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YACTbD I. MOPCKHUE NOJABOJIHBIE TPYBOIIPOBO/bI

1 OBIIIME ITOJIOKEHUA

1.1 OBJIACTb PACITIPOCTPAHEHMUSI

1.1.1 TpeGomanus Hacrosmell dacTu IIpaBui KiIacCHPUKAUU U IIO-
CTPOWKH MOPCKHX TIOABOAHBIX TpyOompoBomoB (mamee — IlpaBmma MIIT)
PacnpoCTpaHsIOTCsl HA TPyOONPOBOBI, IPOEKTUPYEMBIE, CTPOSIIUECS U JKC-
IUTyaTHpyeMble B IIETb(POBHIX 30HAX MOpPEH, MMOIBOIHBIE NEPEXOAbl YUACTKOB
CYXOIIyTHBIX MarucTpajbHBIX TPYOOIIPOBOIOB A0 OIIIKANIIEro OT ype3a BOABI
3allOpPHOTO YCTPOHCTBA, TPAHCIIOPTUPYIOIINE KUAKHE, Ta3000pa3HbIe U IBYX-
(a3HbBIe YITIEBOAOPOABI, @ TAKXKE IPyTHue Cpellbl, CIocOOHBIE TPAHCIOPTHPO-
BaThCs 110 TPyOOIpPOBOIAM.

[Ipu npoBeneHnu TexHmdeckoro HabmoneHus kpome [Ipasur MIIT Poccwuii-
CKHI MOPCKOIl perucTp cynoxozicrtsa (nanee — Perucrp) mcmons3yer PykoBoa-
CTBO I10 TEXHHYECKOMY HAOIIONEHMIO 33 OCTPOWKON M SKCILIyaTalueil MOpCKUX
MTOJBOAHEIX TpyOorpoBogoB (mamee — PykoomctBo MIIT) m PykoBomcTBO MmO
TEXHMYECKOMY HaOIIOAEHHIO 32 MPOMBIIIJICHHON 0€30I1acCHOCTHIO OIACHBIX MPO-
W3BOJICTBEHHBIX OOBEKTOB M MX TEXHUYECKUX YCTPOICTB, HOPMBI U IIPaBWIIA Ha-
LMOHAJIBHBIX OPraHOB TEXHUYECKOTO Haa30pa.

1.1.2 B kaX10M KOHKPETHOM CIy4ae 00beM TeXHHUYECKOTro HalmoneHus Pe-
THCTpPa OTOBAPHBACTCS CIENNALHBIM COIVIAIIEHUEM C BIIaJIeIIbIIEM TPYyOOTIpOBOAA
W/WITY OpTaHu3alie, 3aHMMaloIIeiics eTo SKCINTyaTalyeil, 1 COracoBBIBACTCS, B
ciryyae HeoOXOIMMOCTH, B HAIMOHAJIBHBIX OpraHax TEXHHYECKOTO Haa30pa.

1.1.3 TIpaBuna MIIT He pacmpocCTpaHSIOTCS Ha THOKHe NUTaHTH. [ nOKue
LIJTAHTH JOJDKHBI OTBe4aTh TpeboBanmsaM paza, 6 vactu VIII «Cucremsr u Tpy6o-
npoBosD I1paBui KiaccuuKkanny ¥ NOCTPOWKNA MOPCKHX CyJOB. B 3aBucumo-
CTH OT YCIJIOBHH NPUMEHEHMsI K THOKMM LUIAHT'aM B COCTaBE MOABOIHBIX TPyOO-
IIPOBOJIOB MOT'YT OBITH NPEIBSBICHBI IOIIOTHUTEIbHBIE TPEOOBAHMSI.

1.1.4 Tpebosanus, cogepkammecs B [Ipasmnax MIIT, oTHOCATCS K cOCTaBy
JOKYMEHTAIIMM Ha MOPCKHE ITOABOIHBIE TPYOOIIPOBOMIBI, 00BEMaM OCBUACTEIb-
CTBOBAHU, TPOYHOCTH, MaTepraaM 1 CBapKe, yCTOHYMBOCTH HA TPYHTE, 3aI[1Te
OT KOPPO3HH, ClI0c00aM yKJIaJIKi, BEJIMYMHE 3ariTyOJIeHus B JOHHBIN TPYHT B 3a-
MEp3aloIINX AKBaTOPHSX, UCIIBITAHUSAM, SKCIUTyaTallud M OLIEHKE 0e30I1acHOCTH
MOPCKHX MOABOJHBIX TPYOOIIPOBO/IOB.



1.1.5 Ipasuna MIIT npuMeHHMBI K OJHOHUTOYHBIM, MHOTOHHUTOYHBIM TPY-
OompoBoAaM U TPyOOIIPOBOIAM THIIA «TpyDa B TPyOe».

1.1.6 IIpasmma MIIT MOTryT IPUMEHATHCS K CYIIECTBYIONINM ITOIBOIHBIM
TpyOOIpoBOIaM, TOCTPOSHHBIM 0€3 TexHIIeckoro HabmroneHus Peructpa, ¢ 1e-
JHI0 TIPOBEACHHS OCBUAETEIHCTBOBAHNS TEXHUUECKOTO COCTOSHUS M OIIEHKH BO3-
MO>KHOCTH IIPUCBOCHHMS Kytacca Perucrpa.

1.1.7 Peructp MoXeT maTh coriiacie Ha IPHUMEHEHHE MaTephajioB, KOH-
CTPYKLHM, YCTPOHCTB M HM3JAEIUN HHBIX, 4eM HpenycMoTpeHbl IlpaBunamu
MIIT, npu yCcIOBHH, UTO OHH SIBISIOTCS OAMHAKOBO () (HEKTHBHBIMH IO OTHO-
meHuto K onpeneneHubM B [IpaBunax MIIT. B yka3anHbIx ciaydasx Peructpy
JOJDKHBI OBITH MPEACTABICHB! JAAHHBIC, MO3BOJSIOMINE YCTAHOBUTH COOTBET-
CTBHE 3TUX MaTepHaJOB, KOHCTPYKIIHH, YCTPOMCTB M U3IEIHUNA YCIOBHIM, 00e-
CHEYMBAIOIINM 0€30MacHOCTh TPAHCHOPTHPOBKHU CPEX MO MOABOAHBIM TPYyOO-
MPOBOJAM.

1.1.8 B ciiyuae, m3noxxernoMm B [ 1.6, Pernctp Brpase morpeboBars nposee-
HUSI CTICIIATBHBIX UCITBITAHNH, a TAK)KE COKPATHTH CPOKH MEXKTY TIEPHOJHIECCKH-
MH OCBHETEIHLCTBOBAHUSAMH WM YBEIMUUTH 00BEM 3THX OCBHICTEILCTBOBAHHH.

1.1.9 ITogBonHBIE TPYOOTIPOBOAKI, BEITOTHEHHBIE ITO APYTHM HOpMaMm, IpaBH-
JIaM WM CTaHAapTaM, MOTYT OBITh OJOOpPEHBI PerncTpoM ambTepHATHBHO WU B
norrorHenue k [Ipasmnam MIIT. B 000CHOBaHHBIX CITydasx TPyOOIIPOBOIBI JOIIK-
HBI OBITH TIPUBENEHBI B COOTBETCTBHE ¢ TpeboBaHusmu [Ipasmn MIIT B cpokw,
conacoBaHHble ¢ Peructpom.

1.1.10 IIpu mpoeKTHPOBAaHHUH, CTPOUTEIBCTBE M IKCILTyaTaIldH MOABOIHBIX
TpyOOITPOBOIOB OJKHBI OBITH YUTEHBI NIPUMEHUMBIE TPEOOBAHMS HALMOHAIb-
HBIX HaJ30PHBIX OPTaHOB.

1.2 TEPMHUHBI U OITPEJIEJIEHU ST

ATMochepHas 30Ha — 4acTh TPYOOIPOBOMIA, PACIOIOKEHHAS BBIIIC
30HBI BCILIECKA.

Benuuuna 3arnyOineHHs — pa3HOCTh MEXAY YPOBHSMH PAacIoJO-
’KEHHs BepxHeil o0pa3syronieil TpyOOoIIpoBoia U €CTECTBEHHBIM YPOBHEM TPyHTa
MOPCKOT'O JTHA.

BbricoTa 30HBI BCIIJI€CKa — BEPTUKAIBHOE PACCTOSIHUE MEXKIY BEPX-
HUM U HIDKHUM IpeenamMu KoJeOaHui 30HbI BCIUIECKA.

'nOkue TpyOBl JJis MOPCKUX HOABOJHBIX TPYyOOHmpOBO-
JO0B — MNOJUMEPHO-METAINIMYCCKUE pr6BI C KOHILIEBBIMHU COCOUHUTCIBHBIMU
(I)I/ITI/IHFaMI/I, JOIMyCKarmue 3HAYUTECIIbHBIC OTKJIOHCHUSA OT HpHMOHHHeﬁHOCTH



0e3 CyIIecTBEHHOTO POCTa M3THOHBIX HANPSDKEHHUH (KaK PaBHIIO, pacdeTHOE aB-
JIEHHUE IJIS THOKUX TPYyO MTOIDKHO COCTaBIATh He MeHee 1,6 MITa).

I'my6uHa MODpPS — paccTOSHHUE MO BEPTHKAIH, U3MEPEHHOE OT IHA MOPS
JI0 CPEHETO YPOBHS BOJBI, TUTIOC CyMMapHast BICOTa aCTPOHOMHYECKOTO U IITOP-
MOBOTO TIPHIIHBOB.

HaBneHue M30BITOYHOE — PAa3HOCTh JIBYX AOCONIOTHBIX JABICHHIN
— Hapy>XHOTO THAPOCTATHYECKOTO ¥ BHYTPEHHETO.

JAnuHa mMpOBHCANOEro ydyacTka TpybompoBoxa — anmHA
ydJacTKa TpyOOIpoBO/a, HE COMPHUKACAIOMIETOCS ¢ MOPCKUM JTHOM HIIH OTIOPHBI-
MH YCTPONCTBaMHU.

JonycTuMBle HampsKEeHHUSI — MaKCUMaJbHBIE CyMMapHBIC Harps-
XKEHUsI B TpyOOITpoBozie (TIPOAOIbHEIE, KOTBLEBBIC M TAHTCHIINATIBHBIE), Oy CTH-
MBIE€ HOPMaMH.

3arnyb6nenue TpyOompoBOoIga — pa3MeUICHHE MOABOIHOTO TPY-
60MPOBOAA HIKE ECTECTBEHHOTO YPOBHSI TPYHTa MOPCKOTO JHA.

30Ha BcmiecKa — y4acTOK TpyOOIPOBOMHON CHCTEMBI, IEPHOANIEC-
KU OMBIBa€MbIi BOAOW B pE3yJbTaTe ACHCTBUS BOJH, TEUEHUN U U3MEHEHUU
YPOBHS BOJBI.

NcnsiTaTenbHOE AaBJEHHNE —HOPMUPOBAHHOE IAaBICHUE, IPH KOTO-
POM TIPOU3BOAUTCS NCTIBITAaHHUE TPYOOIIPOBOAA MEPE] CIadeii €0 B SKCINTyaTaLHIo.

NcnsiTaHWEe HAa TEPMETHYHOCTH — THAPABINICCKOE HCIIBITAHNE
JaBIICHUEM, YCTaHABIIMBAIOIIEE OTCYTCTBUE YTEUKN TPAHCIIOPTHPYEMOH CPEIIBI.

NcnsiTaHWEe Ha MPOYHOCTH — FHAPABINIECCKOE UCTIBITAHHUE JABIIC-
HHUEM, yCTaHaBIMBAIOIIEe KOHCTPYKTHBHYIO IIPOYHOCTH TPyOOIPOBOIA.

JlenoBoe oOpa3oBaHHME — IUIABAIONIECE HA TOBEPXHOCTH aKBAaTOPHH
TBEpAOE TEN0, 00Pa30BaHHOE M3 MOPCKOTO MM IPECHOBOIHOTO JIbIA M 00J1a1at0-
iee IeIOCTHOCTRIO (HarpuMep, CTaMyXa, TOpoc, aiicoepr u T. 1.).

Kunp nemoBoro o0pa3oBaHMUS — MOABOTHAS YacTh JIEOBOTO 00-
pa3oBaHuI.

MuHUManbHBIU OPEAENT TEKYU€ECTHU —MUHUMAIBHBIN IIPEET TE-
KydecCTH, yKa3aHHBIN B cepTH(UKATE KaueCTBa MPEANPHATHS (M3TOTOBUTEINS) HITH
CTaHAApTE, MO0 KOTOPHIM MOCTABISIFOTCS CTAIbHBIE TPYObI WM n3aenus. B pacue-
TaxX IPUHAMAETCS yCIOBHUE, YTO TPH MAUHIMAIBHOM IIPEAEIE TEKyUECTH OCTaTOU-
Hoe yuinHeHue He npessimaet 0,2 %.

HomuuanpHB# nuaMeTp TpyOB — HapyKXHBIH TUaMeTp TPyOBI,
YKa3aHHBIN B CTAaHAAPTE, IO KOTOPOMY ITOCTABIISIOTCS TPYOBI.

HoMuHanpHas TONIMHUHA CTEHKH — TONIIHMHA CTEHKH TPYOBI, yKa-
3aHHasA B CTAHJApTE, 10 KOTOPOMY HOCTABIISIFOTCS TPYOBI.



OTpunmartensHass NiIaBydYecTh TpybompoBoOxa — cuia, Ha-
MpaBJICHHAS BHN3 U paBHAsl BECY KOHCTPYKIMH TPpyOOIIPOBO/Ia HA BO3AYXE 3a BBI-
YETOM BECa BOJIBI, BRITECHEHHOM MTOTPYKEHHBIM 00EMOM TPYOOTIPOBOAA.

HonBoaub#t TpyOONMpPOBOX — YacTh TPYOOIPOBOXHONW TPAHCIIOPT-
HON CHCTEMBI, PacIoNOKEHHAss HIKE YPOBHS BOZBI, BKIIIOUAIONIasi COOCTBEHHO
TpyOOIIPOBO, YCTPOWCTBA MEKTPOXUMHUCCKON 3aIIUTHI M IPyTHe TEXHUUECKHUC
yCTpoiicTBa, 00€CIIEUNBAIONIIE TPAHCIIOPTUPOBAHNE CPEJl TIPH 3aJaHHOM TEXHO-
JIOTHYIECKOM PEKHME.

IMocTpoiixa TpyOoOmpOBOga —KOMIUIEKC TEXHOIOTHIECKHX MPOIIECCOB
TI0 M3TOTOBJICHHUIO, YKIIA/IKE U 3aNTyOJICHHIO, €CITH IMEETCSI, MOPCKOTO TPyOOIpOBO/IA.

Pabouee maBmenume — Hambompliee W30BITOYHOE BHYTPEHHEE IaBIIe-
HHE TPAaHCIIOPTUPYEMOI Cpeabl, IPH KOTOPOM 00ECTICUNBACTCS 3aaHHBIH PEXUM
JKCIITyaTalluy TpyOorpoBoza.

CTuHTEp — yCTPOWCTBO, yCTAHABIMBAEMOE Ha TPYOOYKJIaZOUYHOM CyIHE
wim Oap)Xe W TpenHa3HadYeHHOe A oOecriedeHns 0e30MmacHON KPUBU3HBI TPY-
60TIpOBO/IA M YMEHBIIECHHUS €r0 N3TNOHBIX HANPSDKEHUH B IPOIECCE YKITAIKH.

CTOsK — BEepTHKANbHAs 9aCTh MOABOIHOW TPYOOIPOBOAHON CHCTEMBI, 3a-
KpeIUICHHAsT Ha OIMOPHOM OJIoKe (OTTOPHOM OCHOBAaHHMH) MOPCKOW CTallMOHAPHON
TTaTOPMEL.

TpancmopTuUpyeMBI€ CpEIBl — XUOKAE, ra3000pa3HbIe U MByX(haz-
HBIE YIIIEBOJIOPOIIBI, & TAKXKE APYTUE CPEABI, CTIOCOOHBIE TPAHCTIOPTHPOBATHCS IO
TpyOOIpoBOIaM.

TpyOo3arnyOuTenu — MalIMHBI, IPeTHA3HAYCHHBIC TSI 3arTyOICHUS
YAOKEHHBIX TIOBEPX MOPCKOTO JHA TPyOOIPOBOJOB B TPYHT HIIM AJISI IPEBapH-
TENBHOU pa3pabOTKH TPaHIICH.

Tpyboykmagduk (TpyOboyKIago4HOE CYIHO ) — CHCIHAIA3H-
POBaHHOE CYIHO, IPETHA3HAYCHHOE T YKIIaIKH ITOABOIHOTO TPYOOIPOBOIA.

Yknanka Tpy6ompoBoJa MPOTAaCKHBAHUEM MO JHY —TeX-
HOJIOTHUECKHUH MPOIIECC, COCTOAMINI U3 MPEIBAPUTENEHOTO MOHTaXa TPpyOompo-
BOZIa HA CTPOMUTEIFHO-MOHTaKHOH IIJIOIIA/IKE HA MONHYIO JUTHHY WMJIH C TIOCIIE0-
BaTeJIbHBIM HapalliBaHNEM HUTKH TPYOOIPOBOAA C IPOTACKUBAHUEM TI0 MOPCKO-
MY JHY C ITOMOIIBIO Pa3INYHBIX TSATOBBIX YCTPOWCTB U 000PYIOBAHHS.

Ykmangka TpybompoBoma ¢ mpuMeHeHHUeM Oapabana —
yKJIaaiKa TpyOoIIpoBosia ¢ TpyOOyKIaJOYHOTO Cy[HA C MPEABAPUTEIHLHON HAMOT-
KO ero Ha CIIeIMabHbIN OapadaH.

Yknanka TpybompoBOZa C MPHUMEHEHHEM HAaKIOHHOTO
Oy peHU s — codeTaHue IPOLECCOB HAKIIOHHOTO OypeHNs N YKITaIKH TOIBOIHO-
TO TpyOOTIIpOBOAA.
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Yxnanka tpybonpoBoxa J-MeTOIOM — yKIagka TpyOornpoBoza
CBOOOIHBIM TOTPYXEHHEM Ha JTHO MOpS ¢ NIPUMEHEHHEM HAKJIOHHOM WM Bep-
THUKaJbHOHM pammibl mpu ryonHax 6omee 300 M, cocTosImas U3 AByX 3TAloOB: Ha
TIEPBOM 3Tare TPyOOIPOBOA OITyCKAETCs BEPTHKAIBHO (MM MOYTH BEPTUKAIBHO)
¢ TpyOOYyKIIaIOYHOTO CyAHA METOOM HapaIlMBaHUS 10 MOMEHTa KacaHHs MOp-
CKOTO J{Ha; Ha BTOPOM 3Tale MPOUCXOOUT M3rub TpyOorpoBosa, B mporecce Ko-
TOPOTO TI0 Mepe ABMXEHHS TPYOOYKJIaJOTHOTO CyIHA TPYOOIPOBOA JIOXKUTCS Ha
JTHO MOpSI.

Yknmangka TpybompoBoma S-MeTOXZOM — yKIagkKa TpyOOIpoBo-
Ja cBOOOIHBIM IOTPY’KEHHEM Ha JHO MOps, IIPU 3TOM Y4acTOK TpyOompoBona,
HaXOIIIUICd MEXIy TOYKOM KacaHWs JHA M CTHHIEPOM, NPHHUMAET (GopMmy
S-00pa3HOit KPUBOA.

Vraxensmomee (0angacTHOE) TOKPBITHE — MOKPHITHE, HAHO-
CHMO€ Ha TpyOOIIPOBOJ C LENbIO MPUIAHUS €My OTPULATEILHON IUIABY4YECTH U
3aIIUTH OT MEXAHUYECKUX TTOBPEKICHHUH.

DK3apanusa — BCIIaXMBaHHWE JOHHOTO TPYHTA KHISIMH JIEJOBBIX 00pa-
30BaHHM.

1.3 KTACCUOPUKALIUA

1.3.1 [IpucBanBaemsblil Perrctpom monBogHOMY TpyOOIIPOBOIY KIIACC COCTO-
UT U3 OCHOBHOTO CHMBOJIA, IOTIOJHUTEIBHBIX 3HAKOB M CIIOBECHBIX XapaKTepHUC-
THK, OTIPEIEISIONINX €r0 Ha3HaYE€HHE ¥ KOHCTPYKIIHIO.

1.3.2 OcHOBHO# CHMBOJ KJacca, IpUCBaMBaeMbId PermctpoM moaBomHOMY
Tpy6OHpPOBO/Y, COCTOUT U3 CleAyIOmUX 3HakoB: SP@®, SP % uu SP X .

B 3aBucuMocTy 0T TOTO, MO/ HAOMIOICHHEM KaKOTO HaJ30PHOTO OpraHa ImocT-
POEH MOABOIHBIN TPYOOIIPOBOA, OCHOBHOM CHMBOJ KJIacca yCTaHABINBACTCS ClIe-
QYIOIM 00pa3oM:

.1 onBOIHEIM TPYOOITIPOBOAAM, TOCTPOSHHBIM I10 ITPABHIIAM H ITOA TEXHUIECKUM
HaGmoienreM PerucTpa, MpUCBanBAETCS KIACC C OCHOBHBIM CUMBOJIOM SP ®;

.2 TIOABOAHBIM TPYOONpPOBOJAM, MOCTPOCHHBIM IO MpaBWJIaM M IOJ Ha-
ONMOCHIEM TPHU3HAHHOTO PermcTpom KilaccH(pHKAIIMOHHOTO O0IIecTBa WIIH
HAI[MOHAJIbHOTO HaJA30PHOTO OpraHa, MPUCBANBACTCS KJIACC C OCHOBHBIM CHM-
BosioM SP % ;

.3 oABOTHEIM TPYOOIIPOBOAAM, TIOCTPOCHHBIM 0€3 HaOIONEeHHS TTPU3HAHHO-
ro Peructpom knaccurkamoOHHOTo 00IIECTBA MITH HAIMOHAJIFHOTO HAaJ30PHOTO
opraHa, IIPHCBANBAETCS KJIACC C OCHOBHBIM CUMBOJIOM SP X .
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1.3.3 K ocHOBHOMY CHMBOITY KJIacca JOOABISETCS OMUH U3 JOMOTHATEIEHBIX
3HAKOBL:

L, L1, L2, L3, G, G1, G2, G3 — Ha3Ha9aeMbIX B COOTBETCTBHHU ¢ T30, 1.3.3
JUTSL CTATBHBIX TIO/IBOJHBIX TPYyOOIPOBO/IOB;

FP — 1 mogBOMHBIX TPyOOIIPOBOIOB U3 THOKUX TPYO.

Tabnuma 1.3.3
JlonoiHuTeIbHBIE 3HAKH K OCHOBHOMY CHMBOJIY Kjacca
CTaJbHBIX MOPCKUX MOABOIHBIX TPYOONPOBOAOB

VpoBeHs Bun Tpancnoprupyemoii cpeib
OKCILTyaTallMOHHON HAJIC)KHOCTH JKunkoctr 1 AByx(a3HbIe IOTOKK Ta3

BbazoBblii ypoBeHb HaJISKHOCTU L G
IToBBIIIEHHO YKCILTyaTallMOHHOM Ha/Ie)KHOCTH L1 Gl
JIJ11 TpaHCTIOPTUPOBKHU arpeCCUBHBIX CPEN L2 G2
Jlnst ceficMu4ecku onacHbIX pPailOHOB L3 G3
U JIEAOCTOMKUX CTOSKOB

IIpumevanue. [Ipu npenwsBieHnH KOMIUIEKCa TPeOOBaHUIT K TPYOOIPOBOLY IOHOIHH-
TEJIbHBII 3HAK YKa3bIBaeTCs C IPUMEHEHHEM JIByX COOTBETCTBYIOIIMX HHACKCOB (Hampumep, G2/3 —
ra3oIpoBOJL Ul arPECCUBHBIX CPELl B CEICMUUECKH OITACHOM PETUOHE).

1.3.4 K ocHOBHOMY CHMBOJIy KJIacca M JIOTIOJIHUTEIILHOMY 3HAKY J100aBIIsIOT-
Cs CIIOBECHBIE XapaKTEPUCTUKU:

reorpaduecKuil paiioH;

BUJ TPAHCIOPTUPYEMOH Cpeabl;

pabouee masienue, Mlla;

MaKCcHMaJsbHasl TEMIIEpaTypa TpaHCIOpTUpyeMoi cpensl, °C;

HOMMHAJIBHBII TMaMeTp TpyObl, MM/KOJIMYECTBO HUTOK, IIT.

Hampumep, SP® L1, Baltic Sea, Crude Oil, 6 MPa, 40 °C, 325/2.

1.3.5 PerucTp MOXET MPUCBOUTH KIJIACC MOABOTHOMY TPYyOOIIPOBOIY O OKOH-
YaHUM MOCTPOWKH, a TaKXKe NMPUCBOUTH WIIM BO30OHOBHTH Kiacc TpyOOIpoBoO/a,
HaXOASILIETOCs B KCILTyaTalluHt.

1.3.6 IIpucBoenue mogBopHOMY TpyOonpoBony Kiacca Permcrpa o3Havaer
MO/ITBEP)KJCHUE COOTBETCTBHUS TPYOOIIPOBO/IA IPEIBIBIIEMBIM K HEMY TpeboBa-

! Nanee npu quddepeniuarnuu TpeGoBaHui K IPOYHOCTU U MaTepHaliaM TpyOOIPOBOJIOB, HMEIO-
IMX B CHMBOJIE KJIACCa PA3JIM4HbIC JOTIOHUTEIbHBIC 3HAKH, [T KPATKOCTH IO KJIACCOM TPYOOIpoBo-
na Oy/ieT MOHUMATBCS TOT HIIM HHOM JOTIOTHUTEIbHBIH 3HaK (CM., Hanpumep, Tadn. 3.2.5,3.2.0 u T. 11.).
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UM [Ipasun MIIT u B3aTHe TpyOOmpoBOAa MOX TEXHUUYECKOE HAOMIONEHIE Ha
OIIPEACIICHHBIA CPOK C MPOBEJECHUEM BCEX NMPEANMCAHHBIX Permctpom ocBuie-
TEJIbCTBOBAHUH IS TOATBEPIKACHUS COOTBETCTBYIOIIETO Kiacca.

1.3.7 IlonTBeprxaeHue Ki1acca 03HadaeT MoATBEep KaeHne Perrmctpom cooTBeT-
CTBHS TEXHHUYECKOTO COCTOSTHHS TPYOOIIPOBOAA MPHCBOCHHOMY KJIacCy M TIPOAJIe-
HHUE TEXHNIECKOTo HaOmoaeHus Pernctpa Ha yCTaHOBICHHBIN MTEPUO.

1.3.8 Kiracc momBomHOMy TpyOOIpPOBOAY NPHUCBAaWBAETCS WM BO300HOB-
nserca PernctpoM, Kak mpaBWIlo, Ha MATWICTHUH CPOK, OXHAKO B 00OOCHOBaH-
HBIX CITy4asx PerncTp MoXeT NpHUCBOUTH MM BO30OHOBUTH KilacC HA MEHBIITHN
MIEPUO.

1.3.9 B ciyuae, ecii TOABOAHBIA TPYOOIIPOBOA HE MPEABSIBIACTCS K 00s13a-
TEJIFHOMY OCBHJIETEIILCTBOBAHHIO B IPEAMICAHHBIN CPOK; €CIIM OH HE OB TPeab-
SIBTICH K OCBU/IETEIICTBOBAHMIO ITOCTIE PEMOHTA; €CJIN Ha HEM BBE/ICHBI KOHCTPYK-
THUBHBIE U3MEHCHHMS, HE COIIACOBAaHHBIE C PErHCTpOM, MM €CIi PEMOHT Tpy0Oo-
TpoBoa OBLT OCYIIECTBICH 0e3 TeXHH4YecKoro Habmonenus Peructpa, To Kiac-
CU(PHUKAIMOHHOE CBUIETEIIECTBO MOPCKOTO TIOABOHOTO TpyOompoBoaa (cM. 1.4.5)
TEpSIeT CHITY, UTO BJIEYET 32 COOOM MPHOCTAaHOBKY KJlacca.

1.3.10 Cuarue kiacca O3HaYaeT MpPEKPANICHHE TEXHUIECKOTO HAOIIONCHHS
Peructpa, mpn 3ToM BO30OHOBICHNE €TO JEHCTBHSA SIBISIETCS] IPEIMETOM CIICIH-
aJIHOTO paccMoTpeHust Peructpom.

1.3.11 CusTHe Kacca Wid 0TKa3 Perucrpa oT oCymecTBICHHS TEXHHYECKOTO
HaOJIOICHNST MOXKET TPOU30HTH B CIydasx, KOTJa BIaaeiel] TpyOoIpoBoia Hin
OpraHM3aIys, 3aHIMAIONIAsICs €0 AKCIUTyaTaluel, CHCTEMaTHIeCKH HapyIIaoT
[pasuna MIIT, a Taxxe, €Clii CTOpPOHA, 3aKIIOYUBIIAA ¢ Perrctpom moroBop 06
OCBHETEIHCTBOBAHNAX, HAPYIIAET €TO.

1.3.12 Vicrionmp3yeMbIe MaTeprabl U U3CTHs TOJDKHBI TOABEPTaThcs HEOO-
XOJVMBIM OCBHIECTEILCTBOBAHMSM U WCIIBITAHUSAM B IPOIECCE M3TOTOBICHUS B
YCTaHOBJIIEHHOM PeructpoM mopsiake u oobeme.

1.4 OFBEM OCBUJIETEJIbCTBOBAHUIA

1.4.1 O01ue mo0KeHus.

1.4.1.1 O6peM paboT IO OCBUACTENHCTBOBAHUIO U KIIACCH(HUKAIINHN BKITIOUACT
CIIEYIOIHE JTaIbl A TeIbHOCTH:

paccMOTpeHHe U 000peHNe TEXHUUECKON JOKYMEHTALHH;

OCBHUJICTEILCTBOBAHUE MAaTEPHAIIOB M N3/ISITHH, TpeIHa3HAYeHHBIX IS CTPOU-
TENCTBA M PEMOHTA TPYOOIIPOBOIOB,;

HaOJIFOICHHE 32 CTPOUTENHECTBOM U PEMOHTOM MOIBOIHBIX TPYOOIIPOBOIOB;
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OCBU/ICTEILCTBOBAHUS MTOABOIHBIX TPYOOIIPOBOIOB B POIIECCE IKCINTYaTAIHH;

MIPUCBOEHHE, TOATBEPKICHHE, BO30OHOBICHNE W BOCCTAHOBIICHHE KIacca,
BHECEHHE COOTBETCTBYIOINX 3alMCeN U BbIJada JOKyMeHTOB Peructpa.

1.4.1.2 V3MeHeHHS, OCYIIECTBISIEMBIE CTPOUTEIISIME U BIIa/IeTbIIaMH, Kacaro-
IIMECs] MaTEpHaIOB M KOHCTPYKINH MMOABOJHOTO TPYOOIIPOBOAA, Ha KOTOPBIE pac-
npoctpanstorcs TpedoBanus [Ipasun MIIT, nomxab! 66ITE 0OM0OpeHE Pernctpom
JI0 VX peali3aiim.

1.4.1.3 CriopHBIEC BOIIPOCHI, TOSBITIONIAECS TPH MPOBEACHUH OCBUICTEIBC-
TBOBAHMSA, MOTYT OBITh ITPEACTABIICHBI BIIA/ICNbIIAMU TPYOOIIPOBOIOB HETIOCPEIC-
TBEHHO B [ 1aBHOE ynpasneHue Peructpa.

1.4.2 OcBuaeTeLCTBOBAHNE MATEPHAJIOB U U3AeTH .

1.4.2.1 V3roToBieHre MaTepUaIoOB M H3IEINH CIIeAyeT IPON3BOAUTE IO TEX-
HUYECKOU JOKyMEHTaNnH, onoOpeHHol Peructpom.

IIpu npoBeaeHNH OCBUIETENBCTBOBAHUI PErucTp MoXeT NpoBEPUTH BBIION-
HEHNE KOHCTPYKTHUBHBIX, TEXHOJIOTHYECKUX, TIPON3BOACTBEHHBIX HOPMAaTHBOB U
MpoLECCOB, HE pertaMeHTHpoBaHHbIX [IpaBunamu MIIT, HO BAMSIOIIMX HA BBI-
MIOJTHEHUE UX TpeOOBaHMUHA.

1.4.2.2 HoBsle mimn BriepBbIe IPEIbBIsEMEIC U OCBUIETEIECTBOBaHH Pe-
THCTPY MaTE€pHaNbl, U3ICIHUS WIA TEXHOJOTHYECKHE MPOIECCH JOJKHBI NMETh
onobpenue Peructpa. OOpasiipl MaTepHaoB, H3SINI WM HOBBIE TEXHOJIOTHYEC-
K€ MPOIIECCHI TTocIe 000peHns PerncTpom TexHIIecKor TOKYMEHTALNH JOJIK-
HBI OBITH TIOBEPTHYTHI HCIIBITAHMSAM TI0 IIPOTPaMMeE U B 00BbEME, COITACOBAHHOM
¢ Peructpom.

1.4.2.3 ®opMBl TEXHHYECKOTO HAOIIONEHHSI, OCYIIECTBIsIeMOro Perucrpom
MIPY M3TOTOBJICHUH MaTepHaIOB M U3/CINI, MOTYT OBITH CIICIYIOIINMHU:

OCBHIETETLCTBOBAHUE HHCIIEKTOPOM;

OCBHIETENILCTBOBAHNE PErncTpOM MpennpusTs;

OCBHJICTENILCTBOBAHKE B (DOPME PACCMOTPEHUs PerncTpom TeXxHUYECKoit 10-
KyMEHTAIH;

OCBHIETENILCTBOBAHKE 110 MTOpYy4eHHI0 Perucrpa.

Br100p hopMbI OCBHIETENBECTBOBAHIS OCYIIECTBIISIET PerucTp npy 3akirode-
HHUH COTNIAIICHUS O TEXHMYECKOM HAOMIOACHHH 32 MTOABOIHBIM TPYyOOIIPOBOIOM.

1.4.2.4 B mporecce OCBHICTEIHCTBOBAHUS MaTepHaIbl W W3ACIHS JTOJKHEI
MO/IBEPraThcs HEOOXOANMBIM HCIIBITAHUSIM B YCTaHOBIEHHOM Perncrpom mopsia-
Ke ¥ 00beMe. DTH MaTepHalsl M N3AEIHs JODKHBI IMETh YCTaHOBJIEHHbIE Peruc-
TPOM JOKYMEHTBI, @ B HEOOXOIUMBIX CIIydasx — KieliMa, TOATBEPKAAIOIINE €0
OCBHICTENILCTBOBAHNE, 1 MAPKHUPOBKY, MO3BOJISIONIYIO YCTAHOBUTH NX COOTBETC-
TBHUE 3TUM JIOKyMEHTaM.
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1.4.3 Texundeckoe HAOIIONECHHE 32 CTPOUTEILCTBOM, IKCILIyaTanued M
PEMOHTOM NOABOAHBIX TPYOONIPOBOIOB.

1.4.3.1 Texuuyeckoe HaOIOICHNE 32 CTPOUTEIECTBOM MOABOIHBIX TPYOOIIpO-
BOJIOB BBITOJTHSIIOT HHCIIEKTOPB! Perncrpa B COOTBETCTBHU C 000peHHOo# Peru-
CTPOM TEXHHUYECKOW JOKyMeHTanuei. O0beM IPOBOANMBIX OCMOTPOB, H3MEPEHHH
1 VCIIBITAaHUH, OCYIIECTBIISIEMBIX B XO/I€ TEXHUUECKOTO HAOMIOAEHHS, YCTaHABIIH-
BaeTcsl Perncrpom ¢ y4eToM KOHKPETHBIX YCIOBHH JUIsl JaHHOTO TPyOOIpoBoIa.

1.4.3.2 Brnagenbusl MOABOIHBIX TPYOOIPOBOIOB 00sI3aHBI COOIIOAATH B IIe-
PHUOA SKCITyaTalluu CPOKH MEPUOJUUECKUX U APYTHX NMPEINUCAHHBIX Peructpom
OCBUJETENLCTBOBAHUH M COOTBETCTBYIOIIMM 00pa3oM MOATOTABIUBATH TPY-
60MpPOBOA K OCBUAETEIHLCTBOBAHHSIM.

1.4.3.3 Bnazienb1ipl MOABOIHBIX TPYOOIIPOBOAOB 00sI3aHbI 3asBISITH Pernctpy
0 BCEX UMEBIIUX MECTO B MEPUOA MEXKIY OCBUACTEILCTBOBAHUSIMHU aBapUIHBIX
Cllydasix ¥ peMOHTaX IMOABOJHOTO TPyOOIpOBOa M €r0 KOMIUIEKTYIOIINX, Ha KO-
TOpbIE pacnpocTpaustorcs TpedoBanus [Ipasun MIIT.

1.4.3.4 B ciyuae ycTaHOBKHM B NOZIBOIHBIA TPyOOIPOBO/ B IEPHO] IKCILTya-
TallUd WIA PEMOHTA HOBBIX KOMIUIEKTYIOIIUX HU3AEIHH, HA KOTOpBIE paclpo-
crpansitorcs TpeboBanus [Ipaswn MIIT, k HUM npuUMeHsFOTCS onoxenust 4.2,
1431-1433.

1.4.4 Buap! ¥ 1epuoaMYHOCTE OCBH/IETEIbCTBOBAHMI.

1.4.4.1 [TogBoaHbIC TPYOOIPOBOIBI TOABEPTAIOTCS CICIYIONIIM OCBHICTCIIh-
CTBOBaHMSIM:

NIepBOHAYAIBHBIM, MEPUOANYECKUM (OUYEPEAHBIM, €KErOAHBIM M HPOMEXY-
TOYHBIM) U BHEOUEPEIHBIM.

IlepBoHa4yanbHBIE OCBUAETEIBCTBOBAHUS PA3IENIAIOTCS HA OCBUETEIbCTBOBA-
HYsI, IPOBOJMMBIE TIPH ITOCTPOMKE TIOJIBOAHOTO TPYOOIIPOBOAA 10| TEXHHYECKIM
HaOmoneHnemM Peructpa, ¥ OCBHIETEIBECTBOBAHUS MOABOJHOIO TPyOONpoBO/a,
MIOCTPOCHHOTO MO/ HAOJIOZICHUEM IPHU3HAHHOTO PerncTpoM KitaccupuKamoHHO-
ro o0I1ecTBa WM HallMOHAIFHOTO HaJ[30pHOTO OpraHa.

OuepenHoe 0CBHAETENHCTBOBAHKE IIPOBOMUTCS 111 BO3OOHOBIICHUSI KJIacca, Kak
MIPaBUIIO, Yepe3 KaKAbIE 5 JIET IKCIUTyaTalll MOIBOIHOTO TPyOOpoBOia IpH yCIIo-
BUU MPOXOKJEHUS €XKETOTHBIX U OHOTO IPOMEXKYTOYHOTO OCBUETENbCTBOBAHUSL.

E>xeronHsle 0CBUAETENBLCTBOBAHUS IPOBOAATCS [UI MOATBEPKACHUS Kacca
KaX/bli KaleHJapHbIN rOfl C OTKJIOHEHUEM OT MPEANKChIBAEMON 1aThl OUEPEIHO-
TO OCBUJETENBCTBOBAHUS B Ipeeiax 3 MECALEB 10 U MOCIE ATOH JaThl.

IIpoMexkyTouHOE OCBHIETEIBCTBOBAHUE IIPOBOAMUTCS B PACIIUPEHHOM
o0beMe JUIs TMOATBEPXKICHHS JEHCTBUS Kilacca MEXIY OYepeJHBIMH OCBHJIE-
TEJIbCTBOBAHUSAMU.
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BreouepenHoe 0CBUACTEIHCTBOBAHNE TIPOBOIUTCS TIOCIIE aBaphii, pEMOHTOB
W IPYTUX HEOOXONAUMBIX CIy9aeB.

1.4.4.2 TlepBoHayabHOE OCBHICTEIHECTBOBAHHE OCYIICCTBIICTCS C IIEIBIO
TIPUCBOCHUS COOTBETCTBYIOIIETO KJIacca IOABOTHOMY TpPyOOIpPOBOMY, BIEPBEIC
npegbseiasieMomy Perumcrpy s kinaccmbpukanuu. K mepBoHa9aIbHOMY OCBH-
JIETETTLCTBOBAHUIO TIPEIBSBISIIOTCS TaK)Ke MOABOAHBIC TPYOONPOBOABI, paHee
uMeBIIre kKiacc Perncrpa, HO yTpaTuBIIE €ro O KaKUM-TH00 mpudanHaM. [lep-
BOHAYaJHHOE OCBHICTEIECTBOBAHME 3aKII0OYACTCS B TIIATEIIEHOM OCMOTpE, TIPo-
BEpKax, UCTIBITAHUAX M 3aMepax, 00beM KOTOPBIX KaKIBIH pa3 yCTaHABINBACTCS
Permctpom B 3aBHCHMOCTH OT BHEITHUX YCJIOBHI SKCIUTyaTallH, BO3pacTa TPy-
0oTpoBOAa, MEPONPHUATHH, MPETyCMOTPEHHBIX [UIS €TO 3aIUTHI, TEXHHYECKOTO
COCTOSIHHUS TPYOOITPOBOAA, IOKPBITHH, apMaTyphI U T. 1.

1.4.4.3 TlepBoHayaIlbHOMY OCBHAETEIFCTBOBAHHUIO ITOIBEPTAIOTCS TOABO-
JTHBIE TPYOOTIPOBO/IBI, TOCTPOEHHBIE HE 10 TpaBmiaM Perucrpa, 6e3 TexHIIeCcKo-
ro HabmroneHus Perucrpa, kinaccupuKamoHHOTO 00IIecTBa, IpHU3HaHHOTO Pern-
CTPOM, WJIM HAIIMOHAJHHOTO HA[30pHOTO oprana. B 3ToM ciydae mepBoHagarbHOE
OCBHIETENECTBOBAHME, 00BEM KOTOPOTO YCTaHABIHMBaeT Peructp, mpenmonaraet
TIIATENFHOE W TTOJTHOE OCBHUCTEIHCTBOBAHKE, COMIPOBOXKIAIOIICECs] B HEOOXOIHU-
MBIX CITy4asX UCTIBITAHUAMH TPYOOIIPOBOAOB M KOMITJICKTYIOIIETO 000PyIOBaHHS
C TIEITBIO TIONTBEPIKICHHSI TOTO (PaKTa, YTO OHU MOTHOCTHIO COOTBETCTBYIOT Tpeho-
BaHmsM [IpaBun MIIT. Ecnur Ha omBOMHBIN TPyOOIPOBOX M COOTBETCTBYIOIIYTO
TEXHUYECKYIO JOKYMEHTAIIHIO HMEIOTCSI JOKYMEHTHI, BEIJAHHBIC KIIaCCH(HUKAIIN-
OHHBIM OOIIECTBOM WJIM HAIMOHAIBHBIM HAI30pHBIM OPTaHOM, IIEPBOHAYAIEHOE
OCBHICTEITECTBOBAHHE OCYIIECTBISAETCS B 00BEME 04ePETHOTO OCBHIETEIHCTBO-
BaHU. B cirygae oTcyTCcTBHS HEOOXOAMMOM TEXHIHUECKON TOKYMEHTAITUH Ha IO~
BOJHBIN TPyOOIIPOBOJ B IOJTHOM O0BEME, ITPOTpaMMa OCBHACTEIIECTBOBAHIS MO-
JKeT OBITH YBEIMYEHA 110 TOMY KOMILIEKTYIOIIEMY 000pYI0BaHHUIO, Ha KOTOPOE 3Ta
JIOKYMEHTAITHSI OTCYyTCTBYET.

1.4.4.4 OcBueTeNECTBOBAHIS, IIPOBOIUMBIC ITPH CTPOUTEIHCTBE TIOABOIHBIX
TPyOOIPOBOIOB, UMEIOT IIENBIO IIPOBEPKH COOTBETCTBHUS MaTEPHANIOB, KOMILICK-
TYIOIUX M30ENUH ¥ TEXHOIOTUIECKIX MPOIECCOB UX M3TOTOBICHUS TpeOOBAHNU-
SIM TEXHHYIECKOTO TIPOEKTa U paboueil JOKyMEHTAIlNy Ha IMOIBOIHEIN TPyOOIIpo-
BoZ. OObEM OCBHIETEIHCTBOBAHMS B KAKIOM KOHKPETHOM CITydae OMpeAeisieTcs
Peructpom.

Jaroii OCBHIETEIhCTBOBAHUS IIOIBOJHOTO TPYyOONpPOBOMA IO OKOHYAHHH
CTPOUTENHCTBA SIBISETCS aTa (PaKTHIECKOTO 3aBEPIICHHUS OCBHUICTSIFCTBOBAHHS
1 BeIMaun KitacCH(pUKaMOHHOTO CBHUIETEIHCTBA MOPCKOTO ITOJBOIHOTO TPYOO-
nposoga (cM. 1.4.5).
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1.4.4.5 OgepenHoe OCBHICTEIHCTBOBAHKE ISl BO3OOHOBJICHHUS KJIacca WMe-
€T IIETBI0 YCTAHOBHUTH, YTO TEXHHYECKOE COCTOSIHME MOABOJHOTO TPyOOIpoBosa
YIOBJIIETBOPUTENHHO U COOTBETCTBYeT TpebosanmsM [Ipasun MIIT, u npemnona-
raeT IPOBEICHUE WCIBITAHUH TPyOONpOBOIa, apMaTyphl, aBTOMAaTH3HPOBAHHBIX
CHCTEM YIPaBICHHUS, CHCTEM aBapUHHO-TIPEAYNIPEAUTENLHON CUTHAIH3AINH, 3a-
IMUTH ¥ HHAUKAMN. OdepeHble OCBHAECTEILCTBOBAHMS, 00BEM KOTOPBIX OTpE-
nemnsiercst PeructpoM, IpOBOISITCS Yepe3 YCTaHOBIEHHBIE HM NEPHOJIBI, KaK Ipa-
BUJIO, TISITUJICTHHE.

1.4.4.6 O0s3aTeTbHOE €XKErOTHOE OCBUACTENLCTBOBAHHE IIPEIIIONAracT OcC-
BUIETEIHCTBOBAHNE TIOIBOAHOTO TPYOONPOBOAA, BKIIIOYAsl apMarypy, aBTOMAaTH-
3WpOBAHHBIC CHCTEMBI YMPABICHUS, CHCTEMbI aBapHHHO-TIPEIYNPEANTEIHHON
CUTHAJIM3AIIH, 3aIUTHI, MHIUKALIH 1 IPYTroe KOMIUIEKTYoIIee 000pyJ0BaHNE, B
o0beMe, TIONTBEPKIAIOIIEM TO, YTO TPYOOIIPOBO U €r0 KOMIDIEKTYIOIIee 000py-
JOBaHHE MPOAOIDKAIOT 0TBeYaTh TpebosanusM [Ipasun MIIT, uro monTBepxkmaetT
KJIacc MOJBOIHOTO TPYOOIPOBOA.

O0BEM eKETOTHBIX OCBUIETEIBCTBOBAHNH yCTaHABIMBAEcTCs Pernctpom.

1.4.4.7 Tlpn oyepenHBIX OCBHIETEIHCTBOBAHHUAX TPYOOIPOBOJOB MX HCIIHI-
TaHWS JaBJICHUEM JOJDKHBI COBMENIATHCS C MPOBEPKOH B AEHCTBHU OOCITyXHBa-
IOIIMX UX HACOCHBIX MEPEKAYNBAIONINX W KOMIIPECCOPHBIX CTAHINH, 3aIIOPHOH 1
MIPEOXPaHUTENHLHON apMaTyphbl, TUCTAaHINOHHBIX TIPHBOJIOB.

1.4.4.8 TIpoMexyTOUHOE OCBHAETEIHECTBOBAHUE TTOIBOJHOTO TPyOOIIpOBOaa
OCYIIECTBIIAETCS MEKAY OYEPEIHBIMH OCBHICTEIECTBOBAHUSIMIA BMECTO BTOPOTO
WM TPETHETO €KETOTHOTO OCBHU/ICTEIbCTBOBAHKS 10 COTIACOBAHMIO ¢ PeTrcTpoM.
OObeM OCBHIETENBECTBOBAHUS yCTaHABINBAETCS Perncrpom.

1.4.4.9 BHeodepeqHble OCBHICTEIHCTBOBAHUS IOIBOAHBIX TPYyOOIPOBOIOB
WM OTJAEIBHBIX HX KOMIOHEHTOB IPOBOAATCS MTPH MPEIBIBICHIH K OCBUACTEIb-
CTBOBAHHIO BO BCEX CIyYasX, KpPOME MEPBOHAYAIBHOTO U MEPHOIUUECKIX OCBH-
JIeTeIbCTBOBAHMN. BHEOUEpe1HOE OCBHUIETENECTBOBAHIE TPOBOIUTCS ISl OLICH-
KM JOIMyCTUMOCTH BBISBICHHBIX J€(DEKTOB WM TOBPEXICHUN MOCIIE aBapuH, B
TOM 4YHCJIE, CONMPOBOKAAIOMINXCS HApyIICHHEM T'€pPMETHIHOCTH TPyOOIpoBoza,
Pa3IMBOM XHUIKUX WM BBIOPOCOM ra3000pa3HbIX TPAHCIIOPTUPYEMBIX CPET.

OO0BEM OCBHIECTENBECTBOBAHUKM M MOPAZOK MX MPOBEACHHS ompenenser Pe-
THCTP, UCXOJS M3 NMPEAHA3HAYCHUS] OCBUACTENHCTBOBAHNS, BO3PACTa W TEXHHUE-
CKOTO COCTOSIHUSI ITOABOJHOTO TPYOOIPOBOA.

1.4.4.10 BreodepeqHOE OCBHICTEIHCTBOBAHNE TIOCIIEC aBAPUU MMEET LENBI0
BBISIBUTH BHJ M XapakTep MOBPEXKACHHA, 00beM padoT 0 yCTPaHEHHIO ITOCIIE/IC-
TBUI1 aBapui, a TAKKE OMPEICTUTh BO3MOXHOCTh M YCIIOBHSI COXPaHEHHUS Kjlacca
TpyOOIIpPOBO/A MOCIIE UX YCTPAHEHUSL.
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1.4.5 JloxkymeHThI, BbliaBaeMble Permcrpom mo pesyasrartam ocBHe-
TeJbCTBOBAHUIA.

1.4.5.1 JloxymenTsl Peructpa BelgaroTcs Mpy NOATBEPKACHUU YIOBIETBOPU-
TEJIFHOHM OLIEHKH TEXHUYECKOTO COCTOSIHUSI 00BEKTa OCBU/IETEIbCTBOBAHHS, yCTa-
HOBJICHHO B XOJI€ TPOBEICHUS OCBHJICTEIECTBOBAHUM 1 HCTIBITAHHUH.

1.4.5.2 TokymeHTOM, noarsepkaatomuM Beinosnnenue [pasun MIIT, sBus-
ercsa KinaccudukannonHoe CBHIETEIECTBO MOPCKOTO TIOIBOAHOTO TPYOOIIpOBOAa
(}. 9.9.2).

1.4.5.3 B npouecce TEXHUYECKOT0 HAOIIOICHUS 3a IMOJBOIHBIMH TPYOOIIpO-
BozaMu Peructp Beimaer aktel ocBuaeresnscrBoBanust MIIT mo oxoHyaHuu mo-
crpoiiku (. 9.9.1), aKTBl €XeroJHOro/IPOMEKYTOUHOT0/0UepPETHOTO OCBHJIC-
tenscTBoBaHus MIIT (. 9.9.3) u, B ciryuae HEOOXOAUMOCTH, HHBIE TOKYMEHTEI.

1.4.5.4 Peructp Bnpase NpU3HaBaTh MNOJTHOCTHIO MU YACTUYHO AOKYMEH-
THI MHBIX KJIACCU(HUKAIMOHHBIX OOIIECTB, OPraHOB TEXHUYECKOTO HAJ30pa H
JIpPYTHUX OpraHU3aIui.

1.4.5.5 KnaccupukannonHoe cBUAETENHCTBO MOPCKOTO MOIABOIHOIO TPyOO-
MPOBOJIA TEPSIET CHITY B CIEAYIONIHNX CIIydasx:

10 UCTEYCHUH CPOKa €ro JACHCTBUS;

€CJIM TIOABOJHBIM TPYOONPOBOA M KOMIUIEKTYIOIINE €ro M3Jeius He OyayT
MPEIbSBICHBl K MEPHOIUYECKOMY OCBUAETEIHCTBOBAHHUIO B IPEIYyCMOTPEHHBIN
CPOK C YYETOM MOpPsAKA OTCPOUEK MEPUOJUIECKUX OCBUIETENBCTBOBAHUN, OMIpe-
nensemoro IIpasunamu MIIT;

ocyie MPOBEAEHUsI peMOHTa Oe3 TeXHHYeCcKoro HabmroneHus Perucrpom nm
3aMEHbI HOBBIMH KOMILIEKTYOLIMX M3JEIINH, Ha KOTOPBIE PacIpOCTPaHSIOTCS Tpe-
6oBanus [Ipasun MIIT;

€CJIY TTOABOHBIN TPYOOIIPOBOA HE COJEPIKUTCS B HAJUIEKAIIEM TEXHIIECKOM
COCTOSIHHH, 00ECTICUMBAIOIIEM €TI0 0e30I1aCHOCTb;

IpY HapyUICHUHM Ha3HAUYeHMS M YCIOBUH IKCIUTyaTalluH, YKa3aHHBIX B CHUM-
BOJIE KJIacca.

1.5 TEXHUYECKASA JOKYMEHTALIUA

1.5.1 Jlo Havana CTpOMTENHCTBA MOABOIHOTO TPYOONPOBOA HA paccMOTpe-
Hue Peructpy nomkHa OBITH NMpeAcTaBleHa TEXHUYECKast JOKYMEHTAINs, TI03BO-
JSIFOIast yIOCTOBEPUTHCS, YTO TpeOOBaHMs paBui Perucrpa mo OTHOIICHHIO K
JTAHHOMY TIOJIBOZIHOMY TPYOOIIPOBOAY BBITTOIHSIOTCSL.

OObeM TexHMYEeCKOW JOoKyMeHTauuu ykazaH B 1.5.2 — 1.5.11. Cnenyer Tak-
K€ YUUTHIBATh JONOTHUTENIBHBIE YKa3aHUS 110 COCTaBy JOKYMEHTAIUH, COAEPKa-
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myecs B nocienyromux pasaenax [pasun MIIT.

1.5.2 O6mmas yacTse:

.1 cnenmdukanms;

.2 gepTexu (CXeMBbl) MPOKIAAKH (TPACCHPOBKH) TPyOOIIPOBOIA CO BCEMH HE-
00XOOVMBIMH JAaHHBIMH JJIS1 PACCMOTPEHUS TIPOEKTA;

.3 nmepedeHb KOMIUIEKTYIOIINX U3ACTHN 1 000pYyI0BaHUS C YKa3aHUEM OCHOB-
HBIX TEXHUYECKUX XapaKTEPUCTHUK, MPEAPUATHSA-U3TOTOBUTEIS X HATNIHS 0100-
peHns Pernctpom nnm ApyruM KOMIIETEHTHBIM OPTaHOM.

1.5.3 lokymeHTanus1 Ha TPYOBI.

1.5.3.1 TlpenssBusgeMas TexHWYECKas DOKyMEHTAIWs IOJDKHA COHEPIKATh
CBEICHUS O pa3Mepax, MaTrepualax, Cnoco0ax M TEXHOJIOTHH CBAPKH CTabHBIX
Tpy0. Ha paccMoTpeHne npeapsBiasioTes:

.1 ceprudmkarsl Ha TpyOBI M IPOTOKOIBI X MCIBITAHWH (crierudukanus Ha
MTOCTABKY TPYyO MIIM TEXHUYECKHE TPpeOOBaHHA Ha 3aKyIKy TPyO);

.2 depTexxu pa3aeNku KPOMOK TpyO O CBapKy;

.3 geprexu cexnuii Tpyo;

.4 qeprexu TuieTer Tpyd (TpH yKiIagke Tpyo IUIETEMH);

.5 TeXHOIOTHS CBapKH TPYO;

.6 BUIBI 1 00BEM HCIIBITAHUH;

.7 cioco0BI 1 00BEM HEPa3pYIIAIOMIETO KOHTPOJIS;

.8 cBenieHMsI 0 TpPaHCIIOPTUPYEMOM CPENE;

.9 TuapaBIUYECKIA pacyer.

1.5.3.2 Bmecrte ¢ uepTekaMu HEOOXOOMMO MPEICTABHUTH CICTYIOIINE CBele-
HUSI U pacueThI:

.1 ormmcanwme coco0a yKIaaky OABOIHOTO TPYOOIIPOBOAA HAa MOPCKOE JTHO;

.2 HEOOXOIUMEBIE CBEICHHS TS OTIPEICIICHI BHEITHUX HATPy30K (CHII U MO-
MEHTOB) OT BETpa, TEIECHHUH, BOJIH, JIEAOBBIX 00pa30BaHMI M APYTUX MapaMeTpOB,
YYUTBIBAEMBIX MPU aHAJIN3E TIPOYHOCTH TPyOOIPOBO/Ia, BKIIOYAs CITydalHbIC Ha-
Tpy3KH (OT PHIOOIOBHBIX TPAJIOB, SIKOPEH H T. 1I.);

.3 pacueT HOMHHAIBHON TOJNIIMHBI CTEHOK TPYO IS COOTBETCTBYIOLIUX CO-
YETaHUI Harpy30KkK;

.4 pe3ynbTaThl HEOOXOMMMBIX MOAETBHBIX MCIBITAHUH, KOTOPBIE MOTYT OBITh
WCIIONB30BaHbI IS TOATBEPXKICHNS WM YTOYHEHNS IPUBEICHHBIX 000CHOBAHHN
1 pacieToB;

.5 pacder npodHOCTH TPYOOTIPOBOAA B MPOIIECCE YKITAIKH.

.6 pacueTsI, OATBEPKAAIOMINE CEHCMOCTOMKOCTD ITOJBOIHOTO TPYOOIIpOBOAA.

1.5.3.3 loxymeHTanus Ha rTHOKHE TPYOBI JOIDKHA BKITIOUATH CIIETYIOIINE CBE-
JICHUS U PacUEThI:
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.1 ceprudukarsl Ha TPyObI M MPOTOKOIHI MX UCTIBITAHUH (CTICIU(pUKAINIO HA
MIOCTaBKY TPYO WM TEXHHUYECKHE TPEOOBaHUS Ha 3aKyIKy TpyO);

.2 KOHCTPYKTHBHOE WCTIONHEHHE TPYyO M COCTUHHUTENBHBIX JIEMEHTOB (KOH-
[EBBIX (PUTHHTOB);

.3 XapaKTEepHCTHKH HCIIONB3yEMBIX METANIMUECKNX M TOJIMMEPHBIX MaTe-
pHanos;

.4 METO/IBI pacyeTa apaMeTpoB BCEX CIIOEB TPYOBI C OMPEIEICHHEM PaCIEeTHO-
TO BHYTPEHHETO M BHEIITHETO JIaBJICHHSI, COTIPOTUBIICHUS PACTSKEHHIO U KPYUIEHHIO;

.5 oOmacTe mpuMeHeHHUs THOKHX TpyO, BKIIOYAs MapaMeTphl TPAHCIIOPTH-
pyeMoii cpenbl;

.6 momycTuMble BUABI BHEITHUX BO3ACHCTBUI (CTaTHYECKHE, TUHAMHUCCKHE,
TpeOOBaHMUS M0 NUKINIECKOMY X BpDEMEHHOMY PECYpCy) U JOIMYCTHMBIE TapaMeT-
PBI BHELTHEN cpenpl;

.7 MUHUMAJIBbHBIN pagiyc n3ruba npu XpaHEH!H, YKIAIKe 1 SKCILTyaTalnHy;

.8 pacdeTs! MPOYHOCTH NpH YKITAKE, SKCIUTyaTallly U UCTIBITAHHUAX, BKJIIOYAst
pacdeTsl yCTaIOCTHON MPOYHOCTH;

.9 cBeneHNs N0 MHCIICKIIMK ¥ MOHUTOPHHTY, BKITIOYasi paci€THOE IPOTHO3H-
pOBaHKE CPOKa IKCILTyaTaluH TPYOBI.

1.5.4 [okymeHTamms Ha Tpy3bl, NMPUMEHSAEMBIC IUIS OaUTaCTHPOBKH TPY-
0OTIPOBOIOB:

.1 pacder maBy4ecTH (BBHITAIKUBAIOIICH CHIIBI) ITOJBOAHOTO TPyOOIIpOBOa;

.2 cxema pa3MeIieHus 0aIaCTHBIX TPY30B;

.3 paboune gepTexn KOHCTPYKIIMU OaJUTACTHOTO TPy3a;

.4 pacuer OanIacTHPOBKH MOABOIHOTO TPYOOIIPOBOIa P MPUMEHEHNH 00€-
TOHHPOBAHHEIX TPYO.

1.5.5 JokymeHTaIms Ha apMaTypy U €€ IPUBOJIBL:

.1 cxeMa pa3MeleHus 3al0pHON U IPEJOXPaHUTENBHON apMaTypbl;

.2 cepTu(UKaTEl Ha apMaTypy M IPOTOKOJIBI HCTIBITAHWHA apMarypbl, MOA-
TBEPKJAOIIHE €€ COOTBETCTBUE TPAHCIIOPTHPYEMBIM CPEIaM, IPEIIOIAracMbIM
YCIIOBUSIM SKCIUTyaTalliy TPyOOIIPOBOIOB;

.3 cxema IMCTaHIIMOHHOTO YIPaBICHUS TPyOOIIPOBOIHOM apMaTypoii;

.4 paboure gepTeku KOHCTPYKIIMHA IPUBOJIA.

1.5.6 JokymeHTams Ha OEperoBbIe IIEPEXOIBI:

.1 onrcaHre KOHCTPYKINH BBIXOJa MOABOJHOTO TPYOOIIpOBOAa Ha Oeper;

.2 paboune gepTexxn 6eperoBoro nepexoa.

1.5.7 JoxymeHTaIus 1o yKJIaIKe IOIBOJHOTO TPYOOIIPOBOIa HAa MOPCKOE JHO:

.1 crtocoObI M TEXHOJIOTHYECKHE CXEMBI YKJIAAKH C yKa3aHHEM OCHOBHBIX
apaMeTpoB;
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.2 4epTeX TPaHILIEH WM 30HBI IS YKIAIKH;

.3 onucanue GOpPMUPOBAHMS 3aCHINTKN TPAHIIIEH;

.4 KOHCTPYKTHBHOE O(hOpMIICHNE TIEPECEUCHUI C paHee YIOXKEHHBIMH TTOIBO-
JTHBIMH TPYOOIIPOBOIAMH U KaOeIsIMU.

1.5.8 [JokyMeHTanusi Ha AaBTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABJICHUS U CHC-
TEMBI aBapUHHO-TIPENYIPEAUTENLHON CUTHAIN3ALNHN:

.1 cxema cuCTEMBI CHTHAITN3AINH, KOHTPOJIHMPYIOIIEH XapaKTepPUCTHKHU TPaHC-
MIOPTUPYEMOH CPEAbl, YTEUKH, TTApaMeTPhl HACOCOB M KOMIIPECCOPOB, TIOJIOKEHHE
3aMOPHBIX OPTAHOB APMATypBHI;

.2 mepedeHb KOHTPOIMPYEMbIX MapaMeTPOB C yKa3aHHEM THIIOB JaTYUKOB U
IpUOOPOB, MX XapaKTEPUCTHK;

.3 cepTr¢ukaTs Ha KOHTPOJIBHO-U3MEPHUTENBHBIE TPHOOPHI, ICTOYHUKH 3BYKa
1 CBETa y MPHUOOPOB M HA JPYTHE JIEMEHTHI, BXOIAIINE B CHCTEMY CHUTHATIH3AIIH.

1.5.9 [lokymeHTaMs Ha aHTHKOPPO3NOHHYIO 3aITUTY W U3OJSIIHIO:

.1 cepTrduKaTs Ha AaHTUKOPPO3NOHHBIC TIOKPHITHS;

.2 0o60cHOBaHKE BEIOOPA aHTUKOPPO3IUOHHOTO TIOKPHITHS TPYOOIIPOBOIOB;

.3 cxemMa aHTUKOPPO3HMOHHOTO TTOKPBITHSI U H30JISIIINH;

-4 MHCTPYKIMSA 1T0 TIOATOTOBKE MOBEPXHOCTH TPyOOIPOBOIa M HAHECCHHUIO 3a-
IIUTHBIX TOKPBITHH ¥ N3OSN

.5 cxema KaTomHOW 3amMTHl (pa3MEIICHHE AaHOIOB) HWIIM MHPOTEKTOPHOH
3aIlINTHI;

.6 onpenieneHne Macchl aHOZIOB MITH ITPOTEKTOPOB.

1.5.10 JoxymeHTaIus aHajm3a PUCKOB IOJDKHA OBITH MOATOTOBJICHA Ha OC-
HoBaHMH Paz3g, 10. JlomyckaeTcs BBHIIOIHEHNE aHATIM3a PUCKOB IJISI TOABOJHOTO
TpyOOIIpOBOZIa B COCTaBE COOTBETCTBYIOIIETO Pa3zieia B MPOCKTE 00yCTPOHCTBA
MECTOPOXKJCHHUS HA MOPCKOM IIETbde.

1.5.11 B cayvae ycTaHOBKHM B TIOABOIHBIN TPYOOIIPOBOI, HAXOISIIUICS B SKC-
TUTyaTaluy, HOBBIX KOMITICKTYIOMINX U3JETHH, CYIIECTBEHHO OTIMYAIONINXCS OT
TIepPBOHAYANBHBIX U Ha KOTOPEIE pacrpocTpanstoTces TpedoBanns pasmn MIIT,
HEOOXOANMO TPEABSBIATh HA PACCMOTpEHHE W 0f00peHue Pernctpy momomHu-
TEJIbHYIO TEXHHUYECKYIO JOKyMEHTAIIMIO Ha HOBBIE U3/ENUs B 00BbEME, TpeOyeMoM
JUTS TIOBOTHOTO TPYOOIIPOBO/A IPH CTPOUTEIBCTBE.

1.5.12 B cnygasx, mpegycMoTpeHHBIX 135, o0beM mpencraBieHHON Peru-
CTPY TEXHHUYECKOH TOKyMEHTAINH SIBISIETCS] MIPEAMETOM CHENNAIBFHOTO PaccMo-
TpeHus Peructpom.

1.5.13 CormacoBaHHBIe ¢ Pernctpom cTaHIapTHl Ha OTACIBHBIE MaTepH-
anbl ¥ U3JENHS MOTYT 3aMEHHUTH COOTBETCTBYIONIYIO YacTh TEXHHUYECKOH J0-
KyMEHTAINN.
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1.5.14 V3meHeHns1, BHOCHMEIE B O0OOpEHHYI0 PerncTpom TeXHHYECKYIO H0-
KyMEHTAIMIO M KacaloIINECs] 3JIEMEHTOB M KOHCTPYKINH, TPEIyCMOTPEHHBIX Tpe-
6oBanmsiMu [TpaBrn MIIT, gomxHBI OBITH 10 MX pealH3alidy IPENCTaBICHB Ha
onobpenue Peructpy.

1.5.15 IlpenssBisemas: Ha paccMOTpeHHE U omoOpenne Peructpy TexHmde-
CKasl IOKyMEHTaIus JOJDKHA OBITh pa3padoTaHa TaKuM 00pa3oM WIIM CHAaOXKeHa
TAaKUMH JIOTIOTHUTENBHBIMHI CBEIACHUSMH, YTOOBI HA €€ OCHOBAHUH MOXKHO OBLIO
YIOCTOBEPUTHCS B BBITONHEHUH osokeHui [Tpasun MITT.

1.5.16 Pacuetsl, HeoOXOAUMBIC IJISl OTIPEIEIICHHSI TapaMeTPOB M 3HAYCHUH,
permamentupoBanHbIX [TpaBunamu MIIT, DOMKHBI BBITOIHATECS B COOTBETCTBUH
¢ ykazauusimu Ipasun MIIT wnn no meToaukam, coriacoBaHHbIM ¢ Peructpom.
[IprmeHseMble METOOUKH U CITOCOOBI BBITIOTHEHHS PACUETOB JOIKHBI 00ECTIeuH-
BaTh JIOCTATOYHYIO TOYHOCTH PEUICHNUS 3a1auu. PacueTsl, BeimomrHeHHBIE Ha DBM,
JOJDKHBI TPOU3BOJHUTECS IO IPOrpaMMaMm, UMeonM CBHIETENBCTBO O THIIOBOM
o00peHNn mporpamMmbl pacaetoB st OBM (¢. 6.8.5). Peructp moxer motpe-
6oBaTh BBINIOJHEHNS! KOHTPOIBHBIX pacdeToB Mo JIr000i mporpamme. Peructp He
MPOBEPSIET TPABUIBHOCTH BBITIOIIHEHUS! BBIYMCIUTENBHBIX ONEparMid TpH pac-
yerax. OCHOBHBIC TTOJIOKEHHS, KAacaroIIHecss OJ00pEHNs IPOrpaMM pacyeToB Ha
OBM 1 cormmacoBaHUsI METOIMK PacueToB, M3M0kKeHsI B 12.2 wacth Il « Texamue-
cKasi JOKyMeHTamws» [IpaBui TeXHMUECKOro HaOMIOACHNUS 3a TIOCTPOIKOI CyIoB
Y M3TOTOBJICHUEM MATEPHAIOB U M3JEIUH AJIS CYJIOB.

1.5.17 CornacoBaHne CTaHAAPTOB M HOPMATHBHO-TEXHUIECKUX TOKYMEHTOB
Ha MaTepualisl ¥ H37IeTHs IPON3BOJNUTCS Ha CPOK mx aeicteus. [Ipn mepecmorpe
CTaHAAPTOB M HOPMATHBHO-TEXHMUYECKHX JIOKyMEHTOB IOJKHA NPOU3BOAUTHCS
MPOBEPKA ATHUX JOKYMEHTOB C IIENbIO Yy9eTa B HUX TPeOOBaHMH ICHCTBYIOIINX Ha
3TOT MOMEHT IIpaBU ¥ HOpM Peructpa.

1.5.18 Cpox geiicTBus omoOpeHnss PernctpoM TeXHHYECKOH TOKYMEHTAIIUN
— 6 ner. Ilo MCTEYEHNH 3TOTO CPOKA MIIM B TOM CIIydae, €CJIU HEPEPBIB MEXKITY
JIaToi omOoOpEeHNS W HadaJIoM TOCTPOHKH TpyOOIpoBoIa mpeBhImaeTt 3 roxa, 10-
KyMEHTaIHs T0/KHA OBITH TPOBEPEHA U OTKOPPEKTHPOBAHA C yUETOM N3MEHEHUH
npasui Perucrpa.

1.5.19 OnoOpenne TeXHHYECKON ITOKYMEHTAIIMH IIONTBEPKIACTCS IMYTEM
MPOCTABJICHHUS HA HEW COOTBETCTBYIOMMX ImTaMmnoB Pernctpa. Omobpenue mo-
KyMeHTaIy PeriucTpoM He OTHOCHTCS K HAXOAAIIMMCS B HEH JIEMEHTaM U KOH-
CTPYKISIM, Ha KOTOPBIE HE pacnpocTpaHsioTcs TpedoBanus [Ipasmn MIIT.
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2 PACYETHBIE HATPY3KH,
JNEHCTBYIOIIUE HA MOJIBOJHBIE TPYBOIIPOBO/bI

2.1 OBIIME NOJIOKEHUSA

2.1.1 PacuerHble Harpy3kw, ACHWCTBYIOIIME Ha ITOIBOIHBIN TPYOOIPOBOJ,
JIOJDKHBI YYUTBIBATH SKCIUTYaTal[MOHHBIEC YCJIOBHS, UCIIBITATEIbHbIC HATPY3KH U
Harpy3Kd Ipy MOHTaxke TpyOonpoBoaa. Kaxplil BUI HAarpy3KH, ONpeieIeHHbINH
comtacHo 2.2 — 2.10, nomwkeH ObITh YMHOXXEH Ha KOI(QQHIMEHT 3HAYUMOCTH Y.
3HaveHus K03QPHUIHUCHTOB MPUBEICHBI B 1204, 2.1.1.

Ta6nuna 2.1.1
Ko3¢duuueHThI 3Ha4MMOCTH KOMIIOHEHTOB HATPY3KH Y

Bun narpysku Y

Bec TpyOomnpoBoa 1 BCIOMOIaTeJIbHBIX KOHCTPYKITHI 1,1
BuyTtpeHnnee nasnenue:
JUIS Ta30IIPOBOJIOB 1,1

Uil He(TEPOBOIOB U HE(PTEPOLYKTOIIPOBOIOB 1,15
Hapy»xHoe naBieHHe BOIbBI ¢ yIeTOM KoJeOaHUH ypOBHS BOIBI 32 CUET IPHINBHO- 1,1

OTJIUBHBIX SIBIICHUI U BOJTHEHUS 1,4
JlaBiieHue rpyHTa 00BaJIOBKH/3aCBIIKH TPYOOIIPOBO/IA B TPaHIICE

OoneneneHne TPyOONpoBo/Ia B ClIydae TPAHCIIOPTHPOBKH CPEIbl C OTPULIATEIILHOM 1,4
TeMIeparypou 1,1

CelicMuueckue BO31eHCTBHS
BosneiictBue Teuenus 1,1

Bo3snelictBre BoiH 1,15
Bosneiicteue Berpa 1,1
TemneparypHble BO3AEHCTBUS 1,0

2.1.2 PacueTHbIe HATPY3KH C YUETOM (PU3UUCCKUX SBICHUN UX BOSHUKHOBE-
HUSI MOTYT OBITH Pa3ZieIeHbI Ha:

(yHKIIMOHAIBHBIE HATPY3KH;

BHeEIIHUE (MIPUPOIHBIC) HATPY3KH;

HarpysKH IIpU MOHTaXXE, yKJIaIKe U UCIIBITAHUSX;

CITy49aiiHBIC ¥ 0COOBIE (aBapUiiHBIC) HATPY3KH.

2.1.3 Harpy3ku, oOyCIIOBIICHHBIC IIETICBHIM Ha3HAYCHHEM ITOIBOTHON TpY-
OOTPOBOAHON CHCTEMBI M €€ KCIUTyaTalell B 9THX LeNIsX, OTHOCATCS K (yHK-
LMOHAJIBHBIM Harpy3kaMm (BHYTpEHHEE JaBJI€HHE, TeMIepaTypHbIE BO3ICHCTBHS
TPAaHCIIOPTHPYEMOW Cpebl, peakiys IpyHTa MOPCKOro nHa U T. A.). Heobxonu-
MO YYHUTHIBAaTh Bce (PYHKIIMOHATIBHBIE HArpy3KH, ONpeessione padboTocnocoo-
HOCTb CUCTEMBI Ha CTA/INSIX TIOCTPONKH U 3KCIUTyaTaIHH.
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2.1.4 Brenrawne (pUpOAHBIC) HATPY3KH Ha TOABOAHYIO TPYOOTIPOBOJHYIO CH-
CTEMY OIpEeNSIOTCS (haKTOpaMu OKPYXKaroLiel cpelibl U He MOTYT OBITh OTHECE-
HBI K ()YHKIMOHATHHBIM WM OCOOBIM (aBapHItHBIM) Harpy3Kam.

2.1.5 Harpy3ku mpu MOHTa)xe TPyOONpoOBOIa TPH COOIIONCHWH HOpMa-
TUBHBIX BHEIIHHWX YCJIOBHH (BETep, BOJTHEHHUE, TEUCHHE, TEMIIEPAaTypa BOABI H
BO3/lyXa) M TEXHOJIOTHH MOHTa)ka OINPEIEIAIOTCS B 3aBHCHMOCTH OT CIocoba
YKITaJK{, BHEITHUX IPUPOJHBIX YCIOBHH M OCOOEHHOCTEH Tpacchl TpyOompo-
BOJIA.

2.1.6 CmyuaifHple Harpy3kd (BO3ACHCTBHUS YHABIINX MPEIMETOB, OpPY-
Ui pHIOHOW JIOBIH H ZIp.) M 0cOOBIe (aBapuiiHBIE) HATPY3KH, a TaKXKe Bepo-
ATHOCTH WX TIOSBJICHHS SIBISIOTCS HMPEAMETOM CIEIHAIBHOTO PACCMOTPEHHS
Peructpom.

2.2 PACYHETHOE JIABJIEHHE

2.2.1 Pacuernoe naenenne B Tpybomposoxe p,, MIla, onpenensercsa mo
hopmye

Py= P, =P, ) TAD, (2.2.1)

e p,— BHyTpeHHee pabouee 1aBieHue B TpyOONpoBosie, MpuHUMaeMoe B npoexre, MIla;
Py min — MHHUMAIILHOE BHELIHEE I'H/IPOCTATHYECKOE JIaB/icHHe Ha Tpybonposox, MITa;
A p — no6aBoyHOE pacueTHOE [aBICHHE, YUHTHIBAIONIEE JaBICHUE CTPArMBaHHs TPAHCIOPTUDY-
eMoii cpesibl B TPYOONpPOBOAE M/WIIM JAaBICHHE TMAPABIMYECKOTO yaapa B TpyOOIpoOBOJE,
MlIla. [lo6aBOYHOE pacueTHOE JAaBICHHE ONPEEISIETCS B PE3y/IbTaTe THAPABINYECKOTO pac-
yera TpybonpoBosa, onodpeHHoro Perucrpom.

2.2.2 BenmnanHa P min OTIPSIEICTCS IO hopmye

Pywin =Py &, —h [2)710°, (222)

rae p, — IIOTHOCTh MOPCKOH BOMIbI, KI/M?;
g — YCKOpeHHe CBOOOJHOTO TaeHH s, M/C%;
d . — MHHEMAaTbHBIH YPOBEHb THXOH BOMIBI MO TPacce TPyOONPOBOaA, M, YHHTHIBAKOIIHH MPHIHMB-
HO-OTJIMBHBIE ABJICHUS U HATOHBI ¢ o0ecreueHHocThio 1072 1/rox;
h, — pacdeTHasi BBICOTA BOJIHBI Ha IIPOEKTHPYEMOM Yy4YacTKe TpyOOnpoBoaa, M, ¢ 00eCredeHHo-

ctbio 1072 1/ron.

2.2.3 BenmununHa 100aBOYHOTO pacueTHOro naBieHus A p, MIla, yunutsiBato-
IIIETO SIBJICHUE THAPABIMIECKOTO ynapa, J0JbKHa OBITh He MEHee BEITMYHHBI, OTIpe-
JIEIIEHHOH 110 popMmyIte
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t-K
_ 107, (2.2.3)
E-t+D, -K

int

p[ntE.
Ap=V

int

rae V. — CKOpOCTb IBMKEHHs TPAHCIIOPTHPYEMOH cpejibl B TpyOONpoBoze, M/C;
E — Monyns HOpMaIbHOM ynpyroctu Marepuaia Tpyo, MIla;
K — Monynb 00beMHO# yIIpyrocTu TpaHcroptupyemoii cpenpl, MIla;
p,,, — INIOTHOCTH TPAHCIIOPTHPYEMOIi CPEIbl, KI/M%;
D, — BHYTpEHHHUI qUaMeTp TPyOOIpoBoIa, MM;

int

{, — TOJIMHA CTEHKH TPYObl, MM.

2.2.4 B ciydae mpuMeHEHHS CIIEUATIBHBIX KOHCTPYKTHBHBIX MEp 10 yMEHb-
LIEHUIO IABJICHHS IHAPABINYECKOTO yaapa (OrpaHUIEHHs CKOPOCTH 3aKPBITHS ap-
Marypbl, IPIMEHEHHE CIIENNABHBIX YCTPOMCTB O 3aIInTe TPYOOIIpOBOAa OT BO3-
JEUCTBHS MEPEXOIHBIX MPOIIECCOB M JIP.) BEIMUYNHA Ap B pacdeTax MOXeET ObITh
YMEHBIIICHA Ha BEJIMUNHY, COINIACOBaHHYIO ¢ Peructpom.

2.3 TEMIIEPATYPHBIE BO3IECTBUS

2.3.1 [lns cTampHOTO MOABOIHOTO TPYOOIIPOBOIA TOIDKHBI OBITH OIpenese-
HBI OCEBBIE YCHIINS, BO3HUKAIOIHUE TP N3MEHEHUSIX TEMIIEPaTyphbl CTCHOK TPYO.
TemneparypHbIil Ilepenaj B MeTalIe CTEHOK TPyO ClienyeT NPUHUMATh PaBHBIM
Pa3HHUIE MEXKTy MAKCUMAIbHO M MHHIMAJIBHO BO3MOJKHOH TeMIIepaTypoil CTEHOK
BO BpEMSI SKCIUTyaTallui 1 yKIIaJIKH.

2.3.2 MakcuManbHYIO 1 MUHIMAIBHYIO TEMIIEPaTypy CTEHOK TPyO B mpoIiec-
Ce 3KCIUTyaTallX CJIEIyeT ONPENeIATh B 3aBUCHMOCTH OT TEMIIEpaTyphl OKpyKa-
oLIEH Cpezibl, HavaJIbHOM TEMIIEpaTyphl IEPEKaYNBACMOM Cpe/Ibl, THTCHCUBHOCTH
TEIUI000OMEHa TPYOOIIPOBOIA C OKPYIKAOIIEH CPEmoit.

2.3.3 JIoyoKHBI JOMyCKaThCsl MEpeMelIeHns TpyOompoBoaa H3-3a TEIIo-
BOTO OCEBOTO PACHIMPEHHsS B 30HaX OKOJO CTAIMOHAPHBIX MIaT()OpM/IIOIBO-
JHBIX KOHCTPYKIMH (HampuMep, MOJBOJHOTO MaHM(ONIbIAa) U MECTax H3Me-
HEHHUA TPYOOIIPOBOJOM CBOETO HaNpaBlieHUs (Hampumep, TPYOHBIX BCTABOK C
OTBOJIAMH ).

2.4 BECOBBIE BO3JIEACTBUA

2.4.1 IloronHass cymMmMapHasi Harpy3ka OT CHJI Beca JOJDKHA yYUTHIBATH BeC
TpyO, 3aIUTHBIX MOKPBHITHH, OCTOHHBIX MOKPBITHH M OayacTa, pa3aU4HbIX Je-
Tajei TpybompoBoaa (aHOIOB, apMaTyphl, TPOHHHUKOB U T. I.), TPAHCIIOPTUPYE-
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MOI1 cpenbl, CHII TUIaBydecTH. KpoMe 3Toro B ciiydae yKIagkd TpyOoIpoBoaa B
3aCBIITHYIO TPAHIIICIO 1/WIIH 00BAIIOBKU HEOOXOANMO YIUTHIBATh JaBJICHUE TPYHTA
3aCBITKH/0OBAIOBKH.

2.4.2 Ecou TpyOOmIpOBOI, 3aIONHEHHBIN Tra30M WM BO3IYXOM, UMEET IO-
JIOKUTENBHYIO IUIaByYeCTh, TO NMPH YKIAIKe €ro B 3aCHITHYIO TPAHIICIO Mpeiel
MPOYHOCTH IPYHTA 3aCHIIKH Ha CIIBUT' JOJDKEH OBITh JOCTATOYEH IS PEeNOTBpa-
IICHHUS BCIUIBITUS TPYOOIIpOBOA.

2.4.3 Ecmu TpyOompoBo YKIIagBIBACTCS TIOBEPX TPYHTA, M TEMIIEpaTypa Iie-
pekayrBaeMoii cpeibl MOXKET OBITh OTPUIIATEIFHOM, IPH BEIYUCIICHIH CHII TUIABY-
YECTH HEOOXOIUMO YUUTHIBATH BOSMOXXHOCTE OOJIEICHEHHUS TPYOOIIPOBO/A.

2.5 BO3AEVCTBUE TEUEHUSA

2.5.1 IloroHHbIe HATPY3KH: TOPH3OHTANBHAS F, ,, BEPTHKAIBHAS I/, W CyM-
MapHas F', ot Teuenns, H/M, Beraucnsorcs no Gpopmyiam:

P V2
Fc,h:chDa; (251-1)
P V2
F  =c——D; (2.5.1-2)
’ 2
F=\NF? +F (2.5.1-3)

e V. — MpoeKius pacuyeTHOH CKOPOCTH TEdEHHs Ha HOpMaib K OCH TpyOOmpoBojia Ha rIyOuHE
YCTaHOBKH TPYOOIPOBO/IA, ONpeaeIeHHast I JaHHOTO reorpaduueckoro paifona ¢ obec-
neueHHOCTHI0 1072 1/T0/1 Ha OCHOBAHMY MH)KEHEPHBIX U3BICKAHHUM, M/C;

p,, — IWIOTHOCTb MOPCKOH BOMIBI, KI/M?;

¢, — k03(QDUIMEHT COMPOTHBIICHHS TPyOONPOBO/A, ONPEEIIeMblif cormacHo 2,5.2;

¢, — K03 GULMEHT CONPOTUBIIEHUS TPYOOIPOBO/IA, ONIPEAENSIEMBIH COMACHO 2,5.3;
D, — HapyxHbIi THamMeTp TpyOBI, M.

2.5.2 Koo pumenT cOnpOTHBIEHUS TPYOOTIPOBOMA €, JIEKAIIETO HA JIHE,
ompezensieTcs mo rpaduKy Ha puc, 2.5.2 B 3aBUCUMOCTH OT 4nciia PefiHonpaca
Re 1 OTHOCHTENEHOH IIEPOXOBATOCTH HAPYKHOH MOBEPXHOCTH TPYyOHI (aHTH-
KOPPO3HOHHOTO WM 0alIaCTHOTO TOKPBHITHA) K, KOTOPBIE OMPEAETSIOTCS IO

hopmyram

Re=V -D,/v; (2.5.2-1)
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Puc.2.5.2
3apucumocth k03 duimenta ¢ ot uncna Pelinonbaca
Y OTHOCHTEIIBHOM MIEPOXOBATOCTH MOBEPXHOCTH TPYObI:
k=0;2)k=50-10%3)k=2,0-1024)k=4,0-10%5)k=5,0-107;
6)k=7,0-10737)k=9,0-107%8)k=2,0-10"

k=k,/D, (2.5.2-2)

rae v=1_2"-10"°m*c — KuHeMarnyeckas BI3KOCTh BOJIbI;
k,— cpeiHsis BeTMYHHA BHICTYIIOB IIEPOXOBATOCTH HA HAPYKHOM MOBEPXHOCTH TPYOHI, M.

2.5.3 Ko )uueHT CONMpOTHBICHHS TPyOONIPOBOaA C_, JISKAIIETO Ha JIHE,
npuanMaercs paBHeIM 0,8. B cmydae orcrostHHS TpyOOmpoBOZa OT MOpPCKO-
O 1Ha Ha paccTosHne d KOdQOUIMEHTHI ¢ ¥ ¢ ONPENENAOTCA 1o rpaduky Ha

puc. 203
2.6 BOSL[EFICTBI/IE BOJIH U BETPA

2.6.1 IloronHas TopU30HTaIbHAS BOIHOBAsS Harpys3ka Ha TPyOOIpPOBOJ BBI-
YHCIIAETCS KaK CYTEPIO3UIMS CUJI CONPOTUBIICHNUS F| ¥ MHEPLIMOHHBIX CUll F
H/m, mo dpopmymam:

F  =c,—"D; 2.6.1-1)
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i,

Puc. 2.5.3
Koo dumenTsi ¢ 1 ¢_ B 3aBHCHMOCTH OT OTHOCHTENFHOTO OTCTOSHUS TpyOompoBoaa ot axa d/D,

b a
=¢——"D (2.6.1-2)
4

e p,, D, — comacno popmynam (23.1-1) 1 (Quulz);
V,a —cm. 2.6.2;
w Gy il
¢,» ¢, — K03 QUIMEHTEI CONPOTHBIIEHHS MPU BOJHOBOM JIBHKEHAH YACTHIL BOZBI — CM. 2,0.3.

2.6.2 Ilpoexuuu pacuyeTHBIX CKOPOCTH V , M/C, M YCKOpEHHS a , M/c?, BOJI-
HOBOTO JIBW)KEHHS YacTHIl BOJBI HA HOPMaJlb K OCH TpyOOIpoBona Ha riryOuHe
YCTaHOBKH TpyOOITpOBO/Ia ONPEIEIISIFOTCS VISl TAHHOTO reorpauuecKoro paiiona
¢ obecnieueHHocthio 1072 1/rox s Hanboiee BOTHOOMACHOTO HAIMPABICHHS 110
pe3yabTaraM HEeloCPEeICTBEHHBIX HHKEHEPHBIX U3bICKaHHUI 110 TPAcCe MOABOJHO-
To TPyOOIPOBO/A.

B UDHIQKEHHHN S MPUBOJISTCS pEKOMEH TyeMble TaHHbIe ISl YKa3aHHBIX KOM-
MIOHEHTOB CKOPOCTU U YCKOPEHUS BOJIHOBOTO JBIMKEHUS YaCTHI[ BOJBI B 3aBUCH-
MOCTH OT [JTyOHHBI MOPSI, BBICOTHI U IEPHO/IA BOJIH ¢ obecmedeHHocThio 1072 1/rox,
KOTOpBIE OIPEIEISIOTCS 110 pe3yJIbTaraM HH)KEeHEPHBIX U3bICKaHuil. Jlomyckaercs
ucnonb3oBanre CrpaBoYHBIX JAaHHBIX Perucrpa Mo pexuMmy BeTpa W BOJHEHHUS
JUIsl Ha3HAYEeHUs BBICOTHI M TIEpHOJIa BOJIH JUIS TEX PaifOHOB MOPCKHUX aKBaTOPUi,
TJIe 9TU 3HAUEHHMSI OTpe/IeIICHBbI.
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2.6.3 CymmapHasi ropu3oHTasbHasl BOIHOBas Harpyska F . H/m, onpenensi-
eTcst o hopmyre

F =\F2 +F2 . 2.6.3)

w,h w,s w, i

2.6.4 BepTukanbHas MOTOHHAs BOJHOBAs Harpyska /. H/m, Beraucnsercs
o opmyie

p 2
F  =c——D. (2.6.4)
’ 2
e ¢, —cM. 203

2.6.5 KoohhumenTs! ¢, ¢, ¥ ¢, ONPEAENAIOTCS B 3aBUCHMOCTH OT XapaKTe-
PHUCTHK BOJIHEHUS, TapaMETPOB MOABOIHOTO TPyOOMpOBOJa M €TO TPacchl B CO-
OTBETCTBHH C [RUIQKCHHEM O, B KOTOPOM TaKk€ PaCCMOTPEHO COBMECTHOE BO3-
JNEWCTBUE BOJH U TEUEHUH.

2.6.6 IloroHHbIe HAarpy3KH OT YOApOB BOJNH Ha IOBEPXHOCTH TPYOOIPOBOAA
F , H/m, B 30HE BCIUTECKA ONPENENAIOTCS 1O (pOpMyITe

F,=16p, V2D, (2.6.6)

rae V, — NpoeKius pacyeTHOH CKOPOCTH MOBEPXHOCTHOTO BOJHOBOTO JBM)KEHMS YacTHIL BOIbI Ha
HOpMallb K OCH TPyOOIpOBOIA, OMpEeAeaeHHAs I JAHHOTO reorpaduyeckoro paifona ¢
obecrneueHHOCTHIO 1072 1/rox uist HanGosee BOIHOOMACHOTO HANPABJICHHUS HA OCHOBAHUU
HHKCHEPHBIX U3bICKaHHH, M/C.

2.6.7 Ilorounsie BeTpoBbie Harpysku F, , H/M, st yaactkos Tpybonposoza,
HaXOIALINXCS BBIIIC YPOBHS THUXOW BOABI HA PACCTOSHUHM Z, M, BBIYHCIIIIOTCS IO

(bhopmyre
Fw,d = 0’23 pa szv,dzo’zDa’ (267)

rae p,— IWIOTHOCTb BO3IYXa, KI/M’;
V. ,— pacueTHas CKOpPOCTb BETpa, OMpe/eNieHHas T IaHHOTO Teorpaduyeckoro paifona ¢ obe-
crieueHHOCThI0 1072 1/T0/1 HA OCHOBAHMY MHXKEHEPHBIX U3bICKAHHUH, M/C.
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2.7 HEPEMEHHBIE THAPOJUHAMUWYECKHUE HAI'PY3KHN

2.7.1 11 MOABOAHBIX TPYOOIIPOBOIOB, YKIIAIBIBAEMBIX HA JJOHHBIN IPYHT 0e3
3anTyOiIeHHsI UM B OTKPBITON MOJIBOJTHOM TpaHIliee M UMEIOIUX Ha CBOEH Tpacce
CBOOOJIHBIC TPOJIETHI, JOJKHBI OBITh OIMpPEICICHBI MEPEeMEHHbIC (IIUKITHYCCKUE)
THUIPOAMHAMHWYCCKUE HATPY3KHU, BEI3BAHHBIC BUXPEBOM BUOpaIueii — CPBIBOM BHIX-
peii ¢ TOBEPXHOCTH TPYOBI IPH ¢ 0OTEKaHUH MTOTOKOM BOJIBI.

2.7.2 SlBneHue BO3HUKHOBCHHS YKA3aHHBIX MEPEMEHHBIX THIPOIUHAMUYC-
CKHX Harpy30K CIIEyeT pacCMaTpUBaTh JUIS MOIBOJHBIX TPYOOIPOBOAOB IMpH
grciax PeliHonbaca Re > 300, onpenenseMbix mo gpopmyie (2.5.2-1).

2.7.3 JIyi1 nONBOIHBIX TPYOOIPOBOIOB, YKa3aHHBIX B 2.7.2, JOJKHBI OBITH
OmpeeNicHbI TIEPEeMEHHbBIE THAPOANHAMHYCCKUE HATPY3KH, JCHCTBYIOIIUE BIOJb
1 TIOTIEPEK IMOTOKA, YACTOTHI ICHCTBUI 3TUX HArPY30K, a TAK)KE YaCTOTH COOCTBEH-
HBIX KOJICOAHUIT MOIBOIHOTO TPYOOIPOBO/IA JIJIsl HCKITFOUCHHUS SIBJICHUH pe30HAaHCa.

2.7.4 Tlpu ompeeneHUH MEPEMEHHBIX THAPOTUHAMUYICCKIX HArPy30K JTOJIK-
HBI OBITh YYTEHBI CTAIlMOHAPHBIC KOMIIOHCHTBHI THIPOIMHAMHYCCKOTO IOTOKA
(TeyeHUe) U MEPUOUUCCKU MEHSIFOIIUECS CKOPOCTH U YCKOPEHHUS IOTOKA BOJIBI B
MPUOHHOW 00JIACTH, BHI3BAHHBIC BOJTHCHUCM.

2.7.5 lns onpeneneHus: TMHAMUYECKOTO OTKJIMKA MOABOIHBIX TPYOOIPOBO-
JTOB, HAXOMSIIUXCS B YCIIOBUSIX BUXPEBON BHOPALINH, TOJDKHBI OBITH OMPEICTICHBI
clenyronne TUAPOJMHAMUYECKIE TapaMeTphl:

.1 mpuBeneHHast CKOPOCTh

V.=(V.+V)If,D, (2.7.5.1)

w

e f, — cobcTBeHHas yacToTa naHHoH $hopmbl konebanui, ¢
V.~ cormacro (2.5.1-1) n (23.122);
V, - om 262

.2 gucno Kronerana-Kapnenrepa — cM. ¢popmyny (1-1) npunoxerus 6;
.3 K03 GUIMEHT CKOPOCTH MOTOKA

a=V/V +V), (2.7.5.3)
.4 UHTEHCUBHOCTb TYpOYyJICHTHOCTH
I=0,/V, (2.7.5.4)

TAC O — CTAaHAAPTHOE OTKJIOHCHUEC (PIYKTyalluu CKOPOCTH, M/c.
A
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.5 KypcoBO#i yroi oToka OTHOCHTENBHO TPYOBI 0, paj.;
.6 XO>pPUIHEHT YCTOHINBOCTH

dm-m, ¢
KS:#, (2.7.5.6)
P,

a

rae G, — NnonHblid KOdGPUUMEnT nemnpupoBaHus JaHHOH HOPMBbI KoIEOaAHHUST;
m,—>hdexTuBHas Macca, Kr/M.

2.7.6 Tlonnpiit koo PumenT neMnpupoBanus TaHHOK HOPMBI KONEOAHHS G,
PaBeH cyMMe:

-1 ko3 purEenTa KOHCTPYKIIMOHHOTO AeMII(GUPOBAHUS G, 00yCIOBIEHHO-
TO CHJIaMH BHYTPEHHETO TPEeHHs B Marepuaie TpyObl. B mepBom mpubmmxeHnn
npunrumaetcs ¢ = 0,005, npu HamM4IMK GETOHHOTO GAITACTHOTO TIOKPHITHS G =
=0,01-0,02.

.2 ko3¢ punmenTa reMnpupoBaHUsI TPYHTA G
XKeT ObITh mpuHATO ¢ = 0,01;

-3 Ko>hpHIMERTA TMAPOTMHAMUIECKOTO NeMIIPHUPOBAHHS G, (B 00MACTH 3a-
xBara g, = 0).

2.7.7 D PexTrBHAA Macca m,, KI/M BEIYHCIAETCS TI0 GOpMyITe

B [IEPBOM NPHOIIKEHUH MO-

soil’

m, = { m(s) ¢*(s) ds /{ O(s) ds, (2.7.7)

rae  ¢(s) — mpeanonaraemas Gopma konedaHuid TpyOOIPOBOAA, YAOBICTBOPSAIOIIAS TPAHUYHBIM YC-
JIOBUSIM;
m(s) —Macca eAMHULBI JUIMHBI TPYOOIIPOBO/IA, BKIIIOYAIOLIAs MAacCy TPYObI C MOKPBITUSIMHU, MIPHU-
COCIIMHEHHYIO MacCy U Maccy TPaHCIIOPTUPYEMO#t CPEibl, KI/M;
L — nymmHa cBOOOTHOTO TPOJIETA, M.

2.8 CEHCMHYECKHE BO3JIECTBHSI

2.8.1 IIpoYHOCTH CTANBHBIX IOABOAHBIX TPYyOOTPOBOMOB JODKHA OBITH
IpoBepeHa Ha ACHCTBHE celicMruecKnX Harpy3ok. OmeHka ceicMOCTOHKOCTH
MTOJBOAHBIX TPYOOIPOBOAOB INPOBOAUTCS PACUETHBHIM IYyTEM Ha CIEAYIOLINE
BO3JIEUCTBUS:

MIPOEKTHOE 3eMJIETPsACEHHE NOBTOpsieMocThIO 1 pa3 B 100 neT;

MaKCHMAaJIbHOE PAaCYETHOE 3eMIIETPSCEHHE NOBTOpsAeMOCThIO 1 pa3 B 500 net.

2.8.2 OcHOBHEBIE TPeOOBaHUS K PaCYCTHHIM BHEIITHUM BO3ICHCTBHSIM IS OLICH-
KH CEHCMOCTOMKOCTH MTOJBOAHBIX TPYOOIIPOBOAOB MPHUBEICHBI B JIDHIQKCHHIIL 8.
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3 MPOYHOCTH NOABOJAHBIX TPYBOITPOBOJ10B

3.1 OBIIME INOJIOXEHUSA

3.1.1 Pacuer mpoYHOCTH MOPCKHX ITOJBOIHBIX TPYOOIPOBOJOB JODKEH OC-
HOBBIBAaThCS HAa KIACCUYECKHUX WM NOTYIMIUPUUECKUX METOAUKAX U YHCICHHOM
MOJIETUPOBAHUY, KOTOPBIE YUUTBIBAIOT COBOKYITHOCTh JEHCTBYIOIIUX PAaCUETHBIX
Harpy3oK, TpaHUYHbIE YCJIOBHS M HapaMeTphbl CONPOTUBIICHUS TPYO, MMEIOIINX
OTKJIOHEHUSI OT NPaBUIbHON KPYroBOi (hOpMEI.

3.2 OIIPEJEJIEHHUE TOJJIIIWHBI CTEHKH CTAJIBHOI'O TPYBOIIPOBOJA

3.2.1 BbI6op TONIIMHBI CTEHKH CTaJIbHOTO MOABOJHOIO TpyOONpOBOIa, SIB-
JSIOIIMNCS OJHUM U3 ONPEAENSIOIIMX 3TaloB MPOEKTUPOBAHUS, OCHOBBIBACTCS
Ha HEOOXOOMMOCTH 00ecIeYeHHUs! MPOYHOCTH (YCTOHYMBOCTH) M HEOOXOJMMOTO
ypoBHs 6e3omacHocTH TpyOonpoBona. Pacuer BeimonHsiercs it Hanbosee HeOna-
TONPUATHOTO COYETAHUS BOSMOXKHBIX HATPY30K.

3.2.2 TonumHa CTEHKU CTAIBHOTO TPyOOIpOBOJa AOJDKHA ONPEICISTHCS, C-
XOJIs U3 CIEIYIOIUX yCIOBUI:

MECTHOH TIPOYHOCTH TpyOOIIPOBOJA, XapaKTepHU3yeMOW MaKCHMaJbHBIMHU
3HAUEHUSIMH KONBLIEBBIX HAMPSKEHUH;

JIOCTaTOYHOH JIOKAIBHON YCTOWYMBOCTH TPyOOIIpoBOIa.

3.2.3 TonmuHa CTEHKM CTaIbHOTO TPYOONPOBOAA £, MM, UCXOJIS M3 YCIIOBHH
MECTHOH NPOYHOCTH, onpeneisiercs o Gopmyse

pODa
t=—"c +c, (3.2.3)
260

e p, — PacueTHoe NaBienue B Tpydonposose, MIla, onpesiensemoe comacHo 2.2;
D, — HapyKHbIi 1uameTp TpyObI, MM;
G — JIOIyCTHMOE HalpsbKeHHe MaTepuaia TpyOos! (cM. 3.2.5 ), MIla;
¢ — K03 HUIMEHT MPOYHOCTH, ONPEASIIEeMbIH B 3aBUCHMOCTH OT CII0C00a M3TOTOBIEHUS TPYO

(em. 3.2.4);
¢, — mpubaBka Ha KOppo3uIo (cM. 224 1 7.2.3), MM;
¢, — mpubaBKa, KOMIEHCHPYIOLIAsk TEXHOJIOTMYECKUH JIOMYCK Ha U3rOTOBJIEHUE TPYO, MM.

3.2.4 Koa(hpunmeHT mpoyHoCTH ( IpuHUMaeTcst paBHbIM 1,0 1151 GecIIIOBHBIX

TpyO U 115 CBapHBIX TPYO, 0100peHHBIX PerncTpom u BeITyCKaeMbIX Ha IIPU3HAH-
HBIX PerucrpoM npeanpusTusx.
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JA1st OCTanbHBIX CBAPHBIX SKCTIAHIUPOBAHHBIX TPYO (IPSAMOIIOBHBIX C OJHAM
WM IBYMSI IIIBAMH W CIMPATbHOLIOBHBIX) KOG (GHUIHUEHT IPOYHOCTH (¢ MPUHUMA-
€Tcs B 3aBUCHMOCTH OT TOJIIINHBI CTCHKH:

0,9 mu1sg TONIIMHEI CTEHKH He 0oiee 20 MM;

0,85 ms OombIIEl TONIIMHEI CTEHKH.

Hcrionp30BaHne CBApHBIX HEIKCIIAHANPOBAHHBIX TPYO HE pekoMeHayeTcs. B
ClTydae uX MPUMEHEHHs K03()(OUITMEHT TIPOYHOCTH (¢ TpHHUMaeTcs paBHBIM (,85.

3HavueHus kod3(duimenTa TPOIHOCTH (¢ MOTYT OBITH YBEIHYECHHI IO CPaB-
HEHHIO C YKa3aHHBIMH BBIIIIE B CIy4Yae, €CIM BO3MOXHOCTb 3TOTO JOKa3aHa BbI-
MTOJTHEHUEM TIOJTHOMACIITAOHBIX HCIIBITAHUH TPYO Ha pa3pyIIeHHE MO TPOTpaMMe,
comtacoBaHHOM ¢ Peructpom.

3.2.5 JlomycTiMOE HaNpsDKECHNWE G JOJDKHO TPHHUMATHCS PABHBIM HaHMMEHb-
EMY U3 3HAYEHUM:

RF Rlﬂ
6 =min|—, , (3.2.5)
n

e m

rae R, — MUHMMAaJbHOE 3HAYEHUE MPeJeNna TeKydecTn Metaiia tpy6, MIla;
R — MUHMMAaJIbHOE 3HAYEHHE MPe/ieNia MPOYHOCTH MeTamia Tpyo, Mlla;
n, — k03(pduiKeHT 3armaca NMPOYHOCTH 110 MPEIENTY TEKYYECTH;
n, — ko3 UIHEHT 3amaca MPOYHOCTH MO MPEJETY NPOYHOCTH.

3Ha4enus n, ¥ 1, TPUBEIEHBI B A0 3.2.5 B 3aBUCHMOCTH OT Kjacca Tpy-
6ompoBoza.

Tab6numna 3.2.5
3Hayenusi K03()(PULIHEHTOB 3amaca NPOYHOCTH

Krnacc IonBoanslii yuactok | Beperosbie 1 NpHOPEKHBIE YHACTKH B OXPAaHHOU 30HE
TpyOoIpoBoaa n, n n, n
L,L1 1,18 1,75 1,23 1,78
L2 1,22 1,88 1,28 1,92
L3 1,25 2,0 1,33 2,05
G,G1 1,18 1,75 1,23 1,78
G2 1,20 1,78 1,27 1,81
G3 1,22 1,81 1,33 1,92
IMpumeganus: |. OxpaHHas 30Ha NPUOPEKHBIX YUACTKOB TPYOOIPOBOJA — YIAaCTKH Ma-
THCTPAIFHOrO TPYyOOIPOBOaa OT ONbKalIell K ype3y BOABI 3alIOPHON apMarypsl U jajee 1o JHY
MOpsl, Ha paccTOsiHUM He MeHee 500 M.
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IIpooonxcenue mabn. 3.2.5

2. KoadpumuenTs! 3amaca 1o coracoBaHuro ¢ Pernctpom MoryT ObITh YMEHBIICHBI TP IPO-
BEJICHUU CHEIHAIBHBIX PACUETOB OOMICH U MECTHOH IPOYHOCTH C y4ETOM KOHKPETHBIX YCIIOBUIH B
MecTe YKJIaJKH H PacoIoKeHHs TpyOOIpoBoa Ha IPyHTE.

3.2.6 MakcuManbHBIE CyMMapHBIe HanpshkeHus B Tpybonposone o, MIla,
00yCIIOBJICHHBIC ACHCTBHEM BHYTPEHHETO M BHEIIHETO JABJICHHS, IPONOIBHBIX
YCHITHH (HampuMep, OT TETUIOBOTO PACIIMpPEHHs W/WIH YIPYroro u3ruba ydact-
KOB TPyOOIIPOBO/IAa), a TAKXKE BHEITHUX HATPY30K, YKa3aHHBIX B PA3/L. 2 C yUETOM
OBAJIBHOCTH TPYO, HE JJOJDKHBI PEBBIIIATH JOIYCTUMBIX 3HAYCHHH HaNPSDKCHUI:

o =Vo2+02 -060 +317<kR, (3.2.6)
max X hp x hp ¢ e
[e G — CyMMapHble IPOAOJbHbIE HanpshkeHust, Mlla;
G, ~ CYMMapHBIC KOJIbIICBBIC HAMPSKEHH, Mlla;
T — TaHT'€HIIMAJIbHbIE (KacaTenbHble) HanpsbkeHus, MIla;
k_ — ko> duimenT 3anaca Mo CyMMapHbIM HATIPSHKEHUSM.

3navenus Kod(pPUIMEHTOB 3amaca kK MpUBENEHBI B TA0L3.2.0 B 3aBUCHMOC-
TH OT KJIacca TPyOOIpoBoO/a.

Tabnuma 3.2.6
3Hayenusi K03()(PULIHEHTOB 3anMaca NPOYHOCTH MO0 CYMMAPHBIM HANIPSKEHUSIM

3uauenus k
Knacc <
TpyGonpoBoa J171st HOpMaITbHBIX JI1sl KpaTKOBPEMEHHBIX Harpy30K B Ipolecce
YCIIOBHIA 3KCILTyaTaluu CTPOUTEIBCTBA M THAPABINYECKUX UCIIBITAHUN
L,L1 0,8 0,95
L2 0,727 0,864
L3 0,696 0,826
G, G1 0,8 0,95
G2 0,762 0,905
G3 0,727 0,864

3.3 PACHET CTAJIBHOI'O IOABOJHOI'O TPYBOIIPOBOJA
HA YCTOMUYUBOCTH (CMSITHE) IOJ JEMCTBUEM
I'NMAPOCTATHYECKOI'O JABJIEHUSI

3.3.1 Hapsiny c pacueroM Ha JeiicTBHE BHYTPEHHETO IABICHHUS MOPCKOM
MO/IBOJIHBINA TPYOOIIPOBOX B 0053aTEILHOM MOPSJIKE NODKEH OBITh IOIBEPIHYT
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TPOYHOCTHOMY PacyeTy Ha JEHCTBHE BHENTHETO TUIPOCTATHYECKOTO NABIEHHS P,
(em. 3.3.3), ciocoOHOTO Ha OIpEeNieHHBIX ITyOHHAX CMATh CTEHKY TPyOOIpo-
BOJa (BBI3BaTh IOTEPIO YCTOHYMBOCTH CEUCHHUS) WM CO3/1aTh B HEH KOJIBIIEBBIE
CKUMAIOIINE HANPSDKEHNUS, IPEBBIMIAIOINE JoImycTuMble (cM. 3.2.0).

3.3.2 TIpo4HOCTHEIE pacdeThl MOPCKHUX MOABOAHBIX TPYOOIPOBOIOB HA YHC-
TOE CMATHE CJIEAYET BBINOJIHATH JUIA CaMbIX HEONaronpusTHBIX YCIOBHH — BO3-
MOKHOTO MUHHMAJILHOTO BHYTPEHHETO JIaBICHNS H MAaKCUMaJIbHOTO THAPOCTATH-
YECKOTO JaBJICHUS:

MHHHAMaJIbHOE BHYTPEHHEE JaBJICHUE, KaK MPABIJIO, HIMEET MECTO Ha dTarax
CTPOUTEIHCTBA M OCYIIKH BHYTPEHHEH MOBEPXHOCTH TPyOOIIpoBOza MOCE THA-
PaBIMYECKHUX UCTIBITAHUH ( B 3THX CIIydasx OHO OyZeT paBHO aTMoc(hepHOMY HITH
Jla’Ke MEHBIIIE, €CJIN OCYIIIKa BBIIOIHIETCS] BAKYYMHBIM CIIOCOOOM);

MaKCUMaJIbHOMY THAPOCTaTHIECKOMY JAaBICHUIO COOTBETCTBYET MaKCHMAaJIb-
Hasl TITyOWHa BOJBI C YYETOM IIPUINBOB, HATOHOB, CE30HHBIX U MHOTOJIETHHX KO-
nebaHuil ypOBHSI MOPSL.

3.3.3 BenuuuHa KPUTHYECKOTO BHEIIHETO NABJIECHHS Ha TPyOONpPOBOX p,,
MIla, npuBonsImas K CMATHIO ITOIIEPEYHOTO CEUEHHs, HO HE MHUIMUPYIOUIAs
IUTACTUYECKUX AeOpMaIiii B cTeHKe TPyOBI (Tak Ha3pIBAEMOE, YIIPYTOe CMSATHE),
MOXeT OBITh OTIpeneNeHa 1mo Gopmyie

1 2 [t}
p,=— ——|—], (3.3.3)
k,  1-w\D,

1

rae E — Monynb HOpManbHO# yrpyroctu Marepuana tpyo, MIla;
p — koaddunment Ilyaccona;
D, — napyxHblil 1uamerp TpyOsl, MM;
{_— TOJIIMHA CTEHKH TPYObI, MM;
k, — xoadpuument 3anaca, onpenensembii 110 1a01, 3.3.5.

3.3.4 B 3aBUCHMOCTH OT YIIPYTUX U IIACTHYECKUX CBOWCTB MaTepHala Tpy-
OBl 1 I ONPENENICHHBIX COOTHOIIEHHUAX JUAMETPa 1 TOJIINHBI CTCHKH YPOBEHb
KOJIBLIEBBIX CKMMAIOIIHX HANPSHKEHUH MOXKET JOCTHYb IpeJieia TEKYIECTH C yBe-
JIMYCHNEM BHEIIHEH Harpy3KH eIe A0 HaCTYIUICHNS CMITHS. Benmmurnaa naBneHus
CMATHA P, MIla, onpenemnsercs mo Gopmyre

p=—— — (3.3.4)
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e D, — BHYTPEHHUI JuaMeTp TpyObl, MM;

R,—cm. popmyny (3.2.2);
¢, — TONIIMHA CTEHKH TPYOBI, MM;
k, — koo punment 3anaca, onpenensembii 1o 1a01 3.3.3.

3.3.5 [IpoBepka Hecylei CIOCOOHOCTH TOMEPEYHOTO CEYEHHS MOIBOAHOTO
TpyOOITPOBO/Ia HA YHCTOE CMATHE TIOJ] ICHCTBIEM BHEIIHETO JABJICHHS BBITIOJIHS-
etcs mo popmyre

2=k Py (3.3.5-1)

Tie p,— Hecymas crocoOHOCTh TIOMEPETHOTO ceueHus Tpybonposona, MIla, onpenensiemas mo Gop-
myie (3.3.5-2);
k_— koo uument 3anaca, onpenensieMblii o Lan.3.3.3;
Py myx — MAKCHMANBHOE BHEINHEE JABIICHHE Ha Tpybonposox, MIla, ompenensiemoe 1Mo (opmy-

e (Ldu33);

p,p,
p,=—— (3.3.5-2)
Npitp.

TI€ p, U p, — KPUTHYECKHE HATPY3KH IO YIPYToMy M ILIACTHYECKOMY CMATHIO, ONPENETSAEMBIE TI0

dopmynam (3.3.3) 1 (3.3.4), COOTBETCTBEHHO.
Pomas = P, 8+ 1, [2)10°, (3.3.5-3)

e p, — MWIOTHOCTh MOPCKOi BOMBI, KI/M’;
g — YCKOpEHHe CBOOOIHOTO MaeHHsI, M/c?;
d_ —MaKCHMaNbHBIH ypOBEHb THXOH BOMIBI TIO Tpacce TPyOOMPOBOAA, M, YIUTHIBAKONIHE PHITHB-
HO-OT/JIMBHBIE SBJIEHHS M HArOHBI ¢ 00ecnedeHHocTh0 1072 1/rox;
h,,— pacueTHas BBICOTA BOMHBI Ha TIPOEKTHPYEMOM YJacTKe TpyOOmpoBoa, M, ¢ obecreqeHHOC-
110 107 1/TOS,.

Tabnuma 3.3.5
3Hayenus: K03 PUIHEHTOB 3anaca TPYOONPOBOIA HA YUCTOE CMSATHE

Knacc tpybonpoBona k, k, k,
L, L1 2,0 1,05 1,5
L2 2,3 L1 1,65
L3 2,5 1,2 1,8
G, Gl 1,8 1,05 1,4
G2 2,0 1,1 1,5
G3 2,2 1,2 1,65
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Dopmyna (3.3.5:-2) neficTBUTENbHA TIPH YCIOBUH BEITIOIHEHUS COOTHOIICHHS
15<D /t <45

1 BEJIMYMHBI Ha9allbHON (3aBOJCKOI) OBaIbHOCTH i TpyO He 6oxee 0,5 %.
OBasbHOCTB OTIpeernsieTcs mo Gopmye

U: a max a min ’ (335_4)
D

a

rme D, wuD . —COOTBETCTBEHHO MAKCUMAIILHBIA 1 MUHUMAJIbHBIN HAPYXKHbBIC TUAMETPBI TPYObI, MM.

ax amil

3.4 PACUET CTAJIBHOT'O MIOABOAHOI'O TPYBOIIPOBOJA
HA JIOKAJIBHOE CMSATHE

34.1JlokanbHOE CMATHE — MOTEPS YCTOHUINBOCTH IEPBOHAYAIEHON
(hopMBI TpyOOTIPOBO/IA B BHIE M3JTIOMA MITH KOPOOJICHHS TIOT ICHCTBHEM BHEIITHETO
THAPOCTATHIECKOTO IABIICHHUS, TIPOIOIBHBIX CHJI U H3THOAIOIIETr0 MOMEHTA.

3.4.2 TIpoBepka MOIBOAHOTO TPYOOIIPOBOJA HAa YCTOHYHMBOCTH IPH €0 YK-
JaIke TOA NeHCTBHEM Harpy3oK, yKa3aHHBIX B 34,1, HOIDKHA OBITH BBHITIOJTHEHA
COTJIACHO HEPaBEHCTBY

pgmax I11 M H2 T n3
H—|+—] <ln, (3.4.2-1)
D, M, T

e p, — KPUTHUYECKOE BHEIIHEE JIABJIEHHUE, BBI3BIBAIOIIEE JIOKATBHYIO TOTEPI0 yCTOHYMBOCTH
TpyOs1, MIla, u onpeaensemoe no Gpopmyie (3.3.5-2);
M, — xputndeckuii usrubarommii Moment, KHM, onpenensiembiii o gpopmyne

M,=(D, +t)tR 10 (3.4.2-2)
T — KpuTHYECKas MposiosbHas cuna, KH, onpenensemas no gpopmyie
I=n(D,+t)tR 107 (3.4.2-3)

P — CM- DOpMyIy (33.323);
M — pacueTHbIN M3ru0aroINii MOMEHT, ONPEAEIIAEMBbIH C YUETOM MONEPEYHbIX CUJI OT BOJI-
HEHHs, BeTpa, TeUCHUs 1 H3THOAI0MUX MOMEHTOB IIPHU yKJIaJKe TpyOOIpoBoaa pasiiiny-
HBIMU criocobamu, KHm;
T — pacueTHas MPOROIbHAS CHIIA, ONpeiessieMasi ¢ yUeTOM IPOJOIbHBIX CUII IIPU YKIIaIKe
TpyOONpOBOAA pa3nuuHbIMU criocobamu, kKH;
P, M uT —Hecymas cnocoOGHOCTL TPYOOIPOBO/A 10 OTAEIBHBIM BUJIaM JIEHCTBYIOUIMX HATPY30K
(TIpezienbHO JOMyCTUMBIE 3HAYEHHUsI TOTO M MHOTO CHIOBOTO (haKTopa IpHU yCIOBHUH,
YTO OCTaJIbHBIC BHIbI CUIOBOM HAarpy3KH OTCYTCTBYIOT);

D, .t uR —cm. dopmyny (3.3.4);
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n, — kO>(QQUIMEHT 3anaca, TPMHUMAEMBIH B COOTBETCTBUM C TaOm, 3.4.2 MOXET ObITh
YMEHBIICH TP IPOBEACHUHN MCIIBITAHUI HA 00pa3iax TpyO MpH COBMECTHOM ACHCT-
BHH Harpy30K [0 METOHKE, COITACOBAHHOI ¢ Pernctpom;
n,, n, 1 n, —KodQQUIMEHTHI, OpeieNseMble SKCTIEPUMEHTATBHO Ha 06pasiax TpyO MpH COBMECTHOM
JIEWCTBUH HArpy30K 110 METoMKe, ofo0perHoi Peructpom. Eciin HepaBencTBo (3.4.2-1)
BBITIONHACTCA TIPU 1, = 1, = 1, = 1, TO laNbHeHIIee NX YTOUHEHHE He TpedyeTcs.

Tabnuua 3.4.2
3nauenus ko3 punuenTa 3anaca npu pacyere TPyoONPOBOAA HA JOKAILHOE CMIITHE

Kuacc tpy6omposona
L, L1 L2 L3 G, G1 G2 G3
n 1,2 1.4 1,6 1,1 1.3 L5

3.4.3 Ilpu cOBMECTHOM BO3ZCHCTBUH U3TH0a U CXKaThs B pacueTax Ha yCTOil-
YHBOCTH (CMSATHE) MOABOJHBIX TPYOOIPOBOJOB ClEAyeT NPUHUMATh 3HAYCHUE
npeziena TeKy4ecTd Ha cxkaThe paBHbIM 0,8 MHHUMAJIBHOTO Ipefesia TeKyuecTn
Matepuaia Tpyo.

3.5 PACHET CTAJIBHOI'O NIOABOJHOI'O TPYBOITPOBOJA
HA JIABUHHOE CMSATHUE

3.5.1 JlaBuHHOE CMsTHE — SBICHHE PACHPOCTPAHEHHUS JIOKAJIHHOTO
CMSATHS CEYeHUS TITYOOKOBOJHOTO TPYOONPOBO/IA IO Tpacce Tpyoonposoaa. SBie-
HUEC JJABUHHOI'O CMATHUA UMECT MECTO ITPU YyCJIOBHUH, KOTJIa BHCHIHEC THAPOCTATU-
YecKoe JaBlIeHHe Ha OONBIINX ITyOWHAX MPEBBIIIacT KPUTUIECKOE 3HAUCHHUE P,

3.5.2 Kputnueckoe 3HaYeHHE BEITMYMHBI THAPOCTATHUECKOTO IAaBICHHS Py
Mlla, npu KOTOPOM MOKET BO3HUKHYTh JAaBUHHOE PacCIpOCTPAHEHHUE CMSITHS,
ompenensercs mo Gopmyie

24
tC

p,=24R, ol (3.5.2-1)

Tae ¢ — TONIIMHA CTEHKH TPYOBI, MM;
D, — HapyXHbIi 1uaMeTp TpyObl, MM;
R, — MUHMMAaNbHOE 3HAYEHHUE TIPE/IENa TeKyuecTH Matepuana Tpy6sl, MIla.

Ycnosuem OTCYTCTBH JIJABUHHOT'O CMATHUA ABJIACTCA BBIIIOJIHCHUE HEPABCHCTBA

P < 12D, (3.5.2-2)
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TAC P, — ONPEENICTCs 110 dopmyne (3.3.5:3).
[Ipu HecoOmoneHnn HepaBeHCTBa (3.5.2-2) A MOIBOTHOTO TPYOOIPOBOAA
WIA €0 yJyacTka TpeOyeTcs BBEICHUC CICIHATBHBIX KOHCTPYKTHBHBIX MEp IO
NpeayNpeKACHUIO JABUHHOTO CMATHUS.
3.5.3 Jlns npenynpekIeHUsS BO3HUKHOBEHUS JIABUHHOTO CMSITHS (3aIIUTHI
ITOJIBOHOTO TPYOOTMPOBOA) AOIKHEI OBITH PHUHSATHI CICTYOIIIE MEPHIL:
YBEJNIMYCHUE TONIIMHEI CTEHKH TPyOOMpoBOIa IO Mepe YBEIHYCHUS TITyOu-
HBI MODS;
YCTaHOBKA OFPaHUYHUTENEH CMSTHSL.

3.6 PACUET CTAJIBHOT'O NIOABOJHOI'O TPYBOIIPOBOJA
HA YCTAJTOCTHYIO MIPOYHOCTb

3.6.1 Obmue noJioKeHH.

3.6.1.1 IIpouynocts TpyOOnpoBOAa JOHKHA MPOBEPSTHCS MO YCTAIOCTHO-
My KPUTEpHIO Ha 0a3ze TMHEHHOI TMIOTe3bl CYMMHPOBAHHS YCTAJIOCTHBIX IO-
BPEXICHUHN

n Nn(Ac)
2———=1n, (3.6.1.1)
=1 N,(A Gi)

Iie 7 — KOIMIeCTBO PEXUMOB HATPy)KEHUS;
n,(AG,) — KOIMYECTBO UKJIOB HATPYXKEHHS JUIS KAKIOTO PEKUMA;
N,(Ac,) — COOTBETCTBYIONIME TOYKH KPUBOH yCTANOCTU MaTepuaia TpyO 1Jisl KaXI0TO PexKUMa;
A G, — U3MECHEHHE HATIPSHKEHMH 32 IMKI HATPYXEHUsI, ONPEIENIEMOE KaK anrebpandeckas pas-
HOCTb HaHOOJIBIIETO U HAUMEHBIIEro HapshkeHuH 3a muki1, MITa;
7, — KOY(pQUIMCHT 3anaca, IPUHIMACMBIN B cooTBeTCTBIM ¢ ZA0IL3.6. 11

Tab6nuna 3.6.1.1
3uavenusi ko3 puLHEHTA 3aMaca NP pacyeTe TPyOONMPOBOIA HA YCTAIOCTH

Kiace TpybonpoBozna
L, L1 L2 L3 G, Gl G2 G3
n 3,0 5,0 8,0 3,0 4,0 5,5

3.6.1.2 OreHka ycTaJOCTHOM MPOYHOCTH TPYOOIIPOBOAA TOJDKHA YUYUTHIBAThH
ACUMMETPUIO IMUKITUYCCKUX Hal'[pﬂ)KeHI/Iﬁ 1 IBYOCHOCTbH HAIIPAKCHHOT'O COCTOA-
HUS MaTepuana TpyObl.
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3.6.1.3 KpuBas ycramoctu Marepuana TpyO MOXXET OBITH IONydYeHa ITy-
TEM CHENWABHBIX HCIBITAHWN WM B3ATa W3 MPUMEHHMOTO MEXXTyHapOTHOTO
WIN HalMOHAJhHOTO cTaHmapra, Hanpumep [OCT 25859-83, u cormacoBana c
Peructpom.

3.6.1.4 I1pu pacueTe Ha YCTATOCTD AOJDKHBI YIUTHIBATHCA:

paboune UKl U3MEHEHNUS TaBICHNS MEX/y ITyCKOM M OCTaHOBKOIf;

LUKJIBI HATPYXKEHHS P ITOBTOPSIOMINXCS UCTIBITAHUAX JaBICHUEM;

LUKJIBI HATPYXXEHHS, BBI3BAHHBIE CTECHEHHOCTHIO TEMIIEPATYPHBIX Aedopma-
IIH B TIPOIIeCCe IKCIUTYaTaIiH;

BHOpanus, BeI3bIBAEMast CPBIBOM BUXPEH OT IMOJBOIHBIX TCUCHHH;

TIEPUOANIECKUE BOTHOBBIE HATPY3KH.

3.6.2 Moneab TMHAMHYECKOr0 OTKJIHKA MOIBOAHOIO TPyOGOmpoBoaa Ha
nepeMeHHbIe THAPOIUHAMUYECKHEe HATPY3KH.

3.6.2.1 BuxpeBasi BUOpauus B10JIb MOTOKA.

3.6.2.1.1 Ammntyna xonebaHui CBOOOIHOTO TIposeTa TpyOOIpoBoIa BIOIb
MIOTOKA, BO30YKJAEMBIX CPBIBOM BHXPEH, ONPEAEIICTCS BETMIMHAMH TIPUBEICH-
HOH ckopocTH V,, koo puuuenta ycTonunBoCTH K, AHTEHCHBHOCTH TypOyJIEHT-
HOCTH /, ¥ KypCoBOTO yIiTa motoka 0, (em. 27235 — 2.2.7).

3.6.2.1.2 OcHoBHBIE TpeOOBaHMUS K MOIECIH TUHAMHYECKOTO OTKIWKA IS
Koje0aHMi CBOOOMHOTO TposieTa TPyOOIPOBOIA BIONb IOTOKA, BO30YKIAEMBIX
CPBIBOM BUXPEM, MPUBOAATCS B pazl, 1 npunoxenus 7.

3.6.2.2 BuxpeBasi BUOpalus nomnepex moTokKa.

3.6.2.2.1 Ammntyna xonebaHui CBOOOIHOTO TpoJIeTa TPYOOIIpOBOAA TIOTe-
PEK MOTOKa, BO30YKJaEMBIX CPBIBOM BUXPEH, 3aBUCHUT OT COBOKYITHOCTH Pa3IHd-
HBIX TTApaMeTPOB, K KOTOPHIM B TIEPBYIO OYEPEH CIEAYET OTHECTH IPUBEACHHYIO
CKOpocTh V,, uncio Kronerana-Kapnenrepa KC, koo (puumeHT CKOPOCTH TOTOKA
0 ¥ K0O3QPUIMERT yCTOHIMBOCTH K .

3.6.2.2.2 OcHOBHEIE TPeOOBAaHUSA K MOACITH TUHAMUYECKOTO OTKITUKA TSI KO-
nebaHmii cBOOOIHOTO TpoJieTa TPyOOIIpOBOAa IOMEPEK MOTOKA, BO30YKITaEMBIX
CPBIBOM BHXpPEH, IPUBOAATCS B A3, 2 TIPHUIOKEHIS 7.

3.6.2.3 HeoOxomuMmeIii U1 TpOBEIEHHS pacdeToB Oe3pa3MepHbIi kodhdurm-
€HT IIPHCOEIMHEHHON MaCChl, KaK JUIA TNIaJIKNX, TaK U IJIS IIEPOXOBATHIX MOBEPX-
HOCTEH TPYOBI, OIIPEAENAETCS COOTHOIECHHEM

,6
0,68 + ——————— mad/D, <0,8
1+5-(d/D)
C = “ , (3.6.2.3)
1 s d/D, > 0,8

40



e d/D,—cm. 2.5.3 vi IDUIQKCHUC G

3.6.2.4 Omnpenenenne COOCTBEHHBIX YaCTOT U COOCTBEHHBIX (hOpM KoneOaHmi
YYacTKOB TIOIBOAHBIX TPYOOITPOBOOB CO CBOOOMHBIMH ITPOJIETAMH ITPOBOIUTCS
Ha OCHOBE YMCIICHHOTO MojienrpoBanus. [Ipn aTom HeoOxoxmmo:

YCTaHOBUTD TOJIOKEHHE CTaTHIECKOTO PABHOBECHS;

OTIPEIeTNTh COOCTBEHHBIE YaCTOTHI KosleOaHui TpyOoIpoBoa;

BBINTOJTHATD JIMHEAPH3ALUIO 33]]a491 O B3aUMOIECHCTBHHU «TPYyOa-TpyHT»;

OILICHWUTH BIIMSIHAE T€OMETPUYECKON HENMHEWHOCTH HA JAWHAMUYECKHH OT-
KIIMK PaccMaTpUBAEMOMN CHCTEMBI.

3.6.2.5 [IpoynocTs TpyOOMPOBOAA MO YCTAIOCTHOMY KPHTEPHUIO TIPH BO3JIEH-
CTBHH BHXPEBOH BUOpAILIMK POBEPSETCS B COOTBETCTBHHU ¢ 3.0.1.

3.7 PACHET CTAJIBHOT'O NIOABOAHOI'O TPYBOIIPOBOJA
HA CEMCMHUYECKHE BO3JIEACTBUA

3.7.1 IIpu BO3ACHCTBHN IPOEKTHOTO 3€MJIETPSICEHHS TTOABOHBIN 3arimyOieH-
HBII MM ¢ 00BaJIOBaHWEM TPYOOTIPOBOJI IOJIKEH OCTABAaTHCS B PEKUME HOPMaJIh-
HOMW IKCIIITyaTalluy, IPHU ATOM JOJKHO BBIIOIHATHCS YCIOBHUE:

g, <0,1 %, (3.7.1)

rae &, — obmas u3rnOHas AedopMamms MeTasna TpyOsl, pacCyMTaHHas 10 KpUTEpHio Museca ¢ mo-
MOIIBIO YHCICHHBIX METOI0B (CM. R34 npHiIoxeHus §).

3.7.2 Ilpu BO3AEHCTBUM MAaKCHMAaJIbHOTO PACYETHOIO 3E€MIIETPSICEHUs
B TIOZIBOZIHOM TPYyOOIIpOBO/E HE JOJDKHBI MOSIBISATHCS PA3pBIBBI U 30HBI pas-
repMeTH3anuy. JOMycKaloTcsl CcieAylolne MOBpeXIeHHs: rodpoodpa3osa-
HUe TpyOBI, JOKaJIbHAas IMOTepsl yCTOMUYMBOCTH CTEHKH TPYObI, 00mas moTeps
YCTOHYMBOCTH TPyOOINpOBO/a, 0Opa3oBaHNEe HECKBO3HBIX TPEUIMH B CBApPHBIX
IIBaxX, pa3Mephbl KOTOPHIX JOMYCKAaIOTCsS HOpMaMu sKkcruryatanyuu (ecm. 4.1.3 Py-
kxoBoncTBa MIIT).

3.7.3 CelicMOCTOHKOCTH TIOJIBOAHOTO TPpyOOIPOBOIa MPU BO3IEHCTBIM MaK-
CHMAJIHOTO PAaCUeTHOTO 3eMIIETPSCEHHUS CANTAETCS] 00SCIIEYEHHOM, €CITH BBITION-
HSIIOTCS CIETYIONUE YCIOBHS:

3.7.3.1 MakcumainpHast BeJIMIHHa 001Ie tedopmanny o Kpurepuio Museca
MeTasIa TpyOsl €,, He IOJDKHA IPEBBIIIATh 2 %.

3.7.3.2 MakcumanbHas 1epopMayy CKaTHsA €, HE I0JDKHA MPEBBIIIATh BEITH-
YMHY 0CEBOH neopMarum roppooOpa3oBanHus € .
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€. <¢g. (3.7.3.2)

Bemmanna negopmamun rodppoobpasoBaHus €. COOTBETCTBYET TOYKE MaK-
CHUMyMa JHarpaMMBbl «IPOJOJIbHAS CKMMAIOIAs CHila — oceBasi Aedopmaris» n
OTIpeAessIeTCs MyTeM HCIBITaHuH TpyO B mpu3HaHHOW Permcrpom maboparopun
WIH TIyTEM PacyeTHOW METOIUKH, onoOpeHHoi Peructpom.

Jns MonenupoBaHMs MOBEICHMS TPYObI B MpOIlecce MOTEPH YCTOMYMBOCTH
JIOJDKEH OBITh MPOBEAEH pacyeT ¢ MOMOIIBIO YUCICHHBIX METOIOB (cM. pasa. 4
TMPUIOKEHUS 7) ¢ yIeTOM (U3UIESCKON U TeOMETPHUIECKON HETMHEWHOCTH.

3.7.3.3 MakcuMmanpHas BelnYnHA AedopManuy pacTsDKEHHS HE TOJDKHA
npeBbImars 2%.

[Ipu 3TOM JOIKHO BBIIOIHATHCA 001Iee TpeOoBaHME:

R >R, (3.7.3.3)

e R, — MUHMMaIbHBI MPEEN TEKY4eCTH MeTallia ceapHoro wsa, MIla;
R, — MUHMMATIbHBIH [PEIEN TEKYYECTH OCHOBHOTO MeTasa TpyOst, MITa.

3.7.3.4 JIOJOKHO BBITIONHATHCS CIEAYIOMIEE COOTHOIICHHE MEXAY H3THO-
HOM Jedopmarueil €, 1 KpUTHYeCKoil nedopmanueii €, 1pu usrude tpyodo-
MpoBOAA:

€,/€ <0, (3.7.34-1)

6 - : (3.7.3.4-2)

2D,

1+ (o)
=1 - (3.7.3.4-3)
1+ (o, /f)
®- D\ ©-D
=71+ (—0 “) _ < (3.7.3.4-4)
t t

c c

@, — pacyeTHas OBATBLHOCTH TPYOBI, KOTOpask MPH OTCYTCTBUM (haKTHUECKHMX TAHHBIX MO-
CTaBILHKa TPYO NpUHUMAaeTcs paBHOIl o T30, 4.5.5.3-2 1uis Tena TpyObl;
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(o3
o = : (3.7.3.4-5)

E t\
c = —; (3.7.3.4-6)
1-p? \D

a

D, t, R, E, n—cm. Gopmymst (32.3) v (2dd);

W — HOHIKAIOIIH K03 DHIMEHT, OIpeensieMsli 10 GhopmMye

3(co} 1 o
v=A1-=2 B (3.7.3.4-7)
4\R) 2 R

e

e (5( — OCEBBIC C)KUMAIOIIUE NPOJOJIbHBIC HAIPSAIKEHUS, MH&, YCJIOBHO CHUHUTAIOIINECH I10JI0-
JKUTCIIbHBIMHA.

3.7.4 Ilpu BO3IEHCTBUU MPOEKTHOTO 3€MJIETPSICEHMsI MOJBOIHBIN He3ary-
OJICHHBIN TPYOOIPOBOI JIOMKEH OCTaBaThCs B PEXKHME HOPMAJBHOM JKCIUTyaTa-
WY, TIPA ITOM JOJDKHO BBITOJTHITHCS TPEOOBaHHE:

o, <R, (3.7.4-1)

max

rae G, — MaKCMMAJbHbIC CyMMapHbIE HAIPSHKEHUS B TPYOONPOBOJIE, OTIPEIENISAEMBIEC COMIACHO 3.2.8.

[Tpn BO31EHCTBUN MaKCHMAaJIbHOTO PACUETHOTO 3EMIICTPSICEHUSI TOTKHO BBI-
MOJHATHCS TpeboBaHue 3.7.3.3, B TOM YHCIIE:

c . .<LIR. (3.7.4-2)

JlomkHa OBITH BBHINTOJHEHA NMPOBEpKa MAKCHMAIBHBIX 3HAUCHUH IepeMerie-
HUMH, OIpEe/IeNICHHBIX 10 Pe3yNIbTaTaM YHCICHHBIX PacueToB.

3.7.5 CeiicMOCTOMKOCTh MOPCKOTO ITOIBOJTHOTO TPYOOTIPOBOIa CUUTACTCS JI0-
CTaTOYHOM, €CITN BHITTOIHSAIOTCS BIIIEyKa3aHHbIE YCIOBHS.

3.7.6 B cinydae nepeceyeHUsIX aKTUBHBIX TEKTOHNYECKUX Pa3IOMOB C y4ETOM
BO3MOYKHBIX CMEIIEHHH I'PYHTa, JOJDKHA OBITh BHIITOJIHEHA OllEeHKa HANPSHKEHHO-
Je(pOpMHUPOBAHHOTO COCTOSHHS YIACTKOB ITOABOJHOTO TPYOOIPOBOIA.

3.7.7 Pe3ynbraThl aHaJIUTHYECKUX W YUCICHHBIX PACCMOTPEHHBIX BBIIIE pe-
LIEHUH 110 TpeboBaHMIO PerncTpa 10mKHBI OBITH TTONTBEPKACHBI 1a00PaTOPHBIMU
WM HaTypHBIMH UCITBITAaHUSMH.
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3.8 PACHET IPOYHOCTHU KOHCTPYKTUBHBIX 2JIEMEHTOB
TPYBOIIPOBOJA U3 'UBKUX TPYB

3.8.1 TepmuHbI, OTHOCSIIMECS K HECBA3aHHBIM THOKHM Tpy6aMm.

BHemHsas o0ono4ka — cJOH W3 DKCTPYIUPOBAHHOIO TOJUMEPHOTO
Marepuaia, HCIONb3yeMbIi ISl 3alUThl THOKO# TpyOBl OT MOPCKOM BOABI, Tpe-
JIOTBpAILEHUS] KOPPO3HMH, a0Pa3UBHOTO MCTHPAHUS M (DUKCUPYIOUIMH POEKTHOE
MOJIOKEHUE OCEBOTO CUIIOBOTO CIIOS.

BHyTpeHHsd repMertusupytomas o0oJiouka — CIOH U3 IKC-
TPYAMPOBAHHOTO TIOJIMMEPHOTO Marepuaia, 00ecHeYnBarolid repMeTHIYHOCTh
TpyOB! (IpenoTBpallieHne TPOHUKHOBEHUS! TPAHCIOPTUPYEMOM >KUAKOCTH HIIH
ra3a B OKPY’KarollyIo Cpely).

Kapxkac —MeTaJuMuecKuii c10i ¢ MeXKBUTKOBBIM CLIEIUICHUEM, ITPEAHA3Ha-
YEeHHBIM JJIs1 IpWaHus BHYTPEHHEH repMeTusupyloliel obosouke (i TpyoOe
B II€JIOM) CIIOCOOHOCTH BOCHPHHUMATH pajvajibHble Harpy3Ku (BHYTpEHHEe U
BHEIITHEE THIPOCTaTHIECKOE JIaBIICHHE, JTIOKAIbHBIE HATPY3KH).

HecBsizannas rubkas TpyoOa —rubkas Tpyda, cocTosinast U3 OTAeIb-
HBIX HECBSI3aHHBIX (HEMHTETPUPOBAHHBIX) MEXKITY COOOH MOIMMEPHBIX U apMHUPYIO-
MIMX METAJUTMYECKHX CJIOEB, IOIMYCKAIOIINX OTHOCHUTEIILHOE CMEIICHUE MEXKITY HUMH.

OceBOll cunoOBO# ci0M — cioil, 00Opa30BaHHBIN CITUPAILHOM MapHOI
HAaMOTKOH METAJUTMYECKHUX IIOCKUX MOJOC, OPUEHTHPOBAHHBIX OTHOCHTEIILHO
oOpazyroreii mox yriiom ot 20° 10 55°, u o0ecreynBaroIuii BOCIPUATHE OCEBBIX
YCWINH ¥ BHYTPEHHETO JaBJICHHS.

[IpomexyTodyHas 00607104YKa — CIOH U3 DKCTPYAUPOBAHHOTO TOJIH-
MEpHOTo MaTepHaa, MpeJAHa3HaYeHHbIH IS MPEeJOTBPAIEHNS] KOHTAKTHOTO UC-
THUPAHHSI METAJUTMYECKUX CIIOEB.

PanguansHbli CUIOBOWH cioO¥ — cioif, 00pa3oBaHHBIH HAMOTKOW
METaJUTMYECKHUX IOJIOC C MEKBUTKOBBIM CLEINIEHUEM, OPUEHTUPOBAHHBIX OTHO-
CHUTENBFHO 00pa3yloleii mox yriom, 6mu3kum k 90°, 1 peaHa3Ha4eHHbIH AT 110-
BBILIEHUSI CONPOTUBIICHNUS TPYOBI PaANalIbHBIM Harpy3KaM.

Tennou3o0TSIUMOHHBIN CIIOHW — ClIOM Marepuana ¢ HU3KOH Teruio-
MIPOBOTHOCTBIO, UCIIOIB3YEMBIH JJIsl 00eCTIeUeH s TEITION30IAUOHHBIX CBOMCTB
THOKO# TpyOBI.

3.8.2 TepmuHbI, OTHOCSIIMECS K CBA3aHHBIM THOKHM Tpy06aMm.

ApMupyromuil cinoil — cioil MHTErPUPOBAHHOTO B 3JIaCTOMEp CIH-
pajbHO HaBUTOTO TPOCA, OPUEHTHPOBAHHOTO, KaK MPaBHJIO, ITOJ] YIIIOM 55° K 00-
pasylollei, nperHa3HaueHHBINA ISl TIOJTHOTO WIJIM YaCTUYHOTO BOCHPUSTHUS pac-
TATUBAIOLIMX YCWINH U BHYTPEHHETO JIaBICHHSI.
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JOnoONHUTENBHBIH CIOM — ClIOM MaTepuana ¢ HU3KOM TEIIONpPOBO-
JHOCTBIO, HCIIOJIB3YEMBIH 11 00€CTIEUeHHs TETIOM30ISIIIHOHHBIX CBOUCTB THO-
KOU TPyOBI.

JleliHep — repMeTUUHBIN CIOM W3 3JIaCTOMEPHOIO MarepHasa, KOHTAKTH-
PYIOIIHIA C TPAaHCTIOPTHPYEMOH JKUIKOCTHIO/ TA30M.

[TokpsiTHE — cIOW 3MAaCTOMEPA, KOHTAKTUPYIOLIUI C BHEIIHEH CpenoH,
MIpeAHa3HAYEHHbIH U TepMETH3alul BHYTPEHHUX CI0EB TMOKOH TpyOBI U TIpe-
JOTBPAIICHNS] KOPPO3HOHHBIX, a0pa3UBHBIX M MEXAHUUECKUX TTOBPEKACHHUH.

CBsizamHas rubkas TpyOa — rubkas TpyOa, B KOTOpOil MeTailH-
YEeCKOE apMUPOBAHIE HHTETPHUPOBAHO B OTBEPKACHHBIN 31aCTOMEP, COAEP KAl
CJION TEKCTWJIS JUIS IOTIOJTHUTEIBHOTO apMUPOBAHMS HIIH Pa3/ICICHHS 31acTOMEp-
HBIX CJIOEB.

3.8.3 O0uue TpeGoBaHUS K MPOYHOCTH THOKUX TPYO.

3.8.3.1 Kax npaBmito, pacueTHOE JaBJICHNE THOKUX TPYO JOIDKHO COCTABIAThH
ue meHee 1,6 MITa. [Tpn MeHBIIMX 3HAYEHUSAX PACUETHOTO JAaBICHHUS THOKUE TPY-
OBl TOJDKHBI YIOBIETBOPATH TpeboBaHUsAM paz, 6 dactu VIII «Cuctems! u Tpy6o-
mpoBoasD [TpaBui kiraccnUKauy 1 MOCTPOHKH MOPCKUX CYZOB.

3.8.3.2 PacueTs! mpoYHOCTH THOKHUX TPYO IO AEHCTBHEM PACcUCTHBIX HATPY-
30K, B TOM YHCJIE Harpy30K NpH YKIAJKE M UCTIBITATENbHBIX HATPY30K, JOJKHBI
OBITh 0TOOPEHBI PerrcTpoM 1 BRITIOTHEHEI 1T0 METOANKE, COINIacoBaHHOM ¢ Peru-
cTpom. PacueTHast METOIMKa MOXKET OBITH BHITOJHEHA HA OCHOBE HAIMOHAIBHBIX
WM MEXIYyHapOAHBIX CTaHIAPTOB, MPU3HAHHBIX PErncTpOM MOMyCTUMBIMU JUTSA
npuMeHerns, Hapumep, Craagapt UCO 13628-2 — nns HeCBsI3aHHBIX THOKHAX
1py6 u Crarmapt MCO 13628-10 — s cBA3aHHBIX THOKHUX TPYO.

3.8.3.3 [domyctumslii paguyc u3runda THOKUX TPyO IUIST XpaHEHHs/IKCILTya-
TaIX/yKIaIKN JOJDKEH OMPEACNAThCS MPEANPHUATHEM-U3TOTOBUTENIEM C YIETOM
kputepres 384, 3.8.5 n 3.8.0 1 yKa3pIBaThCS B TEXHUUCCKON TOKYMEHTAIINH Ha
TpyOBI, To[uTeXKamniei oqodpenuio Perrcrpom (cm. 1.5.3.3). s mpakTHIECKOTO
MIPUMEHEHHS B OKCIUTyaTallud PEKOMEHIyeTCS yBEIWYHMBATh BEJINYMHY MAKCH-
MaJIFHOTO pajuyca U3rnda 1o cpaBHEHHIO ¢ MUHIMAJIBHBIM PaJNycoM IIpU Xpa-
HeHNH (HaMOTKe Ha OapabaH):

TIPU CTATHYECKUX YCIOBHAX PaboThI rHOKOTO Tpydomposona —Ha 10 %o;

TIPY TMHAMHYECKHUX peknMax — Ha 50 %.

3.8.3.4 Ins tubkux TpyO HMOIDKHA OBITH pacCYUTaHa JAOJNTOBEYHOCTH C yde-
TOM BIIMSTHHS MON3YYECTH U Ae()OPMANMOHHOTO CTapeHHs MOJIMMEPHBIX CIIOCB,
KOPPO3HHU M 3pO3UH MeTauIndecknx cinoes (cMm. L5.3.3.9). PacuerHas nonrosed-
HOCTh JJOJDKHA TIPEBBIMIATh ITAHUPYEMBIH CPOK AKCILTyaTallny TpyObl HE MeHee
geMm B 10 pa3.
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3.8.3.5 BenmmuuHBI pacdeTHBIX TApaMETPOB COIIPOTHBIICHHS TPYObI (BHEIITHEMY H
BHYTPEHHEMY JIABIICHUIO, PAaCTSDKEHHIO, KPYUCHHUIO), a TAKOKe PAIIyC H3THOa THOKOH
TpyOBI OIUTEKAT MOATBEPIKICHUIO TIO PE3yIIbTaTaM THUIIOBBIX UCTIBITAaHUH (CM. 4.2.4).

3.8.4 TpedoBanusi K MIPOYHOCTH MOJMMEPHBIX CJI0€B HECBSI3AHHBIX TU0-
KHX TpYO.

3.8.4.1 IIpenenmpHOE COCTOSHUE MOMUMEPHBIX CIOEB HECBS3aHHBIX TMOKHX
TpyO ompezaensercs nehOpMaIHOHHBIMA KPUTEPHSAMH: TIPENeIbHON edopMai-
el TToN3yYeCTH 1 IPEeNeNbHON AedopMartiei u3ruoda.

3.8.4.2 JIng Bcex KOMOMHAIMIA HArpy30K MaKCHMAIIBHO JOIYCTHMOE CHIDKE-
HHUE TONIIMHBI CTEHKHM BHYTPEHHEH TepMETH3HPYIOIIEH 00OJOYKH BCIICACTBHE
MOJI3y4YEeCTH MaTepraa ciosi He JOIDKHO mpeBsimaTh 30 %.

3.8.4.3 MakcumanbHO noryctuMasi aedopmanus n3runda BHYTpEeHHEH repme-
TU3UPYIOMIEH 000I0YKN HE TOJKHA IPEBHIIIATS!

7,7 % nns MONMATUIICHA U TTOJIMAMHMIA,

7,0 % nmast noMMBUHWIACH(TOPHUAA TIPH CTATHYECKUX YCIOBHAX DKCILTyaTa-
IIUH TPyO U IIpU XpaHEHHUH TPyO, IpeJHa3HAYECHHBIX [T JHHAMHYICCKHX PEXKUMOB
JKCIITyaTaluy;

3,5 % nnsa monuBHHWIACH(TOPUAA TPH IKCIUTyaTallMl B AWHAMHYECKHX
YCIOBHSX.

3.8.4.4 MakcumanbpHO JoITycTUMast 1eopManys BHEITHEH 000I0YKH U3 I10-
JIMDTHIIEHA U TTOJMaMHa JOJDKHA ObITh He Ooiee 7,7 %.

3.8.4.5 JInst apyrux HOJMMEPHBIX MaTepHaloB MAaKCHMAJBHO JIOITyCTHMBIC
JeopManiy Ha3HAYAIOTCSl HA OCHOBAaHWH TEXHWYECKOH JOKYMEHTAIWH, ITOJ-
TBEPXKJAMONICH YAOBICTBOPECHNE MPOEKTHBIM TPEOOBAaHMUAM IO TPENEIHHON Jie-
(hopmanmm u omoOpeHHo# Permctpom.

3.8.5 TpeGoBaHUs K MPOYHOCTHU MOJTUMEPHBIX CI0€B CBSI3AHHBIX THOKHUX
TpYO.

3.8.5.1 [IpeaenpHOE COCTOSTHIE OIMMEPHBIX CIIOEB CBA3aHHBIX THOKHAX TPYO
ornpezaesercs 1ehOopMarOHHBIM KPUTEPHEM: MAKCUMAIIBHO JOMyCTHMAs Ieop-
Manus MOJIMMEPHBIX CIOEB HE JOJDKHA MPEeBBIIIaTh Oonee ueMm Ha 50% ypoBeHb
MpeeNIbHON e opManiy COCTapeHHOTO MaTeprania.

3.8.6 TpeGoBaHUs K MPOYHOCTH U YCTOHYHMBOCTH METALTUYECKHX CJI0€B
ru0Kux Tpyo.

3.8.6.1 /st MeTaIUIMYECKUX CI0EB THOKUX TPYyO KPUTEPUI MPOUYHOCTH OJI-
JKEH COOTBETCTBOBATH BHIITOJTHEHHIO YCIIOBHSA

o,<k -min(R;0,9R ), (3.8.6.1)

[le G, — MaKCHMaJbHOE PAacUETHOE HampshkeHue B cioe, Mlla;
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R, — MUHHMaNbHOE 3HAYEHUE NPEIENa TEKy4eCTH MeTana ciost, MIla;
R — BpemeHHOE conpoTuBieHne metamna cnos, MIla;
k, — koo unment 3anaca, onpenensiempii mo Tabn, 3.8.6.1.

Ta6nuua 3.8.6.1
3HaueHuns1 K0P (PUIHMEHTOB 3aNACOB /ISl PACYETOB MPOYHOCTH THOKUX TPYO

Bunp! Harpy30k Ha rHOKHE TPYOBI
OKcIuTyarauus Vknaaxa [napasauieckie
UCIIBITAaHUS
ApMUpYIOIIHE CJIOH CBSI3aHHBIX THOKHX TPYO 0,55 0,67 0,91
Ciion HecBsI3aHHBIX THOKHX TPYO:
0CEBOH CHJIOBOM CIION 0,67 0,67 0,91
KapKac, paJHaibHbIi CHIIOBOI CII0i 0,55 0,67 0,91

Ipumeuanue. [Ipu ydere cnyqailHbIX (aBapUIHBIX) HArPY30K MPHU IKCILUTyaTallMU KO3()-
(unmeHT 3amaca J0JDKEH OBITH YBEIMYCH HA BEIMUKMHY COINIACOBaHHYIO ¢ Peructpom.

3.8.6.2 Kapkac ruOkux TpyO OJDKEH OBITh pacCUUTaH Ha YCTOWYHBOCTD, IPU
5TOM KO3((UIMEHT 3araca OT BEIMYMHbI KDHTUIECKUX HANPSUKEHUH &, JTomKeH
COCTaBIIATh

k, =067 s (d,, +h /2)<300M;  (3.8.6.2-1)
(d,, +h,/2) ~300
e 10,18 + 0,67 w11 300 < (d,,,_+ K, /2) < 900 m;(3.8.6.2-2)
600
k, =085 s (d,, +h,/2)>900m,  (3.8.62-3)

rne d_ ¥h — BETUYUHEBL, OIPENENsemMble 110 popmye (33.5:3).
3.8.7 Kputepuu JoKaJbHOIl NPOYHOCTH THOKON TPyObI B paiioHe y3/10B
coeTHHEHHS.
3.8.7.1 KoHCTpyKI¥si KOHIIEBOTO COEAMHHUTENLHOTO (PUTHHTA JIOJDKHA rapaH-
THUPOBATh €r0 COBMECTHYIO paboTy ¢ 00010uK0ii ribKoit TpyOsI. [IpenensHoe co-
CTOSIHUE 30H COCAMHEHHUsI (PUTHHTA ¢ 000JIOUKOH TPyOBI OompenesnsieTcs 1l Bcex
BO3MOYKHBIX KOMOWHAIIMI HArPY30K B COOTBETCTBUH C COOTHOLIIEHUEM

(6, 0)<k-R, (3.8.7.1)
TIE G,— PacTATMBAIOIIEE TAHTEHIMANIBHOE Hanpsikenue, MI]a;
G, — dKBHBAJEHTHOE Hanpsukerue (Museca), MIla;

R, — MUHUMaJILHOE 3HAUEHHUE TIPEieNia TeKyeCTH Matepuana, MITa;
k,— xoa(dunment 3anaca, paHblii (CM. npumedanne B 1301, 3.8.6.1):
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UTSL DKCILTYaTallnoOHHOTOo pexnma — 0,55;
Iuist ipotiecca yknaaku — 0,67;
IUISl THIPABINYECKUX uctbitanuii — 0,91.

4 MATEPUAJIBI
4.1 OBIIME MOJOXXEHUSA

4.1.1 TpeOoBaHMS HACTOAIICTO pa3eNa PacIpPOCTPAHIIOTCS Ha MOUICKAIITIE
TEeXHUYECKOMY HaOmoneHnto Perncrpa Marepuansl 1 U3 U3 YIIEPOIUCTOMH,
YTIIEPOANCTO-MapTaHIEeBON, HU3KOJIIETUPOBAHHOM CTamu U THOKKE TpyOBI, mpen-
Ha3HA4YEHHBIE 1T MOPCKUX HOIBOAHBIX TPyOOIIPOBO/IOB.

4.1.2 TpeGoBaHHs K CTAJSAM IJISI MOPCKUX TOABOIHBIX TPyOOIIPOBOIOB yUH-
THIBAIOT OCOOCHHOCTH TPYOOIIPOBOIOB ISl TPAHCTIOPTUPOBKH JKUAKOCTEH (BKITIO-
qas HeTe-, HePTETIPOTYKTOIPOBO/IBI, XUMHIECKHE TPYOOIIPOBOIBI M BOAOIPOBO-
ITBI) ¥ Ta30IIPOBOIOB B COOTBETCTBUH C KIIaCCH(PHUKANNEH TOABOIHBIX TPyOOIIpo-
BOnIOB (cM. L3).

4.1.3 TpeboBaHHs K CTAISAM I MOPCKUX TTOIBOJHBIX TPYOOIIPOBOIOB B CO-
OTBETCTBHH C MX KIacCH(UKAINECH YIUTHIBAIOT PA3IHMIHBIA YPOBEHb HKCILTyaTa-
IIHIOHHOW Ha/EXHOCTH JJIsI TPyOONIPOBOOB B BHUJIE AOMOJHHUTEIBHBIX 3HAKOB K
CHUMBOITY KJ1acca Tpyoonposoaa (em. 1L3.3):

L, G — cranb ¢ 6a30BbIM ypoBHEM TpeOOBaHMUH (11 TPyOOIPOBOIOB C Oa30-
BBIM YPOBHEM 3KCIITyaTallHOHHOH HaI€)KHOCTH);

L1, G1 — cranb ¢ JONMOTHATENEHBIMA TPeOOBaHMAMH (IJIST TPYyOOIIPOBOIOB C
TIOBHIIIIEHHOH SKCIUTYaTaIlHOHHON HaJIe)KHOCTHIO);

L2, G2 — cTans ¢ IOMONMHUTETHFHBIMI TPEOOBAHUAMHU K KOPPO3IUOHHOH CTOI-
KOCTH B arpeCCHBHBIX Cpesiax (U1l TPaHCIIOPTHPOBKH arpeCCUBHBIX CpPeEN);

L3, G3 — cTaib ¢ TOTOIHUTETHHBIME TPEOOBAaHHUSIMH T10 BI3KOCTH U TIACTHY-
HOCTH ([U1s1 TpyOOITPOBOIOB B CEHICMUUYECKH OIMACHBIX PETMOHAX M JIETOCTOMKIX
CTOSIKOB).

[Ipn mpenbsBIEHNH KOMIUIEKCHBIX TPEOOBaHMI K CTalsIM AJISI MTOABOTHBIX
TpyOOIIPOBOIOB (HapUMeEp, AT TPAHCIIOPTUPOBKH arpPECCUBHBIX CPE B CeiicMu-
YECKHM OMACHBIX PErHOHaX ) HEOOXOMMMO COBMEIICHIE TPEOOBAHIIA TEX HITH WHBIX
YPOBHEMN HKCIUTyaTallMOHHON Ha/E€KHOCTH.

4.1.4 Crayip, OTIMYAIOMIASACA 10 XHMHUYECKOMY COCTaBY, MEXaHWYECKHM
CBOMCTBaM, COCTOSHHMIO TTOCTAaBKH WJIM METOAY W3TOTOBJICHHS OT YKa3aHHOTO B
HACTOSIIIIEM pasJielie, MOANEKHUT OTAENIbHOMY paccMorpeHuio Pernctpom. Ilpum
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9TOM JOJKHBI OBITH IIPEACTAaBICHBI JaHHBIC, MMOATBEPIKIAIONINE BO3MOXHOCTD
MIPUMEHEHHS 3THX MaTepUalioB IO Ha3Ha4YeHHIO. JlommycKaeTcs Mo CoracoBaHHIO
¢ Peructpom npuMeHeHnEe MaTepHaioB B COOTBETCTBUH C TPEOOBAaHMSIMH HAINO-
HaJIBHBIX W/WJIM MEXIyHapOIHBIX CTAaHIAPTOB.

4.1.5 JInst MOOBOAHBIX TPYOOIPOBOAOB M3 THOKHUX TPYO, YIOBICTBOPSIOIINX
TpeboBanus HacTosux [Ipaswi, B coorBeTcTBIH ¢ | 3.3 BBOAUTCS JOTIOTHUTEINb-
HBII 3HaK K OCHOBHOMY CHMBOJY Kilacca. TpeboBaHHs K THOKMM TpyOaM Ha3Haya-
f0TCsl PEeTCTpoM B 3aBICHMOCTH OT Ha3HaUeHUs TpyOomposona (cM. 4.2.4).

4.1.6 Marepuaiiel, TOAJNEKAIIAE TEXHUYCCKOMY HaOmoneHmio Perucrpa,
JOJDKHBI M3TOTaBIMBATHCS MPU3HAHHBIME PerucTpoM mpeanpusTHaMu (M3roTo-
BUTEISIMI), IMEIOIIIMH COOTBETCTBYIOIINI JOKyMEHT — CBHIETENBCTBO O TPH-
saanuu nsrotosutens (CIIU, ¢. 7.1.4.1) / CBUIETeTECTBO O THITOBOM OJ0OPEHUH
(CTO, ¢. 6.8.3) (cm. 4.2.1).

4.1.7 O0mue NONOKEHHS, OTPEACISIIOIINHEe 00beM U MOPSIOK OCYIIECTBIIC-
HUSI TEXHMYECKOTO HAOMIOAEHUS 32 MaTepHaliaMi, M3JIOKCHBI B R3S JacTH |
«O0mue moJIoKeHH TI0 TEXHHIeCKOMY HaOIrtoneHuio» [IpaBuit TeXHUIeCKOTo Ha-
OJroneHNs 3a MOCTPOHKON CYJIOB M M3TOTOBJICHHEM MAaTEpHANIOB M M3IEIUH IS
cynoB u B 1.3 wactu XIII «Marepuansny [IpaBui kimaccuUKaIiu 1 MOCTPOUKH
MOPCKHX CY/IOB.

4.2 OCBUAETEJIbCTBOBAHUE U TEXHUYECKOE HABJIIOJEHUE

4.2.1 OcBueTe bCTBOBAHUE W NMPU3HAHME NPEANPUSITHI (M3rOTOBHTe-
Jieif) MaTepHaJIoB M M3/1eJIHii.

4.2.1.1 Ilpennpustus (M3rOTOBUTENN), U3TOTABIUBAIOININEC MATEPHAJIbl M H3-
JIeTIUSL B COOTBETCTBUH C TPEOOBaHMSIMH HACTOSILETO pasjesia, O Hadaja Mpou3-
BOJICTBA MPOJYKLIUH, KaK MPABHJIO, JOJDKHBI ObITh pu3HaHbl Peructpom. C atoit
LIEJIBI0 OCYIIECTBIIAETCS. OCBUAETEILCTBOBAHUE MPOU3BOACTBA (IIEPBOHAYATIBHOE
OCBU/IETEIHCTBOBAHHUE), KOTOPOE BKJIIOYACT:

.1 paccmoTpenue 1 0100peHe TEXHUYECKOW JOKYMEHTAIMH, OIIPEAEIISIONIeH
CBOWCTBAa MaTe€pHaJIOB U YCJIOBHsS IPOU3BOJICTBA;

.2 03HaKOMJIEHHE C IIPOU3BOJICTBOM U CYILIECTBYIONIEH Ha IPEATIPUATHH CUCTE-
MBI KOHTPOJIS KadecTBa, MPOBEICHUE KOHTPOJIBHBIX MCHBbITaHUIl. B mponecce BbI-
MOJHEHUS 3TUX MEPONPUSATUHN HODKHO MOATBEPAUTHCS] COOTBETCTBUE ITAPAMETPOB
IIPOU3BOJICTBA U MPOAYKINH TPEOOBAHUSIM ITPEICTABICHHON JOKYMEHTAIMH U Ipa-
B Peructpa, a Takxke Ha uiexKayil ypoBeHb CTAOMIIBHOCTH Ka4eCTBa POIYKIIIH;

.3 oopmieHne pe3yabTaToB OCBHIETEIHLCTBOBAHUS B COOTBETCTBUU C Tpe-
6oBanusiMu HomeHkiIaTypel 0OBEKTOB TexHHUecKoro HaOmomeHust Perumcrpa
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32 MOPCKHMH TIOIBOTHBIMH TpyOompoBomamu (cM. 1.6 PyxoBomcra MIIT) —
CugerenscTBa 0 npuszHaHuH m3rortoutens (¢. 7.1.4.1) wmu CBunerenscTBa 0
THOBOM of00peHwH (¢. 6.8.3) (TIpH MOIOKUTETHHBIX PE3yabTaTax).

4.2.1.2 Bce mporenypsl, HeoOXomumble A monydeHuss CBUAETENbCTBA O
npr3HaHUN U3roToBuTens (. 7.1.4.1) m CBUAETENBCTBA O THIIOBOM OIOOpEHHH
(¢. 6.8.3), 1OKyMeHTOB, TOATBEPKIAIOIINX TIPH3HAHNE TIPEIANPHUSITHS H €TO TIPO-
OyKIUH PerncTpom, BBITIONHSIOTCS B COOTBETCTBHH C TPEOOBaHMSAMH pa3i. 2
gactu Il «Texanueckoe HaOMONEHNE 32 U3TOTOBICHNEM MaTepuaioBy [IpaBui
TEXHHYECKOTO HAOMIOAEHUS 32 MTOCTPOMKON CyZIOB M H3TOTOBJICHNEM MaTepHaioB
U u3aenuii Juis cynos u 2.6 Pykosoncrtea MIIT.

4.2.1.3 Ecmu mpokar w/uny TpyOHBIE 3arOTOBKH MOCTAaBISIIOTCS Ha TPyOo-
MIPOKATHBINA 3aBOJ C IPYTUX MPEANPHUSITHH, TO H3TOTOBUTEIHN YIOMSIHYTHIX TOJTY-
MPOIYKTOB JUIS TPOU3BOJICTBA TPYO JOIDKHEI OBITH MPU3HAHBI PerncTpom (nMeTh
CBUIETENHCTBO O IpU3HAHUN H3roToBuUTENA (. 7.1.4.1)).

4.2.2 OcBUAeTeILCTBOBAHME B Mpolecce MPON3BOACTBA (OCyLIeCTBIeHHE
TeXHUYECKOro HA0II0IeHHs ).

4.2.2.1 Bce marepmanbl U W3AETUS, H3TOTABINBAEMbIC B COOTBETCTBUH C
TpeOOBAHMSIMH HACTOSIIETO pa3zeiia, MOJIekKaT OCBHACTEIHLCTBOBAHHIO MTPH X
M3TOTOBJICHUH C TPOBEICHUEM OCBUACTEIBCTBOBAHNI M HCIBITAHNN B 00BEMe
TpeOOBaHWH HACTOAMICH TIIaBBI W/WIM OHOOpEeHHOHN PermctpoM TexHmUeckoit
JIOKYMEHTAIUH.

4.2.2.2 TexHn4eckoe HAOIIOICHNE B IPOIIECCE IPON3BOICTBA BKITIOUALT:

WCTIBITAaHUS U OCMOTP;

odopmMiIeHrEe TOKYMEHTOB Permcrpa.

4.2.3 UcnbITaHUS CTATbHBIX MPOKATA U TPYO.

4.2.3.1 KoHTponbHBIE MCHBITaHUS B TpoIecce MPHU3HAHUS TPEITPHUITHS
(u3roroBUTENN).

4.2.3.1.1 VcuipITaHus BRITIONHSAIOTCS 110 IPEACTABICHHON IPENIIPUITHEM (13-
TOTOBUTENIEM) W COTIIacOBaHHOM ¢ Permcrpom mporpamme. IIporpamma cocras-
JseTcs Ha OCHOBE COOTBeTCTBYIOmMX TpeboBammit [Ipasun MIIT (cm. 4.2.3.9),
HAIIMOHAJIBFHBIX W/WIA MEXIYHAPOTHBIX CTAaHIAPTOB W MHOM omoOpeHHoN Peru-
CTPOM TEXHHYECKON TOKYMEHTAIIH.

4.2.3.1.2 VcnipITaHus BRITIOHSIOTCS B IPUCYTCTBHH MIpeAcTaBUTEIs Pernctpa
TI0 COTJIACOBAHHBIM ¢ PerncTpom MeTonukam.

MecTo 1 BpeMst IPOBEACHUS UCTIBITAHUH OIDKHBI OBITh 3apaHee OTOBOPEHBI
nzrotoBureneM. OT00p mpod, METOAWKH HCITBITAHUH, CXeMBI BEIPE3KH 00pa3IoB
JOJDKHBI BBIIIOJNHSATECS B COOTBETCTBUU ¢ TpeboBanusMu 4.3 Ipasun MIIT u co-
OTBETCTBYIOIIMMHY CTaHAAPTaMHU.

50



4.2.3.2 VcnibiTaHus B IPOIIECCe MPON3BOCTBA.

4.2.3.2.1 VcnibITaHus BBITIONHSIOTCS B COOTBETCTBHH C TPEOOBaHUSMH HACTO-
siux [IpaBun u omoOpeHHoi Pernctpom noKyMeHTaIiel Ha TIOCTaBKy MPOAYK-
uH. VIcTBITaHus Takke BBIMTOTHSAIOTCS B IPUCYTCTBUH MpeAcTaBuTeNs Peructpa.

4.2.3.3 O0mye mojaoKeHusI.

4.2.3.3.1 MeTtonsl 1 METOIUKH UCTIHITAHWN BBIOMPAIOTCS B COOTBETCTBHH C
TpeboBaHMAME 4.3. MeToas! MPOBEICHNS CIICIIMAIBHBIX UCTIBITAaHNH, & TAKXKE CO-
OTBETCTBYIOIIME KPUTEPHH OLICHKH, €CIIM HET yKa3aHUH B HacTosmmx [IpaBuax,
JIOJDKHBI OBITH COTIIACOBAaHBI C PeTHcTpoM.

4.2.3.3.2 Ecnmu mpoBeficHE MCTIBITAHNH HEBO3MOKHO Ha TPEATIPHUATAN (W3-
TOTOBHTENIE) 3aSBICHHONW MPOAYKIMH, HEOOXOAMMBIE HCTIBITAaHHS JOJDKHBI OBITH
BEITIOTHEHBI B IPU3HAHHOU Pernctpom maboparopum.

4.2.3.3.3 Ecniu HE oroBOpeHO MHOE, Ha TIPOOBI W 00pa3Ibl MPEICTaBUTEIEM
Peructpa Hanocurcs kienmo.

4.2.3.3.4 Pe3ynbTaTel UCTIBITAHUN TOIDKHBI OQOPMIISITECS TPOTOKOJIIOM, CO-
JeprKaIiM CIICTYIOIINE JaHHBIC:

NACHTH(UKAMOHHBIA HOMED;

JIaTy TPOBEICHNUS HCTIBITAHUS;

HaMMEHOBAHUE OPTAaHHU3AINH, IPOBOANBIIEH NCTIBITAHHS;

HaNMEHOBAHUE OPTaHHU3AIMH-3aKa3urKa;

BUJI UCTIBITAHHUS;

BUA W pa3Mephl MCHBITHIBAEMON METAJUTONPOLYKINH, MapKy Marepuaia u
TepMOOOPaboTKY;

HOMEp 1 HAaMMEHOBaHNE HOPMATUBHOTO IOKYMEHTa Ha MPOBEICHNE MCIIBITaHUH;

MapKHUPOBKY (HOMEp TUIaBKH, TAPTHH, HOMEp JINCTa, TPYOBI, pa3Mepsl TPyOsl/
JINCTA U T. 11.);

MECTO BBIPE3KH M OPHUEHTAINIO 00pa3IoB;

Ppe3yIbTaThl UCITBITAHNS;

T00BIE OTKJIOHEHHUS OT METOANKHY;

THII UCTIBITATENbHON MAIIMHBI, METPOJIOTHYECKYIO ITOBEPKY.

[Iporoxos, 3aBepeHHBIN YIIOJIHOMOYEHHBIM JTULIOM IPOBOISLIEN HCIIBITAHUS
OpraHM3aliH{, HAPaBISIETCS] HAa paccMOTpeHne B Peructp.

4.2.3.4 HeynoBIeTBOPUTEIHHBIC UCITBITAHHS.

4.2.3.4.1 Ilpu HEYIOBIETBOPUTEIBHBIX Pe3yNIbTaTaX MCIBITAHUH, €CIIA B CO-
OTBETCTBYIOIIHX INIaBaxX HACTOSIIETO pa3eia He OTOBOPEHO HHOE, TOBTOPHBIC HC-
IIBITAHUS JIOJKHBI BBITTOTHATECS ¢ COOMIOICHNEM CIICTYIONINX yCIOBHH:

.1 mpu mpu3HAHUM TPOM3BOACTBA (IIEPBOHAYATIHHOE OCBUICTEILCTBOBAHIE),
B Cllydac HEYHZOBICTBOPHUTENBHBIX PE3yIbTaTOB PErHCTp MOXKET MPHOCTAaHOBUTH
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UX BBINOJHEHHE O MPEAOCTABICHHUS COOTBETCTBYIOMINX MOSCHEHUH W IpeKpa-
TUTH MCHBITAHUS, €CIIM 3TO HE CBS3aHO C OTPHIATEIILHBIM BIMSHUEM Ha PE3YIThb-
TaTHI UCIIBITAaHUH TaKuX (PaKTOPOB, KaKk 0TOOP MPOO, U3TOTOBIICHUE WK IS(EKTHI
00pa3moB, HEMoIa K 00OPYAOBaHUS U T. II.;

.2 B IIporecce MpONU3BO/CTBA, IPH HEYAOBICTBOPUTEBHBIX PE3YIIbTAaTaX XOTS
OBl MO OAHOMY W3 BHAOB HCIIBITAHWI, JOMOJHHUTENBHBIC HCIBITAHUS JOJDKHBI
OBITH BBITIOIHEHBI HA YJBOSHHOM KOJIMYECTBE TPYO M3 MPENbSIBICHHON MapTHH.
B ciydae HEynOBIETBOPHUTENBHBIX PE3YIBTATOB OAHOTO M3 IOTOIHUTEIBHBIX HC-
IIBITAHU TapTHs OpaKyeTcs.

Jomyckaercst mpuemMka TpyO n3 0TOpakoBaHHOM MapTHH MO pe3yiabTaraM Hc-
TBITAHUHA KaXXI0H 13 ocTaBmmxcs Tpyo maptun. [Ipu sToM mapTus Takxke Opaky-
eTcs, eciu o0Iee KOIMIecTBO 3a0pakoBaHHBIX TPyO B mapTuu npesbimaet 25 %.
B stom cityuae Pernctp MokeT MpHOCTaHOBHUTH OCYIIECTBICHHE TEXHUYECKOTO
HaOJIOICHNS Ha TIPEANPUSATHHN 332 TPyOaMH, H3TOTOBISIEMBIMH IO TOH K€ TEXHO-
JIOTHH, 9TO W 3a0pakoBaHHas maptus. llpennpusiTue DOMMKHO NMPENCTABUTH pe-
3yJbTaThl aHAJIN3a CITyYUBINETOCS, a Pernctp Brmpase moTpeboBaTh BHITOTHEHHS
KOHTPOJIBHBIX UCIIBITAaHNH B 00bEME IIEPBOHAYATBHBIX;

.3 B mo0oM cirydae, MpH HEYIOBIECTBOPUTEIBHBIX Pe3yJabTaTax Mo JI000My
BTy WCIIBITAHUI TOJDKHA OBITH BBISIBJICHA MPUYMHA U ONIPEAEICHBI KOPPEKTUPY-
IOIIME JEUCTBHS.

Ecnu BBISIBIEHO OTpHIATENBHOE BIMSHUE HA PE3YNIBTAThl UCITBITAHUN TaKUX
(hakTOpOB, KaKk 0TOOp MPOO, M3TOTOBICHHUE WK Ae(EeKTH 00pa3IOB, HEMOJIAIKH
000pyIOBaHUSA U T.II., IOIYCKAeTCS OCYIIECTBUTH PEMOHT/3aMeHy 000pyIOBaHHS
u/unn oOpas3IoB Ha Jpyrue oOpas3ibl TOH ke TPYObl M BBITOJHHUTH IIOBTOPHEIC
WCTIBITAHUSL.

Ha npennmpusitim, mpusHaHHOM Pernctpom, B mpolecce MpOM3BOACTBA
10 COTTIACOBAHUIO ¢ PeTHCTpPOM JOmMycKaeTcs MPENbsIBISATh B KaYECTBE HOBOH
napTuu TpyObl, 3a0paKoBaHHBIC MO MEXaHHMYECKUM XapaKTCPUCTHKAM, BEJIH-
YUHE 3€pHa, M0 MCIBITAaHISIM Ha KOPPO3HIO, HO MPOIIEANINE TOBTOPHYIO TEp-
M000paboTKYy;

.4 ipu HEOOXOAMMOCTH JAOTIOTHUATENFHO MOTYT OBITH MCIIONB30BAHEI TPEOO-
BaHMS, OTHOCSIINECS K HEYIOBICTBOPUTEIBHBIM PE3yIbTaTaM MCTIBITAHUH, H3J10-
skernble B 1.3.2.3 gactu XIII «Matepuansn» [IpaBri knaccnpukamm i mocTpoi-
KH MOPCKHX CYJIOB;

.5 Peructp mMoxeT moTpedoBaTs MOBTOPEHUS JTOOBIX UCIBITAHUN B MIPHCYT-
CTBHH CBOETO NPEACTaBHUTEIIS, €CITM OBIIH MEPEyTaHbl 00Pa3Ibl MITH PE3YIbTaThI
WCTIBITAHUN, WIA €CITU PE3yJIBTaThl HCIBITAHUA HE TO3BOJITIOT ¢ HEOOXOAMMOM
TOYHOCTBIO OTIPEJETINTH CBOWCTBA MaTepHaa;
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.6 M3rOTOBJICHHOE M3/ICNUE WU MONTYIPOLYKT, CBOMCTBA KOTOPBIX MMEIOT OT-
KJIOHEHHS OT TPEOOBaHMH HACTOAIIETO pa3ziena, He BIHUAIOIINE Ha SKCILTyaTalH-
OHHBIC XapaKTEePUCTHKU KOHCTPYKLMH WM U3NEIHS, MOTYT OBITh HCIIOJIb30BaHbI
10 HA3HAYSHHUIO TOJIBKO ITOCTIE CIIENUaIbHOTO PACCMOTPEHHs Pernctpom aTux o1-
KJIOHEHHH 1 ITPU HAJWYUH COOTBETCTBYIOIIETO OOPAICHHUS IPEATIPUSTHS (U3TOTO-
BUTEJIS) M COIVIACHS 3aKa34HKa.

4.2.3.5 O6peM KOHTPOIBHBIX MCTIBITAHUH IPH MPU3HAHUN TPEATIPHSTAHN (13-
TOTOBUTEJICH) (TepBOHAYAIEHOE OCBHCTEIHCTBOBAHNUE).

4.2.3.5.1 O0peM KOHTPOJIBHBIX UCTIBITAHUHN OIMpPENeNseTCs ¢ yI4eToM Tpebo-
BaHMif Tabx. 4.2.3.5.1 u yka3pIBaeTcs B MpOrpaMMe UCTIBITAHUH, IOATOTOBJICHHOM
npeanpusTHeM U onoOpeHHoi Peructpom. Ilepen Hauamom otdopa mpod u mc-
TBITAHUSAMHE B Peructp Takxke npemocrapisieTcs U COIIACOBaHUS cxeMa oTbopa
po6 1 BBIPE3KH 00Pa3IIoB.

B o0mem ciygae mpoObI 11 H3TOTOBJICHUST 00pa3IoB JUIS MCIIBITaHUH Oec-
IIOBHBIX TPyO OTOHMpArOTCS HEMOCPEICTBEHHO OT TPYOBI, a CBapHBIX TPyO — OT
MpoKaTa u TpyOHI.

B npornecce ocBHAETEIBCTBOBAHMS IIPOM3BOACTBA PerncTpoM IOmKHEI OBITH
BBITIOJTHEHB! UCIIBITAHUS Ha CBApHUBAaeMOCTh KaK IPU MPOU3BOJICTBE OECIIOBHBIX
TpyO, Tak ¥ MPH MPOU3BOACTBE MPOKATa/CBAPHBIX TPYO.

Tabnuma 4.2.3.5.1
O0beM KOHTPOJIBHBIX HCIIBITAHUI
JUIS NPU3HAHUS NPEeANPUSTHS (M3TOTOBHTEJIS) MATEPHAJIOB

KonmuectBo
Pacnonosxenune
Bun 5 Bun 1po6 u MecTo MIaBOK/ 00pasioB| Bcero Ipuvedanus
UCIBITAaHUHA | MaTepuana BBIPE3KH nucToB, Tpy6/ |0t mucta, | o6pas-
00Pa3MOB | 1po6 ot mmaBku | TPyl | 1oB
1 2 3 4 5 6 7
OOmuit aHa-
Tpyba 2/10/1 2 M3 MeTallia,
XuMHYECKUH OT OJTHOTO 1 BKJIIOYasi MH-
aHamms (43.4) KOHIIa KpOJIerupoBa-
poKat 2/3/3 6 HHE ¥ KOBILO-
BYIO OOy
BJIOJb
WcnbITanus Tpyba 1 TIoTepex 2/10/10 4 80 o
Ha pacTshHKEHHUE OT JIByX KOHIIOB Rl'lp egen;el‘czﬂ
(432 nornepex et
poKaT 2/3/3 2 12
OT /IByX KOHLIOB
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IIpooonsxcenue maon. 4.2.3.5.1

1 2 3 4 5 6 7
HWcmprranue Tpyba - - - - _
Ha CKaTHe MOCIe
HpeBapUTeNb- Horepek Onpenens-
HOTo pacTsukenus| POKaT OT OJIHOTO 2/3/3 2 12 [erca R, npu
(43.2) KoHIa COKaTHU
Honepex Onpenpens-
Hcnbiranme Tpy6a OT OZIHOTO 2/10/1 2 4 eres R, npn
Ha C)KaThe — P
(43.2)
MpOKat - - - - _
HcnbiTanue Omnpenenser-
onepex
Ha 3aru6 (4.3.94| TPyoa OT JBYX KOHIIOB 2/10/2 2 8 sl yroxa
v pa3a. 3 3aruba
npunoxenns 4) - ypokar _ _ _ _ _
HcnbitTanus Hornepex TeMnepaTyI\)'e?
HA yJapHbIii Tpy6a OT OZ{HOTO 2/10/3 9 541 gcm,zlgamzlg.
U3ruod KOHIIa éo - 86 OE: B,
R TOCTpOSTA 3aB7I/ICI/IM0CTI/I
TIEPEXOTHON
o . moTepex , | or Temmepa-
kpuBoi (43.3; npokar | JTBYX KOHIIOB 2/3/3 18 1084 T ——
) araruu
Temneparypa
Hcnpiranue
N Tonepex | | MCOBITAHUN:
Ha yJapHbIN Tpyda | BYX KOHLIOB 2/10/1 72 144}, 0. -20. -40.
u3rud meraiia 0. 80 °C »
3aBOJICKOTO ’
CBAPHOIO 3aBHCUMOCTH
OT TeMrepa-
COCITUHCHU S npokKar — — _ _ Typh KeTTy-
’ ) aranuu
Temneparypa
UcnbIrasus Tpy6a - - - - Iélcnbzl(T)aszlg :
Ha yJlapHbII -670 -86 oc 1;
Hocnel/I 30?216 eHUSI OT omHoro 3aBUCHMOCTH
(43.3; ﬁﬁ) TpoKar KOHII (BEpX), 2/3/3 9 541 OT TeMIepa-
¢ TOTIepeK, " | Typer akcmy-
1/4 no mmpune aTamnuu
Tpy6a OT OAHOTO 2/10/2 1 4
Cerperauus KOHIIa -
ceput (43d)
MpoKaT OTK(:;[I};(;FO 2/3/3 1 6
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1 2 3 4 5 6 7
Tpy6a OT OAHoro 2/10/2 1 4
Mertamtorpadus KoHLa 3
(
i) TpoKar OT ORtHOTO 2/3/3 1 6
KOHIIA
OT OJTHOTO
HcnbiTanust Tpyba KOHIA 2/102 6 24
Ha KOPPO3HIO -
(4395 npoxar | O OAHOTO 2/3/1 6 12
KOHIIA
TIOTIepeK
Vcnbiranns Tpy6a OT OTHOTO 2/10/1 10 20
110 METO/IMKE KOHI[A Onpenenenue
DWTT: F— KPUTHYECKOM
(4392, pazz TeMIIepaTyphbl
npuiokenus 4) | MPOKaT OT OJTHOTO 2/3/1 10 20 pamp
KOHIIA
Tpyba - - - - -
Hcnbitanus
no merommke T3 rorepex Onpenenenue
4396 HpoKar OT OJTHOTO KPHTHYECKOH
(: ) p 2/3/3 10 60 p i
KOHIIA TEeMIepaTyphbl
Onpenienenne | o6, . BAOTH OT 2/10/2 8 32
TEMIIEpaTyphbl IHOTO KOHIA Onpenenenue
HYJIEBOM Tornepex KPUTHYECKOI
TUTaCTHHHOCTH IpOKaT OT OZIHOTO 2/3/3 8 48 | TeMIEpaTyphl
NDT; (43.9) Konita
rorepex TeMnepaTy;ze.l
I/ICHI)ITaHI/If Tpy6a OT OIHOTO 2/10/1 9 18! | membiranmii:
na CTOD{ KOHIA 0(,’0 -2;3)(,) 0-C40,
OCHOBHOT'O -60, - B
Mmeramia (43.9.3 oriepe 3aBUCHUMOCTHU
Hornepex
e poKar OT OJJHOTO 2/3/1 9 18y | OF remiepas
npunoxeHus 4) TYpPBI JKCILTY-
KOHIa aranun
KaxJ0e
Tpyba 2/10/10
VABTpa3ByKOBO#t Py H3ICIHE 3
koHTpoIb (4.3.8)
P MpOKaT NKI0C 2/3/3
u3aene
Hcnbitanne Tpy6a Kax10€e 2/10/10
THAPABIMYECKAM usnenne B
JIaBIICHUEM
(4 3 z) Tpokar - - - -
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IIpooonsxcenue maon. 4.2.3.5.1

! 2 3 4 5 6 7
B cootser-
pr6a CTBUHU C OT-

HcnpiTanue Ha A
CBapUBaeMOCTb, JIeNIbHOU 0J10-
(1,52 Gpennoii  PC
’ Tpokat IporpamMmoi

HCIIBITAHUN

! 31ech KONMMYECTBO 0OPA3LOB OMPEIEICHO M3 pacueTa BBIMOJHCHHUS HCIBITAHUN NPH TPeX
3HAYEHHUSIX TEMIIePaTyphl, yKa3aHHBIX B COIIACOBAHHOI ¢ Peructpom mporpaMme HCIBITaHHUH.

2 Kpome npokara u Tpy6 mst Tpy6onpoBonos kiaccos L — L2.

3 Kpome mpoxkara u Tpy6 uist py6onposozos kinaccos L — L2, G.

4 Kpome npokara u Tpy6 st Tpy6onpoBoznos kiaccos L u G.

5 TIporpamMMBbl HCTIBITAHUI Ha CBAPHBAEMOCTB COCTABIISICTCS C LIENIBIO IPU3HAHMS TIPSIIIPHSITHS
(M3roTOBHTENS), @ TAKIKE IS ONOOPEHHS CBAPOUHEIX IPOLIECCOB, IPUMEHSAEMBIX IPH MOHTaXXE TPYOO-
IIPOBOIOB. DTH IPOrPaMMBbI IIPEICTABIISIOTCS B BU/E MPIIOKEHHI K 00IIeH mporpaMMe UCIBITaHHI.

4.2.3.5.2 O0ObeM HCTUBITAaHUH JIHCTOBOTO MPOKATa — 3arOTOBOK UIS TPYO
(mTpunca) onpexpensercs ¢ yuetoM TpeboBanuit 1abm. 4.2.3.5.1. lng KaxIoro
TEXHOJIOTHYECKOTO MPOLIECcCca UCTIBITAHUS BBITOIHIIOTCA Ha 2 mapTusix. [laptus
JIOJKHA COCTOATH M3 3 JIHCTOB OAHOM MapKu M IJIABKHU CTAald U OJHOM TONIIH-
HBI. JIMCTBI, IpeACTaBIsieMble A UCTIBITAHUN, OTOMPAIOTCS MOAPSIA MO XOIY
MPOKATKH.

XapaKTepUCTHKHU MPOKATa JOIKHBI YIOBIETBOPATH TPEOOBaHUAM 4.5, TEXHH-
YECKUM YCIIOBHSM/CIIEIIU(PUKAINN Ha TOCTABKY CTaJH, 0J00peHHBIM Peructpom,
W/VITM HAIMOHAJIBHBIM WIIM MEXIYHApOIHBIM CTaHIAPTaM.

Ecnu mo enHOMN TeXHOIOTHH (BKITIOUAS PEKUMBI TEPMOOOPaOOTKH) TPOU3BO-
JITCS JTUCTHI Pa3INYHON TONIMHBI ¥ pa3MEpOB, TO IO COIIacoBaHMIO ¢ Peructpom
JIOITYCKAaeTCs! BBITIOIHATH UCIIBITAHMS HA MPOKATe MAKCHMAJIbHOH (OlHA TTAPTHS) U
MHHUMAaJIBHOM (BTOpasi MapTysl) TOJMIIUHBL. B 3TOM citydae ZOMOTHUTENBHO JOIIXK-
HBI OBITh ITPEACTABICHBI CTATUCTHYECKHE JJaHHBIC (XMMUUECKUH COCTaB, MEXaHH-
YeCKHe CBOICTBA), MOATBEPXkKAAIOIINE CTAOMIBHOCTh KaueCcTBa MOCTABIIIEMOTO
npokara. O0beM BBIOOPKH 10 COTIIaCOBaHMIO ¢ Peructpom.

4.2.3.5.3 OObeM ucCHBITAaHUHA TPYyO OmpeAenseTcs ¢ y4eToM TpeOOBaHHHA
Ta0m, 4.2.3.5.1. JInst KaXXa0Tro TEXHOJIOTHYECKOTo Ipoliecca U pamepa TpyO uc-
IIBITAHUS C IETIbIO MOATBEPIKICHUS CTAOMIBHOTO KaueCTBa MPOLYKINH BHITTOIHS-
foTcs Ha 2 mapTusx o 10 Tpyo©.

[TapTus nomKHA COCTOSITH W3 TPYO METajla OAHON MapKH, OTHOH IUIABKH,
OJTHOTO PEXHMa TEPMOOOPAaOOTKH, OTHOTO AMAMETPa U TONIIMHBI CTeHKHU. [is
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WCTBITAHNH, 10 BO3MOKHOCTH, CJIEAYET M3TOTABINBATh ONBITHBIC MMAPTUH TPYO
C MAaKCHMaJbHON BEJIMYNHONW OTHOLICHUS TOJIIIMHBI CTEHKH TPYObI K ANAMETPY,
a B MPOIECCE UCTIBITaHUI — OTOMPATh M3 OMBITHBIX MApTHH A MEXaHUIECKUX
UCTBITAaHUN TPYObl, UMEIOIIIE MaKCHMAJIbHBIC BEJMYMNHBI OTHOIICHHS Tpe/eia
TEKy4eCTH K BPEMEHHOMY CONpPOTHBICHHIO (IO pE3yJibTaTaM HCIBITAHUA Ha
pacTsDKeHHe).

Pesynprarel ucnpITaHUN TPYO MOIDKHBI YIOBIETBOPATH TpeOoBaHWAM 4.5,
TEXHUYECKUM YyCIOBUAM/Crienn(UKAIIHA Ha MOCTaBKy TpyO, omoOpeHHBIM Pern-
CTPOM, W/MJH HAIMOHAIBHBIM MII MEXIYHAPOIHBIM CTaHAAPTAM.

4.2.3.5.4 Bunsl v 9UCIIO MCIBITAHMA MOTYT YTOYHSATHCS Permctpom Ha oc-
HOBAaHWU TPEICTABICHHOW HM3TOTOBUTEIIEM MpeABAPUTEIbHON WHpOpMarmn. B
JaCTHOCTH, MOXKET OBITh YMEHBIIIEHO YHCIIO TPEACTABISAEMbIX IUIS MCIIBITAHUH
TUTABOK, TOJTYTIPOYKTOB M KaTETOPHH CTalll WM, 10 YCMOTpEHuIo Peructpa, nc-
IIBITAHNS BOOOIIE MOTYT HE IPOBOANTHCS. PEIICHNS TPUHIMAIOTCS C YIETOM Clie-
JIYIOIINX MOJMOKEHUM:

.1 mpoM3BONICTBO yKe MPU3HAHO IPYTUM KIIacCH()UKAITMOHHBIM OOIIECTBOM U
CYIIECTBYET JOKYMEHTALHs, TTOATBEPKIAIOIIasi IIPOBEICHHE COOTBETCTBYIOIINX
WCTIBITAaHUN U UX PE3YIIBTaThI;

.2 Ui Kateropuil TpyO W cTany, Ha MPHU3HAHHE MPOM3BOACTBA KOTOPHIX B
Peructp moctymmia 3asBKa, HIMEIOTCSI CTATUCTUIECKUE JTaHHBIC, TOATBEPXKIAI0-
mye cTabMIBHOCTh PE3yIbTaTOB XUMHIECKOTO aHAJN3a U CBOWCTB;

.3 monTBEPIKAAIOTCA YCIOBHS HEM3MEHHOCTH TEXHOJIOTHH ITPOU3BOCTBA, CO-
CTOSIHUSI TIOCTaBKHM M METOIMK KOHTPOJSI ¥ MCIIBITAHUH MO CPABHEHHUIO C YIIOMS-
HyTbIMH B 4.2.3.5.4.1;

.4 TpuU3HaHNE TPOM3BOACTBA TPYO M3 CTATH OXHOTO YPOBHS MPOYHOCTH
MOJKET OBITH PAcIpPOCTPAaHEHO Ha TPYObI U3 CTANN yPOBHEM MPOYHOCTH HUXKE
IIPH YCJIOBHH €€ M3TOTOBIICHHUS MO TOMY XK€ TEXHOJIOTHYECKOMY IPOIECCY,
BKJIIOYAsl PACKHUCICHUE U N3MEIBYCHNE 3€PHA, & TAK)KE METOZ PA3JIMBKH U CO-
CTOSTHHE MOCTAaBKHU, TUAMETP M TONIIUHY CTEHKH TPYObl 1 METOAMK KOHTPOISA
M WCIIBITAaHUM;

.5 U3MeHeHue ycloBUi pU3HaHUs Npeanpusitus Peructpom, o cpaBHEHUIO
C 3asIBKOM;

.6 nmeeTcs mpu3HaHue Permctpa mmm nHOTO KilaccH()UKAITMOHHOTO 00IIecTBa
Ha TIPOM3BOACTBO TPYOHOH CTall, MPOAYKTOB Iepeesia, TaKUX Kak CIIObI, OIro-
MBI ¥ TPyOHBIE 3aTOTOBKH.

4.2.3.5.5 Ecmm, ucxons u3 yCIOBUHA TPUMEHEHHS, TpeOyeTCs MOATBEPIKICHHE
CTIEIMATIBHBIX CBOMCTB MaTepHaia, TO JOIDKHbI OBITh JOTOJHUTEIBHO MPEICTAB-
JICHBI PE3yNbTaThl WIN BBITOJHEHBI COOTBETCTBYIONINE HMCIBITAHUS, TTOITBEPK-
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JAfOIIME 3TH CBOWCTBA, HAITPUMEP PACTSKEHHUE TIPH TOBBIIICHHONW TEMIIepaType,
WCTIBITAHHS HA YCTAJIOCTh U T. 1.

4.2.3.6 O6peM UCTIBITAaHAHN TIPU TIPOU3BOJICTBE.

4.2.3.6.1 Kax npaBwiio, TeXHUIECKOE HAOONEHIE TIPH TTPOU3BOJCTBE TPYO-
HOM cTaym 1 TpyO ocymecTsisieTcst PerucTpom Ha MPpU3HAHHBIX UM MPEATIPHSATH-
ax (m3roroButensx) (cMm. 4.2.1). O0beM HCTIBITAaHWH B MpOIEcCe TPOU3BOACTBA
ompenensercs: onoOpeHHOH PerncTpoM TeXHUYIECKOH JOKyMeHTaIMel Ha TIOCTaB-
Ky TPOAYKIMH, HAIIMOHAIbHBIMI/MEXIYHAPOIHBIMI CTaHAAPTAMH, TPU3HAHHBI-

Mu Pernctpom, u TpeOOBaHHUSIMH HACTOSIIETO pasierna (CM.

1261 423.6.1). B

Ta01. 4.2.3.6.1 npuBeseH MUHUMAIIEHO TPeOyeMbIii 00beM HCTIBITAHUH.

Ta6x.42.3.6.1
O0beM UCTILITAHUI NPH IPOM3BOACTBE
Pacnionoxenue Komgectso
Bux Bun TPO6 M MECTO | 1y1apok/ 11cTOB, |06pasLoB | Beero TIpuMedanus
WCIIBITAaHUI | MaTepHania| BBIPE3KH 1py6/ po6 | ot ucta, |oGpas-
0bpasios OT IUIaBKH TpyOBl | LOB
1 2 3 4 5 6 7
OOmuit  ananu3
Tpyba 1/50/1 Lu
. MeTaa, BKIO-
XUMHYeCKUH OT OJIHOTO 1 2 | uan wuxponern
anans (L3.4) KoHua pOBaHHE M KOB-
MpOKaT 1/50 /1
LIOBYIO IIPOOY
Hcnprranms Tpy6a NIONCPCK 0T 1/50/1
Ha pacTsHKEHUE OJHOT'O KOHLIA 3 5 Ompenensercs
OCHOBHOT'O I IOMepeK oT 1/50 /1 R, R A
Merania (£.3.2) p OJTHOTO KOHLIA
HcnsiTanue Tonepex Ompenensercs
Ha pacTsHKEHHE Tpyba OT OJIHOTO 1/50/1 2 2 P I;
CBapHOTO KOHIIa m
COCIMHEHUS
(432) IIpoKar - - - - -
Torepex Hcnbitanus npu
2
Hembrmamma | o5, | o1 opmoro 1/50/1 3 3 | Temmepatypes,
Ha yAapHbIH KOHIA ompenensieMon
u3rud MHHUMAaJbHOMI
OCHOBHOTO TeMImepaTypoit
MeTajia oxar Ono:ep(e:lco 1/50 1/1 3 5 | PXemiyaramma c
(433 IPOKAT TKOiH Iy T yueTom 423,62
B nddid
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1 2 3 4 5 6 7
TIoTepeK HUcnsiTanus npu
I/ICHI)ITaHI/IS) Tpy6a OT OJIHOTO 1/50/1 2 1o | Temmep aTypefv,
Ha yHapHbIH KOHIIA ompeaensieMoi
n3rub Meraia (oM. 2L.2.3) MHUHHUMalbHOM’
CBAapHOTO TeMIepaTypoit
COCTHHCHHS IKCIUTyaTalyu ¢
(43.3) mpoka - - = | | yuerom423.62
v 4333
rorepex Hcnpitanus np;/l
Onpenenerne Tpyba OT OJTHOTO 1/50/1 2 2 | TeMmmneparyp e.:
BHJIA U3JIOMa KoHI@ onpejensieMoii
10 METOZINKE MHUHHUMAaIbHOM
DWTT!. TeMmepaTypoi
HoTepex
4392, 9KCILTyaTa c
( RaiLL IpoKaT OT OIHOTO 1/50 1/1 2 2 Y
npunoxenus 4) - yuerom 4.2.3.6.2
vddll
HOnepex Ucneitanns Ha
Wcrbrranme Tpy6a OT OJIHOTO 1/50/1 2 2 | nuuesoit u Kop-
Ha 3aru6 KOHIIA HEBOI 3aru6
(Rl22l)
poKar - - - - -
florepex Elimby' (;ile;(;ﬁi
TBeproCTh Tpyba OT OJTHOTO 1/50/1 3 3 Tpy6eL, mma H
no Bukkepcy? KOHHa 3TB
poKar - - - - -
Tpy6a faviioe 1/50/1
VYibTpa3ByKoBOi n3aCIne N
KOHTpOIb (4.3.8)
IpoKaT ravitoe 1/50 1/1
n3enve
HcmbiTanne Tpy6a KaXkzoe 1/50/1
THApaBIHYe- usgene 3
CKHM JIaBJICHHEM
(4 3 2) TIpoKar - - - -

! Kpome nipokara u Tpy0, peaHa3sHa4eHHbIX U1 TpyOonpoBoaos ¢ kiaccom L — L2, a Takke
UL MI0OBIX TpyO AuamerpoM MeHee 300 M.

2 [Ipu OTCYTCTBHM JaHHBIX O MHHUMAIBHON TEMIIEpaType KCILTYaTalluy, HCIBITAHUS JIUCTO-
BOH CTaNu IPOBOAATCS IPH TeMIlepaType paBHoi -40 °C.

3 st tpybonpoBonos kiaccos L2 u G2.

4.2.3.6.2 B o0mewm cirydae ot oxHO# maptud B 50 TpyO A7 UCTIBITAHUH BBI-
Oupaetcs ogHa TpyOa.
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[Maptus gomKHA COCTOSTH U3 TPYO OMHOU TUTABKH, OMHON MapKd, OTHOTO pe-
JKUMa TepMOOOpabOTKH, OTHOTO AWaMETpa M TONIIMHEI CTeHKH. {71 TpyO, mpe-
Ha3HAYaIoOIUXCs U TPYOOPOBOAOB C MUHHMAJIBHON TEMIEPaTypoOH JKCINTya-
tarun -20 °C 1 HIDKe UCIBITAaHUA Ha YIApHBIA M3rud mo TpeboBanmto Perucrpa
MOTYT TIPOBOIUTHCS HA KAKIOH IIATON TpyOe.

4.2.3.6.3 VcnpITanus THCTOBOTO TpOKaTa TPYOHOH CTajy BEIIONHSIIOTCS Ha
o0pasiax, 0TOOpaHHBIX OT OAHOTO JIMCTa mapTuu. [lapTus KOomKHA COCTOSATH U3
JIMICTOB OHOM IUIaBKH, OJJHOTO COCTOSIHMS TIOCTABKH M OHOTO pa3Mepa. Ecim He
OTOBOpPEHO 0c000, 00BEM APTHH HE JOJDKEH MpeBhImaTh S0 T.

4.2.4 UcnbiTaHus THOKUX TPYO.

4.2.4.1 O61mMEe TONMOXKEHHS.

4.2.4.1.1 UcnpiTaaus THOKAX TPYO BBITOTHSIOTCS:

B 00bEME TWIIOBBIX HCIBITAHWN NpPH OCBHUAETENBCTBOBAHMAX Permcrpom
MPEANPUATHAA-U3TOTOBUTENS Ha MpeaMeT oopMieHuUst CBUICTENBCTBA O THIIOBOM
onobpenmn (CTO, ¢. 6.8.3) B coorBercTBHH ¢ 2.0.1 PykoBonctsa MIIT;

B 00bEMe HCTIBITaHUH B MpOIecce MPON3BOACTBA THOKHUX TPYO.

4.2.4.2 TumoBble HCIIBITAHUS THOKHUX TPYO.

4.2.4.2.1 TumoBsIe UCTIBITAHAS THOKHAX TPYO MPOBOIATCS TI0 TIPOTPaMMe, CO-
racoBaHHOM ¢ Peructpom. [Iporpamma nomkHa OBITE COCTaBlIeHa HA OCHOBaHUH
tpebosanmii [IpaBun MIIT, HarMOHANBHBIX W/MIIA MEXIYHAPOAHBIX CTAHAApTOB
1 MHOI 0mo0peHHON PerncTpoM TeXHHYECKOI TOKYMEHTAITHH.

4.2.4.2.2 TunoBsIie UCOBITAHAUS TTPOBOIATCS B TEISAX ITONTBEPKICHIS OCHOB-
HBIX PAacuCTHBIX MApaMeTPOB TPYO OMPENEICHHOTO THUIIOPAa3MEPHOTO psiAa, Tua-
Ma30H KOTOPOTO JOJKEH OBITh YCTaHOBIIEH HCXO/S U3 CIIEAYIOIIETO:

BHYTPEHHETO/BHEIIHETO TNAMETa;

KOJIMYIECTBA M HA3HAYCHUS CIIOCB;

KOHCTPYKIIMH METATMIECKHUX U TMTOJIMMEPHBIX CIIOEB;

MIPOIIECCOB M3TOTOBICHMS, B TOM YHCIIE YIIIOB HAMOTKH;

TPaHCIIOPTHPYEMOI Cpenbl;

BHYTpPEHHEH /BHEITHEH TEMITepaTypsl CPEIIBL;

YCIIOBHH M CpOKa dKCIUTyaTaluH.

4.2.4.2.3 Kaxnprii TN THOKUX TPYO MOJDKEH MPOUTH THUTIOBBIE MCIBITAHIS,
KOTOpBIE, KaK MPaBUIIO, TPOBOIATCS 10 pa3pyLICHUs 00pa30B M IOJKHBI COCTOSTh
U3 CIIEYIOIIETO:

WCTIBITaHMSI Ha Pa3pbIB BHYTPEHHHIM JIaBJICHHUEM;

WCTIBITaHHUS Ha YCTOMYMBOCTH (CMSTHE) MOJ ACHCTBUEM THAPOCTATHIECKOTO
JIaBIICHUS,

HCIIBITAHMSI Ha Pa3pbIB PACTATUBAIOIIEH HAIPy3KOM;
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UCTIBITaHNS Ha M3THOHYIO JKECTKOCTH (TIPOBEPKH MUHUMAIILHOTO Paanyca n3-
ruba rudKux Tpyo);

UCTIBITaHWS Ha COMPOTHBIICHUE KPYIEHHIO.

4.2.4.2.4 Ot KaXII0TO THMA THOKUX TPyO OTOMpaeTCs OT OIHOTO A0 TpeX 00-
Pa3moB Ha KaXKIbIH BHJ TUTIOBBIX MCTIBITAHUH. [Ipy MPOM3BOACTBE JAHHOTO THIIA
TpyO ¢ pasIMYHBIMU JUAMETPAMH JIOITyCKACTCS BBITOIHATH UCIIBITAHNS Ha TPyOax
MaKCHMaJIbHOTO INaMeTpa.

4.2.4.2.5 Tlo cornmacoBanuio ¢ PerncTpoM cocTaB THITIOBBIX HCIBITAHUHA IS
THOKHAX TPyO MOXKET OBITH M3MEHEH B 3aBUCHIMOCTH OT Ha3HA4YEHUS TpyO. Bumer
1 9HCIO UCTIBITAHUH MOTYT TAaKXKE YTOUHSTHCS PerncTpom Ha OCHOBAaHHMH TIPE-
CTaBICHHOHN TpeArpuATHeM (M3TOTOBUTENEM) MPEIBAPUTEIHHON HH(POpPMAIIIH:
HAJIMYHE CePTU(PHKATOB WHOCTPAHHBIX KIIACCH(PHUKAIMOHHBIX OOIIECTB, TpHU3HA-
HUSI IPEANPUATHSA-U3TOTOBUTENS H T. 1.

4.2.4.2.6 MeTonp! 1 pe3yibTaThl THIIOBBIX HCITBITAHHIH JOJDKHBI COOTBETCTBO-
BaTh TpeboBanmsM 2.6.5.2 PyxoBoxcrea MIIT.

4.2.4.3 cnipITanus B IPOIIECCe TPON3BOICTBA THOKUX TPYO.

4.2.4.3.1 VcnpiTanus B MPOIECCE MPOU3BOICTBA THOKUX TPYO BBHITOTHIIOTCS
B cooTBeTCTBHUH ¢ TpeboBarusamu [Ipasmr MIIT no ogobpennoit Peructpom mpo-
rpamMMe, pa3pabOTaHHON HAa OCHOBAHWM HAIMOHAJIBHBIX W/MIIM MEXIYHAPOIHBIX
CTaHAAPTOB.

4.2.4.3.2 Kaxxmas ruOkast TpyOa 1mociie M3roTOBICHHS JOJDKHA TTPOXOAUTH!

UCTIBITAaHUE Ha KaTHOPOBKY BHYTPEHHEH HOJIIOCTH TPYOBI;

UCTIBITAaHUE Ha THAPOCTATHUECKOE BHYTPEHHEE JaBICHUE;

WCTBITaHUE Ha IPOYHOCTH CIEIUICHUS (aATC3UI0) MEXKIY CIIOSIMH (TOIBKO IS
CBSI3aHHBIX THOKUX TPYyO);

BaKyyMHBIE HCITBITAHUS (TOBKO IJIS CBSI3aHHBIX THOKUX TPYO).

4.2.4.3.3 B 3aBHCHMOCTH OT Ha3HaYeHHUS THOKHUX TPyO IO COITIACOBAHHUIO C
Peructpom nmpoBoasTCS CrielManbHbIE HCIIBITAHUS, @ UMEHHO!

WCIBITaHUS Ha 3aMep DIEKTPUUECKOTO COMPOTHBIEHUS (AN THOKUX TpyO
C BHYTPEHHHM KapKacoOM M IPH HCIOJIb30BAHWN KaTOAHOM 3aIUTHI KOHIIEBBIX
(UTHHTOB);

UCTIBITAaHHS Ha CITIOCOOHOCTH K 3KCIUTyaTaIllH MIPU HOHIKCHHBIX TEMIIEpaTy-
pax — MOPO30YCTOHYMBOCTD (IIPH HAINYUHU YYACTKOB TPyO BBIIIE TTOBEPXHOCTH
BOJIBI);

UCTIBITaHNS Ha CTOMKOCTh K arpeCCUBHBIM TPAHCIIOPTUPYEMBIM CpeiaMm;

OTHEBBIC UCIIBITAHUS (TIPH HAJTMYUH YYaCTKOB TPYO BBIMIE TOBEPXHOCTH BOJBI).

O0beM crieranbHBIX NCTIBITAHUH COTIIacOBBIBAcTCs ¢ PerrctpoM, ucxoas us
yCIOBHUi SKCIUTyaTanuy Tpyo.
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4.2.4.3.4 Metonpl U pe3yabTaThl HCOBITAHANA TOJDKHBI COOTBETCTBOBATh TpE-
ooBanmsiM 2.6.5.3 PykooncTea MIIT.

4.3 METO/bI ACIIBITAHUI CTAJIBHBIX TPYB U IIPOKATA

4.3.1 O0urue TpeGoBaHUS.

WcnbiTanus npokara u TpyO, €ClIi He OTOBOPEHO WHOE, TOJIKHBI BBITIOTHATH-
csi B cooTrBeTcTBUM ¢ TpeboBanmsamu [Ipasun MIIT, paza. 2 gactu XIII «Mare-
puane IlpaBun kmaccnpuKanuy W MOCTPOMKH MOPCKHX CYNOB, NMPU3HAHHBIX
Perncrpom HannOHAIBHBIX WIIM MEKTYHAPOJHBIX CTAHJAPTOB M COIIACOBAHHOM
Peructpom noxymeHTanum.

4.3.1.1 VcnpiTanus Ha TPyOax JOJKHEI BBITIONHATHCS B COOTBETCTBUH C Tpe-
0GOBaHMSIMH HAIMOHAIBHBIX WM MEXIYHApPOAHBIX CTAaHIApTOB W/MIH ONOOpEH-
HOU Peructpom oKyMeHTalMu:

JUTA OECIIOBHBIX TPYO — ITOCIIe OKOHYATEIEHOW TepMOOOpPadOTKH;

JUTS CBApHBIX TPYO — IOCIIe OKOHYATETBHOHN (HOPMOBKH (IKCITAaHANPOBAHUS) H
THAPABINIECKUX UCIBITAHUH.

Hdus Tpy® mmamerpom mo 300 MM, eciii HE OTOBOPEHO MHOE, 00pa3Ibl IS
WCTIBITAHWN HAa PacTsDKEHHE OTOMPAIOTCS MapajuiellbHO OCH TPYOBI, a Uit Tpyo
nmuametpoM 6osee 300 MM — B IPOAOIIEHOM H TTOTIEPEYHOM HAITPaBIICHHH.

4.3.1.2 Otbop mpob OT TmpoKara, B 3aBHCUMOCTH OT KaTerOpuH W ypPOBHSA
MPOYHOCTH CTAJIM M BU/IAa NCIIBITAHUH, TIPON3BOANTCS B COOTBETCTBHH C TPeOOBa-
Husmu 3.2.5, 3.13.5 u 3.14.4 wactu XIII «Matepuansn [IpaBun knaccupukarim
M TIOCTPOHKM MOPCKHX Cya0B, paza. 2 ydactu XII «Marepnansr» IIpaBun kmac-
cudukanu, moctpoiiku u odopynoanus [IBY/MCII ¢ y4eToM U3I0KEHHOTO B
HACTOSIIEM pasfeie.

4.3.1.3 OOpa3Is! 471 UCTIBITAHWHN Ha pacTsHKeHUE W YIAPHBIN H3THO TOTKHBI
M3TOTABIMBATECS B COOTBETCTBUH ¢ TpeboBaHmsiMu 2.2 dacti XIII «Marepuamsn
[IpaBwn KITacCUPUKAIAN B TOCTPOUKHA MOPCKHX CYIOB.

4.3.2 UcnbITaHUSI OCHOBHOTO METAJIJIa HA PacTssKeHHE U CoKaTHe.

4.3.2.1 VcupiTanns Ha pacTsHKEHHE JIMCTA IPOBOIATCS Ha TNIOCKUX 00pasax
TOTTHOM ToNmIIHEL. [Ipo0BI BRIpe3aroTcss TaKUM 00pa3oM, 4TOOBI cepenuHa pado-
4ei gacTi 00pa3IoB HaXOAWIACh Ha PACCTOSHIUH 1/4 IMUPHUHBI OT Kpast INCTa, 00-
pasIbl pactoyiaraloTcs MOIEPEK HallPaBICHHUS POKATKH.

4.3.2.2 Tlpu mepBOHAYATFHOM OCBHICTEIIHCTBOBAHHH, BBHITIOJTHIEMOM C Iie-
TBI0 TIPU3HAHUS TPEANPHUATHS (M3rOTOBUTENS) PercTpoM, MCHIBITaHHUS Ha pac-
TSDKCHHE METajia TPYObl B IPOAOIBHOM H ITOTIEPEYHOM HAIPaBICHHUAX ST TOJI-
IIMHBI MEHee W paBHOI 20 MM IIPOBOASATCS HA ITOJHOTONIIUHHBIX o0pasnax. [Ipu

62



TOJIIMHE CTEHKH TPyOb! 6onee 20 MM HCTIBITAaHUS BBITOMHSIOTCS KaK Ha IMIIWH-
JIpUYecKrx o0pa3lax, Tak M Ha o0paslax TONIIMHOW paBHOW TOJNIIUHE TPYOHI.
[Ipu GombmHX PacXOXKACHUAX MEKIY pe3yibTaTaMy HCIBITAHUH 00pa3ioB 060-
uX THIOB Peructp MokeT moTpeOoBaTh BBIIOIHEHHUS TOCIOHHOTO OIPEICIICHHS
CTaHAAPTHBIX CBOWCTB HA MMIMHAPUIECKAX 00pa3max M OTACIHHOTO COTIacoBa-
HUSI METOIMKH TIPABKH TTOTHOTOJIIIMHHBIX 00pa3II0B MPH UCTIBITAHUSX B TIPOIIECCE
TIPOM3BO/ICTBA.

[IpoOs1 OT cBapHBIX TPYO BBIPE3AIOT TAKUM 00pazoM, YTOOHI cepeaiaa pabdo-
Yei 9acTi 00pa3IoB pacroyarairack Ha 3 yaca OT IIBa TPyOBI.

4.3.2.3 MeTat mpokara ACTIBITEIBASTCS Ha CKATHE HA TBYKPATHBIX IIFTHHIPH-
YeCKUX 00pasIax mocie NpeaBapuTEILHOTO pacTsHKEHHS Ha 2 % C IEITBIO OTpeesie-
HUS Tipenena Tekydectr (3¢ ekt baymmnrepa), ot mcta oTOrpaeTcs aBa odpasia.

4.3.2.4 OcHOBHOI1 MeTauT TPyOBI UCTIBITHIBACTCS Ha CKaTHE Ha JABYKPAaTHBIX
THHAPUIECKUX 00pasiax, Py U3TOTOBICHUH JOITyCKAeTCsl MpaBKa TOJIBKO 3a-
XBaTHBIX YacTel.

4.3.2.5 Tlpu WcmBITaHUHM MeETalula TPYOBI JOIyCKaeTcs CHIDKCHHE TIpenenna
TekydecTd Ha cxarue 10 20 % 1o cpaBHEHHIO ¢ MUHUMAIIBHBIM IIPEAEIOM TEKY-
YEeCTH Ha PacTsDKEHNUE, €CIT HHOE He yKa3aHo Pernctpom.

4.3.3 UcnbITaHUSA HA yIapHbIi U3rud.

4.3.3.1 I1po0OsI BEIpe3aroTcsl OT MpoKara Ha 1/4 MMPHUHBI THCTA U OT CBapHOU
TpyOBI Ha 3 yaca oT mBa. McrieITanus mpoBoasTCs Ha 00pasnax ¢ OCTPBIM HaIPE30M.
Kpome pabotsl ynapa onpenensercst POoIeHT BI3KOH (XPYIIKO) COCTaBIISIOMICH.

4.3.3.2 Ilpu vcOBITaHUSIX HA YIAPHBIA H3TU0 OCHOBHOTO METaJlIa IIPH IepBO-
HavYaJIbHOM OCBHAETEIHLCTBOBAHUM IPOW3BOACTBA TPyO TpeOyeTcst MOCTpOEHHE
3aBUCHMOCTH PE3YIBTaTOB HCIBITAHMI OT TEMIIEPaTyphl 110 TPEM 3HAUCHUSAM U3
crexytommx: 0, -20 °C, -40 °C, -60 °C, -80 °C. TemmepaTypbl HCIIBITAHAHA yKa3bI-
BaIOTCS B IPOTpaMMe HCITBITAHHM, ToIexkaeit omoopenuto Perucrpom. Ilo Tpe-
6oBanuio Peructpa uCHbITaHUS HAa yIapHBIN U3rH0 TMPOBOAATCS KAk HA METaule
MIPOKaTa, TaK U Ha MeTaJlIe Tpyo.

4.3.3.3 B mporiecce mpou3BoACTBa TPYO MO TEXHUIECKUM HaOoneHneM Pe-
THCTpPa UCIBITAHUS HA YIapHBIH N3N0 OCHOBHOTO METAJIIa M CBAPHOTO COCIMHE-
HUSI CIEAYET BBINOTHATH TP TEMIIEPAType, YKa3aHHOH B TEXHUUECKUX yCIOBHSA/
crieuQrKaMy WM KOHTPAKTHOM NOKyMEHTAIlMX Ha MPOIYKIHIO, HO HE BBIIIE
T — 10 °C mnst Tpy® TONIIUHON CTEHKH MEHee Wi paBHOH 20 MM, W HE BBIIIC
T - 20 °C mna Tpy0 ¢ Gompied TonmuHON cTeHku. OmpeerneHne TeMIepary-
per I —cm. 44.3.

4.3.3.4 B cnmyyae mpuMeHEHHUS MapOK CTajH, HE PETJIaMEHTHPOBAHHBIX Ha-
crosammmu [IpaBumaMu, HCTIBITaHUS MOTYT IIPOBOANTCS IIPH PACUIETHON TEMIIEpa-
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Type. Temneparypa HCTIBITAHIH OIPENENACTCS IPH COTTIACOBAHNH IOKYMEHTAINH
Ha mocTaBKy Tpy0. C menpio CpaBHHIMOCTH PE3YIABTaTOB AJSI PA3IHIHBIX MapOK
CTallM 3a TEMIIEpaTypy HMCHBITAHUI NPUHUMAETCSl TeMIleparypa, Omkaimas K
MEHBIIIEH BeTMIUHE U3 yKa3aHHOTO B 4.3.3.2 psina TeMmeparyp.

B mo6om ciydae Temneparypa UCTIBITaHHH yKa3bIBACTCS B CepTH(UKAaTax Ka-
YeCTBA MPEANPHUATHS (H3TOTOBUTEIIS).

4.3.3.5 VcnpITanus Ha 9yBCTBUTENFHOCTh K MEXaHUMIECKOMY CTapEHUIO TIPO-
BOZSTCSI TIPH TIEPBOHAYAIEHOM OCBHAETEIHCTBOBAHWN MPOM3BOJCTBA HA 00pa3-
[[aX, M3TOTOBJICHHBIX W3 IPOKaTa, MPOOBI OTOMPAIOTCS aHAJOTWYHO MPoOaM Ha
ymapHbIid u3ruo6. ITomocs! MeTamna, U3 KOTOPBIX BIIOCIEICTBUH BBIPE3AIOTCS 00-
pasmpbl, MoABEPTaroTCes AeopMaIiii pacTsHDKCHNEM Ha BEIHUIHHY, COOTBETCTBYIO-
IIyI0 MaKCUMaJIbHO JIOITYCTHMOH IpH THOKE TpyO, 00BI4HO 10 5 %.

W3roToBieHHbIE U3 MOABEPTHYTHIX AC(HOPMALIMOHHOMY PACTSKECHHIO ITOJI0C
00pas3Ipl Ha yIapHBIA H3THO IOIeKAT PABHOMEPHOMY HarpeBy (ICKYCCTBEHHOMY
crapennio) Ha 250 °C ¢ BBIIEpKKOH IIPH STOH TeMIlepaType B TEUCHUE Yaca ¢ TI0-
CJIETYTOIIM OXJIaXK/ICHUEM Ha BO3IyXe.

WcnpiTanust Ha yoapHBIH U3rHO BEITOTHSIIOTCS IIPH KOMHATHOH TeMITepaType
(B mpenenax 18...25 °C) u npu Temrieparype cootBercTBytomieii 4.3.3.3. Ecnu He
OTOBOPEHO MHOE, MCIBITAHUS BBITOTHAIOTCS IPH MEPBOHAYATIHLHOM OCBHIETEIb-
CTBOBAHUH MPEATIPHUATHS U B CITydassXx BHECEHHUS N3MEHEHHH B TEXHOJIOTHIO TIPO-
M3BOZICTBA CTaJM, a TAK)KE 10 TPeOOBAaHHUIO MHCIIEKTOpa Perucrpa, B COMHUTENb-
HBIX WM CIIOPHBIX CITy4asiX, OTHOCSIIMXCS K Ka4eCTBY MPOKATa.

4.3.4 XumHu4eckuii aHaJIu3, cerperamus cepol.

ITpoOb! A XMMHUYECKOTO aHaIM3a M CETPETalld CEpbl BHIPE3AIOTCS OT
CEpeIuHbI 10 MIMPHHE JHCTA, B CIydae CBapHON TPyOBl — HANPOTHB CBAPHO-
TO IIBa.

4.3.5 MeTannorpagus.

4.3.5.1 MakpoCTpyKTYpHBIIl aHAN3 TMPOBOTUTCS C MENBI0 ONpPEHCICHHS
CTPYKTYPBI Ae(hOpMHPOBAHHOTO METaJIa, HAPYIICHNUH €r0 CINIOIIHOCTH, IPUCYT-
cTBHs (IOKEHOB U T. 1. Kak mpaBmito, MakpoCTpyKTypHBIA aHAIIN3 BBIONHACTCS
Ha TIOIEPETHBIX 00pa3Iax, 0TOOPaHHBIX OT Hadasia TOJIOBHOTO MOITYTPOLYKTa WIIH
TOJIOBHOW YacTH packara. Ecim He yka3aHO MHOE, IPOBEICHHE MaKpOCKOITHYE-
CKOTO aHaJmM3a TpedyeTcs Py ePBOHAYATBHOM OCBH/CTEILCTBOBAHIH TIPETIPH-
ATHSI, IPX BHECEHNH M3MEHEHU B TEXHOJIOTHIO TPOU3BO/CTBA U, [0 TPEOOBAHHIO
MHCIIEKTOpa Perucrpa, B COMHUTENBHBIX WM CIOPHBIX CIIydasX, KacarolIuXcs
KauecTBa IMOCTABIIIEMOTO TPOKATa.

4.3.5.2 MUKpOCTPYKTYpHBII aHAJIH3 IIPOBOTUTCS C IETBIO OMPEICTICHAS pa3-
MEpOB 3€pHa CTalIH.
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s meramrorpadudeckoro aHaimm3a npoOsr oTomparoTes ot 1/4 + 1/8 mmpu-
HBI JIUCTA ¥ Ha 3 yaca oT mBa TpyOsr. DoTorpaduu JOIKHBI IPEICTABISAT CTPYK-
Typy Ha IOBEPXHOCTH, 1/4 1 1/2 TonmuHs mucTa wi TpyOsr. Mukpodororpadhuu
JIOJDKHBI OBITH BBIMOMHEHH pu X100 1 X400 yBemuaenun. Onpenensercs pas-
Mep 3epHa 1 ncxoxHoe 3epHo. Ecii He yka3aHO HHOE, TPOBECHUE MUKPOAHAIH32a
TpeOyeTcst IPH IIEPBOHAYAIEHOM OCBH/IETEIHCTBOBAHUHN IPEIIPHUITHS, TIPH BHE-
CCHMH MU3MEHECHUI B TEXHOJIOTHIO TIPOM3BOACTBA H, IO TPEOOBAHHUIO HHCIIEKTOPA
Peructpa, B COMHUTEIBHBIX M CHOPHBIX CITydasix, KACAIOIIUXCS Ka4eCTBA MOCTaB-
JISIEMOTO TIPOKaTa.

4.3.6 CBapuBaeMocCThb.

VcnpiTanns Ha CBapHBAaE€MOCTh IPH TEPBOHAYAIBFHOM OCBHJIETEIHCTBOBA-
HUU TIPEATPUSATHS BBHITOTHSIIOTCS B COOTBETCTBHUHU C TpeboBaHMAMH 5.1.2.2 u
5.2.4 gactu | «Mopckue oaBoAHBIE TPYOOTIpOoBOAB. VcTIbITaHNS HAa CBapUBa-
€MOCTbh, €CITH HE OTOBOPEHO WHOE, JIOJDKHBI OXBATHIBATh BCE BO3MOXHBIE METO-
JIbI CBAPKH NPH N3TOTOBICHUH U MOHTaXXe TPyOOIIPOBOAA, BKITIOYAss PEMOHTHYIO
CBapKy.

4.3.7 UcnbITaHUEe THAPABINYECKHUM JaBJIEHHEM.

Kaxnas Tpy6a mozmBepraeTcs UCIBITaHASAM THAPABINYECKIM JABICHHEM.

JIOMKHBI OBITH MIPEOCTABICHBI JAHHBIE O METO/IE PACUETa MCHBITATEILHOTO
JaBIICHUSL.

KoHTponbHO-M3MepuTenbHbIE TPUOOPHI AT IPOBEACHUS MCIBITAHUI TOMK-
HBI OBITh HAJISKAIIIMM 00pa30M MTOBEPEHBI U KATHOPOBAHEI.

OTueTHast JOKyYMEHTAIU T0JDKHA COEP)KATh CBEICHUS O IPHIIOKCHHOM JIaB-
JICHUH ¥ MIPOJOJDKUTENFHOCTH NCTIBITAHUH JUTA KaXX 10K TpyOsl. BpeMmst BbIepKKH
TIPY UCHBITATEILHOM JaBJICHUHN TOKHO OBITH HE MeHee 10 c.

JlomyckaeTcsi HE TPOBOJAWTH HCIBITAHHUS THAPABIMYCCKUM JaBICHHUEM Ha
Tpy0ax, N3roToBIeHHBIX HAa U 1 O-00pa3HbIX THOOYHBIX Ipeccax. B aToM ciryuae
MIPEATIOKCHHBIN aIbTEPHATHBHBIA METOJ MPOBEPKU MPOYHOCTH M CIUIOIIHOCTH
TpyO MOUICKUT OTAEIFHOMY COITIACOBAaHHMIO PErHCTpOM IOCIE MPEI0oCTaBICHHS
JAHHBIX, CBUAETEILCTBYIOMINX O PABHO3HAYHOCTH METOJIOB.

4.3.8 Hepa3pymaoumuii KOHTPOJIb.

4.3.8.1 KoHTpOmB OCYHISCTBISETCS B COOTBETCTBHM C TIPH3HAHHBIMA
Pernctpom HanmoHaJIBHBIMU M /WIIM MEXIYHAPOAHBIMH CTaHAAPTAMH.

ITpouexypsl KOHTpONs (TEXHHYECKHE METOIBI, NMApaMETPhl, TyBCTBHUTEIb-
HOCTb, KPUTEPHUHN) TIPIMEHSIEMbIE N3TOTOBUTEIIEM, JOJDKHBI OBITH COTJIACOBAHBI C
oTpeOUTEIEM.

4.3.8.2 Konrpomto momsepraercs Kaxzaas Tpyba. KoHTpomb BBITONMHSETCS
TTOCIIE TIPAaBKH B XOJIOIHOM COCTOSTHUH, (POPMOBaHHS, TEPMOOOPaOOTKH M pacKar-
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ku. Ilponemypa KOHTpOIIS KOHIIOB TPYO M IMPOAOIBHBIX CBapHBIX IIBOB COTJIACY-
I0TCS OTAENBHO ¢ yueToM 5.3.2.

4.3.8.3 VnpTpa3ByKOBOW KOHTPOIB IPOKaTa OCYIIECTBISIETCS ISl Ka)XIOTO
JMCTa/TPyOBL.

4.3.9 CnenuanapbHble HCTIBITAHUS.

4.3.9.1 B 1201, 4.3.9.1 npencraBieHs TpeOOBaHMS 110 HOMEHKIIATYPE CIICITH-
AJBHBIX HCTIBITAHIH OCHOBHOTO METAJUIA B 3aBUCHMOCTH OT KaTerOpHHu TpyOompo-
BOZOB (cM. 4.1.3). Crans MOKeT OBITH IOIYyIIEeHA K IIPOU3BOICTBY TPYOOIIPOBOIOB
TOJIBKO TTOCIIE TIPOBEACHUS CIICIIMAIBHBIX, YKa3aHHBIX B 1a0n, 4.3.9.1 ncnsITanmii.
ITo TpeboBanmio Peructpa o0beM clieMaIbHBIX UCTIBITAHWAN TP TIEPBOHAYAIB-
HOM OCBHJETEIILCTBOBAHIH IIPON3BOACTBA MOXKET OBITh YBEIHUCH A TPyOOIpO-
BOJIOB JIFO00TO Kitacca.

MuHuMaIbHEI TpeOyeMbIii 00beM CITEIIHATbHBIX UCITBITAHIHA ONpeAemseTcs
TI0 COTJIACOBAHUIO C PerncTpom ¢ y4eTom CTabMIbHOCTH CBOWCTB MOCTABIISIEMOTO
MeTaJuIa 1 Kjlacca TpyOOoIpoBoaa.

Ta6n.4.39.1
HoMmeHnkiiatypa cneuuajJbHbIX HCIIBITAHMIA JUISI CTaJIell IIOABOAHBIX TPYGONIPOBOI0B
YpoBeHb IKCILTyaTalIMOHHOMN HaJIS)KHOCTH
Bun tpanc- Jns ceficMuvecku
MOPTHPYEMOH . . JIsl TPAHCTIOPTUPOBKH | OIMACHBIX PETHOHOB
CDEIb BbazoBsrii [ToBbImeHHBIH A p PP P M
pen arpecCUBHBIX CPeJ U NeI0CTONKUX
CTOSIKOB
Kunkoctn
U 1B i(bam—n,le He tpebyercst CTOD Henbirasmns DWTT, NDT,
ik peoy’ Ha kopposuto, CTOD CTOD, T,
notoku (L) kb
Ucnpitanus
DWTT, NDT, DWTT, NDT,
I'a3bl (G) DWTT CTOD. T Ha kopposuto, DWTT, CTOD. T
Pk NDT, CTOD, T, Pk
IIpumeganus: 1. McneiTanns Ha KOppO3NIO BKIIOYAIOT UCIIBITAHNUS, yKa3aHHbIE B 4.3.9.3.
2. Ucnoeitanus no merony DWTT sBnsitoTcst 00s3aTeIBHBIME TOJBKO VISl CTall KaTero-
puu PCT36 u Boime, 1t Tpy6 ¢ quamerpom 300 MM 1 Godee.

4.3.9.2 Ncuprranns o merony DWTT.

IIpo0y (3aroTOBKY) I U3TOTOBICHHUS 00PA3IOB OT TPYOBI CIIEAYET BHIPE3aTh
HOIIePEK NPOJOJILHOW OCH TPYOBI, OT JICTa — NEPICHAUKYIAPHO HAIPABICHUIO
MPOKaTKH.

Kax mpaBuito, MCHBITaHKS BBIIOJHSAIOTCS Ha MeTajule NPOKaTa U TpyO IpH
NIePBOHAYAJIBHOM OCBHJICTEILCTBOBAHUHM HMPOU3BOIACTB (KPOME MPOIYKIMHU IS
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TpyOompoBoxoB kinaccoB L — L2, xareropuii npounoctu craneit menee PCT36 u
Tpy0 nuamerpom MeHee 300 Mm).

s mpokara u Tpyo TpyoonpoBomoB kiaccoB L3 u G — G3 3ToT BUI HCIIBI-
TaHUH TaKXKe IIPOBOIUTCS MTPH OJ0OPCHNH NapTHii IPOAYKIMH B LIENAX OMpeese-
HUs BHJIA H3]I0MA [IPH MHHUMAJIbHO# TeMIepaType skerutyaramuu 1.

Mertoanka ¥ KOJIMYECTBO MCTIBITAHUN, CXEMBI BBIPE3KH 00pa3IoB yKa3aHbI B
pazn. | mpunoxenus 4.

4.3.9.3 Onpenenenne xapakTepUCTHK TpenrrHOCTOKocTH MeTaima (CTOD).

[Ipo6s1 BeIpe3arores ot 1/4 + 1/8 mmpuHE McTa 1 Ha 3 4aca oT ImBa TPyOHI.

ITo ycmoTpennto Peructpa xoaudecTBo TpyO, JINCTOB OT IIABKH, TPEAOCTAB-
JISIEMBIX K UCTIBITAHHUSAM M UX TOJIIMHA, a TAKXKE TEMIIEPATyPhl NCIIBITAHINA MOTYT
OBITh M3MEHEHBI B 3aBUCHMOCTH OT HPEAINONAaracMoro MpUMEHEHHS CTalld WU
YCJIOBHH 3aKas3a.

Omnpenenenus, oomue TpedoBaHUA K 0TOOPY MPoO M M3TOTOBJICHUIO 00pas3-
I0B, 000PYIOBaHUIO M3IIOKEHBI B pazz, 2 dactu XII «Matepuamsny [Ipaswn xirac-
cuduKanum, mocrpoiiku u obopynosanus [1IY/MCIL.

Mertonnka ncnbirannii CTOD npuBoanTcs B pa3z. 2 MPHUIIOKEHUS 4.

Kak mpaBuiio, UCTIBITaHKS BBIMOJHSAIOTCA Ha METAJUIEe MIpOKaTa W TpyO mpu
MIEpPBOHAYAIIBHOM OCBH/IETEIHCTBOBAHNH ITPOU3BOJICTB AJISI TPyOOIIPOBOOB KJIAc-
coB L1 -L3 u G1-G3.

4.3.9.4 VctibiTanus Ha 3aruo.

Kak mpaBuiio, HCIBITAaHUS BBHIOTHIIOTCS HA METAaJIe TPYObI IIPU TEPBOHA-
JaJIbHOM OCBHIETENHGCTBOBAHUN NMPOM3BOACTBA TPyO. VcbITaHus TakKe MOTYT
ObITH BOCTPEOOBAaHBI NPH NEPBOHAYAIBHOM OCBHECTEIbCTBOBAHUN ITPOM3BOJ-
CTBa IPOKATa.

Mertoanka NCTIBITAHIHA TPUBOAUTCS B P33 TIPHIIOKEHHSA 4.

4.3.9.5 VcnpiTanns Ha KOPPO3UIO.

VcnibITaHus BBITONHSIOTCSA MPH HAJTWIHN COOTBETCTBYIOLIUX JOTOIHUTENb-
HBIX TpeOOBaHMIA B 3aKa3HOW MOKyMEHTAIH morpedurerns. Kak mpasuio, ucmel-
TaHWS BBITIOIHIIOTCS PY IEPBOHAYAIHHOM OCBH/IETEILCTBOBAHIH IIPOM3BO/ICTBA
mpokara u Tpy0 st TpyborpoBonoB kinaccos L2 n G2. Ecnm He ykazaHo MHOe,
HCTIBITAaHHUSM MTOABEPTAIOTCS IO 6 00pa3IoB OT Ka’KAOTO NCTIBITEIBAEMOTO H3ACTHS
Ha JIBa BU/Ia HCTIBITAHHUH.

4.3.9.5.1 Ompenenenue CTOMKOCTH K CYTb(QHUIHOMY PacTPECKUBAHHUIO IO
HanpspKeHUEM.

Mertoanka NCTIBITAHIHA TPUBOAUTCS B RA3A. 4 TpHIIOKeHHA 4.

4.3.9.5.2 OmpeneneHne CTOMKOCTH K BOAOPOIO-MHIYIIHPOBAHHOMY/CTYTICH-
4aTOMY pacTPEeCKHUBAHUIO.
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MeTonuka UCITBITAHIHA TPUBOTUTCS B PA3/L. S TIPIITOKEHUS 4.

4.3.9.6 ViciplTaHUA 7S OTPEIEIICHIS TEMIEPaTyphl BI3KO-XPYIKOTO TIe-
pexona T .

IIpo6s1 BeIpe3aroTes oT 1/4 mipuHBI TMCTOB TOMMKUHON He MeHee 14 M. Pe-
THCTP MOXET IOTPeOOBaTh MPOBEACHHS NCTIBITAHUN MPH TIEPBOHAYAIEHOM OCBH-
JIETeTTLCTBOBAHNUH MTPOM3BOJICTBA MIPOKaTa It TpyOompoBoaoB kiaccoB L3 u G1
— G3 14 MOATBEP)KAEHUS JOCTATOYHOTO COMPOTHBIICHUS MaTepHaia XpyIKOMY
Ppa3pyIICHHIO.

Omnpenenenns, odue TpeOOBaHUSA K MPOBEACHUIO HCIBITAHHA W H3TOTOB-
JIEHUIO 00pa31oB, 000PYIOBaHHIO M3NOKEHBI B pa3a. 2 dactu XII «Marepuamsn
[Ipaswn kmaccuduranuy, mocrpoiku u obopynoBanus [IBY/MCIL.

4.3.9.7 UcnpITanus U ONpeAeICHAS TEMIIEPaTyphl HYJIeBOH IIIACTHIHOCTH
(NDT).

IIpo0s1 BEIpe3atoTcs oT 1/4 + 1/8 mmpuHEL INCTOB TONIMUHOMN HE MeHee 16 MM
u Ha 3 Jaca ot mBa TpyO aumameTpom 530 MM u Oonee U ¢ TOMIIUHON CTCHKH HE
MmeHee 20 MMm. Permctp MoxeT moTpeboBaTh MpOBEISHIS HCITBITAHIH TIPH ITEPBO-
HavYaJbHOM OCBHUJIETEIbCTBOBAHNH ITPOU3BO/CTBA MTPOKATa U TPYO ATt TpyOompo-
BonoB kiaccoB L3 u G1 — G3.

Omnpenenenns, odue TpeOOBaHUS K MPOBEACHUIO HCIBITAHHA M H3TOTOB-
JICHUIO 00pa3IoB, 000PYIOBAHHIO M3IIOKEHHI B pa3. 2 yactu XII «Matepuaisn
[Ipaswn kmaccuduranuy, mocrpoiiku U obopynosanus [IBY/MCIL.

4.4 BBIBOP MATEPHUAJIOB U3 CTAJIA

4.4.1 B obmem cimydae, BEIOOpP MaTepHaoOB M3 CTall OCYMICCTBISACTCS B
COOTBETCTBUH C TPeOOBaHUAMM Pa3l. 2 U 3, a TaKke ¢ yueToM TpeboBanuil 4.1
n4s.

4.4.2 XapaKkTepUCTUKH CTAIH, IPUMEHIEMOH I ITOJBOAHBIX TPyOOIpPOBO-
JIOB, JIOJDKHBI COOTBETCTBOBATh OCOOCHHOCTSM NMPUMEHEHHS U PEXKUMAaM KCILTY-
aranuu TpyOorpoBoaoB. Cranp MODKHA 00ECTIeYNBaTh KOHCTPYKTHBHO-TEXHO-
JIOTHYECKYIO TIPOYHOCTH TPYOOIPOBOOB ISl TPAHCIIOPTUPOBKU YITIEBOAOPOIOB
NPY 3aJaHHOW MHHHMAIILHOU TeMITepaType SKCILTyaTallli U SKCILTyaTallHOHHbBIX
Harpyskax.

4.4.3 Bribop cTamu W CBapOYHBIX MaTepHajoB Ui TPyOONpoBOda IOIDKCH
OCYLIECTBIATHCS B 3aBUCUMOCTH OT MUHHMAJIBHOM TeMITepaTyphl SKCILTyaTallni
TpyGOIpOBOA MK ero yuactka T . Ecii He 0roBOpeHO HHOE, MHHUMAIIbHAS TEM-
nepaTypa Uil MOABOAHBIX TPYOOTIPOBOIOB IIpHHUMAaeETCs paBHoU -10 °C, xpome
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YYaCTKOB, HAXOISIIUXCS B 30HE TOJTHOTO MIPOMEP3aHUs U IEPEMEHHOTO CMayHBa-
HUSA (30HE BCIUIECKA).

4.4.4 TInakupoBaHHAS CTaJb I TPyOOIIPOBOOB HA3HAYAETCS C YIETOM Tpe-
6oBanwmii 3,17 gactu XIII «Marepuansny [IpaBun knaccuukaimy M MOCTPOUKH
MOPCKHX CYJIOB.

4.5 CTAJIb IS HOJABOIHBIX TPYBONPOBOJIOB

4.5.1 O0me moJI0KEeHHS.

4.5.1.1 TpeboBaHMs HACTOSIICH TIIaBBI PACTIPOCTPAHSIIOTCS HA CBAPUBACMYIO
JIMCTOBYIO M TPYOHYIO CTallb JUIsl IOABOAHBIX TPYOOIPOBOIOB, MOIEKAIINX TEX-
HUYECKOMY HaOJIIONCHHUIO IPH UX M3TOTOBJICHHUH.

4.5.1.2 BBezeHs! crnenyromue 0003HauEHIs KaTeTopwid (MapoK) CTajIH:

.1 cranp U1 NMOABOAHBIX TPYyOOIPOBOAOB II€pe] HAHMMEHOBAaHHEM HMEET
cumBoia PCT;

.2 MapKHpOBKa MOXET 3aBepmIaThcsi o0o3HaueHneM W — cTamb U cBap-
HBIX TPYO.

YpOBeHb MPOYHOCTH ONPEHENIISTCS B 3aBUCHMOCTH OT TPeOyeMOro MHHH-
MaJIbHOTO 3HAYCHHUS Iperielia TeKyIeCTH:

cTaib HOpMaIbHOH npogHOoCcTH — 235 Mlla (ypoBeHb MpodHOCTH B 0003HaUe-
HUU OTCYTCTBYET);

CTaNb MOBHIIEHHOH TpogHOoCcTH — 315 MIa, 355 MIla, 390 MIla (B 0603Ha-
YeHHWHU CTaJIN COOTBETCTBEHHO YKasbIBaroTcs: 32, 36 u 40);

cTanb BBICOKOW mpouHOocTH -— 420 Mlla, 460 MIla, 500 MIla, 550 MIla,
620 MIla, 690 MIla (B 0603Ha4eHNHN CTAI COOTBETCTBEHHO YKa3bIBaroTcs: 420,
460, 500, 550, 620, 690).

4.5.1.3 JlomyckaeTcs TOCIE CHEIHalIbHOTO paccMOTpeHHs Permctpowm,
moctaBka TpyO M3 CTaJd B COOTBETCTBUH C TPEOOBaHHMAMHU HALMOHAIBHBIX U
MEXIYHApOIHBIX cTaHIapToB. [IpH 5TOM Mo crienuaNbHBIM PacCMOTPEHHEM,
KpOME COIIOCTAaBJICHHS CIIPABOYHBIX MMApaMEeTPOB, MOHUMAETCS BO3MOXKHOCTh
MPOBENCHHS JOIOJIHUTEIBHBIX HCIBITAHUH, KOTOPBIE MOTYT IMOATBEPIUTH CO-
OTBETCTBHE CTAJIM YHOMSHYTBIM BBILIE KaTETOPHSIM M €€ NPUMEHHMOCTH IO
Ha3HaYCHHUIO.

B 1abdn. 4.5.1.3, cocTaBieHHON HAa OCHOBaHUH COTIOCTABICHHUS IPOYHOCTHBIX
XapaKTEePUCTHK, MPUBOISTCS COOTBETCTBYIOIINE aHAJOTH OTECYECTBEHHBIX M 3a-
PYOEKHBIX cTanei.
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CooTBeTCTBHE MAPOK CTAJIH,

Tabnumna 4.5.1.3

MOCTABJISAEMbIX I10 0T€YE€CTBCHHBIM H sapyﬁeam-u,lM CTaHgapramMm

Kareropus (Mapka) cTanu HarmonansHbIH 3apyOeKHBbIit
IS HOABOIHBIX TPYOOIIPOBOIOB KJIacC MPOYHOCTH KJIacC MPOYHOCTH
B cooTtBeTcTBHH ¢ [IpaBumamu MIIT TpyOHOI1 cTanu TpyOHOI1 cTanu
PCT, PCTW K38, K42 B
PCT32, PCT32W K50 X46
PCT36, PCT36W K52, K54 X52
PCTA40, PCT40W K55 X60
PCT420, PCT420W K56 X65
PCT460, PCT460W K60 X170
PCT500, PCT500W K60, K65 X70
PCT550, PCT550W K65 X80
PCT620, PCT620W K70 X90
PCT690, PCT690W K80 X100

4.5.2 Xumnyecknii cocras.

4.5.2.1 XuMHUYECKHUN COCTaB CTaId U HOPMBI Cm u PCM JIOJKHBI YIIOBJIET-
BOpATH TpeOoBanmsaM Talm 4.5.2.1-1 — s TpyOHOTO JIEicTa M CBapHBIX TPYO;
1207, 4.5.2.1-2 — ju1s 6eCIIOBHBIX TPYO.

XUMHYECKAH COCTaB MOXKET COOTBETCTBOBAaTh TPEOOBAHWSAM IPH3HAHHBIX
Perncrpom HalmoHaNbHBIX, MEX/YHApOAHBIX CTAaHIApTOB. B mmoboM cirydae xu-
MUYECKHH COCTaB CTalM MOAJEKUT CONIACOBaHUIO ¢ PernctpoM npu mepBoHa-
YaJIbHOM IPU3HAHUH MPOU3BOACTBA HA KOHKPETHYIO MPOAYKIHIO.

4.5.2.2 B mponecce mpou3BOACTBA KOHTPOJIUPYETCS XUMUYECKHH COCTaB
npokaTa ¥ TpyO (CBapHBIX M OECIIOBHBIX).

4.5.2.3 Onpenenenne C | ABISETCSA 00A3aTENBHEIM YCIOBUEM MOCTABKU BCEX
kaTteropuii cranu 10 yposHs 500 MIla, Bknrouast ctans nocae TMCP.

Onpenenenne P_ ABISETCA 00A3aTENBHBIM YCJIOBHEM MOCTaBKH BCEX Ka-
Teropuil cranu ¢ yposHeM npounoctu 460 MIla u Beime. B octansHbIX city-
Jasx, ykazanne C, W P TIpuBOAATCA B cepTH(HKaTax Mo TpeOOBaHMIO MO-
Tpedures.

YIIepoaHbIi 3KBUBAJICHT OIIPEACISIETCS 0 POpMyIIam:
C_=C+Mn/6+ (Cr+ Mo+ V)/5+(Ni+ Cu)l5, %;

9KB

P_ =C+(Mn+Cr+ Cu)/20 + Mo/15 + Ni/60 + Si/30 + V/10 + 5B, %.

(4.5.2.3)
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Ta6nuua 4.52.1-1
XHMHYeCKHUi cOCTAB MPOKATAa M OCHOBHOIO MeTaJlIa CBAPHBIX TPYO MOABOAHBIX TPYOONPOBOI0B

ConeprkaHue IEMEHTOB, % 110 Macce, He Oomee
= |z || 2|2 |2 |2 |£2|¢%
T U < < = A - N B R <
A O = - T - - = -+
C 0,12 | 0,12 | 0,12 | 0,12 | 0,12 | 0,12 | 0,12 | 0,14 | 0,14 | 0,14
Mn 1,35 1,65 1,65 1,65 1,65 1,65 1,75 1,85 1,85 1,85
Si 0,40 [ 0,40 | 045 0,45 045 | 045 | 045 [ 045 | 0,50 | 0,55
P 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020
0,010 | 0,010 | 0,010 | 0,010 | 0,010 { 0,010 | 0,010 | 0,010 | 0,010 | 0,010
Cu 0,35 0,35 0,50 | 0,50 [ 0,50 | 0,50 [ 0,50 | 0,50 [ 0,60 | 0,60
Ni 0,30 | 0,80 | 0,80 [ 0,80 | 0,80 [ 0,80 1,20 1,20 1,80 [ 2,00
Mo 0,10 | 0,10 | 0,50 | 0,50 | 0,50 | 0,50 | 0,50 | 0,50 [ 0,50 | 0,50
Cr 0,30 | 0,30 [ 0,50 | 0,50 | 0,50 [ 0,50 | 0,50 | 0,50 [ 0,70 | 0,70
Al (obm.) | 0,06 [ 0,06 | 0,06 | 0,06 [ 0,06 | 0,06 | 0,06 | 0,06 [ 0,06 | 0,06
Nb - 0,04 | 0,05 0,06 | 0,06 [ 0,06 | 0,06 | 0,06 | 0,06 [ 0,06
\Y% - 0,04 | 0,05 0,07 | 0,08 [ 0,10 | 0,10 | 0,10 | 0,10 | 0,10
Ti - 0,04 | 0,04 [ 0,05 0,06 | 0,06 | 0,06 [ 0,06 | 0,06 | 0,06
N 0,010 | 0,010 | 0,010 | 0,010 | 0,010 { 0,010 | 0,010 | 0,010 | 0,010 | 0,010
B 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 [ 0,0005 | 0,0005
C. 0,36 | 034 | 037 | 0,38 | 0,38 | 0,39 [ 0,41 0,44 - -
P, 0,19 [ 0,19 | 0,20 | 0,21 0,21 022 [ 0,23 | 0,25 | 0,27 | 0,30

Mpumevanus: 1. s Tommuuer 6omee 35 MM B Mapok Ipo4HOCTEIO Bhimie PCTS50 mo-
ITyCKaeTCsl U3BMEHEHUE XUMHYECKOT0 COCTaBa 0 CONIacoBaHMIO ¢ Peructpom.

2. Ecnu mpu IpouM3BOACTBE CTAJIN HCIOIB30BAIICS JIOM, CIICAYeT KOHTPOJIHUPOBATH MAKCHMAJlb-
HOE coleprkaHue cienyrommx aemenTos: 0,03 % As, 0,01 % Sb, 0,02 % Sn, 0,01 % Pb, 0,01 % Bi
u 0,006 % Ca.

3. Ilpu ymeHbIIeHNH cofepkaHus yriepoaa Ha kaxable 0,01 % Huxe MaKCUMaJbHOIO yKa3aH-
HOTO 3Ha4eHusI JlolryckaeTcs fodaska 0,05 % comeprkaHuss MapraHia BbIIIE yKa3aHHBIX MAKCHMAJlb-
HBIX 3HaYEHHUII IPH MaKCHMAaJbHOM YBeInUeHUH copeprkanus Ha 0,1 %.

4. lommyckaercs neruposanue 0,5 — 1,0 % Cr o coracoBanuto ¢ Perucrpom.

5. lns Mapoxk npouHocTsio Beime PCTS550 nomyckaercs neruposanue 1o 2,2 % Ni.

6. AL:IN > 2:1 (He pacpocTpaHseTCs Ha CTallb, PACKHCICHHYIO THTAHOM).

7. (Nb+V+Ti) He momkHbI ipeBsimath 0,12 %.

8. Conepkanne Nb moxer ObITh ozHsTO 10 0,10 % 10 cornacoBanmio ¢ Perucrpom.

9. Conepxkanue B moxer ObiTh mopHsTO 10 0,003 % 110 cormtacoBanuto ¢ Perucrpom.

10. st tpy6omnpoBozos kiaccoB L2 u G2 conepxanue C < 0,10 %, P <0,015 %, S < 0,003 %.
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Tabnuna 4.5.2.1-2
XuMHYeCKHii cocTaB 0eCHIOBHBIX TPYO MOABOAHBIX TPYGONPOBOI0OB

CozeprkaHue 3JIEMEHTOB, % 110 Macce, He Oosee
I © o S g S b 8 8
Mapxa = ElE|E s = El el E| B
S I - - T T T N N B+
C 0,14 | 0,14 | 0,14 | 0,14 | 0,14 | 0,15 | 0,16 | 0,16 | 0,16 | 0,16
Mn 1,35 | 1,65 | 1,65 | 1,65 | 1,65 | 1,65 | 1,75 | 1,85 | 1,85 [ 1,85
Si 0,40 | 0,40 | 0,45 | 0,45 | 045 | 0,45 | 045 | 045 | 0,50 | 0,55
0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020 | 0,020
S 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 { 0,010 | 0,010 | 0,010 | 0,010
Cu 0,35 | 035 | 0,50 [ 0,50 [ 0,50 [ 0,50 | 0,50 | 0,50 | 0,60 | 0,60
Ni 0,30 | 0,80 | 0,80 [ 0,80 [ 0,80 | 0,80 | 1,20 | 1,20 | 1,80 | 2,00
Mo 0,10 | 0,10 | 0,50 [ 0,50 [ 0,50 | 0,50 | 0,50 | 0,50 | 0,50 | 0,50
Cr 0,30 | 0,30 | 0,50 | 0,50 | 0,50 | 0,50 | 0,50 | 0,50 | 0,70 | 0,70
Al (o6m.) 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06
Nb - 0,04 | 0,05 | 0,05 [ 0,05 [ 0,05 [ 0,05 | 0,06 | 0,06 | 0,06
A\ - 0,04 | 0,07 | 0,08 [ 0,08 [ 0,09 | 0,10 | 0,10 | 0,10 | 0,10
Ti - 0,04 | 0,04 | 0,04 [ 0,04 [ 0,06 | 0,06 | 0,06 | 0,06 | 0,06
N 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 { 0,010 | 0,010 | 0,010 | 0,010
B 0,0005 10,0005 [0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005
c t<15 (034 | 034 | 037 | 038 [ 0,39 | 0,40 | 0,41 [ 0,43 B B
a [15<¢ <26] 0,35 | 0,35 | 0,38 | 0,39 | 0,40 | 0,41 | 0,42 | 0,44
P 1 <15 0,20 | 0,20 | 0,21 | 0,22 | 0,22 | 0,23 | 0,24 | 0,26 | 0,29 | 0,32
e 115<¢ <26 0,21 | 0,21 | 0,22 | 0,23 | 0,23 | 0,24 | 0,25 | 0,27 | 0,30 | 0,33

Hpumewvanus: 1. Ing Tomuunel 6onee 26 MM 1 Mapok npoyHocThio Beinie PCT550 mo-
yCKaeTCs N3MEHEHHE XUMHUYECKOTO COCTaBa [0 COMIACOBaHUIO ¢ Perucrpom.
2-10.Cm. 1261.4.52.1-1.

4.5.3 Mexannveckue cBOiicTBa.

4.5.3.1 MexaHu4eckue CBOIICTBA CTalIM JOJIKHBI YIOBICTBOPATH TPeOOBaHH-
am 1200, 4.5.3.1.

Jnist mpokara ciesyeT yUuThIBaTh 3alac Ha IIaCTHYECKYI0 e opMaluio mpu
u3rotoBieHuu TpyO. Eciu He ykazaHO MHOE, Ui IITPUIICA MAKCUMAJIBHO JIOIY-
CTHMOE OTHOILIEHHE ITpefieia TEKyUYeCTH K BpEMEHHOMY COINPOTHUBIICHHUIO TOJDKHO
OBITH MEHbIIIE, YeM JIJIs MeTajula TpyObl, o KpalHell Mepe, HE MeHee, yeM Ha
Benuuuny 0,02.
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TabGnuua 4.5.3.1

Mexanuueckse cBoOiicTBa MeTa/llIa TPyO

z| 2| _z|cZ|cE|cE|<E| <2 | <2

AN A0 OO DA AN OO O|n n [ I\ [O3EEN)

Mapxa A Vil ] Pt b P i Ffa) RGN IR

QOO OO O[O OO O[O OO OO O] OO |OR©]

-V} P-Viy-v) §-ViN- ) J-Vi-v) B-Vi- ) F-iy-v) BV ] J-Vi-v) - -

1 2 3 4 5 6 7 8 9 10 11

Hpenentewywecti R, 1 5351 315 | 355 | 390 | 420 | 460 | 500 | 550 | 620 | 690
WIn Rp o> MIa (Mun.)

Bpemennoe 400—[440—[490-|510—|530—|570—| 610—[670—| 720- 770-

conporusienne R , MIla | 520 | 570 [ 630 | 660 | 680 [ 720 [ 770 | 830 890 940
OTHolIeHKE Npesena

TeKy4ecTH k BpemerHomy | 0,90 (0,900,901 0,90]0,9210,92(0,92(0,92| 0,93 0,93
CONPOTHBJIEHHIO (MakKc.)

Ornocutenbhoe 2 (2212 |19]|18]18|18] 15 14
yanmHenue 4, % (MuH.)

VYromn 3aruba, © (MUH.) 120

PaGora yxapa KV, Jlk, B nonepeunom Hanpasienus, npu 7 —10°C past Tpy6 ¢ ¢, < 20 mm
unpu 7 —20°C aas tpy6 c 7, > 20 mm

Knacc tpy6onposona L — L2, G 0CHOBHO# MeTaiI U METa1 CBAPHOTO COSTMHEHUS
TIPH IPOU3BOJICTBE TPYO BCEX KIIACCOB_

Jlns eex D, |20 [ 31 [36[30]afd]s0]s5] 2 | e
Knacc tpy6onposozna G1 — G3 u L3, ocHOBHOH MeTast
D <610 Mm 40 | 40 | 50 | 57| 64 | 73| 82 | 103 |!I0 cormacomaiio
a ¢ Peructpom
610 <D <820 Mum 40 | 43 | 61 | 69| 77 | 89 | 100 | 126 |!10 cOMacomaiio
a ¢ Perucrpom
820<D <1120 Mm 40 | 52| 75 | 85 | 95 | 109 | 124 | 155 |10 cornacomanmio
a ¢ Peructpom

Bun m3znoma DWTT#, xiace tpy6onposona L3 u G — G3:
85% BosokHa cpeninee, 75 % MuHMMansHoe pu T,

Kpurnueckue remneparypst xpynkocru NDT, 7,

1.<20 My NDT < T,-20°C

Knacc Tp{ionposo)la 20 <7 <30 NDT<7,-30°C
30 <1, <40 My NDT<T,—40°C, T,<T,—10°C

1. <20 My NDT< T, -30°C

Kaace (T;‘iyfz‘;‘mﬂa 20 <7 <30 MM NDT < T, -40°C
30 <1, <40 Mm NDT <7, -50°C, 7, < T, 20 °C
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IIpooonsxncenue maon. 4.5.3.1

1 23 ]als]e[7]s]o] 0] n
CTOD, MM, nipu Tp , kimace Tpybonposona L1 — L3, G1 - G3

1 <20 mm 0,10 [o,10]0,10[0,10]0,10[0,10]0,15]0,15] 0,15 | 0220

20<1 <30 MM 0,10 0,10]0,15|0,15] 0,15 [ 0.20[ 0,20 [ 0,20 025 | 025

30 <t <40 mm 0,15 0,15 0,20 [0.20 020 0.25]025]030] 035 | 035

CTOHKOCTB K CyJIb()HIHOMY PACTPECKHBAHHUIO MO/l HANIPSKEHHEM,
kiacc Tpybonposoza L2 u G2:
OTCYTCTBHE TPEILHH MOC/IE BBIICPKKH B pacTBope 720 yacoB
TIpY HANPsHKEHUH 85 % MUHUMAaJIbHOTO HOPMUPOBAHHOTO NIpeJieNa TeKy4eCTH

CTOiKOCTB K BOOPOA0-HHAYLHPOBAHHOMY/CTYIEHYATOMY PacTPeCKHBAHHUIO,
knacc Tpybonposona L2 u G2:
CLR<15%

IIpumewganus: 1. [IpuBonarcs Tpebyemble cpeHHUE 3HAYEHUS pabOTHI yaapa 1o TpeM 00-
pasuam ITpu Temmeparype, onpenenensoit B 43.3.3. Ha onHoM oOpasie fomyckaeTcss CHUKEHHE
pabots! yrapa 1o 70 % ot TpebyeMoii.

2. Tpebyemsble 3HaYeHUs PabOTHI ynapa B IPOOIBHOM HalpaBJIeHHH B 1,5 pa3a Bblle, 4eM B
TIOTIEPEYHOM.

3. Jlna pasmepoB D, ¥ ¢, BHE YKa3aHHBIX MPEIENOB TPEOOBAHNS yCTaHABINBAIOTCA 110 COMIa-
coBaHHMIO ¢ Peructpom.

4. * TonbKo 1 cTaneit kareropuii npoyHoctu PCT36 n Beime.

5. s knaccoB tpy6onpoBonos L1 — L3, G1 — G3 nony4eHHbIe IPH HCIBITAHUN 3HAYCHHS
TpesieTa TEeKY4eCTH B MOTIEPEYHOM HAIPABICHUH HE JOJDKHBI IIPEBBINIATH YCTAHOBJICHHBIE Ooliee
yeM Ha 130 MITa.

6. BennunHa BpEMEHHOTO COMPOTHBIICHHS MOyYCHHAs! MPH HCIIBITAHNN 00pa3IioB, BRIPE3aH-
HBIX B IIPOJIOJIGHOM HAIIPABICHHH, MOXKET OBITH HIDKE IPUBEACHHBIX B TaOmue Ha 5%.

7. OTHOILIEHHKE TIpefieNia TeKy4eCTH K BpeMEHHOMY COINPOTHBIICHHUIO, IOTy4YeHHOE Ha 00Opas-
I1aX, BBIPE3aHHBIX B POJOIBHOM HAIPABICHHUH, HE JOJDKHO IPEBOCXOINTH PErIaMEHTUPYEMOE Ta-
Guunel 3Hadenue 6onee yem Ha 0,02.

8. Onpenenenne padots! ynapa KV u Bemmunabl CTOD it MeTamia CBapHOTO COSTHHEHHUS
TIPOM3BOJNTCS B COOTBETCTBHH C TPEOOBAHMAMHY RIS

4.5.4 CocTosiHHE IOCTABKH.

4.5.4.1 PexomeHtyemMble COCTOSIHUS TIOCTaBKU yKa3aHbl B Ta01. 4.5.4.1.

4.5.4.2 CyniecTByIOT ClIeyIOIINE BApHAHTHI TEPMOOOPaOOTKH MpoKaTa: HOp-
manusanus (N), koHTponupyemas npokarka (CR), TepmoMexannieckas o0padboT-
ka (TMCP), 3akanka ¢ otmyckom (Q + T), 3akaika ¢ IpOKaTHOTO HArpeBa ¢ OT-
myckoM (Q* + T).

4.5.4.3 CapHuble TpyOBbl M3TOTaBIMBAIOT METOJOM TI'MOKH C TOCIERyronieh
cBapkoil. TpyObl, Kak IpaBHIIO, MTPOXOIAT XOJOAHOE HKCIIAHIUPOBAHHUE IS J10-
CTIXeHHs TpeOyeMbIX pazmepoB. [lnacTudeckas nedopmanus Meramia Tpyo mpu
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XOJIOZHOM 3KCIIaHJMPOBaHWH HE OJDKHA mpeBbimath 1,5 %. becimoBabie TpyOsI
M3TOTABIMBAIOT METOIOM TOPSIEH MM XOIOJHOM MPOKATKH.

Tab6n.454.1
CocTosiHHe IOCTABKHU CTAJILHBIX NIPOKATA M TPYO
MunumManbHas Temmeparypa CocTosiHHME TTOCTaBKH HPH TOJIIINHE
Mapxka ctanu UCIIBITaHUIT Ha ynapHbIN U3ruo,
He Menee, °C 1 <12,5mm 12,5<¢ <40 mm
-10 moboe N, CR, TMCP
PCT, PCTW -40 moboe N,CR, TMCP,Q+T
-60 CR TMCP,Q+T
-20 moboe N, CR, TMCP,Q+ T
PCT32, PCT32W -40 nmoboe N, TMCP,Q +T
-60 CR TMCP, Q+T
-20 moboe N, CR, TMCP,Q+T
PCT36, PCT36W -40 CR CR,N, TMCP,Q + T
-60 CR CR, TMCP,Q+T,Q*+T
-20 moboe CR, TMCP,Q+T
PCTA40, PCT40W -40 CR CR,TMCP,Q+T
-60 CR,TMCP,Q+T,Q*+T
PCT420, PCT420W CR,TMCP,Q+T,Q*+T
PCT460, PCT460W Ipu MOGBIX TeMIepaTypax CR, TMCP,Q+T,Q*+T
PCT500, PCT500W UCTIBITAaHUH Ha ylapHbIi U3rud CR,TMCP,Q + T, Q*+T
Bonee npounsie TMCP,Q+T
4.5.5 Ocmortp.

4.5.5.1 TpeboBaHMA K KaueCTBY MTOBEPXHOCTH MIPOKATa, PEMOHTY IS yCTpa-
HEHUSI Ae(DEeKTOB MOBEPXHOCTH JOIDKHBI COOTBETCTBOBATh M3JIOKEHHBIM B 3.2.7
gactu XIII «Marepuanspy [IpaBun kmaccuukaniu U MOCTPOUKH MOPCKHX CY-
70B. JlomycKH 1O TONIIMHE MpPOKaTa JOJDKHBI COOTBETCTBOBATh NPH3HAHHBIM
Peructpom cTanmapram u TOKHBI OBITH COITIACOBAHbI C ITOTPEOUTENIEM.

4.5.5.2 Hepa3zpymaromuii KOHTPOIb BHIITOIHSAETCS B COOTBETCTBHH C TpeOOBa-
aHusiMu 4,3.8. Craits He JOIDKHA IMETh 1e()eKTOB, IIPETISTCTBYIOMINX €€ TIPIMEHEHHIO
T10 HA3HAYECHUIO. VI3roTOBHUTEND IOIKEH rapaHTHPOBAaTh OTCYTCTBHE OBEPXHOCTHBIX
Je(heKTOB M BHYTPEHHMX HECIUIOIIHOCTEH, pa3Mephl KOTOPBIX MPETSTCTBYIOT IPO-
BEJICHHIO KOHTPOJISI CBAPHBIX COSIMHEHNI Hepa3pyIIaOIMMI METOaMH KOHTPOJIS.
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4.5.5.3 KoHTponb pa3mMepoB, TEOMETPHH, MacChl IPOKaTa M TPyO OCymIecT-
BIIsieTCs M3roToBuTeneM. Hannune ceuaerenscTBa Peructpa He 0cBOOOXKIAET H3-
TOTOBUTEIISL OT OTBETCTBEHHOCTH, €CIIM MaTepHal WM H3JeIne ajiee OKa3aliuch
IeeKTHBIMHA HWIIM HE COOTBETCTBYIOLIIMMH COIIACOBAHHOM JOKYMECHTALUH HIIH
NPU3HAHHBIM CTaHIapTaM 0 pa3MepaM, TeOMETPHH, Macce.

Pexomenyemble TpeGOBaHUS K OTKJIIOHEHUSIM pa3MepOB M KaueCTBY ITpOKaTa
1 TpyO mpenacTasieHsl B Ta01. 4.5.5.3-1 m14.5.5.3-2. COOTBETCTBEHHO.

Tabnuma 4.5.5.3-1

OO0ume TpeGoBaHUS K IPOKATY

O06bem
XapaxkTepucTuka KoHTpOIS Bennuuna
OTKJIOHEHUS OT IIIOCKOCTHOCTH
100 % He 6omee 6 Mm
Ha | /m
CepnoBuaHOCTb Ha | /M 100 % He 6omee 1 mm
He momyckarorcs pacciIoeHHs, €CIIH HX
pa3Mep B 1I000M HalpaBIICHUH IIPEBHIIIACT
o 80 MM M TToIIa ]k NpeBbimaeT 5000 Mm?.
CIUIOLIHOCTB MTpoKaTa 100 % o
ITo mpUKPOMOYHBIM 30HaM LIHPUHON
He MeHee 30 MM He JJOIyCKaroTCs
pacciioeHus J1I000ro pasmepa
He nonyckarorcst TpemuHsl, MIEHBI,
Iy3BIPH-B3IyTHs, BKaTaHHAs OKaJIMHA
KagecTBo moBepxHOCTH 100 % Y3RIpU-BIAYTHA, ?
packaTaHHbIe 3arpsA3HeHus. JlomyckaloTes
OTJeTIbHbIC OTICUaTKH, PUCKHU, PAOU3HA
Tonmuna npokara. npu 7,5< ¢, <40, mm 100 % -0,4/+(0,016¢ +1,2), mm
IIupuna npokara 100 % -20/0, mm

! Hpo'me TOJIIIUHBI 10 COTTTAaCOBAHUIO C PCI‘PICTpOMA

Tabnuma 4.5.5.3-2

O0mue TpedoBaHHUs K pazMepam Tpyo

O6Bem .
XapaxrepucTuka KoHTpOI CaapHas TpyOa BecmoBnas tpyba
1 2 3 4
JluameTrp KOHLIOB TPYObI 100 % Gonpiee u3 + 0,5 mm uu = 0,5 % D,
D, <610 mm ° HO He 6onee £ 1,6 Mm
JluaMeTp KOHIIOB TPyObI o
D, > 610 wu 100 % + 1,6 MM +2,0 MM
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1 2 3 4
HauGonpmas pasHocts
JI1aMeTPOB KOHIIOB OIHOI TpyOBI 100 % 12,5% 1,
(14 KaK10i U3MEPEHHOH TPyObI)
Jlnaverp Tena Tpy6ii 6osbiiee u3 + 0,5 Mmm OoJbiiee
D 2610 Mﬁy ? 100 % wm £0,75% D, u3 £ 0,5 Mm
a= HO He Oonee + 3,0 MM win £ 0,75 % D,
Juamerp Tena TpyOsl, o +0,5%D ,
a + 0,
D,>610 mm 100% HO He 6onee £ 4,0 MM 1%D,
OBaHLHO]gTI; tKO<HL7K5)B TpyGHt, R? 1,0 % D, no ne Gonee 8 Mmm
OBaHBHOgﬂ; ;(O:I;(S)B TPyOEL, R? 1,5 % D, Ho He Gonee 8 MM
OBaJbHOCTB, TEJIO TPYOBI R%3 2,0 % D, no ne Gonee 15 mm
MecTHbIE OTKJIIOHEHHS R <0,5% D”, B
OT KpyroBoit hopMbl - HO He Oonee 2,5 MM
TOH;‘lfT;C;;HK“ 100 % +0,75 Mm £12,5%1,
T‘I’J;T;Hi o et 100 % +1,0 MM +12,5%1,
TouniuHa CTEHKH, o +10%¢ ,
+ - ¢
t,>20 Mm 100 % 1,5/=1,0mm HO He 6onee £ 1,6 Mm
O0mas kxpuBU3HA R <02 %L
JlokanbHas KpUBU3HA R? <1,5 MM Ha 1 M JUIHHBI
IepneHAUKYIAPHOCTb KOHLIOB R < 1,6 MM OoT ucTuHHBIX 90°
PanunanpHOE cMeleHuE y 1IBa R2 s _
(nmazepnas cBapka u CBY) " =
PaguansHOE cMelieHne y niBa R <0,1¢, B
cBapkKa moj (harocoM - HO He Oonee 2,0 MM
p
Jlnuua TpyOs! 100 % 10 TpeOOBAHHIO TOKYIATEIsS
Bec Tpy0OsI 100 % —3,5% /+ 10 % HOMHHAIBEHOTO Beca

! TpeGOBaHI/IH K CIUIOLIHOCTH U Ka4€CTBY IMMOBEPXHOCTHU OCCIIIOBHBIX prG — KaK JJIs mrpurica

(oM. 1200, 4.55.3:1).

2R 03HayaeTr UCIBITAHKS CIy4ailHO BRIOpaHHBIX 5 % TpyO, HO He MeHee 3-X TpyO B CMeEHy.
3 PasMepsl Testa TPYObl JAOJKHBI H3MEPSATHCS IPUOIM3UTEIIBHO B CEPENHE JITMHBI TPYOBI.

4L — juiHa TpyOBI.

3 TOJ'[]J.H/IHa C y4€TOM CMEIIECHMA Y 1IBa JOJKHA OBITh B npeaenax A0IyCcKa Ha TOJNIUHY CTEH-
KH, IIpU 3TOM HE MEHEE q)aKTH'{eCKOﬁ MHUHUMAaJIbHOW TOJIIHUHBI CTEHKH JUTst Ka)K)IlOﬁ prGLI.
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4.5.6 JlokymeHTanusl.

4.5.6.1 Kaxxnast mapTusi mrpurca u TpyO, MPOMIEAIINX WCIIBITAaHUs, TOJDK-
Ha COMPOBOXKIATHCS CBUIIETEIBCTBOM Perucrpa, Wim JOKyMEHTOM MpPEANpUSTHS
(u3roToBuTeNs), 3aBEpEeHHBIM NpencTaButTeneM Perucrpa. Kak MuHuMyM, cBue-
TeNbCTBO PerucTpa KomKHO coaepxars:

.1 HoMep 3aka3a;

.2 HOMEp CTPOUTENIBHOTO POEKTA, €CIIU U3BECTEH;

.3 HanMeHOBaHMeE, HOMEP, Pa3Mephl U Maccy IITPUIICA/TPYO;

.4 xareropuio (MapKy) cTaiy;

.5 HOMep mapThM WM UASHTU(HUKAMOHHBIA HOMED, TO3BOJIIOIINI HICHTH-
(unrpoBaTh NoCTaBIsEMbIi MaTepHAaL.

4.5.6.2 O6s13aTebHBIM MPUIIOKEHNEM K CBUJICTENLCTBY Perucrpa oImKHBI sIB-
JSIThCS CepTU(UKATHI KauecTBa MPEIIPHATHS (M3TOTOBHUTES), 3aBEPEHHbIE MOJTHO-
MOYHBIM ero npezacrasuteneM. CepTiduKar T0KEeH ColepKaTh Pe3ylIbTaTbl XUMH-
YEeCKOTo aHalli3a, MEXaHMUYECKNUX MCIBITAaHNH 1, eClii TpeOyeTcsl, YAbTPa3ByKOBOTO
KOHTpOJIst pokara (Tpyosr). Dopma n comepxanue cepTidUKaTa KaqecTBa MpeapH-
ATHS (U3TOTOBUTEINST) JOJDKHBI OBITH COINIACOBAHbI C MOTpeduTeneM u Perucrpom.

4.5.7 MapkupoBka.

Kaxnplit npokar u Tpy0a 10KHBI UMETh YETKO HaHECEHHBIE 00y CIIOBICHHBIM
Croco0oM 1 B 00yCIIOBICHHOM MECTE MapKUPOBKY MPEIIPHTHS (M3TrOTOBUTEIS)
u kieitmo Peructpa.

MapkupoBKa, Kak MUHUMYM, JI0JDKHA COAEPIKATh:

.1 HanMeHoBaHMe W/MIM 0003HaYEHHE IPEANPHUATHUS (M3TOTOBHUTEIISN);

.2 KaTeropuio CTajd B COOTBETCTBHU C TPEOOBAHMSIMM HACTOSILIEH INaBbl U
yacty XIII «Marepuansn [IpaBni kiaccnpuKanuy ¥ MOCTPOHKH MOPCKHUX CYJIOB;

.3 HOMep IapTHy, IUIaBKU WM UACHTH()UKAINOHHBIH HOMEDP B COOTBETCTBUHU
C TIPUHSATON Ha MPENNPUSITHU CHCTEMOH, IMO3BOJISIIONIEH POCIECANTh BECh MPO-
I[eCC U3TOTOBJICHHS IIPOKATa/TPyObI.

4.6 MATEPUAJIbBI THBKUX TOJIUMEPHO-METAVIMYECKHUX TPYD
N X COEJUHUTEJIBHBIX 9JIEMEHTOB

4.6.1 O0mwue 1MOJI0KEHHUS.

4.6.1.1 Br16op MaTepraioB IOJDKEH OCYIIECTBISIETCS Ha ATaIe MPOSKTHPOBa-
HUSI KOHCTPYKIMHU THOKOTO MOABOAHOTO TPyOONpOBO/Ia, HCXOMAS U3 HEOOXOIMMO-
CTH 00ECTICUCHHUS €T0 TEPMETUYHOCTH, TPOYHOCTH, HAZEKHOCTHU U JIOITOBEYHOCTH
C Y4€TOM BO3MOKHBIX U3MEHEHHUH YCIIOBHIH 3KCIITyaTallul U CBOMCTB MaTepHaoB
Ha NPOTSDKEHUH PacueTHOTO CPOKa CIY>KObI TpyOOnpoBoIa.
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JomKHBI OBITH YATEHBI TAaKXKE BO3MOXKHBIE H3MEHEHHS (POPMBI THOKUX TPYyO 1
CBOICTB MarepHaioB P BCEH MOCIEN0BATENBHOCTHU ONIEPALlMil XpaHEHUs, TPAHC-
TTOPTHPOBKH U YKIIAAKH TPyOOIpOBOIa € UCTIONB30BaHneM OapabaHoB (OYHTOB).

4.6.1.2 [Ina monuMepHO-METAIUIMIECKUX TPYO XapaKTEPUCTHKH MaTepPHaIoB
CJIOEB T'HOKOM TPyOBI JOIKHBI COOTBETCTBOBATh NX (PyHKIIMOHAILHOMY Ha3Hatde-
HUIO U PEXKUMaM SKCIUTyaTalliu TpyOorpoBoza.

Bce cumnoBbie cron (Kapkac, paaudanbHBIA CHJIOBOW CIIOW, OCEBOW CHIIOBOU
CJION) TOJDKHBI M3TOTABIMBATHCS U3 CTATBHBIX MPO(MINPOBAHHBIX MOIOC (B TOM
YHCIIE C MEKBUTKOBBIM CIETIIICHHEM) HITH TIPOBOJIOKU. DTH CIIOH JIOJKHBI 0OecIe-
YMBaTh KOHCTPYKTHBHO-TEXHOJOTHYECKYIO NMPOYHOCTh THOKMX TpPyOOIpOBOIOB
JUISL TPAHCIIOPTUPOBKH YIIIEBOOPOJIOB IIPY 33JaHHOM SKCIIyaTallHOHHOM JIna-
MIa30HE TEMIIEPaTyp 1 IKCIUTyaTaIl[HOHHBIX Harpy3Kax.

lepmernsupytomue (BHyTpeHHsSS 000IOYKa, BHEUTHSS 00ONOUYKa, JICHHEp),
pa3nenuTenbHbe (TPOMEXYTOIHbIE 000TOUKH) W U3OIALMOHHBIEC CIIOHM JOJKHEI
M3TOTaBIINBATHCS M3 MTOTMMEPHBIX MATCPHAIIOB.

KoHrneBble (pUTHHTH TOIKHBI M3rOTaBIUBATHCS M3 CTAJlEH, YIOBIETBOPSIO-
mux TpedoBaHmsM 4.4.

4.6.1.3 Bce marepmanbl, HCIONB3yeMble B KOHCTPYKIHH THOKOH TpyOBI,
JOJDKHBI OBITH CEpTU(HUINPOBAHBI UT TPUMEHEHUS B COOTBETCTBYIOIINX OKpY-
JKaroIei (Mopckas Bosia) M TPaHCHOPTHPYEMO# (TIPHPOIHEI Ta3, He(Th U T. 1I.)
cpenax B JUana3oHe MPOEKTHBIX TEMIIEPATYP SKCILTyaTaI|H.

4.6.1.4 HaznadeHme cpoka CIry>kObI THOKOTO TPyOOIIpOBOA JOIKHO YUHTHI-
BaTh JIETPATALNIO MEXaHUIECKIX CBOWCTB MaTepHaia B MPOIECCE MHOTOJIETHEN
9KCIUTyaTanuy TpyOOIPOBOIOB M MOATBEPKAATHCS PACUETOM.

4.6.2 IloimMepHbIe MATEPHATIBI.

4.6.2.1 HomeHnkinaTypa KOHTPOIHPYEMBIX PErHCTpOM XapaKTEpPHUCTHK ITOIH-
MEpHBIX MaTepHaNIOB, MPUMEHIEMBIX NPH W3TOTOBICHUH TEPMETH3UPYIOMNX W
Ppa3aeNUTENBHBIX CI0EB THOKOH TPYyObI, yCTaHABIMBACTCSI HA OCHOBAaHWH KOHCTPYK-
UM ¥ Ha3HAYCHHUS THOKNX TPYO, MCXOMS MX CIIEMYIOIIEr0 COCTaBa apaMeTpOB:

.1 MexaHHYIeCcKHe XapaKTEePUCTUKH:

TIPEe/ieN IPOYHOCTH MPH PACTSHKEHHN;

MIPE/IeNIbHOE OTHOCHTENFHOE YAIHHCHNE,

TIPE/IEN IPOYHOCTH MIPH CHKaTHH;

TIPE/ieN IPOYHOCTH TIPH CIIBHTE;

TIPEe/ieN IPOYHOCTH MIPH M3THOE;

MOZYJb yIPYTOCTH;

yaapHas BSI3KOCTb;

TBEPAOCTb;
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COIPOTHUBJICHNE NCTHPAHUIO;

ocTarogHas fedopManus CxKaTHS;

.2 (pu3MYecKue XapaKTePUCTHKH:

TUIOTHOCTB;

k03 HUITHEHT TeMITepaTypHOTO PACIINPEHUS;

TeMIIepaTypa IUIaBICHHS;

TEMITepaTypa pa3MsITIeHIs;

JMana3oH pabouux TeMIIepaTyp;

BOJJONIONVIOIICHUE;

ra30-/BOIONPOHHUIIAEMOCTE;

.3 apyrue XxapakTepuCTHKH:

Kk03()UITHEHT TEeTIIONPOBOAHOCTH;

CTapeHHE;

TIOJI3y49ECTb;

XMMHYECKOE COIPOTHBICHHE K BO3ICHCTBHIO OKPYXafoUmled M TPaHCIOPTH-
pyeMoii cpen;

COTPOTHUBIICHNE OBICTPOI JEKOMIIPECCHH;

JIOJITOBEYHOCTH;

JIOITyCTUMBIE Te(heKTHI (IyBCTBUTENFHOCTE K HaZPE3y).

4.6.2.2 Ecnm BHyTpeHHsIsI 000JI09Ka THOKOH TPYOBI NpencTaBisieT coOoi
CTPYKTYpY, 00pa30BaHHYIO COBOKYHMHOCTBIO Pa3HOPOIHBIX CIIOEB, H3TOTOBHUTENb
JIOJDKEH 3KCTIIEPUMEHTAIBHO TIOATBEPIUTE CIIOCOOHOCTH HEOAHOPOIHOTO MaTepH-
aja yJOBJIETBOPATH TPEOOBAHMUSIM O YCIOBHSAM SKCIITyaTalli! ¥ CPOKY CITyKOBI.

4.6.2.3 [l mommMepHBIX MaTePHAajoB, 00pasyIOIINX H3OJSAIMOHHEIE CIION
THOKHX TPYO, TOIKHEI OBITH ONIPEHCIICHE:

TIPEAEN MPOYHOCTH TIPH PACTKECHHH;

MIPEAEITbHOE OTHOCHTEIBHOE YAJIMHEHHE;

TIPEAEN MPOYHOCTH TIPH CHKATHH;

MOZYJb yIIPYTOCTH;

TUIOTHOCTB;

K03 UITHEHT TETIIONPOBOAHOCTH (B CYyXOM COCTOSTHHH U B BOJIE);

TeMITepaTypa IUIaBICHHS;

TeMIIepaTypa pa3MsITIeHs;

JMana3oH pabounx TeMIIepaTyp;

BOJJONIONVIOIICHUE;

JOJITOBEYHOCTb.

4.6.2.4 JIns repMEeTH3UPYIONINX MaTePHAIIOB TOJKHBI OBITH OTIPEICIICHBI:

TEPMETU3HPYIOIIUE CBOMCTBA;
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TeMIIepaTypa IUIaBJICHHS;

JMana3oH pabouuX TEMIIEPATYD;

JIOJITOBEYHOCTb.

4.6.2.5 [1;11 51eMEHTOB TUIaByYECTH JOJDKHO OBITH ONPENeNICHO BIIHMSTHAE TH-
JPOCTaTHIECKOTO CKaTHsl, BOAOTIOIIOMICHHS 1 MON3YYECTH.

4.6.3 MeTtaninyecKkue MaTepuabl.

4.6.3.1 HoMeHKIIaTypa KOHTPOIHUPYEMBIX XapaKTEPUCTUK METAILTHYECKIX
MaTepHanoB, MIPUMEHAEMBIX P W3TOTOBICHUN THOKNX TPYO, CHIIOBBIX CIIO-
€B KOMITO3UTHBIX THOKHX TPYO M KOHIIEBBIX (DUTHHTOB, COAECPIKUT CICTYIOIINE
XapaKTEePUCTUKH:

.1 MexaHHYIeCKHEe XapaKTEePUCTHUKH:

XHMHYECKHI COCTaB;

MAaKpo- ¥ MHKPOCTPYKTYpY METallIa,

BPEMEHHOE CONPOTHUBIICHUE IIPU PACTSHKCHNH;

TIPE/IeN TEKYyUEeCTH;

OTHOCHUTEJBHOE Y/UINHECHUE;

yaapHas BS3KOCTb, OIpeneneHHas Ha oOpasmax llapmu, uid KOHIEBBIX
(PUTHHTOB C TOJNIIUHOMN CTEHOK Ooiee 6 MM ITpH MUHUMAIBHOM TeMIIeparype dKC-
mryararun MeHbIne 0 °C (em. 4.3.3.3);

TBEPAOCTH OCHOBHOTO METAJIa ¥ METAJlIa CBAPHBIX COCANHEHNH;

Ppe3yabTaThl UCIBITAHNI Ha CIUTIOIIMBAHIE M HA pa3fady Ul IeTbHOMETAaN-
JTUYECKHUX TPYO;

MOZYIb yIipyrocTu U ko3 durment Ilyaccona;

JIaHHBIE 110 KOPPO3HMOHHOM CTOMKOCTH NP BO3ACHCTBUN TPAHCIOPTHPYEMOM
1 BHEITHEH cpenbl (MOPCKOH BOIBI);

JaHHBIEC IO 3PO3MOHHOI CTOMKOCTH INPH BO3AEUCTBUU TPAHCIOPTUPYEMOMU
Cpensl;

KpHBas yCTAJIOCTH TIPH HarpyXEHUH Ha BO3AYXE U B KOPPO3HOHHO-arpecCHB-
HBIX Cpe/iaX, MOJCIHPYIOINX TPAHCIOPTHPYEMYIO CPELy U MOPCKYIO BOLY;

K03 (HUIIHEHT TeMITepaTypPHOTO PACIIHPEHIS;

.2 1pyrue XapaKTepHCTHKH:

XHMHYECKHI COCTaB;

KOPPO3HOHHAs1 CTOMKOCTb;

3PO3HOHHAs CTOMKOCTb;

IUKJINYECKast yCTaOCTh/TIPEEI BHIHOCIHUBOCTH;

CTOHKOCTh K BOJOPOJHO-MHIYIHPOBAHHOMY M CYJIb()HUIHOMY PacTpPECKH-
BaHUIO.

81



5 CBAPKA

5.1 OBIIME ITOJIOKEHMUSA

5.1.1 TpeGoBaHus HACTOAIIETO paszeia PaclpOoCTPAHSIOTCS Ha CBapKy KOH-
CTPYKLHMH CTaJbHBIX MOABOIAHBIX TPYyOONPOBOJHBIX CHUCTEM, IMOUICKAIINX TEX-
HHYECKOMY HaOJIOICHNIO U OCBUIETEIHCTBOBAHHIO PErcTpOM B COOTBETCTBUH C
TpeboBaHUAME MpyTuX paznenoB [Ipasun MIIT.

5.1.2 O0beM TEXHHYECKOr0 HAO I0IeHH .

5.1.2.1 Tlpu BBITOTHEHUH PabOT IO M3TOTOBJICHHUIO CBapHBIX TPYO U cBap-
Ke TpyOOIIPOBOOB 1 M3AEIHH I HOABOAHBIX TPAHCIIOPTHBIX CUCTEM JOJKHBI
BBIMONHATHCST TpeboBanusa yacty XIV «Csapka» [IpaBun kiaccupukanuu u
nocTpoiiku Mopckux cynos M gacTy XIII «Csapka» [IpaBun xnaccudpukanuu,
noctpoiiku u obopynoBanus [IBY/MCII ¢ yderom TpeOGOBaHWU HACTOSIIETO
paszena.

TexnuueckoMy HabmoneHuto Perncrpa noamesxar:

HCTIBITaHKs Ha CBAPUBAEMOCTh OCHOBHOTO MeTaljIa JINCTOBOW cTasy (IUTPHII-
ca) u Tpyo;

TIPOM3BOJICTBEHHbIE CBAPHBIE COCIMHEHHS (3aBOJICKHE) CBApHBIX TPYO;

TEXHOJIOTHYECKHE IIPOLIECCHl CBAPKH M MOHTA)KHbBIC CBAPHBIE COCIMHEHMUS,
BKJIFOYAsl TEXHOJIOTUYECKHUE MIPOLECCH PEMOHTA.

5.1.2.2 O6beM KOHTPOJIS TPH UCHBITAHUIX HA CBAPHBAEMOCTH OCHOBHOTO Me-
Tajia mpecTaBieH B Tad. 5.1.2.2.

5.1.2.2.1 UcneiTanus o ONpeNeNeHnI0 CTaHAAPTHBIX MEXaHUUECKUX Xapak-
TEPUCTUK CBAPHOTO COEANHEHUSI.

IIpo6s! mTpunca Beipe3atoTcs ot 1/4 + 1/8 mmpunsl. [IpoOs! 0T TpyOBI BRIpE-
3al0TCA O BOM Iocepenunae. CBapka IITPHUIICA BRIIOIHACTCS IIPU yPOBHE TEIUIO-
BIIOXKCHUSI, COIIACOBAHHOM C PerncTpoM, 0OBIYHO COOTBETCTBYIOIIEM IPOU3BOA-
CTBEHHOMY 3HAUCHHUIO JUIS TPYO.

VcnplTanus Ha pacTsDKEHHE CBApPHOTO COEIMHEHHMS IUTPUIICA MPOBOISTCS B
nonHOHU TomuHe. McnblTanns Ha pacTsDKeHNE 3aBOACKOTO CBAPHOTO COCMHEHHUS
TpyOBI IPOBOJATCS AT TOJIIIMH A0 32 MM — C NIPaBKOM 3ar0TOBOK, /IS OONBIINX
TOJIIHH JOIYCKAIOTCS NCTIBITAaHUS [IMIMHAPHIECKUX 00Pa3IoB ¢ IIPABKON TOIHKO
3aXBaTHBIX YaCTEH 3arOTOBOK.

Ha numneBoii/kopHeBOH 3arn® HCIHBITHIBAIOTCS ITOJHOTOJIIUHHBIE 00pa3Ibl
6e3 mpaBku. Jlommyckaercst penBapuTenbHas qedopManus MeXIy IByMs ILUIOC-
KOCTSIMH 00pa3IoB U3 TpyOBI Ha KOPHEBOI 3aruo.

[IpaBka 0Opa3noB Ha OOKOBOH 3arkb HE PEKOMEHyeTCs.
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TaGnuua 5.1.2.2

O0beM KOHTPOJISI IPU MCNIBITAHUAX HA CBAPUBAEMOCTh
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VcribITaHns CBApHOTO COCIUHEHHS (CTHIKOBOM LIIOB ¥ POJOJIBHBII/CIIUPAIbHBIH OB TPYOBI)
Ot nucra —
HWcnsitanus
2 mr.
TI0 OIIpeJIeTICHHIO
s 1
CTaHJapPTHBIX
CBapHOTO OnHoO
MEXaHHYECKUX OT OJHOr0 KOHIIA 1/1
CTBIKA, TEILIOBIIOXKEHHE
XapaKTePHCTUK
OT TpyOBI —
(8.122.1). B Tom
1 mr.
qHCcIIe:
€O IIIBOM
Pactsxenne IMonepex mBa, TIpu
CBapHOTO JUISL LATPUIICA 1/1 2 2 KOMHATHOM 2
COCIMHEHMS B TIOJIHOH TOJIILIMHE TemIeparype
JInnesoit
C IBYX CTOPOH
3aru6 4 13
(5.43) Tlonepex mBa 1/1 3 3 1 OOKOBOH, 3
MIpU KOMHATHOM
TeMIeparype
TTonepexk mBa
(Hazpes 1o MeTary
. Temneparypa
VrapHslii H3rud I1IBA, JINHAI CIBITaH ML
(&l2.3.] CILIaBIICHHS, 30HE 1/1 12/21 12/21 R — 12/21
u TEPMHUYCCKOTO BIMSHHS
lldl) p cs1 Peructpom
B2u5MM
OT JIMHHY CIUIABIICHNUS)
MakpocTpykTypa,
Temmner
TBEPIOCTh 1/1 1 1 1

no Bukxepcy

HOTEepeK IIBa
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IIpooonsxcenue maon. 5.1.2.2

1 2 | 3 | 4 | 5 | 6 7
CrernuaibHble NCIIBITAaHUS
Or mucta
HcmbITanus - OnHo Temo-
na CTOD - A BIIOYKEHUE.
CBapHOTO 4x - cmap- | 36: IIpu Tpex
. OT OAHOTrO KOHIIA 3/1 HBIX CThI- [ (7+5) 36
COCIMHCHHS, OB 0T my- | x3 | TeMmeparypax,
(512225124 P ycTanapimBac-
" ’ MbIX Peructpom
244 CO IIBOM P
Wcnbrranus OT o1HOTO KOHIIA 3/1 1 3 3
Ha CTOMKOCTH
K Cynb(pHUIHOMY
PacTpecKUBaHUIO
T10]] HATIPSDKCHUEMZ
(3l25u 54l
Ucneitanus OT OAHOr0 KOHIIA 3/1 1 3 3
Ha CTOMKOCTh
K BOJOpPOJZIO-
HHAYIUPOBAHHOMY
/ cTyneH4aToMy
PpacTpeCcKMBaHUIOZ
(51251 3.4.2)
! Kpome nipokara u Tpy6 st Tpy6onpoBoos kiacca L — L2.
2 Jlyst mpokara u Tpy6 aitst Tpy6onpoonos kinacca L2 u G2.

5.1.2.2.2 Ucnprrarus #a CTOD cBapHOTO COeAMHEHHS.

[Ipu ompeneneHny CBApMBAEMOCTH METajlla IITPUIICA MK TPYO CBapKa BEI-
TIOJHSIETCS. B COOTBETCTBHU C TpeOoBaHMAMHU 5.2.4 1O CHENHAIbHON pa3ienke
KpoMok. CBapka BBIITOIHACTCS MIPHU YPOBHE TEILUIOBIOKEHHUS, COOTBETCTBYIOIIETO
CBapKe MOHTaXXHBIX CTHIKOB TpybOompoona. Mccnenyrores nse obmactu 3TB.

IIpo6s1 mTpunca Beipe3atorcs ot 1/4 = 1/8 mmpunbl. [IpoOsr OT TpyOH! BEI-
pes3atoTcst co mBOoM mocepenuHe. CBapka IITPUIICA BBITIONHSICTCS TPH YPOBHE
TEIUTOBIIOKEHUS, COTIACOBAHHOM ¢ Pernctpom, 00BIYHO COOTBETCTBYIOIIEM IIPO-
W3BOJICTBEHHOMY 3HaueHUIo s TpyO. Hccnenyrores ae oomactu 3TB: BOmm3m
JMHAN CIUTaBICHUS («OMIDKHSSD) IO OTHOLICHUIO K CBAPHOMY IIBY) M Y TPAHHIIBI
TpaBUMOCTH («IampHss»). KommuecTBo 00pasmoB mpu KaXKIoW TeMIieparype U
U KaKIoH uccnexyeMoit oonactu 3TB momkHO OBITh JOCTATOYHBIM IS TIOTY-
YeHHS TPeX KOPPEKTHBIX pe3ynabraToB. Kak mpaBwiio, mpu Kamoil Temmeparype
JIOCTAaTOYHO UCIIBITATH 110 7 00pa3moB ¢ Haape3oM 1o «ommxaein» 3TB u 5 obpas-
OB 110 «maneHei» 3TB.

84



[Tpn ucnbITaHUX, TPOBOAUMBIX ITPH IIEPBOHAYATHHOM NTPU3HAHUH TIPETIPH-
SITAS (M3TOTOBUTENS) TPYO, a TAKKe MPH OCYIISCTBICHIH TEXHIYECKOTO HAOI0-
JCHHUS 32 CBapKOM MOHTaXXHBIX CTHIKOB TpyOompoBomoB ucnbiTanus Ha CTOD
TIPOU3BOIATCS TIPH TEXHOIOTHYECKUX MapaMeTpax Mpolecca U Croco0e pasaeinku
KPOMOK, IPHUHSTHIX ITPH TIPOU3BOACTBE, B COOTBETCTBUH ¢ 3,4.4.

Pa3meTka Haspe3a MpON3BOAUTCS:

IO TICHTPY CBAPHOTO IIIBA;

10 JIMHWH, TIPOBEICHHONW TaKUM 00pa3oM, YTOOBI cofep)kaHue MeTajula IIBa
1 OCHOBHOTO METalIa o 00€ CTOPOHBI OT JITHAN cO0TBETCTBOBaO 50% + 10%.

5.1.2.3 O6veM ucnbITaHU TIpH OZOOPEHWH TEXHOJIOTHYECKHX ITPOIIECCOB
CBapKH JOJDKEH COOTBETCTBOBATH PA3lL, 6 gactn X1V «Csapxkay [Ipaswmn knaccngu-
KaIli{ ¥ TIOCTPOIKH MOPCKHUX CYZIOB C y4ETOM TPEOOBAHMH HACTOAIIETO Pa3zierna.

5.1.2.3.1 [Ing ucipITaHnit Ha yOapHBINH H3THO CBAPHBIX COCNMHEHUH MIPH IO~
TBEPXKJICHAN CBAPHBAEMOCTH CIIEIyeT M3TOTABIMBAaTh MO TPU o0pasia oT cepe-
JVHBI 1BA, OT JINHUH CIUIABICHUS U 2 M 5 MM OT JIMHHUU CIUIABJICHHS CO CTOPOHBI
MoCcJeHEro poxoaa mpu ceapke. [1o Tpedosanmro Perucrpa MoryT OBITH BEITTON-
HEHBI JIOTIOJHHUTENbHBIC HCIBITAHUS Ha 00pa3nax, OTOOPaHHBIX OT IPOTHBOIIO-
JIO’)KHOM TMMOBEPXHOCTH.

5.1.2.3.2 [Tpn oqoOpeHNH TEXHOIOTHYECKUX IIPOIIECCOB CBAPKH BBHITIOIHACTCS
MIpOrpamMMa UCTIBITAaHHH 110 OTPEETICHNIO CTAaHIAPTHBIX MEXaHUIECKHAX XapaKTe-
puctuk (cM. 130, S5.1.2.2), B KOTOPOH M3MEHSETCS KOJMIECTBO U PACTIONOKECHUE
00pa3moB Ha yaapHbIi u3ru6. CieayeT N3roTaBInBaTh IO TPH 00pasia OT cepeu-
HBI [11Ba, OT JINHWUY CIUIABICHUS M 2 M1 5 MM OT JINHHUH CIUIaBJICHUS C KaXKI0H CTOPO-
HbI Ba. [Ipu Tonmmmae Metamta 6oee 26 MM TOTOTHUTENBFHO M3TOTaBINBACTCS
TaKoM ske Habop 0Opa3IoB AJIsi KOPHEBOW 30HKI MIBA. J{OTIOIHUTETFHO H3TOTABIH-
BalOTCS 3 IMIMHAPHYECKUX 00pa3ia Ha pacTsDKeHHE MeTauia ImBa (0T cepenu-
HBI IIBa BIOJb 1Ba). [1o TpeboBanmio Perrctpa MOryT MpOBOANTHCS UCTIBITAHHS
CBapHOTO IIBa Ha W3JIOM Ha oOpasmax tuma «nick-break» cormacno Crammapry
API 1104 ¢ ananmm3oM geeKTOB B U3JIOME IO COTIIACOBAHHOI METOAMKE.

5.1.2.4 Vcnpiranus sra CTOD mMeramna cBapHOTO COCOMHEHHS 00sS3aTelb-
HBI JUI CBapHBIX COemUMHEHWH TpyOompoBomoB kimaccoB L1 — L3 u G1 — G3
(em. 4.1.3). st Tpy6ompoBonos kimaccoB L u G ucneiranns sHa CTOD meramna
CBApHOTO COCTMHEHHS MOTYT IPOBOJUTECS 10 TpeboBanmio Perucrpa.

5.1.2.5 Koppo3noHHBIE HCTIBITAHUS 00s3aTEBHBI ISl CBAPHBIX COCTUHEHUH
TpyOompoBoxoB kinaccoB L2, G2 (cm. 4.1.3). B pounx cirydasx MCIBITaHUS MO-
TYT IIPOBOIUTECS 10 TpeboBaHuio Peructpa.

5.1.2.6 O6beM HCTIBITAaHHUHA TPOU3BOACTBEHHBIX CBAPHBIX COCAMHEHHH, SCITH
HE COIVIACOBAHO MHOE, JOJDKEH COOTBETCTBOBATh TPEOOBAHMAM ISl OMOOPEHHSA
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TEXHOJIOTHYECKUX TporeccoB cBapku. Vcmpitanns aHa CTOD meTamta cBapHOTO
COCIMHEHUS W KOPPO3HUIO POU3BOMATCS 10 TpeboBanmio Pernctpa. O6meM KoH-
TPOJISt TIPOM3BOACTBEHHBIX CBAPHBIX COCIUHEHHH, €CII NHOE HE COINIACOBAHO C
Peructpom, nomken cocTaBisITh He MeHee | % CTBHIKOB.

5.1.3 Texunueckasi JOKyMeHTaIUsl.

TexHmueckas TOKyMEHTALMs [0 CBapKe, MPEACTaBsieMasl Ha 0I00OpeHue 1o
MPOEKTY MTOABOJHOTO TpyOOIpoBO/Ia, yKa3aHa B L.5. TexHnueckas JOKyMEHTaIHs,
MOo/IeXaIIas pacCMOTPEHNI0 PerrctpoM B mpomecce of00peHHsT TEXHOMOTHYE-
CKHX TIPOIIECCOB CBapKW M CBApOYHBIX MaTepHalioB, JOKHA COOTBETCTBOBAaTh
tpeboBarmsam 6.1.3 u 4.1.2.1 gactu XIV «Csapka» IlpaBun knaccnpukanuu u
MIOCTPOMKHA MOPCKHX CYZIOB.

5.2 TEXHOJIOTHYECKHUE TPEBOBAHHUS
K IPOIIECCAM WU3T'OTOBJIEHUSI CBAPHBIX KOHCTPYKIIHI
MOIBOJAHBIX TPYEOITPOBOIOB

5.2.1 O6mmue TpeGoBaHusI.

Hacrosmast mmasa pacpocTpaHseTcs Ha CBApOYHbIE paOOTHI, KOTOPBIE BBITON-
HSIIOTCS B IIEXY, HA MECTe yKJIaJIKH MJIM MOHTaXka. PaccmarpuBaeTcs cBapka yrie-
POIMCTOM, HU3KOJIETUPOBAHHOM U IJIAKUPOBaHHOM cTanu. [Tocneausst npuMeHseT-
sl TNTAKUPOBKOH BHYTPB IIst TpyOorpoBomoB kiaccoB L2, G2 (cm. 4.1.3), TpaHc-
TIOPTUPYIOIMINX arpeCCHBHBIE CPEJIBI, €CIIN OCHOBHOM METAILT — YIIICPOANCTAS HIIH
HU3KOJIETHPOBAHHASI CTaJIb — HE YIOBJIETBOPSET TPEOOBAHUSAM 110 KOPPO3HH.

OOmue yka3zaHHs MO CBapKe JOIDKHBI COOTBETCTBOBATh Pazd. 2 dactu XIV
«Csapka» IlpaBun kmaccuuKanuy ¥ IIOCTPOHKH MOPCKHX CylOB, a TakKxke
Dpazn, 2 gactu XIII «Csapka» [IpaBun ximaccupUKanny, MOCTPOUKH U 000PYIO-
Bauus [1IBY/MCII.

5.2.2 Texnosornyeckue mpouecchbl CBapKu.

Ecnu nHOe He cormacoBaHO ¢ PerncTpoM, MOTYT PUMEHSTRCS CIIEIYFOLIHE
TEXHOJIOTHYECKHE TTPOIIECCHI:

pydHast IyroBasi cBapKa IUIaBSIINMCS TOKPBITBIM 3JIEKTPOIOM;

IyTOBas CBapKa IOPOIIKOBOW MPOBOJIOKOH 0Oe3 MOTIONHUTENBHOI Ta30BOM
3aIHTBI;

JyToBasi CBapKa IIOPOIIKOBOM MPOBOJIOKOH B CPEJie 3al[UTHOIO Ta3a;

JyroBasi CBapKa IIIaBAIIAMCS 3JIEKTPOIOM B CPE/IE 3aIUTHOTO ra3a;

JyToBasi CBapKa BOJIb()PAMOBBIM 3JIEKTPOIOM B CPEJIE 3aIIUTHOTO Ta3a;

aBTOMaTHYECKask JyTroBas cBapKa Mox (IIrocoM;

TUTa3MEHHAsI CBapKa,
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BBICOKOYacTOTHas cBapka (CBY).

B 3aBoACKHX YCIOBHAX PEKOMEHIYETCS IPUMEHATh aBTOMAaTHIECKYO TyTo-
BYIO CBapKy 1of] (IIIOCOM M B CPEZE 3aIUTHOTO ra3a.

5.2.3 TIpou3BoaCTBEHHBII MEPCOHANT M KBATUUKAIUA CBAPIIHKOB.

5.2.3.1 Bce paGoTsI 10 cBapke KOHCTPYKIWI MOABOIHBIX TPAHCIIOPTHBIX CH-
CTEM, TOJUIEXKAIINX TEXHUIECKOMY HaOIIOeHUIO PeTrcTpa, TOMKHBI BBIIOIHAT-
Csl TONBKO KBATM(HUIIMPOBAHHBIMHU CBAPIIUKaMH, HaJUIEXKAIINM 00pa3oM arTe-
CTOBAaHHBIMH W UMEIOIINMH JICHCTBYIOIIEE CBUICTEIBCTBO O JOITYyCKE CBAPIIHKA,
BBITaHHOE Permctpom cormacuo pazz, S gwactu XIV «Csapkay [IpaBun knaccndu-
KaIli¥ ¥ MOCTPOWKN MOPCKHUX CYy/IOB.

O061ue TpeGoBaHMs O KBAMH(UKAIIH TIEpCOHAA TOJKHBI COOTBETCTBOBATh
pazz, 2 wactu XIII «Ceapkay IpaBun knaccupukaIiy, TOCTPOHKH 1 000pyIoBa-
aus [IBY/MCII ¢ yueTom TpeOOBaHHMIT HACTOSIIETO pa3/ena.

5.2.3.2 Jlo npoBeneHNs aTTECTAIIMOHHBIX MCIBITAHMHA CBApPIIUK JOIDKEH Iy-
TeM 00y4eHHS U MTPAKTHKH MOIyIUTh 3HAHUS B CIIETYIOMINX 00IacTsX:

OCHOBHBIE CBAPOYHBIE TEXHOJIOTHH;

TEXHIMUYECKHE TPEOOBAHMS K CBAPOYHBIM IPOIECCAM;

COOTBETCTBYIOIIIHE METOBI HEPA3PYIIAIOIIET0 KOHTPOJIS;

KPHUTEPUH MIPUEMKH.

5.2.3.3 VcipITanus 1Mo aTTeCTaluy CBAPIIHMKOB POBOAATCS ST COOTBETCTBY-
IOIIMX MTOJIOKEHUH IIBa MIPH CBAapKe, MAPOK MaTepHaia U TEXHOJIOTHIECKUX MPO-
meccoB cBapku. CBapIINKH JODKHBI OBITh aTTECTOBAHBI B 00JaCTH OJHOCTOPOH-
HEH CBapKH BCTHIK TPYO B TpeOyeMOM OCHOBHOM moioxeHHH. ITo cormamennio
CBAPIIUKHN MOTYT OBITh aTTECTOBAHBI TONBKO AJISI BHITTOMTHEHHUSI HEKOTOPBIX BUIOB
CBAapHBIX IIBOB, MPOBAPKH KOPHS IIBA, C OMPEIEICHHBIMU MIPUCAI0YHBIMH MaTe-
pHuanaMu u 31eKkTpogaMu. CBapIIHKH, BBIOIHSAIONINE PEMOHTHYIO CBapKy, MOTYT
OBITh aTTECTOBAaHBI TOJNBKO B OOIACTH 3aBapKH Je(PEKTOB MPH yCIOBHH, YTO BHI-
TIOJTHSAIOT TOJIBKO JIAaHHBIE BUBI PEMOHTHOH CBapKH.

5.2.3.4 ArrecTranus qOIDKHA TPOBOAUTECS C MCTIONB30BAHUEM TOTO JKE€ CaMOTO
WM aHAJIOTHYHOTO 000PYI0BAaHUS, KOTOPOE MCIOJIB3YETCS IMTPU MOHTAXE H B pe-
JIBHBIX YCIIOBUSX Ha MPOM3BOJCTBE M TPyOOyKiIagouHOM cyaHe. MHble ycmoBus
JOIYCKAfOTCs 1O cornacoBanmio ¢ Peructpom. Ecii mepepsiB B paboTe cBapuIuKa
cocraBisieT Oonee 6 Mecares, TpeOyeTcs JOTOTHUTEIbHAS aTTeCTAIINS.

5.2.3.5 Cpapmuky, BEITIONHSIOMINAE TTOJBOAHYIO CBAPKY «CYXHUM CITIOCOOOMY,
JOJDKHBI OBITH CHawajia aTTeCTOBAHBI I HA3€MHOM CBApKH M JOJDKHBI MPHOO-
PECTH OTIBIT CBAPKH HOJ BOIOH. ATTECTAI[MOHHBIC HCTIBITAHMUS CBAPIIIKA, BBITOM-
HSIOIIETO TIOIBOAHYIO CBAPKY, JOJKHBI POBOJAUTHCS JIsi KOHKPETHOTO TpeBa-
PHUTENBHO aTTECTOBAaHHOTO TEXHOJIOTHUYECKOTO TpoIiecca.
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5.2.4 OcHoBHoOII MaTepuaJl. CBapuBaeMoCThb.

5.2.4.1 Capxka npo6 aist 010OpeHNs] OCHOBHOTO METaJlIa II0 CBAPUBAEMOCTH
MIPOBOJUTCS ATTECTOBAHHBIMY CBAPILMKaMH, IOTOHHAs SHEPTHS IIPU CBapke mpo0
JIOJDKHA COOTBETCTBOBATh ITPUMEHSIEMOI B IPOU3BOACTBE. PerncTp Bipase norpe-
0oBaTh N3MEHEHHS YCIOBHI CBapPKH CEPTU(HHKALMOHHBIX MTPOO.

5.2.4.2 TeomeTpusl CBApHOTO COEAMHEHMsI JOIKHA BKJIIOYATh OAHY MPSIMYIO
KpOMKY. [IprMeph! MOATOTOBKM KPOMOK M KOHCTPYKTHBHBIEC 3JIEMEHTHI CBApHO-
o COelIMHEHUsl MoKa3zaHbl Ha PuUc, 5.2.4.2. Jlomyckaercs, Mo COIIACOBAHUIO C
Perucrpom, IpoBOANTh UCTIBITAHHS Ha CBAPUBAEMOCTb Ha CBAPHBIX COCIMHEHU-
X C peabHOH (IPOM3BOJCTBEHHOW) reomerpueil. B aTom ciaydae Moxer OBITH
YBEIIMYEHO KOJIMYECTBO HCIBITATEIBLHBIX 00pa3I0B, HEOOXOIUMOE JUIS IOy YeHHS
TpeOyeMOro KoIn4ecTBa KOPPEKTHBIX PE3yIIbTaToB.

KOHCmpyK"‘[MBHble j1emeHnmal KOHCmpmeMSHblG ojiemenmaul wea
no02omoeKu KPOMOK U mexHonocus ceapku

Aemomamuueckas ceapka noo guiocom
35% 0,8¢°

Ho,?yasmomamuuecka}l ceapKa 6 3aufumnom case 0 8 t+5
> e

Puc. 5.2.4.2
CpapHble COeIMHEHHUS IS HCIIBITaHUH Ha CBapUBAEMOCTh

5.2.5 CBapouHble MaTepHAJIbI.
5.2.5.1 Cpapounble Marepuaibl, IPUMEHIEMbIC AT CBApKH KOHCTPYKIHH
MO/IBOJIHBIX TPAHCIIOPTHBIX CHCTEM, MOMIEKAINIMX TEXHUUECKOMY Halbtoze-
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HUI0 Permcrpa, mOmKHBI OBITH, Kak MpaBmio, onoOpeHsl Permnctpom. ITopsmox
MIPUMEHEHHS W ONOOpEHHs CBAapOYHBIX MaTepHalioB JIOJDKEH COOTBETCTBO-
Bath 2.5 yactu XIII «Cpapkay IIpaBun kiaccudukaiuu, oCTpoRKy 1 000pyno-
Bauus [IBY/MCII ¢ yuerom TpeGOBaHUI HACTOSIIEH TTIaBHI.

5.2.5.2 Br16op CBapOYHBIX MaTepHANIOB UL CBAPKH TPYOOIPOBOMHOW CTa-
JIM TIPOM3BOAUTCS AHAJIOTWYHO CYIOKOPITYyCHOW CTalM COOTBETCTBYIOIIEH Mpod-
HOCTHOW Kareropuu. [y cBapKu TPyOOTPOBOXHOW CTalM CIEAyeT MPUMEHSThH
MaTepHajbl TOIBKO ¢ HU3KUM COIepKaHueM Bopopona kareropuit HS wmm H10.
CBapouHbIe MaTepHaIbl A1 TpyOoonpoBoaoB kiaccoB L2, G2 (cm. 4.1.3) TOmKHED
obecreunBaTh JOCTATOUHYIO KOPPO3HOHHYIO CTOMKOCTh CBAPHBIX COCTMHEHHH.

[Ipu cBapke cTamm MOBBIMICHHON W BBEICOKOH MPOYHOCTH 0c000€ BHUMaHHE
JOJDKHO YIENATHCS NMPEAOTBPALICHUIO 00pa30BaHMs XOJIIOAHBIX TPEIIUMH B 30HE
TEPMHUYECKOTO BIMSHHUA W MeTaiuie mBa. KpoMe Toro, HeoOXommmo coOmronaTh
TpeOOBaHMS K COOTHOLICHUIO MEXIy NMpEAeiTaMi TEKydeCcTH M BPEMEHHBIM CO-
MIPOTUBIICHHEM METaJlIa [IBa 1 OCHOBHOTO METaJlIa.

5.2.5.3 J1omKHBI OBITH COCTABIICHHI ITOIPOOHBIE paboune HHCTPYKIIMH IO Xpa-
HEHHIO, OOpANIeHNIO, YTHIN3AUH U MOBTOPHOHN CYIIKE PAaCXOJHBIX CBAPOYHBIX
MarepuanioB. Oco0oe BHUMaHHE CIEAYeT YACHSATh OOpaIIeHHIO CO CBApOYHBIMH
MarepuanaMy IpH ITOBOAHON CBAPKE «CYXHM CIOCO00M». [IOMKHBEI OBITH pa3-
pabotaHbl pabodre HHCTPYKINH 110 XPAHEHUIO M OOpAIIeHUI0 IPUMEHHUTEIBHO K
PacXOIHBIM CBAPOYHBIM MaTe€pHaIaM Ha Cy[ax MOJAEPKKH U B CBAPOUHBIX KaOu-
Hax, a TAKXKe M0 TepPMETH3aNNH U TIEPEAade B CBAPOIHYIO KaOHHY.

5.2.6 O6mue TpeGOBaHNS K BHITOJIHEHUI0 CBAPOYHBIX PadoT.

5.2.6.1 [lnst Bcex TEXHOJOTHYECKUX INPOIIECCOB CBAapKH, PacCMaTpPHBACMBbIX
B HACTOSIIIEM pasfiele M MPOXOMIIINX onoOpeHHe 1Mo TpeboBaHmsM Perumcrtpa,
JOJDKHBI  OBITH  COCTABIEHBI TONPOOHBIE TEXHONOTHMYECKHE HHCTPYKIUH.
TexHonmorM4ecKkne MHCTPYKIUH JOIDKHBI 00ECTIEYNBAThH BBIITOTHUMOCTD BCEX OTO0-
BOpPEHHBIX TPeOOBAHMIA.

5.2.6.2 TexHomormueckrne MHCTPYKIMU Ha CBAPKY OJDKHBL, KAK MHHHUMYM,
COZIEPXKATh CJIEAYIONINE TaHHBIE!

KaTeropuio OCHOBHOTO METa/Ula B COOTBETCTBHM C TpeOoBaHmsmu IIpa-
B MIIT u ximace TpyOompoBoza;

JUaMeTp U TONMIMHY CTCHKH TPYO (WM UX TUAarasoH);

pasnenKy KpoMOK 1 pOpMy CBApHOTO COETHHEHHS C IOIYyCKaMH;

TEXHOJIOTHYECKHUH TPOIIECC CBAPKH;

KOJIMIECTBO ¥ MECTO PACTIONOKEHHS CBAPIIIUKOB;

CBapoUYHBIE MaTepHaIkl (ogobpernsie Peructpom);

COCTaB ra3oBOH CMECH U Pacxo;
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JVaMeTp JIEKTPOAA/IPUCaOTHON TPOBOJIOKH;

pacxoz MpUCagOdHOMN MPOBOJIIOKH U (hirroca;

rapamMeTpbl CBApKH: TOK, HANPsDKEHHE, POJ TOKA, MOJSIPHOCTh, CKOPOCTh
CBAapKH, BBIJIET MIEKTPOJA U YTOJI MEXIY 3JIEKTPOAOM M M3IEIUEM ISl KaXIOH
IyTH (WK IAAana30H);

KOJIMYIECTBO CBAPOYHBIX YT W CBAPOYHBIX TOJOBOK (TIO/ady XOJOJHOW WMIN
TOpsTIeH TIPOBOJIOKH);

TIOJIO’KEHUS TIPH CBAapKE M HAIIPABJICHHUE CBAPKH;

HaJIMYME MONIEPEYHBIX KOJIeOaHui AeKTpoya;

JVaMeTp MyHIIITYKa;

KOJIMYIECTBO MPOXO/OB (B TOM YHCIIE IS KOJBIIEBBIX CTHIKOB — JI0 Havaja Ie-
pemenieHns TPyOOyKIIaI0dHOTO CyIHA);

3aKperuieHue (BHYTPH WIHA CHAPYXKH);

TEMITEpaTypy MPEIBAPUTEIHHOTO TOOTPEBa (ECIH IPUMEHSIETCS);

BpPEMEHHBIE HHTEPBAJIBI MEXTy IPOXOAAMH;

JMana3oH TEMIIEpaTyp Mepes HaJoKeHHEM KaKI0TO TOCIIEAYOIIETO CIIOsT;

TepMOOOPabOTKy TOCiIe CBApKHU (€CIH IIPAMEHSETCS).

5.2.6.3 B cnyuae moABOAHOM CBapKH «CYXHM CIOCOOOM» TEXHOJIOTHYECKUE
MHCTPYKIIMHU Ha CBapKy JOJDKHBI TAK)KE COAEPKATH CIEAYIONIHE JaHHbIC:

TIyOMHY BOIBI (MHHUMAIIEHYI0/MaKCUMAITBHYIO);

JIaBJICHUE BHYTPH KaMephbl;

COCTaB ra3a BHYTPHU KaMephl;

HaNOOJBIIYIO BIAXHOCTh B KAMEPE;

TeMIeparypy B kamepe (MUHIMAaIbHYIO/MaKCHMAIBHYO);

JUTAHY, THIT ¥ pa3Mep Qana;

MECTO 3aMepa NEKTPUIECKUX MapaMeTPOB CBAPKH;

CBapoYHOE 000pyIOBaHHE.

5.2.6.4 TexHonorndeckne HHCTPYKINN Ha PEMOHTHYIO CBapKy JOJDKHBI OBITH
pa3paboTaHbI HA OCHOBE OTYETa 00 ATTECTAIMOHHBIX UCIIBITAHNUAX TEXHOIOTHYEC-
KOTO0 Tporecca peMOHTHOH cBapkyu. OHHU JOIKHBI BKIIOYATh CJIEIYONTYIO TOMON-
HUTETHHYIO HHPOPMAITHIO:

cnoco0 BEIOOpKH eekTa, TOATOTOBKY IO CBAPKY;

pa3Mepbl 30HBI PEMOHTHOH CBAPKH;

BHUIBI 1 00BEM Hepa3pymaromero KOHTPOIIS Mociie BEIOOPKHU JedeKTa i IoCie
pEMOHTA.

5.2.6.5 I1pu BHEeCeHNH N3MEHEHUH B TEXHOJIOTHICCKUH MIPOIIECC CBAPKHU IIPO-
BE/ICHHE HOBBIX HCIBITAHNH TpeOyeTcs B CICAYIOMNX CIydasX, €CIH HHOE HE CO-
rmacoBaHo ¢ Peructpom.
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OCHOBHOM MeTaJlI:

MTOBBITIICHUE TTPOYHOCTHOM KATETOPUH;

HW3MCHEHHE COCTOSIHUS TTOCTABKU;

HW3MCHEHHE TEXHOJIOTHH M3TOTOBIICHHS,;

moboe yBenuuenne P Gonee, uem Ha 0,02, ysenmmuenue C  Goree, 1em Ha
0,03 u coneprxanus yrepona 6onee gem Ha 0,02 %;

M3MEHECHHE TIPEAPUATHSI-H3TOTOBUTENS.

I'eomerpust:

HM3MEHEeHHe IrnameTpa TpyOHI (1o coracoBaHmIo ¢ Pernctpom);

M3MEHEHHE TOJIIMHBI NITPUTICA/CTEHKH TPyORI BHE quanasona 0,75¢...1,5¢ ;

M3MEHEHHE Pa3/IeiKi KPOMOK, BRIXOJIIIEE 3a TIPEIeITbl JOIYCKOB, YKa3aHHBIX
B YTBEP)KICHHBIX TEXHUYCCKUX YCIOBUSX;

HEHTPUPYIOIINE 32KUMBI TIPH CBapKe TPyO: 3aMeHa BHYTPEHHETO KPETIICHNUS
Ha Hapy>KHOE U Ha000pOT.

TexHOMOrN4YEeCKUH MPOLIECC CBAPKHU:

mo00e M3MEHEHHNE BHa CBAPK;

3aMeHa OTHOAYTOBOH CBapKH Ha MHOTOIYTOBYIO M HA000POT;

mo0oe M3MEHEHHE THIIa M MOJIETH 000pyIOBaHHSA (BKIIOYAS TOABOIHYIO
cBapKy);

M3MEHEHHSI DIEKTPHUYECKUX TapaMeTpOB, BIMSIONINE Ha PEKHAM IepeHoca
WJIA TIPOM3BOANTENEHOCTD HAIJIABKHY;

HM3MEHEHHE THIIA, THaMEeTPa, MapK1 CBAPOYHBIX MATEPHAIIOB,;

W3MEHEHHE BBIIETa 3JICKTPOAA 32 TPEIeibl JOIYCKOB, YKa3aHHBIX B YTBEPK-
JEHHBIX TEXHOJIOTHIECKUX HHCTPYKITHIX;

HM3MEHEHHE COCTaBa W pacxoia 3ammTHoro rasza 6omee 10 %;

M3MEHEHHE OCHOBHOTO TOJIOKEHHS MPH CBapKe Ha ITOJIOKECHUE, HE COOTBET-
cTByromee a0 5.2.6.5;

M3MEHEHHE HAIPaBJICHUS «BEPTHUKAIFHO BHI3» Ha «BEPTUKAIHHO BBEPX) WA
HA000POT;

HM3MEHEHHE OHOIIPOXOJHOM CBapKH Ha MHOTOIIPOXOIHYIO HITH Ha000pOT;

HM3MEHEHHE TIONAPHOCTH;

M3MEHEeHHe MOTOHHON SHePTHH IPH CBapKe BHe Anana3oHa = 10 %, ecmu nHOE
HE comtacoBaHo ¢ Permcrpowm;

M3MEHEHHE BPEMEHHBIX HHTEPBAJIOB MEX Ty ITPOXOIaMH BHE JOIMYCTHMEIX TIO
YTBEPKIICHHBIM TEXHOJOTHIECKAM HHCTPYKITHSIM;

CHIDKEHHE TeMIIepaTyphI IPEIBAPUTEIFHOTO TIOAOTPEBA (€CIIH TPUMEHSIETCS);

M000e COKpaIIeHNne BPEMEHHN OXJIaXICHHs CBAPHOTO COCTUHEHNS 110 CpaBHe-
HUIO C aTTECTAI[IOHHBIM HCITBITAHNEM (JIJIs1 MOHTa)KHOM CBapKH);
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Tr000e M3MEHEHHE PeKIMa TEPMOOOPAOOTKH ITOCTIE CBAPKH (ECITH IPUMEHSIETCS );

MoTnepevHbIe KoeOaHus dIeKTPOoIa Ha paccTOsTHUE Ooiee TpeX HOMHHAIBHBIX
JMaMEeTPOB, €CITH MOIIepedHbIe KoJieOaHHs He TPeTyCMOTPEHBI;

COKpAILEHUE KOJIMYECTBa CBAPILIHKOB.

Tabnuia 52.6.5
JlonmycTHMBbIE MOJI0KEHMSI IIPH CBapKe

TTonoxenue mpu cBapke TTonoxenus npu ceapke,
aTTEeCTAIMOHHON MPOOBI IUISL KOTOPBIX He TpeOyeTcst JOMOMHUTEIbHAs aTTeCTalHs
PA PA
PC PA, PC
PF/PG PA, PF/PG
PC + PF/PG Bce
H-L045 Bcee

JJ1s TOoABOIHOM CBAPKU «CYXHM CHOCOOOM», TOTIOJTHUTEIBHO:

nmr060e U3MEHEHNEe JaBJICHNS B CBAPOYHOM KaMepe;

m000e U3MEHEHHE COCTaBa ra3a BHYTPH KaMepHl;

YBEJIMYEHUE BIAKHOCTH B Kamepe Oonee yem Ha 10 % oT ypoBHS Ipu arTe-
CTaIlMOHHOM HCIIBITAHHU.

5.2.7 CBapka Tpy0ONpoOBOI0B U3 MJIAKHUPOBAHHOW CTAJIN.

5.2.7.1 O6mme TpeboBaHMS K CBapke TPyOONPOBOIOB C BHYTPEHHUM ILja-
KHPYIOIIHUM CJIOEM JIOJDKHBI COOTBETCTBOBAThH 2.8 yactu XIV «Csapka» I[Ipasumin
KJacCU(UKAIMHU U MOCTPOUKH MOPCKUX cynoB 1 2.9 gactu XIII «Capkax» [Ipasun
kiaccupuKkaium, HoctTpoiiku u obopymosanus I[IBY/MCII, ¢ yuerom TpeboBaHMiA
HaCTOSIIIIEH TJIaBbI.

5.2.7.2 IIpon3BoACTBEHHAS CBapKa YIaCTKOB C KOPPO3UOHHO-CTOMKUM TIIaKH-
POBaHHEM MOKET BBIIOIHATHCS MOCPEICTBOM OZHOTO M3 CBAPOYHBIX MPOIECCOB,
yKa3aHHBIX B 5.2.2, 32 HCKIIIOYEHHEM YTOBOI CBapKHU ITOPOILKOBOH ITPOBOIOKOH
0e3 3aImuTHOTO Ta3a ¥ BeicokouacToTHOU cBapku (CBY). I'e 310 BO3MOXKHO, CBap-
Ka JOJDKHA BBIONHATHCS IBYCTOPOHHHUM IIBOM. [Ipoxos mpu 3aBapke KOpHS IIBa
B OJHOCTOPOHHHMX (MOHT@)XHBIX) CBapHBIX IIBaX, KaK MPaBWJIO, JOJDKECH BBINOJI-
HATHCSI PYYHOI CBApKOM IUIABSIIUMCS MOKPBITHIM 3JIEKTPOAOM, TyTOBOIl CBapKOM
BOJIb()PAMOBBIM DJIEKTPOIOM B CpeJie 3alMUTHOIO ra3a Uil AyTrOBOW CBapKOu Ijia-
BAIIMMCS 3JIEKTPOIOM B CpeIe 3alIUTHOTO Ta3a.

5.2.7.3 OxoHyarenpHas pa3aenaka KPOMOK IO/ CBAPKY JOJDKHA BBITIOMHSTH-
Csl MEXaHHWYeCKOM 00paboTKoi. JlomyckaeTcst moAuuI(OBKa, P 3TOM ILIH(O-
BaJIbHBIC KPYTH HE NOJDKHBI PaHee MCIONb30BaThCs U YITICPOAUCTON MM HU3-
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KOJICTUPOBAHHOM cTanyd. [[ppMeHeHne OTHEBOH PE3KHU JOIKHO OBITH OTPaHUICHO
MJIa3MEHHON PE3KOM.

5.2.7.4 [1111 OYNCTKY IIBa W TUIAKAPOBKH TIepe]] HATOKECHUEM TIOCIIEAyIOMIe-
TO BaJIMKa KOPPO3HOHHO-CTOWKOTO METalIa JOJKHBI IPUMEHSTHCS TPOBOJIOIHBIE
IIETKU 13 HEPKaBEIOIIEH MPOBOIOKH.

5.2.7.5 Cmapounble MaTepuaibl Ui CBAPKU IUIAKUPYIOIIETO CIIOS JOJDKHBI
OBITH BEIOpAHBI C yYETOM 00ECIICUeHU KOPPO3HOHHON CTOHKOCTH CBapHOTO COe-
JWHEHMS. 3arperaeTcs CBapKa HU3KOJIETHPOBAaHHBIMH CBAPOTHBIMHU MaTE€pHaIaMH
10 KOPPO3HOHHO-CTOHKOMY Marepuairy. B cirydae HEBO3MOXKHOCTH TapaHTHPOBATh
JaHHOE TpeOOBaHNUE, BECH IIIOB CBAPUBACTCS KOPPO3HOHHO-CTONKUM MaTEPHATIOM.

5.3 KOHTPOJIb CBAPHbBIX COEMHEHUIA

5.3.1 O6mue TpedoBaHus.

TpeOoBaHus MO KOHTPOJIO CBAPHBIX COCAWHCHWH KOHCTPYKIIMHA ITOIBO-
JHBIX TPYyOOIIPOBOJOB JOJKHBI YCTaHABIMBATHECS B COOTBETCTBUH C YKa3aHUSIMH
pazz, 3 wactu XIII «Ceapkay IpaBun knaccupukaiiy, TOCTPOHKH 1 000pyIoBa-
aus [IBY/MCII, ¢ yaetoM TpeOOBaHMIA HACTOAIIECTO paszena.

5.3.2 O0beM KOHTPOJIA U OLIEHKA Ka4eCTBa CBAPHBIX COeINHEHMIA.

5.3.2.1 O6beM KOHTPOIIS BCEX BUIOB CBAPHBIX COSNMHEHHUN TIOABOIHBIX TPY-
0OTPOBOAOB YCTAHABIMBAETCS B Pa3Mepe:

BU3yaNbHBII KOHTpOIb — 100 %;

YIBTPa3ByKOBOI KOHTPOJIb U paauorpadudaecknii konTpons — 100 % cymmapHo.

ITpu 3TOM, 00BEM KOHTPOJIS Ka’KABIM METOJIOM MOXKET BapbHpoBarhest ot 0 1o
100 % B 3aBHCHUMOCTH OT crioco0a cBapKH (BHUIa THITHIHBIX AC(PEKTOB), a TAKKE
BO3MOKHOCTEH MIPUMEHEHUS (TEXHUYECKUX OTPaHWUYEHHI) M 3a/€HCTBOBAaHHOTO
o0opymoBaHuS;

MarHuTOIIOPOIIKOBEIH KOHTposb — 100 %, eciim WHOE HE COTIIACOBAHO C
Perucrpowm.

5.3.2.2 111 KONBLEBBIX CBAPHBIX IITBOB TPYOOIIPOBOIOB M3 CTAHN HE IPOYHEE
PCTS550(W), nmst KOTOPBIX HaKOILICHHBIE IehopMalni B pe3yibTaTe MOHTaXa
sKkcInTyaranuy npesocxonsaT 0,3 %, a Taxoke A TpyOOIIpOBOIOB M3 CTaJIN OO0JIb-
el MPOYHOCTH TPH aHAIOTHYHBIX Aedopmanusx 6onee 0,4 % cremyeTr mpoBo-
JUTh PACUETHI, MOATBEPXKIAIOINE BI3KOE Pa3pyIICHNE TAKUX CBAPHBIX COCIHMHE-
HUH ¢ gedexramu, qormyckaeMbiMu 3,323 n 5.3.2.4.

5.3.2.3 Kputepun omeHKH KadecTBa CBapHBIX COSAWHEHHUN IPH BU3YaJIEHOM
OCMOTpPE W MAarHUTOIIOPOIIKOBOM KOHTpOJIE TpencTaBieHbl B Tabm. 5.3.2.3-1.
Kputepnu xadectBa mnpu paguorpaduyaeckoM KoHTpoie — B Ta0m 5.3.2.3-2. Jlro-
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Oble HE YKa3aHHBIC B TAOMUIAX BUAIBI JEPEKTOB AOMYCKAIOTCS IO COTIIACOBAHHIO
¢ Peructpom.

5.3.2.4 Hopmsl nommycTUMBIX 1e(heKTOB TIPH YIETPAa3ByKOBOM KOHTPOJIE Pyd-
HBIM KOHTAKTHBIM 3XO-METO/IOM C MCIOJIb30BaHHEM Je(PEKTOCKONOB OOMIEro Ha-
3HAYEHUS MPUBOAATCS B 1201, 5.3.2.4.

5.3.2.5 Jlomyckaercss IpUMEHEHHE MEXaHM3UPOBAHHBIX, aBTOMATH3UPOBAH-
HBIX ¥ aBTOMaTHYECKHX yCTAHOBOK YJIBTPa3ByKOBOTO HIIM PEHTI€HOBCKOTO KOH-
Tpos, obecnednBaromux KOHTpoib 100 % JUIMHEI 1Ba, IPH 3TOM 1TO TPEOOBAHHIO
Peructpa 00beM COBMECTHOTO IPUMEHEHHUS PaANOTPa(PUIECKOTO U YIETPa3ByKO-
BOTO KOHTPOJISI MOXeT ObITh 6ornee 100 %.

Metoanky Hepa3pymIAlONIEro KOHTPONISA C YTOYHEHHEM KPHTEPHEB OICHKH
KauecTBa CBAPHBIX COCAWHEHWI C y4ETOM THIIA HCIOJIB3YEMOTO 00OpYIOBaHMS
JIOJDKHBI OBITH pa3paboTaHbl IS KasKAOTO BU/IA KOHTPOIIS B 0100peHs! Pernctpom.

Tabnuma 5.3.2.3-1
Kpurepun oneHKn Ka4ecTBa Npu BU3YaJbHOM 0CMOTpe
M MATHHTOMOPOLIKOBOM KOHTPOJIE CBAPHBIX COeTHHEHH I

XapakTepucTuka Kpurepuit

CBapHbI€ IIBbI JOJDKHBI HMETh POBHYIO ITOBEPXHOCTb U IIABHBII Iepe-
Buenrnuit npoduis X0l K OCHOBHOMY METAly, TIEPEKPhITHE KPOMOK PA3JENKH JOIDKCH
ObITH He Ooniee 3 MM (6 MM — ISt aBTOMAaTH4ECKOH CBapKu 1o (irocom)

Hapysxnoe ycunenue: 1o 0,27, Ho He Gonee 4 MM.

Veunenne
Buyrpennee ycunenue: 10 0,27, HO HE 6oiee 3 MM

BoruyTtocTh cHapy»H He JJOITyCKaeTcsl.
BornyTocth BoruyTocTs BHYyTpHU J0JKHA UMETh IUIABHBINA MEPeXo]] K OCHOBHOMY
METaJlLy, TOJIIMHA CBAPHOTO LIBA HUTE HE J0JDKHA OBITH MEHEE [,

[TpononbHbIii/cniupanbHbii wos: 10 0,17, Ho He Gonee 2 MM.

Cwmelenne KpOMOK .
P Konbuesoit cteik: 10 0,15, Ho He Gonee 3 MM

TpemuHb He nonyckatorcs

IMonpesst OtnenpHbIe:
I'my6una d JOMyCTHMAst JUTMHA
d>1,0 Mmm HE JI0IyCKaeTCs
1,0 MM >d > 0,5 mm 50 Mmm
0,5 MM >d > 0,2 MM 100 mm
d<0,2 Mm HE OrpaHHYeHa

CymmapHas JuiiHa noape3oB pasmepamu 1,0 mm > d > 0,2 MM Ha J110-
60M ydacTke cBapHOro mBa 1uHok 300 mm: <47, Ho He Gonee 100 Mmm

Iopucrocts nosepxHoctu | He nomyckaercs

30HBI 32XKUTAHUA TyTU He nomyckarorcs

3anagaHus Iy6Ouna: < 1,5 mm, ymna 1o 1/4 D (D, — muametp TpyOb)
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TaGnuua 5.3.2.3-2

Kpurtepun oueHkH kayecTBa NpH paanorpaguyeckoM KOHTPOJe CBAPHBIX COeIMHEHUI

XapaKkTepucTuKa Kputepunit
CymMapHasi JUIMHa Ha JI000M
OrtnenbHble nedeKTh y4YacTKe CBapHOIrO LIBa JUIU-
HOit 300 MM
Tlopucmocmu

OtesnbHbIC TOPHI

CkorieHue

Ienouxa mop

Juamerp 1o tc/ 4, Ho He Oonee 3 MM

IMoper 0 2 MM, AHAMETP CKOIUICHHUS
MakcUMyM 12 MM, B CKOIUIGHHH IUIO-
maap nop 1o 10 %

JHuameTp 10 2 MM, JUTHHA IETIOYKH JI0 ¢,

Maxkcumym 3 % npoBepsieMoit
IUIOIIA/TH
OIIHO CKOIUIEHHE

JIBe nenoyku

[Inakosoe xniouenue
OtnensHOE

OMHOYHBIE WITH
TapasuieNIbHbIE IETTOYKH

Juametp 10 3 Mm

Hupuna 1o 1,5 Mm

12 MM, MakcuMyM 4 1mT.,

C NPOMEKYTKAMH HE MeHee
50 MM

2t , Ho He Oonee 50 MM

Brarouenus
Bonbsdpam

Menp, npoBosoka

Juamerp 10 3 MM

Eciun BBIABJISICTCS, HE OITYCKACTCA

12 MM, MakcuMyM 4 1IT., € Ipo-
MeXyTKaMH He MeHee 50 MM

Henposap Hmmna jo ¢, HO He Gomee 25 wmm | [lo ¢, Ho He Gonee 25 MM
Mupuna go 1,5 Mm

Hecnnasnenue He nomyckaercs —
Tpewyunot He nonyckarorcs -
Boenymocmo wiea 6Hy- Cm

. 2360 5323:1 _
mpu mpyowvl
Iloopes enwympu mpy6er | Tmy6una no ¢,/ 10, Ho He Gonee 1 Mm Ho ¢, Ho He Gosee 25 MM
HManuwnee Ho ¢ /5, Ho He Gostee 3 MM Ha JTHHE Ho 2, no He Gonee 50 MM
nponnaeieHue 1o ¢, HO He Oonee 25 MM

Mpumeuvanus: l. [pynmna gedexros, pa3aeneHHbIX YIacTKaMH IIHPHHOR MEHee pa3Mepa
HAaUMECHBILETO U3 Je(EKTOB IPYMIIBI, JOJDKHA PACCMATPUBATBCS KaK OIHH AC(EKT.
2. OTIenbHBIMU CYUTAIOTCS E€(EKThI, KOTOPBIE pa3eieHbl 0ojIee 4eM S-KpaTHbIM pa3MepoM

caMoii KpyIHO# HECIUIONIHOCTH.

3. OO1ee KOJIMYECTBO HECIUIOMIHOCTEH Ha JII0OOM ydacTke cBapHOro IBa JUIMHOH 300 MM
(cymmapHbIii pasmep) — 10 3 7, Ho He Oosee 100 MM, UCKIIOYas MOPUCTOCTD; HA OOWIEH [MHE
cBapHoro msa — 110 12 %.

4. He nomyckaroTcsi CKOIUICHUs] HECIUIOMIHOCTEN B IONEPEYHOM CEYEHUH CBApHOTIO IIBa, KO-
TOpbIE MOT'YT IPHBECTH K CBHILAM MM yMEHBIIAOT 3()(eKTHBHYIO TOJIIMHY CBapHOTO IiBa boiee,
yeM Ha t /3.

5. Ha nepeceyenun mBOB HUKaKKUE NE(PEKThI HE JIOMYCKAIOTC.
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Tabnuuna 5324
Kpurtepuu oneHKH Ka4yecTBa NPH YIbTPa3ByKOBOM KOHTPOJIE CBAPHBIX COeTUHEHU I

MaxkcumainbHas I0IyCcTUMAast aMILTHTY/Ia MaxkcumasbHas yCIOBHas IPOTSHKEHHOCTD
9X0-CHTHana OT Je)eKTa JIOMYCTUMBIX HECILIOMIHOCTEH L, MM
OrnopHslii ypoBes,, mioc 4 1b L<t/2,Ho He Gonee 10 mm
OnopHblii ypoBeHs MUHYC 2 1b L >t /2, no ne 6onee ¢, unu 25 Mm
OnopHblii ypoBeHb MUHYC 6 1b L>t, no ne 6onee 25 Mm

B IpuUIIOBEepXHOCTHBIX 30HAX, MCKIIOYAs LICH-
TPAJIBHYIO YacTh CBAPHOTO COCAWHEHUSI TOJIIIH-
HOM ¢ /3Z, cyMMapHast mHa 1ed)eKTOB Ha JIio-
60M ydacTke cBapHOro ImBa 1uuHOH 300 MM 10
¢, Ho He Oonee 50 MM

OnopHblii ypoBeHs MUHYC 6 1B B uenTpanbHOM 9acTH CBapHOTO COEAMHEHHS
TOJNUMHOM ¢ /3 cymMMapHast 1yiuHa 1e(eKToB Ha
m000M y4acTKe cBapHOTO 1iBa UIMHOH 300 MM
10 2 t, HO HE oonee 50 MM

IMomnepeunsie neeKTs 000§ MPoTsHKeHHOCTH (1edexTs! Tuna «T») He ToImycKarTCs S

' OnopHbIii (3TTOHHBI) YyPOBEHD 1yBCTBUTEIBHOCTH OIPEACISIETCS 0 OOKOBOMY CBEPIICHUIO
&3 MM B dTaJOHHOM 00pasie. JlomyckaroTes: HHble CrOCO0BI 3aJaHKs OLIOPHOrO YPOBHS, obecrie-
YUBAOIIHE Ty JKE YyBCTBHTEIBHOCTh KOHTpOIIS. TpeGoBaHus k 00pasiam Juisi HACTPOHKH 4yBCTBH-
TEIBHOCTH JTOJKHBI OBITH OTOBOPEHBI B IPOLIELYPE KOHTPOJIS.

*TIpu ToNIMHE OCHOBHOIO MeTaJUIa MeHee 12 MM LIeHTpaJIbHast [0 TONIIHHE YacTh CBAPHOTO
COCAMHEHHS HE PACCMAaTPHBACTCA.

3 lebekt cuuTaeTcs MONEPEYHbIM, eCIH aMIUIUTY/[a 9XO-CHIHAJIA OT HEero MPU 03BYYHBAHHU
B HAIPaBJICHUH MPOJIOJIBLHON OCH 1IBa HE MeHee 4eM Ha 6 1b Gosiblie, YeM pH 03By4HBAHHU O]
yrioM 90 + 15 © K npojonbHO#t ocH mBa.

IIpumeganus: l. Eciu KOHTPOIb MOXET OBITH BBINOJHEH TOJIBKO C OJHON CTOPOHEI CBap-
HOTO IIBa, MAKCHMAJIbHbIE JIOITyCTUMBIC aMIUIMTY/BI CHTHAJIOB OT AedekTa (JIeBbIil cronbern B Ta-
OnuIe) JOMKHBI OBITH yMeHbIIeHE! Ha 6 1b ( B 1Ba pasa).

2. Y4aCcTKH CBAapHBIX IIBOB, paciIH(poBKa 1e(heKTOB B KOTOPHIX BBI3BIBACT COMHEHUE, JIOJDK-
HBI OBITH TIOABEPTHYTHI pagrorpaduieckoMy KOHTPOIIIO U OIEHEHHI 110 KPUTePHSIM IS paguorpa-
(hryecKoro KOHTPOJIS.

3. CyMMapHas IPOTSKEHHOCTh HECIUIOMIHOCTEN ¢ aMILIMTYJOH OTPaK€HHOrO CUI'HAJa, PaB-
HOI1 9TAJIOHHOMY YPOBHIO MHHYC 6 1B U BEIIIe, Ha JITOOOM y4acTKe CBapHOTo mBa MHHOH 300 MM
HE JIOJDKHA NPEBBIILATH 3 £, HO HE 6osiee 100 MM, a Ha Beei amuHe cBapHOTO miBa — 12 %.

4. Ha nepeceyeHny mBOB 1e(eKTHl HE TOMYCKAIOTCS.

5.4 METO/IbI UCTIBITAHU
MeTonpl HCIBITaHUI CBAPHBIX COCAMHEHHH aHAJIOTMYHBI MCHBITAHHUAM, KO-

TOpBIC ONMHUCAHBI JUIsi OCHOBHOIO MeTailla B payi 4, KpoMe 0cOoOeHHOCTEH, pac-
CMOTpPEHHBIX HIKE.
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5.4.1 Onpenesienne CTOMKOCTH K CYJb(HIHOMY pacTpecKMBAHHMIO IO
HANPS2KEHH eM.

VcnibiTaHusIM NOAABEPTatoT IO TPU CBAPHBIX 00pasiia OT MPOJIOIBHOTO I1IBa Of1-
HOH u3 TpyO OT maptun. McnplTaHus NpOBOIATCS MIPU YETHIPEXTOYEYHOM H3rHbe
MTOJTHOTONIIMHHOTO 00pasiia co CBapHBIM IIIBOM U HECHSTHIM YCHJICHUEM, BBIIEP-
YKHBAEMOTO B HCIIBITaTEIbHOM PAacTBOpe B TedeHHe 720 4acoB NpU HAMPSKEHUH,
cocTaBisromEeM 85 % MHHUMAJIBHOTO HOPMHUPOBAHHOTO Ipefena TeKyYeCTH JUIs
OCHOBHOTO MeTaJuia TpyObl. McIbITaTeNbHbIA pacTBOP M OLIEHKA PE3YJIBTaTOB HC-
MBITAHUM — TaKKe ke, KaK JUI1 OCHOBHOTO METaJla.

5.4.2 OnpenenieHne CTOHKOCTH K BOAOPOA0-HHAYIUPOBAHHOMY (CTYIICH-
4aToMy) PacTPeCKUBAHUIO.

VcnbiTanus mpoBOIsTCS TakKe Kak JJsl OCHOBHOTO MeTajuia, oOpasubl nU3-
TOTaBJIMBAIOTCS TIONEPEK IIBa O€3 CHATUS yCWIICHMS, IIOB JOJDKEH HaXOAUTHCS
rocepeanHe JUTMHBI 00pasia.

5.4.3 Onpenenenue cnocoOHOCTH K BOCIPUSITHIO IJIACTHYECKUX Jedop-
MauMi NPH UCTIBITAHUSX HA U3TH0.

HcnbiTanus Ha M3ru NpoBOSATCS TaKXKe Kak JUIsi OCHOBHOTO MeTajlia.

VYcunenue cBapHOro 1IBa clAeLyeT CHUMATh 3alOIIMLIO C OCHOBHBIM MeETal-
nom. [Ipu cHATHM ycnieHHs MexaHndeckas oOpaboTKa JOJDKHA IMPOBOJUTHECS B
HarpasJeHUH BIOJb 00pasia.

5.4.4 Onpenenenue CTOD.

OOmuit MopsiIOK MPAaBKH 3arOTOBOK, UCIIBITAaHUH U pa3Mep 00pa3IoB U3 cBap-
HBIX COGAMHEHUH Te )K€, YTO M IJIsl OCHOBHOTO MeTajuta. Hike yka3aHbl ocoOeH-
HOCTH UCIIBITAHUS CBAPHBIX COCAUHEHUIL.

5.4.4.1 Ins onpenenennst CTOD ucnons3yrotcst 00pasiibl ¢ HaIpe30M U Ipeji-
BapUTEIHHO BBIPAIIEHHOM U3 HETO yCTaJIOCTHOM TpeInHOMi. Bripe3ka 00pa3ios u
HaHECEHME Hajpes3a o MeTanty mBa u 3TB npousBonuTcs Ha MaTepuane mocie
OKOHYaHHS TEPMOOOPaOOTKH, MPH 3TOM PACHOJIIOKEHHE HaJpe3a — MO TOJIIIHUHE,
HaMpaBJICHUE PaclpOCTPaHEHUs TPEIIKHBI — BIOJIb CBAPHOTIO I1IBA, €CJIU HHOE HE
yKa3aHO B HOPMAaTUBHOW JOKyMEHTAllUU Ha METAJIONPOAYKIIHIO.

[Tpn arrecranyuu cBapOYHBIX MpOLERYp B CiIydae TpeOOBaHMS NPOBEICHUS
ucnsitanuii Ha CTOD Hazpes pacnonaraercs B COOTBETCTBUH C IPOrpaMMoil ar-
TeCTalluU, yTBEP>KACHHON Peructpom, kak mpaBuio, NocepeuHe CBApHOTO IIBa
T10 JINHWUH, IPOBEAECHHOM TaKKM 00pa3oM, YTOOBI ColepKaHie MeTallIa I1IBa U 0C-
HOBHOTO MeTaJuIa 1o 00e CTOPOHBI OT TMHUH cocTasisuio 50 % £ 10 %.

5.4.4.2 Tlpu arTecranuu Marepuasa o CBapuBaeMOCTH JOJDKHBI OBITh UCCIIe-
JIOBaHBbI CIIEAYIOIINE CTPYKTYpHbIe cocTapistomue 3TB, koTopsle UMEIOT npen-
MIOJIOKUTENEHO HAaWXYIIIYyI0 TPEIIMHOCTOMKOCTh: 007acTh ¢ KPyNHO3EPHUCTON
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CTPYKTYpPOH BOIM3M I'PaHUIIBI CIUTABICHHS U 00JAaCTh C HETIOIHBIM CTPYKTYPHBIM
MIPEBPAIICHIEM WM OTCYTCTBHEM TaKOBOTO y TpaHuilsl 3TB ¢ ocCHOBHBIM MeTa-
oM. Cxema paitoHOB 3TB MHOTOIpOXOIHOTO CBapHOTO IIBA CO CTPYKTYPHBIMHU
30HaMH, IS KOTOPHIX HeoOxommMmo ompexaenenne mapamerpa CTOD, mokazana

wa puc, 54,42,
A
-
zpaHuua
]

a) TIOBTOPHO Harperbie MexKpuTHiecku (1) u cyOkpu- 6) rpanuia Mexay paiionamu 3TB, HarpeTbIMu Mexk-
THyecku (2) paiionst 3TB ¢ KpynHBIM 3epHOM KPUTHYECKH U CyOKPUTHYECKH

Ipumeuanue. AB — nunus Hadpesa.

Puc. 5.4.4.2
Paitonbt 3TB MHOTOIIPOXOIHOTO CBAPHOTO IIBA. BEIENCHBI HCCIeyeMbIe 30HBI

5.4.4.3 B cirygae TpebGoBaHHS MPOBOAUTH UCIBITAHUE MPOJOIBHOTO CBAp-
HOTO COCIHWHEHHS TPyOBI C peanbHOW reoMeTpuel, rjae HeT MPsIMOM KPOMKH,
cleqyeT pa3MeuaTh HaJpe3 TaKuM 00pa3oM, 4TOOBI OH Iepecekan Kak MOXHO
OONBIIMI MPOIEHT KPYIMHO3EPHUCTON COCTABISIONICH Yy JUHUHM CIUIABICHUS
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KOHmMYyp 3a20mo6Ku nocie npasKu

Koumyp obpasya
wos  3TB 4

T - o
- il = —

|| 6apuanmol pasmemxu naopesa

Puc. 5.4.43
Pa3meTka 06pa3ioB U3 TpyOs!

(mns vccnenoBaHus OOJIACTH C KPYHMHO3EPHUCTOM CTPYKTYpOI BOJIM3U TpaHU-
LBl CIUTaBleHUs) WK «aanbHei» 3TB (ans uccienoBaHusi 00IacTH ¢ HEMOJ-
HBIM CTPYKTYPHBIM IpeBpalieHueM y rpanunsl 3TB ¢ 0CHOBHBIM MeTalioM) B
COOTBETCTBUU C PU 443.

5.4.4.4 OtHOBPEMEHHO € M3TOTOBIICHHEM CBapHBIX 00pPa3IOB OT KOHIIOB IIIBa
Ka)KJJOH CBapHOM MpOOBI clienyeT BbIpe3aTh nomnepednbie Makpouniudel. Lenbio
nux MeTaJ'IJ'IOFpa(bI/I‘ICCKOFO HCCIICA0BAHUA ABJIACTCA KOHTPOJIb NPUCYTCTBUA HC-
CJIelyeMbIX 30H METaJlIa B JOCTATOYHOM KOJMYECTBE BHYTPH IICHTPAIBLHON 30HBI
00pas1oB, cocTaBisiomiel 75 % UX TOIIUHBL.

5.4.4.5 Tlpu pa3MeTke MOJTOXKEHHsI HAIpe3a B CBAPHOM 0Opasiie TOPIEBBIC
MTOBEPXHOCTH 00Pa3LoB (TepIeHANKYIPHBIC HAPABICHUIO CBAPKH) IPOTPABIIH-
BAIOTCSI, U JIMHHSI HaJpe3a pa3MedyaeTcsl TaKUM 00pa3oM, 4TOObI 00eCeunTh Hau-
JIydIilee MoMajaHue B HCCIIETyeMYIO 30HY.

Pexomenayercs coOmonaTh yroia MEXIy JIMHAEH Haape3a U OOKOBBIMHU IIO-
BEPXHOCTSAMH 00pasiia B auana3one 90 + 5°; oTKJIOHEHHE OT JaHHOTO JHara3oHa
JIOJKHO OBITh YKa3aHO B TIPOTOKOJIE.

5.4.4.6 Tak xak cBapHbBIE 0OPA3IILI UCIIBITHIBAIOTCS B COCTOSIHUHU TIOCIIE CBap-
KM U UMEIOT BBICOKHH YPOBEHb OCTATOYHBIX CBAPOYHBIX Hal'[pﬂ)KeHHﬁ, Tpe6OBa-
HUS [0 JOMYCTHMBIM OTKJIOHCHHSM OT IMPSIMOJMHCHHOCTH (PpOHTA yCTaIoCT-
HOM TPECUIMHBI MOTYT 00eCIIeunBaThbCA 32 CUET IIPUMEHCHUA TICPECa €€ BhIpalin-
BaHUEM MPOIEeAyphl OOKOBOTO 00XkaTHs 00pasia Ha yJacTKe HETTO-CEUEHUs! OT
88 %, BKiIOUas BEpIIMHY Hajpe3a, C CYMMapHOH IiacTudeckon nedopmanueit
He 6onee 1 %. [Ipu oOkaTuu HOMYyCTUMO HEOMHOKPATHOE MPHUIIOKEHUE HaATpy3-
ku. V3amepenue riryOHHbBI 00XKaTHst 7S OTIPEACIICHUsI TUNIACTHYECKO Aedopmarin
JIOJKHO TIPOBOJUTHCS C TOUHOCTHIO He MeHee £ 0,0025 M.
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5.4.4.7 TlpoBepka 3¢ pexkruBHOCTH 00PaOOTKU MPOBOTUTCS IO PE3yIBTaTaM
3aMepoB (PPOHTA yCTAIOCTHON TPEUIMHBI B H3JIOME.

B Tex ciyuasx, KOrJa HUCIBITBIBAETCS. MaTepuall 30H BBICOKOH CTPYKTYpHOH
HEOIHOPOJHOCTH, JUIsl KOTOPEIX HEIIOCPEICTBEHHOE ONPE/ICICHHE G, HEBO3MOMK-
HO, TIpeyCMaTpUBAETCsI KOCBEHHAs] METOAMKA OIIPEACIICHHS IIPEeia TeKyIeCTH.
ITo pesynbraram n3mepenuii Teepaoctu no Buxkepcy HV B 3TB u ocHOBHOM Me-
TajlIe ONPE/ICIIACTCs BEeMIMHA NPE/Iesia TeKY4eCTH O, TIPH KOMHATHOM TemIiepa-
Type; i 3TB npeanaraeTcst COOTHOLIEHUE

o, =3,28HV - 221. (5.4.4.7)

5.4.4.8 Tlocne npoBeAeHMs UCIIBITAHUI JOJKEH OCYLIECTBISATHCA METAJIIO-
rpaduyecKkuil aHANHU3 A MPOBEPKH HAIHYUS HUCCICAYEMOU MHKPOCTPYKTYPEI
BHYTPH 3aUETHOH 30HBI — LEHTPaIbHON YacTH (PpOHTA TPEIIMHBI B Tpereiax
75 % TommuHBl 00pa3ma. M 3TOrO MPOW3BOAWUTCS pa3pe3ka pa3pymICHHOTO
oOpa3na Ha nUTUdBl B COOTBETCTBHU C PUC, S5.4.4.8, BKIIFOYArOIIAs CICAYIOIIHE
OTIepallHH:

BBIPE3KY U3JIOMOB C 00€UX TOJIOBUH 00pasiia — CO CTOPOHBI METaJlIa IIBa B CO
CTOPOHBI OCHOBHOTO METAIIa;

pa3pe3Ky H3JIOMOB ITOTEPEK IUIOCKOCTH HM3JIOMa BIOJb JIMHUH YCTaJIOCTHOM
TpemuHbl. HIKHAS 9acTh H3II0Ma TOJDKHA COIEPKATh YCTATOCTHYIO TPEIIUHY Ha
2/3 TOJIHHEL,

W3rOTOBIICHHUE NUTH(OB U BIsBIeHUE 3TB, dororpaduposanme.

ITo pe3ympraTam MeTauIOTpaduu CISAyeT YCTAHOBUTH MOJOKEHHUE U JITHHY
TpeOyeMOoit MUKPOCTPYKTYPHI BHYTPH 3a9€THOH 30HEI. J{0J1s riccieyeMoit MUKpO-
CTPYKTYPBI, HEOOXOMUMast TS IPU3HAHUS UCIIBITAHUS KOPPEKTHBIM, IPUHUMACT-
cs1 He MeHee 15 %, ecnu uHOe He yka3aHo Perucrpom.

Ha puc, 5.4.4.8 npencrapieHa cxema OnpeneneHus 10, %, uccienyeMoit
CTPYKTYPHI 110 (PPOHTY TPEIIMHBI HA TIPUMEPE aHaJ3a IMPUCYTCTBHS KPYITHO3Ep-
HUCTOU CTPYKTYPHI BOJU3U TPAHUIIBI CTIABICHHS.

5.5 CBAPOUHBIE MATEPHUAJIbI

5.5.1 O6mue TpedGoBaHus.

5.5.1.1 ins cBapkd MOABOAHEIX TPYOOIPOBOIOB IOMYCKAETCS MPUMEHECHUE
CBapOYHBIX MAaTepHAJIOB M MX COYETAHUH, KaK IPaBHIIO0, OJ0O0pEHHBIX Perrcrpom.
OOmye NoNOKeHMSI 1O JOMYCKY CBapOYHBIX MaTE€pHAIOB YCTAHABIMBAIOTCS
cormacHo paza. 4 yactu XIV «Csapka» IIpaBuin kiaccudukamiy u HOCTPOUKH
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€ yKazanuem mMemooa noocuema npoyeHma
kpynnozeprucmoti 3TB, nepecexaemoii hpormom
YCMAnoCmHOU mpewjutbl

Cxema paspesku 06pasyos

Puc. 5.4.4.8
IMopsaok MeTaaIorpapuuecKoro NCCISA0BAHUS MOCIE HCIIBITAHHUS

MOPCKHUX CYIOB, a Takxe TpeboBannsaM 4.2 yactu XIII «Csapkay IIpaBun kraccu-
¢bukanuu, noctpoiiku u odopynosanus IIBY/MCII ¢ yueTom TpeboBaHuit HacTO-
SILEH YaCTH.

5.5.1.2 Kareropuu CBapOYHBIX MaTepHaioB OJKHBI COOTBETCTBOBAThH IPH-
HATBIM B yacTu X1V «Csapkay I[IpaBmi knaccuduKanui U TOCTPOUKH MOPCKUX
cynoB. Jlomyckaercsi mpuMeHEHHE HHBIX MaTepHUajoB, €CIH JTO0Ka3aHO, YTO CBOH-
CTBa CBapHBIX COCAMHEHHH, BBITOIHEHHBIX C MX IOMOIIBIO, YIOBIETBOPSIOT Tpe-
OOBaHUSAM HACTOSIIETO pa3zeia.
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5.5.2 lonojaHuTeIbHBIC TPEOOBAHMS.

TpeboBaHMs K CTaHIAPTHBIM W CIEIHATBHBIM XapaKTEPHCTHKAM CBapHBIX
coeMHEeHNH mpuBOIATCS B Talu. 5.5.2. McnblTaHust Ha ynapHbI M3THO Tpo-
BOJATCS TIPU TEMIIepaType, paBHOU Tp — 10 °C msa Tpy6 TonmuHOK 10 20 MM
BKJIFOUUTENBHO U IIPU Tp —20 °C s Tpy6 ¢ 6onpuieit TonmuHONH. OOpa3ipl BhI-
pe3aroTcs OT MOBEPXHOCTH CO CTOPOHBI NMOCJIEIHETO MPOX0Ja MpH CBapKe, eCIu
He oroBapuBaeTcs uHoe (cM. 3.1.2.3). Mcnbrranus nva CTOD npoBoxsitest npu
Temneparype T .

5.6 JOIIYCK CBAPILIUKOB

5.6.1 TpeGoBaHus K JOMYCKY CBAapIIUKOB AOJDKHBI COOTBETCTBOBATH DAL S
yacti XIV «Csapka» [IpaBui kiaccudukanyuy 1 MOCTPOMKH MOPCKHX CYIIOB B
yacTH cBapku TpyO. [Ipu aTTecTanuu cBapka NpOBOJUTCS HA HATYpPHBIX 00pa3uax
TpyOHOI MpORYKINH, TapaMeTphl Mpoliecca CBAPKH 00pa3LoB OJKHEI OBITH CO-
racoBaHsl ¢ Pernctpom. Mertat TpyO 1 cBapOYHbIE MaT€pHaIbl AJIsl aTTECTALUH
JIOJDKHBI OBITH 0100peHs! Perncrpom.

5.7 O1OBPEHUE TEXHOJOTHYECKHUX ITPOLHECCOB CBAPKH

5.7.1 Ilepen npoBeAeHHEM MPENBAPUTENHLHON aTTECTAMM TEXHOJIOTHYECKO-
TO Mporiecca CBapKHU NPOU3BOJUTEI0 HEOOXOIMMO MTPEACTaBUTh TOKYMEHTALHUIO,
coziepxKallyto oOmyr0o HHGOPMAIMIO O TEXHOJIOTHYECKOM IIpoliecce, JaHHbIE O
MPAaKTUYECKOM OIBITE €r0 MPUMEHEHUS, a TAKXKE O KadeCTBE CBAPHOIO COEAMHE-
HU (B cooTBEeTCTBHU ¢ TpeboBanusaM §.1.3 yactu X1V «Csapka» [IpaBun kinaccu-
(uKanuy U MOCTPOHKK MOPCKUX CYIOB).

5.7.2 Tlpouenypa ogoOpeHHs TEXHOJIOTHYCCKUX MPOIIECCOB CBAPKHU JIOJKHA
coorBeTcTBOBaTh paza, 6 yactu XIV «Csapka» IlpaBun knaccupukanuu u 1mo-
CTPOWKH MOPCKHX CYJIOB B YaCTH CBapKH TPYO C y4eTOM TpeOOBaHUI HACTOSIIETO
paszgena.

5.7.3 CapHble coenMHEHMsI, IPECTaBICHHBIE HA 0J00pEHNUE, TOIDKHBI ITPOH-
Tn 100 % BU3yanbHbIN U U3MEPUTENBHBINA KOHTPOJb, YIBTPa3ByKOBOM UM PagHo-
rpaduyecKuii KOHTPOJIb M KOHTPOJb Ha OTCYTCTBHE MOBEPXHOCTHBIX TpPEIIWH.
O0beM MexaHHMYECKHX HCTBITAHUH JOJDKEH cooTBeTcTBOBaTh 3. 1.2. Ocoboe BHU-
MaHHue cieyeT o0paTUTh Ha JOIYCTUMOCTH IPaBKH 00pa3LoB, ONPEAETICHHYIO B
3.1.2.2.1 n pazn. 2 npunoxenus 4.
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6 BAJINTACTUPOBKA IIOJABOJHBIX TPYBOIIPOBOJOB
6.1 OBLIUE MMOJIOKEHUSA

6.1.1 bamracTupoBKY MOJBOIHOTO TPYOOIPOBOJA HEOOXOIUMO OCYIIECT-
BIISITH VIS KOMIICHCALMHU IOJIOKHUTEIbHON IIaBYy4eCTH, 00eCIeUeHHs yCTOM-
YUBOCTH Ha JOHHOM I'PYHTE IIyTE€M CO3/aHUs IPOTHBOAECHCTBUS TOPU30HTAIb-
HBIM M BEPTHKAJIBHBIM YCHJIMSM, CO3/1aBa€MbIM TCUCHHUSIMH W BOJHEHHEM, a
TAKOKe JUISI 3aIIUTHI OT YAaPHBIX BO3IEHCTBUI ITPHU TPAHCIIOPTHPOBKE, MOHTAXKE
1 DKCIUTyaTaIiH.

6.1.2 bannactipoBKa OIBOAHBIX TPYOOIIPOBOIOB MOXKET OCYLIECTBIISITHCS C
ITOMOIIIBIO CIUIONTHBIX MOHOJIUTHBIX JKE€JIE300€TOHHBIX U ac(aibTOOCTOHHBIX T10-
KPBITHH, HAHOCHMBIX TIOBEpX M30JIIMH, & TAK)XKE ITyTeM YCTAHOBKH OJAMHOYHBIX
YyTI'yHHBIX, )K€JI€300€TOHHBIX 1 OETOHHBIX TPY30B.

6.1.3 YTspxemnsroniue MOKPBITHS Ui 0aIaCTUPOBKH TPYyOOIIPOBOIOB M 3a-
IIUTHl OT MEXaHWYECKHUX TOBPEKACHUH JOJDKHBI OBITH 000peHsl Peructpom n
YAOBIETBOPSTH CIEIYIOIINM TPEOOBAHUSIM:

HUMETh JIOCTATOYHYIO IUIOTHOCTD U TOJIIUHY Ul 0O0ecredeHus] He0OX0aNMOM
OTpHULIATETLHON TUIaByYECTH TPYOOIIPOBOAA;

HUMETh JOCTaTOYHYI0 MEXaHHYECKYIO TPOYHOCTD, YTOOBI IPOTUBOCTOSTH I10-
BPEXICHHUSM IIPHU TPAHCIOPTUPOBKE TPYO, MOHTAXKE U SKCILTyaTaIlH;

UMETh HEOOXOANMYIO JIOJITOBEYHOCTh, XUMHYIECKYIO M MEXaHHUYECKYIO CTOM-
KOCTb IT0 OTHOIIIEHHIO K MOPCKOH BOIE.

6.1.4 B xauecTBe OJMHOYHBIX 0AJUIACTHBIX TPY30B MOTYT PUMEHATHCS pa3b-
€MHBIE IapHUPHBIE WM Pa3bEMHbIE CEIUIOBUIHbIE TPY3bl, N3TOTOBJICHHBIE U3 Uy-
T'YHa ¥ eJe300eToHa, a TaKkKe Ipyrue KOHCTPYKIUH, 0f1o0peHHbIe PerrctpoM.

6.1.5 Macca TpybompoBoza, BKITIOYaromas Maccy TpyO, H30JAIiH, 6aiacT-
HOTO IOKPBITHS, €CIM UMEEeTCs, OalIacTHBIX TPY30B M T. II., JOJDKHA obecre-
YMBaTh CWJIy B€Ca, JIOCTATOYHYIO JJISI CO3/aHUs OTPHLATEIHHOHN IIaBydYECTH.
Bennunna 3TO# CHIIBI paBHA pa3HOCTH Beca TPyOONPOBOIa CO BCEMH KOMILIEK-
TYIOUIMMH H3JEIUAMHI U HOKPBITHSIMUA B BO3yXe M Beca BBHITECHEHHOH Tpy0o-
IIPOBOZIOM BOJIBI.

6.1.6 Pacuer GayutacTHPOBKH ITOABOJHOTO TPYOONPOBOIA JOKEH BECTHCH
Kak JuIs TIOPOKHETO HE3aBUCHMO OT Ha3Ha4deHUs (BHJa TPaHCHOPTHUPYEMOH cpe-
JIbl) ¥ BHEITHUX YCJIOBUI B paifoHe Tpacckl. Macca TpaHCIOPTHPYEMOM Cpeibl BO
BHUMaHHE HE IPUHAMAETCSL.

6.1.7 Pacuer TpeOyemMOro KoIMUYECTBa OayutacTa W/WIH PACCTOSHUAS MEKIY
OAMHOYHBIMH OaJIACTHBIMH T'Py3aMH Ul HE3anTyOJCeHHBIX (HE3achINaHHBIX) B
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JOHHBII I'PYHT TPYOOIIPOBOIOB JNOJDKEH OBITH NMPOM3BEICH, HCXOIS U3 YCIOBHH
CO3/IaHMS OTPHLATEIBHOMN IUIaByYeCTH Ul TPyOOIPOBOAA, IPOTHBOCIBHIOBOIO
COIPOTHBIICHHUSI BOTHEHHIO U TEYCHHMIO, a TAK)KE C YYETOM B3BCIIHMBAIOLIUX YCH-
JIMH, KOTOPBIC BOHUKAIOT B YIPYTOMCKPHBIICHHBIX ydacTKax Tpybonposona. Tpe-
Oyempii Bec Gannacta B Boxe O,, KH/M, onpenensercs mo gpopmyre

F
02—k, +(F +q+tq)k-0Q, (6.1.7)
S

rae F,— cyMMapHas FOPH3OHT/IbHAS COCTABIISIONIAN CHIIOBOTO BO3CHCTBHSA BOJIH M TCYCHNS, ONpe-
JemseMas B COOTBETCTBUH ¢ 2.3 1 2.6, kKH/M;
F — cymmapHas BepTHKaIbHAs COCTABIISIONIAS CUIOBOTO BO3JIEHCTBHUS BOJIH U TEYEHHS, OIIPEIe-
JsieMasi B COOTBETCTBHY C 2.3 ¥ 2.8, KH/M;

Jy — KOOhQUIHMCHT TpeHns WK tg ¢, TS ¢ — HAMMCHBLINIT yTol BHYTPEHHETO TPCHHS TPYHTOB
10 Tpacce TpyOOonpoBo/Ia Ha yuacTKax, IJ1e JOCTUTaeTcsi HanOoblee CHIIOBOE BO3JIEHCTBHE
OT BOJIH H/WJIN TEUYEHUIA;

k, — ko3 puument 3anaca ycTod4MBOCTH TPyOONPOBONA HA BCIUIBITHE, IPUHUMAETCS PABHBIM
1,15 mns kiaccoB Tpydomposonos L, L1 u G, G1; 1,2 — s kinaccoB L2 u G2; 1,25 — nus
kaaccos L3 u G3;

k, — ko3 duument 3anaca ycToHaMBOCTH TpyOONPOBOJA Ha CIBMT, IPUHUMAETCS paBHBIM 1,1
1ist kiaccoB TpybonposonoB L, L1 u G, G1; 1,2 — s xiaccos L2 u G2; 1,3 — st knaccoB
L3 uG3;

g, — B3BELIMBAIOILEE YCUIIHE, BOSHHUKAIOIEE TIPU yNPyrom u3rube TpyObOnpoBoja B BEPTHKAIb-
HOM TuIockocTH, KH/M;

q, — B3BELIMBAIOLIEE YCHIINE, BO3HUKAIONIEE TIPM HAIIMYUH TIPOJIONBHOM PACTATHBAIOIICH CHIIBI B
YIPYTOUCKPUBIEHHOM TpyOomnpoBoze, KH/m;

0, — BEC CAMHMLBI JUTHHB TPYOONPOBOAA B BOJE C yUETOM BECa aHTHKOPPO3HOHHOI 3aIUTHI 1
n3omsnuy (6e3 yuera Beca TpaHCIIOPTHPYEMOH cpensl), KH/M.

BenuunHbl B3BEUIUBAIOLINX YCHIINIA ¢, ¥ ¢ ONPENENIIOTCS 10 COrAacOBaHHOM
¢ Peructpom Mmeropuke, UCXOAs M3 MapaMeTpoOB MPOGMIST TPACCHI MOABOAHOTO
TpyOOIpoBOa (AJIMHBI M CTPEIIKK YIPYTHX NPOrHOOB TPYOOIIPOBOAA).

6.1.8 Ilpu Hamnumm Ha Tpacce TPyOONpPOBOAA MOHHBIX I'PYHTOB CO Clia-
OBIMH NPOYHOCTHBIMU CBOMCTBAMHU WJIM T'PYHTOB, CKJIOHHBIX K Pa3KHKECHHIO,
JIOJDKHA OBITh MOATBEPXK/ICHA YCTOWYMBOCTh TPYyOONpPOBOAa K BCIUIBITHIO WM
HOIPY>KEHUIO.

YCTOHYHBOCTS K BCIUIBITHIO 3arIyOJCHHOTO B JAOHHBIH T'PYHT TPyOOMpPOBO-
Jla JIOJDKHA 00ecreyrBaThesl ONPEAEICHHON TONIINHON NEepeKPBIBAIOLIETO CIIOS
IPyHTa C y4€TOM €0 OCTaTOYHOM CIABUIOBOM IIPOYHOCTH.
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6.2 CINIOIIHBIE BAJIJTACTHBIE ITIOKPBITHUS

6.2.1 O61mme TpedoBaHus.

6.2.1.1 ITpoexTupoBaHue, pacyeT OCHOBHBIX MapaMeTPOB U TEXHOJOTHUS Ha-
HECEHHUs CIUIOIIHOTO OalIaCTHOTO JKeJIe300€TOHHOTO TOKPBITUS JIOJDKHBI OC-
HOBBIBaThCSl Ha OTEYECTBEHHBIX TOCYJApCTBEHHBIX M OTPACIEBBIX CTaHIapTax,
MEXAYHAPOIHBIX CTaH/IAPTax, OTHOCSIIMXCS K JKeJIe300€TOHHBIM KOHCTPYKIIUSIM,
Harpumep, [SO 21809-5, EN 1992-1 Eurocode 2, EN 10080.

6.2.1.2 VcxoqHpIMU TTapaMeTpaMu JUIsl CIUIOLIHOTO OaIacTHOTO TOKPBITUS
CITy’KarT:

00BEMHBI BEC/BEC B BOJIE;

TOJIIIMHA MTOKPBITHS;

TUIOTHOCT;

TIpe/ieN IPOYHOCTH Ha CKaTHE;

BOJIONIOTJIOIEHHE;

COIIPOTHUBIICHHE YIapy;

COIPOTHUBIICHNE U3THOY U CIIBUTY.

6.2.1.3 MunuManpHasi TOJIIMHA CIUIONIHOTO MOKPBITUS JOJDKHA OBITH HE
MeHee 40 MM.

6.2.2 Ucxonnble MaTepHAaJIbl A1 H3TOTOBJICHUA OeTOHA.

6.2.2.1 CpoiicTBa U TEXHHUUYECKUE XapaKTEPUCTHKHU HCXOAHBIX MAaTepUalIOB
JUISl TIOKPBITHS (IIEMEHT, HAIllOJHUTENH, apMaTypa, Bola M T. II.) JIOJDKHBI COOT-
BETCTBOBATh TEXHUUECKOMY 33/IaHHIO, TACTIOPTHBIM JITAHHBIM U ClieNN(UKALIH Ha
MIOCTaBKY.

6.2.2.2 B xauecTBe LileMeHTa JyIsi OETOHHOTO MOKPBITHS MOT'YT OBITH HCIIOJb-
30BaHbl OTeYECTBEHHBIE LleMeHThl Mapok He Hipke 400 mo I'OCT 10178-85, a
TaKKe Jpyrue aHaJOTMYHbIE MapKH LIEMEHTA, YIOBJIECTBOPSIONINE TPeOOBaHMIM
EN 197, BS 12, ASTM C 150, DIN 1164 wmu qpyrux OTEYECTBEHHBIX U 3apy0eik-
HBIX CTaHAAPTOB 110 coriacoBaHMIo ¢ Perncrpom.

6.2.2.3 HamonauTenu GeToHa MOMDKHBI OTBeYaTh TPEOOBaHHUSM OTEUECTBEH-
HBIX CTaHJAapTOB WJIM TPaBHJ, MPUMEHSIOMMXCS ITPU U3TOTOBJICHHH CILIOIIHBIX
OETOHHBIX MTOKPBITHH.

HanonHuTenu He TOIKHBI COJIepKaTh BPEAHBIX KOMIOHEHTOB B TaKUX KOJIH-
YecTBax, KOTOPbIE MOTVIH OBl IOBJIUSATH HA IIPOYHOCTH OETOHA, HATIPUMED, TTPH U3-
rude TpyOOIpoBO/Ia MK BBI3BATH KOPPO3HIO apMHUPYIOIIMX MaTeprUaioB B cllydyae
BOJIOIIPOHUIIAEMOCTH OETOHa.

Bocmnpeniaercs 1cnonb30BaTh B KaueCTBE HAITOJHUTENEH KOMIOHEHTHI, BOC-
MIPUUMYHBBIE K BO3JIEHCTBHUIO IETOYHBIX COCTABIISIONIUX.

107



MakcuMmanbHas BEJMYMHA 3¢pHA M KPHBAs TPAHYIOMETPUYECKOTO. cocTaBa
HAITOJIHUTENS TOJDKHBI cOOTBETCTBOBAThH TpeboBanmwsM EN 206, ASTM C 33 mwim
JIPYTUM CTaHAAPTaM.

MaxcuManbHBIH pa3Mep 3epeH TPpaBHsl, KeJIe3HOW Wi OapHeBOil pymIbl, HC-
MOJIB3YEMBIX B KaUeCTBE HATIONHUTENS, HE TOJDKEH MpeBhIaTh 10 Mm.

6.2.2.4 Boma aust 3aTBOpeHMs OETOHA HE JOJDKHA CONEPIKATh BPEIHBIX KOM-
MMOHEHTOB B TAaKMX KOIWYECTBAX, KOTOPHIE CIIOCOOHBI YXYAIINTH 3aTBEp/cBa-
HHUE, CXBATHIBAHNE M IPOYHOCTh OETOHA WM BBI3BATh KOPPO3UIO apMHUPYIOIINX
MarepuaioB. Boma s 3ameca OeToHa IOMMKHA COOTBETCTBOBATH TPEOOBAHMSIM
ASTM C 1602, EN 1008 nnm TOCT 23732.

6.2.3 JKesne300eTOHHOE MMOKPBITHE.

6.2.3.1 CocraB OeToHa, BKIIOYAONINHA IIEMEHT, 3allOJHUTEIh W BOAY (CM.
6.2.2.1—622.4), nomwkeH OBITh TAKAM, 9TOOBI 00ECIICUYNTH Bce TpeOOBaHMS, Ka-
CaIOMIMeCsT CBOWCTB CXBAaTHWBIIETOCS W 3aTBEPHAEBIIETO OETOHA, BKIIOYAs KOHCH-
CTCHIINIO, 00BEMHYIO INIOTHOCTB, IPOYHOCTH M JIOJITOBEYHOCTH, & TAKXKE 3aIUTy
apMaTypsl OT KOPPO3HH.

BeToH DOmKeH yIOBIETBOPSTH CIEAYIOMINM TPEeOOBAHMIM:

MHUHAMAJIEHAst 00beMHast TUWIOTHOCTH TIociie 3arBepaeBarms — 2200 kr/m>;

BoJIOIIorIoNIeHne He Ooiee 5 %;

JIOJITOBEYHOCTH TPH ICIUTYyaTallMOHHOW TEMITepaType paBHA CPOKY CITYXKOBI
TIOZBOTHOTO TPyOOIIPOBOIA;

MUHUMAaJIbHAs IPOYHOCTh Ha CXKATHE Yepe3 MECHIl ITOCINe 3aTBepACBAHUS —
40 MITa.

IIpounocts OeToHa Ha C)KaTWe IPH HCIBITAHUSIX KOHTPOJBHBIX 00pa3IoB
W3 3aMECOB W BBIPE3aHHBIX HEMOCPEICTBCHHO M3 OETOHHOTO MOKPHITHS OIpe-
JIEISIeTCS. B COOTBETCTBUH C TpeboBanmsaMu ctarmaptoB EN 206, ASTM C 39,
ASTM C 42, BS 1881, BS 4019, BS 6089 unu 0Te4eCTBEHHBIX CTaHAAPTOB IO
conacoBanuio ¢ Peructpom.

6.2.3.2 CrampHas apMaTypa AJs JKelle300€TOHHOTO TOKPBITHS JOJDKHA CO-
CTOSITh W3 MIWJIMHAPUICCKIX KapKacOB, M3TOTOBIEHHBIX MOCPEICTBOM KOHTAKT-
HOM CBAapKH MPOAOIBHOM M KOJNBLEBOM apMaTypbl U3 HU3KOYIVIEPOJUCTON CTaJIH
WIH JPYTOH apMaTypsl B COOTBETCTBHH C TEXHOJOTHEH, 0H0OpeHHoi Permctpom.
CranpHasi apMaTypa MOXET TaKKe NMPUMEHSTHCS B BHJE MPOBOJOYHOW CETKH

'TpanynomeTrpus (OT Jar. granulum — 3epHO), TPAaHYJIOMETPHYCCKUN aHATU3
— COBOKYITHOCTb IIPHEMOB OIIpEeNeTIeHHsI COAEP KaHUs Pa3HbIX 0 BeIWYHHE (Qpaknuidl 3epeH B pas-
JIMYHBIX Cpefiax.

108



(cBapHO¥ WM TUIETEHOI), B TOM YHCIIE YCTaHABINBAEMOH ITOCPEACTBOM CTIAPAITh-
HOW HAMOTKH (CrrpaneoOpas3Has ceTKa).

JnameTrp, cOCTOSHHE HApY>KHOH MOBEPXHOCTH, MPOYHOCTHBIC XapaKTepHC-
THUKHU 1 MApKAPOBKA CTAJIEH U apMaTyphl TOIDKHBI OTBEYaTh TPEOOBAHUSAM MEK-
QYHApOMHBIX M OT€YECTBEHHBIX cTaHAapToB, Hanpumep, EN 10080, BS 4482 u
BS 4483, DIN 488.

Pexomenanmy 1Mo pasMepy U pa3MENICHUIO CTAIBHON apMaTyphl IIPHBEACHBI
B 120 0.2.3.2-1.

JlmameTpbl IPYTKOB [UISl apMaTyphl, M3TOTOBICHHON B BU/IE CBAPHOTO KapKaca,
JOJDKHBI OBITh HE MeHee 6 MM. MaKCHMaIbHOE PACCTOSHIE MEXIY KONBIEBBIMU
MIPYTKaMH apMaTyphl TOJDKHO cOCTaBIATh 120 MM. MUHHMAaNFHOE COOTHOIIICHHE
TUTOIIA TV IONIEPETHOTO CEYEHHS TPOIOTBHON M KOJIBIIEBOH apMaTyphl K TIOMIAAN
0eToHA B MMOKPHITHU AOKHO cocTaBmsaTh 0,08 % 1 0,5 % cooTBeTCTBEHHO.

KomnaecTBo HEOOXOAMMBIX CIIOEB B CIydae MPUMEHEHHS ISl apMUPOBAHUS
crpanaeoOpa3HON CEeTKH 3aBHCUT OT TONIIMHBI OETOHHOTO TMOKPBITHS U OTIpEze-
nsiercst mo Tatm, 6.2.3.2-2.

Tab6numa 6.2.3.2-1

PexomeHntyeMble JHaMeTPbI apMaTypbl

TIpononbHas KonblieBas Tun

T'eomeTprueckue napaMmeTpsl
apmarypa apmarypa apMaTypsl

Jluamerp npyTka, MM 6-38 6-12
PaccrosHue (IpoMexyToK) MEXIY NPYyTKaMH, MM 75 -300 75-120 CaapHoii
~ Kapkac

OTHomeHHe IUIONMAAN CEYEHUS apMaTyphl K ILIO 00802 05-1.0
mraau cedeHus 6eroHa, %
JluameTp NpoBOJIIOKH, MM 1,5-4 1,5-4
PaccrosiHue (pOMEKyTOK) Me: 0BOJIOKAMH, MM 50 —200 25-100 Capuas

P yH Ly TP ’ MIPOBOJIOYHAS

OTHOIICHHE TUION[AJN CEYCHUSI apMaryphl K IUIO-
[Iaau cedenus oeTona, %o

muH. 0,08 muH. 0,5 cerxa

IIpumeuanue. B kauecTBe aIbTepHATHBHOIO MaTepHasa IV apMaTypbl MOXET OBITh HC-
TI0JIb30BAHO CTEKJIOBOTIOKHO, €CIIH OHO 00ECIIeInBAET Y9KBUBAICHTHYO 3 ()eKTHBHOCTh apMUPOBAHUS.

TaGnumna 6.2.3.2-2
PexoMeniyeMoe KOJIMYECTBO CJI0EB CHUPAJIe00pPa3HOii CeTKH

TonmuHa OETOHHOTO MOKPBITHS, MM KonuuecTso cioes
Jlo 60 1
61-100 2
101 — 140 3
6onee 140 4
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6.2.4 KoMno3nTHbIe NOKPBITHSA.

6.2.4.1 Ilo cormacoBanuto ¢ Perncrpom [yt 6aacTUPOBKH MOTYT IpUMe-
HATBHCS TOKPBITHS Ha OCHOBE ac(anbTa WM OuTyMma.

6.2.4.2 B GanyacTHOM MOKPBITHN Ha OCHOBE ac()ajbTOBOW MaCTHKH MOTYT
UCIIOJIB30BAThCS 3aMOJHUTENN B BUAE YACTHUIL[ CTEKIOBOJIOKHA U YTAXKEISIO-
mux MarepuasnioB. OObeMHBII BeC TaKWX IOKPBITUH JOJDKEH OBITH HE MEHee
2,5 /M.

6.2.4.3 bayutacTHOE IOKPHITHE HA OCHOBE ac(abTOBOM MacTHUKH JOJKHO Ha-
HOCHUTBCS Ha IIOBEPXHOCTH TPYO B ropsideM COCTOSIHUM IIPH TeMIIeparype He Oojee
140 °C. ITocne HaHECEHHs COCTaBa MOBEPX HETO HAMATBIBAETCA CJIOH CTEKIOIIa-
CTHKa, 3aT€M OCYLIECTBISAETCS YIUIOTHEHUE NOKPBITUS THEBMATHUECKUMU MOJIOT-
KaMU U OXJIQXKJCHHE J0 3HAYCHUS TEMIEPaTyphbl OKPYKAaIOIIEN Cpeabl.

7 3AIIUTA OT KOPPO3UHN
7.1 OBIIUE ITOJIOKEHU S

7.1.1 Mopckoii cTanbHOH TOIBOAHBINA TPYOOTIPOBOA IOIKEH OBITH 3aIlMIIECH
MO Bcell IUIOIAAN HApy>KHOM U BHYTPEHHEH NMOBEPXHOCTH aHTHKOPPO3UOHHBIM
MOKpBITHEM. THIT 3alIUTHOTO TOKPBITUS CJIEAYET BHIOMpaTh B 3aBUCHMOCTH OT
CBOMCTB TPaHCIIOPTUPYEMBIX Cpell, 0COOEHHOCTEH Tpacchl M KOHCTPYKLUH TPY-
6onpoBona. Ecnu ykiaaka ocymiecTBIsieTcsl MPOTacCKMBaHHEM TpyOOIpoBosa 1o
JIHY, TO Hapy>KHOE MOKPHITHE IOJDKHO MMETh JIOCTATOYHYIO IPOYHOCTH, YTOOBI
UCKJIIOYUTB MOBPEXKACHUS OT TpeHUs 0 TpyHT. HaneceHne nokpeITHs cienyer Bbl-
HNOJHSTH B 3aBOACKHMX YCIIOBUSX, Ha CHELHATU3UPOBAHHON CTPOUTEIBHOU IIO-
IIaJIKe WK Ha CyHEe-TPYOOyKIIaTIHKe.

7.1.2 N30191MOHHOE aHTHKOPPO3UOHHOE MOKPBITHE JOJDKHO OBITH 0100peHO
Pernctpom 1 cOOTBETCTBOBATH TPEOOBAHHUIM TEXHHYECKHUX YCIIOBHH Ha BECh CPOK
ciryOBI TPYOOIIPOBO/IA 10 CIIEAYIOLINM ITOKa3aTelsiM: IPOYHOCTh Ha pa3phIB, OT-
HOCHUTEJIBHOE YUIMHEHHE NpH paboyeill TemIeparype, IpOYHOCTh Ha yniap, aare-
3Ms K CTally, IpejebHasl II0Magb OTCIauBaHUS B MOPCKOU BOAE, CTOMKOCTH K
MOPCKOH BOZie, CONMPOTUBIIIEMOCTD BIABIHBAHUIO.

7.1.3 M3onsmus cBapHBIX COSTUHEHHH, apMaTypbl ¥ ()aCOHHBIX 4acTeH JOJIK-
Ha 110 CBOMM XapaKTEpUCTHKaM HE yCTyHarb TpeOOBaHMSM, IPEIbIBIIEMBIM K
U30JISIHH TPYO.

M3onmanus MecT NMOACOEAUHEHHUS] YCTPOUCTB MEKTPOXUMHUUECKON 3aIUTHI U
KOHTPOJIBHO-U3MEPUTENBHON alnaparypsl, a TAKKe U30JSALHs, BOCCTAHOBICHHAS
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Ha TOBPEXACHHBIX yJacTKax, JOJDKHBI 00€CTIeUnBaTh HAJEKHYIO 3alIUTy METal-
71a TpyO OT KOPPO3HH.

7.1.4 B mporiecce TpaHCIOPTHPOBKH, MTOTPY30-pPa3rpy309HBIX paboT U CKIia-
JUPOBaHMS TPYO HEOOXOMMMO IPELyCMOTPETh CHEHABHBIE MEPHI, NCKITIOUAr0-
e MEXaHWIECKHE MTOBPEKACHHS 3aIIUTHOTO H30JISIIIMOHHOTO MOKPBITHS.

7.1.5 CranbHbIe TPYOBI M METAJUTMUECKHE KOMIIOHEHTHI THOKNX TIOIBOIHBIX
TpyOOIIPOBOIOB, MMEIOIIHNE KOHTAKT C MOPCKOH BOJOH (COCMHUTENbHBIE KOHIIE-
Bble (pUTHHTHM), TOJKHBI OBITH 3aIIUIIEHBI OT BHENTHEH KOPPO3UH NPHUMEHEHHUEM
KOMOWHAIINH METOJIOB: aHTHKOPPO3HOHHBIE TIOKPHITHS M JEKTPOXUMIYeCKas (Ka-
TOIHAS WM TIPOTEKTOPHAS) 3aIIUTA.

7.1.6 AHTHKOPPO3MOHHBIE MOKPHITHS, CPEACTBA AICKTPOXUMHUYECKON aHTH-
KOPPO3MOHHOHM 3alUTHl JOJKHBI COOTBETCTBOBaTh TPEOOBAHHUSM OTPACICBBIX
CTaHAAPTOB (CTAHAAPTOB MPENPHUATHI), HAITMOHAIBHBIX, MEKTyHAPOJHBIX CTaH-
JapTOB W/Tti onoOpeHHon PeructpoM Texamyeckoit mokymenranun (cm. 1L3.9).

7.2 3ALLIATA OT BHYTPEHHER KOPPO3UU

7.2.1 JIns CTampHBIX TOXBOTHBIX TPYOONPOBOAOB W METAIUTHYECKUX KOM-
MTOHEHTOB THOKUX TpyO (CoemmHHUTENbHbIC KOHIIEBBIE (DPUTHHTH, KapKac), TpaHC-
MOPTUPYIOMNX KOPPO3HOHHO-aKTHBHBIE CPEIbI, HEOOXOMMMO IPEayCMaTpUBaTh
MEpBI, HallpaBJIECHHBIE HA 3alIUTy BHYTPEHHEH IMOBEPXHOCTH TPYOONpOBOAA OT
kopposuu. K TakuM Mepam OTHOCSTCS:

YBEIMUYCHNE TONIIMHBI CTEHKH TPYOBI ¢ yIeTOM MPpHOaBKN Ha KOPPO3UOHHBINA
W3HOC;

IIPUMEHEHNE B Ka4eCTBE MaTepHalia CTAIBHBIX TPYO, COCIMHHUTEIBHBIX (QH-
THUHTOB M KapKacoB THOKHUX TPyO KOPPO3NOHHO-CTOHKHX MaT€pPHaIOB, YOBIETBO-
psrormmx TpeboBanmsam 43,951 w4.3.95.2;

HaHECEHHE Ha BHYTPEHHIOIO TIOBEPXHOCTH TPYO aHTUKOPPO3HOHHOTO ITOKPBITHS;

IIpeiBapuTEIbHAs 00paboTKa YIIIEeBOAOPOAOB IIEPE] TPAHCIIOPTHPOBKOH C I1e-
JIBIO yAAJIECHUS N3 HAX BOABI WM IPYTUX BELIECTB, CIOCOOCTBYIOIINX KOPPO3HUH;

WHTHOMPOBAHKE YIIIEBOAOPOIOB.

7.2.2 Bri6op crocoba aHTHKOPPO3MOHHON 3aIIWTHI JOJIDKEH OTBEUATh yCJO-
BUSIM IKCIUTyaTalud TPpyOOIpPOBO/A, a PE3yIbTaThl PAacieTOB, TOATBEPIKIAFOIIIHE
3¢ PEKTHBHOCTH NEHCTBUS 3aIIUTH, TOJDKHEI OBITH 0100OpeHs! Peructpom.

7.2.3 YBenmudeHWE TONIIUHBI CTEHKH IMOJBOAHOTO TPYOOIIPOBOIA C YYETOM
KOPPO3HOHHOTO M3HOCA OCYIIECTBILSIETCS! C IENBI0 KOMIIEHCAMH TIOTEPh MPOd-
HOCTH TpyOOIIpOBOIa B PE3yIbTaTe YTOHEHHS CTEHKH M3-32 00IIeH paBHOMEPHOH
KOppO3HH.
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7.2.4 HeoOxonuMoCTh BBeIeHUS MPHOABKA Ha KOPPO3IUOHHBIN H3HOC U €€ Be-
JMYMHA OTNPEEIISIOTCS, HCXO/S U3 PACCMOTPEHHS CIIEAYIONIHNX (DAaKTOPOB:

PacdeTHOTO CpoOKa CIyXOBI TPyOONpPOBOAA, KOPPO3MOHHOW arpecCHBHOCTH
paboueif cpensl ¥ YCIOBHI IKCIITyaTallii;

MIPEATIONIAraeMoro Biuia KOppO3HH;

3¢ PEKTHBHOCTH JOTOIHUTEIBHBIX MEpP TI0 3alIiTe TPyOOIIPOBOIA, CHIKATO-
WX WHTEHCHBHOCTH KOPPO3HUOHHBIX IPOIIECCOB, HAPUMED, ITyTEM XUMHUIECKON
00pabOTKH TPAHCTIOPTHPYEMBIX CPEI, TOKPBITHHN H T. IL.;

YyBCTBUTEIHHOCTH MTPHOOPOB KOHTPOJISI BHYTPEHHEH KOPPO3HMH, YacTOTHI
MPOBOJMMBIX OCMOTPOB M IIPOBEPOK;

TTOCIICICTBUH CITydaifHOH yTEUKH TPaHCHOPTHPYEMBIX cpell, TpeOoBaHMi Ha-
JIEKHOCTH U 0€30IIaCHOCTH;

3¢ (PEKTHBHOCTH CHCTEMBI KOHTPOIS 3a pabOYMM [aBICHHEM B TpyOo-
MIPOBOJIHOM CETH U Ap.

7.2.5 MuanManpHas npubdaBka Ha KOPPO3HOHHBINH M3HOC TPyOOIIPOBOIOB U3
YIIEPOANCTBIX CTasleil, TPaHCHOPTHUPYIOIINX HearpecCHBHBIE padodne Cpembl,
JIOJDKHA COCTaBIATH He MeHee 1 MM. [Ipu TpaHCIOpTHPOBKE KOPPO3NOHHO-ArpeEC-
CHBHBIX CpeJl, B YaCTHOCTH IUIACTOBOH MPOTYKIINH, COAECPIKAILEH B CBOEM COCTaBE
BOZY, Ha/{0aBKa Ha KOPPO3MOHHBIN M3HOC JOJDKHA COCTABISITH MHHUMYM 3 MM.
st moABOAHBIX TPyOOIIPOBOIOB, M3TOTOBICHHBIX M3 HEP)KABEIONIUX CTaleH H
CIIaBOB, Ha/10aBKy Ha KOPPO3HOHHBIN N3HOC BBOAUTH HE TPEOyeTCH.

7.2.6 B cnydae ucmonp30BaHUS HEpP)KAaBEIOUIMX CTAJIEH M CIUIABOB CIIEIyeT
YYUTHIBATh CJICTYIONINE TapaMeTpPhI:

TIPOYHOCTHBIE CBOMCTBA;

TEXHOJIOTHYHOCTH U3TOTOBJICHHS, BKIIIOUasi CBAPHBAEMOCTb;

KOPPO3HOHHYIO CTOWKOCTB, B TOM UHCJIE K MEXKPHUCTAIIINTHON KOPPO3HH.

7.2.7 Ilpu BRIOOpE BHYTPEHHETO aHTUKOPPO3HOHHOTO 3aIIUTHOTO MOKPHITHS
JIOJDKHBI yIUTHIBATHCS CICAYIOIUE (DaKTOPHI:

XMMHYECKasi COBMECTHMOCTh C TPAHCIOPTUPYEMBIMH YIJIEBOAOPONAMH, a
TaKXKe C JPYTUMH BEIECTBAMH, BKIIOYasl BEPOSTHOCTH BBEICHHS WHTHOMTOPOB
(cm. Z.2.8), KOHTaKT ¢ KOTOPBIMHU OyZIeT BO3MOXKEH B IIPOIIECCE MOHTAXA, YKIIAAKH
Y SKCILTyaTaluy;

COMPOTHUBISIEMOCTh SPO3HMOHHBIM BO3JICHCTBHAM TPAHCIIOPTHPYEMBIX Cpel 1
MEXaHHYECKUM TMOBPEKACHHUSAM TIPH OYHCTKE BHYTPEHHEH MOBEPXHOCTH TPyOO-
MIPOBOAOB CKpEeOKaMH;

COIPOTHUBIISIEMOCTh OBICTPOH TEKOMITPECCHH;

HaJIMYNE HAZEKHBIX CHCTEM KOHTPOJISI KA9€CTBA OCHOBHOTO MOKPBITHS TPYO 1
MOKPBITHS B paifOHE MOHTa)KHOTO COCANHEHUSI.
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7.2.8 lns BpEMEHHOW 3aIIMTHl BHYTPEHHEHW MOBEPXHOCTH OT KOPPO3WH BO
BpEMs XpaHEHNUS, TPAHCTIOPTHPOBKH 1 JI0 3AMOIHEHHUS CIEIYET UCTIONb30BaTh 3a-
DIYIIKA B BUJE MTPOOOK U My(T, HAHOCHTh KOHCEPBAIIMOHHBII COCTaB, BBOIUTH B
MTOJIOCTH TPYOOIIPOBOZa HHTHOMPOBAHHYIO KHUIKOCTE.

7.3 BALIIATA OT BHEIIHEN KOPPO3UH

7.3.1 lloxpsITHA.

7.3.1.1 /Iy 3amUTH OT BHEITHEH KOPPO3UH MOPCKOH TPyOOIIPOBOI TOIHKEH
WMETh aHTUKOPPO3MOHHOE HM3OIAIMNOHHOE TOKPHITHE (0OBIYHO MHOTOCIOWHOE),
omobpenHoe Pernctpom. Ilpym HEOOXOAMMOCTH BHEIIHEE MOKPHITHE OJKHO
HMMETb HApY>KHBINA CIIOH IS 3aIUThI OT MEXaHUYECKUX MOBPEXKICHUH B IIpoliecce
(hopMupOBaHKA M NIPH YKJIAAKe B/HA TBEPABIH I'PyHT. MOHTa)XXHOE COCIMHEHNE
(cBapHOIi MIOB) 3aIMMIIAETCS OXHOCIOWHBIM MIIM MHOTOCIIOWHBIM TOKPBITHEM.

7.3.1.2 BHemHee MOKPHITHE BBIOMpPAETCS HA OCHOBAHWHU CIECIYIOIIUX Tpe-
OoBaHMIi:

BOJIOIIPOHHUIIAEMOCTH ¥ aATEC3HN;

ydeTa U3MEHECHHUS CBOMCTB B MPOLIECCE HKCILTyaTaIUH;

COBMECTUMOCTH HAaHECEHHMS, BKJIIOYAs] YIaCTKH MOHTaKHBIX COSTUHEHHH, CO
CTPOUTETHCTBOM, MOHT)KOM M PEMOHTOM B MOPCKHX YCIIOBHSIX;

COBMECTUMOCTH C OETOHHBIM HOKPBITHEM, €CITH MOCIEAHEE IPUMEHSACTCS;

COBMECTHMOCTH C KaTOJIHOM 3aIlIUTOM;

COBMECTUMOCTH C TETIOM3OJIIIHOHHBIM TTOKPBITHEM B CIIydac HPUMEHEHUS
TIOCTIEHETO;

obecrieueHnst TpeOOBAaHHUN OXpaHBI TPyAA C YUETOM BPEIHBIX YCIOBHH NpH-
TOTOBJICHUSI, HAHECCHNS B (POPMHUPOBAHMS.

7.3.1.3 ®Ou3nKo-MeXaHUIECKIE CBOWCTBA MOKPHITHS JOJKHEI OBITH OTpaxe-
HBI B cliennUKanuy Ha mocTaBKy. K HUM oTHOCSTCS:

MaKCHMallbHasi © MUHUMaJIbHAs TONIINHA,

IUTOTHOCT;

aaTe3ns;

MIPOYHOCTH MPH PACTSDKCHUH U YJTHMHEHHE;

yaapHas IPOYHOCTH;

KaTOJHOE COMPOTHUBIICHNE;

H3ruo;

TEIUIONPOBOTHOCTD;

JNMEKTPHUYECKOE COIPOTHBIICHUE;

H3HOCOCTONKOCTB;
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CIIOCOOHOCTB K OTBEPIKACHUIO.

7.3.1.4 Tlpon3BoncTBeHHAS CTIENM(UKAIAA Ha IMOKPHITHE JOJKHA OTPaXkaTh
cIeyromniee:

Marepual MOKPHITH (TEXHUYECKHE YCIOBUS Ha MaTeprar HaHOCHMOTO IT0-
KPBITHS, BKITIOYast CEPTU(HUKATH M aKThl UCTIBITAHUHN JUIA ONPEIEIICHHUs CBOMCTB
Marepuana);

MTOATOTOBKY MOBEPXHOCTH (TEXHHMUYECKHE TPEOOBAHMUS IIPON3BOANTENS K CTeE-
MIEHNU TTOJTOTOBKH ITOBEPXHOCTH TIEPE] HAHECCHNEM MOKPBITH);

HaHECEHNE TOKPHITHS (TEXHOJIOTHUECKUH MPOIECC HAHECCHUS C YKa3aHUEM
BEJINYMH OCHOBHBIX ITapaMETPOB: TEMIIEPATYPHI M OTHOCHTEIBHON BIIaKHOCTH BO3-
JyXa, TEMIIEpaTypbl TIOBEPXHOCTH TPYOBI, BPEMEHH HAaHECEHMS, TONIIUHBI CyX0TO
¥ MOKPOTO CJIOS TOKPBITHS, Pacxojia Marepraia, BPEMEHH CYIIKU CIIOSI TOKPBITHS
¥ €10 HOJIHOTO ()OPMHUPOBAHMUS B 3aBHCUMOCTH OT TEMIIEPATYPHI BO3AyXa U T. 11.);

KOHTPOJb 1 UCHBITAHUS (TEXHUIECKUE YCIOBHUS HA PIMEHEHHOE MTOKPBITHE,
BKIIFOYAsi CEPTHU(HKATEI M aKThl MCHBITAHUN 110 OIPEACICHHUIO ITapaMeTPOB I0-
KPBITHS, TIepeIncIeHHbIX B 7.3.1.3);

TEXHOJIOTHYECKHH TPOIIECC PEMOHTA TTOKPBITHS;

TPAHCIIOPTHPOBKY M XpaHEHUE TPYO C HAHECEHHBIMHU MOKPBHITHAMH (PYKOBOA-
CTBa ¥ MHCTPYKINH 10 TPAHCIIOPTUPOBKE M XPAHEHHIO TPYO).

7.3.1.5 IloaroToBKa MOBEPXHOCTH TPYO Iepe; HAHECCHHEM TOKPBITHS TOTDK-
Ha BKJIIOYATh: UCTIpaBIcHUE e(EKTOB (BEIPABHUBAHUE CBAPHBIX IIIBOB, CKPYTIIC-
HHE OCTPBIX KPOMOK JI0 painyca He MEHee 2 MM), OYMCTKY OT MAaCISIHBIX M IPyTUX
3arpsA3HEHNH, a Tak)Ke OT OKAJIWHBI ¥ IPOAYKTOB KOPPO3HH.

Hanecenne MOKpPHITHS ClIeAyeT OCYIIECTBIAT HE TO3IHEE YeM depe3 4 U 1mo-
CJIe CTpYHHO-a0pa3suBHON OYMCTKHI HAa OTKPBITOM BO3/IyXE 1 HE TO3/IHEE YEM Uepe3
24 9 B 3aKPBITHIX TOMEIICHUSX.

7.3.1.6 Bce TOKpBHITHS JOIDKHBI MTOJBEPTraThCs MPOBEPKAM M HCIBITAHHSIM,
BKJIFOYAOIINM B CeOsI:

BU3YaJIbHBI KOHTPOJIb;

W3MEPEHUE TONIIUHBL;

OTIPEAEIIEHNE CIIOMIHOCTH MOKPBITHS;

WCTIBITaHUS OTAEJIBHBIX TPYO Ha aATe3HIo.

7.3.2 CneninanbHble NOKPHITHA CTOSIKA U 0€PeroBOro mepexoaa.

Crierndrika aHTHKOPPO3MOHHOHN 3alTUTHI CTOSKOB W OEPEroBBIX IEPEXOI0B
CBsI3aHA C HAJIMYMEM 30HBI BCIUIECKA, @ TAKXKE aTMOC(HEPHOIT 1 ITOJBOIHOH 30H.

AHTHKOPPO3HOHHOE TTOKPBITHE B 30HE BCIUIECKA JOJKHO OBITH PACCUMTAHO
Ha HEOMaronpusTHEIE KOPPO3HOHHBIE YCIOBHSA B 3TON 30HE, 0COOEHHO MPH TPaHC-
MOPTUPOBKE TTOOTPETHIX JKHIKOCTEH, HampuMep, HeQTH W HE(TETPOLYKTOB.
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AHTHKOPPO3NOHHOE TTOKPHITHE B ATOW 30HE MOJDKHO OBITH 3aIMIICHO OT MeXa-
HUYECKHUX TIOBPEXKACHUH, BBI3BAaHHBIX THAPOJMHAMUYECKHIMH BO3ICHCTBHAMH,
JBJOM WM TUTaBYYUMH 00bEKTaMH.

i KayKAO0TO OTAETHHO B3STOTO CTOSIKA T OEpEeroBOTO Tepexosa pasziese-
HUE Ha 30HBI (TIOIBOTHYO, BCIUIECKA M aTMOC(EPHYIO) OIDKHO MPUHUMATHCS B 3a-
BHCHUMOCTH OT KOHCTPYKTHBHBIX 0COOCHHOCTEH CTOsIKa Wit OeperoBoro mepexoaa
1 TIPEBATUPYIOMUX (PaKTOPOB OKpy’Karomie cpensl. [ kaxxaoit U3 mepedncieH-
HBIX BBIIIE 30H MOTYT OBITh NPHMEHEHBI Pa3TUIHBIC BBl aHTHKOPPO3IUOHHBIX
TTOKPBITHH TIPH YCIIOBHH UX COBMECTHUMOCTH 1 BhITonHeHus 7.3.1.3 w 7.3.1.4.

7.3.3 3anuTHBIE NOKPHITHA MOHTAKHBIX COEIMHEHMUIA.

7.3.3.1 dns TpyOOIpOBOIOB C OETOHHBIM HIJIH TETIOM3OJSIIMOHHBIM TOKPHI-
THEM MOHTa)XHOE COCIMHEHUE JOIDKHO IMETh MHOTOCIIOMHYIO CTPYKTYPY OKPBI-
THS, COCTOSIIIYIO U3 aHTUKOPPO3HOHHOTO 3allIUTHOTO IMOKPHITHS M 3alIOJTHUTEIS.
[Nocmenuuit momkeH 00eCIIeUnTh TIABHBIHN ITePeX0/l TOKPHITHS MOHTa)KHOTO COe-
IUHEHUS K OCHOBHOMY TTOKPBITHIO TPyOOIIpOBOIA.

JIis TeTIon30IUpPOBAHHBIX TPYOOIIPOBOIOB, CTOSKOB W OEPETOBHIX IIepe-
XOIIOB 3aIlOJIHUTENh JOJDKEH 00NIafaTh aleKBaTHBIMH U OCHOBHBIX TIOKPBITHHA
CBOMCTBaMH.

7.3.3.2 [Ipu BBIOOpE 3aIMUTHOTO MOKPHITHS MOHTaXXHBIX COSTUHEHHUN JTOTIK-
HBI OBITH BBITIOJTHEHBI TpeboBanus, n3noxenusle B 23,12, 7.3.1.3. 73,15 7.3.1.6
n 7.3.2, ¢ y4eTOM 3HAUNTEIFHON CKIOHHOCTH CBapHBIX IIBOB K KOPPO3HOHHBIM
paspymeHusM. 3alIuTy CBApHBIX COCTUHEHUH MPENIOYTHTENFHO OCYIIECTBISATh
MHOTOCJIOHHBIMI XOJIOJHBIMH MOKPHITHSMH HIIH CIEIHATbHBIME TOTMMEPHBIMH
MaH)XeTaMH.

7.3.3.3 Bce paboThI 110 HAHECSHUIO 3aIUTHOTO TIOKPHITHS MOHTAKHOTO COCIH-
HEHHS JOJDKHBI OBITH BHITIOTHEHBI COTTACHO O00OpPEHHON PerreTpoM TeXHOIOTHH.

7.3.4 Karoanas 3ammura.

7.3.4.1 [logBomHbIe TPYOOIIPOBOBI TOIKHBI OBITH 3AIIUIIEHBI OT KOPPO3HOH-
HOTO M3HOCA KaTogHO# 3ammToi. OTKa3 OT MPUMEHEHHs KaTOMHOW 3aIlUTHI IS
TTOJJBOAHOTO TPYOOIIPOBOA C YIETOM HAIMYHS JPYTUX CPEICTB aHTHKOPPO3HOH-
HOM 3aIlIUThI COINIacOBBIBaeTCs ¢ Peructpom.

7.3.4.2 TexHU4ecKas TOKyYMEHTAIN Ha KAaTOAHYIO 3aIIUTy TTOJBOIHOTO TPY-
6ompoBoOIa JOIDKHA OBITH 000peHa Perrctpom u comepikaTsh cienyromiee:

CXeMy KOMITOHOBKHY CTaHITMH KaTOAHOM 3aIIATHI ¢ 0003HAUYECHIEM PaCIIOJIOKE-
HHS BCEX MCIBITATEIbHBIX TOUEK;

TEXHUYECKHE YCIOBHS U Cen()UKAIIIH Ha BCe HEOOXOIMMOe 000pyI0BaHuE,
BKITIOYasl KOHCTPYKIIAIO aHOIOB, YNEKTPHUCCKUE KaOeNN 1 UX 3alIUTHHIEC yCTPOH-
CTBa, UCIIBITATCIPHBIC TOUKH M T. II.;

115



TEXHUYECKHE YCIIOBUS Ha MOHTA)XK CHCTEMBI KaTOAHOW 3aIllUTHI;

TEXHUYECKHE yCIIOBUS Ha IPEIBAPUTEIBHBIC H IPUEMOCIATOIHBIC NCTIBITAHNS,

WHCTPYKIMU TI0 JKCIUTyaTallud W TEXHHYECKOMY OOCIYKHBaHUIO CHCTEMBI
KaTOJHOM 3aIUATHI.

7.3.4.3 Jlna obGecrieueHHST HEOOXOAUMOM KATOAHOM 3allUThI IOJBOMXHBIN
TpyOOIIPOBO M3 YIIEPOAUCTHIX CTAJECH IODKEH MMETh 3aIlUTHBIN MOTCHINAT B
npegenax ot — 0,90 mo — 1,1 B, oTHOCUTETHHO PIIEKTpoOaa CpaBHEHUS — cepedpo-
xyopuctoe cepedpo/mopckas Boma (Ag/AgCl/mMopckast Boga) B MOPCKO#l Boje.
OTH NOTEHIMANBI OTHOCATCA K COJICHOMY HIIy M MOPCKOH BOJE C COJICHOCTBIO B
npenenax 32 — 38 %o. [Ipu HamMUMU aHA’POOHBIX YCIOBHI, HAIIPUMED, B CPEAe
COJIGHOTO MJIa W BEPOSATHOCTH BO3HMKHOBEHHMS KOPPO3WH II0J 0OpacTaHWEM Be-
JUYMHY 3alIUTHOTO TOTEHIHAaNa ciexyeT Opars paBHoi — 0,90 B. Jlist 3amuTst
HEP)KaBEIONIMX CTaJIed BETMINHY MOJSIPU3AIMOHHOTO TIOTEHIINANA CIEAYET OpaTh
oonee yem — 0,55 B.

7.3.4.4 JIns ycTpaHEeHHS BO3MOXXHOCTH BO3HHKHOBEHHS BOIOPOIHOTO pac-
TPECKHBAHMS U KOPPO3HOHHOM YCTAaJIOCTH OCHOBHOTO METaJlla M CBAPHBIX IIIBOB
JIOJDKEH OBITh OTIPEETICH MUHYCOBBIH TIPEEN 3alIUTHOTO MOTEHIIHAA.

7.3.4.5 Jlns m3MepeHnst MoTeHIHaIa MEXIy TIOBEPXHOCTHIO TPYOOIIpOBOAa 1
MOPCKOH BOJIOH MOTYT OBITh HCIIOIB30BaHBI KOHTPOJIBHBIE 3IEKTPO/BI CPABHEHHUS
CJIC/TYTOIIUX THIIOB:

HachImeHHbIH kamomens (KC1);

HACBIIIICHHBIA METHOCYIb(aTHBIH;

cepebpo-xmopuctoe cepedpo/mopekas Boma (Ag/AgCl/mopckast Bona);

IIMHKOBBIN CIIJIAB BEICOKOH YHCTOTHI, COMEPKAIIIH IIITHKa MHHAMYM 99,9 % n
xkenesa He 6omee 0,0014 %/Mopckas Boza;

AQHOIHBIA ITMTHKOBBIN CTIIaB/MOpPCKas BOJA.

7.3.4.6 BennunHa TUIOTHOCTH TOKA KaTOJHOM 3aIIUTHI JOJDKHA OBITH OIpese-
JIeHA JUIS CIIEAYIOIIETO:

Meprosia MOSIPH3aiK TOIBOAHOTO TPyOONpoBoaa (HadasbHas, CPEAHAST U
KOHEYHas! IFIOTHOCTH TOKA);

TIOAJIEP KaHMS TIOJIIPU3AIMH (3aIIUTHAS TTIOTHOCTH TOKA);

JETIOSIPU3ALINH.

HauanpHas miIoTHOCTE TOKa JOJDKHA cocTaBisaTh 10 % 3HaueHus 3alUTHOR
IUTIOTHOCTH TOKa. CHcTeMa KaTOMHOM 3alliMThl JOIDKHA TO3BOMATH PETYIHPOBATh
IUTOTHOCTH TOKa B 3aBUCHMOCTH OT COCTOSIHHSI TOBEPXHOCTH TTOJBOIHOTO TPyOO-
MIPOBOJIA U BHEIIHUX YCIOBHI.

7.3.4.7 CucteMbl KaTOTHOMN 3aITUTHI TIOABOIHBIX TPYOOIIPOBOIOB MOTYT 00ec-
MEYNBATHCS OHON MIIH JBYMSI CTAHIIMSIMU KaTOAHOMN 3aIUTHI, PACIIOIOKEHHBIMA
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Ha OJTHOM MJIM Ha 000MX KOHIIAX TPyOOmpoBoaa. MOHTaX W UCTIBITAHHS CHCTEMBI
KaTOJHOM 3aIINTHI MOAJIEKAT TEXHHUECKOMY HaOmonenunto Pernctpa.

7.3.4.8 MarepuanamMu aHOIOB KaTOJHOI 3aIlIUTHI MOTYT CITy>KHTH CMEIIIaHHBIE
OKHCIIBI, aKTHBHPOBAHHBIN THTaH U IUTATHHUPOBAHHBIN HHOOWH, TAHTAJI MM TUTaH,
CTIIaBBI TUIATHHOBOTO TAHTAJIA, CTIIABBI HUOOWS WM TUTAHA B T. 4. INIATHHUPOBAH-
HBII THTAHOBBIH CIUIAB, BBICOKOIIPOBOSIINI METAUI CO CJIOEM OKCHIHOTO MOKPbI-
THsI, CBUHIIOBO-CEPEOpSIHBIE CIUIaBHI (CBHHEN ¢ Jo0aBKoii 1 —2 % cepebpa).

7.3.4.9 BriGop THIa BBIIPSAMHUTENS KAaTOTHOH CTaHIWNU JOIDKEH OCYIIECT-
BIIATBCSI, UCXO/Sl U3 BEIMYHMH CHJIBI TOKA U HAMPSIKEHHS, KOTOPBIE OMPENeIITIOTCS
pacdeToM NpH MPOECKTUPOBAHUN. BBIIPAMHUTENN ITOKHBI IPUMEHSTHCS C PEry-
JIMPOBAHNEM TIOCTOSIHHOM BEITMYMHBI TOKA W ITOTCHIIMANA, TPH 9TOM yTIpaBICHHUE
JOJDKHO OBITH PYYHBIM, 32 HCKIIOUYCHHEM OCOOBIX cirydaeB. KaOenmn MOIKHEI
HMMETh W30JISLHUIO, IIPUTOTHYIO ISl SKCIUTyaTallii B MOPCKOM BOZIE, M BHELITHIOKO
00O0JIOYKY AJISI 3aLIUTHI OT MEXaHMUYECKHUX TMOBPEKACHUH. DIIEKTPHUECKOE COCIH-
HEHHE MEXTy aHOAOM U aHOTHBIM KaOeJIeM JOJKHO OBITh BOJOHETPOHHIIAEMbBIM
1 MEXaHW9IECKH TIPOYHBIM.

7.3.4.10 Karonnas 3amuTa JODKHA TMPOEKTHPOBATHCS M BBHITIONHATHCS, HC-
XOJISI U3 CIEAYIOINX YCIIOBHIA:

PpEe3yabTaThl pacdyeTa KaTOAHOM 3alIUThl JOJKHBI ONPEACISITH KOHEUHBIC 3Ha-
YEHUSI CIEAYIONINX BEIWINH M TApaMETPOB: CYMMapHOTO 3all[ATHOTO TOKa M pac-
YETHOTO HANPSHKEHHST; THITA, KOJIMYECTBA U CPOKaA CITyKOBI aHOZOB; MapOK U cede-
HHI Ka0eJlel; cXxeM aHOIHBIX JIMHHUI; THIIOB KaTOQHBIX CTAHIIMIA;

pacdeT KaTOJHOM 3aIUTHl BHITIOIHIETCS NCXOS U3 YCIOBHS, UTO NPH PEKO-
MEHyE€MOM PAaCIOIOKXECHHUH aHOAOB JOCTUTAETCs PAaBHOMEPHOE PacIpE/ICICHIE
TIOTEHIINAJIOB Ha 3aIUIIAEMOH TIOBEPXHOCTH;

pacydeT 3aIUThl JODKEH BBIMOTHATHCS [UIS BYX ATAIOB €€ SKCIUTyaTallin: B
neproz (OpMUPOBAHUS HA 3AIMUIAEMON TOBEPXHOCTH KaTOIXHOTO OCaIKa M IKC-
IUTyaTallMOHHOTO TIEPHOIA.

Ecnm n3-3a a¢ddexra 3xpaHnpOBaHUST IPYTHMH SJIEMEHTAMU CHCTEMBI KaKHe-
00 yJacTKH TOBEPXHOCTH HEIOCTATOYHO 3AlIHIICHBI, & YCTAHOBKA JIOTIOIHU-
TEJIBHBIX HAPYXHBIX aHOJIOB HEBO3MOXKHA, TO JOITyCKAETCS MCIOJIB30BAHIE KOM-
OMHMPOBAHHOM 3alTUTHI COYETAHNEM KAaTOXHOW U IIPOTEKTOPHOM.

CrenyeTr y4ecTb, YTO XapakTep paclpeAeiIeHuUs IOTEHINAIOB Pa3InIeH s
KaTOJHOM M MTPOTEKTOPHOH 3allWT: B IEPBOM CIIydac MOTEHIMA aHo/a OoJee 1mo-
JIO’KUTENBHBIH, a BO BTOPOM — OTPULATEIbHBIN.

Tok Ha BeIXOAE TpaHC(HOPMATOPA-BRIIPSIMHUTEINS JOIKEH OBITh, IO MEHBIICH
Mepe, Ha 25 % BBIIIE TOKa, HEOOXOAMMOTO JUTS 3aIIUTHI TPyOOIpOBOJa B TCUCHHE
BCETO CPOKa CITy>KOBI.
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7.3.4.11 AHOIBI CUCTEMBI KaTOIHOW 3aIlIUTHI JOJDKHBI OBITH 3arTyOJICHBI Ha
Oepery WM ynoXeHsl Ha JTHO.

AHOZBI TOIKHBI 00J1a1aTh JOCTATOYHO HU3KUM COTIPOTHBIICHHEM H30JISIINH B
ANeKTponuTe (MOPCKOI Bozie), 00ECTICTNBAIOIINM HU3KOE COTIPOTUBIICHHUE B IIETTH
TOKa KaTOJHOM 3aIUTHI, YTOOBI BBIXOAHOE HAPSDKEHHUE TPaHCHOPMATOpa-BBITIPSI-
MUTEJIS IPH MAaKCHMAJIBHOM TOKE Ha BBIXOZIE TTO COOOpa)KeHMAM O€30ITacCHOCTH HE
npessimano 50 B.

OOmas Macca MaTepraIoB aHOIOB JIOJKHA MTPEBBIIIATh MACCy aHOJHBIX Ma-
TEpHAaJIOB, PACXOLYyEMbIX B TEUCHHE PACUCTHOTO CPOKA CITyKOBI TPH MaKCHMallb-
HOM TOKE Ha BBIXOJIE TPaHC(OPMATOPa-BBITPSIMUATEILS.

7.3.4.12 B crmydae HEHWTpaJIbHOTO COCTaBa MaTepHalia aHOIOB, HapUMeEp,
THUTAHOBBIX aHOMOB, MOKPBITHIX IUIATHHOM, pabodee HaNpsDKEHHE aHOAa AOIDKHO
OBITH HIKE, YeM HaIPsHKEHHE TTPOOO0s BHEIITHETO CIIOST aHOJIA.

Bo Bcex cimydasx HEOOXOOMMO PacCTOSTHUE MEXIY aHOIOM M TPyOOIpOBO-
JIOM BBIOMpPATh MUHUMAJIBHBIM C TEM, YTOOBI 3aIIUTHBIA MOTEHIINAT CEKIIUH TPY-
00TpOBOAA, PACTIONIOKECHHOH BOJI3HM aHOAA, OBLT BBIIIE OTPUIATEIIHHOTO TIpeIeia
3aIATHOTO MoTeHnrana (cM. 2.3.4.4).

[T10THOCTH QHOTHOTO TOKA TOIKHA OBITH MEHBIIIE MAKCHMAIBHOM INIOTHOCTH
TOKa JUTS COOTBETCTBYIOIIIETO MaTepralla aHOAa, TPEATaraéMoro N3rOTOBUTEIIEM.

7.3.4.13 Ilpu ucrons30BaHNHM KaTOJHOM 3aIIUTHI TS TOJBOAHBIX TPYyOOIIpO-
BOZIOB M CTOSIKOB HEOOXOJMMO BBITIOIHSATH TPEOOBAHHS IO NMEKTPHUCCKOH M30-
JSIOUHU OT CMEXHBIX KOHCTPYKIMH (TTaT(hOpMBI MIIH 3CTaKa/lbl), HA KOTOPBIE OHH
BBIXOJISIT, C MCTIONIb30BaHUEM H30IMPYIONHX (ranieB. Toxke camoe KacaeTcs Moa-
3eMHOTO y4JacTKa IIPU BBIXOE TPYOOIPOBOIa M3 MOPS Ha Oeper.

7.3.4.14 DnexTpoXUMHYECKas 3allluTa JODKHA OBITH BBEJCHA B ICHCTBHE HE
no3nHee 10 CyTok ¢ MOMEHTa OKOHYaHHUS padoT 1o yKIaaKe TpyOoImpoBoa.

7.3.5 TIpoTeKkTOpHAas 3aIUTA.

7.3.5.1 Texumueckass TOKyMEHTAIMsS Ha CHCTEMY NPOTEKTOPHOW 3aIlIWTHI,
MpesCTaBIsieMast Ha pacCMOTpeHue PeTucTpy, JomKHa Coaep KaTh CIEeAyIOIIee:

TEXHUYIECKUE YCIOBHUS, YEPTESKU U CHENHU(HUKANN HA TMPOTEKTOPBI U3T0-
TOBUTEIIS;

PE3yABTaThI MEKTPOXUMHUUECKIX UCTIBITAHIH IPOEKTOPOB (HA IEKTPOXUMH-
YEeCKYI0 EMKOCTh B MOPCKOH BOJIE, HA N3MEHEHNE MOTCHITNANA 3aKPBITOTO KOHTYPa
B MOPCKOH BOIIE);

pacdeT Macchl M KOJIMYECTBA MPOTEKTOPOB B 3aBHCHMOCTH OT PACYETHOTO
CpPOKa 3KCIUTyaTaIly TPyOOIIPOBOAA;

pacdeT COIpOTHBIICHHS IIPOTEKTOPOB;

pacdeT IUIoma I 3aMINaeMOi TOBEPXHOCTH 1 3aI[UTHOTO TOKA,;

118



TEXHHUUYECKHE YCIIOBUS, YEPTEKH U CIEHU(PHUKAIINN HA YCTAaHOBKY M KpeIlIe-
HHUE IPOTEKTOPOB.

7.3.5.2 Tlpu BBIOOpE MaTepHaOB IJsl W3TOTOBICHHUS MPOTEKTOPOB MpEI-
MTOYTEHHUE JOJDKHO OBITH OTJAHO CIUIaBaM, 00JaJafoNINM CIETYIOIUMH Mapa-
METpaMH:

BBICOKMM KO3()(pHIMEHTOM IONE3HOr0 HCIONB30BAHHUS PACTBOPSIEMOTO
MeTajia;

HU3KON aHOAHOM MOJISPU3YEMOCTHIO;

CTaOMIIBHOCTBIO 3IEKTPOXUMHUYECKUX XapaKTEPUCTHK BO BPEMEHH;

OTCYTCTBHEM YCIIOBHI 00pa30BaHMs HA MOBEPXHOCTH MPOTEKTOPOB MPOAYK-
TOB @HOHOTO PACTBOPEHHMS M TOBEPXHOCTHBIX IICHOK.

7.3.5.3 Be16op marepuana st IpOTEKTOPOB IOJKEH YUUTHIBATh CIIEAYIOIIee:

ycnoBusi pabOTBHl TMPOTEKTOPA, TOTPYKEHHOTO B MOPCKYIO BOAY, JOHHBIH
TPYHT WY COJICHBIN W,

pacdeTHYIO TEOPETHUECKYIO TOKOOTAAdy MPOTEKTOPOB;

HEeoOXOmMMOE 3Ha4YeHHE 3aIlUTHOTO TIOTeHIHana TpybompoBoma (cM.
7.3.5.8);

PacUYeTHBIH CPOK CITyKOBI TpyOompoBoa (IPOTEKTOPOB);

TEMIIEpaTypy CpPebl, CTEHOK TPyO M IPOTEKTOPOB.

AJTIOMHHHUEBBIE CIIABHI 11 N3TOTOBJIEHUS IPOTEKTOPOB TOIKHBI COAEPKATh
JIETUPYIOMNe T00aBKH, OrPaHNYMBAIOIINE MIIH ITPEAOTBPAIIAOIINE 00pa30BaHUE
OKCHJIHOTO TIOBEPXHOCTHOTO CIOS. JIJIsl MCKIFOUCHUS] BOXOPOAHON IETIONSIpH3a-
IIUH CIIETyeT MPUMEHSTH [[HHKOBBIC CILIABBI.

7.3.5.4 [ns TpyOOIPOBOAOB € TEILUIOM3OJIANNEH MPOSKTOPHI JOIKHBI OBITh
YCTaHOBJIEHBI TAKUM 00pa30M, 4TOOBI 10 BO3MOKHOCTH MCKIIIOUYHTH MX HArpeB.
[Ipu TpaHCTIOPTHPOBKE IO MOPCKOMY (B COJICHOI BOJE) MOABOTHOMY TPYyOOIIpO-
BOJY MOAOTPETHIX KUAKOCTEH M TOCTIXKEHHN TEMITEPaTyphl IMIPOTEKTOPOB Ooiee
50 °C ycTaHOBKA ITMHKOBBIX ITPOTEKTOPOB 3aIIPEmIacTCs.

7.3.5.5 Braenranii tuamMeTp KOJBIIEBHIX (OpaciIeTHBIX) MPOTEKTOPOB PEKOMEH-
JyeTcsi BBIOMpPATh paBHBIM AMAMETPY TpyOOIpoBosa ¢ 0alTacTHBIM MOKPBITHEM
n/Uiy Teron3ossinued. [Ipy Ha3HaYeHNK BHENTHETO JHaMeTpa KOJIbILEBOTO MPO-
TEKTOpa TMPEBBIIIAIONIMM THAMETP TPyOONpoBona ¢ OalIacTHBIM HOKPHITHEM
W/WITH TETION30JISIUEH, a TAaKXKe TIPH OTCYTCTBHHM OAIIacTHOTO HOKPBITHS H/HAIH
TEIUION30JISIINN OOKOBBIE MTOBEPXHOCTH KOJBIIEBBIX MPOTEKTOPOB TOKHBI OBITH
BBINTOJTHEHBI B BU/IE YCEUEHHOTO KOHYCA.

7.3.5.6 IIpoTeKkTOpB! JODKHBI OBITH YCTAHOBJIEHBI HAa TPYOOIPOBOIE TaKUM
o0pa3zom, 9TOOBI M30eKaTh MEXaHUIECKUX TOBPEKICHUN TPyO W MPOTEKTOPOB,
pa3pbIBa IEKTPUIECKOTO COSIMHEHHS NMPOTEKTOPOB C TPYOONPOBOAOM, Hapy-
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IIEHUS [IEJIOCTHOCTH M30JSIIMOHHBIX U 0aIacTHBIX MOKPBITHH. [Toce MoHTaxa
Ka)XJIOTO TMPOTEKTOPa HETOCTHOCTD €TI0 3IEKTPUIECKOM IIETTH JOJDKHA OBITh TPO-
BEpeHa IMPUOOPHBIM METOIOM.

CranpHas apMaTypa 0aJTIacTHOTO KeJe300€TOHHOTO TOKPHITHS HE TOJDKHA
MMETh KOHTAKT C TpyOOi MM IPOTEKTOPOM.

7.3.5.7 Crioco0Bl YCTaHOBKM MPOTEKTOPOB HA TPYOONPOBOAE, B TOM UHNCIIE
TEXHOJIOTHYECKHE IPOLIECCHl NMPUBAPKH ITPOTEKTOPOB ¥ IPHCOCIMHUTEIBHBIX
TUTACTHH, OJDKHBI OBITH 010OpeHs! Peructpom. 3anpeniaercss mpuBapKa MpOTeK-
TOPOB ¥ MX MPHCOECIUMHUTEIBHBIX ITACTHH Ha CBapHBIC IIBBI TPyOOIPOBOIA, MH-
HUMAJIBHOE PacCTOSIHAE OT MEcTa MPHUBApKH NMPOTEKTOPA MM HMPHUCOECTMHUTEIb-
HOW TUTACTHHEI IO CBAPHOTO IIBa TpyOompoBoaa — 150 mm.

7.3.5.8 Ilo Bceii MOBEpXHOCTH MOPCKOTO TIOABOTHOTO TPYOOIPOBO/Ia Ha BCEM
€ro MPOTSHKEHUHN JOIKHO OBITH 00ECIIEYEHO HETIPEPBIBHOE pacTIpeieICHUE TOTCH-
IIMAJIOB B TEYEHUE BCETO CPOKa CITy>KObl. MUHMMAaIbHBIE M MaKCUMAaJIbHbIC 3Ha-
YeHHS 3alIUTHBIX MMOTEHIIMAJIOB IJIT MOPCKOW BOIBI MpUBeNeHB! B Ta0m. 7.3.5.8.
‘YkazaHHBIE TIOTEHITHAIIBI PACCUUTAHBI ISl BOIBI C CONICHOCTHIO OT 32 10 38 %o
npu Temreparype ot 5 go 25 °C.

Tabnuma 7.3.5.8
3HaueHHs 3aLIMTHBIX OTEHIMAJIOB JIsl OABOIHBIX TPYOONPOBOI0OB

N MunuManbHbINA MakcumanbHbIN
KoHTposnbHbIi 351eKTpOoR . .
3alUTHBIA IOTeHIIMAl, B 3aIIUTHBIA NOTeHIKaI, B
MenHocynb(haTHbI HACHIICHHBII -0,95 - 1,10
XiopocepeOpsiHbIit -0,90 —-1,05
I{uHKOBBII +0,15 0,00

8§ MOHTAK 1 UCIIBITAHUA TPYBOIIPOBOAOB
8.1 OBIIME TOJOXXEHUSA

8.1.1 MoHnTax, yKiIagKka U UCIBITAaHUS MOABOAHBIX TPYOOIIPOBOIOB JOIKHBI
TIPOBOAMTHCS C YUETOM BHIBOIOB M PEKOMEHAAINI, KOTOpPHIE IONyYeHBI M0 pe-
3yIBTaTaM OLIEHKH PHUCKOB ATHX IPOIECCOB, BHIIOTHEHHBIX HAa OCHOBAHUH Tpebo-
BaHWH pa3a. 10 v IPHIQKCHIA 3. Pasmen oneHkr pUCKOB JOIDKEH OBITh BKITIOUCH
B COCTaB IIPEICTABIAEMO Ha pacCMOTpEHHE U onoOpeHue PernctpoM mpoekTHoM
JIOKyMeHTauuu, cM. 1L.3.10.

8.1.2 [lepen MOHTaXOM, YKIIAKOH W HCIIBITAHISIMA TTOIBOJHBIX TPYOOIIPOBO-
noB PernucTpy MOKHBI OBITH HAIPaBIICHBI HA PACCMOTPEHUE!
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.1 TexHMUYeCcKas TOKyMeHTalus, yka3aaaas B 1L5.7, 1.5.3.2.1, 1.5.3.2.5;

.2 TeXHOJIOTHYECKast JOKYMEHTANHS Ha CICAYIOIIee:

XpaHEHHe, TPAHCIIOPTHPOBKY M MOTPY3Ky-pasrpy3Ky TpyO;

cOOpKY M CBapKy TpyO | IUIeTeid;

Hepa3pyIIAIOMNi KOHTPOIIb, BKITIOYAs! BU3yaIbHO-U3MEPHUTEIbHBIN;

HaHECEHHE TTOKPHITUI U N30JSIIUHU HAa MECTa CBAPKH TPyO MM TIIeTel;

PEMOHTHO-BOCCTAHOBHUTENIbHBIE PaOOTHI MO HCIIPABICHUIO OOHAPY>KEHHBIX
TIe(EeKTOB.

8.1.3 Ilepen HayamoM TEXHIHYECKOTO HAOIIONEHHS 32 TOCTPOUKON MTOABOIHO-
ro TpyOOIpoBoIa HEOOXOANMO TIPOBEPHUTH MPEANPHATHE, OCYIIECTBISIONIEE €TO
MOHTaX ¥ YKIQJKy, Ha coorBeTcTBHe TpeboanmsMm 1.10 PykoBoncrea MIIT u
odopmuts CBuneTeNBCTBO 0 cooTBeTcTBHU Npeanpuatust (CCIL ¢. 7.1.27).

8.1.4 [lepen MOHTaXOM U YKJIaJKOH MOABOAHOTO TPYOOIpOBOIa 000pyIOBa-
HHUE TPyOOYyKJIa[OYHOTO Cy/IHA (CBApOYHOE, CHCTEMbI TO3HUIIMOHNPOBAHMS, MeXa-
HU3MbI HaTSDHKEHUST) WM HHOE 000py/I0BaHHE, TIPIMEHSIEMOE TIPU APYTHX CIIOCO-
6ax yKJIaIKu, JOJDKHO OBITH OCBUAETENHCTBOBAHO Perncrpom.

8.2 TPACCUPOBKA TPYBOIIPOBOAOB

8.2.1 Br16op Tpacchl ¥ BENIMYHHBI 3arTyOJICHHUS TIOABOTHOTO TPYOOIIPOBOAA B
JOHHBIA TPYHT AODKEH MHHUMU3HUPOBATH BIMSIHUC JINTOAMHAMHYECKHUX TPOIEC-
COB Ha pab0TOCTIOCOOHOCTH M HAAECKHOCTH TPYOOIIPOBO/A.

8.2.2 TTo BO3MOXKHOCTH Tpacca IOABOIHOTO TPYOOIPOBO/IA TOTHKHA OOXOIUTH
30HBI BEYHOI MEP3JI0THI JOHHOTO TPYHTA.

8.2.3 Jlns MUHAMHU3AIMH KOHTaKTa TPyOOIpPOBOJa C KIISIMH JIper(yrommx
JIEMOBBIX 00pa30BaHUIA M CTaMyX TPAacCy IOIBOJHOTO TPyOOIpoBOmIa Ieneco00-
Pa3HO HANpaBIAThH MO JMHUU MaKCHMAaJIbHBIX TIyOMH M MapajieIbHO HallpaBiie-
HUIO TIPEUMYIIECTBEHHOTO Jpefida IemoBhIX 00pa3oBaHHA.

8.2.4 Beperosoii mepexon TpyOOmpoBona B paifoHaX ¢ CE30HHBIM JICAOBBIM
MTOKPOBOM JIOJKEH OBITh KOHCTPYKTHBHO BBITTOJHEH KaK THAPOTEXHUYECKOE CO-
OpY’KCHHE, CIIPOCKTUPOBAHHOE HA BOCIIPUATHE JIEAOBOIM HArpy3KH (JIOKAJTbHOU U
TI00aIBHOM) TPU PaCUEeTHOM TONIIHHE JIbJa ¢ obecnedeHHocThio 1072 1/rom. 3oHy
KOHTAKTa 3alIUTHOTO COOPY>KEHUS CO JIBJOM PEKOMEH/IyeTCS BHIIOJIHATH HAKIOH-
HOW K TOPH30HTAIEHOW INTIOCKOCTH C YIJIOM HaKJIOHA K TOPU30HTY He Oomee 45°
B JIMaIa30HE BBICOT OT CPEHETO YPOBHS BOABI + yABOCHHAS pacueTHAs TOJIIHNHA
TBIA.

8.2.5 BriOop Tpaccel HOIKEH MHHAMHU3HUPOBATH DKOJOTHUCCKUE PUCKH U
PHCKH 11 OHOPECypCOB MOPSL.
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8.2.6 Ilpu TpaccupoBKe MOIBOIHOTO TPYOOIPOBOAA HA yUacTKaX 3HAYUTEINb-
HOTO TPagfeHTa TITyOHH BO N30eKaHIe OIMacHOT0 H3rnda TPyOsl HEOOXOIIMO BHI-
TIOJTHEHHUSI YCIIOBHS

R,>1000- D, (8.2.6)

e R,—pajuyc KPUBU3HBI TPACCHI TPYOOIIPOBO/IA (B TOPU3OHTANILHON W BEPTUKAJIBHOM MIIOCKOCTSX), M;
D, — napyxHblil 1uametp Tpy6, M.

Vcnonp3oBaHme MpU TPACCHPOBKE TPYOONIPOBOZA PAIMyCOB MEHBINECH BEIH-
YUHEI, YeM yKa3aHo B Gpopmyie (8.2.0), MOIeKHUT COITTaCOBAHMUIO ¢ Permctpom.

8.2.7 BeperoBoii mepexon MOABOXHOTO TPYOOIPOBOAA PEKOMEHIYETCS yaa-
JSITh OT YCTBEBBIX YYAaCTKOB PEK B 3aMEP3AIOMINX M apKTHYECKUX MOPSAX BO H3-
OekaHre BO3MOXKHOTO pa3MbIBa 3ariTyOJIEHHOTO TPYOOIIPOBOAA BEPTHUKAIHHBIMH
MOTOKaMH BOJIbI TIPH MHTEHCUBHOM TastHUH JIbJIA.

8.2.8 Ilepex MOHTa)XOM W YKJIAIKOH IOABOXHOTO TPYyOOIPOBONIA IOIKHBI
OBITH TIPOBE/ICHBI JONOIHUTENBHBIE N3BICKAHHS TI0 Tpacce TPyOOnpoBoa, €CITH:

TIEPUO/T BPEMEHHN C OKOHYAHMS paO0YNX WHKEHEPHBIX M3BICKAHUH 710 Hadaa
MOHTa)XHBIX pabOT COCTaBIISET ABA Tofa U Ooree;

B YCJIOBHSIX TPYHTa MOPCKOTO JIHA MOIJIM TIPOM30UTH 3HAYNTEIHBIC H3MECHEHUS,

MIPEATIONIaraeMblil MapIIPyT MPOKJIAAKK TPYOOIIPOBOAA IPOXOANT B paiioHax,
MIO/IBEPKEHHBIX OMACHBIM BO3/ICHCTBUSIM, HAIPIMEP, CEHCMUIECKH OMACHBIX;

B paifoHax MPOKIAaJKH TPyOOIPOBOIA MOSBIIINCH HOBBIE YCTAHOBKH, OOBEK-
TBI, TPYOOIIPOBO/IBI U T. TI.

8.2.9 Ilpu moATOTOBKE MOPCKOTO [THA TIepe]] YKIAAKOH TPyOOIpoBOIa Mo €ro
Tpacce JOJKHBI OBITh IPOBEICHBI CIICAYONTHE pabOTHI:

OCYIIECTBICHHE MEPONPHITHH, MPEJOTBPAIIAIONINX HEKEIaTebHBIE MPO-
IIECCHI Pa3MBbIBa WIIM HAHOCA IOHHOTO TPYHTA;

yAaJeHue NOTCHIINATBHO OMACHBIX 0OBEKTOB;

KOHCTPYKTHBHOE 0()OpPMIIEHHE TIEPECEICHHH ¢ paHee MPOJIOKEHHBIMHU TPy0o-
TIPOBOAAMH M KaOEIISIMH, BBIXOIOB TPYOOIIPOBOIOB Ha Oeper;

TTOABOTHBIE 3EMIISTHBIE PAOOTEHI.

8.2.10 Ilepen yxmaaxoit TpyOOIpOBOAA B IIPEIBAPUTEIHFHO ITOATOTOBICHHYIO
TpaHIIEI0 MPeANpPUSITHE-CTPOUTENh PH yJacTHH MHCIEKTOpa Perncrpa momkHo
MIPOM3BOJNTE TPOBEPKY OTMETOK MPOAONIbHOTO Tpodmis Tpanmen. [lepedops
TpyHTa B OCHOBaHWH (IIHE) TpaHIIEH JOITyCKAIOTCSA Ha TIIyOnHy He Oomee 0,5 M.
TpyOorpoBox HOMKeH OBITh MOATOTOBIEH A YKIAAKH K MOMEHTY OKOHUYaHHMS
paboT 1o yCTpOICTBY MOABOAHON TPAHIIICH.
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8.2.11 VYxmagka TpyOompoBoga Ha JHO AT TOCTETYIOMIETO €T 3arTyOIeHUS
B TPYHT JIOITyCKAeTCsl TOIBKO MPH YCIOBHH, YTO NMPEABAPUTEIBHBIMIA KOHTPOIIb-
HBIMHU IIPOMEPaMH U pacueTamu OylIeT YCTaHOBICHO, YTO panyChl 3rubda Tpyoo-
MIPOBOJIA TIPH YKIIaKe OyIyT HE MEHEE MHHUMAIBHO JIOMYCTHMBIX TI0 yCIOBHSIM
MIPOYHOCTH.

O0eTOHNPOBaHHEINA TPYOOIIPOBOI TOITYCKAETCS YKIIAABIBATE ITOCIIE TOCTHKE-
HUsI 0ETOHOM ITPOEKTHOH MMPOYHOCTH.

8.2.12 Bce paboThl 10 KOHCTPYKTHBHOMY O(OPMIICHHIO TMEpecedeHuil ¢
TpyOOIPOBOAAMHU M KaOETbHBIMHU TPAaCCaMH JOJKHBI OCYIIECTBISATHCS B IOJI-
HOM COOTBETCTBHH CO CIEeHU(HUKANHUEH, KOTOpas ONpPECNseT IMOIETalIbHbIC
MEpbl, HalpaBJICHHBIC HAa N30€XaHNE JIIOOBIX MOBPEXKICHIH MEPECEKAIOINXCS
00BEKTOB.

Criermudukanysi TOJDKHA COIepkaTh B cebe TpeOOBaHMS, OTHOCAIIHECS K
CJICTYIOIIEMY:

MHUHAMAJIBHOMY PACCTOSHHIO MEKAY MEPECCKAIOMINMUCS 00BEKTaMH;

KOOPJMHALIUYU TIEPECEUECHUI];

MapKHPOBKE TPOKIAIBIBAEMON TPACCHI;

TIOJIOKEHUIO ¥ OPUEHTAINHN TIEPECEKAIOINXCS 0OBEKTOB C 00EHX CTOPOH;

pa3paboTke 1 KOHCTPYKTHUBHOMY O(OPMIICHHIO TIepeCeueHHS,

PacKpeIUIeHHo TPyOOIpOBOa U COCTABIIAIOIINX €T0 KOHCTPYKIINH;

YCTaHOBKE HECYITNX KOHCTPYKIHUH (OTOp) MITH TPAaBUHHBIX OCHOBAHHIA;

MEPOIIPUATHSAM, TIPEIOTBPAIIAIONIIM 3PO3HOHHOE BO3ACHCTBHE HA KOHCTPYK-
TUBHBIE JIEMEHTHI TPyOOIIpOBO/a;

TEKyIIeMy KOHTPOITIO;

JIOITyCTHMBIM OTKJIOHCHHUSIM;

JOOBIM JIPYTUM COCTABIISIOIIMM KOHCTPYKIIMHM TEPECEUECHHS MOABOJHOTO
TpyOOTIpOBO/Ia.

8.2.13 [Ipu TpaccupoBKe IMOIBOJHOTO TPYOOIPOBOAA B CEHCMHYECKH Omac-
HBIX PailOHaxX JIOJKHBI OBITH BHITIOIHEHBI CIIEAYIONINE TPEOOBAHMS:

.1 He moryckaeTcs JKeCTKOe KpeIIeHne TPYOOIpOBOIOB K JOHHOMY H Oepe-
TOBOMY 000pyZnoBaHMIO. B ciiydae HEOOXOMMMOCTH TaKHX COCIWHEHHH CIEIyeT
MIPeyCMaTpuBaTh yCTPOMCTBO KPUBOIMHEHHBIX BCTABOK HMIJIM KOMIECHCHPYIOIINX
YCTPOMCTB, pa3Mepsl M KOMIICHCAIIMOHHAs CIIOCOOHOCTH KOTOPBIX JOJIKHBI yCTa-
HaBIJIMBATHCS PACUETOM;

.2 TIpH TIepeceYeHnH TPyOOIPOBOIOM YYacCTKOB TPAcChl ¢ TPYHTaMH, Pe3-
KO OTIMYAIOIIMMHUCS ApYT OT Apyra CEHCMHYECKHMH CBOWCTBAMH, HEOOXOANMO
MIPeyCMaTpUBaTh BO3MOKHOCTh CBOOOIHOTO MEpEMEIIEHHS U 1e(hOPMUPOBAHUS
TpyOomnpoBoxaa. [Ipu 3armyOnernn TpyOOmpoBona HA TAaKUX YYacTKaX PEKOMEH-
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JIyeTcs yCTPOWCTBO TPAHIIEH C TOJOTHMMH OTKOCAMH M 3achIllKa TPyOOIpoBoaa
KPYITHO3EPHHCTHIM TIECKOM;

.3 mepecedenne TpyOONPOBOAOM 30H AKTHUBHBIX TEKTOHHYECKHX Pa3IOMOB
JIOITyCKaeTCs IMoJ yIitoM, Ou3kuM K 90°. TIpu 3ToM clieyeT IpuMeHATh, Kak Ipa-
BWJIO, He3anTyOJIeHHBIN B JOHHBIN TPYHT crocod mpoknaaku. [Ipu 3ToM HeoOxo-
JTIIMO COOMIONATh ONpeAeTICHHYIO (TpanenenaanbHyo) GopMy TpaHIIEH ¢ TOIO0-
TUMU OTKocamHu (He MeHee 1 : 2).

JnnHa ydJacTka mepecedeHust TpyOOIpOBOIOM AKTHBHOTO TEKTOHHYECKOTO
pa3nomMa IpHHAMAETCS paBHOH mMpHHE pazinoma mioc 100 M B KaXIyio CTOPOHY
OT rpaHHmI] pa3noma. Ha rpanuiax nepecedeHnii TpyOOnpoBOJOM 30H aKTHBHBIX
TEKTOHWYIECKHX Pa3JIOMOB BO3MOXKHO MPUMEHEHNE KOHCTPYKIUH ISl HOBBIICHHS
rudkocTH TpyOoIpoBoaa (YCTPOHCTBO KOMIIEHCATOPOB);

.4 nms obecrieueHus O0MIEH YCTOMIUBOCTH TIOABOJHOTO TPYOOIIPOBOAa TIpH
JIEHCTBUN CEHCMHIYECKOI BOJTHBI, HAIIPABIIEHHOH BIOJb MPOIOIBHOW OCH TPyOO-
MPOBOJA, TPyOOIIPOBO MOXKET 3anTyOIsATECS B JOHHBIN I'PYHT. Benmunna 3anmy-
OJEHUS PACCUMTHIBACTCS C YIETOM JHarpaMM B3aHMOACHCTBHUS TpyOOIpoBoa ¢
TpyHTOM, (pU3MUYECKON HENMHEHHOCTH MaTrepraia TpyO M BO3MOKHOM BBIITYKIIO-
CTH YYaCTKOB TPyOOIPOBOJa B BEPTUKAIBGHOH IIOCKOCTH.

8.3 JOMMOJHUTEJBLHBIE MEPHI 110 3AIUTE TPYBONPOBOJA
B PAMOHAX MHTEHCHBHOI JIEJIOBOM SK3APAITAN

8.3.1 O0mue noJioskeHus.

8.3.1.1 B akBaropusx ¢ CE30HHBIM JIEITHBIM IIOKPOBOM (3aMep3atoIiie Mopst
Kacmuiickoe, banrtuiickoe, OX0TCKOE U T. /I.) 1 Ha MOPCKOM apKTHUYECKOM IIeTb(pe
(bapenmneso, Iledopckoe, Kapckoe mops, baiimapankas ryba u T. A.) Ipu Haiu-
YMH TPU3HAKOB JIEAOBOM 3K3apalliH, BHISIBICHHBIX B IEPHOJ U3BICKAHUI HHCTPY-
MEHTAJIBHBIMH METOIaMH (TTOZBOIHAS TEIEBU3NOHHAS ChEMKa, COHApHAst ChEMKa,
BOJIOJIa3HOE 00Cie0BaHNE), TPYOOIIPOBOX ITOIDKEH OBITH 3arIyOJieH B TOHHBIH
TPYHT.

8.3.1.2 Bennunna 3armmyOneHus MOABOAHOTO TPYOOIIPOBOAA B TOHHBIA TPYHT
HAa3HA4aeTCsl HA OCHOBAaHMWHM PACUCTHOM BEJIMYMHBI SK3apaIid, KOTOPas MOXKET
OBITH OmpesiesieHa Ha OCHOBAHHH:

TapaMeTpoB pacrpeneneHuii 6oposn — cm. 8.3.2;

MMHTAIMOHHO-CTAaTHCTHYIECKOTO MOJICIUPOBAHMS TIpoIlecca dK3apanuu —
em. 8.3.3;

apaMeTpoB JISTOBBIX 00pa3oBaHmii — cM. §.3.4.
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ITpu BeIOOpE crIOCO0a OIpeeNeHNs PACUETHON BEITMIHHBI 3K3apAINH CIIEITy-
€T OT/IaBaTh NMPEANIOYTEHHUE TIEPBBIM JBYM U3 YKa3aHHBIX BBIIIE CIIOCOOOB MM MX
KOMOWMHAITHH.

8.3.1.3 Bemmunna 3antyOineHus TpyOOpoBoaa B JOHHBIN TPYHT IO €r0 Tpac-
CE MOXKET M3MEHATHCSI HIIM IIPHHUMATHCSI PABHOW HYITIO (HE3arTyOJICHHBIN B TPYHT
TpyOOIIPOBOM) B 3aBHCHMOCTH OT TIIyOMHBI aKBaTOPHH, ITapaMeTPOB dK3aparnu
1 JIEOBBIX 00pa30BaHMH, UII YETO Tpaccy TpyOOIpoBoOIa pEKOMEHIyeTCs pas-
OuBaTh Ha y4acTKH. BenuumHa 3anmyOieHus B Ipeienax ydJacTka MPUHIMAETCs
MTOCTOSTHHOM.

8.3.1.4 TIpu oTCYTCTBHH JaHHBIX O TapaMeTpax SK3apallOHHBIX 0Opo3n B
KauecTBE KPUTEPHS pa30NEHNs TPAcChl HA YIACTKH CIIEAYET MPUHIMATB!

OJHOPOAHOCTH Y4acTKa TPAcChI IO TPYHTY;

MIOBTOPSIEMOCTD HPEBBIICHNS 0CAAKaMH KHJIEH TOPOCOB TIIyOUHBI MOPSI.

Paz6uBKa Tpacchel TpyOOIpoBOIa Ha yYACTKA MOXKET OBITh TAKKE MIPOM3BEICHA
T10 JAHHBIM, TIOJTyYEHHBIM C TOMOIIBIO MATEMATHIECKOTO MOAEINPOBAHHS POLIEC-
ca dK3apaluy, BEITOJHEHHOTO 110 METoIuKe, ogooperHoi Peructpom (cm. 8.3.3).

8.3.2 Onpenenenue BeJUYNHBI 3arTy0JIeHHs B 3aBHCHMOCTH OT MapaMe-
TPOB pacnpeaeaenuii 60po3a.

8.3.2.1 Kpurepusimu pa3zdoueHus Tpaccsl TpyOOIpoBoIa Ha YIACTKA JOIDKHBI
CITyXHTb, B TIOPSAKE TIPHOPUTETHOCTH!

TapaMeTphl PacIpeIeNeHNs TITyONHBI SK3apaIlIOHHBIX O0PO3I;

YacTOTa MIEPECEUEHH K3apalmOHHBIX 0003/ Tpaccoi TpyOOTpoBOa;

IUTOTHOCTBH 9K3apallMOHHBIX OOPO3]] HA y9acTKE TPACCHI.

8.3.2.2 [Ipu npoBeaeHNN ONITUMH3ANNHN TPACCHI MIPOKIAIKK TPyOOIIpoBoOIa B
LENIX MUHUMH3ALUN 3aTpaT Ha yCTPOWCTBO TPaHIIEH I 3anTyOneHust Tpyoo-
MIPOBOJIA B KAYECTBE KPUTEPHEB ONTHMHU3ANNH CIEIYET NCIIONB30BaTh KPUTEPHUH,
TepevrciIeHHbIe B myHKkTax 8.3, 14w 83.2.1.

8.3.2.3 [Ins onpeneneHust MaKCHMATBHOW BETMIUHBI 3aTITyOJIEHHS TTOABOIHO-
ro TpyOONpoOBOAa B JOHHBIN TPYHT Ha y4acTKe Tpacchl TpyOONpoBoaa B paiioHax
C MHTCHCHBHOM JIEOBOI SK3apamnueil ITOHKHBI OBITh ONpENeIICHBI CICAYIOITIe
rapameTpsl:

cperHee KOJMYeCTBO (TNIOTHOCTH) 60po3a Ha 1 kM,

JUTMHA, IAPUHA ¥ TIyOMHA dK3aparlioHHBIX 00PO3;

ITo maHHBIM O JIMHE, MHUPHHE U TIyOMHE OOpPO3. ONPEAEIAIOTCS CpPEeTHHE
3HadeHu1. HeoOxomumo puKcHpoBaTh KOOPIAMHATHI Hadaia M KOHIIa OOPO3.

8.3.2.4 Vxazannsie B 8.3.2.3 mapaMeTphl ONMPEACTSAIOTCS 10 TaHHBIM HHXKE-
HEPHBIX M3BICKAHUMH, MPOBEICHHBIX IO Tpacce TpyOoIpoBoa (110 yJacTkam Tpac-
CBI) 32 CPOK HE MEHEE 5 HETIPEPHIBHBIX JIET.
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8.3.2.5 PacuerHas BenmmuMHA SK3apalMi 3aJaHHON TOBTOPSIEMOCTH hN, M,
paccunThIBaeTCs 10 popmyie

hy=h-In(n - T), (8.3.2.5)

rae 7 — BbIOOpPOYHOE CpelHee 3HaUCHUE TIIYOHHBI K3apallMOHHBIX O0PO3]1 3a BECh MEPUOA HaOMII0-
JICHUH, MepPeCceKaroluX TPAcCy B paMKax yqacTKa, Ha KOTOPOM BBISIBICHBI MMPH3HAKH JK3a-
pauuu, M;
n, — cpeHee KoTMIecTBO 60po3/, epeceKaroNIiX TPaccy 3a OJIMH TOfT;
T — nepuoy MoBTOPSAEMOCTH, JIET (€CITH HE OTOBOPEHO MHAYe, NpUHUMaeTcs paBHbIM 100 rogam).

8.3.2.6 B ciyuae, xorma Tpacca TpyOONpOBOAA ONpENENEHa, BENHIMHA 71,
ompernernseTcs HeNOCPEICTBEHHO 10 TaHHBIM HHXEHEPHBIX H3bICKaHHUH.

8.3.2.7 B ciyd4ae, Korma W3BECTHO TOJBKO HAIIPABICHHE TPACCHI TPyOOIpo-
BOJIa, A HAIIpaBJICHUE OOPO3 MMEET BRIPaKCHHBIN XapakTep (pacipeneieHue Ha-
TIpaBIeHUS OOPO3/T MMEET SPKO BBIPAKEHHYIO MOIY), BEJMYMHA 71, OTIPEIENSETCS
o opmyie

n,=n,- M[L|sin(o)]] (8.3.2.7)

Tae n,— IIOTHOCTH 60po3/1 HA eAUHUILY TUIONIAAH, 1/KM?,
(¢ — yroia Mexay 00po30ii ¥ Tpaccou,
M[] — oneparop MaTeMaTHYE€CKOTO OXKUIAHHMSI.

8.3.2.8 Ecnu HarpaBnerne 60po31 IMeeT paBHOMEPHOE paclpeieieHue Wn
OpHeHTalusA 60PO3/T HE MOXKET OBITh ONPEJIENIEHa, TO BEIMYHMHA 71, OTIPEIENSETCS
o opmyre

n=2m- IE n, (8.3.2.8)

e I— BBIOOPOYHAS CpeAHSs JITMHA OOPO3/IbI, KM.

8.3.2.9 Bennunna 3armyOneHus MOABOAHOTO TPYOOIPOBOAA B TOHHBIA TPYHT
H, M, Ha Tpacce (y4acTKe Tpacchl) ¢ BBISIBICHHBIMH IIPU3HAKaMH JISTOBOH dK3apa-
IIUH JOJDKHA OBITH HE MEHEEe OIPEIeNIeHHOH 1o GpopMyrie

H=h,+Ak, (8.3.2.9)

rae A —3amac Ha BENWYUHY 3anTyOJIeHus, Kak paBuilo, IPUHUMAETCS paBHBIM | M (BeIMYMHA 3araca
MOXET OBbITh YMCHbIIICHA MIPH HAJIMYHU COOTBETCTBYIOIIETO0 0O0OCHOBAHHS U PacyeTa, BBINOJI-
HEHHOTO M0 METOJMKE, 0100peHHoH Peructpom).
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k, — koo unment 3anaca, yauThIBaIOIMii K1acc TPyOONPOBO/A, HA3HAYAETCS B COOTBETCTBUHM €

120L.8.3.20

TaGnuua 8.3.2.9
3HaueHns K0A(P(PHUIMEHTOB 3anaca HA BeJIMYMHY 3ar1y0JeHus Tpyoonposoaa

Kuace tpy6ompoBona
L, L1 L2 L3 G, Gl G2 G3
k 1,0 1,2 1,3 1,0 1,2 1,3

8.3.3 UMHTAaNHOHHO-CTATHCTHYECKOE MOJEJHPOBAHNE MpoIecca IK3a-
pauuu.

8.3.3.1 PacuerHOoe 3HA4YEHHE JIEZOBOM 3K3apallii Ha TPyHTE MOPCKOTO JHA
MOXKET OBITH OIMPECACIICHO IPU MOMOIIN UMUTAITUOHHO-CTAaTUCTUICCKOI'O MOICIIN-
pOBaHUs MpoIecca dK3apaiuu, o100peHHoro Peructpom. IIpu 3ToM HEOOX0TUMO,
YTOOBI METOIMKA YUUTHIBAJIA BETPOBOM PEXKUM, PEKUM TCUCHHUH B JISOBHIHN NepH-
O, IPUIIUBHO-OTIINBHBIC KOJIEOAHUsI YPOBHS BOJBI, TPOGUIN ITyOUH, CBOHCTBA
JOHHBIX T'PYHTOB, CTaTUCTHYCCKUC XAPAKTECPUCTUKHU MOp(bOMeTpI/IquKI/IX napa-
METPOB JIASHBIX 00pa30BaHU, MOTYUISHHBIE HA JOCTATOYHO MPEACTABUTEILHOM
BBIOOPKE.

8.3.3.2 Pa3buBka Tpacchl TpyOONpoBOAa HA YYACTKH MPOU3BOIUTCS B COOT-
BercTBuH ¢ 8.3.1.4.

8.3.3.3 Benuunna 3army0iaeHus MOJBOAHOTO TPYOOIPOBOIa B JOHHBINA I'PYHT
orpezenseTcs B cooTBeTcTBUU ¢ §.3.2.9 Ha OCHOBAaHWH PACUETHOM BEINYNHBI IK-
3apauuu /., IOMy4eHHON B pe3ylbTaTe MaTeMaTH4ECKOr0 MOJIEMPOBAHUS 3TOrO
mporiecca.

8.3.4 Onpenenenue BeJUYMHBI 3ar1y0/IeHHs] B 3aBHCHMOCTH OT mapaMe-
TPOB JIe0BBIX 00pa30BaHMIA.

8.3.4.1 [Ins ompeneneHus pacdeTHON BETMUMHBI 3K3apaliy 10 IMapaMeTpaM
JIeIOBBIX 00pa30BaHUi ISl Tpacchl (y4acTKa) MOABOJHOTO TPYOOpOBOAA TOIIK-
HBI OBITH OTIPE/ICIICHBI CIIEAYIOINE TapaMeTPHhI:

h,— rryOuHa MOpS C y4ETOM OTJIMBA, M;

h,— cpeiHee 3HAYEHHE 0CAIOK KUIIEH Jpei(yrontux Je10BbIX 00pa3oBaHHuii, M;

G, — CPEIHEKBA/IPATHYHOE OTKJIOHEHHE OCAJIKH KWJIeH nped(yrommx jemo-
BBIX 00pa3oBaHuil, M;

T, — cpennee BpeMs CyIIECTBOBAHUS JIEIOBBIX 00pa30BaHuH, CyT;

V — cpemusis CKOPOCTh Apeiida aeq0BbIX 00pa30BaHUi, KM/CYT;

N — cpemHee KOIMUYESCTBO ApeiyromuX Ieq0BbIX 00pa3oBaHuii Ha 1 KB. KM B
JIETOBBIN Mepuoz.

127



8.3.4.2 Vkazamnbie B §.3.4.1 mapaMeTpBl OMPENENSIOTCA IS OTHEITBHBIX
YYacTKOB Tpacchl TPyOONpoOBOAa, B Mpeaenax KOTOPhIX WX BEINYMHBI IPUHUMA-
I0TCS TIOCTOSSHHBIMH, O JaHHBIM HHXXCHEPHBIX M3bICKAaHWH, IMPOBEACHHBIX 32
CPOK HE MEHEE 5 HENPEPBIBHBIX JIET.

8.3.4.3 PacuerHas BenmuWHA SK3apaldd IpPU OMPENCICHHBIX MapaMeTpax
JENOBBIX 00pazoBaHMiA, yka3zaHHBIX B 8.3.4.1, paccumThIBaeTcS B CIEYIOMICH
MOCIIE0BATEIBHOCTH:

8.3.4.3.1 Onpenensrorcs Ge3pa3MepHbIC 3HAYCHUS Ek 7 A, XapaKTepHU3yIOmIre
0CaJIKy JIeOBBIX 00pa30BaHMiA, COOTBETCTBEHHO IO (hOpMyIIam:

h = hk /hs — CcpeqHss OTHOCHTENbHAs Ocagka Aper(yromero 1egoBoro oopa3ona-
HUS (8.3.4.3.1-1);

A =0, /h, — K03 PUIEENT BapraK OCAIKK IPEHPYIOIETO JEN0BOTO 06pa3oBa-
HUS (8.3.4.3.1-2).

8.3.3.2 Ilo zabm, 8.3.4.3.2 nMHEHHON MHTEPIIONAMEH IO TApamMeTpam /1, 1 A
oIpenernsieTcss BEpOITHOCTh SAMHIYHOIO IPEBHIIICHNS 0CaAKOM JIeIOBOro 00pa-
30BaHMs ITyOUHBI MOps P

Tabnuia 83.4.3.2
Beanuuna BeposirHocTu P

i,
PU
0,2 0,4 0,6 0,8 0,9
0.2 0,0 0,0 0,002119 0,11043 0,473398
04 0,0 0,002369 | 0063711 | 00238911 | 0446778
A 0,6 0,000069 | 0023542 | 0,130977 | 0280456 | 0420216
0,8 0,001554 | 0,055157 | 0,169684 | 0289655 | 0,393701
1,0 0,006738 | 0,082085 | 0,188247 | 0286505 | 0,367879

8.3.4.3.3 lcxonst U3 ycroBus HATMYMSI KOHTAKTa KHJIS JIEZI0BOTO 00pa3oBaHuUs
¢ Tpy6oIpoBoaoM ¢ obecredeHHOCThI0 1072 1/ron onpenensercs mapamerp a:

1,6

a=0,997 N VT T (8.3.4.3.3)

rae 7T — ITaHUPYEMBIH CPOK IKCILTyaTalluy TPyOOIIpOBOAa, JIeT.
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8.3.4.3.4 B 3aBucuMOCTH OT mapaMeTpoB a M A 1O AaHHBIM Tabm. 8.3.4.3.4
BBIYUCIISIETCS TTapameTp Z.

3HavyeHuns napamerpa Z

Tabnumna 8.3.4.34

a
z 0,9999 0,99995 0,99999
1,0 9,21 9,90 11,51
0,8 10,70 11,43 13,11
A 0,6 13,46 14,25 16,06
0,4 20,00 20,91 22,99
0,2 47,98 49,31 52,27

8.3.4.3.5 Onpenensercs ko3 duunent 3aryonenus K o gpopmyne

K=Z-2h,

(8.3.4.3.5)

Kosddumment K sBnsiercst KpuTepreM HEOOXOIMMOCTH 3ariTyOJIeHns TI0/(BO-
JTHOTO TPYOOIIPOBO/Ia B MOPCKOW TPYHT Ha pacCMaTprUBacMOM Y4acTKe TPacChl:

ecin K < 1, To 3amyOisiTh TpyOOIIpOBOJ HE TpedyeTcs;
eciu K > 1, To TpeOyercs 3amy0OieHue TpyoonpoBoaa.

8.3.4.3.6 PacuetHas BenMuMHA HK3apalUd HAa PACCMATPHUBAEMOM YUacTKe
Tpacchl TPyOONpoBosa /1, M, ONPENENAETCA 110 hopmyIte

hy=h-(K-1)-k,

(8.3.4.3.6)

rae  k,— MONpaBoYHbIH KOYPQUIMCHT, YUUTHIBAIOUIMI CBOHCTBA JOHHOTO IPYHTA, HA3HAYACTCS B CO-

OTBETCTBUH C ﬁsH . 8 |§ & |§ “

3HaueHHs MONPABOYHBLIX K03 HIHEHTOB kg

Tabnuua 83.4.3.6

Bun rpynra

Tlecok

Cynecs, CyIIIMHOK

T'nuna

k

g

0,95

0,60

0,20

8.3.4.4 Pa3buBka Tpaccsl TpyOOIIpOBOAa HA YYAaCTKU IPOU3BOIUTCS B COOT-

BercTBuu ¢ 8.3.1.4.

8.3.4.5 BenmmumHa 3armyOneHust TOIBOJHOTO TPYOOIIPOBOAA B TOHHBIH TPYHT

ONPEnCISIETCA B COOTBETCTBUHU C 8|2|2|2'
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8.4 MOPCKMUE OIIEPAIIUU ITPU YKJIAJIKE TPYBOIIPOBOJOB

8.4.1 TpeOoBaHUs HACTOSIIEH TIIABBI OTHOCATCS K TPYOOYKIIQJIOUHBIM CyIaM
n OapaM, OCYIIECTBISIONMM YKIIJIKy TpyOOIpoBomoB Ha Mopckoe nHO. Cya-
HO-TpyOOYKJIaUUK TOJKHO UMETh Kiace Peructpa minm npusHaHHoro Peructpom
kiaccudukanronHoro obmecTBa. OHO JOIDKHO OBITH OCHAIIIEHO BCEMU HEO0XO-
JUMBIMH CHUCTEMaMH, YCTPOHCTBAMHU U 00OPYAOBAaHHEM JJIsl BHIMOJIHCHHS OIIe-
panmii o ykiagke TpyOONpPOBOAOB C y4eTOM O0ECHEedYEeHUs! COOTBETCTBYIOIIEH
6e3omacHocTH. OCHOBHBIE TPEOOBaHHS K CYIHY OTPa)KalOTCs B CENU(BUKALIH 1
OTHOCSITCS K CIEYIOIIEMY:

SIKOPSIM, SIKOPHBIM IIETISIM, TPOCaM U SIKOPHBIM JIcOeaKaM;

pacKperuieHuIo;

MO3UIIMOHUPOBAaHUIO W O00OpPYAOBAaHHIO IO HAOIIONEHHIO 33 €ro ocy-
IIECTBIICHUEM;

000pYIOBaHUIO TUHAMHYECKOTO ITO3MIIMOHUPOBAHHUS M COOTBETCTBYIOMIEH
cUCTeMe KOOPHHAT;

CHCTEMaM CUTHaIIN3allly;

MOPEXOJHBIM Ka4eCTBaM Cy/IHa B 33/IaHHOM paiioHe;

KpaHOBOMY 00OPYZOBaHUIO;

TpyOOIIPOBOTHOMY MOHTa)KHOMY 00OPY/IOBaHHIO.

8.4.2 Ha cynmHe J0MKHO HAXOJIUTHCSA PYKOBOJCTBO IO TEXHHYECKOMY 00-
CIy)KMBaHHIO BCEX CHCTEM M 00OpYJOBaHHMs, 00ECIEUMBAIOIIEro O€30MacHOCTh
JIEWCTBHS B TIpoOliecce BBIMONHAEMBIX orepaiuii. [lepen skcrutyaranuei cymaHo,
ero o0OpyJIOBaHHE W CUCTEMBI JIOJDKHBI OBITh OCBUJICTEILCTBOBAHBI Peructpom
(em. 8.1.3).

8.4.3 JIy1st mO3UIIMOHUPOBAHUS TPYOOYKIAIOYHOTO CyIHA HEOOXOUMO UMETh
KapTy pacIoJIOKEHHs SIKOPHBIX ycTpoiicTB. CyqHO, OCYNIECTBISIONIEE YKIAIKY
MO/IBOJIHBIX TPYOOIIPOBOAOB, TOJDKHO PabOTaTh B IMOJHOM COOTBETCTBUHM C IPEA-
BapUTEIBHO YTBEP)KICHHOIH CXEMOW pacriojoKeHusi SKopel, oOecrieunBasl Tpe-
Oyemble YCHJIMS Ha HATSHKHBIX CBA3sX. CXema J0IDKHA CONepIKaTh CIEAYIONIYI0
nHpopmanuro:

IpearonaraeMylo Tpaccy TpyoonpoBosia 1 KOPUAOP LIS ero YKIaKH;

pacronoXeHue CyIecTBYIOIIMX TPyOOPOBOIOB M YCTAaHOBOK;

MECTa, 3ampelIeHHbIC IS TOCTAHOBKHU Ha SKOPb;

TIOJIOXKEHUE KAXKIOTO KOSl M TOUKU KaCaHMsl 3a3eMJISFOIIETO Ka0eJIst;

MOJIOKEHUE CY[HA TPU JBHKCHUHM KaXKIIOTO SIKOPS M pabodre KOOPIHHATHI
Cy[Ha TIOCJIE OCTaHOBKH IIEPEMEIIICHHUS SIKOPSI;

YIpaBJICHUE SKOPSIMH C YYETOM THIPOMETSOPOIOTUICCKIX OTPaHHYCHHH.
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8.4.4 Heo6x0mmMo OTpeenuTh MUHUMAJBHBIE PACCTOSIHHUS MEXKIY STKOPSIMH,
SIKOPHBIMHA TETISIMH (TpOocaMu), KaOelnsiMA U JIIOOBIMA APYTHMH CYIIECTBYIOIIN-
MH CTallMOHAPHBIMH KOHCTPYKIMSMH TIOBOAHBIX yCTPOMCTB, TPYOOTIPOBOOB 1
Kabeiel.

8.4.5 TpeOoBaHus K cHCTEME TO3UITMOHUPOBAHUS U TOYHOCTH €€ NIeHCTBUSA
JOJDKHBI OBITH OIPEAENEHB! Ul KaKAOTO KOHKPETHOTO CyAHA M COOTBETCTBY-
IOMMX BHEMIHUX YycIoBUi. TOYHOCTE TOPHM3OHTAIBHOTO ITO3MIMOHUPOBAHMS
JIOJDKHA TIOJTHOCTBIO COOTBETCTBOBATh TPEOOBAHMAM K JIOITYCTHMBIM OTKIOHEHH-
SIM OCEBOH JIMHUM TPyOONpoBOAa MpH yKiaake. st KOHTPOIIS MO3UIHOHUPOBA-
HUSI TOJDKHBI OBITH pa3paboTaHbl COOTBETCTBYIOIINE CHCTEMBI KOHTPOJS, yCTa-
HOBJIEHBI KOHTPOJIBHBIE TOUKH.

8.4.6 CricTeMBI TO3UTIMOHNPOBAHNS TOJDKHBI IMETh, Kak MIHIMYM, 100 %-Hoe
pe3epBUPOBAHME IS TIPEIYIPEXKACHUS OMNOOK WM cOOEB B IMO3UINOHUPOBA-
HuH. JJOKyMEHTanus, OTpaXkarollas, 9T0 CHCTEMa MPOBEPEHA B 33JaHHBIX TIpeJie-
J1aX TOYHOCTH, JTOJDKHA OBITH TOATOTOBJIEHA AJISI O3HAKOMIICHHUS! MHCIIEKTOpY Pe-
THCTpa 0 Havyajia paboT Mo yKIaake TpyOorpoBoa.

8.4.7 CynHo, ncromnb3yroliee CHCTEMY AWHAMHYECKOTO ITO3HMIIOHUPOBAHUS,
JOIDKHO COOTBETCTBOBaTh TpeboBanmsM Llmpkymsipa UMO MSC/Circ. 645 «Pyxo-
BOZAIIVE MPUHIIHIIBI JUTS CY0B C CHCTEMaM1 THHAMWYIECKOTO MTO3UIIMOHUPOBAHISD.

8.4.8 [lo mawanma paboOT MO MOHTaXXy HEOOXOIMMO OCYIIECTBHUTH IIPOBEPKY
CHCTEMBI ITO3UIIMOHUPOBAHUS C TEM, YTOOBI YOEANUTHCS, YTO BCE YNPABIAIOIINE
ycTpoiicTBa paboTaloT B 3aIaHHBIX TIpeesax TouHoCTH. CrucremMa TUCTaHINOHHO-
TO yNpaBIECHUS ABWKUATEISIMU JTOJDKHA TTPOBEPSITHCSA B pabodeM peKMMeE BMECTE
C CHCTEMOH OIIPEAEIECHHS KOOPANHAT MECTOIIOJIOKEHHS Cy/IHA, a TAKXKE MPU pa3-
JIMYHBIX BAPHAHTAX BO3HUKHOBEHHS OTKA30B.

CucteMbl KOHTPOIIS, aBApUHHON CUTHATU3AINH U PE3EPBHBIEC CHCTEMBI JOIDK-
HBI TIPOBEPATHCS B COOTBETCTBHH C IPUHATHIMHI METOIMKAMH UCTIBITAaHUN. VICTIBI-
TaHWS JOJDKHBI TIPOBOANTHCS O] HAOMIOAEHNEM HHCTIeKkTopa Pernctpa.

8.5 CITIOCOBbI YKIIAJKHU TPYBOITPOBOJOB HA MOPCKOE JTHO

8.5.1 IloxBomHBIE TPYOOIIPOBOIBI MOTYT YKIIABIBATHCS HA MOPCKOE THO pas3-
JUYHBIMHA CTIOCOOAaMH, OCHOBHBIMH M3 KOTOPBIX SIBISIOTCS: HMPOTACKHBaHHE IO
TPYHTY, METOIl CBOOOZHOTO TOTPYKEHHS, YKIaaKa C TPYOOYKIaIOUHBIX Oapx
CYIOB, OIYCKaHHE CO JIbAA, YKIAJKH C MCIOJIb30BAaHIEM HAKIOHHOTO OypeHHS.
Bo3MOXHBI 1 ApyTHE CIOCOOBI MITH WX KOMOMHAITHH.

8.5.2 [pu BeIOOpE cTIOCO6a YKIIAAKK HEOOXOIMMO YIUTHIBAaTh BHEIITHHUE YCIIO-
B, IIyOWHBI aKBaTOPHH, penbed THa IO Tpacce TPyOOIpoBOaa, CBOWCTBA JOH-
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HOTO TPYHTa, MPOIOIKUTENBHOCTD MEPHO/IA JIHI000Pa30BaHUsI, BU] TPAHCIOPTH-
pyeMoii cperbl, BO3SMOKHOCTD CO3IaHMs PACTATHBAIONINX YCHINH B yKJIa/JbIBac-
MOM TpyOOTIPOBOZIE, TEOMETPHUECKHE MapaMeTphl TPYObl M CBOMCTBAa MaTepHaia
TpyOOTIpOBO/A.

8.5.3 OcHOBO TEXHOIOTHYECKOTO MPOIecca YKIAIKA MOABOIHOTO TPyOOIIpo-
BOZIA JIOJDKHO SIBIISITBCS IEPEMEIIIEHHE €r0 B CTBOP TPACCHI U OITyCKAaHHWE Ha JIHO.
TexHONMOTHYeCKNEe CXEMBbl YKJIAJAKH MOABOIHBIX TPYOOIPOBOMOB JOIDKHBI OTpa-
JKaTh 0COOCHHOCTH Pa3MEICHNUS CTPOUTEIHLHO-MOHTAKHO TTOMIAKH, CTOCO00B
MEpEMEIIECHNS 1 OIyCKaHUs TPYyOOIIPOBOAA B CTBOP TPACCHI, IPHIIOKEHHS PACTSI-
THBAIOIINX yCWINH K TPyOONIPOBOMY, PEryAMPOBAHNUS IUIAByYECTH TPYOOIIPOBOAA
U cII0cO00B HAPALIMBAHMS TIIETEH.

IIpn ykmagke TpyOOmpoBOia BO3MOXKHO NMPHUMEHEHHE OTHON M3 OCHOBHBIX
TEXHOJIOTHYECKHUX CXEM:

.1 yknagku ¢ TpyOOyKIIaaurKa ¢ OCIIeJ0BaTeIbHBIM HapalliBaHUEM TIeTei
WK C pa3MOTKoOii ¢ 6apabaHa;

.2 IPOTacCKUBAHUSI TPYOONIPOBOAA IO THY C IIPEABAPUTEIBHBIM MOHTAKOM €TO
Ha MOJHYIO AJIMHY Ha OeperoBoil CTpONTETPHO-MOHTAKHOM TUIOIIA IKE;

.3 mporackuBaHus TPyOOIPOBO/A MO AHY C ITOCIIEI0OBATEIFHBIM HAPAIIBAHUEM;

.4 orryckaHus TPyOOIPOBOIa CBOOOIHBIM IOTPYKEHUEM C TIPEIBAPUTEIEHBIM
MOHTaKOM €TO B CTBOPE TPACCHI;

.5 omyckanust TpyOONpoBOJga CBOOOJHBIM ITOTPYKEHHEM C IOCIIEI0BATEIb-
HBIM HapalliBaHUEM TUIETEH;

.6 TpuIOHHO OYKCHPOBKH H OITyCKAHHUS IUIETEH B CTBOD;

.7 YKIaJK¥ ¢ HCHOJIb30BaHIEM HAKIIOHHOTO OypeHHs.

Bo3MOXXHO codeTaHme pa3NuYHBIX CIIOCOOOB YKIAAKH HA ydacTKax IMOJBO-
JTHOTO TPYOOTIPOBOZA B 3aBUCUMOCTH OT BHEIITHHUX YCIOBUH U ITPOQHIS TPACCHI.

8.5.4 Yknaaka TpyoonpoBoa NpoTacKUBaHUEM IO THY.

8.5.4.1 TexHomorn4yeckne CXeMbl YKIAAKH, ykazaHHble B 8,532 m 8533,
CJIeTyeT MPUMEHATH NPH YKIIAJIKE TOABOIHBIX TPYOOIIPOBOAOB MAJIOH MPOTSHKEH-
HOCTH. BBI0Op KOHKPETHON TEXHONOTHYECKONH CXEMBbI TODKEH YUUTHIBATH JUTHHY
TpyOompoBOIa, MPOQIIE €ro TPACcChl, Maccy M IUIaBYy4eCTh TPYOOIpPOBOAA, WC-
TIOJIB3YEMBIE TATOBEIE CPEICTBA M IX BO3MOYKHOE PacTOIOKeHHe (Ha Oepery u/min
Ha TIJIABCPENICTBE).

8.5.4.2 IIpu mpoTackuBaHUM TPyOOIpoBOAa (IUIETH) pamuycC ero m3ruda Ha
CITyCKOBOM TOPOKKE JOJDKEH OBITH HE MEHee BEeIMYUHBI, YkazaHHoOH B 8.2.5. [Ipn
Ha3HAYC€HWN MEHBINETO paguyca n3ruda (paanyca KpUBH3HBI CITyCKOBBIX JOPO-
JKeK) MPOYHOCTH TpyOoIrpoBoa (IIeTH) MODKHA OBITH MOATBEP)KICHA COOTBET-
CTBYIOIIIIM PacyeTOM.
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Jinst yMEHBIICHHSI TATOBOTO YCHIIHS AOITyCKaeTCs NMPUMEHEHHE TOHTOHOB,
Ppas3Tpy’KarolyX 3a CIET CBOCH MOABEMHON CHIIBI TNIETH TPYOOIIPOBOAA M CHIDKA-
IOIIMX CHJIBI TPEHUS O JOHHBIA TPYHT.

8.5.4.3 I1pn ricnons30BaHUM TPOTACKUBAHKS TOJDKHA OBITH pa3paboTaHa U Ipe-
CTaBJIEHA Ha pacCMOTpeHHe B PeTHCTp crieyromias TEXHOIOTHIeCKast JOKyMEHTAIHS:

TEXHOJIOTHsI COOPKM M CBapKH IUIETEH TpyOOIpoBOAa Ha CTPOUTEIHHO-MOH-
TaXHOH IUIOIIAJIKE;

cXeMa MPOTACKUBAHKS C YKa3aHUEM ITapaMEeTPOB CPEACTB NPHIIOKEHHS YCH-
JIMHA ¥ CIOCOOO0B aHKEPOBKH TPOCOB;

TEXHOJIOTHSI HapallBaHUsI TUIeTel TpyOOonpoBoza;

CcXeMa YCTaHOBKH TOHTOHOB W pacdeT MPOYHOCTH TPyOOmpoBoaa (TUIETH) B
paiioHE YCTaHOBKH IIOHTOHOB (TIPH UCIIOIb30BAHNH I'PYIIIIBI TOHTOHOB);

pacyeT TATOBOTO YCHJIHS M YCHIIUSI CTparuBaHus TpyOompoBoa (TUIeTH);

KOHCTPYKTHBHAsI CXeMa CITyCKOBOH JTOPOXKKH.

8.5.5 Ykiaaka TpyGonpoBoaa 0yKCHPOBKOH Ha IJIaBY.

8.5.5.1 IIpumeHeHIe TEXHOIOTHIECKUX CXeM YKIIAJKH, YKa3aHHBIX B §.5.3.4
— 8.5.3.0 u CBA3aHHBIX C IPOBEICHUEM MOPCKHX ONEpanuil ¢ HAXOISIIIMMUCS
Ha IJIaBy TpyOOompoBogaMu (IUIETBMH), JOJDKHO OTPAHHYMBATHCS JOITYCTHMBI-
MH THIPOMETEOPOJIOTHYECKIMH YCIOBUSIMHU TI0 Tpacce TPyOOIPOBOAA BO BpEMs
YKIIJKH, a TAKXKE JOJDKHO YUNTHIBATH NIyOHHY aKBaTOPHH, AIHHY TPyOOTIpOBOAA
(meTn), Maccy ¥ IUIaBy4YeCTh TPYOOIIPOBOIA, HCIIONB3yeMBIE CPEICTBA OYKCHPOB-
KH ¥ CTI0CO0 OIyCKaHUs TPyOOIpoBOIa Ha JOHHBIHN TPYHT.

8.5.5.2 IIpu ucnonb3oBaHny OYKCHPOBKH HA IDIABY IJIST YKIAIKH TPYOOTIpO-
BOJIa JIOJDKHA OBITH pa3paboTaHa M MpENCTaBIEHa HAa paccMOTpeHue B Perumctp
CJIEIyIOIIast TEXHOJIOTHYECKas JOKyMCHTAIIHS:

TEXHOJIOTHS COOPKH U CBapKH IUIETEH TPyOOIIPOBOAA Ha CTAIIEILHON ITOIIA IKE;

cXeMa CITyCKa Ha BOAY CO CTallelbHON IUIOMAIKN U OyKCHPOBKH TPyOOmpo-
Bona (Tutereit);

KOHCTPYKTHBHAsI CXeMa IOHTOHOB M MX YCTAHOBKH (TIPH OTPUIATEIBHON IIa-
BYUYECTH TPyOOIIPOBO/Ia HIIH TIETH);

cxeMa JIOTIONTHUTEIhHOM OamacTHpOBKH TpyOompoBona (IIieTn) mpu u30bI-
TOYHOM MOJIOKUTENBHOM IJIaByYECTH;

cXeMa HaJIMBa BOJBI M OTCTPONOBKU IIOHTOHOB;

pacyeT mpOoYHOCTH TPyOOIIpoBoa (TIJIETH) IPU OIYCKAaHWH Ha TOHHBIH TPYHT;

TEXHOJIOTHSI HapalBaHUs TUIeTel TpyOonpoBoza.

8.5.5.3 Ilpu 3HauMTENHHOHN TITyOWHE aKBaTOPWH, MPUBOISAIICH K IPEBBIIIC-
HUIO JOMYyCTUMBIX HANPSHKEHWH MPH YKIAIKe, C0c00 CBOOOMHOTO MOTPYKEHHS
TpyOOTIpoBOAa (TUIETH) AOJDKEH OBITH JTOTIONTHEH MPHIIOKCHHEM PaCTATHBAOIIIX

133



YCHITHI WM CaMOHATsDKCHHEM TPYOOTIpoBo/Ia (TUIETH) IPH 3aKPEIUICHUH ero KOH-
IIOB K HEMOJBI)XKHBIM O€peroBbIM oropam. Pacder mpoyHoCcTH TpyOOmpoBoaa ¢
OTIpEAEICHNEM HEOOXOANMON BEIMYNHBI PACTATHBAIOIINX YCHINH TOJKEH OBITh
npencTaBieH Pernctpy Ha paccMoTpeHue.

B 31ux ke mensx npu W30BITOYHON MONOKUTEIHHOHN TUIaBydeCTH TPyOOIpo-
Bofa (IJIETH) MOIyCKAaeTCs NMPHUMEHEHHE BpPeMEHHOW (Ha MOMEHT MpPOBEICHHS
OTIepaIyy 10 YKIIAIKEe) YTDKEISIONend 0autacCTHPOBKH.

8.5.5.4 Ilpu cocTaBIeHUN paCUETHBIX CXEM ISl IIPOBEPKHU NMPOYHOCTH TIOTPY-
JKeHHOHW 9acTu TpyOompoBoaa (IJIeTH) HeoOXOMUMO YYUTHIBATE HEHYJIEBEIE Ipa-
HUYHBIC YCIOBHUS OT OCTAOIIEHCS Ha TUIaBy YacTH TpyOompoBoaa (TUIeTH).

8.5.6 Yki1agka cTajbHBIX TPYOONPOBOIOB ¢ TPYOOYKJIATIMKA.

8.5.6.1 TexHomorn4eckas cxema yKIJIQIKH TOABOTHOTO TPyOOIIpoBo/Ia coryac-
HO 8.5.3.1 MOKHA COOTBETCTBOBATh TEXHMUECKUM ITapaMeTpaM TPyOOyKJIaaurKa
(BKJTIOUAs CTIOCOOBI OIMyCKaHUS TPYOOIIPOBOIA M OTPAaHIYEHHS 110 TTPON3BOACTBY
paboT 1Mo THAPOMETEOPOIOTHIECKUM YCIIOBHSIM), YIUTHIBATH ITyOUHY aKBaTOPHH
U penbed Tpacchl, TeOMETPUIECKHE TapaMETPhI U CBOMCTBA MaTepHaia Tpyo.

8.5.6.2 I1pu yxiaake TpyOOIpoBoa JOIKHA OBITH 0OEcIIedeHa ero MPOYHOCTh
¥ OTCYTCTBHE HadaJIbHBIX MOBPEXICHNH TPYObI ITOCIIE YKIaKH B BUIE OCTaTO9-
HBIX IDIACTHYECKHX Nedopmanuii 1 ToPppoB (JIOKAIEHOW MOTEPH YCTOHIHUBOCTH)
CTEHKH TPYObI M pa3pylIeHHs OanacTa min u3omanun. [Ipy 3Ha9uTebHBIX TITy-
OmHaX YKIagKu TPyOOIpPOBOAa HEOOXOOMMO MPUMEHEHUE HATSKHBIX yCTPOHCTB
(IprIOXKeHNE PACTITUBAIOIINX yCHIIHI).

8.5.6.3 IIpu ncnonp30BaHUH CIIOCO0a YKIAIKA TPyOOIIPOBOIOB C TPYOOYK-
Ja9uKa ¢ TOCIIeI0BaTeIbHBIM HApAIMBAaHUEM IUIETEH JOIDKHA OBITH pa3paboTa-
Ha 1 TIPEJCTaBJIeHa Ha PacCMOTpeHne B PerucTp ciemyromasi TEXHOIOTHYECKast
JOKyMEHTAIHS:

TEXHOJIOTHYECKAsl M PACUCTHAs CXeMa YKIIAIKH;

TEXHOJIOTHSI COOPKH U CBapKH IUIETeH TpyOOompoBoa;

pacdeT MpoYHOCTH TPYOONPOBOAA MPH YKIIAIKE.

8.5.6.4 Yxmanka J-cocoOoM IOJDKHA TPEAToNaraTh MPHIOKEHUE TOPHU30H-
TAJILHOM CHITBI K BEPXHEMY KOHILy TPyOOTIPOBOZa, JOCTATOYHON A 00ECIICICHHS
6e3omacHON YKIAAKU. YCHIIHE JOIDKHO CO3aBaThCsl CHEHHANGHBIMUA CHIOBBIMHU
YCTPOHWCTBAaMH (HATSDKUTEISIMI ), CHCTEMOM TMHAMUYECKOTO HIIH SKOPHOTO TTO3HIIH-
OHHUPOBaHWUS TPyOOyKIagunKa. HeoOXoauMo HCIIoIb30BaTh 10CTATOYHO HaJEKHBIC
CHCTEMBI TTO3UIHOHNPOBAHHMS C PE3EPBUPOBAHUEM HE MEHEE JBYKPATHOTO 10 CyM-
MapHO# Tsre. [IpeArnoITuTeThHO MCIIONh30BaHHE TPYOOYKIaINKOB (TpyOOyKIIa-
JIOYHBIX CYZIOB) ITOTYTIOTPY>KHOTO THITA WIIM TIPEKPAIIEHHE YKIIa KK P BOJTHEHNH,
MOBBIIIAIONIEM OIACHOCTH MTOTYYCHNS Hada IbHBIX TIOBPEKACHNH TPYOBI.
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8.5.6.5 Topu3oHTaNBHAS CcHia, IPUIIOKEHHAS! K BEPXHEMY KOHITY TPYOOTIIpO-
BOIIa TIPH €ro yKiIagke J-criocoboM ¢ TpyOoyKiIaaumka JOKHA OBITh HE MEHee
BenuuMHbI F, KH, onpeneneHHoN U3 claenyommX yCIOBHi:

§2-8,-8, <09 kR -S>, (8.5.6.5-1)

rie S, — xombueskle Hanpsokenus, Mlla, onpenensemsie o hopmyne

p, g h D,
§,=—————- 10 (8.5.6.5-2)
241
S_— cymMmapHbIe IpofioNbHbIe HanpsikeHus, MIla, onpenensemsle no popmysie
S =8+, (8.5.6.5-3)
Sl — IIPOAOJIBHBIC HAIIPSXKECHUS OT FOpHSOHTaJ’ILHOﬁ CHIJIbI, 1\/[1_18.7 ONPeaCIIIEMBIC T10 (bopMyne
F
8= 10 (8.5.6.5-4)
D, +1)1,

S, — MpojoNIbHbIE HANPSKEHHs OT M3ruba B palfoHe MUHMMANBHOH KPHUBH3HBI TPyOONpOBOZA,
MITa, onpexensemsie 110 hopmyrie

M
§,=————-10% (8.5.6.5-5)
n(D,, +t) ¢t

int

M — HanbGonpunii M3rudaroIINii MOMEHT B TpybompoBoze, KHM, onpenensemslii o popmyiie
EnD} [1-(1-2¢t /D, )1h (1+m)2+m)
M— .

10 (8.5.6.5-6)
6412 6"+ [1+ (2 +m)/ 6 - 2/ L]?

L — utiHa mpoJieTa MpoBHCAIOIEeH YacTH TpyOOIpOBO/ia, M, OTpeiesieMas 1o Gpopmyie

2-Fh
L=Al——; (8.5.6.5-7)
Y, 4

m — Ge3pa3MepHbIil mapaMeTp, OnpeIeNIAeMbIi Mo hopmylie
h-y, A
m= : (8.5.6.5-8)
3F
A — TIoIma b MOTIEPETHOTO CEUEH s TPYObI, M2, ONpeieNsieMast o hopMyIie

A=n-t (D, +t) 10 (8.5.6.5-9)
rae E — Monyns HOpMalbHOIH ynpyroctu Marepuana tpyo, MIla;
g — YCKOpeHHe CBOOOIHOTO MaieHus, M/c?;
h — TiryOrHa MOpSI Ha yJacTKe YKIaIKH, M;
Y, — YACIBHEBIH BeC Tpy6ONpoBoza B BOJC, kH/™m;
p,, — TNIOTHOCTH MOPCKOH BOJIBI, KT/M?;
D, ,— BHyTpeHHUIi 1MamMeTp TpyOONpoBOaa, MM;
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¢, — TONIIMHA CTEHOK TPYO, MM;
k_— xoa(pduiuenT 3anaca MpOYHOCTH, HA3HAYAEMBIH B COOTBETCTBUM ¢ Ta01, 8.5.6.5.

Tabnuma 8.5.6.5
3uavennsi K03()PUIUEHTOB 3aMaca NPOYHOCTH, YIUTHIBAIOUINX KJIAcC TPyOonpoBoaa

Kiace Tpy6onposoza
L, L1 L2 L3 G, Gl G2 G3
k, 1,0 0,95 0,9 1,0 0,95 0,9

8.5.6.6 Ilpm yxmanke TpybOompoBoma ¢ TpyOoykmamuuka S-criocobom Pe-
THCTpPY INPEACTABISETCS HA PACCMOTPEHHE pacdeT NMPOYHOCTH TpyOOoIpoBoa, B
pe3ynbTaTe KOTOPOro Ha3HAYaeTCs MHUHUMAIIBHOE YCUIINE HA HATSKUTENE C yde-
TOM T€OMETPUH CTUHIEPA UIIH CIIHIA, IPH YCIOBUU BBIMOIHEHHS KPUTEPHSI IPOU-
HOCTH TPYOBI Ha KaXXJIOM y4acTKe TpyOorpoBosa

§2-8,-8, +52<09 kR, (8.5.6.6)

rae S — cyMMapHbIC MPOIOJIbHBIC HANPSUKSHUSI B TPYOE B OMACHBIX pailOHaX MUHUMAIbHOU KPUBH3-
x
Hbl, MIla;

Shp — KOJIBIIEBBIC HANPSKEHUS B TPYOE B OMACHBIX palOHAX MUHUMAJIbHOMN KpuBH3HBI, MITa;

k_, — k03 dUIMENT 3amaca NPOYHOCTH, HA3HAYAEMBIH B COOTBETCTBHH ¢ TaQIHIEH 8.5.0.0.

8.5.6.7 Ilpu mcmonp30BaHMM YKJIAJKH TPYOOIPOBONOB C TPyOOyKIagdnKa
¢ pa3MoTKoi ¢ OapabaHa IopKHA OBITH pa3zpaboTaHa W MpeAcCTaBleHa HA pac-
CMOTpeHHue B Peructp, JomomHUTENBHO K yKa3aHHOHM B §.5.0.3, cienyromas Tex-
HOJIOTHYCCKad JOKYMCHTalUsA:

HaMOTKH TpyOompoBoja Ha OapabaH (CMEHHYIO KaTyIIKYy);

yIpaBlieHUE HATSHKEHUEM TPyOOITpoBoa.

8.5.6.8 Hamotka TpyOomnpoBoaa (miereii) Ha OapabaH He J0JKHA BBI3BIBATH
npomoabHyI0 aedopmarmio Tpyos! 6onee 0,3 %. TpyOoykiIagduK JOKEH OBITH
CHa0XXEH YCTPOWCTBOM JJIsl BOCCTaHOBIJICHHST ()OPMBI TIOTIEPEYHOTO CEUCHUsI TPYO
IIPU CMaTBIBaHUH TpyOompoBoa ¢ bapabaHa.

8.6 UCIIBITAHUSA NOABOAHBIX TPYBOIIPOBOJOB JABJEHUEM
8.6.1 O0mme moJIoKeHN.
8.6.1.1 VcnpITanust MOABOMHBIX TPYyOOIIPOBOIOB JABJICHUEM CIEAYET MPOU3-

BOZMTH MOCJIE ITOJTHONM TOTOBHOCTH y4JacTKa HITM BCETO TPyOOnpoBo/a (TIOTHOMH 3a-
CBITIKH, YCTAHOBKH apMaTypbl, IPHOOPOB ¥ MPOTEKTOPOB U T. 11.), OYUCTKH U KOH-
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TPOJIS €70 TIOJIOCTH € IPUMEHEHHEM HOPITHEH, OCHAIEHHBIX TPHOOPaMH KOHTPO-
151, a TaKKe TpecTaBIeHus Peructpy HeoOxoauMoit qokymeHTamn (cM. 8.6.2).

8.6.1.2 VcnpiTanus TpyOOIIPOBOAOB AaBICHUEM MPOBOMSTCS B J1BA MOCIIEIO-
BaTENbHBIX 3Tala: UCIBITAHNE HA TPOYHOCTH U ITPOBEPKA HA TEPMETHIHOCTS. Mc-
MIBITAaHNE Ha MPOYHOCTH M MPOBEPKY HA TEPMETHYHOCTH CIIEAYET MPOBOIUTH T'H-
JPaBIMYECKUM CIIOCOOOM, ST Ta30IPOBOIOB IOy CKACTCSl IPOBOANTE MIPOBEPKY
Ha TEPMETHYHOCTD ITHEBMATHIECKUM CIIOCOOOM.

I'mppaBnmdeckoe WCHBITaHUE TPYOOIPOBONOB BOMOW IPH OTPHUIIATEIEHON
TEMIIepaType BO3AyXa W/WIIM BOABI AOIYCKACTCS MPH YCIOBHU IMPEAOXPAHECHUS
TpyOOoIpoBoza, apMaTypbl ¥ IPHOOPOB OT 3aMopakuBaHUA. [IpoBeneHne HCIBI-
TaHWH JaBIEHUEM JOITyCKAETCS TONBKO MPHU ACHCTBYIOIIEH TMHNN TEXHOIOTHYe-
CKOM CBSI3H.

8.6.2 JlokymenTanus.

VcnibITaHus 1ox TaBIeHUEM JTOIDKHBI OBITh OMHCAHBI B IPOTpaMMe MITH TEX-
HOJIOTHYECKOH TOKYMEHTAIUH, KOTOPhIE MOAJIeKaT oqo0penuto Perucrpa 10 mc-
meITaHni. JJOKyMeHTanus JOIKHA CONEP KaTh CIeIYIOMIee:

.1 MHCTPYKIINH 1O SKCIUTyaTaIlH, BKIIOYAOIIHeE:

3aIOJTHEHNE TPYOOTIPOBOIA UCTIBITATEIIEHON CPeIoii;

METOJ] ! CKOPOCTH CO3AHUSI N30BITOTHOTO JIaBICHNS;

obopynoBanre/9acTi 000pyIOBaHNUS, KOTOPBIE HEOOXOIUMO H30JIMPOBATh Ha
TICPHOJ BBIACPKKH;

METOJ] U CKOPOCTH CHSITHSI JaBJICHUS,;

00€3BOKMBAHNE 1 YJAJICHNUE NCTIBITATEIbHON CPEB;

OCYIIIKY TpyOOIIpOBOAA U3HYTPH, €CIIA HEOOXOIIMO;

MIPOTHBOABAPHHHBIE MEPBI M MEPBI O€30MIaCHOCTH;

.2 00opynOBaHUE U CHCTEMBI:

ONMCAaHNE yYacTKa TPyOONpOBOAA, MOIEKAIIETO HCIBITAHUAM (pa3Mepsl,
KJIaTlaHbl, HACOCHI U T. 11.);

OTIMCAHNE MCIBITATENFHOM Cpe/ibl, BKIIIOYAIOIIEE BOZMOKHOCTD MCIIONB30Ba-
HUSI XUMHYECKHUX JT00aBOK;

TEXHIUYECKHE yCIOBHSI HA U3MEPHUTEIBHYIO araparypy 1 IpHOOpEI (TeMiepa-
Typa, IaBJICHHE, PACXOM), BKIIOYAsl NX PACIONIOKECHUE H COCIMHCHNE;

OTIMCaHNE MIPOBEPOK M MAPKUPOBKH;

pacripesneneHue MpruoopoB H3MEPEHHS TEMIIEPATYPBI BAOIb TPyOOIPOBO/Ia;

.3 pacueTsl:

BIIMSTHUS TEMIIEPATyphl U IPYTHX BHEIIHNX YCIOBUI Ha JaBIICHHE, BKITIOYAsS
OLICHKY YyBCTBHUTEIBHOCTH TEMIIEPATYPhI HCIBITATEILHON CPEIbl K N3MEHEHHAM
TeMIIEpaTypbl MOPCKOM BOIBL;
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TEOPETHUYECKON NarpaMMBbl «1aBICHAE-00bEM.

8.6.3 MepnI 6e30naCHOCTH.

MecTo npoBeeHNS UCTIBITAHUN JJOIKHO OBITH 0003HAYEHO TPEIYIPEANTEITb-
HBIMH 3HaKaMH, 9TOOBI IPEJOTBPATUTh HECAHKIIMOHUPOBAHHBIN TOCTYI IEPCOHA-
JIa BO BPEMsI ITPOBEICHUS UCTIBITAHUN Ha TEPMETHIHOCTD.

8.6.4 UcnpITaHUSA HA POYHOCTH.

HVcnpiTanme TpyOONpOBOOB AABIEHHEM HA ITPOYHOCTD IIPOBOANTCS AJISI IPO-
BEPKH BO3MOXXHOCTH paboTHI TpyOOIpoBoAa mpu paboyeM MaBICHUH C OIpere-
JICHHBIM 3a11acoM. MUHUMaIbHOE IaBICHHE MTPU THIPOCTATHIECKUX UCIIBITAHNAX
Ha TPOYHOCTH JOJDKHO OBITH B 1,25 paza Gorbliie pabodero 1aBiIeHUs.

[Ipn ruapocTaTHUECKUX UCIBITAHNUAX Ha MPOYHOCTh CyMMAapHbIC HarpspKe-
HUS B TpyOe He JOIDKHBI IpeBbmath 0,95 ot mpeaena TekydecTr MeTaiia Tpyo.

CxopocTh mombema/cOpoca AaBICHHS B TPyOOIPOBOAE MPH HCIBITAHUN
nmokHa ObITh He Oomee 0,1 MIla/MuH, IpH TOCTHXKCHWW BEIWYIWHBI TABICHUS,
paBHO# 0,9 HWCHBITaTETHHOTO IABICHHSA, CKOPOCTHh TOABEMa/cOpoca TaBICHUS
nomkHa ObITh cHkeHa 10 0,01 MIla/mMuH.

Bpewms BeIIepkKH TpyOOIIPOBO/IA IO UCTIHITATEIEHEIM AaBJieHHEM (0e3 yue-
Ta BpEMEHH HarHETaHWUS W/WIN cOpoca JaBICHUs, a TAK)Ke BBIICPIKKH JUIS BHIPaB-
HHUBAHHS TEMIIEPATYPhI U TABICHNS) JOJDKHO COCTAaBIATh HE MeHee 12 1.

TpyOormpoBoz cunTaeTcs BBIICPKABIINM HCIIBITAHUE HA TPOYHOCTD, CITH 32
MIEPHO/T NCIIBITAHMS TIaJICHNE ABICHUS COCTaBISIET He Oonee 1 % mpu HenmpephIB-
HOM MOHHTOPWHTE BEIMIHMHBI IABICHUS U TEMIIEPATYPHI WIN UX TUCKPETHBIX 3a-
Mepax depes Kaxasie 15 MuH.

8.6.5 UcnbITaHUA HA TePMETUYHOCTb.

VcnpITanus Ha TepMETHYHOCTH TOIBOAHOTO TPYOOIpPOBOAa POBOISTCS I10-
CJIe MCHBITAHUS HA MPOYHOCTH MyTEM CHI)KECHHS HCIIBITATEIFHOTO IABICHUS J0
BEJIMYMHEI, TIpeBBIIIaONIei padodee masienue B 1,10 pas. [IpomomkuTensHOCTD
MPOBEACHUS MCIBITAHWI Ha TEPMETHYHOCTH OIPEACIAETCS BPEMEHEM, HE00X0-
JVMBIM JJIs1 OCMOTpa Bcel Tpacchl TpyOOIpOBO/Ia MM UCTIBITEIBAEMOTO yJacTKa,
MIPOIOIDKUATENFHOCTD UCTIBITAHAN JOIDKHA OBITH He MeHee 12 4 6e3 ydera BpeMe-
HH HarHeTaHWs W/wim cOpoca aBlICHHMS, a TAKXKE BBIICPIKKHU TSI BRIpaBHUBAHUS
TEMIIEpaTyphl ¥ JABICHHUS.

TpyOormpoBoz cauTaeTcs BBIACPKABIINM HCITBITAHNE HA TEPMETUIHOCTD, €CITH
3a TMEepHO UCIIBITAaHNS HE OOHAPYKEHBI YTEUKH, a N3MCHEHHE aBJICHUS COCTaB-
nsiet He 6onee + 0,2 % Tpu HEMPEPHIBHOM MOHUTOPHHTE BENNYMHBI JABICHUS H
TeMIIepaTyphl WA UX JUCKPETHBIX 3aMepax depe3 Kaxkapie 15 mun. [Ipu xoneba-
HUSIX TEMIIEPaTyphl OKPYKAIOIIEH Cpelbl M yPOBHS MOPS BO BPEMsI MCTIBITAaHUH
JIOITyCKaeTCsl I3MEHEHHe JaBleHHs B TpyOomposoze 1o + 0,4 %.
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8.6.6 UcnbiTaTesbHas cpena.

HcnpiTatensHolt cpenoll 0OBIYHO sBIsIETCS NPOQMIBTpOBaHHAs IMpecHas
BOJa WIM NpOQUIGTPOBaHHAs MOPCKas BOJA, KOTOPHIE MOTYT IIOJIBEPIHYTHCS
XMUMHYECKOol 00paboTKe AJIsl MPeJOTBpAIlEeHUs] BHYTPEHHEH KOppO3uH Tpyoo-
IIPOBOJA.

8.6.7 3anosiHeHue TPyOONIPOBOAA M CO3JaHUE U3OBITOYHOIO AABJIEHUS.

8.6.7.1 Bo BpeMsi 3alOJIHEHHUS UCIIBITHIBAEMOTO y4YacTKa HEOOXOIUMO IIpH-
HSITh MEPHI ITPEAOCTOPOKHOCTH, YTOOB! OTPAaHUYNUTh HATWYHE BO3AYIIHBIX ITy3bI-
peit o Benmmannbl 0,2 % 00miero oobeMa 3armoIHeHNS.

8.6.7.2 Ipu Bcex cnocoOax MCHBITAHUS HA IPOYHOCTH U TePMETHYHOCTD ISt
W3MEpEHNs! AaBJICHHS JJOIDKHBI IIPUMEHSTHCSI IIOBEPEHHBIE INCTAHIIMOHHBIC TIPH-
OOpBI MIIM MaHOMETPHI C MPEeSIOM M3MEPEHHs, PaBHBIM 1,25 HCHBITaTeIHHOTO
JIaBJICHUsI, ¥ KJIACCOM TOYHOCTH He HYDKe 1.

8.6.7.3 3aMepsl BO3IYLIHBIX My3bIpE HA UCTIBITHIBAEMOM Y4aCTKE BBIMOIHS-
I0TCSI BO BpeMsI IIEpPBOHAYaIbHOTO CO3AaHMsI N30BITOYHOTO AAaBJICHHS. ITO MOXKET
OBITH CIETIaHO TI0 JHarpaMMe «JIaBlieHne — 00beM», OCHOBAaHHOW Ha BEIMYMHAX
JaBJIeHUs 1 00beMa, U3MEPEHHBIX B IIPOLIECCE MMOBHIIICHNUS JIABICHUS.

8.6.8 KoncepBanust HCNIBITHIBAEMOT0 Y4acTKA.

Jns mpenoTBpalieHns BHYyTPEeHHEH KOPPO3UH HEOOXOMMO ITPOM3BECTH KOH-
CepBalMIO UCTIBITBIBAEMOTO yYacTKa II0CJIe UCTIBITaHUH MO NaBiaeHueM. J{ist aTux
LeNeif MOKHO MCIIOb30BaTh HHEPTHBIHN ra3 WM HHIMOMPOBaHHYIO BOJY.

8.6.9 Obe3Bo:kMBaHME U CYILIKA.

CO6poc MHrMOMPOBAaHHOW UCTIBITATEIEHON BOJBI JIM €€ YTHIM3ALMS JJOIKEH
OBITH COIIACOBaH C HAIMOHAJIBHBIM OpraHoM Hajazopa. Eciam TpeOyercst ocymika
JUISl TIPEIOTBpAIllEHUsT BHYTPEHHEW KOPPO3MM WIIM 00pa3oBaHMs T'MIPATOB, TO
MOoAPOOHOE ONMHCAHKE HPOLENYPHI AOJDKHO OBITH NpeicTaBieHo B Perucrp s
on00peHUs.

9 TEXHUYECKOE OBCJIY KUBAHUE U PEMOHT

9.1 TEXHUYECKOE OBCJIYKMBAHUE

9.1.1 O0mme mMOJIOKEHHUS.

9.1.1.1 Be3onacHocTh, 3()(EKTUBHOCTh M HAAEKHOCTh IKCIUTyaTallud MOp-
CKOTO ITOZIBOJTHOTO TPyOOIIPOBO/Ia T0JKHA 00€CIIeUNBaTHCS PerllaMeHTHPOBaHHON
CHCTEMOM TeXHHYECKOro 00CITyKMBaHUs TPyOOIpOBO/Ia, KOTOpasi pa3pabaTeiBaeT-
Csl ee BJIAJICNbLIEM Ha OCHOBaHWH TpeOOBaHMH HaJA30PHBIX OPraHOB, CTAaHIAPTOB
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MPEANPUATHH, K KOTOPBIM NPHUHAIICKHUT BIIa/IeIel] TPyOOopoBo/a, 1 TpeOOBaHUH
IIpaBun MIIT.

9.1.1.2 Texanueckoe 00CIy)KHBaHHE 0OBEKTOB MOPCKOTO ITOIBOIHOTO TPYOO-
MPOBOJA JOJKHO BKITFOYATh:

MIEPUOANIECKHE OCMOTPBI TPACCHI TPyOOIIPOBO/Ia;

puOOpHBIE 00CIeIOBAHIS TPACCH TPYOOIPOBOIa H COOCTBEHHO TPYOOIIpO-
BoJa (Hedexrarus TpyoonpoBoaa);

MIEPUOANIECKUI KOHTPOJIb COCTOSIHUSI 0OBEKTOB M CHCTEM TPYOOIIPOBOAA;

THPABINYECKUE UCTIBITAaHNS TPYOOIIPOBO/a;

PEMOHTHBIE M PEMOHTHO-TIPOQHUIAKTHUECKHE PAOOTHI, B TOM YHCIE IHOCIE
BO3MO)KHOTO BO3JIEHCTBHS CITydaifHBIX M 0COOBIX (aBapMITHBIX) HATPy30K.

9.1.1.3 I'mppaBnuvecKre WCIBITAHHUS IPOBOMISATCS TMOCIE PEMOHTOB, IIEepe-
000pyHOBaHUS W UCTEUCHUS PACUETHOTO CPOKa IKCIUTyaTalnu TpyOorpoBoaa, a
TakKe MIPH He TIPOBEACHUH (HE TTOJTHOM TPOBENCHNN) Ne(EKTAINN TP TIEPHOIH-
YECKHX OCMOTPAX U 00CIETOBAHMUIX.

9.1.1.4 Ilepronn9ecKuii KOHTPOIb COCTOSHUS 00BEKTOB U CHCTEM TPyOOIIpo-
BOZIA TOJDKEH MPOBOIUTHCS B OTHOIICHHN:

Tpacch TpyOorpoBoa;

TPYyO U UX COCTMHECHHUI;

KaTOJHOM/TTPOTEKTOPHOH 3alUTHI, OAJUTACTHPOBKH 1 H3O0JISIINY;

3al0pHON apMaTypbl;

CHCTEM aBTOMATH3alUH U CUTHAIN3AIINH;

(hmaHTIEeBBIX COCTITHEHUI,

CTOSIKOB M BEIXOZIOB TPYOOIIPOBOAOB Ha Oeper.

9.1.1.5 Vuactue Peructpa B mepHOmIMYecKHX OCMOTPAaxX M 0OCIEIOBAHMIX
OTIPEAEIAETCS KaueCTBOM TEXHHIECKOTO OOCITYKNBaHMS TPyOOIIPOBOIHO TpaHC-
MOPTHOM CHCTEMBI €€ BIAJICIbLEM M SIBISETCS HEOOXOAWMBIM YCIOBHEM IOA-
TBEPKJCHNUS Kilacca Pernctpa uis mogsoaHOTro TpyOOIpoBoa.

9.1.1.6 PernmamMeHTBI TEXHHYECKOTO OOCTYXHMBaHUS OOBEKTOB IIOABOIHOTO
TpyOompoBona, BXoAamux B HoMeHKIaTypy OOBEKTOB TEXHHUYECKOTO HaOIome-
Hus Perncrpa 3a MOpckuMH MOIBOAHBEIME TpyOompoBogamu (cM. 1.6 PykoBon-
ctBa MIIT), momnexar ogobpernto Peructpom.

9.1.1.7 JIroOble W3MEHEHHS B perIaMeHTaX TEXHHYECKOTO OOCIYXKHBAHHUS
00BEKTOB MOIBOAHBIX TPYOOIPOBOIOB, yKa3aHHAIX B 9.1.1.0, B TOM YuCIte TOOBIX
BH/IaX PEMOHTA JOJDKHBI OBITH COITIACOBaHbI ¢ Peructpom.

9.1.2 PersiaMeHT 0CMOTPOB H 00cJ/Ie10BaAHUIA.

Bragenen mogBoaHO#M TpyOOTIPOBOAHON TPAHCTIOPTHON CHCTEMBI yCTaHAB-
JMBAET MOPSAOK OCMOTPOB, 00CIEOBAHUH M PEITAMEHT TEXHHUECKOTO 00CITy-
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XKHUBaHUS TPyOONPOBOJA C YKa3aHWEM MEPHUOANTHOCTH M COCTaBa WX BBIMOIHE-
HUSI, BKJIIOYasi 00bEM HadaJbHBIX, MEPUOAMUCCKUX, CIIEHAIBHBIX OCMOTPOB U
oOciemoBaHmii ¥ CIIOCOOBI WX TPOBeNEHUS (BHYTPUTPYyOHAs OHMArHOCTHKA, W3-
MEpEHHUE BHEIIHNX AE(EKTOB U T. 1I.). PEeKOMeHIyeTCS TapMOHU3UPOBATH CHCTE-
My OCMOTpPOB U OOCIJIEIOBaHMH BIIaJenblia TPyOONPOBOAA C CHCTEMOW IMEpHO-
IUYeCKuX ocBUaeTenscTBOBaHUN Permctpa (cm. L4 Ipasun MIIT u pazg. 4
PyxoBoxctea MIIT).

JIOKyMEHT, oTpakaroluii 3TU MOJIOKEHUS, IpeacTaBiseTcs B Peructp Ha pac-
CMOTPEHHUE JI0 MPUHATHS TIOIBOAHOTO TPyOOIIPOBO/Ia B AKCILTYaTAIHIO.

9.1.3 Ilepuoguyeckue OCMOTPHI U 00CJIeI0BAHNA.

9.1.3.1 B mporiecce 3KCIuTyaTaiy MoJBOAHON TPYOOIPOBOIHON TPAHCIIOPT-
HOW CHCTEMBI JOJDKHBI TPOBOANUTHCS EPHOTMUECKIE OCMOTPHI M 00CIIEIOBAHMS.
VX BBIONTHEHNE SBISETCS 00SA3aHHOCTHIO BIIA/IENbIIA, KOTOPHIH 00S3aH yBEJOM-
nATh Peructp o cpokax, Meromax u oobeMax KOHTpoIrst. OCMOTPHI B 00CTIeTOBaHUS
JOJDKHBI OCYIIIECTBIIATHCS IO/ HAOMIOAEHHEM HHCIIEKTOpa Pernctpa npusnanHOH
Peructpom opranuzanmei mo MmpoBENEHHUIO MOABOJHBIX OCBUIETEIbCTBOBAHUM
W/WIY BHYTPUTPYOHOM ANArHOCTHKY TOIBOAHOTO TPyOOIIPOBO/IA B COOTBETCTBHH
¢ TpeboBanusiMu 1.8 Pykosoncrea MIIT.

9.1.3.2 OcHoOBHEIE TpeOOBaHUS K OCMOTpPaM M OOCIICIOBAHUSM, U OIIEHKE UX
pe3ynbTaroB mpencrasieHbl B Q1.4 w .15,

9.1.3.3 Cpoku meprHoANYIECKIX OCMOTPOB M 00CIEIOBaHUI W COCTaB KOH-
TPOJIMPYEMBIX MTapaMETPOB MPH MX HPOBEACHUHN CIIEAYET YCTaHABINBATH B COOT-
Bercteum ¢ 4.1.2 n 4.1.4 PyxoBoacrea MIIT. ITpu 3TOM HEOOXOMUMO YUHUTHIBATH
JIEHCTBUTENFHOE TEXHMUECKOE COCTOSTHHE TTOJBOIHOTO TPyOOIIPOBOIa M BO3MOXK-
HOCTB ITOBPEKACHUH ITOJBOIHOTO TPyOOIpPOBOIa MOCIE 3KCTPEMATIBHBIX IPUPO-
HBIX WM TEXHOTEHHBIX BO3ICHCTBHUN (3eMIIETPSICCHUM, ITOPMOB, 3a(pUKCHPOBAH-
HBIX BO3ZICHCTBUI PHIOOTIPOMBICIIOBEIX OPYIUH U T. 11.).

9.1.4 Cpoxku nepuoau4ecKuX 0CMOTPOB H 00c/IeI0BaAHUIA.

[Tpn Ha3HAYEHUH CPOKOB MPOBEACHHS NEPHOTMUECKIX OCMOTPOB M 00CIe0-
BaHWH HEOOXOAMMO yIHTHIBAT!

MIPOTHO3UPYEMBIE BETMYNHBI KOPPO3HOHHOTO M 3PO3HOHHOTO H3HOCOB TPYO 1
BO3MOKHYIO JIETPaIAIIMI0 MEXaHMUECKIX CBOWCTB MaTepHaia B MPOIECcCe MHOTO-
JIETHEH 3KCILTyaTaluy;

HaJIMYUE aKTHBHBIX JINTOXMHAMHUYECKHX MTPOIIECCOB MOPCKOTO TPYHTA;

HaJIMYue SBJICHUH HAaHOCA/pa3MbIBa U JIEIOBOM K3apaliii MOPCKOTO IPYHTa,
B TOM YHCIIE B paifoHe OeperoBoro mepexoaa TpyoompoBoa;

N3MEHYHBOCTh THIPOMETEOPOTIOTHIECKUX TTAPAMETPOB aKBATOPHUH;

Pe3yIbTaThl HPENBIAYIINX OCMOTPOB U 00CIIEIOBAHHH.
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[lepronnaeckue 0CMOTPHI M 0OCIIEIOBAHUS CIIETyeT MPOBOIUTH ONUH Pa3 B
TOJl TIO COIVIACOBAaHHOMY C Perncrpom pernmaMenTy, mpH 3TOM CIEAYyeT PyKOBOJ-
cTBOBaThcs ykazanusamu 4,14 Pyxosoxctea MIIT.

B cnyuae skcTpeMalbHBIX NPUPOIHBIX WM TEXHOT€HHBIX BO3ACHCTBUN Ha
MOIBOJHEIN TPyOOIPOBO TOIKHBI OBITH IPEyCMOTPEHBI BHEIIAHOBBIE OCMOTPHI
1 00cIIeIOBaHMsI, a TAKKE HEOOXOMUMBIH PEMOHT, 00hEM KOTOPBIX COTIACOBBIBA-
ercs ¢ Peructpom.

9.1.5 CocTaB nepuoIH4YeCKHX OCMOTPOB U 00C/Ie10BaHU.

9.1.5.1 JI;ns1 OllEHKH TEXHWYECKOTO COCTOSHUS M O0CCIICUeHUS JTabHEHTIIeH
6e30macHoil 3KCIUTyaTany MOABOJHOTO TPyOONpPOBOaa, a TaKKe AJS TIaHUPO-
BaHMS TEXHUYECKOTO OOCITYKMBaHHS MEPUOANIECCKAE OCMOTPHI M 00CIEIOBaHNS
JIOJDKHBI TIPETyCMaTpUBaTh CICAYIOIINE BUABI PadOT:

o0ree o6cieI0BaHUE TPACCH ITOJBOAHOTO TPYOOIIPOBOA, B TOM YHCIIE OTIpe-
JIETICHNE TTPOCTPAHCTBEHHOTO MOIOXKEHUS TPyOOIpOBOa U MPOTSKEHHOCTH €T0
MPOBHCAIOIINX YIACTKOB;

OTIpe/IeNICHNE 3aIIUTHOTO CJOosl TPyHTa (I 3ardyOJeHHBIX IOABOIHBIX
TpyOOTIPOBOIOB);

KOHTPOJb COCTOSIHASI aHTUKOPPO3HOHHBIX MOKPBITHH;

KOHTPOJb COCTOSIHUS 0aJITaCTHPOBKH;

BHYTPUTpPYOHAsi TUarHOCTHKA M BHEIITHEE TIOABOIHOE 00OcIeoBanme Tpyd 1o
BEISIBIICHHIO Ie(EKTOB (IedeKTanms);

KOHTPOJIb COCTOSIHAS apMaTyphl;

KOHTPOJIb COCTOSTHUS KATOAHOM/TIPOTEKTOPHOM 3aIlUTHL;

KOHTPOJb PaOOTHI CHCTEM aBTOMATH3alNH U CHTHAIN3AIHH.

CocraB mapamMeTpoB ITOIBOAHBIX TPYOOIIPOBOIOB, BEISIBIIEMbIX B XOIE YKa3aH-
HBIX pa0OT, JOJDKEH COOTBETCTBOBATh TpeboBanmsM 4.1.2 n 4. 1.3 PykoBoacrea MIIT.

9.1.5.2 [Ipn meproINIecKIX OCMOTPaX CTOSKOB JOTOIHUTENHHO K BBIIIETIC-
peuncneHaoMy B 9.1.5.1 BRITIONHSIOTCS:

OCMOTp 32)KUMHBIX M KPEISIIIIX OONTOB;

OCMOTp COCTOSIHUS (ITaHIIEBBIX COCIMHCHNH;

OLICHKA CTENIEHN 00paCTaHNsI MOPCKHMH OpTaHU3MaMH.

9.1.5.3 OmeHka TEXHHYIECKOTO COCTOSHHS apMaTyphl TIOABOIHBIX TPyOOIIpo-
BOZIOB JIOJKHA TPEyCMATPUBATH:

MIPOBEPKY pabOThI AUCTAHIIMOHHBIX MIPUBO/IOB;

nedexranuio (IIaHIeB U AeTalel Kperexa;

THPABINIECKUE UCTIBITAHHS;

JedeKTannio KOpIycoB apMaTyphl;

Je(eKTanio 3aMOPHbBIX W YIUIOTHUTEIBHBIX 3JIEMEHTOB.
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9.1.6 IlpencraBiaeHne pe3yJbTaTOB NMEPHOJUYECKHX OCMOTPOB H 00-
cIeI0BaAHMM.

9.1.6.1 Bnanenen noxBogHOrO TpyOONpoBOAa 00s3aH NMpEACTaBIATH B Pe-
THCTP Ha PaCCMOTPEHHUE PE3YIIBTaThl IEPHOINYECKIX OCMOTPOB M 00CIIEI0BaHUM,
BBINIOJTHEHHBIE B CPOKU U B COCTaBe, ykazaHHele B 9.1.4 1 9. 1.35.

9.1.6.2 Bragernern moAaBoxHOro TPyOONpPOBOAA JIOJDKEH PETUCTPUPOBATH U
YUUTHIBaTh O()OPMIICHHBIE PE3YNIBTATHl IEPUOANIECKUX OCMOTPOB M 00Cie0Ba-
HUH B TEYEHHE BCETO CPOKA AKCILTyaTalluH TPYyOOIpoBOIa.

9.1.7 Monepuunsanus.

[TpoekT MogepHU3aIMH CYIECTBYIONIEH TPAHCIIOPTHON CHCTEMBI JIOJDKHA 10~
Ty4uTh onoopenne Perucrpa. Bes mokymeHTanus ¢ pacueTaMy M HOSICHCHHUSMH
JOJDKHA OBITH IpeJCcTaBiIeHa B PerncTp Ha paccMOTpeHHe 10 Hadayia paboT mo
MOZIEPHU3AIMHU U COZIEPKATh CIICAYIOUTYI0 HH(POPMALHUIO:

MIPOEKT MOJICPHHU3ALINH;

OLICHKY BIIMSIHUS OKPYXKAIOLIeH cpelibl TPH IPOBEICHUN MOJCPHU3ALNH;

nepedeHb 000PYIOBaHMS ISl BBIITOJIHEHHS MOICPHHU3ALINH;

KOHTPOJIb Ka4eCTBAa U KPUTEPHUHU TTPHEMKH.

9.2 PEMOHT NIOABOAHBIX TPYBOIIPOBOJ0OB

9.2.1 O0mme MOJI0KEHHS.

9.2.1.1 PeMOHT ITOABOHOTO TPYOONIPOBO/a (TIAHOBBIH, aBapUHHBIN) JOIKEH
IIPOBOJIUTHCS] HA OCHOBE PE3YJIbTAaTOB €r0 KOMIUIEKCHBIX OCBHU/IETEIbCTBOBAHNH 1
nedekranny, BHITOIHAEMBIX B cooTBeTCTBUM ¢ 4.1.2 1 4.1.3 PykoBoacTea MIIT.

9.2.1.2 ITo pe3ynpraTamMm OCBUACTEIECTBOBAHUI U JC(CKTAUU JTOHKHO OBITh
OCYIIECTBIICHO:

YTOYHEHHE MECTOIOJIOKEHHS Ae(DEKTHOTO y4acTKa TpyOOIpoBOAa;

IUTAHUPOBaHUE MEPONPUATHH MO obecreyeHnIo Oe30MacHON JKCIITyaTaluu
TpyOOmIpoBOIa;

BBIOOp BU/Ia M CIIOCO0A PEMOHTA;

OIIEHKa TEXHUYECKOTO COCTOSHHs TpyOOIpoBOAa 10 M TOCIE PEMOHTHBIX
pabor.

9.2.1.3 Bux 1 cioco0 npoBeaeHust PEMOHTHBIX Pa0oOT, a TaKk)ke KOHCTPYKTOP-
CKO-TEXHOJIOTMYECKasl JOKyMEHTaIys, pa3paboTaHHas JJIsl €ro OCYIIECTBICHUS
(cM. 9.2.2), nomkHbI OBITH 0100peHs! Pernctpom.

9.2.1.4 3amperaercs BHIIOMHEHHE pabOT MO BHIOOPOYHOMY PEMOHTY Jedek-
TOB, B TOM UHCJIE€ yCTPAHEHUIO HEAOITYCTHUMBIX CBOOOIHBIX MPOJIETOB (IIPOBUCAHHI)
1 orosieHni, 6e3 pa3pabOTKK COOTBETCTBYIOIIEH TEXHIUYECKOH JOKYMEHTAIUH.
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9.2.1.5 Texyumii peMOHT, KaK MPABIIIO, BHIITOTHACTCS COBMECTHO C TEXHH-
YECKUM OOCITY)XHBAaHHEM IIOIBOJHOTO TPYOONPOBOAA COTIIACHO OIOOPEHHOMY
Pernctpom pernmaMeHTy TEXHHUYECKOW SKCIUTyaTallldl WM JOKYMEHTY €ro 3aMe-
HSIOIIEMY W Ha OCHOBAaHHH ACHCTBYIOIINX CTAHAAPTOB MPEANPHUSITHA-BIaeTbIIa/
oreparopa TpyOompoBosa.

9.2.1.6 JlomxHO OBITH MPOM3BENCHO O00sS3aTETHHOE OCBHICTEIHCTBOBAHUE
Perncrpom oTpeMOHTHPOBaHHBIX Y9aCTKOB IOIBOAHOTO TPyOONPOBO/A B paMKax
OmrDKaNIIero CieLyomero NepPUoANIECKOTO0 OCBUAETETLCTBOBAHMS.

9.2.2 Texunyeckasi JOKyMeHTaIUsl.

9.2.2.1 PemoHT m00OTO HAa3HAYEHUS, BEHINONHAEMBIH Ha KOHCTPYKITHSX,
YCTpOWCTBaX W 00OPYAOBAaHHUH TTOIBOJHON TPAHCIOPTHOW CHCTEMBI, TOJDKCH BBI-
TIOTHSATHCS B COOTBETCTBHY C TEXHITYECKOIM TOKYMEHTAIHEH, 0100peHHo# Peructpom.

9.2.2.2 TexHu4eckas TOKYMEHTAIlUS PEMOHTHBIX OIEpaIldil JOKHA BKITIO-
YaTh CIEAYIOIIEE:

JOMYCTHMBIE MTapaMeTpPhl TIOTOAHBIX M THAPOIOTHYECKUX YCIOBHH AJISI IPO-
BEJICHHSI PEMOHTHBIX PaboT;

XapaKTep MOBPEKACHUH, MOIICKAINX PEMOHTY;

TEXHOJIOTHYECKYIO IOKyMEHTAIIHIO IO BBIITOTHEHHUIO CBApKH (IIPH HEOOXOIH-
MOCTH €€ UCIIOJIb30BaHu);

YCIIOBUSI BEITTOJTHEHHUS PEMOHTA, B TOM YHCIIE YCIIOBUS O€30MacHOTO MOABEMa
HUTKH TPYOOIIPOBO/IA BHIIIIE IOBEPXHOCTH BOBI IJIsl IPOBEACHUS PadoT (TIpH He-
00XOMMOCTH €T0 UCTIOIH30BaHMS ),

TepeYeHb 000PYIOBaHUS 1 HHCTPYMEHTAIIEHOTO 00ECTIEYeHNUS, HEOOXOAMMO-
TO JUIS TIOATOTOBKH, BBITTOJTHEHHS PEMOHTHBIX U ITOCIEPEMOHTHBIX padoT;

MTOATOTOBKA MECTA MPOBEICHUS PEMOHTA,;

TEXHOJIOTHS BBITIOTHEHHSI PEMOHTA;

MTOCTIEPEMOHTHBIE TTPOIIEAYPHI, BKIIOYasi METOBI HEPA3PYIIAIOIIETO KOHTPO-
JIs1, ICTIBITAHMS TaBICHUEM U KPUTEPHUU NIPHEMKH;

TpeboBaHMs OE30ITACHOCTH TPy/Ia M SKOIOTUIECKOH Oe30MacHOCTH.

9.2.3 TexHoJI0OTHSI pEMOHTA.

9.2.3.1 PemoHTHBIE pabOTHI Ha MOABOAHBIX TPYOONPOBOAAX OCYIIECTBIIS-
I0TCS CHEIHATN3UPOBAaHHBIMH TIPEANPHUATHIMHI, UMEIONMMH CBHIETENBCTBO O
coorserctBun npeanpustus (CCIL, ¢. 7.1.27 ), Beigannoe Pernctpom (em. 1.10
PyxoBonctea MIIT).

9.2.3.2 I IpoM3BOACTBA CBAPOYHBIX pabOT JOITYCKAIOTCS CBAPIIUKH, IME-
forue neicTByromee CBUACTENBECTBO O Aomycke cBapimuka Peructpa (¢. 7.1.30)
B cooTBeTCTBUH C¢ 3.2.3. CBapOoUHbIC MaTepHaIbl M TEXHOJIOTUH CBAPKH JOJDKHBI
OBITH 0moOpeHs! Peructpom.
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9.2.3.3 [loce peMOHTa MTOIBOIHEIN TPYOOIIPOBO TOKEH OBITH BOCCTaHOB-
JIeH ¢ 00OCHOBaHMEM PacYeTHOTO CPOKA JKCILTyaTallid B COOTBETCTBHH C IIPO-
EKTHBIMHU TEXHUIECKUMH TPEOOBAHUSIMH K €70 KOHCTPYKIMN B PEXKAMaM 3KCILTY-
araruy. HeobXommMocCTh B IPOBEACHUH HCIIBITAHUI JAaBICHUEM OCIE PEMOHTA
JOJDKHA PacCMaTpUBATHCA B KKIOM OTIEIBHOM CIydae ¢ YIeTOM COCTaBa Ipo-
BE/ICHHBIX PEMOHTHBIX padoT.

9.2.3.4 B ciry4ae 3HAYUTENBHBIX Je(PEKTOB, KOTOPBIE MOTYT IIPHUBECTH K OTpa-
HUYCHHIO PEXHMMOB SKCIUIyaTallii TPyOOIpPOBOAB! M YMEHBIIEHHIO Paci€THOTO
CpOKa JKCIUTyaTallil, COOTBETCTBYIOIIHE pacuyeTHbIC OOOCHOBAaHMS MOAJIEKAT
CTIEIATIBHOMY PacCMOTpEHHUI0 Pernctpom.

9.2.4 PeMOHT KOHCTPYKIHUIi TPyGompoBoaa.

9.2.4.1 TpyOs! unu TpyOOIPOBONHI € Ne(heKTaMH HITH TIOBPEKACHUSIMH, TIpe-
BBIIIAIONIMMHI HOPMBI TEXHHIECKHX TPEOOBaHMH K JOITyCTHMBIM BEIWYWHAM JIC-
(eKTOB, TTOIeKAT PEMOHTY.

HewncnpaBHocTH, nmoaseskanye 0043aTeIbHOMY PEMOHTY, BKJIIOYAIOT:

Hapy’KHbIE TIOBPEKACHUS TPYO;

MIOBPEXICHNUSI aHTUKOPPO3HOHHOTO TOKPBITHS TPYOBI, 0a/UTaCTHBIX TOKPHI-
THH (TPy30B);

TIOBPEXICHHSI CHCTEM KaTOIXHOM I IPOTEKTOPHOM 3aIUTEHI;

JIe(EeKTHI CBAPHBIX COCANHEHNI;

nedopManuio U Mporud (MpoBHUCaHUA) TPYOOIIPOBOAA;

TIOBPEXICHNST MOHTA)XKHBIX COCANHEHUI;

KOPPO3NOHHBIE MTOBPEKICHHUS;

MIOBPEXICHHS KpEereka, KOHTPOJILHOH anmapaTrypsl U T. 1.

9.2.4.2 Tlomnexar UCIPABICHUIO TakXe Ie(eKTHBIE yIaCTKH TPacChl Tpy0o-
TIPOBOIA: OTOJICHHS TPyOOIPOBOIa, HAHOCHI TOHHOTO TPYHTA, Ne()eKTH 00BaIOB-
KM M KOHCTPYKIHH TepecedeHni ¢ IPYTHMMHU MOABOJHBIMU TPyOOIPOBOIAMH M
KaOeIsIMH U T. 1.

9.2.4.3 HapyxHple MOBPEXACHUI YYaCTKOB CTAIbHBIX TPyOONpOBOAa, Ta-
KM€ KaK 3a3yOpHHBI, IIEPOXOBATOCTH H T. Il. MOTYT YAAIATHCS 3aducTKoi. [Ipn
9TOM MHHHMaJIbHasl TOJIIIMHA CTEHKH TPYOBI JOJDKHA OCTaBaThCS B Ipenenax
JIOITyCKa.

9.2.4.4 PeMOHT CBapHOTO MIBa, B KOTOPOM METOAaMH HEpa3pyIIAIONIeTO
KOHTPOJSI WJIM BU3YaJIbHBIM OCMOTPOM OOHApyXEHBI HENOIyCTHUMBIE NE(EKTHI,
JOJDKEH BBITIONHATHCS 0 OJOOpPEHHON PerncTpoM TEXHONOTHH, BKITIOYAOIICH
cnocoObl ymaneHus nedexra u 3aBapku aedekTHoro ydactka. Ilocime pemoHTa
TIPOBOIUTCS IOBTOPHBIM KOHTPOJIb KaueCTBA CBAPKH BU3yaIbHO-U3MEPHUTEIHHBIM
KOHTPOJIEM M HEPa3pyIIAIOIINMHA METOAAMH.
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9.2.4.5 PeMOHT KOPpO3HMOHHBIX ¥ OPO3MOHHBIX YIACTKOB pa3penIacTcs TOIBKO
nocie ux Ae(eKTaluy U OLEHKH COCTOSHUS Ha COOTBETCTBHE TEXHUIECKUM Tpe-
6oBaHusAM. Pemienne o BBITIOMHEHNHN PEMOHTA HE HOJDKHO MPUHUMATHCS, TIOKa HEe
YCTaHOBJICHA BETMYNHA KOPPO3HOHHBIX ITOBPEXKICHHH.

9.2.4.6 YuacTku TpyOOIIpOBOIOB, NMCIOIIHAE HEAOMYCTUMEIE NedopMannn
¥ HE TOJUIeXAIHe PEMOHTY, JOJKHBI BBIPE3aThCS IEMUKOM C IMOCIEAYIOMeH
3aMEHOM.

9.2.5 PeMOHT TPaHCHOPTHOI cUCcTeMbI €3 ee 0CTAHOBKH.

9.2.5.1 BO3MOXXHOCTb peMOHTa TpyOOIpOBO/Ia, IPHBOIAIIETO K BPEMEHHON
OCTaHOBKE €TO0 IKCIUTyaTaI|H, JOITYCKaETCsI TOIBKO ITOCIIE CIIEIATbHOTO PACCMO-
Tpenns Peructpom. JIt000# Takoi peMOHT JOIKEH IPUBECTH K ITOTHOMY BOCCTa-
HOBJICHHIO PabOTOCTIOCOOHOCTH TPYOOIIPOBOIHOM CUCTEMBI WIIH K ee paboTocto-
COOHOCTHM Ha OCTABIIMIACS PACUETHBIN CPOK HKCILTyaTaIllH.

9.2.5.2 K "HencnpaBHOCTAM TPyOONpPOBOJa, KOTOPHIE IPHUBOAIT K BPEMEH-
HOW OCTAaHOBKE €ro JKCIUTyaTalid, OTHOCSTCS Ae(EKTH MPEBBIMIAIOIINE J1O-
MyCTUMBIE!

KOPPO3MOHHBIE 1 3PO3HOHHBIC TOBPEXKICHNUS (HApYKHBIC N BHYTPEHHHUE);

TPEIINHBI PA3INIHOTO MTPOUCXOXKICHUS;

TTOBPEK/ICHHS OT BHEIIHETO BO3ACHCTBHSA C HAPYIICHUSM LEIOCTHOCTH IT0-
KPBITHI, TOBEPXHOCTH B T€OMETPHUIECKON POPMBI TPYOHI;

HEJIOITyCTIMOE IIPOBHCAHNE TPyOOIIPOBO/Ia;

3HAYUTENBHOE HapyIlleHHe OaJulaCTHOTO MOKPHITHSA (yTpara OautacTHBIX
TPy30B).

9.2.5.3 3amepennble Tpu AedekTaruy 3HAYCHUS Ae(EKTOB CTEHKH TPYOBI
JOJDKHBI OLIEHWBATHCSI OJOOPEHHBIMH PerHcTpoM METOomaMHu B COOTBETCTBHHU C
4.1.3 PykoBonctea MIIT.

9.2.6 PeMOHT TOBPEKACHHOTO yYacTKa C YCTAaHOBKOH XOMYTOB W APYTHX
MPUCTIOCOONIEHNH B YCTPOHCTB, BOCTIPHHIMAIOIINX BHYTPEHHEE JIaBICHNE TPAHC-
MOPTUPYEMOH Cpebl, MOXKET MPUMEHATHCS MOCIE CIEHUAIBHOTO PACCMOTPEHHUS
Peructpom.

PeMoHT TpemiH cBapKoi Mo oqo0peHHo# PerncTpoM TexHOIOTHH pa3peria-
eTcs B TEX CIIydasix, KOT1a IPUYUHBI BOSHUKHOBEHHS TPEIIUHBI H3BECTHBI U TIPH-
HSTBI MEPHI TI0 YCTPAHEHHIO 3TUX TPHUHH.

9.2.7 BO3MOXHOCTB TIPOBENEHISI M CIOCOOBI PEMOHTHBIX PAa0OT IUIST THOKIX
TpyOOIIPOBOIOB MOIEKAT CHENHATLHOMY PACCMOTPEHHUIO Pernctpom.

9.2.8 IIpu cBapke U TEIUIOBOU pe3ke CTAIBHBIX TPyOOIIPOBOOB, MIpEeIHA3HA-
YEHHBIX TSI TPAHCIOPTHPOBKH MOXKapO- M B3PHIBOOTIACHBIX BEIECTB, HEOOXOIH-
MO TIPHHUMATH CIEHAIBHBIE MEPHI OE30MaCHOCTH.
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10 OHEHKA BE3OITACHOCTHA
10.1 OBJIACTD PACITPOCTPAHEHU A

10.1.1 OObexTOM OIEHKH O€30MacHOCTH B JTAaHHOM pasjelie SBISIOTCS
MTOJIBOJTHBIE:

BHYTPUIIPOMBICIIOBbIE He(pTe-, KOHIEHCATO- U Ta30POBOIBI;

MarucTpaibHble HeTe-, KOHICHCATO-, Fa30- U He(TENPOIYKTOIIPOBOIbI;

pacrpeaenuTeabHble He(hTePOIyKTONPOBOIBI M T'a30ITPOBO/IBI;

TEXHOJIOTHUECKHE POAYKTOIPOBO/BI, COJIEp Kalllne OITacHbIC BEIIECTBA.

10.1.2 Coznepskanue paszesna He pacpoCTpaHseTcsl Ha THOKKE [IUIaHTH 1 Bpe-
MEHHBIe COOpHBIE TPyOOIPOBO/IBI, IPUMEHSIEMbIE HA MOPCKUX HE(TEra3zoqo0bl-
BAIOIIUX COOPYKCHUSIX.

10.1.3 Onenka 6e301acHOCTH IOJKHA YUUTHIBATH aBAPUIHBIE CUTYalluH, BO3-
HUKAIOUINE B PE3YJIbTaTe CIECAYIONINX BO3ACHCTBUI U HArpy30K:

9KCTPEMAILHBIX THAPOMETEOYCIIOBUIA;

ceiicMUUECKUX SIBJICHUI;

OTIaCHBIX T€OJIOTHYECKHX SIBICHUH Ha MOPCKOM JIHE;

OTIaCHBIX THUIPOJIOTHYECKUX SBICHUH;

BHEIITHUX BO3JICHCTBHUI HA TPYyOOIIPOBOAKI;

SIBICHUI BHYTPEHHEH U BHEIHEH Koppo3uy;

OTKAa30B TEXHOJIOI'MYECKOr0 000pyIOBaHUS;

OIIMOKY OIIepaTopoB MPH SKCILTyaTalluu TpyOorpoBoaa;

COYETaHUH STUX COOBITHH, SIBIEHUN U yCIOBHH.

10.1.4 Tpu orenke 6e30MACHOCTH JOKHBI OBITH PACCMOTPEHBI CIICTYOIIIE
OITaCHOCTH U X MTOCJICCTBUSL:

OIMOKH B IPOEKTUPOBAHUU TPYOOIIPOBO/A;

HapyIIeHHUs TepMETUYHOCTH TPyOOIpoBO/a;

TIOBPEXICHHS M OTKa3bl CPEJICTB 3aLUTHI TPYOOTIPOBOAA;

N3MEHEHHE MECTOIIOJIOKEHHSI TPYOOIIPOBOIa OTHOCUTEIBHO NPETYyCMOTPEH-
HOTO ITPOEKTOM;

B3PBIBBI;

TIOKaphbl;

COYETaHMUs STHX aBapuii;

Jpyrye BO3MOXKHBIE aBapHH.

10.1.5 OOs3arenbHBIME ISl TIPEACTABICHHUS B PervcTp SIBISIOTCS OLICHKH
6e3ormacHoOCTH TpyOOIpoOBO/Aa:

JUIS TIEPCOHAJIA SKCIUTYaTUPYIOIIEH OpraHu3aluy 1 JUIs HaCEJICHHUS;
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JUISL OKpY KaloUIe MPUPOIHOM Cpenbl;
JUTsl OOBEKTOB M COOPYXEHHMH, PACIIONIOKEHHBIX B PailOHaX MPOKIIAIKH Tpac-
CBI TPYOOIIPOBO/IA M PA3MEIIEHHUS €T0 COOPY KEHHH.

10.2 ONPEJAEJIEHUSA U IOSACHEHUA

10.2.1 OcHOBHBIE OTIpeICTICHNUS U TOSCHEHHS, OTHOCSIINECS K OOIIIM BOIIPO-
caM 0e301acHOCTH, TPUBEACHHI B 2.

10.2.2 B nacrostieM paszerne MPHUHATH JOTOTHUTEIBHBIC OTIPEACIICHHS.

ABapus — omacHOE TEXHOTEHHOE MPOHCIIECTBHE, CO3afoNIee Ha 00bEKTE,
OTIPEAEICHHOI TEPPUTOPHHN HIIH aKBaTOPUH YTPO3Y *KU3HHU U 3I0POBBIO JIIOEH 1
MPUBOJAIIEE K PA3pyIICHNIO 31aHUNA, COOPYKEHHUH, 000PYyZOBaHUS U TPAHCIIOPT-
HBIX CPE/ICTB, HAPYIIECHHUIO MPONU3BOJCTBEHHOTO HIIM TPAHCIIOPTHOTO IpoIiecca, a
TaKKe K HAHECEHUIO BpE/la OKPYKAIOIIEH IPUPOJHON Cpele.

ABapus Ha TpyOompoBOIe — aBapusi Ha Tpacce TpyOOIpoBona,
CBsI3aHHAs C BEIOPOCOM M BBUIMBOM ITOZ JABIECHHEM OMACHBIX XUMHUYECKUX WIIN
MO’KapPOB3PHIBOOTIACHBIX BEIIECTB, MPUBOAAIIAS K BOSHUKHOBEHHIO TEXHOTCHHON
4ype3BbIYaliHOM cuTyanuu. B nanpHelem nox aBapueil MOHUMAETCS TOJIBKO Ta-
KO€ TIPOUCIIECTBUE, KOTOPOE MOKET IIPHUBECTH K HE3AITIAHUPOBAHHOMY (HEIITaT-
HOMY) TIOTIAZaHUIO TPAHCIOPTHPYEMOTO OIIACHOTO BemiecTBa (HedTH, HedTerpo-
IYKTOB, KOH/IGHCATA U ra3a) B OKPYXAIOLIYIO CPELy.

AHanuni3 pucKa — Nporecc HACHTU(PHUKAIIMN ONAaCHOCTEH U OIICHKH pHC-
Ka U1l OTAENBHBIX JIMII WM TPYIH HACEIEHHs, NMYIIECTBA MM OKpPYXKaromieh
cpenbl. AHAJIN3 PHCKa 3aKIJIIOYAETCsl B MCIIOIb30BAHNH BCEH AOCTYNMHON HHGOP-
MAaIiH IS WACHTH(QUKAIUN (BBIABICHHS) OMTACHOCTEH W OIEHKH PHUCKa 3apaHee
OTIpeNIeNIEHHOTO COOBITHS (aBapWH 1 CBS3aHHBIX C HEH CHUTYyaIHii), 00yCIIOBICHHO-
TO 3THMH OMACHOCTSIMH.

be3omacHocTh B Upe3BBIHAaHHBIX CHUTYaLHUSIX — COCTOSTHUE
3aMIMIIEHHOCTH HACEJICHHs, OOBEKTOB HAPOJHOTO XO3AHCTBA M OKPY)KAIOIICH
MIPUPOJIHOM Cpenbl OT ONACHOCTEN B UPE3BBIUANHBIX CUTYALHSIX.

Be3zoTkazHOCTH — cBOWCTBO m3denus (00BbEKTa) COXpaHATH paboTo-
CIIOCOOHOCTh B TEUCHHE HEKOTOPOTO BPEMEHH MM BIUIOTH O BBITOJHECHUS
ompeaeNieHHOro o0beMa paboThl Oe3 BEIHYKACHHBIX IIEPEPHIBOB, HAIIPUMED, Ha
PEMOHT.

NneaTudukanusgs OMAacCHOCTH — IMPOIECC BBIIBICHHUS OMACHOCTH,
MIPU3HAHUS €€ CYIIECTBOBAHMS M ONIPEAEICHHUS XapaKTEPHCTHK OITACHOCTH.

NHnnunupymomee aBapui COOBTHE — COOBITHE, SBICHHC WIH
BHEIITHEE YCIIOBHUE, CO3/IAI0IIEE CAaMOCTOATEIHHO MIIN B COYCTAHUH C JPYTHMH CO-
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OBITHSMH, SIBICHUSMH W BHEITHUMH YCIIOBUSIMH BO3MOXXHOCTh BO3HUKHOBEHHS U
pa3BUTHUS aBapuH.

NcnpaBHOE COCTOSHHUE — COCTOSHHE 00BEKTA, IIPH KOTOPOM OH CO-
OTBETCTBYET BCEM TPEOOBaHMSAM HOPMATHBHO-TEXHUIECKON M/MIM KOHCTPYKTOP-
CKOHM/TIPOEKTHOM JOKyMEHTAIIHH.

Kpurtepuit oTkaza mMoZBOAHOTO TpyOompoBOga — NpU3HAK
WJIN COBOKYITHOCTh NMPU3HAKOB HApyLICHUS pab0TOCIOCOOHOTO COCTOSHHS TpPY-
60mpoBOAA, YCTAHOBICHHBIX B HOPMAaTHBHO-TEXHHUYECKOW M KOHCTPYKTOPCKOMN
JOKYMEHTAIIHH.

KommuecTBeHHBIE TOKA3aTENN PUCKa!

WHAWBUAYANbHBH PHUCK —YacTOTA IOPAKCHNS OTACITHHOTO HHINBH-
IyyMma B pe3ylbTaTe OMAacHBIX BO3JCHCTBUH ((paKTOPOB OMACHOCTH), BO3ZHUKAIO-
IIMX B aBapUHHBIX CUTYyalHUsIX 3a OTPeeIICHHEH EepHO/ BpEMEHH;

KOJTJNEKTUBHBIH PHUCK — OXKHIAEMOE KOJTHIECTBO JIIOJEH, TOCTPaIaB-
IIUX B 33JJaHHOW CTEINIEHU B pe3yJbTaTe BO3MOKHBIX aBapHil 3a OMpPENEIICHHBIN
TIEPHOJ BPEMEHH;

NOTEHIHANbHBIH TEPPHUTOPHUANBHBH PHCK —IPOCTPAHCTBEH-
HOE ¥ BPEMEHHOE PACHPEEIICHNE YacTOThl pealn3aliil OMacCHOTO BO3ACHCTBHSA
OIIPEAEICHHOTO YPOBHS;

CONMMANbHBIH PUCK —COOTHOIIEHUE MEKIY YACTOTOH COOBITHI H TSKE-
CTBIO X TTOCIIE/ICTBUH, BRIPR)KCHHOE B BHJIE TAaHHBIX O YACTOTE OIMACHBIX COOBITHI
(F), mpH KOTOPBIX BO3MOXKHO TIOPaYKEHHE 3a/TaHHON CTETICHH YHCIa JTEIOACH, O0ITh-
mie onpeneneHHoro (N).

HageXHOCTH — CBOWCTBO OOBEKTa COXPAHATH BO BPEMEHH B YCTAHOB-
JICHHBIX NIPEAETax 3HAUCHMS BCEX ITapaMETPOB, XapaKTEPHU3YIOLINX CIIOCOOHOCTD
BBINOTHATH TpeOyeMble (PyHKIINH B 3aIlaHHBIX PEXKUMAX U YCIOBUSAX IPUMEHEHHUS,
TEXHOJIOTHYECKOTO 00CITY>KUBAHMS, XPAHCHNS W TPAHCIIOPTUPOBKH.

OmacHOCTBH — OOBEKTHBHO CYMIECTBYIOMIAs BOSMOXKHOCTH (BEPOSITHOCTD)
HETaTUBHOTO BO3JCHCTBHS HA OOIIECTBO, INTHOCTD, IPHPOAHYIO CPELY, B PE3YIIb-
TaTe KOTOPOTO UM MOXKET OBITh MPUYMHEH KaKOH-INO0 ymiepO, Bpemn, yXyZma-
IO COCTOSIHUE, MPUAAIONINN NX Pa3BUTHIO HEXETATCIbHBIC ITUHAMHUKY HIIH
TapamMeTpabl.

OnacHOCTh TEXHOTEHHOTO XapaKTepa — COCTOSHHE, NPHUCY-
Iee TEXHUIECKOH cucTeMe, MPOMBIIITIEHHOMY HJIH TPAHCIIOPTHOMY OOBEKTY, pe-
IN3yeMoe B BHJIE, TOPAXKAIOIIEM OKPYXKAIOIIYIO CPEAy MPH €r0 BOSHUKHOBEHHH,
1100 B BUAE MPSAMOT0 WIM KOCBEHHOTO yIepOa Ul 4elIOBeKa M OKPYKaromeH
Cpezbl B IPOIiecce HOPMATbHON 3KCILTYaTaI[H 3THX 00BEKTOB.
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OnacHBIE BEIIECTBa — BOCIUIAMCHSIOMINECS, OKHCIIAIOINE, TOPIOYHE,
B3pBIBUATHIC, TOKCHYHBIE, BEBICOKOTOKCHYHBIE BELIECTBA U BEIIECTBA, IPEICTABIIS-
IOLLME OMACHOCTb JUISl OKPY KAIOUIEN MPUPOIHOI cpenbl.

O Tk a3 — HapyleHne paboToCIOCOOHOTO COCTOSHHS 00bEKTa.

OmeHKa pUCKa — MPOIECC OMPEACICHHs CTCTIEHH PHCKa aHAIH3HpYye-
MOH OIACHOCTH JUIS 30POBBS YETIOBEKA, MMYIIECTBA MM OKPY)KAIOIIEH Cpesbl.
OreHKa prCKa BKITIOYAET aHAJIHM3 YaCTOTH BOSHUKHOBEHHMS PUCKA, AaHAJIU3 TIOCIIEA-
CTBHI U X COYETAHHE.

[ToBpexaeHHUE — HAPyIICHHE HCIPABHOTO COCTOSHUS 00OBEKTa IPH CO-
XpaHEHHUH €T0 PadOTOCIIOCOOHOTO COCTOSHUS.

IIpeneOpeXUMBIH pUCK — CTEIIEHb PUCKA, BHIIIE KOTOPOH HEOOXO M-
MO paccMaTpHBaTh M MPUHUMATh MEPHI IO €T0 YCTPAHEHHIO.

[IpuemneMBl i pHUCK — PUCK, YPOBEHb KOTOPOTO JOIYCTHM H 0OOCHO-
BaH, ICXOAS U3 3KOHOMHUYECKHX 1 COLIMAIBHBIX COO0pakeHHH. Pruck skcruTyaramm
MIPOMBIIIIICHHOTO 00BEKTa (TOABOIHOTO TPYOOIIPOBO/IA) SBISETCS TPHUEMIIEMBIM,
€CJIV €0 BEJMYMHA HACTOIBKO HE3HAUMTENbHA, YTO PAIH BBHITOABI (TTPHOBLIH), ITO-
Jy9aeMoil OT 3KCIUTyaTaruy 00bEKTa, 00IIECTBO TOTOBO IMMOWTH Ha 3TOT PHUCK.

PaboTtocmocob6HOE COCTOSHHE — COCTOSHHE 00BEKTa, IIPH KOTO-
POM 3Ha4YECHHUS] BCEX MapaMETPOB, XapaKTCPHU3YIOIMX CHOCOOHOCTH BBINONHSTH
3aJaHHbIC (PYHKIIH, COOTBETCTBYIOT HOPMAaTHBHO-TEXHINUECKOW JOKYMEHTALNH.

Puck — coderanme BEpOSTHOCTH COOBITHS U €T0 MOCIECICTBHIH.

CueHapuii aBapHuHu —MaKCUMaJbHO ITOIHOE U (pOpMaNTN30BAaHHOE OITH-
CaHME CIEIYIOIINX COOBITHII: WHHUIMHUPYIOIIETO COOBITHS aBapHH, aBapHUITHOTO
Iporecca M 4pe3BbYaiHON CUTYalllH, TOTEPh MPH aBapHH, BKIJIIOUas crenudu-
YeCKHE KOJIIMUECTBEHHBIE XapaTepPUCTHKH COOBITHI aBapuy, NX MPOCTPAHCTBEH-
HO-BPEMEHHBIE MTapaMeTpPhl U TPUINHHBIE CBSI3H.

TexHOreHHass 4Ype3BbIUaliHass CHUTyalUUs — COCTOSHHE, IpPHU
KOTOPOM B pe3yJbTaTe BO3HUKHOBEHHS MCTOUYHUKA TEXHOTEHHOW Ype3BbIYAHON
CHUTyaIli Ha O0OBEKTE, OTMPENCICHHON TEPPUTOPUH WM aKBAaTOPHH HapyIIAIOT-
Csl HOpMaJIbHBIC YCIIOBHS JKU3HH U JICSITENBHOCTH JIOAEH, BO3HUKAET yrpo3a MX
JKU3HM W 3I0POBBIO, HAHOCUTCS yIIepO HApOJHOMY XO3SHCTBY M OKPYKarOIICH
MIPUPOJIHOM cpenie.

10.3 OCHOBHBIE NTPUHIIUIIBI
10.3.1 [oxBonusIi TPyOONpPOBO SBIsIETCS] OOBEKTOM IOBBIIIEHHON Omac-

HOCTH (TTOTEHIINAIILHO OMACHBIM OOBEKTOM, OTTACHBIM ITPOM3BOJICTBEHHBIM 00BEK-
TOM). ABapHH Ha IIOJJBOZHOM TPpyOOIpoBO/e 00yCIaBINBAIOTCS KpaifHe MINPOKUM
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CIIEKTPOM (DaKTOPOB, BO3AECHCTBYIOMINX CO CTOPOHBI OKPYXKAIOIICH CPensl U ApY-
THX 00BEKTOB.

10.3.2 Ouenka 0e30MacHOCTH OCHOBBIBACTCS HAa TOM, YTO NPOCKTUPOBAHNE,
pacdeTsl, U3TOTOBICHHE, CTPOUTENBCTBO, SKCILTyaTaIllMsl M TEXHUYECKOE 00CIy-
KMBaHWE TIOBOAHOTO TPYOOIIPOBO/A TOIDKHBI OTBEYATh BCEM TPEOOBAHUSM HOP-
MaTUBHBIX JOKyMEHTOB Perncrpa u cOOTBETCTBOBATH HAMITYYIINM PUMEHIEMbIM
TEXHOJIOTHSIM.

10.3.3 Orenka 0e30MacCHOCTH IOJDKHA BBIIOIHATEHCS Ha BCEX dTalax KU3HEH-
HOTO IIMKJIAa TOABOJHOTO TPYOONPOBO/A, HAYWHAS C BBIPAOOTKH 3aMbIcIa M KOH-
LETINH €T0 CO3/IaHMA.

10.3.4 /I oeHkn 6€30TaCHOCTH JIOJKHA OBITh TIPEIOCTaBICHA CIICIYOMmast
nHPOPMALIUS:

YCJIOBHS OKpY KArOIIe! Cpe.Ibl;

BEITIONHSIEMBIE (DYHKIINH, PEKUMBI M OCOOEHHOCTH SKCILTyaTaruu TpyOo-
MIPOBO/A;

pacdeTHbIE BO3JCHCTBHS 1 HATPY3KH;

YEepTEXXH TPACChl, OAUTACTHPOBKH, TOABOLHBIX TPAHIIEH, pPacIOIOKECHUSI
MIPOTEKTOPOB, KOHCTPYKINIT OEPETOBBIX IEPEXOIOB H T. I1.;

THIPaBIMYECKHE PACUCTHI, PACUETH OAITAaCTUPOBKH, 0OOCHOBAHUE MaTepHa-
Jla ¥ pacyeT TONIIMHBI CTEHKH TPyOOTpoBoAa, 3(h(HeKTHBHOCTH aHTHKOPPO3HOH-
HOM 3aI[UTHI, MACCHI TPOTEKTOPOB U Jp.;

CBEJICHUS O BCIIOMOTATEIBHBIX U 00ECTIEUNBAIONINX COOPYKEHHSIX;

MIEpeYeHb ¥ ONMCAHNE OCHOBHBIX MEPONPHATHH, HANPABICHHBIX Ha CHIDKE-
HUE BEPOSTHOCTH BO3HHUKHOBEHUS aBapHii;

OTIMCaHUE Mep, MTPEAYCMOTPEHHBIX U YMEHBIICHHS TOCIEACTBHI aBapuii;

MIPUHSTHIE KPUTEPUH IPUEMIIEMOTO PHCKA AJIsl TIEPCOHANA, HACEICHHS 1 IS
OKPY>KaIOILEH Cpesl;

pacdyeTHOE MOATBEPKACHUE TOTO, YTO IOCIEICTBUS AKCTPEMAIbHBIX BHEII-
HUX YCJIOBUH W aBapUHHBIX BO3JAEHCTBUI OTBEYAIOT KPUTEPUSAM JOCTATOUHOMU
0€301acHOCTH.

10.3.5 Ornerxa 6€30IacHOCTH MTPOU3BOJUTCS B COOTBETCTBHH C KOHIICTIITUSMH
0€30MacHOCTH, ONMPAOIINMHICS Ha CIECAYIOINE TPUHINIBI WA UX COYECTaHMS:

MIPUHONT O€3yCIOBHOTO NPHOPUTETA OE30MACHOCTH U COXPAHEHUS 310POBbS
JIOZIEH 0 OTHOLICHHUIO K JTIOOBIM TEXHWYECKUM M 3KOHOMHUYECKHM BBITOZIAM H
MIPEUMYIIECTBAM;

MIPUHIUIT TPHEMIIEMOCTH PHCKA, B COOTBETCTBHHU C KOTOPBIM yCTaHABIIMBAIOT-
Cs1 HWOKHUM JJOITyCTUMBIM M BEpXHUM KEAeMbIid ypOBHH PUCKa, @ B ’TOM UHTEpBAJIE
— MIPUEMIIEMBII YPOBEHb PHUCKA C YIETOM COIHATbHO-3KOHOMUIECKUX (PAKTOPOB;
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MIPUHIUIT MUHUMAIJIBHOW OTTAaCHOCTH, B COOTBETCTBHH C KOTOPBIM YPOBEHB PH-
CKa YCTaHABJIMBACTCS CTOJIb HU3KHM, HACKOJBKO 3TO BO3MOXKHO;

TIPUHIIAT TTOCIIEA0BATEIBHOTO IPHUOIIDKEHU K aOCOMOTHOM 0e301macHOCTH.

10.3.6 B IIpaBmrax MIIT mnpuHATa KOHIENIHS «IIPHEMIIEMOTO PHCKa)
(ALARP — as low as reasonably practicable), peannsyromas IpHHIAT «IIPEIBU-
JeTh U MPeIyNpPEeIuTh» W NMPUHATass OOJBIIMHCTBOM MEXIYHAPOIHBIX M HAIHO-
HAJBHBIX KJIACCH(PHUKAIMOHHBIX OOIIECTB.

10.3.7 Ananu3 pucKa SBISIETCS COCTaBHON YacThIO CHCTEMBI YIIpaBJICHUS Oe3-
OIIAaCHOCTEI0, 33/1a4ell KOTOPOH SBISETCS MPENYNPEKICHHE U YMEHBIICHUE Ollac-
HOCTH TPyOOIIpoBOAA.

AHanu3 puCKa, SBISSACH IIABHBIM 3BEHOM B oOecriedeHHH Oe30IacHOCTH,
OCHOBBIBAaETCS Ha COOpaHHOI MH(pOPMAIMK U OTpeeisieT Mephl KOHTPOIs 6e30-
MAacHOCTH IOIBOAHOTO TPyOOIIpOBOAA.

10.3.8 Omenka 6e30MaCHOCTH Ha dTanaxX MPOCKTHPOBAHUS TOABOTHOTO TPY-
00TpOBOAA BBHITIOTHACTCS C IENBI0 BRIOOpa Hanbolee OIaronprusTHOTO BapHaHTa
NPOCKTHBIX PEIICHUMH, YAOBIETBOPSIONIEr0 OOIIMM IIPHHIHUIIAM U TPeOOBAHHUAM
Oe3omacHOCTH. Pe3ynbrar 3T0i OLeHKH JOJDKEH MOATBEPANTD IPHHSATHE B IIPOCK-
Te MPaBUIIBHBIX PEIICHIH, KOTOPBIE 00eCTeanBaroT TpedyeMBbIil ypoBeHb Oe3omac-
HOCTH U He IPUBEAYT B JAJIbHEIIIEM K HEOOXOMUMOCTH BHECCHHUS 3HAYUTEIBHBIX
M3MCHEHHH NIPH IPOSKTUPOBAHUH M CTPOUTENBCTBE B CBSI3H C HECOONIONCHUEM
TpeOoBaHM 0E301MacHOCTH.

10.3.9 [MomoxurensHas orneHka 0€30MMacHOCTH MOABOAHOTO TPyOOIpPOBO-
Jla TOJDKHA MOATBEPIUTH TOCTATOYHO HHU3KYIO BEPOSTHOCTD JIIOACKUX MOTEPb,
¢uHaHCOBOTO yIIepOa, COIMAIBHOTO M KOJIOTHYECKOro pHucka. Pesymbratom
OLICHKH 0€30MacHOCTH IOJDKHO CIY)XKHUTh HMOATBEPXKACHHE TOTo (akra, 4To
MOABOIHBIN TPYOOIPOBOJ COOTBETCTBYET KPUTEPHUSAM OCTATOYHOH (TIpHeMiIe-
MoOii) 6€30IMacHOCTH.

10.4 OCHOBHBIE TPEBOBAHUSA
K IIPOBEJEHUIO AHAJIN3A PUCKA

10.4.1 JIns monaBomHbIX TPyOOIIPOBOMOB 0053aTENbHBIME SIBISIIOTCS aHAIIM3
pHCKa JJIs IEpCOHAIA, HACEJIEHUS U OKPYXKAIOILEed Cpe/ibl.

AHanu3 prucka MOXeT IPOU3BOAUTHCS CAMOCTOSTENLHO UM B COCTaBE AEKIIa-
pHUpoBaHUsl 0E30MAaCHOCTH OITACHOTO IPOU3BOACTBEHHOTO 00BekTa. Ero pesyinb-
TaThl JOJDKHBI pacCMaTpUBAaTHCS MPU OIEHKE M SKCIEPTH3E 0E30IMacHOCTH, yUu-
TBIBAaThCSI IPU TEXHUKO-IKOHOMUUECKOM aHAIM3€E, a TAKXKE [IPU aHATTU3E U OLIEHKE
COCTOSIHMSI 0€30MTaCHOCTH ITPOMBILITICHHBIX 0OBEKTOB U PETHOHOB.
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10.4.2 Aranu3 pucka SBISETCS CPEICTBOM BBISBICHHUS M ONPEACICHUS OTIac-
HOCTEH M PUCKOB. AHAJIM3 PUCKA JOJDKEH OBITH HAIIPABJICH HA 000CHOBaHUE 00B-
EKTHBHBIX PEIICHUI O MPUEMIIEMBIX U JOCTHTAEMBIX Ha TPyOOIIPOBOIE YPOBHIX
pHCKa, 9TO TTO3BOJIMT BBIPAO0TaTh TPEOOBAHUS M PEKOMEHIAINH 0 YIIPABICHHIO
6€301acHOCTEIO.

10.4.3 IIpomecc aHanm3a pricka BKITIOUACT:

IUTAHUPOBAHNE W OPTaHU3AINIO padoT;

HUICHTU(DUKAINIO OTIACHOCTEH;

OILIEHKY PHICKa;

BBIPa0OTKY PEKOMEH/IAINH IT0 CHIKEHHIO YPOBHEH prICKa (YIIPaBICHHE PUCKOM).

ITo kaxxgoMy 3Tamy aHanM3a pUcKa O(GOPMIISETCS COOTBETCTBYIOMIAS JOKY-
MEHTAIHS.

10.4.4 I11aHupoBaHue U OPraHU3anus padoT.

10.4.4.1 Ha »rare mmanupoBaHus paboT clemyer:

000CHOBaTh HEOOXOMMMOCTE TIPOBEACHNUS aHAJI3a PICKa;

BEIOpATh aHATM3UPYEMYIO CHCTEMY W 00ECIIEUHTh JOCTAaTOYHO MTOIPOOHOE ee
paccMOTpeHHe;

OTIPEZICTNTH UCTIONTHUTEINICH aHATIN3a PUCKa;

OTIPENIEIUTh HCTOYHUKN M 00SCTICUHNTD TOTyYeHIe HHPOpPMAITH 00 aHaIH3H-
pyeMoii cucTeMe, BKIFOUast PEIICHNUS IO 00ECIICUCHHUIO €€ OE30IaCHOCTH, a TAKKE
nH(POPMAINH 00 aHAIOTUYHBIX CHCTEMaX;

OILICHUTH OTPAHUYCHHS MCXOAHBIX JAHHBIX, (PMHAHCOBBIX PECYpPCOB, BIIHSIO-
mUX Ha 00bEM U TTOTHOTY aHaJlk3a PUCKa;

OTIPEIETNTH KOHEUHYIO IIENb ¥ 331a91 aHaJIN3a PHCKa,;

BEIOpaTh 1 000CHOBATh METOJIBI aHAJII3a PHCKA;

BEIpabOTaTh M 000CHOBATH KPUTEPHUHU TIPUEMIIEMOTO PHCKA.

10.4.4.2 TIpu ompenerieHNH MCTIONHUTEICH aHaIM3a PUCKA CICIyeT U3yIUTh
BOIIPOC O HEOOXOIMMOCTH M BO3MOXKHOCTH IPUBIICICHUS SKCIIEPTOB, CIICIIHAINC-
TOB IPOEKTHBIX OpraHU3alMi U npeacraBuTeneil Perucrpa.

10.4.4.3 TIpu orpeneneHIH e U 3329 aHAJIN3a PICKA CIIEAYeT pacCMaTpH-
BaTh BCE 3Tallbl KU3HEHHOTO IIMKJIA TIOJBOAHOTO TPYOONpPOBOAa (IPOEKTHPOBaA-
HUSI, CTPOUTENBCTBA, BBOJIA B 9KCILTYaTaINIO, SKCILUTyaTaIllH ¥ BO3MOKHOH PEKOH-
CTPYKIIMH, BBIBOJIA U3 AKCILTyaTAIIH).

10.4.4.4 ITpu BeIOOpe MeTOa aHAJH3a PHUCKA HEOOXOANMO YIUTHIBATh IIOCTaB-
JICHHBIE LENb W 33Ja9H, CIOKHOCTh PACCMAaTPHBAEMBIX IMIPOIECCOB, HAIMYUE H
TIOJTHOTY TPECTABICHHUS NCXOMHBIX JAHHBIX.

10.4.4.5 Kpurepun mpruemMIeMoro prucka MOTYT OBITb:

3a/1aHbl HOPMaTUBHO-IIPaBOBOM JOKYMEHTALMEH;
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OTIPEAEIATHCS Ha dTalle MIIAHUPOBAHMS aHAJIN3a PUCKA C BOZMOXKHBIMH yTOY-
HEHUSIMH TI0 MEPE BBITIOJIHEHHUS 3TAIIOB U MOTYYCHHS PE3yIbTaTOB aHAIN3a.

OCHOBHBIMHU TPEOOBAHUSAMH K BBIOOPY KPUTEPHUS PUCKA SBISFOTCS:

HX COOTBETCTBHE NEPEJOBOH MHPOBOH NMPAKTHUKE M HAMIYUIINM HpPUMEHsC-
MBIM TE€XHOJIOTHSIM;

X 000CHOBaHHOCTH M OIPE/ICICHHOCTb.

10.4.5 UnenTuduxanus onacHoCTeii.

10.4.5.1 3agaveli naeHTH()UKAIINE OTTACHOCTEH SBISICTCS BBIABICHHE, OTpe-
JIETICHNE ¥ MAaKCHMAJIGHO TTOJHOE OMMCAHHUE BCEX BO3MOXHBIX ISl JAHHOTO TPY-
OompoBoaa ormacHOCTeH. BhIsBICHHE CYIIECTBYIOMMX OMACHOCTEH OCYIIECTBIS-
eTcs Ha 0a3e nH(pOpMAKK 00 YCIOBHUIX AKCIDIyaTallii TaHHOTO OOBEKTa, OIBITa
pabOTHI aHAJIOTHYHBIX MM ONMM3KHUX CHCTEM M 9KCTIEPTHBIX JTaHHBIX.

10.4.5.2 Uneatndukanus onacHOCTEH MOKHA UMETh CHCTEMaTHYeCKU Xa-
pakTep, 00eCIIeUNBaIONMH TTOJHOTY PACCMOTPEHHSI M OLIEHKH 3HAYMMOCTH BCEX
BBIBIICHHBIX ONAcHOCTEH. {11 mMogBOMHBIX TPyOONIPOBOMOB 3HAYMMOCTH OIac-
HOCTEH OMpeeNnsieTcsl HAIMIHEeM B HUX OIACHBIX BEIIECTB M MX CMECEH, MOTeH-
[IHaTbHAas BOSMOXKHOCTh MX HEKOHTPOIUPYEMOW YTEUKH (BBEIOpOCa), BOZMOXKHO-
CTH TOSIBJICHHS NCTOYHNKOB MX BOCIUTAMEHEHHS (B3pbIBA) M HATWYNEM BHEIITHUX
(TEeXHOTEHHBIX U IPUPOTHBIX) BO3ICHCTBUH.

BaxHoCTh 3Tana naeHTH(UKAINN OMACHOCTEH 3aK/II0YacTCsl B TOM, YTO He-
BBIIBIICHHBIC TIPH WACHTH()MUKAINU OIMACHOCTH B JAJIbHEHIIEM HE paccMaTphBa-
I0TCS ¥ HE YYUTHIBAIOTCA.

10.4.5.3 [Ina nneHTH(OUKAINN, aHAIA3a U YIIPABICHUS OMACHOCTSIMH, CBS3aH-
HBIMH C 3KCIUTyaTaIueil HOIBOAHOTO TPYOOIIPOBOJHOTO TPAHCIIOPTA, HEOOXOANMO
BECTH PETYISIPHYIO M TIIATEIbHYIO KOHCTATAINIO aBAPUIHBIX CUTYalNH C LIEJbI0
CBEJCHUS K MUHIMYMY BBI3BaHHBIX MIMH MocieacTBUH. Hanbonee onacHeIMu aBa-
PHUSAMH SIBISTFOTCS] TIOBPEKACHHS M OTKA3bl, BBI3BAHHBIC HAPYIICHHEM TepMETHY-
HOCTH TPYOOIIPOBOAOB B PE3YbTaTe PA3pPHIBOB M TPEIIHMH [0 OCHOBHOMY METAILTY
TpyOBI M TTO CBAPHOMY IIIBY, CKBO3HBIE KOPPO3HOHHBIE CBHUIIY, HEIUIOTHOCTH CO-
€IIMHEHUH, YTOHEHHE CTEHOK TPYObI 10 HEAOITYCTUMbIX BEJTHIHH H T. 1.

10.4.5.4 Cenenns 00 aBapHusIX IMOIBOIHBIX TPYOOIPOBOIOB JOIKHEI COIEp-
JKaTh ONMCAHNE yCIOBHH B Havaje aBaphuy U Mep OOpBOBI ¢ aBapuei, MpUHIMAE-
MBIX ISl TUKBHJANH €€ TIOCIEICTBAH, HH(POPMAIIUIO 1T0 Pa3BUTHIO aBapuid, Gpu-
3UYECKHE U CTATHCTHYECKUE MOJEIH U JIp.

10.4.5.5 IpenBapuTenbHBIN aHATH3 HACHTH(UKAIIMHA OITACHOCTEH TO3BOJISIET
OTIpEeNIeNNTh, KaKNe IEMEHTHl TPYOOIIPOBOAHOM cHCTEMBI TpeOyroT Oonee Tia-
TEJIFHOTO aHAJIN3a, a KaKWEe MPEICTABISIIOT MEHBIINH MHTEPEC C TOUKH 3PEHH
0e30MacHOCTH.
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10.4.5.6 PesynsraTom nueHTH(GHUKAIIAN OTTACHOCTEH CITy>)KUT COCTaBJICHHUE Tie-
pEUHS HeXETaTeIbHBIX COOBITHH, TPUBOAAIINX K aBapuu. ViaenTndukanus omnac-
HOCTEH 3aBEpILAETCs ONpPEAEICHUEM NaJbHENIINX HAPaBICHUN JESTEIbHOCTH,
a IMEHHO:

MIPOJOIDKEHHE WM MIPEKPAIIeHIE TPOBEACHNS AaIbHEHIIIETO aHATIN3a BBUILY
HE3HAYNTEIHPHOCTH OMACHOCTH;

MpoBeACHHUE OoJiee TIATENFHOTO aHAIN3a PUCKa;

BBIPa0OTKa PEKOMEHAAINH IO CHIKEHUIO CTETIEHH ONTACHOCTH.

10.4.6 Ouenka pucka.

10.4.6.1 Ha srane omeHKH pricka BBISBICHHBIC B TIPOIECCE MICHTH(DUKAIIIH
OITaCHOCTH HEOOXOANMO MPOaHAIN3NPOBATH Ha TIPEIMET HX COOTBETCTBHS KPUTE-
pHsSIM TIpreMIIeMoro pucka. [Ipn 3ToM KpHUTepHH MPHEMIIEMOTO PUCKA B PE3Yilb-
TaThl MOTYT OBITH OTPaXCHHI KAYECTBCHHO B BHIE TEKCTa (TaOJHII) WM KOJH-
YEeCTBEHHO ITyTEM pacyeTa Mokaszarelneil prucka (IRIIQKCHIC 2)-

B ciydasx, Korna mMeeTcs yBEpEeHHOCTb, YTO OIIACHOCTH M CBSI3aHHBIE C HUIMHU
MOCTIEACTBUS COOBITHH HE3HAYNTEIBHBI WIIM MX BEPOSTHOCTH BEChbMa Maja, J0-
ITyCKAaeTCs YNPOIIEHHAS OIIEHKA OMTACHOCTEH M IPUHATHE PEIICHNH 00 NX MCKIIIO-
YEHUH U3 JAITBHEHIIIEr0 pacCMOTPEHHUS.

10.4.6.2 [Ipu BEIOOpE METONOB aHANN3a PUCKA MIPHOPUTET CIIETYET OTAABAThH
KaueCTBEHHBIM WH)KCHEPHBIM METO/IaM aHAJIN3a PUCKA, OCHOBAaHHBIM Ha arpoOu-
POBaHHBIX IPOLEAYpax, CHECHHAIBHBIX BCIIOMOTATEIbHBIX MaTepHaiax (Harpu-
Mep, JeTadbHO Pa3pabOTaHHBIX METOJHMYECKUX PYKOBOACTBAX) M NMPAKTHUECKOM
OITIBITE HCIONHUTENEH. B ToXke BpeMs KOTMYECTBEHHBIE METOIBI OLCHKH PHCKa
OBIBalOT BecbMa IOJIE3HBI, a MHOTIAa ¥ EANHCTBEHHO JIOITYCTHMBI, HAIPUMED, IS
CPaBHEHUSI PA3IMYHBIX BapHAHTOB MPOCKTHBIX PEUICHWI W/HIM TPH COIMOCTAB-
JICHUH 3HAYMMOCTH OTIACHOCTEH PA3IMYHOTO ITPOUCXOXKICHUS, a TAkXKe IS IO~
TBEPXKJICHNS OOBEKTUBHOCTH TIOMYIaEMbIX PE3yJIbTaTOB.

10.4.6.3 Omenka pucka BKJIIOYaeT B ceOs aHANW3 YaCTOTHl WHUIHHAPYIO-
WX ¥ IPOMEKYTOUYHBIX COOBITHI, aHATN3 NHTCHCUBHOCTH MPOSIBICHUS OTac-
HBIX BO3IEHCTBUM M UX MOCJIEACTBUI, a TAKKE€ aHAJIN3 HEONPEAEIEHHOCTEN
pe3yIbTATOB.

Jlyis aHanM3a M OI[EHKN YacTOTHI COOBITHH, KaK MPaBUIIO, TIPUMEHSIIOTCS CIie-
JYIOIINE TTOAXOIBI:

UCTIONB3YIOTCA CTAaTHCTHYECKHE TaHHBIC 10 ABAPHMHHOCTH W HAAEKHOCTH
MTOABOJHBIX TPYyOOIIPOBOIOB, AHAIOTHYHBIX IO KOHCTPYKIMH M YCJIOBHSM 3KC-
IUTyaTalliyl pacCMaTPHBAEMOMY THITY;

MIPUMEHSIOTCS JIOTHIECKNE METOABI aHAIN3a «JIEPEBHEB COOBITHI» MITH «ZIe-
PEBBEB OTKA30BY;
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BBINTOJHACTCS SKCTIEPTHAS OLCHKA, YIUTHIBAOIIAs MHEHHS CICIUAIIICTOB B
oOmacTu TpyOOIIPOBOTHOTO TPAHCIIOPTA.

10.4.6.4 Ilpu HenoOCTaTKE CTATHCTHYECKUX ITAHHBIX, PEKOMEHIYETCS TIPHMe-
HSTBH KCTIEPTHBIC OIICHKH M METOIbI PAH)KHUPOBaHUS pHcKa. IIpu Takom momxoxe
paccmarpuBaeMbie COOBITHSI OOBITHO Pa30MBAIOTCS TI0 BEIMYMHE BEPOSTHOCTH M
TSHKECTH TIOCIIEACTBHUI Ha HECKOIBKO TPYIIT (KaTeTOpHii, PaHTOB) C OLIEHKOH pHCKa
10 COYETAaHHSIM BEPOSITHOCTH HACTYIIICHHS U THKECTH, HAIIPHMED, C BEICOKOH, TTPO-
MEXXYTOUYHOM, HU3KOM M HE3HAUNTENIbHOM cTENEHsIMU prcKa. Kak nmpaBuiio, BeICOKast
CTEIEHb PUCKA CINTAETCS HETPUEMIIEMOH, TPOMEKYTOUHAS TPEOYET BBITOTHEHHS
KOMIUTEKCa paboT 10 CHIDKEHHIO CTETICHN PHUCKA, HI3Kas IPU3HACTCS PHEMIIEMOH,
a HE3HAYUTENIbHAsI MOXKET HE IPHHUMATHCSI BO BHUMAHHE (IDUIQKCHHUC 2).

10.4.6.5 AHanM3 OCIEACTBUI aBapHUid BKITIOYACT B ce0sI OLIEHKY BO3ICHCTBUI
Ha JIIOZICH, OKPYKAIOIIYyI0 CPEely W MMYIIECTBO TPETHHX JIMI. AHAIU3 MOCIEA-
CTBHH JOJKEH YIUTHIBATh OLIEHKH (PU3UKO-XUMHUIECKNX XapaKTEPUCTHK OTTaCHBIX
BO3/ICHCTBHI (TI0’KapOB, B3PHIBOB, BRIOPOCOB TOKCHYHBIX BEIIECTB U T. 1.). Jmsa
3TOTO AOJDKHBI TIPIMEHSTHCS aIpOOMPOBaHHBIE MOJEIH aBAPHHHBIX MPOLIECCOB
KPHUTEPUH MTOPAKCHUSI 00BEKTOB BO3ACHCTBHSA, BKIIIOYAsI COOCTBEHHO HOIBOIHBIN
TPYOOTIPOBO.

10.4.6.6 OreHKa 3KOJOTHYECKOTO PUCKA BKIFOYaeT B ceOs pacdeT Cliemylo-
IIUX MOKa3aTeleH:

BEIMYMHBI MAKCUMAJIBHBIX PACUCTHBIX BHIOPOCOB TPAHCHIOPTHPYEMBIX BPEA-
HBIX BEIIECTB B OKPY’KAIOIIYIO CPEIY, NX HHTCHCUBHOCTH M MPOJOIKATEILHOCTH
MIPU aBapusAX Ha y9acTKax TPyOOIPOBOJA C yUYETOM OCOOCHHOCTEH MPOXOKICHUS
TPACCHI, TEXHUIECKUX XapaKTEPUCTHK U PEXKUMOB KCIITyaTalluy TpyOOIpOBOIOB
MIPY HOPMAJIBHOM PEXHUME U IIPU 0TKa3aX CHCTEM KOHTPOJIS yTEUEK U CHCTEM aBa-
PHUHHOTO OCTAHOBA ITPOIIECCa MEPEKAIKH;

TOJIOBBIE YAaCTOTHI MPEBBIIICHUS 3aJaHHBIX BEIWIHH 00BEMa yTEUKH (PEeKo-
MEHJIyeTcsl IPOBOANTE pacdeT Ha npesbimenue 0,5 Tounsl, 50 TouH, 500 TOHH
5000 TOHH BpETHOTO BEIIECTBA);

CPEIHETOIOBBIC YaCTOTHI BO3HHUKHOBEHUS yTEUEK M BEIOPOCOB IPH HApyIIe-
HUSIX TEPMETHYHOCTH TPYOOIIPOBOIOB MO BCEM IPHUYHHAM;

CpenHHE BETMINHBI 00bEMa yTEUEK;

CpeIHHUI CYMMapHBIil 00bEM yTeueK.

Pacuer MakcHMabHBIX 00BEMOB yTEUEK BO BCEX PEXHMMAax CIEOYeT COBME-
MaTh C THIPABINIECKUMH PacdeTaMy TPpyOOIpOBO/Ia W IIPOBOANTH OTACTHHO C
HCTIONIb30BaHNEM alpOONPOBAHHBIX THAPABIMICCKAX MOJIEIICH.

10.4.6.7 IIpu omeHKe pHCKa CIIEAYET MPOBECTH aHAIN3 HEOTIPEIEICHHOCTH 1
TOYHOCTH pe3yasTaToB. OCHOBHBIMH HCTOYHHKAMH HEOPEIEIIEHHOCTEH SBIISAIOT-
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Csl HEIOCTAaTOYHOCTh HH(OPMALINH IO YCIOBHSAM SKCIUTyaTalluy MTOABOIHOTO TPY-
6ompoBOAa, TaHHBIX O HAAEKHOCTH MIPHUMEHIEMOT0 000PYJOBaHNS M KOMITIIEKTY-
IOMIX M37ICTHNH, HATWIHEe YETOBEYECKOro (pakTopa, a TakKe MPENIOIOKEHUS U
JOMYIIEHNS B IPUHATHIX MOJEIISIX aBapUIHOTO TpoIiecca.

AHann3 HEOTIPEeIIEHHOCTEH TPENCTaBIsIeT cOO0M MepeBon HEeolpeneIeH-
HOCTEH MCXOIHBIX MapaMETPOB U MPEATIOIOKEHNH, UCIIOIb30BAHHBIX TIPH OLIEHKE
pHCKa, B HEONIPEIEICHHOCTH PE3yIbTaToB. [IpU4nHBI HEONPEAEIEHHOCTH TOIK-
HBI OBITh HACHTH(UIIMPOBAHEI U ITPEACTABICHBI B PE3YIIBTATaX.

10.4.7 PexoMeHIa1[UH 10 YMEHBIIEHUIO PUCKA.

10.4.7.1 3axTo9ATENEHBIM STAIlOM aHAJM3a PUCKa SBIAETCS pa3paboTka pe-
KOMEH/IAITNi 10 YMEHBIICHUIO prCKa (YIIPABICHHIO PHCKOM).

VYMeHbIICHNE PUCKa MOXKET JOCTUTAThCS MEpaMH TEXHHUYECKOTO JIO00 opra-
HHU3AIMOHHOTO XapakTepa, MPUYeM B MEPUOA SKCILTyaTalliy MOABOIHOTO TPyOo-
MIPOBOJIa OPTAHU3AIMOHHBIE MEPOTIPUATHS B PSIJIE CIy4acB MOTYT KOMIIEHCHPO-
BaTh OPAHNYEHHOCTH BOBMOXKHBIX MEP 110 YMEHBIIEHHUIO OTTACHOCTH.

[pu pa3paboTke Mep IO YMEHBIIICHHUIO PICKA CIEAYET yIUTHIBATh MX 3P dek-
THBHOCTD (BIHMSHAE Ha YPOBEHb OE30MACHOCTH) M BO3MOXKHYIO OTPaHHYEHHOCTh
TIPUBJIEKAEMBIX ISl TOTO pecypcoB ((PMHAHCOBHIX W MaTepHaIbHBIX). B mepByro
odepenb JOJKHBI PACCMaTPUBATHCS IPOCTHIE M TPeOyIoNe HANMEHBIINX 3aTpar
PEKOMEHANH U MEPBI.

10.4.7.2 B moboM cimyyae Mephl, YMEHBIIAIONIIAE BEPOSTHOCTH aBapwH,
JOJDKHBI IMETh TIPEUMYIIECTBA [0 CPABHEHHIO C MEPAaMH, YMEHBINAIOIIUMH T10-
CIIEACTBHUS aBapuil. BeIOOp Mep yMEHBIICHHS ONACHOCTH HMMEET CIEIYIOIINe
TIPUOPHUTETHI:

.1 Mepbl, yMEHBIIAIOMNE BEPOSTHOCTh BO3HUKHOBEHHS aBAPHHHON CHUTYya-
ILI1H, BKJIIOYAIOIIHE:

MEpBI, YMEHBIIAOIINE BEPOSITHOCTH BOZHIKHOBEHUS OTKA3a,;

MEpbI, YMEHBINAIOMINE BEPOSITHOCTH NEPEpacTaHusl OTKa3a B aBapHiHYIO
CHUTYaIHIo;

MEpBI, OTHOCSIINECS K CHCTEMaM NTPOTHBOABAPUITHON 3aIUTHI M KOHTPOJIS;

.2 Mepbl, YMEHBIIAIOIHNE TSHKECTD TTOCIECICTBUI aBapUH:

MEpBI, IPESYCMaTPUBAIOIINE U3MEHEHNE KOHIICTIIINN MITH KOHCTPYKIIMH MO~
BOJHOTO TPyOONpPOBO/a, HAIPHMEDP, BHIOOP COOTBETCTBYIOIIECH TOIIIMHBI CTCHKH
TpyOOIIpOBO/a, AHTUKOPPO3UOHHON 3aIIUTHI, U3MEHEHNE TPACCHI U JIP.;

MEpHI, KacaloIlHecs OPTaHW3alllH, OCHAMICHHOCTH W TOTOBHOCTH IIPOTH-
BOABAPHIHBIX CITYXKO.

[Ipu paBHOI BO3MOKHOCTH peaIn3aliiil pa3paboTaHHBIX PEKOMEHIANNH Iep-
BOOUYCPETHBIMHA MEPAMHU OE30IACHOCTH CITyXKaT MEPhI IPEIYTIPEKICHNS aBapHi.
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10.5 METOAbI IIPOBEJEHUSA AHAJIU3A PUCKA

10.5.1 Beibop MeTon0B NpOBENSHHS aHAIN3a pHCcKa HEOOXOOUMO IMPOBO-
JUTh C YY4ETOM IIeJIM M 3334 aHaJIu3a, BEIOPAHHBIX KPUTEPHEB NMPHEMIIEMOTO
pHucKa, OCOOEHHOCTEH IOIBOJHOTO TpPyOONpOBOIA, XapaKTepa BO3MOMKHBIX
OIIaCHOCTEH.

JloIKHBI TakKe yYUTHIBAThCS HATMYME HEOOXOIMMON U JOCTOBEPHOM HH(OP-
MalnH, PeCypchl, BBLIENIsIEMbIE IJIs TPOBEICHUS aHali3a, ONBIT U KBaJH(UKaIms
UCIIOJIHUTENIEH U pyTrue GaKkTopsbl.

10.5.2 MeTtozp! aHann3a pucka JOJDKHBI OTBEUATh CIIETYIONIUM TPEOOBaHUSIM:

OBITH Hay4YHO M METOANYECKH 0OOCHOBAaHHBIMU M COOTBETCTBOBATH 00JIACTH
CBOETo NPUMEHEHNS;

JlaBaTh Pe3yJIbTaThl B BHJIE, KOTOPHIH MO3BOJISIET HAMITYYIIUM 00pa3oM HOHH-
MarTh XapakTep pUcKa, BEIpadaTeiBaTh U OLCHUBATh HanOosee 3 peKTHBHBIE Ty TH
CHIDKEHUSI PHCKa;

OBITH TIOBTOPSIEMBIMH U TIPOBEPSIEMBIMH.

10.5.3 B o0mem ciyyae, Ha CTaJWU HICHTHU(QUKAIIMA OMACHOCTEH CIeay-
€T MPUMEHSTH OJIUH WM HECKOJIBKO U3 MEPEUUCICHHBIX HIXKE METOJIOB aHaAIN3a
pHcKa:

MPOBEPOYHBIH (OIPOCHBIN) JINCT;

«Uro Oyper, ecnu...?»;

KOMOMHAIMIO METOAOB: ITPOBEPOUHBII JHCT U «YUTO Oyzer, ecnu...?»;

aHaJIM3 OMACHOCTHU M PabOTOCIIOCOOHOCTH;

aHaJIM3 BUJIOB U ITOCIIE/ICTBUH OTKa30B;

aHaJIM3 JIePEBbEB OTKAa30B U COOBITHIA;

COOTBETCTBYIOIME DKBHBAJIEHTHBIE METO/IBI.

Kparkue cBeseHMs O EpeYrCIeHHBIX METOax aHaJIn3a PUCKa U YCIOBHSIX UX
NPUMEHEHHS IPUBEACHBI B IPUIQXKESHUH 3.

10.5.4 PexoMeHnanuu 1o BEIOOPY METOIOB aHAJIM3a PUCKA ISl pa3IMYHBIX
9TAIOB JISSITENEHOCTH M (PyHKIMOHMPOBAHUS MOABOJHOTO TpyOompoBona (Ipo-
eKTHPOBAaHUE, TPACCUPOBKA, BBOJ| B SKCIUTYaTal[MIO0 M BBIBOM, SKCILTyaTalys, pe-
KOHCTPYKIHSI) TTpeAcTaBieHsl B 1a0n, 10.5.4.

Mertoabl MOTYT NPUMEHSTHCSI OTIENIBFHO WIM B JIOTOIHEHUE JAPYr K JAPYTY.
KauecTBeHHBIE METO/BI MOTYT BKIIIOYaTh B ceOsl KOJMYECTBEHHBIE KPUTEPHU
pHCKa, B OCHOBHOM, IO JKCIIEPTHBIM OILIEHKaM C HWCIIOJIb30BaHHWEM, HalpuMep,
MaTpUIbl «BEPOSTHOCTH-TSDKECTh MOCIEACTBHI» PaH)KHUPOBAHUS OMACHOCTH
(oM. UpuaoxkeHue 2). ITomHbI KOTMYEeCTBEHHBIH aHAIN3 PUCKa MOXKET BKJIIOYATh
BCE YKa3aHHBIE METO/IbI.
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Tabnuna 10.5.4

Bupn gesiTeIbHOCTH M (PyHKIMOHHUPOBAHUS
] =

= = =

= < = = =
g ° = < = =

Merox g = g g E = 2
« < >
£ S8 | 2¢ g &

s C 2 E = ]

=< ) g = @ = =

7] s = £ = =]

) 5 & S~ Q <

= < = B = 5

= A= m = Q) -9

Ananmmus «Yro Oyzert, ecinn...?» + 0 ++ ++ +
Metoz IPOBEPOYHOrO JIUCTA + 0 + ++ +
AHanm3 onacHOCTH U paboTOCIIOCOOHOCTH ++ 0 + + ++
AHanu3 BUJI0B U MOCJIEACTBUI OTKA30B ++ 0 + + ++
AHanus3 JIepeBbeB OTKA30B U COOBITHIA ++ 0 + + ++
KonnuecTBeHHBIN aHAIU3 pUCKa ++ ++ 0 + ++
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YACTb I1. PAU3EPHI

1 OBIIME NOJIOKEHUA

1.1 OBJACTb PACITPOCTPAHEHUSL

1.1.1 TpeGoBaHUs HACTOAIICH YaCTH PACIIPOCTPAHSIOTCS HA JOOBIYHBIC H YKC-
MOpTHBIE THOKUE pai3epbl Pa3IMYHBIX THIIOB U KOHCTPYKTHBHOTO HCIIOIHEHHS,
COC/IMHSIONINE B €IMHYI0 TPYOOIPOBOIHYIO TPAHCIIOPTHYIO CHCTEMY MOPCKHE
noaBoaHbIe 100br9HbBIe KoMIuteKehl (IT/IK) ¢ Mopckumu mumaByunmu Hedreraso-
JOOBIBAIOIIMMH KOMITJIEKCAMH/OJHOTOYEUHBIMH TuIaByunmu npudanamu (ITHK/
FSPM) mnmt Mopcknumu cTanoHapHbIMH 1iatdopmamu (MCIT).

1.1.2 TIJIK, B TOM YHCIIe IUIAHTOKA0ETH U OKOHEYHBIE MaHU()OJIBIBI/ TIePEX0/I-
HUKH MOPCKHX IIOJIBOAHBIX TPyOOIIPOBOIOB, OJKHBI COOTBETCTBOBATH TPeOOBa-
HusiM [IpaBuin kinaccudukanuy U MOCTPOHKH MOPCKHX THOIBOAHBIX JTOOBIYHBIX
komrutekcoB (I[Ipasuna I1/1K).

1.1.3 Ilpu HeoOxomumocTn MaHeBpupoBanus (Bpamenus) [IHK Bokpyr Tou-
KI 9KCIUTyaTalliy pai3epbl JOJDKHBI HPUCOCIUHATHCS K 3asIKOPEHHBIM TYPEIISIM.
IIpu obecmeuennu Bo3moxkHOoCcTH yxoma [THK ¢ Toukm skcrutryaramum paii3zepbl
JIOJDKHBI OBITH TPUCOEANHEHBI K 3aIKOPEHHBIM IIOTPY>KHBIM OysIM, B TOM YHCIIE CO
BCTPOEHHBIMHU TYPEIISIMH.

1.1.4 TIHK/FSPM u ux Typeiu AOJDKHBI YIOBIETBOPSATH TpeOoBaHusM [Ipa-
BWJI KJIaCCU(MKAINH, TIOCTPOUKN U 000PYIOBaHMUSI MOPCKHUX IUIABYYNX He(Tera-
3omoOsiBatrorx KomrwiekcoB (I[Ipasmna [THK), a MCII — cooTBeTcTBOBaTH Tpe-
6oBanuaM [IpaBui kmaccuUKaIy, MOCTPOMKH U 000PYIOBaHUS IUIABY4HX Oy-
POBBIX YCTAHOBOK M MOPCKHX CTaMoHapHbIX miatdopm (I1pasuna [IBY/MCII).

1.1.5 TpeGoBaHusI HACTOSIICH YacTH HE PACIPOCTPAHSIOTCS Ha IOIBOJIHEIC
NUTaHTH, KOTOPBIE TOJDKHBI 0TBeYaTh TpedoBaHusaM paz, 6 dactu VIII «CucteMsr
u TpyOorpoBonsn [TpaBui kiraccupuKaiy 1 MOCTPONKH MOPCKUX CYZOB.

1.1.6 TpeOoBaHMsI HACTOSIICH YaCTH MOTYT IIPUMEHATHCS K CYIICCTBYFOIIUM
paiizepam, IOCTPOEHHBIM 0e3 TexHHuYecKoro HaOmoneHust Perumcrpa, ¢ menbro
MIPOBEAEHHS OCBH/ETEIILCTBOBAHMUS TEXHUYECKOTO COCTOSHHS U OLIEHKH BO3MOXK-
HOCTH IPUCBOCHHS Kilacca Peructpa.

1.1.7 Paii3epsbl, BBIIOIHEHHBIE IO APYTUM HOpMaM, MpaBUiIaM WIH CTaHJAp-
TaM, MOTYT OBITH 0100peHBI PerncTpom ajbTepHaTUBHO WU B JIONIOJTHEHHE K Tpe-
0GOBaHMAM HACTOSINEH YaCTH.
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1.1.8 IIpu npoeKTUPOBAaHUHM, CTPOUTEILCTBE M OIKCIUIyaTalluu pai3epoB
JIOJDKHBI BBITIOHATHCS TPEOOBAaHMS HAJ30PHBIX OPTaHOB.

1.1.9 OcHoBanus paiizepoB B 4acTH TpeOOBaHMUI, KACAIOMINXCS KOHCTPYKTHB-
HOMY 3aKpEIUICHHIO Ha JTOHHOM I'PYHTE, JOJKHBI COOTBETCTBOBATh TPEOOBAHMSIM
gactu 1V «®yngaments» [Ipasun TTIK.

1.1.10 B ocTanbHOM IOKHBI OBITH yUTEHBI TpeOoBanus 117 n 1.1.6 gactu |
«Mopckue OABOHEIE TPYOOTIPOBOABI.

1.2 ONPEAEJIEHUA U COKPAIEHUS

1.2.1 Onpenenenus.

l'n6xuit paiizep — paii3ep, IOMyCKAIOMNI 3HAYATEIFHBIE OTKIOHCHUS
OT MPSIMOJIMHEHHOCTH 0€3 CYIIECTBEHHOTO POCTa N3TMOHBIX HANPSUKEHUH.

l'nOpunHBI# palizep — paizep, COCTOAIMNA U3 TPYO, UITOTOBICHHBIX
13 Pa3INIHBIX KOHCTPYKIIHOHHBIX MaTepHaIOB.

HoOsuHO# paiizep — BepTUKaJIbHAS YAaCTh MOABOIHONW TPYOOIIPOBOA-
HOW CHCTEMBI, COCIMHSIOMAs MOIBOAHBIEC JOOBIYHBIE KOMIUIEKCHI C CHCTEMaMH
cO0Pa/TIOATOTOBKH/XpaHEHHS TUIACTOBOW MPOMYKIIMA MOPCKHX IUIaByYHX He-
(rerazoqo0BIBaOMUX KOMIUIEKCOB/onHOTOYeYHBIX TpudaioB (ITHK/FSPM) wumm
MOPCKHUX CTalMOHapHBIX Tuiatdopm (MCII).

IMpumevyanue. JJoObIdHBIE paii3epbl MOTYT OBITh HCIOIBb30BAHbI IS 3aKaUKH BOJBI UIIH Ta3a
B ILIACT, ra3audTa, a TakoKe 71 pa3sMelleHus IITaHrokadenelt cucTeM KOHTPOIIS U YIPaBIeHHUs OBO-
JHBIMU JOOBIYHBIMH KOMIITIEKCAMH.

HaTtsxuaoe ycTpoidicTtBo patizepa/Kommencarop BepTH-
KaJbHBIX NMEPEMEIIEHU — CHCTEMAa HATSDKEHHUS pai3epa M KOMIICH-
Caly BEPTUKAJIbHBIX MEPEMEIICHNH MOPCKHX IUIaBy4InXx HedrerazonoObiBa-
muX KoMmIutekcoB/ogHoTouedHbx mpudanoB (I[THK/FSPM) otHOcHTensHO
paiizepa.

OcHoBaHUeE paiizepa —yCTpOICTBO A 3aKpeIUICHH paii3epa, MMero-
IIET0 B KOHCTPYKIIMHU JIEMEHTHI IIaBy9IECTH, HA MOPCKOM I'PYHTE.

[MakeTHBI# paiizep — paiizep, cocroammii U3 makera (Iy4ka) mapai-
JIENBHBIX TPYO paiizepa 1 IITaHroKabeel.

NomuMepHO-MeTanIMIeCcKUN palizep — paiizep ¢ THOKOH mmO-
JTUMEPHO-METaJUTNIECKON TPyOOH.

HomuMepHH# KOMONO3UNUOHHBNU MaTtepuan ([IKM) —re-
TepodasHas cucrema, oOpa3oBaHHAs MOIMMEPHON MaTpUIed M HalOIHHUTEIEM
(apMEpYIOLIIIM MaTEpPHAJIOM).
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Ilpurpys — aneMmeHT paii3epa, UMEIOIIUNA OTPULIATENIbHYIO IJIaBYYECTh,
MPUKPETJIEHHBIN K pail3epy A CO31aHusl PACTATUBAIOIIMX YCUIIHI.

Paiizep u3 IIKM — paiizep ¢ Tpy6oii u3 IIKM, cocrosiieii 3 crioBoi
BHEIITHEH 000JI09KH, TePMETHIHOTO BHYTPEHHETO JICHHEPA U y3JI0B COCTMHEHMS.

PailizepHas cucTeMa — COBOKYITHOCTh JIOMOIHATEIBHBIX CHCTEM, 000-
PYIOBaHUS W YCTPOWCTB, 0OeCTICUMBAONINX (YHKIIMOHHNPOBAaHUE panzepa (Frh
HECKOJBKHX paif3epoB) Kak o0mie TpyOOIIpoOBOAHOM TPAHCIIOPTHON CHCTEMBL.

Cexnuus TpyOB paiizepa — cOopouHas emuHHMIA TPYyOBI paiizepa,
BKITIOUAIOMIAS y3JIbI COCTMHEHNS (KOHIIEBBIC (PUTHHTH) TI0 KOHIIAM.

CraTtuuyeckas ymnpyras IHHUS pali3zepa — IMHUSA OCH paiizepa
B TTOJIOKCHUY PABHOBECHSI P JIEHCTBHUHU TOIBKO CHJT TSKECTH, CHJI TIABYyYECTH U
CTaTH4ecKux peakiuii co cropors [THK/FSPM/MCII.

TpyOa paiizepa —dIeMeHT paizepa, POPMUPYIOMINN KaHAT TPaHCIOPTa
TUTACTOBOM MPOAYKIMH, BOJBI MM Ta3a.

DOKCHOPTHBH pai3ep — BepTUKAIbHAS 9acThb MOABOAHONW TpyOoOIpo-
BOZHOW CHCTEMBI, COSANHSIIONIAs CHCTEMBI OTTPY3KH ITACTOBOH MPOILYKIINH MOP-
CKUX IUIaBY4HX HE(TEra30100BIBAIONINX KOMIUIEKCOB/OAHOTOYEUHBIX MPHUIAIOB
(ITHK/FSPM) mmm mopckux cramuoHapHbeIX mwratgopm (MCII) ¢ mogBogHbIMH
TpyOOIIPOBOTHBIMH CHCTEMaMH.

DNXeMeHT MJIaBydYeCTH — JIEMEHT paii3epa, IMEIOIINH MMOJI0KUTEIb-
HYIO IUIaBYYeCTh, NMPUKPEIUICHHBIH K pai3epy UIS CO3JaHMS PaCTATHBAIOIINX
YCUIIMH.

1.2.2 Cokpamenus.

MCII — mopckast cTarioHapHas miaThopma;

MIIT — Mopcko# TOIBOTHBIN TPYOOTIPOBO;

TTJIK — moBOAHBII TOOBIYHOM KOMILIEKC;

IIKM — noauMepHbIii KOMIIO3ULIMOHHBINA MaTepHualr;

ITHK — Mmopckoii mnaByunii HedTera3omo0bBatoNIIi KOMIUIEKC;

FSPM (Floating Single Point Mooring) — MOpCKO# TTaByYHi OTHOTOYCTHBIH
MpUYal.

1.3 KTACCUDPUKALIUA

1.3.1 IlpucamBaemsiii Peructpom kiacc paif3epa COCTOHT W3 OCHOBHOTO
CHMBOJIa, JTOTIOJTHUTEIBHBIX 3HAKOB M CIIOBECHBIX XapaKTEPUCTHK, OMPEIEIISIO-
MUX KOHCTPYKIMIO M Ha3Ha4YEHHE paif3epa.

1.3.2 OcHoBHO# cHMBOJ KJIacca, IpuUcBamBaeMbIii Peructpom paiizepy, co-
CTOMT M3 ciieayromux 3Hakos: R®, R* i Rxk.
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B 3aBucumocTn OT TOTO, MOJ HAOMIOAEHHEM KaKOTO HAJ30PHOTO OpraHa
MIOCTPOCH paif3ep, OCHOBHOW CHMBOJ KJIacca yCTaHABIMBAETCS CIEHYIOLINM
obpazom:

paiizepam, MOCTPOCHHBIM TIO TIPaBHJIAM M TI0J] TEXHHYECKHM HaOIIOCHUEM
Perucrpa, IpUCBaMBAETCA KIIACC ¢ OCHOBHBIM CHMBOJIOM R®);

paiizepam, MOCTPOEHHBIM MO MpPaBHJIaM M IOA HAOMIONEHUEM TPH3HAHHOTO
Peructpom kiaccnUKaMoOHHOTO OOIIECTBA WM HAI[MOHAIBHOTO HaJ30PHOTO
opraHa, IIPHCBaUBaeTCs KJIACC C OCHOBHBIM CHMBOJIOM R & ;

paiizepam, MOCTPOCHHBIM 0e3 HaOIIoIeHNs TPU3HAHHOTO Pernctpom kiaccu-
(PMKAMOHHOTO OOIIECTBA WM HAIMOHAIHHOTO HA/J30pPHOTO OpraHa, IpHCBanBa-
eTcsl KJIACC C OCHOBHBIM CHMBOJIOM R & .

1.3.3 K ocHOBHOMY CHMBOXY KJlacca JOOaBISIFOTCS TPH TPYIITBI JTOTIONHH-
TEJIbHBIX 3HAKOB:

1.3.3.1 [lononHUTENEHBIC 3HAKH, COOTBETCTBYIONIIE HA3HAYCHUIO paiizepa:

P — n1o6bIuHO#, B TOM YHCIIE 171 3aKa4KU BOJIBI FIUTH T'a3a B IIACT;

E — skcniopTHbIil.

1.3.3.2 JlomonHUTENBHBIE 3HAKH, COOTBETCTBYIOMINE BUAY NOOBIBAEMOI/OT-
rpy>KaeMoH MIIACTOBOM MPOIYKIUU:

G —ras;

L — xnzaxas nim aByxdasHast TpaHCIIOPTUPyeMas cperia, B TOM YHCIIE BOAA.

1.3.3.3 [lononHAUTENEHBIC 3HAKH, COOTBETCTBYIOIINE MaTEepHaITy, U3 KOTOPOTO
M3rOTOBJIEHA TpyOa paizepa:

S — crans;

T — TMTaHOBEIN CITIaB;

A — aJTFTOMMHHEBBIN CILIAB;

C - TIKM;

H — rubpunneiii paiizep;

F — monumepHoO-MeTammaeckast Tpyoa.

1.3.4 K oCHOBHOMY CHMBOITY KJIacca U JOTOJTHUTEIEHBIM 3HAKaM T00aBIISIOT-
Csl CIIOBECHBIE XapaKTEPUCTUKH:

1.3.4.1 IIpn moOBIYe TUIACTOBOW MPOAYKIIUHM C KOPPO3HOHHBIMH CBOMCTBAMH
(cepoBomopozom) — corrosion-active.

1.3.4.2 OcTanbHBIC CIIOBECHBIE XapaKTEPUCTHKU:

reorpaduuecKuii paiioH;

BUJ TPAHCIIOPTUPYEMOI1 Cpenbl;

pabouee nasnenue, MIla;

MaKCHMaJbHas TeMIIepaTypa TpaHCIOPTHpYyeMOi cperpl, °C;

HOMUWHAIIGHBIN AUaMeTp TpyOsI paiizepa, MM/KOITMIECTBO TPYO, IIT.
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Hanpuwmep: R*P L F, corrosion-active, Barents sea, 19 MIIa, 30 °C, 300/1.

1.3.5 [IpucBoenne xinacca Perrcrpa o3Ha9aeT MOATBEPKICHIE COOTBETCTBH
paiizepa mpenbsaBIsieMbIM K Hemy TpeboBanmsM [Ipasmn MIIT u B3siTue paiize-
pa 1o TeXHUYECKOE HAOIIOACHNE Ha OTPENEICHHBIN CPOK C IIPOBEIACHUEM BCEX
MpEeANICaHHbIX PerncTpoM 0CBHAETENHCTBOBAHHHN /IS MTOATBEPXKACHUS Kilacca.
IIpucBoenwne paiizepy kinacca Peructpa monreepxmaercs opopmiueHneM Kiaccu-
(hPMKAIIIOHHOTO CBHICTEIHCTBA YCTAHOBICHHON (POPMEI.

1.3.6 B ocranbpHOM TpeOOBaHMS K KIaCCU(PUKAINH Pai3epOB JODKHBI CO-
oTBeTCTBOBaTh monokeHmsiM 1.3.5 — 1.3.12 gactn | «Mopckue momgBogHBIC
TpyOOTIPOBOABIY.

1.4 OBBEM OCBUJETEJIbCTBOBAHUI

1.4.1 Texan4eckoe HaOIFOIEHNE 32 paif3epaMy COCTOUT B IIPOBEPKE €T0 COOT-
BeTCTBHUSA TpeboBaHusAM Perucrpa mnpu:

paccMOTpeHNH M 0M0OPEHUH (COTIIACOBAHNH ) TEXHUUECKON TOKYMEHTAIINH;

OCBHUJICTEIILCTBOBAHIH OOBEKTOB TEXHHYECKOTO HAOIONCHUS Ha dTarax Hu3-
TOTOBJICHUS], TIOCTPOMKH, SKCIUTyaTalliH, B TOM YHCIIE MOACPHHU3AIIMU U PEMOHTA.

1.4.2 JlestensHOCTh Perncrpa mo knaccuuKauy pai3epoB, TEXHHIECKOMY
HaOJIFOIICHUIO Ha dTarax, yKa3aHHbIX B 1.4.1, OCyIIecTBIseTCs HA OCHOBaHHMH JI0-
TOBOPOB C 3aKa3YUKaMH.

1.4.3 B mporiecce TexHIUECKOTO HAOMIONCHUS 32 paiizepaMu Peructp BemaeT
aKTBHI OCBHIETEIBCTBOBAHMS (10 OKOHYAHHMHU MOCTPOHKH, €XKETOIHOTO/TIPOMEKY-
TOYHOTO/0YEPETHOTO) H, B CIIydae HEOOXOAUMOCTH, HHBIE JOKYMEHTHI.

1.4.4 OOmme TpeOGOBaHUS K OCBHIETEIHCTBOBAHMAM pPail3epOB JOJKHEI
cooTBeTCTBOBaTh TpeboBanusaMm L4.1 — 1.4.4 yactu I «Mopckue moaBonHbIE
TPyOOTIPOBOIBI».

1.4.5 PexoMeHZIyeTCsl COINIACOBBIBATH CPOKH IIPOBEACHHS MEPHOIMICCKUX
OCBHUJICTENILCTBOBAHUIA I 00BEKTOB Kiaccu(uKauu Perucrpa Ha paccmarpu-
BaeMOM MOPCKOM He(dTerasoBoM MECTOPOXKICHHH: MOPCKUX ITOABOIHBIX TPyOO-
MIPOBOJIOB, pali3epOB M ITOJBOJHBIX JOOBIYHBIX KOMIIICKCOB.

1.5 TEXHUYECKASA JOKYMEHTALIUA
1.5.1 To mHagama moCTpOMWKH paiizepa Ha paccMOoTpeHne Pernctpy momkHa
OBITH TIpeACTaBIICHA TEXHWYECKAas JOKYMEHTALMsS, MO3BOJIAIONIAS YIOCTOBE-

PHUTHCS, 9TO TpeOOBaHUS MpaBwiI PerucTpa 1mo OTHOMICHUIO K JAHHOMY pai3epy
BBITTOJTHSIOTCS.
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JokymeHTams 1o paizepamM/paii3epHBIM CHCTEMaM JTOJDKHA CONEPXkKATh J10-
KyMEHTBI, yKka3aHHble B 1.5.2 — 1.5.8.

1.5.2 O6mmas yacTs:

.1 cenmdukanus panzepa;

.2 gepTexu paifzepa (cxema pabodero MONOKEHHS, TUIIOBBIE AETald M CO-
eIMHCHHUSA);

.3 OTYET O MHKEHEPHBIM N3BICKAHMAM B PaifOHE SKCIUTyaTallN C YKa3aHUEM
IapaMeTpOB TEUEHHS, BOHEHHS U TPYHTOB (IIPH MCIIONb30BAHNH YCTAHABIMBAC-
MBIX Ha JHE OCHOBAHUH paii3epoB);

.4 IepedeHb KOMIUTIEKTYIOIINX U3ACTHI 1 000pyI0BaHUS C YKa3aHUEM OCHOB-
HBIX TEXHUYECKUX XAPAKTEPUCTHUK, IPEIIPUATUSA-N3TOTOBUTENS] M HATMYIHSI OZ10-
Openwnst Peructpom mimm ApyruM Kiaccu(hUKaImOHHBIM/HaI30pHBIM OPTaHOM.

1.5.3 JoxymeHTanms Ha TPyOHI paif3epa, BKIIIOYAs y3IIbl COCTUHECHUI:

.1 geprexu cexumit TpyO parizepa, B TOM YHCIIE ¢ KOHIIEBBIMU (DPUTHHTaMU (B
CllyJae pa3beMHOTO COCTUHEHHS);

.2 crienuuKanys HA MOCTABKY TPYO MITH TEXHUYECKUE TPEOOBAHMS Ha 3aKyTI-
Ky TpyO, CepTH(HKATH Ha TPyOBI paii3epa 1 IPOTOKOIBI U3 HCIIBITAHU;

.3 "JepTexku COeAMHUTENBHBIX Y3JI0B TpyO paii3epa M COelNWHEHHS paifsepa/
Tpy06 paiizepa k [IHK/FSPM/MCII u [T1K;

.4 "9epTexu CBapHBIX COCAMHEHUH TPYOBI paii3epa, BKIIOYAIOIINE pa3el-
Ky KPOMOK ITOJ] CBapKy, OIMCaHUE PEXKMMOB CBapKH (B CIydae CBapHBIX CO-
eIUHCHHMN );

.5 BuzBI 1 0OBEMBI UCIIBITAHUI;

.6 croco0BI 1 00BEM HEPa3pYIIAIOIIETO KOHTPOJIS;

.7 cBEZIEHMSI O TPAHCIIOPTUPYEMOM CPELE;

.8 runpaBnmueckuii pacueT TpyOHI paiizepa B IMOMOKEHUH paBHOBECHS (B TIO-
JIO)KEHUN CTAaTHYECKOM YIPYTOH JIMHNH) U B MOIOKCHUSIX MAaKCHMAJIbHO JOITYCTH-
MBIX OTHOCHUTEJIbHBIX IEPEMELICHUSIX BEPXHEHN U HIDKHEN TOUKH paiizepa o Tpem
JIMHEHHBIM CTENEHAM cBOOOABI (BEPTHKAIBHOE TIEPEMENICHNE, IPOIOIBHOE U TI0-
MIEPEIHOE TOPU3OHTAIBHbIC TIEPEMEICHHNS).

1.5.4 C ueprexxamu u nHGopManueit o 1.3.3 He0OX0IUMO NPEACTABUTH ClIe-
JYIOIINE PACUETHI U IPYTYIO IPOEKTHYIO JOKyMEHTAIHIO:

.1 IPOEKT M PyKOBOACTBO 1O MOPCKOHN OIEpaIlii MOHTaXa pai3epa;

.2 pacdeT CTaTHYECKOTO PaBHOBECHOTO MOJIOKEHHsS paiizepa (ompenencHne
CTaTUYECKOU YIIPyTOH JINHUM paif3epa);

.3 pacueT IMHAMUKH paii3epa 1oJ BO3ACHCTBUEM TEUEHUS, BOTHEHUS U Iepe-
vemenuit [THK/FSPM/MCII, a takxe peakuuii co ctopons! [IK nim goHHOTO
TpyHTA.
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.4 pacdeT TONINHBI CTEHKH TPYOBI pai3epa;

.5 pacueT ycTajaocTHON NPOYHOCTH;

.6 pacueT npoyHOCTH paiizepa B polecce MOHTaXa.

1.5.5 JokymeHTams mo »IeMEeHTaM IDIaBy4eCTH paif3epa:

.1 pacder mIaBy4ecTH JIEMEHTOB;

.2 cxeMa pa3MEIICHNUS JIEMEHTOB IIJIaByIECTH;

.3 cepTuduKaTH MaTEePHUAIOB IEMEHTOB TIABYIECTH;

.4 9epTEkKN IEMEHTOB TUIABYUECTH.

1.5.6 JokymeHTAaIHs 0 TIPUTPy3aM/OCHOBAHHUSAM paif3epoB:

.1 pacuer Beca IpUrpy30B B BOAE WM ONPEIEICHUE PACUCTHON HAarpy3KH Ha
OCHOBAHHME paii3epa;

.2 cxeMma pa3MeIeHNs IPUTPY30B WiN (yHIaMEHTa OCHOBaHMS pai3epa;

.3 cepTuduKaTH MaTepHUaIOB IIPUTPY30B/OCHOBAHUS pai3epa;

.4 9epTexu MpUrpy30B/0CHOBAHMUS paii3epa.

1.5.7 JoxyMeHTaIs 110 CPEICTBAM KOHTPOJIS U YIIPABIICHUS SKCIUTyaTannueit
paiizepa;

1.5.8 loxymeHTanus MO 3aIlIATHBIM MTOKPHITHASAM H KaTOJHOH/TIPOTEKTOPHOM
3aIInTe.

1.5.9 JlokymeHTAaIHsI IO aHAIIN3Y PHCKOB paif3epa.

1.5.10 B ocranxpHOM TpeOOBaHMS K TEXHHUECKON NOKyMEHTAIMH paif3epoB
JOJDKHBI cooTBeTcTBOBaTh |5, 11 — 1.5.19 wactu I «Mopckue mogBogHbie TpyOo-
TIPOBOBI.

2 PACYHETHBIE HAT'PY3KH

2.1 PacueTHbIe Harpy3Kd Ha paii3epbl JOJDKHBI YUUTHIBATh CICAYIONIHE BO3-
IEUCTBHUS:

.1 maBieHue Ha CTEHKY TpYOBI paiizepa, BEI3BaHHOE CyMMapHBIM JIeHCTBHEM
BHYTPEHHETO JaBJICHUS TPAHCIIOPTUPYEMOH >KUIKOCTH WIIH Ta3a N HapY KHBIM T'H-
JIPOCTAaTUIECKNM JaBJICHUEM BOABI;

.2 onepevHas Harpy3Ka, BHI3BaHHAs BO3ACHCTBHEM MOPCKOTO TEUEHHMS, CKO-
POCTH 1 HaTpaBJIEHHE KOTOPOTO B OOIIEM CITydae CTPAaTH(UITIPOBAHO TI0 TITyOHHE;

.3 momepedHast Harpy3Ka, BBI3BaHHAs BO3JCHCTBHEM BOJIHOBOTO IBHIKCHUS
YacTHIl BOABI (B 3aBHCHMOCTH OT INIyOWHBI YCTaHOBKH pai3epa W IapaMeTpoB
BOJIHCHHSA );

.4 TeMIepaTypHbIE Harpy3KH, BBI3BAHHBIC Pa3HOCTHIO TEMIIEPATyphl TPaHC-
MOPTUPYEMOM Cpelbl B HAUaJIbHOW U KOHEYHOHM TOUKax paisepa;
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.S cuIIBI TSDKECTH 1 CHITBI OAZIEPKaHMS BCEX AIIEMEHTOB paii3epa, B TOM UHC-
JIe HIEMEHTOB IUTaBY4IECTH/TIPUTPY30B;

.6 peaxmm cBs3e B y3nax npucoeauHeHus paizepa k [THK/FSPM/MCII,
Be3BaHHBIe oTKIIOHeHHEM [THK/FSPM/MCII ot nonoxeHus: paBHOBECHS B pe-
3yJIbTaTe€ COBMECTHOTO JICHCTBUS BOJIHEHHS, BETPA, IOBEPXHOCTHOTO MOPCKOTO
TEUEHHUsI M PabOTHl CHCTEM HATSHKHBIX CBA3EH, JMHAMHUYECKOTO WM SKOPHOTO
MTO3UINOHNPOBAHHS;

.7 peakmum cBsized B y3max mpucoeamHeHHs panzepa k I1JIK (ocHOBanmMIo
paiizepa) WM B3aUMOJCHCTBHA C JOHHBIM I'DYHTOM, B TOM YHCIIE BBI3BaHHBIC
CEHCMHYECKIMH Harpy3KaMu.

2.2 Ilomumo yka3aHHBIX B 2.1 Harpy3ok paisep JODKSH OBITh IPOBEPEH HA
BO3JCICTBUE HArpy30K, NEHCTBYIOLIMX NPU MOHTAXKE M HMCHBITAHUAX paisepa.
Ecnu He oroBopeHO 0c000, BEMWUIHHA KaX/I0TO BHa PACIETHOW HArpy3KH JOJK-
Ha OBITH yBeIMYeHA HA KOY(D(HUIIMEHT 3HAUNMOCTH Y B COOTBETCTBHUH C 101, 2.1
gact | «Mopckue TOABOAHBIE TPYOOIIPOBOIBD.

2.3 PacueTHoe maBIEHWE Ha CTEHKY TpyOBI paisepa p, Mlla, ompenens-
ercsa mo popmyne (2.2.1) gactu I «Mopckue mMonBOAHBIE TPYOOIIPOBOIED», B
KOTOpOM:

BHYTpEHHEE JaBnenue p, Mlla, onpenensercs THapaBIMIECKUM PacqeToOM
paiizepa U ABIAETCS IEPEMEHHOM TI0 BBICOTE paii3epa;

BemmanHa p, . MIla, onpenensercs mo ¢dopmyme (2.2.2) gactu I «Mopckue
TIOZBOTHEIE TPYOOTIPOBOMBI», B KOTOPOH BENMMYMHY d, . CIETyET IPUHUMATDH KaK
MHHHAMAJIbHOE OTCTOSTHHE BEPXHEH TOUKHM paif3epa OT ypOBHS THXOH BOZBI C yde-
TOM TPHINBHO-OTIIMBHBIX SIBICHWH M HArOHOB, OIIPEACIECHHBIX C 00eCHedeHHO-
cteio 1072 1/ron.

2.4 TloroHHast momepeyHasi Harpy3Ka OT MOPCKOTO TEYEHHSI B KaXKJOH TOYKE
paiisepa F, , H/M, onpenensiercst 3aBHCHMOCTBIO

’ (I/cr_ VL) |I/cr_ VLl ’ Dr’ (24)

c w

F ,=095-p a,- D>+0,7-p

rae D, — Hapy&HbI 1MaMeTp KOHCTPYKUMH paii3epa, M;

@, — yCKOPEHHE TOUKH paii3epa, BhI3BAHHOE €ro IBUKEHUEM I0Jl BO3ICHCTBUEM TEUCHMUS, M/C%;

V' — CKOPOCTb JIBIKCHHSI TOUKH paiizepa, BHI3BAHHAS €T0 JBUKEHUEM IOJI BO3/ICHCTBHEM Tede-
HUsA, M/C;

V., — pacueTHas CKOPOCTb Te4eHHUs (C yUETOM HANIPABJIEHNS) HA PACCMATPUBAEMON [TyOuHE, Onpe-
JIeTIeHHast sl JaHHOTO reorpaduueckoro paiiona ¢ obecrnedeHHoctbio 1072 1/rox Ha ocHOBa-
HHU WHXXEHEPHBIX U3bICKaHHH, M/C;

p,, — ILIOTHOCTh MOPCKO# BOJIBI, KI/M>.
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2.5 TloronHas mormepedHas Harpy3ka OT BOJNHCHHS KaKIOW TOUKe paiizepa
F H/Mm, onpenensiercs 3aBUCUMOCTBIO

F, =08-¢ p, a, D*+05c p -V, -V)IV, ~V|D, 2.5-1)

wr w

rae a, — yCKOPEHHE TOUKH paii3epa, BhI3BAHHOE €ro JIBMKCHHEM IO/ BO3ICHCTBUEM BONHEHHS, M/C?;
V. — CKOPOCTh BOTHOBOTO JIBHKEHHS YACTHIL XM/IKOCTH Ha pacCMaTpHBaeMoii riybune, onpesie-
JIeHHas! [UIst IAHHOTO Teorpaduyeckoro paiiona ¢ obecreyeHHoctbio 1072 1/rox Ha ocHoBa-
HUM UHXXECHEPHBIX U3bICKaHUH (CM. IDUIQKCHHUES S), M/C;
V.. — CKOPOCTb NBMXKEHMs TOYKM paif3epa, BHI3BAHHOE €0 JBMKCHHEM IO/ BO3/IEHCTBHEM BOJ-
HEHUs, M/C;
¢, ¥ ¢, — K03 (HUIMEHTbI HHEPIIMOHHOTO M CKOPOCTHOTO COMPOTHBIICHHS, OTPE/ETCHHBIE TI0 Tpadu-
Ky Ha DUC, 2.3 B 3aBMCUMOCTH OT uncna Kronerana-Kapnentepa KC (cm. dopmyiy (2.5-2)).

KC=V, -1/D, (2.5-2)

rae T — NepUoJ BOJHEHMS, ONPENICNCHHBIH U TaHHOTO reorpaduyeckoro paiioHa ¢ o0ecrneyeHHo-
crbio 1072 1/rox Ha OCHOBaHWM WH)KCHEPHBIX U3BICKAHMH, ¢ (CM. LIDUIQKCHHE 5).

26
24
23]
204
18]
154
14
12.]
10 1
(TH
a6
0a-
02

Ca, Cx

Puc. 2.5
3aBrcumMocTH ko3¢ duImenTos ckopocTHoro ¢ (1)
¥ HHEPLMOHHOTO ¢, (2) conporusienus ot uncna Kionerana-Kapnenrepa KC
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2.6 Peakumu cBs3eil B y3iax mpucoeanHeHus paizepa k [THK/FSPM/MCII
u ITIJK (rpyHTOM MOpCKOTO IHA) ompenensrorcs s oTkioHennit [THK/FSPM/
MCII ot monoxeHust paBHOBECHS B PE3yNbTaTe COBMECTHOTO ACHCTBUS BOTHECHNS,
BETpa U MOBEPXHOCTHOTO MOPCKOTO TeUEHHs ¢ obecredeHHocTsio 1072 1/ron mpu
3¢ deKTHBHO PYHKIIMOHUPYIOMICH CUCTEME TIO3UITHOHIPOBAHUSI.

2.7 OmpeneneHne pacueTHBIX BHEIIHMX HArpy30K pai3epa JOIDKHO IPOBO-
JUTCS JUTA HanOoJiee HeONaronpusaTHOTO MX COYETaHHS. METOOUKH Ha3HAYCHHS
pacdeTHBIX Harpy30K, B TOM YHCIIe pa3paOd0TaHHbIC HA OCHOBAaHUY HAIIMOHAIBHBIX
W/UIN MEXIYHAPOIHBIX HOPM, CTaHIAPTOB M MPABWJI, TOJKHBI OBITH OJOOPEHBI
Peructpom npu paccMOTpeHUN TEXHUUECKON TOKyMEHTALUU Ha pai3epsl.

2.8 Paznenennie pacdeTHBIX Harpy30K Ha paif3epbl B 3aBUCHMOCTH OT (PH3H-
YECKHX SIBICHUH, ONMPENENAIOMNX U3 BOSHUKHOBEHHUE, TODKHO COOTBETCTBOBATh
2.1.2 — 2.1.6 wactn I «Mopckue MoABOIHBIE TPYOOTIPOBOABD.

3 TPEBOBAHUS K OITPEJJEJTEHNIO JMHAMHWYECKOI'O OTKJIMKA
PAM3EPA HA BHEIITHUE BO3JIEVNCTBHS U HATPY3KH

3.1 OBIIME TPEBOBAHUSA

3.1.1 AHanu3 MPOYHOCTH panzepa JODKEH COCTOATH M3 CIEMYIOIINX ATAIOB:

.1 onpeienieHue cTaTM4eCKoM YIpyroil IMHUY pai3epa B COCTOSIHUU PaBHOBECHS;

.2 omperneneHne JUHAMHYECKOTO OTKIIMKA JTOOBITHOTO pai3epa MpH BO3JCH-
CTBUM TEYEHUS, BOJIHEHUS, A TAK)KE peakluil B3auMoaencTsus co cropons! [1J1K
(wmu mourHoOTO TpyHTA) U c0 cTopoHs! [THK/FSPM/MCII nipn uX iepeMeneHHsX;

.3 mpoBepka KpUTEPUEB JOKATBHOW MPOYHOCTH U YCTOMYMBOCTH B KaXKIOU
TOUKE paiizepa.

3.2 OIIPEJEJIEHUE CTATUYECKOM YIIPYTOM JINMHUU PAM3EPA

3.2.1 OnpeneneHne CTaTAYECKON YIIPYTOH JIMHAH paii3epa JOHKHO MPOBOIUT-
CsI 110 METOAMKE, 00OpEHHOI PerrcTpoM, ¢ HCIIOIb30BaHNEM YHCIICHHBIX METOIOB.

3.2.2 Ha mepBoM dTame pacdeToB TONIHMHA CTEHKU TPYOBI paksepa f, MM,
onpenemsieTcs Kak:

.1 15 MetamTaeckoit TpyOsI paiizepa

=" +e (3.2.2)
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e p,— PacueTHOE JaBeHue B TpyOe paiizepa B COOTBETCTBHH ¢ 2.3, MIla;
D_— napyxHblii quameTp TpyObl paii3epa, MM;
R, — MUHMMAJIbHBIH NPEJIENie TEKy4eCTH MeTaia TpyObl paiisepa, MIla;
¢, — ipubaBKa Ha KOPPO3HIO, KOTOPask ONPEIETAETCS KaK:
¢, =0,2 - T— nna cranbHbix TpyO paii3epoB, MM;
rae T — mIaHUPYEeMBIH CPOK CiTykOBbl paiizepa, JIeT;
¢, =0 — s Tpy6 paii3epoB U3 TUTAHOBBIX U ATKOMHHHUEBBIX CTLIABOB.

.2 TonmuHa cTeHkH paitzepa u3 [IKM ompenensieTcs B cOOTBETCTBUU PA3ZL. 2
HOpUIOKEHHS 9.

3.2.3 Pacuer craTMuecKOd ymnpyroil JMHUU paii3epa MPOBOAUTCA C YUETOM
JIEHCTBUS CIEAYIOIUX CUIL:

CHUJIBI TSKECTH;

CHUJIBI [JIaBYYECTH;

TEMIIepaTypHBIX HArPy30K;

peakiuii cBa3el B y3nax npucoenuHeHus paizepa k [IJIK unu B3aumonei-
CTBHUS C JOHHBIM IPYHTOM;

peakuuii cBsi3el B y3nmax npucoenunenus paiizepa k [IHK/FSPM/MCII npu
UX NOJ0KEHUH HAa TUXOU BOJE.

3.2.4 Cunbl TSOKECTH U IUIABYYECTH BBIYHCISIOTCS OTAEIBHO Al OCHOBHOM
TpyOBI paiizepa, MpUTPy30B, IUIABYUYECTeH U IPyTUX JIEMEHTOB paif3epHOM CHCTe-
MBI C y4ETOM Macchl 1 00beMa ITHX JIEMEHTOB. B pacuerax crarnmdeckoit ympy-
TOI1 JINHUM MCIONB3YIOTCS ClIAyolIre 0000IIEeHHbIE )KECTKOCTH ISl MeTaJUT4e-
CKHUX TpYO paii3eposB:

C,=078 - E- (D}~ D;, ) — IpOA0IbHAsl HKECTKOCTD; (3.2.4-1)
C,=0,05-E-(D}~D; )—u3rubHas )eCTKOCTb; (3.2.4-2)
C,=0,1-E-(D-D;, ) —KpyTHIbHAs KECTKOCTD, (3.2.4-3)

rae E — MOaynb HOpMaJIbHOHM yrpyrocTu Marepuana Tpyo paiisepa, Mlla;
D, — napyxHelii quameTp TpyObl paiisepa, M;
D, ,— BHYTPCHHHI MamMeTp paiisepa, M.
CootBeTcTByIOMmMEe 000OIIEHHBIE KECTKOCTH JUIl KOMIIO3UTHBIX pai3epoB
npuBeeHsl B 1.1.6 npunoxeHus 9.
3.2.5 Crarudeckuil pacdeT ynpyroil JIMHHM MPOBOAMUTCS C UCHOIb30BaHHEM
YUCJIICHHBIX METOJOB C YUCTOM OOIBIINX HCpCMeIIIeHI/Iﬁ (FCOMCTpH‘ICCKOﬁ HCIIN-
HeiiHocTH). TommuHa cTeHKH TpyOBI paii3epa, mapameTphl JJIEMEHTOB IIIaByde-
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CTH, TIPHTPY30B U JPYTUX JIIEMEHTOB PAai3epHON CHCTEMBI MOAOUPAIOTCS TAKAM
00pa3oM, 4TOOBI BCe YYaCTKH IO JUIMHE paii3epa HaXONWINCh B COCTOSIHHH pac-
TSOKCHHUS BO M30eXKaHne 00IIei moTepu yCTOWIHBOCTH TPYOBI paiizepa.

3.3 ONPEJAEJEHHUE TMHAMMWYECKOI'O OTK/IUKA

3.3.1 OnpexnencHre TMHAMHIECKOTO OTKITMKA paif3epa MPOBOIUTCS IO METO-
JMKe, 0N0OpeHHON Perncrpom, ¢ NCTOMB30BaHUEM YHCIEHHBIX METOOB. 3a HC-
XOJHOE TOJIOKCHHE paif3epa MPUHUMAETCSA €ro cTaTHuecKas ympyras JuHus. B
JMHAMHYIECKOM pacdyeTe yUUTHIBAIOTCS CIECAYIOIINE BHEIITHHE CUITBL:

CHJIBI TSDKECTH (QHAJIOTHYHO PACUeTy CTaTHIECKOHN yNPYTOi JTMHUM) U IPHCO-
€IMHEHHbBIE MAaCCHI BOJIBI;

CHJIBI TIJIABYy4YECTH (QHAJOTUYHO PACUETy CTATHIECKON YIPYTOH JIMHHN);

TeMIIEpaTypHBIC HATPY3KHU (AHAIOTHYHO PACcYeTy CTATHIECKON YIPYTO JIMHUN);

THAPOAVHAMUYECKUE CHIIBI OT TCUCHNUS, B TOM YMCIIC BUXPEBasi BUOpAIHs;

THAPOAVHAMUYECKUE CHITBI OT BOTHOBOTO ABHKEHHS XKHUIKOCTH;

peakumu cBA3€il B y3iax npucoenunHeHus paizepa k IIJIK nnu B3anmonei-
CTBHS C JOHHBIM TPYHTOM;

peaknuu cBs3eil B y3max mpucoenuHeHms paizepa k [THK/FSPM/MCII,
Be3BaHHBIe oTKIIOHEHHEM [THK/FSPM/MCII ot nonoxeHus: paBHOBECHS B pe-
3yJAbTaTe€ COBMECTHOTO JICHCTBUS BOJIHEHHS, BETPA, TOBEPXHOCTHOTO MOPCKOTO
TEUEHHUsI M PabOTHl CHCTEM HATSHKHBIX CBA3EH, JMHAMHUYECKOTO MM SKOPHOTO
MTO3UIINOHNPOBAHHS.

3.3.2 Ilpu paccmoTpenmnn B3amMmopewcTBus paitzepa ¢ [THK/FSPM/MCII
JOJDKHO YUIHTHIBATHCSI HATWYIHME HATSDKUTENEH W/MITH KOMIICHCATOPOB BEPTHKAIIb-
HBIX TEPEMEIICHNH, a TakKe PEXHUM JIBIDKCHUS TPAHCIIOPTHPYEMOW CpEIpbl MO
TpyOe paiizepa.

3.3.3 PexomeHgyeTCsl IPUMEHEHHE METOIMKH TPEXMEPHOTO MaTeMaTHIeCcKo-
TO MOJICIIMPOBAHMUS COBMECTHOM NHMHAMUKHU paifzepHoit cuctemsl u [THK/FSPM/
MCII. Pe3ynbTatoM AOMKHBI SBISTHCS CyMMapHBIE MaKCHMalbHbBIC 3HAYCHHSA
BHYTPEHHHX YCHIIMH B KaKJOH TOUKE paiizepa, a IMEHHO: OCEBOW CHIIBI, N3ruba-
IOMIMX U KPYTSIIMX MOMEHTOB.

3.3.4 TommHa CTEHKH TPYOHI paifzepa NODKHA OBITH TaKoBa, YTOOBI BO BCEX
ClTy4JasiX JUHAMHYIECKOTO pacdeTa BBITOIHSIINCH CIEAYOIINE YCIOBHS:

.1 orcyTcTBHE 00IIIEH IOTEPH YCTOHUNBOCTH TPYOHBI paiizepa;

.2 BBITIOTHEHUE TPEOOBAHUS K MAKCHMAJIbHBIM HAIPSHKCHHSM:

o, <05"R, (33.4)

mq
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e G, — MakCHMAaJbHbIE HAIPHKEHUs Mo Musecy (1is MeTamueckux Tpyb paiizepos);

.3 BBITIOJTHEHNE TPEOOBAaHUI MO JIOKATBHONW YCTOMYMBOCTH TPYOHI paii3epa:

JUIs METAJUTMYECKUX TPyO paiizepoB B cooTBeTcTBHH € 3.4.2 yacTtu I «Mop-
CKHE MOIBOIHEIE TPYOOTIPOBOABD TIPH Ko duumenTe 3anaca n, = 2,0;

Jutst Tpy0 paitzepos u3 [IKM — cm. pazz, 4 npunoxenns 9;

JUTS TIONTMMEPHO-METAIUTNIECKUX TPyO paiizepoB — cM. 3.8 vactu | «Mopckue
TIO/IBOJTHBIE TPYOOTIPOBOABI».

.4 BBITIONTHEHNE TPeOOBAaHH MO YCTAIIOCTHOH MPOYHOCTH CBapHBIX COEANHE-
HUH (JUI1 METAJUIMYECKUX TPYO pai3epoB).

3.4 KPUTEPUH JIOKAJIBHOM IPOYHOCTHU TPYE PAM3EPA

3.4.1 Merannuyeckas Tpy6a paiizepa.

o pe3ynpTUpyIOIKM 3HAaUEHUSIM BHYTPEHHUX YCUIIUHN MPOBEPAETCA JTOKAIb-
HBI KPUTEPUI IPOYHOCTH U METAJUTHIECKUX TPyO paif3epa B BUIC MaKCHMAITb-
HBIX 9KBUBAICHTHBIX HANpspkeHunii 6, Mlla

c..=07 \/(csl -6, +(0,-6,)+ (o, -0, (3.4.1)

mé

Ie ©,, 0, G, — [IaBHbIE HanpspkeHust, Mlla.

[Tpn 3TOM OIKHO BBHITOIHATHCA yenoBue (3.3.4).

3.4.2 TpyonI paiizepa u3 IIKM.

TpeOoBaHusT K KpUTEPHSAM JIOKAIBHOH NMpOYHOCTH TpyO paizepa u3 [IKM
JIOJKHBI COOTBETCTBOBATh Pas3jl. 1 mpunoxenus 9.

3.4.3 IlonnmepHO-MeTaLINYeCKHe TPYObI paiizepa.

TpeOoBaHnsT K KPUTEPUSAM JOKAJIBHON MPOYHOCTH ITOJMMEPHO-METaIIHYe-
CKHUX TPyO pai3epa J0KHBI COOTBETCTBOBATH 3.8 yacth | «Mopckue nonBoaHbIe
TpyOOIIPOBOIBIY.

4 MATEPUAJIBI
4.1 OBIIUE MOJOXEHUSA

4.1.1 MaTCpI/Ia.]'H:I " u3aciivs, OpuMCHICMBIC ITPU U3TOTOBJIICHUU U MOHTAXKC
paﬁBCpOB W/WIn pafBGpHBIX CUCTEM, IIOJJIC)KAT OCBUACTCIHCTBOBAHUIO Pern-
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ctpoM. OOIIHE TOTOKEHHS, OTPENENIIONINe 00beM U TOPSIIOK OCYIIECTBICHHS
TEXHUYECKOTO HAOIONEHIS 32 MaTepHallaMy, H3JI0KEHBI B pa3L, S gactu [ «O0-
IIIM€ TIOJIOKEHUS 10 TEXHNYECKOMY HaOmmoneHuio» [IpaBuit TexHndIeckoro Hadmro-
JIEHUS 3a MOCTPOMKON Cy0B, U3TOTOBIEHUEM MAaTepUaloOB M U3IEIUN AT CYy[AOB
u pa3n. 1 gactu XIII «Martepuansy IIpaBun xiiaccuduKanuy 1 moCTPORKH MOp-
CKHX CY/IOB.

4.1.2 Marepuaisl Il METAIDIMYECKUX TPYO paii3epoB, MOAJIEKAIINE TEXHH-
YecKoMy HaOmoneHnIo PerncTpa, T0mKHBI M3r0TaBINBATHCS TPU3HAHHBIMU Pern-
CTPOM IIPEATIPUATHAMHE, UMEIOINMH CBUIETENBCTBO O MPU3HAHUN HU3TOTOBHUTEIS
(CIIH, ¢. 7.1.4.1).

4.1.3 TpyOwr paiizepoB n3 [IKM u mommmepHO-MeTalIMIECKHe TPYObI paii-
3epOB JIOJDKHBEI OBITh 0moOpensl Pernctpom ¢ odopmiennem CBuaeTenbCTBa O
tunoBoM onodpenun (CTO, ¢. 6.8.3).

4.1.4 TexHomornmueckrne TpeOOBaHM K MaTepHajaM W W3ICITUSAM, COIepkKa-
IHe OCTAaTOYHYI0 MH(POPMANNIo, HEOOXOANMYIO AT 3aKa3a, M3TOTOBICHUS W
MIPUEMKH MPOAYKINH, JTOJDKHBI OBITH TPE/CTAaBIEHB! B Peructp mms omoOpeHus
B BHUJIE CHEIM(DUKAIII/TEXHHIECKIX TPEOOBAaHUI B COCTaBE TEXHUIECKON OKY-
MEHTaNuu Ha panzepsl (cM. 1.5.3).

4.1.5 O6mue TpeOoBaHMS K OCBUICTEIECTBOBAHISIM H TEXHIIECKOMY HaOIIFO-
nernto Peructpa 3a maTepuanamu TpyO paii3epoB TOKHEI COOTBETCTBOBATh 4.2. 1
u 4.2.2 gactu I «Mopckue NoABOAHbIE TPYyOOPOBOIBI».

4.2 METAJUIMYECKME TPYBbI PA3EPOB

4.2.1 CranpHbIe TPYOBI paif3epoB JOIDKHBI YAOBICTBOPATH TpeOOBaHUAM 4.5
gactu | «Mopckue TOABOAHBIE TPYOOIIPOBOIBDY.

4.2.2 TpyOsI paii3epoB U3 IPYTHX METAJUIOB H CIUTABOB (2TFOMUHUEBEIC H THTA-
HOBBIE CIUIABBI) ABJIAIOTCS IPEIMETOM CIIEIIHATBHOTO PACCMOTpEHHs Perrctpom.

4.3 TPYGbI PAN3BEPOB
M3 IMMOJMMEPHBIX KOMIO3ULIMOHHbIX MATEPHUAJIOB

4.3.1 TepmMuHbI 1 ONIpeeJIeHHA.

JloTOmHUTENBHO K L2 BBOJSTCS CIEAYIOMINE TEPMHUHBI M ONPEACICHUS IS
TpyO U3 MOTMMEPHBIX KOMIIO3UIIHOHHBIX MaTepHAaJIOB!

ApMUpPYIOWUNA MaTepHuaad — IEMEHT CIOS MOJIUMEPHOIO KOMIIO3H-
IIMOHHOTO MaTepraa (TKaHb, JIEHTA, POBUHT, BOJIOKHO U T. [.), IPeAHa3HAYCHHBINA
JUTS1 00€CTIEYEHHS €T0 )KECTKOCTH U TIPOYHOCTH.
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Jleiiaep — repMeTHUHBIH (KaK MPaBUIIO, METAJUIMICCKIH) CTIOH TPyObI KOM-
MO3UTHOTO paii3epa, KOHTAKTUPYIOLIUI C TPAHCIIOPTUPYEMOI Cpenoi.

MaTpuma — OTBep)KICHHBIA IMOIMMeEp, 00ECTIEIMBAONIII COBMECTHOCTD
paboTHI apMHUPYIOMIKX CIIOEB TOJIMMEPHOTO KOMIIO3UIIHOHHOTO MaTepuaa.

OpToTpomus — YaCTHBIH CIy4ail aHW3OTPOIHH, XapPaKTEPH3YIOIIHUACS
CYIIECTBOBAHMEM TPEX B3aHMHO TEPICHINKYISIPHBIX IUIOCKOCTEH CHMMETpHH
MarepHana.

Paccnoenne —moreps CBA3M MEXY CIOSIMH, BXOJSIINMMHI B COCTaB CJIO-
HCTOTO MOJIMMEPHOTO KOMITO3UIIMOHHOTO MaTepHaa.

C1no# — OCHOBHOH CTPYKTYPHBIH 3JIEMEHT MOTMMEPHOTO KOMIIO3UITHOHHOTO
Marepuaa, IpeACTaBISIONINI co00 OIMH CII0H apMUPYIOIIEro MaTepHaa, mpo-
MUTAHHBINA CBA3YIOLUIUM U OTBEPXKACHHBII.

CTpykTypa apMHPOBaHUS — IHOCIEAOBATEIHLHOCT OPHEHTAIINH ap-
MHUPYIOIINX CIIOEB B CHII0BOI 000mouke n3 [IKM oTHOCHTENFHO MPOJONIBHOM OCH
CEKIMU TPYOBbI KOMITO3UTHOTO paii3epa.

4.3.2 O0uIue MoJI0KEeHHUS.

4.3.2.1 Breibop mMarepuaioB IOIHKEH OCYIISCTBISATHCS HA JTale MPOSKTHPO-
BaHU KOHCTPYKIHHU TpyO®I paitzepa m3 IIKM, mucxoxs n3 HeoOxommMocTu obe-
CIIEUCHUS €€ TEPMETHIHOCTH, HAJEKHOCTH U JOJITOBEYHOCTH C YIETOM BO3MOX-
HOTO U3MEHEHHMS YCIOBHH HKCIITyaTallld, CBOHCTB MaTEpPHAaIOB Ha MPOTSHKEHUN
pacdyeTHOTO CpOKa SKCIUIyaTallid M PEXMMOB JIKCIUIyaTalliM paii3epa, B TOM
YHciIe Ha TMPEIBAapUTEIBHBIX 3TAllaX XpPaHEHUs, TPAHCTIOPTUPOBKU U YCTAHOBKH
paiizepa.

4.3.2.2 CunoBas o0oouka TpyOBI paiizepa JODKHA H3TOTABINBATHCS U3 CIIO-
eB [IKM, kotopsle HOMKHBI 00CCIEYHBATH KOHCTPYKTHBHO-TEXHOJOTHYECKYTO
MPOYHOCTH JUIS TPAHCIOPTHPOBKU CPE C 3aAaHHBIMH TapaMeTpaMu IIpH JEH-
CTBHH PacUYETHBIX HarPy30K.

lepmeTnuHBI BHYTpEHHUH JIeliHEp W KOHIIEBBIC (PUTHHTH JOMKHBI U3TOTAB-
JMUBATBCS W3 CTaJIeH, yHOBIETBOPSIOMHUX TpeOoBaHusAM 4.5 dactu I «Mopckue
MO/IBOZTHBIE TPYOOTIPOBOABI».

4.3.2.3 Bce marepumaibl, HCIOIB3yeMble B KOHCTPYKITNH paiizepa u3 [TKM,
JOJDKHBI OBITH CepTU(HUINPOBAHBI TSI IPUMEHEHUS B COOTBETCTBYIOIIUX OKPY-
JKaromiei (MopcKas Bojia) M TPaHCIOPTHPYeMOi (IpUpOIHEIi Ta3, HePTh U T. 1.)
cpenax B IUana3oHe pabounx JaBICHHUH W TEMIEPATYD.

4.3.2.4 Ha3naueHne cpoka cirykObl paitzepa n3 [IKM 10OmKHO yYWTHIBATH
JIETPaJaIi0 MEXaHHIECKIX CBOMCTB Marepuala B MPOLECCE MHOTOIETHEN JKC-
ITyaTaluy pai3epos.
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4.3.3 IloimMepHbIe KOMIO3UIIHOHHbIE MATEPHAJIBI.

4.3.3.1 HoMmeHknaTypa KOHTPOIHPYEMBIX PErHCTpOM TEXHOIOTMYECKUX Xa-
PaKTEepUCTHK Ipoliecca M3TOTOBICHHS CHIIOBOM 000JI0UKH TPYyOH! paii3epa, ycra-
HABJIMBAETCSI UCXOAS U3 CIEAYIOIIEr0 COCTaBa NapaMeTPOB:

.1 cocraB marepuana:

MapKa 1 THI apMHUPYIOIIEro Marepuaia (BOJIOKHO, POBHHI, JICHTa, TKaHb);

TUI NEePENIeTeHNUs TKaHY,

THUII CBSI3YIOIIETO (SMOKCUIHOE, TOTHAI(UPHOE U T. 11.);

MapKa CBSI3YIOLIETO;

.2 TEXHOJIOTHYECKHE XapaKTEPUCTUKU:

METOJ U3TOTOBJICHHUS;

TeMIeparypa OTBEpKICHHUS;

JaBJIeHNE IPU OTBEPKACHUM;

PEXXUM OTBEPKACHUS,

METOJ KOHTPOJISL OPUEHTALMH apMUPYIOLIET0 MaTepHana;

METOJI KOHTPOJISI MACCOBOT0/00BEMHOTO COAEPKAHUSI apMHUPYIOIIETO MarepraJia.

4.3.3.2 HoMmeHkaTypa KOHTPOIHPYEMBIX PerucTpoM XapakTepHCTUK CIOEB
[MIKM, npuMmeHsieMbIX NpH HM3TOTOBJICHUH CUIIOBOI 000J0YKM TpYyOBI paiisepa,
YCTAaHABIMBAETCS UCXOAS U3 CIEAYIOIIEr0 COCTaBa NapaMeTpOB:

.1 MexaHHYeCKHe XapaKTepUCTUKU:

MOJyYNIU YIPYTrOCTU B HampaBieHuu ocelt 1, 2 u 3;

MOJYJIb CIBUTA B TUNIOCKOCTH apMUPOBAHMUS;

MOJIYJIM MEKCIIOMHOTO CABUTa B INIOCKOCTSIX 1-3 u 2-3;

ko3¢ durments! [lyaccona B miaockoctsax 1-2, 1-3 u 2-3;

IpeJesbl IPOYHOCTH NPH PACcTSKEHUU B HalpaBleHHH oceil 1, 2 u 3;

IpeJesibl IPOYHOCTH MPH CXKATUH B HampaBlieHUH oceit 1, 2 u 3;

IpeJes NPOYHOCTH MIPU CABUIE B INIOCKOCTH apMUPOBAHHUS;

Ipeessl IPOYHOCTHU NMPH MEXKCIOMHOM CABUTE B MIOcKocTsaX 1-3 u 2-3;

KO3 QHUIIMEHT B3aUMHOTO BIMSHHS KOMIIOHEHTOB HOPMaJIbHBIX HANPSKEHHH;

.2 Qu3HnYecKne XapaKTEePUCTHUKU:

IJIOTHOCTB;

JMHEHHbIe KO3((HUIMEHTHl TEMIIEPaTypHOTO pacUIMPEHHs] B HalpaBICHUH
oceii 1,2 u 3;

K03()(DUIMCHTHI, YIUTHIBAIOIINE BIMSHUEC BIard Ha cBoiictBa cios [IKM B
HafpaBlieHuu oceit 1, 2 u 3;

.3 JIpyrue xapaKTe€pUCTHKH:

XMMHYECKOE COIMPOTUBJICHUE K BO3ACHCTBUIO OKPYXAIOLIEH M TpaHCIIOPTH-
pyemoii cpexn;

175



CTapeHHE;

TIOJI3y49ECTb;

JIOJITOBEYHOCTH;

JOMYCTHMBIE IE(EKTHI.

4.3.4 UcnbiTanus Tpyo paiizepos u3 IIKM.

4.3.4.1 VUcuprranus TpyO paitzepoB u3 [IKM BeImonHSIOTCS B 00BEME:

THUITOBBIX MCIBITAHUI MIPH OCBHIETEILCTBOBAHMH PErnCcTpOM NMpeanpusaTHs-
W3TOTOBUTEN Ha TpeaMeT odopmireHHst CBUIETENBCTBA O TUTIOBOM OINOOpEHHH
(CTO, ¢. 6.8.3);

WCIBITAaHHUH B TIpoIIecce MPOU3BOACTBA TPyO paiizepoB mu3 [TKM.

4.3.4.2 TumnoBble ucnsITaHmst TPyO paiizepos u3 [IKM.

4.3.4.2.1 TunoBeie ucneITaHus paitzepoB n3 [IKM mpoBomsaTcs 1o mporpam-
Me, onoOpenHo# Peructpom. [Iporpamma momkHa OBITE COCTaBIIeHa Ha OCHOBA-
HUH TPeOOBAHUI HACTOSIIETO pasfeiia, HAMOHAIBHBIX W/MIH MEKIyHapOTHBIX
CTaHAAPTOB.

4.3.4.2.2 TunoBsIie UCUBITAHAUS TIPOBOIATCS B EISAX ITONTBEPKICHIS OCHOB-
HBIX PacUYeTHHIX MTapaMETPOB pPaif3epoB OMPENECICHHOTO THIIOPA3MEPHOTO PSAA,
JMana3oH KOTOPOTO JIOJKEH OBITh YCTaHOBIIEH, UCXO/S U3 CIETYIOIIETO:

BHYTPEHHETO/BHEIIHETO TNAMETPa;

KOJIM4YecTBa U opueHTanuu cioes [IKM;

MapK{ apMHUPYIOIIET0 MaTeprana;

MapKH CBS3YIOIIETO;

METOJa M3TOTOBJICHHUS;

TEMIIEPaTypbl OTBEPKIACHHUS;

JIABJICHUS TIPH OTBEPKACHUH;

PEXHMMa OTBEPXKICHNS;

KOHCTPYKLUH JIEHHEDA;

BHYTpEHHEW/BHEIIHEH TeMIIepaTyphl CPeIbl;

YCIIOBHH M CpOKa JKCIUTyaTalnH.

4.3.4.2.3 Kaxneiid T TpyOs! paitzepoB u3 [IKM momkeH MpOUTH THUIIOBBIE
WCTIBITAHHSA, KOTOPBIE, KaK MPaBHIIO, MPOBOIATCA IO pa3pylIeHHs oOpas3loB H
JOJDKHBI COCTOSITh KaK MUHUMYM M3 CIICIYIOIINX UCTIBITAaHUHN Ha!

pa3pbIB BHYTPEHHUM JaBICHHUEM;

YCTOWYMBOCTH IO ACHCTBHEM THAPOCTATHIECKOTO AABICHHS;

pa3phIB pacTIATUBAIOLIEN HATPy3KOil;

COIPOTHUBIICHNE KPYIECHHIO.

4.3.4.2.4 Ot xaxnoro Trra TpyOs! paiizepos n3 [IKM orbupaercs mo Tpu 00-
paslia Ha Ka)kJIblil BUJT TUTIOBBIX UCIIBITAHUM.
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4.3.4.3 cnipiTanus B poriecce Mpon3BOACTBa TPyO paitzepos u3 [TKM.

4.3.4.3.1 UcupiTanus B Iporecce Mpou3BoACTBa TpyO paiizepo u3 [IKM BEI-
MIOJTHAIOTCS B COOTBETCTBHHU C TPEOOBAHMSIMH HACTOAIIETO pa3zenia Mo ofo0peH-
HOW Permctpom mporpamme, pa3paObOTaHHOW Ha OCHOBaHMH HAIIMOHAJBHBIX W/
WM MEXTyHapOAHBIX CTaHAAPTOB.

4.3.4.3.2 Kaxnprii paitzep uz [IKM nocne H3roToBIeHAS JOIDKEH MPOXOIUTH
KaK MHHIMYM:

UCTIBITaHHNE HAa KaTNOPOBKY BHYTPEHHEH MOJIOCTH;

Ie(peKTOCKOIHIO AT OTIPEAEICHUS TUIONIa i BHYTPEHHNX Ae(DEKTOB;

UCTIBITAaHUE HAa THAPOCTATHUECKOE BHYTPEHHEE TaBIICHHUE.

4.4 IOJUMEPHO-METAJIIMYECKHUE TPYEbI PAU3EPOB

4.4.1 TepMuHBI W ONpEICIICHUS, OTHOCSIIHNECS K IMOIUMEPHO-METaJUIN-
YeCKUM TpyOam paiizepoB, npuBonarcs B 3.8 gactu I «Mopckue mOaBOIHEIC
TpyOOTIPOBOABI».

4.4.2 TlommMmepHO-METaNTMIECKHe TPYObl pali3epoB M WX COCOMHHUTEIBHBIC
9NIEMEHTHI JOJDKHBI YAOBIETBOPATH TpeboBanmaM 4.6 yactu I «Mopckue moaso-
JHBIE TPYOOTIPOBOIBI.

4.4.3 TpeOoBaHUS K UCUBITAHUSAM IIOJIHMEPHO-METAJUIMIECKUX TPYO paii-
3epOB JOJDKHBI COOTBeTCTBOBaTh 4.2.4 dactu I «Mopckue monBonHbIe TpyOo-
TIPOBOIBI».

5 3AIIUTA OT KOPPO3UN

5.1 TpeGoBaHms K 3aIIUTE OT BHENIHEH KOPPO3HH METAIUTMYECKUX TPYO pai-
3€pOB, a TAKXKE METAIMYECKUX COCANHUTENBHBIX JIEMEHTOB (KOHLIEBBIX (DPUTHH-
TOB) TIOJIMMEPHO-METAIUNTMIECKUX TPyO U TpyO paitzepoB 3 [IKM momkHBEI cOOT-
BETCTBOBATh pazz. 7 wacTu | «Mopckue mogBoaHbIE TPyOOIPOBOABD) B TOH YaCTH,
HAaCKOJIBKO 3TO IPUMEHHUMO.

5.2 Ina cTaapHBIX TpyO paii3epoB M METAITHYCCKUX KOMIIOHEHTOB IIO-
JUMEPHO-METAJUINIECKUX TPYO (COCAMHUTENbHBIE KOHIIEBbIC GUTHHTH U Kap-
Kac), TPaHCTIOPTUPYIOIINX KOPPO3HOHHO-aKTUBHBIE CPEbl, HEOOX0IUMO Tpea-
ycMaTpuBaTh Mephl, yKa3aHHbIC B 12 dacTu | «Mopckue mogBogHsie Tpyoo-
TIPOBOJIBI.
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6 IOCTPOMKA, MOHTAXK U UCITBITAHUS PAU3EPOB

6.1 Ilepen mocTpoiikoii 1 MOHTaKOM paii3epa/paiizepHoil cuctembl Peru-
CTPOM JIOJDKHA OBITH PACCMOTpPEHA U 0JI00peHa TEXHUYECKast JOKyMEHTaIHs, yKa-
3aHHas B 1.5.2 — 1.5.8, a TaKuKe JI0JKHA OBITh 07100peHa PerucTpoM KOHCTPYKTOp-
CKO-TEXHOJIOTHYECKasl JOKYMEHTALUsI Ha CIIeyIoLIee:

.1 npenBapuTensHyto cOOpKy (M3roTOBIEHUE) TPYOBI paii3epa/ceKun TpyOb
paiisepa;

.2 M3rOTOBJICHUE JJIEMEHTOB IJIaBYy4YEeCTH, IIPUTPY30B U OCHOBaHUS paiizepa
(ipu 5TOM cnenyer yunuTsiBath L1.9);

.3 XpaHeHue, TPaHCIIOPTUPOBKY M TOTPY3KY/pa3rpy3Ky JIEMEHTOB paiizepa,
yka3aHHbIX B Q.11 n §.1.2;

.4 3Tanbl NpeaBapUTENbHON COOPKN (M3rOTOBJICHUS) Pal3epHON CHCTEMBI B
1IEJIOM, B TOM YHCJIe JUIsi THOPUAHBIX U TTAaKEeTHBIX Pali3epoB.

.5 TpeOoBaHMs K MOHTaXYy paiizepa/pali3epHON CHCTEMBI 1 NOACOESANHEHHUS K
cucremam u ycrporicream [THK/FSPM/MCII u IT/IK.

6.2 O0beM 1 MOPATOK TEXHUUECKOTO HaOMrofeHus Peructpa ycranaBiuBaer-
Csl IepeYHEM 00BEKTOB TEXHHMUYECKOTO HaOIIOICHNS 3a paii3epaMu MpH MOCTPO-
K€ ¥ MOHTaXe, KOTOPBIH pa3pabarsiBacTcs NPEAIPUITHEM U 0100pseTCs TToIpas-
JeneHreM Perucrpa, ocyIiecTBISIOIUM TeXHHYeckoe HaOmoneHue. [lepeuens
(unu uHOM ApYroil JOKYMEHT €ro 3aMEHSIOIUI: MHCIIEKIXOHHO-IPOBEPOYHBIN
IUIaH, TUIAaH KauecTBa M T.JI.) COCTaBJIICTCS Ha OCHOBaHWM of00peHHOW Perm-
CTPOM IIPOEKTHOM M TEXHOJIOTNYECKON TOKYMEHTAaNH U ydeToM HoMeHkarypsl
00BbeKTOB TexHuueckoro Habmonenus Perucrpa 3a MIIT u paiizepamu (cMm. L6
PyxoBoxnctea MIIT).

6.3 st TpyOBI paiizepa qomkHa OBITH YCTaHOBJIEHA 3allOpHAs apMarypa, Kak
Ha cooTBeTcTBYomEeM emente [1JIK, Tak u va [THK/FSPM/MCII.

6.4 IIpu rcroNb30BaHUM CTAIBHBIX TPYO pai3epoB TpeOOBaHMUS K BBIIOJHE-
HHIO CBapHBIX COEIMHEHHH JOMKHBI COOTBETCTBOBATH pa3a. 5 uactu I «Mopckue
TIO/IBOJIHBIE TPYOOTIPOBOABI».

6.5 MoHTax 1 HCHBITaHUS Paif3epOB JOJKHBI IPOBOANUTHCS C YUETOM BBIBO-
JIOB ¥ pEKOMEH/IAINH, KOTOPbIE MOIYUYEeHBI 110 pe3yJIbTaTraM aHalli3a PHCKOB 3THX
MPOLIECCOB, BHIOJIHEHHBIX Ha 0CHOBaHUM pa3a. 10 yactu I «Mopckue nonBoaHsie
TpyOOIIPOBOIBIY.

6.6 B npornecce npoeKTHpOBaHUs pali3epHON CUCTEMBI JUIs IPEIOTBPAICHUS
TIOSIBJICHUSI ¥ Pa3BUTHSI HEIOMYCTUMBIX JedopMmannii n3ruda HeoOXoANMO Mpea-
ycMaTpHuBaTh MEPONPHATHS 110 MOAAEPKaHUIO B TpyOe paiizepa HEOOXOXMMOTO
0CEBOTO PacTATUBAIOLIECTO YCHIIHS.
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6.7 TIpoekT m pyKOBOACTBO IO MOPCKOHM OIepandy MOHTaxa paiizepa/pai-
3€pHON CHCTEMBI Ha TOYKE IKCIUTYaTaI[H SIBIAIOTCS MIPEAMETOM CHEIHATBLHOTO
paccmotpenus PeructpoM. Mopckue onepanuy Mo JOCTaBKE JIEMEHTOB paii3e-
pa/paiizepHOil CHCTEeMbI Ha TOYKY MOHTaka JIOJDKHBI COOTBETCTBOBATH [IpaBmiiam
pa3paboTKN M IPOBEICHUS MOPCKUX OMEpanuii.

6.8 VcneiTanus paiizepa 1aBIE€HUEM CIEAYET IPOBOIUTE MOCIE €r0 MOJIHOTO
MOHTaXa M coeAuHeHus ¢ cucreMaM u ycrpoiictam [THK/FSPM/MCIT u ITJK.
ITpn m3roroBneHnn TpyOs! paii3epa HA CTaJUH MIPEABAPUTEIHHOTO U3TOTOBICHHS
II0 COIVIACOBAHMIO C PerncTpom mormyckaercs NpoOBOJUTE €€ THAPABINICCKIE HC-
IIBITAHNS Ha IIPOYHOCTH JI0 MOHTAXKa paii3epa.

6.9 VcnplTanus NaBJICHWEM pai3epoB, MpEAHA3HAYCHHBIX I TPAHCIIOP-
TUPOBKH XHUIKUX CpeJ, MPOBOAATCS THAPABIMYECKUM criocobom. Mcmbrranus
paif3epoB Il TPAHCIOPTUPOBKH Ta3000pa3HBIX CpEXl MPOBOIATCS, MCXOIS W3
YCJIOBHIA:

UCTIBITaHWS Ha IPOYHOCTH MPOBOAATCS THAPABIMYECKIM CIIOCOO0M;

UCTIBITAaHWUS Ha TEPMETHYHOCTD POBOSTCS THAPABIMIECKUM CIIOCOOOM, J10-
ITyCKaeTCs 3aMEHa Ha THEBMATHYECKHH CII0CO0.

6.10 VcnipITanns gaBIeHrEM IPOBOISATCS TI0 IporpaMMme, onoOperHHoi Pern-
crpom. IIporpamma nomKHa conepkars:

METOJ] U CKOPOCTH CO3IAHUS N30BITOTHOTO JIaBICHNS;

OTIMCAHUE U CXEMY PacIOIOKEHUS H3MEPUTEIBHOTO 000PYIOBaHNS;

METOJ] ! CKOPOCTH CHSITHS JaBJICHUS,;

MeToJ] 00€3BOKUBAHNUS W OCYIIKH;

MIPOTUBOABAPHIHBIE MEPHI M MEPHI OE€30MTACHOCTH.

6.11 T'mppaBnuYeckre UCTBITAHUSA HA MPOYHOCTH TPYOBI paiizepa DOIKHBI
MIPOBOIMTCS POOHBIM JaBJICHHAEM, PaBHBEIM He MeHee 1,25 pabodero maBieHUS.
[Ipu ucoerTanmsix TpyOBI paif3epa mociae MOHTaXka ¢ PerHcTpoM HOIKHBI OBITH
COMNIACOBaHbl MAaKCHMAaJIbHO JOIyCTUMbIE BEIWYMHBI BHEIIHUX BO3/ICHCTBUI Ha
paiizep, oly4aeMble UM B MPOLIECCE UCTIBITAHUN (BOJTHEHHE, TEUCHUE, TIepeMe-
IIeHUs y3710B nprcoenuHenus paizepa k [IHK/FSPM/MCII). Bpems BBIIepKKH
HCIIBITATEILHOTO TaBICHUS JOJKHO OBITh HE MeHee 12 9acoB.

6.12 Ilpu TuapaBIUYECKUX UCTBITAHUAX HA TMPOYHOCTH CYMMapHBIC Hampsi-
JKCHUS B CTAIBHOM TpyOe paif3epa He MOKHEI mpeBbimars 0,95 oT mpenena Te-
KydecTn MeTaia Tpy6. TpeboBaHMS K MPOYHOCTH MOJIMMEPHO-METATTHYECKIM
TpyOaMm paifzepa u Tpybam paiizepa m3 I[IKM B mpomecce rHIpaBIHIECKUX HC-
TIBITAaHUH Ha IIPOYHOCTH JOJDKHBI COOTBETCTBOBATH 3.8 wacTu | «Mopckue moaBo-

JIHBIE TPYOOIPOBOABDY U IPUIOKEHHS 9.
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6.13 McnpITanne Ha repMETHIHOCTD IPOBOST MTOCIIE UCTIBITAHNS Ha MTPOd-
HOCTB IIPU HCTIBITATEIFHOM JIaBJICHUHU paBHOM 1,1 pabodero. Bpems BeIAepKKH
12 gacos. Paif3ep cumTaercs BBIACPKABIINM HCIBITAHHE Ha T€PMETUIHOCTD,
€CIM 3a TEpPHOA WCIBITAHWH HE OOHApyXXEHBI YTEUKH, a W3MEHCHHE [aBIe-
HUs He npeBbimaeT * 0,2 % mpu KOHTpoJe AaBICHUS U TEMIIEpaTyphl KaXkble
15 muH.

6.14 Ilpu BEIMOTHEHNHN TPeOOBAHNI HACTOSIICH YAaCTH U 110 HTOTaM ITOJIOXKH-
TEJIFHBIX PE3YIIBTATOB BCEX OCBHICTEILCTBOBAHMUM, MPEAYCMOTPEHHBIX MIEPEIHEM
00BEKTOB TEXHUUECKOr0 HabmroneHus (cM. §.2), B COOTBETCTBUHU ¢ 1.3 paiizepy/
paiizepHoOli ccTeMe IprcBanBaeTcs Kinace Perucrpa, o3Havaronnii B3sTUe paiise-
pa/paii3epHoii CUCTEMBI IO TeXHIUUeckoe HabmoneHue Perucrpa.

7 TEXHUYECKOE OBCJIY)KUBAHUE U PEMOHT PAM3EPOB
7.1 OBIIUE NOJOKEHUSA

7.1.1 O6mme TpeGoBaHU IO TEXHHIECKOMY 00CITYKHBAaHHUIO paif3epoB B IKC-
IUTyaTaly TOJDKHBI cooTBeTcTBOBaTh 9.1.1 wact I «Mopckue mogBomHbIE TPyY-
60TIPOBOIBI» B TOM CTETIEHH HACKOIBKO 3TO IPUMEHHMO.

7.1.2 Bnapgenen/omneparop MOABOAHOW TPyOOIIPOBOAHOI TPaHCHOPTHOW CH-
CTEMBI, BKIIOYAIOIIEH paif3ephl, yCTaHABINBAET MOPSIOK OCMOTPOB, 00CIEA0BA-
HUH ¥ peTIaMEHT TEXHHIECKOTO OOCITyKMBaHHS Paii3epOB C yKa3aHHEM IIEPHO-
JUYHOCTH U COCTaBa €ro BHIMOJHEHUS, BKIFOYast 00beM Ha4aIbHBIX, IEPHOITYC-
CKHUX, CIICIIAFHBIX OCMOTPOB U 00CIEOBaHNM, CITIOCOOBI UX MPOBeACHUS (BHY-
TPUTPYOHAsT AMATHOCTHKA, M3MEPEHUE BHEITHNX Ae(EeKTOB U T. 1.) M JOITyCKae-
MBI€ pa3Mepsl IeeKToB. PekoMeH/IyeTCst TapMOHU3HPOBATh CHCTEMY OCMOTPOB 1
o0cieoBaHMiA BIaAeTbIIa paii3epa ¢ CHCTEMOHN IMEPHOTUIESCKUX OCBHIETEIBCTBO-
BaHMiA Peructpa (cM. 7.2.1), TIpu 5TOM CIIeIyeT YIUTHIBaTh HATMYKE B COCTaBe 00-
yCTpoiicTBa MECTOPOXKACHUS APYTUX OOBEKTOB B Kilacce Permcrpa, Tpedyromux
AHAJIOTMYHBIX OCBH/IECTEIILCTBOBAHHH.

7.1.3 JlokyMeHT, OTpakalommii yka3zaHHble B 7.1.2 TOI0XKEeHHS (perimaMeHT
TEXHUYECKON SKCIUTyaTalll, CTAaHAApT MPEANPHUITHS U T.JI.) IPEACTaBISETCS B
Peructp Ha paccMoTpeHHe A0 MPUHATHS paif3epa/paii3epHOil CHCTEMBI B JKC-
TUTyaTaluIo.

7.1.4 O6mue TpeOoBaHUS K MEPHOIMUSCKAM OCMOTPaM M OOCIETOBAHUSAM
paiizepoB MomKHBEI cooTBeTcTBOBaTh 9.1.3 1 9.1.4 wactu I «Mopckue monBoaHbIe
TpyOOIIPOBOIBD B TOM CTENEHN HACKOIBKO 3TO MPUMEHUMO.
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7.2 TEXHUYECKOE HABJIOAEHME 3A PAU3EPAMU B SKCILIYATAIIUH

7.2.1 TexHuyeckasl dKCIUTyaTallUsl pai3epoB, HaxoAgIuXcs B Kiacce Peru-
CTpa, JIOJDKHA OCYIIECTBISTHCS IO TEXHUUYECKUM HaOiropeHueM Perucrpa B
(dopMe repruoaAnvecKuX OCBUIETEIbCTBOBAHNH. B kauecTBe 00IMX TpeOoBaHMI
K MPOBEJICHUIO OCBUETENILCTBOBAHHUH paii3epoB Perncrpom Moryt ObITh MpHuMe-
Henbl 1.4.3.2 — 1.4.3.4 u .44 vactu | «Mopckue mofBOIHBIC TPyOOIPOBOIBDY.

7.2.2 OcBusieTensCTBOBaHUS Peructpa B LeNAX OIEHKH TEXHUYECKOTO COCTO-
SIHUSL ¥ 00CCIICUCHUs TAJIbHEHINeH 0e30MacHOM IKCIUTyaTalluy paiidepa, a TaKkKe
JUTS TTIAaHUPOBAHMS €0 TEXHUUECKOTO 00CITY)KUBaHHS, JOJDKHBI IPEyCMaTpPHBATh!

.1 moaBOAHBIE U HAJBOAHKIE (ITPU HATUYMM YYaCTKOB paii3epa BBIIIE YPOBHS
BOJIbI) BHEIITHHE OCBUJIETEILCTBOBAHMS, BKIIOUAIOIHE KOHTPOb:

00111ero cocTosHU KOHCTPYKLUH, cucTeM, 000pyIOBaHUS M YCTPOUCTB paii-
3epa/paii3epHO CUCTEMBI,

TpyOBI U IIJIaHTOKa0eNel paiizepa;

y3JI0B coefmHeHus paiizepa ¢ anementamu [1JIK u [THK/FSPM/MCII, B Tom
YHCJIe HATSXKHBIX YCTPONCTB, KOMIIEHCATOPOB YINIOBBIX U BEPTHKAJIBHBIX IIEpeMe-
LIEHWH, Ha TypeJsiX MM HOTPYKHBIX OYsIX;

COCTOSIHHSI aHTUKOPPO3HOHHBIX ITOKPBHITHH M CPEACTB KAaTOTHOM/IPOTEKTOP-
HOW 3alllUTHI;

COCTOSTHHSI 3JIEMEHTOB TIaByYEeCTH/IIPUTPY30B M Y3JI0B X KpPETUICHUS;

.2 BHYTpUTPYOHYIO AMArHOCTHKY W/WJIM BHEIIHUH Hepa3pyIIAIOIIUi KOH-
TpoJIb TPYOBI paii3epa, COeTMHNUTEIBHBIX AIEMEHTOB U KOHLEBBIX (PUTHHTOB;

.3 n3mepeHune TONMIMH TPYOBI paiizepa U APYruX KOHCTPYKIMH U yCTPOHCTB
(HanpuMep, OJIOKa TIJIaBYyYECTH);

4 U3MepeHue TOJIIUH aHTUKOPPO3UOHHBIX MOKPBITHH U ONpe/eIeHne MecT
MIOBPEXKICHUSI aHTUKOPPO3UOHHBIX U U3OJISIIMOHHBIX OKPBITHI;

.5 u3MepeHue KaToAHOTO MOTEHIMala METAJUIMYECKHX AJIEMEHTOB paiisepa,
3aIUIIAEMbIX OT 3JIEKTPOXUMUYECKOH KOppo3uH;

.6 OCBHJIETENBECTBOBAHUS U MTPOBEPKH IIJTAHTOKaOesIel, CHCTEM aBTOMAaTH3a-
LMY U CUTHAJIN3ALUY;

.7 OCBUAETENbCTBOBAHMS apMaTypbl (MOXET BBIIOIHATHCS NPU OCBHJE-
tenberBoBanusx [1JIK n [THK/FSPM/MCII npu ycraHOBKe apMaTypbl Ha 3THUX
00BbeKTax).

7.2.3 T'mapaBnuyeckue WUCTBITaHUS TPYO pai3epoB MOTYT HPOBOJMTHCS 10
TpeboBaHuto Perucrpa npu He BBINOTHEHUH (MITH HE TIOTHOM BBITIOJIHEHNUH ) OCBH-
JIeTeIbCTBOBAHUHN, YKa3aHHBIX B 7.2.2.2 1 7.2.2.3, WM TOCJe 3aBEepIICHUs CpOoKa
SKCIUTyaTalluu paii3epa, IPUHITOIO B IPOEKTE.
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7.2.4 OcBueTeNECTBOBAaHHUE Y3IIOB COCIIHEHUS paiizepa ¢ anemenTamu [1J1K
u I[THK/FSPM/MCII 1o corsacoBanuio ¢ PerucTpoM MOKET BBITIONHATHCS B IIPO-
Iecce mepruogndeckux ocBuaerenbcTBoBannit cooctenHo [THK/FSPM/MCII (B
TOM YHCIIe Typesiel i morpyxusix 6yes), u [IIK (B Tom umcie ocHOBaHMH paiize-
pa u y31moB coequHeHus ¢ amementamu [1/1K).

7.2.5 TleprognuHOCTh yKa3aHHBIX B 7.2.2 oCBUAETENbCTBOBaHUI Perncrpa
JIOJDKHA OCHOBBIBATHCS Ha TpUHATOH B LL4.4 gactu | «Mopckue moaBoaHbIE TPY-
6OTIPOBOIBI» M COCTABIIATH JUIS:

HAJBOIHOW YaCTH paif3epoB/paii3epHoii CUCTEMBI — | TOI;

TTOIBOAHO YacTh pai3epoB/pali3epHOIl CHCTEMBI — 2 TOAa;

KaTOTHOW/TIPOTEKTOPHON 3aIIUTHI — OT 3 10 5 JIeT;

BHYTPHUTPYOHOH JMAarHOCTUKH W/WIN HEPa3pyIIAIOIIET0 KOHTPOIS — IO CO-
IacoBaHmio ¢ Peructpom, HO He Oomee 3 JerT.

7.2.6 TlonBomHBIE MHCIIEKTHPOBAHUS M OCBUACTEIBCTBOBAHUS paiizepa/paii-
3epHOM CHCTEMBI IIPOBOANTCS MIPH ITOMOIIN BOAOIA30B MIIM TEJICYIPABISIEMBIMHA/
ABTOHOMHBIMH HEOOUTAEMBIMH TIOIBOAHBIMH aMIIapaTaMu.

7.2.77 OcBHUIETENHCTBOBAHUS, YKa3aHHBIE B 7,22, TIPOBOMATCS C yYaCTHEM
npu3HaHHBIX Pernctpom npeanpusatii, mMeromux CBUAETENHCTBO O MPU3HAHUN
(CIL, ¢. 7.1.4.2).

7.2.8 BrisBIeHHBIE TIO pe3ylbTaTaM OCBHICTEILCTBOBAHUH Ne(eKTHI de-
MEHTOB paif3epoB/pai3epHON CHCTEMBI JOJDKHBI OBITH MPOBEPEHBI Ha COOTBET-
CTBHE JONyCTUMBIM BEJIMYMHAM Ae()EeKTOB HA OCHOBAaHMHU OJ00OpeHHOTO Perm-
cTpoM pernamenTa (cM. 7.1.3) win mpu3HaHHBIX PermcrpoM cranmapros, HOpM
Y TIpaBHIL.

7.2.9 B pamMkax MepHOOUYECKHX OCBUACTEIHCTBOBaHWI Permcrpom Taroke
JIOJDKHBI OBITH 0ZJ0OPEHBI TOATOTOBICHHBIE BIAICTBIIEM/OIIEPATOPOM CIIEAYIOIINE
pacdeTsI:

JIOIYCTUMOCTH JJIs1 JaJdbHEUIIEH SKCIUTyaTalluy BBISIBICHHOM MUHUMAJIbHOM
TONIIWHBI CTEHKH TPYOBI paiizepa;

OLIEHKH CKOPOCTH KOPPO3HOHHOTO M3HOCA TPYOHI paiisepa;

OCTaTOYHOTO pecypca IKCIITyaTalluu TpyOs! paiisepa;

JIOIYCTHMOHN BEITMYMHBI pAaOOYETo aBICHNS,

a TaKkKe IUTaH MEPONPHATHH, 00eCIIeUNBAOIINX JaTbHEHITYI0 O€30TacHyI0
JKCIUTyaTaluio paisepa.

7.2.10 Ilo pe3ymeraTaM NpPOBEICHHBIX OCBHACTEILCTBOBAHWHA Permcrpom
oopMIISIOTCS aKTHI YCTaHOBJIEHHOH (DOPMBI, HA OCHOBaHWH KOTOPBIX MPH TIOJIO-
JKUTEJIBHBIX PE3yNbTaTax OCBUAETECIbCTBOBAHWH NPHCBAMBACTCSA/TIOATBEP)KIACT-
cs KJjlacc pamsepa.
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7.2.11 Ilocne Bo3aeicTBUS Ha paii3ep CIydaitHbIX (aBapHUHBIX ) HATPY30K IO
TEeXHUYECKUM HaOoneHneM Perucrpa TomKHO OBITH IPOBEICHO BHEOUSPEIHOE
OCBHUJIETENILCTBOBAHKE, 10 pe3ylIbTaTaM KOToporo Ha ogoOpenue Peructpy nomx-
HBI OBITh IIPEOCTABICHBI JOKYMEHTHI, yKa3aHHble B 7.2.8 u 7.2.9. [IpuauMaeMblie
BJIQ ICIIBIIEM/OTIEPaTOPOM MEpHI [0 UTOTaM 00CIIeIOBaHMS IS JaJbHEHIIeH JKC-
IUTyaTaluy JOJDKHEI OBITH COINIacOBaHbI ¢ Peructpom.

7.3 PEMOHT PAM3EPOB

7.3.1 KoHCTPYKTOPCKO-TEXHOIOTHYECKast JOKYMEHTALUsI Ha IIPOBEICHHE
IUTAHOBBIX PEMOHTOB WJIM PEMOHTOB ITOCIIE BO3ICHCTBHUS CIyYalHBIX (aBapuii-
HBIX) HATPY30K JOJDKHA OBITH 07100peHa Peructpom.

7.3.2 PeMoHTHBIE PaOOTHI IJIsi pali3epOB AOIDKHBI TIPOBOIUTHCS IO TEXHU-
YeCKUM HaOIoneHneM Peructpa Ha OCHOBaHHH OJJOOPEHHON TEXHUIECKOH TOKY-
MEHTAIUH, yYUTHIBAIOIIEH B TOM YHCIIE PE3YIBTAThI TIOCIEIHIX OCBHIECTEIBCTBO-
BaHWH B COOTBETCTBUH C 1.2.2.

7.3.3 lomxHO OBITH POU3BENCHO 0053aTEeIHPHOE OCBHICTEIHCTBOBaHNE Pern-
CTPOM OTPEMOHTHPOBAHHBIX YYaCTKOB paif3epa B paMKax ONIKaHIIero cleryro-
IIETO MEPHOINIECKOTO OCBUAETEIHCTBOBAHHS.

7.3.4 To 3aBepmIeHNH pEMOHTA BIIaICTBIIEM/OTIEPATOPOM JODKHBI OBITH IO~
TOTOBJIEHBI M 0I00pEHBI PerncTpom 1OKyMEHTEI, TIOATBEP>KAAOIINE Oe30MacHyI0
OKCILTYaTalluIo paii3epa/paii3epHoii cucTeMslI (M. 7.2.9).
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1TPHJIO’KEHUE 1

PEKOMEHJAIIUU 110 OBECIIEYHEHHIO
HAJEXKHOCTHU U BE3OITACHOCTH
HOABOJAHBIX TPYBOITPOBOAOB HA MOPCKOM I'PYHTE

1 OBIIME ITOJIO)KEHUA

1.1 Ilpu cyuiecTByromeM ypoBHE TEXHHUECKOTO Pa3sBUTHS MOABOJHOIO TPY-
OOIPOBOIHOIO TPAHCHOPTA HEBO3MOXKHO HCKIIIOUUTH BEPOSTHOCTH €0 HOBPEXK-
JICHUH B MPOIECCE CTPOUTENHCTBA U AKCIUTyaTalliK 110 pa3IMyHbIM IpudanHam. K
OCHOBHBIM M3 HUX MO>XHO OTHCCTH:

BUOpAIMIO U TIEPEMEIICHHE TPYOOIIPOBOJIOB MO JICHCTBUEM T'HIPOIAHAMHU-
4ecKuX (haKTopoB;

MeXaHHUUECKUE TTOBPEXKICHUS TPYyOOIIPOBOJIOB M UX IMOKPBITHIH SIKOPSIMH, Tpa-
JlaMH, BOJIOKYIIaMU, KUJIAMU CY10B, JICAOBbIMHU O6p8.30BaHI/ISIMI/l " ap.;

BHEIIHIOIO U BHYTPEHHIO Koppo3uto (cM. pazz. 7 yactu I «Mopckue noznso-
JIHBIE TPYOOPOBOIBI»);

HEy/I0BJIETBOPHUTENFHYIO 0aJIIaCTUPOBKY TpyOonpoBoaa (cM. pazz, 6 yactu |
«Mopckue 1oABoHbIE TPYOOPOBOIBI»);

JedeKThl CBapKu OCHOBHOIO Marepualia TpyoonpoBoia (cM. pazza. S vactu |
«Mopckue 1oaBoHbIE TPYOOPOBOIBIY);

MOTEPI0 YCTOMYMBOCTH MOABOJAHOrO TpyOorpoBoaa (cM. paza. 3 uactu |
«Mopckue 1oABoHbIE TPYOOPOBOIBI»);

npoBHCaHKe TPyOOIIpoBOIa B paliOHe pa3MbIBa IOHHOT'O IPYHTa;

HEJIOCTaTOUHBI KOHTPOJIb COCTOSIHUSI IIOJBOJHBIX TPYOOIPOBOAOB IIpU
CTPOMTENBCTBE M dKcIutyaranuu (cM. payr. 9 vactu | «Mopckue noaBojaHbIe
TPyOOPOBOIIBI»).

OCHOBHBIMHM BHJIaMU MOBPEXJIEHUI TOABOAHBIX TPYOONPOBOJOB SIBIIS-
IOTCSl pa3pbiBbl U TPEIIMHBI 110 OCHOBHOMY METaJlIy TPyObl M IO CBapHOMY
BY, CKBO3HbBIC KOPPO3HMOHHBIC CBUIIH, HECIIJIOTHOCTHU CoeﬂHHeHHﬁ, YTOHCHUC
CTCHKH pr6bl 0 HCAOMMYCTUMBIX MIPEACTIOB B MECTAaX UCTUPAHUA O TPYHT, UH-
TCHCHUBHBIC KOPPO3HMOHHBIC M3HOCHI, BMATHHBI, HAPYIICHHUA CIIJIONIHOCTU 3a-
HIIUTHBIX HOKprTI/II‘/II u ap. Hal/IXyJIHJI/lMI/I II0CJIICACTBUAMU HOBpe)K[leHI/Iﬁ 10 ABO-
JHBIX pr6OHpOBOHOB ABJIAIOTCA YTCUKU U aBapMi/lIHbIe BBIJIMBBI U3 HUX Heq)Tl/I
n He(bTerOZ[yKTOB, KOHACHCAaTa, ra3oB U CKMIKCHHBIX I'a30B IIPU HAPYIICHUU
repMETUYHOCTHU.
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1.2 Pa3MBIBBI TpyHTa IO TPYOOIIPOBOOM MOTYT OBITE 00YCIIOBIEHBI SPO3H-
OHHBIMH TIPOIIECCAMH, BEI3BAHHBIMH JICHCTBHEM BOJH M TEUCHUH, INTOJMHAMHIC-
CKHMH TIpolieccaMy MepeOpMUPOBAHHS JHA, YTO MPUBOAUT K IIPOBUCAHMIO TPY-
0OMPOBONOB HA yYacTKax 3HAYUTEIBHOM MPOTHKEHHOCTH. 110 TeM ke mpuInHaM
BO3MOXKHO OOpaTHOE SBJIEHHE — 3aHOC TPyOOIIPOBOOB, YIOKEHHBIX TIOBEPX JHA
WM B TpaHIIero 0e3 3achinku. [log BIMsHNEM pa3MbIBa MeCYaHOTO (TTOABIKHOTO)
TPyHTa Ocajika TPyOOIPOBOAA CO BPEMEHEM MOXET YBEINYNBATHCS, TPOU30HIET
caMo3arayOneHre TpyOorpoBoa B MOPCKOE JHO M MOBBIIICHUE €T0 YCTOWYNBO-
CTH B TPYHTE.

Ha rutoTHOM >KE€CTKOM WMJIM CKaJIHCTOM TPYHTE NMOABOIHBIE TEUCHHS MOTYT
MIPUBECTHU K MONEPEIHOMY IEPEMENICHUIO TPYOOIIPOBO/a M K JOMOIHUTEIHHBIM
W3THOHBIM HAPSKESHHSM.

OO0tekanue TpPyOOIPOBONIA, YIOKEHHOTO TOBEPX THA, CO3MACT 30HY ITOHH-
YKCHHOTO JTaBJICHUSI 32 TPyOOTIpOBOIOM (TI0 HAITPaBIICHHUIO TCUCHMS). 3a CUET Iepe-
ajia JaBJICHUS MPOUCXOANT aKTHBU3AIMS IIPOIIECCOB pa3MbIBa TPYHTA B paifoHe
YKIaIKA TPyOOIIpoBoa.

1.3 Ha yuacrtke, T71€ TPYHT O TPYOOIIPOBOIOM Pa3MBIT, IOCIECIHNI HCIIBITHI-
BAacT 3HAYNTEIBHBIC 110 BETMINHE CTATHIECCKUE HATPSDKEHUS OT ICHCTBUS BHYTPEH-
HETO JaBJICHHs, COOCTBEHHOTO BECa, CHIIBI JJOOOBOTO COMPOTHUBIICHHS MOTOKY, TH-
JPOCTAaTHYECKOTO JABICHUS M TUHAMHYICCKUE HAPSDKEHUSI OT 3HAKOIIEPEMEHHBIX
THIPOIMHAMHYECKUX CHJI, BEI3BIBAIOIINX KoJieOaHM (BHOPAIHIO) TPYOOIPOBOIA.

1.4 OmHO¥ W3 MPUYMH Pa3MBIBOB JTHA B PalilOHE TPOKIAAKH TPyOOIPOBOIOB
MOXKET CITy)KHTh BO3JICHCTBHE MOIIHBIX TIOTOKOB BOJBI OT pabOTAIOMIETO JBIKH-
TeJIs CyI0B Ha MEIKOBObE. OMacHOCTH TAKOTO BO3/ICHCTBHS BO3PACTAET C YMEHbB-
IIIEHUEM 3aI1acoB NIyOMHBI MO JHUIIEM CyAHA W YBEIHMYCHHEM MOIIHOCTH CYy/I0-
BOTO JIBIKUTEIS.

1.5 3HauUTENHHYIO ONACHOCTH JJISI TOABOIHBIX TPYOOIPOBOAOB, OCOOCHHO
Ha MEJKOBOJTHBIX yJacTKax, M B paifOHaX CO 3HAUMTENIBHBIM KOJICOaHNEM YPOBHS
BOJIBI, TPEICTABIISIIOT MEXaHUYIECKHE TIOBPEKACHHUS TPyOOIIPOBOOB M NX TOKPBI-
THI TKOPSMH, KHIISIMHU CYJIOB, TPajaMH, BOJIOKYIIIAMH, JIEAOBBIMHA 00pa30BaHUSIMHA
1 IPYTHEMHU OOBEKTaMH.

1.6 B peruonax, akBaropuu KOTOPBIX 3HAYUTEIBHOE BPEMS IOAA MOKPBITHI
JIB/IOM, HAaHOOJBIIYIO OMTACHOCTH ISl TOJBOIHBIX TPYOOIIPOBOAOB NMPEACTABISIIOT
nenoBsle oOpa3oBaHusa. OHH OTAMYAIOTCS OONBIIMM pa3HOOOpa3sheM, M3MEHYH-
BOCTBIO CBOMCTB M MOTYT CYIIECTBOBAaTh B JIIOOBIX MPOSBICHUSX: POBHBIN JIE,
JIeN ¢ IIYTOi TOA HUM, TOPOCHL, CTaMyXH, alicoepru. Pa3Hple BUABI JT€OBBIX 00-
pa30BaHMI OKa3bIBAIOT Pa3HOE BIMSHHE HA KOHCTPYKLIHH TPYOONPOBOIOB IpH
MOHTaKE U B IKCILTyaTaIlHH.
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[To MakcUManpHOW TONIIMHE MPHUIIAWHOTO M APEeHQyIOmero poBHOTO JIbIa
JIeIOBBIE 00pa30BaHUS MOXKHO pa3ZeNIUTh HA YETHIPE KATETOPHHU: JIETKUE — 10
30 cm, cpemane — o 100 oM, Tsokensie — 10 200 cM 1 OYeHB TsDKeNbIe — Oonee
200 cm. Torma Bce mepcreKTUBHBIE Ha HE(PTEra30HOCHOCTh aKBaTOPHH MOpPEH
Poccun MokHO pa3menuTs Ha ATh KaTeropuit (Ta0m, 1). Ciemyer OTMETHTD, 9TO
JeSHBIE TOMS POBHOW TOJNIIMHBI B POCCHMCKIX MOPAX HAOIIOMAIOTCS JAIEeKO
HE Be3Je.

Tabnuna 1
Kaaccudpukanus nepecneKTHBHBIX HA HeTera3oHOCHOCTHL akBaTopuii Mopeii Poccun
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4 S Y =
I'myOuHBI MOpPSL, M 30 -200 70 - 330 15-100 0-10 50 -150
Jlenossie ycioBus Jlerkue Jlerkue, Cpennue, OueHb Ouenb
cpenHue TSDKEITbIE TSDKEIIBIC TSDKEIIbIE
CpenHsisi TPOIOIKUTEIb- 0-2 0-2 3-9 9-10 9-10
HOCTb JICZIOBOTO IIEPHOJIa,
Mec.

AHanu3 ce30HHON N3MEHIMBOCTH KMHEMAaTHIECKUX M MOP(OIOTHIeCcKHX Ha-
paMeTpoB JIEASHOTO NOKPOBA aKBATOPUI MECTOPOXKICHUI HEQTH U ra3a apKTHUe-
CKHUX U JaJIbHEBOCTOUHBIX MOpei Poccuu oKa3bIBacT OTCYTCTBHE MX aHAIOTOB B
MHUPOBOH IPAKTUKE.

1.7 Cpenn nuHaMHYECKHUX SIBICHUH, UMEIOMINX MECTO B MOPCKOM JIEITHOM
MTOKPOBE, 0CO00E MECTO 3aHMMAET Jpel( KPyHMHBIX JEJOBBIX 00pa3oBaHMM, KO-
TOpbIE PU B3aUMOAEHCTBUH C MOPCKHM JTHOM MOTYT IIPUBECTH K €TI0 K3apalyu.

BeposiTHOCTB 5K3apaniiii MOPCKOTO JJHA JIEJOBBIMU 00Pa30BaHMSIMH, BO3MOX-
HOCTb MOSIBIICHHSI KOHLICHTPUPOBAHHBIX JONOJHUTEIBHBIX HATPYy30K Ha IOIBOA-
HBIE TPYyOOIIPOBOBI OT CTAMyX M OCEBIIMX Ha TPYyHT alicOEpProB MOTYT OKa3aThb
OTIpEACIIAIONIee BIMSHUE Ha BBIOOpP Tpacc TpyOOIPOBOIOB, MX KOHCTPYKIIHIO,
BEJINYMHY 3aIIyOlIE€HUsI B MOPCKOE JHO, CE30HHBIE CPOKH BEACHHS MOHTaKHBIX
pabor, a maBHOE — Ha 6E30MaCHOCTH MMOCTPOUKH U IKCILTyaTaIlHH.
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1.8 HeopauuapHEIii iporiecc mpeAcTaBiIsieT co0oi sIBICHIE pa3MbIBa MOPCKO-
TO JHA BOPOHKaMH TaJIbIX BOJ. BOpOHKH pa3MbIBa MpeACTaBIsAIOT COO0H KpaTepsl,
c(OpMHUpPOBaHHBIE HAa MEIKOBOJHBIX ydJacTKax JHA. PedHble M Tayible BOIBI, CTE-
KaloIe BECHON IPH TasHUM CHETA Ha TIOBEPXHOCTH MPHIIAsl, Yepe3 NMEIOIIHeCs
MIPOMOWHBI TPOHHUKAIOT TOJ JIES X YCTPEMIISIOTCSI C OOJIBIION CKOPOCTHIO BHU3 O
BEPTHKAIH. 33 CIET CHJI MHEPIUH ¥ TPABUTALNH TIOTOKH 3THX BOJ 3aKPyUHBAIOTCS
1 pa3MbIBalOT BOPOHKH B JJHE MOPSI IITyOWHOH B HECKOIBKO METPOB.

Cawmu 1o ceGe BOPOHKH pa3MBbIBa OMACHOCTH [T TOABOAHOTO TpyOompoBoia
HE TPEICTABISIOT, HO OTOJISISI TPYOONPOBO, OHH CIIOCOOCTBYIOT OITACHOMY IpO-
BHCAHHUIO U CO3JAI0T YCIIOBHS ySI3BHMOCTH TPyOOIPOBOa CO CTOPOHBI JIETOBBIX
KWJIEH TOPOCOB M CTaMmyX, a IPH HAIMYUHM OTKPBITHIX BOX — SIKOpei M ApyTrux
OOBEKTOB.

1.9 3HaunTenpHBIC TUTOMAIN APKTHIECKUX MOPEH HAXOAATCS 1O, MEP3IIBIMHU
TPYHTaMH C Pa3INYHBIMHA T€OKPHOJIIOTHYECKUMH ycioBusaMu. [Ipu mpokmanke B
9THX TPYHTaX TPYOOIIPOBOAOB, TPAHCTIOPTHPYIONINX YIIIEBOAOPOABI ITPH TEMIIEpa-
Type, PEBBIMIAIONIEH TEMIIEPATYPY OKPY>KAIOIINX MEP3JIBIX TPYHTOB, OCIECAHUE
HaYMHAIOT OTTaWBaTh M OCENATh. JTO MOXKET NPUBECTH K OTOJIEHHUIO TPyOOIpo-
BOJIa, COTTPOBOXKIAIONIEMYCS] BOSHUKHOBEHHEM IOTIOIHUTEIBHBIX HAPSDKCHAH B
TpyOe 1 IpyTruX COIMyTCTBYIOINX OTPHUIATEIBHBIX SBICHHH.

Jlnst IPOTHBOCTOSHUS TIEPEUHNCICHHBIM HETaTUBHBIM SBICHUSIM BBIOOPY Be-
JIMYUHBI 3anTyONeHns TpyOOoIIpoBoia B MEP3JIBIA ITPYHT JOHKHO MPEIIIECTBOBATH
YETKOE TEXHUKO-9KOHOMUIECKOE 000CHOBAHNUE, a TAK)KE JTOJDKHBI OBITh IPUHSTHI
JOTIOJTHUTENBHBIE 3alUTHBIE Mephl. K TaknM Mepam, HanpuMep, MOXXHO OTHECTH
MIpUMEHEHHE TPYO ¢ MOIIHOI TETUTOM30IAINEH (TONMIMHON B HECKOIBKO CaHTH-
METPOB), 3aKPHITON 3aIIUTHBIM METAIMYECKHM KOXyXoM. IIpu OTHOCHTENBEHO
HEOOBIION MPOTSKEHHOCTH YYacTKOB C MEp3JIBIMH IIPOCAJOYHBIMH TPyHTa-
MH BO3MOXXHO PacCMOTPEHHME BapHaHTa WHKCHEPHOW 3aliuThl TPyOOmpoBona,
MIPETyCMaTPHUBAIOIIETO COBMEIIEHHYIO B OHOI TpaHIIee MPOKIAIKY OCHOBHOTO
TpyOOIIPOBOZIA U COITYTCTBYIOIIETO TPYOONIPOBOAA — CITyTHUKA MAJIOTO THaMeTpa,
HMEIOIIETO OTPHLATEIBHYIO TEMIIEPATYDY.

1.10 B pernonax ¢ moBBIIIEHHON CEHMCMHUYECKON aKTUBHOCTBIO MOTYT IPO-
HCXOIUTH CABUTOBBIE SIBICHUS IPYHTa, OCOOCHHO MO HAKJIOHHBIM CJIOSIM, 00pa-
3yst nehopmanmu moBepXHOCTH nHA. OOpa3oBaHHE IyHAMH MOXET TakKe IpH-
BECTH K OOJIBIINM Pa3MbIBaM JIHA M YBEJINYECHHUIO THAPOCTATHIECKOTO JaBICHHS
Ha TpyOBI. [ToaTOMy mIpH BEIOOpE Tpacchl TPyOOIIpoBOga HEOOXOANMO ITPOBOIUTH
aHaJIM3 T€OJIOTHYECKOTO CTPOCHHS TPYHTOBOTO OCHOBAHMSA M I'€OJHHAMHUYECCKUX
PHCKOB.
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2 3AIIUTA MOABOJAHBIX TPYBOITPOBOJ10B
OT TUJAPOTUHAMUYECKNX U MEXAHUYECKHUX BO3JEMCTBUAM

2.1 O6mme TpedGoBaHUSA
2.1.1 JIns obecriedeHUs 3aIIUTHI MOABOIHBIX TPYOOIPOBOJOB OT MOBPEK-
JeHus1, ux OecriepeOoiiHol M Ge3omacHON pabOTHl BO3MOXKHO TPHMEHEHHUE pa3-
JIMYHBIX CIIOCOOO0B, OOJIBIIMHCTBO M3 KOTOPHIX HEOOXOIMMO MPOpadoTaTh eie Ha
CTaAusAX NMPEISCKU3HOTO U SCKU3HOTO NMPOEKTUPOBaHUA. K HUM MOXHO OTHECTH:
pe3epBUPOBaHKE, BBEICHUE OTPAHUUEHUI HA MUHUMAIIBHO AOIyCTUMOE PacCTOs-
HHE MEXIy MapaJulelbHO MPOKIAAbIBAEMBIMA HUTAMH TPYOOIPOBOIOB, YKIAIKY
B TPAHILEIO C MOCIEIYIONEH 3aChINKON, YKPENIeHUE THA B MEJIKOBOIHBIX, IIPU-
0O0IHBIX 30HaX M OEpEroyKperieHue B paiioHe NEPEX0OJHOTO yUacTKa TPyOOpoBo-
J1a, TIOJIBEP)KEHHOTO HauOoJbIIEMy BOTHOBOMY BO3/ICHCTBHIO.
2.2 PesepBupoBaHue
2.2.1 Inst obecrieueHns] HAJCKHOCTH TPAHCHIOPTHOM CHUCTEMBI JOMYCKaeTCs
pe3epBUPOBAHKE MOIBOJHOTO TPyOOIPOBO/a ITyTEM MPOKIIAIKH PE3EPBHON HUTKH
napaJuienbHO OCHOBHOM. LlenecooOpasHocTh pe3epBUPOBaHUS JOJDKHA OBITh MOA-
TBEPKJCHA COOTBETCTBYIOIINM TEXHUKO-3KOHOMHUYECKHM 000CHOBAHUEM.
2.3 Paccrosinne Me:xx1y NapajuieJbHBIMA HUTKAMH TPYGOIIPOBO/IOB
2.3.1 IIpaBuibHBIN BBIOOp PACCTOSHUS MEXIY MapauleibHO IMPOJIOKEHHBI-
MH TpyOOIIPOBOaMHU B 3HAUYUTEIBEHON CTEIIEHH 00eCTIeuBaeT 0€30IacHOCTD KC-
IUTyaTalli MOABOJHOIO TPyOompoBoaa M OecrepeOOHHOCTh TPaHCHIOPTHPOBKU
pabounx cpexa. PaccrosiHne MexIy HapajulelbHBIMH HUTKaMH TPyOOIpOBOIOB
OTIPEAEISAETCSI, NCXO/IS U3 YCIOBUH, IIPH KOTOPHIX aBapysl WM KaracTpoga 0AHOTO
TpyOOITPOBO/Ia HE IPUBOIUT K BBIXOAY M3 CTPOsI ONFDKaWIIero rnapanieiabHo Hay-
IIEro Apyroro Tpyoonposozja.
2.3.2 B o0mem cinydae, pacCTOSIHUE MEXIy MapajlieIbHbIMH HHUTSMHU IIOA-
BOJIHBIX TPYOOIIPOBOJIOB CJEAYET Ha3HauaTh, MCXOAS M3 MHKEHEPHBIX I'€OJIOTH-
YECKHX M THJIPOJIOTUYECKHUX YCIOBHH, PSKUMOB paboThI 10 000PYIOBAHHIO TTO/-
BOJIHBIX TpaHIIEH (ECIH ITPEeTyCMOTPEHBI), yIoOCTBa YKIAIKH B HUX TPyOOIpOBO-
JIOB, COXPAaHHOCTH TIPOKJIaJbIBAEMOr0 TPyOOIIpOBO/Ia B CiTyyae aBapuM Ha Hapal-
JIETIBHO YJIOKEHHOM TpyOonpoBoze. B mobom ciryyae, MUHIMaJIBHOE PacCTOSTHUE
MEK/Ty NapauIebHBIMUA HUTSIMHU TIOJIBOHBIX TPYOOIIPOBOIOB JJOJKHO COCTABIISIT!
JUIS1 Ta301IPOBOJIOB, 3arTyONIsIEMbIX B MOPCKOE JIHO:
30 M — npu guaMerpax 10 1000 MM BKITIOUUTENBHO;
50 M — ipu nuamerpax 6onee 1000 mm;

JUI Ta30IPOBOAOB, POIOKEHHBIX IOBEPX MOPCKOTO JHA!
100 M — Ipu Bcex 3HAYECHUAX JUAMETPOB.
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Hns HedTe- 1 HEPTEIPOLYKTOIPOBOIOB ITH PACCTOSHUS MOTYT OBITH TaKHe
Xe, KaK ¥ AJs Ta30IIPOBOJIOB, & IPH JOCTaTOYHOM OOOCHOBAaHHMH W C COIVIACHSA
Peructpa oHM MOTYT OBITH YMEHBIICHBI.

2.4 3arny0/1eHue TPyOONPOBOAOB B TPAHIIEIO C MOCHEAYIONIEH 3aChIMKOI

2.4.1 DddexTrBHON MEpOH 3aIUTHI MTOJBOAHOTO TPYOOIIPOBOAA OT paspy-
ITAFOIIETO BO3ACUCTBHS BOJH, TCUCHUH, IITOPMOB, JISITOBBIX 00pa30BaHMii, MeXxa-
HUYECKUX TOBPEXICHUHN SKOPSIMH, TPajdaMH, BOJOKYIIAMH M T. TI. SIBIISIETCS 3a-
DIyOJICHHE €To B TPAHIIEIO C MOCIEAYIONEH 3aCHITKOM. DTO BEChbMa TPYAOEMKOE
1 JIOPOTOCTOSAIIEE MEPOIPHUITHE, CBSI3AaHHOE C TPOBEICHHEM OOJIBIIOTO 00BeMa
TIOABOJHBIX 3€MIISTHBIX Pa0OT.

2.4.2 HeoOX0oOuMOCTb 1 CTETICHb 3arTyOJIeHHS TPyOOIIpOBOIa OIPEACISIOTCS
THPOTEOIOTHIECKAMH YCIOBUSMU PETHOHA, BEPOSTHOCTHIO TIOBPEXKICHUS TPY-
6ompoBoOaa B pe3yabTare BHEIIHUX M BHYTPEHHHUX BO3ICHCTBHH, SKOHOMHYECKH-
MH COOOPaXKCHUSIMHU.

Ha menxoBozabe, 0COOCHHO TPH BEPOATHOCTH MOSIBIICHHS JIEAOBBIX 00pa3oBa-
HUM, 3anTyOIeHne TpyOOIIpOBOIOB 00s3aTeIbHO. YKIIaIKa IOBOAHBIX TPYOOIIpoOBO-
J0B 0e3 3amTyOieHus 1 0e3 3aCHITKM BO3MOYKHA JIAIIH TIPH OONBIINX TITyOHHAX, Ofl-
HaKO B MMPUOPEKHBIX 30HAX 37€Ch TAKXKE CIIEAYET OCYIIECTBIATh 3arTyOIeHIE TPY-
60mpoBoI0oB. OTHOCUTENFHO O€30MTaCHBIMI MOYKHO CUHTATh TTyOMHEI OT 25 — 30 M
u Oorree. MeHbIme TITyOWHBI TpeOytoT ocoboro paccMorpenus. [1pu aTrom Hanbonee
HaJIeKHBIM OyZIeT TO peleHne, KOTOPOE OCHOBBIBAETCS HA CAMOM TINATEIILHOM U3Y-
YEHUN palioHa TPACCHPOBKU TPyOOIPOBOIA AT KaX/I0T0 KOHKPETHOTO CITydast.

2.4.3 3aryOneHue TpyOOTIPOBOIOB B MOPCKOE JHO OCYIIECTBISIIOT OOBITHO
MyTeM YKJIAAKA B TPEIBAPUTEIHHO BBHIKOTIAHHBIE WM TIONYYECHHBIC Pa3MbIBOM
TpaHien. Pa3paboTka cKalnbHBIX TPYHTOB AOIYCKAETCS KaK CKaIOAPOOUTENbHBI-
MH yCTPOWCTBaMH, TaK W B3PBIBHBIM CIIOCOOOM, JUIS Y€TO HEOOXOAMMO COTIIaco-
BaHUE ATOHM TEXHOJOTHH C HAaI30pHBIMH opraHaMu. [IpoekTHbII mpo¢uib TpaH-
IIEN Yalle BCETO MPUHMMAETCS B BUAE Tpamennu. TpeboBaHusI K 00yCTPOHCTBY
TpAHIIEH ¥ BHIOOP OCHOBHBIX T€OMETPHIECKHX ITapaMeTPOB (KPyTH3HA OTKOCOB,
IIMPUHA TPAHIIEH, PACCTOSHIE OT OOKOBOM MOBEPXHOCTH TPYOBI 10 KaOeIs CBSI3H
1 T.II.) C y4eTOM CBOOOTHOTO MPOX0/a BOAONA3a Il OCMOTpa TPyOOoIpoBoa 1mo-
cJie YKIIaJKU B TPAHIIEI0, 00bEMOB TOHHBIX HAHOCOB, INAMETPOB TPyOOIpoBosa
1 BEJIMYMHBI 3aTTyOJICHUS IPUBOANTCS B TEXHUUECKOM TIPOEKTE.

2.4.4 BO3MOXXHO OCYIIECTBIISITH 3ariyONieHHe TpPyOOIPOBOIOB TOCIE WX
YKITaJKH Ha THO C TIOMOIIBIO TPY003arTyONUTENbHBIX CHAPSI0B WIIH APYTHX CHETHU-
JIBHBIX MEXaHN3MOB. Tpy0o3artyOuTenbHbIE CHAPSIIBI NCTIONB3YIOT IIPH BO3MOX-
HOCTH IPEABAPUTENBHON YKIAIKH TPyOONPOBOAA IO €CTECTBEHHOMY peibedy
JIHA C JOIMYCTUMBIMH PaANyCcaMH U3rnda M MPU OTCYTCTBUU CKAJIbHBIX IPYHTOB.
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2.4.5 Tlpn HaMM4YUM JIEOBOTO TOKPOBA HA MEJIKOBOABE TPAHIIES MOXKET
MIPOKJIaJBIBATECS MEXAHW3MOM, OCYIIECTBISIIOIINM CBOIO paboTy depe3 OTBep-
CTHS BO JIBJTY.

2.4.6 Poct mryOuHEI TpaHIen TpeOyeT MPHUIOKEHUS BCe OONBINTNX yCHIHMA,
MO3TOMY DTyOOKHE TpaHIIEH CIEAYyeT HPOKIAIbIBaTh 3a HECKOIBKO IPOXOJIOB.
ANBTEpHATHBON 3€Ch MOXKET CITy’KHTh PBIThE 00JI€e Y3KUX TPaHIIEH C yKperie-
HHEM HX CTCHOK OT BO3MO)KHOTO OOpPYIICHUS MEPEIBIKHBIM IIIUTOM.

2.4.7 TpyOompoBOABI, yIOKECHHBIC B TPAHIICH, 3aCBHIAIOTCS TPYHTOM O
MIPOCKTHBIX OTMETOK, YCTaHABIMBAEMBIX C YIETOM HPEAOXpaHEHHs TPyOOmpo-
BOZIOB OT BCSIKOTO PO/Ia MEXAHUYECKUX BO3JIEHCTBUM. YIOKEHHBIN Ha THO TPaH-
IIEN W MCTBITAaHHBIA TPYOONPOBOJ TEpE] 3aChINKOW JOKEH OBITh OCMOTPEH
BOJIOJTa30M.

B nponiecce BogonazHoOro 00CIeJ0BaHAS OIPENEITIOTCS!

JIOKaJIbHBIE TTOAMBIBBI (Pa3MbIBbI), TPOBUCAHKS U CABHIH TPYOOIPOBOAA IO
OTHOIIIECHHIO K TIPOEKTHOW OCH TPACCHI, OTKJIOHEHHUS OT IIPOEKTHBIX OTMETOK;

HapyLICHHUs BHEITHUX aHTUKOPPO3MOHHBIX MMOKPBITHH;

HapyLIEHHUsI EJIOCTHOCTH CIUIONIHBIX OaIaCTHBIX MOKPBHITHH M TIPaBHIIb-
HOCTB PaCIOJIOKEHHs OaTaCTHBIX TPY30B Ha TPyOOIpoBoIE.

MecTta obHapyXeHHBIX Ie(PEeKTOB 0003HaUaIOTCs OyHKaMi W MPHHUMAIOTCS
MEpHI 110 JTUKBUIAINH 3THX Ie(EKTOB.

2.4.8 Tlocne ykmaaKd TOXBOTHBIE TPYOOIPOBOIBI 3aCHIMAIOT A0 OTMETOK,
MPEyCMOTPEHHBIX TEXHWYECKNM 3aaHueM. TONMMHA CIosi TpyHTa Haj TpPy-
60TpOBOZIOM JOJIKHA OBITH HE MEHEE MPOEKTHOM I MPEBBIIIATH IPOSKTHYIO HE
Oonee uem Ha 20 cM.

Crroco0 3acBINTKA TpaHIIEH BEIOMPAIOT B 3aBICHMOCTH OT TIPOM3BOICTBA pa-
60T B 3UMHHI U JIETHUI MEPHUOABI, IINPUHBI TPAHIIEH, TITyOHHBI BOIBI, CKOPOCTH
TEYeHHs U 00bEMOB 3eMJISIHBIX PadoOT.

Ecmn mo ¢pu3uko-MexaHHIECKAM CBOMCTBAM MECTHBIH TPYHT HE IPUTOICH
JUTSL 3aCBINKH, TO €TO 3aMEHSIOT IIPUBO3HBIM. MIHOTIa, TIPH COOTBETCTBYIOIIUX YC-
JIOBUSIX, JUTS 3aCBHINKK TPaHIIEH ¢ TpyOOIPOBOJAMH MCHONB3YIOT SIBICHUE 3aHOCA
TIPH TIeCYaHBIX HAHOCHBIX TeUEHMX (CM. L.1), a Takxke IS caMO3aIoIHEHHAS BO-
POHOK pa3MbiBa (cM. L&), 9TO MO3BONISIET 3HAYNTENFHO CHU3UTh CTOMMOCTD TIOI-
BOZHBIX 36MJITHBIX Pa0OT.

2.4.9 B HCKIIOUYUTENBHBIX CIIydasX, €CIM 3arTyOlieHre MOABOXHOTO TPY-
60TIpOBOIA OKa3BIBACTCSI HEIKOHOMUYHBIM, a TPOTSKEHHOCTH TTOJIBOHOTO TIepe-
XOJ]a OTHOCHUTEJIEHO HEOOIBIION, OABOJHBIA TPYOOIIPOBOA IPUTPYKAIOT MEIIIKa-
MH C IIECKOM, KAMEHHON HaOPOCKOH, MarpacaMy pa3iIMYHbIX THIIOB, TOKPBIBAIOT
MOIMMEPHBIMH IUTAMH, JKEJI€3006 TOHHBIMH TUTUTAMH U HX COYCTaHUSIMH.
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2.4.10 [Ins oGecrieueHuss 0E30MaCHOCTH HHOTHA TPACCy ITTOIBOTHOTO TPY-
00TIPOBO/IA TIEPEHOCAT B 30HY ¢ Ooiiee OMaronpusSTHEIMA YCIOBHSAMH JUIS CTPOU-
TENBCTBA U DKCIUTYaTalllH, XOTS 3TO U MOXKET IIPHBECTH K YBEITHUYCHHIO MTPOTIKEH-
HOCTH M CTOMMOCTH TPYOOIIpOBO/A.

2.4.11 B nro6oMm cydae [T onpeeIeHAs TPACCHI ITOABOIHOTO TPYOOIIPOBOAA
7 HeoOXOIMMOW BEITMUMHBI €T0 3arTyOieHus: TpeOyeTcs MpoBeIeHNEe BCECTOPOH-
HHUX HCCIICIOBAHUH INPEAIoIaraeMoro paioHa MPOKJIAAKU TpyOompoBoxa. OHU
JOJDKHBI BKJIFOYATh THIATEIFHOE M3YYeHHE peibeda AHa, NIyOWH, COCTaBa JOH-
HOTO TPYHTA, CTATUCTUYECKUX JaHHBIX O BETPE, BOJMHEHUH, TCUCHHUH, JIOKATBHOM
nepeOpMHUPOBAHUH MTOBEPXHOCTH JHA BO BPEMEHH, IPOIOIDKUTEILHOCTH JIIO0-
BOTO NIEpPHOIa, AMHAMHKE JIEJ0BOI0 IOKPOBA, 0COOCHHO KPYITHBIX JIEOBHEIX 00pa-
3oBaHMil. Heo6XoaMMo Takxke 3HaTh MECTHBIE 0COOCHHOCTH — HAJIMYHE MEpP3JIbIX
TPYHTOB ITOZ MOPCKHM JHOM, BEPOSTHOCTb TEIUIOBOIO BO3JCHCTBUS, TPAHCIIOP-
THPYEMOTO 10 TPyOOIIpOBOJaM HMPOAYKTa HAa MEp3JIble IPYHTHI, 00pa30BaHUE BO-
POHOK pa3MbIBa JIOHHOTO TPYHTa H JIp.

2.4.12 JKecTKOTO HOPMHPOBAHUS BEIWIHHEI 3aTITyOJICHUS TIOXBOTHOTO TPY-
00mpoBo/Ia HET U, B IPUHILIMIIE, OBITH HE MOXKET. B Ka)k10M KOHKPETHOM ciyyae,
JUTSL KaXKJJ0T0 KOHKPETHOTO TPYOOIPOBOa BOIIPOC O €ro 3alUTe W 00ecIieYeHHN
0e30IaCHOCTH JKCILTyaTallny JOJDKeH PeIlaThesi HHIMBHUAYaIbHO, OCHOBBIBASICH
Ha UCCIICIOBaHUSIX OOCTAaHOBKU B paiiOHEe MPOKJIAAKK Tpacchl. UeM THIiaTensHee
OyIyT BBIITOMHEHBI 3TH WCCIICOBAHUSA, TeM Ooliee 0OOOCHOBAHHO MOXKET OBITH
oTIpe/ieNieHa BEIMYMHA 3arTyOJIeHns TPYOOIpoBoa u obecrieueHa 6e30MacHOCTh
€ro IKCILTyaTalHH.

Hexotopsie 00001IeHHBIC PEKOMEHIAINH TI0 BEIIYIHE 3arTyOICHHS TOABOIHO-
ro TpyOOIpoBOIa B TPYHT NpUBeAeHBI B TAQIL 2. [Ipu oTcyTcTBIHM O0JIee HaIe)KHBIX
CBEJICHHI OHM MOT'YT OBITH UCIIOJIb30BAHbI HA ITEPBBIX TAlaX IPOSKTUPOBAHM ITOJI-
BoJHOTO TpydorpoBona (cMm. §,.3 gactu I «Mopckie TIOIBOAHBIE TPYyOOIIPOBOIBD).

Tabnuma 2
Pexomenanuu no BbI00PY BeJMYHHBI 3ar1y0J1eHHsl IOIBOAHBIX TPY0ONIPOBOI0OB
Ipeobnanatommii
Ne aKTOP BHEILIHEro
& P . Bennuuna 3armyOnenuns IIpumeuanne
n/n BO3ZICHCTBHSA
Ha TpyOOnpoBOx
1 2 3 4
1 | Kpymnnsie neno- Bennuuna 3arny6nenus onpenensercs Makcumaib- | Pekomennanus
Bble 00pa3oBaHus | HOM NIyOMHOI 60po3/b! 3K3apauuu mwioc 1,0 M naHa 0e3 ydera
9KCTpEMAJIbHBIX
Clly4aeB
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IIpooonsxcenue maon. 2

1 2 3 4
2 | Boponku pa3sMsiBa | Bemmunna 3anmyOneHus cnaraeTcsl U3 ITyOHHBI BO-
MOPCKOTO AHA Ta- | poHKH mmoc 1,0 m
JIBIMU BOZIaMU
3 | Mepansre npunos- | [Ipu nmpokmagke TpyOOIpOBOLOB, TPAHCIIOPTUPYIO-
HBIE TPYHTBI IUX YIIEBOJOPOABI IPU TEMIIEpaType, MPEeBBIIIAI0-
el TeMIepaTypy OKpY)KaloIUX MEpP3JIbIX IPYHTOB,
BEJTMYMHA UX 3aTTyONeHHs JODKHA BEIOUPATHCS HCXO0-
IS I3 YCIIOBHH, OIPEIeNsieMbIX PACUCTAMH C UCIONb-
30BaHHEM UYHCICHHBIX METOJOB, KOTOPHIE TTO3BOIMIH
OBl HMCKIIOYUTH IIPOIECC OTTAMBAHMSA H OCENAaHUS,
CIIOCOOHBIH MPHBECTH K «OTOICHHUIO» TPyOOIPOBOza
4 | PasmbIBBI JOHHO- | BenuuuHa 3antyOneHus ompenenseTcss MaKCHMamb-
TO TpyHTA Tede- HO BO3MOXKHOH ITyOMHOM pa3MBITOTO TPYHTA ILIIOC
HHUAMH, BomHamu, | 1,0 M
MIOTOKaMH OT pa-
OoTamuX Cya0-
BBIX JIBIDKHTENEH
5 | Teuenns, B ycnoBufX CKadbHBIX TPYHTOB, BBIXOMSNIMX HA
BOJTHEHHS MOBEPXHOCTh [HA, BEIHYMHA 3anIyONeHUs Mpen-
CTaBIIET CYMMY, PaBHYIO JHaMeTpy TpyOomIpoBozaa
mwitoc 0,5 M
6 | CaBurossle C y4eToM CKOPOCTH TeUEHHS ¥ BOIHEHUS BEIOOP Be-
TOPU30HTAIBHEIC | JIMIUHEI 3a0TyONeHUs JODKEH OBITh TaKHM, YTOOBI
TIepeMeIIeHUs UCKITIOUHTH OIACHBIC CIBUTOBBIC TOPH30OHTAIbHBIE
HepeMeICHUS
7 | SAxopernne  mop- | BennunHa 3antyOneHus B paiioHax Bo3MoxHoro | Mcnosibs3oBaHue
CKHX TeXHHYE- | IKOPEHUs CY[OB MM APYTHX TEXHHIECKHX CPEACTB | TPajloB,  BOJO-
CKHX CPEICTB IPHHEMAETCS PaBHOU 2,5 M Kyll W JApYyrux
8 | DOxomormueckas Ilpu mpoxokaeHnn —TPyOONpPOBOZOB IMOX JHOM | OyKcHpyeMbIX
YHCTOTA BOJ HPECHBIX 03¢p M BOJOEMOB BEIMYMHA UX 3amIyONeHus | 10 JIHY OOEKTOB
OIpEIeNsCTCS U3 YCIOBHIA, OMHOCTBIO HCKIIOYAIOIMX | JOJKHO YUYHTHI-
HapyIICHNE YKOIOTHIECKON YHCTOTHI 3THX BOXOEMOB | BAaThCsl OTJENBHO
9 | Cnoxnocth IIpu HeBo3MOXKHOCTH obecriedeHust TpeOyeMoit Be-
OCYIIECTBIICHUS JIMYUHBI 3arIyOneHus Tpaccy TPyOOIpoBoOja ciie-
3anTyONeHHs IyeT MepeHecTH B 30Hy ¢ Oosee OIaronpusITHBIMU
YCIOBUSIMH AT CTPOUTENBCTBA U IKCILTyaTaI[HI
10 | Kpynusle B paiioHax ¢ KpyIHBIMH JI€IOBBIMH 00pa3oBaHusiMu | Pexomennanuu
JIeTIOBEIE BEJTMYHMHA 3aNTyOJICHUST MOXKET ObITh IPHHSATA PAaBHOH | JaHbl Oe3 yuera
oOpa3oBaHUsL HYJTIO (TIPOKJIaKa MIOBEPX JHA) IPH IONIOKHUTENBHBIX | 3CTpeMalbHBIX

pesynbratax CTaTHCTHYeCKod 00pabotku Mopdo-
METPHYECKHX [apaMeTpOB JIEJOBBIX 00pa3oBaHMIA,
JIOKa3bIBAIOIIMX OTCYTCTBHE IK3apallii C 3aJaHHON
obecredeHHOCTBI0. Kak mpaBmiio, 310 yciIoBHE MO-
JKET BBITIOJHATHCS Ha NTyOuHax ot 25 — 30 M u 6onee

yCIIOBUH
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1IPHJIO’KEHUE 2
KO/IMYECTBEHHBIE IIOKA3ATEJIN AHAJIU3A PUCKA

1 OBIIUE NMOJIOKEHUS 1 XAPAKTEPUCTUKH

1.1 IlonsTHE pHCKa MPUMEHSETCS IS U3MEPEHUsI OMacHOCTeH, 0OBEKTHBHO
COIYTCTBYIOIINX ITPOMBIIIICHHON AEATEIPHOCTH U MPOSIBILIIONIMXCS B BUJIE aBa-
puii, IpUBOAAIIHNX K yIIepOy 30POBBIO U THOENH JIOAEH, BPeJHBIM BO3IEHCTBH-
SIM Ha OKPY’KAIOIIYIO CPely, pa3pyIlIeHUsAM MaTepHalbHbIX OOBEKTOB U MOTEPSIM
HMYIIECTBA U BBITOJBI.

1.2 V3mepenne pucka NpoU3BOANTCS ITyTEM OIIPEAEICHHSI CTENIEH! PUCKA KaKk
COBOKYIIHOCTH IOKa3areJsiell pucka u ux 3HadeHui. CTeneHs onpeaessieTcs o pe-
3y/bTaTaM aHaJM3a PUCKA, KOTOPBIHA CIyXHUT CPEICTBOM BBISBICHHS CYIIECTBYIO-
WX W TOTEHIMAIBHBIX ONACHOCTEH, ONpPEAEICHNUs] HEXENaTeIbHbIX COOBITHI ¢
OILIEHKOH BO3MOXKHOW 9aCTOTHI M TIOCIEICTBHN MX BO3HIUKHOBEHUS, U Pa3pabOTKH
pPEKOMEHIauil 110 pealu3aluy Mep M0 YMEHBIICHUIO CTENEHN PUCKA B CIIydae
MIPEBBIIIEHHS IPHEMIIEMOTO YPOBHS PHUCKa.

1.3 B 3aBucuMOCTH OT IeNel aHaTu3a pUCKa U UMEOIIeHcs MHPOpMAITHH
UCIONB3YIOTCSI KOJIMYECTBEHHBIE WJIM KAaueCTBEHHBIE ITOKA3aTE€lIM U METOJBI
aHaln3a PUCKa.

ITpu KOMMYECTBEHHOM aHAJIN3¢ OCHOBHBIE PE3YJIbTaThl MOTyYaroT ITyTeM pac-
YyeTa YHCICHHBIX II0Ka3aTeeH CTENeH! PHCKa.

ITpu KaueCTBEHHOM aHAJIN3€ €ro Pe3yJIbTaThl PEICTABISIOTCS Iy TEM PaHKH-
POBaHMS W/WIN KJIACCU(PUKAIIMN YaCTOT BOSHUKHOBEHHMS U TIOCIIEICTBHI aBapHii ¢
HCIIONIB30BaHUEM 3apaHee OINPEAEIEHHbBIX OLEHOK W/MIN MHEHHH KBann(pUIupo-
BaHHBIX SKCIIEPTOB.

PesynbraTel aHanu3a pUCKa NMPEACTABISIOTCA B BHJIE TEKCTOBOTO AHAJIH-
3a, KOJIMYECTBEHHBIX IOKa3aTelel, TaOmuI, AuarpamMm, Tpa(ukoB U Ipyrux
CPEZCTB.

1.4 Crenenp prcka aBapuil TEXHHUYECKOH CHCTEMBI OIpeneNsieTcsl Ha OCHO-
BaHWU aHAJIN3a COBOKYITHOCTH 3HA4YEHHH IOKa3aTeliel pHUCKa, BBIIBICHHBIX NPH
aHaJIM3€ HEXENaTeIbHBIX COOBITHH, CIIOCOOHBIX NPH ONPENEICHHBIX YCIOBHUIX
IIPUBOANTH K aBapusaM (HAIpHUMeEp, HapyIIeHHE TepMETHYHOCTH TPyOOIpOBOAA
n 000pyIOBaHUs, OTKa3 CHCTEM NPENYNPEKACHUS, CUTHAIN3AINN U KOHTPOJ,
omMOKH 0OCITYKHUBAIOIETO MEPCOHANA, HEOMATONPHSITHRIE THIPOMETEOYCIOBHS,
BHEITHHE MEXaHUIECKHE BO3ACHCTBUS U 1Ip.).
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B 3aBHCHMOCTH OT OCHOBHOW NIPHYHHBI BOSHUKHOBEHHUS PHCKOB PA3INYafoT:

NPUPOIHBEIE PUCKH — PHCKH, CBI3AaHHBIC C MPOSBICHUEM CTHXUIHBIX
CHJI IPHPOJIBL: 3eMIICTPSCCHNUS, HABOIHEHHS, TOATOIUICHHS, OypH, CMEPYH H T. IL.;

TEXHHYECKHUE PUCKH — PHUCKH, CBI3aHHBIE C OITACHOCTIMH, HCXOIAIIN-
MH OT TEXHHYECKUX 0OBEKTOB.

B 3aBHCHMOCTH OT OJBEPraeMbIX OIMIACHOCTH O0BEKTOB Pa3INYaIoT:

ryMaHUTapHBle (CcONMalbHBIE) PUCKH — PHCKH, CBSI3aHHBIC C
YIPO30i JKH3HH, 30POBBIO MIIH YCIOBHUIM JKH3HEEITEIBHOCTH JIFOICH;

AMymecTBeHHBIE (DHMHAHCOBBIE) PUCKH — PUCKHU, CBA3aHHBIC C
OIIACHOCTEBIO ITOTEPh UMYIIECTBA, HApyIICHUs] HOPMAJIBHOTO (DYHKIIMOHUPOBAHUS
TIOJIBOTHOTO TPYOOIIPOBO/A, CHIKEHHUS PE3yNIbTaToB (PHHAHCOBO-XO3SHCTBEHHON
JeATeITBHOCTH.

9KONOTHYECKHE PHUCKH — PUCKH, CBI3aHHBIC C HEOIArONPHATHBIMH
BO3ACHCTBHAMH Ha OKPY)KAIOLIYIO CPeNy;

2 IOTEHIIUAJBHBIIA TEPPUTOPUAJILHBIA PUCK

2.1 TloTeHUUMaNbHBIA TEPPUTOPUANBHBIA PHCK — MPOCTPAHCTBEHHOE pac-
MpeAeNeHUE YaCTOTHI MOCIEACTBUI ONPENENEHHOTO YPOBHS UM MPUBOIAIINX K
9THM MOCJIEACTBUSAM ONACHBIX BO3AECHCTBUN ONPENEIEHHOI0 BUIa 3a ONpEIeNeH-
HBII TIepro BpeMeHn. Hampumep, mMoTeHIMaNbHBIN pUCK THOENN YeJoBeKa Ha
OIPENIEIEHHOM Y4acCTKe TEPPUTOPHH ONPENENAETCS YaCTOTOM MOSIBICHUS Ha ATOM
y4acTKe XOTs ObI OZITHOTO CMEPTENIBHO OIacHOTOo (hakTopa aBapui (ynapHas BOJIHa,
XUMHYECKOE 3apaKeHHe, TEPMUUECKOE BO3ICHCTBHE TTOXKapa U T. II.).

[oTeHnmabHBINA PUCK XapaKTepU3yeT ONacHBI 0OBEKT M TEPPUTOPHIO HE3ABH-
CHMO OT (haKTa HaXOXKICHUS JTIOZICH B MECTE ITPOSIBIICHUS OTIACHBIX BO3/ICHCTBHH.

2.2 Ha npakTHke pacnpeneneHue NOTeHIMAIbHOTO PUCKa ONPEeseTCs KakK
Ha0Op 3HAUYEHHWH YaCTOTHI MPOSBICHHS OIACHOCTH OIPEAEICHHOTO ypOBHS Ha
y4acTKax TEPPUTOPHH JUISl BCEX MIIH OT/IEIBHBIX HCTOYHUKOB (OOBEKTOB M aBapHi
Ha HUX) ¥ BCEX MJIM HEKOTOPHIX MOPaXKaroINX (pakTOpOB aBapHi.

2.3 TloTeHIMANBHBIN PUCK SABIISIETCS IPOMEXKYTOUHOW MEPOM OMACHOCTH, HC-
MOJb3YEMOH A7l OLIEHKH WHANBUAYAIBHOTO M COLIMATBHOIO PHCKOB.

MHauBuayanbHBIM PUCK PACCUMTBHIBAETCS 10 U3BECTHOMY TEPPUTOPUAIBHO-
My PHCKY C HCIIOJIb30BAHUEM PACIPENEIEHUS 10 yYacTKaM TEPPUTOPHH YaCTOTHI
NpeObIBaHNS Ha HUX KOHKPETHOTO YEJIOBEKa.

ConuanbHbII PUCK ONPENENAETCS Yepe3 U3BECTHBIA TEPPUTOPHAIIBHBIN PUCK
M0 PacrpeeNIeHNI0 YUCICHHOCTH, MECT M BPEMEHH IpeObIBaHUS JIOAEH B pac-
CMaTpUBaeMOM paloHe.
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3 UHJIUBUIYAJILHBIA PUCK

31 uauBuAyanbHB A PUCK — BEPOATHOCTh (4aCTOTa) OMpPEICICH-
HOW CTeNeHH NOpaKeHHs P KOHKPETHOIO YENIOBEKAa B PE3YNIbTaTe BO3ACHUCTBUS
nccieayeMbIX (pakTopoB OIMaCHOCTH BHJIA A4 3a OIIPEACIICHHBIH NEpHO/ BPEMEHH.

WnavBuayanbHEI PUCK NMPU TEXHUYECKUX OMACHOCTSX OMpEAeNseTcs Mo-
TEHLMAIbHBIM PUCKOM H PaCHpeieNeHUEM BEPOATHOCTU HAXOXKICHUS uYeJIOBEeKa
B paiioHe BOBMOXKHOTO JIEWCTBHS OIIACHBIX ()aKTOPOB aBapuil B TeUECHHE BPEMEHH,
JOCTAaTOYHOTO JIJIsl HAHECEHUS CMEPTEIBHOIO BO3ACUCTBHSL.

WHnuByyansHBIH pUCK BO MHOTOM OIIPE/IENIsieTCs IPUHATEIMU MepaMu o0ec-
reyeHus1 6e301acHOCTH (HaprMep, CBOEBPEMEHHBIM OIIOBEIIEHHEM 00 OTacHOC-
TH, IPUMEHEHNEM CPEACTB 3aIIUTHI, 3BaKyalllei u T. 11.), 00y4eHHOCTBIO JIIofeH
JEHCTBUSAM B OIACHBIX CUTYAIUSIX U UX 3aLIUIIECHHOCTBHIO.

3.2 nauBuyanbHBIA PUCK U3MEPSIETCA BEPOATHOCTBIO OMPEIEICHHOI cTe-
MICHN TOCTEICTBUM (ruOeny, paHeHus], IIOTEepU TPYAOCIIOCOOHOCTH) 3a Ompese-
JICHHBIN N1EPUO/l BpeMEHH (OOBIYHO 32 TON).

3.3 [Ipu pa3nuuHBIX BO3ACHCTBUAX (HAIPHMED, TOPAKEHNH yAapHOW BOJIHOM
B3pbIBa, TEPMUUECKOM BO3AECUCTBUHM MOXKApa, XMMUYECKOM OTPABIEHUHU BPEIHbI-
MU BEIIECTBAMHM MJIH IIPOyKTaMH TOPEHHS U T. I1.) CyMMapHbIi HHIUBUAYaJIbHBINA
PHUCK MOXKET ONpPEeNIAThCS KaK CyMMa PUCKOB Ul OTAEIbHBIX BO3AEHCTBUI Ipu
YCIOBHHU UX HE3aBUCHUMOCTH.

3.4 Ha nmpaxTvke aHanu3 UHIUBUAYAIBHOTO PUCKA IMPOBOAUTCS HE I KOH-
KpPETHOTO 4€JI0BEKa, a B OTHOIIEHUM TPYIIN JIIOAEH, OTIUYAIOIUXCS MPUMEPHO
OZIMHAKOBBIM BPEMEHEM NpeObIBaHMS B Pa3IMUHBIX OIACHBIX 30HAX U MPUMEHSIO-
IIMX OIMHAKOBBIC CPeNCTBA 3aIUThL. OOBIYHO paccMaTpuBacTCsl MHIAWBUAYaIIb-
HBII PUCK ONpEENICHHBIX KaTeropuii 00CITyKHMBAIOILETr0 epcoHasa, epcoHaia
00BEKTa B LIEJIOM M HaceJIeHHs OKPY)KaIOINX pailoHOB.

4 COIIUAJIBHBIN PUCK

4.1 ConuaipHBI PUCK XapaKTepH3yeT MaciuTad BO3MOXHBIX aBapuil M Ka-
TacTpod U orpeaensercs B Buae QyHKIMH, UMEIOIIEH OOIMEenpHHATOe Ha3BaHHE
FN-xpusas. Ilox N, B 3aBUCUMOCTH OT 33ja4 aHaJIN3a, MOHUMAaETCs WM oOIee
YHCIIO MOCTPaJaBIINX, KOJTMIECTBO HOTUOLINX, WIN APYTOH IT0Ka3aTelb TSHKECTH
nocaencteui. [log F MOHMMAIOT 4acTOTy COOBITHH C TSDKECTBIO IMOCIIEICTBHUM,
IpeBbILatonIel 3anannyto BenuuuHy N. [Ipumep nocrpoenust FN-KpUBBIX HpU-
BezieH B [IpaBunax kiaccudukaiyy, mocTpoiiku u obopynosanus [1IBY/MCII.
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4.2 Kpurtepuii IpreMIIEMON CTENICHH PHCKA OTPEICISIETCS B 3TOM ClTydae He
yIepOoM B pe3ynbTaTe OTACIBHOTO COOBITHS, a KPUBOH, TIOCTPOSHHOM I BCEX
BO3MOJKHBIX CLIEHAPUEB U MOCIEACTBUI aBapHil.

OO1mmepacnpoCTpaHEHHBIM TTOJXOIOM aHalIH3a SBISICTCS HCIIOIb30BaHUC
JBYX KPUBBIX — JIISI PACUETHOTO COLMAIBHOTO PUCKA M IPHEMIIEMOTO COLIHAIBHO-
ro pucka. Ecnu kpuBas pac4eTHOTO pHcKa XOTS OB Ha OHOM YYaCTKE MPOXOJHUT
BBIIIE KPUBOHM MPUEMIIEMOTO pHcKa (OoJbIIee YMCIo MOCTPaAaBIINX PH OXHON
M TOM € JacTOTe WM 0oJiee BBICOKAsl 9acTOTa ISl OJMHAKOBBIX ITOCIEICTBUI),
TO COOTBETCTBYIOIIEE MPOEKTHOE PEIICHUE W/IIIN TPHHATHIE MEPHI 0E30MacHo-
CTH CIIEIyeT CUYNTATh HEMPHEMIIEMBIMH U TOMIISKAIIUMH TepecMoTpy. Obmacts
MEXKAY AByMsI KDUBBIMH OIPEIEIAET IMPOMEXYTOUHYIO CTETICHb PHCKa, BOIIPOC 00
YMEHBIIEHUH KOTOPOH CIIEAYeT pelarh, NCXOAs N3 TEXHUKO-YKOHOMHYECKHX CO-
o0OpakeHHH U ITyTeM COoTlTacoBaHUs ¢ Peructpom.

4.3 B kauecTBe mepeMeHHON N MOXKHO NMPUHATH MaTEPHATBHBIA UITH SKOIIO-
THYECKHUH ymepO U HOCTPOUTH COOTBETCTBYIOIINE YTHM BeIMIMHaM F'N-KpHUBEIE,
KOTOpBIE OyIyT CIyXHUTh, COOTBETCTBEHHO, MEPOH CTPAXOBOTO WJIN HKOJIOTHIE-
CKOTO pHCKa.

5 KOJUIEKTUBHBINA PUCK

5.1 KoJuleKTUBHBIN PUCK SIBISIETCS HHTErPaJIbHOW MEPOH OMACHOCTHU U OTIpe-
JETSET 0XKUAAEMOE KOJIMYECTBO MOCTPAAABIINX B PE3YNbTATe aBapHil Ha 00bEKTE
TEPPUTOPUH 32 OIIPEACICHHBIN MEPUOA BPEMEHH (HAIpUMeEp, 3a TOI HIIH 3a BECh
TIEPUO]] SKCILTyaTallud OOBEKTA).

5.2 NanuBuayansHBIH W KOJUIEKTUBHBIH PHCKA MOTYT OBITH TIEpPEBEICHHI B
cdepy PKOHOMHUECKUX M (PMHAHCOBBIX KaTeropwil. st 3TOro Ha MpakTHKE HC-
MONB3YIOTCSl TTOAXOMBI, CBSI3aHHBIC C Pa3UYHBIMH OIPEACICHUAMHI MOHATHS
«CTOMMOCTBD >KU3HI»:

pu BEIpaboTKe Mep oOecriedeHus 0e30MacCHOCTH — KaK BEIMYHHA JTOTIOTHH-
TEJIFHBIX 3aTPaT Ha CTPOUTENBCTBO M AKCILTyaTaII0 00bEKTa, HEOOXOMUMBIX IS
CHIDKEHHSI KOJJIEKTUBHOTO PHCKA HA OAHY EAUHHILY;

TP OIIEHKE yIIepOa — Kak BEJIMYMHA 3aTpaT ¥ KOMIICHCANH B cIydae Tnoenn
YeJIoBeKa.

OmpeneneHne copep>KaHus MOHATHA M COOTBETCTBYIOIICH BETMYUHBI JOJIK-
HBI TIPOU3BOANTHCS TIPH ONIPEACICHIH KPUTEPHEB TIPHEMIIEMOCTH PHCKA.
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6 DKOJIOT MYECKHI PUCK

6.1 ITon sKOOrMYECKUM PUCKOM IIOHMMAETCs Mepa yiiep0a, HAaHOCHMOTO OK-
py’Karolei cpezie npy aBapHsx Ha OITaCHOM OOBEKTE.

6.2 JInst OLeHKM 3KOJIOTMYECKOH 0E30IMacHOCTH MOTYT HMCIOJIB30BaThCs Cie-
JyIOIIME MOKa3aTeNu:

BEJINYNHBI MAaKCUMAJIbHBIX PACUCTHBIX 00BEMOB, HHTCHCUBHOCTH U ITPOJOI-
XKHUTEIBHOCTH BHIOPOCOB TPAaHCHOPTHUPYEMBIX BPEJHBIX BEIIECTB B OKPY>KAIOIIYIO
Cpely IpH aBapusX Ha y4acTKax TpyOOonpoBosa;

TOJIOBbIC YAaCTOTHl TIPEBBIMICHUS 33JaHHBIX BEJIWYMH O0BEMa yTEUKH
(FN-xpuBsbIe);

CpPE/IHETO/IOBBIE YAaCTOTHl BOZHHMKHOBEHUS yTEUEK UM BEIOPOCOB IIpU HapyIIe-
HUSIX TePMETHYHOCTH TPYOOIIPOBOIOB 10 BCEM IIPHUUHAM;

Cpe/iHUE BEIMYMHBI 00beMa U CPEAHUI CyMMapHBIH 00bEM yTeueK.

6.3 Ipu onpezeneHnH 3KOJIOTMYECKOT0 PUCKa B CTOMMOCTHOM BBIP2KEHNH (Ha-
TIPUMED, JJIS IENIeH CTPaXOBaHMs) MOTYT HUCIIONB30BaThCs CIIEYIOIINE TOKA3aTeNH:

CTaTHCTHYECKH OXKHJaeMasi BeJIMYNHA 00s13aTeIbHBIX IUIaTeXel 1 KOMITeHCa-
LU 32 BEIOPOC BPEIHBIX BELIECTB B OKPYXKAIOIIYIO CPEAY;

CTaTUCTHYECKN OKUAaeMasl BEIMYHMHA 3aTpaT Ha MEPONPHATHS 10 JIUKBHIA-
UM TIOCJIEACTBUH BHIOPOCA BPEHBIX BELIECTB B OKPYIKAIOIIYIO CPE/Ly.

VYka3aHHBIC BETMUUHEI CJIEYEeT PACCUUTHIBAT B IIPSIMOM CTOMMOCTHOM BBIpa-
KEHUH U KaK PUCK ymiepOa (BeTMYMHA, OnpeaenseMas POU3BEICHNEM YacTOThI
aBapuy Ha ymepo).
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1TIPHJIO’KEHUE 3
METOAbI AHAJIM3A PUCKA

B mpuioxeHnH MpecTaBIeHbI OCHOBHBIE METO/IbI, PEKOMEHIYEMBIE ITPH TIPO-
BEJICHUM aHaJn3a pucka. [IprBeieHbl TaKKe TUTIOBBIC CIICHAPHU BO3MOXKHBIX aBa-
pHii Ha MOPCKHUX TIOJIBOJHBIX TPyOOIPOBOIAX B BUJIE ICPEBBEB OTKA30B U JEpeBa
COOBITHH, pa3BUTHE KOTOPBIX BO3MOXKHO TOCJIC HACTYIUICHHS aBApHHHOTO COOBI-
tust. st uHbOpMaLiK yKa3aHbl CBEJCHHS 00 aBapHHHOCTH MOPCKUX MOABOAHBIX
TpyOOIIPOBOJIOB.

1 Metons! npoBepouHoro (onpocuoro) jgucta (Check-List) u «UTo Oyner,
ecan...?» (What-If) mim nx koMOMHaNMs OTHOCSATCS K TPyIIe Ka4eCTBEHHBIX Me-
TOJIOB OLIEHKH OITAaCHOCTH, OCHOBAHHBIX HA U3yYEHUU COOTBETCTBUS yCIOBUHI JKC-
IuTyaTaluu 00beKTa (TIOJBOIHOTO TPYOONpOBOAa) AEHCTBYIOIIUM TpeOOBaHUAM
0€30I1aCHOCTH.

1.1 IIpoBepoYHBIl JTUCT CIYXKUT METOJOM IOATBEPKJIEHUS COOTBETCTBHS
MPOEKTUPYEMOTO HJIM JKCIUTyaTHPYyEeMOTro OOBEKTa JIEHCTBYIOIIMM CTaHIapTaM.
Merox mpuMeHHM Ha JI0OOM dTare XKM3HEHHOTO NUKJIAa O0BEKTa W IMO3BOJISET
WIeHTU(UINPOBATH UMEIOLINECS OTIACHOCTH.

1.2 TIpoBepouHBIi JIUCT, B CiTy4ae HEOOXOAUMOCTH, COCTABISAETCS ISl CIIeIH-
(hryecKknX CUTyalid ¥ IpUMEHSIETCS, HallpUMeED, JJIsI OLIEHKU PaBUIILHOCTH TEXHO-
JIOTUUECKUX ONEpalyii, pemeHus npodieM, TpeOyIomMX HOBBIIIEHHOTO BHUMaHUSL.

1.3 Pe3ynasraroM NpOBEpPOYHOTO JIUCTA SBIAETCS NEpeueHb BOIPOCOB U OT-
BETOB O COOTBETCTBHMHU IOJIBOHOTO TPyOOIpoBoAa TpeOoBaHHUAM Oe30MacHOCTH.
IIpumep cocTaBieHUss MPOBEPOYHOIO JIUCTA AN aHAIM3a aBapUMHOM cUTyaIuu
npuBezeH B [IpaBunax knaccudukanmy, nocTpoiiku u odopynosanus [16Y/MCIIL.

1.4 MeTox npoBepOYHOTO JINCTA OTANYAETCst OT MeToaa «Yro Oynert, eciu...?»
OoJree MOTHBIM IPEICTaBIEHUEM HCXOHON HH(OPMAIIMHY 1 PE3YJIBTaTOB O MOCIIE-
CTBHSIX HapyIlIeHHH TpeGoBaHN Oe30MacHOCTH.

1.5 Meron «Yro Oyzer, ecitu...?» UCIIOIb3yeT BOIIPOCHI, KOTOPbIE HAUMHAIOTCS
co cioB «Yro OyzeT, ecnu...?» ¥ paccMaTpUBAET pa3BUTHE CUTYALNH, TIOCIIEIYIO-
miei mociue 3THX cloB. IS MCKIIIOUYEHUs MTOCTPOEHUSI HEBEPOSATHBIX CLICHAPHEB
pa3BUTHsI COOBITHI TPU aBApUIHBIX CUTyalUsX HCIIOJIHUTEIHM aHajM3a PHCKa,
MPOBOMMOTO 10 TOMY METO.Y, JOJDKHEI OBITH B MEPY OCTOPOKHBIMH U B JIOCTa-
TOYHOH CTENEeHU peaTuCTUYHBIMU.

1.6 Meron ananmza tuna «Yro Oyner, ecnu...?» NPUMEHHUM HpPH IPOEK-
TUPOBaHHUY, PEKOHCTPYKLUUHM WJIM OSKCIUIyaTallud ITOJBOIHOTO TpyOOmpoBoOsa.
PesynbTaroM ero sBiseTCS COCTaBICHHUE MEPEUHS OMACHBIX Y4aCTKOB, HA KOTOPBIX
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MOTYT BO3HUKHYTb aBapHH, a TAKXKE MPEANONIaraeMble METOIbI MPEAYIPEKACHIN
1 IPOHUIAKTHKH aBapuii.

1.7 PaccMOTpeHHBIE METOIBI TOCTATOYHO TPOCTHI MIPH MX 3a01arTOBpEMEHHOM
00eCTIeYeHNN BCIIOMOTATeNbHEIMA (popMamu, YHU(PHUIMPOBAHHBIMH OlaHKaMH
JUTS TIPOBEJICHNS aHAJIN3a W TIPEICTABICHHS PE3YyNIbTaTOB, OTHOCUTEIBHO HEZOPO-
TH 1 HanOoee >(pPEeKTUBHEI P MCCICIOBaHUH 0€30ITaCHOCTH XOPOIIIO H3yYeH-
HBIX OOBEKTOB C HE3HAUMTEIFHBIM PHCKOM KPYITHBIX aBapHi.

2 A”anu3 Bujaa u nociaeacrBus orka3oB (Failure Mode and Effects
Analysis —- FMEA) npuMmensiercst Al Ka4eCTBEHHOW OIIEHKH 0€30IacHOCTH TeX-
HUYECKUX CHCTEM W HCIIONB3YeTCs ISl BBIIBICHHS HEHCIPABHOCTEH, CIIy)KaIlInuX
MIPUYHMHON WITH CIIOCOOCTBYIOIIMX BO3HUKHOBEHHIO aBapuil. OCOOEHHOCTHIO 3TO-
T'O METOZA SIBISIETCSI PACCMOTPEHUE BO3ZMOXKHBIX OTKAa30B Ka)KJOT0 OJIOKAa TEXHH-
YEeCKOH CHCTEMBI (KOMIUIEKTYIOUIETO M3ZEIHs TPYOOIPOBOAA) WM OTHAEIHHOTO
aNeMeHTa (BHJ M NMPUYMHA OTKa3a) M BBI3BIBAEMBIX 3THM OTKa30M BO3JIEHCTBHN
TIPY SKCIUTyaTaliy IIOJIBOIHOTO TPyOOIpoBoIa.

2.1 FMEA-ananu3 Ha 3Tamne MPOEKTUPOBAHHS ITOJBOIHOTO TPYOOIPOBOAA
MOXET OBITh MCIIOIB30BaH ISl OINPEACIICHHs NMOTPEOHOCTH B JOIOJHUTEIBHBIX
Mepax 3aIluThl TPyOOIIpOBO/Ia MIIH B UX COKpanieHuH. [Ipu peKoHCTpyKIuy 1moj-
BogHOTO TpybompoBona FMEA-anann3 mo3BoiseT ONpeneinTh ee BIUSHHE Ha
CYIIECTBYIOILIME KOHCTPYKIMH U 000pynoBaHue. MeTox MOXKeT ObITh IPUMEHEH
BO BpeMsl 3KCIUTyaTall TPyOOIpOBOa ISl BBISBICHUS CIMHUYHBIX HEHCIIPaB-
HOCTEH, CITOCOOHBIX IPUBECTH K 3HAYUTEILHBIM MOCIEACTBHSM.

2.2 CyowextuBHocTh FMEA-MeTona TpeOyeT mpuBIIeUeHUs K €ro IpHMeHe-
HUIO HECKOJIBKUX 3KCIEPTOB, KOMIIETEHTHBIX B BOIIPOCAX TEXHOJIOTHYECKUX IPO-
LIECCOB TPYOOIPOBOIHOTO TPAHCIOPTa M UCIIONIB3YeMOro obopynosanus. Merox
aHaJIM3a BUJA W ITOCIIECTBUI OTKa30B MOXKET IPUMEHSATHLCS B COUETAHHUH C IPYTH-
MU METOZaMH ONpeesieHus: onacHocTel, Harpumep, HAZOP-meronom.

2.3 Ananu3 BuAa, mMOCIeACTBUI M KputudHocTH oTkaza (Failure Mode,
Effects and Critical Analysis —- FMECA) — ananornuen FMEA-ananusy, HO B OT-
JIMYUH OT TIOCJIEIHETO MO3BOJISIET OTIOIHNTD PE3yNbTaThl aHaJIN3a 3a CYET TOTO,
YTO Ka)XKIbIil BUJ OTKA3a PAHXXMPYETCS C yYETOM JIBYX COCTABISIOIIMX KPUTHY-
HOCTH — COYETaHUs BEPOATHOCTH (WJIN YaCTOTHI) M TSDKECTH MOCIIEICTBUM OTKa3a.
VYder mapamMeTpoB KpPUTHYHOCTH ITO3BOJIIET OOOCHOBAaTh HNPHOPUTETHOCTH MeEP
obecrieuenus 6e3onacHocTy. [ToHATHE KPUTHYHOCTH ONM3KO K HOHSTHIO PUCKA U
IIO3TOMY MOXKET UCIIONIb30BATHCS ITPH KOJMYECTBEHHOM aHAJIN3€ PHCKA aBapHu.

2.4 Pesynprarel FMECA-ananu3a npeacTapisioTcs: B BUAE CTaHIapTU30BaH-
HBIX TAOJIHNI] C ITOJTHBIM ITepeYHEM 000PYIOBAHUS ¥ KOMIUICKTYIOIIUX U3EIIHH, BU-
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JIOB Y IPUYUH BO3MOXKHBIX OTKa30B, YACTOTOH, MOCIIEACTBHAMH, KDUTHIHOCTBHIO,
cpencTBaMy 0OHAPYKEHHS HEHCIIPABHOCTH (CHTHAM3ATOPHI, TIPHOOPHI KOHTPOJIS
U T. T.) U pEKOMEHIAIIMSIMH IO CHI)KEHHIO OMTACHOCTH.

2.5 o TsHKECTH MOCIEACTBHIA MOTYT PAcCMAaTPUBATHCS CIEAYIOIINE KpH-
TEpHN:

KaTacTpo(puiIecKknii — IPUBOIUT K CMEPTH JIFOCH, HAHOCUT TPOAOIDKUTEIb-
HBIA ¥ MacIITaOHBIN Bpe OKPY)KAIOIIEH cpefie, CyIeCTBeHHBINA yIepd mMarepu-
aJIbHBIM OOBEKTAM;

KpUTHYCCKUH (HEKPUTHIECKHN) OTKA3 — yrpoXkaeT (He yrpoXaeT) KU3HH JIF0-
ZIeH, OKpy KaroIel cpee, MaTepHaIbHBIM 00BEKTaM;

OTKa3 ¢ MPEeHEOPEKUMO MAITBIMH TIOCIIEICTBUSIMH — OTKAa3, HE OTHOCSIIIANCS
10 CBOMIM TIOCJICICTBHSAM HHU K OJTHOI M3 TIEPBBIX TPEX KAaTETOPHH.

2.6 PexomeHyemble moka3arend (MHACKCH) YPOBHS M KPUTEPHUA KPUTHIHO-
CTH IT0 BEPOSITHOCTH ¥ TSHKECTH ITOCIICICTBUH O0TKa3a (COOBITHS) TPUBEICHBI HAXKE
B MaTPHIIE «BEPOATHOCTD — TSXKECTh MOCIAEACTBUI (cM. 120, 1):

Tab6numa 1
TspKkecTh OCIIENCTBHI Ortxkas ¢ npe-
OxuaeMast 4acToTa HEOPEKUMO
BO3HMKHOBeHus (1/Tom) Karactpopu- | Kputuuec- | Hekpuruuec- | mamsmvu moc-
YECKHUH OTKa3 KU OTKa3 KUH OTKa3 TIEJICTBUSIMU
YacTslii oTKa3 >1 A A A C
BeposTHblii 0TKa3 1-107 A A B C
Bo3moxHbIi oTkaz | 1072 — 104 A B B C
Penxuii otkas 104-10°° A B C D
ITpakTudecku
b Y <10 B C C D
HEBEPOSTHBIH OTKa3

Ha npaxTuxe 1 aHau3a MOTYT OBITh BBIACICHEI YETHIPE IPYIIIBI 0OBEKTOB
BO3/ICHCTBHS, KOTOPHIM MOXKET OBITH HAaHECEH ymiepO OT aBapuu: 0OCITyKHBalo-
M TepCOHaI, HacelIeHUe, OKpY KaloIas cpea, MaTepuaibHble 00beKTHI. B pac-
CMaTpPHBAaEMOM CJIydae paHT A COOTBETCTBYET CaMOW BBICOKOW (HETPHUEMIIEMON)
CTEIIeHH PHUCKa, TPeOyIOIleH NPUHATHS HE3aMEUINTENBHBIX Mep 00eCIedeHHUs
6e3onacHocTu. [lokasarenn B m C COOTBETCTBYIOT MPOMEKYTOUHBIM CTEIICHAM
pucKa, a panr D — Hanboiee 6€301MacHBIM YCIIOBHUSIM.

B 3aBHCHMOCTH OT paHra OnacHOCTH:

A — o0s3aTereH AeTaNbHBIA aHATU3 pPUCKa, TPEOYIOTCS 0CcOOBIe Mephl Oe30-
NAaCHOCTH JUISl CHWDKCHUS PUCKA;
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B — xenareneH neTanbHBIN aHAIN3 PUCKa, TPEOYIOTCSI MEpBI O€30MaCHOCTH;

C — peKOMEHIYIOTCS aHAIN3 PHCKA U MPHHATHE Mep 0e30MIacHOCTH;

D — ananu3 u puHATHE Mep O€30MaCHOCTH He TpeOyIoTCs.

[Tpn aHanW3e pUCKOB HEOOXOAWMO OLEHWBATH BKIIAJBI PHCKOB OTKAa30B CO-
CTaBHBIX YacTeH (3JI€MEHTOB) TOABOIHOTO TPyOOIpoBoaa B OOMIMI PHCK aBapHH
1 MCIOJIB30BaTh ATH JTAaHHBIC JUTA BBIPAOOTKH PEKOMEHIAIHH.

2.7 FMEA- u FMECA-MeToasl MOTYT IPUMEHSTECS [T aHaJN3a MPOEKTOB
WM TIPA PEKOHCTPYKIUH TOIBOAHBIX TpyOompoBoaoB. Kak mpaBuiio, aHamu3 Mo
9THM METOJaM BBINTOJIHACTCS TPYNIION CHENHATNCTOB U3 3 — 7 4eloBek ¢ 00s3a-
TEJIbHBIM ITPUBIICUCHNEM HE3aBHCHUMBIX SKCIIEPTOB.

3 Meron aHaam3a omacHocTH u padotocmocodonoctu (Hazard and
Operability Study — HAZOP) uccnenyer BIMsSHAEC OTKIOHSHUI TEXHOJOTHYE-
CKHUX TTapaMeTpoB (IaBICHMS, TEMIIEPATYPHI U JIp.) OT PEIVIAMEHTHBIX PEXKHMOB C
TTO3UIUK BO3HUKHOBEHHs omacHOCTH. HAZOP-meTon MOXKET PUMEHSATHCS MIPH
MIPOEKTUPOBAHNH, PEKOHCTPYKIINH ¥ SKCIITyaTalllH TOIBOAHBIX TPyOOIIPOBOIOB.
[To cIOXHOCTH M IETANFHOCTH TMONydaeMbIX pe3ynsratoB HAZOP-meron coor-
BercTByeT ypoBHIO FMEA 1 FMECA.

3.1 B npomecce aHanm3a A KaXA0H JIHHAU (HUTKH) ITOTBOTHOTO TPyOO-
MIPOBOJIA ¥ €T0 00OPYAOBAHMUS ONPENEIIAIOTCS BO3MOXKHbIE OTKIOHEHHUS B padoTe,
BBI3BABIINE WX MPUYMHBI, IEPEUCHb MEPONPHUITHI, HAPaBICHHBIX HA OOHApY-
KEHHUE U HENOIYICHNE 3THX OTKIOHEHHUH, N PEKOMEH/TyEMBIX W3MEHEHHH, TTpe-
JIOXCHUN WM JEHCTBHM, CITOCOOCTBYIOIINX TOBBIIICHUIO OE30MaCHOCTH H/HITH
paboToCcoCOOHOCTH.

3.2 Jlnst XxapakTepUCTUKH OTKIIOHEHWHA HCIONB3YIOTCS CTaHAapTHBIE Habo-
PBI KITIOUEBBIX CIOB (HAMPUMEp, HET», «OONBIIE», «MEHBIIE», «TaK KE KaK»,
«OpYTOi», «MHAYE YeM», «OOPATHBIM» U T. II.), IOMOTAIOINX CHCTEMAaTHIECKOMY
BBIIBJICHHIO BCEX BO3MOXKHBIX OTKIOHEHWH. KOHKpeTHOE coueTaHHe 3THX CIIOB
C TEXHOJOTWYECKUMH NapaMETpaMy ITOJBOAHBIX TPYOOIIPOBOIOB OMpPEAEISIETCS
cre(pHUKON TPAHCTIOPTHPYEMBIX IO HUM PabOYNX CPEI W COOTBETCTBYIOIIMMHU
ycnoBusiMH. [IpruMepamMu coueTaHusI KIFOYEBBIX CIIOB SBISIFOTCS CIIECAYIOIIIE:

HET - orcytcTBHEe HemocpeAcTBEHHOH momayn pabodeil cpenbl, Korma OHa
JOJDKHA OBITH COTTIACHO TEXHOIOTHYECKOMY IPOIIECCY;

BOJIBIIE (MEHBIIE) — yBenuuenne (YMEHBIICHHUE) 3HAYCHUH PEXKHUM-
HBIX NIEPEMEHHBIX [0 CPAaBHEHUIO C 33JaHHBIMHU (JaBJICHHUE, MoJada, TeMIepa-
Typa U T. I.);

TAKXE KAK — nmosiBiieHHe IOIMOIHUTEIBHBIX KOMIIOHEHTOB — BKIIFOUEHMIT
(Bo3IyX, BOJIa, IPUMECH);
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JIPYT'OM — cocrosiHue, OTINYAIONIeecst OT 00BIYHOTO PEKHMA paGoThI (IyCK,
OCTaHOBKA M T. JI.);

MHAYE YEM - monHOe 3aMeleHne mporecca, HelpeaBUAeHHOE COOBITHE,
pa3pyleHne, pasrepMeTu3amnus u ap.

OBPATHBIN — norudeckasi MPOTHBOIOIOKHOCTh 3aMBICITy, TOSBICHHE 00-
parHOTO Te4eHus paboueii cpebl.

3.3 Pesynbrars! ananmza HAZOP-meTona mpencTaBisitoTes Ha CIEIHaIbHBIX
TEXHOJOTHMYSCKUX JINCTaxX (Tabimuiax). BennunHa onacHOCTH OTKIIOHSHHIA MOYKET
OBITH OTIpe/ielieHa KOMMYECTBEHHO ITyTeM OILEHKH BEPOSTHOCTH M TSDKECTH IIO-
CJIEJICTBUH paccMaTprUBaeMOM aBapuilHON CUTYalH 110 KPUTEPUSIM KPUTUYHOCTH
agasornaao FMECA-metony.

Kpome mnentndmkanum omacHocTeil W ux pamkupoBanns HAZOP-meron,
taxke kKak 1 FMECA-MeTo/, MO3BOISIET BEISICHUTH HESICHOCTH M HETOYHOCTH B
WHCTPYKIHUSAX 110 0€30TIaCHOCTH U CIOCOOCTBYET UX yCTpaHeHH0. OnepaTuBHOCTD
1 3((HEeKTHBHOCTH 3TOTO METOAa B 3HAYMTEIHHOH CTETICHHW 3aBUCHT OT KBAU-
¢ukarm sxcrieproB. Hemoctatkm HAZOP-metomoB 1 FMECA-MeTonoB cBs-
3aHBI C OTCYTCTBHEM B HHUX BO3MOKHOCTEW aHalW3a KOMOWHAIMK M TPHYHHHO-
CIIEZICTBEHHBIX CBSI3€H COOBITHH, MPHBOMSAIINX K aBapPHH.

4 Jloruko-rpaguyeckne MeTO/Abl aHAJIN3Aa «lepeBbeB 0TKa30B U CO-
ObITHID)

4.1 Meronpl aHamM3a «ICPEBBEB OTKA30B M COOBITHID SBISIOTCS JIOTHKO-
rpa¢mIECKUMH  METOAAMH, WCHONB3YEMBIMH JUIS BBIIBICHUS IPUYNHHO-
CJIC/ICTBEHHBIX CBA3EH MEXIy COOBITHSIMU.

4.2 Merox ananm3a nepeBbeB 0Tka3oB (Fault Tree Analysis — FTA) mo3Boas-
€T BBISIBUTH KOMOMHAITMH 1 MOCIEA0BATENFHOCTH OTKa30B 000PYIOBaHUS U KOM-
TUIEKTYIOINX M3/eJINi, OMIMOOK IMepCOHaa M BHEIIHUX (TEXHOTCHHBIX, IPUPOA-
HBIX ) BO3JICHCTBUI, IPUBOASAIINX K OCHOBHOMY COOBITHIO — aBApUITHOM CHUTyalny.
FTA-Meton ncnonp3yercst 1)1 aHaJIN3a BO3MOXHBIX TPUYNH BO3HUKHOBEHHUS aBa-
PHUHHOM CUTYaIlX U pacieTa €€ 4YacTOThl Ha OCHOBAHUY 3HAHUS 9aCTOT HCXOIHBIX
coObITHii. [IpuMepsl cocTaBIeHNS U UCIIOJIB30BAaHHS AEPEBA OTKA30B /U aHAIH3a
aBapuIHBIX CUTyalnni npuBeneHsl B [IpaBmimax kiaccuuKamuy, TOCTPOHKH H
obopynosanus [1IBY/MCII.

4.3 Meton ananm3a nepeBbeB coObiThii (Event Tree Analysis — ETA) mpen-
CTaBISIET COO0I AITOPUTM MOCTPOECHUS MOCIEAOBATEILHOCTH COOBITHH, HCXOAS-
X U3 HEKOTOPOTO OCHOBHOTO COOBITHS, KOTOPOE MPU ONPEIEIICHHBIX YCIOBHUIX
(HacTyIUIEHHE WIIH OTCYTCTBUE APYTHX COOBITHH, NEHCTBUI W/MIN yCIOBUIT) MO-
JKET MPUBECTU K aBAPUIHON CUTYyallUH.
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st ananm3a pa3BUTHS aBApUITHOM CUTyallnu JepeBO COOBITHI pearn3yeTcs B
BUJIE€ MarpaMMHOTO pacIpesieneHns puckoB. [locTpoenne BeTBel aepeBa coObI-
THIl TPOU3BOIUTCS HAUMHAS C COOBITHH, MOICKa3bIBACMBIX 3HAHUAMH 00 aBapusx
B IIPOIITIOM, a TAKXKE COCTABICHHEM MPUOPHUTETHBIX MIEPEUHEH OMAcHOCTEH, BbI-
SIBICHHBIX Ka9eCTBCHHBIMHI METOJAMH aHAIN3A.

YacToTa KakI0ro 3Tana pa3BUTHS aBapUUHON CUTyallMM ONpeNeNsieTcs Mmy-
TEM YMHOXEHHS TPEIICCTBYIONIETO JTara Ha BEPOSITHOCTH HACTYIUICHHS H OT-
CYTCTBUSI COOBITHS NN yCIIOBHSI, O’KU/IAEMOTO Ha 3TOM 3Tare. Hampumep, aBapnu
C HapyIICHHEM TePMETHYHOCTH MOABOTHOTO He(Te- MM Ta3olpoBOa, B 3aBH-
CHMOCTH OT CO3[aBIIMXCS YCIOBUI (TIOSBIEHHE HWCTOYHHWKA BOCIIAMEHEHUS),
MOTYT pa3BHBAThCs KakK C BOCIUIAMEHEHHEM, Tak M 0e3 Hero. B cBoio ouepenp,
MIPOM30IIEIIIee BOCIUNIAMEHEHNE B 3aBUCHMOCTH OT YCJIOBHH (cOpOC aBlIeHNMS B
aBapUITHOM CEKIINH) MOKET Pa3BUBATHCS 10 CIICHAPHIO CTPYWHOTO T 049aroBOTO
ropeHus (ToXap pa3IuTHus).

ITocTpoenne nepesa MpoaoIKaeTCs 0 MOMEHTA HAaCTYIUICHHS COOBITHH, SB-
JISFOIUXCS TIPEIMETOM aHaJIN3a pHcKa (MOpaXeHHe JTIofiei, BRIOpPOC BPEAHBIX Be-
IIECTB B OKPYKAIOMIYIO CPEAY U T. 1.). YacTHBIC BEPOSITHOCTH ITHX COOBITHI, Ha-
CTYNHUBIINX MPU PEaTN3alNU Pa3INIHBIX CHEHAPUEB, HHTETPUPYIOTCS IS TIOTy-
YEeHUs CBOAHBIX MTOKA3aTeNIeH pUCKa [UIs aHAIN3UPYEMOTO OCHOBHOTO COOBITHS.

4.4 Meronpl AEpEeBHEB OTKA30B M COOBITHH IO3BOJISIIOT COBMECTHO pac-
CMOTPETH COOBITHS U YCIIOBHS Pa3IMIHON MPUPOBI — HEPBHUHBIE OTKa3bl TEXHO-
JIOTHYECKOTO M KOHTPOJIEHOTO 000pyHoBaHUs, (YHKINOHUPOBAHHUE CHCTEM 00e-
criedeHus 6€30MacHOCTH, JEHCTBHS ONIEPaTOPOB, BHEIITHNUE BO3ICHCTBUS U T. II.

4.5 Mertompl IEepeBbEB OTKA30B W COOBITHH SIBISIOTCS ITOCTATOYHO TPYIO-
e€MKHMH U JIOJDKHBI HPUMEHSTHCS [UIS aHAJIN3a MPOCKTOB WM PEKOHCTPYKIIHU
CJIO)KHBIX W OTBETCTBEHHBIX TEXHHUIECKHX cHcTeM. KOHKpeTHBIE 00BEKTHI KOIH-
YECTBEHHOTO aHAJIN3a pPUCKa (TPyOONPOBOAHAS CHCTEMA B IETIOM, €€ CEKIUS HIIH
TEXHOJIOTHUECKUH y3€J, OTICIbHBIC BUABI U CIICHAPWUH aBaphi U T. II.) JOJKHBI
OIIPEAEITATHCS Ha MPEAIISCTBYIONINX dTarax aHalIn3a prcKa.

5 MeTonpl KOJIMYECTBEHHOIO AHAJIH3A PUCKA XapaKTEPH3YIOTCS pacyeToM
TIOKa3areJseil pucka, NpUBEICHHBIX B IDUIQKCHUH 2, ¥ MOTYT BKIIFOYATh B Ce0s1 OJIHH
WITH HECKOJIBKO BBILICIICPEUHCIICHHBIX METOIOB HIIM UCIIONb30BaTh X PE3yNBTAThL.

5.1 3pPeKTHBHOCTD KOMMYECTBEHHOTO aHAJII3a PUCKa HANOO0JIee TIPOSBISICTCS:

Ha CTaJUH IPOSKTUPOBAHUS ONACHBIX OOBEKTOB;

TIpH OLIEHKE 0e30MacHOCTH OOBEKTOB, IMEIOIINX OJHOTHITHOE O0OPYIOBaHHE;

IPH HEOOXOIMMOCTH TOJyYeHHs] KOMIUICKCHOH OLICHKH BO3/ICHCTBHS aBapUH
Ha JIIONIeH, OKPY’KAIOLIyIO CPey U MaTepHabHbIe OObEKTHI;
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IIpy pa3paboTKe MepedHs MPHOPUTETHBIX MEP 110 MOBBIIIEHUIO O€30MaCHOCTH
00BEKTa.

5.2 BeimonHEHNE KOIMYECTBEHHOTO aHAIM3a MPENONAaracT BEICOKYIO KBAJIH-
(UKo WCTIOMHUTENEH, O0NMBIIoi 00beM HH(OPMAIUK IO aBapUITHOCTH 000-
PyIOBaHUS, YI€T 0COOEHHOCTEH OKpYKaIoIIe MECTHOCTH, THIPOMETEO0YCIOBUH,
BpeMEHHN TpeOBIBaHUS JIFONEH Ha TEPPUTOPHH OOBEKTa B 30HAX JCUCTBUS (ax-
TOPOB OITACHOCTH, PEKHMMa MPEObIBAHIS HACEICHHS B ONM3ICKAIINX paioHaX H
IpyTUX (HaKTOPOB.

Ha npoMeXyTO4YHBIX cTaausIX aHaIN3a BO3HUKAET HEOOXOANMOCTD B MCIIONb-
30BaHMUHM MAaTEMaTHYECKUX MOJEIEH M PAaCUETHBIX METOIUK ISl OLEHKN (PU3HKO-
XMMHYECKUX U APYTUX SBICHHUH, COMPOBOMKAAIOIINX PAa3BUTHE aBapHil.

5.3 K orpannueHnsM METOIOB KOJTHIECTBEHHOTO aHAIM3a PUCKA OTHOCHUTCS
BBICOKasl TPYIOEMKOCTh, CTOMMOCTb ¥ ITPOJODKUTEIFHOCTD MTOATOTOBHTEIBHBIX
¥ aHATNTHYECKHUX paloT, a Tak’Ke BO3MOXXKHOCTh TIOJTyUCHHUS PE3yIIbTaTOB, XapaK-
TEPU3YIOMNXCS 3HAYNTEIHHON CTaTUCTUIECKON HEONPENEICHHOCTHIO, HE MO3BO-
JSFOIIEN TOCTOBEPHO 0OOCHOBATH NMPAKTHYECKUE MEPOIIPUSTHS 110 0OECIIEICHHIO
6€301macHOCTH.

6 TunoBble cleHAPpUM BO3MOXKHBIX aBapMii HA MOPCKHX MOABOAHBIX
TpyOonpoBogax

[Ipumep nepeBa THIMOBBIX OTKA30B JUIE MOPCKOTO MOABOAHOTO TPYOOIIPOBOAA
MoKa3aH Ha puc. 1.

Ha ppuc, 2 n J nmpuBeneHb! THIIOBBIE CIIEHAPHH BO3MOXKHBIX aBaphil Ha MOp-
CKHUX TOJBOIHBIX TPyOOIIPOBOAAX B BHJE JEPEBHEB OTKA30B, MPUBOISIINX K Ha-
PYIICHHIO IETOCTHOCTH TPyOONPOBOJa IPH BHEIITHEM M BHYTPEHHEM KOPPO3HOH-
HBIX U3HOCAX.

[Tpumep nepeBa coOBITHIA, pa3BUTHE KOTOPBIX BO3ZMOKHO ITOCIIE HACTYIUICHUS
aBapUHHOTO COOBITHS — HAPYIICHUS IEITOCTHOCTH MTOABOJHOTO TPyOONpOBOAa B
pe3yabTaTte KOppO3HOHHOTO N3HOCA, TOKAa3aH Ha puc. 4.

7 CBeaenusi 00 aBapHiiHOCTH MOPCKHX MOABOIHBIX TPyOONPOBOAOB Ha
OCHOBAHMM 3apPy0e;KHOT0 ONbITA IKCILIYaTALUU MOABOAHBIX TPYOONPOBOI0B

B Hacrosmee BpeMst HanOOIBINHNE 110 YUCICHHOCTH, TPOTSKEHHOCTH U OIIBITY
9KCIITyaTalliy CHCTEMBI MOPCKHX TOIBOAHBIX TPYOONPOBOAOB CIOXMINCh B Ce-
BEPHOM MOpe M B MeKCHKaHCKOM 3anuBe. JlaHHbIe 00 aBapHifHOCTH TTOIBOJHBIX
TpyOOITPOBOIOB MO 3TUM CHCTEMAaM UMEIOTCS B CIICIYIOIINX NCTOTHUKAX:

o TpybomnpoBogam CeBepHOTO MOpsS — AaHHBIE bpuTaHCKOH AJMUHHCTpa-
IIUH TT0 OXpaHe 310poBbs 1 Oe3omacHocTh (Health and Safety Executive, HSE);
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mo TpybompoBonaM MekcukaHckoro 3anmBa — nanable Odrca o 6e3omacHo-
ctu TpybompoBomoB MunucrepeTa Tpancmopra CLIA (Office of Pipeline Safety
of the USA Department of Transportation).
ABapuifHOCTh TOJBOIHBIX TPYOONPOBOIOB XapaKTEPU3YeTCs CICTYFOLINMH

TIOKa3aTCIIAMHU.

7.1 TpyoonpoBoabsi CeBepHOro Mops

ITo cocrosauo Ha koHer| 2000 1. B CeBepHOM MOpE HAXOMWINCH B IKCILTya-
Tauu 1069 cTadbHBIX MMOJBOAHBIX TPYyOOIPOBOIOB muameTpoM a0 40 QroiMoB ¢
OOIIMM HaKOILICHHBIM OMBITOM dKcruryaTannu 6omee 300 000 kM X rox:

Tab6nuia 2
Juametp Yucao O0masi JJIMHAa Hapa6oTka
TpyO0onmpoBoaa, Tpy0OnpoBoI0B Ha konen 2000 r., 3a 1971-2000 rr.,
JI0HMBI Ha koHen 2000 r. KM KM X TOJ
Bee crambisie 1069 22848,0 307246,0
TpyOOIIPOBOIBI
109 552 5034,0 52973,0
X
=l or 10 1o 16 266 3889,0 47536,0
E
:EE or 18 10 24 126 4352,0 58843,0
é[ = or 26 0 40 84 8441,0 147571,0
HET JaHHBIX 41 1131,0 322

3a Bech MeproJl SKCIUTyaTallK JaHHON CUCTEMBI MOPCKHUX TIOABOIHBIX TPYOO-
IIPOBOJIOB €€ aBAPUIHOCTh XapaKTEePU3YyeTCsl CIELYIOIUMHU NI0Ka3aTeIIIMU:

TabGunuua 3
Ynesto crvaaes Pacuernas yacrora,
Tlnamerp Y 10~* (xkm % rox)™
TpyOonpoBoaa. Hapadorra,
I s KM X 01 aBapum, S— aBapuH, B—
AOUMBI Tpedyromme Tpedyromme
C yTedKaMu C yTeuKaMu
peMoHTa peMoHTa

09 45679,0 11 7 2,41 1,53
ot 10 u Gonee 243843,0 15 4 0,62 0,16
or 10 1o 16 44286,0 11 1 2,48 0,23
W3 HUX: ot 18 mo0 24 56728,0 1 1 0,18 0,18
ot 25 1o 40 146052,0 4 2 0,27 0,27
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7.2 TpyOonpoBoabl MeKCHKAHCKOTO 3aJIMBA

3a nepuon 1985 — 1999 rr. B MekcuKaHCKOM 3a11Be IPU HAKOILJIEHHOM OIIBITE
pabots! 6osee 184 000 kM X rox MMeNna MEeCTo ClIeyIomIas aBapuiHOCTb 110 aBa-
pHSM, ITPUBOAMBIINM K YTEUKaM B OKPY’KAIOILYIO CpeNy:

Tabnuma 4
JluameTpsbl TPYOONIPOBO/IOB Hapa6otka, ‘ucao PacuyeTHas yacTora,
U 00beMbI yTeueK KM X TOJX 3::;:2;[ 10~ (km X rom)~!
nuameTpom a0 10 nroiiMoB 7 0,66
ot 50 10 100 2 0,19
10 oGbemam yrezex | OT 100 10 1000 105390 2 0,19
(6appemm) ot 1000 z10 10 000 2 0,19
6omee 10 000 1 0,09
ot 10 mroiimMoB u GoJiee 8 1,01
ot 50 1o 100 1 0,13
110 06bemam yreuex | 0T 100 1o 1000 78879 2 0,25
(6appem) ot 1000 z10 10 000 4 0,51
6omee 10 000 1 0,13

Ha ocHoBaHUM NPUBECHHBIX JaHHBIX IIPH YCTAHOBJICHUH KPUTEPUEB PHUCKA
BO3HUKHOBEHHS yTe4YeK (IKOJIOTUUECKOTO PUCKA) IUIsl IPOSKTHUPYEMbIX MOPCKHX
MO/IBOJIHBIX TPYOOITPOBOIOB MOXKHO PEKOMEH/IOBATh CIIEYIOIINE YPOBHH YIIpaB-
nieHus puckoM 1o npuHImy ALARP:

HEJOIYCTHMBIN ypoBeHb prcka — 1,0 X 10~ (kM X rom)™';

npeHeOpEKUMBI ypoBeHb prucka — 0,5 x 1075 (km X rom)™;

HOUIEKALIMI aHATM3Y YpOBeHb prucka — ot 0,5 x 1075 1o 1,0 x 10~* (kM % romx) ™.

YcraHoBIIeHHE M COONIOIEHHE TAKUX YPOBHEW YIIPABICHHsI PUCKOM M103BO-
JTUT 00ecredynTh 0€30MaCHOCTh BHOBD CTPOSIIIMXCS MOPCKUX TTOABOAHBIX TPYOO-
MPOBOJIOB HA YPOBHE, MPEBOCXO/ISILEM JOCTUIHYThIA B MUPOBOM MPAKTHKE.

[Ipu ycTaHOBJIEHHH KPUTEPHEB M aHATIHM3E PUCKA HEOOXOAUMO YUHUTHIBAT
0COOEHHOCTH Y4aCTKOB TPAcChl MOPCKHUX TIOJIBOAHBIX TPYOOIPOBO/IOB, BIHSIIO-
IIM€E Ha CTEeNEHb OMACHOCTU BOZHUKHOBECHUS aBapHii:

YYacTKH B Mpeaeax 30H 0€30MacHOCTH MOPCKHUX He(Tera3oq00bIBarOIINX
YCTaHOBOK U CKB)XHH C ITOJJBOIHBIM PACIIONIOKEHUEM YCThEB;

YYaCTKU C UHTEHCUBHBIM CYJIOXO/ICTBOM, PBIOOJIOBEIIKOM U IPYTOil JAesTelb-
HOCTBIO Ha aKBaTOPHSIX;
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YYaCTKH C ONTACHBIMHU I'eOJIOTUYECKUMH SIBJICHUSAMH;
YYacTKH ¢ JepopMaIiieir MOPCKOTO JHA 1 OEperoBBIX JIMHAMN;
YYaCTKH C OMACHBIMH JISZIOBBIMU U TE€OKPHOJIOTHYECKUMH BO3/ICHCTBUSAMUY;
YYaCTKH, CO3JAI0IINE B CITyYae YTeUeK ONacHOCTh 3arps3HeHHs 0c000 oxpa-
HSEMBIX H 9yBCTBUTEIBHBIX IPUPOIHBIX TEPPUTOPHIL.
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1IPHJIO’KEHUE 4

METOJIMKHN CIIEHUAJBHBIX UCTIBITAHUI
CTAJIBHBIX TPYB U ITPOKATA

1 ONPEJEJEHUE KPUTUYECKON TEMIIEPATYPBI XPYIIKOCTH
IO METOAY DWTT

1.1 MeToauka mpuMeHHMa [UIsl HCIIBITaHUS] 00Pa3ioB U3 OCHOBHOTO MeTaIa
CTaNBHBIX TPyO aumameTpom 300 MM 1 Ooree, TOMMIWHONW CTEHKH Oornee 7,5 MM H
JMCTOBOTO IPOKaTa, MITPHIICA (Jajiee — JIUCTa) TaKOH k€ TONIIMHBI ISl UX MPO-
n3BOACTBA. VcTIBITaHWE COCTOUT B M3THOHOM HATrPYKCHUH 0 pa3pyLICHUs 00-
pasna ¢ KOHIIEHTPaTopoM OJHMM yAapoM 0oifka CBOOOIHO MaAaroIiero rpysa uin
MasTHHKa Kompa. VICIBITEIBAIOT ceprto, 00br9HO 3 10 06pa3mos, mpu KOMHATHOM
U TIOHIKCHHOW TeMIlepaTypax (ABa oOpasiia Ha TeMIeparypy) ¢ IeJbio Oompere-
JICHUSI TIPOLICHTA BSI3KOHM COCTABIIAIONIEH B M3JI0MaxX M MOCTPOCHUS 3aBHCUMOCTH
«TIPOIIEHT BOJIOKHA — TEMIIepaTypay». B pesynsrare onpenensiores:

TeMIIepaTypa, MpH KOTOPOH 00pa3ubl YAOBIETBOPSIOT KPUTEPHIO 3aJaHHON
JIOJIM BOJTOKHUCTOM COCTaBIAIOMICH B H3JI0ME;

CpenHssl 1 MUHUMAaJIbHAs 0JIs1 BOJIOKHHCTON COCTaBISIOIEH B M3JI0ME TIPH
TeMIIepaType SKCILTyaTaluy ISl HCIIBITHIBAEMOI KaTerOpHH CTaIH.

IIpo0y (3aroTOBKY) I U3TOTOBICHHS 00Pa3IoOB OT TPYOBI CIIEAyET BEIPE3aTh
TIOTIEPEK MPOAOIBEHON OCH TPYOBI B cooTBeTCTBUM C PUC, 1. 1. IIpoOy (3arotoBKy)
JUTSL I3TOTOBJICHUS 00PA3LoB OT JINCTA CIEAYET BBIPE3aTh MOMEPEK OCH MIPOKATa B
MIEPBOI YETBEPTH MINPUHBI JIHCTA.

KomnuectBo Tpy0 mim 1ucToB, OTOMPAEMBIX ISl HCTIBITAHUS, PETIIAMEHTHDY-
erca a0, 4.2.3.5.1.1 vactu I «Mopckue moABOJHBIE TPYOOIIPOBOABI», €CIIN HE
yka3aHo wnHoe. [Ipu BBIpe3ke MpoOBI (3aTOTOBKM) OTHEBBIM CIIOCOOOM IPHITYCK
Ha MEXaHHYECKYI0 00paboTKy OT TMHHHU pe3a J0 Kpas o0pasma MokeH OBITh He
MeHee 15 M.

[IpaBky npo0 OT TpyO BBIMOMHSIOT CTaTUYECKOH Harpy3koi. Crpena mporuda
MOCIIe TMPaBKX JOIDKHA NCKIIIOYATh MTOBOPOT 00pa3ia B INIOCKOCTH ACHCTBUS Ha-
TPY3KH NIPH UCTIBITaHUH. JloIycKaeTcs MPUMEHATh 00pa3Iibl C HEBBIIPIMIICHHON
CpenHEH JacThIO Ha IUTMHE [0 JBYX TOJIIMH, IIPHU 3TOM 00a KOHIIAa MPOOBI peKo-
MEHJYETCs BHIIPABISITH OAHOBPEMEHHO.

OO6ume ykazaHHUS 110 JOIMYCTHMOCTH NPaBKH 00Pa3llOB aHAJOTHYHBI, Ipe-
CTaBIICHHBIM B PA3ZICIC 2 HACTOSAIIETO MpMIIOKeHHs 11 oOpasuos Ha CTOD.
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Puc. 1.1
Cxema BbIpe3KH 00pa31LoB:
a — IPSIMOIIIOBHAS TPYOa C OZIHUM ILIIBOM; 6 — NPSIMOIIIOBHAS TPYOa ¢ ABYMsI ILIBAMH;
6 — CIUpaJIbHOLIOBHAsI TPYOa; L — [utiHa 0Opasia

IIpy HaIMUYUKM pacxOXKACHUsS B pe3yJbTarax, MOJYYCHHBIX IIPU UCIBITAHUAX
BBITIPAMIICHHBIX Y1 HEBBIIPSAMIICHHBIX 06p33HOB, " 1pu ap6I/ITpa)KHI)IX UCIIbITAaHU-
AX HEBBINIPAMIICHHBIC 06p331_l]>l SABJIAIOTCA MPECANTIOUYTUTCIbHBIMU.

1.2 VcnblTaHusM MOABEPraroTCsl NMpU3MaTHYeCKue 00paslbl ¢ HAAPE30M
Ha pacTATHBAaEMOH MOBEPXHOCTH, OT KOTOPOTO MpPH yJapHOM Harpy>kKeHHH pac-
npoctpansercs TpemuHa (puc. 1.2). PpesepoBaHHBIH HaApe3 3ampeleH.
JlomyckaroTcst mpeccoBaHHBIN Hape3 (a) U IEBPOHHBIH mponu (6).

Kpome nporieHTa BOJIOKHUCTOH COCTABISIOIICH 11E71eCO000pa3sHO PETHCTPHPO-
BaTh SHEPIHI0, 3aTPayNBaEMyI0 Ha pa3pylIeHne odpasia.
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Puc. 1.2
O0pasen 1 OCHACTKA [T HCIIBITAHUH (¢ — TOJIIMHA)

[IpuHIMIHATBHAS CXeMa PEKOMEH IyeMOT0 MPUCTIOCOOICHUS [Tl HAHECEHHUS
KOHIICHTpaTopa METOJIOM BIaBIMBaHUA U pa3Mepbl pabodeil 4acTi HoXa IpUBeie-
Hbl Ha prc. 1.3. [lleBpoHHBIN Ha/Ipe3 BBIMOIHACTCS TUCKOBOH ()pe30ii MK MUIIOMH,
pannyc IpH ero BEepIINHE He OTOBapHBAETCS.

TpeOyeMyto MOIITHOCTH KOMPa MOXHO OLIEHHUTH 110 (hopMyriam:

KDWTT = 35,9315 KV, 1.1
P
=3,95¢" 544, .
KDWTT,, = 3,95t KV** 1.2

rne KDWTT — sueprus ynapa DWTT c meBpoHoM (ch) 1 ¢ IpeccOBaHHBIM Haape3oM (p);
t — ToNIIMHA 00pa3La, MM;
KV — pa6ora ynapa, JIx.
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Puc. 1.3
Cxema npucnocoOIeHus I IPECCOBAHUS HAIPE30B

OO0pazel; ycTaHaBIMBAIOT Ha OMNOpax TakMM oOpa3oM, 4ToObI ynap Oolika
ObUT HAaHECEH CO CTOPOHBI, MPOTHBOIOJIMKHON KOHIEHTPATopy. YCTaHOBKa 00-
pasua JoJbKHA o0ecneyrBaTh pPacloyioKeHHe KOHIIGHTparopa CUMMETPUYHO OT-
HOCHUTEJIBHO OIOP, U €ro OCh J0JDKHA COBIIAJaTh C OCEBOW JMHUEH OoiiKa ¢ TOY-
HOCThIO + 2 MM. OOpasel] JoJKEH pacroiaraTbCsi Ha Oropax Korpa v HOIIepKH-
BaThCsl CIIELHAIBHBIMU yIIOPAMU TAKUM 00pa3oM, 4TOObI HCKITIOUUTh €r0 OOKOBOE
BpallleHHe BO BpeMs ynapa npH ucnbiTaHud. CKOpocTh 0OOiika B MOMEHT ynapa
o0pasiia J0JKHA COCTABIATh HE MEHEe 5 M/C U, XKeJaTesibHO, He Ooree 6 m/c.

Oxnaxaenne o0pas3loB MPOU3BOIUTCS B XXHIKOCTH (CIIUPTE) C TeMIepary-
POH, paBHOI1 Temneparype UCIbITaHus, ¢ norpemHocTbo + 2 °C. O6pasibl To-
mHOM 19 MM 1 MeHee Tociie JOCTIKEHUS 3aJaHHON TeMIIEPaTyPhl BhIACPKUBA-
10T B BaHHe He MeHee 15 muH. OOpa3ip! TommunHoi 0osee 19 MM BBIIEPKHUBAIOT
u3 pacuyera | MuH Ha 1 MM TonmuHbL. J[omyckaeTcs npeaBapuTENbHOE OXTaXKIe-
HUE B KpHOKamepe.

O0pas3iibl TOHKHBI M3BJICKATHCS M3 BAHHBI TEPMOCTATAa H MIOIBEPraThCs pa3py-
nieHuto B TeueHue He 6osee 10 c. Eciin 00pasiibl HCIBITHIBAIOT MOCTOSHHO OoJice
yeMm uepe3 10 ¢ mocie u3BIeYeHHs U3 BaHHBI, TO HEOOXOIUMO MEPEOXIaXaaTh UX
Ha BCJIMYUHY TEMIICPATYPhI, YCTAaHABJIMBAEMYIO SKCIIEPUMCHTAJIBHO, U IPOBOAWTDH
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H3MEepeHHe TeMIIepaTyphl 10 MOMEHTa yapa ¢ IMOMOIIBIO TepMOIIaphl, BCTABIIsE-
MOI1 B 0TBepcTHE B 00pasiie IIyOnHOI He MeHee 15 M.

1.3 IIpu mozacuere KOMMYECTBA BSI3KOM COCTABIAIONICH B M3JI0ME 00pasoB
TOJIIIMHON 10 19 MM BKJIFOUHTEIIBHO M3 PACCMOTPEHUS HCKITIOYAIOT YYACTKH U3JI0-
Ma ¢ (ToNIIIHA 00pasia), MPUMBIKAOIIIE K KOHIICHTPATopy M MECTy ynapa Ooiika
(ppc. 1.4). dns o6pa3noB TommmHOM 6oee 19 MM HCKITIOUaloT U3 pacCCMOTPEHHS

? by f
ZZZZE 77877
7 755 A
! L <0.5 nH
205w
& )
Puc. 1.4

TunoBbie N3TOMBI 06p3.3LIOB U IIOPAOK ONPEACITICHUA Z[OJ'Ief/'I BA3KHUX COCTABJIAIOMINX B U3JIOMaxX

216



Y4acTKH JJIMHOM He ¢, a 19 MM ¢ kaxaoi ctopoHsl. [Ipy HaIMuumM paccioeHuid B
M3JI0ME€ HE PACCMAaTPHBAIOT KPUCTAJUIMYECKUE YIACTKH, [IEPIEHIUKYIISPHbIC 110-
BEPXHOCTH H3JIOMa B PACKPHIBIIAXCS paCCIOCHUAX (RUC.LS).

Xpyneoe
-

- Paccnon

T\ﬁff [ paspyueHne

Bun  Aa Bug &8
Bameuanue. Xpynkas coc 6 paccnosx ne y 3an . Xpynkaa coc 6 pacciosax y
€5 NpU BbIYUCTEHUU NIOWAOU 80TOKHUCMOL COCMABIAIWell npu ebluuCIeHUL Ou 60IOKHUCMOIL COC)
Puc. 1.5

IMopsiok yuera miomany KpUCTAIMUECKUX MISTEH B U3JI0Me

KosruecTBo BS3KOM COCTaBNIAONICH B H3ToMe B, %, BRIYHUCIISIIOT IO (pOopMyIie

B=(F_-F)/F,-100%, (1.3)

rae F, —s3aueTHas MIOMAaab H3IoMa, MM%;
F, — nyomma/s KpUCTA/LTHIECKOTO(MX) yJacTKa(0B) Ha H3JIOMe, MM,

IToBepXHOCTH BSI3KOTO M3JIOMA XapaKTEPH3yeTcsl TyCKIIBIM CEPBIM BUIOM C Xa-
PaKTEPHBIMH «BOJIOKHAMI» 1 OOBITHO PACTIONATAETCsI MO YIIIOM K OOKOBOI! MOBEpX-
HoCcTH 00pasma. [IoBepXHOCTh XPYIIKOro N3/I0Ma Ha BUJI KpHCTAIUIMIECKas, Oe3 BU-
JMMBIX CIIEZIOB ITACTHUECKOI Ie)opManiyl Ha TIOBEPXHOCTHU Pa3pyIICHNUs. Y JacTKH
XPYTKOTO M37I0Ma OOBIYHO MPUMBIKAIOT K OCHOBAHHIO KOHIIGHTPATOPa M MECTY ynia-
pa. IInomanp Xpymkoii COCTaBISIONIEH ONPEIEISIOT CICIYIOIINMHA CITOCO0aMu:
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M3MEPEHHEM IUTOMIAN XPYIKOTO M3JI0Ma C MOMOIIBIO IIAHUMETPHPOBAHMUS
Ha KOMITbIOTepe 1o ¢oTorpaduu WM MO ONTHYECKOH MPOEKINH MOBEPXHOCTH
M3JI0Ma;

BH3yalbHBIM CPaBHEHHEM ITOBEPXHOCTH H3JI0OMa C 3TAJOHHBIMH 00pa3Ia-
MH WK uX GoTorpadusiMi, Ha KOTOPBIX JOJS XPYIKOH COCTaBISIONIICH 3apaHee
OTIpezIecTICHa;

HM3MEPEHNEM Pa3MEPOB YJACTKOB XPYIIKOTO M3JI0Ma W BEIUMCIEHHEM UX CyM-
MapHOH IUIOIIAIH.

Ecnum u3noMm kpuctammmygeckuii ¢ rydamu cpe3a meree 0,5 MM, TO OH CIHTaET-
cst numeroM 0 % BsI3KOi cocTaBisronie. B mpoMeKyTOUHBIX CITydasx JOIMycKa-
eTcs ToJIb30BaThes (hopmynamu:

Kpuc. 1.4 6:
t1+tz+t3
B=|1- - 100 %; (1.4)
3t
K puc. 1.4, ¢
(t,+t,+t) b
B=1-———2"2 ).100 %; (1.5)
3th
P
K puc. 1.4. o
B=|1———]-100 %. (1.6)
tbp

IlorpemHocTs onpenencHusl I0JMU BS3KOM COCTaBIAIONIEN B H3JIOME IO
HACTOSIIIEH METOMUKE HAXOAWTCSA B WHTEepBase + 3 % c JOBEpUTENFHON BEpOST-
HOCTBIO P =95 %.

Ecmu B mpotiecce ucmeITaHs 0OHAPYKUTCS HECOOIIONEHIE TEMITEPATyPHOTO
pexuMa, HEeTPaBHIBHOCTH HEHTPOBKH 00pa3ia, HECOOCHOCTh TPIIIOKEHUS Ha-
TPy3KH 10 OTHOIIEHHUIO K OCH KOHIIEHTpATOpa M IpyTre HapyIIeHus paboTHI KoTpa,
a TaxKe eciu 00paser nMeeT Ae(peKTHI FITH HeKadeCTBEHHO ITOrOTOBJICH, He3aBH-
CHMO OT TOTO, OOHAPYKEHO 3TO JI0 WM ITOCIIE Pa3pyILICHUs 00pasia, pe3yIbTaThl
WCTIBITAHNH TIPU3HAIOT HEJCHCTBUTEIHFHBIME M TIPOBOISAT TIOBTOPHBIC HCIIBITAHHS
Ha TaKOM e KoJmdecTBe 00pa3noB. Ecim pa3pymmTs o00paser oqHIM yaapoM He
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YAAJI0Ch, MOXKHO Pa3pyIINTh €ro BTOPHIM yIapoM, NMPH 3TOM MOJyYEHHBIH Mpo-
LICHT BOJIOKHA CJIEAYET CUNTATh HIDKHEH OIIEHKOM, 9TO yKa3aTh B IIPOTOKOJIE.

Pe3ynbraThl HCIBITAHUH 3aIMCHIBAIOT B IPOTOKOJ, B KOTOPOM KPOME YKa3aH-
Horo B 4.2.3.3.4 vactu I «Mopckue monBoaHbIE TPyOOIIPOBOIBD», TMPHUBOIATCS
CJICITYIOIINE CBEICHHS:

MaKCHMAaJIbHBIH 3aI1ac SHEPTUH yapa MPH UCIIBITaHNH;

BBICOTA MTOJBEMA TPY3a;

CKOPOCTB Tpy3a IpH yAape.

Pe3ynbraThl HCTIBITAaHKS TIPEACTABISIOTCA B (JOpME ClIeTyoIel TaOIHIIbI:

Ne | T, | Tonmuna, Herro- 3ayeTHas IInomans N
o ) ,| % Bonokna | Ipumeyanue
o/ | °C MM BBICOTA, MM | IUIOLIA/Ib, MM? | KpUCTAILIA, MM
2 OITPEAEJIEHHUE CTOD

Hns onpenenenns CTOD ncnonp3yroTcst 00pas3mbl ¢ HAAPE3OM U IpeaBapH-
TEJIHHO BBIPALICHHONW M3 HETO YCTAJIOCTHOU TpeIMHON. Beipeska o0pas3mnoB u Ha-
Hecenne Hazpesa 1o 3TB nmpou3BoAsTCs Mocie OKOHYATENbHON TEpMOOOPaOOTKH,
IIPH 3TOM PACIIONIOKEHUE Hape3a — [0 TOJIIINHE, HAIIPABJICHUE PACIIPOCTPAHEHHS
TPEIUHBI — TIONIEpeK TPYOBI.

Tak Kak pe3ynbTaT UCHBITAHUM B 3HAYUTEIbHONW CTEIIEHU ONPEAEIAETCS TOJ-
IIMHOM 00pasiia, HOCIEeTHIO ClIeLyeT Ha3Ha9aTh MAaKCUMAaJIbHO OIM3KOM K TOJIIH-
He UCXOIHOTO MeTasuta. {1 merasuia Tpy0, 0COOEHHO IS TOTIEPEYHBIX 00Pas3IoB,
IIpaBKa 3ar0TOBOK SIBIAETCS Hen30eKHOM. 15 TOT0, 9TOOBI OTPaHUYUTh JOTIOIHH-
TEJIbHO BHOCHMYIO TIACTHYECKYIO Ie(OPMALIUIO B 30HY HaJpe3a, PEKOMEH/1yeTCsI
OCYIIECTBIITh PABKY 3ar0TOBOK B BUAE «KpbuIa yaikm» (puc. 2.1). [Tocne storo
MOYKHO IIPOBOJIUTH MEXaHUYIECKYIO0 00paOOTKY IO TOJIINHE 3aTOTOBOK.

JlommyckaroTcss YepHOBUHBI Ha OOKOBBIX MOBEPXHOCTSIX oOpasioB 10 20 %
TOJIIIIMHEI, 32 UCKIIOUEHNEM 30HBI Hajpe3a (He MEeHee TOIIIUHBI B KaXKIyI0 CTO-
POHY OT Hazpesa).

Tab6auna 2.1
IMapameTpebl NpaBKH TPYOHBIX 3ar0TOBOK /ISl H3TOTOBJIEHHUsI 00PA310B HA TPEXTOUEYHBIil N3rud
OtHowenue IlepBas ore- Bropas
Beicora TonmuHa obpasua
TOJILLMHBI CTEHKH pauus: mpaBKa orepanus:

TpYOBI £, K HAPYKHO-
My auamerpy D,

HEBBITIPABJICHHOM
3arOTOBKH /1

BCEH 3aroTOBKU
10 BBICOTBI /1,

TIpaBKa KOHLIOB
3aroToOBKH

Ha TPEXTOYEUHbII
u3rud

1

2

3

4

5

<0,05

<13,

t

¢

He TpebyeTcst

<0951
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IIpooonsxcenue maon. 2.1

1 2 3 4 5
0,07 2,31, > 1,41, Tpelyercst <0951,
< _
0,09 3,41 >2,5¢ Tpebyercs <0,95¢ c nonyctu
‘ ¢ MBIMH YEPHOBUHAMHU
> 0,09 >34t PEKOMEH/TyIOTCSl KOMIAKTHbIE 00PAa3IIbI

x\\
\\

\(i

) 3

yacmuuno f
8LINPAGILEH-
Has cpeoHsis

uacmo

5 2,5t

Puc. 2.1
TIpaBka MoNepevYHbIX 3aTOTOBOK M3 TPYObI
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[pennmoatuTensHBIN THIT 00pa3oB — U3THOHBIE, BEICOTa 00pasma paBHA Y-
BOCHHOM mmpuHe (puc. 2.2).

OOpa31bl HCHBITHIBAIOTCS MIPH YIIPABICHUH HCIIBITATEIFHON MAIIMHOM T10 T1e-
PEMEICHHIO TIPH KBa3HCTATHYECKOM HATPYKEHHH CO CKOPOCTBIO IepeMeIICHHS
TpaBepcHl, oOecIeunBaroIeii Bo3pacTanie KodpPUIHeHTa HHTCHCUBHOCTH Ha-
npsokeHuii K B uamasone 0,5 — 3,0 MITa-m%%/c. TIpu HCTIBITAHHUSIX 3AITUCHIBACTCS
auarpamMa JieopMHUpPOBaHUS B KOOPIOMHATAX «HArpy3Ka — pacKphiTHE OeperoB
TPEIUHBDy. HarpyxeHne ocymecTBIsieTcs A0 MOJHOTO MM YaCTHYHOTO paspy-
nreHnst 00pasia WK 0 JOCTIDKSHHs MakcuMyMa Harpysku. Ilocne ucnbITaHui
TIPOU3BOIUTCS MPOBEPKA BHIIIOIHEHHS YCIOBUH KOPPEKTHOCTH.

Yron Mexay JTMHACH Haapes3a i OOKOBBIMH IIOBEPXHOCTAMH 00pa3na JOJDKeH
HaxoInuTcd B quamnasone 90 + 5°.

[Ipy MCHBITAaHUSIX OCHOBHOTO MeTalla TPYyObl PEKOMEHIYeTCsl BBIOJIHATDH
NpoLeNypy NpeABapHTEIBHOTO OOKOBOTO OOXATHs, ONUCAHHYIO B METOIHMKE

e=0,06W max % %/
1 <
I
=

2B

W=

Puc. 2.2
IpennouTnTensHelit TN 06pa3oB st uenbiranuii Ha CTOD
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JUTS UCTIBITAaHUS CBapHBIX 00pasnoB (cM. pazn, S wactu | «Mopckue monBoaHbIe
TpyOoTpoBOabD»). HeoOX0OMMOCTh CHATHS HANPSDKEHHH TAaKUM METOIOM MOXKET
OBITH OTIpe/ieIeHa SKCIIEPUMEHTAIFHO Ha TPOOHOM 00pa3Iie.

[Tocne 3aBepumIeHUSI H3TOTOBICHHUSA 00PA3I[0B MPONU3BOANTCS BRIPAIIMBAHNE
YCTQJIOCTHOM TPEIIMHBI MIPU KOMHATHOM TeMiepaTrype. PexXum LHUKINYECKOro
HarpykKeHUs! JOJUKEH OBITh BHIOPaH B COOTBETCTBHM CO CIEIYIOIIUMH TPEMS
YCIIOBHSIMH:

3HAYCHHE MAKCHMAJIbHOH HAarpy3ky LUKna F, Ha (hMHATEHOW CTAaauM BEIpa-
MIIMBaHUS TPEIINHBI TOJDKHO OBITH HE Ooee

- B(W-a)(o,*oc,)

/ 48 ’

@.1)

rae B — tommuHa 00pasia;
W — BbIcoTa o0Opasia;
a — TeKyll[as JJIMHA TPEIVHBI;
S — paccTosHUE MEXY ONOPaMHu;
O, O,, — IPENCI TEKYUECTH H NPEE NPOYHOCTA MATepHana NpH TEMIEPAType BHIPALIMBAHHS TPe-
IIHHbI;

3HaUeHHE MakCMMyMa KO3(D(HUIMEHTa WHTEHCUBHOCTH HAMPSKCHUM Kf B
LIUKJIE JOJKHO OBITH HE OoJiee

K/E=32-10*w", 2.2)
rae £ — Momynb ynpyrocrtu;

B MCIBITAHHSAX, KOTOPBIE JIAIOT KOPPEKTHBIC 3Ha4YeHUs K| MaTepuana, Beju-
yraa K  IOIDKHA OBITH HE Ooltee

O yis

K,=06—K,, (2.3)

¢

Vs
Tae o, — MpeJies TeKy4eCcTH MaTepHaa Ipu TeMieparype HCTIBITAHUH.

JJ1s HI3KOIIETHpOBaHHOM cTanu pacueT 1mo gopmyne (2.1), Kak mpaBuiIo pH-
BOJUT K MCHBIINM 3HAYCHUSIM HArpy3KH, 4eM 1o Gopmyre (2.2), a yCIOBHS KOp-

PEKTHOCTH TI0 K| | HE BBIMOJHAIOTCS JIaKe NIPH Haubosiee HU3KOH TeMIiepaType Hc-
meITaHAA. B aTOM ciydae ¢popmya (2.3) mpu BEIOOpE HArpy3KH HE UCTIONB3YETCs.
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JIOTIOMTHAUTENBPHO OTPAaHUYMBACTCS HArpy3ka Ha HAadaJbHOM STalle BBIpAIIH-
BaHUS YCTAJIOCTHOW TPEIIMHBI: HE BEINIE COOTBETCTBYIOMIEH ypoBHIO 1,3 K/ pu
pasMepe TPEUIMHbL, paBHOM NTyOHHE Haapesa.

[Ipouenypa npoBeneHUsI UCIIBITAHUM:

yCcTaHaBNIHMBaeTCs MacmTad nuarpamMMm Ne()OpPMHPOBAHUS C TEM, HYTOOBI
JOCTHYb COOTBETCTBHS PEKOMEHAAIMSIM CTaHAAPTa MO YTy HAKJIOHA YHPYroro
y4acTKa IuarpaMMbl U pa3Mepy JuarpaMMBbl TI0 ocH Y

OCYIIECTBIAETCS KAMMOPOBKA JaTYNKa PACKPBITHS TPEIIUHBI;

o0paser] TOMEIIAIOT Ha OTIOPBI, yCTAaHABINBAIOT JaTYNK PACKPBITHS TPEIINHBI
1 TIPOBOAAT OXJIAXKJCHHUE 10 3a/JaHHON TEMIIEPATypPhl UCTIBITAaHNH;

HarpyaroT 00pa3sell ¢ 3aJaHHOH CKOPOCTBIO MEPEMEICHMS HarpyXaromei
Tpasepchl. HarpyxeHue mpoBOasAT 10 MOMEHTA HECTAOMIBHOTO Pa3pyIIeHHs 00-
pasma (IBHOTO CphIBa Ha quarpamMme aeOpMHpPOBAaHNS) HIIH 10 MOMEHTA SIBHOTO
repexosia Yepe3 MakCUMyM Harpy3ku. [lociie 3Toro faT4mK pacKphITHS TPEITHHBI
CHMMAIOT W IIPOM3BOIST 0JIOM 00pa3iia Mpu TEMIIEpaType NCTIBITAHMS;

BBINTOJTHAIOT HEOOXOIMMbIE H3MEPEHHMS B M3JIOME 00pa3na: AIMHBI HCXOIXHOH
YCTaJOCTHOW TPEIIMHBI M BEJIMYNHBI CTAOMIEHOTO MTOJPOCTa TPEIMHBI, €CIIH Ta-
KOBOH MMEETCsI.

TouHocTs W3MEpEeHHsS ycWiIns TPH HCHBITAHUSAX JOJDKHA OBITH HE Me-
Hee + 1 %. ToYHOCTh n3MepeHns PacKpPHITHs OEPETOB TPEIINHBI JOJDKHA TIPEBbI-
mratsb + 0,003 MM npu u3mMepennn nepemenienuii 10 0,3 MM u + 1 % mpu 6onpmmx
nepemenieHusx. Ilepen mpoBeaeHNEM HCIBITAHUI MPOU3BOJUTCS 3aMep TOJIIIH-
HBI B n BBICOTBI W 00pasmna ¢ TounocTeio + 0,1 %. PaccrosHne mMexmy omopa-
MH IpPH UCTIBITAaHUK 00pa3na M3rMOHOTO THMA JODKHO HAaXOAWTCS B Mpenenax
S=4W=+0,2 W, a TO4HOCTh YCTAaHOBKH 00pa3Iia Ha OTIOPHI IO COBIAICHHIO JINHUH
JEWCTBHS HArPy3KHU ¢ Hagpe3oM JomkHa ObITh + 1 % S. Temneparypa nomkHa u3-
MEPATHCS C TOYHOCTHIO + 2 °C, TOIHKHBI OBITh IPUHATH MEPHI [T BHIPABHUBAHUS
TEMIIEpaTypsI 10 TONIIMHE 00pasna.

[Tpn HaMMYMHM TPOCKOKA TPEIIMHBI HOMEpP # CIMTAETCS! 3HAYMMBIM, U 3Hade-
aue CTOD ompenensercs MMEHHO U STOTO COOBITHSA, €CIIH BEITIOIHACTCS YC-
JIOBHE: dﬂ > 5 %, rme BeauynHa dn, %, ompenensieTcsi ¢ TOMOIIBIO TpapIIecKux

noctpoennii (puc. 2.3) mo popmyie

Dl Fn _yn
d (F)=100[1-—|—"""]|%, (2.4)
F\D +x
rae F — Harpyska,
D — nepemerenue.
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B cnydasix, korga aHalM30M HMOBEPXHOCTH M3JI0Ma MOXKET OBITh JOKA3aHO,
YTO CKa4OK HArpy3KH W IepeMemieHus (pacKphITHsI TPEIIHHEI) CBI3aH ¢ 00pa3o-
BaHMEM HEPACKPBIBIIETOCS PACIICINICHNS B IUIOCKOCTH, MApaiIeIbHOW MOBEPX-
HOCTH 0€3 yJacTKOB N3JI0Ma KPHCTAJUINIECKOTO THTIA, TAHHBII IIPOCKOK TPEIIMHBI
MOXKET HE PACCMaTPUBATHCS KaK KPUTHUECKOE COOBITHE.

JlniHa ycTanoCTHON TPEIIUHEI B H3JI0ME H3MEPSAETCS B ICBATH PaBHOOTCTO-
SIIX TOYKAX II0 CEUYCHHUIO0 00pasia ¢ TOYHOCThIO He MeHee + 0,25 % oT cpenHeit
unHbL. Kpaiinne u3Mepenns mpoBoasaTcs Ha paccTosHUA | % mupuHbEI 00pa3na
OT MOBEPXHOCTH. CPENHAs BENMMIMHA UCXOIHOK yCTaTOCTHON TPEMMUHBI @, pac-
CUUTBHIBAETCA KaK CyMMa CEMH BHYTPEHHHX M3MEPCHUH U TOIYCYMMBI IBYX H3-
MEpEHNH y MTOBEPXHOCTH, JICICHHAs Ha BOCEMb. Paznnune Mexmy T00bIMU ABY-
MS M3 CEMH BHYTPEHHHX W3MEPEHHUI JUTMHBI TPEIIWHBI HE JOJDKHBI IMPEBHIATH
10 % cpemHei JTMHBI TPEIIUHBL

— Ckauok 2 Ckayox 3

i
Crauox 1 [_J' k] '|

E— :/W
N /Y] /‘

i = | | AT TN | Foyltes
=0y = 1 o= Il‘t 2!
."—""|I LhA 1 o2 v F | - Lt I
' =
-4.-|Jc.|I —.—x:,!.-_ Ky b

Tlepemewjenue packpbimus 6epezoe nadpesa V unu nepemeujenie no IUHUU HAZPYHCEHUS §

Puc. 2.3
TTopsTOK OIIEHKH CKaYKOB Ha JHarpamme Je(popMHpOBaHUS

JOTIONHATENBHBIM TPEOOBAHHEM SBIISAETCS MPOBEPKA COOTHOWIEHMS a, /W:
OHO JOJDKHO HaXOOMThes B Auamnazone 0,45 < ao/ W <0,55.

Pacuer Benmmunasl CTOD (0603HauaeMoii B popMysaax Kak o) MPOU3BOTUTCS
1o gopmyre
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2
FS a \| (1—-p?) 0,4 (W-a)V,
§=|——f|— + v (2.5)

BwW's " \W ] 26 E  0AW+0,6a,+z

rae F — Harpyska B pacCMaTpUBAEMOM TOUKE AUarpaMMBl;
V,— cooTBercTByIOMmas el MIIACTHYECKas COCTABIIAIONAs EPEMCIICHHS;

E, p—monyns ynpyroctu u ko3¢ dunuent [Tyaccona marepuana;
G, — SHaUCHHC NPE/IENA TEKYECTH HCCIEAYEMOTO MATCPHaa IIPH TEMIIEPATyPE HCIIBITAHUI.

3HaveHue QpyHKIHN f(ao/ W) onpenensieTcst U3 CISIYIOIIETO COOTHOIICHHS:

3 (a,/W)°3 [1,99—(a /W) (1—a/W) (2,15-3,93a/W+2,7a%/W?)]

fla/w) = 2.6)
2(1+2a, /W) (1 —a, /W)

Bennunna 6 juis Temnepatypel ucnbitanui 7, °C, e He H3BECTHA U3 IKC-
MIEPUMEHTa, MOXKET OBITh OTIpesiesieHa 1o (hopmyie

6, =0, +10%(491 + 1,87) - 189 2.7)

s

PCSyJ'IBTaTBI HUCIBITaHHI PEKOMEHAYETCS MPEACTABIATE B CIICAYIOIIEM BUJIE:

Crangapt Ne Mapka marepuana

BI/IZ[ METAJUIONTPOAYKITUN HOMep TITaBKH

CocrosiHue Marepuaina

Homep nucra
(IIOB M T. 1.) P

HomuHanbHast TONIIUHA, MapkupoBka
MM 3aroTOBKH
Tun obpasua CaapoyHas npoueypa Ne
OpueHTanus TPEIUHBI MapkupoBka o6pasma

reOMeTpH'—IeCKHC napamMeTpbl

Tonmuua b, MM b mocie o0KaTHs, MM
upuna W, mm O6mas Beicota C, MM
Iponer S, Mm Tlonyssicota H, MM
T'ny6una Hagpesa s, MM Juamerp orBepcTHst d, MM
Tommuna

[Tonypacct. Mexny OTB. /i, MM

HOXEBBIX OMIOP Z, MM
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ITapameTpsl BBIpaLUBAaHUS TPEIHHEI

®OuHanbHAs MaKc. Harpy3Ka
BbIpALMBaHKs Tpeimtbl £, kH

OTHOLIICHUE MUH.
U Makc. Harpys3ku R

OO6iee 9yucio
HUKIOB N

Temneparypa 1 Ipo4HOCTB

Temmnepatypa
ucneitadus, °C

IIpenen Tekyuectn O, MIla

IIpenen npouHocTn S,

ITpu Temneparype

MIla UCIIBITAHUS G, MIla
Nznom
a, a, a, a, s a, a, a, Cpennee | Ilpumeuyanue
a
Aa
IIpucyrcrBue
pucy Jledexrsl cBapKu
OCTaHOBJICHHOTO XPYIIKOTO MOPOCTa
Pacmennenue metamna
«CTYNEeHbKU» B U3JIOME
napauielibHO MOBEPXHOCTH
WuTtepriperaiust pe3ysnbTaToB UCIIBITAHUS
K > MITavm Kpuruueckoe codbiTHE
/F CTOD, mm
max' Q0
Metamnorpadus (a1 o6pasuos o 3TB)
LleneBas cTpykTypa 10 pa3MeTke
Pesynbrars 3TB 3TB 3akiro4eHue:
1oB OcH. mMeTan
MeTaorpaduu yi.c | nanbH LieseBasi CTpyKTypa

%

[Tpunoxenus: GoTo M3JI0Ma, 3aIUCH IUArpaMM Harpy>KeHHUS.

3 UCIIBITAHUSA HA N3I'ib

UcneiTanus Ha 3aru0® Ha OIIpaBKe 00sI3aTENbHBI IIpy JIUIIEBOM, KOPHEBOM U
OOKOBOM H3rubax (I/ICHI)ITaHI/ISI Ha OOKOBOM U3rubd MPOBOIAATCS TOJIBKO IJISA CBap-

HBIX IIIBOB).

Ha nuneBoii 3aru6 ciieryeT UCIbITHIBATH TTOJHOTOJIIMHHBIE 00pa3Ibl ¢ 4ep-
HOBOW pacTsirnBaeMoil NMOBEpPXHOCTHIO. [IpenBapurenbHas nedopManus MexIy
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JBYMS TUIOCKOCTSIMH JIOITYCKA€TCsI TOIBKO ISt 00pasIioB, I€ pacTsITUBAEMON SIB-
JISIeTCSl BHYTPEHHSIS TIOBEPXHOCTB TPYOBI, UTO IPOANKTOBAHO TPEOOBaHUSIMU O€3-
ormacHOCTH repcoHaina. [IpaBka 00pa3oB Ha OOKOBOI 3ariud HE PEKOMEHIYETCH.

[pu TommmHe THCTOBOTO MeTa/LTa 10 32 MM ToNmKHA 00pa3ia JomKHa OBITh
paBHA TOJIIMHE JIUCTA, TP OOJBIIEH TONIIMHE JOMyCKACTCs CTPOXKKA 00pas3noB
JI0 TOJNIIUHEI 25 MM ¢ ofHOH cTopoHkl. LllnprHa 00pasna JomKHa COCTABISATh OT
1,6 mo 5 TommmH. J{nnHa 06pasia oiKHa cocTaBisTh L =2 (a + d) + 10070 mm,
TJe a — TONmKHA 00pasna, d — THaMeTp OTIPaBKH.

Hns OokoBoro 3armba WCIONB3YIOTCSA NUTH()OBAHHBIE TEMIDIETHI TOJNIIH-
HOM 10 MM.

OO0pas3Isl ciemyeT BEIpe3aTh PSIOM ¢ MECTaMH BBIPE3KH O0pasIoB IS Jpy-
THX THIIOB UCIIBITAHNH, YTOOBI IMETh BO3MOXKHOCTD COTIOCTABUTH PE3YyNIBTAThI NC-
MIBITAaHNH Ha U3THU0 C IPYTMMH XapaKTepUCTUKaMU MeTaiuia. Pe3ka 3aroToBoK o
00pasIisl Ha THILOTHHHBIX HOXHHUIAX He AomyckaeTcs. [locne MmexaHuaeckoit 00-
paboTku Ha TpaHsAX 00pasna He JODKHO OBITH MOTIEPEYHBIX PHCOK OT PEXKYIIEro
uHCTpyMenTa. [1lepoxoBaToCTh MeXaHMIECKH 00pabOTaHHBIX MOBEPXHOCTEN R
He MoypkHA npeBsmaTh 40 MkM. OCTpBIe KPOMKH JOJDKHBI OBITH TPUTYIUICHBI C
paamycom He Oomnee 0,1 a.

Ecnu He ykazaHO WHOE B HOPMAaTHBHOW JOKyMEHTAI[MH HA METAJUIONPOLYK-
LU0, TNAMETP OMPAaBOK JODKEH COOTBETCTBOBATH MPHUBEJACHHOMY B Talm. 3.1,
WX TBEPAOCTH JODKHA cocTaBIATh 55 — 60 eqmany HRC mo Harpysxatomei mo-
BepxHOocTH. [IlupuHa omop momwkHa OBITH OoNbIIe MIUMPUHBI 0Opa3ma. Juamerp
oropHBIX BankoB 30 — 50 MM. PaccTosiHIE MeX Ty OmtopamMu B CBETY, €CITH HHOE
HE yKa3aHO B HOPMAaTHBHOW JOKYMEHTAIMH HA METAJUIONPOLYKIHNIO, TPUHAMAIOT
paBHBIM d + 2,5 a.

Tabnuma 3.1
JlnameTp onpaBKU NPH UCNILITAHUU HA 3arud
MuHMMaNbHBINA TapaHTHPO- JlnameTp onpaBKu Juametp onpaBku
BaHHBIN MMPEEN TEKYyYECTH Ha JIMLIEBOI/KOPHEBOI 3arnd Ha OOKOBO#i 3arud, MM
0CHOBHOTO MeTaia, MIla (a — TonuHa obpasia) (TonuHa obpaszia 10 mm)
He Gonee 390 2a 30
420 - 620 4a 40
690 6a 60

HcnibiTaHne COCTONT B M3TMOHOM HarpykKeHHH 00pa3loB COCPEIOTOYECHHOMH
Harpy3Kkoi B CepeIuHE MpoJeTa MEXIy OMOpaMH NpH KOMHATHOW TeMIeparype

(puc. 3. 1.a.0).
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Puc. 3.1
CxeMa UCIIBITaHU# HA U3THO

B ciygae oTCyTCTBHS BHIMMBIX HEBOOPYKEHHBIM INIa30M Ie(EKTOB Ha 00-
pasne B ImpoIecce UCIBITaHNs HAarPyKeHNE MIPOBOTUTCS 10 TOCTIDKEHHUS TPeOy-
emoro yra 3aru6a. [locie cHATHS Harpy3ku oOpaser] uccieayeTcss Ha HaJIudue
Ie(eKTOB Ha pacTAruBaeMoi 1 OOKOBBIX IMTOBEPXHOCTAX 0Opasma mnpu TpedyeMom
yrIIe 3aruoa.

[Ipn HanMMYMM BUIMMBIX HEBOOPY)KCHHBIM INIa30M Je(eKToB Ha oOpasie B
Ipolecce UCIBITaHNS HarpykeHume ocraHasiamBaercs. Ilocie cHATHA Harpysku
oOpazer uccuemyercs Ha Hamuane Me(eKToB Ha PacTATHBAeMON W OOKOBBIX IIO-
BEPXHOCTSIX 00pa3ia IpH TOCTUTHYTOM YTIIe 3aruoda.

OcMarpuBaioT OOKOBBIE TTOBEPXHOCTH, KPOMKH U HAapYyXXHYIO MOBEPXHOCTh
M30THYTOH 9acTh oOpasma. OnpeneneHne pe3ynbTaToB HCIBITAHNI B OTHOIICHHN
JOIYCTUMOCTH OOHApyXEHHBIX Ae(DEeKTOB MPOU3BOAAT B COOTBETCTBUH C HOpMa-
THBHO-TEXHUYECKON TOKyMEHTaluel Ha MeTauionpoaykuuoo. Ecinu He ykazaHo
MHOE, 00pasel] CYNTAIOT BBIACPKABIINM HCIBITAHWE TPH OTCYTCTBHH H3JIOMA,
paccIIOCHUH, HAAPBIBOB M TPEIINH, BUANMBIX HEBOOPYKEHHBIM IJIa30M.
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Vron usruba, eciu o MeHee 180°, uamepsiercs coracHo puc. 3.1, d, mocie
cHATHA Harpy3kd. M3rud Ha 180° ocymiecTBIisieTcs 10 MapauieIbHOCTH CTOPOH

(pue. 3. 1. 8) WiH 0 COTPHKOCHOBEHMsI CTOpoH (puc. 3. 1. 2). M3rub Ha omopax
JIOITyCKAeTCs BRIIONHATH /10 yIiia m3ruda 140°.

4 METOJIUKA ONPEJIEJIEHUS CTOMKOCTH
K CYIbONJTHOMY PACTPECKHUBAHMUIO IIOJ] HATIPA’KEHUEM

VcnplTaHusM TOABEPTAIOT 1O TPH 00pasma OT KaXXIOH MCIIBITEIBAEMOH TPy-
6b1. Eciin nHOE He yka3aHO B HOPMATHBHOW JTOKyMEHTAI[H HA METAJUIONPOLYK-
LU0, UCIIBITATEIBHOM CPeNoil BRIOMPAIOT PAcTBOP, COCTOSAIINIA M3 BOIHOTO pac-
TBOpa xyopuctoro Harpust — 5 % NaCl n nensHo# ykcycHoi kucnotsl — 0,5 %
CH,COOH (pH pactBopa = 2,7), HACBINIEHHBIH CEPOBOAOPOIOM TIPH JIABIECHAN
0,1 MITa.

HcnibiTanus MpOBOASTCS HPH ITOCTOSHHOM Harpy3Ke YeThIPEXTOUEUHBIM H3-
rrOoM 0Opa3iia MOTHOM TONIIMHEI MK PACTSHKEHUH IIFITHHIPHYECKOTO 00pasIia,
BBIJICP’)KUBACMBIX B HUCIIBITATEIHHOM PAaCTBOpE B TeueHHe 720 JacoB IpW Hampsi-
XKEHHUH, COCTaBISIomEeM 85 % MHHMMAaIbHOTO HOPMHPOBAaHHOTO Mpenena TEKy-
yecTd A1t TpyO. KpuTtepuii mpuemMiaeMocT — OTCYTCTBHE TPEIIUH 110 JTaHHBIM
MarHUTHOHM Ae(EKTOCKONNHI ¥ METauIOrpadhMiecKOMy KOHTPOIIO Ha MaKpOIIH-
(ax mocne UCIBITaHHS.

5 ONIPEJIEJIEHUE CTOMKOCTH
K BOAOPOJO-UHAYIHUPOBAHHOMY/CTYIIEHYATOMY
PACTPECKHUBAHUWIO

VcnplTaHusM TOABEPTAIOT 1O TPH 00pasma OT KaXXIOH MCTIBITEIBAEMOH TPy-
6b1. Eciim nHOE He yka3aHO B HOPMATHBHOW JTOKyMEHTAI[MH HA METaJUIONPOLYK-
U0, HCIIBITATEIBHOM Cpenoif BRIOMPAIOT PAcTBOP, COCTOAIINIA M3 BOIHOTO pac-
TBOpa xyopuctoro Harpust — 5 % NaCl n nensHo# ykcycHoi kucnotsl — 0,5 %
CH,COOH (pH pactBopa = 2,7), HaCBIIIEHHBIA CEPOBOMOPOIOM C KOHIIEHTPAIIH-
eit 3000 ppm npu nasnenun 0,1 MIla.

OO0pas3Isl BEIACPKABAIOT B MCTIBITATEIEHOM PacTBOpe B TeueHHe 96 dacos,
TIOCTIE YEro OLEHUBACTCS 10T 00pa30BaBIIMXCS TPEIIMH B 00pa3Iax.

Pasmep o6pazmoB 100 x 20 MM X TONIIMHA H3ICITHS.
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ITo TpeGoBanmio Perucrpa mpou3BoaUTCS KOJHMYECTBEHHAs OLICHKA MOIIO-
MICHHOTO Bozopoza (nud¢y3us B TeueHHe 72 4acoB B IIIUIEPUHE IPH TEMIIe-
parype 45 °C).

BHyTpeHHEe pacTpecKMBaHHE OLCHHBACTCS METONOM MHKpodoTorpadum
(BBIpE3KOH UH(OB U 3aMepaMy TPEIINH ), KPUTEPHUI

CLR=Y1/L 100 %, (5.1)

e [/ —nnvHa i-i TpeluHbl Ha nurde pasMepoM L X TONIMHA U3IEHs.
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IIPHJIO’KEHUE 5

OINPEJEJIEHUE 3HAYEHWI CKOPOCTH
N YCKOPEHUSA BOJIHOBOI'O ABUKEHUSA YACTHUL BOAbI
B IPUJOHHOM CJIOE

1. KoMnoHeHThI CKOPOCTHU U YCKOPCHUA BOJHOBOI'O JABMKCHUA YaCTHUIL BObI
B IpHoHHOM cioe: V.,V ., a, ., a,  ONPENe;’sioTCs 110 Tabmuiam 1 — 4 B 3a-
BHUCHMOCTH OT CJICAYIOIIETO:
h — rryOUHBI MOpSL B paifoHe paccMaTprBaeMOro y4acTKka TpyOOIIpoBOAa, M;
H — BbIcOTHI BONTH 1 %-HOl 00€CTIICUEHHOCTH B TEUEHHUE TO/1a, M;
T — neproza BoiH 1 %-Hoii 00ecreYeHHOCTH B TeUEHHE T0/1a, C.
[IpomerxyTodHbIE 3HaUE€HHUSI KOMIIOHEHT CKOPOCTH U YCKOPEHUS ONPEACIISIOT-

Cs1 JIMHEHHOM UHTEPIOJISILIUEH.

2. 3HaueHuss H U T ONPENETSIOTCS MO pe3ylibTaTaM HHKEHEPHO-THAPOMETEO-
POJIOTMYECKHMX M3BICKAHUM [0 Tpacce MOPCKOTO IOABOJHOro Tpybonposoaa. [o-
mycKaeTcsl ncnonb3oBanue CIpaBOYHBIX JaHHBIX Perucrpa mo pexxumy BeTpa U
BOJIHCHHUSI [UTSl HA3HAYCHHS BBICOTHI M TEPHO/Ia BOJH obecedeHHoCThI0 1072 1/ro
JUISl TeX paifOHOB MOPCKHX aKBaToOpHii (y4acTKOB TPacchl TPyOOIIPOBOAA), TIE ITH
3HAYEHUS! ONPEIICIICHBI.

PacyerHble 3HaueHMs CKOPOCTU V| M yCKOPEHHUS a  ONpPENENSAIOTCS IO
dbopmynam:

V=NV Vs M
aw = avzv,x + avzv,z' (2)
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Tabnumna 1
TopusonTanbHas koMnonenTa ckopocru V, . m/c

I'myouna mopsi =10 m

Tlepnoa BOHBI Bricora Boanbl H, M
T,¢ 1 2 3 4 5
5 0,24 0,48 0,72 0,96 1,11
7 0,37 0,74 1,10 1,45 1,75
9 0,43 0,88 1,32 1,74 2,11
11 0,47 0,98 1,48 1,95 2,35
13 0,51 1,06 1,60 2,10 2,52
15 0,53 1,13 1,70 2,22 2,65
Iny6una mopst A =20 m
Tlepuoa BOJIHBI, Bricora Boanbl H, M
T 1 3 6 8 10
5 0,051 0,168 - - -
7 0,163 0,492 0,996 1,315 1,514
9 0,235 0,709 1,417 1,863 2,248
11 0,275 0,841 1,690 2,224 2,692
13 0,301 0,932 1,890 2,488 3,011
15 0,319 1.004 2,050 2,695 3,254
I'nyouna mops 7 =30 m
Ilepuoa BOJIHBI, Beicora Boansl H, m
T 1 3 6 10 15
5 0,010 0,037 - - -
7 0,075 0,229 0,479 0,834 -
9 0,145 0,437 0,881 1,471 2,065
1 0,191 0,575 1,156 1,916 2,744
13 0,219 0,665 1,343 2,230 3,205
15 0,237 0,727 1,481 2,470 3,551
Inyouna mopst h =40 m
Tlepuo BOJIHBI, Bricora BoHbl H, M
¢ 1 5 10 15 20
5 0,002 0,018 - - -
7 0,034 0,182 0,418 - -
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9 0,091 0,462 0,951 1,436 -
11 0,138 0,694 1,393 2,073 2,629
13 0,169 0,852 1,708 2,533 3,246
15 0,189 0,962 1,939 2,877 3,697
I'myouna mopsi £ =50 m
Ilepuoa BoJHbI, Beicora Boanbl H, M
T ¢ 1 10 15 20 25
5 0,0001 - - - -
7 0,015 0,205 - - -
9 0,057 0,609 0,953 - -
1 0,101 1,027 1,552 2,050 2,344
13 0,133 1,345 2,014 2,650 3,183
15 0,155 1,576 2,357 3,099 3,746
Iny6una mopst A =70 m
Tlepuot BOJIHBI, Boicora Bosnbl H, M
T C 5 10 20 25 30
7 0,017 0,049 - - -
9 0,111 0,243 - - -
1 0,272 0,557 1,177 1,476 -
13 0,427 0,860 1,744 2,177 2,565
15 0,546 1,096 2,196 2,730 3,226
Iny6una mopst 7 =100 m
Tepuox BoJIHBI, Beicora BoaHbI H, M
T C 5 10 20 25 30
7 0,002 0,006 - - -
9 0,026 0,060 - - -
1 0,104 0,216 0,488 0,642 -
13 0,218 0,442 0,922 1,177 1,435
15 0,330 0,663 1,345 1,693 2,042
Iny6una mopst h=125m
Iepuox BoIHBI, Bricora Boanbl H, M
T ¢ 5 10 20 25 30
7 - 0,001 - - -
9 0,008 0,018 - - -
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IIpooonsxcenue maon. 1

11 0,046 0,097 0,230 0,312 -
13 0,123 0,250 0,533 0,691 0,858
15 0,216 0,436 0,893 1,133 1,379
Iny6una mopst £ =150 m
Tlepuoa BOJIHBI, Bricora Bonsl H, m
T¢ 5 10 20 25 30
9 0,002 0,006 - - -
11 0,020 0,043 0,108 0,151 0,193
13 0,068 0,140 0,305 0,402 0,507
15 0,141 0,285 0,589 0,752 0,923
Ta6auma 2
Bepruxanpnast komnonenta ckopocru V, _(m/cex)
Iny6una mopst =10 m
IlepHo BOJTHBI, Bricora Boanbl H, M
T, ¢ 1 2 3 4 5
5 0,04 0,08 0,11 0,14 0,16
7 0,04 0,07 0,11 0,14 0,16
9 0,03 0,06 0,09 0,12 0,15
11 0,03 0,06 0,09 0,12 0,14
13 0,02 0,05 0,08 0,11 0,14
15 0,02 0,05 0,08 0,11 0,13
I'nyouna mopst /=20 m
Ilepuoa BOJHBI, Bricora Bonbl H, m
T 1 3 6 8 10
5 0,008 0,026 - - -
7 0,014 0,042 0,081 0,101 0,111
9 0,014 0,041 0,079 0,100 0,117
1 0,012 0,037 0,072 0,093 0,110
13 0,011 0,033 0,066 0,087 0,105
15 0,010 0,030 0,062 0,083 0,101
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Tnyouna mops

h=30m

Iepuoa BoIHBI, Beicora BoHbl H, M
¢ 1 3 6 10 15
5 0,002 0,006 - - -
7 0,006 0,019 0,038 0,060 -
9 0,008 0,023 0,046 0,073 0,094
1 0,008 0,023 0,044 0,071 0,095
13 0,007 0,021 0,041 0,066 0,091
15 0,006 0,019 0,038 0,061 0,087
Tny6ouna mopst h =40 m
IlepHox BOJIHBI, Boicora Bosnbl H, M
T 1 5 10 15 20
5 - 0,003 - - -
7 0,003 0,014 0,030 - -
9 0,005 0,023 0,046 0,065 -
11 0,005 0,025 0,049 0,069 0,083
13 0,005 0,024 0,047 0,067 0,082
15 0,005 0,022 0,044 0,063 0,079
Tny6ouna mopst h =50 m
Tlepuon BOIHbI, Beicora Bonnbl H, M
T c 1 10 15 20 25
7 0,001 0,015 - - -
9 0,003 0,029 0,043 - -
1 0,004 0,035 0,051 0,064 0,069
13 0,004 0,035 0,051 0,065 0,075
15 0,003 0,034 0,049 0,062 0,073
Inyonna mopst i =70 m
Tlepuon BOIHbI, Beicora Boanbl H, M
T¢ 5 10 20 25 30
7 0,001 0,003 - - -
9 0,005 0,011 - - -
11 0,009 0,018 0,036 0,043 -
13 0,011 0,021 0,041 0,050 0,056
15 0,011 0,022 0,042 0,050 0,058
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IIpooonscenue maon. 2

Iny6una mopst 7 =100 m

Ilepuos BOJHBI, Bricora Boanbl H, M
T 5 10 20 25 30
9 0,001 0,003 - - -
1 0,003 0,007 0,015 0,019 -
13 0,005 0,011 0,021 0,026 0,031
15 0,006 0,012 0,024 0,030 0,035
Inyonna mopst A =125 m
Ilepuoa BOJTHBI, Bricora BoHbI H, M
T ¢ 5 10 20 25 30
9 - 0,001 - - -
11 0,002 0,003 0,007 0,009 -
13 0,003 0,006 0,012 0,015 0,018
15 0,004 0,008 0,016 0,020 0,024
Tnyouna mopst A =150 m
Ilepuoa BOJHBI, Bricora Boanbl H, M
T 5 10 20 25 30
11 0,001 0,001 0,003 0,004 -
13 0,002 0,003 0,007 0,009 0,011
15 0,003 0,005 0,010 0,013 0,016

Tabnuna 3
Topu30HTA/ILHASI KOMIIOHEHTA YCKOPEHHs awYX(M/celcz)
I'nyouna mopss =10 m
Tlepuoa BOJHBI, Beicora Bosinbl H, Mm
¢ 1 2 3 4 5
5 0,30 0,60 0,90 1,17 1,33
7 0,32 0,64 0,94 1,22 1,45
9 0,29 0,58 0,86 1,13 1,37
11 0,26 0,52 0,80 1,07 1,32
13 0,23 0,49 0,77 1,04 1,29
15 0,21 0,47 0,75 1,02 1,27
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Tny6una mopst h =20 m

Iepuoa BoIHBI, Beicora BoHbI H, M
¢ 1 3 6 8 10
5 0,064 0,211 - - -
7 0,146 0,439 0,881 1,149 1,300
9 0,163 0,485 0,950 1,230 1,460
11 0,155 0,463 0,905 1,178 1,416
13 0,142 0,427 0,851 1,119 1,364
15 0,129 0,395 0,808 1,078 1,326
Tny6una mopst A =30 m
TlepHoj BOJIHBI, Bricora Boanbl H, M
T ¢ 1 3 6 10 15
5 0,013 0,046 - - -
7 0,067 0,205 0,429 0,741 -
9 0,101 0,304 0,609 1,005 1,372
11 0,108 0,324 0,643 1,046 1,459
13 0,105 0,314 0,621 1,009 1,426
15 0,098 0,294 0,585 0,961 1,381
Inyonna mopsi i =40 m
Tlepuoa BOIHbI, Bricora Boanbl H, M
T, c 1 5 10 15 20
5 0,003 0,023 - - -
7 0,030 0,163 0,374 - -
9 0,064 0,322 0,660 0,985 -
1 0,079 0,393 0,782 1,145 1,421
13 0,081 0,404 0,797 1,159 1,456
15 0,079 0,391 0,770 1,123 1,426
Tny6una mopst A =50 m
Tlepuoa BoIHBI, Beoicora BoHbI H, M
T ¢ 1 10 15 20 25
5 0,001 - - - -
7 0,013 0,184 - - -
9 0,040 0,424 0,661 - -
11 0,058 0,582 0,874 1,141 1,282
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IIpooonsxcenue maon. 3

13 0,064 0,639 0,945 1,226 1,447
15 0,065 0,640 0,942 1,220 1,453
Iny6una mopst A =70 m
epuox BoTHEI, Boicora Bosinbl H, M
T, ¢ 5 10 20 25 30
7 0,015 0,044 - - -
9 0,078 0,170 - - -
11 0,155 0,318 0,668 0,833 -
13 0,206 0,414 0,832 1,031 1,203
15 0,228 0,454 0,898 1,105 1,292
Tny6ouna mopst £ =100 m
TlepHoa BOJIHBI, Bricora Boanbl H, M
T, ¢ 5 10 20 25 30
7 0,001 0,005 - - -
9 0,018 0,042 - - -
1 0,059 0,123 0,279 0,365 -
13 0,105 0,213 0,444 0,566 0,688
15 0,138 0,277 0,560 0,703 0,845
Inyonna mopsi h =125 m
Tlepuoa BoJIHBI, Bricora Boanbl H, M
T ¢ 5 10 20 25 30
7 - 0,001 - - -
9 0,005 0,013 - - -
11 0,026 0,055 0,131 0,178 -
13 0,059 0,121 0,257 0,334 0,413
15 0,091 0,183 0,373 0,473 0,575
Tny6ouna mopst A =150 m
Ilepuoa BOJHBI, Bricora BoHbl H, M
T ¢ 5 10 20 25 30
9 0,002 0,004 - - -
11 0,011 0,025 0,062 0,086 -
13 0,033 0,068 0,148 0,194 0,244
15 0,059 0,119 0,246 0,315 0,386
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BepTHkaabHasi KOMIIOHEHTa ycKopeHus a, _(M/cex’)

TabGnuua 4

I'myouna mopsi =10 m

Ilepuon BoJHBI,

Bsicora Botbl H, M

T,C 1 2 3 4 5
5 0,05 0,10 0,15 0,18 0,21
7 0,03 0,07 0,11 0,14 0,17
9 0,03 0,05 0,09 0,12 0,15
11 0,02 0,05 0,08 0,11 0,14
13 0,02 0,04 0,07 0,10 0,13
15 0,01 0,04 0,07 0,10 0,13
Iny6una mopst A =20 m
Ilepuoa BOJIHBI, Bricora Bosnbl H, M
¢ 1 3 6 8 10
5 0,010 0,033 - - -
7 0,013 0,039 0,074 0,089 0,103
9 0,010 0,029 0,057 0,075 0,091
11 0,007 0,023 0,048 0,064 0,080
13 0,006 0,019 0,042 0,058 0,074
15 0,005 0,017 0,039 0,054 0,069
I'nyouna mops =30 m
Ilepuoa BOJIHBI, Bricora Boansl H, m
¢ 1 3 6 10 15
5 0,002 0,007 - - -
7 0,006 0,017 0,035 0,055 -
9 0,005 0,016 0,033 0,050 0,068
11 0,004 0,013 0,026 0,042 0,061
13 0,003 0,011 0,022 0,037 0,055
15 0,003 0,009 0,019 0,033 0,050
Inyouna mopst A =40 m
ITepuon BoIHBI, Boicora BostHbl H, M
T,¢ 1 5 10 15 20
5 - 0,003 - - -
7 0,002 0,013 0,028 - -
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IIpooondxcenue maon.

9 0,003 0,017 0,033 0,046 -
11 0,003 0,015 0,028 0,040 0,050
13 0,002 0,012 0,024 0,035 0,045
15 0,002 0,010 0,020 0,031 0,041
Iny6una mopst A =50 m
Tlepuost BOJIHBI, Beicora BoaHbl H, M
T, ¢ 1 10 15 20 25
7 0,001 0,013 - - -
9 0,002 0,021 0,031 - -
1 0,002 0,020 0,030 0,036 0,041
13 0,002 0,017 0,025 0,032 0,039
15 0,001 0,015 0,022 0,029 0,035
Iny6una mopst =70 m
Ilepuoa BoJIHBI, Beicora Boanbl H, M
T ¢ 5 10 20 25 30
7 0,001 0,003 - - -
9 0,004 0,008 - - -
11 0,005 0,011 0,021 0,025 0,000
13 0,005 0,011 0,020 0,024 0,027
15 0,005 0,009 0,017 0,021 0,025
I'myouna mopsi 2 =100 m
Ilepuoa BoIHbI, Bricora Boanbl H, M
T, ¢ 5 10 20 25 30
9 0,001 0,002 - - -
1 0,002 0,004 0,009 0,011 -
13 0,003 0,005 0,011 0,013 0,015
15 0,003 0,005 0,010 0,013 0,015
Iny6una mopst h=125m
Ilepuot BOJIHBI, Bricora Boanbl H, M
T C 5 10 20 25 30
9 - 0,001 - - -
11 0,001 0,002 0,004 0,005 -
13 0,001 0,003 0,006 0,008 0,009
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15 0,002 0,003 0,007 0,009 0,010
Inyouna mopst h =150 m
IlepHoa BOJTHBI, Bricora Bonbl H, m
T¢ 5 10 20 25 30
11 - 0,001 0,002 0,003 -
13 0,001 0,002 0,003 0,004 0,005
15 0,001 0,002 0,004 0,006 0,007
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1TPHJIO’KEHUE 6

OIIPEAEJIEHUE KOOOPULHUEHTOB
JJIS1 PACUETA BOJIHOBBIX HATPY3O0K!

1. KoohpuumenTrI CONPOTUBIICHNS C , M MHHEPLIUH C, IPU BOIHOBOM JIBUXKCHUH
YaCTHIL BOJIbI IO HOPMAJIK K OCH TPYOOIIpOBoa 3aBUCT OT urcia Kronerana-Kap-
nenrepa KC, OTHOCUTEIBHOU IIEPOXOBATOCTH k MOBEPXHOCTH TPYOONpPOBOAA U
PacCUNTBIBAIOTCSA COIIACHO IpaduKaM, NpUBEIEHHBIM Ha puc. 1-1, 1-2.

C,

[N

Puc. 1-1
Koappuuuent ¢, B 3aBucumoctu ot uncna Kionerana-Kapnentepa KC
1 OTHOCHUTENBHOM LIEPOXOBATOCTH k MTOBEPXHOCTH TPyOOIpoBOAa

Uucno Kronerana-Kapnearepa KC omnpenemnsiercs mo hopmyre

KC=V, -t/D, (M

eV, — CKOPOCTb BOJIHOBOTO JABUXKEHHS YACTHUI] BOJIBL, Mm/c (eM. 2,02 yactu I «Mopckue moBoHbIe
TpyOOIIPOBOIBI»);

T — NIEPUO/I BOJHEHHS, C (CM. IRHJIQXKCHHE S);

! TIpuiioxkeHre NOArOTOBICHO Ha OCHOBAHKH TIPABUII IPU3HAHHOTO KIIACCH(UKALIMOHHOTO 001LIIe-
CTBA M UMEET CIIPABOYHBIN XapaKTep.
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D, —cm. popmynst (23.12]), (2u3.122) ¥ (23.123) yactu [ «Mopckue nofBoHbie TPyOOIPOBOAB», M.

Puc. 1-2
Koadduuuent ¢, B 3aBucumoctu ot uncna Kionerana-Kapnenrepa KC
M OTHOCHUTEJIBHOM LIEPOXOBATOCTHU K TIOBEPXHOCTHU TPyOOIpOBOIA

2. B ciryyae oTcTosiHEA TPYOOIPOBOAA OT MOPCKOTO JHA HA PACCTOSHHUE d, M,
(cM. prc, 2) KO3POHUIMEHTEI €, ¥ ¢, PACCIMTHIBAIOTCA 110 (hopMymam:

c,d/D)=c,+(c,—c) e>" (2-1)
_ . ,-2.5dID, -
c,(d/D)=c,+(c,—c) e , (2-2)
c,=18+0,136 KC mpu 0 <KC<5;
e (2-3)
¢, =1,25+2,14 - 10°(KC -160)* npu KC > 5;
¢, =3,3-0,0375KC mpu 0 <KC<S;
(2-4)
¢, = 1,742 - KC9 pu KC > §;

3. Brousane wacTHYHOTO 3armyOieHus TPyOOmpoBOAa Ha paccTosHHe A OT
MOPCKOTO JiHa (CM. PHC. 2) Ha KOOPMHUIMEHTEI €, ¥ ¢, OPENEINIETCS MO PHC, 3.

4. JIns TpyOOTIpOBOIOB, PACTIONIOKEHHBIX B OTKPBITON TpaHIee (cM. pUC, 4),
BIIMSIHHE TIyOMHEI 8, M, H YKJIOHA S, TpaHIIEN Ha KO3(Q(HIHEHTHI ¢, 1 ¢, OTIpee-
JISIETCSl B COOTBETCTBHUHM C a0 4.
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Puc. 2
Pacnionokenue TpybONpoOBO/i@ OTHOCUTENLHO MOPCKOTO JHA

CAL) € 3 CL)Ca

R

LT

LE]

I

L] UL LA L) LNE] 0 nis o s adn

4Dy

Puc. 3
Koo duumenTsi ¢, 1 ¢; B 3aBUCHMOCTH OT OTHOCHTENLHOTO 3armyOnenus Tpy6onposona A/ D,

Puc. 4
Cxema TpyOOIpOBO/a, PACIIONOKEHHOTO B OTKPHITON TpaHIIee
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TabGnuua 4
Biinsinue OTKPBITOM TPaHIIEH HA BeJIHYMHY KOIDPUUHMEHTOB ¢, M ¢,

8,/D, 0,5 1,0 1,0

S, 5 5 3
c,6,s)/c, 0,8 0,7 0,6
c,8,s)/c, 0,9 0,8 0,75

5. Koo puument ¢, onpenensercs no Gopmymam:

c,=5,05 mpu 0 < KC < 5,335
(KC - 80)
c=13-0,105——— mpu 5,335 < KC < 80 (5)
! KC
c,=—KC-0,001667 +1,4333 npu KC> 80

6. Biusanme oTcTOsAHMA TPyOOIPOBOIa OT MOPCKOTO JIHA d Ha KO QUIHENT ¢,
orpezaensercs no popmye

c,(d/D)=c, - e 6)

7. BimsiHue yacTHYHOTO 3anTyOlieHnst TpyOOIIpoBo/a Ha paccTosiHuE A, M, OT
MOPCKOTO JIHa Ha KO3((HIHMEHT ¢, ONPENENIETCS MO QUCT.

8. lns TpyOOmpoOBOOB, PACHONOKEHHBIX B OTKPHITOW TpaHIIEe, BIUSHHE
TIyOuHBI O, M, ¥ YKIIOHA S, TpaHIIEH Ha KOI(QQHUIMERT ¢, ONPENENIETCA B COOT-

BETCTBHH C Ta0, 8.

TaGnuua 8
Biinsinue OTKPHITOH TPaHIlleH HA BeJIHYHHY Ko duuuenra ¢,
3,/D, 0,5 1,0 1,0
S, 5 5 3
c,(8,s)/c, 0,85 0,7 0,65

9. I1pu kOMOMHAMH IOTOHHBIX HATPY30K TEUSHHUS X BOJIH BeJTMYNHEI KO3 U-
UUEHTOB C,,, C,,, C, KOPPEKTUPYIOTCS B 3aBUCHMOCTH OT OTHOINEHHS 3 PACUETHBIX
CKOpPOCTEH TeUeHUsI U BOJIHOBOTO JBHMKCHUS 4acTUIl BOAbl (cM. 2.5 1 2.0 vacTu I
«Mopckue ToBOHEIE TPYOONPOBOILI»), paBHOro B =V /V, , B COOTBETCTBHH C

puc. 9-1,9-2m 9.3
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c.(a)/e.
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nE ‘\_

7.

L 08 o 0ls L= 018 oA LS .4

& Dy

Puc. 7
3apucumocth ko3dduimenta ¢, (A)/c, 0T OTHOCHTENBHOTO 3anTyOeHus TpyGonposona A/ D,

Co
12
11
Y
KO=1%
NN '
\ N
e k\\‘m
14 \ux\:&x
'\-\..____—_

12 \"""-n..___\\"‘--.._

R — R KC=30
" i 0 [ [ 0s 1 1.2 1.4

Puc. 9-1
Koaddunment ¢, B 3aBucuMOCTH OT Kod(dummenTa
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Puc. 9-2
Koaddunment ¢, B 3aBucumoctu ot ko3 duumenta 3
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KC=1%
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— —— K3
w5
o 0z o s oH [ 1.2 14
Puc. 9-3

Koaddumment ¢, B 3aBHCHMOCTH 0T Kod(dummenTa B
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Pesynetupyromne senwannsl ¢, (B) u ¢, (B) OyayT cripaBeIHBEI IS TTOBO-
JHBIX TPYOOIIPOBOZOB, OTCTOSIIIMX OT MOPCKOTIO JTHA HA PACCTOSHHUE d, M, JUIS Ya-
CTHYHO 3anTyOJIeHHBIX TPYOOIIPOBOIOB U TPYOOIIPOBOJOB B TPaHIIIEE.
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IIPHJIO’KEHHUE 7

MOJEJIb JUHAMHNYECKOI'O OTKJIMKA ITOABOJIHBbIX
TPYBOITPOBOJIOB ITPY BUXPEBOM BUBPAIINN

1 KOJIEBAHUSA BAOJIb IOTOKA

1.1 Pasmax HanpsoKeHui S,

TOKa, BBIYHUCISCTCS 10 (hOpMyJie

HOPOXKICHHBIX BUXPEBOH BUOpanyeit BIOJb 1Mo-

A

S[Lzz.AlL.DA"Wa,[L”Ys’ (1.1)

a

rie A, — aMIUIMTY/IHOE 3HAYEHHE HANPSDKEHHUH, IOPOKIAEMOE aMILTUTY 101 nepemewiennii 4 = D,
npy KonedaHUsIX cBOOOIHOrO NpoeTa TPyOOnpoBoaa BOMIb II0TOKA;

A /D, — MaKcuMasbHas OTHOCHTENbHAS aMILTMTYy/a kojiebanuii TpyGonpoBoaa Bojlb MOTOKa TIPH

BUXPEBOH BUOpalMK, 3aBUCAIIAs OT NPUBENEHHON cKOpocTH V), u Kodhuimenta ycToi-

a

uuBocTH K ;
V, ;, — TIONpaBouHbIi ko3 duuuent s kod3puirenTa ckopoCTH MOTOKA 0
Y, — K03 QuIMeHT 6€30MaCHOCTH MO AMILTUTY/IHBIM HanpsikeHusM (v, = 1,05).

1.2 TIpu BBIYMCICHIN OTHOCUTEIFHOM aMILTUTYBI KOJIeOaHUHA Ay/ D, ucrionb3y-
FOTCS pacueTHbIE BEIMYMHBI TPUBEICHHOM CKOPOCTH U KOd((HIMEHTa yCTOWIYHBOCTH

V™ Ve ¥p (1.2-1)
KS

Ky, =—; (1.2-2)
i

e Y, MY, — k03 GHIHEHTBI 6e30I1aCHOCTH 0 COOCTBEHHOMN YacTOTE U IeMII(QUPOBAHHIO, COOTBET-
CTBEHHO. [IpH OTCYTCTBHH 9KCHEPUMEHTAIbHBIX JAHHBIX PEKOMEHIYETCS NPHHHMATh
Y, =12v,=13.

1.3 Monens IUHAMHYECKOTO OTKIWKa TPyOONMpoBOAa B KOOpIWHATAX
<<Ay/ D —V,» cTpOUTCS B COOTBETCTBUM CO CXEMOH, PUBEIICHHOM Ha pucyHke 1.3.

! Hpnnomel—me TIOATOTOBJICHO HAa OCHOBAHUH ITPAaBUJI IIPU3HAHHOI'O KJ'IaCCI/I(bI/IKaLII/IOHHOFO o0re-
CTBa U UMECT CHpaBO‘{HBIfI Xapaktep.
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Ava |
D” .'\_'r 2
" Dll
AL
A Fl.end
3 L JL .||
L H.ntset \ N \ B2 \ L]

Puc. 1.3
IpuHIMI TOCTPOEHUS MOJIETH AUHAMUYECKOTO OTKIIMKAa CBOOOIHOTO IpoJieTa TpyOonpoBoga
B/IOJIb TTOTOKA

1.4 KoopanHatsl To4ek JIOMaHOM, pHUBEeHHON Ha pucvHKe 1.3, onpenesns-
10TCs 110 popMyam

1,0
s K, W< 0,4
’Y(N’l
0,6 + K, A,
VIIQLonset = A 0’4 < KSd < 1’6 VIIQLI = 10 ’ - + V}’QLonset’
’ YGW ’ Da ’
2,2
s K, > 1,6
Yon
45-08K;, mmaK, <10 A}_,2
VIIQLend = VIIQL2 = V}’}end -2 4
' 3,7 s K, > 1,0 ’ ’ D,
A K A A K
( = ) — max (0,18 : (1 ——Sd) Ry (—“)), ( “) =0,13- (1 - S") Ry
D, 12/ ""\'p )/ \p 18/ "
rme R, (,0,)uR,, (I)— peryKuuoHHbie KOd(POULUHEHTbI, yIUTbIBAIOLINE BIMSHHE HHTCHCUB-

HOCTH TypOyJICHTHOCTH U KyPCOBOTO YIJIa ITOTOKA (B pafnaHax), ompe-
JieNsieMble B BUJIE:
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T
R, =1-m (?_ V2 em,) (1,-003) 0<R, <1, (1.4-1)

1 -0,03
R :10——( < ) 0<R,,<l. (1.4-2)
10,2 > 0.17 10,2

Y, ;, — PEAYKIMOHHBIH KOD(QOUIMEHT, YUHUTHIBAKOUIMHA CHIKEHUE BUXPEBOH BUOpALlMH BIOJIb OTOKA B
YCIOBUSX TOMHHHPOBAHUH BOTHOBOTO BO3JCHCTBHS:

0,0 st o< 0,5
Vo= (a 0,5)/0,3 mn0,5<a<0,8 (1.4-3)
1, s o> 0,8

7,, = 1,10 — koo punment 6e30macHOCTH Ha HaYaIbHOE 3HAYEHUE V,
1, —cm. 2754 vactu | “Mopckue nopsosiabie Tpy60npoBozs!”,
o —cm. 2.7.5.3 gactu | “Mopckue moaBoaHbIe TPyOOIpOBOIBI”.

2 KOJIEBAHUA TONIEPEK ITOTOKA

2.1 Pasmax HanpsuKeHHWH S, HOPOX/IEHHBIX BUXPEBOH BHOpAIMER MONEpeK
MIOTOKA, BEIYHUCIIACTCS 1O hopMmyIie

A
Ser =2 Agp = R 2.1)

CF CF

rae A, — aMIUIMTYJHOE 3HAYEHUE HANPSDKCHHUH, MOPOkKIAEMOE aMILIMTY/ION nepementenuii 4. = D,
IIpH KoIeOaHUsIX CBOOOIHOTO MpoJieTa TPyOOIPOBO/a MOMEePEK MOTOKA;

A_/ D, — oTHOCHTENbHAs aMILIUTY/Ia Konebanuii cBo6OIHOTO MmposieTa TpyGOnpoBo/Ia NOMEPEK T10-
TOKa, BO30Y)KIAaeMBIX CPBIBOM BHXpeil IIpu KOMOHMHHPOBAHHOM BO3ICHCTBUH TEUCHHS H
BOJIHEHHSI, KOTOpast IIPUHUMAETCS B COOTBETCTBHHU C rpadUKaMu, IPUBEICHHBIMU Ha DU
SUKC 2.2

R, — k05 )UIIMEHT TTOHMKEHUS] AMILIUTY/IbI KOJIEOAHUH BCIENCTBUE IEMIIPUPOBAHHS;
Y, — k09 GUIHEHT 6e30MacHOCTH 0 AMILTUTY/IHBIM Hanpsbkenusm (y, = 1,05).

2.2 Monens JIMHAMHYECKOTO OTKJIMKa TpyOoIpoBoia B KOOpAWHATaX
«A_/D, —V» cTpouTCs B COOTBETCTBUHU CO CXEMOH, MPUBENEHHON Ha pHC. 2.2.

2.3 KoopauHaTsl TOYEK JOMAHOM, MPUBEICHHON Ha pUC. 2.2, ONPENensIoTcs
1o opmMynam:

. . _ I/CF
CF _ \mexi, onset erench, onset o (7 VR, on.\'el) z1
R, onset - ’ R 1 - ) ’
Y,, 1,15 D
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b‘:>

-
e
i

S|
S|

MG

i +(F AF
2 IIL!|: ansel ¥ ;l_:

Puc. 2.2
TIpuHIMI DOCTPOCHHST MOZIENH

JIMHAMHYECKOTO OTKJIUKA CBOOOIHOTO npoJjera prGOHpoBOHa TIONEPEK MOTOKA

7 A,
— Cl > (0 —
R,FZ - VR,Fend - 13 Da > VR,Fend =16,
St cr
0.9 s o> 0,8 ( ") <15
/ frer
0.9+0,5 ( R 1,5);{nﬂa>0,8 1,55( "”’CF)sz,s
(Az,l) _ f;' f;” CF ( AZ,Z
Da fn+1,CF , Da
1,3 st o> 0,8 I >273
0.9 ans 0.< 0,8 "KC>30
0,7+0,01 - (KC-10) mnmaa<0,8 10<KC<30
0,7 ot o <0,8 KC<10
T W, omser — MONPaBOYHbINA KO DHIHEHT, yIUTHIBAIOIINHA GIM30CTh MOPCKOTO JHA
L
—|4+125—] mma—<0,8
5 Dﬂ a
‘Uprm'i. onset = >
d
1,0 s —>0,8
D

a

252

(2.3-1)



— IIOIPABOYHBIA KOY(D(HUIUEHT, YIUTHIBAIONINI BIUSHIE PACIIOIOKEHUS TPYOBl B/HAJ

TpaHIeel — cM. puc, 2.3.

Wisench, onset

A0
Viane,onser = 1 T 05| —; (2.3-2)
e A,/D, — oTHOCHTeNbHAs TTyOMHA TPAHIIEH, ONpesiensemas no Gopmyie
A, 1258 -d A,
— =1 fo<—x<1}. (2.3-3)
D D D

a a a

(y1.cp!f,, cF) — OTHOLLCHHE YACTOT ABYX IOCIIC0BATENbHBIX (OPM KoseOanuUit TPyGONpoBoaa MONepeKx

TIOTOKa.

Puc.2.3
Pacnionoxenue TpyOonpoBoa B TpaHiiee

2.4 AMIuMTYIa KoJteOaHui CBOOOTHOTO IPOJIeTa TPYOOIIPOBOIa MOMIEPEK OTO-
Ka, BO30Y)K/TaeMBIX CPBIBOM BUXPEH, MOXKET OBITh MOHM)KCHA BCIICACTBIC BIHSTHUS
nemnduposannus. [lonmwxkarommii ko3GGUIMERT R, OTPENENAETCA 3aBUCHMOCTBIO

1—0,15KSd leJ'IHKSdS4 24

k =
3,2[(5‘11’5 g Ko, >4
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IIPHJIO’KEHUE 8

OCHOBHBIE TPEBOBAHUS K ITPOBEPKE ITPOYHOCTH
CTAJIBHBIX TOABOJIHBIX TPYBOIIPOBOIOB
TP CEUCMHUYECKHUX BO3JIENCTBUSX

1 UCXOJHBIE JJAHHBIE IO CEUCMHUYECKOMY BO3JIENCTBHUIO

1.1 OcCHOBHOW BEIUYMHOW, XapaKTepU3YIOIIeH CcelcMHYecKoe BO3eH-
CTBHE, SIBJIIETCSl pacyeTHasi OaJJIbHOCTh 3eMJIeTpsiceHHs | COOTBETCTBYIOIIEH
MOBTOPSIEMOCTH.

Pacuer no nMHENHON CHIEKTPaJILHON TEOPUU IS Cillydasl IPOEKTHOIO 3eMJle-
Tpsicenus (I13) Bemercs ucxoas U3 HOPMHUPOBAHHON CIIEKTPAIbHON TNIOTHOCTH!

2 m? + ®?
So)y=—a¢———— (1.1)
T m*+2a0’+ ot

rae o, 0 — K03 HUUHEHTBI CIIEKTPAIBHOM IIOTHOCTH,
0o=6+8,5¢c";
0=14+20c";
m?= a2+ 02,
a=o02-0

1.2 CrniexTpaiibHasi INIOTHOCTh CIIy4alHOW (DYHKIMH CEHCMUYECKOTo JIBHKE-
HHSI TPYHTa COOTBETCTBYIONIEH OayuibHOCTH [ TpencTaBisercs B BuAe (OpMy-

nel (L2) — oM. puc, 1.2.
S(®)=D - S(o) (1.2)

3HaueHus qucnepcuu D i1 HHTEHCUBHOCTH 3eMiieTpsiceHus 7, 8 u 9 6amnos
NpUBeeHbI B Ta0. 1.2

Ta6x.1.2
BamisHOCTS, [ D, m*/¢?
7 0,0625
8 0,25
9 1,00
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L]

1.5 I

1. 63333=10

23335300

(8} - )

Puc. 1.2
HopmupoBanHast crieKTpanbHasi INIOTHOCTh ycKopeHus S™(m)
(npu k03 pULIHEHTAX CHEKTPaIbHON IOTHOCTU o0 = 6 ¢™'; 0 = 14 ¢! u mucnepeun D = 0,0625 m?/c?)

1.3 Pacuer HenMHEIHOTO BO3ACHCTBUS ISl CiIydasi MaKCUMaJIbHOTO pacyer-
Horo 3emuerpsicenust (MP3) Benercst ucxozst U3 akceneporpaMmbl CTaHAAPTHOTO
3eMJICTPSICEHUS] COOTBETCTBYIOIIEH 0aUIbHOCTH.

Koa¢duumenTs! criekTpaibHOM IIOTHOCTH o0 M 6 MOTYT IpUHUMArhcsl B yKa-
3aHHBIX B .1 AmanasoHax, mucrepcust D onpenensercs CONIacHO OaTBHOCTH I10
12011, 1.2. YTOUHEeHHBIE 3HaYeHUs KO3((PUIMEHTOB MOTYT OBITB MOJIy4EeHBI IPH 00pa-
0OTKe aKceIeporpaMMbl 3eMJIETPSICEHHSI, IOJTyYEHHON B PacCMaTpUBacMOM PETHOHE.

BennunHbl MakCUMalbHBIX PACYETHBIX YCKOPEHHUH B 3aBUCUMOCTH OT Oalib-
HOCTH JJOJDKHBI COOTBETCTBOBaTh Tadi. 1.3.

Ta6n.13
3HaYeHNs1 MAKCHMAJIbLHBIX PACYETHBIX YCKOPEHHUIi
BamnsrocTh, 1 7 8 9 10
CeiicMuyeckoe yckopeHue a , cM/c? 100 200 400 800

2 IAPAMETPBI IOJABOJHOI'O TPYBOIIPOBO/IA,
YUUTBIBAEMBIE B PACUETAX CEUCMUYECKOUW CTOMKOCTHU

2.1 Ilpu cocTaBiIeHUH pacyeTHOM MOJIENIN JOJDKHBI OBbITh YYTEHBI CIISTYIOIINE
rapameTphl HOIBOHOTO TPYOOIIPOBO/A U €r0 TPACChI:
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BHYTPEHHHH THaMETp TPyOOIIpOBOAa;

TOJIIWHA CTEHKN TPYOBI;

IUIOTHOCTH Marepuana TpyOsl;

TOJIIMHA 0AJTACTHOTO IMTOKPHITHS TPYOBI;

IDIOTHOCTH 0aJIaCTHOTO TIOKPBITHS TPYOHI;

mryonHa 3anryonenust MIIT B moHHBIH TPYHT (paccTOSHUE OT BEPXHEH TOUKH
MIIT 1o ypOBHS JOHHOTO TPYHTA);

BHYTpEHHEE JIaBIICHNE TPAHCTIOPTHPYEMOTO MPOIYKTa,;

IIpUHA U BBICOTA 00BAJIOBaHUS TPYOOIIPOBOAA;

(hM3UKO-MEXaHWIECKIE XapaKTEPUCTUKN MaTepraia (yIeIbHBIN Bec) 00Bao-
BaHU TPyOOIIPOBOIa;

JrarpaMMa «HanpspkeHHe-Ie(opManish MaTepruana Tpyosr;

ITyOMHA MOpS Ha pPacCMaTpUBacMOM YUACTKE.

3 XAPAKTEPUCTHUKU JOHHOI'O IT'PYHTAL

3.1 XapakTepuCTUKU JOHHOTO IPyHTa OMPENEIISIIOTCS O Pe3ybTaTaM HHKe-
HEPHO-TEOJIOTHIECKUX N3BICKAHNH, B PE3YIIbTAaTe KOTOPBIX OMPEACISIOTCS:

TyOMHA COOTBETCTBYIOIIETO CIIOSI TPYHTA;

MIPOYHOCTHBIE CBOWCTBA CIIOSI TPYHTA, OOBIYHO BKJIIOYAIONIHE: TJIOTHOCTH
rpyHTa, Moxyns FOHTa, crienienue, yroia BHyTPEHHETO TPEHUSL.

3.2 B ciaydae oTCyTCTBUS JaHHBIX IO IMTPOYHOCTH I'PYHTA, AOMYCKAETCS TPH-
HUMaTh XapaKTEPUCTHUKH TPYHTA MO WX THUIy B COOTBETCTBHU CO CIEIYIOUINM
aITOPUTMOM.

3.2.1 Tlonepeynas (ropu3oHTaNbHAs) TMHAMAYECKas xecTkocTh K, Mlla,
OTIPEACTSIETCS, KaK

K, =AF,/AS,, (3.2.1-1)

e A F, — BeIMYMHA TOPH3OHTAIBHOH CHIIbI MEX/y TPYOONPOBOIOM M TPYHTOM MO JTHHE TPY©O-
nposona, kKH/m;
A3, — COOTBETCTBEHHOE TOPU3OHTAILHOE CMEILIEHHE TPYOONPOBO/A, M.

! Pa3nen mpuIoKeHus IOATOTOBJICH HA OCHOBAHUH HPABII MPU3HAHHOTO KIACCH()HKAIIMOHHOTO
obiecTBa.
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0 4 4 4 4
{1 20 40 (1] B0 [ILT] 120 140

[l) YUCJIO INTAaCTUYHOCTH

Puc. 3.2.3
3aBUCHMOCTB MOKA3aTEs CTENEHU K OT YMCIa MIIACTHIHOCTH [1 ;

I[J'ISI OHpe,Z[CHCHI/ISI KL MOXKET 6I>ITI> HpI/IMeHeHO cne,uyfomee BBIpa)KeHI/IeZ
K, =076-G-(1+v), (3.2.1-2)

rae G — Monyns casura rpyHTa, MIla;
v,— ko3¢ durment ITyaccona rpyHTa.

3.2.2 BeprukanbHas JMHAMHYECKas KeCTKOCTh rpyHTa K, MIla, moxer
OBITH OIpe/ieNIeHa C MTOMOIIIBIO CIIEYIOIIETO BBIPAXKEHHSL:

0,88-G
K=—

v

(3.2.2)

1-v
g

3.2.3 [IpoyHOCTH TpyHTa MOXKET OBITH OIPE/ENIeHa MO MpeeIbHOMY 3Hade-
Hue Montynst casura G

OCR¥
G =625 — oo, (3.2.3)
0,3 +0,7¢2

rae o, — cpeaHee G dexTnBHOE HanpsuKeHue, Klla;
6, — arMoc(epnoe nasnenue (100 kIla);
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e, — K03(h(UIMEHT TTOPHCTOCTH TPYHTA.
OCR — x03((HHIMEHT NepeyIIOTHEHNSI TPYHTOB, OMPEACISICTCS KaK OTHOIICHUE JaBIICHHUS, IO KO-
TOPBIM TPYHT OBLT paHEe YIUIOTHEH, K JaBICHUIO, ACHCTBYIOIIEMY B HACTOSIICE BPeMs Ha
TPYHT [UIsl TIMHUCTBIX TPYHTOB, UL TIECKOB IIPUHUMAETCS paBHBIM 1,0.
k, — ko2 HUIHEHT, ONpeIeeHHbIH IKCITEPHMEHTATBHBIM MyTEM B 3aBHCHMOCTH OT 9HCIIa TIa-
CTHYHOCTH I'PYHTA [ , MOXET OBITH OonpeneneH u3 rpaduka pue.3.2.3.

3.2.4 Yucno miacTUYHOCTHU Ip OIpeneNseTcs MO pe3yibTaTaMm oOIpene-
neHust (PU3HKO-MEXaHWYECKHX XapaKTEpPHCTHK TPYHTOB B COOTBETCTBHHU C
TpeOOBaHUSAMH JeHCTByOmUX craHaaptos, Hampumep, [OCT 5180-84 nu
I'OCT 25100-95.

15l IIMHUCTEBIX TPYHTOB YHCIIO IIACTHYHOCTH [, MOXET OBITH OIpeseneHo

o 130y, 3.2.4.

Tabnuma 3.2.4

Pa3HOBUIHOCTD INIMHUCTBIX TPYHTOB Hucro Conepaanue necuanbix dacTi
nnacTiasocTn [ (2 - 0,5 mm), % 1o macce

Cymnecs:

— TIeCYaHuCTast 1-7 >50

— TIpLIEBaTAs 1-7 <50

CymrHOK:

— JIETKHIA TTeCYaHUCThIN 7-12 >40

— JICTKU#1 MbLJICBATHIN 7-12 <40

— TSDKETIBINA TIeCYaHUCTHIN 12-17 >40

— TSDKEJIBIN TbUIEBAThIH 12-17 <40
I'muna:

— JIeTKasl ecyaHucTast 17-27 >40

— JIerKas mblieBaTast 17-27 <40

— TsDKeTas >27 HE PENIAMEHTUPYETCS

4 IOCTPOEHUE PACYUETHOM MOJIEJI

4.1 PacyerHas cxeMma IpeamonaraeT IoCTpOSHHE KOHETHO-IIIEMEHTHOH Mojie-
JIM, YYUTBIBAIOIIECH CBOICTBa MaTepralia TpyOBl, MapaMeTphl 0aTaCTHOTO MOKPbI-
THS, XaPaKTEPUCTHKU TPYHTA U BIMSIHHE MOPCKOW BOABI IS TPEX THIOB YYaCTKOB
TpyOompoBoa:

OeperoBoit mepexoxn;
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JUHEWHBIA yYaCcTOK ITOIBOJHOTO TPYOOIIPOBO/Ia, HE3aTTyOJICHHOTO B TPYHT, B
TOM YHCIIe ¢ 00BaJOBaHUEM;

JUHEWHBIA YYaCTOK ITOIBOIHOTO TPYOOIIPOBO/IA, 3aTTyOJICHHOTO B TPYHT.

TuroBsIe CTPYKTYPHI IIEPEUNCICHHBIX KOHEYHO-JIEMEHTHBIX MOJIEIEH TTOKa-

sanbl Ha puc. 4. 1.1 —4.1.3.

i
TPy TR
O THE I N
feperonom
VIRRCTER
TGO
FpyieTome
DEIBEIRE
Puc. 4.1.1
TunoBas cTpyKTypa KOHSUHO-)JIEMEHTHON MOJEIH OeperoBoro mepexoa MOpCKOro MOIBOTHOTO
TpybonpoBoza

Ip s
DCHE

Ty

(LT

Puc. 4.1.2
TumnoBast CTpyKTypa KOHEIHO-IJIEMEHTHON MOJIENHN JTHHEHHOTO He3arTyOJIeHHOTO yIacTKa
MOPCKOTO MOIBOAHOTO TPYOOIPOBO/IA, MPOIOKEHHOTO B 00BaJIOBAaHUH
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TR
O e

e iponeg

Puc. 4.1.3
TunoBast CTpyKTypa KOHEIHO-IJIEMEHTHOI MOJIENHN JTUHEHHOT0 3arTyOIeHHOIO y4acTKa
MOPCKOTO HOJBOJHOTO TPyOONpoBoaa

4.2 TAPAMETPBI KOHEYHO-3JIEMEHTOM PA3SBUBKH

4.2.1 PexoMeH 1yeMble [TapaMeTPbl CETKHA MOTYT OBITh PUHSTHI CIIETYIOIINMHU:

TOPM30OHTANBHBI NPONONBHBIA pa3Mep 00JacTH MOAENUPOBAHUS —
(180 +200)-D,;

BEPTHUKAIBHBIN MOpa3Mep 00IacTH OT yPOBHS JIHA JI0 BEPXHEH IOBEPXHOCTH
mozenu — min ((20 + 25)-D , H); tne D — BHEIIHMA quamMeTp TpyObl 1 H — riry-
OuHa Mops;

TOPM30HTANIBHBIN TIONEPEYHBIA pasmep obmactu — (90 +~ 100)- D ;

BEPTHKAJIBHBIN TO[pa3Mep 00NacTH OT YPOBHS JHA IO HUXKHEH TOBEPXHOCTH
MozenbHOM obmactu — (25 +30)- D,

nepuepuiHBIA pa3Mep CETKH 10 TOPU3OHTAIBHBIM M BEPTHKAIBHBIM IPaHIM
MOJIEIN — Da;

pa3Mep CeTKU B MONEPEYHOM CEYEHHH TPYOBI 110 BHYTPEHHEMY IEpUMETPY
TpyOsI — (0,02 + 0,025)- D ;

pasmep ceTku B1oJib TpyOsl — (0,04 - 0,05)- D,

4.2.2 TlpumeHsieMble THITBI KOHEYHOTO AJIEMEHTA!

IU1s1 TPYOBI — 000JIOYHBIN C BO3MOXKHOCTBIO yueTa (DU3HIECKOH U reoMeTpu-
YECKOM HEIMHCHHOCTH,

JUISl [PYHTa — 0ObEMHBIN C BO3MOXKHOCTBIO YueTa U3M4eCcKOi HEeTMHEHHOCTH
noBeAeHUs rpyHTa 1o mozgenu Jpykkepa-Ilparepa;
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JUTS KUAKOCTH — OOBEMHBIH C BO3MOXKHOCTBIO ydueTa (PU3NIECCKON HENH-
HEWHOCTH,

JUTS 0AJUTACTHOTO TTOKPHITHS — 0OBbEMHBIH;

JUTSL y4eTa B3anMOIeHCTBUS TpyOOIIpoOBO/ia ¢ TPYHTOM 3JIEMEHT TPEHHUS — Of1-
HOY3JIOBOM WJIH JABYXY3JIOBOM 3JIEMEHT.

5 HAPAMETPBI PACYHETA

5.1 Pacuetr MOpCKOTO TTOJBOAHOTO TPYOOIIPOBOAA Ha CEHCMOCTOMKOCTD TIPO-
BOIUTCSI CIIEAYIOIAMH METOJJAMH:

JTUHEWHO-CIEKTPaTbHBIM MeTooM 1 113;

TIPSIMBIM THAMHUYECKUM MeTomoM aist MP3.

5.2 JMHEMHO-CIIEKTPAJIbHBIN METO/I

5.2.1 Pacuer Bo3neticTeus [13 Ha 3aqaHHBIA yIaCTOK MOABOIHOTO TPYOOTIpPO-
BOJIa IPOBOJWTCS B CIIEAYONICH ITOCIEIOBATEIbHOCTH:

.1 BEIOMpatOTCs XapaKTepHBIE TOYKH aHAIN3a HaNpsHKEHHO-Ie(OopMUpOBaH-
HOTO COCTOSTHHS TPYOOTIPOBOAA;

.2 CTpOSITCA aMIUIMTYJHO-YaCTOTHBIE XapaKTEPUCTHKH I nedopMannii B
BBIOPAaHHBIX XapaKTEPHBIX TOYKaxX € ., TIE O — YaCTOTa BO30YXKJAIOLIETO celic-
MHYECKOTO BO3JCHCTBH,

.3 BBIUUCIISIOTCS CIIEKTPAIbHBIE INIOTHOCTH Ae(OpMAIHii B i-i TOUKE:

()

.} .
S, (@) = &X(0) - S(©), (5.2.1.3)
rae S,(®) — pacueTHas CeKTpalbHast IIOTHOCTh CEHCMUYECKOTO BO3ICHCTBHS OaIbHOCTH /;
.4 BRIUHCIIIETCA AUCTIepcns aedopmanuii B i-i TOUKe:
J
D, = { S,(0) do; (5.2.1.4)
.5 ckoMoe pacueTHOe 3HaYeHHUE Je(OPMAITUH BEIYUCIIICTCS KaK:

e =3\D. (5.2.1.5)
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5.3 IPSIMOM JTUHAMUYECKHWI METO/]

Ipsimoli TUHAMHYECKUI METOJ MPEe/IoiaraeT MOJHOE PEIICHHE YPaBHCHHUS
JIBIOKEHUSI MOPCKOTO TIOIBOTHOTO TPYOOIPOBOAA HA PACCMAaTPUBACMOM YYaCTKE
MO/ ISWCTBHEM 3eMJyIeTpsceHHsl 0ayuTbHOCTH [, 3aJaHHON aKceneporpaMMoil Ha
BpeMeHHOM yuacTke He MeHee 10 cexynn. [Ipu 3ToM B pacuere JODKHA YUUTHI-
BaThbCs (pu3MUecKas HEMTMHEWHOCTh MaTepraia TPyOOoIpoBoia U TPYHTA, a TaKKe
reOMETpHUECKash HETMHEHHOCTh BCEX AJIEMEHTOB CHCTEMEI. B KadecTBe pacuer-
HBIX TIAPAMETPOM, MOJCTABISIEMbIX B KPUTCPUH, TPUHUMAIOTCS MAKCHMAJIbHBIC
3Ha4YeHUs eopMaInii, MOJYYCHHBIX B MPOIECCE PeaTU3aIUH.
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1IPHJIO’KEHUE 9

IMPOYHOCTH U YCTOMUNUBOCTH TPYE PAU3EPOB
N3 IMTOJIUMEPHBIX KOMITO3ULINOHHBIX MATEPHUAJIOB!

1 KPUTEPUM JIOKAJIBHOM MPOYHOCTHU TPYB PAM3EPOB
13 NOJIMMEPHBIX KOMITO3UIITMOHHBIX MATEPHUAJIOB

1.1 OCHOBHBIE ITIOJIOKEHMUS

1.1.1 OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM TPYyO pai3epoB U3 MOTUMEPHBIX
KOMIO3UIIMOHHBIX MarepuanoB (ITKM) siBnsiercs ciiol, npeacTaBsiomunii coooi
OJIH CJIOW apMHPYIOIIETO MaTepHaia (TKaHH, JCHTHI, POBUHTH, BOJIOKHA U T.1.),
IIPOIIMTAHHBIN CBA3YIOLUIMM U OTBEPKICHHBIM.

1.1.2 ®usnueckue cootHomeHus ciost [IKM ¢ ydeTom BIusiHUSI BO3IEHCTBUS
TEeMIIepaTypsl M BIAXHOCTH OKPYXAarolleil cpeapl B JIOKAIBHOW CHCTEME KOop-
muHaT (1, 2, 3), cBA3aHHOW C HaNpaBJICHUEM apMHPYIOIINX BOJIOKOH (ocu 1 u 2,
PAacIOJIOKEHHBIE B MJIOCKOCTH apMHUPOBAHHSA, OPHEHTUPOBAHBI MapajUIeIbHO U
HEePIEHINKYISIPHO K HAaIpaBICHHIO BOJIOKOH, OCh 3 OPHEHTHPOBAaHA B TPAaHCBEp-
CaJIbHOM HallpaBJICHHUH), B CIy4ae TPEXMEPHOTo aHajIu3a HanpshKeHHO-Iehopmu-
poBannoro coctostaust (HIC) mpencrapinstorcs B BUE:

Gl] Ql] Q]2 Q]3 0 O O 8]17(1]AT7 B[Am
Gy le 2 23 0 0 0 €,—0, AT — Bz Am
O3 Q13 Q23 Q33 0 0 0 €, 0, AT — ]33 Amil
- , (1.1.2)
0 0 0 20 0 0 €
S EEE R A N
c,, 0 0 0 0 0 2Q66 g,

e O, =E, (1-v,; - v))/A O, =E, (1-v; - v)/A O =E (1-v, v,)/A,
0,=06,3,05=G;, 0, =G,

0,=E, (v + vy V) A=E, (v, +v; v,)/4,

O, =E,, (v, + vy V) [A=E,, (v; v, v,)/4,

O, =Ey, (vt vy, V) A=E (v + vy v,/ A,

' TIpusoxeHue MOATOTOBICHO Ha OCHOBAHUH ITPaBHUJI IIPU3HAHHOTO KIIACCH(PUKALIMOHHOTO 0011ie-
CTBa U UMEET CIPABOUHBIN XapaKTep.
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A=1 TV Vo TV TV T Vs V31_2 VoV Vi
E,, E,, E,, — MOIyn¥ ynpyroctu B HalpasJIeHUn Ocei 1, 2, 3, COOTBETCTBEHHO;
G, — MOJyJb C/IBUTA B TIOCKOCTH APMUPOBAHHS;

13> Gy — MOIYTIH MEXKCIIOHHOTO CIBUTA B INIOCKOCTAX 1-3 1 2-3, COOTBETCTBEHHO;

v~ ko3 durmentsr [yaccona (i, = 1, 2, 3);
0, 0., — IMHEHHbIE KOI(QPHUIMEHTH TEMIIEPATyPHOTO PACIIMPEHHUS B HANpaBIeHuu ocelt 1, 2, 3,

COOTBETCTBCHHO;
B,> B, B,~ KO>DdULMEHTBI, yUUTBIBAIOIIKE BIMSHUE BIAKHOCTH OKPYKAIOIEH Cpe/ibl Ha CBOMCTBA
cnost I[IKM B HanpaBneHnuu oceii 1, 2, 3, COOTBETCTBEHHO;
AT — npupalieHue TeMIeparypbl OKpyKaromiei cpe/sl;
Am — npHpanieHie BIaKHOCTU OKPYKAIOIICH Cpe/bl.

G

Ecnu marepuan cnost ITIKM TpaHcBepcaabHO U30TPOIEH, T. €. CBOMCTBA B Ha-
npaBieHusx 2 u 3 paguel, 10 v, =V, G, =G, E = E...

1.1.3 J{y1st mpuOMmmkeHHBIX pacyeToB (CiTydaii IIOCKOro HapshKeHHO-e(hopMHu-
POBaHHOT'O COCTOSIHISI) PEKOMEH/TyEeTCsI HCIIONIB30BaTh 00JIee IPOCThIE COOTHOIICHUS:

Oy _ Q11 le 0 811 *(I]ATf Bl Am
O, =19, @, 0 | -98,-0,AT—p,Amy, (1.1.3)
o, 00 0 20, e,

e Qn :En/(l Vo v21)’ sz :Ezz/(l Vi v21)’ Q66: Gl2’
le = Qzl CT En/(l Vo v21) TVt Ezz/(l V'V

1.1.4 ®usndeckue cootHomeHus cinost [IKM, mpon3BoiIbHEIM 00pa3oM OpHeH-
TUPOBAHHOTO OTHOCHUTEIIFHO OCH TPYyOHI paiizepa (B MI00ATEHON CHCTEME KOOP/IHU-
HAT X, y, Z OCh X HallpaBJIcHA BJIOJIb OCH TPYOBI, OCH ) ¥ Z OPUCHTHPOBAHEI B TAHT CH-
[IUATFHOM U paJHabHOM HAIPaBJICHUSIX COOTBETCTBCHHO) B CIIy9ae TPEXMEPHOTO
aHaM3a HaPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHHS 3aITHCHIBAIOTCS B BHIIE

O, Qu le le 0 0 2Q_16 €, ~aQ, AT - BxAm

ny le sz st 0 0 2Q26 €n~ ayATi By Am

Gl _ Q13 st Q%s 0 0 2Q36 3337(12AT7 BzAm (1.1.4-1)
ol |00 0 20,20, 0 £, s

O, ,O 9 9 2Q45 2st Q €3

o, 6@ G 0 0 20, g,—1/2 quT— 172 BX_VAm

e WMt 2(0,+20,) mn*+ 0, nt,
(O, +0,—40,) m*n*+ 0, (m* +n?),

2 2
- lem3 TO,n, s .
amn—Q,mnw’ —(Q,+ 20 ) (m*—n*) mn,

5=
Il

b}

QAN

EY
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0,=0,1n"+2(0,+20,) m*n*+ 0, m*,

st = Q13 n*+ stm

st = Q33’

Q)= 0, mn’ = Q),m’n +(Q,, + 20, ) (m*—n*) mn,
Qsa = (Qn st) mn

Q«m = Q 2+ stn

0= (O~ 0,0 mn,

st Q44n + stm

st = (Qn + sz -2 st) m*n*+ Q66 (mz - nz)’

a =a,m’+o,n% B =p m +p,n
o, =oa,n’+a,m’, B =P n*+pB,m,
@ =a,B =B,

o = (otl - (xz) mn, Bxy = (B1 - [32) mn.

3necb m = cos 0, n = sin 0, a orcuer yra 6 MPOU3BOAUTCS B MOJIOKUTEITHHOM

HalpaBJICHHH.

Jlns mpuOIMKEeHHBIX pacueToB (Caydal IIOCKOTO HanpsiKeHHO-Ie(hOpMHU-
POBAHHOTO COCTOSIHMSI) PEKOMEHAYETCSl MCIOb30BaTh OoJiee IMPOCTHIE COOT-
HOILICHHUS:

Ou Qu Qu 2Q — 0, AT - ﬁ Am
o, (=10, 0, 20, - —a, AT-BAm . (1.1.4-2)
o, 0, 0, 20, - 1/20L AT— 1/2[5 Am

1.1.5 Ilpenensuoe cocrosnue ciosi [IKM ompenensiercsi COOTBETCTBYIOIIUM
KpUTEpHUEM MPOYHOCTHU:

R*(F, o}, +F, 0, +F, 0., +F o, +F .o, +F, o)+R(2H 0,0, +2H .0 0,

22722 33733 23723

+ 2H23 ,,6,,) T R(F 0, + F2 c,,+ F3 (533) <1 (1.1.5-1)
[pu TI0CKOM HaNPSHKEHHOM COCTOSTHUH:

R*(F\ o}, +F,o0, +F o, +2H 0, 0,)+R(F o, 6 +F,c,)<1, (1.1.5-2)

22 722

DI R=Y. Vg, Yy Ve

1 1 1
r :A<+) 50 Fa™ 3 - 50 F”:Am 0
o : Gl G 622 633 : 633
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3neck o) — mpenen npouroctH ci1os [TIKM npu pacTsKeHHH B HAlPaBICHHH
ocu 1;

') — mpenen npounoctu ciost [IKM 11pu cxxaTiu B HanpaBleHHH OcH 1;

o) =E, /E, o) — npuenennsii npenen npounoctu cuos [IKM npu pac-
TSDKEHUH B HAIPaBICHUH OCH 2;

o\)=E,/E, o) npusenennslii npexen npogsocty cios IIKM mpu cxaruu
B HallpaBJICHUH OCH 2;

6';) — npenen npounocty cios [TIKM npu pacTsKeHHH B HAPABICHAN OCH 3;

6',) — mpenen npourocty ciost [IKM npu cxxatuu B HanpasieHuu ocH 3;

G,, — TIpefen npodHocTH ci1os IIKM npu caBure B INIOCKOCTH apMUPOBAHHUS;

81 ,—npenen npoyHocTy cnost [TIKM npu MexcnoiHoM caIBUre B IIockocTH 1-3;

G,, — npenen npounoctu c1os [IKM mpu MeXCIOHHOM CIBHIE B ILIOCKO-
ctu 2-3.

Jns xaxgoro mMareprana Ko3()(QUIMEHTH B3aMMHOTO BIMSIHUS HOPMaJIBHBIX
KOMIOHEHT Hanpsokenuit [, H |, H, I0JKHBI ONPEENATCSA SKCIIEPHMEHTAIBHO.

1.1.6 Ilpu pacuere oOmero HanpsHKEHHO-IE()OPMHPOBAHHOTO COCTOSHUS
TpyOsI paiizepa n3 [IKM ucnosns3yroTest Cieayronie COOTHOIICHUS ATl BBIYNCIIe-
Hus npononbHol C,, u3rubnoi C, u KpyTHIbHOH C | JKECTKOCTEH:

C,=2nRA,, (1.1.6-1)
C,=nR (A, R +2B R+D,), (1.1.6-2)
C,=2nR (AR +2B, R+D,), (1.1.6-3)

_ ?
rae Alm = kz::](qlm)k (nk —-n, 1)9 (I, m=1,6),

_ p

B, =12£,), 02— ). (m=16),
_ ?
D, =13 E (@), 05 ).(.m=16)

R — paguyc KOHTypa IOIIepevHoro cedeHus TPyOs! paiisepa,
¢ — TOJNIMHA CTEHKHU TPYOBI paiizepa,
p — 9HCIO cIoeB pa3nuyHbIX MarepuanoB (IIKM, cramb u T. 1.), 00pa3yromux CTEHKY TpyObI
paiizepa,
71, — KOOPJIMHATBI TPAHHUI] CJIOEB CTEHKHU TPYOBI paiizepa (-1 /2=n <n <..< n,= t/2).
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2 A A 2
- 12 o~ Q12Q26 = 26
qll_Qll_ —_ qu_QIG_ — > qse_st_ _

22 22 22

1.1.7 Pa3pyiuieHne KOMIIO3UTHBIX MaTepUajoB, KaK MPaBWIO, IPECTaBIAET
co00il MmocIe0BaTeIFHOCTh MHOKECTBA JIOKATBHBIX MEXaHW3MOB Da3pyLICHUS
(paspyuIeHre MaTpHUIbI, PaCCIOCHNE, PAa3pyIICHNE BOJIOKOH U T. 1.), KOXKIBIH U3
KOTOPBIX CONIPOBOXKAACTCS JIOKAIbHBIMI H3MEHEHHUSIMU CBOWCTB MaTepHara.

1.1.8 Pa3BuTue JOKaJNbHBIX pa3pylICHUH, CONMPOBOKIAIOLINXCS JIOKAIbHON
Jerpaganueil CBOMCTB Marephaia, BeJeT K CHIKEHHIO TIIO0AIEHON JKECTKOCTH
KOHCTPYKIHH. ITocieHsst OKa3pIBacT BIMSHUE HA XapaKTEPUCTUKHU TII00ATBHOTO
OTKJIMKAa pali3epHOI CHCTEMBI Ha BHEUIHHE BO3ICHCTBHUS (IIEpEMEICHHS, H3TH-
Oaroriie MOMEHTHI 1 3 QEeKTHBHOE ycrine pacTshkeHus ). [lostomy mpu pacuete
TpyO paiizepoB u3 [IKM HeoOxonmM ydeT B3anMHOTO BIFSTHAS OOIIETO ¥ MECTHO-
TO HaNpsDKEHHO-1e(OPMUPOBAHHOTO COCTOSHHUSL.

1.1.9 Y4er B3anMHOTO BIUSHHUA OOIIET0 M MECTHOTO HATPsKEHHO-1e(popMu-
poBaHHOTO cocTostHUH TpyO paiizepoB u3 IIKM pexoMeHOyeTCs BHIIONHATE OJI-
HUM U3 JIByX METOOB:

100aIbHO-TTOKAIbHAS IPOLIEYPa;

I00ANBHBIN pacdeT ¢ MOCTPOSHUEM NTOBEPXHOCTH OTKJIMKA.

OTH METOABI OTINYAIOTCA MACIITAOHBIM YPOBHEM OLIEHKH MPEAEIBHOTO CO-
CTOSIHUSI ¥ TIOCTIEZIOBATEILHOCTHIO BBIYMCIICHHSI OOIIEr0 M MECTHOTO HAIPSDIKEH-
HO-ZIe(OPMHUPOBAHHOTO COCTOSHUS M TIPOYHOCTH TPYOHI paitzepa u3 IIKM.

1.2 NMIOBAJIBHO-JIOKAJIBHAS ITPOLEYPA

1.2.1 Ha mepBoM 3Tare OIeHKH MPEeNeTbHOTO COCTOSHUS ONpeaemsieTcs 00-
I1ee HapsHKCHHO-AE(hOPMUPOBAHHOE COCTOSHIE TPYOBI paitzepa B renom. [omy-
YEHHBIC TIPH 3TOM BHYTPEHHHUE YCHIHS (OCEBasi IPOAOIbHAS CHIIA, H3THOAFOIIIH
MOMEHT, KPY TSI MOMEHT, BHyTpeHHEe/BHEITHEe W30BITOYHOE AABIICHHE) 3aTEM
UCTIONB3YIOTCSA B KAYECTBE TPAHUYHBIX YCIOBHH IS ONIPEAEICHHS MECTHOTO Ha-
MIPSHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHUS (MECTHBIX TTOJICH MEepeMEIIeHNH, Jie-
(hopmanuii, HapsHKEHUH).

1.2.2 TlpenenpHOE COCTOSIHHE dIEMEHTA TPYOBI paiizepa ompeaemnsercs Iy-
TEM COINOCTABJICHUSI MECTHBIX TTOJIEH HANPSDKCHUH C MPUHITHIM KPUTEPUEM pas-
pyueHusi. MHOrokpaTHo€ IOBTOPEHHUE ONMCAaHHOM BBIYMCIUTENBHON MPOLENYPHI
TTO3BOJISIET ONPENIENUTD ITOCIIEIOBATENBHOCTh MPEAEITBbHBIX COCTOSHHUH 3JIEMEHTOB
TpYOBI paii3epa, MpeaIIecTBYIONIIX 00IeMy pa3pyIICHHUIO.

267



1.2.3 MecTHbIe pa3pyLIeHuUs SIEMEHTOB TPYOBI paif3epa COpOBOKIAIOTCS CHHU-
JKEHHEM €€ )KECTKOCTH, BIMSFOLINM Ha OOIMif OTKINK cucTeMsbl. [ToaTomy, st mo-
BBIIICHHS] JOCTOBEPHOCTH PACUeTa, HEOOXOANMO TIOBTOPHTH BBIUHMCICHHS OOIIETO
HaIpsHKEHHO-1€(OPMHUPOBAHHOTO COCTOSTHUS TPYOBI paii3epa, yIUTHIBas IPH 3TOM
JIeTpalaiiio CBOWCTB Marepral. I1omydeHHbIe B pe3yabTaTe pacueTa yTOUHEHHbIC
3HAYCHUs BHYTPEHHNX YCHJINH (OCeBasi MPOAOIbHAS CHIIA, M3THOAIONINIf MOMEHT,
KPYTAIINA MOMCHT, BHYyTPEHHEE/BHEITHEE H30BITOYHOE JABICHIE) HCIOIB3YIOTCS
B KaUECTBE TPAHNYHBIX yCIIOBHH IS OIIPEIENICHNS] MECTHOTO HANpsHKEHHO-Ae(dop-
MHPOBAaHHOTO COCTOSIHUS (MECTHBIX MOJIEH IepeMeIeH i, nedopManuii, Hanpsoke-
HUH, BHYTPEHHET0/BHEITHETO M30BITOYHOTO TABIICHHS) SIEMeHTa TPYOHI paiiepa.

Wrepannonnas mmo0anbHO-TOKaIbHAS TPOLEIypa JODKHA BBIMOIHATECS 10
TEeX TOp, OKa HE MPOSBUTCS HOBBIM MEXaHNU3M pa3pyLICHUs (JOMYyCKaeMOro MpH
9KCIITyaTallli) BIUIOTh 10 MPEACKa3aHNs KPUTHIECKOTO MEXaHU3Ma pa3pyIICHHS
(HE moITyCcKaeMoro IPH SKCILTyaTaIliHn).

1.3 NMIOBAJIBHASA ITPOLHEAYPA
C HOCTPOEHHEM ITOBEPXHOCTH OTKJ/IMKA

1.3.1 B xauecTBe anpTepHATHBEI TNI00ATHHO-TIOKAIBHOM MPOIeIype PeKOMEH-
JIyeTcs MpoLenypa aHaji3a MECTHOTO HaIpsHKeHHO-Ie(OPMHPOBAHHOTO COCTO-
SHUSI ¥ IPOYHOCTH, yCTaHABINBAOIAs TPEICIBHYIO MOBEPXHOCTh OTKIIMKA, HC-
MONTb3yeMast B TIOCIIEIYIONIEM aHAIN3€ OOIIEro HapsHKEHHO-1e()OPMUPOBAHHOTO
COCTOSIHUS ¥ TIPOYHOCTHU TPYOHI paitzepa u3 [TIKM.

1.3.2 Bravane Ha OCHOBE MECTHOTO aHAJH3a IPOIECCa PACIPOCTPAHEHUS
pa3pylIeHHH Kak Ui TPyO, TaKk W JUIS COEIMHEHUH IPH BCEX BO3MOXKHBIX KOM-
OMHAIMAX HATPY30K (M3THOAIONINA M KPYTAIMIUH MOMEHTHI, 3QQeKTuBHas IMpo-
JOJbHAS CHJIa W BHYTPEHHEe/BHEUTHEEe HM30BITOYHOE IaBICHHE) OIPEHCIIIeTCS
obmiee mpenensHOE coctossHue. OOmmee mpeIeTbHOe COCTOSTHAE MPEICTABISeTCS
B BHJE TOBEPXHOCTH B IPOCTPAHCTBE, HE3aBUCHMBIMHI KOOPIMHATAMH KOTOPOTO
SBIISTIOTCSI M3TUOAIOIIUI/KPY TAIIAA MOMEHTHI, Y QEeKTHBHAS MTPONOIbHAS CHIIa 1
BHYTPEHHEE/BHEIIHEE N30BITOYHOE AaBieHHe. [I0BEpXHOCTh CTPOUTCS ITyTEM HH-
TEPHONSAINA MHOXECTBA TOUEK (BHJOB HATrPY>KEHHUS), MOTYIaEeMbIX U3 MECTHOTO
aHaJIM3a MpoIecca pacpoCTPaHeHNs pa3pynIeHU. Takue TOYKH MOTYT OBITH IT0-
Jy9EHBI JUT KaKAO0TO MEXaHU3Ma Pa3pyIICHHS.

1.3.3 IIpm pacuere oOmiero HampsHKEHHO-IE(OPMHPOBAHHOTO COCTOSHUS
MPOYHOCTH Ha9aJIbHOE PHOIIKEHUE BBITIOMHSETCS TT0 HICXOAHBIM YKE€CTKOCTHBIMHU
XapaKTepHCTHKaMH, 0€3 ydeTa JAerpajaliy CBONCTB MaTeprana. 3aTeM, C pOCTOM
Harpy3KH, B OIIPE/ICIICHHBIX 3IEMEHTaX Paif3epHON CHCTEMBI TIPOUCXOANT 3aPOXK-
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JICHUE U Pa3BUTHE MTOBPEKICHNH, €Ille HE MPUBOIMINX K Pa3pyIICHHIO CHCTEMBI.
B sTOM cirydae He0OXOaMMO MTOBTOPHUTE pacdeT 00IIero HapsKeHHO-Ie(pOPMUPO-
BaHHOTO COCTOSIHUS, HCIIONB3Ys PENYLIMPOBAHHBIE 3HAYEHHS )KECTKOCTEH MTOBPEXK-
JICHHBIX AJIEMEHTOB CHCTEMBI. PeyliMpoBaHNe BEIMYHH KECTKOCTEH BBITOIHSCT-
Csl B COOTBETCTBHH C PeaM3yeMbIM MECTHBIM MEXaHU3MOM pazpymieHus. Mrtepa-
TUBHAs TIPOIEYpPa BBITOIHIETCS 10 TEX IOp, ITOKA HE MPOSIBUTCS HOBBIA Mexa-
HU3M pa3pyLIeHHs (TOIyCKaeMOTo MPH KCILTyaTalliy) BIUIOTh A0 MPEACKa3aHHs
KPUTHYECKOTO MEXaHNW3Ma pa3pynIeHus (He IOITyCKaeMOro P SKCITyaTamnH).

1.3.4 TIpumep r106aabHOIi Mpoueaypsl ¢ MOCTPOEHHEM MOBEPXHOCTH
OTKJIHKA.

[MmoOanbHEI KpUTEpHA pa3pyHmIeHHUs yCTAHABIUBACTCS MJIS CEKIMH TPYOBI
paiizepa. Kak mpaBmiio, Takoi cekuuel sBiseTcs dIeMEeHT TpyOBl paiizepa mpu-
MepHO 15 M ATMHOH, MpeacTaBIAromuil coboit TpyOy ¢ IBYMsI KOHIIEBHIMU (H-
TuHramMu. CoeMHEHNE ABYX CEKIMH TaKKe MOXKET OBITh CMOJCTMPOBAHO MyTEM
MIOCTPOCHUS JBYX PA3JCIbHBIX MOBEPXHOCTEH OTKIIMKA: OIXHOMW ISt TPYOBI M Of-
HOM JI71s1 BTIEMEHTa COSANHEHNS. J{JIsl JUTMHHBIX HEMIPEPBIBHBIX TPYO pai3epoB I1o-
OaNBHBIN KpUTEpHUil pa3pymeHust OOBITHO YCTAaHABIMUBACTCS TONBKO IS TPYOBI.

Cexmms TpyOBI HWCCIemyeTcss Ha BO3ICHCTBUS HNaBieHUs P, mpomompHON
cuiel A, marubarorero MoMeHTa M W kpyTsmero Mmomernrta 1. Harpysku, npu-
JIO’KEHHBIE K CEKIIMHU TPYOBI paii3epa, Hoka3aHbl Ha puc. 1.

— A
' = NMOIDT
B

Puc. 1
Cxema HarpyXeHus cekiuu TpyOs! paiizepa u3 ITKM.

Heo0xoanmo nog4epKHyTh, 9TO IPH MPOESKTHPOBAHUN METAJUINIECKUX TPyO
paii3epoB KpydeHHEM, KaK IPpaBHiIo, IpeHedperaror. OnHaKo, 3TO HE JOITYyCTHMO
It TpyOsI paitzepa u3 [IKM, mpodHOCTH KOTOPOTO O0Jiee TyBCTBUTEIbHA K C/IBHU-
Ty U CHIIBHO 3aBUCHT OT CTPYKTYpBHI apMHupoBaHus. [losToMy npuioxkenne gaxe
OTHOCHTEJIFHO HEOONBIINX KPYTSIIMX MOMEHTOB MOXKET MOCTY>KUTH ITPUINHOMN
€T0 pa3pymeHNsI.
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Juis kaxmoil KOMOMHAIIMM HArpy30K BBITIONHSETCS aHAJ W3 HANPSDKCHHN B
Ka)KI0H TOUKE CEKIMU M MPOU3BOANTCS MIPOBEPKA IO BCEM KPUTEPHSIM pa3pyIie-
Hus. [lo pesynpraram cTpouTCs YeThIpEXMEpHast TOBEPXHOCTH Pa3pyIICHHUS CEK-
UM TPYOH! paitzepa. TunmaHas moBepXHOCTH pa3pymeHus st [IKM cTpykrypsr
apmupoBarus 0°/90° mokazaHa Ha puc. 2.

Thocp

Tyoanl

Puc. 2
Ipocteiimas noBepxHOCTS pazpymenust 1t IIKM crpykrypsr apmuposanust 0°/90°.

IIpu HarpyxeHHH TpyObl BHYTPCHHUM JaBICHHUEM HAIPSKCHHS, BO3HHMKA-
IOIIHE B BOJIOKHAX, OPUEHTHPOBAHHBIX B TAHTCHLIMAIBHOM HAIllPaBJICHHUH, BBOE
MIPEBBIMIAIOT HANPSKEHNS B BOJIOKHAX, OPUEHTHPOBAHHBIX B OCEBOM Halpasiie-
HUM (U IPOCTOTHI MPEIIONIAraeTCsl, YTO KOJMYECTBO BOJIOKOH B 00OMX HalpaB-
JICHUSIX OIMHAKOBO). [IJisi TOHKOCTEHHOW TPYObl MOXKHO CUUTAaTh, YTO BEJIMYUHA
MPEAeTFHOTO BHYTPEHHETO JaBICHHUS, OTPEIENIeTCs] MAaKCHMAIbHBIMU HarpshKe-
HUSIMH B BOJIOKHAX, OPHEHTUPOBAHHBIX B TAHTCHIIMAIBHOM HampaBiieHuH, (ycio-
BHE, KOTOPOE YacTO HE pean3yeTcs A KOMIIO3UTHBIX paiizepoB). Pacuer mo3so-
JIAET NOJTYy4YUTh P\ IOBEPXHOCTH pa3pyIICHHS Ha OCH JABICHUA. DTO MOKA3aHO Ha
puc. 3 nis niymMepHoro «P — A» kpuTepus pa3pymeHus.

Ecnu Tpy6a paiizepa moOMUMO BHYTPEHHETO JaBJICHHUS MOABEPTacTCs BO3CH-
CTBHIO €1lIe U OCEBOM CHIIBI, TO HAIPSDKEHUS] B OCEBBIX BOJIOKHAX OyayT Bo3pac-
Tarh. [Ipenen NpoYyHOCTH OCEBBIX BOJIOKOH, JOCTAaTOUHBIH U1 BOCIPUATHS OCE-
BOH HAarpy3KH H JaBIIEHHs, TIO3BOJISET MOTy4uTh To4KH P, n P, B mobansHom kpu-
Tepuu paspyuienus. Touka P, XapakTepusyeT MakKCUMajbHyHO OCEBYIO HArpy3Ky
IpU [IEHCTBUM MaKCHMAIIbHOTO JapieHus. Touka P, cOOTBETCTBYET MaKCHMallb-
HOW OCEeBOH Harpy3ke 0e3 ydyera BHyTpeHHero naBneHus. [Ipeneoperas addexra-
miu [TyaccoHa n B3auMoieiicTBUEM MEX/y BOJIOKHaMH, OTM0OaroIas IOBEpXHOCTH
paspylIeHus JaeTCs IMHUAMH MeX 1y Toukamu P, P, u P..
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P,
Basp fites idm | Py sxial fibew Lubusw
Py
axial force
R 4P,
Leminate buckling

Puc. 3
IoBepxHOCTH pa3pynieHus TpyOs! paiizepa u3 IIKM,
Harpy>K€HHOTO BHYTPEHHUM JaBI€HUEM U OCEBOH CHUIIOM.

Ilox neficTBUEM BHEIIHETO JABJICHUS IPOUCXOAUT JIOKAJIbHAS [IOTEPsS yCTOM-
yuBOCTH. KpUTHUeckoMy NaBIEHHUIO JOKaJIbHOI MOTEpH yCTONIMBOCTH COOTBET-
cTtByeT Touka P,. Eciu I0ImycTuTh, 4TO HA BEJIUYMHY KPUTHYECKOTO JABJICHUS
JIOKaJIbHOHM IIOTEPU yCTOMYMBOCTU HE OKa3bIBACT BIMSIHHUE OCEBas HArpyska, TO
Touka P, coOTBETCTBYeT KOMOMHHMPOBAHHOMY BO3JEHCTBUIO MaKCHMMalbHOTO
BHEILHETO JaBICHNS U MAKCUMaJIbHONW OCEBOM HAIPy3KH.

ITockonpKy IIpU MPOEKTUPOBAHUU PAW3EPOB CTAPAOTCSl HE JOIYCTUTH BO3-
HUKHOBEHUSI COKMMAIOIUX OCEBBIX HAarpy3oK, TO IIOBEPXHOCTb pa3pyllEHUs He
pacIpoCTpaHsIeTCs B OTPULIATEIIBHOM HAIIPABJIICHUHU IIOJYOCU «OCEBasl CUIIay.

Ecnu k TpyOe paiizepa Npuiio)KeH KpyTAIIMi MOMEHT, TO IIPU CTPYKTYype ap-
mupoBanus 0°/90° B BOJIOKHAX HanpsDKEHHs HE BO3HUKAIOT. KpyTsmmi MOMEHT
OyzneT BOCIIpUHUMAThCS Marpuueil. [loaToMy npenenbHbli KpyTAnii MOMEHT B
JTAHHOM CJIydae MpOIOPIHOHANIEH IPOYHOCTH MaTPHIbI Ha CIBUT (CM. puc. 4).

pressare

hoop fibee fudarg : ::
= .I'(-E‘-“- il o ik
; e
3 P

1 hu.ul Fodce

o g

Torseon
] Py
——ry—-

Puc. 4
OO011ast MOBEPXHOCTH pa3pylleHus TpyObl paiiszepa u3 [1IKM,
HArpy>XCHHOTO BHEIIHUM JABJICHHEM, OCCBOIl CUIION U KPYTAIIMM MOMEHTOM.
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OueBHUIHO, YTO peabHbIC MOBEPXHOCTH pa3pyLICHHUs] Ooiee CIOXKHBI, I0-
CKONIBKY OoJiee CIIO)KHA CTPYKTypa apMHPOBaHHMS, KPOME TOTO, HCCIEIOBaHMS
JIOJDKHBI BBITTOMHATHCS [UIS CITydas TPEXMEPHOTO HANPSDKCHHOTO COCTOSHUS C
y4aeToM 3¢ PEKTOB, BOSHUKAIOIINX Ha MOBEPXHOCTH Pa3Zeia «KOMIIO3UT-METaLD».
Lespio 3TOTO MpHMEpa ABISIIACH TO3TANHAS IEMOHCTPAIHS IPUHINIIA TOCTPOE-
HUSI TOBEPXHOCTH Pa3pyIICHUSL.

2 ONIPEJIEJIEHUE TOJIIIIMHBI CTEHKH PA3EPA
N3 MMIOJIMMEPHOTI'O KOMITIO3UTHOI'O MATEPHUAJIA

2.1 Beibop TonmiHEI CTEHKH TPYOH! paiizepa 3 [IKM 6asupyetcs Ha HE0O-
XOIIMMOCTH OOECTIEYCHUSI IPOYHOCTH (YCTONUMBOCTH) M HEOOXOAMMOTO YPOBHS
Oe3omacHOCTH paizepa. Pacuer HOMKEeH BBITOMHATHCS IS Hambonee Hebiaro-
MPUSATHOTO COYECTAHNS BOSMOXKHBIX Harpy3oK.

2.2 TonmuHa cTeHKH TPYOBI paiizepa IOHKHA OTPENEISITECS UCXOAS U3 Cie-
JYIOIIMX YCJIOBHIA:

MECTHOU IIPOYHOCTH TPYOBI paii3epa;

JIOCTAaTOYHOMN JIOKAIbHOW YCTOWYMBOCTRIO TPYOHI paif3epa.

2.3 Tlo 3Ha4eHUSAM TIONEH TepeMerIeHui, qeopMaIiii U yCHINH, COOTBET-
CTBYIOIIMM TOJOKEHHUIO YIPYTOH CTaTHYeCKOW JIMHUM paii3epa mpu Hamboiee
HEOJIArOMpPUSATHOM COYETaHUHM BO3MOXKHBIX HArpy30K, ONPEACISAIOTCS SIEMEHTHI
BeKTOpa JedopMaIun Jiroboro cedeHus TpyOos! paiizepa u3z [IKM B mmobambHOM
TEKApTOBOH CHCTEME KOOP/IMHAT X, ¥, Z {€_, €0 €5 €0 6 axy}. Juist kaxxoro ciost

2% Tyz’

I[IKM st nedopmannu npeodpasyrores K 1ehopMannsM B ITTaBHBIX 0CAX cios 1,

2,3 {&,, €, €535 €35 €3> €, TIO POPMyITAM
811 8)0(
€ €,
833 . 8zz
=[T1] , (2.3)
823 vz
813 Xz
812 sxy
m? n? 0 0 0 2mn
n? m? 0 0 0 —2mn
0 0 1 0 0 0
rne [T]=
0 0 0 m —-n 0
0 0 0 n m 0
—mn mn 0 0 0 (m? —n?)
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M B COOTBETCTBUHU C PEKOMEH/AIMAMH BBIYMCIIIOTCS HANPSKEHUA {G,, O,
O, Oy O3, O, B K&KIIOM CIIOE. 3aTeM, COTOCTABJIAS MOJTyYCHHbIC 3HAYEHUS Ha-
NPSDKEHUH ¢ KPUTEPUEM MPOYHOCTH VIS KaKIOTO CIIOS, BBIIOIHACTCS OLCHKA
MPEeNEeNBHOTO COCTOSHHSI.

2.4 TIpy BBITIONHEHUH PACUETOB UCIIONB3YIOTCS CIeAyIomune KO3 OUIMESHTHI
6e3omacHOCTH 1151 TPYOHI paitzepa u3 [IKM:

-1 vy, — K03 PUIMERT 3HAYNMOCTH HATPY3KH NPUHUMAETCS B COOTBETCTBUM

¢ tabi. 1

Tabnuma 1
Koa¢pdpuunenTbl 3HAYHMOCTH KOMIIOHEHTOB HArpy3KH

Bun narpysku s

BHemHee rupocraTuueckoe 1aBleHne
JlaBieHue BHyTPEHHEH UKOCTH: THAPOCTATHYECKOE U TUHAMUYECKOE 1,2
YpoBHU BOZIBI

Bec n maBydecTs paiizepa, HOKPBITHS, 0OpacTaHue, aHOIbI, MOYIIH IIaBYYECTH, COEp-
JKUMOE ¥ OCHACTKA

Bec BHyTpeHHeH XHAKOCTH

Hartspxenne paiizepa

IIpunoxxeHHbIe IepeMENIeHNs 1 HArPy3KH, BO3HUKAIOIIHE IIPH aKTHBHOM IO3UIOHUPO-
Baruu [THK/FSPM/MCIT

TemmepaTypHble Harpy3Kku

B3aumoneiicTBue paiizepa ¢ TpyHTOM

1,1

s

Bounbt

BuyTpennue BOIHbI 1 Apyrue 3G deKThl, 00yCIOBICHHBIE Pa3IHYUEM ILIOTHOCTH BOJIBI
Teuenus

3emueTpsiceHus

Cwmewenus [THK/FSPM/MCII, 06ycnoBieHHbIe BETPOM, BOJTHEHHEM U TCICHUEM:
cpenHee CMeLIeHHe OT YCTOWYHBOTO BOIHOBOTO Apeiida, CUITbl BETpa U TeUCHHIA,
BOJIHOBBIC YaCTOTHBIC JABIHIKCHHS;

— HU3KOYaCTOTHbIE KOJIeOaHHsI.

1.3

.2 ¥, — Koo PUINEHT MOJETUPOBAHUS MAPIUAILHON HArPY3KH, YIUTHIBAIO-
IIMH MOTPEITHOCTH HJeau3alui U CUCTEMaTHYeCKHe OIIMOKM, BO3HUKAFOIIHE
IIpU TOCTPOSHUN MaTeMaTH4YeCcKUX Mojenell koHCTpykuuu. ITpu ucnonas3oBaHnn
KaK aHAJIMTUYECKUX, TaK W YHCIeHHBIX (Hanmpumep, MKD) meronoB pacyera B
npejiesiax NPUHATBIX JTOMYIIEHUH U orpanudenuit yo, = 1,0. Ecnu ke otu mMeTo-
JIbI IPUMEHSIOTCA 3a MpeesiaMy IPUHATHIX AOMYIIEHUI U orpaHUYeHUH, To, KaKk
MHHUMYM, JIOJDKHA IPMHUMATHCS BennuuHa v, = 1,1. Kpome Toro, mpu ucross-
30BaHUM YUCIEHHBIX METOIOB HEOOXOJMMO ITOATBEPIUTH CXOAUMOCTH BBIYUCITH-
TEJILHOW MPOLETYPHI.
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.3 v,, — KO3 (DUIHMEHT CONPOTUBIICHUS MaTEPUAa, YIUTHIBAIOIIMI IO peIl-
HOCTb ONPEJIENICHAs CBOMCTB MaTepuana. UNCIeHHbIE 3HAYEHHS Y, TPUBEIEHBI
B Ta0m. 2.

Tabnuma 2
Ko3¢p¢puunenTnl conpoTuBiieHHsi MaTepuajia

Kosddunuent Bapuanuu npeiesioB NpodHOCTH v

v<10% |10 % <v<12,5%|12,5% <v<15%

CreneHb 3KCHJ’IyaTaL[HOHHOI>‘I HAOC)KHOCTH

XpynKuii THIT paspyLieHus

[ToBbIIEHHO HKCIITyaTallHOHHOMN HaIe)KHOCTH 1,22 1,33 1,49
JIJ1 TPaHCIIOPTUPOBKHU arpeCCUBHbIX CPEL 1,34 1,53 1,83
Jnist ceficMUYeCcKH ONacHBIX paiioHOB 1,47 1,75 2,29

IInacTuyHbIA MK BA3KHI THI pa3pyIIeHUs]

[oBBIIICHHOM KCIUTYyaTAIIMOHHOMN HAaCKHOCTH 1,11 1,16 1,23
JI1 TpaHCTIOPTUPOBKHU arpeCCUBHBIX CPEN 1,22 1,33 1,49
JInist ceficMUYecKH ONacHbIX paiioHOB 1,34 1,53 1,83

4y, — k03QGHIMEHT MONETUPOBAHKS CONPOTHBIICHHUS, YUHTBIBAIOIIHI pa3-
JMYAS MEXKY (HaKTHISCKUMU U PACUCTHBIMH 3HAYCHHUSAMH MPEICTBHOTO COCTOSI-
HUs (CONMPOTHBIICHHUS), BHIYMCIICHHBIMU 110 MIPUHATOMY KPUTEPHUIO Pa3pyLICHHS.
Yucnennple 3Ha4eHHs KodQQUIMEHTa Y, , MU KaKI0ro KpUTEpUs paspyIleHHs
NpUBEJCHBI B Ta01. 3.

Tabnuna 3
KoadduuueHTs! Mo 1MPOBAHNUS CONIPOTHBICHHS

Kpurepuit paspyienus Yea
PazpyuieHue BOIIOKOH 1,0
PacTpeckuBanme MaTpuIbl 1,0-1,5
Paccnoenne 1,0-2,0
Ocraroynas fedopmans 1,0
IIpenen NpoyHOCTH OPTOTPOIIHBIX TOMOT€HHBIX MAaTEPHUAJIOB 1,25
IoTepst ycToitunBoCTH 1,0-2,0
HN36bITO4HbBIE MEpeMeIeH s 1,0
JlnutenbHas NpO4YHOCTh 0,1-1,0
Yceranocts 0,1-1,0

274



3 PACYET IPOYHOCTH PAM3EPA
N3 HOIMMEPHOI'O KOMIIO3UTHOT'O MATEPUAJIA
IPU TEMCTBUA BHYTPEHHET O JIABJIEHUS

3.1 Pazpymenue (paspeiB) TpyOsl paiizepa n3 [IKM moxeT BO3HHKATh B
pe3yabrare NPHIOKEHHsS BHYTPEHHEro HM30BITOYHOTO AABIEHHS WIM KOMOMHH-
POBaHHOTO BO3ICHCTBHSI BHYTPEHHETO W30BITOYHOTO JABICHHS, OCEBOH CHIIBI U
M3rudaroero U KpyTsIiero MOMEHTOB. B 3ToM ciyvae 1mo pesynsraram pacuera
CTaTU4ECKOW YHmpyroi JTUHHMU pail3epa ompenenseTcs MOJOKEHUE MONEePEeYHOro
CEeYCHUs, B KOTOPOM BO3HMKAET Hanbosee HeOlaronpusaTHas KOMOMHAIMS yKa3aH-
HBIX Harpy3oK, JUIS ITOCIEIYIOIIEro pacyeTa MECTHOTO HarpshKEHHO-Ie(hOpMH-
POBAaHHOTO COCTOSAHUS. Pe3ynbraTtoM pacueTa SIBISIOTCS PACHpPEAEICHHs Hamps-
XKeHuHd 1 nedopmanuii B kakaoM cioe [IKM u comocTaBieHue ux ¢ KpUTEPUEM
MIpeJebHOrO COCTOSIHUSA, YKa3aHHOoro B 1L.1.5.

3.2 Ecim xots 661 ouH u3 cioeB [IKM nocturaer npeiensHOro coCTosHUS,
TO HEOOXOMMO OIPEIEINTh OCHOBHYIO IIPUYMHY €r0 BOSHUKHOBEHHS (pa3pylie-
HUE BOJIOKOH WJIM pa3pylieHue marpullpl). Ocoboe BHUMaHHE CIIEIyeT YIAEsITh
MPEJOTBPALICHUIO PAa3pYyLIEHUs apMUPYIOIUX BOJIOKOH, ONPENENIEMOr0o 37ECh
Kak paspymienue cios [IKM B HanpaBieHHH BOJOKOH (0cH 1 TOKaTbHON CHCTEMBI
KOOpAMHAT, cBsi3aHHOU co cinoeM ITKM). Paspymienue BoJIOKOH, BOCIIPUHHMARO-
IIMX CHJIOBBIC BO3/EHCTBUS, HE fomycKaeTcs. MoryT ObITh JOIYIIEHBI MOBPEX-
JeHus (pacTpecKUBaHNE) MaTPHULIBI ¥ TPAHUIIBI Pa3/iena «apMUPYIOIMHA MaTepra
— Marpuua» (pacciioeHue) My YCIOBUU COXPaHEHHsI TepMETHYHOCTH TPYObI pai-
3epa. Kak npaBuio, pacTpecKMBaHHE MaTpHIIBl AOIyCKaeTcs s TpyO paii3epos,
COZIeprKalllUX B CBOEM COCTaBE METAJUIMYECKUN WM MOJUMEpHBIN neitHep. [Ipu
OTCYTCTBUH JI€HHEPA T€PMETUYHOCTb OATBEPKAAETCS IKCIEPUMEHTAIIBHO.

3.3 B pesynbTare pacTpeCKUBaHUs MaTpPUIbl PACCIOCHUS T'PaHULBI pa3zena
«apMHUPYIOIIMN MaTepuall — MaTpHULa» MOXKET IPOUCXOAUTh CHHKEHUE YIPYTUX
XapaKTEepUCTUK U NpeesnoB npouHocty ciost IIKM npu coxatuu U casure, KOTo-
PO€ IOIDKHO OBITh YYTEHO IPH BHIIIOIHEHUN PACUETOB HAa YCTOHYMBOCTD (BEJINYH-
HY KPUTHUYECKOH HAarpy3KH).

4 PACYET TPYBbI PAU3EPA U3 TOJIUMEPHOI'O
KOMITO3UTHOI'O MATEPHAJIA HA YCTOMYUBOCThH

[Tpu nccnenoBanum ycroitunBocty TpyOs! paiizepa n3 [IKM moryT ncnons3o-
BaTbCA [BA alIbTEPHATUBHBIX NTOJXO0/AA, OCHOBAHHBIE HA PACCMOTPEHUU:
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OTAETHHBIX IEMEHTOB MPOCTOH (POPMBI, TaKUX KaK CEKIIMH TPYOBI, Oaikw,
[UIACTHHBI U 000JIOYKH;
KOHCTPYKLIMH B LIETIOM.

4.1 ACCJIEJOBAHUE YCTOMYMBOCTH
OT/AEJbHBIX SJIEMEHTOB TPYBbI PA3EPA

4.1.1 MccrnenoBaHWIo YCTOMYUBOCTH OTIAEIBHBIX DJIEMEHTOB TPYOBI paii-
3epa MpeUIeCcTBYET pacueT CTaTUUECKOW YNpyroi JUHHUM pailzepa, ycTaHaB-
JIUBATOIIN

BeTHMIUHBI 2(P(PEKTUBHBIX YCHITHH, MPUIOKEHHBIX K JIETATN/3JIEMEHTY TPyOBI
paiizepa NpHUIIETAONIMMH YacTsIMA KOHCTPYKIINH;

TPaHWYHBIC YCIIOBUS IJISl PACCMAaTPHBAEMOTO JIEMEHTa KOHCTPYKIMU B TEp-
MHHAaX KOMIIOHEHTOB JINHEWHBIX M YITIOBBIX KECTKOCTEH 110 BCEM HAIPABICHHSAM.

4.1.2 I1pu uccnemoBaHNH MMOTEPH YCTOMIMUBOCTH OTAEIBHBIX 3JIECMEHTOB TPY-
051 paitzepa n3 [IKM HEOOXOMUMO YUUTHIBATH BO3ICHCTBHUE:

0CCBOH CKMMAIOIICH CHIIBI;

H3ru0aroIero MOMEHTA,

KPYTSIIIETO MOMCHTA;

BHEIITHETO H30BITOYHOTO AABICHHUS,

a TakXKe BIMSIHUE aHU30TPOIIMH ¥ TEOMETPHUECKUX HECOBEPIIICHCTB HA BEIIH-
YMHY KPUTHYECKOH Harpy3KH.

Bo3mokHO paccMoTpeHne KOMOMHHUPOBAaHHOTO HArpyKeHHs TPyOblI paiizepa
OCEBOH pacTATUBAIOMICH CHIION, M3THOAIOMINM MOMEHTOM, KPYTSIIINM MOMEHTOM
Y BHEIITHUM JIaBJICHHUEM, WJIH BHYTPEHHNM N30BITOYHBIM IaBICHHEM, OCEBOH pac-
TATHBAIOMICH/CKIMAIOIICH, CHIION, M3TUOAONINM U KPYTAIIAM MOMEHTAMHU.

4.1.3 B pesynsrate TpHIOKEHHS TPOJOIBHON CKUMAIOMIEH CHIIBI MOXET
BO3HHKATh TIT00abHas (cTep)kKHEeBast) (popMa MOTeps YCTOWIMBOCTH, JOKAJIbHAS
TOTeps yCTOMYMBOCTH CTEHKH TPYOHBI paiizepa mim KoMOMHAIH 0benx (hopm mo-
TEpU YCTOMYMBOCTH. B 3TOM citydae KpuTHUecKne 3HAYEHHUS OCEBBIX HOPMallb-
HBIX HaNPSDKCHWH, COOTBETCTBYIOMIHX TIOOAIHHOM O, gtobat 1 JIOKalbHOH G,
(hopMam moTEpH yCTOHYMBOCTH, a TaKKe 3HAUYCHHS JOIYCKAEMBIX IO YCIOBHIO
YCTONYUBOCTH HOPMAJBHBIX HAMPSKEHANH G OTIPECTISIFOTCS CIEAYIOIIMHA
3aBUCHMOCTSIMH:

buckling

_ n : (4.1.3-1)

Gbuckling buck global Gbuc‘k local
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2 2
~ -k _ R kAlocaln va 4132
Gbuckglobal - ‘A global Gcrglabal - 5 ’ ( sLeJT )
L 2
~ tr kA local Enx Kl
T S (4.13-3)
uck local ‘Alocal ~ crlocal R 3(1 2
[ ( N vx()v()x ]
rae L —»sddexrrBHas 1iuuHa TpyObl paid3epa Ipu pacCMOTPEHUH 100aibHOM (OopMBI TOTEPHU YCTOM-

YHBOCTH,
R — panuyc KOHTypa NOIEPEYHOTo CeYeHUst TPyObI paii3epa,
{ — TONIMHA CTEHKHU TPYOBI paiizepa,
X — KOOpJMHATa B HAIIPaBICHUU OCH paif3epa,
6 — xoopaMHAaTa B OKPY’KHOM HaIlpaBICHUH,
E_ —>pdekTBHBIA MOTYJIb YIIPYTOCTH B HAIPABJIEHUU OCH paiizepa,
v, — dbdextunbIi k03 Puument [Tyaccona B MIOCKOCTH apPMUPOBAHHUS,
K, — ko5 dpuurent aHu30TPOIINH, BHIMUCIAEMBIH 10 Gopmyite:

E 12 E 12 G 172
Kl—{Z[lJrvve(ﬂ) ](i) - } (4.13-4)
“\E E) E

xx xx xx

3neck E, — 5 pekTHBHBIH MOYIb YIIPYTOCTH B OKPY)KHOM HAIIPABJIEHUH,
G, — 5hdeKTUBHBIH MOLYIIb C/IBUTa B IIIOCKOCTH aPMUPOBAHHUSL.

3ameTnM, 9T0 3()(EKTUBHBIC YIPYrHe KOHCTAHTHI ONPENEIICHBI TONBKO IS
CHMMETPHYHBIX KOMIIO3UTOB.

IMonwmxkaronye K03()(HUINEHTHI, YYUTHIBAIOIINE BIUSHUE T'€OMETPHUECKUX
HECOBEPEHCTB K, etoba 1 k ; 1pcr TPAHAMAIOTCS paBHbIME 0,67 11 0,5 COOTBETCTBEHHO.

Jast ciry4yast KHHEMaTHYeCKOTO BO3MYIIEHUS JOITyCKaeTcs I1odanbpHas hopma
MIOTEPH YCTOHYMUBOCTH, €CIIM OHA HE HHULIMHUPYET JIOKAJIbHOH MOTEPH YCTOHIHMBO-
CTH, CBEpXHOPMATUBHBIX MIEpEMEIIECHIH 1 BUOpaLnii.

4.1.4 Ecim B sneMeHTax TpyOBI paii3epa BO3HHKACT M3THOAIONINI MOMEHT,
TO I10 JOCTMKCHUH UM KPUTHIECKON BEITMYMHBI TPOUCXOANT TOTEPS yCTONUNBO-
CTH. Beruuciienue 3Ha9eHns yPyroro KpUTHYECKOTO U3THOAIONIEro MoMenTa M
¥ 3HAYCHHsI JIOITYCKAEMOTO 10 YCIIOBHIO YCTOHYHBOCTH W3THOAIOIIEIO MOMEHTA

Mbuckle HpOI/I3BOﬂﬂTCﬂ o CI)OpMyHe:

_ 1,3k, nRAE K,

MllC in; :k Alcr_ s (414)
buckling M [3(1 7vx0v0x)]1/2

rae R — paamyc KOHTypa MONEPEeYHOro ceueHus TpyObl paisepa,
¢ — TOJIIMHA CTEHKH TPYOBI paiizepa,
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X — KOOpJMHATA B HAIIPABIICHUH OCH pai3epa,
6 — KoopAMHAaTa B OKPY>KHOM HaIpaBIeHUH,
E —»ddexTHBHBI MOMYIs YIPYTOCTU B HAIIPAaBICHHU OCH paii3epa,

o
Vg Yy, — db0exTHBHBIE KO3 DHIHMEnRTH [Tyaccona B TOCKOCTH aPMUPOBAHHS,

K, — xospdpunment anuzorponuu,

k,, — TOHIKaOMuMi Kod(hGHUIMEHT, YIUTHBAIONIHH BIUAHHE TEOMETPHUECKHX HECOBEPIICHCTB,

KaK TIPaBuiio, mpunumaercs k = 0,5.

B nponecce nmpoekTupoBaHUS pal3epHON CUCTEMBI ISl MPEAOTBPAILECHUS
MOSIBIICHHUS W pa3BUTUS aedopmanuii n3ruda HeoOXoIMMO HpeaycMaTphBaTh
MEpPOTPUATHS 10 TMOJAEPKaHUI0 HEOOXOIMMOTO OCEBOTO pACTATHBAIOIIETO
YCUIIHSL.

4.1.5 Tlpu kpyueHHH BEIMYMHA KPUTHUYECKOTO KPYyTAIIETO MOMEHTa YIpy-
TOH MOTepH yCTOMYMBOCTH paifsepa M, ¥ BeIMYNHA JOIMYCKAEMOro MO YCIOBHIO

Ter

YCTOMYUBOCTH KPYTALIETO MOMCEHTA MTbuckle OIPEACIIAIOTCA B BUJC!

R (AxxAGQ - Aie) ti 8
, (4.1.5-1)

MT buckle = kT MTcr =21 ’7 kT DS

0
1/2 £3/4
L tr AGG DGS

e R, L,t — pajuyc KOHTypa MONEPEYHOTO CeYEHHUs, UTMHA M TONIIMHA CTEHKU TpyOB! paiisepa, co-
OTBETCTBEHHO,
A, Ay A 5 — DMEMEHTBI MATPHIIBI MEMOPaHHBIX kecTKoCTeH [TKM,

xx® 7007

> Dyg» D, — DIEMEHTBI MAaTPHIIBI M3rHOHBIX skecTKOCTEH TTKM,
k. — moHMWXarouMid Kod()(OUIUCHT, YYUTHIBAIOIINN BIUSHUE TEOMETPHYECKUX HECOBEP-

T
IIEHCTB, KaK NPaBuIIo, NpuHUMaercs k= 0,67.

X

[IpuBenennas ¢opmMyna crpaBeIMBa TOJIBKO JUISI CHMMETPUYHBIX OTHOCH-
TEJNIFHO cpeauHHOM noBepxHocTH [IKM, Korma Bce aieMeHThI MaTpHUIlbl CBs3aH-
HBIX JKECTKOCTEH PaBHbI HYIIO, T. €. B, =0 (i,j =x, 0) m ectn

00

1 < D e (AxxAQG B AZXG) tzr " 500

—< (4.1.5-2)
r \p_ 124,,D,, Rt,

4.1.6 ITpu Harpy>xeHnH TPyOBI paii3epa BHEIIHUM JaBICHHEM BEIWIHHA KPH-
THYECKOTO JIABJIEHUS YIIPYTOM MOTEPU YCTOMYMBOCTH p ¥ BEIMYUHA JIOMyCKae-

MOTO TI0 YCJIOBUIO YCTOHYMBOCTH JIaBJICHHUS p, . BBIYMCIIAETCSA 110 hopMyIIe:

_ 3k, (Dyy— B /A,,)

(4.1.6-1)

pbuckling = kppcr

R3
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[onmxaromuii K03 UIHEHT kp = 0,75 yJuTHIBaCT BIUSIHUE TEOMETPHYUECKUAX
HecoBeplIeHCTB. [lpuBeneHHas (opMmysa CIpaBeIMBa TONBKO JUIS JUTMHHBIX
TpyO. st TpyO Maoit IIIMHBI HCTIONB3yeTCs 3aBUCHMOCTB!

_ S’Skaee (Axere_Aie)ti "

p buckling = kpp o

(4.1.6-2)

3/2 4172
LR tr AGSDGG

npeanosnararomas cuMmMmerputo [IKM oTHOCHTENBHO CpENMHHON MOBEPXHO-
CTH U CIIPABEUINBYIO TONBKO ITPH BBIMOIHEHHUHN CIIEAYIOIIETO YCIOBHS:
3/2 2 2 q1/2
D (AxxASG - A xe) tr LZ

00

> 500. (4.1.6-3)

D 124,D_, Rt

Benwunna p, onpenenseT MUHUMaNbHOE BHYTPEHHEE JIABIEHUE, HEOOXO0MH-
Moe ISl TIPENOTBpAIIeHHs TTOTePH YCTOHYMBOCTH TpYOBI paiizepa. B mpormecce
MOHTaXka OCYIIEHHOTO pai3epa p . = 0 IpHpaBHUBAETCS HYIIO, & TO BPEMS KaK
TIPH MOHTAXKE € 3aMOJHEHHEM TPYObI BOIOK p . = p,.

4.1.7 IlpoBepka Hecymiel cCIOCOOHOCTH pal3epa IUIs BCEX PaCCMOTPEHHBIX
ClTyJaeB HAarpy >KEHHs BBIIOIHAETCS 110 (hopmyIe:

Fbuckle

Ve Vg FE— 4.1.7-1)

Yatvuckte Y Rabuckie

rae F —3HayeHus ACHCTBYIOLIMX HanpsbkeHui nnu yeunuii (o, M, T, p);
F suckie — SHAUEHHS JIOMYCKAEMBIX 10 YCIIOBUIO YCTOHYMBOCTH HaNpskeHUid uim yeunuii (o, M, T, p);
Y, — K09 GUUMEHT 3HAYUMOCTH MapUUATLHON HArPy3KH;
Yy — KOOQOUUMEHT MOZIETMPOBAHHS IAPUHATBHON HATPY3KH;
— K03(HUIMEHT MapIHaIbHOTO CONPOTHBIICHHUS;

— K09 HUIMEHT MOJEITHPOBAHNS MaPIUATBLHOTO CONPOTUBICHHS.

’YMbuz'k/e
YRdbuL'k/e

[Ipu yuere yka3aHHBIX BBIIIE TOHMKAIOMNX KOAPPHUIIEHTOB K03 PuiineH-
TBL Y, ciie W Y picise MOTYT OBITB TIDHHATEI paBHBIMA 1,0.

Koo pumuenT mMomenmpoBanus MapuuanbHOW Harpy3KH Yo, JOJDKEH Y4H-
THIBaTh TOYHOCTH OTPEIEICHHUSI TCOMETPHUECKIX HECOBEPIICHCTB M TPAHIMIHBIX
YCIIOBHH.

[Ipu coBMECTHOM NEHCTBUU OCEBOI CHIIBI, M3THOAIOIIEr0 MOMEHTA, KPYTsi-
IIIETO MOMEHTA M HaPYXXHOTO JABJICHHS yCTOWYMBOCTH pai3epa cuuTaeTcs ole-
CTIEYCHHOM, €CITM YIOBIECTBOPSIETCS CIIEAYIONIEE HEPABEHCTBO:
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F c M M p 1
__7 . n < , (4.1.7-2)

~ ~ ~

E s esie pce Moere  Mrmierte  Pruckte Ve Ysa " Viuekie " Y Rabuckie

e ©, M, M, 1 p—3Ha4eHUs OCEBBIX CKUMAIOUIMX HANPSKEHNH, M3TMOAIOIIET0 MOMEHTA, KPY TALIETO
MOMEHTA U BHEIITHETO JIaBJICHUSI.

4.2 PACYET TPYBbI PAM3EPA U3 IIOJTUMEPHOI'O
KOMIIO3UTHOI'O MATEPHAJIA HA YCTOMYHUBOCTD B IIEJIOM

4.2.1 VccrnenoBaHne yCTOHYMBOCTH KOHCTPYKIIMH TPYOBI paiizepa B HEIOM
BBITIOJTHACTCS ITyTEM HCIOJIB30BAHHSI METOAOB YHCIEHHOTO MOJEIUPOBAHMS.

4.2.2 TIpuMeHEeHHE METOIOB YHCICHHOTO MOIEIHPOBAHUS TPEeOYeT BBIMON-
HEHUS OIIEHKH CXOAMMOCTH TOJIydaeMoro pemreHus. [loatomy Ha mepBoM 3rare
BBITIOJTHACTCS pacdyeT 3HA4CHUs] KPUTHYECKON Harpys3KH, HCIIONB3Ysl B KauecTBE
MCXOJHBIX JJAHHBIX BEIMYMHBI yIPYTrux Xapakrepuctuk IIKM, onpenenexusie 6e3
ydeTa Jerpajanuy CBOMCTB Marepuaina. IlomydeHHBIE pe3ynbTaTshl yTOUHSIOTCS
IyTEM TOBBIMICHUS IUCKPETH3ALNN KOHEYHO-3JIEMEHTHON MOJENN 10 TeX oD,
MOKa TIepBOE COOCTBEHHOE YHCIIO M COOTBETCTBYIOIIAs €My COOCTBEeHHas (hopma
HE CTaHyT NPaKTUYECKH HEM3MEHHBI, HE CMOTpS Ha AajbHeimue yrounenus. Lle-
JbIO ONMCAHHOHM HpOLENypHl SBIAETCS YCTAHOBIEHHE XapaKTEPHBIX (OpPM IoTe-
PH YCTOHYUBOCTH paii3epHOM CUCTEMBI U OIIEHKA TPeOyeMOil ISl ITOCIIEIYIOIIETo
aHaJIM3a AUCKPETH3ALUH KOHCTPYKIIHH.

4.2.3 JlanpHeiimee yTOYHEHIE MaTeMaTHYECKOH MOAEIH PEAIoaraeT y4aer
TEOMETPUUECKON HEIMMHEHHOCTH | BBITIOJIHEHUE TIOIIAaroBOTO aHaJIN3a C IIPOBEp-
KOM Ha yHOBJIETBOPEHNE KPUTEPHUIO PA3PYIICHHS HA KAXKIOM Iare Harpy KeHHs.
Ecnu nporno3upyercs NOsBICHNE TaKUX Pa3pylIeHUi, KaK pacTpecKUBaHNE Ma-
TPHIBI WM PACCIOCHHUE, TO MOCIEAYIOIIEe HCCIeI0BAHNE HArPYKEHHUS TOIDKHO
BBINIOJIHATBCS C y4eTOM Jerpagauuu cBoiicts IIKM.

4.2.4 Tlpu oueHKe BIUSHUS T€OMETPUUECKUX HECOBEPIICHCTB HA BEITMYHHBI
KPUTHYECKUX HArpy30K HEOOXOOMMO YYECTh TEXHOJIOIMYECKHE JOIYCKH Ha M3-
roroBieHue n3nennit nu3 [TIKM.

4.2.5 Jlyis TpyOsI paitzepa u3 IIKM, comepxatiero B CBOeM COoCcTaBe JIeHHED,
HEOOXOANMO HCCIIEA0BATh BO3MOKHOCTH €ro MOTEPH YCTOWYHBOCTH, OOYCIIOB-
JICHHYIO0 TaHT€HIMAJIBHBIMH CKMMAIOIIUMH YCHIHAMHU. [Ipn 3ToM Heobxoaumo
paccMOTpETh:

MOTEPI0 YCTOMUMBOCTH, OOYCIIOBICHHYIO OTPHUIIATEIbHBIM BHYTPEHHHUM JIaB-
JICHHEM (T. €. BaKyyMOM), Oe3 ydeTa BHEIIHETO JaBIICHUS,
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MOTEPI0 YCTOMYMBOCTH JieliHepa, OOyCIIOBIEHHYIO IABICHHEM, BO3HHUKAIO-
MM B PE3yJIbTaTe MPHIOKEHNS K KOMIIO3UTHOM CTEHKE TPYOBI paif3epa BHEIIHETO
JIaBIICHUS;

MIOTEPIO YCTOWIMBOCTH JICHHEPa, 00YCIIOBICHHYIO BHEITHUM JIaBICHUEM BOJIBI
(paccmarpuBaeTCsl TOJIBKO B ClTydae MPOHHUKHOBEHHUSI MOPCKOH BOJBI K BHEITHEH
MTOBEPXHOCTH BHYTPEHHETO JICHHEPa);

THIPaBIMYECKUH yaap, BHI3BIBACMBIN HAKOIJICHHBIM JaBICHHEM B AedekTax
TTOBEPXHOCTH pa3liesia MeXy JCHHEPOM U KOMITO3UTHOHW 000JI0YKOM TPyOH! paii-
3epa, MPH BHE3AITHOM MTa/ICHUH JaBJICHUS BHYTPH JICHHEPA;

4.2.6 Pacuer TpyOnI paifzepa u3 IIKM Ha aBHHHOE CMSITHE HE BEITIONHS-
€TCsl, TOCKONIBKY JIOKaJIbHAS TIOTepsT YCTOWIHBOCTH TPYyO paitzepoB m3 [IKM ne
JIOITyCKAeTCH.

5 KPUTEPUHU JOKAJIbHOM ITPOYHOCTHU TPYE PAM3EPOB
N3 IMTOJIMMEPHOI'O KOMIIO3UIIMOHHOI'O MATEPHAJIA
B PAOHE Y3JIOB COEJUHEHUA

5.1 [Ins xoHIIEBBIX (PUTHHTOB COEAWHEHHS CceKuuit TpyO paitzepa mz [IKM,
BBINTOJTHEHHBIX N3 METAJUTMUECKUX MaTepHaoB, KPUTEPUH JIOKAJTbHON TPOIYHOCTH
JOJDKHBI COOTBETCTBOBATH 3.4.1 wactu 11 «Paitzepsi».

5.2 TloBbIICHHOE BHUMAHHUE CIEIYET YACHATh MPOYHOCTH COCTUHEHHS KOH-
LIEBOTO (PUTHHTA C METAJUTMYCCKIM BHYTPEHHHUM JIEHHEPOM H TIOBEPXHOCTH pas3-
nena cuoBoit obomouku u3 [IKM u Merammndeckoro BHyTpEeHHETO JeiHepa (To-
BEPXHOCTH pazzena «Mmetamt — [IKM»).

5.3 Pacuer nokanbHOTO HAMPSKEHHO-IE(POPMUPOBAHHOTO COCTOSIHUS ¥ TIPOY-
HOCTH COEAMHEHNUS KOHIIEBOTO (PUTHHTA C METAJUINYECKUM BHYTPEHHHM JIEHHE-
POM U MOBEPXHOCTH paszzaeina «Meramut — [IIKM» omkeH BBIIOIHATHCS HAa OCHOBE
Harpy3oK M TPaHUYHBIX YCIOBHUM, ONPENECICHHBIX 110 3HAYCHUSIM IIOJIEH Tepeme-
IIeHUH, eOopMaIiii U YCHUIINH, COOTBETCTBYIOIINM TTOJIOKEHHIO YIIPYTOH CTaTH-
YeCcKo# IMHIH TPYOHI paiizepa Mpu HanOoIee HeOMaronpusITHOM COUYSTaHUH BO3-
MOXKHBIX Harpy3ox.

5.4 TIpu BBHIOIHEHNH pacyeTa JIOKAIBHOTO HAMPsHKEHHO-Ie()OpMHUPOBaHHO-
TO COCTOSIHHSI ¥ IPOYHOCTH COCTMHEHHS KOHIIEBOTO (PHTHHTA C METATHUCCKIM
BHYTPEHHHM JICHTHEPOM M TIOBEPXHOCTH paszzuena «metamt — [IKM» momkHo OBITh
YYTCHO:

BO3MOXXHOE HECOOTBETCTBHE JHMHEHHBIX KOA((UIMEHTOB TeMmepaTypHOTO
pacIIMpeHus COSANHIEMBIX MaTCpHAIIOB;
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BIIMSHIE KOPPO3UH METAIA.

5.5 Ilpu pacdery JIOKaTBbHOTO HaNpsDKEHHO-Ie()hOPMHPOBAHHOTO COCTOSHUS
¥ TIPOYHOCTH COEJMHEHHS KOHIIEBOTO (PMTHHTA C METAJUTMYECKHUM BHYTPEHHHM
JeHEepOM HEO0OXOIUMO yUECTh:

MIPOJONBHYIO CHITY;

M3ru0aronii MOMEHT;

KpPYyTSILIUNA MOMEHT;

BHYTpEHHEE/BHEIITHEE JTaBIICHNUE.
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