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Mpeaucnosue

1 NOArOTOBNEH noakomutetom MK 7 «Tpy6bl Hape3Hble HEPTAHOTO COpTaMeHTa» TEXHUYECKOro KO-
muteTa TK 357 «CTtanbHble U YyryHHbIe TPYObl U 6annoHbly HA OCHOBE ayTEHTUYHOIO NEpeBOaa Ha PYCCKUIA
A3blK CTAaHAAPTA, YKa3aHHOTrO B NYHKTE 4, KOTOPbIN BbinonHeH CMNe «UHTepcepBucy

2 BHECEH TexHn4yeckum komuteToM no craHaaprusaumum TK 357 «CTanbHble U vyryHHble TpyObl u
GannoHbI»

3 YTBEPXXEH 1 BBEJEH B IENCTBUE lMpukasom denepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuto u MeTponorun ot 26 pespans 2016 r. Ne 78-ct

4 Hacroswmin cTaHaapT MAEHTUYEH MexayHapoaHoMy ctanaapty UCO 13679:2002 «HedTaHasa u ra-
30Bas NPOMbILLNEHHOCTb — lMpoueaypbl AN UCNLITAHUA COeAUHEHUI 06CaAHBIX U HACOCHO-KOMMPECCOPHbIX
TpyO» (ISO 13679:2002 «Petroleum and natural gas industries — Procedures for testing casing and tubing
connectiony).

HaumMmeHoBaHME HACTOALLEro CTaHAapTa U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUS YKA3aHHOIO MeXay-
HapOAHOro ctaHgapra ansa npueeaeHus B coorserctene ¢ FOCT P 1.5 (nogpasaen 3.5).

MpumeHnsiemble B MexxgyHapoaHoM ctaHgapte MCO 13679:2002 TepMUHbI 3aMEHEHbI HA NPUMEHSIEMbIE
B HaLMOHAmNbHOW NPaKTUKE: KMHTErpanbHOE COEAUHEHME» — HA «pacTpybHOe coeauHeHney, TepMuH «box»,
0603Ha4aloLLMii ANEMEHT COEAUHEHUSI C BHYTPEHHEN pe3bbom, — Ha «pacTpyGHbIi 3NEeMEHT».

Mpu NPUMEHEHUN HACTOALLEro CTaHAAaPTa PEKOMEHAYETCA CNONL30BAaTh BMECTO CCbINOYHLIX MEXYHa-
pOAHbIX CTaH4apTOB COOTBETCTBYIOLUME UM HaUMOHAmbHbIE cTaHAapThl Poccumckon deaepaummn u Mexrocy-
[apCTBEHHbIE CTaHAaPThLl, CBEAEHUS O KOTOPbLIX NPUBEAEHbI B AONOSHUTENLHOM NpUnoxeHun QA

5 BBEJIEH BMNEPBbIE

lpasuna npumeHeHus Hacmosuwje2o cmaHO0apma ycmaHoeneHbl 6 TOCT P 1.0—2012 (pa3den 8).
Ungpopmayus 06 usMeHeHUsIX K HacmosiwemMmy cmarOapmy ny6rnukyemcs e exe200HOM (110 COCMOSIHUIO Ha
1 aHeaps mekyuweao 200a) UHGhOPMaUUOHHOM yKkazamene «HayuoHanbHble cmaH0apmbi», a oghuluarnbHbil
mexkem usMeHeHull U ronpasoKk — 8 EeXEeMECSYHOM UHPOPMAaUUOHHOM ykKaszamerse «HayuoHarbHble
cmaHOapmeiy. B criyqae nepecmompa (3ameHbl) uriu ommeHbl Hacmosiuye 20 cmaHdapma coomeememesylouiee
ysedomrieHue bydem onybriukoeaHo e bruxalemM 8biITyCKe eXeMeCs4H020 UHGhOpMayUOHHO20 yKa3amess
«HauyuoHanbHble cmaHGapmety. Coomeemcemeyiouwas UHgopmayusi, yeeOoMeHue UmeKcmpl pasmewaromes
makxe 8 UHGOpMaUUOHHOL cucmeme obuie20 nonb3oeaHusi — Ha oguyuanbHoM catime ®edeparbHo20
aseHmemsa rno mexHU4ecKoMy peeynuposaHuio U Mmempornoauu e cemu ViHmepHem (www.gost.ru)

© CrangaptuHdopm, 2016

Hacroswmin ctaHaapT He MOXeT ObITb NOMHOCTBIO UM YaCTMYHO BOCNIPOM3BEAEH, TUPAXXMPOBAH M pac-
NpoCTpaHeH B ka4yecTBe ouumanbHoro usgavus 6es paspeluenns degepanLHOro areHTcTea No TEXHUYECKO-
My PerynupoBaHUIO 1 METPOTIOTMN
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BBeaeHue

Hacroawwii ctaHaapt naeHTuyeH mexayHapogHomy ctanHgapty MCO 13679:2002, koTopblii 6bin paspa-
6otaH Ha ocHoBe ctaHgapta APl RP 5C5 u 3anateHTOBaHHbIX METOAUK UCTbITAHUI pe3bOOBbIX COEAUHEHUN.

MexayHapogaHbliii ctangapt MCO 13679:2002 6bin nogrotoeneH MNogkomutetom MK 5 «O6cagHble, Ha-
COCHO-KOMMPECCOpPHbIe U BypurbHble TpyObl» TexHuyeckoro komuteta NCO/TK 67 «Martepuansl, 06opyaosa-
HWE N MOPCKUE KOHCTPYKUMU ANs HEPTAHOW, HEPTEXUMUYECKON U ra30BOW MPOMbILLSIEHHOCTUY .

Mposepka ucnbITaTenbHbIX U NPeAenbHbIX HArpy30K AN COeAUHEHUS UMEET peLuatoLlee 3HaYeHne npu
NPOEKTUPOBaHUN 06CAAHbIX U HACOCHO-KOMMPECCOPHbIX TPYOD.

[ns npoBepkn UCMbITATENbHbLIX U NPeAenbHbIX HArpy30K NPOBOAST UCMbITAHUE COEAMHEHUS NPU npe-
JernbHbIX 3HaYeHusAx pabounx napaMmeTpoB. [JaHHOE UCMbITAHUE rapaHTUPYET, YTO BCA NPOAYKLUS, KOoTopas
OyaeTt aKcnnyaTupoBaTbCA NpU 3TUX napamerpax, byaeT obnagarb Takon xe paboTocnoCobHOCTbIO, Kak U
npoAaykumMs, KoTopasi nogsepranacb UCMbITAHUAM. JKCNnyaTauMOHHbIE NapaMeTpbl pe3bO0BOro CoOeanHeHus
BKIIOYAIOT MPEAENbHBIE OTKIOHEHUS Pa3MEpPOB, MEXaHUYECKUE CBOWCTBA, 0OpPabOoTKy MOBEPXHOCTMU, KPYTS-
LM MOMEHT CBMHYMBAHUSA, TUM U KONUYECTBO pe3b00OBOI CMasku. B HacTosweM craHpapTe paccmarpusa-
I0TCA U3BECTHLIE MNpeaenbHbIe OTKIOHEHUS pasMepoB CTaHAAPTHLIX coeauHeHuin. OnpeaeneHuwe Hebnaro-
NPUATHBIX NPeAenbHbIX OTKIIOHEHUI Pa3MEPOB HECTAHAAPTHLIX COEANHEHUI TPeOyeT aHanm3a KOHCTPYKLUK.

Hacroawmin craHagapt COCTOUT U3 NATU OCHOBHbIX YacTen. cnbiTaHnsa NnpoBOAATCA B COOTBETCTBUU C
pasgenamu 4—8 Ha OCHOBE JaHHbIX, MPEAOCTABNEHHbIX U3rOTOBUTENSIMU U YKA3aHHbLIX B NPUNOKEHUN A, U
(unu) pacyeToB, NPMBEAEHHbIX B NpUnoxeHun B, n opopMmnaloTcs B BuAe 0T4ETOB, POpMbl KOTOPbIX NpUBe-
AeHbl B npunoxeHun C. B npunoxeHun D ykasaHa uHdopMaums, KOTOpyto HeobxXxoaMMo yKkasaTb B MOMHOM
0TYeTe No ucnbiTaHusx. B npunoxenun E npuseaersl pacyetsl ansa noctpoerusi 100 % obnactu HarpyxeHus
Ans Tena TpyObl M onpeaeneHnsa TOYEK UCNbITATENbHOW Harpy3ku. B npunoxexnun F npuBeseH npumep kanu-
OGpPOBKM HArpy304HOTro YCTpOiCTBa. B npunoxeHun G npuBeaeHa BO3MOXHAs OLeHKA KauecTBa Cepun usgenuin
C pe3b00BbLIM COEAMHEHNEM, @ B NPUNOXeHUU H npuBeaeHbl ykasaHus no NpoBEAEHUIO AONOMHUTENBHbIX
UCMbITaHUI AN CrneunarnbHbIX YCoBUA NnpuMeHeHus. B npunoxexnun | npuseaeHo o60cHoBaHne pazpaboTku
HacTosLLero ctaHaapTa. B npunoxernun J nepevncnenbl TpeboBaHUSA K COeAUHEHUAM, UMEIOLLUM YNNOTHEHNE
MeTann-MeTann v ynpyroe ynrnoTHEeHUe, KOTOPbIe UCMbITbIBAIOTCA OTAENbHO.

[ononHuTenbHble UCMLITAHWUA MPOBOASAT AN CneunanbHbIX yCNOBUIA NPUMEHEHUSI COEAUHEHWN, KOTOPLIE
He OLeHMBAKTCA MNOCPEACTBOM MCTbITAHUNA, ONUCAHHLIX B HACTOSILLEM CTaHAapTe. 3akas3yuuk U U3roToBUTENb
OOMKHbI COrNacoBaTh NPUMEHEHNE COEAUHEHUS B TaKUX YCMOBUAX C YYETOM OMpPeAeneHHbIX OrpaHUYEHWA.

PekomeHayeTcsa npoBeaeHue MCMbITaHUi Nog HabnogeHuem npeactaBuTenei 3akasuuka u (Mnm) uH-
CMEeKUUN TPETbEW CTOPOHBI.

B HacToslLlemM cTaHgapTe paccMaTpuBaloTCa UCTLITAHUA COeAUHEHUI NPpu Hanbornee 4acTo BCTpeyalo-
LLIMXCA YCNOBUSAX M HE pacCMaTpuBalOTCA BCE BO3MOXHbIE YCMOBUS, HANPUMEDP HE paccMaTtpuBaeTcs akcnnya-
Tauusa B arpeccMBHON Cpefe, KoTopas MOXET NOBNUATL Ha paboune xapakTePUCTUKU COEAUHEHUS.
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HAUMWOHANBbHBIA CTAHAOAPT POCCUUCKOWNW SGEAEPALUMU

TPYBbl CTAJIbHbIE OBCAHBLIE U HACOCHO-KOMIPECCOPHbIE AN HE®TAHON
N rA30BOU NMPOMbILLTIEHHOCTU

MeToabl UcnNbITaHUI pe3b60OBbLIX COeAUHEHUN

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

Hara BBeageHua — 2016—10—01

1 O6nacTb NPMMeHeHus

Hacroswumii cTaHgapT ycTaHaBnNMBaeT MUHUMArbHbIA NEPeYEHb METOL0B MPOEKTHBIX UCMLITAHUIA U NpU-
€MOYHbIE KPUTEPUW UCTIbITAHUI AN COEAMHEHUI 00CaAHbIX U HACOCHO-KOMMPECCOPHbIX TPYO, MCNonb3yembIX
B HE(PTAHOW U ra3oBOM NPOMbILLMEHHOCTU. VCNbITAHUS (PU3NYECKUX CBOMCTB COEAMHEHNIA SBNAIOTCA YacTbio
npoLecca NPOEKTHON NPOBEPKU M NPefoCTaBNAIOT OO BbEKTUBHBIE A0Ka3aTENbCTBA COOTBETCTBUS COEAUHEHUA
TEeM UCnbITaTENbHLIM W NPefenbHbIM Harpy3kam, KOTOpble yKa3aHbl 3rOTOBUTENEM.

CTaHaapT ycTaHaBNMBAET YEThIPe KIacca UCMbITAHUI MO WX TSHKECTH.

Hacrosiumii cTaHgapT He NpefoCTaBnseT CTaTUCTUYECKYIO Dasy AnA aHanu3a puckoB.

Hacrosimii ctaHaapT paccMaTpuBaeT TONbKO TPU U3 MATU BO3MOXHbLIX BUAOB NEPBUYHLIX HArpy3ok,
JEeNCTBYIOLLMX B CKBaXKMHAX Ha 06CafHble 1 HACOCHO-KOMMPECCOPHbIE TPYObI: AaBneHne Tekyyen cpeabl (BHy-
TPeHHee U (UNKM) BHELUHEE), OCEBOE YCUNUE CXKATUS UNKN PacTaXEHUS; U3rnb (NpoaonbHbIN M3rMG u (Mnu)
n3rnd OT OTKNOHEHUSI CKBAXMHbI), A TalKe KpyvyeHue. B cTaHaapTe He paccMaTpuBaloTCA Harpy3ku KpyveHus
npu BpaLUEHUN N HEOCECUMMETPUYHbIE Harpy3ku (NPU TOYEYHOM, IMHEHHOM MU NOBEPXHOCTHOM KOHTaKTax).

Hacroswmii ctaHaapT onpeaenser UCNbITaHWsA, KOTopble HeoOGXxoanumo NpoBecTU AnA onpeaeneHus
CKNOHHOCTU K 3aeiaHuio, YNIOTHUTENbHbIX CBOIMCTB U KOHCTPYKTUBHOW LIENOCTHOCTU COeAUHEHUI 00CaaHbIX
1 HaCOCHO-KOMNPECCOPHbIX TPYO.

B ctaHaapTe paccmaTpuBaloTCsi yCNOBUA NPUMEHEHUA 06CaAHbLIX U HACOCHO-KOMNPECCOPHLIX TPYO Ges
yyeTa AuaMeTpoB Takmx Tpyo.

2 HopmaTuBHbI€ CCbISIKU

B HacTOALLEM CTaHAAPTE NCMONL30BAHbLI HOPMATUBHBIE CCbINIKKM HA Cneaylowme cTaHaaptbi!):

MCO 3183-1 HedbtAHas 1 razoBast NPOMbLILLAEHHOCTb. CTanbHble Tpy6bl Ans Tpy6onpoBOAHLIX TPAHC-
NOPTHBLIX CUMCTEM. TexHudeckue ycrnoeusi noctaskn. Yactb 1. Tpybwl knacca Tpe6oBanui A (ISO 3183-1,
Petroleum and natural gas industries — Steel pipe for pipelines — Technical delivery conditions — Part 1:
Pipes of requirements class A)?

MCO 3183-2 HedbtsAHas 1 rasoBasi NPOMBbILLNEHHOCTb. CTanbHble TPyObl ANa TpyOONPOBOAHBLIX TPAHC-
NOPTHBLIX CUCTEM. TexHu4eckue ycrnoeusi nocrasku. Yactb 2. TpyObl knacca tpeGosaHun B (ISO 3183-2,
Petroleum and natural gas industries — Steel pipe for pipelines — Technical delivery conditions — Part 2:
Pipes of requirements class B)2)

1) [Ins paTpoBaHHbLIX CCbINOK MUCMONb3YIOT TOMBKO yKasaHHOe W3faHue cTaHgapTa. B cnydvae HefaTMpoBaHHbIX
CChINTOK — MOCreAHee n3janune cTaHgapTa, BKIoYas BCe MSMEHEHUs U NOonpaBKu.

2 NaHHbIll cTaHAapT OTMeHeH ¢ 3aMeHoll Ha MCO 3183—2012 «HedTaHas 1 rasosas NPOMbILNEHHOCTb. Tpy6bl
cTanbHbIe ANA cUCTEM TPyBonpoBOAHOrO TpaHcnopTay.

M3pnaHue opuunanbHoe
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MCO 3183-3 HedpraHasa u razoBasi NpOMLILLAEHHOCTb. CTankHble TPyObl ANA TPYOONPOBOAHLIX TPaHC-
NOPTHbIX cuctem. TexHuyeckue ycnosusi nocrasku. Yactb 3. TpyObl knacca Tpebosanuii C (ISO 3183-3,
Petroleum and natural gas industries — Steel pipe for pipelines — Technical delivery conditions — Part 3:
Pipes of requirements class C)")

NCO 10400:1993 lNpoMbILLNEHHOCTb HedTAHAA U rasosas. Popmynbl U pacyeTbl MO ONPEAENEeHUI0
XapakTepucTuk 00cagHbIX, HACOCHO-KOMMPECCOPHbIX, OypunbHbIX 1 TpybonposogHbix Tpy6 (ISO 10400,
Petroleum and natural gas industries; formulae and calculation for casing, tubing, drill pipe and line pipe
properties).

NCO 10422 lNpoMbILLNEHHOCTL HedTAHAA u ra3osas. Hapesanue, kanmbpoBaHue U NPOU3BOACTBEH-
HbI KOHTPOMb pe3b0bl 06CAAHbLIX, HACOCHO-KOMMNPECCOPHbIX TPYO M Tpy6onpoBoAOB. TeXHMYECKue yCrnoBusi
(ISO 10422, Petroleum and natural gas-industries; threading, gauging, and thread inspection of casing, tubing
and line pipe threads; specification)?)

NCO 11960 HedraHasa u razoBas NPOMBbILLNEHHOCTb. CTanbHble TPyObl AN UCNONb30BAHUS B KAYECTBE
06cagHbIX U HACOCHO-KOMMPECCOPHbIX TPyO ans ckBaxwmH (ISO 11960, Petroleum and natural gas industries —
Steel pipes for use as casing or tubing for wells)

NCO 13680 lMpombiLNeHHOCTL HedTAHAA U ra3oBasi. TpyObl 6eCLUOBHbIE M3 KOPPO3UOHHO-CTOMKUX
CNnaBoB AN NPUMEHEHUs B KayecTBe 00CafHbIX, HACOCHO-KOMNPECCOPHLIX U COeAUHUTENbHbIX TPYD. Tex-
Huu4eckue ycnosus nocraeku (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 BionnereHb no dopmynam U pacyetam CBOICTB 06CagHbIX, HACOCHO-KOMMNPECCOPHBIX,
6ypuUnbHbIX U TPYOONPOBOAHBIX TPYB, UCNONb3yEMbIX B Ka4eCTBE 06CaAHbIX U HACOCHO-KOMMPECCOPHLIX TPYO,
1 Tabnuuam aKCnryaTaumMoHHbIX CBOMCTB 00CaAHbIX U HACOCHO-KOMNPECCopHbIX TPyO (API Bull 5C3, Bulletin
on Formulas and Calculation for Casing, Tubing, Drill Pipe, and Pipe Properties)

API Spec 5B TpeboBaHus k Hape3aHuto, KanubpoBke 1 KOHTPOJIO pe3bObl 06CafHbIX, HACOCHO-KOMNPEC-
CopHbIX U TpybonposoaHbIX TPY6 (API Spec 5B, Specification for Threading, Gauging and Thread Inspection
of Casing, Tubing, and Line Pipe Threads)

API Spec 5L TpebosaHnus k Tpy6onposoaHbim Tpybam (API Spec 5L, Specification for Line Pipe)

3 TepMUHbI, onpeaeneHns, 0603HaYeHNA U COKpaLLeHUs

3.1 TepMUHbI U onpegeneHus

B HacTosLeM cTaHgapTe NpUMEeHeHbl CrneayloLmne TEPMUHbI C COOTBETCTBYIOLLIMMU ONPeaENEHUAMMU:

3.1.1 avarpamMma HarpyxeHus oceBoe AaBreHue — Harpy3ka (axial pressure load diagram): Mpacmk
3aBMCUMOCTU AABEHUS OT OCEBOW HAarpy3ku, XapakTepusyoLWuii UCNbITATENLHYIO HAarpy3Ky Ha CoeauHEHUE U
(nnun) TpyOy Unu NnpeaenbHy Harpysky.

3.1.2 3aepaHue (galling): XonogHoe cBapuBaHME KOHTAKTHbIX MOBEPXHOCTEN, CONPOBOXAaEMOE OTPbI-
BOM MaTepuana npu ganbHenLem CKONbXeHUM Unn BpaLLeHuu.

MpumeyaHuns

1 3aeaaHune GbIBAET crefCcTBMEM CKOMBXEHUA MeTannnYeckux NOBEPXHOCTEN Noj GonbLUMMU Harpyakamu. MoxeT
6bITb BbI3BAHO HEOCTATOMHOW CMa3KOi KOHTaKTUPYIOLLUX NMOBEPXHOCTE. Lienb HaHeceHUs cMaskn — cBeCTU K MUHWUMY-
MY KOHTaKT MeTannn4yecknx nosepxHocten n obecnednTs X GecnpensaTcTBeHHOE ckonbXeHWe. pyrue cnocobkl NpegoT-
BpalLeHUsi 3aeflaHUsi — CHWXeHWe AaBleHnsa NN YMeHbLUEHNE AMNHbBI TPaeKToOpUK CKOSBXEHUS.

2 Pasnu4aloT HECKOnbKo cTeneHei 3aefaHWs B 3aBUCMMOCTW OT oT4eTa M Heobxogumoro pemoHTa (cMm. 3.1.5,
3.1.17, 3.1.20).

3.1.3 ncxopgHasn saroroska (mother joint): Tpy6a unu TpybHas 3aroToBka aAnst MydT, OT KOTOPOI OTpe-
3al0T naTpyobku AnA U3rOTOBNEHUSA 00Pa3LOB A8 UCMbITAHUMN.

3.1.4 xonoHHa Tpy6 (pipe string): Heckonbko Tpy6, COeanHEHHbIX Mexay Coboi.

3.1.5 nerkoe 3aenanme (light galling): 3aegaHve, nocneacTeBUA KOTOPOro MOTYT ObITb YCTPaHEHb! Npu
NOMOLLY LLNMOBASLHON LLUKYPKU.

3.1.6 MHOroanemeHTHoe ynnorHeHune (multiple seals): Cucrema ynnoTHeHuit, COCTOSALLAA U3 ABYX UK
6onee HE3aBUCUMbIX 3MEMEHTOB, KaXKbl SNEMEHT KOTOPON SIBNSIETCS CAMOCTOATENbHLIM YNMOTHEHUEM.

1) DanHbiil cTaHAapT oTMeHeH ¢ 3aMeHoil Ha MCO 3183—2012 «HedhTaHas 1 rasosast NPOMbILLNEHHOCT. Tpy6hl
cTarnbHble AN cucTeM TPyGonpoBOAHOro TpaHecnopTay.

2) [aHHbIif cTaHAApT OTMeHeH 6e3 3aMeHsb!.
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3.1.7 obnactb ucnbiTatenbHbIX Harpy3ok (test load envelope): O6nacTb, OrpaHMYeHHas 3HAYEHUSAMU
Harpy3ok (0CeBOW Harpysku, AaBneHus, usrnbalowiein Harpysku) M TemnepaTtypbl, B Npeaenax KoTopbix
coegnHeHne OOImKHO ObITb UCNbITAHO B COOTBETCTBUMN C HacTosALKUM cTaHOapTOM.

MpumevyaHne — M3roToBUTENb HECET OTBETCTBEHHOCTL 3a BbIGOp 0BracTi UcnbITaTeNbHbIX Harpy3oK Ana u3-
roTOBMSAEMbIX UM coeAUHEHNA (cM. 4.1).

3.1.8 o6paseu coeauHeHusn (connection specimen): [isa otpeska Tpyb, coeanHeHHbIe Mexay coboi.

MpumevyaHune — Obpasel} MydTOBOrO COELUHEHUS COCTOUT U3 OTPE3KOB KOHLIOB TPYD ¢ HapyXHoii pe3bboii
(HMNNenbHBIX ANEMEHTOB), COEAUHEHHBIX MYdpTON ¢ BHYTPEHHeN pe3kboii (pacTpybHeIM aniemeHToM), obpasel pacTpyb-
HOro coeMHeHUss — U3 OTPe3KOoB KOHLja TPyOBbl ¢ HapyXHoM pe3bboi (HUNNenbHOro aneMeHTa) U KoHua TpyObl ¢ BHYTpeH-
Heit pe3bboii (pacTpybHOro snemeHTa).

3.1.9 oBanbHOCTbL ynnoTHeHus (seal ovality): PasHOCTb MakCMManbHOro Anamerpa ynioTHEHUS U MU-
HUMarnbLHOro AnaMeTpa ynnoTHeHUs1, AeneHHas Ha CpeaHUin AUaMeTp YNnoTHEHUs U YMHOXeHHas Ha 100.

MpumeyaHne — OBanbHOCTb YNIIOTHEHUA BLIpAXaeTCs B NPOLEHTaXx.

3.1.10 ogHo3aneMeHTHOe ynrnoTtHeHue (single seal): OQHO YNNOTHEHME UMM HECKONbKO YNIOTHEHWUNA,
bYHKLMM KOTOPbIX HEMbL3A pa3gennuTe PU3NYECKU.

3.1.11 naptusa (lot): Tpybbl ogHOTO pasmepa, 0O4HON rpynnbl NPOYHOCTH, U3 CTanu OAHOW NNABKKU, KOTO-
pble noaBepranucb TepMoobpaboTke B TE4EHUE OQHOTO HEMPEPbLIBHOIO NPOLECCa U B OQHON caake.

3.1.12 napTua nsgenun ¢ pesb6omn (thread lot): Nagenun, narotoBneHHble Ha pe3bGoHape3HoM 060-
PyAOBaHUW B TEYEHUE HEMPEPBLIBHOTO NMPOW3BOACTBEHHOIO LIMKNA, KOTOPbIA HE NPepbIBaNCA 3HAYUTENbHBIMU
NONOMKaMM1 MHCTPYMEHTA UM HEUCNPABHOCTAMU 060pya0BaHMA (MCKIOHYAsA U3HOC UNU HE3HAYUTESNbHbIE NO-
NOMKM MHCTPYMEHTA), 3aMEeHON aepxaTens (KpOMe YEepHOBOW PaCTOYHON Onpaeku) Unu NoGbIMU APYruMu
cbosimu B pabote pesbGoHapesHoro 060pyaoBaHUs UMM KOHTpoOne kanubpamu.

3.1.13 naTpy6o0k (pup joint): OTpe3ok TpyObl unu TpyGHON 3aroToBKM ANA MYdT, MOXET ObITb C pe3b6oil.

3.1.14 npegenbHasn Harpy3ka (limit load): MakcumanbHoe 3Ha4YeHUe CoveTaHusA Harpy3ok (0ceBoi Ha-
rpy3ku u (Mnu) AaBnNeHus), KOTOPOE ONPEeAEnsAET YyCnoBus pa3pyLUeHs COEAUHEHUS, MW MaKCUMarnbHas Ha-
rpy3ka, Bbi3bIBaKOLLASA MIacTUYECKylo aechopmaumio (Hanpumep NpoAaonbHbIM U3rmb) nepea NONHLIM pa3spy-
LLUEeHNeM coeguHeHus (OTKasoMm).

3.1.15 paspywarowana Harpy3ka (failure load): Harpy3ska, npu kotopoi Teno Tpybbl unum coeuHeHue
MOSTHOCTbIO Pa3pPyLLAIOTCA B BUAE BbIXOAA COEANHEHMS U3 COMNPSDKEHUS, PACTPECKUBAHUS, 3HAYUTENBHON Nna-
cTuyeckon aedopmanum (Hanpumep BCyYUBaHUSA UK CMATUST) UMK 3HAYUTENBLHOW NOTEPU FTEPMETUYHOCTH.

3.1.16 ynnotHeHue no pe3boe (thread seal): YnnotHeHue unm cucrema ynnoTHEHUIA, co3aatoLme rep-
METUYHOCTb COeANHEHUS 38 CHET TOYHOCTU Npochuns pesbObl M pe3bbOBOW CMa3Ku, HAHECEHHOW Ha NOBEPX-
HOCTb pe3bObl.

3.1.17 cunbHoe 3aepaHume (severe galling): 3aegaHue, nocneacTBMs KOTOPOro HE MOTYT ObITb YCTpaHe-
Hbl C NOMOLLLIO HAAdUNA ¥ WNMAOBarIbHON LUKYPK!.

3.1.18 coeauneHnue (connection): Pe3bboBoe coeauHEHuEe ABYX KOHLOB TpyO C MOMOLLbIO MYy(Tbi
(MypTOBOE COEaAnHEHNE) UM ABYX KOHLIOB TPyO 6e3 nomowm MydThl (pacTpybHOE COeAMHEHUE).

3.1.19 TeMnepartypa OKpyxaloiei cpeabl, KOMHATHAA Temneparypa (ambient temperature): dakTu-
Yyeckas Temnepartypa B noMeLLeHuU naboparopum Npu OTCYTCTBUM OCTATOMHOIO Harpesa o6pasLoB coeaunHe-
HUI NOCNEe NpeaLeCTBYIOLMX TEPMUYECKUX UCTILITAHUN.

3.1.20 ymepenHoe 3aegaHue (moderate galling): 3aeaanue, nocneacrsms KOTOPOro MoryT ObiTb yCTpa-
HeHbI Npu nomMowm Hagduna U WNUgOBaNbHON LLKYPKK.

3.1.21 ynnotHeHue (seal): SnemeHT, NpenaTCTBYIOWMUIA NPOHUKHOBEHUIO UCTILITATENBHOW Cpeabl.

3.1.22 ynnorHeHue metamn-metann (metal-to-metal seal): YnnotHeHue unu cucrtema ynnoTHEHWM,
cospaloue repMeTu4HOCTb COeIMHEHUSA 3a CYET BbICOKOro0 KOHTAKTHOrO HanpshkKeHust conpsiraeéMbiX MeTan-
NMYeCcKNX NOBEPXHOCTEN.

NMpuMevyaHue — Pe3bboBasi cMa3ska MOKET UMETb KaK NONOXUTENbHOE Tak U OTpULATENIbHOE BIMSIHWE Ha 9KC-
nnyaTauWoHHble XapaKTepuCTUKK YNIOTHEHUS MeTarnmn-MeTann.

3.1.23 ynpyroe ynnotrHenme (resilient seal): YnnoTHeHne unu cucrema ynnotHeHui, cosgaiome rep-
METNYHOCTb COEAMHEHMS NPWU MOMOLUU YMIIOTHUTENbHbLIX KOMEL,, YCTaHOBMEHHLIX BHYTPU COeAWUHEHUs
(Hanpumep, B npodune pe3bObl, HA YNMOTHUTENBHOM Y4acTKe U T. A4.).

3.1.24 yreuka (leak): IloGoe BbITECHEHME TEKy4Yeil Cpeabl B U3MEPUTENBLHON CUCTEME BO BPEMS Bbl-
OepPXKn CoeAMHEHUs NoA AaBNeHNneM.
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3.2 O603Ha4YeHus

B HacTosILLEM CTaHAapTe NPUMEHEHBI CNeaytoLme 0603HAYEHUN:

A—
A, —
Ap—
C—
D —
D,—
D, —
Dleg -
E —
Erp_
F—
Fy—
Fp—
F.—
Fi—
Fi—
Fi—

F,—

i* Mo
LA—

Lg—

Lo —
Lo —
M —
M, —
Pe—

P —
Pip —
Pin —
Pin —
Py —
Piyp —
Po—
Pop —

nnoLuasb Ce4YeHus, paccYMTaHHas rno BHYTPEHHEMY AnaMeTpy TpyObl;
nnoLuajb Ce4YeHusi, PacCYMTaHHasA Mo HAPY>KHOMY AUaMETPY TPyObl;
nnoLuaab NONepeyHoro ce4eHus Tpyosl;

0CeBOE yCUnme CxaTusi;

3aJaHHbIA HAPY>XXHbIN AnameTp TpyObl;

BHYTPEHHUI AnaMeTp;

HapY>XHbl AMAMETP;

apdhekTUBHAA CTeneHb UCKPUBNEHUSA, B rpagycax Ha 30 m;

abCconiTHas NOFPELUHOCTb KanuBPOBKM Harpy304HOrO YCTPOICTBA;
OTHOCUTENbHAA NOTPELUHOCTL KanMGPOBKM HArpy304HOTO YCTPOMCTBA, B MPOLIEHTAX;
ycunue paspyLueHus;

0CEBOE YCUIME PACTAKEHNA NN CXaTUSR;

3KBMBANEHTHOE O0CeBoe ycunue nsruba;

3asiBMEHHas MPOYHOCTL 06pa3La COeAUHEHUS NMPU CXXUMAIOLLIEN Harpy3ke;
draKkTMYeCcKoe 0CEBOE YCUNUE PACTHKEHUA UIMKN CXKATUS;

HOMMHAaNbHOE 0CEBOE YCUNUNE PACTSXEHUS UMK CXKATUS;

3asBfIEHHAsA NPOYHOCTb COEAUHEHUA NPU YaCTUYHOW PaCTArMBAalOLLEN Harpy3ke unu paspyLuaio-
LUel Harpy3ke;

3asIBMEHHas NPOYHOCTb COEAMHEHUS NPU PACTAMMBAIOLLIEI HArpPy3Ke, COOTBETCTBYIOLLEH Havany
TEKYYEeCTH;

MOMEHT UHEPLUK;
KO3 PULMEHT 3DPEKTUBHOCTU CTOMKOCTU COEAUHEHUS K CHMMAIOLLUMM HArpy3Kam;

— KO3 PULUMEHT 3PDEKTUBHOCTU CTOMKOCTU COEANHEHUS K BHYTPEHHEMY AABMEHUIO;

koadppuumeHT 3hHEKTUBHOCTM CTOMKOCTU COEAUHEHUS K BHELLHEMY AABMEHMIO;
koadppuLmeHT 9PHEKTUBHOCTU CTOMKOCTU COEANHEHUS K PACTArMBAIOWMM Harpy3kam;

— reOMETPUUECKUNE NEPEMEHHBIE;

ANMHA HUMNENbHOTO anemeHTa A oT Topua MydTbl (Mnn Topua pacTpybHOro anemMeHTa) A0 Topue-
BOW 3arnyLUKM UMK HAaYana KpenmneHus;

ANUHA HUMNENbHOrO anemeHTa B ot Topua MydThl (MnK Topua pacTpybHOro anemMeHTa) A0 Topue-
BOW 3arnyLUK1 UMK Ha4Yana KpenneHus;

ANUHA MyPTbl MK pacTpyBHOro coeguHeHus;
MUHUMarnbLHas MEeXonopHas ANMHA 3NeMeHTa COeUHEHNS;
n3rnbaroLmin MOMEHT;

CBEPXN3rnbaloLLMin MOMEHT;

AaeneHue cmATusA no UCO/TP 10400 Ansa HApy»XKHOTO AuameTpa, TONLMHbI CTEHKU U paKkTu4ecko-
ro npeaena Teky4ectu obpasua;

BHYTPEHHEE [JaBMeHUe;
BHYTPEHHee AaBsneHune ¢ uarubaroLleri Harpy3kon;

BbICOKOE BHYTPEHHEE AaBMEHHUE;

HOPMUPYEMOE BHYTPEHHEE UCTbITATENLHOE AaBMNEHME;

HW3KOE BHYTPEHHEE JaBMNeHune;

BHYTPEHHEE faBneHue Havana Tekyyectu B Tene Tpybel no MCO/TO 10400;
BHELUHEee UcnbiTaTenbHOE AaBreHue,;

BHELUHEeE AaBneHue ¢ u3rnbaroLlein HarpysKkonm;
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Pon — HOPMUPYEMOE BHELLHEE UCTLITATENLHOE AABMEHNE;

Pic — AAaBNEHME NPU NOBBLILLEHHOI TeMNepaType Npy TEPMOLMKIIMYECKOM UCTIbITAHNN
py — AaBnexue, Bbi3biBaloLee Ha BHYTPEHHEI NOBEPXHOCTU HaNps>KeHne Syt;

Gac — PaKTUHECKAN CKOPOCTb YTEUKM;

g, — Habniogaemas CKOpoCTb YTEUKM,
R — paaunyc KpuBU3HbI ocK Tena TpyObl;

S; — npeaen NPOYHOCTU HUMNENBLHOTO WAM PACTPYBHOro 3reMeHToB, paBHbli 100 % MUHUMAnNLHOTO
npeaena npo4YHOCTU MPU PaCTSHXKEHWM UCXOZHOW 3aroToBKW (MPU KOMHATHOM MNU MOBbLILUEHHOW
Temneparype);

Sy — npeaen TeKy4eCTW HUMNNEenbHOro unu pactpybHoro anemeHToB, pasHblii 100 % MUHUMArbHOTO
npegena Teky4eCTy MCXOAHOM 3aroTOBKM (NpW KOMHATHOW UNK NOBLILLEHHOW TEMNEpaType);

Syt — HanpsbxkeHue, pasHoe 90 % Sy ANA ucnbiTanuii cepun A u B, 80 %, 90 % n 95 % ansa cepum C;
t — 3apaHHas TONWKUHA CTEHKN TPyObI;
t, — MUHMMarbHas TONLWMHA CTEHKN 06pasua;
t,c — PaKTMUECKas MUHUMATbHASA TONLMHA CTEHKM TPYObI;
T — 0CeBO€ yCUnue pacTsiKeHUs;
Nigs — 3PDEKTUBHOCTL CUCTEMBI OBHAPYKEHNA yTEYEK;
O — HanpshKeHue;
0, — 0CeBOe HarnpshkeHne Ges uaruba;
O,p — OCEBOE HanpsxeHne ¢ n3rnbom;
G40 — OCEBOE HaMpPsHKEHWE CO CBEPXKPUTUYECKUM U3rMGOM;
Op, — OCEBOE HanpshXeHWe, BbI3BaHHOE N3rMGom;
Opo — OCEBOE HaNpsXeHWE, BbI3BAHHOE CBEPXKPUTUHECKUM N3TMGOM;

O, — Npeaen Teky4ecTn B 0CEBOM HanpaBreHuu npu cxaTtun, ecnu oOHO NPUCYTCTBYET, B oBpatHOM cny-
Yae npeaen TeKy4ectu B 0CEBOM HanpaBneHuu npu pactsXKeHuu;

O}, — OKPYXHOE (TaHreHLMarbHOE) HanpshkeHue;

O — OKPYXHOE (TaHreHUManbHOe) HanpsbkeHne No Hapy)XXHOMY AnameTpy;
o, — paauaneHoe (HOPManbHOE) HanpshKeHue;

O,, — PaananbHoe (HOpMarnkHOe) HanpsHkeHUe Mo HapYXHOMY AnamMeTpy;

oy — npeaen Teky4ecTu B nonepe4HOM HarnpasneHnun npu pacTaXxeHun, ecnu OHO NpUCYTCTBYET, B 00-
paTtHOM cny4yae npeaen TeKky4eCtn B 0CeBOM HanpaBneHUn Npu pacTaXkeHuu,

Oy — OMpeaeneHHbIN Npeaen TeKy4ecTu Npu CkaTum, eCin OHO NPUCYTCTBYET, B 06PATHOM Criyyae npe-
Ziern TeKy4eCTu B OCEBOM HaNPaBIEHUU NPU PACTSHXKEHUN;

0, — 93KBMBANIEHTHOE HanpsbkeHue no Musecy;
0, — NPE/ien TeKy4eCTH B OCEBOM HAMPABNIEHUU NPU PACTSDKEHUM.

3.3 Cokpawenus

B HaCTOSILLEM CTaHAAPTE NPUHATLI CReayoLMe COKPALLIEHUS:

CAL — ypoBeHb NPUMEHEHUS COEANHEHUSA, ANA KOTOPOIO NMPU UCMLITAHUKU NONYYEHbI YAOBIETBOPUTENb-
Hbl€ pe3ynbrarhl;

CCS — KpUTUYECKOE NMONepevyHoe CeYEHUe;
CCW — HanpasneHue npoTue xoaa 4acoBON CTPESKu;
CW — HanpasrneHue rno xoay 4acoBoW CTPENKu;

CEPL — Harpy3ka (pactsbkeHue), BO3HUKaLWwas noa AeWCTBUEM BHYTPEHHErO AAaBEHUS Ha 3NEeMEeHT Co-
€AUHEHUs C TOPLEBOM 3arnyLuKow;

CEYP — paBneHnue, COOTBETCTBYIOLLIEE HAYanNy TEKYYECTM Marepuana nemeHTa CoeauHeHUst C TOpLEBON
3arnyLuKou;

5
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CRA — KOppPO3MOHHO-CTOMKME CTanu U Cnnasbl;
EUE — aneMeHT C Hapy>HOIi Bbicaakon U pe3bboBbiM coeauHeHnem EUE;
FMU — obpasey coeauHeHnsa B COCTOSIHUM NOCIIE OKOHYaTENbHOI0 CBUHYUBAHUS;
LL — npeaenbHas Harpyska;
LP — To4ka NnpunoXxeHnsa Harpy3ku;
LP1 — BapuaHT ucnbiTaHusA npeaenbHoi Harpy3skon 1;
LP2 — BapuaHT ucnbiTaHnAa npeaensHOn Harpy3Kkom 2;
LP3 — BapuaHT ucnbiTaHMAa npeaensHOn Harpy3skom 3;
LP4 — BapuaHT ucneitTaHuA NpeaernbHOi HarpysKkon 4;
LP5 — BapuaHT ucnoiTaHna npeaensHon Harpyskom 5;
LP6 — BapuaHT ucnoiTaHnAa npeaensHon Harpyskou 6;
LP7 — BapuaHT ucneitaHuA NnpeaesnsHOi Harpyskon 7;
LP8 — BapuaHT ucneitaHuA npeaernbHoii Harpyskon 8;
M/B — cBuHYMBaHUE-pa3BUHYMBAHME;
MBG — ucnbiTaHue obpasua Ha 3aegaHue nNpu CBMHYMBAHUMN-PA3BUHYUBAHUN;
MC — mexaHW4YeCcKuin LUuKn;
MT — marepuan npo6bl ANA UCNLITAHUI;
MTC — coeauHeHune ¢ ynnoTHeHMEM MeTan-meTansm;
MTM — ynnoTtHeHue mMetann-meranm,;
MU — cBuHuMBaHue;
OCTG — Tpy6HbIe n3genua HepTAHOrO COPTaMeHTa;
PTFE — nonuteTpadpTOpaTUNEH;
RS — ynpyroe ynnoTHeHue;
SRG — npoToyka nog ynnoTHUTENbHOE KOMbLO;
TC — TepMUYECKUn LnK;
TLE — o6nactb ucnbiTarenbHbIX Harpy3ok;
TSC — coeauHeHue ¢ ynnoTHEHUEM No pe3boe;
VME — 3KBMBanNeHTHOE HanpsikeHue no Musecy.

4 Obwme TpeboBaHus

4.1 N'eoMeTpryeCKMe NapamMeTpbl COEAUHEHUA, 06NACTb UCTIbITATESTbHbLIX HArpy30K
M 3KCNslyaTaLuMOHHbIE XapaKTepPUCTUKU COeAMHEHNSA

M3roToBuTenNb JOMKEH NPEACTABUTL FEOMETPUYECKUE NAapaMETPhl U BKCMNyaTaLMOHHbIE XapaKTepUCTU-
KN COEQMHEHUA C YKasaHMeM YPOBHA NPUMEHEHUSI COEANHEHUS U €ro CBOWCTB B BUAE NPOYHOCTU Ha pacTs-
XKEHMe, cxaTne, narub, KpyvyeHue, BblAEPXKUBAEMOro BHYTPEHHETO AaBNEHUs, BHELLHErO gaBneHus. CM. nepe-
YeHb reoMeTPUYECKNX NapameTpoB COEANHEHUA U AaHHble B Tabnuue 1. M3rotoButenb 4onXeH NpeacTaBuTb
YyepTex NPeacTaBUTENbHOrO NOMEPEYHOro ceveHns coeanHenus. OH OOMKEH Takke NpeacTaBUTbL B rpachu-
yeckoii hopme 0bnactb ucnbITaTenbHbIX Harpy3ok (rpadmk VME) 1 KONMYECTBEHHbIE 3HAYEHUA NPEAENbHBIX
Harpy3ok. [insa nony4yeHus obnactu ucnbiTaTernbHbIX HArpy30K ANsi COEAMHEHUS U PaCYETa UCMLITATENbHbLIX
Harpy3ok crieyeT UCrnosb30BaTh COOCTBEHHbIN METO/, pacHeTa, NPUMEHSAEMbIA M3FOTOBUTENEM. MOXHO TaKke
MCNONb30BaTh AaHHbIE O paboTOCNOCOBHOCTU MNN METOA, U3NOXEHHbLIN B NPUNOXeHUn B.

Mpunoxexnne B aBnseTca cpeacTsoM, NpyU MOMOLLM KOTOPOrO M3rOTOBUTENb UMM 3aKa34yMK MOXET oLe-
HUTb 00NACTb UCTbITATENBHbIX HArPy30K, UCNOMb3yA ANSA STOro MoAesb paboThl COEAUHEHUS,, OCHOBAHHYIO Ha
paboToCcnOoCOBHOCTM OTAENbHbIX KPUTUYECKUX CEYEHMIT COEAUHEHUS.

M3rotoBuTenb AOMKEH YCTAHOBMTL MO BO3MOKHOCTU MOMHEE NpeaenbHbIe Harpysku Ans Kaxaoro co-
efnHeHNs. 3aKa3yunk MOXET TakKe NMPoM3BECTU HEe3aBUCHUMYIO OLIEHKY npedernbHbIX Harpy3ok. MpeaenbHbie
Harpy3ku J0rmkHbl ObITh B0rbLUE, YeM 06MacTb UCMbITATENBHBIX HArPY3OK.
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OueHb BaXxHO, YTOOLI KOMBGUMHMPOBAHHASA HecyLlas cnoCoBHOCTb COEAUHEHUS, BbipaXKeHHasi B Buae 06-
nacTu ucnblTaTesnbHbIX Harpy3oK, Obina 6nmnska Kk yCrnoBusMm, koraa YyBCTBUTENBHOCTL COEAMHEHUS K FMaBHOM
Harpyske MEHSEeTCA C AaBMEeHUA Ha OCEBYIO CUITy 1 (Mnn) n3rnd n HaobopoT. AHANUTUYECKUE U SMIUPUYECKUE
YPaBHEHWA ANS pacyeTa COeAMHEHUN AOMKHbI YyCTaHaBNMBaTb 06NacTb UCMbITATENbHLIX HArPY30K A BCEX
KOMOUHaLUIA JaBNEHUsA U OCEBOrO YCUNnusa u Ans usrnba (ecnu Heobxoanumo). 3TU ypaBHEHUS 40MKHbI BbiTh
TaKKe NPUMEHUMbI AN pacyeTa UCMbITATENbHbIX Harpy30k Mcxoas u3 hakTMYecKoro npeaena Tekyyectu u
reoMeTpuYecKnx napameTpos obpasLa coeanHeHUst U AOMKHbI yYUTbIBaTh Apyrue TpeboBaHUst K NPOYHOCTH
KOHCTPYKLMM W TePMETUYHOCTU coefuHeHus. dopma ypaBHEHUI AormkHa obneryatb pacyeT JaBrneHus npu
3a[1aHHOI OCEBOI Harpy3ke ¢ y4eTom unu 6e3 yyera usrnba.

MoCKONbKY KOHCTPYKLMS COEANMHEHUI 0BCaHbIX U HACOCHO-KOMMNPECCOPHBIX TPYO U UX SKCnyaTaLuoH-
HblE XapaKTePUCTUKN MOTYT MEHATLCA B LUMPOKUX Npeaenax, HEBO3MOXHO YCTaHOBUTL 06LLee TpeGoBaHue k
MWUHUMANbLHOMY YMCIY 3HAa4YEHUIn ANs pacyeTa B TabnuyHoM popmare. TeM HE MeHee, npegnonaraeTcs, YTo
Ans onpefeneHnsa UCnbITaTeNbHbIX U NPedenbHbIX Harpy3ok Byaer 4ocTaroyHo okono 10 kKoMBuHaUMA Harpy-
30K OT JaBMNEHUS U 0CEBOTO YCUIUS Ha KBagpaHT. ECnn KOHCTPYKUMA COeANHEHNUA OTNMYaETCs UBMEHEHUSMU
B UYYBCTBUTENBHOCTU K Harpy3kam, TO He06XoAUMO NPeayCMOTPETb YYEeT Harpy3ok, Npu KOTOPbIX MEHSIeTCs
YYBCTBUTENMBLHOCTD.

Mpu pacyeTe HecyLei cnocoBHOCTM Tena TPYObl M COEAUHEHUA LieNb HACTOSILLErO CTaHAapTa 3akoda-
€TcA B TOM, YTOObI cnbITaHne obpasua coeguHeHns NPOBOAUIOCH NO BO3MOXHOCTU Npu Haunbornee BbICOKOM
Harpy3ke unm komGuHaunm Harpy3oK, 4ONyCTUMBIX C TOYKKU 3peHUA 6e30MacHOCTH.

B Tom cnyvae, korga HenpeaBuAEHHbIE OBCTOATENLCTBA NPUBEAYT K OTKMOHEHUIO OT YCTAHOBIEHHBIX
TpeboBaHuii unu Npoueayp, Takue OTKMOHEHMSA AOMKHbI ObITb TOYHO YKa3aHbl B AOKYMEHTaLUK.

4.2 KOHTpOSb KavyecTBa

Bce npoueaypbl KOHTPONSt Ka4eCcTBa NPU U3rOTOBNEHMN 0Opa3LIOB COEAUHEHUN ATt UCNIbITAHUIA 10IDKHbI
ObITb AOKYMEHTUPOBAHLI U AOMKHBI COOTBETCTBOBATbL NpoLeaypam, UCNONb3yeMbIM NPU U3FOTOBIEHUU COeIU-
HEHWii 4NA peanbHO 9KcnnyaTauun B ckeaxuHe. N3rotosutenb AomkeH o6ecneunTb U3roToBeHne coeau-
HEHWN ANsi UCTIbITAHUI MO HACTOALLEMY CTaHAAPTY TOM XX& KOHCTPYKLUUKM, C TEMU XXEe pasMmepamu U npejenb-
HbIMW OTKMOHEHUSAMM pasMepoB (CM. pasaen 6), YTo U COeAUHEHUA ANA peanbHON 3KCNIyaTauumu B CKBaXKUHE.
M3roTtoBuTenb coeauHeHnii A0smKeH opopMUTb cepTucmKaT COOTBETCTBUSA, Hanpumep no [1]. U3srotoeuTens
JorbkeH pa3pabotarb nnaH KOHTpONs MnpoLuecca, BKIoYaloLWwmuil HoMep NpoLeaypbl UM HOMEp depTexa, a
TaKKe ypoBHU NEPEeCcMOTPa BCEX OTHOCSILLMXCA BTOPUYHBLIX JOKYMEHTOB (HA U3roTOBNEHUE, KanMbpoBKY W3-
MEepUTENbLHOTO WHCTPYMEHTA, NpoLeaypy M3mepeHusi, NOBEPXHOCTHYI0O 06paboTky u 1. n.). B npouecce us-
roToBreHusi o6pa3uoB COEANHEHUIA AN UCTILITAHUI AOIDKHbI MPUMEHSITLCSA 3TU Npoueaypbl u nobble apyrue,
KoTOpble ByayT couTeHbl He06xoAUMbIMU Ans o6ecneyeHus COOTBETCTBUSI NpoayKUuK TpebosaHuAM akcnnya-
Tauum B NONEBbLIX YCNoBUAX (CM. A.4).

5 Obwue TpeboOBaAHUA K UCNLITAHUSIM

5.1 Knaccbl ucnbiTaHun

5.1.1 NMpuHUUNbI KNaccudukauumn

[aHHble 0 paboToCcNOCOGHOCTU COEANHEHMI NMONMYYaIOT B X0A€ UCTbITAHMIA. ECnu coeanHeHue Bbiaepxa-
110 UCNbITaHUSA, ITO 03HAYAET, YTO OHO COOTBETCTBYET YCTAHABIIMBAEMOMY YPOBHIO NPUMEHEHUSA COEAUHEHUS.
Ecnu coeamHeHune He BbiAePXKano HEKOTOPLIX MU BCEX UCTILITAHUI, 3TO MOXKET NpUBeCTU NMBO K NepecMoTpy
KOHCTPYKLMU COEIMHEHUA, NGO K NepecMOoTpy UCNbITaTeNbHLIX UNKU NPeaenbHbIX Harpy3ok. B nepeom cnyyae
UCMbITaHUs1 HeobXoAMMO NOBTOPUTL. BO BTOpOM cnyyae HeoOXOAUMO MOBTOPUTL UCMNLITAHUS C HEYAAYHbIM
pe3ynsraTtom, Tak, YUToObl OHM COOTBETCTBOBANN NEPECMOTPEHHON KOMBUHALMK Harpy3o0K.

YcraHaBnmBaloTc YeTbipe Knacca UCMbITaHNi (YETbiPe YPOBHA NPUMEHEHUS) COEAUHEHUA, COOTBET-
CTBYIOLLME BO3PACTAIOLLMM MEXAHUYECKUM Harpy3kam npu aKCcnnyartauum coeguHeHunii 06cagHbIX U HACOCHO-
KOMMNpPEeCCOpPHbIX TPyO. MoBbILLEHNE CAOXHOCTU UCNLITAHUA NO Pa3HBIM Knaccam JOCTUrAETCs YBENMMUEHNEM
yKUcna UCMbITbIBAEMbIX MAPAMETPOB U Yncna 06pasLoB COEAUHEHUS.

Knaccbl uCnbiTaHUin HE 0XBaTbLIBAIOT BCEX BO3MOXHBIX YCNOBUI 3KCnnyaTauuu. B HacTosiLem ctanaapre
He paccMaTpuBaeTCs NPUCYTCTBUE KOPPO3UOHHON Cpeabl, KOTOPAaA MOXET CyLLIECTBEHHO NOBMUATL Ha pabo-
TOCNOCOOHOCTb COEANHEHUA.

Monb3oBarens HacTOALLEro CTaHaapTa AOMKEH CaM YCTaHOBUTL TpebyeMblii yPOBEHb MPUMEHEHUS CO-
eIMHEHUs1 UCXOAS U3 KOHKPETHbIX TpeboBaHuii akcnnyataumm. CneuuanucTbl, UCNONb3yIOLME COeAMHEHnE,
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JOIDKHbI 3HATb YCTAHOBMEHHbIN YPOBEHb €r0 NPUMEHEHUS, 06MAaCTb UCTILITATENBHLIX HArPY30K U NPeAenbHbIE
Harpy3ku. YCTaHOBIEHbI CreayloLme ypoBHU NpUMeHeHnsa coeauHennin CAL:

a) YpoBeHb NpuMeHeHus coeguHeHun 1V (Bocemb 06pasLioB) — 0C0060 TsHKENbI YPOBEHb.

CoeauHeHus ypoBHsi CAL |V npeagHasHaveHbl Ans c6opku 06caiHbIX 1 HACOCHO-KOMNPECCOPHLIX TPYO,
cnyawmx Ana 4o0blumn U HarHeTaHuA paboden cpeabl Ha ra3oBbiX CKBaXKMHAX. [poueaypbl UCMbITAHUN 3TO-
ro YpOBHS MpeayCcMaTpuBaloT HarpyXeHue COEAWHEHUI LMKITMYECKUMU HArpy3kamu BHYTPEHHUM AaBMEHU-
€M, BHELLUHUM AABMEHUEM, PACTSDKEHUEM, CKATUEM, M3TMOOM, UHTEHCUBHBLIMU TEPMUYECKUMU HArPy3Kamu u
COYETaHUEM TEPMUYECKOTO BO3AEWCTBUSA, AABNEHNS U PACTSHKEHUSI MPU CYMMapHOM BO3J€CTBUMM ra3a nog
Aasnenunem npu temneparype 180 °C B TeueHue okono 50 4. cnbiTaHus npy NnpegenbHbIX Harpy3kax 4o pas-
pYLLEHUS MPOBOASAT BO BCEX YETLIPEX KBAJPAHTAX AUarpamMmmbl OCEBOE yCUNUE — AaBrIeHue.

b) YpoeeHb npumeHeHus coeauHenui lll (wectb 06pasLoB) — TsHKENbIA YPOBEHb.

CoeauHeHus ypoBHsi CAL lll npegHasHayeHbl Ansa c6opku 06CaaHbIX U HACOCHO-KOMNPECCOPHBIX TPYO,
cnyxawmx ans Ao0biuM u HarHeTaHus paboden cpefibl Ha ra3oBbIX U HEMTAHLIX CKBaXkuHax. Mpoueaypbl Uc-
NbITAHWIA 3TOTO YPOBHA NPEAYCMATPUBAIOT Harpy>XeHue COeAMHEHUIN LIMKIMYECKUMU HArpy3kamu BHYTPEHHUM
JaBneHMeM, BHELLHUM A aBrIEHUEM, pacTsbkeHueM u oxaruem. U3rub He aensietca o6s3aTensHONM Harpy3kom
NP UCTILITAHWSAX COEMHEHWNIA 3TOTO YPOBHA. VCNbITaHNA TEPMUYECKUMU HArpy3Kamu SABMSIIOTCS MEHEE TshKe-
nbiMK, Yem ang ypoBHs IV, u npeaycMaTrpuBaloT CoMETaHUE TEPMUYECKOTO BO3AEWCTBUSA, AABNEHUS U pacTs-
>XEHUHA NpU CyMMapHOM BO3AENCTBUM rasza nog AasneHueM npu temneparype 135 °C B TeueHue 5 4. Ucnbita-
HUSA NP NpefernbHbIX Harpy3kax 0 paspyLLeHUs NPOBOAAT BO BCEX YETbIPEX KBaApaHTax AnarpaMMbl 0CEBOE
ycunue — aBrieHue.

C) YpoBeHb npuMeHeHust coeguHenui |l (eTbipe 06pasya) — cpeaHuii ypoBeHb.

CoeauHeHus ypoBHA CAL Il npeaHasHayeHbl ans c60pkuM 06CaAHbIX U HACOCHO-KOMNPECCOPHLIX TPYO,
3awmTHBIX 06caaHbIX TPy, cnyxawmx And A00b4M 1 HarHeTaHus paboyel cpeabl Ha ra3oBbiX U HETAHbIX
CKBa)XMHAaX, NPU OrPaHUYEHHOM BO3JEWCTBMU BLICOKOTO BHELLUHETO AaBneHus. Mpoueaypbl UCNbITAHUIA 3TOTO
YPOBHSA NpefyCMarpuBaloT Harpy>XeHue COEAMHEHUN LMKITUYECKUMU Harpy3Kamu BHYTPEHHUM [aBIEHUEM,
pacTsbkeHneM u cxatuem. N3rmb He saBnseTcs 06a3aTenbLHON Harpy3Kon NPU UCTILITAHUAX COEAUHEHMIA 3TOTO
YPOBHS, @ Harpy>xeHne BHELUHUM JaBMEHUEM HE NMpOBOAUTCA. ACMbITAHUS TEPMUYECKMMM HArpy3KaMm u co-
YeTaHWeM TEPMUYECKOrO BO3AEWCTBUSA, AABNEHUS U PACTSHIKEHUA Takue e, kak ansa yposHs lll. Ucnbiranua
npu NpeaenbHbIX Harpyskax Ao pas3pyLeHns NPoBOAAT NPU BO3AENCTBUN BHYTPEHHErO AABNEHUA U 0CEBOW
Harpyaku.

d) YpoBeHb npumMeHeHus coeauHenuin | (Tpu o6pasua) — nerkuin ypoeeHsb.

CoeauHeHus yposHa CAL | npeagHasHayeHbl AN NpUMEHEeHUs Ha HedTAHbIX ckBaxmHax. MNpoueaypobl
UCMbITAHUIA 3TOTO YPOBHSA NMPEAYCMATPUBAIOT HarpyXeHne CoeAnHEHUN LUUMKNUYECKUMN Harpy3kaMu BHYTPEH-
HUM [JaBMEHWEM, PaCTSHXKEHMEM U CKAaTUEeM C UCMOMb30OBAHMEM ArSl UCMLITAHUNA >XWAKOW cpeabl. N3rnb He
ABnaeTcA 00s3aTenbHOM Harpy3koW NPU UCNLITAHUAX COEAMHEHUI 3TOTO0 YPOBHA, @ Harpy>keHWe BHELUHUM
[aBneHneM He npoeoauTcH. McnbiTaHUA NPOBOAAT NPW KOMHATHON TeMneparype. UcnbiraHusa npu npeaens-
HbIX HArpy3kax 4o paspyLLeHUs NPOBOAAT B ABYX KBaAPAHTAX AUarpammbl 0CEBOE yCunme — AaBneHue.

5.1.2 Mpeabiaywme ncnbiTaHuA

PesyneraThl UCNbITAHWIA COEAUHEHUI, NPOBOANBLLUMXCS 4O BHEAPEHWS HACTOSALLEro CTaHaapra, Moryt
ObITe UCNOMBL30BaHLI B pamkax npouecca sepudukaLum KOHCTPYKLIMU MU UCTILITAHUIA HA MPUMEHUMOCTDb MpU
YCMOBUU, YTO CTOPOHLI, BCTYMNaloLWue B COrnaLleHne Ha OCHOBE HACTOSALUEro craHaapTa, NpuayT K cornaiue-
HUIO O TOM, YTO TakKue UCMbITAHUA NPOBOAUNUCHL MO CYLLECTBY B COOTBETCTBUU C TEXHUHECKUMU U JOKYMEH-
TanbHbIMKU TPEGOBaAHUSAMI HACTOALLETO CTaHAAPTa U Aanu CONoCTaBUMbIE pe3ynbTaThl.

5.1.3 CokpalleHHbIe UCMbITAHUA U OTKITOHEHUA OT YCITIOBUI UCTIbITAHUA

HekoTopble U3 UCNbITAHUA NO HACTOALIEMY CTAHAAPTY MOMYT OKa3aTbCsl JOCTATOYHBIMU ANS NOATBEPX-
JEeHUs NPUMEHUMOCTU COeAUHEHUN ANSA KOHKPETHbIX YCNOBUM 3KcnnyaTtauuu 6e3 nposeeHUsi BCEi nNporpam-
Mbl UcnbITaHUn. Takue criy4yam MOryt MMetb MEeCTo Nnpu Hanu4yum COOTBETCTBYIOLLIErO OMnbiTa U pe3ynbrartoB
APYrux ucnbiTaHWin, HanpuMep CoeanHEHUn Apyroro pasmepa. [lonyckalTcs OTKMOHEHUSI OT YCTAHOBIIEHHbIX
UCMbITaHUIA NPU COBMIOAEHUN CREaYIOLMX YCIOBUIA:

a) NnaHupyemble OTKMOHEHUA 3apaHee YeTKO OrOBOPEHbI B JOKYMEHTaLUK;

b) OTKINOHEHNA TOYHO cOormacoBaHbl MeXAy 3auHTEepeCOBaHHbLIMU CTOPOHAMMU,

C) OTKNMOHEHUA YeTKO yKa3aHbl B CBOAHOM OTYETE U B MNONMHOM OTYETE MO UCMbITAHUAM.

Bonpochl atrecrauuMy cepuu m3genuin U UCMONb3OBAHUA NPU 3TOM UHTEPNONAUUM M SKCTpanonsuuu
paccMOTpeHbl B npunoxeHun G. Mo cornacoBaHuio MOryT ObiTb YCTAHOBMNEHLI Oonee crporue TpeboBaHus Kk
npuemMKe, K YyBCTBUTENbLHOCTU M (MNU) K NpeAcTaBneHunio 6onee o6LLIMPHBLIX MHPOPMALIMOHHbLIX AaHHbIX.
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5.2 MaTpuua ucnbiTaHumn

B Tabnuue 1 npuBeaeHbl MaTpuua, CBA3bIBAKOLLAA YPOBEHb NPUMEHEHUSA cCOeAUHEHUSA 1 obLUee Ynucno
00pasuoB coeanHeHns, ux naeHTUPUKaUMOHHbIE HOMEPA U BUAbI NPOBOAMMBIX UCMbITAHUA. Ha pucyHke 1
npuBedeHo rpacudeckoe npeacraBreHne nporpammbl UCMbITaHuin. OBpasubl COeaUHEHUsT MOTYT UCTbITbI-
BaTbCA CEpUSIMU M3 HECKOMNbKMX 006pa3sLioB, cOBpaHHbIX B OAHON KOMMNOHOBKE. OAHAKO MCNbITATENbHbIE Ha-
rPy3Kn AOIMKHbI ObITb YCTAHOBMEHbI MO CAMOMY BbICOKOMY YPOBHIO, COOTBETCTBYIOLLEMY HAanbonee NPOYHOMY
o6pasuy coeAUHEHUS.

Tabnuya 1 — MaTpuua ucnbiTaHUiA, cepum UCNbITaHUA U MAEHTUDUKALMOHHbIE HoMepa 06pa3LoB COeAMHEHNI

YpoBeHb Cepusa A Cepus B Cepns C Temnepary- Cpega ana ucnbl-
(cm. 7.3.3) (cm. 7.3.4) TaHWUA BHYTPEHHUM
npUMeHeHNs Tepmudeckne yuknbl (cM. 7.3.5). pa HarpeBa
4 kBappaHTa 2 KBajpaHTa o fAaBneHvem (BHeLl-
coeMHeHnA LlI/IKJ'[bI TepPMUYECKOro Bosgen- n TepMmye-
C MexaHU4ecku- | ¢ MexaHu4eckumu HAA cpega —
(CAL) CTBUSA, AaBMNeHUa U pacTaxXeHns CKOTo LpKna
MU LiMKnamum LMKnamMm Xuakasa cpeaa)
CAL IV Mpwu TpebyeTcsa 5 MexaHU4eCcKux LUUKIIoB npu
KOMHaTHOM n3rn6 npm KOMHaTHOI Temneparype.
Temneparype KOMHaTHOM 50 TEpMUYECKIX LKITOB
Temneparype c Bo3feiicTBMEM AaBneHus
U pacTaKeHus?.
5 MexaHU4eCcKux LUUKIoB npu
NOBLILLUEHHOW TemMnepaType.
180 °C a3
50 TepMUYECKUX LIMKIOB
C BO3feiCTBUEM A aBrneHus
U pacTsKeHns®.
5 MexaHn4eckux LuKknos
npu KOMHaTHON TeMnepaType
ObLee uucno O6pasypl O6pasubl
W pasy pasy Obpasubl 1, 2, 3, 4
obpasuoB — 8 2,4, 57 1,3,6,8
CAL Il Mpwu M3rn6 npu 5 MexaHWU4ecKux LUMKIoB npu
KOMHaTHOW KOMHaTHO KOMHaTHOW TeMnepaTtype.
Temnepartype Temnepartype 5 TEPMUYECKUX LIKIOB
Heobs3aTereH C Bo3feiicTBUEM AaBreHus
N pacTsKeHus.
5 MexaHWU4ecKux LUMKIoB npu
NOBLILLEHHOW TeMnepaType.
o
5 TepMUYECKUX LUKITOB 135°C Fas
C BO3feiCTBUEM AaBrneHns
N pacTsKeHus.
5 MexaHn4yeckux LUMKnoB
npu KOMHaTHOW TemnepaType
Obuee uucno O6pasypl Ob6pasybl
= pasu pasy Obpasubl 1, 2, 3, 4
obpasuoB — 6 2,45 1,3,6
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OkoHYaHue mabnuupsi 1

YpoBeHs Cepusa A Cepua B Cepusi C Temnepaty- Cpefa ans ucnbl-
(cm. 7.3.3) (cm. 7.3.4) TaHUA BHYTPEHHUM
npuMeHeHnsa Tepmunyeckme Lyknbl (cM. 7.3.5). pa HarpeBa
4 kBagpaHTa 2 KBagpaHTa o JasrieHueM (BHeLU-
coefIMHeHMS LiMknbl TepMUYEeCKoro Bo3aeil- u TepmuYe-
C MexaHU4ecku- | ¢ MexaHuyecKumMu HAA cpepa —
(CAL) CTBUSA, AABNEHUA U pacTAXEHWA | CKOro Lykna
MU LKnamm LmKnamu Xugkas cpega)
CAL Il WenblTaHue M3rnb npwu 5 MexaHn4ecKkmx LMKNoB npu
BHELLUHUM KOMHaTHOW KOMHaTHOW Temneparype.
JaBneHvem Temneparype 5 TEPMUYECKUX LUKITOB
He TpebyeTca HeobAsaTeneH ¢ Bo3aeiicTBMeM AaBneHus
W pacTaXeHus.
5 MexaHu4ecKkunx LMKNoB npu
NOBLILLEHHOW Temneparype.
135°C a3
5 TepMuyeckux Uuknos
C BO3JeNCTBNEM AaBreHus
W pacTaXeHUs.
5 MexaHU4ecKux LMKoB
npu KOMHaTHOW Temnepartype
Obuwee uucno Ob6pasubl
t pasy Obpasybl 1, 2, 3, 4
obpasyos — 4 1,2,3 4
CAL | VMenblTaHune Marn6 npwu TepMoLumknuyeckoe
BHELLUHUM KOMHaTHOW ucnelTaHne He TpebyeTca Tepmouyu-
LaBneHuem Temnepartype Knu4eckoe
He TpebyeTcA | HeobsAsaTeneH ueneliTa- Kuakas cpepa
HWe He
Obuwee 4yucno Ob6pasubl TpebyeTcs
obpasyos — 3 1,2,3

a [Ins ucnblTaHus obcagHeix Tpy6 ¢ coegmHeHnsMu CAL IV TpebyeTca Tonbko 5 TepMUYeckux LMKioB. 3To Tpe-
6oBaHWe pacnpoCTpPaHSETCs Takke Ha HAaCOCHO-KOMMNpeccopHble TpyObl ¢ coefuHeHnsMu CAL [V ¢ MHOrO3neMeHTHbI-
MW YNIOTHEHWSAMU, UCTIBITEIBAEMBIMU B COOTBETCTBUM C NPUIIOXKEHNEM J.
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aflnsa CAL |11 obpasupl 7 1 8 He UCNONb3YHOTCA.

bOTHocuTca Tonbko K CAL I, CAL 111 n CAL IV. YcnoBus cBUHYMBaHUSA-pa3BUHUYNBaAHNSA

onsa CAL | cm. B Tabnuuax 5 n 6.

006pasubl gna CAL || nogsepratoT ncnbITaHNSAM TobKO cepun A 1 cepumn B (cm. Tabnuuy 1).

d O6pasupl ana CAL | He noggepratoT ucnbiTaHuam cepumn C (cm. Tabnauuy 1).

e VcnbitaHne RRG Ha o6pasuyax 2 n 3 ans CAL | He Tpebytotcs. Obpasel, 2 UCMbITbIBAKOT TONbKO
Ha MU. O6pasel, 3 ucnbiTbiBaloT Ha MBG.

PucyHok 1— lMporpamMa mcnbiTaHuii ans onpeaenedns CAL
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MpuMedaHUe— Ha pucyHke NCNONb3oBaHbI Crieaytolne CoKpalLeHns U 0603HaveHus!:

PSBF — manas koHycHOCTb pe3bbbl HINNENbHOTO aneMeHTa U Gonblias KOHYCHOCTb pe3bbbl pacTpyBHOIo SNeMeHTa;
PFBS — 6onbluas KOHYCHOCTb pe3bbbl HINNENBLHOO arleMeHTa U Masiasi KOHYCHOCTb pe3bbbl pacTpyBHOro aNeMeHTa;

NOM-NOM — HOMUHarbHas KOHYCHOCTb pe3b0bl HUMNENBHOrO 3MeMeHTa U HOMUHaNbHast KOHYCHOCTb pe3bbbl pacTpy6-
HOrO anNeMeHTa;

H-L — BbICOKMIA HATAr MO pe3bbe — HU3KWIA HaTAr MO YNSIOTHEHMWIO;
L-L — HU3Kuii HaTar no pesbbe — HU3KWIA HATAM N0 YNANOTHEHUIO,
H-H — BbIcokuii HaTar no peabbe — BLICOKUIA HATAr NO YNIOTHEHWUIO,
L-H — Hu3kuii HaTar no pe3bbe — BbICOKUIA HATAr NO YNAOTHEHWUIO,
MU — cBuHuYMBaHuKE;
MBG — ucnbiTaHWe Ha 3aegaHue nNpu CBUHYUBaAHUU-PA3BUHYUBAHWUY,
RRG — «kpyroBoe» ucnbiTaHne Ha 3aeaaHue nNpu CBUHYUBAHUM-PA3BUHYMBAHUY;
FMU — okoH4aTenbHOe CBUHYMBAHUE;
(A) — anemeHT coefiuHeHuA A;
(B) — anemeHT coefjMHeHus B;
H/L — Gonblloe KONMYeCTBO CMa3k1 U HA3KUI KPYTSLLWIA MOMEHT;
H/H — Gonbluoe KoNMYeCTBO CMa3sK1 U BEICOKUIA KPYTALUA MOMEHT;
L/H — manoe Konm4ecTBo cMasku 1 BbICOKUIA KPYTALLMIA MOMEHT;
TIC pilp, — pacTsaxeHue, cxaTie, BHyTPeHHee JaBreHne Y BHellHee AaBrneHue;
TIC p/wB — pacTaxeHue, cxaTtie, BHyTPEeHHee JaBneHne 1 narub;
Pin + T A0 F— BbICOKOE BHYTPEHHee faBneHne ¢ pacTsaXeHWeM, BO3pacTatoLLMM 0 paspyLUeHNS;
C + p, A0 F — cxaTue ¢ BHELLUHUM AaBleHneM, Bo3pacTatoluM [0 paspyLleHus;
T o F — pacTsKeHue [0 pas3pyLUeHus;
po + C A0 F — BHellHee faBneHMe C cxXaTueM, Bo3pacTalolnM 40 paspyLueHus,
T+ p; A0 F — pacTsxeHune ¢ BHYTPEHHUM LaBneHneM, Bo3pacTaroLnm 40 paspyLUeHns:;
p;+ C A0 F — BHYTpeHHee AaBrieHne C CxaTheM, Bo3pacTaroLnM A0 paspyLUeHns;
P, A0 F — BHellHee faBneHune, Bo3pacTatollee A0 paspyLUeHus;
Py + T 0o F— HU3Koe BHYTpeHHee AaBneHune ¢ pacTaXeHeM, Bo3pacTatolwuM 10 paspyLUeHus.

PucyHok 1, et 2

5.3 MporpamMma ucnbiTaHui

5.3.1 ®usnyeckue UCnNbITaHUA

B cooreeTrcTBuUM C npouegypamu, YCTAHOBMEHHbIMW B HACTOALLEM CTaHAapTe, NPOBOAAT NporpamMmy
PUNYECKUX UCNBITAHUIA HA CBMHYMBAHWE-PA3BUHYMBAHME, UCNBITAHWIA NPU KOMOUHUPOBAHHBIX Harpy3kax u
UCNbITAHWIA NPpU NpeaenbHbIX Harpyakax.

Mpwu sTOM HEOGXO0AMMO CTPOro cobnioaaTh ykasaHusi HaCTOALLEro craHgapta. Ecnu Bo3HUKHYT Hebnaro-
NPUATHBIE YCMOBUSA, HE MPEAYCMOTPEHHbIE HACTOALLUMM CTaHAApPTOM, TO BCE OTKIIOHEHUS OT ero TpeGoBaHui
AOMKHbI ObITb YKa3aHbl B OTYETax No ucnbiTaHuam. Kpome Toro, Heobxoaumo oopmMuTh 3asBneHue ¢ 06o-
CHOBAaHWEM TOr0, YTO PE3ynbTaThbl MCNLITAHUIA MOXHO CYMTaTb afeKBaTHbIMM.

5.3.2 OueHKa pe3ynbraTtoB UCNbITAHUN

5.3.2.1 OBwme NonoxeHus

OueHKa pe3ynsTaToB BbIMOSIHEHWUA NPOrpaMMbl PU3UYECKUX UCTIBITAHKMI NO pasaeny 8 NpoBoAUTCA, Kak
ykasaHo B 5.3.2.1—5.3.2.4.

5.3.2.2 PesyneraTbl UCMbITAHWIA, COOTBETCTBYIOLLME YCTaHaBnmBaemomy CAL

Ecnu pesynkrartel COOTBETCTBYIOT TPEOOBaAHMAM K UCMLITAHUAM Ha CBMHYMBAHWE-Pa3BUHYMBAHUE, UC-
NbITAHWUAM MPU KOMOUHWPOBAHHBIX Harpy3kax U UCMbITAHUAM MPU NPEAENbHLIX HArpy3kax, To coeauHeHue
JaHHOro pasmepa 1 AaHHOW rpynnbl NPOYHOCTY (T. €. U3 MaTepuana ¢ AaHHbIM NpeaernoM TEKYYECTU U AaHHbIM
XUMUYECKUM COCTaBOM) CHMTAETCH COOTBETCTBYIOLLIMM yCTaHaBnusaemomy CAL.
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Ha ucnbiTaHua noa npeaenbHbIMUA HArpy3kaMmu yCTaHOBMEHbI MUHUMATIbHLIE KpUTEPUU NPUEMKU, onpe-
aensowune, Bolaepxano nu coeanHenne ucnbitaHne. Obnacrtb ucnbiTarenbHbIX Harpy3ok TLE moxeT GbiTb
CKOpPEKTMPOBaHa NOCIE NPOBEAEHUS UCTIbITAHUA, KaK 3TO ONMUCAHO HUXE, TaK, YTOObI CYHUTANOCh, YTO COoeau-
HEeHWe ero Bbiaepxano.

5.3.2.3 Pesynbrarbl UCMbITAHUI, HE COOTBETCTBYIOWME ycTaHasnuBaemomy CAL

Ecnu pesynsrarbl UCMbITAHWIA HE COOTBETCTBYIOT TPEOOBAHUSAM K UCTILITAHUAM NMPU KOMOUMHUPOBAHHbIX
Harpyskax, To pesynbraTbl CneayeT OLEeHUTb C Lenbio:

a) nepecMoTpa KOHCTPYKLIMM COEAMHEHUS C NOCNEAYIOLLMM MOSHLIM MOBTOPHLIM UCTIbITAHMEM;

b) nepecmoTpa obnacTu UcnbITaTeNbHLIX HArPy30K C NOCNEAYIOLLUM NOBTOPHBLIM UCTbITAHWEM BCEX 06-
pasLoB COeAWHEHUs, KOTOPbIe HE COOTBETCTBYIOT TPeOOBAHMAM NEPECMOTPEHHON 00NacTn UCTbITaTeNbHbIX
Harpy3ok Ans AaHHOro obpasua coeiMHeHus.

Mpu npexxaeBpeMeHHOM pa3pyLUEHUN B X04€ UCNbITAHMS NpeaernbHOM Harpy3kou Heobxoaumo:

- MepecMoTPeTb KOHCTPYKLMIO COEAUHEHUS C NOCNEAYIOLLMM MNOSTHbIM MOBTOPHbLIM UCILITAHMEM BCEX
06pasLoB COeaUHEHUS;

- MepecMoTpeTb 00MacTb UCTILITATENbHLIX HArpy30k TLE.

Ecnu pesynbrartbl MCMbITAHUIE COOTBETCTBYIOT NEPEeCMOTPEHHbIM TPeboBaHUAM K 00nacTu ucnbiTaTenb-
HbIX Harpy3oK W K npefesibHbIM Harpy3kam, To AanbHenwme UCNbITaHNA Unu Apyrue AencTBMA He TpebyioTes.
Bce npefenbHble Harpysku JOMKHbI NPEBbIWATL 06NAaCTb UCNbITATENBHBIX HArPy30K.

B cnyyae HeMcnpaBHOCTM UCMbITATENIbHOTO 0GOPYAOBAHMA UMW HAPYLUEHUS1 YCIIOBUA UCTILITAHUSA, YTO
He CBSA3aHO C KOHCTPYKUMEN COeAMHEHUS, HET HeoGXoAUMOCTM B MEpecMOTpPe KOHCTPYKUMU COEANHEHUS,
obnacTu ucnbiTaTenbHbIX HAarpy30K UM NpeaenbHbIX Harpy3ok, 04HaKo He06X0AMMO MOMHOCTLIO NOBTOPUTH
UCMbITAHUE OCHOBHbIX UK 3aMeHsaIWMx 00pa3suoB coeauHeHus. Jlioboe cobbiTue, HE COOTBETCTBYIOLLEE
KpUTEPUSIM MPUEeMKU, HEOBXOAMMO yKa3aTb B NPOTOKONE UCMbITaHUI. KONMYeCTBO MOBTOPHBLIX UCMILITAHUI U
noTpeBHOCTb B MOBTOPHBIX UCMLITAHUAX HEOOX0AMMO BKMIOYUTL B CBOAHBIN OTYET U B NOAPOOHbIE OTYETLI NO
OTAENbHLIM UCMLITAHNAM.

5.3.2.4 OT4yeT 0 pesynbraTax UCTbITaHUIA

OueHKy pe3ynsTaToB UCMbITaHW YKasbiBalOT B NEPBOW YacTU NOSIHOTO U CBOAHOMO OTHYETOB NO UCMbI-
TaHusAM. Bce yTeykn n3 coeiMHeHns He3aBUCMMO OT 06bema U CKOPOCTH AOMKHbI ObiTh yKasaHbl B NepevHe
JaHHbIX U Ha rpadmkax gasneHus. Bee yreuku n3 o6opygoBaHWA HE3ABUCUMO OT 06bema U CKOPOCTU TaKkKe
OOIMKHBI ObITb YKa3aHbl Ha rpadukax AaBrneHns.

5.4 Tpe6oBaHUA K KANUOPOBKe U aKKpeauTaLumn

5.4.1 Akkpegutauusa

Na6oparopus, NPoBOASILLAA UCMLITAHMA MO HACTOALLUEMY CTaHAAPTY, AOMKHA ObITh:

a) Nnbo akKpeauTOBaHa HALMOHAMNbHOW MMM MEXAYHAPOAHON aKKPeaAUTaALMOHHON OpraHn3aunen;

b) nu60 NONHOCTLIO COOTBETCTBOBATL TPEOOBAHUAM, NMPUBEAEHHBIM B 5.4.2—5.4.5.

5.4.2 Kanu6poBka o6opyaoBaHuaA

o Hayana NpoBeAEHNUS UCNbITAHMIE HEOOXO0ANMO YOEAUTLCS, YTO BCE HArpy304HbIE YCTPOWCTBA, KOTOPbIE
OyayT UCnonbL30BaHbl B XOA4€ UCNLITAHUIA, UMEIOT AENCTBYIOLLYIO KanubpoBky. Micxoas us onbiTa ncnbiTatens-
HOW nabopaTtopuu UNKu U3rOTOBUTENSI COEAUHEHNIT HEOOXOAMMO TaKKe NepuoanYeCKU NPOBOAUTL KanubpoBKy
N3MEPUTENBHON U PEMMCTPUPYIOLLEN annapaTtypbl, TAKOM Kak MAHOMETPbI U TepMOnapbl. ATanoHbl UCNbITa-
TenbHON naboparopuu, UCNonb3yeMbIe Ans KanudpoBKK, U BCE KANMOPOBKM A0IMKHbI ObITh JOKYMEHTUPOBAHDI.
Konuu oT4eToB 0 TEKYyLLMX KAanubBpoBKax Harpy304HOro yCTponcTBa, npubopoB AN U3MEpPEHUst TEMNeparypb,
JaBneHus U KPYTALLEro MOMEHTa AOIKHbI ObITh BKITKOUYEHbI B NOAPOOHLIN OTYET MO UCMLITAHUSIM.

[onyckaeTcs npoBeaeHne kanubpoBKU B XOA€E UCMLITAHWA UCX0AA U3 TPeOyeMbiX NCMbITATENbHBIX Ha-
rPy30K W HAKOMMEHHOrO OMbITa UCMONb30BaHUSA 000PYAOBAHNUS.

5.4.3 ExxerogHas kanmGépoBKa Harpy3o4yHoOro ycTpomcTea

Kaxxgoe Harpy3o4yHOe YyCTPOMCTBO, UCNOMbL3YEMOE ANS UCTbITaHUI OCEBOW MU KOMOWHUPOBAHHON Ha-
rpy3koii, He06x0aMMO, NO KpaiHEN Mepe, eXXerofHoO NoABepraTk KanMOpPOBKe B PEXUMAX PACTSKEHUS U CXkKa-
TUA NPY NOMOLLM NpuBOPOB, HaNnpUMep MeCCA03, NPOCNEXNBAEMbIX A0 HALMOHATBbHbIX 3TaNOHOB.

KanubpoBka AomkHa COCTOATb U3 [ABYX STaAroOB, BKMOYaOWMX, NO KpaiiHei mepe, 10 paBHbIX npupa-
LLEeHWA Harpy3ku, HauMHast OT MUHMMAINbHOW KanuMOpPOBOYHOW HArpy3ku 4O MaKCUMarbHOW KanubpoBOYHOM
Harpysku, T.e. OXBaTbIBaIOLLEN BECb MHTEPBAN HarpyxeHus. IHTepsan kanubpoBKKU HArpy304HOro yCTponcTBa
[OIMKEH NepPeKpbIBaTL MHTEPBAN HArpy3o0K, KOTopblie ByAyT UCNONb30BaHbI NO NMPOrpaMMe UCnbITaHuii. Makcu-
ManbHas kanubpoBoYHas Harpyska yCTPONCTBA AOMKHA NPEBbILATL HAWOONbLLYIO pa3pyLUaloLLY0 Harpysky
Tpyb 1 COEAUHEHWUI, NOANEXALLMX UCNBITAHUIO.
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AGCOMNIOTHYI0 NOrpeLHOCTb E, 1 OTHOCUTENbHYIO NOFPELHOCTD Erp HaXoA4AT Kak

E,=F-F, M
E,

Ep =100 — @)
=

roe  F; — Harpyska no nokasaHuam npuGopos;
F, — dakTuyeckas Harpyska.

OTHOCHTENBHAA NOrPELHOCTb KanubpoBKM ANs BCEX HArpy3ok B paboyem MHTEpBAane Harpy3o4HOro
YCTpoiicTBa He AormkHa npesbiwathb £ 1,0 % (cm. npumep B npunoxeHuu F).

5.4.4 NoBepka Harpy304HOro yCTponucTea

B TOoM crniydae, ecnu Harpy3o4Hoe yCTpOMCTBO ObIN0 NOABEPrHYTO BO3AEWCTBUIO BLICOKOW HArpy3Kku, Ha-
npuMep Harpysku, BbIXOAsILLEW 3@ UHTEpPBan KanUBpPOBKU, UMK HArpy3KK, KOTOPast MOXKET HAPYLUMTL KanubGpos-
Ky YCTPOWCTBA, PEKOMEHAYETCA NPOBEPUTL COOTBETCTBUE KAaNMOPOBKM HArpy304HOr0O YCTPOICTBA C UCMONbL30-
BaHWEM MOBEPEHHLIX 1 aTTECTOBAHHbLIX KanMOPOBO4HbLIX YCTPONCTB. BMeCTO ncnonb3oBaHusi KanubpoOBOYHOTO
BGpyca MOXKHO Taloke NPOBECTU NOSHYIO EXErOAHYI0 KanMbpPOBKY HArpy304HOro yCTpOMCTBA.

5.4.5 Kanu6poBka npeobpasoBaresnen gaBneHus

Kaxkaein npeobpasoBartenb AaBnNeHUs AOIMKEH NOABEPraTbCa exerogHon kanubposke. OTHOCUTENbLHARA
NOrpeLUHOCTb U3MEPEHUI AaBEHUS B HArpy30MHOM MHTEpBane He AoshkHA npeBbiwath + 1,0 %.

5.5 MpeaBapuTtenibHble UCNbITAHUA

PekoMeHAYeTCS NpoBeaeHne NpeaBapUTeNbHLIX UCTILITAHWI, LUeNb KOTOPbIX — NpeaBapuUTenbHO oue-
HUTb KOHCTPYKLIUIO COEAUHEHNA U NPoLeAYpPY UCNLITAHUI A0 HaYana NnposeaeHns oULIManbHbLIX UCNLITAHWUNA.
Mocne 3aBeplLUeHUs NpeaBapUTENbHbLIX UCNLITAHWI 06pasLbl COeaAUHEHUA ANS OPULMANbHBLIX UCMLITAHWUA
JOIMKHbI BbITb CHOBA CBUHYEHbI, 0COBGEHHO NPY OrpaHUYEHHOM Yncne 06pasuos. [ns npeaBapuTenbHOTO Uc-
NbiITAHUA HA rTepMETUYHOCTb COE€AUHEeHUA NoA AaBNEHUEM UCNONb3YIOT 06pa3ub| C ynnoTHeHueMm Mmerann-
MeTann ¢ MmanbiM HaTAarom, a Ana ucnbiTaHUA COeAMHEHNA Ha YyBCTBUTENbLHOCTL K 3aeAaHUI0 — 06pa3L|bI C
GOnbLUMM HaTAroM.

5.6 UcnbiTaHna onAa onpeaeneHusi CBOMCTB maTtepuana

Onsa onpeagenexHua npeaena Teky4ectu, Heo6XxoaUMOro A pacyeTa UCnbITaTeNbHbIX Harpy30K U Kpute-
pueB NPUEMKU, NPOBOAAT MEXAHUYECKME UCTILITAHUA MaTepuana Tpyo.

MexaHuyeckue CBoOICTBa MaTepuana AOomkHbl ObITb OnpeaeneHsbl N0 AOKYMEHTUPOBaHHOW npoueaype,
COOTBETCTBYIOLLEN CTaHAapTy Ha usgenue. OBbiuHO 310 cTtaHaapt MCO 11960 Ha usgenusa u3 HU3KONerupo-
BaHHbIX ctanen unu crangapt MCO 13680 Ha usaenus U3 KOPPO3UOHHO-CTOMKUX cTanen. Ana coeauHeHun
HedbTera3onpoBoAHbIX TPyO npoueaypa AOMKHA COOTBETCTBOBATL TpeboBaHmsaMm UCO 3183 unu ctanaapty
API Spec 5L.

MpuMevyaHune — B KoHTeKkcTe HacTosLero nonoxeHus ctaHgapt MCO 11960 sksuaneHTeH ctaHaapTy API
Spec 5CT. B HauuoHanbHoi NpoMblLLneHHOCTM MoryT NpumMenaTbes FTOCT P 53366, rapmonusupoBaHHblil ¢ MCO 11960,
n FOCT P UCO 13680, rapmoHusupoBaHHbIil ¢ MCO 13680.

OGpasubl AN NCNbITAHWIA Ha pacTsbkeHUe Bblpe3aloT U3 060Mx KOHLOB TpyD 1 TPyOHbIX 3aroTOBOK ANA
MyT. Kpome T0ro, Takue e obpasLbl Bbipe3atoT U3 cepenHbl TpyO n TpyOHbIX 3aroToBOK ANst MychT ANUHON
Gonee 3 M. O6pasLbl ANst UCTILITAHMS HAa PACTSXKEHUE U Pe3yrbTaThl UCMbITAHUI AOMKHBI NPOCNEXMBATLCA A0
MCxoAHbIX TPY6 M MecTa oTbopa o6pasLios.

AnstepHaTuBHoe MecTo oT6opa o6pasLoB ykaszaHo Ha puc. C.1. Takoe mecto oTbopa obpasuos obe-
CMeYynBaeT onpeaeneHme nNpovYHOCTH Marepuana HenoCpPeaCcTBEHHO Y pe3bboBoro coeanHeHus. Ecnm obpas-
Lkl oTOMpaloTes, kak nokasaHo Ha puc. C.1, TO M3rOTOBUTENb AOMKEH U3MEHUTb POPMY NEPEYHS AaHHbLIX MO
csoucTBamM matepuana (popma C.1) u nokasatb MecTo oTOOpa NPo6bI, a Takke BKMOYUTb 3CKM3, aHaNormy-
HbI puc. C.1 1 noka3sbiBalOLLMII PAKTUYECKOE pacnonoxeHne npob n obpasuos. Mpu NPUMEHEHUN ansTep-
HaTWBHOIO PaCMONOXEHUS OT KaXO0ro yyacrka ana onpeaeneHnss MexaHu4ecknx CBOIMCTB He0BX0AMMO OTO-
Opatb Npoby ANns UCNLITAHUSI HA PACTsXKeHUEe NPW NOBbILLEHHO TemMnepaType. 3HauyeHus npegena Teky4ecTm
meTanna, onpegeneHHble Ha obpasuax u3 yyactka, HaxogsLLerocsi psaoM ¢ pe3b6oit U npefHasHa4YeHHble

14



rOCT P UCO 13679—2016

ANS OUEHKWU COEAUHEHUs, NPeaCTaBnAT COBON 3HaYEHUA, UCNONb3yeMble Ana pacdeTa UChbITaTenbHbIX Ha-
rpy3oK.

CnegyeT ucnonb3oBartb Nrockue obpasupbl, YTO NPEANOYTUTENBHO, UMW HaMbonbLUKE BO3MOXHbIE Lin-
nuuapudeckne obpasupl (cm. ACTM A 370). OnpeaeneHHoe 3Ha4YeHUE Mpedena TeKy4ecTU UCMOoNnb3yeTcs
Ans pac4eTtoB. Ons MHpopmauun HeobxoaMMo TaKke onpeaenutb ycrosHbii 0,2 % npeaen Tekydectu. B
nepeyHe AaHHbIX NO CBOMCTBaM Martepuana (dopma C.1) gomkeH OblTb NpuBeAeH 3CKU3 npobbl,
otbupaemoii ot o6pa3uyoB. Ons ogHOW TPyObl M ANsS OAHOW MyddTbl HEOOXOAMMO NPUBECTM Auarpammy
HanpsbkeHue—aedopmauua Unu Harpyska — gedopmauua OT Hynesow aedopmaumu 4o gepopmauun He
MeHee 2 % unu o paspyweHus obpasua (4T0 NPOM3oAeT paHbLUe) Ans 0g4HOro obpasua npu UCTbITaHMAX
cepun A nnu cepun B 1 npy NOBLILLEHHON TEMMepaType AnA ogHoro o6pasuya npu ucnbiTaHusax cepumn C.

Kaxxgyo npoby maTtepuana noasepralor O4HOMY UCTBITAHUIO HA PACTSXXEHUE NPU KOMHATHON TeMnepa-
Type.

Kaxaylo cpegHioo npoby martepuana unu ogHy U3 KOHUEBbIX Npob 3aroToBkuM Ana MydT ANMHON He
MeHee 3 M noaBepratT O4HOMY UCMLITAHUIO HA pacTshKeHUE Npu NOBbLILLEHHOW TeMnepartype, pasHon 135 °C
ana CAL Il n CAL Il n 180 °C gns CAL IV.

Mo KagoMy WUCMbLITAHMIO NPU NOBLILUEHHON TEMnepaType HeobxoauMo 3aperucTpuposartb akTuye-
CKylo Temneparypy obpasua, onpeaeneHHyo npu NnomMoLLy TepMonapsl, 3akpenneHHon Ha obpasue.

Kaxxayto cpegHioro npoby Marepuana unm OgHy U3 KOHUEBBIX NPos 3aroToBku ans mydT AnNUHON He 60-
nee 3 M nogBepratwT XMMUYECKOMY aHanuay.

MokasaTenu CBOMCTB Marepuarna npMBOAAT B NEPEYHE AaHHLIX MO CBOMCTBaM MaTtepuana, opma C.1.

MpumevaHne — HeobxoauMo y4uThiBaTL Npeaenbl aTrecTalMn COeANHEHUs, €Cnu B NpeAenax KOHKPETHOM
rPYnMbl MPOYHOCTN UCTIBITLIBAKOTCA TPYObl BLICOKOHA NPOYHOCTU. HeobxoANMO yUNTLIBATL BOSMOXHOE BIIUSTHUE @aHW30TPO-
MM MexaHUYeCcKUX CBONCTB UMK OCTaTOMHbIX HanpsikeHUi B xonoaHoaedopMUPOBaHHLIX Tpybax N3 KOppO3UOHHO-CTOWM-
kux cnnasoB (cM. MCO 13680). B Takux cny4asx UCnbITaHWe Ha 0CEeBOe PacTAXEHUE MOXET OKasaTbCs HEJOCTaTOMHbIM
AN NONHON XapaKTepUCTUKN TPyObI.

5.7 CBMHYMBaHUe U pa3BUHYUBAHNE

5.7.1 CyWHOCTb UCNbITAHUN

CBuWHYMBaHNE N Pa3BUHYMBAHUE COEAMHEHUSA, KaK U NPUMEHAEMAaN NPU UCNbITaHUK pe3bboBas cMaska,
[JOIMKHbI COOTBETCTBOBATL PEKOMEHAALMSAM MO dKCMIyaTauum Tpyo.

5.7.2 Cmaska, ucnonb3yemas npu CBUHYMBAHUMN

M3roToBuTENbL COEANMHEHUSA AOIMKEH YKa3aTb TUM U KONIMYECTBO (C A0NYCKaeMbIMU OTKITOHEHUAMM) CMa3-
KW, HQHOCMMOI Ha CoeAMHEeHUE, a TaKKe y4aCcTKu AN HAHECEHUSA CMas3Kkn. 3TU AaHHbIE A0MKHbI ObITb TAKUMU
Xe, KaK U UCrnonb3yemMble B NonesbiX ycnousax. [Ansa Bcex o6pasuos COeaUHEHUA A0MKHA UCNONb30BaTLCA
OfHa 1 Ta e cMmaska. PekoMeHOyeTCA ykasaTb MUMHMMArbHOE U MaKCUManbHOE KONUYECTBO CMAa3Kn B €4UHU-
Lax mMacchbl. M3roToBuTeNb AOMKEH Takke npeacTaBuTb hoTorpachumn U onucaHue Nopsaaka HaHECEeHUs cmas-
ku. Ha cotorpacusx 4OfmKHO ObITb MOKa3aHO COEAUHEHUE C MUHUMANBHBLIM U MaKCUMAaNbHbIM KONMYECTBOM
CMaskKM.

5.7.3 MOMeHTbI CBUHYUBAHUSA

MOMeHTbI CBMHYMBAHUSA, yKa3aHHble B pasjene 7, npeacrtasnaioT co0oW MakcuMmarnbHble MW MUHK-
MaribHble MOMEHTbI, PEKOMEHAYEeMble n3rotoputenem. B kayectse 60nbLLOrO 3aaaBaemMoro MOMeHTa Tpeby-
ercs He MeHee 95 % OT MakCMMarbHOr0 MOMEHTA, @ B Ka4eCTBE HU3KOro 3ag4aHHOro MOMeHTa Tpebyercs He
oonee 105 % OT MUHUMAaNbHOrO MOMeHTa. Ecnu hakTU4eCKuini MOMEHT CBUHYMBAHUA HAXOAUTCA 3a npeae-
naMu pekoMeHayeMoro MHTepsana, To COegMHEHUE AOMKHO ObiTb Pa3BUHYEHO U CHOBA CBUH4YEHO. U3roToBu-
Ternb A0IMKEH yKasaTb UHTEPBAar OKPYXHbIX CKOPOCTEN B 06/MUH NPU CBUHYMBAHUKN COeanHeHUs. Bce obpasubl
COEANHEHUS AOMKHbI GbITb CBUHYEHbI NPU OKPYXXHOW CKOPOCTU, COCTaBRAIoLWEN He MeHee 90 % OT peKOMEH-
AyeMOor MakcumarnbHOW CKOPOCTU BpaLleHusi B 06/MUH.

5.7.4 CBuHYuBaHUe

CBUHYMBaAHKUE BCEX COEAMHEHUI NPOM3BOAUTCA CrneayiowumM obpasomM, Npu4emM pesynbraTtbl 3anucbiBa-
toT B hopmy C.2 ANa perucrtpaumm CBUMHUMBAHUA U Pa3BUHYMBAHUSI 0OpasLoB.

Mepea kaxabiM CBUHYMBAHUEM HEOOXOAMMO TLUATENBHO OYUCTUTL W BbICYLUWTL 3NIEMEHTbLI COeAUHe-
HWA, B3BECUTL U 3aPErMcTpuMpoBaTb KONMMYECTBO CMAa3ku, HAHOCUMOM Ha KaXablii aneMeHT (HMNMernbHbIi U
pacTpyOHbIii). OTCNEXMBAIOT U PETMCTPUPYIOT MOMEHTbI CBUHYMBAHMWA U Pa3BUHYUBAHUSA HA rpaduke 3aBUCK-
MOCTW MOMEHTa OT Yncna ob6opoToB. PaspeLuaioLas cnocoGHOCTbL BpaLleHUst AomkHa BbiTb He meHee 0,001
obopoTa. B nonHbIi OTYET NO UCNLITAHUAM BKMOYAOT Takue rpacukn Ans Kaxaoro CBUHYMBAHKUA NO pasae-
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ny 7 n AnAa Kaxxgoro AOMNOMHUTENBHOIO CBUHYUBAHUSA, €Cn Heobxoaumo (cM. pasaen 8 u npunoxenue D). Ha
Kaxkgom rpachuke JomkHbI ObITb yka3aHbl HoMep 06pas3ua, HUNNENbLHOTo UNu pacTpybHOro anemMeHTa, Homep
CBUHYMBAHWSA, faTa, BPEMS U MIOObIE aHOMArbHbIE SBNEHUS.

OnsA CBMHYMBAHMA MCNONb3YIOT TAKUE Y& TPYOHbIE KIIOYM U NNALLKU, KaK U B NONEBbIX YCNOBUAX. CBUH-
YMBAHWE LOIMKHO NPOU3BOAUTLCA B BEPTUKANIbHOM MONOXeHUU. Mpu CBUHYMBAHUU MY(PTOBLIX COEAUHEHUI HE
J0onycKaeTca nnasaioLlee NonoxeHue Mydrbl, T.€. Kaxaas CTOpoHa My(pTbl JOIDKHA CBMHYUBATLCH OTAENBHO.
Bce oGopyaoBaHue AnsA CBUHYMBAHUA U, NO KPaWHEN Mepe, CBUHYMBAHUA OAHOI0 COEAMHEHUSA HEOOX0AMMO
cdhoTorpadmpoBath B NPOLIECCE CBMHUMBAHUSA. [pun KpenneHum pacTpyOHOro aneMeHTa HeobxoaMMO KOHTPO-
nupoBaTh YyCUNNE CXaTUSA, YTOObI HE AONYCTUTL MCKAKEHUA (DOPMbI ANEMEHTA C BHYTPEHHEN pe3b0oi.

Bo usbexxaHme noBpeXXaeHUst HUMNENbHbLIX SMEMEHTOB NMPU NPOBEAEHUM CBUHYUBAHUSA-PA3BUHYUBAHUS
[ONyCKaeTcsa yCTaHOBKA HA HECBMHUMBAEMBIN KOHELL aNeMeHTa CneumanbHOro npeaoxpaHuTens.

5.7.5 PasBuHuyuBaHue

Pa3BuHumBaHne o6pa3ua coeagMHEeHNs BbINOMHAIOT C MOMOLLIO TOTO e KIo4a U TeX Ke YCTPONCTB, KO-
TOpbIE UCMONBL30BANUCH NPU CBUHYMBAHUU, B COOTBETCTBUM C NPOLIEAYpPON, pa3paboTaHHOW U3rOTOBUTENEM.
Pesynbratbl peructpupytor B oopme C.2.

5.7.6 PeMOHT coeauHeHUA nocre passBUHYMBaAHUA

Mocne kaXkaoro pa3BUMHYMBAHMSA AONYCKAETCA PEMOHT HUMNMENbHbIX U PACTPYOHbIX 9NEMEHTOB C UCMONb-
30BaHNEM TONBKO TEX CPEACTB, KOTOPbIE PEKOMEHAOBAHbI M3rOTOBUTENEM COEAUHEHUS AN NMPUMEHEHUS B
noneBbIX ycrioBusx. Bce cnyyam peMoHTa g0mkHbl ObITh 3apErmcTpMpoBaHbl C ykazaHUeMm 3aTpar BpeMeHU Ha
pemoHT. Heobxoamnmo ykasatb B OTYETE BCE Clyyau 3aefaHusi n apyrue HecooTBeTcTBuA. OLeHKa 3aefaHus,
BKITIOYAIOLLIAA YETKOE ONUCaHME pasMepa U Npupoabl NOBPEXAEHUS, AOIPKHA ObITh BLIMONIHEHA B OKOHYATENb-
HOM oTyere. Heobxoaumo cchotorpacpmpoBaTtb y4acTku 3aefaHusl, yHacTku PeMOHTa, 3TU XKe y4acTKu nocne
CNEAYIOLEro pa3sBMHYMBAHUS U NMOCIE OKOHYATENLHOIO PA3BUHYUBAHMA U BKITIOUMTL (DOTOrpachum B OKOHYa-
TErbHbIA OTYET.

5.7.7 KOHTpPONnb CBUHYUBAHUSA COeAUHEHUA

Mocne kagoro passuHUMBaHUA 06pasLibl COeAUHEHMIA TLATenbHO ocMaTpuBaloT. OLEHUBAIOT U OTMe-
YaloT Ha AuarpaMMax 3aBUCMMOCTM MOMEHTA OT Yucrna o00poToB BCe HabniogaeMblie cryvyaum 3aeganus. Ha
3TUX XKe Anarpammax OTMEeYaloT BCe HapyLLUEeHMs NpoLecca CBMHUYMBAHUA (NPOCKanb3biBaHUe KOHUA TpyObl
unu MydThl B nnatukax TpyoHOro kniova, coon KOMNbIOTepa UM CKadku INEKTPUYECKOro CUrHana, He oTme-
YEHHbIE HA Anarpamme, U T. n.). B yncne gaHHbIX N0 reOMeTpu4eckum napamerpam coeguHenuna (popma C.3)
PErMCTPUPYIOT TaKkxke pesynkraThl KOHTPONA pasMmepos obpasua.

5.8 BbisiBneHue yTevyek npu BHyTPeHHEM AaBneHuun

5.8.1 CywlHOCTb UCNbITaHUN

TpeboBaHus Kk yTedkaMm MMEKT 0C060 BaXKHOE 3Ha4YeHWe ANA TexX COeAUHEHWI, KOTOPble A0MKHbI ObiTbh
HENPOHUL@EMbIMU 41 ra3a Unu XUAKON Cpeabl. [nsa CoeAuHEHWIt PasHOro TUNa HWXe NPUBEAEHbI ansrep-
HaTUBHbIE METOAbI BbISBNIEHUS yTedek. CoeanHeHns 06caaHbiX U HACOCHO-KOMNPECCOPHLIX TPY6 noaBepratoT
BO3ENCTBUIO BHYTPEHHETO AaBMieHWs U HAbnogaioT 3a UX NoBeAEHUEM NPU NOMOLLM CUCTEMbI BbISIBIIEHUS U
M3MepEeHUs BCEX yTeUeK COeaUHEHNS.

5.8.2 Cpenbl AnA co3gaHUA OaBreHUs

Bce ucnbiTaHust BHYTpeHHUM aaeneHuem coeguHenun CAL I, 1l m IV, nposoaumble no obnactu uc-
nblTaTenbHbIX HArpPy30K, A0MKHbI OCYLLIECTBIATLCA C UCNONb30BAHMEM CyxOro a3ota. Mo BbiGopy nioboi u3s
CTOPOH, Y4aCTBYIOLLMX B UCMbITAHUSIX, K a30TY MOXHO A00aBnsATb 5 % renus B kadyectee rasa-uHaukaropa. Bece
UCMbITAHWA BHYTPEHHUM AaBneHnem coeanHeHnii CAL |, npoBogumbie No 06nacTu ucnbiTaTeNbHbIX HArpy3oK,
OOIMKHbI OCYLLECTBNATLCA C UCMONMb30BAHUEM XUAKOW Cpeabl, HE coagepxallen TBepablX BKIOYEHUR, UNU
CyXO0ro a3oTa, kak 3TO COrfacoBaHO B NMpOrpaMMe MCMbITaHui. Bce ucnbiTaHust Npyu npeaenbHbIX Harpyskax,
Hanpumep NnaHoBbIe UCMbITAHUS A0 Pa3pyLUEeHUA, AOSKHBI NPOBOAUTLCA C UCMOMb30BAHMEM XNAKON Cpeabl
B Ka4yecTBe CpefCTBa ANsi CO3AaHUs AaBreHNs, €Cnu B NporpaMMe UCNbITaHWI He yKa3aHo MHOe.

5.8.3 be3onacHOCTb UCNbITAHUA

Insa obecneyeHns 6e30NacCHOCTM UCTbITAHMS Fra3oM NMoA AaBreHWeM NPOBOASAT C YCTAHOBIIEHHON B 00-
pasue coeMHeHus BorBaHkol-HanonHutenem. Marepnan 6oneaHku He AOSkeH ObiTb NOPUCTLIM U HE AON-
>KeH ObICTPO BbIAENSATH COAEPXKALLYIOCSA B HEM pabodyto cpeay, YToObl He MeLaTb UHTepnpeTauun pesynsra-
TOB uCnbITaHusA. Pazmepbl 60nBaHKK AOMKHbI ObiTb TAKUMU, YTOBbI CYLLECTBEHHO YMEHbLUWTL BHYTPEHHUMA
06beM coeiMHEHUS, HO He NMPUBOAUTDL K MEXaHUYECKOMY B3auMoaencTemMio ¢ 06pasLom npu ero gecpopmarium
B XOZl€ MUCMbITaHMS (CM. pucyHok 8 B 5.10.2). BonBaHKky He0BX0AUMO OTLEHTPUMPOBATb TaK, YTOObI UCKNIOYUTb
ee KOHTaKT ¢ 06pa3sLioM COeMHEHNS B NPOLIECCE UCTIBITAHUS.
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5.9 YcTpoiicTBa NSl BbiSAB/IEHWUS yTeuek Npu UCMbITaHUW BHYTPEHHWUM [aBneHUeM

5.9.1 BapuaHTbl yCcTpoOlicTB

O6pasel, UCNbITbIBAEMOr0 COeMHEHNA OCHALL AT, No KpaiHel mepe, OAHUM U3 CneaylLWwnx yCTpoicTs
ONA BblABNEHUA yTedekK npu UcnbiTaHWMM BHYTPEHHUM AaB/1E€HUEM. Ecnn ucnbiTaHuA npoBoAATCA Npu nNoBbl-
LEeHHOW TemnepaType, TO MaTepuasbl yCTPOWCTBA AO/MKHbI ObiTb NMPUMEHUMbI A1 UCNOMb30BaHUA MPU TEM-
nepartypax Bbllle TemnepaTypbl UCMNbITAHUA.

5.9.2 YCTPOWCTBO C yNIOTHUTENbHBLIMW KONMbLaMn (PUCYHOK 2)

1— meTannuyeckuii onaHel; 2 — WNWNbKa; 3 — MPYXWHbI, 4 — ravika; 5 — MydiTa; 6 — HUNNENbHbIA 3NeMeHT; 7 — TMOKWUIA LNaHr;
8 — YNNOTHUTENBHOE KO/MbLO; 9 — MNiockasi Npoknagka

PUCYHOK 2 — YCTpPOIICTBO, yCTaHaBNMBAeMOe Ha pacTpy6HbIii 31eMeHT, A5 BbiSBIEHUs yTeuek
NpW UCNbITAHUN BHYTPEHHUM AaBfIEHNEM

YCTPOWCTBO COCTOUT M3 YNIOTHUTENBHOTO KO/bLA, NPUXMMAaEeMOro K Topuy, WM Hapy>XHOI NMOBEPXHOCTU
pacTpy6GHOro afieMeHTa nNpy NOMOLLM haHua, MMEKLWEro He MeHee YeTbipex CKBO3HbIX OTBEPCTUIA NoA WNUb-
KW, KOTOPbIMU haiaHLbl MIOTHO MPVXXMMAOTCS K TOPLY pacTpybHOro anemeHTa. YNnoTHeHWe mMexay diaHuem
N HUNNEeNIbHbIM 3/1IEMEHTOM CO34alT C NOMOLWbIO OTAE/IbHOIO NPUXUMHOIO YN/IOTHUTENBbHOTO KOJibLaA.

5.9.3 YCTpoiicTBO C TMOGKMM LWAHTOM (PUCYHOK 3)

1— rubKoe ynnoTHeHWe; 2 — XOMyTbl 415 WAHra; 3 — MeTanndeckast Tpy6ka Wam rmbkuid WwnaHr (Mpy ucnbitaHusx cepum C — 13
TennocToiikoro Matepuana); 4 — repmMeTusMpytoLLmii Matepuas; 5 — HeGobLUO 3a30p /151 NOBbILLEHUS YyBCTBUTE/IbHOCTU BbISIBNIEHUS!
yTeuek

PWUCYHOK 3 — YCTPOIACTBO C TMGKUM YN/IOTHEHWEM A/151 BbISIBIEHNUA yTeuek
npy UCMbITAHUN BHYTPEHHUM AaBfIEHNEM

YCTpOWCTBO C rMBKMM LUSTAaHTOM-/IOBYLIKO U3 MaTepuana Tuna CUIMKOH yCTaHaBAMBAIOT K TOpUy pac-
TPyOGHOro 3neMeHTa. 3a30pbl MEXAY HapyXHOW MOBEPXHOCTbIO HUMNENBHOTO U PacTPyOGHOro 3/1EMEHTOB U
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YCTPONCTBOM 3aNONIHAT repMeTUIMpyloWmnum maTtepuanom. ONs KPenseHus WaaHra Ha HapyXHOW noBepx-
HOCTW HUMMNE/SIbHOTro 3N1eMeHTa U pacTpybHOM 3/leMeHTe UCNOoNb3YT NaHubl. Mexay hnaHuem U HapyXHOW
NOBEPXHOCTbI 3/1€eMEHTOB BBOAAT TPybOKYy ANSA 0TBOAA yTeuek rasa, Takke ynjoTHAEMYI repmMeTU3NpyLLnm
Marepuanom.

5.9.4 YcTpoicTBO, BCTpansaemMoe B pacTpy6Hblii 3neMeHT (PUCYHOK 4)

1— oTBepCTHE C Pe3b6GOBbLIM LLITYLIEPOM Ha yUacTke MydTbl, COOTBETCTBYHOLLIEM COENY Pe3bObl TPYObI, 2 — repMeTU3VpYHOLLMIA MaTepuart;
3 — MBKWIA WnaHr

PrcyHok 4 — YCTpOICTBO C OTBEPCTMEM B pacTpyGHOM 3/1eMEHTE 4151 BbISIB/IEHUS] yTeuek
npy NCNbITAHUN BHYTPEHHUM [aBneHueM

OnAa BbiIxofa yTeuyek rasa Ha yyacTke B6/1M3M Topua pacTpybHOro anemeHTta, cooTBeTcTBylowem cbery
pe3b6bl HUMMNENbLHOTO 3/1eMEHTa, CBEPAAT CKBO3HOE pajuanbHOe OTBepcTMe. B oTBepcTMM HapesawT pe3bby
1N BBEPTbIBAOT B HEro WTyLep ¢ TMGKMM WnaHrom. Topew pacTpy6HOro afileMeHTa YNnoTHAT BO M3bexaHue
HEKOHTPONMPYeMOli yTeukn rasa.

CBUHYMBaAHWe obpa3ua coeMHEHNs NPOBOAAT CNeAylLWNM 06pa3om:

a) nepej CBUHYMBAHMEM COEUHEHWUS CBepNAT OTBEpPCTUSA, Hape3alwT B HUX pe3bby ¥ yaanswT 3ay-
CeHUbl;

b) CBUHYUBAIOT COEANHEHNE;

C) B CBepJieHble OTBEPCTUS BBUHUMBAIKOT WTYLEPbl C UCNOb30BAHMEM FrepMeTU3upyloLLero matepuana,
Hanpumep PTFE;

d) ounwalT TOpLUbl pacTpybHOro afemMeHTa M YNAOTHAKT UX NPU MOMOLLM CUIMKOHOBOTO WAW APYroro
repmeTnsMpylolWwero matepuana;

e) falT repmeTusMpylolemMy matepuany satsepaeTsb.

5.9.5 VicnbiTaHue yCTPOMNCTB AN1S BbISABJIEHUSA yTeuek NPy BHYTPEHHEM AaBleHuu

YcTpoiicTBa UCNbITbIBAOT Cefylow M obpasom:

a) NpoBePSAIT repMeTU3NPYOWNin MaTtepman u WTyLep Ha yTeuku, AN Yero NPpUCcoeuHSAIT WAaHr K uc-
TOYHMKY BO3jyxa wunu asoTa, co3gawuwemy gasneHne ot 0,007 go 0,014 MMa. MepekpbiBalOT NOABOA rasa u
HabnwoaalwT N0 MaHOMeTpy 3a najgeHueMm AaBneHus;

b) ecnn Heo6xo04MMO, MCNPaBASAIT UAN TEPMETU3NPYIOT YCTPONCTBO;

C) Nnepnoguyeckn BbIBUHYMBAIOT WTyLEp, NpoYnLLaloT OTBEPCTNE M BO3OOHOBASAIOT UCNbiTaHMe, Kak onu-
CaHo Bbllle;

d) no cornacoBaHunio OTBEPCTUA MOTYT OblTb BbIMOJSIHEHbLI C YN/IOTHEHUEM MeTas-meTas.

5.9.6 YyBCTBUTENILHOCTb CUCTEMbI BbIIBJIEHUSA YTEYEK NPU BHYTPEHHEM AaB/ieHUN

Cuctema HabnwogeHUa U U3MepeHusa yteyek Npu BHYTPEHHEM [aBfieHUU [OJKHa obnajaTb YyBCTBU-
TEeNbHOCTbIO K yTeuykam He xyxe 0,9 cm33a 15 MWH NpM UCMNONb30BAHUM AN U3MEPEHUS rpajyMpoBaHHOro
umnuHgpa c yeHoit genennsa 0,1 cm3 unm He xyxe 0,0001 cm3/c npu cTaHAAPTHbIX YCAOBUAX N3MEPEHNA raso-
BbIM XpomaTtorpadom WanM CnekTpomeTpuyeckolii cuctemoir. MNpu ncnonb3oBaHUM B KayecTBe rasa-wHANKaTo-
pa renusa cuctema M3MepeHusa ¢ rpajympoBaHHbIM LUMINHAPOM fOMKHA o6nafaTb CNOCOGHOCTLIO yNaBnnBaTb
BblJeNAWMNACSA ras Ana onpejeseHns COAepXaHWa Tenna C Lefbilo NPOBEpPKM HeobXxoAMMoCTu yyeTa WUau
oTKasa OT yyeTa yTeuek.

Mpn ncnonb3oBaHUM rpagympoBaHHoOro UMAnHApa Heo6xo4UmMo NpeaycMoTpeTb KOMMNeHcaluno n3meHe-
HWIi 6apoMeTpUYeCcKOro AaBJfieHUsA, KOTOpble MOryT OKasblBaTb B/IMSHWE Ha YYBCTBUTENIbHOCTb K yTeukaMm. Pe-
KOMeHAyeTCca nepef HavyasoM UCMbITAHUA HACTPOUTb OTAENbHbIV rpajynpoBaHHbI LUAUHAP (CM. PUCYHOK 5),
UMUTUPYIOLWNIA YCTPONCTBO ANA BbiiBAEHMA yTeuyek. Bo Bpemsa aHanusa 3TOT UMUTALUOHHBLIA LUAUHAP WC-
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nonb3yeTcsl ANA YCTaHOB/IEHUS HANMMUusl yTeuyek B COEAVHEHWN WU TOrO, BbI3BAHO /I U3MEHEHUE U3MEHe-
HMeM 6apomMeTpuyeckoro fasfieHus. OTAENbHbIN UMUTALMOHHBLIA TPaAyMpoBaHHbIA LUAUHAP AO/KEH CO-
AepXaTb ra3oBblii 06beM, coBnajamluii ¢ ra3oBbIM 06LEMOM B NEPEBEPHYTOM TPasyMpoBaHHOM UWIMHAPEe
UCMbITEIBAEMbIX COEAUHEHNA.

1— rubKwiA LWnaHr; 2 — cocyf, C BOAOM; 3 — rpajyvpoBaHHble UMHAPLI, 4 — TennocTolikas Tpy6ka; 5— ycTpoiicTBO A/1s1 BbISIBNEHUSI
yTeuek; 6 — VMUTALMOHHbIV TPasyMpOBaHHbIA LIMIMHAP TOTO e pasMepa U CTOM e BbICOTOM Haf YPOBHEM BOAbI, UTO U LMAMHAPbLI 3

PucyHok 5 — Cuctema AN BbisIBNIEHUA yTeYeK Npu BHYTPEHHEM [AaB/ieHUN NY3blPbKOBbIM METOL0M

MHAnKaTopbl yTeyek MOXHO OLEeHUBaTb B OTHOLWEHUW UCTOYHMKA YTEUKM, eC/IM UMEITCA OCHOBaHWUSA no-
fo3peBaTb, YTO yTeyka NPoUCXOAUT He OT UCMbITEIBAEMOro coeAnHeHusa. AnA nNpoBepkn Toro, NPOUCXOLAT Nn
ny3bipbky OT Cpefbl NoA AaBfeHMeM, a He OT Aerasauun pe3b60BO/ CMasku UAW OT TEMIOBOrO paclivpeHus
coefVHEeHNs nan ucnbiTatenlbHOro 060pyA0BaHUSA, MOXHO MCNONb30BaTh AaTUMK, KAaIMOPOBaHHbI Ha ynaBaun-
BaHue renms. OueHka MCTOUYHMUKA YTeUKM A0/HKHA ObiTb OCHOBaHa Ha TwaTe/libHOM aHanuse rasa yteuku. Ecnm
yTeuka Bbl3BaHa He COefMHEHWEM, a KakMM-TO APYTUM WUCTOYHMKOM, Hanpumep TOpLEBbIMMW 3arnylwkamu, To
Heo6X0A4MMO YCTpPaHUTb ee U NPOAO/IXUTL UCMbiTaHMe. Heob6xoAMMO 3aperucTtpupoBaTb BCe MOCTOPOHHUE
YTEUKM M UX UCTOYHUKM (WTyuep ANA 0TBOAA yTeuyek, kpaH U T. n.). B oTyueTe Heo6XxoAnMO ykasaTb BCce UHAMKA-
TOpbl yTeuek 1 NoApo6HO 06BACHUTL NPUUMHY, MO KOTOPON yTeuka He NPUHMMAaeTCs BO BHUMAHMeE.

5.9.7 MNy3blpbKOBbIl/i MeTOA BbISAIB/EHUS yTeUYeK NPU BHYTPEHHEM LaB/ieHUN

5.9.7.1 CyuwHocTb meToga

Cuctema BbISIB/IEHUS yTeveK Ny3blpbKOBbIM METOA0M M306paxeHa Ha pucyHke 5. Cuctema OCHoBaHa Ha
ynaBfvMBaHWW BCEro rasa, BblAENAOLLErocs U3 COeAUHEHUS, N ero NoMeLeHns B cocys ANA U3MepeHus 06b-
ema. OCHOBHble KOMMNOHEHTbI CUCTEMbI:

a) CpefiCTBO ANA yNaB/MBaHMA rasa Tuna paHee ONWcaHHbIX YCTPONCTB AJ15 BbIAB/EHUS yTeuek;

b) Tpy6Ka nnn rubkKnin WnaHr Ans cCoeguHEHNs OBYLLKN C ra3ocbopHUKOM;

C) ra3oc6opHUK, BKAKOYaKLWMWiA Npo3payHbllii rpagympoBaHHbIi LUAMHAP C LEeHOW AeneHns He 6onblie
0,1 cm3, HanosHeHHbI BoAoW. MMbkas Tpy6ka BbiBeAeHa B OTKPbITOE NPOCTPAHCTBO B BEPXHEN YacTu LUIUH-
apa. HuxHiolo vactb unnanHgpa v Tpy6bKy morpyxatT B cOocyA C BOAOW M nepeBopaymBaloT (CM. PUCYHOK 5).
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YTeuka BuMAHA B BMAE Ny3blpbkKOB, NOAHMMAWUXCA B uunmHape. O6beM rasa u3 nys3bipbkoB W3MepPAT No
wKane uunuHapa.

5.9.7.2 TlpoBepka cUCTeMbl A1 BbIIB/IEHUA yTeyek Ny3blPpbKOBbIM METOLOM

Mepepn HayanoM BbIMO/THEHWUS NPOrpaMMbl UCNbITAHUA COEANHEHUA HEOBXOAMMO NPOBEPUTL CUCTEMY Ha
CO6CTBEHHbIE yTEYKN U OLEeHUTb ee YYBCTBUTE/IbHOCTb.

a) lna npoBepkn cucTembl NpuknagbiBalT faBneHne Bo3gyxa uaum asota ot 0,007 go 0,014 MMa. Mo-
cne ctabunusauny gasneHns nepekpbiBalT MNOABOA rasa W B TedeHWe 2 MUH HabnwaawT 3a jaB/ieHneM no
MaHomeTpy. Jllo6oe nageHue faBfieHWsA yKasblBaeT Ha Haluuyue yTeyek U3 CUCTEMbl, KOTOpble Heo6xo4nmMo
BbIABUTb U yCTpaHuUTb. Mpoueaypy NOBTOPAKT A0 Tex Nop, noka gas/fieHUe rasa He cTaHeT CTabuNbHbIM B
TeyeHune no KpaliHel mMepe 2 MUH.

b) ShhekTMBHOCTb CUCTEMbI OLEHMBAKT, NOABOAS K HEl BO3AYX M n3Mepas npupoct o6bema BO3gyxa
B KaXAoM uunuHape. Bosgyx nogsoaaTt nopumamu no 1 cm3, no kpainHeil mepe, go o6bema 10 cm3. Onpepge-
NAT cpefHee OTHOWeEHWEe NOABOAMMOrO U OTBOAMMOrO BO3Ayxa Ha rpaduke (CM. pucyHok 6). Heob6xogumo
3apermcTpupoBaTb HayasibHblli 06bEM MOABOAMMOrO BO3AyXa, HYXHbl ANA TOro, YTo6bl BO3AYX Hauyan cka-
nAnBaTbCA B rpajlyMpoBaHHOM LUIMHAPE, HO 3TOT 06bEM He BAUAET Ha pacyeTHY 3P PEeKTUBHOCTb M NO3TO-
My He yyuTbiBaeTca. D(p(PeKTMBHOCTb A0/HDKHA COCTaBNATb He MeHee 70 %, M ecnn OHa HWXe, TO Heobxoau-
MO M3MEHWUTb KOHMUrypauuo CUCTEMbl U TEM CaMblM NOBbLICUTb YYyBCTBUTENbHOCTb. HaliileHHbIl noka3aTenb
3(pheKTUBHOCTN MCNONb3YeTCA ANA KOpPEeKuUn BCcex HabnwgaemblX yTeyek n uXx 06 beM0B Npu UCnbiTaHUn “
paccunTbiBaeTcs no popmyne

”’ ©
Hac .
'lids’
rae gac — daktmyeckas yTteuyka, ykasbiBaemas B OTHeTe;

q0 — Habnogaemas yTeuka;

'lids — 3PP eKTUBHOCTb CUCTEMBI.

3
O6beM OTBOAMMOIO BO3AyXa, CM

1— anemeHT coeguHenuns A,2 — aneMeHT coeguHenuns B
PucyHok 6 — lMpumep rpadivka 415t OLeHKM YyBCTBUTENIbHOCTU CUCTEMbI BbISIB/IEHNS yTEYEK

5.9.7.3 Hayvano ucnbitaHusA

Mepen Havyanom wcnbiTaHUS coefunHeHWa B 06nacTU MCNbiTaTeNbHbIX HArpy3ok NpoBOAAT npeaBapu-
TEeNbHYI 3apagKy KaxAoW cUCTeMbl BbISABIEHUS yTeuyek, BAyBas BO3AyX BO6/AM3M pacTpybHOro anemeHTa Ao
nossneHnsa HebONbWOro KoaMyecTBa BO3AyXa B rpajyumpoBaHHOM LuAuMHApe. Pernctpupytot 370T o6bem B
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KauyecTBe Hayas/lbHOro KosimyecTBa rasa, KoTopoe 6yfeT BbluMTaTbCA U3 TOTO KO/IMYeCcTBa rasa, KOTopoe Hako-
nuTCA B LUAUHAPE B XOf4e UCMblITaHUA. DTOT HavasbHblli 06bEM BO3fyXa [O/KEH ObITb JOCTATOUYHLIM, YTOObI
NOHU3WUTb YPOBEHb BOAbLI B LUIVHAPE A0 Ha4vana lWKanbl nepep UcnbiTaHUeM.

5.9.8 W3mepeHue yTeyek Npu BHYTPEHHEM [aB/IEHUN FefIMeBbIM MaccC-CNeKTPOMeTPOM

5.9.8.1 CyuwHocTb MeToga

Cuctema M3MepeHusa yTeyek faHHbIM MeTo40M (PUCYHOK 7) BKOYaeT:

a) NOBYLUKY AN rasa;

b) TPY6KY vAn rmbkuii Wnanr 4na coefuHeHnsa NOBYLLKW C IMHWEN nojaydn rasa-HocuTens;

C) IMHUIO NOJAYM YNCTOro as3oTa B KaYecTBE rasa-HoOCUTEeNsA, COeIMHEHHYIO C MAcC-CNeKTPOMeTPOM;

d) renvesblit Macc-cnekTpoMeTp, B KOTOPOM, Kak NpaBuio, UCNOoMb3yeTCAa MeTo[ U3MepeHnus yTeyek Bca-

CbiBaHMEM, 4TO TpebyeT o6ecneueHns NpPaBU/IbHON PaboTbl BCACbIiBAOWEro ycTpoiicTBa Npu atMocepHom
LaBNeHnn.

2

1— WCTOYHWK BHYTPEHHEr0 AaBneHns; 2 — nepekyaTesnis 0T6opa; 3 — YCTPOWCTBO perMcTpauuy AaHHbIX; 4 — Macc-CnekTpomeTp;
5 — perynatopbl nogaun rasa-Hocutensi; 6 — obpasel, (B AaHHOM cnyyae — age MydhTbl U 4 coegnHenns 1S, 2S, 3S n 4S)

PUCYHOK 7 — M3MepeHue yTedek npy noMouiu refimeBoro macc-crnekrpomMerpa

5.9.8.2 TOYHOCTb CUCTEMBI

Cucrtema M3MepeHus yTeyek renesbiM MacC-CNeKTPOMeTPOM AO0JhkHa obecneumBaTb B CTaHOAPTHBIX
YCNOBUAX n3MepeHne cymmapHbix ytedek 0,0001 cm3/c nnm Huxe.

5.9.8.3 Kannbposka cmctembl

Bclo cuctemy Heob6xoaMMO OTKannbpoBaTh He pexe, YeM OAMH pa3 B rof, N0 pekomMmeHaaumaMm U3roToBum-
Tensa o6opyAoBaHUsa C UCNONb30BaHNEM CepTU(ULMPOBAHHOTO U KaNMGPOBAHHOIO MCTOYHMKA yTedek. Kanu-

6pOBaHHbIVI NCTOYHUK yTEUEK NCNOJ/Ib3YyEeTCA BMECTO UCNbITbiIBAEMOro 06pa3u,a coeanHeHuns, a BCe oCcTtal/ibHble
KOMMOHEHTbl CUCTEMbBI OO0JIXHbI 6bITb Ha MecTe.
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5.9.8.4 OpgHOBpeEMEHHOE N3MepeHMe yTeuek N3 HECKOJIbKNX 00pas3yoB coeMHEeHUN

[na ogHOBPEMEHHOIO MCMNbITaHUS HECKO/TbKMX 06pa3y0B COeANHEHNA NN COeQUHEHUIA MOXHO UCMOSb-
30BaTb KOJIEKTOP C nepekoyaTeneMm. Heobxoanmoe MUHMMaIbHOE BpeMs BCacblBaHUA 3aBUCUT OT 060py-
[OBaHWsA, 1 ero cnegyet onpeaenntb U NPOAEMOHCTPUPOBaTL Nepes HavyasioM UchbiTaHus. OT KaXaoh NMHUK
Heob6XxoAnMo oToéupaTb NPoby He pexe YeM OAVH pa3 B MUHYTY.

5.9.8.5 lNpoBepka cucrtemsl

Mepepn KaxabiM MUCMbITAaHMEM NPOAYBAKT CUCTEMY a30TOM WM CMEChIO a3oTa C refinem 1 3atem npose-
psOT, BCacbiBas ras yepes /IMHUI0 B cOope 1 /IoBYLUKY. MpoBepsAIoT npaBu/ibHOE CoAepXaHue reams B CMecw,
4yTO6bl YOEeAUTbCHA B OTCYTCTBMM 3aCOPOB B JINHUW.

5.10 BbisiBNeHMe yTeyek Npun BHELWHEM faBJ/ieHUn

5.10.1 CywHoOCTb MeTo4a

CoegunHeHns obcafHbIX M HACOCHO-KOMMPECCOPHbIX TPY6 noaBepraroT BO3A4EeNCTBUIO BHELLHEro AaBrie-
HWS B CUCTEMe, CMOCOGHOW BbISIBUTb BO3HMKAOLLME NPy 3TOM yTeukn. BbifiBieHWe Takux yTeyek cumtaercs
6osiee TPyAHON 3agadveli U NPOUCXOAUT MEHee TOYHO, YeM BbIsiB/ieHMEe yTeuyek Mpyv BHYTPEHHEM [aBfieHuN.
Bce uncnbiTaHMA Ha BbiABNEHWE yTeyek Npy BHELHEM [aB/ieHUN MPOBOAATCA C WUCMO/b30BaHWEM MPecHOWn
BOAbl. [py 3TOM HEO6XO0AUMO 3aperucTpupoBaTh BCE BbITECHEHHbIE 060BbEMbI BOAbI.

5.10.2 Be3onacHOCTb UCNbITaHUA

Ecnu ucnbiTaHne Ha BbiB/IEHWE YTeYeK Npu BHELWHEM aB/IeHNM OCYLLLEeCTBNAETCA B COYEeTaHUN C UCMbI-
TaHMeM Ha BbIfiB/IEHWE yTeyeK Npu BHYTPEHHEM [aB/ieHnun, To B o6pasel, He06X04UMO NMOMECTUTL 60/IBaHKY-
HanosHUTe b, Kak onucaHo B 5.8.3 (CM. pUCYHOK 8).

| — oTBepcTue Kk NnpeobpasoBaTesnio AaBAeHUs ANA UCNbITAHUS BHYTPEHHUM AaB/EHWEM rasa, 4N BbISIBIEHWS yTeuyek Npu UchbITaHUu
BHELWHWM [aBfIEHWEM U ANS NOABOAA BO3JyXa C Lefiblo yAasieHUs BoAbl NMOC/AE WCMNbITAHUA BHEWHWM [aB/IEHNEM; 2 — Kamepa A/ CO3-
[aHnNs BHELWHEro AaB/fieHNs; 3 — OTBepCTUE C TMBKUM LWIMAHTOM AN BbISSBEHUSA yTeUYeK NpU WCNbITAHUW BHYTPEHHUM JaB/fieHUEM WU K
npeo6pa3oBaTeso AaB/IEHWS NMPU UCMbITAHWM BHEWHUM JaB/ieHWEM; 4 — ucnbiTbiBaemas Tpyb6a; 5 — 3arnylwka ¢ BEpXHUM OTBEPCTUEM,
cM. nosuuyuw 1,6 — 6GonBaHKa-HanoNHUTENb ANA YMEHbWEHWS BHYTpeHHero o6bema; 7 — WCNbITyemMoe coefjjuHeHue; 8 — 3arnywka
C HWXHUM OTBepcTMeM, CM. nosuumi 11\ 9 — kamepa, 3anosHeHHas Bofoi; 10 — oTBepcTue AN NoABoAa AaB/ieHWS BOAbl B Kamepy;
Il — oTBepcTue ANs nojsBoja AaBfieHWsA rasa, A1 HaNONHEHWs BOAOW MPM MCNbITAHWM BHEWHWUM fAaBfieHWeM, CcnuBa BOAbl Nocne uc-
NbiTAHWS BHEWHUM AaBneHuem; 12 — rubKuii WNaHr K cCUCTeMe U3MEepeHus yTedek, CM. NO3NLUIO 8 HA pucyHke 9

PucyHok 8 — lMpumep ycTaHOBKM 4N1A UCNbITaHWi cepum A
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1— BeHTUNb nepef 601bWNM FPaAyNnPOBaHHBIM UNANHAPOM; 2 — BEHTUb Nepef He60NblWKM rpajynpoBaHHbIM LUANHAPOM; 3 — 60/b-

WOM OTKPbITbI CBEPXY rpagympoBaHHbili uuanHap Ha 100—200 cm3; 4 — Heb60NbLWON OTKPbLITHIA CBEPXY rpafyvpoBaHHbIN LUANHAP

npMMeEpPHO Ha 25 cm3 c ueHoil geneHus 0,1 cm3; 5 — ypoBeHb BOAbl; 6 — noAkpaweHHas Boga; 7 — peryaupyemsblii gepxartenb, no-

3BONIAOWMI B Hayane Kaxporo nepuoja BblAepXKUW pasMecTUTb AHO LWAMHAPA Ha YpOBHe, cooTBeTcTBywuw,em oT 100 go 200 cm3;

8 — rubKuWiA WNaHr, CoOefNHEHHbI C BEPXHEN 4acTbl KaMepbl NpU UCMbITAHWW BHYTPEHHUM AaB/ieHMEeM rasa U ¢ BEPXHUM OTBEpPCTUMEM

OAHOW M3 TOpLUEBbIX 3arnywek npu UCNbITAHUN BHEWHWUM AaBrneHnem; 9 — rmbkuii WnaHr K 60AbWoMy UnanHapy; 10 — rmbkuin WwnaHr K
He6OoNbLWOMY LUANHAPY

PucyHok 9 — lMpumMep cucTtemMbl M3MEpPeEHNs yTeyek Npyu UCNbITAHUAX cepuun A

5.10.3 TopueBble 3arnywKn ¢ OTBEPCTUAMU

VcnbiTeiBaeMblii o6pasel, coeguHeHus © TopueBble 3arnylku AO/IKHbI MMeTb OTBEpCTUs AN 3anon-
HeHua o6pasua BOAOW, OCHALLEeHHble LTylepamMmu BbICOKOrO AaBfieHUs, CNOCO6HbIMU yaepXaTb BHYTpPeHHee
AaBneHue npu NpoBefeHUM Takoro ucnbiTaHumsa. O6bIYHO TpebylwTca ABa OTBEpPCTUS — OAHO ANS noasoja
BOAbl W BTOpOe ANA 0TBOAA BO3A4yXa, PacnofioXeHHble Ha MPOTUBOMNOJIOXKHbLIX KOHLAaX WUCMbITbiIBAEMOro 06-
pa3ua coeauHeHusa. OTBepcTue ANA 0OTBOAA BO34yXa [AO/DKHO ObliTb pacnosiokeHo Takum ob6pa3om, 4YTOObI
MOXHO 6bI/1I0 MOSIHOCTbIO YAaNnTh BO34YX U3 coeanHeHns. OTBEpCTUA A0/DKHbI BblTb pacnosioXeHbl Tak, YTo-
6bl MOXHO 6bl/10 NOMHOCTbLIO YAANUTb U3 COeAMHEHWS BOAYy nepej falbHEeNWum UCNbITAHUEM BHYTPEHHUM
JaBneHueM rasa.

5.10.4 YcTaHOBKa ANs ucnbiTaHnii cepun A

Mpumep Takoli yCTaHOBKM MpuBefeH Ha pucyHke 8. B xoge ucnbiTaHuii 3TON cepun BHYTpeHHee AaB-
JleHne HecKO/IbKO pa3 MeHSieTCA Ha BHelHee M HaobopoT. [N cokpalweHus NpoAO/HKUTENbHOCTU UCMbITa-
HUA BCK CEPUKD UCMbITAHWA MOXHO BbIMO/IHATb, HE CHMMAasA KaMepy 418 CcO3[4aHWsA BHELWHEro gaBneHus. dta
BHELWHASA KaMepa MOXeT 6blTb UCNOJ/Ib30BaHa B KA4eCTBe 4YacTh CUCTEMbl BbISB/IEHUS YyTeUeK NPU BHYTPEHHEM
haBneHuu, ecnn cobnogeHsl cnegywwmne TpeboBaHnA:

a) YYBCTBUTE/IbHOCTb BbIIBIEHUSA YTeuek Ao/MKHa cocTaBniATbe 0,001 cm3/c, ogHako abcoNoTHAA 4EMOH-
cTpauus MOXeT oKa3aTbCA HEBO3MOXHOI;
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b) Hapy>Hasi kKamepa 1 rTMBKUi WNaHr AOMXKHbI ObITb HANOMHEHLI BOAOW;

C) ANS NPOBEPKU BO3MOXKHbIX YT€YEK NPOBOAAT AONONHUTENbHbIE UCNLITAHUA C LIENbIO NMOATBEPKAEHUA
WHTEHCUBHOCTU U MCTOYHMKA YTEYEK.

5.10.5 BoisiBneHue yreyek U ux u3MepeHue no ypoBHio BOAbI

NS ucnbITaHUsA Ha BbISIBNEHME yTe4eK NpU BHYTPEHHEM AaBNEHUM 3aNONHAIT BOAOW rMOKui wnanr 12
(cM. pucyHok 8) BBepXy Kamepbl U MPUCOEANHSIOT €0 K CUCTEME U3MEPEHUS yTedeK (CM. PUCYHOK 9).

NS ucnbITaHWsl Ha BbISIBNEHME YTEYEK NpU BHELUHEM AABNEHWM 3anOMHAIOT BOJOW BHYTPEHHEe npo-
CTpaHcTBO 06pas3ua coeauHeHust Yepes rmbkuii nar 1 (CM. pucyHoK 8) U NPUCOEMNHSIIOT ero K CUCTEME U3-
MepeHUst ytedek (CM. pUCYHOK 9).

Mpu “cnbITaHUM Ha BbISIBNIEHWE YTEYEK NPW BHELUHEM [ABIIEHUM UCTLITLIBAEMOE COEANHEHNE U YacTb
TpyObl Mo 06€e CTOPOHbI OT HEFO OXBA4EHbI KAMEPO 2. YCTAHOBMEHO, YTO NPU NPOBEAEHUU 3TOTO UCTLITAHUA
HEMeANEHHO MOCMe NMPUNOXEHWUSI NOMHOIO AaBMNeHUs U OCEBOW HArpy3ku MOXET UMETb MECTO BbITECHEHMWe
3HauuTenbHoro o6bema Boabl (Bonblie 0,9 cm® 3a 15 MuH). [pyU 3TOM UHTEHCMBHOCTb BbITECHEHUSI BOAbI
0BObI4HO MOCTENEHHO yMeHbLuaeTcs. MoaToMy HEOOX0AMM CTAabMNMU3ALMOHHBIA Nepuoa nepea Ha4anoM Bbl-
nepxku nog aasnennem no NCO. C yyeTom 31Ol 0COBEHHOCTU UCTILITAHUE HA BbISBNEHNE YTeYEK NPU BHELL-
HeM AaBreHun NPoBOAMTCS Crieayowmm obpa3om:

a) NpUKNaabIiBaloT NOMIHOE BHELUHEee UCMNbITaTeNnbHOe AABMEHUME U 3aKPbIBAIOT BEHTUNM HA HANOPHOW
JIMHUN OT HacoCa;

b) nocne 3akpbITUS BEHTUIEN MOXET OKa3aTbCA HeobxoauMbIM HeOONbLIOE NPEBLILLIEHNE AABMEHUS,
Y106l NOgAEPXKaTL TPEOYEMOE AaBMNEHME;

C) BCKOpe Mnocrie 3aKpbITUA BEHTUNEN (B TEHeHUEe NPUMEPHO 2 MUH) HAYMHAIOT PErUCTPUPOBATL Harpys-
KW, AaBneHue n o6Lem yTedKu;

d) npogomKaloT perucTpUpoBaTh Harpy3ku, AaBneHue U 00bLEM YTEUKU C MHTEPBanoM 5 MuH;

€) OLIEHUBAIOT TEHAEHLIMIO UBMEHEHUS 0Obema yTeuek. CHUKeHUe obbema yTeuek cCuuTaeTcs Hopmanb-
HbIM SIBMIEHWMEM W YKa3blBAET HA OTCYTCTBUE yTeYek U3 coeauHeHusi. MocTosiHHbIE yTeukn ob6bemoM Gonee
0,9 cm3 3a 15 MUH MnKM pacTyLme 06bEMbI YTEYKN YKA3bIBAIOT HA BOSMOXHYIO YTEUKY U3 COEAUHEHNUS;

f) npu cobnogeHun cnegyowmnx yCnoB1in CHUTAETCA, YTO BO BPEMS BbIAEPXKKN YTEUYKN U3 COeAUHEHUR
He UMeloT MecTa:

1) Npu BblAEPXKKE NPOAOIMKUTENBHOCTLIO 15 MUH:
- UMenu MecTo 4 NOCneA0BaTeNbHbIE BLIAEPXKKM MO 5 MUH;
- CymMMa yTeqek 3a NepBbie TPY BbIAEPXKKM M0 5 MUH U 3@ NOCNeAHNE TPU BbIAEPKKU N0 5 MUH, T. €.
33 [Be NOCNe0BaTENbHLIE BLIAEPKKN N0 15 MUH He npesbiwaeT 0,9 cm3;
- YTEYKM 38 BbIAEPXKKW N0 5 MUH HE UMEIOT TEHAEHLUU K YBENUYEHMIO;
2) npy BblaepXKKe NPOAOIPKUTENBHOCTbIO 60 MUH:
- umenu mMecto 13 nocnegoBaTenbHbIX BbliAEpXeK N0 5 MUH;
- CyMMa yTedek 3a nepBble 12 BbiAepXKEK N0 5 MUH 1 3a nocneaHne 12 BblgepXek no 5 MuH, T. e.
3a 1Be nocneaoBarenbHble BbiAepKkM No 60 MuH He npeebiwaeT 0,9 cM3 3a 15 MuH;
- YTEYKM 32 BbIAEPXKKM MO 5 MUH HE UMEIOT TEHAEHLIUMN K YBENUYEHMIO.

B Hauane ucnbiTaHUsi HA BbISIBNEHUE YTeYeK KaK OT BHYTPEHHETO, Tak U OT BHELWHEro AaBneHus, 60nb-
LION rpagyvmpoBaHHbIN LUNUHAP (CM. PUCYHOK 9) AOMMKeH ObITb 3aNONHEeH BOAON NPUMEPHO HanonosuHy. Me-
pea NpUNoXeHUeM U perynMpoBKOM UCTILITATENbHBIX HAarpy30K OTKPbIBAIOT BEHTUNbL 1 (CM. PUCYHOK 9) U 3a-
KPbIBaIOT BEHTUNb 2. Mpn NPUNOXEHNU UCTIbITATENbHbIX HArpy30K YPOBEHb BOALI B 60NbLLOM uunuHape Oyaer
NOBLIWATLCA UM NOHWXKATLCA. B Hayane BbiAEPX KM N0 AABNEHMEM OTKPLIBAKOT BEHTUMbL 2 U NepemMeLtaloT
HeGOoNbLUIOWM UMNMHAP BBEPX UM BHU3 TaK, YTOObI YypOBEHb BOAbI B HEM CTan Onu3kum K AHy uunuHapa. 3atem
3akpbiBaloT BeHTUNb 7. Mpu yTeuke u3 obpasya coeauHEeHUs1 ypoBeHb BOAbI B HEGONbLIOM uunuHape 6yaer
NOBLIWATLCSA, U €r0 U3MEPEHUE MO3BONSIET CyAUTL 00 UHTEHCUMBHOCTU yTeukun. K Boae B UMNMHAPaX PEKOMEH-
ayetcsa 406aBuTb kpacuTenb, YTo obneruut HabniogeHue 3a YpOBHEM BOAbI B HUX.

Pernctpupyiotr ypoBeHb BOAbl B HEOOMbLLOM LIMNMHAPE B HAYaNe n KOHLUEe KaXxaoro nepuoaa BblAepxku,
a NpY HaNU4YMK yTe4Kkn — C MHTepBanamMm no 7.3.2, ytoObl onpeaenuTb XapakTePUCTUKN YTEHKU.

5.11 C60p AaHHbIX N METOAbI UCNLITAHUNA

5.11.1 O6wme nonoxeHun
MpaBunbHas U TOYHAs perucTpaumus AaHHbIX UMEET peLuaolee 3HayeHune ana atrecrauun. bes apek-
BaTHOW perncrpauuu AaHHbIX HEBO3MOXHO 06ecneunTb 0O LEKTUBHYIO OLIEHKY Ka4eCTBa COEANHEHUS.
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5.11.2 CywiHOCTb UCNbITaAHUIA

Mpu ncnbiTaHUAX Cepun A NEPBUYHLIMU HArpy3KkaMu SBNSIOTCA AaBIEHWE U OCEBOE YCUNUE MpU KOM-
HaTHol Temneparype. Narnbatowasn Harpyska CHUMTAETCA BTOPUYHOW, CONPOBOXKAIOLLEN OCEBYIO Harpysky, u
A0IkHA ObITb CBEAEHA K MUHUMYMY NYTEM TLLATENbHOIO LIEHTPUPOBAHUSA TOPLIEBbIX 3arnyLUeK U Harpy304HOro
yctpoinctea. MNpu ucnbitaHusax cepun B CAL IV k 0CeBbIM Harpy3kam HamepeHHO f00aBnsAlT usrnbawme
Harpy3ku. Mpu ucneiranusax cepuu B CAL I, Il v | no6aBneHne narnbatoLmx Harpy3ok ABnaeTcs Heobs3arernb-
HbiM. OBpasLpbl COeANHEHUs, MOABEPraeMble UCNbITaHUsIM cepun B ¢ npunoxeHuem usrnba, 4omkHbl GbiTh
OCHaLLeHbl npubopamu 4ns onpeaeneHus narnbaioLein Harpy3sku.

5.11.3 Mpoueaypa UcnbiTaHUA

5.11.3.1 OBwume NonoxeHus

Peructpupylor BHYTPEHHEE U BHELUHEE AaBneHue, OCEBYIO HArpy3ky, U3rnbatoLLyo Harpysky U Temne-
paTtypy. [pu BCeX UCNbITaHMAX HEOBXOAMMO PEerMcTpMpoBaTh AaBNEHUSA, OCEBYIO HArpy3Ky U TEMMNeparypy He-
npepbIBHO BO BpeMeHu. BoamoxHa HenpepbiBHas unu yudposas pernctpauus. MNpu yudposon perncrpauyum
CKOpOCTb cBopa AaHHbIX JOMKHA ObITb JOCTAaTOMHO BLICOKOW C YY4ETOM OXUAaeMblX U3MEHEHUI HArPy30K U
[laBMeHunii, HO BO BCAKOM CIy4ae He MEHEe O4HOro NoKa3aHusa Co BCexX NpuGopoB kaxable 15 .

Mpu MCNbITAHUAX HA TEPMETUYHOCTL BbIMEPYUBAIOT rpadhuk AaBFIEHUN NO LUKANE OT HYNS 4O KOHEYHOTO
3HaYeHMSA LUKank!l, NPEBLILLAIOLLEro Haubonbliee OXXUaaeMOe AaBMNeHUe NpU UCNLITAaTeNbHOW Harpy3ske. Mpu
UCNLITAHUAX HA Pa3pyLUEHUE BbIMEPYMBAIOT rpadpuk AaBneHuid Mo LUKane C KOHEYHbIM 3Ha4YeHueMm, Gonee yem
B [iBa pasa npeBblLLAOWMM HanbonbLiee OXxuaaeMoe JaBneHue Npu UCTbITaTenbHOM Harpy3ske. Mpu ucnbl-
TaHWAX Ha repMEeTUYHOCTb BbIYEPYMBAIOT rpachuk pacTArMBaIOLLEH Harpy3ku no LKane ot Hyns 40 KOHEYHO-
ro 3Ha4YeHust LIKanbl, NPeBbILAOLWEro HaubonbLLee OXugaeMoe HanpshkeHUe Npy UCNbITaTENbHON Harpyske.
Mpu MCNbITAHUSIX Ha pa3pyLUeHWe BbluepunBatoT rpadiuk HArpy3ok Mo LuKane ¢ KOHEYHbIM 3HaYeHueMm, Gonee
YeM B MONTOpa pasa NpPesbILALLUM HanbonbLLee OXMaaeMoe HaMPsHKEHUE NMPU UCMLITAaTeNbHON Harpyske.
HeobxoanMo Takxe BbIMepTUTb rpacuk 3aBUCUMOCTM TeMNEPATYPbl OT BPEMEHM C A0CTAaTOYHbIM pa3peLueHu-
em. Mpadmkn HeoBX0AMMO aHHOTMPOBATbL AN 06nerdyeHns X NOCneayoLen UHTEpPNpeTaLun.

5.11.3.2 JaeneHune n (Mnu) pactaruBaroLMe Harpy3Kku

K BHYTpPEHHE unu Hapy>xHOW NOBEPXHOCTM 0Opasua COeAWHEHUS NMPUCOEAUHAIOT AATYUK AABRNEHUSA.
Mpwn 3TOM ero pasmeLLatoT CoO CTOPOHbI OTBEPCTUS 4N1A BbIXOAA BO3AYXA, & HE CO CTOPOHbI OTBEPCTUS AJS Ha-
THETAHUS JaBMEHUS.

Kaxkabin o6paseL, Harpy><atoT yCUnuem npu CKOpoCTM pocTa 0CEBOI Harpy3ku He BGonee 105 MIMa/muH.
Kaxxabin o6pasew Harpy>xatot aBrneHnem npu CKOPOCTU pocTa AaBneHusi He 6onee 105 MrMa/muH. Harpyxe-
Hue 00pa3sLOB COEAUHEHUSA MOXET NPOBOAUTLCA HEMPEPLIBHO UMM AUCKPETHO. OfHAKO B Criyyae ANCKPETHOTO
Harpy>€Husi CKOpoCTb POCTa OCEBOW HAarpy3ku U JaBMEHUS B Mpeaenax Kaaoro npupalleHusi He AOoMmkHa
npeBbILLATbL YKa3aHHOW MakcuMarnbHOM CKOPOCTU. Mpu CHATUM AaBNEHUS U OCEBOW Harpy3ku OrpaHuyeHust
MaKkCMMarnbHON U MUHUMASIbLHOW CKOPOCTEN HE YCTaHaBIMBAKOTCA.

MpumMeyvaHune — YkasaHHbIE CKOPOCTU POCTa Harpy3ku 1 AaBneHWUs AOMKHbI 0GecneunTb TOHHYH perncTpauuio
AaHHbIX 0 MPOYHOCTU W TepMETUMHOCTU COEJUHEHNS.

5.11.3.3 N3rubatoLume Harpysku

Mpu n3amepeHun n3rnbaroLLmMx Harpy3oK nNpyu NOMOLLM TEH304aTYUKOB pasMeLLatoT 4 po3eTkU U3 JBYXOC-
HbIX TEH30aTYMKOB, MO KPANHEN Mepe, Ha 0gHON U3 TpyO (NpeanoYTMTENBLHO Ha 06enx coeanHaeMblx Tpybax)
B OJHOM NOMepeyYHon NIIOCKOCTU HA PaCcCTOAHUN HE MEHEee 3\/5 OT COeAMHEHUA 1 OT TOPLEBOW 3arnyLuKn unu
KpenneHusi. TeH304aT4MKM pa3MeLLaoT No OKPYXKHOCTU TPyObl Yepes 90° Ha paBHOM PacCTOAHUM APYr OT ApPY-
ra. Heobxogmmo 3aperncTpupoBarb pacrnonoOXeHNe U OPUEHTALMIO BCEX TeH304aTYMKOB. [nsA criexeHus 3a
n3rnbom COEANHEHNSA MOXHO TaKKE UCMOMb30BAaTh MHYIO annaparypy C TOMHOCTbIO He Hke obecrnevnBaemon
YETbIPbMS PO3ETKaMM N3 JBYXOCHbIX TEH304aTYMKOB.

Mpu ucnbITaHUAX C HaMepPeHHbIM U3rMGOM NPUKNAAbLIBAIOT M KOHTPONUPYIOT Npunaraemslit u3arnéatoLLui
MOMEHT nyTeM m3amepeHus aedopmauuin TeH304aT4YMKOB Ha Tpybe ¢ pacyeToM pacnpegerieHnsi MOMEHTOB
npu TpexrodyeyHom usrnbe. Habnoaalor 3a nokasaHWAMM TEH304aTYUKOB, PACCHMTBLIBAIOT HAMNPSKEHUA W3-
rnba, u3rmbaioLLMini MOMEHT 1 NPOruG U HENPEPbLIBHO PETUCTPUPYIOT NPOrnG.

M3BECTHbI TPU METOAA HAMEPEHHOTO HArPY>KEHUA COEAUHEHUSA U3TMBOM:

a) YETbIPEXTOUEYHBIN U3ruG, Npn KOTOpOoM 06a M3rMBaIOLLIMX LUNMHAPA Pa3MeLLAIoT Ha OIMHAKOBOM pac-
CTOSIHUM OT KOHEYHBIX ONOP U NPUNAratoT ¢ UX NOMOLLBIO OfUHAKOBYIO HArpy3Ky;

b) TpexroueyHbIi U3rnb, Npu KOTOPOM LEHTpanbHas Harpy3ka npunaraercs Kk mydre, B aecdopmauuio
n3rnba BBOAAT MOMPAaBKyY, NPONOPLMOHASBHYIO OTHOLLEHUIO PACCTOSHUA OT TOYKU NPUMOXEHUS BHELUHel Ha-
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rpy3kn 40 LeHTpa MydTbl U pACCTOSAHMA OT 9TOW TOYKM A0 LEHTPa TEH304aTUYMKOB. 3Ta nonpaeka no3onsaer
TOYHO OnpeaenuTb uarnbaroee ycunue Ha mydre;

C) PABHOMEPHbIN U3rmd Npu NOMOLLUM BPALLIAKOLLIMXCA KOHLUEBbIX KPENNEHUNR, NPpKU KOTOPOM Npunaraembin
n3rnbaroLwmnii MOMEHT AOIPKeH ObITb OAUHAKOBbLIM Ha 060MX KOHLUAaxX 0bpa3ua CoeaMHEHUS.

5.11.3.4 VcnbiTaHne npu npeaenbHOW Harpyske

OTCRnexXnBaloT U PErMCTPUPYIOT BHYTPEHHEE UITM BHELUHEE AAaBfIEHUE U OCEBYIO Harpy3Ky, npunaraemMyio
K oBpasuy coeamHeHus.

Mocne Kakgoro UCMbITaHMA NpeaenbHON Harpy3konw Heobxoaumo cdoTorpadupoBaTh paspyLUEHHbIN
obpasel u ykaszatb MECTO U XapakTep paspyleHus. OCHOBHbIE HArpy3ku 1 pasmep paspyLleHMN yKasbiBaloT B
nepevHe gaHHbIX NO UCMNbITAHWUIO NPeaenbHON Harpy3kon, dhopma C.4. Pesynbratbl UCMbITAHUA PETUCTPUPYIOT
1 3anuCbIBalOT B OTYET MO UCNbITAHUIO, CM. pasaen 9 u npunoxeHue D.

5.12 TepmouuKnMyeckue ncnbiTaHnA

5.12.1 O6wWwMe nonoxeHun

Llenb TEpMOLIMKITMYECKOTO UCTbITAHUS — UMUTUPOBATb YCIOBUA 3KCNNyaTaLum U yCKOPUTb BO3MOXKHOE
NOSIBNEHUE YTEYKN NMYTEM LUKITMYECKOTO TEPMUYECKOr0 BO3AENCTBUA HA COEAUHEHME NPU OAHOBPEMEHHOM
BO3JENCTBUU OCEBOTO PACTSXKEHUA U BHYTPEHHETO AaBMNEHUs.

5.12.2 CywlHOCTb UCNbITAHUA

TepMUYECKUA LMK 3aKNO4aeTca B U3SMEHEHUU TeMMepaTypbl OT MakCMMarbHOM A0 MUHUMAaNbHON U
Hao6opoT (CM. pucyHok 10).

TemMnepatypa
A
CAL lland 1l 7 7

135 °C min. ————= 1 ———— 1

CAL IV
180 °C

10

52 °C max.

.

BpewTﬂ

1 — KoMHaTHaA TemnepaTtypa; 2 — NATb LIMKNOB MPUMOXEHNA AaBNEeHUA U pacTaXeHUS Npu KOMHaTHOW TemnepaType; 3 — BblAepxXKa
He MeHee 60 MWH NpW NOBLILLEHHON TemnepaTtype; 4 — oxnaxaeHue; 5 — BblgepKKka He MeHee 5 MUH; 6 — HarpeB; 7 — NPOBOAAT NATb
TepPMUYECKUX LIMKIOB NMpY UcnblTaHUK o6cagHbIX U HacocHo-KomnpeccopHbIx Tpyd CAL Il u 11l u o6caaHbix Tpy6 CAL IV 1 50 Tepmmyeckux
LIMKITOB Mpu UCMbITaHUM HacocHo-koMnpeccopHbix Tpy6 CAL IV. Mpu ucneltaHumn HacocHo-komrnpeccopHbIX Tpyd CAL IV ¢ MHorosnemMeHT-
HbIM YMNOTHEHUEM, BbINOSIHEHHLIM B COOTBETCTBUMU C NPUMOXEHUEM J, NPOBOAAT NATb TEPMUYECKUX LMKMOB;, 8 — TUMUYHBLIA TepMuYe-
CKUIA LMK NPOAOIIKNTENBHOCTLIO He MeHee 30 MUH; 9 — NATb LMKITOB NPUNOXEHNSA JaBreHUsa U pacTaxeHus npu Temnepatype 135 °C

ana CAL Il wn lll n 180 °C gna CAL IV; 10 — HavanbHbIih Harpes; 77 — KOHEYHOe oxNaxaeHue

PucyHok 10 — TepMmudeckne n mexaHudeckne LUKbl ucnoitaHnii cepun C ana coeguHenuin CAL L 1T v IV
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5.12.3 Annaparypa

M3meHeHne Temneparypbl B X04e TEPMUYECKOTO LIMKNA MOXET ObITb 06ecneyeHo niobbiMu cpeacTBamm,
CMOCOOHBLIMU NPUBECTU K AOCTATOMHO G0onbLuMM KonebaHusMm Temneparypbl N0 BCEMY CEYEHUIO UCTILITYEMOro
obpasua coeguHeHusi. Heobxoaumo nsberarb BO3AeNUCTBUSI HA 0Dpasew 3HauuTeNbHO 6onee BbICOKMX TeMIe-
patyp, yem Tpebyembie No npoueaype UCTNbITaHUA.

Mpu BCcex Harpy3kax He06x0AUMO PErMcTpUpOBaTh (haKTUUECKYIO MaKCMManbHYI0 Temneparypy obpas-
La coeuHeHus1, ecnu oHa bonee Yyem Ha 16 °C npeBbILLAET 3a4aHHYI0 TEMNepaTypy.

5.12.4 NMopsaaok npoBeAeHNA UCNbITAHUNA

Harpy>xeHue TepMuyeCckuMu LMKnamm npoBOAUTCA, Kak onucaHo B 7.3.5 n nokasaHo Ha pucyHke 10. He-
00X0UMbI BLIAEPXKKM HE MEHEE 5 MUH NPU MAKCMMarbHOW TEMNEPAaTypPe UNu Cebile ee U NPU MUHUMATBLHON
Temneparype unu Huxe ee. MakcumanbHas Temnepartypa AorpkHa ObiTb He Hke 135 °C ans coeauHeHui
CAL Il u CAL lll n He Hmxe 180 °C ana coeauHenun CAL IV. MuHumanbHaa Temneparypa ans coeauHeHun
BCEX YPOBHEN NPUMEHEHUS1 0IDKHA ObITh He Bbile 52 °C. MuHuManbsHasa NPoACIKMTENbHOCTb Lukna 30 MUH.
Liuknbl MOryT cnegoBaTtb APYyr 3a APYroM HEnpepbiBHO UIM NPepbIBaTLCA HA HOYb MU ANSA peMOHTa 0bopy-
AoBaHus. [MATb LMKIOB NPUMOXEHUA AABNEHUS1 U OCEBON Harpy3ku B Hayane u B koHue cepumn C ucnbiTaHui
NpoBOAAT NPU KOMHATHOM TeMneparype.

MakcumanbHble MexaHUYeCcKkne Harpy3ku Nnpu KOMHaTHOM TeMneparype AOMKHbI COCTaBNATh:

a) pacTshkeHue, MeHbLuee u3 AByX 3HadyeHui: 80 % npeaena Tekydectu marepuana Tpyobl unu mydrsbl
nu6o 80 % obnactu ucnbITaTenbHbIX Harpy3oK, HaNAEHHOW Ha OCHOBE npejena TeKy4yecTu marepuana npu
KOMHaTHOW Temneparype;

b) BHyTpeHHee aaBrneHue, MeHblwee u3 AByX 3HadeHwuit: 95 % npepena Tekydectn marepuana VME
TpyObl unn MydTol 6o 95 % obnactu ucnbiTaTenbHbIX Harpy3ok VME, npu 3tom 06€ Harpy3ku [OIDKHbI
ObITb paccunMTaHbl HA OCHOBE YKa3aHHOIO BbilLe pacTsbkeHus Ha 80 % u npegena Teky4ecTu marepuana npu
KOMHaTHOW Temnepartype.

MakcumanbHble MexaHU4eckue Harpy3ku npu NOBLILLEHHOW TeMnepaType AOMKHbI COCTaBMATL:

C) BHYTPEHHee JaBfeHne Takoe e, Kak U Npu UCMbITaHUW Npu KOMHATHOW TEMNeparype;

d) pactskeHue, meHbluee u3 AByx 3HauyeHui: 90 % npepena tekyyectu marepuwana VME TpyObl unu
MydThl N0 90 % obnactu ucneitTatenbHbix Harpy3ok VME npu 3aaaHHON NOBLILUEHHON Temnepartype, npu
3TOM 06€ Harpy3ku AOImkHbI ObITb paccyuTaHbl HA OCHOBE NpeAena TEKy4ecTn marepuana npu 3agaHHow no-
BbILUEHHOW TEMNeparType.

Honyckatotca agpyrme MeTobl Bbibopa AABNEHUA U PACTAXKEHUA ANA UCNbITAHWMA NPU KOMHATHOW U NO-
BbILUEHHOI Temnepartypax npu yCrnoBuu, 4YTo npu 3ToM 06ecnevymBaeTcs BbICOKOE BHYTPEHHEE UCTbITaTeNb-
HOe [JaBMEeHWe Kak npu KOMHaTHONM, Tak U NPW NOBLILUEHHOW TeMnepatype, U HACTOMbKO BbICOKAs 0CeBas
Harpyska, HaCKOJSIbKO STO MPaKTUYeCKW BO3MOXHO. VCnonb30BaHne ansTePHAaTUBHOIO METoAa AOMKHO ObITb
000CHOBaHO B OTHETE MO UCTILITAHUSIM.

Bo Bpems ucnbiTaHuii HabnoaaloT 3a TeMnepartypoii Npu nomoLum Tepmonap. Heobxoaumo cneauTsb,
4yTOo6bI U3MEPEeHHas TeMnepaTypa He 3aBucena oT konebaHuii nokansHoW Temneparypsl BGNU3u Tepmonaps! 1
4yTObbLI U3MEpeHHasi TeMneparypa Gbina npeacTaBUTENBHON ANA BCEro COeanHEHus. Ecnu Harpes unu oxnax-
JeHune NPoBOAATCA TOMNbKO C OAHOW CTOPOHbLI COEAUHEHUS, TO MSMEPEHWEe TeMNEepaTypbl CneayeT NpoBoAUTb
C NPOTUBOMNOMNOXHOW CTOPOHBI.

Ecnun ycTaHOBMNEHO, YTO UCMbITATENbHANA annaparypa 06ecneynBaeT paBHOMEPHLI HArpeB U OXnaxae-
Hue 06pa3sLOB COEAMHEHNSA, TO ANA HAbnAEHUa 3a TEPMUYECKUMM LIMKNaMy JOCTaTO4HO OAHON TEPMONApHI.
Ecnu B 0Bpasue BO3MOXHA 3HAYWTENIbHAs Pa3HOCTb TEMMepaTyp, TO HeOBXOAMMO YCTaHOBUTL HECKOSIbKO
Tepmonap u Ans CRexeHus 3a X040M UCMbITaHWUA UCMOMNb30BaTh CPEAHIO TEMNEpaTypy OT BCEX TepmMonap.

B xoae TepMOUMKNUYECKOTO UCMbITAHUSA BO3MOXHbI HEGOMbLUME U3MEHEHUS YPOBHA BOAbLI B rpagyu-
poBaHHbIX UMnuHapax. Konebanus ot + 0,1 go + 0,4 cM3 n paxe Gonee NPOUCX0AAT Cry4aiiHbiM 06pa3om
U He MOryT ObITb CBA3a@HbI C YTEYKAMM U3 COEMHEHUS, NOCKONbKY BbI3bIBAIOTCA ObICTPLIMU M3MEHEHUAMM
Temnepartypbl U U3MeHeHUsiM1 BapOMeTpUYECKOro AaBreHusi. B TeyeHne 5-MUHYTHBIX BbiAEPXKEK Npu Mak-
CMMarnbLHOW U MUHUMAanbHON TemnepaTypax uMkna AonyckaeMoe U3MEHEHUe BbITECHEHHOro o6bema BOAbI
cocTaensiet 0,3 cm3, nockonbky 0,9 cM3/15 MuH = 0,3 cm3/5 MuH, NMO3TOMY OLIEHKa yTeyeK npoBOAMUTCA MO
cneayroLLmnMM KpUTepUsim:

- ecnu B TeyeHue noboi 5-MUHYTHOI BblaepkM 06bEM BbITECHEHHOW BOAbI OT OAHOIO COEAUHEHUS
npesbitwaet 0,3 cm3, TO HEOBX0AMMO MPOATUTL BbIAEPKKY Ha 10 MUH, Tak YTOBbI OHa cocTasuna 15 MuH;

- €Cnu B Te4eHne 15-MUHYTHON Bblaepkkn 06 beM BbITECHEHHOW BOAbI npeBbicun 0,9 cM3, To HeoBxoau-
MO NPOU3BECTM BLIAEPXKKY NMPOAOIDKATENBHOCTEIO 60 MUH U MPU STOM PErMCTPUPOBaTL 0GLEMbI BbITECHEHHOM
BOAbI C UHTEPBANamMu 5 MuH, 4TOObl NONYYUTb XapakTEPUCTUKY YTEUKU, KaK YKasaHo B 7.3.2.
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6 MoaroroBka o6pasL OB cOeAUHEHUN K UCTIbITAaHUSAM

6.1 O6wue Lenu ucnbITaHU coeauHEeHUN

Mpu gaHHOM METOAE MCMbITaHUN BbIBOP U KOHTPOMNbL 06pa3L0oB COEANHEHUI UMEIOT peLlaloLlee 3Have-
HWe, NOCKONMbKY METO4 OCHOBaH Ha OueHKe obpasua COeaMHEHNUS HAUXYALUEN KOHCTPYKLUUM C TOYKU 3peHns
KOMOMHaLUMKM 3a30pOB U APYrMX NapameTpoB, a HE Ha cnydvainHoMm otbope oaHOro obpasua M3 MHOXeCTBa
o6pa3uoB. Mpu 3TOM OLEHMBAIOT PaboOTOCNOCOBHOCTL COEAMHEHUS C YY4ETOM TOYHOCTU PasmMepoB, MEXaHM-
YeCKMX CBOWCTB, MOMEHTa CBMHUYMBAHUSA, BUAA U KONMYecTBa pe3bb0oBon cmasku. MNMpeaenbHble OTKIOHEHUA
pasMepoB YCTAHOBIEHbI C YYETOM 9KCMITyaTaLUOHHbLIX XapakTEPUCTUK COEAUHEHMUS, MPOU3BOACTBEHHbIX BO3-
MOXHOCTEMN U CTOMMOCTM MPOU3BOACTBA. BakHO NOHMMATb, YTO A@HHbIE UCTILITAHUS HE MOTYT CMYXUTb CTaTU-
cTu4yeckon 6a3oi ana aHanusa puckos.

O6pasubl COEAMHEHMI C HauxyAllen KOMOUHauuen napameTpoB W3rOTaBMMBAKOT WM UCMbITLIBAIOT C
YYETOM JaHHbIX YepTEeXei, NMaHoB KOHTPONA KayecTBa, NpaBun aKcnnyaTaumm U1 MOMEHTOB CBUHUYMBAHWSA,
yKas3aHHbIX B PYKOBOACTBAX MO MCNLITAHMAM W KOHTPOMIO kavectsa. B tabnuue 2 npusefeHsl o0Lwme uenu
UCMbITaHWIA Kakaoro obpasua, a B Tabnuue 3 — ykasaHus no BbIOOpy 06pasUoB ANS UCMbITAHUS YNOPHbIX
COEeaMHEHUN C YNNOTHEHWEM MeTann-meTann u KOHMYeckon pe3pboii. Obpasubl COEAUHEHUSA AOMKHbI COOT-
BETCTBOBATb YKA3aHHbIM LIENSIM UCTIbITAHUIA. [nA COeanHEeHUI C NpU3HaKaMu, He BKITIOYEHHbIMU B Tabnuuy 3,
HeoBX0aMMO CaMOCTOATENBHO ONPeaenuTb U JOKYMEHTUPOBATL HAUXYALLYIO KOMOMHaLK0, koTopasa u dyaer
ncnonL30BaHa Ans UCNbITaHWUM.

Tabnuya 2 — Lienu ucnbitaHna obpasLioB coefuHEHNn AN pas3nuyHbix yposHen CAL

Homep McnbiTanue npeaeneHON Harpy3kom
o6pasLa Llens Llenb ucneitaHua OB03HaveHMe BapUaHTa®
coedunHe- CBUHYMBaAHUNA no4 Harpyskoun Lle]'lb VCMbITaHUS |-|yHKT
HiA CALInCALII | CALIIlNCAL IV
MpunoxeHue BEICOKOrO
MuHUManeHas BHYTPEHHEro AaBneHus
3aepaHue M
1 e366bI CTOMKOCTb C pacTaXeHueM, 7.5.1 LP1 LP1
P K yTeukamP yBenu4usaroLmmes
[0 paspyLueHus
Makcumans- CroiikocTb
CxaTtune ¢ npunoxeHwem
Hoe oceBoe K yTeukam npu BHELLHEro faBNEHNS LP6
2 HanpsixeHue MaKkcumarbHowu ' 7.5.2 LP2
B HUMNENsHOM NAOTHOCTH yBerMHMBatoLLerocs (7.56)
SrneMeHTe CBMHUMBaHUSAP Ao paspyLLeHa
MakcumansHoe CroiikocTb
TaHreHynanb- K yTeukam npu PacTSKEHME
3 HOe Hanpspke- | MakcumansHon 6 Da3OVLLIEHNS 7.5.3 LP3 LP3
HWe B pacTpy6- MAOTHOCTH Ao paspy
HOM BreMeHTe CBUHYMBAHMSP
[MpunoxeHune BHeLLHero
CKNOHHOCTb MuHUManeHas aneHMH O CHATHEM LP5 (7.5.5)
4 K 3aefaHuto B CTOMKOCTb A BN ABAIOLLIAMOS ' 7.5.4 (Tonbko LP4
YNROTHeHNMP K yTeykam y H CALI)
[0 paspyLueHus
MUHAMErbHES PacTtspkeHue ¢ npunoxe-
5 3aepaHve CTOMKOCTL HWeM BHyTpeHHero faene- | - - o _ LP5
pesLobl K yTedkam b HWA, yBenuyuBatoLlerocs e
[0 paspyLueHus
CKIMOHHOCTb MuHWUManeHas Mpunoxenve BHyTpeHHero
N aBreHus co cxaTtuemM
6 K 3aeflaHuio CTOMKOCTb A BENMUMBAIOLLAMCS ' 756 — LP6
B ynnoTHeHunP K yTeukam y -
[0 pa3pyLueHus
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Homep HcnbiTaHue nNpefiensHol Harpyakoi
obpasua Leno Uenw ”Cnb'TaH'fm O603HaveHWe BapuaHTa®
coejuHe- CBUHYMBAHWA noj Harpyskou Lle]'lb VCHbITaHUs nyHKT
HuA CALIMCALIl | CALIIln CALIV
CKITOHHOCTb MakcumansHasg
7 K 3aenaHuio CTONKOCT MpunoxeHne BHELLHETO 757 - LP7 (Tonbko
b JaBrneHus 0 pa3pyLleHusi e CAL IV)
B YIITOTHEHUK K yTeukam
MpunoxeHue HU3KOroO
CKITOHHOCTb MakcumansHasg
8 k 3aenaHuio CTONKOCT BHYTPeHHero jaBnenuac | - . o - LP8 (Tonbko
b pacTskeHueM, yBenuumba- o CAL IV)
B YIJTOTHEHWK K yTeukam
IOLLMMCA 10 paspyLUeHUs
a8 Homepa BapUaHTOB U3MEHEHMUS HAarpy30K OTHOCSITCS K MCMbITaHUIO 10 pa3pyLUeHUs (pucyHok 18 unu 19).
b OcHoBHas Lenb ncnbiTaHms.

Tabnuuya 3 — Beibop 06pa3sLoB Ans UCNILITAHUS YNOPHBIX COEAUHEHWIA C YNINMOTHEHMEM METarn-MeTars U KOHUYECKOA

pe3bboit
Homep KoHycHoCTb KoHycHoCTb
Harar no OkoHvaTenb-
obpasLa Liens CocTosiHue Hatar no pe3bbbl pesbbbl pac- .
ynnoTHe- HbIM MOMEHT
coedun- nenbiTaHWA CBUHYUBAHUA pe3b6e HUNNenbHoro pr6H0r0
HUIO CBUHYUBAHUA
HeHunA neMeHTa ArneMeHTa
MuHUManbHbIA
. . MwuHun-
1 lepMeTU4HOCTb HaTar Boicokuit Hunakuin Manas Bbornblias .
MasbHbIiA
no ynrnoTHEHUIo
MakcumankeHbIi
MOMEHT JO CMbl- . . Makcu-
2 lepMeTU4HOCTL A Hunakuin Hunakuin Manas Bbornblias "
KaHWsi ynopHbIX ManbHbIiA
3reMEHTOB
MakcumansHas . . Homu- Homu- Makeu-
3 epMeTU4HOCTb Beicoknit | Beicokuin .
obLan nnoTHOCTb HanbHas HanbHas ManbHbIiA
3aefaHue MakcumManbHbIi
o " Makcu-
4 B YMITOTHEHUU HaTar Hu3akunin Bbicokuit Bonblias Manas MaM bHb(if
W repMETUYHOCTL | MO YMNOTHEHUIO
MuHUManbHbIR
o . MwuHu-
5 [epMeTU4HOCTb HaTar Beicokuia Huakunia Manas Bonbluas .
MasbHbIRA
Mo yMNrioTHEHUIO
3aefaHue MuHUManbHBIR
. . Makeun-
6 B pe3bbe u HaTar Boicokuit Hu3akuin Manas Bonbluas MAH bHbI A
repMeTU4HOCTb Mo yNrioTHEHUIO
3aefaHue MakcuManbHbIi
. . MuHmn-
7 B YNNOTHEeHUU HaTar Huakuia Bbicokuia BonbLuas Manas MAH bHbI A
W repMETUYHOCTL | MO YMNOTHEHUIO
8 3aefaHue MakcumanbHblid
. . MuHmn-
B YMNOTHEHUN HaTar Hu3akuia Boicokuit BonbLuas Manas MAMbHbIA
W repMETUYHOCTL | MO YMNOTHEHUIO

6.2 MpeHTdMkauma u MapkMpoBKa oopasLIoB coeAUHEeHUN

Kaxabi obpasel, coeguHeHUst He06x0aAMMO MAapPKUPOBAaTb CNeayLWUMKU AaHHbIMW (CM. PUCYHOK 11):

a) Homep obpasua coeauHeHus (1, 2, 3, 4, 5,6, 7 unu 8) gomkeH ObiTb yKa3aH Ha HUNMESbHbIX U pac-
TPYOHbIX SNeMeHTax COeaMHEeHUs1, B TOM Yucre Ha mydbTe (Mpu ee Hanuuum);

b) nocne Homepa obpasua coeanHeHns HeobxoaMmo ykaszaTe 0603HaveHne anemeHTa (A unu B);
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C) Ha KoHUax My Tbl Takke HeobXxoaMMo ykasaTb ux o603HaveHune (A nam B);
d) 3amMeHeHHble AN NOABEPrHYyThbie AOMOMHUTENbHON MexaHn4yeckoli o6paboTke o6pasubl coegnHeHns
nocne o6o3HavyeHns A nnu B o6o3HavaoT RL nocne nepsoli gopaboTkn, R2 nocne BTOpoOi AopaboTkm U T. 4.

6.3 ToarotoBka 06pa3LOB COeANHEHNIA

6.3.1 J[lononHuTenbHas u MexonopHas ANnUHa o6pas3yoB
O6pasybl coefuMHeHnit HeobXxoAMMO MOArOTOBUTbL TakMM 06pa3om, UYTOObl KaXAbli U3 coefuHSeMbIX

3/1EMEHTOB VMen:
a) MUHMMaNbHYI MEXOMOPHYI ASNHY Lpi (cM. pucyHok 11), paccunTbiBaemyt no opmyne

Lg > D + 6 VD, 4)

roe D — HOMWHaNbHbLIA HapYXHbIA guameTp Tpy6bl;
t— HOMMHaNbHaA TOMLWMNHA CTEHKN TPYObI.

b) AONOMHUTE NbHYIO ANMHY MOf 3arnywky v (Mnun) KpenneHue;
C) Heo6X0AMMO pasMeTUTb 06pasLibl 415 BO3MOXHOCTU U3MepPeHUst AnuH LA, LB, Lc 1 BHECTM 3TN ANWHbI

B popmy C.3.

3 Homep o6pasiLia coenHeHNs], COCTOSLMIA 13 umdp: 1,2, 3 U T. N. 1 6ykB A unu B, 0603HAYAIOLLMX 3/1EMEHT 06pasLia CoenHEHUS Un
CTOPOHY My(TbI.

b L — MWHMMa/IbHAs MEXOoNopHas fA/IMHa a/ieMeHTa coeauHenust, pasHas (D + 6 y[Dt), cm. 6.3.1.
1— KoHUEeBOe KpensieHne; 2— TeH304aTUMKN 4159 U3MEepPEeHUst U3rmba; 3 — MUHUMASTbHOE PACCTOsIHUE MeX/y TeH304aTUMKaMU 1 KOHLOM

coefuHeHusi, pasHoe 3 YDt (Mpy MUHUMANIbHOM PACCTOSIHUM MEXAY TEH30AATYMKaMM U KOHLEBbIM KpenneHueM, pasHom (D + 3 y[D))\
4 — HUNNesbHbIA 3NeMeHT; 5 — pacTpy6HbI aNeMeHT

PrcyHok 11 — OGO3HAUYEHUs 11 MEXOMOpHas A4/1MHa 3/IEMEHTOB 06pasLia CoeaMHEHMS

6.3.2 Tpy6bl n TPyOGHbIE 3ar0TOBKM AN My(T

O6pasubl COefNHEHUSA N3rOTaBINBAOT MEXAHMYECKO 06paboTKON Tpy6 M TPyGHbIX 3aroTOBOK AN MyqdT
B COOTBETCTBUU CO CTAHAAPTHOI MPakTUKOlM Hape3aHus pe3bbbl credylowmnm ob6pasom:

a) U3roTaB/MBalOT coOefMHEeHNsA ANA TPy6 C BbICAXKEHHBIMU KOHLAMWU U3 Taknx Tpyb;

b) n3rotaBAuBalT coeAnHEHNs 418 Tpy6 ¢ KanMbpoBaHHbIMU KOHLAMMU;

C) N3rotaBnuBalT coeAuHeHNs ana Tpy6 6e3 hopmMon3MeHeHNs KOHLIOB.

JlonyckaeTcsl, XOTsl 3TO U HexenaTeNbHO, M3roTaB/aMBaTbh 06pasLbl COeANHEHUN N3 NCXOAHbIX 3aroTOBOK
nyTem MexaHu4yeckoin o6paboTkM KOHua Tpybbl, BOCnpousBoas dpopmy m3genvs. Ecnm yTONWeHHbI KoHel
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aNeMeHTa CoeaAMHEHUS NOMy4aloT He BbICAAKOW, 8 MexaHU4Yeckol oBpaboTkoM, TO hopma KOHLA, KOTOPYIO
0DObIYHO NONY4YalOT He MexaHn4eckon obpaboTkoi, U ANUHA ITOr0 KOHLA AOIDKHbI ObITb MMHUMAanbHbLIMU [0-
nyckaembiMu nsrotosutenem. B Takux cnyyasx B oT4eTax no UCNbITaHUAM He0OX0AMMO yKa3saTb, YTO 06pasubl
COEJMHEHUA U3FOTOBMEHbI MEXaHW4YeCKoNn 00paboTKON U3 TONCTOCTEHHbIX TPYOHbIX 3aroTOBOK.

6.3.3 TpeGoBaHuA kK MaTepuany

[ns kaxgoi rpynnbl 06pasyoB.:

a) UCXOAHble 3aroTOBKK ANA 3nNemMeHToB A u B omkHbI ObITb U3 OQHON NapTuu;

b) ucxoaHble TpyOHbIE 3aroTOBKM ANg MydT A0MKHBI ObITb U3 OQHOW NAPTUM;

C) B pacTpyOHbIX COEAUHEHNAX HUMNENbHbIA U PacTPYOHbIA SNEMEHTbI AOMMKHbI ObiTb U3 OAHON NapTUK
Tpy6;

d) ceoncTea marepuana Kaxaom UCXOAHOW 3aroToBKU OnpeaensioT B COOTBETCTBUU C 5.6;

€) Bce Marepuanbl 40MKHbI COOTBETCTBOBATb YCTAHOBMEHHbLIM TPEOOBaHUAM;

f) oOWmMi MHTEPBAN M3MEPEHHBLIX 3HAYEHUI NPeaena TEKy4eCTU UCXOAHON TPYObl NP KOMHATHOW TEM-
neparype He AosmkeH npesbiwatb 70 MMa;

@) cpeaHee 3Ha4YeHUe npeaena TeKy4ecTu UCXOAHbIX TPyO A0MmkHO ObiTh B MHTEpBane 70 MMa;

h) cpegHee 3HayeHue npegena Teky4yecTu TPyOHbIX 3aroTOBOK Ansi My(T HE JOIDKHO NPEBbLILLIATh MUHK-
ManbHOro cpeaHero 3HavYeHua npeaena Tekyvectu Tpyb 6onee uem Ha 35 MIa;

i) ecnun Tpy6bl M MybTa U3roTOBMNEHBI HE U3 OAHOW MapKK CTanu, To pasHOCTb NPeAEnoB TEKY4eCTH ycTa-
HaBMMBAETCA NO COrnNacoBaHUIO;

j) dbakTuyeckas MMHUMAanNbHanA TOMNLUMHA CTEHKM Terna TPyObl HEe AOMKHA NPEeBbILLATh HOMUHANBLHOW TOM-
LLMHbI CTEHKW UCNbITYEMOW TPyObI.

6.3.4 Peructpauua naHHbIX

Bce aaHHble He06X0aMMO yka3aTh B NepevHe AaHHbIX Mo CBOWCTBaM marepuana (popma C.1).

6.4 MexaHuuyeckan o6paborka o6pasLoB coeqUHEHUN

OG6pasLbl CoeaNHEHUI N3rOTAaBNMBAIOT B COOTBETCTBUM C NITAHOM KOHTPOJS npouecca, pa3paboTaHHOro
nsrotosutenem. MNMpegenbHble OTKIOHEHUS pa3mepoB 06pa3LIOB COEAMHEHUS — B COOTBETCTBUM C 6.6.

Mpodunb pe3bbbl nepBoro o6pasya CoeauHEHUS UMK IKBUBATNEHTHBIN YBENUYEHHBIA 0TNEYaToK NPpodu-
ns (yBenuyeHue He meHee 20%) AOMKHbI COOTBETCTBOBATL TpeboBaHUAM K pazmepam obpasia cCoeuHeHus,
yKa3aHHbIM Ha yepTexe. Npexae Yem npucTynuTb K M3rotoBneHunio obpasuya, Heo6xoauMo NPOBEPUTL U3ae-
nve, NpeacTaBnsoLWLee Havano napTum, Ha NonHoe COOTBETCTBME TPeBoBaHUAM YepTexa coeauHeHus. MNpo-
uUNb pe3bObl N SKBMBANEHTHBIN YBENUYEHHBIN OTNEYaTOK Npodunsa AomkeH ObiTb NpUBeAEH B NOAPOGHOM
OTYETE U3FOTOBUTENSI MO UCTILITAHUAM COEAUHEHUS.

B 30He ynnoTHeHns Heo6X0ANMO N3MEPUTB LLUEPOXOBATOCTb NOBEPXHOCTU B COOTBETCTBUM C TPeOOBaHM-
SAIMU YepTexa CoeaUHEHUSI U BHECTU €€ B OTYET MO UCNbITaHUAM. 3MepeHns NpoBOAAT NOCIE MEXaHNYECKON
06paboTkn 1 4o 06paboTkM NOBEPXHOCTU X Pe3yNbTaThbl 4OMKHbI COOTBETCTBOBATL YKA3aHHbLIM HA YEPTEXE.

BbiOpaHHan o6paboTka NOBEPXHOCTU HUMMENLHOrO U pacTpybHOro aneMeHTOB 4OMKHA COOTBETCTBO-
BaTh peanbHoi 0O6paboTke NOBEPXHOCTU ANEMEHTOB COeauHeHUs. o cornacoBaHuio, 0CO6EHHO B OTHOLLIE-
HWW MaTepuanos, YyBCTBUTENbHLIX K 3aegaHunio, 06paboTka NOBEPXHOCTU HUNNENbHOro U pacTpybHoro ane-
MEHTOB AOKHA ObITb HA MUHUMATBHOM (N MaKCMMAarnbHOM) Npegene nons OTKIOHEHU B 3aBUCUMOCTU OT
TOro, 4YTo co3gaeT bonee TpyaHbIe YCNOBUS AN COEAUHEHUS.

Ecnu oBpasey coegnHEeHUst MONy4un NoBpeXaeHne eLle 0 OKOHYaHUA UCTIbITaHUM, TO B3aMEH U3roTas-
nuBatot apyroii o6pasel. N3rotoBneHme n CBUHYMBaHWE 3TOrO 3aMeHsoLWero o6pasya npomM3BoaUTCS C TeMu
e npeaenbHbIMU OTKNOHEHWAMM, YTO U NOoBpeXxaeHHOro obpasua, nocne 4Yero HeobxoanMo NOBTOPUTL BECH
06beM ucneiTaHuin, HeoBXoaMMbIN 4Nnst ucxoaHoro obpasua. lNMocne nepeoli 4opaboTKM 3ameHsoLWee UM 40-
paboTaHHOEe coeanHeHne MapkupytoT 3Hakom R1 nocne 6yks A 1 B, nocne sTopon gopabotkm — 3Hakom R2
T Aa.

Bce aaHHble, KOTOpbIE AOMKHbI ObiTb BHECEHBI B MEPEYEHb JaHHbIX MO pasMmepam coeauHeHus (dhopma
C.3), MOryT BbITb yKa3aHbl B MPOLEHTaX OT NpeaenbHbIX OTKIOHEHW U3MEPAEMOro pazMepa, Hanpumep 9 %
SIBNSIETCA MUHUMAanbHbIM 3HAa4YEHUEM NONsi NpeaenbHbIX OTKIMOHEHUI pa3mepa, a 100 % — MakcumarnbHbIM
3Ha4YeHNeM Nons NpeaenbHbIX OTKNOHEHU. Mpu 3TOM hakTUYECKNE M3MEPEHHbIE 3HA4YEeHUSA AOMKHbI ObIThb 3a-
perncTpupoBaHbl B JOKYMEHTax usrotosutens. Heobxoanumo yuunteiathk, 4to 50 % ABnsieTca cepeaunHoi nons
npeaenbHbIX OTKNOHEHWI. OBanbHOCTb OCHOBHOIO YMNMOTHEHUA COEAUHEHUA YKa3blBaeTCA B BUAE YUCMOBOIO
3Ha4YeHUs Unn B NPOLEHTaXx.

31



FOCT P NCO 13679—2016

6.5 NpeaenbHble OTKIOHEHUA pa3MepoB NMPU MexaHu4Yeckon obpaboTke

6.5.1 Bbibop Hauxyawero coyetaHus pasmMepoB

KoHKpeTHbIe pa3mepbl COEAMHEHUS, MONy4aeMble MexaHu4eckon 06paboTkoi, 3aBUCAT OT BUAA COeau-
HeHus. [10 coegMHeHNaM C XapakTepUCTUKaMU, He YKa3aHHbIMK B Tabnuue 3, Unu 4pyruMm pekoMeHayeMbiMu
npegenbHbIMU OTKIOHEHUSAMU U3TOTOBUTENb AOJPKEH NPeAcTaBuUTb OObEKTUBHbIE CBMAETENbLCTBA TOrO, YTO
UCMbITAHWIO NOABEPraeTca coeanHeHne ¢ kombuHaumei npeaenbHbiX 3HAaYEHUI pasMepoB, Npu KOTOPOR ume-
10T MECTO HauxyALuue SKChryaTauuoHHbIE XapaKTepUCTUKU, UTO MOXET OblTb OnpeaeneHo aHanuTU4ecKum,
pacyeTHbIM (HanpumMep No METOAY KOHEYHbIX 3NTIEMEHTOB) U (UNnK) SKCNEepUMEHTasbHbIM NYTEM, Hanpumep nNpu
nomoLLW TeH304aT4nKoB. [pu BbIBOPE HanxyaLen KOMOMHaLMM pasmepoB U3rOTOBUTENb AOMKEH NMPUHMMATb
BO BHUMaHWE MUHUMAIbHBIA U MAaKCUMAanbHbIA Npeaenbl KOHTAKTHOTO AAaBMNEHUS B NTOKANbHOM YNIIOTHEHUM,
CYMMapHYIO KOHTaKTHYIO Harpy3ky U CyMMapHYIO aKTUBHYIO ANIMHY KOHTaKTa B YMNNOTHEHWM, HA YTO BIMSAIOT
napameTpbl MexaHu4eckon o6paboTku. B MydToBbIX pPe3b00BbIX COEAUHEHUAX CTOPOHLI A U B AOMKHbI ObITh
MexaHu4Yeckn o6paboTaHbl 40 NONYyYEeHUA OAUHAKOBbLIX Pa3MepOB.

Mpu BbIBOpE HanxyaLen KoMBUHaUMM pasmepoB Npu MexaHu4eckon o6paboTke, B YMCne Npovmx, ume-
I0T 3HAYeHune npeaenbHble OTKIIOHEHMA CeayloLwmx napaMeTpoB:

a) AMameTpbl YNNOTHEHUN;

b) KOHYCHOCTb pe3bObl;

C) LUMPUHA TOPLA HANNENBLHOTO 3MEeMEHTA;

d) anametpsbl pe3bbbl;

€) LepoxoBaToCTb MOBEPXHOCTHU.

6.5.2 MNpumep BbIGOPa NpeaenbHbIX OTKIIOHEHMIA pa3MepoB NPU MexaHu4eckon o6paborke

B kayecTBe npumMepa npuBegeM YNopHOe COEAMHEHUE C KOHMYECKON pe3bOon, yNnnoTHEHUeM MeTans-
METann 1 ynopHbIM TOPLIOM Ha HUMNMNENbHOM 3nemeHTe. B Tabnuue 4 npuseaeHbl KOMOMHaALUKW AMaMeTpoB
YMMAOTHEHMA U Pe3bObl, KOHYCHOCTU PE3b0bl U MOMEHTOB OKOHYaTENbHOMO CBMHYUBAHUSA, NMPU KOTOPbIX MMEET
MECTO HauxyaLlas kKombuHauua napaMeTpoB, COOTBETCTBYIOLWLAA LeNu UCNbITaHUA no Tabnuue 2. B gaHHOM
cryyae U3roToBUTENb AOIMKEH U3rOTOBUTL SNEMEHTLI COEAUHEHUA C NPeAENbHLIMU OTKITOHEHUSIMU Pa3MepoB,
yKasaHHbIMK B Tabnuue 4, ecnu ToNbKO aHanu3 no 6.5.1 He NoKa)eT, YTO HeO0OX0AUMO UCTILITLIBATL COEAMHE-
HWE C Apyrumu npeaenbHbIMU OTKNOHEHUAMM.

Ta6nuya 4 — MNpegenbHble OTKIOHEHUs1 pa3MepoB NpU MexaHu4eckoil o6paboTke

Pasmep MniocoBoe npefensHoe OTKIOHEHWe MuHycoBoe npefenbHoe oTKNoHeHue
MakcumaneHbll guaMeTp pe3sbbl He orpaHuyeH 0,025 mm
MakcumanbeHblii guaMeTp ynNnoTHeHUS He orpaHu4eH 0,025 mm
MuHuManbHbI gnameTp pesbbbl 0,025 mm He orpaHudeH
MuHUManbHbI gUaMeTp yNnoTHEHMA 0,025 mm He orpaHudeH

KoHycHOCTb pe3bbbl*
MakcumanbHas (bonbluas) He orpaHuyena 0,025 MM Ha 25,4 Mm
MUHUManbHas (Manas) 0,025 MM Ha 25,4 MM He orpaHuYeHa

* I'Ipe,qeanble OTKITOHEHUA KOHYCHOCTU OTHOCATCA K KaXA0MY YKa3aHHOMY UHTepBany Ha AnuHe p63b6bl.

6.6 TpeboBaHuA K NpeaenbHbIM OTKIIOHEHUAM Pa3MepPoOB NPU MexaHn4Yeckon obpabotke

MpeaenbHble OTKIMOHEHUSI pasmepoB 00pa3LOB COeAUHEHUIT AOMKHbI COOTBETCTBOBATL YKa3aHHbIM B
Tabnuue 4.

6.7 YnopHbIi TOpeL ¢ KaHABKaMu

Mpu ncnbiTaHKUSIX YNOPHBLIX COEAUMHEHUI HA YNOPHOM TOpLUE HMNNENbLHOro anemeHTta A (topue B pac-
TpyOGHOro coeanHeHusi) 06pasuoB coeauHenui 1, 2, 3 u 4 (kpome obpasua 4 ana CAL |) BbInonHAIOTCA Ka-
HaBKU B COOTBETCTBUM C PUCYHKOM 12, KOTOPbIE MMUTUPYIOT BO3MOXHbIE MOBPEXAEHUSA NPU JKCNyaTaumm
COeAuHEeHuII B NoneBbixX YCrnoBusix. KaHaBku BbINONHAIOT nNepea nepebiM CBUHYUMBAHUEM 0Opasua coeauHe-
HuA. Ecnu 310 CcOrnacoBaHo, kKAHABKW MOTYT ObiTb BbINOMHEHLI HA TOPLUAX APYrMX UCMbITbIBAEMbIX 00pasLoB
COEANHEHWIA.
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1— kaHaBKa rny6uHoii He MeHee 0,2 MM; 2 — KaHaBka ry6uHoil He MeHee 0,2 MM Ha NMPOTVBOMOJIOXHO CTOPOHE; 3 — YNOpPHbIA Topew;
4 _ BUTKM pe3bbbl

MpumMeuyaHne — KpoMKM KaHABOK 1 1 2 HEOGXOAMMO CKPYrUTb BO M3bexaHue 3aefaHusi. KaHaBku HE [OSKHbI
BbIXOAMTb 32 KPOMKM MeTasia Ha yNopHOM TOpLEe HUMMNeNbHOro afneMeHTa.

PucyHok 12 — KaHaBku Ha ynopHom Topue

Mpn UcnbITaHUAX C YNJIOTHEHUSIMUW APYTOro TUna Ha/inyne KaHaBoK Ha YNOPHOM TopLe siBNsieTcs npeame-
TOM corfiacoBaHusl. B nMosHbI OTYET MO UCMbITAHUAM M0 NpuaoXeHu D, a Takke B 6051ee KOPOTKMIA CBOAHbIN
OTYET MO MpUIoXeHNto E HeobXxoaumMo BKIUNTL 06OCHOBaHWE OTCYTCTBUA kaHaBokK. OfHaKo B TOM clyyae,
Korga gonyckaetcs o6paboTka yNnoOpHOro Toplia B MOMEBbLIX YCNOBUAX, Ha obpasuax 1, 2, 3 n 4 (3a uckioue-
Huem obpasua 4 ansa CAL ) 4o/mkHbI GbiTb BbIMNO/IHEHbI KaHABKU.

7 Mpoueaypbl UcnblTaHn

7.1 OCHOBHblEe NOMOXEHNA

Mpn onucaHHbIX HWXKe Npoueaypax UCMbITaHW COefMHEHUE C HauXyALeld KOHCTPYKUMeld noasepraroT
BO3JENCTBUIO 06/1aCTW UCMbITATE/bHbIX HArpy30K Y NpeAesibHbIX Harpy3oK Ans Tena Tpybbl WM coeanHeHNs
(4TO MeHbLue).

B Tabnuue 5 npvBeAeH NepeyeHb MCMbITaTesbHbIX NPoUeAyp ANA KakAoro obpasua coeguHeHUst B CO-
OTBETCTBUM C LENSIMU UCMbITaHUA Mo Tabnuue 2 U ¢ y4eToM Hatsra Mo YrnjoTHEHWIO, YC/IOBUSIMA CBUHYMBA-
HUSI-pa3BMHUYMBAHNS, a Takke UcnbiTaHuii cepuii A, B nan C (Tepmumyeckummn uuknamu) u LL (npegenbHbiMn

Harpyskamu fo paspylieHus). B Tabnuue 5 npmBefeHbl Takke 60nee nogpobHble CBefeHWs A5 CoefuHeHU
MTC (coegvHeHue c ynaoTHeHUeM MeTann-metasnn).
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¥ Tabnuua 5— OnucaHne obpasiLja COeMHEHNS U NepedeHb UCTbITaHUA YNOPHbLIX COeAUHEHUI ¢ KOHUYECKOW pe3bBoit U YNNOTHeHNeM MeTan—MeTann

OnucaHue obpasLa coegUHeHUA PesbboBasa cmaska MomeHT CBUHYMBaHWe- CALII CAL |
pasBuH- CAL IV CAL I Cepus Cepus
Homep HaTar MU M/B FMU MU M/B FMU YnBaHUe. Cepl/lﬂ nenblTaHUU Cepl/lﬂ NnenblTaHUU UCALITaHUA UCAbITa Wi
O6pasua CocTosa- SnemeHT B
coegn- HWne
Pesb- | YrinoT- One- aneMeHT One- anemeHT CALII
HeHuna 6a | nenne MeHT A B MEHT A B CAL IV CALI| A B C LL A B C LL C LL B LL
1 H | L H“;E”” H | — | H L | —| L |FMU|FMU| —| B | C |LP1| —| B | C |LP1 C |LP1| B [LP1
2 L | L HM;EMM H | L|H]|H|H]|HIRG|FMU|A|—]|cC]|LP2|]A]|—]C |LP2 C |LPs| B |LP6
3 H | H B"'gi""”" H | L|H|H]|H]|HI|RG|MBG|—|B|C|P3| —|B]|C|LP3 C |LP3| B |LP3
4 L | H B"'gcl’_""”" H | L|H|H|H]|HI|MB| —|A|—]|cC]|LP4|l A|—]|C |LP4 C |LP5| — | —
5 H | L H"'Ssl'f"”" H|{L|H|L|H]|LIRG| —|A|—|—|ws|A|—|—|P5|—|—|—|—]|—
6 H | L H“;E”” H | L|H|H|H|HIRRG| —|—|B|—|Ps|—|B|—|P8|—|—|—|—]|—
7 L | H B"'gcl’_""”" H| L |H|L|H]L|MBG| —|A|l=|=|P|=|=|=|=|=|=|=]|—=]|=
8 L | H B"'gi""”" H|L|H|L|H]|L|MBG —|—|B]|—|P8|—|— el el e el et
CBUWHYMBaHNE — 3rEMeHThLI A MU (Tonbeko) 8 6 4 3
«Kpyrosoe» ucnbITaHWe Ha 3aefaHue
npv CBUHYUBAHWMN-pa3BUHYMBAHUN — MBG 3 1 1 1
CymMma anemeHToB A 1 B anemeHTs B
06pa3LioB ANs Kaxzaoro «Kpyrosoe» UcnbiTaHWe Ha 3aefaHne
CBUHHMBAHWA-PA3BUHYNBAHUA | npy canHUMBaHUM-pasBUHUNBaHUN — RRG 4 4 2 0
anemeHThl B
OKOHYaTensHoe CBUHYMBaHUE — EMU 8 6 4 3
anemeHThl B
Obwee yncno obpasLoB CoOeqUHEHNA NS KaXA0ro Knacca ucnblitaHui 8 6 4 3

9102—6.9€1 OO d 100



GE

Okor4aHue mabnuupi 5

MU — cBuH4YMBaHue, cm 7.2.2. L — MUHUManbHOe 3HayeHue, pekoMeHayeMoe U3roTOBUTENEM.

M/B — cBUHYMBaHWe-pa3BUHYMBAHME. LL — ucnbiTaHne npu npegensHoi Harpy3ke (40 pa3pyLueHus), CM. pasaen 7 u Tabnuuy

MBG — ucnbiTaHue Ha 3aejaHue npu CBUHYMBaAHUMU-Pa3sBUHYMBAHUMN, 2.

CM. 7.2.3. SL — HaTar no ynnoTHEHUIo, 3aBUCALLMUIA OT NOKasribHOMO KOHTAKTHOro AaBneHus unu

FMU — oKoHuaTenbHoe CBUHUMBaHMe, cM. 7.2.5. obLLeil KOHTaKTHON Harpy3ku , T. €. MHTerpasna KOHTaKTHOro AaBfeHns B YNNOTHEHUW.

H — MakcuMarnbHoe 3HaYeHue, peKOMEHAYEMOE N3rOTOBUTENEM. RR(? 2—4 «KpyroBoe» MUcCnbiTaHWe Ha 3aefaHWe Npu CBUHYWBAHWU-PA3BUHYMBAHWUW,
CM. 7.2.4.

MpumMevyaHne — B HapesaHHbIX U CBUHYEHHLIX COEAUHEHUSIX BCE AreMeHTbl A JOMKHbI UMETb TaKyHo Xe KOHUrypauuio, Kak 1 ONUCaHHbIe Bhile
anemeHTbl B, 1 omkHbl 6bITb CBUHYEHBI TONBKO OAWH pas, cM. 7.2.2.

Peabba pacTpybHoro coegmnHeHns obo3HaueHa Kak pesbba anemerTa B.

910¢—6.9€1 OO d 1001
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7.2 UcnbITaHUA HA CBUHYMBaHUe-pa3sBUHYMBaHUe

7.2.1 CymyHOCTb UCNbITAHUN

Bce nepBoHavanbHble 1 NPOMEXYTOUHbIE CBUHUMBAHUA NPU UcnbITaHusx MBG n RRG gomxHbl BbINOn-
HATBLCA 10 MAaKCUMafNbHOI0 MOMEHTAa CBUHYMBAHUS NPU MUHUMANBLHOM KONMYecTBe pe3bboBoi cMaskn. OKOH-
yarenbHoe CBUHYMBAHWE Nepes UCMbITaHMEM MO 06NacTu UCNbITaTernbHbIX HArpy30K BbINOMHAETCA NPU Mak-
CUManNbHOM KONMYEeCTBE CMa3ku, HAHECEHHOI Ha BCE COEANHEHUS!, a MOMEHT CBMHUYMBAHUS AOMMKEH NPU 3TOM
COOTBETCTBOBATH AAHHLIM Tabnuubl 5. Mpy UCNbITAHUKM COeAUHEHUIE C YNNOTHEHMEM NO pe3ble (CoeanHeHus
TSC) okoH4yaTenbHOe CBMHYUBAHUE Nepes UCNbITaHUEM NO 006NacTU UCTIbITATENbHBIX HArPY30K BbINOMHAETCA
C MUHUMASbHBIM KONUYECTBOM pPe3bbOBOI CMAa3KuU U C NPUSIOXKEHUEM MUHUMATIBHOTO MOMEHTA CBUHYMBAHUSA.

B OkOHYaTenbHbIN OTYET HEOOXOAUMO BKMIOUUTbL OLEHKY 3aefaHusi ¢ NpunoXxeHneM oTOCHUMKOB MECT
3aejaHuAa 40 1 Nocne peMOHTa Nocse NepBoro 3aefaHusi, OTPEMOHTUPOBAHHLIX NOBEPXHOCTEN nNocne cneay-
IOLLEro pasBMHYMBAHNA U NOCIIE OKOHYATENbHOIO Pa3sBUHYUBAHUSA.

Mo BuAaM CoeaAMHEHMN, He BKIIOYEHHbIM B TabnuLy 5, M3roToBUTENb AOIMKEH CAMOCTOATENBHO BbIOpaTh
KONUYECTBO CMa3kn U BENMUMYMHY MOMEHTA CBUHUYUBAHUSI B COOTBETCTBUMU C LIENSIMU, YCTAHOBINEHHbIMKW Tabnu-
uen 2. CoeguHeHus ¢ ynnoTHeHUeM no pesbbe u coeguHeHns 60nNbLIOrO AuaMeTpa MOryT UCTbITbIBATLCA C
MCNonb3oBaHNEM COOTBETCTBYIOLLMX AAHHBLIX TAONULbI 5.

Bce anemeHTbl A CBUHUMBAIOT TONBLKO oAMH pa3 (MU), kak ykaszaHo B 7.2.2. Bce anemeHTbl B okoHua-
TenbHo cBuHunBatoT (FMU), kak ykasaHo B 7.2.5, 0AHaKO HEKOTOpble 00pa3sLbl UCMBITLIBAIOT HA CBUHYMBaHUE
1 passuMH4MBaHue B cootBercTBum ¢ 7.2.3 (MBG) n 7.2.4 (RRG).

7.2.2 CBuHynBaHue (MU) anemeHTOB A

Bce anemeHTbl A 06pa3L0B CBMHUYMBAIOT, KAK YKa3aHO HUXeE:

a) obLyMe yKkazaHusa N0 CBMHYMBAHUIO U PA3BUHYMBAHUIO CM. B 5.7, NPU 9TOM B NEPEYHE AAHHbLIX MO reo-
MeTpu4eckum napamerpam obpasua (dhopma C.3) ykasbiBaloT COOTBETCTBYIOLME AAHHBIE;

b) anemeHTbl coeaMHEHNA AOMKHbI ObITb YUCTBIMU U CYyXUMMU, HEOOXOAUMO 3apErncTpMpoBaTb Maccy
HaHeCeHHOW Ha HMX pe3bboBOI CcMasku;

C) CBMHYMBAIOT COEAMHEHNUS B COOTBETCTBUN C AAHHbLIMU Tabnuubl 5 ¢ HAHECEHUEM yKa3aHHOro Konuye-
CTBa CMas3sKku 1 NPUNOXKEHNEM YKA3aHHOTO MOMEHTa CBUHYMBAHUA (CM. NPUMEYaHUE);

d) B MepevHe AaHHbIX MO0 CBUHYMBAHWIO M pa3BuHUMBaHuIO (chopma C.2) n AaHHbLIX NO rEOMETPUYECKUM
napametpam o6pasua (bopma C.3) ykasbiBaloT pe3ynbTaTbl JAHHOIO UCTIbITAHUS.

MpumeyaHune — PacTpybHble CO8ANHEHUS UMEIOT aNeMeHTLl B U He UMeloT anemeHToB A.

7.2.3 VicnbiTaHue 3rnemMeHTOB B Ha 3aegaHne npu cBUHYMBaHUM-pasBuHYnBaHum (MBG)

3T0 ncnbiTaHue BbINOHAETCA Cneaywum o6pasom:

a) obLime ykasaHus Mo CBUHYUBAHUIO-PA3BUHYMBAHUIO CM. B 5.7, NpU STOM B NepevHe AaHHbIX NO reo-
MeTpuyeckumM napametrpam obpasua (bopma C.3) ykasbiBalOT COOTBETCTBYIOLLUE JAHHBIE;

b) anemeHTbl coeaguHEHUA AOMKHbI ObiTb YUCTLIMU U CYXMMM, HEODXOAMMO 3aperMcTpupoBaTb Maccy
HAHECEHHOW Ha HUX pe3bb0BON CMa3Kky;

C) NOCMNe Ka)aoro pa3BMHYMBaHUA HEOOXOAMMO OYUCTUTb, OCMOTPETL U ccpoTorpacbmpoBaTbh HUNNENb-
Hbl U pacTpyOHbI anemMeHTbl B COOTBETCTBUM C 5.7 MNMocne nepBoro u nocneaHero pasBUHYUBaAHUSA pe3ynb-
TaTbl 3aNMUCLIBAIOT B NEpPeYeHb AAHHbLIX MO reOMeTpUYIECKMM napamerpam obpasua (popma C.3). Pesynbrarhl
UCMNbITAHWA 3anNUCLIBAIOT TaKKe B NepevyeHb AAaHHbIX N0 CBMHYMBAHUIO U pasBuHUMBaHUIO ((popma C.2);

d) anemeHT o6pasua 4B coeauHenuii CAL Il n CAL Il n anemeHTbl 06pa3uos 4B, 7B n 8B o6pa3suos CAL
IV CBUHYMBAIOT M pa3BUHYMBAIOT AEBATHL Pa3 NpPU UCNbITAHUWU COEAUHEHMI HACOCHO-KOMMNPECCOPHBLIX TPYO K
[Ba pasa nNpu UCNbITaHUM coeauHeHui o6caaHbix Tpyb. SnemeHT 3B obpasuya CAL | cBMHUMBAIOT U pa3BuH-
UYMBAIOT AEBATL Pa3 NMpu UCMLITAHUN COEAUHEHUI HACOCHO-KOMMNPECCOPHBIX TPY6 1 ABa pa3a npu UCMbITAHUK
coeauHeHuit o6caaHbix Tpy6. Bce CBMHUMBAHMS BLINOMHSAIOT C TEM KONIMYECTBOM pe3b00BOM CMas3ku U Takum
MOMEHTOM CBMHYMBAHUS, KOTOPbIE YKa3aHbl B Tabnuue 5. O6 okoHYaTENbHOM CBUHYMBAHMU CM. 7.2.5.

7.2.4 «Kpyrosoe» ucnbiTaHue anemMeHTOB B Ha 3aeaaHve npu CBUHYMBaHUU-PA3IBUHYMBAHUMN

WUcnbiTanne anemenToB 2B, 3B, 5B 1 6B BbinonHaeTcA cneaylowmm 06pasom:

a) obwme ykasaHus N0 CBUHYMBAHMUIO U PA3BMHYMBAHMIO CM. B 5.7, NPU 9TOM B NEPEYHE AaHHbIX NO reo-
MeTpu4Yeckum napameTpam obpasua coeguHeHus (chopma C.3) ykasbiBalOT COOTBETCTBYIOWME AAHHDIE;

b) anemMeHTbl COeAMHEHUS! JOIKHbI ObITb YACTBIMU U CyXUMM, HEOOXOAUMO 3aperucTpupoBaTb Maccy
HaAHECEHHOW Ha HUX pe3bbOoBON CMa3Ku;

C) nocne Ka)goro passMHYMBaHMSA HEOOXOAMMO OUMCTUTL, OCMOTPETHL U CchoTorpacdhmposaTh HUNMENBbHLIN
n pacTpyOHbIli 3NeMeHTbl B COOTBETCTBUM C 5.7. ocne nepBoro u nocneaHero passMHYNBaHUA pesynbraThl 3a-
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MUCLIBAIOT B NepeYeHb AaHHbIX MO reOMeTpUYEcKuM napamerpam obpasua coeguHenus (popma C.3). Pesynb-
TaTbl UCMbITAHUA 3AMNUCLIBAIOT TAKXKE B NEpPeYeHb AAaHHbIX MO CBUHYMBAHUIO U pa3BuHYMBaHuio (oopma C.2);

d) npu ucnbITaHMM cCoeanHeHu 0b6caaHbIX U HACOCHO-KOMMNPECCOPHbIX TPyO Ha ypoBHu CAL Il n CAL
IV CBUMHYMBAIOT U pasBUHYMBAIOT 3nemeHTbl o6pasyos 2B, 3B, 5B u 6B. CBMHUMBaHME M pasBMHYMBaAHMWE
COEWHEHMI T HACOCHO-KOMMNPECCOPHbIX TPYO BLIMOMHAKOT YETbIPE pasa Takum oBpasom, YToObl BCE YeTbipe
HUNNESbHbIX 3NIeMeHTa CBUHYMBANUCH CO BCEMU YETbIPbMSA pacTpyOHbIMK anemeHTamu. CBUHYMBAHKUE U pas-
BMHYMBAHME COoeaMHeHuit oBcaaHbIX TPy BLIMOMHAIOT ABa pasa, CBUHYMBASA BMeCTe anemeHTbl 2B 1 5B u
anemeHTbl 3B 1 6B. CoeguHeHun CAL || HAacOCHO-KOMNPECCOPHbIX TPYD CBMHYMBAIOT U PA3BUHYUBAIOT YEThIPE
pasa, o6caaHbix Tpy® — aBa pasa, CBUHYMBAs aneMeHThl 2B u 3B. Konnyectso pe3b60oBOI CMa3ku 1 MOMEHT
CBMHYMBAHWS AOMKHbI COOTBETCTBOBATL AAHHLIM Tabnuubl 5. O6 OKOHYaTENbHOM CBMHYMBAHUU CM. 7.2.5.

7.2.5 OkoHuyaTenbHoe cBuHYuBaHue (FMU) anemenToB B

3TO UCMbITaHME BbINOMHAETCA Creaylowmm 06pasom:

a) obLue ykasaHus No CBUHYMBAHMUIO U PA3BUHYMBAHWUIO CM. B 5.7, PN 9TOM B NEepeYeHb AaHHbIX MO reo-
MeTpu4eckum napametpam obpasua (chbopma C.3) 3anucbiBalOT COOTBETCTBYIOLLUE AAHHbBIE;

b) coeanHeHus fOmKHbI BbITb YNCTBIMU U CYXMMU, HEOBXOAMMO 3aperncTpupoBaTb Maccy HaHeCEHHO
pe3bb0BOI CMasKu;

C) CBUHYMBAIOT BCE COEAUHEHUS B COOTBETCTBMM C AAHHLIMU Tabnuubl 5 ¢ HAHECEHMEM YKA3aHHOIO KO-
nuyectea pe3bLb0BOI CMa3KM U NPUNOXEHUEM YKA3aHHOTO MOMEHTA CBUHUYMBAHWUS,

d) pesyneTaTbl UCMbITAHUA 3aNUCLIBAIOT B MEPEYEHb JAHHBLIX MO CBUMHYUBAHWUIO U PA3BUHYMBAHUIO (DOpP-
ma C.2), a Takke B nepedeHb AaHHbIX N0 reoMeTpuyYeckuM napameTpam obpasua (chopma C.3).

7.3 VcnbiTaHNA NpU KOMOMHMPOBAHHBIX Harpy3kax

7.3.1 PacyeTt o6nacTu ucnbitatenibHbIX Harpy3ok

Ons obecneveHns HecyLlen cnocoBHOCTM Tena TpyObl MU paboToCNOCOBHOCTU KPUTUHECKOTO CEYEeHUs
COeMHEHMA ucnbiTaHne 06pasLoB MO HACTOsILLEMY CTaHAApPTY NPOBOASIT MPU CTOMb BbICOKUX Harpy3kax unu
KOMOMHaUMAX Harpy3oK, HACKOMbKO 9TO npakTuyeckn GesonacHo. B cBa3u ¢ atum npu Boibope obnactu uc-
nblTaTenbHbIX HAarpy3oK U NpeaenbHON Harpy3ku Ans kaxaoro o6pasua ucnonb3yoT creayloLme nokasarenu:

a) MNpeaen Teky4ecTu.

Mcnonb3yloT MMHUMAaTbHbIA (PakTUYECKMIA Npeaen TEKYYeCTU MCXOA4HOW 3aroTOBKU ANA Ka)aoro coeau-
HeHus. OfHaKo MO COrnacoBaHWIO MOXET UCMONb30BaTbCA Bonee BLICOKOE 3HAYEeHUE npeaena TeKyyecTu,
Hanpumep cpefHee 3Ha4YeHue Ans ICXO4HOW 3aroTOBKM, @ He MUHUManbHOE 3HAaYeHuUe.

b) Hapy>XHbl1 1 BHYTPEHHUI AuameTp.

Ona pacdeta MOXET UCNONb30BATLCA HOMUHAIBHbLIM HAPY)XHbIN AUAMETP unu (PakTU4EeCKun cpegHui
HapyXHbli gnameTp. BHYTpeHHUI gnaMeTp paccyuTbIBaIOT N0 MUHUMANbHOW TOSLMHE CTEHKU (nepeduncrne-
HUe C)).

C) TonwmHa CTeHkn Tena TpyObl U TONWMHA CTEHKU B KPUTUHECKMX CEYEHUAX COEANHEHUS.

[na pacyeta UCMOnb3yT PaKTUYECKYI0 MUHUMANbHYIO TONLWMHY CTEHKM Kak Tena TpyObl, Tak B ceve-
HUAX COEAUHEHMA.

Onsa ucnbiTaHus COEAMHEHUN, KOTOPbIE A0MKHBI UMETL PABHYIO NPOYHOCTL C TENOM TPyObl, 06nacTb uc-
nblTaTenbHbIX HAarpy3oK Ans Tena Tpyobl 40MKHA ObiTb HAUMEHbLUEH U3 PACCHUTAHHBIX C UCMOSNb30BAHUEM:

- (hakTM4eckoro MMHUMAanNLHOIO npeaena TeKy4eCcTU, MUMHUMANbLHOW TOSMWMHBLI CTEHKU (HO He Gonee
95 % HOMMHANbLHON TOMNWMHBI CTEHKN TPYObl) M HAPY>KHOTO AnaMeTpa dfieMeHTa A;

- (hakTM4eCcKoro MMHUManNbLHOrO npeaena TEeKy4ecTU, MUMHUMANbHOW TOSMWMHBLI CTEHKU (HO He Gonee
95 % HOMMHANbLHON TONLUHBLI CTEHKMU TPYObI) M HAPYXXHOTO AMameTpa anemeHTa B;

- (hakTMyeckoro MMHUManNLHOro Npeaena Tekyyectn marepuana Mydrbl (95 % HOMUHANBHON TONLLUHbI
CTEHKU TPYyObl U HOMMHANBLHOO HAPYXXHOTO AMaMeTpa Tpybbl). Pacyer NpoBOAUTCS MO ypaBHEHUAM AnNs Tena
Tpybbl Takum oBpa3om, kak ecnu Obl Tpyba umena npeaen Teky4ecTu matepuana mydrsbl.

[ns ncnbiTaHua coeiMHEeHUN, KOTOPbIe AOIKHbI ObITb MEeHee NPOYHLIMKU, YEM TENO TPYObl, B KAKOM-TU-
60 KkBagpaHTe 00MACTU UCMbITATENLHBIX HAIPY30K, U3FOTOBUTEMNL AOMMKEH CAMOCTOSTENLHO YCTAHOBUTL Me-
TOAbl ONpPeAeneHna Harpy3oKk Ans UCNbITaHUa B fJaHHOM KBafpaHTe. Ecnu coeanHeHnne A0mMkHO ObITb MeHee
NPOYHbLIM, YEM TENO TPYObl NPU CXKATUM, TO UCTILITAHUA AOIDKHbI BKNIOYATb BO3AENCTBME BHYTPEHHETO AaBne-
HUA (ecnu HeoBxoauMO, U BHELLHEro AaBneHus), aocturaiowee 95 % VME (unu yctaHOBNEHHOro npeaena
OaBneHus).

CneayeT OTMETUTb, UTO ucnbiTaHus B kBagpaHTtax Il u Il 06b1MHO TPEBYIOT cneLmanbHbIX KpenneHuin Bo
nsbexaHue Bbiny4YUBaHUS.
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7.3.2 CymiHOCTb UCNbITAHUA

Mpu ucnbiTaHun nNpu KOMOMHUPOBAHHLIX Harpy3kax obLyee oceBoe ycunue npeacraenser cobow cymmy
0CEBOWN Harpysku OT Harpy304HOro yCTpOMCTBa U OCEBOW Harpy3ku OT AasneHus (npu ero Hanuuum). Kpome
AaHHbIX, He0OX0AUMBIX B COOTBETCTBUU C HACTOSILLUM CTAHAAPTOM, U3rOTOBUTENb JOJDKEH 3aperncTpupoBarb
M yKa3aTb B OTUYETE Apyrue CBeAEHMUS, KOTOPbIE OH COYTET CyLUECTBEHHBIMM ANl 9TOr0 UCNbITaHUA. Ona pe-
rmcTpauum yreyek, BOSHUKLLIMX B X0A€e UCNbITaHUsA, ucnonb3ytotr popmy C.5 — nepeyeHb AaHHbIX M0 yTevkam
COEeANHEHNA.

Ortcuer Bbigepxek no Tabnuuyam 6, 7 1 8 HauMHaAeTCa ¢ MOMEHTA AOCTWXKEHUA U ctabunusauuum 3a-
OAaHHbIX 3HAYEHUI Harpy3ku, 4aBneHus u Temneparypsl. [pu NosSiBNEeHUU yTevkn BbIAEPXKKA NOJ AABIIEHUEM
[AaHHOrO 3Tana AOoIKHA NPOoAONXaTbCA HE MEHEE OAHOTO Yaca, YToObl UMETb BO3MOXHOCTb OLIEHUTb XapakTe-
puctuku yteuku. CpegHuil Temn yTedek perncTpupyior 3a kaxable nocneaytowme 15 MuH, a npu BbIAEPXKKE B
TeyeHne 1 4 — 3a Kaxgblie 5 MUH.

Mepea npoBeageHnem ucnbiTaHui cepum A u B Bce obpasubl, kpome 06pasLos coeauHenmii CAL |, noa-
BEPraloT BblAEPXKKE B TeYeHne 12 4 npu MUHUMAaNbLHOM TEMNEpPAType COrnacHo AaHHbIM Tabnuupl 1. Takas
npoueaypa:

a) yMEHbLUAET BblAeneHne rasoB U3 pe3b00BON CMa3ku NMpu JanbHENLeM UCTBITAHUK, YTO MOTTO Obl
ObITb NMPUHATO 32 YTEUKY;

b) cospaet HauxyaLme ycnosus ansa pe3nbDOBOW CMa3ku.

MenbiTaHne MOXeT ObITb MpepBaHo B NIO60 MOMEHT BpEMEHU NYyTEM CHATUSI BCEX HArpy30K, HanpumMep
Ha HOYb UNK Ang pemoHTa obopyaoBaHus. Nocne 3Toro UCNbITaHWe AOIPKHO ObiTb BO30OHOBNEHO HA TOM Xe
aTane NpuUroXeHUs Harpy3ok, Ha KOTOPOM OHO Obino npepBaHo. [JonyCkaeTcsi OAHOBPEMEHHOE UCTIbITAHUE
cepuaMKU U3 HecKonbknx obpasuos. OaHAKO NMPU 3TOM AOIDKHbI ObITb NPUITOXKEHbI HAUOONbLLME HArpy3ku U3
TpebyembIx AN kaxaoro obpasua cepuu.

7.3.3 NcnbiTanna cepun A — PacTaxeHue/cxaTtue m BHyTpeHHee/BHellHee AaBreHne (HACOCHO-
KOMMNpeCcCcopHbIe U 06cagHble TPyObl)

O6pasupl coeauHeHuna (cm. Tabnuuy 1) nogeepratT cneaylowmM A4eNCTBUSM:

a) onpeaensoT 0CEBbIE HArpy3kM ANs BbIAEPXKKM N0 pucyHkam 13, 14 u Tabnuue 6;

b) onpeaensalotr BHyTpPEHHEE AaBneHue ANA TOYeK BbIAEPXKKU Mo Harpy3kon no pucyHkam 13, 14 u ta-
6nuue 6;

C) ONPeAEnsIoT BHELLHEE AaBneHne Ans BblAEPXKKU NoA Harpy3koi no pucyHkam 13, 14 u tabnuue 6;

d) npoBOAAT MCNbITAHWE B COOTBETCTBMU C yKasaHusiMK, npuBeaeHHbiMu B 5.9, 5.10 1 5.11 u B cooTBET-
CTBUU C pUCyHKamu 13, 14 n Tabnuuei 6;

€) pesynbraTtbl UCMbITAHWA 3anNUCbIBAIOT B NepeyeHb AaHHbIX O BbITECHEHHOM obbeme Boabl (hopma
C.6) 1 nepedeHb AaHHbIX MO yTe4ykam coeauHeHus (popma C.5).

Tabnuuya 6 — 3Tankl HarpyXeHUa NPU UCMBITaHNAX cepumn A (CM. pucyHoK 13 unu 14) — McnbiTaHue B kBagpaHTax |,
I, 1l v IV (6e3 naruba) npu KOMHaTHOW TeMnepaType

ST1an Touka ObLee oceBoe ycunue?, BHyTpeHHee ,anneHueb, BHelwHee gaBneHue®, Bblgepxka,
HarpyxeHus HarpyxeHus % npeaena Teky4ecTu MMa MMa MWH
1€ 1 95 0 0 5
2¢ 2 95 95 0 60
3¢ 3 80 95 0 15
4¢ 4 CEPL 95 0 15
5¢ 5 0 95 0 15
6°¢ 6 -33 95 0 15
7° 7 -67 95 0 15
8¢ 8 n g¢f -95 0 0 5
MepekntodeHne ¢ BHYTPEHHEro AaBlieHUN Ha BHELWWHee faBneHue
9° 109h -95 0 95 15
10¢ 11gh -50 0 95 15
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OTan Touka O6uee oceBoe ycunue?, BHyTpeHHee ,anneHVIeb, BHellHee ,anneHmeb, Bblgepxka,
HarpyxeHus HarpyxeHus % npedena TekyyecTu MMNa MTlla MUH
11¢ 12gh 0 0 95 15
12¢ 139 33 0 95 15
13¢ 149 67 0 95 15
14¢ 1 95 0 0 5
159 14 67 0 95 15
164 13 33 0 95 15
174 12 0 0 95 15
18d 11 - 50 0 95 15
194 10 -95 0 95 15
MepekrovyeHne ¢ BHELLHEro AaBrneHus Ha BHYTpeHHee JaBrneHue
20¢ 2 95 95 0 15
21¢ 3 80 95 0 15
22d 8 n 9°f -95 0 0 5
23d 7 - 67 95 0 15
244 6 -33 95 0 15
25d 5 0 95 0 15
26d 4 CEPL 95 0 15
274 3 80 95 0 15
28d 2 95 95 0 15
29d 1 95 0 0 5
30¢ 2 95 95 0 15
31¢ 3 80 95 0 15
32¢ 4 CEPL 95 0 15
33¢ 5 0 95 0 15
34¢ 6 -33 95 0 60
35¢ 7 - 67 95 0 15
36¢ 8 n gef - 95 0 0 5
MepekrovyeHne ¢ BHYTPEHHEro AaBneHns Ha BHeLUHee JaBreHune
37¢ 109" -95 0 95 15
38¢ 11gh -50 0 95 60
39¢ 12gh 0 0 95 15
40¢ 139 33 0 95 60
41¢ 149 67 0 95 15
MepekroyeHne ¢ BHELLHEro AaBneHus Ha BHYTpeHHee JaBrneHue
42¢ 1 95 0 0 5
43¢ 2 95 95 0 60
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OkoHYaHue mabnuupi 6

CEPL — HanpsixeHue, Bo3HWKatoLLee nof AeiAcTBUEM BHYTPEHHEro AaBrieHUs Npy TOPLEBLIX 3arnyLuKax.
@ B npoueHTax oT 06nacTh UCbITaTENBHBIX Harpy3oK Ans COeAUHEHUS.

b MeHbluee n3 gBYx 3HaueHuit: 95 % oT 0BRacTH UcNbITaTeNbHLIX Harpy3ok unm 100 % Harpysku cMATUS No
NCO 10400 unu API Bull 5C3. Ecrin obnacTb UcnbiTaTenbHbIX Harpy3ok paBHa 100 % Harpysku cmatua MCO 10400
unu AP| Bull 5C3, Torga cnegyeT ucnons3osats 100 % Harpysku cmatusa no MCO 10400 unu API Bull 5C3.

€ 3Tanbl Harpy»KeHWA NPoTHUB YacoBOMW CTPENKN.
d 3tankl HarpyxeH1s Mo YacoBoil CTPerKe.

€ [ins coeiMHEHMI, PaBHOMPOYHLIX NPU CXaTUU C TENOM TPy6Bbl, TOYKM 8 U O OAUHAKOBLI 1 SKBUBANEHTHBI TOMb-
KO OLHOMN TOUKE Harpy)eHus.

f [insi coenuHeHWiA, MeHee NPoYHLIX MPK CXaTUK, YeM Teno TpyBbl, TOHKU 8 1 9 pasnuyHbl (cM. pucyHok 14).

9 Toukn 10—14 06bI4HO ONpefenstoTes cMATUEM Tena Tpy6bl, a He TekyuecTbio MaTtepuana Tpy6bel nog Hanps-
XeHuem VME.,

h B Toukax 10 u 11 He TpeByeTca Gonee BLICOKOE JABNEHNE, YeM B TouKe 12.

BHyTpeHHee

OasneHne
o

BHellHee

Cxartne PactsixeHune
OceBasi Harpy3ka

@ Toukn HarpyxeHua o6o3Ha4eHbl Ludpamn Gonee Menkoro WpudTa.

1 — ofnacTb 1cnblTaTeNbHbIX Harpysok, cooTBeTcTByoWan 100 % ot npeaena Tekyvect VME ans Tena Tpy6bl; 2 — o6nacTb ucnbl-
TaTenbHbIX Harpysok, cooteetcTeytolas 95 % ot npegena Tekyvectn VME Ans Tena Tpy6bl; 3 — pekoMeHAyemMas NpomMexyTodHas Ha-
rpyska mexay stanamu 1 n 2

MpuMeyvaHWe — OTanbl HArPY>KEHUs: NPOTUB X0 a YacoBOW CTPENKM, MO XOAY YacoBO CTPENKM 1 NPOTUB Xoaa
YacoBOMN cTpenku. Takum o6pa3oM, OCyLLECTBNAIT TPU MexaHUYeCcKUX LUukna. [ins coeaMHeHuid, paBHOMPOYHLIX NPKU Cxa-
TUW ¢ Ternom Tpy6el, To4ku 8 1 9 oguHakoBbl. B Tovkax 10 1 11 He TpebyeTca Gonee BbiCOKOE faBneHne, YeM B TOuKe 12.
Toukn 10—14 oBLI4HO onpeensaoTca CMATUEM Tena TPYOhI, @ He TeKy4ecTblo MaTepuana Tpy6Gel nog HanpsxkeHuem VME.

PucyHok 13 — 3Tanbl HarpyeHus 4ns ucnbiTaHuii cepun A coerHEHUS C NPOYHOCTBIO
Mpu CXaTu He HUXe NPOYHOCTU Tena TpyOokl
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@ Touku HarpyxeHusi obosHaveHbl L pamm Gonee Menkoro WpudTa.

1 — obnacTb UcnbITaTenbHbIX Harpysok, cooTBeTcTBytoWwan 100 % ot npeaena Tekyyectn VME ans tena Tpybbl; 2 — obnactb ucnbl-
TaTernbHbIX Harpysok, cooTBeTcTByoWaa 95 % ot npefena Tekydectn VME ana Tena Tpy6bl; 3 — pekoMeHayeMas NpoMexyTovHas Ha-
rpyska mexagy atanamm 1 n 2

MpuMedvyaHune — JTankl HarpyXXeHUA: NPOTUB XoAa YaCOBOIN CTPENKHU, MO XOZY YaCOBOW CTPESKN U NPOTUB XoAa
YacoBoii cTpenku. Takum o6pa3om, ocyLLEeCTBNAIOT TPM MexaHUYeckux Lukna. B Toukax 10 u 11 He TpebyeTcs Honee Bbico-
Koe flaBneHune, Yem B TouKe 12. Toukn 10—14 06bIMHO ONpeaenATca cMATUEM Tena Tpy6bl, a He TeKyvecTbio MaTepuana
Tpybbl nog HanpsixeHnem VME.

PucyHok 14 — 3Tanbl HarpyXeHusi ANA UCMbITaHWA cepum A coeJUHEHUSI C MPOYHOCTHIO
NpW CXaTun HUXe NPOYHOCTN Tena TpyGbl

7.3.4 UcnbiTaHua cepun B — PactaxeHue/cxarve n BHyTpPpeHHee AaBrieHue (HACOCHO-KOMNpec-
COpHbIe U 06cagHble TPyObl)

O6pasupbl coeauHeHus (M. Tabnuiy 1) NnoABeEpPraloT yKasaHHbIM HUKE AeWcTBUAM. CrieayeTr NOMHUTS,
yto Ans coeanHeHun CAL I, 1l u 11l uarmd HeobsasareneH, a ana CAL IV aBnaetca 06a3aTernbHbIM:

a) ecnu MCrnonb3yeTcs n3rnb, To onpeaensioT 9KBUBANIEHTHLIE OCEBbIe PAaCTArMBAIOLLME U CXUMAIOLLME
Harpysku anst usrmba, coorsercreyiowiero 40 % npeaena Tekydyectu Tena Tpyool, 40 % npeaena TeKy4ecTu
COeanHeHUs (CM. NPMMEYaHne) Unu OTKNOHEHUIO HaNpaBnNeHUAa ckBaXuHbl 19,7°/30 M, u BbIGUPAIOT HAUMEHb-
LUYIO U3 HUX;

b) onpeaensior oceBble HArpy3ku U BHYTPEHHEE AaBnNEHUE ANA TOMEK BbIAEPKKU NOA HArpy3kow no pu-
CYHKY 15 1 gaHHbIM Tabnuubl 7 6e3 usrnba;

C) onpenensioT OCEBbIE HArPy3kU U BHYTPEHHEE AABNEHUE ANSA TOYEK BblAEPXKWU NOA HArpy3KOn no pu-
CYHKY 16 unu 17 n gaHHbiM Tabnuubl 8 ¢ n3rnbom;

d) NpoBOAAT UCNbITAHUE B COOTBETCTBMU C yKasaHUsIMU, npuBegeHHbIMU B 5.8, 5.9 n 5.11, n B cooTBeT-
CTBMU C pucyHkamu 15, 16 unun 17 n aaHHbimm Tabnuy 7 unu 8;

€) pe3ynbsraTtbl UCNbITAHUA 3anUCbIBalOT B NepeYeHb JaHHbIX O BbITECHEHHOM obbeme Boabl (chopma
C.7) 1 B nepeyeHb AaHHbIX NO yTeukam coeaunHeHus (popma C.5).

MpumedyaHune — OBbIMHO 4118 TPYG HapyXHbIM nameTpom Gonee 244,48 MM npefenbHBIM KpUTEpUEM ABNAET-
cq 40 % npepena TeKy4ecTu coeguHeHUS.
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Tabnuya 7 — STanbl HarpyxeHWs Npu UCMLITAHUAX cepumn B 6e3 nsruba coeauHeHU, PaBHOMPOUHLIX C TENOM Tpy6bl
(cM. pucyHok 15) — WcnbiTaHnA B kBagpaHTax | n Il 6e3 usrnba npu KOMHaTHON TemnepaTtype

varpywenan | warpyxenin | conOmmposaion sarpyswe | | posmmon varpyswe | BASRkE w
1b 1 95 0 5
2b 2 95 95 60
3p 3 80 95 15
4b 4 CEPL 95 15
5o 5 0 95 15
gb 6 -33 95 15
7° 7 - 67 95 15
gb 8 n gde -95 0 5
gb 2 95 95 15
10¢ 8 n gde -95 0 5
11¢ 7 - 67 95 15
12¢ 6 -33 95 15
13¢ 5 0 95 15
14¢ 4 CEPL 95 15
15¢ 3 80 95 15
16° 2 95 95 15
17¢ 1 05 0 5
18P 2 95 95 15
190 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 8 n gde -95 0 15
25b 2 95 95 60
a B npoueHTax oT o6GnacTu UcnbiTaTenbHLIX Harpy3oK Ha CoeiuHeHMe.

b 3ranu Harpy>XeHusa NpoTUB YaCoBOW CTPENKK.

€ 3Tankl HarpyXeHUa No 4acoBoii CTperke.

d,U,J'IFl CoeiUHEHUIA, paBHOMPOYHBIX C TeNIOM TPYObI, TOYKM 8 U 9 OMHAKOBLI U 3KBUBAINEHTHbLI TONLKO OfHOIA
TOMKE HarpyXeHus.

€ [InA coeAMHEHWIA, MeHee NPOYHbIX NPU CXXaTUK, YeM TeNo TpyObl, TOUKU 8 U 9 pasHble (CM. PUCYHOK 17).
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Tabnuya 8 — OTanbl HarpyXXeHUs Npu UCNbITaHUSAX cepun B ¢ nsrnbom coeguHeHU, paBHOMPOYHLIX C TENOM TpyObl
(cm. pucyHok 16) — UcnblTaHuaA B kBagpaHTax | v Il ¢ narmbom npu KOMHaTHOW TemnepaType

Otan Ha- Touka MN3ru6 Tpybbl Oo6u.|ee 0ceBoe yehnne Hasrenie & % . Belaepxka,
rpyXeHms HarpyXeHms °/30 M@ B % npegena Teky4ecTu KoMBVHUpOBaHHOW MUH
coeanHeHusP Harpyakub

1¢ 1 — 95 0 5
¢ 2 — 95 95 15
3c 2B 20°f F,+T=95 95 60
4¢ 3 — 80 95 15
5¢ 3B 20°f F,+ T=80 95 15
6¢ 4 — CEPL 95 15
7¢ 5 — 0 95 15
8c 5B 20°f 0 95 15
gc 6 — -33 95 15
10¢ 6B 20°f F,+T=-33 95 15
11¢ 7 — - 67 95 15
12¢ 7B 20°f F,+C=67 95 15
13¢ 8noe — -95 0 5
14¢ 2 — 95 95 15
15¢ 2B 20°f Fo+7=95 95 15
164 81 oe — -95 0 5
174 7B 20°f F,+C=-67 95 15
18d 7 — -67 95 15
194 6B 20°f F,+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 20°f F,+T=80 95 15
254 3 — 80 95 15
264 2B 20°f Fo,+T=95 95 15
27d 2 — 95 95 15
28d 1 — 95 0 5
29¢ 2 — 95 95 15
30¢ 2B 20°f Fo+T=95 95 15
31¢ 3 — 80 95 15
32¢ 3B 20°f Fp+ T=80 95 15
33¢ 4 — CEPL 95 60
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OkoHyaHue mabnuupi 8

O6uyee oceBoe ycunue

HasneHuve 8 %

Sran Ha- Touka M?’EMG Tp’;ﬁ"' B % npeaerna Teky4yecTu KOMOUHUpOBaHHOM Beinepxka,

rpyxeHus HarpyxeHus /30 M CORIIMHEHNA Harpyaiub MWH
34¢ 5 — 0 95 15
35¢ 5B 20°f 0 95 15
36¢ 6 — -33 95 15
37¢ 6B 20°f F,+T=-33 95 60
38¢ 7 — -67 95 15
39¢ 7B 20°f F,+C=67 95 15
40¢ 8noe — -95 0 5
41¢ 2 — 95 95 15
42¢ 2B 20°f Fo+T=95 95 60

T — pactaxeHune, C — cxatune, CEPL — Harpyska OT AaBneHUsa Ha ANeMEHT COeUHEHNS C 3armnyLLKOWA.

F, — skBUBaneHTHoe usrnbatolyee ycunue (HanpsbkeHue nsrnba Ha guametpe TpyGel Dg x nnouaie cedeHunst).
2 CwM. 7.3.4, nepeuncrieHue a).
b Onpepensetcs kak 95 % obracTu ucnbiTaTenbHbIX Harpy3sokK.
¢ 3Tanbl HarpyXeHusi NPOTUB XOAa YacOBOWN CTPESIKU.

d 3Tankl HarpyXXeHUsi Mo X0Ay YacoBO CTPENKK.

€ Ina coef\UHEHNA, paBHONPOYHBIX € TENOM TPY6Gbl, TOUKM 8 U 9 0ANHAKOBbBI U IKBUBANEHTHBI TOSIEKO OAHO TOYKe
HarpyxeHus. [insi coefiMHEHUI, MeHee NPOYHBIX Ha cXaTue, YeM Teno Tpybbl, ToUkM 8 1 9 pasHble (CM. pUcyHoK 17).

f Marnbatowjan Harpyska — HaMMeHbLWas W3 CrefyloLmx: BhisbiBatowas narné 19,7°/30 M, cooTBeTcTRYIOW AN
40 % npepena TekydecTu Tena TpyGel, onpeaeneHHoro Ha gnametpe D, cooTBeTcTByloWan 40 % npefena Teky4ecTu
coeaunHeHus. Ons coegnHennin CAL I, 1l n | narné HeobasaTeneH.
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OceBasi Harpyska

@ Toukmn HarpyxeHus o6osHaueHbl Ludpamm Gornee Menkoro LwpudTa.

1 — obnacTb UcnbITaTenbHbLIX Harpysok, cootBeTcTByOWaa 100 % npegena Tekydectn VME ana tena TpyObl, 2 — obrnacTb UcnblTa-
TenbHbIX HAarpy3ok, cooTseTcTByloWwas 95 % npeaena Tekyvectn VME ana tena Tpy6bl; 3 — pekoMeHgyemMas NpoMexyTodHasa Harpyska
Mexay atanamm 1 un 2

M puMedHaHue — OTansl Harpy>xeHus: npoTtuB Xo4a 4acoBoW CTPEJIKK, No xoay 4acoBoi CTPEJIKM U NPOTUB Xo4a
YacoBoi CTPENIKN. Takum O6p830M, OCYLLEeCTBNAKT BCEro Tpu MexaHn4eCckKnx Uukna. E,J'IH COEAMHEHMVI, paBHOMPOYHBIX Ha

cXxaTtume c TenioM TPY6bI, TOYKM 8 U 9 OfUHAKOBEI.

PucyHok 15 — OTanbl HarpyxeHus gns ucneitaHuii cepum B 6e3 narnda
COefjJMHEeHMNS!, PaBHOMPOYHOrO C TeNoM TPyObl
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OceBas Harpyska

@ Toukmn HarpyxeHus o6osHaueHbl Ludpamm Gonee Menkoro LwpudrTa.

1 — obnacTb UcnbITaTenbHbLIX Harpysok, cootBeTcTByoWaa 100 % npegena Ttekydectn VME ana tena TpyObl, 2 — obrnacTb nUcnblTa-
TenbHbIX HAarpy3oK, cootseTcTByloWwas 95 % npegena Tekyvectn VME ana tena Tpy6bl; 3 — pekomeHgyemMas NpoMexyTodHasa Harpyska
Mexay atanamm 1 n 2

M puMedHaHue — OTansl Harpy>xeHus: npoTtuB Xo4a 4acoBoW CTPEJIKK, No xoay 4acoBoi CTPEJIKM U NPOTUB Xo4a
YacoBoi CTPENIKN. Takum O6p830M, OCYLLEeCTBNAKT BCEro Tpn MexaHn4eCcknx Uukna. [ns coegnHeHunn, paBHOMPOYHBIX Ha
cXxaTtue c TenioMm TPY6bI, TOYKM 8 U 9 OfUHAKOBEI.

PucyHok 16 — 3Tanbl Harpy»eHus gns ucnbitaHuin cepumn B ¢ narnbom
COefjJMHEeHMNS!, PaBHOMPOYHOrO C TeNoM TPyObl
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PactsbkeHue

Cxartue
OceBasi Harpy3ka

2 Touku HarpyxeHna 06o3Ha4eHbI LMcdpamm Goree MerKoro LpUdTa.

1 — obnacTb WcnbITaTeNbHBIX Harpysok, cootBeTcTBylowan 100 % npeaena Tekyyectn VME ana Tena Tpy6bl; 2 — obnacTb ucnbita-
TenbHbIX Harpysok, cooTseTcTBYIOW@sA 95 % npeaena Tekyyectn VME AnA Tena TpyObl, 3 — pekomeHayeMas NpoMeXxyTouHasa Harpyska
Mexay stanamn 1 1 2

MpuMeYaHue — JTanbl HarpyXeHUs: MPOTMB X0OAa YacoBOIA CTPENKMW, NO XOAY YacoBOi CTPESIKM U NPOTUB XoAa
YacoBoWi cTpenku. TakuM 06pasoM, OCYLLECTBASIOT BCErO TPU MEXaHUYECKUX LiuKna.

PucyHok 17 — 3OTanbl HarpyXeHus1 A8 UCNbITaHWA cepumn B ¢ narmbom coegmHeHus
C NMPOYHOCTLIO Ha CXaTue HIKe NMPOYHOCTM Tena Tpyohl

7.3.5 UcnbiTanna cepun C — TepMOLMKITUYECKME UCTILITAHUS C PACTAXEHUEM U BHYTPEHHUM

OasrieHueM (HaCOCHO-KOMMpPEeCCOPHbIe U 06caaHble TPYObI)
O6pa3subl coeauHeHun (cMm. Tabnuuy 1) noaBepraoT cneaylowmm e NCTBUSIM:
Q) onpeAensioT 0CeBylo Harpy3Ky 7 v BHyTPEHHEE AaBnEHWE P, KaK yKa3aHo B 5.12;
b) NpoBOAAT UCNbITAHUE B COOTBETCTBUM C YKa3aHUsIMU, NpuBeaeHHbIMU B 5.12, u puc. 10;
C) NPOBOAAT NATH LIUKITOB NPUNOXEHUSA OCEBOTO YCUIIMA U AaBNEHUs NpU KOMHATHOW Temneparype, T. €.

npunarasi BHyTpeHHee JaBreHue U pacTsbkeHue cneayowmm o6pasom:
1) cHavyana npuKkNagbIBaloT pacTsbkeHue T, Takoe, YToObl MOXKHO ObiNno A06aBUTL pacTshkeHue ot

BHYTPEHHErO AaBNeHus;
2) npuKnaabIBaloT BHYTPEHHEE AABIIEHNE ra3a p;;

3) BbIAEPKUBAIOT NOA, HArPY3KOW 5 MUH;
4) CHUMAIOT PaCTSDKEHME OT Harpy304HOro YyCTPOWCTBA A0 YPOBHA MeHee 5 % T,

5) cHwxkalor aasneHue A0 ypoBHa mexee 20 % p;.

d) HarpeBaioT obpasel, B COOTBETCTBUU C 5.12;
€) B TEYEeHME BbIAEPXKU NMPY NOBBILLEHHOW TEMNEpPAaTYpe NPOACSHIMTENBHOCTLIO 60 MUH NpunaraioT pac-

TAXeHne U BHyTpeHHee aasrnexnue no f) u g);
f) npuknaabiBaloT yeunue T OT HArpy304HOrO YCTPOWCTBA Takoe, YTOGbI MOXHO Obino o6GaBuThL pacTs-

XEeHuUe OT BHYTPEHHEro AaBJeHUs;
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g) NPUKNaAbIBAIOT BHYTPEHHEE iaBneHune rasa p;;

h) npoBOAAT NATL TEPMMUYECKUX LUMKNOB Ans coeauHeHun CAL Il u |, npeaHa3HayYeHHbIX AN Haco-
CHO-KOMMNPECCOPHbLIX U 06caaHbIX TpyD, u coeamHenuin CAL IV, npeaHasHavyeHHbIX Ana obcagHbix Tpyo, u
50 Tepmmnyeckux UMknos ana coeguHenun CAL IV, npeaHasHauYEHHbIX 4Nsi HACOCHO-KOMMPECCOPHbIX TPyo,
B COOTBETCTBUMU C 5.12.4. Mpn ucnbitaHum coegunenni CAL IV anst HACOCHO-KOMMPECCOPHLIX TPYO ¢ MHOTO-
3NEMEHTHbLIM YNNOTHEHUEM, BbIMOJIHEHHLIM B COOTBETCTBUU C MPUINIOXKEHUEM J, AOCTATOYHO 5 TEPMUIECKUX
yuknos. MNpu ncnoitTaHnu coeanHeHu ob6cagHbixX TPYO BHYTPEHHEE AABIIEHME U OCEBOE YCUNME MOXKET Korle-
6arbCcA B 3aBMCUMOCTM OT Temnepatypbl. [pU UCMLITAHUM HACOCHO-KOMNPECCOPHLIX TPYO HE06Xx0aMMO noa-
AepXunBaTb NOCTOAHCTBO BHYTPEHHErO AaBIEHUS U OCEBOr0 YCUNUA B TEYEHME TEPMUYECKOrO LIMKNa C OTKIO-
HeHnAamu B npeaenax ot 0 4o MuHyc 10 % ot Tu p;;

i) NPOBOAAT NATL LUKMOB NPUIOXEHUA OCEBOIO YCUIMUSA M AABIEHUS, KaK YKa3aHO B NEPEYUCIIEHUAX C) U
d) npu Temneparype He Hmke 135 °C ana CAL Il u CAL lll n He Hmxe 180 °C ana CAL IV,

j) NOBTOPAIOT TEPMUYECKUE LMKIbI MO h);

k) NOBTOPSAIOT NATH LIMKIOB NPUIIOXKEHUSI OCEBOTO YCUIUSI U AABINEHUSA, KaK YKa3aHo B C), NPU KOMHATHOW
Temneparype [TeMnepaTypa AomkHa ObiTb HE Oonee yeM Ha 5 °C BbILLE, YeM TeMMEepaTypa, NnepBoHa4yanbHO
3aperncTpMpoBaHHas no nepeyncneHuto c)j;

[) pesynbraTkl 3anUCLIBAIOT B NEPEYEHb JaHHbIX N0 HAbnmoaaeMbiM 06GbemaM BLITECHEHHOI BOAbI (¢hop-
ma C.8.1 unu C.8.2) u B nepeyeHb AaHHbIX N0 yTeukam coeauHeHus (dopma C.5).

7.4 VicnbiTaHUA NPyY NpeaeribHbIX Harpy3Kax

7.4.1 CywHoOCTb MeToaa

3T UCNbITAHWUA NPOBOAST C LENbI0 YCTaHOBUTL Npeaerbl MPOYHOCTU U FePpMETUYHOCTU COEAUHEHMUS.
VcnbiTaHus npedenbHbIMU Harpy3kaMmy MMetoT DonbLioe 3Ha4YeHue Ana AeMOHCTpauum paboTocnocobHOCTH
coeanHeHUsa 3a npegenammn obnacTtu ucnbiTatenbHbIX Harpysok. OHu MOTyT ObITb TaKKe NONE3HbI Ana Koppe-
nAUun 3KCNepPpUMEeHTanbHbIX AaHHbIX C pe3dynbraramMu pacyeta MeTogoM KOHEYHbIX 3NMEMEHTOB. PGSYJ'II:TaTbI
UCNbITAHUA NpedenbHbIMU Harpy3kamn MCnonb3yrTcsa AN OLUEeHKW COOTBETCTBUA COE€AUHEHUNA Tpe6osan-
AM HACTOALLEro CTaHaapTa, OAHAKO 3T pe3ynbrarbl MOryT NoTpeboBaTk NepecMoTpa NpeAerbHbIX Harpy3ok,
nepBoHa4ankHO YCTAHOBMEHHbIX M3roToButenem. KOHKpETHbIE BapuaHThl NpefenibHbIX Harpy3oK npuBeaeHb!
B 7.5.1—7.5.8. Ha pucyHke 18 nokasaHbl BapuaHTbl NPeaenbHbIX Harpy3oKk Ans CoeanHEeHUs, PaBHONPOYHOTO
unm Gonee NPOYHOro, Yem Teno Tpybbl, U HA PUCYHKE 19 — TO Xe ANA COeAUHEHUsI, MEHee NPOYHOro, YeM
Teno Tpybbl. AcnbiTaHus, NpounnoCTPUPOBaHHbIE HA pUCyHKax 18 n 19, AeicTBUTENbHbI ANA BCEX BOCbMU
BapWaHTOB M3MEHEHWUA Harpy3oK.

Mpu ucnbITaHWAX NpegenbHbIMKA HAarpy3kaMu AaBrneHWe AOMKHO co3aaBaThCa BoAoW unu macnom. MNo-
Crie OKOHYaHUsI UCMbITAHN NPY NPELAENbHBIX HArpy3kax PacCTosiHMA Ly, Ly 1 L M3MepsIoT n 3anmchIBaloT B
nepeYveHb aaHHbIX (hopma C.4). Bo Bpemsa aTUX UCMbITAHUIA MOXHO TaKKe perucTpupoBaTh AaHHble TeH304aT-
YKMKOB, YCTAHOBMNEHHbIX Ha Tene TpyObl.

Pekomenayetcsi, uTobbl nMepeyeHb AaHHbIX MO JKCMSyaTauUOHHBIM XapakTepuCTUKaM COeAUHEHUs,
ochopMnIsieMbIl M3rOTOBUTENEM, KaK ykasaHo B A.7 n B Tabnuue A.1, coaepkan HOMUHanbHbIE pa3pyLLaloLme
Harpy3ku, yCTaHOBINEHHbLIE HA OCHOBE MUHUMASIbHBIX MOKa3aTenen NPOYHOCTU M HOMUHATBHLIX pasMepoB. OT-
JernbHble NPeAenbHbIe Harpy3ku ANA KaXa0ro UCNbITaHUA AOMKHLI BKAIOYMATh OXuAaeMble paspyLuatome Ha-
rPy3Ku, UCXoAsa U3 (pakTUYeCKOW NPOYHOCTU mMaTepuana n pakTu4eckux pasmepoB coegnHeHusa (McnbiTaHue
A.9). Ins BO3MOXHOCTW NPSAMOr0 CPaBHEHMA C U3MEPEHHLIMU Pa3pPyLLAIOLWMMU HArpy3kamm HOMUHanbHbIE
paspyLlaloLme Harpy3ku MOXHO NPUBECTU K YPOBHIO OXXMAAEMbIX (PaKTUHECKUX paspyLUAIOLLMX HArpy3oK Mny-
TEM YMHOXEHMUS Ha cneayiowme asa KoadypuuymenTa:

a) oTHoLIeHne PaKTUHEeCKON NPOYHOCTU UCMNLITLIBAEMOr0 MaTepuana 1 MMHMMAarnbHON NPOYHOCTU Ma-
Tepuana,

b) oTHOLIEeHNne haKTUHECKOro U HOMUHANLHOTO pasMepa COeAUHEHNUS, HAXOAALLEroCsA NoA KOHKPETHON
Harpy3kon.

[na Harpy3oK pacTsXXeHUs U OKaTUA NoAXOAALMM pasMEPHbIM NapaMeTpoM SIBMSETCA NNOWAAb Kpu-
TUYECKOro CeYEeHUs, a Ansa Harpy3oKk OT AaBfieHUs NOAXOAALLMM PasMEPHLIM NapaMeTpoM ABNAETCS pasmep
TOW YacCTU COEANHEHUS, CTOMKOCTb KOTOPOTO NPy UCTIbITAHUU 3aBUCUT OT €ro reoMeTpuyeckux napameTpoB.

7.4.2 OkOHYaHME UCNbITaHUIA NpeaenbHbLIMU Harpy3kammn

McnbiTaHusa MOTYT 3aKOHUMTLCA CNeAYIOLMMU COCTOHUAMM 06pa3sLa CoeMHEHUS:

Q) U3MEHEeHUe CyMMbl AnmnH (L + Lg + Lc) ykasaHHbIX B dopme C.3, npesbiaer 3 %;

b) uameneHune obbema obpasua CoeaqUHEHMS NoA HArpy3Kou nNpeBbilaeT 6 %;

) B o6pasLie cCoeAUHEeHNs NOABUACL NOCTOSIHHAS yTeuka.
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Mo cornalieHnio Mexay 3akasymkoMm, U3roTOBUTENEM W OopraHu3auueit, NpoBOAsILLEN UCNbITAHUS, OHU
MOTYT ObiTb NPOAOMKEHBI NOCNE AOCTUMXKEHUS COCTOSHWI &) unu b) 4O NOMHOro paspyLUeHUsi, MPU KOTOPOM
perucTpupyeTca npegenbHasa Harpy3ka, 3a UCKNI0YeHneM Cryyas, Korga yTeyka nosBuniach paHblue 3TUX co-
CTOSHUIA. [Mpy NOABNEHMM MOCTOAHHOW YTEYKWU B KA4ECTBE MpPeAenbHOW Harpy3ku perucTpupyloT Harpy3ky B
Ha4ane nosiBNEHNS yTEYKHN.

Ecnun npu ucnbiraHumn nog AaBneHWEM NOCTOSAHHAA YTEYKa MOABMIACH paHblUe, YeM paspylLleHue co-
€OUHEHUSA, PErMCTPUPYIOT AABMEHNUE U HArPy3Ky OT Harpy304HOro YCTPOWCTBA U ONpPeaensaoT MHTEHCMBHOCTb
YTEYKM B NOTepsix oObema cpefbl Unu gasneHus B eamHuly speMeHn. OTkas obpasua coeauHeHust no npu-
YMHE paspyLUeHns UK NOSIBNEHUA YTEYKUN Y KOHLEBLIX KPEMMNEHN AenaeT ucnelitfaHme HeaencTBUTENbHbIM, U
OHO AOMKHO ObITb NPOBEAEHO MOBTOPHO, €CINM TONbKO 06pa3sel, CoeauHEHM He BNU30K K 0TKa3y, YTO XapakTe-
pusyetca goctmkeHnem 50 % ykasaHHbIX BbllLE KPUTEPUEB UMK JOCTATOUHO BGonbLUOW aedopMaLmMen, n 3To
COrnacoBaHO Mexay 3aKa34ukom U U3roTOBUTENEM.

Ecnu npu HapyLueHUn KOHLEBOTO KpenneHus cam obpasel, He MOBPeXaeH, TO UcnbiTaHue atoro obpasua
COEAUHEHMUS MOXHO MOBTOPUTL. OAHAKO, €CNK NPU HapPYLLEHUM KOHLIEBOIO KpenneHus obpasel, coeAuHeHUsA
Obln NOBpEXaeH, He0OBX0AMMO NPOBECTU UCMbITaHWE HOBOro obpasua CoegumHeHus, KOTOPbIA AOMmKeH ObiTb
obpaboTaH B COOTBETCTBUM C pasgenom 6. Hoebiii obpasel; coeauHEHUs1 CBUHYMBAIOT M UCMbITLIBAIOT 40 OT-
Kasa npu Apyron nocrnegoBaTenlbHOCTW HArPY)XEHUs, Npu4eM 3TU YCNOBUA AOMKHbI KaK MOXHO NosiHee cOooT-
BETCTBOBATbL YCMOBUSIM UCNbITAHUS NEPBOHAYaNbLHOIO o6pasua. YCnoBusi MCNbITAHWUS U OTKITOHEHUS YCNOBUI
OT YCMOBMI NEPBOHAYANbHOMO UCMbLITAHUA AOMKHbI OblITb NOMHOCTBLIO 3aperncTpupoBaHbl. 3TU TpeboBaHUA
MOTYT OTHOCUTbCA, HanpuMep, K 06pasuy CoeauHEHUs, KOTOPbIN NOoABEPranca «KpyroBOMy» WCMbITAHWUIO Ha
3aejaHve npu CBMHYMBAHUKU-PA3BUHYMBAHUK, HO HE AOCTUT 3aJaHHON NpeaenbHONM Harpy3ku. 3amMeHsoWmi
ero obpasel coeaMHEHUs AomKkeH BbITb MOABEPrHYT HAarpeBy B COOTBETCTBUM C AaHHbIMM Tabnuupl 1.
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7.5 BapuaHTbl npegenbHbIX HAarpy3okK (PUcyHku 18 n 19)

7.5.1 BapuvaHT npegenbHbIX Harpy3ok 1 — BbiCOkOe BHYTpPeHHee gaBrieHue ¢ pacTshkeHuewm, pa-
CTYWMM A0 paspyieHusa obpasua

b
100 % LP5 /2
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§ / C /
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g I
& T 70%
(] / /
IT50% VA 7 » P8
° T
I 50 % T / LP3
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k- r /
20 % I
ir
LP7
LP2
Cxatue 0 PacTtsikeHue

OceBasi Harpyska

2 Mpu BapuaHTe ucnbiTaHui LP6 coeguHeHnin CAL Il u CAL | ucnonbsytot obpasel, 2.
b Mpn BapnanTe ncnbiTaHuit LPS coeauHenmii CAL Il ncnonbaytot o6pasel) 4.

17— 100 % obnacTu ucnblTaTeNbHbIX HarpysoK Ana coegnHeHus; 2 — Homep obpasua 1 HOMep BapuaHTa Harpysok

MpumMeyvaHue —MpoUeHTLI Ha rpadnke NpefCTaBNsAT coBoi NPOLEHTHI OT 061acTU UCTbITATENBHBIX HArpy3oK
AN coefUHEHNs]

PucyHok 18 — BapuaHTbl ucnbiTaHui npefenbHbiMU HarpyakaMu coeuHeHu,
PaBHOMNPOYHLIX C TENOM TPy6bl Mnn Gonee NPoYHbIX
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@ pu BapuaHTe UcnbiTaHuil LP6 coeauHenuii CAL Il n CAL | ucnonssytot o6pasely 2.
b Mpu BapuaHTe ncnbiTaHui LPS coeanHennii CAL Il ucnonbaytot o6pasel] 4.

17— 100 % o6nactu HanpsxeHWn Tekyyectn VME ang tena Tpy6el; 2 — 100 % obnactu ncnbltaTenbHbIX HArpy3oK AnNA COeAUHEHUS;
3 — HoMep obpasLia 1 HoMep BapuaHTa Harpysok

MpumeyvyaHune — Ha rpaduke ykasaHbl MPOLEHTEl OT 06nacTu ucnbitatenbHbIX Harpysok aona coejuHeHua.

PucyHok 19 — BapuaHTbl UcnbITaHWin MpefenbHbIMU Harpy3kaMmm coeuHEHWH,
MeHee MPOoYHbIX, YeM Teno Tpyoel

MpeaenbHaa Harpy3ka MeHsAETCA No BapuaHTy 1 cregytowmmM oGpasom:

a) UCNonb3yloT obpasel ¢ HOMEpPOM, ykazaHHbIM B Tabnuue 5 (HanpuMep o6pasey 1 nNpu UCMbITAHUK
coeauHeHui CAL IV);

b) HabnoaaloT 3a yTeukamm Tak e, Kak npu UcnbiTaHuu npu KOMBUHMPOBAHHON Harpyske (5.8—5.11);

C) NPUKNaabIBalOT BHYTPEHHEE AaBNeHne, paBHOE MeHbLUEMY U3 CeayoLWMX ABYX 3HAYEHWUIA:

1) 95 % ncnbITaTeENbHOIO BHYTPEHHETO AABNEHNUs Ana Tena TpyObl C TOPUEBbLIMU 3arnyLIKamMm; Unm
2) 95 % HanbonbLUEro UCNbITaTENBLHOrO AABNEHUA COEAMHEHNS; NoAAEPXKMBasi NOCTOAHHOE AaBne-
HWe, OAHOBPEMEHHO MOBLILLAIKOT pacTshkeHue 40 OTKasa obpasuya coeguHeHus;

d) pesynsrarbl KaXKgoro UCMbITAHUA 3annCbIBaOT B OTAENbHbIM NEPEYEHb 4aHHbIX MO UCTLITAHWUAM Npe-
AenbHbiMK Harpyskamu (popma C.4) 1 BKMNIOYAIOT NpeacraBuTenbHble hoTorpadoumn paspyweHus obpasua B
OTYET NO UCMbITAHUAM COEANHEHUA.

7.5.2 BapuaHT npegenbHbIX Harpy3ok 2 — Cxartue ¢ NnpurioXXeHueM BHYTPEHHEro aBrieHUus, BO3-
pacTrarolwero go paspyweHus oopasua

MpeaenbHasn Harpy3ka MEHSETCA MO BapuaHTy 2 crieaylowmmM o6pasom:

a) ucnonb3yloT obpasel, ¢ HOMEPOM, yKasaHHbIM B Tabnuue 5 (Hanpumep obpasel 2 Npu UCMbITAHUN
coeanHeHuin CAL IV);
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b) HabnioaaloT 3a yTeukamm Tak >xe, kak Npu UCNbITaHUU NpU KOMOUHUPOBaHHOW Harpyske (5.8—5.11);

C) NpUKNaabIBalOT OCEBOE CXKMUMAIOLLEE yCUnne, paBHOE MEHbLUEMY U3 CREAYIOLLUX ABYX 3HAYEHUN:

1) 50 % OT CXXMMAIOLLEN Harpy3Kku Ans Tena Tpyobl, Bbi3bIBAIOLLEN TEKYHECTb NMPU HYNEBOM JaBNEHUM;
unm

2) 90 % OT 0CEBOW CXXMMAIOLLEN UCNLITATENbHON HArpy3ku COeAUHEHUS NMPU HYNEBOM AABNEHUN; NPK
3TOM HabnioaalT 3a noBegeHUem obpasua, noaaepKuBas NOCTOSHHYIO OCEBYIO Harpy3ky U OAHOBPEMEHHO
noBbILLAA BHYTPEHHEE AaBrneHue A0 oTkasa obpasiLa coeAuHeHus:;

d) pe3synbratbl Ka)Kgoro UCMNbITaHWUSA 3aNUCLIBAIOT B OTAENbHbIN NepeHeHb AaHHbIX MO UCTILITAHUAM Npe-
AenbHbiMK Harpyskamu (popma C.4) u BKNOYaloT npeacraBuTenbHble otorpacum paspyluieHust obpasua B
OTYET MO UCMbLITAHUAM COEANHEHNS.

7.5.3 BapuaHT npegenbHbIx Harpy3ok 3 — McnbiTaHue pacTsaxeHuem A0 paspyweHus obpasua

MpenencHas Harpy3ka MeHsieTcsa no BapuaHTy 3 cnegylowmmM obpasom:

a) ucnonb3yloT obpasel ¢ HOMepPOM, yKkasaHHbiM B Tabnuue 5 (Hanpumep obpaseu 3 npu ucnbITaHUK
coegnHenun CAL IV);

b) ycraHaBnuBaloT HyNeBYIO Harpy3ky AaBneHMeM U pacTarmBaioT obpasel 40 paspyLUeHus;

C) pe3ynbrarhl KaXKO0ro NCNbITAHMA 3anuMCbIBaOT B OTAENbHBIA NepeYeHb JaHHbIX MO UCTILITAHUSIM Npe-
JenbHbiMK Harpyskamu (chopma C.4) u BKMIOYAKOT nNpeAcTaBuTenbHble hoTorpaduum paspylieHus obpasua B
OTYET MO UCNbITAHUAM COEAUHEHUA.

7.5.4 BapuaHT npegenbHbIX Harpy3ok 4 — BHewHee gaBneHue CO c)aTtuem, pacTylum OO pas-
pylweHusa obpasua

MpenencHas Harpy3ka MeHseTcs N0 BapuaHTy 4 cneayowmmM ob6pasom:

a) ucnonb3yloT obpasel ¢ HOMEPOM, yKasaHHbiM B Tabnuue 5 (Hanpumep obpasel 4 nNpu UCNbITAHUK
coeguHenun CAL IV);

b) HabnioaaloT 3a yTeukaMu Tak Xe, Kak Npy UCTIbITAHUU NPU KOMOMHUPOBAHHOW Harpy3ke (5.8—5.11);

C) MPUKNaAbIBAOT BHELUHEE AaBMEHWEe, PABHOE MEHbLUEMY U3 CNEAYIOWUX ABYX 3HAYEHWIA:

1) 90 % OT ucnbITaTeNbLHOrO BHELLHErO AaBIEHUS NPU HYNEBOW OCEBOMW HArpyske; unm
2) 90 % OT UcnbITaTENLHOrO AABMNEHNA COEAUHEHUA NPU HYNEBOWN CXOXMMAIOLLIEN HArpy3ke; noaaepiu-
Basi MOCTOSIHHOE BHELUHEE JaBreHne, O4HOBPEMEHHO NOBLILLAIOT CXKaTue Ao oTkasa obpasua CoeanHeHus;

d) pesynbraTtbl Ka)aoro UCMNbITAaHWSA 3aNUCLIBAIOT B OTAEMbHLIN NepedYeHb AAHHbIX MO UCNLITAHUAM Npe-
JenbHbiMK Harpyskamu (dhopma C.4) u BKMIoHaloT npeacraBuTenbHble dotorpadmuu paspyweHus obpasua B
OTYET MO UCMbITAHWUAM COEAUHEHUS.

7.5.5 BapuaHT npegenbHbiX HArpy3ok 5 — PactskeHue ¢ NpusioXeHneM BHYTPEHHEro aaBneHus,
BO3pacTalolero Ao paspylueHus oopasua

MpeaenbHan Harpy3ka MEHsIETCs M0 BapuaHTy 5 cneayiowmm o6pasom:

a) ucnonbayloT obpasel; ¢ HOMEPOM, yKkaszaHHbIM B Tabnuue 5 (Hanpumep o6paseud 5 npu ucnbiTaHUK
coeguHeHun CAL IV);

b) HabnoaaloT 3a yTeukaMm Tak Xe, Kak Npyu UCTIbITaHUKU NpU KOMOGMHUpPOBaAHHOW Harpy3ke (5.8—5.11);

C) NPMKNaAbIBAIOT OCEBOE PACTANMBAIOLLEE YCUNUE, PABHOE MEHBLLEMY M3 CREAYIOWUX ABYX 3HAYEHUN:

1) 50 % oT pacrsruBaioLleit Harpy3ku aAnsi Tena Tpyobl, BbI3bIBAIOLLEN TEKYYECTb NPU HYNEBOM AaB-
neHun; nnu

2) 50 % ot oceBo¥i pacTsirMBaloLLen 9KCMITyaTauuoOHHON Harpy3ku COeaMHEHNA NpU HyNnesoM Aasre-
HWUKW; Npn 3TOM HabmnioAaloT 3a noBeeHuem obpas3ua, NoAAePXKMBAA NOCTOSIHHYIO OCEBYIO HArpysKy U OAHO-
BPEMEHHO NOBbLILLAS BHYTPEHHEE AaBneHue A0 oTka3a o6pasua coeanHeHus;

d) pesynbsrarbl KaXa0ro UCNbITAHWUSA 3aNUCLIBAIOT B OTAENbHLIN NepeYeHb AAHHLIX MO UCNLITAHUAM Npe-
AenbHbiMK Harpy3kamu (cbopma C.4) u BKIIOYAIOT NpeacTaBuTenbHble hotorpacdum paspywenus obpasua B
OTYET NO UCNLITAHUSIM COEUHEHUS.

7.5.6 BapuaHT npegenbHbIX Harpy3ok 6 — BHyTpeHHee AaBneHue CO CXaTueM, pacTywmum Ao
paspyweHua oépasua

MpeaenbHas Harpy3ka MeHsieTcs o BapuaHTty 6 cneayiowmm o6pasom:

a) ucnonb3yloT o6pasel; ¢ HOMepPOM, ykasaHHbIM B Tabnuue 5 (Hanpumep obpasey 6 npu UCNbITaHUM
coeauHeHun CAL IV);

b) HabntoaaloT 3a yTeukamu Tak Xke, Kak Npu UCMbITaHUKU NPU KOMOMHUPOBAHHON Harpy3ske (5.8—5.11);

C) NPUKNaabIBAIOT BHYTPEHHEE AABNEHUE, PABHOE MEHbLUEMY U3 CNIEAYIOLLUX ABYX 3HAYEHUN:

1) 70 % OT UCNLITATENLHOTO BHYTPEHHETO AaBREHNA AN Tena TpyObl Npy YCTAHOBNEHHbIX 3arnyLukax;
nnu
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2) 70 % OT MakCUManbHOro BHYTPEHHEro UCMbITaTeNbHOrO AaBNEHUs COeMHEHUR; NnogaepXueas no-
CTOSIHHOE BHYTPEHHEE AaBneHue, O4HOBPEMEHHO MOBLILLAIOT CXaTne 40 0Tkasza obpas3sua CoeanHeHuUs;

d) pesynbraTtbl KXX40ro MCMbITAHWA 3aNUCLIBAIOT B OTAENbHbI NEpeYeHb AAHHbIX N0 UCTILITAHMAM npe-
AenbHblMU Harpyskamu (hopma C.4) 1 BKNOYAaloT npeacTaBuTenbHble hotorpadpum paspywenus obpasua s
OTYET NO UCMbITAHWUAM COEAUHEHUS.

7.5.7 BapuaHT npegenbHbIX Harpy3ok 7 — McnbiTaHne BHEeWHUM AaBrieHMEM A0 paspylieHuaA
o6pasua

MpepenbHas Harpy3ka MEHAETCS NO BapuaHTy 7 crnegylowmm o6pasom:

a) ucnonb3ylot obpasel ¢ HOMepOoM, yKkasaHHblM B Tabnuue 5 (Hanpumep obpasey 7 Npu UCNbITaHUN
coeauHeHun CAL 1V);

b) ycraHaBnMBaloT HyneByIO OCEBYIO Harpy3Kky U Harpyxaiot obpasel, BHEWHUM AABNEHMEM A0 paspy-
LUeHus;

C) pesynbraTtbl KaXaoro UCMbITAHWA 3anucbiBaloT B OTAENbHOM NepeyHe AaHHbIX NO UCMbITAHUAM npe-
AenbHbiMU Harpy3kamu (chopma C.4) n BKNOYAIOT NpeacTaBuTenbHble dhotorpachum paspywieHus obpasua B
OTYET NO UCMbITAHWAM COEAUHEHUS.

7.5.8 BapuaHT npeaenbHbIX Harpy3ok 8 — Hu3koe BHyTpeHHee AaBfieHne C pacTsXXeHueMm, pacTy-
WKUM OO paspylieHus obpasua

MpepenbHas Harpyska MEHSIETCA NO BapuaHTy 8 cneaytowmm o6pasom:

a) ucnonb3yloT o6pasel ¢ HOMepoMm, ykasaHHbIM B Tabnuue 5 (Hanpumep obpa3sey 8 npu ucnbiTaHUU
coeauHenui CAL IV);

b) HabntogatloT 3a yTeukamm Tak e, Kak npu UCNbITaHuKM Npu KOMOUHUPOBaHHOW Harpy3ke (5.8—-5.11);

C) NPWKINaAbIBalOT BHYTPEHHEE AaBEHNE, PABHOE MEHbLUEMY U3 CMEAYIOLUMX ABYX 3HAYEHUN:

1) 50 % ucnbITaTENLHOIO BHYTPEHHETO AABNEHUs ANA Tena TpyObl C YCTAHOBMEHHbLIMU 3arnyLuKamu;
unu

2) 95 % HauBbICLLErO UCMLITAaTENbHOO AaBREHUS COEANHEHUSR; NOAAEPXXUBASA NOCTOSIHHOE AaBrieHue,
OHOBPEMEHHO MOBLILIAIOT pacTshkeHne A0 oTkasa obpa3sua coeauHeHus;

d) pesynbrartbl KXX40ro MCMbITAHWUA 3aNUCLIBAIOT B OTAENbHBIN NEepeYeHb AAHHbIX MO UCTILITAHWAM Npe-
AenbHelMKu Harpyskamu (hopma C.4) u BKNIOYAlOT npeacTasuTenbHble hotorpacdun paspyueHus obpasua B
OTYET MO UCMbITAHUAM COEAUHEHUSI.

8 Kputepumn npuemkn

8.1 UcnbiTaHMA Ha CBUHYUBAHUE U PA3BUHYMBAHUE

Pesynbrarbl STUX UCMbITAHWUIA CUMTAIOT NPUEMIIEMBIMU NPU BbINONTHEHWUU CREAYIOLLMX YCIOBUIA:

a) NP1 CBUHYMBAHUW U Pa3BUHYMBAHUM HE HADMNIOAAETCA 3aelaHue, UNK NOBPEXAEHUS OT 3aeJaHNA MO-
ryT ObITb YCTPaHeHbl B COOTBETCTBMU C KPUTEPUSAMU PEMOHTA U3FOTOBUTENS, U coeauHeHne PyHKLMOHUPYeET
Ge3 yTevek;

b) BCe 3aepanns U Npoune HECOOTBETCTBUS AOIDKHBI ObITh YKa3aHbl B OTYETE;

C) HE3HAYUTENBLHOE UMW yMEePEHHOe 3aeaaHne B pe3bbe u (Mnun) ynnoTHEeHUHU, He BbIxoAsLLee 3a npeje-
bl pEKOMEHAAaLUIA U3FOTOBUTENSA MO PEMOHTY B MOMNEBbLIX YCMOBUSIX, MOXET ObITb YCTPAHEHO B COOTBETCTBUM
C 9TUMW peKoMeHZaumsAMK. [ocne Takoro PEMOHTA UCTILITAHUE MOXKET ObITb NPOAOIMKEHO;

d) 3a UCKIOYEHUEM MErkoro U yMEepeHHOro 3aelaHusl, ONMCaHHOTO BbllLe, 3aeJaHNe He A0NyCKAETCs.
Heo6xoaMMO OLEeHUTb NPUYMHY CUNBHOTO 3aeAaHusi, NPW 3TOM HEOBXOAUMO MOKa3aTb, YTO NPUYUHON 3aeaa-
HUS HE IBMAETCHA HEAOCTaToOK KOHCTPYKUMKU. Ecnn yaaetcs nokasarb, YTO NPUUMHON SIBNSIETCS HE HEA0CTATOK
KOHCTPYKLMK, TO HEOBXOAUMO BHOBb UCMbITATb HA CBUHYMBAHME U PAa3BUHYMBAHUE HE MEHEE [BYX HOBbIX 00-
pasL0oB TOrO e TUna 1 o4uH obpa3ew Ha repMETUYHOCTL U NpeAenbHYIo Harpy3ky. Ecnu npobnemy 3aeganuns
He yAaeTCA peLUnTb, TO Ha STOM UCTbITAHUE 3aKAHYMBAETCS.

8.2 McnbiTaHUA B 06NacTu UCNbITATENbHbIX HArPY30K

8.2.1 O6wune nonoxeHun

PesynkraTtbl 9TUX UCTIbITAHWI CYUTAIOTCA YCNELLHbIMU, €CIU BbIMOMHAOTCA TPebOBaHUA K repMETUYHO-
CTU, NPUBEAEHHbIE HUXKE, U HE MPOUCXOAUT pa3pyLLEHUs] KOHCTPYKLIMK.

8.2.2 N'epMeTUYHOCTb NpU AECTBMU BHYTPEHHEINO JABNEHUA

Pesynerartbl UCMLITAHMA HA TEPMETUYHOCTb YAOBIETBOPUTESIbHBI, €CNN:

a) B TeYeHWe BblaepXKeK Harpy3ku oCTaloTcs CTabUnbHbIMU;
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b) yTeuku He npeBbitwatoT 0,001 cM3/C (4TO SKBMBANEHTHO 3,6 CM3/4) NpU U3MEPEHNN UX 3a UHTEpPBAarbl
A0 15 MUH (Gray = 0,9 CM3/15 MuH);

C) YTEYKM HE NPOABASAIOT TEHAEHUNMU K POCTY.

YTeukn onpeaensior nyteM n3sMepeHnsa nx obbema 3a Bpemsi BbiAEPXKKM U AeneHns Ha aT1o Bpems. Us-
MEpeHUEe MOXET NPOBOAUTLCA 3a MHTepBansl 40 15 MuH. YTeukn 0,9 cM3/15 MUH cootreetcTaytoT 0,001 cm3/c.

8.2.3 NTepMeTMYHOCTb NPU AeMCTBMU BHELWHErO AABeHUs

Pesynbrathl UCNbITAHUA HA TEPMETUYHOCTb YAOBNETBOPUTENbHbI, ECIN:

a) B TEYEHME BblAEPKEK HArPY3KU OCTAOTCS CTabUIbHBIMY;

b) yTeuku He npesbitwatoT 0,001 cM3/c (4TO SKBMBANEHTHO 3,6 CM3/4) NpU U3MEPEeHNN UX 3a UHTEpPBAarb
A0 15 MUH (Gray = 0,9 CM3/15 MuH);

C) YTEYKU HE NPOABNSAIOT TEHAEHUNMU K POCTY.

YTeukn onpeaensior nyteM u3sMepeHnsa nx oobema 3a Bpemsi BbiAEPXKKM U JeneHns Ha 910 Bpems. Us-
MEpEHUEe MOXET NPOBOAUTLCA 3a MHTepBansl 40 15 MuUH. YTeukn 0,9 cM3/15 MUH cooteetcraytoT 0,001 cm3/c.

OnpeaeneHne yTeyek nNpu AenCTBMM BHELLHErO AaBNeHMs ABnsieTca Gonee TpyaHoOW 3agaden U aaer
MEHbLLIYIO TOYHOCTb, YEM NPU AEWCTBUU BHYTPEHHETO AaBNEHUS. IMpU UCMbITAHUN BHELLHUM A aBNEHMEM A0Mny-
CKaeTcs onpeaeneHme yreyek KOCBEHHbIMU METOAAMMU, MO3BONAIOLLMMU OOBEKTUBHO OLIEHUTL MaKCMMAasbHbIE
YyTEYKHU.

8.3 UcnbiTaHua npu npeaenbHbIX Harpy3Kax

McnbiTaHne npu npeaentHbIX Harpy3kax No3BOMseT NOATBEPAUTb CTOWKOCTL COeAMHEHUst NO obnacTtu
UCNbITaTeNbHbIX HArpy30K NP YCrIOBUM, YTO:

a) 3aBepLUEHO UcnbITaHue no 7.4,

b) HanaeHHas npegenbHas Harpyska nNpeBbILLAET 00NacTb UCNLITATENbHbIX HArPY30K, YCTAHOBMEHHYIO
U3roTOBUTENEM, Ucxoast u3 PakTMYeCKON NMPOYHOCTU MaTepmana u pakTu4ecknx paaMepoB COEAMHEHUS.

9 OTyeTbl 06 UCNbLITAHUAX

McnblTaHne coeanHeHusa u ero pesynsrarbl 0OPMIAIOTCA B BUAE ABYX OTYETOB. [MOMHbIA NOAPOGHbIN
oTyeT 00 UCMbITAaHUAX NpUBEAEH B npunoxeHun D, a Gonee KOPOTKMI CBOAHLIN OTYET — B Npunoxexuu E.
CBOHbIA OTYET UMEET LIeNbI0 KOMMAaKTHOE NMPeAcTaBneHne AaHHbIX ANA LMPOKOro MHPOPMUPOBAHUS NOKY-
nartens, Ytobbl OH:

a) MOr TOYHO onucatb B 3akase TpebyeMmoe COeauHEHNE;

b) Mor npaBUMAbHO BbINONHUTL CBUHYUBAHUE COEANHEHUS;

C) Obin yBepeH B paboTocnoCoOBHOCTU COEAMHEHNUS M 3HAM O CYLLECTBYIOLLMX OrpaHUYeHuUsIX.

JaHHble ucnbiTaHWi cnyxar 00bEKTUBHbLIM 40Ka3aTeNbCTBOM COOTBETCTBUA COEAMHEHUSA 0bnacTu uc-
NbITaTeNbHbIX HArPY30K U NpPeaenbHbIM Harpy3kam.

M3rotoBuTenb CoeanHEHNI AOMMKEH COXPAHATL KOMUK PE3yNnbLTaToOB UCTLITAHWUI BCE BPEMS, NOKa coeau-
HEHUA HaxXOAsITCA Ha pblHKe. Pe3ynsrarbl UCMbITAHUIA AOMKHbI ObiTb 0hopMneHsbl B BUge oryeta. Bee ¢poto-
rpachum, NpeaycMOTPEHHbIE HACTOSILUMM CTaHAAPTOM, JOIDKHBI ObITh BKMIOYEHBI B OTYET, M HA HUX JOJDKHBI
ObITb MAEHTUMDULMPOBAHLI BCE CYLLECTBEHHBIE 9neMeHTbl. OTYETbI 00 UCTMIbITAHWAX MOTYT ObITb MPeaoCTaBne-
Hbl N8 OCTYyNa 06LWECTBEHHOCTU Yepes HALMOHATbHYIO OpraHM3aLuio nNo CTaHaapTU3aLun.
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MpunoxeHue A
(ob6s3aTenbHoE)

MepeyeHb reomeTpUMYECKUX NAPAMETPOB U IKCNIyaTaLMOHHbLIX XapaKTepPUCTUK COeaMHEeHUA

A.1 O6Lwme nonoxeHus

K Ha4any ucnelTaHuit U3roToBuTemNb AOSMKEH NPeACTaBUTh AaHHble B hopme Tabnuubl A.1 Mo reoMeTpu4eckum na-
pameTpaM 1 aKcrnyaTaLUoHHBIM XapakTepucThkaM coeiuHEHNS.

A.2 NeomeTpuyeckue napameTpbl coefuHEHUA

M3roToBuTeNb [AOMKeEH NPeACcTaBUTL NOAPOOHOE ONUCaHWEe KOHCTPYKTUBHEIX OCOGEHHOCTEH U NPENMYLLECTB pedb-
Obl, YNNOTHEHWUI, YNOPHBLIX 3NEMEHTOB U KOHCTPYKLUK coeanHeHus (M. Tabnuuy A.1).

A.3 Yeprex

MsroToBuTeNb AOMKEH NPEACTABUTb NOMHbIA YepPTEX COeAUHEHUN C yKazaHUeM KPUTUYECKUX MITOCKOCTEN pacTsaxe-
HWS, CXKaTUS, BHYTPEHHErO JaBneHuns, BHeLLHero aBnexHus u nsrnba (cM. tTabnuuy A.1).

A.4 Tpe6oBaHUA K M3roTOBNEHUIO COEANHEHUS

M3roToBuTenb A0MKeH NPEACTaBUTb MilaH KOHTPOMSA TEXHOMOMMYECKOro npoLecca ¢ ykazaHueM BCeX MpuMeHsaeMbIX
[LOKYMEHTOB ¥ npoLeyp ¢ COOTBETCTBYIOWUMUN KOHTPOMbHLIMU HOMEpaMu U HoMepamu pefakuui, HeobxoLUMbIMU ANsA
MOJSIHOIO U3rOTOBIEHWA U KOHTPOMS usgenus (cM. Tabnuuy A.1).

A.5 MapameTpbl CBUHYMBAHUA

MsrotoButens [OMKEH NPeACcTaBUTb AOKYMEHT, BKITIOHaoWMUA BCe napaMeTpbl CBUHYMBAHUA COEAWUHEHUS C yKa-
3aHneM BhAa u Konu4ecTtBa pe3b605017| CMa3Kn, MeToda ee HaHeCeHUA, CKOPOCTU CBUHYUBaAHUA, Tpe6yeMoro MOMEHTa
CBUHYMBaHUA, MUHUMANBHOrO U MaKCUMarbHOro 3Ha4YeHUini MOMEHTa OKOHYaTENbHOro CBUHYMBAHWUA U NOTEPU MOMEHTA.
OTOT [JOKYMEHT [JOIKeH CoAepx)aTb HOMep NpoLeaypbl KOHTPONSA U HOMep pefakuun 1 ObiTb BKITHOHYEH B NflaH KOHTPOrA
TEXHONOrMYecKoro npoyecca UaroToBuTens (cM. Tabnuuy A.1).

A.6 PeMOHT coeguHeHuUs

M3roToBMTENb AOMXEH NpefCcTaB1Thb NOTHOE ONUCaHWe U cnocobel PeMOHTa COeAMHEHUA BKItoYas HoMep npoueay-
pbl U HOMep pegakumm (em. Tabnuuy A.1).

A.7 SkcnnyaTtauMoHHble XapaKTepuCcTUKU

MaroToBuTENb [OMKEH NPeACTaBUTL NepeYeHb SKCNIyaTaLMOHHbIX XapaKTepUCTUK COEAUHEHMS] C yKka3aHeM pac-
TAXEHUS, CKaTUs, BHYTPEHHEro faBneHuns, BHELLHEro AaBneHus u usrnba oTHocutensHo Tena Tpy6ol (cM. Tabnmuy A.1).

A.8 O6nacTb UcnbITaTeNbHbLIX Harpy3oK

MaroToBuUTENb AOMXKEH NpefcTaBUTL MOMHYI KONMWYECTBEHHYIO XapaKTEPUCTUKY WUCMBITATENbHBIX Harpy3ok Tak,
YTOB6bl MOXHO BbINIO MPaBUITLHO OMPEAENUTL UCTIbITaTeNbHBIE HArpy3ku AN OLEHKU hakTUHMeckux CBOWCTB 06pasLioB no
CpaBHEHUIO C MUHUMaNbHEIMKU CBOMCTBaMU, 0BBIMHO NPUHUMaEMbIMKM ANs oLeHku (cM. 7.3, B.4 n B.5). B Tabnvue A.2 1 Ha
pucyHke A.1 npuBeaeH npumep obnacTteit UcnbITaTENbHBIX Harpy3ok B TabrnuHoi u rpacguyeckoin popme Ans coegmnHe-
HWS, PaBHOMPOYHOro € TeNOM TPyGhl (CM. Takke Tabnuuy A.3).

A.9 MpeaenbHble Harpy3ku

MaroToBUTENb JOMKEH NPeACTaBUTL KONMYECTBEHHYHO XapaKTePUCTUKY NpeAenbHbIX Harpy3oK Ha coefiMHeHHe Tak,
YT06bl MOXHO BbINO NPaBUITLHO OLIEHUTb haKTUYeckue cBoiicTBa 06pa3LioB Mo CPaBHEHUIO C MUHUMATLHBEIMU CBOWCTBa-
MU, 0BBIYHO NPUHUMaeMbIMU A5 OLieHKU. M3roToBUTeNb JOIKEH YKa3aTk OXUAaeMble paspyLualoLme Harpysku.

Tabnuya A1 —TlNepeyeHb reoMETPUYECKUX NapaMeETPOB W SKCMITyaTaLUOHHLIX XapaKTEpPUCTUK COeJMHEHMS]

A.1 NpeHTudunkauyusa

HaumeHoBaHue

OnucaHue nagenus HapyxHbI gnameTp TorwuHa cTeHKu Ipynna npoyHocTn n3genns

[pynna NpovHOCTN MydThl (€CNK OHa OTNIMYAETCS OT IPYNMbl NPOYHOCTU Tena TpyObbl)

YpoBeHb NpuMeHeHnsa coeguHeHus (CAL), Mo KOTopoMy NPOBOAUTCSA UCTIbITaHUe

A.2 leomeTpuyeckue napaMeTpbl COeANHEHUSA
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OkoHYaHue mabnuups! A.1

A.3 UepTtex (NpUNoXuTb OTAEMbHBIE MEPEHHUN C YepTexamMmn MONEPEYHOro ceHeHns)

A.4 [lokyMeHTaLuMA Ha U3roToBreHue coeanHeHus

Tauna JOJDKHa BKIMKOYaTh, Kak MUHUMYM, crnejyrouiee:

MpeacTaBUTb NOMHYI AOKYMEHTaLUIo C yKasaHueM BCeX UCTIONb30BaHHbIX crnelmdukaLni u npoLesyp ¢ KOHTPOmNbHbI-
MW HOMEpamK 1 HoMepaMmu pefakumuil, HEOBXOANMBIX ANS U3rOTOBMEHUSA, KOHTPOSA U MOHTaXa U3fenus. 3Ta 4oKyMeH-

[naH KoHTponA npouecca (Konus)

Homep u faTa BBeAeHUsA pefakuum

L'|(3pT(3)K HUMNNEeNbHOIo aNnemMeHTa

Homep v gaTta BBeAEHUS pegakuyum

YepTex pacTpyGHOro anemeHTa

Homep v gaTta BBeAeHMS pegakuum

YepTex pe3b6bl HUNNENbHOro aneMeHTa

HoMep v aaTa BBefeHUs peaakuum

YepTex pe3bbbl pacTpyGHOro aneMeHTa

Homep v gaTta BBeAeHMS pegakuum

YepTex ynIioTHUTENBHOTO KorbLia, HoOMep

Homep u faTa BBeAeHUA pefakuum

CrneuLudukalms Ha NoBepXHOCTHYH0 06paboTKy HUMNENBHOTO SMeMeHTa

Homep v gaTta BBeAEHUS pegakuum

CrevLudukaLms Ha NoBEPXHOCTHYI 06paboTKy pacTpyGHOro aneMeHTa

Homep v gata BBeAEeHMS pegakuum

Mpoueaypa KanuGpoBKN N3MepPUTENbHOrO Kanubpa

HoMep 1 aaTa BBefeHUs peaakuyum

MpoLenypa U3MepeHUs U KOHTPONs pe3bobl

Homep v gaTta BBeAeHUs pegakuum

Mpouezaypa KOHTPOMs YNNoTHUTENBHOO KoflbLa

Homep u faTa BBeeHUA pefakuum

MpoLeaypa 0GXaTUS U CHATUS HaNPsHKEHWIA

Homep v gaTta BBeAEHMUS pegakuum

MpoLenypa CBUHYMBaHUS Ha NpesnpusTum

Homep v gata BBeAEHMS pegakuum

MpoLeaypa CBUHYMBAHUS B MOSIEBLIX YCMOBUSX

HoMep 1 aaTa BBefeHUs peaakuyum

I'Ipoqe,qypa N3roToBINEHNA U KOHTPOIA NepBOro U nocnegHero nagenuma

Homep v paTta BBeAeHMs pegakuum

[Npouenypa peMoHTa CoOeJUHEHUS B MONEBLIX YCMNOBUAX

Homep v gaTa BBeAEHMS pegakuyum

A.5 MNpoueaypa ¢ napameTpaMu CBUHYUBAHUSA

Homep v gaTta BBeAeHUS pegakuum

A.6 MNpouenypa peMoHTa coeaUHEeHUA

Homep v pata BBEAEHMS pegakuum

A.7 MNepeyeHb AAHHBIX NO IKCMNYaTaUMOHHbLIM XapaKTepucTUKam
(konus)

HoMmep 1 aaTa BBefeHUs peaakuyum

A.8 [JoKyMeHT c o6nacTbio UCNbITATENbHbIX Harpy3okK (Konug)

Homep v gaTa BBEAEHMUS pegakuyum

A.9 [lokyMeHT ¢ npeAenbHbIMU Harpy3kamMmm (Konus)

Homep v gaTta BBeAEeHUS pegakuum
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Tabnuya A2 — lNMpuMep WUCNbITATENbHBIX Harpy3oK nNpu UCNbITAaHUAX cepun A coejUHEHUA ¢ NPOYHOCTBLIO, PaBHON
NPOYHOCTUN Tena TPYObl HapPYXHEIM uameTpoM 178 MM W TonLMHOK cTeHku 10,16 MM rpynnbl npovHocTu P110 (em. pu-

CYHOK A.1)
H;c:)t;/ﬁe- Ocesoe yourive %a;?f::? O6nacTb UcnbiTaTeNbHBIX
HUA % oT npeAena Teky4ecTu kH MMa Harpysok
1 95 4048 0 —
2 95 4048 70,8
3 80 3409 84,8
4 CEYP 1833 941 95 % npeaena
5 0 0 85,7 TekydyectTn VME
6 -33 — 1406 69,1
7 -67 -2855 41,8
8uo -95 —4048 0 —
10 -95 —4048 -575
11 -95 —4048 -575
12 0 0 575 290 %
13 33 1406 —-50,6
14 67 2855 —-36,1
HoMUWHanbHLIA HapyXHbliA AnameTp D 177,8 MM
dakTnyecKkas MUHUMaribHas TOMLUHa CTEHKU 10,16 Mm
E:eygf:gmﬁ gvameTp npu pakTM4ecKon MUHUMANbHONR TOMLWMHe 157,48 MM
Mnowanb nonepevHoro ceveHns Tpybbl 53,51 cm?
DaKkTU4eCKNiA cpefHNA BHYTPEHHUI anameTp D; 157,00 mm
dakTnyeckas Harpyska oT BHYTPEHHEro AaBneHus 0,0194 x p;, kH
dakTUYecKnini MUHUMarbHBIN Npeaen TekyvecTn Tena Tpyb 796,3 MlMa
dakTudecKkasn Harpyska Havana Teky4yectu Tena Tpybnl 4261 kH
Tabnuya A3 — lMogpobHan xapakTepucTUKa ITanoB HarpyKeHUs
O | o | varpmiows | O | Yo oriap | Tewene | S
1 1 4048 4048 0 5
2 — 3363 3363 0 —
Aporus 3 — 4048 3363 35,4 —
YacoBoMn 4 — 3363 2678 354 —
cTPEnK 5 2 4048 2678 70,8 60
6 — 3136 1766 70,8 —
7 3 3407 1766 84,8 15
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lMpodomxeHue mabnuupi A.3

HanpasneHue

Touka

16 KDUBOIA OT1an HArDVKEHUS OceBa“ Ycunue oT Harpysou- Hasnexve Bblgepixka,
VK/IE HarpyxeHua? @IME Harpyska, kH Horo ycTpoiicTtea, kH +Pi— Py, MMNa MWH
8 — 1641 0 84,8 —
9 4 1833 0 941 15
10 — 1659 0 85,7 —
11 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
MpoTuB 18 — 0 0 0 —
4acoBoOM
CTPenku [MepeknioyeHne ¢ BHYTPEHHEro AaBMeHUs Ha BHeLLHee JaBrneHne
19 — —4048 — 4048 0 —
20 10 —4048 — 4048 -57,5 15
21 11 —-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
[No yacoBo 33 — 0 0 -50,6 —
CTpelike 34 12 0 0 -575 15
35 11 —-2131 - 2131 -57,5 15
36 10 —4048 — 4048 -57,5 15
37 — —4048 — 4048 0 —
38 — 0 0 0 —
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Higpf;;:;,;,”e OT1an . Har-prc;:Kme OceBa“ Yeunue ot Harpysou4- Hasnexve Bblgepixka,
VME HarpyxeHus VME Harpyska, kH HOro ycTpoucTaa, kH +Pi— Py, MMNa MWH
MNepekrtodeHne ¢ BHELLHEro AaBrneHnsa Ha BHYTPEHHee aBneHne
MpoTus 39 — 2678 2678 0 —
YacoBoi 40 2 4048 2678 70,8 15
cTPenK 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 - 281 — 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 YacoBoii 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 35,4 —
64 2 4048 2678 70,8 15
MpoTus 65 — 3136 1766 70,8 —
4YacoBoiA 66 3 3407 1766 84,8 15
cTpenti 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 mabnuupi A.3

H?_Igp:;::onmue Otan . Har;;?KKeaHVlﬂ OceBas Yeunve ot Harpy3o4- Hasnexue Belaepxkka,

VME HarpyxeHus VME Harpyska, kH Horo ycTpolictea, kH +P,— po, MlMa MWH
72 6 — 1406 — 2744 69,1 60

73 — - 1035 — 2744 41,8 —

74 7 - 2811 — 3621 41,8 15

75 — — 3621 — 3621 0 —

76 8mn9 — 4048 — 4048 0 5

77 — 0 0 0 —

MepekntodeHne ¢ BHYTPEHHEro JaBneHns Ha BHELLHee faBneHne

MpoTue 78 — - 4048 — 4048 0 15
YacoBoil 79 10 —-4048 — 4048 -57,5 15
cTpent 80 1 ~ 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 —

Mepekno4eHne ¢ BHELUHEro faBneHuns Ha BHYTPeHHee JaBneHune

88 1 4048 4048 0 5

89 — 3363 3363 0 —

Mo Yacooil 90 — 4048 3363 35,4 —
cTpenke 91 — 3363 2678 35,4 —
92 2 4048 2678 70,8 60

93 — 2678 2678 0 —

94 — 0 0 0 —

KoHel ucnbitanns

@ HoMepa 3TanoB HarpyXeHusi npuBeAeHbI OT NULa, NPOBOASILLIErO UCNLITAHWE, U HE COOTBETCTBYIOT Tabnuue 6.
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Cxarue PactskeHue
OceBas Harpy3ka

2 Touku HarpyxeHusi 0603HadveHbl Lutpamn Gonee Menkoro LwpugTa.

1 — obnacTb ncnbiTaTenbHbBIX Harpy3ok, cooteetcTeytowan 100 % ot npepena tekywectu VME ansa tena Tpy6el; 2 — obnactb ucneita-
TenbHbIX Harpy3ok, cooTeeTcTBYOWan 95 % ot npeaena tekyvectu VME ans tena TpyGel

PucyHok A.1 — OTanbl HarpyXXeHWs 4ns uenbiTaHuiA cepum A COeaMHEeHWs C NPOYHOCTbIO, PaBHON NPOYHOCTU
Tena Tpybbl HapyKHbIM AMAMETPOM 178 MM TonwmHoi cTeHkn 10,16 mm, rpynnsl npoyHocTn P110
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fMpunoxexHue B
(cnpaBouHoe)

O6nacTb UcnbITaTeNbHLIX HArpy3oK M npeaernbHble HAarpy3Ku AnNA CoeAMHEHU

B.1 O6wwme nonoxeHun

MaroToBUTENb AOMKEH NONHOCTLIO 3afaTk 06M1acTb UCMBITATENbHBIX HArpy3okK ANt CBOEro U3fenus B COOTBETCTBUM
¢ npunoxeHueM A. B ToM cny4qae, Korfja U3roToBUTENb He BHIMOSHUT JaHHoe TpeGoBaHne, 3TO NPUIIOKEHNE MOXET BbiTh
UCMOSb30BaHO 3aKa34nMKoM ANs OLEHKU 06NacTh UCTbITaTeNbHbIX HAarpy3oK npyu NoMoLyy Mogenu pabotocnocoGHOCTH Co-
€iUHEeHUS!, OCHOBaHHOW Ha BO3MOXHOCTSIX ONMPEAENeHHbIX KPUTULECKNX MOMNepeyHbIX Ce4YeHnii CoeanHeHNs.

M3roTtoBUTErNb AOMKEH Taloke NOMHOCTLIO UMK XOTs Bbl MO Mepe BO3MOXHOCTU 3ajaTh NpefenbHele Harpyaku 4ns
CBOEro usgenus. Ecnu oH NPeanouTeT 3TOro He AenaTtb, TO HaCTOSLWIA CTaHAapT No3BOMSET NOMy4UTe 06beKTUBHbIE
AaHHble 06 3TVX Harpyskax. YpaBHeHWUs AN OnpefeneHns npefensHbIX Harpy3oK He BKIKOYEHb!, 0fHaKo, B cTaHAapT, no-
CKOMbKY OHU NPOAOMKAIOT U3yHaThbes.

Mcnonb3oBaHWe MHGOpMaLum, CoaepX alleiicsl B HacTOSALLEeM NPUITOXEHUN, He SBMNAeTcA obasaTensHeIM. Ecnn aTo
NPUNOXEHWe NPUHATO B Ka4ecTBe OCHOBLI ANsi NPOrpaMMbl UCTBITAHUIA COeJUHEHNS, TO HEOBX04UMO MPUAEPXKUBATLCS
€0 NOMOXEHUI (CM. BO BBEAEHMN K CTAaHLAPTY 3Ha4YeHWe UCMONb3yeMbIX B HEM rarofbHbIX opMm).

B.2 OcHoBHble NpPUHLUNbI

B.2.1 BBepgeHue B Moaenb KpMTUUECKUX NOMNepevHbIX CeYEHUIn coeANHEHUA

CoegauHeHNsa obcafHbIX M HAaCOCHO-KOMMNPECCOPHBIX TPY® MOryT paccmaTpuBaTbCs Kak KOHLEHTPUMHO pacnono-
XKeHHbIe KOMMOHEHTBI, criykaLlme Ans coefuHeHns Tpyb ¢ Lenbio 0bpaszoBaHus kornoHHel. CoefnHeHUe BKOHaeT B cebs
pe3bby, YNNOTHEHUSA 1 (UnK) YNOpHbIE 3NIEMEHTbI. VX KOHCTPYKLUM M OYHKLMK MOTYT MEHSITBLCA B LUMPOKMX Npegenax.

KonoHHbI 06cafHEIX 1 HACOCHO-KOMNPECCOPHBIX TPYS 0BBIMHO NOABELLUEHE! UMU 3aLEMEHTUPOBAHLI B CKBaXWHe U1
noABepraTcs BO3AEACTBUIO NEPBUYHBIX HAarpy3oK NSt TUMOB:

a) faBrneHue Tekyyell cpefbl BHYTPEHHEe UM BHELLHee;

b) oceBoe ycunue pacTsxeHWs UNu CxKaTus;

C) M3rub oT BbINyYMBAHUSA UMW OTKIIOHEHUS HanpaBneHUsA CKBaXMWHbI;

d) Kpy4eHune oT CBUHYMBAHWA W BpaLleHus;

€) HeoCeCMMMETPUYHBIE Harpy3ku OT KOHTaKTa no nnowaau, MMHENHOro NN TOYEYHOrO.

HacToAwuiA cTaHgapT paccMaTpuBaeT TONLKO TPU NEPBLIX BUAA HArpy3oK, KOTopble SIBMSAOTCS NEPBUYHBIMU MpaK-
Tudecku B ntoboii ckeaxuHe. Tpybhl, Kak n coeanHeHns o6cagHbIX U HACOCHO-KOMNPECCOPHLIX Tpy6, B NpoLecce aKcnny-
aTauuy AOMMKHBI YCNELWHO BblAepXXUBaTh [BOCNpUHUMATL W (MNW) NepefaBaTb)] 3TU Harpy3ku.

ObnacTb uUcnbiTaTeNbHLIX Harpy3ok Ana Tena Tpy6bl MOXeT BbITb MaTeMaTMYECKW onucaHa B Buae psifa Kombu-
HaUuWii Harpy3sokK, Bbl3blBalOLWKUX SKBUBaNEHTHOE HanpsxkxeHne no Musecy (VME) B Tene Tpybbl, SkBMBaNeHTHoe npeaeny
TeKy4eCcTW MaTepuana nNpu 0ceBoM pacTskeHuU. MogobHbIM e 06pa3om obnacTb UCNbITAaTENbHBIX HArpy3oK A coeam-
HeHWA MOoXeT BbITh 3af1aHa B BUAE KOMOUHALMIA Harpy3okK, onpeaensiowmx npeaensl €ro repMETUMHOCTW U NPOYHOCTU NMpY
LMKNUYECKOM Harpy>XeHun.

O6nacTb UCMbITATENbHbLIX HArpy30K OXBAaTLIBAET YEThIpe KBaApaHTa:

- KBafpaHT |: oceBoe pacTsbKkeHWe Noc BHYTPeHHee AaBrieHne ¢ BO3MOXHbBIM N3rnbom;

- kBafpaHT lI: oceBoe cxatue NNoc BHYTPEHHES AaBMeHNE C BO3MOXHLIM U3rUGOM,;

- kBagpaHT lll: oceBoe cxaTue NNoC BHELLHEE JaBneHUe ¢ BO3MOXHBIM U3rnbom;

- kBafpaHT IV: oceBoe pacTsXeHUe NC BHELWHee AaBNeHNE C BO3MOXHLIM U3rn6om.

Ha pucyHke B.1 npuBeaeH npumep obnacteii ucnbiTaTenbHbIX HAarpy3oK AnsA Tena Tpybbl U Ana coeguHeHus.
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Cxartue PacTtsokeHue
Ocesas Harpy3ka (kips)

1 — obnacTb McnbITaTeNBHBIX Harpy3oKk, cooTseTcTBylowan 100 % oT npeaena Tekyyectn VME ana Tena Tpy6bl; 2 — obnactb ucnbl-
TaTernbHbIX Harpysok, cooTetcTBytowaa 100 %, ana coeauHeHus, 3 — obnNacTb UcNbITaTeNbHBIX HArpy3ok, cooTsBeTcTBytowaa 100 %
cmaTuo no MCO 10400 unn API Bull 5C3
OdbhekTuBHOCTL: 0,64 — pacTaxeHue; 0,38 — cxatue.

MpuMevaHUe — YucrioBble 3HaUYEHUS NpUBeAEHBI ANA UNMNOCTPaLMKM M He NPeaCTaBAT co6ol 3HaYeHNs B
eOVHNLax u3Mepenus.

PucyHok B.1 — ObnacTtu ucnbITatenbHbIX HAarpy3oK ans tena Tpybbl n gna coeguHeHus
KOHKPETHLIX pa3sMepoB

B.2.2 3kBMBanNeHTHasA MHTEHCMBHOCTb HanpsikeHui no Musecy (VME)

Mpy HarpyXeHWn 0CeBOW Harpy3Kol U faereHneM W npu oTcyTcTBUM u3rnba Hanpsxenus VME Bcerga gocTturator
nMKa Ha BHYTPEHHER NoBepXHOCTU KOMMOHeHTa. [1py AoNONHUTENBEHOM BO3AEWCTBUU YMEPEHHOIO UMK cUibHOro narnba
NWK HanpsbkeHnih VME MOXeT HaxoguTbCs Ha Hapy»KHOI NOBEPXHOCTH, YTO 3aBUCUT OT AUaMeETpa W TOMNLLMHBLI CTEHKN KOM-
noHeHTa. B nyHkTe B.5 onucaHo onpefeneHue coveTaHus faBrneHusi, 0ceBbiX U U3rnbaloLmx yCunmid, Bbille KOTOpbIX MUK
HanpsbkeHuii VME BbIXOAUT Ha HapyXHYIO MOBEPXHOCTb AleMeHTa CoefiuHEeHNA (Teno TpyObl, coeuHEHUE, HUNMENbLHLINA
unu pacTpyOHblil aneMeHTHl).

B 3aBMCUMOCTM OT KOHCTPYKLMM COeAMHEHUS KaK ero paboTocnocobHOCTL (Hecylwasi cnocobHOCTL), Tak U ero reo-
MeTpuyeckue napameTpbl ((popma) MOryT CyLLLEEeCTBEHHO OTnMyaTkes oT paboTocnocobHocTn U bopMbl Tena Tpybhl, T. €.
unnuHapa. B pesynsrate obnactb McnbITaTeNbHBIX HArpy3oK Ars COeAMHEHNA MOXET ObiTb Kak LUMpe, Tak U yXe TaKoi
obnactu gns Tena Tpy6bI.

B.2.3 Obnactb ucnbiTatenbHbIX HAarpPy3oK Ans coeAUHEHUA

O6nacTb UcnbITaTenbHbLIX Harpy3ok ANsi CoefAUHEHWUs NpeACcTaBnsAeT coboil COBOKYNHOCTL KOMOUHALMIA Harpy3ok
(oceBblIx, OT AaBneHUA U oT uarnba), Npu AeiCTBUN KOTOPLIX COEAUHEHUE COXPaHSIET CBOKO NPOHHOCTL U FepMETUYHOCTL
NpY LUMKNNYECKOM HarpyxeHuu. [pu Harpyskax, BbIXOASLMX 3@ Npegenbl 3Toil obnactu, coeguHeHne MoxeT GbiTb Nno-
BpEeX/AeHO, YTO NpUBEAET K NoTepe NPOYHOCTU U (UNK) repMETUHHOCTM NGO Npu nocnepyioleM LUKINYECKOM Harpyxe-
HWUK, NU60 NpK Bo3pacTaHWUM NOBOro KOMMNOHEHTa Harpy3Ku.

B.2.4 NpeaenbHble HarpysKku n paspyluatolme Harpy3ku ana coeguHeHus

Moa npeaenbHBIMU Harpy3kaMn NMOHUMAIOTCA Harpy3ku, NPU KOTOPLIX COEAUHEHWE TEPSET NPOYHOCTL W (UNK) rep-
METUYHOCTL. B 3aBUCUMOCTU OT KOHKPETHLIX XapaKTepUCTUK COeAWHEHUS NpedenbHas Harpyska MoXeT GbiTb Takke pas-
pyLuaroLen Harpy3skon.
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MpeaenbHbIe HArpy3KW ANSA COeAUHEHUS MOTYT Takxke bbiTb Gonblue N MeHbLUe NpeaentHbIX Harpy3oKk 4N Tena
Tpy6bl. Kpome Toro, coeguHeHne MoXeT 6biTb 6onee YyBCTBUTENBHLIM K OQHOMY BUAY Harpy3oKk U MeHee NPoYHbIM B STOM
OTHOLUEHUHU, YeM Teno Tpybbl, Ho obnagaTb Gonee BLICOKO CTOWKOCTLIO K APYTOMY BUAY Harpy3ok, 4em Teno Tpybbl. OTu
chakTopbl HEOOXO0ANMO YUUTLIBATL NP BEIGOPE UCNLITATENBHEIX U NPefenbHEIX Harpy3oK ANs coefUHEHUS.

B.2.5 O6nacTb UcnbITaTeNbHbIX Harpy3oK Ans KONOoHHbI TpY6

ObnacTb UCMbITaTENBHBLIX HAarpy3oK Ana KOMoHHbl Tpy6, cocTosweit us Tpy6 U Ux coefuHeHUN, ABNAETCS MUHU-
ManbHOW KoMBUHaLWell Harpy3ok (0CeBbIX, OT AaBNEHUs U OT usrnba), B Npegenax KOTOPOW KONOHHa BbigepXuBaeT L-
KIMUYecKoe faBreHne U CoXpaHseT NPOYHOCTb U KOTOpas OrpaHUYMBaeTCs NpeaenbHbIM HanpspkeHnem no Musecy B Tene
Tpybel Mnu B coeanHeHunn. O6nacTb UCMbITaTeNbHBIX HArpy30K ANA KONMOHHEI TPYG orpaHW4MBaeTcs Takke CTOMKOCTBIO
Tena TpyObl ABYXOCHOMY CMATUIO, onpefensemMoMy no ypasHeHuam no MCO/TO 10400 wnu API Bull 5C3 ans kBagpaHToB
[l v IV, B KOTOpPBLIX AEACTBYET BHELLHEE AaBMNEHUE.

MpeaeneHble Harpy3Kku ANS KONOoHHbLI Tpy6 NpeacTaBnsAoT cob6oil KOMBUHaLWMIO Harpy3oK (OCeBbIX, OT JaBlieHUs U OT
u3rnba), KotTopasi NIPUBOLUT K NOTEPE NMPOYHOCTU U (UNN) FEPMETUMHOCTW BCREACTBUE OCEBOIO UMK paguanbHOro paspbisa
Unu cMATKS Tena TpyObl MW COeAUHEHWS], HanpuMep B KONIOHHe 06cafHbIX UMM HACOCHO-KOMMPECCOPHLIX TPYO.

B.3 3kcnnyaTauuoHHble CBOMCTBa U pa3Mepbl, Heo6xoauMble Ans pacuyeTa obnacTu ucnbitatenbHbIX
Harpy3oK B npeaernax ynpyroctu

B.3.1 3kcnnyaTaunoHHble CBOWCTBa

OKennyataunoHHbIe cBoiicTBa U 6a3oBLle YpaBHEHUA ANS UX onpedeneHns AN Tena Tpy6bl U cTaHAapTHLIX coeau-
HEeHWI, a TawKe pasmepbl CTaHAapPTHBIX coeauHeHnid npusedersl B UCO/TO 10400 unu API Bul 5C3 1 B UCO 10422 unun
API| Spec 5B. OfHako ansa HecTaHAapTHbLIX COeWHEHWI NoMHble SKCnnyaTaLyoHHbIe CBONCTBa M 6a30BbIe YpaBHEHWS AN
UX orpefeneHns B AOCTYMHON NUTepaType OTCYTCTBYIOT.

B.3.2 Nnowaab U pasMepbl KPUTUYECKUX CEYEHU

Mnowaab U pasMepbl KPUTUHECKUX NMOMNEPEYHBIX CEYEHWIH, HeoBXxoaNMble AnA pacyeTa 06nacTi UcnbITaTenbHbIX
Harpy3ok B npeaenax ynpyroctu B COOTBETCTBUU C NMpunoxeHnem B, npueegeHsl B Tabnvue B.1.

Tabnwya B.1 —Tlnowagb n pasMmepbl KPUTUHECKUX CEHEHMIA

KOMMOHEHT KONMOHHbI pr6 O603Have- 3HauyeHue
1nm obnacTu ucnbitaTenk- Tpebyemble pasmepsl (cM. 7.3.1) e ana
HbIX Harpysok pac'-leTaa
HapyxHblit guameTp (HOMUHANBHBIA UK haKTUIECKUI) D,
Teno Tpy6bl TorLmHa CTEHKM t
BHyTpeHHUIn gnameTp (pacyeTHbIN) D,
Mnowaab KPUTUHECKOro NMONEpPEeYHOro CEYEHUs ANS pacyeTa Ha A
pacTsxeHue p
KeagpaHT I: COOTBETCTBYIOLLMIA AUAMETP, Ha KOTOPbLIA AEACTBYET BHYTPEH- D
Hee JaBrneHue °
pacTsbkeHue
W BHyTpeHHee laBNeHne | CootseTcTBylOWasn TOMWMHA CTEHKU, Ha KOTOpPYO AeWCTBYeT ¢
BHYTPEHHee JlaBreHne
BHyTpeHHW fuameTp (pacyeTHbIR) D,
Mnowaab KPUTUHECKOro MONEPEYHOro CEYEHUS ANS pacyeTa Ha A
cxaTtue p
KeagpaHT II; CooTBeTCTBYIOLMIA AUAMETP, Ha KOTOPbIA AEACTBYET BHYTPEH- D
ve °
oxaTHe Hee paBneH
W BHYTpEHHEE laBNeHne | CoorteeTcTBylOLW@n TOMNWMHA CTEHKU, HA KOTOpYlo AeicTByeT ¢
BHyTpEHHee JlaBreHmne
BHyTpeHHWIn AuameTp (pacyeTHbIR) D;
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OkoHYaHue mabnuuye! B.1

KoMMOHeHT KOrnoHHe! Tpy6 3HaveHue
O6o3Have-
unu obnacTu uenbelTaTens- Tpebyemble pasmepbl (cM. 7.3.1) e ana
HbIX Harpysok pacyeta?
Mnowagb KpUTUYECKOro NONEepeYHOro CEYEHUSA AN pacyeTa Ha A
cxarue P
KeaapaHT I1I: CoOTBETCTBYIOLLMIA AUAMETP, Ha KOTOpLIA AEHCTBYET BHELLHee D
[o]
oxaThe faBneHve
1 BHELWWHEE faBneHune CooTBeTCTBYIOWAsA TOfMWMHA CTEHKW, Ha KOTOpylo AelcTByeT t
BHeLLHee faBreHne
BHyTpeHHUIN gnameTp (pacyeTHbLIA) D,
Mnowanb KPUTUYECKOro NOMEepeYHOro cev4eHns AN pacyeta Ha A
pacTsaxeHue P
KeagpaHT IV: CoOTBETCTBYIOLLMIA AUAMETP, Ha KOTOpPLIA AeWCTBYET BHELLHee D
haBreHue °
pacTsxeHue
W BHEWHEe faBneHne CooTBeTcTBYOWAA TOMWMUHA CTEHKW, Ha KOTOPYIKO AeWlcTByeT t
BHeLLHee JaBreHne
BHyTpeHHMIn guameTp (pacyeTHbIN) D,
@ 3anonHsaeT 3aKasquk.
MpumevyaHune — B kaxzgom kBagpaHTe MOXeT 6bITb Gonee ofHOr0 KPUTUHECKOTO ceYeHUs, 0COGEHHO B Co-
elMHEeHUSX C HecyLLel cnocoBHOCTLIO MO OCEBOI Harpy3ske 1 (MNu) Harpyske oT AaBfneHnsa MeHbLUEH, YeM y Tena Tpy6sbl.

B.4 TpeGoBaHusa

B.4.1 O6Lwwme nonoxeHusa

MepeA NpoBeAeHUEM UCMbITAHWIA B COOTBETCTBUM € 4.1 HEOOXOAUMO ONpeAenuUTL FeOMeTpUYeckne napaMeTpbl co-
efMHeHus, obnacTb UCMbITaTeNbHbIX HAarpy30K U SKCNNyaTaUWUOHHbIe XapaKTEPUCTUKU COeUHEHUS.

B.4.2 O6nacTb UCNbITaTeNbHbIX HArPy30K

MNaroToBuTENb HECTAHAAPTHOIO COefUHEHUS, NOANEXaLLero UCNbITaHWUIO, AOIDKEH MpeACTaBUTbL NorHylo obnacTtb
UcnblTaTenbHBIX HArpy3oK U NpefenbHble Harpyskn ANA coefuHEHNA NPU BCeX KOMBUHALUAX AaBNeHWii (T.e. BHYTPEHHero
W BHELUHero AaBneHns1) N 0CeBbIX Harpy3oK Ha pacTaXeHue U cxatne. Kpome Toro, M3roToBUTENb JOIMKEH NPeACcTaBUTb
rnonpaeku kK obnactu Ana ydeta usruba.

O6nacTb UCnbITaTemNbHLIX HArpy3okK U NpeferibHble Harpy3ku MoryT 6biTb NpeacTaBneHsl B (hopMe:

a) ypaBHeHWI ANA pacyeTa coeAUHEHUS,

b) Tabnuy ¢ U pPOBLIMK AAHHBLIMMK;

¢) rpacukoB ¢ UUPpPOBLIMU 3HAYEHUAMM 1151 TOYEK NepPEeCeYEeHMUS U NPEBLILLEHUS.

OueHb BaXHO, YTO6EI KOMBUHUPOBaHHasA HecyLyas CNOCOBHOCTL, BbIpaXeHHast B 06NacTu UCNbITaTENbHBIX Harpy-
30K, 6bina AOCTaTOMHO TOYHO onpeferneHa BONU3W Tex TOYEK, B KOTOPbIX MOBbLILLEHHAsA YyBCTBUTENBHOCTb COEAUHEHNS
MEHSETCA € YYBCTBUTENLHOCTU K JaBMEHNIO HA YyBCTBUTENLHOCTbL K OCEBOI Harpyske U (Unu) k narnby u Haoboport. Pac-
YeTHbIe YPaBHEHMs], aHarMTUYECKUe UM aMNUPUYECKMe, AOMKHLI MOSNHOCTLIO 3afaBaTb 06M1acTb UCTbITAaTENbHLIX HArpy-
30K ANA BCEX KOMOUHaLMIA AaBNeHns U 0CEBOro YCUnuA ¢ y4eToM narnba. dopma ypaBHEHUSA [oMmKHa obneryaTb pacyeT
AaBneHWn nNpm 3ajaHHON 0CeBOI Harpyske ¢ y4yeToM U 6e3 yueta nsrnba.

Tak KaK KOHCTPYKUMS coefiMHEHMiA o6cafiHbIX U HACOCHO-KOMMNPECCOPHLIX TPYD U cooTBeTCTBYOWME 0bnacTu uc-
NbiTaTernbHbIX HAarpy30K MOTYT MEHSITLCA B LLMPOKUX Mpefenax, To HEBO3MOXHO pernaMmeHTUpoBaTh obuue TpeboBaHus K
MWHUMaNbLHOMY YUCIY 3HaYeHUiA B TabnMyHoOM dopmare. ECnn KOHCTPYKLMKU COEAMHEHUA CBOMCTBEHHBI U3MEHEHUS YYB-
CTBUTENMbLHOCTM K Harpyske, To 06a3aTenbHO HYXHO NpeACTaBUTL Harpy3Ku, NpU KOTOPbLIX NPOUCXOASAT Takue U3MEHEHUS.

Insa 3apaHua obnacTtu ucnbiTaTenbHbLIX Harpy3oK U NpeAenbHbIX Harpy3oKk B npegenax o4Horo kBagpaHta BnonHe
AocTaToyHo okono 10 kKoMOMHaLMIA Harpy3oK OT JaBMEeHUs 1 OCEBOrO YCUIUA MPU KOHKPETHBIX YCNoBUAX Uarnba.

UcnbiTateneHble U NpefenbHble Harpy3ku MoryT ObiTh Takke NpefcTaBneHbl rpacuieckn B CONPOBOXAEHUN YNC-
NeHHbIX 3HaYeHUWIA ANnA nepeceyeHUit JaBneHnil U OCEBLIX YCUMUIA U BCEX HECTIMOLLUHOCTEW KPUBOW Harpy3ok.

B.4.3 AnsTepHaTMBHOeE NpefAcTaBneHne obnacTu ucnbiTarenbHbIX Harpy3okK

Ecnun otcyTcTBYET 06nacTb UCnbITaTenbHbIX Harpysok no B.4.1, To oHa MOXeT 6biTb YCTaHOBNEHa NO METOAUKE,
onucaHHoi B B.5.
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B.4.4 lNpepenbHbie Harpy3ku
OnpepeneHune npefenbHbIX Harpy3oKk A0 NpoBefeHUs1 UCNbITaHWA Ha Takue Harpy3ku He sBrisieTcst TpeboBaHuem
HacTOsILLEero cTaHgapTa.

B.5 PacueT obnacrei npefenbHbIX Harpy3ok

B.5.1 O6Lwiue nonoxeHun

Mpu pacyeTax HecylLeit cnocobHocTU Tena Tpy6bl N KPUTUYECKUX CEHEHUI COEAUHEHUS MO HACTOSILLEMY CTaHAapPTY
nocraeneHa Lenb NpoBOAUTL UCTbITaHUSA 06pa3sLioB NpU CTONb BLICOKOW Harpy3ke Unu koMbMHaLMM Harpy3oK, HacKonbKo
3TO NpakTudeckn G6eszonacHo. B cBA3M ¢ STUM Npu pacdeTe obnacTei UCNbITaTeSIbHLIX HArpy3oK U NpefenbHbIX Harpy3ok
Ans kaxgoro obpasla crnefyeT NpuaepxuBaTbes NpUBEAEHHLIX Aanee ykadaHuii. MNpeaen TekyvyecTu, HapyXHbIil AuameTp
M MUHUManbHas TorMLWKUHa CTeHKW NMPUHUMAIOTCA B COOTBETCTBUU € 7.3.1.

B.5.2 O6nactb ucnbiTaTeNnbHbIX Harpy3oK AnA Tena TpyGbl

B.5.2.1 Obwue nonoxeHus

ObnacTb ucnbiTatenbHbIX Harpy3ok VME npegctaenset coboit TpexMepHyto urypy. Ytobbl o6neryuts noctpoexHune
COOTBETCTBYOLLMX rpadpmkoB VME, HeobXoMMO HOPpManW3oBaTh TaHreHUUanbHOE HanpsXkeHUe (OT BHYTPEHHErO U BHELL-
Hero fjaBrneHus) Tak, kak OyTo COOTBETCTBYIOLLIEE BHELUHEE UMW BHYTPEHHEE AaBNeHUe paBHO Hysto. [pyrumu crioBamu,
Ans no6boin KOMOUHALMKU BHYTPEHHErO U BHELUHEro AaBneHUa HeobXoAUMO paccuMTaTb 3KBMBANIEHTHOE BHYTPEHHEE M
BHELLUHee [laBreHne, KOTOpoe Bbi3bIBAET TaKoe Xe TaHreHUuasnibHoe HanpsbkeHue, Kak ecnu 6bl COOTBETCTBYIOLLEE BHELL-
Hee 1 BHyTpeHHee flaBneHue 6bino paBHO HyNo. B npoTuBHoM cnyyae notpebosanock 6bl 6eckoHevHoe Yucro rpadukoB
ANSi KaXA0ro KOHKPETHOIO COMETaHWUsA AaBneHnid. B pesynbraTe BbllECKa3aHHOrO B pacYETHOM YpPaBHEHWUM CYLLECTBYET
pa3phbiB NpU KOOPAMHATE OCEBOrO YCUIUS, COOTBETCTBYIOLEH HyneBoMy AaBneHuto. [pyrumu crioBamu, B kBagpaHTax | n
Il Tpebytotcs cocTaBnsatowue ypasHeHuii VME (o, 1 o,), Hexenu B ksagpanTax Ill u IV. NMoapobree 06 atom cwm. [2]. Ypas-
HEeHUs1 AN HopManuaauuu agasneHuns npusefeHsl B B.5.3.

B.5.2.2 ObnacTb ucnbITaTeNbHbLIX HAarpy30K ANA 04HOOCHO HarpyXeHHon Tpy6bl

Pacyet npoBoauTCS NO CneayowmUM ypaBHEHUAM:

a) NpeaensHoe ycunue 0CeBOro pacTskeHUa NpU OAHOPOAHOM pacnpeAeneHu oceBbiX HanpsXKEHWA

_ - .9
Fa=oyAp—oyn(D—t)t—oyT[Dz—(D—Zt)z], (8.1)
rae  F, — npefencHOe ycunue oceBOro pacTsKeHus,
Oy — 3afjaHHbIA Npefjen Teky4ecTu Npi OCEBOM PacTsiKeHUN, 0GLIYHO NPe/en TeKy4eCT NP 0CEBOM PacTsKEeHUU
no craHgaptam NCO 10400 unun API;
Ap — nnowaab nonepevHoro ceMeHuns Tena Tpyowi;

D — HOMWHanbHLIR HapyXHbIR AuameTp TpyObl;
t — HOMMHanbHas TOMLMHa CTEHKN TpyObl;
7 =3,1416.

b) MpeaentHoe BHYyTpeHHee aBMNeHUe, COOTBETCTBYIOLEE Havasly TeKy4eCcTU Ha BHYTPEHHel NoBepXHOCTM

_ [D2—(D-2ty
hi= O{DZ + (D—2t)2]’ 52

rae  p; — npenensHoe BHYTPEHHee faBnexue;

Oy — 3afaHHbIA npegen Teky4ecTu Npu nonepe4yHoM pacTsXXeHUn, ecnn oH U3BECTEH, Unu npefen Teky4ecTu npu
OCEBOM pacCTAXKeHUN.

c) MNpegensHoe ycuve cxaTus B OCEBOM HanpasneHuu
Fy=—0,Ay= -0 m(D-1t, (B.3)
rae  F, — npejiensHoe ycurue 0CceBoro CKaTus;

O, — 3aflaHHbIil Npezien TeKy4ecTH Npu 0CEeBOM CXaTWM, eCl OH U3BECTEH, U Npegen Teky4ecTu Npu 0CeBoM
pacTSXKEHNM.
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d) BHeluHee AaBreHue, Bbi3bliBatoLLlee CMATUE Ha BHYTPEHHER NOBEPXHOCTU

o [DP=(D-2t7] 20 (2 1)

Po = 202 - (0)2 ®4

t

rne p, — nNpeaensHoe BHELUHEee AaBnexHune,

O — 3afjaHHbIA Npegen TeKy4ecTu Npu nornepeyHoM cxaTtuu, eCnun OH U3BECTEH, UMK Npeaen Teky4ecTu npu oce-
BOM pacTaXeHUu.

MpeaensHoe BHeLIHee faBneHMe MOXET orpaHUuMBaTLCS hakTopaMn HEYCTOWYMBOCTU, @ He HayarnoMm TeKy4ecTu
BHYTpeHHel noBepxHocTu. [103TOMy npefenbHoe BHelUHee [aBneHue CTOWKOCTU K CMSATUIO Tena Tpyobl npu Hyneeom
0CEBOM PaCTSKeHWU HeoOX0AUMO paccUUTLIBATL MO METoAMKe, onncaHHou B nyHkTe 1.1 UCO/TO 10400 unu API Bul 5C3,
C NOMOLLIbIO YPaBHEHMWI 4N onpefeneHns AaBneHusi CMATHA.

Tpy©Obl HecTaHgapTHLIX rPYNM NPOYHOCTU MOTYT obnagaTtb CTOMKOCTBLIO K CMSATMIO Gornee BLICOKOW, YeM paccunTaH-
Has no MeTofuKe, onucarHoi B nyHkTe 1.1 UCO/TO 10400 unu API Bul 5C3. B gaHHol npoueaype MoryT 6biTb Ucnonb-
30BaHbl criefyoLne 3HaueHUs:

e) N3rnb Ha BbITHYTOM UM BOrHYTOW CTOPOHE BHYTPEHHEN NOBEPXHOCTH

(o)

D =— (B.5)
9™ 0,060156 (D - 2t)

rie Djg — BenuuMHa uarnGa Ha AnuHe 30 M, T. €. OTKNOHEHWE OCEBOM NMHUN Ha EANHULY ANNHBI, OFPaHUEHHOE TeKy-
YeCTbH BHYTPEHHEH NOBEPXHOCTU TPyObI;

o — 3afjaHHbllil Npefen Teky4eCTH NpK pacTAXEHUN UNKu cxatuu, MMa, ecnu OH U3BECTEH, UNW NPeAEn TeKy4eCTH
NPy OCEBOM pPacTsHKEHWUN BHYTPEHHeEH NoBepXHOCTH TPY6I;

D — HOMWHanNbHLIA HapYXXHBIR AnaMeTp, MM;
t — HOMMHanbHasi TONLMHA CTEHKN, MM.

YpaBHeHue (B.5) He pacnpocTpaHAaeTes Ha U3rnb, BhidbiBaeMblil NONEpeYHLIMU Harpyskamu, HanpuMep TpexToqeY-
HbliA M3rmb.

Mockoneky y Tpy6 M3 HEKOTOPLIX Matepuanos, 0CO6eHHO XonoaHoAedOpMMPOBaHHLIX TPYS U3 KOPPO3NOHHO-CTOIA-
Kux cTtanein n cnnaeos (cM. MCO 13680), HabntopaloTca 3Ha4YMTENbHblE KorebaHnss MexaHU4eckux CBOWCTB Mo TOrWUHe
CTEHKWU, NPOYHOCTb NPU U3rnbe MoXeT ObiTb orpaHUYeHa HanpsHKEHUAMU Ha HapYXXHOW WNKU BHYTPEHHEN NOBEPXHOCTU
TpyObl MNK Ha BLIFHYTO (pacTAHYTOI) UM BOTHYTOW (CXaToii) NOBEPXHOCTH.

B.5.2.3 O6nacTb KOMGUHUPOBaHHLIX UCMbITATENBHLIX HArpy3ok Ansa Tena Tpy6bl

OTy obnacTb paccyMTLIBalOT ¢ NOMOLLLIO TEOpUN SHeprun gedopmanum Museca. B cooTBeTcTBUM € 3TOI Teopuen
TeKy4eCTb W3OTPOMHOro MaTtepuarna npyu KOMGMHUPOBaHHOM HarpyXX€HUM BO3HWKAET Noj BO3AeWCTBMEM MMaBHbLIX Hanps-
XKEHWUI B COOTBETCTBUU CO CriefyIoLUM BblpaXXeHUeM:

a) OkBMBarneHTHoe HanpshxeHue no Musecy

= 2 2 2 _ - -

o, Voa + 0p° + 0,° — 0,0} — Op0, — 0,0, (B.6)
roe o, — 9KBUBaneHTHoe HanpsixeHwe no Musecy;

— 0CeBOe HamnpsiKeHue;

Op, — TaHreHynarnbsHoe HanpsxeHue;

o, — pajuansHoe (HopmarnbeHoe) HanpsxxXeHue.

b) Mpwn oTcyTcTBUM M3rnba

Mpu oTcyTcTBUMM Marnba nuk HanpspkeHWa VME npu AeCTBUM Kak BHYTPEHHErO, Tak U BHELLHEro laBreHus Bcerga
MUMEeeT MeCTO Ha BHYTPEHHEN NOBEPXHOCTU. M0STOMY NpW KOHKPETHOM OCEBOM YCUNUU NpefenbHble BHYTPEHHEE U BHELU-
Hee AaBneHust MoryT GbITb paccyuTaHbl Crneayowmm obpasom.
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[MaBHbIE HaNpsXXeHUs onpeaensroT Kak
1) TaHreHUWanbHoe HanpsxeHne OT BHYTPEHHero AaBNeHusA p; Ha BHYTPeHHei noBepxHoCTy

P02+ (D-2tP]

o = p. k. (B.7)
N DE-p-2p P
P [D? + (D - 2t)%]
= — = k
- p-2p P
rme Kk — reoMetpuyeckas KOHCTaHTa.
2) TaHreHUnanbHoe HanpsxeHne OT BHELIHEro AaBneHns p, Ha BHyTPeHHeN NoBEPXHOCTU
2p, D?
opm— R ok, (B.8)
D2 — (D -2t
2D2
ky = RNV
Dc-(D-2t)
rae  k, — reomeTpuyeckas KOHCTaHTa.
3) OceBoe Hanps)XeHWe OT OCEBOro ycunus
Bk A (B.9)
P a(d-nt A
roe Ap — nnowaab NonNepeyYHoro ceMeHns Tpyobl.
4) PagnanbHoe HanpsXeHWe OT BHYTPEHHEro AiaBlneHnsl Ha BHYTPEHHEN NOBEPXHOCTU
o =—p; (B.10)
5) PagnaneHoe HanpsxeHUe OT BHELUHEro AiaBieHns Ha BHYTPEHHEeH NoBEepXHOCTH
o.=0. (B.11)

Takum ofpasom, Npu onpefeneHHoOM 3Ha4YeHUn F, B YCNoBUAX OAHOOCHOW OCEBOW Harpy3ku COOTBETCTBYiOLee
MaKcuManbHoe BHYTPeHHee faBneHne p; U HapyHoe faBrieHue p, Npu 3aaHHOM MpeAene TeKy4ecTU MOXeT ObiTk
HalfleHo KaK pelleHUe KBapaTHOro ypaBHEHUS C UCMONb30BaHNEM TONLKO AENCTBUTENBHBIX KOPHEN.

6) [Ina BHyTpeHHero gasneHnsa nony4mm

_—B+y{B2_4AC (B.12)
pi —2A s .
rae [ana ypaBHeHusa (B.12)]:
A=KkZ+ K +1,
B=o0,—k o,
C= oaz — ovz,
0, — 3afjaHHbIA ypOBEHb HaNpshKeHWH Ha BHYTPEHHeN NOBEPXHOCTH.
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7) NS BHelUHero gaBneHunsa nony4mm

_-B*yB?-4AC ©.13)
Po™ " a '

roe [ansa ypaBHeHus (B.13)]:
A=k?2
B =04k,

=g 2-52
C=0,°-0,
O, — 3afaHHbll ypoBeHb HaNPsHKeHNiA Ha BHYTPeHHel NOBEPXHOCTH.

Ans onpefenexns ncnbiTaTenbHbLIX Harpy3ok 3afaHHbI ypoBeHs HanpskeHuii o, NpuHUMaeTcs paBHLIM 95 % cpef-

Hero daKTU4eckoro npeaena Teky4ecT maTepuana, HaigeHHOro nyTeM UcnelTaHuii Npu 3agaHHo TeMneparype.
8) MakcuManbsHble Harpyaku

M3yuyeHne obnacTu ucnbiTaTenbHbIX Harpy3ok Ans Tena Tpy6bl Mo pucyHky B.1 nokasbiBaeT, 4To B kBagpaHTax | v |l
MUKOBbIE AABMEHNS U OCEBbIe Harpyskin MMEKT MecTo BAOMb 06MnacTeil B TouKax, onpefensemslx Kak

dF, dp:
a_ _ oun immo _ 0.
d'Oi mnm o dF,

a

Mpy NoMoLLM NPUBEAEHHBLIX HKE YpaBHEHMWIE MOXHO paccyuTaTb YeThipe Mapbl MUKOBbLIX 3HAYEHWI JaBreHus U
0CeBOro ycunus.

i) KeagpaHT |
2
Pimax = 70 (B.14)
VB )
o Fs = o Ag(ki—1)
2 Y3k+1)
2
Fomax = 0 VK2 + i+ 1 (B.15)
' V3 (k+1)
o(k—1)
npu p; = :
VBKEHK+H (+ 1)
ii) KsagpanT Il|
oAp
Po,max = A\/C?' (B.16)
0
£ oAp
a_ﬁ'
2csAp
Fomax = — 7 (B.17)
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oAp

npu Po = 2@(}'

rape K

rae

rae

rae

rae

roe

_ D2+ (D-2t)2
T D2 (D-2t2

Ap=5 02— (D-22 ]

nD?
Ay =5

c) Mpu Hanuuumn nsrnba

Mpu Hannuum uarmba, Hanpumep Npu HanpaeneHHoM GypeHun Unu BCREACTBUE BUHTOBOIO MU CUHYCOMAANBbHOTO
BbIMyYMBaHUS, HAa OCEBLIE HAMpPsXXeHUs1 B TpyGe HeoBXOAUMO HaNOXWTL pacTArMBaloLLMeE UMK CKUMALOLLIME HaNpsXKEeHNUS
OT u3rnba Ha BHYTpeHHel NoBEPXHOCTU TPYObI

Oap = Oa X Oy,

O,p — CYMMapHOe oceBOe HanpshkeHue ¢ y4eTom usrnba;
0, — OCEBOE HanpsiKeHne OT 0CeBoi cunbi,
Fa Fa
Oa = =
x(D-t)t Ap
O, — OCeBoe HanpsxeHne oT usrnba, Mlla,
D _ t)
o = & L;
b
M — wn3arnbatoLynit MOMEHT;
| — MOMEHT UHepumu,
T
|=—[D*—(D-2t)4].
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d) Usrubatowyuit MoMeHT M 1 KpuBU3Ha TpyBbl CBA3aHLI COOTHOLUEHNEM

op =t~ =+ 0,080156Djeq (D2

rae D,eg — cTeneHb narnba Tpy6el B rpagycax Ha anuvHe 30 M;

e

70

D — pwametp Tpybkl, MM;
t — TOnNWMWHa CTEHKU, MM;
O, — OCeBOe HanpsihxeHue oT narnba, MlMa.

Papaunyc kpuBU3HbI Tena Tpybbl CBA3aH ¢ ee cTeneHbto U3rnba cnegyroLum obpasom

R — pagmyc KpUBH3HBI OCY Tera Tpy6Ghl, M.

(B.18)

(B.19)

(B.20)
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Takum oBpa3oM, 3ameHa B B.5.2.3, nepeuncneHue a), o, Ha c,,, 06eCne4nT MakcManbHoe 3Ha4YeHne BHYTPEHHEro
W BHELLHEro AaBneHui p; n p,, KOTOPOe MOXET BbiTh NPUIOXKEHO ANA AOCTUKEHWUS 3aAaHHOrO YPOBHSA G, Ha BHYTPEHHEN
noBepxHocTK Tena TpyBbl NpK onpefeneHHo 0ceBoit Harpyske F, n onpefeneHHon cTeneHn usrnba D,eg.

MpumMmevyaHMe — B 3aBUCUMOCTHN OT pasmepa TpyOel, T. €. 3Ha4eHnt D v {, NPUTOXKEHHOTO 0CeBOro yeunusa F,,
AaBneHns p; Unu p, n cTeneHn nsrnba DIeg nukoBoe HanpseHne VME MOXeT BO3HWKaTb Takke Ha HapyXHOW nosepx-
HOCTU TPYOGbl.

e) CteneHb n3rnba, koTopas MOXET BbiTe NPUNoXeHa K Teny Tpybbl, HaxoAsLledca noa AeNCTBUEM faBNeHUS U
0CEBOro YCUINSA, BblLLE KOTOPOA MakcuManbHoe HanpsxxeHune VME BO3HWKHET Ha Hapy»XHOW NoBepxHOCTU Tena Tpybbl,
MOXeT BbITb paccynTaHa nyTeM peLUeHUs CreayroLmX KBagpaTHbIX ypaBHEHUNA:

1) MNpw geiAcTBAN BHYTPEHHErO AaBNEHUA

- 2 _
V= BtyB?-4AC , (B.21)

2A

roe [aNns ypasHenus (B.21)):
t(D-t)

/2
t (204 +Pj— Ohi)
B=t———
/
C = =3 p; ohi

rae  p; — BHyTPeHHee JaBreHve;
D — HapyXHblil gnameTp;
t — TomnLWMHa CTeHKH;
Opi — TaHreHunaneHoe HanpsXeHe Ha BHYTPEHHe# NoBepXHOCTH.

2) MNpun LeACTBUM BHELLHEro AaBNEHUA

_ 7
" = B+yB2-4AC , ©.22)

max 2A

roe [ans ypasHeHus (B.22)):

D 2
W D (2-1)
T 42 2
B—izoat—olt

/ /

c=3 Po (ohi + po)'

HeoBXoaMMO OTMETUTE, YTO MOTYT UCNONB30BATLCA TONMLKO AEACTBUTENBHLIE YACHa, T. €. (B2 — 4AC) BonxHo bbITb
Gonblue Hyna Ui 4AC AOMKHO BbiTh He Gonblue B2, Mpu peLleHUM OTHOCUTENBHO p; Heobxoaumo, 4TobEl p, = 0, a npu
PeLUEeHNN OTHOCUTENBHO P, Heobxoaumo, 4Tobel p; = 0. KpomMe Toro, kak yxe ykasblBanochk, B AaHHOM pacqeTe Henb3s uc-

nonb3oBaTh Nepenag AaBneHui, T. e. Ap = p; — p,.
3) CTeneHb n3rnba, kotopas MOXeT BbITb foONyLeHa A0 Toro, Kak HanpskeHne VME Ha Hapy»XHOW NOBEPXHOCTH
CTaHEeT KPUTUYECKUM, COCTaBNAET

M
D.=— "
°9 ™ 0.060156 /
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B.5.3 ObnacTb ucnbiTaTenbHbIX Harpy3oK AnA coeaAnHEHUs

B.5.3.1 Obwue nonoxeHus

CoeAvHEHNA MOTYT paccMaTpuBaTLCAl KaKk COMETaHUe KOHLEHTPUYHBLIX MONbIX LWIUHAPOB, YCEYEHHBIX KOHYCOB W
(nnn) cdbepuyecknx cerMeHToB, YNUPAIOLUXCA APYr B Apyra YNOPHBEIMUA SIeMEHTaMWU UM COEAUHEHHBIX APYr C APYrOM
npy NOMoLLM pe3bbbl, CTOMOPHLIX KOMNeL, Unu ApyriM cnocoboM. MoxHO nokasatb, YTO KOHLEHTPUYHO PacnonoXeHHble
rnosble UMNUHAPLI, HAaXOASLLMECS B KOHTaKTe ApYr C APYrOM, T. €. OKa3blBaloLLye JaBrieHne Apyr Ha fpyra (nocazka ¢ Ha-
TArom), BefyT cebs nop AeNCTBUEM BHYTPEHHEMO WU BHELLHENO JlaBreHUs KaK CrnOLIHON LMIUHAP.

AHanus ctaHaapTHBIX U HEeCTaHAapTHLIX COeIMHEHWIA NoKa3sarn, YTo M3-3a orpaHUYEeHnin NO reOMETPUN (BHYTpeHHe-
My W Hapy>XXHOMY AnameTpam) 60omnbLUMHCTBO COefMHEHWIA CNIPOEKTUPOBaHO TakMM obpa3oMm, YTO NepBoHayaribHoe KOH-
TaKTHOe [laBneHne U BbI3aBaHHOE UM TaHreHLMarnbsHoe HanpshXeHue B arneMeHTe, NepBbiM BOCMPUHUMAIOLLUM Harpysky, He
urpaeT ocoboii pornmn No cpaBHEHUIO C IKCTTyaTaLMOHHLIMK Harpyskamu. [ipyrumu cnosamm, pabotocnocobHocTs coeam-
HEeHWS 3aBUCUT B NEPBYIO o4epefib OT BHELLHUX HArpy3oK, a He OT Harpy3oK U HarnpspKeHuWid, Bbi3BaHHbIX CBUHYUBaAHUEM.

YcTaHOBMEHO, YTO Topel, HUMNENBHOro arnemMeHTa ¢ pe3bboBbIM coeguHeHneMm EUE HapyxHbIM AuameTtpoM 88,90
W TonwWMHOW cTeHku 8,00 MM Npu CBMHYMBAHUW NOABEPraeTcs NNacTuyeckon fedopmaLin oT TaHreHLManbsHoro cxarus,
YTO NPUBOAUT K BONBLLIOMY AaBMeHNI0 (HOpMarnbHBIM HaNpPsXKEHUAM) MeXAY HANMENbHBIM SNIEMEHTOM U MydTOWN, OfHaKO
NPOYHOCTb MYdThI B MIOCKOCTU TOPLIA HANNESLHOrO 3nemMeHTa He cHuxaeTcs. o MCO/TO 10400 [ypaBHeHue 3.1.2)] unu
API| Bul 5C3 cToitkocTb MydT K BHYTPEHHEMY AaBNeHUo MydT OLieHUBaAETCA TOMNbLKO MO pasmepam MydThl U CBOUCTBaM
MaTepuana B 3TOW NNOCKOCTH.

MpumevyaHune — lNockonbky 06nacTb UCMbITATENbHBLIX HArpy3oK 3afiaeTcs Nno CywecTBy Kak obnactb Makcu-
MaslbHBIX YNPYrux Harpy3oK, OTHOCUTENbHbIE CMELLEHUs! 3TIEMEHTOB COeAiUHEeHUs! GyYT He3HaUYUTENbHLI, T. €. FeOMETPH-
Yeckue napameTpbl COeiMHeHUs B Npefenax aToi obnactu GyayT NpakTu4eckn HEU3MEHHLIMM.

Takum oBpa3oMm, Ans ycTaHoBMeHMs1 obnacTu MCMbITaTeNbHBIX Harpy3oK Afs COEAUHEHUS MOXHO MCMOMb30BaTb
MPUHLMMBI HANOXEHUS Harpy3oK. 3Has pa3nuyHble KPUTUYECKME MonepedHble CeYeHUs COeUHEHUS, NOABEpPraemoro Bo3-
[LeACTBNIO OCEBOro YCUNUA pacTsKEHUsI UMK CXaTUsA, AUaMETP U TOMLMHY 3reMeHTa, BOCNPUHUMAIOLWEro Harpysku ot
BHYTPEHHEro Uru BHELLHEero JaBreHnsi, MOXHO paccyuTaTb obnacTe UcnbITaTeNbHbIX Harpy3oK AN MHOFOKOMMNOHEHTHOW
KOHCTPYKLMK, Takoi Kak coeanHeHna Ansa Tpyb HedTAHOro copTameHTa.

Mpu HanoXeHUW Harpys3ok HeobXoAUMO YUUTBIBATb, YTO KPUTUYECKOE MOMEpPEYHOE ceveHue, BOCMpUHUMalOLEee
OCEeBYI0 Harpysky, Heobs3aTensHO UMEET TOT >Ke AUaMEeTP U TONLLUMHY CTEHKU, YTO U CedeHne, BOCNPUHUMALOLLee Harpy3Ky
oT AaBreHus. Heobxoaumo, ofHako, 3HaTb ANaMeTp, Ha KOTOPOM AENCTBYET AaBNEHWUE, HaNpUMep BHYTPEHHWIH AnaMeTp
npu AENCTBUN BHYTPEHHEro AaBfieHWs Uin HapyXHbI AnaMeTp Npu AeicTBUKU BHELWHEro gasneHns. EctecTBeHHO, 4TO
nnoLyasb KOHKPETHOrO KPUTUYECKOrO NONEPEYHOrO CEHYEHUSI paccMaTpUBaEMOro COeiMHEHUs fomkHa GbITb B OHOIA nno-
CKOCTMW C MaMETPOM U TOMNLUMHON CTEHKM.

Mcnonb3oBaHne KpUTUHECKOro NONepeYHoro cedeHns Ana pacyeta obnacTu ucnbiTaTenbHbIX Harpy3ok coeiuHEHU
npeanonaraeT Takke, YTO AeACTBUTENBHbI YpaBHEeHUS AN AMMHHBIX LMIVHAPOB, T. €. UMeeT MeCTO YNPOYHEHUE Ha cpe3
KPUTUYECKOro NonepeyHoro ce4eHus BONU3M TONCTOCTEHHOTO CeYEHUS.

OT0 ponyLieHne UaeT B 3anac NpoYHOCTU 1 060CHOBAHO TEM, YTO OCHOBHAasA 3ajaya NMpu NpoeKTUPOBaHWUN Coeau-
HeHWs 3aKno4aeTcs B JOCTUXKEHUN HECYLLeid CNOCOBHOCTU U reOMETPUN, MakCUMarnsHO NPUBNIMKEHHBIX K Teny Tpyobl.

B cniyvae, Koria aneMeHThl coeMHEHUS nonyYatoT MexaHn4eckolh o6paboTKoi TONCTOCTEHHBIX BbICAXEHHBIX KOH-
LoB Tpy6, ynpouHeHne Ha cpes Nod BO3AENCTBMEM COCEHUX TONCTOCTEHHBIX CEHYEHUI MOXET BHECTU 3aMeTHbI BKNag B
HOMUHasbHY0 06NacTb NenblTaTenbHBIX Harpyaok. OfHako GonbLUMHCTBO Takux CoOefMHEHUA CNPOEKTUPOBaHO B pacyeTe
Ha goctmxeHue, no kpaiHer mepe, 100 % Hecylleil cnocobHocTW Tena Tpybbl 3a cHeT reoMeTpuu, U NoaTomy obnacTb
UcnbITaTeNbHbLIX Harpy3oK coeAnHeHns oBbl4HO pacnonoxeHa cHapyxu obnacTy UcnbITaTeNebHbIX Harpy3oK AN Tena Tpy-
6bl. Takum oBpasom, TouHas oBnacTb UCMBITATENbHEIX HArpy3oK cCoefMHEHUs NpefcTaBnsieT coboit CropHLI BONpoc, a
UcnblTaTenbHble Harpysku onpenenarTcs ckopee cBONCTBaMU Tena TpyObl, @ He CoeJUHEHUS.

MoxHo Takke yTBepxaaTh, YTO Mpu pacdeTe HanpskeHuii VME B KpUTUYECKOM 3MeMeHTe He criefyeT CyMMUpo-
BaTb TaHreHUManbHble HanpsHKeHUs, [JOCTUraoLMe MakcuMyma Ha BHYTPEHHER NMOBEpXHOCTU BHYTPEHHErO SMeMeHTa,
C OCEBbIMW HanNPsXXEHUsIMA B HapyXXHOM 3rieMeHTe. 3TO MOMNOXKEHNE He PacnpoCTPaHAeTCsA, OfHaKo, Ha METOAMKY Mo
HacTosLleMy CTaHAapTy, NOCKOMbKY, BO-NEPBLIX, OAHO U3 KPUTUYECKUX NOMEepevHbIX CEeYeHWn CoeAUHEHUs AN pacyeTa
HanpsixeHnii VME obbi4HO npefcTaBnsieT co6oii KOHEYHbIA y4acToK HUMNENbHOro Ui pacTpyBHOro aNeMeHTOB U COCTOUT
U3 OfjHOro aneMeHTa, 1, BO-BTOPLIX, UCNONb3oBaHne Gonee BLICOKOrO TaHreHLUWanbHoro HamnpskeHWs B ypaBHEHWU ANs
pacdeTa HanpsxxeHUn VME KOMMNEHCUPYET UCKoYeHWe HanpsPKeHUA OT CBUHYMBAHMS.

MWK MHTEHCUBHOCTM HanpsikeHuiA VME B coefjMHEeHUM Npu onpefeneHHOM COYeTaHuK Harpy3oK oT fAaBleHus), oce-
BOrO yeunusa n usrnba He MOXeT BbITb MpefcKkasaH NpocTbiM U3ydYeHnem coefuHeruns. Heobxoaum yrnyBrneHHbll aHanma
coefMHeHNs!, YToObl YyCTaHOBWUTL BCE MMOCKOCTM, B KOTOPLIX MOXKET BO3HUKaTb NPeAernbHan UHTEHCUBHOCTL HanpsikeHW i
BO BCEX YeThIpex KBafpaHTax. YCTaHOBNEHO, YTo pyHKUMU VME UMeloT paspbiB MEXAY BHYTPEHHUM W BHELLHWUM AaBne-
HWeM 13-3a 0CoBEeHHOCTEl UCMOMb3yeMbIX YpaBHEHUA AN pacyeTa HanpsxeHui T AaBneHns oy, U o, KpomMe Toro, cama
KOHCTPYKLNS COeANHEHNA MOXET BbI3BaTb paspblB HEMNPEPLIBHOCTU MeXAY pacTaXeHUeM U cxaTueM B dyHkuusax VME.
Mo3ToMy HeobXxoAWM TLLATeNbHbIA aHanu3 KOHCTPYKUUU COEAUHEHNS C OLIEHKON BO3MOXHBIX KPUTUHECKUX NMOMnepeYHbIX
CeYeHWin Bo Bcex KBafpaHTax.
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B.5.3.2 O6nacTb UcrbITaTeNbHbIX HArpy3oK ANs OAHOOCHO HarpyXXeHHOro coeuHeHus

B.5.3.2.1 O6wwe ypaBHeHUA

MpuBeaeHHbIe HKe ypaBHeHWs (B.24)—(B.26) naeHTuuHbl ypaBHeHUAM A1A Tena Tpyoel no B.5.2.2. O6nacTs uc-
nblTaTenbHbIX HAarpy3oK ANnA O4QHOOCHO HarpyXeHHOoro coeuHeHnA paccyuTbiBatoT, NOACTaBAA COOTBETCTBYHOLME 3HaA-
YeHuss D 1 t B KPUTUHECKOW MNOCKOCTU COEAUHEHNA BMECTO 3Ha4YeHWin Ana Tena Tpy6bl. B onpefeneHHOM KpUTUYECKOM
CeYeHUU npaBuUnbHbIe 3Ha4YeHUA D 1 t AN pacyeTa 0ceBbIX HanpsXXeHWn MOryT He coBrafaTb CO 3HavyeHuaMu D n t ans
pacyeTa TaHreHynanbHbIX HaI'IpH)KeHVIVI. He06xo,q|/|M0, 4TOOhI KOHKPETHbIE 3Ha4YeHNA Dn tonpe,qenﬂnm oceBble Hanpaxe-
HUS C y4eTOM WM3rnba, HO 3TV 3Ha4YEeHUA MOTYT He OnpefensTk CTOMKOCTb K Harpyakam oT AaeneHns. Kpome Toro, BHyTpeH-
Hee JaBlneHue Bcerga ,quICTByeT Ha BHYTPEHHIOK NOBEepPXHOCTb C AUaMETPOM Di' KOTOprI7I COCTaBnAeT

D;=D-2t (B.24)*

BHelwHee naBrneHune p, Bcerja AeNCTBYET Ha HapyXHYH NOBEPXHOCTL ¢ AuameTpoM D. CriedyeT Takke NOMHUTS,
YTO SKCMNyaTaLUMOHHbIe Harpysku MOryT BKItOYaTb Kak BHYTPEHHee, Tak U BHeLLUHee AaBfeHne, U neper CpaBHEHUEM C
ncnbiTatensbHLIM AaBneHneM HeoBXoANMo NpUBecTH (HopManu3oBaTk) STU AaBMEeHNS K Py, U Py, TakuM 06pasoM, YToGh!
BTOpPOE AaBneHue 6bIfo paBHO Hymo. HopManusayus o4HOBpPeMeHHO AeCTBYIOLLMX BHYTPEHHErO U BHELLHEro AaBneHnit
OCYLLEeCTBAETCS cregyowmm o6pasom

_ 202
Pin = P T2+ D2 D2 Po. (B.25)
D2 + Di2
Pon=Po=""7 P (B.26)

rae D — HapyXHblid guameTp;

D; — BHyTpeHHUiA AnameTp.

[eiAcTBuTENBLHEI TONBKO NOMOXWUTENbHLIE 3HAaYEHUs faBneHus. B pesynisrate npu HeGOMbLLUIOW pa3HOCTU AaBNEHWIA
BO3HUKAET paspbiB B (PYHKLUMAX ANS Piy U Pop.

B.5.3.2.2 3Ha4uTenbHbI n3rné

Ecnu TpebyeTcs, UToGbI NpK UCMbITaHWU yYUTHIBANCA 3HaYUTENbHBIA U3rKG, KOTOPLIN NPUBOAUT K BOSHUKHOBEHUIO
nuka HanpskeHuin VME Ha HapyXHOW NOBEPXHOCTU KPUTUYECKOTO ANeMeHTa CoeAMHEHUA Unu Tena TpyObl, To Heobxogu-

MO MPUHUMaTb TaHreHUMarnbHble, paguantHele U 0CeBble HaMpsKEHUA C y4eToM U3rnba.
a) TaHreHUuaneHble HanpsXeHWst Ha BHyTPEeHHEN NOBEPXHOCTU NPU AEACTBUW BHYTPEHHErO AaBreHus

b) TaHreHynanbHble HanpsAXeHWs Ha HapyXXHOW NOBEPXHOCTU NpU AeNCTBUU BHELLHEro AaBneHus
Oho = On * Py (B.28)

c) PagunanbHele HanpsbkeHWst OT BHYTPEHHEro AaBMEHUsl Ha HapyXHOW NOBEPXHOCTU B KPUTUYECKOW MIOCKOCTH
KpUTWYECKOro arieMeHTa paBHbI HyIHo

o =0. (B.29)

ro

d) PagnanbeHble HanpshxeHUs OT BHELLHEro JaBneHUsi Ha HapyXHOW NOBEPXHOCTU B KpUTUYECKOI NITOCKOCTU KPUTH-
YeCcKoro aneMeHTa

o~ Po- (B.30)

e) OceBble HanpsXXeHUs Npu CBEPXKPUTUHECKOM M3rnbe

Oa0 = Oy £ Oy, (B.31)
o s MD
bo = = T

*B UCO 13679-2002 gonylleHa owwmnbka B Hymepauuu copmyn. (Mlpumey. ped.)
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Takum 06pa3oM, MakcUMarbHblil U3rnGalownini MOMEHT M, Ha HapyXHOW MOBEPXHOCTU B KPUTUYECKOM CE4eHUN
3neMeHTa Unu Ha Hapy)XHOW NOBEPXHOCTU Tena Tpy6bl Npu BO3AEHCTBUN AaBNEHNS U OCEBOIN Harpy3ku CocTaBnsAeT:
- Npu JeiCTBUU BHYTPEHHETO AaBNEHUS

-B,+yB2-4AC,

= , B.32
M, 24, (B.32)
_D?
rae A, = ﬁ'
(20, — Oho)D
By=—— = —
2/

= 2 2_~52_
Co =0,° * Opg Oy O3C0ho

__ 207
Oho__Dz_Di21

- npun O EeNCTBUN BHELLUHErO flaBrieHuns

-B,+YB2-4AC,

Mo = 2A° , (B.33)
D2
rme A, = ?
5 = (20a = Opo + Po)D |
° 2/

=~ 2 2 2
Co = 05° + Opo” + Po° = Oz0ho * (04 + Opg) Po.

= Po (D2 + D?)
D?-D2

Oh

MarnBaroLLmit MOMEHT M, cBsisaH co cTeneHbio u3rnba Dqq COOTHOWEHNEM

_ M, (B.34)

0,060156 /

D leg

MpumevyaHune —na Djeg B rPapycax Ha 100 chyToB M B hyHT-At0IMaX U | B AroiiM? KOHCTaHTa cocTaBnsieT 436.

B.6 MpakTuvyeckun pacuer

B.6.1 O6Lwimne nonoxeHusa

O6nacTb UcnbITaTENBHBIX Harpy3oK AN KONOHHLI TPY6 B HeonpeaeneHHoM pabodeM OKpy>KEHUU paccUUTHIBAETCS
KaK coHeTaHWe Harpys3okK OT BHYTPEHHero n BHeLHero ,anﬂeHMVI, CTaTUHECKOro pacTaAXeHUA UNnu cXxaTtua n I/I3rl/|66, KOTO-
poe Cco3faeT MHTEHCMBHOCTb HanpsixeHuit VME B Tene TpyObl UMK B KPUTMUECKOM SMEMEHTE COefJUHEHUS], SKBMBASIEHT-
Hyto 95 % npegdena Teky4ecTn maTepuana 4aHHOro afieMeHTa NpU 0CEBOM PaCTAXEHWH.

Pac4eT MakcuManbHOro coueTaHusa Harpy3ok MOXET MPOBOAUTLCH BPYYHYIO, HO Takue pacyeThl KpaiHe TPYAOEMKH.
PekomeHayeTcsa ncnonb3oBaThb AMs pacHeToB KOMMbIOTEPHYIO NporpaMMy. PekomeHayeMblii MeTof, pacyeTa npuseaeH B
B.6.2—B.6.6.

B.6.2 Pacuert 3HavyeHuii ana tena Tpy6bl Npu OQHOOCHOM HarpyXeHuu

Ob6nacTb McnbITaTeNbHBIX Harpy3ok Ans Tena Tpybbl NpU 0AHOOCHOM HarpyXeHWM paccyWTLIBaIOT, Kak ONUCAHO B
B.5.2.2:

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

b) Ha BHYTpeHHee gaBneHue no ypasHeHuto (B.2);

C) Ha cxaTue no ypasHeHuto (B.3);
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d) Ha BHelLHee gaBneHue no ypasHeHuio (B.4),

e) Ha u3rnb no ypasHeHuio (B.5).

B.6.3 KomGuHupoBaHHana npoBepKa Harpy3ok

Onsa nposepkn paccuutbiBaloT 4 KOMOGMHALMW MaKCMManbHOrO AaBfieHUA U OCEBOW Harpysku Mo ypaBHEHUsM
(B.14)—(B.17). Nony4eHHble 3Ha4eHNA UCNONB3YIOT Takke AN 3agaHuA npeaenos utepayuu no B.6.4.

B.6.4 Kom6uHauua Harpy3oKk u aaBneHus

PaccuuTbiBaloT npegenbHoe fasneHne nNpu 3ajaHHoli 0CeBoW Harpyake Ans JoCTaTo4HO 60MbLLOro Yucna ToYek,
YTO6bI UMETL BO3MOXHOCTE MOCTPOUTL NIaBHYHO KPMBYHO BO BCEM UHTepBane oceBbIX YCUIUiA (CM. pucyHok B.1):

a) no ypaBHeHUto (B.12) ons 0ceBoro ycunus nnroc BHyTPEHHee AaBneHue,;

b) no ypasHeHuto (B.13) ANA 0CeBOro yeunusa nioc BHELLHee faBneHue.

B.6.5 Bnusinne narnba

Bnusanve usrnba nposBnseTcs B MUBMEHEHUN 3 hEeKTUBHLIX OCEBbLIX HANPSXKEHUA B TY UNKU WHYHO CTOPOHY. Takum
cnocoboM MOXHO NOCTPOUTL 0BnacTb UCNbITATENBHbLIX HAarpy3oK (MOCTOSAHHOW MHTEHCMBHOCTM Hanpsxeruii VME) oT AaB-
TIeHUsi 1 OCEBOro YCUnusA ¢ y4eToM narnba. B KoMNbIOTepHYIo NporpamMy, paspaboTaHHyto ans pacdeta no B.5.3.2, Mox-
HO A06aBUTbL pas3nuyHbIe BENWYMHBI M3rMba 1 pellnTb COOTBETCTBYIOWWE YpaBHEHUS ANS ONpefenerHns BHYTPEeHHero v
BHEeLUHero AaBneHus, ucnonbaysa ypasHeHus (B.12) n (B.13).

Ans y4eTa narnba HeoGxoanMo N3MEHUTL OCeBOe HanpsXeHne o, B ypasHeHusx (B.9), (B.12) u (B.13), BBeAs B HIX
HanpsbkeHue narnba no ypasHeHusaM (B.18), (B.19) u (B.20). Torga nony4mm:

- AN BHYTPEHHEro AaBneHus

-B,+VB2-4AC,

Pip = 2, (B.35)
roe [ans ypaBHeHus (B.35)]:
Ay = k2 + K+ 1,
B, =0, t op— k[0, £ 0p),
Cp=(o, % ob)2 - ovz;
- ANS BHELLUHEro AaBreHus
-5 :VETTIAG, -

Pob = 2Ab
rae [ans ypasHeHua (B.36)):

Ay = k2,

Kak yka3aHo B B.5, ypaBHeHua (B.35) u (B.36) gencTBUTENbHLI TONBKO B TOM Criyvae, Korfa nuk HanpspkeHuin VME
HaxoAUTCA Ha BHYTPEHHeN noBepxHOCTU. MNpeaenbHblil u3rub npu onpeaeneHHoM AaBneHnn U onpefeneHHon 0ceBom Ha-
rpyske MOXeT BbITb paccyuTaH no ypasHeHuAM (B.21) u (B.22) npu aeicTBUM COOTBETCTBEHHO BHYTPEHHErO N BHELLHEro
AasneHuid. MNpu 3HavynMTenbLHOM U3rnbe, korga NUK HanpskeHnt VME HaxoauTCcA Ha HapyXHOI NOBEPXHOCTH, crefyeT 1c-
nonb3oBaTk ypaBHeHUs (B.32) u (B.33). O6nacTb UcnbiTaTeNbHbIX Harpy3oK OT JaBNEHUS U OCEBOIO YCUINUSA ANs Tena Tpy-
6Ll 6e3 ydeTa uaruba npegcraenaeT coboi orpaHMunTENbHLIN dhakTop. Takum 06pa3oM, ecnu Npu onpeAeneHHoin oceBoit
Harpy3ske n onpegeneHHoM nsrube byaert HaiiaeHo BHYTpeHHee AaBneHune, kotopoe 6onblue, YeM Npu oTCYTCTBUM M3rnba,
Takoe 3Ha4YeHue AaBreHNs HeKoppeKkTHO. Tak, 3Ha4YeHne AaBneHnUs orpaHndeHo 6onee HM3KMM 3HaYeHWeM B kBagpaHTe |l
1 6onee BbICOKOE 3HaYEHNE, PacCHUTAHHOE B KBafpaHTe |, HefeCTBUTENBHO. AHANOrMYHas CUTYaLIMA MOXET COXUTLCS
€ BHELWHUM JaBNEeHUeM U pacTsxeHWeM B ksagpaHTe V.

B.6.6 Teno Tpy6bl  coeuHeHne

MeToabl pacyeta oGnacTu UcnbiTaTenbHbIX Harpy3ok Ans tena Tpy6Gbl, pasnuyHbIX NMUKOBLIX OAHOOCHBIX U KOMOU-
HWUPOBAHHLIX Harpy30K NPUNOXUM K 3NeMeHTaM COeJMHEHMUS NMYyTeM 3aMeHbl B PaCHETHBIX YpaBHEHUSX COOTBETCTBYHOLLMUX
3HaYeHWi AnaMeTpa U TONWMHB! CTEHKN. TakuM 06pasoM, KOMMbIOTepHas nNporpaMma, paspaboTaHHas Ans Tena Tpyo6sl,
MOXeET ObITb UCTONb30BaHa ANS pacqHeTa CoeNHEHUS UM [ PYroi MHOTOCNONHOW KOHLIEHTPUYHOW KOHCTPYKLUUMW.
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Ecnu ana noctpoeHns oGnacTi ncnbiTaTenbHbIX HarpysoK 4ns Tena Tpyobl LOCTaTOHMHO PACCMOTPEHUSA OAHOTO Ce-
YeHus, To ANA coefMHeHUA criefyeT paccCMOTPETL HECKOMNBKO, OT TPEX A0 LWECTH CeYeHUid. 3TN KpUTUHECKME NonepedHble
ceveHNs 4OMKHEl ObITh onpefeneHsl Nons3oBaTerieM HacTosLWero ctaHjapta. B Tabnuue B.2 npusegeHbl faHHble, He-
obxoguMble ANs NPOBEAEHMUS pacyeTa KPUTUHECKUX NoNepeYHbIX CedeHUi.

KpuTudeckme nonepeqHble ce4eHUsa (NMOCKOCTW) CTaH4apTHLIX COefUHEHUA MOryT GbiTb OnpeAeneHsl No pasmMe-
pam, npusegerHbIM B UCO 10422 unn API Spec 5B. Kpome Toro, pasMepsl pacnpocTpaHeHHbIX COefUHEHUA HacoCHo-
KOMMpPeCCOopHbIX TPY6 ¢ ABYXLLAroBOW LiUNNHL PUYECKO pe3bBoil U KOHUYECKUM YMNOTHEHUEM, COEAWHEHWNI C YNIOTHEHN-
eM MeTann-metann u coefuHeHnin nHTerpan |J obLesocTyrnHel, NOCKOSIbKY COOTBETCTBYOLME AaHHbIe NepeaaHsl B API.

B KapTax AaHHBIX 1 NUTEpaType COAEPXMUTCA [OCTAaTOYHO CBELEHUI O MHOTUX HeCTaHAaPTHBIX COEAUHEHUSX, YTO
Mo3BOMSAET NOCTPONTL 06MacTs UCMBITATENBHBIX HArPYy30K NPU OTCYTCTBUM KOHKPETHBIX PasMepoB, KOTOPbIE, MO MHEHWHO
HEeKOTOPbIX M3roToBUTENed Taknx coefuHeHUN, ABMAOTCA KOHDUAEHUMaNbHON MHdopMaunei. JaHHble, Heobxoanmele
ANA NOCTPOeHUA obnacTh UCMbITaTEeNbHLIX Harpy3oK, N UX UCTOMHWUKK NpuBedeHbl B Tabnuue B.2.

[ononHuTenbHyo MHPOpMaLMIo NO ONPEAENEHNIo pasMepoB KPUTUYECKUX MOMNEPEYHbIX CeYEeHU MOXHO U3BNeYb
U3 BbICOTbI Npodnns pe3bbbl, KOHYCHOCTU Pe3bbbl U KOHYCHOCTM YMMOTHEHUSA. OTU AaHHble 06bIYHO NPUBOAATCA B NUTe-
paType o0 HecTaHAapTHbIX coefnHeHusax. Kpome Toro, B O0MbLUMHCTBE CryYaeB HeCcTaHhapTHble COEAUHEHUA CrneaytoT
obLeMy HanpaBneHnto NPOeKTUPOBaHUsA. 3HaHe 3TOro HanpaBleHWs MOXET OKasaTb LEEHHYI NOMOLLb Npu BbiGope pas-
MepOB AN ONUCaHHLIX BbILLIE Pac4ETOB.

B ka4yecTBe npumepa ykaxeMm, 4TO BOMbLUMHCTBO coefWHEHU TPYG C YNNIOTHEHMEM MeTann-MeTann HapyXHbIM
Avametpom oT 114,30 ao 339,70 MM MMELOT NapameTpbl pe3bObl, Onuskme k napameTpaM pe3bbbl YNOPHOro COeANHEHUSI
¢ TpanelenfansHon pesbboit no MCO 10422 unu API Spec 5B. MosToMy nnowagb OAHOMO W3 KPUTUYECKUX CeHYeHUi
MY Tbl — MAI0CKOCTU NEPBOro BUTKa TPYObl, y4aCTBYIOLLIEro B COMPSXKEHUU, 3aBEAOMO U3BECTHa. MNpu pacqeTe oceBbIX Ha-
MPsHKEHNA MOXHO MpUHATE D = W, auameTpel Dy MyqThl 1 D; MOXHO annpokCUMUPOBaTh ¢ HapyXHbLIM naMeTpoM TopLia
HUMNeNbHOro anemeHTa, 06o3Ha4YeHHbIM B MCO 10422 n API Spec 5B Kak D;. B 3Toii NNockocTU BHYTPeHHee AaBneHne
AEeNCTBYET Ha BHYTPEHHIO NMOBEPXHOCTb C U3BECTHLIM AuameTpoM D; U NOMHOCTLIO NepefaeTca Ha HapyXHYI0 NoBepX-
HOCTb My(pThl. Takum 06pasoM, MOXHO J1erko YCTaHOBUTL 3HaueHWs D U t, onpegensiowue ocesble U TaHreHUnasnbHule
HanpshKeHUs B COEAUHEHUN OT paboumx Harpysok.

Kpome Toro, Ans 6onblUMHCTBa HecTaHgapTHbIX coeguHeHnih MTC nokasaTtenyu NPoYHOCTU BbIBEAEHL! U3 ypaBHe-
HUA paboTocnocoBbHOCTU. [MocKoNbKY NokasaTeny NPOYHOCTH NOYTW Beeraa NyGNUKYIOTCA, MOXHO paccuuTaTb HapyXHbIH
KPUTUYECKUIA AnameTp HUMMNENbHOro afeMeHTa.

Tabnuuya B.2 — Pasmepsbl, HeobxognMble AN pacHeTa KpUTUHECKUX NONepeUYHbIX CeYeHUi

Ouametp Tena Tpy6el D 3agaH
TonwmHa cTeHkn Tena Tpy6sb! ¢ 3apaHa
Anametp D, pacTpyGHOro aneMeHTa coefuHeHus 3agaH
Avametp D; HUNNeneHoro aneMeHTa coeguMHeHus 3apaH
Kputnyeckoe cedeHne Ha pacTsxeHue 3afaHo?
Kputnyeckoe cevdeHune Ha cxatme 3apaHoP
2 Jlnbo B BUAE YCUNWS pacTsKeHWS A5 KOHKPETHOW rpynnbl NpoYHOCTU, NGO B BUAE MNpoLeHTa oT Tena Tpybbi,
nw6o B BUAe NnoLlaamn KpUTUHECKOro ceveHus.
b [Iu6o B BUAE YCUINA CXKaTUS ANS KOHKPETHOM rpynMbl NPOYHOCTH, NMEO B BUAE NpoLieHTa oT Tena TpyBkl, 6o
B BUAE NoLlagn KpUTUHECKOTro ceveHus.
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MpunoxeHune C
(obsa3arenbHoe)

®dopMbl ANA perncTpauum AaHHbIX

Ecnu aaHHble pe3ynsraToB UCMBITAaHWIA BHOCATCA B (hOPMbl BPYYHYIO, CNEAYET UCNonb3oBaTk (hopmbl hopmata A3
WNnn 3KBUBaNEHTHOro pasmepa. Ecrnn opMbl 3aMonHAKTCA NeYaTHBIM WPUGTOM UMK B 3MEKTPOHHOM BUAE, TO MOXHO
ucnonb3oBaTth opmMbl popmata A4 UnNu aKBUBANEHTHOrO pasMepa NpU YCrioBUM NPUMeHeHUA oHoro dopmaTa U fo-
CTaTOMHOro Nnerkoro u yao6Horo YteHnst AaHHbIX. JonyckaeTcs npUMeHeHWe yBenuieHHbIX Konuil hopM U3 HacTosALLero
NPUNoXeHns.

®opma C.9 aHanornyHa dopme Ans pacyeTa UCNbITaTENbHLIX Harpy3oKk no [5] u BkMlo4eHa B 3TO NpUNOXeHWe,
4yTO6bI 06NeryUTL conocTaBneHne ¢ pelynsrataMu 6onee paHHUX UCNBITaHWA, NPOBefeHHLIX A0 BBEAEHUS B AeiAcTBUE
HacToslLero cTaHjapTa.
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8.

1= 305 MM

1A MT 1 1B 2A MT 2 2B 3A MT 3 3B L 4A MT 4 4B
a \2

a) UcxogHaa sarotoBka 1 — KOpoTKWe naTpy6Gku

5A MT5| 5B 6A |MT6| 6B 7A |MT7| 7B 8A |MT8| 8B

b) NcxopaHas 3aroTtoBka 2 — KopoTkue naTpy6ku

~ 305 MM

MT 1 1A 1B MT2| 2A 2B |MT3| 3A L 3B |MT4
o/ \e

c) NcxogHasa 3arotoBka 1 — ANMHHBIE NaTPyGKK (ANA MexaHu4eckoi 06paboTkn MoryT noTpeGoBaThea 6onee ANUHHbIE OTPE3KN)

MT S| 4A 4B |MT6| 5A 5B |MT7| 6A 6B |MT8

d) McxogHas sarotoeka 2 — AnKUHHbIE NATPYOKK (ANA MexaHudeckon o6paboTku MoryT noTpeGoeaTbes Goree ANMMHHbIE OTPe3kK)

MT9| 7A 7B |MT10] 8A 8B |MT 11| 3AIAC | BAMNAC |[MT 12

e) UcxoaHaa 3arotoeka 3 — ANUHHBIE NATPYOKK (ANA MexaHuveckon o6paboTku MoryT noTpeGoeaTbea Gonee ANUHHBIE OTPE3KK)

@ paHuua y4acTka otbopa npobbl ANA UCNBITaHUA MaTepuana.
b NaTpy6ok Ges pesbbbl (0TpesaHHbIN rasoBol Peskoil UNKU NUNON Ha NIGOM 3Tane NIroToBMEHUS).
®NaTpy6ok 6e3 pe3Lbbl (OTPe3aHHbIN ra30BON PE3KOW UNW NUMOI NOCNe HapesaHUA pesbobl).

MpumeyvyaHne — MT — npoba ANa UCNbITaHUA MaTepuana.

PucyHok C.1 — PekoMeHayeMoe pacnonoXeHne UCXOoAHBIX 3aroTOBOK AngA 06pa3sLoB ANS UCMbITaHWA COEAMHEHUIA U MaTeprana

9102—6.9€1 OO d 100



6.

®dopma C.1 — [JaHHble No cBolcTBaM MaTepuana

O6o3HauveHe HMNenbHbIX anemeHToB (Hanpumep 1A, 1B, 2AunT. 4.)

O60o3HaveHne MydpT (Hanpumep, 1,23 UT. 4.)

UsrotoBuUTenb coeanHeHUs | Tun coeanHeHUA

NsrotoBuTenb cranm

WcnonHuTenb UcnbITaHWA Ha pacTaxeHve

Dara

MecTo npoeeaeHnAa ncnblTaHUA

Tvn yCTPOMCTBa ANA UCTILITAHUA HA PACTSXEHUe

MeToa KoHTpona

MeTog nsmepeHust gedopmanim

HoMWHaNbHBIN HapYXHbIA

HomnHanbHaa TonwmHa

Ipynna npoyHocTn

AviameTtp CTEHKWN
XVUMUYECKMIA COCTaB C Si M Cr Mo Nb Ti Al P S B Ni Cu \/ N | Apoune
XMMUYecKnin cocTaB MCXOAHOM
3aroToBKM AN MydThl
XMMUYecKniA cocTaB MCXOA4HOW 3aro-
TOBKUW ANA HANNENBHOro anemeHTa A
XUMUYECKNIA COCTaB MCXOAHOW 3aro-
TOBKW ANA HANNENbLHOro anemeHTa B
Home YcTaHoBMneH- 0.2 %
Howmep P - £ Mpegen | YonuHenve | Moayrnb Temnepatypa
PacnonoxeHie nnasku | 2S° Mpoba HEI NpeAen fpeaen NPOYHOCTH % ynpyrocTu vcnbitanua, °C
MeHTa TeKy4yecTu Teky4yecTu P !
XumcocTas OnewmeHT 1
NCXOAHON OnemeHT 2
3aroToBKM
4ns CepeguHa
HUNNeneHoro CpeaHee
anemeHTa A 3HaYeHVe
XumecocTas OnemeHT 1
KomHaTHas MCXOAHOM nemeHT 2
Temnepa- 3aroToBKM
Typa Ans CepeguHa
HUNNenbHoro CpeaHee
anemeHTa B 3HayeHVe
SnemeHT 1
XumecocTas BnemeHT 2
nexoaHom
3aroToBKU CepeavHa
AN MyPTbI CpeaHee
3HavYeHue
McxopHas 3aroToBKa ANs HUNMeb-
Horo anemeHTa A @
[NoBbllWeH-
Has Temne- | cxoaHas sarotoBka AN HANMNENb-
paTypa [Horo anemeHTa B @
McxogHasi saroToBKa AN MydThl @

3cku3 Npobbi
ANAa ucnbiTaHUn
C HOMMHarbHbI-
MU pasMepamMn

(3anonHsaeTcA
narotosutenem)

@ Mpu Temnepatype, ykasaHHoi gns CAL B Tabnvue 1.

9102—6.9€1 OO d 100l



® ®opma C.2 — [laHHblE N0 CBMHYUBaAHUIO-PA3BUHYMBaHUIO 06pasLlia coeguHeHNs

JlueT Beero nuctoe

Homep obpasuya Homep pacTpybHOro anemeHTa Homep HMNNenbHoro snemeHta A | HoMmep HUNNenbHoro anemeHTa B

HoMUHanbHBIA HapyXHBI LuameTp HoMuHaneHas TonwmMHa CTeHKH Mpynna npo4HOCTH

MNaroToBUTENb COEANHEHMS TN coeauHeHus Homep yepTexa Homep peaakuum [HaTa BBeaeHUA pegakuyum

MecTo NpoBeAEeHUsI CBUHYMBAHMS Hara YcTaHoBKa Anst CBUHYMBaHMSA

MpoTnBo3agupHas obpaboTka PacTpyOHbI snemeHT HuNNenbHbIA SremMeHT

HaroToButens pe3bboBoi cMasku Tun Homep npogykuuu

MaTepuan ynnoTHUTENLHOro KonbLa

Ba30BLIit MOMEHT A8 rpacdhuka — MonoXeHUe Npy CBUHINBAHUN

6.9€1 OO d 1001

9lL0¢e

Home Home BO Hbld | MomeHT Yuneno obo-
Tunosoe | Homep P P Konmuectso | - Konnuect Mpoek Cym- Cymmap- | CkopocTb | MomMmeHT 3amevaHua
HUMNnenb- pac- cMasku Ha CMasKu Ha MOMEHT CMbIKaHUA | POTOB A0 CMbl- .
ucnbita- | CBUMHYW- MapHbIA | HOe Yncno | cBUHYMBA- | pasBWH- no peMoHTY
Horo TpYyOHOro | HUMNENbHOM | pacTpyOHOM | CBUHYMBA- | YMOPHLIX | KAHWA YNOPHbIX
Hue BaHUA MOMEHT | 060poTOB | HUA, 06/MUH | YMBaHUA n 3agupam
areMeHTa | aremMeHTa | anemeHTe, r | aremMeHTe, r HUA 3reMeHTOB | arneMeHToB
3anonHun DaTta
Mposepun Data
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®opma C.3 — [JaHHble no reoMeTpudeckum napameTpam obpasLa coeuHeHNUN

Homep obpasua coeagnHeHus

[ Homep pacTpy6Horo anemenTa |

[ Homep HunnenbHoro anemenTa A

[ Homep HunnenbHoro anemenTa B

HoMuHanbHLIA HapyXHbIN guameTp

HomuHaneHas ToNnwunHa CTeHKN

| Mpynna npoYHoCTU

U3rotoBUTENb COEAUHEHURA

| Tun coeanHeHNa

| Homep vepTexa

| Homep peaakuum

|ﬂaTa BBeieHUA peaakLmu

KaHaBka Hafj yNMOTHUTENbHBIM KOMbLIOM Ly

(npu Hanu4un) Lg
Hunnens A Hunnens B
G\\‘ AN - LC
& ‘. L[4 A
E F'I E ;F I ! E{ F}
!
H/’ I' H/ }
7
"4
- Lap Mydra Lgp
[OnwHa | Lp . Lo o Lg | Anvua
'3saxeata’ b T " ''3axsara
MAoCKoCTh Hun- Hun- anemeHT A OnemeHT B
wmtouka | P2 | nenbnbii | nenshbiii MexaHuyeckn | Mocne nepso- | Mexanuuecku Mocne
Pasmep TPYGHBbIN 6pab 6pab Mocne
namepe- BrIeMEHT | aneMeHT HaumMeHoBaHWe napameTpa 00paboTan- | [0 pasBuHiN- | 0OPaLOTaH- | oppor [ MOCNEA-
s 3MNeMeHT A B HbliA 2 BaHWA (Npu HbI @ A3BUH- Hero
B B HeobxoAnuMo- B B Snaanm q | PaseuH-
) E-F X X X BOA | BeiBoA cTn) BoA | BelBoa yMBaHUs
:E}’m*' G-H X X X Hata X X X X X X X
AvaMeTp I-J X — — OnameTp YNNOTHEHWA MeTans-MeTan HUNNensHoro x " X x x X X
K-L X — — areMeHTa
E(MuH) _ X X OnameTp ynnoTHEHUs MeTann-meTann pactpybHoro X X « X X X X
anemeHTa
TonwuHa F - X X Hatar ynnoTHeHWs mMeTann-meTann X X X X X
CTEHKM G — X X Y =
H ~ x OuameTp KonbLEBOW KaHaBKU X X X X
LLnpurHa konblLieBow kaHaBKm X — — — — —
PacrnonoxeHue KonbLEeBOW KaHaBKu X — —_ — — —
OuameTp cBoGogHoW pesbbbl kanubpa-npodku X X — X X — —
OunameTp cBoBogHOW pe3bObl kanubpa-KonbLa X X X X X X X
Hatar no pessbe X X — X X — —
KoHycHOCTb peabbbl HNMENbHOro aneMeHTa X X — X X — —
HaHHble MoryT 6bITb yKasaHbl B NpoLeHTax oT nons KoHycHOCTb pe3bbbl pacTpybHOro anemMeHTa X X X X X —_ —
npeAenbHbIX OTKMOHEHUA UamepsieMoro napameTpa | OTknoHeHue LWara pesb6bl HUNMENLHOTo areMeHTa X X — X X — —
OTKnoHeHMWe Wara pe3bobl pacTpybHOro anemMeHTa X X — X X —_ —
OBanbHOCTL YNMOTHEHNSA MeTanm-MeTann Hunnenb-| . _ . .
HOro aremMeHTa
OBanbHOCTb YMMOTHEHUSA MeTann-MeTann pactpy6- X X X
HOro aremMeHTa
@ [lo HaHeCeHNsA NOKPLITUA UK NMoBoI Apyroli NOBEPXHOCTHOW 06patoTKN
3anonHun HaTa
Mposepun Jata

6.9€1 OOU d 100
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& ®dopma C.4 — [laHHble NO MCTIBITAHUIO NPEeAErbHON Harpy3Koi

Homep obpasua coeguHeHus Homep ucnbiTaHns

HaumeHoBaHue ucnbiTaHuA

HoMuWHanbHbIi HapyXHbIi guameTp HomuHanbHaa TonwuHa CTeHKu Ipynna npo4HoCTU

MarotoButens coeguHeHus Tun coeguHeHnsa

Pa6ouvas cpega

9102—6.9€1 OOU d 1001

CKOpOCTb pocTa AaBneHust CKOpOCTb poCTa 0CEBOM Harpy3ku

[aBneHune NosiBNEHNUN yTeYUKN Harpyska oT ycTpoiicTBa CymmMapHasi Harpy3ska Homep HUNNENbHOrO anemeHTa
[aBneHune paspyLeHusi Harpyska oT ycTpoiicTBa CyMMapHasi Harpy3ka

MakcumanbHble NapaMmeTpbl UCTIbITaHWS Harpy3ka oT ycTpoiicTBa CyMMapHasi Harpy3ka

KoHeuHas fnuHa Ly KoHeuHas anuHa Lg KoHeunas anuna L

PaspyLiatoLliast Harpy3ka no NporHosy M3roTOBUTENsl, OCHOBAaHHOMY Ha hakTUYECKOM Npefene TeKydecTy (NMpu Hanuuumu NporHosa)

PaspyLatoLiasn Harpyska, ykasaHHasi U3roToBUTeNeM

PaspyLuarOLuaﬂ Harpyska no nporHo3y, 0CHoBaHHOMY Ha q)alcrwqecxmx MeXaHU4YeCKUX CBONCTBAaxX U reoMeTpu4eckux napamerpax

daKkTUdecKas paspyLuatoLlas Harpyska

dakTuYeckoe paspyluatoLlee JaBneHune

OTHoLeHWe dakTUHECKON U NPOrHO3UpyeMoil paspyLuatoLLieil Harpy3aku

DaKTUYEeCKUI PEXUM paspyLLEeHUs

Onm1caHm1e 1 pacronoXeHne MecTa paspyLUEHNs: CKOPOCTb YTeukn (cM3/15 MUH) 1 Apyriue KOMMEeHTapui McnblTaTenbHas ycTaHoBKa

3anonHun [ara

MpoBepun Hata




®opma C.5 — [aHHble No yTeykam coefuHeHus

FOCT P UCO 13679—2016

[pynna npo4HocTH
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®opma C.6 — VcnbiTaHusa cepun A — CBofHble AaHHbIE O BLITECHEHHOM 06BeMe BOAbI

HanpsxeHne O6beM BbITECHEHHOW BoAbI, CM3,
no Musecy Homeb sTana BLiaebKka OB6beM BbITeCHeHHOW BoAbl, CM° 3a nocrnefoBarerbHble
VME, BapuaHT P Aepxka, 15-MUHYTHbIE NHTEpBan.bI

NPUTOXEHNS HarpyxeHus MWH
Harpysku LP Ob6paszey 2 Obpaszey 4 O6pasel 2 O6pasey 4
1 1 5
Bo Bpems n3MeHeHUs1 Harpysku
2 60
Bo BpemA n3MeHeHUst Harpysku
3 15
Bo Bpems N3MeHeHUst Harpysku
4 15
Bo Bpems n3sMeHeHUs1 Harpysku
5 15
Bo BpemA n3MeHeHus Harpysku
6 15
Bo Bpems n3MeHeHUs Harpysku
7 15
Bo Bpems n3sMeHeHUs1 Harpysku
8 15
Bo BpemA n3MeHeHuUs Harpysku
9 5
Bo Bpems n3MeHeHUst Harpysku
10 15
Bo Bpems n3sMeHeHus1 Harpysku
11 15
Bo BpemA n3MeHeHus Harpysku
12 15
Bo Bpems n3MeHeHUst Harpysku
13 15
Bo BpemA n3MeHeHWs1 Harpysku
14 15
Bo BpeMs nameHeHuss Harpysku
1 5
Bo Bpems n3MeHeHUs1 Harpysku
14 15
Bo BpemA n3MeHeHUs1 Harpysku
13 15

84
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lMpodomxeHue gpopmpl C.6

HanpsxeHue O6beM BbITECHEHHO BOAbI, CM3,
no Musecy O6beM BbITECHEHHON BOAbI, CM> 3a nocnegosaTesbHble
Homep sTana Boelgepxka,
VME, BapuaHT 15-MUHYTHbIE NHTEpBanbI
HarpyxeHus MWH
NPUNOXeHNs
Harpysku LP O6pasel 2 Ob6pasel 4 Ob6pasel 2 Obpasel 4

Bo BpeMsi UBMEHEHUsT Harpy3ku

12 15

Bo BpeMsi U3MEHEHUSI Harpy3Ku

11 15

Bo BpeMsi U3MEHEHUS Harpy3Kku

10 15

Bo BpeMsi U3BMEHEHUs Harpy3ku

Bo BpeMsi U3BMEHEHUSI Harpy3Ku

Bo BpeMsi U3BMEHEHUS Harpy3Kku

Bo BpeMsi U3BMEHEHUs Harpy3ku

Bo BpeMsi U3BMEHEHUS Harpy3Ku

Bo BpeMsi U3BMEHEHUs Harpy3ku

Bo BpeMsi U3MeHeHWs Harpysku

Bo BpeMsi U3BMEHEHUSI Harpy3Ku

Bo BpeMsi U3BMEHEHUs Harpy3ku

Bo BpeMsi U3MeHeHWs Harpysku

Bo BpeMsi U3BMEHEHUSI Harpy3Ku

Bo BpeMsi UBMEHEHUs Harpy3ku

Bo BpeMsi U3MeHeHWs Harpysku

Bo BpeMsi U3BMEHEHUSI Harpy3Ku
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OxoHyvaHue ¢hopmbl C.6

5 MUH.

Hanpsaxexune OBbeM BbITECHEHHOI BOAbI, CM3,
v l\r/IICI,E Musecy Homep 3Tana BblgepKKa, O6beM BbITECHEHHOW BOAbI, CM3 1;?MILC:iCHeAOBaTeﬂbeIe
, BApUaHT yTHblE UHTEpBankI
NPUAOKEHNS HarpyxeHus MUH
Harpysku LP Obpasey 2 O6pasey, 4 Obpazsel, 2 Ob6pasey 4
4 15
Bo BpemMs USMEHEHNA Harpyaku
5 15
Bo BpemMs UsMeHeHNs Harpysku
6 60
Bo BpeMsl U3aMeHeHUs1 Harpy3sKku
7 15
Bo BpeMsi UaMeHEeHUs1 Harpy3sKku
8 15
Bo BpeMsi UBMeHeHUs HarpysKku
9 5
Bo BpeMsi UBMEeHEHUA HarpysKku
10 5
Bo BpeMsi UBMEeHEHUA HarpysKku
11 60
Bo BpeMsi UsMeHeHuWs Harpysku
12 15
Bo BpeMsi U3aMeHeHWA Harpysku
13 60
Bo BpeMsi U3BMeHeHUs Harpy3ku
14 15
Bo BpeMsi UBMeHEeHUA HarpysKku
1 5
Bo BpeMsi UBMEeHEeHUA HarpysKku
2 60
Bo BpeMs U3MeHeHUs Harpysku
MpuMevyaHne — Homepa STanoB HarpyxeHus ykasbiBaeT ucnbitatenb. Homep obpasua coeguHeHus

yKasblBaeTCs B KOMMOHOBKE COBMECTHO UcMbiThiBaemblx obpasuoB. Ecnu Heobxoaumo, f06aBnstoT KOMMEHTapuu,
NOSACHAOLLMe Nponcxoasilee, BKoYasn AonofnH1TeNbHble CTPOKU. [N ycTaHOBNEHWSA XapakTepuUCTUKY yTevek (M. 7.3.2)
PErucTpuUpyIoT BeITeCHeHHblE 06BeMbI BOAbI 3@ NMocnefoBaTeNbHble 15-MUHYTHBIE MHTepBalbl C perucTpauueit kaxmbsle
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®opma C.7 — VcnbiTaHusa cepun B — CBogHble AaHHbIE O BLITECHEHHOM 06BeMe BOAbI

HanpsxeHve O6beM BbITECHEHHOW BOAbI, oM3,
no Musecy H O6beM BbITeCHEHHOI BOALI, CM3 3a nocriegosaTtesibHble
omep aTana Brbigepxka,
VME, BapuaHT 15-MUHYTHbIE UHTEpPBanbI
HarpyxeHus MWH
NpUNoXeHWs
Harpysku LP O6pasey 1 O6pasey 3 O6pasen 1 O6pasey 3
1 1 5

Bo BpeMsi U3BMEHEHWs Harpy3aku

Bo BpeMsi U3MEHEHWS HarpyaKu

Bo BpeMsi U3MEHEHWs Harpy3aku

Bo BpeMsi U3BMEHEHWs Harpy3aku

Bo BpeMsi U3MEHEHWS Harpyaku

Bo BpeMsi U3MEHEHWsI Harpy3aku

Bo BpeMsi U3BMEHEHUs Harpysku

Bo BpeMsi U3MEHEHWS Harpy3Ku

Bo BpeMsi U3BMEHEHWs Harpy3ku

Bo BpeMsi U3BMeHEHUs! Harpysku

Bo BpeMsi U3BMEHEHWS Harpy3Ku

Bo BpeMsi U3BMEHEHWs Harpy3aku

Bo BpeMsi U3BMEHEHWS Harpyaku

Bo BpeMsi U3BMEHEHWS Harpy3Ku

Bo BpeMsi U3BMEHEHWsI Harpy3aku

Bo BpeMsi U3BMEHEHWs Harpyaku
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OxoHyvarue cpopmbl C.7

HanpsxeHue O6beM BLITECHEHHOI BOAbI, CMP,
no Musecy Homep oTana BolgepKKa, O6beM BbITECHEHHO Boabl, cM3 3a nocnegosaTerbHble
VME, BapuaHT —— MU 15-MUHYTHbIE UHTepBanbl
NpUNoXeHus
Harpyaku LP O6paseL 1 Obpasey 3 Obpaseu 1 O6paseL 3
Bo BpeMA M3aMeHeHUs1 Harpysku
1 5
Bo BpemsA n3MeHeHuA Harpysku
2 15
Bo BpeMsA n3MeHeHUsa Harpysku
3 15
Bo BpeMA n3MeHeHUA Harpysku
4 | 60
Bo BpeMA M3MeHeHUA Harpy3sku
5 | 15
Bo BpemsA nameHeHus Harpysku
6 60
Bo BpemsA namMeHeHusa Harpysku
7 15
Bo BpeMsA U3MeHeHUs Harpysku
8 15
Bo BpeMA U3MeHeHNA Harpy3sku
9 5
Bo BpeMS U3MeHeHNA Harpy3sku
2 60
Bo BpeMsA U3MEHEHNA Harpy3ku
MpuMevyaHne — HoMepa 3TanoB HarpyXXeHUs ykasblBaeT WUCMbITaTeNb. YKasbiBaeTcs Homep obpasua

U3 rpynnsl COBMECTHO WUCMbITbIBaeMbIX 06pasuosB. Ecnu Heobxopumo, [06aBNAT KOMMEHTapuu, MosACHALLMe
npoucxoasiyee, B BUAE AONOMHUTENbHBIX CTPOK. [N yCTaHOBIEHUS! XapakTepuUCTUKKN yTedek (CM. 7.3.2) perncTpupytot
BbITECHeHHbIe 06beMbl BOAbI 3a nocnegoBaTenbHble 15-MUHYTHBIE MHTEpBasbl C perucTpaumneit kaxasie 5 MuH.

®opma C.8.1 — UcnbiTanua cepun C — CBoAHbIE AaHHbIE O BBITECHEHHOM 06beMe rasa 3a 10 TEpMUYECKUX LUKNOB

®dopma C.8.1 OGBeM BLITECHEHHOTO rasa, cM3
Homep Bpems Obpasey 1 O6pasey 2 O6pasey 3 O6pasewy 4 | bapomerp
Yuira 244 Al B | Aa|lB|A]|lB]| A]|SB
MC1 Mpunoxexune Harpysku
Buligepxka
CHsATME Harpy3sku
MC2 Mpunoxexune Harpysku

Buiaepxka
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[Mpodomxerue gpopmbi C.8.1

dopma C.8.1 O6beM BbITECHEHHOTO rasa, cM3

Homep Bpems Obpaszely 1 Obpasel, 2 Obpasey 3 Obpasey 4 Bapometp

Lwkna 244 A B A B A B A B

CHsITUe Harpyaku

MC3 MpunoxeHue Harpyskm

Belaepxka

CHsITUe Harpyaku

MC4 MpunoxeHue Harpyskm

Belgepxka

CHsITUe Harpysku

MC5 MpunoxeHue Harpyskm

Belgepxka

CHsITUe Harpyaku

lMepebiil Haepes

TCA1 lopsavas Bbigepxka

OxnaxaeHune

XornogHas Bblgepxka

Harpes

TC2 lopsavas Bbigepxka

OxnaxaeHune

XornogHas Bblfepxka

Harpes

TC3 lopsAYas Bbigepxka

OxnaxaeHune

XonogHas Bblfepxka

Harpes

TC4 lopsAvas Bbigepxka

OxnaxaeHune

XonogHas Bblfepxka

Harpes

TC5 [opsvas BblgepKKa

OxnaxaeHune

XonoaHasi Bblgepxka

Harpes

MCA1 MpunoxeHue Harpyskm

Belgepxka
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[Mpodomxerue cpopmbi C.8.1

dopma C.8.1

O6beM BbITECHEHHOTO rasa, cM>

Howmep
Lmkna

Bpewms
244

Ob6paszey 1

Obpasel 2

Obpasey, 3

Ob6pasel 4

A

B

A

B

A

B

A

B

BapomeTp

CHATWE Harpy3aku

MC2

MpuroxeHue Harpysku

Bblaepxka

CHATWe Harpysku

MC3

MpunoxeHue Harpysku

Bblgepxka

CHsITUe Harpysku

MC4

MpUNoXeHWe Harpysku

Bolgepxka

CHATWE Harpy3aku

MC5S

MpuroxeHue Harpysku

Boigepxka

CHATWe Harpysku

TC6

Fopsivas Bblgepxka

OxnaxgeHue

XornogHas Bblaepxka

Harpes

TC7

Fopsivas Bblgepxka

OxnaxgeHue

XornogHas Bbiaepxka

Harpes

TC8

Fopsivas Bblgepxka

OxnaxgeHune

XonoaHas BblgepxKa

Harpes

TC9

Fopsvas BblgepxKa

OxnaxaeHune

XonoaHas BblgepxKa

Harpes

TC10

Fopsvas Bhlgepxka

OxnaxaeHune

XonoaHas BblgepxKa

Harpes
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OxoHyvarue ¢popmbl C.8.1

dopma C.8.1 O6beM BLITECHEHHOTO rasa, cM>
Homep Bpems Obpazey 1 O6pasel 2 O6pasey 3 ObpaszeL, 4 Bapometp
yukna 244 Al B | A|B | A|B]|A]|SB
OKoHYaTenbHoe oxnaxgeHue
MC11 MpunoxeHue Harpysku
Belgepkka

CHsATUe Harpy3sku

MC12 MpUNOXeHNe HarpysKku

Belgepxkka

CHATUe Harpysku

MC13 MpunoxeHue Harpysku

Belgepxka

CHsATUe Harpy3sku

MC14 MpunoxeHue Harpysku

Belgepxka

CHaATWe Harpysku

MC15 MpunoxeHue Harpysku

Bblgepxka

CHsATMe Harpy3sku

MpuMmevyaHne — [opsavan BbigepXKka — Bbigepxka nNpu Temnepatype He Huxe 135 °C ana coegnHeHui
CAL Il n CAL lll n He Huxe 180 °C pns coeguHeHunit CAL |V, xonogHas Bbigepka — BblgepXka npu TemnepaTtype He
Bbllwe 52 °C.

®opma C.8.2 — Ucnbitanus cepun C — CBofiHbIE laHHbIE O BBITECHEHHOM 06beMe rasa 3a 100 TEpMUHECKUX LMKITOB

dopma C.8.2 O6beM BbITeCHEHHOTO rasa, cM3
Homep Bpewms Obpasey 1 O6pasey 2 Obpasey 3 Obpasey 4 | bapomeTp
Lakra 244 AlB|A]|B|A]|B]|A]|SB
MC1 MpunoxeHue Harpy3sku
Bblgepxka

CHSATWe Harpysku

MC2 MpunoxeHue Harpysku

Bblgepxka

CHSATWe Harpysku

MC3 [MpunoxeHue Harpysku

Bblgepxka

CHSATWe Harpysku

MC4 [MpunoxeHune Harpysku

Bblgepxka
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lpodomxerue gpopmbi C.8.2

dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Obpazely 1

Obpasel 2

Obpasey 3

Obpasey 4

A B

A B

A B

A B

BapomeTp

CHsITUe Harpyaku

MC5S

MpunoxeHne Harpysku

Belgepxka

CHsITUe Harpyaku

[Mepebill Hazpes

TCA1

Fopsyas BeigepKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC2

Fopsvas BhigepKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC3

Fopsyas BbigepxKa

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC4

Fopsvas Bbigepxkka

OxnaxaeHune

XonogHas BblfepxKa

Harpes

TCS

Fopsavas Bbigepxka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC6

Fopsayas Bbigepxkka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC7

Fopsivas BhigepxKa

OxnaxaeHue

XornogHas BblepxKa

Harpes

TC8

Fopsivas BeifepxKa
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lpodomxerue gpopmbi C.8.2

FOCT P UCO 13679—2016

dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Ob6pazel 1

Obpasel 2

Obpasey 3

Obpasey 4

A B

A B

A B

A B

BapomeTp

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC9

Fopsavas BblAepxkka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC10

Fopsadas Bblaepxka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC11

Fopsavas Bblaepxkka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC12

Fopsiyas BelgepxKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC13

Fops4as BblAepkKKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC14

Fops4as BolAepKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC15

Fopsyas BblAepxKKa

OxnaxpaeHune

XonoaHas Bblgepxka

Harpes

TC16

Fopsvas BblAepxKa

OxnaxaeHue

XonogHasa BblA€pXKa
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lpodomxerue gpopmbi C.8.2

dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Obpazely 1

Obpasel 2

Obpasey 3

Obpasey 4

A

B

A

B

A

B

A

B

BapomeTp

Harpes

TC17

Fopsiyas BhigepxKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC18

Fopsyas BeigepKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC19

Fopsvas BhigepKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC20

Fopsyas BbigepxKa

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC21

Fopsvas Bbigepxkka

OxnaxaeHune

XonogHas BblfepxKa

Harpes

TC22

Fopsavas Bbigepxka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC23

Fopsayas Bbigepxkka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC24

Fopsivas BhigepxKa

OxnaxaeHue

XornogHas BblepxKa

Harpes

TC25

Fopsivas BeifepxKa
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dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Ob6pazel 1

Obpasel 2

Obpasey 3

Obpasey 4

A B

A B

A B

A B

BapomeTp

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC26

Fopsyas BblAepxKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC27

Fopsyas BolAepxKKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC28

Fopsvas BblAepKKa

OxnaxaeHune

XornogHas BbigepxKa

Harpes

TC29

Fopsiyast BelAepxKa

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC30

Fopsavas BblAepxkka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC31

Fopsvas BblAepxKa

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC32

Fopsyas BblAepxKa

OxnaxpaeHune

XonoaHas Bblgepxka

Harpes

TC33

Fops4as BblAepxKa

OxnaxaeHune

XonoaHas Bblgepxka
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lpodomxerue gpopmbi C.8.2

dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Obpazely 1

Obpasel 2

Obpasey 3

Obpasey 4

A

B

A

B

A

B

A

B

BapomeTp

Harpes

TC34

Fopsiyas BhigepxKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC35

Fopsyas BeigepKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC36

Fopsvas BhigepKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC37

Fopsyas BbigepxKa

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC38

Fopsvas Bbigepxkka

OxnaxaeHune

XonogHas BblfepxKa

Harpes

TC39

Fopsavas Bbigepxka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC40

Fopsayas Bbigepxkka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC41

Fopsivas BhigepxKa

OxnaxaeHue

XornogHas BblepxKa

Harpes

TC42

Fopsivas BeifepxKa
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dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Ob6pazel 1

Obpasel 2

Obpasey 3

Obpasey 4

A B

A B

A B

A B

BapomeTp

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC43

Fopsavas BblAepxkka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC44

Fopsadas Bblaepxka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC45

Fopsavas Bblaepxkka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC46

Fopsiyas BelgepxKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC47

Fops4as BblAepkKKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC48

Fops4as BolAepKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC49

Fopsyas BblAepxKKa

OxnaxpaeHune

XonoaHas Bblgepxka

Harpes

TC50

Fopsvas BblAepxKa

OxnaxaeHue

XonogHasa BblA€pXKa
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lpodomxerue gpopmbi C.8.2

dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Obpazely 1

Obpasel 2

Obpasey 3

Obpasey 4

A

B

A

B

A

B

A

B

BapomeTp

Harpes

MC1

MpunoxeHne Harpysku

Belgepxka

CHsITUe Harpyaku

MC2

MpunoxeHne Harpysku

Belaepxka

CHsITUe Harpyaku

MC3

MpunoxeHWe Harpysku

Bblgepxka

CHsITUe Harpy3aku

MC4

MpunoxeHWe Harpysku

Bblgepxka

CHsITUe Harpysku

MCS

MpuroxeHWe Harpysku

Bblgepxka

CHsATWE Harpysku

TC51

Fopsvas BeigepxKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC52

Fopsyas Bbigepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC53

Fopsvas Bbigepxkka

OxnaxpaeHue

XornogHas Bblfepxka

Harpes

TC54

Fopsavas Bbigepxka

OxnaxaeHue

XonogHas BblfepxKa

Harpes

TC55

Fopsayas Bbigepxkka

OxnaxaeHue
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lpodomxerue gpopmbi C.8.2

dopma C.8.2 O6beM BbITECHEHHOTO rasa, cMS

Homep Bpems Ob6pazel 1 Obpasel 2 Obpasey 3 Obpasey 4 BapomeTp

Lwkna 244 A B A B A B A B

XornogHas BbigepxKa

Harpes

TC56 lopsavas Bblgepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC57 lopsavas Bblgepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC58 lopsavas Bblgepxka

OxnaxpaeHune

XornogHas Bblfepxka

Harpes

TC59 lopsavas Bblgepxka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC60 lopsavas Bblgepxka

OxnaxaeHue

XornogHas BblAepxKa

Harpes

TC61 [opsavas Bblgepxka

OxnaxaeHue

XornogHas BblepxKa

Harpes

TC62 [opsayas Bbigepxka

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC63 [opsavas Bblgepxka

OxnaxaeHune

XonogHas Bbige PXKa

Harpes
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lpodomxerue gpopmbi C.8.2

dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Obpazely 1

Obpasel 2

Obpasey 3

Obpasey 4

A B

A B

A B

A B

BapomeTp

TC64

Fopsavas Bbigepxkka

OxnaxaeHune

XornogHas BblfepxKa

Harpes

TC65

Fopsivas Bhigepxka

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC66

Fopsivas BhigepxKa

OxnaxaeHue

XornogHas BblepxKa

Harpes

TC67

Fopsas BhigepKKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC68

Fopsvas BeigepxKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC69

Fopsyas Bbigepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC70

Fopsvas Bbigepxkka

OxnaxpaeHue

XornogHas Bblfepxka

Harpes

TC71

Fopsavas Bbigepxka

OxnaxaeHue

XonogHas BblfepxKa

Harpes

TC72

Fopsayas Bbigepxkka

OxnaxaeHue
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lpodomxerue gpopmbi C.8.2

dopma C.8.2 O6beM BbITECHEHHOTO rasa, cMS

Homep Bpems Ob6pazel 1 Obpasel 2 Obpasey 3 Obpasey 4 BapomeTp

Lwkna 244 A B A B A B A B

XornogHas BbigepxKa

Harpes

TC73 lopsavas Bblgepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC74 lopsavas Bblgepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC75 lopsavas Bblgepxka

OxnaxpaeHune

XornogHas Bblfepxka

Harpes

TC76 lopsavas Bblgepxka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC77 lopsavas Bblgepxka

OxnaxaeHue

XornogHas BblAepxKa

Harpes

TC78 [opsavas Bblgepxka

OxnaxaeHue

XornogHas BblepxKa

Harpes

TC79 [opsayas Bbigepxka

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC80 [opsavas Bblgepxka

OxnaxaeHune

XonogHas Bbige PXKa

Harpes
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lpodomxerue gpopmbi C.8.2

dopma C.8.2

O6beM BbITECHEHHOTO rasa, cMS

Homep
Lmkna

Bpewms
24y

Obpazely 1

Obpasel 2

Obpasey 3

Obpasey 4

A

B

A

B

A

B

A

B

BapomeTp

TC81

Fopsavas Bbigepxkka

OxnaxaeHune

XornogHas BblfepxKa

Harpes

TC82

Fopsivas Bhigepxka

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC83

Fopsivas BhigepxKa

OxnaxaeHue

XornogHas BblepxKa

Harpes

TC84

Fopsas BhigepKKa

OxnaxaeHue

XornogHas BblgepxKa

Harpes

TC85

Fopsvas BeigepxKKa

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TC86

Fopsyas Bbigepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC87

Fopsvas Bbigepxkka

OxnaxpaeHue

XornogHas Bblfepxka

Harpes

TC88

Fopsavas Bbigepxka

OxnaxaeHue

XonogHas BblfepxKa

Harpes

TC89

Fopsayas Bbigepxkka

OxnaxaeHue
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lpodomxerue gpopmbi C.8.2

dopma C.8.2 O6beM BbITECHEHHOTO rasa, cMS

Homep Bpems Ob6pazel 1 Obpasel 2 Obpasey 3 Obpasey 4 BapomeTp

Lwkna 244 A B A B A B A B

XornogHas BbigepxKa

Harpes

TCO0 lopsavas Bblgepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TCI1 lopsavas Bblgepxka

OxnaxaeHune

XonoaHas Bblgepxka

Harpes

TC92 lopsavas Bblgepxka

OxnaxpaeHune

XornogHas Bblfepxka

Harpes

TC93 lopsavas Bblgepxka

OxnaxaeHue

XornogHas BblfepxKa

Harpes

TC94 lopsavas Bblgepxka

OxnaxaeHue

XornogHas BblAepxKa

Harpes

TC95 [opsavas Bblgepxka

OxnaxaeHue

XornogHas BblepxKa

Harpes

TCO96 [opsayas Bbigepxka

OxnaxaeHune

XornogHas BblgepxKa

Harpes

TCO97 [opsavas Bblgepxka

OxnaxaeHune

XornogHas BblgepxKa

Harpes

103



FOCT P UCO 13679—2016

OkoHyaHue opmbl C.8.2

®opma C.8.2

O6beM BbITECHEHHOTO rasa, cM3

Homep
uykna

Bpems
24 4

Obpaszey 1

O6pasel 2

Obpaszey 3

Obpasel 4

A

B

A B

A

B

A

B

BapomeTp

TCO8

Fopsiyast BeigepxKa

OxnaxgeHune

XonopaHags BbiaepxKa

Harpes

TCO9

[opadan Bbigepxka

OxnaxgeHune

XonogHas BblaepxKa

Harpes

TC100

Fopsivast BbifepxKa

OxnaxgeHune

XonopHas Bblaepxka

Harpes

OKOHY

amerbHoe oxnaxoeHue

MC11

MpunoxeHne Harpysku

Bblgepxka

CHSATWe Harpysku

MC12

MpuroxeHue Harpyaku

Bblgepxka

CHSATWe Harpysku

MC13

MpUnoXeHWe Harpysku

Bblgepxka

CHsITUE Harpysku

MC14

MpuUnoxeHne Harpysku

Bolgepxka

CHSATWe Harpysku

MC15

MpunoxeHne Harpysku

Bolgepxka

CHSATWe Harpysku

Bbilwe 52 °C.

[MpuMedaHue — lopadvasa BblgepxKka — BblgepKKka npu Temnepartype He Huxe 135 °C ana coefuHeHuin
CAL Il n CAL Il n He Huxe 180 °C ansa coegnHenuii CAL IV, xonogHasa Bblgepxka — BblAEepXKKa Npu TeMnepaType He
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®opma C.9 — [aHHble AN pacyeTa UCMbITATENbHBIX Harpy3ok

HaTta

MaroToBuUTENb

M3penve: HaumeHoBaHue

HoMWHanbHbBIA HapyXHbIA AuaMeTp HoMuHanbHas TonwmWHa CTEHKN Mpynna npo4HoCcTH
3HaveHue
MokazaTenb rokasaTens, eAvHNULbI

n3mepeHnAa

1 D — HOMWHanbHbIA HapYXXHbIW JuameTp Tpyb

2 Macca

3 t — HOMWHanbHas TonlnHa CTeHKn Tpy6

4 MnHuMankeHasa gonyctumas TonLmHa cTeHkn, pasHas 87,5 %

5 Piyp — MWHUMAanbLHOE BHyTPeHHee AaBneHne Haqana Teky4ecTu no MNCO/TO 10400

6 MNnowaab cedeHns, paccynTaHHas no HapyXHOMY auameTpy Tpybel A, = /4 D?

7 t, — MUHMManbHas TonwuHa cTeHkn obpasua

8 MNnowab ceveHus, paccHuTaHHan No BHyTpeHHeMY AnameTpy Tpybbl A, = n/4 (D — 2ta)2

9 Mnowaab Nonepe4YHoro ce4eHua Tpyool Ap =x(D-t)t

10 Kpi — K03 PULUNEHT 3 PEKTUBHOCTU CTONKOCTU COEANHEHUS K BHYTPEHHEMY AaBNEeHUIo

1 er — KoahpuLUeHT 3hPEKTUBHOCTU CTOMKOCTU COEAUHEHUSA K BHELLHEMY [aBIIEHUIO

12 S, — MUHUManbHLBIA npeaen TeKy4ecTn NpU KOMHaTHOW TemnepaType W Temneparype
135 °C (gna CAL Il n ) n 180 °C (ana CAL IV)

13 Syt — 95% ot Sy npu COOTBETCTBYIOLEN TemnepaType

14 S; — MMHUManbHbLIA Npefen NPOYHOCTU NP KOMHATHON TeMneparype

15 py — AaBreHve, Bbi3bIBaloLLee Ha BHYTPEHHEe! NOBEPXHOCTU HanpskeHue S

16 p;. — AaBneHne Npyu TepMOLMKNUYEcKUX ucnbiTaHuax cepum C npu 180 °C ana CAL IV unun
135°C gna CAL Il n Il

17 Po — BHELLHEE UCMNbITaTENbHOE AaBneHne

18 p,— AasneHue cmsATKA no UCO/TP 10400

19 F, — npenen Npo4HOCTU COEMHEHNS

20 F,— cToitKoCTb COeANHEHMS K BbIXOAY U3 COMPSKEHNS

21 Ki— Ko3(pDULMEHT 3thheKTUBHOCTI CTOMKOCTU COBAUHEHUS K PacTsKEHWUIO

22 K, — KO3 PULMEHT 3DPEKTUBHOCTU CTONKOCTU COBANHEHUS K CXKaTUIO

23 F, — oceBad Harpyska Ha coeauHeH1e npu cxatiu

24 F,— cocTaBnsiolLas 0CeBol Harpyski Ha coefuHeHne npu narbe

25 T — cymMmapHasi oceBast Harpy3ka OT Harpy3o4HOro yCTpoiCTBa U AaBMNeHUs

Tamu Gonee paHHUX UCNbITaHWiA no [5].

Mpumevarnue — dopma C.9 BrrtoueHa B HAcTosILLee NPUIoXeHWe ANA oGnervyeHns cpaBHeHUs ¢ pesynesra-
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MpunoxeHue D
(o6s3aTensbHoe)

MonHbIN OTYET 00 UCNLITAHUAX COeAUHEHMA

D.1 O6ume gaHHble

B nonHom oT4yeTe 06 UCNBITAaHNSAX COeAUHEHNS YKa3bIBaloT criegytowme obLme AaHHbIe:
a) nobas Heobxoanmas obLyas UHDopMaLus,

b) ngeHTUdUKaUMOHHbIE fJaHHbIe COeAUHEHUS,

C) CCbiNKa Ha HacTosALWMUIA CTaHA[apT;

d) knacc ucrnbiTaHuii, COOTBETCTBYIOLLUIA YPOBHIO NPUMEHEHNUS COefUHEHUS,
€) lJaHHble O reoMETPUYECKUX NapaMeTpax coefjUHEeHUS,

f) naeHTUdUKALIMOHHBIE laHHbIE NULLa, NPOBOAALLENO UCTIBITAHUS,

g) aeHTUdUKaLMOHHbIE AaHHbIe NULa, PyKOBOASILLErO UCTILITAHUSMMY,

h) neknapavums TpeTbel CTOPOHLI, cnegsLwen 3a UCTILITAHNSAMMY;

i) AaTa u MecTo NpoBEefEHUSI UCTILITAHUNA;

j) Bce copMebl, 3anonHeHHbIe AaHHbIMUY,

K) oLieHKa pesynbsTaToB UCTILITAHUS;

I) AoKyMeHTaLms o kanubposke obopyaoBaHUs.

D.2 aHHble 0 noArotoBke o6pasuos (BkNoYatoT opmy C.1)

B nonHom oTyeTe yKasblBaloT criefylolume AaHHble 0 MoArotoBke 06pasLoB:
a) HauMeHoBaHWe MaTtepuana 1 rpynmnsli NPOYHOCTY,;
b) mecTo oTbopa maTepuana ans obpasuos,
C) MexaHU4eckue cBOICTBa Kaxaoro us o6pasyos;
d) ykasaHue o npoBefeHUN UCTILITAHUIA NPU NOBLILLEHHON TEMNEpaTypE;
€) OTHOLLeHWe nNpefena TekyvyecTu Matepuana o6pasuUos Npy NOBLILLEHHOW TEMNEpaTYpeE K Npeaeny TeKy4ecTn npu
KOMHaTHOW TeMnepaType;
f) oTHoLleHWe npeaena NPoYHOCTN MaTepuana o6pa3LioB Npy NOBLILLEHHOW TeMnepaType K npeaeny NpoYHOCTU Npu
KOMHaTHO Temneparype.

D.3 faHHble © CBUHYMBaHUU W pa3BUHUYUMBaHUM (BKITtoHatoT popmbl C.2 1 C.3)

B nornHom oTyeTe yKa3sbiBaloT cnefytolwme AaHHble 0 CBUHYMBAHUM-Pa3BUHYMBAHUM:

a) pe3bboBas cma3ska, MUHUManNbHOe U MakcMMarnbHOoe KOnu4ecTBO HaHECEHHOW CMasKuy;

b) cTeneHb 3aegaHus, onucaHue NPOBEAEHHOIO PpeMOHTa AN YCTPaHEHUs 3aefaHusi, onMcaHue NMpUYMH 3aefaHns
u pekoMeHZaLuuu No npefoTBpaLlEeHUO 3aefaHus B AarnbHelLLeM,;

C) CKOPOCTb CBMHYMBAHUA W pa3BUHYUBAHMUS;

d) 6a30BbLIi MOMEHT, MOMEHT CBUHYUBAHUA O CMbIKaHUs1 YNOPHLIX 3IEMEHTOB, CyMMapHbLIA MOMEHT, uncno obo-
pOTOB CBUHYMBAHWUSA 40 CMbIKAHUSI YNOPHLIX 3EMEHTOB 1 YnUcro 060poTOB 10 MONTHOMO CBUHYMBaHUS,

e) Bce rpachnkm — MOMEHT-14UCNo 060poToB;

f) HTepBansLl MOMEHTOB pa3BUHYMBAHUA A0 UCMLITAHWUSA AaBNEHUEM U TEMMNepPaTypou;

g) ykasaHue Ha Bce crnyyau nepeTaruBaHWs rnpyu CBUHYMBaAHMKM M BO3HUKLWIWE NPWU 3TOM Npobnemsl;

h) NpogomKkMTENBLHOCTL U TEMNEpaTypa HarpeBa ¢ COOTBETCTBYOLUMU rpadukamu;

i) BCce hoTorpadun.

D.4 NlaHHble 06 ucnbITaHMsAX NP KOMOUMHMPOBAHHOM Harpy3ke (BkntodatoT opmel C.5, C.6, C.7 n C.8)

Ansa kaxgoi cepun ucnbitanuin (A, B, C) B NONHOM OTUETE yKa3blBaloT cneaylowne gaHHole:

a) pacuyeTHble U paKTUYECKUE 3HAYEHUS UCMIbITATENBHOIO faBneHnus, 0CeBOW Harpyskun, usrnbarowmx MOMEHTOB U
Temnepatypbl. [na kaxaoi cepum UcnbITaHUn HeO6X0AMMO NPUNOXMUTL rpadPukn U Tabnuubl HarpyXXeHUA 0CeBOIN Harpys-
Kol 1 paBneHuem (cM. puc. A.1 u Tabnuyy A.2),

b) MakcMManbHble 3Ha4YeHUs1 Harpy3Kn OT Harpy3o4HOro YCTPOUCTBA, AaBNeHUA U TeMnepaTypsl;

C) cpefla ANs cO3jaHus faBreHns;

d) MeTop BLISABNEHUS yTeueK,;

€) ykasaHue, Obinu nu BhISBNEHbI YTEHKN, fAaBneHne, NPU KOTOPOM OHU BbINK BLISIBNEHBI, U CKOPOCTb yTeYeK;

f) cnocob HarpeBa U cnexeHWUs 3a HarpeBoM;

g) BCe BO3HUKLUME NpobrieMbl;

h) rpacdukn — Harpy3ka-BpeMs ¢ yKasaHWeM yTeveK N aHOManbHbIX SIBNEHUH;

i) Bce 3anucu ucnbitTarens.
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D.5 aHHble 06 ucnbiTaHUAX NpU NpeaenbHLIX Harpyskax (skniovatot dpopmy C.4)

B nonHom oT4eTe 06 MCNLITAHUAX NPU NPeAenbHbIX Harpy3kax ykassiBaloT cnegyiowe gaHHbIe:

a) MECTO U xapaKTep paspyLUeHus;

paspyLuatoLLme Harpy3ku (JaBneHue U oceBas Harpyska);

MaKcuMMarbHble Harpysku (aBrieHne 1 oceBas Harpyska);

3aKro4eHne no guarpaMme 0CeBas Harpyska-faBleHue ¢ yKasaHueM:

1) ToWeK Unn oBnacTh oKoHYaTeNbHBIX NPefenbHbIX Harpy3ok;

2) Bcex yTedeK Npu npegenbHbIX Harpy3skax, OTKa3oB afIeMEHTOB KOHCTPYKLMU W (MITK) TOUEK MaKcUMasibHbIX Ha-
PY30K C KOMMEHTapUSIMU OTHOCUTENBHO aHOManbHBIX SBIEHWIA.

~_—

b
c
d

D.6 [laHHble 0 NpoNnyLUEeHHbIX UCNILITAHUAX U OTKIMOHEHUAX

B nonHom otyete YKa3bIBakoT nponyLweHHble UCNbITaHUA, MPUYUHBI STOMC U No4YeMy coeUHEHUE MOXET CHUTaTLCA
NPUMEHUMbIM ANA 4aHHOIo YPOBHA Ges npoeeaeHuA Takmx UCnbITaHWii. Bce OTKNOHEHUsT oT YCTaHOBNEHHbIX npoueayp
AO0JTXHBI conpoBOXaaTbCA onucaHneM Tex npoueayp wnu UCMbITaHWIA, KOTOpbIE Oblnu npoeefeHbl BMECTO HUX. Ecnun ne-
nbiTaHus 6binn npoBeAeHbl B MOJTHOM COOTBETCTBUN C YCTAHOBITEHHBIMU Tpe6OBaHVIF|MVI, TO KOMMEHTapumn He Tp66yFOTCF|.
HEO6XO,D,VIMO YKa3daTb AaHHble O Cly4dadaX CHWXeHUA nokasaternen MPOYHOCTN COeQUHEHNA NPU OCEBLIX Harpyskax, BHY-
TPEeHHEM U BHEeLWHeM AaBneHUn No CpaBHEHUIO C AaHHBIMU U3rOTOBUTENA.

D.7 DaHHble 0 4ONONMHUTENbHbLIX UCNbLITAHUAX

B nornHom oT4eTe ykasblBatoT AaHHble 0 BCEX AOMONTHUTENBHBIX UCMIBITaHUSAX, KOTOpbIe BbIT MPOBEAEHL!, XOTA U He
TpebyoTeA ANS 3afaHHOTO YPOBHS NPUMEHEHUA COELUHEHUS, N YETKO YKa3bIBakT, YTO OH ABMAKTCS [OMNONHUTENbHLIMU
Mo cpaBHEHUIO ¢ TpeGoBaHUAMM HACTOALLEro cTaHgapTa.
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MpunoxeHue E
(obsa3arenbHoe)

CBOOHbLIN OTYET 00 UCNILITAHUAX COeAUHEHUNA

E.1 O6wume nonoxeHusa

B HacToslLeM NpUNoXeHUn NpuBeaeHsl ykazaHus no opopMIIeHNUIo CBOAHOrO oT4eTa 06 UCTbITAHUAX COEANHEHUS.
Llenb sToro npunoxeHus — obecneqnTb c6op U npaBunbHoe oOPMIEHUE BCEX AaHHBIX, HEOBXOAUMBIX ANA MOJSHOM
XapaKTepUcTUKN UCNBITLIBAEMOro CoeANHEHUSs], YTOObI ObITb YBEpPEHHLIM, YTO coeAuHeHNe obnagaeT Heobxognumoii pabo-
TOCNOCOBHOCTLIO, U NPEAYNPEANTL O BOSMOXHBIX 3aTPYAHEHUSIX.

B cBogHOM OT4eTe AOMKHBI BbITb YKasaHbl OTKIOHEHUS OT YCTaHOBIEHHbIX Npoueayp (NpU UX Hanu4uu), HO OHU
He AoMXHbI Ay6nupoBaTb UHOPMaLMIO O NpoLieaypax, NPMBEAEHHBIX B HAcTosIWeM cTaHaapTe. [poBeaeHHble Aonon-
HWUTENbHbIE UCTIBITAHNSA, KOTOPLIE He TpebyloTesa AN 3a4aHHOro YPOBHS NMPUMEHEHUs], MOTYT GbITb BKITIOHYEHbI B CBOAHbI
OTYET, HO HEOBXOAMMO HETKO YKa3aTb, YTO OHU ABMSAIOTCS AONOSTHUTENBHEIMU MO CPaBHEHMIO C TPeBOBaHUAMMW HacTOALLero
cTaHjapTa.

CBOfAHbI 0TYET 06 UCMBITAHUAX AOMKEH COAEPXaThb AaHHbIE, ykasaHHble B E.2—FE.9.

E.2 O6wme gaHHble

B cBogHOM 0oT4eTe 06 UCMBITaHUAX YKa3biBaKOT crieayiolme obLume faHHble:

a) Uenb UcnblTaHusa U NPUMEeHeHUS COeVHEHNS,

b) naeHTUdUKaLmns UcneITaTensHoR YCTaHOBKW, Ha KOTOPOI NPOBOASATCA UCNbITAHUS;

C) YPOBEHb MPUMEHEHUs COEAMHEHUs, AN KOTOPOro NPOBOAMIUCE UCNBITAHUS, U UCMOMb30BaHUe HAaCTOALLEro
CcTaHfapTa;

d) oueHKa pe3ynsraTtoB UCNbITAHWA.

E.3 JaHHble 06 ocoGeHHOCTAX Npoueayp UCTbITAHWIA U OTKIIOHEHUAX OT HUX

B cBogHOM 0T4eTe 06 0COGEHHOCTSAX MpoLeayp UCMbITaHWIA N OTKIOHEHNAX OT HUX YKa3biBaloT:

a) MHopMaLMio 0 TOM, Kakoe CoeAWHEHNEe UCTbITbIBANoCh, CYHUTAETCA NI OHO NPUMEHNMBIM AN AaHHOMO YPOBHS,
C yKkasaHuWeM BCcex OrpaHuyeHuis;

b) nHdopmaumto 06 MCNONHUTENAX UCTBITAHWIA;

C) MHPOpMaLMIo 0 NPONYLLUEHHbIX UCTIbITaHWSX, NPUYNHBI STOMO U NOYEMY COEANHEHUE MOXET CHATATLCA NPUMEHU-
MbIM 415 BaHHOrO YpOBHs 6e3 NpoBefeHNst Takux UCMbITaHWiA. Bce OTKNOHEHUS OT yCTaHOBNEHHLIX Npoueayp AOMKHbI CO-
NPOBOXAaTLCA ONUCaAHNEM Tex NpoLesyp WK UCNbITaHWA, KoTopele BbiNKU NpoBeAeHbl BMECTO HUX. Ecnun ncnbiTannsa 6einu
NpoBeAeHbl B NOMIHOM COOTBETCTBUM C YCTAHOBMNEHHLIMW TpeBoBaHWsAMK, TO KOMMeHTapun He Tpebylotes. Heobxoaumo
COOBLLUTL O Cry4asix CHWKEeHUA nokasaTenei NPOYHOCTU COEAUHEHWUS NPU OCEBBIX Harpy3kax, BHyTPEHHEeM W BHELWHeM
[ aBreHnn No CPaBHEHWIO C faHHBIMU U3rOTOBUTENS;

d) uHopMaLMIo O AaTe U MecTe NPOBEAEeHWs UCMbITaHUA, O NEpPCoHane, pyKOBOAUBLLEM UCNLITAHUSIMU, U O Tpe-
Tbeli CTOPOHE, KOHTPONUPOBABLLEH UX NMPOBEAEHME.

E.4 [laHHble O KOHCTPYKLMU coeaUHEeHUs

B cBOAHOM OTYeTe 0 KOHCTPYKLMK COefMHEHNA YKa3biBaloT:

a) AaHHble 06 KCMyaTaLUOHHbIX XapaKkTepucTUKax CoOeAUHEHMS B COOTBETCTBUN C NPUNOXEHNEM A,

b) TN coeguHeHNs, HOMep U peAaKkUuUIo YepTexa COEAUHEHUS,

c) pasmep Tpy6 v rpynny NpoYHOCTH;

d) BbICOTY U Luar pe3bbbl, HAarpy3ky U yron npounsa pe3sbbl;

e) BUA ynnoTHeHUa (MeTann-mMeTann, ynpyroe U T. n.);

f) MecTo co3ganus ynnoTHeHus (pe3bba, ynopHoe ynnoTHeHUe MeTanmn-MeTans u T. N., €CAU NPUMEHNUMO);

g) SiBNsieTCA N coeUHEHNE MY(dPTOBbLIM UIMN pacTpy6HbIM;

h) AnNnHY conpsXeHUs NN KIUPEeHC,

i) 06paboTKy NOBEPXHOCTM HUMMENBLHOIO U pacTpybHOro aNeMeHTOB ANS NPeAOTBPAaLLEHUA 3aefaHns,

j) Tun pe3b6oBOW CMa3KM M KONMYECTBO CMa3k1, HAHOCUMOM Ha HUMNENBHLIA U pacTpyOHLIN SNeMeHTLI, MHTepBan
MOMEHTOB CBUHYMBAHUA.

E.5 [laHHble 0 noarortoBke obpa3uoB

B cBogHOM OTUETE O NogrotToBke 06pa3LoB K UCTILITAHUAM YKa3biBaloT:

a) mecTo oTbopa maTepuana ans obpasLoB U MexaHU4Yeckue CBOICTBa Matepuana,

b) npoBegeHWe UcnbiTaHWn NpU NOBLILLUEHHOW TeMNepaType,;

C) OTHOLLUEHWe Mpeferna TeKy4ecTu Matepuara o6pa3LoB Npu NOBLILLEHHOW TeMMepaType K npedeny TeKy4ecTn npu

KOMHaTHOI TeMneparype;
d) oTHoLLeHUe Npefiena NPOYHOCTM MaTepuaria o6pasLoB MpU NOBLILLEHHOW TeMNepaType K Npefeny npoYHOCTH

Npu KOMHATHOMN TeMMNepartype.
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E.6 JaHHble 06 ucnbiTaHUAX Ha CBUHYMBAHUE-Pa3BUHYUBaHUE

B cBogHOM oT4eTe 06 UCMbITAHUAX Ha CBUHYMBaHWE-Pa3BUHUMBAHUE COELMHEHUS YKa3kbIBaIOT:

a) cny4an 3aefaHus W cnocobbl ero YCTpaHeHUs:; NpUYMHbl BO3HWKHOBEHWSA 3aefaHns U pekoMeHgauuu no ero
npefoTBpaLLeHuto;

b) ckopocTb cBUHYMBAHUS,

c) 6a30Bblii MOMEHT, MOMEHT CBUHYUBAHWSA O CMbIKaHUS YNOPHLIX 3MEMEHTOB, CYMMapHbLIA MOMEHT CBUHYMBaHUS,
4ueno o6opoToB CBUHYMBAHWUA A0 CMbIKAHUA YNOPHLIX 3NIEMEHTOB U YMUCIIO 0B60POTOB AN NOMHOrO CBUHYUBAHUS,

d) uHTepBan MOMEHTOB pa3sBUHYMBAHMWSA NOCe UCMbITaHWiA Nog AaBrNeHUeM U TEPMUYECKUM BO3AECACTBUEM;

e) MHOopMaLUIo 0 BO3MOXHOM 3HAUYNTENBEHOM NEPETArMBAHUN COEMHEHUIA U BO3HUKLLIMX NpU 3TOM nNpobnemax.

E.7 NaHHble 06 UCNbITaHMAX NPU KOMEUHMPOBaHHbIX Harpy3Kax

B cBOOHOM OTYETE 0 KaxAoW cepun NpoBefeHHbIX UcnbiTaHui (A, B, C) yka3sbiBalot:

a) ucnelTaTensHoe faBrneHne, OCEBYIO Harpy3ky, usrubatoLye MOMEHTHI U Temneparypy;

b) MakcuMansHoe faBneHne Npu KOMHaATHOM U NOBLILLEHHOW TeMneparypax;

C) UCNonb30BaHHYH TEKYYYHO cpeay (a3oT, Macrio, Boja U T.n.),

d) ycTpoiicTBa BLISBNEHUS YTEYEK,;

€) UHoPMaLMIo O BO3HUKLLUX YTeUKax; AaBrieHne, Npu KOTOPOM BO3HUKNN YTEUKU, UX YACTOTY U UHTEHCUBHOCTS;
f) cnoco6 Harpesa v HabnogeHns 3a HarpeBoM,;

g) BO3HUKLLME Npobremsl;

h) cBogHble guarpaMmel oceBas Harpyska-gasrneHue (rpacdpuku VME).

E.8 [laHHble 06 ucnbITaHUAX npu npeaenbHbIX Harpy3Kkax

B cBOgHOM OTYETE 0 KaX[OM BapuaHTe npeferibHbIX Harpy3oK yKasbiBaloT:

a) MecTo M XapaKkTep pa3pyLlieHus,

) paspyLuatoLine Harpysku (AaBneHne n oceBylo Harpysky);

) OTHOLLEHWE paspyLUaroLMX Harpy3oK K oXxungaeMblM npeferibHbIM Harpyskam,
) YTEYKW A0 paspylUeHUs (faBneHne W UHTEHCUBHOCTDL yTeYek),

) MakcumarbHble Harpy3ku (4aBrneHne u 0CeByHo Harpysky),

f) cBOAHEIE ANarpaMMbl AaBneHne-pacTsKeHne.

b
c
d
e

E.9 NlononHuTenbHas nHgpopmaums

B cBOAHbIA OTHET BKMHOMAIOT:

a) Tabnuuy A.1 ¢ faHHLIMU MO reOMETPUYECKUM NapaMeTpam U 3KCNNyaTaLMoHHBLIM XapakTepucTukam coeUHEHUS,

b) ykasanue o Tom, 4To Boree nogpobHasn nHdopMaumnsa npusedeHa B NOMHOM oT4eTe 06 UcnbITaHNAX (Npunoxe-
Hue D).
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Mpunoxenune F
(cnpaBouHoe)

OnpeneneHue UHTepBarna Harpy3okK, C034aBaeMbIX Harpy3o4HbIM YCTPOUCTBOM

MycTb Harpy3o4Hoe ycTpoicTBo Ha 2000 kH oTkannbpoBaHo B HTepBane ot 200 go 2000 kH. B Tabnuue F.1 npuee-
LleHbl cpefiHWe pesyneTaThl ABYX NPOXOL0B KanubpoBKM U flaHHbIE O NOrPELUHOCTM M3MEpPEHUIA Harpy304HOro yCTpoCTBa.

Tabnuya F1— TunuyHble pesynstaTel ONPefeneHUst MHTEpBana Harpy3ok, Co3aBaeMblxX Harpy304HbIM YCTPOWCTBOM
(oT 200 o 2000 kH)

MokasaHue, daKTHYeCKan Harpyska, KH HOFPELUHCV)CTI; |-|Ol'p8LIJHOVCTb

KH namepeHuit, kH n3mepeHun, %
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 -25 -0,32
999,5 1000,0 -0,5 0,05
1201,5 1200,0 1,5 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 2000,0 -9,0 -0,45

MpuMevyaHue — lMpu Harpyske 200 KH norpeLlHOCTbL U3MepeHUi NpeBbiWacT + 1 %, NOSTOMY UcMonbaye-
MbIiA MHTEepBan Harpy3ok coctasnset ot 400 go 2000 kH.
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Mpunoxexnune G
(cnpaBouHoe)

3amevyaHus no NOBOAY UHTEPNONALMUM U IKCTPANONALUN

G.1 O6wme nonoxeHun

Kak U3roToBUTENM, TaK U 3aKa34mKu Mpu OLleHKe KadecTBa Usfenuii MoryT yCcnewuHo UCnonb3oBaTb NpeuMyLlecTsa
MHTEPNOMNALMK U 3KcTpanonsAuun 6a3oBLIX NapaMeTpoB B UHTepBane 3HadeHuin D, D/t, rpynn npoyHocTu n T. n. U3-3a
OrpaHWYeHWiA, KacaloLMXcA COOTHOLUEHUA CTOMKOCTM K yTe4Kam W CBOWCTB pe3bboBbIX CMa3oK, HEAOCTaTo4HO Mpu aT-
TecTauun COeAMHEHWIA nonaraTtbCA TONbKO Ha pacyeT, HanpuMep METOAOM KOHEYHbIX aneMeHToB. C APYroi CTOPOHLI,
nonHomaciutTabHele husnUeckne UCNbITaHUA CoeMHEHNI KaXaoro AnaMeTpa, Macchl U rpynnbl NPOYHOCTU NPaKTUHECKN
HEeOCYLECTBUMbI, U B HUX HET HeobxoauMocTn. CorracHo HacToAWEeMY NPUNOXEHUIO pEeKOMEHAYETCA NpoBEAEHUE UCTbI-
TaHuit (cM. G.3) ans nonyyYeHnsi HeobxoAMMbIX SMIUPUHECKNX AaHHBIX B COMETaHUN C pacdeToM (cM. G.4), obecnevunsato-
LWUM cTabunbHbIA KOHTPOINb paboToCcnoCOBHOCTU 1 AoBEpUE K HAAEXHOCTU TEX COEAUHEHUN, KOTOPbIE HE UCMBITLIBASIUCH.

MonynauMs UcnbiTEIBaEMO NPOAYKLMK BKIIOYAET HauXyalwmne KoMGUHaLUMM B CMbICNe pasmMepoB U3genuil.

G.2 HomeHknatypa npoayKuum

HoMeHknaTypa NpoAyKUMK BKITIOHAET U3ZENUs pa3HbIX pa3MepoB, Macckl U rpynn NPOYHOCTU, CNPOEKTUPOBAHHBIE
no o6Wwum npuHuMnam (HanpuMmep, UMeloLLUe OAUHAKOBLIE KOHCTPYKLUIO U reOMETpUYEcKne napameTpbl yNNoTHEHUS,
0flWHaKOBYIO KOHYCHOCTb pe3bbbl, CXOfHbIE HaTArM pe3bbbl U ynnoTHeHUs). Mpadudeckoe npeacTaBneHne HOMEHKNATyphbl
NpoAyKLMW NpuBeAeHo Ha pucyHke G.1. ATTecTayus HOMeHKNaTypbl NPOAYKLMU MOXET OXBaTbiBaTb BECb UHTEpBarn pas-
MepOB 1 BeCOB U3AENUi UM MOXKET BbITb orpaHuyeHa TonbKo M3fenUaAMKU AN 06caaHbIX U (MNKM) HAaCOCHO-KOMIpeccop-
HbIX TpY®.

M3pgenua u3 Bblcokonpo4yHoro marepuana (rpynn npodHocty P110 unu Q125 no UCO 11960) um HMU3KoMpo4YHOro
martepuana (Hanpumep, rpynnsl npouHoctn L80 no MCO 11960) pekomeHayeTca aTTecToBaTh N0 CTaHAapTHON MEeToAUKe.

G.3 UcnbiTaHua

MpepnaraeMble pasMepbl M Macca W3ZesMin ANs UCTILITaHWIA NoKasaHbl Ha pucyHke G.1 M npegHasHadyeHbl Ans
3KCMepUMeHTaNbHOTO ONpeAeneHnst XapakTepUCTUK COEANHEHWNIA B KpaHUX U NPOMEXYTOMHBIX MO3ULMSX HOMEHKaTyphbl
npogyKuun. Takue pasamepsl MOTYT BbITh YCTaHOBMEHbI UCX0ASA U3 NOTpeGHOCTeN GypeHnst N AoBbIMM U MOTYT BbITh CKOp-
PEKTUPOBaHbI U3rOTOBUTENEM ANS KOHKPETHOrO U3aenus. MoxeT 6biTb YMEeHbLUEHO KONUYeCcTBO 06pasLoB, NOABEpraeMbIx
oTAernbHbIM BUAAM UCTBITaHM.

Mpw aTTecTalun HOMeHKNaTypbl MPOAYKLMM C UCMONb3OBAHWEM WHTEPMONALMU W 3KCTpanonsiuMm Heobxogumo,
YTOBbI PesyneTaThl UCMbITaHUI M3LEennii KaxXgoro pasMepa, Macchl U rpynnbli NPOYHOCTU OTBeYan TpeboBaHUsAM aTTecTa-
LMK HOMEHKMaTypbl NpogyKLuK.

G.4 AHanus pe3ynsraTtoB UCMbITAHUMIA

B paMkax aTTecTaluy HOMeHKMaTypbl MPOAYKUWN aHanus [omKeH AONONHUTL UCTbITaHWUS U 06ecnedmnTb yBepeH-
HOCTb B HaZleXXHOCTM TeX U3genuit, KoTopeie He UCMBITLIBANUC.

AHann3 He No3BOMAET ONPeAeNUTb OCHOBHbIE XapakTepUCTUKN CTOMKOCTM K yTeuKaMm, Takue Kak KOHTaKTHOe AaBre-
HWe, NpefoTBpaLLatoLLee YTEHKM, NOCKOMbKY pesynsraThli pacieTa HECONOCTaBUMbI C pesynkraTaMy aHanuaa Tex Ugernuin,
KOTOpble NogBepranvcs UCTITaHWAM.

BoaMOXHO onpeeneHne MHTeponsLueil U skcTpanonauweil NULWb AaHHBIX O KPUTUYECKUX NapaMeTpax, Takux kak
napameTpbl HarnpsKeHUs! U KOHTaKTa B U34eNnsiX, He NoABEPraBLUMXCA UCNBITAHUSIM W HAXOAALUMXCS B UHTEpBane Mexay
TeMU U3genusiMu1, KoTopble NOABEpranich UCMLITaHUAM. Te U3AeNUs, B KOTOPLIX HANPSDKEHUS MU KOHTAKTHble AaBreHUs
BLIXOAST 3@ Mpefersl UCTBITEIBABLUErocst UHTepBasa, He MOryT 6biTb aTTecToBaHbl 6e3 [ONOfHNTENEHLIX UCTIBITaHNA.
MocKonbKy UCMBITLIBAOTCA KpaiiHue U3fennst HOMeHKNaTypbl NPOAYKUMM, aHaNKU3 CBOANUTCA K MHTEPNONSALMN WK SKCTpa-
NONSILMM NOCNEeA0BaTENBHOCTY USAENUA MEXAY HUMMN.

TaKol npoLecc aTTecTaluu NosIHON HOMEHKNATYphl MPOAYKLMM, XOTA U YMEHbLUAET 3Ha4YUTENbHO 06beM UCNbITa-
HWiA, TpeByeT Bce e GOMbLUNX PACXOAOB KaK Ha UCTILITAHUA, Tak U Ha aHanu3. OgHaKo B XoAe npouecca NOfHOW aTTe-
CTalyMy MOXHO AOCTUYb YACTUYHOW aTTecTaLuu, NMPU KOTOPOW UCMLITAHUS W aHarina OXBaTbiBAlOT YacTb HOMEHKNaTyphbl
NPOAYKLMMN aHANOIMYHO ONUCAHHOMY BhiLLIe OXBaTy MOSHOW HOMEHKIaTyphl MPOAYKLMK.
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PucyHok G.1 — lNpumep oLeHKU HOMEHKNaTypbl coeauHeHun knacca lNMpemuym
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MpunoxeHune H
(cnpaBouHoe)

McnbiTaHne coegUHEHUIA CneLnanbLHOro Ha3Ha4YeHUA

H.1 O6wwme nonoxeHus

HaCTOHLLWI|7| CTaH4apT OXBaTblBaeT UCMbITAHUS COeAMHEHUN, npegHasHa4veHHbIX AnA sKcnnyatauun B Hanbonee
YacTo BCTpevaroLmXcA yCcroBUAX. B HacTosiLLeM npunoxeHun npmeegeHbl YKa3aHuA O AONONHUTENbHBIX UCMBITAHUAX CO-
eAVHEHWA, npegHasHaveHHbIX 4nA sKkennyatauum B 0cobbIx YCITIOBUAX, KOTOPbIe AOMXKHbI 6bITb cornacoBaHkl Mexagy uns-
roToBuUTENEM U 3aKas4vmkom.

H.2 Ocobble ycnoeus akcnnyatauum

MprMepamm 0cobbiX YCNOBWIA IKCNyaTaumMu ABNSIOTCS:
a) NpUNoXeHne MOMeHTa pa3BUHYMBAHMSA NPOTUB YaCOBOW CTPENKM NPW 4PYroil NocneqoBaTensLHOCTU NPOBELEHMS
nenbITaHWui;
b) coeanHEHNA ¢ MHOTO3MEMEHTHBIM YNIOTHEHUEM;
C) CKONneHWe pe3LboBOIA CMasku Nog gaBneHnem;
d) ropusoHTanbHbIe W AMWHHbIE CKBaXMWHEI, TPeBYIoLME BEICOKOW NPOYHOCTU Ha CXaThe U Ha KpyYeHue,
€) CKBaXWHbl CO CPEAHUM U MarnbiM PaguycoM KpUBU3HbI;
f) BypoBble NNaTdhopMbl Ha TEMeCKONMMYECKUX ornopax, nnasatoue nnaTopMbl, HEXECTKME BhILLKK;
g) reoTepMankHble CKBaXXUHbI U CKBaXMHbI ANA 3aKkaqku napa;
h) skcnnyaTayus B ycnoBusx TasHWS BEYHON Mep3roThl;
i) NpoBHoe CBMHYMBAHMWE U pasBUHYMBaHWE 4NA MMUTaLMKU 0coBo TSXeNbIX YCIOBUIA SKCnnyaTauuu,
j) ocagka noBepxXHOCTH, YNIOTHEHWE hopMaLMn UK COMSHbBIX NNAcToB;
K) 6bicTpoe oxnaxaeHue ynnoTHEHUS COeAUHEHNS;
|) BeposATHOCTHas oLeHka paboTocnocoBHOCTH COeAUHEHUS,
m) 3abuBka HanpaenstoLei TpyOosl,
n) MexaHW4eckne coegmHeHus Tpybonpoeoaos,
0) BbICOKOMErMpoBaHHble KOppO3MOHHO-CTOMKME MaTepuasbl C aHU3OTPONHBIMU CBONCTBaMY,
p) ropsimMe CkBaXWHbI;
q) KUCIble CKBaXXMHbI.

H.3 UcnbiTaHusi coeaMHEeHUH ANA 0COGbLIX YCIOBUIA SKCNyaTauuu

H.3.1 CKBaXuHbI CO CpeAHNUM U ManbiM pafiMyCoM KPUBU3HbLI

TpaeKTopusa CKBaXKUHbI XapaKTepusyeTca GonblUOi CTEMNEHbI0 OTKNOHEHUS (D,eg), npesbiwatowen 20° Ha AnNUHe
30 M, nocrne KOTOPOro pacnonoXeH MOYTU FOPU3OHTanNbHLIA y4acTok. [pu npoxoxaeHun ob6cagHbIX U HaCOCHO-KOMMpec-
COpPHbIX TPY6 No ckBaxuHe Takoro NMpoduUNsa UX coefAUHEHUs nogsepraroTca 6onblnMm usrnbatowmnm Harpyskam. Takue
Tpy6bl NpUxoaUTCS MHOrAa BpallaTb ANA o6nerdeHns NPoxXoXeHUsI NO CKBaXWHE, YTO MOXKET BbI3BaTb YCTaNOCTHOE pas-
pyweHue coeguHeHus. Ona nogTeepxaeHNS NPUMEHUMOCTU COEAMHEHNS ANS SKCNyaTauun B TakKUX YCNOBUSAX PEKOMEH-
AyeTca npoBefeHne criefyioLmx 40NofHUTENbHBIX UCTbITaHWA:

a) UcnblTaHWe rMAPOCTaTUECKMM AaBNEHNEM (MNKU AaBieHUeM rasa) Npu 3annaHMpoBaHHON CTENEeHN OTKNOHEHUS
Djeq C HEKOTOPLIM 3aMACOM NPOYHOCTH;

b) ycranocTHele ucnbiTaHUs Npy BpaLeHUn ¢ U3rnbom.

H.3.2 NcnbiTaHue Ha CBMHYMBaHKWE U pasBMHYMBaHUE QNA UMUTALMKN NOMEBbIX YCNOBUI

Takue uUcnbITaHUs, ONUCaHHbLIE B HACTOSILLEM CTaHAapTe, NPOBOASATCA Ha COeAUHEHUAX MydpT C KOPOTKUMM Tpyba-
MW, CBUHYEHHBIMU B KOMOPTHBIX YCIIOBUSIX UCNbITaTenbHOi nabopaTtopun. PeanbHoe CBUHYMBaHWE B NONEBLIX YCNOBUAX
MOXET NPOXOAMTE NPU BO3AeACTBUM psga HebnaronpmATHLIX akTopoB:

a) B MoneBbIX YCIOBUSX COEAUHAIOT 06cafiHble U HACOCHO-KOMNPECCOpHbIE TpyGbl NOAHOW ANWHLI (MHTepBana 2
unu 3 no UCO 11960);

b) nocagka U cBUHYUMBaHUE NPOM3BOASITCA B BEPTUKANIbHOM MONOXKEHUN,

) 3Kcnnyarauusi MOXET NPOBOAMTLCA B TSKENbIX KITMMATUYECKUX W MOTOAHLIX YCNOBUAX, HanpuMmep Npu Aoxae,
BETPE, HU3KMX UMK BBEICOKUX TeMreparypax;

d) BO3MOXHO HETOMHOE LEHTPUpOBaHUE, HanpUMep BLIWKN Hag POTOPOM UMK poTopa Haj CKBaXKUHOW,

€) B OTKPLITOM MOpPe MOXET OKa3biBaTb BIMSHUE NepemeLleHne nnasyyeit GypoBoit yCTaHOBKU W faxe cTayuoHap-
Hoii rNy6oKOBOAHOI yCTaHOBKY,;

f) NpY HaNUYKUM HeCKONbKUX COeRUHEHUIA B ANTMHHON KONOHHE YenoBeYeckunii hakTop MOXET OKasblBaTb BAWAHUE Ha
nocagky, CBUHYMBaHUE, OKOHYAaTENbHOE AOBMHYMBAHWE U T. N,

g) NoAbeMHbIe onepaLym Npu peMOHTHbLIX paboTax TpebyloT pa3BUHYMBAHUS COEANHEHUI NOCNe ANUTENBHOMo Npe-
6biBaHNA B TSHKENLIX YCNOBUSIX BO3AENCTBUS TEMNEPATYpLI, YrNEeBOAOPOAOB U T. N.
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Bce 310 onpaBabIBAET UMUTaLMIO NONEBLIX YCNOBUIA NPY peanu3auun oTaenNbHBIX NPOEKTOB. HanpuMep MOXHO 3a-
BOAMTbL B MYTY U CBUHUMBATL C Heli Tpyby NonHoro pasmepa Unu otpesok Tpybbl ¢ Maccoid, paBHoi Macce Tpy6bl NONHOM
ANUHBL. 3TN JeACTBUS MOXHO MOBTOPSATL NPU PasHbIX yrnax OTKNOHEHWS TpyObl, UMUTUPYS HETOUHOE LIGHTPUpOBaHWUe
npu cunbHoM BeTpe. UcnbiTaHWe Ha CBMHYMBaHUE N pa3BUHYUBAHWUE MOXHO MPOBOAUTL C 3KCLIEHTPUCUTETOM, UMUTUPYS
BIMsiHWE HeCOOCHOCTU. [ins 6oree TOYHOW UMUTALUK YCNOBUI pa3sBUHYMBAHUSA ANA PEMOHTa COefJUHEHUE MOXET ObITb
HarpeTo Mexay onepauyusiMM CBUHYUBaAHUS U pasBUHYMBaHUSA, YTOOBI UMUTUPOBATL YXYALLEHUE CBONCTB pe3b6oBoiA cmas-
KU BO BpeMsi SKCrnyaTaLmu.

H.3.3 CkonneHue pe3b6oBON CMa3Ku Noa AaBNEHUEM

CkonneHue pe3bb0BON CMa3sku B COEAUHEHUN MOXET CYLLECTBEHHO yXyALUUTE paboTocnocobHOCTL coeiUMHEHMS.
3T0 MOXeT NnpuBeCTU K BoMnbLUMM MnacTu4eckum gecdopMauusiM 30Hbl YNAOTHEHUS, NPU 3TOM MOMEHT CBUHYMBaHUS By-
AeT pacxofoBaTbCs Ha NpeoAofeHne CONPOTUBNEHNUA CKONMEHUA CMa3ku1, YTO NPUBEAET K CHUXEHUIO NpeABapUTENLHOMO
CBUHYUBAHUSA COEJUHEHUS.

Ecnn xenatensHoO yuuThiBaTb BNUSAHWE Konu4ecTsa pesbb0oBOi cMasku Ha paboTocnocoBHOCTEL coeiMHEHUs], TO
pekoMeHAyeTcs cneaytowasi npoueaypa UCnbiTaHUS:

a) nocrne nepBoro YNMoTHEHUA ANA NOAAEPXKAHWA BHYTPEHHEro AaBNeHUsA B HUNMENbHOM UnNKU pacTpyGHoM ane-
MEHTEe CBEPNAT OTBEPCTUE AJISI KOHTPONSA AABNEHNS CMa3ku B 3TOW 30He BO BpeMsi CBUHYMBaHWSA. B oTBepcTUmM HapesatoT
pe3bby NoA faTYUK AaBreHUs, KOTOPLIN NPUCOEANHAIOT HENOCPEACTBEHHO UMW Yepe3 KOPOTKYHO XECTKyto TpyOKy;

b) nepes cBMHYMBaHWEM COEAUHEHUN TWATENBHO U3MEPSIOT AUAMETP YNNOTHEHUA N AUAMETP OTBEPCTUS, B KOTO-
POM OHO YCTaHOBIEHO;

C) HaHoCHAT pe3bboByl0 CMa3Ky CNocoboM U B KONMMYECTBE, COOTBETCTBYIOLMM peKOMeHAaLUWUaM M3roToBuTens. 3a-
MOSHAKOT CMa3KoN NOMOCTb W FIMHUIO K AaTYUKY U K MaHOMETPY,

d) cBMHUYMBAIOT COEANHEHUE C MUHUMASbHLIM MOMEHTOM CBUHYUBAHUS, PEKOMEHAOBAHHBIM U3rOTOBUTENEM;

€) N3MepSAIoT U PErnCTPUPYHOT AaBrieHne pe3bboBoi cMa3ku (C AaTHUKOM AaBneHWUNA cneayeT MCNONb3oBaThL aHarno-
roByto Unu GeICTpOAENCTBYOLLYIO LIMPOBYIO CUCTEMY);

f) pa3aBUHUMBalOT coefiMHeHMe, ovuLaloT pe3bby U yNNOTHEHWE, CHOBA M3MEepSIoT pa3Mepbl COEAUHEHNUS,

g) noBTopstoT onepauum ¢) — f) ¢ 06bIYHBIM MOMEHTOM CBUHYMBAHUSA, PEKOMEHA0BaHHBIM U3rOTOBUTENEM;

h) nosTopsitoT onepaLymn ¢) — f) ¢ MakCUManbHLIM MOMEHTOM CBUHYMBAHUS, PEKOMEH0BaHHLIM U3rOTOBUTENEM;

i) noBTOPSAIOT onepauum ¢) — h) ¢ konudecTBoM pe3bboBoOi cMa3sku, BaBoe Gonblue KONUYeCcTBa, PEKOMEHA0BaHHO-
ro U3roTOBUTENEM;

j) noBTOpPSIOT ONepauunm c) — h) ¢ konu4ecTBOM pe3bGoBOI cMa3ku, BTpoe Gonblue Konu4ecTBa, PEKOMEHAOBAHHOMO
N3roTOBUTENEM.

Ecnu npu konuyecTse pe3bO0BOM CMa3ku, peKOMEHAOBAaHHOM U3rotoBuTeneM, ByaeT oTMeueHa Ype3MepHaa nna-
cTuyeckas gedopMaLys, To NpK UCTONb30BaHUM coeguHeHUs Heobxoaguma ocobast OCTOPOXHOCTb.

Ecnu YpeamepHasa nnactuyeckas gecdopmaums byaer oTMedeHa npu KonuyecTse pe3bboBOi cMasku, BABOE UMK
BTpoe Gonblle pekoMeH0BaHHOro, To HeobxoAMMO NpeaynpeAnUTb SKCMITyaTalMOHHBIA NepcoHan o NOCNeACcTBUSAX Upes-
MepHoro fo06aBneHUs cMasku W pacCMOTPETbL BO3MOXHOCTb MPUMEHEHUsI crieluanbHbIX AEWCTBUA MO [03UPOBaHMIO
CMa3Ku.

H.3.4 PasgeneHue oTaenbHbIX YNAOTHEHUNA

MpY UcnbITaHWSAX COMMacHO HaCTOSILLEMY CTaHAapTy COEAMHEHUSI C MHOTO3NIEMEHTHBIM YMITOTHEHUEM UCTLITLIBAIOT
€O BCEMU YMNOTHEHUAMU BMecTe 6e3 Kakux-iubo oTBEPCTUIA MNKU KaHarnoB, T. €. Tak, Kak OHU AOMKHbI 3KCNNyaTUpoBaThLCS.
OpHako Ansa nydwein oueHkn adhpeKTMBHOCTU OTAENbHBIX YIIIOTHEHUA HEKOTOpLIE 3aKa3duuku MOryT notpeboBatb WH-
AUBKUAYanbHOro UCMbITAaHUA YNMOTHEHWA. Hanpumep kaxaoe oTgenbHoe YNNOTHEHUE MOXKHO UCNbITaTh NOA NepBUYHBLIM
JaBreHrem npu HepaboTatoLmx ocTasnbHbIX YNAOTHEHUSX. [1py STOM criefyeT pyKoBOACTBOBaTLCA NPUNOXEHWEM J B oT-
HOLLUEHWM KaK ynpyrux yrnrioTHEHWIA, Tak U YNNOTHEHWA MeTann-MeTans.

B coefnHeHUsX ¢ MHOFOSNEMEHTHLIMU YMITOTHEHUAMU PEeKOMEHAYETCA UCMbITaTb NOA BHYTPEHHUM AaBneHUeM
TOMbLKO iBa CaMblX BHYTPEHHUX YNNOTHEHUA. Bce ocTanbHbIe YNNMOTHEHUS CHUTAIOTCSA NPU 3TOM HepabounMK U pasrpyxa-
FOTCSI MPY MOMOLL{M OTBEPCTUSI MeXAY YNITOTHEHUSIMM UNK nyTeM ux obxopa.

H.3.5 Ocaagka nopoa u consiible NnacTbl

B HekoTopbIX MriacTax NPOUCXOAWUT ocaka NopoA Npu notepe AaBMNeHUsi B NycToTax. 3TO NPUBOAUT K 0cafKe BCeW
chopmaLmun 1 BepTUKaNbLHOMY NEPEMELLEHUIO KOMOHHLI B CKBaXKUHE. BepTukanbHble U 60KOBbIE CMELLEHNS CKBaXMWHDBI TaK-
e MOryT ObiThb Bbl3BaHbl MEepeMELLEHUEM COSSTHBIX MIAcToB. B Taknx yCnoBUsAX MOFYT BO3HUKATb Harpy3ku, 3Ha4YUTENbHO
npeBOCXOAsLLMe Npefen TeKydecTu Matepuana Tpyb.

UMUTaLMsa Takux yCIOBWIA NpU UCTbITAHUSIX AOMPKHA BKIHOMaTb BLICOKME OCeBble U usrnbalowme Harpysku. B He-
KOTOPbLIX Cry4asix CMeLLEeHUE Nopoj MOXET MOSIHOCTLIO MOpBaTb KOMIOHHY UMM NepeKpbiTb CKBaXuHy. 310 Heobxoaumo
YYUTLIBaTb NPU NPOEKTUPOBAHUUA CKBAXKWHBI.

H.3.6 BbicTpoe oxnaxaeHue

B ckBaXXMHax ¢ aHOMarnbHO BBICOKUMU TEMMepaTypaMmn HacCOCHO-KOMNpeccopHble TpyGbl paboTtatot npu Gonee Bbi-
COKUX Temneparypax, YeM o6bluHO. [pU HEKOTOPLIX onepauusix, HaNnpuMep NPU FYLWEHUN UK KUCMOTHON obpaboTke
CKBaXXWHbl B Hee 3aKauuMBaloT XOJOAHYH XUAKYHO Cpefly, YTO NpuBoAUT K BbICTPOMY OXNaXaeHUo HaCoCHO-KOMNpPeccop-
HbIX TPY6. [pn 3TOM YNNOTHEHME HUMNESILHOMO 3rieMEHTa MOXET UCNbIThIBATL 0cagky GeicTpee, YeM yNnoTHeHUe pac-
TpybHOro anemMeHTa, yfIoTHEHUE METaNM-MEeTar MOXET BLIATU U3 CONPSXKEHUA € NOABNEHNEM YTEUKU B COEIUHEHUN.
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HekoTopbiMK onepatopamMu paspaboTaHbl U NPOBOAATCS UCTIbITAHUA COeAUHEHWUN NpU BLICTPOM oxnaxaeHuun. Peko-
MeHAYETCA paccMOTPeTb HEOOX0AMMOCTL UCTIBITAHMS NMPU TakoM crnocobe Harpysku Anst CoOeAMHEHUIA HaCOCHO-KOMNpec-
COPHbLIX TPY6, NpeAHasHa4YeHHbIX A4S CKBaXUH C aHOMarbHO BLICOKUMU pabovnMn TemrnepaTtypamu, B KOTOPLIX MOXET
NPOUCXOAUTL BbICTpOe oxnaxzeHue aTux Tpyo.

H.3.7 CoeauHeHua anAa aKcnmnyarauum B MOPCKUX YCNOBUAX

B Mopckux ycrnoBusix KONOHHbI TpyD nozBeprarotcs Harpyskam, oTAM4aloLWMMCs OT Harpy3okK Ha cylue. Takue KONoH-
Hbl TPY6 BKIIOYAIOT SKCNIyaTayuoHHble paiisepel, 06cafiHble U HACOCHO-KOMMNPEeCcCopHble TPYObl. OHM MOTYT NPUMEHATLCA
Ha nraBy4YMX U cTaLuMoHapHbIX nnardopMax.

Kak npaBuno, KonoHHbl Tpy6, nofBepraroLymecs Bo3aeACTBMIO BONbLUIOTO YNCNa LIMKITMYECKUX Harpy3oK, AOSKHbI
MMETb YCTarnocCTHYIO NPOYHOCTb, @ He TONbKO MPOCTYIO CTaTuyeckyto NpoMHOCTb. OueHKa CTOMKOCTU COEAUHEHWIA ycTa-
110CTN 0BBIYHO OCYLLECTBNSAETCA TEOPETUYECKM — METOAAMMU aHarnn3a KOHEYHbIX ANEMEHTOB C MENKOSHEUCTHIMU CETKa-
MM, MO3BONSAIOWMUMMN BbISIBUTL NMUKOBLIE HANPSKEHUs, U METOAAMMU pacyeTa NMMHeapU3oBaHHLIX HanpsKeHUn AN OUeHKN
cTaTU4ecKoii NpoYHOCTU. McnbiTaHne Takux COeIMHEHNIA OMKHO BKITIOMaTbL UCNONb30BaHWe CTaTUYECKUX U LIMKNNYECKUX
Harpy3ok. o HacTosiLeMy cTaH[apTy NPUMEHUMbI CTaTUYECKUE UCTIBITAHUA C y4ETOM yBenuyeHHoro narnba, NOCKonbKY,
Hanpumep yCroBWsl SKCMyaTayum pail3epoB MOryT NpUBOAUTE K M3rMBy A0 AOCTUXEHUA NOMHON TekydecTn. Heobxoaumo
Taloke y4uTbIBaTh BNUSHUE TeMnepaTypbl. Paiisepbl 06bIMHO aKkcnyatupyoT npu Temnepatypax ot 0 °C go 38 °C. Luknu-
Yyeckue MCnbITaHWUA JOMKHBI NOATBEPAUTL MPUMEHUMOCTL COEIMHEHNA ANA 3KCNNyaTauun Npyu NepeMeHHbIX Harpyskax.
McnbiTaHua fomkHbl BKIIOYATb LMKMUYECKUA U3rnb 1, BO3MOXHO, LIMKNNMYECKOe pacTaxXeHue.

H.3.8 O6paTHblii MOMEHT

B Tex cnyyvasx, korga TpebyeTca unu Bo3amoXxHa aKcnnyaraums CoegMHeHns npu o6paTHOM MOMEHTE, MOXeT NoTpe-
60BaTbCA OLieHKa CTOMKOCTU COEAUHEHNST K 0BpaTHOMY MOMEHTY. Tak, 3aKa34uk MoXeT noTpeboBaTh, 4Tobbl coegnHeHNe
BbljepxuBano obpaTHbIi MOMEHT, paBHbIi 60 % MoMeHTa cBUHYMBaHWUA. HacocHo-koMnpeccopHble TpyGbl MOryT MCnbl-
ThiBaTb BO3feiCTBUE 0OpaTHOro MOMEHTA B AOMOMTHEHME K BHYTPEHHEMY AaBNEHUIO, LUKNUYECKOMY PaCcTAXEHUIO-CXaTUIO
1 n3rnby.

Kpy4eHune npoTmB 4acoBOW CTPErKU MOXHO UMUTMPOBATL NPU NOMOLLUW NPOTUBOBECA, 3aKPENNEHHOro Ha pblvare,
WK Npyu NOMOLLY JPYroil cUCTeMBbI, HanpuMep ruapasnuyeckoii. Ha Tene Tpy6bl OKONO COEAUHEHNUA MOXHO pasMecTUTb
TEH304aTYNKN A5 NPOBEPKN BENUUMHBI KpyyYeHusl. [na obneryeHuns pacdeta Harpy3ok MOXXHO KOMNEHCMPOBaTL Hanpsxe-
HWSA OT KPYYEHUs yMeHbLUEeHWeM BHYTPEHHEro AaBneHuns Tak, YTobbl HanpsxxeHusa B Tene Tpy6bl ocTaBanuck B npeaenax
yNpyrux.

H.3.9 YcnoBua BeuHoN Mep3noThl

leonorusi B apKTUHECKUX PEermoHax MoXeT co3faBaTb B CKBaXWHE YCIOBUS, NMpU KOTOPLIX B KONIOHHE Tpy6 BO3HU-
KatoT HanpshkeHUss cxXaTus, npesbillatollne npefen Tekydectu. B aTux permoHax B6nuan NnoBepxXHOCTU 3€MIN UMEETCA
Crnoii BevHoit Mep3anoTel. BypeHue n gobbiua MoryT NPUBECTU K TAsSiHWIO MEP3IOTHI U BbI3BaTb 0CaZKy CKBaXMHbI. [py 3ToM
KOMOHHLI TPy6 MCMBITHIBAT MEANEHHO Bo3pacTalollee 0CeBoe CXaTue, KOTOpoe MOXET MpeBbICUTb Npefen Teky4yecTn
maTepunana TpyS. B HEKOTOPLIX cry4asx cxaTne MOXET NpUBECTYU K NIOKarbHOMY BbINyYuBaHuUIO TPy6.

McnbiTaHne coefuHEHWA 4NA NPUMEHEHUA B TakuxX YCNoBUAX AOMKHO BKITIOYaThL 0ceBoe cxaTue [0 AedopmaLyin
2 % v 6onblue. Obpasuy noTpebytotes 6okoBbIe ONOpbI A1 NPeAoTBpaLLEHUS NMOTEPU YCTONYUBOCTM U BbiMyunBaHus. He-
06X0AMMO MPefyCMOTPETh TakKe BOSMOXHOCTb UCKPUBMEHUS CKBAXMUHDI.

H.3.10 3akauka napa u reotrepMaribHble CKBaXXNUHbI

B ckBaxmHax, B KOTOPLIX UCNOMb3yeTcs 3aKkadka napa B NiacT, U reoTepmaribHbIX CKBaxuHax obcagHble U HaCOCHO-
KoMnpeccopHble TpyGbl MOTYT NogBepraTsCsi BO3AEWCTBUI0 HEOBLIUHO BBICOKWUX OCEBLIX Harpy3ok. OTHOCUTENBLHO BbiCOKast
Temneparypa 3aka4uBaeMoro napa Bbl3blBaeT TepMUYECKOe paclUMpeHune, HanpsKeHWsa oT KOTOPOro MOryT NpeBLICUTL
npegaen Tekydect. Bo Bpems fobblum TeMnepaTypa B CKBaXWHE CHUXAETCA W KOMOHHa TPy6 MCMbIThIBAET pacTskeHue,
KOTOpoe TakXKe MOXET MPEBLICUTE Npefen TekydecTu. [eoTepmarnbHble CKBaXKWHBI Taloke NofBeprarTca BO3AeiCTBUIO
GonbluMx TemnepaTypHbIX konebaHuil npu npekpalleHnn oTsoAa napa.

[na oueHkn coeJUHEHUIA, NPUMEHSAEMBIX ANA TakuxX YCNoBuid, TpeByroTes UCNBITaHUS Ha pacTsKeHune-cxaTtue. Mc-
NblTaHUe JOMKHO BKITIOYATL HarpeB 1 oxnaxaeHune obpasLla coeJMHeHNS [0 OXnAaeMblX TeMnepaTtyp npu 3akpenmeHHbIX
KOHLax aneMeHToB obpasua U NpUNoXXEeHHOM BHYTPEHHEM AasneHnn. Heobxoanmo ydecTb U3rnb CoeAnHEHUa Kak npu
3KcnnyaTayum, Tak 1 Npu UCTbITaHUK.

H.3.11 AnNuHHbIE U TOPU3OHTaNbHbl€ CKBaXUHbI

B Taknx ckBaxmHax BpalleHue KOMOHHbI MOXeT noTpeboBaTh MOBHILLEHHOO MOMEHTA, B CBA3W C YeM Heobxoanma
cneuuansHas KOHCTPYKLMA COEANHEHUS.

Ecnu MOMeHT Ans cTaH[apTHOro CBMHYMBaHUS COeAMHeHUst BNM3oK K MakcMMarnbsHOMY, COOTBETCTBYIOLLEMY Npeae-
ny Teky4ecTn MaTepuana, To AOMONHUTENbHLIE UCTbITaHNA He Tpebytotea. OfHaKo ecnun 3anac Mexay MakcuMarnbHbIM
MOMEHTOM CBMHYMBAHUS U MOMEHTOM Ha npegene Teky4ecTu MeHbLue 10 %, To 3aka3ynk MoxeT TpeboBaTb JONOMHUTENb-
HYI0 NPOBEPKY Ha CTOMKOCTL K NepeTArnBaHmio.

MoxHo pekoMeHAoBaTb NOBTOPUTL CBUHYMBAHWE, Kak ykadaHo B 7.2.2, ¢ MakcMMaribHelM MOMEHTOM, 3aTem npu-
NOXWUTb MOMEHT CBUHYMBaHUA, Ha 10 % MeHblUe MOMEHTa Ha npefene TeKy4ecTu, PasBUHTUTb COeAUHEHNE, OYUCTUTL
1 U3MepUTb CoeAnHeHne. PesynikTraThbl 3MepeHUii yKkasbiBaroT B MepeyHe faHHbIX N0 reoMeTpu4eckum napamerpam o6-
pasua (dpopma C.3), kKak ykasaHo B 7.2.

115



MOCT P UCO 13679—2016

H.3.12 3abuBka HanpaBnsowen Tpyobl

Hanpasnsitowme Tpy6bl MoryT 6bITb YCTaHOBMEHHI B 3apaHee NpobypeHHble CKBaXKMHBLI WU B CKBaXWHbI, Npoby-
peHHble B MArKOM rpyHTe rufpaBnuieckum cnocobom unu 3abutbie B Hero. CoeMHeHUA HanpaBnslowWwmx Tpy6, ycTaHoB-
TNeHHbIX B 3apaHee NpobypeHHble CKBaXKWHbI UMK B CKBaXKWHLI, NPOBypeHHbIe MMApaBnUYeckuM cnocoboM, OTHOCATCS K
kareropuun CAL | HacTosLwero ctaHgapTa.

CoeauHeHus B 3abuBaeMbix HanpaensAloLWwmx Tpybax ncnbiTeiBaloT Npu 3abusBke bonblune yaapHble Harpysku. Pa-
6oune xapaKTepucTUKN TakUX COEAMHEHWIA He [OIKHbI YXyALaThea Mof Bo3fedcTBUeM yaapos. [Ana noaTeepxaeHUN
NPOYHOCTU COEAUHEHWUI PEKOMEHAYETCA CNeAYIOLLUA MOPSAAOK UX UCTIbITAHMS:

a) 3aKpenuTb TEH304aT4YMKN 1 aKkcenepoMeTpbl Ha HUNNENbLHOM U pacTpybHOM aneMeHTax;

b) BBINONMHUTE CBUHUYUBaAHNE COEIUHEHUS U MPOBECTU UCTIbITAHUE MOA BHYTPEHHUM rMAPOCTaTUYMECKUM aBNEHNEM;

C) MUTUpoBaTb 3abuBKy, HaHecs no coefuHeHuto 2000 yaapoB co ckopocTeio 50 yaapoB B MUHYTY;

d) 0OCMOTPETL CoeAMHEHNE Ha OTCYTCTBUE MOBPEXAEHUN;

€) NOBTOpUTL MMAPOCTAaTUYECKOe UCTIbITAHNE;

f) pa3BUHTUTL coeUHEHUE U NPOBEPUTL €0 KOMMNOHEHTLI BU3YarbHO M 06MepoM,;

g) Ha Bcex aTanax UcnblTaHWsl perucTpupoBaThb NokasaHUsl TEH30[4,aT4YMKOB M akcerepoMeTpoB; NPOBECTU aHanus Ha
ypeaMepHble nractTuyeckue gedopmanyumn u T.n.

H.3.13 CoepuHeHus Tpybonposogos

PaccmaTtpuBaeMble coeiMHEHNA paccHUTaHbl Ha NPUMEHEHWE BHYTPU CKBaXKUH, OfHAKO Takue unu nofobHele coe-
AVWHEHUS MOTYT NPUMEHSATLCA U B Tpy6onpoBoaax. YCTaHOBIIEHO HECKONBKO PeXMMOB cOOpKU coefiuHeHuii B TpyGonposo-
Jax, BKIoYasi peXxuMbl yKnagkn Tpy6 «S-yknagkar, «J-yknagkay, «J-ycTaHOBKa», LMKIMYECKOE HarpyxeHue AaBneHnemM
W pa3HOCTLIO TeMNnepartyp, U3rnb U LUMKNUYECKoe Harpy)XeHUe B MEXOMOpPHLIX MNponeTax, pacnpocTpaHeHne TypOyneHT-
HOCTW U BOMTHOBOM Harpy3ku Npu MOHTaxe.

PekoMeHayeTca cneaylowuili NOpSAoK aTTeCTaLMOHHLIX UCNbITAHUIA COeAMHEHNIA TPY6ONpOBOAOB:

a) BBINOSTHUTL NATb LMKIMOB CBUHYUBAHUSA-Pa3BUHYMBAHNS,

b) BEINOMHWUTE CBUHYMBaHWE COEAUHEHUA C NPUNOXEHUEM MUHUMATIBHOIO MOMEHTA;

C) NPOBECTU UCMbITAaHWE NOA BHYTPEHHWUM MMAPOCTaTUMECKUM AaBIEHNEM;

d) Ana umuTaummn npoknagku Tpy6onposoga NpoBecTU UCMNbITaHNE Ha U3rMb 4O AOCTUXEHMUS HANPAXEeHUSA Ha BepX-
Heif noBepxHoCcTU Tena Tpybkl, paBHoro 80 % npegena TekydecTu, 3aTeM UCMbITaTb Ha M3rMb B 06paTHYHO CTOPOHY A0
LOCTWKEHVA HaNPSXKEeHUs1 Ha HUXXKHen NoBepxHOCTU Tena Tpy6hl, paBHoro 80 % npepaena TekyyYecTy;

€) NPoBEeCTN MMAPOCTaTUMECKOE UCTIbITaHUE C JOCTUKEHUEM TaHreHUMarbHbIX HanpshkeHuid, pasHblix 90 % npeena
TeKy4ecTu;

f) npoBecTU UcNbITaHe BHYTPEHHUM AAABNEHMEM rasa ¢ AOCTUKEHUEM TaHreHUUanbHbIX HanpsxxeHu, paBHbiX 80 %
npefaena Teky4ecTu, Npu oceBol doukcauum TpyObl M NoaAEpXaHUU BHYTPEHHEro aaBneHusa. Temneparypa uukna ot 4 °C
40 90 °C. BbInonHWUTb 10 Takux LMKIOB;

g) NPOBECTU UCMbITaHNE BHYTPEHHUM AaBMNEHWEM ra3a ¢ [OCTUXEHWEeM TaHreHUWanbHbIX HanpsKeHUW, paBHbIX
80 % oT npepena Teky4Yectu, 6e3 oceBoi dhukcaumm TpyOel, HO NPU NOAAEPXKaAHNW BHYTPEHHEro aaeneHus. TemnepaTypa
uukna ot 4 °C go 90 °C. BbinonHuTb 10 Takux LMKIOB;

h) uMuTUpOoBaTL BMGpaLmio OT TypOYNeHTHOCTU UMK YCTanoCcTHLIe Harpy3skn, AN Y4ero nofBeprHyTb coefuHEHUe
10000 unknam narmba ¢ MHTepBanoM HanpsiKeHUid, COOTBETCTBYHOLUM OXUAAEMOMY NpU SKCNyaTaLum.

H.3.14 NopsAumne ckBaXMHbI

WenbiTaHne coefMHEHNA ANS CKBaXWH ¢ TeMnepaTypoit ceeile 180 °C He paccMaTpuBaeTcs B HAaCTOSLLEM CTaH-
fapTe. Ana Takux coefuHeHnin MoryT noTpebosaTbecs AONOMHUTENBHBIE UCMIBITAHUS.

H.3.15 Kucnble ckBaXuHbl

McnbiTaHne coefuHeHNA AN KUCTbIX CKBaXMWH C BLICOKOW KOHLEHTpaLuei cepoBoaopoaa He paccmaTpuBaetcs B
HacTosLeM cTaHfapTe. Ans Takux coefuHEeHUA MOryT notpeboBaTbes [OMNONHUTENbHBIE UCTIBITAHWUSA, €CNKN CyLecTBYeT
OMacHOCTb OXPYMYUBAHUS MaTepuana coefuHeHuNs.
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lMpunoxexue |
(cnpaBouHoe)

O60cHOBaHMe npoueayp UCNbLITaAHUI

1.1 NMpeanockINKKu (CM. BBEAEHUE)

B HacTosALWeM cTaHfapTe oTpaXeHa YacTb Mep, MPUHUMaeMbIX AnA o6ecnedyeHuns paboTocnocobHOCTU U HaAEXHO-
CTW coefnHeHni 06cafHbIX N HAaCOCHO-KOMMPECCOPHLIX TPY6 AN HedpTAHOM W ra3oBoli NpomblNeHHocTU. OH paspabo-
TaH Ha 6a3e pekoMeH0BaHHON METOAMNKU [5] M METOAUK UCNBITAHUNA, NPEANOXEHHBIX OTAENbHBIMU PUpMamu ¢ yHacTuem
BeAYLMX 3aKa34MKOB, M3rOTOBUTENEN U KOHCYNBTAHTOB MO UCNbITaHWUAM. HacToAwmii ctaHgapT o6obLwaeT MHOroneTHuUiA
MWPOBOI ONbIT UCNBITAHUA U aTTecTaumn coeAuHeHuin Tpy6.

Banuaaumsi ucnbitaTenbHeIX U NpefenibHbIX Harpy3ok AN COefUHEHNA UMEET pellaloLLiee 3Ha4eHUe NpU NpoeKTu-
poBaHuUn o6cafiHbIX U HAaCOCHO-KOMMNPeccopHbIX TPy6. Harpysku Ha o6cagHble N HAaCOCHO-KOMNPECCOpPHbIE TPYObI BKIO-
4aloT BHYTpeHHee flaBneHne, BHELLHee JaBleHne, 0ceBoe pacTsKeHne, 0CeBoe CxXaThe, U3rnb, kpyveHue, nonepeyHsie
CUINbl U U3MEHEHUA TeMnepaTypbl. BennunHa u koMbUHaUUA STUX Harpy3oK NPMBOASAT K pasfnnHbIM Bugam paspyLueHus
Tena Tpy6 n nx coeuHeHnn. XOTA METOAMUKa UCTIbITAaHUA Tena TpyS 1 NpeaenbHble Harpy3ku AN HAX B LEMOM XOPOLLIO
npopaboTaHbl, 3TOro HeMb3A YTBEPXAaTb 0 coeANHeHUsX Tpy6. Buabl paspyLleHns n npegenbHble Harpysku coefiMHeHui
OTSIMYALOTCA OT BUJ 0B paspyLleHus Tena Tpyo, a npefenbHble Harpysku Ana HAX 4acTo HUXe, 4eM AnA Tena Tpy6, B cBA3K
€ YyeM TpebyioT SKCrepMMeHTanbHOM NpoBepku. MNpaBunbHbIN NPoeKT o6ecneyYnBaeT COOTBETCTBUE UCTIbLITAHUIA, Npeaenb-
HbIX Harpysok Afsi COeUHEHW, caMUX COoefiUHEHMIA TPyO peanbHbIM YCNOBUAM CKBAXWUHbI U TEM CaMblM JOCTUXEHME
TpebyeMoli AOCTOBEPHOCTM.

Banuaaums ucnbitatenbHeIX U NpefAenbHbIX Harpy3ok TpebyeT npoBeaeHUA UCNbITaHUIA NPU NPeAENbHLIX 3HAYEHU-
sX pabounx napameTpoB. UcnbiTaHue Npy NpeAernbHBIX 3HaYeHNAX pabounx napaMeTpoB rapaHTUPYeET, YTo BCe U3fenusl,
KoTopble ByayT aKkcnnyaTupoBaTbCsA NpU 3TUX NapameTpax, 6yayT obnagatb He MeHbluel paboTocnocobHoCTbIo, YeM
u3genus, Kotopble noAsepranucb UcnbiTaHusM. Paboune napametpbl pe3bboBbIX COEANHEHUI BKNIOYAIOT NpefenbHble
OTKITOHEHUA pa3MepoB, MEXaHUYEeCKue CBOI7ICTBa, Ka4ecTBO NOBEPXHOCTU, MOMEHT CBUHYUBAHUA, TUN U KOJNTUYECTBO pe3b-
60oBoW cMasku. [NpefenbHble OTKITOHEHUS pa3sMepoB TUMOBLIX COEAUHEHNIA N3BECTHBI U PACCMaTPUBAIOTCS B HACTOSLLEM
CTaHfjapTe. B OTHOLWEHWN MeHee U3BECTHbIX COEAMHEHWIH onpeaeneHne HaumeHee GnaronpuATHBEIX KOMOMHaLMIA npe-
[enbHbIX OTKNOHEHUI TpebyeT aHanuaa KOHCTPYKLMK.

HacTosLLee NpUnoxeHne cofepX1T MHOPMaLUIo O MPOEKTHLIX AaHHBIX, HA OCHOBE KOTOPLIX paspaboTaH HacTo-
ALLMA cTaHaapT.

|.2 Pernctpauus n paccblifika pe3ynsratoB UCNbITaHUi (cM. npunoxenus D u E)

PesynbTaThl UCMbITaHUA CryXaT OGLEKTUBHLIM CBMAETENBCTBOM TOMO, YTO COEAMHEHUS BbIAEPXNBAIOT KOMBUHN-
pOBaHHbIe UCMbITaTeNbHEIe U NPpefenbHble Harpyskh. M3roToBUTeNb 4OMKEH COXPaHATL KOMWU OTYETOB NO UCRLITAaHNAM
BCE BpeMs, NoKa COeAMHEHUS NOCTaBMAKTCA Ha PbIHOK. [ns Gonee LWMPOKOro pacnpocTpaHeH!s npegHasHadyeH CBOAHbIN
OTYET, @ He MOMHBbIN OTYeT.

1.3 O6wue TpeboBaHuA K ucnbiTaHusaM (cM. 5.1 1 5.2)

[aHHble 0 paBoTocnocoBHOCTH COeANHEHNS MOMyYatoT MyTEM MPOBEAEHUS] UCTBITaHWA. YcTaHOBMNEHl 4 Knacca
UCMbITaHWIA, COOTBETCTBYHOLLMX BO3pacTatoLLeli TSXKECTU YCIOBMIA SKCnIyaTaumum, YeMy COOTBETCTBYET POCT TpeGoBaHw,
BblpaxaloLMAcsA B YBENMYEHUN YUCHA UCTIbITEIBAaeMbIX MapaMeTpoB OT NMPOCTOro LUKIUYECKOro Harpy»KeHUsl pacTsKeHH-
eM-CXaTUeM W BHYTPEHHWUM AaBlIEeHUEM A0 LMKITUYECKOrOo Harpy>eHUs! BHYTPEHHUM W BHELUHUM AaBreHUAMU, OCceBbIM
pacTsXeHWeM-cxaTueM, U3rnbom U ¢ BKIOYEHNEM TEPMOMEXAHUYECKNX LINKMOB.

Knaccbl McnbiTaHuil He BKITHOYaIOT BCe BO3MOXHbIE BapuaHThl 9KCMITyaTaLlMOoHHbIX YCIOBWIA. TaK, He yYTeHa BO3MOX-
HOCTb Hamnu4ns arpeccUBHON TEKyYel cpefbl, KOTopas MOXET okasbiBaTb BRUsSHUE Ha paboToCnoCOBHOCTb COEANHEHNS.
Ecnu coeaunHeHue BeigepxKano UCMbITaHUs, TO 3TO O3HAYaEeT, YTO OHO COOTBETCTBYET 3aaHHOMY YPOBHIO MPUMEHEHNS.
Ecnu coeanHenmne He BbIgepXano HEKOTOPLIE UMK BCe UCTILITAHUS, TO 3TO MOXET NOTpeboBaTh NepecMoTpa KOHCTPYKLMK
COEAMHEHUSA UNK NepecMoTpa UCNbITATENbHBIX UMK NpefenbHbIX Harpy3oK. B nepBoM criyyae UcnbiTaHUA HeoBxoguMo
MOBTOPUTb, @ BO BTOPOM Cry4ae HeoBX0ANMO NOBTOPSTL TOMNBKO Te UCMbITaHUS, KOTOpLle COEAUHEHWE He Bblgepxano, 4o
Tex nop noka oHo He ByAeT COOTBETCTBOBATL NEPECMOTPEHHON KOMBWMHALMU UCTIBITATENBHBIX Harpy3oK.

1.4 TpeboBaHusa Kk kanubpoBke (cM. 5.4)

Kannbposka nokasblBaeT, 4YTO UCMbITaTeNbHOe 06opyfoBaHWE COOTBETCTBYET TPeBGOBaHUAM NMPOMBILLNEHHOCTH U
YTO camo 3T0 060PYAOBaHWE HE OKa3bIBaET BIUSHWUSA Ha peaynTaT UChbITaHuiA.

1.5 UcnbiTaHua AnAa onpeaeneHus CBOMCTB Matepuanos (cM. 5.6)

MaTepuan Tpy6 nogBepratoT MexaHU4eckuM UCMbITaHUAM ANS onpeaeneHus npeaena Tekyvectu (no MCO 11960
unn MCO 13680), uTo HeoBX0AMMO ANA pacyeTa MUCMbITATENbHEIX Harpy3oK U KPUTEPUEB NMPUEMKW W SBNSETCS YacTbio
npouecca Banuaauuu coeguHeHns. ObpasLibl CoegMHEeHNIA N Myd Tl AOMKHEI MPOCNEXUBaTLCA A0 UCXOAHEIX TPY6 ¢ orpa-
HUYEeHHBIM MHTEePBanoM 3Ha4YeHWA Npegena Teky4ecTu.
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Heobxogumo yunTbiBaTh Npefensl atTecTayun COegMHEeHWs B TOM crydae, Kor4a UCMbITIBAOT BbICOKOMPOYHbIE
Tpybbl B Npegenax onpeaeneHHon rpynnel NpovHocTU. HeobxogumMo Takke y4uThiBaTb BO3MOXHOE BUSHWE @HU3OTPO-
MW MEXaHUYECKUX CBONCTB U OCTATOYHbIX HanpsxeHuit B XonogHoAedhopMUpOoBaHHbIX Tpybax U3 KOPpPO3UMOHHO-CTOMKUX
cnnasoB (NogpobHee cm. MCO 11960). McnblTaHWe Ha OCEBOE pacTAXEHWE MOXET OKa3aThCA HeJoCTaToMHbIM A1 npa-
BWNBHOM OLEHKN CBOWCTB TPYOhI.

1.6 CBMHUYMBaHUE U pa3BMHYUBaAHUE (CM. 5.7)

CeuWHUYMBaHWe, pa3BMHYMBaHWE U pe3bboBas cMas3ka, UCnosibayemas npu UCMbITaHUSAX, JOMKHEI COOTBETCTBOBATL
0bbIYHOM NpaKTUKe 3KCyaTauuy B NoneBbIX YCOBUSX.

Haxe B ToM cniydae, korga Tpybbl 1 coefHeHUs obrnafatoT SKCnnyaTauMOHHLIMU XapakTepucTMKaMmn, cooTBeT-
CTBYIOWMUMU NX HasHa4eHMo, HeoBXoaMMO NPoBEpPATEL UX CBUHYMBAEMOCTL BBUAY €€ BOonbLIOro 3Ha4eHus ANs sKcnnya-
Tauuu. CBMHYMBaHWE CoeJUHEHUS JOMKHO NMPOU3BOAUTLCS MO TEXHONOIUM, MCNONb3yeMOW B NoneBbIX yernoBusx. 1o aToi
TEXHONOMMU ANs BpalleHns oBblYHO WCMOMbL3YIOT NPUBOAHON TPYGHLIA KMkoW UNK gpyroe npucrnocobneHue. BpalleHue
MOXHO KOHTPONMpoBaTh C NOMOLLbI METOA 0B B OCHOBHOM MO KPYTALLEMY MOMEHTY. Bonee crnoxHoe skernnyaTaluMoHHoe
obopyaoBaHne No3BONAET UIMEPATL PAL, NapamMeTpPoB CBUHYMBAHUS COSAMHEHUA, HanpuMep Yiucno obopoToB, MOMEHT 1
(unn) Bpems.

.7 KoHTponb yTevyek npu BHyTpeHHEeM AaBrneHuu (cMm. 5.8 n 5.9)

Tpe6OBaHVIF| K orpaHu4eHno yTedek npu BHyTpeHHEM AaBlieHUU 0COBEHHO BaXHbI 1151 TEX COEAUHEH W, KOTOpbIe
LOMKHBbI ObITh HenpoHWUaeMbIMU ANSA XKUAKOW cpedbl UMK rasa. anIBeJJ,eHbI pasninyHble MeToAbl KOHTPONA yTedeK Ansa
COeMHEHWIA pasfMYHOro Tuna.

1.8 C60op paHHbIX M MeToAbl UcnbITaHum (cMm, 5.11)

MpaBunbHas U ajekBaTHas perucTpaLus JaHHbIX UMeeT UCKITIYUTENBHO BaXHoe sHadeHue ANna peanusayun npo-
rpamMmel atTectauun. Bes afekBaTHbIX 3anuceii HEBOSMOXHO MPeAcTaBUTL OBLEKTUBHOE CBUAETENLCTBO aTTecTauuu
coeANHEHMS.

1.9 TepmouMKnnyeckue ucnbitaHus (cMm. 5.12)

Llenb 3TUX MCMbITaHW# — UMWTUMPOBATL YCIOBUA B CKBAXKMHE W YCKOPUTL BO3MOXHOE NOSBIEHWE YTEYKU NyTeM Tep-
MMWYeCKoro LMKIMYECKOro BO3AeiCTBUA, KOrAa Ha COeAuHeHWe AelCTBYIOT Apyrue Harpysku, HanpuMep OCeBOe ycurue,
AaBreHne unu narmé.

1.10 NMoaroroBka obpasuoB (CM. pasgen 6)

KoHTponb 1 noarotoBka oGpasLoB UMEIOT OMEHb BaXXHOE 3HAYEHUE B CBA3U C TeM, YTO laHHbI METOA UCNbITaHWIA
OCHOBaH Ha oLeHKe o6pas3LoB C NpeAenbHbIMU OTKIOHEHUSIMA pa3MepoB U NpeaenbHbIMU 3HaYeHUAMU APYruX CBOWCTB,
a He Ha cny4aiiHom oTbope o6pa3suos. [pu 3ToM oueHmBaloT paboTocnocOBHOCTL COEAUHEHUIA C YYETOM pa3MepoB, Me-
XaHW4YeCcKkux CBOWCTB, MOMEHTa CBUHYMBaHWSA, BUAA U KonndecTBa pe3bboBoil cMasku. MNpepenbHble OTKNOHEHUA NPOAYK-
LN OCHOBaHbl Ha TpebyeMblx 3KCMlyaTauMOHHbBIX XapakTepUCTUKax, BO3MOXHOCTAX U CTOMMOCTU NpousBogcTea. BaxHo
Y4YUTbIBaTb, YTO Takas npoueaypa UcnbiTaHuil caMa no cebe He MOXET CIyXWTb CTAaTUCTUYECKOW OCHOBOW ANs aHanusa
pUCKOB.

1.11 NMpoueAypbl ucnbiTaHui (cMm. 5.3 1 pasgen 7)

UcnbiTaHWsiM nogBepraoT Hauxygluue kKoMGUHaLMKM NapameTpoB COefiMHEHWH NPY BO3AEACTBMN SKCMIyaTaLMoH-
HbIX U NpeaenbHbIX Harpy3oK Ans Terna Tpyobl Unu coeauHeHuUs1 (B 3aBUCUMOCTH OT TOTO, YTO MEHbLLE).
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Mpunoxexue J
(o6s3arenbHoe)

He3saBMCUMbIE MCNLITAHNSA YIINIOTHEHNN B CO@AUHEHUAX C YNSIOTHEHMEM METanA-MeTans
M YNpyrum ynnoTHEHnem

J.1 O6wme nonoxeHus

CornacHo HacTOALEMY CTaHAapTy COEAUHEHUS] C MHOTO3MIEMEHTHBIMU YNNOTHEHUAMU UCMBITLIBAIOT CO BCEMU Aeil-
CTBYIOLMMI YNNOTHEHNAMM B3 Kakux-nn6o OTBEPCTUIA MNKU KAaHABOK ANA U30NALMKU OTAENbHLIX YNNOTHEHUA. OfHaKo He-
KOTOpbIe 3aKa3dnkn MOryT NoTpeboBaTh MHAMBMAYArBHOE UCMBITaHNE YNNOTHEHWIH ANSA Nydllen OLeHKN 3h(PeKTUBHOCTH
OTAENbHBIX YNAOTHEHWI, OLEHKA BAWSIHWAS YNPYToro yrnoTHEHWUs Ha YNNOTHEHUe MeTansm-MeTann u T. N. Hactosiwee npu-

NOXEeHWe NOCBALLEHO STOMY BOMpPOCY.
Bce apyrve TpeGoBaHWUS HAcTOsILLEro cTaHAapTa NPUMEHUMBI C WUCKMIOMEHWUSIMW, YKa3aHHBIMU B HaCTOSLLEM

NPUNOXEHUN.
J.2 NpepenbHble OTKIOHEHUA pa3MepoB KONbLIEBOW KaHaBKU U YNAOTHUTENbLHOIO Konbua
J.2.1 He6onbloe 3anonHeHne KaHaBKM obecneuMBaeTc NPUMEHEHUEM crieAyloWUX NpaBun U npeaerb-
HbIX OTKNOHEeHUM

KaHaBka AnA ynnoTHUTeNbHoOro konbla (SRG) MpeaenbHble OTKIIOHEHUS
MakcumaneHblil auameTp SRG Makcumym + (6e3 orpaHnyenus)/ — 0,025 mm
MakcumanbHas wupuHa SRG Makcumym + (6e3 orpaHuyenus)/ — 0,025 mm
PasmelleHne — caMoe farnbHee oT TopLa pacTpybHoro MakcumanbHoe paccTosiHue oT Topua pacTpybHoro

3rneMeHTa aneMeHTa + (6e3 orpaHuyenuns)/ — (0,125 mm)

YNnoTHUTENBHOE KONbLO MpeaenbHblE OTKNOHEHMSI
MuHumaneHbli guametp D, MuHumym + 0,025 Mm / — (6e3 orpaHu4eHns)
MWHUManbHas WupuHa MuHumym + 0,025 mm / — (6e3 orpaHudeHust)
MuHMMansHas TonwuHa MuHumym + 0,025 mm / — (6e3 orpaHudeHust)

J.2.2 BonbLuoe 3anonHeHue no o6beMy obecneumBaeTcs UCNONL3OBAHUEM cCneayloWNX NPaBUN n npeaernb-
HbIX OTKNOHeHU I

KaHaBKka gns ynnoTHuWTenbHoro konbla (SRG) MpeaenktHble 0TKNOHEHUA
MuHuManbHbIR guameTtp SRG Munumym + 0,025 MM / — Be3 orpaHuyeHus
MuHuMansHas wupuHa SRG MuHumym + 0,025 MM / — Be3 orpaHuyeHmns
Pa3mellyeHne — bnuxaiiwee K Topuy pactpybHoro MwuHuManeHoe paccTosHue oT TopLa pacTpybHoro
arnemeHTa anemeHTa + 0,125 MM / — 6e3 orpaHuyeHus
YNnoTHUTenbHOE KOonbLOo MpeaenbHble OTKNOHEHUA

MakcumaneHblin guameTp D, Makcumym + (6e3 orpaHudenus)/ — 0,025 mm
MakcvManbsHas WupuHa Makcumym + (6e3 orpaHnyenusi)/ — 0,025 mm
MaKkcManbHbIi TonwuHa Makcumym + (6e3 orpaHudenus)/ — 0,025 mm

J.3 Mpoueaypa ucnbiTaHi OTAENbHbLIX YNNOTHEHUNA (PUCYHOK J.1)

J.3.1 dpoHTanbHOe oTBepcTUe

B coefnHeHWsX, nMetolmx ABa OTAENbHBIX YIIOTHEHUS, B aneMeHTax A n B obpa3sua coeiuHEHUA nepes OKOH-
YaTenbHbIM CBMHYMBAHUEM MPOCBEpPNUBaloT Mo oTBepcTuo. OpraHuauus, NpoBoAALLas UCTILITAHUA, AOMXHa NPOBEPUTL
NpaBuUNLHOCTE PaCMONOXEHUA OTBEPCTUIA U UX NPOXOAUMOCTL (OTCYTCTBUE CTPYXKU, 0BNOMKOB cBepfa u T. N.), a Takke
TWaTenbHOCTh yAaneHus aayceHueB Bo n3bexaHue obpasosaHuns 3agmpos.
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J.3.2 NaBneHue pe3b60BOI CMa3KK

OTBepcTusA 6 (CM. PUCYHOK J.1) UCMONb3YIOTCA 415 KOHTPONs faBreHus B pe3bboBoi cMaske BO BPeMs OKOHYa-
TeMNbHOro CBUHYMBaHMA. Ecnn Bo BpemMs cBUHYMBaHUA CTabunnanpoBaHHoe faBneHune B pe3bboBoi cMaske npesbllLaeT
3,5 MlMa, To Heobxo4MO BHOBb MPUMOXUTL JaBleHne nepes Hadanom Harpesa. PerncTpupytoT AaBneHune B pe3sboBoit
CMaske BO BpeMs HarpeBa W nocnegytoLlero oxnaxaeHus. Ecnv gasneHve B KOHLe Harpesa U OXNaxgeHus NpeBblLIaeT
3,5 MlMa, To cnegyeT 3aperncTpupoBaTb M3MePEeHHOEe JaBneHne U BHOBb NPUIOXUTL €ro B Hayarne 1 B KOHLe BCeX nocre-
JYOLMX UcnblTaHWii gaHHoro obpasya coeguHeHus.

J.4 UcnbiTaHua Ha CBUHYUBaHUE-pa3BUHYMBaAHUE

MenblTaHua NpoBoAAT, Kak onucaHo B 7.2.

[ns kaxzoro cBMHYMBaHMSA HEOOXOAMMO UCMONB30BaTE HOBOE YMIOTHUTENBHOE KonbLo. Bo BpemMsa cBUHYMBaHWA-
pa3sBUHYMBAHUA pa3mepbl YNIOTHUTENBHOIMO KofbLa [OMKHLI COOTBETCTBOBAaTb MakcUMansHOMy oB6beMHOMY 3anonHe-
HUto. MpK CBUHYMBaHUW Nepes UCNBITaHUAMU pasMmep YNOTHUTENLHOO KonbLa AoMKeH cooTBETCTBOBaTL J.5.1.

J.5 Martpuua ncnbitaHmit

J.5.1 MaTtpuua ncnbiTaHui (CM. pucyHok J.2)
MaTtpuua nenelTaHnii NokaszaHa Ha pucyHke J.2.

M pnMeHdyaHune — PVIOyHOK J.2 TouHo MOBTOPAET PUCYHOK 1, 3@ UCKITHOMEHNEM TOrO, YTO B KonbLUeBYH KaHaBKy
YCTaQHOBJ1EHO YNNTOTHUTENbHOE KONbUO U YNITOTHEHNE MeTan1-MeTann UcnbitblBakoT 40 UCMbITAHNA YNPYroro ynioTHEHUA.

J.5.2 TpeboBaHMA K UCMbITaHUAM

Mpoueaypa ucnelTaHuWiA:

a) YyNnoTHeHWe MeTann-MeTann v ynpyroe ynnoTHEHWE WCMbITHIBAIOT HE3aBUCMMO APYr OT Apyra Ha yCTOWYM-
BOCTb K BHYTPEHHEMY [JaBMeHUI0 1 COBMECTHO Ha YCTOWYMBOCTL K BHELLHEMY 4aBMEHUI0, KaK YCTaHOBMNEHO B HacTosILLEM
cTaHpapTe;

b) ecnu nosBunace yTeuka Yepes ynnoTHUTENBHOE KOMbLO, He0BXo4UMO NPOBECTU UCMbITaHWE ANs onpeferneHunsi
YPOBHSA YCTOWUMBOCTM K AABMIEHWIO STOMO YNPYroro YNioTHEHUS, OTOT YpOBEHb MOXET OTNUYATLCS OT YPOBHS YCTOWUMBO-
CTV K A@BMEHUIO YNOTHEHWSA MeTann-MeTansm,

C) Ha pucyHKe J.3 npuBefeHa ansrepHaTWBHas NocnefoBarefibHOCTb UCNbITaHWi. MOXKHO Takke NPoBOAMTE UCTbI-
TaHus cepun C nocre OKOHYaHUsS BCEX UCTILITaHW cepuii A n B.

J.5.3 MpoBeaeHue UcnbiTanuit cepun A

J.5.3.1 Bblaepku npoAomKUTENbLHOCTLIO 60 MUH

Bo Bpemsi nepeoro U nocnefHero UCMbLITaHWA Nof, AaBneHWEM B KaxaoM ksagpaHTe VME Heobxoguma BeigepxKa
npoAoIPKUTENBLHOCTLI0 60 MUH. TouKaMK BbIAEPXKKM 06LIMHO ABNAOTCA TOYKK 2, 6, 11 1 13 Ha pucyHkax 13 n 14.

MockomnbKy ynrnoTHEHUe MeTann-MeTarnsl U ynpyroe yrnnoTHEHUe UCNbITLHIBAKT OTAENBHO B kBagpaHTax | u |l atn
TOYKM OTHOCSTCS K UCMbITAHUAM KaK YMNOTHEHWUA MeTar-MeTansl, Tak U YNpyroro ynnoTHEHNS.

J.5.3.2 BHellHee gaBneHue

UcnblTaHua cepuun A B kBagpaHdTax Il u IV npoBoaAT B KaMepe BHELWHEro AaBneHnsa NP 3arnyLeHHbIX 0TBEPCTUSAX
6 cornacHo pucyHKy J.1. UcnbiTaHusi BHELLIHUM laBrieHMEM MPOBOAAT C BOAOW.

J.5.4 NMpoBepeHue ucnbiTaHuii cepuu B

Bo Bpemsi nepBoro UcnbiTaHWS NPOTUB YACOBOW CTPENKM W NOCNEAHEro UCMbLITAHNA NPOTUB YacoBOW CTPenku B
kBagpaHTax | u Il HeobxoaMma BbigepXKKa NPOAOIMKUTENLHOCTEI0 60 MUH. TovKamMu BbIAEPKKA OBLIMHO ABMAAIOTCA TOYKU
2 1 6 (2B 1 6B npu Hanuuun usrnba), Kak nokasaHo Ha pucyHkax 15, 16 n 17. lMockonbKy YNNoTHeHWe MeTann-MeTann u
ynpyroe yrnrnoTHEHUe UCMbITLIBAIOT OTAENBHO, STU TOHKM OTHOCATCA K UCNBITAHWAM Kak YNNOTHeHNS MeTann-metann, Tak
W yNpyroro ynnoTHeHMs.

J.5.5 NpoBepgeHune ucnbitanuii cepun C

Mpen 3akniovaercs B NpoBeAeHMU BblgepXkn 60 MUH B KINOYEBLIX TOYKAX UCNbITaHWA cepun C (TepMUYecKumm
yuknamm). O6bIMHO 3TO NOCNEAHAA TOYKa BbIAEPKKM NOA AABNEeHUeM 1 NPU NOBLILLEHHOW TemnepaType ropsvnx LUKos n
nocneaHss TodKa BblAepXKKU Nog AaBlieHWeM U NMpU KOMHATHOW TeMnepaType XONOAHbIX LUKNOB.
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1 — rubkoe ynjoTHeHWe; 2 — XOMyTbl; 3 — Tpyb6ka; 4 — repmeTusupywowuii martepuan; 5 — HebonblOW 3a30p Ana obecneyeHus
BbICOKOI YYBCTBMTENBHOCTU K yTeuykaMm rasa; 6 — OTBepCTVA A5 UCMbITAHWSA BHYTPEHHEro ymnjoTHEHWs, pacnosloXEeHHOro B KOMbLEBOW
KaHaBKke Ha pe3bbe pacTpy6HOro aneMeHTa WAM HanpoTUB MOCNeAHUX BUTKOB pe3bbbl HUNNENbHOIO 3neMeHTa

MpumeuyaHune — OTBEPCTUSI CBEPNAT, HAPE3AOT B HUX Pe3bly M yAansioT 3ayceHubl nepej OKOHYaTe lbHbIM
CBMHUMBAHWEM COefUHeHWsl. B oTBepCTUA ycTaHaBAMBAIOT LWITYLEPbl C UCNO/b30BaHWEM repMeTusMpylolero Mmatepua-
na, Hanpumep ToponsacTa, 04HAaKo NPUMEHeHe repMeTU3NPYIoLLEro MaTepmana ¢ HeKOTOPbIMK TUNaMuK LWITYLEPOB He
fonyckaeTcsi.

PucyHok J.1 — YCcTpoiAicTBO A/1S1 BbIAB/IEHNS yTeuek Noj AeliCTBUEM BHYTPEHHETO AaBfEeHUS C OTBEPCTUAMMU
ANA UCNbITAHUS YNPYroro yna0THEHUS
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O6pasel 8a
L-H

PFBS

MU &)
722
H/L

MBG ()
723

FMU (B
7.25

H/L

Harpes
732

TGiw B

734

Men. HT[.B%
Ppo+ lgo
758
P8

alns ypoHsi CAL |11 o6pa3subl 7 1 8 He UCMOSb3YHOT.

b OTHOCcuTCA ToNbKO K CAL I1, CAL 111 n CAL IV. YcnoBus CBUHYMBaHUSA-paA3BUHUMBAHNSA

onsa CAL | cm. B Tabnuuax 5 n 6.

c O6pasubl CAL || nogBepratoT UCMbITaHNSIM TOSIbKO cepun A 1 cepun B (cm. Tabnuuy 1).

d O6pa3ubl CAL | He noggepraloT ucnbiTaHmsam cepum C (cMm. Tabnmuy 1).

e VcnbiTaHne RRG Ha obpasuax 2 n 3 gna CAL | He TpebytoTcsa. O6pasel, 2 UCMbITbIBAKT TOSIbKO
Ha MU. O6pasel, 3 UcnbITbIBaOT TONbKO Ha MBG.

PUCYHOK J.2 — YPOBHW NPUMEHEHWUSI COEAUHEHNI C YNPYTUM YNAOTHUTENbHLIM KOMbLOM
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MpumeyvaHune — Ha pucyHke ucrnonb3oBaHbl CNeayoLnUe CoKpaweHUs U 0603HaYeHUS:

PSBF — manas KoHycHOCTb pe3bbbl HUNNENBbHOTO anemMeHTa M Gonblan KOHYCHOCTL pe3bbbl pacTpybHoro ane-
MeHTa

PFBS — Gonblias KOHYCHOCTb pe3bbbl HUNNENLHOTO 3MEMEHTa U Manas KOHYCHOCTb pe3bbbl pacTpyBHOro sne-
MeHTa

NOM-NOM — HoMuHanbHasa KOHYCHOCTb pe3bbbl HUMMNENLHOrO arieMeHTa U HOMUHaNBHAsA KOHYCHOCTL peabbbl pacTpy6-
HOro anemMeHTa

H-L — BbICOKWIA HaTAr No peabbe — HWU3KWA HATAr MO YNIIOTHEHNHO
L-L — HU3Kuit HaTar no peabbe — HU3KUIA HATAr Mo YNIOTHEHUIO
H-H — BbICOKWIA HaTAr No peabbe — BLICOKWIA HATAM N0 YNNOTHEHUIO
L-H — HU3Kunii HaTAr no peabbe — BLICOKUIA HATAr MO YNNOTHEHUIO
MU — cBUHYMBaHUE

MBG — ucnblTaHWe Ha 3aegaHune nNpu CBMHYMBaHUW-pa3BUHYMBAHNUM

RRG — «KpyroBoe» ucneiTaHue Ha 3aegaHune npy CBUHYMBAHWUMU-Pa3BUHYMBAHNM
FMU — okoH4aTenbHoe cBUHYMBaHWE

(A) — aneMeHT coeguHeHusa A
(B) — aneMeHT coeauHeHuns B
H/L — GonblUoe KONMMYeCTBO CMa3KW U HUSKWIA KPYTALLUA MOMEHT
H/H — Gonbluoe KONU4ECTBO CMa3k1 M BLICOKUIA KPYTALLMIA MOMEHT
L/H — manoe konm4ecTBO CMasKku U BLICOKWIA KpYTALYMIA MOMEHT
T/C p/p, — pacTsixeHne, cxartve, BHyTpeHHee JaBneHne 1 BHelLHee AaBrieHne
TIC p/wB — pacTaxeHue, cxartne, BHyTpeHHee faBneHne u usrub
Pin + T A0 F — BbICOKOE BHYTPEHHee AaBleHne ¢ pacTsKEHWEM, BO3pacTaloWUM A0 paspyLIeHns
C + p, 00 F— cxaTue ¢ BHELLHUM [ aBrieHMeM, BO3pacTaloWmM A0 pa3pyLleHus
T o F — pacTsxeHWe A0 paspyLleHus
Po *+ C A0 F— BHelWHee AaBreHne co ckaTeM, BO3pacTaloWym A0 paspyLUeHUs
T + p;A0 F — pacTaxeH1e ¢ BHYTPEHHUM JaBleHneM, BO3pacTaloWwM 40 paspyLUeHus
p;+ Cno F— BHYTpeHHee JaBMeHe co cxaTueMm, Bo3pacTalolmnmM A0 pa3spyLUeHUs
P, A0 F — BHelUHee AaBneHue, BospacTalollee A0 pa3pyLUeHUs

Pi + T po F— Huakoe BHYTPEeHHee JaBlieHne C pacTaXeHueMm, Bo3pacTtatoliumM 40 paspyLUeHus

PucyHok J.2, nuct 2
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3
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2
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é QlujQiv
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2 \
3
2
o
Cxatue PacTspkeHue
OceBas Harpy3ka

1 — BapnaHTL MI3MEHEHUA HAarpy3oK; 2 — * = OfHa BLIAEPXKA NPOAOIKUTENLHOCTLIO 60 MUH B KaXAO0M KBagpaHTe

BapuaHTbl 6 U 7 OTHOCATCS TONbKO K cepuu C (TepMUUEcKUe LIMKMbI) U Ha PUCYHKe He NokasaHb!

PucyHok J.3 — AnbrepHaTvBHas NOCNEA0BATENbHOCTD UCTIbITAHWI COEAUHEHNA C YNNOTHEHNEM
merann-mMetann (MTM) u ynpyrum ynnotHeHuem (RS)
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O6pasubi 21 4 O6pasubi 11 3 O6pasubl 517
CepumAncC CepunBuC Cepua A

YnnotHeHne BapuaHT Cepus YnnotHeHne BapuaHnTt Cepus YnnotHeHne BapuaHTt Cepus
MTM 1,2 MTM 1,2,5 B MTM 1,2
Cucrema 34 A MTM 6 Cucrema 3,4
MTM 5 RS 7 ¢ MTM 5
MTM 6 RS 8,11,12 B RS 6 A
RS 7 ¢ Cucrema 9,10
RS 8 RS 11,12
Cucrema 9,10 A O6pa3upbl 6 1 8
RS 1,12 Cepusi B

YnnotHeHue BapuaHT Cepus

MTM RS 81. 121 512 B
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MpunoxeHue OA

(cnpaBouHoe)

CBegeHUst 0 COOTBETCTBUU CChINTOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
HauMOHanNbHbLIM cTaHaapTam Poccuitickon ®epepauum (M AeNCTBYIOWNM
B 3TOM KayeCTBe MeXrocyJapCTBeHHbIM CTaHZapTam)

Tabnuuya JA1

0O603Ha4YeHWe CCbINOYHOro CTeneHb Ob6o3HayeHWe N HauMMeHoBaHWe COOTBETCTBYIOLEro HaUWMoHanNbLHOro,
MeXayHapo4Horo ctaHaapTa COOTBETCTBUA MeXrocyaapCTBeHHOro cTaHaapTa

NCO 3183 IDT MOCT ISO 3183—2015 «Tpy6bl cTanbHble AnA Tpy6onpoBogoB He-
hTAHOW M razoBoil NpoMbiLLNeHHocTH. ObLmne TeXHUYeCcKUe ycro-

API Spec 5L BUS»

NCO/TO 10400 MOD MOCT P 54918—2012 «Tpybbl o6cagHble, HacOCHO-KOMMNpe-
cCopHble, BypunbHele U Tpybbl Ana Tpy6onpoeoaos HedpTAHON K

AP| TR 5C3 rasoBoi NPOMbILLNEHHOCTU. DOpMynbl U pacHeT CBONCTBY

NCO 11960 MOD FOCT 31446—2012 «Tpy6bl cTanbHble, NPUMEHSAEMbIE B Ka4eCcTBe
obcafiHbIX U HACOCHO-KOMNPECCOPHLIX TPYS ANA CKBaXWUH B He-
bTAHOM 1 rasoBoi NpoMblwneHHocTU. ObLWmne TeXHUYeckne ycrno-
BUSI»

NCO 13678 IDT MOCT P UCO 13678—2015 «Tpy6kl 06cagHble, HacCoOCHO-koMNpec-
copHble, TpybonposogHbIe U aneMeHTbl BYpUNbHBLIX KONOHH, ANA
HedTAHON U ra3oBoi NPOMLILNEHHOCTU. OuUeHKa W UCNbITaHWe
pe3Lb0BLIX CMa3oK»

NCO 13680 IDT FOCT P NCO 13680—2011 «Tpybbl HeclioBHble o6cafHble, Ha-
COCHO-KOMNpeCccopHble U TpyGHble 3aroToBKW Anst MydT K3 Kop-
PO3NOHHO-CTOWKUX BLICOKONErMpOBaHHLIX CTanei u cnnasoB Ans
HedpTAHON 1 ra3oBOW NPOMBILLNEHHOCTU. TEXHUYECKNE YCNOBUA»

API Spec 5B NEQ MOCT P 51906—2015 «CoeaunHeHus pe3bboBble 06cagHbIX, HAaco-
CHO-KOMNPeCcCopHLIX TpY6, Tpy6 ana Tpybonpoeoaos n pe3bboBbie
Kanubpbl ansa HUuX. ObLme TexHuYeckue TpeboBaHUA»

NCO 10422 — *

API Bull 5C3 — *

COOTBETCTBUA CTaHAapPTOB:

* COOTBETCTBYIOLLMIA HaLMOHaNbHLIA CTaHAAPT OTCYTCTBYET. [10 ero yTBepxaeHUsi pEKOMEHAYETCA UCMNOMb3oBaTh
NepeBof Ha pyccKuii AskIK JaHHoro cTaHgapTa. MNepeBog Ha PYCCKMiA A3bIK AaHHOro cTangapTa HaxoauTea B Gepepanb-
HOM MHGPOPMaLMOHHOM hOHAE TEXHUMECKUX pernaMeHToB U CTaHAapToB.

MpumedvaHne — B HacToAwed Tabnuue ucnonb3oBaHbl Criegylowne ycrnoBHble 0603HA4YeHUS CTeneHu

- IDT — ngeHTUYHbIe cTaHaapThl;
- MOD — moguduymnpoBaHHbIe CTaHA&apPTHI;
- NEQ — He®KkBMBaneHTHLIA cTaHAapT.
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