POCCHHCKHA MOPCKOR PETHCTP CYZLOXOLCTBA

ONeKTPOHHbIV aHamnor NeYyaTHoro N3faHuns,
yTBepAeHHoro 28.02.12

[TPABHUJIA

KIIACCUDUKALIMHN U TIOCTPOVKU
MOPCKHUX ITOABOAHBIX TPYBOITPOBOJOB

HA N 2-020301-003

Cankr-IlerepOypr
2012


http://paritet.stroyinf.ru/cottage_construction.html

IpaBuna knacCH)UKANNH B MOCTPOHKH MOPCKHX IOABOJHBIX TPyOOIPOBO-
J10B POCCHIICKOTO MOPCKOTO PETUCTPA CYAOXOACTBA YTBEP/KACHBI B COOTBETCTBHH
C ICHCTBYFOIIUM IOJIOKEHHEM H BCTYNAXOT B CHuly 15 mapra 2012 roaa.

Hacrosamue [TpaBuia 0XBAaTHIBAIOT ACTICKTHI TEXHHYECKOTO HAOMIONCHUSA TPH
TIPOEKTHPOBAHUH, CTPOUTEIBCTBE H SKCILTYaTaIlHH MOJBOIHBIX TPYOOIPOBOIOB U
paiizepoB Ha meabQe.

ITpu paspadotke IlpaBun ObL1 YYTEH ONBIT APYTHX KIACCH(HKAIMOHHBIX
o01mecTB.

ISBN 978-5-89331-235-5 © Poccuiickuii MOPCKOI pericTp Ccyaoxoactsa, 2012



1.1
1.2
13
1.4
1.5

2.1
22
23
24
2.5
2.6
2.7
2.8

3.1
32
33

34
3.5
3.6
3.7
38
4.1

42
4.3

COJIEP)KAHUE

YACTbD 1. MOPCKHE ITIOABOAHBIE TPYEOIIPOBO/bI

OOIIHE ITOIOMKCHISI ......c...oovereieieteeetiieeeetsie e ietetetesesees et es s sae e sessasesesena 7
OOMACTD PACTIPOCTPAHEHHES ...........ovevevereereeseniaseeeneaseeseesesseseaseseeseesesnenn s 7
TEPMUHBI M OTIPEACTICHIISI ..........vveeveeiieeevieeaeeeeeiesiee s e e sae e eeeaeeneeense s 8
Knaccupuxkamus..................... 11
O06beM OCBHACTETECTBOBAHHM .. .13
TEeXHUYCCKAST AOKYMECHTAIIHS .......evvenvienienresiensareeseenseenessessessansenssessansnnns 18
Pacuernnie Harpy3Ku, AeiiCTBYIONIe HA MOABOTHBIE

TPYOOTIPOBOBI ...t eee ettt es s ese e eaeeseaeeee 23
OOIIHE TIOTOMCHHE ......ovovreverevreaieieseeteteiesesseseseseesessesse st e s e eeseseenene 23
PACHETHOE JABIICHHE .........c.eiuiiiiiiiciieie ettt 24
TeMIepaTy PHBIC BOSACHCTBHA ......c.c.voveevienieiiieniie ettt sene 25
BECOBBIE BOFHEHCTBHA ......c.vviieiiiei ettt ettt 25
BOBACHCTBHE TEUCHYSL. .........evviveieiieie ettt et e 26
BO3ACHCTBAC BOTH H BETPA......c.eeeiieieeei ettt et 27
TlepeMeHHBIE THAPOAUHAMIYECKHE HATPYZKH ......oveevieceieeee e eeeneenees 30
CeHCMHYCCKHE BOBACHCTBHS .......vevevreveieeeeieie ettt ettt e e 31
TIpovIHOCTH MOABOXHBIX TPYOOTIPOBOIOB. .........oovnveieeeieiiieeveeeneeeiennne 32
OOIIHE TIOTOMKEHES ......covovvieenreveneeeeaeteteseeteae et esenestetestetesesteseseeseseeseseneesene 32
OmnpeaencHue TOMIUHBI CTCHKH CTATBHOTO TPYOOMPOBOMA. ........eeeievene. 32
Pacuer cTaapHOTO MOABOIHOTO TPYOOIPOBOAA HA YCTOHYHBOCTD

(cMATHE) O ASHCTBHEM THAPOCTATHUECKOTO JAABICHHU. ..., 34
Pacuer cTaapHOTO MOABOAHOTO TPYOOMPOBOAA HA TIOKATBHOE CMATHE .....37
Pacuer cTaapHOr0 MOABOAHOTO TPYOOIPOBOAA HA IABHHHOE CMATHE ........ 38
Pacuer cTaiapHOTO MOABOIHOTO TPYOOIPOBOAA HA YCTATIOCTHY IO
TIPOUMHOCTDB .....v.veveveveteseeteseeseteeseseseesaseesesese et eae st esese et ese st ebene et esesseseseeseseseenens 39
Pacuer cTaxpHOTO MOABOIHOTO TPYOONPOBOAA HA CEHCMUYECKHUE
BOBICHCTBHISL. ......cuveetitieteeieseese ettt eee et ee e tes et se bt s bes e ene et et eseeneane 41
PacueT nmpovHOCTH KOHCTPY KTUBHBIX 3JICMEHTOB TPyOOIpoBoaa

H3 THOKHX TPYO .ottt ettt et 44
MATEPHATIB ..ottt ettt ste sttt ete ettt st ettt ettt eennene 48
OOIIHE TTOTOIKCHHU ........veevieveneereatitenie st eteseeniete et st et st eee e ebeseeaenee 48
OCBHACTEIBCTBOBAHUE U TEXHUYECKOE HAOMIOMCHHE ..., 49
MeToaBI HCTIBITAHHN CTANBHBIX TPYO M IPOKATA .....o.vvvvevieneeveerieeerierieneenens 62



4.4
4.5
4.6

[ )
—

53
5.4
55
5.6
5.7

6.1
6.2

7.1
7.2
73

8.1
8.2
83

8.4
8.5
8.6

9.1
9.2
10
10.1
10.2
10.3
10.4
10.5

BBIOOP MaTEPHATIOB M3 CTAIIH .........ooveueeuineeue e
Cram 111 MoABOIHBIX TPYOOMPOBOIOB
Marepuaib! rHOKHX MOTHMEPHO-METAUTHYECKUX TPYO

H UX COCTMHHUTEIBHBIX DTIEMCHTOB. ..........eiivteitreeereenreseneeeeeeeeseeereeeeseeneeenens 78
CBAPKA ..ottt sttt ettt 82
OOIIHE TTOTTOIKCHISI . ..........vveveeeeeeesieeaseeseeeeeeesseeseeeseeesesaaeeesaeeaeeeeseeneeeseas 82

TexHOJIOTHUCCKHE TPSOOBAHHUS K MPOLUECCAM H3TOTOBICHUS
CBAPHBIX KOHCTPYKIHI MOXBOAHBIX TPYyOOMPOBOIOB
KOHTPOJIb CBAPHBIX COCAUHCHHH ..o

METOIBI HCIBITAHH] ..........oeovvieerieerieieeenieeniaeseseseeeeieeeteenieensaesaeeessaenseeesnes
CBAPOYHBIC MATEPHAIIBI ...........vevereneeeeesenienseneeseeseesenseseanseseseesensesseeses
JIOTIYCK CBAPIIHKOB. .........oveovviaeeevenieneeeeeeenieseeecnennene
OnoOpeHne TEXHOIOTHYCCKHX MPOLECCOB CBAPKH. ...
Ba/uiacTHpoBKa NOABOHBIX TPYOONIPOBO/IOB. ...
OOIIIHE ITOTMOIKEHHS .........coeveieereeiet et eetiescases s eesenenseseeeies s sesensaenensene
CIUTOIIHBIC OATUIACTHBIC TIOKPBITHS ..........veeeveeeeeeeaeeseeeseeseaeenesesneseneesenns
BAMATA OT KOPPOIMM ........o.oovvviniirieeeeieniteeteeeeieeceiene et eneeseieeae e e
OOIIIHE TTOTIOMEHHS ...........ooveveeieeeeieieseeietesissesesesesessesestsesesseses st enesseseseaes
3amuTa OT BHYTPSHHEH KOPPO3HH......
3amuTa OT BHEIIHCH KOPPO3HH.....................
MoHTaK M HCILITAHUA TPYOOIIPOBO/IOB ...
OOIIHE TTOTOMEHHS ..........voevveeiererieseseeisesessesessesesessesenesesessesesssesessesessas

TpPacCHPOBKA TPYOOIIPOBOMOB.............cvvererieierenieerceterenisereniesenteeneeaeeeseaes
JloTIOHHUTEIbHBIE MEPBI MO 3aMIMTE TPYOOIPOBOAA B PaOHAX
HMHTCHCHBHOH JE€TOBOH IKZAPALMHHI. ........veieveneeeieniieeneneeneennencaiesaenenes 124
Mopckue onepauyy Mpy YKIAAKE TPYOOIIPOBOIOB .........cvvvevveveeneeneenene 130
CrnocoOb! yKIaIKH TPyOOHMPOBOZOB HA MOPCKOE JTHO .........cucnvevenerenennenes 131
HcnipiTanns OABOAHBIX TPYOOIPOBOAOB AABICHHUEM ..........cocuvevuennnenne 136
TexHNYECKOe 00CTYKUBAHME H PEMOHT ........c.ocvoeerieieritnrereneereeenenes 139
TEXHUUCCKOC OOCIIYIKHUBAHHE.............cvveveevereereeeeseesnesessenseseesensessenseseesenns 139
PeMOHT IOABOAHBIX TPYOOIPOBOIOB..........oveeeeiereaiereeeierceeeeeneaencneee 143
OHEHKA GE30MACHOCTH ...ttt

OO0nacTb pacpoOCTPAHCHHUS
OnpenencHus 1 HOSCHEHUS

OCHOBHBIC TIPHHIIHIIBL. ... .......c.oeueeveviaseesesesseseeseesessessseeseesesseseeseesesenns
OcHOBHBIE TPEOOBAHHU K MPOBEACHUIO AHAU3A PHCKA ........vvveveeenne 152
MeToapI NPOBCACHHA AHAIMBA PHCKA. ........ovveveeieeencerietieienesneieieieneeneiens 158



YACTD IL PAM3EPEI

1 OOIIHE IOTOKEHHSL. ........c..c.ovenriniiniinieteneceiatienteeesiesee e et estetae e aaseseeseene e
1.1 OO6MACTD PACTIPOCTPAHEHHS. ........cvveveeererenrreereniesescasesseseeeseseeseaeesesaneeans
1.2 OnpenencHUA B COKPAIIEHHA ..........c.coveuueteuinrenienriieneeeeseeeeseeseseesaseseanaseanas
1.3 KIACCHMMKALIT ...ttt sttt
1.4 O6beM OCBHACTENLCTBOBAHHH
1.5 TexHMYECKAA AOKYMEHTALH -....c.ovevemvenrenranennnnnns
2 PaCUETHBIC HATPYSBKH ........cccooviemiiieietiniiiententiieiesteeeensestesteneenaessessene e
3 TpeGoBanus K onpeneSCHIIO JHHAMIYECKOr0 OTKJIMKA paiizepa

HA BHCITHME BO3ACHCTBHA M HATPY3KH........oovoiinniieiiieeeeeiieareeeneee e, 169
3.1 OOIIHE TPEOOBAHK . ..........oveevveeieiieeiietietee ettt et ess s see s ees b s ee e 169
3.2 OmpenencHUE CTATUYECCKOM YIIPYTOH JIMHUM PAH3EPA ....vovvovenveeereennne . 169
3.3 OmpenencHUE TUHAMHIECKOTO OTKIIHKA ........ovvenreeineerieneseseseeesseeeseaenans 171
3.4 Kpurcpuu I0KaNIbHOMN MPOYHOCTH TPYO PAM3EPa..........cooovveveeeeevivenee, 172
4 MATEPHMATIBL ..ottt et et es e es s eeeesesenna 172
4.1 OOIIHE TOMOMKEHHS ........cvoveruereveeeeueerenteteutanestenesseseeseseeseseesenesseasesensesesnns 172
4.2 MeTamm4ecKUe TPYOBI PAH3EPOB.........c.ovveuieiiiiriiiirieeieieeteieerereeteaeeeenaenennas 173
4.3 TpyOsl pait3epoB U3 MOTUMEPHBIX KOMIIO3UIIHOHHBIX MATCPHATIOB............. 173
4.4 TlomMepHO-METaTHIECKHE TPYOBI paii3epos
S 3ammTa OT KOPPOZMM ...
6 Iocrpoiika, MOHTAXK M UCTILITAHUSE PAM3EPOB...........ccoocvveveerinreananne, 178
7  TexHu4eCKoe 00CAYKUBAHHE W PEMOHT PAN3EPOB ...............c.ocvvenneen. 180
7.1 OOIIHE TOTOMKEHEI ......c.eeveneevenrerineerieesesestsesatesesestesessesessessesesanseseeseseens 180
7.2 TexHu4eckoe HAOTIOACHHUE 3a PAH3EPAMH B IKCIUIYATALHM. ....................... 181
7.3 PEMOHT PAHBEPOB .......eouveieneenieiieieieeiietieteie ettt et s eetesee e eseese e e eseeeeaes 183

[MIpunoxenuc 1. PexomeHnaanyuu no 00ECNCYECHHIO HAIC)KHOCTH

1 6€30IACHOCTH NOABOJAHBIX TPYOONPOBOOB HA MOPCKOM IPYHTC. .................. 184
ITpunoxenue 2. KoamyecTBCHHBIE MOKA3ATEIIN AHAN3A PUCKA . ............... 193
Ilpunoxkenue 3. METOABI AHATMH3A PHCKA..........ovrureeienieneieeeeienieneeereseenenens 198
IIpunoxenue 4. MeToAMKH CHCUHATBHBIX HCTIBITAHHA CTAJILHBIX TPYO
HETIPOKATA .....coniiiiiietietie ettt eeeesieeae e seeeteesae sates e esbes e easeane et e abeeeseeaeesbenbeenbenneens 212
IIpunoxenue 5. OnpeacncHue 3HAYCHHH CKOPOCTH M YCKOPSHUS

BOJIHOBOTO JBHYKCHUS YACTHI] BOJBI B IIPHIOHHOM CIIOC.......oveeiereeienieeniennnens 231
ITpunoxenue 6. OnpeaencHue k03P YULUHECHTOB A1 pacyeTa

BOJTHOBBIX HATPY 30K .......cutitiete et eueenieieenieenteseesueenaeeueemaeeueeniee e eeseesesenaeeanenneene 242



IIpunoxeHue 7. Moaenab TMHAMHYCCKOTO OTKIAKA MOIBOJTHBIX

TPy GOMPOBOAOB MPH BUXPCBOM BHOPALIMHL............cocveeeeeieieieeeeeeeeeieieeeeeeeieeas 249
IMpunoxenue 8. OCHOBHbIC TPSOOBAHMS K MPOBEPKE MPOTHOCTH CTATBHBIX
MOBOIHBIX TPy OOMPOBOAOB NPH CCHCMIYCCKHUX BOZACHCTBISIX .................... 254

Ipunoxenue 9. TIpoUHOCTD M yCTOMYIUBOCTH TPYO paii3epoB
M3 TOJTMMEPHBIX KOMIIO3HIOHHBIX MATEPHAJIOB



YACTbD 1. MOPCKHUE ITOABOJAHBIE TPYBOITPOBO/1bI

1 OBIIUE NOJOXEHUA

1.1 OBJIACTD PACITPOCTPAHEHU S

1.1.1 TpeOomanms HacTosmed wactu [IpaBui KIaCCH(HKALUMH H MO-
CTPOWKH MOPCKHX HOABOAHBIX TpyOompoBomoB (mamee — IIpaBuma MIIT)
PACTIpOCTPAHSIOTCS HA TPYOOMPOBOABI, MPOSKTUPYEMBIC, CTPOSIMUECS H IKC-
IIyaTHPYEMBIC B IIETB(POBBIX 30HAX MOpEH, MOIBOJHBIC NMEPEXOIbI YYACTKOB
CYXOITyTHBIX MarHCTPATBHBIX TPYOOIPOBOJAOB 10 OMMKANIIEro OT ype3a BOAbI
3aIIOPHOTO YCTPOMCTBA, TPAHCIIOPTHPYIOMIAE JKAHIKUE, Ta3000pa3HbIC H JBYX-
(a3HbIC YTIECBOJOPOABI, a TAKKE APYTHE CPEABI, CHOCOOHBIC TPAHCIOPTHPO-
BaThCs MO TPyOOMpPOBOIAM.

ITpu mpoBeacHuN TexHUUECKOTO HaOmoneHus: kpome [IpaBun MIIT Poccwuii-
CKHH MOPCKOHM peructp cyaoxoacrsa (manee — Permctp) mcmomssyer PykoBon-
CTBO MO TEXHHYCCKOMY HAOIONCHHUIO 3a MOCTPOUKOH M SKCILIyaTauueii MOPCKHX
HOJBOIHBIX TPyOompoBoaoB (manee — Pyxosoacrso MIIT) u PykoBoacTteo mo
TEXHUYECKOMY HAOMIONCHHIO 32 MPOMBIILICHHOH O€30IMaCHOCTBIO OIIACHBIX IPO-
HM3BOACTBCHHBIX OOBEKTOB H HX TEXHHYECKHUX YCTPOUCTB, HOPMBI H MPABHJIA HA-
IHOHATBHBIX OPTaHOB TEXHUYECKOTO HAA30Pa.

1.1.2 B xa)k10M KOHKPETHOM Clly4ae 00beM TeXHHUIECKOr0 HabmoneHus Pe-
THCTPa OTOBAPHBACTCA CNCHHUAIBHBIM COMIAIICHUEM C BIaACIbLEM TPy OOIPOBOAa
H/HTA OPTaHU3ALKCH, 3AHHMAIOMICHCS €ro 3KCILTyaTalMCH, W COTJIACOBBIBACTCA, B
ciy4ae HEOOXOIMMOCTH, B HAIIHOHAIBHBIX OPraHaX TEXHAYECKOTO HAaA30pa.

1.1.3 TIpaBuna MIIT He pacmpoCTpaHsrOTCS Ha rHOKWE HUIaHTH. [ HOKue
[UTAHTH JOJDKHBI 0TBeYarh TpedoBaHmaM pasa. 6 yactu VIII «Cuctems u Tpy6o-
mpoBOAbDy [IpaBHIT KIACCH(UKAIMH U MOCTPOHKH MOPCKUX CyxoB. B 3aBHCHMO-
CTH OT YCIOBHIf TPUMCHCHHUA K THOKHM IIIIAHTaM B COCTaBE MOABOIHBIX TPy0O-
IPOBOJOB MOTYT OBITH NPEABIBICHBI JOMOJIHHTEILHBIE TPEOOBAHHUA.

1.1.4 TpeOosanms, conepkamuecs B [IpaBunax MITT, OTHOCATCS K COCTaBY
JOKYMEHTALMH HAa MOPCKHE IOABOAHBIC TPYOOIPOBOABI, 00BEMaM OCBHAETEIb-
CTBOBAHHH, IPOYHOCTH, MATEPHAJIAM H CBAPKE, yCTONYHBOCTH Ha TPYHTE, 3AIIATE
OT KOPPO3HH, CIoco0aM yKIAIKH, BEIMYHHE 3arTyOJCHII B JOHHBIH IPYHT B 3a-
MEP3AOLINX AKBATOPHAX, HCIBITAHUAM, 3KCIUTyaTalMHM H OLCHKE OC30MACHOCTH
MOPCKUX IOABOJHBIX TPy OONPOBOIOB.



1.1.5 TIpasmwiaa MIIT npuMEHHMBI K OAHOHHTOYHBIM, MHOTOHHTOYHBIM TPY-
O6onpoBogaM u TPyOONpoBOJAM THIIA «TPyOa B TPyOC».

1.1.6 TlpaBuna MIIT MOryT mMpHMEHATHCS K CyMICCTBYIOIUM IOJBOIHBIM
TpyOOIPOBOAAM, IMOCTPOCHHBIM O3 TEXHHYECCKOT0 HabmoaeHus Perucrpa, ¢ me-
JIbIO TIPOBEICHUSA OCBHACTEILCTBOBAHUA TCXHHYCCKOTO COCTOSHUSA H OLCHKH BO3-
MOKHOCTH NIPUCBOEHHA Kiacca Perucrpa.

1.1.7 Peructp MOXET JaTh COIIACHC HA MPHMCHCHHC MAaTCPHAIOB, KOH-
CTPYKUHMH, YCTPOHCTB M M3ACIHHH HHBIX, YEM IpeaycMOTpeHb! [IpaBHIaMu
MIIT, npu yCIOBHH, YTO OHH SIBJLIFOTCS OAMHAKOBO 3()()ECKTHBHBIMH IO OTHO-
meHuIo K onpeacacHHbIM B [Ipasunax MIIT. B yka3zanssIx ciydasx Perucrpy
JIOJUKHBI OBITH NPEACTABICHBI JAHHBIC, MO3BOJAIOIME YCTAHOBHTBH COOTBET-
CTBHE 3THX MaTEPHAJIOB, KOHCTPY KL, YCTPOHCTB U M3ICIUHN yCIOBHAM, 00¢-
CHEYHBAIOMAM 0€30MaCHOCTh TPAHCIIOPTHPOBKH CPEX IO MOABOAHBIM TPyOO-
TIPOBOAAM.

1.1.8 B cayuae, usnoxxesaom B 1.1.6, Peructp srpase moTpe6oBarh mpoBe/Ic-
HUA CHCIUATbHBIX HCTIBITAHUMH, A TAKKE COKPATHTh CPOKH MEXIY MEPHOAUICCKH-
MH OCBHACTCIbCTBOBAHUAIMH HIIH YBEIHYHTh 00BEM 3THX OCBHACTCIHCTBOBAHHH.

1.1.9 Ioasoxubie TPYOOMPOBOABI, BHIIOIHEHHBIC IO IPYyTHM HOpMaM, PaBH-
JIaM WM CTaHAApTaM, MOTYT OBITh 0JOOpPCHBI PerucTpoM aisTepHATHBHO WIIH B
JgononseHue k [Tpasunam MITT. B 060CHOBaHHBIX CITy4asax TPYOOIIPOBObI TODK-
HBI OBITH NMPHBEICHBI B COOTBETCTBHE ¢ TpeOoBaHmsamMu [IpaBun MIIT B cpoku,
COInacoBaHHbIC ¢ Peructpom.

1.1.10 ITpm mpoCKTHPOBAHUU, CTPOUTEIBCTBE U IKCIUIyaTAUH IMOXBOIHBIX
TPyOOIPOBOIOB AODKHBI OBITh YUTCHBI NMPHMCHHMBIC TPCOOBAHMSA HAI[HOHAJIb-
HBIX HAJ30PHBIX OPraHOB.

1.2 TEPMHMHbI X1 OIIPEAEJIEHUA

AtrmMochepHas 30Ha — 4yacTh TPyOONPOBOJA, PACIOIOKCHHAS BBIIIC
30HBI BCILIECKA.

BennumHa 3arayO0IceHHSA — PAa3HOCTh MCKIY YPOBHSAMH PACIOJO-
JKCHHS BepXHEH oOpasyromeil TpyOOnmpoBOAa U €CTECTBEHHBIM YPOBHEM TPYHTA
MOPCKOTO JHA.

BricoTa 30HB BCIJIECKA — BEPTUKAJIPHOE PACCTOSHHE MEKIY BEPX-
HHMM U HIJKHHM IIPEACTAMH KOJICOAHHH 30HBI BCILIECKA.

I'nmOkue TpyOBl X9 MOPCKHUX MOABOIHBIX TPYOOMPOBO-
JOB — TMOJIAMEPHO-METAIUTHICCKHE TPYOBI C KOHIUCBBIMH COEIHHHMTEIBHBIMH
(pUTHHTAMH, JOIYCKAIOIIHE 3HAYMTCIILHBIC OTKIOHCHHUS OT MPSAMOJMHCHHOCTH



6€3 CyLIEeCTBEHHOTO POCTA H3THOHBIX HANPSHKCHUH (KAK MPABUIIO, PACYUCTHOE TaB-
JICHHE I THOKHUX TPyO JODKHO COCTABIATH HE MeHee 1,6 MITa).

I'myOuHA MOPSA — PACCTOSHKC IO BEPTHUKAJIH, H3MEPECHHOC OT JHA MOPS
JI0 CPEIHETO YPOBHS BOIBI, IUTFOC CYMMAapHas BBICOTA ACTPOHOMIYIECKOTO U IITOP-
MOBOTO HMPH/IHBOB.

JaBreHue H30BITOUYHOC — PA3HOCTh ABYX AOCONIOTHBIX JABICHHH
— HapY>KHOTO THIPOCTATHICCKOTO M BHY TPEHHETO.

JdaiuHa mpoBHCAaKwIMEro yuactka TpybompoBoxa — JIHHA
y4acTKa TPyOOIPOBOJA, HE COMPHKACAOLICTOCA ¢ MOPCKHM JTHOM HIIH ONOPHBI-
MH yCTPOHCTBAMH.

H ONYCTHMBIC HANPAKCHHUA — MAKCHUMAJIbHBIC CYMMAPHBIC HAMp:-
SKCHHA B TPYOOTIPOBOZE (TIPOJOJIbHBIC, KOIBIEBHIE H TAHICHI[HATIBHBIC), JOITY CTH-
MBIE HOPMaMH.

3arnyOnenne TpyOoOmpoBOAa — pPa3sMEIICHHEC MOIBOTHOIO TPY-
00ompoBOIA HIDKE €CTECTBEHHOTO YPOBHS I'PYHTa MOPCKOTO JHA.

30Ha BCOJIECKAa — y4acTOK TPyOONMPOBOAHOHN CHUCTEMBI, MEPUOAMYCC-
KH OMBIBACMBIH BOJOU B pe3yibTrare ACHCTBHA BOIH, TCUCHHH M U3MECHCHHH
YPOBHSI BOJBL.

HcnpTaTelIbHOE JaBJCHHCE — HOPMUPOBAHHOE TABICHHE, TIPH KOTO-
POM IPOU3BOAUTCS HCTIBITAHAE TPYOOMPOBOAA IEPEN CIAUCH €TO B IKCIUIYaTALHIO.

HUcnbiTaHHE HAa TCEPMETHYHOCTH — THIPABIMYCCKOS HCIBITAHHE
JABICHUEM, YCTAHABIMUBAIOIIECE OTCYTCTBHE YTCUKH TPAHCIOPTHPYEMO# CpE/Ibl.

HcnbiTaHWE HA MPOYHOCTH — FHAPABIHYCCKOC HCIBITAHAC JABJIC-
HHEM, YCTAHABIHMBAIONICE KOHCTPYKTHBHYO MPOYHOCTH TPyOONMpPOBOAA.

JJenoBoe oOpa3oBaHHUE — IUIABAIOIICE HA MOBEPXHOCTH AKBATOPHHU
TBEPAOE TEJI0, 00PA30BAHHOE W3 MOPCKOTO HJIM MPECHOBOIHOTO JIbJAa U 00Ia1a10-
[ICE UETOCTHOCTHIO (HAIPHMED, CTaMyXa, TOPOC, acOepr u T. 1.).

Kune nexoBoro oO0pa3oBaHHS — MOJBOAHAN YaCTh JICAOBOTO 00-
pa3oBaHHSL

MUEUHHEMANIbHBIH MPEeAET TEKY4YECTH — MUHAMAIBHBINA MPEACH TE-
KYYCCTH, YKA3aHHBIN B CEpTH(UKATE KA4CCTBA MPEANPHATHA (M3TOTOBHTEI) HIH
CTaHAApTE, MO0 KOTOPHIM MOCTABILIOTCA CTAIbHBIC TPy OBl WK H3aenua. B pacue-
TaX MPUHMMACTCS YCIOBHE, YTO IPH MHHIMAJIBHOM IIPEACIIC TEKyYECTH OCTaTo4-
HOE ymMHEeHHe He npesbimacet 0,2 %.

HoMHHANBbHBNW AumaMETp TPYOBl — HAPYKHBIH JHAMETD TPYOBHL,
VKA3aHHBIH B CTAHAAPTE, IO KOTOPOMY TOCTABILIFOTCSA TPYOBI.

HoMuHanpHAd TONIMHUHA CTECHKH — TOMIUHA CTCHKH TPYOBI, yKa-
3aHHAS B CTAHAAPTE, IO KOTOPOMY MOCTABIAIOTCS TPYOBI.



OTpHuaTtenbHas NIaBYy4YeCTh TPYyOONMpPOBOAA — CHIA, Ha-
MPABJICHHASI BHA3 M PABHAS BECY KOHCTPYKIMH TPYOOIPOBOAA HA BO3AYXE 3a BbI-
YETOM BECA BOJBI, BBITCCHCHHOM MOTPY>KCHHBIM 00BEMOM TPy O0IIPOBOAA.

ITonBoaHBIH TPYyOOMPOBOA — 4acTh TPyOONPOBOAHOH TPAHCIIOPT-
HOH CHCTEMBI, PACTIOJIOKCHHAS HHXKE YPOBHS BOJBI, BKJIFOYAIOMNAS COOCTBCHHO
TPyOOIPOBOA, YCTPOMCTBA 3JCKTPOXHMHYCCKOM 3aIUTHI H APYTHE TCXHHYCCKHC
YCTpOICTBA, 00CCICUHBAOIIMC TPAHCTIOPTHPOBAHUE CPEI NPH 3aJAHHOM TCXHO-
JIOTHYECKOM PCIKHME.

[TocTpolika TpyOoOmpoOBOga —KOMIUICKC TEXHOJOTHUCCKHX IPOLICCCOB
TIO H3TOTOBJICHHIO, YKJIAIKE M 3arTyOJICHHIO, €CTH HMEETCSI, MOPCKOTO TPyOOnpoBoaa.

Pabouee maBmeHHe — HAHOOIbIICE M30BITOYHOS BHYTPEHHEE JABIIC-
HHE TPAHCIIOPTHPYEMOH CPEIBL, MPH KOTOPOM 00CCIIEUHBACTCS 3aJAHHBIH PEIKHM
SKCILIy aTauud TpyOompoBoa.

CTuHTEp — YyCTPOWCTBO, YCTAHABIMBAEMOE HA TPYOOYKIAAOYHOM CYIHE
wiH O0apyke W MPESAHA3HAYCHHOE Al 00ecneUcHUs O€30TMACHOH KPHUBH3HBI TPY-
60npOBOJA U YMCHBIICHHS €0 H3THOHBIX HANMPSHKCHHH B MPOLECCE Y KIAIKH.

CTOAK — BCPTHKAJBHAS YaCTh MOJBOJHOM TPYyOOMPOBOXHOM CHCTEMBI, 3a-
KpEIUICHHAA Ha OMOPHOM OJIOKE (OMOPHOM OCHOBAHHH) MOPCKOM CTAHOHAPHOM
mw1aT(h)OpPMBL.

TpaHcmopTupyeMBbI€ CpEabl — KHIKHE, ra3000pasHbic u AByx(a3-
HBIC YITICBOAOPOABL, a TAKXKE APYTHE CPEbI, CIIOCOOHBIE TPAHCIOPTHPOBATHCS O
TpyOOImpoBOIaM.

TpyOo3aray0uTeNH — MAIIMHBI, MPSIHAHAYCHHBIC JJI 3arIy OJICHHS
YIOXKEHHBIX TIOBEPX MOPCKOTO JHA TPyOOIPOBOAOB B TPYHT WM JJI IPEABAPH-
TENbHOH pa3pabOTKU TPAHLICH.

Tpyboyknaguyuk (Tpy0OykiIago4yHOE CYXHO) — COCHHATH3H-
POBaHHOE CyIHO, MPETHAZHAYCHHOE AT YKJIAAKH MOJBOJHOTO TPyOOIpPOBOIA.

Yknanka TpybonmpoBoga mpOTaCKHBAHHUEM HO AHY — TeX-
HOJIOTMYECKHH MPOIECC, COCTOSAIMI H3 MPEABAPHTEILHOIO MOHTaXA TPyOOIpo-
BOJIA HA CTPOUTEIIBHO-MOHTAKHOH IUIOIIAKE HA MOJHYIO JUIHHY WM C HOCIICHO-
BAaTCIbHBIM HAPAIUBAHUEM HHTKH TPyOOIMPOBOAA C MPOTACKUBAHUEM IO MOPCKO-
My JHY C IIOMOIIbIO PA3THYHBIX TATOBBIX YCTPOKUCTB H 00OPYAOBAHHA.

Vknaaka tpybompoBoga ¢ mpuMcHecHHeM OapabaHa —
YKJaaKka TpyOOIpoBoAa ¢ TPyOOyKIaJOYHOIO CyAHA C MPECABAPUTEIbHON HAMOT-
KOH €T0 Ha CIeHaIbHbIH OapabaH.

Vkrazka Tpy6onpoBoga C MPHMECHEHHEM HAKJIOHHOTO
6y peHHU S — COYCTAHHE MPOLECCOB HAKIOHHOTO OYPEHHUS M YKJIAIKH IOXBOJHO-
ro TpyOompoBoaa.
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VYknagka tpyb6ompoBoaa J-MEeTOAOM — YKIAAKa TpyOompoBoaa
CBOOOJHBIM IOTPY)KCHHEM HA JHO MOPS C IPHMCHCHHEM HAKJIOHHOM MIM BEp-
THKAJIBHOR paMmIbl pH nyOuHax 6onee 300 M, cocToAmas U3 ABYX ITANoOB: HA
NIEPBOM 3Tare TPyOOIPOBO/ OIy CKACTCS BEPTHKAIBHO (MM MOYTH BEPTHKAIBHO)
¢ TpyOOYKJIAJOYHOTO CyAHA METOAOM HAPAIMBAHHA IO MOMEHTA KACaHHA MOp-
CKOTO [JHA, Ha BTOPOM J3Tale MPOHCXOAUT M3rHO TPyOOMpOBOAa, B MpoLecce Ko-
TOPOTO MO MEPE ABIDKCHHS TPYOOYyKJIAJOUHOTO CyAHA TPYOOIPOBOA JIOXKUTCS HA
JTHO MOPAL.

Vxnaagka tpyb6ompoBoga S-METOAOM — YKIAAKa TPyOOIpPOBO-
Ja CBOOOZHBIM NOTPYXKEHHEM HA JHO MOPS, IPH 3TOM YYacCTOK TpyOOmpoBoAa,
HAXOAANIMUCS MEXKIY TOYKOM KAaCaHWSA JHA W CTHHICPOM, HpHHHMAET (popmy
S-00pa3HOH KPUBOH.

Vraxensawomee (0axnacTHOE) NOKPBHITHE — MOKPHITHE, HAHO-
CHMOE Ha TPyOOIPOBOX C LENBIO MPHAAHUA €My OTPHLATECILHOH IUIABYYCCTH H
3aMIMTHI OT MEXAHHUYCCKHUX MTOBPEIKICHHH.

OKk3apanus — BCIAXMBAaHHE JOHHOTO I'PYHTA KHIAMH JICIOBBIX 00pa-
30BaHHUH.

1.3 KTACCUDPUKATTUA

1.3.1 [IpuceamBaeMmsIit PeructpoM moaBogHOMy TpyOOMPOBOAY KJIACC COCTO-
HT U3 OCHOBHOIO CHMBOJIA, JOHMOJHUTCIBHBIX 3HAKOB H CIIOBECHBIX XapaKTCPHC-
THK, OIPEICIIIOIIHNX €T0 HA3HAYCHHE H KOHCTPYKIHIO.

1.3.2 OcHOBHOM CHMBOJI KJaCCa, MPHCBAWBACMBIH PerncTpoM momaBogHOMY
TPyGOIPOBOY, COCTOHUT U3 CleAyromuX 3HakoB: SP®, SP s wmm SP X .

B 3aBHCHMOCTH OT TOTO, IO, HAOMIOACHHEM KAKOTO HAA30PHOTO OPraHa MoCT-
POCH MOIBOAHBIH TPYOOIPOBO, OCHOBHON CHMBOII KJIACCA Y CTAHABIMBACTCS ClIC-
JAYIOIHM 00pa3oM:

.1 moxBOAHBIM TPYOOIPOBOAAM, ITOCTPOCHHBIM IO IIPABAIIAM H IO TEXHUYCCKHM
HabmoneHueM Peructpa, mpECBAMBACTCA KIACC C OCHOBHBIM CHMBOJIOM SP &®;

.2 HOABOIHBIM TPYOONMPOBOAAM, MOCTPOCHHBIM IO NMPABHJIAM W MOA Ha-
O/ronCHIHEM NPU3HAHHOTO PerHCTpOoM KIACCH()MKAHOHHOTO OOINECTBA HIIH
HAIIHOHAJIBPHOTO HAJ30PHOTO OPraHa, MPHCBAMBACTCS KJIACC C OCHOBHBIM CHM-
BoJIoM SP % ;

.3 IOABOAHBIM TPYOOIPOBOAAM, HOCTPOCHHBIM O3 HAOMIOACHHS MPH3HAHHO-
ro PerucrpoM knaccupuKkanmoHHOTO 0OIMECTBA HIH HALIHOHATIBHOTO HAA30PHOTO
Oprasa, MPUCBAUBAETCS KJIACC C OCHOBHBIM CHMBOJIOM SP X .
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1.3.3 K 0CHOBHOMY CHMBOJIy KJacca J00aBIACTCA OOUH U3 JOMOJIHATEIbHBIX
3HAKOB';

L, L1, L2 L3, G, G1, G2, G3 — Ha3Ha4YaeMBIX B COOTBETCTBUH ¢ Ta0m. 1.3.3
JUTS CTATBHBIX TIOABOIHBIX TPYOONIPOBOIOB;

FP — 1151 moaBoaHBIX TPYOOIIPOBOAOB U3 THOKUX TPYO.

Ta6nunma 1.3.3
Jonmo/muTe/bHbIe 3HAKH K OCHOBHOMY CHMBOJIY KJIacca
CTAJILHBIX MOPCKHX MOABOAHLIX TPYOOIIPOBO/I0B

Vposenn Bup TpancnopTUpyeMoi cpepl
OKCIUTaTallHOHHOH HA/IXKHOCTH Kunxoctu u gqeyx¢azHbIe TOTOKH I'as
Bba3oBb1li ypoBeHb HaJe)KHOCTH L G
[MopermeHHOM SKCIUTYaTaIMOHHON HAASKHOCTH L1 Gl1
JUJIs1 TpaHCTIOPTHPOBKH arpPECCHBHBIX CPE/l L2 G2
Jua ceﬁca{mecm OTIACHBIX PAaHOHOB 13 G3
H JIeTOCTOMKHX CTOSIKOB

IIpumedanue. Ilpu npeabspieHUN KOMIUIEKCa TpeGoBaHUI K TpyOONpoBOAY JOMOHH-
TeNbHBIM 3HAK YKA3bIBASTCS C IPHMEHEHHEM JBYX COOTBETCTBYIOIUX HHIEKCOB (Hanpumep, G2/3 —
razoTpoBoJ A1 ATPECCHBHBIX Cpefl B CeHCMHYESCKH OMACHOM PErHOHE).

1.3.4 K 0CHOBHOMY CHMBOJIY KJIaCCa H AOTIOJTHATEIBHOMY 3HAKY JOOABIISAIOT-
Cs CTIOBECHBIC XapAKTCPHUCTHKH:

reorpaduyueckuii paoH,

BHJ TPAHCTIOPTHPYEMOH CPEIBI,

pabouee gasneHue, MI1a;

MAaKCHUMAJIbHAA TEMIIEPATy Pa TPAHCHIOPTHPYEMOH cpesl, °C;

HOMHUHAJIbHBIN JUAMETP TPYyOBL, MM/KOTHYCCTBO HUTOK, TIT.

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

1.3.5 Peructp MOKET MPUCBOUTH KJIACC MOABOAHOMY TPYOOTPOBOAY MO OKOH-
YAHUHU TOCTPOMKH, a TAK/KE MPUCBOUTH MM BO30OHOBHUTH KJIACC TPyOOMPOBOIA,
HAXOAIIETOCS B OKCIUIYaTALUU.

1.3.6 IlpucsoeHue moaBoAHOMY TpyOompoBoay kiacca Permcrpa o3Hadaer
MOATBEPYKACHHE COOTBETCTBUS TPYOOTIPOBOIa MPEABABIICMBIM K HEMY TpeboBa-

! Nanee npu nuddepeHIHANNY TPpeGOBAHHMIM K IPOYHOCTH U MaTepHaliaM TPy OOIIPOBOIOB, HMEIO-
IIUX B CHMBOJIe KJIacca PasjIMuHble JOTOIHUTE/IbHbIS 3HAKH, [T KPATKOCTH IO KJIACCOM TPYyOOIIpOBO-
Ja Oy/1eT HOHUMAThCA TOT WIH HHOH JOMONHUTEILHBIN 3HAK (CM., HanpumMep, Tabi. 3.2.5,3.2.6 u T 1.).
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HisM [Ipasun MIIT u B3sTHE TPyOOIPOBOAA MOJ TEXHHYSCKOC HAONIOACHHE HA
ONPEACIICHHBIN CPOK C MPOBEACHHEM BCEX HMPEAMHCAHHBIX PErHCTPOM OCBHIE-
TEIbCTBOBAHHUI A7 IOATBEP;KACHHA COOTBETCTBYOIIETO KIIAacca.

1.3.7 IoaTeepkACHHE KJIACCA O3HAYACT MOATBEP KACHHE PerncTpoM cooTBeT-
CTBHS TEXHHYCCKOTO COCTOSHMSA TPYOOIPOBOa MPHCBOCHHOMY KJIACCY H IPOJLIC-
HHC TCXHHYCCKOTO HAOmoneHus PerucTpa Ha yCTaHOBJICHHBIH TICPHO.

1.3.8 Knacc noxsomHOoMy TpyOONpOBOAY NPUCBAHMBACTCS MM BO300OHOB-
Jsiercsi PerucTpoM, Kak MPaBHIIO, HA TATHJICTHHN CPOK, OJHAKO B OOOCHOBAH-
HBIX CIy4asX PerucTp MoKeT MPUCBOUTH MIIH BO30OHOBHTh KJIACC HA MCHBIIUH
TICPHO.

1.3.9 B ciyyae, eciu moABOIHBIIH TPyOOMPOBOA HE MPCABIBISICTCI K 00s13a-
TETbHOMY OCBHACTEIBCTBOBAHUIO B IPESAMUCAHHBIA CPOK; €CJIH OH HE OBLT pe/Ib-
SBJICH K OCBHICTEILCTBOBAHHIO ITOCJIEC PEMOHTA;, €CIIM HA HEM BBEACHBI KOHCTPYK-
THUBHbIC H3MCHCHUS, HE COIIACOBAHHBIC C PerHCTpOM, MM ecinu peMOHT Tpy0o-
poBOAA ObLI OCYIIECTBICH 0€3 TEXHHYECKOro HabmoneHus Perucrpa, To Knac-
CH()MKAHOHHOE CBHCTEILCTBO MOPCKOTO MOABOHOTO TPy OompoBoaa (cMm. 1.4.5)
TEepSIET CHITY, YTO BIICUET 32 COO0H MPHOCTAHOBKY KJIACCA.

1.3.10 CHsaTHe KJacca O3Ha4YaeT NMPEKpaIleHHE TEXHHYECKOTO HaOMIONCHHA
Perucrpa, mpu 3T0M BO30OHOBICHHE €T0 ACHCTBHS SBIICTCS MPSAMETOM CICIH-
aTBHOTO PAacCMOTPEHIST PerucTpom.

1.3.11 CusaTre K1acca wim 0TKa3 Peructpa ot 0CymecTBICHIS TEXHHYECKOTO
HAOMOIECHHUS MOXKET MPOM30MTH B CIy4asx, KOLAa BIaAccI TPyOOIpOBOa HIIH
OpraHu3auys, 3aHUMAIOIIAACA €r0 JKCIUTyaTaluHeH, CHCTEMATHYCCKA HApPy MIA0T
TIpaBuna MIIT, a Takxke, €CIIH CTOPOHA, 3aKIFOUYMBIIAS ¢ PerucTpoM J0rosop 06
OCBUACTEILCTBOBAHMAX, HAPYIIAET €T0.

1.3.12 Hcnoms3yeMble MaTepHaIbl B U3ASTHA JOJDKHBI MOABCPrarbCsl HEOO-
XOOAUMBIM OCBHACTCIBCTBOBAHUAM H HCIBITAHHAM B IPOLCCCE HU3IOTOBICHHUA B
YCTAHOBICHHOM PerucTpoM mopsiake u o0bpeMe.

1.4 OFBEM OCBHAETEJILCTBOBAHUIT

1.4.1 O0mue no/10/KeHHSL

1.4.1.1 O6BeM paboT IO OCBUACTEILCTBOBAHUIO M KJIACCH()HKAMH BKIIFOUACT
CICOYIOIIHUEC 3TAIBI ACATCIbHOCTH

PaccMOTPEHUE M OX0OPCHUE TEXHHYECKOM JOKYMCHTALHH,

OCBHIETENBCTBOBAHUE MATEPHAIOB M H3CIHH, IPEIHA3HAYCHHBIX 11 CTPOH-
TEJIBCTBA M PEMOHTA TPYOOPOBOIOE;

Ha6mo/:[eHne 3a CTPOUTCIIBCTBOM H PEMOHTOM MOABOAHBIX pr60np0130/:[0}3;
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OCBHICTEILCTBOBAHIS MOBOAHBIX TPYOOIIPOBOAOB B MPOLICCCE SKCILTY ATALMH;

TPUCBOCHHUE, MOATBSPIKICHHE, BO3OOHOBICHHE M BOCCTAHOBICHHE KIAcca,
BHECEHME COOTBETCTBYIOIIMX 3alIHCEH U BbIIa4a JOKYMEHTOB Perucrpa.

1.4.1.2 V3MeHEHUA, OCYIIECTBISIEMbIE CTPOUTESIMY U BIAJAEIBLIAMH, KaCaro-
MIHECS MATCPHAIOB H KOHCTPYKLHIL OABOAHOTO TPYyOOIPOBOAA, HAa KOTOPBIC pac-
npocTparstorcs Tpedosanus [pasun MITT, noymkab! ObITh 0100peHBI Peructpom
JI0 MX PCaTH3aLIH.

1.4.1.3 CnopHBIE BONIPOCHI, MOSBIAIONIMECS PU NMPOBEACHUH OCBHACTEIBC-
TBOBAHUS, MOTYT OBITh MPEICTABICHBI BIAACIbIAMY TPYOOIIPOBOAOB HEMOCPEIC-
TBCHHO B [ 1aBHOE ympasiacHue Perucrpa.

1.4.2 OcBueTe/IbCTBOBAHIE MATEPHAIOB 1 H3ACJHIA.

1.4.2.1 M3roToBicHHE MAaTEPHAIOB ¥ U3ACIHH CIEAYET MPOM3BOAUTD MO TEX-
HIYECKOH JOKyMEHTAuuu, 0100peHHOH PeructpoM.

ITpu mpoBeACHUH OCBHACTEILCTBOBAHUM PEruCTp MOKET MPOBEPHTH BBINOI-
HCHHC KOHCTPYKTHBHBIX, TCXHOJIOTHUCCKHUX, MPOU3BOACTBCHHBIX HOPMATHBOB U
MPOIIECCOB, HE perIaMCHTHPOBAHHBIX [IpaBmiamu MIIT, HO BIMSFOIIMX HA BBI-
TIOJTHEHHE HX TPeOOBaHUIA.

1.4.2.2 HoBble nin BIiEpBbIC NMPEIbIBISIEMBIE 11 OCBUAETEILCTBOBAaHHS Pe-
THCTPY MAarcpHaibl, H3ACTAA WIH TCXHOJOTHUCCKHEC IMPOLCCCHI JOJUKHBI HMCTh
onoOpenue Peructpa. O6pa3ubl MATEpHATIOB, H3ICIIH HIH HOBBIC TEXHOIOTHYICC-
KHE MPOLECCH MOCIe 0X00peHus PErucTpoM TeXHHYECKOH JOKYMCHTALMH JIOJDK-
HBI OBITh MOABEPTHY THI HCIBITAHIAM IO POTPAMME H B 00BEME, COITACOBAHHOM
¢ Peructpom.

1.4.2.3 ©opMBI TEXHHYCCKOTO HAOMOACHHA, OCYIIECTBIIeMOro PerncTpom
TIPY H3TOTOBJICHUM MaTCPHAJIOB W H3ICIUH, MOTYT OBITh CIICIY FOIUMH:

OCBHACTENCTBOBAHHEC HHCIICKTOPOM;

OCBHICTENBCTBOBAHUE PErucTpoM nmpeanpusaTus,

OCBHJICTEIbCTBOBAHUE B (JOPME paCCMOTPCHHSI PErHCTPOM TEXHHUYECKOH J0-
KyMCHTALlUH,

OCBHCTEILCTBOBAHKE IO MOPYUCHHUIO Perucrpa.

Br16op (opMBI OCBHACTEILCTBOBAHUS OCYIECTBIBIET PErHCTp MpH 3aKHOde-
HUH COIVIALICHHS O TEXHHYCCKOM HAOMIONCHHUH 32 MOABOAHBIM TPYOONPOBOAOM.

1.4.2.4 B mpouecce OCBHACTEIBCTBOBAHMSA MATCPUANBI U W3/ICTUS JOJDKHBI
TIOABEPrarbCs HEOOXOAUMBIM HCTIBITAHUSM B YCTAHOBICHHOM PernCTpoM mopsia-
Ke B 00BbeMe. DTH MaTepHalIbl U H3ACIUS JODKHBI HMETh YCTAHOBJICHHBIE Peruc-
TPOM JOKYMEHTHI, & B HEOOXOIUMBIX CIyYasIX — KJIeHMa, MOATBEPIKIAFOLIHNE ET0
OCBUJICTE/ILCTBOBAHUE, H MAPKHPOBKY, NO3BOJLIIOIIYI0 YCTAHOBHTH HX COOTBETC-
TBHE 3THM JOKYMEHTaM.
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1.4.3 Texuuueckoe HaO/IOTEHNE 32 CTPOUTEIHLCTBOM, IKCILUIyaTALMEH 1
PEMOHTOM NOABOHLIX TPYOONPOBOIOB.

1.4.3.1 TexHH4yeCKOE HAOMIOACHHE 32 CTPOUTEIBCTBOM MOJBOIHBIX TPYOOIPO-
BOJIOB BBINIOJIHAIOT HHCIICKTOPHI Perucrpa B COOTBETCTBUH C 0400peHHON Peru-
CTPOM TEXHHYECKOH HoKyMeHTanueil. O6beM MPOBOIMMBIX 0CMOTPOB, H3MEPCHHUH
W MCTIBITAHUH, OCYILECTBILIEMBIX B XOAE TEXHHYECKOTO HAOMIOACHUS, YCTAHABIIH-
BACTCs PErucTpoM ¢ yueToM KOHKPETHBIX YCIOBHH A1 JAHHOTO TPy OONmpoBOaa.

1.4.3.2 Brnagensnp! mOABOIHBIX TPYOONPOBOAOB 00A3aHBI COOMIOIATH B IC-
PHOZI 3KCIUTYaTalliH CPOKH MEPHOIMYESCKIX B APYTUX NMPEAMHCAHHBIX Perucrpom
OCBHUJICTCIbCTBOBAHUI M COOTBETCTBYIOIIMM O0pa3oM IOATOTABIMBATH TPY-
00IpPOBO K OCBHACTEILCTBOBAHHUSM.

1.4.3.3 BragenpIbl MOABOAHBIX TPYOOIPOBOJOB 0043aHBI 3a4BIATh Peructpy
0 BCEX HMMEBIIMX MECTO B MEPHOJ MEXKIY OCBHACTEIHCTBOBAHHMAMH aBAPUHHBIX
CIIy4asX M PEMOHTAX IOABOJHOTO TPYOOHMPOBOAA M €10 KOMILUIEKTYIOINHX, HA KO-
TOpBIC pacnpocTpansaroTca TpedoBanmsa [Ipasun MITT.

1.4.3.4 B cayuae yCTaHOBKH B MOABOJHBIH TPyOOMPOBOX B MEPHOI SKCILIya-
TaUUM WIM PEMOHTA HOBBIX KOMIUICKTYIOLIMX H3JC/HH, HA KOTOpPBIC Pacmpo-
crpansirorcs Tpebosanus [Ipasmwa MITT, K HIM MPUMEHAIOTCS MOJOXKEHH 1.4.2,
1.4.3.1-1.433.

1.4.4 Bujbl 1 NEPHOAMYIHOCTH OCBH/IETE/IHCTBOBAHMIAL

1.4.4.1 INoxBoaHbIC TPYOOIIPOBOIBI TOABEPTAFOTCS CIICIYIOIHM OCBHICTEITh-
CTBOBAHHMSM .

NEPBOHAYAIBHBIM, NEPHOAMICCKAM (OUCPEAHBIM, CKCTOJHBIM U IIPOMEXKY-
TOYHBIM) H BHCOUCPEIHBIM.

TlepeoHavaIbHBIEC OCBHACTEIBCTBOBAHMA PA3ACILIIOTCA HA OCBUICTCIILCTBOBA-
HM, MPOBOAMMBIE IIPH NOCTPOHKE IMOABOJHOTO TPYyOOIPOBOAA MO TEXHHYECKHM
HaOmoneHueM Perucrpa, U OCBHACTCIBCTBOBAHMS IMOJBOAHOTO TPyOOMpPOBOIA,
MOCTPOCHHOTO MO HAOIFOACHHEM MPU3HAHHOTO PErucTpOM KJIacCH(PHKALIMOHHO-
r0 00IMECTBA HIIM HAITHOHATPHOTO HAA30PHOTO OPraHa.

OuepeaHOE OCBUICTCILCTBOBAHHE IPOBOMTCS IS BO30OHOBIICHIA KJIACCA, KAK
MPaBHJIO, YEPe3 KKABIC 5 JIET 3KCIUTyaraliy IIOABOIHOTO TPYOOIIPOBOAA ITPH YCIIO-
BUM NPOXOKACHHUS €KETOAHBIX H OZHOTO MTPOME;KY TOUHOTO OCBH/ICTEIbCTBOBAHUS.

ExxeroaHbie 0CBUACTENBCTBOBAHMSA MPOBOAATCS I MOATBEPKACHHA KJIacca
KKIbIM KAJTCHAAPHBIN IO C OTKJIOHEHUEM OT MPEAMHCHIBAEMOM JAaThl OUEPETHO-
IO OCBUJCTEILCTBOBAHUA B IPEACIAX 3 MECALEB 10 M MOCJE ITOH JaThI.

TIpoMexyTOUHOE OCBHICTCIBCTBOBAHHE INPOBOAHUTCA B PACITHPCHHOM
o0beMe A1 MOATBEPKACHUS ACUCTBHS KJIACCA MEXKIY OYCPEIHBIMH OCBHIIC-
TCIABCTBOBAHUAMH.
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BHeouepeanoe 0CBUACTEILCTBOBAHIE IPOBOAUTCS MOCTIC aBapUil, PCMOHTOB
M JPYTHX HEOOXOIHUMBIX CJIy4aeB.

1.4.4.2 TlepBOoHA4YaNbHOE OCBHACTCILCTBOBAHHE OCYIIECCTBILICTCA C LIEJIBIO
NPHCBOCHHS COOTBETCTBYIOWIETO KIIACCA MOABOAHOMY TPyOOIIPOBOAY, BHEPBBIC
npeapsaaieMoMy Peructpy mma ximaccHdukamum. K mepBoHAYanbHOMY OCBH-
JETENbCTBOBAHMIO TIPSABABILIOTCS TAKOKE HMOABOAHBIC TPYyOOIPOBOABI, pPAHEE
HMeBmHe K1acc Perucrpa, HO yTpaTHBIIKC €ro M0 KaKuM-TiHO0 mpuyunHaM. Ilep-
BOHAYAJIEHOC OCBHICTEIBCTBOBAHKC 3AKIFOYACTCS B TIIATCIBHOM OCMOTPE, IPO-
BEpKaxX, ACIBITAHUAX U 3aMepax, 00BEM KOTOPBIX KKIABIH Pa3 yCTAHABIHBACTCS
PeructpoM B 3aBHCHMOCTH OT BHCIIHHX YCJIOBHH JKCIUTYaTal|H, BO3PACTa TPy-
601poBoIa, MEPONPHATHI, MPEAYCMOTPCHHBIX A €T0 3AIIHTHI, TEXHHICCKOTO
COCTOSIHI TPYyOOIPOBOAA, MOKPBITHI, APMATyPhI H T. I0.

1.4.4.3 IlepBOoHaYaILHOMY OCBHJCTCIBLCTBOBAHUIO IOJBEPralOTCSA IOABO-
JHBbIC TPYOOIPOBOIBI, IOCTPOCHHBIC HE IO MpaBmiIaM Peructpa, 6e3 TeXHH4IECKO-
ro HabmroneHus Perucrpa, K1accu(pukanmOHHOTO 00MIEeCTBA, MPH3HAHHOTO Peru-
CTPOM, HJIH HAHOHAIBHOTO HAZ30PHOTO OPraHa. B 3ToM ciyuae nepBOHAYAIBHOE
OCBHICTEIFCTBOBAHHE, 00BEM KOTOPOTO YCTAHABIHBACT PerucTp, mpeamonaraet
TIIATEIPHOE M MOJHOE OCBHACTCILCTBOBAHIE, COMPOBOXKAAIOMIEECS B HEOOXOIHU-
MBIX CJIy4asX HCIBITAHIAMHE TPYOOIPOBOIOB H KOMIUICKTYIOMETO 000PYAOBAHHS
C IIEJTBIO MOATBEP KACHHA TOTO (DAKTa, YTO OHH IOTHOCTBIO COOTBETCTBYFOT TPe0O-
BarusM [pasun MITT. Eciu Ha mOABOAHBIH TPYOOTIPOBOA M COOTBETCTBYIOIIYIO
TEXHHYCCKYH JOKYMCHTAIUK) UMCIOTCSA JOKYMCHTHI, BBIJAHHBIC maccn(pnxaun-
OHHBIM OOINECTBOM HJIH HAMOHAJIBGHBIM HAZ30PHBIM OPTaHOM, MIEPBOHAYATBHOS
OCBHIETEILCTBOBAHUE OCYIIECTBILIETCS B 00BbEME OUEPETHOTO OCBHACTEILCTBO-
BaHmA. B ciryyae oTcyTCTBHS HEOOXOAUMOHN TEXHHYECCKON JOKYMCHTALMH HA MO~
BOIHBIH TPYOOIPOBO B MOIHOM 00BEME, MPOrPaMMa OCBHACTCIbCTBOBAHHA MO-
JKeT OBITh YBEIMUCHA IO TOMY KOMIUICKTYIOIIEMY 000pPYI0BAHHIO, HA KOTOPOE 3Ta
JOKYMEHTAIHA OTCY TCTBYET.

1.4.4.4 OcBuAETETLCTBOBAHNS, TPOBOAUMBIE IIPH CTPOHUTEIBCTBE MOABOJHBIX
TPyOOIPOBOOB, HMEIOT IETBI0 MPOBEPKH COOTBETCTBHS MATCPHANIOB, KOMILICK-
TYIOIINX H3ACTHH M TEXHOJOTHUCCKHUX MPOLECCOB HX HU3TOTOBJICHHS TPeOOBAHH-
SIM TEXHHYECKOTO MPOCKTA W Padoucii JOKYMECHTALMH HA TTOJBOIHBIN TPyOOMpO-
BoA. OOBEM OCBHACTCIBCTBOBAHIS B KAYKIOM KOHKPETHOM CJIydac OMPEACIIICTCS
Peructpom.

Jaroif OCBHICTEIBCTBOBAHUS IOJBOJHOTO TPYyOOIPOBOAA MO OKOHYAHHH
CTPOMTEIBCTBA ABIACTCA JaTa (DAKTHICCKOTO 3aBEPIICHUS OCBHICTCIBCTBOBAHAS
u BeIJauM KilacCH(pUKanmOHHOTO CBHACTEIRCTBA MOPCKOTO IOABOJHOTO TPy0O-
mposoza (cM. 1.4.5).
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1.4.4.5 OuepenHoe OCBHAETEILCTBOBAHUE IS BO3OOHOBJICHHS KJIacca MMe-
€T LIEIBIO0 YCTAHOBHTD, YTO TEXHHYECKOEC COCTOSHHCE IIOABOTHOTO TPyOOIpoBoaa
YAOBJICTBOPHTEIBHO H COOTBETCTBYET TpeOoBaHmaM [Ipasun MIIT, u npeamona-
TaeT NPOBCACHHUC HCIBITaHHMI TPyOONMPOBOIA, apMaTyphl, aBTOMATH3HPOBAHHBIX
CHCTEM YTIPABJICHUS, CUCTEM aBapUIHO-IIPE/IY MPESAUTEIBHON CHTHATH3ALHH, 3a-
mUTH ¥ MHAMKAIHH. OuepeHbIe OCBUACTEILCTBOBAHUS, 00BEM KOTOPBIX OMpe-
Jemaercs PeructpoM, mpoBOAATCA YEPE3 yCTAHOBJICHHBIC HM IMEPHOABI, KaK Ipa-
BUJIO, THTHJICTHUE.

1.4.4.6 OOs3aTenbHOE CHKETOAHOE OCBHIACTEIHCTBOBAHUC MPCIIOJIATACT OC-
BHJICTEIBCTBOBAHKME MOJBOJHOTO TPYOONpPOBOIA, BKIOYAS apMATypy, aBTOMATH-
3HPOBAHHBIC CHCTCMBI YNPABICHHA, CHCTEMBI ABAPHHHO-TIPEAYNPEAUTEIBHOM
CHTHATM3ALMH, 3aLIMThI, HHIUKALMHU U APYTO€ KOMIUICKTyomee 000pyI0BAHHUE, B
00beMe, MOATBEPKIAOIIEM TO, YTO TPYOOIPOBO H €0 KOMILICKTYIOIEe 000py-
JIOBAHHE MPOJOJDKAIOT 0TBeYATh TpeOoBaHUAM [IpaBmn MITT, uto moaTBEpKIaET
KJIACC TIOJABOAHOTO TPyOOmpoOBOaa.

OO0BbeM EKETOJHBIX OCBUICTEILCTBOBAHII YCTAHABIMBACTCA Peructpom.

1.4.4.7 IIpu o4epeHBIX OCBHACTEILCTBOBAHUAX TPYOOIPOBOAOB HX HCIIBI-
TaHHA JABJICHUEM JODKHBI COBMEIIATHCS C MPOBEPKOH B ACHCTBHH OOCITY KUBa-
FOIIMX X HACOCHBIX NEPEKAYHBAIOINX H KOMIIPECCOPHBIX CTAHIMHI, 3AMOPHOH M
TIPEAOXPAHUTEIbHON apMAaTy pbl, AUCTAHIHOHHBIX TPHBOJOB.

1.4.4.8 ITpoMEKyTOYHOE OCBHICTEIBCTBOBAHKE MOABOTHOTO TPYOOMPOBOIA
OCYIIECCTBIIACTCA MEKIY OYCPSIHBIMI OCBHACTEIbCTBOBAHUAMH BMECTO BTOPOIO
MM TPETHETO €KECTOAHOTO OCBHACTEIbCTBOBAHH ITO0 COIIACOBAHHIO C Perncrpom.
OO0BeM OCBUACTETLCTBOBAHHS YCTAHABIMBACTCS PeructpoM.

1.4.4.9 BHeouepeaHble OCBHACTEILCTBOBAHUA MOABOAHBIX TPYOOIPOBOJIOB
WY OTACIBHBIX X KOMIIOHEHTOB IIPOBOATCS IPH NMPEIbSIBICHUH K OCBUICTCIIb-
CTBOBAHHIO BO BCEX CIYYasX, KPOME MCPBOHAYAIBHOTO W MEPHOJUYCCKHUX OCBH-
JIeTEIbCTBOBAHUH. BHEOUEpEJHOE OCBHACTEIBCTBOBAHUE IMPOBOJUTCS I OLICH-
KH JOIyCTHMOCTH BBIABJICHHBIX AC()EKTOB HIIM MOBPEKACHHH IIOCIC ABAPHH, B
TOM YHCJ]IE, CONPOBOKAAIOMIMXCA HAPYMICHHEM TePMETHYHOCTH TPyOOIIPOBOIA,
Pa3IMBOM KHAKAX HIIH BEIOPOCOM ra3000pa3HBIX TPAHCTIOPTHPYEMBIX CPEX.

O0beM OCBHACTCILCTBOBAHMN W MOPAXOK MX IPOBEACHHA ompeaeier Pe-
THCTP, HCXOd U3 NPCAHA3HAYCHHA OCBHACTC/ILCTBOBAHMSA, BO3PACTA M TCXHHYC-
CKOTO COCTOSIHUSI IOJXBOJHOTO TPyOOMpOBOIA.

1.4.4.10 BHeouepeaHOE OCBUACTECIBCTBOBAHKE MOCIC ABAPHH HMEET LIEIBIO
BBIABUTB BHJ M XapaKTep NOBPEKACHUA, 00BCM PabOT IO YCTPAHCHHUIO MOCIEC-
TBUI aBApUU, a TAKKE ONMPEACIUTh BOSMOKHOCTD H YCIOBHA COXPAHCHHUA KJIacca
TpyOOMpPOBOIA MOCIIE HX YCTPAHCHHSL.
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1.4.5 JlokyMeHThI, BhLIaBaemble Peructpom no pesyisraram ocBmje-
TEJIbCTBOBAHMIA.

1.4.5.1 JloxymeHTHI Peructpa BBIIAOTCS IPH NOATBEPIKICHHH YAOBICTBOPH-
TCILHOU OLICHKH TEXHHYECKOTO COCTOSHHSA 00BEKTA OCBUACTEIECTBOBAHHS, YCTa-
HOBJICHHOH B XOZ€ MPOBEACHHA OCBHACTCIILCTBOBAHUM U UCIIBITAHAH.

1.4.5.2 JIoKyMEHTOM, MOATBEPKAAOIMM BbimoHeHHE [IpaBun MITT, saBa-
ercsa Knaccu(puxanmoHHOE CBUIETEIBCTBO MOPCKOTO MOJBOIHOTO TPyOOIpoBOaa
(. 9.9.2).

1.4.5.3 B mponecce TEXHHYECKOTO HAOMIOACHUA 32 MOJBOIHBIMH TPYOOIpPO-
BOJAMHU PerncTp BBIIACT akThl OCBUACTENbCTBOBAHUA MIIT mo okoHUaHHMH 1O-
crporikn (. 9.9.1), akTBHI €KErOAHOTO/MPOMEKYTOUYHOTO/OYESPECAHOTO OCBHIC-
tenbcTBoBaHUA MIIT (. 9.9.3) u, B ciyyae HEOOXOAMMOCTH, HHBIC JOKYMCHTBI.

1.4.5.4 PerucTp BIpaBe NPU3HABATH IMOJHOCTHIO HJIM YaCTHYHO JOKYMCH-
THl MHBIX KJIACCH()HKAIMOHHBIX OOIIECTB, OPTAaHOB TCXHHYCCKOTO HAA30pa H
JPYTHX OPTaHU3aLui.

1.4.5.5 Knaccu(h)ukaumoHHOE CBHACTEILCTBO MOPCKOTO IOABOAHOTO TPyOO-
MPOBOJA TEPSCT CHIY B CIACAYIOMIHX CIIyYasix:

IO UCTEUCHUH CPOKA €r0 ACHCTBHA,

€CIM TOJBOIHBIN TPYOONPOBOJ M KOMIUICKTYIOINHE €r0 HM3ACIHA HE OyayT
MPEIBABICHBl K MEPHOTMYCCKOMY OCBHICTECIIBCTBOBAHHMIO B IPEAYCMOTPEHHBIH
CPOK € YUETOM HOPSIKA OTCPOYCK MEPHOAMIECCKUX OCBHACTEILCTBOBAHHI, OIpe-
nemsemoro ITpasumamu MITT;

MOCJIC MPOBEACHHU PEMOHTA 0¢3 TEXHUUCCKOTO HAOIoneHUs PerucTpoM mimm
3aMEHBI HOBBIMHU KOMIUICKTYIOIINX H3ACIHI, HA KOTOPBIE PACHPOCTPAHSIOTCS TPE-
6oBanm [Tpasun MIIT;

€CJIM IIOABOIHBIN TPYOOTPOBOI HE COACPIKUTCS B HAIJICKAMIEM TEXHHYESCKOM
COCTOSIHHH, 0OCCIICYHBAIOIICM €ro O30MACHOCTE,

IIPA HAPYLWICHUH HA3HAYCHHA H yCJ'[OBI/[ﬁ OKCITyaTalluu, YKA3aHHBIX B CHM-
BOJIC KJIacca.

1.5 TEXHUYECKAA TOKYMEHTAIIAA

1.5.1 Jlo Hayana CTPOWTEIBCTBA IOABOTHOTO TPYOOIPOBOAA HA PaccMOTpe-
Hue Peructpy mo/mkHa OBITH MPEACTABICHA TEXHMIECKAA TOKYMEHTALMA, O3B0~
JLIOINAs YAOCTOBEPUTHCS, YTO TPEOOBAaHMA MPaBUI Perucrpa mo OTHOLICHHIO K
JAHHOMY HOJBOIHOMY TPYOOIPOBOAY BBIMOJIHSIOTCA.

OOBeM TEXHHYECKOH JOKyMeHTanuH ykasaH B 1.5.2 — 1.5.11. Cnenyer Tax-
JKE YYHTHIBATh JOIOIHUTEIbHBIC YKA3AHIA II0 COCTABY JOKYMCHTAIHH, COACPKa-
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ecs B mocneayommx pasaenax [Ipasun MIIT.

1.5.2 OGmas yacrs:

.1 cnemmuranms,

.2 Yeprexu (CXeMbl) MPOKIIAIKH (TPACCHPOBKH) TPyOOIPOBOIA CO BCEMH He-
00XOMHMBIMH JAHHBIMH ISl PACCMOTPEHHS MPOEKTA;

.3 mepeycHb KOMIUICKTYIOIMX H3ACTHI U 000PYIOBAHKS C YKA3aHHEM OCHOB-
HBIX TCXHHYCCKHUX XAPAKTCPUCTHK, MPCAMPUATHA-U3TOTOBUTCII H HATTHYUA 0Zl06-
PEHHU PErucTpoM HiIH IPyrHM KOMICTEHTHBIM OPTaHOM.

1.5.3 loxymenramus Ha TPYOBL

1.5.3.1 TlpenpsaBasemasd TEXHHYECKAs AOKYMEHTAUHMS IODKHA COACPIKATH
CBCICHMA O pa3Mepax, MaTepuanax, crmocodax W TEXHOJOTHH CBAPKH CTAIBHBIX
Tpy6. Ha paccmoTpeHue mpexbaBIsEOTCS:

.1 cepru(uxatel Ha TPYOBI U MPOTOKOJIBI HX HCIBITAHUH (CTICIM(DHKALMA HA
MOCTABKY TPYO MM TEXHHYCCKHE TPEOOBAHUS HA 3aKYIKY TPYO);

.2 YEPTEKU PA3ACIKU KPOMOK TPYO MOA CBapKy:

.3 yepreku cexkuuii Tpyo;

4 yeprexxu mierel Tpyo (IpH yKIagke TpyO IUIeTbMH),

.S TexHoNMOTHA CBApKH TPYO;

.6 BUABI 1 0OBCM HCITBHITAHHIA,

.7 cnocoOb! 1 00BEM HEPA3Py MIAKOIIETO KOHTPOJIS,

.8 CBeACHMA 0 TPAHCTIOPTHPYEMOH CPEZE;

.9 ruApaBIMYECKUM pacyeT.

1.5.3.2 Bmecre ¢ yepreskaMu HEOOXOAMMO MPCACTABHTD CIICTYHOLIHC CBC/IC-
HHS H PacyETHI:

.1 onucanue cnocoda yKIaJKu MOABOIHOTO TPYyOOIPOBOAA HA MOPCKOC [THO;

.2 HeOOXOAMMBIC CBEACHMUS U ONPEACICHIS BHCITHUX HArPY30K (CHIT H MO-
MECHTOB) OT BETPa, TCUCHHH, BOJIH, JIEIOBBIX OOPA30BAHHI H APYTHX MAPAMETPOB,
YYMTHIBACMBIX IIPH aHAJIM3E MIPOYHOCTH TPy OOIMPOBOAA, BKIFOUAs CIIy4YaiHbIC Ha-
Ipy3KH (OT PEIOOIOBHBIX TPAJIOB, IKOPEH H T. 1.);

.3 pacueT HOMHHAIBHOH TOIIMHBI CTCHOK TPYO I COOTBETCTBYIOIIMX CO-
YETaHUH HArpy30K;

4 pesyIbTaTsl HCOOXOAMMBIX MOJCTBHBIX HCTIBITAHHUI, KOTOPBIC MOTYT OBITh
HCTIOJIb30BAHbI JAJI TIOATBEP)KACHHS HTH Y TOYHCHHS MIPHBSACHHBIX 000 CHOBAHHIA
H PacyeroB;

.S pacyer Mpo4YHOCTH TPYOOMPOBOJA B MPOLECCE VKIAIKH.

.6 pacyeThl, NOATBEP KAAOINIE CCHCMOCTOMKOCTH MOABOAHOTO TPYOOIIPOBOAA.

1.5.3.3 JlokyMeHTanus Ha THOKHE TPYOBI JOJDKHA BKIIFOUATH CJICAYIOIIIE CBE-
JICHUS U PaCYUETHL:
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.1 ceprudukars! Ha TPyObI H MPOTOKOJBI HX HCTIBITAHHIA (CTICIH(HKALIIO HA
MOCTABKY TPyO WM TEXHHYECKHE TPeOOBAHMS HA 3aKYIIKY TPYO);

.2 KOHCTPYKTHBHOE HCIIOJTHCHHE TPYO M COCTMHHTCIIBHBIX HJICMEHTOB (KOH-
LCBBIX ()UTHHIOB),

3 XAPAKTCPUCTUKH HCIMOJIB3YCMBIX MCTAJUIMUCCKHX H TIOJTUMCPHBIX MATC-
pHANoB;

.4 METOIBI pacyeTa NAPaMETPOB BCEX CIIOEB TPYOBI C ONPEACTICHAEM PACUCTHO-
TO BHY TPEHHETO M BHEITHETO JABJICHHUS, COMPOTUBICHUS PACTSLKEHIIO H KPY YCHHIO,

.5 00macTe mMpUMCHEHHUS THOKHMX TPYO, BKIIOYAS MAPAMETPHI TPAHCIIOPTH-
PyeMOH cpest,

.6 oIy CTHMBIC BHIBI BHCIITHUX BO3ACHCTBHI (CTATHYECKUE, TUHAMMHYECKUE,
TpeOOBAHMSA IO IHKJIMTICCKOMY H BPEMCHHOMY PECYPCY) H JOIY CTHMBIC MAPAMET-
DI BHEIIHEH CpebI,

.7 MUHAMAJBHBIA paauyC U3rH0a NPH XPAHCHHH, YKIIAIKE M IKCILIY ATALHH,

.8 pacyeTsl MPOYHOCTH MPHU YKIATKE, IKCIUIYATALNH H HCTIBITAHUSX, BKIIFOMAS
PAacHETHI YCTATOCTHOM MPOYHOCTH;

.9 CBeACHH MO UHCICKIMH H MOHHTOPHHTY, BKIFOUAS PACUCTHOEC MPOTHO3H-
POBaHME CPOKA IKCILIyaTalUu TPyOBL

1.5.4 JloxymeHTamus Ha TIpy3bl, MPUMEHAEMbIC Ui OAJUIACTHPOBKH TPY-
60mpOBOIOB:

.1 pacueT nIaBy4eCcTH (BBITAIKHBAOIICH CHIIBI) IOABOJHOTO TPYOOIIPOBOAA;

.2 cxeMa pa3MelicHus OaJUIaCTHBIX TPy 30B;

.3 paboune yepTeku KOHCTPYKIUH OaJIACTHOTO IpPy3a;

.4 pacyeT 6aIACTHPOBKH MOABOAHOTO TPyOOMPOBOAA MPH MPHMEHEHUH 00€-
TOHHPOBAHHBIX TPYO.

1.5.5 JIokyMeHTaus HA aApMarypy U €€ MPHBOIBL

.1 cxeMa pa3MeIieHH 3aNI0PHON M NPEIOXPAHUTEIHHOH apMaryphI;

.2 cepruuKarsl Ha apMarypy M HPOTOKOJBI HCTIBITAHUHA apMaryphl, MOJ-
TBCPKAAIOIHE €€ COOTBECTCTBHE TPAHCTIOPTUPYEMBIM CPEAAM, MPEATIONATAEMBIM
YCOBHAM 3KCIUTyaTaliy Tpy OOIPOBOAOE;

.3 cxeMa JUCTAHIMOHHOTIO YIIPABJICHHUS TPyOOIIPOBOIHON apMaTypoid;

.4 paboune 4epTeu KOHCTPYKIUH MPHBOJA.

1.5.6 JloxyMeHTauus Ha OCPETOBBIC MEPEXOIBL:

.1 omucaHue KOHCTPYKIMH BBIXOZA HOABOAHOTO TPYOOIpPOBOAa Ha Oeper;

.2 paboune yeprerku OCperoBoro mepexoaa.

1.5.7 JloxymMeHTaLus 1O YKIAAKE OABOAHOTO TPYOOIIPOBOAA HA MOPCKOE THO!

.1 coco0BI H TCXHOJIOTHYCCKHE CXEMBI YKIAAKH C YKA3aHHEM OCHOBHBIX
NapaMeTpoB;
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.2 YepTEK TPAHIICH MM 30HbI AJI1 YKJIAJKY,

.3 ommcanue (JOPMHUPOBAHHUSA 3aCHIKH TPAHIIECH;

.4 KOHCTPYKTHBHOE O()OPMIICHHE IIEPECCUCHHUH C paHEe YJI0)KCHHBIMH ITOBO-
JHBIMH TPYOOIIPOBOJAMH H KaOCIIMH.

1.5.8 JlokyMeHTaIMsI HA AaBTOMATU3HPOBAHHBIE CHCTEMBI YIIPABJICHHUS U CHC-
TEMBbI aBaAPUHHO-TIPEAY IPSAUTEIbHON CHTHATU3ALMY:

.1 cxema CHCTEMbI CHTHAIU3ALUH, KOHTPOIHPY FOIICH XapaKTePUCTHKH TPAHC-
NOPTHPYEMOH CPEeabl, YTCUKH, TAPAMETPBI HACOCOB H KOMIIPECCOPOB, MOIOYKEHHUE
3aIOPHbIX OPTaHOB ApMATyPBI;

.2 mepeyYeHb KOHTPOJIHPYEMBIX NApaMETPOB C YKA3aHHEM THUIIOB JATYUKOB M
pHOOPOB, HX XapaKTCPHCTHK;

.3 ceprU(HKaTH HA KOHTPOJIBbHO-H3MEPHTEIBbHBIC ITPUOOPHI, HCTOYHHUKH 3By Ka
HCBCTAY l'lpI/l60p0B H HA APYTHC 3JIECMCHTBI, BXOIAINUEC B CHCTCMY CHTHATTU3AIIHH.

1.5.9 JloxymMeHTauus HA AHTHKOPPO3HOHHYO 3AIIUTY U H30JIALMIO:

.1 cepru(uKaTs HA AHTHKOPPO3HOHHbIE MTOKPHITHS,

.2 060CHOBAHHE BHIOOPA AHTHKOPPO3HOHHOTO MOKPHITHS TPYOOIIPOBOAOB;

.3 cxeMa aHTHKOPPO3HOHHOTO MOKPHITHS H H30JLILUH;

4 MHCTPYKIHA IO IOATOTOBKE IOBEPXHOCTH TPYOOIPOBOJA H HAHECCHHUIO 3a-
IIHTHBIX HOKpI:ITI/Iﬁ H H30JLIIHH,

.5 cxema KaromHOM 3amuThl (Pa3sMEIIEHHE AHOJO0B) WIM IPOTEKTOPHOM
3AMIATHL,

.6 oIpeaeIeHUE MACCHI AaHOJIOB MM ITPOTCKTOPOB.

1.5.10 JIoxymeHTauus aHaIM3a PHCKOB JOJDKHA ObITh NMOATOTOBICHA HA OC-
HOBaHUHU pasa. 10. JIOmyCKaeTCs BBHIMOJHCHHC aHAMH3Aa PHCKOB I MOABOIHOTO
TpyOOmpoBOga B COCTABE COOTBETCTBYIOMIETO Pa3ieia B MPOCKTe 00yCTpOHCTBA
MECTOPOKACHHSI HA MOPCKOM IIeb(e.

1.5.11 B cnyuae yCTaHOBKH B IOABOIHBIH TPyOOMPOBOJ, HAXOAALIHHCS B SKC-
IUTyaTalyy, HOBBIX KOMILICKTYFOIIUX H3IEIUH, CYMIECTBEHHO OTIHYAFOIIMXCS OT
TICPBOHAYAILHBIX H HA KOTOPBIC PacmpocTpansiorcsa Tpedosanus [Ipasun MITT,
HEOOXOOUMO HPEIBABILATE HA PACCMOTPEHUE M 0f00peHue Peructpy AOmoIHU-
TEIBHYE) TEXHIHICCKYIO JOKY MCHTAIIMIO HA HOBBIC H3ACTHSA B 00beMe, TPeOyeMOM
JULA IOABOJHOTO TPyOONPOBOAA IIPU CTPOUTEIBCTBE.

1.5.12 B cay4yasx, nmpeaycMoTpeHHBIX 1.3.5, 00bem mpeacrasicHHOH Peru-
CTPY TEXHUUYCCKOH JOKYMECHTAIMHU ABJACTCS MPEIMETOM CIICHUAIBHOTO PaccMoO-
TpeHus Perucrpom.

1.5.13 CormacoBaHHbIE C PermctpoMm CTaHZapTH Ha OTACIBHBIE MATEPHU-
abl U U3ACTHS MOTYT 3aMEHHUTH COOTBETCTBYIOLIYIO YacTh TEXHHYECKOM 10-
KYMCHTALIUH.
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1.5.14 Vi3MeHeHUs, BHOCUMBIE B OJOOPCHHYIO PerucTpoM TEXHHYCCKYIO J0-
KyYMEHTALHIO H KACAIOIIHECS JIEMEHTOB H KOHCTPYKIMH, Py CMOTPCHHBIX TpE-
6osanmsvu [Ipasuin MITT, KODKHBEI OBITH A0 HX PEATH3ALMH MPESACTABICHBI HA
onoOpenue Perucrpy.

1.5.15 TlpenpsaBasemMas Ha PACCMOTPEHHE W OZOOpCHHE PEerucTpy TeXHUYC-
CKas JOKYMEHTAIHS AODKHA OBITH pa3paboTaHa Takum 00pa3oM HIH CHAOKCHA
TAKUMHU JOMOJHHUTCIbHBIMU CBCACHUAMH, 4TOOBI HA €€ OCHOBAHMM MOYKHO OBIIO
YAOCTOBEPHUTHCS B BBIOJHECHUHM MOIoeHuH [Ipasua MITT.

1.5.16 PacueTsl, HEOOXOAMMBIE IS OHMPEACICHHS MAPAMETPOB U 3HAYCHHIA,
pernameHTHpoBaHHBIX [IpaBunamu MITT, 70/DKHBI BRITOTHATBECS B COOTBETCTBUH
¢ yxasanusamu [Ipasun MIIT unm mo MeToamMKaM, COTIaCOBAHHBIM C Perncrpom.
IIpumeHseMBIE METOMUKH H CIIOCOOBI BHITOJHEHHS PACUCTOB JOJDKHBI 00CCHCUH-
BaTh JOCTATOYHYIO TOYHOCTh PEIICHUS 3a1a4n. Pacuersl, BEmomHCHHBIC HA OBM,
JIOJDKHBI TPOM3BOAUTHCS MO MPOrpaMMaM, HMeroImuM CBHACTEIECTBO O THIIOBOM
omoOpeHuH mporpaMMel pacueToB ait IBM (¢. 6.8.5). Peructp mMoxeT moTpe-
00BaTh BBIMOJHECHHU KOHTPOJIBHBIX PACUCTOB MO JIE000# mporpamme. Peructp e
TPOBEPSECT MPABHIBHOCTD BBIMOJTHEHMS BBIYHCIHTEIBHBIX ONCpALMI IPH pac-
yerax. OCHOBHBIC IOJIOKCHHUSI, KACAIOIUEC OXOOPSHUA MPOTPaMM PACUETOB HA
OBM H coracoBaHusI METOAUK PacyeToB, U3noxeHsl B 12.2 yactu II «TexHuye-
CKad JOKyMeHTaums» [IpaBiiI TEXHHYECKOTO HAOMIONCHUA 32 MOCTPOUKOH CYI0B
U M3TOTOBICHHEM MATEPUANIOB M H3ACTHH IS CyAO0B.

1.5.17 CornacoBaHue CTAaHIAPTOB H HOPMATHBHO-TCXHHYCCKHX JOKYMCHTOB
HA MaTepHaIbl ¥ U3ICIH MPOM3BOJUTCA HA CPOK uX AeHcTaui. [Ipu mepecMoTpe
CTaHJAPTOB M HOPMATHBHO-TEXHHUYCCKUX JOKYMCHTOB JOJDKHA MPOH3BOJUTHCS
TIPOBEPKA 3TUX JOKYMCHTOB C LIC/IBIO YUETA B HUX TPEOOBAHMUI ACHCTBYIOIINX HA
3TOT MOMEHT IIpaBUII H HOpM Perucrpa.

1.5.18 Cpoxk neiicTBus 0g00peHHs PerucTpoM TEXHHUCCKOU JOKYMECHTALMH
— 6 net. [To UCTEUCHUH 3TOTO CPOKA WM B TOM CIy4ae, €CIIH MESPEPHIB MEKIY
JaToH OMOOPEHUS W HAYATIOM MOCTPOIKH TPyOOIPOBOAA MPEBBIMIACT 3 TOAA, J0-
KYMEHTALWI IOJDKHA ObITh MPOBEPEHA H OTKOPPEKTHPOBAHA C YUECTOM H3MEHEHHIH
npasun Perucrpa.

1.5.19 OnoOpeHue TEXHHYECKOH AOKYMCHTAIMH TMOATBEPXKAACTCA MyTEM
MPOCTABJICHHUSI HA HEH COOTBSTCTBYIOIMX ITAMNOB Peructpa. OmobpeHue 10-
KyMCHTALMH PEruCTpOM HE OTHOCHTCA K HAXOAAIIMMCS B HEH 3JIEMEHTaM H KOH-
CTPYKIHAM, Ha KOTOPBIC HE pacnipocTparstoTcs Tpedosanus [Ipasun MITT.
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2 PACYUETHBIE HATPY3KH,
JNENCTBYIOIIVE HA TTIOIBOJAHBIE TPYBOITPOBO/IBI

2.1 OBIIHE ITOJOXKXEHHWA

2,1.1 PacuyetHple HArpy3KH, ACHCTBYIOIINE HA TOJBOTHBIH TPYOOMPOBOT,
JIOJDKHBI YUMTHIBATH 3KCIUIYaTal[MOHHBIC YCIIOBHSA, HCHBITATEIbHBIC HATPY3KH H
HATPY3KH IPH MOHTaXe TpyOompoBoaa. Kakabiit B HATPY3KH, OIPEICICHHBIH
cormacuo 2.2 — 2.10, 1OoDKEH OBITh YMHOXKCH HA KO3()()UIMEHT 3HAYMMOCTH Y.
3HaueHns k03()(PUIHCHTOB MPUBSACHHI B Ta0. 2.1.1.

Ta6nunga 2.1.1
Koa¢ pMinieHTs1 3HAMMMOCTH KOMIIOHEHTOB HATPY3KH Y

Bun Harpysku Y
Bec TpybonpoBosia B BCIIOMOTATeILHBIX KOHCTPYKIHH 1,1
BHyTpeHHee JaBiieHHe:
JUISL Ta30IIPOBOJIOB 1,1
JUISL He(TenpoBOIOB U He(pTeIIPOAYKTONPOBOIOB 1,15
Hapy»kHoe JaBJicHHe BOJBI C y4eTOM KosieGaHHl YPOBHS BOJBI 3a CHUET NMPHIMBHO- 1.1
OTIUBHBIX SIBJICHUH U BOJTHCHUS 1,4
JlaBeHHe rpyHTa 0OBAIOBKH/3aCHIIIKH TPYOOLIPOBO/Ia B TPAHIISE
O6eaeHeHHE TPYOOTIPOBO/IA B CIydae TPAHCIIOPTUPOBKH CPEABI C OTPHUIATEIILHON 1.4
TeMIeparypoi 1,1
CelicMAYSCKHE BO3ACHCTBUSA
BozneiictBue TeueHus 1,1
BosneiicTBue BoIH 1,15
BospelicTBue BeTpa 1,1
TemneparypHsie BO3ICHCTBHS 1,0

2.1.2 PacueTHbIC HATPY3KH C YUCTOM (PH3HYCCKAX ABJICHHH WX BO3HHKHOBE-
HHSI MOTYT OBITh pa3JcICHbI HA:

(py HKOHOHATHHBIC HATPY3KH,

BHCINHUE (IPUPOHBIC) HATPY 3KH,

HArpy3KH IIPH MOHTAKE, YKJIAAKE H HCTIBITAHUSIX;

CHy4alHbIC H 0COOBIC (ABAPHHHbIC) HATPY 3KH.

2.1.3 Harpy3ku, oOyCIOBICHHBIC LICJICBHIM HA3HAYCHHEM MOABOAHOH TPY-
OONPOBOAHOM CHCTEMBI H €€ IKCIUIyaTaluelf B 3THX ETIX, OTHOCATCH K (yHK-
IHOHANBHEIM HATPYy3KaM (BHYTPCHHEE JABJICHHE, TEMIICPATYPHBIC BO3ACHCTBUA
TPAHCIOPTHPYCMOH CPEbI, PEaKUUs TPYHTA MOPCKOTO JHA H T. A.). Heobxomu-
MO YUHTHIBATh BCC ()Y HKIIMOHANBHBIC HATPY3KH, ONPEIC/IIFOMHIC paboTOCHOCO0-
HOCTb CHCTEMBI HA CTATHAX MOCTPOUKH M SKCILTyaTaLliH.
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2.1.4 BEHCIIHHE (MPUPOIHBIC) HATPY3KH HA MOJBOIHYHO TPYOOMPOBOAHYFO CH-
CTEMY OIPEACILIFOTCS (PAKTOPAMH OKPYIKAFOIICH CPE/IBI H HE MOTYT OBITH OTHECE-
HBI K ()Y HKIHOHAJIBHBIM HJTH OCOOBIM (aBAPHITHBIM) HATPY 3KaM.

2.1.5 Harpy3kxu npu MOHTake TPyOOHpPOBOAA TpH COONMIOACHHH HOpPMAa-
THBHBIX BHCIIHHX YCIOBHH (BETCp, BONHCHHE, TCUCHUC, TEMICPATypa BOIBI H
BO3/7yXa) M TEXHOJOTHH MOHTAQXKAa OIPEACIIIOTCA B 3aBHCHMOCTH OT CHoco0a
VKJIAJKH, BHECIIHUX MPHUPOAHBIX YCIOBHH H OCOOCHHOCTEH TPACCHl TPyOOmpo-
BOJIA.

2.1.6 CuyuaiiHple Harpy3ku (BO3ICHCTBHS YNABIDMX NPEIMCTOB, OpPY-
JU# PBIOHOM JIOBIH U Ap.) H 0COOBIC (aBapHHHBIC) HATPY3KH, 4 TAKKE BEPO-
ATHOCTH HX IOABJICHHUA ABAOTCA NMPCAMCTOM CHEIHHAIIBHOTIO PACCMOTPCHHA
Peructpowm.

2.2 PACYETHOE JIABJIEHHAE

2.2.1 PacuctHoe naeneHue B TpyOomposone p,. MIla, ompeaensercsa mo
opmye

Po= 0= Ppi) T AP, 2.2.1)

e p,— BHYTpeHHee pabouee JaBJcHHE B TPyOONPOBO/Ie, IPHHMMAaeMoe B mpoekTe, MIla;
D, min — MEHAMATEHOC BHRNIHCE THAPOCTATHYCCKOS JARICHAC HA TpySonposoa, Mlla;
A p — 106aBouHOe pacyeTHOES JABJICHHE, YUHTBIBAIONICE JABJICHHE CTPArHBAHHUS TPaHCHIOPTHPY-
eMol cpefpl B TpyOOIpOBO/ie WM JaBjieHHe TH/PABIMYECKOTO yjapa B TpyGompoBoze,
MIla. lobaBouHOE pacueTHOE JaBJICHAS OLPEACIIACTCA B pe3y/IbTaTe THAPABINIECKOTO pac-
geTa TpyOOoIpoBoAa, 0106peHHOr0 PerucTpom.

2.2.2 BenmyuHa p, . OTIPSACILICTCS IO dopmy e

Pomin =P, & d_ —h,12) 10, 2.2.2)

rae p, — ITOTHOCTH MOPCKOH BOMBI, KI/M’;
2 — YCKOpeHHe CBOOOTHOTO TaJIeHHS, M/C?;
d_, — MHEAMAJIEHBIN YPOBEHb THXOH BO/BI 10 Tpacce TPYOONPOBOAa, M, YUHTHIBAIONIHE IIPHIHB-
HO-OTJIMBHBIE SIBJICHHSI M HaroHBI ¢ o6ecnedeHHocThio 1072 1/TO0T;
h, — pacdeTHAS BRICOTA BOJHEI Ha POSKTHPYEMOM yqacTke TpyGonmporoa, M, ¢ 0GecreyeHHO-
crero 1072 1/rop,.

2.2.3 BemmunHa 100aBOYHOTO PACHCTHOrO AaBicHHA A p, MIla, yuuTHIBaK0O-
LIETO SBJICHHE THAPABIHYCCKOTO YAapa, JODKHA OBITh HE MEHEC BEITHYHMHBI, OIPC-
JICIICHHOU 0 (hOpMyTic
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“ pintE. tc ’ K
Ap=V \— 107, (2.2.3)
E : tc + Dint ) K

rae V. — CKOpOCTb JABHKCHHS TPAHCIIOPTHPYEMOH cpeapl B TpyOOIpoBosie, M/c;

int

E — Moy HOpMaJIbHOH yHPYrocTH MatepHaia Tpyo, Mlla;
K — Moayib 0ObeMHOH yIPYroCTH TpaHCIIOPTHPYeMoii cpenbl, MITa;
p,,, — TWIOTHOCTh TPAHCTIOPTHPYEMOH CPE/IbI, KI/M>;
D _ — BHYTpeHHHH JjHaMeTp TpyOOIPOBO/A, MM,

int

{ — TOJIMHA CTCHKH TPYOBI, MM.

2.2.4 B cinyyac NpHMCHEHHUS CNICIUAIBHBIX KOHCTPYKTUBHBIX MEP IO YMEHbB-
LICHHIO JABJICHHS THAPABIMYCCKOTO yaapa (OrpaHHYECHHA CKOPOCTH 3aKPhITHA ap-
MATyPbL, IPHMCHCHHE CICHHATBHBIX YCTPOHCTB IO 3aIMTE TPYOONPOBOJA OT BO3-
JEHCTBHS NMEPEXOAHBIX MPOLIECCOB M JP.) BEIHMYHHA Ap B pacyeTax MOXET ObITh
YMEHBIICHA HA BEJIMYMHY, COITIACOBAHHYI0 C PerucTpom.

2.3 TEMITEPATYPHBIE BO3EHCTBUS

2.3.1 i CTaxbHOTO MOJBOJHOTO TPYyOOHMPOBOAA JOJDKHBI OBITH ONpEAeIic-
HBI OCEBBIC YCHJIHSI, BOSHUKAIONINE MPH H3MEHEHUAX TEMIIEPATy Pbl CTCHOK TPYO.
TemmeparypHblii nepenan B METajuIe CTCHOK TPYO CliexyeT NPHHUMATh PaBHBIM
pasHHLE MEKITY MAKCHMATIBHO H MHHUMAJIBHO BO3MOKHOH TEMIIEPATypOH CTCHOK
BO BpEMs AKCILIyaTalluK H YKJIAAKH.

2.3.2 MakcHMaibHYI0 H MEHUMAJIBHYO TEMIICPATy Py CTCHOK TPyO B mpouec-
Ce IKCIUTyaTalluH CICAYET ONMPEAEIATh B 3ABHCUMOCTH OT TEMIIEPATYPhI OKpyKa-
FOIICH cpebl, Ha4YaIbHOH TEMITEPATy pbl IEPEKAYMBACMOM CPE/Ibl, HHTCHCHBHOCTH
TEII000MeHa TPYOOIPOBOIA C OKPY KAFOLIEH CpeIoi.

2.3.3 JIomKHBI JOMYCKAThCA MEPEMEIEHUST TPyOOMpOBOA H3-3a TEILIO-
BOTO OCEBOT0 PACIIMPEHHSA B 30HAX OKOJO CTAlHOHAPHBIX IUIAT(HOPM/IOABO-
JHBIX KOHCTPYKLHH (HampuMep, MOABOAHOTO MAHH(OIBAA) M MECTAX H3ME-
HEHHA TPYOOIPOBOZOM CBOETO HANpPABICHUA (HampuUMeEp, TPYOHBIX BCTABOK C
OTBOJAMH).

2.4 BECOBBIE BO3JIEVICTBHA

2.4.1 TloroHHas CyMMapHas Harpy3ka OT CHJI BECa JOJDKHA YUHTBIBATH BEC
TpyO, 3aIIUTHBIX MOKPHITHI, OSTOHHBIX MOKPHITHH M 0ajUiacTa, pa3IH4HBIX Je-
TajeH TpyOOmpoBoOaa (AHOXOB, ApMATyphl, TPOHHUKOB U T. 11.), TPAHCTIOPTHPYE-
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MOH cpensl, CHII IUaBy4yecTH. KpoMe 3T0ro B ciyyae yKIaaku TpyOOmpoBoJa B
3aCBIIHYIO TPAHIICHO H/KIIH 00BAJIOBKY HECOOXOAUMO YUHTHIBATH JABICHUC IPYHTA
3aCBHIMTKH/00BATOBKH.

2.4.2 Ecim TpyOOmpPOBOA, 3aMOJHCHHBIA Ta30M WIH BO3IYXOM, HMECT IO-
JIOXKUTEIILHYIO IJIABYYECTh, TO MPH YKJIAAKE €r0 B 3aCHITHYIO TPAHIICIO MPEIEIT
MPOYHOCTH TPYHTA 3aChIKK HA CABUT JOJDKCH 6I>IT]> AOCTATOYCH UTd NPECAOTBPa-
IICHHS BCILIBITHS TPyOONPOBOAA.

2.4.3 Ecnu TpyOOIpoBoa YKIAABIBACTCS MOBEPX IPYHTA, H TEMIEPATypa Ic-
PEeKaYMBacMOH Cpebl MOJKET OBITh OTPULATEILHOH, ITPU BEIYMCICHUH CHJI IIJIABY -
YECTH HEOOXOIMMO YUUTHIBATh BOSMOKHOCTB 00JIeACHEHHS TPy OOIPoOBOaa.

2.5 BO3AENCTBAE TEYEHUA

2.5.1 TIOTOHHBIE HATPY3KH. TOPH3OHTAIbHAS [/, ,. BEPTHKAIbHAA I W CyM-
MapHas /0T TedeHust, H/M, BBMUCIFOTCA IO hopMyTam:

p,V:
F,= chDa; (2.5.1-1)
p,V?
F  =c——D; (2.5.1-2)
’ 2
F = VFih +F2, (2.5.1-3)

e V. — MpoeKuHus pacYeTHOH CKOPOCTH TeYeHHs Ha HOpMalslb K OCH TpyGompoBojia Ha DIyOHHe
YCTaHOBKH TPyOOIIPOBO/IA, ONpEesIeHHAs ISl JJAHHOTO reorpadudeckoro paiioHa ¢ obec-
neyeHHoCThIo 1072 1/To1 Ha OCHOBaHHH MH)KCHEPHBIX H3BICKaHHH, M/C;

p, — TUIOTHOCTh MOPCKOH BOJIbI, KI/M*;
¢, — KO3 QHIHEHT CONPOTHBICHHS TPYOGOTIPOBO/Ia, ONpeieiseMblii coriacHo 2.5.2;
¢, — kodddunuent conpoTuseHus TPyGONpoBo/ia, onpeseseMbli cortacHo 2.5.3;
D, — HapyXHbIH THAMETP TPYOBI, M.

2.5.2 Koa(hpuuueHT COnMpoTHBICHHA TPYOONMPOBOaA ¢, JEHKAMETO HA THE,
ompenenseTcs mo rpaduky Ha puc. 2.5.2 B 3aBUCHMOCTH OT 4uciIa PeHHOIpACA
Re M OTHOCHTEIBLHOH HICPOXOBATOCTH HAPYIXKHOH MOBEPXHOCTH TPYOBI (aHTH-
KOPPO3HOHHOTO WM OQJTACTHOTO HOKPHITHA) k, KOTOPBIC ONMPEACTAIOTCA IIO

(hopmynam

Re=V.-D.Iv, (2.52-1)
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Puc. 2.5.2

3apucumocTh Koa(duiuenta c_or uncna Pelinonsaca
1 OTHOCHTEJILHOH MIepOXOBATOCTH IOBEPXHOCTH TPYObI:
Dk=0;2)k=50-10"%3)k=2,0-10%4)k=4,0-1035)k=5,0-1073
6)k=7,0-1027k=9,0-1038)k=2,0-10"

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

rme v=12"-10"° M*/c — xHHeMaTHIECKas BSI3KOCTh BOJLL,
k, — cpe/iHsst BeTMIMHA BHICTYIIOB MEPOXOBATOCTH HAa HAPYKHOM MOBEPXHOCTH TPYOBI, M.

2.5.3 Koa(hpuiueHT CONpOTUBICHHS TPYOONPOBOAA C,, JICKALIETO HA JHE,
npuHEMacTcs paBHBIM 0.8. B ciydac orcrosHEA TpyOOmpoOBOAA OT MOPCKO-
r0 JHA HA PacCTOAHUE ¢ KOIDPUUHEHTEI ¢, H ¢, ONPEACIAOTCA 10 rpauKy Ha
puc. 2.5.3.

2.6 BO3JIEMICTBHE BOJIH U BETPA
2.6.1 IToronnas rOpHU30HTAIBHAS BOJHOBAsS HATpPy3Ka HA TPyOOIPOBOX BEHI-

YHCIIAETCS KaK CYNEPIO3UIIUS CHII COMPOTHBICHUS /| W HMHEPIHOHHBIX CHIT |
H/m, o dopmymam:

—D; (2.6.1-1)
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dip,

Puc. 2.5.3
KooddurmenTs! ¢_u ¢, B 3aBHCHMOCTH OT OTHOCHTEJIBHOTO OTCTOSHHS TpyGoTpoBosta ot ana d/D,

np,a,
F, =¢——"D 26.1-2)
’ 4

e p,, D, —cormacHo dopmynam (2.5.1-1) m (2.5.1-2);
V,.a, —cm 2.6.2;
¢, €, — K02 PHUIEESHTHI CONPOTHBJICHHS TIPH BOIHOBOM JBHKSHHH YaCTHI[ BOJBI — CM. 2.6.5.

2.6.2 TIpoeximu PacUCTHBIX CKOPOCTH V/, M/C, M YCKOPEHHS a,, M/C’, BONI-
HOBOTO JBIDKCHHMS YACTHI[ BOABI HA HOPMAjb K OCH TPyOOIPOBOAA HA IIyOHHE
YCTaHOBKH TPYOOMPOBOAA OMPEACILIFOTCS /TSl JAHHOTO reorpa()HuccKoro paiioHa
¢ obecmeyeHHOCTRIO 102 1/TOA M1 HanOONee BOTHOOMACHOTO HAMPABJICHHAS IO
Ppe3yapTaTaM HENMOCPEACTBCHHBIX HHDKCHEPHBIX HM3BICKAHHMH 110 TPACCC MOABOIHO-
1o TpyOOmpoBoaa.

B mpunoskeHuu 5 MpUBOAATCS PEKOMEHIY eMbIC TAHHBIC 11 YKa3aHHBIX KOM-
MIOHEHTOB CKOPOCTH M YCKOPEHHM: BOTHOBOTO ABHKCHMS YACTHII BOJBI B 3ABHCH-
MOCTH OT IJTyOMHBI MOPSL, BRICOTHI U IEPHOZA BOJH ¢ obecneucHHOCThI0 1072 1/107,
KOTOPBIE ONPEAEILIIOTCA IO PE3YIbTaTaM HEJKEHEPHBIX H3bICKaHUH. JlomyckaeTcs
rcnomb3oBaHne CIpaBOYHBIX JAHHBIX PeTHCTpa MO PeKMMy BETPa H BOJHCHHUS
J71 HA3HAYCHUS BBICOTHI M IEPHOAA BOMH AJI1 TEX PAHOHOB MOPCKUX aKBATOPHH,
TAC T 3HAYCHHSA OIPEICIICHBL.

28



2.6.3 CymmapHas ropu30HTANIbHAS BOJIHOBAA HAarpys3ka /. .. H/M, onpenens-
erca o gopmyie

F  =\VF? +F? (2.6.3)

2.6.4 BepTukanbHasd MOTOHHASA BONHOBAs HArpyska /. H/m, Beramcisercs
mo (opmyie

F =c—"D (2.6.4)

e ¢, —CM. 2.6.5.

2.6.5 KoapuuueHTsi ¢, ¢, ¥ ¢, ONPEACILIEOTCA B 3aBUCHMOCTH OT XapaKTe-
PHCTHK BOJHCHUSA, MAPAMETPOB IOJBOJHOTO TPyOOIPOBOIA U €0 TPACCHI B CO-
OTBETCTBUH C MPUJIOKCHHEM 6, B KOTOPOM TAKKE PACCMOTPEHO COBMECTHOE BO3-
JCUCTBHE BOJH U TCUCHUH.

2.6.6 TToroHHBIC HATPY3KH OT YAApPOB BOJH HA MOBCPXHOCTH TPyOOMPOBOAA
F , H/M, B 30HE BCILIECKA ONMPEACIAOTCA IO HopMyIe

F,=16p V2D (2.6.6)

a?

rae  V, — MpoeKIMs pacueTHOH CKOPOCTH MOBEPXHOCTHOIO BOJHOBOTO JBHMKEHHS YacTHIl BOJBI Ha
HOpMaJTh K OCH TpyOONpoBOaa, ONpPE/eICHHAS Ui aHHOTO reorpaguyeckoro paioHa ¢
obecneuernocTrio 1072 1/rog 1 HauGolee BOIHOOIACHOTO HAIPABJICHHS HA OCHOBAHHH
HHKESHEPHBIX U3bICKaHHH, M/C.

2.6.7 IloronHsie BeTpOBBIC HATPY3KU /. H/M, 1714 yuacTkoB TpyOOIpoOBOaa,
HAXOJAIMXCA BBIIIE YPOBHA THXOHM BOABI HA PACCTOSHUU Z, M, BBIYUCIIFOTCA IO

dopmye

F,,=023p V2 22D, 2.6.7)

w,
Tae p, — IWIOTHOCTh BO3AyXa, KI/M*;

V., . — PacueTHas CKOpOCTb BeTpa, ONpe/e IcHHAs! ULl JAHHOTO TeoTpaduueckoro pakiona ¢ oGe-
cneyeHnocThio 107 1/To1 Ha OCHOBAHHHM HH)KCHCPHBIX H3LICKAHMH, M/C.
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2.7 IEPEMEHHBIE T'HJPOAMHAMUYECKHUE HAI'PY3KI

2.7.1 JIas1 mOABOIHBIX TPYOOMPOBOIOB, YKIAABIBAEMBIX HA JOHHBINA IPYHT 03
3aryOICHUS WK B OTKPHITOM MOJBOAHOM TPAHILEE M MMEIOLIMX HA CBOCH Tpacce
CBOOOIHBIC MPOJIETHI, JOJDKHBI OBITH OMPEIC/ICHbI NICPEMCHHBIC (IIMKIHYCCKHE)
THAPOIMHAMUYCCKYE HATPY 3KH, BBI3BAHHBIC BUXPEBOM BUOpALHEH — CPBIBOM BHX-
peii ¢ moBepXHOCTH TPyOBI MPHU €€ OOTCKAHUH MMOTOKOM BOZBIL.

2.7.2 SIBncHME BOZHUKHOBCHHUA YKA3AHHBIX NMEPEMCHHBIX T'HIPOAMHAMHMC-
CKHX HATPy30K CICAYyET pacCMATPHBATh I MOABOTHBIX TPYyOOIPOBOKOB NPH
yncnax PeitHonpaca Re > 300, ompenernsiemMsx mo Gopmye (2.5.2-1).

2.7.3 J1s1 mOABOAHBIX TPyOOMPOBOAOB, YKA3aHHBIX B 2.7.2, MOJDKHBI OBITH
OIPEACICHBI MEPEMECHHBIC THAPOJHHAMHYCCKHC HATPY3KH, ACHCTBYIOIUE BIOJIb
H TIOIIEPEK MMOTOKA, YACTOTHI ACHCTBHI 3THX HATPY30K, a TAKKE YACTOTHI COOCTBEH-
HBIX KOJIe0aHMI MOABOAHOTO TPYOOIPOBOAA AT HCKIIFOUCHHS SIBJICHHH PE30HAHCA.

2.7.4 Ilpu onpeencHUN MEPEMEHHBIX THAPOAHHAMHYCCKUX HATPY30K JOJDK-
HBI OBITH YUTCHBI CTAIHOHAPHBIC KOMIIOHCHTBI THAPOAWHAMHYCCKOTO IOTOKA
(T€4YCHHUE) U IEPHOANYCCKH MCHAKOMMECA CKOPOCTH H YCKOPCHHA NMOTOKA BOJBI B
TMPUIOHHON 00NACTH, BRI3BAHHBIC BOTHCHHUCM.

2.7.5 Jina onmpeaenacHusl THHAMHYCCKOTO OTKIHKA MOJBOAHBIX TPYOOIPOBO-
JIOB, HAXOSIIMUXCA B YCIOBIAX BUXPEBOH BUOPALIMH, JOJDKHBI OBITH OIPEACIICHBI
CIIEAYIOIHE THAPOAHHAMUYECCKHC MAPAMETPBI:

.1 mpuBEeCHHAA CKOPOCTh

V.=V, +V)If,D, 2.75.1)

rae f, — coOCTBEHHAS 9acToTa JaHHOH dopMbI KoneGanuH, c™;
V.- cornacHo (2.5.1-1) u (2.5.1-2);
V. —cMm. 2.6.2.

w

.2 yncio Kronerana-Kapnenrepa — cM. (popmyay (1-1) mpunoskenus 6;
.3 k03 QUITHEHT CKOPOCTH MOTOKA

a=V/V +V), 2.75.3)
4 HTHTCHCUBHOCTbH Ty POYJICHTHOCTH
I =c/V, 2.754)

e G, — CTaHIapTHOE OTKIOHeHHe (UIYKTyallHH CKOPOCTH, M/C.
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.5 KypcoBO# yIoJI IOTOKa OTHOCHTENLHO TPYOB O, pan.;
.6 X03()PUIMECHT yCTONYHMBOCTH

dn-m, ¢,
K=————, (2.7.5.6)

P, D;

e ¢, — TMoJHbIH Koohdurment nemMndupopanus naHHOH GOPMBI KoseGaHHS;
m_—>ddexTuBHAT Macca, KI/M.

2.7.6 Iomusli k03(dummesT qemMnpupOBAHI JAHHOH (POPMBI KOTeOaAHHS (o
paBeH CyMMe:

-1 xo3(puureHTa KOHCTPY KIHOHHOTO AEMI(HPOBAHKA G, 00YCIOBICHHO-
TO CHJAMH BHYTPCHHETO TPEHHA B Marcpuaje TpyOwl. B mepBom mpuGmmkeHun
npurEMaercs ¢, = 0,005, npu HamuMi GETOHHOTO GAIACTHOTO MOKPBITHA G, =
=0,01-0,02.

.2 x03(umenHTa AeMI(YUPOBAHHSA TPYHTA G, B TIEPBOM NPUOIHKSHHH MO-
KET ObITh IPHHATO ¢, = 0,01;

.3 Ko3(PuuEEHTa THAPOAMHAMUMECKOTO AeMI(HPOBaHKS ¢, (B 0ONaCTH 3a-
xBara ¢, = 0).

2.7.7 DddexTuBHAL MACCA /1, KI/M BBMHCIAETCA 1O (opmye

m, = ,L[m(s) bX(s) ds/ ! HX(s) ds, Q7.7

e ¢(s) — mpeanonaraemas Qopma kosiebGaHuH TpyOONPOBOa, YAOBISTBOPSIOMWAst TPAHHIHBIM yC-
JIOBHSIM;
m(s) — Macca ¢IMHUIIBI JUTHHBI TPYOOTIPOBOAA, BKJIFOYAIOIAst MACCY TPYObI C IIOKPBITHSIMH, IIPH-
COE/TMHEHHYIO MACcCy M MACCy TPAHCIIOPTHPYSMOHN Cpe/Ibl, KI/M;
L — nimHa cBOGOIHOTO MPOJIETA, M.

2.8 CEICMHYECKHE BO3/JEVIC TBUS

2.8.1 TIpOYHOCTH CTANBHBIX MOXBOIHBIX TPYyOONPOBOAOB JODKHA OBITH
MPOBEPEHA HA JCHCTBHE CeMCMHUCCKUX HArpy3ok. ONEeHKa CeHCMOCTOHKOCTH
TOABOIHBIX TPYOOIPOBOJOB NMPOBOAMTCHA PACUCTHBIM HMyTEM HA CJICTYHOINHE
BO3ACHCTBUSA:

MPOCKTHOE 3eMIICTPACEHHE MOBTOPAEMOCThIO 1 pa3 B 100 sieT;

MAKCHMAJIBHOE PACUCTHOE 3EMIICTPSICCHUE MOBTOPACMOCTREO 1 pa3 B 500 reT.

2.8.2 OcHOBHBIC TPSOOBAHIS K PACUCTHBIM BHEITHUM BO3ACHCTBUAM JIJIs1 OLICH-
KH CCHCMOCTOMKOCTH MOABOAHBIX TPYOOIPOBOIOB MPHUBEACHBI B MPHIIOKEHHH 8.

31



3 MPOYHOCTH NMOABOJAHBIX TPYEOIIPOBOJAOB
3.1 OBLLUE IOJIOKEHUS

3.1.1 Pacuer mpoYHOCTH MOPCKHX HOJBOAHBIX TPYyOOIPOBOAOB AODKEH OC-
HOBBIBATHCS HA KJIIACCHICCKHAX WJIH MOJIYy SMITHPHICCKUX METOAUKAX H YHCJICHHOM
MOJC/IHPOBAHAH, KOTOPBIC YIUTHIBAIOT COBOKYITHOCTh ACHCTBYIOIIMX PACYCTHBIX
HArpy30K, TPAHHYHBIC YCJIOBHUS W NMAPAMETPHI COMPOTHBICHASA TPYO, HMEFOIIHX
OTKJIOHCHUS OT MPABHJIbHOMH KPYTOBO# (JOPMBIL.

3.2 OIIPEJAEJIEHHME TOJIIHWHDbI CTEHKH CTAJIbHOI'O TPYBOIIPOBOJA

3.2.1 BpIOOp TOMIHMHBI CTEHKH CTAJbHOIO MOABOXHOIO TPyOONMpOBOJa, 5IB-
JLIIOIIUICS OJHMM M3 ONPEACIIOIMX 3TANOB IPOCKTUPOBAHMUSA, OCHOBBIBACTCS
HA HEOOXOTUMOCTH OOCCICUCHH MPOYHOCTH (YCTOWYHBOCTH) M HEOOXOAHMOTO
ypoBH: Oe30macHOCTH TPy OonmpoBoaa. PacueT BrIMoMHsACTCS 17151 HauboJiee HeOa-
TOMPHUATHOTO COUCTAHMUA BO3MOXKHBIX HATPY30K.

3.2.2 TonmuHa CTEHKH CTAJIBHOTO TPYOOIPOBOJA TOJDKHA OTIPEACISITHCS, HC-
X0 M3 CICAYIOIUX YCIOBHH:

MECTHOH NPOYHOCTH TPyOONPOBOAA, XaPAKTCPH3yeMOH MAKCHMAIBHBIMH
3HAYCHUSAMU KOIBICBBIX HANPSHKCHUH,

JIOCTaTOYHOMH JIOKAJIBHOM YCTOHYMBOCTH TPyOOIPOBOAA.

3.2.3 TomuuHa CTEHKH CTAIBHOTO TPyOOIPOBOAA f , MM, HCXOMS H3 yCIOBHIH
MECTHOM IPOYHOCTH, ONpeAeIIeTCA 0 (hopMyJie

pODa
t=—tc +c, (3.2.3)
200

I7le p, — PacueTHOe Jlapiienue B TpyGonpoosie, MIla, onpenensemoe cortacHo 2.2;
D, — HapyXHBI# HamMeTp TPYObI, MM;
G — IONYCTHMOE HampsDKeHHE MaTepHasia Tpyos! (cM. 3.2.5 ), MlIla;
@ — K05 PHUIHEHT NPOYHOCTH, ONpE/IeIsieMbIH B 3aBUCHMOCTH OT CIOC00a H3rOTOBJICHHS TpYO
(cMm. 3.2.4);
¢, — ipu6aBKa Ha KOppo3uio (cM. 7.2.4 1 7.2.5), Mm;
¢, — pu6aBka, KOMIIEHCHPYIOIIast TEXHOJIOTHYECKHH IOMYCK Ha H3TOTOBJICHHE TPYS, MM.

3.2.4 Koa(ppuimeHT MPOIHOCTH (¢ MPHHUMAETCA paBHbIM 1,0 17151 O€CIIOBHBIX

TpyO M A7 CBAPHBIX TPYO, OHOOPCHHBIX PETHCTPOM H BBIITY CKACMBIX HA IPH3HAH-
HBIX PETHCTPOM NpeANpHATHSX.
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JIn OCTaIbHBIX CBAPHBIX S3KCMAHAMPOBAHHBIX TPYO (IPSAMOIIOBHBIX C OTHUM
WM ABYMS HIBAMH U CIIHPAIbHOIIOBHBIX) KO3()()UIUCHT POTHOCTH () IIPHHHMA-
€TCA B 3ABUCHMOCTH OT TOJIIIMHBI CTCHKH

0,9 A4 TOMIHUHBI CTCHKH HE 0oiee 20 MM,

0,85 n1g OONBIICH TONIIHHBI CTCHKH.

Hcnonp30BaHHE CBapHBIX HE3KCHAHAMPOBAHHBIX TPYO HE pekoMeHayeTcs. B
CIy4ae UX IPUMCHCHUS KO3(P(PHUIHEHT MPOYHOCTH () MPHHUMACTCs paBHbIM 0,85.

3HAUCHHUA KO3(PHUUECHTA MPOYHOCTH (¢ MOTYT OBITh YBCJIMYCHBI IO CPaB-
HEHHMIO C YKA3aHHBIMH BBIIIC B CIIy4Yac, €CIH BO3MOKHOCTb 3TOTO J0KA3aHA BBI-
HNOTHCHUEM MOJTHOMACIITAOHBIX HCIILITAHUH TPYO HA pa3pyHICHHUE IO TPOTPAMME,
COITIACOBAHHOM ¢ Peructpom.

3.2.5 JlomyCTHMOE HANPSDKCHHE G JOJDKHO MPHHHMATHCSA PABHBIM HAMMCHbB-
IIEMY W3 3HAYCHUU!

Re Rm
—, (3.2.5)
n n.

e

G = min

r1e R — MHHAMaJIbHOE 3HaYeHHE Mpe/eia TeKyuecTH MeTasuia Tpy6, Mlla;
R — MMHMMAJIbHOE 3HAUeHHE TMpe/ie/ia IPOYHOCTH MeTaslia Tpy6, Mlla;

7, — Koo dHIHEHT 3araca POIHOCTH IO TPEASITy TEKyUeCTH;

n_ — KoahGHUIHeHT 3anmaca IPOIHOCTH MO TPeIeNy IPOYHOCTH.

3HAYECHHA 1, U 1 TIPHBEACHBI B TaOm. 3.2.5 B 3aBHCHMOCTH OT KJIacca Tpy-
oompoBoaa.

Tabnuma 3.2.5
3HavyeHus Ko3>(pPHINIEHTOB 3aMaca MPOUYHOCTH

Kacc IMogBogubiit yuacTok | BeperoBbic u MpUOpeKHBIC YIACTKH B OXPAHHOM 30HE
TpySompoBoaa n, n n, n
L,11 1,18 1,75 1,23 1,78
1.2 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
IIpuMeuwanmsa: 1. OkpaHHas 30HA MPHOPEKHBIX YUACTKOB TPYOOMPORO/A — YUACTKH Ma-
THCTPAJILHOTO TpyGolpoBosa oT Gikaliiielf K ypesy BObl 3allOpHOM apMaTyphl | JaJiee 10 JHY
MOpSL, Ha pacCTOSHUU He MeHee 500 M.
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ITpodonsicenue mabn. 3.2.5

2. KoathurmeHTs! 3anaca 110 coIacoBaHuio ¢ PeructpoM MoryT GbITE YMEHBIIEHBI TIPH TIPO-
BEJICHUH CIIeIHANIBHBIX pacueToR oOMmel W MeCTHOH NPOYHOCTH ¢ YISTOM KOHKPETHBIX YCIIOBHH B
MecTe YKJIAIKU U pacofioKeHUST TpyOOIpoBoa Ha IPyHTE.

3.2.6 MakcumasbHBIE CyMMapHbIC HANPsDKEHHUS B TpyOomposoae ¢, MIa,
OOyCIOBJICHHBIC JICHCTBHEM BHYTPCHHCTO M BHCIIHCTO JABICHHSA, MPOJOIBHBIX
YCHWIHH (HampHMED, OT TEIUIOBOIO PACIIHPEHUS W/HIH YIPYroro m3ruba yqacr-
KOB TPyOOIPOBOJA), 4 TAKKE BHCITHHX HATPY30K, YKA3AHHBIX B pasad. 2 C YUCTOM
OBATILHOCTH TPYO, HE JODKHBI MPEBBIIIATH JOIYCTUMbIX 3HAYCHUH HATPSDKCHUM!

c .= \/G§+ Gip—Gxth'i‘ 3T <kR, (3.2.6)

[Ie G, — CyMMapHbIC IIPOIONbHEIE HanpsokeHus, MIla;
0, — CYMMapHEIC KoNIbIeBble HanpsokeHust, MIla;
T — TaHTeHIUAJIbHbIC (KacaTesbHble) HanpspkeHus,, MIla;
k_— koa(hdHIMEHT 3amaca N0 CyMMapHBIM HATIPSDKEHHSM.

3HaueHus kK03((PUIMEHTOB 3anaca & MPUBCACHBI B TA0M. 3.2.6 B 3aBUCHMOC-
TH OT KJIacca TpyOonmpoBoaa.

Tabnunma 3.2.6
3uaueHun ko3 PMINICHTOB 3aliaca MPOYHOCTH MO CYMMAPHBIM HATIP SKEHHUAM

3HaueHus l’c0
Kiacc
TpyGoIpoBOIA Jlis HopMaBHBIX JUIst KpaTKOBpEMEHHBIX HATPY30K B MPOIIECce
YCIIOBHI AKCILTyaTATIHH CTPOMTEIBCTBA M THAPABIHYECKAX HCTIBITAHHUH
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 PACYET CTAJIbHOI'O IIOABOAHOI'O TPYBOIIPOBOJA
HA YCTOMMHUBOCTh (CMATHUE) ITOA AEMCTBUEM
I'MAPOCTATHYECKOI'O JABJIEHUA

3.3.1 Hapsanay ¢ pacyeToM Ha ACHCTBHE BHYTPCHHETO JABICHHS MOPCKOH
MOABOAHBIN TPYOOMpPOBOA B 0053aTCILHOM MOPSIAKE JODKCH OBITH MOIBEPTHYT
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HPOYHOCTHOMY PACUETy Ha ACHCTBHE BHEIIHETO THAPOCTATHYECKOTO JABICHHA P,
(cMm. 3.3.3), CIOCOOHOTO Ha ONPEACTCHHBIX IIyOMHAX CMATh CTCHKY TpyOompo-
BOZJA (BBI3BATH MOTECPIO YCTOMUMBOCTH CEUCHMSA) MM CO3aTh B HEH KOJBLECBBHIC
COKMMAFOIIUE HAMPSDKCHHA, MPEBBIIAOIIIE Oy CTUMBIE (CM. 3.2.6).

3.3.2 IIpo4HOCTHBIC PAaCYETHI MOPCKHX HOABOIHBIX TPyOONMPOBOAOB HA YMC-
TOE CMATHE CICAYCT BBIMOIHATH I CAMBIX HEONArompHATHBIX YCIOBUH — BO3-
MOYKHOTO MHHHMAJIBHOTO BHYTPEHHETO JABJICHHU M MAKCHMAJIBHOTO THIPOCTATH-
YECKOTO JAABICHUSL:

MHHHMAJIbHOC BHYTPCHHEE JABICHUE, KAK MPABHJIO, HMEET MECTO Ha 3Tamax
CTPOUTENLCTBA U OCYLIKH BHYTPCHHEH MOBEPXHOCTH TPYOOIPOBOAA MOCTE THA-
PaBIMYCCKUX UCTIBITAHUM ( B 3TUX CIIy4asx OHO OyAEeT paBHO aTMOC(EepHOMY HITH
JIa’ke MEHBIIE, €CITM OCYIIKA BBIMOIHACTCS BAKYYMHBIM CIIOCOO0M),

MaKCHMAJIbHOMY T'HIPOCTATHYCCKOMY JABJICHHIO COOTBETCTBYET MAKCHMAJIb-
HaAa rny6nHa BOABI C YUYCTOM IMPHUINUBOB, HATOHOB, CC30HHBIX H MHOTOJICTHUX KO-
ne0aHu YPOBHS MOPSL.

3.3.3 BenmuuuHa KPHTHYCCKOIO BHEIIHEIO JABICHMA HA TPyOOmpoBOad p,,
MIIa, npuBoAfmas K CMATHIO MONEPEYHOTO CCUCHMS, HO HE HHHIHMPYIOINAS
IIACTHYECKUX Ae(opManuii B CTEHKE TPy ObI (Tak Ha3bIBAEMOE, YIIPYTOE CMATHE),
MOXKET OBITh OIIpeeiCHa 1o (hopMyJIe

1 2E [t}
p,=— ——I—]. (3.3.3)
k. 1-p2\D

1 a

e E — Momysb HOpMaJIbHOM ynpyrocTd MatepHaa Tpy6, MIla;
p — koappunuent Ilyaccona;
D, — HapyXHbIH THamMeTp TpyObI, MM;
{ — TOJIHHA CTEHKH TPYObI, MM;
k, — xosddunuent 3anaca, onpeseseMplii mo Tabu. 3.3.5.

3.3.4 B 3aBHCHMOCTH OT YOPYTHX H IUIACTHYECKHX CBOMCTB Marepuana Tpy-
Obl U IPH ONPECTICHHBIX COOTHOLICHIIX AHAMETPA U TONIIUHBI CTCHKH YPOBEHb
KOJIbLICBBIX CYKHMAFOIMMX HAMPSDKCHUH MOXKET TOCTHYB MPEIETA TEKYYECTH C YBe-
JIMYCHHUEM BHELIHCH HATPY3KH CIIE A0 HACTYIUICHHS CMATHSL. BetnunHa faBneHus
cmarus p, MIla, onpenensiercs mo ¢popmye

2Rt
P

2 int

(3.3.4)
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tie D,  — BHYTpeHHHH AHaMeTp TpyObl, MM;
R, —cM. opmyny (3.2.5);
¢ — TOJII[MHA CTEHKH TPYObI, MM;
k, — ko>(bduUIMSHT 3amaca, ONpeAessieMbI# 1o Tab. 3.3.5.

3.3.5 TIposepka Hecymmel CioCOOHOCTH MOMCPSYHOTO CEUCHHS TMOABOIHOTO
TPyOOIPOBOAA HA YHCTOE CMATHE MO ACHCTBHEM BHEIIHETO ABJICHHUS BbIIIOIHS-
ercs o opmyie

P.Sk Py (3.3.5-1)

Ie p_— HeCymas clocoGHOCTh Nomepeuroro ceueHus Tpybonpososa, MIla, onpenensemas mo dop-
Mmyie (3.3.5-2);
k_— xoshumuent zanaca, onpeensemplii mo Tabm. 3.3.5;
P, max — MAKCHMAJIBHOC BHEINHES JABICHHE Ha Tpybomposon, MIla, ompexensiemoe mo (opmy-
ne (3.3.5-3);

p,p,
P=—— (3.3.5-2)
NP+ P

e p, M p, — KPHTHYECKHE HATPY3KH IO YIPYIoMY M IUIACTHYECKOMY CMSITHIO, OTIPE/Ie/IeMbIe 110
dopmynam (3.3.3) u (3.3.4), COOTBETCTBEHHO.

Pona — P, & +h,[2)10%, (3.3.5-3)

Ie p, — IWIOTHOCTh MOPCKOH BOJIBI, KT/M>;
g — yCKopeHHe cBOOOIHOTO TMajeHusI, M/C?;
d__ — MaKCHMaJILHBIH YPOBEHb THXOH BOJIBI 110 Tpacce TPyOOIPOBOAa, M, YIHTHIBAIOIIHH NIPHIHE-
HO-OTJIMBHBIC SIBJICHHUS H HArOHBI ¢ o0ecneueHuocThio 1072 1/rom;
h, — pacdeTHas BBICOTA BOJHBI Ha IIPOSKTUPYEMOM Y4acTKe TPyOONpoRo/a, M, ¢ 00¢CIeIeHHOC-
110 102 1/TOS.

Tabnuma 3.3.5
3nauenust koddypIeHTOB 3anaca TPyOONPOBO/Ja HA YHCTOE CMATHE

Kmace TpySomnpoBoga k, k, k,
L,11 2,0 1,05 1,5
L2 23 1,1 1,65
L3 2,5 1,2 1,8
G, G1 1,8 1,05 1,4
G2 2,0 1,1 L5
G3 2,2 1,2 1,65
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®opmyna (3.3.5-2) aAcHCTBUTEIILHA PH YCIOBHH BBITOJIHEHUS COOTHOIIEC HUS

15<D_/t <45

H BEJIMYHHBI HAYAIBHOH (3aBOACKOM) OBAIBHOCTH 1y TPyO He Oomee 0,5 %.
OBanbHOCTB OMPEACIIETCS IO (PopMy e

D - .
amax a min
U= ) (3.3.5-4)
D
a
e D Wl . —COOTBETCTBEHHO MAKCHMAILHBLIA M MHUHMMAJILHBIN HApyKHBIS JHAMETPBI TPYOBI, MM.

3.4 PACYET CTAJIBHOI'O ITOABOAHOI'O TPYBOITPOBOIA
HA JIOKAJIbHOE CMSATHE

34.1JIokanbHOE CMATHUE — MOTEPA YCTOMUYHUBOCTH MCPBOHAYATBHOM
(hopMBI TPYOOIIPOBOIA B BHIC H3I0MA HTH KOPOOICHHS IO ICHCTBHEM BHEIITHETO
THAPOCTATHYECKOTO JABICHHA, MPOAOIBHBIX CHI M H3THOAFOIICTO MOMCHTA.

3.4.2 IIpoBepka moaBoAHOTO TPyOOMpPOBOJA HA YCTOHYHBOCTH NMPH €T0 VK-
JAJKE MOX ASHCTBHEM HArPy30K, YKAa3aHHBIX B 3.4.1, mopkHa OBITH BBIMOJIHCHA
COIIACHO HEPABCHCTBY

Poma \L [ M\* [ T Y
+ - <1/n, (3.4.2-1)
p, M, T

e p — KPHTHYECKOE BHEINHEE NABJIESHHE, BBIBIBAIOIIEE JIOKAIBHYIO MOTEPIO YCTOMIUBOCTH
TpyOsI, Mlla, 1 onpeaensiemoe o dopmysie (3.3.5-2);
M — xputndeckni marabaromuii moment, kHwm, onpejiessemsiii o dpopmyie

M =D, +tytR 107 (3.4.2-2)
T — xpHTHYeCKast MpojlofbHast cuila, KH, onpesensemas o gopmysie
T=nD, +t)tR 107 (3.4.2-3)

D, max — M- dopmyy (3.3.5-3);
M — pacueTHBIH H3rHOAONTHI MOMEHT, OLPEAC/ICMBIN ¢ YIETOM IONCPCUHBIX CHJI OT BOJI-
HEHHsL, BETPa, TeUSHHS H U3TAOAIOMHAX MOMEHTOB NIPH YKJIAAKE TpyOOTIpoBoa pa3ind-
HBIMHE criocoGamu, KHwm;
T — pacdeTHasi IPOAOJIEHAS CHJIA, ONpe/IesrieMas ¢ YIeTOM HIPOAOIBHBIX CHII IIPH YKJIa/IKe
TpyOOIIpOBOJA Pa3IMUHBIME criocoGamu, KH;
P, M_unT —necymas ciocobHOCTL TPYGONPOEBO/IA MO OT/ICIBHBIM BH/IAM JICHCTBYFOIIHAX HArPy30K
(IpeieSIbHO JOIyCTHMbIE 3HAYCHHS TOTO WIH HHOTO CHIIOBOTO (haKTopa NpH YCIOBHH,
9TO OCTAJIbHBIC BH/IBI CHJIOBOU HArpy3KH OTCYTCTBYIOT);,

D, .t uR —cm. hopmyiy (3.3.4);
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1, — kKoo(HuIHenT 3amaca, TPHHEMAEMBIH B COOTBETCTBHH C Tali. 3.4.2, MOXeT GhITh
YMeHBINIeH MPH TPOBeJeHUH HCTIHITAaHUH Ha oOpasiax TpyO MpU COBMECTHOM JeiicT-
BHH Harpy30K 110 MeTOAMKE, COITacoBaHHOH ¢ Peructpom;
#,, 1, A 1, — Kod(QPHITHEHTDI, OTpeaeNaeMble dKCTIEPUMEHTANTBHO Ha 06pasiax TpyO IpH COBMECTHOM
JIeHCTBHT HATPY30K 110 METO/THKe, 0,100penHol PerructpoM. Ecitu HepaBeHeTBO (3.4.2-1)
BBINOJIHAETCA TIPH 71, = 1, = 71, = 1, TO a/TbHeMee HX yTOUHeHHE He TpeOyeTcs.

Ta6nuna 3.4.2
3Hauenus kodqprInieHTa 3aIaca pH pacyere TPyOONPOBOAA HA JIOKATIHLHOE CMATHE

Krace TpyGonposoza
L,L1 L2 L3 G, G1 G2 G3
n 1,2 1.4 1.6 1,1 1,3 1,5

3.4.3 [Ipu COBMECTHOM BO3ACHCTBHH M3rHOA U CKATHA B PACUETAX HA YCTOH-
YHUBOCTh (CMATHE) MOABOIHBIX TPYOONPOBOAOB CACAYET MPHHHMATh 3HAUCHHUE
npeaeia TeKyYeCTH Ha CKaTUe pPaBHBIM (.8 MHUHUMAIBHOIO MPEAEIA TEKYYECTH
Marepuana TpyoO.

3.5 PACYET CTAJIbHOI'O IIOABOAHOI'O TPYBOIIPOBOJA
HA JJABUHHOE CMSATHE

3.5.1 laBUHHOE CMATHE — ABICHUE PACNPOCTPAHCHHSA JIOKAIBHOIO
CMATHS CCUCHHS Ty OOKOBOIHOTO TPYOOIpoBOAa 10 Tpacce TpyOdomporoa. Sse-
HHE JIABUHHOTO CMATHA UMEET MECTO IMPH YCIOBHH, KOTAA BHEIIHEE THAPOCTATH-
YSCKOC JABJICHHC HA OOIBIIHX TTyOHHAX MPEBBIIACT KPUTHUCCKOC 3HAUCHHC P,

3.5.2 KpuTH4YEeCKOE 3HAYCHUE BEIMYHHBI THAPOCTATHYCCKOIO JABICHUA P,
MIla, mpu KOTOPOM MOXKET BO3ZHHUKHYTh JABHHHOC PACIPOCTPAHCHUEC CMSATHA,
onpeaeseTca mo Gpopmyie

t 2,4
pp =24 Re F

a

(3.5.2-1)

>

rae ¢ — TOJNIIHHA CTCHKH TpYOBI, MM;
D, — napyxubiii uamMeTtp TpyOsl, MM;
R — MHHAMAJIbHO® 3HAUCHHC NPe/e/ia TeKYYeCTH MaTepHrala Tpy6h1, MIla.

YcnosueMm OTCYTCTBHA JIABUHHOTO CMATH ABJLICTCS BHIIOTHCHUC HCPABCHCTBA

Ponax <L2D, (3.5.2-2)
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e P, — onpesenseTcs no gopmyie (3.3.5-3).
[Ipu HecoOmroneHNM HepaBeHCTRA (3.5.2-2) Ama mogBoAHOTO TPYOOMpPoBOAa
HIIH €r0 Y4acTKa TpeOyeTcs BBCACHHUC CICHHATBHBIX KOHCTPYKTHBHBIX MEpP IO
Mpey MPEKACHHUIO JIABHHHOTO CMATHS.
3.5.3 Jlns mpeaynpekKACHUS BO3HUKHOBCHHS JTABHHHOTO CMATHA (3aIIUTHI
MOABOAHOTO TPYOOIPOBOIA) AOJDKHBI OBITH MPHHATHI CICAYFOIHC MCPHI:
YBEJIHYCHHE TONIMHHBI CTCHKH TPYOOMPOBOAA MO MEPE YBCIMUYCHUS LIyOH-
HBI MOPA,
YCTAHOBKA OTPAHMYHTCICH CMATHA.

3.6 PACYUET CTAJIBHOI'O TOXBOTHOI'O TPYBOIIPOBOIA
HA YCTAJIOCTHYIO IPOYHOCTh

3.6.1 O0ue noJI0KeHHSL,

3.6.1.1 IIpouHocTs TPyOONpPOBOAA JODKHA MPOBEPATHCS MO YCTAIOCTHO-
My KPHTEPHIO Ha 06a3e MMHCHHOH TMIOTE3bl CyMMHPOBAHHS Y CTAIOCTHBIX IO-
BpEKICHUIL

m n,(A G,)
T <, (3.6.1.1)
i=1 M(A Gi)

II¢ M — KOJTHYECTBO PEIKUMOB HATPYIKCHHS,
7,(AG,) — KOHIECTBO MUKIOB HArPYKEHHS /TS KaXJIOTO PEXHMMA,
N, (Ac,) — COOTBETCTBYIOMHE TOUKH KPHBOH YCTAJIOCTH MaTepHana TpyS A/ KaI0ro peskuMa;
A G, — U3MEHEHHE HANPSUKEHUH 3a [UKJI HArpy:KeHHs, ompedesseMoe Kak airebpanueckas pas-
HOCTBh HaUOOJIBIIETO U HAUMEHBINSTO HalpspKeHui 3a ki, MIla;
n,— k03 HIHEHT 3araca, IPHHAMASMbIH B COOTBETCTBHH C Tab. 3.6.1.1.

Ta6nuna 3.6.1.1
3HaveHHs Koo pHINIeHTA 2a1Iaca TP pacyeTe TPYOOIPOBOaA HA YCTAIOCTh

Kiacc TpyGomporona
L. L1 L2 L3 G,G1 G2 G3
n, 3.0 5.0 8,0 3,0 4,0 5,5

3.6.1.2 OueHka yCcTaaoCTHOMH MPOYHOCTH TPyOONPOBOAA JOJDKHA YUNUTHIBAT
ACHMMCTPHIO LUKIHMICCKUX HANPSDKCHHUN M TBYOCHOCTh HATPSIKCHHOTO COCTOS-
HUS MaTepHaja TPyOHL.
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3.6.1.3 KpuBas ycramoctd marepuana TpyO MOKET ObITh HOJNy4CHA IIy-
TEM CICHHAIBHBIX HUCTBITAHHN WM B3ATA M3 MPUMECHHMOIO MEKIYHAPOIHOIO
WM HAIMOHAJTBHOTO cTanaapra, Hampumep 'OCT 25859-83, u cormacoBaHa C
Perucrpom.

3.6.1.4 IIpu pacueTe Ha yCTAIOCTh JOJDKHBI YYHTHIBATHCS:

padouune IMKIBI H3MCHCHHUS JABICHUA MEKAY IIyCKOM U OCTAHOBKOH;

LHKJIBI HATPYKCHUA MTPU MOBTOPAFOMINXC UCTIBITAHUAX JABICHUCM,

LHKJIBI HATPYIKCHHUS, BBI3BAHHBIC CTCCHEHHOCTBIO TEMITEPaTy pHBIX Aedopma-
Ui B MPOLECCE IKCILTYaTalluH,

BHOpALHs, BHI3BIBACMASI CPBIBOM BHXPEH OT IIOJBOIHBIX TCUCHHUIA,

MICPHOTITICCKIC BOTHOBHIC HATPY 3KH.

3.6.2 Mozaes s AHHAMHYECKOT0 OTKJIMKA MOABOJHOIO TPYOONPOBOAA HA
nepeMeHHbIe THAPOAHHAMHYECKIE HATPY3KH.

3.6.2.1 BuxpeBasi BUOpanust B0JIb OTOKA.

3.6.2.1.1 AMnuTyna xoneGanuii CBOOOIHOTO mposieTa TpyOOmpoBoaa BIOIb
MOTOKA, BO30Y>KAAEMbIX CPHIBOM BHXPEH, ONPEACIACTCS BEIMYMHAME NPHBEACH-
HOH CKOpOCTH V,, K03(HIHEHTa YCTOHUHBOCTH K, HHTCHCHBHOCTH TypOyICHT-
HOCTH /¥ KypCOBOIO yria motoka 0, (cm. 2.7.5 - 2.7.7).

3.6.2.1.2 OcHOBHbIC TPEOOBAHUA K MOACTH JHHAMHYECKOTO OTKIHKA AT
Kxojebanuii CBOOOAHOTO IMpoJieTa TPyOONMPOBOAa BAOJIL MOTOKA, BO30YKIACMBIX
CPBIBOM BUXpEH, IPHBOAATCS B pa3A. 1 mpuiokeHus 7.

3.6.2.2 Buxpesasi BUGP allisi NONEPEK MOTOKA.

3.6.2.2.1 AMmuTyaa xonebaHui CBOOOIHOrO mpoJjeTa TpyOompoBoaa mome-
PEK IOTOKa, BO30y KIACMBIX CPBIBOM BHXPEH, 3aBUCUT OT COBOKYITHOCTH pa3iIvy-
HBIX MAPAMETPOB, K KOTOPHIM B HEPBYIO OUEPEIb CIICAYET OTHECTH MPHBEICHHYIO
ckopocTs V. uncio Kronerana-Kapnenrepa KC, k03()pUUMEHT CKOPOCTH MOTOKA
o 4 K03(pUIHEHT yCTOHUHBOCTH K.

3.6.2.2.2 OcHOBHBIE TPeOOBAHUA K MOZICIIM JHHAMHYESCKOTO OTKITMKA IS KO-
nebaHuii cBOOOTHOrO IpoJsieTa TPyOOmpPOBOAA MONEPEK MOTOKA, BO30YKIAEMBIX
CPBIBOM BUXPEH, MPHBOIATCS B PA3I. 2 MPUIOKSHUS 7.

3.6.2.3 HeoOxoauMslii 4151 MPOBEACHUA pacyeToB Oe3pa3MepHbIit kod(humu-
€HT NPUCOCTUHEHHOM MACChl, KaK JJI IIaAKUX, TAK U [ MIEPOXOBATHIX MTOBEPX-
HOCTCH TPYOBL, ONPEACICTCA COOTHOIICHHEM

1.6
0.68 + ————— amad/D, <08
1+5-(dD,)
C,= . (3.6.2.3)
1 ans d/D, > 0.8
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tne d/D, —cM. 2.5.3 ¥ IpUIIOKEeHHE 6.

3.6.2.4 OnpeaeneHue COOCTBEHHBIX YACTOT H COOCTBCHHBIX (JOpM KOJieOaHHi
Y4YaCTKOB NMOJBOJHBIX TPYyOOIPOBOIOB CO CBOOOAHBIMHU NPONETAMH MPOBOJUTCS
HA OCHOBE YHCJICHHOTO Moz MpoBaHus. [Ipu 3ToM HEOOXOAHMO:

YCTaHOBHTH IOJIO’)KCHUE CTATHYECKOTO PABHOBECHS,

ONpeCIHTh COOCTBEHHBIE YaCTOTHI KOJIcOaHUH TPyOOIpOBOa;

BBINOJIHUTD JTMHCAPU3ALHUIO 33341 O B3aUMOACHCTBHH «TPyO0a-IpyHT»;

OLICHHTb BIHAHHE I'€OMETPHYCCKOW HETHHCHHOCTH HA JUHAMHYCCKHH OT-
KIIMK PACCMATPUBAEMON CHCTEMBI.

3.6.2.5 TIpounocTh TPYOOIPOBOAA MO YCTANIOCTHOMY KPHUTEPHIO IIPH BO3ACH-
CTBHU BUXPEBOH BHOpaLUH IPOBEPSIETCSA B COOTBETCTBUM C 3.6.1.

3.7 PACYET CTAJIBHOI'O IIOABOJHOI'O TPYEOIIPOBOJA
HA CEUCMHUYECKHE BO3JIEMICTBAA

3.7.1 IIpu BO3ACHCTBHE MPOCKTHOTO 3¢MJICTPSICCHHS TIOABOAHBIN 3ariTyOICH-
HBIH W C 00BAJIOBAaHHEM TPYOOMPOBOI JO/DKCH OCTABATHCS B PEKHME HOPMAJIb-
HOM 3KCIUTyaTalyH, IIPH 3TOM JOJLKHO BBIIOIHATHCS YCIIOBHE:

e, <0.1%, (37.1)

rae g, — obmas u3ruGHas nedopMalus MeTauIa TpyGhbl, pacCUHTAHHAS O KpHTepHIo Museca ¢ mo-
MOIIBIO YHCJICHHBIX METONOB (CM. pasa. 4 npuIokeHus 8).

3.7.2 Tlpu BO3ACHCTBUH MAKCHMAJIbHOIO PACUETHOTO 3EMIICTPACCHHUSA
B IOABOJHOM TPYOONPOBOAE HE TOJDKHBI NMOABIATHCA PA3PBIBBI H 30HBI Pa3-
repMeTu3anuy. J[OMyCKarOTCsA CIEAyIOmMHE MOBPEXKICHHUA: To(pooOpazosa-
HHUE TPYOBI, JTOKATbHASL MOTEPS YCTOMYMBOCTH CTCHKH TPyOBI, 00mas moTeps
YCTOHUYMBOCTH TPyOOMPOBOAA, 00pa30BaHHE HECKBOZHBIX TPEIIHH B CBAPHBIX
IIBAX, Pa3MEPBI KOTOPBIX AOIYCKAKOTCS HOpMaMu SKCIuTyaranuu (cM. 4.1.3 Py-
koBoacTea MIIT).

3.7.3 CelcMOCTOMKOCTD MOABOAHOTO TPyOOIPOBOAA MPH BO3ACHCTBHH MAK-
CHMAJIBHOTO PACUCTHOIO 3eMJICTPSICECHUS CUUTACTCS 00CCIICYCHHOM, €CIIH BBIIOI-
HAKOTCS CICYFOIIME Y CIOBHS:

3.7.3.1 MakcuManbHas BeIM4uuHA o01mel aeopManuu mo kpurepuro Muszeca
METAJLIa TPYOBI €,, HE JOJDKHA MPEBBIIATE 2 Y.

3.7.3.2 MakcumanbHas eopMaLMK CKATHA €, HE JOJLKHA IPEBBILATH BEH-
YHHY 0CEBOH Aeopmaruu rohpoodpazoBaHus € .;
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e . <¢. (3.7.3.2)

Bemmunna nedopmannn ropooGpasoBanHusa €, COOTBETCTBYET TOUKE MakK-
CHMYyMa JHATPAMMBI IPOJOIBHAS CHKMMAKOIIAS CHJIA — OCEBas ICHOPMAIHD) |
OIPEJCICTCS MyTEM HCHBITAHHH TPYyO B MpH3HAHHOH Peructpom nmaboparopuu
HJIH Iy TEM PacueTHOM MeToauku, onoOpeHHOo# Permctpom.

Js1 MOZeTHpOBaHUs MOBEACHUS TPYOBI B MPOLECCE MOTCPH YCTOMYUBOCTH
JOJDKEH OBITH NMPOBEACH PAacieT C MOMOINBIO YHCICHHBIX METOTOB (CM. pasm. 4
MPHUIOKCHHUSA 7) C YIETOM (DH3HUCCKOIH H TCOMCTPHUCCKOM HETHHCHHOCTH.

3.7.3.3 MaxkcuManpHas BeIWYHHA AS(OPMAIMH PACTSLKCHHSA HE I0JDKHA
npeBbmars 2%.

[Tpu 3TOM JOKHO BBINOTHATHCS 001LEE TPEOOBAHHUE:

R >R (3.7.3.3)

rae R, — MHHUMAIBHBIH Npe/IeT TeKy4eCTH MeTallia cBapHoro mBa, MIla;
R, — MUHHMAJIbHBIH TIpeJies] TeKy4eCTH OCHOBHOTO MeTasuia Tpy6er, MI]a.

3.7.3.4 JIOIKHO BBINOTHATBCA CICAYIOIIEE COOTHOLICHWE MEKAY H3THO-
HOU Ac(hopMalueHt €, 1 KPUTHYCCKOH Aedopmanueit €, —mnpu u3rube Tpyodo-
MpOBOJA:

<0, (3.7.3.4-1)

‘M T Ler —

rie © — mapameTp OBaJbHOCTH TPYOBI,

€ 0= ; (3.73.4-2)

1+(c )
@=t " (3.73.4-3)
1+(c,/f}

®0~Da)2 @D,

F=11+ ( : (3.7.3.4-4)

t

c

t

c

®, — pacueTHas OBAILHOCTh TPYObI, KOTOpas IIPH OTCYTCTBHH (PaKTHUECKHX JIAHHBIX IO-
CTaBIIMKa Tpy® NPHHHMACTCS paBHOH Mo Tabl. 4.5.5.3-2 nust Tena Tpy6sI;
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: (3.7.3.4-5)

E £ty
o, = " ; (3.7.3.4-6)
1-p* \D

a

D, t,R,E, u—cm. dopmynsi (3.2.5) u (3.3.3);
W — TIOHIXKAIOMHUH KodpGHUIHEHT, onpeeasieMsId 1o hopmyre

3{oY 1 o,
y=11-" .= (3.7.3.4-7)
4\R) 2 R

e

me o, — OCEBLIC CKHMAIONUE MIPOJOJIbHBIC HAIPSKEHHUA, MIla, YCIIOBHO CYHTAIONHAECS MTOJIO-
JKATCJILHBIMH.

3.7.4 Tlpu BO3AECHCTBHH MPOEKTHOTO 3EMIICTPACCHHS TOABOMHBIM HE3army-
OneHHbIH TPyOOIPOBOX JODKSH OCTABATHCA B PEKMME HOPMAJTBHON JIKCILIyara-
LIUH, IIPU STOM JOJDKHO BBIITOIHATHCS Ipe6OBaHHe:

o, <R, (3.7.4-1)

m

e G —MAaKCHMAJIbHBIE CyMMApHBIE HAMIPSUKEHUS B TPYGOTIpOBOJIE, ONpeeIseMble COrIacHo 3.2.6.

ITpu BO3ACHCTBUU MAKCHUMABHOTO PACUECTHOTO 3EMJICTPSCCHHS JODKHO BbI-
MOTHATHCA TpeOoBaHuUE 3.7.3.3, B TOM YHCIC!

o <LIR,. 3.7.4-2)

JomkHa OBITH BBIIOJTHCHA IMTPOBEPKA MAKCHMANBHBIX 3HAYEHHWH IepeMerne-
HUI, OMPEACICHHBIX IO PE3YJIBTaTaM YHCICHHBIX PACUETOB.

3.7.5 CelicMOCTOHKOCTh MOPCKOTO TOJBOIHOTO TPYOOIPOBOIA CHHTACTCS A0-
CTAaTOYHOH, €CJIM BBINOTHAKOTCA BHIIMICYKA3AHHBIC YCIOBHA.

3.7.6 B cayuac mepeccUCHUAX AKTUBHBIX TCKTOHUYECKUX PA3JI0MOB C Y4ETOM
BO3MO)KHBIX CMCIICHUI I'PYHTA, JOJDKHA OBITh BHINMOIHCHA OLCHKA HAPSKCHHO-
Je(hOPMHPOBAHHOTO COCTOAHHUS YIACTKOB HOABOXHOTO TPyOOIpPoOBOaa.

3.7.7 Pe3ynbTarbl aHATHTHYICCKUX M YHUCIICHHBIX PACCMOTPCHHBIX BHIIIC Pe-
IICHHH 10 TPSOOBAHHIO PErucTpa JOLKHBI OBITH OATBEPKACHBI JA00OPATOPHBIMHA
HIH HATY PHBIMH HCTIBITAHHAMH.
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3.8 PACHET ITPOYHOCTHU KOHCTPYKTHUBHbBIX JIEMEHTOB
TPYBOIIPOBOJIA U3 TUBKUX TPYB

3.8.1 TepMuHBI, OTHOCSIIIHECS K HECBSI3AHHBIM THOKIM TPy0am.

BuHemHsas 000104YKa — CIOH H3 SKCTPYIUPOBAHHOTO MOTHMEPHOTO
MAaTepHaa, HCIOJb3yEMbIA I 3aIIUThI THOKOH TPYyOBI OT MOPCKO# BOIBI, Mpe-
JOTBPAIICHHS KOPPO3HH, aOPa3HBHOTO MCTHUPAHUS M (DHKCHPYIOIHI MPOCKTHOES
TIOJIOYKCHHE OCEBOTO CHIIOBOTO CJIOA.

BHYTpEeHHSAI repMeTH3Hpylomas 000I04YKa — CIOH H3 IKC-
TPYAUPOBAHHOTO TOJTUMEPHOTO MArepHana, OOCCIICUHBAOIMI TePMETHIHOCTD
TpyOBl (NpEIOTBpaIICHHE MPOHHKHOBEHHSA TPAHCIOPTHPYCMOW KHAKOCTH HIIH
ra3a B OKPY>KaIOIIyI0 Cpeay).

Kapxac —meramin4eckuii CIoM ¢ MEKBUTKOBBIM CLECIUICHHEM, TPEIHA3HA-
YCHHBIH JUIA MPHJAHHSA BHYTPESHHCH repMeTH3HpYIOIEH 00onouke (wmm TpyOe
B IICTIOM) CIOCOOHOCTH BOCIPHHHMATH PAJHAJbHBIC HATPY3KH (BHYTPCHHEE H
BHEIITHEE THAPOCTATHYECKOE JABJICHHUE, TOKAIBHBIC HATPY3KH).

HecBsa3annas rubkas TpyoOa —rudkas Tpyda, COCTOSIIAS H3 OTACIIb-
HBIX HECBA3AHHBIX (HCHMHTCTPHPOBAHHBIX) MKy COOOH MOJMMEPHBIX H APMHPYIO-
IUX METAJUIHYECKUX CIIOEB, JOIY CKAFOIIMX OTHOCHTCIIBHOE CMEILICHHE ME)KY HUMH.

OceBoilfl cHIOBOH ca0H — cioif, 00pa30BaHHBIH CIUPATLHON MAPHOMH
HAMOTKOH METAJUIMYECKHX IIOCKUX IIOJIOC, OPHEHTHPOBAHHBIX OTHOCHTEJIHHO
obpasyromelt moa yrioM ot 20° 10 55°, u 00ecneynBaONIMii BOCIIPHATHE OCEBBIX
yCWIHil U BHYTPCHHETO JABICHUSL.

[TpomMexxyTouHas 000J0YKA — CIIOH H3 IKCTPYAUPOBAHHOTO MOJIH-
MEPHOTO MaTepHaa, MPeIHA3HAYCHHBIA A MPESAOTBPAIICHHS KOHTAKTHOTO HC-
THPAHUA METATUITHICCKUX CIIOCB.

PagumanpHB# CHIOBOH CIOH — CiOH, OOpa30BaHHBIA HAMOTKOH
METAJUTHYECKUX HOJIOC ¢ MEKBUTKOBBIM CLEIUICHHEM, OPHCHTHPOBAHHBIX OTHO-
CHTEIBHO 0Opasyromiei moa yrioM, Omu3kuM k 90°, u mpeTHa3HAYCHHBIN I 10~
BBIIICHYS CONPOTHBICHUS TPYObl PAJHATBHBIM HATPY 3KAM.

Tennmou30IAUUOHHBINA CIOH — CIOH Marepuana ¢ HH3KOH TEILIO-
MPOBOAHOCTBIO, HCIOJIb3YEMBbIH T 00SCICUEHHS TEIUIOU30/IIHOHHBIX CBOHCTB
TUOKOH TPYOBL

3.8.2 TepMuHbI, OTHOCSIIIHECS K CBSI3AHHBIM THOKHM TPY0am.

ApPMHPYIOIHHA CIOH — CIOW HHTETPUPOBAHHOTO B 3JIACTOMEP CITH-
PalbHO HABUTOTO TPOCA, OPUEHTHPOBAHHOTO, KAK MPABHIIO, MO YIJIOM 55° K 00-
pasyromei, npeaHa3HAYCHHbIH A1 MOJHOTO HJIM YaCTHYHOTO BOCIIPHATHS Pac-
TATUBAIOINMX YCUIHH M BHYTPEHHETO JABICHHUA.
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JOMONHHUTENbHBIH CNOH — CIIOW MaTepHaia C HA3KOM TEILIONPOBO-
JTHOCTBIO, HCHOMB3YCMBIH UL 00CCIICYCHHS TCIUIOM30JLIIMOHHBIX CBOMCTB THO-
KOH TpPyOBL.

JlefiHep — repMETHYHBIH CIIOH W3 3JACTOMEPHOTO MAaT€pHaja, KOHTAKTH-
pyIoUMi C TPAHCIOPTUPY EMOH KHIKOCTHIO/Ta30M.

IToxpriTHE — ClOH 3nMacTOMEpa, KOHTAKTHPYIOIIKI C BHEHIHEH CpPEIOH,
NPEIHA3HAYCHHBIN U1 TEPMETH3AMWH BHYTPCHHHX CIIOEB THOKOH TpyOBI U mpe-
JIOTBPALICHHS KOPPO3HOHHBIX, A0PA3HBHBIX H MCXAHHIECKUX MOBPEKICHHH.

Cea3aHHas rubkas tpyOa — ruOkas TpyOa, B KOTOpPOH MeTayuiH-
YECKOC APMHPOBAHAC HHTETPHPOBAHO B OTBEP KACHHBIN 3/IACTOMED, COACP KALIMI
CJIOH TeKCTHJIA JJI IOMOJHATCIHHOTO APMHPOBAHHUS HIIH PA3ACICHHS 31aCTOMEp-
HBIX CJIOCB.

3.8.3 O6mmue TpeGoBaHMSs K MPOYHOCTH rHOKNUX TPYO.

3.8.3.1 Kak nmpaBuJI0, pacueTHOE AAaBICHUE THOKHUX TPYO JODKHO COCTABIATh
He MeHee 1,6 MITa. I1pu MeHbIINX 3HAUYCHHAX PACUETHOTO AABJICHUS THOKHE TPY-
ObI TO/DKHBI YAOBICTBOPATH TpeOoBaHmsM pasa. 6 yactu VIII «Cructemsr u TpyOo-
npoBoAbD [TpaBua KNaCCHPUKALKK U MOCTPOHKH MOPCKHX CY/IOB.

3.8.3.2 PacueTsl IPOYHOCTH IHOKHX TPYO HOJ JACHCTBHEM PaCUETHBIX HATpPY-
30K, B TOM YHCJIC HATPY30K MPH YKJIAAKE U HCIBITATCIBHBIX HATPY30K, AOJDKHBI
ObITb 0100pEHBI PErncTpoM U BHINMOTHEHBI IO METOAMKE, COIIACOBAHHOH ¢ Peru-
cTpoM. PacueTHas METOIUKA MOKET OBITh BHIIOJIHEHA HA OCHOBC HAIIMOHABHBIX
WM MEKAYHAPOTHBIX CTAHAAPTOB, MPU3HAHHBIX PErHCTPOM IOy CTHMBIMH I
npumeHeHust, HanpuMep, Cranaapr UCO 13628-2 — mia HECBA3aHHBIX THOKHX
1py6 u Cranmapr UCO 13628-10 — mis1 CBA3AaHHBIX THOKHX TPYO.

3.8.3.3 Jlomycrumblii paauyc m3ruOa THOKUX TPyO A XpaHCHUS/IKCILTya-
TaIUH/yKIAIKA AOJDKEH ONPEACIATHCS MPEINPHATHEM-H3TOTOBUTENIEM C YUETOM
kputepues 3.8.4, 3.8.5 u 3.8.6 M yKa3bIBaThCA B TCXHHYCCKOM JOKYMCHTAI[MH HA
TpyOBL, noanekamel ogoopeHuto Peructpom (cM. 1.5.3.3). [ mpakTHYECKOTO
TOPHMEHEHHS B SKCIUIyaTallHH PEKOMCHIYCTCS YBCIMYHMBATH BCIHYHHY MAKCH-
MAJIbHOTO Pafdyca H3rH0a Mo CPABHCHHIO C MHHAMAJBHBIM PaHyCOM MPH Xpa-
HCHHH (HAMOTKC Ha OapabaH):

TIPU CTATHIECKHUX YCIOBUAX paboThl THOKOTO TpyO6omposoaa — Ha 10 %,

TIPY JMHAMHAYCCKUX peskuMax — Ha 50 %.

3.8.3.4 i ruOxux Tpy® AOJDKHA OBITH PACCYHTAHA JAOJTOBEYHOCTH C yue-
TOM BIHAHHS NOJN3Y4YECTH H AS(POPMALMOHHOIO CTAPEHHS MOJMMEPHBIX CIIOCB,
KOPPO3HH H 3PO3HH METALIMYCCKUX c1oeB (cM. 1.5.3.3.9). PacueTHas nonroseu-
HOCTb JO/DKHA MPEBBINIATH IUIAHMPYEMBIH CPOK 3KCILTyaTalUH TPyObl HE MECHEE
yeM B 10 pa3s.
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3.8.3.5 BemunHbI pacuETHBIX IAPAMETPOB CONPOTUBIICHHA TPYObI (BHEIIHEMY H
BHYTPCHHEMY JABJICHHIO, PACTSDKCHHUIO, KPYUCHHIO), a TAKOKE PAJHyC H3rHOa ruOKoi
TPyObI MOJICKAT IIOATBEPKACHHIO IO Pe3y IBTaraM THIIOBBIX HCIIBITAHuUM (CM. 4.2.4).

3.8.4 TpeGoBanus K MPOYHOCTH MOJIMMEPHBIX CJI0EB HECBSI3AHHBIX I'H0-
KHX TPYO.

3.8.4.1 IlpenenpHOE COCTOSHHE NMOJUMEPHBIX CIIOCB HECBA3AHHBIX THOKHX
TpyO ompeaensieTcs Ae(hOPMALMOHHBIMH KPUTCPHAME: MPEACIBHOM ae(opManu-
et mo3yuecTH U npeaenbHO aedopmanueii u3ruda.

3.8.4.2 JIns Bcex KOMOMHAIMEI HATPY30K MAKCHMAJIBHO JOIYCTUMOC CHIDKE-
HHE TOJIIMHBI CTCHKH BHYTPEHHEH IE€pMETHU3UPYIOLICH OOONOUYKH BCICACTBUE
TOJI3y4YECTH MATEPUANIA CI0SI HE TO/DKHO IpeBbimarh 30 %.

3.8.4.3 MakcumanpHO omycruMas acopMarms H3ruda BHy TPEHHEH repMe-
TH3HPYIOMEH 000I0YKH HE JOJDKHA MPECBHIIIATE:

7,7 % st MOTM3THIICHA M TIOTHAMHKIA,

7,0 % i mONMMBHHUIACH()TOPHAA MPH CTAaTHUCCKUX YCIOBUAX JKCILTyara-
MK TPYO ¥ MPH XpaHEHHH TPYO, MPEIHA3HAUYCHHBIX UL THHAMHYCCKHX PEKAMOB
IKCILTY ATALHH;

3,5 % 4 moMMBHHHIIACH()TOPUAA NMPH IKCIUTyaTallUd B JUHAMHYCCKUX
YCIOBHSAX.

3.8.4.4 MaxcumanbHO gomycruMas aeopManms BHEITHEH 000I0YKH U3 TO-
JH3TUJICHA M TOJHAMHIA JOJDKHA ObITh He Oosee 7,7 Y.

3.8.4.5 JIna Apyrux HOJMMEPHBIX MATEPHAIOB MAKCHMAIBHO JOIYCTHMBbIC
JeopManuy HA3HAYAKOTCS HA OCHOBAHMH TEXHHUYCCKOM TOKYMCHTALWH, TOJ-
TBEP)KIAIOIIEH YIOBICTBOPECHUE MPOSKTHBIM TPEOOBAHMAM IO MPEACTBHOM Jie-
(opmaryu u 010O6peHHoI Peructpom.

3.8.5 TpedoBaHus K NPOYHOCTH MOJINMEPHBIX CJI0EB CBI3AHHBIX THOKIX
TPYO.

3.8.5.1 [IpenempHOE COCTOSHUE MOIMMEPHBIX CIIOEB CBA3AHHBIX THOKHX TPYO
omnpeemeTca aAe(hopMaHOHHBIM KPHTCPHEM: MAKCHMAJIBHO JOITy CTHMAs Ae(op-
Mauus MOJMMEPHBIX CIIOEB HE JODKHA MPEBBIMATh Oosiee ueM Ha 50% ypOBCHb
IpeeIbHOM AeopManiy COCTApEHHOTO MaTepHaa.

3.8.6 TpeGoBaHus K MPOYHOCTH H YCTOWYHBOCTH METAJIMYECKAX CJI0EB
ruéKux Tpyo.

3.8.6.1 [lng MeTanIM4YeCKUX CJIOCB THOKUX TPYO KPHTEPHI MPOYHOCTH JOJI-
JKEH COOTBETCTBOBATH BBIMOJHCHHIO YCIIOBHS

6,<k -minR;0,9R ). (3.86.1)

e O, — MAaKCMMAJIbHOC PAaCcUCTHOC HAIPSDKCHHE B CJIOE, MH&;
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R — MAUHMMaJIbHOE 3HAYSHHE NPEJIETIa TEKYUeCTH MeTajula ciios, Mlla;
R_— BpeMEHHOE CONMPOTHRICHHE MeTaila cjos, MlIla;
k, — xoadduiment zanaca, onpeensemblii mo Tabmn. 3.8.6.1.

Tabanuma 3.8.6.1
3HaveHns1 K03 PHMNPIEHTOB 3aNACOB IJIS PACYETOB IPOYHOCTH THOKHX TPYO

Buns! Harpy30k Ha ruOkue TpyOBI
T'uppapnuyeckue
OKeIuTyaTarus Yiiaaka OB TAHHS
ApMUPYIOIHE CITOM CBS3aHHBIX THOKUX TPYO 0,55 0,67 0,91
CIoH HEeCBSI3aHHBIX THOKUX TPYO:
OCeBOM CHIIOBOM cJIOM 0,67 0,67 0,91
KapKac, paJHaJIbHbIH CHJIOBOH CJIOH 0,55 0,67 0,91

Ilpumeuanue. llpu yuere cnydaliHbIX (aBapHHHBIX) HATPY30K TIPH BKCIDTyaTAI[HH KO-
(bHULHCHT 3amaca JOJDKeH OLITH YBEIHUCH Ha BEJIMUMHY COTIIACOBAHHYIO ¢ PeructpoM.

3.8.6.2 Kapkac ruOkux TpyO JOKEH ObITh PACCUMTAH HA YCTOMYUBOCTD, TIPH
3TOM KOI(P(PUIMEHT 3amaca OT BETMYMHBI KDHTHUCCKUX HANMPHKCHUM K, NOIDKEH
COCTaBJAITh

k,=0,67 mms(d_+h,/2)<300m;  (3.862-1)
d._+h J2)-300
e +0,18 +0,67 s 300 < (d._+h_/2) <900 m;(3.8.6.2-2)
600
k,=0,85 mms(d_+h /2)>900m — (3.862-3)

rae d__ WA — BEJMTHHEBL, ONpesiesiseMble Tio opmyre (3.3.5-3).

3.8.7 Kpurepuu JIOKAJILHOM NPOYHOCTH THOKOI TPYOBI B paiioHe y3/10B
COCAUHCHNS.

3.8.7.1 KoHCTpyKIMA KOHLIIEBOTO COCIMHUTEIILHOTO (PUTHHTA JOJDKHA TapaH-
THPOBATh €T0 COBMECTHYIO paboTy ¢ 000ouKoit ruOkoit TpyOsI. [IpeaeapHoe co-
CTOSIHHME 30H COCAMHCHHA (DUTHHTA C 000IOUKOI TPYOBI ONMPEACTICTC I BCEX
BO3MOKHBIX KOMOHHALUN HATPY30K B COOTBCTCTBHH C COOTHOIICHHAEM

(6,0)<k R (3.8.7.1)

e’

[Ie O, — paCTATHBAKMICe TAHTCHI[HAIbHOE HanmpshkeHue, MIla;
0, — 5KBHUBAJICHTHOE HanpsokeHHe (Museca), Mlla;
R, — MHUHMMaJIbHOE 3HAUCHHE TIpe/Iesia TeKyuecTH MaTepHana, Mlla;
kf— koo duIHeHT 3anaca, paBHbIH (cM. npuMedanue B Tabm. 3.8.6.1):
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JUISL DKCIUTyaTaliHOHHOro pexxuma — 0,55,
JUIs Tipoliecca yiuiagka — 0,67;
JUIS THAPABJIMYE CKUX UcTbITaHui — 0,91,

4 MATEPHUAJIbBI
4.1 OBIIIUE ITOJOXEHUSA

4.1.1 Tpe©oBaHHS HACTOSIIETO PA3AEia PACTPOCTPAHSIOTCS HA TMOAJICHKAIIUE
TEXHHICCKOMY HAOMFONCHMIO PerncTpa MarepHaibl H H3ACIUA U3 YIICPOIUCTOH,
YIJIEPOIUCTO-MAPTAHIECBOH, HIU3KOJCTHPOBAHHOM CTAMH B THOKHE TPYOBI, Ipes-
HA3HAYEHHbIE 11 MOPCKUX MOABOIHBIX TPYOOMPOBOIOB.

4.1.2 TpeboBaHUs K CTATIM JI1 MOPCKHX MOABOAHBIX TPYOOIPOBOJOB yYH-
TBIBAIOT 0COOEHHOCTH TPYOOMPOBOAOB A1 TPAHCHOPTHPOBKH KUAKOCTEH (BKIIFO-
yas He(hre-, HePTenpoay KTOMPOBOABIL, XHMUUCCKHE TPYOOTPOBOABI H BOJOIIPOBO-
JIbI) M Ta30IIPOBOJIOB B COOTBETCTBHH C KJIacCH(pUKaLue moABOAHBIX TPyOOIpo-
BOZOB (cM. 1.3).

4.1.3 TpeOoBaHMA K CTATIAM 11 MOPCKHX IOABOAHBIX TPyOOIPOBOJOB B CO-
OTBETCTBHUHM C HX KIACCH(HKAIMEH YUHTHIBAIOT PA3IHYHBIN YPOBEHD IKCILIyara-
IUOHHOM HAJCKHOCTU AJI TPyOONPOBOJOB B BHJIE JOMOJHHUTEIBHBIX 3HAKOB K
CHMBOJIy KJacca Tpyoomposoza (cM. 1.3.3):

L, G - crams ¢ 6a30BbIM YPOBHEM TPeOOBAHMUIA (U1 TPyOONPOBOIOB C 0a30-
BBIM YPOBHEM 3KCILTY aTALIMOHHOH HAJCKHOCTH),

L1, G1 - cramb ¢ IONOTHATSIBHBIME TPSOOBAHMAME (11 TPYOOIPOBOAOB C
TIOBBIIICHHON JKCILTYaTalHOHHOM HAAC)KHOCTHIO),

L2, G2 - crams ¢ AOTIOTHUTEILHBIME TPCOOBAHUAMHE K KOPPO3HOHHOM CTOM-
KOCTH B arpeCCHUBHBIX CpeJax (A1 TPAHCTIOPTHPOBKH arPECCUBHBIX CPE);

L3, G3 — cTaims ¢ A0NOTHUTE TbHBIMH TPSOOBAHHAMH IO BA3KOCTH H ILIACTHY-
HOCTH (A1 TPyOOMPOBOIOB B CEHCMHYECCKH OMACHBIX PETHOHAX H JIEAOCTOMKHX
CTOSIKOB).

ITpu mpenbsBICHUN KOMIUICKCHBIX TPCOOBAHHH K CTAISIM IS TMOXBOJHBIX
TpyOOIPOBOIOB (HAMPHMED, IS TPAHCTIOPTHPOBKH arpeCCHBHBIX CPE B CEHCMHU-
YECKHU OTIACHBIX PETHOHAX) HEOOXOAMMO COBMCIICHHE TPEOOBAHMI TEX WM HHBIX
YPOBHEH 3KCIUTYaTalHOHHOM HAZEKHOCTH.

4.1.4 Cramp, OTIMYAIOLIAACS MO XHMHYECKOMY COCTaBY, MCXAHHYCCKHM
CBOHMCTBaM, COCTOSIHHIO NOCTABKH HIH METOAY H3TOTOBJCHHSA OT YKA3aHHOTO B
HACTOSIIEM pa3ieie, MOMTEKUT OTACIbHOMY paccMOTpeHm0 Permctpom. Ipu
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3TOM JOJDKHBI OBITh NPEACTABJICHBI JAHHBIC, MOATBEPKIAIOIINE BO3MOXKHOCTh
NPUMCHEHHS 3THX MaTepHAjIOB IO HA3HAYCHMIO. JIOIMyCKAETCs IO CONIACOBAHUIO
¢ Peructpom mpHMCHEHHE MarepHalioB B COOTBETCTBHH C TPCOOBAHUAMH HALUO-
HAITBHBIX W/HJIH MKy HAPOIHBIX CTAHAAPTOB.

4.1.5 JIns moaBOIHBIX TPYOOMPOBOAOB U3 THOKHX TPYO, YAOBICTBOPSIOMIHX
Tpebosanms HacTosmux [IpaBui, B cooTBeTcTBUHE C 1.3.3 BBOAUTCS JOMOMHUTETh-
HBIH 3HAK K OCHOBHOMY CHMBOJIY KJlacca. TpeOoBaHuA K THOKHM TpyOaM Ha3Haya-
FOTCS PerucTpoM B 3aBUCHMOCTH OT Ha3HAuYeHHA TpyOompoBoaa (cM. 4.2.4).

4.1.6 Marcpuanbl, MOAICKAIIME TEXHHYECKOMY HaOmoncHu0 Permctpa,
JIOJDKHBI M3TOTABIMBATHCA NMPU3HAHHBIME PETHCTPOM NpEANpPHATHAMHU (M3r0TO-
BHTEJLIMH), HMCIOLIMMH COOTBETCTBYFOINUHA TOKyMEHT — CBHACTECIBCTBO O IPH-
3Hanuu u3rorosure (CIIH, ¢. 7.1.4.1) / CBUAETENHCTBO O THIIOBOM OJ00OpEHHUU
(CTO, ¢.6.8.3) (cm. 4.2.1).

4.1.7 O0mue MONOKSHHUS, ONPEACILIIOMHE 00BEM H MOPSIOK OCYINECTBIIC-
HHS TEXHHYECKOTO HAOMIOOCHUS 3a MaTcpHajaMH, H3JI0KESHBI B pa3d. 5 yactu [
«Ob1IHe NOI0KESHHUA IO TEXHUUESCKOMY HAOMOneHUIO» [ IpaBHIT TEXHHYECKOTO Ha-
OmroneHUA 32 MOCTPOMKOH CYZOB M M3TOTOBJICHHEM MAarepHajioB W M3NCIUH Ui
cyznos 4 B 1.3 yactu XIII «Marepuanspy [IpaBun kiaccupuKayuyu H MOCTPOHKH
MOPCKHX CY/IOB.

4.2 OCBUJETEJIbCTBOBAHUE U TEXHUYECKOE HAB/ITOAEHUE

4.2.1 OcBueTe/ILCTBOBAHNE W NMPH3HAHNE NMPEANPUSTHI (M3r0TOBUTE-
J1eii) MaTepHaJIoB U H3/e/HIi.

4.2.1.1 IlpeanpuATusa (M3rOTOBUTENH), H3TOTABIHBAIOIHE MAaTcpHAIbl H U3-
Jie/HsA B COOTBETCTBHHU C TPEOOBAHMAME HACTOALICTO Pa3ziena, A0 Hayasla MPpou3-
BOJCTBA MPOAYKIHMH, KAK IPABUIIO, TOJDKHBI ObITh Mpu3HaHb! PeructpoM. C atoi
LECIBI0 OCYIIECTBIIETCS OCBUACTCILCTBOBAHKIE NIPOM3BOACTBA (IIEPBOHAYAIBHOC
OCBH/ICTEIBCTBOBAHKE), KOTOPOE BKIIIOYACT:

.1 paccMOTpeHHE 1 000PSHIE TEXHHICCKOH JOKYMCHTALMH, ONPCACILIFOMICH
CBOMCTBA MAaTEPUAJIOB H yCIOBHA IPOH3BOACTBA,

.2 03HAKOMJICHME C IIPOM3BOACTBOM H CYIICCTBYIOMCH HA MPSATPUATHH CHCTC-
MBI KOHTPOJII Ka4€CTBA, MPOBEACHHE KOHTPOJIBHBIX MCIBITaHUH. B mpouecce BbI-
TIOTHEHHMS 3THX MEPOIIPUATHHI JOJDKHO MOATBEPAUTHCS COOTBETCTBHE MAPAMETPOB
TIPOM3BOACTBA H MPOAYKIHH TPECOOBAHHAM MPCACTABICHHOM JOKYMCHTALUH H ITpa-
B Peructpa, a Taxoke HamuIeKaIuii ypoBeHb CTAOHIBHOCTH KA4ECTBA POy KIHH,

.3 oopMIICHHE PE3yIBTATOB OCBHACTCILCTBOBAHAA B COOTBETCTBHH C TpE-
6oBanmaMu HoMmeHKIarypbl OOBECKTOB TEXHHYECKOro HaOmoneHusi Permcrpa
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32 MOPCKHMH IOABOJHBIMEH TpyOompoBozamu (cM. 1.6 PyxoBoacrsa MIIT) —
CeuzerenmscTBa 0 MpU3HAHUM M3roToBHTENA (¢. 7.1.4.1) mmm CBHACTEBCTBA O
THIIOBOM 000peHHH (. 6.8.3) (IpH MOJIOKUTEIIBHBIX PE3YJIBTATaX).

4.2.1.2 Bce mpouemypsl, HCOOXOAUMBIC A Mody4ycHHs CBHICTEILCTBA O
npu3HaHud w3rotoButel (. 7.1.4.1) u CBUOETEIBCTBA O TUIIOBOM OJOOPCHHH
(. 6.8.3), TOKyMEHTOB, MOATBEPIKIAFOMINX MPU3HAHHE MPEATMPUATHS H €TO PO~
JYKIUU PerucTpoM, BBIMOMHAIOTCA B COOTBETCTBHU C TPEOOBAHMSMH DPasd. 2
vyactu [II «TexHuueckoe HAOMIOACHHE 32 U3TOTOBJICHHEM MATEPHAJIOBY [IpaBui
TEXHHYECKOTO HAOMOACHUA 32 MOCTPOUKOH CyA0B M H3TOTOBJICHHEM MATCPHAJIOB
M M30eTuH A4 cyaoB U 2.6 Pyxosoactea MITT.

4.2.1.3 Ecmu mpoxar u/uau TpyOHBIC 3aTOTOBKH IOCTAaBILIOTCS HA TPyOO-
MIPOKATHBIHA 33aBOA C APYTHX NMPEANPUATHH, TO H3TOTOBHTCIH YIIOMAHYTHIX MOJY -
MPOAYKTOB A1 MPOU3BOACTBA TPYO JOKHBI OBITh MPH3HAHBI PerncTpom (MMETh
CBuaeTenbCcTBO 0 MpH3HAHHH U3roToBuTema (. 7.1.4.1)).

4.2.2 OcBuaeTeILCTBOBAHNE B NpPoLecce MPON3BOACTBA (0OCYNIECTRIICHHE
TEXHHIECKOT0 HAO/IIONEHHsT).

4.2.2,1 Bce marepuaisl U H3ACIHS, U3TOTABIUBAEMBIE B COOTBETCTBUH C
TPeOOBAHMAME HACTOAINETO Pa3aena, MOAIEkKAT OCBUACTEIbCTBOBAHMIO IIPH HX
H3TOTOBJICHUH C IMMPOBEACHUEM OCBI/IZ[eTeJIBCTBOBaHI/Iﬁ H HCIBITAHUH B 00BEME
TpeOOBAaHUH HACTOAINCH INIABBI W/HIM OJOOPEHHOH PermctpoM TexXHHUYCCKOH
JOKYMCHTALUH.

4.2.2.2 Texauueckoe HAOMIONCHHUE B MPOLIECCE MPOM3BOICTBA BKIIFOYACT:

HCIBITAHUA H OCMOTDP;

odopmireHne T0KyMeHTOB Perucrpa.

4.2.3 HcnbITaHuA CTAIBLHBIX IPOKATA H TPYO.

4.2.3.1 KOHTpOJbHBIC HCNBITAHHA B IPOLECCE NMPH3HAHMA NPEINPUATHS
(M3rOTOBUTEIA).

4.2.3.1.1 VicipiTaHus BHIOTHSFOTCS MO MPSACTABICHHOM MPEAMPHATHEM (U3-
TOTOBHTEIIEM) H COTIIacoBaHHOH ¢ Peructpom mporpamme. [Iporpamma cocras-
JIETCSL Ha OCHOBE COOTBETCTBYIOIUX TpeOoBaHmit [TpaBun MIIT (cm. 4.2.3.5),
HAIIMOHAIBHBIX W/WIH MEKAYyHAPOJHBIX CTAHIAPTOB M HHOM 0n0OpeHHOH Pern-
CTPOM TEXHHYECKOH AOKY MCHTALIMH.

4.2.3.1.2 VicnipITaHus BHIIOHAKOTCS B IIPHCY TCTBHH NpeCTaBUTEN I Perucrpa
10 COIIACOBAHHBIM C PerHcTpoM METOAMKAM.

MecTo u BpeMsl IPOBCACHHUS HCIIBITAHUN JOJDKHBI OBITh 3aPAHEE OTOBOPCHBI
uroroputesieM. OTOOp MpoO, METOAUKH HCHBITAHHH, CXEMBI BHIPE3KH 00pas3LoB
JIOJDKHBI BBITIOJIHATHCS B COOTBETCTBHH C TpeOoBanmsimu 4.3 TTpasun MIIT u co-
OTBETCTBYIOIIMMH CTaHIAPTAMH.
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4.2.3.2 VicnipITanus B MpoLiecce NPON3BOACTBA.

4.2.3.2.1 VicibiTaHusL BBIIOJIHAIOTCS B COOTBETCTBHH C TPEOOBAHHAMH HACTO-
samuX ITpaBun u onoOpeHHOH PerncTpoM J0KyMEHTanue Ha MOCTaBKy MPOAYK-
e, VICBITaHuS TAkKe BBIIOJHSIOTCS B PHCY TCTBHH MPEACTaBHTEN PerucTpa.

4.2.3.3 OOmue NONOKCHHUA.

4.2.3.3.1 Metoap! 1 METOJUKH HCIBITAHHH BHIOHMPAKOTCS B COOTBETCTBHH C
TpeboBaHmsaMu 4.3. MeToas! NPOBEACHHS CICIMAIBHBIX UCTIBITAHUH, 4 TAKXKE CO-
OTBCTCTBYIOIMHUE KPUTEPUH OLICHKH, CCIHM HET yKa3aHu# B HacTosmux [IpaBumax,
JIOJDKHBI OBITH COINIACOBAHBI C Perucrpom.

4.2.3.3.2 Ecim mpoBEeCHUE HCTBITAHHH HEBO3MOXKHO HA NMPEINPUATHU (U3-
TOTOBHTEIIC) 3AABJICHHOW MPOIYKIHH, HCOOXOIHUMBIC HCTBITAHHS JOJDKHBI OBITH
BBINOJTHCHBI B PH3HAHHON Peructpom maboparopuu.

4.2.3.3.3 Ecnu HEe OroBOPEHO MHOE, Ha MPOOBI H 00Pa3IbI MPEICTABUTENICM
Perucrpa Hanocurcs xkineimo.

4.2.3.3.4 Pe3ynsrarbl UCIBITAHUH JOJUKHBI O(DOPMILITHCS MPOTOKOJIOM, CO-
Jep KaIuM CJICIYIONUE NAHHBIC:

HUIECHTU(UKALUOHHBIH HOMED;

JaTy IPOBEICHHS UCIIBITAHHUSA,

HAMMCHOBAHUC OPTaHHU3ALMH, MPOBOAUBIICH HCIIBITAHHUS,

HANMCHOBAHHC OPTaHH3AIUH-3aKa3INKA;

BH/J HCIIBITAHU,

BHA U Pa3MEphl HUCHBITHIBACMON METALIOMPOAYKIIMH, MAapKy Marepuana u
TepMOOOPabOTKY;

HOMEpP M HAUMCHOBAHHE HOPMATHBHOTO JJOKYMEHTA HA NMPOBCACHHE HCTIHITAHHIA,

MAapKHPOBKY (HOMEp IIABKH, MAPTUH, HOMEP JUCTA, TPYObI, pa3Mepsl TpyObl/
JUCTA U T. IL.),

MECTO BBIPE3KH H OPHEHTAIMIO 00Pa3LOB;

Ppe3yapTaThl HCTIBITAHUS,

TEOOBIC OTKJIOHCHHSA OT METOIMKH,

THUII HCIIBITATEIbHOM MAIIHHBI, METPOJIOTHUCCKYEO MOBEPKY.

IIpoToxon, 3aBEpCHHBINH YIIOTHOMOYCHHBIM JIHIIOM MPOBOSAINCH HCIBITAHUA
OpraHH3alliH, HAMPABIIETCA HA pacCMOTpeHHe B Pernctp.

4.2.3.4 HeynoBieTBOPUTEIbHBIC HCIIBITAHH.

4.2.3.4.1 Tlpu HEyIOBICTBOPUTEIBHBIX PE3YJIbTATAX HCIIBITAHHH, €CIIH B CO-
OTBCTCTBYIOIINX [JIABAX HACTOSIIETO Pa3Aciia He OTOBOPEHO HHOE, IIOBTOPHBIC HC-
TBITAHUSA JOJDKHBI BBIIOJHATHCS C COOMIONCHHEM CIICAYFOIUX Y CIIOBHIA:

.1 NpHu NpU3HAHUH MPOU3BOACTBA (IIEPBOHAYAILHOE OCBHICTCILCTBOBAHUE),
B CIly4yae HEYIOBICTBOPHTEIBHBIX PE3yIbTaTOB PETHCTP MOXKET IPHOCTAHOBUTH
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HX BBIINOJHCHHUE 0 MPEAOCTABICHHS COOTBETCTBYHOINMX MOSICHCHHM M MPEKpa-
THTb HCTIBITAHHA, €CIIH 3TO HE CBA3AHO C OTPHLATEIHHBIM BIHSHHEM HA PE3YIib-
TaThl HCOILITAHUHI TAKUX (PAKTOPOB, KaKk 0OTOOP MpOO, H3TOTOBICHAS WITH AC(CKTHI
00pa31oB, HEMOJAAKH OOOPYIOBAHMS H T. IL.;

.2 B mpoLecce NPOU3BOACTBA, PH HEYAOBICTBOPUTEIILHBIX PE3YIBTATaX XOTS
OBl TIO OOJHOMY H3 BHIOB I/ICHI)ITaHIdfl, JOMOJIHHUTCIIBHBIC HCNBITAHHA OOJDKHBI
OBbITH BBINIOJHECHBI HA YABOCHHOM KOJIMYECCTBE TPYO W3 MPEABSBICHHON MAPTHH.
B ciy4ae HEYIOBICTBOPUTEILHBIX PE3yIBTATOB OJHOTO U3 JOMOIHHTCIBHBIX HC-
MBITAHUH apTH OpaKyeTCs.

JomyckaeTcs nmpueMKa TpyO U3 0TOPAKOBAHHOM MAPTHH MO PE3YJIBTaTaM HC-
TIBITAHUH KaKO0H M3 ocTaBmmxcs TpyO maprum. [Ipy 3T0M mapTHs Takke OpaKy-
€TCs, €Cld 00Iee KOMMYECTBO 3a0paKOBAHHBIX TPYO B MAPTHH MPEBBILACT 25 %o
B s1OoM ciyyae PerucTp MOXET MPHOCTAHOBHTH OCYIICCTBICHHE TEXHHYESCKOTO
HaOMIONCHHA HA MPESANPHATHH 32 TPYOAMH, H3TOTOBJICMBIMH IO TOM JK& TEXHO-
JOTHH, YTO U 3a0pakoBaHHAA maprtHd. [Ipeampuiarne AODKHO MPEACTABHTH pe-
3yJIBTATHl aHATH3A CIYIHBIICTOCH, a PeTHCTp BIpaBe mOTPeOOBATh BBINOIHCHH
KOHTPOJIbHBIX HCIIBITAHUN B 00BEME IEPBOHAYAJIBHBIX;

.3 B moOoM ciyuae, pH HEYAOBICTBOPHTEIBHBIX PE3YJIBTATAX MO JHOOOMY
BHUJy HCTIBITAHHH JOJDKHA OBITH BBLABICHA MPUYMHA M OTPEACIICHBI KOPPEKTHPY -
FOIIUE JEHUCTBHUSL.

Eciu BBIABICHO OTPHLATCIBHOC BIMAHUC HA PE3YJIBTATH HCIBITAHHH TAKAX
(axTopoB, Kak 0TOO0p MPOO, HATOTOBICHUE WK AS(PEKTH 00PA3LOB, HEMOJIAIKU
000pPYI0OBaHHUA U T.II., Oy CKAETCA OCYINECTBHTh PEMOHT/3aMEHY 000PYIOBAHUS
u/umm o0pasloB HA ApyTHE 00pa3wbl TOH k¢ TPYOBI U BHITOIHUTH HOBTOPHBIC
HUCTIBITAHUA.

Ha mpeampustuu, mpu3HAHHOM PerucrpoMm, B Ipoliecce MPOM3BOACTBA
IO COTTACOBAHHIO C PErucTpoM A0MyCKAaeTCs MPEABIBIATh B KAUECTBE HOBOU
mapTHH TPYOBI, 3a0pPaKOBAHHBIC M0 MEXAHHYCCKHAM XapPAKTCPUCTHKAM, BETH-
YHHE 3¢PHA, 0 HCHBITAHUAM HA KOPPO3HUIO, HO MPOIIEANINE MOBTOPHYIO TEP-
MO0OPabOTKY;

.4 mpu HEOOXOOUMOCTH JOMOJTHHTEIBHO MOTYT OBITH HCTIONB30BAHBI TPEOO-
BAHHUA, OTHOCAINUECS K HEYAOBICTBOPUTEIBHBIM PE3yIbTaTaM HCIBITAHUM, H3/I0-
skeHHbIe B 1.3.2.3 yactu XIII «Marepuamspy [TpaBun Kiaccu(pukauy 1 MOCTPOi-
KH MOPCKHUX CYJIOB;

.S Peructp MokeT mOTpe0OBATh MOBTOPEHUS JTHOOBIX UCIIBITAHHH B IPHCYT-
CTBHH CBOETO NPEACTABUTEILSL, €CTH OBLTH MEPEIY TAHBI 00PA3LIbI UITH PE3yIbTAaThI
HCIBITAHUH, MIH SCH PC3yJIBTAThl MCIBITAHUE HE IMO3BOJIIFOT C HCOOXOMMMOM
TOYHOCTBIO ONIPEICIUTh CBOMCTBA MaTepUaa;
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.6 U3rOTOBJICHHOE M3CIUE WM MOTYIPOAYKT, CBONCTBA KOTOPBIX HMCKOT OT-
KJIOHCHHA OT TPEOOBAHMHN HACTOAIIETO Pa3neia, HE BIMAIOIINC HA SKCIUTyaTalH-
OHHBIC XaPAKTCPUCTUKU KOHCTPYKIHH WA H3ACITHS, MOTYT OBITh HCIIOIb30BAHBI
[0 HA3HAYECHHIO TOJIBKO MOCIE CICHHAIBHOTO PACCMOTPEHU PerucTpoM 3THX 0T-
KJOHCHHH M IIPH HATHYHH COOTBETCTBYIOIIETO OOpAICHHU S TPEANPHUATUS (U3T0TO-
BHTCISI) ¥ COTJIACHS 3aKA3YHKA.

4.2.3.5 O0beM KOHTPOJIbHBIX UCTILITAHUH MPU MPU3HAHHH MIPEANPHATHH (13-
TOTOBUTENCH) (IEPBOHAYATBHOC OCBUACTEIHLCTBOBAHNC).

4.2.3.5.1 O0BeM KOHTPOJBHBIX HCIBITAHHN OMPEACIBICTCA C YUETOM TPeOo-
BaHMH Ta0m. 4.2.3.5.1 ¥ yKa3bIBACTCS B MPOTpaMME HCIBITAHUH, TOATOTOBICHHO N
npeanpuATHeM U onoOpeHHOl Permctpom. Ilepen Hauanom orbopa mpob u wc-
IBITAHUAME B PErHCTp Taxke MpeoCcTaBIeTCA A COTTIaCOBaHUS cxeMa oTdopa
npod U BBIPE3KH 00pa3LOB.

B o6meMm ciay4dae mpoOsl A H3rOTOBJICHHA 00PA3LOB 1Sl HCIILITAHHM OcC-
HIOBHBIX TPYO OTOMPAOTCA HEMOCPEACTBCHHO OT TPYOBL, a4 CBAPHBIX TPYO — OT
IpOKAaTa U TpyOBbL

B npouecce 0CBUACTEIBCTBOBAHUS MPOU3BOACTBA PErucTpoM J0KHBI OBITH
BBINOJTHCHBI MCIIBITAHHS HA CBAPHBACMOCTD KAK MPH MPOHM3BOACTBE OCCIIOBHBIX
TPyO, TaK U MPH NPON3BOACTBE MPOKATA/CBAPHBIX TPYO.

Tabnuma 4.2.3.5.1
O0BbeM KOHTPOJIHHBIX HCITBITAHMIA
JUISL IPU3HAHUSA TIPENIPUATHSA (M3r0TOBUTEJIS) MATEPHAJIOB

Pacnonoxenue Komriecrro
Bun 5 Bun npoS ¥ MeCTo IUTABOK/ obpasmoB| Bcero Ipumedanus
WCTIBITAHUH | MaTepHaia BBIPE3KH ymcToB, TpY6/ |oT smmcTa, | 06pas-
o6pasmoB 1po6 OT MIaBku | TpyOsI OB
1 2 3 4 5 6 7
OO6muit  aHa-
Tpy6a 2/10/1 2 JIH3 MeTajlla,
Xumudeckui OT OAHOTO 1 BKJIIOYaAsi MH-
anamms (4.3.4) KOHIIa KpOJISTHpOBa-
MpoKar 2/3/3 6 HHE U KOBIIO-
BYIO TIpo0y
BJ10JIb
TpyGa H NOTIePeK 2/10/10 4 80
Hcnbrtanms o
Ha pacTsSDKCHHC OT IByX KOHIIOB Rnpe}z[{enfT;ﬂ
(4.3.2) e’ TTm? s
poKar HOTIEPeK 2/3/3 2 12

OT JIBYX KOHIIOB

53



Ilpooonsicenue mabn. 4.2.3.5.1

1 2 3 4 5 6 7
Hcnerranne Tpyda - - - - _
HAa CKATHE TOCJIe
HpeJBapHTEb- HOHEPEK Onpenens-
HOro pacTsokenus| POKaT OT OJHOTO 2/3/3 2 12 ercsa R, mpn
(4.3.2) koHna CKATHH
HOTepeK Onpenens-
Hcnbrranue Tpy6a OT OJTHOTO 2/10/1 2 4 eres R, mpw
Ha(:);ca;)ﬂ ¢ KoHIIa CIKaTHH
o npoKar — - — _ _
Ucnbitanue OmpenelisieT-
Hnomnepex
Ha 3aru6 (4.3.9.4 py6Ga OT JIBYX KOHIIOB 2/10/2 2 8 ¢ yroa
U pas3a. 3 3arubda
npUiokeHUA 4) | ppoxar _ _ _ _ _
HcnbiTanus Iomepek TeMHepaTYI?“.i
HA Y/IAPHBIH Tpy6a OT OJ[HOTO 2/10/3 9 54 gcm)zl;amilg.
u3rud KOHIIa , -2, O- 5
i ocTpoci amemos
repexoHOH OT TeMImepa-
Kkpupoii (4.3.3; | mpoxar Hotepek 2/3/3 18 108! P
433.3) OT JIBYX KOHIIOB TYPhI DKCILTY-
o aTaruu
Temmneparypa
HcnbiTanue
Hnomnepex -
Hayrapubii | pYGR | EOHHOB 2/1011 72| 44 | memsmanmi
H3THO MeTalIa éO 86 oC ];
3aBOJICKOTO ’
CRAPHOTO 3aBUCHMOCTH
COe/IMHEHUSI poKar _ _ _ B OoT TeMIepa-
(43.3,5.1.2.3.1) TYPEI OKCILLY-
3.3,5.1.2.3. aranim
Temmneparypa
Ucnbitanus TpyGa - - - _ UCTIBITAHUN:
9 0, 20, -40,
e 60, 80 °C 1
OT OJIHOTO 3aBUCHMOCTH
MOCJIE CTapeHHs KoHITa (Bepx) or Tonena
(433,4.33.5) | mpoxar Homepek ’ 2/3/3 9 541 P
) TYPhI DKCILTY-
1/4 mo mupune aTaluu
TpyGa OT oAHoTO 2/10/2 1 4
Cerperanus KOHIA B
cepsl (4.3.4)
TpoKar OT oAHoTO 2/3/3 1 6
KOHIIA
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1 2 3 4 5 6 7
Tpy6a OT otore 2/10/2 1 4
Mertamnorpadus KOHIIa
435 a
( ) mpokar OT OlHOTO 2/3/3 1 6
KOHIA
OT OHOTO
WcmpITanus Tpyda I 2/10/2 6 24
HA KOPPO3HIO —
(4.3.9.5) mpokar OT ORHOTO 2/3/1 6 12
KOHIIA
ToTnepex
Henbiranns TpyGa OT OHOTO 2/10/1 10 20
O METOJTHKE KOHII Omnpeenenue
DWTT? KpHUTHYE CKOM
(4.3.9.2, pazn.1 Homnepex TSMHepaTyp])I
npHIoHKenHs 4) mpoKar OT OJJHOTO 2/3/1 10 20
KOHIA
Ga - - - - -
HenbiTanus il
o metomke T HOTIepeK OmnpeeneHue
X MIpOKaT OT OZHOTO 2/3/3 10 60 KpHTHYE CKOH
(4.3.9.6) P P
KOHIfa TeMIIepaTyphl
Onpepenehue | 1py6y BAOIE 01 2/1012 8 32
TEeMITEPaTyPhl OJHOTO KOHIIA OnpenenieHne
HYJICBOH nonepex KPHTHYE CKOH
IVIACTUMHOCTH | ppokat OT OfIHOTO 2/3/3 8 48 | TOMICpATyphI
NDT? (43.9.7) KOHIIA
ronepex TeMHepaTylia
I/ICHLITaHHf Tpy6a OT OHOTO 2/10/1 9 1gt | HemblTaHHUi:
Ha CTOD — Oéo -280(,) 0-510,
OCHOBHOTO -60, - B
metasuia (4.3.9.3 3aBUCHUMOCTH
U pasj. 2 rlonepex OoT TeMIlepa-
IpOKaT OT OZHOTO 2/3/1 9 18!
HPUIOKEHUS 4) ORI TYPbI DKCILTY-
1t aTaluu
KaKI0e
VipTpazByKoBo# Yo n3e/me 210710
KOHTpOJh (4.3.8 B
PO ( ) mpokar KaiIoe 2/3/3
H3/IeITHe
UcnriTanme KaKI0e
THIPABINYe CKUM TpYGa H3/IeITHe 210710 B
JTABJICHUEM
(437) npoxart — - — —
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IIpodonsicenue mabn. 4.2.3.5.1

! 2 3 4 5 6 7
B  cootpet-
pyGa CTBHH C OT-

HcneiTanue Ha 5
CBapHUBACMOCTE® JeIbHOHN 0J0-
(5.1,5.2) Gpernot PC
o IIpoKaT MpOorpaMMoii

HUCTILITAaHHAH

! 3xech KoIMUeCTRO 0OpasIoB ONpeeieHO H3 pacteTa BBIMOJHEHHS HCIBITAHHM TIPH Tpex
3HAYCHUSAX TeMIIepaTyphl, YKa3aHHBIX B COITIACOBAHHOM ¢ PerucTpoM mporpaMMe HCTIBITAHHIA.

? Kpome npokata u TpyO /utst TpySonpoBogoB Kiaccos L — 1.2,

* Kpome npokata u Tpy0 /uts TpydonpoBonos Kiaccos L — 1.2, G.

4 Kpome mpoxara u Tpyd nis TpydonpoBomos kiaccos L u G.

* [IporpaMMBbl HCTILITAHHH Ha CBAPHBASMOCTh COCTABIBIOTCS C TIEIBIO PH3HAHKS TPe/IPHSITHS
(M3rOTOBUTEIIA), & Takoke AJI 0A0OPEHHS CBAPOUHBIX IIPOIIC CCOB, IPUMEHAEMBIX IIPH MOHTAXKE TpyGo-
HPOBOJOB. DTH IPOrpaMMbI MPe/ICTABILIIOTCS B BHE NIPWIOKEHUH K 061IeH IporpaMMe HCTILITAHKH.

4.2.3.5.2 O6pcM HCHBITAaHUH JTUCTOBOTO MPOKATA — 3aTOTOBOK AIA TPyO
(wrpunca) onpeaemraeTcs ¢ yueroM TpedoBanmid Tadm. 4.2.3.5.1. Jlng Kaxaoro
TEXHOJIOTHYECKOTO IIPOLECCA HCIBITAHUS BBINOJHAKOTCA HA 2 mapTuax. [laprus
JOJLKHA COCTOATH M3 3 JTUCTOB OJHOM MAPKH U IUIABKHU CTAd W OXHOM TOJIIIH-
Hbl. JIUCTBI, MPEACTABAAEMBIC M HCOBITAHUN, OTOMPAOTCS TOAPSI MO XOIy
MPOKATKH.

XapakTepUCTHKH MPOKATA AOJDKHBI YIOBJICTBOPATH TPCOOBAHUAM 4.5, TEXHH-
YECKHM YCIOBHSM/CICIM(PHKALIMY HA TIOCTABKY CTAJH, OA0OPECHHBIM Perucrpom,
H/MIH HAITMOHAJIbHBIM MJTH MEKAY HAPOAHBIM CTAHAAPTAM.

Ecnu nmo equHOM TEXHOIOTHH (BKIIFOYAs PEKUMBI TEPMOOOPAOOTKH) MPOU3BO-
JATCS JTUCTHI PAa3JIMYHOM TOJIUHBI M Pa3MEPOB, TO N0 COTNNACOBaHMIO ¢ Peructpom
JIOITY CKAETCS BBIIOJIHATH HCIIBITAHKA HA IIPOKATE MAKCUMAJIBHOU (OAHA mApTHA) U
MHHUMAJIbHOM (BTOpas NapTHs) TOJIMUHBL B 3TOM CiTyuyae AOMOHHATCIBHO TOIDK-
HBI OBITH IIPE/ICTABJICHBI CTATHCTHYCCKHUE JTAHHBIC (XHMHYCCKHHA COCTAB, MCXAHH-
YECKHE CBOMCTBA), MOATBEP)KIAIOINE CTAOMIBHOCTh KAaYCCTBA MOCTABIBICMOTO
npoxkara. O6seM BRIOOPKH MO COTIACOBAHHUIO ¢ Perucrpom.

4.2.3.5.3 O0beM HCHbITaHH TPyO OmpeAenseTcs C Y4eToM TPeOOBaHMIA
Tabn. 4.2.3.5.1. JIng KaKAOr0 TEXHOJOTHYESCKOTO MPOLECCa H pa3Mepa Tpyo Hc-
MIBITAHKA C LIETBE0 MOATBEPKACHHUS CTAOMIBLHOTO KAYeCTBA MPOAY KWK BHITIOTHS-
10TCs Ha 2 maptusix mo 10 TpyO.

ITaprusa KODKHA COCTOATH U3 TPYO METallia OAHOH MapKH, OXHOH IJIABKH,
OJHOTO pEeXKMMa TEPMOOOPAOOTKH, OAHOTO AMAMETPA W TONLIMHBI CTCHKH. J[1d
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HCIIBITAHHUH, II0 BO3MOKHOCTH, CJICAYET W3TOTABIUBATh ONBITHBIC MAPTHH TPYO
C MAaKCHMAJIbHOHM BETMYMHON OTHOLICHUS TOJIIMHBI CTCHKH TPYOBI K AHAMETPY,
a B IPOLIECCE MCIBITAHUM — OTOMPATh W3 OMBITHBIX MAPTHH I MCXaHHYCCKHX
HCTBITAaHHH TPYOBI, HMEIOIIHEC MAKCHMATBGHBIC BEIMYMHBI OTHOIICHHUS MPEACa
TEKy4eCTH K BPEMEHHOMY CONPOTHBICHHIO (IO PE3yIbTaTaM HCIBITAHHH Ha
PaCTsKCHHE).

PesynbraTsl HCHBITAHWH TPYO AOJDKHBI YAOBICTBOPATH TPcOOBaHUAM 4.5,
TEXHHYECKUM YCJIOBHAM/CHEIU(HKALMHA HA TIOCTABKY TPyO, 0moOpeHHBIM Pern-
CTPOM, ¥/HJTH HAMOHATBHBIM HJIH MC)KAY HAPOIAHBIM CTAHIAPTAM.

4.2.3.5.4 Buapl ¥ 4HMCIO HUCHBITAHHH MOTYT YTOYHATHCS PermctpoMm Ha oc-
HOBAHHH TPCACTABJICHHOW H3rOTOBHTEICM IpPEABApPUTEIbHOW mH(popManuu. B
YAaCTHOCTH, MOXKET OBITh YMCHBIICHO YHCIO NMPCACTABIACMBIX AN HCIBITAHHH
IUTABOK, MOJIYPOAYKTOB M KaTCrOPHH CTAJM WM, O YCMOTpeHHto Perucrpa, uc-
TILITAHHA BOOOIIE MOTYT HE MPOBOIUTHCS. PeIEHNS MPUHUMAIOTCS C YUETOM Clie-
JAYIOIHX MOJIOKCHHUH:

.1 MPOU3BOACTBO y>KE MPU3HAHO APYTUM KJIACCH(PHUKAIMOHHBIM OOIIIECTBOM H
CYIIECTBYET AOKYMCHTAIMs, MOATBEPKAAOMASA IPOBEACHHE COOTBETCTBYFOLIHX
MCIIBITAHUH M HX PE3yJIBTATHI,

.2 [ xareropuil TpyO M CTajM, HA MPH3HAHHE MPOHM3BOACTBA KOTOPHIX B
Perucrp nocrynuna 3asABKa, HMEIOTCSA CTATUCTHYCCKUE JAHHBIC, MOATBEPIKIAIO-
e CTAOUIBHOCTD PE3YIBTATOB XAMAYECKOTO AHAIIH3A H CBOMCTB;

3 TOATBECPKAAOTCA YCTIOBUA HCH3MCHHOCTH TCXHOJIOTHH IMTPOU3BOACTBA, CO-
CTOSIHHSL OCTABKY M METOIUK KOHTPOJS M HCIBITAHHH IO CPABHCHHUIO C YIIOMSI-
HyTbIMH B 4.2.3.5.4.1;

.4 TMpU3HAHHE MPOU3BOACTBA TPYO M3 CTATH OZHOTO YPOBHS IPOYHOCTH
MOET OBITh PACHPOCTPAHEHO HA TPYOBI M3 CTAIH YPOBHEM MPOYHOCTH HHKS
IPH YCJIOBHM €€ H3TOTOBICHUA MO TOMY K€ TEXHOJIOTHMYECKOMY MpPOLECCY,
BKJIFOYAS PACKHUCICHUE U U3MEIBYCHUE 3EPHA, a TAKKE METOX PA3IUBKH H CO-
CTOSIHUE TMOCTABKU, AUAMETP M TOJIIUHY CTCHKH TPYOBI H METOOUK KOHTPOJI
M UCIBITAHUH,

.S H3MeHEHHE YCIOBUH MPU3HAHKUS MPEANPUATHA PerucTpoM, no CpaBHCHHIO
C 3a5BKOIA,

.6 mMeeTCs NpU3HAHKE PETHCTPA WM HHOTO KJIACCH(DHKALIHOHHOTO 00IIECTBA
HA MPOM3BOACTBO TPYOHO! CTaM, MPOAYKTOB MEPEAETA, TAKHX KAK CIIOBL, Oiro-
MBI H TPYOHbIE 3aTOTOBKH.

4.2.3.5.5 Eciu, uCcX0As U3 yCIOBUM IPUMEHEHU, TPEOyeTCsl MOATBEPKACHHE
CHelHaIbHBIX CBOMCTB MaTepHaia, T0 JOJDKHBI OBITh JOMOIHUTEIBHO MPEACTAB-
JICHBI PE3YJIbTarhl MU BIMOTHEHBI COOTBETCTBYIOIUME HCIIBITAHUS, MOATBEPIK-

57



JAIOIIME 3TH CBOMCTBA, HAMPUMED PACTsLKECHHE MPH MOBBIMICHHON TEMIEPAType,
HCTIBITAHHUS HA YCTAJIOCTb H T. [I.

4.2.3.6 O6beM HCTIBITAHUN MPU MPOU3BOACTEE.

4.2.3.6.1 Kak mpaBuio, TCXHHYSCKOES HAOMIONCHHUE TIPH MPOM3BOACTBE TPYO-
HOM CTanu U TpyO OCymecTBIAeTCA PErUCTpOM HA PU3HAHHBIX HM MPEIIPUATH-
ax (m3rotoBuTeAX) (CM. 4.2.1). O0BEM HCHIBITAHHI B MPOIECCE MPOM3BOACTBA
ONMPEACTACTCA OTOOPCHHON PErucTpoM TEXHUYCCKOM JOKyMEHTALMCH HA TOCTAB-
Ky IPOAYKIHH, HALMOHAIHHBIME/MEKIYHAPOAHBIMHE CTAHAAPTAMH, MPU3HAHHbI-
Mu PerucTpom, u TpeOOBaHMSIMH HACTOAIIETO pasaena (cm. tadn. 4.2.3.6.1). B
Tabm. 4.2.3.6.1 mpuBEACH MHHAMAIBHO TPEOy MBIt 00BEM HCTILITAHHIA.

Ta6n.4.23.6.1
O0beM UCTILITAHMIT TIPH TIPOM3BOJCTBE
Pacnonoxenue Koymuectso
Bun Bun | mpo6 u MecTo | pyapok/ muctos, [06pasios| Beero TpumMedarms
HUCTIBITAHUH  |MaTepHana| BBIpe3KH Tpy6/ po6  |oT scta, |obpas-
obpasioB OT IUIABKH TpyOLl | OB
1 2 3 4 5 6 7
Tpy6a 1/50/1 Obmpui  anams
. MeTaJUIa, BKIIIO-
XuMuuecKuii OT OJTHOTO 1 2 | wan Maxponera-
aHanus (4.3.4) KOHIIa pOBaHKE W KOB-
opoKaT 1/50 /1
MIOBYI0 poly
HcneiTanus py6a IIONEPEK OT 1/50/1
Ha PacTSKEHHUE OTHOTO KOHIIA ’ 2 Onpepersiercs
OCHOBHOI'O TOTIEPEK OT 150 11 R, R_.A
MeTamta (4.3.2) | UPOKAT OIHOTO KOHIIA T
HernbiTanue MOTIepeK OmpeIe B Tos
Ha PACTSKEHHE Tpyba OT OJTHOTO 1/50/1 2 2 P L;{
CBapHOTO KOHIIA m
COCTHHCHUS
(432) IIpoKaT — - — — —
HonepeK Hcnpiranus npu
Henbiranns TpyGa OT OJTHOTO 1/50/1 3 3 | Temmepatype’,
Ha yJapHBIH KOHIA ompeaensIeMoi
U3ru6 MHHHMAaJbHOM
OCHOBHOTO TeMIlepaTypoii
MeTajuia norepex 1/50 /1 3 3 | KeIIyaTaUnH ¢
(43.3) TpOKat | OT O/Horo T yieTom 4.2.3.6.2
ronma u4.3.3.3
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1 2 3 4 5 6 7
TIOIIepeK HcnpiTanus npu
2
HCI‘IBITaHI/If py6a OT OHOTO 1/50/1 12 1 | Temmepatype’,
Ha yJlapHbBIH KOHITA omnpeeasIeMon
u3rub MeTasIa (cM. 5.1.2.3) MHHHMAaJIbHOH
CBapHOTO TeMIepaTypo#
COC/IMHCHH OKCIIyaTaIliy C
(4.3.3) lpokar - - - ~ | yuerom 4.2.3.6.2
n4333
Hcnpiranus npu
Homnepex s
Onpenenenne TpyOa OT OHOTO 1/50/1 2 2 | teMmileparypes,
BH/Ia U3JIOMAa XOHIIA onpeaeiaseMoi
10 MeTOTHKE MHHHMAJILHOH
DWTT! TeMmueparypoi
Homnepex
(4.3.9.2, pazx.1 SKCIUIYaTaIluH C
MIPHJIOXKEHUS 4) Tpoxat OT OfHOTO 1/50 771 2 2 yaeTom 4.2.3.6.2
KOHIa n4.333
momepex HcnpiTanus Ha
HenbiTanne TpyGa OT OJHOTO 1/50/1 2 2 | iuueBo# u Kop-
Ha 3aTHG KOHIIa HEBOH 3aru6
(5.1.2.2.1)
TIpoKaT - - - - -
IIo OTHOMY
foniepete nutudy: MeTain
TBep,Z[OCTL prﬁa OT OAHOTIO 1/50/1 3 3 pr6]_~,I’ mBa
1o Bukkepcy? KOHIIa 3TB
TIpOKaT - - - — _
Tpy6a KaxLoe 1/50/1
YabTpazByKoBOH H3ACHC B
KOHTpoJb (4.3.8)
TIpoKaT HABRAOS 1/50 1/1
H3eNne
Hcnwiranue py6a KaxKmoe 1/50/1
THApaBIHYC- H3fleNue _
CKHM JIaBJICHHCM
(4.3.7) poKar - - - -
! Kpome mpokara u TpyO, NpefHa3HaYCHHBIX U1 TPyGonpoBosioB ¢ kitaccoM L — L2, a Taioke
Jurs JoObIX TpYO nuameTpom Meree 300 MM.
? IIpu OTCYTCTBHH JAHHBIX O MEUHHMAJIBHOH TEMIEPAType KCILIYaTAIIHH, HCILITAHHS JIKCTO-
BOM CTaJM IpOBOJATCS NPU TeMIeparype pasHoit -40 °C.
* I tpySonpoBozos kiaccos L2 u G2.

4.2.3.6.2 B oOmem cay4ae or ogHOM maptuu B 50 TPyO 111 HCIIBITAHMH BBI-
Oupaetcs omHa TPyOa.
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TTapTus D0JDKHA COCTOSTH U3 TPYO OJHOM ILIABKH, OXHOM MApKH, OZHOTO pe-
YKHMa TePMOOOPabOTKH, OJHOTO AHAMETPA U TOMIIUHBI CTeHKH. [l TpyO, mpea-
HA3HAYAIOIUXCA 11 TPyOONMPOBOAOB ¢ MUHHMAIBHOW TEMIIEPATypod SKCILIya-
taruu -20 °C 1 HIKE HCIBITAHUA HA YAAPHBIM H3rud mo TpedoBaHuro Perucrpa
MOTYT IPOBOAMTECS HA KAKIOH IATOH TpyOe.

4.2.3.6.3 UcnibITaHus THCTOBOTO MPOKATA TPYOHOH CTAMHM BBIMOJTHSIOTCS HA
o0pasuax, 0TOOpaHHBIX OT OAHOTO JIHCTA MapTHH. [lapTHs JODKHA COCTOSTH H3
JIMCTOB OIHOH ITIABKH, OJHOTO COCTOSHHMS IIOCTABKH U OJHOTO pa3mepa. Ecmm He
OroBOPeHO 0¢000, 00BEM MAPTUH HE JOJDKEH MPEBbImars 50 T.

4.2.4 McnbITaHus THOKHX TPYO.

4.2.4.1 O0mue moI0KCHHS.

4.2.4.1.1 Ucnpbrranust ruOKUX TPyO BBITOIHAOTCS:

B 00BEMC THIOBBIX HCIBITAHHH IPH OCBHACTEILCTBOBAHUAX PErHCTPOM
MIPEANMPHUATHA-H3TOTOBUTEII HA MpeaMeT o(opmireHus CBHACTEIECTBA O THTIOBOM
onobpenun (CTO, ¢. 6.8.3) B coorBercTBHH ¢ 2.6.1 Pykooacrea MIIT;

B 00bEME UCTIBITAHHH B MPOLIECCE MPOM3BOACTBA THOKUX TPYO.

4.2.4.2 TUnoBbIc UCTILITAHUSI THOKHX TPYO.

4.2.4.2.1 Tunmosble HCHBITAHUS THOKUX TPYO MPOBOAATCS IO MPOTPaMMeE, CO-
rnacosaHHOHM ¢ Perucrpom. IIporpamma 1omkHa OBITH COCTABICHA HA OCHOBAHHH
Tpebosanuii [Ipapun MITT, HATHOHANHHBIX /WM MEKAYHAPOIHBIX CTAHAAPTOB
U HHOH 0100peHHOH PerncTpoM TeXHHUIECKOH JOKYMEHTAIHH.

4.2.4.2.2 TunoBbi¢ HCIBITAHKA IMPOBOJATCS B LC/IIX MOATBEP)KACHUS OCHOB-
HBIX PACUETHBIX MAPAMETPOB TPYO OMPEACICHHOTO THHOPA3MEPHOTO PsAa, AUa-
TIA30H KOTOPOTO JOJDKEH OBITh YCTAHOBIICH HCXOIS U3 CACAYFOMIETO!

BHY TPCHHETO/BHCIITHETO THAMETPA,

KOJIMYCCTBA U HA3HAYCHUA CIIOCB;

KOHCTPY KITHH MCTATNTHICCKUX U MOJTUMCPHBIX CTIOCB,

IPOLIECCOB M3TOTOBJICHHA, B TOM YHCIIC YITIOB HAMOTKH,

TPAHCHOPTHPYEMOM CPEZIbI;

BHYTPEHHEH /BHEITHEH TEMIIEPaTyPhI CPE/IBL,

VCJIOBHH M CPOKA 3KCILTYaTALHH.

4.2.4.2.3 Kaxapnit Tun ruOkux TpyO JODKEH MPOHTH THUIIOBBIC HCIBITAHHU,
KOTOpBIC, KAaK MPABUIIO, MPOBOAATCS A0 Pa3pyLICHUS 00Pa30B U JOIKHBI COCTOSTh
H3 CIIEAYIOIIETO!

HCIIBITAHUA HA Pa3pbIB BHY TPCHHHM JABICHHEM,

HCIIBITAHUSA HA YCTOHYMBOCTb (CMATHE) HMOI ACHCTBHEM T'HAPOCTATUYECCKOTO
JABJICHMUA,

HCIBITAHKSA HA Pa3PhIB PACTATHBAIOMICH HATPy3KOM;
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HCHBITAHUS HA N3THOHYIO KECTKOCTH (IIPOBEPKH MHHHMAJIBHOTO PAIMyCa H3-
ruba rudkux TpyoO);

HCTIBITAHUS HA COTMPOTHUBIICHHC KPYICHHUIO.

4.2.4.2.4 Ot xaxA0T0 THIA THOKUX TPyO OTOMPACTCA OT OJHOTO J0 TPeX 00-
Pa3LOB HA KQKABIH BUJ THUIOBLIX MCHbITAHU. [Ipy MpOKM3BOACTBE JAHHOTO THUIIA
TpyO € PA3TUIHBIMH THAMCTPAMH JTOITY CKACTCA BBITIQJIHATH HCIBITAHHUS HA TPyOax
MAaKCHMAJIbHOTO AUAMETPA.

4.2.4.2.5 Ilo cormacoBaHuro ¢ PerucTpoM COCTaB THITOBBIX HMCIBITAHHH UL
rHOKuX TpyO MOKET ObITh H3MEHEH B 3aBHCHMOCTH OT Ha3HAuUCHWA TPyO. Buasl
M YUCJI0 MCHBITAHUI MOTYT TAKKE YTOUHATHCA PETHCTPOM HAa OCHOBAHMH IPEI-
CTaBJICHHOHW TPCANPHUATHEM (W3TOTOBUTEICM) MPEABAPUTEIFHOH WH(OPMALUU:
HAJIMYHE CEPTH(PHKATOB HHOCTPAHHBIX KIACCH(DUKALMOHHBIX OOIIECTB, IPU3HA-
HHS MPSATNPUATHA-U3TOTOBHTEIS H T. 1,

4.2.4.2.6 MeToasI u PE3YJIBTATHI THIIOBBIX HCIBITAHHH JOJKHBI COOTBETCTBO-
Barb TpcOoBaHmM 2.6.5.2 Pyxosoncrea MITT.

4.2.4.3 VicnipITanus B pOLECCe MPONU3BOACTBA THOKUX TPyO.

4.2.4.3.1 VicripiTaHUsA B IpOLIECCE MPOUBOJACTBA THOKHUX TPYO BBIOTHAFOTCS
B coorBeTcTBHH C TpeOoBaHmwamu [Ipapun MITT mo ogobpennoi PerrnctpomM mpo-
rpaMme, pa3pabOTaHHOH Ha OCHOBAHHM HALIMOHAJIBHBIX W/HJIH MCKAYHAPOAHBIX
CTAHIAPTOB.

4.2.4.3.2 Kaxnad rubkas Tpyda mocie H3roTOBICHHS JODKHA MPOXOAHUTb:

HCIBITAHUE HA KAJTMOPOBKY BHYTPECHHEH MOIOCTH TPYOHI;

HCTBITAHUC HA THAPOCTATHYCCKOE BHY TPCHHES JTABJICHHC,

HCIBITAHHE HA MPOYHOCTH CUCIICHHA (A ATC3HI0) MEIKIY CIOAMH (TOIBKO 1A
CBA3aHHBIX THOKHX TPYO);

BAKYYMHBIE HCITBITAHHSA (TONBKO IJIS1 CBSI3AHHBIX THOKUX TPYOD).

4.2.4.3.3 B 3aBHCHMOCTH OT HAa3HAYCHHS THOKHX TPYO IO COTNACOBAHHUIO C
Perucrpom nmpoBoAsTCs CliCLMANbHBIC HCIBITAHUS, 4 HMCHHO '

HCOBITAHUA HA 3aMEp 3ICKTPUYCCKOTO COMPOTHBACHUS (IS THOKHUX TPYO
C BHYTPEHHHM KapKacOM W NPH HCIOJIb30BAHHH KATOTHOM 3alUTHI KOHIICBBIX
(pPUTUHTOB),

HCTBITAHUS HA CHOCOOHOCTD K 3KCIUTYaTaliH IPH MOHMKSCHHBIX TCMIICPATY -
pax — MOPO30yCTOHYHBOCTE (IIPH HAMHYMH YYACTKOB TPYO BBHIMIE MOBEPXHOCTH
BOJBI),

HCTIBITAHHUS HA CTOMKOCTD K arPECCHUBHBIM TPAHCTIOPTHPYSMBIM CPEIAM;

OTHEBBIC UCTIBITAHUA (TIPH HATTHYHMH YYACTKOB TPYO BBIIIE MOBSPXHOCTH BOIBI).

OO0BeM CrenuanbHbIX HCIBITAHUN COINIACOBBIBACTCS ¢ Peructpom, ucxoms u3
VCJIOBHH 3KCILTY aTAlUH TPYO.
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4.2.4.3.4 MeTtoapl H pe3yabTarbl HCTILITAHUN JOJDKHBI COOTBETCTBOBATD TpE-
6oBaHmsM 2.6.5.3 PyxoBoacrsa MIIT.

4.3 METO/IbI UCTIBITAHUI CTAJIbHBIX TPYE U IIPOKATA

4.3.1 O6mue TpedoBaHus.

HcnsrTanus npokara u TpyO, €CJIM HE OTOBOPCHO HHOE, JOJDKHBI BHITOTHATH-
cs1 B cooTrBercTBUH ¢ TpeOoBanmamu [Ipasun MIIT, pasa. 2 yactu XIII «Mare-
puamspy IlpaBun KIaCCH(PUKALUMH W MOCTPOMKH MOPCKHX CYHOB, NMPH3HAHHBIX
PeructpoM HanMOHATHHBIX MM MEKAY HAPOJHBIX CTAHIAPTOB H COTIACOBAHHOM
Peructpom noKyMeHTAIUH.

4.3.1.1 WcnpiTanus Ha TpyOax AOJDKHBI BBIOJIHATHCS B COOTBETCTBHH C TPE-
OOBaHMAMU HAUMOHAJBHBIX WIH MC)KAYHAPOTHBIX CTAHIAPTOB W/WIH OZOOpPCH-
HOH PerucTpomM JOKyMEHTALHH:

11 OeCHIOBHBIX TPYO — MOCIIC OKOHYATEILHOM TepMOOOPaOOTKH;

JUUIA CBAPHBIX TPYO — MOCIIC OKOHYATEIBHOM (JOPMOBKH (IKCTIAHIHPOBAHHS) H
THIPABIMYCCKUX HCIIBITAHUH.

Jns tpy® muamerpom 10 300 MM, €Cll HE OTOBOPSHO HHOE, 00pa3mbl IS
HCTIBITAHUH HA PACTKEHHE OTOMPAOTCA MApajuIeIbHO OCH TPYOBI, a Ans TpyO
JuamerpoM 6oree 300 MM — B IPOJOIIBHOM H IIOTIEPEYHOM HATIPABICHHH.

4.3.1.2 Ot0Oop mpod OT mpoKaTa, B 3aBHCHMOCTH OT KATCTOPHH W YPOBHSI
NPOYHOCTH CTAIH M BUIA UCTIBITAHUH, POM3BOAUTCSA B COOTBETCTBHH C TPeOOBA-
HusAMH 3.2.5, 3.13.5 u 3.14.4 yactu XIII «Marepuansy [Ipasun xnaccupukanun
H TOCTPOMKH MOPCKHX CyZOB, pas3a. 2 yactu XII «Marepuamsy ITpaBun knac-
cu(ukanuy, nocTpoiiku u odopyaosanui IIBY/MCII ¢ y4eToM H3JI0KEHHOTO B
HACTOAIIEM pa3aee.

4.3.1.3 O0pa31p! 411 HCIBITAHUHA HAa PACTSKCHUC U YIAPHBIN H3THO JTOKHBI
H3TOTABJIUBATECA B COOTBETCTBHH C TpeOoBaHmsMu 2.2 yactu XIII «Martepuaisn
IpaBma k1accH(pUKALKH U HOCTPOHKH MOPCKHX CYZIOB.

4.3.2 UcnbITaHus 0CHOBHOI'O META/LIA HA PACTSLKEHHE U CKaTHe.

4.3.2.1 McnpITaHus Ha pacTsDKSHUE JTHMCTA MPOBOAATCA HA IUIOCKHX 00pa3ax
NOTHOM TOMmMHBL [TpoOsI BEIPE3ar0TCa TakuM 00pa3oM, YToObI cepeauHa pado-
yel yacTy 00pasIoB HAXOAMIACh Ha PACCTOSHUY 1/4 DIMPHHBI OT Kpas TUCTa, 00-
Pas3ibl pacmoararoTCs NONEPEK HAPABICHUS MPOKATKH.

4.3.2.2 Ilpu mepBOHAYATBLHOM OCBHICTCIbCTBOBAHUH, BBHIIOTHACMOM C Iie-
JbIO MPH3HAHWA NMPEANPHATHA (M3rOTOBHTENA) PerucTpoM, HCHbITaHUA Ha pac-
TSOKCHHE METaJUIa TPyObl B IIPOJOJIBHOM H IOIEPEYHOM HANMPABICHHAX I TOJ-
IMHBI MEHEE M paBHOH 20 MM IPOBOAATCS HA MOJHOTOIIMHHBIX 00pa3uax. [Tpu
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TOJIIMHE CTEHKH TPYObI 001ee 20 MM HCIBITAHUS BBIIOIHSIOTCS KAK HA L{AJIHMH-
JApHYECKHX 00pasIax, Tak M Ha oOpaslax TOMMWHON PAaBHOM TOIIIHHE TPYOBL
Ipu 60mpIHX PaCXOXKACHIAX MEKAY PE3yIbTATAMH HCIBITAHHI 00pa3noB 060-
HX THIOB PerucTp Mo)keT moTpeOOBarh BBIIOIHECHHS MOCIOMHOTO OIPEICTICHHSA
CTaHJAPTHBIX CBOMCTB HA LMIMHAPHYCCKUX 00pa3uax W OTACIBHOTO COTIACOBa-
HHS MCTOAMKH IIPABKH MOJHOTOIIMHHBIX 00Pa3LOB ITPH HCHBITAHUSX B MPOLIECCE
TIPOM3BOACTBA.

TTpo6s1 OT CBapHBIX TPYO BBIPE3AIOT TAKHM 00pa30M, 4TOOBI Cepenuna pado-
yci yactu 006pa3LoB pacnonarauach Ha 3 yaca OT IiBa TPyOBL

4.3.2.3 MeTai npokara UCIbITEIBACTCSA HA COKATUC HA By KPATHBIX [HJIHHAPH-
YECKUX 00pa3Lax Nocie NpeABApHTEILHOTO PACTSHKEHHUS Ha 2 % C LENBIO OIpeacIic-
Hu npeaena Teky4dect (3@ ekt baymmurepa), ot ymicra otOnpaercs 18a oopasua.

4.3.2.4 OCHOBHOH METaILT TPyOBI HCIBITHIBACTCS HA CHKATHC HA JABYKPATHBIX
IMUIHHAPHYECKUX 00pa3nax, MpH H3TOTOBJICHAH JOIYCKACTCS MPABKa TOJIBKO 3a-
XBaTHBIX YaCTCH.

4.3.2.5 Ilpu UCHBITAHHM METaJU1a TPYOBI TOMYCKACTCA CHIDKCHHE MpEAcIa
TEKY4ECTH Ha cokate 10 20 % Mo CPaBHCHHIO C MHHHMAJIBHBIM MPEACIIOM TEKY -
YECTH HA PaCTHKCHHE, €CIIH HHOE HE YKa3aHO Peructpom.

4.3.3 UcnibITaHnus Ha yiapHbIid u3rud.

4.3.3.1 ITpoOsI BBIPE3ArOTCS OT MPOKATa HA 1/4 MMHMpPUHBI TMCTA M OT CBAPHOIM
TpyObI Ha 3 yaca ot mBa. McrsITaHus1 mpoBOIATCS HA 00PA3LAX C OCTPHIM HAAPE30M.
Kpome paboTs! yaapa onpenensercs MpOLESHT BA3ZKOHU (XPYTKOif) COCTABIIOIICH.

4.3.3.2 ITpu HCIBITAHUAX HA YAAPHBIH M3THO OCHOBHOIO METAJUIA IIPH IEPBO-
HAYaTbHOM OCBHACTCIBCTBOBAHHU IPOU3BOACTBA TPYO TpeOyeTcs MmOCTPOCHHE
3aBUCHMOCTH PE3Y/IbTAaTOB MCIBITAHUH OT TEMIEPATyphl IO TPEM 3HAYCHUAM H3
caexyromux: 0, -20 °C, -40 °C, -60 °C, -80 °C. Temmneparypbl HCIILITAHHH YKa3bl-
BAaIOTCA B MPOrpaMMe HCIBITAHUI, ouIeKamei ogoopenuro Peructpom. Io Tpe-
6oBaHuIO PerncTpa HCIIBITAHWA HA YAAPHBIH H3THO MPOBOAATCA KAK HA METaJLIe
NPOKara, Tak U Ha METaJUIe TPYyO.

4.3.3.3 B npouecce mpou3BoACTBA TPYO MO TEXHUUCCKHM HaOroneHueM Pe-
THCTPA HCTIBITAHUA HA YJAPHBIA H3THO OCHOBHOTO METAJUIA H CBAPHOTO COC/IHHC-
HHA CIEAYET BBIMOIHATH IPU TEMIIEPATYPe, YKA3aHHOH B TEXHHYESCKUX YCIOBH/
crnenM(pUKAUY WM KOHTPAKTHONW JOKYMCHTALMH HA MPOJYKIHIO, HO HE BHIIIE
Tp — 10 °C ang TpyO TOMIMHOM CTEHKH MEHEE WJIH PaBHO#M 20 MM, W HE BbIIIE
T, —20 °C mmst Tpy6 ¢ GombLIcH TOMUMHON CTCHKH. ONpeaciICHHE TeMmepary -
pei 7 —cm. 4.4.3.

4.3.3.4 B ciyyae mpuMEHCHHs MapOK CTallH, HE PErIAMCHTHPOBAHHBIX HA-
crosamumu [TpaBUIaMu, HCIBITAHAS MOTYT IPOBOAMTCS IIPH PACYCTHOH TeMIepa-
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Type. Temneparypa ucnbITaHui ONPEACTAETCS IPH COTIACOBAHHHI JOKY MECHTALUH
HA NOCTaBKy TpyO. C LeIbI0 CPABHUMOCTH PE3YJIBTATOB A PA3IUYHBIX MApoOK
CTAJM 3a TEMIICPATYPY HCIBITAHMH NMPHHUMACTCS TEMIICpaTypa, Ommkaimas K
MEHBIICH BEJIMYMHE W3 YKA3aHHOTO B 4.3.3.2 psama Temmneparyp.

B mo6oM ciryyae TeMIeparypa HCIBITAaHHI YKA3bIBACTCS B CCPTH(HKATAX Ka-
YECTBA MPENPHATHA (U3TOTOBUTEIA).

4.3.3.5 HcnbITaHus HA Yy BCTBUTEIBLHOCTh K MCXAHHUCCKOMY CTAPCHHIO IPO-
BOJATCS NMPH HEPBOHAYATEHOM OCBHACTCIBCTBOBAHHH IIPOHM3BOJACTBA HA 00pas-
I[aX, M3TOTOBJICHHBIX M3 MPOKAra, MpoOBI OTOMPAIOTCS AHAJOTHYHO MpodaM Ha
yAapHbIi u3rud. I1010CH MeTaIa, H3 KOTOPHIX BIOCICACTBHH BBIPE3AOTCA 00-
pasLl, MOABEPraroTcsa Ac(hOpPMALHH PACTSHKECHHEM HA BETHYHHY, COOTBETCTBYIO-
IIYF0 MAKCUMAJIBHO JOIYCTUMOH IpHU rHOKe TpyO, 00bIMHO 10 5 %.

H3roToBICHHBIE U3 MOABEPIHYTHIX AC(DOPMAMMOHHOMY PACTSDKCHHIO ITOJIOC
00pas3ibl Ha YAAPHBIH H3THO MOAJIE)KAT PABHOMEPHOMY HArpeBy (MCKYCCTBCHHOMY
craperuro) Ha 250 °C ¢ BbIACP)KKOH MPH 3TOH TEMIEPAType B TCUCHUE Yaca C T0-
CIEAYIOIINM OXJIKICHHCM HA BO3IYXC.

HcnbiTaHus Ha yOapHbI H3rHO BHINOIHSAIOTCS NMPU KOMHATHOM TEMIIeparype
(8 mpenenax 18...25 °C) u nmpu Temmeparype coorBercrayroniei 4.3.3.3. Ecu He
OTOBOPECHO MHOE, UCIIBITAHMS BBIMOTHIIOTCS MPH MEPBOHAYATEHOM OCBHACTEITb-
CTBOBAHHUHU NPCANPUATHA U B CIy4aIX BHCCCHUA H3MCHCHHH B TEXHOJIOTHIO mpo-
H3BOJCTBA CTAJIH, 4 TAKKE MO TPEOOBAHUIO HHCIICKTOPA PerucTpa, B COMHHTENb-
HBIX MM CIIOPHBIX CIIy4asX, OTHOCSIIHXCS K KAYECTBY IPOKATA.

4.3.4 XuMmn4eckuii aHams, cerperanus cepol.

TIpoObl a1 XUMHYECKOTO aHAMHM3a M CETPEralMM CEphl BBIPE3AIOTCA OT
CepeauHBbI MO ITUPUHE JTHCTA, B CIyvac CBApHOHW TPyObI — HANPOTHB CBAPHO-
IO MIBA.

4.3.5 Merautorpagmsi.

4.3.5.1 MakpoCTpyKTYpHBIH QHAJIH3 MPOBOAUTCA C LEIBIO ONPEACICHUS
CTPYKTYPbI A¢(DOPMHPOBAHHOTO METAJLIA, HAPYIICHHH €10 CILIOIIHOCTH, IPUCY T-
ctBHs (DTOKCHOB H T. 4. Kak mpaBuiio, MaKpOCTPY KTy PHBIH aHAIH3 BHIIOJHACTCS
Ha MOICPEIHBIX 00PA3IAX, OTOOPAHHBIX OT HAYaJIa TOJIOBHOTO MOy IPOAYKTA HITH
TOJIOBHOM YacTH packara. ECM He yka3aHO HHOE, MPOBEACHAC MAKPOCKOITHYC-
CKOTO aHaI|3a TPeOyeTCs MPU NEPBOHAYAIBLHOM OCBHICTEILCTBOBAHIH MIPEIPH-
SITHSL, TIPU BHCCCHHH H3MCHCHHH B TEXHOJIOTHIO IIPOM3BOCTBA H, IO TPEOOBAHHIO
HHCIIEKTOPA PEerucTpa, B COMHHUTEIBHBIX HJIH CHODHBIX CIYy4asX, KACAFOIIMXCS
Ka4eCTBa MOCTABJLIEMOTO IIPOKATa.

4.3.5.2 MUKpOCTPYKTYPHBIH aHAIH3 IPOBOAUTCA C LIENILIO ONMPEACICHHUA Pa3-
MEPOB 3€PHA CTANH.
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JUtst Meramorpaduueckoro anamiza mpoosl oTouparorcs ot 1/4 + 1/8 mmpu-
HBI JIUCTA | HA 3 yaca ot mBa TpyOsL. @oTorpaduu TOJLKHBI IPEACTABIATH CTPYK-
Typy Ha OBEPXHOCTH, 1/4 u 1/2 TommuHs! THCTa WK TPy OBb1. MuKkpodoTorpaduu
JIOJDKHBI ObITH BIMONTHEHHBI TpH X 100 1 X400 yeenmaeHmn. Onpenensercs pas-
MEp 3¢pHA H HCXOAHOE 3epHO. ECIi HEe yKa3aHO MHOE, MPOBEICHUE MUKPOAHAIH3A
TpeOyeTcs MpH MEePBOHAYATIEHOM OCBHACTCIBCTBOBAHHHU IIPEIPUATHA, IIPH BHE-
CCHHH M3MCHCHHH B TEXHOJIOTHIO MPOU3BOJCTBA M, O TPCOOBAHUIO MHCIICKTOPA
Perucrpa, B COMHUTEIBHBIX H CIIOPHBIX CIIy4asX, KACAFOIIIXCS KaueCTBA IIOCTaB-
JAE€MOTO MPOKATA.

4.3.6 CBapuBaeMocThb.

HcnbiTanug Ha CBapUBACMOCTh IPH IEPBOHAYAILHOM OCBHICTEIBCTBOBA-
HUM NPEANPHATHS BBIIOJHAIOTCS B COOTBETCTBHH ¢ TpeOoBaHuAMH 5.1.2.2 m
5.2.4 gactu I «Mopckue moABOAHBIC TPYOOMPOBOAED. HMcribiTaHuI HAa CBapUBa-
€MOCTB, €CJIM HE OTOBOPEHO HHOE, JOJDKHBI OXBATHIBATh BCE BO3MOIKHBIC MCTO-
Il CBAPKHY IPH U3TOTOBJICHUH M MOHTKE TPYOONPOBOIA, BKIFOYAS PEMOHTHYIO
CBApKy.

4.3.7 UcnbITaHNe THAPABIMYCCKHM JABJICHHEM.

Kaxnmas Tpyba moaBepraeTcs HCHBITAHUSIM THAPABIHYCCKHM JABICHHCM.

Jlo/DKHBI OBITH IPEAOCTABICHBI JAHHBIC O METOAE PACUCTa HCHBITATEIbHOIO
JABICHHA.

KoHTpoIbHO-H3MEPHTETBHBIC MPHOOPHI 711 MPOBEACHHS HCIBITAHHH TOJDK-
HBI OBITH HAZJICKAIHM 00Pa30M MOBEPEHBI H KATHOPOBAHBL.

OtyeTHAA JOKY MEHTALIUA JODKHA COACPIKATh CBEACHHUS O MPHIIOKEHHOM JaB-
JICHHHU W MPOJOJDKUTETIBHOCTH MCIIBITAHUH 71 KXKI0H TpyOsl. Bpems BeiaepKku
TIPU HCTIBITATECTIFHOM JABJICHUH JODKHO OBITh HE MeHee 10 c.

JlomyckaeTcs HE NPOBOAWTH MCIBITAHUS THIPABIMYCCKUM JABICHHEM Ha
TpyOax, H3roToBIeHHBIX Ha U 1 O-00pa3HbIX THOOYHBIX Ipeccax. B 3tom ciyuae
MPEAIOKCHHBIH ABTEPHATUBHBIA METOJ HMPOBEPKH MPOYHOCTH H CILIOIIHOCTH
TPyO MOANEKUT OTACIBHOMY COINIACOBAHUIO PErMCTPOM mOCiIe MPeaoCTaBICHIA
JAHHBIX, CBHACTECIBCTBYOIIUX O PABHOZHAYHOCTH METOIOB.

4.3.8 Hepaspymarommuii KOHTPOJIb.

4.3.8.1 KoHTpPONb OCYHECTBISIETCA B COOTBETCTBHH C TNPHU3HAHHBIMH
PeructpoM HAMOHATBHBIMH M /MM MEKAY HAPOAHBIMH CTAHAAPTAMH.

TIpouenypsl KOHTPOIA (TEXHHYECKHE METOABI, NMApaMETPbIL, 4yBCTBUTEIIb-
HOCTb, KPUTEPUH) MPUMECHACMBIC H3TOTOBUTEIEM, JOJDKHBI ObITh COITIACOBAHBI C
NOTpeOHTEIEM.

4.3.8.2 Kontpomo moasepraercsi kakaas TpyOa. KOHTpPOJb BBHIMOTHACTCS
MOCJIe MPABKHU B XOJIOZHOM COCTOSHHH, (DOPMOBAHUS, TEPMOOOPAOOTKH U PaCKarT-
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ku. [Iponeaypa KOHTPOIA KOHLOB TPYO M MPOAONBHBIX CBAPHBIX LIBOB COITIACY-
KOTCA OTJAEIIBHO C y4eToM 5.3.2.

4.3.8.3 YapTpa3ByKOBOH KOHTPOJb MPOKATA OCYIIECTBILIETCA A1 KOKAOTO
THUCTa/TPyOBIL.

4.3.9 CnennaibHbIC HCIILITAHMSL

4.3.9.1 B tabn. 4.3.9.1 npeacrasieHsl TPEOOBAHMS MO HOMCHKJIATY PE CIICIIH-
ANbHBIX HCTILITAHUH OCHOBHOTO METAJLIAa B 3AaBUCHMOCTH OT KAaTETOPHH TPyOOIpo-
BOAOB (cM. 4.1.3). Crasmb MOKET OBITH JOMYLIEHA K POHU3BOACTBY TPyOOIPOBOAOB
TOJBKO MOCJE MPOBEACHHUS CIICHHANBHBIX, YKAa3aHHbIX B Ta0M. 4.3.9.1 ucnsITanuii.
ITo TpeGoBanmo Perncrpa 06beM CrienHANbHBIX HCIBITAHHH MPH IECPBOHAYAIb-
HOM OCBH/ICTEIILCTBOBAHHUH IPOM3BOACTBA MOXKET OBITh YBEJIWYCH AJI1 TPyOOIpo-
BOJOB JIFOOOTO KJ1acca.

MunuManbHeI TPeOyeMblii 00BbEM CICIMANIBHBIX HCIIBITAHUN ONPEACIACTCS
MO COTTIACOBAHUIO C PErucTpoM € yueToM CTabHIbHOCTH CBOMCTB MOCTABIICMOTO
METANIA M KJIacca TpyOOmpoBoaa.

Ta6x.439.1
HomeHKIaTypa clelMaIbHbIX HCNBITAHHIA I CTAJIeH MOBOHBIX TPYOONPOBOIOB
YpOoBeHB 3KCIUTyaTallHOHHON HaJIe:KHOCTH
Bun Tpch-u Jliia ceficMUYecKH
TMOPTHPYSMOH
cpernt T ) CNST— JI1s1 TpaHCIOPTHPOBKH | OMACHBIX peI‘"IrIOHOB
ATPECCHBHBIX CpeJl H JISAOCTOUKHX
CTOSIKOB
KapcocTn HcnpiTanms DWTT, NDT,
u npyxdaszueie | He tpeGyetcs CTOD Ha xopposHio, CTOD CTOD. T
motoku (L) ’ 7 kb
HcmbiTanns
I'aze1 (G) DWTT DWTT, NDT, Ha koppozuro, DWTT, DWTT]")NDT’
CTOD, T, NDT. CTOD. T CTOD, T,
> > Tkb

IlpuMmedanus: 1. McnpiTanus Ha KOPPO3HIO BKIIOUAIOT UCTIHITAHUS, YKa3aHHbIe B 4.3.9.5.
2. HecnbiTanus mo Metony DWTT seistoress oOsi3aTelnbHBIMH TOJBKO UIST CTalld KaTero-
puu PCT36 u Boimme, s Tpyd ¢ quamerpom 300 MM u Godiee.

4.3.9.2 Ucneitanusa mo merony DWTT.

[TpoOy (3aroTOBKY) A/ H3rOTOBJICHUS 00pa3oB OT TPYOBI CICAYET BRIPE3aTh
MOTICPEK MPOJOIBHOM OCH TPYOBI, OT JIUCTA — MEPICHAUKYLPHO HAMPABICHUEO
MPOKATKH.

Kak mpaBuio, HCIIBITAHHS BBITIOJHAIOTCS HA METAJLIC MPOKara U TpyO npu
MEPBOHAYATIPHOM OCBHACTCIBCTBOBAHMM NPOU3BOACTB (KPOME MPOAYKLIHMH IS
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Tpy6onposoaos knaccos L — L2, xkateropuit npouHoctu craneii meHee PCT36 u
TpyO auamerpoM MeHee 300 MM).

Jlns mpokara u Tpy0 TpyOompoBoaoB ki1accoB L3 u G — G3 3TOT BUI HCIIBI-
TAHHH TAKKE MPOBOAUTCS IPH OTOOPECHUH MAPTHIH MPOIYKIHH B LEJIX ONpe/ene-
HUS BUAA U3710MA TIPH MUHUMAJIBHOH TEMIEPAType IKCILTyaTralliu Tp‘

Meroauka u KOJIMYECTBO HCIIBITAHHH, CXEMBI BRIPE3KH 00PA3L0B YKA3aHbI B
paza. 1 npunokeHu 4.

4.3.9.3 OnpenecHuEe XapakTEPUCTHK TPEIHHOCTOHKOCTH MeTauia (CTOD).

[TpoOs1 BeIpe3aroTcs 0T 1/4 £ 1/8 mmpuHbI THCTA U HA 3 Yaca OT IIBA TPYObL

Io ycMoTpeHuro Peructpa koImu4ecTBo TpyO, JIHCTOB OT IJIABKH, PEAOCTAB-
JEICMBIX K HCTIBITAHWAM H UX TOJIIIUHA, a TAKKE TEMIICPATY PBI HCIBITAHHH MOTYT
OBITh H3MCHCHEI B 3aBHCHMOCTH OT IIPEAIOJIATacMOT0 NMPHMEHCHHS CTANH HJIH
YCTIOBHH 3aKa3a.

Omnpenenenus, obmue TpeOboBaHusA K 0TOOPY MpoO H M3TOTOBICHHIO 00pa3-
OB, 000PYJOBAHHIO H3I0KEHBI B pas3a. 2 yactu XII «Marepuamspy [Tpasun kiac-
cu(puxanuu, mocTpoiku u odbopyaosanus [IBY/MCIL

Meroauxa ucnsitanuii CTOD npuBogutcs B pa3a. 2 NpUIOKEHUS 4.

Kak mpaBuio, HCHbITAaHUS BBITOJIHIIOTCS HA METAJUIE MPOKaTa H TPyO mpu
TIEPBOHAYAIBHOM OCBH/ICTCIECTBOBAHAA MPOM3BOACTB I TPYOOIPOBOIOB KIIac-
coBL1-L3uG1-G3.

4.3.9.4 Vcnprranus Ha 3arud.

Kaxk mpaBuI0, HCIIBITAHUS BBINOJNHAKOTCS HA METAJUIC TPyObl IIPH IMEPBOHA-
YaJIbHOM OCBHICTE/ILCTBOBAHHH IMPOM3BOACTBA TPYO. MICHBITAHHA TaKkKe MOTYT
OBITH BOCTPEOOBAHBI NPH IEPBOHAYATBHOM OCBHICTCIBCTBOBAHHHM MPOH3BO-
CTBA MPOKATA.

Meroauka HCIIBITAHUI MPHBOAMTCS B Pa3A. 3 MPHIOKEHHA 4.

4.3.9.5 VicnisITanus Ha KOPPO3HIO.

HcribITanns BRIIOTHAIOTCS TPH HATHYHH COOTBETCTBYIOIIMX JOIOIHHTCIB-
HBIX TPeOOBAHHUH B 3aKa3HON JOKyMCHTAIHH moTpedurend. Kak mpaBmio, ncmsl-
TAHHAS BHIMOHAIOTCS MPH IICPBOHAYATLHOM OCBH/ICTCILCTBOBAHHH IIPOH3BOCTBA
mpokara u TpyO ama TpybompoBoaos kinaccoB L2 u G2. Eciu HE yKa3aHO HHOE,
HCTIBITAHUSAM IIOJABEPTAIOTCS 10 6 00PA3LOB OT KAYKAOTO HCIIBITHIBAEMOTO M3IETHA
HA JBAa BUAA HCIIBITAHUH.

4.3.9.5.1 OnpenencHue CTOWKOCTH K CYIb()HIHOMY PACTPECKMBAHHIO MOZ
HATPSDKCHHUEM.

Meroauka HCIbITAaHUH NIPHBOAUTCA B pa3A. 4 MpUIOKeHUS 4.

4.3.9.5.2 OmpenencHue CTOUKOCTH K BOAOPOAO-HHIY HHPOBAHHOMY/CTYTICH-
YATOMY PACTPECKHBAHHIO.
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Meroauka HCTIBITAHWN TPHBOAUTCS B Pa3d. 5 TPUIOKEHHS 4.

4.3.9.6 VcnbiTaHust A ONpeaeiCHHS TEMIEPATyPhl BA3KO-XPYIKOTO Ie-
pexona T,,.

ITpoGs! BEIpe3aroTCs OT 1/4 MMpPHHBI THCTOB TOMIIMHOM HEe MeHee 14 Mm. Pe-
THCTP MOXET MOTPeOOBATH MPOBCACHAS UCTIBITAHUH MPU MEPBOHAYAILHOM OCBH-
JICTeILCTBOBAHMY IIPOM3BOJCTBA MPOKAaTa A1 TPyOompoBoaoB kiuaccos L3 u G1
— G3 111 NOATBEPKACHUS JOCTATOYHOIO CONMPOTHBJICHHA MATEPHANA XPYIIKOMY
Pa3pyLICHHIO.

Omnpenenenusi, oOmue TPeOOBAHUS K MPOBEACHHUIO HCIIBITAHMHA H M3TOTOB-
JICHHIO 00pa3LoB, 00OPYAOBAHHUIO HANIOKEHBI B pa3d. 2 yactu X1 «Marepuamsn
IIpaBun knaccuduranuu, nocrpoiiku 1 odopynosanus [I6Y/MCIL.

4.3.9.7 VcnpITanus 1011 ONPECICHUS TEMIIEPATY PhI HYJICBOH IUIACTHYHOCTH
(NDT).

[TpoOs1 BeIpe3atoTcs oT 1/4 + 1/8 MpHHBI THCTOB TONIIMHON HE MCHEE 16 MM
u Ha 3 4aca ot mBa TpyO auamerpoM 530 MM u O0Jiee M C TOJIIIMHOW CTCHKH HE
menee 20 M. Peructp Moxker noTpeOoBarh MPOBEACHUS HCIIBITAHUI MPH TEPBO-
HA4YaJbHOM OCBH/ICTCILCTBOBAHHH MPOM3BOICTBA MPOKATa M TPYO A TpyOOImpo-
BoJOB Ki1accoB L3 u G1 — G3.

OnpenencHust, o0mue TPCOOBAHUS K MPOBCACHHIO HMCIBITAHHA M H3TOTOB-
JIEHHIO 00pa3uoB, 00OPYAOBAHMIO H3JIOKEHHI B pas3a. 2 dactu X1 «Marepuamsn
Ipasun k1accu(puranmy, mocTpoiiku u odopyaosanms [I6Y/MCII.

4.4 BBIBOP MATEPHAJIOB 3 CTAJIN

4.4.1 B obmem ciayudae, BEIOOp MAaTEpPHAIOB U3 CTATH OCYLIECTBILICTCA B
COOTBETCTBHH C TPeOOBAaHUAMH pa3zd. 2 u 3, a TaKKe C yuyeToM TpedoBanui 4.1
u4d.s.

4.4.2 XapaKTEpPUCTUKH CTAJIH, MPUMEHACMON AT MOABOJHBIX TPYOOIPOBO-
JI0B, TOJDKHBI COOTBETCTBOBATH OCOOCHHOCTAM NMPHMECHEHHS H PEKHMAM SKCILTY -
aranuu TpyOompoBoaoB. CTame JAODKHA OOCCIEYHBATH KOHCTPYKTHBHO-TCXHO-
JIOTHYECKYIO TTPOYHOCTh TPYOOIPOBOAOB I TPAHCHOPTHPOBKH YIICBOAOPOIOB
TIPH 33JAHHON MMHHMAJIbHON TEMIEPaType 3KCIIIy aTallMy H 3KCIUTY aTal[HOHHBIX
HArpy3Kax.

4.4.3 Bpi0op cTany W CBAPOYHBIX MATEPHATIOB I TPyOONMpOBOAA AOJDKEH
OCYIIECTBIIATECA B 3ABUCHMOCTH OT MHHMMAJIBHOH TEMIEPATyPhI IKCILTyaTaluU
TpyOONIPOBO/A HITH €T0 yUacTKa Tp . Eclii HE OTOBOPEHO HHOE, MHHUMATLHASL TEM-
neparypa A1 NOABOAHBIX TPYOOIPOBOAOB MPHHMMAETCA PaBHOH -10 °C, kpome
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Y4ACTKOB, HAXOASAIIUXCS B 30HE MOJTHOTO IPOMEP3aHKs H IIEPEMEHHOIO CMAYHBa-
HUS (30HE BCILICCKA).

4.4.4 TInakupoBaHHAas CTaNb U1 TPyOOIPOBOAOB HA3HAYACTCS C YUETOM TpE-
6oBanuii 3.17 yactu XIII «Marepuanery [TpaBun kacCH(pUKAIMHA W MOCTPOHKH
MOPCKHX CYJOB.

4.5 CTAJIb JUTS TIOJBOJIHBIX TPYBOIIPOBOJIOB

4.5.1 O6mme noJI0:KeHusl.

4.5.1.1 TpeOoBaHus HACTOAIICH INIABBI PACHPOCTPAHAIOTCS HA CBAPUBACMYIO
JIUCTOBYIO H TPYOHYIO CTaJNb A/ MOABOIHBIX TPYOOMPOBOJOB, MOAICKAIUX TCX-
HHYCCKOMY HAOIFOACHMIO NIPU HX H3TOTOBJICHMH.

4.5.1.2 BeeneHsl crnieayromue 0003HAYCHHS KaTEropuii (MapoK) CTaJH:

.1 cramp A MOABOAHBIX TPYyOONMPOBOJAOB HMEPEA HAUMEHOBAHHECM HMECT
cumBox PCT;

.2 MapKUpOBKA MOXKET 3aBepIuarbcs 0003HauYcHHEM W — CTajb Ui CBap-
HBIX TPYO.

VYpOBEHb NMPOYHOCTH OHPEACIACTCA B 3aBHCHMOCTH OT TPeOyeMOro MHUHH-
MAaJTbHOTO 3HAYCHHS IMPEEia TCKyYeCTH:

CTaJIb HOPMAJTLHOM MPOYHOCTH — 235 MI1a (YypoBeHb MIPOYHOCTH B 0003HAUC-
HHH OTCYTCTBYET);

CTaJb MOBBIMICHHOM MpouHOCTH — 315 MI1a, 355 MI1a, 390 MIla (B 0603Ha-
YCHUHU CTAIH COOTBETCTBCHHO YKA3BIBAOTCS: 32, 36 u 40);

cranb BbICOKOM mpouHoctH — 420 MIla, 460 MIla, 500 MIIa, 550 MIla,
620 MITa, 690 MI1a (B 0003HaYECHHH CTAJIH COOTBCTCTBCHHO YKA3BIBAOTCS: 420,
460, 500, 550, 620, 690).

4.5.1.3 Jlomyckaercs MOCIE CNECUHAIBHOTO PAacCMOTPEeHHs Permcrpom,
NOCTaBKa TPyO M3 CTalH B COOTBETCTBHH C TPEOOBAHHSIMH HAMOHAIBHBIX H
MEXKAy HApOAHBIX CTAHZAPTOB. [IpH 3TOM MO CIECHUANBHBIM PACCMOTPCHHEM,
KpOME CONOCTABJICHHS CHPABOYHBIX MAPAMETPOB, MIOHHMAETCS BO3MOKHOCTD
NPOBCACHUA JOMOJIHHUTCIBHBIX HCHBITaHHfI, KOTOPBIC MOTYT NOATBEPAUTH CO-
OTBETCTBHE CTAJIH YIMOMSAHYTHIM BBIIIEC KATCTOPHAM H €€ NMPHMCHHUMOCTH MO
HA3HAYCHHUIO.

B tabn. 4.5.1.3, cOCTaBIECHHON HA OCHOBAHWHU CONMOCTABICHHS MPOYHOCTHBIX
XaPaKTEPUCTHK, MPUBOAATCS COOTBETCTBYIOIIME AHAJIOTH OTEUYCCTBCHHBIX M 3a-
PyOCIKHBIX CTANCH.
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CooTBeTCTBHE Mapok cTajau,

Ta6bnuna 4.5.1.3

ITOCTABJIACMBIX 110 OTCHCCTBCHHBIM H 3apy6emm>[M cTaHJapTaMm

Kareropus (Mapka) craiu HanuoHanbHBIH 3apyOexHbIit
JUTSL TIOJTBOTHBIX TPYGOIPOBOIOB KJIacC TIPOYHOCTH KJIACC TIPOYHOCTH
B cooTBeTcTBUH ¢ IIpaBunamu MIIT TpyOHOH cTaym TpyOHOH cTamn
PCT, PCTW K38, K42 B
PCT32, PCT32W K50 X46
PCT36, PCT36W K52, K54 X52
PCT40, PCT40W K55 X60
PCT420, PCT420W K56 X65
PCT460, PCT460W K60 X70
PCT500, PCT500W K60, K65 X70
PCT550, PCT550W K65 X80
PCT620, PCT620W K70 X90
PCT690, PCT690W K80 X100

4.5.2 XumMu4eCKuii COCTaB.

4.5.2.1 Xumu4ecKkuil coCTaB CTamd U HOpMbl C_ U P JOJDKHBI yIOBIET-
BOpATE TpeOoBaHusaM Tada. 4.5.2.1-1 — qna TpyOHOrO JMCTa M CBApHBIX TPYO,
Tabn. 4.5.2.1-2 — qys 6ECIIOBHBIX TPYO.

X¥MHYECKHH COCTAB MOMKET COOTBETCTBOBATH TPECOOBAHHSAM MPU3HAHHBIX
PernctpoM HalMOHATBLHBIX, MEXK/y HAPOAHBIX CTAHAAPTOB. B moOoM ciyyae Xu-
MHYCCKHI COCTaB CTANH MOAJC/KHT COIIACOBAHHMIO C PerucTpom mpu mepBOHA-
YAJIbHOM IMPHU3HAHUH MPOU3BOACTBA HA KOHKPETHYIO POy KIHIO.

4.5.2.2 B mpouecce NMpOH3BOACTBA KOHTPOJIUPYETCA XHMHUYCCKHH COCTaB
MPOKATa U TPyO (CBApPHbIX U OCCIIOBHBIX).

4.5.2.3 Onpenencnne C  ABIACTCA 0OA3ATENLHBIM YCIOBHEM MOCTABKH BCEX
KaTeropu# ctaiu a0 yposaa 500 MITa, sxmouas craas mociae TMCP.

Onpenencnne P ABAACTCA 00A3aTEIBHBIM YCIOBHEM MOCTABKH BCCX Ka-
TETOPHH CTAJM C ypoBHEM IPOYHOCTH 460 MIIa u Bhie. B ocTaNbHBIX Cliy-
qasx, ykasanue C_ P TPHBOIATCA B CepTH(HUKATAX MO TPeOOBAHHIO MO-
TpeOuTe.

YInepoaHslii S3KBHBAJICHT ONPEACIACTCS MO (PopMyIam:

C_=C+Mu/6 + (Cr+ Mo + V)/5 + (Ni + Cu)/15, %;
P, =C+(Mn+ Cr+ Cu)/20 + Mo/15 + Ni/60 + Si/30 + V/10 + 5B, %.

(4.5.2.3)
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Tabnuma 4.5.2.1-1
XuMu4ecKkHii cocTaB IPOKATA M OCHOBHOI0 METAJL/IA CBAPHBIX TPYO IOIBOIHBIX TPYOOIPOROIOB

ConeprkaHne 3JIeMeHTOB, %o 110 Macce, He OoJiee

= | == |22 || E| E| %

M | E 2| 2| E|E | 2| 2| B E|E

2 S 2 2 2 2 2 2 2 2

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 0,45 0,45 0,45 0,45 0,45 0,45 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 (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 0,06 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

Cm 0,36 0,34 0,37 0,38 0,38 0,39 0,41 0,44 - —

P:M 0,19 0,19 0,20 0,21 0,21 0,22 0,23 0,25 0,27 0,30

MMpumeuanwusa: 1. Jlag ronmuust Goxee 35 MM B Mapok npouHocTsio Beime PCT350 mo-
MyCKAeTCS H3MEHeHHE XUMHYSCKOTO COCTaBa IO COITIACOBAHHMIO ¢ Peructpom.
2. Eciu nipu pOU3BOJICTRE CTAJTH UCIIONIB30BAJICS JIOM, CJIeyeT KOHTPOJIMPOBaTh MAKCHMATIb-
HOE cofepsKaHKe clIeAyIomux »1eMenToB: 0,03 % As, 0,01 % Sb, 0,02 % Sn, 0,01 % Pb, 0,01 % Bi
u 0,006 % Ca.
3. Ilpu yMeHBbIIEHHH ColepkaHus yriepoaa Ha kaxasle 0,01 % Huxe MaKCHMaJIBHOTO YKa3aH-
HOTO 3HaYeHHs qonyckaetcs qobaska 0,05 % cofepaaHUsa MapraHIia BbIIIe YKa3aHHLIX MaKCHMaJIb-
HBIX 3HA9SHUH MpHU MaKCUMaJIbHOM YBEJIHUCHUH coaepxkanust Ha 0,1 %.
4. Nomyckaetcs neruposanue 0,5 — 1,0 % Cr no cornacopaHuio ¢ Peructpom.
5. Jlnis Mapok Ipo4HOCThIo Bhiie PCT550 nomyckaercst ieruposanue 1o 2,2 % Ni.
6. AN > 2:1 (He pacTipoCTpaHsIeTCsl Ha CTallb, PACKHCICHHYIO THTAHOM).
7. (Nb+V+Ti) He nomkuap! nperbimats 0,12 %.
8. Conepaxanue Nb mosxeT GpiTh moaHsATO 10 0,10 % 10 cornacopaHHIO ¢ PeTHCTpOM.
9. Conep:xanre B moxeT 6b1Th mogusiT0 A0 0,003 % mo cornacoBaHuio ¢ Peructpom.
10. Tns tpy6ompososios kiaccos L2 u G2 copepixkanue C < 0,10 %, P < 0,015 %, S <0,003 %.

71



Ta6numa 4.5.2.1-2
XuMMYecKHii cocTaB 6eCIIOBHBIX TPYO IMOBO/THBIX TPYOOIIPOBONOB

Cojeprkanue 2IeMeHToB, % 10 Macce, He Gosee
o © o 8 3 8 a Q K
Mapka - 2 e B £ £ & & B =
2|22 |88 |8]|8]|E]|¢®
C 014 | 0,14 | 0,14 | 0,14 | 0,14 | 0,15 | 0,16 | 0,16 | 0,16 | 0,16
Mn 135 | 1,65 | 1,65 | 165 | 165 | 165 | 1,75 | 1,85 | 1,85 | 185
Si 0,40 | 0,40 | 0,45 | 0,45 | 0,45 | 0,45 | 0,45 | 0,45 | 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 035 | 035 | 050 | 050|050 | 050|050 |05 | 060 | 060
Ni 030 | 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 030 | 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 ~ | 004 | 0,05 | 0,05 ] 0,05 | 005 | 005 | 006 | 006 | 0,06
\% ~ | o004 | 007 | 008 ]| 008]000]o010]010]| 010] 0,0
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 [ 0,0005 |0,0005 | 0,0005 [ 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 [ 0,0005
c £<15 | 034 [ 034 | 037 [ 038 | 039 | 040 [ 041 | 043 | -

w [15<¢ <26| 0,35 | 035 [ 0,38 | 039 | 0,40 | 0,41 | 0,42 | 0,44
» £<15 1 020 | 020 | 021 | 022 | 022 | 023 | 0,24 | 0,26 | 0,29 | 0.32
w [15<7 <26] 021 | 021 | 022 | 023 | 023 | 024 | 025 | 027 | 030 | 0.33

Mpumeuanwusi: 1. [l Tommunet Gojiee 26 MM B MapoK nmpouyHocTsio Beime PCTS550 mo-
IyCKaeTCsl H3MeHeHHe XMMHISCKOTO COCTaBa 10 COIIacoBaHHIO ¢ PernctpoM.
2 —10. Cm. Tabim. 4.5.2.1-1.

4.5.3 Mexanu1ieckue CBOiicTBA.

4.5.3.1 MexaHHMYCCKHE CBOMCTBA CTAJH JOJDKHBI YAOBICTBOPATH TPECOOBAHH-
saM Tabm. 4.5.3.1.

JIst mpokara CIeAyeT YYHTHIBATH 3aMac Ha MIACTHIECKYHO Ac(opMalIiio pU
H3TOTOBJICHUHU TPyO. ECiM HE yKa3aHO WHOE, A1 MTPHIICA MAKCHMAIBHO JOIY-
CTHMOE OTHOIICHHE MPEACIIA TEKyYeCTH K BpEMCHHOMY COMPOTHBICHHIO JOKHO
OBITh MCHBINE, YCM AJI METaIa TPyObl, MO KPaHHCH Mepe, HE MEHEE, YeM Ha
BemmuuHy 0,02.

72



TaGnunma 4.5.3.1

MexaHn4ecKHe CBOHCTBA MeTAJLIA TPYO

=l 2| 2|oZoE|cEloE| 2| <2
aalo olo ol Al B3 S| | A A D D
Mapia ~E|leeleg|EEZE|IE SR elce] 22 | 28
VLl OO [ON®
PRIZEIREEREERERR|ZLE =2 | 2=
1 2 3 4 5 6 7 8 9 10 11
Hpepen rekytiectt R, 35| 315 | 355 | 390 | 420 | 460 | 500 | 550 | 620 | 690
win R . Mlla (muH.)
Bpemennoe 400—|440—1490—1510—]530—|570—| 610|670~ 720- 770
conpotusienue R , MIla | 520 | 570 | 630 [ 660 | 680 | 720 | 770 830 890 940
OTHOMeHUE TIpeeia
TeKy4ecTH K BpeMeHHoMy | 0,90 | 0,9010,900,90]0,92(0,9210,9210,92] 0,93 0,93
COTIPOTHUBJICHHUIO (MAKC.)
OtrocHIebHOS 2|22t 20 |1w|1s|18]18[ 15 14
yuiHenue 4., % (MHH. )
Yron 3aruba, © (MHH.) 120

PaGora ymapa KV, /I:k, B monepeuHoM HanpapjieHuH, ipu 7' T 10°C pys TpyO c £, < 20 Mm
M IIpU Tp—20°C AR TpyO ¢ £ > 20 Mmm

Kunacc tpySonporoga L. — 1.2, G oCHOBHOM MeTaJI U METAJLJI CBAPHOTO COSAHHEHHUS
IIPH TIPOU3BOJICTBE TPYO BCEX KJIACCOB_

Mot Beex D, 29 | 31 |36 |39 | 42| 4| 50 | 55 62 69
Knace tpy6onposoga G1 — G3 u L3, ocHOBHO# MeTaiI
D <610 MM 40 la0ls0ls571e6a | 73181103 IIo comracoBaHuio
? ¢ Peructpom
610 <D <820 mm a0 | 3|61 |60 | 771 8 |100]126 Ilo cormacosanuio
“ ¢ Peructpom
820 <D_ <1120 mm a0 | 52| 75| 8 | 95 | 109 124 | 155 ITo cornacoBaHmuio

¢ PeructpoMm

Bunx uznoma DWTT*, wracc tpybonposona L3 u G — G3:
85% BonoxHa cpejiHee, 75 % MHHHMAJIbHOE 1pH T,

Kpuruyeckue remmeparypsi xpynkoctu NDT, 7,

£,<20 My

NDT<7,-20°C

Kmace Tpiﬁs"“po"oﬂa 20 <1, <30 My NDT <7, -30°C
30 <1, < 40 mu NDT<T,-40°C, T, <T,—10°C
£ <20 MM NDT <7, —30°C
Kinacce Tpybonposona R
G1-G3 20 <1 <30 mM| NDT<T,-40°C

30 < 1, < 40 mn|

NDT<T,-50°C, T, <T,-20°C

kb —
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ITpooonowcenue mabn. 4.5.3.1

1 2 3 4 5 6 7 8 9 10 11
CTOD, mM, nipu T, k1ace TpyGonposona L1 - L3, G1 - G3
£ =20 MM 0,10]0,10]0,10] 0,100,101 0,10 0,15 0,15] 0,15 0,20
20 <t <30 MM 0,10(0,10]0,15]0,15]0,1510,20 0,20 0,20] 0,25 0,25
30 <t <40 mm 0,15(0,15]0,20]0,20]0,2010,25]0,25]0,30| 0,35 0,35

CToliKocTh K cyIb(PHIHOMY PACTPeCKHBAHHIO II0]] HATIPSDKEHMEM,
KJace TpyGomposoma L2 u G2:
OTCYTCTBHUE TPEIIMH IOCIIE BbIICPIKKH B pacTBope 720 uacos
IIpY HAIIPSLKEHUU 85 % MUHMMAJIbHOTO HOPMHUPOBAHHOTO IIpejiesia TeKy4eCTH

CrolikocTh K BOA0OPOA0-MHAYIIHPOBAHHOMY/CTYIIEHYATOMY pacTpecKHBAHMIO,
KJacc Tpybonposona L2 n G2:
CLR<15%

IMIpumeuanus: 1. IlpuBonarcs TpeGyeMble cpeHAe 3HaUSHHUS paGoThI yAapa Mo TpeM 06-
pasraM mpHu TeMmIepaType, onpeaeicHHoOH B 4.3.3.3. Ha oHOM 00pasiie TOMYCKACTCS CHHIKCHHE
paboTs! yaapa o 70 % ot TpeOyemoil.

2. TpebyeMble 3HaueHHsI paboThl yAapa B IPOAOIHLHOM HalpapieHHH B 1,5 pasa Brlie, ueM B
HOTIEPSYHOM.

3. ins pasmepoB D U ¢ BHe YKasaHHBIX IIPeIeJioB TpeCOBAHMSA YCTAHABIHBAIOTCA IO COLIIA-
COBaHHIO ¢ Peructpom.

4. * Toneko g cTanedt xareropuii npouHoctd PCT36 u Bhimie.

5. Jns xnaccoB Tpybomnposogor L1 — L3, G1 — G3 nosydeHHbIe PU UCTIBITAHHH 3HAYCHUS
npejesa TeKy4ecTH B MONEPEYHOM HAIpaBJICHUH He JIOJLKHBI NPEBHIMATh YCTAHOBICHHBIC Ooee
geM Ha 130 MIIa.

6. BesMuuHa BpeMEHHOTO CONPOTHRJICHUS MOJTydeHHAS [IPHU UCTILITAHAA 00pasIioB, BHIpE3aH-
HBIX B TIPOJIOJILHOM HATPaBISHHH, MOJKET OBITh HIDKE TIPHBEICHHBIX B Talnuie Ha 5%.

7. OTHOIIeHHWE Mpefelia TeKyUeCTH K BpeMEeHHOMY COMpPOTHUBJICHHIO, TIOJIyICHHOS Ha o0pas-
I[aX, BBIPE3aHHBIX B IIPOOJIBHOM HAIPABJICHUH, He JOJDKHO IPEBOCXOIUThH PSIJIAMCHTHPYEMOE Ta-
onureit snauenue 6onee ueM Ha 0,02.

8. Ompenenenne pabotsl yaapa KV u senmauasl CTOD mis MeTasuia CBapHOTO COeAMHEHHS
HMPOU3BOAUTCS B COOTBETCTBHH C TPpeOOBaHMSIMH pa3t. 5

4.5.4 CocTosinue NMOCTABKI.

4.5.4.1 PexoMeHIyeMBbIC COCTOSTHUS MOCTABKH YKa3aHbl B Ta0I. 4.5.4.1.

4.5.4.2 CymecTByOT CIEAY FOIUE BAPHAHTHI TEPMOOOPAOOTKH IMPOKATa: HOP-
mammsanus (N), koHTposmpyeMas npokarka (CR), Tepmomexanuyeckas 00padboT-
ka (TMCP), 3akanka ¢ ormyckom (Q + T), 3akanka ¢ MPOKaTHOTO HATPEBa C OT-
myckoM (Q* + T).

4.5.4.3 CsapHbic TpyObl M3rOTaBIMBAIOT METOJOM T'HOKH C MOCICIYFOIICH
cBapkoi. TpyObl, KaKk MPABUIIO, MPOXOMAT XOJOAHOEC 3KCMIAHAUPOBAHUC IS JI0-
CTIDKCHHA TpeOyeMbIX pa3Mepos. ITnacTiuyeckad aedopmanms MeTajuia Tpyd mpu
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XOJIOMHOM 3KCIAHIMPOBAHUM HE JOJDKHA mpeBbimars 1,5 %. becmoBHbie TpyObI
M3TOTABIHBAKOT METOJAOM TOPSUYCH HMITH XOJOAHON MPOKATKH.

Ta6n.4.5.4.1
CocTosiHie MOCTABKH CTAJILHBIX MIPOKATA U TPYO
MunumansHast TeMieparypa CocTosiHHE [TOCTAaBKH NPH TOJIIHHE
Mapxka cranu WCIILITAHUH Ha YTApHBIH U3THO,
He MeHee, °C t <12,5 MM 12,5<t <40 MM
-10 moboe N, CR, TMCP
PCT, PCTW -40 moboe N, CR, TMCP,Q+T
-60 CR TMCP,Q+T
-20 JT06o0¢e N,CR, TMCP,Q+T
PCT32, PCT32W -40 moboe N, TMCP,Q +T
-60 CR TMCP,Q +T
-20 J106o0e 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
PCT40, PCT40W -40 CR CR, TMCP, Q+T
-60 CR, TMCP, Q+T,Q* +T
PCT420, PCT420W CR, TMCP, Q+T,Q*+T
PCT460, PCT460W IIpu 0GhIX TeMIlepaTypax CR, TMCP,Q+T,Q*+T
PCTS500, PCT500W | HCTbITaHHi Ha ylapHbii H3rHG CR, TMCP, Q+T,Q*+T
Bonee npounsie TMCP, Q+T
4.5.5 Ocmorp.

4.5.5.1 TpeboBaHHA K KAYECTBY MOBCPXHOCTH MPOKATA, PEMOHTY IJIS yCTpa-
HEHHA 1€(PEKTOB MOBEPXHOCTH JO/DKHBI COOTBETCTBOBATH HU3JIOKCHHBIM B 3.2.7
yactu XIII «Marepuansr» [IpaBun knaccupukanum U MOCTPOUKH MOPCKHX Cy-
J0B. JIOMyCKH MO TOJINMHE MPOKATA JOJDKHBI COOTBETCTBOBATH NMPH3HAHHBIM
Perucrpom crangapram u JOJDKHBI OBITH COTTIACOBAHBI C IOTPECOUTEICM.

4.5.5.2 Hepaspymaroomuii KOHTPOJIb BBIIOIHACTCA B COOTBETCTBUH C TpeOOBa-
HusiMH 4.3.8. Cranb He TOKHA MMETh AC(PEKTOB, MPEMATCTBY FOIIMX €€ MPUMEHCHHEO
MO HA3HAYCHUIO. MI3r0TOBHUTE B AOJDKEH TAPAHTUPOBATH OTCY TCTBHE IOBEPXHOCTHBIX
Je()eKTOB M BHYTPEHHHUX HECIUIOIIHOCTEH, pa3Mepsl KOTOPBIX MPEIATCTBYIOT IPO-
BEICHUIO KOHTPOJI CBAPHBIX COCTMHCHHUI HEPA3PY IAFOIUMH METOJAMH KOHTPOJIAL.
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4.5.5.3 KoHtpoisb pa3MepoB, reOMETPUHU, MACCHI MPOKAra H TPyO OCyImecT-
BJICTCA M3roroBuTencM. Hamuuue ceunerenscTBa Peructpa He 0CBOOOXKIALST H3-
TOTOBHTCIII OT OTBETCTBEHHOCTH, €CIIH MAaTEpHAl WK H3ACTHE JAJIEC OKA3AINCh
Je(PCKTHBIMH HJIH HE COOTBETCTBYHOIIUMH COTJIACOBAHHOM JOKYMCHTALIMH HITH
MPU3HAHHBIM CTAHAAPTaM IO Pa3MeEpaM, TeOMETPHH, Macce.

PexomeHnayembic TpeOOBAHUA K OTKIOHCHUSM Pa3MEPOB H KAYECTBY IMPOKATA
u TpyO npeacrasneHsl B Tadn. 4.5.5.3-1 1 4.5.5.3-2, COOTBETCTBCHHO.

Ta6anuna 4.5.5.3-1

Oo0mme TpeGoBaHMS K TIPOKATY

O0nem
XapakrepHcTHKA Benuunna
KOHTPOJIS
OTKJIOHEHHS OT IUIOCKOCTHOCTH
100 % He Gonee 6 MM
Ha 1 o/m
CepnioeuaHOCTh Ha 1 /M 100 % He Gonee 1 MM
He nomyckaiorcst paccioeHHus, €CIH HX
pasMep B IF0OOM HATIPARJICHHUH TPCBBIMTACT
80 MM WIH IWI0IA/EL NpeBhImacT 5000 Mm2.
CIUIoImHOCTh NpoKaTa 100 % tHazis up .
ITo mpUKpPOMOYHEIM 30HAM NTUPUHOM
He MeHee 30 MM He JOMyCKaloTCs
pacciioeHus Jmoboro pasmepa
He pnomycxarorcst TpeIUHbI, IUISHBI,
3bIPU-B3AYTHS, BKATAHHAS OKAJIMH.
Kauectpo nmoBepxHocTH 100 % TTY3BIP YTHA, &
pacKaTaHHbIe 3arpsisHeHus. [{omyckatorest
OT/eJIbHbIe OTICUATKH, PUCKH, psIOU3HA
Tonmuna npokata' npu 7,5< £, <40, MM 100 % -0,4/+(0,016¢ + 1,2), mm
IMTupuna mpokara 100 % -20/0, MM
! TIpoune TOJNMIHHLI TIO COTIACOBAHUIO ¢ PeTHCTPOM.

Tabnuma 4.5.5.3-2

O0G1me TpedoBaHMS K pazMepaM Tpyo

O6pem L
XapakrepucTHKa KoHTpOIS Caapnas TpyGa BecmoBHas Tpy6a’
1 2 3 4
Juametp xoHIOR TPYOHI 100 % Gonpmee w3 + 0,5 mm i + 0,5 % D,
D <610 mm ° HO He Gosee + 1,6 MM
JlnaMeTp KOHIIOB TPYOBI o
+
D, > 610 wu 100 % 1,6 Mm +2,0 MM
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1 2 3 4

HaubGonsmas pasHocTh
JIHAMETPOB KOHIOB OJTHOM TPYObI 100 % 12,5%¢t

(ni1s1 KaKAoH u3MepeHHOM TPyOBI)
JTaMeTp Tea TpyGhI Gonbmee u3 + 0,5 MM Gobliice
DTE 610 1\;513/ ’ 100 % um +0,75% D, u3+ 0,5 MM
a= HO He Oosee + 3,0 MM i + 0,75 % D,
Huametp Tena TpyOhL, +0,5% D
100 % i @ 0
D_>610 MM ? HO He Oojiee + 4,0 MM +1%D,
OBaJILHOCTH K Obl
D/t 0<H§§B TPYDRL, R? 1,0 % D, Ho Be Gosee 8 MM
O K 6
Bam'HO;TI}t 0>H§§B TPYORL, R? 1,5 %Da, HO He 6osiee 8 MM
OBaJIbHOCTh, TEJIO TPYObI R%3 2,0 % D , Ho ne Gomee 15 Mm

MecCTHBIE OTKJIOHEHHS R <0,5%D,

OT KpYyToBoi opMEI Ho He Gonee 2,5 MM B
T"”;“f}f;ﬁ;““ 100 % +0,75 MM +12,5% 1
it

I 100 % + 1,0 My +12,5%1
Tonmuua cTeHKH +10%¢
’ 100 % +1,5/- e?
t >20 MM ° 3/ = 1,0mu HO He Gojee + 1,6 MM
Ob61mas KpUBU3HA R? <0,2%L?

JlokanpHasA KpUBU3HA R <1,5 MM Ha 1 M JUIHHBI
[lepreHANKYIPHOCTL KOHIIOB R? < 1,6 MM OT HCTHHHBIX 90°
PapuanbHOe cMemmeHue y mBa R 5 B

(y1azepras ceapka u CBU)
PagnanbHOe cMemmeHue y Ba R <0,1¢, B

(cBapka moj drrocom) Ho He Gozee 2,0 MM

Jna TpyGe1 100 % 1o TpeGOBaHUIO MOKyNATEIL
Bec tpy0sI 100 % —-3,5% /+ 10 % HOMHHAJILHOTO Beca

(cM. Tabm. 4.5.5.3-1).

4L — nmuHa TpyGhI.

! TpeGoBaHMS K CIUIOIIHOCTH H KAUSCTBY IOBSPXHOCTH GeCIIOBHBIX TPYD — KaK ISl INTPHIICA

R 03HayYaeT HCTIHITAHKS CIIy4aifHO BRIOpAHHBIX 5 % Tpy0, HO He MeHee 3-X TpyO B CMEHY.
? PasMepb! Tea TPpyOBI TOJDKHBL H3MEPSTHES IPUOIH3UTENBHO B CEPEIHHE JUTHHBI TPYOBL

* ToJIImMHA ¢ YIETOM CMEIICHHUS y IIBA JOKHA ObITH B [pefeJiax JOMYCKa Ha TOJIIIMHY CTSH-
KH, TIpH 5TOM He MeHee (pakTHuecKod MHHHMAJILHOM TONIIHHEI CTCHKH U KasKIoH TpyOhL.
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4.5.6 JoxkymeHTanusl.

4.5.6.1 Kasxnas mapTus IITPUINCA M TPYO, MPOIICANIAX HCIBITAHHS, JOJDK-
HA CONPOBOXKIAThCA CBHACTEIBCTBOM Perucrtpa, wim JOKYMEHTOM HPEAMPHATHS
(M3rOTOBHTEI), 3AaBCPCHHBIM NpeacTaBuTencM Peructpa. Kak MunumyMm, ceuae-
TEIBCTBO Perucrpa A0/KHO COAEPIKATh:

.1 HOMep 3aKa3a;

.2 HOMEP CTPOHUTENHFHOTO MPOCKTA, ECITH H3BCCTCH;

.3 HaUMEHOBAHUE, HOMEP, Pa3MEPHI U MACCy IITPHUIICA/TPYO;

.4 Kareropuro (MapKy) CTaJH,

.S HOMep mapTHM WM HACHTH()UKALMOHHBIA HOMED, IO3BOJLIFOIIMI HACHTH-
(uIUpPOBaTh MOCTABIIEMBIH MaTEpHAIL.

4.5.6.2 O6s3areIbHBIM MPHJIOKEHHEM K CBHACTEIBCTBY PErHCTpa TOIDKHEI SB-
JATBCS CEPTH()HKATHI KAYESCTBA MPSANPUATHSI (M3rOTOBHTEIA), 3aBEPCHHBIC MOJTHO-
MOYHEIM €r0 npeAcTaBureneM. CepTHHKAT JODKSH COACPIKATh PE3yIIBTATHI XUMH-
YECKOTO AQHATH3a, MEXaHHYCCKHUX HCIBITAHHHI M, €CTH TPeOyeTCs, YIbTPa3By KOBOTO
KOHTPOJIA IpoKaTa (TpyOsl). PopMa U coneprkaHue CepTU(UKATA KAYESCTBA PSATIPH-
STHA (M3TOTOBUTEI) JOJDKHBI OBITH COIIACOBAHBI C MOTpeOHTENEM H PerucTpoM.

4.5.7 MapkupoBkKa.

Kasxapiit mpokar u Tpy0a JODKHBI IMETh YETKO HAHECCHHBIE 00YCIIOBICHHBIM
cnocoOoM u B 00y CIIOBICHHOM MECTE MAPKHPOBKY MPSANPHATHA (M3TOTOBHTEIIS)
u kieiimo Perucrpa.

MapkupoBKa, KAK MUHHMYM, JOJDKHA COACPIKATb!

.1 HauMEeHOBAaHUE W/HITH 0003HAYCHHC MPEANPHATHS (M3TOTOBHUTEIIA),

.2 KaTeropHI0 CTaJU B COOTBETCTBHH C TPCOOBAHMAMH HACTOSILICH IVIABBI U
vactu XIII «Marepramsp [TpaBuii kiIacCHQUKAIME B MOCTPOHKH MOPCKHX CY/IOB;

.3 HOMEp IapPTUH, MIABKU HIIH HACHTU(QHUKAIMOHHBIH HOMEP B COOTBETCTBHH
C NPUHATON HA MPEANIPUATHH CHCTEMOM, MO3BOJLIIOIIECH MPOCICIUTh BECh IPO-
LIECC M3TOTOBJICHUS POKATA/TPYOBI.

4.6 MATEPUAJIbI THBKHUX ITOJIMMEPHO-METAJIVIMYECKUX TPYB
N X COENJUHUTEJIDbHBIX 2JIEMEHTOB

4.6.1 O0mue moJI0:KeHNsI.

4.6.1.1 Berbop MaTepuaioB JOJDKSH OCY IECTBIICTCS HA 3TANe MPOSKTHPOBA-
HHA KOHCTPYKIHMH THOKOTO MOABOJHOTO TPYOOIPOBOAA, HCXOAS M3 HEOOXOIUMO-
CTH 00ECIEUCHHU €10 TEPMETHYHOCTH, IPOYHOCTH, HAACKHOCTH U TOATOBEYHOCTH
€ Y4E€TOM BO3MOXKHBIX H3MECHECHUH YCIOBHH 3KCIUTY aTaI[iH M CBOMCTB MAaTCPHAIOB
HA NPOTSHDKCHUH PACYETHOTO CPOKA CIy>KOBI TPYOOIPOBOIA.
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JIOJDKHBI OBITh YYTEHBI TAKIKE BO3MOXKHBIC H3MEHCHUS (JOPMBI THOKHX TPYO H
CBOWCTB MATCPHAJIOB IIPH BCEH MOCICAOBATECILHOCTH ONICPALIHH XPAHEHHS, TPAHC-
TIOPTHPOBKH H YKJIAIKH TPYOOIIPOBOJA C HCIOIb30BaHHEM 0apabaHoB (OyHTOB).

4.6.1.2 JIns MOIHMEPHO-MCTAJUTHYCCKUX TPYO XapaKTEPHCTHKH MaTCpPHAJIOB
cJoeB THOKO# TPyOBI TODKHBI COOTBETCTBOBATH HX (DY HKIIHOHATBHOMY Ha3HAYe-
HHIO H PSKAMAM 3KCILIY araliu TPyOOmpoBOAA.

Bce cunossie cnou (kapkac, paguaibHBIA CHJIOBOHM CIIOM, OCCBOM CHIOBOH
CII0¥1) OJDKHBI H3TOTABIMBATHCS U3 CTAJBHBIX MPO(UIMPOBAHHBIX HOJIOC (B TOM
YHCJIE C ME)KBHTKOBBIM CLICIUICHHEM) HJIH IIPOBOJIOKH. JTH CJIOH JOJDKHBI 00ecTe-
YHBATh KOHCTPYKTHBHO-TCXHOJIOTHYECKYIO HPOYHOCTh T'MOKHX TPyOOMpPOBOAOB
JUBL TPAHCTIOPTHPOBKH YTICBOAOPOJOB NPH 33JAHHOM 3KCILIyaTal[HOHHOM JIHAa-
Ta30He TEMIIEPATy P H SKCILTY aTAHOHHBIX HATPY3KaX.

I'epmerm3upyromue (BHYTPCHHA 00OJIOYKA, BHEIIHAA OOONIOUKA, JICHHED),
pa3neuTeIbHBIE (MMPOMEKYTOYHbIC 00O0TOYKH) H H30IHOHHBIC CIIOH JOIDKHBI
H3TOTABIMBATHCS H3 MOJTHMEPHBIX MATCPHAIIOB.

KoHueBble (UTHHTH JODKHBI M3TOTABIMBATHCA M3 CTAJICH, YIOBICTBOPSIO-
mUX TpeOOBAHUIM 4.4.

4.6.1.3 Bce Marepuaibl, HCHONB3yEMBIC B KOHCTPYKUMH THOKOH TPyOBI,
JODKHBI OBITh CEPTU(GUIMPOBAHBI A1 MPHMECHEHHS B COOTBETCTBYIOIIUX OKPY-
JKaroIeH (MOpCKas BOAA) M TPAHCIOPTHPYEMOH (IPHPOIHBII ra3, He(Th u T. A.)
Cpenax B AMANIA30HE MPOSKTHBIX TEMIICPATYP IKCILTYaTALHH.

4.6.1.4 Ha3naueHue cpoxa ciy xObl THOKOTO TPyOONmpOBOAA AOJDKHO VYHTBI-
BaTh JCTPAJAIMIO MECXAHHICCKHUX CBOMCTB MAaTCPHANA B MPOLECCE MHOTOJICTHCH
IKCIUTyaTallny TPyOOIPOBOIOB U MOATBEPIKIATECS PACUCTOM.

4.6.2 TlosmmepHbIe MaTepHAJIbI.

4.6.2.1 HomeHK1aTypa KOHTPOIMPYEMBIX PETHCTpOM XapakTCPHUCTHK TOJIH-
MEPHBIX MATEPHATIOB, NMPUMCHACMBIX NPH H3TOTOBICHHH TCPMCTH3HPYIOIIHX H
Pa3aeIUTENIBHBIX CIOEB THOKOM TPYOBI, YCTAHABIMBACTCS HA OCHOBAHHH KOHCTPY K-
LMM M HA3HAYCHHA THOKUX TPYO, HCXOAA HX CIIEAYIOIIET0 COCTAaBA MAPAMETPOB:

.1 MEXaHUYECCKHUE XaPAKTCPUCTHUKH:

TPEICIT MPOYHOCTH IIPH PACTSLKCHHM,

NPEACTPHOE OTHOCHTCIIBHOC YTHHCHHE,

Mpeacs MPOYHOCTH IPH CHKATHH,

MpEAET MPOYHOCTH IIPHU CABUIE,

mpeAes MPOYHOCTH MPH U3ruoe;

MOJyJIb YIIPYTOCTH,

yAapHas BA3KOCTB,

TBEPIOCTH;
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COIPOTHBJICHHC HCTHPAHHIO,
octaroyHas ae(hopMarys CHKarus;

.2 (pU3MYECKHE XapAKTCPUCTHKH:

MJIOTHOCTE;,

KO3(()UIHECHT TEMIEPATY PHOTO PACIIHPEHHUST,
TEMIIEPaTypa MIABICHHS;

TEMIIEPaTypa Pa3MATuCHUS,

JIHaTa30H pabouuX TEMIIEPATYP;
BOIOTIOTJIOIICHHE;
ra30-/BOIOMPOHUIIAEMOCTE;

.3 IpyTHe XapaKTCPUCTHKU:

KO3(D(PHIHEHT TEIIOMPOBOIHOCTH,

CTapeHHUE;

TIOJI3Y 4ECTh,

XHMHYCCKOC CONPOTHUBICHAC K BO3ACHCTBHIO OKPY)KAFOLICH M TPAHCIOPTH-

pyemoi cpen;

COIPOTHBJICHHE OBICTPOH JCKOMITPECCHH;
JOATOBEYHOCTD;
JIOTIY CTUMBIE e (EKTHI (1yBCTBUTEIBHOCTE K HATPE3Y).

4.6.2.2 Ecmu BHYTpeHHs 000JI0YKA THOKOH TpyOBI mpeacTaBiieT coO0O0it
CTPYKTYpy, OOpa30BaHHYIO COBOKYITHOCTBIO Pa3HOPOIHBIX CIIOCB, H3TOTOBHTCIb
JODKEH 3KCTIIEPHMEHTAIBHO TTOATBEPAUTH CIIOCOOHOCTh HEOTHOPOXHOTO MAaTEpPH-

aJa yIOBJICTBOPAT TPCOOBAHMAM IO YCIOBHAM SKCIUTY aTAUH H CPOKY CIIY>KOBI.

4.6.2.3 JI;11 MOTMMEPHBIX MATEPHATIOB, 00Pa3yIOMUX H3OAHOHHbIC CIIOH

THOKUX TPYO, JOLKHBI OBITH OTPEACICHBL

30

MPEACIT MPOYHOCTH MPH PACTSDKCHHH,

IIPeICTbHOE OTHOCHTCIIFHOE YITMHCHHE,

TIpeaCT MPOYHOCTH HPH CIKATHH,

MOZYTb YIPYTOCTH;

IIOTHOCTS,

KO3(h(PHIMEHT TENIONMPOBOIHOCTH (B CYyXOM COCTOSHHH H B BOJIE);
TeMIeparypa IUIABJICHUS,

TEeMIepaTypa pa3MATUYCHHS,

JIHANA30H paboyNX TEMIIEPATYP;

BOZIOTIOTIIOIICHHC,

JIOJITOBECYHOCT.

4.6.2.4 ]Iy repMETU3HPYIOIUX MATCPHATIOB JOUKHBI OBITH OTIPEACIICHBL
TepMETH3HPYFOIIUE CBOMCTRA,



TEMIIEPaTypa MJIABICHUS,

JIMamna3oH pabouux TeMIeparyp;

JIOJITOBEYHOCTb.

4.6.2.5 JIng 31€MCHTOB IJIABY4YECTH JOJDKHO OBITh ONMPCACICHO BIHSHHE TH-
JPOCTATHYECKOTO CYKATHSI, BOAOTIOTIOMICHHS M MOJI3Y YECTH.

4.6.3 Meramm4yeckne MaTepuaibl.

4.6.3.1 HoMeHKJIaTy pa KOHTPOJIHPY EMBIX XaPAKTEPUCTHK METAJUTHYCCKHX
MaTepHaoB, MIPHMEHACMBIX NIPH H3TOTOBJICHHH THOKHX TPyO, CHIIOBBIX CJIO-
€B KOMIIO3UTHBIX THOKHX TPYO M KOHIIEBBIX ()UTHHIOB, COACPIKUT CIICAYFOLIHE
XapaKTEPHCTHKH:

.1 MEXaHMYECKHUE XaPAKTCPUCTHKH:

XHMHYCCKHH COCTAaB;

MaKpo- 1 MUKPOCTPYKTYPY METaJLIa;

BPEMCHHOE CONMPOTHBIICHHUE IPH PACTHKCHHH,

TPeAes TCKY YeCTH,

OTHOCHTEIBHOC YJTHHCHHUE,

yaapHas BI3KOCTb, ONpeJelicHHAas Ha oOpasuax Illapmm, 111 KOHLEBBIX
(DPUTHHTOB C TOIIMHON CTEHOK 00JIee 6 MM ITPH MHHHMAJTBHOM TEMIIEPAType IKC-
mwiyarauud MeHbie 0 °C (oM. 4.3.3.3);

TBEPAOCTh OCHOBHOTO META/UIA M METAJIIa CBAPHBIX COCTMHCHHIA,

Pe3yIBTaThl UCTIBITAHMH HA CIUIOIIMBAHUE M HA Pa3gady Ui LEIbHOMETaI-
JIIECKUX TPYO,

MOZYJIb YIIPYToCcTd U ko3¢ duuuent ITyaccona;

JAHHBIC IO KOPPO3HOHHOM CTOMKOCTH MPH BO3ACHCTBUH TPAHCIIOPTHPYEMOH
U BHCIIHEH cpeasl (MOPCKOM BOBI),

JAHHBIE IO 3PO3HOHHOHM CTOHKOCTH NIPH BO3ACHCTBHM TPAaHCIIOPTHPYEMOMH
cpenst,

KpHBas YCTAJIOCTH NPHU HATPYKCHUH HA BO3AYXE H B KOPPO3HOHHO-arPECCHB-
HBIX CPEAax, MOACIUPYIOMIHX TPAHCTIOPTUPYEMYIO CPEY H MOPCKYIO BOAY;

K03()(PULIHECHT TEMIIEPATYPHOTO PACIIHPEHHUS,

.2 OpyrHe XapaKTepUCTHKH:

XHMHUYECKUH COCTaB;

KOPPO3HOHHAS CTOMKOCTB;

3PO3HOHHAS CTOMKOCTB,

IUKIMYECKAs YCTATIOCTh/IIPEAEI BHIHOCTUBOCTH,

CTOWKOCTh K BOJOPOXHO-HHIYIHPOBAHHOMY H CYJIb()HIHOMY PACTPECKH-
BaHHIO.
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5 CBAPKA

5.1 OBIIIUE NOJIOXKEHMSA

5.1.1 TpeOoBaHuA HACTOAIIETO Pa3Acia PACHPOCTPAHIIOTCS HA CBAPKY KOH-
CTPYKIMH CTANBbHBIX HMOJBOAHBIX TPYOONPOBOJHBIX CHCTEM, MOMJCIKAIIHX TEX-
HHYECKOMY HAOIFONCHUIO M OCBHACTEIHCTBOBAHUIO PETHCTPOM B COOTBETCTBHH C
TpeOoBaHmsIME IPYTHX pasaenoB [Ipasun MITT.

5.1.2 O0BbeM TeXHHYECKOT0 HAOIIOACH 1.

5.1.2.1 IIpu BHIMOIHECHUH pabOT IO M3TOTOBJICHHIO CBAPHBIX TPYO U CBap-
K TpyOONpPOBOAOB M U3ACTHHI I NOJBOAHBIX TPAHCIOPTHBIX CHCTEM JOJKHBI
BBHIMOMHATECA TpeOoBamusa 4acTH XIV «Csapka» IlpaBun xnaccuuranun u
nocTpoiikn Mopckux cynoB U yactu XIII «Csapka» [IpaBun kiaaccupuKaimm,
nocrpoiikn u obopynosanus [IBY/MCII ¢ y4yetom TpeGOBaHHI HACTOSAIIETO
pasznena.

TexHuueckoMy HaOMONCHUIO Perncrpa moaiesxar:

HCIBITAaHHA HA CBAPUBAEMOCTh OCHOBHOTO METAJUIA TUCTOBOM CTANH (LITPHII-
ca) u Tpyo;

MPOU3BOACTBEHHBIC CBAPHBIC COCIUHCHHUS (3aBOJCKHC) CBAPHBIX TPYO;

TEXHOJIOTHYCCKUE MPOLECCHl CBAPKH W MOHTAXKHBIC CBAPHBIC COCIHHCHE,
BKJIFOYAS TEXHOIOTHIECKHE MPOIECCHI PEMOHTA.

5.1.2.2 O6beM KOHTPOJISI MPH HCTIBITAHUAX HA CBAPHBACMOCTH OCHOBHOTO Me-
TaJU1a MpeACTaBicH B a0l 5.1.2.2.

5.1.2.2.1 VicnbiTanus MO ONpPEAETICHUIO CTAHJAPTHBIX MEXaHHYECKHX Xapak-
TEPUCTHUK CBAPHOTO COCAUHCHHS.

ITpoG6s! mrpunca Beipe3arorcst oT 1/4 + 1/8 mupunsb!. IIpoOsr 0T TPYOBI BEIpE-
3aI0TCS CO IIBOM nocepeauHe. CBapka MITPUIICA BHIOJIHACTCS IIPH YPOBHE TEILIO-
BJIOKCHHUS, COITIACOBAHHOM C PerucTpoM, 0OBIMHO COOTBETCTBYIOLIEM ITPOH3BOA-
CTBEHHOMY 3HAYCHHIO I TPYO.

HcnpiTanusa Ha pacTshKEHHE CBAPHOTO COSAWHEHHS INTPUIICA MPOBOAATCA B
NOTHOM TommuHe. VICTIBITaHAS Ha PACTsDKECHHE 3aBOICKOTO CBAPHOTO COCAWHEHHS
TPYOBI MPOBOAATCS UL TONIIUH A0 32 MM — C IMPABKOH 3aTOTOBOK, A1 OOIBIIHX
TOJIIUH JOMY CKAIOTCA HCTIBITAHNS IIMTHHAPHISCKUX 00pa3LOB C MPABKOI TOIBKO
3aXBATHBIX YACTEH 3aTOTOBOK.

Ha muueBoi/KOpHEBOH 3aru0 HCHBITHIBAIOTCH ITOJHOTOIIUHHBIC OOPa3LbI
6e3 mpasku. JIOmMyCKaeTCS MPEeABAPHUTEIBHAS AC(OpMALII MEKAY ABYMS ILIOC-
KOCTAMHM 00pa3LoB U3 TpyObl HA KOPHEBOH 3arH0.

ITpaBka 00pa3uoB HA OOKOBOI 3arHb HE PEKOMEHIY €TCAL.
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Tabnuma 5.1.2.2

O0beM KOHTPOJISA IIPH HCNILITAHHAX HA CBAPHBAEMOCTD
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HcnpITanust CBapHOTO COSAMHEHUS (CTBLIKOBOM MOB U MPOOJIHHBIN/CITHPAIbHBIH OB TPYObI)
Ot mmcta —
Hcnbrranus
2 mt.
IO OTIpeJISIICHUIO
pen a1
CTaHJAPTHBIX
ap CBapHOTo OpHo
MeXaHHYSeCKHUX OT 0JIHOTO KOHITA 1/1
CThHIKA, TEILTOBJIOKCHHE
XapaKTepUCTHK
OT TPYObI —
(5.1.2.2.1), B TOM
1 mr.
21 (W CH
€O IBOM
PacTsoxenne ITomepek miBa, IIpn
CBapHOTO JUISI IITPUIICA 171 2 2 KOMHATHOH 2
COC/THHCHHSA B IIOJTHOH TOJIIIUHE TeMIepaType
JInnepoii
¢ IBYX CTOPOH
3arut 4 P
(5.43) Iomepek niBa 11 3 3 H GOKOBOH, 3
o TIpY KOMHATHOH
TeMIepaType
Ilonepex mBa
HAJIpe3 TI0 METAJLTY
. (Hap Temnepartypa
YnapHblit u3rud TIBa, JIAHAH AT TAHHH
(5.1.23.1 CILIABJICHUSI, 30HE 11 12/21 12/21 12/21
YCTaHABITMBACT-
u35.1.23.2) TePMHYECKOTO BIIASHUS
cst Peructpom
B2U 5 MM
OT JINHUM CIUIABJICHHA)
MakpocTpyk
POCTPYXTYPa, Temrmutet
TBEPAOCTD 1/1 1 1 1

mo Bukkepcy

MMOTIEPEK TIBA
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IIpodondicenue maén. 5.1.2.2

1 2 | 3 | 4 | s | 6 7
CrienyaibHbIE HCIIBITAHUS
Henbitanus STIHTHH;E Opno Termio-
ma CTOD ' BJIO’KEHHE.
4-x cpap- | 36:
CBAPHOTo L OT OHOTO KOHITA 3/1 |meix cmi- | (7+5) Tlpu Tpex 36
COETUHCHNUS KOB, OT Tpy- «3  |Temmepatypax,
(5.1.2.2.2,5.1.2.4 bl — 4 ycTaHaB/MBac-
ns.44) . e MbIX PerrcTpoM
CO IIBOM
HcnpiTanus OT oHOTO KOHIa 3/1 1 3 3
Ha CTOMKOCTH
K CyabHuIHOMY
PacTpeCKUBAHHIO
[0/] HalIPSDKSHHEM?
(5.125u54.1D
HcnpiTanus OT OOHOTO KOHIA 3/1 1 3 3
Ha CTOMKOCTh
K BOZIOPOIO-
HHIYIMPOBAHHOMY
/ cTyneH4YaToMy
PpacTpeCKUBAHHIO
(5.1.2.5u5.4.2)

! Kpome mpokata u Tpy0 Uit TpyGonposogor kiacca L — L2.
* JIna mpoxata u Tpy6 ULt TpydonpoBoaoB Kiacca L2 u G2.

5.1.2.2.2 Ucnsrranns sa CTOD cBapHOTO COCAMHEHHUS.

ITpu ompeneneHUN CBAPHBACMOCTH MCTAJUIA IITPHIICA HJIH TPYO CBApKa BbI-
MOMHACTCA B COOTBETCTBHH C TPeOOBAaHWAMH 5.2.4 MO CHEIHANBHOH pas3Acike
KpoMOK. CBapka BBIMONHACTCS NMPH YPOBHE TCILIOBIO)KCHHS, COOTBETCTBY FOILETO
CBAPKE MOHTAKHBIX CTHIKOB TpyOomposoaa. Mccrenyrores ase odmactu 3TB.

ITpo6s1 mrpunca Beipe3atoTcsa ot 1/4 + 1/8 mmpunbt. [TpoOsr OT TPYOBI BbI-
pe3aroTcsa co mMBOM mocepeauHe. CBapka INTPHICA BBINONHACTCS MPH YPOBHE
TEIUIOBIOKCHHSA, COTJIACOBAHHOM C PerncTpoM, 0OBIMHO COOTBETCTBYIONIEM TIPO-
HM3BOJICTBCHHOMY 3HA4CHHIO 1y TpyO. Mccmenyrorca nee oonactu 3TB: BOmu3u
JUHUH CIIABICHHA («OIIDKHSD TTO0 OTHOLICHHIO K CBAPDHOMY IIBY) M Y TPAHHLIBI
TPaBUMOCTH («NanbHAD»). KonmyectBo 00pa3snoB mpH KaKIOH TeMmmeparype |
JUISL KOKIOH uccnenyemoit oonactu 3TB qomkHO OBITH JOCTATOMHBIM A TOIY -
YCHHS TPEX KOPPEKTHHIX Pe3ynbTaros. Kak mpasuio, Npu KAKIOH TeMIeparype
JOCTATOYHO UCIIBITATH 10 7 00pa3LoB ¢ Haape3oM mo «OmmwkHei» 3TB u 5 06pas-
OB MO «xaiabHei» 3TB.
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ITpn BCTIBITAaHUSX, MPOBOAMMBIX IIPH MIEPBOHAYATEHOM MPH3HAHUH TIPSIPH-
ATHA (A3rOTOBHTENA) TPYO, a TAKKE MPH OCY INECCTBICHUH TEXHHYCCKOTO HAOO-
JCHHS 32 CBAPKOH MOHTAKHBIX CTHIKOB TPyOOmpoBoJ0B HcmbiTanus Ha CTOD
NPOM3BOAATCS IPH TEXHOJIOTHYCCKHX MAPaMETPax MpoIecca H Cocode pa3aeiaku
KPOMOK, IIPHHATBHIX IPH MPOU3BOACTBE, B COOTBCTCTBHH C 5.4.4.

PazmeTka Haapesa MPOU3BOJUTCH:

IO IEHTPY CBAPHOTO MIB3,

N0 JMHHUHM, IPOBCACHHON TaKuM 00pa3oM, YTOOBI COACP/KAHHE META/UIA IIBA
H OCHOBHOTO METaJIIa 0 00€ CTOPOHBI OT JIMHHH COOTBETCTBOBATIO 50% £ 10%.

5.1.2.3 O6beM ucCHBbITAaHHH TPH OZOOPCHHUHM TEXHOJOTHHYECKUX IIPOLCCCOB
CBApPKH JOJDKEH COOTBETCTBOBATH pasA. 6 yactu X1V «Crapka» [TpaBun knaccugu-
KaIlMH ¥ MOCTPOMKH MOPCKHX CYIOB C Y4€TOM TPeOOBAaHHI HACTOAIIETO paszcia.

5.1.2.3.1 /Ijns1 ucnbITaHUH HA YOAPHBIN H3rHO CBAPHBIX COCAUHCHHUM MPH MO/ -
TBEPKACHUH CBAPHBACMOCTH CICAYET M3rOTABIMBAarh Mo TPH o0pa3ua oT cepe-
JUHBI IIBA, OT JTUHUH CIUIABJCHHUS H 2 K 5 MM OT JIMHHH CIUIABJICHUA CO CTOPOHBL
MOCJICAHETO MPoXoaa mpu ceapke. 11o TpeboBanmio Perncrpa MOTyT OBITH BHIIIOJI-
HEHbI JOTIOJHHUTCIbHBIC UCTIBITAHHA HA 00pa3uaX, OTOOPAaHHBIX OT MPOTHBOIO-
JOKHOHM MOBEPXHOCTH.

5.1.2.3.2 Ilpu 0700peHHU TEXHONOT HYECKUX MPOLECCOB CBAPKH BHITIOTHACTCS
pOTPaMMA HCTIBITAHHK MO ONMPEACICHUIO CTAHJAPTHBIX MEXAHHYCCKUX XapaKTe-
puctuk (cM. Tabm. 5.1.2.2), B KOTOPOIt H3MEHACTCA KOJHMUYECTBO U PACTIONIOKECHHE
00pa3ioB Ha yaapHsii u3rud. ClieayeT H3roTaBIMBATh IO TPH 00PA3IA OT CePeIu-
HBI B4, OT JINHUH CIINIABJICHHUA H 2 ¥ 5 MM OT IHHHH CIIABIICHHA C I(.':DKI[OfI CTOpO-
Hbl m1Ba. [Ipu Tommune MeTamia doaee 26 MM JOTIOTHATCIPHO H3TOTABIHBACTCS
TaKol ke HabOp 00pa3LOB A1 KOPHEBOH 30HBI 1IBA. JIOTIOMHATEIHHO H3TOTABIIH-
BAIOTCA 3 MIIMHAPHYCCKHX 00pa3Lia HA PacTsHKCHUE METAUIA IBa (OT CEPeAM-
HEI I0BA BIOJb IIBA). [10 TpeOoBaHuio PerucTpa MOTYT MPOBOIUTHCA HCITBITAHUS
CBapHOTO IBA HA M3JIOM Ha oOpasmax tuma «nick-breal» cormacHo Crammapry
API 1104 ¢ aranmu3oM Ae()EKTOB B U3IOME MO COTTIACOBAHHON METOIHKE.

5.1.2.4 Ucnoerranus vHa CTOD meranma CBapHOTO COSOHHCHHA 00A3aTCITb-
HBI JUIA CBAPHBIX COeAWHEHWM TpyOomposonos kimaccos L1 — L3 u G1 — G3
(cMm. 4.1.3). Mns tpy6onpoeoaos kinacco L u G ucnbitanus Ha CTOD meranna
CBAPHOTO COCAMHCHHS MOTYT MPOBOJUTECS MO TpeOoBaHmiO Peructpa.

5.1.2.5 Koppo3HOHHBIC HCIBITAHUS OOS3aTCIbHBI I CBAPHBIX COCTMHCHUI
TpyOomposoxos kiaccos L2, G2 (cm. 4.1.3). B npounx ciay4asx HCIBITAHHSA MO-
ryT MPOBOAMTHLCA 1O TpeOoBaHmO Peructpa.

5.1.2.6 O0BpeM UCHBITAHUH MPOW3BOACTBCHHBIX CBAPHBIX COCAMHEHHH, €CITH
HE COIVIACOBAHO WHOC, JOJLKCH COOTBCTCTBOBATH TPEOOBAHMSM I OXOOPCHHSA
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TEXHOJOTHYCCKUX mpoueccos cBapku. Mcmbiranusa Ha CTOD MmeTaiia CBapHOTO
COCIHHCHHUS M KOPPO3HIO MPOU3BOAATCS 0 TpeOoBaHm0 Perucrpa. O0beM KOH-
TPOJISI MPOU3BOACTBCHHBIX CBAPHBIX COCAMHCHUH, €CIIM HHOE HE COIIACOBAHO C
Peructpom, 10mKeH COCTABIATh HE MeHEE 1 % CTHIKOB.

5.1.3 Texuu4eckasi JOKYMEHT ALIHSI.

TexHmUeCKas JOKYMCHTAIUSA IO CBapKe, MPEICTaBIIeMas Ha ON0OPEHHUE 110
MPOCKTY MOJBOAHOTO TPYOOIIPOBOAA, YKa3aHa B 1.5. TexHuueckast JOKyMEHTALH,
TOZIeKAIAs PACCMOTPEHHUIO PeTncTpoM B mpouecce 0X00pSHUS TEXHOJIOTHYC-
CKHX IPOLECCOB CBApKH M CBAPOYHBIX MAaTCPHAJIOB, JO/DKHA COOTBETCTBOBATH
TpeboBanmsim 6.1.3 u 4.1.2.1 yactu XIV «Cpapka» [IpaBun kmaccupuxanyu U
MOCTPOHKH MOPCKHX CYAOB.

5.2 TEXHOJIOTHYECKHE TPEBOBAHMSA
K ITPOIIECCAM U3T'OTOBJIEHUS CBAPHBIX KOHC TPYKIIMI
IMOABOJHBIX TPYBOIIPOBOTOB

5.2.1 O0mue TpedoBaHMSL

Hacrosmas riaBa pacnpOCTpaHACTCs HAa CBAPOUHbIEC PAOOTHI, KOTOPHIC BHINOJ-
HSIOTCS B IIEXy, HA MECTE YIJIAIKH HJIH MOHTaXa. PaccMarpuBaercs cBapka yriie-
POAMCTON, HU3KOIETHPOBAHHOM U ITAKUPOBAHHOH cTamu. [Tocne HA MpUMEHAET-
Cs TUTAKAPOBKOH BHYTPB 11 TPyOOTpoBoaoB KiaaccoB L2, G2 (cm. 4.1.3), TpaHc-
MOPTHPYIOIINX arPECCHBHBIC CPE/IBI, CCIIH OCHOBHOH METAJLI — YITICPOUCTAS HITH
HH3KOJICTHPOBAHHAS CTAJb — HE YAOBICTBOPACT TPEOOBAHMAM IO KOPPO3HH.

OO0mmue yka3aHud Mo CBApKe JOJDKHBI COOTBETCTBOBATH pasd. 2 vyactu XIV
«Cpapka» [IpaBun kraccupukanmuy U HOCTPOMKH MOPCKHX CYIOB, a TaKKe
paza. 2 yactu XIII «Csapxka» [IpaBui kiaccu(puxaiyy, NOCTPOHKH H 000pyHO-
Banmsa [IBY/MCIL

5.2.2 Texnos0oru4ecKkne Nponecchl CBAPKM.

Ecnn MHOE HE COTJIacOBAHO C PEerHCTpOM, MOTYT MPUMEHATHCS CIICAYFOLINC
TEXHOIOTHYECKHE ITPOLECCHL:

PYYHASA IyroBas CBAPKA IUIABAIIUMCS IOKPHITHIM 3JICKTPOJOM;

JyroBasi CBAPKA MOPOLIKOBOH MPOBOJOKOW O€3 AOMOIHHUTEIBHOM Tra30BOM
3aIUTHL,

JIyroBas CBApKa MOPOIIKOBOM MPOBONOKOH B Cpe/e 3alIUTHOTO rasa;

JIyrOBasi CBAPKA ILIABAIIMMCS 3JICKTPOJIOM B CPEIC 3aLIMTHOTO ra3a;

JIyroBasi CBApKa BOJb()PAMOBBIM 3IEKTPOIOM B CPEAC 3aLIMTHOTO Ta3a;

ABTOMATHYECKAs AYTOBAI CBapKa Mox (urocom;

TIA3MEHHAS CBAPKa,
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BBICOKOYACTOTHAs cBapka (CBY).

B 3aBOACKHX YCIOBHAX PEKOMEHIYCTCS MPUMCHATh ABTOMATHYCCKYHO XyrO-
BYIO CBApKy IOZ (IIFOCOM H B Cpeze 3aIIUTHOTO Tasa.

5.2.3 IIpon3BoACTBEHHBII NEPCOHAN H KBAM(PHKAINS CBAPIHKOB,

5.2.3.1 Bce paboTsI O cBapke KOHCTPYKIHIHA MOJBOJHBIX TPAHCIOPTHHIX CH-
CTEM, IOUISKAIIUX TEXHUICCKOMY HAOMOACHHIO PerncTpa, 10/DKHBI BBIMOTHATE-
Cs TONBKO KBATH(DHUIMPOBAHHBIMU CBAPLIMKAMH, HAJUICKammM oOpa3oM arre-
CTOBAHHBIMH H MMEIOIIMMH JCHCTBYOIICE CBHACTCIBCTBO O JOMYCKS CBAPIIHKA,
BbITaHHOE Peructpom cornacho pasa. 5 yactu XIV «Ceapka» [TpaBun knaccugu-
KAIlMA | TOCTPOUKA MOPCKHX CYIOB.

OOure TpeOOBaHHUS MO KBATH(HKALMH MCPCOHAA JOJDKHBI COOTBETCTBOBATh
pa3z. 2 yactu XIIT «Csapxa» [IpaBun kaaccupukanuy, HOCTPOHKH 1 060pyAOBa-
wus [TIBY/MCII ¢ yuetoM TpeOOBaHHUIT HACTOSINETO Pa3Acia.

5.2.3.2 Jlo mpoBeACHUA aTTCCTALMOHHBIX HCTIBITAHHH CBAPLIMK JOJDKCH Iy -
TeM OOYYCHHA ¥ NPAKTUKU TOJIYyYHTh 3HAHUS B CICAYFOMMX 001acTiAX:

OCHOBHBIC CBAPOYIHBIC TCXHOJIOTHH,

TEXHHYECKHE TPEOOBAHMS K CBAPOUHBIM MPOLIECCAM;

COOTBETCTBYFOIIIE METOIBI HEPA3PY MAOMIETO KOHTPOJLA,

KPHUTEPUH NMPHEMKH.

5.2.3.3 McnipiTaHus O aTTECTALHH CBAPIIUKOB MPOBOAATCSA I COOTBETCTBY -
FOIIUX MOJIO’KCHHUH MIBA MPH CBApKE, MAPOK MATEPHANIA H TEXHOJOTHYCCKHX IPO-
neccoB cBapku. CBApINUKH TOJDKHBI OBITH aTTECTOBAHBI B OOIACTH OXHOCTOPOH-
HEH CBapKU BCTHIK TPyO B TpeOyeMOM OCHOBHOM MOJIO’KCHHH. [10 COTNIAIICHHEO
CBApIIUKH MOTYT OBITh aTTECTOBAHbI TOIBKO I BBITOJHCHHUS HEKOTOPBIX BUIOB
CBAPHBIX IUBOB, MPOBAPKH KOPHA IIBA, C ONPEACICHHBIME HPHCAIOYHBIMA MaTe-
puanamu u 3aeKTpogaMu. CBapINUKY, BHIMOIHAONINEC PEMOHTHYIO CBApKY, MOTYT
OBITH ATTECTOBAHBI TOIBKO B OOIACTH 3aBApKH AC()EKTOB MPHU YCIOBUH, YTO BBI-
TIOJHSIOT TOJIBKO JAHHbIC BUABI PEMOHTHOM CBAPKH.

5.2.3.4 Artecranus JODKHA MPOBOJUTHCS C HCIOIb30BAHHEM TOTO JKE CAMOTO
HITH aHAJIOTHYHOTO 000PYAOBAaHHUSA, KOTOPOE HCIONB3YCTCS IIPH MOHTAXE H B pe-
aJbHBIX YCIOBHAX HA MPOM3BOACTBE H TPYOOYKIAZOUHOM CymHe. UHbIe ycaoBHA
JIOIy CKAKOTCA IO cornacoBaHmo ¢ Peructpom. Ecii mepepsis B paboTe CBapIIuKa
cocTaBiIeT Oosee 6 MecAueB, TPeOyeTCs AOMOTHUTEIBHAS ATTCCTALHSL.

5.2.3.5 Cpapmuky, BHIIONHSIOIIHE MOABOIHYEO CBAPKY «CYXHM CIIOCOOOMY,
JOJDKHBI OBITh CHAYaJA aTTECTOBAHBI AT HA3CMHOM CBAPKHU H JOJUKHBI Il'pI/I06—
PECTH OIBIT CBAPKH IO BOHOﬁ. ATTeCTaI.[I/IOHH]:Ie UCTIBITAHUA CBAPIIUKA, BBIIIOJI-
HAFOIIETO NOJBOTHYIO CBAPKY, JOJDKHBI MPOBOAUTHCS TSI KOHKPETHOTO MPEABA-
PHTENBHO aTTECTOBAHHOTO TEXHOJOTHYECKOTO MPOIECcca.
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5.2.4 Ocnoenoii marepuaj. CBapUBAEMOCTb.

5.2.4.1 Csapxka mpo0 17t 0700peHHsI OCHOBHOTO METAJLNIA 0 CBAPHBAEMOCTH
MPOBOAUTCA ATTCCTOBAHHBIMH CBAPIMUKAMY, IIOTOHHAS SHEPTUs IIPH CBapKe MPod
JOJKHA COOTBETCTBOBATH MIPUMEHSICMOH B IPOH3BOACTBE. Peructp snpase motpe-
60BaTh M3MCHCHUS YCIOBHH CBAPKH CCPTH(IMKAMUOHHBIX MPOO.

5.2.4.2 TeomeTpusa CBApHOTO COCAMHCHHS JO/DKHA BKIFOYATH OTHY MPAMYEO
KpoMKy. [IpuMepsl MOATOTOBKA KPOMOK W KOHCTPYKTHBHBIE DJIEMEHTHI CBAPHO-
r0 COCAMHCHHU NMOKA3aHBI HA puc. 5.2.4.2. JIomyCKaeTcs, mo COINACOBAHHIO C
PeructpoM, MpOBOAUTH MCHIBITAHHMS HA CBAPHBAEMOCTH HA CBAPHBIX COCIMHCHH-
SX C peanbHOHN (IPOM3BOACTBCHHOH) reoMerpucii. B 3TOM Cliyyae MOXKET OBITh
VBEJIHYCHO KOTMYECTBO HCIBITATEIbHBIX 00pa3L0B, HEOOX0AMMOE AT MOy YCHHS
TpeOyEeMOTO KOJHMYCCTBA KOPPEKTHBIX PE3YIBTAaTOB.

Koncmpyxmufmbte NeMeHmbl Koncmpylcmum—tbze anlemenmol wisa
nOO2OMOBKY KpOMOK U MEeXHONO2UA C8aPKY

Asmomamuueckan ceapra noo gmocom

0,815

Puc. 5.2.4.2
CpapHble COSTUHEHHsI JUUIsI UCTIBITAHUIH Ha CBapUBAEMOCTh

5.2.5 Cpapounblie MarepHaJIbL
5.2.5.1 Cpapounblc MaTepHaibl, IPUMEHIEMbIC TI1 CBAPKH KOHCTPYKIMH
MOABOJHBIX TPAHCHOPTHBIX CHCTEM, MOMNCKAIMX TEXHHYCCKOMY HaOmrome-
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HUKO Peructpa, IOmKHBI ObITh, KaK MpaBuiao, ono0pensl Permcrpom. [Mopsimox
OPUMEHCHHS M OJOOPCHHS CBAPOYHBIX MATCPHANOB JODKSH COOTBETCTBO-
Bartb 2.5 yactu XIII «Capxa» [IpaBun kmaccu(pukanyu, moCTpoiKkyu u 000pya0-
Bauus [IBY/MCII ¢ yuerom TpeOOBAHHN HACTOSIICH TJIABHIL.

5.2.5.2 Bp10op CBAPOUHBIX MATEpUAIOB A CBApKH TPyOONPOBOAHON Cra-
JH TPOM3BOJHUTCA AHAJOTHYHO CYJOKOPITYCHOH CTAJH COOTBETCTBYIOMICH MPOdY-
HOCTHO#M Kareropuu. J{msi CBapku TPyOONPOBOTHOM CTaM CJICAYCT MPHMCHSATD
MaTEPHAIBI TOJBKO C HU3KHM COACP)KaHUEM Boaopoaa kareropui HS mmu H10.
Caapounble MaTepHabl 17 Tpyoonposoaos knaccos L2, G2 (cM. 4.1.3) nomkHbL
00ecneunBarh JOCTATOYHYH0 KOPPO3HOHHYIO CTOMKOCTD CBAPHBIX COCTHHCHHH.

IIpu cBapke CTaiu MOBHINICHHOH M BBICOKOM IPOYHOCTH 0CO00C BHHMAHHC
JIOJDKHO YACATHCA NMPECAOTBPAMICHAIO 00PAa30BaHMS XOJOAHBIX TPCIIMH B 30HC
TEPMHYECKOTO BIMAHHA H MeTauie mBa. Kpome Toro, HeoGXoauMo coOmomarsb
TpeOOBAHHA K COOTHONICHHIO MEXKIY NMpPEACTIAMH TEKy4eCTH H BPEMEHHBIM CO-
MNPOTHBJICHHEM METAJLIA BA H OCHOBHOTO MCTAJIIA.

5.2.5.3 Jlo/mkHBI OBITH COCTABJICHBI HOAPOOHBIC paO0YHE HHCTPY KI[HH IO Xpa-
HCHHIO, OOPAIICHHIO, YTHIIM3AINH ¥ MOBTOPHOM CYHIKE PACXOMHBIX CBAPOYHBIX
marepuanoB. Oco00e BHUMAHHE CICAYET YACIATh OOPALICHHIO CO CBAPOYHBIMU
MarepHaJaMH NpPH MOJBOJHON CBAPKE «CYXHM CHOCo00M». JIOJDKHBI OBbITH pas-
paboTansl pabovne HHCTPYKIUH IO XPAHCHHIO H OOPALICHUIO MPHMEHHUTEIBHO K
PACXOTHBIM CBAPOYHBIM MAaTEPHANAM HA CYAAX MOMACPIKKH U B CBAPOUHBIX KaOu-
Hax, a TakoKe IO TCPMETH3ALNY H IIEPEAade B CBAPOUHYI0 KaOHHY.

5.2.6 Oomue TpedoBaHNsi K BLINOJHEHHIO CBAPOYHBIX PadoT.

5.2.6.1 [lng BceX TEXHOJOTMYECKHMX IPOLECCOB CBAPKH, PACCMAaTPHBAECMBIX
B HACTOAIIEM paszesic M MpOXOAAIuX omoOpeHue mo TpeboBaHmsM Peructpa,
JODKHBI OBITh COCTAaBICHBI IOAPOOHBIE TEXHOJOTHYCCKHE HHCTPYKIMH.
TexHoMOTHYECKHE HHCTPYKIHWH JOJDKHBI 00€eCIeYHBaTh BHIIOJIHHMOCTH BCEX OT0-
BOPEHHBIX TPeOOBaHUIA.

5.2.6.2 Texnomoruyeckne MHCTPYKUMH HA CBAPKY JOJDKHBI, KAK MHHHMYM,
COZEPXKAaTh CIEAYIOIHUE JAHHBIC:

KaTeTOPHUIO OCHOBHOTO METalia B COOTBETCTBHH C TpeOoBaHmsmu Ilpa-
w1 MIIT u xacc TpyOonmpoBozaa;

JUAMETP U TOJIIUHY CTCHKH TPYO (MM MX AHAMA30H),

pazaenKy KpoMoK i (hopMy CBAPHOTO COCAMHEHHSA C IOy CKAMU,

TEXHOJIOTHYECKHH MPOLECC CBAPKH,

KOJIMYECTBO M MECTO PACIIOTIOKEHH S CBAPINHUKOB;

CBAPOYHBIC MaTepHabI (0H00peHHbIe PerncTpom);

COCTAaB ra3oBOi CMECH H PaCXOx;
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JHAMETP 3JICKTPOAA/TIPHCATOYHOH MPOBOJIOKH,

pacxon MpUCAIOYHOM NMPOBOJIOKH H (roca;

MapaMeTpsl CBApKH: TOK, HANPSDKCHHE, POA TOKA, MOJIPHOCTH, CKOPOCTB
CBapKH, BBUICT 3JICKTPOAA M YTOJ MEXKIY SICKTPOAOM M H3ACIHEM I KAKIOH
JyTH (MM JUANA30H);

KOJIMIECTBO CBAPOYHBIX JyT M CBAPOYHBIX TOJOBOK (MOAA4Yy XOJOXHOH HITH
TOpSTYCH MPOBOJIOKH);

TOJIOYKEHHS TIPU CBAPKE M HATIPABJICHHE CBAPKH;

HAJIMYHUE MONEPEYHBIX KONCOaHUH 3IEKTPOAa;

AUAMETP MyHAITY KA,

KOJIMYECTBO IPOXOJ0B (B TOM YHCIIC I KOJNBLEBIX CTHIKOB — 0 HA4aua Ine-
peMenieHu TpyOOy KIaJ04HOTO CY/IHA),

3aKpEIUVICHUE (BHYTPH WITH CHAPYKH);

TEMIIEPATypy MPEABAPHTEILHOTO MOAOTPEBA (ECIIH MPHMEHACTCA);

BPCMCHHBIC HHTCPBAJIbI MCKAY IMPOXOAaMM,

JHATIA30H TEMICPATyP MEPEA HAJNOKCHUEM KAXKIOTO TOCIICAYFOMIETO CIIOS,

TEPMOOOPAOOTKy MOCIE CBAPKHU (CCIIH MPUMCHSETCS).

5.2.6.3 B ciy4yac moaBOXHOW CBAPKH «CYXHM CHOCOOOM» TEXHOJOTHYECKHUE
HHCTPYKLHH HA CBAPKY JOJDKHBI TAKKE COACPIKATH CICAYOIIAC JAHHBIC:

DIyOHHY BOJbI (MUHMMAJIBbHYF0/MAKCHMAIBHYIO);

JABJICHAC BHYTPH KaMEPHI,

COCTaB ra3a BHYTPH KAMEPEI;

HauOOIBIIY IO BIQKHOCTh B KAMEDE;

TEMIIEpaTypy B KaMepe (MHHHMATEHYH/MAKCHMAILHYIO);

JUTHHY, THIL ¥ pazMep (ana;

MECTO 3aMepa IMCKTPHICCKUX NTAPAMETPOB CBAPKH;

CBAPOYHOE 00OPYAOBAHHE.

5.2.6.4 TeXHOIOTHYECKHE HHCTPY KUK HA PEMOHTHYIO CBAapKy JOJDKHBI OBITh
Pa3paboTaHbI HA OCHOBE OTUYETA 00 ATTCCTAMOHHBIX HCTBITAHUAX TEXHOJIOTHIEC-
KOTO MPOIIeCca PEMOHTHOI cBapku. OHH JOJDKHBI BKJIFOYATh CICAYFOMIYIO JOTION-
HUTEJIBHYIO HH()OPMALHIO:

cnoco0 BrIOOpPKH Je(eKTa, MOATOTOBKY IOA CBApKY;

pa3MepBI 30HbI PEMOHTHOM CBapKH;

BHJIBI H 00BEM HEepa3py LIAOILETO KOHTPOJIA NOCIIE BRIOOPKHU Ae(eKTa i mocie
PEMOHTA.

5.2.6.5 IIpu BHECEHUU U3MEHEHHH B TEXHOJIOTHHYECKHI MPOLIECC CBAPKH IPO-
BCJCHHC HOBBIX HCIIBITAHHI TPEOYCTCS B CICAYOIIX CIy4asx, €CIIH HHOE HE CO-
I71acoBaHoO ¢ Permcrpom.
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OCHOBHO# MeTaLT.

MOBBIICHUE POYHOCTHOM KaTETOPHH;

H3MEHEHHE COCTOSHUS OCTABKY;

H3MEHEHHE TEXHOIOTHH H3TOTOBJICHHUS,

moboe ysenmcHue P Gonee, ueM Ha 0,02, yeemmuenue C, 6osee, 4eM Ha
0,03 u comeprkanus yriepoaa 6oaee uem Ha 0,02 %;

HM3MEHCHHE TPEANPUATHA-U3TOTOBHTEIA.

Teomerpus:

H3MEHEHHE JUaMeTpa TpyOs! (II0 COINIacOBaHuUIO ¢ Peructpom);

M3MEHEHHE TOJIIUHbI IITPHIICA/CTEHKH TPYObI BHE Auanaszona 0,757...1,5¢;

H3MCHCHHE PA3ICIKH KPOMOK, BBIXOISIICE 32 MPEACIIBI JOIY CKOB, YKA3aHHBIX
B YTBCPIXKACHHBIX TCXHHICCKHX Y CIIOBHAX

LCHTPUPYIOIIME 3QKUMBI IIPH CBAPKE TPYO: 3aMEHA BHY TPCHHETO KPEILICHHS
HA HApYKHOE W HA00OOPOT.

TeXHOIOTHYECKUH MPOLIECC CBAPKH:

M000€ U3MEHEHHE BUAA CBAPKH;

3aMCHA OJHOIYTOBOH CBAPKH HA MHOTOXYTOBYX) H HA00OPOT;

mo00c M3MCHEHME THIIA H MOACIH OOOpYAOBAHUS (BKIIOYAS IOABOHYIO
CBapKy):

H3MCHCHHS SNICKTPHYCCKHX MAPAMETPOB, BIMSIOUIMEC HA PEXKHM IECPEHOCA
HJTH MPOU3BOAUTETbHOCTD HAIJIABKY,

H3MEHEHHE THIIA, JHAMETPA, MAPKU CBAPOYHBIX MATCPHAJIOB,

H3MEHEHHE BBUIETA HICKTPOAA 34 MPEAEIbI AOMYCKOB, YKA3AHHBIX B YTBEPIK-
JCHHBIX TCXHOJIOTHYCCKHUX HHCTPY KITAAX,

HM3MCHCHHC COCTABA M PACX0/1a 3aIIMTHOTO rasa 6onee 10 %;

H3MCHCHHE OCHOBHOTO IOJIO’KCHHS IPH CBAPKE HA MOJIOKEHHE, HE COOTBET-
cTeyromee Tabm. 5.2.6.5;

HM3MCHCHHC HAMPABICHUS «BEPTUKAJILHO BHH3» HA «BEPTHKAIBHO BBEPX) HIIH
HA000pOT;

H3MCHCHHUC OJJHOIPOXOAHOH CBAPKH HA MHOTOIPOXOZHYO HIIH HA000POT;

H3MCHCHHE TMOJSIPHOCTH,

H3MCHEHHE OTOHHOM SHEPTHH NPH CBapke BHE AuanasoHa + 10 %, eciu unoe
HE COIIacoBaHO ¢ Perucrpom;

H3MCHCHHC BPCMCHHBIX HHTCPBAJIOB MC)KAY MPOXOAAMH BHC AOITy CTHMBIX IO
YTBCPKACHHBIM TCXHOJIOTHICCKHM HHCTPY KIHAM;

CHIDKCHHE TEMIIEPATY Pl IPEABAPUTEIBLHOTO MOAOTPEBA (€CIM MPUMEHACTCA),

000€ COKpAICHHE BPEMEHH OXJIKACHUS CBAPHOIO COCIUHEHHSA IO CPaBHE-
HHIO C aTTCCTALHOHHBIM HCTIBITAHUEM (/11 MOHTQXKHOHW CBAPKH);
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M000€ H3MEHEHHUE PEXKUMA TEPMOOOPAOOTKH IOCTIE CBAPKH (CCIIH MPUMEHSACTCA),

MONEPEYHBIC KOJICOAHMS 3IEKTPOA Ha pacCTOSHUE 00JIee TPEX HOMHHATBHBIX
JHAMETPOB, €CIIU MOICPEUHbIC KOJICOaHH HE TIPELY CMOTPEHBI,

COKpAIICHHE KOJIMYECTBA CBAPIIUKOB.

Ta6auna 5.2.6.5

JlonmycTHMBIe TI0JI0KeHHSI TIPH cBap
ITosoxkeHHE TIpH CBapKe ITosnosxeHusI IpH CBapke,
aTTeCTAIIHOHHOM NIPOGHI JUISI KOTOPBIX He TpeOyeTcst JOMOTHUTEIIbHAS aTTe CTALMS
PA PA
PC PA, PC
PF/PG PA, PF/PG
PC + PF/PG Bee
H-L045 Bee

J11 MOABOAHOM CBAPKH «CYXHM CIIOCOOOMY, TOTIOTHHTEIIBHO!

m000¢ U3MEHEHHE JABICHHA B CBAPOUHON Kamepe;

m000€ H3MEHEHHE COCTaBa ra3a BHYTPH KaMEpBI;

VBEIMYCHHE BIAKHOCTH B Kamepe Oonee yeM Ha 10 % OT ypOBHA mpH arre-
CTALTHOHHOM HCITBITAHHH.

5.2.7 Crapka Tpy0OnpoBOOB H3 IIAKHPOBAHHOI CTAJIH.

5.2.7.1 OOmme TpeboBaHUS K CBApKS TPyOOMpPOBOAOB C BHYTPCHHUM ILIA-
KHPYIOIIHM CIOEM J0JDKHBI COOTBETCTBOBaTh 2.8 yactu XIV «Cpapka» [IpaBun
KJIaCCH(DMKAIMH B MOCTPOHKH MOPCKUX cyaoB 1 2.9 yactu X111 «Cpapka» [TpaBun
krnaccuurauu, moctpoiiku u odopyaosanusi [IBY/MCII, ¢ yuetom TpeOoBaHuit
HACTOSIIEH INIaBbL

5.2.7.2 IIpou3BOACTBEHHAS CBAPKA YYACTKOB C KOPPO3HOHHO-CTOMKHM ILIAKH-
POBAHHEM MOXKET BBIMOJHATHCS MOCPSACTBOM OJHOTO M3 CBAPOYHBIX IMPOLECCOB,
YKa3aHHBIX B 5.2.2, 32 HCKJIFOUYCHHUEM JIyTOBOH CBAPKH MOPOLIKOBOM IMTPOBOIOKOH
0¢3 3amuTHOTO Ta3a u BeIcokoUacToTHOU cBapku (CBY). ['me 310 BO3MOXKHO, CBap-
Ka /I0JDKHA BBIIOJHATHCS 1By CTOPOHHHM IiBoM. [Ipoxox mpH 3aBapke KOpHA IIBa
B OMHOCTOPOHHHUX (MOHTAQ)KHBIX) CBAPHBIX IIBAX, KAK MPABUJIO, JOJDKEH BBINOJ-
HATBCA PYYHOH CBapKOH IIABALIMMCS MOKPBITBIM 3JIEKTPOAOM, JyTOBOHM CBAPKOH
BOJIL()PAMOBBIM BJICKTPOIOM B CPEAC 3AIUTHOTO ra3a WM AyTOBOH CBApPKOH Iia-
BALIAMCS 3JICKTPOJIOM B CPEIC 3ALUTHOTO ra3a.

5.2.7.3 OxoHuarenbHas Pa3Acika KPOMOK IO CBAPKY JOJDKHA BBINOHATH-
CS1 MCXAaHHYCCKOM 00paboTkoil. JlomyckaeTcs moanum(oBKa, MPH 3TOM HUTH(O-
BAJIbHBIC KPYTH HE JOJDKHBI PAHEE HCHOJIB30BATHCS IS YIICPOJUCTOM MM HH3-
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KOJIETHPOBAHHOM CTaaH. [IpHMEeHEHHEe OTHEBOH PEe3KH JODKHO OBITh OTPAHHUCHO
IUTa3MCHHOM PE3KOH.

5.2.7.4 Jias ounCTKY IIBA U IUIAKMPOBKH MEPE HAJIOXKCHHUEM MOCTICAY FOIIC-
IO BAJIMKAa KOPPO3HOHHO-CTOMKOIO METALIA JOJDKHBI PUMEHATHCS MPOBOJIOYHbIC
IIETKH U3 HEPIKABCIOMICH MPOBOJIOKH.

5.2.7.5 Cpapounsic MarepHaibl [ CBAPKH IUIAKUPYIOLICTO CJIOS JOJDKHEL
OBITH BBIOPAHBI C YYETOM 00CCHECUCHHS KOPPOSHOHHOM CTOMKOCTH CBAPHOTO COC-
JUHEHHUA. 3alpemacTCs CBapKa HU3KOICTHPOBAHHBIMH CBAPOYHBIMH MATEPHATAMI
N0 KOPPO3HOHHO-CTOMKOMY Marepuaiy. B ciy4ae HeBO3MO)KHOCTH FapaHTHPOBATH
JAHHOE TPEOOBAHHE, BECh LIOB CBAPHBACTCS KOPPO3HOHHO-CTOMKAM MATEPHAJIOM.

5.3 KOHTPOJIb CBAPHBIX COEJIHEHUIA

5.3.1 Oouue rpedoBaHusl.

TpeboBaHHA O KOHTPOIO CBAPHBIX COCAMHCHHUN KOHCTPYKLHM IIOJBO-
JHBIX TPyOOIPOBOIOB JO/KHBI YCTAHABIMBATHECA B COOTBCTCTBHHU C YKA3AHHAMHU
pasa. 3 yactu XIII «Ceapka» [TpaBui kaaccu(puKamm, TOCTPOMKH U 060pyAOBa-
Hua [TBY/MCIT]I, ¢ yuetoM TpeOOBaHHI HACTOSILETO pas3acia.

5.3.2 O0BbeM KOHTPOJIsI H OIIEHKA KAYECTBA CBAPHBIX COETMHEHHIA,

5.3.2.1 O6BeM KOHTPOII BCEX BHAOB CBAPHBIX COCAHHCHUM MOABOIHBIX TPY-
60IIPOBOIOB YCTAHABIMBACTCA B pa3Mepe:

BU3yaIbHbIH KOHTPOIB — 100 %;

YIBTPa3By KOBOM KOHTPOJIb B paguorpapuyeckuii KOHTpob — 100 % cymmapHo.

ITpu 3T0M, 06BEM KOHTPOIIS KAXKIBIM METOJOM MOXKET BAPHHUPOBATHCA OT 0 10
100 % B 3aBHUCHMOCTH OT Coco0a CBapKH (BHUIA THIHYHBIX JC(DCKTOB), a TAKIKE
BO3MO)KHOCTECH NMPHMEHEHHUA (TCXHUYECKUX OTPAHHYCHHUI) M 33 CHCTBOBAHHOTO
000pyA0BAHHS,

MArHHTONOPOIIKOBBIA KOHTPOIb — 100 %, ecim HHOE HE COIIacCOBaHO C
Perucrpom.

5.3.2.2 /114 KOJIBLIEBBIX CBAPHBIX IIBOB TPYOOIPOBOAOB U3 CTAJIH HE MIPOYHES
PCT550(W), At KOTOPBIX HAKOILUICHHBIC J¢(OPMALIKME B PE3yIBTATE MOHTAKA H
3kcmyaraumy npesocxomdar 0,3 %, a Taxxke Ay TpyOOMPOBOAOB M3 CTATH 00JIb-
el MPOYHOCTH MPH AHAJOTHYHBIX Aedopmanmsix 6omee 0,4 % ciaeayer mpoBo-
JMTh PACYETHI, IOATBEPKAAOIIUE BA3KOE Pa3pyICHHE TAKUX CBAPHBIX COCTUHE-
HUH ¢ qedexramu, romyckaembiMu 5.3.2.3 u 5.3.2 4.

5.3.2.3 Kpurepuu OLCHKU Ka4eCTBA CBAPHBIX COCAUHCHHUN MPH BH3yaJIbHOM
OCMOTPE M MATrHMTONOPOIIKOBOM KOHTPOJE NpeACTaBlIeHb! B Tadbm. 5.3.2.3-1.
Kputepun xauecTsa npu paguorpaduueckoM koHTpose — B Tadn. 5.3.2.3-2. Jlro-
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OBIC HE YKA3aHHBIC B TAOMUIAX BUABI ACPEKTOB JOMYCKAFOTCS MO COTIACOBAHMIO
¢ Peructpom.

5.3.2.4 HopMsl momyCTHMBIX Ae()CKTOB IPH YIBTPA3By KOBOM KOHTPOJIC pyd-
HBIM KOHTAKTHBIM 3X0-METOJOM C HCHOJb30BAaHUEM JC(EKTOCKOMOB OOIMETO HA-
3HAYEHUS MPUBOIATCS B TAa0I. 5.3.2 4.

5.3.2.5 JlomyckacTcss MPUMEHCHUE MEXAHW3HPOBAHHBIX, ABTOMATH3HPOBAH-
HBIX M aBTOMATHYECKHX YCTAHOBOK YJIBTPA3BYKOBOTO WJIH PCHTTCHOBCKOTO KOH-
TPOI, 06ecTieunBaroIuX KOHTPoIb 100 % qiHHBI Ba, PH 3TOM 1O TPEOOBAHKIO
Peructpa 06beM COBMECTHOTO NIPUMEHEHHSI PAAHOTPaQHUIECKOTO H YIBTPA3By KO-
BOTO KOHTPOJIA MOKET ObITH Ooce 100 %.

Meroauku Hepa3pyIUAKOIIEr0 KOHTPOJIS ¢ YTOYHCHHEM KPHTCPHCB OLCHKH
KAYeCTBa CBAPHBIX COCAMHCHHH C YYETOM THIIA HCIIOJIB3YEMOr0 00OPYIOBAHMS
JOJDKHBI OBITh pa3paboTaHbI A1 KAKIOTO BHAA KOHTPOJI ¥ 0100PCHBI PeTHCTpOM.

Ta6numa 5.3.2.3-1
KpuTtepnn olieHKH KayecTBa MPH BU3YAJILHOM 0CMOTpe
M MATHHTOTIOPOLIKOBOM KOHTPOJIE CBAPHBIX COEIMHEHMI

XapakTepucTuka Kpurepnii

CBapHbIe IIBbI IOJDKHBI HMETE POBHYIO HOBEPXHOCTh | TUIABHBIH TIepe-
Buemnwuii npoduis X0 K OCHOBHOMY MeTaJUly, IICPSKPBITHE KPOMOK PAsfeNIKH JIOJDKSH
ObITH He Gosiee 3 MM (6 MM — JUIST aBTOMATH e CKOM CBapKH MO IIFocom)

Hapyxwuoe ycunenue: o 0,2 7, Ho He Gonee 4 MMm.

Yeunenue
Buyrpennee yeuienne: 1o 0,21, Ho He Gosiee 3 MM

BorHYTOCTE CHAapYKH He JJOILYCKAeTCSI.
Boraytocth BorHyTOCTE BHYTpPH JIOJDKHA HMETh IJIABHBIH MEPEX0O/l K OCHOBHOMY
MeTaJLTy, TOJIIMHA CBAPHOTO IIBA HATZE HE JOJDKHA ObITh MeHee [,

[IponosbHblii/ciinpaibubii mos: o 0,17, HO He Goee 2 MM.

CMeImeHHe KPOMOK .
= p Koasnepoii cToik: g0 0,15 t, HO He bosiee 3 MM

TpemunbL He pomyckatorcst

ITogpesst OTaeabHbIE:
I'myOuna d JIOTIYCTHMas JUTHHA
d>1,0 Mm He JOIyCcKaeTcs
1,0 MM > d > 0,5 MM 50 MM
0,5MM>d>0,2 MM 100 MM
d<0,2 MM He orpaHHueHa

CyMmapHas JIHMHa oApe30B pasMepamu 1,0 MM = ¢ > 0,2 MM Ha JTio-
60OM yUJacTKe CBAPHOTO MIBA JUTHHOM 300 MM: < 41 , o He Gonee 100 MM

[Topuctocts moBepxHocTH | He momyckaeTcs

30HbBI 3KUTAHUS TyTH He pomyckatorcst

3amagaHus DimyGuna: < 1,5 MM, fymna 1o 1/4D (D, — nuametp TpyGhr)
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Tabauma 5.3.2.3-2

Kputepnn oleHKN KayecTBa IIPH pagyor padgurieckoM KOHTPOJIE CBAPHBIX COIMH eHHI

XapakrepucTrKa Kpurepnii
CymmapHasi JyIHHa Ha JF060M
OtaenbHbIC AehEKTHI Y4acTKe CBApHOrO MIBa JJIH-
HOM 300 MM
Ilopucmocmy

OtnenbHbie TIOPBI

Crxomenne

Memnouka nop

HMuameTp y1o ¢ /4, HO He Gostee 3 MM

Ilopel 1o 2 MM, JHaMeTp CKOIUICHHS
MakCUMyM 12 MM, B CKOIUIGHHH ILTO-
maab nop Ao 10 %

JuameTp 10 2 MM, JJIHHA TIETOYKH /IO t

MaxcumyM 3 % npopepsieMoit
IUTOIMAAH
OnHo CKOILJICHHE

JlBe Tienouku

IlInaxosoe sxnwouenie
OTnenpHoOe

OnuHOYHBIE WIH
napajiiebHbIC MEMTOUKH

Huametp o 3 Mmm

IMupuna 1o 1,5 MM

12 MM, MakcumyM 4 mit.,

¢ TMPOMEKYTKAMH HE MEHee
50 MM

2t , "o He Gonee 50 MM

Brawuenus
Boandpam

Meas, npoBosioka

Huametp 1o 3 MM

Ecmu BBISIBIISIETCSL, HE QOITYCKACTCs

12 MM, MakcUMyM 4 TIIT.,, € TIPO-
MeKyTKaMH He MeHee 50 MM

Henposap Jimua o f, HO me OGomee 25 mm | Jlo ¢, Ho He Gosee 25 MM
ITupwuna 10 1,5 MM

Hecnnasnenue He nonyckaetcst -

Tpewgunvi He nomyckarotes -

Boenymocmu uiea eHy-
mpu mpyovi

Cwum. Tabm. 5.3.2.3-1

IToopes enympu mpybul
Hznumnee
NPONNAGREHUE

IimyGuna jo £ /10, HO He Gostee 1 MM
Ho t./5, Ho He Gonee 3 MM Ha JJIHHE
o , Ho He Gojee 25 MM

Jo t, Ho He Gonee 25 MM
Jo 2¢, Ho He Gonee 50 MM

IIpumeuanusa: 1. [pynna fedexTor, pa3neicHHBIX YUACTKAMH NIMPHHOM MEHEe pazMepa
HaHMeHBIeTo U3 1e(peKTOB IPYIIIEL, JOJIKHA PACCMATPUBATLCS KAK OJHH JI(EKT.
2. OTeNbHEIME CUHTAIOTCS JeeKThI, KOTOpBIE pas/iesieHbl Goiee 1eM 3-KPaTHBIM PAazMepoM

caMoH KpyIHOH HeCIUIOMHOCTH.

3. O6mee KOIMYECTBO HECILIONIHOCTEHM Ha JIIOOOM YYACTKE CBApHOTO IMBa JUMHOH 300 MM

(cymmapHbIii pasMep) — 10 31, Ho He Gomee 100 MM, MCKIIOUAst OPHCTOCTH; Ha OOMmMeH THHE
cBapHoro mea — 1o 12 %.

4. He momyckaroTcs CKOIUICHHS HECIUTOMTHOCTEH B MOMEPETHOM CEUSHHH CBAPHOIO INBa, KO-
TOpbIe MOTYT IPHBECTH K CBUINAM HJIM YMEHBMIAIOT 3((eKTHEHYIO TOJIMHHY CBapHOTO miBa GoJiee,
ueM Ha f /3.

5. Ha nepeceueHHH MBOB HUKAKHe AeeKThI HE JOMYCKAIOTCL
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Tabauma 5.3.2.4
Kputepnu oLieHKH Ka4eCTBa NMPH YILTPa3BYKOBOM KOHTPOJIE CBAPHBIX COEMHEHMI

MaxkcuMaIpHad JOIMYyCTHMAS aMILTUTYAA MaxcuMasnbHas yCIoBHAS NPOTSHKEHHOCTh
9X0-CHTHaJIA OT JiedeKTa JIOITYCTHMBIX HeCIUIOITHOCTeH L, MM
OmnopHbl# yporeHs! wiroc 4 b L <t /2, Ho He Gosee 10 MM
OmnopHbIil ypoBeHb MHHYC 2 1B L >t /2, Ho He Gonee ¢, Witk 25 MM
OmnopHbIH ypoBeHb MUHYC 6 1B L >t, Ho He Gonee 25 MM

B npHDoBepXHOCTHRIX 30HAX, HCKJIOUAs IEH-
TPAJIBHYIO YacTh CBAPHOTO COSTUHEHUS TOJIIH-
HoOW ¢ /3%, cymMapHast [UIHHA Ae(eKTOR Ha JTI0-
6oM yuacTke CBapHOTO MiBa MLmuHOM 300 MM 10
t , HO He Gonee 50 MM

OrnopHBIH ypoBeHbs MUHYC 6 b B nenTpanbHOM 4acTH CBApHOTO COSTUHCHHSA
ToNMmKHOH { /3 cymmapHas AiauHa AedhekToB Ha
060M ydacTke cBapHOro mmBa jimunHo# 300 MM
0o 2 !, HO He bosee 50 MM

INonepeunsie jJedekTnl 0601 IpoTsHKEHHOCTH (HedexTh THra «T») He mommyckaroTes 3

! OnopHbIH (3TAJIOHHBIN) YPOBEHb TyBCTBHTEIIHLHOCTH OTIPEJICIISICTCS 110 GOKOBOMY CBEPJICHHIO
3 MM B 5TaJIOHHOM obpasiie. J{omyckalorcsi HHbIe cocoObl 3aaHus OMIOPHOTO YPOBHSI, oGecte-
YHMBAIONIHE TY K& TyBCTBUTEIBHOCTH KOHTPOJISL. TpeGoBaHus k oOpasiaM Juist HACTPOMKH UyBCTBH-
TeJILHOCTH JOJDKHBI OBITh OTOBOPEHBI B MPOIIEType KOHTPOJISL

2 Ipu ToJIUHE OCHOBHOTO MeTaJUla MeHee 12 MM LEHTpaJbHAs 110 TOJIIHHE YacTh CBAPHOTO
COSIMHEHHS HE pacCMaTpHBACTCSL

3 ledpekT cunTaeTcs MONMEPEYHBIM, eCJIH aMILITUTY/(A SX0-CHTHAJIA OT HETO MPH O3BYYHBAHHH
B HallpaBJICHUH IIPOJOJILHOM OCH IMBa He MeHee 4eM Ha 6 Ab Gonble, YeM TpH O3BYUMBAHHM TIO]
yoioMm 90 + 15 ° x npogoibHON ocH MIBa.

IIpumeuanus: 1. Ecin KOHTPOJIb MOXKET ObITh BBIIOIHEH TOIBKO ¢ OJHOM CTOPOHBI CBAp-
HOTO IMBa, MAKCHMAJIbHBIE JOMYCTHMBbIE aMIUIUTYALI CHTHATOB OT AedekTa (JieBbldl cToJI0EI] B Ta-
OrHIie ) TOJDKHEL OBITH YMEHBIIEHB! Ha 6 1B ( B ABa paza).

2. Y4acTKH CBapHBIX HIBOB, paclM(BpPOBKa Je()eKTOR B KOTOPLIX BHI3BIBACT COMHEHHE, TOJK-
HbI OBITH HOJBEPTHYTHL PaJHOrpadhUUECKOMY KOHTPOJIIO M OLICHSHBI IO KPUTESPHAM TS paJHorpa-
(HIeCKOTO KOHTPOJISL.

3. CyMMmapHas IPOTKEHHOCTh HECIIOMHOCTEH ¢ aMILIHTYIOH OTPaKeHHOTO CHUTHAJIA, PaB-
HOM 3TaJIOHHOMY YPOBHIO MHHYC 6 b H BbIIIe, Ha JTI000M YUaCTKe CBapHOTO miBa JIHHOM 300 MM
He JIOJKHA TIPEBbImaTh 3¢, Ho He Gomee 100 MM, a Ha Beeli AnmHE cBapHOTO MRa — 12 %.

4. Ha mepeceyenun MBOB JeheKThl HE JOIYCKAIOTCSL

5.4 METO/IbI UCTIBITAHUIA
Meroabpl HCIBITAHUM CBAPHBIX COCAWHCHUN AHAIOTUYHBI HCTIBITAHUAM, KO-

TOPBIC OMMCAHBI 11 OCHOBHOTO METalla B pa3a. 4, KpoMe OCOOCHHOCTEH, pac-
CMOTPEHHBIX HIDKE.
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5.4.1 Onpegesienne CTOMKOCTH K CYJIb(OUIHOMY PACTPECKMBAHHIO MO/
HANIPSUKEHHEM,

HcnbiTaHusM MOABESPraroT MO TPH CBAPHBIX 00pa3la OT MPOAOILHOTO MIBA O~
HOH 3 TpyO oT mapruu. MicnbITaHus MPOBOJATCS IPH YETHIPEXTOYECHHOM H3THOE
TOJTHOTOJIIMHHOTO 00Pa3a CO CBAPHBIM IIBOM U HECHATHIM YCHJICHHEM, BBIACD-
JKHBAEMOTO B HCIBITATCIILHOM PAcTBOPE B TeUCHHE 720 4acOB NMPH HANPSDKCHUH,
cocraBmomeM 85 % MHHHMAIBHOTO HOPMHPOBAHHOTO IpEZeia TEKy4YeCTH A
OCHOBHOTO METaUIa TPyObl. ICIbITATES IBHBIA PACTBOP U OLICHKA PE3yIBTATOB HC-
MBITAHUH — TAKKE JKC, KAK 11 OCHOBHOTO MCTAJLIA.

5.4.2 Onpenenenne CTOMKOCTH K BOXOPOAO-UHAYIMPOBAHHOMY (CTYIEH-
9aToMy) pacTpecKHBaHHIO.

HcnbITaHus MpOBOJATCS TAKOKe KAK A1 OCHOBHOTO METAalLIa, 00pasubl H3-
TOTABJIMBAIOTCS TOTIEPEK IIBA 0€3 CHATHS YCHJICHHUS, IIOB JODKEH HAXOTUTHCA
MOCEPEIMHE AMHBI 00pa3Ia.

5.4.3 OupenesieHne CrnocoOHOCTH K BOCHPHSATHIO IJIACTHYECKUX Aedop-
Mal_ll/lﬁ npH HCNbITAHUSAX HA m3ruo.

HcnbITaHus HA U3THO MPOBOAATCS TAKIKE KAK TSI OCHOBHOTO METAJLIA.

YeuneHue CBapHOTIO IIBA CICAYET CHEMATh 3aNOIMII0 C OCHOBHBIM METall-
oM. IIpu CHATHH yCHJICHHS MEXaHHYECKas 00pabOTKa IOJDKHA MPOBOJUTHCS B
HAIPABJICHUH BI0JIb 00pa3na.

5.4.4 Onpenenenne CTOD.

OO0muit MOPsIIO0K MPaBKH 3ar0TOBOK, HCIBITAHHH H pa3Mep 00pa3LoB H3 CBAP-
HBIX COCIUHCHUH T e, YTO ¥ I OCHOBHOTO MeTajuia. Hmke ykazaHsr 0COOCH-
HOCTH MCIIBITAHUS CBAPHBIX COCTUHCHHI.

5.4.4.1 [Insa onpexenenns CTOD renmonb3yroTcs 00pas3nesl ¢ HAAPE30M U Hpea-
BaPUTCIILHO BBIPAIICHHOM U3 HETO YCTAJIOCTHOM TpeIuHOI. Beipes3ka 00pa3unos u
HAHECCHHUE Haape3a 1o Merayuty mea 1 3TB nmpou3BOAMTCA HA MATEPHAJIEC MOCTIC
OKOHYAHMSA TEPMOOOPAOOTKH, IPH 3TOM PACHOJIOKEHHE HAAPE3a — MO TOJIIHHE,
HAIIPABJICHUE PACIPOCTPAHECHHUS TPEIMHBI — BAOJIb CBAPHOTO IIBA, €CIM HHOE HE
VKAa3aHO B HOPMATHBHOM JOKYMCHTALMH HA METAJLIOPOLY KIIHIO.

[pu arTecTanuu CBAPOYHBIX MPOLCAYP B CIyuac TPEOOBAHHS MPOBCACHUS
ucnbrranuit Ha CTOD Hazgpes pacnonaraercs B COOTBETCTBUH C MPOrPaMMOM ar-
TECTalMH, YTBEP)KICHHON PerucTpoM, kak mpaBmiIo, MOCEPEAUHE CBAPHOTO IIBA
N0 JIMHUH, MPOBEACHHOM TaKUM 00pa30M, YTOOBI COACPKAHUE METAJLIA [IBA H OC-
HOBHOTO METAaJUIa IO 00¢ CTOPOHBI OT JTUHUH COCTABILLIO 50 % £ 10 %.

5.4.4.2 ITpu arrecTanuy MaTepHaa o CBApHBaCMOCTH JIOJDKHBI OBITh HCCIIC-
JIOBaHBI CICAYIOIME CTPYKTYPHbIC cocTapipmomue 3TB, KOTopsle HMCIOT MpeI-
MOJIO)KUTENBHO HAMXYALIYK) TPEIIMHOCTOHKOCTh: OOIACTh C KPYIMHO3CPHHUCTOMH
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CTPYKTYpO# BOIM3H IpaHULBI CILUIABICHUA U 00JIACTh C HEMOIHBIM CTPYKTYPHBIM
IIPEBPALICHHEM WM OTCYTCTBHEM TAKOBOTO y TpaHHIE! 3 1B ¢ OCHOBHBIM METAIT-
oM. Cxema paiioros 3TB MHOTOIMPOXOTHOTO CBAPHOTO IMBA CO CTPYKTYPHBIMH
30HAaMH, UI1 KOTOPBIX HEoOxommMo ompexaciacHue mapamerpa CTOD, moxasaHa

Ha puC. 5.4.4.2.

A
—i
epaHuya
]

Yy

r 1

it
B

a) HOBTOPHO Harperkie Mexkpurudeck (1) u cyOxpu-

Tiuecky (2) paitonsl 3TB ¢ KpyIHBIM 3epHOM

5

6) rpanuna Mexay paifiomamu 3TB, HarpeTHIMU MeX-
KPUTHUIECKH U CyOKpUTHIECKH

Ipumeuanue. AB — nunua naopesa.

Puc. 5.4.4.2
Pations! 3TB MHOTOIIPOXO{HOTO CBApHOTO IIBA. BhIJeIeHBI HCCIeIyeMble 30HbI

5.4.4.3 B cnoyuae TpeOoBaHUA NPOBOANTH UCIBITAHUE MPOJOJBHOTO CBAp-
HOTO COCIMHEHHUS TPYObl C pealbHOH FE€OMETPHEH, TAC HCT MPSAMOH KPOMKH,
CAEAYET pa3sMeyaTh HAAPE3 TAKHM 00Pa30M, YTOOBI OH MEPECeKas KAK MOXKHO
OOmpIIME MPOUCHT KPYMHO3CPHUCTOH COCTABILIIOIICH Y JHHHH CIUIABICHHI
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KORMYD 3Q20MOBKYU NOCie npasxku

KoHmyp obpasya /

- = = ;r —--.__q:-‘—-\ -
/’— ; | eapuanmsl pasmemxu Haopesa

Puc. 5.4.4.3
PasmeTka 06pasnos u3 TpyOsl

(ams uccnenoBaHus 00NACTH C KPYMHO3CPHUCTOM CTPYKTYPO BOTH3H TPaHH-
Ibl CILIABJICHUA) WM «aanbHe» 3TB (ans ucciaeqoBaHus 001aCTH C HEIOJI-
HBIM CTPYKTYPHBIM IpeBpameHueM y rpaHuubl 3TB ¢ 0CHOBHBIM METAJLJIOM) B
COOTBETCTBHH C pHC. 5.4.4.3.

5.4.4.4 OnHOBPEMCHHO C H3TOTOBICHHEM CBAPHBIX 00OPA3LOB OT KOHIOB [IBA
KKIOW CBAPHOM MPOOBI ClIeAyeT BhIpe3arh MomnepeyHsic Makpouumudsl. Llemsio
HX METAIOrpad)M4eCKOT0 MCCICAOBAHMSA SBIACTCS KOHTPOIb NMPUCYTCTBHS HC-
CIeIyeMBIX 30H METANIA B JOCTATOYHOM KOJIHYECTBE BHYTPH LIEHTPATIbHOMN 30HBI
00pa3suos, cocTaBromei 75 % UX TOMIIUHBL

5.4.4.5 Tlpu pa3MeTKke MOJOKCHHS HAJpe3a B CBAPHOM 00pa3Le TOPLECBHIC
HOBEPXHOCTHU 00PA3LOB (IEPHCHANKY/SPHBIC HAPABICHUIO CBAPKH) MPOTPABIH-
BAIOTCS, ¥ TMHI HAZAPE3a Pa3MEUAcTCsl TAKUM 00Pa30M, YTOOBI 00CCIICUUTD HAK-
Jy4Iee NONAJAHHE B HCCIEAYEMYO 30HY.

PexomeHayeTcs cOOMOIATh YIOa MEKAY JHHHEH HAape3a . OOKOBBIMH IIO-
BEPXHOCTAMH 00pasna B quanas3oHe 90 + 5°, OTKIOHCHHE OT JAHHOTO JHATIA30HA
JIOJDKHO OBITh YKA3aHO B MPOTOKOIIC.

5.4.4.6 Tak kak cBapHBIC 00pa3Libl HCIIBITHIBAFOTCS B COCTOSTHHH MOCTIE CBAp-
KH ¥ HMEIOT BBICOKHH YPOBEHb OCTATOYHBIX CBAPOYHBIX HAMPSDKCHHE, TPpeOOBa-
HHUS N0 AONMYCTHMBIM OTKJIOHCHHSM OT IPSAMOJHHEHHOCTH (PPOHTA YCTANOCT-
HOH TPEIIUHBI MOTYT OOECICUMBATECS 3a CUCT NMPHUMCHCHHS IICPCH CC BHIPALLH-
BAaHHEM IPOIEAYPH OOKOBOTO OOKAaTHA 00pa3La HA YYACTKE HETTO-CEUYCHHS OT
88 %, BKIOYAd BEpIIMHY HAAPE3a, C CYMMApHOM IUIACTHYCCKOM Ae(opManmeit
He Oonee 1 %. IIpu obxaruu AOIMyCTHMO HEOTHOKPATHOS MPHIIOKSHHE HATPY3-
k. Vi3MepeHne IyOnHBI 00/KATHS UL ONIPCACIICHUS IIACTHICCKOM Aedopmanuu
JIOJDKHO MMPOBOJUTHCS C TOYHOCTHIO HE MeHee + 0,0025 mm.

99



5.4.4.7 TIpoBepka 3¢ ¢exTuBHOCTH 00pPAOOTKU MPOBOAUTCS IO PE3YJIBTATaM
3aMepoB ()POHTA YCTATOCTHOH TPEIIMHBI B H3JIOME.

B Tex cimydasx, KOraa MCIBITBHIBACTCA MATEPHAT 30H BBHICOKOH CTPYKTYpPHOM
HCOTHOPOIHOCTH, UL KOTOPBIX HEMOCPCACTBCHHOE ONPEICICHHE O, HEBO3MOXK-
HO, TIPEIyCMATPHBACTCA KOCBECHHAS MECTOIMKA ONPEACICHHUS MPEACTA TCKYYESCTH.
ITo pesynsraram uzmeperuii TBepaoctu no Buxkepcy HV B 3TB u ocHOBHOM Me-
TalIe ONPEIEIACTCS BEMYMHA PEACIA TEKYYCCTH G, NPH KOMHATHO! TeMIIepa-
Type; At 3TB mpeanaraeTcs COOTHOLICHUE

6 =328HV-221. (5.44.7)
yis

5.4.4.8 Tlocne NpOBEACHUA HCTIBITAHUH JOJDKEH OCYIIECTBILTBCA METAILIO-
rpaIdecKuii aHATH3 QI MPOBEPKH HAMMYMA HCCICAYEMOH MHKPOCTPYKTYPBI
BHYTPHU 3a4ETHON 30HBI — LEHTPAJTbHON YaCTH (JPOHTA TPEIIMHBI B MpPEACIIaX
75 % tommuHBl 00pasua. 11 3TOTO MPOHM3BOOUTCS PA3pe3ka Pas3pyLICHHOTO
oOpasua Ha mau(sl B COOTBETCTBHH C pHC. 5.4.4.8, BKIIOYArOMAS CICAYIOIIHE
ONepaluy:

BBIPE3KY H3JI0MOB C 00EHX MOJIOBUH 00pa3Lia — CO CTOPOHBI METAJLIA IIIBA B CO
CTOPOHBI OCHOBHOTO METAJIA;

Paspe3Ky M37I0MOB IONEPEK IIOCKOCTH H3JIOMA BIOJb JIMHUH YCTAaJOCTHOM
TpemuHbl. HIDKHAA 4acTh H3JI0Ma JODKHA COACP/KATh YCTAJOCTHYIO TPEIIUHY Ha
2/3 TONIOUHEL,

m3roToBjIcHHE (OB u BeLsIBICHHE 31B, (hoTorpaduposanue.

o pesyasTatam MeTamorpaduu CacayeT yCTAaHOBHTD HMOJNOKCHUE H JIHHY
TpeOy eMOH MUKPOCTPYKTY PbI BHY TPH 3a4STHOH 30HBL. [0 HCCIefye MO MHKPO-
CTPYKTYPBIL, HEOOX0AMMAS IS MPU3HAHM HCIBITAHUA KOPPCKTHBIM, IIPHHAMACT-
cs1 He MeHee 15 %, ecu HHOE HE yKa3aHO PerucrpoM.

Ha puc. 5.4.4.8 npeacrapieHa cxeMa ONpeacTICHUA 0TH, %, HCCICAYEMOH
CTPYKTYPBI IO ()POHTY TPEINHHBI HA IPHMEPE AaHAIM3A IIPUCY TCTBUSA KPyITHO3EP-
HHCTOH CTPYKTYPBI BOIM3H IPAHUIIBI CITIABICHHUA.

5.5 CBAPOYHbBIE MATEPHAJIbI

5.5.1 Oommue rpedoBaHusl.

5.5.1.1 JIna cBapku MOABOAHBIX TPYOOIPOBOJOB JOIYCKACTCS MPUMCHCHHUC
CBAPOYHBIX MATCPHAIIOB H X COUCTAHUH, KAK MPABUIIO, ONOOPEHHBIX PerncTpom.
OOInpe MOIOKCHHS MO JONMYCKY CBApOYHBIX MATEPHAJIOB YCTAHABIMUBAOTCS
cormacHo pasa. 4 yactu XIV «Csapka» ITpaBun K1acCH(UKAINH W MOCTPOUKH
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Bcee pasmeper 6 mm. t— momyuna obpasya

Cxema paspeski 06pazyos

Puc. 5.4.4.8
[Mopsagok MeTaIorpaduiIeckoro HCCICTOBAHMS TTOCTIEe HCTIHITAHUS

MOPCKHUX CYAOB, a Takxke TpedosBanmsam 4.2 yactu XIII «Csapka» IIpaBun kiaccu-
(uxamun, moctpoiiku u odopyaoBanua [I6Y/MCII ¢ yuerom TpeOoBaHMiT HACTO-
AIICH YaCTH.

5.5.1.2 Kareropuu CBApOYHBIX MATEPHAJIOB JOJKHBI COOTBETCTBOBATH IIPH-
HATHIM B 4acTH XIV «Csapka» [IpaBun x1accu(pukanuu u NOCTPOHKH MOPCKHX
CyzoB. JIomyckaeTcs MPUMEHEHUE WHBIX MATEPHANIOB, €CIIA JOKA3AHO, YTO CBOU-
CTBA CBAPHBIX COCAUHCHHUH, BBIMOJTHCHHBIX C X MOMOIUBE), VIOBJICTBOPSIOT TPE-
OOBaHHAM HACTOAINCTO PA3ACIa.
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5.5.2 lonosiHuTE/IBLHBIE TPEOOBAHNA.

TpeOoBaHUS K CTAHJAPTHBIM M CHECLUAIBHBIM XaPAKTEPHCTHKAM CBAaPHBIX
COCAMHCHUH MPHUBOAATCA B Tabn. 5.5.2. VcmbITaHWS HA YOAPHBIA H3THO IIPo-
BOJATCS TPH TEMIICPAType, PaBHOM TP — 10 °C mna tpy0 TommmHOM 10 20 MM
BKJIFOYHTCIIBHO | IIpH T — 20 °C pas Tpy6 ¢ 6onpineii TommuHOH. OOpasubl BbI-
Pe3arTCA OT MOBEPXHOCTH CO CTOPOHBI MOCJIEIHETO MPOX0Aa MPHU CBAapKe, €CITH
He oroBapusacTcsa HHOE (cM. 5.1.2.3). Hcnbitanusa vHa CTOD npoBoasdrcs mpu
TEMIIEPATYpe 7;

5.6 IOITY CK CBAPII[IKOB

5.6.1 TpeGoBaHuA K AOIMYCKY CBApINHKOB JOJDKHBI COOTBETCTBOBATh Pasd. 5
yactu XIV «Csapka» [TpaBui kIacCH()MKAIMHA W TOCTPOHKH MOPCKHX CYIOB B
yacTu cBapku Tpy0. [Ipu arrecranum cBapka MPOBOAMTCS HA HATYPHBIX 00pa3max
TPYOHOH MPOIYKIHH, TAPAMETPHI MPOLECCA CBAPKH 00PA3LOB JOJLKHBI OBITH CO-
rnacoBaHsl ¢ Peructpom. Mera TpyO U CBApOYHBIC MATEPHAIIBI TS aTTECTALMH
JIOJDKHBI OBITH 0700peHs! Peructpom.

5.7 O1IOBPEHUE TEXHOJIOI TYECKUX ITPOIIECCOB CBAPKH

5.7.1 Ilepen mpoBeaCHUEM NPEABAPUTEIILHOM aTTECTALMH TCXHOJIOTHYECKO-
0 IPOLECCa CBAPKH MPOU3BOJHTEIIO HEOOXOMMO NPEACTABUTH JOKYMECHTALHIO,
CoJepIKAIy 0 OO0 HH(POPMAIMIO O TCXHOJNOTHYCCKOM IPOLECCE, JAHHBIC O
TIPAKTHYECCKOM OIIBITE €r0 MPHMEHEHH, a TAKKE O KAUYECTBE CBAPHOTO COCTHHC-
HHA (B COOTBETCTBHH C TpeboBanmsaM 6.1.3 yactu XIV «Crapka» [Tpasmn xnaccu-
(hMKAIMHU U IOCTPOHKH MOPCKHX CYIOB).

5.7.2 TIpouexypa on0OpEeHUsI TEXHONIOTHICCKUX MPOLECCOB CBAPKH JOJDKHA
COOTBETCTBOBATh pa3d. 6 yactu XIV «Ceapka» [IpaBui kinaccupuxauuu 4 mo-
CTPOMKM MOPCKHX CYZOB B YAaCTH CBAapKH TPyO C y4eToM TpeOOBaHUIT HACTOAIIETO
pasaena.

5.7.3 CBapHble COeTMHCHHS, IPECTABICHHBIC HA 0J00PCHIC, JOJDKHBI IPOii-
TH 100 % BU3yanbHBIH H H3MEPUTEIBHBIA KOHTPOIb, YIBTPA3BY KOBOM HJIH PaIHO-
rpa)HyeCKuii KOHTPOJIb H KOHTPOJIb HA OTCYTCTBHC MOBEPXHOCTHBIX TPECIIHH.
OO6beM MEXaHHYICCKUX HCIIBITAHHUI TOJDKCH COOTBETCTBOBATH 5.1.2. Ocoboe BHH-
MAaHME CIeAyeT OOPaTHTh HAa JOIYCTUMOCTh IPABKH 00PA3IOB, ONMPCACICHHYIO B
5.1.2.2.1 n pa3a. 2 npunoxeHus 4.
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PH3ZHKO-MeXaHUYeCKHe CBOMCTBA CBApHbLIX COC,[[I/I]-[C]-[P[ﬁ

Tabauma 5.5.2

Caapusaemas cTajlb

PCTW

PCT32W

PCT36W

PCT40W

PCT420W

PCT460W

PCT500W

PCT550W

PCT620W

PCT690W

1

3

4

5

6

7

8

9

10

11

Ilpenen Texy-
YeCTH MeTajlla
mBa, MIla
(MuH.)

235

315

355

390

420

460

500

550

620

690

BpemMennoe
COTMPOTHBIICHUE
MeTaJUla IIBa U
Homnepex cBap-
HOTO COe/IMHe-
Hus, MIla (MuH.)

400

440

490

510

530

570

610

670

720

770

Teepoocts
CBapHOIO
COeIMHECHHUS
o Bukkepcy
(Makc.)

300

300

300

300

320

350

370

370

400

400

Vron 3aruba, °©
(MuH.)

120

Pabora ynapa KV, J[), B monepevyHOM HallpaBJIeHHH, TIPH T,—10°C s 1py6 ¢ £ < 20 MM H npH 7; —20°C mst Tpy6 ¢ £ > 20 MM

TpyOomporo/bI BCex Kilaccos

Jlost Beex D, 29 31 36 39 42 46 50 55 62 69
CTOD meTtasuta cBapHoro coeauHeHus H 3TB, MM, ipu 7' st TpyGonpoBofos kiacco L — L3, G — G3
t <20 MM - - - ~ 0,10 0,10 0,10 0,10 0,10 0,15
20 < <30 Mmm — 0,10 0,10 0,10 0,10 0,10 0,15 0,15 0,20 0,20
30 <t <40 Mmm 0,10 0,10 0,10 0,15 0,15 0,15 0,20 0,20 0,20 0,25




01

Ilpooonsicenue mabn. 5.5.2

1 2 3 4 5 6 7 8 9 10 11

CTOMKOCTE K CY/IbMHAHOMY pacTpe CKHBAHHUIO TI0/ HANPSDKCHASM: OTCYTCTBHE TPEIHH MOC/Ie BhIACPXKKH B PacTBOpE B TedeHHe 720 4acos
IIPH HATIpsDKEHHUH 85 % MHHHMAaJIbHOTO HOPMHPOBAHHOTO MPE/eia TeKYy4eCTH

CToHKOCTh K BOAOPOHO-HHAYIIMPOBAaHHOMY/CTyIIcHUaTOMY pacTtpeckupannio: CLR < 15%

[Ipumeuanus: L. Ilpusogsarcs TpeCyeMble cpeJHHe 3HaUSHHS paboTHI yaapa o TpeM obpasliaM IpH TeMIlepaTrype, onpeelIeHHOH B
4.3.3.3. Ha oxroM ofpasnie JomycKaeTcsl CHIKeHHe paboTel yaapa 1o 70 % oT TpeCyeMoi.
2. Jlns pasmepoB D W f BHe yKa3aHHBIX TIPe/ieoB TpeGOBAHHS yCTAHABIMBAIOTCS TI0 COMIACOBAHUIO ¢ PeTHCTpOM.




6 BAJIUNTACTHPOBKA TTIOABOAHBIX TPYBOIIPOBOJ0OB
6.1 OBIIME ITOJOXEHMSA

6.1.1 BannacTupoBKY MOABOXHOTO TPYOOMPOBOJA HEOOXOAMMO OCYINECT-
BJIATH I KOMICHCAIMH IMOJO0KUTCIBHOHN IIaBy4eCTH, 00CCIEUCHHS YCTOM-
YHUBOCTH HA JOHHOM I'PYHTE IIyTEM CO3JAHMS MPOTHBOACHCTBHA TOPH30HTAIb-
HBIM H BCPTHKAJIbHBIM YCHIIHAM, CO34dBACMBIM TCUCHHAMH H BOJHCHHCM, a
TaKKe AJIA 3aIIUTHI OT YAAPHBIX BO3ACHCTBHH IIPH TPAHCTIOPTHPOBKE, MOHTAXKE
M DKCIUTyaraluH.

6.1.2 BannacTHpOBKA NOABOAHBIX TPYyOOIPOBOIXOB MOMKET OCYIIECTBIITHCS C
MOMOMIBIO CIUTOIMTHBIX MOHOJIHTHBIX JKEJIC300CTOHHBIX H aC()aIbTOOCTOHHBIX IO~
KPBITHI, HAHOCHMBIX TOBEPX M30JLLHM, 4 TAKKE MyTEM YCTAHOBKH OJHHOYHBIX
YyTYHHBIX, )KeJIC300CTOHHBIX H OCTOHHEIX TPY30B.

6.1.3 YTspkeIsronme MOKPBITAS Uil 0aiaCTUPOBKH TPYyOOMPOBOIOB H 3a-
IUTHI OT MEXAHMIECKHX MOBPEKACHUH JODKHBI OBITH 0M0OpeHBI PerucTpoM u
YIOBJETBOPATH CICAYIOIIM TPEOOBAHHSAM:

HMETh AOCTATOYHYIO IJIOTHOCTh H TOJIIMHY I 00CCTICHSHH HEOOXOAUMOMH
OTPHLIATCILHOM MJIABYYECTH TPyOOIPOBOaa;

HMETh JOCTATOYHYI0 MEXaHHYECKYIO MPOYHOCTb, YTOOBI MPOTHBOCTOSATH IIO-
BPSKACHISIM MIPH TPAHCTIOPTHPOBKE TPYO, MOHTAXKE U IKCILTyATALHH,

HMETh HCOOXOAMMYIO JOJTOBCYHOCTD, XHMHUYCCKYI0 H MCXaHHYCCKYH) CTOM-
KOCTb IO OTHOIICHHIO K MOPCKOH BOAE.

6.1.4 B xauecTBEe ONUHOYHBIX OAJLIACTHBIX IPY30B MOTYT IPUMEHATHCA Pa3hb-
€MHBIC APHUPHBIC HIIH PA3BEMHBIC CEITIOBHIHBIC I'PY3bl, M3TOTOBJICHHBIC H3 4y -
TYHA U XKeIe300€TOHA, a TAakKe JPyTHE KOHCTPYKIHH, OX0OpEHHBIC Peructpom.

6.1.5 Macca Tpy0onpoBoaa, BKIIOYAKOMAS MacCy TPyO, H30/IHH, 6aIacT-
HOTO MOKPBITHS, €CJIM UMEETCS, OANIaCTHBIX TPY30B U T. I, JOJDKHA oOecme-
YHMBAaTh CHJIY BECA, JOCTAaTOYHYIO JJIA CO3AAHHA OTPULIATCIBHOH IUIABYYECTH.
Bemuunna 3TOH CHIIBI PaBHA Pa3HOCTH Beca TPyOOIPOBOIA CO BCEMH KOMILICK-
TYIOLIMMY H3ACTUAMH H NOKPBITHAMH B BO3AYXE U BECa BBHITCCHCHHOH TPy0O-
IPOBOIOM BOIBI.

6.1.6 Pacuer OanmacTHpOBKH MOABOAHOTO TPyOONMPOBOZA JOJDKCH BECTHCH
Kak JJI1 MOPO’KHETO HE3aBHCHMO OT HA3HAYCHHUA (BHAA TPAHCHOPTHPYEMOH Cpe-
Jbl) ¥ BHEIHUX YCIOBHH B paifoHe Tpaccel. Macca TpaHCHOPTHPYEMOH Cpe/Ibl BO
BHHMAHHE HE IPUHUMACTCS.

6.1.7 Pacuyer TpeOyeMOro KOJMYECTBA 0AIacTa W/HIIH PACCTOSHHSA MEKIY
OJMHOYHBIMH OAJUIACTHBIMH TPy3aMH UL He3arTyOJICHHBIX (HC3AaCHITAHHBIX) B
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JOHHBII TPYHT TPyOOMPOBOAOB TODKCH OBITH MPOU3BCICH, HCXOAS M3 YCIIOBHM
CO3JaHUsI OTPHLATEIBHOH IUIABYYECTH U TPyOOMPOBOAA, MPOTHBOCIBHTOBOTO
CONMPOTHBJICHUS BOJHCHUIO U TCUCHHIO, 4 TAKKE C YUCTOM B3BCHIMBAIOIIKX YCH-
JHH, KOTOPBIC BOSHUKAIOT B YIIPYTOUCKPHBIICHHBIX y4acTKax Tpyoomposoaa. Tpe-
Oyemelii Bec 6asacta B Boae ¢, kH/m, onpenensercs no (popmyne

F

g

0,2—=k,+(F,+q+q) k-0, (6.1.7)
S

e [, — cyMmapHas TOPH30HTAJIbHAS COCTARIIIONAs CHIOBOIO BO3/ICHCTBHS BOJIH H TCUCHHSL, OlIpe-
JeliseMasi B COOTBETCTBHH ¢ 2.5 u 2.6, kH/M;

F — cymmapHas BepTHKaJIbHAs COCTaBJIAIONas CHIIOBOrO BO3/EHCTBHSA BOJIH H TeUEHHs, OTIPEIe-
JsieMasi B COOTBETCTBHH ¢ 2.5 u 2.6, kH/m;

f]‘,r — k03 )HULHCHT TPeHHs WM tg @, II¢ ¢ — HAUMEHBIIHH YroJl BHyTPEHHETO TPEHHS IPYHTOB
o Tpacce TpyOONpoBoa Ha YUacTKax, I/ie JOCTHIaeTCs HanOOoIbIIee CHIIOBOS BO3ACHCTBHE
OT BOJIH W/WIH TCUCHHUI;

k, — ko> duuHenT 3amaca ycTOHIMBOCTH TPyGONPOBOJa HAa BCILILITHE, NPUHHMACTCS PABHBIM
1,15 s wiaccoe Tpy6onpoeonos L, 1.1 u G, G1; 1,2 — s xknaccoe L2 u G2; 1,25 — s
ki1accoB L3 u G3;

k, — xoapdunueHT 3anaca ycToiunBocTH TpyGONpoBoa Ha C/IBHT, MPHHHMAETCS paBHBIM 1,1
Juis KaccoB TpySomnporonos L, L1 u G, G1; 1,2 — aust xinaccos L2 u G2; 1,3 — st Ki1accoB
L3 u G3;

g, — B3BEIIUBAIONIEE YCHJINE, BO3HHKAIOMEE TIPH YIPYToM H3rube TpyGonporojia B BePTHKAIIb-
HOH ITOCKOCTH, KH/M;

g, — B3BEIMMBAIOIEE YCUIIHE, BOSHHUKAIONIES TIPH HAJIHUYMH NPOJOILHON pacTATUBAIONIEeH CHIILI B
YIPYTOHCKPUBIICHHOM TpyOompoBose, KH/M;

Qp — BeC eAMHHMIBI JUTHHBI TPyOONIPOBOJA B BOJIE C YUETOM BECA AHTHKOPPO3IHOHHOM 3allUTHI H
m3oJIuH (6e3 yueTa Beca TPAaHCIIOPTHPYEMOH cpe/ibl), KH/M.

BeiiiuHbI B3BEIIHBAIOINX YCUITHHA ¢ M ¢, OMPEACIAIOTCA 110 COTIaCOBAHHOM
¢ PerucrpoMm MeTOAMKE, HCXOAA H3 MAPAMETPOB MPOQHIA TPACCHI MOABOAHOIO
TpyOONpOBOAA (ATUHBI U CTPEIIKH YIIPYTHX MPOTHOOB TPyOOMPOBOAA).

6.1.8 Ilpu Hamuyum HA Tpacce TPyOOMPOBOJA JOHHBIX TPYHTOB CO Cla-
OBIMH MPOYHOCTHBIMH CBOMCTBAMHU HJIH TPYHTOB, CKIIOHHBIX K Pa3KIKCHHUIO,
JOKHA OBITH MOATBEPXKACHA YCTONYHBOCTH TPYOOMPOBOA K BCILTBITHIO HJIH
MOTPYKCHHIO.

YCTOMYMBOCTE K BCILIBITHIO 3aINTyOJICHHOTO B JOHHBIM TPYHT TPyOONpOBO-
Ja AODKHA 00ECTICHYHBATHCS ONPEICICHHOW TONMIMHON MEPEKPBIBAFOIICTO CJI0S
TPYHTA C YYETOM €10 OCTATOYHOMN CABUTOBOM IMIPOYHOCTH.
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6.2 CILTOIIIHBbIE BAJUIACTHBIE ITIOKPBITUA

6.2.1 O0mue TpedoBanmsi.

6.2.1.1 IIpoekTHpOBaHHE, PACYET OCHOBHBIX MAPAMETPOB H TEXHOJOTHS Ha-
HECEHHA CIUIOMIHOTO OaJUIaCTHOIO JKEIC300CTOHHOTO MOKPBITHS JOJDKHBI OC-
HOBBIBATBCSI HA OTCYCCTBCHHBIX TOCYJAPCTBEHHBIX H OTPACICBBIX CTAHIAPTAX,
MEKIYHAPOAHBIX CTAHAAPTAX, OTHOCAIIUXCS K HKEIC300€ TOHHBIM KOHCTPY KIIHSM,
Hampumep, ISO 21809-5, EN 1992-1 Eurocode 2, EN 10080.

6.2.1.2 McxoqHbIMH NapaMeTpaMH AN CIUIOIIHOTO 0ajIACTHOTO MOKPBITHS
CIy>Kar:

0OBEMHBII BEC/BEC B BOAC,

TOJIIIMHA TIOKPBITH,

IIOTHOCTS;

npeJes1 MPOYHOCTH HA CKATHE,

BOJIOTIOTTIOLICHNE;,

COIMPOTHBIICHHUE YAAPY;

CONPOTHBIICHUC U3TUOY U CABHUIY.

6.2.1.3 MuHHUMAanbHAS TONMIMHA CIUIONIHOTO IMOKPBITHA JOJDKHA OBITH HE
Menee 40 Mm.

6.2.2 McxoHbIe MaTepHaIbI /TSI H3rOTOBJIEHUs HeTOHA.

6.2.2.1 CBoOWHCTBAa H TCXHHYCCKHME XAPAKTCPUCTUKH HCXOTHBIX MATCPHAJIOB
JUISL IOKPHITAS (IEMEHT, HATIOJIHUTEIH, apMaTypa, BOJA H T. II.) JOJDKHBI COOT-
BETCTBOBATH TEXHUYIECCKOMY 3aJAHHIO, MACIIOPTHBIM JAHHBIM U CICIH()HKAIIMA HA
TIOCTABKY.

6.2.2.2 B xauecTBe LIEMEHTA A1 OSTOHHOTO MOKPHITUS MOTYT OBITh HCHOJIb-
30BaHBI OTCYCCTBCHHBIC HEMEHTHI Mapok He Hinke 400 mo TOCT 10178-85, a
TaKKE JPYTHE AHAJOTHYHBIC MAPKH LEMCHTA, YIOBICTBOPSIOLIHE TPEOOBAHUIM
EN 197, BS 12, ASTM C 150, DIN 1164 nan Apyrux OTCYCCTBCHHBIX H 3apy OciK-
HBIX CTAHJAPTOB IO COITIACOBAHUIO C PerucTpom.

6.2.2.3 Hanoxautem G€TOHA JTOJDKHBI OTBEUATh TPCOOBAHHSIM OTEUCCTBEH-
HBIX CTAHJAPTOB WJIH MPABHJ, MPUMCHIIOMIUXCS MPH H3TOTOBICHHH CIIONIHBIX
OCTOHHBIX IIOKPHITHI.

Hanomurenu He JODKHBI COACPKaTh BPEAHBIX KOMIIOHEHTOB B TAKHUX KOJIH-
YECTBAX, KOTOPBIC MOTIH ObI MMOBJIMATH HA MPOYHOCTh OCTOHA, HATIPHMED, TTPH H3-
rube TpyOOImPOBOAA WK BBI3BAaTh KOPPOZHIO APMUPYIOIIUX MATCPHAJIOB B CIIy4ae
BOZOTIPOHUIIAEMOCTH OCTOHA.

Bocnpemaercs HCHOIB30BaTh B KAYCCTBE HAMOIHUTEICH KOMIOHEHTHI, BOC-
MPHAMYHBBIEC K BO3ACHCTBHIO IEIOYHBIX COCTABIIIIOIINX.
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MaxcuManbHasi BEIMUYMHA 3¢PHA M KPHUBAI TPAHYIOMETPHUUECKOTO' COCTaBa
HAMOJIHUTEI JOJDKHBI COOTBETCTBOBaTh TpeboBaHmsM EN 206, ASTM C 33 unu
JPYyTHM CTAHZAPTAM.

MakcuManbHBIH pazMep 3epeH IpaBus, XKEIC3HOHW Wi OapueBOM Pyabl, UC-
MOJIB3YEMBIX B KAYECTBC HAMIOJHUTEIIA, HE JOJDKEH NMpeBhmarh 10 Mmm.

6.2.2.4 Boma a1 3arBOpeHHsI OETOHA HE JOJDKHA COAEPIKATh BPECIHBIX KOM-
MOHCHTOB B TAKHUX KOJHYCCTBAX, KOTOPHIC CIIOCOOHBI YXYALIUTE 3aTBCPACBA-
HHE, CXBAaTBIBAHUE M NPOYHOCTh OSTOHA WM BBI3BATh KOPPO3HIO apMHPYIOIIMX
MmarepuanoB. Boga nyma 3ameca OeToHa AOJDKHA COOTBETCTBOBATH TPEOOBAHMAM
ASTM C 1602, EN 1008 wmu TOCT 23732.

6.2.3 7KeJ1e300¢TOHHOE OKPHITHE,

6.2.3.1 CoctaB OeToHA, BKIIOYAFOUIMI LIEMEHT, 3aNOJHHTENIb W BOAY (CM.
6.2.2.1 — 6.2.2.4), noKeH OBITh TAKKM, YTOOBI OOECTICYHTH BCE TPEOOBAHMS, Ka-
CarOIIMECS CBOMCTB CXBATHBIIETOCS M 3aTBEPACBIIETO OSTOHA, BKIFOYAS KOHCH-
CTCHIIUIO, OOBEMHY IO IJIOTHOCTD, MPOYHOCTH H JOJTOBEYHOCTD, A TAKKE 3AIMUTY
apMaTyphl OT KOPPO3HH.

BeToH H0/DKEH YAOBIECTBOPATD CICAYIOMIMM TPECOOBAHUIM:

MHHHMAJIbHASI 00BEMHAS IUIOTHOCTD MOCIE 3aTBepAcBaHu — 2200 kr/nm’;

BOAOTOIJIONICHKE HE 0ojee 5 %;

JONTOBEYHOCTh MPH 3CIUIyaTALHOHHON TEMIIEPAType PaBHA CPOKY CIIyXKOBI
TOABOJHOTO TPy OOMPOBOAA;

MHHHMAJIBHASI MPOYHOCTh HA CKATHE YEPE3 MECAL MOCIC 3aTBCPACBAHMS —
40 MITa.

ITpoyHocTh OETOHA HA CXKATHE NPH HCIBITAHMSAX KOHTPOJBHBIX 00pa3LoB
U3 3aMECOB U BBIPE3AHHBIX HETMIOCPEACTBEHHO M3 OCTOHHOTO MOKPBITHS OIpE-
JICIIETCSL B COOTBETCTBUH C TpeOoBaHusamu cranaapros EN 206, ASTM C 39,
ASTM C 42, BS 1881, BS 4019, BS 6089 uiu 0T€UCCTBEHHBIX CTAHJAPTOB IO
COINIacOBaHHUIO ¢ Perucrpom.

6.2.3.2 CrampHasg apMarypa A1 KeJIe300CTOHHOTO MOKPHITHS JOJDKHA CO-
CTOATh W3 UHIHHAPHYCSCKUX KAPKACOB, H3TOTOBJICHHBIX MOCPEACTBOM KOHTAKT-
HOM CBapKH IPOAOJILHON U KOJBLIEBOH apMaTryphl H3 HH3KOYIJICPOAKMCTOHN CTau
WM APYTOM apMaTyphl B COOTBETCTBHH C TEXHOJIOTHEH, 0700peHHO# Perncrpom.
CranpHas apMaTypa MOMKET TAKKEe MPHMCHATHCS B BHIAC NMPOBOJOYHOH CETKU

!TpanyaoMmeTpHs (oT JaT. granulum — 3¢pHO), TPAaHYJIOMETPHUCSCKHH aHAIH3
— COBOKYNHOCTb NIPHEMOB ONpE/ICJICHHS CONSPXKAHHS Pa3HbIX MO BeJIHYHHE (PpaKIHil 3epeH B pas-
JIMYHBIX CpeJiax.
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(cBapHO¥ UM IIICTCHOM), B TOM YHCIIE YCTAHABINBAEMOH NOCPEACTBOM CIIUPAIb-
HOI HAMOTKH (CTTHpaeodpasHas CeTKa).

JuaMeTp, cOCTOAHUE HAPY/KHOM IIOBEPXHOCTH, IPOYHOCTHBIC XAPAKTCPHUC-
THKH H MAPKHPOBKA CTAJICH AJI1 apMaTy Pbl JOJUKHBI OTBEUATh TPSOOBAHIAM MEK-
JyHApOAHBIX H OTEYCCTBCHHBIX cTaHaapTos, Hanpumep, EN 10080, BS 4482 u
BS 4483, DIN 488.

PexomeHnganum mo pasMepy M pa3MEICHHIO CTATIbHOM apMary PbI IPHBCICHBI
B Tabm 6.2.3.2-1.

JlmameTpsl py TKOB U1 ApMAary pbl, H3TOTOBICHHON B BUIE CBAPHOTO KapKaca,
JOJDKHBI OBITh HC MEHEe 6 MM. MakCHMANBHOE PACCTOSHHC MCIKAY KOJBICBHIMHE
MPYTKAMM apMaTy Pl JOJDKHO COCTABIATH 120 MM. MUHHMAIBHOE COOTHOIICHHC
IUIOIIAAH MONEPSYHOTO CEYCHH MPOAOIBHON 1 KOJBLEBOM apMaTyPhI K IIOMAH
0eTOHA B IOKPBITHH JODKHO coCTaBiTh 0,08 % u 0,5 % COOTBETCTBEHHO.

KomuuecTBo HEOOXOAMMBIX CIOCB B CIy4ac MPHMEHCHHS U1 APMHPOBAHAA
CIMpancoOPasHOH CETKH 3aBHCHT OT TOJMIMHBI OCTOHHOTO MOKPHITHS H OMPESIC-

JseTcs mo Tadn. 6.2.3.2-2.

PexoMeH1yeMBble MaMeTpbI ApMATYPBI

Ta6bnuna 6.2.3.2-1

IIpoponbHas Komnepas Tun
I'eoMeTpHudecKHe TapaMeTphI
apMaTypa apMatypa apMaTyphl
JnameTp npyTka, MM 6-8 6-12
Paccrosnue (IpoMexKyTOK) MEXKTY IMPYTKAMH, MM 75 -300 75 -120 CpapHoii
OTHOmeHNe IUIONMIA N CEUSHHS apMaTyphl K ILIO- KapKac
o 0,08-0,2 0,5-10
maau ceueHus 6eToHa, %
JlnamMeTp TpOBOJIOKH, MM 1,5-4 1.5-4
CsapHast
PaccrosiHue (IpoMeKyTOK) MeXTy IPOBOJIOKAMH, MM 50 -200 25-100 P
IIPOBOJIOYHASI
OTHOmeHNe IUIOMATH CEUCHUS apMaTyphl K ILIO-
Tman PMATyp muH. 0,08 muH. 0,5 ceTka
Imaau cedeHUsA GeToHa, %
IIlpumeuanue. B kauecTBe albTepHATHBHOIO MaTepHasa UL apMaTyphl MOXKET OBITH Hc-
II0JIb30BAaHO CTEKJIOBOJIOKHO, €CJIH OHO 00eCIIeunBaeT SKBUBAICHTHYIO 5P ()eKTHBHOCTD apMUPOBAHHS.

Ta6bnuna 6.2.3.2-2
PexomeHyemMoe KOIMUECTBO €/I0€B CIIMPAICOOPA3ZHOM CeTKU

Tonmuna 66 TOHHOTO MOKPBITHSI, MM Komuectro croes
Jo 60 1
61 —100 2
101 - 140 3
Goxee 140 4
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6.2.4 Komno3urHbie HOKPBLITHSL.

6.2.4.1 Ilo cormacosaHmio ¢ PeructpoM ad 6anaacTHpPOBKH MOTYT NpHMe-
HATHCS MOKPBITUS HA OCHOBE ac(paibTa wim OuTyMma.

6.2.4.2 B 6annacTHOM MOKPHITHH HA OCHOBE ac()ajbTOBONH MACTHKH MOTYT
HCIIOJIb30BATHCS 3aMOJHUTEIH B BHAC YACTHI[ CTEKJIOBOJIOKHA M YTSDKEJIIIO-
mux MarepuanoB. OOBEMHBIH BEC TAKUX MOKPBHITHH JOJDKSH OBITH HE MECHEE
2.5 /™.

6.2.4.3 banmacTHOE MOKPBITHE HA OCHOBE aC(haIbTOBOM MACTHKH JOJDKHO Ha-
HOCHTBHCS Ha TOBEPXHOCTB TPYO B rOPSIEM COCTOSHHH MIPH TEMIIEparype He 6oee
140 °C. ITocnie HaHECEHHS COCTaBa MOBEPX HETO HAMATBIBACTCS CIIOH CTCKIIONIA-
CTHKA, 3aTEM OCYIIECTBIICTCA YILTOTHCHHIE HOKPHITHS MHCBMATHYCCKHMH MOJIOT-
KAMH ¥ OXJIKICHHE 10 3HAYCHUS TEMIICPATYPBI OKPYKAFOIICH CPEIBL.

7 3AIIMTA OT KOPPO31UH
7.1 OBIIME ITOJIOKEHMSA

7.1.1 Mopcko#t cTaTbHOH NMOIBOIHBIA TPYOOMPOBOJ AODKEH OBITH 3AINUIICH
IO BCEH MIOMATU HAPY)KHOH M BHYTPCHHEH MOBEPXHOCTH AHTHKOPPO3HOHHBIM
TOKpbITHEM. THII 3aIMUTHOTO HMOKPHITHA CICAYET BBHIOHMPATh B 3aBHCHMOCTH OT
CBOMCTB TPAHCHOPTHPYEMBIX CpelI, OCOOCHHOCTEH TPAcChl H KOHCTPYKIHH TPY-
6onposoga. Ecimu ykIaaka OCyIIECTBIETCS MPOTACKHBAHKUEM TPyOOIPOBOAA 1O
JHY, TO HAPY>KHOC MOKPHITHE JO/DKHO HMETh JOCTATOYHYIO MPOYHOCTB, YTOOBI
HCKJIFOUUTB MOBPEKICHUSA OT TPEHHUA O TPYHT. HaHeceHHe MOKPBITH CIEAYET BBI-
MOJHATH B 3aBOACKUX YCIOBHAX, HA CHCHHAIM3HPOBAHHOM CTPOMTEIBHOM ILUIO-
IMAIKE WITH HA CYTHE-TPY OO0y KIIaTIHKE.

7.1.2 M301IMHOHHOE AaHTHKOPPO3HOHHOE MOKPHITHE JOJDKHO OBITH 0A00PECHO
PeructpoM 1 COOTBETCTBOBATH TPEOOBAHMSM TEXHHYCCKHX YCIOBHIA HA BECh CPOK
caIy»0bI TPyOOIIPOBOAA MO CIICAYFOIMM MOKA3ATEISIM: MPOYHOCTD HA Pa3phIB, OT-
HOCHTEIBHOE YAJIMHCHHE NPH paboueli TeMmeparype, MPOYHOCTh HA yJap, aare-
3UA K CTaH, MPESACTIbHAS TUIOMAAb OTCIAHBAHUA B MOPCKOH BOAE, CTOMKOCTH K
MOPCKOH BOJIE, COIPOTUBIBIEMOCTD BIABIHBAHHUIO.

7.1.3 V30141114 CBApHBIX COCAUHEHUH, apMaTypsl U (PaCOHHBIX YacTCH TOIDK-
HA MO CBOHUM XapaKTCPUCTHKAM HE YCTymarh TPCOOBAHHSAM, MPEABIBISICMBIM K
H30JBILHHA TPYO.

H30mamusa MeCT NOACOCAMHCHIS YCTPOHCTB HIEKTPOXHMHYCCKOH 3aIUTH H
KOHTPOJIbHO-M3MEPHTEILHON aNMaparyphl, a TAKKE H30ALHUSA, BOCCTAHOBICHHAS
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HA MOBPEKACHHBIX YYACTKAX, JODKHBI 00CCIEUUBATh HAACKHY IO 3aIUTy METAl-
1a TpyO OT KOPPO3UH.

7.1.4 B mpouecce TPAaHCTIOPTUPOBKH, MOTPY 30-Pa3rpy304HBIX PabOT U CKIIa-
JUPOBaHHS TPYO HEOOXOAMMO IPESYCMOTPETh CIICIHATIBHBIC MEPbI, HCKIFOYA0-
[IHE MEXAHMYCCKHE TIOBPSIKACHHUS 3aIUTHOTO H30JUIMOHHOTO MTOKPBITHA.

7.1.5 CrampHble TPyObl M METALIHUCCKAC KOMIIOHEHTHI THOKUX NOJBOIHBIX
TPyOOIPOBOAOB, HMCIOIIHEC KOHTAKT C MOPCKOM BOIOH (COCTUHUTEIBHBIC KOHIIC-
Bble (DUTHHIH), TOJDKHBI OBITh 3aMIMIICHBI OT BHEIMHEH KOPPO3HH NPUMECHEHHEM
KOMOWHALIMH MCTOIOB. AHTHKOPPO3HOHHBIC MOKPBITHS U HJICKTPOXHMHYCCKAS (Ka-
TOAHAA WM NPOTEKTOPHAA) 3ALIMTA.

7.1.6 AHTHKOPPO3HOHHBIC MOKPBITHS, CPEICTBA INCKTPOXUMHYCCKOH aHTH-
KOPPO3HOHHOM 3aIlUTHI JOJDKHBI COOTBETCTBOBATH TPEOOBAHHAM OTPACTCBBIX
CTaHIAPTOB (CTAaHZAPTOB MPEANPUATHH), HAIMOHAIBHBIX, MEYKIYHAPOJHBIX CTaH-
JAPTOB M/HUJIH 0O0OPEHHOM PerncTpoM TEXHHUCCKOH AOKyMCeHTamu (cM. 1.5.9).

7.2 3AIIIUTA OT BHYTPEHHEM KOPPO3AN

7.2.1 Jn1 CTalbHBIX NOABOAHBIX TPYOOIPOBOJOB M METALIMYECKHX KOM-
MOHEHTOB THOKHX TPYO (COCAMHHUTCIBHBIC KOHICBBIC (DHTHHIH, KAPKAC), TPAHC-
MOPTHPYIOMHUX KOPPO3HOHHO-AKTHBHBIC CPEIbI, HCOOXOIUMO MPEAyCMATPHBATH
MEphI, HANPABICHHBIC HA 3ALIUTY BHYTPEHHEH MOBEPXHOCTH TPyOOHMpOBOAA OT
Koppo3uu. K TakuM MepaMm OTHOCATCSL:

YBEIMYCHHE TOMIUHbI CTEHKH TPYOBI C y4eTOM MPUOABKY HA KOPPO3HOHHBIN
H3HOC;

TMPUMEHEHHUE B KAUYECTBE MATEPHANIA CTATbHBIX TPYO, COCIUHUTEIBHBIX (u-
THHTOB U KAPKACOB THOKHX TPYO KOPPO3HOHHO-CTOMKHX MATEPHATIOB, YIOBICTBO-
psromux TpeboBanmm 4.3.9.5.1 1 4.3.9.5.2;

HAHECCHHE HA BHY TPCHHIOIO IOBEPXHOCTH TPYO AHTHKOPPO3HOHHOTO MOKPHITHS,

TIpeIBApHUTEIbHAS 00pabOTKA YIIEBOAOPOIOB MEPEA TPAHCIIOPTHPOBKOH C 1ie-
JBIO YAAJICHUS M3 HUX BOABI WK JPYTHUX BEMIECTB, CIIOCOOCTBYIOIUX KOPPO3HH;,

HHTHOHPOBAHKE YTICBOIOPOIOB.

7.2.2 Br10op crnoco0a aHTHKOPPO3HOHHOM 3aLIMTHI JOJDKSH OTBEYATh YCIIO-
BHAM JKCILTyaTalluM TPyOOMPOBOAA, a Pe3yJIbTaThl PACUCTOB, MOATBCPIKIAFOIIHC
3 QeKTUBHOCT ASHCTBUS 3AIIUTHI, JOJUKHBI OBITH 0X0OPEHBI Perucrpom.

7.2.3 YBenuveHHE TOJILMHBI CTCHKH HMOABOAHOTO TPYyOOIPOBOJA C YUETOM
KOPPO3HOHHOIO H3HOCA OCYIIECCTBILICTCS C LENBE0 KOMIICHCAIIMH TOTEPh MPOd-
HOCTH TPyOOIPOBO/A B PE3yJIBTATEe YTOHCHHS CTCHKH M3-3a 00IICH PABHOMEPHOMI
KOPPO3HH.
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7.2.4 HeoOX0mMMOCTb BBEACHHS IPHOABKY HA KOPPO3HOHHBIH H3HOC H €€ Be-
JAUYHHA ONPEACIIIIOTCS, HCXOA U3 PACCMOTPEHHMS CIEAYIOMUX (PaKTOpoB:

PacyeTHOTO CpoKa CIyKObI TPyOOIPOBOAA, KOPPO3SHOHHOH arpeCCHBHOCTH
paboucii cpesbl H YCIOBHIT 3KCIUTY ATALIHH,

MIPEAOIAracéMOTO BHAA KOPPO3HUH;

3(PEKTUBHOCTH JOMOIHUTEIBHBIX MEP MO 3AIMUTE TPYOOMPOBOAA, CHHIKAKO-
IMX HHTEHCUBHOCTH KOPPO3HOHHBIX IMPOLIECCOB, HAMPUMED, MyTEM XHMHUYCCKOH
00pabOTKH TPAaHCTIOPTUPYEMBIX CPE, MOKPBHITHH H T. I1.;

YyBCTBUTEIPHOCTH NPUOOPOB KOHTPOJN BHYTPCHHEH KOPPO3HMH, YAaCTOTHI
TPOBOAUMBIX OCMOTPOB H IPOBEPOK;

MOCNCACTBUH CITy4alHOH yTECUKH TPAHCIIOPTHPYEMBIX CpPeA, TPeOOBAHHI Ha-
JIKHOCTH U O€30MACHOCTH;

30 (eKTHBHOCTH CHCTEMBI KOHTPOJSA 3a PabOYHM JAaBICHHEM B TpPyOo-
TIPOBOJHOM CETH U AP.

7.2.5 MuHuManbHas npuOaBKa HA KOPPO3HOHHEIA H3HOC TPYOOMPOBOIOB U3
YIJICPOMUCTBIX CTAJICH, TPAHCHOPTHPYIOIMX HEArpecCHBHBIC PAabO4HE Cpepl,
JIOJDKHA COCTaBJIATh HE MeHee 1 MM. ITpu TpaHCIOPTHPOBKE KOPPO3HOHHO-arpec-
CHBHBIX CpPEJl, B YaCTHOCTH ILIACTOBOMH MPOAY KLU H, COICPKAIICH B CBOEM COCTABE
BOJy, Ha0ABKa HA KOPPO3HOHHBIH H3HOC JOJDKHA COCTABIATH MHHHUMYM 3 MM.
Jlnst momBOAHBIX TPYOONPOBOJOB, H3TOTOBJICHHBIX M3 HECP)KABCIOIMHMX CTAJICH H
CIUIaBOB, HAZOABKY HA KOPPO3HOHHBIN H3HOC BBOIUTH HE TPEOYETCHL.

7.2.6 B ciy4ae MCIIOIBb30BAHUS HEP)KABCIOINHMX CTAJICH M CILIABOB CICAYET
YUHUTBHIBATD CICAYIOIIHUEC ITapaMCTPhI:

MPOYHOCTHEIC CBOMCTBA;

TEXHOJIOTHYHOCTD M3TOTOBJICHHUS, BKIIIOUAS CBAPHBACMOCTD,

KOPPO3HOHHYIO CTOMKOCTb, B TOM YHCJIE K MEIKKPUCTAIUTHOH KOPPO3HUH.

7.2.7 Tlpu BHIOOpPE BHYTPCHHETO AHTHKOPPO3HOHHOTO 3aLIUTHOTO MOKPBITHSA
JIOJDKHBI YUHTBIBATHCS CIIEAYIOIUE (PaKTOPBI:

XHMHYECKAsi COBMECTHMOCTh C TPAHCIIOPTHPYEMBIMH YIJICBOAOPOJAMH, a
TaKKe C APYTHMH BELICCTBAMH, BKIIFOYASI BEPOSTHOCTH BBEACHUS HHTHOHTOPOB
(cM. 7.2.8), KOHTAKT C KOTOPBIMH OYIET BO3MOKCH B IPOLIECCE MOHTAXKA, YKJIAAKH
H 3KCIUTyaTalluu

CONMPOTHBIIEMOCTh 3PO3HOHHBIM BO3ACHCTBUAM TPAHCHOPTHPYEMBIX CPEX H
MEXaHWYECKUM IOBPEKICHUSIM HMPH OYHCTKE BHYTPCHHEH MOBEPXHOCTH TPYOO-
TIPOBOOB CKPEOKAMU;

COMPOTHBIIAEMOCTh OBICTPO JCKOMITPECCHH,

HATHYHC HATC)KHBIX CHCTEM KOHTPOJIA KAUeCTBA OCHOBHOTO IIOKPBITHS TPYO H
TOKPBITHA B PAHOHE MOHT)KHOTO COCTHHCHHSI.
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7.2.8 JIna BpeMEHHOH 3aIIUTHI BHYTPECHHEH MOBEPXHOCTH OT KOPPO3HH BO
BpPEMsI XPaHCHUSI, TPAHCTIOPTHPOBKH U JI0 3ANOIHCHHA CICAYCT HCIOIb30BaTh 3a-
DIyIIKH B BHAC NPOOOK M My (DT, HAHOCHTh KOHCCPBALMOHHBIH COCTAB, BBOAMTD B
MOJIOCTH TPYOOIIPOBOJA HHTHOUPOBAHHYFO JKHIKOCTD.

7.3 SAIIIUTA OT BHEIIIHEA KOPPO3UH

7.3.1 IlokrpbITHSL.

7.3.1.1 [Ins 3amuThl OT BHEINHEH KOPPO3MH MOPCKOH TPYOOMPOBOA AOJDKCH
HMMETh AHTHKOPPO3HOHHOE HM30JLILHOHHOE IOKPHITHE (OOBMHO MHOTOCIOMHOE),
onoOpennoe Peructpom. Ilpu HEOOXOTMMOCTH BHEIIHEE HOKPHITHE IJOJDKHO
HMMETH HAPY>KHBIN CIIOH [T 3a0IMTHI OT MCXAHHICCKHUX MOBPEKICHUH B IMPOLIECCE
(OpMHPOBAHMS W TPH YKJIAJKE B/HA TBEPABIH IPYHT. MOHTa)KHOE COCTUHEHHE
(CBApHOH MIOB) 3aIUINACTCS OJHOCIOHHBIM HIIM MHOTOCJIOWHBIM MOKPBITHEM.

7.3.1.2 BHeniHee MOKPHITHE BBHIOHPACTCS HA OCHOBAHHH CJICAYIOLIMX TpE-
OoBaHwmii:

BOJONMPOHHLAEMOCTH H AJITC3HH,

V4eTa H3MECHEHHS CBOMCTB B MPOLECCE IKCILTyaTaALHH,

COBMCCTUMOCTH HAHCCCHH A, BKJIIKOYASA YIACTKH MOHTAKHBIX COCI[I/IHGHI/II\;[, CO
CTPOMTEIBCTBOM, MOHTAKOM H PEMOHTOM B MOPCKHX YCJIOBHAX;

COBMECTHMOCTH C OCTOHHBIM MOKPHITHEM, €CJIH MOCIIETHES MPUMEHSCTCS,

COBMECTHMOCTH C KaTOJHOH 3alIUTOMH;

COBMECTHMOCTH C TCIUIOM30/LIIHOHHBIM MOKPBITHEM B CIIy4ac MPUMEHEHHS
MOCJICTHETO;

obecrmeyeHH TPeOOBAHMIT OXPAHBI TPYJA C YYCTOM BPEAHBIX YCIOBHIA IpH-
TOTOBJICHHUS, HAHECCHUA H (DOPMUPOBAHHSL.

7.3.1.3 OHU3HKO-MEXaHHYCCKUE CBOMCTBA MOKPBITHSA JOJDKHBI OBITH OTpaske-
HBI B CIIeIM()MKAUK Ha TOCTaBKy. K HUM OTHOCATCS:

MaKCHMAJIbHAS 1 MUHUMAJIbHAS TOJIIIWHA;

IJIOTHOCT;

aares3us;

MIPOYHOCTH MPH PACTSUKCHUH H VTHHCHHUE,

yAapHas NPOYHOCTS,

KaTOHOE CONPOTHBIICHHE,

H3THO;

TCIUIONPOBOIHOCTb;

3NEKTPHYECKOE CONMPOTHBIICHHUE,

H3HOCOCTOMKOCTb,
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CHOCOOHOCTB K OTBEP)KACHHIO.

7.3.1.4 TTpou3BOACTBCHHAS CICUU()HKALUSA HA MOKPBHITHE JOJDKHA OTPAXKATh
CICAyIOIICE:

MAarepuaj MOKPHITHA (TEXHHYCCKHE YCIOBHA HA MarepHal HAHOCHMOIO IO-
KPBITHSL, BKJIFOYAS CCPTH(UKATHI H aKThl MCIBITAHUH JJIS ONPEACICHUS CBOHCTB
MarepHaa);

MOATOTOBKY MOBEPXHOCTH (TCXHHYCCKHE TPSOOBAHHUS NMPOU3BOAHUTCIE K CTE-
TICHU TOATOTOBKH MOBEPXHOCTH MEPET HAHECCHHEM TTOKPHITHA);

HAHECCHHE MOKPBITUA (TCXHONOTHYCCKMHI MPOLECC HAHECCHHSA C YKA3AHHEM
BEIIMYIH OCHOBHBIX IAPAMETPOB: TEMIICPATY PBI H OTHOCHTEIBHOH BIAYKHOCTH BO3-
JlyXa, TEMIICPaTy pbl MOBEPXHOCTH TPYObl, BpEMEHH HAHECEHHS, TOJIIHHBI CYyXOT0
H MOKpOTO CJIOS IIOKPBITHS, pacX0Ja MaTepuaja, BpEMEHH CyIIKH CJIOSI HOKPBITHA
H €T0 MOJHOTO (POPMUPOBAHKSA B 3aBHCHMOCTH OT TEMIICPATYPhI BO3AYXa H T. [1.);

KOHTPOJIb H HCTIBITAHUA (TeXHI/I'-ICCKI/IC YCJIOBHA HA MPUMCHCHHOC MOKPBITHE,
BKJIIOYAs CEPTH()MUKATHI W aKTHl HCIBITAHUH IO ONPEACICHHIO MapaMETPOB IO-
KPBITHS, IEPEYUCICHHBIX B 7.3.1.3);

TEXHOJIOTHYCCKHH MPOLIECC PEMOHTA MOKPBITHSA,

TPAHCIOPTHPOBKY M XPaHECHHE TPYO C HAHECEHHBIMH NMOKPBHITHAMH (PYKOBOA-
CTBAa M MHCTPYKIHUHM IO TPAHCTIOPTHPOBKE H XPAHCHUIO TPYO).

7.3.1.5 IToaroroBka NOBEPXHOCTH TPYO NMEPea HAHCCEHUEM MOKPBITH T0JDK-
Ha BKJIFOYATH. MCIPABICHHC I¢(EKTOB (BBIPABHHBAHHIC CBAPHBIX MIBOB, CKPyTIe-
HHUE OCTPBIX KPOMOK 0 PAIHyCa HE MEHEE 2 MM), OYUCTKY OT MACIISIHBIX H JPYyTHX
3arpA3HCHHUH, a TAKKE OT OKATHHBI H MPOIYKTOB KOPPO3HH.

HaneceHue TOKPHITHA CICAYCT OCYIESCTBIATE HE MO3THEE UeM Yepes 4 4 1mo-
Clie CTpy HHO-a0pa3HBHOM OYHCTKH HA OTKPBITOM BO3AYXE H HE MO3AHCE YEM Uepes
24 49 B 3aKPBITHIX TIOMEIICHUSX.

7.3.1.6 Bce MOKPBITHA AOKHBI MOABEPTaThCsA MPOBEPKAM H HCTIBITAHHAM,
BKJIFOYAOIINM B CeOs:

BH3YQJIbHBIH KOHTPOIIb;

H3MEPEHUE TOJIILMHBL,

ONpPCACTICHUC CIVIOIMHOCTH IMOKPBITHA,

HCIIBITAHUS OTJCIBHBIX TPYO HA AATE3HIO.

7.3.2 CoenpajibHbIe MOKPHITHSI CTOSIKA W 6ePeroBoro mepexoaa.

Crennduka aHTHKOPPO3HOHHOM 3aIMUTHI CTOSAKOB H OCPETOBBIX ICPCXOI0B
CB3aHA C HAMYKMEM 30HBI BCIUIECKA, a TAKKE aTMOC(EpHOH U MOABOIHOMH 30H.

AHTHKOPPO3HOHHOE MOKPHITHE B 30HC BCIUIECKA JOJDKHO OBITH PACCUHTAHO
Ha HEOMATONPHATHBIE KOPPO3HOHHBIE YCIIOBHS B 3TOH 30HE, 0COOCHHO ITPH TPAHC-
TIOPTHPOBKE MOAOTPETHIX JKUAKOCTEH, HAmpuMep, HEPTH H HEePTECHPOIYKTOB.
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AHTHKOPPO3HOHHOE MOKPHITHE B 3TOH 30HE JAODKHO OBITH 3AINMINCHO OT MEXa-
HAYCCKUX TOBPC)KACHHH, BBI3BAHHBIX THAPOAMHAMHYCCKHMH BO3ACHCTBHAMH,
JIBJOM HJIH IUIABYUAMH OOBECKTAMH.

JInst KasKHoro OTACIBHO B3ATOTO CTOSAKA MM OCPErOBOTO IEpexoaa pasacie-
HHE HA 30HBI (IOIBOAHY O, BCIUICCKA H aTMOC()EPHYI0) JODKHO IIPHHUMATBCA B 3a-
BHCHMOCTH OT KOHCTPYKTHBHBIX 0COOCHHOCTCH CTOSMKA HTH OSPETOBOTO MEPEX01a
H MPCBAJHPYIOMHX (PaKTOpOB OKpy-KaromeH cpeapl. il KasKao# u3 NEpEUUCIIcH-
HBIX BBIIIC 30H MOTYT OBITh MPHMCHCHBI PA3IIMYHBIC BHABI AHTHKOPPO3ZHOHHBIX
TMOKPHITHH TIPH YCAOBUH HX COBMECTHMOCTH H BhIMONHEHU:A 7.3.1.3 1 7.3.1.4.

7.3.3 3amATHbIE NOKPLITHS MOHTAXKHBIX COCTMHCHMIL,

7.3.3.1 JIna TpyOOnIpPOBOAOB C OSTOHHBIM HJIH TCILIOH30JIAIIHOHHBIM MOKPHI-
THEM MOHTAKHOE COCTHHCHHE JTOJDKHO HMETHh MHOTOCIIOMHYEO CTPYKTYPY MOKPBI-
THS, COCTOSIIYIO H3 AHTHKOPPO3HOHHOTO 3aIIUTHOTO TOKPBITHS U 3aMOTHUTEIISL.
TMocneHuiA JODKCH 00CCNCUHTD IIABHBIA NEPEX0,] MOKPHITHSI MOHTAKHOTO COC-
JUHCHUS K OCHOBHOMY MOKPBITHIO TPYOOIPOBO/IA.

J11 TeMIOM30/MpPOBAHHBIX TPYOOIPOBOJAOB, CTOSKOB U OCPEroBBIX IEpe-
XOJ0B 3aIOJIHUTENIb JOJLKCH 00JIamarh aJACKBATHBIMH I OCHOBHBIX MOKPBHITHH
CBOMCTBAMU.

7.3.3.2 Ilpu BHIOOpE 3aMMTHOTO MOKPHITHSI MOHTAKHBIX COCTUHCHHH TOIDK-
HEBI OBITH BRITOJHCHEI TPeOOBaHU, M3jI0keHHbIe B 7.3.1.2,7.3.1.3,7.3.1.5,7.3.1.6
U 7.3.2, ¢ y4ETOM 3HAYUTEIBHOW CKIOHHOCTH CBAPHBIX HMIBOB K KOPPO3HOHHBIM
Pa3pyIICHUAM. 3aIUUTy CBAPHBIX COCIUHCHUH MPEANIOYTHTEIBHO OCYIICCTBIATH
MHOTOCTIOHHBIMHU XOJOJHBIMU MOKPBITUAMH WM CHCIHAIBHBIME TIOJIIMEPHBIMA
MAaHKETaMH.

7.3.3.3 Bce paboThl 0 HAHECEHHUEO 3aTIIHTHOTO IOKPHITHA MOHTAYKHOTO COCIH-
HEHUA JODKHBI ObIThH BBIIOTHCHBI COTTIACHO ONOOPCHHON PErHCTPOM TCXHOJIOTHH.

7.3.4 Karopnasi 3ammra.

7.3.4.1 ITonsoanbic TPy OOMPOBOABI OJLKHEI OBIThH 3AIMHUIICHEI OT KOPPO3UOH-
HOTO M3HOCA KATOAHOM 3amuToi. OTKA3 OT MPUMCHEHHUA KATOTHON 3aIHATHI IS
HMOABOTHOTO TPYOONPOBOAA C YUSTOM HATHYHUSA APYTHX CPCIACTB AHTHKOPPO3HOH-
HOM 3aIIUTHI COITACOBLIBACTCS ¢ Perucrpom.

7.3.4.2 TexHu4ecKkas JOKYMECHTALM HA KATOOHYIO 3ALIUTY MOABOIHOIO TPY-
6omposoaa AoJwKHA OBITH 0100peHAa PETHCTPOM U COACPIKATD CIICAYFOIICE:

CXeMy KOMIIOHOBKH CTAHI[UM KATOTHOH 3allIUThI C 0003HAUCHUEM PACIIONIOMKE-
HHUS BCEX HCTIBITATCILHBIX TOUCK;

TEXHHUYCCKUE YCIOBHA U CHICIU(DUKALIMH HA BCE HEOOX0AMMOE 000pyI0BaHHE,
BKJIFOYAs KOHCTPYKIHUEO AHOJOB, YICKTPHICCKUC KAOSIH U HX 3aIIUTHbIC YCTPOHi-
CTBA, UCIBITATCILHBIC TOYKH U T. II.;
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TCXHHICCKHC YCTIOBHA HA MOHTAK CHCTCMBI KafTOI[HOi/'I 3aIlUThI,

TEXHHYCCKHUE YCIOBHA HA MPEABAPHTECIBHBIC H IMPHUCMOCIATOUHBIC HCITBITAH,

HHCTPYKLIUH TO 3KCIUTyaTALWH W TCXHHYCCKOMY OOCITY’KHBAHHIO CHCTCMBbI
KATOHOM 3aIlUTHI.

7.3.4.3 Jdm1 obccrnedcHHI HEOOXOOUMOHM KATOMHOM 3aIlMTHl MOABOAHBINA
TPyOOIIPOBOA M3 YIICPOAUCTHIX CTAJNCH JOJDKEH MMETh 3AIIUTHBIA IOTCHIMAT B
npeaenax ot — 0,90 no — 1,1 B, OTHOCHTEIBHO 3JIEKTPOAA CPaBHEHHS — cepedpo-
xnopuctoe cepedpo/mopckas Boga (Ag/AgCl/mopckas Boma) B MOPCKOH BOAE.
OTH TIOTEHITHAITBI OTHOCATCA K COJICHOMY HJIy M MOPCKOH BOJE C COJCHOCTBIO B
npeaenax 32 — 38 %o. [Tpn HamIHH aHASPOOHBIX YCIOBUH, HAPUMED, B Cpeae
COJICHOTO HWJIA U BEPOATHOCTH BOSHHKHOBCHHA KOPPO3HH MOJ OOpacTaHHEM Be-
JHYMHY 3a00HTHOTO MOTCHIMANA cieayet Oparb papHOH — 0,90 B. Jlng 3amuTs!
HCPYKABCIOMIMX CTAJICH BETMUNHY MOJSIPH3AMUOHHOTO MOTCHIHAA CIIEAYET OpaTh
6once yem — 0,55 B.

7.3.4.4 JIns yCTpaHCHHUS BO3MOKHOCTH BO3HHKHOBCHHUS BOJOPOJHOIO pac-
TPECKUBAHHUS M KOPPO3HOHHON YCTAJIOCTH OCHOBHOTO METAJIJIA U CBAPHBIX IIBOB
JTIOTGKCH OBITh OTIPS/CIICH MHHY COBBIH TIPSACI 3AIATHOTO TIOTEHINAJIA.

7.3.4.5 /11 u3MECpEHHS MOTSHIHMAIA MCK/IY MOBEPXHOCTHIO TPyOOIPOBOaA U
MOPCKOH BOZO# MOTYT OBITh HCTIOJIb30BAHBI KOHTPOIBHBIC AICKTPOIbI CPABHEHUS
CIICAYIOILINX THIIOB;

HacsimeHHbIH kamomens (KC1);

HACBHIICHHBIA MCIHOCYIL()aTHBIH,

cepebpo-xaopucroe cepedpo/mMopckas Boga (Ag/AgCl/mopckas Boxa);

IIMHKOBBIH CIJIAB BHICOKOM YHCTOTHI, COACPKALIHIA IHHKA MHHEMYM 99,9 % u
skenesa He 0ojee 0,0014 Y%/mMopckas Boaa;

AHOHBIN IIMHKOBBIH CIIAB/MOPCKASA BOAA.

7.3.4.6 BemrumHa MIOTHOCTH TOKA KATOAHOH 3aMIATHI JOJDKHA OBITH OMpPEc-
JICHA UL CICAYIOMEro:

TIEPHOA MOJLIPH3AMMA TOABOIHOTO TPYOOIpoBOAa (HAYAJbHAA, CPETHSA W
KOHCYHAS IUIOTHOCTH TOKA),

TIOAJACP>KAHUS MOJIPU3ALMH (3AIIUTHAS IIOTHOCTD TOKA),

JENOJIAPHU3ALIHH,

HauamsHasi MIOTHOCTh TOKA AOJDKHA COCTABIATH 10 % 3HAYCHHS 3AIMUTHOH
IIOTHOCTH TOKA. CHCTEMa KAaTOAHOM 3aImuTHI TOJDKHA TMO3BOJIITH PETYIHPOBATH
IUIOTHOCTH TOKA B 3aBECUMOCTH OT COCTOSIHHSI IOBEPXHOCTH MOJBOAHOTO TPyOO-
MPOBOAA M BHCIIHKUX YCIOBHH.

7.3.4.7 CucremMbl KaTOAHOM 3aIMHUTHI TOABOXHBIX TPYyOOMPOBOIOB MOTYT 00€C-
NEYHBATHCA OMHOH WM ABYMS CTAHIMAMH KaTOXHOM 3aIUUTHI, PACTIONOKCHHBIMHA
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HA OJHOM MJIM HAa 00OMX KOHIAX TPyOOmpoBoaa. MOHTa)K M HCIIBITAHHA CHCTEMBI
KATOTHO 3aIHUTHI MO/JICKAT TCXHHUICCKOMY HAOmoacHuIo Pernctpa.

7.3.4.8 MarepranaMu aHOJOB KATOAHOM 3aIIATHI MOTYT CIIYKHUTh CMEIIAHHBIC
OKHUCITBI, AKTHBHPOBAHHBIA THTAH U IIATHHHPOBAHHBIN HHOOWH, TAHTAJI HITH TUTAH,
CILIABHI IUTATHHOBOTO TAHTAJIA, CIIABBI HHOOW MJIH THTAHA B T. Y. IVIATHHHPOBAH-
HBIA THTAHOBBIN CIIAB, BHICOKOMPOBOAAIIHIM METAJLI CO CIOEM OKCHIHOTO IOKPHI-
THA, CBHHI[OBO-CCPCOPAHBIE CILIABHI (CBHHEL ¢ 00aBkoit 1 — 2 % cepedpa).

7.3.4.9 BriOop THIA BBIMPAMUTEISA KATOTHON CTAHLMH AOJDKEH OCYHIECT-
BIIATHCA, HCXOMA W3 BEJIMYHH CHITHI TOKA M HANPSYKCHHSA, KOTOPBIC OTIPEACIIIIOTCS
pacyeToOM IpH MPOCKTHPOBAHUH. BHIPAMHUTENH NODKHBI IPUMEHIATHCA C PETY-
JTHPOBAHHEM MOCTOAHHON BETMUMHBI TOKA M MOTCHIMANA, MPH 3TOM YNPABICHHE
JIOJDKHO OBITh PYYHBIM, 33 HCKIFOUYCHHEM OCOOBIX Ciyvacs. Kabemm mOKHBI
HMETD H30JIALMIO, IPATOAHYIO AT 3KCILUTYaTallul B MOPCKOH BOAEC, H BHECIIHIOK
000JIOYKY ISl 3aLIMTEI OT MCXAHHYECKHX MOBPEKICHHN. DICKTPHUICCKOC COCAM-
HEHHUE MEKAY aHOAOM H aHOTHBIM KabeneM JODKHO OBITh BOJOHCTIPOHHIIACMBIM
H MCXAHWYCCKH MPOYHBIM.

7.3.4.10 Karognas 3ammra JOJDKHA MPOCKTHPOBATHCA U BBITIOJHATHCS, HC-
X0 U3 CICAYIONUX YCIIOBUI:

PE3yNBTATHI pacyeTa KarOTHON 3alUThl JOJDKHBI OMPEACIATh KOHCYHBIC 3HA-
YEHHA CIACAYIOIUX BEIHYHH U MAPAMETPOB, CYMMAPHOTO 3aIMTHOTO TOKA M pac-
YETHOTO HANPsDKCHUA, TUIIA, KOJIMYECTBA H CPOKA CIIy kOBl aHOAOB;, MAPOK U Ceye-
HHE KAOCIICH; CXEM AHONHBIX JIMHUI, THIIOB KATONHBIX CTAHITHEL,

pacyeT KaTOHOW 3aIMTHI BRIMOIHACTCA HCXOAA M3 YCIOBHA, YTO IMPH PEKO-
MCHIYCMOM PACIOJIOKCHHH aHOJOB JOCTHIACTCS PABHOMCPHOE PACIPEIACICHHC
MOTEHIMHAJIOB HA 3AMIAIIIACMOM TOBEPXHOCTH,

pacyer 3aIMTel JOJDKEH BBIMOIHATECA I ABYX JTANOB €€ IKCIULyaTallu: B
nepuoa (popMHPOBAHKS HA 3ALIMINACMON IOBEPXHOCTH KATOAHOTO 0CAIKA H JKC-
LTy aTalHOHHOTO MIEPHOAA.

Ecam u3-3a >3ddexra IKpaHHPOBAHIS APYTHMH 3JICMCHTAMH CHCTEMBI KAKHE-
00 YYACTKH MOBCPXHOCTH HEAOCTATOYHO 3AIMINCHEBI, 4 YCTAHOBKA JOTIOTHH-
TCIBbHBIX HAPY>KHBIX AHOAOB HCBOZMOJKHA, TO JOIYCKACTCA MCHOJIBb30BAHAC KOM-
OMHUPOBAHHOM 3aIHUTHI COUCTAHHEM KATOTHOH H MPOTEKTOPHOH.

Craeayer yuecTb, YTO XapakTep PACIPEACICHHS MOTCHIMAIOB PA3THYUCH IS
KATOJHOW W MPOTCKTOPHOH 3allUT. B MEPBOM CIy4ac MOTCHIMAI AHOA OOJICE Mmo-
JIO’KUTETIBHBIH, 4 BO BTOPOM — OTPHIIATCIBHBIN.

Tox Ha BBIXOE TPAaHCHOPMATOPA-BRIIPAMHATEIA JOJUKCH OBITH, [0 MCHBIICH
Mepe, Ha 25 % BbIIIEC TOKA, HEOOXOAMMOTO IS 3aIUTHI TPYOOIMPOBOA B TCUCHHC
BCETO CPOKA CIIYKOBL
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7.3.4.11 AHOZBI CHCTEMBI KAaTOXHOM 3aIIMTHI JOJDKHBI OBITH 3ariayOICHBI HA
Oepery WM yIO)KSHBI HA JTHO.

AHOI[LI JOJDKHBI 06.1'[3,]131" b JOCTATOYHO HU3KUM COMMPOTHBJICHUCM H30JLIIITUA B
JNMEKTPOIMTE (MOPCKOH BOAE), 00SCTICUMBAOIIAM HA3KOE COMPOTUBIICHHE B ICH
TOKA KATOTHOM 3aIIMThI, YTOOBI BRIXOAHOC HANMPSDKCHUE TPAHC(HOPMATopa-BhIIps-
MHTE IPH MAKCHMATBHOM TOKE HA BBIXOJE IO COOOPKCHUAM O€30IACHOCTH HE
npesbimano 50 B.

OO0mas Macca MarepuaioB aHOAOB J0JDKHA MPECBBINIATH MACCY AHOAHBIX Ma-
TEPUAIOB, PACXOAYEMBIX B TEUCHHE PACUCTHOTO CPOKA CIIY KOBI MPH MAKCHMAJIb-
HOM TOKE HA BBIXOJE TPAHC(HOPMATOPA-BEIMPAMHUTEIL.

7.3.4.12 B ciyyae HEHTpaIbHOTO COCTABa MAaTEpHANla AHOIOB, HATIPUMED,
THUTAHOBBIX AHOAOB, MOKPBITHIX IUIATHHOH, padoyee HANPSLKCHHE aHOAA JODKHO
OBbITh HIDKE, YEM HANPSDKEHUC MPOOOS BHEIIHETO CJIOS aHOJA.

Bo Bcex ciyuasx HEOOXOAUMO PACCTOSHHE MEXKIY aHOAOM H TPyOOmpoBO-
JIOM BBIOMPaTh MUHHMAJBHBIM C TEM, YTOOBI 3AIMUTHBIN MTOTCHIHAT CCKIHH TPY -
060ompoBOa, PaCcTIONOKCHHOH BOIM3H aHOJA, OBLT BBIIIE OTPULATESIFHOTO Mpeeia
3QIIMTHOTO MOTCHIMANa (cM. 7.3.4.4).

ITI0THOCTH AHOTHOTO TOKA JOJDKHA OBITH MEHBIIE MAKCHMAIBHOU IUIOTHOCTH
TOKA A7 COOTBETCTBYOILETO MaTepHalia aHOJa, IPEIaracMOT0 H3rOTOBUTETIEM.

7.3.4.13 Tlpu ucnonb30BaHHM KATOJHOM 3aLIMTHI I MOABOAHBIX TPYOOIpO-
BOJOB U CTOSIKOB HCOOXOAWMO BBIMOJHATH TPCOOBAHHS MO JICKTPHUYCCKON H30-
JALMA OT CMEKHBIX KOHCTPYKIHH (TUIaT()OPMBI HITH 3CTAKA/IbI), HA KOTOPBIC OHU
BBIXOIAT, C HCTIOIb30BaHHEM H30JMpPYomuX (raHnes. Toske caMoe KacaeTcs noA-
3€MHOTO Y4acCTKa IPH BbIX0AE TPyOOmpoBOAa U3 MOpsI Ha Oeper.

7.3.4.14 DneKTPOXMMHYCCKAS 3aIIUTA JOJDKHA ObITh BBEICHA B ACHCTBHE HE
no3aHee 10 cyTok ¢ MOMEHTa OKOHYAHUS paboT Mo yKIaAKe TpyOOmpoBoaa.

7.3.5 IIpoTexTopHast 3aIUTA.

7.3.5.1 Texuuyeckass AOKYMCHTAIMs HA CHCTEMY IPOTCKTOPHOH 3aIUTBHI,
MPEICTaBIIEMAs HA PACCMOTPEHUE PeruCTpy, JOJDKHA COACPIKATD CICAYIOMee:

TCXHHUYCCKHUC YCIIOBHA, UCPTCIKH H cneun(bmcamm HA MPOTCKTOPBI U3r0-
TOBHTEJIA;

PE3YIBTaThI AMEKTPOXHMHICCKHX HCIBITAHHHI MPOSKTOPOB (HA 3JCKTPOXUMH-
YECKYIO0 EMKOCTh B MOPCKOH BOZIC, HA H3MCHEHHE IOTEHIUATIA 3aKPBITOr0 KOHTYPa
B MOPCKOH BOZE);

pacdeT Macchl M KOJMYECTBA MPOTCKTOPOB B 3aBHCHMOCTH OT PACUYCTHOIO
CpOKa 3KCIUTyaTalliH TPyOOIPOBOAA;

pacyeT CONPOTUBICHUS IIPOTEKTOPOB;

pacyueT IIOImAIH 3aIMHIASMOM IOBEPXHOCTH M 3AIUTHOTO TOKA,
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TEXHUYCCKHE YCIOBHS, YCPTEKU U CICIM()UKALMH HA YCTAHOBKY H KpeIUie-
HHE MPOTEKTOPOB.

7.3.5.2 Tlpu BbIOOpE MaTepHaoB I H3TOTOBICHHS IPOTCKTOPOB Ipea-
MOYTEHHUE AODKHO OBITh OTAAHO CIUIABAM, 00JaJArOIUM CJICAYIOIUMHE Hapa-
METPaMHU:

BBICOKUM KO3()()MUMEHTOM MOJE3HOTO HCIONb30BAHMSA PACTBOPIEMOTO
METAJLIA;

HU3KOM aHOTHOH MOJIIPU3Y EMOCTBIO,

CTaOUIBHOCTBIO 3NCKTPOXUMHYCCKHX XaPAKTCPHCTHK BO BPCMCHH,

OTCYTCTBHEM YCIOBHI 00pa30BaHMs HA MIOBEPXHOCTH MPOTEKTOPOB MPOAYK-
TOB AHOJHOTO PACTBOPEHUA H IIOBEPXHOCTHBIX IJICHOK.

7.3.5.3 Bribop mMarepuana Juis1 MPOTEKTOPOB T0JDKEH YUUTHIBATH CICAYIOIIEE:

ycaoBus PabOTHI MPOTEKTOPA, MOTPY’KCHHOTO B MOPCKYIO BOAY, JOHHBIH
TPYHT HJIM COJICHBIH U,

PACUETHYIO TEOPETUUECKYIO TOKOOTAAYY MPOTEKTOPOB;

HEOOXOAMMOE 3HAUCHHE 3alUTHOIO MOTEHIHMAala TpyOompoBoga (CM.
7.3.5.8);

pac4eTHbIH CpOK CIyKObI TPYOOIPOBOAA (TIPOTEKTOPOB);

TEMIICPATyPy CPEabl, CTCHOK TPYO M MPOTEKTOPOB.

ATIOMHHHEBBIC CIUIABBI UL H3TOTOBICHUS MMPOTEKTOPOB JOJDKHBI COACPKATD
JICTHpYFoImHUe T00ABKH, OTPAHHYHBAIONING HITH IPEJOTBPAIIAIOIIHe 00pa30BaHHEe
OKCHIHOTO MOBEPXHOCTHOTO CJIOA. JIMd MCKIFOYEHHsS BOJOPOIHOM ACMOJLIPH3A-
AU CICAYCT NPUMCHATh HUHKOBBIC CILIABBI.

7.3.5.4 Ina TpyOONpPOBOAOB C TEILUIOM30JHIIUECH NMPOEKTOPHI AODKHBI OBITH
YCTAHOBICHBI TAKUM 00pa30M, YTOOBI MO BO3MOYKHOCTH HCKIFOYHTh HX HAIpPEB.
Tpu TPaHCIIOPTHPOBKE IO MOPCKOMY (B COJICHOH BOZC) MOABOTHOMY TPyOOMpO-
BOJY MOJOTPETHIX KHUAKOCTEH M JOCTHKCHHH TEMIICPATYPBI MPOTEKTOPOB OoJiee
50 °C ycTaHOBKA IMHKOBBIX MPOTCKTOPOB 3AIIPEIACTCA.

7.3.5.5 BHenIHuA JHaMETP KOJTBIEBBIX (OPaCciIeTHBIX) HPOTEKTOPOB PEKOMEH-
JIyeTcd BHIOMpPATh PABHBIM JHAMETPY TPYOOIpPOBOAAa C OAJUIACTHBIM MOKPBITHEM
H/vim TeIon3osnueH. [1pu Ha3HaYeHUH BHEIHETO JUAMETPA KOJIBLEBOTO IPO-
TCKTOpAa MPEBBIMAIONINM JHAMETP TPYyOOIpoBOJa ¢ OAMTACTHBIM MOKPBITHEM
H/WIH TCIUTOM30JIAIMEH, A TAKOKe IPY OTCY TCTBHH 0AIUIACTHOTO MOKPBITHS H/HMIH
TCIUIOM30.ILMH OOKOBBIE MOBEPXHOCTH KOIBLEBBIX IPOTEKTOPOB JO/LKHEI OBITH
BBITNIOJITHCHBI B BHC yce‘IeHHOI‘O KOHyca.

7.3.5.6 TIpOTEKTOPHI JOJDKHBI OBITH YCTAHOBJICHBI HA TPYOOIPOBOJAC TAKHM
00pazomM, 4ToOBI H30EKATh MEXAHHYECKAX MOBPESKICHUH TPYO M IPOTEKTOPOB,
Pa3phIBa JMCKTPHYCCKOTO COCAMHCHHS MPOTCKTOPOB C TPyOOHMPOBOAOM, HApy-
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LICHHUS IIEJOCTHOCTU M30/LIHOHHBIX U 0aJIIACTHHIX MOKPhITHi. [Tocie MoHTaXxa
Ka)KI0r0 MPOTEKTOPA LEIOCTHOCTD €r0 JMCKTPHYCCKON LEMH JODKHA OBITh IPO-
BEPCHA MPUOOPHBIM METOIOM.

CranpHag apMmatypa Oa/uIaCTHOTO JKEJIC300€TOHHOTO TMOKPHITHA HE JTOJDKHA
HMETh KOHTAKT C TPYOOI WM MPOTCKTOPOM.

7.3.5.7 CiocoOBl YCTAaHOBKH NMPOTCKTOPOB HA TPyOONPOBOAE, B TOM 4HUCIIE
TEXHOJIOTHYECCKUE IPOLECCH NMPHUBAPKH HMPOTCKTOPOB H IMPHCOCAHHHUTCIIBHBIX
IUTACTHH, JOJDKHBI ObITh 0J00peHBI PerucTpoM. 3anpemaercs npuBapka mpoTek-
TOPOB M UX IPHCOCIUHUTCIbHBIX IJIACTHH HA CBAPHBIC IIBBI TPyOONPOBOAA, MHU-
HHMAJIBHOE PACCTOSHHE OT MECTA MPUBAPKU MPOTCKTOPA MM NMPUCOCAHHHUTEIb-
HOM IJIACTHHBI A0 CBAPHOTO MIBa TPyOompoBoaa — 150 mm.

7.3.5.8 Ilo Bcelt MOBEPXHOCTH MOPCKOTO MOABOAHOTO TPyOOIPOBOIA HA BCEM
€T0 MPOTDKEHUH JOJDKHO OBITH 00ECIIEUCHO HEMPEPHIBHOC pacHpeCICHHIE OTCH-
IHAJIOB B TEUCHHE BCETO CPOKA CIy KObl. MHHHMANBHBIC H MAKCHMAJIbHBIC 3HA-
YCHHS 3AIUTHBIX MOTEHIMAJIOB i1 MOPCKO# BOABI MPHUBESACHHI B Ta0L 7.3.5.8.
YKa3aHHBIC MOTCHIHAIBI PACCUHTAHBI A1 BOABI C COJCHOCTBIO OT 32 10 38 %o
IIpy TeMneparype ot 5 go 25 °C.

Ta6auna 7.3.5.8

3HauYeHHU S 3aLMTHBIX MOT JIOB /LTSI IO, IX TpyGomp
. MuHuMaIbHBIA MaxkcuMaJIbHbIH
KoHTposbHBIH B11eKTpox . o
3aIUTHBIN oTeHIMal, B 3aIUTHBIN MoTeHIMAl, B
MenHocyab(haTHbIM HACHINISHHbIH -0,95 -1,10
XnopocepeOpsHbIH -0,90 - 1,05
I{uHKOBBIH +0,15 0,00

8 MOHTAX U HCIIBITAHUA TPYBOIIPOBOAOB
8.1 OBIIHE ITOJIOXKEHUA

8.1.1 MoHTaX, YKIAAKAa U UCHBITAHUA MOIBOJHBIX TPYOOMPOBOIOB JOKHBI
TIPOBOAUTECA C YYETOM BBIBOJOB U PEKOMEHAAIMH, KOTOPBIC IOJYYCHBI MO pe-
3yJbTaTaM OLECHKH PHCKOB 3THX IIPOLIECCOB, BHIOTHCHHBIX HA OCHOBAHHH TPeOO-
BaHu# pa3a. 10 u npunokeHus 3. Pa3aen O1eHKH pUCKOB JODKCH OBITh BKIFOUCH
B COCTAB MPEACTABLIEMON HA PACCMOTPEHHE U 0100peHue PerucTpoM MpoeKTHOM
JokyMeHTauuy, cM. 1.5.10.

8.1.2 Tlepex MOHTaKOM, YKJIQAKOH U HCIBITAHUSIMHU MOABOJHBIX TPYOOMpPOBO-
JI0B Peructpy J0JDKHBI ObITH HAIIPABICHBI HA PACCMOTPCHHEE!
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.1 TexHHUeckas JOKyMeHTamus, ykazannasa B 1.5.7,1.5.3.2.1,1.5.3.2.5;

.2 TEXHOJIOTHYECKAs JOKYMEHTALHA HA CICAYIOIEE:

XpaHCHUE, TPAHCTIOPTHPOBKY H IOTPY3KY-pasrpy3Ky TpyO;

cOOpKy | CBapKy TpyO u IeTei;

HEpa3py MAIHH KOHTPOJIb, BKIIF0OYAsd BU3YAJIbHO-H3MEPUTEIbHBIN,

HAHECCHHE MOKPBITHH U H30JBIIMK HA MECTA CBAPKH TPYO WK IUIETEiH,

PEMOHTHO-BOCCTAHOBUTEIbHbIC PA0OTHI IO HCHPABICHHIO OOHAPYIKECHHBIX
Je(eKToB.

8.1.3 Tlepen HAYAJIOM TEXHHYESCKOTO HAOMIOACHUA 32 MMOCTPOMKOM MOJBOTHO-
ro TpyOOmpoBOsa HEOOXOAMMO HMPOBEPHUTH MPEANPUATHE, OCYIIECCTBIIAIONMICE Cro
MOHT@)XX H YKJIAQJAKy, HA cooTBeTCTBHE TpeOboBaHusaM 1.10 Pykxosoxcrea MIIT u
ogopmuts CuznetTenscTBo 0 coorsercTBHU npeanpmarust (CCIL, ¢. 7.1.27).

8.1.4 Tlepen MOHTAXXOM H YKJIQAKOH MOJBOAHOTO TPyOOMpoBoAa 000opyaoBa-
HHE TPyOOYyKIaAOYHOrO CyaHA (CBAPOYHOE, CHCTEMBI MO3HIMOHUPOBAHUA, MEXa-
HHU3MBbI HATSDKCHUS) WIIM HHOE 000PYAOBAHKE, TPUMEHAEMOE IPH APYTHX CIIOCO-
0ax YKJIaJKH, JOJDKHO OBITh OCBHIACTEIBCTBOBAHO Peructpom.

8.2 TPACCUPOBKA TPYBOIIPOBOJOB

8.2.1 Br10op Tpacchl H BETHYUHBI 3arTy OICHUS HOABOIHOTO TPYOOMpPOBOIA B
JOHHBIN T'PYHT JODKCH MHHHMH3HUPOBATh BIMSHHC JIMTOAMHAMHYECCKHX IPOLEC-
COB Ha paboTOCTIOCOOHOCTD H HAACKHOCTH TPYOOIPOBOAA.

8.2.2 o BO3MOXKHOCTH Tpacca MOABOIHOTO TPYOOIPOBOAA TO/DKHA 0OXOAUTH
30HBI BEHHOW MEP3JIOTHI JOHHOTO TPYHTA.

8.2.3 11 MMHMMH3AIMH KOHTAKTa TPYOOIPOBOAA C KHILIMH APEH(YOIHX
JICA0BBIX 00PA30BAHUM M CTAMyX TPAcCy MOABOJHOIO TPYOONPOBOIA IEIECO00-
Pa3HO HANIPABIATH IO JIMHUH MAKCHMAJBHBIX DIYOHH M MapaJUIeIbHO HAIPABJIC-
HHIO IPEUMYIECTBEHHOTO Apet(ha Ie0BbIX 00pa30BaHHIA.

8.2.4 beperosoi mepexoa TPyOONMpPOBOAA B PaifOHAX C CE30HHBIM JICIOBBIM
TIOKPOBOM TOJDKEH OBITh KOHCTPYKTHBHO BBINOJHCH KAK THAPOTEXHHUECKOE CO-
OpY’KEHHE, CIPOCKTHPOBAHHOE HA BOCHPHATHE JICIOBOH HATPY3KH (JIOKAJTBHOU U
r100aybHON) MPH PACUCTHOH TOMIIMHE Jba ¢ 06ecnieueHHOCTRIO 1072 1/ron. 30HY
KOHTAKTA 3aIMTHOIO COOPY>KCHMS CO IbAOM PEKOMEH/YE€TCS BBIOTHATh HAKJIOH-
HOH K TOPH30HTAILHON IUIOCKOCTH C YIJIOM HAKJIOHA K TOPH3OHTY HE Ooniee 45°
B JMANA30HE BBICOT OT CPEIHETO YPOBHS BOJBI + YABOSHHAS PACUCTHAS TOJIIHHA
IbJa.

8.2.5 Bpibop Tpacchl AOIDKCH MHHHMH3HPOBATH JKOJIOTHYCCKHC PHCKH H
PHCKH AJ151 OHOPECYPCOB MOPSL.
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8.2.6 Ilpu TpaccupoBKe NMOABOIAHOIO TPYOOIIPOBOAA HA YUACTKAX 3HAYUTE]Ib-
HOTO TPaJUeHTa TIyOHH BO W30SKAHUE OMACHOTO H3THOA TPYObI HEOOXOIMMO BbI-
HOJIHCHHS Y CIIOBUS

R,>1000- D, 8.2.6)

e R, —pajmyc KpUBH3HBI TPACChl TPYOONPOBO/IA (B rOPH3OHTATLHOR H BePTHKATBHOM ITOCKOCTSIX), M;
D, — HapyxHbIH qHamMeTp TpYS, M.

Hcnonb3oBanue mpH TPacCHPOBKE TPYOOIPOBOJA PaAHyCOB MCHBINCH BEITH-
YHHBI, YeM YKa3aHo B opmyre (8.2.6), MOAICKAT COTIIACOBAHUIO C PerrcTpoMm.

8.2.7 Beperosoil mepexo MOABOAHOTO TPYOONMpPOBOJA PEKOMCHAYCTCS yaa-
JATh OT YCTBEBBIX YYACTKOB PEK B 3aMEP3AIOIUX H APKTHYECKUX MOPSX BO H3-
6e’kaHIe BO3MOJKHOTO Pa3MBIBA 3aITyOJICHHOTO TPYOONMPOBOAA BEPTHKAIBHBIMH
NOTOKAMH BOABI MDA HHTCHCHBHOM TAsHHUH JIbJA.

8.2.8 Ilepen MOHTaXOM M YKJIAAKOM HOJBOJHOTO TPyOONMPOBOAA JOJKHBI
ObITH IPOBEICHBI AOTIOTHUTEIbHBIC H3BICKAHHS IO TPACCE TPy OOMPOBOAA, CCIIH:

TIEPHOA BPEMCHH C OKOHYAHMS PaOOYHX HH)KCHEPHBIX U3BICKAHUI 10 HAYANA
MOHTaKHBIX pabOT COCTaBIIIET BA TOxa U Ooee;

B YCIIOBHSIX IPYHTa MOPCKOTO THa MOTJIM IPOM30UTH 3HAYUTCIIHHBIC H3MCHECHHU,

IIPEAIoIaracMbIi MapIpy T MPOKJIAAKH TPyOOMPOBOIA MPOXOAUT B paifoHAX,
MOABEP/KEHHBIX OIIACHBIM BO3ACHCTBHAM, HAIPHMED, CCHCMIYECKH ONACHBIX;

B pafOHAX MPOKJIAIKU TPyOONMPOBOAA MOSBHIIACH HOBBIC YCTAHOBKH, OOBCK-
TBI, TPYOOIIPOBOBI M T. II.

8.2.9 Ilpu moaAroTOBKE MOPCKOTO JHA MEPEea YKIAAKOH TpyOOmpoBOIa 1mo ero
Tpacce AOJDKHEI OBITh MPOBEACHBI CICAYIOIHE PAOOTHL:

OCYWIECTBICHHE MEPONPHATHH, MPESAOTBPAIIAIOMINX HEKEIATECIBHBIE IIPO-
LECCHI Pa3MBIBA MM HAHOCA JOHHOTO TPYHTA;

yIAJICHHE MOTCHIHAIEHO OMACHBIX 00BEKTOB;

KOHCTPYKTHBHOE O()OPMIICHIE NIEPECCUCHAHN C paHee MPOIOKSHHBIMH TPy 00-
MPOBOJAMH M KabeJsIMH, BEIX0A0B TPyOOIPOBOIOB HA Oeper,

MOIBOAHBIC 3¢ MJIIHBIE PAOOTHI.

8.2.10 Iepen yxmaaxoit TpyOoOnpoBoga B MPeABAPUTEILHO MOATOTOBICHHYEO
TPAHIICIO NPEANPHATHE-CTPORTEb IIPH YYACTHH HHCIEKTOpa Perucrpa 1omkHO
MPOU3BOIUTH NMPOBEPKY OTMETOK MPOAOJBHOTO mpoduist TpaHmeu. IlepeGopst
TPYHTA B OCHOBAHUH (JHE) TPAHIICH JOIyCKAIOTCS Ha IyOouHy He Oomee 0,5 m.
TpyOompoBo IO/DKEH OBbITh MOATOTOBICH AV VKJIAIKH K MOMCHTY OKOHYAHHS
PadoT MO YCTPOHUCTBY MOABOAHOM TPAHLICH.
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8.2.11 Ykiaaxa TpyOONpoOBOAa Ha JHO IS MOCJCAYIOIIETO €r0 3ariyOaeHus
B TPYHT JOINYCKACTCA TONBKO IPH YCIOBHH, YTO IMPCIABAPUTCIBHBIMH KOHTPOIIb-
HBIMH IIPOMEPAMH U pacyeTaMu OyZIeT YCTAHOBIICHO, YTO PAJHYCHI H3rHOa TPyOo-
MPOBOJAA MPHU YKIAaAKe OYAyT HE MEHEE MHHHMAJIBHO JOIYCTHMBIX MO YCIOBHIM
TPOYHOCTH.

OOeTOHHPOBAHHBIN TPYOOIPOBOI AOITY CKAETCSI YKIAABIBATH MOCTE JOCTIDKS-
HHS OCTOHOM IPOCKTHOH MPOYHOCTH.

8.2.12 Bce pabGoThl MO KOHCTPYKTHBHOMY O(OPMIICHHIO MEPECEUCHHUH C
TpyOONpoBOJaAMH H KaOelIbHBIMH TPACCAMH JO/KHBI OCYIIECTBILITBCA B IOJ-
HOM COOTBETCTBHH CO cHEUM(UKALUCH, KOTOpas ONPEAC/CT MOJACTAJIbHBIC
MEpBbl, HAMPABJICHHBIC HA H30C/KaHHE JTFOOBIX MOBPCIKACHUHN MEPECEKAFOIIUXCS
00BCKTOB.

Crnenuduxanms T0WKHA COACPKarh B ceOe TPeOOBAHHS, OTHOCSINHMECSH K
CICOYOLEMY

MHHHMAJIBHOMY PACCTOSHHIO MEKAY NMEPECEKAIOMUMHUCS 00BCKTaMH;

KOOPAWHALUH NEPECCYCHUIA,

MApKHPOBKE MPOKJIAIBIBACMOM TPACCHI,

MOJIOKCHUIO X OPHEHTAIMH NMEPECEKAIOMIMXCA 0OBEKTOB C 00CHX CTOPOH;

pa3paboTKe H KOHCTPYKTHBHOMY O()OPMIICHHIO MEPESCEUCHUS,

PACKPEILICHHIO TPyOOIPOBOAA H COCTABILIFOMINX €T0 KOHCTPY KIIHIA,

YCTAHOBKE HECYIUX KOHCTPYKIUH (OIOP) HIM I'PABUIHBIX OCHOBAHHU,

MEPOIPUATHAM, IIPEAOTBPAIIAOIIEM 3PO3HOHHOC BO3ACHCTBHE HA KOHCTPYK-
THBHBIC 3ICMCHTHI TPyOOIPOBOAA;

TEKyIIEMY KOHTPOJIIO;

JIOIy CTUMBIM OTKJIOHCHHMSM;

MOOBIM JPYTHM COCTABJLTIOINHM KOHCTPYKIMH NEPECEYCHHS MOIBOTHOTO
TpyOompoBoaa.

8.2.13 Ilpu TpacCHpOBKE IOABOJHOTO TPYOOIPOBOJA B CEHCMUYECKH OIIac-
HBIX paffOHAX JOJDKHBI OBITH BBIOJTHEHBI CIICAYFOLIHC TPCOOBAHHU:

.1 He JOMyCKaeTCs HKECTKOE KpeIUICHHE TPyOOnmpoBOIOB K JOHHOMY H Oepe-
roBOMy 000pyHOBaHMIO. B Cilyyae HEOOXOOUMOCTH TAKHX COCOMHCHHI CIICAyET
Npey CMarpuBaTh YCTPOHCTBO KPHBOJHHEHHBIX BCTABOK HIIH KOMICHCHPYIOLIMX
YCTPOHCTB, pa3Mephbl H KOMIICHCAI[HOHHAS CIIOCOOHOCTh KOTOPBIX JOJDKHBI YCTa-
HABJIMBATBCA PACUCTOM;

.2 NIpH MEPECCUCHUH TPYOONPOBOJOM YYACTKOB TPACCHI C TPYHTAMH, pe3-
KO OTIMYAIONIMMHUCS APYT OT APYyra CCHCMHUYECKHMH CBOMCTBAMH, HEOOXOIUMO
TIPEy CMATPHBATh BO3MOXKHOCTh CBOOOIHOTO MepeMemmeHus i ae(HhopMHPOBAHIA
TpybompoBoza. [Ipu 3armyOneHnu TpyOOIPOBOAA HA TAKMX Y4ACTKAX PEKOMCH-
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JYETCsL YCTPOMCTBO TPAHIICH C MOJOTHMH OTKOCAMH M 3aChINKa TPyOOIpoBoaa
KPYITHO3EPHUCTBIM MECKOM;

.3 mepeceycHue TPYOOMPOBOIOM 30H AKTHBHBIX TCKTOHHYCCKUX Pa3IOMOB
JOTIy CKAeTCsI O YI7IoM, Omi3kuM K 90°. Ipu 3T0M caeayeT IPHMEHATD, KaK mpa-
BHJIO, HE3arIyOICHHBIH B JOHHBIN TPYHT crioco0 mpoxaanky. IIpn srom HEOOX0-
MO COOJFONATh ONPCICICHHYIO (TpaneueHAANIbHYI0) (JopMy TpaHIIEH C IOJO-
THMH OTKOCaMHu (HE MeHee 1 : 2).

JlnvHa y4acTKa MEPeCeuCHHsI TPYOOMPOBOIOM AKTHBHOTO TEKTOHHYECKOTO
pa3ioMa MPUHHMACTCS PABHOM IMPHHE pa3ioMa Imoc 100 M B KaKIyI0 CTOPOHY
OT rpaHuL pa3noMa. Ha rpaHunax mepeceueHuit TpyOOnpOBOIOM 30H AKTHBHBIX
TEKTOHHYECKHX Pa3JI0MOB BO3MOKHO MPHMCHEHHE KOHCTPY KIHH 11 TOBBIIICHUSA
ruOKoCTH TPyOONPOBOAA (YCTPOHCTBO KOMIICHCATOPOB),

.4 mna obecneueHus 00mEH yCTOHYMBOCTH MOJBOIHOTO TPYOOIPOBOAAa NPH
JICHCTBHH CCHCMHYCCKON BOJIHBI, HAPABJICHHON BIOJb MPOAOJBLHON OCH TPyOO-
MpoBOJA, TPyOOMPOBOA MOXKET 3arIyONsThCS B JOHHBIH IPpyHT. BeymunHa 3army-
ONCHUST PACCUMTHIBACTCA C YUCTOM JUArPAaMM B3aHMOACHCTBHS TPyOOMpoBOAa C
IPyHTOM, (pU3HYECCKOH HEIMHEHHOCTH Marepuana TpyO M BO3MOXKHOH BBIITYKJIO-
CTH y4aCTKOB TPyOOIIPOBOJA B BEPTHKAIBHOMH IIOCKOCTH.

8.3 JIOTTOJTHUTEJIbHBIE MEPBI ITO 3AIIIUTE TPYBOIIPOBOJA
B PAIOHAX MTHTEHCHUBHOI JIEJJOBOM SK3APALTAN

8.3.1 O0mue moJI0KeHusl.

8.3.1.1 B axkBaropusaxX C CE30HHBIM JICAIHBIM MOKPOBOM (3aMep3aroIiue Mops
Kacmmiickoe, Bantutickoe, OX0TCKOE U T. I.) H HA MOPCKOM apKTHYECKOM IIeb(e
(bapenueso, ITewopckoe, Kapckoe mops, Balimapankas ryba u T. I.) IpH HATH-
YHMH MPU3HAKOB JICAOBOH 9K3apaliiy, BbIIBICHHBIX B IEPUOJ H3BICKAHHIA HHCTPY -
MEHTAJIbHBIMH MCTOAAMH (IIOABOIHAS TCICBU3HOHHAS CHEMKA, COHAPHAS CHEMKA,
BOJIOJIA3HOE 0OCIECA0BAHKE), TPYOOMPOBOA MODKCH OBITH 3ariyOlIeH B JOHHBIT
TPYHT.

8.3.1.2 BemmuuHa 3artyOneHns HOABOAHOTO TPyOONPOBOAA B JOHHBIH TPYHT
HA3HAYACTCA HA OCHOBAHWH PACUCTHOM BETHYMHBI 3K3aPALMH, KOTOPAsS MOJKET
OBITH OTIPE/ICIICHA HA OCHOBAHHUH

MapaMeTPoB pacHpeaesicHuit 60po3a — cM. 8.3.2;

HMHTAIUOHHO-CTATHCTHYCCKOTO MOJCIHMPOBAHMS IPOLECCa IK3APALHH —
cM. 8.3.3;

MapaMeTPOB JICIOBBIX 00pa3oBaHuii — cM. 8.3 .4.
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Ipu BIOOpE CITOCO0a ONPEACICHUS PACUCTHON BETMYHHBI SK3aPAIHH CIICAY -
€T OTAABATh NPEANOYTSHHE MEPBBIM ABYM H3 YKA3aHHBIX BBIIC CIOCOO0B HIIH HX
KOMOHHALUH.

8.3.1.3 Benuyuna 3arty OneHus TpyOONpoBOAa B JOHHBIH I'PYHT IO €T0 Tpac-
€€ MOKET H3MEHATHCS HIIM PUHIMATHCS PABHOM HYJIO (HE3arIy OJICHHBIH B TPYHT
TpyOOIPOBOA) B 3aBUCHMOCTH OT IIyOHHBI AKBATOPHH, MAPAMETPOB 3K3apaliuu
H JICIOBBIX 00pa30BaHHUM, U Yero Tpaccy TpyOOmpoBOAa PEeKOMEHIYETCA pas-
OuBarh Ha y4acTKu. BemmumHa 3anmyOneHHA B MpeAeNax y4acTKa NMPUHAMACTCA
TIOCTOSIHHOM.

8.3.1.4 Ilpu OTCYTCTBHH AAHHBIX O HMAPAMETPaX SK3APALHOHHBIX OOPO3X B
Ka4ecTBE KPHTECPHs PA3OHEHHS TPACCHI HA YIACTKH CICAYCT IIPHHAMATE.

OJHOPOJHOCTH YYaCTKA TPACCHI IO TPYHTY;

TIOBTOPSIEMOCTD IPEBBIICHHUS 0CAAKAMH KHJICH TOPOCOB TIIyOHHBI MODA.

Pa36uBKa Tpacchel TpyOOIPOBOIA HA YYACTKH MOYKET OBITH TAKsKe MPOHM3BEACHA
IO JAHHBIM, TOJTYYCHHBIM C IIOMOIIBI0 MATEMATHYC CKOTO MOACTHPOBAHUA IPOLICC-
€a 3K3apaliy, BHIIOTHEHHOTO 10 METOAUKE, 0400peHHOH Perucrpom (cMm. 8.3.3).

8.3.2 Onpejenienne BeIMYHHBI 3ATTY0/IEHISI B 3ABUCHMOCTH OT Iapame-
TPOB pacnpe/e/ieHnii 60po3.

8.3.2.1 Kputepusamu pazOueHus Tpacchl TPyOOIPOBOAA HA YUYACTKH JOJDKHBI
CIY’KHTb, B HOPAAKE MPUOPUTCTHOCTH:

napaMeTphl PACIIPESICHHUS TIIyOHHbI YK3aPALMOHHBIX OOPO3T;

YaCcTOTA NEPECEUEHHUS IK3aPALHOHHBIX O0PO3a TPacCcoH TpyOOmpoBoaa;

IUIOTHOCTH 3K3aPallHOHHBIX O0PO31 HA YYACTKE TPACCHL.

8.3.2.2 Jlpu mpoBeACHUM ONTHMH3ALMHI TPACCHI MPOKJIAAKH TPYOOIPOBOJA B
Le/IX MAHUMH3AIMH 3aTPaT HA YCTPOUCTBO TPAHILCH A 3aTIyOncHHs TpyOo-
MPOBOZAA B KAYECTBE KPUTCPUCB ONTHMH3AIMH CICAYCT HCIOIb30BATh KPHTCPHH,
MEPEYNCICHHBIC B MyHKTax 8.3.1.4 m 8.3.2.1.

8.3.2.3 /In1 onpeneneHus MAKCHMATbHON BEIHYHHBI 3arTyOJICHHSI TOABOTHO-
10 TpyOOMPOBOAA B AOHHBIM IPYHT HA YUACTKE TPACCHI TPYOOMPOBOIA B paHOHAX
C MHTCHCHBHOH JIIOBOH 3K3apalMeH JOIDKHBI OBITh ONPEICICHBI CICAYIOIIHES
TIapaMeTpPHI:

CpeIHee KOJMUYECTBO (IUIOTHOCTH) 60po3x Ha 1 kM,

JUIMHA, IIAPHHA | TIyOHHA SK3aPALHOHHBIX 6OPO3T;

Ilo maHHBIM O JNMHE, IMMPHHE M LIyOHHE OOPO3J ONMPEACILIFOTCS CPEIHHE
3HayeHms1. HeoOxoaumo (pukcHpoBaTs KOOPAMHATHI HAYAJA W KOHIIA 60PO3a.

8.3.2.4 Vkazanusie B 8.3.2.3 mapaMeTpsl ONPEACILIIOTCS MO JAHHBIM HHKE-
HEPHBIX U3BICKAHMH, ITPOBEACHHBIX IO Tpacce TPy OOmpoBoAa (TI0 yYaCTKAM Tpac-
CBI) 32 CPOK HE MCHEE 5 HENPEPHIBHBIX JIET.
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8.3.2.5 PacueTHas BEIMYHMHA 3K3APAlMM 330aHHOHM IOBTOPSIEMOCTH /1., M,
paccumMTHIBACTCA MO (popMyIie

h,=h-1n(n, - T), (8.3.2.5)

rae h — BbIOOpPOYHOE CpelHEee 3HAUSHHE ITyOMHBI HK3apalHOHHBIX 60po3] 3a Bech NepHoy HalIIio-
JICHHH, TepeceKaloNiX TPaccy B paMKaxX y9acTKa, Ha KOTOPOM BBIABICHBI NIPH3HAKH 3K3a-
pauuy, M;
71, — CpeltHEe KOJMIECTRO 60pO3JI, MEPECEKAIOMMX TPACCy 3a OHH IO,
T — nepuoJ HOBTOPSIEMOCTH, JIET (€CIIM HE OTOBOPSHO MHAYe, IpHHUMaeTcs paBHBIM 100 romam).

8.3.2.6 B cnyuac, xorga Tpacca TpyOOmpoBOAA OMPEACICHA, BEIMYHHA 71
OINPEACIIACTCA HEMOCPEACTBEHHO MO JAHHBIM HHKCHEPHBIX M3BICKAHUH.

8.3.2.7 B cny4ae, KOria H3BCCTHO TOJNBKO HATPABICHUE TPACCH TPYyOOIpo-
BOJA, A HAMPABJICHUE OOPO3] MMEET BHIPAXKCHHBIN XapaKTep (pacmpeacacHue Ha-
MPaBJICHHA OOPO31 HMEET APKO BHIPAKCHHYIO MOy ), BEJIHYMHA /1, OTIPEAEIICTCS

mo gopmyne

t

n,= nf-M [Z |sin(o)|], (8.3.2.7)

e #,— ILIOTHOCTh 00opo3/ Ha eTUHUITY TUTOMATH, 1/KM%,

¢ — yroJ Mexy 6opo3a0it U TpaccoH,
M ] — onepaTop MaTeMaTH4eCKOTO OJKHANAHHMS.

8.3.2.8 Ecam HanpasneHue 60034 HMEET PABHOMEPHOE PACTIPEACIICHUE HITH
OpPHCHTALK OOPO3T HE MOXKET OBITH ONPENEIICHA, TO BEJIMMUHA /1, OTIPCACIACTCS

o popmyne
n=2m-1I n, (8.3.2.8)

me [— BBIOOPOTHAS CPEIHSISL JJTMHA GOPO3MIBL, KM.

8.3.2.9 Bemuuna 3arnyOneHuA OABOIHOTO TPyOONMPOBOAA B JOHHBINA IPYHT
H, M, Ha Tpacce (YY4ACTKE TPACChI) C BRLIBICHHBIMY IIPU3HAKAMH JICIOBOM 3K3apa-
[IUH JOJKHA OBITh HE MCHEE OMPEACICHHOH 10 (hopMyie

H=h,+A"k, (8.3.2.9)

rIe A —3amac Ha BeJIHYMHY 3anTyOIeHHUs, KaK [IPAaBUIIO, IPHHUMACTCS paBHBIM | M (BeJIMUMHA 3araca
MOJXKeT OBITh YMEHBIIICHA IIPH HATHIHH COOTBETCTBYIONMEro 000CHOBAHMS U pacdeTa, BhIIIOJI-
HEHHOTO TI0 MeTo/TuKe, ofoOpeHHoH Peructpom).
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k, — koo duIMEHT 3amaca, YUHTLIBAIOMMH KJIacc TPyOONpOBOIa, Ha3HAYACTCSA B COOTBETCTBHH C
Tabn. 8.3.2.9

Ta6auma 8.3.2.9
3nauenys ko3¢ duiIneHTOB 3anaca Ha BeJIMYMHY 3aIJTy0IeHHsI TPyOoInpoBoaa

Kiacc tpy6onposoza
L, L1 L2 L3 G,G1 G2 G3
k, 1,0 1.2 1.3 1,0 1,2 1,3

8.3.3 UMHTALMOHHO-CTATHCTHYICCKOEC MOACIMPOBAHUE MPOIECCa IK3a-
panum.

8.3.3.1 PacucTHOE 3HAUYCHHE JICAOBOH 3K3apald HA TPYHTE MOPCKOTO THA
MOXKET OBITh ONPEICICHO MPH MOMOIIH HMHTAIUOHHO-CTATHCTHYECKOTO MOJE TH-
POBaHUA Mpolecca 3Kk3apanuu, 0100peHHoro Peructpom. Ipu 3T0M HEOOX0AHMO,
YTOOBI METOIMKA YUUTHIBAIA BETPOBOH PEXKUM, PEIKUM TCUCHHUH B JICAOBBI MIEPH-
0JI, MPUIMBHO-OTJIMBHBIC KOICOAHUS YPOBHA BOABL, MPO(uiIH TIyOHH, CBOMCTBA
JIOHHBIX TPYHTOB, CTaTUCTHYCCKHE XapAKTCPHCTHKU MOP(POMETPHUCCKUX Iapa-
METPOB JICTSHBIX 00PA30BAHUM, IIOIYUYCHHBIC HA JOCTATOYHO MPEACTABUTEIIBHOM
BBIOOPKE.

8.3.3.2 Pa3OuBKa Tpaccel TPyOOIpOBOAA HA YYACTKH IPOM3BOAMTCS B COOT-
BeTcTBHH C 8.3.1.4.

8.3.3.3 Bemmuuna 3aniy O1€HUSA IOABOJHOTO TPYOONPOBOAA B JOHHBIN IPYHT
OIPEAETIACTCA B COOTBETCTBHH € 8.3.2.9 HA OCHOBAHUH PACUCTHON BEIIMIHHBI K-
3apaluH /1,, MOAYYECHHOH B PE3yIbTaTe MATEMATHYECKOTO MOJICTHPOBAHHA 3TOTO
mpouecca.

8.3.4 OmnpejenieHne BeJIMIMHBLI 3A1JIy0/IeHHSI B 3ABHCHMOCTH OT mapame-
TPOB JIEI0BBIX 00Pa30BaHMIi.

8.3.4.1 /Ina onpeaeneHus pacyeTHOH BEIHYMHBI SK3aPALHK II0 MAapaMeTpaM
JIeIOBBIX 00Pa30BaHMI UL TPACCHI (Y4ACTKA) MOABOIHOTO TPYOOMPOBOAA AOJIK-
HbI OBITh OIPEACICHEI CICAYIONIC MAPAMCTPHL:

h_ — rIyOMHA MOPS C Y4ETOM OTJIHBA, M;

h,— CpemHee 3HaYCHHE 0CAJ0K KUJICH Jpei(yrommmx JeT0BbIX 00pa30BaHHi, M;

G, — CPEIHEKBAAPATHYHOE OTKIOHCHHE OCAOKH KHMICH apeii(yrommx memo-
BBIX 00pa30BaHuH, M;

T, — cpenHee BpeMs CyECTBOBAHHS JIEIOBBIX 0OPA30BAHMIA, CYT;

V — cpensas ckopocTs Aper(a 1eJ0BbIX 00PAa30BAHMUI, KM/CYT,

N — cpenHee KOMUYECTBO Apei(yomux 1enoBbx 00pa3oBaHuii HA 1 KB. KM B
JICIOBBINA MEPHO/,
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8.3.4.2 Vkazauueie B 8.3.4.1 mapaMeTpel ONPEACILIIOTCA AMA OTACIBHBIX
Y4aCTKOB TPacchl TPyOOMPOBOAA, B MPEACTIaX KOTOPHIX HX BEIMYHHBI IPHHHMA-
OTCA MOCTOAHHBIMH, IO JAHHBIM HHYKCHCPHBIX n31,101<am1ﬁ, MPOBCACHHBIX 3a
CPOK HE MEHEE 5 HENMPEPHIBHBIX JIET.

8.3.4.3 PacyeTHasd BenMUMHA 3K3apAalUH NMPH ONPEACICHHBIX MapaMeTpax
JIEAOBBIX 00pa3oBaHMid, yKa3aHHBIX B 8.3.4.1, pacCUHTHIBAETCS B ClIEAYIOIICH
MOCJICIOBATCTBHOCTH:

8.3.4.3.1 Ompenersirorcs Oe3pa3sMepHbIC 3HAYCHUS Ek H ), XapaKTepU3yomue
0CafKy JeI0BBIX 00pa30BaHMI, COOTBETCTBEHHO MO (opMynam:

Ek = h,/h, — CpeqHsA OTHOCHTENbHAS OCAAKA APEH]yOmeEro eaoBoro 00pasosa-
HUS (8.3.4.3.1-1);

%= 6,/h, — K0O3()pUIEEHT BapHALHH OCATKH APEH(yOMEro 1eq0Boro o6pasosa-
HHSA (8.3.4.3.1-2).

8.3.3.2 Ilo Taba. 8.3.4.3.2 muHEHHOH MHTEPHO/LILIMEH MO MapaMeTpaM Ek HA
OIpeeIIeTCA BEPOATHOCTD CAMHIYHOTO MPEBBINICHIAS 0CAAKOMH JIeI0BOTO 00pa-
30BaHHsA LTyOHHBI MODA P,

Tabnumna 8.3.43.2
Besnruuma BepositHocTH P,

h}!
PD
0.2 0,4 0.6 0,8 0,9
0,2 0,0 0,0 0,002119 0,11043 0,473398
0.4 0,0 0,002369 | 0063711 | 0,238911 | 0,446778
A 0,6 0,000069 | 0,023542 | 0,130977 | 0280456 | 0,420216
0,8 0,001554 | 0,055157 | 0,169684 | 0,289655 | 0,393701
1,0 0,006738 | 0,082085 | 0,188247 | 0,286505 | 0367879

8.3.4.3.3 Mcxoas u3 yClIOBHS HATHYHA KOHTAKTa KIS JIEAOBOTO 00pa30BaHHSA
¢ TpyOonpoBoaoM ¢ 00ecmeueHHOCTHI0 102 1/T0x ompeaeseTcs napaMerp a:

1,6

a=0,9970 N VTl (8.3.4.3.3)

rae 7 — IUTaHUpYeMBIH CPOK SKCILIyaTalu TpyGOIpoBo/Ia, JIeT.
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8.3.4.3.4 B 3aBHCHUMOCTH OT IMapaMeTPOB a U A MO AaHHBIM Tabm. 8.3.4.3.4
BBIYHCIBIETCA apameTp Z.

Tabauma 8.3.4.3.4

3HaueHus napamerpa Z
a
A
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 Ompenemsiercs ko3 puumeHT 3armyonenus K mo hopmyne

K=Z -3 “h, (8.3.43.5)
KoagdumueHT K ABIACTCS KPUTEPHEM HCOOXOAMMOCTH 3arayOICHHS TOABO-
JTHOTO TPyOOIPOBOJA B MOPCKOH I'PYHT HA PACCMATPUBACMOM YUACTKE TPACCHI:
ecm K < 1, 1o 3ar1y Ot TpyOOIpoBoa HE TPeOyeTCs;
ecmu K > 1, To TpedyeTcs 3arayOneHue Tpy O0IpoBOAa.
8.3.4.3.6 PacyeTHasd BeMMYMHA 3K3apAalMH HA PACCMATPHBACMOM YYAaCTKE
TPacChl TPYOONPOBOAA /1, M, ONPEAEIIETCS IO (hopMyJie

hy=h-(K-1)-k, (8.3.43.6)

e kg — HOTIPaBOYHBIH KO>()GhHUIIUESHT, YUHTHIBAION[UH CBOMCTBA JIOHHOTO IPYHTA, HA3HAYACTCS B CO-
OTBeTCTBUH ¢ Talm. 8.3.4.3.6

Tab6numna 83.43.6
3HaUYeHHsI ONMPABOYHBIX K02 duipeHToB k

Bupg rpynra ITecox Cymnech, CyIJIHHOK I'una

k 0,95 0,60 0,20

£

8.3.4.4 Paz0uBKa Tpaccel TPyOOIPOBOJA HA YYACTKH IPOM3BOAUTCS B COOT-
BercTBud € 8.3.1.4.

8.3.4.5 Bemuuna 3ariy OICHHS TIOABOIHOTO TPYOONPOBOAA B JOHHBIM IPYHT
OmpeJesIeTCA B COOTBETCTBHH € 8.3.2.9.
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8.4 MOPCKHME OITEPAIIMH ITPH YKJIAJKE TPYBOITPOBO/IOB

8.4.1 TpeOoBaHu HACTOSMIEH ITIABBI OTHOCATCS K TPYOOYKIAZOYHBIM CylaM
u OapxaM, OCYIIECTBILIIOINM YKJIAAKy TPyOOmpoBoxoB Ha mopckoe xuo. Cyn-
HO-TPy OOy KIIaTIHK JOJDKHO HMETh Ki1acc PerucTpa wiu npu3sHanHOTO Peructpom
KJacCU(PUKALHOHHOTO 00mecTBa. OHO JODKHO OBITh OCHAIICHO BCEMH HEOOX0-
JUMBIMH CHCTEMAaMH, YCTPOUCTBAMH W OOOPYIOBAHHEM ISl BBIOJHCHHUS OTC-
panuif Mo ykjiaake TpyOOmpOBOAOB C YUETOM OOCSCHEUECHHSI COOTBETCTBYIOIICH
6e3omacHoCTH. OCHOBHBIC TPSOOBAHHUS K CYIHY OTPAXKAIOTCS B CICUH(DHUKALIH K
OTHOCSTCS K CICAYFOIIEMY:

AKOPAM, AKOPHBIM LECIEAM, TPOCAM H AKOPHBIM II66GZ[K3M;

PACKPEIUICHUIO,

MO3HUMOHHPOBAHMIO M OOOPYJOBAHHIO IO HAOMFOACHHIO 3a €ro OCy-
IMCCTBJICHUCM,

00OpYIOBAHHIO JMHAMHYECCKOTO MOZHIMOHHPOBAHHSA M COOTBETCTBYIOIICH
CHCTEME KOOP/IMHAT;

CHCTCMAM CHTHATH3AIHH;

MOPCXOTHBIM KAYECTBAM CYAHA B 3aJAHHOM paiioHe;

KpPaHOBOMY O0OODPYZOBAHHIO,

TPyOOIPOBOTHOMY MOHTAKHOMY 00OPYZOBAHHIO.

8.4.2 Ha cynHe MOKHO HAXOOUTHCS PYKOBOJACTBO IO TEXHHYCCKOMY O00-
CIy>KMBAHUIO BCEX CHUCTEM M O0OpyIOBaHWs, 00CCICUMBAOIIEIO OC30MACHOCTh
JEHCTBHA B MPOLECCE BBITOMHACMBIX omepanuil. Ilepen skcmiyaranuer CymHO,
ero 000pyIOBaHHE U CHCTEMBI JOJDKHBI OBITh OCBHIACTCILCTBOBAHBI Perucrpom
(cm. 8.1.3).

8.4.3 [l no3UIHOHHPOBAHUS TPYOOYKIAAOYHOTO CYIHA HEOOXOAUMO HMETh
KapTy PACHOJIOKSHHUS SIKOPHBIX YCTPOUCTB. CyIHO, OCYINCCTBISIIOIICE YKIAAKY
MOIBOAHBIX TPYyOOMPOBOAOB, JODKHO PAb0OTATh B MOJIHOM COOTBETCTBHH C MPEA-
BapHTEIBHO YTBEPKICHHOM CXEMOM PACIOIOKCHHA AKOPeH, oOecmeumBas Tpe-
OyeMble YCHIMS Ha HATSDKHBIX CBA3AX. CxeMa JO/DKHA COACPIKATH CIICAYIOIILYI0
rHOpMALIIEO:

IIPEeaIoIaracMy o Tpaccy TpyOOnpoBoaa U KOPUAOP AL €TO YKIAIKY,

PACIIONIOKEHHE CYIIECTBYFOMHUX TPYOOIPOBOAOB H YCTAHOBOK;

MECTa, 3aNpCIICHHBIC IJI MOCTAHOBKH HA SKOPB;

TIOJIOMKEHHE KAKIOTO SIKOPS M TOUYKH KACAHHUS 3a3EMILIFOILETO Kabers,

IMOJIOKCHUE CyaHA NMPH ABMOKCHUH KAXKAOTO SIKOPS U pa60qne KOOPAWHATBI
CYJHA MOCJIE OCTAHOBKH IEPEMEIICHHUS TKOPS,

VIpaBICHHE SIKOPAMHE C YYETOM THAPOMETEOPOTOTHUCCKUX OTPAHHYCHHUH.
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8.4.4 Heo6xoauMo ONpeeINTh MUHUMAJIBHBIC PACCTOSHHUSA MEKIY SIKOPSIMH,
SAKOPHBIMH IEIAMH (TPOCaMH), KaOEIIMH M TFOOBIMH APYTHMH CyIICCTBYFOIIH-
MH CTAIIHOHAPHBIMHA KOHCTPYKIHUSMH MOABOAHBIX YCTPOMCTB, TPyOOIPOBOJOB U
Kaleeit.

8.4.5 TpeOoBaHusA K CHCTEME MO3HLHOHUPOBAHMS M TOYHOCTH €¢ ACHCTBHSA
JOJDKHBI OBITH ONpPEACTICHBI I KaXKIOTO KOHKPETHOTO CYJHA H COOTBETCTBY-
FOIIMX BHCIIHUX YCHOBHH. TOYHOCTH TOPU3OHTAJIBHOTO MO3HIIHOHHPOBAHHS
JOJDKHA TIOTHOCTBIO COOTBETCTBOBATh TPEOOBAHHAM K JOIY CTHMBIM OTKJIOHCHH-
SIM OCEBOH JTMHHH TPyOOIPOBOAA MpH YKIaAke. [l KOHTPOJIT HO3HIIHOHUPOBA-
HUSI JOJDKHBI OBITH pa3pabOTaHBI COOTBETCTBYIOIIME CHCTEMBI KOHTPOJII, yCTa-
HOBJICHBI KOHTPOJIBHBIC TOYKH.

8.4.6 CucremMpl NO3HIMOHHPOBAHKS JOJDKHBI UMETh, KAk MHHAMYM, 100 %-Hoe
pe3epBHPOBAHKE IS MPEAY MPESKICHUS OIMHOOK MM COOCB B MO3HIIHOHHPOBA-
HUH. JIOKYMEHTAIHsA, OTPAYKAIOMIAA, YTO CHCTEMA IMIPOBCPEHA B 33IAHHBIX IpPEe-
JIaX TOYHOCTH, JOJDKHA OBITH MOATOTOBJICHA I O3HAKOMIICHHS HHCICKTOpY Pe-
THCTpa 0 Hauaja paboT mo ykjiaake TpyOompoBoaa.

8.4.7 CyaHO, HCIIONB3YIOIEE CHCTEMY JHMHAMHYECKOTO MO3MIHOHHPOBAHMS,
JIOJDKHO cooTBeTCcTBOBarh TpeboBanmaM Lupkymapa MMO MSC/Circ. 645 «Pyxo-
BO/ISIIIIVC TPHHITAITHI VTSI CYAOB C CHCTEMAMH JHHAMHYECKOTO TIO3HIHOHUPOBAHISD.

8.4.8 Jlo Hauama pabOT MO MOHTAKy HEOOXOAMMO OCYIIECTBHUTH NPOBEPKY
CHCTEMBI MO3HIMOHAPOBAHUS C TEM, YTOOBI YOCAUTHCS, YTO BCE YIPABILIOIIHIE
YCTpOHCTBA pabOTAIOT B 3aJaHHBIX IIPEAcIaX TOYHOCTH. CHCTEMA TUCTAHIIHOHHO-
TO YIPaBICHHUA ABIKUTCHIMHU JOJDKHA TMPOBEPATHCA B pabOIEM PSKHME BMECTE
C CHCTEMOH OIpeAeIeHU KOOPIHHAT MECTOMONIOKEHHA CY/{HA, A TAKOKS IPH pa3-
JMYHBIX BAPHAHTAX BOSHHKHOBEHHSA OTKA30B.

CHCTEMBI KOHTPOJIA, ABAPUIHOM CHIHATTH3AINY H PE3SPBHbIC CHCTEMBI J0JDK-
HBI IPOBEPATHCA B COOTBETCTBHH C MPUHATBIMU MCTOOIUKAMHA ucneiTanui. Mcnpl-
TaHHSA AOJDKHBI IPOBOAMTHCS MO HAOMFOICHIEM HHCTICKTOpa Peructpa.

8.5 CIIOCOBBI YKJIAJKH TPYBOIIPOBOAOB HA MOPCKOE JTHO

8.5.1 IToaBoanbIe TPyOOIPOBOABI MOTYT YKJIAABIBATHCA HA MOPCKOE THO pa3-
JIMYHBIMH CIIOCOOAaMM, OCHOBHBIMU M3 KOTOPBIX SIBJIIIOTCS: NPOTACKUBAHMC IO
TPYHTY, METOA CBOOOIHOIO IOTPYKEHHS, YKIAIKA C TPyOOyKIAZOUHBIX 0apiK U
CYJOB, OIYCKAHUE CO JbAA, YKJIAAKU C HCTOJIb30BAHHEM HAKIOHHOTO OypEHUS.
B03MOKHEI B APYTHE CIOCOOBI MUTH MX KOMOHHALIUH.

8.5.2 TIpu BBIOOpE CrIOCO0A YKIAAKH HEOOXOAUMO YUHTHIBATH BHCLTHHE YCIIO-
B, TIyOHHBI aKBaTOPHH, peabe() THA MO Tpacce TPyOOmpoBoaa, CBOICTBA IOH-
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HOTO IPYHTA, NPOAOJDKHTEILHOCTD NIEPHOAA JIbJ00OPA30BAaHUS, BU TPAHCIIOPTH-
pyeMoii cpe/ibl, BO3MOKHOCTh CO3AHHS PACTATHBAIOIIAX YCHIHH B YKJIAJbIBAC-
MOM TPyOONPOBOIE, TEOMETPHICCKHE MAPAMETPHI TPYOBI H CBOWCTBA MaTepHaja
TpyOOmpoBOAa.

8.5.3 OCHOBOI1 TEXHOJIOTHYCCKOTO MPOLECCa YKIAIKH OABOAHOTO TPYOOIpPo-
BOZIA IOJDKHO ABJATHCA IIEPEMEIICHAE €T0 B CTBOP TPACCHI H OMyCKAHHE Ha JHO.
TeXHOJOTHYECKHE CXCMBI YKJIAAKH MOJBOAHBIX TPYOOMPOBOAOB JOJDKHBI OTpa-
’Karh 0COOCHHOCTH Pa3MELICHHS CTPOUTEIbHO-MOHTAKHOH IUIOINAIKH, CIIOCOO0B
TICPEMEIICHHA H Oy CKAHUSI TPYOOIPOBOJA B CTBOP TPACCHI, IPUJIOKEHUA PACTI-
THBAIOIIUX YCHJIMH K TPyOOIpPOBOAY, PEryIHpOBAaHHS IUIABYYECTH TPYOOIpoBOaa
H CI0CO00B HAPAIWBAHUS TUICTCH.

IIpu yxmagke TpyOOmpoBoga BO3MOXKHO NMPUMEHEHHE OJHOH M3 OCHOBHBIX
TEXHONOTHYESCKAX CXEM:

.1 yxmaaxu ¢ TpyOOyKIaaIHKa ¢ HOCTIEI0BATEIbHBIM HAPAIMBAHHEM ILICTCH
HJTH C Pa3MOTKOi#i ¢ OapabaHa;

.2 MPOTaCKUBaHHUA TPYOOIPOBOIA IO JHY C IPEIBAPHTCIBHBIM MOHTAXKOM €TI0
HA MOJIHYIO JAJIMHY HA OeperoBoif CTPOUTEIbHO-MOHTAXKHOH IUIOINAIKE;

.3 MpOTaCKMBAaHUA TPYOOIPOBO/A IO THY C MOCTIEIOBATEILHBIM HAPATUBAHHCM,

.4 omyckaHus TpyOOIpOBOAa CBOOOIHBIM MOTPYKEHHEM C NPEIBAPUTEILHBIM
MOHT&KOM €TO B CTBOPE TPACCHI,

.5 omyckanus TpyOompoBoga CBOOOTHBIM HOTPY>KEHHEM C MOCIICAOBATCITb-
HBIM HApaIMUBAHUCM rmeTeﬁ;

.6 IpUIOHHON Oy KCHPOBKH H OIy CKAHMS IUICTCH B CTBOP;

.7 YKJIaJKA C HCIOIb30BAHUEM HAKJIOHHOTO Oy PCHHSL.

BO3MOJKHO COYETAHHE PA3IMYHBIX CIIOCOOOB YKIANKH HA YYACTKAX MOABO-
JTHOTO TPyOOMpPOBOJA B 3aBHCHMOCTH OT BHCIIHHX YCJIOBHH H MPO (U TPACCHL

8.5.4 Ykuaaka Tpy0onpoBoaa npoTacKUBAHHEM 110 JIHY.

8.5.4.1 TexHONOTHYECKUE CXEMBI YKIAAKH, YKa3aHHbe B 8.5.3.2 u 8.5.3.3,
CIICAyeT MPUMCHATD IPH YKIAKS MOJBOJHBIX TPYOOIPOBOIOB MAJIOH MPOTHKCH-
HOCTH. BbIOOp KOHKPETHOH TEXHOJIOTHUCCKOH CXEMBI JODKEH YUHTHIBATD JJIMHY
TpyOOmpoBoaa, Mpo(uiIb €ro TPacChl, MACCy W IUIABYYECTh TPyOOIpOBOAA, HC-
TIOJTb3yEMBIC TATOBBIC CPEICTBA H HX BO3MOYKHOC PACHOIOKEHHE (Ha Oepery u/wim
HA IUTABCPEACTBE).

8.5.4.2 TIpu mpoTackuBaHHH TPYOONPOBOJA (IUIETH) PagMyC €ro M3rHOa Ha
CITyCKOBOH JOPO’KKE JODKCH OBITh HE MCHEC BEJIHUHMHBL, YKa3aHHOU B 8.2.5. Tpu
HA3HAYCHUH MEHBIIETO pammyca u3ruba (paguyca KPHBU3HBI CITYCKOBBIX JOpPO-
JKEK) MPOYHOCTh TPyOOmpoBoAa (IWIETH) AOJDKHA OBITh MOATBEPIKACHA COOTBET-
CTBYIOIIUM PACYETOM.
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JInd yMCHBINCHUS TATOBOIO YCHJIHA JOIYCKACTCS MPUMEHECHHE IMOHTOHOB,
Ppasrpy KaroIyx 3a CYET CBOSH MOABEMHOM CHIIBI IIJIETH TPyOONMPOBOAA H CHIDKA-
FOIIMX CHJIBI TPCHHS O JOHHBIU TPYHT.

8.5.4.3 [Ipu ncnonb30BaHHK MPOTACKUBAHKSA TOJDKHA OBITH pa3paboTaHa U Ipe-
CTaBJICHA HA PACCMOTPEHHUE B PErucTp ClieAyIomas TEXHOIOTHYECKAs JOKY MCHTALIHS:

TEXHOJIOTHUS COOPKH M CBAPKH IUIETEH TPyOOMPOBOIA HA CTPOUTEIHHO-MOH-
TAXKHOH IIOIMATKE,

cXeMa NMPOTACKUBAHUS C YKAa3aHUEM MAPAMETPOB CPEACTB MPHJIOKCHHS YCH-
JIHH ¥ COCO00B AHKEPOBKH TPOCOB,

TEXHOJIOTHS HApAIMBAHU IIETeH TPy OOIpPoBoaa;

CXeMa YCTAaHOBKH NMOHTOHOB M PACcYET MPOYHOCTH TPyOOmMpoBOAa (IUICTH) B
paifoHe yCTaHOBKH MOHTOHOB (IIPH HCIIOJI530BAHHUHU TPYIIITBI IOHTOHOB);

pacyeT TATOBOTO YCHIIMS U YCHIMA CTParHBaHHs TPy OOMpOBoAa (ILICTH),

KOHCTPYKTHBHAsI CXEMa CITy CKOBOH JTOPOIKKH.

8.5.5 Ykuajaka Tpy0onposoaa OyKCHPOBKOii Ha TJIaBY.

8.5.5.1 TlpnMeHEeHHE TEXHOIOTHYECKHUX CXEM YKIIAIKH, YKa3aHHBIX B 8.5.3.4
— 8.5.3.6 u CBA3aHHBIX C MPOBEACHHUEM MOPCKHX ONEPAalHi C HAXOMSIIMMHCS
HA IUIaBy TPyOONpOBOJaMH (IUIETBMH), JOJDKHO OTPAHHYHBATHCS JOIYCTHMBI-
MH THAPOMETCOPOJOTHICCKUMHE YCIOBHIMHE II0 TPacce TPyOOmpoBOAa BO BpeMs
VKJIAAKH, A TAKKE TOJDKHO YUATHIBATh IIyOHHY AKBATOPHH, AJTHHY TPYOOMPOBOIA
(mneTH), Maccy W IUIABy4YeCTh TPyOOMPOBOIA, HCIOIBb3YEMbIE CPEACTBA Oy KCHPOB-
KH H CII0C00 OIyCKaHuUsA TPyOOmpOBOAA HA JOHHBIH TPYHT.

8.5.5.2 I'lpu ucnonb30BaHuu OyKCHPOBKH HA IUIABY JUIA yKJIAAKH TPyOOmpo-
BOZA JO/DKHA OBITH pa3paboTaHa W NMPEACTABJICHA HA PACCMOTPEHHE B Peructp
CIEIYOIAsd TEXHOIOTHYECKAA JOKYMCHTALUA:

TEXHOJIOTH COOPKH H CBAPKH IICTEH TPyOOMPOBOAA HA CTANCIIBHOM IIOIIAKE,

CXEMa CITyCKa HAa BOAY CO CTaNEIbHOM IUIOMAAKH U OyKCHPOBKH TPyOOmpo-
BOza (TIeTekt),

KOHCTPYKTHBHAs CXeMa IIOHTOHOB U UX YCTAHOBKY (TIPH OTPULIATEILHOM IIa-
BYYECTH TPyOOIPOBOIA HITH ILICTH);

CXEMa JOTOJHHTESIBHON Oa/macTHpOBKH TPyOONmpoBoaa (IUICTH) MPH H30BI-
TOYHOH IOJTO’KUTEILHOH IIIABY YECTH;

cXeMa HaJIuBa BOABI WM OTCTPONOBKU MMOHTOHOB,

pacyeT MpoYHOCTH TPYOONPOBOJa (IIETH) MPH OIy CKAHWHA HA JOHHBIH TPYHT;

TEXHOJIOTHS HAPALIUBAHKA IICTCH TPy O0IpPoOBOaa.

8.5.5.3 Ilpu 3HaunTEIBHON NIyOHHE AKBATOPHH, MPHBOMAIICH K IPEBBIIIC-
HHIO JOTYCTHMbIX HANPSDKCHHH NPH YKIAAKE, COCO0 CBOOOJHOTO MOTPYIKESHHS
TpyOOmpoBOAa (IUIETH) JOJDKEH ObITh JOMOIHCH MPHIOKCHHEM PACTATHBAKOIIUX
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YCHINH HIM CAMOHATSDKCHUEM TPYOONPOBOAA (IUICTH) MPH 3aKPEILICHHHU €T0 KOH-
LOB K HEMOABIDKHBIM OSPeroBsIM omopaM. Pacuer mpo4HOCTH TpyOOompoBoaa ¢
OIIPECICHHEM HEOOXOAUMOM BEIHUMHBI PACTATHBAOLINX YCUIHIA JOJDKEH OBITh
npeacTaBicH Peructpy Ha pacCMOTpEHHE.

B 3THX ke HemIX HpH H30BITOYHOM MOJOKUTEIbHOM IUIABYYeCTH TPyOOmpo-
BOJA (IUIETH) JOMYCKACTCA NMPHMEHEHHME BPECMEHHON (HA MOMEHT MpPOBCACHHS
OIEpalyy MO YKJIAJKE) Y TSUKEILIOIIEH 0ainacTHPOBKH.

8.5.5.4 Ilpu cocTaBaeHHH PACYECTHBIX CXEM LA MPOBEPKH IPOYHOCTH MOTPY -
JKEHHOH 4acTH TpyOOmpoBoAa (IUICTH) HCOOXOAMMO YUHTHIBATH HCHYJICBBIC Tpa-
HUYHBIC YCIOBHUS OT OCTAFOIICHCS HA IUIABY YAaCTH TPyOOMpoBoAa (TLICTH).

8.5.6 Yki1aaka CTaILHBIX TPYOONPOBO/IOB € TPYOOYKIIA/MHKA.

8.5.6.1 TexHomoruueckas cxemMa y KJIaJKH IIOABOIHOTO TPyOOMpPOBOAAa COTIac-
HO 8.5.3.1 mO/DKHA COOTBETCTBOBATh TEXHUYCCKUM ITapaMeTpaM Tpy 0oy KiIaqunka
(BKJIIOYAs CIOCOOBI OMYCKAHHSA TPYyOOIPOBOAA H OTPAHHUCHHUSA MO IPOH3BOICTBY
PpaboT Mo rHAPOMETCOPOIOTHIYCCKHM YCIOBHAM), YUUTHIBAT IIYOHHY AKBaTOPUH
U penbe) TpacChl, FTEOMETPHYESCKHE MAPAMETPHI U CBOIMCTBA Marepuana Tpyo.

8.5.6.2 I1pu yxiaake TpyOOIpoBOAa JODKHA OBITH 00ECIIEUCHA €10 MPOYHOCTD
H OTCYTCTBHE HAYATHHBIX MOBPSKICHHUI TPYObI MOCTIC YKIAAKH B BUIEC OCTATOY-
HBIX IUIACTUYCCKUX AeopManuid u roh)poB (JIOKAJBHOH MOTEPH YCTOHYHBOCTH)
CTEHKH TPYyOBI U pa3pymeHus Oaniacta Wid u30/uud. [Ipu 3HAYHTENbHBIX Iy -
OuHAX YKIaOgKH TPyOOIpoBOAa HEOOXOIMMO MPHMEHECHHE HATDKHBIX YCTPOHCTB
(IPUIOKEHHE PACTATHBAKOIIMX Y CHITHI).

8.5.6.3 [Ipu ucmomp30BaHuA Croco0a YKIAIKd TPyOOMpOBOIOB C TPyOOyK-
JAJUUKA C TIOCJICI0BATCIBHBIM HAPALIMBAHUCM ILICTCH JOJDKHA OBITH pa3pabora-
HA U MPEJCTABICHA HA PAaCCMOTPEHUE B Peructp crieAayromas TeXHOJIOTHYECKAs
JAOKYMCHTALUA:

TEXHOIOTHYCCKAS M PACUCTHAS CXEMA VKJIAIKH,

TEXHOJIOTHS COOPKH H CBAPKH IUIETCH TPyOOIpoBOAa;

pacdeT MPOYHOCTH TPYOOHMPOBOAA MPH YKJIAJKS.

8.5.6.4 Ykmagka J-cmocoOOM A0JDKHA HMPEIONaraTh MPHIOKCHHE TOPH30H-
TaJIbHON CHJIBI K BEPXHEMY KOHILY TPyOONMpPOBOIA, JOCTATOYHOM /UL 00ECICUCHUS
0e30macHOW YKJIAAKH. YCHIIHE TOJDKHO CO3IABAaThCA CHECHHAIBHBIMH CHIIOBBIMH
YCTpOHCTBAMH (HATSDKUTESIMH ), CHCTEMOM JJTUHAMHYECKOTO HITH IKOPHOTO IO3HIH-
OHHMpOBaHUS TPy OOy KIaTuHKa. HEOOX0AUMO HCTIOIB30BaTh JOCTATOUHO HAZICIKHbIC
CHCTEMBI TIO3UIHOHHPOBAHKS C PE3CPBHPOBAHAEM HE MECHEE JBYKPATHOTO IO CYM-
MapHO# Tsre. [TpeamOYTHTENBHO HCIOIb30BAHKE TPYOOYKIATIHKOB (TPyOOyKIIa-
JIOYHBIX CYJ0B) HOJIy HOTPY>KHOTO TUIIA MM NPESKPAIICHHE YKIAAKU IIPH BOTHCHUH,
MOBBIIAOIIEM OTIACHOCTH MOy YCHHS HAYAJIBHBIX MOBPESIKICHUH TPYOBL
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8.5.6.5 TopusoHTATBHAS CHJA, MPUIOKEHHAA K BEPXHEMY KOHLY TPyOOIpo-
BOJA MPH €r0 YKIAIKE J-COCOOOM C TPyOOyKIAA4HKa JO/DKHA OBITh HE MCHEE
BeHYHUHBI [, KH, onpeacneHHON H3 CIeAYOMHUX YCIIOBUM:

S2-8.+8, <09k K-S (8.5.6.5-1)

X X

rae Shp — KounblieBble HamnpsokeHUs, MIla, onpenenseMsie mo dopmyre

pw ’ g ’ h ’ Dmt
S =—— 105, (8.5.6.5-2)
P
2.t
S_— cymmapHbIe pofioJibHble HanpspkeHust, MIla, onpenensemble o Gopmyse
S =8 +S,; (8.5.6.5-3)
S, — MPOJIOJIbHBIE HANPSDKEHHSL OT TOPU30HTANILHOH chiibl, MIla, onpenesnsemble 1o Gopmysie

F
S =107 (8.5.6.5-4)
D, +t)

S, — HpoJIoNbHBIE HANPSKEHHS OT M3rM6a B paloHe MHHHMAJIbHOM KPMBHM3HBI TpyGompoofa,

int

MTITa, onpesesnsiemble o hopmysie

M
§=— 10 (8.5.6.5-5)
n(D,, +t) 1

int

M — HauGounp it uzrudatomuil MoMent B TpyGonporoe, KHwM, ompemensemblii o gopmyite

ExnD! [1-(1-2¢t /D )1h (1+m)@2+m)
M= . -107% (8.5.6.5-6)
6412 67 - [1+ (2 +m)*/ 6%+ - /22
L — jumHa nposeTa IpoBHcaronell YacTH TpyoonpoBo/a, M, onipeiessieMast o gopmyiie
2-F-h
L=4—— (8.5.6.5-7)
v, 4
m — Ge3pasMepHEIH ITapaMeTp, onpeAesieMbli o hopmMysie
h- Y, -4
m=—— (8.5.6.5-8)
3F

A — nmomaib NonepeTHOTO CeueHHs TpYObL, M2, onpeneisiemMast 1o Gopmysie

A=zt (D, +1) 109, (8.5.6.5-9)
e FE — MOayih HOPMAJILHOM YIIPyrocTH MaTepualia TpyO, Mlla;
£ — ycKopeHnHe cBoOOTHOTO aJIeHUs, M/,
h — nryOuHA MOPS Ha Y9ACTKE YKIIAJKH, M,
Y, — YACHIBHEIH BeC Tpybotporona B Bojie, kKH/mM?;
p, — INIOTHOCTH MOPCKOHM BOJIBI, KI/M’;

D, . — BHYTpeHHHH HaMeTp TpyOONpoBoa, MM;

135



¢ — TOMIMKHA CTEHOK TPYG, MM;
k, — xo>ddunuent 3anaca NpoIHOCTH, HA3HAYACMBIH B COOTBETCTEHH C TallL. 8.5.6.5.

TaGnuna 8.5.6.5
3nauennn kKo>pPHINIEHTOR 3aMaca NPOIHOCTH, YYHTBHIBAIOIMX KIAcCC TPydonposoaa

Kiace tpyGonposona
L, L1 L2 L3 G, G1 G2 G3
k, 1,0 0,95 0,9 1,0 0,95 0,9

8.5.6.6 Ilpu ykmagke TpyOompoBoza ¢ TpyOoykimamumka S-cmocobom Pe-
THCTPY MPEACTABIACTCA HA PACCMOTPCHHUE PAcyeT MPOYHOCTH TPyOOmpoBOIa, B
pe3yabTare KOTOPOro HAa3HAYAeTCA MHHHMATPHOC YCUIIHE HA HATSDKHTEIE C Vc-
TOM T€OMETPHH CTHHIE€PA HIIM CJIMIIA, IIPU YCJIOBUU BBINOIHCHHUSI KPUTCPHUS MPOU-
HOCTH TPYOBI HAa K&KAOM Y4aCcTKe TPyOOompoBoaa

S2-8,-8, +S82 <09 kR, (8.5.6.6)

X X

rae S — CyMMapHBIE IPOIOIbHbIE HANPIKEHHS B TpyGe B OMACHBIX palfOHaX MUHHMAITBHOH KPHBH3-
Hbl, MI1a,
Shp — KOJIbIICBbIC HAIIPSKEHUSI B TPpyOe B OIIACHBIX paloHAX MHUHUMAJILHOH KpuBu3nbl, MIla;
k_— xoobduimenT 3anaca NpouHOCTH, Ha3HAYAEMbIH B COOTBETCTBHE ¢ Tabummei 8.5.6.5.

8.5.6.7 Tlpu uCHoMB30BaHHH YKJIAAKH TPYOOMPOBOAOB C TPYOOYKIATMHKA
C pa3MOTKOH ¢ OapabaHa A0opKHA OBITH Pa3pabOTaHA M MPCACTABICHA HA Pac-
CMOTpPEHHUE B Peructp, AOMOTHUTEIHLHO K YKA3aHHOM B 8.5.6.3, cneayromas tex-
HOJIOTHYECKAA TOKYMCHTAIIMA:

HAMOTKH TpyOOIpoBoaa Ha OapadaH (CMCHHYIO KATYIIIKY);

VIIPaBJICHHC HATSHKCHUEM TPYOOIPOBOIA.

8.5.6.8 Hamotka TpyOompoBoaa (mieteit) Ha OapabaH He AOJDKHA BHI3BIBATH
npoaoasHyIo Aedopmanuro Tpyost 6os1ee 0,3 %. TpyOoykIamuuk TODKEH OBITh
CHAO’KeH YCTPOHCTBOM ISl BOCCTAHOBJICHHS (DOPMBI MOTICPSUHOTO CEUCHHS TPYO
IpU CMarbIBaHHH TPyOOTMpoBoaa ¢ OapabaHa.

8.6 UCTIBITAHUSI TIOIBOTHBIX TPYBEOIIPOBOJOB JABJIEHUEM

8.6.1 O0mue mo/I0KeHmsI.

8.6.1.1 Ucnerranus mOABOIHBIX TPYOOIPOBOIOB AABICHUEM CICAYET MPOH3-
BOJUTH IOCJIC TIOJIHOM TOTOBHOCTH YYACTKA HITH BCEro TPyOOmpoBoaa (TOIHOH 3a-
CBINTKH, YCTAHOBKH aPMATy Pbl, MPHOOPOB H MPOTCKTOPOB U T. I1.), OMUCTKH B KOH-
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TPOJISL €0 MOJOCTH C MPUMCHCHUEM MOPLIHCH, OCHAIICHHBIX MMPHOOPAMH KOHTPO-
IS, 4 TAKXKE MPCACTABJICHHIA PerucTpy HCOOXOMMMOHN TOKyMeHTaHH (CM. 8.6.2).

8.6.1.2 Vicosiranus TpyOOMPOBOAOB AABICHHEM MPOBOATCA B ABA MOCICAO-
BaTCIBHBIX 3TAMNA: HCTBITAHHE HA MPOYHOCTH M MPOBEPKA HA TEPMETHYHOCTD. HMc-
TBITAHHE HA MPOYHOCTH M MPOBEPKY HA TEPMETHYHOCTD CIIEAYET MPOBOAMUTH I'H-
JPABIHYECKHM CIIOCOOOM, JUIS Ta30IPOBOAOB JOMYCKACTCs POBOAMTH MMPOBEPKY
HA TEPMETHYHOCTh MHEBMATHYCCKHM CLIOCOO0OM.

T'uapaBIHyecKoe HCTIBITAHHE TPYOOIPOBOAOB BOAOH IPH OTPHLATCIBHOM
TEMIIepaType BO3AyXa W/WIM BOJBI JOIMYCKACTCA NPU YCIOBUM NPEIOXPAHCHHA
TpyOOmpoBoaa, apMaTypbl U MPUOOPOB OT 3aMOpaKUBaHUA. [IpOBEICHUE HCIIBI-
TAHUHN JABICHUEM JOIYCKACTCS TOIBKO NMPH JACHCTBYIOIIECH JTHHUH TEXHOJIOTHYE-
CKOH CBA3H.

8.6.2 lokyMeHTanus1.

HcnpITaHus Mo JaBICHHEM JO/DKHBI OBITh OMHUCAHBI B POrPaMME HIIH TEX-
HOJIOTHYCCKOH JOKYMEHTALWH, KOTOPBIEC MOJIeKaT 0a00peHuto Peructpa o uc-
IbITaHUK. JIOKyMEHTAIUs JO/DKHA COAEPIKATh CICAYIOLIEE:

.1 HHCTPYKIMH MO 3KCTIIY aTAlMH, BKIFOYAOIINE

3aIOJTHCHHE TPYOOIPOBOAA HCTIBITATEILHOM CPEIOiA;

METOA ¥ CKOPOCTD CO3MAHMS H30BITOMHOTO JABICHHUS,

000pyIOBaHHE/JaCTH 00OPYIOBAHMS, KOTOPBIC HEOOXOIUMO H30JHPOBATh HA
NICPHO, BBIACPIKKH;

MCTOA H CKOPOCTh CHATHA JABJICHHUA,

00€3BOKHBAHUE U YIAICHAE UCIIBITATEIbHOM CPEbL,

OCYIIKY TPyOONpPOBOJA H3HYTPH, €CIH HEOOXOIUMO;

TIPOTHBOABAPUIMHBIC MEPHI H MEPbI OE30MACHOCTH,

.2 000pyIOBAHHE H CHCTEMBL

ONMCAHME Y4acTKa TPyOOIPOBOJA, MOAJICIKAIMETO HCHBITAHHAM (pa3sMeEpBl,
KJIAMIAHbIL, HACOCHI U T. 1.);

OIIHMCAHNE UCIBITATEIbHOM CPEAbl, BKIIOYAIOMIEES BO3MOKHOCTD HCIIOIb30Ba-
HHS XHUMHYCCKUX T00ABOK;

TEXHHYECKHUE YCIOBHA HA H3MEPUTEIBHY IO aNapaTypy U MPHOOPHI (TeMIepa-
Typa, JaBICHUE, PACXO), BKIIFOYAS HX PACTIONOKECHHE U COCAHHCHHE,

OIHCAHKE MPOBEPOK U MAPKHPOBKH,

pacnpeaencHue npuOOPOB H3MEPEHHUS TEMIIEPATY PBI BAOJb TPy O0MPOBOAA;

.3 pacyerTsr:

BIMAHHA TEMIICPATyPbl M APYTUX BHEUIHUX YCIOBUI HA JABICHHE, BKIIIOYAS
OLICHKY 4YyBCTBUTCIIBHOCTH TEMIICPATYPbI HCIIBITATCIBHOM CPEIbl K H3MEHCHHUAM
TEMIIEPATY Pl MOPCKOH BOZBI,
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TEOPETHUECKOH JUArPAMMBI «JABICHHC-00BEM».

8.6.3 MephbI 0€301aCHOCTIL.

MecTo npoBeICHHS HCIBITAHUH JOJKHO OBITH 0003HAYCHO MPEY PESIUTEIb-
HBIMH 3HAKAMH, YTOObI IPEIOTBPATUTh HECAHKIIHOHHPOBAHHBIN JOCTYII IIEPCOHA-
JIa BO BPeMsI IPOBCACHHS HCIIBITAHUI HA TCPMECTHYHOCTb.

8.6.4 HcnbITaHUs HA POYHOCTB.

Hcnprranue TpyOONpPOBOAOB JABICHUEM HA MPOYHOCTH MPOBOIUTCA IS IPO-
BCPKH BO3MOXKHOCTH pabOTHI TPyOONMpOBOa MpH padodyeM JABICHHU C ONpeac-
JICHHBIM 3amacoM. MHHMMAIBHOE JABICHHE HPH THAPOCTATHICCKHX HCIIBITAHUAX
HA MPOYHOCTH JODKHO ObITh B 1,25 pa3a 6onpoie paGoyero JaBICHUS.

[Ipu ruApOCTATHYECKUX HUCTBITAHUAX HA MPOYHOCTH CYMMAPHBIC HAIPSDKE-
HUS B TPyOe He TO/DKHBI MpeBbImars 0,95 OT mpeaena TeKyueCTH MeTania Tpyo.

Cropocts mogbeMa/cOpoca AaBiCHHSA B TPYyOONMPOBOAC HPH HCHBITAHHH
nookHa ObITh HE Oonee 0,1 MITa/MuH, npH AOCTHKCHHH BCIIHYHHBI JTABICHHA,
paBHOH 0,9 HCHBITATEILHOTO JABJCHHS, CKOPOCTh MOABEMA/COpOCa IaBICHHUS
noJpKHA OBITH CHIDKCHA 70 0,01 MITa/MuH.

Bpems BbIACPIKKH TPy OOIPOBOAA IO, HCIBITATEIBHBIM JaBICHACM (03 yue-
Ta BPEMCHH HArHCTAHUS H/HIIH COPOCA TABJICHHS, 4 TAKXKE BBIICPKKH JIJISI BBIPAB-
HUBAHMA TEMIICPATYPBI U JABJICHUA) JOJDKHO COCTABIATh HE MEHee 12 4.

Tpy6GonpoBOa CYUHTACTCS BHIACPKABIIMM HCIIBITAHUE HA MMPOYHOCTD, €CIH 32
NIEPHOA HCIBITAHKA NAICHUE JABICHHA COCTaBILIeT He Oosee 1 % npu HempephiB-
HOM MOHMTODHUHIC BEJIMYMHbI JABJICHUA H TEMIICPATY PbI HIIH HX JUCKPETHBIX 3a-
Mepax uepe3 Kaxapie 15 mun.

8.6.5 UcnbITanus HA TePMETHYHOCTb.

Hcnpitanusa Ha repMETHYHOCTD NMOABOAHOIO TPYOOIPOBOAA MPOBOAATCA MO-
CJIC HCTIBITAHUS HA MPOYHOCTh IYTEM CHIDKCHHS HCIBITATEIIBHOTO JABICHUSA 10
BCJIMYMHBI, NpeBbImaromeii padoyee nasnenue B 1,10 pas. [IpogonkATeIbHOCT
TIPOBCJCHUS HCIBITAHUH HAa T€PMETHYHOCTh ONPEIACIICTCS BPEMEHEM, HEOOXO-
JUMBIM JJI1 OCMOTPA BCEH TPacchl TPyOOIPOBOAA HITH HCIBITHIBACMOTO YUACTKA,
TIPOJODKUTEILHOCTD HCIBITAHHH JOJDKHA OBITh HE MCHEe 12 4 6¢3 yueTa BpeMe-
HH HATHCTAHIA U/HM COPOCa JABICHUS, A TAKKE BBIICPIKKH JIS BHIPABHUBAHUS
TEMIIEPATYPHI H TABICHUSL.

TpyOOnPOBOX CUMTACTCS BHIACP)KABIIHM HCIBITAHAC HA TEPMETHYHOCTD, €CITH
32 NMEPHOA HCIBITAHKWI HE OOHAPYKCHBI YTCUKH, 4 H3MCHCHUC JABICHHUSI COCTAB-
mget He Oonee + 0,2 % npu HEMPEPHIBHOM MOHHUTOPHHIC BEIHYHWHBI JABICHHUS U
TEMIIEPATY PbI MJIHM MX JUCKPETHBIX 3aMepax uepe3 kaxapie 15 mun. ITpu xoneba-
HILIX TEMIIEPATyPhbl OKPY KAIOMIEH Cpeabl U YPOBHA MOPS BO BPEMS HCIIBITAHHIM
JIOTYCKAeTCsl H3MCHEHHUE AaBJICHH B TpyOomnposoae a0 = 0,4 %.

138



8.6.6 UcnbiTaresibHasI cpeaa.

HcneiTatenbHOM cpemod OOBIMHO SBISETCS HPO(MIETPOBAHHAS MPECHAS
BOJA MM HPO(HMIBTPOBAHHASA MOPCKAS BOJA, KOTOPHIC MOTYT HOABEPIHYTHCA
XHMHYCCKOH 00paboTKe AT MPEIOTBpALICHUS BHYTPEHHEH KOppO3uH Tpyoo-
IIPOBOZA.

8.6.7 3anosHeHnE TPYOONPOROA H CO3AAHME H30LITOMHOTO JABJICHHSI.

8.6.7.1 Bo BpeMs 3alONHCHHS HCHBITHIBAEMOTO YYacTKa HEOOXOAUMO NpH-
HATH MEPHI MPEIOCTOPOKHOCTH, YTOOBI OTPAHHYUTD HATHYKE BO3MYIIHBIX ITy3bI-
peii 1o BemuyuHsl 0,2 % 061mero 06seMa 3anoTHEHUS.

8.6.7.2 IIpu Bcex croco0ax UCTIBITAHHMS HA MPOYHOCTh M TEPMETHYHOCTD IS
HM3MEPEHHA AABJICHUS JODKHbI MPHMCHATHCS MIOBEPEHHBIC TUCTAHI[HOHHbIEC MPH-
OOpPBI WIH MAHOMETPHI C MPEACIOM H3MECPCHHS, PaBHBIM 1,25 HCHBITATEIHHOTO
JABJICHUSA, U KJIACCOM TOUYHOCTH HE HIDKC 1.

8.6.7.3 3aMepsI BO3AYIIHBIX My3bIPCH HA HCIBITHIBACMOM YYACTKE BBITIOJHA-
FOTCS BO BpPEM:I IEPBOHAYAIBHOTO CO3JAHHUS H30BITOYHOTO JABJICHUSA. JTO MOXKET
OBITH CICNAHO MO AHATPAMME «IABICHHC — 00BCMY, OCHOBAHHOW HA BCIIMYHHAX
JaBICHUA 1 00bEMA, H3MEPEHHBIX B MPOILICCCE MOBBIMICHIA JABICHHSL.

8.6.8 KoncepBanusi HCHBITHIBAEMOT0 YIaCTKA.

JU11 Ipe0TBPAICHHS BHYTPCHHEH KOPPO3HH HEOOXOAUMO MPOU3BECTH KOH-
CEPBALMIO HCTBITHIBAEMOTO YYACTKA MOCJIC HCIBITAHUI MO JaBiacHueM. st 9THX
LeJIeH MOKHO MCHOJIB30BATh HHEPTHBIH Ia3 HJIM HHTHOMPOBAHHYIO BOLY.

8.6.9 O0e3Bo:kHBAHME U CYIIKA.

COpoc HHrHOMPOBAHHOW MCIIBITATEIBHOM BOABI WM € YTHIIH3ALHUS JO/DKCH
OBITH COITIACOBAH C HAIHOHAJBHBIM OpraHoM Haa3opa. Ecimu Tpebyercs ocymka
UL NPEAOTBPALICHUS! BHYTPECHHEH KOPPO3WMHM WM OOPa30BaHHS THAPATOB, TO
TOAPOOHOE OMHCAHME MPOLCAYPHI AODKHO OBITH MPEACTABICHO B Permcrp mua
000peHHS.

9 TEXHHYECKOE OBCJIYKUBAHHUE U PEMOHT

9.1 TEXHUYECKOE OBCJIY KNBAHUE

9.1.1 O0mue moJI0:KeHMsL.

9.1.1.1 Be3onacHocTh, 3()()EKTHBHOCTS U HAACKHOCTH IKCIUTyaTAL[HH MOp-
CKOTO ITOABOTHOTO TPYyOOIPOBOAA JOJDKHA 00CCIIEUHBATECS PEIIAMCHTHPOBAHHOM
CHCTEMOH TEXHHYCCKOTO 0OCITY KHBAHM TPyOOIPOBOIA, KOTOPas pa3padbareiBacT-
C4 €€ BIaJeIbLIeM HA OCHOBAHHH TPEOOBAHHH HAI30PHBIX OPraHOB, CTAHJAPTOB
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MIPEMPHATHH, K KOTOPBIM IPHHA/UIC)KHUT BaAeIeL TPyOONPOBOIa, H TPSOOBAHHIA
TIpaBun MIIT.

9.1.1.2 TexHHUYECKOE OOCIYKUBAHHE OOBEKTOB MOPCKOTO IIOJBOAHOTO TPyOO-
NPOBOJA JOJDKHO BIJIFOYATH:

MICPHOIIMYCCKHIE OCMOTPHI TPACCH TPy OOIPOBOAA;

nmpHOOPHBIE 00CTEIOBAHKS TPACCH TPYOONPOBOAA H COOCTBEHHO TPyOOIpPO-
BOZA (me(exraumsa TpyOoonpoBoa);

MIEPHOAMICCKUI KOHTPOJIb COCTOSHUS OOBEKTOB H CHCTEM TPYOOMpOBOAA;

THAPABIMYCCKHE HCIBITAHKS TPYOOTIPOBOAA;

PEMOHTHBIC H PEMOHTHO-NPO(UIAKTHYECCKHE PAOOTHI, B TOM YHCIE HOCIE
BO3MO>KHOTO BO3JACHCTBHS CIIy4aHHBIX H OCOOBIX (ABAPHHHBIX) HATPY30K.

9.1.1.3 T'mapaBimyecKue HCHBITAHUSA MPOBOAATCS IOCIE PEMOHTOB, MEpe-
000pyIOBAHUA M HUCTEYCHHS PACYETHOTO CPOKA JKCILIyaTalWH TPyOOmpoBoza, a
TaKOKe MPH HE MPOBEICHUH (HE MOJHOM MPOBEACHHUH) AC(DCKTALHH NP ICPHOIH-
YECKHX OCMOTPAX M 00CIICIOBAHHSAX.

9.1.1.4 Tlepuoamyeckuii KOHTPOJIb COCTOSHUS OOBEKTOB H CHCTEM TPYOOIpPO-
BOJA JOJDKCH IIPOBOIUTHCS B OTHOIICHUM:

Tpacchl TpyOOIpoBOAa;

TPYO U MX COCIMHCHUMH;

KaTOJHOH/IIPOTEKTOPHOM 3AIMUTHI, OAITIACTHPOBKH M H30JIALUH;

3aMOPHOM apMaTypBI,

CHCTEM ABTOMATH3AIHA W CHTHAJIH3ALHNY;

(pTaHOEBBIX COCTUHCHHI,

CTOSIKOB H BBIXOJIOB TPy OOMPOBOIOB Ha OEper.

9.1.1.5 Yuactue Perucrpa B mepHOAMYECKHX OCMOTPAX H OOCICIOBAHMIX
OIpeeIAEeTCS KaYeCTBOM TEXHHUECCKOTO 0OCITY KHBAHKS TPYyOOMPOBOIHOM TPAHC-
l'[Op(THOI\/’I CHUCTEMBI €€ BJIAACIBLEM H ABLICTCA HCO6XOI[I/IM]>IM YCIIOBHCM IIOA-
TBSPIKACHHUS Kl1acca Perucrpa st moaBOJHOTO TPyOOIPOBOaA.

9.1.1.6 PermaMeHTBH TEXHHYCCKOTO OOCIY>KHBAHHS OOBEKTOB IOXBOIHOTO
TpyOompoBoaa, BXoAAMHX B HoMeHKIATypy OOBEKTOB TEXHHYECKOTO HAOIFOIC-
HUsL Permctpa 3a MOPCKHMH TOABOAHBIMH TpyOompoBogaMu (cM. 1.6 Pyxosox-
crBa MIIT), moanekar ogoOpeHuro Peructpom.

9.1.1.7 JIroOble W3MCHCHUS B PELIIAMEHTAX TEXHUYECKOTO OOCIY KUBAHHSI
00BCKTOB IMOABOAHBIX TPYOOIPOBOIOB, YKa3aHHBIX B 9.1.1.6, B TOM umcie mOOBIX
BHIAX PCMOHTA JOJDKHBI OBITH COTIIACOBAHBI ¢ PerucTpom.

9.1.2 PersiamMeHT 0CMOTPOB M 00CJICA0BAHMIA.

Bragenen nmoaBoaHO# TPpyOONMPOBOJHOH TPAHCHOPTHOH CHCTEMBI YCTAHAB-
JIMBACT MOPAIOK OCMOTPOB, 0OCICIOBAHUH H PETTAMEHT TEXHHYCCKOTO 00CIy-
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JKHBAHUA TPYyOOIPOBOJA C YKA3aHUECM IMESPHOANIHOCTH M COCTABA HX BBIIOJTHE-
HUA, BKJIXOYaA 06'I>CM HAYAJIBHBIX, NCPUOAUICCKHUX, CIICITHATIBHBIX OCMOTPOB H
o0cenoBaHUA ¥ CHOCOOBI HX MPOBEACHUS (BHYTPHTPYOHAs AMATHOCTHUKA, U3-
MEpEHHE BHEITHUX AC()CKTOB U T. 11.). PEKOMEHAYE€TCA rapMOHH3HPOBATH CHCTE-
My OCMOTPOB H 00CICAOBaHHIT BIaACIbLA TPyOOMPOBOJA C CHCTCMON MCPHO-
amueckux ocsuaeTeabcTBoBaHHU Peructpa (cm. 1.4 Ilpasun MIIT u pasn. 4
Pyxosoacrsa MIIT).

JIOKyMEHT, OTpasKaroIui 3TH NOJIOKSHHS, MPEACTABIACTC B PerucTp Ha pac-
CMOTPEHHE JI0 IIPHHATHS IOABOIHOTO TPYOOIPOBOJA B 3KCILTY aTALIHIO.

9.1.3 llepuoguteckne 0CMOTPHI U 00CJICIOBAHUS.

9.1.3.1 B mpouecce 3KCILTy aTauiy HOABOIHOM TPYOOMPOBOAHON TPAHCTIOPT-
HOHM CHCTEMBI JOJDKHBI MPOBOAUTHCS MEPHOAUICCKHAE OCMOTPBI U 00CIICIOBAHUAL.
VIX BBINOTHEHHE SABIBICTCA 00A3aHHOCTHIO BIIAJCIIBIA, KOTOPbIH 00S3aH yBCIOM-
7T Peructp 0 cpokax, Meromax u 00beMax KOHTPoIsL. OCMOTpPHI B 00CICI0BAHMS
JIOJDKHBI OCYIIECTBILITHCS MO HAOMOACHHEM HHCTIEKTOpa PerucTpa npu3HaHHOH
PeructpoM opraHmsauuei mo HPOBEICHHIO IOABOJHBIX OCBHICTEIbCTBOBAHHH
W/UIH BHYTPUTPYOHOH AMArHOCTUKH IOABOJHOTO TPYOOIIPOBOJA B COOTBETCTBUH
¢ TpeboBanmamu 1.8 Pyxosoactea MIIT.

9.1.3.2 OcHOBHBIE TPEOOBAHUSA K OCMOTPaM M 0OCICIOBAHHAM, H OLCHKE HX
pe3ymsraroB mpeactasieHsl B 9.1.4 u 9.1.5.

9.1.3.3 Cpoxu mepHOTMIECKHX OCMOTPOB M OOCICIOBAHHH H COCTaB KOH-
TPOJIMPYEMBIX TAPAMETPOB MPH UX MPOBEICHHH CIIEAYET YCTAHABIHUBATH B COOT-
BercTBud C 4.1.2 u 4.1.4 Pyrxosoacrea MITT. ITpu 3ToM HEOOXOAMMO YUYHTHIBATH
JICHCTBUTEIPHOE TEXHHUESCKOE COCTOSHAE MOABOXHOTO TPyOOMPOBOAA M BO3MOXK-
HOCTb MOBPEKICHUH MOJBOJHOTO TPYOOIPOBOAA MOCIC IKCTPEMATBHBIX IIPHPO-
HBIX HJIM TEXHOTEHHBIX BO3ACHCTBHH (3eMICTPICEHHUH, INTOPMOB, 3a()HKCHPOBAH-
HBIX BO3ACHCTBHH PHIOONPOMBICIOBBIX OPYAUH U T. 1.).

9.1.4 Cpoxu nepuoAM4ECKNX 0CMOTPOB H 00C./1¢10BAHMIA.

ITpu Ha3HAYCHUM CPOKOB IPOBEACHHUS MEPUOAUUECKUX OCMOTPOB H 00CIE10-
BaHUH HEOOXOAMMO YUHTHIBATH:

MPOTHO3HPYEMBIC BETMYHHBI KOPPOZHOHHOTO H 3PO3HOHHOTO H3HOCOB TPYO H
BO3MOXKHYIO JCTPAJALMI0 MEXaHUIECKHUX CBOWCTB MaTe€pHajia B MPOLECCE MHOTO-
JIETHEH JKCIUTyaTalluH;

HAJTHIHC AKTUBHBIX TUTOOAHUHAMHYICCKHX MPOLCCCOB MOPCKOTO I'PYHTA,

HAJIMYKE SBICHHH HAHOCA/Pa3MbIBa U JICAOBOH SK3apallil MOPCKOTO IPYHTa,
B TOM YHCJIC B paiione OeperoBoro nepexona Tpy0omposoaa;

H3MCHYMBOCTbH THAPOMETEOPOJIOTHUECKHX TAPAMETPOB AKBATOPHH,

PE3ybTaThl NPESABIAYIMUX OCMOTPOB H 00CIEIOBaHHIA.
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Iepuommdeckue 0CMOTPLI U 00CICAOBAHUA CIIEAYET MPOBOJUTL OAMH Pa3 B
TOZ TIO COTJIACOBAHHOMY C PerHCTpoM periiaMeHTy, HpH 3TOM CICAYET PyKOBOA-
CTBOBarhbCA yKazaHwsMu 4.1.4 Pyxosoactsa MITT.

B ciyuae 3kcTpeManbHBIX NPUPOAHBIX HIIH TEXHOTCHHBIX BO3JCHCTBHH HA
TIOIBOHBIH TPy OOIPOBO JOJDKHBI OBITH IMPETY CMOTPEHBI BHEIIAHOBBIC OCMOTPBI
H 00CJIeIOBAaHMA, a TAKKE HEOOXOIUMBIH PECMOHT, 00BEM KOTOPBIX COTJIACOBBIBA-
erca ¢ Peructpom.

9.1.5 Cocras nepuogM4IecKuX 0OCMOTPOB M 00CJIC/I0BAHMIA.

9.1.5.1 /11 OUEHKH TEXHUYCCKOTO COCTOSHHS W OOCCIICUCHUS TATbHCHIICH
6e30ITacHOH JKCIUTyaTallMl MOABOAHOTO TPYOOMpPOBOAA, a TAKoKe AN IUIAHHPO-
BAHHA TEXHHIECKOTO OOCIYKUBAHHS IICPHOAUICCKAC OCMOTPHI H 00CICIOBAHUS
JIOJDKHBI ITPETyCMATPHUBATh CIICAYIOIIHE BHABI PaboT:

obmee 00CICIOBAHIE TPACCHI MOABOJHOTO TPYOOIMPOBOAA, B TOM YHCIIC OTIPe-
JICTICHHE NMPOCTPAHCTBEHHOTO INOJIOMKEHMS TPyOONPOBOIA M MPOTSLKCHHOCTH €10
MPOBUCAIOIINX YYACTKOB;

ONPEICICHUE 3ALIUTHOTO CJOSI TPYHTA (IS 3arIyONCHHBIX IOABOXHBIX
TpyOOMPOBOIOB);

KOHTPOJIb COCTOSTHHSI aHTHKOPPO3HOHHBIX OKPBITHIA,

KOHTPOJIb COCTOSHI OaJITaCTUPOBKH,

BHYTPUTPYOHAS THATHOCTHKA U BHEINHEE MOJBOTHOE 0OCICAOBAHHE TPYO MO
BBIBJICHUIO JA¢(DeKTOB (Ae(exranus);

KOHTPOJIb COCTOSTHHSA apPMATYPHI,

KOHTPOJIb COCTOSIHHS KATOTHOW/TIPOTEKTOPHOM 3aIUTHI,

KOHTPOJIb Pa0OTHI CHCTEM ABTOMATU3ALMH M CHTHATH3AIHH.

Cocras mapaMeTpoB MOJBOAHBIX TPYOOIIPOBOOB, BEIIBISICMBIX B XOE YKA3aH-
HBIX PaboT, AOJDKEH COOTBETCTBOBATH TpeOoBaHmsM 4.1.2 m4.1.3 PyxoBoactea MITT.

9.1.5.2 Ilpu mepuoaIecKHX OCMOTPaX CTOSKOB JOTOJHHTEILHO K BBIIICTIC-
peuucieHHoMy B 9.1.5.1 BBINOTHAXOTCS:

OCMOTP 3KUMHBIX ¥ KpPEIsImx OOJITOB,

OCMOTP COCTOSIHUS (DIAHIIEBBIX COCTHHCHHUH;

OLICHKA CTECTICHH 0OPACTAHHUS MOPCKHMH OPTAHH3MAMH.

9.1.5.3 OrneHKa TEXHUYECKOTO COCTOSHHSA apMaTypsl MOIBOAHBIX TPYOOIpO-
BOJIOB JOJDKHA MPEAY CMATPHBATS!

IIPOBEPKY pabOThI AUCTAHUHOHHBIX IIPHBOAOB;

Jedexranuro GIaHIeB U eTaleH KpeneKa;

THAPABINYCCKHUE UCTIBITAHUS,

Je(eKTamuio KOPIyCOB apMaTy pbI;

Je(eKTamuro 3aM0PHBIX H VILIOTHATSIEHBIX JICMCHTOB,
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9.1.6 IIpeacrasiieHNe pe3yJbTATOB NMEPHOANYECKHX OCMOTPOB M 00-
CJIeJ0OBAHHIA.

9.1.6.1 Baaaenen nmoxBoxHOTO TpyOOmpoBoAa 0OsA3aH mpeacTaBsiTh B Pe-
THCTP Ha PACCMOTPEHHE PE3yIBTaThl IEPHOAMICCKUX OCMOTPOB U 00CIICIOBAHHH,
BBIIIOJTHCHHBIC B CPOKH U B COCTaBe, yKa3aHHble B 9.1.4 n 9.1.5.

9.1.6.2 Biamenen moABoAHOTO TPyOOIPOBOAA JOJDKCH PETHCTPHPOBATH H
VUHTBIBAaTh O()OPMIICHHBIC PE3YJIBTATHI MEPHOTMICCKHX OCMOTPOB M 00CICA0BA-
HHUMH B TCUCHHME BCETO CPOKA JKCILTyaraluy TpyOompoBoaa.

9.1.7 MoaepHH3anusi.

IIpoekT MOAEPHU3ALHIH CyIIECTBY FOIIEH TPAHCTIOPTHOM CHCTEMBI JOJDKHA IO~
JIy4uth onoOpeHue Perucrpa. Bes qOKyMEHTAW C pacueTaMH H MOSCHCHHAMHE
JODKHA OBITh IPEICTABICHA B PeTHCTp HA pacCMOTpEHHE 10 Havaja paboT mo
MOZEPHH3AIMHU U COEPIKATh CIEAYIOIYI0 HHPOPMAIIHIO:

MPOEKT MOJCPHHU3ALUHY,

OLICHKY BIMSHUS OKPYIKAIOIIEH CPEAbl IPH NPOBEACHHU MOJCPHH3AIMH,

NepeYCHb 000PYIOBAHUS AT BBITIOJHEHUS MOACPHUBALINH,

KOHTPOJIb KAUCCTBA U KPUTCPHUH ITPHUCMKH.

9.2 PEMOHT IIOABOJHBIX TPYBOITPOBOIOB

9.2.1 O0mue moJI0:KeHNsL.

9.2.1.1 PeMOHT moABOJHOTO TPYOOIIPOBOAA (TTAHOBEIH, ABAPHITHBII) JOIDKCH
TIPOBOAMTHCS HA OCHOBE PE3YIIBTATOB €T0 KOMIIJICKCHBIX OCBHACTECIBCTBOBAHIN H
Jedekranuu, BBIMOTHIEMbIX B COOTBETCTBHU C 4.1.2 1 4.1.3 Pyxosoacrea MIIT.

9.2.1.2 Tlo pesynbraraM OCBHACTEILCTBOBAHHN U A€(DEKTALUH JOJDKHO OBITH
OCYIICCTBICHO:

YTOYHCHHE MECTOMOIOKEHHSA Ae(HEKTHOTO YIACTKA TPyOOMPOBOAA,

IUTAHHPOBAHHUE MEPOIPHATHH IO 00ECHEYCHUIO O€30MacHOM IKCILTyaTalul
TpyOOMpoBOaa;

BBIOOP BHIA U CII0OC00A PEMOHTA;

OLIEHKA TEXHHYECCKOTO COCTOSHHS TPYOONPOBOZA A0 H IOCIEC PEMOHTHBIX
padort.

9.2.1.3 Bua u croco0 MpoBEACHUS PEMOHTHBIX padoT, a TAKKE KOHCTPYKTOP-
CKO-TEXHOJIOTHYECKAs JOKYMECHTALMA, pa3paboTaHHas I €10 OCYIICCTBICHHS
(cm. 9.2.2), nomxHBI OBITH 000pEeHBI PerncTpoM.

9.2.1.4 3anpemacTcs BHOIOTHEHUE PaboT MO BRHIOOPOYHOMY PEMOHTY Ac(dexk-
TOB, B TOM YHCJIC YCTPAHCHUEO HEOIY CTUMBIX CBOOOTHBIX MPOJICTOB (MPOBHCAHUIA)
H OTOJICHHH, 0e3 pa3paboTKH COOTBETCTBYFOLICH TEXHHUESCKOM JOKYMCHTALIUH.

143



9.2.1.5 Texymmii peMOHT, KaK NPABHJIO, BBIIOIHACTCS COBMECTHO C TCXHH-
YECKAM OOCTY)KHBAHHEM MOIBOAHOTO TPYOOIPOBOAA COTIACHO OXOOPCHHOMY
PeructpoMm periaMeHTy TEXHHUSCKOH 3KCILTyaTallMd HIH JOKYMCHTY €r0 3aMe-
HIOMIEMY W Ha OCHOBAHHH JCHCTBYIOIUX CTAHIAPTOB MPEANPUATHA-BIANCIBLA/
omeparopa TpyoompoBoaa.

9.2.1.6 JomkHO OBITH HMPOU3BEACHO OOS3ATENPHOC OCBHICTEIBCTBOBAHHC
Peructpom 0TpeMOHTHPOBAHHBIX YYACTKOB MOABOJHOTO TPYOOIPOBOAA B paMKAX
OmKaifniero caeayFomero NEPUOANUECKOTO OCBUACTEILCTBOBAHHSL

9.2.2 Texnu4ecKasi JOKYMEHT ALIHA.

9.2.2.1 PemOHT mrO00T0 HA3HAYCHHUS, BBIMOJHACMBIA HA KOHCTPYKIHSX,
YCTPOMCTBaxX M 000pPYIOBAHHH MOABOJHON TPAHCIOPTHON CHCTEMBI, JODKCH BbI-
TIOJIHATBCS B COOTBETCTBHH C TEXHUYECKOH JOKYMEHTAIMEH, 0000peHHO# Pernctpom.

9.2.2.2 TexHuyeckas JOKYMEHTAUMA PEMOHTHBIX ONEPALMI JODKHA BKIIO-
YaTh CICAYFOIICE:

JIOTyCTUMBbIE NAPAMETPHI MOTOIHBIX U THAPOJOTHYCCKHUX YCIOBHM TS TPO-
BCIICHUS] PEMOHTHBIX PadoT;

XapakTep NOBPEKACHHUH, OJICKANIMX PEMOHTY

TEXHOJIOTHYECKY IO JOKYMEHTAIMIO TTO BHIOJHEHHUIO CBAPKHU (TIPH HEOOXOIH-
MOCTH €€ HCTIOJIb30BAHUA),

YCIIOBHS BBIIOJHEHHS PEMOHTA, B TOM YHCJIE YCIOBHS 030MAaCHOTO MOAbEMA
HHTKH TPyOOTIPOBOZA BBILIC HOBEPXHOCTH BOABI JULT IPOBEACHHSA PaboT (IIpH He-
00XOTHMOCTH €TO HCIIOIb30BAHHA);

nepeyueHb 000PYA0BAHUA H HHCTPYMEHTAJIBHOTO 00ECTICUCHHUS, HEOOXOMHUMO-
TO U1 MOATOTOBKH, BBIITOJHECHHA PEMOHTHBIX H IOCIEPEMOHTHBIX PadoT;

MOATOTOBKA MECTA MPOBEIACHHS PEMOHTA;

TCXHOJIOTHA BBIMOJTHCHUA PCMOHTA,

MOCIEPEMOHTHBIC MPOIECAYPHI, BKIFOUAS METOABI HEPA3Py IAOIIETO KOHTPO-
i1, MCTIBITAHUS JABJICHUCM U KPUTCPUH IIPHCMKH,

TpeOOoBaHKA OE30MACHOCTH TPYAA H 3KOJOTHICCKON OC30MACHOCTH.

9.2.3 Texnos10rusi pEMOHTA,

9.2.3.1 PeMoHTHBIE paOOTHI HAa MOABOAHBIX TPYOONMPOBOAX OCYINECTBILA-
FOTCA CICLMATH3HPOBAHHBIME HPEANPHATHAMY, UMEIOIMMH CBHACTEIBCTBO O
coorsercTBuM npeanpmarua (CCIL ¢. 7.1.27 ), Beimannoe Peructpom (cm. 1.10
Pyxosonacrsa MIIT).

9.2.3.2 J{n4 npOM3BOACTBA CBAPOUHBIX PAOOT JOMYCKAKOTCS CBAPILHKH, HME-
romue aeHcTeyromee CBHACTEIBCTBO 0 AOMyCKe capummka Perucrpa (¢. 7.1.30)
B COOTBETCTBHH C 5.2.3. CBapOYHbIC MATECPHAIBI H TEXHOIOTHH CBAPKH AODKHBI
ObITH 0100peHsI Perucrpom.
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9.2.3.3 Tlocne peMOHTa MOABOIHBIH TPy OOMPOBOA JODKCH OBITh BOCCTAHOB-
JeH ¢ 000CHOBAHHEM PACYETHOTO CPOKA IKCILIYATAMH B COOTBCTCTBHH C IIPO-
CKTHBIMH TEXHHYECKUMH TPEOOBAHMAMH K €TO KOHCTPYKLHH M PSKAMAM 3KCILITY -
aramuu. Heo6xomuMocTs B MPOBEACHUM HCTIBITAHHH JABJICHHEM IOCIC PEMOHTA
JIOJDKHA PACCMATPHBATHCA B KAKIOM OTACIBHOM CIIy4ae C yUeTOM COCTaBa Mpo-
BCACHHBIX PCMOHTHBIX pa60'r.

9.2.3.4 B ciayuae 3HAUMTEIBHBIX AC(PEKTOB, KOTOPhIE MOTYT IPHBECTH K Orpa-
HHYCHUIO PEKUMOB 3KCILIyaTalliy TPyOONMpPOBOABI M YMEHBIICHHIO PACUCTHOTO
CPOKa 3KCIUIyaTalliH, COOTBETCTBYIOIIUE DPACYECTHbIC OOOCHOBAHHS IOAJICHKAT
CIIENHATBHOMY PacCMOTpPEHHEO Perucrpom.

9.2.4 PeMOHT KOHCTpYKIMii Tpy0onpoBoaa.

9.2.4.1 TpyOb! umu TpyOOIPOBOBI C Ae()EKTAMHU HITH TIOBPEIKICHUSIMH, MPC-
BBIIIAKOIMMH HOPMbI TEXHHUESCKHX TPEOOBAHHN K JOIMYCTHMBIM BEIHYHHAM Jic-
(pexTOB, MOTIEKAT PEMOHTY.

HewucnpaBHOCTH, IOAIEKANTHE 0053aTEIBHOMY PEMOHTY, BKJIFOUAKOT

HapY’ KHBIC TIOBPE)KACHUS TPYO;

MOBPS)KACHHS AHTHKOPPO3HOHHOTO MOKPBITHS TPYOBI, OAIACTHBIX MOKPHI-
THH (TPY30B);

MOBPESKACHUA CUCTEM KATOAHOM WU MPOTCKTOPHOM 3AIIUTHL,

Je(eKThI CBAPHBIX COCTMHECHN,

Jedopmanuro u mporud (MPoBHCAHUS) TPyOOIPOBOAA,

TOBPECKACHUA MOHTAKHBIX COCZ[HHCHHf[;

KOPPO3HOHHBIC TIOBPEKICHHMS,

MOBPEXKACHUS KPETIE:Ka, KOHTPOJIBHOM anmaparyphl U T. 1.

9.2.4.2 Tloayie)kaT HCIIPABJICHHIO TAKKE AC(EKTHBIC YUACTKH TPACChI TPyOO-
IIPOBOJA: OrOJICHUA TPyOOIPOBOAA, HAHOCHI JOHHOTO TPYHTA, A(EKTHI 00BATIOB-
KH M KOHCTPYKUMH NMEPECCUCHUH C APyTHMH MOJBOAHBIMH TPyOOMPOBOAAMH U
KaOeJsIMH H T. 1.

9.2.4.3 HapyskHble MOBPEIKICHHS YYACTKOB CTAIBHBIX TPyOONPOBOAA, Ta-
KHE KaK 3a3yOpHHBI, IICPOXOBATOCTH U T. Il. MOTYT YAAJITHCA 3a4HUCTKOU. [Tpu
3TOM MHHHMAJIbHAS TONIIMHA CTCHKH TPyOBI JOIDKHA OCTABAaThCA B Ipeleiax
JIOTIy CKa.

9.2.4.4 PeMOHT CBapHOTO IIBa, B KOTOPOM METOJAMH HEpa3pyIIAIOIETo
KOHTPOJII MM BH3YaJdbHBIM OCMOTPOM OOHApYyKCHbI HEAONYCTHMbIC AC(EKTHI,
JIOJDKCH BBINMOJNHATHCA IO OJOOPEHHOH PEermcrpoM TEXHONOTHMH, BKIIOYAIOLICH
crnocoObl yaaneHus JedeKkra W 3aBapku Ac(peKTHOro y4acrtka. [locne pemonra
MPOBOOUTCA HOBI‘OpHLIfI KOHTPOJIb KQUCCTBA CBAPKH BU3YAJIbHO-U3MCPHUTCIbHBIM
KOHTPOJIEM H HEpa3py IAIOLIIMMH METOJAMH.
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9.2.4.5 PeMOHT KOPPO3HOHHBIX H 3PO3HOHHBIX YYACTKOB PA3PEIIACTCS TOIBKO
nocie ux Ae()eKTalUH U OLCHKU COCTOSHHS HAa COOTBETCTBHE TEXHHYCCKHM TPeE-
6oBaHHAM. PercHue O BHIMOIHECHHH PEMOHTA HE JODKHO IIPHHUMATHCS, TIOKA HE
YCTAHOBJICHA BEJIMYHHA KOPPO3HOHHBIX MOBPEKACHHH.

9.2.4.6 YyacTku TpyOOIpPOBOJAOB, HMCIOIMIE HEAOIYCTUMBIE Ac(opManuu
M HE NOAJICKAME PEMOHTY, JOJDKHBI BBIPE3aThCs LEIHKOM C IIOCIETYHOLICH
3aMEHOM.

9.2.5 PeMOHT TPaHCIIOPTHOIi CHCTEMBI §€3 ee 0CTAHOBKH.

9.2.5.1 Bo3MOKHOCTP PEMOHTA TPYyOOIPOBOJA, IMPUBOAAIIETO K BPEMEHHOM
OCTAHOBKE €TI0 3KCILIy ATALHH, JOIy CKACTCs TOIBLKO NOCIIE CNICIHAIBHOTO PACCMO-
TpeHus1 Peructpom. JIro00# Takoit peMOHT JOJDKCH MPHBECTH K MOJHOMY BOCCTa-
HOBJICHHIO Pab0TOCIOCOOHOCTH TPyOONPOBOIHOM CHCTEMBI HIIH K €€ paboToCTO-
COOHOCTH Ha OCTaBIIHICS PACUCTHHIA CPOK IKCIUTYATALUH.

9.2.5.2 K HencnmpaBHOCTAM TPyOOIpPOBOAa, KOTOPHIC NPUBOAAT K BPEMEH-
HOH OCTAHOBKE €T0 3KCILTyaTallMH, OTHOCATCS A€(EKTHI NMPEBHINAIOMME I0-
ITyCTHMBIC !

KOPPO3HOHHBIC U 3PO3HOHHBIC MOBPEXKACHH (HAPYKHBIC H BHY TPCHHHCE),

TPELIMHBI PA3IMYHOIO MPOUCXOMKICHUS,

MOBPEXKACHHA OT BHCHIHETO BO3ACHCTBHSA C HAPYLICHHMAM LEIOCTHOCTH HO-
KPBITHH, TOBEPXHOCTH H TCOMETPHIECKOH ()OpMBI TPYOBI;

HEZOIY CTHMOE IIPOBHCAHKE TPy OOIPOBOAA;

3HAYUTCIIPHOE HAPYIICHHE OAJUTACTHOTO HMOKPHITHA (YTpaTa OaIacTHBIX
Tpy30B).

9.2.5.3 3amepeHHbIe TpH Ac(eKTauuu 3HAYCHHSA AS(PCKTOB CTEHKH TPYObI
JIOIKHBI OLICHUBATBCA OXOOPEHHBIMH PErmcTpoM METoAaMH B COOTBETCTBHH C
4.1.3 PyxoBoactea MITT.

9.2.6 PeMOHT NMOBPEKACHHOTO Y4acTKAa C YCTAHOBKOM XOMYTOB M APYTHX
MPHUCIOCOOICHHUH B YCTPOHCTB, BOCIPHHUMAIOLINX BHY TPCHHEE JABJICHHUC TPAHC-
MOPTHPYEMOH CPEAbl, MOKET MPUMEHATLCA MOC/IE CHEIHATBHOIO PACCMOTPEHHUS
Peructpom.

PeMOHT TpemuH cBapkoit o 0mo00peHHOM PerucTpoM TEXHOIOTHH pa3penia-
€TCs B TCX CIIyYasaX, KOIraa MPUYHUHBI BOSHUKHOBCHUA TPCIMUHBI U3BCCTHRI M IIPH-
HATBI MEPBI 10 YCTPAHCHUIO 3THUX IIPUYHH.

9.2.7 BO3MO>KHOCTD IPOBEACHUS U CIIOCOOBI PEMOHTHBIX padOT IJI1 THOKHX
TpyOOIPOBOAOB MOAJIEKAT CIICIHAILHOMY PACCMOTPEHUIO PeriucTpom.

9.2.8 IIpu cBapke U TEMIOBOU PE3KE CTAIBHBIX TPYOOIPOBOAOB, MPEAHA3HA-
YCHHBIX L1 TPAHCTIOPTHPOBKY MOXKAPO- M B3PHIBOOMACHBIX BEIIECCTB, HEOOXOIU-
MO NPHHUMATh CTICIUAIBHBIC MEPHI OC30IIACHOCTH.
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10 OIEHKA BE3OIIACHOCTH
10.1 OBJIACTb PACITPOCTPAHEHUSL

10.1.1 OOGBEKTOM OLCHKH OC30MACHOCTH B AAHHOM pPAa3Aciic SBISIOTCA
MOABOJHBIC:

BHY TPUIIPOMBICTIOBBIC HE()TC-, KOHACHCATO- H Ta30IPOBOIBL;

MAarucTpajbHbIC He(hTe-, KOHACHCATO-, Ta30- U HE(TEIPOAY KTOIPOBO/EL,

pacmpenemuTenbHbIe He(hTempOoay KTOMPOBOABI H Ta30IPOBO/IBL;

TEXHOJIOTHYECKHE MPOAYKTOMPOBOIBL, COACPIKAIIIE OMACHBIC BEICCTRA.

10.1.2 CozaeprkaHue pa3aeiia He pacCpoCTPaHIACTCs Ha THOKHE NIJIAHTH H Bpe-
MEHHBIC COOpHBIC TPYOOMPOBOIBL, MPUMEHIAECMBIC HA MOPCKHX Hedrerazoqo0bl-
BAIOIIHX COOPY>KCHHUSAX.

10.1.3 Ouenka 6€30MaCHOCTH AOJDKHA YUHTHIBATH ABAPHHUHbIC CHTYALHH, BO3-
HUKAIOIIHE B PE3yJIbTare CICAYIOMMX BOJICHCTBHH U HATPY30K:

3KCTPEMAIbHBIX THAPOMETEOY CTIOBUH;,

CCUCMMYICCKUX ABICHUN;

OTIACHBIX TCOJIOTHYCCKHX SIBIICHHI HA MOPCKOM JHE;

OMACHBIX THAPOJIOTHYCCKUX SIBJICHUH;

BHEITHHX BO3AEHCTBUI HAa TPyOOIIPOBOIHI,

SBJICHUM BHYTPECHHEH M BHEIIHCH KOPPO3HUH,

OTKA30B TEXHOJOTHYECCKOTO 000PYIOBAHHUS,

OIIMOKH ONIEPAaTOPOB IPH KCILTYaTalUH TPy OOMPOBOAA;

COYETAHHH 3THX COOBITHIA, SIBJICHUH U YCIIOBHH.

10.1.4 ITpu oueHke 6€30NMACHOCTH AOJDKHBI OBITH PACCMOTPEHBI CICAYIOIIHE
ONACHOCTH ¥ MX MOCJCACTBHS:

OIIMOKH B MPOECKTHPOBAHUH TPYyOOIPOBOIA;

HApy IICHUA TCPMETHYHOCTH TPyOOIPOBOA;

NOBPESKACHMS M OTKA3BI CPEZICTB 3ALIUTHI TPy OOIPOBOIA;

HM3MEHEHHE MECTONONOKEHHA TPyOOIMPOBOAA OTHOCHTCIBHO MPEAYCMOTPCH-
HOTO HPOEKTOM;

B3PBIBBI;

TIOKAPBI,

COYCTAHMSA STHX ABAPHIA;

JpPYTHE BO3MO)KHBIC aBapHH.

10.1.5 O6s3aTeTbHBIME U1 MPSACTABICHAS B PETHCTD SBJLIOTCS OLCHKA
6e3omacHoCTH TPYyOOIpOBOA:

JUISL IEPCOHANA SKCIUTYaTHPYIOIIEH OPraHU3aIMH | U HACCIICHUS,
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JJI1 OKPY KAIOIIECH IPUPOJHOH CPEBbI,
A7l OOBEKTOB M COOPY KCHHH, PACIOIOKEHHBIX B PAHOHAX MPOKIATKH TPaAC-
CBI TPyOOIPOBOJIA H PA3MEIICHHS €TO COOPYKEHHIA.

10.2 OIIPEAEJIEHUA 1 IIOACHEHMA

10.2.1 OCHOBHBIE ONIPEACICHUS K MOSICHEHHUS, OTHOCSIHECS K OOIIHUM BOTIPO-
caM 0e30MacCHOCTH, MPUBEACHBI B 1.2.

10.2.2 B HacToAIIEM pa3zcie NPHHATH AOTIOTHUTCIIBHBIC OTPEACICHHU.

ABapHu s — OMACHOEC TEXHOTCHHOE IPOUCIICCTBHC, CO3NA0INCE HA OOBEKTE,
OIIPEACIICHHOM TEPPUTOPHH HJIH AKBATOPHH YIPO3y >KH3HH M 300POBBIO JIFOACH 1
TIPHBOAALICE K PAa3pyIICHHUIO 3JAHUH, COOPY)KEHHH, 000pYIOBaHHS H TPAHCIIOPT-
HBIX CPEACTB, Hapy ECHHIO MPOM3BOACTBEHHOTO HJIH TPAHCIIOPTHOTO MPOLIECCa, a
TaKKe K HAHECEHHUIO BpeJia OKPy KaromicH MpUpoIHOH cpene.

ABapusa Ha TpyOompoBOoae — aBapmi Ha Tpacce TpyOOmpoBoOAa,
CBSI3aHHAA C BHIOPOCOM M BBUIMBOM IO/ JABJICHHEM OMACHBIX XHMHYCCKHX HIIH
TIO’KAPOB3PLIBOONACHBIX BEIIECCTB, MPUBOAAIIAA K BOSHUKHOBCHHUIO TEXHOTCHHOM
Ype3BbMAMHON cuTyanuu. B nanbHeiimeM moj aBapuel MOHUMAETCS TOJBKO Ta-
KO€ MPOUCIIECCTBHE, KOTOPOES MOXKET MPHBECTH K HE3AIUIAHUPOBAHHOMY (HCIITAT-
HOMY) TOIIAJAHHIO TPAHCIIOPTHPYEMOTO OTIACHOTO BemecTsa (HeTH, Herempo-
JyKTOB, KOHICHCATA ¥ Ta3a) B OKPY’KAOIIYIO CPEAy.

AHanu3 pHCKA — MPOUECC HACHTH()HKAIIMY OMACHOCTCH M OLCHKHU PHC-
Ka A OTAENBHBIX JIMI WIK TPYNI HACENCHUS, HMYIIECTBA WM OKPY KAIOIICH
cpeapl. AHAJIHM3 PHUCKA 3aKIOYACTCS B HCIOJIB30BAaHHH BCCH JOCTYMHOH HH(OP-
MAalu| A1 WACHTH()UKALUY (BBISIBICHHUS) OMACHOCTEH M OICHKH PHCKA 3apaHCe
OIIPEICTICHHOTO COOBITHS (AaBaPHHU U CBA3AHHBIX C HEH CHTyauuit), 00y CIIOBICHHO-
TO 3THMH OITACHOCTSAMH.

be3omacHOCTh B YpEe3BHIYAHHBIX CHTYALHAX — COCTOSHHE
3aIIUIICHHOCTH HACENICHUA, OOBEKTOB HAPOJHOTO XO34HCTBA M OKPY KAOIICH
TPHPOIHOM CpeIbl OT OMACHOCTEH B UPE3BBIMAMHBIX CHTY ALHX.

Be30TKa3HOCTH — CBOMCTBO HM3Aenus (0O0BEKTA) COXPAHATH PaboTO-
CHOCOOHOCTh B TCUCHHE HEKOTOPOTO BPEMEHHM MM BIUIOTH A0 BBIMOJIHEHHSA
OIPECICHHOTO 00beMa Pab0ThI O€3 BRIHYKICHHBIX NMEPEPHIBOB, HALIPHMED, HA
PEMOHT.

NaeHTuUKAUUS OMACHOCTH — MPOLECC BBIABICHUS OMACHOCTH,
MPH3HAHKSA €€ CYLICCTBOBAHMSA U ONPEACICHII XapaKICPHCTHK OMACHOCTH.

NHUUHHPpYIOIEEe aBAPHK COOBITHE — COOBITHE, SIBICHUC WU
BHCIIHEE YCIOBHE, CO3IAOIICE CAMOCTOSTEIFHO WIH B COUCTAHUH C APYTHMHU CO-
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6I>ITI/I}IMI/I, ABJICHUAMU U BHCITHHUMH YCJIOBHUAMHU BO3MOKHOCTh BOSHUKHOBCHHUA H
Pa3BUTHS aBapHH.

HcnpaBHOE COCTOAHHE — COCTOSHHEC OOBEKTA, IPU KOTOPOM OH CO-
OTBETCTBYET BCEM TPEOOBAHUAM HOPMATHBHO-TEXHUYCCKOH H/HIH KOHCTPYKTOP-
CKOH/TIPOEKTHOM JOKYMEHTALIHH.

Kputepuit oTkaza mogBOZHOTO TPyObompoBOaa — MPH3HAK
MM COBOKYIIHOCTh NPU3HAKOB HapylICHHSA pabOTOCIOCOOHOTO COCTOSHHSA TPY-
6GompoBoza, yCTAHOBICHHBIX B HOPMATUBHO-TEXHHYECKOH H KOHCTPYKTOPCKOH
JOKYMCHTALUH.

KonuyecTBeHHBIE TOKA3aTEH PUCKA:

HHAMBHAYAJXBbHBIH PHCK —4aCTOTAa HOPAKESHHUSI OTICIILHOTO HHAUBHU-
yyMa B PE3yJbTaTe ONMACHBIX BO3ACHCTBHH ((PAKTOPOB OMACHOCTH), BO3ZHHKAIO-
IIMX B ABAPHUHBIX CHTYalHAX 32 ONPCACICHHCH IEPHO BDEMCHH,

KOJNIECKTUBHBH PHCK — OKHMIACMOC KOJHYECTBO JIFOACH, MOCTPagas-
INMX B 33JAHHOM CTENCHH B PE3yIbTATC BO3MOMKHBIX aBAPHUH 34 ONPCACICHHBIN
TICPHOJ BPEMCEHU;

NOTCHUHAABHBH TEPPUTOPHAIBHBIH PHCK — IPOCTPAHCTBEH-
HOE M BPEMCHHOE PACIPECICHHE YacTOThl PEalH3allMy ONACHOTO BO3ACHCTBHA
OTIPEICICHHOTO Y POBHS,

COLMAABbHBIH PHCK —COOTHOIICHHUE MEKIY YACTOTOM COOBITHI H TSDKE-
CTBIO HX NOCNIECTBUI, BRIDA’KEHHOE B BH/IE JAHHBIX O YACTOTE ONMACHBIX COOBITHH
(), mpu KOTOPBIX BO3MOXKHO MOPAYKCHUE 3aTaHHON CTENICHH YHCIIA JEOACH, 00IIb-
e ONPEACICHHOTO (V).

HangexHOCTH — CBOMCTBO OOBEKTA COXPAHATH BO BPEMECHH B YCTAHOB-
JIEHHBIX Tpefieaax 3HAYCHHA BCEX MAPAMETPOB, XapaKTCPH3YIOIHX CIIOCOOHOCTh
BBINOTHATH TPeOyeMble ()y HKIMH B 33 JaHHBIX PS)KUMAX U YCIOBHAX MPUMCHCHUS,
TEXHOJIOTHYECKOTO OOCIYKUBAHUS, XPAHCHHA W TPAHCTIOPTHPOBKIL

OmacHOCTH — OOBEKTHBHO CYMIECTBYFOIAS BO3MOKHOCTD (BEPOSTHOCTB)
HETaTHBHOTO BO3ACHCTBHA Ha OOIECTBO, TMYHOCTH, TPUPOTHYIO CPEAY, B PE3YIIb-
Tare KOTOPOTO MM MOXKET OBITh NPHYHHCH KAKOH-MHOO yImepOd, Bpen, yXyAma-
IOLHH COCTOSHME, NMPHIAIOMUI HX PAa3BHTHIO HE)KSJIATCIbHBIC AUHAMHUKY HIIH
MapaMETPBL

OnmacHOCTs TEXHOTCHHOTO XapaKTepa — COCTOSHHE, IPHUCY-
Iee TEXHHYECKOH CHCTEME, MPOMBIIITICHHOMY HJIH TPAHCIIOPTHOMY OOBEKTY, pe-
aIu3yCMOC B BUAC, MOPAYKAIOIICM OKPYKAOIIY KO CPEAY ITPH €T0 BOSHUKHOBCHUH,
b0 B BHAE MPAMOTO MM KOCBSHHOTO yImepOa I 4eNOBEKa H OKPY’Karomeh
Cpebl B MPOLECCe HOPMAIBHOM SKCIUTYaTalldH 3THX 0OBEKTOB.
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OmacHBIE BeImeCTBA — BOCIUIAMCHSFOMNCCS, OKHCILFOIINE, TOPIOYHE,
B3PBIBYATHIC, TOKCHYHBIC, BBICOKOTOKCHYHBIC BEMICCTBA U BEIIECCTBA, PEACTABILI-
FOLIME OMACHOCTD JAJI1 OKPY KAOIICH MPUPOIHON CPE/IBI.

O Tka3 — HapymeHne paboTOCIOCOOHOTO COCTOSIHIS 00BEKTA.

OmeHKa pHCKa — MPOLECC ONMPEACICHHUS CTEIECHH PHUCKA aHAIM3HpYye-
MO ONACHOCTH /IS 30POBbS YEIOBEKA, HMYIICCTBA HITH OKPYKAIOIIEH CPeIbL.
OneHKa pUCKa BKIFOYAET AHATIH3 YACTOTHI BOSHHKHOBCHHS PHCKA, AHAIH3 MOCIC-
CTBHH H HX COYCTAHHE.

IToBpexxaeHHE — HAPYIICHUE HCIPABHOIO COCTOSHHA OOBEKTA MPHU CO-
XPaHCHUH €T0 PabOTOCHOCOOHOTO COCTOSHHSL.

IIpeHeOpeXHMBIH PHCK — CTCIICHb PHCKA, BBIIIIC KOTOPOit HEOOXO0IH-
MO paccMaTpHBaTh U MPUHAMATH MEPHI IO €T0 YCTPAHCHHIO.

ITpueMaeMB#H PHCK — PUCK, YPOBEHb KOTOPOTO AOMYCTHM H 000CHO-
BaH, HCXO/I U3 SKOHOMHYCCKHX H COIIHAIBHBIX COOOpaYKEHHH. PHCK 3KCILTy aTamn
MIPOMBIIUICHHOTO 00BEKTa (MOABOIHOTO TPyOOIPOBOAA) ABIICTCS MPHEMIICMBIM,
€CJIH €T0 BSIMYMHA HACTOIbKO HE3HAYMTEIBHA, YTO PAIH BHITOIBI (TIPHOBLIH), TIO-
JIy4aeMOH OT IKCIUTyaralui 00bEKTa, OOLIECTBO TOTOBO MOKTH HA 3TOT PHCK.

PaboTocmocoOHOE COCTOSHHE — COCTOSHHE OOBCKTA, MPH KOTO-
POM 3HAYCHHUA BCEX NMAPAMETPOB, XaPAKTCPH3YIOMHUX CHOCOOHOCTH BBINOTHATH
3a7aHHbIC ()YHKIUH, COOTBETCTBYIOT HOPMATHBHO-TEXHIUECCKOH JOKYMCHTALUH.

Py ck — coueTaHHe BEPOSATHOCTH COOBITHSA H €TO MOCIICACTBHIA.

CuoeHapuii aBapHHU — MAKCHMAIBHO MOJHOE H (JOPMATH30BAHHOE OITH-
CaHHE CICAYIOIMX COOBITHH: MHHIMHPYIOMETO COOBITHS ABAPHH, ABAPHUHOTO
TPOLIECCa M YPE3BbMAMHON CHTyaluu, MOTEPb MPH ABapHH, BKIFOYAA crieru(u-
YECKHE KOJIUYCCTBCHHBIC XapaTepPHCTHKU COOBITHH aBapHH, MX MPOCTPAHCTBEH-
HO-BPEMCHHBIC IIAPAMETPhI H NPHIUHHBIC CBSI3H.

TexHOTE€HHAasd 4Ype3BBIYAaWHAS CHUTYaUHUS — COCTOSHHE, MpPH
KOTOPOM B PE3yJbTAaTe BOSHHKHOBCHUS MCTOYHHKA TEXHOTCHHOM YpPE3BbIMAHHON
CHTYAUUH HA OOBEKTE, ONPEACICHHON TEPPUTOPHH WM AKBATOPHH HAPYILAOT-
CsL HOPMAJIbHBIC YCIOBHSA JKH3HH U JCATCIBHOCTH JIEOACH, BOSHHKACT yIPO3a HX
JKH3HHM M 370POBBIO, HAHOCHUTCS YIIEPO HAPOTHOMY XO3AHCTBY H OKpY KAIOLICH
TIPUPOIHOH cpene.

10.3 OCHOBHDIE ITPUHIIUIIbI
10.3.1 TTomBomHbIi TPYOOIPOBOA ABIICTCS OOBEKTOM MOBBINICHHOM Omac-

HOCTH (IIOTCHIMAIFHO OMACHBIM OOBEKTOM, OTNIACHBIM MPOH3BOACTBEHHBIM OOBEK-
TOM). ABapUH Ha MOABOAHOM TPYOOIIPoBOIe 00y CIABIMBAIOTCS KPaitHE ITHPOKHM



cnekTpoM (hakTopOB, BOACHCTBYFOMHUX CO CTOPOHBI OKPYKAFOIICH CPEABL H APY-
THX OOBEKTOB.

10.3.2 OueHka Oc30IaCHOCTH OCHOBBIBACTCSI HA TOM, YTO MPOCKTHPOBAHHC,
pacyeThl, U3rOTOBACHHE, CTPOMTEIBLCTBO, SKCILTYaTALMs H TEXHHYECKOE 00CIy-
JKHBAHHC MOIBOJHOTO TPYOOIPOBOAA JODKHBI OTBEYATH BCEM TPCOOBAHHAM HOP-
MATHBHBIX JOKYMCHTOB PCFI/ICTpa 1 COOTBECTCTBOBATH HAWJTY YIIIUM IIPHUMECHACMBIM
TCXHOJOTHAM.

10.3.3 Ornenxka 6€30aCHOCTH TOJDKHA BBITIOJIHATHCS HA BCEX 3TANAX KU3HCH-
HOTO IHKJA MOABOJHOTO TPyOOMPOBOAA, HAYHHAS C BHIPAOOTKH 3aMBICIIA U KOH-
LETIUH €10 CO3TAHHUSL.

10.3.4 /I oneHKU 6€30MaCHOCTH JODKHA OBITh MPEIOCTABICHA CICAY FOIIAT
HH(OPMALIHS:

YCIIOBHS OKPY’KArOIICH CPEIbL;

BBINOTHACMBIC (D)YHKIMH, PEKHMBI H OCOOCHHOCTH JKCIUTyaTauuu TPyOo-
IPOBOAA;

PacHUEeTHBIC BO3ICHCTBHSA M HATPY3KH,

YEPTEIKH TPACChl, OAIACTHPOBKH, TMOABOAHBIX TPAHIICH, PACIIONOKCHHUS
NMPOTEKTOPOB, KOHCTPY KLU OEPETOBBIX IICPEXOI0B U T. II.;

THIPABIMYECKUE PACUETBHI, PACUCTHI OATIACTHPOBKH, 0O0CHOBAHHE MATCpHA-
JIa U pacyeT TOMMIUHBI CTCHKU TPyOOmpoBoaa, 3)(EKTHBHOCTH AHTHKOPPO3HOH-
HOH 3aIIUTHI, MACCHI TPOTEKTOPOB U IP.;

CBEICHHUA O BCTIOMOTATEIbHBIX M 00CCICUHBAOMINX COOPY KCHHSX;

NEepeUCHb U ONMUCAHHE OCHOBHBIX MCPOTPHATHIA, HAMPABICHHBIX HA CHIDKC-
HHE BEPOATHOCTH BOSHHKHOBCHHS ABAPHIA,

OIMCAHME MED, MPETY CMOTPEHHBIX A1l YMEHBIICHHUS OCJICCTBUI aBapHif;

NMPUHATHIC KPHTEPHH IPHEMIICMOTO PHCKA JUIS IIEPCOHATIA, HACETCHHS H UL
OKPY KAXOIICH CPEBL,

PacyeTHOE TMOATBEPIKACHHE TOTO, YTO IOCICACTBHS SKCTPSMABHBIX BHCII-
HMX YCNOBHH M ABapMHHBIX BO3JCHCTBHMH OTBEYAIOT KPHUTCPHAM IOCTATOUHOM
6e30macHOCTH.

10.3.5 OueHxa 6€30MaCHOCTH MPOU3BOIUTCS B COOTBETCTBHH C KOHIICTIIHAMU
6€30MaCHOCTH, OMHPAIOIIIMHACS Ha CIICAYIONINC IIPUHLHIIBI HIH HX COUCTAHUSL

NpHHIHUI O3y CIOBHOTO MPHOPHTETA OS30MACHOCTH M COXPAHCHHA 30POBbS
TOfCH MO OTHOINCHHUIO K JFOOBIM TEXHHYECCKHM H 3KOHOMHYCCKHM BBITOJAM H
MPEHMY TCCTBAM,;

TIPHHLUI PHEMIICMOCTH PHCKA, B COOTBETCTBHH C KOTOPBIM YCTAHABIIHBAKOT-
Cs HIDKHMH JOIy CTHMBIH U BEPXHHI KETIACMBIH YPOBHH PUCKA, 4 B ITOM HHTCPBAJIC
— MPHEMJICMBIH YPOBEHD PHCKA C YYETOM COLMATBHO-IKOHOMHYECKHX (DaKTOPOB;
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MPHHIUI MUHIMATbHOH ONMACHOCTH, B COOTBETCTBHH C KOTOPBIM YPOBEHD PH-
CKa YCTAHABJIHBACTCS CTOIb HA3KHM, HACKOJIBKO 3TO BO3MOYKHO;

TIPHHIHII TOCIICAOBATENPHOTO MPUOMIKEHHUA K a0COMIOTHON O€30MaCHOCTH.

10.3.6 B Ilpapumax MIIT npuHATa KOHUEMIMA «IPHEMIIEMOTO PHCKa»
(ALARP - as low as reasonably practicable), peanu3syromas IPHHIHKIT «IPEIBH-
JICTh W TMPEAYNPEIUTHY W MPHHATAS OOJNBIIHHCTBOM MEXIYHAPOOHBIX H HALHO-
HAJIBHBIX KIACCH()HKALIMOHHBIX OOIIECTB.

10.3.7 Ananu3 pucKa ABILIETCS COCTABHON YaCTHEO CHCTEMBI YIIPaBICHHS 0€3-
OIACHOCTBIO, 337a4cH KOTOPOH SIBIACTCA MPEAYNPE)KACHUE W YMEHBIICHHUE OTIAC-
HOCTH TPyOOmpoBoza.

AHanmu3 pHCKA, SBIMACH TNIABHBIM 3BCHOM B OOCCIICUCHHH O€30MACHOCTH,
OCHOBBIBACTCS Ha COOpaHHOH HH(OPMALUHU H OMPEACIIET MEPBI KOHTPOJI 6e30-
TACHOCTH MOBOJHOTO TPyOOIpPOBOA.

10.3.8 OueHka 6€30MaCHOCTH HA 3TanaxX MPOCKTHPOBAHMS MOABOIHOTO TPY-
6GompoBoIa BHIOTHACTCS C HENBIO BEIOOpa HAaHOOIee OIArOMPHATHOTO BAPHAHTA
NIPOCKTHBIX PEIICHUH, YAOBJICTBOPSIOIIETO OOIMM MPHHIMIIAM H TPSOOBAHMIM
6esomacHOCTH. PesybTar 3T10# OUCHKH JOJDKCH MOATBCPAUTD IPUHATHE B IPOCK-
TC NMPABUJILHBIX PEILCHUH, KOTOPBIC 00€CIEYHBAIOT TPEOyEeMBIH YPOBEHB Oe30mac-
HOCTH M HE NPUBEAYT B JATbHEHIIEM K HCOOXOAUMOCTH BHECCHHSA 3HAYHTEIBHBIX
HM3MEHECHHH NPH NPOCKTHPOBAHWA W CTPOHUTEIBCTBE B CBA3H C HECOOMFONCHHEM
TpeOoBaHHIT OS30IIACHOCTH.

10.3.9 TIonoskuTtenpHAs OlLCHKA OE30MACHOCTH MOABOTHOTO TPYOOIMpPOBO-
Aa J0JDKHA MOATBEPAUTH JOCTATOYHO HU3KYK) BCPOATHOCTH JIKOACKHX MOTEPD,
(HHAHCOBOTO yIepOa, COMATBHOTO W SKOJOTHYCCKOTO PHCKA. PesynbratoMm
OLCHKH 0€30IACHOCTH JOJDKHO CIYKHTh MOATBCP)KACHHE TOrO (pakra, 4To
MOABOJHBIN TPYOOIPOBOA COOTBETCTBYET KPHTEPHAM JOCTATOYHOU (TIpHEMIIC-
MOH) 0€30IaCHOCTH.

10.4 OCHOBHBIE TPEBOBAHHUSA
K IIPOBEJAEHUIO AHAJIM3A PUCKA

10.4.1 /{11 moxBOAHBIX TPYOONIPOBOAOB OOA3ATCIIBHBIMH SBJSFOTCS AHAJIH3
PHCKa 1711 IEPCOHANIA, HACCIICHHS M OKPYKAKOIIEH CPEIbL.

AHanu3 pUCKa MOYKET MIPOM3BOAUTHCI CAMOCTOATEIBHO HIIH B COCTABE JACKJIA-
pupoBaHus 0€30MACHOCTH OMACHOTO IMPOM3BOACTBEHHOTO 00BeKkTa. Ero pesyis-
TaThl JOJDKHBI PACCMATPHBATHCS MPH OLCHKE H SKCMEPTH3E OS30MACHOCTH, VM-
TBIBATHCSA ITPH TEXHUKO-IKOHOMHYCCKOM AHAJH3E, 4 TAKXKE MPH AHAM3E H OLICHKE
COCTOSIHHSA 0€30MaCHOCTH MPOMBIILICHHBIX 00BCKTOB H PCTHOHOB.
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10.4.2 AHaym3 pUCKa SBIICTCA CPEICTBOM BBISABICHHUS U OMPCACICHHUS OTAC-
HOCTEH U PHCKOB. AHAJIA3 PHCKA JOJDKCH OBITH HAMPABICH HA 000CHOBAHHE 00B-
€KTHBHBIX PEIICHHH O MPHEMIICMBIX H JOCTHTACMBIX HA TPyOOMPOBOAC YPOBHAX
PHCKA, 4YTO IO3BOJIHT BIPAOOTATh TPCOOBAHHUA H PCKOMEHIALMY MO YIIPABIICHHIO
6€301IaCHOCTBIO.

10.4.3 ITpouecc aHamM3a PUCKA BKIIOYACT:

IUTAHUPOBAHHE M OPraHH3aLHIO PadoT;

HACHTH(DHKAIMIO OACHOCTEIH,

OLICHKY PHCKa;

BBIPA0OTKY PEKOMEHIAIIMIA TIO CHIDKCHHUIO YPOBHEH PHCKA (YIIPABICHHAS PHCKOM).

ITo xa>kmoMy 3Tamy aHamm3a pHCKa O(OPMILIETCSI COOTBETCTBYHOINAS JOKY -
MEHTALHSL

10.4.4 ILnannpoBaHue 1 OpPraHu3amys pador.

10.4.4.1 Ha stane miaHupoBaHus paboT CICAyCT:

000CHOBaTh HEOOXOAUMOCTh MPOBCACHHS AHAJIH3A PUCKA,

BHIOpATh QHATU3HPYEMYIO CHCTEMY H 00ECHEUHTh JOCTATOYHO MOAPOOHOE e¢
PaccMOTpPEHHE,

OIIPEICIHTh HCTIOTHUTEICH AHAIH3A PUCKA,;

ONPECTUTh UCTOYHHUKH M 00ECIICUUTH MOJTy YeHHE HH(popMamu 00 aHAIH3H-
PyeMOH CHCTEME, BKIIFOYAA PELICHHA N0 0OCCTICYCHHIO €€ OE30MAaCHOCTH, A TAKOKE
uH(popManuy 00 aHATJOTUYHBIX CHCTEMAX,

OLICHUTh OTPAHHUCHHS HCXOTHBIX JAHHBIX, (PHHAHCOBBIX PECYPCOB, BIIHSIO-
IHX HA 00BEM U MOJHOTY AHAH3A PHCKA,

OIIPEICIIHTh KOHEYHY IO LIC/Ib U 3aAa4H aHATH3A PHCKA;

BBIOpaTh U 000CHOBATh METO/IBI AHAIM3A PUCKA;

BBIPA0OTaTh U 000OCHOBATH KPUTEPHHU MPHEMIICMOTO PHCKA.

10.4.4.2 Ilpu onpeaencHUN HCIOTHUTEICH aHATM3A PUCKA CIECAYET U3YYHTH
BOIIPOC O HEOOXOAUMOCTH H BO3MOKHOCTH IIPUBJICUCHHS YKCIICPTOB, CIHCIUAITHC-
TOB ITPOCKTHBIX OPTAaHM3ALMH 1 NpEACTaBUTENCH Perucrpa.

10.4.4.3 ITpu onmpeneneHUK LIETH U 337a4 aHATH3A PUCKA CIICAYET PaCCMaTpH-
BaTh BCE 3Tallbl KM3HEHHOTO LIMKJIA IIOABOZHOTO TPYOOMpPOBOAA (MPOCKTHPOBA-
HYSI, CTPOUTEIIBCTBA, BBOJA B HKCILIYATALUIO, SKCIUTYaTANH B BO3MOXKHOH PEKOH-
CTPYKLUH, BEIBOAA U3 KCIUIyaTALlUN).

10.4.4.4 TIpu BEIOOpE METONA AHATIH3A PUCKA HCOOXOAMMO Y UHTHIBATH OCTAB-
JICHHBIC IIEIb U 337a4H, CIOKHOCTh PACCMATPUBACMBIX MPOLCCCOB, HAIHYHE U
MOJHOTY MPEACTABICHHA HCXOAHbIX JAHHBIX.

10.4.4.5 Kpurepuu npueMaeMoro pucka MOTyT ObITh:

3aJaHbl HOPMATHBHO-NIPABOBOM JOKYMEHTAIHUCH;
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ONPEIEIATHCA HA FTAlle MIAHNPOBAHM AHAIH3A PHCKA C BO3MOMKHBIMH YTOY-
HCHIIMH IO MEPE BBIIOJIHCHHS TANOB U NMOJTYyYCHHS PE3yIbTaTOB aHAIH3A.

OCHOBHBIME TPEOOBAHUAMH K BEIOOPY KPHUTEPHS PHCKA SABILIFOTCS:

WX COOTBETCTBHE NMEPEAOBOM MHUPOBOM IPAKTHKS M HAWIYYIOHM MPHMCHIC-
MBIM TCXHOJOTHSIM;

X 00OCHOBAHHOCTH U OIPEICICHHOCTb.

10.4.5 UnenTH(pUKATHA ONACHOCTEH,

10.4.5.1 3agaueli uaeHTH(PHKALIMH ONMACHOCTEH SBISCTCS BBIIBICHHE, OIPE-
JEeTICHHE M MAKCHMAIBHO II0THOE OMHMCAHHUE BCEX BO3ZMOKHBIX UL JAHHOTO TPY-
00ompoBoJa OMAaCHOCTEH. BhIABICHHC CYIIECTBYIOIIUX OMACHOCTEH OCYINECTBIIA-
ercs Ha 0a3e nHpopManun 00 YCIOBHAX 3KCILTyaTalH JAHHOTO 00BEKTA, OTIBITA
pabOTHI AHATOTHYHBIX WITH ONU3KAX CHCTEM M SKCIICPTHBIX JAHHBIX.

10.4.5.2 Unentuukarusa onmacHOCTSH JODKHA MMETh CHCTCMATHUYCCKAH Xa-
pakTep, 00eCHECUHBAIOIUI MOMHOTY PACCMOTPCHMS M OLCHKH 3HAYMMOCTH BCEX
BBLIBIICHHBIX OMACHOCTEH. sl moaBoaHbIX TPyOONPOBOAOB 3HAYUMOCTH OMAC-
HOCTEH ONPEACIICTCS] HATHYNEM B HHUX OITACHBIX BEIICCTB M UX CMECEH, MOTCH-
OUATEHAS BO3MOKHOCTh HX HCKOHTPOTHPYSMOH YTCUKH (BBHIOPOCA), BOSMOIKHO-
CTH TIOSABJICHUA UCTOYHUKOB HX BOCIUIAMEHEHHMS (B3PbIBA) U HAMMYUEM BHEITHHX
(TEXHOTEHHBIX U MPUPOTHBIX) BO3ACHCTBHA.

BaxHOCTB 3Tana HACHTH(PHKANH OMACHOCTEH 3aKIF0YACTCS B TOM, UTO HE-
BBIABJICHHBIC NPH HACHTH(UKAIIUH OMACHOCTH B JATbHECHIICM HE pacCMaTpHBa-
KOTCA U HC YUHUTBIBAKOTCA.

10.4.5.3 Ing naeHTU()MKALUH, AaHAIN3A U YIIPABICHUS OMIACHOCTSIMH, CBA3aH-
HBIMH C 3KCIUTyaTalHeH MOABOAHOTO TPy OOMPOBOJHOTO TPAHCIIOPTA, HEOOXOAUMO
BECTH PErYJHIPHYIO U TIIATC/IbHYI0 KOHCTATAUUIO ABAPUHHBIX CHTYAL[HH C LCIBIO
CBEACHU K MHHUMYMY BbI3BAaHHBIX HMU nocneacTeuii. Haubonee omacHsiMu aBa-
PHSIMHU SIBIDIFOTCS TIOBPEXKICHHA M OTKA3bI, BbI3BAHHBIC HAPYIICHHEM TCPMCTHY-
HOCTH TPyOOIIPOBOAOB B PE3YJILTATE PA3PHIBOB M TPEIIHH IO OCHOBHOMY METAILTY
TPpyOBI K IO CBAPHOMY IIBY, CKBO3HBIC KOPPO3HOHHBIC CBHIIHM, HEIIIOTHOCTH CO-
CIMHEHUI, YTOHCHHE CTCHOK TPYObI 4O HEAOIYCTUMBIX BEJIMYMH U T. IL

10.4.5.4 Ceenmenus 06 aBapusax MOABOJHBIX TPYyOOIPOBOIOB AOKHBI COACP-
’KaTh OMHCAHUE YCJIOBHH B HAYAJIC aBapHH H Mcp OOpBOBI C aBapHeH, MpHHAMAC-
MBIX JJIf JIMKBHAAIMH €€ MOCICACTBHM, HH)OPMAIHMIO IO PA3BUTHIO aBapuii, (pu-
3HUYCCKHC M CTATUCTHYCCKHC MOJCITH U JIp.

10.4.5.5 IpeaBapUTELHBIN AaHAN3 HACHTH(HKAIMH OMIACHOCTEH MO3BOJIICT
OMPCACIUTD, KAKUC IJICMCHTHI TPYyOOIPOBOIHOW CHCTEMBI TPEOYIOT 00Iee Tma-
TEJIPHOTO AHAJIH33, 4 KAKHE NPEICTABILIOT MECHBIIMH HHTEPEC C TOYKH 3PCHHA
6€30MacHOCTH.
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10.4.5.6 Pe3ynsraroM uaeHTH()UKALMH OTACHOCTEH CIy>KHT COCTABJICHHE TC-
PEUHS HEXKEIAaTCIbHBIX COOBITHH, MPUBOAAIIMX K aBapun. MneHTudukanus onac-
HOCTCH 3aBEPIIACTCA ONPCACICHUEM JAMbHCHIINX HANMPABICHUHA JCATCIBHOCTH,
a UIMEHHO:

NMPOAOJUKCHHE MIIM MPEKPAICHHE MPOBEACHHUS JANIbHCHINEIO aHAIN3a BBULY
HE3HAYHUTCIILHOCTH ONMACHOCTH,

NpOBEICHUE 00JIEC TINATEIHHOTO AHATN3A PHCKA;

BBIPAOOTKA PEKOMCHIALMH IO CHIYKCHUIO CTCTICHH OIIACHOCTH.

10.4.6 Onenka pucka.

10.4.6.1 Ha sTane OLICHKH PHCKA BBLABICHHBIC B MPOLECCE HACHTH(OUKALMH
ONACHOCTH HEOOXOIUMO MPOAHATU3HPOBATh HA MPEAMET UX COOTBETCTBHS KpHUTC-
PHAM IPHEMJIEMOTO pUCKA. [IpH 3TOM KPHTEpHH MPHEMIIEMOTO PHCKA U PE3yJib-
Tarbl MOTYT OBITh OTPAKCHBI KAYCCTBEHHO B BHJAEC TCKCTA (TAONHUII) WM KOJIH-
YECTBEHHO IyTEM pacyeTa Mokasaresei pucka (MpUIoKEHUE 2).

B cayyasx, koraa HIMeeTCsl yBEpEHHOCTb, YTO ONIACHOCTH M CBA3AHHBIC C HUMHU
TIOCTEACTBHS COOBITHH HE3HAYHTEIBHBI MM UX BEPOATHOCTH BEChbMA Mana, J0-
Iy CKAETCA YIPOIICHHAS OLICHKA OTMACHOCTEH U MPHHATHE PEIICHHUH 00 HX HCKIIO-
YCHHH U3 JATbHEHINETO PACCMOTPCHHUSL.

10.4.6.2 [Ipu BeIOOpE METOOB AHAIN3A PUCKA MPHOPHTET CICAYET OTAABATH
KaUECTBCHHBIM HH)KCHEPHBIM METOAAM AHAJIM3A PHCKA, OCHOBAHHBIM HA anpoOu-
POBaHHBIX MPOLEAYPAaX, CHEHHAIBHBIX BCIIOMOTATEIBHbIX Marcpuanax (HampH-
Mep, JCTaNBHO Pa3pabOTAHHBIX MCTOMAMYECCKHX PYKOBOACTBAX) M IPAKTHYCCKOM
OMBITEC UCMOJHUTENICH. B TOXE BpeMsi KOJTHYECTBCHHBIC METOABI OLCHKH PHCKA
OBIBAIOT BEChbMA MOJIC3HBI, A HHOTAA ¥ CAWHCTBEHHO JOIYCTHMBIL, HAPUMED, IS
CPABHCHMA PA3IUYHBIX BAPHAHTOB NMPOEKTHBIX PEIICHUH W/HWIM NPH COIOCTAaB-
JICHHH 3HAYMMOCTH OMACHOCTEH Pa3IMYHOIO MPOUCXOMKACHUSA, a TAKKE Ui MOJ-
TBEPIKICHHS OOBEKTHBHOCTH MOJIy4ACMBbIX PE3yJIBTATOB.

10.4.6.3 OneHka pUCKa BKJIIOYACT B ce0s aHATH3 YaCTOTHl HWHHIHUPYIO-
IHMX H MPOMEKYTOUYHBIX COOBITHH, aHATIM3 HHTCHCHBHOCTH IPOSBIICHHS ONac-
HBIX BO3JCHCTBUI W HMX MOCJICACTBHI, a TAKKC aHAJIH3 HEONMPCACICHHOCTEH
pe3yapTaros.

Jl1a aHamm3a v OLEHKH YaCTOTHI COOBITHH, KaK MPABHIIO, MPUMEHSFOTCS Clie-
JYIOIIUE OAXOIBI:

HCTIOJIL3YIOTCA CTATHCTHYCCKHE JAHHbIC MO ABapUHHOCTH M HAACKHOCTH
TIOABOAHBIX TPYOOIPOBOAOB, AHAJOTHYHBIX IO KOHCTPYKIMH H YCJOBHSAM 3KC-
IUTyaTali{ PACCMATPHUBAEMOMY THILY,

NMPUMCHAOTCA JJOTHYSCKHUE METO/IbI QHAITH3A «JCPEBEB COOBITHID WITH «JIC-
PEBLEB OTKA30BY,
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BBIIONHACTCS SKCNICPTHAS OLCHKA, YYHUTHIBAIOINAS MHCHHS CIICIHAIHUCTOB B
obnactu TpyOOMPOBOAHOTO TPAHCIIOPTA.

10.4.6.4 Ilpn HemOCTaTKE CTATUCTHYCCKUX JAHHBIX, PCKOMEHIYETCS IPUME-
HATH 3KCHCPTHBIC OLCHKH M MCTOIBI PAHKUPOBAHHA PHCKA. [IpH TakoM moaxone
paccMarpuBaeMbie COOBITHS OOBIMHO PA30HMBAIOTCSA MO BSIHYHHE BEPOSTHOCTH H
TSDKECTH MOCTIECACTBHH HA HECKOJBKO IPYII (KATETOPHI, PAHIOB) C OLICHKOH PHCKA
TI0 COYCTAHMAM BEPOSTHOCTH HACTYIUICHUS H TDKECTH, HAPHMED, C BHICOKOH, TIPO-
ME>KY TOUHOH, HU3KOH M HC3HAYHTEIIbHOM CTeNeHAMH pUcKa. Kak mpaBuIo, BEICOKas
CTENEHb PUCKA CUUTACTCA HEMPHEMJIEMOH, IPOMEXYTOUHAS TPEOYET BHIOTHCHHS
KOMILICKCA paboT MO CHIDKCHHIO CTETICHU PHCKA, HU3KAS MPH3HACTCS MPHEMIIEMOH,
A HE3HAYUTEIIbHASA MOJKET HE MMPHHUMATHCSA BO BHUMAHHC (TIPHIIOXKCHHE 2).

10.4.6.5 Anamu3 nocneACTBHI aBapuil BKIFOYACT B ceOs OLECHKY BO3ACHCTBHI
HA JIONCH, OKPY’KAIOIIYI0 CpeAy M HMMYIIECTBO TPEThUX JHL. AHAIHM3 MOCIEI-
CTBHH TOJDKEH YUUTHIBATH OLCHKH (DH3HKO-XUMHYECKHX XaPAKTCPHCTUK OMACHBIX
BO3JCHCTBHH (MO’KapOB, B3PHIBOB, BRIOPOCOB TOKCHYHBIX BEIICCTB H T. IL). it
3TOTO JAOJDKHBI IPUMEHATHCS APOOUPOBAHHBIC MOJICITH ABAPUIHBIX MPOIIECCOB U
KPHUTEPHHU NOPAXKCHUS 00BEKTOB BO3ACHCTBISA, BKIIFOUAs COOCTBCHHO ITOBOIHbIN
TpyOOmpoBo.

10.4.6.6 OneHka 3KOIIOTHYECKOTO PHCKA BKIIFOYACT B CeOsl pacyeTr Cleayro-
IUX OKa3areyiei:

BEJIMYMHBI MAKCHMAJIbHBIX PACUETHBIX BBIOPOCOB TPAHCHOPTHPYEMBIX BPE-
HBIX BCHICCTB B OKPY>KAIOIIYIO CPEAY, HX HHTCHCHBHOCTH U NPOJOJDKUTECIBHOCTH
TIPH aBApHAX HA YYACTKAX TPyOOIPOBOAA C YUETOM OCOOECHHOCTEH MPOXOXKICHHS
TPACChl, TEXHUUECKHUX XaPAKTCPUCTHK H PSKUMOB JKCILTY aTAllHH TPy OOMPOBOIOB
NPH HOPMAJIbHOM PEKMME H MPH 0TKA3aX CHCTEM KOHTPOJIA yTCYEK H CHCTEM aBa-
PHIHHOIO OCTAHOBA NPOLIECCA MEPEKAYKY,

TOJOBbIC YAaCTOTHI NPEBBIMICHUS 3aJJaHHBIX BCIHYHH 00BEMA YTCUKH (PEKO-
MEHAYETCA MPOBOAUTH pacyeT Ha npesbimueHue 0,5 TouHbl, 50 ToHH, 500 TOHH U
5000 TOHH BPEIHOTO BEICCTBA);

CPEIHETOIOBBIC YACTOTH BOSHHKHOBCHHUSA YTCUEK H BHIOPOCOB HPH HAPYLIC-
HUAX TEPMETHYHOCTH TPYOOIPOBOAOB IO BCEM IIPHIHHAM;

CpPEIHHE BEIMIHHBI 00bEMa YTEUCK;

CpeIHHI CyMMAapHBIA 00bEM YTEUEK.

Pacuer MakCHMaTbHBIX 00BEMOB YTEUCK BO BCEX PE)KHMAX CICAYET COBME-
ImaTh C THAPABINYCCKAMH PACUCTaMH TPYOOIIPOBOAA HIIH MPOBOIHTH OTACIIBHO C
HCTIOTB30BAHHEM AIPOOUPOBAHHBIX THIPABIHYCCKAX MOACIICH.

10.4.6.7 Ilpu OICHKE pUCKA CICAYET MPOBECTH AHAIU3 HEOIPEACTICHHOCTH U
TOYHOCTH Pe3ysTaroB. OCHOBHBIMH HCTOUHHKAMH HEOTIPEACICHHOCTEH SBILIOT-
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Cs HEIOCTATOMHOCTh HH(OPMALIMH O YCIOBHAM SKCIUIyaTALHH NOJBOIHOTO TPY-
601poBOIa, JAHHBIX O HAZICKHOCTH MPUMEHAEMOTO 000PYIOBAHHUA M KOMIUICKTY -
OLIMX H3ICTHH, HATHYHE YEIOBCUECKOTO (DaKToOpa, a TAkKe MPEATONIONKCHUA H
JIOTIYIICHUS B IPUHATBIX MOJACILIX aBAPUHHOTO IMPOIEeCca.

AHanu3 HeONpeNeNCHHOCTCH MPEACTABIAET CO0O0H MEPEBOX HEOMPESICICH-
HOCTEH HCXOAHBIX MAPAMETPOB M MPEANOI0KSHUH, HCTIONb30BAHHBIX IIPH OLICHKE
PHCKA, B HEONPEACICHHOCTH PE3yIbTaroB. [IpHUMHEI HEONPESACICHHOCTH TOJDK-
HBI OBITh HACHTH(HUIMPOBAHBI H MPSACTABJICHBI B PC3yJIBTaTaX.

10.4.7 Pexomenganum 1o yMEHbIIEHHI0 PUCKA.

10.4.7.1 3aKOYNTCIEHBIM 3TANOM AHAJM3a PUCKA ABIETCS Pa3paboTKa pe-
KOMCHJAUUH 0 YMEHBIICHHIO PHCKA (YIPABICHHUIO PUCKOM).

‘YMECHBIIEHHE PHCKA MOXKET JOCTHTaThCs MEPAMH TEXHHUYESCKOTO JTHOO Opra-
HHU3AUHOHHOIO XapaKTepa, IPHYEM B NEPHOA SKCIUTyaTaluy MOJBOJHOTO TPy0o-
MPOBOJA OPTAaHHM3ALMOHHBIC MCPONPHATHA B PAAC CIy4aeB MOTYT KOMIICHCHPO-
BaTh OTPAHHYCHHOCTH BO3MOXKHBIX MEP IO YMCHBIICHHIO OMACHOCTH.

IIpu pa3paboTke Mep MO YMEHBIIECHHIO PHCKA CIICAYET YUUTHIBATh UX (P deK-
THBHOCTbH (BIMSHHE HA YPOBCHb OE30MACHOCTH) M BO3MOXKHYK) OTPAHHYCHHOCTD
NPUBICKACMBIX JUI 3TOT0 peCypcoB ((DHHAHCOBBIX U MaTepHAJbHBIX). B mepsyio
o4epeap JODKHBI PACCMATPHBATLCS MPOCTHIC H TPEOYIOIIHE HAMMEHBIINX 3aTPar
PCKOMEHIAIMH H MEPBI.

10.4.7.2 B moOoM ciayyac Mepsl, YMEHBIIAIOIMHE BEPOATHOCTH ABAPHH,
JOJDKHBI HMETh MPEHMYINECTBA N0 CPABHCHUIO C MEPAMH, YMEHBIIAIOIMMY IO-
clencTBUs apapuil. BpIOOp Mep YMCHBIICHHS OMACHOCTH HMCECT CIICAYFOIIHE
TPHOPHTCTHI:

.1 Mepbl, YMCHBIIAIONMINE BEPOSTHOCTh BO3HHKHOBCHHUS ABAPUIHOW CHTya-
I[UH, BKIIFOYAKOLINUE:

MEPBI, YMCHBIIAIOMHUE BEPOSITHOCTh BOHUKHOBEHHS OTKA3A,

MEPBI, YMCHBIIAOIIUE BEPOATHOCTh IEPEPACTAHMS OTKA3a B aBAPHHHYIO
CHTYyallHIO;

MEDPHI, OTHOCSINHMECA K CHCTEMAM IMPOTHBOABAPUITHOM 3aIIUTHI U KOHTPOJL,

.2 MEPBI, YMCHBILIAIONIHE THKESCTh MOCICACTBUI AaBAPHH

MEPBI, IPEYCMATPHBAIOIUC H3MCHEHHE KOHICIIIMH HIIH KOHCTPYKIUH IO/~
BOTHOTO TPYOONPOBOJA, HAIPHMED, BHIOOP COOTBETCTBYFOLICH TOJIIIMHEI CTCHKH
TpyOOIPOBOA, AHTHKOPPO3HOHHOM 3AMIUTHI, H3MCHCHHC TPACCHI H . ;

MEPHI, KACAKOMMECSH OPraHH3ALMH, OCHAICHHOCTH M TOTOBHOCTH IPOTH-
BOABapUHHBIX CITYXO.

IIpu paBHOIT BO3MOXKHOCTH peaam3aliy pa3pabOTAHHBIX PEKOMEHJALIHIA TIep-
BOOYCPEIHBIMH MEPaMHU OE30IACHOCTH CIIy’KaT MEPBI MPEIYNPEKICHHS aBAPHIA.
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10.5 METOAbI ITPOBEJJEHUSA AHAJIM3A PUCKA

10.5.1 Bpi6op MeTOMOB HMPOBEAEHHSI AHANH3A PHCKA HCOOXOAMMO MPOBO-
JUTh C YYETOM LETM M 33/a4 aHATH3a, BHIOPAHHBIX KPHTCPUEB MPHEMIICMOTO
pHCKa, OCOOCHHOCTEH NOABOJHOTO TPyOONIPOBOAA, XapaKTepa BO3MOXKHBIX
OIIACHOCTEH.

JI0JDKHBI TAOKE YUHTHIBATHCS HATMYHE HEOOXOAHMMOHN H JJOCTOBEPHO# HH(OP-
MalHH, PECYPCHI, BHIACIBIEMBIC TS MPOBEACHIS AHATA3, OIBIT H KBATH(UKAIIHS
HCTIOJIHUTENICH M APYTHE (DAKTOPHI.

10.5.2 Meroap! aHaH3a PUCKA JOJDKHBI OTBEYATh CIICAY FOIIUM TPEOOBAHHSM:

OBITH HAYYHO M METOAMYCCKU OOOCHOBAHHBIMH H COOTBETCTBOBATH OOJNACTH
CBOETO MPUMCHCHHS,

JaBaTh PE3YJIBTAThI B BUJAC, KOTOPHIH MO3BOJIIECT HAWIYYIIHM 00pa30M MOHH-
Marh XapaKkTep PUCKA, BRIPAOAThIBATH U OLCHUBATh Hanboee 3 ()eKTHBHBIC My TH
CHIDKCHUS PUCKA,

OBITh MMOBTOPACMBIMH U MPOBCPACMBIMH.

10.5.3 B o0meMm ciyyae, Ha CTQAWH HACHTH()HKALWMH OMACHOCTEH CleIy-
€T MPUMCHATH OAUH HUJIA HCCKOJIBKO M3 MCPCUYUCICHHBIX HIYKC MCTOA0OB aHAIH3a
pucKa:

MIPOBEPOUHBIH (OTIPOCHBIH) JIHCT;

«Uro Oyzer, ecnu...?»,

KOMOHMHALUIO METOIOB: MMPOBEPOUHBIH THCT B «UTO0 OyAeT, eciu...?»;

AHAJTN3 OMACHOCTH U Pa0OTOCHOCOOHOCTH;

aHAJIM3 BHAOB U MOCJICACTBHI OTKA30B;

AHAJIH3 ICPCBBEB OTKA30B H COOBITHIT,

COOTBETCTBYIOIIIC SKBUBAJICHTHBIC MCTO/IBL.

Kparkue CBeICHIS O IICPEUHCIICHHBIX MCTOJAX AHAAH3A PHCKA U YCIOBHAX HX
TIPHMCHECHHA MMPUBEACHBI B MPHIIOKCHAH 3.

10.5.4 PexoMeHaammu mo BHIOOPY METOJOB AHANIM3A PUCKA JUTS PA3IHIHBIX
3TamnoB JACATCIBHOCTH U ()Y HKIHOHHPOBAHUA MOJBOJHOIO TPyOOompoBoaa (mpo-
€KTHPOBAHHUE, TPACCHPOBKA, BBOJ, B SKCILUTYaTAIWIO W BBIBOA, IKCIUIYaTaLHs, pe-
KOHCTPYKIMsI) mpeacTasieHs! B Ta0m. 10.5.4.

Mertoasl MOTYT NMPUMEHATHCA OTACIBHO HIIHM B JOMONHCHHE APYT K APYTY.
KayecTBeHHBIC METOABI MOTYT BKJIIOYATh B CE0f KOJNMUYCCTBCHHBIC KPHTCPHH
PHCKa, B OCHOBHOM, MO 3KCIICPTHBIM OLCHKAM C HCIOJb30BAHHCM, HAMPHMED,
MATPHITI «BCPOATHOCTB-TSDKECTh ITOCICACTBHIDY PAHKHPOBAHHSA OIACHOCTH
(cm. mpunoskeHue 2). [ToMHBIH KOTHYECTBCHHBIH aHAN3 PHCKA MOXKET BKIIIOYATh
BCE YKA3aHHbBIC METOIBL.
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Tabnuma 10.5.4

Bu nesite.TbHOCTH U GYHKIMOHHP OBAHHS
]

: s | E| s | @

M 3 - - g :

eTojI 3 5 g g E =

= =] g = 1Y

= | 25| EE| ¢ ;

& ) g ! E’ E

g s g =" Z 2

1) S ™ [P Z

-9 = = 2 M < @

= A= m o= ol A

Ananmuz «UTto Oyaet, ecin...?» + 0 ++ ++ +
MeTton npoBepoyHOTO JHUCTA + 0 + ++ +
AHaJTH3 OTMaCHOCTH B paboTOCTIOCOOHOCTH ++ 0 + + ++
AHaIH3 BUAOB H MOCIEACTBHHE OTKA30B ++ 0 + + ++
AHaITH? IePEBhEeB OTKA30B U COORITHI ++ 0 + + ++
KonuuecTreHHBIN aHATIH? pUCKa ++ ++ 0 + ++
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YACTD II. PAU3EPBI

1 OBIIME NOJOXEHUA

1.1 OBJIACTDb PACTTIPOCTPAHEHMSA

1.1.1 TpeOoBaHuUs HACTOAIICH YACTH PACIIPOCTPAHAIOTCSA HAa JOOBIYHBIC H IKC-
TIOPTHBIC THOKHE pai3epbl Pa3IMYHbIX THIOB U KOHCTPYKTHBHOTO HCIONHCHHL,
COEAMHSIOIHUE B COUHYIO TPYOONMPOBOJHYIO TPAHCIIOPTHYIO CHCTEMY MOPCKHE
MoABOIHbIC HOObrdHbIC KoMIIekesl (ITJK) ¢ MOPCKHMH TIaByyuMMH HE(TEra3o-
JOOBIBAFOIIMMH KOMIUICKCAMHA/OTHOTOUCYHBIME IUTaByyuMu npmdagamu (ITHK/
FSPM) nmu MopckuMH cTarmuoHapHbiMu miargopmamu (MCIT).

1.1.2TTJK, B TOM YHCJIC IUIAHTOKAOCTH i OKOHCYHBIC MAHU(DOJIbIBI/ TIEPEXO-
HHUKH MOPCKHX NOABOIHBIX TPYOOIPOBOIOB, JOJDKHBI COOTBETCTBOBATh TPEOOBA-
HisM TpaBuin KIACCH()UKALMH ¥ MOCTPOUKH MOPCKHX IMOJBOTHBIX JOOBMMHBIX
xoMIutekcoB (ITpasuma ITJIK).

1.1.3 IIpu HeoOxoaumocTu ManeBpupoBaHus (BpameHus) [THK Bokpyr Tou-
KH OKCILTyaTalln| paﬁ3ep},1 J0JDKHBI NPUCOCAUHATECA K 3aAKOPCHHBIM TYPCILIM.
Ipu obecneuennn Bo3MoxHOCTH yxoAa [THK ¢ Touku skciutyaranuu pai3epsl
JOJDKHBI OBITH MPUCOCAUHCHBI K 3aIKOPCHHBIM ITOTPYKHBIM 6y}IM, B TOM YHCIJIC CO
BCTPOCHHBIMH TYPEILIMHU.

1.1.4 TTHK/FSPM 1 uX TypeiH AOJDKHBI YAOBICTBOPATH TpeOoBaHMsM I1pa-
BHIJT KIacCH(DMKALWH, TOCTPOHKH W 000PYIOBAHM MOPCKHX IUIABY4MX Hedrera-
3om00bBaromux komiuiekcos (IIpasuma ITHK), a MCII — cooTBeTcTBOBATH TpE-
6oBaHsM ITpaBun knaccudukanum, NOCTPOHKH B 000pyAOBAaHMS ILIABy4HX Oy-
POBBIX YCTAHOBOK H MOPCKHX cTanuoHapHsIX miardopm (TIpasuna ITIBY/MCII).

1.1.5 TpeOGoBaHHsI HACTOSINCH YACTH HE PACIPOCTPAHSIIOTCS HA MOJBOIHBIC
IIJIAHTH, KOTOPBIC JOJDKHBI OTBEUATh TpeOoBaHmsM pasa. 6 yactu VIII «Cuctemsl
u Tpy6onpoBoaspy [TpaBui KiIacCH()HKALMU U MOCTPOHKH MOPCKHX Cy/IOB.

1.1.6 TpeOoBaHms HACTOSIICH YACTH MOTYT MPUMEHATHCA K CYICCTBY FOIHM
paiizepaM, MOCTPOCHHBIM O3 TCXHHYCCKOTO HAOMrOACHHS Permcrpa, ¢ LENbrO
TPOBCIICHUS OCBH/ICTEILCTBOBAHUS TEXHUUCCKOTO COCTOSIHHSA M OLCHKH BO3MOX-
HOCTH NPUCBOEHHA K1acca Perucrpa.

1.1.7 Paii3epsl, BBIMOTHEHHBIC ITO APYTHM HOPMaM, MPAaBHJIAM HIIH CTAHIAP-
TaM, MOTyT OBITH 0&06peHLI PerHCTpOM AJBTCPHATHUBHO UJITH B JOTIOJTHCHUE K TPE-
OOBaHMSIM HACTOSAIICH YACTH.
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1.1.8 Tlpu NpOCKTHPOBAHHMH, CTPOHTEIBCTBE M OSKCIUIYAaTALMH Pai3epoB
JIOJDKHBI BBITIOTHATHCS TPEOOBAHUA HAA30PHBIX OPTAHOB.

1.1.9 OcHoBanus paii3epoB B YaCTH TPCOOBAHMUH, KACAFOIIUXCS KOHCTPY KTHB-
HOMY 3aKPEIUICHHIO HA JOHHOM TPYHTE, JOJDKHBI COOTBCTCTBOBATH TPCOOBAHUAM
yactu IV «®ysgamenTsny [Tpasun I[TJK.

1.1.10 B ocransHOM H0/KHBI ObITH yuTeHbI TpeOoBanmsa 1.1.7 u 1.1.6 yacru |
«Mopckue MOABOJHBIC TPYOOTPOBOABDY.

1.2 ONNPEJAEJTEHMSA 1 COKPAIIIEHWST

1.2.1 Onpenenenust.

I'm6bxuit paiizep — paiizep, JOMyCKAOMMI 3HAYHTCIBHBIC OTKIOHCHHUS
OT NPAMOIUHEHHOCTH O€3 CYIIECTBCHHOTO POCTA H3THOHBIX HANPSDKCHUIH.

T'ubpugublii paiizep — paiisep, COCTOAMMI U3 TPYO, HATOTOBIEHHBIX
M3 PA3IHYHBIX KOHCTPYKIHOHHBIX MATCPHAJIOB.

JoOHYHOH paii3ep — BSPTHKANBHAS YAaCTh MOABOAHOM TPyOOMPOBOA-
HOH CHCTEMBI, COeIUHAIOMAS TOIBOJHBIC JOOBMHbBIC KOMILICKCH C CHCTEMAMHU
cO0pa/MOATOTOBKH/XPAHCHUS IUIACTOBOM TMPONYKIMH MOPCKHX IUIABYYHX He-
(rerazonoOBIBAIOIIX KOMILIEKCOB/0AHOTOYCHHBIX mpuyanoB (ITHK/FSPM) umu
MOPCKHX cTanuoHapHbIX miardopm (MCII).

II PHMEUYaHHUC. I[OGLI‘II{[;.IE paﬁzepbl MOTYT GLITH HCTIOMb30BAHBI JJI 3aKa4YKH BOJBI HJIK Tra3a
B IUTACT, raznncbl‘a, a TaKKE VTSI pasMeI[CHUsA nutaHrokabesel cucTeM KOHTPOJIA B YIIPABJICHUS II0/IBO-
JTHBIMH JTOOBIYHBIMH KOMILIEKCAMH.

HarsaxHoe ycTpolicTBo paidizepa/KommeHcaTtop BepTHU-
KadbHBIX NMEPEMEIMEHUN — CHCTEMA HATDKCHHA Paii3epa M KOMIICH-
Callud BCPTHKAJIBHBIX nepeMemeHnﬁ MOPCKHX IIJIABY'1HX He(l)TeFaSOIl06LIBa-
OIUX KOMIUIEKCOB/0AHOTOUECUHBIX mnpuyanoB (ITHK/FSPM) oTHOCHTEIBHO
paiisepa.

OcHOBaHHE pali3epa —yCTPOHCTBO AT 3aKPEIUICHHA paii3epa, HMEI0-
LIET0 B KOHCTPYKIMH 3IEMEHTHI IIABYYECTH, HA MOPCKOM TPYHTE.

ITakeTHBIH paii3ep — pai3ep, COCTOAIMMUH M3 Makera (IMy4yka) mapai-
JIETIbHBIX TPYO paiizepa U NLIAHTOKAOETCH.

ITonuMepHO-METAaNIUYECKHUH paH3ep — paiszep c ruOkoi mo-
JHMMCPHO-META/LIMYECCKOH TPyOOH.

ITonumMepHBH KOMNO3UUHOHHBIH MaTepuana (ITKM) —re-
TepodasHas cucrema, 0Opa30BaHHAS IMOJMMEPHOH MATPHLCH M HANOJIHHUTEIEM
(ApMHPYIOIIHM MaTEPHATIOM).
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IIpurpy3s — aneMeHT paif3epa, HMCIOMMI OTPHLATCIBHYIO ILIABYYECTS,
NPUKPEIJICHHBIH K pai3epy AT CO3AAHUS PACTATHBAKOIMX YCHITHHA.

Paiizep m3 IIKM - paiisep ¢ Tpy6oii u3 IIKM, cocrosimeii u3 CHIOBOM
BHEIIHEH 000IOYKH, TEPMETHYHOTO BHY TPEHHETO JICHHEDPA M Y3II0B COEHHCHHSL.

PalizepHas cHCTeMa — COBOKYMHOCTh JOTOIHUTEIBHBIX CHCTEM, 000~
PyZJOBAHHA M YCTPOMCTB, oOecrieumBaromux ()y HKIMOHUPOBAHKE paiidepa (Wid
HCCKOJIPKHX Pai3epoB) Kak oOmeH TpyOOMPOBOIHOM TPAHCTIOPTHOM CHCTEMBI.

Cexunusa TpyOH paiizepa — cOopouynas cauHHua TPYObl paii3epa,
BKJIFOYAFOIIAA y3/Ibl COCAMHEHHS (KOHICBBIC (DHTHHTH) MO KOHLIAM.

Crarudueckas ymnpyras JHHHS pai3cpa — JHHHI OCH paisepa
B IOJIO’KCHHH PABHOBECHS IIPH ICHCTBUH TOJBKO CHII TSDKSCTH, CHJI TUIABYYCCTH H
CTarH4eCKUX peakumit co croponsl [THK/FSPM/MCII.

TpyOa palzepa —aneMeHT paiizepa, HOPMHUPYFOIIHI KAHAJ TPAHCIIOPTA
IJIaCTOBOM MPOJY KIHK, BOIBI HIIH ra3a.

OKCHOPTHBH pad3ep — BSPTUKAJBHAS YaCTh MOXBOXHOMN TPyOOIpO-
BOJHOH CHCTEMBI, COSAUHSIOMAS CHCTEMBI OTTPY3KH IUIACTOBOM MPOXY KIHH MOP-
CKHX IUIaBY4HX HE(Tera3oq00bBAFOMMX KOMILIEKCOB/OAHOTOYCUHBIX MPHYANIOB
(IMTHK/FSPM) nm Mopckux cranuoHapHbeIX miardopm (MCII) ¢ mogBogHBIMH
TPyOOTPOBOAHBIMH CHCTCMAMH.

DNeMEHT HNIaBYY€CTH — JIEMEHT paii3epa, HMCIOIUI MOJOKHTEIIb-
HYIO IUIaBY4ECTh, NMPHKPEIUVICHHBIM K pai3epy A/ CO3AaHHS PaCTATHBAFOIIHX
YCHITHH.

1.2.2 CokpameHnusi.

MCTI — Mopckas cTanuoHapHas miaTdopma;

MIIT — MOPCKO¥ IOABOAHBIN TPYOOIPOBOL,

ITJK — moaBoaHbIi JOOBIMHOM KOMILICKC;

ITKM — no/mMepHbIH KOMIO3HIHOHHBIH MATEPHAT,

ITHK — Mopcko# niaByuuit He()Tera30100bIBAIOIHHA KOMILICKC,

FSPM (Floating Single Point Mooring) — MOPCKO#i TUIaBY UM OJHOTOUCHHBIN
TpUYal.

1.3 KIACCUPUKAIIHA

1.3.1 TIpucBaupacMblif Peructpom kmacc paifzepa COCTOMT H3 OCHOBHOIO
CHMBOJIa, JONOIHATEIBHBIX 3HAKOB H CIOBECHBIX XAPAKTCPHUCTHK, OMPEACIIIO-
IIUX KOHCTPYKIHIO H HA3HAYCHHUE pan3epa.

1.3.2 OcHOBHO# CHMBOJ KJacca, MpUCBaWBaeMbId Peructpom paiisepy, co-
CTOMT M3 creAyromux 3Hak0B; R®, R* wm R,
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B 3aBHCHMOCTH OT TOTO, IOJ HAOMIOACHHEM KAaKOr0 HAA30PHOIO OpraHa
HNOCTPOCH pai3ep, OCHOBHOM CHMBOJ KJIACCa YCTAHABIUBACTCH CICIYIOIIHM
obOpasom:

paiizepaM, MOCTPOSHHBIM MO MPABHJIAM W IOA TEXHHYCCKUM HAOJFOICHUEM
Perucrpa, MPUCBAMBAETCS KIACC C OCHOBHBIM CHMBOJIOM R®;

paiizepaM, IOCTPOCHHBIM IO MPABUJIAM U MO HAOMFOAECHUEM IPU3HAHHOTO
PerucrpoM Ki1acCH(PUKAMOHHOTO OOINECTBA WM HAIMOHAIBHOIO HAJ30PHOTO
OpraHa, MPHCBAMBACTCS KJIACC C OCHOBHBIM CHMBOJIOM R* ;

paiizepaM, MOCTPOSHHBIM Oe3 HAOMIOACHHA MPU3HAHHOTO PETHCTpOM KIIaccH-
(prKaIMOHHOTO O0IIECTBA MM HALMOHAILHOTO HAJ30PHOTO OPraHa, MPHCBAMBA-
€TCs KJIACC C OCHOBHBIM CHMBOJIOM R .

1.3.3 K 0CHOBHOMY CHMBOJIy KJacca J00aBISFOTCA TPH TPYIIIBI JOIOJHH-
TCIbHBIX 3HAKOB.

1.3.3.1 JlomoHUTEIbHBIC 3HAKK, COOTBETCTBYIOMIME HA3HAYCHHUIO pai3epa:

P — 10OBIMHOM, B TOM YHCIIC A1 3aKaYKH BOJIBI HJIH Ta3a B ILIACT,

E — 3KkcnopTHbIiL.

1.3.3.2 /IonoHUTCIbHBIC 3HAKH, COOTBETCTBYIOIMUE BHIAY JOOBIBAEMOI/OT-
rpy’KacMOH MIaCTOBOM NMPOIY KITHH:

G -ra3;

L — >xuaxas wm Ay X(a3Has TPAHCIOPTHPYEMAsi CPEa, B TOM YHCIIE BOJA.

1.3.3.3 JIOmOTHUTEIbHBIE 3HAKH, COOTBETCTBYIOIIME MATCPHAY, H3 KOTOPOTO
M3TOTOBJICHA TPyOa paifzepa:

S — crans;

T — THTAHOBBIH CILIAB,

A — ATFOMHHHEBBIH CILIAB;

C -TIKM;

H — rubpuaHbIil paiisep,

F — mommMepHO-MeTamdeckas Tpyoa.

1.3.4 K 0CHOBHOMY CHMBOJIy KJIACCa U JOTIOJHHTEILHBIM 3HAKAM J00ABIIIOT-
C4 CTIOBECHBIC XaPAKTCPUCTUKU:

1.3.4.1 IIpu no0bIMe MIACTOBOH MPOXYKIMH C KOPPO3HOHHBIMH CBOHCTBAMH
(cepoBozopomoM) — corrosion-active.

1.3.4.2 OcranbHbIE CTOBECHBIC XaPAKTCPUCTHKH:

reorpa)MuCCKHii PakioH;

BHJ TPAHCTIOPTHPYEMOU CPEIbL;

pabouee nasnenue, MI1a;

MAKCHMAJIbHAS TEMIICPATyPa TPAHCTIOPTUPYeMoit cpenst, °C;
HOMHHAJBHBIN JUAMETP TPyOBI paiizepa, MM/KOJIHIESCTBO TPYO, IIT.
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Hanpumep: RxP L F, corrosion-active, Barents sea, 19 MIIa, 30 °C, 300/1.

1.3.5 TlpucBoeHue Ki1acca Peructpa o3Ha4aeT MOATBEPIKACHHE COOTBETCTBHS
paiisepa NpeABABIIEMBIM K HeMy TpeOoBaHuaM [Ipasun MIIT u B3sTHe paiize-
pa moA, TEXHHYECKOEe HAOMIONCHUE HA ONPEICIICHHBIH CPOK C MPOBEACHHEM BCEX
NPEANHCAHHBIX PETHCTPOM OCBHACTEILCTBOBAHHE IS MOATBEPIKICHHUS KIACCa.
ITpucsoenue paitzepy kiacca Perucrpa moarsepxaacrcs opopmiacaunem Knaccu-
(hPMKAIMOHHOTO CBUICTENILCTBA YCTAHOBICHHOM (DOPMBL.

1.3.6 B ocranpHOM TpeOoOBaHUS K KIaCCH(PHKALMH PaH3CpPOB HOJDKHBI CO-
OTBETCTBOBATh MONOKEHUAM 1.3.5 — 1.3.12 yactu I «Mopckue MOABOIHBIC
TPyOOIIPOBOIBI».

1.4 OBBEM OCBUJETEJILC TBOBAHUI

1.4.1 Texuuyeckoe HAOMFOACHHE 3a paii3epaMH COCTOHT B MPOBEPKE €T0 COOT-
BETCTBHS TPeOOBaHUAM Peructpa nmpu:

paccMOTpEHHH U 0J00pEeHHH (COTTIACOBAHUM) TEXHUYCCKON JOKYMCHTALIUHY;

OCBHJICTEICTBOBAHHH O0OBEKTOB TEXHHYECKOTO HAOIFONCHUA HA JTamax H3-
TOTOBJICHHS, IIOCTPOMKH, SKCILTyaTALMK, B TOM YHCJIE MOACPHM3AlMH H PEMOHTA.

1.4.2 JlearenpHoCTh Perucrpa no xiaccupukanuu pai3epos, TEXHHUESCKOMY
HAOJFONCHHIO HA 3TAamAaX, YKa3aHHBIX B 1.4.1, OCyIEeCTBIIETCS HA OCHOBAHUH J0-
TOBOPOB C 3aKA34YUKAMH.

1.4.3 B mpouecce TEXHHYCCKOTO HAOMOACHHUA 32 paiisepamu Peructp Bermact
aKTHl OCBHICTCIBCTBOBAHMS (TI0 OKOHYAHHUH MOCTPOHKH, €KETOTHOTO/TIPOMEXKY -
TOYHOTO/OYCPEIHOTO) H, B CIy4ae HEOOXOTUMOCTH, HHBIE JOKYMCHTEL

1.4.4 Obmyue TpeOOBaHHA K OCBHUAETCIHCTBOBAHUAM PaH3epOB JOJLKHBI
cooTBeTcTBOBaTh TpeboBaHuAM 1.4.1 — 1.4.4 yactu I «Mopckue NMOABOIHBIC
TpyOONIpPOBOABL».

1.4.5 PexomeHayeTcss COITTACOBBIBATH CPOKH MPOBEACHHA MEPHOTUYECKHX
OCBHJCTEILCTBOBAHUIA A1 00BEKTOB Kiaccu(ukammu Perncrpa Ha paccMmarpu-
BAaGMOM MOPCKOM HE(TEra30BOM MECTOPOKICHHH: MOPCKHX IIOABOAHBIX TPYOO-
MPOBOAOB, PAH3EPOB M MOJBOIHBIX JOOBIMHBIX KOMIIJICKCOB.

1.5 TEXHUYECKAA JOKYMEHTAIIUA
1.5.1 [lo Hayana mOCTPOHKH pai3epa HA pacCCMOTPEHHE Perucrpy mo/DkHa
OBITh TPEACTABICHA TEXHUYECKAs JOKYMEHTALMsA, NMO3BOJIAOIAS YAOCTOBE-

PHTBCA, YTO TPEOOBAHKS MPABUII PericTpa N0 OTHOLICHHUIO K JAHHOMY pai3epy
BBITIOJTHAIOTCSL.
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JlokyMeHTauus mo paiizepam/pai3epHbIM CHCTEMAM JIOJDKHA COACPIKATH J0-
KyMEHTBI, yKa3aHHbele B 1.5.2 - 1.5.8.

1.5.2 O6mas 4acTs:

.1 cenuduranms paisepa,

.2 vepresku paii3epa (cxema pabodero MOIOKCHHS, THIIOBBIC ACTAIH H CO-
€IUHCHUA),

.3 OTYeT MO HHYKCHEPHBIM H3BICKAHUAM B PAHOHE SKCIUTYATALIMH C YKA3aHHEM
TIApaMETPOB TCUCHUS, BOJTHECHHUS U TPYHTOB (IPH HCTIOIb30BAHUH VCTAHABIHBAC-
MBIX HA JTHE OCHOBAHHH paif3epoB),

.4 mepeyeHb KOMILTEKTY FOIIUX H3ACTHH H 000PYIOBAHHSA C YKA3aHHEM OCHOB-
HBIX TCXHHYCCKUX XAPAKTCPUCTUK, NMPEANPUATHA-U3TOTOBUTC]II U HAJTHYIHUA OI0-
OpeHms PerucTpoM mim IpyTHM KIACCH()HUKAIMOHHBIM/HAT30PHBIM OPTAHOM.

1.5.3 JloxymenTanus Ha TPyOBI paizepa, BKIIFOUAS V3JIbI COCIMHEHHIA:

.1 ueprexu cexiuit TpyO paizepa, B TOM YHCTIC ¢ KOHICBHIMA (DUTHHTAMH (B
CIly4ac pa3beMHOTO COCIUHCHHA),

.2 cnenuukanysg Ha MOCTaBKy TPyO MITH TEXHHUCCKHE TPEOOBAHMS HA 3Ky -
Ky TpyO, cepru(uxarsl Ha TPyObI paii3epa H MPOTOKOJIBI M3 UCTIBITAHHIA,

.3 4epPTEKU COCAMHHTEIBHBIX Y3JI0B TPYO paiisepa M COCOMHCHHUS paiizepa/
TpyO paitzepa k [THK/FSPM/MCIT u ITIK;

4 YCPTEIKU CBAPHBIX COCAMHEHHMH TPYOBI paii3epa, BKIIOUYAOIIHE pa3aAci-
Ky KPOMOK IOJ CBApKy, OIIHCAHHE PEKHMOB CBAPKH (B CIy4ac CBApHBIX CO-
CIUHCHUH);

.5 BUABI U 00OBEMBI HCIIBITAHUK,

.6 crIoco0bI H 00BEM HEpa3py IAIOMIET0 KOHTPOJIS,

.7 cBEZGHMA O TPAHCIIOPTHPYEMOH CpEE;

.8 runpaBmuyeckuit pacuet TpyOsI paii3epa B MOJOKESHHH PABHOBECHA (B IIO-
JIOKCHHMH CTATHYECKOH yNPY oM JIMHUHK) H B MOJOKCHHUAX MAKCHMAIBHO JOITY CTH-
MBIX OTHOCHTEIBHBIX NEPEMEIICHHUAX BEPXHEH H HIDKHEH TOUKH pai3epa o TpeM
JHHCHHBIM CTETICHAM CBOOO/bI (BEPTUKATIBHOE NEPEMEIICHHE, TPOAOIBHOE H II0-
MEPEYHOE TOPH30HTAIbHBIC IIEPEMEIICHHU).

1.5.4 C uepreskamu 1 mHpOpManuei mo 1.5.3 HEOOXOIMMO MPEACTABUTD ClIC-
JYIOLIME PACUETHI U APYTYIO MPOCKTHYIO JOKYMCHTALHIO:

.1 IPOEKT ¥ PyKOBOJCTBO IO MOPCKOH OIEPAIlMU MOHTAXKA paif3epa;

.2 pacyer CTaTHYECKOTO PABHOBECHOTO IMOJIOXKEHHSA pai3epa (OmpeacicHue
CTaTUHECKOH YIIPYTOH JIMHUK pai3epa);

.3 pacueT AMHAMHKH pai3epa NMoJ BO3ACHCTBUEM TCUCHUS, BOJHEHMS H ITEpe-
memenut [THK/FSPM/MCTI, a taxoke peakuuii co cropost [T1JIK wm q0oHHOTO
TpyHTA.
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.4 pacyeT TONIMHBI CTCHKU TPyObI paii3epa;

.5 pacuet ycTanocTHOM MPOYHOCTH,

.6 pacyeT mMpOYHOCTH paif3epa B MPOLECCE MOHTAXKA.

1.5.5 JloxyMeHTAUus IO 3JIEMEHTaM IIaBYYECTH pai3epa:

.1 pacueT miaBy4ecTH 3JIEMEHTOB;

.2 cxeMa pa3MELICHH 3JIEMCHTOB IIIIABY YECTH,

.3 cepru(uKaTsl MaTEPHATIOB NICMEHTOB IJIABY YCCTH,

.4 YepTeIKU ITEMECHTOB IIABYYECTH.

1.5.6 JloxymMeHTaIws IO IPUIPY3aM/0CHOBAHUAM Pai3ecpOB:

.1 pacder Beca MpUrpy30B B BOJAC HIIH ONPEACICHUEC PACYCTHON HATPY3KH HA
OCHOBAaHME pau3epa;

.2 cxeMa pa3MEIICHNS IPUIPy30B WK (yHIaMEHTa OCHOBaHMS pai3epa;

.3 cepruduKaTE MaTEPHANIOB IIPHTPY30B/0CHOBAHUS Pali3cpa;

.4 uepTeKU MPHTPY30B/0OCHOBAHHUA paii3epa.

1.5.7 JloxymeHTanuA IO CPEACTBAM KOHTPOJIA M YIIPABICHUS SKCILTyaTalHeH
paiisepa;

1.5.8 JloxyMecHTauus MO 3allUTHBIM MOKPBITHAM M KaTOAHOM/MPOTEKTOPHOU
3aIIuTe.

1.5.9 JlokyMeHTaus IO AHATH3Y PUCKOB pam3epa.

1.5.10 B ocrambHOM TpeOOBaHHA K TCXHHYCCKOM JOKYMCHTALMH Paii3cpoB
JOIDKHBI cO0TBeTCTBOBATh 1.5.11 — 1.5.19 yactu I «Mopckue noasomHbIC TPYOO-
IPOBOABDY.

2 PACYETHBIE HAT'PY3KH

2.1 PacyeTHbIe HArpy3KH HA pad3epbl JOKHBI YUUTHIBATH CICAYIOMINE BO3-
JCHCTBHSL

.1 1apneHue Ha CTEHKY TPyObl paif3epa, BbI3BAHHOS CYMMAPHBIM ACHCTBHEM
BHYTPEHHETO JABJICHHA TPAHCHIOPTHPYEMOM JKUAKOCTH HIIH Ia3a M HAPY)KHBIM T'd-
JAPOCTAaTHICCKUM JABJICHUEM BObI,

.2 momepeyHast Harpy3Ka, BbI3BaHHAs BO3ACHCTBHEM MOPCKOTO TEUCHHUS, CKO-
POCTb U HampaBpJIcHHUE KOTOPOTO B 0OMIEM CIIy4ae CTPATH()HUIUPOBAHO IO ITyOHHE;

.3 momepeyHas Harpy3Ka, BbI3BaHHAd BO3ACHCTBHEM BOJHOBOTO JABHMIKCHHUS
YacTHI[ BOABI (B 3aBUCHMOCTH OT DIyOWHBI YCTAHOBKH pal3epa H MapamMeTpoB
BOJIHCHUSA),

.4 TeMmepaTypHbIC Harpy3KH, BBI3BAHHBIC PA3HOCTHIO TEMIIEPATYPhI TPAHC-
MIOPTHPYEMOH CPEAbl B HAYANBHOM M KOHCUHOM TOYKAX Pan3epa;
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+5 CHJIBI TSDKECTH M CHIIBI OAACP/KAHMA BCEX IICMECHTOB paii3epa, B TOM YHC-
JIC 3IICMCHTOB TLIABY YCCTH/IPHTPY30B;

.6 peaxuuu cBs3el B y3nax mpucoeauaeHAA paisepa k [THK/FSPM/MCII,
Bbi3BaHHbIC OTKIOHCHHEM [THK/FSPM/MCII 0oT mOJ0KCHHS PABHOBECHA B Pe-
3yJIBTATE€ COBMECTHOTO ACHCTBHSA BOJIHCHHSA, BETPA, MOBEPXHOCTHOTO MOPCKOTO
TEUCHHUSI M PA0OTHI CHCTEM HATSDKHBIX CBS3CH, JMHAMHYCCKOTO HIH SKOPHOTO
MO3UIHOHAPOBAHHS;

.7 peakuMHu CBA3cH B y31ax mpucoeamHeHus paiizepa k ITJAK (ocHoBaHMIO
paifzepa) WIH B3aMMOJCHCTBHA C JOHHBIM TPYHTOM, B TOM HHCJIC BBI3BAHHBIC
CEHCMHYICCKUMH HATPY 3KAMH.

2.2 TTomuMoO yKa3aHHBIX B 2.1 HArpy30K paii3ep JOLKEH OBITh MPOBEPEH HA
BO3ACUCTBHE HATPY30K, ACUCTBYIOIIMX IPU MOHTAKC W HCHBITAHHAX pasepa.
Ecmu He 0roBopeHo 0c000, BSTHIHHA KAKIOTO BHAA PACUCTHON HATPY3KH JOJDK-
HA OBITH YBETIYCHA HA KOI(PPHIHEHT 3HATMMOCTH Y B COOTBETCTBHH € Talm. 2.1
yactu [ «Mopckue noaBOIHbIC TPYOOTPOBOIBDY.

2.3 PacucTHOC naBICHUE HA CTEHKY TPyOwI paisepa p,, MIla, ompenens-
erca mo (opmyne (2.2.1) yactu I «Mopckue mOoABOAHBIC TPYOOIPOBOABDY, B
KOTOPOII:

BHYTpPCHHEE AaBncHuc p, MIla, onpeaenseTcs ruapaBIMYeCKHM PacueToM
paii3epa u SBIIETCs IEPEMEHHOH IO BBICOTE paii3epa;

BSTMIUHA D, . - MIla, onpeaensercs no gopmyne (2.2.2) yactu I «Mopckue
TIOTBO/THBIE TPYOOTPOBOABD), B KOTOPOM BEMMYMHY d . CIEAyET PHHUMAThH KaK
MHHHMAJIbHOE OTCTOSHHE BEPXHEH TOUKH pai3epa OT YPOBHA THXOH BOJBI C y4e-
TOM NPHIHBHO-OTIHBHBIX ABJICHHUH M HATOHOB, ONMPCIACICHHBIX C 0OCCIECUCHHO-
ctero 1072 1/ron.

2.4 TlororHas monepeyHas HArpy3Ka OT MOPCKOTO TEUCHHUS B KAYKIOH TOYKES
paiisepa F, H/m, ompenengercs 3aBUCHMOCTBEO

FC r: 0’95 ) pw ) acr ’ Df+ 0’7 ’ pw ) (Vcr_ Vc) |Vcr_ Vcl ) Dr’ (24)

e DD — HapyHbIA iHaMeTp KOHCTPYKIIMH pai3epa, M;

@, — YCKOpeHHe TOUKH paiizepa, BRI3BAHHOE €T0 JIBHKEHHEM MOJ] BO3JCHCTBHEM TSUSHHUsL, M/C%;

V. — CKOpOCTh JIBHKEHHsI TOUKH paii3epa, BhI3BAHHAA €TO [BMKEHUEM II0J| BO3/IEHCTBHEM Teye-
HHSIL, M/C;

V. —pacueTHAsA CKOPOCT TeUeHHs (C yIeTOM HaNpaBJIeHU) HA paccMaTpHUBaeMoH IyOrHe, ompe-
JleJieHHast Jiyis JAaHHOTO TeoTpadudeckoro paiiona ¢ obecneuenHoctsio 107 1/Toa Ha ocHOBa-
HUW WHXCHEPHBIX M3BICKAHUH, M/C;

p, — INIOTHOCTH MOPCKOH BOMIBI, KI/M’.
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2.5 TMoroHHas norepevHas Harpyska OT BOJIHEHWSI KaXKIOA TOUKe paiisepa
Fwr H/M, onpesenseTcs 3aB1UCUMOCTBIO

I:w,r =0 '78 -Ca -Pw -awr °D r2+ 0;15 * Cx -pw * ngr B Vw) 1Vwr -V ND'\- D e (/25'1;
rae aw- yCKOpPeHWe TOYKMW paiizepa, BbiI3BaHHOE €ro ABMXEHWEM Moj BO3Ae/iCTBMEM BONTHEHUS, M/C2;
VW- CKOpPOCTb BO/THOBOTO ABWMXXEHMA YacTUL, XUAKOCTM Ha paccmaTpuBaemoin rnybuHe, onpepe-
NleHHasA AN AAaHHOTO reorpagunyeckoro painoHa c obecnevyeHHocTblo 10-2 1/rof Ha OCHOBa- HUK
HUN MHXEHEPHbIX U3bICKAHWUI (CM. npunoxeHue 5), m/c;
VW - CKOpPOCTb ABWXEHWUS TOUKW paiizepa, BbI3BaAHHOE €ro ABMXKeHMEM MOf BO3LeACTBMEM BO/-
HeHunsa, m/c;
cancx-

KO3 (hNLNEeHTbl MHEPLMOHHOIO U CKOPOCTHOTO CONPOTUBNEHUS, ONpeAeNeHHble No rpadu-
Ky Ha puc. 2.5 B 3aBucmumocTu o1 uncna KioneraHa-KapneHntepa KC (cm. dopmyny (2.5-2)).

KC=V _-x/D,7 (2-5-2)7

T - Mepuof BOMHEHWSA, ONpefAeneHHbI AN 4aHHOTO reorpaguyeckoro paiioHa ¢ obecnevyeHHo-
cTbto 10-2 1/rof, Ha OCHOBAHWUW MHXEHEPHbIX U3bICKaHUN, ¢ (CM. NpunoXeHue 5).

roe

K C

Puc. 2.5
3aBUCUMOCTM KOIPPULMEHTOB CKOPOCTHOro ¢ {1)
1 MHepLMOHHOro ca(2) conpotueneHuns ot uncna Kironerana-KapneHtepa KC
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2.6 Peaxiuu cBa3ed B y371ax mpucoeauHeHus paisepa x [IHK/FSPM/MCIT
u ITJK (rpyHTOM MOPCKOTO AHA) ompeacirorca A orkionenuit [THK/FSPM/
MCTI oT ONOKCHHA PABHOBECHS B PE3YIBTATE COBMECTHOTO ACHCTBHS BOJIHCHHSL,
BETPa U MOBEPXHOCTHOTO MOPCKOTO TEUCHHUA ¢ obecmeueHHOCThI0 102 1/rox mpu
3(exTHBHO ()Y HKIHOHHMPYIOMEH CHCTEME MO3HIHOHUPOBAHHS.

2.7 OnpeaeneHue pacyeTHBIX BHEIIHUX HATPY30K pai3epa JODKHO IMPOBO-
JUTCA Ul Hambosiee HeONAarompUATHOTO MX COYETaHMsA. METOJUKH HA3HAYCHHUS
PacUETHBIX HArPy30K, B TOM YHCJIC pa3pabOTaHHbIC HA OCHOBAHWH HALIMOHABHBIX
H/MIH MEXTy HApOJHBIX HOPM, CTAHJAPTOB H NMPABHI, JOJDKHBI OBITH OJOOPCHBI
PeructpoM npu pacCMOTPEHHH TEXHHMYECCKOH JOKYMEHTALUH HA PalH3epBL.

2.8 PazneneHue pacyeTHBIX HArpy30K Ha pai3ephbl B 3aBHCHMOCTH OT (pu3u-
YECKUX SBJICHHH, ONMPEACIHIOMMX U3 BOSHHKHOBEHHE, JOLKHO COOTBETCTBOBATH
2.1.2 - 2.1.6 vactu I «Mopckue moxBOAHBIE TPYOOMPOBOABD».

3 TPEBOBAHMA K OIPEJEJIEHHIO JHHAMHUYECKOI'O OTKJINKA
PAWI3EPA HA BHEIIHHUE BO3AENCTBHSA W HATPY3KH

3.1 OBIIIME TPEBOBAHH S

3.1.1 AHamu3 NpoYHOCTH pai3epa AOJDKEH COCTOATh W3 CIACAYIOMIUX 3TAIOB:

.1 onpenencHue CTaTHYECKON YIIPYTOH TMHMH paii3epa B COCTOSHHUH PABHOBECHS,

.2 ompeAeIeHNUEe AUHAMHYECKOTO OTKIIMKA JOOBIMHOTO paii3epa mpH BO3ACH-
CTBHMH TCUCHHS, BOIHCHMS, a TAKXKE PEAKIUi B3aUMOACHUCTBUA CO cTopoHsI [T/IK
(wnu goHHOTO TpyHTA) U co cTopoHbl [THK/FSPM/MCII nipn HX mEPeMCINCHHAX,

.3 mpoBepKa KPUTEPUCB JIOKAJbHOW MPOYHOCTH H YCTOHYHBOCTH B KAXKHOM
TOUKE paii3epa.

3.2 OIIPEJEJEHUE CTATUYECKOH YITPYT' O JIMHUU PAM3EPA

3.2.1 OnpenencHue CTAaTHYCCKOM YIPYTO# JIMHAK paii3epa JOJDKHO MPOBO/IHT-
CS1 IO METOMKE, 0I00PEHHOM PEruCcTpOM, C HCTIOIB30BAHUEM YHCTICHHBIX METOIOB.

3.2.2 Ha nepBoM 3Tane pacyeToB TOJIMHA CTCHKH TPYObI paisepa f, MM,
OIPEACICTCS KAK:

.1 ays Meraymueckoi TpyOsl paiisepa

t=——"+c¢ (3.2.2)
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T/le p, — PacyeTHOE JaBleHHe B TpyOe paiizepa B cooTReTcTBHH ¢ 2.3, MIla;
D — HapyxHbI# nuaMeTp TpyOBI paiizepa, Mm;
R — MUHMMaJIbHBIN Npejielie TEKyTIecTH MeTajlaa TpyOrl patizepa, Mlla;
¢, — npubaBKa Ha KOPPO3HIO, KOTOPast ONpeIeNAeTCs KaK:
¢, = 0,2+ T — nust CTaNbHBIX TPYO pai3epoB, MM;
rae T — MIaHHUpPYeMBIH CpoK CIyKOBI paiizepa, JeT;
¢, = 0 — nnst Tpy6 paii3epoB U3 TUTAHOBBIX H ATIOMHHHERBEIX CIUIABOB.

.2 TOIMHA CTEHKH paiizepa u3 [IKM onpenensercst B COOTBETCTBHH pasd. 2
MPIIOKEHUA 9.

3.2.3 Pacyer cTaTM4ECKOM ympyroi TUHHH paiizepa MPOBOAHTCI C YUCTOM
JEUCTBHS CICAYOIIUX CHIT

CHJTBI TSDKCCTH,

CHJIBI II1ABYYECTH,

TEMIICPATy PHBIX HATPY30K;

peaxuui CBA3EH B y3max mpucoeauHeHus paizepa k [TJIK wim B3amMoacH-
CTBUS C JOHHBIM TPYHTOM;

peaxuui cBA3eH B y31ax npucoeauneHus paizepa k [THK/FSPM/MCTI nipu
HX MOJIOKEHHH HA THXOH BOJE.

3.2.4 Cumbl TSOKECTH U IUIABYYCCTH BBIMHCISIFOTCS OTACTBHO ST OCHOBHOM
TpyOBI paiizepa, MPUrpy30B, IIABYUCCTCH H APy THX JICMEHTOB Pai3¢PHOM CHCTE-
MBI C YYETOM MACCHI H 00BEMA 3THX IEMEHTOB. B pacuerax craTH4eCKo# ympy-
TOM JIMHHM UCTIOJIL3YIOTCS CACAYOIHE 0000IMEHHBIC JKECTKOCTH I METaJLIHYC-
CKHX TPyO paii3epos:

C,=078-E- (D~ fom ,) — IIPOIOJIbHAS HKECTKOCTH; (3.2.4-1)
C,=005-£-(D~ D;‘;m ) — M3rHOHAA HKECTKOCTB; (3.24-2)
C,=0,1-E-(D~ Dfm, ) — KPYTHJIbHAS JKECTKOCTB, 3.2.4-3)

rme E — Moxpyis HOpMaJIbHOH yIIpyrocT Matepuaia Tpy6 paiizepa, MlIla;
D, — HapyxHbIi 1HaMeTp TpyOhI paitsepa, M;
D — BHYTpeHHHH JuaMeTp paiizepa, M.

int,r
CooTBeTcTBYOIME OOOOIIECHHBIC JKCCTKOCTH U1 KOMIIO3HTHBIX Paif3¢cpoB
npuBcACHSBI B 1.1.6 mpunoxeHus 9.
3.2.5 Craruyeckuif pacyueT ynpyro# JHHHUH MPOBOAMTCH C HCIOIb30BAHHEM
YHUCIICHHBIX METOAOB C Y4ETOM OOJIBIIMX NMEPEMEIICHUH (TCOMCTPHUCCKON HEJTH-
HCHHOCTH). TommuHa CTeHKH TPyOBI pai3epa, mapaMeTpsl 3JICMEHTOB ILIABYYC-
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CTH, IPUTPY30B U JPYTHX 3IEMEHTOB Pal3epHOH CHCTEMbI OAOHPAIOTCA TAKHM
00pa3oM, YTOOBI BCE YUACTKH MO ATHHE Paii3epa HAXOAHMINCH B COCTOSHHH Pac-
TSKEHHS BO H30SKAHHE OOIICH TIOTEPH YCTOHYMBOCTH TPYObI pai3epa.

3.3 OIMPEJAEJEHHUE TMHAMHWYE CKOI'O OTK/IMKA

3.3.1 OmpeneneHue THHAMHYECKOTO OTKJIHKA paii3epa MPOBOAUTCS MO METO-
JUKe, 0m0OpeHHOH PeructpoM, ¢ HCIOIb30BAHHEM YHCIICHHBIX METOJ0B. 3a HC-
XOAHOE TOJIOKCHHE paif3epa MPHHUMACTCA €r0 CTaTHYecKas ympyras JHHuA. B
JAAHAMHAICCKOM PACHUCTC YUHUTBIBAKOTCA CICAYOIIHC BHCIMTHHUC CHIIBI:

CHUUJTBI TSDKECTH (AHAJIOTHYHO PACUETy CTATHICCKOU YIPYTOH JIMHUK) U IIPUCO-
COUHCHHBIC MACCBhI BOJbI,

CHJIBI IUIABYYECTH (AHATOTHYHO PACUETy CTAaTHYCCKOU YIIPYTOH JIHHHK),

TEMIIEPATY PHBIE HATPY 3KH (AHAJIOTHYHO PACUETY CTATHYCCKOM yIIPYrOi THHUH),

THAPOAWHAMHYICCKHUE CHJIBI OT TCUCHMS, B TOM YHCJIC BUXPCBAA Bn6pauw[;

THAPOJAMHAMHYCCKHE CHIIbI OT BOTHOBOTO JBHIKCHMS KUAKOCTH;

peakuuu CBA3EH B y3i1ax nmpucoequHeHus paitzepa k ITJIK wnm B3amMoaei-
CTBHS C JJOHHBIM I'PYyHTOM;

peakiuu CBS3eH B y3iax mpucocauHEHHs paiizepa x [THK/FSPM/MCII,
BbI3BaHHbIC OTKIOHEHHEM [THK/FSPM/MCII ot mososkeHHsI PAaBHOBECHS B pe-
3yJIbTaTe COBMECTHOTO ACHCTBHS BOTHCHHS, BETPA, MOBEPXHOCTHOTO MOPCKOTO
TCUCHUA H pa60T1>1 CHCTEM HATSAKHBIX CBﬂ3ef[, JUHAMHYCCKOTO HJIH AKOPHOTO
MO3UITHOHUPOBAHHSL

3.3.2 Ilpu paccmorpennu B3ammoaewcTeusa paiizepa ¢ [THK/FSPM/MCIIL
JIOJDKHO YYHTBIBATBCSA HATHYHC HATSHKUTENCH W/HIM KOMIICHCATOPOB BEPTHKAIb-
HBIX NEPEMEIICHHH, A TAKOKS PCKHM ABIDKCHUSA TPAHCIOPTHUPYEMOH CpPeabl MO
TpyOe paiizepa.

3.3.3 PekoMeHAyeTCA MPUMECHEHHE METOAUKH TPEXMEPHOTO MATEMATHICCKO-
IO MOJCIMPOBAHMSA COBMECTHOM JHHAMUKH paizepHoit cuctemsl u [THK/FSPM/
MCII. Pe3ynsraroM JO/DKHBI SIBISTHCS CYMMAPHBIC MAKCHMAJIBHBIC 3HAYCHHS
BHYTPEHHHX YCHJIMH B KQ)KTO0H TOUKE paii3epa, a IMCHHO: OCEBOH CHIIBIL, H3ruoOa-
HOIIHUX | KPY TAIMUX MOMCHTOB.

3.3.4 TommuHa cTeHKH TPYOBI paii3epa ZODKHA OBITH TAKOBA, YTOOBI BO BCEX
Cly4asx JHHAMHYECKOTO PAcyueTa BHIMOTHIHCH CIICAYIOIHE YCIOBHS:

.1 orcyTcTBHE O00LICH NOTEPH yCTOHYHBOCTH TPyOBI paiisepa;

.2 BBINOJTHEHME TPEOOBAHU K MAKCHMAJIbHBIM HANPSDKCHUSM:

6 <05'R (3.3.4)
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Ime o

max

— MaKCHMAaJIbHbI¢ HAIPSDKEHHUS 110 Muzecy (Juist MeTaIMde CKUX TpyD paiizepoB);

.3 BBINIOIHEHHE TPEOOBAHUI 1O JTOKATBHOM YCTOMMHBOCTH TPYOBI paiiepa:

A1 METaUIMUYECKUX TPYO paiizepoB B coOTBETCTBHH C 3.4.2 yactu I «Mop-
CKHC TOABOAHBIE TPYOOIPOBOABLD) MPH KO3(BpuummenTe 3amaca n_= 2,0;

a1 TpyO paitzepos u3 [TKM — cM. pazn. 4 upumoxeHus 9;

J714 HOMAMEPHO-METALTHICCKUX TPyO paiizepos — cM. 3.8 wactu | «Mopckue
MOABOJHBIC TPYOOIIPOBOIBD».

.4 BBIOJTHEHHE TPEOOBAHUH 10 YCTAIOCTHOW MPOYHOCTH CBAPHBIX COSIUHE-
HUH (1711 METAIIHICCKUX TPyO palsepos).

3.4 KPUTEPUHU JIOKAJIBHOM ITPOYHOCTH TPYE PAM3EPA

3.4.1 Merajumyeckasi Tpy0a paiizepa.

o pe3ymbTHPYIOMMM 3HAUYCHUAM BHY TPCHHUX YCHJIHH MPOBEPACTCS JIOKATIb-
HBIH KPUTEPUH IPOYHOCTH ISl METAUTHICCKAX TPYO paiizepa B BUAC MAKCHMATb-
HBIX 3KBHBAJICHTHBIX HANPsDkeHUuH 6, MIla

6 . =07V(c, -0, +(c,-6,) +(c,-0), (3.4.1)

m

Ine o,, 0,, O, — [NIaBHbIe HanpsokeHust, Mlla.

TTpu 3TOM AOTKHO BHIMOMHATHCA YCNoBHE (3.3.4).

3.4.2 Tpyon1 paiizepa u3 IIKM.

TpeboBaHuA K KPUTCPHAM JOKANBHOH MPOYHOCTH TpyO paiizepa u3 [TKM
JOJDKHBI COOTBCTCTBOBATH Pa3A. 1 MPHIOKEHUA 9.

3.4.3 IlosmMepHO-MeTANTHYIECKHAE TPYOBI paiizepa.

TpeboBaHUS K KPUTEPUAM JTOKATHHOH MPOYHOCTH MOIMMCPHO-METAJLIHYC-
CKUX TpyO paii3epa JOJKHBI COOTBETCTBOBATH 3.8 yacTh | «MOpCKHE TTOIBOTHBIC
TpyOOTIPOBOABD».

4 MATEPHAJIbI

4.1 OBIIIHE ITOJOKEHHA

4.1.1 Marepuans! U U3ACTHS, MPUMCHICMBIC NPH H3TOTOBJICHHH W MOHTAXKC
pali3epoB W/WIH PAM3EPHBIX CHCTEM, TOAJICKAT OCBHACTCIBCTBOBAHMIO Perm-
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ctpoM. OOImmE MOTOKEHIS, ONMPEICILIOMHUE 00BEM U OPSAAOK OCYLICCTBICHHS
TEXHHYECKOTO HAOMIOACHHUS 32 MaT€PHATIAMH, H3TOMXKEHBI B pa3a. 5 yactu [ «O6-
IIHE MOJIOKSHUA 10 TEXHUUECKOMY HAOMIONCHUFO» [IPaBUIT TEXHIYECKOTO HAOJFO-
JICHUS 32 TIOCTPOHKOH CyZA0B, H3TOTOBJICHHEM MATEPHAJIOB M M3ACTHI TS CYI0B
u pasa. 1 gactu XIII «Marepuamspy ITpaBun k1accupukanun U MOCTPOHKH MOP-
CKHX CyZIOB.

4.1.2 Marepuansl 11 METAJUTHYECKUX TPYO pai3epoB, MOIICKALIHNC TCXHU-
YyeCKOMy HaOMOAeHUI0 Peructpa, TODKHBI H3TOTABIMBATHCS PH3HAHHBIME Peru-
CTPOM HPEANPUATHAMH, UMEIOIMME CBHICTEIBCTBO O MPH3HAHUH H3TOTOBUTEII
(CIIH, ¢. 7.1.4.1).

4.1.3 TpyOsr paiisepor u3 IIKM u noIMMEpHO-METALTHYESCKUE TPYOBI paii-
3epoB JOJDKHBEI OBITh 0700peHs! Peructpom ¢ odopmiacauem CBHIACTCILCTBA O
tunosoM oxoopennu (CTO, ¢. 6.8.3).

4.1.4 Texuonoruueckue TPeOOBAHUA K MATEPHATIAM M H3OCIIAM, COICPIKa-
IIHe JOCTATOYHYI0 MH(OpMAIMIo, HEOOXOAUMYIO I 3aKa3a, M3TOTOBJICHHS H
NPUEMKH IMPOAYKIUH, JODKHBI OBITh IMPEICTABICHBI B PErUCTp AN 0Z00pCHUA
B BUJC CTICIM(HUKALMI/TEXHHYECKHX TPEOOBAHUH B COCTABE TEXHHUESCKOU JOKY-
MEHTALUK Ha paisepsl (cM. 1.5.3).

4.1.5 O6mue TpeOOBaHHA K OCBHACTEIBCTBOBAHHAM H TCXHUYCCKOMY HAOJFO-
neHmo PerucTpa 3a marepuaiamu TpyO pad3epoB JOJDKHBI COOTBETCTBOBATH 4.2.1
u 4.2.2 yactu I «MOpCKue MOABOAHBIE TPYOOIIPOBOILD?.

4.2 METAJUIMYECKHUE TPYBbI PAVI3EPOB

4.2.1 CraspHble TPyOBI Pal3epOB AOJDKHBI YAOBICTBOPATh TPeOOBAHUIM 4.5
yactu | «Mopckue mogBOAHbIC TPYOOIPOBOIBD?.

4.2.2 TpyOsI paii3epoB U3 APYTHX MCTAJLIOB U CIUIABOB (ATFOMUHHCBBIC M THTA-
HOBBIE CIJIABBI) ABJLIIOTCA MPEAMETOM CIIEIHATBHOTO PACCMOTPEHHs Peructpom.

4.3 TPYBBI PAM3EPOB
13 IIOJIMMEPHBIX KOMITO3HUIIUOHHBIX MATEPHAJIOB

4.3.1 TepMuHBI U ONIPEAEICHNS.

JlomomHUTETBHO K 1.2 BBOAATCS CICAYIOIMUEC TCPMUHBI U ONPEACICHHS I
TpyO M3 MOJTHMEPHBIX KOMIIO3HIHOHHBIX MATCPHATIOB:

APMHPYIOIMHHA MaTEpPHAT — 3IEMEHT CJIOS MOJIUMEPHOTO KOMIO3H-
LUOHHOTO MarepHaia (TKaHb, ICHTA, POBHHT, BOJOKHO U T. [1.), IPEAHA3HAYCHHBIN
U1 00ECIIEUCHHUS €10 KECTKOCTH M MPOYHOCTH.
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JleliHe p — repMETUYHBIN (KaK MPABHIIO, MCTAJUTMYCCKHUI) CII0H TPyOBI KOM-
TIO3MTHOTO pai3epa, KOHTAKTHPYIOMMI C TPAHCIOPTHPYEMOH CpEaoi.

MaTtpuia — OTBEpXKACHHBIH IMOIMMEP, 00CCIICUHBAIOIIKH COBMECTHOCTh
paboThI ApMUPYFOIIHX CIOCB MOJHMMEPHOTO KOMIIO3HIIMOHHOTO Marepuaa.

OpTOTpONmHS — YaCTHBIA CIy4Yail AHU3OTPOIMH, XAPAKTEPHUIYIOIIHHCS
CYHICCTBOBAHMEM TPEX B3aUMHO IEPICHIMKYJLIPHBIX IMIOCKOCTEH CHMMETPUHU
MarepHana.

Paccnoenue — noTeps CBA3M MEKAY CIIOSIMH, BXOTIIIUMY B COCTAB CJIO-
HCTOTIO MOJMMEPHOTO KOMIIO3HIIMOHHOTO MATCPHAA.

C10# — OCHOBHOH CTPYKTYPHBIH 3I€MEHT NOJIUMEPHOTO KOMITO3HIIHOHHOTO
Marepuasna, NpeaCTaBILIIONMN COO0OH OUH CIIOH apMHPYFOILETO MaTe€pHaa, mpo-
MHTAHHBIA CBA3YIOIUM H OTBEPKICHHbIN.

CTpyKTypa apMHPOBAHHUS — MOCICAOBATCIIFHOCTh OPUCHTALIMH ap-
MHPYIOLIHX CJI0EB B CHI0BOIH 000104Ke 13 [TKM OTHOCHTEIEHO MPOAOIBHOM OCH
CEKIUH TPYOBI KOMIIO3UTHOTO pai3epa.

4.3.2 O0umne noJ10KeHus1.

4.3.2.1 BrIOOp MaTepHaIOB JODKEH OCYIIECTBIATHCSA HA 3TAIE MPOCKTHPO-
BaHUS KOHCTPYKUUH TPyOs! paiiepa u3 ITKM, ucxoas u3 HeoOX0OAUMOCTH 00e-
CIICUCHHUS €€ TCPMETHYHOCTH, HAACKHOCTHU U JOJITOBEIHOCTH C YUETOM BO3MOXK-
HOTO U3MCHCHHMS YCIOBHH SKCILIyaralliy, CBOWCTB MATCPHAJIOB HA MPOTSHKCHUH
PACUETHOTO CPOKA SKCIUIyaTAMH H PEKHUMOB ODKCIUIYATALMH pai3epa, B TOM
YHCJIC HA IPEABAPHUTEIBHBIX 3TANAX XPAHCHHUS, TPAHCIIOPTUPOBKH H YCTAHOBKH
paiizepa.

4.3.2.2 CunoBas 000J104Ka TPyOBI paii3epa IO/DKHA H3TOTABIHBATHCS H3 CIIO-
eB ITKM, KOTOpBIC TOJDKHBI OOCCIICUMBATH KOHCTPYKTHBHO-TCXHOJIOTHYCCKYIO
MPOYHOCTh I TPAHCHOPTHPOBKH CPEJ C 3aJAHHBIMH MApaMETPAMH HpH Jci-
CTBHH PACUCTHBIX HATPYy30K.

T'epMeTHYHBI BHY TPEHHMH JICHHED M KOHIEBBIC (DHTHHTH JOJDKHEI H3TOTaB-
JMBAaThCSl M3 CTajeH, ymoBiaeTBOpsromux tpedoBanmsM 4.5 yactu I «Mopckue
MOIBOIHBIC TPYOOMPOBOIBD.

4.3.2.3 Bce marepmaibl, HCHOJIb3YEMbIE B KOHCTPYKUMH paiizepa u3 [1IKM,
JIOJDKHBI OBITh CEPTH()MIUPOBAHBI U MPUMEHCHHS B COOTBETCTBYIOIMX OKPY-
JKaroIIeH (MOPCKas BOAA) U TPAHCTIOPTUPYEMOH (IPHPOHBIH ra3, HeTh U T. A4.)
CpeJax B IUANa30HE PabOYHX AABJICHHH U TEMIICPATYP.

4.3.2.4 HazHaueHue cpoka ciy>kObl paizepa u3 ITKM DODKHO yUHTBIBATH
JETpajalii0 MEXaHHYCCKUX CBOMCTB MaTepuaia B MPOLECCE MHOTOJICTHEH 3KC-
IUTyaTaluy Pai3epoB.
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4.3.3 TlomMepHbIe KOMIIO3HIHOHHBIC MATEPUAJIBL

4.3.3.1 HomeHKIaTypa KOHTPOIMPYEMBIX PeTHCTPOM TEXHOTOTHUECKUX Xa-
PAKTEPHCTHK MPOLECCA H3TOTOBICHUS CHIOBOH 000I04KH TPYOBI paii3epa, ycra-
HABJIMBACTCS HCXOII U3 CICAYIOLIETO COCTaBA MapaMeTPOB:

.1 cocras Marepuana:

MAapKa U THI apPMHUPYOLIEIO MAaTepHaa (BOJOKHO, POBHHI, JICHTA, TKAHb);

THII NCPCIITICTCHUA TKAHH

THII CBS3YIOLIETO (3MOKCUIHOE, MOTHI(HPHOC H T. 1.),

MapKa CBA3YIOILETO,

.2 TEXHOJIOTMYECKUE XAPAKTCPHCTUKH:

METOZ H3TOTOBJICHUS,

TEMIIEPaTypa OTBEPIKICHYIS,

JABJICHHE TIPU OTBSPIKACHMUH,

PEXUM OTBEPXKACHU,

METOI KOHTPOJISI OPHEHTAIMH aPMHUPYIOLICTO MATEPHATIA;

METOA KOHTPOJII MACCOBOI0/00BEMHOTO COACPYKAHHUS APMHPYIOIIETO MATEPUAIA.

4.3.3.2 HomeHkarypa KOHTPOTHPYEMBIX PerHcTpoM XapaKTEpUCTHK CIIOCB
TIKM, npuMEHsAEMBIX NPH H3TOTOBJICHHH CHJIOBOH 0OOJIOYKH TPyOBI paiisepa,
YCTAHABIUBACTCA HCXO U3 CICAYIOMETO COCTaBa MAPAMETPOB:

.1 MEXaHMYECKHUE XapPAKTCPUCTHKY:

MOJYJIH YIIPYTOCTH B HaIlpaBJICHHH oceii 1, 2 u 3;

MOZyJIb CABUTA B ITIOCKOCTH aPMHUPOBAHUS,

MOJYJIH MEIKCIIOHHOTO CABHUTa B INIOCKOCTAX 1-3 1 2-3;

xo3(¢uuuenTs [Tyaccona B miockoctsix 1-2, 1-3 u 2-3;

MPEAEIBI MPOYHOCTH MPH PACTSLKCHHH B HAMMPABICHUM OCe 1,2 u 3;

Tpeebl MPOYHOCTH NPH CKaTHH B HANpaBJiIcHUM ocelt 1, 2 u 3;

npeaes1 MPOYHOCTH IPY CABUIE B INIOCKOCTH APMHPOBAHHS,

TIPEACIIBI MPOYHOCTH IPU MEKCIOMHOM CIBHTE B INIOCKOCTAIX 1-3 1 2-3;

KO3()(HUIHECHT B3AMMHOTO BIMSHHS KOMIIOHCHTOB HOPMAIBHBIX HAMPSDKEHUI,

.2 pusHUCCKHE XaPAKTCPUCTHKH:

MJIOTHOCTD,

JIMHEHHbIE KO3()OUUUECHTH TeMIepaTypHOTO PACIIMPEHUSI B HAMPABICHHH
oceri 1,2 m 3;

K03()(HUMCHTHI, YUUTHIBAFOIIMC BIHSHHC BJIArH HAa CBOWCTBA ciost IIKM B
HampasjiacHuu oceit 1, 2 u 3;

.3 Jlpyrue XapakTepUCTHKH:

XHMHYECKOE CONPOTHBIICHHEC K BO3ACHCTBHIO OKPY’KAIOIICH M TPAHCIOPTH-
pyeMoti cpex;
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CTapeHHE,

O3y YECTh;

JIONTOBEYHOCTD;

JIOTY CTUMBIC JC(EKTHI.

4.3.4 Ucnbrtanust TpYO paiizepos u3 IIKM.

4.3.4.1 Vcnerrarns tpy6 paizepos u3 [TIKM BHINOIHAIOTCA B 00BEME:

THIIOBBIX HCIIBITAHHH IPH OCBHICTEIHCTBOBAHHH PErHCTPOM IPEANPHATHA-
M3TOTOBHTEIA Ha mpeameT odopmiacHuss CBHASTEIBCTBA O THIIOBOM OZOOPEHHH
(CTO, ¢. 6.8.3);

HCTIBITAHUI B MPOLIECCE MPOM3BOACTBA TPYO paiizepos u3 [TKM.

4.3.4.2 Tunosele ucneiTanus TpyO paiizepos u3 ITKM.

4.3.4.2.1 Tunossle ucnbITaHUA paitsepoB u3 [TKM mpoBoasTCst mo mporpam-
Me, omobpeHHo# Permcrpom. TIporpamMma gomxHA OBITH COCTABICHA HA OCHOBA-
HHH TPCOOBAHMH HACTOAIIETO PA3AeNia, HAUMOHAIBHBIX M/HIM MEKIY HAPOIHBIX
CTaH/ApTOB.

4.3.4.2.2 Tunosbic HCOBLITAHKSA IMPOBOATCS B LIEJIX MOATBEP)KACHHS OCHOB-
HBIX PACYCTHBIX NAPAMETPOB PAal3epPOB ONMPEACICHHOIO THIHOPA3MEPHOTO Psa,
JIMana30H KOTOPOTO JAO/DKCH OBITh YCTAHOBICH, HCXOIS M3 CIIEAYFOMIETO:

BHYTPCHHETO/BHEIIHETO JTHAMETPA;

KOJIMYECTBA U OpHEHTaluH cioes ITKM;

MAapKH apMHPYIOILECTO MATCpHAa,

MAapKH CBA3YIOIIETO;

METOAA M3TOTOBICHU,

TEMIIEPATY Pl OTBEPIKACHHS,

JABJICHHA IIPH OTBEP KACHHUH,

PEKHMA OTBEPKIACHUS,

KOHCTPYKIHH JCHHEPA;

BHYTPECHHEH/BHEITHEH TEMIIEPATY PhI CPE/IbI;

YCJIOBHH H CPOKA 3KCIUTYaTaLHH.

4.3.4.2.3 Kaxxnpiii Tam TpyOsI paiizepos u3 ITKM H0JDKSH MPOUTH THIIOBHIC
HCTIBITAHHUA, KOTOPBIE, KAK NMPABHJIO, MPOBOMATCS IO pa3pylIicHHsA 0OpasloB H
JIOJDKHBI COCTOSITh KAK MHHHMYM H3 CJICIYOIUX UCTIHITAHUHI HA:

Pa3phIB BHYTPCHHHM JABIICHHEM,

YCTOMYHBOCTH MO ACHCTBHEM IHAPOCTATHICCKOTO TABIICHHUS,

Pa3phIB PaCTATHBAIOMICH HATPY 3KOM;

COTIPOTHBJICHHE KPY4CHHIO.

4.3.4.2.4 Or xaxxnoro Tama TpyOs! paiizepos u3 [TKM orbupaeTtcs o Tp 06-
pasua Ha KAKABIA BH THIIOBBIX HCTIBITAHHH.
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4.3.4.3 HcnpiTanus B mporecce Mpou3BOACTBA TPyO paiizepos u3 [TKM.

4.3.4.3.1 VcnbITanus B mponiecce Mpou3BoACTBA TPyO paitzepos u3 [IKM Bbi-
TIOJTHSIOTCA B COOTBETCTBHY C TPEOOBAHMAME HACTOSIIETO pa3aeia mo 0Z00peH-
HOM PerucrpoM mporpamme, pa3pabOTaHHOH HA OCHOBAHHH HALMOHAJBHBIX W/
HITH ME)KIy HAPOTHBIX CTAHIAPTOB.

4.3.4.3.2 Kasxnpnit paiizep u3 [TIKM nocie H3roToBICHHUS JOJDKEH MPOXOIUTD
KAK MHHEMYM:

HCTIBITAHHE HA KAIMOPOBKY BHY TPCHHEH ITOIOCTH;

Je(EKTOCKONHUIO AT OTMPECICHHS IUTOMAAN BHYTPEHHHUX e (DEKTOB;

HCTIBITAHHE HA THAPOCTATHYCCKOE BHY TPCHHEE JABIICHHE.

4.4 TOJIMMEPHO-METAJUIMYECKHUE TPYEBI PAII3EPOB

4.4.1 TepMuHBI U ONMPEOCICHUS, OTHOCSMIMECSA K IOJIUMEPHO-METAJLIH-
yecKuM TpyOam paiizepos, mpuBoaiarca B 3.8 yactu I « MOPCKHE MOABOIHBIC
TPyOOIIPOBOIBD».

4.4.2 TlomuMepHO-METALTHICCKHAC TPYOBI Pai3epOB U UX COCTUHHTCIIHHBIC
3JIEMEHTBI JOJDKHBI VAOBICTBOPATh TpeOoBaHmAM 4.6 yactu I «Mopckue moaso-
JHBIC TPYOOTIPOBOABDY.

4.4.3 TpeboBaHusA K HCIBITAHUAM NOJHMECPHO-METAUIHYECCKUX TPYO paii-
3epOB JOJDKHBI COOTBETCTBOBATh 4.2.4 yactu I «Mopckue moaBogHBIE TPYOO-
MPOBOJBD?.

5 3AIIUTA OT KOPPO3UH

5.1 TpeGoBaHuA K 3aMIMTE OT BHEIIHCH KOPPO3HH METALTHYCCKHUX TPYO paii-
3€POB, a TAKKE METAJUIMUCCKUX COCTUHHTEIBHBIX 3IEMCHTOB (KOHLEBBIX (DUTHH-
TOB) MOJMMEPHO-METAIHICCKHUX TPYO | TpyO paiizepos u3 [IKM m10mKHBEI COOT-
BETCTBOBATH pa3A. 7 yactu [ «Mopckue noaBoHbIC TPYyOONPOBOALD B TOM 4acTH,
HACKOJIBKO 3TO MPUMEHUMO.

5.2 [na cranpHBIX TPyO paii3epoB H MCTAJUIMYCCKHX KOMIIOHEHTOB IIO-
JTHMEPHO-METAJUIHYCCKUX TPYO (COCTUHHTCIBHBIC KOHICBBIC (PHTHHTH U Kap-
Kac), TPAHCHOPTHPYIOMIMX KOPPO3HOHHO-aKTHBHBIC CPEIBI, HEOOXOAHMO Npe-
yCMaTpUBaTh MCPHI, YKa3aHHbIC B 7.2 uacTu | «Mopckue moaBogHbIe TPyOO-
MPOBOABDY.
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6 IOCTPOMKA, MOHTAX U HCTILITAHHS PAIBEPOB

6.1 Tlepen mOCTPOIHKOH W MOHTaXXOM pa3epa/paiizepHoil cucteMsl Pern-
CTPOM JIOJDKHA OBITh PACCMOTPEHA H 0XO00PEHA TEXHHYESCKAS JOKYMEHTALMA, YKa-
3anHas B 1.5.2 — 1.5.8, a Taroke 10/pKHA OBITH 0100peHa PerncTpoM KOHCTPYKTOP-
CKO-TCXHOJIOTHYCCKAS JOKYMEHTANMA HA CICAYIOIICE:

.1 mpeaBapuTEIbHY IO COOPKY (M3TOTOBICHUE) TPYOBI paiizepa/CeKuuu TPy Obl
paiisepa;

.2 M3rOTOBIICHHE JICMCHTOB IUIABYYECTH, MPUTPY30B H OCHOBAHHS paii3epa
(TIpH 3TOM CleAyeT YIuThiBarh 1.1.9);

.3 XpaHeHHE, TPAHCTIOPTUPOBKY M MOTPY3KY/pa3rpy3Ky 3JIEMCHTOB paii3epa,
yKa3aHHBIX B 6.1.1 1 6.1.2;

.4 3TamBl NPEABAPHTEIFHON COOPKM (H3TOTOBICHHS) PaH3ePHOH CHCTEMBI B
L[EJIOM, B TOM YHCTIE I THOPHIHBIX M MAKSTHBIX Pai3epoB.

.5 TpeOoBaHMA K MOHTAXKY pai3epa/pai3epHOM CHCTEMbI U MOACOSTMHEHHUS K
cucremaM u ycrporcrsaM [THK/FSPM/MCIT u ITJK.

6.2 O0BeM U MOPSIOK TEXHHYESCKOTO HAOMFOACHIS PericTpa yCTaHABIHBACT-
Csl ICPCYHEM OOBEKTOB TEXHHUECKOTO HAOMIONCHHS 32 Pai3epaMu MPH MOCTPOH-
K€ M MOHTa)Ke, KOTOPBIH pa3padaThiBacTCs MPEANPHATHEM H 0Z00PICTCS MOApas3-
JeleHHEeM Permcrpa, OCyIICCTBIIIOMNM TEXHHYECKOE HabmoncHue. IlepeucHp
(WH MHOH APYTO# JOKYMEHT €r0 3aMCHSAIOIIWH: HHCHECKIHOHHO-TPOBEPOYHbIH
IUIaH, TUIAH KAaYeCTBAa M T.J.) COCTaBJIETCS HA OCHOBAHHH OXOOpeHHO# Peru-
CTPOM IPOCKTHOM M TEXHOJIOTHYECCKOH JOKYMEHTAIMU B y4eToM HOoMEHKIaTy phl
00BCKTOB TeXHHYCCKOro HaOmoneHus Perucrpa 3a MIIT u paiizepamu (cM. 1.6
Pyxosoxcrea MIIT).

6.3 Jlnst TpyOBI patizepa 10mKHA OBITh YCTAHOBICHA 3aIllOPHAS ApMATypa, KaKk
Ha coorseTcTByromeM sneMente [1JIK, tak u Ha [THK/FSPM/MCIL

6.4 TIpu HCTIONB30BAHUH CTANILHBIX TPYO paii3epoB TPEOOBAHMSA K BHINIOJIHE-
HHIO CBAPHBIX COCAMHECHUH JODKHBI COOTBETCTBOBATh pasA. 5 yactH I «Mopckue
MOIBOIHBIEC TPYOOMPOBOIBD).

6.5 MOHTaK U UCTIBITAaHHS PAH3EPOB TOJDKHBI MPOBOJUTHCS C YUETOM BBIBO-
J0B H PEKOMEHIALNH, KOTOPHIC MOy UYCHBI IO PE3yJIBTATAM AHATM3A PHCKOB 3THX
IPOLIECCOB, BBIMOIHCHHBIX Ha OCHOBaHUH pa3A. 10 yactu I «Mopckue moaBoJHbIC
TPyOOIIPOBOIBD?.

6.6 B mpouecce npoeKTHPOBaHUs Pal3epHOH CHCTEMBI [ MPEAOTBPAILCHU S
NOSIBICHHUA U PA3BUTHUS HEIOMYCTUMBIX Ae(opMariii u3ruda HeoOX0auMO mpea-
YCMarpuBaTh MEPOIPHATHA MO MOMACPKAHHIO B TPyOe paiizepa HeOOXOTMMOTO
OCEBOTO PACTATHBAIOMIETO Y CHITHS.
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6.7 TIpoeKT M PYKOBOACTBO IO MOPCKOM OMEpaIlMy MOHTa)ka pan3epa/paii-
3EPHOM CHCTEMBI HA TOYKE SKCIUIYaTalMH SBJLIOTCS MPEAMECTOM CHELHAIbHOIO
paccmotpenus Peructpom. Mopckue onepanuy mo AOCTABKE 3JEMEHTOB paiise-
pa/paii3epHOi CHCTEMBI Ha TOUKY MOHTaka JOJDKHBI COOTBETCTBOBarh [IpaBunam
Pa3paboTKH ¥ MPOBESACHHI MOPCKHX ONICPAIHH.

6.8 VcnpITanus paiisepa JaBICHHEM CIIEAYET MPOBOAMTE MOCIE €T0 MOJIHOTO
MOHTa)kKa U COCAMHCHUS ¢ cucteMaM H ycrporcream [THK/FSPM/MCIT u ITJK.
IIpu usrorosnaeHuu TpyOBI paii3epa Ha CTaAUHU MPEABAPHTECIBHOTO H3TOTOBICHUI
TI0 COIJIACOBAHMIO C PErHCTpOM J0IyCKaeTCs NPOBOAUTD €€ THAPABIMYCCKHE HC-
TBITAHKA HA MPOYHOCTH A0 MOHTAQKA pan3epa.

6.9 VcnpiTanus JaBACHUEM pal3epoB, MPEAHA3HAYCHHBIX I TPAHCIOP-
THPOBKHU SKUIKHX CpeZ, MPOBOATCS T'HAPABIHYCCKHM crocoOoM. HcnbiTanusa
paif3epoB I TPAHCIOPTHPOBKH Ta3000pa3sHBIX CPEX NMPOBOAATCA, HCXOMI H3
YCIOBHH:

HCTBITAHUS HA MMPOYHOCTh MPOBOJATCS THAPABIHYCCKAM CIIOCO00M;

HCTIBITAHUS HA TEPMETHYHOCTh MPOBOAATCS THAPABIMYECKAM CIIOCOOOM, J0-
IyCKAETCS 3aMEHA HA MTHEBMATHYCCKHI CIOCO0.

6.10 McrnipiTaHus AABICHAEM IIPOBOIATCS IO Mporpamme, oaoOpeHHoi Peru-
ctpoMm. [Tporpamma J0/DKHA COAEPIKAT!

METOZ H CKOPOCTb CO3JAHHA H30BITOYHOTO IABICHUS,

OIHCAHHE H CXEMY PACTIONOKCHHIS H3MEPHTEIBHOTO 000PYIOBAHHS,

MCTOA H CKOPOCTH CHATHA JABJICHUS,

MeTox 00€3BOKUBAHKSA H OCY IIKH,

MIPOTHBOABAPHMHBIC MEPHI H MEPHI OE30MACHOCTH.

6.11 TuapaBIMYCCKHUE MCHBITAHHA HA IPOYHOCTh TPYOBI paizepa JOJLKHBI
TIPOBOAMTCA MPOOHBIM JABJICHHEM, PaBHBIM HEe MeHee 1,25 pabodero IaBICHUS.
IIpu ucnerTaHuAX TPyOBI paii3epa Mocic MOHTaXKa ¢ PErHCTpoM JOJDKHBI OBITH
COITMACOBAHBI MAKCUMAJBHO JOIMYCTUMbIC BEIHYMHBI BHEINHHUX BO3ACHCTBHH Ha
paiisep, noxyyaeMbie UM B IPOLECCE HCIBITAHUN (BOJIHCHHC, TCUCHHE, TIEpEMe-
IICHUA y310B nmpucoeauHenus paisepa k [THK/FSPM/MCII). Bpems Beiaep:Kku
HCIIBITATEILHOTO JABJICHUA JOJDKHO OBITh HE MeHee 12 4acos.

6.12 Ilpu ruApaBIHYECKUX HCIBITAHMAX HAa IMPOYHOCTh CYMMApHBIC Hamps-
JKCHHUA B CTaJbHOM TpyOe paii3epa He JO/LKHBI mpeBbimarh 0,95 oT mpexaena te-
KyuecTH MeTaia Tpy0. TpeOoBaHU K MPOYHOCTH MOTAMEPHO-METATUTHICSCKUM
TpyOam paiizepa u Tpybam paiizepa u3 [IKM B mporecce THAPABIMYICCKHX HC-
NBITAHUH HA MPOYHOCTb JOJDKHBI COOTBETCTBOBATH 3.8 wactu I «Mopckue moaso-
JHBIE TPYOONIPOBOABD) M MPHIOKCHHS 9.
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6.13 HcnpiTanne Ha TCPMETHYHOCTD MPOBOAAT MOCIIE HCIBITAHKA HA MPO4-
HOCTb ITPH HCIIBITATECIbHOM JABJICHHH paBHOM 1,1 paGouero. Bpems BriACPKKH
12 vacos. Paiizep cuuTacTCs BBHIICPIKABIIMM HCIBITAHHC HA TEPMETUYHOCTD,
€CH 3a MECPHOJA HCTBITAHWH HE OOHAPYKCHBI YTCUKH, 4 M3MCHCHHE AABIIC-
HUs He mpeBbimacet + 0,2 % mpu KOHTPOJIC AABICHUS U TEMIEPATyPhl KaXK/IbIC
15 MuH.

6.14 TIpu BeImOIHCHIH TPCOOBAHMH HACTOSIICH YACTH M MO HTOTAM IOJIOKH-
TEJBHBIX PE3YJIBTATOB BCEX OCBUICTCIbCTBOBAHUH, MPETy CMOTPCHHBIX NMEPEUHEM
O00BEKTOB TEXHHYECKOr0 HabmoneHus (CM. 6.2), B COOTBETCTBHH C 1.3 paiizepy/
paii3epHoii cucTeMe NPUCBAUBACTCS Ki1acc Peructpa, o3Hauaroniumii B3ATHE paiise-
pa/paii3epHoil CHCTEMBI IO TEXHUYCCKOE HabmoneHune Perucrpa.

7 TEXHAYECKOE OBCJIYKUBAHUE U PEMOHT PAV3EPOB
7.1 OBIIIME ITOJIOKEHUSA

7.1.1 O6mmue TpeOOBaHMUA MO TEXHHUESCKOMY O0OCIY>KHBAHHIO PAH3EPOB B IKC-
IIyaTalud JOJUKHBI COOTBETCTBOBATHh 9.1.1 wactu I «Mopckue noaBoaHsIE TPy-
60IPOBOABD B TOM CTCIIEHH HACKOJIBKO 3TO MPUMECHHMO.

7.1.2 Bnagenen/oneparop MOABOIHOH TPyOOMPOBOIHOM TPAHCHOPTHOW CH-
CTEMBI, BKIIFOYAOIIECH Paii3epbl, YCTAHABIMBAET MOPIIOK OCMOTPOB, 00CIEI0BA-
HUH M PENIAMEHT TEXHHYCCKOTO OOCIIY)KHBAHMSA PA3ePOB C YKA3aHHEM MEPHO-
JUTYHOCTH U COCTaBa €T0 BBIMOTHCHYS, BKIIOYAS 00bEM HAYAIbHBIX, HEPHOANYC-
CKHX, CTICHHAIBHBIX OCMOTPOB H 00CJICIOBAHMI, CTOCOOBI HX MPOBEACHHUS (BHY-
TPUTPYOHAsd TUATHOCTHKA, H3MEPCHHE BHEIIHMX NS()CKTOB H T. [.) H JOIyCKae-
MBIE pa3MepsI Ae()eKTOB. PEKOMEHIYETCSl TAPMOHH3HPOBATH CHCTEMY OCMOTPOB U
obcrenoBaHumiT BIafeIbIa paii3epa C CHCTEMOH EPHOANYCCKIX OCBHACTCIIBCTBO-
BaHui Perucrpa (cM. 7.2.1), mpu 3TOM CIICAYET YUUTHIBATD HATMYKE B COCTABE 00-
YCTPOHCTBAa MECTOPOXKICHHS IPYyTUX 00BEKTOB B Kiacce Perucrpa, TpeOyrommx
AHATOTHYHBIX OCBHACTC/IECTBOBAHHH.

7.1.3 JIOKyMEHT, OTPaKaroIui yKa3aHHbIC B 7.1.2 monoeHus (periaaMeHT
TCXHMYECKOM 3KCIUTyaTaluH, CTAHAAPT NPEANPHATHA U T.J.) IPECACTABICTCA B
Peructp Ha paccMOTpeHHE A0 NMPUHATHS pai3epa/paH3epHON CHCTEMBI B KC-
TLTy aTaLHIO.

7.1.4 OOmue TpeOOBaHHUA K MEPHOAMYCCKEM OCMOTPAM H OOCIICIOBAHUAM
paii3epoB 10KHBI COOTBETCTBOBATH 9.1.3 1 9.1.4 yactu I «Mopckue noBOAHBIC
TpyOOIPOBOABD B TOM CTEMECHH HACKOJBKO 3TO MPUMEHHMO.
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7.2 TEXHUYECKOE HABJIIONIEHUE 3A PAVI3EPAMH B SKCILTYATAITUH

7.2.1 TexHuyeckas 3KCIUTyaTalus pai3epoB, HAXOMAIMXCS B Kiacce Peru-
CTpa, JOJDKHA OCYINCCTBILITBCS IOJA TEXHHYCCKHM HaOmomeHueMm Peructpa B
(opMe mepHOANYECCKHX OCBHACTEIBCTBOBAHMI. B KadecTBe 00mmx TpeOOBaHMA
K MMPOBEICHUIO OCBHICTCIBCTBOBAHMH paii3epos PeructpomM MOryT ObITH MpHMe-
HeHsl 1.4.3.2 - 1.4.3.4 u 1.4.4 yacru | «Mopckue noaBoAHbIE TPYOOTPOBOABD?.

7.2.2 OcBUACTENBCTBOBAHMUA PerucTpa B IEIIX OLCHKH TEXHHIECCKOTO COCTO-
SIHUS ¥ oOecTieyeHNs JabHEHIIEH Oe30mMacHON KCIUYaTalMK pai3epa, a TakKe
JULA IUIAHUPOBAHHUS €10 TEXHHYECKOTO OOCITY KUBAHKSL, TOJDKHBI IIPEIY CMATPHUBATD.

.1 noBOAHBIC H HANBOAHBIC (MPH HAIMYHH YYACTKOB paif3epa BBIIC YPOBHS
BOJIbI) BHEITHUE OCBUACTCILCTBOBAHMS, BKIFOYAOIINE KOHTPOJIb:

OOIIETO COCTOAHMA KOHCTPYKIMH, CHCTEM, 000OPYAOBAHUA U YCTPOMCTB paii-
3epa/pai3epHON CHCTEMBI,

TpyOBI 1 HUTAHTOKAbEIeH paiizepa;

y310B coenuHeHuA paisepa ¢ anemenramu [1IK u [THK/FSPM/MCITI, B Tom
YHUCIIC HATSDKHBIX YCTPOUCTB, KOMIICHCATOPOB YIVIOBBIX M BEPTHKAJIBHBIX IMEpEMe-
HICHUH, HAa TyPeJLIX WIH MOTPYKHBIX Oy IX;

COCTOSIHUS QHTHKOPPO3ZHOHHBIX MOKPHITHH H CPEICTB KATOTHOM/MPOTEKTOP-
HOM 3aIIUTHI,

COCTOSIHHS 3JICMEHTOB ILIABY YCCTH/TIPHTPY30B H Y3JI0B HX KPETIICHHU,

.2 BHYTPUTPYOHYIO QHArHOCTHMKY W/HIM BHCINHUH HEpa3pyIIArONIHi KOH-
TPOJIb TPYOBI paii3epa, COCTHHHTEIIBHBIX HICMEHTOB U KOHLEBBIX (DHTHHIOB,

.3 m3MepeHne TOMIUH TPYOBI paii3epa H APYTUX KOHCTPYKUHIH U YCTPOKWCTB
(manpumep, OIOKA IIABYYCCTH);

.4 M3MEPEHNE TONMUH AHTHKOPPO3HOHHBIX MOKPHITHH U ONMPEICIICHHE MECT
MOBPEXKACHUS AHTHKOPPO3HOHHBIX U H30JHIIUOHHBIX MTOKPHITHIA,

.5 u3MepeHne KaTOMHOTO MOTCHIHMANIA METAIMYECKUX 3JIEMEHTOB pan3epa,
3aIUINAEMBIX OT JICKTPOXUMHUICCKOH KOpPPO3HH;

.6 OCBHAETEILCTBOBAHMS H MPOBEPKH IUIAHTOKAOEICH, CHCTEM aBTOMATH3a-
LM 1 CUTHATH3AlYY,

.7 OCBHUACTCIBCTBOBAHHS APMATYPHI (MOXKCT BBIMONHATBHCSA NPH OCBHIC-
tenbcTBoBaHmAX [1JIK u [THK/FSPM/MCII mpu ycTaHOBKE apMaTyphl HA 3THX
00BEKTAX).

7.2.3 TuapaBmu4ecKue HCIBITAHUS TPYO paii3eépoB MOTYT MPOBOJUTHCS MO
TpeboBaHNIO PerucTpa npu He BHIIOJIHCHUH (MJIH HE IIOTHOM BBINTOJTHCHHUH) OCBH-
JICTCIbCTBOBAHUH, YKA3aHHBIX B 7.2.2.2 1 7.2.2.3, WK NOCJIE 3aBEPIICHHSI CPOKA
IKCIUTYaTallHH pai3cpa, MPHHATOTO B IPOCKTE.
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7.2.4 OCBHACTEILCTBOBAHUE Y37I0B COCAMHCHUSA paiisepa ¢ snementamu [1/IK
u [THK/FSPM/MCTI 1o coriacoBaHUIO ¢ PErHCTPOM MOKET BBITIOTHATHCS B IPO-
[ecce MEPHOAMYECKUX OCBUACTENbCTBOBAHUM coOcTBeHHO [THK/FSPM/MCII (B
TOM YHCJIC Typeieii u morpyxHeix Oyes), u [1JIK (B TOM umce 0CHOBaHHI paiise-
pa u y3710B coeauHeHUs ¢ ynemeHTamu [1/1K).

7.2.5 Ilepnoau4HOCTh YKA3aHHBIX B 7.2.2 OCBHIAETEILCTBOBAHHH Peructpa
JIOJDKHA OCHOBBIBATHCA HA MPpHHATOH B 1.4.4 yactu I « Mopckue mOIBOIHBIC TPY -
0OMpPOBOABD H COCTABIITH IS

HAJBOAHOM YACTH pai3epoB/pai3epHON CHCTEMBI — 1 1O,

MTOABOXHOM YACTH PaH3epOB/pai3epHOit CHCTEMBI — 2 T0/a;

KaTOJHOM/IPOTCKTOPHOH 3aIMUTHI — OT 3 710 5 JIeT;

BHYTPUTPYOHOH THATHOCTHKM H/MJIH HEPA3pyIUAOIIEr0 KOHTPOJS — MO CO-
IACOBAHMIO ¢ PerucTpoM, HO He Oonee 3 JeT.

7.2.6 TloaBoaHbIC HHCIICKTHPOBAHKS M OCBHICTEILCTBOBAHMS paiizepa/paii-
3¢pHOH CHCTEMBI MPOBOAMTCS MPH MOMOIIH BOJ0JIA30B HJIH TCJICY MPABIACMBIMH/
ABTOHOMHBIMH HEOOUTAEMBIMH NOABOTHBIMH ANINAPATAMH.

7.2.7 OCBUAETENLCTBOBAHMSA, YKA3aHHBIC B 7.2.2, MPOBOAATCS C YYACTHEM
NIPU3HAHHBIX Perucrpom mpeanpusaruii, umeromuX CBHACTEIBCTBO O MPU3HAHHH
(CIL, . 7.1.4.2).

7.2.8 BrIBICHHBIE IO PE3yIbTaTaM OCBHIACTEIBCTBOBAHUH JE(PEKTHI 3ie-
MCHTOB paif3epoB/pai3epHON CHCTEMBI JODKHBI OBITh MPOBEPEHBI HA COOTBET-
CTBHE AOIYCTHMBIM BEIUYHHAM A€()CKTOB HA OCHOBAHHH OZOOpCHHOro Perm-
CTpPOM pernaMeHTa (cM. 7.1.3) wmm mpu3HaHHBIX PEerucTpoM CTaHzapToB, HOPM
M TPaBUIL

7.2.9 B paMKax HepHOJUYECKHX OCBHICTCIbCTBOBAHHH PErHCTpOM Taroke
JIOJDKHBI OBITH O0OPEHBI MOATOTOBICHHBIC BIAACIBIEM/OIIEPATOPOM CJICIYFOIIHE
pacueTsI:

JIOITYy CTHMOCTH A1 JaJdbHEHINCH SKCIUTyaTallMy BBIABICHHONH MHHHMATbHOH
TOJILIHbI CTCHKHU TPYyOBI paii3epa;

OLICHKH CKOPOCTH KOPPO3HOHHOTO M3HOCA TPYOHI paii3epa;

OCTaTOYHOTO PeCypca IKCILTyaTaluu TPyObl pasepa;

JIOTYCTHMOM BETHYUHbI Pa0OYETO JAaBICHHS,

a Takoke IJIaH MEPONPHATHH, 00SCIICUHBAIOMIAX JATbHEHIIYI0 OC30MaCHY 0
3KCILTy aTalMIO paii3epa.

7.2.10 Ilo pesynprataM IPOBEICHHBIX OCBHICTEIbCTBOBAHHI Permcrpom
0(hOPMIITFOTCS aKTHI YCTAHOBICHHON ()OPMBI, HA OCHOBAHHUH KOTOPHIX IIPH IIOJIO-
JKHTEIBHBIX PE3YJIBTaTaX OCBHACTEILCTBOBAHUI IPHCBAHBACTCS/TIOATBEPIKIACT-
¢4 KJIacc pamsepa.
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7.2.11 Iocne BO3ACHCTBUS HA pai3ep CIIyYalHBIX (aBapHIHBIX) HATPY 30K MO
TEXHHYECCKHAM HAOTFONCHHEM PerncTpa JODKHO ObITh MPOBEICHO BHEOUCPESTHOS
OCBHIETCILCTBOBAHHKE, TI0 PE3YJITaTaM KOTOPOTO Ha 0100peHne Peructpy momk-
HBI OBITH MPCAOCTABJICHBI IOKYMCHTBHI, YKa3aHHbIC B 7.2.8 u 7.2.9. [IpuanMaemsbie
BJIAZICITBIIEM/OTIEPATOPOM MEPHI IO HTOTaM OOCIICAOBAHMA VI JAJIbHCHINEH 3KC-
IUTyaTaluHy JODKHBI OBITH COITIACOBAHBI C PerucTpom.

7.3 PEMOHT PAVI3EPOB

7.3.1 KOHCTPYKTOPCKO-TEXHOJOTHYECKAsA JOKYMCHTALMSA HA IPOBEICHHC
IUTAHOBBIX PEMOHTOB HJIM PEMOHTOB INOCIE BO3ACHCTBHUSA CIyYAaHHBIX (aBapwidi-
HBIX) HArpy30K JOJDKHA OBITH 0100peHa PerncTpom.

7.3.2 PemoHTHBIC pabOTHI IS PA3CpOB JOJDKHBI MPOBOJUTHCS O] TCXHH-
yeckuM HaOmoneHueM Perucrpa Ha OCHOBAHHH 0JJOOPCHHOM TEXHHYECKOH JIOKY -
MEHTALUH, YYUTHIBAIOLICH B TOM YHCIIC PE3YIBTaThl MOCICIHUX OCBUIECTEIHCTBO-
BaHHUH B COOTBETCTBHH C 7.2.2.

7.3.3 JIo;0KHO OBITH MPOHU3BEACHO 00513aTEIFHOE OCBHACTCIBCTBOBAHHE Pern-
CTPOM OTPEMOHTHPOBAHHBIX YUACTKOB pai3epa B paMKax OMMKAHIIETO CIEAYIO-
LIETr0 MEPHOAUYECCKOIO OCBHICTEILCTBOBAHHSI.

7.3.4 I'lo 3aBepIICHUH PEMOHTA BIAACIbLEM/ONEPATOPOM JTOJDKHBI OBITH ITOA-
TOTOBJICHBI U 0700PEHBI PETHCTPOM NOKYMEHTBI, TIOATBEPKIAFOIIHE OC30TMACHY 0
SKCIUTyaTalMIO pal3epa/pal3epHoi cHCTeMBI (CM. 7.2.9).
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IPH/IOKEHHUE 1

PEKOMEHJAIIMU 10 OBECIIEYEHUIO
HAJEKHOCTHU U BE3OITACHOCTH
INOABOJAHbIX TPYBOIIPOBOJOB HA MOPCKOM I'PYHTE

1 OBIIIME NOJIO)KEHHUA

1.1 Ilpu CymEeCTBYIOIMEM YPOBHE TEXHHUYCCKOTO PA3BUTHS MOABOIHOTO TPY-
0OMPOBOIHOTO TPAHCTIOPTA HEBO3MO)KHO HCKIFOYHTH BEPOSTHOCTD €T0 IMOBPEXK-
JICHUH B IPOLIECCE CTPOMTEILCTBA M HKCIUTYaTAIMH MO Pa3MuIHBIM npryuHaM. K
OCHOBHBIM H3 HHX MOJKHO OTHECTH.

BHOPALMIO M MCPCMCIICHUE TPYOOMPOBOAOB MOA ACHCTBHCM THAPOAHHAMU-
YECKHX (PAKTOPOB;

MEXaHHYCCKHE MOBPEKACHHS TPy OOIPOBOAOB H HX MOKPBITHH SIKOPSMH, TPa-
JIAMH, BOJIOKYIIAMH, KUJIIMH CYJOB, JICAOBBIMH OOPA30BAHUAMY H JP.;

BHEIITHIOK) M BHYTPEHHIOK KOPPO3uI0 (CM. pa3a. 7 4actu I «Mopckue noaso-
JTHBIC TPYOOPOBOIBD»);

HEYIOBJICTBOPHTEIBHYIO OaTIACTHPOBKY TPyOOmpoBoaa (CM. pasa. 6 yactu 1
«Mopckue oABOAHBIE TPYOOPOBOABDY);

Je(heKThI CBAPKH OCHOBHOTO MaTtepmaia TpyoompoBoaa (cM. pasa. 5 yactu [
«MopcKue TOABOIHBIE TPYOOPOBOABD? ),

MOTEPI0 YCTOWYMBOCTH MOABOIHOTO TpyOomposoga (cM. pa3nm. 3 yacrtu [
«Mopckue OABOAHBIC TPYOOPOBOIBDY);

IIPOBHCAHKE TPYOOIPOBOA B paifOHE Pa3MbIBA JOHHOTO IPYHTA,

HEIOCTATOYHBIH KOHTPOJIb COCTOSHHS MOJABOAHBIX TPyOONMPOBOXOB NpH
CTPOMTENBCTBE U SKCIUTyaranuu (cM. paza. 9 uyactu I «Mopckue NOABOIHBIC
TPyOOPOBOIBD?).

OCHOBHBIMH BHAAMH TNOBPSKACHHH MOJBOJHBIX TPyOONPOBOAOB SABIA-
FOTCSI PA3pPhIBBI H TPEIIHHBI 10 OCHOBHOMY METAJULy TPYOBI M IO CBAPHOMY
IIBY, CKBO3HbBIC KOPPO3HOHHBIC CBUINM, HETUIOTHOCTH COCIHHCHHH, YTOHCHHE
CTCHKH TPYOBI J0 HEJOIY CTUMBIX NPEJACIOB B MECTaX HCTHPAHHA O I'PYHT, HH-
TCHCHBHBIC KOPPO3HOHHBIC H3HOCHI, BMATHHBI, HAPYICHHAA CIJIOIMHOCTH 3a-
IUTHBIX MOKPBITUH U Ap. HauxXyammMu nocneAcTBUAMH MOBPEKACHHUH IIOABO-
JHBIX TPyOOMPOBOAOB SABIIAIOTCS YTCUKH W ABAPHITHBIC BBUIMBBI H3 HUX HE(PTH
U HE()TENPOAYKTOB, KOHAEHCATA, Fa30B M CXKIDKCHHBIX Ia30B IIPH HApyICHHH
TCPMCTUIHOCTH.
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1.2 Pa3mbIBBI rpyHTa NOA TPYOOMPOBOAOM MOTYT OBITH 00YCJIOBIICHBI 3PO3H-
OHHBIMH MPOLECCAMH, BBI3BAHHBIMH JICHCTBHCM BOJIH H TCUCHHH, THTOXHHAMHUYC-
CKHMH TPOLECCAMH NePe(HOPMHUPOBAHKS THA, YTO MPUBOAMUT K MPOBUCAHHIO TPY-
OOMpPOBOIOB HA YYACTKAX 3HAYMTEILHOH MPOTHKCHHOCTH. [1o TeM ske mpHUYHHAM
BO3MO)KHO 00paTHOE SIBIICHHE — 3aHOC TPyOONPOBOAOB, YIOMKEHHBIX MOBEPX JHA
HJTH B TPAHIICKO O¢3 3achinKh. [10/] BIHSHHEM Pa3MbIBA MECYAHOTO (TIOABHKHOTO)
TPYHTA 0CaJKa TPyOOMPOBOAA CO BPEMCHEM MOXKET YBCIHYHBATHCS, MPOU30MACT
camo3artyOneHue TpyOonmpoBoJa B MOPCKOE JHO M MOBBINICHHE €0 yCTOWYHBO-
CTH B TPYHTE.

Ha mioTHOM >KSCTKOM MM CKAJHCTOM TPYHTC IOABOTHBIC TCUCHHSA MOTYT
NPUBECTH K MONMEPSYHOMY MEPEMEIICHHIO TPYOOMPOBOAA H K JTOMOTHUTEIBHBIM
H3THOHBIM HANPSDKCHHSIM.

OOtekanue TPyOOMPOBOAA, YIOKCHHOTO MOBCPX JHA, CO3JACT 30HY MOHH-
JKEHHOTO JABJICHU 32 TPYOOIPOBOAOM (IO HANIPABJICHUIO TCUCHHUA). 3a CUET Iepe-
MaJa JABJICHHUS MPOUCXOAUT AKTHBH3ALKS MPOLCCCOB PA3MBIBA TPYyHTA B paifoHe
VKJIaJKu TpyOOmpoBoJa.

1.3 Ha yuactke, e rpyHT noJ TpyOONpPOBOAOM Pa3MBIT, OCTICAHUH UCIIBITHI-
BACT 3HAYHTEIIbHBIC N0 BEJIHYUHE CTATHICCKHUE HANPSDKCHUS OT ICHCTBUS BHY TPCH-
HETO JaBICHUA, COOCTBEHHOTO BECA, CHIIBI JIOOOBOTO CONMPOTHBICHHS MOTOKY, TH-
JIPOCTATHYCCKOTO JABJICHHS M JUHAMHYICCKHE HANPSDKECHHS OT 3HAKONICPEMEHHBIX
THAPOAMHAMHYCCKHUX CHII, BBI3BIBAKOIIUX KOJICOaHHsI (BUOPALHIO) TPyOOMpOBOAA.

1.4 OnmHo¥t U3 MPHYKMH Pa3MBIBOB JHA B PAifOHE MPOKJIAIKH TPYOOIPOBOIOB
MOJKET CIIYKUTh BO3JCHCTBHE MOIIHBIX MOTOKOB BOABI OT PAa0OTAIOIIETO IBIIKH-
TEJI CYA0B Ha MEJIKOBOAbE. OMAacCHOCTh TAKOTO BO3ACHCTBHUS BO3PACTAET C YMEHb-
LIEHUEM 3aIIacOB IIyOHHBI IO JHUIIEM CYAHA H YBEIMYCHHUEM MOIIHOCTH CyI0-
BOTO JBIDKHUTEIIAL

1.5 3HaYUTETPHYI0 OMACHOCTDH ISl TIOJBOJHBIX TPYyOOIPOBOIOB, OCOOCHHO
HA MEJKOBOTHBIX YYACTKAX, U B PAHOHAX CO 3HAYHTEIBHBIM KOJICOAHHEM YPOBHS
BOZBI, MPEACTABIIIOT MEXaHUUECKHE MOBPEKACHIS TPYyOOMPOBOIOB U UX ITOKPHI-
TUH AKOPSAMH, KHJIIMH CYJO0B, TPaJaMH, BOJOKY IIAMH, JISAOBBIME 00pa30BAHIAME
U JPyTUMH OOBEKTaMH.

1.6 B permoHax, akBarOpuH KOTOPBHIX 3HAYMTEIBHOE BPEM: IOAA MOKPBITHI
JIBAOM, HAMOOJBIIYIO ONMACHOCTD AJISI IIOABOIHBIX TPYyOOIIPOBOAOB IPEICTABIIAIOT
nenoBbie 00pa3oBanusa. OHH OTIHYAOTCA OOJBIIMM PA3HOOOPA3HEM, H3MCHYH-
BOCTBIO CBOMCTB M MOTYT CYIIECTBOBATh B JIFOOBIX IPOSBICHHAX. POBHBIH JICT,
JeJ ¢ LIyroi mojg HUM, TOPOCHI, CTaMyXH, aiicOepru. PasHele BHIBI ICI0BBIX 00-
Pa30BaHHH OKA3BIBAIOT PA3HOE BIHAHHC HA KOHCTPYKUHH TPyOOHMPOBOZOB IPH
MOHTA)KE U B YKCILTY aTALIHH.
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ITo MakCHMATPHOH TOJIIMHE MPHIAWHOTO M APCH(PYIOMET0 POBHOTO JIbJa
JeT0BbIc 00pa30BaHMA MOJKHO PA3ACIHTh HA YCTHIPE KATETOPHH. JISTKUE — 0
30 cm, cpeanne — 1o 100 oM, Tsokensic — 10 200 cM B OUCHB TAHKETBIC — O0JIce
200 cm. Torga BCe MEPCHEKTHBHBIE HA HS(TCTA30HOCHOCTh AKBATOPHUH MOPEH
Poccuu MOXKHO pas3Ac|Th HA IATH Kareropuii (Tadn. 1). Ciaeayer OTMETHTS, UTO
JICIAHBIC MO POBHOM TOJMIIUHBI B POCCHHCKHX MOPAX HAOMIOTAIOTCA JTAJCKO
HC BEC37C.

Ta6auna 1
Kimaccupuxaims nepcrneKTHBHBIX Ha He(pTerazoHOCHOCTH aKBaToOpHii Mopeii Poccum
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=53 5 g o 5 a4 g & a
=E=T-] < SE B =3RS )
523 % 5 = 3 2% HE 5 = o =
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= L9 H = K a, O
Qo 8 9 9 g =
o o
,‘2 ) O Q :
= Q
['myOunbI MOpSI, M 30 -200 70 —330 15-100 0-10 50-150
JlenoBbie ycoBus Jlerkne Jlerkue, Cpennue, OueHp OueHbL
cpenHHe TSDKEJIbIC TSDKeJIbIe TSDKEJIbIC
Cpeasss npoIoJDKUTEIb- 0-2 0-2 3-9 9-10 9-10
HOCTb JIEIOBOTO IepHoa,
Mec.

AHaH3 Ce30HHON H3MEHIMBOCTH KHHCMATHIECKUX H MOP(POIOTHICCKHX TIa-
PaMETPOB JICAIHOTO MMOKPOBA AKBATOPHI MCCTOPOXKICHHI HC()TH M ra3a apKTHYC-
CKHX U JAJTbHCBOCTOYHBIX MOPEH POCCHM MOKA3bIBACT OTCYTCTBHE HX AHAIOTOB B
MHPOBOH MPAKTHKE.

1.7 Cpeau AMHAMHYECKUX SBICHHH, UMCIONIMX MECTO B MOPCKOM JICISTHOM
MOKPOBE, 0CO00€ MECTO 3aHHUMACT Apcii() KPYMHBIX JCAOBBIX 00Pa30BAHMIMA, KO-
TOPBIC TIPH B3AUMOACHCTBHH C MOPCKHM JTHOM MOTYT TPHBECTH K €TO SK3APAIHH.

BeposSTHOCTD 3K3apalHi MOPCKOTO JHA JICTOBBIMH 00Pa30BAHIAMHE, BO3MOXK-
HOCTb MOABJICHHUA KOHLICHTPHUPOBAHHBIX JOIOJHHUTCIBHBIX HAIPY30K HA IMOABOA-
HBIC TPyOOIPOBOABI OT CTAMYX M OCEBIIHX HA TPYHT aiicOEpProB MOIYT OKa3aTh
ONPEACIIOIEE BIMAHUC HA BHIOOP Tpacc TPyOONIPOBOAOB, MX KOHCTPYKIIHIO,
BCIIMYUHY 3arayOJICHHS B MOPCKOC JHO, CE30HHBIC CPOKH BEICHUSA MOHTAKHBIX
padoT, a rIaBHOE — HA HE30MaCHOCTh MOCTPOHKH H IKCILTyaTAllHH.
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1.8 HeopamHApHBIH MPOLECC MPEACTABILICT COOO0H ABICHHUE PAa3MbIBA MOPCKO-
TO HA BOPOHKAMHU TaJbIX BOA. BOPOHKHM pa3MbIBa MPEACTABILIFOT COOOH KPaTephl,
C(hOPMHPOBAHHBIC HA MEIKOBOAHBIX YUACTKAX JHA. PEUHBIC U TAlIble BOIHI, CTE-
KAKOINUC BSCHOM MPH TASHUH CHETA HA MOBSPXHOCTH TPHIIAS, YePe3 HMEIOLIUECS
TIPOMOUHBI IIPOHUKAFOT MO JIEA M YCTPEMIBIFOTCS ¢ OOJIBIION CKOPOCTHIO BHU3 MO
BEPTHUKANH. 32 CYET CHJI HHCPLHH U TPABUTAIINH MIOTOKH 3THX BOI 3aKPyYHBAIOTCA
H Pa3MBIBAIOT BOPOHKHU B JHE MOPS IIyOHHON B HECKOJIBKO METPOB.

Camu o cebe BOPOHKH Pa3MbIBa ONIACHOCTH A1 HOJBOIHOTO TPYOOMpPOBOAa
HE NPEACTABILIOT, HO OO TPYOOIPOBOJ, OHU CHOCOOCTBYIOT OIACHOMY IIPO-
BHCAHUIO M CO3JA0T YCJIOBUS YSI3BHMOCTH TPYOOIIPOBOJA CO CTOPOHBI JICIOBBIX
KHJICH TOPOCOB M CTAMYyX, a4 NMPH HAJTHYMH OTKPBITBIX BOA — AKOPEH M Apyrux
00BEKTOB.

1.9 3HaynTETBHBIE ILIOMAIN APKTHIECKUX MOPCH HAXOIATCS MOX MEP3IBIMA
TPYHTAMH C Pa3IHMYHBIMU I'€OKPHOJIOTHYECKMMH ycaoBmaMH. [Ipu mpoxnagke B
3THX IPYHTAX TPy OOIPOBOAOB, TPAHCIIOPTHPYIOIIHX Y ITICBOAOPOIBI IPH TEMIIEPa-
Type, MPEBHIIAOMICH TEMIEPATy Py OKPY KAFOIMIX MEP3JIbIX TPYHTOB, HOCICIHUE
HAYMHAIOT OTTAUBaTh U OCEAATh. JTO MOXKET IPUBECTH K OTOJICHHIO TPyOOmpo-
BOJA, COIMPOBOKAAIOINEMYCSI BOSHHKHOBCHHEM JONOIHUTEILHBIX HAPSDKCHUH B
TpyOe U APYTHUX COMYTCTBYIOLIMX OTPHLATEILHBIX SABJICHHUI.

HJI}I NPOTHBOCTOAHUA NCPCUUCICHHBIM HCTATHBHBIM SABJICHHAM BLI60py BC-
JIYMHBI 30Ty OICHHS TPYOOTIPOBOAA B MEP3JIbIA TPYHT JO/DKHO MPEAIIECTBOBATH
YETKOE TEXHUKO-IKOHOMHYECKOE OOOCHOBAHHE, 4 TAKIKE JOJDKHBI OBITh IIPHHSATHI
JAOTIOTHUTCJ/IbHBIC 3allIUTHBIC MCPBI. K Takum MCpaM, HAMPUMECP, MO’KHO OTHECTH
HOPUMEHEHHE TPYO C MOIHOM TEIIOU30JIHCH (TOJMIUHON B HECKOJBKO CAHTH-
METPOB), 3aKPBITOH 3AIIUTHBIM METAJUIMYECKHUM KO>KyXoM. IIpH OTHOCHTEIBHO
HEOONBIION MPOTSHKCHHOCTH YYACTKOB C MEP3JBIMH IPOCAJAOYHBIMH IpyHTa-
MH BO3MOKHO PACCMOTPCHHC BapHAHTA HMHKCHCPHOW 3aINHMTHI TPyOONpPOBOAA,
HPEAYCMATPHBAIONIETO COBMCIICHHYIO B OJHOM TPAHINEE MPOKJIAAKY OCHOBHOTO
TpyOOIpOBOA H COIY TCTBYIOIIETO TPYOOMPOBOAA — CIy THAKA MAJIOTO AHAMETPA,
HMEIOIIETO OTPHIATEIBHYI0 TEMIIEPATY Py.

1.10 B pernonax ¢ MoBBIIICHHOH CEHCMUYECKOH aKTHBHOCTBIO MOTYT IPO-
HCXOJMTh CIBUIOBBIC ABJICHHS I'PyHTa, OCOOCHHO IO HAKJIOHHBIM CJIOAM, 00pa-
3ys aedopmamuy nosepxHoCTH qHA. OOpa30BaHHUC IyHAMH MOXKCT TAKOKe HMPH-
BECTH K OOJIBIIAM Pa3MbIBaM JHA M YBCIHUYCHHAIO THAPOCTATHYCCKOTO JABICHUI
Ha TpyOBbL [T03TOMY 1pH BHIOOPE TPACCHI TPYOOIPOBOAA HEOOXOAMMO MIPOBOJUTH
AHAIH3 TEOJOTHYESCKOTO CTPOCHHUS TPYHTOBOTO OCHOBAHUS U T€OAMHAMHYCCKUX
PHCKOB.
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2 3AIIMMTA MOABOAHBIX TPYBOIIPOBOIOB .
OT THAPOANHAMHAYECKHAX U MEXAHUYECKHUX BO3AECTBHAK

2.1 O0mue TpedoBaHust
2.1.1 JIna obGecrmeycHUs 3aIMUTHl MOJBOJHBIX TPYOONPOBOJOB OT MOBPEIK-
JCHHA, HX OecmepeOoifHOM U 6e30macHOi PadOThl BOMOXKHO IPUMCHCHHC Pa3-
JHYHBIX CIIOCO00B, OOBIIMHCTBO M3 KOTOPBIX HCOOXOXUMO MPOPadoTaTh emic HA
CTamUAX MPEAICKU3HOTO H 3CKH3HOTO MPOCKTHPOBAHKA. K HHM MO)KHO OTHCCTH:
Pe3epBUPOBAHUE, BBEICHHUE OTPAHHYUCHUI HA MHHAMAJIBHO JOITY CTHMOE PAcCTOsI-
HHE MEKIYy MapaJUICIbHO MPOKIAABIBACMBIME HHTSIMH TPyOOIPOBOAOB, YKIAIKY
B TPAHIICIO C MOCTCAYIOMEH 3aCHIMKOMH, YKPEIUICHHE THA B MEJIKOBOIHBIX, IPH-
00HHBIX 30HAX U OEPErOYKPEIUICHUE B PAHOHE IEPEXOTHOTO YYACTKA TPyOOmpOBO-
Ja, TOABEPKEHHOTO HAUOOJIbIIEMY BOJTHOBOMY BO3JCHCTBHIO.
2.2 Pe3epBupoBanue
2.2.1 JIna obecrieyeHUs HAS)KHOCTH TPAHCIIOPTHOW CHCTEMBI JOITYCKACTCS
Pe3epBUPOBAHHIE MOABOTHOTO TPYyOOIIPOBOAA Iy TEM IPOKIIAAKH PE3SPBHOM HUTKH
TapaIIeabHO OCHOBHOM. LlenecooOpa3HoCTh pe3epBHPOBAHHES JOJDKHA OBITH MO~
TBEPIKACHA COOTBETCTBYIOIIUM TEXHHKO-3KOHOMHYECCKHM 000CHOBAHUEM.
2.3 PaccrosiHne MexkAy Napa/uie/ JbHbIMH HUITKAMHU TPY0OONPOBOI0OB
2.3.1 IpaBuibHbIA BBIOOP PACCTOSHHA MEXIYy MAPAJUICTLHO MPOJIOKCHHBI-
MH TpyOONPOBOJAMH B 3HAYUTEIBHOM CTENEHH 00cCIEUHNBACT OE30MACHOCTD IKC-
TUTyaTalMi MOABOAHOTO TPyOOMpoBOga M OcCHEePeOOHHOCTh TPAHCIOPTHPOBKH
pabounx cpex. PaccrosHue MeXIy mapaicibHBIMH HHUTKAMH TPyOONPOBOIOB
OIpeeNIeTC, HCXOAA U3 YCIOBHIA, IPH KOTOPBIX aBAPHS K KaTacTpoda OxXHOTO
TpyOOIIPOBOJA HE MPUBOAUT K BBIXOAY U3 CTPOS ONMMKAMIIETO MApaieIbHO HIY -
IIET0 IPYTOTO TPYOOIpPOBOaA.
2.3.2 B ofmeM ciy4ae, pacCTOSHAEC MEKAY MAPAUICIBHBIMH HHTSIMH TOJ-
BOIHBIX TPYOONPOBOIOB CEAYET HA3HAYATh, MCXOAS M3 HH)KCHCPHBIX TCOJIOTH-
YECKHX M THAPOJIOTHYCCKAX YCIOBUH, pe:KUMOB paboThI IO 000PYAOBAHHIO MOA-
BOZHBIX TpaHIICH (eCITU Mpeay CMOTPEHBI), YI00OCTBA YKJIAAKH B HUX TPYOOIPOBO-
JIOB, COXPAaHHOCTH HPOKJIAIBIBAEMOTO TPyOONPOBOAA B CIydYac aBapHH HA Mapa-
JICITBHO YI0KCHHOM TPyOoIpoBoze. B moboM ciiydac, MUHHMAIBHOC PACCTOSHHE
MEKAY MapajuieIbHBIMH HUTSIMH MOABOJHBIX TPYOOMPOBOIOB JOKHO COCTABIIATS:
JUTS TA30IPOBOOB, 3aTTyOIIEMBIX B MOPCKOE THO!
30 M — mpu auamerpax A0 1000 MM BKIFOUUTEIIBHO,
50 M — mpu aramerpax 6oaee 1000 M

JUTS TA30IIPOBOOB, MPOJIOKEHHBIX MOBEPX MOPCKOTO JHA:
100 M — nmpu BceX 3HAYCHUAX JHAMETPOB.
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Jns vere- u HE(PTEMPOAYKTOMPOBOJOB 3TH PACCTOSHHSA MOTYT OBITH TAKHUE
JKe, KaK M JUIS TAQ30MPOBOJIOB, a MPU JOCTATOYHOM OOOCHOBAHHH M C COTIACHS
Perucrpa oHE MOTYT OBITH YMCHBIICHBI.

2.4 3aruy0jienne Tpy0onpoBoI0B B TPAHIIEIO C MOC/IETYIOIIEi 3aChINKOI

2.4.1 D(phexTHBHON MEpOH 3aIMUTHI MOIBOXHOTO TPYOOIPOBOAA OT Paspy-
MIAFOIIETO BO3ACHCTBHS BOJH, TCUCHHI, IITOPMOB, JTEIOBBIX 00pa30BAHMMH, MEXa-
HUYECKHUX MOBPESKICHUN SKOPSIMHM, TPAJaMH, BOJOKYIIAMH U T. II. ABIACTCH 3a-
DIyONICHHE €0 B TPAHIICIO C MOCIICAYFOIICH 3aChIMKOi. DTO BEChbMa TPYAOEMKOE
H JOPOTOCTOSIICES MEPONPISTHE, CBA3AHHOS C MPOBEACHUEM OOIBLIOTO 00BeMa
TIOJBOIHBIX 3EMIISTHBIX PaOOoT.

2.4.2 HeoOX0auMOCTh H CTCIICHB 3ar1yOleHIA TPYOOIPOBOAA ONPEACIIIIOTCA
THAPOTCOJIOTUICCKUMH YCIIOBUAMM PCTHOHA, BEPOATHOCTBH) IMOBPEKACHUA TPY -
0ompoBOaa B PE3YJIBTATC BHCUIHUX W BHYTPCHHHX BO3ICHCTBHI, SKOHOMMYCCKH-
MU COOOPaKCHHUAMH.

Ha MenxoBoabe, 0COOCHHO MPH BEPOSTHOCTH MOSBICHHUS JICIOBBIX 00pa3oBa-
HHH, 3arTy0ieHue TpyOOPOBOAOB 0043aTeIbHO. YKIIAAKA TOABOJHBIX TPYOOMPOBO-
JI0B Oe3 3artyOneHus 1 Oe3 3aChIIKK BO3MOKHA JHIID IPY OONBIIMX IIyOHHAX, Of-
HAKO B MPHOPC/KHBIX 30HAX 3AECh TAKKE CICAYET OCY IECTBIMTD 3anTyONCHHE TPY -
60mpoBoa0B. OTHOCHTEILHO OC30MIACHBIMHI MOYKHO CYHTATh ITyOHHBI OT 25 — 30 M
u O6osiee. Menbue riyOuHbI TPeOyr0T 0c00010 paccmorpenus. [Ipu arom HaubOomee
HAJCKHBIM OYZIET TO PeLICHHE, KOTOPOE OCHOBBIBACTCA HA CAMOM THIATEIHHOM H3Y -
YCHHH PaliOHA TPACCHPOBKH TPYOOMPOBOIA I KAYKIOTO KOHKPETHOTO CIy4as.

2.4.3 3arnyOneHue TpyOOMPOBOIOB B MOPCKOC THO OCYIIECTBIBIIOT OOBIMHO
MyTeM VKJIAAKHA B NMPEIBAPUTEIHFHO BHIKOMAHHBIC MM MOJIYYCHHBIC PA3MBIBOM
TpaHmed. Pa3paboTka CKaIbHBIX TPYHTOB JOIMYCKACTCS KAK CKAIOAPOOHTCIIbHBI-
MH YCTPOHCTBAMH, TaK M B3PBIBHBIM CIIOCOOOM, U YET0 HEOOXOAMMO COIJIACO-
BaHUC ITON TEXHOJOTHH C HAJ30PHBIMH OpPraHaMu. IIpOCKTHEIH MPOQHIb TPaH-
IIEH 4YaIle BCEr0 MPUHHMAETCS B BHAC Tpaneuuu. TpeOoBaHHS K 00yCTPOHCTBY
TPAHIICH U BHIOOP OCHOBHBIX TCOMETPUUCCKHX MAPAMETPOB (KPyTH3HA OTKOCOB,
IIMPHHA TPAHIIECH, PACCTOSHHE 0T OOKOBOM MOBEPXHOCTH TPYOBI 10 KalOelst CBAZH
H T.IL) C YYETOM CBOOOIHOTO MPOXOIA BOAONA3A AT OCMOTpa TPyOOIpoBoAa Imo-
CJe YKJIaAKY B TPAHIICIO, 00BEMOB JOHHBIX HAHOCOB, JHAMETPOB TPyOOIpoBOaa
Y BEJIMYUHBI 3arTy OJICHUS IPHBOAUTCS B TEXHAUCCKOM MPOEKTE.

2.4.4 BO3MOXXHO OCYIICCTBIATH 3arayOncHue TPyOOMpOBOJOB MOCIC HX
YKJIAIKH HA THO C IIOMOIIBIO TPYOO03arTyOuTeILHBIX CHAPSAOB UK JPY THX CIICIH-
ATBHBIX MEXaHU3MOB. Tpy003artyOHTe IbHbIC CHAPAABI HCIIOIB3YFOT IPH BO3MOXK-
HOCTH TIPEABAPHTCIBHON YKIAAKH TPyOOIPOBOAA MO €CTECTBCHHOMY pembedy
JTHA C AOIYCTHMBIMH PAIHyCaMH H3THOA M IIPH OTCYTCTBHH CKAJIBHBIX TPYHTOB.
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2.4.5 Ilpu HamuyuM JEAOBOTO MOKPOBA HA MEJIKOBOJABLE TPAHINES MOXKET
NPOKJIAABIBATECS MEXAHM3MOM, OCYIIESCTBILIIOMHUM CBOIO PabOTy depe3 oTBep-
CTHSA BO JIBIY.

2.4.6 Poct riyOuHbI TpaHmen TpeOyeT MPUIOKSHUS BCE OOJIBINMX YCHITHI,
MO3TOMY IIyOOKHE TPAHIICH CIICAYET MPOKIANBIBATL 32 HECKONBKO IPOXOIOB.
ANBTCPHATHBOM 37CCHh MOXKCT CJIy>KUTh PHIThE 00JIE€ Y3KHX TPAHIICH C YKPCIIe-
HHEM HX CTCHOK OT BO3MOKHOTO OOpY LICHU A NEPEABIKHBIM IIUTOM.

2.4.7 TpyOonpoBOAbI, YJIOXKCHHBIC B TPAHIICH, 3aCHINAKOTCA IPYHTOM 10
MPOCKTHBIX OTMETOK, YCTAHABIMBAEMBIX C YYETOM MPEAOXPAHECHHUS TPyOOmpo-
BOZOB OT BCSIKOTO POAA MEXaHHMYECCKHUX BO3ACHCTBHH. YIIOXKCHHBIH HA JHO TPaH-
LICH W HCTBITAHHBIA TPyOOIPOBOX MEpeXx 3aCHIMKOM JOJDKEH OBITH OCMOTPCH
BOAOJIA30M.

B mponecce BOA0IA3HOTO 00CTIECIOBAHMA OMPEACIAFOTCA:

JIOKAJIbHBIC MOAMBIBBI (Pa3MbIBBI), IPOBHCAHKS M CABHTH TPyOONmpoBOAA IO
OTHOHICHHIO K lTpOGKl‘HOf/'l OCH TPACCHI, OTKIIOHCHHUA OT MPOCKTHBIX OTMCTOK;

HApYLICHHUS BHCITHUX AaHTHKOPPO3HOHHBIX MOKPBITHIA,

HAPYIICHAS LETOCTHOCTH CIUIOIIHBIX OAJUIACTHBIX IOKPHITHI H IPABHIIb-
HOCTb PACTIOJIO’KCHHSA 0aJIACTHBIX TPY30B HA TPYyOOIPOBOAE.

Mecrta oOHapykeHHBIX AC(PCKTOB 0003HAYAOTCA Oy HKAMH M MPHHHMAFOTCS
MCPBI 0 TUKBHIAIUHA 3THX Z[e(l)eI(TOB.

2.4.8 Tlocne yxiaakd MOABOAHBIC TPYyOONMPOBOABI 3aCHITAIOT O OTMETOK,
NPEIyCMOTPCHHBIX TCXHHYCCKHM 3aJaHUCM. TOMIMHA CI0A IPyHTa Hag Tpy-
060IpOBOIOM JODKHA ObITh HE MCHEE MPOCKTHOM MIIM NMPEBBIIIATH MMPOCKTHYIO HE
6onee ueM Ha 20 cM.

Croco6 3acChIKH TPAaHOICH BHIOHPAIOT B 3aBHCHMOCTH OT MPOU3BOACTBA pa-
00T B 3UMHHI W JICTHHH NICPHO/BI, INUPHUHBI TPAHIICH, IlyOHHBI BOIBI, CKOPOCTH
TEUCHHS H 00BEMOB 3¢ MJISIHBIX PadoT.

Ecimu mo (pu3HKO-MEXaHUYCCKHM CBOMCTBAM MECTHBIH TPYHT HE NMPHIOACH
JULSL 3aCBIIKH, TO €10 3aMEHSIOT NPHBO3HbIM. MIHOIIA, U COOTBETCTBY FOIMX YC-
JOBHAX, U 3aCHINKH TPAHIICH C TPyOOIPOBOAAMH HCIIONB3YIOT ABICHHE 3aHOCA
TIPH MICCYAHBIX HAHOCHBIX TeUCHMAX (CM. 1.1), a Taroke 1y1d caMO3amnoHEHHS BO-
poHOK pa3mbiBa (cM. 1.8), YTO MO3BOJLIET 3HAYMTECIPHO CHU3UTHh CTOUMOCTD MOJA-
BOJHBIX 3CMJISTHBIX PAOOT.

2.4.9 B HCKIIOYMTCIBHBIX CIIy4asdX, €CIH 3ariyOJCHHE MOABOAHOTO TPY-
060MpOBOJA OKA3BIBACTCS HCIKOHOMHYHBIM, A MPOTSHKEHHOCTD MOABOJHOTO IEpe-
X0Ja OTHOCHTEJIHO HEOOJIBIIOH, MOABOJHBIH TPy OOMPOBO MPUTPY KAFOT MEIKA-
MH C MECKOM, KAMCHHO# HaOPOCKOH, MarpacaMH pa3JU4HBIX THIIOB, IIOKPHIBAIOT
TIOJTMMCPHBIMH NIUTAMH, JKEJIe300€TOHHBIMH TUIHTAMH M HX COYCTAHUSMH.
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2.4.10 Ina obecrmeueHus OS30MACHOCTH HHOTAA TPACCy IMOABOJHOTO TPY-
60IpoBOIa MEPEHOCAT B 30HY C 0oJice ONATONMPHATHBIMHA YCIOBHAMH IS CTPOH-
TEJILCTBA U AKCIUIYATALUH, XOTS 3TO U MOYKET IIPHBECTH K Y BEJIMUCHHIO MPOTIKCH-
HOCTH H CTOUMOCTH TPyOOTIPOBOA.

2.4.11 B ;mo0oM ciryyae A/ ONPEASICHHS TPACChl MOABOAHOTO TPYOOIPOBOIa
M HEOOXOAMMOH BEIMYHHBI €10 3arIyOaeHII TpeOyeTCsl MPOBEACHHE BCECTOPOH-
HHUX HCCJICIOBAHHUH IPEANONIAraéMOT0 paioHAa MPOKIAAKH TpyOomposoaa. OHH
JIOJDKHBI BKJIIOYATh TINATEILHOE M3y4YCHHE penbeda mHa, IIyOuH, coCTaBa JOH-
HOTO IPyHTA, CTATHCTHYCCKUX JAHHBIX O BETPE, BOJIHCHUH, TCUCHHUH, JIOKATLHOM
nepe()oOpMHIPOBAHHH MOBSPXHOCTH HA BO BPEMCHH, MPOJOILKHTEIBHOCTH JICIO-
BOTO NEPHOAA, JHHAMHKE JISIOBOTO MOKPOBA, 0COOCHHO KPYIMHBIX JICAOBBIX 00pa-
3oBaHui. HeoOXommMo Taroke 3HaTh MECTHBIE OCOOCHHOCTH — HAIYHE MEP3IIBIX
TPYHTOB HOJ MOPCKHM JHOM, BEPOSTHOCTh TCIUIOBOTO BO3ACHCTBHSA, TPAHCIOP-
THPYEMOTO TI0 TPyOOIPOBOAAM MPOAYKTA HA MEP3JIBIC TPYHTHI, 00PAa30BAHHE BO-
POHOK pa3MbIBa JOHHOIO IPYHTA U JP.

2.4.12 XecCTKOro HOPMHUPOBAHMS BEIMYHHBI 3aLIyOJCHHS MOABOIHOTO TPY-
0ompoBOIA HET U, B IPUHLHUIE, OBITh HE MOXET. B K’KI0M KOHKPETHOM CIIy4ac,
JI KQKIOTO KOHKPETHOTO TPyOOMpoBOAa BOMPOC O €ro 3aIUTe H 00CCICUCHHH
0€30IaCHOCTH SKCIUIYaTALMH JODKCH PEIIAThCA HHAWBHAYATHHO, OCHOBBIBASICH
HA WCCIEIOBAHMAX OOCTAHOBKH B PaliOHe NMPOKIATKH TPAcCHL. UeM TmareiabHee
OyZyT BBINOJHEHBI 3TH HCCIICIOBAHUSA, TeM Oojec 0OOCHOBAHHO MOXET OBITH
OIPEACIICHA BEMYMHA 3arIyOICHI TPyOOpoBoAa U oOecneueHa 0e30MacHOCTh
€T0 KCIUTyaTaIHHL.

HexoTopbie 0000I1CHHbIE PEKOMEHIALIH IO BEJTHYUHE 3aTTyOJICHUS MOIBOJHO-
10 TpyOOIpPOBOAA B TPYHT MPHBEACHHI B TA0M. 2. ITpu 0TCy TCTBHM 6071€e HAIEKHBIX
CBEJICHHUM OHU MOTYT OBITh HCIIOJIb30BAHBI HA MEPBBIX 3TANaxX MPOSCKTUPOBAHUS ITOA-
BOAHOTO TpyOompoBoaa (cM. 8.3 yactu | «Mopckue moaBOAHBIE TPYOOIIPOBOIBD?).

Tabnuma 2
PexoMeH/IaLMH 110 BHIGOPY BeIHUYHHBI 3arTy GIeHH s IX TpyGomnp
IIpeoGnanarommmii
Ne aKTOp BHEIIHETO
axrop . Bennuuna 3anmyGieHus IIpumedanue
n/n BO3/ICHCTBHSA
Ha TpyGonpoBos
1 2 3 4
1 | Kpynnsie nemo- Benuunna 3antyOeHES ONpeesseTcst MakcuMalb- | PekoMe Haamus
BbIe o0pasoBanusi | HoM LIyGHHOM Gopo3/ibl aKk3apanuu mwnoc 1,0 M naHa Ge3 ydera
SKCTpeMaJbHBIX
CcIIydaeB
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IIpodonoicenie mabn. 2

1 2 3 4
2 | Boponku pasmbiBa | Bermunna 3antyOneHHs cllaraeTcsl U3 TIyOHHBI Bo-
MOPCKOIO JHa Ta- | ponku mmoc 1,0 M
JILIMH BOJAAMH
3 | Mepzisie npunon- | Ilpu npoknanke TpyOOIPOBOJOB, TPAHCIOPTHPYIO-
HBIC TPYHTHI mux YITICBOOOPOALI IIpH TEeMIICpAType, IIPCBRINIAO-
el TeMIepaTypy OKpY:KAOIHX Mep3JbIX TPYHTOB,
BJTMYHHA HX 3arTyOIeHHS TOJDKHA BEIOUPATHCS HCXO-
JSL M3 YCTIOBHI, OIpeIeiFICMBIX pacdeTaMy ¢ HCIIOTb-
30BAHHEM YHCIICHHBIX METOOB, KOTOpPhIE IIO3BOIIIH
Obl HCKJIIOUMTHL IPOIleCC OTTAHBAHUA M OCSJAHHSL
CIIOCOGHBIN IIPUBECTH K «OTOICHUIO) TpyOOIpoRoaa
4 | Pasmseipsl foHHO- | BenmumHa 3anmyGiaeHus onpenesieTcss MaKCHMAllb-
TO IPyHTa Tede- HO BO3MOKHOH IIyOMHOH pa3MBITOTO TPYHTA ILTIOC
HUSAMH, BOJHAMHU, 1,0m
MIOTOKAMH OT pa-
foTaromux cyno-
BBIX JOBHIKHTENCH
5 | Teuenus, B ycioBHAX CKaJbHBIX TPYHTOB, BBIXOMSIIHMX Ha
BOJTHeHUS IIOBEPXHOCTh JIHA, BEJIMYMHA 3arIyOneHHs Ipea-
CTaBJIeT CYMMY, PaBHYIO JHaMeTpy TpyOoIpoBoja
mwioc 0,5 M
6 | CnBuropsle C y4eToM CKOPOCTH TeUeHHs U BOJIHEHHS BHIOOD Be-
TOpHU30HTAJbHbIE | JINUKHBI 3aDTyONICHHS JODKSH OBITh TaKUM, YTOOBI
HepeMe e HUs WCKITIOUHTh OTACHBIE C/IBUTOBbIE TOPH3OHTATHHBIS
TIepeMe e HUS
7 | SIkopenme  Mop- | Benmumna 3antyGrnenus B paioHax Bo3MoxkHOTO | McmoaszoBanue
CKHX  TeXHHYe- | SIKOPSHHUS CYAOB WIH JPYTHX TeXHHUSCKHX CPE/ICTB | TPAJIOB,  BOJIO-
CKHX CPeJCTB MIPUHHUMAETCS paBHOHM 2,5 M Kyll M Jpyrux
8 | Oxonornueckas IIpy  mpoXOKICHUH TPYyOONPOBOTIOB TON JHOM | GYKCHpYeMBIX
THCTOTA BOJ TIPECHBIX 038P M BOJOSMOB BeJIMUMHA MX 3anTyOiieHud | 10 JAHY OGeKTOB
OTIpe/IENSIeTCS U3 YCIOBHH, OJTHOCTHIO HCKITIOUAIONUX | JOJDKHO YUHTHI-
HapYIIEeHUe SKOIOTHISCKOH YHCTOTHI OTHX BOAOEMOB | BaTbCsl OTACIBHO
9 | CioxHocTh ITpu HeBOZMOXKHOCTH OOecTieueHUsT TpeOyeMo Be-
OCYIEeCTBICHHUS JMYHUHBL 3arIyONeHus Tpaccy TpyOompoBofa cie-
3arTyOneHus JIyeT HMepeHecTH B 30HY ¢ Oosee OnaronmpHsTHBIMA
VCIIOBUSAMH JUISL CTPOHTENILCTBA U DKCILTyaTalliu
10 | KpymnHble B patioHax ¢ kpyIHBIMH JIe/TOBBIMH 0OpazoBaHmsiMH | PekoMeHnanuu
JIeTOBBIE BEJIMUHMHA 32Ty OiIeHHS MOYKET ObITh PUHSTA paBHOM | JaHbl Ge3 ydeTa
ofpazoBaHus1 HYJTE0 (TIPOKJIa/IKa MOBEPX JHA) TPH MOJIOKHTEIBHBIX | 3¢TpeMaIbHBIX
pe3yibTarax CTaTHCTHUeCKOH 00paboTku Mopdo- | yeropwmi

METPHYCSCKHUX I1apaMeTpOB JISOBBIX 00pa3oBaHHM,
JIOKA3BIBAIOIIUX OTCYTCTBHE DK3apallué ¢ 3aJaHHOH
obecneueHHOCTRI0. Kak mpaBmio, 5To ycnoBHe Mo-
JKET BBHIIOJIHATLCS Ha TTyOHuHax oT 25 — 30 M u Gouee
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ITPHJIOKEHHUE 2
KOJIMYECTBEHHBIE ITIOKA3ATEJIN AHAJIU3A PUCKA

1 OBIIHE MOJIOKEHUA U XAPAKTEPUCTHKH

1.1 TloHATHE PHCKA MPHMEHACTCS UL H3MCPCHHUS OMACHOCTCH, OOBCKTHBHO
COIY TCTBY FOIIMX NPOMBIIUICHHOH ACATCIBHOCTH U MPOSBILIFOIIUXCS B BAIE aBa-
PHH, IPUBOAIIMX K yIIEPOy 300POBBIO M THOCIH JIOACH, BPEAHBIM BO3ACHCTBH-
M Ha OKPY KAFOIMYIO CPeAy, pa3pyLICHUsIM MAaTEPHAIBHBIX O0BEKTOB H MOTEPIM
HAMYIICCTBA U BBITOOBI.

1.2 M3mMepeHue prCKa IPOH3BOAUTCS MyTEM ONPEACIICHHUS CTCICHA PHCKA KAK
COBOKYTHOCTH NOKA3aTeacH pUCcKa U UX 3HauYeHuH. CTeneHb OmpeiesIeTCs Mo pe-
3yJBTaTaM aHAJIN3A PHCKA, KOTOPBIH CIyKUT CPEACTBOM BBIABJICHHS CyIECCTBYIO-
IMX ¥ MOTCHUMAIBHBIX OMACHOCTEH, ONPEACTICHHS HEXKEIATeIbHBIX COOBITHH C
OLICHKOH BO3MOKHOHM YaCTOTHI M NMOCTIEACTBUI HX BO3HHKHOBEHHSA, H Pa3pabOTKU
PCKOMEHAAIMH MO PeaM3aliy MEP MO YMEHBIICHHIO CTCIICHH PHCKA B CIIy4ac
TIPEBBIICHUS IPHEMIICMOTO YPOBHS PHCKA.

1.3 B 3aBUCHMOCTH OT LENCH aHamM3a pUCKA M HMEIOIeHca uHpopManuu
HCIOJB3YIOTCA KOJMHYECTBCHHbBIC MJIM KAYCCTBEHHBIC MOKA3aTEIH M METOABI
aHaIU3a PHCKA.

ITpu KOTHYECTBEHHOM aHAJIM3E OCHOBHBIC PE3YJIBTATHI MOIYYArOT IyTEM pac-
YETA YHUCJICHHBIX NTOKA3aTEICH CTEIICHU PHCKA.

IIpu xa4eCTBEHHOM aHAIM3E €TO PE3yIbTAThl MPEACTABILIIOTCS Iy TEM PAHIKH-
POBaHHA W/HIH KIACCH(PHKALUMH YaCTOT BOHHKHOBCHUS U MOCJICACTBHUI aBapHid C
HCIOJIF30BAHHEM 3aPAaHEE OMPEACICHHBIX OLICHOK H/HJIM MHCHUH KBATU(HIUPO-
BAHHBIX 3KCIIEPTOB.

Pesymsrarsl aHamu3a pHCKa NPEACTABILIEOTCS B BHIEC TEKCTOBOTO aHAH-
3a, KOMHMYECCTBCHHBIX MOKa3aTenei, Tabmuu, amarpaMM, rpa)ukOB M APYTHX
CPEACTB.

1.4 Crenenp pucka aBapuil TEXHUIECKOH CHCTEMBI ONPENEIICTCS HA OCHO-
BaHHM QHATHW3a COBOKYIHOCTH 3HAYCHUH NOKA3aTENCH PHCKA, BBUABICHHBIX IPH
AHAJIU3E HEXKCIIATCIIBHBIX COOBITHI, CIIOCOOHBIX NMPH OIPEACICHHBIX YCIOBHAX
TIPHBOAWTG K aBAPHAM (HANpHMeEp, HAPYIICHHEC TCPMETHIHOCTH TPyOOIpOBOAa
H 0DOpYIOBAHHSA, OTKA3 CHCTEM NPEAyHPEKACHUS, CUTHATM3ALUM H KOHTPOII,
ommuOKH 0OCITY KHBAOIIETO NEPCOHANA, HEOMAroMpHATHBIE THAPOMETEOY CIIOBH,
BHEIIHHE MEXaHUYCCKUE BOACHCTBHA U Ap.).
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B 3aBHCHMOCTH OT OCHOBHOH NPHYMHBI BOSHHKHOBECHHS PHCKOB PA3JIHAOT:

NPHPOAHBIEC PHCKH — PHCKH, CBA3QHHBIC C NPOSBICHACM CTHXHAHBIX
CHJI NPHPO/BI: 3EMIICTPACCHHUSA, HABOAHCHIS, MOATOIUICHIS, OypH, CMEPYH H T. IL.;

TEXHHUYECCKHE PHUCKH —PUCKH, CBI3AHHBIC C OMACHOCTSAMH, HCXOISIIH-
MH OT TEXHHYCCKHX OOBEKTOB.

B 3aBHCHMOCTH OT MOABEPracMBbIX ONMACHOCTH OOBEKTOB PA3IHYAOT!

TYMAHHTAPHBIC (CONUATBHBIC) PUCKH — PHUCKH, CBA3AHHBIC C
YIPO30H JKU3HH, 3T0POBBIO MU YCIOBHUIM JKH3HEACATCILHOCTH JIFOACH,

HMYymMEeCTBCHHBE (DHHAHCOBBIC) PHCKH — PUCKH, CBI3AHHBIE C
OMAaCHOCTBIO MOTEPh UMY IIECTBA, HAPY IICHHSA HOPMAIBHOTO (DY HKIHOHHPOBAHHUS
TIOABOIHOTO TPYOOMPOBOIA, CHIDKCHHS PE3YJIBTAaTOB (PHHAHCOBO-XO3AMCTBEHHOM
JICATEIbHOCTH.

3KOJNOTHYECKHE PHUCKH — PHCKH, CBA3AHHBIC C HCONATOMPHSTHBIMH
BO3ACHCTBHAMH HA OKPY KAFOIIYIO CPCAY;

2 NOTEHIHAJBLHBINA TEPPUTOPHAJIBHEI PHCK

2.1 TloTeHIMANBLHBI TEPPUTOPHAIBHBIN PHCK — MPOCTPAHCTBCHHOE pac-
MPEAEIECHHE YaCTOTHI MOCICACTBHI OMPEACICHHOTO YPOBHS WM MPHBOIAIIUX K
3THM IOCJIEACTBHAM OMACHBIX BO3ACHCTBUH ONPEACICHHOTO BHAA 32 ONPEACICH-
HBIH mepuon BpeMeHH. Hampumep, moTeHIMaIbHBIH PUCK THOETH YETOBEKA HA
OIPEICIICHHOM Y4aCTKE TEPPHTOPHH ONPEACIACTCA YACTOTOM MOABICHHUS HA 3TOM
Y4aCTKe XOTs OBI OTHOTO CMEPTEIBHO OIMACHOTO (DaKTOpa aBapHit (yAAapHAs BOJHA,
XMMHYCCKOC 3aPAKCHUE, TEPMUYCCKOE BO3ICHCTBHIE MOXKApa | T. I.).

IToTeHUMATbHBIH PHCK XapaKTEPH3yET OMACHBIH OOBEKT X TEPPHTOPHIO HE3ABH-
CHMO OT (paKTa HAXO)KICHUS JIFOACH B MECTE IMPOSBICHHS ONIACHBIX BO3ICHCTBHIA.

2.2 Ha npakTuke pacnpeaeacHie NOTCHIHATBHOTO PHCKA OMPEASIIETCS KAK
HaOOp 3HAYCHHUI YACTOTHI HPOSBJICHHS OMACHOCTH ONMPCACICHHOTO VPOBHSA HA
Y4aCTKaxX TEPPHTOPUH A1 BCEX WM OTACIbHBIX HCTOYHHUKOB (OOBEKTOB H aBAPHH
HA HHX) M BCEX WJIM HEKOTOPBIX IOPAKAIOIUX (DAKTOPOB aBapuid.

2.3 IloTeHIMAIbHBI PUCK ABJACTCS MPOMEXY TOUHOH MEPOI ONTACHOCTH, HC-
TIOIB3yEMOM 11 OLCHKH HHAUBHIYAILHOTO H CONHAILHOTO PUCKOB.

W HauBuAyanbHBIA PUCK PACCUMTHIBACTCA IO M3BECTHOMY TEPPHTOPHATIBHO-
MY PHCKY C HCIIOJb30BAHHEM PACIPEICICHUSA 0 YYACTKaM TEPPUTOPUH YACTOTHI
TpeOBIBAHIS HA HUX KOHKPETHOTO YCIOBCKA.

ConnanbHBIH PHCK ONMPEACIICTCS YePe3 H3BECTHBINH TCPPHTOPHATBHBIH PHCK
IO PACHPEICICHHUI0 YHCICHHOCTH, MCCT W BPEMCHH NMPEOBIBAHUSA JIOACH B pac-
CMATPHUBACMOM PAHOHE.
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3 MHAUBHUIYAJIBHBIN PUCK

31 WHauBuAyanbHBH PHCK — BEPOATHOCTH (YACTOTA) OMpPEACICH-
HOM CTENECHH MOPAKEHHA P KOHKPETHOTO 4YEJIOBEKA B PE3Y/IbTATE BO3ACHCTBHUA
HCCIeAyeMBIX (JaKTOPOB OIACHOCTH BHAA A 32 ONPEICTICHHBII TEPHO BPSMCHH.

WnauBuayanbHBIM PHCK IPH TEXHHYECKHUX ONACHOCTIX ONPEACIACTCS IO-
TCHUHAJBHBIM PHCKOM H PACHPCACICHUCM BCPOATHOCTH HAXOXKACHHUA 4CTIOBCKA
B palfOHE BO3MOYKHOTO AEHCTBHA OMACHBIX (JaKTOPOB aBapHH B TCUCHUC BPEMCHH,
JOCTATOMHOTO AU HAHECEHHA CMEPTEILHOTO BO3ACHCTBHA.

HHauBHayambHBIA PHCK BO MHOTOM ONIPEACIICTCS MPHHATEIMA MEPAMH 00€C-
TIeYCHNA OC30IIaCHOCTH (HAIPUMED, CBOCBPEMEHHBIM ONOBELICHHEM 00 OIIACHOC-
TH, IPUMEHEHHUEM CPEJCTB 3AIMHUTHL, S3BAKyalUCH U T. II.), 00yUYCHHOCTHIO JTFOACH
Z[eflCTBPI}IM B OIIACHBIX CUTYALUAX W UX 3alMUICHHOCTBEO.

3.2 MHnuBHAyadbHBIH PHCK H3MEPACTCA BCPOATHOCTBIO ONPEICICHHOM CTe-
NEHHU MOCACACTBUE (THOSH, PaHSHHA, MOTEPU TPYAOCIOCOOHOCTH) 3a OHpeae-
JICHHBIN MIEPUOA BPEMEHHU (OOBIMHO 32 TOx).

3.3 [Ipu pa3M4HBIX BO3ACHCTBHAX (HAMpUMEP, MOPAKEHHH YAAPHOH BOTHOM
B3PbIBA, TEPMHYECKOM BO3ACHCTBHH MOKAPA, XUMHYECKOM OTPABICHHH BPEIHBI-
MH BEIIECTBAMH HJIH MPOAY KTAMHU TOPSHHUS U T. I1.) CYMMAPHBIH HHIUBH/TY ATbHBIH
PHCK MOYKET ONPEACTATHCA KaK CyMMAa PHCKOB AL OTACIBHBIX BO3ACHCTBHI NPH
YCIOBHH UX HC3ABHCUMOCTH.

3.4 Ha npaxruke aHaIW3 HHAMBUAYAIbHOIO PHCKA MPOBOAMUTCA HE AJIA KOH-
KPETHOIO Y€IOBCKA, 4 B OTHOLICHHU IPYI JIOACH, OTIHYAOIIMXCA IMPUMEPHO
OJMHAKOBBIM BPEMCHEM NPEOBIBAHUS B PA3AMYHBIX ONACHBIX 30HAX H MPHMCHAIO-
IMX OJWHAKOBBIC CpeacTBa 3amuThl. OOBIMHO PacCMarpuUBACTCS HHIUBUIYAIb-
HBIM PHCK ONpPEICICHHBIX KATCTOPHI 0OCTY)KHBAIOMIETO NEPCOHAIA, MEPCOHANA
00BEKTA B LETIOM H HACEICHHA OKPYKAOIIUX PAaHOHOB.

4 COIMAJIbHBIN PUCK

4.1 CounanbHBIH PHCK XapaKTEPH3yeT MAcIITA0 BO3MOMKHBIX aBApHii H Ka-
TacTpod u ompeaeAeTCS B BUAC (DYHKIMH, HMCIOMEH OOIICTIPUHATOC HA3BAHHE
FN-xpusas. [Tox N, B 3aBHCHMOCTH OT 3aJa4 aHAJIM3a, IOHUMACTCS WK o0miee
YHCIIO MOCTPAAABIINX, KOIIMYECTBO MOTHOMINX, HIIH JPYTOH NMOKa3arehb THKECTH
nocaeacteuit. ITox F MOHUMAKOT YAacCTOTY COOBITHH C TSDKECTBIO NMOCICACTBHUH,
TIPEBBIIAOMIEH 3aJaHHYI0 BemmuuHy N. IIpumep nocTpocHus FN-KPHBBIX NPH-
BezeH B [IpaBmnax kiaccudukanum, mocTpoiiku u obopyaosanws [1IBY/MCIL
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4.2 Kputepuii NpHEeMIEMOH CTEIICHH PHCKA OMPEACIIIETCS B 3TOM CIIy4ac He
ymepOoM B pe3ynsTare OTACTBHOTO COOBITHA,  KPHBOH, MOCTPOCHHOM I BCEX
BO3MOYKHBIX CIICHAPHEB H MOCICACTBHH aBapuil.

OOmepacnpoOCTPaHEHHBIM TIOAXOJOM AHANM3a SBICTCA HCINONIb30BAHHE
JIByX KPHBBIX — UL PACUCTHOIO COLMATbHOTO PHCKA U MPUEMJIEMOTO COLHAIBHO-
ro pucka. Ecim xpuBas pac4eTHOTO pHCKa XOTS ObI HA OJHOM Y4YaCTKE MPOXOIUT
BbIIIIE KPUBOM MPHEMIICMOTO PHCKA (00JIbIEE YHCIO MOCTPAJABINUX MPH OJHOM
H TO¥H 7K€ 4acCTOTe WM OOJice BHICOKASA YACTOTA I OJHHAKOBBIX IIOCIIEICTBHIA),
TO COOTBETCTBYIOIICE MPOCKTHOE PCIICHHE W/WIHM NMPUHATHIC MEPhI OS30MACHO-
CTH CIICAyET CYATATh HEMPHEMIICMBIMHU H MOUICKAIUME mepecMoTpy. O0nacTs
MEXKIy AByMsA KPHBBIMH OIPEACIICT MMPOMEIKY TOUHYIO CTENICHB PHCKA, BONPOC 00
YMCHBIICHHH KOTOPOH CIICAYET PEIarh, HCXOAA U3 TEXHHKO-SKOHOMHYCCKHX CO-
00pa’keHUH | Iy TEM COTJIACOBAHUS C Peructpom.

4.3 B xauecTBe NEPEMEHHOH N MOKHO HPHHATH MATCPHAIBHBIN HITH 3KOJIO-
THYECCKHH yIepO M HOCTPOUTH COOTBETCTBY FOLIHC 3THM BEJTHYHHAM F'N-KPHBBIE,
KOTOpbIE OYAYT CIIy>KHTh, COOTBETCTBEHHO, MEPOil CTPAXOBOTO MJIH JKOJIOTHUC-
CKOTO PHCKA.

5 KOJJIEKTUBHBIN PUCK

5.1 Ko/uICKTHBHBIN PHCK SIBISICTCSA HHTEIPATBHON MEPOi OMACHOCTH H OMpe-
JEIET 0KHUAACMOE KOJIMYECTBO NMOCTPAJABIINX B PE3yJIBTATE ABapHil Ha 0OBEKTE
TEPPUTOPHH 3 ONPEACICHHBIN NEPHO BPEMEHH (HATIPHMED, 3a TO MM 32 BECh
TIEPUOJ IKCILIy aTalui 00BECKTA).

5.2 VnauBuayanpHbIi M KOJUICKTUBHBIH PHCKH MOTYT OBITH MEPCBEICHEI B
c(epy SKOHOMHYECKHX M (DHHAHCOBBIX KATETOpHIA. JIIA 3TOr0 HA MPAKTHKE HC-
MOMB3YIOTCS TOAXOMBI, CBA3AHHBIC C PA3THYHBIMEU ONPCACICHHSMH MOHATHS
«CTOMMOCTD >KU3HIY

HpH BBEIPAOOTKE Mep 00eCIeUEHUs OC30TMACHOCTH — KAK BEJIMYHHA JOTIOJHH-
TEJBHBIX 3aTPAT HA CTPOUTENBCTBO H IKCILIYaTAlHI0 00BCKTA, HEOOXOMUMBIX TS
CHIDKESHHSA KOJUICKTHBHOTO PHCKA HA OJHY CAMHHLY,

IIPH OLCHKE yIuepOa — Kak BEIMYUHA 3aTPaT ¥ KOMIICHCALKH B CIIy4ae ruoeH
YETOBCKA.

OmpeneneHue COACP/KAHI MOHATHA H COOTBETCTBYFOIUEH BEIMUUHBI JOJDK-
HBI IPOM3BOTUTHLCS MPH ONPEACICHHN KPUTEPHCB MPHCMIICMOCTH PHCKA.
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6 IKOJIOTHYECKUIA PUCK

6.1 ITox 3K0NOTHYECKUM PHCKOM MOHUMACTCS MEpa yIuepOa, HAHOCHMOTO OK-
py>KaroIeH cpee MPH aBapysIX HA OMACHOM OOBEKTE.

6.2 JIms1 OLCHKH KOJIOTHYCCKOH OE30MAaCHOCTH MOTYT HCHOJB30BATHCS Clic-
JAYIOIIUE MOKA3aTeNH:

BCIIMYHHBI MAKCHMAIIBHBIX PACYETHBIX 00BEMOB, HHTCHCHBHOCTH H IPOAOJI-
SKHTCIIHOCTH BRIOPOCOB TPAHCIIOPTHPY EMBIX BPEIHBIX BEIIECTB B OKPY KAOMIYFO
cpeay IpH aBapHAX HAa y4acTKax TpyOompoBoaa;

TOJ0OBBIC YACTOTHl NPCBBINICHHSA 33JAHHBIX BEIMYMH OOBEMA YTCUKH
(“’N-KkpuBbIC);

CPEAHETOA0OBBIE YaCTOTHI BOSHUKHOBCHHS YTCUCK H BHIOPOCOB IPH HApyIie-
HHAX TEPMETHYHOCTH TPYOOIPOBOIOB MO BCEM NMPHIHHAM;

CPEIHME BEIMYHHBI 00bEMA M CPSAHUH CYMMAPHBIH 00BEM YTEUEK.

6.3 Ilpu onpeaeIeHHH SKOJOTHYESCKOTO PHCKA B CTOMMOCTHOM BBIPQKCHUH (Ha-
TIPHMED, UL LICJICH CTPAXOBAHUS) MOTYT HCIOIb30BATHCA CIICAYFOLIUE MTOKA3ATEIIH:

CTAaTHCTHHECKH O’KUJAEMAas BEIMYKMHA 00A3aTCIbHBIX IUIATEXKEH U KOMIICHCA-
IUH 32 BEIOPOC BPEAHBIX BEHICCTB B OKPY KAIOIIYIO CPEAY;

CTAaTHCTHYECCKH OJKMIACMAsl BEIMYMHA 3aTPAT HA MCPOIPHATHA MO JIMKBHIA-
LUH NOCTICACTBUH BRIOPOCA BPEIHBIX BEIIECTB B OKPY KAIOIIYIO CPEAY.

VKa3aHHBIC BETMYUHBI CJICYET PACCYUTHIBATH B IPSIMOM CTOMMOCTHOM BBIpa-
JKCHHH M KaK PHCK yImepOa (BeIHYHHA, ONPEACIAeMas MPOH3BCACHUEM YACTOTHI
aBapuH Ha ymepo).
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1TIPHJIO/KEHHE 3
METOAbI AHAJIU3A PUCKA

B npuiosxeHuU IPEACTABICHBI OCHOBHBIC METOIBL, PEKOMEHIY EMBIC ITPH PO~
BCJCHHH aHATH3A PHCKA. [IPHBEACHBI TAKKE THIIOBBIC CUCHAPHH BO3MO)KHBIX aBa-
puit Ha MOPCKHX IOABOJHBIX TPYOONIPOBOAAX B BHIC ACPCBBEB OTKA30B U ACPEBA
COOBITHI, pa3BUTHE KOTOPBIX BOSMOXKHO IOCJIC HACTYIUICHHS ABAPHITHOTO COOBI-
THA. [ HHQOpMAIHK YKa3aHBI CBEACHUS 00 aBAPHIHOCTH MOPCKHUX MOABOIHBIX
TpyOOIpPOBOAOB.

1 MetoapI mpoBepouHoro (ompocuoro) jmcra (Check-List) u «Uto Oyaer,
ecym...?» (What-If) nim nX KOMOMHAIUA OTHOCATCS K TPYIIIE KAYSCTBSHHBIX M-
TOZOB OLICHKH ONIACHOCTH, OCHOBAHHBIX HA H3Y4YEHUH COOTBETCTBHA YCIOBHH 3KC-
myaraimu 00bekTa (IIOABOJHOTO TPYOONMpPOBOAA) ACHCTBYIOIMM TPSOOBAHMAM
0e30macHOCTH.

1.1 TIpoBepOYHBIH JHCT CIy;KHT METOAOM IOATBEP)KACHHS COOTBETCTBUSA
TIPOEKTHPYEMOIO MM 3KCIUTyaTHPYEMOTO OOBCKTa ACHCTBYIOIIMM CTAHIAPTAM.
MeTox mpuMEHEM HA JTFOOOM 3TamNe YKU3HCHHOTO I[HKJIA OOBEKTA M IMO3BOJLICT
HACHTH()HIMPOBATH HMEIOIIHECS OTIACHOCTH.

1.2 ITpoBepo4HBIi JICT, B CIIy4ae HEOOXOAMMOCTH, COCTABJIACTCS /IS CIICIH-
(hUHeCKHX CUTYaIHi H MPHMEHACTCS, HAIPAMED, AV OLICHKH MPABHIBHOCTH TCXHO-
JIOTHYECKHUX OIEPaIMi, pemeHu MpoOieM, TPEOyOMMX MOBBIIICHHOTO BHUMAHHSL.

1.3 PesymsraroM nmpoBEpPOYHOTO JHCTA SBIETCS MEPEYCHb BONMPOCOB H OT-
BETOB O COOTBETCTBHH IOABOJHOTO TPYOONPOBOAA TPeOOBAHIAM OC30MACHOCTH.
IIpumep COCTaBACHUA MPOBEPOYHOTO JUCTA AJII AHATIM3Aa ABAPUHHOU CHTYalHH
npuBercH B [IpaBunax knaccuukanuu, mocTpoiiku n obopynosanms [1I6Y/MCIL.

1.4 MeToa mpoBEpOUHOTO JIUCTA OTIIMYACTCA OT MeToza «Yto Oyaer, ecm... 7»
60J1ec MOHBIM HPEACTABICHHEM HCXOTHOH HH(OPMALMHY H PE3yIBTATOB O IOCIC-
CTBHSIX HApYyLICHHH TpeOoBaHMH OE30MAaCHOCTH.

1.5 Merox «Yro Oyzert, eciu...?» HCHOIB3YET BOMPOCHI, KOTOPHIC HAUHHAKOTCS
co cnoB «Uro Oyaer, ecim...?» U pacCMaTPUBACT PA3BUTHE CHTYALHH, TOCICAYIO-
meit mocne 3TUX CioB. [T HCKIOYCHHS MOCTPOSHHA HEBEPOSTHBIX CILICHAPHCB
Pa3BHTHS COOBITHH NPH ABAPHIHBIX CHTYAUWMIX HCIOJHUTEIIH AHAJW3A PHCKA,
MPOBOAMUMOTO TIO 3TOMY METOZY, JOJDKHBI OBITh B MEPY OCTOPOXKHBIMH H B JOCTA-
TOYHOH CTEICHH PCATMCTHYHBIMH.

1.6 Meron aHamu3a tuma «Urto Oyzer, ecid..?» NPHMEHHM IPH IPOCK-
THPOBAHUM, PEKOHCTPYKIMH HJIM SKCIUIyarallH IOJBOJHOTO TPyOOMpOBOIA.
PesyabsTaToM €ro ABIACTCS COCTABICHUE NIEPEYHA ONACHBIX YYAaCTKOB, Ha KOTOPBIX
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MOTYT BO3HHKHYTb ABaPHH, A TAKIKE MPENOIATaeMbIE METOBI MPETY MPEIKACHHI
U MPO(HIIAKTUKH aBapHIA.

1.7 PacCMOTPEHHBIE METOBI JOCTATOYHO IPOCTHI ITPU X 3a01ar0BPEMEHHOM
00ECNEeYCHHH BCIIOMOTATEIPHBIME ()OpPMaMH, YHH(PHIHPOBAHHBIMH OIAHKAMH
JULSL IPOBEICHUS AHATTM3A H MPEACTABICHHS PE3yIbTaTOB, OTHOCHTCIEHO HEAOPO-
ru 1 Haubonee 3()QEeKTUBHBI IPH UCCIICAOBAHUH OE30MACHOCTH XOPOLIO H3YYCH-
HBIX 00BEKTOB C HE3HAYHUTCIBHBIM PUCKOM KPYITHBIX ABAPHIA.

2 Asaym3 Buga U nociaeacrsus orka3oB (Failure Mode and Effects
Analysis —- FMEA) npuMeHACTCS I KAMCCTBCHHOH OIICHKH 0E30IaCHOCTH TEX-
HHYECKHX CHCTEM H MCIIOJB3yeTCA I BRLABICHHSA HCHCIPABHOCTEH, CITy KaIliX
TIPUYMHON MM CIIOCOOCTBYIOIUX BOZHHKHOBEHHIO aBapuii. OCOOCHHOCTBIO 3TO-
TO METOZA SABIICTCS PACCMOTPCHHC BO3MOYKHBIX OTKA30B KAXKAOTO OJIOKA TCXHH-
YECKOH CHCTEMBI (KOMIUICKTYIOMICIO W3/ACHusA TPyOOIpPOBOAA) WM OTACIHHOTO
3JICMEHTa (BHJ M MPHYMHA OTKA3a) U BHI3IBACMBIX 3TUM OTKA30M BO3ACHCTBHUM
NPHU 3KCIUTyaTaly MOJBOAHOTO TPyOOIpoBoaa.

2.1 FMEA-aHami3 Ha 3Tane MPOCKTHPOBAHHS MOABOAHOTO TPyOOIpPOBOIA
MOKET OBITh MCTIONB30BAH I ONMPCACIICHAS MOTPECOHOCTH B JOMOIHHTEIBHBIX
Mepax 3alMTH TPyOOIIPOBOAA HIIH B HX COKpameHUH. [IpH peKkOHCTPY KIHH OA-
BoaHOro Tpyoomposoga FMEA-aHamm3 mo3BOJSICT ONPEACTHTh €€ BIMSHHE HA
CYIIECTBYIOIIHE KOHCTPYKLIHH ¥ 000PyA0BaHHE. MeTo MOKET OBITh MPHUMEHEH
BO BpeMA 3KCIUTyaTalHu TPyOOIMPOBOAA I BBIABICHHSA €IMHMYHBIX HCHCIPAB-
HOCTEH, CIIOCOOHBIX PUBECTH K 3HAYUTCILHBIM MOCICACTBHSM.

2.2 CyOnexruBHOCTS FMEA-MeTOma TpeOyeT MPHUBICYCHHUS K €TO IPUMCHE-
HUI0 HCCKOJIBKUX 3KCTCPTOB, KOMIICTCHTHBIX B BONMPOCAX TEXHOJIOTHICCKHUX ITPO-
LIECCOB TPYOOIPOBOIHOTO TPAHCIIOPTA H HCMOIb3yeMOro o00pyaoBaHuA. Metox
AHAIM3a BUJA M MOCIICACTBUH 0TKA30B MOYKET HPHMEHATHCS B COUCTAHUH C APy TH-
MU METOJAMHU OTIpe/ie/ICHHS omacHocTel, Hanpumep, HAZOP-meTomoMm.

2.3 Avanmu3 BUAA, MOCNEACTBHM W KpUTHYHOCTH oTka3a (Failure Mode,
Effects and Critical Analysis — FMECA) — ananoruyes FMEA-ananmm3y, HO B OT-
JIMYMHU OT MOCICAHETO MO3BOJET JOMOIHUTD PE3yIbTaThl AHAM3A 32 CYET TOTO,
YTO KaKABIA BHJ OTKA3a PAH)KUPYETCS C YUCTOM JABYX COCTABILIIOMUX KPHTHY-
HOCTH — COYCTAHMA BEPOATHOCTH (MK YaCTOTHI) M TSDKESCTH NOCTIEACTBHH OTKA3A.
VYyer mapamMeTrpoB KpPUTHYHOCTH MO3BOJIIET OOOCHOBATh NMPHOPHTETHOCTh MEP
obecneyeHust 6e30macHOCTH. [IoHATHE KPHTHYHOCTH OJH3KO K MOHATHIO PHCKA H
MO3TOMY MOKET HCIOJIb30BAThCA MPH KOTHYCCTBEHHOM AHATH3C PHCKA ABAPHH.

2.4 Pesynsrarel FMECA-aHami3a NpeACTaBILIOTCA B BHAC CTAHIAPTH30BAH-
HBbIX TAOHMII C IOTHBIM NEPEUHEM O0OPYIOBAHNUSA H KOMIUICKTY FOIUX H3/ICIIHI, BH-
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JIOB H MPHYHH BO3MOKHBIX OTKA30B, YACTOTOM, MOCTIEACTBHAMH, KPUTHYHOCTBHIO,
CpeACTBAMH OOHAPYKCHUS HCHCIIPABHOCTH (CHTHAJIU3ATOPbL, MPHOOPHI KOHTPOIIS
HT. H.) H PCKOMCHIAIHAAMH IO CHIDKCHUIO OITACHOCTH.

2.5 1o TSUKECTH MOCHEACTBHH MOTYT PacCMATPUBATHCA CICAYIOINHE KPH-
TEPHH:

KaracTpo()MIECKHif — NPHBOIUT K CMEPTH TEOACH, HAHOCHT MPOJOIDKHTCIIb-
HBIH ¥ MacIITaOHbIA BPEA OKPY KAIOIICH Cpeae, CYIIECTBCHHBIH ymepd Marepu-
aTbHBIM O0BCKTAM;

KPHTHYCCKHUM (HEKPHTHYECKHUIT) OTKA3 — yTPOXKAET (HE YTPOIKACT) HKU3HH JIFO-
JIei, OKPY KaroLIEeH cpeie, MaTepHAIbHBIM 00 BCKTaM,

OTKa3 C MPEHEOPEIKMMO MAITBIMH MOCJICACTBHAMH — OTKA3, HE OTHOCSIIUHCS
10 CBOUM IOCJIEACTBHAM HH K OHOH H3 MEPBBIX TPEX KATCTOPHH.

2.6 PexomMeHayeMble OKA3aTe/Id (MHACKCHI) YPOBHA H KPHTCPHH KPHTHYHO-
CTH IO BEPOATHOCTH H THKECTH IMOCIICACTBHH OTKa3a (COOBITHS) IIPHBEICHBI HIDKS
B MATPHIIC KBEPOATHOCTD — TSHKECTh MOCHACACTBHI (CM. Tadm. 1):

Ta6nuia 1
TsoxecTs mOCHECTBHI Orka3 ¢ npe-
O:xuaeMast 9acToTa HeOpeXXUMO
BO3HHKHOBeHHS (1/TO;T) Karactpopu- | Kpuruuec- | Hexpuruuec- | mambivu noc-
YeCKHi 0TKa3 KW OTKa3 KHH 0TKa3 JICZICTBHSIME
YacTsI# oTKa3 >1 A A A C
BepositHbIi 0TKa3 1-102 A A B C
BosMoxknbIif oTkaz | 1072 - 10 A B B C
Penkuii oTkas 104 -10-° A B C D
HpaKTm[ecx]:[ <10+ B c c D
HEBEPOSITHBIN OTKa3

Ha mpaxruxe qyis anammza MOTYT OBITH BBIACTICHBI YSTHIPE TPYIITEI OOBEKTOB
BO3ACHCTBHSA, KOTOPHIM MOKET OBITH HAHECEH ymepO OT aBapwH. OOCIIy)KHBAO-
Ui IEPCOHAN, HACEICHHE, OKPY KAFOIIAs CPeIa, MaTepPHAIbHbIC OOBEKTHL. B pac-
CMATPHBACMOM CJy4ac paHr A COOTBETCTBYET CaMOH BBICOKOH (HEIpHEMIEMOM)
CTCTICHH PHCKA, TPEOYIOMCH NMPHHATHS HC3AMEAJIHMTCIBHBIX MEP 00CCICUCHHUS
6e3omacHocTH. [Tokazarenu B u C COOTBETCTBYIOT MPOMEKYTOUHBIM CTEIICHAM
pucka, a padr D — Haubosiee 6e30macHbIM YCIOBHSM.

B 3aBHCHMOCTH OT paHTa OMacHOCTH:

A — obs13aTeNcH IeTaNbHBIA AHAT3 PHCKA, TPEOYIOTCS 0COOBIC MEpBI Oe30-
TIACHOCTH JJIS CHIDKCHHUS PHCKA;
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B — skenaTeneH ACTANBHBIN aHATIH3 PHCKA, TPEOYIOTCS MEpBI OE30MAaCHOCTH,

C — peKOMEHIYIOTCS AHAJIH3 PUCKA H MPUHATHE MEp 0€30MaCHOCTH,

D — aHamm3 ¥ OpHHATHE Mep 0S30MAaCHOCTH HE TPEOYIOTCSL.

Ilpu aHamm3e PUCKOB HEOOXOAMMO OLCHMBATH BKJIAJBI PHCKOB OTKAa30B CO-
CTAaBHBIX YACTEH (3JIEMEHTOB) MOABOJHOTO TPYOOIPOBOAA B OOIIUIT PHCK aBapUH
| MCIIOIb30BAaTh 3TH JAHHBIC AJI1 BRIPAOOTKH PEKOMCHAAIMH.

2.7 FMEA- u FMECA-MeToabI MOTYT IPUMEHATHCS AT aHATH3a MPOCKTOB
HITH TIPY PEKOHCTPYKUHMH HOABOAHBIX TPyOompoBoaoB. Kak mpaBuio, aHanus mo
3THM METOJAM BBIMOIHICTCS TPYIIOH CIEIHATUCTOB H3 3 — 7 YeIoBeK ¢ 00s13a-
TCJIBHBIM MPUBJICUYCHUCM HC3ABUCUMBIX JKCTICPTOB.

3 Merox anam3a omacHocTH u padorocmocodonoctn (Hazard and
Operability Study — HAZOP) uccnenyer BIHSAHHE OTKIOHSHHH TCXHOJIOTHYC-
CKHX MApaMeTPOB (JABICHHUS, TEMIEPATYPhI H Jp.) OT PEIIAMEHTHBIX PE)KUMOB C
MO3HIMI BO3HUKHOBEHMS omacHOCTH. HAZOP-MeTon MOXKET NPHUMEHATBCS TIPH
MPOCKTHPOBAHUH, PEKOHCTPYKLMH H 3KCIUIYaTALMHU MOABOJHBIX TPyOOIPOBOIOB.
ITo CIOKHOCTH M ACTANIBHOCTH MONy4YaeMbIX pe3ynsraroB HAZOP-merton coot-
BercTByeT ypoHIO FMEA u FMECA.

3.1 B mponecce aHamm3a A KAOKAOH JTMHUU (HUTKH) MOJBOJHOTO TPyOO-
MPOBOJA M €T0 000PYIOBAHHS ONPEACIIFOTCS BO3MOXKHBIC OTKJIOHCHHS B paboTe,
BBI3BABIIHME X NMPUYMHBI, NIEPEYCHb MEPONPUATHH, HANPABJICHHBIX Ha OOHApY-
JKCHHE M HEJOMyLICHUE 3THX OTKJIOHCHHH, U PEKOMCH/Ty EMBIX H3MCHCHHH, TIPEA-
JIOKCHUU WM JCUCTBUH, CIOCOOCTBYIOIMMX TOBBIMICHHIO OC30MACHOCTH H/HIIH
paboToCcIOCOOHOCTH.

3.2 JIna XapakTepUCTHKM OTKJIOHCHHH HCIOJB3YIOTCA CTAHIAPTHHIC HA0O-
PBI KIIFOUCBBIX CJIOB (HAIIPHMEP, «HET», «OONBHIEY, «MEHBINE», «TAK JK& KaK»,
«APYTOH», KHHAYC UMY, OOPATHBII» H T. II.), IOMOTAOIIHX CHCTCMATHICCKOMY
BBUIBJICHHIO BCEX BO3MOKHBIX OTKJIOHCHHH. KOHKpETHOE COYETAHHE 3THX CIIOB
C TEXHOJOTHYCCKHMH TAPaMETPAMH HOABOAHBIX TPYOOIPOBOIOB OIPEACIICTCS
crenu(UKOH TPAHCIIOPTHPYEMBIX IO HUM PAOOYMX CPEI M COOTBSTCTBYOIIUMHU
ycnoBusMU. [IpuMepamMu COueTaHUs! KIFOUEBBIX CJIOB SBIIFOTCS CICAYHOLIHE:

HET - orcyTcTBHE HENMOCPEACTBEHHOM mojmaum paboucii cpexpl, KOraa OHA
JI0JDKHA OBITH COTVIACHO TEXHOJIOTHYCCKOMY ITPOIIECCY

BOJIBIIIE (MEHBIIE) — yBenuucHUC (YMCHBLICHHE) 3HAYCHHM PEIKAM-
HBIX NMEPEMEHHBIX IO CPABHCHHIO C 33JIaHHBIMH (JABJICHHE, I10a4a, TEMIICPa-
TYPaHT IL);

TAKKE KAK — nosiBieHHE JOMONHUTEIBHBIX KOMIIOHEHTOB — BKJIFOUCHHIA
(BO3MYyX, BOAA, IPUMECH);
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JIPYT'OM — COCTOSHME, OTTHYAFOMIEECS OT OGBIMHOTO PEKHMA PABOTHI (TIyCK,
OCTAHOBKA U T. [1.);

HMHAYE UYEM - nojHOE 3aMEMICHHE MPOIECCa, HEMPSABUACHHOS COOBITHE,
Pa3pyIueHHAE, pa3TepMETH3ALHSA H JIP.

OBPATHBIM — noruyeckas MPOTHBOMOJIOKHOCTh 3aMBICTTY, TIOSBICHHE 00-
PaTHOTO TCUCHHUS paboUCH CPCpbL.

3.3 Pesynpbrarsl anamza HAZOP-MeTo1a NpeacTaBILEOTCS Ha CICHATBHBIX
TEXHOJIOTHICCKHX JTUCTAX (Tabnmuuax). BemuinHa OMacHOCTH OTKJIOHCHHH MOYKET
OBITH OMPEIETICHA KOJIMYCCTBCHHO MyTEM OLCHKH BEPOATHOCTH M TSDKECTH TIO-
CJEACTBHH pacCMarpHBacMOi aBAPUHHON CHTYalHH MO KPUTEPHSIM KPHTHYHOCTH
aHanormyao FMECA-MeToxy.

Kpome mneHTH(UKALMH omacHOCTEH W WX pamxupoBanns HAZOP-meron,
Take kak ¥ FMECA-Meron, mMO3BOIACT BBUSICHHTh HEICHOCTH H HETOYHOCTH B
HMHCTPYKIHAX IO OC30MACHOCTH M CIIOCOOCTBYET MX yCTPaHEHIIO. ONEepaTHBHOCTh
" 3((EKTHBHOCTh 3TOTO METOJA B 3HAYHUTCIBHOH CTEMCHH 3aBHCHT OT KBaJIH-
(uxauun 3xcnepro. Hemocrarku HAZOP-meronoB u FMECA-MeTonoB CBi-
3aHBI C OTCYTCTBHEM B HHX BO3MO)KHOCTEH aHAIM3a KOMOWHALMH W MPHYHHHO-
CIICACTBEHHBIX CBA3CH COOBITHIA, IIPUBOAAIINX K ABAPHH.

4 Jloruko-rpaduyeckne METOAbI AHAJIN3A «IE€PEBbEB OTKA30B H CO-
ObITHID>

4.1 MeToapl aHaIHM3a «ICPEBBEB OTKA30B M COOBITHN» SBISIOTCS JIOTHKO-
rpaQuUyuecKUMH  METOJAMH, WCIOIB3YEMBIMH IS BBIIBICHHSA IPHYIHHHO-
CJICACTBEHHBIX CBA3CH MEXKIY COOBITHSIMH.

4.2 Merox aram3a nepesbeB 0Tka30B (Fault Tree Analysis — FTA) mo3Bossi-
€T BBIABHUTH KOMOHHALMM H MOCJICAOBATCIEHOCTH OTKA30B 00OPYIOBAHHSA H KOM-
IUICKTYIOIUX H3ACTHH, OIMOOK MEPCOHAA U BHEIIHUX (TEXHOTCHHBIX, TIPUPOA-
HBIX) BO3JCHCTBHM, MPUBOIAMIMX K OCHOBHOMY COOBITHIO — QBAPHHHOMN CHTYaIHH.
FTA-MeTon HCTIONBb3yeTCs AT AHAIH3a BO3MOXKHBIX IPHYHH BO3HHKHOBCHHS aBa-
PHITHOM CHTyaLMHi M PacyeTa ¢ YaCTOThl HA OCHOBAHMH 3HAHHS YACTOT HCXOTHBIX
coObITui. ITpHMEpBI COCTABICHIS H HCTIOIb30BAHHSA JEPEBA OTKA30B LT AHATH3A
ABAPHIMHBIX CHTyalMi NMpHuBeAcHHI B [IpaBuiax KIACCH(HKALMH, MOCTPOMKH U
obopymosanusa [TIBY/MCIL

4.3 Metox anamm3a nepeebes coObrtuii (Event Tree Analysis — ETA) npen-
CTaBIIAET COOOH AITOPHTM MOCTPOCHHS MOC/ICIOBATEILHOCTH COOBITHI, HCXOIS-
IIMX H3 HEKOTOPOTO OCHOBHOTO COOBITHS, KOTOPOE MPH ONMPSACICHHBIX YCIOBHAX
(HACTYIJICHHE WITH OTCYTCTBHE APYTHX COOBITHH, ASHCTBHI M/WIH YCIOBHIA) MO-
JKET IPHBECTH K ABAPHIHON CHTYaluu.
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Jlnd aHanu3a pa3BUTHUS ABAPHIAHOM CUTYALMH JSPEBO COOBITHI peaTH3yeTCs B
BHJIE JMArPAMMHOTO pacmpesceHus puckoB. IlocTpocHue BeTBeH aepeBa CoOBI-
THH NPOU3BOIUTCS HAYHUHAS C COOBITHI, OACKA3BIBACMbIX 3HAHUAMH 00 aBAPHAX
B MPOIIJIOM, 4 TAKKE COCTABICHHEM MPHOPHTETHBIX MEPEUHEH OMACHOCTEH, BbI-
SIBJICHHBIX KAYCCTBEHHBIMH METOIAMH AHAJIA3A.

YacroTa KayKIOTO 3Tala Pa3BUTH ABAPHHHOW CHTyAIlMW ONPEACILIETCS M-
TE€M YMHOKCHHSA MPEAMICCTBYIOIIETO JTaNa HAa BEPOATHOCTH HACTYIUICHHS U OT-
CYTCTBHS COOBITHS HIIH yCIOBHA, 0’KHIACMOTO Ha 3TOM dtane. Hanpumep, aBapuu
C HAPYIICHHEM IEPMETHYHOCTH IOJBOJHOIO He(Te- MM ra3ompoBOAA, B 3aBHU-
CHMOCTH OT CO3JABINMXCS YCIOBHH (MOSBICHHC HCTOYHHMKA BOCILUIAMCHCHUA),
MOTYT Pa3BHBATHCA KaK C BOCIUIAMCHCHHEM, Tak H Oe3 Hero. B cBoro ouepens,
MPOM30IIEAIIEE BOCIUIAMCHEHHE B 3aBHCHMOCTH OT YCJIOBHIi (COpOC AaBICHUS B
aBapHIHOM CEKI[HMH) MOXKET PA3BHBATHCS IO COCHAPHIO CTPYHHOTO HIIH OYAroBOTO
TOpEHUA (MOKap pa3IUTHA).

TTocTrpocHue nepeBa MPOIODKACTCS 10 MOMEHTA HACTYIUICHHS COOBITHH, SIB-
JLFOIIUXCS MPEAMETOM aHAIM3a PHCKA (TIOPAXKEHUE JIFOACH, BRIOPOC BPEIHBIX Be-
IIECTB B OKPY’KAIOIIYIO CPEAY H T. IL.). YacTHBIC BEPOATHOCTH 3TUX COOBITHI, Ha-
CTYNHMBIIHX TPH PEATH3ALUHN PA3IUYHBIX CHCHAPHUEB, HHTETPHPYIOTCA TS IOy -
YCHHsA CBOAHBIX MOKA3aTENICH PHCKA JUL AHATM3HPY EMOTO OCHOBHOTO COOBITHSL

4.4 MeToapl IepeBbEB OTKA30B H COOBITHH MO3BOJIIFOT COBMECTHO pac-
CMOTPETH COOBITHUA U YCIOBHS PA3THMIHON MPHPOIBI — MEPBUYHBIC OTKA3BI TEXHO-
JIOTHHYECKOTO M KOHTPOJIBHOTO 000pYIOBAHUA, (DyHKIIHOHHPOBAHHE CHCTEM 00cC-
credeHus 0€30MacHOCTH, JEHCTBHS ONEPATOPOB, BHCITHUE BO3ACHCTBHSA U T. II.

4.5 Metoapl AcpPEBbEB OTKA30B W COOBITHI SIBILIFOTCS JOCTATOYHO TPYIO-
E€MKMMH U JOJDKHbI IMPHMEHATHCA MM aHAIHM3a NPOCKTOB MM PEKOHCTPYKIUH
CIOKHBIX H OTBETCTBCHHBIX TEXHHUYCCKHUX CHCTEM. KOHKpPETHBIC OOBEKTHI KOJIH-
YCCTBCHHOIO aHATM3a PUCKA (TPyOONPOBOIHAL CHCTEMA B LIEJIOM, €€ CEKLHS HITH
TEXHOJIOTUYECKHH y3€JI, OTACIbHBIC BH/bI H CICHAPHH ABAPHHA H T. I.) JOJDKHBI
OIPEACIIATHCS HA MPEAIICCTBYFOMIUX 3TaNax aHaIu3a PHCKA.

5 Meroap! KOIMYECTBEHHOTO AHAIN3A PUCKA XapaKTEPH3YIOTCS PacueTOM
TIOKA3aTeIeH pUCKA, IPHBEICHHBIX B MPHIOYKSHHUH 2, H MOTY T BKJIXOYATh B CEOsI OJHH
MM HECKOJIBKO BBIIETIEPEHCIICHHBIX MCTOOB MIIH HCTIO/Ib30BATh HX PE3Y/IBTAThL

5.1 2 hexTHBHOCTH KOMMUECTBEHHOTO AHATN3A PUCKA HAHOO0JIEE MPOSIBICTCS:

HA CTAAUH NMPOCKTHPOBAHUA OMACHBIX 06’LGKI‘OB;

IIPU OLICHKE OE30IaCHOCTH 0OBEKTOB, MMEIOIUX OAHOTHITHOE 000PYAOBAHHUE;

IIPU HEOOXOAUMOCTH MOy YECHHS KOMIUICKCHOH OLICHKH BO3ACHCTBYA aBapuu
HA JIOACH, OKPYKAIOIIYIO CPEy H MATCPUATHHBIC OOBEKTHI;
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TIPH Pa3paboTKe NEPEUHS MPHOPHTETHBIX MEP IO MOBHIICHUIO OS30IIaCHOCTH
o0BeKTa.

5.2 BrInonHeHHE KOJMYECTBEHHOTO AHATH3A IPE/II0JIATACT BRICOKYEO KBaJIH-
(hMKaUMIO MCTIOTHUTENCH, 00IBINONH 00beM HH(OPMALMH IO ABAPHUHOCTH 000-
PYAOBaHMA, YUET OCOOCHHOCTEH OKPYIKAOIICH MECTHOCTH, THAPOMETEOY CIOBHIA,
BPEMEHH IPeOBIBAHUS TFOACH HA TCPPUTOPHH OOBEKTA B 30HAX JCHCTBHA (hak-
TOPOB OMACHOCTH, PEKMMA MPCOBIBAHUSA HACCICHHA B OMM3JIC/KAIMX paiOHAX U
Jpyrux (axkTopos.

Ha nmpoMesky TOUHBIX CTAHAX aHATH32 BO3HUKAECT HEOOXOIUMOCTD B HCTOJIb-
30BaHHU MATEMATHYCCKHUX MOJACJCH M PACUETHBIX METOIMK A1 OLECHKH (PH3UKO-
XHMHYCCKUX U APYTHX SBICHUMH, COMPOBOKIAFOIIX PA3BUTHE ABAPHIA.

5.3 K orpaHn4eHHsIM METOIOB KOJIMUCCTBEHHOTO AHATH3A PHCKA OTHOCHTCS
BBICOKAS TPYJOEMKOCTh, CTOMMOCTD M IPOJOJDKHTCIBHOCTS MOATOTOBHTEIBHBIX
H aHAJTUTHYECCKHX PalboT, a Taxke BO3MOYKHOCTD MOJIYUCHHS PE3yIbTaToOB, Xapak-
TEPHU3YFOLIMXCS 3HAUYUTEIBHON CTATHCTHYCSCKOM HEONPEACICHHOCTRIO, HE TO3BO-
JLTIOIIECH TOCTOBEPHO 0OOCHOBATH MPAKTHYECKHE MEPOIPHATHSA IO 00CCICUCHUIO
6€30IMaCHOCTH.

6 TumoBble CHEHAPHH BO3MOXKHBIX ABAPUil HA MOPCKHMX IOABOAHBIX
TpyObonposojax

ITpumMep AepeBa THIOBBIX OTKA30B I MOPCKOTO MOJBOJHOTO TPyOOIpOBOIa
MOKA3aH Ha puc. 1.

Ha puc. 2 u 3 npuBeACHBI THIIOBBIC CLECHAPUH BO3MOXKHBIX aBapHH HA MOp-
CKHX IOJBOJHBIX TPyOOIPOBOAAX B BHAC JICPEBLCB OTKA30B, MPUBOAALIMX K Ha-
PYIICHHIO IICTOCTHOCTH TPYyOOIPOBOA MPH BHEIIHEM H BHY TPCHHEM KOPPO3HOH-
HBIX H3HOCAX.

ITpumep nepesa COOBITHIA, PA3BUTHE KOTOPHIX BOSMOKHO IOCIIC HACTY ILICHUS
ABapUIHOTO COOBITHSA — HAPYLICHHS IEJTOCTHOCTH MOJBOAHOTO TPYOONPOBOAA B
pe3yisTare KOppO3HOHHOTO H3HOCA, MOKA3aH Ha puc. 4.

7 Ceenennsi 00 aBAPUITHOCTH MOPCKHX MOABOJHBIX TPYOGONPOBOIOB Ha
OCHOBAHHH 3aPY0EIKHOTO ONBITA IKCILIYATANHMH MOABOJHBIX TPYOONIPOBOOB

B Hacrosmee BpeMs HaHOOJIbINHC ITO YHCICHHOCTH, MPOTSHKCHHOCTH H OTIBITY
JKCIUTY aTallii CHCTEMBI MOPCKHUX MOABOAHBIX TPYOOIPOBOAOB CIOKHIHCH B Ce-
BEPHOM MOpe H B MeKCHKaHCKOM 3aimBe. [IaHHbIC 00 aBApHHHOCTH IMOJBOIHBIX
TPyOONPOBOJOB IO 3TUM CHCTEMaM HMEIOTCS B CICAYFOIIMX HCTOUHUKAX:

o Tpybonposoaam CeBepHOTO MOps — JaHHBIC BpHTAHCKOH AJIMHHHCTpa-
MM TI0 OXpaHe 310poBbs u O6e3onacHoctd (Health and Safety Executive, HSE),
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mo TpydomnpoBogaM MekCHKAHCKOTO 3a1uBa — JaHHble Oduca mo 0e30macHo-
¢t TpyOconposooB MunuctepeTsa Tpancmopra CIA (Office of Pipeline Safety
of the USA Department of Transportation).
ABapuifHOCTh TOABOAHBIX TPYOOIIPOBOZAOB XapPAKTEPH3YETCS CICAYIOLIHMHU

IMOKA3aTCIIAMMU.

7.1 Tpyoonporoani CerepHoro Mopst

ITo cocrosamro Ha xoHer 2000 . B CeBEpHOM MOPE HAXOAWJINCH B JKCILIya-
tauuu 1069 CTambHBIX MOABOAHBIX TPYOOIPOBOAOB AHAMETPOM 10 40 MHOUMOB C
0OIIMM HAKOILUICHHBIM OIBITOM dKcIy aranud 0osee 300 000 kM X rox;

Ta6bnuma 2
Juamerp Yucsio Odmasn ymma Hapagorka
Tpydonpopona, TPYOONPOBOAOB Ha KoHen 2000 1., 3a 19712000 rr.,
MOVIMBI Ha xoHerr 2000 . KM KM X TOJ
Bee cranpmie 1069 22848,0 307246,0
TpyOOIIPOBOABI
o9 552 5034,0 52973,0
=
E = ot 10 mo 16 266 3889.,0 47536,0
§=§ or 18 10 24 126 4352,0 58843,0
=
é = ot 26 1o 40 84 8441,0 147571,0
HET TaHHBIX 41 1131,0 322

3a BECh MCPHOT FKCILIYATAINH JAHHOH CHCTEMBI MOPCKHX MOABOAHEIX TPy 00-
MPOBOAOB €€ ABAPHHHOCTh XAPAKTCPHU3YETCA CICAYFOIMMH MOKA3ATCIIAMH :

Ta6Gnanunma 3
st cavaaes Pacuernas yacrora,
Jlnamerp e 107 (kem X rom) ™
Tpybonpososa HapaGorica, aBapuu aBapuu.
o KM X 10 pPHe, aBapHH PHH, aBapHH
MONMBbI TpeSyIoue Tpebyroniue
C YTCUKaMu ¢ yTeuKaMH
peMOHTa peMoHTa

o 9 45679,0 11 2,41 1,53
ot 10 u Gojiee 243843,0 15 0,62 0,16
or 10 10 16 44286,0 11 1 2,48 0,23
W3 HUX: ot 18 o 24 56728,0 1 1 0,18 0,18
ot 25 10 40 146052,0 4 2 0,27 0,27

209




7.2 TpyOonporoabl MEKCHKAHCKOTO 3A/IHBA

3a mepuoA 1985 — 1999 rr. B MEKCHKAHCKOM 3aJIMBE IIPH HAKOIUICHHOM OIIBITE
padotsr 6onee 184 000 kM X TOA UMETAa MECTO CIICAYIOIIAS ABAPUHHOCTD IO aBa-
pHsAM, IPUBOIHMBIIMM K YTEYKAM B OKPYJKAOIIYIO CpEay:

Ta6Gnuna 4
JluamMeTpbI TPy GONpPOBOIOB HapaGorxa, Hncao PacuerHas yacTora,
¥ 00beMBI yTeUeK KM X rogx 3::::):;[ 10~ (kM X Tom) !
nuaMeTpoM J1o 10 jroliMoB 7 0,66
ot 50 0 100 2 0,19
10 o6bemam yregex | 0T 100 10 1 000 105390 2 0,19
(Gappeutn) ot 1000 10 10 000 2 0,19
Gosee 10 000 1 0,09
ot 10 grotimMoB u Gostee 8 1,01
ot 50 0 100 1 0,13
10 oGbeMaM yregex | ©T 100 0 1000 78879 2 0,25
(Gappemm) ot 1000 g0 10 000 4 0,51
Gostee 10 000 1 0,13

Ha ocHOBaHMH NPHBEICHHBIX JAHHBIX IIPH YCTAHOBICHUH KPUTCPHEB PUCKA
BO3HHKHOBCHHS YTEUCK (IKOJOTHUESCKOTO PHCKA) IJI1 MPOCKTHPYEMBIX MOPCKHX
TIOABOIHBIX TPy OOMPOBOJOB MOXKHO PEKOMEH/IOBATh CIICAYIONIHC YPOBHH YIIPAB-
JeHUA puckoM mo npuHuumy ALARP:

HEJOIy CTUMBIH YPOBEHB pucka — 1,0 X 10~* (kM x rom)™;

npeHeOpeKuMBIH ypoBeHb pucka — 0,5 x 1075 (kM x romg)!;

MOJUICKAIIMH AHATH3Y Y POBEHB puCKa — 0T 0,5 % 1073 1o 1,0 x 10~ (kM x rom)™!.

YcTaHOBICHHE H COOMIOACHAE TAKAX YPOBHCH YIIPABJICHHA PHCKOM MO3BO-
JUT 00ecneynTs O€30MACHOCTh BHOBb CTPOSIIMXCSA MOPCKUX IMOIBOIHBIX TPY0OO-
MPOBOJOB HA YPOBHE, MPEBOCXOIAIIEM JOCTHTHY T B MHPOBOMH MPAKTHKE.

Ipu ycTaHOBICHHH KPHTEPHEB H aHATH3C PACKA HCOOXOAUMO YUHTHIBATH
0COOCHHOCTH YYaCTKOB TPACChl MOPCKHX MOABOIHBIX TPYOOIPOBOJIOB, BIUSIO-
IIHE HA CTCIICHb OTIACHOCTH BO3HHKHOBCHHS ABAPHIA:

Y4YaCTKH B PEAEIAx 30H OS30MaCHOCTH MOPCKUX He(hTerazoqo0sBaromux
YCTAaHOBOK H CKBAKHH C ITOBOJHBIM PACIHOJIOKCHHEM YCTECE;

YYACTKH C HHTCHCHBHBIM CyAOXOJCTBOM, PHIOOIOBSIIKON H JPYTO ACATCIIb-
HOCTBIO HA AKBATOPHIAX;
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YYaCTKH C ONIACHBIMH I'€0JIOTHICCKIMH ABJICHUSMU,

Y4aCTKH € Aedopmanueis MOPCKOTO THA M OCPETOBBIX JIMHHIA,

YYACTKH C OMACHBIMH JICAOBBIMH H T€OKPHOJOTHYCCKUMHE BO3ICHCTBHAMH,

YYaCTKH, CO3AIOIHE B CIIy4Yae yTEUYEK OMACHOCTD 3arps3HEHHSA 0C000 0Xpa-
HACMBIX H 1y BCTBHTEIBHBIX IPUPOTHBIX TEPPHTOPHH.
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ITPHJIOKEHUE 4

METOJUKH CITELUAJIbHBIX NCIILITAHUI
CTAJILHBIX TPYB U ITIPOKATA

1 ONPEJAEJEHHAE KPUTUYECKOMN TEMITEPATYPHI XPYIIKOCTH
IO METOAY DWTT

1.1 Meroauka MpUMEHHMA A/ HCIIBITAHKS 00Pa3L0B U3 OCHOBHOIO METaLIa
CTaibHBIX TPYO auamerpoM 300 MM u Goliee, TOMIUHON CTCHKH 6onee 7,5 MM |
JIMCTOBOIO MPOKATA, IITPHUICA (AAJNEE — JIMCTA) TAKOH K€ TOMIIMHBI I HX MPO-
M3BOJACTBA. MICIIBITAHME COCTOMT B M3THOHOM HATPYKCHHH 0 Pa3pyLICHHA 00-
pa3ua ¢ KOHIEHTPATOPOM OJHHM yAapoM Oo¥ka CBOOOIHO MAJAFOIICTO TPy3a WK
MAaATHHKA Kompa. McibIThIBAIOT cepuro, 00bIMHO 13 10 00pa3noB, Mpy KOMHATHOM
¥ MOHIKCHHOM TeMmepaTtypax (asa o0pas3ua Ha TeMIEpaTypy) C LCIbE Ompeac-
JICHHA MPOLCHTA BA3KOH COCTABILIIOMICH B M3JI0MaX H MOCTPOCHHUS 3aBUCHMOCTH
«IPOLEHT BOJIOKHA — TEMIICPATypay». B pe3ybrate OMpeaesoTCA:

TEMIIEpPaTypa, MPU KOTOPOH 0Opa3usl YIOBICTBOPSIOT KPUTECPHIO 3aJAHHOH
JOJIH BOJIOKHHCTOM COCTABIIIIONICH B H3JIOME,

CPeAHAI M MHHHUMAJBHAS JOJI BOJIOKHHUCTOH COCTABILIIOIICH B H3JIOME IPU
TEMIIEPaType IKCIUTYaTAlWH 11 HCIBITHIBACMOM KATCTOPHH CTAJIH.

ITpoOy (3ar0TOBKY) A/ H3TOTOBJICHHUS OOPA3LOB OT TPYOBI CICAYET BRIPE3aTh
MOIEPEK MPOAOABbHOM ocH TPyOBI B cOOTBETCTBHU € puc. 1.1. [Ipoby (3aroroBky)
JUTA H3TOTOBJICHUS 00PA3LOB OT JIUCTA CJICAYET BRIPE3aTh MOMEPEK OCH MPOKATa B
TIEPBOM YESTBEPTH LIMPUHBI JIUCTA.

Komuectso TpyO Wi TUCTOB, OTOMPAEMBIX /IS HCTIBITAHIS, PETIAMEHTHPY -
erca 1abm. 4.2.3.5.1.1 yactu | «Mopckue moABOAHBIC TPYOONPOBOABDY, CCIIH HE
yKa3aHo uHOE. IIpu BeIpe3ke mpoObl (3aTOTOBKH) OTHCBBIM CIIOCOOOM IPHITYCK
HAa MEXaHHYECKYI0 00pabOoTKy OT JMHHHU pe3a J0 Kpas o0pa3ua JOJDKESH OBITh HE
MeHee 15 M.

[TpaBky mpoO OT TpyO BBIIOJHAIOT CTATHYECKOH Harpy3koit. Crpena mporuba
IOCJIe MPABKH JODKHA HCKIIOYATh IMOBOPOT 00pa3La B IIOCKOCTH ACHCTBHS Ha-
TPy3KH ITPU HCTbITaHUM. JIOTyCKAaeTCs MPUMEHATH 00Pa3Ibl C HCBBIMPSIMIICHHOH
CpeaHel 4acThIO HA JUIMHE 0 ABYX TOJIIMH, MPH 3TOM 00a KOHIA MPOOBI PEeKO-
MEHIYETCS BBINPABIHITH OXHOBPEMEHHO.

OOmue ykazaHus IO JAOIYCTHMOCTH HMPAaBKH 0OPA3LOB AHANOTHYHBI, MPEI-
CTABJICHHBIM B Pa3acic 2 HACTOAIIETO MPHIKEHHs A7t 00pasnoB Ha CTOD.
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E"I

Puc. 1.1

CxeMa BBIpE3KH 00pasIioB:
a — psIMOIIOBHAs TPyOa ¢ OAHUM MIBOM; 6 — IIPSIMONIOBHAs TPy6a ¢ IByMs IBaMH;
6 — CIMpaJIbHOIIOBHAS Tpy6a; L — juinHa o6pasna

IIpu HAMHYHH PACXOXKACHHS B PE3YJIBTATaX, MOJYUYECHHBIX MPH HCTIBITAHHAX
BBIMPSIMIICHHBIX U HEBBIIPSAMIICHHBIX 00PA3LOB, H NMPU APOHTPAKHBIX HCIIBITAHHU-
SIX HEBBIMPAMIICHHbIC 00Pa3IbI SBIFOTCS MPSIMOUTUTEIbHBIMH.

1.2 HcnoelTaHMAM NOABEPraloTCA HpH3MAaTHYCCKUE O0OpasLbl C HAAPE30M
HA PacTATMBACMOMN MOBEPXHOCTH, OT KOTOPOTO MPH YAAPHOM HArpy>KCHHH Pac-
npocTpanserca TpemuHa (puc. 1.2). ®dpe3epoBaHHBIH Haape3 3ampelicH.
JloIy CKar0TCs MPECCOBAHHBINA HAAPE3 (@) M IEBPOHHBIIH TPOIHII (6).

Kpome mpolieHTa BOJIOKHHCTOH COCTABILIOMICH ETeCO00pa3HO PETHCTPHPO-
BaTh 3HEPTHIO, 3aTPAYMBACMYIO Ha pa3pyeHHE 00pasma.
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Puc. 1.2

OGpasen ¥ OCHACTKA JJISI HCTIBITAHMI (f — TOJIIIHHA)

[pUHIHNHATEHAS CXeMA PEKOMCHIAYEMOTO MPHCIIOCOOICHHS A1 HAHCCCHHS
KOHIICHTPATOPa METOJOM BIABIHBAHK H Pa3MEPHI pabodei 4aCTH HOXKA IPHBEC-

Bbl Ha puc. 1.3. IIleBpOHHBIH HAAPE3 BRIMOHACTCA JUCKOBOH (DPEe30ii HITH MHIIOH,
PaHyC MPH €0 BEPLIMHE HE OTOBAPUBACTCS.

TpeOyeMy 0 MOTITHOCTH KOTIPA MOYKHO OLICHHTH 1O (DOpMyaM:

KDWTT, = 5,93 %5 KVo5%, (1.1)
KDWTT, = 3,95 113 Ko, (12)

ae KDWTT —oneprug yaapa DWTT ¢ meppoHOM (ch) H ¢ IpeCCOBaHHBIM HApe3oM (p);
¢ — ToymuHa oOpasna, MM;

KV — pabora ynapa, JIx.
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Puc. 1.3
Cxema NpucnocoOIeHUsSI U IPECCOBAHMUSI HAIPE30B

OO6paser] yCTaHABIMBAIOT HA ONOPAX TAKAM 00Pa3oM, yToObl yaap Ooika
OBIT HAHECEH CO CTOPOHBI, MPOTHBOIOIOKHON KOHLEHTPATOPY. YCTAHOBKA 00-
pasua AODKHA 00ECIEUMBATh PACIONOKCHHE KOHLCHTPATOPA CUMMETPHYHO OT-
HOCHTENIBHO OTOP, M €T0 OCh JOJDKHA COBIIAJATh C OCEBOI mMHUCH O0iKa C TOU-
HOCTBIO + 2 MM. OOpa3en TOIDKEH PACIoIaraThCs Ha ONOpax KOMpa  MOAICPIKH-
BAaTbCsI CMCHHATBHBIME YIOPAMH TaKHM 00Pa30M, YTOOBI HCKIIFOUHTD €10 OOKOBOE
BpalICHUE BO BpeMs yAapa nmpd ucmsiTaHud. CxopocTs 00HKa B MOMEHT yaapa
o0pasua J0/DKHA COCTABITh HE MCHEE 5 M/C H, JKeIaTelIbHO, He Oomee 6 M/C.

OxnaxaeHre 00pa3LOB MPOM3BOJUTCS B XKUAKOCTH (CHHPTE) C TEMICPATy-
Poii, paBHOH TeMIEpaType HCIBITAHUS, C MOTPEIHOCTEIO + 2 °C. OOpa3us! TOI-
IMHHOM 19 MM M MEHee MOCIe JOCTIDKCHHA 3aJaHHON TEMIIEPATy PBI BBIACPKHBA-
IOT B BaHHE HEe McHee 15 muH. OOpasupl TommuHOM 6onece 19 MM BBIICPKUBAOT
u3 pacyera | MuH Ha 1 MM TommuHEL JIOMyCKaeTCa NPEABAPUTENLHOE OXIAKIC-
HHC B KPHOKAMEPE.

OOpa3upb! JODKHBI H3BJICKATHCSA U3 BAHHBI TEPMOCTATA U IIOABEPraThCs paspy -
micHuro B TeueHue He Gonee 10 ¢. Ecim 00pasisl HCIBITHIBAOT TOCTOSHHO 00JIee
yeM yepe3 10 ¢ mocie U3BICUCHHS W3 BAHHBL, TO HCOOXOAMMO MEPEOXIANAATH UX
HA BCJIMYMHY TEMIICPATY PBI, YCTAHABIMBAEMYIO SKCIICPUMEHTABHO, H IIPOBOAUTH
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H3MEPEHHE TEMIIEPATYPBL 0 MOMEHTA YAapa ¢ MOMOIIBIO TEPMOIAPHI, BCTABILIC-
MOH B OTBEPCTHE B 00pasue IIyOuHOH He MeHee 15 Mm.

1.3 Ilpu moacueTe KOIMYCSCTBA BA3KON COCTABIAIOIICH B HM3JIOMCE 00pa3IoB
TOJIMHON A0 19 MM BKIFOUHTCIIBHO U3 PACCMOTPCHUS HCKITFOYAKOT YYACTKHU H3JI0-
Ma ! (TomuHa 00pa3na), MPUMBIKAOIIC K KOHICHTPATOPY B MECTY yaapa Ooika
(puc. 1.4). s 00pa3noB TOMMHHOH Ooyiee 19 MM HCKITFOUAOT H3 PACCMOTPSHHS

W28 T
J . 2.5
.
ﬂ :

Puc. 1.4
TrIoBbIe H3I0MBI 00PAsIOB U MOPSIIOK OMPEASJICHH JOISH BI3KHX COCTABIISIONIHX B H3JI0MaxX
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YUYACTKU JIMHOH HE 7, a 19 MM ¢ KOKI0# cTopoHBL. [Ipu HATUYIMK pacCNOCHUN B
H3JI0ME HE PACCMATPHUBAIOT KPUCTATUIMUCCKHUE YUACTKH, NEPIECHINKYLIPHBIC MO-
BEPXHOCTH M3JI0MA B PACKPBIBIIUXCA paccaocHmIX (puc. 1.5).

T,
L..

1A

P
X0

Pacthaw Xpynkos
; fz PaIPYLIBHAR
Ban as Bug BB
Samexanue. Xpynras cocmasnsionas e paccnosx we yyumeigaem- 3amedanue. Xpynras cocmaensioman 8 paccioax yuumoieaemes
CS NPU 8BIYUCTEHUY NTIOUA0U 8OTOKHUCMOLE cOcmasnsaouyett 1P GLIYUCTCHUYU NIOUAOU 8OO, 7] oy eit
Puc. 1.5

HOpﬂ,Z[OK yueTa Iuiomaiyd KpUCTAJUIHIECKUX IIITCH B H3JIOME

KomruecTBo BA3KOH cocTaBsromeii B u3aome B, %, BBMHCISIOT 10 (GOPMyJic

B=(F, -F)IF,_-100%, (1.3)

rie F_—3adeTHad IWIOMajb H3J0Ma, MM}
F — nnomanb KpACTALIMYECKOTO(HX) YIAaCTKA(0B) HA H3JIOME, MM’

IToBepxXHOCTD BA3KOTO H3IOMA XAPAKTCPU3YETCs TYCKIbIM CEPhIM BHUIOM C Xa-
PAKTEPHBIMU «BOJIOKHAMID H OOBIMHO PacoNaracTcs Mo yriioM K O0KOBOH IOBEPX-
HOCTH 00pa3ua. [ToBepXHOCTE XPYNKOTO H31I0MA HA BAJ KPHCTAJUIAYECKAs, O¢3 BH-
JUMBIX CJIEZIOB IUIACTHYECKOH neopMaLyi Ha MOBCPXHOCTH Pa3py ICHUSL. YUaCTKH
XPYIIKOTO H37I0MA OOBIMHO MPHUMBIKAIOT K OCHOBAHHIO KOHIICHTPATOPA B MECTY yaAa-
pa. I1nomaap Xpynkoi COCTARLIIONICH OMPEACIIFOT CICAYIOIMMH CITOCOOAMH:
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H3MCPCHIEM IUTOMAMN XPYIMKOTO H3JIOMA C HOMOIIBIO IIAHHMETPHPOBAHHS
HA KOMIIBIOTEPE N0 (POTOrpa)Mu WM MO ONTUYCCKOH HMPOEKIHMH MOBEPXHOCTH
H3JI0MA;

BH3YAJTbHBIM CPABHCHHEM MOBSPXHOCTH H3JIOMA C 3TAJOHHBIMH 00pasua-
MH WM uX (ororpadusaMu, Ha KOTOPBIX JOJA XPYIKOH COCTABILIOIICH 3apaHee
OIIPECIICHA,

H3MEPEHUEM PA3MEPOB YYACTKOB XPYIIKOTO M3/I0MA H BBIYHCIICHHEM HX CyM-
MapHOI MIomAaIy.

Ecmu u3noM kpucrammmyeckui ¢ rydamu cpesa menee 0,5 MM, TO OH CUHMTaET-
cs umeromuM 0 % Ba3ko# cocTasiomeit. B mpoMeXKy TOYHBIX CIy4asx AOMyCKa-
©TCSI TIOJTE30BATHCS (POPMYJIAMH:

Kpuc. 1.4, 6:
A
B=|1-—""]-100 %, 14
3t
K puc. 1.4, 2:
(t,+1,+1)-b
B=|1-—F—]-100 %; (1.5)
3th
p
K puc. 1.4, 0:
SF,
B=|1- - 100 %. (1.6)
th,

ITorpemHOCTE ONpPEACHCHUA AONU BA3KOM COCTABILIIOIIEH B M3I0ME IO
HACTOAIICH METOAMKE HAXOAUTCS B HHTEpBANIE + 3 % C JOBEPHUTEILHOH BEPOAT-
HOCTBIO P = 95 %.

Eciu B mponecce HCHBITaHHS 0OHAPY>KHTCSA HECOOMIONCHHE TEMIICPATYPHOTO
PEKHMMa, HCMPABHJIBHOCTh LCHTPOBKH 00pa3Lia, HECOOCHOCTh MPHIIOMKCHHS HAa-
TPy3KH IO OTHOIICHHIO K OCH KOHIICHTPATOPA U IPYTHE HAPY LICHHS PabOTHI KOTIPA,
a TaKKe ecim 00pasel mMeeT Ae()eKThl HiTH HEKaIECTBEHHO MOATOTOBIICH, HE3aBH-
CHMO OT TOTO, OOHAPY’KEHO 3TO 0 HIMH ITOCTC Pa3pyIICHUS 00pa3ua, pe3yabTaThl
HCTIBITAHHH MPH3HAKOT HEACHCTBUTEIBHBIMU U MPOBOAAT NOBTOPHBIC HCIBITAHUS
HA TaKOM K¢ KoJm4ecTBe 00pasnos. Eciu paspymurs 00pasen OXHHM yAapoM HE
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YAAIOCh, MOYKHO Pa3pyIIUTh €r0 BTOPHIM YZApoM, IPH 3TOM MOJIyYCHHBIH MpPo-
IICHT BOJIOKHA CIICAYCT CUMTATh HIDKHCH OIICHKOM, UTO YKA3aTh B MMPOTOKOJIE.

Pe3yabrarsl HCIBITAHUE 3aMHUCHIBAFOT B MPOTOKOJL, B KOTOPOM KPOME YKAa3aH-
Horo B 4.2.3.3.4 yactu | «Mopckue NMOABOAHBIC TPYOOMPOBOABDY, MPHBOAATCS
CJICAYIOIIUE CBEACHI:

MAKCHMAJIBHBIH 3a11aC SHEPTHU YAAPa MPH UCIIBITAHNY;

BbICOTA MOABEMA IPY3a;

CKOPOCTB TPy3a IPH yAape.

Pe3yabrarsl HCBITAHHS MPEACTABIAIOTCS B (JOPME CICAYIOMCH TAOIHIIBL:

Ne | 7, | TonmmHa, HeTro- 3aueTHasa IInomans N
o N , | %0 ponokna | Ilpumeuanwue
wn | °C MM BBICOTA, MM | [IJI0Ia/1b, MM? | KpHCTAIIJIA, MM
2 OIPEAEJEHHUE CTOD

Js onmpenencHust CTOD ucmons3yroTcs 00pa3nsl ¢ HAAPS30M U MpeABapH-
TCIBHO BHIPAIICHHOHN M3 HETO YCTAJOCTHON TpemmHOM. Beipeska 00pa31os u Ha-
HeceHue Haapesa mo 3TB mpou3BoasTCs mocIe OKOHYATEIBHOH TepMO0OpaboTKy,
MPH 3TOM PACIOJIOKCHHE HAAPE3a — IO TOJIIMHE, HAMPABJICHAE PACIPOCTPAHCHHS
TPELIMHBI — IOMEPEK TPY ObL

Tak Kak pe3yJIbTaT HCOIBITAHUN B 3HAYATEIBHOH CTCTICHH OMPEACTIACTCS TOM-
IIHHOM 00pa3Ia, MOCICAHIOK CACAYET HA3HAYATh MAKCHMAJIHHO OJIH3KO#H K TOIIIH-
HE HCXOAHOTO MeTajuia. i meramna Tpy0, 0COOCHHO T MOMCPEYHBIX 00PasLoB,
MPAaBKa 3ar0TOBOK SBILICTCS HEH30CKHOH. [ TOT0, YTOOBI OTPAHUYHTH JOTIOTHH-
TEJBHO BHOCHMYO TJIACTHYCCKYEO A¢(OPMALIHIO B 30HY HAIPE3a, PEKOMEHIYETCS
OCYILCCTBIATH MPABKy 3aTOTOBOK B BHAC «KpbLIa yaiikm» (puc. 2.1). ITocae storo
MO>KHO TIPOBOJHMTH MCXAHHIECKYI0 0OpaOOTKY IO TOJIIHHE 3aT0TOBOK.

JIOMyCKAalOTCsL YCPHOBHHBI HA OOKOBBIX MOBEPXHOCTAX 00pasmos mo 20 %
TOJIIIMHBI, 33 HCKITIOUYCHHEM 30HBI Hape3a (HE MCHEE TONMIHHBI B KAKAYK CTO-

POHY OT HaApeE3a).

Tabnuma 2.1
IIapaMeTpbI NpaBKH TPYOHBIX 3ar0TOBOK /IS H3rOTOBJICHUSA 00PA3II0B HA TPEXTOYCUHLI H3THO
OTHoIeHHE Ilepras ome- Bropas
Bricora P P Tommuna o6pasna
TOJIIUHBI CTEHKH .| pamus: npaska oTiepaIus: N
HEBBITPABJICHHOMN M HA TPEXTOUSYHbIH
TpyOBl ¢ K Hapy>KHO- BCel 3arOTOBKH | TIpaBKa KOHIOB
c 3aroTOBKH A u3rué
My uameTpy D 70 BBICOTHI /1, 3arOTOBKH
1 2 3 4 5
<0,05 <13t t He TpebyeTcst <095t
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Ilpooonscenue maon. 2.1

1 2 3 4 5
0,07 2,3t = 1,41, TpelyeTcs <0951
< -
0,09 3.4t >2.5t TpelyeTcs 0,951, ¢ ponyetn
¢ ¢ MBIMH 9epHOBUHAMH
> 0,09 >34 PEKOMEHIYIOTCST KOMITAKTHBIE 0OpasIThl

@)

6)
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Puc. 2.1
IIpapka moTepeTHBIX 3aTOTOBOK U3 TPYOHI

YACHUYHO
BbINPAas/IeH=




TIpeanouTuTenbHBIH THI 00PA3HOB — H3THOHBIC, BHICOTA 00pa3La PaBHA Y-
BOCHHOM ImupuHe (puc. 2.2).

OO6pas3wb! HCHBITHIBAKOTCS MPH Y IIPABICHHH HCIIBITATSIBHON MAIIMHOMN M0 IIe-
PEMEIICHHUIO IPH KBA3UCTATHYECKOM HATPYIKEHHH CO CKOPOCTBIO MEPEMEIICHHS
TPaBePChl, 0OCCICYNBAOIICH BO3pacTaHHC KOI(P(HLICHTA HHTCHCHBHOCTH HA-
npsokeHuit K, B muanasone 0,5 — 3,0 MITa - m*/c. IIpi HCTIBITAHHAX 3AIACBIBAETCS
auarpamMma ae(popMHPOBAHHSI B KOOPAMHATAX «HATPY3KA — PACKPBITHE OeperoB
TpemuHbD. HarpyskeHHe OCyImEeCTBILETCS A0 MOJTHOTO WITH YACTHYHOTO paspy-
IIeHUs 00pa3la WiH A0 AOCTHKCHUS MAKCHMyMa HArpy3kd. I1ocCiie HCTBITaHUi
TIPOM3BOAUTCS MPOBEPKA BHIMOTHEHHUS Y CIIOBHI KOPPSKTHOCTH.

Yroa Mexxay THHHEH Haape3a u OOKOBBIME MOBSPXHOCTAMHE 00pa3ia J0JDKCH
HaxXoauTcs B quana3oHe 90 + 5°,

IIpu HCHBITAaHMAX OCHOBHOTO METaIa TPyObI PCKOMECHAYETCS BBIIOIHATDH
NpOLECAYPY NPEABAPUTCILHOTO OOKOBOTO OOXATHS, ONMMCAHHYI0 B MCTOIHKE

I8

e=0.06W max_

28

W=

Puc. 2.2
IIpeAnoYTHTEbHBIN THI 06pa3oB Jurt uenbitanuii Ha CTOD
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JUTSL UCTIIBITAHHUSA CBAPHBIX 00Pa31oB (cM. pasa. 5 uactu [ «Mopckue moaBOIHBIE
TpyOOompoBOALDY). HE00X0AMMOCTh CHATHA HANMPSKCHHH TAKAM METOJI0M MOXMKCT
OBITH OTIPSACIICHA HKCIICPUMCEHTAIBHO HA MPOOHOM 00pasie.

Ilocne 3aBepIICHHA H3TOTOBICHHU 00PA3L0B MPON3BOJUTCS BHIPAIIHBAHHC
YCTAJNOCTHOH TPCIUHBI IIPH KOMHATHOH Temmeparype. PeKuM LHKINYECKOro
HATPY>KECHUS JOJUKEH OBITH BBIOPAH B COOTBCTCTBHH CO CJCAYIOIIHMH TPEMA
VCIOBHSIMH:

3HAYCHHE MAKCHMAJBHOM HATPY3KHM DUKIA F - Ha (pMHANBHOW CTAAMH BHIPA-
MIUBAHNA TPESIIUHBI JOJDKHO ObITH HE OoJtee

~ B(W-a) (o, T cytp)

2.1
! 48 @D

e B — TonmuHa oGpasna;
W — BbicoTa oGpasna;
a — TeKyIlasi JUIMHA TPEIHHBbI,
S — paccTosTHHE MEXKIY OOpPaMHU;
O, O, — TIPele]l TeKyUeCTH | IPEAel IPOTHOCTH MATepHAIIA TIPH TEMIIEPaType BHIPAIHBAHHA Tpe-
I[UHBI,

3HAUCHHE MAKCHMyMa KO3()(HIHMCHTA WHTCHCHBHOCTH HANPSDKCHHMA K B
UK AODKHO OBITH HE Donee

K/E=32-10"" M, (2.2)
e £ — MOXyNb YIPYTOCTH;

B MCTIBITAHHAX, KOTOPBIC JAOT KOPPEKTHBIC 3HAYCHHA K, MaTepHana, BEIH-
yuga K  IOIDKHA OBITH He Ooee

Gyt:

K=06—"K 2.3)

1e?

ys
e O, — Ipele] TeKyUeCTH MATepHAa IPH TEMIISPATYPe HCTIBITAHUH.
JInd HU3KOJIErMpOBAaHHOM cTamu pacuet 1o (opmyrae (2.1), kak MPaBUIIO MPH-
BOAMT K MCHBIIHM 3HAYECHUAM HArpys3k, 4eM 1o (opmyie (2.2), a yCIOBUS KOp-

PCKTHOCTH MO K| HE BBINMOIHSIOTCS JA/KE MPH HAMOOIEE HU3KOM TEMIIEpaType uc-
nbITaHui. B aroMm cay4ae ¢popmyna (2.3) npu BEIOOPE HATPy3KH HE HCHOJB3YETCA.
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JIOTIONHUTEIPHO OTPAHMYHBACTCS HArPy3KA HA HAYAIBHOM 3Talle BBIPAIIH-
BaHUS YCTAJIOCTHOM TPEINMHBI: HE BBIIEC COOTBETCTBYIOMECH ypoBHIO 1,3 K , TIpH
pa3Mepe TPEIMHBIL, PABHOM Iy OHHE HAape3a.

TIpouenypa mpoBeACHKA HCIIBITAHHUIL:

YCTAHABIUBACTCA MACIITad auarpaMM JI¢(OPMHUPOBAHHUS C TEM, UTOOBI
JOCTHYb COOTBETCTBHA PEKOMEHIAIMAM CTAHAAPTA IO YIJIy HAKIOHA YHPYIOro
y4acTKa AUarpaMMBbl H pa3Mepy JUarpaMMBbI IO OCH 1,

OCYIIECTBISIETCS KATHOPOBKA JATYHKA PACKPBITHS TPCILHHBL,

o0pa3el MOMEIMAIOT HA OIOPBL, YCTAHABIHBAKOT JATUHK PACKPHITHS TPEIIHUHBI
H TMPOBOAT OXJIAKICHHE A0 3QJAHHOH TEMIIEPATY PbI HCTIBITAHUY;

HATPY>Kar0T 00pasel C 3aJaHHOW CKOPOCTHIO NMEPEMEHICHHUS HATPY KAFOIICHH
Tpasepchl. Harpy)keHne mpoBOAAT 70 MOMCHTA HECTAOMIBHOTO Pa3pyIICHHUS 00-
pasua (SBHOTO CPBIBA HA JUarpaMMe Ac()OPMHPOBAHMS) HIIH JO MOMCHTA SIBHOTO
Hepexoa Yepe3 MaKCHMyM Harpy3ku. I1ocie 3Toro JaT4uKk pacKphITHS TPSIIHHBI
CHHUMAIOT H MPOU3BOMAT JOJIOM 00pa3La MPH TEMIICPATY PC UCTIBITAHUS,

BBITIOJTHAKOT HEOOXOMUMBIC H3MEPEHHS B H3JIOME 00pa3La; JJIHHBI HCXOJHOM
YCTaJOCTHOM TPCIMHBI H BEIMYHHBI CTAOMIBHOTO MOAPOCTA TPEIIMHBL, €CIIH Ta-
KOBOH HMECTCA.

To4HOCTP W3MEPEHHWS YCHIMSA NpPH HCIBITAHWAX JODKHA OBITh HE Me-
Hee £ 1 %. TouHOCTh H3MEPEHHs PACKPBITHA OCPErOB TPECIHHBI JOJDKHA MPEBbI-
math + 0,003 MM mpu u3MepeHuH nepememmennit 10 0,3 MM | £ 1 % mpu 6oapImx
nepeMemeHmIX. [lepes MpoBeICHHEM HCIBITAHUH MPOM3BOIUTCS 3aMEP TOJIIIH-
HBI B ¥ BBICOTHI JJ 00pasua ¢ TouHoCThIo + 0,1 %. PaccTrosHre Mexay omopa-
MH TPH HCTBITAaHWH 00pa3la H3THOHOTO THIA JODKHO HAXOAWTCS B MpeAeiax
S=4W 0,2V, a TOUHOCTb YCTAHOBKY 00pa3Lia HA OIIOPHI II0 COBMAACHHIO INHUH
JICHCTBHS HATPY3KHU C HAAPE30M A0DKHA ObITh = 1 % S. Temmneparypa nomkHa u3-
MEPATHCS C TOUHOCTHIO + 2 °C, JOJDKHBI OBITH MPUHATHI MEPHI AJ151 BRIDABHUBAHHUS
TEMIIEPaTy pbl MO TOJIMIMHE 00pa3na.

ITpy HATMYMH MTPOCKOKA TPEIMMHBI HOMEP 77 CUMTACTCS 3HAYMMBIM, H 3HAYC-
gre CTOD ompeznensgeTcs HMEHHO I 3TOTO COOBITHS, €CIH BBIOIHACTCS yC-
aoBue: d, > 5 %, rae BemuumHa d, Yo, ONPEAEIAECTCA C HOMOIIBIO IPadHIeCKUX
nocTpoeHui (puc. 2.3) mo gopmyne

Dl Fn _yn
d (F)=100 |1 -—[——"|lo, 2.4)
Fl Dn +xn

rae F — Harpyska,
D — nepemeneHue.
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B cayyasx, KOrga aHANIH30M IOBEPXHOCTH H3JIOMA MOKCT OBITH JOKA3aHO,
YTO CKAYOK HATPY3KH U MEePEMEHICHHS (PACKPHITHS TPEIIUHbI) CBI3aH C 00pa3o-
BAHHMEM HEPACKPBIBLIEIOCSA PACLICIVICHUA B IUIOCKOCTH, NMAPA/ICIBHON MOBEPX-
HOCTH 0€3 Y4aCTKOB H3JI0MAa KPUCTAUIHYCCKOTO THIIA, JAHHBIH ITPOCKOK TPEIUHEI
MOJKET HE PACCMATPHBATHCA KaK KPHTHUCCKOC COOBITHE.

JaMHa yCTanOCTHOM TPECIIMHBI B H3JI0ME M3MEPSETCA B AEBATH PABHOOTCTO-
SIITUX TOYKAX IO CEUYCHUIO 00pasla ¢ TOYHOCTHIO He MeHee + 0,25 % or cpenneit
amuHel. Kpaitaue n3Mepenusa nposoadrcsa Ha paccrosHum 1 % mmpunsr o6pasua
OT MOBEPXHOCTH. CpemHss BEIUYHHA HCXOAHOM YCTANOCTHOM TPEINMHBI g, pac-
CUHTBIBACTCA KAK CyMMAa CEMH BHYTPEHHHX M3MCPECHHMH M IOJTyCYyMMBI AByX H3-
MEPEHHH Y MOBEPXHOCTH, JCICHHAS HA BOCEMb. Pasmiune Mexay JOOBIME JBY -
M M3 CEMH BHYTPCHHHX H3MCPCHUM JJIMHBI TPCIIHHBI HE JOJDKHBI IMPEBBINATH
10 % cpemHelt ATHHBI TPSIHHEL.

— Crauoxk 2 : Crayok 3
o Ckauox 1 7

: H
N .
CunaF -3'2 _,’W
f; v B y L~
t e e Py
£y /

H afy, = Fyil=rn = M
peas | Loedge | 1| a-is
—t-;x1 II—--I- —h—kzl.—— _._xj..-_

Ilepemeujenue packpormin bepe2os naope3a V umi nepemeujenie no MUHUY HAZPYHCeHUA

Puc. 2.3
TTopsiiok OIeHKH CKaYKOB Ha AHarpamMme JedopmMuposaHus

JIONOTHUTEBHBIM TPEOOBAHUEM ABJHIETCS TPOBEPKA COOTHOIUEHHA a, /W
OHO JIO/KHO HAXOAMTLCA B muanasone 0,45 < a /W <0,55.

Pacuer Bemuuuabl CTOD (0003HauaeMo¥t B popMynax Kak ) MPOU3BOTHTCS
o popmyne
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5= —— 1= +
Bws C\W

FS " (1— 2 04(W—-a)V
ao) ( U) > ( ao) p (25)

26,E  04W+06a,+z

e F — Harpyzka B paccMaTpHBacMOM TOUKE JHATPAMMBI,
V — COOTBETCTBYIOMAS i INTACTHYECKAS COCTABIIAIOMAA IPECMCIICHHS,
E, p— momyns ynpyrocTd u koagduimenT 1lyaccoHa MaTepuaa;
©,, — 3HAYCHHE NPE/Ie/Ia TeKy YSCTH HCCIICYeMOTo MaTepHaia PH TeMIIepaType HCTbITAHHA.

3uavenue QyHkuun f(a /W) onpenensieTcs u3 CIeayFOmEro COOTHOMCHH !

3(a/W)**[1,99—(a,/W) (1 -a W) (2,15-3,93a,/W+2,7a*/W?)]
SlaJw)= (2.6)
2(1+2a,/W)y(1-a, /W)

Bemmunea 6 17p1 TeMmepatypsl ucnbitanuii 7, °C, ecl He H3BECTHA 3 SKC-
MCPUMCHTA, MOXKET OBITH OIPEACIICHA 10 (PopMyIIc

6, =0, + 109491 + 1,87) — 189 2.7

s

PesybTraThl HCIIBITAHHH PCKOMEHIYETCS MPSACTABITD B CIICAY FOIIEM BHJIC!

Cranpmapt Ne Mapka matepuaia

Bua MeTammonpoayKiuu Howmep mnasku

Cocrosiane Marcpuajia

Homep nucra
(mIoB U T 1) P

HomunanbHast TolmuHa, Mapxkupopka
MM 3aTOTOBKH
Tun o6pasna Ceapounas npouegypa Ne
OpHeHTaIMs TPEIIHHBI Mapxuporka obpasna

I'eomeTpHueckre mapaMeTpsl

Tonmuna b, MM b mocne obxaTHs, MM
[Mupuna W, mm O6mas Beicota C, MM
IIponer S, MM IlomyBricoTa H, MM
I'myGuna Hajipesa b, MM JrameTtp orBepcTHs d, MM
Tonmmmaa

[Tosrypacet. Me OTB. /1, MM|
HOJKEBBIX OIIOp Z, MM yp Ay ’
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ITapameTps! BIpaIUBaHUS TPEIIHHBI

OuHATbHAS MaKC. HATpy3Ka
BHIpPANIUBAHUSA TpelHHbI /', KH

OTHOIIIEHHE MHH.
W MaKc. Harpy3Kku R

OObmiee 9uCI0
UKI0B N

Temmepatypa v IpoIHOCTH

Temnepatypa
HcIbITanms, °C

IIpenen TexydecT 0, MIla

IIpenen mpogHoCTH O,

[Ipu Temmnepatype

MIla MCTIBITAHMA O MIla
Hznom
a, a, a, a, | a, a, a, a, Cpennee | Ilpumeuanue
a
Aa
IlpucyrcTBue
Jedexrni cBapku
OCTAaHOBJIEHHOTO XpYNKOTO MOApOCTa
Pacmennenue MeTamia
«CTyneHbKIH» B M3JIOME
HapajieIbHO MOBEPXHOCTH
VHTepnpeTanyis pe3yasTaToOB HCIBITAHUSA
K o MIIaVm Kpurnueckoe cobbiTHE
F _/F CTOD, MM
max ]
Mertamnorpadus (s oGpasmos no 3TB)
IleneBast cTpyKTypa 1o pasMeTKe
Pesynbrars! 3TB 3TB 3axnrodeHue:
Ioe OcH. MeTaJL1
MeTaorpadun yIc | JanbH IeNieBast CTpyKTypa

%

IIpunosxeHus: PoTo m3I0Ma, 3aMUCH AUATPAMM HATPY KCHH.

3 HCIIBITAHUA HA U3I'Ub

Hcnpitanus Ha 3aru® Ha ompaBke 00s3aTeNbHBI MPH JTHLCBOM, KOPDHEBOM H
O0KOBOM H3ruOax (MCHbITAHUS HA OOKOBOH M3THO MPOBOAATCA TOJBKO AT CBAp-

HBIX IBOB).

Ha nuueBoif 3arud cieayeT HCIbITHIBATH MOTHOTOMUMHHBIE 00pasLbl C Yep-
HOBOM pacTsrmBaeMoi MOBSPXHOCTHIO. [IpensapurenbHas aedopmanus MexIy
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JABYMS INIOCKOCTAMH JOITy CKACTCS TOJIBKO I 00Pa3LoOB, IAC PACTATHBAEMOH SB-
JI€TCS BHY TPEHHAA IOBEPXHOCTh TPYOBI, UTO MPOAUKTOBAHO TPeOOBaHWAMY O€3-
omacHOCTH nepcoHana. [Ipaska 00pa3oB Ha OOKOBO# 3arH0 HE PCKOMECHIYETCS.

ITpu ToMMIUHEE TUCTOBOIO METAJIA A0 32 MM TOJMIMHA 00pa3ia J0JDKHA OBITh
paBHA TOJIIWHE JIHCTA, IIPH OONBIICH TOMIIMHE JOMYCKACTCA CTPOXKKA 00pa3LoB
JI0 TONIIMHBI 25 MM ¢ oxHOH ctopoHs!. llupuHa oOpa3na JO0/DKHA COCTaBIATh OT
1,6 mo 5 TommuuH. [auHA 00pa3ua J0/DKHA COCTaBIATh L = 2 (a + d) + 1007 MM,
TAC @ — TOIIMHA 00pa3na, d — THAMETP OMPABKH.

Ja GoxoBoro 3aruba HCHONB3YIOTCS NUTM(OBAHHBIC TEMIUICTHI TOJIIH-
HOI 10 M.

OOpa3up! cleayeT BeIpe3aTh PAIOM C MECTAMH BBIPE3KH 00pa3LoB AJs APY-
THX TUIIOB HCIITAHHH, YTOOBI HMETh BO3BMO)XHOCTH COITOCTABHTH PE3YJIBTATHI HC-
TIBITAHHH HA U3THO C IPYTHMH XapaKTePHCTHKAME MeTayuia. Pe3ka 3arotoBok mox
00pa31bl Ha THIBOTHHHBIX HOOKHHIAX He Jomyckaercs. [Tocne MexaHuueckoi 00-
paboTku Ha rpaHsaX 00pas3ua HE JOJDKHO OBITh MOTIEPEYHBIX PHCOK OT PEXKYINETO
HHCTpyMeHTA. 111epoxXoBaTOCTh MEXaHMYECKH 0OPAOOTAHHBIX MOBEPXHOCTCH R,
HE JODKHA mpeBbimarb 40 MkM. OCTpBIC KPOMKH JOJDKHBI OBITH IIPUTYIJICHBI C
pazuycom He 6oxee 0,1 a.

Ecam He yka3aHO MHOE B HOPMATHBHOHM JOKYMCHTAIIMH HA METAJLIONMPOAYK-
LU0, AHAMETP ONMPABOK JOJDKCH COOTBETCTBOBATH NMPHBCICHHOMY B Tabm. 3.1,
HX TBEPIOCTh JODKHA COCTABIATH 55 — 60 emuann HRC no Harpyskaromieit mo-
BepxHOCTH. [IlupuHa onmop AOJDKHA OBITH OONbINEG MIHPUHBEI 00pasua. Juamerp
onopHbIX BamukoB 30 — 50 MM. PaccTosHe Mexay omopaMu B CBETY, €CITH HHOE
HE YKa3aHO B HOPMATHBHOM JOKYMEHTALUH HA METAJUIONPOIY KI[HIO, MPUHAMAIOT
paBHsIM d + 2,5 4.

Ta6nuna 3.1
JluaMeTp ONPaBKH IPH HCIILITAHMH HA 3arH0
MHHHMAaJBHBIH FapaHTHPO- JluaMeTp onpaBKu JluaMeTp OnpaBKH
BaHHBIN IIpeJIe]T TeKYUeCTH Ha JIMICBOH/KOPHEBOH 3arub Ha GOKOBOI 3aruG, MM
OCHOBHOTO MeTasuia, MIla (a — TommuHa oGpasiia) (tonmuHa o6pasua 10 Mm)
He Gosee 390 2a 30
420 - 620 4a 40
690 6a 60

HcmpITaHue COCTOUT B H3THOHOM HATPY>KCHHH OOPa3LOB COCPCAOTOYCHHOMN
HATPY3KOH B CEpPEIMHE MPOJICTa MEXKAY OMOPAMH NMPH KOMHATHOH TEMIEpatype
(puc.3. 1, a, 6).
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Puc. 3.1
CxeMa MCTILITAHHH Ha H3rHO

B ciy4ae OTCYTCTBHS BHOMMBIX HEBOOPYKCHHBIM IIa30M Ac()eKTOB HA 00-
pa3ue B MPOLECCE HCTBITAHUS HATPY)KCHHE MPOBOAUTCA JO JOCTIDKCHHS TPeOy-
eMoro yria 3aruda. [Tocme CHATHA HATpy3Kd o0pasen HCCIeAyeTCs Ha HAIUYUE
ne(heKTOB HAa PACTATHBACMOHN H OOKOBBIX MOBEPXHOCTIX 00pa3ia nmpu TpedyeMoM
yriIe 3aruda.

Ipy HANMYME BHIMMBIX HEBOOPY KCHHBIM INTa30M Ae(EKTOB HA 00pasue B
TPOIIECCE HCTBITAHUSA HATPY)KCHHC OCTAHABIMBACTCA. Ilocne CHATHA HArpy3KH
o0paser HCCIACAYCTCS HAa HATHYHC AC(CKTOB HA PACTATHBACMOM M OOKOBBIX HO-
BEPXHOCTAX 00pa3na npu JOCTHTHYTOM YIJIE 3aruoa.

OcMmarpuBatoT OOKOBBIC MOBEPXHOCTH, KPOMKH H HAPY>KHYIO ITOBEPXHOCTb
HM30THYTOH 4yacTu oOpasua. OnpeaeneHue pe3yabTaTroB HCIIHITAHHN B OTHOIICHHH
JIOIyCTHMOCTH OOHAPY KEHHBIX JS()CKTOB MPOU3BOAAT B COOTBCTCTBHH C HOPMA-
THBHO-TEXHHYECCKOH JOKYMCHTALMCH Ha MeTauonpoaykuuro. Eciu He ykazaHo
HHOE, 00pasell CUMTAIOT BBIACP/KABINMM MCIBITAHHC IPH OTCYTCTBHH H3JIOMA,
pacclioeHuH, HaAPHIBOB U TPEIIHMH, BUIUMBIX HCBOOPYKCHHBIM TIa30M.
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Vron u3ruba, ecmu oH Menee 180°, mamepsieTcs cornacHo puc. 3.1, o, mocie
cHatua Harpysku. Y3rub Ha 180° ocymecTBIIeTCA A0 MapauIeIbHOCTH CTOPOH
(puc. 3. 1, 8) wnm 10 COMPHKOCHOBEHHA CTOPOH (puc. 3. 1, 2). U3rub Ha onmopax
JOITyCKAETCS BHIOHATH A0 yIma m3ruda 140°.

4 METOJIMKA ONPEJAEJEHUA CTOMKOCTH
K CYIb®HUJHOMY PACTPECKHBAHUIO NOA HAITPSI’KEHUEM

HcnbITaHusIM MOABSPTAIOT MO TPH 00pa3ua OT KKIOH UCHBITHIBACMOM TPy-
6b1. Eciti MHOE HE YKa3aHO B HOPMATHBHOM JOKYMCHTALMH HA METAJLUIONPOAYK-
LU0, UCTIBITATEIbHON CPEoi BHIOHPAIOT PacTBOP, COCTOSIIMKA M3 BOJHOTO pac-
TBOpa xIopucToro Harpua — 5 % NaCl u nemsHOl ykcycHO# kucinotsl — 0,5 %
CH,COOH (pH pactsopa = 2,7), HaCBIIECHHbIH CEPOBOAOPOAOM NPH JABICHHH
0,1 MITa.

HcnbiTanus npoBOAATCA NMPU MOCTOSIHHOM HArpy3KE YETBIPEXTOUCUHBIM H3-
rHOoM 00pa3La MOHOM TONIKHBI HIH PACTSDKCHHH LIIHHAPHYECKOTO 00pasia,
BBIACP)KUBACMBIX B HCIIBITATCIbHOM PAcTBOpPE B TeUcHHE 720 4acoB MpH HAMPA-
JKCHHH, COCTaBpromeM 85 % MHHHUMAJIBHOTO HOPMHPOBAHHOTO MPEICNA TEKYy-
uvect A TpyO. Kpurepuii mpHeMIeMOCTH — OTCYTCTBHE TPCIIUH IO JAHHBIM
MATHUTHOH JC()EKTOCKOIHH H METAILIOrpa(huuecKoMy KOHTPOIIO HA MAKPOLILTH-
(hax mocJic HCTIBITAHHUA.

5 ONPEJEJIEHME CTOMKOCTH
K BOAOPOAO-HHAYIIUPOBAHHOMY/CTYIEHYATOMY
PACTPECKHBAHHIO

HcnbiTaHusM MOABEPraroT MO TPH 00pa3ua OT KaKIOH HUCHBITHIBAEMOH TPY-
651 Ecii mHOE HE YKAa3aHO B HOPMATHBHON JOKYMCHTALMH HA METAUIOMPOIYK-
LU0, UCTIBITATEIbHON CPeoii BHIOMPAIOT PacTBOP, COCTOSIIMIA M3 BOAHOTO pac-
TBOpa Xnopucroro Harpusi — 5 % NaCl u nensuoi yxcycHoOH kuciaotel — 0,5 %
CH,COOH (pH pacrBopa = 2.7), HaCHIIICHHBIH CEPOBOAOPOAOM C KOHLCHTPALH-
eit 3000 ppm npu gasaenuu 0,1 MITa.

OOpas1pl BHIACPKHBAIOT B UCIIBITATEILHOM PACTBOPE B TEucHHE 96 4acoB,
TIOCJIE YET0 OLCHUBACTCS A0 00pa30BABLINXCS TPELIMH B 00pa3Hax.

Pasmep obpasuos 100 x 20 MM X TOTIIMHA H3ACTHA.
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ITo TpeGoBanui0 PerucTpa npoH3BOIUTCS KOMMYCCTBCHHAS OLCHKA MOIIO-
LIEHHOTO BOAOPoAa (auQy3us B TeueHHE 72 4aCOB B NIMLCPHHE HMPH TEMIIC-
parype 45 °C).

BHyTpeHHEE paCTPECKMBAHHMEC OLCHUBACTCS METOAOM MHKpO(poTOorpaduu
(BbIpe3Koit IUTH()OB M 3aMEPAMH TPEIIHMH), KPUTCPHIA

CLR=Y1/L " 100 %, (5.1)

e [ —anwHa i-# TpemuHbl Ha mutHde pasMepoM L X TOJIIHHA H3EHsL.
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IIPHJIO’KEHHE 5

ONPEJEJIEHUE 3HAUEHUII CKOPOCTH
N YCKOPEHMS BOJTHOBOT'O ABUKEHUSI YACTUILI BOIbI
B IMTPUJOHHOM CJUIOE

1. KoOMITOHEHTBI CKOPOCTH H YCKOPCHHUS BOJHOBOTO [IBIDKCHHS YACTHUII BOJBI
B IPHAOHHOM CJIOE: sz - Vw, » @, @,  ONPSICIIOTCS IO Tabmumam 1 — 4 B 3a-
BHCUMOCTH OT CJICIYFOIIETO:

h — Ty OHHBI MOPS B pafiOHE PACCMATPUBAEMOTO YUYACTKA TPYyOOIIPOBOAA, M;

H — BricoThI BOJH 1 %-HOI 00€CIIEUEHHOCTH B TEUCHHE TOA, M,

T — nepuoAa BoaH 1 %-Hol 00CCIeYeHHOCTH B TCUCHHE T0AA, C.

ITpoMesKyTOUHBIC 3HAYECHHA KOMIIOHEHT CKOPOCTH H YCKOPEHHS OTIPEACISIEOT-
Cs TMHCHHON HHTEPIIOJLILUCH.

2. 3Ha4yeHHA [ U T ONPEACILIOTCS IO PE3YIbTaTaM HHXKEHEPHO-THAPOMETEO-
PONOTHYECKHX U3bICKAHHH IO Tpacce MOPCKOTO MOABOAHOTO TpyOomposoaa. Jlo-
MyCKACTCS MCIOb30BaHHE CIPABOYHBIX JAHHBIX PETHCTpA IO PEXXUMY BETPA H
BOJIHCHIS 1T HA3HAYCHHS BBICOTHI M ICPHOIA BOJIH 00cCIieyeHHOCTHI0 102 1/ron
JULA TeX paHOHOB MOPCKUX AKBATOPHUH (Y4aCTKOB TPACChl TPyOONPOBOAA), TAC 3TH
3HAYCHHA OMPEACICHBI.

PacyeTHBIC 3HAYCHUS CKOPOCTH ) H YCKOPEHHS @ ONPEACIAOTCA IO

(dopmynam:

v, =NV AT M
a,=Nal +al. 2)
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Tabauma 1
T'opuzoHTATHLHASI KOMIIOHEHTA CKOPOCTH Vw o M/c

Lay6ouna mopst i =10 M

Ieprox BOHBI Beicora Bo/mHBI H, M
T, ¢ 1 2 3 4 5
5 0,24 0,48 0,72 0,96 111
7 0,37 0,74 1,10 1,45 1,75
9 0,43 0,88 1,32 1,74 2,11
1 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
[nyouna mops h =20 m
TlepHo BOHBI, Bricora BoHbI I, 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
1 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'myouna mopst A =30 M
Iepuox Bo/HBL, Bricora BomHb1 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
[ayouna mops h =40 m
TlepHo BOHBI, Bricora BoHbI I, M
T, ¢ 1 3 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 -
1 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'my6uma mopsi A = S0 m
epion BoHbI, Beicota BoHbI 11, M
T, ¢ 1 10 15 20 25
5 0,0001 - - - -
7 0,015 0,205 - - -
9 0,057 0,609 0,953 - -
11 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
Imyouna mopsi h =70 m
Iepuox Bo/HBL, Beicora BoHBI 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
[nyouna mopa i =100 m
Tlepioa BoHBI, Beicota BoHBI I, M
T, C 5 10 20 25 30
7 0,002 0,006 - - -
9 0,026 0,060 - - -
11 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
I'myouna mopsi i =125 m
Iepuon BoHbI, BeicoTa Bo/mHBI H, M
T,c 5 10 20 25 30
7 - 0,001 - - -
9 0,008 0,018 - - -
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Ilpooonsicenue mabn. 1

1 0,046 0,097 0,230 0312 -
13 0,123 0,250 0,533 0,691 0,858
15 0,216 0,436 0,893 1,133 1,379
I'nyouna mopa b = 150 m
TlepHoa BoHBI, Bricora BoHbI I, M

T, ¢ 3 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

Tabauma 2
Bepruica/ibHast KOMIIOHEHTA cKopocTH V- (M/ceK)
Layouna mopsi i =10 M
Ieprox BOHEL, Beicora Bo/HBI H, M
T, c 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
1 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'my6usa mopss A =20 M
Tepioa BoHbI, Beicora BosHEbI 1, M
T, € 1 3 6 8 10
= 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
11 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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I'imyouna mopst h =30 m

Ilepyox BoTHBI,

Bbicora Bomn1l H, M

T, ¢ 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
Lmyouna mops 2 =40 m
IlepHoa BoHBI, Boicora BoHBI I, M
T, C 1 5 10 15 20
3 - 0,003 - - -
7 0,003 0,014 0,030 - -
9 0,005 0,023 0,046 0,065 -
1 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
I'imyouna mopsi i = S0 m
IlepHox BO/HBL, Bricora BoiHEI I, 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
Lmyouna mops 2 =70 m
IlepHoa BoHBI, Boicora BoHBI I, M
T, C 5 10 20 25 30
7 0,001 0,003 - - -
9 0,005 0,011 - - -
1 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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Ilpooonsicenue mabn. 2

I'my6usa mops A =100 m

Tepioa BoHbI, Beicora BosHEbI 1, 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
[nyouna mopsa h=125m
TlepHo BOHBI, Boicora BoHbI I, M
T, 3 10 20 25 30
9 - 0,001 - - -
1 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
I'myouna mopst i =150 m
Iepuox Bo/mHBL, Bricora Bomb1 H, M
T, € 5 10 20 25 30
1 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

Ta6aunma 3
T'opusoHTALHAN KOMIIOHEHTA YCKOPCHMA d, (M/cex?)
Inyouna mops h=10mMm
Iepuox Bo/mHBL, Beicora BosmbI H, M
T, C 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
1 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

236



I'myouna mopst i =20Mm

Ilepuon BoHbI,

Bbicora Bomn1l H, M

T, ¢ 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
1 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
Tyouna mopa h =30m
TlepHox BOHBI, Boicora BoHBI I, M
T, C 1 3 6 10 15
3 0,013 0,046 - - -
7 0,067 0,205 0,429 0,741 -
9 0,101 0,304 0,609 1,005 1,372
1 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
I'myouna mopst i = 40 m
Iepiox BoHBI, Bricora BoiHEI I, M
T C 1 5 10 15 20
S 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
Tnyouna mops 2 = S0 M
Iepiox BoTHB, Beicora Bo/mHBI H, M
T, ¢ 1 10 15 20 25
5 0,001 - - - -
7 0,013 0,184 - - -
9 0,040 0,424 0,661 - -
1 0,058 0,582 0,874 1,141 1,282
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Ilpodonsicenne mabn. 3

13 0,064 0,639 0,945 1,226 1,447
15 0,065 0,640 0,942 1,220 1,453
[ayouna mopsa h =70 m
Tepioa BoHbI, Beicora BosmHbI 11, 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
I'myouna mops =100 m
Ieprox BOHEL, Beicora Bo/HBI 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
I'myoumna mopsa h =125 m
Tepioa BoHbI, Beicora BorHbI I, M
T, ¢ 5 10 20 25 30
7 - 0,001 - - -
9 0,005 0,013 - - -
1 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

I'my6una mopst i = 150 m

Ieprox BOHEL, Beicora BoyHBI H, M
T, ¢ 5 10 20 25 30
9 0,002 0,004 - - -
1 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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Tabnunma 4
BeprHkabHasti KOMIIOHEHTa YCKOPeHHUs @, (M/ceK’)

I'my6una Mopsi A= 10m

Ilepuona BOHbBI, Beicora BooHBI 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
I'my6una Mmopst A =20m
IlepHoa BOHBI, Beicora BomEb1 I, M
T, ¢ 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
Lnyoumia Mmopsa i =30 M
IlepHox BOHBL, Beicora Boimel H, M
T, C 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
1 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
I'my6una Mmopsi A =40 m
Ileprox BoHEI, Bricota Boomsl H, M
T,¢ 1 5 10 15 20
3 - 0,003 - - _
7 0,002 0,013 0,028 - -
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Ilpodonsicenne maon.

9 0,003 0,017 0,033 0,046 -
1 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
Imyouna mopa b = S0 m
TlepHon BOHBI, Boicora BoHBI I, M
T, C 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
I'nyouna mopst h =70 m
Ilepuox BOHBI, Bricora BoiHEI I, M
T C 5 10 20 25 30
7 0,001 0,003 - - -
9 0,004 0,008 - - -
1 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
nyouna mopa h =100 m
TlepHon BOHBI, Boicora BoHBI I, M
T, C 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
I'myouna mopsi i =125 m
Ilepuox BOHBI, Bricora BoiHEI I, M
T C 5 10 20 25 30
9 - 0,001 - - -
1 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
I'myouna mopst = 150 m
IlepHox BOHBL, Beicora Boimel H, M
T C 5 10 20 25 30
1 - 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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1IPHJIOKEHUE 6

ONPEJEJEHUE KOO®PUIIMEHTOB
JUISI PACUETA BOJIHOBBIX HATPY30K!

1. Koa¢puuueHTHI CONPOTHBICHUS C , i HHCPIMH C, PH BOTHOBOM JIBHKCHHH
YACTHIL BOABI IO HOPMAIH K OCH TPyOOIpoBoa 3aBucAT OT yucia Kronerana-Kap-
nenrepa KC, OTHOCHTCIILHOH IIEPOXOBATOCTH & MOBEPXHOCTH TPyOOMpPOBOAA W
PACCYMTHIBAIOTCA COTIACHO rpa)uKaM, MPHBCACHHBIM HA puc. 1-1, 1-2.

[T |
| & S —y T
b=== | ---
e - M -——
aam R mam
i .
== I ===
[ 17,

mmmm AN ===
amma LROM m==

[BERT

[ L
]

Puc. 1-1
Koadurment ¢, B 3apucumocts oT uncia Kionerana-Kapnentepa KC
H OTHOCHTEJILHOH MIePOXOBATOCTH X TIOBEPXHOCTH TPyOONpoBoaa

Umucno Kronerana-Kapnentepa KC onpeaeercs o popmyne

KC=V, -1/D, 1)

tae ¥, —CKOpOCTb BOJIHOBOTO JIBHKEHHS YaCTHIL BOZIBL, M/c (cM. 2.6.2 yactu I «Mopckue noaBoAHbIE

TpyGOIIPOBOIBI»);
T — epHOJ] BOJIHEHHS, € (CM. IPHIIOXKEHHUE 5);

! TIpuoxeHAe TOATOTOBJICHO Ha OCHOBAHHH NIPABIII IPH3HAHHOTO KIacCH(pUKarmoHHOTO 06me-
CTBa M HMeeT CIPaBOYHBIH XapakTep.
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D, —cm. popmyubt (2.5.1-1), (2.5.1-2) 1 (2.5.1-3) gactu I «Mopckre TOABOAHbBIE TPYGOIPOBOBIY, M.

Puc. 1-2
Koodduimenr ¢, B 3aBucuMocty ot uncia Kionerana-Kapnenrepa KC
M OTHOCHTEJILHOM IIEPOXOBATOCTH k MOBEPXHOCTH TPYOOIPOBO/A

2. B cayuae oTcTossHES TpyOOIIPOBOAA OT MOPCKOTO THA HA PACCTOSHHEE d, M,
(cM. puC. 2) KOI((PHUIMEHTEI ¢, H ¢, PACCYATHIBAIOTCA 1O (hopMyIaMm:

— . -2.5d/D
c,(dID)=c,+(c, —c) e -1
c, (dID)=c,+(c,~c)- e 25d0a, (2-2)
¢, =1,8+0,136KC npu 0 <KC <5;
e (2-3)
Cp = 1,25 +2,14 - 10° (KC —160)* npu KC > 5;
¢, =3.3-00375KC npu 0 < KC <8
@4
¢, = 1,742 - KC%7 mpu KC > 8;

3. Bmisanue yacTHYHOTO 3arayOneHus TpyOOmpoBOAAa HA paccTosHHE A OT
MOPCKOTO AHA (CM. PHC. 2) Ha KO3()(DMLUMEHTEI C , M ¢, ONPEACTIAETCSA 1O PUC. 3.

4. JIna TpyOONpOBOAOB, PACTIONOKCHHBIX B OTKPBITOH TpaHIee (CM. puc. 4),
BJIMAHUE TIYOHHBI 8, M, H YKJIOHA .S, TDAHIIEH HA KO3((QHUIMEHTHI ¢, U ¢, OTPeE-
JIIETCS B COOTBETCTBUH C TaOmL. 4.

243



Puc. 2
Pacnonoskenue TpyOOTpoBoOia OTHOCHTEIFHO MOPCKOTO JTHA

CAAY T 3 CAANCH

1.
(]
T
H o
*H S
~
.. ColAk e
ial® _H“‘ .\l\h
wr -
CiaYCs | T ~—
. it I
T .‘_"‘
nr
L na nIe W% L I 1 06 s
AN 1
Puc. 3

KoapurmenTsI ¢, ¥ ¢, B 3aBECEMOCTH OT OTHOCHTEJILHOTO 3antyOneHus TpySonposoga A/ D,

n

Puc. 4
Cxema TpyOOIIpoBO/Ia, PACTIONIOKSHHOTO B OTKPHITOH TpaHIIee

244



Tabnuia 4
BimsiHie oTKpPBITOl TPaHIleH HA BeJIT4uHY KodddmmenTos ¢, u ¢,

8,/D, 0,5 1,0 1,0

S, 5 5 3
c,(6, ) c, 0,8 0,7 0,6
c(,s)c, 0,9 0,8 0,75

5. Kosgumment ¢ onpeaensercs no Gopmynam:

¢,=5,05 mpu 0 < KC < 5,335
(KC - 80)
¢,=13-0,105————  npn5335<KC <80 )

R‘CO,S

¢,=—KC-0,001667 + 1,4333 npu KC > 80

6. Busnue oTCTOAHMA TPyOOIPOBOAA OT MOPCKOTO AHA d HA KOX((ULMEHT ¢,
ompeaesieTcs mo (popmyie

¢,(d/D)=c,- e (6)

7. BrusiHIe YaCTHYIHOTO 3anTy ONeHHs TPyOOIPOBOJAa HA PaCCTOSHHUE A, M, OT
MOPCKOTO JHA HA KOI((YHIUKEHT ¢, OMPEeAEIAETCA 0 PuC. 7.

8. 1 TpyOOmpOBOAOB, PACIOJOMKECHHBIX B OTKPBITOH TpAHIICE, BIHSIHUC
TIyOHHEI O, M, U YKIIOHA S, TPAHIIEH HA KOI()HIHMCHT ¢, ONPEACTAETCA B COOT-
BETCTBUU C TalII. 8.

TaGnuna 8
BinisiHue 0TKPBITOl TpaHIlieH HA BeJIMuMHY Koddduipienta ¢,
5,/D, 0,5 1,0 1,0
S, 5 5 3
¢, (8,5)/c, 0,85 0,7 0,65

9. ITpn KOMOMHAMY MOTOHHBIX HATPY30K TEUSHHUS M BOJTH BEIMIHHBI KO PHH-
LHEHTOB C,, C,,, C, KOPPEKTHPYIOTCA B 3ABUCHMOCTH OT OTHOIICHHS 3 PACUETHBIX
CKOPOCTEH TCUCHUS M BOJHOBOTO JBIDKCHUS 4AaCTHIl BOABI (CM. 2.5 u 2.6 yactu [
«MopCKHe NOABOHbIE TPYOONPOBOALD), PABHOTO B = V. / V| B COOTBETCTBHH C
puc. 9-1, 9-2 u 9-3.
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7.

a nnd aqi [T L] LET "rs 0.5 Lo 1L

Fagl )

Puc. 7
. /
3apucumocts Kodddummenta ¢, (A)/ ¢, oT OTHOCHTENBHOTO 3artybaenus Tpybonposoga A/ D,

:.zc'"
10

L \\ Ke=1t
[F]

N
INEN
g \*‘x}\“‘x\
h‘"‘——__
(% \""‘*--____\""--.._
KC="0 B K= Re-3

" " at ¥ a6 oH Lo L3 1

Puc. 9-1
Koapdumuent ¢, B 3aBHCHMOCTH OT Kodhduuuenta B
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Puc. 9-2
Koo duument ¢, B 3aBucuMocTH 0T Kodddummenta

o
LY )
T '\\
24 >\
14 \‘ \
1. \%

\__‘—l__ﬁ—-—
Ki=Fa KCafi ke

»s

a (L8 4 a4 L) L4} e 1.¥ 4

Puc. 9-3
Koadpuiment ¢, B 3aBMcHMOCTH 0T Koddunuenta B
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Pesynbrupyromue Bemmaunbl ¢ () u ¢, (B) OyayT CnpaBeATHBbI A NOABO-
JHBIX TPyOOTPOBOAOB, OTCTOSIIMX OT MOPCKOTO JHA HA PACCTOSHHE d, M, I 4a-
CTHYHO 3arTyOJICHHBIX TPYyOOMPOBOAOB U TPYOOTIPOBOJOB B TPAHILCE.
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IIPUJIO’KEHHE 7

MOJIEJb JMHAMHWYECKOI'O OTKJIMKA ITOJABOAHBIX
TPYBOIIPOBO/IOB IIPY BUXPEBOI1 BUBPAIIH!

1 KOJJEBAHHUSA BAOJIb IIOTOKA

1.1 Pa3Max HampspKCHUHA .S, , TOPOKACHHBIX BUXPEBOU BUOpALMEH BIOJb MO-

TOKA, BBIYUCIIICTCS MO (popMyIe

A
S1L=2-A1L'D_y.llla,1L”Yx’ (LD

a

e A, — aMIUHTY/IHOE 3HAaUeHHEe HaNpPLKEHHH, OPOXIaeMoe aMILTHTYI0H MepeMeTeHni Ay =D,
TIpH KoeGaHUsIX CBOOOAHOTO MIPOJIeTa TPYOOIPOBOIa BIOIH MOTOKA,

A /D, — MakcHMaNlbHast OTHOCHTe/IbHAS aMILTMTYa KojieGaHuii TpyGoIpoBoaa BAOMb MOTOKA NPH
BUXPEBOH BUOpAIlMH, 3aBUCAINAS OT IPHBEACHHON CKOPOCTH V, M KodhdHIKeHTa yCTOM-
4HBOCTH K ;

VY, ;; — HONPaBOYHbIH KOOPPUIHEHT U1t KodpHIEEHTa CKOPOCTH OTOKA 0
¥, — KoouirenT 6e30MaCHOCTH 110 aMILTHTYIHBIM HanpsskeHusM (Y, = 1,05).

1.2 ITpyu BBIMMCIICHHH OTHOCHTETBHON AMILTHTYAbI KoNeOaHuid A /D HCnomb3y-
FOTCS PAaCUCTHBIC BEIMYMHBI IPUBECACHHON CKOPOCTH B KOXP(PHIHCHTA Y CTOHYHBOCTH

Vee= Ve 1) (1.2-1)
KS

K,=—: (1.2-2)
Te

e Y, H Y, — K03(hHIHEeHTH! 5e301aCHOCTH IO COOCTBECHHOM 9acTOTe ¥ AeMII(HPOBAHUIO, COOTBET-
cTBeHHO. IIpH OTCYTCTBHHM SKCHEPHMEHTAIBHBIX JIAHHBIX PEKOMEHTYETCS IPHHHMATD
Y= 1,2;y,=13.

1.3 Monens AWMHAMHYECKOTO OTKIMKA TPyOONMPOBoJa B KOOpAMHATAX
«A /D —V» CTPOHTCS B COOTBETCTBHH CO CXCMOii, IIPHBCICHHOM Ha pUCYHKe 1.3.

! IIpunioxxeHHe OJTOTOBIIEHO HA OCHOBAHHH TIPABHII IPU3HAHHOTO KiIacCu(pUKAIIHOHHOTO 00TIe-
CTBA ¥ HMeeT CIIPaBOYHBIHN Xapakrep.
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r"l-:n' I
Da Az
Da
.IL
1‘ R.rnd
L L T n
\ R.omie Y R.I 1 R \ R
Puc. 1.3

TIpHHIKII TOCTPOSHHS MOISIH JHHAMHYSCKOTO OTKIHKA CBOGOTHOTO MpoJieTa TpyOoIpoBoa
B/IOJIb TIOTOKA

1.4 KoopauHatel TOYCK JTOMAHOH, MPHUBEACHHON HA pUCYHKE 1.3, ompeaens-
rOTCA IO (popMyaam

1,0
—_— a K, <04
Yon
0.6 +K,, A,
VJ{;;" onset = A 0’4 < KSd < 1’6 V]?fl - 10 ) + V{éomet’
Von D,
2.2
Y aa K, > 1,6
45-08K K. <10 A
yr = st A yi=pi ) ( »2)
R, end 3’7 U stz 1’0 R,2 R, end Da

A K A A K
( y") = max (0,18 : (1 ——S"’) ‘R, (—y’z)), ( y’z) =0,13 - (1 ——S”’) ‘R, ..
D, 12 "\'p, D, 18 '

e Rm, (.0 )uR,  (I)— peayKIHMOHHbIE KOD(QPUIIHEHTHI, YIHTLIBAIONIME BIHAHHE HHTSHCHB-
HOCTH TypOYJIRHTHOCTH U KYPCOBOTO yIIa TIOTOKA (B pagHaHax), ompe-

JACJBIEMBIC B BHAC!

Te, 2
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) T
R}e,1:1¥n E_ﬁ.erel (10_0’03) OSRN’ISI, (1’4.1)

(L - 0,03)
R,,=10 —"——— 0<R,,<L (1.4-2)

0,17

V, ;; — PEIYKITHOHHBIH Koo HIMEHT, yIHTBIBAIOIMH CHI)KEHHE BUXPEBOH BUOPAIMK B/I0JIb MOTOKA B
YCIIOBHSX JOMHHHPOBAHUH BOJIHOBOTO BO3IeHCTBHS:

0,0 o <0,5
Y, , = 1(@—0.5)/03 w1105 <0 <038 (1.4-3)
1,0 migo > 0,8

7,, = 1,10 — koaddunrenT 6e30MaCHOCTH Ha HAYATLHOE 3HAYEHHE V),
I —cm. 2.7.5.4 vactu I “Mopckre moBOIHbIE TpyOOTIPOBOIBI”,
o —cMm. 2.7.5.3 yactu I “Mopckue moBogHbIE TPYOOTIPOBOIKI .

2 KOJTEBAHUMA IMMOIIEPEK ITOTOKA

2.1 Pa3max HanpspKeHHH S .., MOPOKACHHBIX BHXPEBOH BHOpALUCH MOMEPEK

CF?
NOTOKA, BRIYHCIHICTCA 1O (JOpMYyJIe
AZ
Ser=2 Ao - Ry 1, 2.1)

a

e A, — aMILTMTY[HOE 3HaYeHHE HANPSDKSHHH, IIOPOKIAEMOE aMILTHTY0H Hepememenuii 4 = D
IpH KoeGaHusIX cBOOOAHOrO MpoJieTa TPYOOIIPOBOAa MONEPEK MOTOKA,

A /D — oTHOCHTeNTbHAS aMILTHTY/a KojleGanuii cBoGoiHOTO TIposeTa TpyGonpoBo/ia MonepeK mo-
TOKa, BO3OYKIaeMbIX CPLIBOM BHXpel NIpH KOMOWHHPOBAHHOM BO3CHCTBHH TECUCHHS H
BOJIHEHHS1, KOTOPasl IPHHHUMAETCSI B COOTBETCTBHH ¢ TpadHKaMH, IIPUBE/CHHBIMH Ha PH-
CyHKe 2.2;

R, — k03 PHUIIHEHT NOHIDKEHNS aMILTATY/IbI KoJIeOaHHH BCIIeICTRBHE AeMIIUPOBAaHHS,
¥, — Ko ppHIHEHT Ge30MACHOCTH IO aMILTATYAHBIM HanpsukeHusM (v, = 1,05).

2.2 Mozenp IWHAMHYECKOTO OTKJIMKA TpyOOmpoBOAa B KOOPIHHATAX
«A_/D_ =V » CTpOUTCA B COOTBETCTBHH CO CXEMOM, IIPUBCACHHOM Ha puc. 2.2.
2.3 KoopauHarsl TOUCK JJOMAHOM, MPHBEACHHONW HA pHUC. 2.2, OMPEACISFOTCS

o opMyaam:

3oy ey 4
Vgﬁ; » _ \ljprox:, onset \Ijtrench, onset , Vg Fl _ 7 _ ( R, om'et) . 1, 3 _ z,1 ,
’ Y. ’ 1,15 D,
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D&

Awl Al
Da Dﬁ
|

3 Vira VB
Puc. 2.2

HpI/IH]_[I/Il'[ TMOCTPOCHUA MOJICITH
JUHAMHYCCKOTO OTKJIHKA CBOGOZ[HOFO TpoJieTa prGOHpOBOI[a TIOMEPEK MOTOKa

7 Az,l
i e | R R S

1,3/\ D,
0,9 i a>0.8 ( L CF)<15
S e
ntl, CF ]:1+1 CF
0,9+0,5- ~1,5|mma>0,8 1,5<
z, ! Z, — z,
Da ntl,CF , Da Da ’
1.3 st o> 0.8 ( )>23
0.9 amt o< 0,8 KC > 30
0,7 +0,01-(KC-10) a1 a<0.8 10 <KC <30
s s o< 0,8 KC<10
T W, e MOTIPABOYHBIN K03 PHUIIHSHT, YIUTHIBAIOIUH OJIH30CTH MOPCKOTO JTHA
R e
—|4+1,25— | mpia—<0,8
5 D, D,
wpmxl, onset = d = (23'1)
1,0 st — > (0,8
D

a
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— TOMpaBoYHBIH Koa(HIMCHT, YIUTHIBAIOMMUH BIHsHKe pacmosn

wfrench, onset
TpaHmeeH — cM. pHc. 2.3.

OXKeHus1 TpyObl B/Ha

AO
=1+0,5|1—|,
‘Ilfrench, onset > Da (2 3-2)
rae A,/ —oTHOCHTeJbHAs IyOHHA TpaHIIeH, ONPEENIeMast o dopmyne
A, 1,256,-d

—=— |[0£—<1]}

D, D, D, (2.3-3)
(fn e F/ fn o) — OTHOIIEHHE YaCTOT ABYX MOCIENOBATENbHBIX dhopM ko eGaHmij
TOTOKA. TpyGonposona nonepex
3n,
1:S

Puc. 2.3
PacnionoxxeHue TpyGonpoBoaa B TpaHmee

2.4 Ammmutyia xoneGaHuii CB0O0IHOTO MPOJIETa TPy G
Ka, BO30YKIAEMBIX CPBIBOM BHXPCH, MOKET OBITh IOHMKe
aemnpuposarus. [ToHwkaromui ko3(pumucHT R onpene

TPOBOnA monepex moto-
Ha BCliencTRHE BAMSHEA
JEICTCS 3aBHCHMOCTBIO

1-0,15K,, mm K, <4

R =
k 3,2K§;’5 ans K >4 2.4
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HIPHIIO)KEHHUE 8

OCHOBHBIE TPEBOBAHUS K [TPOBEPKE ITPOYHOCTH
CTAJIbHBIX ITIOJABOHBIX TPYBOIIPOBOJIOB
IMPU CENCMHUYECKHUX BO3JAENCTBUSX

1 ACXOJHBIE JAHHBIE 110 CEHCMHAYECKOMY BO3IEHCTBUIO

1.1 OCHOBHOW BCIHYHMHOH, XAPAKTCPURYKOIICH CEHCMHYECKOE BO3ICH-
CTBHE, ABJLIETCS pacyeTHas OaIbHOCTb 3eMIICTPACEHHS / COOTBETCTBYOLICH
TIOBTOPSICMOCTH.

Pacuer no 1HHEHHOHN CHEKTPAIbHOM TEOPHH I CIIy4asi MPOCKTHOTO 3eMJIe-
Tpacenus (I13) Beaercs HCX0AA H3 HOPMHPOBAHHOH CHEKTPAIbHOM IJIOTHOCTH:

2 m? + ®*
S()=—o———— a.n
T m'+2a0”+ !

e o, 6 — ko>pUIHCHTHI CIIEKTPAIILHOM IUIOTHOCTH,
a=6+85ch
0=14+20c"
m = o + &
a=ao>— 6~

1.2 CnexrpanbHas IIOTHOCTh CIyYaHHON (DyHKIHH CCHCMHYCCKOTO JBIDKC-
HHA TPYHTA COOTBETCTBYIOIICH OAUIBHOCTH / MPEACTABIACTCSA B BHAC (opmy-
as1 (1.2) —cm. puc. 1.2.

S(w) =D - §(w) 1.2)

3HAUCHHUS TUCTIEPCHH [ I HHTCHCHBHOCTH 3eMIIeTpsiceHus 7, 8 u 9 6ajuioB
MPUBECHHI B TalI. 1.2

Ta6xn.1.2
BammsHOCTD, [ D, M*/c?
7 0,0625
8 0,25
9 1,00
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5Miun
15000

| 63513~ 107

- IR0
n]

E B M

Puc. 1.2

HopMmupoBaHHasi ClIeKTpajibHAasI INIOTHOCTh YCKOpeHHs S7(®)
(npu ko3 dHUIHEHTaX CIEKTPaILHOU IUIOTHOCTH 0. = 6 ¢™; 6 = 14 ¢ u guctiepcun D = 0,0625 M*/ c?)

1.3 PacueT HeMHEHHOTO BO3ACHCTBHA AN CIydasd MAKCHMATbHOTO pPacyer-
Horo 3emnerpsicerus (MP3) BeneTcst HCXOA U3 aKCEIePOTpaMMBbI CTAHAAPTHOTO
3eMJICTPACEHHA COOTBETCTBYHOIICH OaNIbHOCTH.

Kos(durmmeHTsI CiekTpadbHOM INIOTHOCTH O M O MOTYT IPHHHMATHECS B YKa-
3aHHBIX B 1.1 qmanmasonax, aucnepcusa D ONpeacisieTcs COmMacHO OAJUIBHOCTH MO
Tabm. 1.2. YTOUHCHHBIC 3HAYCHUA KO3(D(DHIMCHTOB MOTYT OBITH ITOJTy YCHBI IIPH 00pa-
6OTKE aKCeIIePOrPAMMBI 3eMIICTPACCHHS, MOJIyUCHHOM B pACCMATPUBACMOM PETHOHE.

BenumunHb MAKCHMATBHBIX PACYETHBIX YCKOPEHHH B 3ABHCHMOCTH OT OaJLjib-
HOCTH JIOJDKHBI COOTBETCTBOBarhb TalI. 1.3.

Ta6uxn. 1.3
3HaveHHA MAKCMMAJILHBIX PACYETHBIX YCKOPEHMI
Bawtenocts, 1 7 8 9 10
CelicMAIeCcKoe YCKOpEeHHe a, cM/c? 100 200 400 800

2 TAPAMETPBI IIOIBOHOI'O TPYBOIIPOBO/IA,
VUAUTBIBAEMBIE B PACYUETAX CEHCMHUYECKON CTOMKOCTH

2.1 Ilpu COCTaBIECHMH PACUETHOM MOJIEIH TODKHEI OBITH VUTCHBI CJICAYFOLIHE
napamMeTpsl HOABOTHOIO TPYOOIPOBOJA U €TI0 TPACCHL
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BHYTPCHHMI JHAMETP TPyOOTPOBOIA;

TOJIIMHA CTCHKH TPy OBI,

IJIOTHOCTH MaTrepuana TpyOsr;

TOJIMIMHA 0aIIaCTHOTO MOKPBITUSA TPYOBI;

IUIOTHOCTH OATACTHOTO MOKPHITHSA TPYOHI,

ryOuHa 3arnyOnenust MITT B JOHHBIN IPYHT (PACCTOSHHE OT BEPXHEH TOUKH
MIIT mo ypOBH: JOHHOTO IPYHTA),

BHYTPCHHEE JABJICHHE TPAHCIIOPTHPYEMOTO POy KTa;

LIMPHHA M BBICOTA 00BAJIIOBAHMS TPy OOIPOBOAA;

(hH3HKO-MEXaHHYECKUE XapAaKTEPUCTUKH MaTepHraia (YACIbHBIH Bec) 00Bano-
BaHUS TPyOOMPOBOAA;

JuarpamMMa «HampspKeHHe-ae(opMaimsy Marepuana Tpyosr,

DIyOHHA MOPS Ha PACCMATPHBACMOM YIACTKE.

3 XAPAKTEPUCTHKHU JOHHOI'O I'PYHTA!

3.1 XapakTepuCTHKH JOHHOTO TPYHTA OMPEACIIFOTCS MO PEe3yJIETaTaM HHKC-
HEPHO-TEOJIOTHYECKHUX H3bICKAHHH, B PE3YJIBTATe KOTOPBIX OMPEACIAFOTCS:

IIyOHHA COOTBETCTBYIOMIETO CIIOS TPYHTA,

MPOYHOCTHBIC CBOMCTBA CJIOS TPYHTA, OOBMMHO BKJIIOYAIOINHE: IUIOTHOCTD
rpyHTa, Moay b IOHTa, CIenieHAE, yTOI BHY TPEHHETO TPCHHSL

3.2 B ciay4ae OTCyTCTBHS JAHHBIX MO IPOYHOCTH TPYHTA, Oy CKASTCS MPH-
HHMAarb XapakTEPUCTHKHU TPYHTA MO MX THIY B COOTBETCTBHHU CO CICAYOIIHM
aJITOPHTMOM.

3.2.1 TlNonepeunas (ropu30OHTaIbHAA) AUHAMHMHYECKAs JKeCTKOCTh K, MIla,
ONpEaeIseTCs, KAk

K,=AF,IA, (3.2.1-1)

e AF, — BelHYMHA TOPH3OHTAJILHOM CHJIbI MEK/Ty TPYOONPOBOOM H IPYHTOM IO JUTHHE TpyGo-
npoeoxa, kKH/m;
A3, — COOTBETCTBEHHOE TOPHU3OHTAILHOE CMENEHHE TPYOOTIPOBOa, M.

! Pasyiest IIPHIIOKEHHS IOATOTOBJICH HA OCHOBAHHH MPABIII IPH3HAHHOTO KJIACCH(HKAITHOHHOTO
obmecTsa.
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s 1 —_—

041

03¢

] X &) L Ll 1 120 140

[p YUCJIO TDIACTHYHOCTH

Puc. 3.23
3aBHCHMOCTD TIOKA3aTelisl CTENEHH & OT YHCIIA TIaCTHTHOCTH Ip

Jns onpenenerus K, MOXET OBITh IPHMEHEHO CICAYIOIICE BHIPAKCHHE:!
K,=076-G-(1+v), (3.2.1-2)

rne G — Moxyas capura rpyHrta, Mlla;
v, - koabduiuent Ilyaccona rpynra.

3.2.2 BepruxaibHas TUHAMHYECKAS KECTKOCTH rpyHTa K, MIla, mMoxer
OBITH OIIPEAEICHA C IOMOIIBIO CICAYIOMICTO BHIPAKCHHUS

0,88-G
K=

v

(3.2.2)

1-v
4

3.2.3 [IpovHOCTH TPYHTA MOKET OBITH ONPCACICHA MO HMPEACTbHOMY 3HAYC-
Hue moxyns copura G

OCR*
G _=625-——oa, (3.2.3)
03+0,7¢

e o, — cpeanee dhdekTUBHOE Hampsokenue, Klla;
6, — arMocdepnoe napnenne (100 klla);
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e, — Ko3(hpHIHENT MOPUCTOCTH TPYHTA.
OCR — ko> PUITHEHT epeyIUIOTHEHHUSI IPYHTOB, ONIpeAesisieTcs] KaK OTHOIISHNS TaBJICHHUS, 110 KO-
TOPBEIM TPYHT ObLI paHee YIUTOTHCH, K JABJICHHIO, NEHCTBYIOMEMY B HACTOSINEe BpeMs Ha
TPYHT JUI DIMHUCTHIX TPYHTOB, /UL [IECKOB IpUHUMaeTcs paBHBIM 1,0.
k_ — xoadduumenT, onpe/IeTeHHBIH SKCIIEPUMEHTATBHBIM ITyTEM B 3aBUCHMOCTH OT YHCJIA ILIa-
CTHYHOCTH I'PyHTa ]p, MO3KeT OBITh OIIpe/iesicH u3 rpaduka puc. 3.2.3.

3.2.4 Uucno mIacTHYHOCTH ]p OMPEACIACTCA MO PE3YIbTATAM OMpPEaC-
JCHUA (PU3HKO-MCXAHWUYCCKUX XAPAKTEPUCTUK TPYHTOB B COOTBETCTBHHU C
TpeOOBaHUAMH OEHCTBYROIHUX cTaHaapTos, Hampumep, [OCT 5180-84 wu
I'OCT 25100-95.

JUist IIMHUCTBIX TPYHTOB MHCIIO TUIACTHYHOCTH /| MOXKET OBITH OIPEICICHO
no Tadm. 3.2.4.

Tabnuuna 3.2.4

Pa3HOBUIHOCTH ISIMHUCTHIX TPYHTOB Hueno CoiepKatHe TIeCTatbIX JacTHy
ILIACTHIHOCTH [ (2 - 0,5 Mmm), % no Macce

Cynecs:

— MeCYaHHUCTAas 1-7 =350

— MbLIECBATAas 1-7 <50

CyruHox:

— JISTKUH I1e CYaHHUCThIH 7-12 =40

— JISTKHH TbLISBAThIH 7-12 <40

— TSDKEJIbIH e CUaHUCThIN 12-17 > 40

— TSDKEJILIH MbLIeBAThII 12 -17 <40
I'una:

— JIeTKasl MeCIaHuCTast 17-27 > 40

— JIeTKas IMbUIeBaTas 17-27 <40

— TsDKeJIast >27 HE perJIaMeHTUpPYeTCs

4 IOCTPOEHUE PACUETHOM MOJEJIHA

4.1 PacyeTHas cxema MpeanoaaracT moCTPOSHUE KOHEYHO-3IEMEHTHOM MOAC-
JH, VIUTHIBAIOMICH CBOMCTBA MarepHrasia TpyOsl, mapaMeTphl 0aIIaCTHOTO MOKPHI-
THS, XapaKTCPHUCTHKH IPYHTA U BIMSHUC MOPCKOH BOABI AJI1 TPEX THIIOB YYACTKOB
TpyOOIpoBoOAa;

OeperoBolt mepexoxn;
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NIMHElHbIA y4acToK NoABOAHOrO TPY6ONpPoBoAa, He3arny6ieHHOro B FPYHT, B

TOM Yyuncne ¢ 06BaI0BaHNEM;
NNHEWHBIA y4acTOK NoABOAHOro TpybonpoBoAa, 3arny6/1eHHOro B rpyHT.
TunoBble CTPYKTYPbl NEPEYMCIEHHBIX KOHEYHO-3/1EMEHTHbIX MOAENei noka-

3aHbl Ha puc. 4.1.1 -4.1.3.

rpyHTOBOE
OCHOBaHue
6eperoBoro
yyacTka
Puc. 411.1
Tunosas CTPYKTypa KOHEYHO-3/IeMEeHTHOW Mofenn 6eperoBoro nepexoja MopcKoro NogBOAHOr0
Tpy6onpoBofga
BOfa
rpyHTOBOE
OCHOBaHue
Tpy6onposoza
ob6BanosaHue
Puc. 4.1.2

TunoBas CTPYKTypa KOHEUYHO-3/1EMEHTHON MOJeNN NUHeRHOro He3arnyG6neHHoro yyacTka
MOPCKOro NoABOAHOrO TPpy60NpoBOAa, NPONOXKEHHOTO B 06BaN0oBaHNM
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BoAa

Puc. 4.1.3
TunoBas CTPyKTypa KOHEYHO-3/1EMEHTHON MOAENU IMHEHOTO 3arny6NeHHOTo yyacTka
MOpCKOro noABoAHOro Tpy6onpoeosa

42 TAPAMETPbl KOHEYHO-3/IEMEHTOW PA3B/BKM

4.2.1 PekoMeHayeMble NapaMeTpbl CETKN MOTYT ObITb MPUHATBI CNEAYIOLWNMA:

rOpU30HTaNbHbIA  MPOAOMbHbLIA  pasMep 067acTM  MOAENMpoBaHus -
(180- 200) -£>5;

BEPTMKaNbHbIV Nogpa3mMep 061acTV OT YPOBHS AHa 40 BEPXHEN NOBEPXHOCTH
mogenu - min ((20 - 25) Da f); rge Da- BHewHWit gnameTp Tpy6bl u H - rny-
6uHa mops;

ropu3oHTaNbHbI/ NonepeyHblii pasmep o6nactu - (90 - 100) Da:

BEpTMKanbHbI Nogpa3Mep 061acTn OT YPOBHA fHA O HUXHE NOBEPXHOCTK
MogenbHon o6nactu - (25 - 30) -Da

nepudepniiHbiil pasmep CeTKM N0 rOPU30HTaNbHbIM U BEPTUKANBHbLIM FPaHAM
mogenu - D1;

pa3Mep CeTKW B NMOMNEPeYHOM Ce4yeHWW TpyObl MO BHYTPEHHEMY MepuMeTpy
Tpy6bl - (0,02 - 0,025) -Da;

pasmep ceTku Bgonb Tpy6sl - (0,04 - 0,05) -£>a

4.2.2 NMpmeHseMble TUNbI KOHEYHOTO 3/1eMeHTa:

4na Tpy6bl - 060104HBIA C BO3MOXHOCTbIO yyeTa PU3NYECKOW N reomeTpu-
YecKOW HeNMHelHOCTY;

[ONS TPYHTa - 06beMHbIV C BOSMOXHOCTbIO y4eTa (PM3NYECKO HETMHEHOCTH
noBeAieHNs TpyHTa no mogenun Apykkepa-Mparepa;
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AT KUAKOCTH — OOBEMHBIN C BO3MOMKHOCTBIO yU€Ta (PH3UUCCKOH HEH-
HEHHOCTH;

JUIs1 0AIIACTHOTO TIOKPBITHS — OOBEMHBII;

JULA y4eTa B3aUMOACHCTBHA TPyOOIIPOBOAA C TPYHTOM 3IEMEHT TPEHHSA — O~
HOY3JIOBOH WJIH JABY Xy3JIOBOH 3JICMEHT.

5 HAPAMETPBI PACYHETA

5.1 Pac4yeT MOPCKOTO MOABOJHOIO TPYOOIMPOBOAA HA CEHCMOCTOHKOCTh MPO-
BOAMTCS CIEAYIOIIUMH METOTAMH:

JTHHEHHO-CICKTPATbHBIM METOAOM s 113;

MPAMBIM THHAMUYCCKAM METOIOM 111 MP3.

5.2 IMHEMHO-CITEK TPAJIbHBIN METO/L

5.2.1 Pacuer Bosaelicreus [13 Ha 3a7aHHBIH Y4ACTOK MOABOAHOTO TPyOOMpPO-
BOJA IIPOBOJUTCS B CICAYIOMIEH MOCICIOBATCIBHOCTH:

.1 BBHIOMPAKOTCA XapaKTEPHBIC TOYKH AHAIM3A HANPHKECHHO-IC(POPMHPOBAH-
HOTO COCTOSIHHSI TPYOOIPOBOA,

.2 CTPOATCS AMILTUTYTHO-YACTOTHBIC XAPAKTCPUCTHKH Ul AcopMarmii B
BBIOPAHHBIX XapAKTEPHBIX TOYKAX € .. [AE O — YaCTOTa BO30Y)KIAIOIICTO Celic-
MHYCCKOTO BO3ACHCTBH,

.3 BBIMHUCIILAIOTCS CIICKTPAIBHBIC INIOTHOCTH Ae()OPMAITHii B i-H TOUKE:

i(®)°

= 2 .
Sal((n) =gi(w) - S(w), (5.2.1.3)
rie S(®)— pacueTHas CHEKTPAIbHAS INIOTHOCTh CEHCMIUECKOTO BO3/ICHCTBHSA GaJThHOCTH [
.4 BBIMHCIIACTCSA quCHepCcHs Ae(QopMannii B i-i TOUKES:
J
DSI = gSE,((D) d(,), (5214)

.5 HCKOMOE PacUCTHOC 3HAYCHUE Je(POPMALIHH BHIMHCIIETCS KAK:

e =3VD_. (5.2.1.5)
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5.3 IIPAMOI JMHAMHYECKHI1 METO/

IpsmMoii AMHAMHYECKHMA METOA NMPEANONATACT MOJIHOE PEIICHHE YPABHEHUSA
JBIDKCHHSA MOPCKOTO ITOABOJHOTO TPyOOIPOBOOA HA PACCMATPHBAEMOM YYACTKE
N0 ACHCTBHEM 3eMIICTPACCHUA OATIBHOCTH /, 3aaHHOM aKceaeporpaMMoi Ha
BPEMCHHOM Y4acTke He MeHee 10 cexyHa. IIpu 3T0M B pacueTe JOJDKHA YUHTHI-
BaThCA (PM3HUCCKAS HETMHEHHOCTh MaTepHaa TpyOOIPOBOaa U TPYHTA, a TakkKe
TCOMETPHYCCKAA HCIMHCHHOCTD BCEX 3JEMEHTOB CHCTEMBL. B KauecTBe pacuer-
HBIX IMApaMETPOM, MOACTAB/IACMBIX B KPDUTCPUH, MPUHUMAIOTCA MAKCHUMAJILHBIC
3HAUYCHHS Ae(PopMaLuii, TOTYyYCHHBIX B IPOIECCE PEATH3ALIIH.
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IIPHJIO’KEHHUE 9

MPOYHOCTH U YCTOMUUBOCTH TPYB PAMBEPOB
13 NNOJIMMEPHBIX KOMITIO3UIIMOHHBIX MATEPHUAJIOB!

1 KPUTEPHH JIOKAJIBHOM MPOYHOCTHU TPYE PAM3EPOB
M3 MNOJIMMEPHBIX KOMIIO3UIIHOHHLIX MATEPHAJIOB

1.1 OCHOBHBIE ITOJIOXKEHU A

1.1.1 OCHOBHBIM CTPYKTYPHBIM 3JICMCHTOM TPYO Pai3epoB U3 HOJIMMEPHBIX
KOMIO3UIMOHHBIX Marepuaios ([TKM) siBisieTcs Cioi, mpeACTaBIsIOIHEA CO00i
OJIMH CIIOH apMHUPYIOINETO Marepuaia (TKAHH, JCHTHI, POBUHTH, BOJIOKHA H T.1.),
TIPOIMTAHHBINA CBA3YIOIHM H OTBEPIKICHHBIH.

1.1.2 ®usnueckue coorHomeHus cos [TKM ¢ yueroM BIHSAHUSA BO3ACHCTBHA
TEMIIEPATyPHl M BIAKHOCTH OKPY)KAIOMICH CPEIbI B JIOKAJHHOH CHCTEME KOOp-
auHar (1, 2, 3), CBI3aHHOU C HANMPABICHUEM APMHUPYIOMMX BOJOKOH (ocH 1 u 2,
PACTOJIOKCHHBIC B IUIOCKOCTH APMHPOBAHHS, OPUCHTHPOBAHBI MAPAJUICIBHO H
NIEPIECHIUKYJIPHO K HANPABJICHUIO BOJIOKOH, OCh 3 OPHCHTHPOBAHA B TPAHCBEP-
CaITbHOM HAINPABJICHUH), B CIIy4a¢ TPEXMEPHOTO AHAIM3A HAPSHKCHHO-AC(OPMHE-
posaunsoro cocrosuus (H/IC) npeacraBnsrorcs B BUAC:

Oy Q11 le Q13 0 0 0 g, — o AT - [51 Am

S, 12 22 23 0 0 0 g,, — 0, AT - [52 Am
|9 G O 000 Jamaalohan
G 0 0 0 20 0 0 €

oy [0 0 0o 0" 20, 0 en
G, 0 0 0 0 0 2 Q66 e,

e QU :EU a- Vi VBZ)/A’ sz :Ezz a- Vis VSI)/A’ Q33 :Eaa a- Vit Vn)/A’

44 = GZS’ QSS - Gl}‘ QGE = Gll’
QIZ = Ell (VZl + v31 : VZS)/A :EZZ (vll + Vl:! ! v32)/A’
Q13 = Ell (VBI + vll ' VSZ)/A = EZZ (VIZ! + vll ! v23)/ A’
Q23 = EZZ (v32 + le : v3l)/ A= E33 (VZS + le : vll)/ A’

! HpHJ'IO)KeHI/le IMOATrOTOBJICHO HAa OCHOBAHHH IIPAaBHJI IIPU3HAHHOTO K.]'[aCCH(i)I/IKaI.IPIOHHOFO obmre-
CTBa H HMECT CHpaBO‘lHLIﬁ Xapakrep.
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A=1- Vi 21_‘}23'v32_V13.v3l_2'v21.v32.v13’

E E,, E,, — MOIYJIH YIPYTOCTH B HAalPABJICHUH OCeii 1, 2, 3, COOTBETCTBEHHO,
G — MOJIyJIb C/IBHTA B INIOCKOCTH apMHPOBAHHS,
va G — MOJIYJIM ME3KCJIOMHOTO CABUTA B IDIOCKOCTAX 1-3 U 2-3, COOTBETCTBEHHO,
vU — xo3dduuents! Ilyaccona (7,7 = 1, 2, 3);
a,, 0, O, — JMHEHHbIE KOO (HUIHEHTEI TEMIIEPATYPHOTO PaCIMPEHHs B HaNpaBJIeHHH oceii 1, 2, 3,
COOTBSTCTBCHHO;
B,. B,» B,— koourmenTsI, yuuTRIBAIONME BIHSHHE BJIKHOCTH OKPYXKAOMIEH Cpe/ibl Ha CBOHCTRA
ciost IIKM B HanpapnieHuu oceit 1, 2, 3, COOTBETCTBEHHO;
AT — nipupaieHue TeMIlepaTypbl OKpYKaIloIel cpeapl;
Am — TIpupaleHUE BIAKHOCTH OKpYKAfomeH Cpebl.

Ecmu marepuan cinos ITIKM TpancBepcaabHO H30TPONECH, T. €. CBOMCTBA B Ha-
NPaBICHUAX 2 M 3 paBHbL, TOV, =V .. G, =G E =F .
1.1.3 /i1 mprOMKCHHBIX PACUCTOB (cnyqan rmocmro HANPsLKEHHO-ACPOpMH-

POBAHHOTO COCTOSIHHS) PSKOMEHIYCTCS HCTIOIb30BATH 00JICE MPOCTHIC COOTHOIICHHUS:

Gy Qn le 0 ST AT - Bl Am
o, =0, 0, 0 | -1&,- 0, AT =B, Amy, (1.1.3)
Sy, 0 0 2 Q66 €,

e Qll - Ell /(1 T vll)’ sz :Ezz’[(l TR vn)’ st = Glz’
= Oy =V E A=y, v, )=y, E /(1-v, v,).

1.1.4 ®usmieckue cootHomeHu ¢nos [IKM, mpou3BobHEIM 00pa30M OpHCH-
TUPOBAHHOTO OTHOCHTEIILHO OCH TPyOBI paii3epa (B r100aabHOM CHCTEME KOOPIH-
HAT X, V, Z OCh X HAIPABJICHA BAOIb OCH TPYObL, OCH ) H Z OPHCHTHPOBAHBI B TAHTCH-
LHAJIBHOM M PAAUAIBHOM HAMPABICHUAX COOTBETCTBEHHO) B CIIy4ae TPEXMEPHOTO
AQHAITM3Aa HANPSHKCHHO-AC(OPMHPOBAHHOTO COCTOSHUS 3aIIHCHIBAIOTCS B BHIC

(Gxx __11 le le 0 0 Q_16 ( €~ AT - Bx Am
S,, le sz st 0 0 2Q26 €n— 0LyAT_ ByAm
JOul |Gl iy 0 0 205 ) ey AT A
c, 00 0 2Q44 2Q45 0 €,
s |00 0 20,20, 0 €y
e,) 10,0, 0, 0 0 20,1 le,~120,AT-12p Am
e Qll - Ql m'+2 (le + 2Q66) m* i + 22 n',
le = (Ql + Q22 4Q66) m* n* + Qll (m4 + 1’14),
Dy = + O 1,
Q= QumPn—Q,mr® —(Q, +20.) (m* —n*) mn,
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2 Qu n'+2 (Quz+ 2Q66) m*n* + sz mt,

n+Q,,m,

335
nn
gogpgo

g5,

= Q, mPn+(Q,, + 20, ) (m* — n*) mn,
(Qm st)mn

:Qum +stnz’

=(Qy—Q,) mn,

Q44n Jrstm

*(Q1,+ 2 = 2Q) M1+ Oy (m* — 1),
a»amz+an B, = [3m’+[3n2
a*anz+am B B, 7+ B,m?,

a ‘13’[3

o, = (o —a)mnB =(B, - B,) mn.

N
=

5
&

Qi th Qi th&O\ QO

)

3aece m = cos 0, n = sin6, a oTcueT yria 6 MpOU3BOAUTCS B IOJIOKUTCILHOM
HANPABJICHUH.

Jl1s mpuOIMKEHHBIX PACUCTOB (CIIyYal IIIOCKOTO HANMPSKCHHO-Ae(hOopMu-
POBAHHOTO COCTOAHHSA) PEKOMCHAYCTCS HCHONb30BaTh 0OJIee MPOCTHIC COOT-
HOIIICHHS .

O Qll Qn 2Q16 —o, AT—ﬁ Am
0= 1% L 2%|- — o, AT—B Am . (1.1.4-2)
o, Wi Gy 20 - 1/2a AT~ 172 Am

1.1.5 TIpenempHoe coctosnue cnosd ITKM onpenensercsd COOTBETCTBY FOIUM
KPHTEPHEM MPOYHOCTH:

R(F, 6} +F,0,+F 6, +F o, +F o, +F o )+R(Q2H,c 6,+2H 0 0, +

22722 33733 12 712 13 713 23 723

+2H 6,,0,)*R(F 6, +F,0,+F.6.)<l1 (1.1.5-1)

23 722 733 3 33

HpI/[ TTOCKOM HAPSPKCHHOM COCTOSTHUM

R (F, o} +F,c,+F,c,+2H 0, 06,)+R(F c,+F,c,)<l, (1.1.5-2)

22 722

e R=Y,. Yo Yy Yeu
1 1 1
= F,=—, Fy=——,
of - of o) o) o o
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1 1 1 1 1 1
F = f— F_ = ) F_ = —

oM o0 oM ) oM o
On Oy Oy 0 O3 O3
H 12 H 13 H 23
H' = H: = H: =
12 [ k1 27723 =
\IFII .Fzz X/Fn R Fzz 'F:&a

3aeck 6 — mpeaen npourocTH cnos [IKM npH pacTsSyKeHHH B HANPABJICHAH
ocu 1;

6¢) — mpeen npousocTH ciost [TKM npu CxkaThu B HAIPABICHHH OCH 1;

o) =E, /E, o - npusenenHsli npexen npouroctu ciost [TIKM mpu pac-
TSDKCHHH B HANIPABJICHUH OCH 2,

o) =E, /E, o) - npuseaeHubIi npeaen npodHocTH cnost [TIKM npu cxaruu
B HAIIPABJICHUH OCH 2;

%) — mpeaen mpourocTH c10st [IKM 1pu pacTspkeHHH B HATIPABICHHH OCH 3

6} — mpezen mpounocTH ciost [IKM NPy CkaTHH B HATIPABICHHH OCH 3;

G,, — mpezie mpoyHoCTH 7105t [IKM npH CABAre B IIOCKOCTH aPMHPOBAHKS;

813 —npeaca npo4HOCTH ¢10s1 ITKM npu MEKCJIOHHOM CIBUTE B INIOCKOCTH 1-3;

G,, — Tmpezen npo4HoCTH ciiost ITIKM npy MEKCIOMHOM CIBHIE B IIIOCKO-
ctu 2-3.

Jna xaxxmoro Mareprana Ko3(hGUUHCHTHI B3AUMHOTO BIHSAHHS HOPMATBHBIX
KOMIIOHCHT HANPSUKEHWH /17, [, H | NOTKHBI OMPEIEIATCA SKCIIEPHMCHTAIIBHO.

1.1.6 Ilpu pacuere OOMEro HANMPSHKCHHO-AC(OPMHUPOBAHHOTO COCTOSHHS
TpyOBI paiizepa n3 [IKM HCob3y 10TCs CeAyOIHe COOTHOIIEHHUS TS BHIYHCIIE-
HHS POAObHOM ', u3ruOHOM C') M Kpy THIBHOH C KECTKOCTEH:

C,=2nRA,, (1.1.6-1)
C,=nR@,R*+2B, R+D ). (1.1.6-2)
C,=2nRA R +2B R+D,), (1.1.6-3)

s

me 4, = 1(ql'”)k (n,—n,_), L m=16),
_ o

B, =122(q,), (%~ n;_)). (b m = 1,6),

— P
D, =1/3 Z‘l(q‘m)k m—-m_), (1, m=16),
R — pagayc KOHTypa IONIepeuHOTO CeUeHHUsI TPYOHI paiizepa,
¢ — TOJII[MHA CTCHKH TPyOBI pakizepa,
P — 4MCIIO CJI0eB pasiaMuHbIX Marepuaiio (IIKM, cTans u T. 1), 0OpasyromuUX CTEHKY TPYObI
paiizepa,
71, — KOOP/IMHATBI TPAHHIL CJIOEB CTEHKH TPYObI padizepa (— ¢ /2 =n <n <..< n,= t/2).

B
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2, 0, 0,

q, = Qn -

1.1.7 Pa3pylueHHE KOMIIO3UTHBIX MATCPHAJIOB, KaK NMPABMJIO, MPEACTABIACT
co00H MOCIEAOBATCIHPHOCTh MHOKECTBA JIOKAJTHHBIX MCXAHH3MOB Pa3pyIICHHSA
(paspylIcHUE MATPHLBIL, PACCIOCHHE, Pa3pyIICHHUE BOJOKOH H T. 1.), KAKIBIH H3
KOTOPBIX COITPOBOKAACTCS JIOKATbHBIMI H3MCHEHHAMHE CBOWCTB MaTepHaa.

1.1.8 Pa3BuTHE NTOKAIBHBIX pa3pyLICHHH, COMPOBOMKIAFOIIUXCS JIOKATHHOU
JleTpajauyeil CBOMCTB MATepHaNa, BEACT K CHIDKCHHIO TIIOOANBHOM >KSCTKOCTH
KOHCTpPYKUmH. [TocneTHss OKA3hIBACT BIMSHHEC HA XapAKTCPHCTHKU II00ATBHOTO
OTKJIMKA PAM3€PHOM CHCTEMBI HA BHEIIHHC BO3ICHCTBHA (NMCPEMEINCHHA, U3TH-
Garomue MOMEHTHI H 3()()EKTHBHOE YCHIHE pacTsokeHus). [103TOMY IpH pacuete
Tpy0 paitzepoB u3 [IKM He0OX0aUM yUeT B3AHMHOTO BIIMSHHS OOIET0 H MECTHO-
IO HAIPSKSHHO-AC()OPMHPOBAHHOTO COCTOSTHHSL.

1.1.9 Yuer B3auMHOTO BIMAHUSA OOIIETO U MECTHOTO HANPSDKEHHO-AC(OPMHE-
POBaHHOTO cocTosHul TpyO paiizepoB u3 ITIKM pekOMEHAYETCS BBIIOIHATH Of-
HHUM U3 ABYX MCTOAOB!:

r100aIbHO-TIOKAIBHAS IPOLECAYPa;

1100 IbHBIH PacueT C MOCTPOCHHEM IIOBEPXHOCTH OTKIIHKA.

OTH METOABI OTIMYAIOTCA MACIITAOHBIM YPOBHEM OLEHKH MPEACIBHOTO CO-
CTOSIHHA U TOCTIECA0BATETEHOCTHIO BBIMACICHHUS OOMIETO0 W MECTHOTO HANPSDKCH-
HO-Ae()OPMHPOBAHHOTO COCTOSHHS H MPOYHOCTH TPyOBI paitzepa u3 [TKM.

1.2 TNTOBAJIbHO-JIOKAJIbHA A ITPOLIEYPA

1.2.1 Ha nepBoM 3Tane OLCHKH MPEACIbHOTO COCTOSHHS ONpEAeIIeTCs 00-
IIee HampsDKEHHO-Ae(POPMUPOBAHHOE COCTOSIHHE TPYOBI paiizepa B uenoM. [Tomy-
YCHHBIC ITPU 3TOM BHYTPESHHHE YCHIHA (OCEBAs MPOJOIbHAS CHJIA, H3THOAFOIIHH
MOMEHT, KPYTAIIUH MOMEHT, BHY TPCHHEE/BHEIIHEE M30BITOUHOE JABICHHE) 3aTeM
HCIOB3YIOTCS B KQUECTBE TPAHUYHBIX YCIOBUH 11 OMPEACICHUS MECTHOTO Ha-
NPsDKEHHO-AC(OPMHPOBAHHOTO COCTOSIHHUS (MECTHBIX MOJICH MEPEMEIICHHM, JIc-
(hopmanuit, HAPSDKCHUIA).

1.2.2 TIpenenpHOE COCTOSIHUE 3JEMEHTAa TPyOBI paifzepa ompenemsercs Imy-
TEM CONOCTABJICHHA MECTHBIX MOJICH HAMPSOKCHHH C MPHHATEIM KPUTCPHEM Pa3-
pymeHus1. MHOTOKParHOE MOBTOPCHHUE OMHCAHHOM BBIMHCIHTECIBHOH MPOLIEAY PBI
TIO3BOJIIET ONPEACTHTD MOCICAOBATCIbHOCTD NPEACIBHBIX COCTOSIHUM 3IEMECHTOB
TpyOBI paiizepa, MPEAMCCTBY FOIIUX 00IIEMY Pa3py ICHHIO.
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1.2.3 MecTHbIe pa3py LIEHHS 3IEMEHTOB TPy OBl pait3epa COMPOBOXKAAFOTCS CHH-
JKCHHEM €€ )KECTKOCTH, BIMAFOIIUM HA OOIIMIT OTKIHK CHCTEMBI. [103TOMY, U151 MO~
BBIIIECHHUA JOCTOBEPHOCTH pacyeTa, HEOOXOAMMO MOBTOPHUTH BBIMHCIICHHUS 00MIErO
HAIPsDKEHHO-AE (POPMHUPOBAHHOTO COCTOSHES TPYOBI paif3epa, yUMTHIBAS IPH 3TOM
JIeTpafaluio CBOHCTB Marepuai. [1oayucHHbIE B PE3yJIBTaTe PacyeTa Yy TOUHCHHBIC
3HAYCHHUA BHYTPEHHUX YCHIMH (OCEBas MPOAOJbHAS CHIIA, H3THOAIOIMA MOMCHT,
KPyTSIIMH MOMEHT, BHY TPEHHCE/BHEIHEES H30BITOUYHOE TABJICHAC) UCTIONB3YFOTCS
B KQYECTBE IPAHMYHBIX YCIOBUH JUIS ONPEACICHUS MECTHOTO HANIPSDKEHHO-Te(Pop-
MHPOBAHHOTIO COCTOSIHUS (MECTHBIX NOJICH NepeMeIeHuUH, AedopMaiii, HampspKe-
HUH, BHY TPEHHETO/BHEIITHETO H30BITOYHOTO IABJICHIS) 3ICMEHTA TPYOHI paii3epa.

Hrepanmonnad 1106aIbHO-TOKATbHAS TPOLEAYPA AOJDKHA BBIMOJHATHC 10
TEX IOP, MOKA HE MPOSBUTCS HOBBIH MEXaHH3M Pa3pyIUCHHS (IOMYCKAEMOTO TIPH
SKCIULY aTalliy) BILIOTh A0 MPEACKA3AHMA KPUTHUECKOTO MEXAHH3MA Pa3py LICHUS
(HE IOTYCKAEMOTO IPH JKCILTY aTALMH).

1.3 IVIOBAJIbHASI TIPOITETYPA
C IIOCTPOEHUEM NOBEPXHOCTH OTKJIMKA

1.3.1 B kauecTBe ambTepHATHBHI [100ATbHO-JIOKATIBHOM MPOLE/Y PE PCKOMCH-
JyeTCsd MPOLEAYpPa aHANIH3Aa MECTHOTO HANPSKCHHO-AE()OPMHPOBAHHOTO COCTO-
SHUA W MPOYHOCTH, YCTAHABIMBAIOIIAS NMPEACIbHYIO IIOBEPXHOCTh OTKIMKA, HC-
MOIb3yeMas B MOCIEAYIOMEM aHATI3E OOIIEr0 HANMPSLKEHHO-AS(OPMHPOBAHHOTO
COCTOSIHII M IIPOUHOCTH TPYOBI pait3epa u3 ITKM.

1.3.2 BHayane Ha OCHOBE MECTHOTO aHAIM3a IPOIECCA PACMpPOCTPAHCHUSA
pa3pyLIcHUH Kak A1 TpyO, TaK M UL COCAWHCHHUH IPH BCEX BO3MOXKHBIX KOM-
OMHAUMAX HATPY30K (M3THOAOIMH M KPyTAMME MOMCHTHL, d((CKTHBHAA mMPO-
JIOTBbHAS CUJIA W BHYTPECHHEE/BHCINHEE HM3OBITOYHOC AABJICHHE) ONMPEACISACTCS
obmee mpeaenbHOe cocTosHUe. OOMmIee MPEASIbHOS COCTOsHUS MPEACTABIISCTCS
B BHJC IOBEPXHOCTH B MPOCTPAHCTBE, HE3ABHCUMbBIMH KOOPAMHATAMH KOTOPOTO
SIBJIIFOTCA M3THOAIOIIUH/KPY AU MOMEHTBL, 3()()eKTHBHAS MPOJOIbHAS CHIIA H
BHYTPEHHEC/BHCIIHEE H30BITOYHOC AaBlcHHE. [[OBEPXHOCTH CTPOUTCS IyTEM HH-
TEPIOJLALUU MHOKECTBA TOYCK (BHAOB HATPY;KCHHA), MOMYYACMBIX H3 MECTHOTO
aHaJIM3a Mpolecca PacpoCTPaHEeHUS pa3py eHUH. Takue TOYKH MOTYT OBITh IO-
JyYCHBI JJI1 KOKIOTO MEXaHU3Ma Pa3py ICHHUS.

1.3.3 TIpu pacuyere OOmEro HANPSHKCHHO-AC(OPMHUPOBAHHOTO COCTOSHHA
MPOYHOCTH HAYAIBHOC HpI/I6.TII/DKeHI/Ie BBITNIOJHACTCA IO HCXOOHBIM KECTKOCTHBIMH
XapaKTePHCTHKAMU, 03 yUeTa ASTpaJaliy CBOMCTB MaTepUaa. 3areM, C pOCTOM
HArPy3KH, B OTPEACTICHHBIX JIEMEHTAX Pai3epHON CHCTEMBI IPOUCXOIUT 3apOrK-
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JICHUC U PA3BUTHE NMOBPCIKICHUH, €IIE HE MPUBOIIIMX K PA3PYICHUIO CHCTEMBI.
B 3T0M Cilyyae HEOOXOAMMO MOBTOPHTH PAcyYET OOIIETO HANPSLKCHHO-AE(HopMIPO-
BAHHOTO COCTOSIHHSA, HCHOJIb3Y s PEAY IUPOBAHHbIC 3HAYCHHU A KECTKOCTEH MMOBPEXK-
JICHHBIX 3JICMCHTOB CHCTEMBL. PelyIHpOBaHHE BEIHYHH YKECTKOCTCH BBINOJHSCT-
Cs1 B COOTBETCTBHH C PEATH3yEMbIM MECTHBIM MEXAaHH3MOM paspyrmicHus. Urepa-
THBHAA MPOIEAYPA BBIIONHACTCA A0 TEX MOP, IOKA HE MPOSBHUTCS HOBBIH MeXa-
HH3M Pa3pymIeHus (JOIyCKAEMOr0 NPH 3KCIUIyaTallui) BIUIOTh J0 MPEACKA3AHHS
KPUTHYECKOTO MEXaHHM3Ma Pa3pyICHHsA (HE AOIY CKAEMOTO MPH IKCIUTY ATALHH).

1.3.4 IIpumep 1100a/1LH0I NpoLEIYPHI € MOCTPOCHHEM MOBEPXHOCTH
OTKJIHKA.

I'moGanbHBIi KpUTEPH Pa3pylICHHS YCTAHABIMBACTCSA I CEKIHH TPYObI
paiizepa. Kak mpaBuio, Takoi CEKUHMCH SBIACTCA 3IEMEHT TPyOblI paisepa mpH-
MepHO 15 M mmmHOM, mpeacTaBsromui co0oit TpyOy ¢ ABYMS KOHLEBBIMH (HH-
TuHraMd. COEIHHCHHE ABYX CEKIHH TAKKe MOXKET OBITh CMOACTHPOBAHO ITyTEM
MOCTPOEHHA ABYX Pa3ACIbHBIX MOBEPXHOCTECH OTKIIMKA: OAHOM AT TPyOBI M On-
HOM [T 3ICMEHTA COCAMHCHHS. [IIs1 INIMHHBIX HEMPEPBIBHBIX TPYO pal3epoB rIo-
OaTBHBIN KPHTCPHI PAa3pyIMICHHS OOBIMHO YCTAHABIUBACTCS TOJBKO AJI TPYOBL

Cexmus TpyOBI HCCHEAYCTCS HA BO3ACHCTBHA IaBieHUA P, mpomonbHOH
cuisl A, m3rubaromero MoMenTa M u kpyTsimero momenta T. Harpysku, mpu-
JIO’KCHHBIC K CEKIHH TPYOB! pai3epa, moKa3aHsl Ha puc. 1.

p T e
e "““"E““f' NMODT
1

Puc. 1
CxeMa Harpy;KeHHs ceKIHU TpyObI paiizepa u3 [IKM.

Heo6xoauMo MOT4EPKHY Th, YTO IPH MPOCKTHPOBAHHH METALIMYECKHX TPYO
paii3epoB Kpy4eHHEM, KaK MpaBHIo, nmpeHeOperarotr. OMHAKO, 3TO HE AOIy CTUMO
a7 TpyOsI paizepa u3 [IKM, mpoyHOCTH KOTOPOro 00Jice Uy BCTBUTEIbHA K CABH-
Iy W CHJIBHO 3aBHCHT OT CTPYKTYPHI apMHpPOBAaHHA. [103TOMY NMPHIIOKEHHE Jaxe
OTHOCHTENBHO HEOONBIIUX KPYTALIMX MOMECHTOB MOJKET MOCIYKHTh IIPUYHHON
€TI0 pa3pyIICHHU.
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[na KaX[o KoMOMHAUMU Harpy3oK BbIMOJHAETCS aHanW3 HampsKeHwid B
KeOK[I0/ TOUKe CeKLMM 1 NMPOM3BOAMTCS NPOBEPKA MO BCEM KPUTEPUAM paspyLue-
HuA. o pesynbTaTaM CTPOUTCA YeTbIpEXMEPHas NMOBEPXHOCTb paspyLUeHUs Cek-
Lmu Tpy6bl paii3epa. TUNUYHAA NOBEPXHOCTb pa3pyLueHuns ang MKM cTpyKTypbl
apmuposaHuna 0°/90° nokasaHa Ha puc. 2.

Puc. 2
MpocTeiias NOBEPXHOCTb paspyLleHns Ans MKM cTpyKTypbl apMupoBaHms 0°/90°.,

Mpn HarpyXeHuu TpyObl BHYTPEHHWUM [AaB/IEHVEM HamNPsSKEeHWsA, BO3HWKa-
IOLLME B BOMOKHAX, OPUEHTUPOBAHHBIX B TaHTEHLMaIbHOM HanpasneHuy, BABOe
MPEBbILIAIOT HaNPsXEeHWs B BOJIOKHAX, OPUEHTUPOBAHHbLIX B OCEBOM Harpas/e-
HUW (BN7 NPOCTOTbI NPEANONAaraeTcs, YTo KOMMYECTBO BOJIOKOH B 060MX Hanpas-
NeHUsAX OfVHAKOBO). [l TOHKOCTEHHOW TPYyObl MOXHO CUMTATb, YTO BENYMHA
npegensHOro BHYTPEHHErO AaBneHNs, OnpesenseTcs MakCUMaibHbIMK Hanpsxe-
HVAMU B BO/IOKHAX, OPUEHTUPOBAHHbIX B TaHTEHLMAaIbHOM HanpasneHuu, (ycno-
BY/e, KOTOPOE 4acTo He peannsyeTcs And KOMMO3UTHbIX pali3epos). PacueT no3so-
NSAeT NoMyumnTh P 1NOBEPXHOCTU pa3spyLLEHUs Ha OCK [aB/ieHus. JT0 NMoKa3aHo Ha
puc. 3 Ans ABYMepHOro «P - A» KpuUTepus paspyLLeHuns.

Ecnu Tpy6a paiizepa NOMAMO BHYTPEHHErO AaBfieHns NOABEPraeTcs BO3Leli-
CTBWIO ELLE 1 OCEBOI CWMbl, TO HANPSXXeHWUs B OCEBbIX BO/IOKHaX OyAyT BO3pac-
TaTb. [pefen NPOYHOCTH OCEBbLIX BOMIOKOH, AOCTATOYHbIN ANA BOCMPUATHS OCe-
BOV Harpy3Kku v faBfeHns, No3BoSET NOYUUTb TOUKM P21 P3B rnobaibHOM Kpu-
Tepun paspyLueHns. Touka P2 xapakTtepusyeT MakCUMasibHYH0 OCEBYHO Harpysky
npu Ae/iCTBM MaKCUMa/IbHOTO faBfieHns. Touka P3 COOTBETCTBYET MaKCUMaIb-
HOI 0CeBOIN Harpy3ke 6e3 yueTa BHyTPeHHero AasneHus. MNpeHebperas adekTa-
Mu lMyaccoHa 1 B3anMoZeinCcTBMEM MeXAY BOMOKHaMK, OrubatoLlas MoBEPXHOCTH
paspyLUeHuns faeTcs IMHUAMU MexXay Toukamu Pp P2u P3
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Puc. 3
TToBepxHOCTH pa3pymeHus TpyOs paiizepa us IIKM,
HArpy’>KeHHOTO BHYTPSHHHM JIABJICHHEM H OCEBOH CHIION.

Ilox melicTBHEM BHEIIHETO AABJICHHUS MPOUCXOAMT JIOKABHAS NOTEPS YCTOM-
YHBOCTH. KpuTHHUCCKOMY JABICHHUIO JTOKAIBHON MOTCPH yCTOMYMBOCTH COOTBET-
cTByeT Touka P,. ECH IOMyCTHTH, YTO HA BEIMYHHY KPHTHYCCKOTO JABICHHS
JOKAJIBHOH MOTEPH YCTOWYHBOCTH HC OKA3BIBACT BIHSHHE OCCBAs HATPY3Ka, TO
TOYka P, COOTBETCTBYECT KOMOHMHHPOBAHHOMY BO3ICHCTBHIO MAKCHMAIBHOTO
BHEIIHETO JABJICHUS H MAKCUMAJILHON OCEBOM HArpy 3KH.

INockonpKy mpu MPOCKTHPOBAHHH PAH3EpPOB CTAPAIOTCS HE AOMYCTHTH BO3-
HUKHOBCHUS CKUMAKOIMUX OCCBBIX HATPY30K, TO MOBCPXHOCTH PA3PYIICHHA HC
PacTPOCTPAHSICTCS B OTPHIATCIFHOM HATIPABJICHHH IOJyOCH «OCEBAs CHIIAY.

Ecam x TpyOe paiizepa NpHJIOKEH KPyTAMAN MOMCHT, TO IPH CTPYKTYpe ap-
muposanui 0°/90° B BOMOKHAX HANMPSDKCHHSA HEC BOSHUKAKOT. KpyTsAmmit MOMCHT
OyaeT BOCHIPHHUMATECA MaTpuiei. [103ToMy mpeaeTbHbIH KPYTAIIHH MOMCHT B
JAHHOM CIy4ac MPONOPLHMOHAJICH MPOYHOCTH MAaTPHLII HA CABUT (CM. puC. 4).

pEELLE
ooy Illlehulql h
il wad Siey by
: Py
| T "l Forge
Toramm :
(RS y
H s backisy
Puc. 4

OO6mast HOBepPXHOCTH paspyIleHHA TPpyOb! paitzepa m3 [TKM,
HarpyKeHHOTO BHCITHHM JIABJICHHEM, OCEBOH CHIIOH M KPYTSIIIUM MOMEHTOM.
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OueBHIHO, YTO PEATbHbIC IOBEPXHOCTH PA3PyIUEHHS OOJiee CIOKHBI, IO-
CKONBKY OOyiee CJIOMKHA CTPYKTYpa apMHpPOBAHHS, KPOME TOTO, HCCIICIOBAHUS
JOJDKHBI BBINOJHSATBCS ML CIydas TPEXMEPHOTO HANPSDKCHHOTO COCTOSIHHSA C
yueToM 3¢(HEeKTOB, BOSHHKAIOLIMX HA MOBEPXHOCTH PA3EiIa «KOMIIO3HT-METAILD».
Iepr0 3TOTO MPUMEPA ABILIACH MO3TAMHAS JEMOHCTPALMS IPUHIHUIA OCTPOE-
HUSI IOBEPXHOCTH PA3Py LICHHUSL

2 OTIPEJAEJIEHUE TOJIIAHBI CTEHKA PAIM3EPA
H3 MMOJJMMEPHOI'O KOMIIO3UTHOI'O MATEPHUAJTA

2.1 Bribop ToMIUHBI CTEHKH TPYyOBI paizepa u3 [TKM Gazupyercst Ha HE0O-
XOIMMOCTH 00CCIICUCHH MPOYHOCTH (YCTOMUMBOCTH) M HEOOXOAMMOTO YPOBHS
Oe3omacHOCTH paiizepa. PacueT J0DKEH BBIMOJHATHCA AT HawOoJce HeOmaro-
TPHUATHOTO COYICTAHUA BO3ZMOYKHBIX HATPY30K.

2.2 TommmHa cTeHKH TPYOBI paii3epa JODKHA OMPEACISITECS HCXOOA U3 Clie-
JIYIOIIUX YCIIOBHH:

MECTHOH MPOYHOCTH TPYyOBI paiizepa;

JOCTaTOYHOH JTOKAIbHOH YCTONYHBOCTBIO TPYOBI paii3epa.

2.3 Ilo 3Ha4YeHHAM MOJICH mepeMeIleHrH, AeopMaLHii U YCHITHIA, COOTBET-
CTBYIOLIUM HOJOKCHHIO YIPYIOM CTaTHYECKOM JIMHHH paii3epa mpu HaumOouiee
HEOIATONPUATHOM COYETAHHH BO3MOKHBIX HATPY30K, ONPEACIIFOTCS JNEMEHTHI
BEKTOpa Acdopmamu mo00ro ceueHus TpyOsl paiizepa u3 [TIKM B rmobamsHOM
JICKaPTOBOH CHCTEME KOOPAMHAT X, V, Z {e_. €,.€..€ €, sxy}. Jns kakaoro cinos
ITKM stH aedopmanuu mpeodpasyroTcs K AS(hOPMALISIM B LIABHBIX OCAX CJI0A 1,
2,3 {g,;, €, &, &,,. €5, €, TO popMyIaM

811 Sxx

822 Syy

€ €

33 zz
=[T] , (2.3)

823 syz

813 sxz

812 Sxy
m? " 0 0 0 2mn
n* mk 0 0 0 —2mn
0 0 1 0 0 0

e [7]=
0 0 m -n 0
0 0 0 n m 0
—mn mn 0 0 0 (m* — ),
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H B COOTBCTCTBHH C PEKOMEHIAUMAMHE BBMHUCIIAIOTCA HANPHKECHUA {G, . C,,,
G,;, O, 0,5, O, B KKIOM CJIOC. 3aTeM, COIOCTABIAA MOy YCHHBIC 3HAYCHH A HA-
NPsDKEHUU ¢ KPHTCPHEM IPOYHOCTH IS KAXKIOTO CJIOA, BBINONHACTCSA OLCHKA
NPEAEIBHOTO COCTOSHHUA.

2.4 IIpu BBIMOTHEHHH PACUYECTOB HCTIOIB3YIOTCA CICAYIOLINE KO3()OHUIHCHTEI
6e3onmacHoCTH A7 TPYOBI paiisepa u3 [TKM:

1 v, — K0O3(DPHUIHEHT 3HAMMMOCTH HATPY3KH NPHHUMACTCA B COOTBETCTBHH
¢ Tadm. 1

TaGauma 1
Kos¢dimmeHTEI 3HAUMMOCTH KOMITOHEHTOB HATPY3KH

Bun Harpysku Yo

BuemiHee ru/ipocTaTHUECKOE JTABJICHHES
JlaBieHUe BHYTpeHHEH KUIKOCTH: THAPOCTATHISCKOE H JUHAMHYE CKOE 1,2
YpoBHH BOABI

Bec u miaBydecTs paiizepa, MOKPBITHA, oOpacTaHue, aHOBI, MOAYJIH TUIABYIeCTH, COJeP-
JKUMOE M OCHACTKa

Bec BHYyTpeHHeH JKUAKOCTH

HarsoxeHue paiizepa

IIpunoxeHHbIE TepeMEMCHUS H HArPy3KH, BOSHUKAIONIHME TIPH aKTHBHOM MO3HITHOHMPO-
pauuu [THK/FSPM/MCII

TemIepaTypHbIe HATPy3KH

BsauMopeiicTBHe paiizepa ¢ rpyHTOM

L1

Bosmnsl

BHyTpeHHHe BOJIHEI 1 Apyrue 3ddeKTl, 00yCIOBICHHbIE PA3IMYHEM IIOTHOCTH BOIbI
Teuenus

3emteTpsiceHUs

Cwvemenunst [IHK/FSPM/MCII, 06yciIoBIeHHBIC BETPOM, BOJIHCHHEM U TCUSHHEM:
cpeAHee CMeIlleHHe OT YCTOHYHBOTO BOTHOBOTO Jipetida, CHIIBI BeTpa U TCUCHHMIA;
BOJIHOBBIE JaCTOTHBIS JIBHIKCHUS,

— HA3KOYACTOTHBIE KOJIeOaHHsL

1.3

2 ¥, — K09 PUUMEHT MOAETMPOBAHHS NAPUMATILHOM HATPY3KH, YIHTHIBAKO-
IIUH MOTPEITHOCTH WACATH3ALMH M CHCTEMATHYCCKHC OIMMOKH, BO3HUKAKOIIHC
MPH MOCTPOCHUU MATEMATHHYCCKUX MOACICH KOHCTPYKUHHU. [TpH HCMOIb30BaHUT
KAaK aHATUTHYCCKUX, TAaK H YHCICHHBIX (Hampumep, MK3J) metomoB pacuera B
HPENCIAx MPHHATHIX JOMYINCHHM M OrpanudcHui v, = 1,0. Ecom ke 910 MeTo-
JibI IPUMEHAIOTCSA 32 MPEACIaAMHU HPHHATBIX JOMYIICHUH U OTPAHUYCHHH, TO, KaK
MHHMMYM, JOJDKHA MPHHUMATHCA Be4mHa ¥, = 1,1. Kpome Toro, mpu ucmosis-
30BAQHUM YUCJICHHBIX METOAOB HEOOXOAUMO MOATBEPAUTD CXOAUMOCTD BBIMHCIIH-
TETBHOM MPOLEAY PBIL.
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3 v,, — X03()(PHIUHMEHT CONPOTHBICHHA MATEPHANIA, YYHTHIBAIOIMIMI MOrpei-
HOCTB ONPCACIICHHS CBOMCTB MAaTcpHaia. YHCICHHBIC 3HAYCHHSA ¥, TIPHBEICHDI
B Ta0I 2.

Tabnuma 2
Kos¢dmimeHTEI cONMPOTHBIICHN ST MATEPHAJTIA

KoadduuueHT BapHanuy IpeeioB MPOIHOCTH ¥

v<10% |10%<v<12,5%[125%<v<15%

CrenicHb SKCILTY aTaJ_[IrIOHHOI‘;I HaJCKHOCTH

Xpynkuii Tun paspymeHus

IloBbIIEHHOM HKCILTYyaTAIIHOHHON HAJICKHOCTH 1,22 1,33 1,49
JII1 TpaHCTIOPTHPOBKH arpeCCHBHBIX CpPe/T 1,34 1,53 1,83
Jli1s1 celicMUUeCKH ONIACHBIX paiOHOB 1,47 1,75 2,29

IInacTHYHLIN WK BSI3KUH THI pa3pyIIcHAS

IToBbImEeHHOM SKCIITyaTalITHOHHOHN HAJIEKHOCTH 1,11 1,16 1,23
JUIs1 TpaHCTIOPTHPOBKHM arpECCHBHBIX Cpel 1,22 1,33 1,49
JUIs1 ceicMHUYECKH ONIACHBIX paliOHOB 1,34 1,53 1,83

4 v, — K03 PHIHCHT MOAETMPOBAHKSA CONPOTHBICHHSA, YYUTHIBAKOIINN pas3-
TUYUS MEXTY (PAKTHUYCCKHMH M PACUCTHBIMHU 3HAYCHHSMH TPEACITIBHOTO COCTOS-
HUA (COMPOTHUBIICHUS), BBIMUCICHHBIMH MO MPUHATOMY KPHUTCPHIO pa3py CHHUS.
YuCICHHBIE 3HAYCHUA KOI(PQHUMEHTA ¥, , AIA KAKIOTO KPUTEPHA PaspyICHHSA
MPUBEACHHI B TA0IL. 3.

Tabnuma 3
Kos¢¢umeHThI MOAeMPOBAHUSA COIPOTHRIICHHUS

Kputepuii pazpymeHnus Yea
Paspyimenue BoIokoH 1,0
PacTpeckuBanHie MaTpHUIEI 1,0-1,5
Paccrnoenne 1,0-2,0
Ocrarounas gedopmanus 1,0
ITpenes NpoYHOCTH OPTOTPOIHBIX TOMOTEHHBIX MAaTepHAJIOB 1,25
ITotepst ycToOMUHUBOCTH 1,0-2,0
H36s1TOuHBIE IepeMenIeHHS 1,0
JlmTenbHas IPOYHOCTH 0,1-1,0
Yertanocts 0,1-1,0
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3 PACYET IPOYHOCTH PAM3EPA
N3 NOJIMMEPHOI'O KOMIIO3UTHOI'O MATEPHAJIA
MPU IEMCTBUAX BHY TPEHHET'O IABJIEHHA

3.1 Pazpymenue (pa3peiB) TpyObl paizepa m3 [IKM MOKET BO3HHKATH B
pe3ynbTare TMPUIOKEHHA BHYTPEHHETO H30BITOYHOTO JABICHHA MM KOMOHHH-
POBAHHOTO BO3ACHCTBHA BHYTPEHHETO H30BITOYHOTO AABJICHHUS, OCEBON CHIIBI U
H3THOAIOIIETO U KPYTAIIETO MOMEHTOB. B 3TOM Cllyuae mo pesyisraraM pacuera
CTaTHYECKOH YNpyroi JHHHM pai3epa OMPEae/IAeTCA MOJIOKCHUE IOIEPEYHOTO
CEYCHHMs, B KOTOPOM BO3HHKAET HanOOJIee HEOIAaronpuATHAs KOMOHHAIA Y KA3aH-
HBIX HArpy3oK, JJs HOCIEAYIOINEIO pacdera MECTHOTO HANPMKCHHO-AE(HOpMu-
POBaHHOIO COCTOsHHA. Pe3ynbraroM pacuera SBIIOTCA PacIpeJCICHUS HANpPA-
skeHu# U aedopmaruit B kaxaoM cioe [TIKM 1 comocTaBiCHHE HX C KPUTEPHEM
MPEACIBHOTO COCTOSAHUA, YKa3aHHOro B 1.1.5.

3.2 Ecmm xoT4 061 oquH 13 cinoes [TKM AOCTHraeT MpeaeIbHOTO COCTOSHMA,
TO HEOOXOAMMO ONPEACTUTH OCHOBHYIO IPHYHHY €T0 BOSHHKHOBCHHA (pa3pyIue-
HHE BOJIOKOH WM paspylieHHe Marpuipl). Ocob0oe BHHMAHHE CIEAYET YACITh
TPEAOTBPAIICHAIO Pa3pyLICHHS APMHPYIOMIMX BOJOKOH, OMPEACIIAEMOTO 31ECh
Kak paspymenue cinos [IKM B HanpaBieHUH BOJIOKOH (OCH 1 TOKaIbHOH CHCTEMBI
KOOpAMHAT, CBA3aHHOH co cnoem [IKM). Pa3pymeHue BOJOKOH, BOCTIPHHHMAFO-
LIMX CHJIOBBIC BO3ICHCTBHUA, HE JOMYyCKAeTCA. MOTyT OBITh JOMYLICHBI TIOBPEK-
JeHUS (PACTPECKUBAHKE) MATPHLIBI U TPAHULIBI PA3eia «aPMUPYIOIIHHA MaTepHaT
— MaTpHUa» (PacCIOCHUE) IPH YCIOBHH COXPAHCHHUS TEPMETHYHOCTH TPy OBI paii-
3epa. Kak mpaBuito, pacTpeCKHBaHHE MATPHILBI JOIYCKASTCA AT TPYO pai3epos.,
COACPKAIMX B CBOEM COCTABE META/UIMYECKUM MM MOIMMEPHBIN aeiHep. [lpu
OTCYTCTBHH JICHHEPA T€PMETHYHOCTD MOATBEPIKIACTCS IKCIIEPUMEHTAIBHO.

3.3 B pesynprare pacTpECKMBAHUA MAaTPHIBI PACCIOCHHS TPAHUIBI Pa3aciaa
«apPMUPYIOIMH MATEPHAT — MATPULIA» MOXKET IPOMCXOTUTH CHIDKCHHE YIPYTHX
XAPAKTEPUCTHK H MPeneaoB NpouHOCTH ¢aos [TKM mpu cxaruu u caBure, K0oTo-
PO€ IODKHO OBITH YITEHO MPH BHIIOJHEHUH PACYCTOB HA YCTOWYHBOCTH (BCITHYH-
HY KPHTHYCCKOH HArpy3KH).

4 PACUET TPYBbI PA3EPA U3 IOJIAMEPHOI'O
KOMITO3UTHOT'O MATEPHAJIA HA YCTOMYHBOCTH

Ipu uccnenoBaHHA yCTORYHBOCTH TPYOBI patizepa u3 [IKM MOryT HCIOJB30-
BaThCs 1B AJIBTCPHATHBHBIX MOIX0AA, OCHOBAHHBIC HA PACCMOTPCHHHU:
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OTIENBHBIX JJIEMEHTOB MPOCTOH (POPMBI, TAKMX KAK CCKUHH TPYObl, OaKH,
ILIACTHHEL H 000IOUKH,
KOHCTPYKIHMH B LIEJIOM.

4.1 HICCJIEJOBAHUE YCTOMYUBOCTH
OTAEJbHBIX STEMEHTOB TPYBbBI PAVI3EPA

4.1.1 HccrnenoBaHuO yCTOMYHBOCTH OTACTIBHBIX JJIIEMCHTOB TPYOHBI paid-
3epa MPEAIIECCTBYET PAcueT CTAaTHUCCKOH YNpYyro JMHHM paif3epa, yCTaHAB-
JIABAFOIIIMIA;

BEMMYUHBI 3()(PEKTUBHBIX yCHIIHIA, IPUIIOKCHHBIX K ACTAIH/ICMEHTY TPy Obl
paiizepa MpHICTarOIMMU YACTAMH KOHCTPY KIIUH;

TPAHUYHBIC YCIOBHA I PACCMATPHBACMOIO 3ICMEHTA KOHCTPYKIHH B TEp-
MHHAX KOMIIOHCHTOB JIUHECHHBIX M YITIOBBIX KECCTKOCTEH MO BCEM HAMPABICHHSM.

4.1.2 Ipu uccneA0BaHHH MOTEPH YCTOHYHBOCTH OTACTBHBIX HICMCHTOB TPY -
On1 paiizepa 3 ITKM HeoOXOOMMO YUHTHIBATH BO3ACHCTBHE

OCCBOH CHKMMAFOIICH CHJIBL,

H3rH0AI0IET0 MOMCHTA,

KpY TAIIETO MOMCHTA;

BHCITHETO H30BITOYHOTO JABICHUS,

a TaKOKe BIHAHUE AHU30TPOIHA H TEOMETPHYCCKUX HECOBSPLICHCTB HA BCJIH-
YUHY KPHTHYCCKOH HATPy3KH.

Bo3MOkHO paccMOTpeHHEe KOMOHHHPOBAHHOTO HArpy KCHUS TPyOBI paiisepa
OCEBOH PACTATMBAIOMIEH CUIIOHN, H3THOAFOIMM MOMEHTOM, KPYTAMIMM MOMEHTOM
M BHEIIHUM JABJICHHEM, HJIM BHY TPCHHHM H30BITOUMHBIM JABICHHEM, OCEBOI pac-
TATUBAOILCH/CIKUMAIOIIEH, CHITON, H3THOAIOLIMM U KPY TAIIHM MOMECHTAMH.

4.1.3 B pesyaprare NpUIOKCHUS MPOZOIBHON CIKUMAFOMICH CHIIBI MOXKET
BO3HMKATh ITI00AIbHAS (CTCPIKHCBASA) (POPMA MOTEPS YCTOMYHUBOCTH, JIOKAJIBHAS
noTEPsA YCTOMYMBOCTH CTCHKH TPYOBI paiizepa miu koMOHHAIHs 00enx (HopM mo-
TEPH YCTOHYMBOCTH. B 3TOM Ciyyae KPUTHYCCKHE 3HAYCHHUS OCCBBIX HOPMAJb-
HBIX HANPSDKCHHUH, COOTBETCTBYIOMX [IOOANBHOM G, . W JIOKANBHOH G, ,
(opMaM IOTEPH YCTOHYHUBOCTH, a TAKKE 3HAYCHHS JOIYCKACMBIX IO YCJIOBHIO

YCTOMIHUBOCTH HOPMAJIBHBIX HAMPSDKCHHH © buuckling ONpPEACTATCA CICAY FOIUMHA

3aBUCHMOCTAMU:
1 1 1
- + : (4.13-1)
Gbuck/ing Gbuck global Gbuck local
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2 2
~ e _ R kAlocaln Exx 4132
O puick giobar " giobat Cor global ., A, (4.1.3-2)
L 2
t k,  E K
— r Alocal™ xx" "1
cbuck local kA local Gcr local > (4 13'3)

E [B(A-v vl

e L —sddexTrBHad juMHA TPYOHI paiizepa MpH paccMOTpeHHH DIOGAILHOM (GOPMBI IOTEPH YCTORH-
YHBOCTH,

R — paguyc KOHTypa IIoTiepedHoro cedcHus TpyObl paiizepa,
¢ — TOJIIMHA CTEHKH TPYOhI paiizepa,
X — KOOpIHHATA B HANIPaBJICHHH OCH paiizepa,
6 — KOOpJMHATA B OKPYKHOM HAIpaBJICHHH,

E_ — >(dexTHBHBIN MOTYIIb YIPYTOCTH B HANPaBJICHHH OCH paiizepa,

v, — dpdexTHBHbIH KodpdumenT [lyaccoHa B NI0CKOCTH ApMHpPOBAHIL,

K, — ko3 puIMenT aHH30TPONIHH, BRITHCIIAEMBIH 10 dopMyIIe:

E 12 E 1/2 G 172
K, = {2 [1 +v, (i) ] (i) 2 } (4.1.3-4)
E E] E

xx xr

3neck E,, — 2} deKTHBHbIA MOMYJIb YIPYTOCTH B OKPY:KHOM HAIIPaBJICHHH,
G, — > ek THBHLIH MOTYJIb CABHTA B IUIOCKOCTH apMHPOBAHHSL

3aMeTuM, 4TO 3()P(PEKTHBHBIC YIPYTHEe KOHCTAHTHI OMPEACICHBI TOJIBKO IS
CHMMCTPHYIHBIX KOMITO3HUTOB.
ITormxaromue KO3()(PHUIMECHTHI, YYUTHIBAIOIMUE BIUSHHE TCOMCTPHUCCKUX
HECOBEPEHCTB &k, globar & K, 1oy TPHHAMAIOTCA PaBHBIME 0,67 1 0,5 COOTBETCTBEHHO.
JIn4 ciry4as KHHEMAaTHYECKOTO BO3MY LICHHUS AOMY CKaeTCA riodamsHas popma
NOTEPH YCTOMYUBOCTH, €CIIH OHA HE HHULIMHUPYCT JOKAJILHOU MOTEPH YCTOWIHBO-
CTH, CBEPXHOPMATHUBHBIX MCPCMEIICHHH U BUOPALIHHA.
4.1.4 Ecmu B 3nmeMeHTax TpyOBI pai3epa BO3SHHKACT W3THOAFONIMIT MOMCHT,
TO MO AOCTW)KCHUH UM KPHTHYECKOHM BEJIMYMHBI MPOUCXOAUT MOTCPS YCTOMIHBO-
CTH. BBIMHCIICHHC 3HAYCHHS YIPYTOTO KPHTHYCCKOTO H3THOAMOIIEr0o MOMEHTA M
M 3HAYCHUS JOMyCKAEMOTO MO YCJIOBHI) YCTOHYHMBOCTH H3THOAIOMIETO MOMCHTA
A’mekle MPOH3BOIATCS MO (popmyie:

- 13Kk, REEK,

M, =k M = , (4.1.4)
buckling "M 3 I~ 1

e R — paauMyc KOHTypa IOMEepevHOro CeUeHHsI TpyOhl paiisepa,
¢ — ToMuUHA cTeHKH TPYOBI paiisepa,
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X — KOOpJIUHATA B HAIIpaBJICHHH OCH paiizepa,
6 — KOOpIHHATa B OKPYKHOM HAIIpaBJICHHUH,
E_ —>thdexTHBHBIH MOy YIIPYTOCTH B HANPABJISHHH OCH pakiepa,

Vo V. — 2dexTHBHBIE KoapduImenTsI [IyaccoHa B ILIOCKOCTH apMHPOBAHHS,

K, — xoahpumEeHT aHU30TPOTIHH,
k,, — moHmKaromMui Ko3(QQUIHMEHT, YUUTHIBAIOMUE BIHSHHE TeOMETPHUSCKMX HECOBEPIISHCTE,
KaK IIpaBUjIo, MpuHEMAaeTcs £ = 0,5.

B mpouecce mpoeKTHPOBAaHUA PAH3EPHON CHCTEMBI AT MPEAOTBPAILCHHUSA
MOSIBICHHA H Pa3BUTHA AcpopManuii m3ruba HEOOXOOUMO MPEAyCMaTPHBATh
MEPONPHATHA N0 TMOJACPKAHHIO HEOOXOIMMOTO OCEBOTO PACTATHBAIOIICTO
VCHITHAL.

4.1.5 Ilpu xpy4cHUM BEIMYMHA KPUTHUYECKOTO KPYTAIIEIO MOMEHTA YIIpY-
TOH MOTCPH YCTORYMBOCTH paiisepa A/, M BEIMYHHA AOITY CKAEMOTO IO Y CIIOBHIO

YCTOHYHBOCTH KPYTAIICTO MOMCHTA AL, . ONPENCIAOTCA B BUAE:

RS54 (AxxA —Az)ti 3/8
e | (4.1.5-1)

MTbuckIe - kTMTcr - 21’7 kT De

0
1/2 43/4
L tr Aee DGG

e R, L, t — paauyc KOHTypa HOIEPEIHOrO CEUCHHMS, [UIMHA U TOJIIHHA CTeHKH TPYOHI palizepa, co-
OTBETCTBEHHO,
A_, A, A, —dIeMEHTH MaTPULbI MeMOpaHHBIX sKecTKocTel ITKM,
D _,D,, D  —5neMeHTbl MATPHIIbI H3ruGHBIX kecTKocTel ITKM,
k. — noHmwxanOMuR Ko>(QIHIHEHT, YUUTHIBAIONHUH BIHAHHE TEOMETPUUCSCKHX HECOBEp-

T
MEHCTB, KaK IPaBUJIO, IPUHUMASTCS kT =0,67.

ITpuseacHHas (hopMyaa CHPaBEIUBA TONBKO ISl CHMMETPHYHBIX OTHOCH-
TCJIBHO CpeauHHOM MoBepXHOCTH [TKM, Korma Bce 3M€MEHTHI MATPHUILHI CBSA3aH-
HBIX JKECTKOCTCH PABHEI HY IO, T. €. B, = 0 (7, / = x, 0) 1 ecrm

1 Dee - (AxxAOO_A2x6) ti " 500
—< _ (4.1.5-2)
L* \D_ 124D Rt

4.1.6 IIpu HarpyskeHuu TPyOb! paif3cpa BHCIIHAM JABJICHUCM BCITHYHHA KPH-
THYCCKOTO JABJICHHS YIPYTOH MOTCPH YCTOMYMBOCTH p_ M BEIMYMHA JOTIYCKae-
MOTO 10 YCJIOBHIO YCTOUYHBOCTH JABICHHA P, . BBIMHCIACTCS 1O opmye:

|3k, (Dyy - BL, /A,

ﬁbuckhﬁg = kppcr - R3 . (416'1)
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INonmxaronmuit ko3 uiueHT k,=0.75 y4uTEIBACT BIHAHAC TCOMCTPHICCKHX
HCecoBepmeHCTB. IIpuBeacHHas Qopmyna crnpaBeAinnBa TONBKO A JUTHHHBIX
TpyO. st Tpy® Mamol JIHHBI MCTIOMB3YCTCS 3aBUCAMOCTb .

4.1.6-2)

p buckling = kpp o

 55k,D, [(AnAee — AP ]1/4
LR3/2 trl/2 AeeDee

npeanonararomas cuMMeTpuro ITKM OTHOCHTENBHO CPEOAUHHOH MOBCPXHO-
CTH M CIIPABEIIUBYIO TOJBKO IMPH BBITOJHCHUH CIICAYIOIIETO YCIOBHS:

D 3/2 (AxxA — A2 )ti 12 L2
® [ ® ] > 500. 4.1.6-3)

D 124, D_ Rt

Bemmumna p  onpenenseT MEHHMAEHOC BHYTPCHHES JTABICHHE, HEOOXO0IH-
MO€ UL IPEeIOTBPALICHU NOTEPH YCTOMYMBOCTH TPYOHI paiizepa. B mponecce
MOHTAXXa OCYLICHHOTO pai3epa p, . = (0 MPUPABHUBACTCS HYIHO, 4 TO BPEMA KAk
IPU MOHTAKE C 3ANOJHEHHEM TPYOBI BOTOH p . = p .

4.1.7 IIposepka HecylneH cmocoOHOCTH paii3epa AL BCEX PACCMOTPEHHBIX
CIy4acB HArpy>KECHUS BEIIOTHACTCS MO (POPMYJIC:

~

Fbuckle

Y v F< , (4.1.7-1)

’YA/Ibuckle ) ,YRdbuckle

e [ —3HaueHUs JeHCTBYIOMUX HANPSDKeHUH uau yewmii (o, M, 7, p);
F e — SHAUESHHS JIOTIYCKAEMBIX M0 YCJIOBHIO YCTOHIMBOCTH HAIPSDKEHHH MK ycuiul (o, M, T, p);
Y, — Ko3(hHUIHEHT 3HATHMOCTH NIApIHATLHOM HaTPy3KH;
Y5, — Ko2hGUIMEHT MOIETPOBAHHS IAPITHATBHON HArPy3KH;
— KO3 PHUIUCHT NAPIHATIBHOTO COTPOTHBIISHHUS,

- KOSq)qH/ILII/IeHT MOACJIHPOBAHHA NMTAPIIAAJIBEHOTO COIIPOTUBIICHUA.

YMbu:kle

’YRdbuckle

Ipu y4ere YKa3aHHBIX BBIIE MOHWKAIOMUX KOAPPHIHESHTOB KOI(D(DHULHACH-
TBLY,, .. WIHY., . MOLYT ObITh MPHHATHI PaBHBIMH 1,0.

KospdpuuueHr MoxempoBaHus MapUUATLHON HATPY3KH Y, JAOJUKEH Y4H-
THIBaTh TOUHOCTh ONPEACICHHUA TEOMETPHYCCKUX HECOBEPIICHCTB H TPAHUYHBIX
YCIOBUH.

ITpu coBMECTHOM ACHCTBHH OCEBOI CHIBI, H3rHOAIOIIECTO MOMEHTA, KPyTi-
MICTO MOMEHTA W HAPY>KHOTO JABJICHHUA YCTOHUYMBOCTE paif3epa CUMTacTCA 00e-
CTIICYCHHOH, CCIIH YAOBJICTBOPSCTCS CACAYIOIEE HEPABEHCTBO:
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F G M M, p 1
S < , (4.1.72)
s M M

Fbuckle Gbuckle buckle T buckle p buckle ’YF ) ’YSd ) ’YA/Ibuckle ) ’YRdbuckle

~

tae o, M, M _H p —3HaYeHHUs OCEBBIX COKMMAIONIMX HANPSDKSHHH, H3rHGaloIero MOMEHTa, KpyTAIIEro
MOMEHTA W BHEIIHETO JaBJICHUS.

4.2 PACUET TPYBbI PAM3EPA 13 IIOJTUMEPHOI'O
KOMITO3UTHOI'O MATEPHUAJIA HA YCTOMYMBOCTD B ITEJIOM

4.2.1 WccaeaoBanue yCTOWYMBOCTH KOHCTPYKIHH TPYOBI paiisepa B LEIOM
BBIMOJTHACTCS My TEM HCIOIB30BAHMA METOAOB YHCICHHOTO MOACIHPOBAHHA.

4.2.2 TIpuMCHCHHE METOAOB YHCICHHOTO MOJCIHPOBAHHS TPEOYET BHIMOI-
HCHMA OLCHKM CXOAMMOCTH HOJIy4acMoro pemcHus. [lostoMy Ha mepBoM 3rame
BBIMOJTHACTCS pacyeT 3HAYCHHA KPUTHYECKOH HATPY3KH, HCHONB3YSA B KaUSCTBE
MCXOJHBIX JAHHBIX BEJIMUYNHBI YIPYTUX Xapakrepuctuk [TKM, onpenereHHbie 03
yuYeTa JeTpajallMH CBOMCTB MarcpHana. I10yyeHHBIC pEe3yIbTaThl yTOUHSIOTCS
MyTEM TOBBINICHUA JUCKPETH3ALHH KOHEYHO-3JIEMEHTHOH MOJCNH A0 TEX MO,
TOKa IepBoe COOCTBEHHOE YHCIO W COOTBETCTBYIOIIAN €My COOCTBEHHAs (hopMma
HE CTaHyT MPAKTHYCCKU HCH3MCHHBL, HE CMOTPA HA JATbHCHIINE yTouHeHws. 1e-
JBX0 OMHMCAHHOH MPOLEAYPHI SBIACTCA YCTAHOBJICHAE XapaKTEPHBIX (OPM HOTE-
PH YCTOMYMBOCTH PA3CPHON CHCTEMBI H OLEHKA TPeOyeMOH I MOCICAY FOIICTO
AHATH3A TUCKPCTH3ALMH KOHCTPY KIIHH.

4.2.3 JlanpHeHmee YTOUHCHHE MATCMATHYCCKOW MOJCITH MPCATIONATACT YUICT
TEOMETPUYECKOH HEIMHEHHOCTH U BBIMOJTHEHHE MOMATOBOTO aHAIN3A C MPOBEP-
KOM HA yIOBJICTBOPCHHC KPHUTCPHIO Pa3pyIICHHUI HA KAKIOM IIAre HATPYIKCHHSL.
Ecim nmporHo3upyercs NOsABICHAE TAKHX PAa3pYIICHHH, KaK PACTPSCKHUBAHKC Ma-
TPHIBI HIM PACCIOCHHE, TO MOCIEAYIOIIEE HCCICAOBAHUE HATPYKCHHS JOJDKHO
BBINOJIHATECS C YICTOM AcTpaganuu CBoicTB [TKM.

4.2.4 TIpu OLICHKE BIHAHUA T€OMETPHIECKIX HECOBEPILCHCTB HA BEJTHYHHBI
KPHTHYCCKHX HATPY30K HEOOXOAMMO VUCCTh TCXHOJIOTHYCCKHE JAOIMYCKH HA H3-
roToBiicHue H3aeaui u3 [IKM.

4.2.5 Jlna TpyOsl paiizepa u3 [TKM, comeprkamero B CBOEM COCTaBE JICHHED,
HEOOXOIUMO MCCICAOBATH BO3SMOYKHOCTh €TI0 MOTCPH YCTOWYMBOCTH, 00YyCIOB-
JCHHYI0 TAHTCHIMAIBHBIMU CXKUMAFOMIMMH YCHIMAMH. [IpH 3TOM HEOOX0AHMO
paccMOTpETH:

MOTEPIO YCTOWUMBOCTH, OOYCIOBICHHYIO OTPHIATCIHHBIM BHYTPCHHHM IAB-
JeHuEM (T. €. BAKYYMOM), O3 yUCTa BHEITHETO JABJICHHS,

280



MOTEPI0 YCTOMYHMBOCTH JICHHEpA, OOYCIOBICHHYIO NABJICHHEM, BO3HHKAO-
MM B PE3YJIbTATE MPHIOKCHHUS K KOMITO3HTHOM CTCHKE TPyOBI paif3epa BHEIHETO
JIABJICHHS,

MOTEPIO Y CTOMYMBOCTH JICHHEPA, 00y CIIOBICHHY IO BHCITHHAM JABJICHHCM BOIBI
(paccMaTpHBACTCA TONBKO B CIy4ac MPOHUKHOBEHHMS MOPCKOM BOJBI K BHCIIHEH
MOBEPXHOCTH BHY TPCHHETO JICHHEPA);

THAPABIHYCCKHH Yap, BbI3HIBACMBIN HAKOIUICHHBIM JABJICHHEM B JAc(eKrax
MOBEPXHOCTH Pa3Acia MEKAy JICHHEPOM H KOMIO3HTHOH 000JI04K0# TPyOBI paii-
3epa, IpH BHE3aIIHOM NaJICHUHU JABJICHHUA BHYTPH JICHHEPA,

4.2.6 Pacuer TpyOsI paiizepa u3 [IKM Ha JTaBHHHOE CMATHE HE BBIIOJHSI-
€TCs, HOCKOJBbKY JOKAIbHAL MOTEP yCTOHUYUBOCTH TPyO paiizepos u3 [IKM He
JOIYCKACTCA.

5 KPUTEPHAH JIOKAJIBHOM MPOYHOCTH TPYB PAMBEPOB
U3 NOJUMEPHOI'O KOMIIO3HIITUOHHOI'O MATEPHAJIA
B PAUOHE Y3JIOB COEAMHEHUA

5.1 JIna xoHUEBBIX (PUTHHTOB COCAMHEHMs CCKUMH TPyO paiizepa u3 [TKM,
BBIIIOJTHCHHBIX M3 METAUTHYCCKUX MATEPHAJIOB, KPUTEPHH JOKAIBHOH MPOYHOCTH
JOJDKHBI COOTBETCTBOBATH 3.4.1 yactu II «PaiizeprD».

5.2 TToBBIIICHHOS BHUMAHHUE CACAYET YACIATh MPOYHOCTH COCAHHCHHSA KOH-
LEBOTO (PUTHHTA C METAUTHYCCKUM BHYTPCHHUM JICHHEPOM H TIOBEPXHOCTH Pa3-
Jena cuiaoBoi 060mouky w3 [TKM H MeTaammieckoro BHY TPEHHETO JICHHepa (To-
BEPXHOCTH pazaena «meramwt — [IKM»).

5.3 Pacyer 1I0KaIbHOTO HAIPSDKEHHO-AE(DOPMHPOBAHHOTO COCTOSHHSA U IPOY-
HOCTH COCOMHCHHS KOHLEBOTO (DUTHHTA C MECTAUIMYECKHM BHYTPCHHHM JICHHC-
POM 1 TIOBEPXHOCTH pa3acia «METAILT — TIKM» JOJDKCH BBIITOJIHATHCSA HA OCHOBC
Harpy30K U TPaHUYIHBIX yCJ'[OBPIfI, OMPEACTICHHBIX IO 3HAYCHUAM nosci nepeMe-
ICHUH, AeopManuii U yCHIHH, COOTBETCTBYFOIIUM ITOJIOKCHHIO YIIPYTOH CTATH-
YEeCKOH JIMHUM TPYyOBI paiizepa mpu HanOoJiee HeOIArOMPUATHOM COUYCTAHUH BO3-
MOKHBIX HATpy30K.

5.4 TIpu BBINONHEHHH pacyeTa JIOKAIBHOTO HANPSLKEHHO-Ae(DOPMUPOBAHHO-
TO COCTOSHHSA H NMPOYHOCTH COSTHHCHHUA KOHLECBOTO (DHTHHTA C METAJLTHYCCKHM
BHYTPCHHHUM JICHHEPOM M MMOBEPXHOCTH pazaeia «MeTamwt — ITIKM» 10/pKHO ObITh
YUTCHO!

BO3MO)KHOE HECOOTBETCTBHE JTHHEHHBIX KOX(D(DHULUECHTOB TeMIeparypHOTO
pacIIMpeHUs COCTHHACMBIX MATEPHAIOB,
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BJIMSIHUC KOPPO3HH METAJLIA.

5.5 Ilpu pacueTy JOKATHHOTO HAMPSDKCHHO-AC(HOPMHPOBAHHOTO COCTOSHUS
H TMPOYHOCTH COCTUHCHHA KOHICBOTO (DHTHHTA ¢ MECTAJUTHICCKHUM BHYTPCHHHM
JICHHCPOM HEOOXOIUMO VICCTH!

MPOJOJBHY IO CHITY,

H3THOAFOIIUI MOMCHT;,

KPYTAIIUNH MOMEHT;

BHYTPEHHEE/BHEIIIHEE AABJICHHE.

282



Poccuniickuiit MOPCKOH perucTp CyI0X0/ICTBa
Ipasnna kaaccupUKAIIN H OCTPOHKN MOPCKHUX MOABOIHBIX TPYOOIPOBO/IOB
Peoaxyuonnas xonnezusn Poccuiickoeo mopckoeo peaucmpa cyooxoocmea
OTBeTcTBeHHbIH 3a BhITycK A. B. 3yxaps
I'maBHbIM pemaktop M. @. Koszosa
Penaxrop C. A. Kpomm

Komristorepnas sepetka /. IT Heanoea

TTommcano B rievats 28.02.12. @opmar 60 x 84/16. 'apuurypa Taiimc.
Ve meu. i1.: 16,4, Yu-uza, m.: 14,7, Tupax 100. 3akas 2440.

Poccuiickuiit MOPCKOH perucTp cyI0Xo/IcTBa
191186, Cauxt-IlerepGypr, /IBopiioBast HaGepexHas, 8


http://files.stroyinf.ru/Index2/1/4293796/4293796500.htm

