 06/1aCTU MCMbITaTENbHbIX HArpy30K A5 U3-
rOTOB/SIEMbIX UM COEAVHEHWI (CM. 4.1).

3.1.8 obpasey coegnHeHuns (connection specimen): [jBa oTpeska Tpy6, COeMHEHHbIE MeXAy CO6O.

MpumeyaHne — ObpaseL, MydITOBOrO COeVMHEHN COCTOUT M3 OTPE3KOB KOHLIOB TPY6 C Hapy»HOW pe3bboii
(HVMNNENBbHBLIX 3NEMEHTOB), COeAVHEHHbIX My(PTOI C BHYTPEHHEW pe3bboii (pacTpybHbIM 3/1eMeHTOM), obpasel, pacTpy6-
HOrO COeIVHEHNSI — U3 OTPE3KOB KOHLIA TPYObI C HAPYXXHOI Pe3bO0ii (HUNMNENbHOTO 3/1EMEHTA) M KOHLA TPYOb! C BHYTPEH-
Heln pe3bboli (pacTpybHOro aneMeHTa).

3.1.9 oBanbHOCTb ynnoTHeHuA (seal ovality): Pa3sHOCTb MakCUMasibHOro AuaMeTpa ynaoTHEHUA U MU-
HYMasnbHOro AvameTpa yNn/J0THEHUS, Ae/leHHas Ha CpeaHWi AnaMeTp YN/IOTHEHUS U YMHOXeHHas Ha 100.

MpumeyaHune — OBa/bHOCTb YMIOTHEHNA BbIPAXKAETCA B NPOLIEHTAX.

3.1.10 ogHO3NneMeHTHOe ynnoTHeHue (single seal): OQHO ynIOTHEHUE UM HECKO/IbKO YMIOTHEHWIA,
OYHKLMN KOTOPbIX HENb3A pasfenuTb hr3nyecku.

3.1.11 napTtusa (lot): Tpybbl 0AHOrO pasmepa, OAHOW rpynnbl NPOYHOCTU, U3 CTa/IM OAHOW NaBKK, KOTO-
pble noAsepranncb TepmMoobpaboTke B TeYEHVE OAHOTO HENPEPLIBHOTO NpoLiecca Uan B O4HON cafke.

3.1.12 napTtuns usgenuii ¢ pesbboii (thread lot): N3penus, n3rotoBneHHble Ha pe3bboHape3HoM 060-
pyfoBaHUM B TEHEHWE HEMPEpPLIBHOTO MPOM3BOACTBEHHOIO LMKNa, KOTOPbIA He NpepbiBasiCa 3HAYUTENbHbIMU
NONOMKaMW UHCTPYMEHTa UK HencnpasHOCTAMU 060pyfoBaHUS (MCKYasA U3HOC UM He3HaunTe lbHble No-
NIOMKU MHCTPYMEHTa), 3amMeHol fepxarens (Kpome 4epHOBOI PacTOYHOW OnpaBku) UAW M6LIMU APYTUMM
c6osiMn B paboTe pe3b6oHape3Horo 060pyAoBaHNsA UV KOHTpone Kannbpamu.

3.1.13 naTpy6ok (pup joint): OTpe3ok Tpy6bl Unn Tpy6GHO 3aroToBky AN MydpT, MOXeT 6bITb C pe3b60ii.

3.1.14 npepenbHas Harpyska (limit load): MakcumanbHoe 3HayYeHne coveTaHus Harpy3ok (oceBoli Ha-
rpy3ku n (unn) AaBneHus), KOTopoe onpegenseT yCoBUs paspyLleHns CoeAVHEHNs, UM MakcuManbHasa Ha-
rpy3ka. Bbi3blBatollas naacTuyeckyio gedopmauunio (Hanpvmep npoAosibHbI U3rMb) nepen NOMHbIM paspy-
LeHneM coefMHeHNs (0TKa3oMm).

3.1.15 paspywatuiaa Harpyska (failure load): Harpyska, npyu KOTOpoi Teno Tpy6bl WK COeANHEHUE
MOSIHOCTBIO Pa3pyLlaTCA B BUAE BbIXOAa COeAVHEHNS U3 CONPSHKEHNS, pacTPeCcKMBaHUs, 3HaAUNTEIbHOW nna-
cTuyeckoii aechopmauuy (Hanpumep BCNyYMBAHUS WM CMATUSA) MW 3HAUYUTENBHON NOTepW repMeTUYHOCTU.

3.1.16 ynnoTHeHue no pe3bbe (thread seal): YnnoTHeHue nam cuctema yniaoTHEHWI, co3garoLme rep-
METUYHOCTb COeAVHEHNA 3a CHET TOYHOCTU Npoduna pe3bbbl N Pe3bbOoBOV CMa3kn, HAHECEHHON Ha NoBepX-
HOCTb pe3bObl.

3.1.17 cunbHoe 3aepfaHune (severe galling): 3aegaHue, nocneacTBUsA KOTOPOro He MOTYT BbITb yCTpaHe-
Hbl C NOMOLLbI0 HAAMWAA U WM OBaNbHON LIKYPKW.

3.1.18 coeguHeHune (connection): Pe3bboBoe coefuHeHWE ABYX KOHLOB Tpy6 C MOMOLLbIO My(TbI
(MydhTOBOE COEANHEHME) NN ABYX KOHLOB Tpy6 6e3 nomolun MydThl (pacTpybHoe coeanHeHue).

3.1.19 Tomnopartypa oKpyxatLei cpefbl, KOMHaTHas TemnepaTtypa (ambient temperature): ®akTu-
yeckasa Temneparypa B noMmeLleHnmn naboparopum npu oTCyTCTBUK OCTATOYHOrO Harpesa 06pasLoB coefuiHe-
HWI1 Nocne npegLecTBYOWUX TEPMUYECKNX UCTbITAHWIA.

3.1.20 ymopeHHoe 3aogaHune (moderate galling): 3aegaHve, nocneacTBrs KOTOPOro MOryT 6bITb yCTpa-
HeHbl MpY NOMOLLM HaAMUNA U WANKOBANLHON LLKYPKU.

3.1.21 ynnoTHeHue (seal): 3nemeHT, NpensaTCTBYIOWUIA NPOHNKHOBEHWIO UCNbITATENLHOW Cpeabl.

3.1.22 ynnoTHeHne meTann-metann (metal-to-metal seal): YnnoTHeHne wnau cuctema ynjoTHEHWN,
co3garoLine repMeTUYHOCTb COeMHEHMNS 3a CYET BbICOKOTO KOHTAKTHOrO HanpshXeHWs conpsraembix meTtan-
JIMYECKMNX NOBEPXHOCTENA.

MpumeyaHne — Pe3b60Basi cMaska MOXET UMETb Kak NoJIOKUTENTbHOE TaK 1 oTpuuaTesibHoe B/NAHME Ha 3KC-
nnyaTauyiOHHbIE XapPakTePUCTUKN YNTOTHEHNA METUTT-METaU /1.

3.1.23 ynpyroe ynnoTHeHue (resilient seal): YnnoTHeHne nam cuctema ynioTHEHUIA, co3parolune rep-
METUYHOCTb COeAMHEHUS NPV MOMOLLM YNNOTHUTENbHbLIX KOMel, YCTaHOB/IEHHbIX BHYTPU COeAVHEHWA
(Hanpumep, B npoduae pesbbbl, Ha YNIOTHUTENBHOM yyacTke U T. 4.).

3.1.24 yteuka (leak). /lloboe BbITECHEHWE Tekyuel cpefibl B U3MepUTENIbHOW cucTeMe BO BPeMms Bbl-
OEePXKN CoeIMHEHNA Nog faBneHNeM.
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3.2 0603HayYeHuns

B HacToAleM cTaHAapTe NpUMEHeHb! cneayowme 0603HaYeHns:

Ax—
A0 —
Ap—
C—
O —
D, —
DO —
D,eg—
Er—
£Ep—
F—
Fa—
Fb—
Fc—
Ff—
F—
F,—

Fy—

| —
Kec—
Kp| —
Kpo —
K, —

K', KO—
LA —

Lg —

Lc —
Lpj —
M —
Ma—
pc—

'u' —
Pb ~
plh —
pin—
P, —

piyp—
po—
pob—

naowagb CeveHns, paccumTaHHasa no BHyTPEHHEMY AnameTpy Tpyobl;

nnowaab cevyeHuns, paccuMTaHHasa no Hapy>XHoOMy agnameTpy Tpy6bl;

nnowagb nonepeyHoro ceveHns Tpyobl;

oceBOe ycunve cxatus;

3aflaHHblli HapYXHbI aguameTp Tpyobl;

BHYTPEHHWIA AnameTp;

HapyXHblli fnameTp;

ahhekTnBHAA CTeneHb UCKPUBNEHUS, B rpagycax Ha 30 M;

a6CconoTHasA NOrpeLIHOCTb KaIMBPOBKU Harpy304HOro yCTpoicTBa:

OTHOCUTEsNIbHasA NOrpeLlHOCTb KaMbpoBKM HArpy304HOro YyCTPOCTBAa, B NPOLEeHTax;
ycunve paspyLueHus;

0CeBOE yCune pacTsXeHUs UK CKaTus:

9KBMBA/IEHTHOE OCEBOE YCUne n3rnba;

3asB/IeHHan NPOYHOCTb 06pasLa CoeAVHEHUS MPU CXUMalOLLEeli Harpyske;
hakTnyeckoe oceBoe ycunme pacTsXKeHUs uan oxaTus;

HOMUWHa/IbHOE OCEeBOE YCUne PacTsHKEHUA WK CKatus;

3anB/I€HHaa MPOYHOCTb COEAMHEHUSI NPU YACTUYHOW pacTArvBatolLeil Harpyske nam paspyliato-
el Harpyske;

3asB/IeHHas NPOYHOCTb COEfMHEHUSA NpU pacTArnBaloLleil Harpyske, COOTBETCTBYIOLLEN Havany
TeKyyecTu:

MOMEHT VHepLuu;

KO3(hhULMEHT 3PHEKTUBHOCTU CTONKOCTU COELAMHEHUS K CKMMAIOLLNM Harpy3Kam;
KoathpuLMeHT acpheKTUBHOCTN CTOWKOCTUN COEAUHEHUS K BHYTPEHHEMY AaBMEHNIO;
KoathhuLmeHT acpheKTUBHOCTU CTONKOCTU COEAMHEHUS K BHELUHEMY AAaB/IEHNIO:
KoathpuLMeHT 3cpheKTUBHOCTN CTOMKOCTU COEAMHEHUS K PACTATMBAIOLLMM Harpyskam;
reomeTpuyeckme nepemeHHble;

[ANVHA HUNMENbHOTO 371eMeHTa A OT Topua Myd Tl (v Topua pacTpy6HOro anemMeHTa) 4o Topue-
BOIA 3arNyLIKU UKW HaYana KpenaeHus;

[OJ/IMHA HUNMNEeNbHOro 3ieMeHTa B oT Topua MydThl (Mn Topua pacTpybHOro afemeHTa) 40 Topue-
BOVi 3arnyLKy UKW HAaYana KpenneHus;

ANVHA My Tbl UK pacTPyGHOTO CoeaUHEHUS;
MWUHMMasIbHasA MeXonopHas A/inHa 3neMeHTa CoOeUHEHMS.
M3rnbaroLnii MOMEHT:

CBepXM3rnbaroLLMii MOMEHT:

AasneHune cmaTua no MCO/TP 10400 Ansa Hapy>XHOro guameTpa, TOMLWMHbI CTEHKN U hakTnyecko-
ro npefena Tekyvyectu obpasua;

BHYTpPEHHEE JaB/eHue;
BHYTPEHHEe AaB/ieHNe C n3rnbaroLein Harpy3Kko;

BbICOKOE BHYTPEHHEE [aB/IEHME;

HOpPMUPYEMOE BHYTPEHHEE UCMNbITATENILHOE AAB/IEHNE:

HN3KOEe BHYTPEHHEE AAaB/IEHME;

BHYTPEHHEe AaB/ieHne Havyana Tekyyectu B Tene Tpy6wl no MCOIMMO 10400;
BHELLHEE UCNbITaTe/IbHOE faB/IEHUNE:

BHELUHee faB/ieHne ¢ n3rnbarLlein HarpysKoi;



pon—
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HOpMUpyeMOoe BHeLHee UcnbliTaTelbHOE AaBJ/ieHnNe;

p(c— faBneHune Npu NOBLILIEHHOW TemnepaType npy TEPMOLMKINYECKOM UCTNbITaHNK

Py — pAaBsieHue, BbidblBaklee Ha BHyTpeHHeVI NOBEPXHOCTU HanpshXeHune Sy|;

gac —
ga—
R —
S, —

Sy—

Syl —
t—
ta—

tac —
T—

Mn, —
0—
oa—

°ab —

aa0 —
ob—
obo—
oc —

oh —
oh0—
or—
oro—
0, —

0, —

oy —
oy —

¢hakTMyeckasi CKOpoCTb YTEUKY;
Habnogaemasi CKOPOCTb YTEUKM;
pasuyc KpMBU3HBI OCU Tena Tpy6bl;

npefen NpoYHOCTW HUMMNENLHOTOo WUAW PacTpyGHOro 3M1eMEHTOB, paBHblii 100 % MUHUMasIbHOTO
npesgena NpPoYHOCTU MPU PACTSXKEHWU UCXOLHOM 3aroToBKM (MPWU KOMHATHOW WM MOBbLILLEHHOM
Temneparype);

npegen TekyyecTu HWNMNesbHOro WM pacTpybHOro 3fieMeHToB, pasHbili 100 % MWHMMANbHOTO
npegena Teky4yecTn UCXOLHON 3aroToBKU (NP KOMHATHOW WA MOBbLILEHHON Temneparype);

HanpshkeHve, paBHoe 90 % Sy Ana ucnbiTaHuii cepuii A n B. 80 %, 90 % 1 95 % ansa cepun C;
3afjlaHHas TO/ILMHA CTEHKN TPY6bl;

MWHUMasbHas TOMLLMHA CTEHKN 06pa3ua;

chakTnyeckas MUHUMasbHaA TOMLMHA CTEHKN TPYObI;

0CEeBOE YCUINe pPacTsXKeHUs;

3P EKTUBHOCTb CUCTEMbI 0OHAPYXEHNS yTEYeK:

HanpskeHue;

oceBoe HanpshkeHue 6e3 nsruba.

00680(3 HanpshKeHne ¢ N3rmbom:

0CEBOE HanpshXeHne co CBEPXKPUTUYECKUM U3TMGOM:

0oceBO€ HanpshkeHve, BbI3BaHHOE M3r1bom;

0oceBOe HanpshkeHue, BbI3BaHHOE CBEPXKPUTUYECKM U3TMOOM;

npesen Teky4ecTu B 0CEBOM Hanpas/ieHUW MPK CXaTumW, eC/iM OHO NPUCYTCTBYET, B 06paTHOM CAy-
Yyae npefen TeKy4ecTu B OCEBOM HarnpaB/ieHUW NPY PacTSHXXEHNN,

OKpYXHOEe (TaHreHuuanbHOe) HanpsXXeHue;

OKPYXXHOE (TaHreHUMnanbHoe) HanpshkeHne nNo HapyxHoMy gvameTpy;

paguanbHoe (HopManbHOE) HanpsXeHue;

paguanbHoe (HOpMasibHOE) HanNpsKeHWe No HapyXXHOMY AvameTpy;

npeaen Teky4ectu B nonepevyHoOM HanpaB/eHUN Npu pacTtaXXeHun, ecsin OHO NPUCYTCTBYET, B 06-
paTtHOM chny4daB npepnen Tekyd4ectn B 0OCEBOM HanpaB/eHUN NMPU pacTaXEeHUN:

onpeaeneHHblii Nnpeaen TekyyecTy Npu ckatum, ec/iu OHO NPUCYTCTBYET, B 06pATHOM c/iyyae npe-
[leN TeKy4ecTn B OCEBOM HanpaBfiEHUU MPU PACTSKEHUN;

3KBUBASIEHTHOE HarnpsXeHne no Musecy:
npeaen Tekyd4ectn B 0OCEBOM HanpaB/1IEHUN NPU pacTAXEHUN.

3.3 CokpaleHus

B HacToAleM cTaHAapTe NPUHATLI creaylowme cokpalleHus;

CAL —

CCSs —

YPOBEHb NPUMEHEHUS COeUHEHNS, A1 KOTOPOrO MPU UCMbITaHUWU NOMYYeHbl YA0BIeTBOPUTE b-
Hble pe3ynbTaTbl;

KpUTMUYECKOe MonepeyHoe ceveHue;

CCW — HanpaBrieH1e NpoTuB X04a YacoBOii CTPesIKY;

CW —

CEPL —

Hanpas/ieHne no Xofy YacoBOW CTPENKN:
Harpyska (pacTshxeHue), BO3HuKalowasa nog feiicTBrieM BHYTPEHHEro AaB/fieHns Ha 3/1EMEeHT COo-
€ANHEHNS C TOPLIEBOI 3ar/yLLUKOW;

CEYP — paBneHvie, COOTBETCTBYIOLEE HAuyany TEKyYECTU MaTepuasna a/ieMeHTa CoeAvHeHNsl ¢ TopLeBoit

3arnyLKoi;
5
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CRA — KOppO3MOHHO-CTOliK1E CTann U ChaBbl;

EUE — anemeHT c HapyXHOi Bbicagkol n pe3bboBbiM coeguHeHnem EUE;

FMU — o6pasel, coegnHeHNs1 B COCTOSIHUM MOC/1€ OKOHYATeIbHOr0 CBMHUYMBAHNS,
LL — npepenbHas Harpyska;
LP — To4ka npunoXXeHus Harpysku;

LP1 — BapviaHT uUCMbITaHUs NpefesibHOV Harpy3kon 1;

LP2 — BapuaHT ucnblTaHNs NpefesibHON Harpy3koin 2;

LP3 — BapvaHT ucnbiTaHUs NpeAesibHOV Harpyskoi 3;

LP4 — BapuaHT ucnblTaHUs NpefesibHON Harpyskoi 4;

LP5 — BapuaHT ucnblTaHUs NpefesibHON Harpyskoii 5;

LP6 — BapuaHT ucnbiTaHWs NpeaesibHON Harpyskoii 6;

LP7 — BapuvaHT uUcnblTaHUs1 NpefesibHON Harpyskoi 7;

LP8 — BapuaHT uUcnblTaHUsi NpefesibHol Harpyskoi 8;

M7B — CBMHYMBaHMe-pa3BUHYMBAHNUE;

MBG — ucnbiTaHvne obpasua Ha 3aefaHvue npu CBUHYMBaAHUN-PA3BUHUYNBAHWM;
MC — MexaHWU4eCcKnii LuKn;
MT — maTepuan npobbl AN UCMbITAHWIA;

MTC — coeanHeHue ¢ ynnoTHeHeM MeTasi-MeTani;

MTM — ynnoTHeHWe meTann-meTtasni;
MU — cBUHYMBaHWE;

OCTG — Tpy6HbIe n3genns HedTAHOITO COPTaMEHTa;
PTFE — nonuteTpadTOpaTUNEH;

RS — ynpyroe ynnoTHeHue;

SRG — npoTouka nog, ynioTHUTEebHOe KOJbLO;
TC — TepMUYEeCKUii LuKn;

TLE — 06nacTb UcnbiTaTesibHbIX Harpysok;

TSC — coefiMHeHUe C yn/i0THeHneM Mo pesbbe;

VME — 3KBMBa/IEHTHOE HanpshxeHue no Musecy.

4 O6uwwne TpeboBaHUs

4.1 TeomeTpuyeckne napameTpbl COeANHEHUS, o6nacTb ucnbliTaTesbHbIX Harpys3ok
N akcnayaTtaynoHHble XapakKTepuCcTukmn coeanHeHns

M3roToBuUTENb AO/MKEH NPEACTaBUTL FTEOMETPUYEcKMe napaMeTpbl U 3KCyaTaluoHHbIe XapakTepucTu-
KN COeAMHEHNs C yKasaHWEM YPOBHS NMPUMEHEHUS COeAVHEHWUSt 1 ero CBOCTB B BUAE MPOYHOCTM Ha pacTsi-
XEHUe. cxartue, U3rné, KpyyeHue, BblAEPXUBAEMOr0 BHYTPEHHETO AaB/IEHUS, BHELLHErO AaBneHus. CMm. nepe-
YeHb reoMeTpPUYECKNX NapaMeTpoB COEANHEHNS U faHHble B Tabnuue 1. N3rotoButenb AO/KEH NPeacTaBuTb
yepTex npesCcTaBUTE/IbHOrO NOMEPEYHOro ceveHus coefuHeHns. OH AO/MKEH Takke npeacTaBuTb B rpadu-
Yeckoi hopMe 061acTb UcnbITaTeNbHbIX HArpy3ok (rpaduk VME) 1 KOIMYEeCTBEHHbIE 3HAYEHUST NPEfesbHbIX
Harpy3ok. [na nosyyeHust o61actTu UChbITaTeNbHbIX HArPY30K AN COeAUHEHUSI U pacyeTa WCMbITaTebHbIX
Harpysok cfiegyeT UCnosib30BaTh COGCTBEHHbI METOoZ, pacyeTa, NPUMeHseMbIi 3roToButenem. MoxHoO Takxe
MCNO/Ib30BaTh AaHHble 0 Pa60TOCNOCOBGHOCTN WU METOZA, U3/TOXEHHbIN B NPUIOXEHUN B.

MpunoxeHve B siBNseTcst CpeAcTBOM, NPK NMOMOLLY KOTOPOrO M3rOTOBUTE/b WK 3aKa3uMK MOXET oLe-
HWUTb 0611aCTb UCTbITATE/bHBIX HArpy30K, UCNOb3ys 4718 3TOro Moge b paboThbl COeAVHEHNS, OCHOBaHHYH Ha
paboToCNOCOGHOCTN OTAENbHBIX KPUTUUYECKUX CEYEHUIA COEANHEHUS.

MN3roToBUTENb AO/KEH YCTAHOBUTL MO BO3MOXHOCTW MOJSIHEE NpeAesibHble Harpy3ku Ans KaKaoro co-
eaVHeHUs. 3aKa3unk MOXET Takke NPOM3BECTW He3aBUCUMYIO OLEHKY NpefesibHbiX Harpy3ok. MNpepgesbHble
Harpysku fo/kHbI 6bITb 60/bLUE, YEM 06/1aCTb UCNbITATE/IbHBIX HArpy3oK.
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OueHb BaXHO, YTOObI KOMOUHMPOBAaHHAsA Hecyllas CNOCOOHOCTb COeMHEHUS, BbipaXeHHas B Buie 06-
NacTu ucnbiTaTeNbHbIX Harpy3oK, 6bina 613ka K ycnoBuaMm, Korga YyBCTBUTENTIbHOCTb COEAMHEHNS K FNTaBHOM
Harpyske MeHsieTcsl caBneHns Ha oceByto cuny u (Mnn) n3rmb n Hao6opoT. AHANUTUYECKME 1 IMNNPUYEcKue
ypaBHEHUSsI ANA pacyeTa CoeAMHeHNl [OMKHbI yCTaHaBAMBaTb 061aCTb UCMbITATENBHbLIX HArpy30K AN BCeX
KOMOMHaLMWA AaBNeHNs 1 0CeBOro ycunusa n gnsa usrnba (ecnu Heo6xoaMmo). ST ypaBHEHNS [OMKHbI ObITb
TakkKe NPYMEHUMbl ANA pacyeTa MUcnbiTaTe/IbHbIX Harpy3ok UCXOAs W3 (hakTMUecKoro npegena Tekyyectu u
reomMeTpuyecknx napameTpoB obpasua CoeMHEHNS U JO/DKHbI YYNTbIBaTb Apyrve TpeboBaHNsa K NPOYHOCTM
KOHCTPYKLMN 1 TEPMETUYHOCTN coefnHeHus. ®opma ypaBHeHWld fo/mkHa obneryatb pacyeT faBfieHusa npu
3a/jaHHOI OCEeBOW Harpyske ¢ yyeTom unu 6e3 yyeta msruba.

MOoCKO/IbKY KOHCTPYKLUSI COeUHEHNI 06CaHbIX U HACOCHO-KOMMPECCOPHbIX TPY6 U MX 3KCNyaTaLnoH-
Hble XapaKTepUCTMKMN MOTYT MEHATLCS B LUMPOKUX Mpeaernax, HeBO3MOXHO YCTaHOBUTL obLiee TpeboBaHue K
MUHUMaIbHOMY YNCAY 3HaYeHWii ANA pacyeTa B TabnmuHoM copmaTe. Tem He MeHee, npegnonaraeTcs, YTo
ANA onpefeneHns ucnbiTaTesbHbIX U NPeAesnbHbIX Harpy3ok 6yeT 4ocTaTouHO Okoo 10 kombGuHaumii Harpy-
30K OT A@B/IeHNA 1 OCEBOr0 YCUNUS Ha KBaApaHT. ECnn KOHCTPYKUMA COefUHEHNs OTAnYaeTcs N3MEHEHUAMN
B YyBCTBUTE/IbHOCTW K Harpyskam, TO He06XoAMMO NpeaycMOTPeTb yyeT Harpysok, Npu KOTOPbIX MeHAeTcs
YyBCTBUTE/ILHOCTb.

Mpun pacyeTe Hecylen cnoco6HOCTM Tena TPyObl U COeAMHEHNA Lie/lb HACTOALLEro CTaHAapTa 3aknoya-
eTcsa B TOM. YTOObI UCMbITaHWe o6pa3Lia CoeAVHEHUS MPOBOAUIOCH MO BO3MOXHOCTU Npu Hanbosiee BbICOKOW
Harpyske wam KoMGmHauuy Harpy3ok, AoNyCTUMbIX C TOUKM 3peHusi 6e30NacHOCTU.

B Tom cnyuae, korga HenpegBuaeHHble 06CTOATENbCTBA NPUBEAYT K OTKNOHEHMI0 OT YCTAHOBMEHHbIX
TpeboBaHuii Un npoueayp, Takme OTKIOHEHWS [O/MKHbI OblTb TOYHO YKasaHbl B OKYyMEHTaLNN.

4.2 KoHTpoOnb KayecTBa

Bce npoueaypbl KOHTPONA KayecTBa Npu U3roToBneH 06pasLoB CoOeANHEHNI AN UCMbITAHUIA 4OMKHBbI
6bITb [JOKYMEHTUPOBaHbI 1 [JO/HKHbI COOTBETCTBOBATL NpoLiegypam, UCNob3yeMbIM NPU N3rOTOB/IEHUN COean-
HEeHWt ANna peanbHON aKcnayaTauun B CKBaXWUHE. V3roToBMTe b AO/IKEH 06ecneynTb M3roToB/IEHNE coeaun-
HeHW ANA UCNbITaHWA NO HACTOoALWEMY CTaHAAPTY TOM Xe KOHCTPYKLMK, C TEMUW Xe pasMepamu 1 npegenb-
HbIMW OTKIOHEHMSAMUW pa3mMepoB (CM. pasgen 6), UTo 1 CoeMHeHNA ANA peasibHOW aKcnyaTauun B CKBaXKMHE.
M3roToBuTENb COEANHEHUI AOMKEH OPOPMUTL CepTUdukaT COOTBETCTBUA, Hanpumep no [1]. M3rotoBuTenb
Jo/mKeH paspaboTaTb NaaH KOHTPONS Mpouecca, BKAYaloLWMii HOMep npoleaypbl WM HOMEpP YepTexa, a
Takke ypoBHM NnepecmMoTpa BCeX OTHOCALUMXCA BTOPUYHBLIX [JOKYMEHTOB (Ha U3roToB/IeHWe, KannbpoBKy W3-
MepUTENIbHOTO WHCTPYMEHTa, npoueaypy M3MepeHus, NoBEPXHOCTHY0 o6paboTky u T. n.). B npouecce u3-
roToB/ieHMsA 06pas3L0oB COeAVHEHNI AR UCNbITAHWIA AO/MKHLI NPUMEHATLCA 3TW NpoLeaypbl 1 Nobbie Apyrue,
KOTOpble 6yAyT COYTEHbl HEO6XOANMBIMU A1 06ecneveHns COOTBETCTBUA NPOAYKLUM TpeboBaHUAM aKcnaya-
Tauuu B NonesbiX ycnosusax (cm. A.4).

5 O6wune TpeboBaHUA K UCNbITAHUAM

5.1 Knaccbl ucnbitaHni

5.1.1 MpuHuunbl kKnaccudukaumm

[JlaHHble 0 paboTOCNOCOBHOCTN COeAVHEHNIA NONYYalOT B XOA4e UCNbITaHWi. Ecnun coefjmHeHve Bblgepxa-
10 CMbITAHUA, 3TO O3HAYAET, YTO OHO COOTBETCTBYET yCTaHaB/NBAEMOMY YPOBHIO MPUMEHEHUS COeANHEHUSA.
Ecnu coegvHeHe He BblAEPXan0 HEeKOTOPbIX UM BCEX UCMbITAHWUIA, 3TO MOXET NPUBECTU MO0 K NepecMoTpy
KOHCTPYKL UK COeiMHEHNS, NGO K NepecMOoTpy UCMbITaTeNbHbIX UV NpefesibHbIX Harpy3ok. B nepsom cnyuyae
UcnblTaHUsA HeO6XO0AMMO NOBTOPUTL. Bo BTOpOM cnyvae Heo6XoAMMO NOBTOPUTbL WUCMLITAHUSA C HeyAauHbIM
pe3ynbTaToM, Tak, YToObl OHW COOTBETCTBOBA/IM NEPECMOTPEHHOW KOMOVHALUM Harpy3oK.

YcTaHaBnMBalTCA YeTblpe Knacca UCMbITaHUA (YeTbipe YPOBHA NPUMEHEHWS) COefUHEHWN, COoTBeT-
CTBYHOLLME BO3PACTAOLLMM MEXaHUYECKUM Harpyskam npu akcnayaTauum coeguHeHnin o6cafHbIX U HACOCHO-
KOMMNpPEeCcCcOopHbIX Tpy6. MOBbILEHNE CNOXHOCTW WCMbITaHWi N0 pasHbiM Knaccam JOCTUraeTcs yBesmyeHnem
yncna ucnbiTbiBaeMblX NapaMeTpoB 1 Yncna o6pasLoB CoOeUHEHNS.

Knaccbl ncnbiTaHnii He 0XBaTbIBalOT BCEX BO3MOXHbIX YC/I0BWIA 3KCNIyaTaumun. B HacTosawem cTaHaapTe
He paccmaTtpvBaeTcs NPUCYTCTBME KOPPO3UOHHON cpefpbl, KOTOpas MOXET CyLLeCTBEHHO NOBAMATbL Ha pabo-
TOCMOCOBHOCTb COeANHEHNS.

Monb3oBaTenb HACTOSILLEro CTaHAapTa AO/IKEH CaM YCTaHOBUTL TpebyeMblii ypoBEeHb NPYMEHEHWS Co-
eVHEHNS NCXOAS M3 KOHKPeTHbIX TpeboBaHuii akcnnyataumn. Cneunanuctbl, UCNONMb3YIOLWME COeAUHEHME.
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[OMKHbI 3HATb YCTAHOB/IEHHBIN YPOBEHb €70 NPUMEHEHUS], 06/1aCTb UCNbITATENbHbLIX HArPY30K U NpeAesbHble
Harpysku. YCTaHOB/IEHbI Cneaylolne ypoBHY NpUMeHeHns coeamnHernii CAL:

a) YpoBeHb NpUMeHeHNs coeanHeHuii IV (BoceMb 06pa3L0oB) — 0CO60 TSXKesblli YPOBEHb.

CoepuHenus yposHa CAL IV npegHa3sHayeHbl s c60pkm 06cafHbIX 1 HACOCHO-KOMMNPECCOPHbIX TPY6.
cnyxatmx ans Ao6blun 1 HarHetaHust paboyeit cpefpbl Ha ra3oBbIX CKBaXKMHax. Mpoueaypb! UCnbiTaHuii aTo-
ro ypoBHA MpefycMaTpuBaloT HarpyxeHue COefUHeHWA LMKINYEeCKUMU Harpy3kamy BHYTPEHHVUM AaBfieHu-
eM. BHELHWUM [aBfieHNeM, pacTsXeHVeMm, cxaTtuemM, N3rnbom, NHTEHCUBHBIMU TEPMUYECKMMUN Harpyskamu u
coyeTaHVeM TePMUYECKOro BO3AeNCTBMSA, AaBNEHNA U PacTSXKEHUs Npu CYMMapHOM BO3AeiCTBMU rasa nog
pasneHvem npu temnepatype 180 °C B TeyeHne 0kos10 50 4. cnbiTaHua npu npefenbHblX Harpyskax 4o pas-
pyLIEeHNA NPOBOAAT BO BCEX YeTbIpex KBagpaHTax AvarpaMMbl OCeBOe yCUnne — AaBfieHne.

b) YpoBeHb NpuMeHeHns coeanHeHunii il (wecTb 06pasLoB) — TSXESbIA YPOBEHb.

CoeanHeHus ypoBHA CAL Il npegHasHaueHbl Ans c60pku 06caHbIX 1 HACOCHO-KOMNPECCOPHbIX TPy6,
cnyxatwmx Ans Aobslum 1 HarHetTaHna paboueii cpefbl Ha ra3oBbIX ¥ HEMTAHbIX CKBaXUHax. poueaypbl nc-
MblITAHWI 3TOr0 YPOBHSA NpefycMaTpuBatoT HarpyxeHne coeAnHEHN LNMKINYEeCKUMIN Harpy3kamm BHYTPEHHUM
[aBfieHneM, BHELUHVM JaB/ieHNeM, PacTsXeHNeM n cxatnem. MN3rnb He siBnsieTca 06s13aTeNibHOM Harpy3Koi
NPU UCMbITAHUSAX COEAUHEHNI 3TOTO YPOBHSA. VCNblTaHNA TEPMUYECKMMUN Harpy3kaMmn SBASOTCA MeHee Taxe-
NbIMK. YeM ans yposHs IV. 1 npegycmaTpuBatoT coyeTaHne TepMUYECKOro BO3AeCTBUSA, AaBNIeHns 1 pacTs-
XEHUsI Npu CyMMapHOM BO3[eiCTBUM rasa nog fasneHvem npy temneparype 135 °C B TeueHue 5 u. McnbiTa-
HUA NpU NpeesbHbIX Harpyskax 4o paspyLleHns NpoBOAAT BO BCEX YeTbIpex KBaJpaHTax AnarpaMmmbl 0ceBoe
ycunve — faBrieHue.

C) YpoBeHb NpyMeHeHns coeguHeHunii Il (YeTbipe obpasua) — cpefHuii ypoBeHsb.

CoeanHeHus yposHa CAL Il npegHasHaveHbl Ana c60pku 06cafHbIX U HACOCHO-KOMMNPECCOPHbIX TPYO,
3aWmnTHBIX 06cagHbIX TPYO, cnyxaluux Ansa Aobblun v HarHeTaHna pabodein cpedpbl Ha rasoBbiX U HEPTAHBLIX
CKBaXWHax, Npy orpaHNYeHHOM BO3[ENiCTBMU BbICOKOTO BHELUHEro AasfneHus. Mpoueaypbl UCAbITAHUIA 3TOrO
YPOBHA MNpefycMaTpuBatoT HarpyXXeHue COeAUHEHUN LMKIMYECKUMWU Harpy3kamu BHYTPEHHUM AaBfieHuemMm,
pacTsxeHnem un cxatvem. M3rnd He aBnseTca 06A3aTe/IbHOW Harpyskoi Npu UCMbITAHUSAX COEAUHEHWNIA 3TOrO
YPOBHSA, & HarpyXeHue BHELIHUM [aBfieHNeM He NpoBoAUTCA. VCnbiTaHNA TEPMUYECKUMU Harpyskamu u co-
yeTaHVeM TepMUYEeCcKOro BO3AENCTBUSA, AaBNEHUSA U PACTSHXKEHUS Takue Xe. kak ana yposHs . VicnbiTaHus
npy npegenbHbIX Harpyskax A0 paspyLleHWs MPOBOAAT Npu BO3AENCTBUM BHYTPEHHEro faBneHus 1 0CeBOM
Harpysku.

d) YpoBeHb NpumeHeHusi coefuHeHnii | (Tpyu obpasua) — nerknii ypoBeHsb.

CoeanHeHus ypoBHa CAL | npegHasHayeHbl ANA NPpUMEHEHUs Ha HeTAHbIX cKkBaxuHax. Mpoueaypsl
NCNbITAHWIA 3TOTO YPOBHA NpefyCcMaTpuBatoT HarpyxeHne CoefunHeHWl LMKINYEeCKMMUN Harpy3kamy BHYTPEeH-
HVM JaBNeHWEeM, pacTsXeHWeM U CKaTueM C MCNoJSib30BaHWeM AS UCMbITaHUA Xuakoli cpegpl. M3rné He
ABNSAETCA 0653aTeNbHOM Harpyskoil npy UCNbITAHUSAX COEAMHEHWI 3TOTO YPOBHSA, @ HarpyXeHue BHELUHWUM
JaBfieHneM He NpoBOAMTCA. VcnbiTaHUs NPOBOAAT NPWU KOMHATHONM TemnepaTtype. VcnbiTaHua npu npegenb-
HbIX Harpyskax [0 paspyLlleHVs NPpoBOAAT B ABYX KBaJpaHTax fuarpamMmmbl 0CeBoe ycunme — faBeHue.

5.1.2 MNpeabigywne ncnoiTaHna

PesynbTaTbl MCMbITAHUI COEAVHEHWUI, NPOBOAMBLLMXCA [0 BHEAPEHWS HACTOALEero ctaHgapra, MoryT
6bITb 1CNONb30BaHbl B pamMkax npouecca Bepudukaum KOHCTPYKLUM UAN UCMbITaHWI Ha NPUMEHUMOCTb Mpu
YyCNOBWW, YTO CTOPOHbI, BCTynalwLime B CornallieHne Ha OCHOBE HaCTOALWEro crtaHgapra, npuayT K cornatile-
HUIO O TOM, YTO Takue WUCMbITaHUA NPOBOAMIUCL MO CYLLECTBY B COOTBETCTBUM C TEXHUYECKUMU U [OKYMEH-
TafbHbIMY TPEe6OBaHMAMMN HACTOALLEro cTaHAapTa U Aann ConocTaBUMble pesynbTatbl.

5.1.3 CokpaleHHble NCMbITAHUS N OTKIOHEHMWS OT YC/I0OBUI NUCNbITAHNSA

HekoTopble M3 NCMbITAHUIA NO HACTOALLEMY CTaHAapTy MOTYT OKa3aTbCsl AOCTATOYHbIMU 418 NOATBEPX-
JeHVA NPUMEHMMOCTY COeANHEHNI ANA KOHKPETHBIX YCNOBUIA akcnnyaTauum 6e3 npoBefeHns Bceil nporpam-
Mbl MCMbITAHWIA. Takne cayyan MOryT UMeTb MEeCTO MpW Halnyun COOTBETCTBYIOLLErO OfbiTa W pesy/bTaToB
APYruX UCNbITaHWi, HanpumMep coeAuHeHuUiA Apyroro pasmepa. JonyckarTcs OTKIOHEHUS OT YCTaHOBMEHHbIX
UCMbITAHUIA NPU COGNIOAEHUN CNEAYHOLWMNX YCNOBUIA:

a) nnaHnpyemMble OTKNOHEHWS 3apaHee YeTKO OroBOPEHbI B OKyMEHTaLuK;

b) OTKNOHEHWNS TOYHO COr/lacoBaHbl Mexay 3avHTepecoBaHHbIMN CTOPOHaMU;

C) OTK/IOHEHWS YETKO yKka3aHbl B CBOJHOM OTYETE U B NOJIHOM OTYETE MO UCMbITAHUAM.

Bonpocbl aTTectauuv cepuv M3genuii 1 MCnonb30BaHUS NPV 3TOM WHTEPMOAALMM U 3KCTpanonsauum
paccmoTpeHbl B npunoxeHun G. Mo cornacoBaHUio MOryT 6biTb YCTaHOBMEHbI 6o/lee cTporue TpeboBaHns K
npuemke, K 4yBCTBUTENIbHOCTYU U (MIN) K NpeAcTaBneHntio 6onee 06LWMPHbIX NHOPMAaLMOHHbIX JaHHbIX.
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5.2 Martpuua ucnblTaHuii

B Tabnmue 1 npuBefeHbl MaTpuLa, CBS3bIBaOWAA YPOBEHb MPUMEHEHUSI COeAMHEHNS U 06LLee Yncno
06pasLoB COeAUHEHNS, NX UAEHTU(VKALWOHHbIE HOMEpPA U BWAbl MPOBOAMMbIX UCTbITAHWA. Ha pucyHke 1
npuBeAeHo rpaguueckoe npeAcTaBfeHne NporpaMmbl UCMbITaHWA. O6paslbl coeAUHEHNUS MOTYT WUCMbITbI-
BaTbCsA CEPUSMU M3 HECKOMBbKUX 06pasLoB, CO6paHHbIX B OAHON KOMMOHOBKe. OAHAKO WCMbITaTesNbHblE Ha-

IPY3K1 AOKHBI 6bITh YCTAHOB/IEHBI N0 CAMOMY BbICOKOMY YPOBHIO, COOTBETCTBYHOLEMY HanBosiee NPoYHOMY
06pasLy coeiuHeHus!.

Ta6nnua 1— Marpuua UCTbITaHWIA, CEpUM UCTIbITaHUIA N NAEHTUCHMKALIMOHHbIE HOMEPA 06Pa3LIOB CoeNHEHWI

Cepus A cepus B Cpefa Ans vcnbi-
YpoBeHb Cepusa C TemnepaTty-
(cm. 7-3.3) (cm. 7.3.4) TaHWs BHYTPEHHUM
npumMmeHeHns Tepmuyeckue Uuknbl (cy. 7.3.5). pa Harpesa
N kBajpaHTa 2 KkBagpaHTa o AaBneHuem (BHeww -
coeanHeHusa LlVIKﬂbI TepMmnyeckow so3aen- n Tepmunye-
C MexaHu4yecku- C MexaHun4yecknmun HAA cpeja —
(CAL1 CTBUS fAaBfIeHUA W pacTsXeHus CKOl Lukna
MU UuKnamu yuknamu Xxugkas cpepa)
CAL IV Mpun Tpebyetca 5 MexaHVYecKux LyKIoB npu
KOMHaTHOIA n3rvb npm KOMHaTHOIi TeMneparType.
Temneparype KOMHaTHOW 50 TEPMUYECKMX LIVIKIIOB
Temneparype C BO3/EICTBMEM [aB/IEHNS
N pacTsHKeHnA3.
5 MexaH14ecknx LyK/IoB Mpu
NOBbILLEHHOW Temnepartype.
50 TEepPMUECKUX LIK/IOB 180°C las
C BO3JelicTBMEM AaB/eHns
N PacTsHKeHNA3.
5 MexaHU4ecKknx LKIoB
npy KOMHATHOI Temnepatype
O6lLee umncno O6pasLpl O6pasLp!
L pasLy past) O6pasupl 1.2. 3. 4
obpasLos — 8 2.4.5 7 1,3.6.8
CAL Il Mpn W3rn6 npu 5 MexaHU4ecK1X LMKI0B npu
KOMHaTHol KOMHaTHOWA KOMHaTHOIA TeMnepartype.
Temnepartype  Temneparype 5 TEepMUYECKUX LIK/IOB
HeobRsaTeNeH ¢ poapelicTavem aaBneHMA
N PaCTSHXKEHVIS.
5 MexaH14ecKnx LKI0B Mpu
NOBbILLIEHHOW TemnepaTtype.
’ a3
5 TEPMUYECKMX LIMKIOB 135°C
C BO3elicTBMEM AaB/eHns
N PacTSHKEHVIS.
5 MexaHN4ecKnX LyKIoB
npy KOMHATHO TemnepaType
ObLee uwncno O6pasLp! O6pasLp!
L pasu past O6pasupl 1,2. 3.4
06pasyoB — 6 2.4.5 1.3.6
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OkOHuaHue Tabnuubl 1

YpoBeHb
npumeHeHus
coeAnHeHNs

(CAL)

CALM

ObLee uucno
o06pasuos —4

CALI

ObLee uncno
o6pasyos — 3

Ccepus A

(cm. 7.3.3)

4 kBagpaHTa
C MexaHuyeckne

MU Luknammn

VcnbiraHne
BHELLIHVM
[JaBneHvem
He TpebyeTtcs

VicnbitaHne
BHELLUHVM
[aBneHveM
He TpebyeTtcs

Cepus B
(oM. 7.3.4)
2 KkBagpaHTa
C MexaHn4yeckumu
uuknamu

W3rn6 npu
KOMHaTHOI
Temnepartype
Heobs3aTeNeH

O6pasup!
1.2.3.4

M3rvn6 npu
KOMHaTHOW
Temneparype
Heobs3aTeneH

O6pasLp!
1.2.3

Cepusa C
Tepmuyeckue uuknbl (cm. 7.3.5).
Liuknbl TepMuyeckoro so3sgei-
CTBUA. AaB/IEHNA N pacTaXeHnsa

5 MexaH14ecKnx LKIoB npu
KOMHaTHOli Temnepartype.
5 TepMUYECKVIX LIMKNOB
C BO3EeliCTBMEM AaB/IEHMUA
W pacTsHKeHus.

5 MexaHU4ecKnX LKNoB npu
NOBbILLEHHO TemMnepartype.
5 TEPMUYECKMX LIK/IOB
C BO3JelCTBMEM AaB/IeHns
N pacTshKeHns.

5 MexaHN4eckuX LyKIoB
Mpv KOMHATHOM Temneparype

O6pasupl 1,2. 3.4

TepMoLmKnyeckoe
UCMbITaHve He TpebyeTcs

Temneparty-
pa Harpesa
n Tepmunye-
CKOTO Lukna

135'C

Tepmouy-
Knyeckoe
ucnbITa-
nno no
Tpebyetcs

Cpega gns wucnbl-

TaHWA BHYTPEHHUM

AaBneHnem (BHel-
HAs cpeja —
xugkasa cpepa)

a3

XXnpkas cpepa

a/ina venbitaHust o6cagHbIX TPY6 ¢ coeguHeHnamn CAL IV TpebyeTcst ToNbKo 5 TepMUYeCcKmX LIMKIoB. 3TO Tpe-
60BaHVEe PacnpPOCTPaHSETCS Takke Ha HACOCHO-KOMMNPECCOpHbIE TPYObI ¢ coeanHeHnamm CAL |V ¢ MHOTO3/1eMEHTHbI-
MM YMJIOTHEHUAMU, UCTIbITbIBAEMbIMU B COOTBETCTBUM C MPUIOXEHNEM J.
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* ina CAL L o6pasubl7 M6 M monabLLWT™.

bOTHocuTCA 10 H O KCALTT, GAL LW n CALIV. YcnoBacMTaMHUA-PULLITEO T

ansi CAL | w . m-nbmuywic6mn Q

“ Obpasup! g1t CAL N noagepratoT HanMTaHHOW Tasib*» cepM A U (L L B (cm. Tabiuuy 1).
dO6patn gnsa CALI Ha nogsepratoT ucnuax» sam apun C (cm. tabnuuy 1).

* Motanaaw RRQ naobpaauax2 n3ans CALI Ha TpabyoTt. OCpamu2 XX TT— MTm »
Ha MU. O6pasel,9 ucrbitbBaor Ha Ne 0.

PucyHok 1 — lMporpammMa vcnbitaHuii ans onpegeneqns CAL
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MpumeuaHue — Ha pUcyHKe UCMO/L30BaHbI CEAYHOLLME COKPALLEHNS U 0603HAUEHUS:

PSBF — Manasi KoHyCHOCTb pe3b6bl HUMMESbHOI 3/IEMEHTA W GO/IbLUIASt KOHYCHOCTb Pe3bObl PACTPYGHOIO 3/1EMEHTE;
PFBS — 6oribLuast KOHYCHOCTb pe3bbbl HAMMEBHOTO 3/IeMEHTA M Masiasi KOHYCHOCTb Peab0bl PACTPYGHOIO 3/IEMEHTA;

NOM-NOM — HOMVHa/TbHas KOHYCHOCTb Pe3bbbl HUMMENBHOTO 3/IEMEHTA U HOMUHASBHAsSH KOHYCHOCTb pe3bbbl pacTpy6-
HOrO 3/1EMEHT;

H-L — BbICOKWIA HATAr N0 pe3bbe — HU3KWIA HATSAT MO YN/IOTHEHWIO;
L-L — HU3KMiA HaTAr No pe3bbe — HU3XMIA HATST MO YN/IOTHEHWIO,
H-H — BbICOKMiA HaTAr No pessbbe — BbICOKMIA HATSI MO YMN/IOTHEHWIO:
L-H — HuM3KuiA HaTar No pe3b6e — BbICOKWIA HATAr MO YN/IOTHEHWIO:
MU — cBUHUMBaHUE;
MBG — ucnbiTaHne Ha 3aefaHvie npy CBUHYMBAHNN-PA3BUHUMBAHNN,
RRG — «Kpyrosoe» uUCrbITaHne Ha 3aefaHne npu CBUHUMBaHNM-Pa3BUHYMBAHNN;
FMU — okoH4aTesibHoe CBUHU/BAHWE;
(A) — anemeHT coefuHeHus A,
(B) — anemeHT coeayHeHws B;
H/1. — 60/bLLOE KONMYECTBO CMa3KN W HU3KNI KPYTALLMI MOMEHT;
H/H — 605ibLU0e KOMYECTBO CMa3K1 1 BbICOKWIA KPYTALLMIA MOMEHT;
L/H — manoe KonmyecTBo CMasku 1 BbICOKMIA KPYTALLMIA MOMEHT:
[/C p/p0— pacTsxeHve, oxatvie, BHyTPEHHEe JaB/eHVe 1 BHELLHee [aB/eHVe;
/C p/lwB — pacTshkeHue, oxaTue, BHyTPeHHee aasnieHune 1 usrvo;
pi + A0 A— BbICOKOE BHYTPEHHEE [aB/ieHVe C PacTsHKeHVIeM, BO3PaCTaIOLLIM [0 paspyLLEHUS:
C +p0po A— oxarue ¢ BHELLUHUM AaBNeHieM, BO3PaCTAIOLMM [0 paspyLLEHNS;
[ 00 A— pacTshkeHve 40 paspyLLEHVs:
pOe C f0 F — BHeluHee fJaB/ieHne C OkaTtyem, BO3pacTatoLLyiM 40 paspyLLEeHS:
I +p, A0 F — pacTseHne ¢ BHYTPEHHUM AaBMeHeM, BO3pacTatoLLyM 4,0 paspyLLEHNS:
Pi + C oo F — BHYTpeHHee AaB/ieHne C OkaTueM, BO3pacTaloLyvM A0 paspyLUeHNs;
p0ao F — BHeluHee AaB/ieHve, Bo3pacTatoLlee 0 paspyLleHys;
pn+ I 80 A — HU3Koe BHYTPEHHEE [aB/ieHNe C PACTHKEHNEM, BO3PACTAIOLLMM [0 paspyLLEHVS.

PucyHok 1. imct 2

5.3 Tporpamma ucnbeiTaHui

5.3.1 ®n3nyockme ncnbliTaHnA

B cooTseTcTBMU C npoueaypaMu, YCTaHOB/IEHHbIMW B HaCTOSILLEM CTaHAapTe, NPOBOAAT nporpammy
r3nYecKnX UCNbITaHNA Ha CBMHYMBAHME-Pa3BUHYMBAHWE, UCMbITAHU NPU KOMOWHMPOBAHHBLIX Harpyskax u
UCMbITaHW Npy NpefenbHbIX Harpyskax.

Mpy 3TOM HEO6XOAMMO CTPOro coboAaTh YkazaHns HacTosLWwero ctaHgapta. Ecnn Bo3HUKHYT Hebnaro-
NPUATHbIE YCNOBWSA, HE NMPefyCMOTPEHHbIE HAaCTOALWMM CTaHAAPTOM, TO BCe OTK/IOHEHWA OT ero TpeboBaHwui
OO/KHbI BbITb YKa3aHbl B OTYeTax NO McnbiTaHMAM. Kpome TOro, Heo6xoaumo opopMuTh 3asBieHne ¢ 060-
CHOBaHMeM TOro, YTo pe3y/bTaTbl UCMbITaHWNA MOXHO cuUMTaTb afekBaTHbIMU.

5.3.2 OueHka pe3y/ibTaToB UCMbITAHWUIA

5.3.2.1 O6uwme nonoxeHus

OueHka pe3ynbTaToB BbINOHEHWA NporpaMMbl (OU3NYECKUX UCNbITaHWii No pa3geny 8 NpoBOAUTCA, Kak
ykasaHo B 5.3.2.1—5.3.2.4.

5.3.2.2 PesynbTaTbl UCMbITAHWI, COOTBETCTBYHOLLME ycTaHaBnusaemomy CAL

Ecnn pesynbTartbl COOTBETCTBYIOT Tpe60BaHUSAM K UCMbITAHUSAM Ha CBMHYMBaHWe-pasBUHYMBAHME, UC-
NbITAHWAM NPU KOMOUHMPOBAHHBIX Harpyskax U MCMbITaHWAM NPU NPefesbHbIX Harpyskax, To coefnHeHue
[aHHOro pasmepa n aHHON rpynmbl NPOYHOCTH (T. €. U3 MaTepuana c AaHHbIM Npeaesiom TeKy4ecTy U faHHbIM
XUMUYECKUM COCTABOM) CUMTAETCS COOTBETCTBYIOLWMM ycTaHaBnmsaemomy CAL.
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Ha ucnbiTaHua nog npefefibHbIMU Harpyskamm yctaHoB/1eHbl MUHUMasIbHbIE KPUTEPUW MPUEMKU, Onpe-
Jensawoume, Bblgepxano M coeguHeHne ucnbitaHne. O61acTb UCNbITATE/IbHBLIX Harpy3ok TLE moxeT 6bITb
CKOppPeKTMpOoBaHa nocsie NPoBeAeHNA UCMbITAHNSA, Kak 3TO ONUCaHO HUMXe, Tak, YTOObl cuMTanoch, Y4To coeau-
HeHVe ero BblAepxaso.

5.3.2.3 Pe3ynbTathl UCNbITaHWIA, HE COOTBETCTBYHLLNE ycTaHaBnuBaemomy CAL

Ecnu pe3ynbTaTbl UCNbITAHW He COOTBETCTBYIOT TPE6OBaAHMAM K UCMbITAHWUAM NPU KOMOUHMPOBAHHbIX
Harpyskax, To pesynbTaTbl CieJyeT OLUEeHUTb C Lesblo:

a) nepecmoTtpa KOHCTPYKLUWU COeAMHEHUS C NocAeyoLWmnM NOHLIM MOBTOPHLIM UCTbITAHUEM,

b) nepecmoTpa 061acTy UCNblTaTebHbIX HArPy30K C NOCNeAyOWUM NOBTOPHLIM UCMbITAHNEM BCEX 06-
pa3uoB COeAVHEHNs, KOTOPblE HE COOTBETCTBYIOT TpeboBaHWAM NEepPecMOTPEHHON 061acTh UCMbITaTeNbHbIX
Harpysok Ans fAaHHoro obpasua coefjuHeHus.

Mpu npexgeBpeMeHHOM paspyLleHnn B X04e UCMbITaHNA NpefesibHOM Harpy3koil Heob6XxoanMo:

- nepecMoTpeTb KOHCTPYKLMUIO COeAMHEeHUss C NOCAeAyloWwMM MOSIHLIM MOBTOPHLIM WUCMbITAHNEM BCEX
06pasLoB coenHeHUA:

- nepecmoTpeTb 06/1aCTb UCNbITATE/bHbIX HArpy30K TLE.

Ecnu pe3ynbTaTtbl UCMbITaHWUI COOTBETCTBYIOT NEPeCcMOTPEHHbIM TPe6oBaHUSAM K 061aCTU UcnbITaTeslb-
HbIX HarpysoK 1 K npefenbHbIM Harpyskam, To ganbHelilne NcnbiTaHna uan gpyrue AeiicTeusa He TpebytoTcs.
Bce npefenbHble Harpyskv AO/KHbI NPeBbIWaTh 06/1acTb UCMbITATENNbHbIX HArpy30K.

B cnyyae HencnpaBHOCTW WCMbITATENILHOTO 060PYA0BaHUSA WU HapyLIeHUs YCMOBUIA UCMbITaHUS, Y4TO
He CBSI3aHO C KOHCTpyKuuWel coefuHeHWs, HeT Heob6XoAMMOCTU B NEpPecMoTpe KOHCTPYKLUW COefUHEeHMus,
0651acTn ucnbiTaTeNbHbIX HArpy30K MW NpefesnbHbIX Harpy3ok, 0fHako Heob6X04MMO MONHOCTbIO NOBTOPUTH
UCMbITAHNE OCHOBHBLIX WM 3aMeHsALWMUX obpasLos coeguHeHus. Jlilob6oe cobbiTue, He COOTBETCTBYMLLEe
KpUTEeprAM Npuemkun, HeobxoAMMO yKasaTb B NPOTOKOME WCMNbITaHWi. KonnyecTBo NOBTOPHbLIX UCMbITAHWUIA 1
NoTPe6HOCTb B NOBTOPHbIX UCNbITAHUAX HEOOXOAMMO BK/IHOUUTL B CBOAHBIV OTYET M B NOAPOGHbLIE OTYETHI MO
OTAENIbHbIM UCNbITAHUAM.

5.3.2.4 OTYeT 0 pe3ynbTaTax UCNbITaHWi

OUeHKY pe3ynbTaToB WCMbITaHWA yKa3blBaOT B MEPBOI YacTy NOSIHOTO W CBOAHOMO OTYETOB MO UCMbI-
TaHuAM. Bce yTeukn u3 coefMHeHUs He3aBMCUMMO OT 06bema M CKOPOCTU AOMKHbI ObITb YKasaHbl B nepeyHe
[aHHbIX U Ha rpadukax gasneHus. Bce yteukn 13 o6opyfoBaHusa He3aBUCUMO OT 06bema 1 CKOPOCTU Takke
[OMKHBI BbITb YKa3aHbl Ha rpadukax gaBneHns.

5.4  TpebosaHua Kk KannbpoBKe 1 akkpeautTauum

5.4.1 Akkpegutauunsa

Nab6opaTopus, NpoBOAALASA UCMbITAHWA MO HACTOSAWEMY CTaHAapTy, AO/MKHA ObIThb:

a) Nn6o akKpeAMTOBaHa HaLMOHaNbHOW MK MeXAyHapoAHOW akkpeaMTaLuMoHHOW opraHn3aumeii:

b) NMM60 NONHOCTLIO COOTBETCTBOBATL TPEOGOBAHMAM, NPUBEAEHHbIM B 5.4.2—5.4.5.

5.4.2 Kannbposka o6opyaoBaHus

[lo Hauana npoBefeHns UcnbiTaHnii HE06XoANMO Y6eaNTLCS, YTO BCe Harpy304Hble YCTPOoCcTBa, KOTopble
6yAyT NCMOMb30BaHbl B XOA€E UCNbITaHWA, UMEIOT feiCTBYIOLWY0 kannbpoBKy. icxoaa 3 onbiTa ucnbitatenb-
Holi nabopaTtopuv MM N3roToBUTENS COeANHEHNI HEOBXOANMO TaKke Nnepuoanyeckn NPOBOAUTb KarimbpoBKY
N3MepUTENbHOW 1 perncTpupylollein annapaTypbl, Takoli kak MaHOMeTpbl U TepMonapbl. 3TanoHbl UChbITa-
TenbHOI nabopaTtopun, UCNOb3yeMble AN KasTIMOPOBKM, 1 BCE KaIMOPOBKM [O/MKHbI ObITb JOKYMEHTUPOBaHbI.
Konun oTYeToB O TEKYLLMX KaMbpoBKax Harpy3o4yHoro ycTpoicTea, Npubopos 415 U3MepeHns Temneparypsbl,
[aBNeHNs 1 KPYTALLEro MOMEHTa AO/MKHbI ObITb BKIOYEHbI B NOAPO6GHbLIN OTHET NO UCMbITAHUAM.

JonyckaeTca npoBegeHne KaimbpoBKM B X0A4e WCMbITaHWii NCX0As U3 TpebyeMbiX ncnbiTaTebHbIX Ha-
rPY30K 1 HaKOMJIEHHOTO OMNbITa UCMONb30BaHNS 060pYA0BaHNS.

5.4.3 ExerogHas kannbpoBKa Harpy3o4HOro yctpoincrea

Kaxgoe Harpy3o4yHoe yCTpOICTBO, MCMOMb3yeMoe A1 UCNbITaHUA 0CEBON UM KOMBUHWPOBAHHON Ha-
rpy3koii, Heob6xoAnmo, No KpaliHein mepe, exerogHo noaseprartb KaIMOPOBKE B PEXMMAax PacTSHXKEHUS N CXKa-
TMSA NpU NOMOLLY NPUOOPOB, HaNPUMepP MeccA03, NMPOCNeXnBaemblX 40 HaLWOHAbHbIX 3Ta/lOHOB.

KannbpoBska A0/MKHa COCTOATb M3 ABYX 3TanoB, BKAKWYaOLWWMX, MO KpaliHei mepe. 10 paBHbIX npupa-
LWEeHNA Harpysku, HauymMHas OT MUHUMasIbHONM Ka/iMbpOBOYHOW Harpy3ku g0 MakCMMasibHOW KanvbpoBOYHO
Harpysku, T.e. OXBaTblBaloLLell BECb MHTEPBasT HarpyxeHus. VIHTepean kasIM6pOBKN Harpy304HOro ycTpoicTea
[O/MKeH NepekpbIBaTb MHTEPBA/T HArpy3okK, KOTopble 6yAyT NCNONb30BaHbI N0 NPOrpaMmMe MCMbITaHuin. Makcu-
MasibHas kanmMbpoBOYHAsA Harpyska yCTpPoWCTBa A0/HKHA NpeBbilaTb HaMbOobLUYIO paspyLlatoLLyro Harpysky
TPYy6 1 cOeANHEHW, Nnognexatnx UcnbITaHuio.
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ABCONIOTHYIO MOrPELIHOCTb Er v 0THOCMTENbHY0 NOrpelHocTb Emp HaxoasaT kak

0)

roe — Harpyska ro nokasaHusiM npu6opos:
F, — chakTnyeckas Harpyska.

OTHOCHTEeNbHas MOrPeLIHOCTb KanMbpoBKM A/1 BCEX HArpy3ok B paboyeM MHTepBasie Harpy3o4Horo
yCTpONCTBa He Ao/mKHa npesblwaTh +1,0 % (cM. npumep B NpuioxeHun F).

5.4.4 MNoBepka Harpy3o4yHoro yctpoictea

B Tom cny4yae, ecnv Harpy3o4Hoe yCTpOCTBO Obl/10 MOABEPrHYTO BO3AEMNCTBUIO BbICOKOW Harpysku, Ha-
npvMep Harpysku, BbiIXoAsLleli 3a UHTepBan KaiMbpoBKN, NN HArpy3ku, KOTopasi MOXeT HapyLUWTb Kannbpos-
Ky YCTpOICTBa, peKoMeHAyeTCsi NPOBEPUTHL COOTBETCTBME KA/IMBPOBKM HArpy304HOro YCTPOMCTBA C NUCMOMb30-
BaHMEM NOBEPEHHbIX U aTTECTOBaHHbIX Ka/IMGPOBOYHbIX YCTPONCTB. BMeCTo ncnonb3oBaHns KannbpoBOYHOTO
6pyca MOXHO Takke NMPOBECTM MOJIHYH0 €XEeroAHyl KainbpoBKy Harpy304HOro yCTporicTaa.

5.4.5 Kann6poBka npeobpa3oBaTesieil naBneHus

Kaxgblii npeobpasoBartenib AaBNeHUsA AO/HKEH NoABepraTbCcs exerogHol kannbposke. OTHocHTEIbHASA
MOrpeLHOCTb N3MEPEHUIA AaB/IeHNS B HArpy304YHOM UHTEPBasIE He J0/KHA npeBbiwatb £1,0 %.

5.5 TMpeaBapuTenbHble UCMbITAHUA

PekomeHAyeTcs NpoBefeHUe NpeABapUTesibHbIX WUCMbITaHWIA, LeNb KOTOPbIX — NpeABapuTENbHO oue-
HUTb KOHCTPYKLWIO COEAUHEHNSA U MPOLeAypY UCTIbITAHWIA A0 HauYana NpPoBeAeHNs OhNLMNaIbHBIX UCTIbITAHWIA.
Mocne 3aBeplUeHUs NpeaBapUTESbHLIX WUCMbITaHWA 06paslbl COeAVHEHNs ANs 0ULMANbHBIX UCTbITAHWIA
[OMKHBbI 6bITb CHOBA CBMHYEHBI, 0CO6EHHO NPY OrPaHNYEHHOM YKc/e 06pasLuoB. [ns npeABapUTesibHOro 1c-
MbITaHWS Ha TEPMETUYHOCTb COEAUHEHUS MOA AAB/IEHWEM WCMOMb3YHT 06pasubl C YN/I0THEHUEM MeTasfi-
MeTasl/l ¢ MasibiM HATAroM, a A1l UCTbITAHUA COEAVHEHNSI HA YYBCTBUTE/IbHOCTb K 3aefaHnio — o6pasLibl ¢
60/IbLIMM HaTSrOM.

5.6 VicnbiTaHua ansa onpegeneHnsa CBOWCTB Matepunana

[na onpepeneHus npegena Tekyvyectu, HEOOXOAMMOro AN pacyeTa UcnbiTaTeIbHbIX HArpy3oK n kpute-
pveB NpreMKM, MPOBOAAT MEXaHWYeCcKue UCMbITaHua mMatepuana Tpyo6.

MexaHunuyeckne cBOlicTBa MaTtepuana fO/MKHbl ObiTb onpeaeneHbl MO 4OKYMEHTMPOBAaHHON npoueaype,
COOTBETCTBYIOLLEN cTaHAApTy Ha n3genue. O6bIYHO 3To cTaHgapT MCO 11960 Ha nsgenvs U3 HU3KONEernpo-
BaHHbIX cTanei unu ctaHgapt NCO 13680 Ha vM3genust U3 KOPPO3MOHHO-CTONKUX cTaneil. Ana coeguHeHui
HecpbTerasonpoBoAHbIX TPY6 Mpouedypa [O/MKHA COOTBETCTBOBAThL TpeboBaHuam NCO 3183 wnu ctaHaapTy
API Spec 5L.

MpumeyaHne — B KOHTEKCTe HacTosLLEro nonoxeHus crtaHgapT MICO 11960 akBumBanieHTeH cTtaHaapTy API
Spec 5CT. B HauMoHa/IbHOV NPOMBILLIEHHOCTU MOryT npuMeHsTbest FTOCT P 53366, rapmMoHM3npoBaHHbiid ¢ ICO 11960.
1 FOCT P NCO 13680. rapMoHu3mpoBaHHbili ¢ ICO 13680.

O6pasLbl 4N UCNbITAHWI Ha pPacTsXXeHWe Bblpe3atT U3 060MX KOHLOB TPy6 M TPYGHbLIX 3aroTOBOK ANsi
MybT. Kpome Toro, Takue xe o6pasLbl BbIpe3aloT 13 cepeAnHbl TPy6 1 TPYGHbIX 3aroTOBOK A5t MydoT ANUHOM
60nee 3 M. O6pasLbl 415 UCMbITAHUS HA PACTSXKEHME Y pPe3y/bTaTbl UCMbITAHWIA AO/MKHBI NPOC/EXNBATLCSA [0
UCXOAHbIX TPY6 1 MecTa oTbopa o6pasLoB.

AnbTepHaTWBHOE MecTO 0T60opa 06pasuoB ykasaHo Ha puc. C.1. Takoe mecTo oT60pa 06pa3LoB o6e-
crneuvBaeT onpejesieHne NPOYHOCTU MaTepuasa HenmocpeAcTBEHHO Y pe3b60BOro coeanHeHns. Ecnn obpas-
bl OTOMpatoTCA, Kak nokasaHo Ha puc. C.1, TO M3roTOBUTESb AO/MKEH U3MEHWUTL (DOPMY NEepPeyHs faHHbIX No
cBolicTtBam maTtepuana (popma C.1) n nokasatb MecTo oT6opa npobbl, a Takke BKIYUTb 3CKM3, aHaIorny-
HbIli puc. C.1 1 nokasbiBawLWuii hakTuyeckoe pacnonoxeHne npob v o6pasuos. Mpyu NpUMEHeHUN anbTep-
HaTMBHOTO PacMo/IOXeHNs OT KaXOoro y4yacTka ANs onpejeneHns MexaHW4yecknx CBOMNCTB HEO6X0AMMO OTO-
6paTb Npoby AN5 UCMbITaHWSA Ha pacTsXXeHWe Npy NoBbILLEHHOW TeMnepaTtype. 3HayeHus npegena Tekyyectu
MeTanna, onpegeneHHble Ha obpasuax U3 yyacTka, Haxogsllerocs psaoM c pesbboii 1 npegHasHaveHHble
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[ONA OUEHKN CoeAMHEHUs, NPeACTaBsAT CO60I 3HAYEHUS, UICNOMb3YyEMble AN pacyeTa UCMbITaTeNbHbIX Ha-
rPy30K.

CnepyeT “cnosnb30BaTh NJ0CKMe 06pasupbl, YTO NPEANoYTUTENIbHO, UM Hanbosnbluve BO3MOXHbIE Lu-
nuHapuyeckme obpasubl (cm. ACTM A 370). OnpefeneHHoe 3HauveHve npefena TekyvyecTu UCMonb3yeTcs
ana pacyetoB. [N mHcbopmauum HeobxoAMMO Takke onpefenuTb YCnoBHbli 0,2 % npepen Tekyyectu. B
nepeyHe pfAaHHbIX MO cBoiicTBamM Martepuana (cdopma C.1) po/mkeH O6biTb MpuBeAEH 3CKU3 Mpo6bI,
oT6bupaemoii oT obpasuos. [Ana ogHol Tpybbl U ANSA OAHONW MydTbl HEO6XOAMMO MPUBECTM Auarpammy
HanpsxxeHne—aedopmauus nnn Harpyska — fgedopmauna oT Hynesoi gedopmaunv Ao fecdopmaunn He
mMeHee 2 % wnu 40 paspylieHus obpasua (4To Npou3oiaeT paHblue) AN OAHOro obpasua nNpu UCMbITaHNAX
cepun A nnmn cepun B 1 npu NOBLILEHHOR Temnepartype An8 04HOro obpasua npu ncnbitaHusax cepum C.

Kaxayto npoby maTepuana nogseprarot 04HOMY UCMbITAHWUIO HA pacTsXeHne Npy KOMHATHON Temnepa-
Type.

Kaxayto cpefHiolo npoby maTtepuana WM OAHY U3 KOHLEBbIX NPO6 3aroToBKM Ans MyqpT ASIMHOR He
MeHee 3 M NoABeprawT OAHOMY UCNbITAHWUIO HAa PacTsXXeHUe Npu NOBbILIEHHOW TemMnepartype, paBHoi 135 *C
ansa CAL Il v CAL 1l v 180 °C gns CAL IV.

Mo KaXAoMy WMCMbITAHWIO NPW MOBLILEHHOW Temnepartype Heo6xoAMMO 3aperncTpuposatb hakTuye-
CKylo Temnepatypy obpasua, onpefenieHHyo npu NOMOLLY Tepmonapbl, 3akpenneHHo Ha obpastie.

Kaxayto cpefHiol0 Nnpoby Matepvana wan ogHy 13 KOHLEBbIX NPO6 3aroToBkU Ana MyddT A/IMHON He 60-
nee 3 M noAsepratT XMMUYECKOMY aHasIn3y.

MokasaTtenu cBOWCTB MaTepuana nNpuBOAAT B NEPEYHE faHHbIX N0 cBOcTBaM MaTtepuana, popma C.1.

MpumeyaHne — HeobxoanMMO yunTbiBaTL NPeferibl arTecTauun COefyHEeHVs, ecnn B npeaenax KOHKPETHOW
rpyNMbl MPOYHOCTM WCMbITLIBAIOTCSA TPYObI BICOKOW NPOYHOCTU. HE06X0AMMO YUMTbIBATL BO3MOXHOE BIMSHME aHWU30TPO-
NN MEXaHNYECKWX CBOVICTB UM OCTATOUHbIX HANMPSHKEHWI B XONOAHOAEOPMMPOBaHHbIX TPY6ax 13 KOPPO3VIOHHO-CTOM-
Kux cnnasos (cMm. MICO 13680). B Takux cryyasix UCTbITaHNe Ha OCEBOE PAaCTSHKEHWE MOXET OKa3aTbCs HEAOCTATOYHbIM
[N NOJTHOM XapaKTepyCTVKN TPyObI.

5.7 CBUWHYMBaAHME U pa3BUHYNBAHUNO

5.7.1 CywHOCTb UCMbITAHWA

CBUHUYMBaHNE 1 pa3BMHYMBAHNE COELUHEHUS, KaK 1 MPUMEHsSeMas Npu UcnbiTaHny pe3bboBas cmaska,
[O/KHbI COOTBETCTBOBATL PEKOMEeHAAUNAaM Mo aKkcnyaTauum Tpyo6.

5.7.2 Cmaska, ncnonb3yemas npu CBUHYMBAHUN

M3roToBuTeNb COEANHEHNA [O/KEH yKasaTb TUM U KOIMYECTBO (C 4OoNyCKaeMbIMU OTK/IOHEHNUAMY) CMa3-
KW, HAHOCMMOW Ha coeMHEHME, a TaKkKe y4yacTKu 4719 HAHECEHNA CMa3ku. 3TN faHHble [O/KHbI ObiTh TaKUMK
Xe. Kak U ncnonb3yemble B NoseBbix ycnoBusx. na Bcex o6pasuoB cOeANHEHUS AO/KHA UCNONb30BaTbCA
ofiHa ¥ Ta Xe cma3ka. PekoMeHayeTcs ykasaTb MYHMMabHOe U MakCMMasibHOe KOIMYeCTBO CMasku B e 4nHU-
Lax mMacchbl. MI3rotoBuTe b JOMKEH Takke npeacTaBuTb poTorpadum 1 onvcaHne nopsigka HaHeceHus cmas-
kn. Ha chotorpadpmsax 4o/mKHO 6bITb NOKa3aHO coeAVHEHNE C MUHUMAlbHbIM Y MakCManbHbIM KOMYeCTBOM
CcMasku.

5.7.3 MOMeHTbI CBUHUYMBAHUA

MOMeHTbI CBMHUMBAHMSA, yKa3aHHble B pasfene 7, nNpefcTasnsioT cO60i MakCuMaibHble UAN MUHK-
MasibHble MOMEHTbI, peKOMeHAyeMble M3rotosuTenemM. B kavecTse 60/bLIOrO 3a4aBaeMoro MoMeHTa Tpeby-
eTcs He MeHee 95 % OT MakCcMMasibHOro MOMEHTa, a B KayeCTBe HM3KOro 3afjlaHHOro MOMeHTa TpebyeTcs He
6o0nee 105 % OT MUHMMaNLHOrO MOMeHTa. Ecnun dpakTmyeckmii MOMEHT CBUHUYMBAHWUA HAXOAUTCA 3a npeje-
laMn peKkoMeHAyemoro nHTepeana, To CoeVHeHNe AO0/KHO ObiTb PA3BVHYEHO U CHOBA CBUMHYEHO. V3roToBu-
TeNb AO/MKEH YKa3aTb MHTEPBa OKPYXHbIX CKOPOCTeN B 06/MVH Npu CBMHYMBAHUN COefUHEHNS. Bee obpasubl
CcoeIHEHNA AO0/MKHbI OblTb CBUHYEHbI NMPY OKPYXHOW CKOPOCTU, cocTaBnstoLllein He meHee 90 % OT peKoMeH-
AyeMOi MaKCHMasibHO CKOPOCTU BpalyeHust B 06/MVH.

5.7.4 CBNUHYMBaHNE

CBWHYMBaHVE BCeX COeAMHEHUI NMPOM3BOAMTCA cneayowmm obpasom, Npuyem pesynbTaTbl 3anucbiBa-
toT B cpopmy C.2 na perncrpauyum CBUHYMBaHNA 1 pa3BUHYMBaHUS 06pasLoB.

Mepen KaxAblM CBUMHYMBAHMEM HEOOXOAVMMO TLATE/IbHO OYMCTUTb U BbICYLUUTL 3/IEMEHTbI CoefnHe-
HUS. B3BECWUTb W 3aperncTpMpoBaTth KOMMYECTBO CMaskM, HAHOCMMOWN Ha KaXAblii 3N1eMeHT (HUMNebHblA 1
pacTpybHbIit). OTCNEXWUBAIOT N PErNCTPYPYIOT MOMEHTbI CBUHUYMBAHUS U pa3BMHYMBAHUS Ha rpadvike 3aBucCK-
MOCTN MOMEHTa OT yucna 060poToB. Paspeluarowas cnocobHOCTb BpalleHnsa fo/mkHa 6biTb He MeHee 0,001
o6opoTa. B nonHbIii OTHET MO UCMBLITAHUSAM BKKOYAIOT Takue rpaukim AN Kaxaoro CBUHYMBaHWA No pasge-

15



FOCT PUCO 13679—2016

ny 7 nANs KaxAoro A0NoHUTENIbHOrO CBUHYMBAHWSA, eCIM HEO6X0AMMO (CM. pasgen 8 u npunoxeHune D). Ha
KaxgoMm rpadouke [O/MKHbI 6bITb yKa3aHbl Homep obpasua, HUNMeNbHOro Uan pacTpybHoro anemMeHTa, Homep
CBVMHUMBAHMA, Aata, BpeMs 1 Niobble aHoMaslbHble SBNEHNUS.

[na cBMHYMBAHMA UCMONB3YIOT Takme Xe TPYOHbIe KUM U NAaLlku, Kak U B NosieBbiX ycnosnsax. CBUH-
yrBaHMe JO/MKHO MPON3BOAUTLCA B BEPTUKA/IbHOM MOMOXKEHWUW. TpW CBUHYMBAHNN MY(DTOBbIX COEUHEHUI He
JonyckaeTcs nnasaollee nonoxeHne My@Tbl, T.e. KaxAas CTopoHa My Tbl 4OHKHA CBUHYMBATHLCSA OTAE/BHO.
Bce o6opygoBaHue 4nA CBUHYMBAHWA W. MO KpaliHeli Mepe, CBUHUYMBAHWUA OfHOTO COeAMHEHUS HEOOXOAMMO
cchoTorpadmposath B nNpoLecce CBUHUYMBAHUA. [pu KpensieHnn pacTpybHOro afieMeHTa HeobxoAnMMo KOHTPO-
nmpoBaTb yCuave ckatus, 4Tobbl He oNYCTUTb NCKaKeHWS (hOPMbl 3/1eMeHTa C BHYTPEHHe pe3b6oii.

Bo nsbexaHne noBpexaeHus HUNMNenbHbIX 3/IEMEHTOB NPV NPOBEAEHUN CBUHUYMBAHWNA-PA3BUHYNBAHUSA
JonyckaeTcs ycTaHOBKa Ha HECBMHYMBAEMbI KOHEL, afleMeHTa CneLmasbHOro npegoxpaHuTens.

5.7.5 Pa3BuHunBaHue

Pa3BuHuUMBaHue o6pasua coefMHEeHNs BbINOHAT C MOMOLLbIO TOTO Xe K/toya 1 TeX Xe YCTPOUCTB, KO-
TOpble UCMO/Ib30BaNNCh NPU CBMHYMBAHWWN, B COOTBETCTBMM C NPOLEAYpOi, paspaboTaHHOWR N3roToBUTENEM.
Pesynbtathl pernctpupytot B gpopme C.2.

5.7.6 PeMOHT coefiMHEHUA NOCNe pa3BUHYNBAHUSA

Mocne kaxAoro passBMHYNBaHNA JOMYCKAETCA PEMOHT HUMMNESbHBIX U PaCTPY6HbIX 3/1EMEHTOB C UCMOJb-
30BaHNEM TOJIbKO TEX CPEACTB, KOTOPble PeKOMeHAO0BaHbl U3roToBuUTeNleM COeANHEeHUA A/18 MPUMEHEHUA B
noneBbIX YCNOBUAX. Bce cnyyan pemoHTa A0/MKHbI ObiTh 3aperncTpupoBaHbl C ykasaHueMm 3aTpaT BpeEMEHU Ha
peMOHT. Heo6xoAMMO yKasaTb B OTYeTe BCe Clyvyau 3aefiaHus u gpyrue HecoorseTctsusa. OLeHKa 3aefaHus,
BK/lOYalKOLLas YeTkoe onucaHne pasmepa v npupoAsl NOBpexaeHus, fo/MkHa ObiTb BbINO/HEHA B OKOHYaTe b-
HOM oTyeTe. Heobxogumo cchoTorpadmposaTb yyacTku 3aefaHunsi, yHacTku peMOHTa, 3TW Xe yYacTku nocne
cnepyoLero passMHYMBaHNA 1 Noc/e OKOHYaTEe/IbHOTO pasBUHYMBAHWUA U BKIIOYNTL hoTorpadum B OKOHYa-
TeflbHbIN OTYeT.

5.7.7 KOHTPO/b CBMHUYMBAHNA COEAUHEHUSNA

Mocne Kaxaoro pasBuMHYMBaHNA 06pasLibl COeANHEHW TwaTenbHo ocMaTpusaloT. OueHMBatoT U OTMe-
yalT Ha AnarpaMmmax 3aBMCMMOCTU MOMEHTa OT yncia 060poToB BCe HabnogaemMble cnyyan 3aefanus. Ha
3TUX Xe Amarpammax OTMeyaloT BCe HapyLleHUs npouecca CBUHUMBAHUA (MpocKanb3biBaHWe KOHua Tpyobl
v MydThl B nallkax TPy6HOro koua, coou KoMnbloTepa UM CKaykum 31eKTPUYecKoro curHana, He oTme-
YeHHble Ha guarpammMe, 1 T. N.). B uncne gaHHbIX No reomeTpuyeckum napametpam coefmHenns (popma C.3)
perncTpupytoT Takxe pesynbTaTbl KOHTPONSA pasmepos obpasua.

5.8 BblgB/ieHUe yTeyek npu BHYTPEHHEM AaBfieHuu

5.8.1 CywHOCTb UCMbITAHWA

TpeboBaHWs K yTeukam MMeT 0CO060 BaxHOe 3HaYeHue AN1A Tex COeANHEHWNIA, KOTopble AO0/MKHbI GbiTb
HenpoHuUaeMbiMn A15 rasa Wam XuaKon cpefbl. NS coeguHeHnii pa3Horo Tmuna Hwxke npueefeHbl anbTep-
HaTMBHble MeTOAbl BbiSiB/EHNS yTeyek. CoefnmHeHUss 06cafHbIX 1 HACOCHO-KOMMNPECCOPHbIX TPY6 nogseprarot
BO3[e/CTBMIO BHYTPEHHETO faBneHns n HabnaatoT 3a UX NoBefeHNeM NPy MOMOLLM CUCTEMbI BbISIBNIEHNS W
N3MepeHns BCeX yTeyek CoeVHEHUS.

5.8.2 Cpepbl gna co3faHus gasneHus

Bce ucnbiTaHWa BHYTPEHHUM AaBrieHUneM coefuHeHuin CAL I, 1l n IV. npoBogumMble no o6nacTtu uc-
nbiTaTe/IbHbIX Harpy3okK, AO/KHbI OCYLEeCTBAATLCA C UCMO/b30BaHWEM CyXOro asota. 1o Bbibopy N060i 13
CTOPOH, y4acTBYOLLMNX B UCMbITAHMAX, K @30Ty MOXHO f06aBnsaTh 5 % renus B kauecTse rasa-uHaukatopa. Bece
UCMbITaHUS BHYTPEHHUM AaBneHveM coeavHerunii CAL |. npoBoAnMble NO 06/1aCTW UCNbITAaTeNbHbIX HArpy3ok,
[O/MKHBI OCYLLLECTBAATLCA C WUCMONb30BaHNEM XWAKON Cpefpl, He cofepxalleil TBepAbIX BKIOYEHWN, nnn
CyXOro a3oTa, Kak aTo COoriacoBaHo B nporpamme WcnbiTaHuil. Bce ncnbiTaHusa npu npegesibHbIX Harpyskax,
Hanpumep nnaHoBble UCMbITaHNA A0 pPa3pyLUeHus, fO/HKHbI NPOBOANTLCSA C UCMNO/b30BAHNEM XUAKON cpefpl
B kayecTBe CpeACTBa 415 CO3faHns faBneHus, eCnu B NporpamMMe UCMbITaHUIA He yKa3aHo MHOe.

5.8.3 besonacHoOCTb uUCMbITaHUA

[Lns obecneyeHns 6e30nNacHOCTV UCMbITAHUS ra3oM Noj AaBfieHneM NPOBOASAT C YCTaHOBMNEHHONM B 06-
pa3ue coefuHeHuss 60/1BaHKOR-HanonHWTenem. Marepuan 601BaHKn He f0/HKeH 6biTb NOPUCTBIM W HEe [0/1-
XeH 6bICTPO BbIAENATb CoAepXaLlyocs B Hell pabouyto cpedy, Y4To6bl He MellaTb UHTepnpeTauun pesynbTa-
TOB WCNbITaHWA. Pasmepbl 601BaHKN AO/MKHbI ObITb TaKMMK, YTOObI CYLLECTBEHHO YMEHbLUUTb BHYTPEHHWIA
06beM COefJMHEeHUSA, HO He NPMBOAUTL K MEXaHUYeCKOMY B3anMoAelicTBUo ¢ 06pasLom npu ero gedopmannm
B X04e ucnbitaHusa (cMm. pucyHok 8 B 5.10.2). bonsaHKy HE06X0AMMO OTLEHTPMPOBAaTh Tak. UTOObl UCKIOUNTD
ee KOHTaKT C 06pa3LoM COeiHEHUS B NPOLLECCe UCMbITaHUS.
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5.9 YcTpoiicTBa ANA BbIABNEHUSA yTeYeK Npu UCNbITAHUU BHYTPEHHUM AaBfeHNEM

5.9.1 BapuaHTbl yCTPONCTB

O6pasel, UCNbITbIBAEMOrO COeAMHEHNS OCHALLAIOT, N0 KpaHein Mepe, OAHVUM U3 CleayoLnX YCTPONCTB
[ONS1 BbISB/IEHNS YTeuyeK Nnpu UCMbITaAHUU BHYTPEHHUM fAaBneHneM. Ecnu ucnbliTaHusa NpoBoaAaTcs npu nosbl-
LIEeHHOI TemMnepaTtype, TO MaTtepuasbl YCTPONCTBA AO/MKHbI ObITb MPUMEHNMbI ANA UCMONb30BaHNA Npu TeM-
nepaTypax Bbille TemMnepaTypbl UCNbITAHNS.

5.9.2 YCTpPOCTBO C YNNOTHUTENBHBIMU KOMbLaMU (PUCYHOK 2)

T— MeTannuuecknit pnavel. 2 — WNUNbKa; 3 -- NPYXWHbl; 4 — raiika; 5 — MydTa: B — HUNNENbHbIA 3NeMeHT, 7 — TUBKUIi wnaHr
8 — ynNnoTHUTeNbHOE KONbLO; 9 — naockas npoknagka

PViCyHOK 2 — YCTPOIACTBO, yCTaHaB/IMBAeMOE Ha pacTpy6HbI/i 3NeMEHT, A1S BbIsIBEHUS yTeuek
NPV UCMILITAHUU BHYTPEHHUM [aB/IeHEM

YCTpOICTBO COCTOUT M3 YNIOTHUTENBHOTO KOMbLa, NPYXUMaeMOoro K TopLy, UM Hapy>XHOW NOBEPXHOCTU
pacTpybHOro anemeHTa npu nomoLLm iaHua, MMELLENO HE MEHEEe YeTbIpeX CKBO3HbIX OTBEPCTUIA MOA WNUb-
KW. KOTOpPbIMY (hnaHLbl NIOTHO NPWXMMAOTCS K TOPLY pacTpybHOro afieMeHTa. YNI0THEHUE Mexay naHuem
W HUNNEeNbHbIM 3/IEMEHTOM CO3Jal0T C MOMOLLbI0 OTAE/bHOr0 NPWXMMHOTO YNJIOTHATENBHOIO KoMbLa.

5.9.3 YCTpPOWCTBO C rMGKMM WAAHTOM (PUCYHOK 3)

f — rn6koe ynnotHeHune; 2 — XOMYTbl ANA WNaHra. 3 — meTannumyeckas Tpyb6ka unam ru6ku* wnaHr (npu mcnbiTaHusx cepun C — una
TennocToiikoro matepuana), 4 —repmeTusupyownii matepman; S — He60NbLW O 3a30p ANA NOBbIWEHNSA YYBCTBUTENBHOCTU BbIABIEHNA
yTeuyek

PucyHOK 3 — YCTPOIACTBO € rMOKWMM YNAIOTHEHWEM /151 BbISIBNIEHUS yTEueK
MpU UCTIbITaHUN BHYTPEHHVIM JaB/IEHNEM

YCTPOIACTBO C rMBKMM LLINIAHTOM-/IOBYLLKOM 13 MaTepuana Tuna CUAMKOH yCTaHaB/MBAIOT K TOPLY pac-
TPyGHOro anemeHTa. 3a30pbl MeXAy HapyXHOW MOBEPXHOCTbI HWUMMNENLHOTo U pacTpy6HOro 3/1eMEHTOB U
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YCTPOACTBOM 3ano/iHAOT repMeTU3NpyoLLMM MaTepuanoM. [na KpenneHus LWiaHra Ha HapyxHoli noBepx-
HOCTW HUMNENbHOTO 3/1eMeHTa U pacTpy6HOM afieMeHTe UCNoNb3yT dhnaHubl. Mexay dnaHuem 1 HapyXHoM
NMOBEPXHOCTbIO 3/1IEMEHTOB BBOAAT TPYOKY A1 0TBOJA yTeuek rasa, Takke YyNIoTHAeMYI repMeTusnpyowmnm
marepuasiom.

5.9.4 YcTpoiicTBO, BCTpanBaemMoe B pacTpybHbllii an1eMeHT (PUCYHOK 4)

t — oTBepcTNe C PO3bGOBLIM WTYLEPOM HO yuyacTke My Tbl, COOTBETCTBYOUEM cO6ery pe3b6bl Tpy6bl: 2 —repmMeTu3npyLWnm matepuan;
3 — rn6kuii wnaHr

PvicyHok 4 — YCTPOIACTBO C OTBEPCTVEM B PACTPYGHOM 3MIEMEHTE /151 BbISIBNIEHNS YTeUeK
MPU UCMLITAHUU BHYTPEHHVM JaB/IEHEM

[ns BbIXxo4a yTeuek rasa Ha yyactke B6/M3N Topua pacTpybHOro anemMeHTa, COOTBETCTBYLWeM cobery
pe3b6bl HUMNENBLHOIO 3/1EMEHTA, CBEPNAT CKBO3HOE paguasbHoe 0TBepcTMe. B oTBepcTMM HapesatloT pesbby
1 BBEPTbIBAIOT B HETO LITYLEp C rMOKMM LwiaHroM. Topel, pacTpybHOro anemMeHTa yniaoTHAT BO nsbexaHve
HEKOHTPONNPYEMOIA yTEUkM rasa.

CBUWHUYMBaHUE 06pasLa CoeJMHEHNSI NPOBOAST CleAyOW MM 06pa3oMm:

a) nepep CBMHYMBAHUEM COEAUHEHUSI CBEP/IAT OTBEPCTWS, Hape3alT B HMX pe3bOy 1 yaansioT 3ay-
CeHLbl:

b) CBMHUYMBAKOT COEAVNHEHME;

C) B CBepJieHble 0TBEPCTMSA BBMHYMBAIOT LUTYLIEPbl C NCMNO/Ib30BAHMEM FrepMeTU3MPYIOLLEr0 MaTepuana,
Hanpumep PTFE;

d) ounwaloT TOpLbl PAcTPyOGHOro 3/eMeHTa U YNIOTHAKT UX NPU NOMOLLM CU/IMKOHOBOIO WX ApYroro
repMeTV3npyIoLLEro MaTepuana;

€) AalT repmMeTusmpyloLLemMy Matepuany 3aTBepaeThb.

5.9.5 NcnblTaHMe yCTPOWCTB 417 BbIABIEHNA yTeuek Npu BHYTPOHHOM [aB/ieHnm

YcTpoiicTBa UCNbITbIBAKOT CleayoLwmM o6pasom;

a) NpoBepPAT repMeTU3NPYIOLLMIA MaTepuan u WTyLep Ha yTeukn, A8 Yero NPUCoeANHAIOT LWAaHT K nc-
TOYHWKY BO3Zyxa Wiu asoTa, cosgatwlwemy gasneHve or 0,007 go 0,014 MMMa. MNepekpbiBalOT NoABOA rasa u
HabnohalT No MaHOMeTpy 3a NageHnem JaBfeHus;

b) ecnn Heo6XoAMMO, UCNPaBAAT UK FepMeTU3NPYIOT YCTPONCTBO;

C) Nep1MoMYeCcKn BbIBUHUMBAIOT WITYLEP, NPOYMLLAIOT OTBEPCTUE U BO30OHOB/AKOT UCMbITAHME, KaK OMu-
CaHo BbILWWeE:

d) no cornacoBaHuio OTBEPCTUSA MOTYT ObITb BbINOJIHEHBI C YN/IOTHEHWEM MeTasl1-MeTanl.

5.9.6 HyBCTBUTE/ILHOCTb CUCTEMbI BbIABJIEHUS yTeYeK Npu BHYTPEHHEM AaB/ieHnn

Cuctema HabnwgeHna 1 U3MepeHns yTeuyek nNpu BHYTPEHHEM faBfeHun Ao/kKHa obnafartb Y4yBCTBU-
TENIbHOCTbIO K yTeukaMm He xyxe 0.9 cm33a 15 MVH nNpu UCNOMbL30BaHUN A1 U3MEPEHUs rpajynpoBaHHOro
unnvHapa c ueHoii genexus 0.1 cm3 nam He xyxe 0.0001 cma/c npu cTaHAapTHBIX YCIOBUAX U3MEPEHUS ras3o-
BbIM XpomartorpadoMm Wan cnekTpoMeTpuyeckol cuctemoii. MNpu ncnonb3oBaHUM B kayecTBe rasa-nHANKaTo-
pa renusa cuctema M3mMepeHus ¢ rpafynpoBaHHbIM LMINHAPOM Ao/HKHA 06/1aaTh CNOCOBHOCTLIO yNasnnsaTh
BblAENALWMIACA ra3 ANa onpefeneHns cofepXaHns renvs ¢ Lenblo NpoBepkn HeobxoAnMocTn ydyeTa unm
oTKasa OT yyeTa yTeuek.

Mpy ncnosbL3oBaHUN rpaynpoBaHHOro UMInHApa Heob6xoAMMOo NpesycMoTpeTb KOMMeHcauumio nsMeHe-
HWI1 6apPOMETPUYECKOTO AaB/IEHUS, KOTOPble MOTYT OKa3blBaTb BVSHWE HA YyBCTBUTE/IbHOCTb K yTeukaMm. Pe-
KOMeHAyeTCsA nepej HayanoM UCNbITaHUli HACTPOUTb OTAENbHbLIN TPaAyNPOBaHHbIA LUAUHAP (CM. PUCYHOK 5),
UMUTUPYIOLWNIA YCTPOWCTBO ANA BbIABNEHNA yTeyek. Bo BpeMsa aHanunsa 3TOT MMUTALMOHHbIA LUWAUHAP WC-
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NoNb3yeTcs AN YCTAHOB/EHUSI HA/IMUKS yTeYeK B COeAVNHEHUM UK TOro, BbI3BAHO /1N U3MEHeHUe W3MeHe-
HMeM 6GapomeTpuueckoro AasneHusi. OTAeNbHbIE UMUTALMOHHLIA rpafyupoBaHHbIi LUMAMHAP JO/MKEH Co-
[epxaTb rasoBblii 06B-EM, COBNaatoLLnii ¢ ra3oBbiM 06bEMOM B NEPEBEPHYTOM FpaflypoBaHHOM LWNMHAPE
UCMbITbIBAEMbIX COEAVHEHUIA.

1 — rnbknit wnaur; 2 — cocyp ¢ BOAO; 3 — rpajynpoBaHHble LUANHAPLI; 4 — TennocTtoiikas Tpybka; 5 — ycTpoiCTBO ANA BbISABNEHUS
yTeuek; B — UMUTALNOHHbIA rpajynpoBaHHblii LUAVHAP TOTO Xe pasMepa U C TOii Xe BbICOTO Haj YPOBHEM BOAbI, UTO U LNAUHAPLI 3

PricyHok 5 — CucTema [i1s1 BbISIBNIEHNS YTeUeK Mpy BHyTPEHHEM [aB/IEHN My3bIPbKOBLIM METOAOM

MHAnKaTopbl yTeyek MOXHO OLeHMBaTb B OTHOLLEHUW UCTOYHWUKA YTEUKMN, eC/Ii UMEelTCs OCHOBaHUA Mno-
fo3peBaTb. YTO yTeuka NPouCXoauT He OT UCMbITbIBAEMOro coeHeHus. [1n15 NpoBepKn Toro, NPOUCXoaAaT Nu
ny3bIpbKy OT Cpefpl NoA AaBneHneM, a He OT derasauun pe3b60BOi CMasky UK OT TENI0BOr0 paclunpeHuns
COoeMHEHNSA UK UCMbITaTeNIbHOTO 060PYA0BaHNUS, MOXHO UCMNO/b30BAaTb AAaTUMK, KAIMOPOBaHHbIN Ha ynaBau-
BaHue rennsa. OLeHka UCTOYHMKA YyTeYKN f0/MKHA ObITb OCHOBaHa Ha TWwaTe/IbHOM aHanuse rasa yreuku. Ecnm
yTeuka Bbi3BaHa He COeAMHEHNEM, a KakuM-TO APYTMM UCTOYHMKOM, Hamnpumep TOpLEeBbIMU 3ariylKaMu, To
Heo6X0AUMO YCTpaHWTL ee 1 NPOAO/MKUTL UCMbITaHne. Heob6xoAnMo 3aperncrpupoBatb BCE MOCTOPOHHME
YTEUKM N NX UCTOYHMKM (LUTYLep A8 OTBOAA yTeuek, Kpali 1 T. n.). B oTueTe He06Xx0AMMO yKasaTb BCe UHAMKa-
TOpbl yTeYeKk 1 NofPO6HO 06BACHUTL MPUYNHY, MO KOTOPOR yTeuka He NPUHUMAaETCS BO BHAMAaHME.

5.9.7 TMy3bIpbKOBbI METOf BbIIBIEHUA yTe4ek Npu BHYTPEHHEM faB/ieHnn

5.9.7.1 CyuwHocTb meToga

Cuctema BbISIB/IEHUS] yTeUeK Ny3blpbKOBbIM METOA0M 1306paxeHa Ha pucyHke 5. Cuctema ocHOBaHa Ha
ynaBnvBaHWM BCErO rasa, BblAeNAOLWErocs u3 CoeuHeHns, 1 ero noMeLLeHns B cocys AN U3MepeHus 06b-
ema. OCHOBHble KOMMOHEHTbI CUCTEMbI:

a) CpefcCTBO AN1A yNaBAvBaHWUA rasa Tvna paHee onvcaHHbIX YCTPONCTB [/15 BbIABNEHUSA yTeYek;

b) Tpybka unu rubkuii WNaHr Ana cCoefnHEHNs NOBYLLKN C ra30CO0PHUKOM;

C) ra30C60pHMK. BKOYAKOLWMI MPO3payHblii rpagynpoBaHHbIi LUAVHAP C LEeHOW AeneHus He 6onblue
0.1 cm3, Hano/IHEHHbI BOAOI. MMbKas TpybOka BbiBefeHa B OTKPbITOE NPOCTPAHCTBO B BEPXHEN YacTu LuavH-
Apa. HMKHI0W YacTb uManHapa u Tpyoky NorpyxarT B cOCyf C BOAOW M nepeBopaynBatoT (CM. pUCYHOK 5).
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YTeuka BUAHa B BUAE Ny3blpbKOB, NOAHMMAOLWMXCA B LunuHagpe. O6bem rasa M3 ny3blpbKOB U3MEPSOT Mo
wKane umnuHapa.

5.97.2 TpoBepka cUCTEMbI /15 BbISIBIEHWS yTeueK Ny3blpbKOBbIM METOL0M

Mepep HavyanoM BbINOMHEHUS NPOrPaMMbl UCMbITAHWUA COeANHEHNSA HEOBX0AMMO NPOBEPUTHL CUCTEMY Ha
COOCTBEHHbIE YTEUKN U OLLEHUTL ee YyBCTBUTE/IbHOCTb.

a) lna npoBepku cucTeMbl MPUKIaAbIBaOT faBneHne Bo3gyxa wim asota ot 0.007 go 0.014 MMa. Mo-
cne ctabunusaummn AasneHns nepekpbIBaloT NoAsBo/ rasa v B TedeHre 2 MUH HabnoaaloT 3a AaBfieHneM no
mMaHomeTpy. Jllo6oe nageHve faBneHus ykasbiBaeT Ha Hanuune yTeyek U3 CUCTeMbl, KOTOpble He06x0AMMO
BbISBUTb W yCTpaHuTb. pouedypy MOBTOPSIOT A0 TeX NOp. Nnoka fjaBneHue rasa He ctaHeT cTabuibHbIM B
TeyeHune no KpaiiHei Mepe 2 MUH.

b) 3 HEKTNBHOCTL CUCTEMbI OLIEHMBAIOT, NOABOASA K HEW BO3AyX M U3MepsAs NpupocT o6bema Bo3gyxa
B KaXgoM uunmHape. Bo3gyx nogsogaT nopumsamu no 1 cm3, no kpaliHein mepe, fo o6bema 10 cm3. Onpege-
NAT cpefHee OTHOLEeHMEe MOABOAMMOro Y OTBOAUMOrO BO3fyxa Ha rpaduke (CM. pucyHok 6). Heobxoanmo
3aperncTpupoBaTtb HayasbHbli 06BeM NOABOAMMOr0 BO3AyXa, HYXHbI ANA TOro, 4Tobbl BO3A4YyX Hayan cka-
NAMBaTbCA B rPafyMpoBaHHOM LMANHAPE, HO 3TOT 06BbEM He BAWSET Ha pacyeTHyo athdeKTMBHOCTb 1 NO3TO-
MYy He yunTbiBaeTcs. DpeKTMBHOCTb A0/MKHA COCTaBNATb He MeHee 70 %. 1 eciv OHa HWxXe, TO Heobxoan-
MO M3MEHUTb KOHUrypaLnio CMCTeMbl U TEM CaMbIM NOBLICUTb YyBCTBUTE/IbHOCTL. HalifeHHbIli nokasartesnb
3P (PeKTMBHOCTN UCMOMb3YeTCA AN KOPPEKUMM BCeX HabMAaemMbiX yTeyek N nx 06bemMoB Npy UCMbITAHAN U
paccunTbiBaeTcs no dpopmyne

®)

roe <dc — hakTuueckas yteuka, ykasbiBaemas B oTyeTe:
go— Habnogaemas yreuka:
uVBb — 3dhPeKTMBHOCTb CUCTEMBI.

OBbeMotbqdwiq 303453, avi8

1- 3nemMeHT coeAgunHeHusa A, 2 - 31eMeHT coeiuHeHns B
PI/ICyHOK 6— I'Ipvlmep rpanMKa ANA OLEHKN YyBCTBUTE/TIbHOCTU CUCTEMbI BbIAB/IEHNA yTeuekK

5.97.3 Hayvano ncnbitaHus

Mepep HavyasloM MCMbITAHUSA COeAMHEHMS B 061acTM MUCMbITaTeNbHbIX Harpy3ok NPoBOAAT npejBapu-
TENbHYH 3apsaKy Kax[oi CUCTEMbI BbISIBJIEHUS yTeuek, BAyBas BO34yX BOAM3M pacTpybHOro anemeHTa o
nosiB/ieHNs1 HeGOMbLIOrO Ko/MyecTBa BO3fyxa B rpagyvpoBaHHOM UUAvMHApPe. PernctpupyloT aToT 06beM B
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KayecTBe HayasIbHOro KONM4yecTBa rasa, kotopoe 6yfeT BbluMTATbCA M3 TOTO KOIMYECTBa rasa, KoTOpoe Hako-
NUTCA B UWIMHAPE B XOA4€E UCMbITaHUSA. DTOT Hava/lbHblli 06BEM BO3ZyXa A0/MKEH ObITb A0OCTATOUHbIM, YTOObI
NOHW3UTb YPOBEHb BOAbI B UMINHAPE A0 Havasna WKasbl nepes ucnbitaHuem.

5.9.8 WN3mepeHne yTeyek Npy BHYTPEHHEM AaB/IEHUN Te/IMeBblM MacC-CMeKTPOMeTpoM

5.9.8.1 CyuwHocTb MeToaa

Cunctema n3mMepeHus yteuek gaHHbIM MeTooM (PUCYHOK 7) BK/OYaeT:

a) NOBYLUKY ANS rasa,;

b) TPYOKY WM TMOKWIA WNAHT ANA COeAUHEHNS JIOBYLLKU C IMHUEN NoAayn ra3a-HocuTens;

C) MHMI0 NoJaymn YNCTOro a3oTa B KayecTBe rasa-HOCUTeNs, COeANHEHHYI C Macc-CNeKTPOMETPOM.

d) renueBblii Macc-cnekTpoMeTp, B KOTOPOM, Kak NpaBuo, NCNo/b3yeTcs MeTo/ M3MEepeHNs yTeuek Bca-
CbiBaHMEM. 4YTO TpebyeT obecneyeHns NpaBubHON paboTbl BCAChIBAKLLEr0 YCTPOCTBA NPy aTMOCHEPHOM

AaBneHnn.
I'TS \/J |
b

3

wrl1lS 6r 2S i 33 it 4S

T1=549

\

- WCTOYHWK BHYTpEHHero gaBneHunsa: 2 — nepekn!Ouyatenb oT6opa. 3 — ycTPOWCTBO perncrtpaymm faHHbix: 4 — Macc-cnekTpomeTp:
5 — perynaTtopbl nogauu iaaa-Hocutens: 6 — o6pasel (B JaHHOM cayyae — ABe My Tbl U 4 coeguHeHuns IS. 2S. 3S n 4S)

PucyHok 7 — V13mepeHue yTeyek npv NOMOLLIM FeqIMeBoro Macc-CrekTpoMeTpa

5 9.8.2 TOYHOCTb CUCTEMBI

Cuctema M3MEepeHns yTeyek reiMeBbiM Macc-CNneKTpoOMEeTPOM [O/mKHa obecneynBaTtb B CTaHA4APTHbIX
YC/I0BUAX U3MepeHne cyMMapHbix ytedek 0.0001 cMm3c nnu Huxe.

5.9.8.3 Kanunbposka cuctembl

Bclo cuctemy Heo6xo4MmMo OTKaniMbpoBaTh HE pexe, YemM OAVH pas B rof. N0 pekoMeHAaumsam n3rotTosu-
Tena obopyaoBaHuA € NCNOMb30BaHNEM CepTUMLMPOBAHHOIO M KaIMGPOBAHHOTO UCTOYHMKA yTedeto Kanu-
6pOBaHHbI UCTOYHUK YTEYEK NCNO/b3yeTCs BMECTO UCMbITbIBAEMOro 06pasilia CoeVHEHNSA, a BCe OCTa/lbHble
KOMMNOHEHTbI CUCTEMbI [O/KHbI ObITb HA MecTe.
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5.2.8.4 OpHOBpeEMEHHOE U3MepPEHUE yTeueK N3 HECKO/IbKMX 06pa3LoB CoeaNHEHS

[na ofHOBPEMEHHOTO UCMbITAHWUSA HECKO/IbKNX 06pa3L0B COEAMHEHUS UM COEANHEHWNA MOXHO UCNOSb-
30BaTb KOJIIEKTOP C nepekyaTeneM. Heobxoammoe MUHMManbHOE BpeMSs BCacbiBaHWs 3aBUCUT OT obopy-
[OBaHWA. 1 ero creayeT onpesenunTb 1 NPOAEMOHCTPMPOBATL Nepes Hauyasiom UcnbiTaHns. OT Kaxgoin NMHum
Heo6XxoAUMO 0TOMpaThL NPOBY He pexe Yem OAVH pa3 B MUHYTY.

59.8.5 TllpoBepka cuctemsl

Mepep KaxabliM UCMbITAHMEM NPOAYBalT CUCTEMY a30TOM MM CMECHIO a30Ta C reiMeM 1 3atem npose-
pslOT. BCcacbliBas ras yepes /iMHU B cbope v NoByLUKy. MNpoBEPSOT NpaBUIbHOE CoepXaHue renns B CMecu,
4YTOGbI Y6EaANTECA B OTCYTCTBMN 3aCOPOB B JINHUW.

5.10 BbisiBNeHue yTeyek Npu BHELWHEM AaBneHun

5.10.1 CyuwHocTb MeToga

CoefuHeHnss o6cafHbIX 1 HACOCHO-KOMMPECCOPHbIX TPY6 noABepraroT BO3AENCTBUIO BHELLHEro AaBsrie-
HUS B CUCTEME, CMOCOGHOI BbIIBUTb BO3HMKAIOLLME NPW 3TOM YTeukn. BbiBNeHUe Takux yTeyek cumTaeTcs
6o0nee TpyAHOW 3afjadveil N NPONCXOANT MEHee TOYHO, YeM BbISIB/IEHWE yTeuyek Npyu BHYTPEHHEM AaB/eHWN.
Bce ucnbiTaHA Ha BbIIBNIEHWE yTeuek Npu BHELUHEM [aB/eHUMU MPOBOAATCS C MUCMO/b30BaHWeM NPEeCcHOW
BoAbl. Mpy 3TOM HEOBGXOAMMO 3aperncTprpoBaTh BCE BbITECHEHHbIE 06BEMbI BOAbI.

5.10.2 Be3onacHOCTb UCMNbITAHNA

Ecnn ncnbiTaHve Ha BbiiBIEHNE yTeUEK NPU BHELLHEM [aB/IEHNN OCYLLLECTB/IAETCA B COYETaHUN C UCTIbI-
TaHVeM Ha BbISIBNIEHWE YyTeuyek Npu BHYTPEHHEM AaBneHuun, To B obpasel, He06X0ANMMO NOMECTUTb 60/IBAHKY-
HamnosiHMTeNb. Kak onucaHo B 5.8.3 (CM. puUCyHOK 8).

f — oTBepcTue k npeo6pasoBaTenio faBNeHUs ANA UCMbITAHUA BHYTPEHHUM [aBfeHUEM Tasa, ANA BbiABNEHUSA yTeuyek Npu UcnbiTaHuu
BHEWHUM AaB/eHNeM U ANS NOABOAA BO3AyXa C LEeNbl yAaneHUs BOAbl NOC/Ae UCNbITAHUA BHEWHUM AaBNeHWeEM, 2 -- Kamepa Ans co3-
[laHnA BHEWHEero AaBfeHns; 3 -m 0TBEPCTUE C TMGKUM WINAHTOM ANSA BbIABMEHUA yTeuek NPpu UCNbITAHUU BHYTPEHHUM AaBNeHUeM Unu K
npeoGpasoBaTento flaBleHNA NPU UCMbITAHUN BHEWHUM flaBNeHneM; 4 -- ucnbiTbiBaemas Tpy6a; 5 — 3arnylwka c BEpXHUM OTBEPCTUEM,
cM. nosuuymio 1.6 — 6GonBaHKa-HANONHUTENb 4NA YMeHbLW EHNA BHYTPEHHero o6bema; 7 — UCMbITyeMOe COefjHeHne; B — 3arnylka
C HWXHUM OTBEPCTUEM, CM no3uuuio 11. 9 — kamepa 3anosHeHHas BOAOI; 10 — oTBepcTue AN NOABOAA AaB/IeHUS BOAbI B Kamepy:
11 — oTBepcTUe ANA NoABOja AaBNeHUS rasa, N5 HANOJHEHUS BOAOW NpU NCMbITAHUM BHEWHUM faBfeHneM, CINBa BOAbI Mocne uc-
NbiTAHUS BHEWHNUM JaBneHnem. 12 — rubkuii WnaHr K CUCTEMe U3MEPEHNsA yTeuyek, CM. No3NLMI0 8 Ha pUcyHke 9

PucyHok 8 — MprMep YCTaHOBKM 4711 UCTIbITaHUi cepum A
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1— BeHTUNb Nepej GONbLW NI rPajynpoBaHHbIM UMINHAPOM: 2 — BEHTUNb Nepe/ He6OoNbLW UM TpasynpoaaHHbiM LUAUHAPOM: 3 — 60/b-

WO OTKPLITHI CBEPXY rpajyupoBaHHbIi UMANHAP Ha 100—200 cm3: 4 - He6ONbWON OTKPLITHI CBEPXY rpajyupoBaHHbI LUAUHAP

npumepHo Ha 25 cm3c ueHoit aenenns 0.1 cmM3; 5 — ypoBeHb BOAbI. 6 — MojKpawWeHHas BoAa. 7 — perynupyemsiii gepxartenb, no-

3BONAKWMNIA B Hayane Kax/joro nepuoja Bbl€PXKU pasMecTUTb JHO LUAUHApPA Ha YypOBHe, cooTBeTCcTByllem oT 100 go 200 cm3;

8 — rMGKWIA WNaHr, COeMHEHHbI C BEpPXHE YacTbio Kamepbl NPWU UCNbITAHUW BHYTPEHHUM [aB/E€HUEM rasa U C BEPXHUM OTBepCcTUEM

OfHOW M3 TOpUEBbIX 3arfylWek NP UCMbITAHUN BHEWHWM JaBneHuem; 9 — rnbkuii Wwnaur K 60nbWOMY LNANHAPY; 10 — TUOBKWIA WnaHr K
He60NbWOMY UMANHAPY

PvicyHok 9 — [MpriMep CUCTEMbI M3MEPEHNS yTeUeK NPY UCTIbITaHNSIX cepumn A

5.10.3 TopueBble 3arnyLKn ¢ 0TBEPCTUAMMU

WcnbiTbiBaemblii 06pasel, cCoefuHeHNs U TopLeBble 3arnyLwkn AO/MKHbI UMEeTb OTBEPCTMA 418 3anos-
HeHus obpasua BOAOW, OCHALLEHHble LTYyLepamy BbICOKOTO AaB/IeHNs, CMOCOOHBIMY yaepxaTb BHyTpeHHee
[aBneHne npu npoBefeHnn Takoro mcnbitaHnsa. O6bIYHO TpebytoTcs ABa 0TBEPCTUA — OAHO AN nofsoda
BOAbl W BTOPOE A1 OTBOAA BO3[yXa, PacnofioXeHHble Ha NPOTUBOMOJIOXKHbLIX KOHLLAX UCMbITbiIBAEMOro 06-
pasua coefimHeHns. OTBepcTve 4NA OTBOAA BO3AyXa AO/MKHO OGbiTb PACMONIOKEHO TakMm 06pa3oM, YTOObI
MOXHO Obl/10 MOMHOCTLIO YAANNUTL BO3AYX U3 coefnHeHns. OTBEPCTUS JO/MKHbI ObITb PACMONOXEHbI Tak, YTo-
6bl MOXHO 6bI/I0 MOMHOCTLIO YAANUTbL N3 COEAMHEHVA BOAY nepef AanbHelWwnM vcnbliTaHnem BHYTPEHHUM
[aBneHvem rasa.

5.10.4 YcTaHOBKa ANA UCNbITaHui cepumn A

Mprmep Takoi ycTaHOBKWM NpuBELEH Ha pucyHke 8. B xofe ucnbiTaHuii 3TON cepun BHYTPEHHee faB-
JIeHNe HEeCcKO/IbKO pa3 MEHSIeTCA Ha BHeLHee W Hao6opoT. [1N5 cokpalieHWs NpoAoIKUTENIbHOCTH UCnbITa-
HWIA BCIO CEPUI0 UCMbITAHUI MOXHO BbIMOMHATHL, HE CHUMAsA Kamopy 418 CO3[aHusl BHELLHEro AaBneHus. 3T1a
BHELLHASA KaMepa MOXeT ObITb UCMONb30BaHa B KA4eCTBE YAaCTU CUCTEMbI BbIAB/IEHNS YTEYEK NPY BHYTPEHHEM
faBfieHunn, ocnu cobnofeHsl cnepytolive TpeboBaHus:

a) YYBCTBUTENLHOCTb BbISIBNIEHUA YTeUyek A0/MkHa cocTasnATek 0.001 cm3/c. ogHako abconoTHas 4EMOH-
CTpauuns MOXeT oka3aTbCH HEBO3MOXHOI;

23



FOCT PUCO 13679—2016

b) HapyXHasl kKamepa ¥ TMGKWIA LWAAHT JOMKHBLI 6bITb HAMOIHEHbI BOAONA;

C) N5 NPOBEPKM BO3MOXHbIX yTeUYeK NPOBOAAT [OMNO/IHUTE IbHbIE UCTITAHUSA C Liefblo NMOATBEPXAeHNA
WMHTEHCUBHOCTY N UCTOYHUKA YTEYeK.

5.10.5 BbisiBIeHME YyTEUEK U UX U3MEPEHMNE NO YPOBHIO BOAbI

Lna ncnbiTaHnsa Ha BbISBNEHWE YTeYEK NPY BHYTPEHHEM JaBNeHWUN 3anoHAIT BOAOW TMOKWIA wnaHr 12
(cm. pucyHOK 8) BBEpPXY KaMepbl 1 NMPUCOEMHAIOT €ro K cucTeMe n3mepeHus ytedek (CM. pUCYHOK 9).

[na vcnbiTaHusa Ha BbIsIB/IEHWE yTeyek Mpu BHELWHEM [aB/fieHWN 3amno/iHAIT BOLOV BHYTPEHHee npo-
CTPaHCTBO 06pasla coeAnHeHns yepes rmbkuii lWwnaHr 1 (cM. pucyHoK 8) 1 NPUCOEAMHSAIOT ro K CUCTEME U3-
MepeHUus yTeyek (CM. pPUCYHOK 9).

Mpy ncnblITaHMK Ha BbISIBNIEHME YTeuek Npu BHELWHEM [aB/IEHUN UCTbITbIBAEMOE COEeIHEHNE U YacTb
Tpy6bl N0 06€ CTOPOHbI OT HEFO OXBAYeHbl KAMEPOW 2. YCTaHOBMNEHO, YTO MPU NPOBEAEHNM 3TOT0 UCMbITAHNS
HeMea/IeHHO noc/ie NPUIoXKEHUST NOTHOTO AABMEHUS U OCEBON Harpy3ky MOXeT MMEeTb MECTO BbITECHEHMWE
3HauMTenbHoro obbema BoAbl (6onblie 0.9 cm3 3a 15 MuH). MNpu 3TOM WHTEHCMBHOCTb BbITECHEHUS BOAbI
06bIYHO MOCTENEHHO yMeHbluaeTcs. [03aToMy Heo6XxoauM CTabuan3aLlnoHHbI Nepuog nepej Havyasom Bbl-
AEPXKM nofg aasneHnem no MCO. C yyeTom 3Toli 0COGEHHOCTU UCTbITAHME HA BbISIB/IEHWE YTEYEK NPY BHELU-
HeMm AaBnieHuy NPoBOANTCA Creaytowmm o6pasom:

a) NpvKnagbiBaloT NOSIHOE BHELUHee WCMNblTaTe/IbHoe AaBfieHne U 3aKpbiBalOT BEHTUM Ha HamnopHOW
NIMHUK OT Hacoca:

b) nocne 3akpbITUA BEHTWNEl MOXET Oka3aTbCs He06X0AMMbIM He6O0/bLLOE NpPeBbILEHNE AaBNEHUS,
4yTo6bI MOAAepXaTb Tpebyemoe AaBneHue;

C) BCKOPe noc/ie 3aKpbITUA BEHTU/IEN (B TeYeHne NpUMepPHO 2 MUH) HaYMHaIOT PerncTprupoBaTh Harpys-
KW. faBreHne 1 06bem yTeuku,

d) npogonxatT permcTpmpoBaTh Harpy3ku, AaBneHre n 06beM yTeyku C UHTEPBaSIOM 5 MuH;

€) oueHMBalOT TEeHAEHUMIO N3MeHeHUss o6bemMa yTevek. CHUKeHne obbema yTeuek cuntTaeTcs Hopmasb-
HbIM SIBIEHMEM W YKa3blBaeT Ha OTCYTCTBUE yTeuek U3 coefuHeHus. MOoCTosAHHbIe yTeukn o6beMom bonee
0.9 cm33a 15 MuH UK pactyme ob6beMbI YTEUKM yKa3biBalOT HA BO3MOXHYIO YTeUKy 13 COeANHEHUS;

f) npu cobnogeHnn cnegyoLWmUX YCNOBUIA cuMTaeTcs, YTO BO BPEMS BbIAEPXKN YTEUKA U3 COeAVHEHUN
He UMeloT mecTa:

1) npn BblAEPXKE NPOAO/IKUTENTbHOCTLIO 15 MUH:
- UMenn MecTo 4 nocnepfosarte/ibHble BblAepXKu Mo 5 MUH;
- CyMMa yTeuek 3a nepsble TPU BbIAEPXKN M0 5 MUH 1 3a NOCNEAHNE TPU BbIAEPXKN MO 5 MUH. T. €.
3a fiBe nocsiefosaTesibHble BblAepPXKM No 15 MuH He npesbiwaeT 0.9 cM3:
- YTeuku 3a BbIAEPXKM MO 5 MUH HE UMEIOT TEeHAEHUUN K YBENTMYEHUIO;
2) Npu BbIAEPXKE MPOAOIKNTENBHOCTLIO 60 MUH:
- Menu mecTto 13 nocnefoBatesibHbIX BblAepKek N0 5 MUH;
- CyMMa yTeuek 3a nepsble 12 BblAepXeK N0 5 MUH 1 3a nocnefHve 12 BbliAepXeK Mo 5 MUH. T. e.
3a ABe nocnepgosatesibHble BblAepXku Mo 60 MuH He npesblwaeT 0.9 cm33a 15 MUH:
- YTeuKu 3a BbIAEPXKM MO 5 MUH HE UMEIOT TEeHAEHUUN K YBESTMUEHUIO.

B Hauane vcnbiTaHWA Ha BbISIBNIEHWE YTeYek Kak OT BHYTPEHHEro, Tak 1 OT BHELUHEro faBfieHuns, 60nb-
IOV rpafynpOBaHHbIA LUAMHAP (CM. pUCYHOK 9) flo/mKeH GbiTb 3aN0/IHEH BOAOW NMPUMEPHO HanonoBuHy. Me-
pea NpunoXeHneMm W perysiMpoBKO MCMbITaTe/IbHbIX HArpy30K OTKPbIBAKOT BEHTUIb 1 (CM. pUCYHOK 9) 1 3a-
KpbiBaOT BEHTUb 2. [pn NpUNOXEHUN UCnbITaTeNbHbIX HArpy30K ypoBEHb BOAb! B 60MbLIOM LMAnMHAPe 6yaeT
MOBbILLATLCA UM NMOHMXATLCA. B Havane BblAEPXKM NOJ AaBfIEHMEM OTKPbIBAIOT BEHTW L 2 1 NepemMeLyatoT
He60/1bLWOoN UMANHAP BBEPX NN BHU3 Tak, YTOObI YPOBEHb BOABI B HEM CTan 6/IU3KMM K AHY LumanHgpa. 3atem
3akpblBatoT BeHTUb 1. Mpy yTeuke n3 obpasua CoeAnHEHNS YPOBEHb BOAbl B HEOONLLLIOM LuanHApe byaeT
NoBbILLATLCA, U €ro N3MepeHne No3BoseT CyanTb 06 MHTEHCMBHOCTK yTeukun. K BoAe B UUIMHAPAX peKoOMeH-
fAyeTtca fo6asBuTb KpacuTesb, YTO 061erynT HabnaeHne 3a ypoBHEM BObI B HUX.

PernctpupyloT ypoBeHb BOAbI B HE60NbLIOM LUANHAPE B HAYase U KOHLEe KaX4oro nepuoga BblaepXxku,
a npvi HaNnuumM yTeukn — € MHTepeasamm no 7.3.2. 4tobbl ONpesenunTb XapakTepPUCTUKN YTEUKN.

511 C60p AaHHbIX U MeToAbl UCNbITAHWN

5.11.1 O6uwune NoioXeHUs
MpaBunbHasa 1 ToUHas perncTpaums AaHHbIX UMEeT pellarllee 3HayYeHne ans attectaumun. bes agek-
BaTHOI perncrpauum gaHHbIX HEBO3MOXHO 06ecneynTb 06 bEKTUBHYHO OLEHKY KAYecTBa COeAMHEHUS.
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5.11.2 CywHOCTb UCMbITAHWUIA

Mpy ncnbiTaHnMAX cepum A NEepBUYHLIMU HAarpyskamu SIBMSOTCA faB/IEHME U OCEBOEe YCWUIne Mnpu KoM-
HaTHOW Temnepatype. V3rnbatowas Harpyska cuMTaeTca BTOPMYHONM, CONPOBOXAAIOLLEN OCEBYHO Harpysky, u
[0J/KHa 6bITb CBEAeHa K MUHUMYMY NyTeM TLaTe/IbHOro LEeHTPUPOBaHUS TOPLIEBbIX 3aryLleKk U Harpy304HOro
ycTpoiicTBa. Mpu ucnbiTaHnax cepum B CAL IV K oceBbIM Harpyskam HamepeHHo f06aBnsoT usrnbaioive
Harpysku. MNpu ncnbitTanmax cepun B CAL I, 1l n | gobaBneHne n3rnbarwmx Harpy3ok ABniseTcs Heoba3aTeNb-
HbiM. O6pasLbl CoefMHeHns, noABepraemble VCNbITaHUAM cepun B ¢ npunoxeHvem narnba, fO/MKHbI ObiTh
OCHalleHbl Npubopamun Anst onpefeneHns n3rnbatoLleii Harpysku.

5.11.3 Mpoueaypa ncnbiTaHuii

5.11.3.1 O6uwme nonoxeHus

PerncTpupylot BHyTpEeHHEe 1 BHeLLHee AaBfieHne, OCEeBY Harpy3ky, U3rnbatollyto Harpysky un temne-
patypy. MNpun BCEX UCNbITAHNSAX HEOOXOAMMO PErnCcTPUPOBaTh AaB/IEHUS, OCEBYIO HArpy3Ky v TeMnepartypy He-
npepbIBHO BO BpeMeHU. Bo3moxHa HenpepbiBHaa unm undgposas pernctpaums. Mpu uudpoBoii pernctpasum
CKOpOCTb cbopa AaHHbIX A0/MKHA OblTb [OCTATOYHO BbICOKOA C YHETOM OXMAAEMbIX U3MEHEHUIA HArpy3okK u
[AaBneHunii, HoO BO BCAKOM C/ly4yae He MeHee OHOro nokasaHus co Bcex npnbopos kaxgbie 15 c.

Mpu ncnbITaHUAX HA TEPMETUYHOCTb BblUEpPUMBAIOT rpadivik AaBneHunii no Lwkane oT Hyns [0 KOHEYHOro
3HaYeHNs WKasbl, NPeBbIWaoLWero Hanbosbluee OxXnaaemMoe fasfeHne Npu ucnbliTaTenbHon Harpyske. Mpu
UCMbITAHMAX Ha paspyLleHne BblYepyMBaloT rpadnk as/ieHni Mo Wwkase ¢ KOHeYHbIM 3HavyeHnem, 6onee yem
B [iBa pasa NpeBblalWmnmM Hanbonbluee oxuaaemoe faBfieHne Npu UcnbitaTenbHoi Harpyske. Mpu ucnbl-
TaHWAX Ha repMeTUYHOCTb BblYepUMBAIOT rpadhuk pacTarmBaroLleli Harpysku no Lkane oT HyNns A0 KOHEYHO-
ro 3HaYeHus LuKa/bl, NPeBbiaLWwero Hanbonbwee oXugaeMoe HanpsXXeHe Npu UcnbiTaTesIbHOW Harpyske.
Mpy ncnbiTaHUAX Ha paspylleHne BbluepunBaloT rpadduk Harpy3ok Mo LKasne C KOHEeYHbIM 3HaveHnem, 6onee
4yeM B NOATOPa pasa NpPeBbILALWUM HanbosbLiee 0XuaaemMoe HanpsHKeHne Npyu UCNbITaTENBHOW Harpyske.
HeobxoaMMo Takke BblYepTUTb rpadink 3aBUCUMOCTM TEMMNEPATYPbl OT BPEMEHU C AOCTATOUYHbIM pa3peLleHu-
eM. Fpadmkn Heo6X0AMMO aHHOTMPOBATL A5 06/1eryeHns ux nocnegyoLwei nHTepnpeTayum.

5.11.3.2 laBnexve u (Wnun) pacTarmealoLLine Harpyskm

K BHYTpEHHell WM Hapy>XHON MOBEPXHOCTU o6paslia COefUHEeHWNA NMPUCOEAUHAIT AaTuuK AaBleHus.
Mpu aTom ero pasmeLyaloT CoO CTOPOHLI OTBEPCTUA A1 BbIXOAA BO3[yXa, a He CO CTOPOHbLI OTBEPCTUA A4S Ha-
rHeTaHus JaBfieHns.

Kaxablii obpaseL, HarpyxatT YCUIMEM NPU CKOPOCTM pocTa OCEBOW Harpysku He 6onee 105 MIMa/MUH.
Kaxablii o6paseL, HarpyxarT faB/ieHMeM NpU CKOPOCTU pocTa AassieHnst He 6onee 105 MIMa/mMuH. Harpyxe-
HVe 06pa3LoB COeMHEHNS MOXET NPOBOANTLCA HEMPEPbLIBHO UM AUCKPeTHO. OAHAaKO B Crlyyae ANCKPEeTHOro
HarpyXeHnsi CKOpoCTb POCTa OCEBOW HAarpy3ku 1 gaBfeHUs B Npefenax Kaxgoro npupalieHus He A0/mKHa
npeBbllWaTb yKasaHHOl MakcuMasibHON cKopocTw. Mpu CHATUM JaBNeHWs U OCEBOW Harpy3ku orpaHuyeHus
MakKCUMasnbHOW Y MUHUMasIbHOW CKOPOCTEeN He ycTaHaBnuBaTCs.

MpumMevyaHue — YkasaHHble CKOPOCTY POCTa HarpysKki1 U AaBNEHNS A0/KHBI 06eCMeUNTb TOUHYIO PErvcTpaLmio
[aHHbIX O MPOYHOCTY U FEPMETUYHOCTU COEAVHEHUS.

5.11.3.3 N3rnbatowmne Harpyskm

Mpu n3mepeHun n3rnbaoLnx Harpy3oK Npy NOMOLLM TeH304aTHMKOB pasmeLLatoT 4 po3eTkv U3 4ByXOC-
HbIX TEH30aTHMKOB, MO KpaliHeli mepe, Ha 0A4HOI U3 Tpyb (MpeanoyTUTENBHO HA 06eNX COefUHAEMbIX Tpybax)
B OZHOVi NonepeyvHol NIOCKOCTH Ha PacCTOsIHUM He MeHee 3757 0T coeAHEHUS 1 OT TOPLEBOI 3arnyLwKu unm
KpenneHnusi. TeH304aT4MKN pa3MeLLaloT Mo OKPYXXHOCTW Tpy6bl Yepe3 90° Ha paBHOM PacCTOAHUN 4pYr OT ApYy-
ra. HeobxoAnMmo 3aperncTpmpoBaTth PacnosiokeHVe 1 OpUeHTaLMI0 BCeX TeH304aT4MKoB. Ansa cnexeHus 3a
n3rmbom coefMHEHNSI MOXHO TakXe MCMOob30BaTh MHYI0 annapaTtypy C TOYHOCTbIO He HMXe obecrneynBaemol
YeTbIpbMA pO3eTKaMu 13 ABYXOCHbIX TEH304ATHNKOB.

Mpun ncnbiTaHNAX C HAaMEPEHHbIM N3rMBoM NPUKNaAbIBalOT U KOHTPONUPYIOT NpunaraemMblii 3rnbaroLuii
MOMEHT NnyTem usMepeHus aechopmaluii TeH304aTUMKOB Ha Tpybe C pacyeToMm pacnpefeneHnss MOMEHTOB
npy TpexToyeyHoMm m3rmbe. HabnwoaaloT 3a nokasaHWAMK TeH304aTUYMKOB, PACCUUTLIBAKOT HANPsSHKeHUs U3-
rmba. n3rnbaroLmini MOMEHT M NPOrn6 1 HEMPEepPbLIBHO PErncTpmpyroT Nporue.

M3BECTHbI TPY METOAa HAMEPEHHOTO HarpyXXeHus CoefUHEeHNs U3rnbom:

a) YETbIPEXTOYEUHBI U316, NPU KOTOPOM 06a M3rnbarLLUX LMANHAPa pa3MeLLanT Ha 04NHAKOBOM pac-
CTOSIHMM OT KOHEYHbIX OMOpP W NpuiaralT € UX MOMOLLbIO OANHAKOBYIO Harpys3ky;

b) TpexToueuHblii 13rnb, NP KOTOPOM LeHTpasbHasa Harpyska npunaraetca k mydte, B gechopmauuio
n3rnba BBOAAT MOMPaBKy, MPOMOPLMOHAbHYI0 OTHOLLEHWIO PACCTOAHWA OT TOUKM NPUMNOXEHNS BHELLHEW Ha-
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rPy3k1 A0 LeHTpa MydhTbl U PAcCTOAHWA OT 3TOM TOUKM 4,0 LEHTpa TEH304aTYMKOB. 3Ta nonpaska No3sBosnsieTt
TOYHO onpefenuTb Usrnbarwllee ycunve Ha mydre;

)] paBHOMEPHbIV N3rM6 NPV NOMOLLY BPaLLAIOLLMXCA KOHLEBbIX KPenaeHui, npyu KOTOpoM npuiaraembiii
n3rnbaroLnii MOMeHT J0/KEH BbITb O4MHAKOBLIM HAa 060MX KOHLAxX obpasua coefuHeHus.

5.11.3.4 VicnbiTaHve nNpu NpefensHoi Harpyske

OTCcnexnsaloT 1 PErMCTPUPYIOT BHYTPEHHEE WM BHELLHEE [aBIeHe U 0CEBYIO HarpysKy, npuiaraemyto
K 06pasLy coegnHeHus.

Mocne kaxAoro McnbITaHWsA NpeAesbHON Harpyskoil Heobxoaumo cdhoTorpadmpoBaTh paspyLUEHHbI
obpasew, 1 ykasaTb MeCTO 1 xapakTep pa3pyleHns. OCHOBHble Harpy3ku v pasmep paspyLlleHuii ykasblBaoT B
nepeyHe AaHHbIX NO UCMNbITAHWIO NpesenbHOW Harpy3koii, popma C.4. Pe3ynbTaTtbl UCMbITAHUA PErMCTPUPYIOT
1 3anucbiBaloT B OTYET MO UCMbITaHWIO, CM. pasgen 9 u npunoxeHue D.

5.12 Tepmouukanyeckue UcnbiTaHus

5.12.1 O6wume nonoxeHms

Llenb TepMOLMKINYECKOTO UCMbITAHNSA — UMUTUPOBATL YC/IOBUSA 3KCMlyaTaunm U yCKOpUTbL BO3MOXHOE
nosiBNIEHNE YTeUKN NyTeM LMKIMYECKOro TEPMUYECKOr0 BO3AENCTBUA Ha COefMHEHNe Npu OAHOBPEMEHHOM
BO3€/ICTBMM OCEBOr0 PaCTSXEHNA U BHYTPEHHETO AaB/EeHUS.

5.12.2 CyWHOCTb UCMNbITAHUA

TepmMnyecknili LuKN 3aknvaeTcs B U3MEHEHUW TemnepaTypbl OT MakCUMasIbHON [0 MUHWMabHOM U
Hao6opoT (CcM. pucyHok 10).

TMTepTYp>K

Bp— |

> — KOMHaTHaa TemnepaTypa: 2 — NATb LUKNOB NPUNOXEHUSA [laBNEeHNA U PacTAXEHUA NpN KOMHATHOW TemnepaTtype. 3 - Bblgepxka

He MeHee 60 MUH NPV NOBbLIWEHHO TeMnepaTtype: 4 — oxnaxpaeHue: 5 — BbljepXKa He MeHee 5 MUH; 6 — Harpes; 7 — NPOBOAAT NATb

TepMUYECKUX LLMKAOB NPU UCNbITAHWN 06Ca/HbIX U HACOCHO-KOMNpPecCopHbIX Tpy6 CAL Il n Il n o6caaHbix Tpy6 CAL IV 1 50 Tepmuyecxux

UMKN0B NPU UCNbITAHUM HACOCHO-KOMNPECCOPHbIX TpY6 CAL IV. Mpn MCNbITaHUN HACOCHO-KOMMNPECCOPHbIX TPy6 CAL IV C MHOTO3/1EMCHT-

UbIM YNJIOTHEHNEM, BbIMO/THEHHbIM B COOTBETCTBAW C MPUIOXKEHUEM J. NPOBOAAT NATb TEPMUYECKUX LUKNOB; 8 — TUNUUHbIA Tepmuye-

CKUIA LLMKN NPOAOMIKUTENBHOCTLIO He MeHee 30 MUH; 9 — NATb LUKNOB NPUNOXEHUS [aBNEeHUs U pacTsXeHUs npu TemnepaTtype 135°'C
Ana CAL Il m llln 180 “C gns CAL IV; 10 — HayanbHblii HaTpoe: 11 ~ KOHEYHOoe oxnaxpjeHue

PucyHok 10 — TepmMuyeckue 1 MexaHudeckve Lnkbl UcnbiTaHuii cepum C ans coegnHenuit CAL 1L 1l n IV
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5.12.3 Annapatypa

M3meHeHKe TemMnepaTypbl B XO4Ee TEPMUYECKOTO LKA MOXET OblTb 06ecneyeHo NobbiMy cpeicTBamu,
CNOCOGHBLIMY NMPUBECTMN K AOCTATOYHO 60NbLIMM KONebaHsaM TemnepaTypbl N0 BCEMY CEYEHMWI0 UCTbITYeMOro
o6pasua coefmHeHusl. HeobxoamMmo usberatb BO3AeNCTBUSA Ha 06pasel, 3HauUnTeNbHO 60/1ee BbICOKMX TeMe-
patyp. yem Tpebyemble Mo npoueaype UCMbITaHus.

Mpun BCEX Harpy3kax HeOOX0AMMO perncTpmpoBaTbh PakTUUeCcKyld MakCumasbHyo TemnepaTypy obpas-
La coefnHeHus, ecnn oHa 6onee Yem Ha 16 CC npesblllaeT 3afaHHy0 TeMneparypy.

5.12.4 Mopafok NpoBeAEHNA UCMbITAHUNA

HarpyxeHne TepMUyeckumMun Luknamm npoBoAnTCA, Kak onucaHo B 7.3.5 1 nokasaHo Ha pucyHke 10. He-
06X0AVMbI BblAEPXKA HE MEHEe 5 MVUH Mpy MakCMMasnbHOW TemnepaTtype Wn CBbille ee 1 NPy MUHUMasIbHO
TemnepaType Win Huxe ee. MakcumanbHas Temnepartypa fo/xHa 6biTb He Huxe 135 °C ana coeAuHeHui
CAL Il n CAL Il n He Huxe 180 °C gns coeguHenunii CAL IV. MuHumansHas Temnepartypa A1 COeANHEHUA
BCEX YPOBHEN NPUMEHEHMS f0/KHA 6bITb He Bbilwe 52 °C. MMHMManbHasi NPOAO/IKUTEIbHOCTL Lukna 30 MUH.
Linknbl MoryT cnefosatb Apyr 3a APYroM HEMpepbIBHO WKW NMpepbiBaTbCA HA HOYb UK AN1 PEMOHTa 060py-
foBaHuA. MATb LMKIOB NPUIOXEHNA AABMEHNA 1 OCEBON HArpy3ku B Havasne u B KOHLe cepun C ucnbiTaHui
NPOBOAAT NPV KOMHATHON Temneparype.

MakcvmasibHble MexaHUYeckne Harpyskv npu KOMHaTHOW TemnepaType A0/KHbI COCTaBMATh!

a) pacTsxeHve, MeHbllee 13 ABYyX 3Ha4yeHuii: 80 % npefena TekyvyecT matepuana Tpy6bl uan mMydTbl
nn6o 80 % o6nacTu ucnbITaTe/lbHbIX Harpy3oK, HalileHHOW Ha OCHOBE npejena TekyyecTu matepuana npu
KOMHaTHOI Temneparype.

b) BHyTpeHHee faBneHne, MeHbluee U3 ABYX 3HayeHui: 95 % npefena TekyvyecTn matepuana VME
Tpy6bl Mnn mydTbl 160 95 % obnactu ncnbiTaTenbHbIX Harpy3ok VME. npu aTom 06e Harpysku JO/MKHbI
6bITb paccuMTaHbl Ha OCHOBE yKa3aHHOro Bbille pacTshkeHusa Ha 80 % u npefena TekyyecTn matepuana npu
KOMHaTHOI Temnepartype.

MakcrMasibHble MEXaHUYECKME HArpy3kv Npu NoBbILLEHHOV TemnepaType A0/KHbI COCTaBNATh!

C) BHyTpEHHee JaBfieHne Takoe Xe. Kak 1 Npu UcnbiTaHnM Npyu KOMHaTHOW Temnepartype;

d) pactaxeHve, MeHblOe U3 ABYX 3HauveHuii: 90 % npepgena Tekyyectn matepuana VME Tpy6bl um
MyddTbl 1160 90 % o6nacTn ucnbiTaTenbHbIX Harpy3ok VME npu 3aiaHHOV NOBbIWEHHOW TeMmnepartype, npu
9TOM 06€ Harpy3ku Jo/KHbI 6bITb paccuMTaHbl Ha OCHOBE npejena TekyyecTu maTepuana npu 3afaHHoi no-
BbILUEHHOI Temnepartype.

[LonyckatoTca apyrme MeTofbl Bbibopa AaBNEHUS U PACTSXKEHUS 415 UCMbITAHWA NPY KOMHATHOM 1 no-
BbILLEHHOI TemnepaTypax Npu YCoBKUW, 4TO NpU 3TOM 06ecneynBaeTcs BbICOKOE BHYTPEHHee ucnbiTaTesb-
HOe AaB/ieHne Kak Npu KOMHATHOW, Tak W NPy MOBbILIEHHOW TemnepaTtype, U HacTO/IbKO BbICOKas oceBas
Harpyska, HacKko/IbKkO 3TO NPakTM4Yeckn BO3MOXHO. /cnonb3oBaHune anbTepHaTBHOrO MeToda A0/MKHO ObiTb
060CHOBaHO B OTYETE NO UCMbITAHUAM.

Bo Bpems ucnbiTaHnii HabniogaloT 3a Temnepatypoil npu nomowm Tepmonap. Heobxoaumo cneanTb,
4yT06bI M3MEpPeHHas TeMnepartypa He 3aBucena oT KonebaHuii nokanbHol TemnepaTypbl B6U3N Tepmonapbl 1
4yTo6bI M3MEepeHHasa Temnepartypa 6blna npeAcTaBuTeNbHON ANA BCero coegnHeHns. Ecnv Harpes unm oxnax-
[eHne nNpoBoAATCA TONbKO C OAHON CTOPOHbI COEAUHEHUS, TO U3MEPEHNe TemnepaTtypbl ciedyeT NpoBOAUNTb
C NPOTWMBOMO/OXHOW CTOPOHBI.

Ecnu ycTtaHoBNeHO, 4TO UCMbITaTelbHasA annapaTtypa obecneyvrBaeT paBHOMEPHbI HarpeB 1 oxnaxge-
HVe 06pa3LoB COeANHEHNS, TO ANA HAbMIOAEHNA 3a TePMUYECKAMU LuK1amun 4oCTaTo4yHO OAHONV TepMonapbl.
Ecnn B obpasue BO3MOXHa 3HauMTeNbHas pasHOCTb Temnepartyp, TO HEOOXOAMMO YCTaHOBUTb HECKOJIbKO
Tepmonap u 419 CeXeHns 3a X040M UCMNbITaHWA UCNo/b30BaTh CPeAHIo TeMnepaTtypy OT BCcex Tepmonap.

B xoge TepmMOUMKANYECKOro UCNbITAHUS BO3MOXHbI HEOOsbLUME W3MEHEHWS YPOBHS BOAbl B rpagyu-
poBaHHbIX unnuHapax. Kone6anus ot + 0.1 go + 0.4 cm3 n gaxe 6onee nNpomcxodsaT cinyvaliHblm 06pa3om
N He MOTyT 6bITb CBA3aHbl C yTeYkaMu U3 COeANHEHUS, MOCKOJIbKY Bbl3blBAOTCSA ObICTPbIMU U3MEHEHUAMU
TemnepaTtypbl U U3MEHEHUSIMU 6GapOMeTPUYecKoro AaBfieHns. B TeyeHne 5-MUHYTHbIX BblAepXeK npu Mak-
CMMasIbHOW U MUHUMasbHOW TemnepaTypax uukna fonyckaemoe U3MeHeHWe BbITECHEHHOro 06bemMa BOAbl
coctasnseT 0.3 cm3, nockosbky 0.9 cmI15 MuH = 0.3 cM3/5 MUH. NOITOMY OLEHKa yTeyek MpoBoAMTCA Mo
CnefyoLWnM KpUTepusam:

- €c/in B TeyeHne Nboin 5-MUHYTHON BbiAEPXKM 06bEM BbITECHEHHON BOAbl OT OJHOIO COEAUHEHUS
npesbiwaet 0,3 M3, TO HEO6XOANMO NPOANNUTL BblAePXKKY Ha 10 MUH. Tak YTo6bl OHa cocTtaBuna 15 MuH;

- eC/in B TeyeHve 15-MUHYTHOI BblAEePXKN 06BEM BbITECHEHHON BOAbI NpeBbicna 0.9 cm3, ToO Heobxoau-
MO NPOU3BECTU BbIAEPXKY MPOAO/HKUTENBHOCTLI0 60 MUH 1 NpY 3TOM PerncTpupoBaTb 06BEMbI BbITECHEHHOM
BOAbI C MHTepBasaMu 5 MUH. 4YTOObI MONYUYUTb XapakTEPUCTUKY YTEUKM, KakK Yka3aHo B 7.3.2.
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6 MoaroToBKka 06pa3u0B COEANHEHUN K UCMbITAHUAM

6.1 O6wue uenn ucnoiTaHnii coeguHeHNn

Mpu gaHHOM MeToge WCnbiTaHWli BbIGOP M KOHTPO/Ib 06Pa3L0B COefMHEHNI UMEIOT peLualoLiee 3Have-
HVe, MOCKO/NbKY MeTO[ OCHOBAaH Ha OLieHKe obpaslia CoefnHeHNs HauxyAwein KOHCTPYKUUW C TOUKM 3peHus
KOMOMHaLMKX 3a30POB W ApYrnX napameTpoB, a He Ha cryyaliHom oT6ope oAHOro o6pasiia M3 MHOXecTBa
06pasyoB. Mpn 3TOM oLeHVBalT paboToCNOCO6HOCTL COEAUHEHUSI C YHETOM TOYHOCTU pa3MepoB, MeXaHu-
YeCKnX CBOWCTB, MOMEHTa CBMHYMBAHWA, BUAa 1 Konnyectsa pe3b60BOi cmasku. MpefenibHble OTKIOHEHUS
pa3mepoB YCTAHOB/IEHbI C YHETOM 3KCM/TyaTaLMOHHbIX XapaKTEPUCTNK COELUHEHUS, NMPON3BOACTBEHHbIX BO3-
MOXHOCTEl 1 CTOMMOCTM NPOM3BOACTBA. BaXHO NOHMMATb, YTO faHHbIe UCTILITAHUS HE MOTYT CNYXWUTb CcTaTh-
cTuyeckov 6a3oi AN aHanmsa puckos.

O6pasubl COeAMHEHNIA C Hauxyawein KomGuHauWeli napamMeTpoB WM3roTaB/MBAKOT UM UCMbITHIBAIOT C
y4eTOM [aHHbIX YepTexei, NnaHoB KOHTPONS kayecTsa, NpasBui 3KCnayaTtauMm M1 MOMEHTOB CBUHUYMBAHUS,
yKa3aHHbIX B PyKOBOACTBAX MO WCMbITAHWSAM W KOHTPO/IO kadyecTsa. B Tabnuue 2 npusefeHbl oblime Lem
ucnbiTaHuid kaxgoro obpasua, a B Tabnuue 3 — ykasaHus No BbiGopy 06pasuoB ANA UCMbITAHUA YNOPHbIX
COefIMHEHWIA C YNNIOTHEHWEM MeTann-MeTan v KOHMYeckoi pesb6oii. ObpasLbl COefUHEHUS A0MKHbI COOT-
BETCTBOBATb YKa3aHHbIM LeNiAM UCMbITaHUiA. [JNa coeAMHEHWNIA C NpU3Hakamu, He BKIIOYEHHbIMK B Tabnuuy 3.
Heob6X0AMMO CaMOCTOSITENIbHO ONpPefenUTb U AOKYMEHTUPOBATb HauUXyZLy KOMOUHaLMo, KoTopas u byaet
“cnonb3oBaHa ANs UCMbITAHWIA.

Ta6nuua 2 — Llenn ucnbiTaHusi 06pasLoB COeMHEHNI AN pa3/IMyHbIX ypoBHeli CAL

Homop McnbiTaHne npeAenbHO Harpyskoi
06pa3u,a U,el'll: Llel'lb ncnbolTaHusa 06 .
~ O3HayeHune BapuaHTa
coeguHe- CBUHYMBaAHNA noa Harpyskou Lle/'lb vcnbITanns nyHKT
Hns CAL 1 CAL Il CAL llin CAL IV
MpnnoxeHne BbICOKOTO
3aenanne MuHumanbHas BHYTPEHHETO faB/ieHns
1 egbﬁbl CTOWMKOCTb C pacTaxeHuem, 7.5.1 LP1 LP1
p K yTeukam6 yBennunBawLwmmcs
[0 paspyLleHus
Makcumans- CToliKoCTb
CxaTtue ¢ NpUNoXeHnem
Hoe oceBoe K yTeukam npm BHELIHETO NABNEHUS LP6
2 HanpsixeHue MaKCMMasibHOA A ! 75.2 LP2
B HUMNNENIbHOM NAOTHOCTH yBenuansatouieroca (7.5.6)
0 paspyLieHus
aieMeHTe CBUHYMBaHUAB AO paspy
MakcumanbHoe CToliKoCcTb
TaHreHymanb- K yTeukam npwu PacTSKEHME
3 HOe Hanpsxe- MaKCcUMasnbHO 0 PAZDVILEHNS! 75.3 LP3 LP3
Hue B pacTpy6- NNOTHOCTW AO paspy
HOM 3N1EMEHTE CBUHYMBAHUAG
MpunoxeHne BHeELIHEro
CKNOHHOCTb MuHnmanbHas anem/m O CKATUEM LP5 (7.5.5)
4 K 3aefaHunio B CTOIKOCTb A e IMUMBAIOLLAMCS: ’ 75.4 (Tonbko LP4
yNIOTHEHUNB K yTeukam y = CALIl
[0 paspyLueHus
MUHUMATbHAS PacTtaxeHune c npunoxe-
5 3aepaHne CTOMKOCTH Huem BHyTpeHHero gasne- o o LP5
pesb6bl K yTeukam 6 HUS. yBENNUYMBAIOLLErOCA -
y [0 paspyLleHus
MpunoxeHne BHyTPEHHETO
CK/IOHHOCTb MuHUManbHas paBl‘IEHVIﬂ o C))/K;TI/IGM
6 K 3aefaHuto CTOINKOCTb A e IMUMBAIOLLAMCS ’ 7.5.6 — LP6
B YN/IOTHEHWUNE K yTeukam y U-l
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OkKOHuaHue Tabnuupl 2

Homep
o6pasua
coeauHe
Hus

Lenb

CKNOHHOCTb
K 3aefaHunto
B YNJOTHEHUNE

CK/IOHHOCTb
K 3aeflaHunio
B YN/IOTHEHUNE

Llel'lb ncnbolTaHuAa
noja Harpyskoi

MakcumanbHas
CTOWKOCTb
K yTeukam

MakcumanbHasa
CTONKOCTb
K yTeukam
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VicnbiTaHne npefensbHON Harpyskoi

Lleﬂb uncnelTaHna

MpunoxeHne BHeLIHEro

MyHKT

7.5.7

[aBNeHUs [0 paspyLieHus

MpunoxeHne HA3KOro
BHYTPEHHEIO AaB/1eHUA C

75.8

pacTtaxeHnem, ysenmdmnea-

0L MMCS [0 pa3pyLLeHus

O603HavyeHue BapmaHtar

CAL 1n CAL Il

CAL lllu CAL IV

LP7 (Tonbko
CAL IV)

LP8 (Tonbko
CAL IV)

aHomepa BapuaHTOB U3MEHEHNS Harpy30k OTHOCSATCA K UCMbITAHUIO [0 paspylleHuns (pucyHok 18 unu 19).

b OCHOBHasA Uenb UCnbITaHns.

Ta6nuya 3 — Bbl6op 06pasLoB AN UCMbITAHWS YNOPHLIX COEANHEHNI C YNIIOTHEHUEM MeTan1-MeTann U KOHNYECKO

pesbboii

Homep
o6pasua

ccenn

HeHus

Llenb
ucnbeiTaHnit

repMeTUYHOCTb

repMeTnyHoCTb

FepmeTnyHOCTb

3aepfaHue
B YNJIOTHEHWM
N TepMeTUYHOCTb

repMeTUYHOCTb

3aepaHve
B pe3bbe n
repmMeTnyHoOCTb

3aepaHue
B YMN/IOTHEHUN
1 repMeTUYHOCTb

3aefaHne
B YNNOTHEHUN
1 repMeTUYHOCTb

CocTosauuno
CBUHYMBAHUSA

MVHUMaNbHbIi
HaTsir
No YNIO0THEHUIO

MakcumanbHblii

MOMEHT 10 CMbl-

KaHWsi YNOpHbIX
3/1eMEHTOB

MakcumanbHas
o6Lwas naoTHOCTb

MakcumanbHblii
HaTar
N0 YNIOTHEHUIO

MVHUManbHbI
HaTsir
N0 YNI0THEHUIO

MuHUManbHbIA
HaTar
N0 YNIOTHEHUIO

MakcumanbHblit
HaTsir
N0 YNAOTHEHUIO

MakcumanbHblit
HaTar
no yna10THEHUO

HaTtar no
pe3bbe

Bbicokuii

Hun3kuii

Bbicokuii

Hun3kuii

Bbicokuii

Bblicokuii

Hun3kuii

Hu3kuii

HaTsr no
ynnotHe-
HUO

Hwn3kuii

Hu3skuii

Bbicokuii

Bbicokuii

Hwn3kuii

Hun3kuii

Bbicokuii

Bblcokuii

KoHyclOCTb

pe3b6bl

HUNNenbHoOro

anemMeHTa

Manas

Manas

Homu-

Ha/lbHas

Bonbwas

Manasn

Manas

Bonbwasn

Bonblwas

6.2 MpaeHTUdUKaALNA 1 MApKUPOBKa 06pa3L0B COeANHEHNI

KoHycHOCTb
pe3b6bl pac
Tpy6HOTO
anemeHTa

Bonblwasn

Bonblwas

Homu-

Ha/bHadA

Manas

Bonblwas

Bonblwas

Manas

Manas

Oxownvatens
Hblii MOMEHT
CBUHUYMBAHNA

MwuHmn-
MaslbHbIN

Makcu-
MasibHbIi

Makcu-
MasibHbI

Makcu-
MasibHbIi

MuHK-
MaJsibHbI

Makcu-
MasibHbIiA

MuHK-
MaJibHbIi

MuHu-
MasibHbIi

Kaxablii obpasel, coefMHeHNs He06X0AMMO MapKMpoBaTb CeAyLWNMN aHHbIMU (CM. PUCYHOK 11):

a) HoMmop o6pasua coeguHenus (1. 2. 3, 4. 5, 6, 7 unu 8) foMKeH GbITb YkazaH Ha HUMMNEbHbIX U pac-
TPYGHbIX 31EMEHTax CoeAVHEHNS, B TOM YMce Ha MydTe (Npu ee Hanmumm):

b) nocne Homepa obpasLa coefnuHeHns HeobxoAMMO ykasaTb 0603HavYeHne anemeHTa (A unm B);
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C) Ha KoHUax MydTbl Takke Heo6XoAMMO ykasaTb Ux 0603HavyeHune (A unu B);
d) 3ameHeHHble 1M NoABEpPrHyTble AOMNONHUTENbHON MexaHuyeckoii 06paboTke 06pasLbl CoeUHEHUS
nocne o6o3HavyeHuns A unu B o6o3HauvaloT R1 nocne nepsoii fopaboTki. R2 nocne BTOpoi fopaboTku u T. 4.

6.3 MMoarotoBka 06pasL0B cOeANHEHNA

6.3.1 J[ononHuTenbHas n mexonopHas AnvHa o6pasLoB

O6pasubl coefuHeHUlii He0bX0AUMO MOAFOTOBUTL TakMM 06pa3oM, UTOObl KaxAbli U3 coeauHSAEeMbIX
3/1eMEHTOB UMET:

a) MVHUMasIbHYI0 MEXOMOPHY ANMUHY Lp. (CM. pucyHoK 11). paccunTbiBaeMyto no hopmyne

irfcD +eVOf. @)

roe D — HOMUHAsIbHbIW HapyXHbI AuameTp Tpy6bl:
t — HOMUHa/IbHAsA TO/LLMHA CTEHKN TPYObI.

b) 4ONONHUTENBHYO ANINHY NOA 3arfyLwKy 1 (MNun) Kpennedve;
C) HeobxoMMO pa3MeTUTb 06pasLbl 419 BO3MOXHOCTU U3MepPeHUs A1nH LA. LB. L 1 BHECTU 3TW A/UHBI

B thopmy C.3.

a Homep o6pasua coefiUHeHNs CcOCTOSAWMA U3 unudgp. 1,2, 3uT. n. n 6y J1 tnn B, o603HaYa WX 3NeMEHT o6pasua CoeJUHEHNS Unn

CTOPOHY My Thl.
b Le>— MWHMManbHaa MCXONOpHaa ANNHA 3eMeHTa coegnHeHus, paBHasa (D * 6707). cm. 6.3.1
T-- KOHUEBOE KpenjeHue; 2 — TeH304aTUukn ANA u3mMepeHus usrnba; 3 -- MUHUManbHOe paccToaHMe MexX/y TeH304aTuynkamMmmn u KOHL oM

coefnHeHua pasHoe 3 tfot (MpM MUHMUMANBHOM PacCTOSHUM MeXAY TeH3oAaTuyMkamMu W KOHLUEBbIM KpensieHuem, paBHom (0 * 3 l/oii)
4 — HWUNNEeNbHbI 3NEeMeHT; 5 — pacTpyOHbIii anemMeHT

PucyHok 11 — O603HauYeHWsi 1 MeX000pHas A/IMHa 31EMEHTOB 06pasiia CoeuHeHNs

6.3.2 Tpy6bl 1 TpyOHbIe 3aroTOBKN A1 MydT

O6pasubl COeUHEHUSI U3TrOTABNMBAKT MEXaHUYECKO 06paboTKoM TPY6 1 TPYGHbIX 3aroTOBOK A1 MydoT
B COOTBETCTBUW CO CTaHAAPTHON NPaKTVUKON Hape3aHus pesb6Obl criedytolim obpasom:

a) U3roTaBnMBalT COeANHEHNS 415 TPYD C BbICAXEHHbIMY KOHLLAMN 13 Taknx Tpyo6:

b) N3roTaBNMBaIOT COeAVHEHUS AN TPy C KanMOpPOBaHHbLIMK KOHLLaMW;

C) U3roTaB/MBAIOT COeAVHEHUS ANS TPy6 6e3 hopMON3MEHEHNA KOHLOB.

[onyckaeTcsl, XOTS 3T0 U HeEXenartenbHO, U3roTaBMBaTb 06pasLbl COeANHEHU N3 NCXOLHbIX 3aroTOBOK
nyTemMm mexaHuyeckoii 06paboTkm koHua Tpy6bl, BOCnpom3Boaa hopmy usgenus. Ecnvm yToNWEHHbIR KOHeL
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3/leMeHTa CoeAuHEHNs MoslyYatoT He BbICAAKOlM, a MexaHu4yeckoii 06paboTkoli, To hopma KoHLA, KOTOpYH
06bI4YHO MOJyYaloT HE MEXaHW4Yeckoin 06paboTKON, M ANMHA 3TOr0 KOHUA AO/KHbI 6bITb MUHUMANbHBIMU A0-
nyckaeMbIMW M3roToBUTENEM. B Taknx cinydasx B oTHeTax no UcnbiTaHnamM HeobxoAnMMO ykasaTb, YTO 06pasLibl
COEeIHEHNSA N3rOTOB/IEHbI MexaHU4Yeckoit 06paboTKON 13 TONCTOCTEHHbIX TPYOHbIX 3ar0TOBOK.

6.3.3 TpeboBaHunA K MaTepuany

[na kaxgon rpynnsl 06pa3LoBs:

a) NCXOAHbIe 3aroToBKM A/151 3N1eMEHTOB A 1 B f0/KHbI GbITb U3 OAHON napTum:

b) ncxogHble TPYOHbIe 3aroTOBKM ANA My(dT AO/MKHbI ObITb M3 OAHOW NapTum;

C) B pacTpybHbIX COeAMHEHNAX HUMNENbHBIA U pacTPybHbI 3n1eMeHTbl AO/KHbI O6bITh N3 OAHON NapTum
Tpy6;

d) cBoiicTBa MaTepvana Kaxoi NCXOAHOW 3aroToBKM OnpeaenstoT B COOTBETCTBUM C 5.6;

e) Bce maTtepuasibl O/HKHbI COOTBETCTBOBATb YCTAHOB/IEHHbIM TPe60BaHNAM;

0 06LWMIA NHTEPBaA/ U3MEPEHHbIX 3HAYEHUI Npeena TeKy4yecTn UCXOAHON TPy6bl NPU KOMHATHON TeM-
nepatype He fo/XeH npesbiwars 70 MMMa:

[l) cpefiHee 3HaveHune npegena TeKydecTn UCXOLHbIX TPY6 [O/MKHO 6biTh B HTepBane 70 MMMa;

h) cpegHee 3HauyeHve nNpefena TekyyecTn TPYOHbIX 3aroTOBOK AN MyddT HE AO/IKHO MPEBbIWAThL MUHK-
MasibHOro CpefHero 3HauyeHus npegena Tekyyectn Tpy6 6onee yem Ha 35 MMa;

i) ecnu Tpy6bl M MydhTa N3roTOB/IEHbI HE U3 OAHOW Mapku CTanu, To Pa3HOCTb NPeAesioB TeKyYecTu ycra-
HaB/MBAETCA MO COrNacoBaHuIo;

j) hakTnyeckas MMHUMasIbHas TO/LLMHA CTEHKN Tena Tpybbl He A0/KHA NPEeBbIAaTh HOMUHaNbLHOW TON-
LLMHbI CTEHKN UCMbITYEeMOW TPy6bl.

6.3.4 Peructpauns gaHHbIX

Bce gaHHble HEO6X0AMMO yKa3aTb B NepeyHe AaHHbIX No cBolcTBaM Matepuana (dpopma C.1).

6.4 MexaHuyeckasa obpaboTka o6pa3LoB coefUHEHU

O6pasLibl CoefnHEHNI N3roTaBIMBAIOT B COOTBETCTBUM C NJ1AHOM KOHTPOIS mpoLecca, paspaboTaHHOro
nsrotoutenem. MNpegenbHble OTKOHEHUS pasmepoB 06pasLoB COeMHEHN — B COOTBETCTBUM C 6.6.

Mpochunb pe3bbbl NEPBOro 06pasya cCoeAVHEHNS NN 3KBUBAJTIEHTHbIW YBE/IMUYEHHbIN 0TneyaTok npodu-
nsa (yBenuyeHue He meHee 20') AOMKHbI COOTBETCTBOBaTH TpebOBaHUAM K pasMepam obpasla coefnHeHus,
yKasaHHbIM Ha yepTexe. lNpexae 4em NpUcTynuTb K U3roToBeHno obpasua, Heob6xoAMMo NPoBepuUTL nsae-
Nve. NpefcTaBnsioLLee Havyaio NapTun, Ha NoJIHoe COOTBETCTBME TpeboBaHWAM YepTexa coeAvnHeHus. MNpo-
vnb pe3b6bl MW IKBUBASIEHTHbIV YBENMYEHHbIV 0TNeYaTok npodnas AO/MKEH OblTb NPUBEAEH B NOAPOGHOM
oTyeTe U3roToBUTENS MO UCMbITAHUAM COeANHEHUS.

B 30He ynnoTHeHNA He06X04MMO U3MEPUTDL LLIEPOXOBATOCTb MOBEPXHOCTN B COOTBETCTBUW C TPe6OBaHK-
AMU YepTexa CoeIMHEHNA 1 BHECTU ee B OTYET MO UCMbITAHUAM. VI3MepeHns NPoBOAAT Noc/ie MexaHN4eckoi
06paboTkM 1 A0 06paboTKM NOBEPXHOCTU MUX pe3y/nbTaThl JO/HKHBI COOTBETCTBOBATL YKa3aHHbIM Ha YepTexe.

BbibpaHHas o6paboTka NOBEPXHOCTV HUMMNENLHOrO U PacTpybHOro 31eMeHTOB [0/KHA COOTBETCTBO-
BaTb peasbHOI 06paboTke NOBEPXHOCTU 3/IEMEHTOB coefuHeHns. Mo cornacoBaHuio, 0CO6eHHO B OTHOLLE-
HUW MaTepuasnos, YyBCTBUTE/IbHLIX K 3aefaHunto, 06paboTka NOBEPXHOCTU HUMNMENLHOrO U pacTpy6Horo ane-
MEHTOB [JO/IKHa OblTb HA MUHUMA/IBHOM (MM MakCMMasibHOM) npejesne noas OTKIOHEHWI B 3aBUCUMOCTY OT
TOro, 4TO co3faeT 6onee TpyAHbIE YCNOBUA A1 COEAUHEHUS.

Ecnu obpasel, coeAvHEHNA NONyYna NOBPEXAeHVe eLle 40 OKOHYaHWSA UCNbITaHWiA, TO B3aMeH U3rotas-
NMBatoT Apyroli obpasel. N3rotoBnexHne n CBUHYMBaHNE 3TOrO 3aMeHsAoLLLero obpasLa Npou3BoaUTCS ¢ TeMu
Xe npefenbHbIMN OTKNOHEHUSIMU, YTO U NMOBPEXAEHHOro obpasua, nocse Yyero He06xoAMMO NOBTOPUTL BECH
06beM UCMbITaHUA, HeO6X0AMMBINA AN UcxoAHOro obpasua. Mocne nepBoii 4opaboTkM 3aMeHstoLwee nnm Ao-
paboTaHHOe coefiHEHNe MapkupyloT 3HakoMm R1 nocne 6yks A un B. nocne BTopoii fopaboTku — 3Hakom R2
uT. 4.

Bce faHHble, KOTOpble AO/MKHBI 6bITb BHECEHBI B MepeyeHb faHHbIX N0 pasMepamM coefiHeHus (dopma
C.3), MOryT 6bITb yKkasaHbl B NPOLEHTax OT npefesbHblX OTK/IOHEHWA U3MepsAeMoro pasmepa, Hanpumep 9 %
ABNSETCS MUHMMASIbHLIM 3HAYEHMEM MONA NpefesbHbIX OTKNOHEeHW pa3mepa, a 100 % — MakCcUMaibHbIM
3HayeHreMm Nosns npeAenbHbIX OTKNOHEHWIA. Mpn 3TOM hakTuyeckme n3mepeHHble 3HauYeHUs 0KHbI GbITb 3a-
perncTpupoBaHbl B OKyMEHTax n3rotosutens. Heo6xogumo yuntbeiBatb, 4To 50 % saBnseTca cepefuHol nons
npesenbHbIX OTKIOHEeHNA. OBaNIbHOCTb OCHOBHOTO YN/IOTHEHNA COEUHEHUS YKa3biBaeTCs B BUAE YUC/I0BOTO
3HaYeHus UIKN B NPOLEHTAx.
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6.5 MpepenbHble OTKIOHEHNUST pa3MepoB NpPU MexaHuyeckoil o6paboTke

6.5.1 Bbi6bOp Hanxypalero coueTaHus pa3MepoB

KOHKpeTHble pa3mepbl COeANHEHUS, NONyYaeMble MEXaHNYECKON 06paboTKo, 3aBMCAT OT BMAa coeaun-
HeHus. Mo coeAVHEHUSIM C XapakTepucTukamu, He ykasaHHbIMK B Tabnuue 3. uav gpyrviMu pekoMeHAyeMbIMM
npefenbHbIMU OTKTIOHEHUAMU M3roTOBUTENb AO/MKEH NPefCTaBUTb 0ObEKTUBHbIE CBUAETENbCTBA TOrO, YTO
UCMbITaHWIO NOJBeEpraeTcs coefMHeHe ¢ KoMbrHaumen npeaenbHbIX 3Ha4YeHNii pa3MepoB, Npy KOTOPO ume-
0T MECTO HauxyfLime 3KcnayaTaluMoHHble XapakTepuUCTUKM, YTO MOXEeT GbiTb ONpefeneHo aHanuTUYeckuMm,
pacyeTHbIM (HanpyMep No MeTOoAY KOHEUHbIX 31EMEHTOB) 1 (MNK) 3KCNepVMEHTabHbIM NyTeM, HanpuMep npu
NMOMOLLY TeH304aTuUnKoB. MNpy BbibOpe HanxyALlein KoMOrMHauMM pasmMepoB U3roTOBUTE b AO/DKEH MPUHUMATD
BO BHMMaHWEe MUHUMAsbHbIA U MakCUMasbHbIl Npefesbl KOHTAKTHOTO AaBNEHUSA B NOKANbHOM YN/IOTHEHNM,
CYMMapHYI0 KOHTaKTHYI Harpy3ky U CyMMapHyl akTUBHYIO A/IMHY KOHTakTa B YN/JIOTHEHWMW, HA YTO BAMAIOT
napameTpbl MexaHu4eckoli 06paboTkm. B MydhToBbIX pe3b60BbIX COEAUHEHNSAX CTOPOHbI A 1 B fOMKHbI 6bITb
MexaHuyecku obpaboTaHbl 40 NOMYyYEHUS OANHAKOBLIX Pa3MeEpPOB.

Mpwy BbIGOpE HanxyAwen KOMOMHALMN pa3MepoB Npy MexaHWYeckoin 06paboTke, B Yice NpoUnx, NMe-
0T 3HaYeHne npegesbHble OTKIOHEHNS CleayoLnX napaMmeTpoB:

a) AnameTpbl YNIO0THEHWI;

b) KOHYCHOCTb pe3b6bl;

C) WMpMHA TopLa HUMNENbHOTO 3/IEMEHTa,;

d) anameTpbl pesb6bl:

€) WepoxoBaToCcTb MOBEPXHOCTY.

6.5.2 Mpumep BbiGOpa NpeaenbHbIX OTKIOHEHUI pasMepoB Npy MexaHn4vyeckoin o6paboTke

B kauecTBe npumepa npuBefem ynopHoe coefyHeHue C KOHMYecKkoi pe3bboil, ynnoTHeHnem meTans-
MeTasi/l U YyNOpHbIM TOPLOM Ha HWNMNEeNbHOM 3afnemeHTe. B Tabnuue 4 npuBefeHbl KOM6GUHaLMW AnamMeTpoB
YNIOTHEHUS U Pe3bObl, KOHYCHOCTU pe3bbbl U MOMEHTOB OKOHYATE/IbHOr0 CBUHUYMBAHMWSA, NPU KOTOPbIX UMeeT
MeCTO HauxyALllas kombMHauusa napameTpoB, COOTBETCTBYIOLAS Lenn ucnbitTaHus no tabnuue 2. B gaHHOM
cnyyae U3roToBuTeNlb fO/HKEH N3rOTOBUTL 3/1EMEHTbI COeAVHEHUS C Npefe/lbHbIMW OTK/IOHEHUSAMU Pa3MepoB,
ykasaHHbIMK B Tabnuue 4. ecnv ToNbKO aHanms no 6.5.1 He nokaxeT, 4TO HE06X0AMMO UCMbITbIBATL COeAnHe-
HVe C ApYyrMMn npeaenbHbIMU OTKNOHEHNSAMM.

Ta6nunuya 4 — MNpegenbHble OTKIOHEHUSA pasMepoB NpyU MexaHnyecko o6paboTke

Pa3vep MnwocoBoe npeAenbHoe OTKIOHEHUe MuHycoBoe npefenbHOe OTKIOHEeHUEe
MakcumanbHbili guameTp pe3bobl He orpaHuyeH 0,025 mm
MakcumanbHblii guameTp ynaoTHeHUs He orpaHunyeH 0.025 mm
MuHUManbHbI AnameTp pe3bbbl 0.025 mm He orpaHuyeH
MuHUManbHbI anaMeTp ynaoTHeHUs 0.025 mm He orpaHunyeH

KoHyCHOCTb pe3bbbl*
MakcumanbHas (6onblias) He orpaHunuyeHa 0.025 MM Ha 25,4 Mm
MUHMManbHaa (Manas) 0.025 mm Ha 25.4 Mm He orpaHunyeHa

* MNpepgenbHble OTKIOHEHNUA KOHYCHOCTU OTHOCATCA K KaXA0MY YKasaHHOMY UHTepBany Ha ANvHe pe3b6bl.

6.6 TpeboBaHUA K NpeAenbHbIM OTK/IOHEHUSAM pasMepoB NPU MexaHnyeckon obpaboTke

MpefenbHble OTKNOHEHUs pa3MepoB 06pasLoB COeAMHEHUI A0/KHbI COOTBETCTBOBATL YKasaHHbIM B
Tabnuue 4.

6.7 YNOpHbIA TOpew Cc KaHaBkamm

MpU UCNbITAHUAX YNOPHbIX COEAVHEHWIA Ha YNOPHOM TOpLe HWMNesbHOro anemeHTa A (Topue B pac-
TPy6HOro coeanHeHus) 06pasyos coeavHenuii 1. 2, 3 n 4 (kpome obpasua 4 ansa CAL |) BbinonHALTCA Ka-
HaBKM B COOTBETCTBUM C PUCYHKOM 12. KOTOpble MMWUTUPYHOT BO3MOXHbIE MOBPEXAEHWA Npu 3kcnayaTauumn
COeAVHEHNIN B NONEBLIX YCNOBUSAX. KaHaBKM BbIMOMHALT Nepej nepBbiM CBUMHYMBaHMEM o6pasua coefuHe-
Hus. Ecnn 31O cornacoBaHo, KaHaBKuM MOTYT GblTb BbINO/IHEHbI HA TOPLAX APYrUX MUCMbITbIBAEMbIX 06pasLoB
coeanHeHniA.
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f — kaHaBKka rny6uHoili He meHee 0.2 MM: 2 -- KaHaBKa rMy6WHOI He MeHee 0.2 MM Ha MPOTUBOMO/IOXHONK CTOPOHE: 3 — yNOpHbLIA Topew,.
4 — BUTKM pe3bbbl

NMpumeyaHne — KpoMku kaHaBOK 1 M 2 HEO6XOAMMO CKPYINTL BO U3bexaHune 3aefaHns. KaHaBku He AO/KHbI
BbIXOANTb 3a KPOMKW MeTasifia Ha YNOPHOM TOpLie HUMNENbHOrO 3/1EMEHTA.

PucyHok 12 — KaHaBKu Ha ynopHoM Topue

[Mpu ucnbITaHUAX C YNJIOTHEHUAMU APYroro Tuna Hasinyme KaHaBoK Ha YNIOPHOM TopLe ABMAETCH npeave-
TOM COrnlacoBaHusi. B MosHbI OTYET MO UCMbITAHMAM N0 NPUIOXKeEHMIO D. a Takxe B 60/1ee KOPOTKUIA CBOAHbIN
oTYeT no npunoxeHuo E Heo6xoAMMO BKMOUUTL 06GOCHOBaHME OTCYTCTBMSA kaHaBOK. OfHakKo B TOM cryyae,
Korga gonyckaetcs o6paboTka ynopHOro Topua B NOMEBbIX YCN0BUAX, Ha obpasuax 1, 2, 3 n 4 (3a ucknwove-
Huem obpasua 4 gnsa CAL I) 4O/MKHbI 6bITh BbINO/HEHbI KAHABKMN.

7 Mpouepypbl ucnoiTaHnii

7.1 OCHOBHblE NONOXEHUSA

Mpu onucaHHbIX HWXe npoueaypax UCNblTaHuli coefMHeHe C HauxyLleil KOHCTPYyKLUuein noasepraioT
BO3[eiCcTBMI0 06/1aCTU UCNbITaTeNbHbIX HArpy30K U NpefAenbHbIX Harpy3ok Ana Tena Tpy6bl A coeAvHeHNs
(4TO MeHbLue).

B Tabnvue 5 npusefeH nepeyeHb UCMbITATENbHbIX NpoLUeAyp 415 KaxX4oro obpasua coeiMHeHNsA B CO-
OTBETCTBUM C LENAMMW UCNbITaHna no Tabnuue 2 1 ¢ y4eTOM HaTara no ynjoTHEeHWHO, YCI0BUAMY CBUHYMBA-
HUSA-pPa3BUHUYMBAHNA. @ TaKkxe ucnbiTaHnin cepuin A. B unu C (Tepmuueckumn unknamu) v LL (npegenbHbIMu
Harpyskamu Ao paspywenuns). B Tabnuue 5 npuseaeHbl Takke 601ee nogpobHble cBeAeHNSA ANA coeANHeHn
MTC (coefvHeHune C yNI0OTHEHMEM MeTana-meTann).
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-ULrelaN WBNHBHLOUUA M 10ga€ad YONIBhMHON I UMHBHUTB0I XI9HAOUA YMHELIAUIN 9HBhadaU M BUHBHUTE0D eheedgo anHeanuo — gehnuoge | 3
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7.2 WcnblTaHWA Ha CBUHYMBaHUE-pa3BUHYMBAHUE

7.2.1 CywHOCTb UcnbITaHu

Bce nepsBoHavasibHble Y MPOMEXYTOUYHbIE CBUHUMBAHUA NPU UcnbiTaHNAX MBG n RRG f0/1KHbI BbINOS-
HATbLCSA 4,0 MaKCMMaJIbHOTO MOMEHTAa CBUHYMBAHWSA NPY MUHUMa/IbHOM KOIMYyecTBe pe3b60Boli cMaskn. OKOH-
yaTeslbHOe CBUHYMBAHMWE nepes UCMblITaHWEM M0 06/1aCTU UCTbITATE IbHLIX HArpy3o0K BbIMOSIHAETCA NPU Mak-
CUMasIbHOM KONMYeCTBE CMa3ku, HAHECEHHON Ha BCe COeUHEHUS, 8 MOMEHT CBUHUYMBAHWA AO/DKEH NPY 3TOM
COOTBETCTBOBATb AaHHbIM Tabnuubl 5. Mpu UCNbITAHUN COEAUHEHWI C YNNOTHEHEM MO pe3bbe (coeanHeHus
TSC) oKkoHYaTeNIbHOe CBMHYMBAHME Nepe/ UCMbITaHUEM N0 061aCTU UCTIbITATE/IbHBLIX HArpy30K BbINOMHAETCA
C MUHMMaJIbHBIM KONIMYEeCTBOM Pe3b60BOI CMa3ku 1 C MPUIOXKEHNEM MUHUMASIbHOTO MOMEHTA CBUHUMBAHWS.

B okOHYaTeNbHbI 0TYET HEOOGXOAMMO BKIHOUUTL OLEHKY 3aefaHns ¢ NpunoXxeHneM poTOCHUMKOB MecT
3aefaHus 4o 1 Nocne peMoHTa Nnocne NepBoro 3aefaHuns, OTPeMOHTUPOBAHHbIX MOBEPXHOCTEN nocne cneay-
OLWEero passBMHYMBaHUA ¥ NOC/Ie OKOHYaTE/IbHOIO Pa3BUHYMBaHUSA.

Mo Bnaam coenHeHn, He BK/TIOYEHHbIM B Tabnunuy 5. N3roToBuTeNb AO/MKEH CAMOCTOSTE/NBEHO BbiGpaTh
KO/IMYECTBO CMa3Kku 1 BEIMYMHY MOMEHTa CBUHUMBAHUS B COOTBETCTBUU C LiENISIMU, YCTAHOB/IEHHbLIMU Tabnu-
uein 2. CoeiMHeHNA C yNJOTHEHWEM MO pe3bbe 1 coefuHeHns 60/1bLIOro AnaMeTpa MOryT UCMbITbIBATLCA C
MCNoNb30BaHNEM COOTBETCTBYIOLLMX faHHbIX TabnuLbl 5.

Bce anemeHTbl A CBMHYMBAIOT TONLKO oAMH pa3 (MU). kak yka3aHo B 7.2.2. Bce anemeHTbl B okoHua-
TesbHO cBMHYMBalT (FMU), kak yka3aHo B 7.2.5. 0HaKo HeKoTopble 06pasLibl UCMbITLIBAIOT HA CBUHUYMBaHME
1 pasBuHYMBaHME B COOTBETCTBUM € 7.2.3 (MBG) 1 7.2.4 (RRG).

7.2.2 CBuHYuBaHne (MU) anemeHTOoB A

Bce anemeHTbl A 06pa3LoB CBUHYMBAIOT, KaK yKaszaHOo HUXe:

a) o6Lme ykasaHna Nno CBUHYMBAHMWIO U Pa3BUHUYMBAHMIO CM. B 5.7, Npu 3TOM B NepeyHe JaHHbIX No reo-
MeTpuyeckmMm napameTtpam o6pasua (oopma C.3) ykasbiBaloT COOTBETCTBYHOLIME AAHHbIE:

b) 3/1eMeHTbl COeiHEHNA AO0/KHbI OblTb YACTBIMU U CYyXUMMK, HEOOXOAMMO 3aperncTpmposaTb Maccy
HaHeCeHHON Ha HUX Pe3b60BOI CMa3Ku:

C) CBMHYMBAIOT COEMHEHNS B COOTBETCTBMU CAAHHbIMU Tabnuupbl 5 ¢ HaHeCeHWeM yka3aHHOro Konmye-
CTBa CMasku v NpUIoXKeHneM ykasaHHOro MOMeHTa CBUHYMBaHWUSA (CM. NpuMeyaHue);

d) B nepeyHe faHHbIX N0 CBUHYMBAHUIO N pa3BuHYMBaHUIO (opma C.2) 1 faHHbIX N0 reoMeTpuyecKkumM
napameTtpam o6pasua (hopma C.3) ykasblBatloT pe3ynbTarbl JaHHOTO UCMbITaHUS.

MpumevaHne — PaCprGHbIe coefJHEHUS UMEIOT 3/IEMEHTLI B 1 He UMeloT 3/1eMeHToB A.

7.2.3 VicnbiTaHne 31eMeHTOB B Ha 3aefaHve npu CBMHYMBaHUK-pa3BuHUYMBaHuu (MBG)

OTO uCnbITaHWe BbINOMHAETCA cleaylowmnm o6pasom:

a) obwue ykaszaHns No CBMHYMBAHMWIO-PA3BUHYMBAHNIO CM. B 5.7, Npy 3TOM B NMepeyHe faHHbIX No reo-
MeTpuyeckmMm napameTtpam o6pasua (oopma C.3) ykasbiBaloT COOTBETCTBYIOLLME AAHHbIE:

b) 3N1eMeHTbl CoOeAUHEHNS AO/MKHbI OblITb YACTLIMU U CYXUMU, HEOOXOAMMO 3aperncTpupoBaTb Maccy
HaHeCEeHHOl Ha HMX pe3bb0BOW CMaskKu.

C) nocrne KaXAoro pasBuvHYMBAHUSA HEOBXOAUMO OUMCTUTL, OCMOTPETb U cdhoTorpadmpoBaTb HUNMNE b-
HbIli 1 pacTpybHbI 31emMeHTbl B cOOTBETCTBUM € 5.7 Mocne nepBoro v nocnefHero pasBMHUMBaHUS pe3ysib-
TaTbl 3anMCbiBalOT B NepeyeHb AaHHbIX N0 reoMeTpryeckum napametpam obpasua (chopma C.3). PesynbTaThl
UCMbITAHUS 3aMMCbIBAOT TaKXe B MepeyeHb AaHHbIX N0 CBUHUYMBAHMIO U pa3BuHYMBaHuio (dhopma C.2);

d) anemeHT 06pasua 4B coeanHenunii CAL Il n CAL Il n anemeHTbl 06pasuos 4B. 7B 1 8B ob6pasyos CAL
IV cBMHUMBAOT 1 pa3BMHUMBAIOT AEBATb pa3 Npy UCMbITAHUN COEAUHEHMNIA HACOCHO-KOMMNPECCOPHbIX TPY6 U
ABa pasa npuv ncnbiTaHny coeanHeHunii obcagHbix Tpy6. AnemeHT 3B o6pasua CAL | cBMHUMBAIKOT U pa3BuH-
4YMBalT AEBATb Pa3 NPV UCMbITAHUN COeAUHEHNI I HACOCHO-KOMMNPECCOPHbIX TPY6 U ABa pasa npu UCMbITaHUN
coeauHeHnii o6caaHbix Tpy6. Bce CBMHUMBAHMSA BbINOJHAKT C TEM KO/IMYECTBOM Pe3b0O0BOI CMa3ku 1 Takum
MOMEHTOM CBUHYMBAHWS, KOTOPbIE yka3aHbl B Tabnmue 5. O6 okoHYaTeNIbHOM CBUHYMBAHUK CM. 7.2.5.

7.2.4 «<Kpyrosoe» ucnboltaHne afieMeHTOB B Ha 3aefaHue npu CBUHYMBAHUU-PA3BUHUYMBAHUN

VcnbiTaHne anemeHToB 2B. 3B, 5B 1 6B BbINOMHAETCA cneayowum o6pasom:

a) obLyme yKkazaHUsi M0 CBMHYMBAHMIO Y pa3BUHYMBAHMIO CM. B 5.7, MPU 3TOM B NepeyHe JaHHbIX No reo-
MeTpuyeckmM napameTpam o6pasua coegmHeHus (doopma C.3) ykasbiBalOT COOTBETCTBYHOLLNE AaHHbIE;

b) 3/1EMEHTbI COeANHEHNS AO/KHbI OblTb YACTBIMU U CYyXMMU, HEOOXOAMMO 3aperncrpmposaTb Maccy
HaHeCeHHOol Ha HVX pe3b60Boi cMasku;

C) noc/e Kaxaoro pasBUHYMBaHNA HEOOXOAMMO OYMCTUTb, OCMOTPETL M CoTOrpadmpoBaTh HANMENbHbINA
N pacTpy6HbI 3N1eMeHTbl B COOTBETCTBUM € 5.7. [ocne nepBoro u nocnegHero pasBnHUMBaHNA pesynbTaTthl 3a-
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nMCbIBalOT B NepeyeHb AaHHbIX MO reoMeTpuyeckum napameTpam obpasua coeanHeHus (opma C.3). Pesynb-
TaTbl UCNbITAHUA 3aMUCLIBAIOT TAaKXe B NepeyveHb AaHHbIX N0 CBUHUYMBAHMIO 1 pa3BrHYMBaHuio (opma C.2):

d) npy UcnblTaHUN coeAvHeHnl i 06CcafHbIX 1 HACOCHO-KOMMPECCOPHbIX Tpy6 Ha yposHu CAL Il
IV cBMHUMBAOT M pasBMHYMBAOT 3NEeMeHTbl 06pa3uos 2B. 3B, 5B n 6B. CBUHUMBaHME W pa3BMHYMBaHWE
coefiMHeHNi HaCOCHO-KOMNPECCOPHbIX TPY6 BLIMOMHAKT YeTbipe pa3a Takum 06pa3oM, 4ToObl BCce YeTbipe
HUNMEeNbHbIX 3/1eMeHTa CBUHUYMBA/IUCL CO BCEMU YETbIPbMSA PacTpybHbIMK 3afemeHTaMu. CBUHUYMBaHWE 1 pas-
BUHYMBaAHWE COeAMHeHNl o06cafHbiX TPy BbINOMHAIOT ABa pas3a, CBUHYMBAA BMecTe afieMeHTbl 2B 1 5B u
anemeHTbl 3B 1 6B. CoeguHeHuns CAL Il HAaCOCHO-KOMMPECCOPHbIX TPY6 CBMHUMBAIOT U pa3BUHUMBAIOT YeTbIpe
pasa, o6cafHbIx Tpy6 — ABa pasa, CBMHUMBAA 3neMeHTbl 2B 1 3B. KonmuecTBo pe3b60Boii CMaskv 1 MOMEHT
CBVHYMBAHWA JO/DKHbI COOTBETCTBOBATL flaHHbIM Tabnuubl 5. O6 OKOHYaTelbHOM CBUHYMBAHUW CM. 7.2.5.

7.2.5 OkoHuYaTenbHoe cBuHYMBaHue (FMU) anemeHTOB B

3TO UCMbITaAHWE BLINOJHAETCA CnefyroWwmm 06pasom:

a) o6LymMe yKasaH1s No CBUHYMBAHWIO U pa3BUHYMBAHMIO CM. B 5.7, Npyn 3TOM B NepeyeHb AaHHbIX Mo reo-
MeTpuyeckum napameTpam o6pasua (popma C.3) 3anmcbiBatoT COOTBETCTBYOLME AAHHbIE;

b) coefUHEHNS AO/MKHbI GbITb YACTLIMU M CYXMMU, HEOBXOAMMO 3aperncTpupoBaTb Maccy HaHeCceHHOo
pe3b60BOIi CMa3Ky;

C) CBMHYMBAIOT BCE COEMHEHUS B COOTBETCTBUM C A@aHHbIMK Tabnuubl 5 ¢ HAaHECeHNeM yKa3aHHOro KO-
nmyecTBa pe3b60BOI CMa3KM U NPUIOXEHNEM YKa3aHHOTO MOMEHTa CBUHUYMBAHWS;

d) pesynbTatbl UCMbITAHUA 3aNUCLIBAIOT B NepeyeHb JaHHbIX M0 CBUHUYMBAHUIO U Pa3BUHYMBAHUIO (Chop-
ma C.2). a Takxe B NepeyeHb AaHHbIX N0 reoMeTpuyeckMm napameTtpam obpasua (cpopma C.3).

7.3 VcnblTaHusa npum KOMOGMHUPOBAHHbIX Harpyskax

7.3.1 PacuyeT o6nactn ucnblTaTeNbHbIX Harpy3ok

[na obecneveHns Hecyulel cnocob6HOCTM Tena TPybbl U paboTOCNOCOOGHOCTU KPUTMUECKOTO CeveHus
coefIMHeHNsA ucnblTaHne 06pasLoB NO HACTOALWEMY CTaHAapPTy NPOBOASAT NPU CTO/Mb BbICOKMX Harpyskax um
KOMBMHaLMAX Harpy3oK, HACKOMbKO 3TO MpakTuyeckn 6esonacHo. B cBA3M ¢ aTum npu Bbibope o6nactu mc-
nbiTaTe/IbHbIX Harpy3oK 1 NpefesibHoM Harpy3ku AN kakgoro obpasua Ncnonb3yoT cieayloLwmne nokasarTenm:

a) MNpegen TekyyecTu.

Mcnonb3yloT MUHMMabHBIA thakTuyecknini npeaen TeKy4ecT UCXOAHOW 3aroToBKM A5 KaX[0ro coegu-
HeHus. OfHako MO COrnacoBaHMI0 MOXET WMCNoNb30BaTbCA 60ONee BbICOKOE 3HauyeHve npefdena TekyyecTtu,
Hanpumep cpefiHee 3HauyeHue AN UCXOA4HON 3aroTOBKW, a He MUHUMalIbHOe 3HaYeHwve.

b) HapyXHblii 1 BHYTpEHHUIA gnameTp.

[ns pacyeTa MOXeT MCNONb30BATbCA HOMWUHANbHbIA HapyXHbIA AnameTp unn aktuyeckuii cpeaHuii
HapyXHblli AnameTp. BHYTPEHHWI guaMeTp pacCcuUuTbIiBAIOT MO MUHUMAsIbHON TOMLWMHE CTEeHKW (Mepeuuncne-
Hue c)).

c) TonwwmHa cTeHkn Tena Tpybbl U TOMLWMHA CTEHKN B KPUTUYECKUX CEYEHNAX COeANHEHNS.

[ns pacueta ncnosnb3yT HaKTUUYECKYI0 MUHUMAbHYIO TONLWMUHY CTEHKV Kak Tena Tpybbl, Tak B ceve-
HUSIX COeAVHEHNS.

[ns vcnbiTaHnsa coegvHeHnii, KOTOpbIe A0MKHbI UMETb PaBHYH0 NPOYHOCTL C TeNoM Tpybbl, 061acTb KC-
nbiTaTeNbHbIX HArpy3oK 478 Tena Tpybbl A0MKHA ObITb HAUMEHbLLER U3 paccUYMTaHHbIX C NUCMNONb30BaHNEM:

- (paKTM4ecKoro MUHUMaJIbHOTO npefena TeKyyecTW, MUHUMasbHOW TOMWMHLI CTEHKM (HO He Gonee
95 % HOMWHA/IbHOW TOMLLUMHBLI CTEHKN TPY6bI) U HAPYXHOTO AnaMeTpa afiemeHTa A;

- (hakTyeckoro MUHMManbLHOrO npegena TekyvyecTh, MUHUMaSIbHON TOMLWMHBI CTeHKN (HO He 6onee
95 % HOMWHa/IbHOW TO/LLMHBI CTEHKM TPYObl) U HAPYXXHOTO AvameTpa anemeHTa B:

- haKTyeckoro MMHUManbLHOro Npefena TekyyecTn matepunana MydTbl (95 % HOMUHANILHOW TOMLUHBI
CTEHKM TPy6bl M1 HOMVUHA/ILHOTO HapYXXHOTo AvameTpa Tpybbl). PacyeT NpoBOANTCSA MO ypaBHEHUSM ANS Tena
Tpy6bl Takum 06pas3om, kak ecnu 6ol Tpyba umena npefen Tekydectn marepuana MydTbl.

Lns ncnbiTaHns coegnHEHWIA, KOTOPble AO/KHbI GbITb MEHEE MPOYHbLIMU, YEM Teno Tpy6bl, B KAKOM-NU-
60 KBagpaHTe 061acTh UCMbITATENbHbIX HArpy3oK, U3roToBUTE/b [O/MKEH CAMOCTOATENIbHO YCTaHOBUTbL Me-
TOAbl OnpefeneHna Harpysok A5 UChbiTaHna B JaHHOM kBadpaHTe. Eciv coefjMHeHve AO/MKHO ObiTb MeHee
NMPOYHbIM, YeM Tesio TPYObl NPU CXaTUK, TO UCTIbITAHUS AO/MKHLI BKIKOYATL BO3AECTBUE BHYTPEHHErO AaBe-
HUA (ecnv HeobxoauMmo, ¥ BHELWHEero gasnenus), gocturawouwee 95 % VME (uny ycTaHOBNEHHOro npogena
OaBneHus).

CnepyeT OTMETUTb, YTO UCNbITaHWA B KBagpaHTax Il u Il 06b14HO TpebyloT cneynanbHbIX KpenaeHuii Bo
nsbexaHne BbiNyYnBaHUS.
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7.3.2 CyWHOCTb UCnbITaHNsA

Mpwn ncnbiTaHy NP KOMGUHMPOBaHHbIX Harpyskax obLiee oceBoe ycunne npeacrasnseT coboin cymmy
0CEBOVi Harpyskn OT Harpy3o4HOro yCTPOWCTBA W OCEBOW Harpysku OT fasneHus (npu ero Hanuyum). Kpome
[aHHbIX, HE0BX04MMbIX B COOTBETCTBUWN C HACTOALLMM CTaHAapTOM, U3roTOBUTEb AO/DKEH 3aperncTpmpoBarb
M ykasaTb B OTyeTe [pyrve cBefjeHus, KOTOpble OH COYTET CYLEeCTBEHHbLIMU A1 3TOr0 UCMbITaHuA. [Ana pe-
rMcTpauum yteyek, BO3HUKLLNX B XOfe UCNbITaHUs, ncnonb3ytoT oopmy C.5 — nepeyeHb AaHHbIX MO yTeykam
coefiHeHuA.

OTcueT BblAepXek no Tabnuvuyam 6. 7 1 8 HauMHaeTCAa C MOMEHTa AOCTUXEeHUs U cTabunusaumun 3a-
[aHHbIX 3HaYeHW Harpysku, AaBneHns v Temnepartypbl. [py NOSBMEHWN YTEYKU BblAEPXKA NOA AaBNeHneM
[aHHOro atana fo/xHa NpoAoXaTbCA He MEHee OAHOr0 Yyaca, YToObl UMEeTb BO3MOXHOCTb OLEHUTbL XapakTe-
pUCTUKM yTeukn. CpedHunii TeMn yTeuek perucTpupyioT 3a Kaxaple nocnegytowme 15 MuH, a Npu Bblgepxke B
TeyeHne 14 — 3a Kaxjble 5 MUH.

Mepeps npoBefeHWeM ucnbITaHuii cepun A 1 B Bce o6pasLbl, kpome 06pasLoB coeguHennii CAL I. nog-
BepralT BbiAepXKe B TeyeHne 12 4 npy MUHVMMaNbHOWM TemnepaType COrnacHo gaHHbiM Tabnuubl 1. Takas
npoueaypa:

a) yMeHbLUaeT BblAeneHne rasoB 13 pe3b60BOli CMa3kM Npu AanbHelweM WUCNbITaHuU, YTO MOro Gbl
6bITb NPUHATO 3a YTEUKY;

b) co3faeT Hauxyawmne ycnosus Ans pe3bb0oBoli cMasku.

WcnbiTaHne MOXeT 6biTb NpepBaHo B 11060 MOMEHT BPEMEHW NyTEM CHATUSA BCEX Harpysok, Hanpumep
Ha HOYb NN A719 peMOHTa 06opyAoBaHus. Nocne 3Toro UcnbiTaHne JO/MKHO 6bITb BO30OHOB/IEHO Ha TOM Xe
aTane NpuIOXKEeHNs Harpy3ok, Ha KOTOPOM OHO 6blN0 npepBaHo. JlonyckaeTcs OfHOBPEMEHHOE WCMblTaHue
cepusMy U3 HeCKoNbkMx obpasuoB. OfHaKo Npu 3TOM AO/KHbI 6bITb NPUIOXKEHLI HAMOObLLNE HAarpy3Kn n3
Tpebyemblix ANa Kaxaoro obpasua cepum.

7.3.3 VicnbiTaHua cepun A — PacTaxeHne/cxatne n BHyTpeHHee/BHelHee faBrieHne (HacoCHO-
KoMnpeccopHble 1 ob6cafHble TpyObl)

O6pa3subl coegnHeHns (cMm. Tabnuuy 1) nogsepraroT cnegyowmm AeicTBUSAM.

a) onpefensAlT oceBble HArpy3kn ANs BbILEPXKM Mo pucyHkam 13.14 n Tabnuue 6,

b) onpeaensT BHYTPEHHee AaBneHne A5 TOUeK BbIAEePXKM Mof Harpyskoi no pucyHkam 13. 14 v Ta-
6nuue 6;

C) OnpefensioT BHellHee faB/eHne ANA BblAEPXKN N0 Harpy3kov no pucyHkam 13.14 un tabnuue 6;

d) NpoBOAAT UCMbITaHNE B COOTBETCTBUU C YKaszaHUsAMU, npusedeHHbiMn B 5.9, 5.10 n 5.11 n B cooTBeT-
CTBUU C pucyHkamun 13.14 n Tabnuueii 6;

e) pesynbTaTtbl UCMbITAHNA 3anMCbiBalOT B NepeyeHb JaHHbIX O BbITECHEHHOM 06beme BoAbl (hopma
C.6) 1 nepeyeHb gaHHbIX N0 yTeukam coefuHeHus (popma C.5).

Tabnunya 6 — OTanbl HarpyxeHWs Npu UcnbiTaHnsax cepumn A (CM. pucyHok 13 nnn 14) — WcnbiTaHne B xBagpaHTax |.
I 1l v IV (6e3 n3rnb6a) Nnpu KOMHaTHO Temnepartype

Sran Touka O6Luee oceBoe ycunmet. BHyTpeHHee aaBneHved, BHeluHee fasneHne6 Bbigepxka,

Harpy>eHus HarpyeHus % npepaena Teky4ecTn MnMa MnMa MVH

le 1 95 0 0 5

2e 2 95 95 0 60

3e 3 80 95 0 15

4e 4 CEPL 95 0 15

5e 5 0 95 0 15

6e 6 -33 95 0 15

Te 7 -67 95 0 15

8e 8 n 9** -95 0 0 5

MepeknyeHne ¢ BHYTPEHHETO AaB/IeHNS Ha BHelWHee JaB/ieHne
9e 10* -95 0 95 15
10e 115* -50 0 95 15
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MpogonxexHne Tabnuybl 6

3tan Touka O6ujee oceBoe ycunue®. BHyTpeHHee JaBneHne*. BHewHee faBneHne* Bbigepxka.
HarpyxeHus HarpyxeHus % npejena Tekyyectu Mna MMa MUH
iic 129* 0 0 95 15
12e 139 33 0 95 15
13e 149 67 0 95 15
14e 1 95 0 0 5
15d 14 67 0 95 15
161 13 33 0 95 15
17d 12 0 0 95 15
18* n -50 0 95 15
1914 10 -95 0 95 15

I'IepeKmot-leHme C BHELWHEero gaBsieHNsA Ha BHYTpEHHee faBfieHne

20e 2 95 95 0 15
21e 3 80 95 0 15
2<1 8 1 9e* -95 0 0 5
23d 7 -67 95 0 15
24d 6 -33 95 0 15
25d 5 0 95 0 15
26d 4 CEPL 95 0 15
27d 3 80 95 0 15
28& 2 95 95 0 15
28& 1 95 0 0 5
30c 2 95 95 0 15
3lc 3 80 95 0 15
32¢ 4 CEPL 95 0 15
33c 5 0 95 0 15
34c 6 -33 95 0 60
35e 7 -67 95 0 15
36e 8 1 9el -95 0 0 5

I'IepeKmot-leHme C BHYTPEHHEro faB/eHNA Ha BHELWHee fasneHne

37e 109* -95 0 95 15
38e 119* -50 0 95 60
39e 129* 0 0 95 15
40e 139 33 0 95 60
41e 149 67 0 95 15

MNepekntoyeHne ¢ BHELHETO faBNeHNs Ha BHYTPEHHEE AaBeHne
42e 1 95 0 0 5
43e 2 95 95 0 60
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OkoHuYaHue Ta6amybl 6

CEPL — HanpsieHue, BO3HUKaloLLee non aevictBnem BHYTPEHHEro gaBfieHna npun TopueBbIX 3arnyukax.

aB npoueHTax oT 06/1aCTM UCNbITATENbHBIX HArPY30K 4/1 COEUHEHUS.

b MeHbluee 13 ABYX 3Ha4YeHuin: 95 % oT o6nacTu ncnbiTaTesbHbIX Harpy3ok uan 100 % Harpysku CMSATUSA Mo
MCO 10400 unun API Bull 5C3. Ecnu o6nacTb ucnblTatenbHbIX Harpy3ok pasHa 100 % Harpy3ku cmatua MCO 10400
wnu API Bull 5C3. Toraa cnepgyet ncnonb3oBatb 100 % Harpysku cMaTtus no MCO 10400 nnu AP| Bull 5C3.

€ OTanbl Harpy>xeHnWs NPOTUB YacOBON CTPEsIKU.

d OTanbl HarpyXXeHus no 4acoBoil CTpesike.

619 coefMHEHWNIA, PaBHOMPOYHbIX NPY CXXaTUW C TeNOM TPYGbl, TOUYKM 8 U 9 OMHAKOBbI W 3KBUBAIEHTHbI TO/b-
KO OfJHOVi TOUKE HarpyxeHus.

fna coefguHEHN, MeHee MPOYHbIX NPK CXaTuu, Yem Teno Tpy6bl, TOUKM 8 1 9 pa3nuyHbl (CM. PUCYHOK 14).

9Toukn 10— 14 06bI4HO OMpeaAensanTca cCMATMEM Tena TPyObl, a He TekyyecTblo MaTepuana Tpyobl nof Hanps-
xeHnem VME.

h B Toukax 10 n 11 He TpebyeTcs 6onee BbICOKOe AaBfeHune, 4em B Touke 12.

aTou«un HarpyxeHua o6o3HauyeHbl uucpamu 6onee menkoro wpudra.

| ... 06nacTb UcnbITaTeIbHLIX HAarpy3ok, cooTseTcTeylwas 100 % oT npegena Tekydectu VME gns tena Tpy6bl; 2 — 061aCTh UCMbI-
TaTeNbHbIX Harpysok, cooTseTcTeyloulaa 95 % ot npeaena Tekyvyectu VME ana Tena Tpy6bl; 3 ~ pekomeHjyeman NpomMexyTouyHas Ha-

rpyska mexay stanamu 1un 2

MpumeyaHne — STanbl HarpyXeHUs: NPOTUB X0fa 4acoBOI CTPEKW, N0 X0y YacoBOl CTPEskM 1 NPOTUB xoaa
4yacoBoWi cTpenku. Takum 06pa3om, OCyLeCTBAAIOT TP MeXaHNYecknx uukna. ns coeguHeHunid, paBHONPOYHBIX NPKW CXa-
TUW C TeslomM Tpy6bl, TOUkM 8 M 9 oAnHaKoBbl. B Toukax 10 n 11 He TpebyeTcs 60/1ee BbICOKOE faB/ieHne, Yem B Touke 12.
Toukn 10— 14 06bIYHO ONpeaAenanTca cMATMEM Tena Tpy6bl, a He TeKyuyecTbio MaTtepuana Tpybbl nog HanpshxeHnem VME.

PucyHok 13 — 3Tanbl HarpyxeHusa 415 UCMbITaHUi cepun A coefiMHEHNS C MPOYHOCTbIO
Mpu CXaTuW He HVXKe NMPOYHOCTU Tena Tpy6bl
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aTounT HarpyxeHust o603HayeHbl Ludpamm 6onee Menkoro wpudTa.

f — o6nacTb ucnbiTaTenbHbIX Harpy3ok, cooTseTcTeylowas 100 % ot npegena Tekydyectn VME gna Tena Tpy6bl: 2 - o6nacTb ucnbl-
TaTeNbHbIX Harpy3ok, cooTseTcTBylowaa 95% ot npegena Tekyyectn VME gna Tena Tpy6bl: 3 — pekoMeHAyemas NpoMexyToyHasa Ha-
rpyska mexay atanamu 1u 2

MpumeyaHune — ITanbl HarpyxeHns: NPOTUB X0fa 4YacoBOI CTPESKW, NO X0y 4acoBOl CTPESKM U NPOTUB XoAa
yacoBoli cTpenku. Takum 06pa3oM, OCYLLECTBASAIOT TPU MeXaHuvecknx uukna. 8 toukax 10 n 11 He TpebyeTcs 60/1ee BbICO-
Koe faBneHue, yem B Touke 12. Toukn 10— 14 06bI4HO ONpeAensoTca cMAaTeM Tena Tpybbl, a He TekyyecTbio MaTepuana
Tpy6bl nog HanpsxeHnem VME.

PucyHok 14 — 3Tanbl HarpyxeHus ANs UCnbiTaHuii cepun A COeMHEHNS C MPOYHOCTbLIO
npu cXaTuy HUXE NPOYHOCTU Tena Tpyobl

7.3.4 McnbiTaHua cepun B — PactsxeHne/ckatve n BHyTpeHHee faBreHune (HacoCHO-KoMnpec-
COpHble N obcagHble TPyObI)

O6pasubl coegnHeHus (cm. Tabnuuy 1) nogsepraroT ykasaHHbIM Hke aeinctsuam. CneayeT NOMHUTD,
yTo ans coegmHeHnii CAL I 1l v Il n3rn6 Heob6s3aTeneH, a ans CAL IV sBnseTcsa 06sa3aTe/lbHbIM:

a) ecnu Ncnosnb3yeTcs U3rmb, To onpeaensioT 3KBMBANEHTHbIE OCEBble pacTAarMBaiLLme n cxnumanLlme
Harpysku gnsa n3rnba, cootseTcTBylowero 40 % npegena TekyyecTu Tena Tpy6bl. 40 % npegena TekyyecTn
coefnHeHuns (CM. NpYMeYaHune) UM OTKNOHEHWIO HanpaBieHns ckBaxuHbl 19.7730 M. 1 BbIGUpaT HaMMeHb-
LY U3 HUX;

b) onpeAenstoT oceBble HArpy3kn 1 BHyTPEHHee faBfieHne 415 TOYEK BblAEPXKW NOJ Harpyskoi no pu-
CYHKY 15 1 gaHHbIM Tabnuupbl 7 6e3 n3rnba,;

C) onpenensioT 0CeBble Harpy3ku 1 BHyTPEHHEEe AaBfieHne A1 TOYEK BblAEePXKU MoA Harpyskoi no pu-
CYHKy 16 nnn 17 u gaHHbIM Tabnmupbl 8 ¢ n3rnbowm;

d) NpoBOAAT UCMbITaHWe B COOTBETCTBUM C YKa3aHUsAMU, npusefeHHbiMn B 5.8. 5.9 n 5.11, u B cooTeeT-
cTBUM € pucyHkammn 15. 16 nnun 17 n gaHHbiMu Tabnuy 7 nnu 8;

€) pe3ynbTaTbl UCNbITAHUS 3aMUCbIBAIOT B MepeyYeHb JaHHbIX O BbITECHEHHOM 06beme Bogbl (hopma
C.7) n B nepeyeHb faHHbIX No yTeykam coeanHeHuns (chopma C.5).

MpumeuvaHne — OO6bIYHO ANA TPy HAPYXHBIM AnameTpom 6onee 244.48 MM npefenbHbIM KpUTEpUEM SIBNAET-
ca 40 % npepena TeKyvyecTn coefMHEeHUS.
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Tabnuuya 7 — OTanbl HArpyXeHust Npu UCNbITaHUsIX cepun B 6e3 n3rnba coeguHeHnn, paBHONPOYHbIX C TeNIOM TpyGbl
(cm. pucyHok 15) — WcnbiTaHus B kBagpaHTax | v Il 6e3 nsrnba npu KOMHaTHON Temnepartype

Jran Touka O6Luee ocesoe ycunve a *4 [aBneHvie B % KOMOUHM Bl
Harpy>XeHus Harpy»eHus KOMGVHVUPOBAHHOM Harpy3ku* poBaHHOIA Harpysku* ASPKK@, MH
1b 1 95 0 5
2b 2 95 95 60
3b 3 80 95 15
4b 4 CEPL 95 15
5b 5 0 95 15
6b 6 -33 95 15
T* 7 -67 95 15
8b 8*9*= -95 0 5
& 2 95 95 15
10e 8n9n -95 0 5
1le 7 -67 95 15
12e 6 -33 95 15
13e 5 0 95 15
14e 4 CEPL 95 15
15e 3 80 95 15
16e 2 95 95 15
17e 1 95 0 5
18b 2 95 95 15
196 3 80 95 15
20b 4 CEPL 95 60
21b 5 0 95 15
22b 6 -33 95 60
23b 7 -67 95 15
24b Bua** -95 0 15
25b 2 95 95 60

aB npoueHTax 0T 061aCcTV UCMbITATE/NbHBIX HArPY30K Ha COeAVHEHMe.
b Tanbl Harpy>XeHusi NPOTVUB YACOBOW CTPENKU.
€ 3Tanbl HarpyXXeHus No 4acoBOWi CTPesKe.

dfina coefmHEHWi, paBHONPOYHLIX C TeSIOM TPY6bI, TOUKM 8 N 9 OLMHAKOBbI U 3KBUBANEHTHbI TO/IbKO O4HOM
TOUKe HarpyXeHus.

° lna coeAnHEHN, MeHee MPOYHbIX MPY CXaTUK, Yem Tesio TPy6bl, TOUKM 8 N 9 pasHble (CM. pUCYHOK 17).
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Ta6nuya 8 — ITanbl HArpyXeHUs Npu UCMbITAHUAX cepun B ¢ U3rM60OM CoeaMHeHUN, PaBHOMPOYHbIX C TE/IOM TPYGbl
(cM. pucyHok 16) — WcnbiTaHusi B kBagpaHTax | u Il ¢ u3rn6om npu KOMHATHO TemnepaType

3Tan Ha Touka M3rn6 Tpy6bl S&”ﬁiﬁgﬁ:ﬂigﬁgg& KOHM%BMJ:'GMHVIG a% o Bbigepxka
rpy>xeHus HarpyxeHusa V30 ma coeamHeHnsL " arpg;fﬁgmm MH1
le 1 — 95 0 5
2e 2 — 95 95 15
3e 2B 2o Ao+ T =95 95 60
4e 3 — 80 95 15
5e 3B 20vf Pb + T=80 95 15
6e 4 — CEPL 95 15
7e 5 - 0 95 15
8e 5B 20* 0 95 15
9e 6 - -33 95 15
10e 6B 20* Fb+T=- 33 95 15
1le 7 - -67 95 15
12e 7B 20-' Fb+ C =67 95 15
13e 8 n9e - -95 0 5
l4e 2 — 95 95 15
15e 2B 20'f Fb+7 =95 95 15
16d 8 n9e — -95 0 5
17d 7B 20'» Fb+C =- 67 95 15
18d 7 — -67 95 15
19d 6B 20*f Fb+T=-33 95 15
20d 6 — -33 95 15
21d 5B 20*f 0 95 15
22d 5 — 0 95 15
23d 4 — CEPL 95 15
24d 3B 20vf Fb+ T= 80 95 15
25d 3 — 80 95 15
26d 2B 20vf Fb+T=95 95 15
27d 2 — 95 95 15
28d 1 — 95 0 5
29e 2 — 95 95 15
30e 2B 20 Ab+ T =95 95 15
3le 3 — 80 95 15
32e 3B 20'» Fb+ T =80 95 15
33e 4 — CEPL 95 60
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OKOHuaHue Tabnuupl 8

rpyxeHuns HarpyxeHusa 730 ma COe,qVIHeHMFIG Hal’pySKI/IG MWH
34e 5 — 0 95 15
35e 5B 20* 0 95 15
36e 6 — -33 95 15
37e 6B 20" Ab+T =-33 95 60
38e 7 — -67 95 15
39%e 7B 20-f Fb+C =67 95 15
40e 8 n9e — -95 0 5
41e 2 — 95 95 15
42 2B 2(rf Fb* T =95 95 60

T — pacTsixeHue. C — cxaTue. CEPL — Harpyska oT AaBfeH/s Ha 3/IEMEHT COEAVHEHNS C 3ar/lyLLKOM.

Fb— skBuBaneHTHoe nsrnbawuiee ycunve (Hanpskenme usrnéa Ha gnametpe Tpy6sl DOk nnowanb cevenus).
“ CMm. 7.3.4. nepeuncneHve a).

b OnpegenseTca kak 95 % 061acTu UCnbITaTebHbIX HArpy3oK.

€ OTanbl HarpyXeHns NpoTuB Xoja YacoBOW CTPenku.

d OTanbl Harpy>XeHus no Xo4y 4acoBoOli CTPesIKU.

° N coearHeHni, paBHOMPOYHBIX C TE/IOM TPY6bl, TOUKM 8 1 9 OAMHAKOBbI M KBUBANIEHTHbI TO/IbKO O4HOMN TOUKe
HarpyxeHus. [1ns coeguHeHuin, MeHee NPoYHbIX Ha CKaTtne, YeM Teno TPy6bl, TOUkM 8 1 9 pasHble (CM. pUcyHoK 17).

f N3rnbatowas Harpyska — HauMmeHbluasi U3 cneAyoLlnx: BbidbiBaowas nsrné 19.7V30 M. cooTBeTCcTBylOLWan
40 % npefena TekyyecTu Tena Tpy6bl, onpefeneHHoro Ha guameTpe 00, cooTBeTcTBYOWan 40 % npegena TekyvyecTu
coefinHeHus. Ana coeanHenmnii CAL Il Il n 1 13rn6 Heo6s3aTeneH.
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CxaTmo PKTTAKIHWB
‘O0BBM HerpyLua

NToukM HarpyxeHus o6o3HauveHbl yudpamu 6onee menkoro wpudTa.

I — o6nacTb ucnbiTaTeNbHbIX Harpy3ok, cooTseTcTBylowas 100 % npepena Tekyyectn VME gns Tena Tpy6bl; 2 — 0651acTb ucnbiTa-
TeNnbHbIX Harpysok, cootTsetcTBylowas 95 % npegena tekyyectn VME ans Tena Tpy6bl; 3 B pekoMeHAyeMas NPOMeEXyTOUYHas Harpyska
mMexAay atanamu 1 u 2

MpumeyaHune — ITanbl HarpyxeHus; NPOTUB X0fa 4YacoBOl CTPEKW, NO X0y 4acoBOl CTPENkM 1 NPOTHUB xoaa
4yacoBoli cTpenku. Takum o06pa3om, OCyLLeCTBAAIOT BCEro TP MexaHU4ecknx umkna. lna coeguHeHnn, paBHONPOYHbIX Ha
cxkartue ¢ Tefslom Tpy6bl, TOUKM 8 1 9 04MHAKOBbI.

PucyHok 15 — 3Tanbl HarpyxeHus Ans ucnbitaHnii cepun B 6e3 nsrnéa
CoefJMHeHNs, PaBHOMPOYHOTO C TeNIOM TPy6bl
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aTouku HarpyxeHus o603HavYeHbl L pamu 6onee Menkoro wpudra.

I — o6nacTb McnbiTaTeNbHbIX Harpysok, cooTseTcTBylolwas 100 % npepena Tekydectn VME gns Tena Tpy6bl; 2 — 06/1acTb ucnbiTa-
TeNbHbIX Harpy3ok, cootTsetcTBylowas 95 % npegena tekyyectn VME ans Tena Tpy6bl; 3 B pekomMeHAyeMas NPOMeEXyTouyHas Harpyska
mMexAay atanamu 1 u 2

NMpumeuyaHne — STanbl HATPYKEHWS: MPOTUB XOLA YACOBOI CTPesik1, Mo X04Yy YacoBOli CTPeNKM 1 NPOTUB Xo4a
4acoBoii CTpenku. Takum 06pa3oM, OCYLLECTBSIOT BCETO TP MEXaHWYECKMX UMKNa. JNs COeANHEHWIA, PABHOMNPOUHbIX HA
ckartue ¢ TeIoM Tpy6bl, TOUKM 8 U 9 OANHAKOBBI.

PuUcyHOK 16 — 3Tanbl HarpyxeHus Ans UcnbiTaHuii cepumn B ¢ nsrué6om
CoefJMHeHNs, PaBHOMPOYHOIO C TeNIOM TPy6bl
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NToukM HarpyxeHus o6o3HauveHbl yudpamu 6onee menkoro wpudTa.

| — o6nacTb ucnbiTaTeNbHbIX Harpysok, cootsetcTBytouwaa 100 % npepena tekyyectu VME gna Tena Tpy6bl; 2 — o6nactb ucnbeita-
TeNbHbIX Harpysok, cooTseTcTBylowan 95 44 npegena Tekyyectn VME gna tena Tpy6bl; 3 — pekomeHayemas NpoMeXyTouyHas Harpyska
Mexay stanamu 1 un 2

NMpumMeyaHune — ITanbl HArpyXeHNUs; NPOTUB XOA4a YacOBOW CTPE/NKM, NO XOA4Y YaCOBOW CTPEsIKM U NPOTUB Xo4a
4acoBoil cTpenku. Takum 06pasom, OCYLLEeCTB/IAT BCErO TPU MeXaHUYeCKUX Lukna.

PucyHok 17 — 3Tanbl HarpyxeHus ANs UcnblTaHUii cepun B ¢ n3rn6om coeavHeHuUs
C NPOYHOCTbLIO Ha CXaTne HUXe NPOYHOCTY Tena Tpyobl

7.3.5 McnbiTaHua cepun C — TepmouuKINYECKME UCMBITAHUA C PacTAXEHWEeM U BHYTPEHHUM
AaBreHneM (HacoCHO-KOMMNpeccopHble 1 ob6cagHblie Tpy6bl)
O6pasubl coeanHeHuns (cMm. Tabnuuy 1) nogsepraroT cnegyowum AelicTBUAM:
a) onpefensiioT oceByto Harpysky T 1 BHYTpeHHee JaBfneHne pr kak ykasaHo B 5.12;
b) NPOBOAAT UCNbITaHWE B COOTBETCTBUY C yKazaHUAMU, npuBegeHHbIMn B 5.12. n puc. 10,
C) NPOBOAAT NMATb LMK/I0B NPUIOXKEHNA OCEBOr0 YCUNNA U [aB/ieHns Npyu KOMHATHON Temneparype, T. e.
npunaras BHyTPEHHee faBfieHne U pacTsXeHne cnegyowmm o6pasom;
1) cHavana npvknagbiBaloT pacTsxeHne [. Takoe, 4TOObl MOXHO 6b1710 [06aBUTL pacTsXeHne oT
BHYTPEHHEro JaB/IeHUs;
2) npuknagpiBaloT BHyTPEHHee AasneHne rasap(:
3) BblAEPXMBAIOT NOJ Harpy3koi 5 MuH;
4) CHUMAIOT pacTsXKeHWe OT Harpy304HOro YCTpoicTBa A0 ypoBHS MeHee 5% T
5) cHxatoT AaBneHve A0 ypoBHA meHee 20 % pr
d) HarpeBaloT ob6pasey B cooTBeTCTBUM € 5.12;
€) B TeYeHve BbIAEPXKV NPU NOBbLILLEHHOW TeMnepaType NpoAo/MKUTETbHOCTLIO 60 MUH NpuaaratT pac-
TAXXEHWe v BHyTpeHHee fasnenune no f) n g):
0 npuknagbiBaloT ycunme T OT Harpy3o4yHOro ycTpoicTea Takoe, YTobbl MOXHO 6bi10 A06aBUTbL pacTa-
XeHune oT BHYTPEHHEro JaB/eHuns;
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g) NpuKknagbiBaloT BHyTpeHHee AaBneHve rasap(;

h) npoBoAAT NATb TepMuyeckux UMKNoB ANns coeauvHeHunii CAL Il n Ill, npeaHa3Ha4YeHHbIX A48 Haco-
CHO-KOMMPECCOPHbIX U 06caaHbIX Tpy6, n coeamHennii CAL IV. npegHa3HauveHHbIx 4N ob6cafHbIX Tpyo, u
50 TepMuyeckux LMKNoB ans coeguHeHunini CAL IV. npefHa3HayeHHbIX A5 HACOCHO-KOMMNPECCOPHbIX TPYO,
B cooTBeTCTBUM C 5.12.4. lMpu ncnbiTaHum coeguHennii CAL IV gns HACOCHO-KOMMNPECCOPHbIX TPY6H € MHOro-
3/1IEMEHTHBIM YIMIOTHEHVEM, BbINOSIHEHHLIM B COOTBETCTBUM C MPUIOXKeHWeM J, JOCTaTOYHO 5 TepMuyeckmx
umknoB. Mpu ncnbiTaHNM coefmHeHnli 06cafHbiX TPY6 BHYTPEHHeE [aB/ieHWe U 0CeBOE yCUme MOXeT Kone-
6atbCcs B 3aBUCMMOCTU OT Temnepatypbl. MNpu UCMbITAHUN HACOCHO-KOMMNPECCOPHbLIX TPY6 HEeo6XxoAMMO Noj-
[epxXuBaTb NOCTOAHCTBO BHYTPEHHErO JaB/IEHNSA U OCEBOr0 YCUIWA B TEYEHNE TEPMUYECKOTO LKA C OTKO-
HeHuAMK B npegenax ot 0 4o muHyc 10 % ot ' u p(;

i) NpoBOAAT NATb LMKNOB NPUIOXEHWUA OCEBOT0 YCU/INA U laBNIEHUSA, KaK yKa3aHo B NepeyvncieHnsx c) u
d) npu Temnepatype He Huxe 135 °C gna CAL Il n CAL Il n He Hnxe 180 °C gna CAL IV,

j) NOBTOPAIOT TEpMUYECKME LMKAbI MO h);

k) NoBTOPAT NATH LMKIOB NPUIOKEHNSA OCEBOI0 YCUNA U AAaBNEeHNS, Kak yKasaHo B C), NP1 KOMHATHOW
TemnepaTtype [Temnepatypa Ao/xHa 6biTb He 60nee yem Ha 5 °C BbilWwe, Yem TemnepaTypa, nepBoHavyasbHO
3aperncTpupoBaHHas No nepeyvncrieHunio c)j;

1) pesynbTaThbl 3aMMCbiBalOT B NepeyeHb AaHHbIX N0 HabnaaemMbiM 06bemMaM BbITECHEHHON BOAbl (hop-
ma C.8.1 unm C.8.2) n B nepeyeHb JaHHbIX MO yTeukam coeguHeHus (cpopma C.5).

7.4 VicnbiTaHWa Npu NPoAenbHbIX Harpyskax

7.4.1 CywHoCTb MeToga

3TN UCMbITaHWUA MPOBOAAT C Lefblo YCTAaHOBUTL Npefesibl NPOYHOCTU U repMeTUYHOCTU COeAUHEHUS.
WcnbiTaHusa npefenbHbIMU HarpyskamMmy UMetoT 60/bLUOe 3HaYeHne Ana eMoHcTpauny pabotocnocobHOCTH
coefiMHeHNA 3a npegenamy 06n1acTv ncnbiTaTebHbIX Harpy3ok. OHM MOTYT BGbITh Takxe MosesHbl 415 Koppe-
NAUUM IKCNepUMEHTa/bHbIX JaHHbIX C pe3yfnbTataMmu pacyeta METOAOM KOHEYHbIX 3/1eMeHTOB. Pesynbrarhl
UCnbITaHUA npeaesibHbIMU Harpy3kamy UCnosb3yTcs A8 OLEHKM COOTBETCTBUA COoefuHeHus TpeboBaHu-
AM HaCTOALLEro cTaHAapTa, Of4HaKOo 3TU pe3ynbTaTbl MOTYT NoTpeboBaTb NepecMoTpa NpeAesbHbIX Harpysok,
nepBoHavYasIbHO YCTAHOBJ/IEHHbIX U3roToBUTENEM. KOHKPETHbIE BapuaHThbl NpefesibHbIX Harpy3oK npusefeHsl
B 7.5.1—7.5.8. Ha pucyHke 18 nokasaHbl BapuaHTbl NpefesibHbIX Harpy3ok Ana coeguHeHuns, pasHoNnpoyYHoro
nnn 6051eB NPOYHOTO, YeM Teno Tpy6bl, 1 HAa pucyHke 19 — TO Xe ANA COeAVHEHUs, MeHee NPOYHOro, Yem
Teno Tpy6bl. McnbiTaHns, NPOMAMIOCTPUPOBAHHbIE Ha pUCYHKax 18 u 19. geicTBMTENbHbI ANS BCEX BOCbMU
BapuaHToOB M3MEHEHUSI Harpy3oK.

Mpu ncnbiTaHNAX NpegenbHbIMKU Harpyskamn AaBneHne f0/MKHO co3faBaTbCs BOAOV uan macnom. Mo-
C/le OKOHYaHWA MUCMbITaHW NpKU NpeAesibHbIX Harpyskax pacctosHus LA, LB n Lc n3mepsioT 1 3anvcbiBaloT B
nepeyeHb AaHHbIX (chopma C.4). Bo BpeMsa 3TUX UCMbITAHUIA MOXHO Takke perncTpupoBaTh AaHHble TeH3oat-
YMKOB. YCTAHOB/EHHbIX Ha Tene Tpy6bl.

PekomeHayeTcs, 4TOObl NepeyeHb AaHHbIX MO 3JKCMAyaTauMOHHbIM XapakTepucTukaM COefUHEeHUs,
ochopmnseMblii N3roToBUTENEM, Kak ykazaHo B A.7 1 B Tabnuue A.1. cogepxan HOMUHanbHble paspyLuatoLime
Harpysku, ycTaHOB/I€HHblE Ha OCHOBE MUHUMaJIbHbIX NoKasaTte e NPOYHOCTM N HOMUHa/bHBIX pasmepoBs. OT-
AenbHble npefesibHble Harpysku AN KaXAoro UCnbiTaHUS OO0/DKHbI BKOYATL OXnaeMble paspyluiatlme Ha-
rpy3Ku. ncxofsa u3 hakTmyeckoih NPoYHOCTU MaTepuana u hakTMyecknx pasmepoB coeguHeHUs (McrbiTaHne
A.9). inA BO3MOXHOCTM MPSAMOro CpaBHEHWS C U3MEPEHHbIMU paspyllaloWnMy HarpyskaMmm HOMUHasIbHble
paspyLuarLme Harpy3ku MOXHO NPUBECTU K YPOBHIO OXMAaeMbIX hakTUYeCcKMxX paspyLlaloLmx Harpy3ok ny-
TeM YMHOXEHUA Ha crnegyloline Asa koadduumeHTa:

a) OTHOLEeHMe hakTMYecKol NPOYHOCTY MCMbITHIBAEMOrO Marepuasa U1 MUHUMaAbHON MPOYHOCTU Ma-
Tepuana;

b) OTHOLIEeHNe (haKTUYeCKoro N HOMUHaNBLHOTO pasmMepa CoefMHEeHUs, HaxoAALWEeroca nog KOHKPETHOM
Harpy3sKo.

[na Harpysok pacTsXeHUs U CxaTusa NnoaxoAsawnm pasmepHbiM napameTpoM SABMAeTCs naowanb Kpu-
TUYECKOro CeyveHus, a ANA Harpy3ok oT JaBfieHUs NoAxXoAAaLMM pasMepHbIM napameTpoM SABASETCS pasmep
TOV YacTu coeiNHEHUs], CTOMKOCTb KOTOPOro MPW UCMbITAHUN 3aBUCUT OT €r0 reoMeTpnYecknx napameTpoB.

7.4.2 OKOHYaHVe ucnbiTaHUii NPOAONbHBIMU Harpy3kamu

McnbiTaHna MOryT 3aKOHUYUTLCS CeayoLMy COCTOAHNAMM 06pasLia cCoejMHEHNS.

a) nsMmeHeHne cymmbl anvH (1A+ LB & Lc) ykasaHHbIX B popme C.3. npesbiwaeT 3 %;

b) n3meHeHVe o6bema obpasua coefuHeHUs Nog, Harpy3koi npesbiaeT 6 %;

C) B o6pasLe coeMHeHNs NosiBUIach NOCTOSAHHAA yTeuka.
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Mo cornaweHnto Mexay 3akasunkoMm, U3roTOBUTENEM U OpraHu3auueid, NpoBOAALLENA UCTbITaHUS, OHU
MOryT GblTb NPOAO/HKEHbI MOCNE AOCTUXKEHUS COCTOAHWIA @) UM b) 4O NOMHOTO paspyLleHus, Npu KOTOPOM
perucTpvpyeTcsi npefefibHasi Harpyska, 3a UCK/IIYEHMEM Cllyyas, Korga yTeuka nosiBuiach paHblle 3TUX Co-
CTOSIHWIA. Mpu NOSIB/IEHUM MOCTOSIHHON YTEUYKM B KauecTBe NpenesibHON Harpysku perncTpupytoT Harpysky B
Hayane NosIBNEHNS YTEUKN.

Ecnv npu mcnbiTaHUy Nog, faBNieHnem NocTosiHHAs yTeuka NosiBUnach paHblle, YeM paspyllueHue co-
eVHEHUSs. PETNCTPUPYIOT AaB/IeHNe ¥ Harpysky OT Harpy30o4HOro ycTpoicTBa U onpeaensitoT UHTEHCUBHOCTb
yTeUKM B NoTepsix o6bema cpeapl UK AaBneHust B eguHuLy BpemeHn. OTkas o6paslia coefvHeHus no npu-
UnHe paspyLEeHUs Uav NOABNEHUS YTEUKN Y KOHLEBbIX KPENeHU aenaeT ucnbiTaHne HeaelcTBUTENbHBIM, W
OHO [LO/MKHO BbITb NPOBEAEHO NOBTOPHO, €C/IN TO/IbKO 06paseL, CoeAnHEHNS He B6/IM30K K 0TKa3y, YTO XapakTe-
pusyeTcst gocTmxeHmem 50 % ykaszaHHbIX Bblle KPUTEPUEB WM JOCTATOUYHO GO/LLIOK fedyopmalmeit, n 3To
COrnacoBaHoO Mexay 3akasyuMkoM 1 U3roTOBUTENEM.

Ecnn npu HapylweHUn KOHLLEBOTO KPEMIEHNA caM o6pasel, He MOBPEXAEH, TO UCMNbITaHWe 3Toro obpasya
COEIVHEHUSI MOXHO NOBTOPUTL. OAHAKO, EC/IM NPV HAPYLLUEHUN KOHLLeBOrO KpenaeHns obpasew, CoefuHeHns
6blN1 NOBPEXAeH, HEO6X0AMMO NPOBECTU UCMbITAHWME HOBOrO 06paslia CoeAVNHEHWs, KOTOpbI AO/MKEH ObITb
o6paboTaH B COOTBETCTBUM C pa3aeniom 6. HoBblli o6pasel, CoOeAMHEHNSI CBMHYMBAIOT U UCNbITLIBAKOT A0 OT-
Kasa npwv Apyrov nocnefoBaTenibHOCTU HarpyXeHusi, Npuyem 3Tu YCNoBUS LO/MKHbI KaK MOXHO MoJIHee CooT-
BETCTBOBATL YC/IOBUAM UCNbITAHUA NepBOHaYasibHOro o6pasua. YCnoBusa UCMbITAHUSE U OTK/TIOHEHUS YCNOBWUIA
OT YC/OBUIA NepBOHAYA/ILHOrO WCMbITAHUS AO/KHbI ObiTb MOMIHOCTLIO 3aPErnCTPMPOBaHbl. 3T TpeboBaHWA
MOFYT OTHOCUTLCSA, Hanpumep, kK 06pasly CoeauHeHUsl, KOTopbIli NoaBeprasics «KpyroBoMy» WCMbITAHWIO Ha
3aefjlaHve Npu CBUHYMBAHWM-PA3BUHYMBAHUN, HO He JOCTUr 3aaHHO NpeaenbHOW Harpysku. 3aMeHsIoLLnii
ero obpasel, coeguHeHNs OO/MKEH ObITb MOABEPrHYT HarpeBy B COOTBETCTBMM C AaHHbIMU Tabnamubl 1.
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7.5 BapuaHTbl npegenbHbiX Harpy3ok (pucyHku 18 n 19)

751 BapuaHT npegenbHbIX Harpy3sok 1 — BbliCOKOe BHYTpEHHee AaBfieHne C pacTsaXXeHUoM. pa-
CTyLW UM [0 paspyweHuns obpasya

alpwu BapuaHTe ucnoiTaHun LP6 coegnuenunit CAL Il u CAL | ucnonb3ywT obpasel 2.
B Mpwu BapnaHTe ucneiTannit LP5 coeguHennii CAL Il ucnonbsyoT o6pasey 4

1— 100 % o6nactu ucnbiTaTeNbHbIX HAarpy3oK ANA COefiJMHEeHNs: 2 — HoMep o6pa3ya u HoMep BapuaHTa Harpysok

NMpumeyvyaHune — lNpoueHTb HA rpaduke NPEACTaBASIOT CO6OI NPOLEHTLI OT 06/1aCTU UCTbITATENbHBIX HArpy30K
L5 coeiMHeHus

PrcyHok 18 — BapuaHTbl UcnbiTaHWii NnpeaenbHbIMU Harpy3kaMu COeAMHEHWA,
pPaBHOMPOUYHbIX C TeNIOM TPYy6bl NN 6onee NPoYHbIX
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O W eH HEmysLw

* Mpu BapuaHTe ucnbiTaHnii LP6 coeguuennii CAL Il u CAL | ucnonb3ywT o6pasey 2
b Mpu BapnaHTe ncneiTaHnii LP6 coeguuennii CAL Il ncnonssyloT o6pasey 4

— 100 % o6nactu HanpaxeHunii Tekyyectn VME ansa Tena Tpy6bl; 2 - 100 % 061acT UCNbITATENbHLIX HArPy30K ANA COEAUHEHUS;
3 — Homep o6pasya M HOMep BapuaHTa Harpy3ok

MpumeuyaHne — Ha rpadnke ykasaHbl NPOLEHTbI OT 06/1aCTU UCTbITATE/NbHBIX HArPY30K 4151 COefUHEeHUS.

PucyHok 19 — BapuaHTbl UCMbITAHUI NpefenbHbIMU Harpy3kamu coeAnHEHNA,
MeHee NPOYHbIX, YeM Teno Tpyobl

MpefensHan Harpyska MeHseTcs no BapuaHTy 1 cnegyowmm obpasom:

a) ucnonb3yloT obpasel, ¢ HOMEPOM, yka3aHHbIM B Tabnuue 5 (Hanpumep obpasel, 1 npu ucnbiTaHnn
coefmHennii CAL IV);

b) HabMAAIOT 3a yTeuykaMun Tak Xe. Kak Npu UCMbITaHUKU NP KOMGUHMPOBaHHOW Harpyske (5.8—5.11);

C) NpVKNagbiBaloT BHyTPEHHee AaB/ieHVe, PaBHOE MeHbLUeMy U3 CAeAyoLWwnx AByX 3HaYEHNI;

1) 95 % uncnbiTaTeNlbHOro BHYTPEHHETO AaB/eHns AN Tena Tpybbl ¢ TOpUEBbIMY 3arayLkamu; uam
2) 95 % HanbonbLIEero UcnbITaTeNIbHOroO AaB/ieHNa COeIMHEHUS; NoaaepXnBas NoCcToAHHOe Aasie-
HVe. O HOBPEMEHHO MOBbLILAIOT PacTsXeHne A0 oTka3a obpasla CoefUHeHUs.

d) pesynbTaTbl KaXA0ro UCMbITAHUS 3aMUCLIBAIOT B OTAE/IbHbIV NepeyeHb AaHHbIX N0 UCMbITAHUSAM npe-
OenbHbIMU Harpyskamu (dpopma C.4) 1 BKIOYAKOT NpeacTaBuTeNbHble oTorpadumn paspyLlieHns obpasua B
OTYeT MO UCMbITaHUAM COeAUHEHNS.

7.5.2 BapuaHT npefenbHbIX HArpy3ok 2 — Cxartune c NpuaoXeHnemM BHYTPEHHEro faBfeHus, BO3-
pacTatoLiero o paspyweHus obpasua

MpegenbHas Harpyska MeHsieTcsl Mo BapuaHTy 2 cnefyowmm o6pas3om:

a) MCMoNb3yT obpasel, C HOMepPoM, YkasaHHbIM B Tabnuue 5 (Hanpumep obpasew, 2 nNpu UCnbITaHWUK
coeauHeHuii CAL IV);
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b) Ha6MAAIOT 3a yTeukaMu Tak Xe. Kak Npu UCMbITaHUKM NP KOMGUHMPOBaHHOW Harpyske (5.8—5.11);

C) NpVKNaAbiBaloT 0CEBOE CXMMatOLLee yCunue, paBHOe MeHbLUEMY U3 CNefyoLWmnX ABYX 3HAYEHNIA:

1) 50 % OT cxxMMatoLLein Harpy3kv A1 Tena TPyobl, Bbi3blBatoLLEN TEKYUYECTb NPU HYJIEBOM AaBIEHUN:
nnm

2) 90 % OT 0CeBOW CXUMaloL el NcnbiTaTeNbHON Harpy3kn CoeguHeHNs nNpy Hy1eBOM faBNeHUN; Npu
3TOM HabnoAaloT 3a nosefeHnem obpasila, NnogaepxusBas NOCTOAHHYIO OCEBYH Harpysky U 04HOBPEMEHHO
noBbIlWas BHYTPEHHee faB/fieHne 0 oTka3a obpasua coefjuHeHus;

d) pesynbTaTbl KaXA0ro UCMbITAHNA 3aMUCLIBAOT B OTAE/bHbIV NepeyeHb AaHHbIX N0 UCMbITAHUSAM npe-
nenbHbIMU Harpyskamu (dpopma C.4) 1 BKIOYAOT NpefcTaBuTesibHble hoTorpadumn paspylieHns obpasua B
OTYeT MO UCMbITAHUAM COeANHEHNS.

7.5.3 BapuaHT npefefibHbiX Harpy3ok 3 — lMcnbiTaHne pacTsXXeHnem 40 paspylieHns obpasua

MpepensHas Harpyska MeHsieTcs Mo BapuaHTy 3 cnegyowmm obpasom:

a) ucnonb3yloT obpasel, ¢ HOMEPOM, yka3aHHbIM B Tabnuue 5 (Hanpumep obpasel, 3 nNpu UCMbITaHUN
coefumHeHunii CAL IV);

b) ycTaHaB/MBAIOT HY/NIEBYIO HArpysky AaBfieHMeM 1 pacTarnsatoT obpasel, 40 paspyLleHus;

C) pe3ynbTaTbl KAXAOro UCMbITaHNA 3anuCbiBalOT B OTAE/NbHbIA NepeyeHb JaHHbIX N0 UCMbITaHUAM npe-
AenbHbIMK Harpyskamu (dopma C.4) u BKIOYaloT npeacraBuTesibHble hoTorpadmmn paspyluieHus obpasua B
OTYeT NO UCMbITAHUSAM COeAUHEHNS.

7.5.4 BapuaHT npefesibHbiX Harpy3ok 4 — BHOLWIHOO AaBneHne co cxaTuem, pacTywmum 40 pas-
pyweHuns obpasuya

MpeaensHas Harpyska MeHsieTcs Mo BapuaHTy 4 cnefyowmm obpasom:

a) 1cnonb3ytoT obpasel, C HOMEPOM, YKasaHHbIM B Tabnuue 5 (Hanpumep obpasew 4 nNpu UCNbITaHUK
coeguHenuii CAL IV);

b) Ha6MAAIOT 3a yTeukaMun Tak Xe. Kak Npu UCMbITaHUK NP KOMGUHMPOBaHHOW Harpyske (5.8—5.11);

C) NpVKNagbiBaloT BHELUHEE AaB/ieHNe, paBHOE MeHbLUeMY U3 CNefyoLwmnx 4BYX 3HaYEHNIA:

1) 90 % OT McnbITaTe/IbHOrO BHELUHErO AaB/IeHUS NPKU HY/NIEBO OCEBO Harpyske: unm
2) 90 % OT McnbITaTeNbHOro AaBNEHNA COeAUHEHNA NPU HYNIEBON CXUMalOLLEl Harpyske, noaaepxu-
Bas NOCTOSIHHOE BHeLLHee AaB/eHne, O4HOBPEMEHHO MOBLILWAIOT CXaTue [0 0Tka3a obpasua coegnHeHus;

d) pesynbTaTbl K&XA0ro UCMbITAHUS 3aMUCbIBAIOT B OTAE/IbHbIV NepeyeHb AaHHbIX N0 UCMbITaHUAM npe-
AenbHbIMK Harpyskamu (dopma C.4) u BKIOYaloT npeactaBmTesnbHble hoTorpadmmn paspylieHus obpasua B
OTYeT NO UCMbITAHUSAM COeAUHEHNS.

7.5.5 BapunaHT npefesibHbIX Harpy3ok 5— PacTaxeHue ¢ NpunoXeHnem BHYTPEHHEro gaBneHus,
BO3pacTalolero 4o paspyleHus obpasya

MpefenbHas Harpyska MeHsieTcsi Mo BapuaHTy 5 cnefyowmm obpasom:

a) 1cnonb3ytoT obpasel, C HOMEPOM, YKasaHHbIM B Tabnuue 5 (Hanpumep obpasel 5 npu ucnbiTaHum
coeguHeHunin CAL IV);

b) Ha6MAAIOT 3a yTeukaMun Tak Xe. Kak Npu UCMbITaHUKM NP KOMGUHMPOBaHHOW Harpyske (5.8—5.11);

C) NpVKNagbiBaloT 0OCEBOE pacTArMBalrollee ycuave, paBHoe MeHbLlUeMY 13 CIeAyoLWmnx ABYX 3HaYEHNI:

1) 50 % oT pacTArusaLLeil Harpysku 418 Tena Tpyobl, Bbi3blBaKOLEl TEKYHECTb NPy HY/1IeBOM AaB-
NeHun; nam

2) 50 % oT oceBOI pacTArnBalLLei akcnayaTaLnoHHOW Harpy3ky coenHEHNs Npu Hy1IeBOM AaBre-
HWUK: Npy 3TOM HabnAalT 3a nosedeHnem obpasua, NoadepxKmBas NOCTOAHHYI0 OCEBYH Harpysky W OfHO-
BPEMEHHO MOBbILWAas BHyTPEHHee AaBfieHne 40 oTka3a obpasua coenHeHUs;

d) pesynbTaTbl KaXA0ro UCMbITAHNA 3aMUCbIBAOT B OTAE/IbHbIV NepeyeHb AaHHbIX N0 UCMbITAHUSAM npe-
nenbHbIMU Harpyskamu (dpopma C.4) 1 BKIOYAOT NpefcTaBuTesibHble hoTorpadumn paspyllieHns obpasua B
OTYeT MO UCMbITaHUAM COeANHEHNSA.

7.5.6 BapuaHT npofefibHbiX Harpysok 6 — BHYTpeHHeO AaBfieHue co cxaTuem, pacTywum Ao
paspyweHunsa obpasua

MpefenbHas Harpyska MeHsieTCcsi Mo BapuaHTy 6 cnefyowmm o6pas3om:

a) ucnonb3yloT obpasel, ¢ HOMEpPOM, YKasaHHbIM B Tabnuue 5 (Hanpumep obpasew 6 nNpu ncnbiTaHUK
coeauHeHuii CAL IV);

b) HabLAANT 3a yTeukaMu Tak Xe. Kak Mpu UCNbITaHUN Npu KOMBMHUPOBaHHON Harpy3ke (5.8—5.11);

C) NpuknagblBaloT BHYTPEHHEE faB/ieHne, paBHOE MeHbLUEeMY V3 CeAyoLWmMX ABYX 3HAYEHUI:

1) 70 % OT ucnbITaTeNIbHOro BHYTPEHHErO AaBNeHuns 415 Tena TPyObl NpU YCTAHOBIEHHbIX 3ar/yLUKax:
nm
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2) 70 % OT MakCMMasibHOr0 BHYTPEHHErO UCMbITATENIbHOIO AaBeHUA COeANHEeHNS; NoAAepXmBas no-
CTOSIHHOE BHYTPEHHee faB/fieHne, OJHOBPEMEHHO MNOBbLILWAIOT cxaTue [0 oTKasa obpasla CoeIMHEHNs;

d) pesynbTaThl KaX4Ooro NCnblTaHWs 3anucbiBaloT B OTAE/bHbIA NepeyeHb faHHbIX N0 UCNbITaHUAM npe-
AenbHbIMK Harpyskamu (dopma C.4) u BkIOYaT npeacrtaBuTesibHble hoTorpadumn paspyLlieHus obpasua B
OTYeT MO UCMbITAHUAM COeNHEHUS.

7.5.7 BapnaHT npepfesibHbiX Harpysok 7 — lMcnbiTaHWe BHEWHUM faB/ieHneM A0 paspylieHud
obpasua

MpefensHan Harpyska MeHseTcs Mo BapuaHTy 7 cnefytolmm obpasom;

a) ucnonb3yloT obpasel, ¢ HOMEPOM, yka3aHHbIM B Tabnuue 5 (Hanpumep obpasel, 7 nNpu UCMbITaHUN
coefimHennii CAL IV);

b) ycTaHaBNMBAKOT HY/NEBYIO OCEBYIO HarpysKy ¥ HarpyxatoT obpasel, BHELUHUM [aBfieHneM [0 paspy-
LIEeHs;

C) pe3ynbTaTtbl KaXA0ro NCMbITaHNS 3anucbiBaOT B OTAENbHOM MepPeyHe JaHHbIX MO UCMbITaHUAM npe-
nenbHbIMU Harpyskamu (dpopma C.4) 1 BKIOYAKOT NpefcTaBuTesibHble hoTorpadumn paspylleHns obpasua B
OTYeT MO UCMbITaHUAM COeANHEHNS.

7.5.8 BapuaHT npofenbHbIX Harpy3ok 8 — Hnuskoe BHyTpeHHee faB/ieHne C pacTsXeHuem, pacTty-
WM f0 paspyleHus obpasua

MpepenbHasa Harpyska MeHsieTcsi Mo BapuaHTy 8 cnefyowmm obpasom;

a) ucnosb3yloT obpasel, ¢ HOMepPoM, yKasaHHbIM B Tabnuue 5 (Hanpumep obpasew, 8 npu UcnbiTaHUK
coeauHeHunin CAL IV);

b) HabOAANT 3a yTeukamu Tak Xe. Kak Mpu UCNbITaHUU Npu KOMOVMHUPOBaHHOW Harpyske (5.8-5.11);

C) NpVKNagbiBaloT BHYTPEHHEE AaB/IeHNe, PABHOE MEHbLUEMY M3 CNeayoLnX ABYX 3HAYEHUIA:

1) 50 % ucnblTaTeIbHOro BHYTPEHHETO AaB/ieHns AN Tena TPyobl C YCTaHOBIEHHbIMUW 3ar/yLIKaMu:
nm

2) 95 % HauBbICLLEro UCNbITaTeNIbHOMO aB/1eHNA COeAMHEHNS; NOAAEPXNBAsA NOCTOSIHHOE AaBfieHne,
O[iHOBPEMEHHO MNOBbLILAIT pacTsXXeHne [0 oTKasa obpasua coefnHeHus;

d) pesynbTaTbl K&XA0ro UCMbITAHUS 3aMUCLIBAIOT B OTAE/IbHbIV NepeyeHb AaHHbIX N0 UCMbITAHUAM npe-
AenbHbIMK Harpyskamu (dopma C.4) u BkIYalT npeacrtaBuTesibHble hoTorpadumn paspyLlieHus obpasua B
OTYeT MO UCMbITAHUAM COeNHEHNS.

8 Kputepun npuemku

8.1 VicnbiTaHMA Ha CBMHYMBAHME U pa3BUHYMBaAHUE

Pe3ynbTaTbl 3TUX UCNbITAHUIA CUMTAIOT NPUEMIEMBIMW MPU BbINMOSTHEHUN CNEAYIOLLMX YCI0BUIA:

a) Npy CBMHYMBAHUM U Pa3BMHYMBAHUM He HabMoAaeTCcs 3aefaHne, Unm NoBPeXAEHUs OT 3aefaHusi Mo-
ryT 6biTb YCTPaHeHbl B COOTBETCTBUW C KPUTEPUAMU PEMOHTA U3rOTOBUTENS, U COEAUHEHNE (DYHKLMOHUPYET
6e3 yTeuvek;

b) BCe 3aefaHusi U Npoyne HecoOTBETCTBUSA AO/MKHbI OblTh YKa3aHbl B OTHETE:

C) He3HauNTeNbHOE UK YMEPEHHOe 3aefaHne B pe3bbe U (MKn) yNnoTHEHUW, He BbixoAsllee 3a npege-
Nbl peKoMeHJaLmWii N3roToBUTeNs No PEMOHTY B MOMEBbIX YC0BUSX, MOXET 6GbiTb YCTPAHEHO B COOTBETCTBU
C 3TUMV peKkoMeHAauuamn. Nocne Takoro peMoHTa MUCMbITaHNEe MOXET BbITb NMPOAO/IHKEHO:

d) 3a MCKNOYEHNEM NETKOTO U YMEPEHHOIO 3aeflaHns, ONMUCAHHOIO Bbllle, 3aefjaHne He fonyckaeTcs.
Heo6x04AMMO OLEHUTb NPUUKNHY CUIBHOTO 3aefaHns, Npy 3TOM Heo6X04MMO NokasaTb, YTO NPUYMHON 3aena-
HUA He ABNAETCSH HeJOCTaTOK KOHCTPYKUMWU. Ecnu yaaeTcs nokasaTtb, YTO NPUUYUHONW ABNSETCS He HeLoCTaToK
KOHCTPYKLMW, TO HEOGXOAMMO BHOBb MCMbITaTb HA CBUHYMBAHUE U Pa3BUMHYMBAHWE HE MEHEe [BYX HOBbIX 06-
pasLoB TOro e Tuna v oAuH obpasel, Ha repMeTUYHOCTb U NpeaenbHyto Harpysky. Ecnv npobnemy 3aegaHus
He yAaeTcs pelnTb, TO Ha 3TOM WCNblTaHne 3aKkaH4nBaeTcs.

8.2 NcnbiTaHns B 06nactu ncnblTaTeibHbIX Harpysok

8.2.1 O6wme NoNnoxXeHus

Pe3ynbTaTbl 3TUX UCMbITAHWIA CUMTAIOTCA YCNELIHbIMU, €C/IN BbIMNOJHATCS Tpe6oBaHNA K repMeTUYHO-
CTW, NPUBEAEHHbIE HMXKE, U HE MPOUCXOANT PaspyLUEHUst KOHCTPYKLUN.

8.2.2 FepMeTUYHOCTb Npu AelNCTBUN BHYTPEHHErO AaBneHus

Pe3ynbTaTbl UCMbITAHUSA HA FEPMETUYHOCTb YAOBETBOPUTESIbHbI, EC/N:

a) B TeYEeHVe BblAepXeK Harpy3ku ocTarTca cTabubHbIMU:
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b) yTeukn He npesbiwatoT 0.001 cm3Ic (4TO 3KBMBANIEHTHO 3.6 CM3IY) NpM N3MEPEHUN UX 3a UHTEepBasbl
80 15 muH (gmex = 0.9 cM315 MuH);

C) yTEUKWN He NPOSIBAAIT TEHAEHLMN K POCTY.

YTeuku onpeAensioT nyTem U3MepeHns nx obbema 3a BPeMS BblAEPXKN U AefIeHUs Ha 3To Bpems. W3-
MepeHue MOXeT NPOBOANUTLCA 3a MHTepBasbl 40 15 MUH. YTeukun 0,9 cM3 15 muH cooTBeTcTBYHOT 0.001 cm3lc.

8.2.3 FepMeTUYHOCTb NpW AENCTBUN BHELWHErO faB/ieHNs

PesynbTarbl UCMbITAHUSA HA TEPMETUYHOCTb YA0BIETBOPUTE/IbHbI, EC/N:

a) B TeYEHWEe BblepXeK Harpys3Kky oCTaloTCA CTabWIbHbIMU:

b) yTeukn He npesbiwatoT 0.001 cm3Ic (4TO IKBUBANEHTHO 3.6 CM3/Y) NPU U3MEPEHNMN UX 3a UHTEpPBaSIbI
00 15 muH (gmax = 0,9 cm3 15 MuH);

C) YTEYKUN He MPOoSIBNAIT TEHAEHLMUN K POCTY.

YTeukn onpefenaioT nyTem n3MepeHns nx oobema 3a BPeMS BbIAEPXKKM U AeNleHns Ha 3To Bpems. U3-
MepeHne MOXeT NPOBOANTLCSA 3a MHTepBasbl 40 15 MuH. YTeukn 0.9 cm3/15 mMuH cooTBeTcTByOT 0.001 cm3c.

OnpegeneHve yteyek Npu AeiiCTBUM BHELLHEro AaBneHus aBnseTcsa 6onee TpyAHONW 3ajadvei u aaet
MEHbLUY TOYHOCTb, YeM Npu AeNCTBUN BHYTPEHHETo AaBnerus. Mpy ucnbiTaHNy BHELWHWM gaBfeHneM gony-
cKaeTcs onpefeneHne yTeyek KOCBEHHbIMU MeToAaMu, No3BONSAIWMMN 06BEKTUBHO OLEHUTL MakcumasbHble
yTeuku.

8.3 VcnbiTaHusi Npu NpeAenbHbIX Harpyskax

WcnbiTaHne npu npefenbHbIX Harpyskax no3BosiseT NoATBEPAUTb CTOMKOCTb cOoeAnHeHust no obnactu
ucnblTatebHbIX Harpy3oK npu ycnosuu, YTo;

a) 3aBepLUEeHO ncnbiTaHye no 7.4,

b) HalijeHHan npefenibHas Harpyska npesbilaeT 06/1acTb UCNbITATEbHbIX HArpy30K, YCTaHOBEHHYIO
M3roTOBUTENIEM, UCXOAA U3 (DaKTMYECKON MPOYHOCTM MaTeprana v pakTMYeckux pasmMepoB CoOefUHEHUS.

9 OTyeThbl 06 UcCNbITAHUAX

WcnbiTaHne coefiMHeHNa v ero pesynbTatbl 0hOpPMASAITCA B BUAe ABYX OTYETOB. [MOMHbIN NOAPOGHbIN
oTyeT 06 UcMbITaHNAX NpuBefeH B npunoxeHun D. a 60nee KOPOTKUA CBOAHbIM OTYET — B NpunoxeHun E.
CBO/HbI1 OTYET MMeeT Lenblo KOMNakTHOe npefcTaB/ieHne AaHHbIX ANS LWMPOKOro MHhOPMMPOBaHUS MOKY-
natens. 4Tobbl OH;

a) MOr TOYHO onucaTh B 3aKa3e Tpebyemoe coefiMHeHue:

b) MOr NpaBu/IbHO BbIMOMIHUTL CBUHYMBAHWE COeANHEHUS;

c) 6611 yBepeH B paboToCNOCOBHOCTN COeANHEHNS U 3HA O CYLLLECTBYIOLLMX OrPaHNYEHUSAX.

[aHHble ncnbiTaHnii cnyxaT 06beKTUBHBIM [0Ka3aTe/lbCTBOM COOTBETCTBUS COefMHEHUS 06nacTu uc-
nbiTaTeNbHbIX HArPY30K 1 NpeAeNbHbIM Harpyskam.

M3roToBuUTENb COEANHEHNI [O/MKEH COXPaHATb KOMUK Pe3ynibTaToB UCMbITaHUIA BCe BpeEMS, Noka coeau-
HEHMS HaxofAaTCs Ha pbiHke. Pe3ynbTatbl UCMbITAHWI AOMKHBI 6bITb 0OPMIEHbI B BUAE oTyeTa. Bee choTo-
rpacoun, nNpefyCcMOTPEHHblE HACTOALWMM CTaHAAPTOM, AO/MKHbI OblTh BK/OYEHbI B OTHYET, U HA HUX LOMKHbI
6bITb NAEHTUULMPOBaHbI BCE CYLLEeCTBEHHbIE 3/1eMeHTbl. OTYeTbl 06 NCNbITaHNAX MOTYT GbITh NPefocTase-
Hbl 1717 JOCTYyNa 06LeCTBEHHOCTUN Yepes HalMOoHa/IbHYI0 OpraHM3aLmio no ctaHgapTuanum.
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Mpunoxexne A
(o6a3aTenbHoe)

[epeyeHb reoMeTpUYECKUX napameTpoB U 3KCNAyaTaunOHHbIX XapakTepucTuk coeguHeHunsa

A.1 O6uime nonoxeHus

K Havany vcnbiTaHuii N3roToBUTE b AO/IKEH MPEACTAaBUTbL AaHHble B hopme Tabiumubl A.1 No reomeTpuyeckum na-
pameTpam U aKcnayaTaunoHHbIM XapakTepucTukam coefiMHeHns.

A.2 TeomeTpuyeckne napameTpbl COefUHEHNA

M3roToBuTENb AOMKEH NPeAcTaBUTb NOAPOGHOE OnucaHne KOHCTPYKTUBHBIX 0COGEHHOCTEl 1 NpenMyLLecTs pesb-
6bl, YNIOTHEHWUIA, YNOPHbIX 3/1EMEHTOB M KOHCTPYKLUWN coeanHeHnsa (cm. Tabnuuy A.1).

A.3 YepTex

M3roToBuTENb f0MKEH NPeACTaBUTb NOMHBIA YepTex CoOeMHEeHNs C yKasaHneM KpUTUYeCKNX NI0CKOCTe pacTsxe-
HUA. CXKaTus, BHYTPEHHEro AaBfieHnsl, BHELWHEro AaBnerust u nsruba (cm. taénuuy A.1).

A.4 Tpeb6oBaHNS K N3TOTOBEHUIO COeANHEHUA

M3rotoBnTENb JO/KEH NPEACTABUTbL NNAH KOHTPOJIA TEXHONOTMYECKOro npoLecca ¢ ykasaHueM Bcex NpUMeHsembIxX
[OKYMEHTOB M npouefyp C COOTBETCTBYIOLWMUMN KOHTPObHBIMU HOMEpPaMu U Homepamu peAakunii, Heo6XoAUMbIMK ANA
MOSTHOTO M3rOTOBNEHUA U KOHTPONA nsgenus (cm. Tabnuuy A.1).

A.5 MapameTpbl CBUHYNBAHUSA

M3rotoBuTeNb A0MKEH NpeAcTaBUTb AOKYMEHT, BKAOYaloLWWii BCe napameTpbl CBUHUMBAHUSI COeAWHEHUA C yKa-
3aHMeM BuAa W KonmyecTBa pe3b60BOli CMasku, MeTofa ee HaHeceHusi, CKOPOCTU CBUHYMBAHKA, TpeGyeMoro MomeHTa
CBMHYMBAHWSA, MUHUMA/bHOTO W MakCUMasibHOTO 3HAYeHWi MOMEHTa OKOHYaTe/IbHOro CBUHYMBAHWUA U NOTEPU MOMEHTA.
OTOT AOKYMEHT [O/KEH COAepxXaTb HOMepP Npouefypbl KOHTPOIA U HOMEP peAakuun n 6biTb BKIKOYEH B MaH KOHTPONA
TEeXHO/I0rMYeckoro npouecca n3rotosutens (cMm. tTabnuyy A.1).

A.6 PeMOHT coeiuHeHns

M3roToBuTENb AO/MKEH NPEACTABUTbL MOTHOE ONUCaHNe 1 cnocobbl PpEMOHTA COeMHEHNS BKNOYasa HOMep npoLeay-
pbl U HOMep pegakuymm (cm. Tabnuyy A.1).

A.7 JKcnnyaTauMoHHbIe XapakTepucTuku

M3rotoBuTENb AO/MKEH NPEACTaBNTL NepPeYeHb IKCNIyaTaLlNOHHbIX XapakTepuCcTUK COeMHEHNS C YyKa3aHnem pac-
TSOKEHUSA. CXXaTusA, BHYTPEHHEro AaB/eHNs, BHELHEro AaBeHuns N n3rnéa oTHOCUTENbHO Tena Tpy6bl (cM. Tabanly A.1).

A.8 O6nacTb ncnblTaTeNbHbIX HArpy3ok

MN3roToBuTENb A0/MKEH NPeAcTaBWUTb MOJIHYI0 KOMMUYECTBEHHYI0 XapakTepUCTUKY MUCMbITaTe/bHbIX Harpysok Tak.
4YTO6bI MOXHO 6bI/I0 NPaBULHO ONpeAennuTb UCMbITaTeNbHblE HArpy3ku AN5 OLEeHKN thakTUyYecknx cBOCTB 06pasLoB no
CpaBHEHUIO C MUHUMA/IbHLIMUW CBOWCTBaMU, 06bIYHO NMPUHUMAEMbIMU A5 OLeHku (cM. 7.3. B.4 1 B.5). B Tabnuue A.2 1 Ha
pucyHke A.1 npvBefeH npumep 06nacTeil ucnbiTaTeNbHbIX HArpPy30K B Ta6NNYHONM 1 rpadhmyeckoii popme ana coefuHe-
HUA. paBHOMPOYHOrO C TesIoM Tpy6bl (CM. Takke Tabnuuy A.3).

A.9 MpepenbHbie Harpysku

MN3roToBnTENb A0/KEH NPEACTAaBUTL KOMMYECTBEHHYIO XapaKkTePUCTHKY NpefesibHbIX Harpy3ok Ha coeuHeHne Tak.
4TOGblI MOXHO 6bI/1I0 NPABULHO OLEHUTL (hakTuyeckme cBoiicTBa 06pasLoB NO CPABHEHWIO C MUHUMaSIbHBIMK CBOCTBA-
MU. 06bIYHO NPUHUMAEMbIMU A1 OLEHKW. VI3roToBUTENb AO/MKEH yKa3aTb OXMAaeMble paspyLlallme Harpysku.

Ta6nmn ua Al — I'Iepequb reoMeTpuyeckux napameTpoB N aKcnayaTayMoOHHbIX XapakTepUCTUK Coe AMHEHUA

A.1 NpeHTudukaunsa

HavmeHoBaHue

Onucanue usgenus  HapyxHblii gnameTp TonunHa cTeHkm pynna npo4HocT1 nspenus

Mpynna npoYHOCTM MydhThl (EC/IN OHA OT/IMYAETCS OT FPYNMbl MPOYHOCTH Tena Tpyo6bl)
YpoBeHb npuMeHeHusi coefuHeHus (CAL). No KOTOPOMY NPOBOAWTCS UCTbITAHNE

A.2 TeomeTpuyeckne napameTpbl CoOegnHEHNA
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OkoHuyaHue Tabnuubl A. 1
A.3 YepTex (MpUoXnTb OTAENbHbIE NEPEYHN C YepTeXaMn NONepeyHoro ceueHus)

A.4 lokymeHTauna Ha U3rotossieHne coeuHeHunA
MpeacTaBnTb MNOMHYIO JOKYMEHTaLMIO C yKa3aHWem BCEX UCMO/b30BaHHbIX cneyudurkaymnii n npoyeayp ¢ KOHTPO/bHbI-
MU HOMepaMun U Homepamun pefakumii, He06X0AUMbIX A1 N3rOTOBMIEHUS, KOHTPO/IA Y MOHTaXa n3genus. dTa foKyMeH-
Tauusa [o/KHa BKIYAaTb, KaKk MUHUMYM, crejylollee:

MnaH KOHTPONS npouecca (konus) Homep v gata BBefeHua pegakuuu
YepTex HUNNeNbHOro afieMeHTa Homep v gaTta BBefeHNs peaakuum
YepTex pacTpybHOro anemeHTa Howmep v gata BBefeHVA pejakuyun
YepTex pe3bObl HUNNENbHOTO 3/1eMeHTa Homep v gaTta BBefeHNsA peaakuuu
YepTex pe3bbbl pacTpy6HOro anemeHTa Howmep v gata BBefeHVA pejakuyun
YepTex yNNOTHUTENBHOTO Ko/blia, HOMep Homep v gaTta BBefAeHNsA peaakuuu

Cneuymdukaums Ha NOBEPXHOCTHYI0 06pa6boTKy HUMMNENIbHOTO 3ieMeHTa  HoMmep 1 gata BBeAEeHUs pejakumm

Cneuudukalums Ha NOBEPXHOCTHY0 06paboTKy pacTpy6HOro anemeHta  Homep v gaTa BBefeHUs pefakuum

Mpouegypa KannGpoBKN N3MepUTENbHOTO Kanuépa Homep v faTa BBefeHUs pefakuum
Mpoueaypa n3MepeHust 1 KOHTPONS pe3b6bl Homep v gaTa BBefjeHUs peaakumm
MpoLeAypa KOHTPOSA YNJOTHUTEIbHOTO KofbLa Homep 1 gata BBefEHNUS peaakuum
Mpouegypa 06XaTns N CHATUA HaNPsHXKEeHUit Homep v fata BBEAEHUS pejakumm
Mpoueaypa CBUHUYMBAHUS HA NPEANPUATAM Homep v fata BBefeHUs peaakumm
Mpouesypa CBUHUMBAHUSA B NOMIEBbIX YCNOBUSAX Homep v fata BBefeHUs peaakumm

Mpoueaypa “3roToBNEHUS U KOHTPO/ISt NEPBOro 1 NocnefHero usgenuss  Homep v gata BBeAEHUA peAakuuu

Mpoueaypa peMoHTa CoefJMHEHUS B NOJIEBbLIX YCI0BUAX Homep v gata BBEfEHUA pefakyuu
A.5 Mpoueaypa c napameTpamy CBUHYMBAHUA Homep v gata BBefeHus pegakumm
A.6 Mpouepypa peMoHTa COeiMHEeHNsA Homep v gata BBEAEHMA pefakuyun

A.7 TepeyeHb faHHbIX MO 3KCNayaTauWOHHbIM Xapakrepuctukam Homep n gaTta BBefileHUs pefakumm
(konus)

A.8 [lokyMeHT C 061acTbl0 UCMbITaTebHbIX HArpy3o0kK (konus) Homep v gata BBegeHua pegakuum

A.9 [loKyMeHT ¢ npefeNibHbIMW Harpy3kamu (Konus) Homep v fata BBefeHUs peaakumm
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Tabnuuya A.2 — lpumep ucnbiTaTeNbHbIX HArpy30K NPY UCMbITAHUAX CEpUN A COefUHEHUs C MPOYHOCTbIO, paBHON
NPOYHOCTU Tena TpyObl HAPYXHbIM ArameTpoMm 178 MM v TONWMHO cTeHku 10,16 MM rpynnbl npoyHocTu P110 (cm. pu-

CYHOKA.1)
Touka OceBoe ycunve
Harpyxe-
HUst % OT npegena TekyyecTn KH
1 95 4048
2 95 4048
3 80 3409
4 CEYP 1833
5 0 0
6 -33 -1 406
7 -67 -2 855
819 -95 -4 048
10 -95 -4 048
n -95 -4 048
12 0 0
13 33 1406
14 67 2 855

HoMuWHanbHbI HapyxHblli agnameTp O

PakTnyeckaas MUHUMAaNbHaA TOJLMNHA CTEHKN

[Jasnexve
®A,' Pc-

-57.5
-57.5
-57.5
-50.6
-36.1

BHYTPEHHUI AnameTp npu PakTUYecKoi MUHMMAaIbHON TOMLWMHE

CTeHkn D'

Mnowasab NONEPEYHOro ceveHns Tpy6bl

dakTuuecknii cpegHuUii BHyTpeHHuii guametp O,
®dakTnyeckas Harpyska oT BHYTPEHHETO JaBMEHUS
dakTnyecknit MUHUManbHbIA Npeaen Tekyyectu Tena Tpy6

dakTuyeckaa Harpyska Havyana TekyyecTu Tena pr6b|

Tab6nunya A.3 — MNogpobHas xapakTepucTuka 3Tanos HarpyxeHus

HanpasneHve Sran Touka Ocesasi
Mo KpuBOIi HarpyxeHus
VME HarpyxeHua3 VME Harpyska.kH
1 1 4048
2 — 3363
3 — 4048
MpoTtne
4acoBoii 4 — 3363
CTpenku
5 2 4048
6 — 3136
7 3 3407

Ycunue ot Harpysou-
Hot0 ycTpoiicTea. kH

4048
3363
3363
2678
2678
1766
1766

MMa
0
70.8
84.8
94.1
85.7
69.1
41.8

O6nacTb UcnbITaTesbHbIX

Harpysok

95 % npegena

Tekyyectn VME

100%
cmMATne

177.8 Mmm

10.16 mm

157.48 mm

53.51 cm2

157.00 mm

0.0194 xpn. kH

796.3 MNa

4261 kH

JasneHve
*P,-P0O-MMa

35.4
35.4
70.8
70.8

84.8

60

15

Bblaepxka,
MUH
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MpogomkeHne Tabnnupl A.3

HanpasneHue Touka
no KpUBoi 3Tan HarpyxeHis OceBas Ycunue ot tiarpysou- faBnexue Bbifepxka.
e HarpyxeHnn3 VME Harpyska. kH HOt ycTpolicTea. kH PI'Po- MNa MUH
8 — 1641 0 84.8 —
9 4 1833 0 94.1 15
10 — 1659 0 85.7 —
1 5 0 -1659 85.7 15
12 - -0325 -1659 69.1 —
13 6 -1406 -2744 69.1 15
14 — -1935 -2744 41.8 —
15 7 -2811 -3621 41.8 15
16 — -3621 -3621 0 —
17 8n9 -4048 -4048 0 5
MpoTus 18 _ 0 0 0 —
yanouun
cTpenku MepeknoyeHne ¢ BHYTPEHHETO JaB/IEHNS HA BHELLHEe AaBneHne
19 — -4048 -4048 0 —
20 10 -4048 -4048 -57.5 15
21 1 -2131 -2131 -57.5 15
22 12 0 0 -57.5 15
23 — 0 0 -50.6 —
24 13 1406 1406 -50.6 15
25 — 1406 1406 -36.1 —
26 14 2856 2856 -36.1 15
27 — 2856 2856 0 —
28 1 4048 4048 0 5
29 — 2856 2856 0 —
30 14 2856 2856 -36.1 15
31 — 1406 1406 -36.1 —
32 13 1406 1406 -50.6 15
Mo yacosolii 33 - 0 0 -50.6 -
CTpenke 34 12 0 0 -57.5 15
35 n -2131 -2131 -57.5 15
36 10 -4048 -4048 -57.5 15
37 — -4048 -4048 0 —
38 — 0 0 0 —
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MpogomkeHve Tabnnupl A.3

Hannop'f;;’Hﬁme Sran " ar;TangKeim A OceBas Yeunve ot Harpysou- [lasnexve Bblgepxka.
VME HarpyxeHvsa3 VME Harpy3ka. kH Hoto ycTpolicTea. kH ‘PlI'Po- MMa MUH
MepeknrayeHn e c BHELLHEro [ l0/1IeHNA Ha BHyTpeHTiee AaBeHne
MpoTus 39 — 2678 2678 0 —
4YacoBsoi 40 2 4048 2678 70.8 15
crpenkn 41 - 3136 1766 70.8 —
42 3 3407 1766 84.8 15
43 — 1766 1766 0 —
44 8n9 -4048 -4048 0 5
45 — -3621 -3621 0 —
46 7 -2811 -3621 41.8 15
47 — -1935 -2744 41.8 —
48 6 -1406 -2744 69.1 15
49 — -0325 -1659 69.1 —
50 5 0 -1659 85.7 15
Mo 4acosoii 51 — 1659 0 85.7 —
cTpenke 52 4 1833 0 94.1 15
53 — 1641 0 84.8 —
54 3 3407 1766 84.8 15
55 — 3136 1766 70.8 —
56 2 4048 2678 70.8 15
57 - 3363 2678 35.4 —
58 - 4048 3363 35.4 _
59 - 3363 3363 0 —
60 1 4048 4048 0 5
61 - 3363 3363 0 —
62 — 4048 3363 35.4 —
63 — 3363 2678 354 —
64 2 4048 2678 70.8 15
MpoTue 65 — 3136 1766 70.8 —
4yacoBoli 66 3 3407 1766 84.8 15
crpeni 67 — 1641 0 84.8 —
68 4 1833 0 94.1 15
69 — 1659 0 85.7 —
70 5 0 -1659 85.7 15
71 — -0325 -1659 69.1 —
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OKOHYaHue TabnuublA.3

Hanlgp'f;;rﬁme Sran " ar;Tag;:(';m A OceBas Yeunve ot Harpysou- [lasnexve Bblgepxka.
VME HarpyxeHvsa3 VME Harpy3ka. kH Hoto ycTpolicTea. kH ‘P|” Po- MMa MVH
72 6 -1406 -2744 69,1 60
73 — -1935 -2744 41,8 —
74 7 -2811 -3621 41,8 15
75 — -3621 -3621 0 —
76 8n9 -4048 -4048 0 5
77 — 0 0 0 —
MepekntoyeHne ¢ BHyTPEHHErO faB/ieHNA Ha BHelLHee AaBfieHne
MpoTus 78 — -4048 -4048 0 15
yacoBoli 79 10 -4048 -4048 -57,5 15
CTpenkm 80 n -2131 -2131 -57.,5 60
81 12 0 0 -57.5 15
82 — 0 0 -50,6 —
83 13 1406 1406 -50.6 60
84 — 1406 1406 -36,1 —
85 14 2856 2856 -36,1 15
86 — 2856 2856 0 —
87 — 0 0 0 —
MepekntoueHne ¢ BHeLIHero AaBfeHnsl Ha BHYTPeHHee AaBfeHne
88 1 4048 4048 0 5
89 — 3363 3363 0 —
Mo yacoBsoii 90 — 4048 3363 35.4 —
CTpenke a1 — 3363 2678 35,4 —
92 2 4048 2678 70,8 60
93 — 2678 2678 0 —
94 — 0 0 0 —

KoHeli ucnbitaHus

aHomepa 3TanoB HarpyxeHua npueeaeHbl oT inua, nposogdaulero ucnbitTaHne, U He COOTBETCTBYHOT Ta6n|/|qe 6.
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BHyTpeHHee

aTouknm HarpyxeHus o6o3HauyeHbl Uudpamun 6onee Menkoro wpugra.

T-- o6nacTtb UcnbiTaTeNbHbIX Harpy3ok, cooTeeTcTBylowana 100 % oT npeaena Tekyvyectu VME ana Tena Tpy6bl: 2 -« o6nacTb ucnblita-
TeNbHbIX Harpysok, cooTseTcTBylolWwana 95 % ot npegena Tekydyectn VME ans Tena Tpy6bl

PucyHok A. 1 — 3Tanbl HarpyxeHus gas UCNbITaHWi cepumn A cCoOeUHEeHNs C NPOYHOCTLIO, PaBHO NPOYHOCTMN
Tena Tpy6bl HAPYXHbIM AaMeTpoM 178 MM TONWMHONM cTeHkn 10,16 MM. rpynnbl npoyHocTn P110
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Mpunoxexne B
(cnpaBoy4HOE)

O6nacTb ucnblTaTenbHbIX Harpys3ok n npegesibHble Harpy3ku ana COE,D,MHEHVIVI

B.1 O6uime nonoxeHus

N3rotoBuTENb [O/HKEH MOMHOCTLIO 3a4aTb 0651acTb UCNbITATENbHbIX Harpysokansa csoero nsgennsa B COOTBETCTBUN
C npunoxeHvem A. B ToM cnyyae, Korga UsrotToButenb He BbINO/IHUT AaHHoe Tpe6OBaHMe, 3TO NPUNOXeHne MoxXeT 6bITb
MNCNOSIb30BaHO 3aKa34ynKoM AnsA OUEHKN o61acTu ucnbiTatesbHbIX Harpysok npu noMmowu mogenun paﬁOTOCI’IOCOﬁHOCTVI co-
eANHEeHNA. OCHOBA@HHOI Ha BO3MOXHOCTSIX onpegeneHHbIX KPUTUYEeCKnX nonepeydHblxX ceyeHui coenHeHUA.

N3roToBuTENb AO/MKEH TaKXKe MOMHOCTbI0 UK XOTA 6bl N0 Mepe BO3MOXHOCTKU 3afaTb npefesibHble Harpysku onsa
cBoero usgenua. Ecnv oH npepgnoyTeT 3TOrO0 He Aenatb, TO HaCTOFILIJMﬁ CTaHOapT No3BOSIAET NOoNy4YuTb 06BbEKTUBHbIE
AaHHble 06 3Tux Harpyskax. YpaBHeva ANna onpefeneHns npegesibHbiX Harpys3ok He BK/IKDYeHbl, 0O4HaKo, B CTaHA4apT, No-
CKO/1bKY OHM NMpoAo/HKaT nsyvyatbCs.

Vcnonb3oBaHne I/IH(*)OpMaLl'VII/I, co,qep)Kau.l,eﬁcsi B HaCTofAWEM NPUIOXeHUN, He ABAETCA o6na3arenbHbIM. Ecnin 310
npunoXXeHne NPUHATO B Ka4eCTBe OCHOBbI ANA nporpamMmmbl ncnbITaHU coeavHeHuAa, 10 HeO6X0,CI|I/IMO npuaepxumeatbca
ero nosiIoXeHni (CM. BO BBeAEHUN K CTaH4apTy 3Ha4YeHne NCcnosib3yeMbliX B HEM rnarosibHbIX (*)OpM).

B.2 OCHOBHble MPUHLUNbI

B.2.1 BeefeHvne B MOAENb KPUTUUYECKNX NONEPEYHbIX CeYeHWii coegnHeHuns

CoefivHeHUs o6cafHbIX U HACOCHO-KOMMNPECCOPHbLIX TPy6 MOryT paccMaTtpuBaTbCA Kak KOHLEHTPUYHO pacnoso-
XEHHble KOMMOHEHTBI, cayxXalue Ana coegnHernuns Tpyb c Lenbio 06pa3oBaHna KONoHHbI. CoefuHeHve BKIOYaeT B ceba
pe3b6y, yNAOTHEHNUA 1 (UIK) YNOPHbIE 31eMEHTbI. VIX KOHCTPYKLMU 1 (DYHKLUWM MOTYT MEHATLCA B LUMPOKMX Npejenax.

KonoHHbI 06CafHbIX 1 HACOCHO-KOMMPECCOPHbIX TPY6 06bIYHO MOABELIEHbI WK 3aLeMeHTUPOBaHbl B CKBaXWHE U
nogsepratwTcs BO3AeNCTBII0 NePBUYHBIX HArpy30K NATW TUMNOB:

a) AaBneHue Teky4eli cpefbl BHyTPEHHEE WU BHELUHEe;

b) OCeBOE YCUNNB PaCTSXEHUA UMK CXKaTUS;

C) U3rn6 OT BbINyYMBAHUS UK OTK/IOHEHUSI HANPaB/IEHNSA CKBaXUHbI;

d) KpyyeHue OoT CBUHYMBAHUS U BpaLLeHUS;

€) HeocecVMMeTPUYHbIe HArpy3ku OT KOHTaKTa no naowagmn, MMHENHOro Uamn ToHeYHoro.

HacToswwmii cTaHAapT paccMaTpuBaeT TO/IbKO TPU NepBbIX BUAA HArpy3ok, KOTopble SIBAAITCS NepBUYHbIMU Npak-
Tuyeckn B Nt06OI ckBakmnHe. Tpybbl, kak N coefuHeHns 06cafHblX N HACOCHO-KOMMPECCOPHbIX TPY6, B NpoLiecce aKcnay-
aTaumm JO/MKHbI YCNeLwHo BbigepXnBaTb [BOCNPUHUMATL U (M1K) Nepefasath! 3Ty Harpysku.

0O6nacTb UCMbITaTeNIbHbIX HArpy30K A4N1A Tena Tpybbl MOXeT 6biTb MaremMaTuyecku onucaHa B Buie psga Komo6u-
HaLuii Harpysok, Bbi3blBaOLWNX IKBUBANIEHTHOE HanpshxeHne no Musecy (VME) B Tene TpyGbl, 3KBUBaneHTHOe npeaeny
TeKy4YecTu martepuana npu oceBoM pacTsxeHuu. MofobHbIM xe 06pa3om 06nacTb NCnblTaTeNbHbIX HArpy3ok A4ns coeaun-
HEeHUs MOXeT 6bITb 3ajaHa B BUAe KOMGUHaLWIE Harpy3ok, onpeAensiolmx npeaessl ero repMeTUYHOCTM U MPOYHOCTM NpU
LUMKINYECKOM HarpyXXeHuu.

0O6nacTb UCMbITaTE/bHbIX HAarpy30k oxBaTbiBaeT YeTbipe KBagpaHTa:

- KBaApaHT |: oceBoe pacTaXeHne NAC BHyTPEHHee [aBfieHne C BO3MOXHbIM U3r1M6om;

- KBaApaHT Il: oceBoe cxaTue NAC BHYTPEHHEe faBieHne C BO3MOXHbIM N3rMbom;

- kBagpaHT lll: oceBoe cxaTue NAC BHELHee AaB/ieHNe C BOSMOXHbIM U3rMboMm;

- KBagpaHT IV: oceBoe pacTsikeHue NoC BHelHee AaBneHne ¢ BO3MOXHbIM N3rM6oM.
Ha pucyHke B.1 npuBeeH npumep o6nacTteil UCnbiTaTeNbHbIX HATPY30K 418 Tena Tpy6bl U AN COeANHEHNS.
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T — o6nacTb ucnbiTaTenbHbIX Harpysok. cooTseTcTeyowas 100 % oT npegena Tekydectu VME ans Tena Tpy6bl. 2 o6nacTb Mcnbl-
TaTeNbHbIX Harpy3ok, cootTsetcTBytowas 100 %. Ans coefuHeHus; 3 — o6nacTb UCNbITaTeNIbHbIX HArpy3ok, cooTBeTcTBylowas 100 %
cmaTuio no NCO 10400 unu APl Bull 5C3
O ekTnBHOCTb: 0.64 — pacTsxeHue; 0.38 — cxartue

NMpumeyaHune — YnCnoBble 3HAYEHUSA NPUBEAEHBI ANS WAMKOCTPALNN U He NPeACTaBASIOT CO6O0M 3HaYeHus B
efinHnuax n3MepeHuns.

PucyHok B.1 — O61acTu UCTbITaTe/bHbIX HArPy30K A5t Tefia Tpy6bl U 4151 COeAUHEHNS
KOHKPETHbIX pasMepoB

B.2.2 9KkBMBa/ieHTHAA UHTEHCUBHOCTb HanpsixeHunin no Musecy (VME)

Mpwn HarpyxeHnn oceBoOli Harpy3koi n JaBneHneM u npu oTcyTcTBMM n3rnba Hanpsxenns VME Bcerga gocturaiot
nvka Ha BHyTpPEHHeli NOBEPXHOCTM KOMMOHEHTa. MNpW AONONHUTENIbHOM BO3AEeCTBUN YMEPEHHOIO MW CUNbHOTO n3rnba
nuK HanpskeHnii VME MOoXeT HaxoAWTbCs Ha HapyXHOI NOBEPXHOCTU, YTO 3aBUCUT OT AnameTpa v TOLWMUHbI CTEHKU KOM-
noHeHTa B nyHkTe B.5 onucaHo onpegeneHne coveTaHus AaBfeHNs, 0CeBbIX U N3r1BGaloLLMX YCUNIA, BbllLe KOTOPbIX MUK
HanpskeHuii VME BbIXOAWUT Ha HapyXHYl MOBEPXHOCTb 3/1eMeHTa coeAnHeHuns (Teno Tpybbl, cOeAUHEHNE, HUMNENbHBbI
WUNKN pacTpy6HbI 3NeMEeHTbI).

B 3aBMCMMOCTU OT KOHCTPYKLUN COEMNHEHUS KakK ero paboTocnoco6HOCTb (Hecylas cCnocobHOCTb), Tak 1 ero reo-
MeTpuyeckne napameTpbl ((bopma) MOryT CyLLeCTBEHHO OT/IMYaTbCsA OT paboTOCNOCOGHOCTM U (DOpPMbI Tena Tpyosl, T. e.
unnuHgpa. B pesynbtate 06n1acTb UCMbITaTe/bHbIX HArPy30K AN COeAVHEHNSA MOXET ObiTh Kak LuMpe, Tak U e Takoi
obnactu Ans Tena Tpyo6bl.

B.2.3 O651acTb McCNbiTaTe/bHbIX HArPy30K AN COeANHEHUSA

O6nacTb ucnbiTaTe/lbHbIX HAarpy3oKk AN CoefuHeHns npeacTaBniseT cob6oil COBOKYMHOCTb KOMGUHaLMI Harpysok
(oceBbix, OT AaBneHns v oT usrnba), Npu AelicTBUM KOTOPbIX COeAVHEHNE COXPaHsAeT CBOK NPOYHOCTb W repMeTUYHOCTb
npu LUKIMYECKOM HarpyxeHun. MNpu Harpyskax, BbIXOASLMX 3a Npefesnbl 3TO 06nact, coegnHeHne MoxeT 6biTb no-
BpEeX/eHo. 4To NpuBefeT K noTepe MPOYHOCTU U (UMW) TepMETUYHOCTM NGO Npy NocAeayoWweM LUKINYeCKOM Harpyxe-
HUW. NM60 Npu BO3pacTaHuM NOHBOro KOMMNOHEHTAa Harpy3ku.

B.2.4 MNpepaenbHbie HArpy3kn v paspyliawoujne Harpysku Ana coefjuHeHns

Mop npefenbHbIMU HarpyskamMy NOHUMAlOTCA Harpysku, Npu KOTOPbIX COeANHEHNE TepsieT NPOYHOCTb U (Unu) rep-
METUYHOCTb. B 3aBMCMMOCTN OT KOHKPETHbIX XapakTepucTuk CoeuHeHns npeaenbHas Harpyska MoxeT 6bITb Takxe pas-
pylLanLwein Harpy3Koil.

63



FOCT PUCO 13679—2016

MpepenbHble HArpy3kn AN COeANHEHNA MOTYyT Takke 6biTb 60/bLIE UM MEHbLUE NPefe/bHbIX Harpy3ok Ansa Tena
Tpy6bl. Kpome TOro, coeiMHeHne MoXeT 6bITb 60/1ee YyBCTBUTENbHBIM K O4HOMY BUAY HArpy3ok U MeHee NpoYHbIM B 3TOM
OTHOLLUEHWK, YeM Teno Tpy6bl, HO 06n1aaaTh 60nee BbICOKOW CTOWKOCTbIO K APYrOMYy BUAY Harpy3ok, YeM Teno Tpy6bl. ITu
chakTopbl HEO6XO0ANMO YyUnTbIBATL NPU BbIGOPE UCMNbITATENbHbIX U NPeAeNbHbIX Harpy3oK 415 COeANHEeHNS.

B.2.5 O6nacTb UcnbiTaTesibHbIX HArpy30K 415 KOTOHHbI Tpy6

O6nacTb UcnbITaTeNbHbIX HArPy30K ANS KOMIOHHbI TPy6, cocTosilel us Tpy6 n ux coefuHeHuit, ABNSETCA MUHU-
MasibHOW KOMGUHaLMeld Harpy3ok (oceBbIX, OT AaBMEHUSA U OT U3rn6a), B npegenax KOTOpoit KONOHHA BblAepXnUBaET Ln-
KNveckoe faBeHne 1 coxpaHsaeT NPOYHOCTbL U KOoTopas orpaHnynBaeTca npeAesbHbiM HanpsxeHnem no Musecy B tene
TPy6bl UAn B coeguHeHun. O6nacTb UCNbITATENbHbIX HArpy30K A1 KOJIOHHbI TPy6 OrpaHnyMBaeTCs Takke CTOWKOCTbHO
Tena Tpy6bl ABYXOCHOMY CMSITUIO, ONpeaensiemMomy no ypasHeHusam no MCOHAO 10400 nnm API Bull 5C3 gnsa kBagpaHToB
1l v IV. B KOTOPbIX AEACTBYET BHELLIHEE JaB/EHME.

MpepfenbHble Harpy3kun 419 KONOHHbI TPY6 NpeAcTaBnsaloT co60i KOMOUHALWIO Harpy30K (OCEBbIX, OT AaB/eHUs 1 oT
n3rmnba), kotopas NpUBOAMT K NOTEpPe NPOYHOCTU U (M) repMEeTUYHOCTN BCECTBIE OCEBOTO UK pajnanbHOro paspbisa
NN cmATUS Tena Tpy6bl NN CoeMHEHNs, HanpuMep B KOJIOHHe 06CaAHbIX UM HACOCHO-KOMNPECCOPHbIX TPy6.

B.3 9kcnnyataunoHHble CBOWCTBA U pasMepbl, HE0O6X0AUMbIe A5t pacyeTa 061acTu UcnbiTaTeNbHbIX

Harpysok B npejgesnax ynpyroctu

B.3.1 3kcnnyaTtaunMoHHbIe CBONCTBA

3KcnnyaTauMoHHble CBOMCTBA U 6a30Bble ypaBHeHUS ANS UX onpefeneHns ansa Tena Tpy6bl v cTaHfapTHbIX coeam-
HEHWIA, a TaKkke pasMepbl CTaHAAPTHbIX coeAnHeHnii npueegeHbl B UCO/TO 10400 nnan API Bui 5C3 n B NCO 10422 vnn
API Spec 5B. OgHako N5 HeCTaHAAPTHbIX COeAUHEeHWI NOMHble 3KCMNyaTaunoHHblIe CBOCTBA U 6a30Bble ypaBHEHUS ANA
nx onpefjeneHvs B JOCTYMHON nnTepaType OTCYTCTBYIOT.

B.3.2 Mnowafb 1 pasMepbl KPUTUHECKNX CeYeHU

Mnowafb » pasmepbl KPUTUHECKUX MOMEPEeYHbIX CeYEHWN, HeO6XoauMbIe NS pacyeTa 061acT UChbITATENbHbIX
Harpysok B npefenax ynpyroctu B COOTBETCTBUM C NpunoxeHnem B. npusegeHsl B Tabnmue B.1.

Ta6nuua B.1— Mnowasb 1 pasmepbl KPUTUYECKUX CEYEHUiA

KOMMOHEHT KO/OHHbI rpy6 O603HauL 3HaveHne
nnn 061acTn ucnbiTaresb- Tpebyemble pasmepbl (cM. 7.3.1) we ans
HbIX Harpy3oK pacyeTa®
HapyXHblii anameTp (HOMUHaNbHBIA UK PakTUYecKnii) °g
Teno Tpy6bl TonwmHa CTeHKn t
BHyTpeHHUiA guameTp (pacyeTHbIit) D,
Mnowaab KPUTUYECKOTO NONEPEYHOTO CEYEHNA AN pacyeTa Ha
pacTsxeHue \
KBagpaHT I COOTBETCTBYOLNI AMaMeTp, Ha KOTOPbIN AelicTByeT BHYTPEH-
Do
pacTAXeHMe Hee faBneHune
VI BHYTPEHHEE flaBIeHNE  CogrpeTcTBylOWAn TOMUMHA CTEHKW, HAa KOTOPYH AeiicTByeT .
BHYTpeHHee AaBfieHne
BHYTpeHHUIA AnameTp (pacyeTHbIi) D\
Mnowagb KPUTMUECKOro NMONEepPeYHOro cevyeHuns AN pacyeTta Ha
coxkartve \
KsagpaHT II: CooTBeTCTBYIOLMIA fuameTp, Ha KOTOPbIA feiicTByeT BHYTpeH-
Hee naBneHue Do
cxartue
W BHYTpEHHEE [aB/IeHNE  CooTBeTCTBYIOLWAA TO/WMHA CTEHKM, HA KOTOPYl AelcTByeT ¢
BHYTPEHHee faBfeHne
BHYTpeHHU gnameTp (pacyeTHbliA) D,
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OkoHuyaHue Tabnuubl B. 1

KOMMOHEHT KOMIOHHbI TPy6 O6osHaub 3HaueHne
WM 061acTn ucnbiTaresb- Tpebyemble pasmepb! (cM. 7.3.1) Wi ans

HbIX Harpy3c« pacyeta®
Mnowaab KPUTUHECKOTO NONEPEYHOro CeYEHNA AN pacyeTa Ha
cxartvne

KsagpaHT II: CooTBeTCTBYOLWMNIA AuameTp, Ha KOTOpbI AeliCTBYeT BHeLLHee

Do
cxatme faBneHne
1 BHELWHee fiaBnexHne CooTBeTCTBYlOWAsA TO/MWMHA CTEHKM, Ha KOTOPyl AelicTByeT ¢

BHELLHee faBfeHne
BHyTpeHHUiA guameTp (pacyeTHbIit) D,
Mnowaab KPUTUYECKOTO NONEPEYHOTO CEYEHNA AN pacyeTa Ha
pacTsxeHue \

KeagpaHT IV: COOTBETCTBYWOLWMIA AnamMeTp, Ha KOTOpbI AeicTBYeT BHeELLHee
JaBrneHne Do

pacTseHue

1 BHELIHee flaBneHne CooTBeTCTBYOWAs TO/MWMHA CTEHKM, Ha KOTOpPyl AelicTByeT ‘

BHELUHee AaBfieHne
BHYTpeHHUIA AnameTp (pacyeTHbIit) D\

a 3anosiHseT 3akasuuk.

MpumevyaHne — B kaxgom kBagpaHTe MoxeT 6bITb 601ee 0AHOro KPUTUYECKOTO CeYeHUs, 0CO6EHHO B CO-

e/INHEHUNSAX C Hecylleil CNOCOBGHOCTbLIO MO OCEBON Harpy3ke 1 (Mnun) Harpyske oT aBNIeHUSI MEHbLUEl, YeM y Tena Tpy6bl.

B.4 Tpe6oBaHusa

B.4.1 O6wwne nonoxeHuns

Mepepn npoBeAeHNeM UCNbITaHWli B COOTBETCTBUM C 4.1 HEO6XOAMMO OnpefennuTb reomeTpuyeckme napamMeTpbl Co-
efJMHeHNA. 06/1acTb UCMbITATE/bHBIX HArPY30K 1 IKCNIyaTalNOHHbIE XapakTepPUCTUKN COeUHEHNS.

B.4.2 O6nacTb ucnbiTaTeNbHbIX HArpy3ok

MN3rotoBMTENb HECTAHAAPTHOTO COEAVHEHUA, NOoAJ/exallero UCNbITaHu, JO/KEH NPefCTaBUTb MOJHYK 06/1acTb
ncnbiTaTeslbHbIX Harpy3ok 1 npefenbHble Harpysku 415 COeMHEHNA Npu Bcex KOMOUHALMAX AaBNeHWI (T.e. BHYTPEHHEro
1 BHeLLHero AaBNeHNsa) 1 0CEBbIX HArPy3ok Ha pacTsxeHne u cxaTue. Kpome TOro, M3roToBUTENb [O/IXEH NPeAcTaBUTb
nonpasku k 061acTu Ans yyeta usrunbéa.

O6nacTb UCMbITATE/IbHBIX HATPY30K 1 NpejesibHble Harpysku MoryT 6biTb NpeAcTaBieHbl B hopme:

a) ypaBHEHU ansa pacyeta coefMHeHNs:

b) Tabnuy, ¢ LMMOPOBLIMY AAHHBIMW:

C) rpachnkoB ¢ LUMPPOBLIMU 3HAUYEHUSIMU A1 TOYEK NepeceyeHns 1 npeBblleHns.

OueHb BaXHO, YTOGbl KOMGUHMPOBAHHAA Hecyllas CNOCOGHOCTb, BblpaXeHHas B 061aCTW UCMbITATE IbHbIX HAarpy-
30K. 6blf1la AOCTATOYHO TOYHO onpefeneHa B6AN3N Tex TOYeK, B KOTOPbIX MOBbILEHHAS YYBCTBUTE/IbHOCTb COeANHEHUs
MEHAETCS C YyBCTBUTE/ILHOCTMW K AAaB/IEHNI0 Ha YYBCTBUTE/IbLHOCTb K OCEBOI Harpyske u (Unm) K n3ruby n Hao6opoT. Pac-
YeTHble YypaBHEHUS, aHanMTU4yeckne Uan amMnupuyeckne, o/HKHbI NONHOCTLIO 3aAaBaTh 06/1aCTb UCMbITATESbHbIX HArpy-
30K 4N BCEX KOMGUHALMIA AaBNeHNA 1 0CEBOT0 YCUNS € y4eToM un3rnba. dopma ypaBHeHUs fo/mkHa obneryaTb pacueT
[aBneHuii Npu 3afaHHol 0CeBOI Harpyske ¢ yueTom 1 6e3 yyeTa usrunba.

Tak Kak KOHCTPYKLUMS COeANHEeHNH 06CcafHbIX U HACOCHO-KOMNPECCOPHbIX TPY6 M COOTBETCTBYHOWME 06nacTH mc-
nbiTaTeNbHbIX HArpy30K MOTyT MEHATLCA B LUIMPOKUX Npefenax, TO HEBO3MOXHO pernaMeHTupoBath o6Line TpeboBaHna K
MUHUMaNbHOMY YMCAY 3HaYeHUit B TabnnMyHOM cpopmarte. ECnm KOHCTPYKLMKM COEAUHEHNS CBOCTBEHHbI U3MEHEHUS YyB-
CTBUTENbHOCTU K Harpyske, To 06513aTe/IbHO HY)XXHO NpeAcTaBuUTb Harpysku, nNpu KOTOPbIX NPOUCXOAAT Takne U3MeHeHus.

Ansa 3agaHnsa 061acTu ucnblTaTeNbHbIX HArpy3ok v NpefesibHbIX Harpy3ok B npejenax ofHOro kBajpaHTta BrnosiHe
[0CTaTOYHO 0Kk0N0 10 KOMOGUHALMIA HArpy3oK OT AaB/EHWSA 1 OCEBOT0 YCUINA NMPU KOHKPETHbLIX YC0BUAX n3rnéa.

McnbiTaTeNbHble U NpefenibHble Harpy3ku MoryT GbiTb Takke npefcTasrieHbl rpaddnyeck B CONPOBOXAEHUN YuC-
NeHHbIX 3HAaYeHUii ANA nepecevyeHnin faBneHnin n 0CeBbIX YCUNNUI U BCEX HECMNOLWHOCTEN KPUBOI Harpy3ok.

B.4.3 AnbTepHaTuBHOE NpeacTaBneHne 061acTn UCnbiTaTebHbIX HArpy3okKk

Ecnun oTcyTcTBYeT 06/1acTb UCNbiTaTeNbHbIX HAarpy3ok no B.4.1. To oHa MOXeT OblTb YCTAHOB/IEHA MO METoAuKe,
onucaHHoli B B.5.
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B.4.4 NpepenbHble HArpysKku
OnpepenexHne npeaenbHbIX Harpy3ok 4o NpoBeAeHWs UCMbITaHU Ha Takne Harpyskun He siBnseTtcs TpeboBaHuem
HacToALero ctaHgapTa.

B.5 PacueT o6nacTeil npeAesibHbIX Harpy3ok

B.5.1 O6uwmre NonoxXeHus

Mpwn pacueTax HecyLeli cNoCO6HOCTU Tena TpyObl U KPUTUUYECKUX CeYEHUI COeANHEHMNS NO HACToALWEeMy cTaHfapTy
noctas/ieHa Lenb NPOBOAWNTL UCMbITaHNS 06Pa3L,0B NPU CTO/b BbICOKO HArpy3ke unn KoM6uHaumm Harpy3ok, Hackosbko
3TO NpakThyeckn 6esonacHo. B cBA3M C aTUM Npu pacyeTe o6nacTell uCNbITaTeNbHbIX HArpy3ok N npefenbHbIX Harpy3ok
ANs Kaxaoro obpasua cnegyeT NpuAepXnBaTbCs NpuBeAeHHbIX fJanee ykasaHuii. [pegen TekyuyecTn, HapyXHblli guameTp
N MUHUMAaIbHAA TO/WMHA CTEHKN MPUHMMAIOTCA B COOTBETCTBUM € 7.3.1.

B.5.2 O6nacTb cnbiTaTeNbHbIX HArpy3oKk Ans Tena Tpy6bl

B.5.2.1 O6wue nonoxeHuns

O6nacTb ucnbiTaTesbHbIX Harpy3ok VME npepactasnseTt co6oit TpexmepHyto curypy. YTobbl 061eruntb nocTpoeHne
cooTBeTCTBYIOWMX rpadrkos VME. He06Xx04MMO HOpMann3oBaTth TaHreHUnanbHoe HanpsxxeHne (0T BHYTPEHHEro 1 BHeLl-
Hero gasneHuns) Tak. kak 6y4TO COOTBETCTBYIOLLEE BHELIHEE UV BHYTPEHHEe AaBieHne paBHO Hyn. pyrumu cnosamu,
ANns no6olt kKoM6UHaLUN BHYTPEHHEro W BHELIHero AaBfeHns HeobxoAMMO paccumTaTb 3KBMBANIEHTHOE BHYTpeHHee
BHellHee [jlaB/eHne, KOTOpoe BbI3bIBAET TAKOE Xe TaHreHunanbHoe HanpsKeHue, Kak ecin 6b COOTBETCTBYIOLLEE BHEL-
Hee 1 BHYTpeHHee flaB/ieHne 6b1710 paBHO Hy/o. B NpoTMBHOM ciyvae noTpeboBasnoch 6bl 6eCKOHeYHOe Ynco rpadmkos
ANS KaXA0ro KOHKPEeTHOro coyeTaHua AasfieHnii. B pesynbrate BbileCKa3aHHOrO B PacHeTHOM ypaBHEHUW CyljecTByeT
paspbIB NpK KOOPAMHATE 0CEBOr0 YCUNSA, COOTBETCTBYIOLE HyieBOMY AaBneHuno. Jpyrumu cnosamu, B kBagpaHtax | n
Il TpebytoTca cocTaBnsawwme ypaBHennin VME (ohu 0,), Hexenn B kBagpaHTax Il n IV. MogpobHee 06 aTom cm. [2]. YpaB-
HeHnA AN HopManusauuun AasneHns npusefeHsl B B.5.3.

B.5.2.2 O6nacTb ucnbiTatesibHbIX HArpy3oK /19 0JHOOCHO Harpy>xeHHoi Tpyobl

PacyeT npoBoOAMUTCSA NO CNefYOLNM YpaBHEHNUAM.

a) [pepenbHoe ycunme 0CeBOro pacTsXKeHWUs npy O4HOPOLHOM pacnpefeneHnn 0CeBbIX HaMpPsHKeHNn

Fa="yAp=ayx (D -t)t =ay~r[C>2-(D -2 ("], (B.1)

rae Fa — npepgenbHoe ycuane 0CeEBOro pacTaXeHua:

Ly — 3ajaHHbIi Nnpefen Teky4yecTu Npu 0CEBOM PACTSXEHNUMN, 06bIYHO NpeAen TeKy4ecTn nNpyu 0CeBOM PacTsHKeHUN
no ctaHgaptam MCO 10400 wnun API:

Ap — njouwiajb NonepeyHoro ceveHns Tena Tpyobbl;
D — HOMWHAasbHbI/ HaPYXHbIA AnameTp TPy6bI:
/| — HOMUWHanbHas TOMLWMHA CTEHKN TPy6b;
A = 3.1416.

b) TpegensHoe BHyTPEHHEE AaBreHne, COOTBETCTBYIOLLEe HauYaly TeKyYecT Ha BHYTPEHHeli NoBEpPXHOCTM

[D2- (D - 21)2]

ox (B.2)
~*[d2+{D- 2 tf\
rae  p, — npefenbHoe BHyTPEHHee fJaBrieHue:
0, — 3afjaHHblii Nnpefen Teky4ecTy Npu NonepeyHoM pacTsXKeHUU, ecin OH U3BECTEH, UK Npefen TekyyecTu npu
0CEBOM PacTsHXKeHUN.
c) [pepgenbHoe ycuane cXaTus B OCEBOM HanpasneHUn
Fa=-acAp=-o0ex(D -nt (B.3)

raoe Fa — npegenbHoOe ycuame oCeBOro Cxartus;

Clt — 3ajaHHblii Npefen Teky4yecT Npyu OCEBOM CXaTuu, eC/i OH U3BECTEH, WK Npejesn TeKy4yecTu npu 0CeBoM
pacTsxXeHuu.
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d) BHeluHee faBneHne, Bbi3blBAKLLEE CMSATNE HA BHYTPEHHE NOBEPXHOCTU

-:a*pMo-ro -2007 -1
202 " LoD

(8-4)

rae  p0— npefensHoe BHELHEe AaBfeHune:

Ou — 3ajaHHblii Npegen Teky4ecTy Npu NoNepevyHoOM CXaTuu, e/ OH W3BECTEH, UKW NPeaen TeKyyecTu npu oce-
BOM PaCTSHKEHNU.

MpepenbHoe BHELIHee AaBneHne MOXET OrpaHnMuMBaTbcs hakTopamy HeyCTOWUYMBOCTY, a He HavyasoM TekyyecTn
BHYTPeHHeli noeepxHocTW. Mo3aToMy npefesibHOe BHellHee [aBfieHne CTOMKOCTU K CMATWI0 Tena Tpy6bl NpW Hy/neBOM
0CEBOM pacTsHKEHUN HEOGXOAMMO paccUMTbIBaTh N0 METOAMKE, ONUCAHHOI B NyHkTe 1.1 MCOTO 10400 unu API Bui 5C3.
CnomolLbio ypaBHEHW AN onpeAeneHus AaBfeHns CMATHSA.

Tpy6bl HeCTaHAAPTHbIX TPYNMN MPOYHOCTM MOryT o61afaTh CTOWKOCTbLIO K CMATWIO 6Oslee BbICOKOM, YeM paccumMTaH-
Has no meToAvke, onucaHHoi B nyHkTe 1.1 MCOHAO 10400 nnm API Bui 5C3. B gaHHOI npoueaype MOryT 6biTb UCNOMb-
30BaHbl CriefytoLine 3HaueHus:

e) W3rnb Ha BbIrTHYTOW MM BOTHYTOW CTOPOHE BHYTPEHHel NoBepXHOCTH

K@ = mommmmmmmmos oo (B-5)
9 0.060156(0 - 2/)

rge Dibg — BenuumHa usrnba Ha anmHe 30 M. T. €. OTK/IOHEHWE OCEBOI TMHUU HA eAVHULY ANMHBI, OTPAHUYEHHOE TEKY-
4ecTblo BHYTPEHHEe NOBEPXHOCTW TPYObI;

0 — 3afiaHHblii Npeaen TekyyecTu Npu pacTsHKeHWU unmn cxatnu. MMa. ecnu oH N3BecTeH, UK Npeaen Tekyyectu
MpW 0CEBOM PACTSXEHUN BHYTPEHHE NOBEPXHOCTU TPYObI;

O — HOMWHAbHbIN HapYXHbIA gnameTp, MM;
| — HOMMWHasbHAs TOMLLMHA CTEHKU, MM.

YpaBHeHue (B.5) He pacnpocTpaHaeTcs Ha u3rn6. Bbi3biBaeMblli NONepeyYHbIMU Harpyskamu, Hanpumep TpexTouey-
HbIA M3rn6.

MockonbKy y Tpy6 M3 HEKOTOPbIX MaTepuanos, 0CO6eHHO X0104HOAeOPMUPOBAHHbIX TPY6 U3 KOPPO3NOHHO-CTOA-
Knx ctaneii n cnnasos (cm. MCO 13680). HabnogalTCa 3HauUnTebHbie kKoNebaHns MmexaHnyeckux CBOMCTB NO TO/LMHE
CTEHKM, NPOYHOCTb NpW n3rnbe MoxeT ObiTb OrpaHMyYeHa HanpsHKeHWAMU Ha HapYXHON UAKU BHYTPEHHell MOBEpPXHOCTU
TPy6bl UK Ha BbITHYTOW (PACTAHYTOW) UK BOTHYTON (CXXaToii) NOBEPXHOCTHU.

B.5.2.3 O6nactb KOMOMHUPOBAHHbIX UCMbITATE/IbHbIX HArpy3oK AN5 Tena Tpyobl

3Ty o6nacTb paccuyMTbiBalOT C MOMOLLbIO Teopun aHeprum gedpopmaunn Museca. B cooTBETCTBUM C 3TOW Teopwueli
TeKy4yecTb M30TPOMHOro Matepmana npu KOM6MHUPOBAHHOM Harpy>XeHuW BO3HUKAEeT Mof BO3[eiCTBMEM [NaBHbIX Hanps-
XXEHUI B COOTBETCTBUM CO CNeAyoLWMM BblpaXXEHNEM:

a) OJkBMBasSIEHTHOE HanpshxeHue no Musecy

oy = +o0h2+0,2- oa<b- ohor- oroa. (B.6)

rAe  Oov— 3KBMBa/EHTHOE Hanps)eHue no Musecy;
0a— O0CeBOe HanpshXeHue;
oh — TaHreHunanbHoe HanpskeHue:
or — pagunanbHoe (HopManbHOE) HanpsxeHue.

b) [Mpwu oTcyTcTBUM N3rnbda

Mpwn oTcyTcTBUM M3rnba nuk Hanpsxerns VME npu geficTBUM Kak BHYTPEHHErO, Tak U BHELLHEro AaB/ieHus Bcerga
MMeeT MecTO Ha BHYTPeHHeli NoBepxXHOCTU. [103TOMY NpW KOHKPETHOM OCEBOM YCUUU NpeAesibHble BHYTPEHHEE U BHeLL-
Hee faBneHns MoryT 6biTb paccumTaHbl Caeayowmnm o6pasom.
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InaBHble HANPSHKEHUs ONPEeSEensioT Kak
1) TaHreHyManbHoe HanpshkeHne oT BHYTPEHHEro AaBeHus p, Ha BHYTPEHHEN NOBEPXHOCTY

p(02+(0-20*1 _

(B-7)
<th= [02- (D- 2021 =P N
(O2* (0-2/}*1
K' (02—D—2/y2 p*e
rae K, — reoMmeTpuyeckas KOHCTaHTa.
2) TaHreHynanbHOe HanpsXXeHne OT BHeLHero AaBneHns p0Ha BHyTPeHHel NoBePXHOCTN
*
2P00 (B-8)
Jh='D~-(D-202="P° "
2D2
<0~ 02- (D - 20*
roe — reomeTpuyeckas KoHcTaHTa.
3) OceBoe HanpsXeHne OT 0CeBOro ycunmsa
(B-9)
MO-0/
rae  Ap— nnouwagb NonepeyvyHoro cevyeHuns Tpyobl.
4) PagnanbHoe HanpshXeHne OT BHYTPEHHErO AaB/eHNS Ha BHYTPEHHEe MoBepXHOCTH
or=-p, (B.10)
5) PagunanbHoe HanpshkeHne OT BHeLLHero AaBneHuns Ha BHyTpeHHeli NoBepXHOCTH
ar=0. (B.11)

Takum 06pasom, Npu ONpefesieHHOM 3Ha4YeHuu Fa B yC/IOBUSIX OLHOOCHOM OCEBOI HArpy3km COOTBETCTBYlOLLEE
MakcuMasnbHOe BHYTpeHHee [aBfieHWe P, UMK HapyXHoe fasneHue pO npu 3afaHHOM npegene TeKyuyecTn MOXeT GbiTb
HaleHO KaK PeLLeHe KBAAPATHOTO YPaBHEHMUS C UCMO/Ib30BAHNEM TOJIbKO AENCTBUTE NbHbLIX KOPHEIA.

6) 1N BHYTPEHHEro AaBNEHNUsA NOMyYnMm

-B+x"B 2-4AC

P-r oA (B.12)
roe [ansa ypaBHeHus (B.12)]:
A=*Q+* 41,
S=ta-*i«V
C=oa" -0 V.
0y — 3ajaHHblil ypOBEHb HANpPSHXEHWI HA BHYTPEHHE NMOBEPXHOCTH.
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7) NS BHELWHEro AaB/ieHNUa NOAyYnm

-AxyB*-41C (B.13)

rae [ans ypaBHeHus (B.13)]:

A = k02
B =oaka,
C=<@2- 0*.

0V— 3a/jaHHblii ypOBEHb HANPSXXEHNI Ha BHYTPEHHEW NOBEPXHOCTH.

[ns onpefenexuns ucnblTaTeNbHbIX HArPY30K 3aaHHblil ypPOBEHb HaMPSHXKEHWUI <SMunpuHMMaeTca pasHbiM 95 % cpeg-
Hero hakTMyeckoro npejena TekyyecTn MaTepuana, HaliJeHHoro nyTem ucnbiTaHuii Npu 3ajaHHoi TemnepaTtype.

8) MakcumasnbHble Harpysku

M3yyeHune ob6nactu ucnbiTatenbHbIX HArpy3ok AN Tena Tpy6bl N0 pUCYHKY B.1 nokasbiBaeT, YTo B kBagpaHTax | u Il
NUKOBbIe faB/EHNSA 1 OCEBblE HAarpy3ku UMeT MecTo BA0/b 0bnacTeil B ToUkax, onpeAensemMbix Kak

Mpy nomoLn NPUBEAEHHBIX HUXE ypaBHeHMﬁ MOXHO paccyuTaTb YeTbipe napbl NUKOBbIX 3HauYEeHUi AaBneHusa n
0CeBOro ycunusa,

i) KBagpaHT |
P (B-14)
o0Apk,-1)
npn F -
(B-15)
o(*i-1)
Mpn Pi -
i) KsagpaHT Il
A
°%p (B-16)
aA.
(B-17)
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aA
nmpn Po=1
"e(O-ro2

g *~ D ?-(D-2ff'

A?=7-[D 2-(D -21)2¥,

c) [MMpwn Hannuum nsrnba

Mpu Hanuuun n3rnba, HanpuMmep Npu HanpasAeHHOM GYypPeHUn UK BCNeACTBME BUHTOBOTO WU CUHYCOWAANIbHOTO
BbINy4/BaHNS, HA OCEBble HaNPSXEeHUa B Tpy6e HEO6XO0ANMO HAaNOXUTL pacTArvBaioLMe UK CKUMaloLMe HanpsXxeHns
0T n3rnba Ha BHYTPEeHHel NOBEPXHOCTU rpy6bl

cab= *«V (B-18)

rge oab— cymmapHoOe 0CeBOe HamnpsikeHue C y4eToM usrnéa:
0a — 0CEeBOE HanpshKeHWe OT OCEBOW CUNbI.

e

A (D -t)t A0’
oceBoOe HanpshxeHue oT usrnéa. MMa,
rae
rpe M — wu3rubawlmii MOMEHT;
| — MOMEHT UHepLunn.
roe 2 Ift
64
d) W3srnbawowmii MOMEHT M 1 KpMBU3HA TPYObl CBA3aHbI COOTHOLIEHNEM
L My-D A
ab = & --memleemeen- =+0.0601560," (D - 2t). (B-19)

roe — cTeneHb n3ruba Tpy6hl B rpagycax Ha gnavHe 30 m;

D — pnameTp Tpy6bl, MM:
t — TOJIMHA CTEHKU, MM;
Ob — 0CeBOe HanpshkeHue oT usrnéa. MMa.

Paguyc KpBU3HbI Tena Tpy6bl CBA3aH C ee CTeNeHblo u3rnba cnegyowum o6pasom

S— . (B.20)

rae R — paguyc KpUBW3HbI OCU Tena TpyGbl, M.

70



FOCT P NCO 13679—2016

Takum o6pasom, 3ameHa B B.5.2.3, nepeuncneHune a). oaHa oab ob6ecneuynT MakCMasnibHOe 3HaYeHne BHyTPEHHEro
1 BHELWHero gasBneHuii ptu pQ KoTopoe MOXeT 6biTb MPUAOXEHO ANA AOCTUXEHUS 3aj@aHHOTO YPOBHSA CT,Ha BHYTPEHHe
NoBepPXHOCTU Tena TpyGbl NpK onpefeneHHol oceBoii Harpy3ke Fau onpegeneHHoli ctenenun nsrnéa Dleg.

NMprMeuyaHne — B 3aBUCMMOCTU OT pasmepa Tpy6bl, T. €. 3HAUEHWH D v /. NPUNOXEHHOTO 0CEBOTO ycunus Fa.

faBneHus p, uan po v cTeneHn usrmba NUKOBOE HanpsixeHne VME MOXET BO3HMKaTb TakkKe Ha HapyXHOi noBepx-
HOCTU TPYObI.

e) CTeneHb M3rnba, KoTopas MOXeT GbiTb NPUIOXKEHA K Teny Tpy6bl, HaxoAsLelcs nog geicTBueM LaBfieHus u
0CEBOr0 YCUNS, BbilIE KOTOPOW MakCUMasibHoe HanpshkeHne VME BO3HUKHET Ha HapYXXHOW MOBEPXHOCTU Tena Tpy6bl,
MOXeT 6bITb paccunTaHa nyTeM PeLLeHNsi CeyoL X KBagpaTHbIX ypaBHEHNIA:

1) Mpwn geicTBUN BHYTPEHHETO AABNEHUS

_-Byl&-AAC

M (B-21)
2A
rae [ans ypaBHeHus (B.21)]:
'(0-0
A°-T ~
/<2«a+P|-<b)
8=1--——-- Y-
c=-3p,«v
rae  p(— BHYTpPEHHee fjaBfieHue:
D — HapyxHblii fuameTp:
| — TO/LWMHA CTEHKM:
ah — TaHreHynanbHoe Hanps)KeHne Ha BHYTPeHHel NoBepXHOCTU.
2) Mpw feiicTBMM BHELLHETO AaBNeHNA
-B+x"&-4AC
w B.22
rnmax 20 ( )

rae [ans ypasHeHus (B.22)]:

n (HL

A=
4/2
_x2YY VY
T /

C = 3p 0<hi + Po)-

Heo6Xx0AYMO OTMETUTb, YTO MOTYT MCNO/Ib30BaTbCA TO/ILKO AeCTBUTENbHbIE Yncna, T. e. (82 - 4AC) AOKHO 6biTh
6onblwe Hyna unn AAC fOoMKHO 6biThb He 6onblie B2. Mpu pelweHnn OTHOCUTENbHO p, He06XxoaMMO, 4T06bI pO = 0. a npu

pelleHnn oTHocuTeNbHO pDHeo6xoAnMo, 4To6bI p, = 0. Kpome TOro, Kak yxe ykasblBasiocb, B ;aHHOM pacyeTe Hefb3s uc-
nonb3oBaTh Nnepenaj AaBnexuii, T.e. p = p, - po.

3) CTeneHb u3rnba, kotopas MoOXeT 6bITb JONyLieHa 40 Toro, kak HanpshkeHne VME Ha HapyXHO NOBEPXHOCTU
CTaHeT KPUTUUYECKUM, COCTaBNseT

M
*»9 = 5060156 /
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B.5.3 O6nacTb ucnbiTaTenbHbIX HArpy3oK AN COeAUHEHUSA

B.5.3.1 O6wWue nonoxeHns

CoefMHeHNsa MOryT paccMaTpuBaTbCs Kak covyeTaHMe KOHLEHTPUUHbIX NOMbIX LUANHAPOB, YCEUYEHHbIX KOHYCOB U
(nnn) cpepnyecknx cermeHToB, ynuparwoLwmxcsa Apyr B Apyra ynopHbIMU 3/1eMEeHTaMn UM COeAUHEHHbIX APYr C APYrom
npy nomoLm pesbbbl, CTONOPHBIX KONEL UAK APYrMM Cnoco60M. MOXHO nokasaTb, YTO KOHLEHTPUYHO PAaCnofIOKeHHbIe
nonble LWINHAPbLI, HAX0AsLWMNEeCs B KOHTaKTe ApYr C ApYroM, T. e. oka3sbliBallme gaBneHve gpyr Ha gpyra (nocagka c Ha-
TArom). BefyT ce6si noj feicTBMEM BHYTPEHHErO WK BHELLHEro faB/IeHNs Kak CIOWHOW LuanHap.

AHanun3 ctaHAapTHbIX U HECTaHAAPTHBIX COENHEHWNIA Nokasas, YTo 13-3a orpaHNyeHnii No reomeTpun (BHyTpeHHe-
MYy W HapyXHOMy AnameTpam) 60/bLINHCTBO COEMHEHNI CNPOEKTMPOBAHO TakuM 06pa3oMm, YTO MepBOHAYasibHOE KOH-
TaKTHOE [laB/IeHne 1 BbI3BaHHOE UM TaHreHunaibHOe HanpsXeHue B 3/IeMeHTe, NepBbiM BOCMPUHMMALOLLUM Harpysky, He
urpaeT 0co60li PosiM NO CPaBHEHWIO C AKCMyaTaUunoHHbIMK Harpy3skamu. [lpyrumu cnosamu, pabotocnoco6HOCTL coefu-
HEHWA 3aBUCUT B NepPBYI0 ouepeb OT BHELLHNX Harpy3ok, a He OT Harpy3oK W HanpsXeHWiA, Bbi3BaHHbIX CBUHUYMBAHNEM.

YCcTaHOBNEHO, YTO TOpeL, HUNMNENbLHOrO 3/1eMeHTa ¢ pe3bboBbiM coegnHeHnem EUE HapyxHbiM gnametpom 88.90
1 TOMWMHOI cTeHkn 8.00 MM Npu CBUHYMBAHWUW NoABepraeTca naacTuyeckoi gecopmanmmn oT TaHTeHUWanbHOro cxartus,
4YTO NPUBOAUT K GONbLIOMY flaB/IeHNI0 (HOPMasIbHLIM HANPSHXKEHNAM) MEXAY HUMNENbHbIM 3/1IEMEHTOM U MYDTOI, OAHAKO
NPOYHOCTb My Thl B M/IOCKOCTH TOpLA HANMNENbHOTO 3neMeHTa He cHmkaeTcst. Mo MCOHAO 10400 (ypaBHeHue 3.1.2)! unn
API1 Bui 5C3 cToiKOCTb MY(PT K BHYTPEHHEMY AaB/EHNIO MY(T OLEHNBAETCSA TO/IbKO N0 pasmepam My Tbl 1 CBOWCTBAM
martepvana B 3TOl NJOCKOCTK.

NMpumeyaHue — ToCKOMbKY 06/1aCTb MUCMbITATE/IbHbLIX HArpy3oK 3afaeTcsi No CYWEeCTBY Kak 061acTb Makcu-
MaJsibHbIX YNPYrux Harpy3ok, 0OTHOCUTE/IbHble CMELLEHNS 3/1IEMEHTOB COeAMHEHUS BYAYT He3HauUTe bHbI, T. B. TeOMeTpu-
Yyeckue napameTpbl COEUHEHUSA B Npejenax 3Toil 06nactu 6yayT NPpakTUYECKN HEN3MEHHBIMU.

Takum 06pa3om, ANA yCTaHOB/EHUs 061acTu ncnbiTaTe/lbHbIX HArpy3oK A7 COeAMHEHUS MOXHO UCMONb30BaTb
NPUHLMUNbI HANOXEHUSI HAarpy3oK. 3Has pasInyHble KpUTUYECKMe NonepeyHble CeYEHUsI COeAUHEHUS, NOABEPraemMoro Bo3-
OENCTBUIO OCEBOr0 YCUINSI PacTSHKEHUS UK CKaTusa, AuaMeTp W TONLWUHY 3/1eMEHTa, BOCMPUHUMAIOLLETO Harpy3ku ot
BHYTPEHHEro UM BHELIHEro AaBneHns, MOXHO paccunTartb 061acTb UCMbITATENbHbLIX HArPY30K A/151 MHOTOKOMMOHEHTHOW
KOHCTPYKL MK, TaKO Kak coeAnHeHns Ans Tpy6 Hed)TAHOro copTameHTa.

Mpy HanoXeHUN Harpy3ok Heo6XOAMMO YUYWUTbIBATb, YTO KPUTMYECKOE MOoMepeyHoe ceyeHue, BOCMPUHUMAatOLLee
0CEeBYI0 Harpysky, Heob6si3aTe/lbHO UMEeeT TOT Xe AuaMeTp U TOJLLMHY CTEHKM, YTO U CEYEeHUe, BOCMIPUHMMAtOLLee Harpysky
oT faBnieHnsi. Heo6xo4MMO, 0HaKO, 3HATb AMamMeTp, HA KOTOPOM feiCTBYeT AaB/eHNe, HanpuMep BHYTPEHHUI auameTp
npu AeincTBUN BHYTPEHHErO AaBMEHUS UAW HAPYXHbIA auameTp npu AeCTBUU BHELHEero AaBfieHuns. EcTecTBeHHO, 4To
nnowasb KOHKPETHOIO KPUTUYECKOTro NONEPEYHOro CevYeHrs paccmaTpuBaemMoro coeuHeHust omkHa 6biTb B 0A4HON no-
CKOCTU C AuameTpoM W TOJLMHOM CTEHKMU.

Vicnonb3oBaHne KpUTUYECKOro NONepeyHoro ceveHuns ANs pacyeTa 061acT UcnbiTaTeNbHbIX HArpy3oK coeAnHeHni
npegnonaraeT Takxe, YTO AENCTBUTENbHbI YPaBHEHUA ANA AVHHbLIX LWIVHAPOB, T. B. UMEET MECTO YNpOYHeHne Ha cpe3
KPUTUYECKOrO NOonepeyHoro ceyeHust B6/1M3n TOICTOCTEHHOTO CEYEHMS.

370 gonyuieHne naet B 3anac NPOYHOCTM 1 060CHOBAHO TeM, YTO OCHOBHAas 3ajadya npu NPOeKTMPOBaHWN Coeau-
HEHMA 3aK/lYaeTcs B JOCTUXEHWUM HecyLlell CNOCOBHOCTM U TeOMeTPUn, MakCUMasnbHO NPUGAMKEHHBIX K TeNy Tpy6bl.

B cnyuae, Korga anemMeHTbl COeANHEHNS NOy4aloT MexaHn4yeckoli 06paboTKOl TOICTOCTEHHbIX BbICAXEHHbIX KOH-
L0B TPYy6, YNPOYHEHNE Ha cpe3 Noj BO3AEeWCTBYEM COCEAHNX TONCTOCTEHHbIX CEYEHUI MOXET BHECTM 3aMeTHbI BKNag B
HOMWHaNbHYI 06/1acTb UCNbITaTENbHbIX HAarpy3ok. OaHaKo 60/bLMHCTBO Taknx COeANHEHWI CNPOEKTMPOBAHO B pacyeTe
Ha JoCTXeHWe, no kpaiiHeli mepe. 100 % Hecyweli cnocO6HOCTU Tena TPy6bl 3a CYET reoMeTpun, U NO3ToMy obnactb
ncnbiTaTeNibHbIX Harpy30K coeAnHeHNs 06bIYHO pacnoioXeHa CHapYXn 061acTu UCMbITATe/IbHbIX HArpy3ok Ansa Tena Tpy-
6bl. Takum 06pa3om, TouyHas 06/1acTb UCNbITATE/NbHbIX HArpy3ok coeguHeHUs npeacTaBnsieT co60il cnopHbIii Bonpoc, a
ucnbiTatesibHble Harpy3kn onpeaenstoTca CKopee CBOMCTBaMu Tena Tpyobl, a He COeAUHEHUS.

MOXHO Takke yTBepxfAaTb, YTO Npu pacyete HanpsxxkeHuii VME B KpUTUUYECKOM 3/1eMeHTe He crefyeT CyMMupo-
BaTb TaHreHumanbHble HanpsHKeHUs, AocTuralwwmMe MakCMMyMa Ha BHYTPEHHel NMOBEePXHOCTU BHYTPEHHEro 3/IeMeHTa,
C OCEBbIMU HaNPSHXKEHUAMU B HapPY>XHOM 3/ieMeHTe. DTO MOMOXEHNE HE pPacnpoCcTpaHAeTcs, 04HAaKo, Ha MeTOoAuKYy Mo
HacTosLWeMy CTaHA4apTy, NOCKO/IbKY, BO-NEPBbIX, OAHO U3 KPUTUYECKUX NMOMEPEYHbIX CeYeHunii coeanHeHnsa Ana pacyeta
HanpshxeHnii VME 06bl4HO npefcTaBnsieT co60i KOHEYHbI y4acToK HANMENbHOTo WU pacTpy6HOro 3/1IeMeHTOB U COCTOUT
13 OJHOr0 3/1IEMEHTA, U. BO-BTOPbIX, MCNOMb30BaHNe 60/1ee BbICOKOTO TaHTeHUNANbHOTO HaNpshHKeHUs B ypaBHEHUWU AN
pacuyeTa HanpsxeHuit VME KoMneHcupyeT UCKI0YEHNE HaNPSHXKEHU A 0T CBUHUYMBAHUS.

MK NHTEHCMBHOCTM HanpsixeHuii VME B coeAnHEHUN Npu onpegeneHHoOM COYeTaHUn Harpysok oT faB/ieHus, oce-
BOrO YCWUNS U U3rMba He MOXeT 6bITb NpejckasaH NPOCTbIM U3yYeHWeM coefnHeHnst. Heo6xoanm yrny6neHHbIil aHanms
coefiHeHMs, YToObl YCTAHOBUTbL BCE MJIOCKOCTM, B KOTOPbLIX MOXET BO3HMKaTb NpefefibHas WHTEHCUBHOCTb HanpshKeHUi
BO BCEX YeTblpex KBagpaHTax. YCTaHOBEHO, YTO pyHKUMM VME MMetoT pa3pbiB Mexay BHYTPEHHVM U BHELUHWUM faBne-
HUEeM 13-3a 0COBEHHOCTEel NCNO/b3YEMbIX YPaBHEHU ANA pacyeTa HanpshkeHuii oT fgaBneHus oh n Or Kpome Toro, cama
KOHCTPYKLMA COEANHEHNA MOXET BbI3BaTb pPa3pbiB HEMPEPLIBHOCTM MEXAY pacTsXeHneM u cxatuem B yHKunsax VME.
[MoaToMy HeobxoauM TwaTeNbHbI aHaMn3 KOHCTPYKUUN COEAUHEHUS C OLEHKOM BO3MOXHbIX KPUTUYECKMUX NOMNepeyHbiX
ceyeHuii BO BCeX KBagpaHTax.
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B.5.3.2 O6nacTb ucnbiTate/lbHbIX HArpy3oK A1 0JHOOCHO HATPY>XEHHOr0 COeJMHEHNS

B.5.3.2.1 O6wwu e ypaBHeHUs

MpuBefeHHble HKe ypaBHeHus (B.24)—(B.26) naeHTUYHbI ypaBHeHUsAM Ans Tena Tpy6bl no B.5.2.2. O6nacTb uc-
NblTaTe/IbHbIX HArpy3oK A1 0HOOCHO HarpyXeHHOro CoeMHeHNs paccynTbLIBAKOT, NOACTaBIAA COOTBETCTBYIOLINE 3HA-
YeHus D 1 | B KPUTUYECKOW NIOCKOCTWN COeAUHEHUs BMECTO 3HauyeHuii ans Tena TpyGbl. B onpefeneHHOM KpUTUYECKOM
ceyeHun npasu/ibHble 3HavYeHnst D 1 t 4na pacyeTta oceBbIX HaNpshKeHWii MOryT He coBnajaTtb CO 3HadYeHusAMn D u t gns
pacyeTa TaHreHuUmanbHbIX HanpshkeHnii. Heo6xoauMMo, YToGbl KOHKPEeTHbIe 3HaYeHust D 1 | onpeAensiny oceBble Hanpsxe-
HWA C yueTOM u3rnba, Ho 3TN 3HAYEHUS MOTYT He onpeaenATb CTOWKOCTb K Harpy3kam oT AaBfeHns. Kpome Toro, BHYyTpeH-
Hee flaBfieHne Bcerga AelicTByeT Ha BHYTPEHHIOI MOBEPXHOCTb € AnameTpoMm O (, KoTopblil cocTaBnseT

0,=D-2t. (B.24)*

BHeluHee faBneHne p0 Bcerga feiicTBYeT Ha HapyXHY MOBEPXHOCTb C AnameTpom D. CnefyeT Takke NOMHUTb,
4TO 3KCN/yaTauuoHHbIE HArpy3ku MOTYT BKIOYATb Kak BHYTPEHHEE, TaK W BHELLHEe JaBfieHUe, U Nepej CPaBHEHUEM C
ucnbiTateNbHbIM AaBneHneM Heo6X0AMMO NPUBECTU (HOPMan30BaTh) 3TV AAB/IEHUS K P, U p A Takum 06pa3om, 4TOGbI
BTOPOE fAaBfieHne 6bIN10 paBHO Hy/0. HopmManusayus o4HOBPEMEHHO AECTBYIOLLMX BHYTPEHHENO W BHELLIHETO AaBMeHW
ocyLiecTBnAeTCA cneayoLmum o6pasom

202
PN-P. & +02Po (B-25)
02* 02
Pon Po 202 Pi- (B.26)

rae D — HapyxXHblil guameTp;
Dt — BHYTPEHHWUi AnameTp.

[leiicTBUTENbHbI TONIbKO NOMOXUTE/NbHbIE 3HAYEHUS AaBneHns. B pesynbTate npu He60MbLIOK pasHOCTU AaBNeHWi
BO3HMKaET pa3pbiB B PYHKLUUSAX AN pT U pon.

B.5.3.2.2 3HauMTEeNbHbIA N3rn6

Ecnn TpebyeTcs, 4To6bl NPU UCNbITAHUN YYUTbIBANCSH 3HAYUTENbHbIA U3rM6, KOTOPbLIA NPUBOANT K BOSHUKHOBEHUIO
nuka HanpsbkeHnit VME Ha Hapy>HOli NOBEPXHOCTW KPUTUYECKOTO 3/IeMeHTa CoOeANHEeHNs uam Tena Tpybbl, TO Heobxoan-
MO NPUHUMATb TaHTeHLMabHble, pajnanbHble U 0CEBbIe HANPSHKEHNS C yYeTOM 13rnba.

a) TaHreHunanbHble HanpsHKeHNs Ha BHyTPEeHHen NOBEPXHOCTU Npu AeliCTBUN BHYTPEHHEro AaBneHuns

O] —
bo=ab-P,- B27)
b) TaHreHUnanbHble HaNPsXKeHWs1 HA HAPYXXHOM NOBEPXHOCTU NPK AeiCTBUN BHELWHEro AaBeHus
«ho = «n + Po- (B.28)
c) PafavanbHble HanpsikeHWs OT BHYTPEHHEro AaBfEHWSI HA HapPYXHON MOBEPXHOCTWU B KPUTUYECKOW MIOCKOCTM
KPUTUYECKOTO 3/1eMEHTA PaBHbI HY /IO
ar.=0. (B.29)
d) PaaunanbHble HanpskeHWst OT BHELHETo A4aBeHNs HA HApYXHO NOBEPXHOCTU B KPUTUUECKOI NNOCKOCTU KPUTU-
4ecKoro anemMeHTa
<o = Po. le.30)
e) OceBble Hanps>XeHna npu CBepXKpuTnyeckom n3rnée
°ao = «a * «bho- (Bal)

B MICO 13679-2002 gonyuieHa ownbka B Hymepauum opmyn. (MpuMBeY. pBA.)
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Taknm 06pa3oM, MakCMMasibHbI U3rMBAIOLWMIA MOMEHT Ma Ha HapYXXHO NMOBEPXHOCTW B KPUTUUYECKOM CeuyeHum
3nemMeHTa UM Ha HapyXHOI NOBEPXHOCTU Tena Tpy6bl NpU BO3AENCTBUM faB/IEHNUs U OCEBOI HArpy3ku COCTaBnsieT:
- Npuv 4efCTBUN BHYTPEHHErO AaB/IEHNs

- go*Vgo2- 4Vv?0

(B-32)
Mo 2A0
D2
e Ao= NI
(2aa- ~ 0)P
Bo~ 2
CO =aa2+ oh02-0 \2-iJaoho,
2PiO,2
h0="D2-D2-
- Npu AeiicTBUUN BHELLHero faBneHuns
-B A* -4 A
o*ro Fo (8.33)
W = -- A——
D2
N0 =
the 412
(2°a ~ tTho + P0)°
80= 7n
Co =°a2+ Oho2+ Po2- °.°ho + (°a + °ho>Po-
Po(02+03}2)
N =~ B2-BZ
W3rnbatownii MOMEHT MQCBsi3aH CO cTeneHbio u3rnba D[of coOTHOLEeHNEM
o = (8-34)
® = 0.060156/
MpumevyaHnune — AnAa B rpagycax Ha 100 cpyToB M B doyHT-AtoliMax v / B A0iM4 KOHCTaHTa cocTaBnseT 436.

B.6 MpakTnyecknii pacuyet

B.6.1 O6uwmne nonoxeHns

0O6nacTb UcnbITaTesIbHbIX HArpy3okK A5 KOIOHHLI TPY6 B HeonpefeneHHoM paboyeM OKpY>XeHWUW paccunTbiBaeTcs
KaK coyeTaHue Harpy3ok OT BHYTPEHHEro 1 BHELUHEro AaB/eHWi, cTaTu4eckoro pacTsHKeHUs Unu cxartus n nsrnba, KkoTo-
poe co3faeT MHTEHCUBHOCTb HanpshkeHuii VME B Tenie Tpy6bl AN B KPUTUYECKOM 3N1EMEHTE COeAVNHEHUS, SKBUBA/IEHT-
Hyto 95 % npepgena Teky4yecTn MaTepuana AaHHOro anemMeHTa Npu 0CeBOM PacTSXKEeHNUU.

PacueT MakcvManbHOro couyeTaHusi Harpy3oK MOXeT NPOBOANTLCSA BPYUHYIO, HO Takue pacuyeTbl KpaiHe TpyA0eMKu.
PekomeHAyeTCs NCNONb30BaTh [/1 pacyeToB KOMMNbIOTEPHYIO Nporpammy. PekoMeHAyeMblii MeTog pacueta npusefeH B
B.6.2—B.6.6.

B.6.2 PacueT 3HayeHuii Ana Tena Tpy6bl NpM OAHOOCHOM HarpyxeHuu

0O6nacTb UCNbITaTeNbHbIX HArPy30K AN Tena Tpybbl Npy OJHOOCHOM HarpyXeHuu pacCcuuTbiBalOT, Kak OnucaHo B
B.5.2.2:

a) Ha pacTsxeHne no ypasHeHuto (B.1);

b) Ha BHyTpPeHHee faBneHne no ypaBHeHuto (B.2):

C) Ha cxaTune no ypasHeHuo (B.3):
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d) Ha BHelHee aaBneHue no ypasHeHuwo (B.4):

e) Ha n3rn6 no ypaBHeHuto (B.5).

B.6.3 Kom6nHupoBaHHasa nposepka Harpysok

[ns nposepkn paccuuTbiBalOT 4 KOMOGUHALMM MakcUMasbHOro AaBNeHWs W OCEBOI Harpysku No ypaBHEHUAM
(B.14)—(B.17). MNony4yeHHble 3HAYEHNA UCNOMb3YIOT Takxe 418 3afaHnsa npeAenos ntepaymmn no B.6.4.

B.6.4 Kom6uHaunsa Harpysok u gasneHuns

PaccunTbiBaloT npefenbHoe AaBneHne nNpu 3afaHHoli 0CeBoii Harpyske 41 JOCTATOMHO 60/bLIOTO YnUCna ToYek,
4YTO6bI UMETb BO3MOXHOCTb NOCTPOUTL M1ABHYIO KPUBYIO BO BCEM MHTEpBAasie 0CEBbIX YCUANIA (CM. pUcyHOK B.1):

a) no ypaBHeHuto (B.12) ona oceBOro ycununs nacC BHyTPEHHeEe AaB/eHue;

b) no ypaeHeHuto (B.13) 4na oceBOro ycuausa N0C BHeELIHee AaBeHune.

B.6.5 BnuaHne nsrnba

BnnsHue nsrnba nposiBnseTcs B U3MeHeHUn 3h(PeKTUBHbIX OCEBbIX HANPSXEHWU B Ty WAW WHYI CTOPOHY. Takum
CNoco60M MOXHO MOCTPOUTL 06/1aCTb UCMbITATE/bHLIX HArpy30K (MOCTOSIHHOW MHTEHCUBHOCTU HanpshxeHuii VME) ot faB-
NIeHNA 1 0CeBOro yCunusa c yuetom msrnba. B komnbloTepHyo nporpammMy, paspaboTaHHylo Ans pacyeta no B.5.3.2, mox-
HO A06aBUTb pasNyHble BeNNYMHbI U3rnbéa n pelmnTb COOTBETCTBYOLWME YpaBHEHNA AN18 onpefeneHnss BHYTPEHHEro n
BHELLHEero faB/ieHns, Ncnonb3ys ypaBHenus (B.12) n (B. 13).

[na yueta nsrnb6a Heo6x04MMO U3MEHNUTL OCEBOE HanpshkeHue of B ypaBHeHusax (B.9). (B.12) n (B.13). BBeas B HuX
HanpshkeHue usrmba no ypasHeHusim (B.18), (B.19) n (B.20). Torga nonyuum;

- 4NS BHYTPEHHEro AaBfieHns

-B0x1B *-4 A bCb

P b~ oAb (B.35)
rae [ans ypaBHeHus (B.35)];
A, =%2+*i+1.
+b- KK +'5}
Cb=(oa+Th2-«v2:
- ANS BHELUHEro jasfieHns
- Bb+xyB0*-4 A BCb
(B.36)

Pob = 2%y
rae [ans ypaBHeHus (B.36)];
A, =*02
&= ("ax<b) ke
Cbh=(0oatob)2-0 v2.

Kak ykasaHo B B.5. ypaBHeHus (B.35) u (B.36) felicTBUTENbHBLI TONLKO B TOM C/ly4aB, Korga nuk Hanpsxenuit VME
HaxoANTCS HA BHYTPEHHE NoBepXHOCTU. MpeaesnbHbIA N3rn6 npy onpeaeneHHoOM AaB/ieHuy 1 onpeaeneHHol oceBoil Ha-
rpy3ke MOXeT 6blTb paccuutaH no ypasHeHusim (B.21) n (B.22) npu AeiicTBUM COOTBETCTBEHHO BHYTPEHHETO U BHELIHETO
faBnieHuit. Mpu 3HauMTeNbHOM U3rnGe, Koraa NUK HanpshkeHuii VME HaxoguTcs Ha HapyXHOW NMOBEepPXHOCTU, creayeT uc-
nonb30Bath ypaBHeHus (B.32) u (B.33). O6n1acTb UCNbITaTeNbHbIX HArpPy30K OT faBMEHNUS U OCEBOTO YCUNWSA ANA Tena Tpy-
6bl 6e3 yyeTa n3rnba npeacrTaBnseT coboii orpaHMynTeNbHbIN hakTop. Takum 06pas3om, ecnv Npu onpegeneHHoR oceBoit
Harpyske v onpefefieHHoM narnbe GyaeT HailfleHO BHYTPEHHEe JaBfieHne, KoTopoe 60nbliue, YeM NpW OTCYTCTBUM U3rn6a,
Takoe 3HaueHue faB/ieHNs1 HEKOPPEKTHO. Tak. 3HauYeHne AaBneHUs orpaHnyeHo 6os1ee HU3KMM 3HavyeHneM B kBagpaHTe I
1 6onee BbICOKOE 3HAYEHWE, pacCUMTAHHOE B KBaApaHTe |. HefelCTBUTENbHO. AHANOrMYHas CUTyaLmns MOXET CNOXUTLCS
C BHELWHUM [aB/eHNEM U pacTskeHueMm B kBagpaHTe IV.

B.6.6 Teno Tpy6bl 1 coegnHeHne

MeTogbl pacyeTa 061acTv UCMbITaTeNbHbIX HArpy30K ANA Tena Tpy6bl, pasNyHbIX NMUKOBbLIX OAHOOCHBIX U KOMGU-
HWPOBAHHbIX HArpy30K NPUNOXUM K 31EMEHTAM COEUHEHUS NYTEM 3aMEHbI B PACUYETHbIX YPABHEHUSAX COOTBETCTBYIOLLUX
3HaueHuii AnameTpa u TONLWMHBI CTEHKU. Takum o6pa3om, KOMMNbOTepHas nporpamMma, paspaboTaHHas An1a Tena Tpy6bl,
MOXET 6bITb MCNO/b30BaHA AN pacyeTa COeAMHEHNS NN JPYTOii MHOTOC/IOWHOM KOHLEHTPUYHOW KOHCTPYKLUM.
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Ecnn gna noctpoeHus o6nacTut ncnbiTaTesibHbIX HArpy3oK Ana Tena Tpy6bl 4OCTATOYHO PAcCMOTPEHUSA O4HOTO ce-
YeHusi, To ANS COeNHEHNA creayeT pacCMOTPeTb HECKO/bKO, OT TPEeX [0 LeCTU CeYeHNn. ST KpUTMYeckne nonepeyHolie
ceyeHUst AO/KHbI ObITb ONpeAenieHbl NOMb30BaTE/IEM HacTosLWero ctaHgapra. B Tabnuue B.2 npuBegeHbl faHHble, He-
06xoauMble 415 NPOBeAeHNs pacyeTa KpUTUYECKUX MOMepeYHbIX CeYeHuid.

KpnTnyeckme nonepeyHble ceyeHus (MOCKOCTW) CTaHAapPTHbIX COeAUHEeHNU MOryT GbiTb onpegenieHbl no pasme-
pam. npuBegeHHbiM B ICO 10422 wnun API Spec 5B. Kpome Toro, paamepbl pacnpocTpaHeHHbIX CoOeANHEeHNU i HaCOCHO-
KOMNPeCCOopHbIX TPY6 € ABYXLIAroBOi LUAVHAPUYECKOA pe3b6oii 1 KOHUYECKUM YNIOTHEHNEM, COeAVHEHWIA C YNOTHEHN-
em meTann-meTann u coefuHeHnin nHterpan |J o6wefocTynHbl, NOCKO/IbKY COOTBETCTBYOLLMNE faHHble nepefaHbl B API.

B kapTax faHHbIX 1 nuTepaType CoAepXWUTCs AOCTATOYHO CBELEHWIA O MHOTUX HECTaHAAPTHbIX COeAUHEHUSsIX, YTO
no3BoNsieT NOCTPOUTL 0671aCTb UCMbITATENbHbIX HArPY30K MPU OTCYTCTBUM KOHKPETHbIX Pa3mMepoB, KOTOPbIE, MO0 MHEHWI0
HEKOTOPbIX U3roTOBUTENEN Taknux COefUHEeHWA, ABNSAIOTCA KoHuAeHUnanbHoli nHopmauveii. JaHHble, He06XoANMbIE
[AN5 NOCTPOeHNsA 061acTy UCNbITaTeNbHbIX HArpy30K, U UX NCTOYHWKN NpuBeAeHbl B Tabnuue B.2.

[lononHnTenbHy MHopMaLuio No onpefeneHnio pasMepoB KPUTUYECKUX NONEPEUHbIX CeYEHU MOXHO M3BNEYb
13 BbICOTbI MPOUNAA Pe3bObl, KOHYCHOCTU Pe3bbbl N KOHYCHOCTU YNNOTHEHUS. 3TU AaHHble 06bIYHO NMPUBOAATCA B NnNTe-
patype 0 HecTaHAapTHbIX COeAuHeHUsX. Kpome Toro, B 60/bLIMHCTBE C/llyYaeB HecTaHAapTHble COefUHEHUs cneayloT
obLemMy Hanpas/eHU0 NPOEKTUPOBaHNA. 3HaHWe 3TOro Hanpas/IeHNs MOXeT Oka3aTb LieHHY0 NoMOoLLb Npu BbiGope pas-
MepOB /19 ONUCAHHbIX Bbille pacyeTos.

B kauecTBe npumepa ykaxem, 4TO 60NbLINHCTBO COeAMHEHWUI TPy6 C YyNNOTHEHWEM MeTanf-mMeTan HapyXHbiM
AvameTpom oT 114.30 ao 339.70 MM UMeloT napameTpbl pe3bbbl, 6113KNe K napameTpam pe3bbbl YNOPHOro CoeAnHEHNA
Cc TpaneuenganbHoii pesb6oii no NCO 10422 unu APl Spec 5B. MoaTomy nnowajb OAHOTO U3 KPUTUYECKUX CEeYEHWit
My Tbl — MIOCKOCTY NEPBOro BMUTKA TPY6bl, y4aCTBYIOLLErO B CONPSXeHUN, 3aBeJOMO n3BecTHa. pu pacyete oceBbIX Ha-
NpsXeHNin MOXHO NPUHATL D = W, anameTpbl 00 My Tbl 1 D- MOXHO annpPOKCUMMUPOBATbL C HapyXHbIM AuaMeTpoM Topua
HUNMNEeNbHOro aneMeHTa, 0603HaYeHHbIM B ICO 10422 1 API Spec 5B kak D . B 3Toli N10CKOCTU BHYTPEHHEE AaB/ieHne
fecTByeT Ha BHYTPEHHIOW MOBEPXHOCTb C U3BECTHbIM ANAMETPOM U1 NONHOCTbIO NepefaeTcsl Ha HapyXHy noBepx-
HOCTb MydTbl. Takum 06pasom, MOXHO /1erko yCTaHOBUTb 3HayeHns O u t, onpefensowme ocesble U TaHreHUnasnbHble
HanpsXeHns B COeUHEHNN OT paboumnx Harpysok.

Kpome ToOro, Ans 60nbLIMHCTBA HECTAHAAPTHbLIX coeauHeHnii MTC nokasaTenu NpoYHOCTU BbiBEAEHbI U3 ypaBHe-
HUA paboTocnocobHOCTU. MOCKOMbKY NokasaTenu NPOYHOCTU NOYUTK BCeraa ny6anKyTCs, MOXHO paccuntarb HapyXHblii
KpUTUYECKuii AnameTp HUMNEeNbHOro aeMeHTa.

Tab6nunuya B.2 — Pa3mepbl, He06X04UMble ANS pacyeTa KpUTUUYECKNX NoNepeyHbIX cevyeHnit

[OunameTp Tena Tpy6sl O 3agaH
TonwmHa cTeHkn Tena Tpyobl 1 3apaHa
[unameTp 00 pacTpybHOro afemeHTa coeguHeHuns 3apaH
[vameTp D{H/NNENbHOrO 3/IeMeHTa CoeANHEHNS 3apaH
KpuTnyeckoe ceveHve Ha pacTsaxeHune 3apgaHo3
Kputunyeckoe ceveHve Ha cxartume 3agaHo*1

aJ/ln6o B BUAE YCUNNS PACTSXKEHUSA 4151 KOHKPETHOM rpynnbl NPOYHOCTU, MMGO B BUAE NPOLLEHTa OT Tena Tpy6bl,
160 B BUAE NOLWAAM KPUTUUECKOTO CEUEHUS.

bJIM6O B BUAE YCUINS CKATUA 411 KOHKPETHOI rpynnbl MPOYHOCTH, GO B BUAE NPOLEHTA OT Tena Tpy6bl, NM60
B BUAE NAowWwaan KpUTUUYECKOro CeUeHus.
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Mpunoxexne C
(o6a3aTenbHoe)

dopmbl ANA perucTpaummn gaHHbIX

Ecnun faHHble pe3ynbTatoB UCNbiTaHWii BHOCATCA B (DOPMbl BPYYHYI0, CnefyeT ncnonb3oBatb popmbl hopmata A3
VNN 3KBUBANIEHTHOro pasmepa. Ecnv hopmbl 3anofHAITCA NevYaTHbIM WPUATOM UAN B 31EKTPOHHOM BUAE, TO MOXHO
ncnonb3osaTth opmbl hopmata A4 NNN IKBUBASIEHTHOrO pasmepa npu yc/0BUM NPUMEHEHUs OAHOro dopmata u fo-
CTATOYHOTO /1erKOro W yA0GHOI0 YTEHUs AaHHbIX. [JonyckaeTcs NpUMeHeHne yBe/IMYeHHbIX KONWii hopM M3 HacTosLLEero
NPUNOXEHUA.

dopma C.9 aHanornyHa opme AN pacyeTa UcnbiTaTeNbHbIX HArpy3ok no [5] u BkIOYeHa B 3TO NPUIOXEHWe,
4YTo6bl 06/1€rYNTH CONOCTaBIEHNE C pe3ynbTaTaMu 60/ee paHHUX UCMbITaHW, NPOBEAEHHbIX [0 BBeAeHNs B AelicTBue
HacToALero ctaHgapTa.
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eLrendalen 1 YMHBHUTE0 YnHe LUK BT aoneedgo BLT ¥0g0.101eE XISHTOXIM arHaXoLoLded S0NSATHINONS] — T D MOHAIMd
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euendalew WedgLoyogd ou al9HHef — 1D ewdod
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BUHBHWT902 eneedgo wediawedeu WudahndLawoal ou ai9HHe] — gD ewdod
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yoxeAdreH yoHauaradu oivHeLIquon ou aiqHHe — 'D ewdod S



dopma C.5
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dopma C.6 — McnbiTaHusa cepun A — CBOAHbIE JaHHblE O BbITECHEHHOM 06beMe BoAbl

VME. sapunaHt

84

HanpsaxeHue
no Musecy

npunoxeHus
Harpyskm LP

1

10

12

13

14

14

13

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bo

Bpemsi

Bpemsi

Bpemsi

Bpems

Bpems

Bpems

Bpems

Bpems

Bpems

Bpems

Bpems

Bpems

Bpems

Bpems

Bpems

Bpems

Homep aTana
HarpyxeHus

1

NU3MeHeHuns

NU3MeHeHuns

NU3MeHeHuns

N3MeHeHuns

N3MeHeHuns

N3MeHeHuns

N3MeHeHuns

NU3MeHeHuna

NU3MeHeHunAa

NU3MeHeHunAa

NU3MeHeHunAa

NU3MeHeHunAa

NU3MeHeHunAa

NU3MeHeHunAa

NU3MeHeHunAa

NU3MeHeHunAa

O6beM BbITECHEHHOI BOAbI. CM3,
O6beM BbITECHEHHOI BOAbI, cm3 3a nocsnepnosaTtenibHble

Briaepxka, 15-MUHYTHbIE UHTepBasbl
MUH
O6pasey 2 O6pasey 4 O6pasey 2 O6pasey 4

5

Harpysku
60

Harpysku
15

Harpysku
15

Harpysku
15

Harpysku
15

Harpysku
15

Harpysku
15

Harpysku
5

Harpysku
15

Harpysku
15

Harpysku
15

Harpysku
15

Harpysku
15

Harpysku
5

Harpysku
15

Harpysku
15



FOCT P NCO 13679—2016

MNpogonxexnne hopmbl C.6

HanpsxeHne O6beM BbITECHEHHOI BOpI, CM3,
no Musecy Homep atana Bbygepia O6beM BbITECHEHHOV BOfbI, CM3 3a nocnegosaresbHble
VME. BapuaHT HarpyxeHVs MUK ! 15-MUHYTHbIE MHTEPB&ATbI
NPUAOXEHNA
Harpysku LP Ob6pasey, 2 O6paszel, 4 O6pasey, 2 Ob6pasel, 4

Bo BpemMsa U3MEeHeHUs Harpyskun

12 15

Bo BpemMsa U3MEeHeHUsA Harpyskun

Bo BpemMs USMEeHeHUs Harpysku

10 15

Bo BpEeMA USMEHEHNA Harpy3Ku

Bo BpEeMA USMEHEHNA Harpy3Ku

Bo BpPeEMA USMEHEHNA Harpy3Ku

Bo BpPeEMA USMEHEHNA Harpy3Ku

BO BpeMsi U3MEHEHUSA HArpy3Ku

BO BpeMsi U3MEHEHUSA HArpy3Ku

BO BpeMsi U3MEHEHUSA HArpy3Ku

BO BpeMsi U3MEHEHUSA HArpy3Ku

Bo BpeMsi U3MEHEHUS HArpy3Ku

Bo BpeMsi U3MEHEHUS HArpy3Ku

Bo BpeMsi U3MEHEHUS HArpy3Ku

BO BpeMsi U3MEHEHUS HArpy3Ku

Bo Bpemsi U3MEHEHWsI Harpy3ku

Bo Bpemsi U3MEHEHWsI Harpy3ku
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OkoHuaHue popmbl C.6

HanpsxeHve O6beM BbITECHEHHOV BOAbl. CM3
no Musecy Homep atana Boitepika O6beM BbITECHEHHOW BOfbI, CM3 3a nocnegosaresibHble
VME. BapuiaHT HarpyKeHWs! M ! 15-MUHYTHbIE MHTEPBaSIbI
NPUIOXEHNA
Harpysku LP O6033cL, 2 O6paszel, 4 O6pasey, 2 Ob6pasel, 4
4 15

Bo Bpemsi U3MeHeHUs Harpysku

Bo Bpemsi U3MeHeHUs Harpysku

Bo Bpems U3MeHeHUs Harpysku

Bo Bpems U3MeHeHUs Harpysku

Bo Bpems U3MeHeHUs Harpysku

Bo Bpems U3MeHeHUs Harpysku

Bo BpemMsi U3MeHeHUs Harpy3ku

Bo BpemMs U3MeHeHUs Harpy3ku

Bo BpemMs U3MeHeHUs Harpy3ku

Bo BpemMs U3MeHeHUs Harpy3ku

Bo Bpemsi U3MeHeHUs Harpy3ku

Bo Bpemsi U3MeHeHUs Harpy3ku

Bo Bpemsi U3MeHeHUs Harpy3ku

MpunmeyaHne — Homepa 3TanoB HarpyxeHws ykasbiBaeT ucnbiTaTtens. Homep o6pa3sua coeguHeHus
ykasblBaeTC B KOMMOHOBKE COBMECTHO WCMbITbiIBA€MbIX 06pas3yoB. Ecnn HeobxoanMmo, [06aBAAIOT KOMMeHTapuw,
NosiICHAOLLMeE NponcxoasLlee, BKNOYaA 40NONHUTENbHbIE CTPOKKW. 1151 yCTaHOBNEHNS XapaKkTepUCTukn yteyek (cm. 7.3.2)
pPerncTpupytoT BbITECHEHHbIE 06bEMbI BOAbI 3a Noc/efoBaTesibHble 15-MUHYTHbIE MHTEPBASIbI C perncrpaunein kaxaole
5 MUH.
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dopma C.7 — WcnbiTaHusa cepun B — CBoAHble JaHHblE O BbITECHEHHOM 06beMe BOApbl

Hanpsxxexne O6beM BbITECHEHHON BOAbI. CM3,
no Mumcy O6beM BbITECHEHHOI BO/bI, CM3 3a nocriefoBare/ibHble
VME, BapuaHT H(;Mep ZTa”e Beaepiia 15-M1HYTHbIE MHTEPBaSTbI
NPUIOXEHNA HarpyAeHs MVH
Harpysku LP O6paszel, 1 O6pasey, 3 O6pasel, 1 O6paszey, 3
1 1 5

B0 BpeMSs U3MEHEHUS HArPy3Ku

Bo BpeMs U3MEHEHUS HArpy3Ku

B0 BpeMs U3MEHEHUS HArpy3Ku

Bo BpeMsi U3BMEHEHUS HArpy3Ku

Bo BpemMsi U3BMEHEHUS HArpy3Ku

Bo BpemMsi U3BMEHEHUS HArpy3Ku

Bo BpemMsi U3BMEHEHUS HArpy3Ku

Bo BpeMsi U3MEHEeHUs Harpysku

Bo Bpems N3MEHeHUs Harpysku

Bo Bpemsi N3MEHeHUs Harpysku

Bo Bpemsi N3MEHeHUs Harpysku

Bo Bpemsi N3MEHeHUs Harpysku

Bo Bpemsi U3MEHEHWsI Harpy3ku

Bo Bpemsi U3MEHEHWsI Harpy3ku

Bo Bpemsi U3MeHEeHUs Harpysku

Bo Bpemsi U3MeHEeHUs Harpysku
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OkoHuaHune thopmbl C. 7

HanpsxeHue O6beM BbITECHEHHOI BOAbl CM3
no Mumcy O6beM Bbl TECHEHHOA BOAbI CM3 3a nocnepoBaTefibHble
Howmep aTana Bbigepxka.
VME. BapuaHT 15-MWHYTHblE NHTepBanbl
HarpyxeHus MUH
npunoXeHus
HaTpysrn LP O6pasey 1 O6pasey 3 O6pasey 1 O6pasey 3

Bo BpeMa N3MEHEHNA Harpyskun

Bo BpeMa NUSMEHEHNA Harpyskun

Bo BpeMa NUSMEHEHNA Harpyskun

Bo BpeMA USMEHEHUA Harpys3ku

Bo BpeMA USMEHEHUA Harpys3ku

Bo BpeMA USMEHEHUA Harpys3ku

Bo BpeMA USMEHEHUA Harpys3ku

Bo BpeMs U3MEHEHUS HArpy3Ku

Bo BpeMs U3MEHEHUS HArpy3Ku

Bo BpeMs U3MEHEHUS HArpy3Ku

BO BpeMs U3MEHEHUS HArpy3Ku

NMpumeuaHne — Homepa 3TanoB HarpyxeHus ykasbiBaeT UCMbiTaTesb. YKa3blBaeTcsi HOMmep obpasua
M3 rpynnbl COBMECTHO WCMbITbIBaeMbIXx 06pasuos. Ecnn Heobxogumo, [06aBAAIOT KOMMEHTapuu, MosiCHAWLWMne
npovcxopsiiee, B BUAE AONOHUTENbHbIX CTPOK. [N yCTaHOBMEHNA XapakTePUCTUKN yTeuek (CM. 7.3.2) peructpupytot
BbITECHEHHble 06beMbl BOAbI 3a nocnefoBartefibHble 15-MUHYTHbIE UHTEpBasbl C peructTpayunein kaxasie 5 MyH.
dopma C.8.1 — VcnbiTaHua cepun C — CBOAHbIE AaHHble O BbITECHEHHOM 06beMe rasa 3a 10 TepMMYecKux LuKI0B

®opma C8.1 O6beM BbITECHEHHOrO rasa cm3

O6pasey 1 O6pasey 2 O6paseuy 3 O6pasey 4 6apomeTp

Howmep Bpemsa
uukna 244 A B A B A B A B
MC1 MpunoxeHune Harpysku

Bblgepxka

CHATUE Harpysku
MC2 MpunoxeHne Harpysku

Bbigepxka
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Mpoponxenne dhopmbl C.8.1

dopma C8.1 O6beM BbITECHEHHOTO rasa, cmM3
Homep Bpewms O6pasey 1 O6pasey 2 O6pasey 3 O6pasey 4 BapomeTp
unaoa 244 A 8 A B A B A B

CHATME Harpysku

McC3 MpunoxeHne Harpysku
Bbigepxka
CHsITUe Harpysku

MC4 MpunoxeHne Harpysku
Bbigepxka
CHSITUe Harpysku

MC5 MpunoxeHune Harpysku
Bbigepxka
CHATUE Harpysku

MepBblit Harpes

TC1l [opsyasn BblgepxKa
OxnaxpaeHve
XonopaHasa BblAepxka
Harpes

TC2 lopavas Bbigepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

Tes Fopayas Bblgepxka
OxnaxpeHue
XonopaHas BblAepxka
Harpes

TC4 Fopayas Bblgepxka
OxnaxpeHue
XonopgHas Bblaepxka
Harpes

TC5 Fopavyasn Bbigepxka
OxnaxpeHue
XonopaHas sblAepxka
Harpes

MC1 MpunoxeHue Harpysku

Bblgepxka
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Mpogomkexune chopmbl C.8.1

90

Homep
ungoa

MC2

MC3

MC4

MC5

TC6

TC7

TC8

TC9

TC10

®dopma C.8.1

Bpewms
24 4

CHATME Harpysku
MpunoxeHne Harpysku
Bbigepxka

CHATUE Harpysku
MpunoxeHne Harpysku
Bbigepxka

CHATME Harpysku
MpunoxeHne Harpysku
Bbigepxka

CHATUE Harpysku
MpunoxeHne Harpysku
Bbigepxka

CHATME Harpysku
lopauan Bblgepxka
OxnaxpgeHve
XonopaHas BblAepxka
Harpes

Fopayas Bblgepxka
OxnaxpeHue
XonopaHas BblAepxka
Harpes

Fopayas Bblgepxka
OxnaxpeHue
XonopaHas BblAepxka
Harpes

lopsvas Bblgepxxa
OxnaxpaeHve
XonopgHas Bblaepxka
Harpes

lopsvas Bblgepxxa
OxnaxpaeHve
XonopgHas Bblaepxka

Harpes

O6pasey 1

A 8

O6bemM BbITECHEHHOrO rasa, cM3

O6pasey 2

A

B

O6pasey 3

A

B

O6pasey 4

A

B

BapomeTp
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®dopma C.8.1 O6bemM BbITECHEHHOrO rasa, cmM3
Homep Bpewms O6pasey 1 O6pasey 2 O6pasey 3 O6pasey 4 BapomeTp
yukna 24 A 8 A B A B A B
OKoHYaTeflbHOe oxnaxpaeHue
MC11 MpunoxeHune Harpysku
Bblgepxka
CHATME Harpysku
MC12 MpunoxeHne Harpysku
Bbigepxka
CHATVe Harpysku
MC13 MpunoxeHune Harpysku
Bblgepxka
CHATUE Harpysku
MC14 MpunoxeHne Harpysku
Bbigepxka
CHATVe Harpysku
MC15 MpunoxeHune Harpysku
Bblgepxka
CHATUE Harpysku
MpumeuaHne — lopavas BblAepxka — Bbifepxka Npu Temnepatype He Hwxe 135 'C ans coefuHeHwWit

CAL Il u CAL lll n He Hmxe 180 "C ansa coepmHenunii CAL IV. xonoaHas BblAepxka — BblAepxXka npy Temnepartype He

Bbiwe 52 "C.

®opma C.8.2 — WcnbiTaHus cepum C — CBOAHbIE faHHble 0 BbITECHEHHOM 06beMe rasa 3a 100 TepMUYecknx LukIos

Howmep
GE

MC1

mMC2

MC3

MC4

dopma C.8.2

Bpewms
24y

MpunoxeHne Harpysku
Bblgepxka

CHATVe Harpysku
MpunoxeHune Harpyskn
Bblgepxka

CHATME Harpysku
MpunoxeHune Harpyskm
Bbaepxka

CHATVEe Harpysku
MpunoxeHue Harpysku

Bblgepxka

O6bem BbITECHEHHOrO rasa, cmM3

O6pasey 1 O6pasel 2 O6pasey 3 O6pasey 4 BapomeTp

A B A B A B A B
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Mpogonxexnne hopmbl C.8.2

92

Homep
yucna

MC5

TC1

TC2

Tes

TC4

TC5

TC6

TC7

TC8

dopma C.8.2

Bpewms
24 4

CHATVE Harpysku
MpunoXeHne Harpysku
Bblgepxka

CHSITUE Harpysku

MepBblli Harpes

FopAvyas Bblgepxka
OxnaxpeHue
XonopaHas BblAepxKa
Harpes

FopAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

Fopsavas Bblgepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

lopsvas Bblgepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

lopsvas Bblgepxka
OxnaxpeHue
XonopaHas Bblaepxka
Harpes

[opsavas BblAgepxka
OxnaxpeHue
XonogHas Bblgepxka
Harpes

lopsiyas Bbigepxka
OxnaxpgeHve
XonogHas Bblaepxka
Harpes

Fopsivas BblaepxkKa

O6beM BbITECHEHHOTO rasa, cm3

O6pasel 2

n

B

O6pasey 3

A

B

O6pasey 4

A

B

BapomeTp
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Mpogomkexune chopmbl C.8.2

dopma C.8.2 O6beM BbITECHEHHOrO rasa, cm3
Homep Bpems OGpasey 1 O6pasey 2 O6pasey 3 OG6pasey 4 BapomeTp
amena 244 A B n B A B A B
OxnaxpgeHve

XonopaHas BblAepxKa
Harpes

TC9 opsayas BblgepxKa
OxnaxpeHue
XonopaHas BblAepxka
Harpes

TC10 FopAvyan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC11 [opayas BblgepxKa
OxnaxpaeHve
XonopaHas Bblaepxka
Harpes

TC12 Fopsvas Bblgepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

TC13 [opsayas Bblgepxka
OxnaxpeHue
XonopaHas Bblaepxka
Harpes

TC14 [opsavas BblgepxKa
OxnaxpeHue
XonogHas Bblgepxka
Harpes

TC15 [opsayas Bblgepxka
OxnaxpgeHve
XonogHas Bblgepxka
Harpes

TC16 lopsayas Bbigepxka
OxnaxpgeHve

XonopaHas BblAepxKa
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Mpogomkenune chopmbl C.8.2

94

Homep
yucna

TC17

TC18

TC19

TC20

TC21

TC22

TC23

TC24

TC25

dopma C.8.2

Bpewms
24 4

Harpes

lopsiyas Bbigepxka
OxnaxpgeHve
XonogHasa BblAepxKa
Harpes

FopAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

FopsAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

lopsavas Bblgepxka
OxnaxpaeHve
XonopaHas BblAgepxka
Harpes

lopsvas BblgepxKa
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

lopsvas Bbligepxka
OxnaxpeHue
XonopaHas Bblaepxka
Harpes

[opsavas BblAgepxKa
OxnaxpeHue
XonogHas Bblgepxka
Harpes

lopsiyas Bbigepxka
OxnaxpgeHve
XonogHas Bblgepxka
Harpes

Fopsivas Bblaepxka

O6pasey 1

A B

O6beM BbITECHEHHOTO rasa, cm3

O6pasel 2

n

B

O6pasey 3

A

B

O6pasey 4

A

B

BapomeTp
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Mpogomkexune chopmbl C.8.2

dopma C.8.2 O6beM BbITECHEHHOrO rasa, cm3
Homep Bpems O6pasey 1 Ob6pasey 2 O6pasey 3 O6pasey 4 BapomeTp
yucna 24 4 A B n B A B A B
OxnaxpgeHve

XonogHasa BblAepxKa
Harpes

TC26 [opsayas BblgepxKa
OxnaxpgeHve
XonogHas Bblgepxka
Harpes

TC27 [opsayas BblgepxKa
OxnaxpgeHve
XonopgHas BblAepxKa
Harpes

TC28 FopsAvyan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC29 Fopayas Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC30 FopAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC31 FopAyan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC32 [opAyan Bblgepxka
OxnaxpeHue
XonopgHas BblAepxKa
Harpes

TC33 Fopsvas BblgepxKa
OxnaxpaeHve

XonogHas Bblgepxka
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Mpogomkenune chopmbl C.8.2

96

Homep
yucna

TC34

TC35

TC36

TC37

TC38

TC39

TC40

TC41

TC42

dopma C.8.2

Bpewms
24 4

Harpes

lopsiyas Bbigepxka
OxnaxpgeHve
XonogHasa BblAepxKa
Harpes

FopAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

FopsAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

lopsavas Bblgepxka
OxnaxpaeHve
XonopaHas BblAgepxka
Harpes

lopsvas Bbligepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

lopsvas Bbligepxka
OxnaxpeHue
XonopaHas Bblaepxka
Harpes

[opsavas BblAgepxKa
OxnaxpeHue
XonogHas Bblgepxka
Harpes

lopsivas Bbigepxka
OxnaxpgeHve
XonogHas Bblgepxka
Harpes

Fopsivas Bblaepxka

O6pasey 1

A B

O6beM BbITECHEHHOTO rasa, cm3

O6pasel 2

n

B

O6pasey 3

A

B

O6pasey 4

A

B

BapomeTp
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Mpogomkexune chopmbl C.8.2

dopma C.8.2 O6beM BbITECHEHHOrO rasa, cm3
Homep Bpems OGpasey 1 O6pasey 2 O6pasey 3 OG6pasey 4 BapomeTp
amena 244 A B n B A B A B
OxnaxpgeHve

XonogHas Bbligepxka
Harpes

TC43 [opayas BblgepxKa
OxnaxpeHue
XonopaHas BblAepxka
Harpes

TC44 FopAvyan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC45 FopsAvas Bblgepxka
OxnaxpaeHve
XonopaHas Bblaepxka
Harpes

TC46 Fopsvas BblgepxkKa
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

TC47 Fopsvas BbligepxKa
OxnaxpeHue
XonopaHas Bblaepxka
Harpes

TC48 [opsayas Bblgepxka
OxnaxpeHue
XonogHas Bblgepxka
Harpes

TC49 [opsayas Bblgepxka
OxnaxpgeHve
XonogHas Bblgepxka
Harpes

TC50 lopsayas Bbigepxka
OxnaxpgeHve

XonopaHas BblAepxKa
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Mpogomkenune chopmbl C.8.2

98

Homep
yucna

MC1

MC2

MC3

MC4

MC5

TC51

TC52

TC53

TC54

TC55

dopma C.8.2

Bpewms
24 4

Harpes

MpunoxeHne Harpyskm
Bbigepxka

CHATVe Harpysku
MpunoxeHne Harpysku
Bbaepxka

CHATUE Harpysku
MpunoxeHue Harpysku
Bblaepxka

CHATUe Harpysku
MpunoxeHune Harpysku
Bbigepxka

CHATVEe Harpysku
MpunoxeHne Harpysku
Bbigepxka

CHSATUE Harpysku
lopsiyas Bbigepxka
OxnaxpgeHve
XonogHasa BblAepxKa
Harpes

FopAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

FopsAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

lopsavas Bblgepxka
OxnaxpaeHve
XonopaHas Bblaepxka
Harpes

lopsavas Bblgepxka

OxnaxpaeHve

O6pasey 1

A B

O6beM BbITECHEHHOTO rasa, cm3

O6pasel 2

n

B

O6pasey 3

A

B

O6pasey 4

A

B

BapomeTp
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Mpogomkexune chopmbl C.8.2

dopma C.8.2 O6beM BbITECHEHHOrO rasa, cm3
Homep Bpems OGpasey 1 O6pasey 2 O6pasey 3 OG6pasey 4 BapomeTp
amena 244 A B n B A B A B

XonopaHas BblAepxka
Harpes

TC56 [opsayas Bblgepxka
OxnaxpaeHve
XonopaHas Bblaepxka
Harpes

TC57 lopsavas BblgepxKa
OxnaxpaeHve
XonogHas Bblgepxka
Harpes

TC58 [opsayas Bblgepxka
OxnaxpeHue
XonogHas Bblgepxka
Harpes

TC59 [opsayas BblgepxKa
OxnaxpgeHve
XonopaHas BblAepxKa
Harpes

TC60 FopAvyas Bblgepxka
OxnaxpgeHve
XonogHas BblAepxKa
Harpes

TC61 [opayas Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC62 opsAvas Bblgepxka
OxnaxpeHue
XonopaHas Bblaepxka
Harpes

TC63 Fopsvas BblgepxKa
OxnaxpaeHve
XonopaHas Bblaepxka

Harpes
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Mpogomkenune chopmbl C.8.2

100

Homep
yucna

TC64

TC65

TC66

TC67

TC68

TC69

TC70

TC71

TC72

dopma C.8.2

Bpewms
24 4

lopsvas Bblgepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

lopsavas Bbligepxka
OxnaxpeHue
XonopaHas Bblaepxka
Harpes

[opsavas BblAgepxKa
OxnaxpeHue
XonogHas Bblgepxka
Harpes

lopsiyas Bbigepxka
OxnaxpgeHve
XonogHas Bblgepxka
Harpes

lopsiyas Bbigepxka
OxnaxpgeHve
XonogHasa BblAepxKa
Harpes

FopAvyan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

[opAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

Fopsvas Bblgepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

lopsvas Bblgepxka

OxnaxpaeHve

O6pasey 1

A B

O6beM BbITECHEHHOTO rasa, cm3

O6pasel 2

n

B

O6pasey 3

A

B

O6pasey 4

A

B

BapomeTp
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Mpogomkexune chopmbl C.8.2

dopma C.8.2 O6beM BbITECHEHHOrO rasa, cm3
Homep Bpems OGpasey 1 O6pasey 2 O6pasey 3 OG6pasey 4 BapomeTp
amena 244 A B n B A B A B

XonopaHas BblAepxka
Harpes

TC73 [opsayas Bblgepxka
OxnaxpaeHve
XonopaHas Bblaepxka
Harpes

TC74 lopsavas BblgepxKa
OxnaxpaeHve
XonogHas Bblgepxka
Harpes

TC75 [opsayas Bblgepxka
OxnaxpeHue
XonogHas Bblgepxka
Harpes

TC76 lopsyas Bbigepxka
OxnaxpgeHve
XonogHas Bbligepxka
Harpes

TC77 [opayas BblgepxKa
OxnaxpgeHve
XonogHas BblAepxKa
Harpes

TC78 FopAvyan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC79 FopAvas Bblgepxka
OxnaxpeHue
XonopaHas BblAepxka
Harpes

TC80 Fopsvas BblgepxKa
OxnaxpaeHve
XonopaHas BblAepxka

Harpes
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Mpogomkenune chopmbl C.8.2

102

Homep
yucna

TC81

TC82

TC83

TC84

TC85

TC86

TC87

TC88

TC89

dopma C.8.2

Bpewms
24 4

Fopsavas Bblgepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes

lopsavas Bblgepxka
OxnaxpaeHve
XonopaHas BblAgepxka
Harpes

[opsavas BblgepxKa
OxnaxpeHue
XonogHas Bblgepxka
Harpes

lopsiyas Bbigepxka
OxnaxpgeHve
XonogHas Bblgepxka
Harpes

lopsiyas Bbigepxka
OxnaxpgeHve
XonogHasa BblAepxkKa
Harpes

FopAyan Bblgepxka
OxnaxpeHue
XonopgHas BblAepxKa
Harpes

FopAvan Bblgepxka
OxnaxpeHue
XonogHas BblAepxKa
Harpes

Fopsavas Bblgepxka
OxnaxpaeHve
XonopaHas Bblaepxka
Harpes

Fopsavas Bblgepxka

OxnaxpaeHve

O6pasey 1

A B

O6beM BbITECHEHHOTO rasa, cm3

O6pasel 2

n

B

O6pasey 3

A

B

O6pasey 4

A

B

BapomeTp
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Mpogomkexune chopmbl C.8.2

dopma C.8.2 O6beM BbITECHEHHOrO rasa, cm3
Homep Bpems OGpasey 1 O6pasey 2 O6pasey 3 OG6pasey 4 BapomeTp
amena 244 A B n B A B A B

XonopaHas BblAepxka
Harpes

TC90 [opsayas Bblgepxka
OxnaxpaeHve
XonopaHas Bblaepxka
Harpes

TCI1 opsayas Bblgepxka
OxnaxpaeHve
XonogHas Bblgepxka
Harpes

TC92 [opsayas Bblgepxka
OxnaxpeHue
XonogHas Bblgepxka
Harpes

TC93 [opsayas BblgepxKa
OxnaxpgeHve
XonopaHas BblAepxKa
Harpes

TC94 [opayas BblgepxKa
OxnaxpgeHve
XonogHas BblAepxKa
Harpes

TC95 [opayas BblgepxKa
OxnaxpeHue
XonogHas BblAepxKa
Harpes

TC96 FopAvas Bblgepxka
OxnaxpeHue
XonopaHas BblAepxka
Harpes

TC97 Fopsvas BblgepxKa
OxnaxpaeHve
XonopaHas BblAepxka
Harpes
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OkoH4YaHue copmbl C.8.2

dopma C.8.2 0O6bem BbITECHEHHOrO rasa, CM3
Homep Bpems O6pasey 1 O6pasey 2 O6paszey, 3 O6pasey 4 BapomeTp
uucna 24 4 A B n B A B A B
TC98 opsayas Bblgepxka

OxnaxpaeHve

XonopaHas BblAepxka
Harpes
TC99 opsayas Bblgepxka
OxnaxpaeHve
XonopaHas BblAepxka
Harpes
TC 100 [opsayas Bblaepxka
OxnaxpaeHve
XonopaHas Bblaepxka
Harpes
OKOoHUaTenbHOe oxNaxAaeHne
MC11 MpunoxeHune Harpysku
Bbigepxka
CHATME Harpysku
MC12 MpunoxeHne Harpysku
Bblgepxxa
CHATUE Harpysku
MC13 MpunoxeHune Harpysku
Bblaepxka
CHATUe Harpysku
MC14 MpunoxeHune Harpyskn
Bblgepxxa
CHATUE Harpysku
MC15 lMpunoxeHne Harpysku
Bbigepxka
CHSATUE Harpysku

MpumeuaHne — lopavas Bbigepxxa — BbiJepxKa npu Temnepatype He Huxe 135 "C ans coegnHeHwuit
CAL Il u CAL lll n He Huxe 180 *C ansa coeanHeHnii CAL IV. xonofHas Bblifepxka — BblAepxKa nNpu Temnepartype He
Bbiwe 52 'C.

104



FOCT P NCO 13679—2016

dopma C.9 — [laHHble ANA pacyeTa UcnbiTaTeIbHbIX Harpy3ok

fOata

M3rotosutens

M3penne: HanmeHoBaHue

HoMUHaNbHbI HAPYXHbI AuamMeTp HoOMMWHanbHas TONWMUHA CTEHKM Ipynna npoyYHocTu
3HaueHve
Mokasarenb nokasarens, eayHuLb!
n3MepeHst

1D — HOMMWHa/bHBIN HAPYXHbIA guameTp Tpyo6

2 Macca

3/ — HOMMWHaNbHas TOMWMHA CTEHKN TPYO

4 MuHuManbHasa fonycTuMas To/nlMHa CTeHKkn, paBHas 87.5 %

5pw — MUHMManbHOE BHYTPEHHee AaBsieHne Havana Tekydectn no MCO/TO 10400

6 Mnowagb ceyeHns, paccunTaHHas No HapyXHOMy AnameTpy Tpy6bl Aa = a/4 O2

7 /la— MyYHUManbHas ToAWwMHa CTeHKM obpasua

8 Mnowaab ceyeHns, paccunuTaHHas No BHYTPEHHEMY AuaMeTpy Tpyobl A, = .44 (D - 2ta)2
9 Mnowaab nonepeyHoro cevyeHuns Tpyobl Ap=9 (D - I)t

10 Kpj — koadhpuumeHT adhhekTUBHOCTN CTOMKOCTH COEANHEHNS K BHYTPEHHEMY faBNEHUI0
11 K ,.— Ko3athuuneHT athheKTMBHOCTN CTOWKOCTN COE[UHEHUS K BHELLHEMY faB/eHNI0

pc

12 S.. — MUHMUManbHLIN Npegen TeKkydecTu Npu KOMHATKOW Temnepatype u Temneparype
135°'C (ans CAL Il lll) n 180 "C (gns CAL IV)

13 Sy,— 95% 0T Synpu cOOTBETCTBYIOLLEW TemnepaTtype
14 S,— MUHMManbHbLIM Npefen NPOYHOCTK NPU KOMHATHO Temnepartype
15 py — AaBneHue, Bbi3blBaKOLLEe HA BHYTPeHHel NOBEPXHOCTU HanpshkeHne Syl

16 Py.— faBsieHvie npyu TepMOoLMKInYeckux ucnoitanmax cepun C npu 180 'C gns CAL IV unu
135°'C gna CAL llwm 1l

17 p0— BHelwHee ucnbiTaTeNibHoOe AaBfieHne

18 pc— paBnexue cmaTns no NCO/TP 10400

19 Py— npegen npoyHOCTU COeAUHEHMUS

20 F, — CTOWKOCTb COEAVHEHUA K BbIXOAY U3 COMPSHKEHUA

21 K{— ko3ppnuneHT acpheKTUBHOCTN CTONKOCTU COEANHEHNUS K PACTSHKEHUIO
22 Kc— KoathpuumeHT acpheKTMBHOCTM CTOWKOCTU COEAMHEHUS K CKaTUO

23 Fc— oceBas Harpyska Ha coefiuHeHune npu cxatuu

24 Fb— cocTaBsfsioLwas 0CeBoli Harpysku Ha coefjuHeHne npu nsrnbe

25 [ — cymMapHasi oceBasi Harpyska 0T Harpy3o4Horo ycTpoiicTBa u gaBneHus

NMpumeuanne — dopma C.9 BKIOUEHA B HACTOSILLEE NPUNOXKEHNE ANA 06NerYyeHns cpaBHeHUs ¢ pesynbTa-
Tamu 60o51ee paHHUX UcnbiTaHuii no (5).
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Mpunoxexne D
(o6sa3aTenbHoe)

MonHbIA oTYeT 06 NcnbITaHUAX coegnHeHuna

D.1 O6uwune gaHHble

B nonHom otuyeTe 06 UCNbITAHNAX COEANHEHNA YKa3blBAKOT cieytolive oblne AaHHble:
a) nobas Heobxoanmas obwan nHdopmauns:

b) NAEHTUMDUKALNOHHbIE AaHHbIE COEUHEHUNS:

C) CCbl/IKa Ha HacTOsLLWI cTaHdapT.

d) knacc ucnbiTaHWii, COOTBETCTBYIOL NI YPOBHIO NPUMEHEHUA COEAUHEHUS:
B) A@HHblE O reOMeTpMYecknx napaMmeTpax CoeJMHeHNs;

f)  unaeHTUMDUKALNOHHbIE AaHHbIE nLa, NPOBOAALLErO UCMbITAHNS;

A) naeHTUUKaLNOHHbIe AaHHble N1La, PYKOBOASALLErO UCMbITAHUAMMY,;

h) geknapauyunsa TpeTbeli CTOPOHbI, CneasLeii 3a ucnbiTaHnaMy;

i) faTa 1 MecTo NpoBefeHNs NCTbITaHWI;

j) BCe hopmbl, 3an0THEHHbIE faHHbIMU;

k) oueHka pe3ynbTaToB UCMbITAHUS;

1) AOKyMeHTauusa o Kannbposke o6opyf0BaHUA.

D.2 laHHble 0 nogroToBke o6pasuos (BkaoyvawT hopmy C.1)

B nonHom oTueTe ykasbiBaloT cleAylolne AaHHble 0 NoAroToBke 06pasLioB:

a) HaMMeHoBaHWe maTepuana v rpynnbl NPOYHOCTU:

b) MecTo oT6opa MaTepuana Ans obpasyos:

C) MexaHun4eckue CBOWCTBA Kaxaoro 13 o6pasyos;

d) ykasaHue o0 NpoBefeHnn NCMbITaHWii NpyU NOBbILLIEHHO TemnepaType:

€) OTHOLEeHne npejena TekyyecTu Matepmana o6pas3LoB Npu NOBbLILLEHHON TeMnepaTtype k npegeny Tekyyectu npu
KOMHaTHOI Temneparype;

f) OTHOLLEHUWe npejena NPoYHOCTU MaTepuana o6pas3LoB Npu NOBbLILEHHON TeMnepaTtype K npeseny NpoYHOCTM Npu
KOMHaTHOI Temneparype.

D.3 [laHHble 0 CBUHUYMBAHWUUN W pa3BUHUYMBaHUK (BKNOYaT popmbl C.2 n C.3)

B nonHOM oTyeTe ykasbiBaloT crefytoline aHHble 0 CBUHYNBAHUMN-PA3BUHYMBAHUN:

a) pe3bboBas cmMaska, MUHVMabHOE U MakCHMasibHOe KO/IMYeCTBO HAHECEHHOW CMas3Ku:

b) cTeneHb 3aefaHns, onncaHne NPoBeLEeHHOro PeMOHTa A1 YCTpaHeHUsi 3aefjaHus, onucaHne NpUYnH 3aefaHus
1 pekoMeHAaummn no npefoTBpaLleHunto 3aejaHns B AasibHellem:

C) CKOpPOCTb CBUHUYMBAHWA ¥ Pa3BVHYMBAHUS;

d) 6a30Bblii MOMEHT, MOMEHT CBMHYMBAHUS [0 CMbIKaHWA YNOPHbIX 3/1EMEHTOB, CyMMapHbIAi MOMEHT, YMCN0 060-
POTOB CBMHYMBAHUS 0 CMbIKAHWSA YNOPHbIX 3/1IEMEHTOB ¥ YNC0 060POTOB A,0 MOSIHOTO CBUHYMBAHUS;

e) Bce rpakm — MOMEHT-41CN0 060pPOTOB:

f) HTepBanbl MOMEHTOB pa3BMHUYMBAHMSA [0 UCNbITAHWA AaBNEHNEM U TEMNEpPaTypoii;

[l) yKasaHue Ha BCe ciyvyaun nepetarnBaHus npy CBUMHYMBAHMMN 1 BO3HMKLLME NPV 3TOM Npo6aeMmbl;

h) npogomknTenbHOCTL M TeMnepaTypa HarpeBa ¢ COOTBETCTBYHOLMMU rpaddukamu:

i) Bce choTorpacdum.

D.4 laHHble 06 UCNbITAHUAX NPU KOMBGUHUPOBAHHOK Harpyske (BkaoyatT dopmbl C.5. C.6. C.7 n C.8)

Ans kaxpoi cepumn ucnbiTaduii (A. B. C) B NONHOM OTuyeTe ykasbiBaloT CrieAylolne AaHHble:

a) pacyeTHble 1 (DaKTUHECKNE 3HAYEHWUS UCMbITATENbHOTO JaBfeHNsl, 0CEBOI Harpyskn, N3rnbatoLlnux MOMeHTOB 1
Temnepartypbl. 1A KaxAoi cepun UCnbiTaHNi HE06X0A4UMO NPUNOKNTL hadukn 1 TabnnLbl HarpyXeHns 0CeBOi Harpys-
KoWi n gaBneHuem (cM. puc. A.1 n Tabnuuy A.2);

b) MakcuMasibHble 3HaYeHNs Harpysku oT Harpy3o4HOro ycTpoicTea, AaBfeHUs n Temnepartypbl:

C) cpefa Ans co3faHuna faBneHns:

d) meTo/ BbISIBNEHUSA yTeuek;

€) ykasaHue, 6bIn1 N1 BbIAB/IEHbI YTEUKN; AABNEHNEe, PN KOTOPOM OHW GblNN BbISIBIEHBI, 1 CKOPOCTb YTeuek;

f) cmoco6 HarpeBa v CreXxeHns 3a HarpeBoMm;

[) BCe BO3HWKLLIVE Npo6nemsbl;

h) rpacukn — Harpyska-BpemMs C ykasaHMeM yTeyek n aHOMaslbHbIX SABEHWIA;

i) BCe 3anucu ncneltatens.
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D.5 [laHHble 06 ucnbITaHMAX NPU NpefenbHbIX Harpyskax (BknwovawT dopmy C.4)

B nonHom otyeTe 06 MCMbITAHUSX NPU NpefefibHbIX Harpyskax ykasblBalT ceayloline qaHHble:
a) MecTo U xapakTep paspyLieHus;
b) paspyLliarline Harpysku (4aBneHne n oceBasi Harpyska);
C) MakcumMasibHble Harpysku (4aBfeHue n oceBas Harpyska);
d) 3akntoyeHve no gnarpamMmme oceBast Harpyska-fiaB/ieHne ¢ ykasaHuem:
1) Touek nnv 061acTu OKoHYaTe IbHbIX NpefefbHbIX Harpy3ok:
2) BCex yTeuyek nNpu npeAesibHbIX Harpy3kax, 0TKa3oB 3/1IeMEHTOB KOHCTPYKLUK 1 (MK) TOYEK MaKCUMasbHbIX Ha-
rpy30K C KOMMEHTapPUSIMU OTHOCUTE/IbHO @HOMasbHbIX ABMEHWIA.

D.6 JaHHble 0 NPONYLEHHbIX UCNbITAHUAX U OTKIOHEHUAX

B NosHOM OTYeTe ykasblBalT NPONYLLEHHbIE NCMbITAHWS, NPUUKHBI 3TOFO U NOYEMY COEAMHEHNE MOXET CUUTATLCA
NPUMEHUMbIM AN1A AAHHOTO YPOBHSA 6€3 NMPOBEAEHUS TakMX WCMbITAHWUA. BCe OTKNOHEHUS OT YCTAHOBMEHHbIX MpoLeayp
[LO/KHbI COMPOBOXAATHLCS ONWUCAHWEM TeX Npouesyp UAU UCTNbITaHUii, KOTopble GblIN NPOBeAEHbl BMECTO HUX. Ecnw unc-
NbITaHUA 6bIIM NPOBEAEHbI B NOJIHOM COOTBETCTBUM C YCTAHOBNEHHLIMU TPEGOBAHUAMM, TO KOMMEHTAPUU HE TPEBYOTCS.
Heo6x0AMMO ykasaTb JaHHble O Cly4Yasx CHUXKEeHWUS nokasateneil NPOYHOCTU COeAMHEHUS NPK OCEBbIX HArpyskax, BHY-
TPEHHEM U BHELLUHEM JAB/IEHVUN MO CPABHEHMWIO C JaHHbIMU N3rOTOBUTENS.

D.7 laHHble O 4ONO/THUTENbHbIX UCMbITAHUAX

B nonHom oTyeTe YyKasblBalOT faHHbIe 0 BCEX AOMNOJ/IHUTENNbHbLIX NCMNbITAHUAX, KOTOPbIE 6bIn npoBefeHbl, XO0TA U He
TpeﬁleTCFl ANnA 3afaHHOro ypoBHA NPUMEHEeHNA cCoeAUHEeHNs, N YeTKO yKa3blBalT, UTO OHU ABMAKTCA A0NO/IHUTE/IbHbIMU
no CpaBHEHUIO C TpeﬁOBaHVIFIMI/I HacTosdwero ctaHgapTa.
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Mpunoxexne E
(o6sa3aTenbHoe)

CBOJHbI OTYET 06 UCMbITAHUAX COeANHEHUSA

E.1 O6uwune nonoxeHus

B HAcTOAWEM NPUIOXEHUN NPUBELEHbI YKa3aHWsi N0 0DOPM/IEHNIO CBOAHOTO OTYETA 06 MUCMLITAHUSAX COEANHEHUS.
Llenb 3Toro npuioxeHus — o6ecneunTb c60p U NpaBuibHOE OhOpMIeHNe BCEX faHHblX, HEOGXOAUMbIX ANA MOHOM
XapaKTepUCTUKN NCMbITLIBAEMOrO COEAVHEHNS], YTOGbI BbiTb YBEPEHHBIM, YTO COEAUHEHNE 06/1aaeT He06X0aAMMOii pabo-
TOCMOCOGHOCTLI0. U NpesynpeAnTb 0 BO3MOXHbIX 3aTPYAHEHUSAX.

B CBOAHOM OTYeTE JO/DKHbI 6bITh YKa3aHbl OTK/IOHEHUSI OT YCTAHOB/IEHHbIX MPOUEeayp (MPU UX HAUYMK), HO OHM
He JOMXHbI y6n1poBaTh MHGOpPMaLMio 0 npouedypax, NPUBEAEHHbIX B HACTOsWEM cTaHgapTe. MpoBeaeHHbie Aonon-
HUTE/bHbIE UCTLITAHUS, KOTOPbIE He TPEBYIOTCS A/A 3aaHHOTO YPOBHS NMPUMEHEHWS, MOTYT 6bITb BK/TIOUYEHb! B CBOAHbIN
OTYET, HO HEeOGXOAMMO YETKO yKa3aTb, YTO OHU ABNSIOTCS AONONHUTENLHLIMU MO CPABHEHWIO C TPEGOBAHNSIMW HACTOSALLErO
craHgapra.

CBOAHbI OTUET 06 UCMbITAHUAX AOMKEH COLEpPXaTb AaHHble, ykazaHHble B E.2—E.9.

E.2 O6wue gaHHbIe

B cBOAHOM 0TYeTe 06 UCMbITAHUSX YKa3blBalOT cneaytolime obLime faHHble:

a) Leflb UCnbITaHUs U NPUMEHEHNS COEUHEHNS:

b) NAEHTUMKALMS UCNbITATENBHOW YCTAHOBKM, HA KOTOPOI NPOBOAATCS UCMbITAHNS;

C) YPOBEHb MPUMEHEHWUA COeAWHEeHUs, ANA KOTOPOro MPOBOAWINCHL UCMLITAHUSA, U WUCMOMb30BaHWE HACTOALLEero
cTaHAapTa,;

d) oueHka pesynbTaToB UCMbITAHWIA.

E.3 laHHble 06 0COGEHHOCTAX NpoLefyp NCNbITAHUN M OTKITOHEHUSAX OT HUX

B cBoAgHOM OTueTe 06 0COGEHHOCTAX NpoLeAyp UCMbITaHUI U OTKNOHEHUAX OT HUX yKa3blBaloT:

a) MH(opMaL Mo 0 TOM. kKakoe COoeiHEHUE UCTbITbIBANOCH, CYATAETCA /I OHO NPUMEHUMbIM A5 AaHHOTO YPOBHS,
C yKasaHWeM BCEX OrpaHUyeHnii;

b) MHhopMaLno 06 NCNOMHUTENAX UCNbITAHUIA;

C) UHhopMaL Mo 0 NMPONYLLEeHHbIX UCMbITAHUSX, MPUYMNHBI 3TOTO U MOYEMY COeNHEHNE MOXET cunTaTbCs NPUMEHU-
MbIM /18 faHHOTO YPOBHS 6€3 NPOBEeAEHNsA Takux UCMbITaHWA. BCce OTKNOHEHMUS OT YyCTaHOBMEHHbIX NpoLeayp AO/KHbI CO-
npoBoOXAaTbCA ON1caHnem Tex npoueayp Wan ncnbiTaHnii, kKoTopble 6bINU NPOBeAEeHbI BMECTO HUX. Ecnn ucneitaHnsa 6uinu
npoBefieHbl a NosIHOM COOTBETCTBMU C YCTAHOB/IEHHbIMU Tpe6oBaHNAMMK, TO KOMMEHTapuu He TpeGytoTcs. Heo6xoanmMo
CO06LWNTbL O CAyvasx CHWKEHNS nokasaTtesieil NPOYHOCTN COefUHEHNS NPU OCEBbIX Harpyskax, BHyTPEHHEM W BHELUHeM
[aB/IeHNN MO CPABHEHUIO C fJaHHbIMU U3rOTOBUTENS;

d) uHdhopmaumio 0 gate n MecTe NpoBeAeHUsA UCMbITaHUIA, O NepcoHane, PyKOBOAMBLLUEM WCMbITAHUAMMU, U O Tpe-
Tbeli CTOPOHE, KOHTPO/IMPOBABLUEl NX NPOBEAEHUE.

E.4 laHHble O KOHCTPYKLUUKN COeNHEHNA

B cBOAHOM OTYETE O KOHCTPYKLNW COEMHEHMNS yKa3blBaOT:

a) flaHHble 06 aKcnyaTalUMOHHbIX XapakTepucTukax coeAUHEeHNsi B COOTBETCTBUU C NPUNOXEHNEM A:

b) TN COEAVMHEHUS, HOMEP W pefakuuio YyepTexa CoeANHEeHUS:

c) pasmep Tpy6 v rpynny NpoYHOCTH;

d) BbICOTY 1 Wwar pe3bbbl, HArpy3Kky 1 yron npoumnsa pesbosi;

e) BUA ynnoTHeHuUs (MeTann-metann, ynpyroe u T. n.);

f) mecTo co3gaHua ynnoTHeHns (pe3bba, ynopHoe ynioTHeHWe MeTann-MeTaaa U T. N.. €C/IM NPUMEHNMO);

[) ABNseTca Nu coefnHeHne MyqdTOBbIM UK pacTpyGHbIM;

h) 4NVHY CONPSXXEHUS NN KITMPEHC;

i) 06paboTKy NOBEPXHOCTM HUMNENBLHOIO M PACTPYOHOIO 3N1EMEHTOB A1 NPefoTBPaLLeHNs 3aefaHust:

j) TMn pe3b60BOI CMa3kM U KOIMYECTBO CMa3ku, HAHOCMMOI Ha HUMNENbHbIA 1 PacTPyOHbI/ 31EeMeHTbl, UHTepBa
MOMEHTOB CBUHUYMBAHUS.

E.5 laHHble 0 NnoAroToBke 06pas3yoB

B cBOAHOM OTYETE O NOArOTOBKE 06Pa3LL0B K UCMbITAHUAM YKa3blBaOT:

a) MecTo oT6opa mMaTepuana Ans 06pasuoB U MexaHuyeckue cBOWCTBa MaTepuana:

b) NpoBefeHNE UCMbITAHUIA NPU NOBbLILEHHOW TemnepaTtype;

C) OTHOLLUEHUWe npejena Teky4ecT maTepvana o6pasLoB Npy NOBbILLEHHOV TemnepaType K npeAeny Teky4ecTu npu
KOMHAaTHO Temnepatype:

d) oTHOLWeHMe npefena NPOYHOCTU MaTepuana o6pasLoB Npu NOBbILIEHHON TemnepaType K npegesny npoYHOCTH
npy KOMHaTHOW Temneparype.
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E.6 laHHble 06 MCMNbITAHUSAX HA CBUHYMBaAHME-pa3BUHYNBaHNE

B cBOAHOM OTYeTE 06 UCMbITAHUSIX HA CBMHYMBaHME-Pa3BUHYMBAHNE COEANHEHUS YKa3blBAIOT:

a) cnyyau 3aefiaHus U CNocobbl ero ycTpaHeHWs; NPUYMHLI BO3HWKHOBEHUS 3aefaHust U pekoMeHAauun no ero
npeaoTBpaLLEHNIO;

b) CKOPOCTb CBUHYMBAHUS;

) 6a30Bblii MOMEHT, MOMEHT CBUHYMBAHUSA [0 CMblKaHWS YNOPHbIX 31EMEHTOB, CYMMapHbI/i MOMEHT CBUHYMBAHWS,
4yncno 060pOTOB CBUHUYMNBAHUA [0 CMbIKAHWUSA YNOPHbIX 3/1EMEHTOB U YNC/I0 06OPOTOB A/ MOTHOTO CBUHUUBAHWS;

d) MHTEpBaN MOMEHTOB PasBUHUMBAHUS NOC/E UCTbITAHUI NOA AAaBNEHNEM N TEPMUYECKUM BO3LENCTBMEM;

€) MHhopMaLmMio 0 BO3MOXHOM 3HAYUTENIbHOM NepeTArnBaHuy CoeArHeHN N BO3HUKLWINX Npy 3TOM npo6iemax.

E.7 laHHble 06 ncnbiTaHNAX NPN KOMBUHUPOBAHHBIX Harpyskax

B cBOAHOM OTUEeTE O KaXAoii cepun npoBefeHHbIX ucnbitanunii (A. B. C) ykasbiBaloT:

a) ucnolTaTenbHOE JaB/ieHne, OCEBYIO Harpysky, nsrubarwlye MOMeEHTbI 1 Temneparypy;

b) MakcumanbHoe faBneHne Npu KOMHaTHOV 1 NOBbILLIEHHOI TeMnepaTypax:

C) NCNONb30BaAHHYI0 TEKYUYl0 cpeay (a30T, Macno, Boja v T.M.);

d) ycTpoiicTBa BbISIBNEHNS yTeyek,

€) NHopMaLnio 0 BO3HUKLINX yTeukax: faB/ieHne, npyu KOTOPOM BO3HUK/AN YTEUKM, NX YACTOTY U MHTEHCUBHOCTb;
f) cnoco6 HarpeBa 1 HabnAEHUS 38 HArpeBoM:

[1) BO3HVKLWINE Npo6aemsl;

h) cBogHble anarpammbl oceBas Harpyska-gasneHue (rpagpuvkun VME).

E.8 laHHble 06 MCNbITAHUAX NPU NPpeAenbHbIX Harpyskax

B CBOAHOM OTUETE O KaXA0M BapuaHTe npefesibHbIX Harpy3ok ykasblBatoT:

a) MecTo U xapakTep paspyLleHus:;

b) paspyLuatlyme Harpysku (gaBneHne v 0CeByH0 Harpysky);

C) OTHOLIEHME paspyLlatLLnX Harpy3ok K 0XXngaeMbiM npefebHbIM Harpy3kam:
d) yTeuku o paspyweHuns (4aBneHne n MIHTEHCUBHOCTb yTeuek);

€) MakcMMmasibHble Harpysku (gaB/ieHne v OCEBYIO Harpysky):

f) cBoAHble guarpaMmbl AaB/ieHNe-pacTsxXeHne.

E.9 lononHutenbHaa nHgopmauus

B cBOAHbIV OTYET BK/IKOYAIOT:

a) Tabnuuy A.1c gaHHbIMU MO reoMeTPUYECKNM napamMeTpam 1 aKCnyaTauoHHbIM XapakTepucTukam coenHeHns:

b) ykasaHue o ToM. 4To 60/1ee nogpobHasa nHdopmauns npueefeHa B NOHOM OTYeTe 06 McnbITaHUAX (NpUoxe-
Hue D).
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MpunoxeHne F
(cnpaBoy4HOE)

OnpepenexHne NHTepBana Harpysok, Co34aBaeMblX HArpy304YHbIM YCTPOCTBOM

MycTb Harpy3o4yHoe ycTpolicTBo Ha 2000 kH oTkannbpoBaHo B nHTepBasne ot 200 o 2000 kH. B Tabnuue F.1 npuse-
[leHbl cpefHve pesynbTaTbl BYX NPOXOA0OB KanMBpPOBKM N AaHHbIe O MOrPeLHOCTM U3MEPEHNIi Harpy304Horo ycTpoiicTaa.

Ta6nunuya F1— TunuuHble pesynbTaTtbl onpegesieHns UHTepBasa Harpy3ok, co3faBaemMbiX Harpy3oUHbIM YCTPOCTBOM
(o1 200 fo 2000 kH)

MokasaHue, daKTuecKas Harpyaka, kH I_IorpeLIJH?CTb I'Iorpeu.chiCTb

uH n3mepeHuii, kH V3MEPEHUiA. %
203.0 200.0 3.0 1.50
400.5 400.0 0.5 0.12
599.0 600.0 -1.0 -0.17
797.5 800.0 -2.5 -0,32
999.5 1000.0 -0.5 0.05
12015 1200.0 15 0.12
1404.0 1400.0 4.0 0.28
1606.0 1600.0 6.0 0.38
1797.0 1800.0 -3.0 0.16
1991.0 2 000.0 -9.0 -0.45

MpumeyaHune — Mpu Harpy3ke200 kH norpewHocTb n3MepeHnii npesbllaeT+ 1 %. N0O3TOMY UCMNO/b3ye-

Mblii MHTEpBan Harpy3ok coctasnseT oT 400 go 2000 kH.
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MpunoxeHune G
(cnpaBoyHOE)

3ameyaHus no noBoAy UHTEpnonAunUnM U aKCTpanonaunm

G.1 O6wune nonoxeHus

Kak n3rotoButenu, Tak n 3akasumku npu OLEeHKe kayecTBa M3A4esii MOryT yCNeLHO MCNob30BaTbh NpenmyLLecTsa
VMHTEPNonAuMN 1 aKcTpanonaunm 6a3oBbix NapamMeTpoB B MHTepBasie 3HayeHwit D, DI, rpynn npoyHocTu u T. n. U3-3a
OrpaHUYeHNii, KacaloLMXCs COOTHOLWEHWI CTOMKOCTM K yTeukaM U CBOICTB pPe3bb0BbIX CMa30K. HeAOCTATO4YHO Npu aT-
TecTauun coefiMHeHW nonaraTbCsi TOMILKO Ha pacyeT, HanpyMep MeTOAOM KOHEeYHbIX d7eMeHToB. C ApPYyroil CTOpPOHbI,
nonHomacwTabHble hU3nyeckme NCNbiTaHNa COeAUHEHNI Kax4oro anaMmeTpa, Macchl U rpynnbl MPOYHOCTU NPaKTUYECKN
HEeOoCYyLLeCTBUMbI, 1 B HUX HET HeobxoanmMocTu. CornacHo HacTosALWweMy NPUIOKEeHNI0 PEKOMeHAyeTCca NpoBefeHne ucnbl-
TaHuii (cm. G.3) ANS NoNyYeHns HeobXo4MMbIX AMMMPUYECKUX AaHHbIX B COYeTaHnn ¢ pacyetom (cM. G.4), obecneumBato-
LWMM cTabW/bHbI KOHTPO/Ib PA60TOCNOCOGHOCTU U JOBEPUE K HAAEXHOCTU TEX COeANHEHWNIA, KOTOPbIEe HE UCMbITbIBANNUCH.

Monynauma ncnbiTbiIBAEMON NPOAYKLMMN BKIOYAET HaWXyAlwve KOMOUHaLUM B CMbIC/Ie pa3MepoB U3Ae/NiA.

G.2 HomeHknaTypa npoaykumu

HomeHknaTypa npoayKuun BKIKYaAET U3[eNnsa pasHbiXx pasMepos, MacChl U rpynn NPOYHOCTH, CMPOEKTMPOBaHHbIe
no obWwum npuHuMnam (Hanpumep, UMetLIne O4MHAKOBblE KOHCTPYKLMIO K reoMeTpuyeckne napameTpbl YNJIOTHEHMUS,
O/VIHAKOBY0 KOHYCHOCTb pe3bbbl, CXO[Hble HaTArM pe3bbbl 1 ynaoTHeHus). padunyeckoe npeacTaBnieHne HOMEHKNATYpbI
npoAyKuun npueefieHo Ha pucyHke G.1. ATTecTauns HOMeHknaTypbl NPOAYKLMN MOXET OXBaTbiBaTb BECb UHTEPBa/ pas-
MEepOoB VI BECOB W3[eNnil UK rNOXeT 6bITb OrpaHnyYeHa TONbKOo U3Aenuamu Ans o6cagHbiX U (M) HACOCHO-KOMMpeccop-
HbIX TPY6.

M3genus 13 BbICOKONPOYHOro martepuana (rpynn npoyHoctn P110 nam Q125 no MCO 11960) M HW3KOMPOUYHOTO
MaTepuana (Hanpumep, rpynnbl npoyHocTy L80 no MCO 11960) pekoMeHAyeTcst aTTecToBaTh Mo CTaHAAPTHON MeToauKe.

G.3 NcnbiTaHunsa

Mpeanaraemble pasmepbl U mMacca U3genuii ANs UCMbITaHWIA NokasaHbl Ha pucyHke G.1 U npefHasHauyeHbl ANs
3KCNEePUMEHTANLHOTO ONPeAeneHns XxapakTepucTuk CoeANHEHNA 8 KpalHUX U MPOMEXYTOUHbLIX NO3ULMSX HOMEHKNATYPbI
npogykuum. Takue pasmepbl MOTYT GblTb YCTAHOB/IEHbI UCXOAS U3 NOTPEBHOCTEW GypeHNsa 1 A06bIYN N MOTYT 6bITb CKOP-
PEKTUPOBaHbI U3rOTOBUTENEM [/151 KOHKPETHOTO U3Aenus. MoXeT 6biTb YMEeHbLUEHO KOIMYecTBO 06pasLoB, NogBepraeMbix
OTAENbHbLIM BUAAM MUCNbITAHUIA.

Mpy atTecTauMy HOMEHKNATypbl NPOAYKUMW C MCMOMb30BAaHUEM WHTEPMNoMsLWM U IKCTPanonsuum HeobXoLuMo,
YTOGbI PE3YNbTaThl UCNLITAHWIA N3AENNIT KAXKAOTO pasmepa, Macchl 1 rpynnbl MPOYHOCTM OTBEYaNn TpeboBaHNUAM aTTecTa-
LMK HOMEHKNaTYpbl NPOAYKLNN.

G.4 AHanu3 pe3ynbTaToB UCNbITAHUI

B pamkax aTTecTayum HOMEHKNaTypbl NPOAYKLUN aHaNN3 AO/MKEH LOMNOMHUTL UCMbITAHWUSE N 06ecneunTs yBepeH-
HOCTb B HAAEXHOCTMU TeX U3AESUNA, KOTOPbIE HE UCTbITLIBA/INCH.

AHa/In3 He NO3BOMSIET ONpPeAenTb OCHOBHbIE XapaKTepUCTUKM CTOMKOCTU K yTeukam, Takme Kak KOHTakTHoe faBne-
HUe. NpeAoTBpaLLatoLLee YTeUKN, NOCKO/IbKY Pe3ybTaThl pacyeTa HECONOCTaBUMbl C pe3y/ibTaTamn aHanusa Tex u3genui,
KOTOpble NOABEPranuch UCMbITAHUSIM.

B03MOXHO OnpeaesieHne NHTePnonsumei 1 akCTpanosaymeil b JaHHbIX O KPUTUYECKUX NapaMeTpax, Taknx Kak
napameTpbl HanpsHKeHUsl U KOHTaKTa B U3AeNUsX, He NOABEPraBLUNXCS UCTILITAHUAM U HAXOASALLMXCS B UHTepBane Mexay
TEMU N3AENUAMN, KOTOPbIE NMOABEPrasiMCh UCMbITAHUSAM. Te U3LeNus, B KOTOPbIX HAMPSHKEHUS U KOHTAKTHbIE [aB/EHUS
BbIXOAAT 3a Npejesibl UCMbITLIBABLLETOCS MHTEepBana, He MOryT 6biTb aTTecToBaHbl 6€3 JOMOHUTENbHbLIX UCMbITaHWIA.
MOCKOJIbKY UCTbITLIBAIOTCA KpaiiHNe U34e/IMsi HOMEHKIATYPbl MPOAYKLMY, aHa/IN3 CBOAUTCA K UHTEPMOIAILMN UK 3KCTpa-
noNsILMM NOCNELO0BaTENIbHOCTY U3AENNii MeXay HUMN.

Takoii npoyecc aTTecTayum MosHO HOMEHKIATYPbI MPOAYKLMU, XOTS U YMEHbIUAET 3HAYMTE/IbHO 06bEeM UCTbITA-
HUii. TpeGyeT BCe Xe 60MbLINX PACXOLOB Kak Ha UCMbITaHUs, Tak U Ha aHanu3. OAHAKo B Xofe npouecca MosHoii aTTe-
cTayum MOXHO [OCTUYbL YACTUYHOI aTTecTayum, npu KOTOPOM UCMLITAHWS 1 aHa/IM3 OXBaTbIBAKOT YacTb HOMEHK/IATYPbI
NPOAYKLMM aHANOTMYHO OMUCAHHOMY Bbillle 0XBaTy MOJIHON HOMEHKNATYpbl NPOAYKLMK.
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HoMuHanbHas ToNWMHA CTEHKU Tena Tpy6bl, AioliMbl

- - HW UCMbITAHW, HX aHann3a;
| - Tonbko aHanu3;
4 - uCnblTaHue 1 aHan3

PucyHok G.1 — lMpumep OLEHKN HOMEHKNATYpPbl COeAMHEHWNIA knacca Mpemuym
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Mpunoxexne H
(cnpaBoy4HOE)

McnbiTaHne COG,CI,I/IHeHMVI cneynanbHoOro HasHa4eHusa

H.1 O6uwune nonoxeHms

HaCTOﬂLLl'Mf/‘I CTaHOapT oxBaTbliBaeT UCNbITaHUA COeAMHeHMVI, npeaHasHa4vYeHHbIX ANA akcnayatayun B Han6onee
4acTo BCTpeyawWwmnxca ycnoBusx. B HacToswem npunoXxeHnn npueeaeHbl ykasaHua 0 AONO/THUTETIbHbBIX UCTTbITAHUAX CO-
EAMHEHMIZ. npeaHasHa4vyeHHbIX 414 3Kcnyatayun B 0C06bIX YCNoBUAX, KOTOpble OOJIXHbI 6bITb COrnacoBaHbl Mexay ns-
rotoBuUTENEM U 3aKa3vynukom.

H.2 Ocob6ble ycnoBus akcnayartayuu

Mpumepamu 0cobbix ycnoBuit akcnayaTauun SBASIOTCS:

a) NpUNoXeHNne MOMeHTa pa3BMHYMBAHUS NPOTVB YaCOBOW CTPENKM NpW ApYroii nocnefoBaTelbHOCTW NPoBeAeHNs
nCMbITaHWiA;

b) COEMHEHNSA C MHOTO3/IEMEHTHbIM YN/IOTHEHNEM:

C) ckonneHvie pe3b60oBO CMa3kv Noj faB/ieHneM;

d) ropm3oHTanbHbIe U A/IMHHbIE CKBaXWHbI, TPEOYIoLMe BbICOKO NPOYHOCTU Ha CXaTue W Ha KpyyeHue:

€) CKBaXWUHbl CO CPEAHUM N MasbiM PagnycoM KPpUBK3HbI;

() 6ypoBble nnaTopMbl Ha Teneckonuyecknx onopax, naasatLye nNaaTthopmbl, HEXECTKNE BbILLKY;

[l) reoTepMasibHble CKBaXWHbI N CKBaXWHbI A5 3aKaukn napa:

h) akcnnyaTtauusi B ycnoBuax TasHUSi BEYHON Mep30Thl:

i) Npo6HOe CBMHYMBaHWE U pa3BUHUYMBAHME AN UMUTALMU 0CO6O TSXENblX YCN0BWIA aKcnayaTaymu;

j) ocagka NOBepXHOCTU, YNIOTHEHWE hOPMaL MK NN COJSIHbIX NNACTOB;

k) 6bICTpOE OXNaxaeHne ynnoTHEHUA COeaUHEeHUs;

1) BEPOSATHOCTHAA oLeHKa paboToCnoCOGHOCTY COEANHEHUS;

T) 3a6uBKa HanpasnstoLLei Tpy6ObI;

n) MexaHu4yeckue coeanHeHUs Tpy6GonpoBooB;

0) BbICOKONErMpoBaHHble KOPPO3NOHHO-CTOKME MaTepuasbl C aHU30TPOMHLIMU CBONCTBaAMMU:

p) ropsiune ckBaXuHbl;

g) Kucible CKBaXWHbI.

H.3 MicnbiTaHua coeguHeHnt na 0co6blX YCNOBUIA akcnayaTayumn

H.3.1 CKBaXWHbl CO CPEAHNM N MafblM pagnycom KpUBU3HBI

TpaeKkTopysa CKBaXMHbl XapakTepusyeTcsi 60/blUOl cTeneHblo oTknoHeHus (Dleg), npesblwatoweii 20" Ha AnuHe
30 M. nocne KOTOPOro pacnosioXeH MoYT rOPU30HTaNbHbIV yyacTok. Mpu NpoxoxaeHun o6cafHbIX U HACOCHO-KOMMpec-
COPHbIX TPy6 MO CKBaXWHE Takoro nMpouns nx coefuHeHWUs noAsepralTcA 60MbWMM U3rnbarowmnm Harpyskam. Takue
TPYGbl NPUXOAUTCA MHOTAA BpalwaTh A5 06/1er4yeHunst NPOXOXAEHUS MO CKBAXMHE, YTO MOXET Bbi3BaTb YCTaNOCTHOE pas-
pyweHue coefnHeHns. NS NOATBEPXKAEHNSA NPUMEHUMOCTI COeANHEHUS ANA IKCNyaTalun B TaKUX YCIOBUSX PEKOMEH-
[yeTcs npoBefeHue creayrowmnx 4ONoNHUTENbHbBIX UCTIbITaHWIA:

a) ucnblTaHne rmapoctatuyeckum AasneHvem (Mnv AaBfeHneM rasa) npu 3annaHMpoBaHHOW CTENEHN OTKIOHEeHNSA

C HEKOTOPbIM 3anacom MPOYHOCTH:

b) YCTanoCTHblE UCMbITAHUA NPU BPaLLEeHUN C U3rM6oM.

H.3.2 NcnbiTaHNne Ha CBUHYMBAHKE 1 pa3sBuHYMBaHNE oNA UMUTaUuUN NONeBbIX yC!'IOBVII‘/’I

Takue ucnbiTaHNA, ONMcaHHble B HaCTOsLEM cTaHAapTe, NPOBOAATCA Ha COeAMHEHUNAX MYdT C KOPOTKUMMK Tpy6a-
MW. CBUHYEHHbLIMU B KOMCOPTHbIX YC/TIOBUAX UCMbITATENbHOI a6opaTtopun. PeasnbHoe CBMHUYMBAHME B NOJIEBbIX YCNOBUAX
MOXeT NMPOXoAnNTb NpW BO3AelicTBUM paaa HebnaronpusaTHbIX hakTopos:

a) B NOJIeBbIX YCMIOBUAX COEANHAIOT 06CafHble Y HACOCHO-KOMMPECCOpHble TPy6bl NOMHON ANUHBI (MHTepBana 2
nnn 3 no NCO 11960);

b) nocajka 1 CBUHYMBAHNE NPOU3BOASATCS B BEPTUKA/TbHOM MOSTOXEHUN;

C) aKcnnyaTauusi MOXeT NPOBOAUTLCA B TSXKENbIX KTMMATUYECKUX U NOTOAHbIX YCMIOBUAX, HanpuMep npu goxge,
BeTpe, HU3KUX WU BbICOKMX TemnepaTypax;

d) BO3MOXHO HETOYHOE LleHTpUpOBaHNe, HanpuMep BbIWKWA HafA POTOPOM WU POTOPA Haf, CKBaXKWHOIA;

€) B OTKPbITOM MOpPe MOXeT 0Ka3blBaTb BAVAHME NepeMelleHne naasyyeli 6ypoBoii yCTaHOBKM W faxe cTaluoHap-
HOli rNy60KOBOAHONM YCTAHOBKM:

f) NpW Ha/IMYNN HECKONbKNX COeAUHEHWNIA B ATMHHON KONOHHE YenoBeyeckuii (hakTop MOXeT Oka3biBaTb B/IMSHNE Ha
nocagky, CBUHYMBaHNE, OKOHYaTe/IbHOe AOBUHYMBAHME U T. M.;

[l) nogbeMHble onepauuun Npu peMOHTHbIX paboTax TpebyloT pasBUHUYMBAHUA COeANHEHWIA Nocne ANNTENbHOTO npe-
6blBaHUS B TSXE/bIX YC/IOBUSX BO3AEACTBUA TemnepaTypbl, Yr1eBoA0pPOA0B U T. M.
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Bce 370 onpaBgbiBaeT MMUTALMIO NOMIEBbIX YC/IOBUIA NpW peanusaunmn oTAeNbHbIX NPOEKTOB. Hanpumep MOXHO 3a-
BOAUTb B MyddTY M CBUHUMBATL C Hell Tpy6y NONHOTo pasmepa Uan oTpe3ok TPy6bl C Maccoli, paBHO Macce Tpy6bl NOHOM
ANMHBI. DTN [eCTBUS MOXHO MOBTOPATb MPU pasHbIX yriax OTKIOHEHWUS Tpy6bl, MMUTUPYS HETOYHOE LEHTPUpOBaHUe
npu cunbHOM BeTpe. VcnbiTaHMe Ha CBUHYMBAHME W pa3BUHYMBAHWE MOXHO MPOBOAUTL C IKCLLEEHTPUCUTETOM, UMUTUPYS
B/INSIHUE HECOOCHOCTU. [na 6osee TOYHOW MMUTALMMW YCNIOBUIA pasBUHUMBAHUS A1 PEMOHTA COELUHEHNE TNIOXeT ObITb
HarpeTo Mexay onepauyusMn CBUHYMBAHWUA U Pa3BUHYMBAHNSA, YTOGbI UMUTUPOBATb YXyALLEHNE CBOCTB pe3b60Boi cMas3-
Kv BO BpeMmsi aKcnayaTayum.

H.3.3 CkonneHne pe3b60BOii cMa3kn noj AasfieHnem

CkonneHve pe3b60oBOii CMa3ku B COEAUHEHUN MOXET CYLLeCTBEHHO YXYALUTb pa6oToCNOCOGHOCTb COEAMHEHNS.
3TO MOXET MPUBECTU K 6ONbLUMM NaacTuyeckum geopmanmsam 30Hbl YNJIOTHEHNS, NPU 3TOM MOMEHT CBUHYMBaHUA By-
[eT pacxofoBaTbCs Ha NPeoAO0/eHNe CONPOTUBIEHNS CKOMIEHNSA CMa3Kku, YTO NPUBEAET K CHUXXEHUIO NpeABapuTenbHOro
CBMHYMBAHNSA COEANHEHNS.

Ecnun xenatenbHO yuuTbiBaTb BAWSHWE KOMMYecTBa pe3bO0BOI CMaskm Ha paboToCNOCOBHOCTbL COeAUHEHUs, TO
pekoMeHgyeTcs cnefytolas npoueaypa ucnbiTaHus:

a) nocne NepBOro yNAOTHEHUA ANS NOAAEPXaHWUS BHYTPEHHEro AaBfieHusi B HUNMNENbHOM WU pacTpy6HOM ane-
MeHTe CBEP/ISIT 0OTBEPCTUE AN KOHTPOS AAaB/IeHNs CMa3ky B 3TO 30He BO BPEMS CBMHUMBAHUS. B oTBepcTum HapesaioT
pesb6y noA AaTyvk faBneHns, KOTOPbI/i NPUCOeANHAT HENOCPeACTBEHHO UM Yepe3 KOPOTKYIO XECTKY TPyobKy:

b) Nepej CBUHUYMBAHWEM COELUHEHUS TLWATeIbHO U3MEePSAIT AnameTp YNOTHEHUSI U AnaMeTp OTBEPCTUS, B KOTO-
POM OHO yCTaHOB/IEHO:

C) HAHOCAT pe3b60oBYI0 CMa3Ky CNOCO6OM U B KO/IMYECTBE, COOTBETCTBYIOLWMM peKOMEHAALUAM n3rotoBuTens. 3a-
NOHAIOT CMA3KOM MNONOCTb W IMHWIO K faTUUKy U K MaHOMeTpy:

d) cBMHUYMBAIOT COEANHEHNE C MUHUMASIbHBIM MOMEHTOM CBUHUYMBAHUSI, PEKOMEH0BaHHbIM U3rOTOBUTENEM;

B) U3MEPSIOT N PErMCTpUpYyIOT AaBfieHne pe3b6oBoi cMaskm (C AaTYNKOM AaBeHus cnegyeT UCnosb3oBaTb aHano-
roBYy0 WK BbICTPOAEKCTBYIOLLYIO LUPOBYIO CUCTEMY):

f) pasBMHUMBAIOT coefjMHeHMe, oUnLLaloT pe3bOy 1 YNIOTHEHUE, CHOBA U3MEPSIIOT pa3Mepbl COeAUHEHNS;

[) noBTOpPAOT onepauynn c) — 0 e 06bIYHLIM MOMEHTOM CBMHYMBAHUA, PEKOMEHJ0BaHHbIM N3rOTOBUTENEM:

h) nosTopsawT onepayuun c) — f) ¢ MakCMManbHbIM MOMEHTOM CBUHYMBAHWUS, PEKOMEHA0BAHHbIM U3rOTOBUTENEM;

i) noBTOPSAIOT onepauun ¢) — h) ¢ KonmyecTsoM pe3b60BOI CMa3ku, BABOE 60/blUE KOIMYecTBa, PEKOMEHA0BAHHO-
ro N3roToBUTENEM:

j) noBTOpPSIlOT onepauun c) — h) c konmyecTBoM pe3b60BOI CMa3ku, BTpoe 60/blle KoNnyecTsa, PeKOMeHA0BaHHOMO
N3roTOBUTENEM.

Ecnu npu konnyectse pe3b60BOii CMa3ku, PEKOMEHA0BaHHOM M3roToBuTenem, byaeT oTMeyeHa yYpesmepHas nna-
cTuyeckas gecopmaumsi, To Npu UCMOMb30BaHUN COEUHEHNS Heo6GXxoAMMa ocobasi OCTOPOXHOCTb.

Ecnu ypesmepHas nnactuyeckas gedgopmauus 6yfeT oTMedeHa Npu KonnyecTse pe3b60BOV cmasku, BABOE UAW
BTpOe 6o/bllie PeKOMEHA0BAHHOIO, TO HEO6X0AUMO NpeaynpeAnTb IKCyaTalnoHHbI/ NepcoHan o nocneAcTBUsiX Upes-
MepHOro Ao6aBneHns CMas3ku M paccMOTPeTb BO3MOXHOCTb MPUMEHEHUS cheuuasnbHbiX AeACTBUIA MO A03MpOBaHUIO
cMmaskm.

H.3.4 PasgeneHune oTAeNbHbIX YNNOTHEHWI

Mpwn NcnbITAHMSX COTTACHO HACTOSILLEMY CTaHAapTy COeAUHEHUSI C MHOT03/IEMEHTHbIM YN/TIOTHEHUEM UCHbITbIBAIOT
CO BCEMM YM/IOTHEHUSIMU BMeCTe 6e3 kaknx-1m60o 0TBEPCTUI UK KaHaMOoB, T. €. Tak. Kak OHW JO/KHbI 3KCMIyaTMpoBaThCA.
OpHako ansa nyywei oueHkn apeKTUBHOCTU OTAENbHbIX YNJIOTHEHWUI HEKOTOpble 3aka3uuku MOryT notpe6oBaTb WH-
AVBMAYaNbHOTO UCMbITAHUA YNNOTHEHUA. Hanpumep kaxgoe oTaesibHoe YNJOTHEHUE MOXHO UCNbITaTb NOJ NePBUYHbLIM
fAaBfieHneM npu HepaboTalLWwmx oCcTanbHbIX YNNOTHeHUAX. [pu 3TOM crnegyeT pyKOBOACTBOBATLCA NpuUIoxXeHnem J B OT-
HOLLUEHWUW KaK ynpyrux ynioTHEHWIA, Tak U YNIOTHEHWI MeTann-meTan.

B coefVHEHNAX C MHOr03/IEMBHTHbIMU YMNOTHEHUAMU PEKOMEHAYeTCA UCMbiTaTb NOo4 BHYTPEHHUM faBieHnem
TO/IbKO AiBa CaMblX BHYTPEHHUX YNJIOTHEHUS. BCe ocTabHble YNIOTHEHUA CUMTAIOTCS NPU 3TOM HepabouMu 1 pasrpyxa-
10TCSA NPV NOMOLLM OTBEPCTUA MeXAY YNIOTHEHUAMU UK NyTem ux obxoda.

H.3.5 Ocagka nopof u consiHble nnacTbl

B HekoTOpbIX Mnactax NPoMcXoAMT ocajka Nopod nNpu notepe faBneHua B nyctotax. ST0 NPUBOAUT k ocajke Beel
chopmaLnuy n BepTUKaIbHOMY NepeMeLLeHNi0 KONIOHHbI B CKBaXUHe. BepTukanbHble N 60KOBbIE CMELLEHUSI CKBAXMUHbI Tak-
e MOryT 6bITb Bbl3BaHbl NepeMeLLeHNeM COMAHbIX MNACTOB. B Takmx ycnoBMUAX MOTYT BO3HUKATb Harpy3ku, 3Ha4YUTENIbHO
npeBocxoslue npegen Tekyyectu matepuana Tpyo6.

Mmutaums Takmx ycnoBuii Npu UCMbITAHUSIX AO/DKHA BKOYaTb BbICOKME OCEBble U M3rnbatolyme Harpysku. B He-
KOTOPbIX C/y4asiX CMeLLEHME NOPOA MOXeT MOJIHOCTbI NOpBaTb KOJIOHHY WM NEPeKpbiTb CKBaXWHY. ITO HEOGXOAUMO
YUUTbIBATb NPU NPOEKTUPOBAHUN CKBAXUHbI.

H.3.6 bbicTpoe oxnaxgeHue

B ckBaXKMHax C aHOMasbHO BbICOKMMU TeMNepaTypaMn HacOCHO-KOMMNPEeCcCcOopHble TPy6Obl paboTatoT npu 6onee Bbl-
COKMX Temnepartypax, 4em 06bl4YHO. [py HEeKOTOPbIX onepaunax, HanpuMmep Npu rAyLWeHUN UAn KUCNOTHON obpaboTke
CKBaXXMHbI B HEE 3aKauMBalOT XOMOAHYI0 XUAKYI0 cpefy, YTO NPUBOAUT K GbICTPOMY OX/TaXAEHUI0 HACOCHO-KOMMpeccop-
HbIX TPy6. Mpy 3TOM yNAOTHEHWE HUMNENbHOro 3fieMeHTa MOXeT MUCMbITbiBaTh OcafKy bbicTpee, YeM ynnoTHeHne pac-
TPYGHOTrO 3NEeMEeHTa, YNNOTHEHWE MeTaI-MeTasl MOXET BbIATU N3 CONPSXKEHNSA C NOSABIEHNEM YTEUKN B COeANHEHUN.
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HekoTopbiMu onepaTtopamu pa3paboTaHbl U MPOBOASATCA UCMbITAHWUA COefUHEHNI Npu GbICTPOM OXNaXAeHUN. Peko-
MeHAyeTCcsl paccCMOTpeTb He06X0ANMOCTb UCMbITAHUA NPW TakoM cnoco6e Harpysku Ans coeAUHeHWn HacoCHO-Komnpec-
COPHbIX TPYyD, NpeAHasHauYeHHbIX AN CKBaXWH C aHOMasibHO BbICOKMMU pabounmMu TemnepaTtypamu, B KOTOPbIX FJIOKET
NponcxoaunTb 6bICTPOE OXNaxAeHne aTux Tpyo6.

H.3.7 CoeanHeHns Ana akcnsiyataumm B MOPCKUX YCNOBUAX

B MOpPCKMX YCIOBUAX KOMTOHHbI TPY6 NoABEPraloTca Harpy3kam, OTIM4alLWwmmMcs 0T Harpy3ok Ha cylie. Takme KOJ0H-
Hbl TPY6 BKNIOYAIOT 3KCMyaTalLMOHHble paiidepbl, 06CafHble N HACOCHO-KOMNPeCcCopHble TPy6bl. OHM MOTYT NMPUMEHATLCA
Ha NaByy4nx n cTaunoHapHbIX naaTopmax.

Kak npaBuno, KOMOHHbI Tpy6, noAsepratolymecs Bo3AeAcTBMNI0 60bLION0 Yncna LUUKANYECKUX Harpy3ok, JOSKHbI
UMEeTb YCTasIOCTHYI0 MPOYHOCTb, & HEe TO/IbKO MPOCTYI0 CTaTUYeCKyl NPOYHOCTb. OLeHKa CTONKOCTW COeAMHEeHWA ycTa-
N0CTU 06bIYHO OCYLLECTBNAETCSA TeOpeTNYeckn — MeTofamMu aHasim3a KOHEeYHbIX 3/1IeMEHTOB C MeNKoSYencTbIMK ceTka-
MW, NO3BOMAOWMMMN BbIABUTL NMUKOBbIE HAMPSXEHUSA, U METOAAaMMN pacyeTa SIHeapu3oBaHHbIX HANPSHKEHUIA 418 OLeHKK
cTaTtMyeckoil NpoyYHocTU. cnbiTaHne Takux coeAnHeHNi i AOMKHO BKIOYATb UCMNOb30BaHNE CTATUYECKUX U LIMKINYECKUX
Harpysok. Mo HacToseMy cTaHAapTy NPUMEHUMbI CTaTUYECKNE UCMbITAHUA C YUeTOM YBE/IMYEHHOro n3rnba, nockosbKy,
Hanpvmep ycfoBus aKcnayatauuu paiaepos MOryT NPUBOANTL K U3r1GY A0 [OCTUXEHWUA NOMHONM TekyyecTn. Heo6xoanmo
Takxe yunTbiBaTb BIMAHME TemnepaTypbl. Palizepbl 06bI4HO 3KCNayaTMpyoT npu TemnepaTtypax ot O*C go 38 "C. Luknu-
Yyeckme UcnbiTaHNs AO/DKHbI NOATBEPANTL NPUMEHUMOCTb COEANHEHNA ANSA 3KCnayaTauum npu nepemMeHHbIX Harpyskax.
McnbiTaHnsa JOMKHBI BKAOYATb LUKANYECKUIA N3rnb 1, BOSMOXHO, LUKINYECKOe pacTsxeHune.

H.3.8 O6paTHbIit MOMEHT

B Texcny4asx, korga TpebyeTcs UM BO3MOXHA JKCnyaTauusi coefuHeHns npu o6paTHOM MOMEHTe, MOXeT noTpe-
60BaTbCA OLEeHKa CTOWKOCTH COeANHEHUs K 06paTHOMY MOMEHTY. Tak, 3akas3unk MoxeT noTpe6oBaTh, UTO6LI COegnHeHne
BblAEPXMNBANIO 06paTHbIi MOMEHT, paBHblii 60 % MOMeHTa CBMHYMBaHWUA. HacoCHO-KOMNpeccopHble TPy6bl MOTyT UCHbI-
TbiBaTb BO3/eiicTBME 06pPAaTHOrO MOMEHTA B OMNOIHEHWE K BHYTPEHHEMY AaBIEHUNIO, LIMKINYECKOMY PaCTSXEHUNI0-CXaTUNIo
1 13ruby.

KpyyeHne npoTuB 4acoBoOWi CTPENKM MOXHO MMUTMPOBaTL NPW MOMOLLM NPOTUBOBECA, 3aKPEMNJeHHOro Ha pblyare,
VAW Npy MOMOLLYM APYrOil CMCTeMbI, Hanpumep ruapasanyeckoil. Ha Tene Tpy6bl OKOMO COEAVHEHUA MOXHO pasMecTuTb
TeH304aTuVKN 419 NPOBEPKN BENYNHBI KpyUYeHus. s obneryeHns pacyeTta Harpy3ok MOXHO KOMNEHCMpoBaTb Hanpsxe-
HUA OT KPYYEHUS YMEHbLUEHWEM BHYTPEHHErO AaB/IeHNs Tak. 4To6bl HanpsXeHus B Tesie Tpybbl 0cTaBannch B Npegenax
ynpyTux.

H.3.9 YcnoBus BeYHO MepP30Thbl

Feonorna B apkTUYECKNX PernoHax MoXeT cOo3/aBaTb B CKBaXWHE YCNI0BUSA, NMPU KOTOPbIX B KOJIOHHE Tpy6 BO3HU-
KaloT HanpsHXKeHWs cxaTus, npesbllialline npegen TekydyecTn. B aTtux pernoHax B6/M3n MOBEPXHOCTW 3eMAN MMeeTcs
CNoVi Be4HOI Mep3n0Thl. BypeHue n o6bl4a MOTYT NPUBECTH K TasHUIO MEP3/10Tbl U BbI3BATb 0CaAKY CKBaXWUHbI. Mpu aTOM
KONOHHbI TPY6 MCNbITbIBAOT MeANEHHO BO3pacTalliee 0CeBoe cxaTue, KOTOpoe MOXeT MpeBbiCUTb NpeAen Tekyyectu
maTepuana Tpy6. B HEKOTOpPbIX CAyyasx cxaTne MOXeT NPUBECTU K JIOKASIbHOMY BbiMy4ynBaHUio Tpyo6.

McnbiTaHne coeguHeHNi AN NPUMEHEHUS B TakUX yC/I0BUAX AO/KHO BK/IOYaTb OCEBOE cxatue 0 gedopmaluii
2 % v 6onbwe. O6pasuy noTpebytoTca 60KOBbIe ONOpPbI 4N NPefoTBPaLLeHns NoTepn yCTONYNBOCTM M BbiNyynBaHus. He-
06X0ANMO NPeyCMOTPETb Takke BO3MOXHOCTb UCKPUB/IEHNUSA CKBAXMUHbI.

H.3.10 3akauka napa v reoTepmalsibHble CKBaXKUHbI

B ckBaxuHax, B KOTOPbIX UCMNO/Ib3yeTCA 3akayka napa B NaacT, ¥ reoTepMasibHbiX CKBaXMHax 06cafjHble 1 HACOCHO-
KOMMNpeccopHble Tpy6bl MOryT NoABepraTbCa BO3AeliCTBUI0 HEOObLIYHO BbICOKMX OCEBbIX HAarpy3ok. OTHOCUTENbHO BbiCOKas
TemnepaTypa 3akaunBaemoro napa Bbl3blBaeT TepPMUYECKOe pacluVpeHne, HanpskeHus OT KOTOPOro MOoryT NpeBbICUTb
npegen TekyyecTu. Bo Bpems fo6bi4n TemnepaTypa B CKBaXWHE CHUXAeTCA U KOIOHHa TPy6 MCMbITbiBAET pacTsxeHue,
KOTOpOe TakKe MOXEeT MpeBbICUTb Npeaen TekydecTu. FeoTepmasibHble CKBaXKMHbI Takke noasepralTcs BO3AENCTBUIO
60/bLINX TEMNEPaTYPHbIX koNebaHuii Npu nNpekpalieHun oTeoga napa.

[ns oueHKkn coefuHeHni, NpUMEHAEMbIX ANA Taknx yCNoBuUi, TPebylTCs NCNbITaHNs Ha pacTsxeHue-cxaTtue. Vc-
nbiTaHve JOJ/HXKHO BKIOYaTb Harpes 1 oxnaxaeHne obpasya coeiHeHNa 0 OXNAaeMbIX Temnepartyp npu 3akpenneHHbIX
KOHLLax 3n1emMeHToB obpasua 1 NpUI0XEeHHOM BHYTPEHHEM AaBfieHnn. Heob6xoAnMo y4ecTb M3rMb coefuHeHnsa Kak npu
aKcnayaTaymmn, Tak u Npu UCnblITaHUn.

H.3.11 NnHHbIE N TOPU3OHTAalIbHbIE CKBAXXWUHbI

B Taknx ckBaXuHax BpalleHne KOMOHHbI MOXeT NoTpe60oBaThb NOBbLILIEHHOrO MOMEHTA, B CBA3W C YeM Heobxoguma
cneunanbHas KOHCTPYKLUMA COeANHEHUSA.

Ecnu MOMEHT Ans CTaHAapPTHOTO CBUHYMBAHUSA COEUHEHUA B6/IM30K K MaKCMManbHOMY, COOTBETCTBYIOLEMY npeje-
Ny Teky4yecTun martepuana, TO AOMNOMHUTENbHbIE UCMbITAHUSA He TpebyloTcs. OgHako ecnn 3anac Mexay MakcrMasbHbIM
MOMEHTOM CBMHYMBAHNSA U MOMEHTOM Ha npegesie TekyyecTn MeHblie 10 %. To 3aKka3uuk MoxeT Tpe6oBaTb AONONHUTE -
HYI0 NPOBEPKY Ha CTOWKOCTb K NepeTArnBaHuio.

MOXHO pekomeHJoBaTh NMOBTOPUTL CBUHUYMBAHME, KaK yka3aHo B 7.2.2. C MakCMMaslbHbIM MOMEHTOM, 3aTeM npu-
NIOXWTb MOMEHT CBMHYMBAHUA, Ha 10 % MeHblle MOMEHTa Ha npefesne TeKy4yecTu, PasBUHTUTb COefVHEHNe, OUYUCTUTL
1 U3MepuTb coeanHeHne. Pe3ynbTaTbl U3MepeHnit ykasblBaloT B NepeyHe faHHbIX N0 reoMeTpuyeckum napameTpam 06-
pasua (popma C.3), Kak yka3aHo B 7.2.
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H.3.12 3a6uBka HanpasnsioLwe Tpyobl

Hanpasnstowme Tpy6bl MOryT 6bITb YCTAHOBNEHbI B 3apaHee NpobypeHHble CKBaXWHbl AN B CKBaXUHbI, NPoby-
peHHble B MATKOM FPYHTE rmapaBinyecknum cnocobom nnu 3abutble B Hero. CoeiMHeHNs Hanpasaawwmx Tpy6, ycTaHoB-
NeHHbIX B 3apaHee NpobypeHHble CKBaXWHbl WAW B CKBaXWHbI, NPOBYPEHHbIE rMapaBIMYecknx» cnocobom, OTHOCATCS K
kateropun CAL | HacTofero ctaHgapTa.

CoefnHeHus B 3abyBaeMbIX HanpaBAAlLWMX Tpy6ax UCNbITbIBAIOT Npu 3abuBke 60MblIMe yaapHble Harpysku. Pa-
604ne xapakTepucTUKN Takux COEfUHEHWI He JOMKHbl yXyAlWaTbCa Nof BO3feicTBMeM yaapoB. OnA noATBepXAeHus
NPOYHOCTU COeAUHEHNII pekoMeHAyeTCs cnefyoLwmnii NopsaaoX NX UCMbITaHNSA:

a) 3aKpenuTb TEH30A4ATUNKN U aKcenepoMeTpbl Ha HUMNMENbHOM U pacTpy6HOM a1leMeHTax:

b) BbINOMIHUTb CBUHYMBAHNE COEANHEHNS Y NPOBECTN UCNbITaHNe Noj BHYTPEHHUM rmapocTaTuyeckuM AaBeHnem:

C) UMnUTMpOBAaTh 3abKBKy, HaHeca No coefnHeHnto 2000 yaapoB co CKOPOCTbI0 50 yAapoB B MUHYTY:

d) ocMoTpeTb coeAnHEHNE Ha OTCYTCTBUE NOBPEXAEHNIA:

€) NOBTOPUTb rMAPOCTaTUYECKOE UCTbITaHNE:

f) pa3BUHTUTL COeMHEHNE N NPOBEPUTL €r0 KOMMNOHEHTbLI BU3YyaslbHO 1 06MepoMm;

[l) Ha BCex aTanax UCMbITaHNA PerncTpupoBaTb NOKa3aHNs TEH304aTUMKOB U akce1epoMeTpoB; NPOBECTY aHaIn3 Ha
ype3MepHble nnacTuyeckve gedopmaymun v T.0.

H.3.13 CoeaunHeHna TpybonpoBoAOB

PaccmaTtpuBaeMmble COeAVHEHNA paccUNTaHbl HA NPUMEHeHNe BHYTPW CKBaXWH, O4HAKO Takne uanm nogobHble coe-
[AVHEHUS MOTYT NPUMEHATLCA U B TPY60NpPOBOAax. YCTaHOBNEHO HECKO/IbKO PEXUMOB C60pKM coenHeHnli B Tpy60NpoBo-
fAax. BKAYas pexumbl yknagkm Tpy6 «S-yknagka». «J-yknagka». «J-ycTaHOBKa». LMKIMYeCcKoe HarpyxeHue gaBfieHnem
1 pa3HOCTbIO Temnepatyp, U3rmé v LMKANYECKOe HarpyXeHue B MEXONOPHbIX NposieTax, pacnpocTpaHeHne TypOyeHT-
HOCTW 1 BO/THOBOW HArpy3ku npu MOHTaxe.

PekomeHayeTcs cnefyowmnii NopsAoK aTTecTalnoHHbIX UCMbITaHWl coeuHeHnH Tpy6onpoBoaoB:

a) BbINOMHUTL NATb LUKNOB CBUHYMBAHUA-PA3BUHUNBAHUSA:

b) BbINO/IHUTb CBUHYMBaAHWE COEAUHEHMNS C MPUIOXKEHNEM MUHUMAIbHOTO MOMEHTA!

C) NPOBECTU UCMbITaHNe NOA BHYTPEHHUM rMApoCcTaTuyeckum gaBneHunem;

d) ona umutauuy npoknagku Tpybonposoda NPoBECTU UCMbITAHNE Ha U3rMb [0 JOCTUXKEHNA HaANPSHXKEHUS Ha BepX-
Heli NoBepxHOCTK Tena Tpybbl, paBHoro 80 % npepgena TekyyecTw, 3aTeM MCNbiTaTb Ha U3rM6 B 06paTHY0 CTOPOHY A0
[OCTUXEHNA HanpshKeHWs Ha HWXKHel NoBepXHOCTW Tena Tpy6bl, paBHoro 80 % npegena TekyyecTu:

€) NpoBecTU rmagpocTaTnyeckoe NcnbiTaHne ¢ AOCTMKEHNEM TaHTeHLUMaNbHbIX HaNpsxeHunii, paBHbix 90 % npegena
TekyyecTu;

f) NpoBeCTV UCMbITaHNE BHYTPEHHUM AaB/ieHeM rasa c AOCTMXEHNEM TaHTeHLMaNbHbIX HanpsXeHui, paBHbIx 80 %
npegena Teky4ecTu, Npu 0CeBOI dmkcaumm TpyGbl M noafepx)aHuu BHYTPEHHero AaBneHns. Temnepartypa uukna ot 4 *C
00 90 ‘C. BbInONHUTL 10 Takux LUKIOB;

[l) NPOBECTN UCMbITaHNe BHYTPEHHUM [aBNeHUEM rasa C JOCTUXEHWEeM TaHreHUuManbHbIX HanpskeHWuid, paBHbIX
80 % oT npefena TekyyecTu, 6e3 oceBoii chnkcauuy Tpy6bl, HO NpU NOAAEPXAaHUWN BHYTPEHHero fasnexHus. TemnepaTypa
umkna ot 4 *C go 90 *C. BbinonHUTb 10 Takux LUKIOB;

h) umutnposatb BMGpaunio OT TypOY/NEHTHOCTU WK YCTanoCTHbIe Harpysku, 418 Yero NoABeprHyTb COefuHeHne
10000 uuknam nsrmba c MHTePBaNoOM HanpsHXKeHW, COOTBETCTBYIOWMUM OXUAAEMOMY NpU IKCnayaTauum.

H.3.14 Fopsune CKBaXWHbI

WcnbiTaHvne coeguHeHnii Ans CKBaXUH ¢ TemnepaTypoii cebie 180 “C He paccMaTpvBaeTcs B HACTOSILLEM CTaH-
fapTte. [1ns Takux coeMHEHN MoryT noTpe6oBaTbCsa JONOJHUTE NbHbIE UCAbITAHUS.

H.3.15 Kncnble ckBaKnHbl

McnbiTaHne coeguHeHnii ANS KUCbIX CKBaXWH C BbICOKOW KOHLEHTpaluei cepoBofopoaa He paccmaTpuBaeTcs B
HacTosileMm cTtaHgapTe. [lNs Takux cCoOefUMHEeHNn MoryT noTpe6oBaThbCst AONONHUTENbHbBIE UCMbITAHWUSA, €CNN CyliecTByeT
OMacHOCTb OXPYNuMBaHUA MaTepuana CoeJMHEHUA.
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Mpunoxexwne |
(cnpaBoy4HOE)

O6ocHoBaHMe npoueayp UcnbiTaHnii

11 Mpeanocbinkn (CM. BBeAeHWE)

B HacToAwem cTaHAapTe OTpaxeHa vyacTb Mep. NPpUHUMaeMbIX A5 obecneyeHns paboToCnOCO6HOCTU N HaAEXHO-
CTW CoOeaANHEHUNI 06CafHbIX U HACOCHO-KOMMNPECCOPHbIX TPY6 AN HE(TSHOW 1 ra3oBoil NPoMbIWNEHHOCTU. OH pa3pabo-
TaH Ha 6a3e pekoMeHA0BaHHOW MeToAMKN [5] N MeTOAMK UCNbITaHWA, NPeAnoXEeHHbIX OTAENbHbIMN hupMamm ¢ yuactnem
BeAyLlMX 3aKa3unKkoB, U3rOTOBUTENE U KOHCYNbTAHTOB MO MUCNbITaHUSAM. HacToswwmii ctaHaapT 0606LWwaeT MHOrONeTHNIA
MUPOBOVi OMNbIT UCABITAHNA U aTTecTaunn coefuHeHnn Tpy6.

Banugauusa vcnbiTaTeNbHbIX U NpefesnbHbIX Harpy3ok 418 COeANHEHN UMeeT pellatolee 3HavYeHne Npu NpPoekTu-
poBaHun 06cafHbIX U HACOCHO-KOMMPECCOPHbIX TPY6. Harpy3ku Ha o6cafHble U HACOCHO-KOMNPEeCCOpPHble TPyObl BK/IO-
4aloT BHYTpeHHee flaBfieHne, BHellHee AaB/ieHne, 0CeBOe pacTsXeHue, oceBoe cxaTtue, U3rnbé, kpydeHue, nonepeyHbie
CU/bl N U3MEHEHUA TeMnepaTtypbl. BennunHa n KoM6UHaLKUA 3TUX HArpy3oK NPUBOAAT K PasnnyHbIM BUAaM paspyLlleHus
Tena Tpy6 u ux coefmHeHuii. XoTs MeToAMKa UCNblTaHUA Tena Tpy6 u npefenbHble Harpyskn 418 HUX B LLe/IOM XOpOoLo
npopaboTaHbl, 3TOr0 HeNb3s yTBEPXAaTb O COeJUHEeHUAX Tpy6. Buapl paspylweHns n npefenbHble Harpysku coefuHeHuni
OT/IMYAlOTCA OT BUAO0B pa3pyLleHns Tena Tpy6, a npefenbHble Harpyskn As HUX 4acTo HUXe, YeM Ans Tena Tpy6, B CBA3M
C YeMm TpebyloT aKCneprMeHTanbHOWM NpoBepku. MpaBuibHbIN NPOEKT obecneynsaeT COOTBETCTBME UCNbITAHWNA, Npeaesnb-
HbIX Harpy3ok Ans coeAMHEHWid, camux coeAunHeHuii Tpy6 peasibHbIM YCNIOBUAM CKBaXKWHbI U TEM CaMbIM JOCTUXEHMWe
Tpebyemoli 4OCTOBEPHOCTH.

Banugauusa vcnbiTaTeNbHbIX U NpefesibHbIX Harpy3ok TpeGyeT NpoBefeHUs UCNbITaHWi Npu npefenbHbIX 3HaYeHN-
Ax pabounx napameTpos. VicnbiTaHne Npu NpejesnbHbIX 3HaYeHUsAX pabounx napameTpoB rapaHTVpyeT, 4To BCe U3fenus,
KoTopble 6yAyT 3KCnayaTupoBaTbCs Mpu 3TUX NapameTtpax, 6yayT o6najatb He MeHblueil pa6oToCnOCOGHOCTLID, YeMm
n3fenvs, KOTopble NojBepranncb McnbiTaHuam. Paboune napameTpbl pe3b60BbiX COEAVHEHWIA BKIOYAIOT NpejesbHble
OTK/IOHEHUS pa3MepoB, MexaHu4eckne CBOCTBA, Ka4eCTBO NOBEPXHOCTWN, MOMEHT CBUHUYMBAHMSA, TUM W KOJIMYECTBO pe3b-
60Boli cmasku. MpefenbHble OTKNOHEHUS pa3MepoB TUMOBbIX COEAVHEHWNI I U3BECTHbI U paccMaTpMBalOTCS B HAcTOALEM
CcTaHfapTe. B OTHOWEHUN MeHee M3BECTHbIX COeAMHEHU onpejeneHve HavMeHee 61aronpUATHLIX KOMGUHALWIA npe-
[AenbHbIX OTKNOHEHWNA TpebyeT aHann3a KOHCTPYKLMK.

HacTosilee npunoxeHne cofepxnT MHopMaL Mo 0 NPOEKTHbIX faHHbIX, HA OCHOBE KOTOPbIX paspaboTaH HacTo-
ANl cTaHgapT.

12 Peructpauus 1 paccbinika pe3ynbTaToB UCnbiTaHnit (CM. npunoxenus D v E)

Pesynbrarhl ncnblTaHuii cnyxar 06BEKTUBHBIM CBNAETeNbCTBOM TOro, 4TO CoeAUHEHUNA BblAepXNBaKT KOMOWHN-
pOBaHHbIEe UCNbITaTe/lbHbIE U NpefesfibHble Harpysku. V3rotoBuTesib fO/KEH COXPaHATb KOMUM OTYETOB MO UCMbITAHUAM
BCe BpeMms, noka coefMHeHNs NoCTaBNATCA Ha PbIHOK. AnA 6onee LLMPOKOro pacnpocTtpaHeHnAa npegHasHayeH CBO,D'Hbe/‘I
OTYET, a He MOJIHbIA OTYET.

13 06wue TpeboBaHNA K ucnbiTaHnsam (cMm. 5.1 n 5.2)

[aHHble 0 paBoTOCNOCOGHOCTM COEAMHEHUS MOJyYatoT NyTem MPOoBeAeHUs WCMbITaHWiA. YCTaHOBNEHbI 4 knacca
UCNbITAHUIA, COOTBETCTBYIOLLMX BO3pacTaloLLeli TSHKeCcTu yCoBKiA aKkcnayaTayum, YeMy COOTBETCTBYEeT poCT TpeGoBaHuii,
BblpaXaloLWwnics B yBE/IMUEHUN YINCIA UCTILITLIBAEMbIX MAapaMeTpoB OT MPOCTOr0 LMK/NYECKOTO HArpyKeHUsl PacTsHKeHU-
eM-CXaTueM U BHYTPEHHUM [aBfIEHUEM [0 LMKINYECKOTO HarpyXeHusi BHYTPEHHUM W BHELUHUM [ABNEHWUSIMU, OCEBbIM
pacTsKeHWeM-CXaTnem, U3rmbomM 1 ¢ BKIIOUYEHNEM TEPMOMEXAHUYECKUX LIMK/IO0B.

Knaccbl UCMbITAHUI He BK/OYAIOT BCE BO3MOXHbIE BApUaHTbl IKCM/yaTalLMOHHbLIX YCN0BUIA. Tak. He yuTeHa BO3MOX-
HOCTb Ha/IMuUsA arpeccuBHOl Tekyueil cpefbl, KOTOpas MOXET 0Ka3blBaTb B/IMSHUE HA Pa60TOCNOCOGHOCTL COEANHEHUS.
Ecnn coefMHeHWe Bbl4epxano WCMbiTaHus, TO 3TO 03Ha4aeT, YTO OHO COOTBETCTBYET 3aJaHHOMY YPOBHIO NPUMEHEHUs!.
Ecnu coefMHeHNEe He BblAepPXano HEKOTOPbIE UV BCE UCMbLITAHUS, TO 3TO MOXET NoTpe6oBaTh NEPecMoTpa KOHCTPYKLUK
COEMHEHUsI UK NEePecMoTpa UCMbITaTENbHbIX UK NpeAeNibHbiX Harpy3ok. B nepBoM cryyae WUCMbiTaHUsi HEOGX0AUMO
NOBTOPUTb, & BO BTOPOM C/ly4aB HEOGXOANMO NOBTOPSThL TO/ILKO T€ UCMbITAHUS, KOTOPbIE COEAVHEHNE HE BbIAEPXKANo, 40
Tex nop noka oHo He GyAeT COOTBETCTBOBATL NEPECMOTPEHHON KOMBUHALMN UCNbITATENbHbIX HATPY30K.

14Tpeb6oBaHunsa k kannbposke (cm. 5.4)

Kanu6poBka nokasbiBaeT, YTO MCMbITaTe/IbHOE 060PYL0BAHNE COOTBETCTBYET TPEGOBAHUSIM NPOMbILLIEHHOCTU U
4TO caMo 370 06opyAOBaHNE He OKa3blBaeT BIUSHUS Ha Pe3ynbTaT UCNbITaHUiA.

15WcnbiTaHnsa 4Ns onpegeneHus CBOMCTB matepuanos (cM. 5.6)

Matepuan Tpy6 nogsepratT MeXaHUYeckMM UCMbITAHUAM ANa onpefeneHns npegena Tekydectu (no MCO 11960
nnn MUCO 13680). UTo HEO6GXOAMMO A1 pacyeTa MCMblTaTeNbHbIX HArpy30K U KpUTEPUEB NPUEMKM U ABASETCH YaCTbiO
npouecca Banugaumun coegnHeHns. O6pasubl CoeAVHEHN A N My Tbl 4O/DKHBI NPOCAEXNBATLCA A0 UCXOAHbIX TPY6 C orpa-
HUYEHHbIM MHTEPBA/IOM 3HAYEHWI Npefena TekyyecTu.
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Heo6x0AMMO yunTbIBaTL Npeaesbl atTecTauny COeAUHEHUS B TOM C/y4yae, KOrA4a MCMbITbIBAKT BbICOKONPOUHbIE
Tpy6bl B Npegenax onpefeneHHoi rpynnbl NPOYHOCTU. HEOBXOAMMO TakKke Y4UTbiBaTb BO3MOXHOE B/WSHWE aHU30TPO-
NN MexaHW4yeckux CBOMNCTB U OCTATOYHbIX HANPsXXeHWUli B X0N0AHOAE(OPMUPOBAHHBIX TPy6ax N3 KOPPO3NOHHO-CTONKNX
cnnasos {noapo6Hee cM. ICO 11960). McnbiTaHKe Ha OCeBOe pacTsHXKEHUE MOXET OKa3aTbCs HEeJOCTAaTOUHbIM ANA npa-
BU/IbHOW OLEHKU CBOMCTB TPY6bI.

16 CBMHUMBaHUEe 1 pa3BuHuYmMBaHue (cm. 5.7)

CBuHUMBaHWe, pasBiHuYMBaHNe 1 pe3bboBas cMaska, UCnonb3yemas Npu UCnblTaHWAX, A0/KHbI COOTBETCTBOBATH
06bIYHOI NpaKTUKe aKcnayaTalunm B NONEBbIX YCOBUSAX.

[laxe B Tom cnyyae, Korga Tpybbl 1 coeAnHeHus 06n1afalnT 3KCNayaTaluMoHHbIMU XapakTepuctukamu, cooTeeT-
CTBYIOLMMUN NX Ha3HA4YeHUI0, HEO6XO4MMO NPOBEPATL NX CBUHUYMBAEMOCTL BBUAY ee 6OMbLIOr0o 3HaYeHNs ANs 3KCnnya-
Taymun. CBrHUYMBaHNe COeNHEHNS AO/MKHO NPOU3BOANTLCS NO TEXHONOMMM, UCMOb3YeMOoli B MOEBbIX yC10BuAX. [0 aToli
TEXHOMO0TUN ANA BpalleHns 06bIYHO UCMNONb3YIOT NPUBOAHON TPYOHLIA KoY UK Apyroe npucnocobneHve. Bpaujexne
MOXHO KOHTPO/IMPOBATbL C NOMOLLbIO METOA0B B OCHOBHOM MO KpyTALLEeMy MOMeHTY. Bonee cnoxHoe akcniyaTauMoHHoe
ob6opyaoBaHune No3sonseT UIMepaTb pAf NnapaMeTpoB CBUHUYNBAHUA COEUHEHNS, HANPUMep YNC0 060POTOB, MOMEHT K
(nnn) Bpems.

1.7 KOHTPOb yTeuek Npu BHYTpeHHeM AaBneHun (cm. 5.8 n 5.9)

Tpe6oBaHUA K OrpaHUYEHNIo yTeyek Npu BHyTPeHHEM AaB/ieHUN 0COGEHHO BaXHbI 415 TeX COeUHEHWA, koTopble
[LOMXHbI BbITb HENPOHULAEMbBIMW ANSA XUAKON cpeapl unu rasa. MNpuBefeHbl pasnuyuHble MeTOAbl KOHTPONS yTeuek Ans
coeAvHeHu pasnnMyHoro Tuna.

1.8 C60p AaHHbIX U MeToAbl UcnbiTaHuii (cm. 5.11)

MNpaBunbHaa n ageksaTHaa perucrpauunsa aHHbIX UMeeT UCKNIUYNTE/IbHO BaXHOe 3HavyeHue Ana peanmnsauum npo-
rpammbl attectauun. be3 agekBaTHbIX 3anuceli HEBO3MOXHO npeacrtaBsuTb 06BbEKTMBHOE CBUAEeTeNbCTBO arrecrtaunm
coegnHeHuA.

19Tepmouuknuueckne ncnolTanusa (cm. 5.12)

Lienb aTux ncnblTaHnii — NMUTNPOBATb YC/1I0BUA B CKBaXXNHE N YCKOPUTb BO3MOXHOE NosiB/IEHNE YTEeYkn nyTem Tep-
MNUYECKOro yuknn4yeckoro BO3,qu7ICTBVIFI, Korga Ha coeguHeHune ,Cl,eVICTByIOT Apyrue Harpysku, Hanpumep ocesoe yCcunus,
AasneHne nnu n3rneé.

1.10 MoproToBka o6pasuoB (CM. pasgen 6)

KoHTponb 1 noarotoBka 06pasLoB UMEIOT O4YeHb BaXKHOE 3HAYEHWe B CBA3M C TEM. YTO faHHbIli MeToA ucnbiTaHui
OCHOBaH Ha OLeHKe 06pa3LoB C NpeAenbHbIMUA OTKNOHEHUSMW pa3MepoB U NpefesibHbIMU 3HaYeHUAMU APYTUX CBOMCTB,
a He Ha cnyvaiiHoMm oT60ope o6pasLoB. MNpu 3TOM oueHMBalOT paboTOCNOCOGHOCTb COeAMHEHUI C y4eToM pasmepos, Me-
XaHW4Yecknx CBOMNCTB, MOMeHTa CBUHUYMBAHUA, BUAA U KONnYecTBa pe3b60oBoi cmasku. MNpeaenbHble OTKNOHEHNA NPOAYK-
LM OCHOBaHbI Ha TpebyeMbIX aKCnayaTayMOHHbIX XapakTepucTnkax, BO3MOXHOCTAX U CTOMMOCTY Npou3BoAcTBa. BaxHo
yuuTbiBaTh, YTO Takasa npouefypa UcnbiTaHuii cama no cebe He MOXET CMYXUTb CTATUCTUYECKO OCHOBOI ANnA aHanusa
pUCKOB.

111 Mpouepypbl ncneiTaHuii (cm. 5.3 n pasgen 7)

McnbiTaHmsam noABepraT Hauxygwue KoM6UHaUMY napaMmeTpoB COeAVHEHWI NPy BO34ENCTBUN IKCMIyaTaLnoH-
HbIX 1 NpefesibHbIX HAarpy3oK Ans Tena Tpy6bl AU CoefuHeHUs (B 3aBUCUMOCTM OT TOTO, YTO MEHbLLE).
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MpunoxexHune J
(o6sa3aTenbHoe)

He3aBucumble ncnoiTaHng yHﬂOTHeHMVI B COeANHEHNAX C YN/IOTHEHNEM MeTa//l-MeTann
Nnynpyrmm ynnoTHeHnem

J.1 O6wune nonoxeHns

CornacHo HacTosiLLeMy CTaHAaPTY COEAMHEHNS C MHOTO3/IEMEHTHBIMW YNIOTHEHUSIMW UCTIbITLIBAKOT CO BCEMM Aeii-
CTBYIOLMMUN YNIOTHEHUAMMN Ge3 Kaknx-1n6o OTBEPCTUIA NN KaHABOK ANA U30NALUN OTAENbHBIX YNIOTHEHNA. OfHaKo He-
KOTOpbIE 3aKa3uuky MOryT NoTPe6oBaTh NHANBUAYANbHOE UCMbITAHWE YNIOTHEHWI ANA Nydlleil oueHKn 3 (heKTUBHOCTH
OTAENbHbIX YNNOTHEHWIA, OLEHKM BAINSHWS YNPYroro yNA0THEHNS Ha YNNOTHeHWe MeTann-meTann v T. n. HacTosiwee npu-
NOXXEHMWE NOCBALLEHO 3TOMY BOMpOCY.

Bce apyrue Tpe6oBaHUsi HACTOSLWEro cTaHAapTa MPUMEHMWMbI C UCKIIOYEHWSMU, YKa3aHHbIMU B HacToALLeM

NPUAOXEHNN.

J.2 MNpepenbHble OTKNOHEHUA pa3mMepoB KONbLLEBOW KaHaBKN 1 YNNOTHUTENbHOTIO Konbua

J.2.1 Hebonbwoe 3ano/iHeHNe KaHaBKu obecrneynBaeTcsa MPUMeEHEHWEM CnefyllWux npasua v npefenb-

HblX OTK/TOHEHWUN

KaHaBka Ans ynnoTHuTebHOro konbua (SRG)
MakcumanbsHblit guametp SRG

MakcumansHas wupnHa SRG

PasmelyeHne — camoe fanbHee oT Topua pacTpy6HOro

3fieMeHTa
YNnoTHUTENbHOE KO/bLIO

MuHuUManbHbIi gnameTtp 00
MuHMManbHasa wupuHa

MuHMManbHasa TonwmHa

MpeaenbHble OTKIOHEeHUS
Makcumym + (6e3 orpaHmyenuns)/ — 0.025 mm
Makcumym + (6e3 orpaHnyenuns)/ — 0.025 mm

MakcumanbHoe paccTosiHie oT Topla pacTpy6HOro
afnemMeHTa + (6e3 orpaHnyeHns) — (0.125 mm)

MpepgenbHble OTKNOHEHUS
MuHumMym + 0.025 mm / — (6e3 orpaHuyeHmns)
MwuHumym + 0,025 mm / — (6e3 orpaHnyeHuns)

Munumym +0.025 mm / — (6€3 orpaHnyeHuns)

J.2.2 Bonblwoe 3anofiHeHune no 06beMy o6ecneynBaeTcs UCNOMb30BAHMEM Clieyi0LW X NpaBul v Nnpeaensb-

HbIX OTKTOHEHWUA

KaHaBka 151 ynnoTHUTeIbHoro kosnbua (SRG>
MuHuManbHbIl guametp SRG
MuHumanbHas wupnHa SRG

PasmelyeHne — 6nmxaiiwee K Topuy pacTpybHoro
3anemeHTa

YNNOoTHUTENbHOE KOMbLO
MakcumanbHblili guameTtp 00
MakcumanbHas WwuprHa

MaKcMManbHbIi TonwmMHa

MpepaenbHble OTKIOHEHUS
MuHumym + 0.025 mm / — 6e3 orpaHnyeHus
MuHumym + 0.025 mm / — 6€e3 orpaHnyeHus

MuHMManbHoe paccTosHue oT Topua pacTpybHoro
anemeHTa + 0.125 mm / — 6€3 orpaHu4eHuns

MpepenbHble OTKIOHEHUSA
Makcumym + (6e3 orpaHuyenunsi)/ — 0.025 mm
Makcumym + (6e3 orpanmyenuns)/ — 0,025 mm

Makcumym + (6e3 orpaHunyenusi)/ — 0.025 mm

J.3 Mpouegypa ucnbiTaHWii OTAENbHbIX YNIOTHEHWA (pUcyHOK J.1)

J.3.1 ®poHTanbHOe oTBEPCTHE

B coefuHeHusX, UMeWnx 4Ba OTAE/bHbIX YIJIOTHEHUS, B 3/ieMeHTax A 1 B o6pasya CoefyHeHus nepes oKOH-
yaTenbHbIM CBUHUYMBAHWEM NPOCBEPAMBAIOT NO OTBEPCTMI0. OpraHu3ayus, NpoBoAsLLas UCMbITaHWS, AOMKHA NPOBEpPUTL
NPaBU/IbHOCTL PACMOJIOKEHUS OTBEPCTHIA M UX MPOXOAUMOCTb (OTCYTCTBME CTPYXKM, O6/IOMKOB CBEp/ia U T. N.). a Takke
TWAaTeNbHOCTb YAaneHus 3ayCceHueB Bo U3bexaHne o6pa3oBaHus 3a41poB.
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J.3.2 laBneHne pe3b60BOI cMasku

OTBepcTns 6 (CM. PUCYHOK J.1) UCNONb3YITCS 418 KOHTPONS AaBneHns B pe3b60BOli cMaske BO BPEMS OKOHYa-
TeNIbHOro CBUHYMBaHWA. ECNu BO BpeMsi CBUHUYMBAHUA CTabWIM3MPOBaHHOE AaBfieHne B pe3b60Boli cMaske npeBsblluaeT
3.5 MMa. To He06X0AMMO BHOBb MPUIOXWTL AaBfeHNe nepej Ha4yanoM Harpesa. PerucTpupytoT gaBneHue B pe3b60Boii
cMaske BO BPEMS Harpesa W NnocneayloLiero oxnaxaeHus. Ecnv gaBneHne B KOHLE HAarpeBa U OXNaxaeHust npesblluaeT
3.5 MMa. To cnefyeT 3aperucTpupoBaTth N3MepeHHOe AaB/ieHe U BHOBb NPUIOXKUTL €70 B Havase 1 B KOHLe Bcex nocre-
AYOLWKX UCMbITAHWIA faHHOTro o6pasla CoeUHEHUS.

J.4 VicnblTaHUA Ha CBUHYMBaHWE-pa3BUHYNBAHUE

VcnblTaHna NpoBOAAT, Kak onucaHo B 7.2.

[nAa kaxAoro CBUMHYMBaHUSA HEOH6XOAMMO UCMO/b30BATb HOBOE YNIOTHUTE/IbHOE KO/bLOo. Bo Bpems CBUHUYMBAHUSA-
pasBMHYMBaAHUA pa3mepbl YNIOTHUTENBHOTO KOJblia AO/HKHbI COOTBETCTBOBATb MakCUMaSbHOMY 06bEMHOMY 3anosiHe-
Huto. Tpu CBUHYMBAHMMN Nepes UCMbITAHUAMU pasMep YNI0THUTE/IbHOIO Ko/bLa [0J/IXeH cooTBeTcTBOBaTh J.5.1.

J.5 MaTpuua ucnblTaHuii

J.5.1 MaTpuua ncnblTaHuii (CM. pucyHok J.2)
MaTpuua ucnbiTaHnii NokasaHa Ha pucyHke J.2.

MpuMmeyaHne — PUCYHOK J.2 TOUHO NOBTOPSIET PUCYHOK 1. 32 UCK/OUYEHWEM TOTO, UTO B KOJIbLEBYID KaHaBKY
YCTaHOB/IEHO YM/IOTHATE/ILHOE KOJIbLO U YNIOTHEHUE METasI/I-METa/IT UCTIbITLIBAIOT 40 UCTbLITAHUS YNPYTOro YrIOTHEHUSI.

J.5.2 Tpe6oBaHUs kK UcnbiTaHUAM

Mpoueaypa ucnbiTaHwuii:

a) ynnoTHeHne MmeTann-mMeTana W ynpyroe ynjoTHEHWe WCMNbITbiBAOT HEe3aBUCUMMO APYr OT Apyra Ha ycToiuu-
BOCTb K BHYTPEHHEMY AaB/E€HNIO 1 COBMECTHO Ha YCTONYMBOCTb K BHELWHEMY [JaBNEHUNI0, Kak YCTAHOB/IEHO B HACTOSILLEM
cTaHgapre;

b) ecnun nosiBUIach yTeuka yepes ynjoTHUTEIbHOE KOMbL o, HE0O6X0AMMO NPOBECTM UCMbITaHWe ANSA onpefeneHns
YPOBHSA YCTONUMBOCTMW K AAB/IEHNIO 3TOrO YNPYroro ynaoTHeHUs. 3TOT YPOBEHb [/TIOXKET OTIMYATLCS OT YPOBHA YCTONYMBO-
CTW K flaB/IEHNI0 YN/IOTHEHUA MeTanN-MeTann,

C) Ha pucyHke J.3 npuBeAeHa anbTepHaTUBHAA NOC/neA0BaTe/IbHOCTb UCMbITAHUA. MOXHO Takke NPoBOAUTL UCMbI-
TaHusa cepum C nocne OKOHYaHUsi BCEX UCMbITaAHUI cepuii A 1 B.

J.5.3 MpoBeaeHne ncnblTaHnii cepumn A

J.5.3.1 BbigepXxky npoao/MKUTENbHOCTLIO 60 MUH

Bo Bpems nepBOro u nocneAHero UcnbiTaHWil Noj AaBneHneM B KaxaoM kBagpaHTe VME Heobxogmma Bblaepxka
NPOAOC/IKUTENbHOCTbLIO 60 MUH. TOYKaMU BblAEPXKM 0ObIYHO ABNAIOTCS TOYKM 2. 6, 11 1 13 Ha pucyHkax 13 n 14.

MocKo/IbKY yNIOTHEHME MeTan/-MeTann U ynpyroe ynioTHEHUE UCMbITbIBAIOT OTAENbLHO B KBagpaHTtax | n Il atn
TOUKM OTHOCATCSH K UCMbITAHUAM KakK YNJOTHEHNA MeTann-MeTasn, Tak v ynpyroro ynjioTHeHus.

J.5.3.2 BHelwHee faBneHune

VcnbitaHus cepun A B kBagpaHTtax Il n IV npoBogAT B kKamepe BHELIHEro faB/eHnsa npu 3arnylweHHbiX 0TBEPCTMAX
6 cornacHo pucyHky J.1. VicnbiTaHna BHeLWHUM AaB/ieHnem NpoBoAAT C BOAONA.

J.5.4 MpoBeaeHUe NUcnbiTaHuii cepun B

Bo Bpems nepBOro WcnbiTaHNA NPOTVB 4acoBOl CTPENKW W MOCMeAHEro WUCnbiTaHWs NPOTUB YacOBOWN CTPenku B
kBagpaHTax | n Il Heo6xoanma Bbifepxka NPOAO/IKUTENBHOCTLIO 60 MUH. ToYKamu BblAEePXKN OObIYHO ABASAIOTCHA TOUKM
2 16 (2B n 6B npn Hannunm n3rnba), Kak nokasaHo Ha pucyHkax 15. 16 n 17. MockonbKy ynaoTHEHNe MeTann-metanna n
ynpyroe ynjoTHEHWE WCMbITbIBAIOT OTAE/IbHO, 3TN TOUYKM OTHOCATCA K UCMbITAHWAM KakK YN/I0THEHUSA MeTann-metani, Tax
1 YNpYyroro ynaoTHEeHNA.

J.5.5 MpoBeaeHne ucnoiTaHuii cepum C

Npea 3aknioyvaeTcs B NpoBeAeHWU BblAepXkn 60 MUH B KOYEBbIX TOUYKax MCMbiTaHuii cepun C (TepMuyecknuMmn
umknamu). O6bIYHO 3TO NOC/IeAHAS TOUKA BbIAEPXKKV NOA AaBNEHNEM U NPU NOBbLILIEHHOW TemnepaType ropsiumx LMKIoB v
nocnefHssA Touka BblEePXKu Noj AaBieHNeM 1 NPy KOMHATHOW TemnepaType XO/M0AHbIX LUKI0B.
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| — rn6koe ynnoTtHeHune. 2 — XOMyTbl. 3 — Tpy6ka: J — repmeTusupyownii matepnan, 6 — Heb6onbwoi 3a3op Agnsa obecneyeHus
BbICOKOIA YYBCTBUTENbHOCTN K yTe4yKam rasa, 6 — OoTBEpPCTUA ANA UCNbITAHUA BHYTPEHHEro ynnoTHeHus, pacnonoXeHHOro B KOI'IbLI,eBOﬁ
KaHaBKe Ha p«3b6€ paCpr6HOF0 3fieMeHTa Uan HanpoTue NocnegHnX BUTKOB pe3b6b| HUNNEeNnbHOro safemMeHTa

MpumevyaHune — OTBEpPCTUS CBEPNAT, HAPe3aloT B HUX Pe3bOy M yAansioT 3ayceHubl nepes oKoHYaTesbHbIM
CBMHYMBAHWEM COeAVHEHUs. B 0TBEpCTUSi yCTaHABNMBAKT LWTyLepbl C UCMO/b30BaHNEM repMeTusnpyioLLero matepuma-
na. Hanpumep Toponnacrta, ofAHaKO NPUMEHEHME FrepMeTU3NPYIOLLEro MaTepuana ¢ HeKoTOpbIMY TUNaMu WTYLEepoB He
fonyckaeTcsi.

PuUcyHok J.1 — YcTpoiACTBO A5 BbISIBNEHUSA YTEUEK NOA AeliCTBMEM BHYTPEHHETO AaB/IEHUS C OTBEPCTUAMMU
AN UCMbITAHUA YNPYTOro ynjaoTHEHUA
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n A ypoas CM. LU obpattly 7 nBm vt

bO|Hoamnw Tasio KO L M, CM.LL mGALIV, YaiMsaamMmI>—M NiHFFH «MUsalin
ORCM. | av BiMuBc 5u0.

cOopeL I CAL M mavorvioT osTHHIM Myb LLIcgaq A M ogpHA B (am. Tahny ).
(<CPpe3upl CAL 1He NnCha9pcBCTnCnbnamsbi«p*n C (O*. T0ruuy 1).

o /eTaHw RROKao6pmuK 21 9a v CAL | Hatpallytoi. O6pbiaLi2 nabi TL LW 3T TOMBH0
Hamu. O6pLLL, 3VablITUMUOT TO/bIO Ha MBO.

PUCYHOK J.2 — YPOBHU NPUMEHEHUSI COEANHEHWIA C YNPYTUM YNAOTHUTE/bHBIM KOJbLOM
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NMpumeyaHue — Ha pUCyHKe UCNONb30BaHbI CNeayioLMe COKPaLLEeHUs 1 0603HAYEHNS:

PSBF —
PFBS —
NOM-NOM —

H-L —
L-L—

H-H —

L-H—

MU —

MBG —

RRG —

FMU —

(A)—

(B)—

H/L—

H/H -

L/H—
r/Cp/p0—
TIC p/wS—
pA+ T poF—
C + pbDgo F —
Tpo F—

pO0+ Cpo F—
r p(goF—
Pi+Cpo F—
pO0go F—
Pu+ Too F—

Manasi KOHYCHOCTb pe3b6bl HUMMENbHOTO 3MeMeHTa U 60/bluasi KOHYCHOCTb Pe3b6bl pacTpy6HOro ane-
MeHTa

60nblaA KOHYCHOCTb pe3bbbl HUMMEbHOro 3/1eMeHTa U Masiasi KOHYCHOCTb pe3bbbl pacTpybHOro ane-
MeHTa

HOMWHaNbHaA KOHYCHOCTb pe3b6bl HUMNNEeNbHOro 31eMeHTa N HOMMUHa/IbHasA KOHYCHOCTb p63b6bl paCpr6—
HOro 3/ieMeHTa

BbICOKUIA HATAr No pe3b6e — HU3KWI HATST MO YNIOTHEHNIO

HU3KWI HaTAT Mo pe3bbe — HWU3KWIA HATAT N0 YNIOTHEHWIO

BbICOKWIA HATAT MO pe3bbe — BbICOKNIA HATAT N0 YNJOTHEHNIO

HWU3KWIA HaTAr N0 pe3bbe — BbICOKWUI HATAT MO YN/IOTHEHWIO
CBUHYMBaAHMNE

ncnblTaHne Ha 3aefaHune NPy CBUMHYMBAHUN-PA3BUHUNBAHUN

«KpYyrosoe» UcnblTaHne Ha 3aefaHne npyu CBUHYNBaAHNN-PaA3BUHUYNBAHUN
OKOHYaTe/IbHOe CBUHYMBaHNE

3/IEMEHT coefinHeHns A

3N1eMeHT coefiHeHuns B

60/blUOE KOMMYECTBO CMAa3Ku U HU3KNIA KpYTAWNA MOMEHT

60/blUOE KOMIMYECTBO CMa3Ku U BbICOKUI KPYTALLMIA MOMEHT

Masioe KOJIM4eCcTBO CMa3Kn 1 BbICOKUIA KPYTALMIA MOMEHT

pacTaxeHue, cxaTue, BHyTpeHHee faB/ieHne U BHellHee faBlieHne
pacTsxeHue, cxatne, BHyTpeHHee faBneHune n usrné

BbICOKOE BHYTPEHHee [aB/ieHne C pacTaXeHneM, Bo3pacTaloWmnm 40 paspyeHmns
cXaTtue C BHELWHUM [aB/IeHneM, BO3pacTalowmnm 40 paspyLieHms
pacTseHue [0 paspyLleHns

BHELLHee aB/ieHne COo CxXaTuem, Bo3pactalolwmm 40 paspyLieHns
pacTsxeHne ¢ BHYTPEHHUM AaB/ieHnem, Bo3pactaioLwmm 40 paspyLlieHus
BHYTpPEHHee flaB/ieHne Co cxaTnem, Bo3pacTallmm 40 paspyLieHns
BHelLHee AaBfieHne, Bo3pactawllee 40 paspyLleHns

HW3KOEe BHYTPEHHEE AaBNEHNE C PACTSHKEHWEM, BO3PACTAOWMUM 40 paspyLLEHNs

PucyHok J.2. nuct 2
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Cxatue PactsxeHne
OceBas Harpyska

1 — BapuaHTbl U3MEHEHVS Harpy3oK. 2 — ¢’ 0fiHa BblAepXKa NPOAO/HKUTENBHOCTLIO 60 MUH 0 K&XKOOM KBaJpaHTe

BapuaHTbl 6 1 7 OTHOCATCA TONLKO K cepun C (TepMUYECKME LUKbI) N HA PUCYHKE He NoKa3aHbl

O6pasLbl 21 4 O6pasupl 113 O6pasupl 517

CepimAnC Cepum Bn C Cepusi
YnnotHeHve BapviaHt Cepust YnnotHeHve BapuaHt Cepus YnnotHeHve BapuviaHT Cepus
MTM 1,2 MTM 12,5 B MTM 1.2
Cuctema 3,4 A MTM 6 Cucrtema 3.4
MTM 5 RS 7 ¢ MTM 5
MTM 6 RS 8. 11. 12 B RS 6 A
RS 7 ¢ Cuctema 9. 10
RS 8 RS 11. 12
Cuctema 9. 10 A O6pasupl BB
RS 11, 12 Cepus B

YnnoTHeHve BapvaHT Cepus

1.2. 5

MTM RS 8. 11. 12 B

PucyHok J.3 — AnbTepHaT/BHaA Noc/efoBaTeNbHOCTb UCMbITAHNI COeAVHEHNS C YNTIOTHEHUEM
meTtann-metann (MTM) n ynpyrum ynnotHeHnem (RS)
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Mpunoxexnune A
(cnpaBoy4HOE)

CBefleHNA 0 COOTBETCTBUU CCbINTOYHbIX MEXAYHapoAHblX CTaH4apPTOB

HauynoHa/IbHbIM CTaHAapTam

Poccuitickoin depepauumn (M gencTeyowum

B 3TOM KauyecCTBe MEeXrocyAapCTBEHHbIM CTaHAapTam)

Ta6nuuya A1

O603HayeHne CCbINIOYHOTO CreneHb
MEeX/JYHapo4HOro cTaHAapTa cooTBeTCTBUA
NCoO 3183 IDT
API Spec 5L
MCO/TO 10400 MOD
API TR 5C3
MCO 11960 MOD
MCO 13678 IDT
MCO 13680 IDT
APl Spec 5B NEQ
MNCO 10422 —
API Bull 5C3 —

O603HaueHNe U HaUMEHOBaHWe COOTBETCTBYIOL Er0 HaLMOHANbHOTO,
MEXrocyaapcTBEHHOro cTaHjapTa

FOCT ISO 3183—2015 «Tpy6bl cTanbHble Ans TPy60NpoOBOAOB He-
hTAHOI 1 ra3oBoOil NPOMbILLIEHHOCTU. O6LMe TeXHUYecke ycno-
BUA»

FOCT P 54918—2012 «Tpybbl 06cCafHble, HACOCHO-KOMMpe-
CCOpHble. GypunbHble U TpyObl AN Tpy6oNpoBOAOB HETSAHOW 1
ra3oBoi NPOMbILINEHHOCTU. POPMY bl 1 pacyeT CBONCTB»

FOCT 31446— 2012 «Tpy6bl CTasbHble, MPUMEHSIEMbIE B KA4ecTBe
06CcafHbIX UM HACOCHO-KOMMPECCOPHbIX TPY6 A5 CKBAXUH B He-
PTAHOI 1 ra3oBOI NPOMBbILLNEHHOCTU. O6LMEe TeXHUYEeCKke yCno-
BUA»

FOCT P NCO 13678—2015 «Tpy6bl 06cagHble, HACOCHO-KOMMpec-
COpHble. TPy6OMNpOBOAHbIE W 3/1eMEHTbl BYpPUbHBLIX KOMOHH, ANS
He(pTsAHOI 1 rasoBoli NpombiwNeHHOCTU. OueHka W uchbiTaHue
pe3b60BbIX CMa30K»

FOCT P MCO 13680—2011 «Tpy6bl 6eclioBHble obcagHble, Ha-
COCHO-KOMMPEeCCopHble U TpybHble 3aroToBkM Ans MydT M3 KOp-
PO3MOHHO-CTOMKNX BbICOKONIErMPOBaHHbIX CTanei u cnnasoB Ans
HepTAHOI U ra3oBOii NPOMbILLINEHHOCTU. TeXHUYECKne yCnoBus»

FOCT P 51906—2015 «CoeanHeHusa pe3bboBble o6cagHblX, Haco-
CHO-KOMNPeCCcOopHbIX Tpy6, TPy6 Ana Tpy60onpoBOAOB 1 pe3b6oBbie
Kannépbl Ans HMUX. O6wme TexHnyeckne TpeboBaHUa»

* COOTBeTCTBleLLI'I/II7I HaLLVIOHaI'IbeIVI CTaHOapT OTCYTCTBYeT. AO €ero yTBepxneHuna pekomeHagyeTca ncnonb3oBatb

nepeBoj Ha PYCCKWii A3biKk AaHHOro cTaHgapTa. Me

peBof Ha PYCCKUit A3bIK JaHHOTO CTaH4apTa HaxoauTcs B defepanb-

HOM I/IHdJOpMaLU/IOHHOM q)OH,qe TeXHUYEeCKNX pernameHToB U CTaH4apToB.

MpuMmeuyaHne — B HacToswel Ta6nuue WCNONb30BaHbl CMefyloliMe YCMOBHble 0603HAYEHUsI CTEneHu

COOTBETCTBMA CTaHAAPTOB:
- IDT — naeHTUYHbIe CTaHA4apThl:
- MOD — mogundunumpoBaHHble cTaH4apThl;
- NEQ — HeakBuBaneHTHbI cTaHAapT.
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[

Buénunorpadusa

ISO/IEC Guide 22:1996. General criteria for supplier's declaration of conformity (ISO/IEC PykoBoAcTBO 22:1996.
OchopmneHne NOCTaBLLMKOM AeKnapayuy 0 cCooTBETCTBIUM. OBLLMe KpuTepum)

Popov. E.P. Introduction to Mechanics of Solids. Prentice Hall Inc., Englewood Cliffs. NJ.1968 (Monos E.IN. BBegeHue
B MexaHuky TBepgoro Tena. Prentice Hall Inc., Englewood Cliffs. NJ. 1968)

Burr. Arthur H. Elsevier Science Publishing Company. New York. (1981) (MexaHuuyeckuii aHanus3 n npoekTupoBaHue,
CTp. 274. pucyHok 7.19)

ASTM A370. Standard test methods and definitions for mechanical testing of steel products (ASTM A370. MexaHunye-
CKWE UCMbITAHWUSA CTaNbHbIX U3genuit. CTaHAapTHble MeToAbl U onpeAeneHus)

API RP 5C5. Recommended practice for evaluation procedures for casing and tubing connections (APl RP 5C5. MNpo-
Leaypbl OLEHKN COeAMHEHN 06CaAHbIX N HACOCHO-KOMMNPECCOPHbIX TPY6. PEKOMeHAyeMas npakTuka)

API Spec 5CT, Specification for casing and tubing (APl Spec 5CT. O6cagHble M HACOCHO-KOMMNPECCOPHbIE TPY6bI.
TexHuyeckne ycnosus)
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