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1 OBIME ITOJOXXEHUSA

1.1 OBJIACTDb PACTIPOCTPAHEHHU A

1.1.1 Hacrosmmue [paBuia kiaccH(pUKauuy U MOCTPOHKH MOPCKHX MOABO-
JHBIX TpyOompoBoxoB (manee — Ipasmia MITT) pacmpoCTpaHsAIOTCS HA TPyOO-
MPOBO/BI, MPOCKTHPYEMBIC, CTPOSINHECA M JKCIUIyaTHPyEMbIC B IICHb(OBBIX
30HAX MOPCH, MOABOAHBIC NEPEXOABl YYACTKOB CYXONYTHBIX MATHCTPAJbHBIX
TpyOOnpOBOIOB 0 OMKAHIIEro OT ype3a BOABI 3allOPHOTO YCTPOMCTBA, TpaHC-
NOPTHPYIOIIUE KUIKHE, Ta3000pasHble W ABYX(a3HBIC yITIEBOOOPOIBI, A TAKKE
JPYTHE CPEeblL, CIIOCOOHBIE TPAHCTIOPTHPOBATHCS MO TPYyOOMPOBOAAM.

Ipu mpoBeaeHun TeXHHYCCKOTO HaOmoneHus kpome ITpasun MIIT Poccuii-
CKHHM MOPCKOHM PErHCTp CyAOXOACTBa (Hanee — Peructp) ucnoab3yer PykoBoacTso
O TEXHUYECKOMY HAOMIOICHHUIO 32 MOCTPOHKOH H SKCIUTyaranueii MOPCKUX TOBO-
JTHBIX TPyOOIPOBOIOB M PYyKOBOJACTBO MO TEXHHMYECKOMY HAOTIOACHHIO 32 IPOMBIII-
JICHHOH O€30IIaCHOCTHIO ONIACHBIX MIPOU3BOACTBEHHBIX OOBEKTOB M HX TCXHHYCCKHX
YCTPOHCTB, HOPMBI U IIPABHJIA HAITHOHAJIBHBIX OPTaHOB TEXHHYECKOTO HA30DA.

1.1.2 B xa)k10M KOHKPETHOM ClIy4ac 00beM TEXHHYECKOro HaOmoncHus Pe-
THCTPA OTOBAPHBACTCA CIIENUATEHBIM COITAIIECHHEM C BIAACIBLEM TPYyOOIIPOBOAa
W/WIH OpTaHU3aLUEH, 3aHUMAIOMIEHCS €r0 IKCILTyaralueH, i COIIaCOBBIBACTC, B
ciy4ac HeOOXOAMMOCTH, B HAHOHATBHBIX OPTaHAX TCXHAYCCKOTO HAA30PA.

1.1.3 IpaBuma MIIT He pacmpocTpassroTCS HA THOKME mulaHrH. [ uOkue
IIJTAHTH JOJDKHBI 0TBeyaTh TpeOoBaHmM pasa. 6 yactu VIII «Cucremst u TpyOo-
npoBoAbD [IpaBuII KiIacCH()HMKALMU M MOCTPOHKH MOPCKHX CyIOB. B 3aBHCHMO-
CTH OT yc.IIOBHfI MPUMCHCHHUA K rHOKHMM IIJIAHTaM B COCTABE TIIOABOAHBIX pr60-
IPOBOAOB MOTYT OBITh IPEABIBICHBI JOMOIHUTEIbHbIC TPEOOBAHMS.

1.1.4 Tpebosanus, coaepxamueccs B [Ipasumax MIIT, oTHOCATCA K COCTaBy
JOKYMCHTALMM HA MOPCKHE HOABOAHBIC TPYOOIPOBOABL, 00BEMAM OCBHICTENb-
CTBOBaHHH, MPOYHOCTH, MATEPHAJIAM H CBapKE, YCTOHYHBOCTH HA TPYHTE, 3AIUTE
OT KOPPO3HH, CIOCO0aM YKIIAIKH, BETHIHHE 3arTyOJIcHH B JOHHBIA TPYHT B 3a-
MEp3AIOMIUX AKBATOPHAX, HCHBITAHMAM, 3KCIUIyaTallHd U OLCHKE OC30MacHOCTH
MOPCKHX NOIBOIHBIX TPYOOIPOBOJOB.

1.1.5 TpaBuia NpUMEHHUMBI K OXHOHUTOYHBIM, MHOTOHHTOYHBIM TPyOOTpO-
BOZIAM H TPyOOIIPOBOJAM THIIA «TPyOa B TPyOe».

1.1.6 IlpaBuma MIIT MOryT NpHMEHSTHCA K CYIICCTBYIOLIMM IOJBOIHBIM
TpyOOmpoOBOIaM, MOCTPOCHHBIM 0¢3 TEXHHYECKOTO HAOMoAeHU Perucrpa, ¢ 1e-
JIBEO MPOBEACHMS OCBHACTCILCTBOBAHUS TCXHHYCCKOIO COCTOSIHHS M NMOATBEPIK-
JICHHA 0Ty CTUMOCTH K JaJbHEHIICH SKCILUTyaTalyy.



1.1.7 Peructp MOKET AaTh COIMIACHE HA MPHMEHECHUE MATEPUAIOB, KOHCTPYK-
LU, YCTPOMCTB M H3ICIHH MHBIX, YeM IpeaycMmoTpens! Ilpasunamu MIIT, npu
YCIIOBHH, YTO OHHU SIBJISTIOTCSI OMMHAKOBO 3()()CKTHBHBIMH ITO OTHOLICHHIO K OTIPe-
nenenabiM B [Tpasunax MIIT. B ykazaHHBIX ciayuyasx Perucrpy A0/pKHBI OBITH
MPECTABICHBI JAHHBIC, O3BOJLAIOINHIE YCTAHOBUTH COOTBETCTBHE 3THX MaTepHa-
JIOB, KOHCTPYKIUH, YCTPOHCTB M H3ACTHMH YCIOBUIM, 00CCIIEUHBAIOIIM Oe30mac-
HOCTbH TPAHCTIOPTHPOBKH CPE IO MOABOAHBIM TPy OOIIPOBOIAM.

1.1.8 B cayuae, uznoxkeHHoM B 1.1.6, Peructp Bnpase moTpedoBaTh mpo-
BEACHUS CIIEIUATbHBIX HCIBITAHUH, 4 TAKOKE COKPATHTh CPOKU MEIKAY MEPUO-
JUYCCKUMH OCBHACTEILCTBOBAHMAMH MM YBEIMYHUTh OOBEM ITHX OCBHIC-
TEJICTBOBAHUH.

1.1.9 IToasoxHbIe TPYOOMPOBOADI, BHIIOIHCHHBIC MO IPYTHM HOPMAaM, IPABH-
JaM WM CTAHAAPTaM, MOTYT OBITH OHOOPCHBI PETHCTPOM aNbTCPHATHBHO HITH B
nmononseHue K [Tpasunam MITT. B 000CHOBaHHBIX CIIy4asX TPyOOIIPOBOABI JODK-
HBI OBITH IPHBEICHBI B COOTBSTCTBHE C TpeboBaHmwsamu [Ipasun MIIT B cpoxw,
COINIaCOBaHHBIE C Perncrpom.

1.1.10 TIpu mpOEKTHPOBAHMHU, CTPOUTEIBLCTBE M SKCIUIyaTal[HH MOABOJHBIX
TPyOONPOBOIOB JOJDKHBI ObITh YYTCHBI IPUMECHUMBIC TPSOOBAHMS HAIMOHAIb-
HBIX HAI30PHBIX OPTAHOB.

1.2 OIIPEAEJIEHWS U TIOACHEHMSA

1.2.1 Atmoc(pepHas 30HA — 4YaCTh TPyOONMPOBOAA, PACIIOIOKCHHASL
BBIIIIC 30HBI BCILUIECKA.

BeaudyuHa 3arayONCHHSA — Pa3sHOCTh MEXKIY YPOBHAMH PACIOJIO-
JKeHHA BEpXHEH oOpasyromeii TpyOonpoBoAa H €CTCCTBCHHBIM YPOBHEM IPYHTA
MOPCKOTO JHA.

Bcnaeck maBJICHHUS — CIy4yaiHOE JABJICHHC, BHI3BIBAEMOC COOCM yCTa-
HOBHBIIETOCS PSKUMA TCUCHHA B TPyOOMPOBOAHOM CHCTEME, HE MPCBHIMIAOIICS
pacuetHoe maBieHue 6oaee yeM Ha 10 %.

BbicoTa 30HB BCHJECKAa — BSPTHKAJIBHOC PACCTOSHHC MEIKIY BEPX-
HUM U HIDKHHM TPECIaMH KOJleOaHHH 30HBI BCIUICCKA.

I'nObxue TpyOB AN MOPCKHX MOABOJHBIX TPyOOMPOBO-
J0B — MOJIUMEPHO-METAIUIMIYECKHE TPYOBI C KOHLEBBIMH COCOHHHTCIbHBIMH
GuTHHTAMH, IOMYCKAIOIMC 3HAYUTCIBHBIC OTKIOHCHHS OT MPAMOJIMHCHHOCTH
6e3 CyIIEeCTBeHHOTO POCTA H3THOHBIX HANPSDKCHHH (KaK MPABHJIO, PACUYCTHOS 1aAB-
JIEHME JU1 THOKHX TPYO JOJDKHO COCTaBILATh HE MeHee 1,6 MITa).



IF'myOHHA MOPSA — PACCTOSHUC MO BEPTUKAJIH, H3MEPECHHOE OT JAHA MOPS
JI0 CPEIHETO YPOBHS BOJBL, ILTFOC CYMMapHAs BBICOTA aCTPOHOMHYECKOTO M IITOP-
MOBOTO NPHJIHBOB.

JdaBncHue H30BITOYHOE — Pa3HOCTh ABYX aOCONIOTHBIX JABJICHHUI
— Hapy>KHOTO THAPOCTATHYECKOTO W BHY TPCHHETO.

JauHAa NpPpOBHCAKMmMEro ydyactka TpydompoBOoJa — JIMHA
TpyOONpOBOa, HE COMPUKACAFOMIETOCSA C MOPCKHM JHOM HJIM OTMOPHBIMH YCT-
po¥cTBaMH.

JomycTHMBIE HANPAXKECHHUS — MAKCHMAJIBHBIC CYMMApHBIC HATpS-
JKCHHS B TPyOOnpoBoAe (MPOXOJIbHBIE, KOJBLCBBIC H TAHTCHLIHAIBHBIC), TOMYC-
THMbIC HOPMAMH.

3arnyOneHue TpyOoOmpoBOJga — pPa3sMEIICHHEC MOJBOTHOTO TPY-
00TMpOBOA HIDKE ECTCCTBEHHOTO YPOBHS ITPYHTA MOPCKOTO JHA.

30Ha BCHJECKA — yYaCTOK TPyOONPOBOIHOMN CHCTEMBI, MEPUOAHIEC-
KH OMBIBA€MBIH BOJOH B PE3yJNbTaTe ACHCTBHUA BOJIH, TCUCHHH W M3MECHEHHH
YPOBHS BOJBI.

HcneTaTe1bHOE OABJICHHUC — HOPMHPOBAHHOE JABJICHHE, TIPH KO-
TOPOM MPOU3BOTUTCS HCIBITAHUE TPYOOIIPOBO/A EPEA CAAYEH €r0 B IKCILTyara-
ITHIO.

HcnbeiTaHWE HA TEPMETHYHOCTH — THAPABIMICCKOC MCIBITAHAC
JIABJICHHEM, YCTAHABIUBAOINECE OTCYTCTBHC YTEUKH TPAHCTIOPTHPYEMOH CPEIbL.

HcnbeTaHHE HA NPOYHOCTH — FHAPABIHYCCKOC HCIBITAHHE JABJIC-
HHEM, YCTAHABIMBAIONICE KOHCTPYKTUBHYIO IPOUHOCTD TPyOOIPOBOIA.

JlenoBoe 00pa3oBaHHE — IUIABAIOIICC HA NMOBCPXHOCTH AKBATOPHH
TBEPIOE TEJI0, 00PA30BAHHOE M3 MOPCKOTO HJIH MPECHOBOJHOTO JIbAA H 001aJar0-
Iee UETOCTHOCTRIO (HAPHUMED, CTaMyXa, TOPOC, alcOepr U T. A.).

Kunpr nmemosoro oO6pa3oBaHHS — MOABOAHAL YAaCTh JICAOBOTO 00-
pa3oBaHHIL

MUHHEMAAbHBH OPEACT TEKYYECTH — MUHAMAIBHBIA PCICI Te-
KYYCCTH, YKA3aHHBIA B CCPTH(QHUKATE Ka4eCTBA MPEANPHATHA-H3TOTOBUTENA MIIK
CTaHAAPTE, O KOTOPHIM MOCTABJFOTCS CTANBHBIC TPyOBI MM m3aemus. B pacue-
Tax MPHHUMAETCA YCIIOBUE, YTO IPH MAHHMAJIBLHOM NPEAEIIE TEKYYECTH OCTaTo4-
HOC yIMHCHHE He npesbmaeT 0,2 %o.

HoMuHanpHBH gmaMeTp TPYOBl — HapyXHBIH auaMeTp TpyObl,
YKA3aHHBIA B CTAHAAPTE, IO KOTOPOMY IIOCTABIIAOTCS TPYOBL

HoMuHAanpHAS TONIMHHA CTCHKH — TONIUXHA CTCHKH TPyOBL, yKa-
3aHHAA B CTAHIAPTE, IO KOTOPOMY IIOCTABIISIOTCS TPyOBL



OTpuHmaTtenbHas NJIaBY4YeCTh TPyObOmMpoBOgAa — CHIA, Ha-
MIPABJICHHAS BHU3 M PABHAA BECYy KOHCTPYKUHH TPYyOOIPOBOIA HA BO3AY XS 3 BHI-
YETOM BECA BOJBI, BHITCCHCHHON IOTPYKECHHBIM 00BEMOM TPyOOIIpPoBOaa.

IToaBoaHBIH TPyOONmMpPOBOJ — 4acTh TPyOONMPOBOAHON TPAHCIOPT-
HOH CHCTEMBI, PACIIOJIOKCHHAS HIKES YPOBHS BOABI, BKIFOUAOINAS COOCTBEHHO
TPyOOIPOBOS, YCTPOHCTBA IMCKTPOXHMHIECKOH 3aIIUTHI U JPYTHE TEXHHYESCKHE
YCTPOHCTBA, 00CCIICUNBAONINE TPAHCTIOPTHPOBAHUE CPEA MPH 3aJAHHOM TEXHO-
JIOTHYECKOM PCIKUME.

ITocTtpoiixa TpyOONMPOBOga — KOMIUICKC TEXHOJOTHUYECKHUX ITPOIIEC-
COB IO M3TOTOBJICHHUIO, YKJIAAKE H 3arIyONCHUIO, €CIH HMEETCSI, MOPCKOTO TPy0O-
IIPOBOJA.

PacyeTHOC maBIEGHHC — JABICHHE, MPHHATOC KAK MOCTOSHHO ACH-
CTBYIOIIEE MAKCHMAIIBHOC JABJICHHE, OKA3BIBACMOE TPAHCIOPTHPYEMOH Cpemoi
Ha TPyOOIPOBOI B MPOLECCE €T0 3KCIUTYaTallHd U HAa KOTOPOE PACCUHTAHA TPYy-
O6OompOBOHAS CHCTEMA.

CTuHTEp — yCTPOHCTBO, YCTAHABIMBAEMOE HA TPYOOYKJIAMOYHOM CYIHE
uy Oapike M MPETHA3HAYCHHOE AN 00eCmeueHUs Oe30MacHOH KPUBH3HBI TPY-
60IpPOBOIA M YMCHBIICHHUS €10 H3THOHBIX HANPSDKCHHUH B MMPOLECCE Y KIIATKH.

Ctoax (DOOBYHONW pad3ep) — 4acTh MOABOJHOM TPYOOIPOBOAHON
CHCTEMBI, COCTHHAIOMAS MPUAOHHBIC THHEHHBIC Y4aCTKH TPyOOIPOBOAA HITH ITOA-
BOJIHBIC JOOBIMHBIC KOMILICKCHI CO CPEACTBAMHE OTIPY3KH/TIOATOTOBKH, PACIIONO-
JKCHHBIMH Ha IUIABY IHX/CTAMOHAPHBIX IIAT(GOPMAX HITH IUIABYYHX CPEACTBAX.

TpaHCHOpPTHpPYEMBIE CpEABl — JKHAKAC, Ta3000pasHble U AByX(pas-
HBIE YTIEBOJOPOIBL, a TAKKE APYTHE CPEIBI, CHOCOOHEIC TPAHCTIOPTHPOBATHCS TIO
TpyOOmpoBOZaM.

Tpy6o3arnyOuTe IH — MANIMHBI, MPSIHAZHAYCHHBIC 11 3Ty ONCHHA
YJIOKESHHBIX OBEPX MOPCKOTO JHA TPYOONPOBOAOB B IPYHT HJIM I IPEABAPH-
TENbHOH pa3paboTKU TPAHLICH.

Tpyboyknaayuk (TpyOOYyKIaA0OYHOE CYXHO) — CICHHAIH3H-
POBaHHOE CYIHO, MPETHAZHAYCHHOC AT YKJIAAKH HOJBOJHOTO TPYOOMpPOBOA.

Yknanaka TpyObonmpoBoga mMpOTACKHBAHHEM IO AHY —Tex-
HOIOTHYECKHH IPOLECC, COCTOSMINI U3 MPEABAPUTEILHOTO MOHTAKA TPyOOIpo-
BOJIA HA CTPOMTEIIbHO-MOHTAKHOH ITOIIAAKE HA MOIHYIO JIHHY MJIH C IOCIEN0-
BATETHHBIM HAPAIMBAHHEM HHTKH TPyOOHPOBOAA C MPOTACKUBAHUEM MO MOPCKO-
My JHY C IOMOIIBIO PA3IMYHBIX TATOBBIX YCTPOHCTB M 000PYAOBAHMUS.

Yknanka tpybonmpoBoaga ¢c npuMeHeHHeM O0apabaHa —yk-
naaka TpyOompoBoaa ¢ TPyOOy KIAZOYHOTO CYAHA C MPEABAPHTCIBHON HAMOTKOM
€r0 Ha CICUHAIbHbIN OapabaH.



VYknaagka tpybompoBoJga C MPHMEHEHHEM HAKJIOHHOTO
Oy peHHSA — COUCTAHHE MPOLECCOB HAKIIOHHOTO Oy PEHHS H YKJIAJKH TOABOJHO-
r0 TpyOOmpoBOAA.

Vxnaaka tpybompoBoaga J-MEeTOIOM — YKIAAKa TPyOOIpoOBoOaa
CBOOOIHBIM MOTPY)KCHHEM HA JHO MOPs C MIPHMEHECHUEM HAKJIOHHOM HJIH BEPTH-
KaJIbHOW paMIibl npu ryouHax 6oaee 300 M, COCTOSmMAA W3 JBYX JTAIOB: HA MEP-
BOM 3Tarne TPyOOMPOBOA OIyCKACTCS BEPTHKAIBHO (WM IIOYTH BEPTHKAIBHO) C
TPyOOYKJIAIOUYHOTO CYAHA METOAOM HAPANTHBAHKS 0 MOMEHTA KACAHUS MOPCKOTO
JTHQ; HA BTOPOM 3Tare NPOMCXOTUT H3rud TpyOOIpoBoaa, B MPOIECCE KOTOPOTO IO
MEpe ABIKCHHS TPyOOy KIIQIOUMHOTO CyTHA TPYOOIMPOBO. JIOKHTCS HA THO MOPSL

VYxnaaka tpybompoBoga S-METOAOM — YKIaaKa TPyOOIpPOBO-
J1a CBOOOJHBIM MOTPYKCHHEM HA JHO MOPS, IIPH 3TOM YYAaCTOK TPyOOMpOBOIA,
HAXOMALIMHCS MEXIY TOYKOM KAaCaHWA AHA W CTHHIEPOM, HNPUHHMACT (hopmy
S-00pa3HOi# KPUBOIA.

Vraxendaomee (0annacTHOE) NOKPBHITHE — MOKPHITHE, HAHO-
CHMOE Ha TPyOONPOBOA C LEIBbIO MPHIAAHHA €My OTPHULATCIBHON IJIABYYECTH H
3aIIUTHI OT MCXaHHYCCKHX HOBpG)KI[GHHﬁ.

OK3apanusd — BCHAXMBAHHC JOHHOTO I'PYHTA KWIIMH JICIOBBIX 00pa-
30BaHHUH.

1.3 KIACCUPUKAIIUA

1.3.1 IlpuceauBaemslit PerucTpoM noaBogHOMy TpyOONpPOBOAY KJIACC COCTO-
HT M3 OCHOBHOTO CHMBOJIA, JOIOTHHTCIBLHBIX 3HAKOB H CIIOBECHBIX XaPAKTEPHC-
THK, ONPEICILIOIIMX CT0 HA3HAYCHHE H KOHCTPYKITHIO.

1.3.2 OcHOBHOI CHMBOJI KJ1acCa, MPUCBAUBACMBIH PerHcTpoM moaBoaHOMY

TpyGONPOBOAY, COCTOMT H3 CIEAYIOmHX 3HakoB: SP®, SP* umi SP X,

B 3aBHCHMOCTH OT TOTO, TOJ HAOMFOACHAECM KAKOTO HAJA30PHOTO OPraHa mocT-
POCH NOIBOAHBIH TPYOOIIPOBO.I, OCHOBHOM CHMBOII KJIACCA Y CTAHABIUBAETCS CJIC-
JIYIOIIM 00paszoM:

.1 OABOTHBIM TPYOOTIPOBOIAM, TOCTPOSHHBIM IO IIPABUIIAM H IO TEXHHYE CKUM
Habonerrem PerucTpa, IPHCBAMBAETCS KIACC ¢ OCHOBHBIM CHMBOJIOM SP ®);

.2 MOABOIHBIM TPYOOIPOBOAAM, OCTPOCHHBIM IO IIPABHJIAM H IO HAOFOIE -
HHEM IIPU3HAHHOTO PerucTpoM KIaCCH(UKAIMOHHOTO OPTaHa HIH HALIHOHAJILHO-
IO HaJ30PHOTO OPraHa, MPUCBAMBAETCS KJIACC C OCHOBHBIM CHMBOIIOM SPX;

.3 TOABOAHBIM TPYOOMPOBOZAM, MOCTPOCHHBIM O3 HAOMIOACHHMS MPU3HAH-
HOTO Perucrpom Ki1acCH()HKAHOHHOTO OPraHa WM HAHMOHAIBHOTO HAJA30PHOTO
OpraHa, MPUCBAMBACTCS KJIACC C OCHOBHBIM CHMBOIOM SP X,



1.3.3 K 0CHOBHOMY CHMBOJIY KJIaCCa AOOABIACTCS OJMH M3 JOTIOTHUTCIBHBIX
3HAKOB!

L1, L2, L3, G1, G2, G3 — Ha3HauaeMbIX B COOTBETCTBHH C TaOm. 1.3.3 mua
CTAIBbHBIX TIOJBOTHBIX TPYOOIPOBOOB;

FP — 111 moxBOIHBIX TPYOOIPOBOIOB U3 THOKHX TPYO.

TaGauma 1.3.3
Jlono/HUTe/IbHBIE 3HAKH K OCHOBHOMY CHMBOJIY KJIacca
CTAJLHOT0 MOPCKOTO IOXBOXHOIO TPYGOIPOBOIA

Bun TpaHCIOpTHpPYEeMOI cpefbl
CreneHb SKCIUTyaTalIHOHHOHN HA/IeKHOCTH JKHKoCTH
(YpOBCHb HaJI@)KHOCTH) ¥ AByX(asHEIe Tas-G
noToku — L
TloBbImeHHAS SKCILTyaTallHOHHAS HAIeXKHOCTD L1 G1
JU1s1 TpaHCIIOP TUPOBKH arpeCCUBHBIX Cpefl L2 G2
JIst ceficMUYeCKH OTIACHBIX PAHOHOB U JIe0CTOMKHUX CTOSIKOB L3 G3

1.3.4 K 0CHOBHOMY CHMBOJIY KJIaCCa M JIOTIOJTHHTEIFHOMY 3HAKY JOOABIIIIOT-
CsI CIIOBECHBIC XapPAKTEPUCTHKH:

reorpaduueckuii paioH;

BHJ TPAHCIIOPTUPYEMOM CPEIBI;

pabouce gasnenue, MI1a;

MaKCHMAJIBHAS TeMIICpaTypa padoucii cpeast, °C;

HOMHHAJIBHBIH THAMETP TPYOBI, MM/KOTHYCCTBO HHTOK, INT.

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

1.3.5 Peructp MOXET MPUCBOMTH KJIACC MOABOAHOMY TPYOOIPOBOIY IO OKOH-
YAHHIO MMOCTPORKH, a TAKKE MPUCBOUTH HIIM BO30OHOBHTH KJIacC TPyOONpPOBOAa,
HAXOIAIICTOCA B SKCILUTyaTaliH.

1.3.6 IIpucBocHHE MOIBOXHOMY TpPyOOMpOBOAY Kiacca Permcrpa o3Hauact
TIOATBEPIKICHUE COOTBETCTBHA TPYOOIPOBOIA MPEABIBILIEMBIM K HEMy TPeOOBa-
M [IpaBmi u B3gTHE TPYOOIPOBOAA MO TEXHHYECKOC HAOMIONCHHE HA OIIPe/Ic-
JICHHBIH CPOK C MPOBEICHHEM BCEX MPEANMHUCAHHBIX PETHCTPOM OCBHICTEIBCTBO-
BaHWH A1 IOATBEPKACHHSA COOTBETCTBYFOIIETO KJIacca.

1.3.7 [oaTBep KACHUE KJIACCA O3HAYACT MOATBEPXKACHHE PerucTpoM COOTBET-
CTBHS TEXHHYECKOTO COCTOSHHSA TPYOOIPOBOAA MPUCBOCHHOMY KJIACCY H IIPOJUIC-
HHE TEXHHYECCKOTO HaOmoneHusa Perucrpa Ha yCTaHOBIICHHBIH NEPHO.

1.3.8 Knacc mogsogHOMy TPyOONPOBOAY MPHCBAWUBACTCA MM BO30OHOB-
ngerca PeructpoM, Kak MpaBHIIO, HA MATHICTHHH CPOK, OTHAKO B 000CHOBAH-
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HBIX CIy4asX PerucTp MOXKET NMPHCBOWTH MM BO30OHOBHTH KJACC HA MCHb-
IIUH NEPHO.

1.3.9 B ciyuae, ecnu mogBOAHBIH TPyOONPOBO HE MPEABABIICTCA K 00sI-
3aTE€IbHOMY OCBHICTCIBCTBOBAHHIO B NPEANMHUCAHHBIN CPOK; €CIM OH HE OBLI
NpPEABIBICH K OCBHACTCILCTBOBAHHMIO MOCJIE PEMOHTA; €CIIH Ha HEM BBCACHBI
KOHCTPYKTHBHBIC H3MCHCHHS, HE COMIACOBAHHBIC C PErucTpom, WM ecim pe-
MOHT TPyOOmpoBOAa ObLI OCYINECTBIECH Oc3 TEXHHYESCKOTO HAOmoneHus Peru-
ctpa, To Knaccu(pukanuoHHOE CBHIACTENBCTBO HA MOXBOAHBIA TPyOOIpPOBOX
TEPSET CHILY, YTO BJICYET 3a COOO0M MPHOCTAHOBKY KJIacca.

1.3.10 CuiarHe KIacca O3HAYaeT NMPEKPAICHHEC TCXHHYECKOTO HAOMIONCHUS
Perucrpa, mpu 310M BO300HOBJICHHE €r0 JACHCTBUS SABIICTCS MPEAMETOM CIICIH-
AJIBHOTO PpacCMOTpEeHus Peructpom.

1.3.11 CusaTre Kacca M 0TKa3 PerucTpa OT 0CymeCTBICHHS TEXHUUCCKOTO
HAOIFOCHHSI MOXKET MPOM30UTH B CIIy4asX, KOIIA BIAJENell TPyOOMpPOBOAA HITH
OpraHM3auys, 3aHUMAIOINASCS €r0 JKCIUTyaTalHeH, CHCTEMATHYCCKH HAPY MAKOT
ITpasuna MIIT, a Taxke, €Clii CTOPOHA, 3aKTIIOYUBIIAA ¢ Perucrpom moroBop 06
OCBHCTCIIECTBOBAHUSX, HAPYIIACT €TO.

1.3.12 Hcnonb3yeMble MAaTepHAaibl U H3ACTHS JOJDKHBI IOABEPraThcsl HEO0-
XOIUMBIM OCBHACTCIGCTBOBAHUAM H HCIBITAHHAM B MPOLECCE H3TOTOBICHHA B
YCTAHOBIICHHOM PerucTpoM mopsake u o0seMe.

1.4 OFBEM OCBUJIETEJILCTBOBAHUIA

1.4.1 O6mue moI0KeHHSL.

1.4.1.1 O6BeM padoT IO OCBHACTENHCTBOBAHUIO H KJIACCH()MKAIIMY BKIIFOYACT
CTIEIYIOIIKE 3TAMBI ACATCIbHOCTH:

PacCMOTPEHHUE U 0J00PEHUE TEXHUUECCKOH JOKY MEHTALIUH,

OCBHECTEILCTBOBAHNE MATCPUAIOB H H3CIHIA, MPEIHASHAYCHHBIX JJISI CTPOH-
TEIBCTBA U PEMOHTA TPYOOIPOBOIOB;

HAOIFOICHHE 32 CTPOUTEIBCTBOM W PEMOHTOM MOIBOIHBIX TPYOOMPOBOIOB;

OCBHICTEIbCTBOBAHAS MOABOJHBIX TPYOOIIPOBOIOB B MPOLECCE IKCILIya-
Talum,

MPHCBOCHME, MOATBEPXKICHHE, BO30OHOBJICHHE H BOCCTAHOBICHHE KJacca,
BHECEHHUE COOTBETCTBYIOIIMX 3alMCel ¥ BbIIaYa AOKYMEHTOB Perucrpa.

1.4.1.2 VI3MeHEHUSI, OCYIIECTBISIEMBIC CTPOUTEISIMHE H BIAICIbLIAMH, KACAr0-
OIMEC] MAaTePUANIOB H KOHCTPY KIMH IOBOIHOTO TPYOOMPOBOAA, HA KOTOPBIC pac-
mpocTpassroTes Tpedosanus [pasuia MITT, nomkHb! ObITh 0100peHBI PerucTpoM
JI0 MX PeaTU3aLuH.
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1.4.1.3 CnopHBIC BOIPOCHI, MOSBIIFOIIHECS MPH MPOBEACHUH OCBUICTEIbC-
TBOBAHUS, MOTYT OBITh MPEICTABIICHBI BJIAACIBIIAME TPYOOIPOBOAOB HEMOCPE/C-
TBEHHO B [ TaBHOE ympasieHue Perucrpa.

1.4.2 OcBHETEILCTBOBAHNE MATEPHAJIOB U H3/1€/IHIA.

1.4.2.1 M3roToBieHHE MaTEpHATIOB U H3ACTHH CICAYET MPOU3BOIUTH IO TEX-
HIYECKOH JOKyMEHTauuu, o100peHHOH Peructpom.

[Ipu npoBeaeHUH OCBUAETEILCTBOBAHUI PErHCTp MOKET MPOBEPUTH BBIIOI-
HCHHC KOHCTPYKTHBHBIX, TCXHOJIOTHUCCKHUX, MPOU3BOACTBCHHBIX HOPMATHUBOB H
MPOLIECCOB, HE pertaMeHTHPoBaHHBIX [IpaBumamu MITT, HO BIMsFOMMX HA BBI-
TIOJIHEHHE HX TPSOOBaHUIA.

1.4.2.2 HoBble HiIH BIEPBBIC MPEABIBIICMbIE A1 OCBUACTEILCTBOBAHM:A Pe-
THCTPY MATEPHUAJIbL, M3ACIHA HIM TEXHOIOTHMYCCKHE MPOLECCHI JOUKHBI HMCTh
onoOpenue Peructpa. OO6pa3us MaTepuanoB, H3ACIUH HIH HOBBIEC TEXHOJIOTHYIEC-
KHE MPOLECCH MOCIe 0400peH s PerucTpoM TEXHUUECKOH JOKYMEHTALMH OJDK-
HbI OBITh IOABEPIHYTHI HCIIBITAHKAM IO IPOrPaMME U B 00BEME, CONIACOBAHHOM
¢ Peructpom.

1.4.2.3 ®opMbI TEXHHYECKOTO HAOMFOACHUS, OCYLICCTBIBIEMOTO Perucrpom
TIPH U3TOTOBICHUH MaTCPUANIOB M H3ACTHH, MOTYT OBITh CJICY FOIIHMH:

OCBH/CTCIbCTBOBAHUE HHCIIEKTOPOM,

OCBH/ICTEIbCTBOBAHUE PeTHCTPOM IpeApHATHS,

OCBHICTETECTBOBAHUE B (DOPME PaCCMOTpEeHHsI PeTHCTPOM TEXHHUECKOH J0-
KyMCHTAIlUH,

OCBHETEICTBOBAHUE IO MOPYYCHHIO Perucrpa.

Br160p (GopMbI OCBHACTEILCTBOBAHMS OCYIIECTBIBIET PerucTp mpu 3aKiroue-
HHUH COIVIAIICHHS O TCXHHYCCKOM HAOIIOACHUH 32 TIOABOAHBIM TPYOOIPOBOAOM.

1.4.2.4 B mpouecce OCBHACTEIBCTBOBAHMS MAaTCPHANIbI U U3ACTUA JTOJLKHBI
TIOIBEPraThCs HEOOXOAMMBIM HCIIBITAHHSM B YCTAHOBJICHHOM PeructpoMm mopsa-
Ke ¥ 00BeMe. OTH MarcpHaibl U H3ACIUS JOJDKHBI HMETh YCTaHOBJICHHBIE Peruc-
TPOM JOKYMEHTBL, 2 B HCOOXOAUMBIX CIy4asX — KIeHMa, MOATBEPIKIAIONIUE €TO
OCBH/ICTEILCTBOBAHUE, H MAPKUPOBKY, HO3BOJLIIOIIYI0 YCTAHOBUTH HX COOTBETC-
TBHC 3THM JOKYMCHTaM.

1.4.3 Texun4eckoe HaO/IOEHNE 32 CTPOUTEILCTBOM, IKCILIyaTAIMeii 1
PEMOHTOM MOABOAHLIX TPYOOIPOBOIOB.

1.4.3.1 TexHm4yeckoe HAOMFOACHHE 32 CTPOUTEILCTBOM MOABOIHBIX TPYOOTIPO-
BOJOB BBINOJIHAIOT HHCIIEKTOPBI PerucTpa B cOOTBETCTBUH C 0100peHHO# Peruct-
POM TEXHHYECKOH OKyMeHTauueH. O6beM NPOBOIUMBIX OCMOTPOB, H3MEPEHHI i
HCIIBITAHHH, OCYMIECTBIIEMbIX B X0OI€ TEXHHYECKOTO HAOIFOACHHUS, YCTAHABIHBA-
ercsa PeructpoM ¢ yueToM KOHKPETHBIX YCIOBHH Ul JAHHOTO TPYOOMPOBOIaA.
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1.4.3.2 Bnagensupl moABOIHBIX TPYOOIPOBOAOB 00s3aHBI COONIONATH B IiC-
PHOJ SKCILIY aTALHK CPOKH MEPHOAWYCCKHX H JPYTHX MPEAMHCAHHBIX Perucrpom
OCBHACTCIHCTBOBAHUI M COOTBETCTBYFOLIUM 00Pa30M MOATOTABIHBATH TPYOOIpPO-
BOZ K OCBHICTCIbCTBOBAHMSM.

1.4.3.3 Bnasenbusl OABOAHBIX TPYOOMPOBOAOB 00s3aHBI 3a4BATh Peructpy
0 BCEX HMCBIIMX MECTO B MEPHOA, MCHKIY OCBHACTCILCTBOBAHMAMH ABAPUHHBIX
Cy4asx M PEMOHTAX MOABOTHOTO TPyOONPOBOAA M €TI0 KOMIUICKTYIOIHX, HA KO-
TOpbIC pacnpocTpanstoTcs Tpedbopanus [Tpasmwt MITT.

1.4.3.4 B ciayyae yCTaHOBKH B MOABOJHBIH TPyOOIPOBO B MEPHOJ IKCILTya-
TalM{d WIH PEMOHTA HOBBIX KOMIUICKTYIOIIMX H3ICIHH, Ha KOTOPBIC Pacmpo-
crpansrorcs Tpebosanus [Ipasmwa MITT, kK HEIM MPUMEHSIOTCS MONOKeHUA 1.4.2,
14.3.1-1.4.3.3.

1.4.4 Buib1 1 HEPHOANYHOCTH OCBH/IETE/ILCTBOBAHMIA.

1.4.4.1 ITogBoaHbIe TPYOOIIPOBOIBI MOJBEPTAFOTCSA CICAYFOIHM OCBHICTEb-
CTBOBAHHUAM

NCPBOHAYATIbHBIM, IICPHOAUICCKUM (OqepellHLIM, CKCTOAHBIM U ITPOMEXKY -
TOYHBIM) M BHEOUEPETHBIM.

IepBoHAYaIbHBIC OCBUACTEILCTBOBAHUS PA3ICIIOTCS HA OCBHACTEILCTBOBA-
HUSI, IPOBOJMMBIC TIPH MOCTPOUKE MIOTBOJHOTO TPYOOTIPOBOAA MO TEXHHYCCKUM
HabmoneHneM Peructpa, M OCBHACTEIBCTBOBAHMS MOABOXHOTO TPyOOmMpoBOAa,
TIOCTPOCHHOTO IO HAOMIOACHHEM MMPH3HAHHOTO PerncTpoM KIacCH(pHKanuOHHO-
r0 OpPraHa MM HAIMOHAJIBHOIO HAJ30PHOTO OPraHa.

OuepenHOE OCBHICTEILCTBOBAHUE IMPOBOIUTCS UL BO3OOHOBJICHI KJIACCA, KAK
TPABUJIO, Yepe3 KKIBIE 5 JIET 3KCILTyaTalllH IIOABOIHOTO TPy OOIPOBOAA IPH YCJIO-
BUH MPOXO>KICHHS €KETOAHBIX M OZHOTO IMPOMEYKY TOUHOTO OCBHICTEILCTBOBAHKA.

E>xerogHble OCBUACTENLCTBOBAHUS MPOBOIATCS UL MOATBEPKIACHHUS KJIacca
KKIbIH KaJCHIAPHBIN o ¢ OTKJIOHCHHUEM OT IPEANUCHIBAEMOH AaThl O4YEPEIHO-
IO OCBUJCTEIBCTBOBAHUA B IPEEIAX 3 MECALEB JI0 M IOCIIC 3TOH JaThI.

[IpoMex)yTOUHOE OCBHACTEIBCTBOBAHHEC MHPOBOTUTCS B PACIIHPSCHHOM
0o0BeMe A MOATBEPKACHUS ACHCTBHUS KJIACCA MEKIAY OYEPEIHBIMH OCBHIC-
TCIbCTBOBAHUAMM.

BHreouepeanoe 0CBHACTEILCTBOBAHUE IIPOBOJUTCS NMOCIE ABApHH, PEMOHTOB
H IPYTHX HEOOXOAUMBIX CIIy4acB.

1.4.4.2 TlepBoHA4aNbHOE OCBHACTECILCTBOBAHUE OCYLICCTBILIETCA C LCJIBIO
NPHCBOCHHS COOTBETCTBYIOIICTO KJIACCAa IMOABOJHOMY TPYOONPOBOAY, BICPBBIC
npeasssisieMoMy Peructpy ama xnaccupukanmu. K mepBoHA4aIbHOMY OCBH-
JCTENBCTBOBAHUIO TNPEABABILIOTCA TAKKE MOABOMHBIC TPYOOIPOBOABI, paHEe
HMeBIIHE Kacc PerucTpa, HO yTpaTHBImHE €10 M0 KAKUM-THOO0 mpryuHaM. Ilep-
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BOHAYAJIbHOE OCBHMACTEIbCTBOBAHUE 3AK/IFOYACTCS B TIIATEILHOM OCMOTPE, IPO-
BCPKAX, MCIIBITAHUAX H 3aMepax, 00beM KOTOPBIX KOKIBIA Pa3 yCTAHABIUBACTCS
Peructpom B 3aBHCHMOCTH OT BHEIIHHX YCJIOBHH 3KCIUTyaTaLlMH, BO3PACcTa TPy-
60mpoBOIa, MEPONPHATHH, MPESIYCMOTPEHHBIX I €T0 3AIMHUTHI, TCXHHYECKOTO
COCTOSIHHUA TPYOOIPOBOAA, MOKPHITHH, apMaTypHI U T. 1.

1.4.4.3 TlepBoHAYaabHOMY OCBHICTEIBCTBOBAHHIO IOJBEPrarOTCS IOJBO-
JHbIC TPYOONPOBOABL, MOCTPOCHHBIE HE IO NpaBHiaM Perucrpa, 0¢3 TEXHHYE-
cKoro HabmozaeHus Peructpa, K1acCH()UKAHOHHOTO OpraHa, MPU3HAHHOTO Pern-
CTPOM, HJIM HAIIMOHAILHOTO HAN30PHOTO Opraxa. B aToM ciyyae nepBoHayambHOE
OCBHCTENBCTBOBAHUE, 00BEM KOTOPOTO YCTAHABIMBACT Peructp, mpeamonaraet
TIIATCILHOE U MOJTHOE OCBHACTEILCTBOBAHKE, COMPOBOKAAIOIIEEC B HEOOXOMHU-
MBIX CIIy4asX HCIBITAHUSIMH TPYOOIPOBOJOB H KOMILUICKTYIOIIETO 000PYA0BAHUA
C LIEJTBIO IOATBEPIKACHHS TOTO (HaKTa, YTO OHHU MOJTHOCTBIO COOTBETCTBY FOT TPeOO-
parusM Ipasun MIIT. Eciu Ha moaBOAHBINH TPYOOIPOBOA M COOTBETCTBYFOILYIO
TCXHUICCKYH) JOKYMCHTALUI) HMCHOTCA AOKYMCHTBI, BBIIAHHBIC KJ'IaCCI/I(I)I/IKa-
LHOHHBIM OPTaHOM MJIM HALMOHAJIBHBIM HAJ30PHBIM OPTaHOM, MEPBOHAYATHHOC
OCBHCTEILCTBOBAHUE OCYIIECTBILIETCA B 00BEME OYEPETHOTO OCBHACTEILCTBO-
BaHUA. B ciydae oTCyTCTBHSA HEOOXOAMMOM TEXHHUYECKOH JOKYMEHTAMH HA TTOA-
BOJHBIH TPYOONIPOBOJ B MOTHOM 00BEME, MPOTPAMMA OCBHACTEILCTBOBAHUS MO-
JKeT OBITh YBEIHUCHA IT0 TOMY KOMIUICKTYIOMEMY 000pyAOBAHHIO, HA KOTOPOE 3Ta
JOKYMEHTAIHs OTCYTCTBYCT.

1.4.4.4 OCBHIETEIHCTBOBAHUSA, MPOBOJHUMBIC NMPH CTPOHTEIBCTBE IMOJBO-
JHBIX TPYyOOHmpPOBOZOB, HMEIOT IEIBI0 MPOBEPKH COOTBETCTBHS MATCPHANIOB,
KOMIUTEKTYIOIIUX HM3ACTUH M TEXHOJOTHYCCKUX IPOLECCOB HX H3TOTOBJICHHSI
TPeOOBAHMIM TEXHHUECKOTO MPOCKTA H PabodeH JOKYMEHTAMH HA ITOABOTHbIA
Tpybomposoa. OObEM OCBHACTEIBCTBOBAHHSA B KAXKIOM KOHKPCTHOM CJIydac
omnpeaemsaercs PeructpoM.

Jlaroif OCBHIETENHCTBOBAHUA IOABOJHOTO TPyOONMPOBOAA MO OKOHYAHHH
CTPOMTEIBCTBA ABIACTCA AaTa (DAKTHIECKOTO 3aBSPUICHUS OCBHACTEIHCTBOBAHUS
u BbIIaun KnaccH(pHKannoOHHOTO CBHACTEIBCTBA HA IOABOAHBIN TPYyOOIPOBOA,

1.4.4.5 OuepenHoe 0CBUACTEIBCTBOBAHAC /IS BO30OHOBJICHHS KJIACCA HMEET
LETIBIO Y CTAHOBHUTB, YTO TEXHHYECKOE COCTOAHHE OABOIHOTO TPyOOIpPOBOAA yAO-
BJICTBOPUTEIBHO U COOTBETCTBYET TpeOoBanusM [Ipasmwn MIIT, u npeanonaract
NPOBEACHUE HCIBITAHUN TPyOONpPOBOAA, apMAaTypPhl, aBTOMATH3HPOBAHHBIX CH-
CTEM YIPABICHHA, CHCTEM aBAPHIHO-IIPEAY MPEAUTEIBHON CHTHATH3ALUH, 3aIH-
TbI ¥ HHAUKAIHH. OUYePEIHBIC OCBUACTEILCTBOBAHIS, 00BEM KOTOPBIX OIPEACI-
ercs PerucrpoM, mpoBoaATCA Yepe3 YCTAHOBICHHbBIC UM NMEPHOADL, KAK IPABUIIO,
TITUJICTHHE.
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1.4.4.6 OOa3aTeIbHOC ©XKECTOAHOS OCBHACTCILCTBOBAHHUE IPEANONATACT
OCBHCTCIHCTBOBAHUC MOABOJHOTO TPYyOOIPOBOAA, BKIIFOYAS apMarTypy, aBTOMa-
TH3UPOBAHHBIC CHCTEMbI YIPABICHHS, CHCTEMbI aBAPUHHO-IIPEAY IPECAUTEIBHOM
CHTHATU3ALMH, 3AIMATH, HHANKAMH | IPYTOC KOMIUICKTYIOIIEe 000pyAOBAHHKE, B
00BeMe, TOATBEPIKIAFOIIEM TO, YTO TPyOOIPOBO/I H €T0 KOMILICKTYIOIIEE 000pPYy-
JIOBAaHHE MPOJOLKAIOT OTBeuars TpebosanmsamM [Ipasun MITT, uyto moareepskaaer
KJIACC MIOJBOAHOIO TPyOOIpoBoOaa.

OO0BEM CKETOAHBIX OCBHACTEILCTBOBAHMI YCTaHABIMBACTCA PerucTpoM.

1.4.4.7 Ilpu ouepeaHBIX OCBHACTCIHCTBOBAHIAX TPYOOMPOBOJAOB MX HCIIBI-
TAHMA JABJICHHUEM JOJDKHBI COBMEIIATHCS C MPOBEPKOi B AeHCTBHM OOCITY KUBa-
FOIIMX WX HACOCHBIX MEPCKAYHBAIOIMIKUX H KOMIIPECCOPHBIX CTAHLMI, 3AIIOPHOH 1
MPEIOXPAHUTETLHOM apMaTy pbl, AUCTAHITHOHHBIX MPUBOJIOB.

1.4.4.8 TTpoMeXyTOUHOE OCBHIACTEIIHCTBOBAHKC IOJBOJHOTO TPyOOMPOBOaa
OCYIIECTBILICTCS MEXIY OYSPEIHBIMH OCBHIECTEIbCTBOBAHUAMH BMECTO BTOPOTO
HITH TPETHETO SKETOAHOTO OCBHACTCILCTBOBAHHIA MO COTTIACOBAHMIO ¢ Perncrpom.
OO0BeM OCBHAECTEILCTBOBAHHS YCTaHABIHUBaeTCA Perucrpom.

1.4.4.9 BreouepeaHbic OCBHIACTCIBCTBOBAHUSA MOABOAHBIX TPYOOMPOBOIOB
HIIH OTIEJIBHBIX UX KOMIIOHEHTOB MPOBOIATCS IIPH NPEIBIBICHUN K OCBHACTCIIb-
CTBOBAHHIO BO BCEX CAy4adX, KpOME MEPBOHAYATBHOTO M MEPHOAMYCCKUX OCBH-
JICTEILCTBOBAHUNA. BHEOUCpEAHOE OCBHACTCILCTBOBAHIE MPOBOAUTCS AJIA OLICH-
KH JOMYCTHMOCTH BBIABICHHBIX AC()CKTOB WIIM MOBPSKIACHUH MOCIC aBApPUH, B
TOM YHCJE, COTPOBOKTAFOIIUXCS HAPYIUCHHEM TCPMCTHYHOCTH TPyOOMPOBOIA,
Pa3IMBOM KUAKHX HJTH BRIOPOCOM ra3000Pa3HBIX TPAHCHIOPTHPYEMBIX CPE.

OO0BeM OCBUICTCITHCTBOBAHHH M MOPAOOK MX MPOBCACHHUA ompenesier Pe-
THCTP, UCXOIS W3 MPEIHAZHAYCHHUA OCBHIECTEIbCTBOBAHMS, BO3PACTa H TCXHHYC-
CKOTO COCTOSHESI ITOJBOAHOTO TPyOOmpoBoaa.

1.4.4.10 BreouyepeaHOE OCBHACTEIBCTBOBAHUE MOCNE ABAPHUH MMEET LETIBI0
BBIABUTH BHJ H XapaKTeP MOBPEKIACHUS, 00BeM paboT MO YCTPAHSHHUIO MOCIICAC-
TBUH aBapHy, a TAKKE ONPEACIUTH BOZMOXKHOCTb U YCIIOBHA COXPAHCHHS KJIacca
TPyOOIpPOBOIA MOCTIE UX YCTPAHCHHUA.

1.4.5 loxkymeHTBbI, BhIIaBaeMbie PerncTpoM 1o pe3yabTartaM ocBHIE-
TEJILCTBOBAHMIL

1.4.5.1 loxymeHTHI Perucrpa BBIAAIOTCA MPU MOATBEPKIACHUH VAOBICTBOPH-
TEJIBHOH OLICHKH TSXHHYECKOTO COCTOSHUS OOBEKTA OCBHACTEIBCTBOBAHUS, YCTa-
HOBJICHHOM B XO/I€ IIPOBEACHHA OCBHICTCILCTBOBAHIM U HCIIBITAHHIA,

1.4.5.2 JloxymMeHTaMH, IOATBEPKAAIOIIMME BBIIOJHCHHE TpeOoBaHuil [Ipa-
1 MITT, sersrorcs KnaccnpuramoHHOE CBHACTEILCTBO HA MOIBOIHBIN TPyOO-
mpoBoA 1 CBHACTEIBCTBO O TOAHOCTH TPYOOIPOBOAA K AKCILTYATALIHH.
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1.4.5.3 B mpoluecce TEXHHYECKOr0 HAOMONEHHS 32 MOABOJHBIMH TPyOO-
MPOBOJAMH PETHCTD BBIZACT aKTHI OCBUACTEIBCTBOBAHUS (II0 OKOHYAHHH IO-
CTPOHKH, €KETOIHOTO/IPOMEKYTOUHOTO/0UEPEIHOTO) H, B CIy4ac HEOOX0au-
MOCTH, HHBIC JOKYMCHTBI.

1.4.5.4 Peructp BOpase MPH3HABATh MOJHOCTBIO HIIM YACTHYHO JOKYMCH-
THl MHBIX KJIACCH()HKAIMOHHBIX OOIIECTB, OPTaHOB TEXHHYECKOTO HAA30pa H
JpYTHX OpTaHU3alui.

1.4.5.5 KnaccupuxanuoHHOE CBHACTEIBCTBO HA NOABOAHBIN TPYOOIPOBOJ
TEPSIET CUIIY B CICAYIOIIUX CIIy4asix:

IO HCTCUCHUH CPOKA €T0 JCHCTBHS,

€CJIM MOABOJHBIM TPyOONIPOBOJ U KOMIUICKTYIOIIHE €r0 M3Aenuid He OyayT
MPEABABICHBI K MEPUOIMICCKOMY OCBHICTCIBCTBOBAHMIO B IIPEXy CMOTPEHHBIH
CPOK C YYETOM MOPAAKA OTCPOUCK NEPHOIAUYECKHUX OCBUICTEILCTBOBAHHH, OMpe-
nemnsemoro [Tpasunamu MIIT;

MOCJIe TTPOBEACHUS PEMOHTA 03 TeXHHUECKOro HabmoneHusa Perucrpa mmm
3aMEHBI HOBBIMU KOMILICKTY FOLIMX M3CUH, Ha KOTOPBIC PACHPOCTPAHIIOTCS TPE-
6oBanus [Tpasua MITT;

€CJIM IOABOIHBIH TPYOOIPOBOJ HE COACPIKUTCS B HATICKAIIEM TEXHHYCCKOM
COCTOSIHHH, 00CCIICUUBAIOIIEM €TI0 OE30MaCHOCTD;

TIPH HAPYIUCHUM HA3HAYCHHUS W YCIOBHH SKCIUIYaTAlMH, YKA3aHHBIX B CHM-
BOJIC KJIacca.

1.5 TEXHUYECKAS JOKYMEHTALIUA

1.5.1 Jlo Hayanma CTPOUTEIBCTBA MOABOJHOTO TPyOOMPOBOAA HA PacCMOTpE-
Hue Peructpy nomkHa OBITH MPEACTABICHA TEXHHYECKAs JOKYMEHTAIHA, TO3BO-
JLTIOINAS YIOCTOBEPUTHCS, YTO TPEOOBAHMS MPABIII Perucrpa mo OTHOIICHHIO K
JAHHOMY IIOJBOJHOMY TPYOONPOBOAY BBINOJHSIOTCS.

OO0beM TeXHHUYECKOH MOKyMEeHTanuu yka3aH B 1.5.2 — 1.5.11. Cnenyer Tak-
JK€ YUHTHIBATh JOTOJHHUTCIIBHBIC YKA3aHHA IO COCTABY JTOKYMEHTALUH, COAEPIKa-
IHecs B mocHeAyomux pasaenax [pasun MIIT.

1.5.2 O6mas yacTs:

.1 cnenuQuxanys,

.2 yepTeku (CXeMbl) MPOKIAIKH (TPACCHPOBKH) TPyOONMpPOBOJA CO BCEMH HE-
00XOAMMBIMH JAHHBIMH JJISI PACCMOTPEHHS MPOCKTA,

.3 mepeyeHb KOMIUICKTYIOIMX U3ACTHI U 000PYAOBAHHS C YKA3aHHEM OCHOB-
HBIX TCXHHYCCKHUX XAPAKTCPUCTHUK, MPCANTPUATHA-U3TOTOBUTCIA U HAJTHIHUA 0}106-
peHus PErucTpoM MM JPYrUM KOMIICTCHTHBIM OPTaHOM.
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1.5.3 JoxymeHTamus Ha TPYObI.

1.5.3.1 IlpeabsaBnsieMas TEXHHUYCCKAS AOKYMCHTAIMS JODKHA COACPKATH
CBCACHHA O pazMepax, MarepHanax, Crnocodax M TEXHOIOTHU CBAPKH CTAJbHBIX
Tpy0. Ha paccMoTpeHHE TPEXBABIAIOTCS:

.1 cepruduxars! Ha TPyOBI U MPOTOKOJIBI HX HUCTIBITAHUH (CTienu(UKaLus HA
TIOCTABKY TPyO MM TEXHHYECKHE TPEOOBAHMS HA 3aKYIIKY TPYO);

.2 YEPTEIKU PA3IEIIKH KPOMOK TPYO IO CBApPKY;

.3 yeprexu cekuuit Tpyo;

4 yeprexu maeTer TpyO (IpH yKIaaKke TPyO CBA3KAMH),

.5 TexHONIOTHUS CBApKH TPYO;

.6 BHIBI H 00BCM HCIBITAHHIA,

.7 cioco6s1 1 00BEM HEpa3Py MAKOIIETO KOHTPOJLT,

.8 cBeaeHuUA 0 TpaHCTIOPTHPYEMOU Cpere;

.9 ruapaBIMUIECKUIA pacyer.

1.5.3.2 BMecTe ¢ uepTe:kaMu HCOOXOAMMO MPEACTABHTD CICAYIOIIHE CBEAC-
HHS U PacyCeThI:

.1 omucanue crocoda yKIaaky MoABOJHOTO TPYOOIPOBOAAa HA MOPCKOE THO;

.2 HeOOXOAUMBIE CBEICHHUS I OMPEACICHUS BHCITHUX HATPY30K (CHI B MO-
MCHTOB) OT BETPa, TCUECHHUH, BOJBI, JIETOBBIX 00PA30BAHUI U JPYTHX TAPaMETPOB,
YUHTBIBAEMBIX NMPH aHATH3E MPOYHOCTH TPYOOIPOBOAA, BKIIOUAS CIIyYalHBIC Ha-
TPy3KH (OT PbIOOJIOBHBIX TPAJIOB, IKOPEH H T. 1.);

.3 pacyeT HOMHHAQJILHOH TOMIIMHBI CTCHOK TPYO JI1 COOTBETCTBYFOIIMX CO-
YETAHUN HATPy30K;

.4 pe3ynsTarsl HEOOXOAMMBIX MOJCIBHBIX HCIBITAHHH, KOTOPBIE MOTYT OBITh
HCTIO/Ib30BAHBI JJI1 IOATBEPIKACHHUS HIH YTOUHEHHS IIPUBEICHHBIX 000CHOBAHHH
H PacyeToB;

.5 pacuer npoyHOCTH TPYOOIPOBOAA B MPOLIECCE YKIIAKH.

1.5.3.3 JlokyMeHTaIms Ha THOKHE TPYOBI TOJDKHA BKJIFOYATH CICAYFOLIHE CBE-
JICHUS ¥ PACUETHI:

.1 ceprudukarst Ha TPyOBI H IPOTOKOIIBI HX HCIBITAHUIN (CICIM(UKALIIO HA
TOCTABKy TPyO MM TEXHHUCCKHE TPEOOBAHKS HA 3aKYIKY TPYyO);

.2 KOHCTPYKTHBHOE HMCIOJIHCHHC TPYO M COCTUHHTCIIBHBIX 3IEMEHTOB (KOH-
LCBBIX (DUTHHIOB);,

.3 XapaKkTEPHCTHKH HCIOJb3yCMBIX METAIMYCCKUX M IOJHMEPHBIX Ma-
TEpHAJIOB;

.4 METOBI pacyeTa MAPaMETPOB BCEX CIIOEB TPYOBI C ONMPEACICHACM pac-
YETHOTO BHYTPCHHETO M BHEIIHETO JABJICHHS, COMPOTHUBICHHS PACTKCHHIO
H KPYYCHHIO;
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.S obmacTe mMpUMEHEHHA THOKMX TPyO, BKIIOYAs MAPAMETPHI TPAHCIOPTH-
pyeMoii cpesr,

.6 IOy CTHMBIC BHABI BHCIIHHUX BO3JACHCTBAHN (CTATHUCCKUC, THHAMHUICCKHUE,
TpeOOBaHUA IO HUKIMYCCKOMY M BPEMEHHOMY PECYPCY) U AOIY CTHMBIC MTAPAMET-
PBI BHEIIHCH CPEBL;

.7 MHHHMAJIBHBIH PagnyC H3ruda MPH XPAHCHHUH, YKJIAAKS M IKCIUIY ATALIMH,

.8 pacyeThl MPOYHOCTH NPH YKJIAAKE, IKCIUTY ATALUH H HCTIBITAHKUAX, BKITFOUAs
PacueThl yCTAIOCTHON IPOIHOCTH;

.9 CBeJIeHH MO MHCMEKIMH U MOHHTOPHHTY, BKIFOYASA PACUCTHOE MPOTHO3H-
POBaHHE CPOKA SKCILIY aTaluU TPYOBL

1.5.4 JlokymeHTamusa Ha IPy3bl, MPHMEHAEMbIC I OALIACTHPOBKH TPY-
0OMMPOBOIOB:

.1 pacuyeT miaBy4yeCTH (BBITAJKHBAIOIICH CHIIBI) MOABOIHOTO TPYOOMPO-
BOJA,

.2 cxema pa3MemeHus 0aacTHBIX IPy30B;

.3 pabouue yepreKu KOHCTPYKIHH OAJUTACTHOTO TPy 3a;

.4 pacyeT 6aTaCTHPOBKH MOABOAHOTO TPy OOMPOBOAA MPH MMPUMEHEHHH 00¢-
TOHHPOBAHHBIX TPYO.

1.5.5 JlokyMeHTanus MO apMaType U €€ NPUBOAAM:

.1 cxema pasMEIeHHs 3aNIOPHOH M MPEAOXPAHUTENBHON apMary pbl,

.2 cepru(uKaTHI HA apMATYypPy H IPOTOKOJNBI MCIBITAHHI APMATYPHI, MOA-
TBSPIKIAIOIINE €€ COOTBETCTBUE TPAHCTIOPTHPYEMBIM CPEAAM, MPEAIIOIAracMbIM
YCIOBHAM JKCILTyaTalliH TPyOOIPOBOIOB;

.3 cxeMa JUCTAHIMOHHOTO YIPABICHUS TPYOOIIPOBOJHOM apMaTypoi;

.4 pabouue YepTeKu KOHCTPYKIMH IPHBOJA.

1.5.6 JoxymeHTauus mo OSperoBbIM MEPEXOaaM:

.1 onmcaHue KOHCTPYKIMH BBIX0/A MOABOIHOTO TPYOOIpPOBOaa Ha Geper;

.2 paboune yepreku OEPeroBOro nepexoaa.

1.5.7 JloxymeHTanus mo yKJIAAKE MOABOIHOIO TPYyOONMPOBOAA HA MOPCKOE
JTHO:

.1 crI0COOBI H TEXHOIOTHYECKHE CXEMBI YKJIAIKH C YKA3aHHECM OCHOBHBIX ITa-
PaMeTpoB;

.2 YepTEIK TPAHIICH MM 30HBI AU YKIAIKH,

.3 onucanue (opMUPOBAHUS 3aCHINKY TPAHIICH;

.4 KOHCTPYKTUBHOE 0()OPMIICHHE NEPECEUCHUH C PAHEE YIOKCHHBIMHU TTOABO-
JTHBIMH TPYOOIPOBOAAMH U KaOCIIMH.

1.5.8 /lokyMeHTAIMA HA ABTOMATH3HPOBAHHBIC CHCTEMBI YIPABICHHSA U CHC-
TEMBI ABAPUHHO-IIPEIYIPEAUTCIBHON CUTHATH3ALUH:
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.1 cXxeMa CHCTEMbI CHTHATU3ALHH, KOHTPOIUPYIOIICH XapaKTCPHCTHKH TPAHC-
NOPTHPYEMOMH CpPEbl, YTEUKH, TApaMETPhbl HACOCOB H KOMIIPECCOPOB, MOJIOKCHHE
3aMOPHBIX OPraHOB APMATYPHI,

.2 mepeycHb KOHTPOIUPYEMBIX ITAPAMETPOB C YKA3AHHEM THIIOB JATYMKOB H
mpHOOPOB, HX XAPAKTCPUCTHK;

.3 cepruukaThl HA KOHTPOJNBHO-H3MCPHTCIbHBIC NPHOOPHI, HCTOYHMKH
3BYKa H CBETa y MPUOOPOB M HA APYTHE IECMEHTHI, BXOAAIIUC B CHCTEMY CHIHA-
JHM3aLHH.

1.5.9 JloxymeHTaLus N0 AHTUKOPPO3HOHHOM 3aIUTE U H30JALUH:

.1 cepruukarbl HA AHTHKOPPO3HOHHBIC OKPBITH,

.2 000CHOBAHHE BHIOOPA AHTHKOPPO3HOHHOTO MOKPHITUSA TPYOOIPOBOAOB;

.3 cxema AHTHKOPPO3HOHHOTO MOKPBITHSA W HU30JIAIHH,

.4 MHCTPYKIHSA 1O OATOTOBKE MOBEPXHOCTH TPYOOMPOBOJA H HAHECCHUIO 3a-
IIATHBIX l'[OI(pLITHﬁ W U30JIAIHH,

.5 cxema karogHOM 3aIuTHI (Pa3MELICHHUE AHOOB) WM MPOTCKTOPHOH 3aIIUTHI,

.6 oIpeAcIeHHE MACCHI AHOAOB MJIHM IPOTEKTOPOB.

1.5.10 ToxymeHnTaiusi Mo aHAJIM3Y PHCKOB.

JlokyMeHTanus JOJDKHA OBITh MOATOTOBICHA HA OCHOBaHHHM pasa. 10. Jomy-
CKAETCs BHINOIHCHUE AHAIM3A PUCKOB T OABOJHOTO TPyOOIPOBOA B COCTaBE
COOTBETCTBYIOILICTO Pa3Acia B MPOEKTe 00yCTPOHCTBA MECTOPOXKACHHA HA MOP-
CKOM mmenb(e.

1.5.11 B ciy4ae yCTaHOBKH B OABOJHBIH TPyOOIPOBOA, HAXOAAMIMICS B IKC-
IUTy aTalUH, HOBBIX KOMIUICKTYIOINNX H3ACIHHN, CYIMECCTBEHHO OTIHYAIOIMXCSA OT
NEPBOHAYAIBHBIX M HA KOTOpBIC pacnpocTpansrorcsa Tpedosanms [Ipasmn MIIT,
HEOOXOIMMO IPEIBABIATH HA PACCMOTPEHHE M OXOOpCHHE PerHCTpy IOMOIHH-
TEJILHY IO TEXHHYECKYIO JOKYMEHTALHIO HA HOBBIC H3ACIHA B 00bEME, TpeOyeMoM
JU11 IOABOAHOTO TPy OOMPOBOAA MPH CTPOUTCIBCTBE.

1.5.12 B cayuasx, npeaycMoTpeHHbIX 1.3.5, o6bem mpeacraenenHol Peru-
CTPY TEXHUUYESCKOU JOKYMCHTALUH SIB/LICTCA MPEIMETOM CIHEIHATBHOTO PAaCCMO-
TpeHus Peructpom.

1.5.13 Cornacosannsie ¢ PerucTpoM cTaHaapThl Ha OTACIbHBIC MATECPUATBI K
M3E/HS MOTYT 3AMCHHTB COOTBETCTBYOILY KO YACTh TEXHMUCCKOW TOKYMEHTAIIUH.

1.5.14 Vi3MeHeHHs, BHOCUMBIC B OTOOPCHHYI0 PErHCTpOM TEXHHYECKYIO 10~
KyMEHTALUIO U KACAIOLIHECS JIEMEHTOB U KOHCTPY KITHH, MPEXy CMOTPSHHBIX TPe-
6oBanmwsamu ITpasun MITT, 70/mKHBI ObITH A0 MX PEATH3ALHMH MPEACTABICHBI HA
onoOpenue Peructpy.

1.5.15 IlpeassaBigeMas Ha PaCCMOTPEHHE U OZ00OpeHHE PerucTpy TexHmde-
CKasl TOKYMEHTAlUs JO/DKHA OBITh pa3pa0OTaHa TakKMM 00pa3oM WM CHAOXKeHA
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TaKHMH JOTOTHUTEIbHBIMY CBEACHHAMM, YTOOBI HA €6 OCHOBAHHH MOKHO OBLIO
YAOCTOBEPUTHCS B BHIMOTHEHHH MOI0keHuH [Tpasunx MITT.

1.5.16 PacueTtsl, HCOOXOAUMBIC JJIS ONPEACIICHAA MAPAMETPOB U 3HAUYCHHH,
permamenTupoBanubIxX [ IpaBunamu MITT, 10JKHBI BHITOTHATHCS B COOTBESTCTBHH
¢ yxazanusamu [Tpasun MITT uimm no METOAMKAaM, COTTIaCOBAHHBIM C Pernctpom.
ITpumeHsieMbIC METOIHKH H CHOCOOBI BBIMOJHEHHS PACUYCTOB JOJDKHBI 00eCIe-
YHBATh JOCTATOYHYK TOYHOCTH PCHICHHA 3a0a9H. Pacqerm, BBIMTOJIHCHHBIC HA
3BM, IODKHBI MPOH3BOAUTHECA IO MporpaMMaM, HMEromuM CBHIECTEILCTBO O
THIOBOM OZOOpeHHH. PerucTp MOKET NOTPeOOBATh BHIMOJIHCHHS KOHTPOJIBHBIX
pacyeToB 1o Jo00i mporpamMe. PErucTp He npoBepsAeT MPABUIILHOCTD BBIMOJI-
HCHHS BBIYHCIMTCIBHBIX Onepanui nmpu pacuctax. OCHOBHBIC MOJOKCHHUS, Ka-
carommuecs: 000pCHHUs MPOrpamMM pacueToB Ha OBM u COracoBaHHSA MCTOAHK
pacueros, u3noxkensl B 12.2 yactu Il «Texumueckas moxymeHrauus» [Ipasu
TEXHUYECKOTO HAOMIONEHHUS 34 MOCTPOHKOH CYOB M H3TOTOBJICHHEM MAaTCpHA-
JIOB U U3ACTUN A1 CYAOB.

1.5.17 CornacoBaHue CTaHAAPTOB H HOPMATHBHO-TEXHHYCCKUX JOKYMCHTOB
HA MaTEpHAIBl U H3ACTIA IPOU3BOAUTCA HA CPOK MX AeHCTBHs. [Ipu mepecmoTpe
CTaHJAPTOB M HOPMATHBHO-TEXHHYCCKUX JOKYMCHTOB JOJDKHA IMPOM3BOAHUTHCS
TIPOBEPKA 3TUX JOKYMEHTOB C LICJIbIO YYETa B HUX TPCOOBAHMUI JCHCTBY FOIIMX HA
3TOT MOMEHT NpaBmI U HOpM Peructpa.

1.5.18 Cpoxk aeiicTBHs 0Z00peHHS PErHCTPOM TEXHHUECKON JOKYMEHTALIMA
— 6 net. Ilo HCTEUCHUH 3TOTO CPOKA MM B TOM CIIy4ac, €CIH HEPEPBIB MEKIY
JIaroi 0A0OPEHHUS ¥ HA4YaJIOM MOCTPOHKH TPyOOIpPOBOAA MPEBBIMIACT 3 1O, J10-
KyYMEHTALHA JOJDKHA OBITH MPOBEPEHA M OTKOPPEKTHPOBAHA C YUSTOM H3MCHCHHM
npasu Perucrpa.

1.5.19 OnoOpeHne TEXHHYECKOH MOKYMCHTAUMH MOATBEPKIACTCS MyTEM
TPOCTABJICHHA HA HEH COOTBETCTBYHOIMX mTammoB Permcrpa. OmoOpenue no-
KyMEHTaUuH PErucTpoM He OTHOCHTCS K HAXOAAIIMMCS B HEH 3JIEMEHTaM H KOH-
CTPYKLHSIM, Ha KOTOPBIC HE pactpocTpansoTcs Tpebosanus [Tpasun MITT.

2 PACYETHBIE HATPY3KH,
JNENCTBYIOIIUE HA MIOJABOHBIE TPYBOITPOBO/IbI

2.1 PacueTHbIC HArpy3KH, JCHCTBYIOIHE HAa IOABOAHBIH TPyOONMPOBOI, TODK-
HBI YYHTBIBATh HKCILTY aTALIHOHHBIC Y CIIOBHS, HCIIBITATCIbHBIC HATPY3KU H HATPY3-
KM TIPH MOHTAXE TPYOOTpoBoaa. Kaxaplil BHI HATPY3KH, ONPEACICHHBIN COTIAC-
HO 2.2 — 2.8, MO/DKeH ObITh YMHOMKCH Ha KOO(D(DHIMEHT 3HAYAMOCTH Y. SHAYCHUSA
K03()(pHIHeHTOB IPHBEACHH B TA0I. 2.1.
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Tabaunpa 2.1
Kosddprupien ThI 3HAUMMOCTH KOMIIOHEHTOB HAT PY3KHU

Bun narpysku ¥

Bec TpyGonporo/ia 1 BCIOMOTATEBHBIX KOHCTPYKIHH 1,1
BuyTtpennee nasienue:

JUIs Ta30MpPOBOIOB 1,1
JUIsl HepTenpoBOIOB M HEPTENPOAYKTOIIPOBOIOR 1,15
HapysxHoe namneHue BOJBI ¢ YUSTOM KOJIeOaHHH YPOBHS BOJBI 3a CHET HPHJIHBHO-
OTIUBHBIX SIBJICHUH M BOJHCHHS 1,1
ObneneHenre TpyOONMpoOROIa B CIIyUae TPAHCTIOPTUPOBKH MPOJYKTOB C OTPHIIATE b=

HOH TeMIepatypoit 1,4
CelicMHUYeCKHE BO3ICHUCTBHA 1,1
BozsaeiicTBre TeueHua 1,1
BozsaeiicTBre BoJIH 1,15
BozpeiicTeue BeTpa 1,1
TemneparypHsle Bo3/ieHcTBHA 1,0

2.2 PacyetHOC napiacHue B TpyOomposoxae p,, MIla, onpeaenserca mo
opmyme

P =@, =P, ) TAD. (2.2-1)

e p,— BHyTpeHHee pabodee JaBieHue B TPyOOIPOBOIS, IPHHUMaeMOe B poekte, Mlla;
P, pmin — MMHHMAIIBHOS BHEIIHSES THAPOCTATHICCKOS JapiieHHe Ha TpyGomporox, MIla;
A p — no6aBouHOe pacdeTHOE JNaBJCHWe, YIMUTHIBAOMIee JABJICHHE CTPArMBaHHS TPAHCIOPTHPY-
eMOH cpezlbl B TpyOOIPOBOAe W/WIH JaBJeHHe THIPABIMIeCKOIO yaapa B TpyOoIpoBofe,
MIla. TloGaBouHOe pacdeTHOS JaBIcHHE OLpeNessIeTCs B pe3yibTare IHAPaBInIecKOTo pac-
1eTa TpyOorpoBoga, ogoGpeHHOTO Peructpom.

Bemuuuna p . ompenensercs no (opmye

Pemin = P, &, —h 12)"10%, (2.2-2)

rae p, — IWIOTHOCTh MOPCKOM BOJBI, KI/M?;
£ — yCKOopeHHe CBOGOIHOTO HaaeHHs, M/C?;
d_, — MHHUMATbHBIH ypOBEHDb THXOH BOBI 1O Tpacce TPYGONPOBO/A, M, YIHTHIBAIOM AN TIPHIIHB-
HO-OTJIMBHBIC SIBJICHHS ¥ HATOHBI ¢ obecmeueHHoCcThI0 107 1/ToT;
h,, — pacueTHas BBICOTA BOJIHBI Ha IIPOSKTHPYEMOM YUacTKe TpyGOnpoBosia, M, ¢ oGecreueHHOC-
Th0 107 1/TOM.

Bemmumna 106aBOYHOTO pacdyeTHOro AaeicHUA A p, MIla, yudTHIBAHOIIETO
ABJICHHE TUAPABIMYCCKOTO yaapa, J0/DKHA ObITh HE MCHEE BEIHMUHMHBI, OIPEc-
JCHHOH 1o popmyie
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“ pimE.tc‘K

v, \7 -107, 2.2-3)
E ) tc + Dint ’ K

Ap=

rae V, — CKOpOCThb JIBUKEHHS TPAHCTIOPTHPYEMO# Cpe/Ibl B TpyGONpoBOIe, M/C;
E — Moy, HOpMaJIbHOH yIpyTrocTH MaTepHaiia Tpyo, MIla;
K — Moptynb 0GbeMHOH YIIPYTOCTH TPAHCTIOPTHPYEMOH cpe/ibl, MI]a;
P,,, — TWIOTHOCTE TPAHCIIOPTHPYEMOH CpeJIbI, KI/M>;
D — BHYTpeHHHH HaMeTp TpyOONIPOBOAA, MM;

int
{ — TOJIIMHA CTEHKH TPYObI, MM.

B ciyuyae npuMeHEHH CIIEHATbHBIX KOHCTPY KTHBHBIX MEP MO YMECHBIICHUIO
JABJICHHS THPABIMYECKOTO yAapa (OrpaHHYCHHs CKOPOCTH 3aKPbITHS apMaTy Pbl,
MPHMCHEHHE CIEIHAIBHBIX YCTPOHCTB MO 3aIIUTE TPyOONMpOBOIa OT BO3ACHCTBH
TIEPEXOAHBIX MPOLIECCOB U AP.) BEIMYKHA A p B paCUETaX MOXKET OBITh YMCHBIIICHA
HA BEJIMYMHY, COIIACOBAHHYIO ¢ Perncrpom.

2.3 OceBoc ycunme OT TEMIIEPATYPHBIX H3MCHCHHM JOJDKHO YIHTHIBATH HA-
IPy3KH OT M3MCHCHMS JJIMHBI TPy OOTIPOBOJA ITPH W3MCHCHHH TeMIEparyphl. Tem-
NEpaTyPHBIA NEPENaj B METAUIC CTCHOK TPyO CIIEAyeT MPHHUMATh PaBHBIM pa3-
HHIE MEXYy MAKCHMAJLHO H MHHHMAJIBHO BO3MOYKHOH TEMIIEPATy PO CTEHOK BO
BPEMI IKCILTYaTalUH M YKIaAKH. MakCHMAaIbHYI0 1 MEHEMAJIBHYIO TEMIIEPATy Py
CTEHOK TPyO B MpOLECCE 3KCIUTyaTalluH CISAyeT OMPEaCIATh B 3aBHCHMOCTH OT
TEMIEPATYPbl OKPY’KArOMIEH CPEbl, TEMIEPATyPhl MCPCKAYMBACMOH CPEbI, HH-
TCHCHBHOCTH TEILUIOBOIO B3aUMOACHCTBHS TPyOOIPOBOIA C OKPY KAOIICH CPeIOii.

2.4 TloroHHas cymMMapHas Harpy3ka OT CHJI BeCa JOJDKHA YUHTHIBATH BEC
TpyO, 3AIMUTHBIX MOKPHITHH, OCTOHHBIX MOKPHITHH W 6AJUIACTA, PA3IHYHBIX JIc-
Tanekt TpyOompoBoga (AHOAOB, apMATYPhI, TPOHHHKOB H T. [.), TPAHCIIOPTHPYC-
MOH cpenpl, CuIl IIaBy4ecTd. Eciu TpyOOmpoBo ] yKIAABIBACTCS MOBEPX TPYHTA,
a TeMIEparypa NepeKkauyuBacMoil Cpepl MOKET OBITh OTPHLATCIBHOM, MPH BBI-
YHCJICHUH CHJI IIJIABYUECTH HEOOXOIUMO YUHTHIBATH BOSMOKHOCTH OOJICACHEHHS
TpyOOIIPOBOIOB.

2.5 TToroHHbIC HATPY3KH: TOPU3OHTATbHAS F, ,, BepTHKATBHAA F v I CymMMap-
Had I, oT TeueHus, H/M, BEMHUCIAFOTCA 1O (hopMyTam:

p,V:
F  =c, D (2.5-1)
’ 2
p, Ve
F  =c¢,——D, (2.5-2)
’ 2
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F=NF?, +F?

) 2, (2.5-3)
rie ¥ — mpoeKims pacueTHOM CKOPOCTH TeYeHHS HAa HOpPMAlb K OCH TpyGOmpoBofa Ha LiyOHHe
yeTaHOBKH TpyOoIpoBoa, onpe/ieieHHAs I JAHHOTO TeorpadUueckoro paiiona ¢ obec-
neueHHOCTRI0 102 1/T0/1 Ha OCHOBAHHMH MHIKEHEPHBIX M3LICKAHMM, M/C;
p, — IIOTHOCTH MOPCKOM BO/ILL, KI/M>,
¢, — koa(hdHIHEHT CONPOTHBIIEHHUA TPYOOIIPOBOIA, OMpeieAeMbli 1o puc. 2.5-1;

Re

Puc. 2.5-1
3aBHCHMOCTH KOo>(duIHEHTa ¢, OT uHcha PeliHonbaca
H OTHOCHTEJILHOM MEePOXOBaTOCTH IOBESPXHOCTH TPYOBI:
1-k=0,2-k=5,0-10%3-%k=2,0-10%4-k=4,0-10%5-k=5,0-103
6—k=70-10%7-%k=9,0-10%8-k=2,0-107

¢ =c (k, Re),

tne k= k/D_ —xod>pduimenT mepoxoparocTH TpyGonpoBosa;
k, — BeJIMUHHA BLICTYTIOB MIEPOXOBATOCTH, M;
Re — uncio Petinonnaca;
Re=V D /v,
D — napysHbIi 1uaMeTp TpyGHI, M;
v =1,2 - 10 M*/c — KHHeMaTHYeCKasl BSI3KOCTh MOPCKOH BOJBI;
¢, — ko3pPHIUENHT I TPYGONPOBO/Ia, JIEKAIEro Ha JHe, IPHHAMAeTCs paBHBIM 0,8.

B cayuae orcTosHUA TPyOOMPOBOJA OT MOPCKOTO [THA HA PACCTOSHUE d KO-
(pUIEEHTEI ¢, M ¢, paCUUTHIBAIOTCA COTTIACHO Tpaduky Ha pHC. 2.5-2.
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di,

Puc. 2.5-2
KoodummenTs! ¢_ 1 ¢, B 3aBHCHMOCTH OT OTHOCHTEJILHOTO OTCTOSIHHS TPyGONpOBOAa OT Ha d/D,

2.6 IToroHHasi TOPH30HTAIBHAS BOJIHOBASI HATPY3Ka HA TPy OONMPOBO BBIYHC-
JIETCS KAK CYHSPHO3HIUA CHII CONPOTHBICHHSA F \y.c H HHCDIIHOHHBIX CHII F, . H/m,

1o popmymam:

P,V
F, =c,——D, (2.6-1)
’ 2
pw aW
F, =c D, (2.6-2)
’ 2

e p,, D, — cm. dopmyiy (2.5-3).

IMpoekuuu pacuETHBIX CKOPOCTH V/,, M/C, M YCKOPEHHS a,, M/C’, BOJTHOBOTO
JIBIDKCHHS YACTHI BOABI HA HOPMAJb K OCH TPyOOIpPOBOAA HA TIyOHHE Y CTAHOBKH
TpyOOIPOBOAA ONPEACIIIOTCA A1 JAHHOTO reorpaduueckoro paiiona ¢ odecme-
yeHHOCTBIO 107 1/rox i Hauboee BOMHOONACHOTO HAMPABJICHUS IO PE3YJIbTa-
TaM HEMOCPSACTBCHHBIX MHDKCHEPHBIX M3BICKAHHI IO Tpacce NMOABOAHOTO TPY-
GompoBoaa.

B nmpuioskeHHH 5 MPHBOAATCA PEKOMEHIYCMBIC JAHHBIC II0 YKA3AHHBIM KOM-
MOHCHTAM CKOPOCTH M YCKOPEHHUS BOJIHOBOTO ABIDKCHHS YACTHII BOIBI B 3aBHCH-
MOCTH OT ITyOHHBI MOPSI, BBICOTBI H IIEPHO/A BOJIH C 00ecneueHHOCTHI0 107 1/107,
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KOTOPBIC OMPEACIIAIOTCA MO PE3yJIbTaTaM HHYKCHEPHBIX M3bICKAHHH. J[OIy CKaeTCs
HCTOIb30BaHHe CIPaBOYHBIX JAHHBIX PErucrpa mo peXuMy BETPa H BOJHCHHS
JUTSL HA3HAYCHHUS BBICOTHI H IIEPHOAA BOJIH I TEX PAHOHOB MOPCKHX AKBAaTOPHH,
[AC 3TH 3HAYCHHUS ONPEICTICHBL

CymmapHast ropu30HTaJIbHASL BOMHOBAA Harpyska F, . H/m, onpenemsercs no

(opmyne
F,,=NF. +F. . (2.6-3)

BeprukanbHas OTOHHAsI BOMHOBAs Harpy3ka F,  H/M, Berucisiercs no gop-
MyJie

F =c—""DpD (2.6-4)

Kos(duuuentsl ¢, ¢, ¥ ¢, ONPEJEIAOTCS B 3ABUCHMOCTH OT YHCIIA PEHHOIB-
JCa U OTHOCHTEIBHON IIEPOXOBATOCTH MOBEPXHOCTH & TPyOOMPOBOAA B COOTBET-
CTBHH C METOIMKOH, COTIACOBAHHOM C Peructpom.

2.7 TloroHHbIC HATPY3KH OT YAApPOB BOJH HA MOBEPXHOCTHh TPyOOmpoBOAA
F . H/M, B 30H¢ BCIIECKA ONPEACIAIOTCA 110 (hopmyie

F,=16p, V2D, 2.7)

rae V, — MpoeKnHs pacueTHOH CKOPOCTH MOBEPXHOCTHOTO BOJHOBOTO JBHKECHHS YaCTHI| BOJBI Ha
HOpMaJTb K OCH TPyOOIIpoBO/a, ONpECIeHHAas ISl JAHHOTO reorpaduueckoro paioHa ¢
obecmeuennoctbio 107 1/rox A HanGosice BOIHOOTIACHOTO HAIPABJICHUS HA OCHOBAHHH
WHKSHEPHBIX H3BICKAHHE, M/C.

2.8 ToronHslc BeTpOBBIC HATPY3ku F, . H/M, A1 y4acTkoB TpyOONpOBOAQa,
HAXOAIIUXCA BBIIE YPOBHA THXOH BOABI HA PACCTOAHHUH Z, M, BBIMHCILIFOTCS IO

(opmyme

F,,=023p V2 2D, (2.8)

w7

e p, — IWIOTHOCTH BO3AYXa, KI/M’;
V., ¢ — PacueTHAsi CKOPOCTh BETPA, ONPE/SIICHHAS JUIsl JAHHOTO reorpauueckoro pafoHa ¢ obecre-
qeHHOCTBIO 107 1/TON HAa OCHOBAHHH HHXKCHEPHBIX H3LICKAHHI, M/C.

2.9 TpyOGonmpoBOAbL, YKIAI6IBAEMbIC B 3AMEP3AIOLIMX MOPIX C HHTCHCHBHOM
3K3apanueii JHA JETOBBIMH OOPA30BAHMAMM, JOJLKHBI OBITH 3aIUIICHBI OT JTO-
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r0 BO3ACHCTBHSA 3ariyOlICHHEM B JOHHBIN rpyHT. TpeOoBaHus MO ONMPEICICHHIO
Ty OHMHBI 3aKIAKH MOABOAHOTO TPyOONMpOBOAA mMpuBeACHSBI B 8.3 u Tabn. 2 mpu-
JoxeHuA 1.

2.10 YyacTku TpyOONPOBOJOB B AKBATOPHIX C CE30HHBIM Pa3MbIBOM JIOHHOTO
TPYHTA, BBI3BAHHOTO HHTCHCHBHBIM PEYHBIM CTOKOM H PSIOM 0COOEHHOCTEH MpH-
POAHOM Cpeapl (HATMYHC MPHITAHHBIX JIbAOB), JOJDKHBI 3arIyONaThCsa B TOHHBIH
TPYHT HA BEJIMYMHY /1, M, ONPEIEILIEMY 0 10 (hopmyie

h=h__+Ah, (2.10)

rae A, — MakCHMalbHas DIyOHHA Ce30HHOTO Pa3MbIBa, ONPeIe/IAeMast [0 Pe3yJIbTaTaM HIDKeHEPHBIX
M3bICKAHUIH Ha YYacTKE TPACChl TPYOOTIPOBO/IA B TEUSHHUE MATH HEIPEPHIBHBIX JIET, M.
Ah =1 M unm cortacHo Tabm. 2 npuioxeHus 1.

2.11 Harpy3ku npu MOHTa)ke TPyOONPOBOAA MPH COOTFOACHHH HOPMATUBHBIX
BHCIIHKX YCJIOBHH (BETEP, BOMHEHHUE, TEMIIEPATYPA BOABI H BO3AYXA) H TEXHOJO-
THM MOHTAQKA OMPEACILIIOTCA B 3aBHCHMOCTH OT CIIOCO0A YKJIQAKH M BHCIIHUX
MPUPOAHBIX YCIOBUH.

2.12 TIpo4HOCTH CTAILHOTO MOABOJHOIO TPyOOMpoBOAa IOKHA OBITH MPO-
BCPCHA HA ICHCTBHE CCHCMMYCCKUX HATPY30K.

Bepruxanbras noronnas cuna, H/m:

8

F ,=0,06m-p-257g. 2.12-1)

Topu3oHTATbHAS TIOTOHHAS CHIA, MEPHCHOMKYJSPHAS OCH TPyOOmpoBOaa,
H/m:

F =F_+t06)f (2.12-2)

rie S — 6aJUIBHOCTB 3eMISTPSCEHHS ¢ obecleueHHOCThIO 1 pas B 1000 seT;
M — IIOTOHHAsI Macca TPYOOIIPOBO/a ¢ YUIeTOM Oa/llacTa B TPaHCIIOPTHPYEMOH CpeJibl, KI/M;
g — ycKopeHHe cBOOOIHOTO MaJeHus, g = 9,81 m/c?;
B 1 f— Kod(hdUIHeHT THHAMUIHOCTH U K03 QUIHSHT TPSHHSI, COOTBETCTBEHHO, 3ABUCSINHIE OT THIIA
JIAHHOTO TPYHTA M OlpeAeNsieMble 1o Tabi. 2.12.1;
G — moroHHIHM Bec TpyOoTpoBOAa B BOae, H/M.
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Tabnuma 2.12.1
KosdpdrmmeHTs! TMHAMMYHOCTH U TPeHUSA

Tun rpynra B f
CKaJbHBIN ¥ MOy CKAJILHBIH 3,0 0,3
I'muHa, cyrmMHOK, KPYIHO3ePHUCTLIH IIeCYaHHK 2,7 0,25
Menko- U cpeiHe3epHHUCTHIH MeCoK, IUIACTHYHAS IJIMHA 2,0 0,1

CyMMapHas OTOHHAS CEHCMHUYECKas CHIIa, ICHCTBYIOIIAL HA TPy OOIPOBOL,
ompenesercs mo Gopmye

F=\NF? +F? . (2.12-3)

YTOUHCHHAS OLCHKA CCHCMUYCCKUX BO3ACHCTBHM, YUHTHIBAKOIIAI OpPHCHTA-
LU0 TPACCHI TPyOOMPOBOAA OTHOCHTEIBHO BEPOATHOTO HANIPABJICHIA CEHCMHIEC-
KOH BOJIHBI, MApAMCTPhI JAHHOTO TUIA IPYHTA, JHHAMUYCCKUE B3aUMOACHCTBHA
TPyOBI H TPYHTA, MOKET OBITH BBIMOJTHCHA 0 METOAMKE, COITIACOBAHHOM ¢ Peruc-
TPOM.

3 MIPOYHOCTH IMOABOJAHBIX TPYEOIIPOBOJIOB
3.1 OCHOBHBIE ITOJOKEHHUA

3.1.1 PacueT mpouHOCTH MOPCKUX IIOABOTHBIX TPYOOTIPOBOIOB TOKEH OCHO-
BBIBATHCA HA KITACCHUCCKHUX HIH ITOJYOIMITHPHICCKUX MCTOAUKAX, KOTOPBIC Y41H-
TBIBAKOT COBOKYITHOCTb PEAJIBHO JCHCTBYIOIIMX BHCITHUX HATPY 30K M MAPAMETPhL
COIPOTHBIICHHA TPyO, HMCIOIIMX OTKJIOHECHHUS OT MPAaBHILHOH KPYTroBOH (DOPMBL

3.2 OIIPEJAEJIEHUE TOJIINWHBI CTEHKH CTAJIBHOI'O TPYBOITPOBOJA

3.2.1 By1O0p TOMIIMHBI CTEHKH CTAJBHOTO IOMBOTHOTO TPyOOTPOBOMAA, SB-
JSFOLIMICSA OTHHM M3 ONMPEACIAFONINX 3TAN0B MPOCKTHPOBAHMS, OCHOBBIBACTCS
Ha HEOOXOMUMOCTH OOSCIEUCHHS MPOYHOCTH (YCTOHYHBOCTH) W HEOOXOIAMOTO
VPOBH: O€30MACHOCTH TPyOOmpoBoaa. PacueT BRIMOTHACTCS A1 Hanboiee HeOa-
TONPHATHOTO COYETAHUA BO3MOKHBIX HATPY30K.

3.2.2 TonmuHa CTEHKH CTAJIBHOTO TPYOONPOBOJA JOJDKHA ONPEACIITHCA, HC-
X0 U3 CIACAYIOIIAX YCIOBHMU:

MECTHOH MPOYHOCTH TPYOONMPOBOMA, XapaKTEPH3YEMOH MAKCHMATEHBIMH
SHAYCHMSIMH KOJIBLICBBIX Haﬂpﬂ}KeHHﬁ;
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JOCTATOYHOU JTOKATbHOH YCTOWMHUBOCTH TPYOOIIPOBOIA.
3.2.3 TonmuHA CTCHKH CTAIBHOTO TPyOOIPOBOAA /. MM, HCXOIS U3 YCIOBHIt
MECTHOH MPOYHOCTH, ONPEACACTCS Mo (PopMyie

pODa
I =————+c¢ tc, (3.2.3)
260

T/ie p, — pacueTHOE (PKCILTyaTallHOHHOE) IaBlIeHHE B TPYGOIIPOBOJIE, Ompe leisieMoe COLIacHo 2.2;
D — HapyKHBIH THaMeTp TpyObI, MM;
G — TOMYCTHMOE HaMpsDKeHHe MaTepuana Tpyosl (eM. 3.2.5 ), MIla;
¢ — K0>hHIHEHT IPOYHOCTH, ONpPeNeNIIeMBIN B 3aBUCUMOCTH OT crmoco0a U3TOTOBICHHS TPYO
(cMm. 3.2.4);
¢, — ipubaBka Ha KopposHio (cM. 7.2.4 1 7.2.5), Mm;
¢, — IpHOaBka, KOMIEHCHPYIOMAs TeXHOJIOTHIECKHH JOMYCK Ha H3TOTORICHHE TPYO, MM.

3.2.4 KoappuuueHT NmpOYHOCTH () MPHUHUMACTCS PABHBIM COWUHUIC IS
OeCIIOBHBIX TPYO U 0JOOPEHHBIX CBAPHBIX TPYO, MPH3HAHHBIX 3KBHBAJICHTHbI-
MH OCCIIOBHBIM.

JUnst Apyrux CBapHbBIX TPYO 3HAUCHHE KO(PPHIHCHTA MPOYHOCTH SBISCTCA B
KQKIOM CIy4ae MPeaMEeTOM CIIEIUAILHOIO PacCMOTpeHus Perucrpom.

3.2.5 JlonyCcTHMOE HANPHKCHUE ¢ JOJDKHO MPUHUMATHCS PABHBIM HAHMCHbB-
HIEMY M3 3HAYCHHH!

Re Rm
G = min ,—1, (3.2.5)
n,n

e

rme R, — MEHAMAallbHOE 3HaYeHHE Mpejielia TEKyJeCTH MeTajuia Tpy6, Mlla;
R_— MHHMMaIbHOE 3HAYEHHE TPe/eia IPOIHOCTH MeTajlIa Tpy6S, Mlla;

71, — Koo(pHIHERT 3aTIaca MPOYHOCTH TIO NpeJIey TEKydeCTH,;

n_ —ko3hHIEeHT 3anaca NIPOYHOCTH MO Hpe/iey NPOUYHOCTH.

3HaucHMs 7, M 1, TIPHBEICHBI B TabN. 3.2.5 B 3aBHCHMOCTH OT Kjacca Tpy-
6omposoaa.
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Tabnuma 3.2.5
3nauenusn ko3gGHIHEHTOR 3a11aca IIPOUHOCTH

Kiace ITonBoaHBIH y4acTOK Beperoesic 1 mpHOpesKHBIC YIaCTKH B OXpAaHHOM 30HE

TpyOonpoBoaa n " n n

L1 1,18 1,75 1,23 1,78

L2 1,22 1,88 1,28 1,92

L3 1,25 2,0 1,33 2,05

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
IIpumeaanus: 1. OxpaHHas 30Ha NPHOPEXKHBIX YYACTKOB TpyOONpoBOJa — YYACTKH
MAarucTpajbHOTo TpyOOpoBoa OT ONIIKalIIeH K ype3y BObI 3alIOPHOM apMaTyphl H Jlajiee 10 JHY
MOps1, Ha pacCTOAHUU He MeHee 500 M.
2. KoadunmeHTHI 3a11aca 110 COITTacOBaHHIO ¢ PErucTpoM MOTYT GbITh YMEHBIICHBI IIPH NPOBEICHAH
CIeLHAIbHBIX pacdeToB OOIEH U MECTHOH NPOYHOCTH C Y9eTOM KOHKPETHBIX YCIOBHH B MecTe
YKJIaJKH H paclolo:KeHU TpyOopoBoa Ha TPYHTE.

3.2.6 MaxcuMajbHBIE CyMMAapHBIE HANPOKEHHA B TPyOOmposoae o,
MIIa, 00yClnOBICHHBIE ICHCTBHEM BHYTPEHHETO U BHEIIHCTO JABJICHUS, MPO-
JOJIbHBIX YCHIHH (HampuMep, OT TEILUIOBOTO PACIIHPEHHUS H/WUIU YHPYTOTO
u3ruda y4JacTkoB TPyOONMpPOBOAA), a TAKKC BHCIIHHUX HATPY30K, YKA3AHHBIX B
paszaene 2 ¢ y4eTOM OBAJIBHOCTH TPYO, HE JO/DKHBI MPEBBINATH JOIYCTHMBIX
3HAYCHUH HANIPAKCHUM:

6. =Vol+o2-00, +31°<kR, (3.2.6)
ax x hp x hp ¢ e

m

ae Gx — CYMMAapHBIC IIPOAOJIBHBIC HAIIPSIKESHUA, MHa;

th — CYMMAapHBIC KOJIBIICBEIC HAIIPSKCHHUS, MHa;

T — TaHIeHUHAJIbHbIC (KacaTeabHble) HampspkeHus, Mlla;
k_— ko3 pHIHEHT 3a11aca TIo CYMMAapPHBIM HAIIPSDKSHHSM.

3HaveHHA KO3 (OHUMEHTOB 3amaca &k MPUBEACHSBI B TaOM. 3.2.6 B 3aBHCHMOC-
THU OT KJIacca TpyOOmpoBoaa.
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Tabnuma 3.2.6
3nauenun ko> pUINIEHTOB 3aMIaca NPOYHOCTH 110 CYMMAPHBIM HAIIPSHKEHUSIM

3nayenus k

Krnace JU1s1 KpaTKOBPEMEHHBIX HATPY30K
JIs1 HOPMaJIBHBIX
TpyGompoBoga yCJf(I)BPIﬁ aicnnyaTauHH B IIPOLIECCE CTPOUTENILCTBA
H THAPABINYCCKUX HUCTIBITAHUH

L1 0.8 0.95

12 0,727 0.864
L3 0,696 0,826
G1 0,8 0,95

G2 0,762 0,905
G3 0,727 0,864

3.3 PACYET CTAJIbHOI'O ITIOABOJTHOI'O TPYBOIIPOBOIA
HA YCTOMYMBOCTH (CMATHE) ITOJ JEMCTBHUEM
THUAPOCTATHYECKOI'O TABIEHUA

3.3.1 Hapany ¢ pacueToM Ha ACHCTBHE BHYTPCHHETO JABICHHS MOPCKOM
MOABOIHBIH TPyOOIPOBOA B 00A3aTCIEHOM HOPSIKS AODKCH OBITH MOJBEPTHYT
MPOYHOCTHOMY PACUCTy HA ACHCTBHE BHEINHETO THAPOCTATHYCCKOTO JABICHHS P,
(cm. 3.3.3), cIOCOOHOTO HA ONMPEACICHHBIX IIyOHHAX CMATH CTEHKY TPyOOmpo-
BOJA (BBI3BATH MOTEPIO YCTOMUMBOCTH CCUCHHMS) MM CO3aTh B HEH KOJIBLICBBHIC
CKMMAOIIHIE HANPSDKEHUSA, IPEBBIIIAIONINE JOMYCTHMBIE (CM. 3.2.6).

3.3.2 TTpOoYHOCTHBIC PAaCUCThl MOPCKHX MOABOAHBIX TPyOOIPOBOIOB HA YHC-
TO€ CMATHE CJICAYET BHIOMHATh U1 CAMBIX HEONArONMPHUATHBIX YCIOBHH — BO3-
MOXHOTO MUHUMAJIBHOTO BHY TDCHHETO JABJICHUA U MAKCHUMAJIBHOTO THAPOCTATH-
YECKOIO JABICHUA:

MHHHMMAJIbHOE BHY TPCHHEE JABICHHE, KAK MPABUJIO, HMEET MECTO HA 3Tarax
CTPOHTCIBCTBA M OCYINKH BHYTPEHHEH MOBEPXHOCTH TPyOOIPOBOAA HOCHE THA-
PABIMYECKUX UCTBITAHHH ( B 3THX CIIy4asX OHO OyJeT paBHO arMOC()EepHOMY WITH
JIAKE MEHBIIE, €CITH OCYIIKA BHIMOTHACTCS BAKYYMHBIM CIOCOO0M);

MaKCHMAJIbHOMY THIPOCTATHYECKOMY JABICHHUIO COOTBETCTBYCT MAKCHMAIIb-
Had ITyOMHA BOJBI C YUESTOM NPHIABOB, HATOHOB, CC30HHBIX 1 MHOTOJICTHHX KO-
neOaHuit yPOBHS MOPSL.

3.3.3 Be/muuMHAa KPHTHYECKOTO BHEIIHETO JABJCHHs HA TPyOOmpoBox p,,
MITa, mpuBoaiIAs K CMATHIO MOIEPEYHOTO CEUCHHS, HO HEC HHUIMHUPYHOIMAS
IIACTHYECKUX AeopManuii B CTeHKE TPy OBl (Tak HA3BIBAEMOE, YIIPYIOE CMATHE),
MOXeT OBITH OmpeAeaeHa mo hopmyJie
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1 2E [t Y
p,=— ——|—|. (3.3.3)
k. 1-p\D,

1

e FE — Momyiab HOpMalIbHOH YIPYTrocTH MaTtepHaia Tpy6, MIla;
1 — koaddumuent Ilyaccona;
D, — HapyxHbIi HamMetp TpyOBI, MM;
¢ — TOJII[MHA CTEHKH TPYOBI, MM;
k, — xoadduiuenT 3anaca, onpeaensemMbii mo Tabi. 3.3.5.

3.3.4 B 3aBHCHMOCTH OT YNPYTHX H IJIACTHYCCKUX CBOMCTB Marcpuana Tpy-
Obl ¥ IPH OTMPEICIICHHBIX COOTHOIICHHAX JHAMCTPA W TOIIUHBI CTCHKH YPOBCHb
KOJIBLIEBBIX CKMMAFOIINX HATPSHKCHUH MOYKET JOCTHYb MTPEASIa TEKYYECTH C YBE-
JMYCHHUEM BHCIIHEH HATPY3KH €IIE 10 HACTYIUICHUA CMATHA. BeTMYHHA JaBICHUA
cvirast p, MIla, onmpenemsercs no gopmyaie

2Rt
p,= — (3.3.4)
kZ Dr’nt

tie D, — BHYTpSHHHH AHAMETP TPYOBI, MM;
R, —cm. popmyiy (3.2.5);
{ — TOJIIMHA CTEHKH TPYOBI, MM;
k, — xosddunEenT 3anaca, onpe/eseMplii mo Tabu. 3.3.5.

3.3.5 IIposepka HeCyIel CIOCOOHOCTH MOMEPEYHOTO CCYCHHS MOABOIHOTO
TPyOOIPOBOAA HA YUCTOE CMATHE MOA ACHCTBHCM BHEIMHETO JABJICHHS BBITIOTHSA-
ercs no opmyne

pc Skc -pgmay (335-1)

e p — HeCymas crocoOHOCTh MONEPEYHOro ceueHus Tpydonpososia, MIla, onpenensemast no dop-
Mmyze (3.3.5-2),
k_ — xoa(dunment 3amaca, onpeaenseMbli mo tab. 3.3.5;

P, max — MAKCHMAQIIBHOS BHEIIHEE [aBIeHHE Ha TpybonpoBod, Mlla, ompeneisiemoe mo dopmy-
ae (3.3.5-3);
p,p,
) — (3.3.5-2)
ptp
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IIe  p, B p, — KPHTHYSCKHE HATPY3KH [0 YIPYroMY H IUIACTHYCCKOMY CMATHIO, OTpe/esieMble 110
dbopmynam (3.3.3) u (3.3.4), COOTBETCTBEHHO.

Pomax — P, & (d .+ 1, 12)10% (3.3.5-3)

e p, — INIOTHOCTE MOPCKOH BOIBI, KI/M?;
2 — YCKOpeHHe CBOGOHOTO HMaJIeHHs, M/C?;
d__ — MaKCHMAJIbHBIH YPOBEHE THXOH BOZIbI 1O Tpacce TpyGONpOBOa, M, yIHTEIBAIONHH MPHIHR-
HO-OT/JIHBHBIE SIBJICHHS H HAaroHBI ¢ 00ecnedueHHOCTRIO 102 1/TONT;
h — pacueTHas BEICOTA BOJHBI Ha IIPOEKTHPYEMOM yUacTKe TPyOoIpoBosa, M, ¢ 06eCIedeHHOC-
Te10 107 1/TOm.

Ta6bnuna 3.3.5
Bnauenus ko3 pUINIEHTOB 3anaca TPYGOIIPOBOAA HA YHCTOE CMATHE

Kiace TpySonposona k, k, k.
L1 2,0 1,05 1,5
L2 23 L1 1,65
L3 2,5 1,2 1,8
G1 1,8 1,05 1.4
G2 2,0 L1 1,5
G3 2,2 1,2 1,65

®opmyna (3.3.5-2) ACHCTBUTEIIbHA PH YCJIOBHH BBIMOTHCHUS COOTHOIICHHS

15 <D/t <45

M BEJIMYHMHBI HAYAJILHOH (3aBOJCKOI) OBaIbHOCTH It TPYyO He Oosiee 0,5 %.

OBanpHOCTH onpeaenaeTcs mo Gopmyie

D

amax

U=
D

a

(3.3.5-4)

e Da max H Da min COOTBETCTBEHHO MAKCUMAJIbHBIN U MUHHUMAJIbHBIM HAPYXKHbBIC JHAMETPBI pr6]>l, MM.

3.4 PACYET CTAJIbBHOI'O IIOABOJHOI'O TPYBOITPOBOJA

HA JIOKAJIbHOE CMSATHE

34.1JlokanpHOE CMATHE — NOTEPA YCTOHUYHBOCTH NEPBOHAYAIBHOM
(hopMBI TPYOOTIPOBOJIA B BHAC H3JI0MA HJIH KOPOOJICHHS MO ACHCTBHEM BHCIITHETO
THAPOCTATHYECKOTO JABICHHS, MPOAOIBHBIX CHJI U H3rHOAOTIIETO MOMCHTA.
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3.4.2 IIposepka moaBOAHOIO TPYOOMPOBOJA HA YCTOHYMBOCTbH MPH €O VK-
JaaKe MOJ ACHCTBHEM HATPY30K, YKA3aHHBIX B 3.4.1, 10KHA OBITH BBIMOJHCHA
COTJIACHO HEPABEHCTBY

Powwc \o [ M\ [ T \*
n + <1/n, (3.4.2-1)
pC Mc 7—;

Iae p, — KPUTHYECKOE BHENIHEE JARJICHHE, BRI3BIBAIOMICE JIOKAILHYIO IOTEPIO YCTOHIHBOCTH
TpyOsb1, Mlla, 1 onpepensiemoe o dopmysie (3.3.5-2);
M, — xpuTHdeckuii u3ruGatomuii MomenT, KHM, onpejensemerit no dgopmysre

M =D, ,+t)YtR -107% (3.4.2-2)
T’ — kpuTHUECKas TIPOoNbHas chia, KH, onpenensiemas mo gopmyse
T=nD, +t)tR 107 (3.4.2-3)

Py max — M- dopmymy (3.3.5-3);
M — pacueTHBIH H3rHOAIOMKUI MOMEHT, OIIPEIEIASMBIH C YIETOM HOMICPSYHBIX CHJI OT BOJI-
HEOHWS, BETpa, TSUCHUS H H3rHOAIONMKMX MOMEHTOB IIPH YKJIaJIKe TPYOOTIPOBO/Ia pasiiHi-
HBIMH cniocobamu, KHw;
T — pacdeTHast IpOOIbHAS CHJIA, OTIpe/IeNiieMast ¢ YISTOM MPOOJTLHBIX CHII TIPH YKJIAJIKe
TpyOOIIpOBO/Ia pasTHYHBIME cTocobamu, KH;
p..M nT —Hecymas crocobHOCTh TPyGOIPOBO/IA MO OT/EILHBIM BHIaM JIEHCTBYIONIHX HArPy30K
(peeIbHO TOMYCTUMbIE 3HAUSHHUS TOTO MIH MHOTO CHIOBOTO (haKTOpa IPH YCIOBHH,
YTO OCTaJIbHBIS BHbI CHIOBOH HAarpy3KH OTCYTCTBYIOT),
D _,t uR —cM. Gopmymy (3.3.4);
n, — ko>pUIMEHT 3amaca, IPHHHMAEMBIH B COOTBETCTBHM ¢ Tabil. 3.4.2, MOKeT OBITh
YMEHBIICH NPH IPOBEJeHUH HCTILITAHUH Ha oOpasiax TpyO MpH COBMECTHOM JeicT-
BUH Harpy3o0K II0 METOJHUKE, COTTIACOBAHHOH ¢ Perucrpom;
1,, 1, U 1, — Koo() PUITHEHTEL, OTIpe/IeIsieMble SKCTIEPUMEHTAIILHO Ha 00pasiax TpyO pH COBMECTHOM
JICHCTBHH HATPY30K MO0 MeTouKe, omoOpentoii Peructpom. Eciu HepaeencTeo (3.4.2-1)
BBITIOJIHSCTCS TIPH A1, = 7, = 71, = 1, TO NaNbHeHIIee UX yTOUHEHHE HE TPeOyeTes.

Tabnuma 3.4.2
3uauenust KordrpUIIeHTA 3aMIaca IIPH pacuere TPYGOIIPOBoOIa Ha JIOKAJILHOE CMATHE

Knace tpybomposoga
L1 L2 L3 G1 G2 G3
n, 1,2 1.4 1,6 1,1 1.3 1,5

3.4.3 T1pu COBMECTHOM BO3ACHCTBUH H3ruOa U CHKATHA B PaCUeTax HA YCTOH-
YUBOCTh (CMSITHE) MOABOJHBIX TPYOONPOBOAOB CICAYET NPUHMMATH 3HAYCHHC
MPEeAeIa TEKYYSCTH HA CKaTue paBHbM (0,8 MHUHMMAJIBHOTO IPEACIIA TEKYYECTH
Marepuana TpyoO.
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3.5 PACHET CTAJIBHOI'O IIOABOAHOI'O TPYBOITPOBOJA
HA JIABUHHOE CMATHE

3.5.1 JlaBHHHOE CMATHE — SABICHHC PAaCHPOCTPAHCHHUS JOKATbHOTO
CMATHA CEUSHH TTyO0KOBOIHOTO TPYOONMPOBOAA IO Tpacce Tpydompoeoaa. See-
HHC JJABHHHOTO CMATHS MMCCT MECTO IPH YCIOBUH, KOTJA BHEIIHCE THAPOCTATH-
YECKOE JABJICHHE HA OOIBIINX ITyOHHAX MPCBHIMACT KPHTHUCCKOC 3HAUCHHUC r,

3.5.2 Kpurnueckoe 3HAYCHHE BEIMUYHHBI THAPOCTATHYCCKOTO JIABICHHS P,
MIIa, mpr KOTOPOM MOKET BO3HHKHYTH JIABHHHOE PACIHPOCTPAHCHUEC CMATHIA,
onpenensaeTcs mo gopmyne

{ 2,4
p,=24R|—] . (3.5.2-1)
D

a

e { — TONIMAHA CTEHKH TPYObI, MM;
D, — napyxubiii uameTp TpyShI, MM;
R, — MMHUMAJIbHOE 3HAUEHHE TIPeJiesia TeKyIeCTH MaTepuaa Tpy6bl, MITa.

Ycnosuem OTCYTCTBHA JJABUHHOI'O CMATHA ABJIACTCA BBIIIOTHCHHC HCPA-
BCHCTBA

P <12P,. (3.5.2-2)

IC D, . — ONPENeIAeTCs o dopmyse (3.3.5-3).

Tpu HecoOmoneHNH HepaBeHCTBA (3.5.2-2) A MOABOAHOTO TPyOOMpoBOAa
WM €TI0 y4acTKa TpeOyeTcsl BBEACHHE CIICIMATBHBIX KOHCTPYKTHBHBIX MEp IO
npeay IPe;KACHUIO TABHHHOTO CMATHA.

3.5.3 [Ina mpeaynpekacHUS BO3HHKHOBCHHS JABHHHOTO CMATHS (3AIIUTHI
HOABOIHOTO TPYOOIPOBOAA) JOKHEI OBITH MPHHATHI CIACAYIOMINC MCPBI:

YBCIWUYCHUE TOJIMUHBI CTCHKH TPYOONIPOBOAA MO MEPe YBCIWUCHHS TIIY-
OUHBI MOPS,

YCTAHOBKA OTPAHHYUTENIEH CMATHSL.

3.6 PACUET CTAJIbHOI'O ITIOABOAHOI'O TPYBOIIPOBOJA
HA YCTAJOCTD

3.6.1 IIpounocTs TPyOOIIPOBOAA AOHKHA MPOBEPATHCS MO YCTATOCTHOMY KpH-
TEPHIO Ha 0a3¢ MMHCHHOH MMIOTE3bI CYMMHPOBAHMS YCTAIOCTHBIX MOBPEXKICHHI
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n N,(AG)
<ln, 3.6.1)
i=1 M(Acf)

7€ m — KOJIMYECTBO PEKUMOB HATPY KeHHUS,
7,(AG,) — KOJIMYECTBO IMKIIOB HATPYIKEHHS JULSL KAXKIOTO PEXKAMA,
N, (AG) — COOTBETCTBYIOIIHE TOYKH KPHBOH YCTANIOCTH MaTeprana TpyO /ISl Kax/I0To pekuMa;
A G, — U3MEHEeHHe HANpPSUKEHHH 32 UK HATPYKEHHS, OTpeeNseMoe Kak aireOpamdeckas pas-
HOCTbH HaMOOJIBIICTO W HAUMEHBIIIETO HaNpsDKeHHH 3a 1uKi1, MIla;
n,— ko3¢ (QHITHEHT 3amaca, IPUHAMAEMbIH B COOTBETCTBHH ¢ Tabm. 3.6.1.

Ta6auma 3.6.1
3HaueHMs Koo pHINIeHTA 2anIaca IIPH pacieTe TPYOOIIPOROIA HA YCTATIOCTH

Kuacc tpyGonposona
L1 L2 L3 G1 G2 G3
n, 3,0 5,0 8,0 3,0 4,0 55

3.6.2 OneHka yCTaJIOCTHOM NMPOYHOCTH TPyOOIPOBOJA AODKHA YUHTHIBATH
ACHMMETPHIO IUKJINYCCKUX HANPSHKCHHH M JBYOCHOCTh HANPSLKCHHOTO COCTOSA-
HHUS MaTepHana TpyOsL

3.6.3 Kpusas ycranocta Marepuania Tpyd MOXKET ObITh MOTyUCHA Iy TEM CIIc-
[HATLHBIX HCTILITAHUH MM B3STA U3 IPHMCHHMOTO MEKIy HAPOAHOTO WIIH HALHO-
HAJIBbHOTO cTanaapra, Hanpumep I'OCT 25859-83, u cornacosana ¢ Peructpom.

3.6.4 I1pu pacueTe HA YCTANOCTh JOJKHBI YUUTHIBATHCA.

paboyre LHMKIIBI H3MCHEHHUS JABJICHUI MEKY IIyCKOM H OCTAaHOBKOH;

[OUKJTBI HATPY>KSHUS ITPH MOBTOPSFOIIUXCS UCTIBITAHUAX JABJICHHACM,

[UKJIbI HArPY’KCHHUSA, BHI3BAHHBIC CTECHEHHOCTRIO TEMIIEPATyPHBIX aAedopma-
LM B IPOLECCE IKCILTYy aTallUH;

BHOpAaLHsL, BbI3BIBAEMAs CPIBOM BUXPEH OT MOABOJHBIX TCUCHHIA;

MCPHOAWYICCKHC BOTHOBBIC HATPY 3KH.

3.7 PACYHET TIPOYHOCTH KOHCTPYKTHUBHBIX 2JIEMEHTOB
TPYBOIIPOBOJIA N3 THUBKUX TPYD

3.7.1 TepMuHBI, OTHOCAIMMECS K HECBA3AHHBIM THOKHM TPy0am.,

BHemuasas 000a04YKa — CAOH W3 3KCTPYAMPOBAHHOTO MOJTHMEPHOTO
MaTepHaa, HCIOMb3YEMBIH SIS 3aIIUTHI THOKOM TPYOBI OT MOPCKOH BOMBI, TIPe-
JIOTBPAIICHUA KOPPO3UH, a0Pa3HBHOTO HCTHPAHHA U (DHUKCHPYIOIMHIA MPOCKTHOE
MOJIOKEHUE OCEBOTO CHJIOBOTO CIIOS.
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BHYyTpeHHA repMeTH3HpyrOmas o000d04YKka — CIOH H3 3KC-
TPYAHPOBAHHOTO IOJIAMEPHOTO MATephana, OOECICYHBAIOIHMN TSPMETHIHOCTD
TpyOBl (MPEIOTBPAIICHHE MPOHUKHOBCHHS TPAHCTIOPTHPYEMOM JKHAKOCTH WIIH
ra3a B OKPY>KAIOMIYIO CPEay).

Kapxkac —Merammieckuii Cloi C MEXXBHTKOBBIM CLCTUICHHEM, MPSIHA3HA -
YCHHBIN JUISl MIPUAAHUS BHYTPCHHCH repMEeTH3HpYHOLEH o0omouke (Wi Tpyoe
B LEJIOM) CHOCOOHOCTH BOCHPHHHMATh PAJHAbHBIC HATPY3KH (BHYTPEHHEE H
BHEIIHEE THAPOCTAaTHYCCKOE AABICHHUE, IOKAIBHBIC HATPY3KH).

Hecssa3auunas rubkas tpyOa — rubkag Tpyba, cocrosmas u3 otT-
JICIIbHBIX HECBI3AHHBIX (HCHHTCTPHPOBAHHBIX) MEKAY COOOH MOIMMEPHBIX H
ApPMHPYIOIUX MECTAJUIMYCCKUX CIIOEB, JOIYCKAKIUX OTHOCHTEIbHOE CMEIIC-
HHUC MCKXIYy HUMH.

OceBoit cHIOBOH CcH0i — cioif, 00pa30BaHHBII CIIUPATLHON TAPHOH
HAMOTKOH METAJUIMYCCKUX IUIOCKHX TOJNOC, OPHCHTHPOBAHHBIX OTHOCHTEIHHO
oOpasyromeit nmox yriaoM ot 20° 1o 55°, 1 obecneunBaromui BOCIPUATHE OCCBBIX
YCUJIMH ¥ BHYTPEHHETO JABIICHUSL.

ITpoMexyToyHass 060N0YKaA — CIOH U3 IKCTPYAUPOBAHHOIO MOJIH-
MEPHOTO MAaTepHalia, MPeIHA3HAYCHHBIH A MPEAOTBPAILCHHS KOHTAKTHOTO HC-
THPAHUS METALTHYCCKUX CIIOCB.

PaguanpHblii cHN0OBOH cno#l — cnoif, oOpa3oBaHHbII HAMOTKOH
METAUTHICCKAX MOJNOC C MEKBHTKOBBIM CLCIUICHHCM, OPHCHTHPOBAHHBIX OTHO-
CHTEIIBHO 00pasyromieit mox yrioM, Om3kuM K 90°, U MpeAHA3HAYCHHBIN I 10-
BBIIICHUS COMMPOTHBICHHUA TPYObI PAJHATIBHBIM HATPy 3KaM.

Tennou30MANHOHHBH CIOH — CIOH Marepuajga C HH3KOH TEIUIO-
MIPOBOJHOCTHIO, HCHOJB3YCMBIH 11 00CCIICYCHHS TCIUIOM30JLIIMOHHBIX CBOHCTB
THOKO#t TPyOBI.

3.7.2 TepMuHBI, OTHOCSIIIHECH K CBSI3AHHBIM FTHOKHM TPy®am.

ApMHUpYHOIHHA CIOH — CIOW MHTEIPHPOBAHHOTO B 3J1aCTOMEp CITH-
PaIbHO HABUTOTO TPOCA, OPHCHTHPOBAHHOTO, KaK MPABHJIO, MOX YIJIOM 55° K 00-
Pasyromei, NPEAHAZHAYCHHBIH A1 MOJIHOIO HIIM YaCTHMYHOIO BOCIPHATHA Pac-
TATHBAIOIIUX YCHTHH H BHY TPEHHETO JABJICHUA.

JONMOTHUTCABHBH CHOH — CIOH Marepuana C HU3KOH TEIUIONPOBO-
JHOCTBIO, HCHOJIb3yEMBIH A1 00CCIEUCHHUS TCIUIOM3O0IHOHHBIX CBOHCTB rHo-
KOH TpyOBL

Jlefinep — repMETHYHBIN CIOH M3 31aCTOMEPHOTO MAarepHana, KOHTAKTH-
pyromuii ¢ TPAHCHOPTUPYEMOH KHIKOCTHIO/TA30M.

IToxkpeITHE — CIOH 37ACTOMEPA, KOHTAKTUPYIOIMH C BHCINHEH Cpenoi,
NPEeTHA3HAYCHHBIM U1 TEPMETH3AIHH BHYTPCHHUX CIOCB THOKOH TpyOBI H
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NPEAOTBPAIICHHS KOPPO3HOHHBIX, a0OpPa3sHBHBIX M MEXaHHYCCKHUX INOBPCIKIC-
HHUH.

Cesa3aHHas rubkas TpyOa — ruOkasg TpyOa, B KOTOPOH MeTayLIU-
YECKOE APMHPOBAHUE HHTCTPHPOBAHO B OTBSPIKICHHBIH 3I1aCTOMED, COAC P KALIMI
CIIOM TEKCTHJIA ISt JOTOIHUTEIBHOTO APMHUPOBAHMS HIIH PA3ICICHHUS 371aCTOMED-
HBIX CJIOEB.

3.7.3 TpeGoBanusi K NPOUHOCTH THOKHUX TPYO.

3.7.3.1 Kak mpaBu10, pacueTHOE AABJICHHUC THOKUX TPYO JOJDKHO COCTABIATH
He MeHee 1,6 MIa. ITpu MEHbIIHX 3HAYCHHUAX PACUCTHOTO JABJICHHS THOKHE TPY-
ObI JOJDKHBI yIOBICTBOPATH TPCOOBAHIAM pasa. 6 yactu VIII «Cucremst u Tpyoo-
nposoAbD IIpaBri KIaccH(pUKALMK M TOCTPOHKH MOPCKHUX CYIOB.

3.7.3.2 Pacyersl npoyHOCTH THOKHX TPYO MOA JECHCTBHEM JKCILTyaTaLd-
OHHBIX HArPy30K, HATPY30K NPH YKIAAKE H HUCHBITATCIbHBIX HATPY30K JOIK-
HBI OBITH 0OJOOPEHBI PerncTpoM M BEHIIOTHEHBI IO MECTOAMKE, COTIACOBAHHOM
¢ Perucrpom. PacueTHas METOAUKA MOMKET OBITH BBITOJIHCHA HA OCHOBE Ha-
LIHOHANBHBIX HIIH MEKAYHAPOAHBIX CTAHIAPTOB, MPU3HAHHBIX PErucTpoM 10-
Iy CTHMBIMH A7 npuMeHeHus, Hanpumep, Cranaapt UCO 13628-2 — mis He-
ca3aHHBIX THOKHX TPyO H Crangaptr MCO 13628-10 — s CBsI3aHHBIX THOKHX
Tpyo.

3.7.3.3 JIns1 noMMMEPHBIX CIIOEB KPUTEPHEM MPEACTBHOTO COCTOSHHUA SBJISCT-
s JOCTIDKCHHUE MPEACTbHBIX Ae(hopMaImii, ONPEACICHHBIX C YYCTOM IOJI3y YSCTH
H BO3MOXKHOTO e (hOPMAIMOHHOTO CTAPCSHHS IIPH IKCILIY ATALHH.

3.7.3.4 JleHcTBHA 3KCIUTYyaTalMOHHBIX HArpy30K, HAarpy30K NPH YKIAOAKE U
HCTIBITATEIbHBIX HATPY30K HE JOJDKHBI BRI3BIBATH Y IMOJHMEPHBIX CIIOCB AC(op-
MALUIO, MPEBBIIAOLIYIO;

.1 1714 HECBA3aHHBIX THOKUX TPYO mpu m3rude — 7 %, a TakyKke YMEHBIICHHE
TOJIIUHBI CTEHKH BCASACTBHE momsy4ectd — 30 %o,

.2 1714 CBA3aHHBIX THOKHX TPYO — He 6o1ee 50 % mpeaensHOM aedopmaru
COCTapeHHOIO MaTepHaa.

3.7.3.5 Jln1 METaIMYECKUX CIOCB THOKUX TPYO KPUTEPHIl MPOUHOCTH 10J1-
JKEH COOTBETCTBOBATH BHIMOJHCHHIO YCIOBHA

6, <k, min (R, 0.9R). (3.73.5)

I1e G, — MaKCHMAJbHOE PacueTHOe HampsbkeHHe B ciioe, MlIla;
R, — MMHMMAaJIbHOE 3HAYEHHE TIPe/IesIa TeKyIeCTH MeTaslta ciros, MIla;
R — BpeMeHHOE CONMPOTHBJICHHE MeTailIa ciiost, MITa;
k, — koo durment 3anaca, onpesesemblii no Taém. 3.7.3.5.
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Ta6nuna 3.7.3.5
3HaueHus K03 pPHINIEHTOB 3aM1aCOB A PACUETOB MPOYHOCTH THOKHX TPY®

Buip1 Harpy3ok Ha ruGKue TpyObI
SxcrTyarams Vicramka I'mapapnuyeckue
HCIBITAaHHSA
ApMHpYIOIHE CJIOH CBSI3aHHBIX T'MOKHX 0,55 0,85 0,91
py6
CJ104 HeCBSI3aHHBIX THOKHX TPYO:
OCEBOI CHIIOBOH CIIOH 0,67 0,85 0,91
KapKac U pajiHaJIbHbIN CHIIOBOH ClIOH 0,55 0,85 0,91

3.7.3.6 JlomycTuMbli pamuyc m3ruba THOKHX TPyO A XPAHCHHS/IKCILLYa-
TALVH/YKJIAIKY JOJDKEH ONPEACTATHCS MPSAMPHATHCM-H3TOTOBATEIIEM C YIETOM
kputepues 3.7.3.3 — 3.7.3.5 U yKka3bpIBaThCS B TCXHHUCCKON NOKYMCHTALUH HA
TpyOBI, moanexamel omooperuro Peructpom (cM. 1.5.3.3). Jlns mpakTH4ecKOro
NMPHMEHEHHSA B JKCILTYyaTalld PCKOMCHAYCTCS YBCIMYHBATH BCIMYMHY MAKCH-
MAaJIbHOTO PAAMyCa H3THOA MO CPABHEHHIO C MHHMMAJIBHBIM PAHYCOM IPH Xpa-
HCHHHU (HAMOTKe Ha OapabaH):

IIPU CTATHYECKHUX YCIOBHAX padoThl THOKOTO TPyOompoBoaa — Ha 10 %,

IIPH JUHAMHYECKUX pexkuMax — Ha 50 %.

3.7.3.7 Kapkac ruOxux TpyO AODKEH OBITH PACCUHTAH HA YCTOHYHBOCTD, MPH
3TOM KOI((QHUIMEHT 3aMaca OT BEMMYHHBI KPHTHYCCKHX HANPSDKCHHI K, TOIDKEH
COCTaBIITh

k,=0,67 nma(d _+h,/2) <300
d, . th[2)-300
s || 0,18 + 0,67 a1 300 <(d__+h /2) <900 Mm; (3.7.3.7)
600

k,=0,85 wus (d,_+h_ /2)> 900w,

e d, . W h — BeJIUIMHBIL, OTipeaensemble o hopmyie (3.3.5-3).

3.7.3.8 KoHCTpy K1MA COCTHHUTEILHOTO (PUTHHTA JODKHA TAPAHTHPOBATD €10
COBMECTHYIO paboTy ¢ 00osoukoi rudkoit TpyOsl IIpenenbHOE COCTOSHHE 30H
coeuHEHHA (DUTHHTA ¢ 000JIOUKOM TPYOBI OMPEACIACTCS A1 BCEX BO3MOIKHBIX

KOMOMHAIUH HATPY30K B COOTBETCTBHHU C COOTHOINCHHEM

(6,,0)<k R, (3.7.3.8)
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IJe G, — PaCTATHBAIONIEE TAHTEHIMATbHOE Hanpsbkenne, MIla;
©, — SKBUBaJICHTHOE HampspkeHue (Museca), Mlla;
R — MHHAMAJIbHO® 3HAUCHHE Mpefiesia TeKyIecTn Matepraa, Mlla;
k,— xoa(uItHeHT 3amaca, papHbIH:
JULS OKCILTyaTaIl[ioHHoro pexxuma — 0,55;
UL poltecca ykiIagku — 0,67,
JUIS TUAPABINYeCKUX UCTIbITaHud — 0,91.

3.7.3.9 Bemu4uHBI PaCUCTHBIX MAPAMETPOB COMPOTUBICHUA TPYObI (BHEIIHE-
MY H BHY TPSHHEMY JIABICHHIO, PACTsLKCHHIO, KPYHUCHHIO), a TAKXKE Paauy ¢ H3ruda
rHOKOM TPyOBI MOJJICIKAT MOATBEPIKICHHUEO TI0 Pe3yIbTaTaM THIIOBBIX HCIBITAHUHN
(cm. 4.2 4).

3.7.3.10 g ruOxux TpyO AODKHA OBITH PACCHHTAHA AOITOBSUHOCTD C YIETOM
BIMAHUS TOJI3YYECTH U AS(POPMALUOHHOTO CTAPEHUSA MOIUMEPHBIX CIIOEB, KOPPO3UH
H 3PO3UH MCTALTHUYCCKUX Coes (CM. 1.5.3.3.9). PacueTHas 1OMTOBEYHOCTD JODKHA
MPEBBIMIATE INTAHUPYEMBIH CPOK SKCIUTyaTaluy TPpyObl HE MeHee yeM B 10 pas.

4 MATEPUAJIBI

4.1 OBIIIHUE TTOJIOKEHM A

4.1.1 TpeOoBaHus HACTOSAIIETO Pa3aeia PaCHPOCTPAHAIOTCS HA MOJIC;KAIINC
TECXHHYCCKOMY HaOmoneHuio PerucTpa Marepuaisl M H3ACHA U3 YIICPOIHCTOM,
VIJIEpOANCTO-MAPTAHIICBOH, HU3KOJICTHPOBAHHOM CTAaJM M THOKHE TPYOBI, TIpen-
HA3HAUCHHBIC LT MOPCKUX IIOABOJHBIX TPyOOIIPOBOAOB.

4.1.2 TpeboBaHuA K CTATLSIM JJI1 MOPCKHX ITOBOAHBIX TPYOOIMPOBOAOB YUHTHI-
BaIOT 0COOCHHOCTH TPYOOMPOBOIOB /IS TPAHCHOPTHPOBKH KHAKOCTCH (BKIIFOUAA
HE(TCIPOBOABL, XUMUYUCCKUC TPYOOTIPOBOABI H BOJOMPOBOALI) H ra30IPOBOIOB B
COOTBETCTBHH C KIAacCH(PUKALHCH MOABOAHBIX TPy OOmpoBoaos (cM. 1.3).

4.1.3 TpebGoBaHUS K CTATAM [UII MOPCKUX TOABOAHBIX TPYOONMPOBOAOB B CO-
OTBETCTBHH C KIaCCH(HUKAINCH TOABOTHBIX TPYOOMpoBoAOB (cM. 1.3), yunuThiBa-
FOT PA3IHYHBIA Y POBESHB YKCIUTYaTallHOHHON HAE)KHOCTH /UL TPy OOIIPOBOIOB:

1 — cramp a1 TPy OOIPOBOIOB MOBHIIICHAON SKCILTYATAIHOHHOM HAJICKHOCTH,

2 — cTamb A7 TPYOONIPOBOAOB MOBBIMICHHOH SKCILIYaTalHOHHOM HAIEKHO-
CTH JJIl TPAHCTIOPTHUPOBKY arPECCUBHBIX CPE;

3 — cTanp Ansa TpyOOIPOBOIOB CCHCMUMCCKU OMACHBIX PAiiOHOB U JICAOCTOM-
KHX CTOAKOB (pai3epoB).

4.1.4 Cranp, OTAMYAIOMASCA MO XHMHYSCKOMY COCTaBy, MCXAHHICCKHM
CBOMCTBAM, COCTOSHHFO MOCTABKH HJIH MCTOAY H3TOTOBJCHHS OT YKA3AaHHOIO B
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HACTOSIIEM pa3ziefie, MOATEKUT OTACIBHOMY paccMorpeHuro Perucrpom. Ilpu
3TOM [JOJDKHBI OBITH NPEACTABICHBI JAHHBIC, IOATBCPIKAAIOIINE BO3MOXKHOCTD
TIPHMCHEHHS 3THX MATCPHAIOB M0 HA3HAYCHHIO. JIOIyCKACTCA MO COITTACOBAHUIO
¢ PeructpoM nmprMEHEHHE MATEPHAIOB B COOTBETCTBHH C TPEOOBAHMSIMH HAIHO-
HATbHBIX H/HIIM MEX Ty HAPOIHBIX CTAHIAPTOB.

4.1.5 s noaBOIHBIX TPYOOIPOBOJOB M3 THOKHX TPYO, YIOBICTBOPSIOMINX
TpeboBanmsaM [IpaBuit, B COOTBETCTBHH C 1.3.3 BBOAUTCS AOMOTHUTEILHBIM 3HAK
kiacca. TpeOoBaHuS K THOKHM TPyOaM HA3HAYAOTCSI PETHCTPOM B 3aBHCHMOCTH
OT Ha3HaucHHUs TpyOomposoza (cM. 4.2.4).

4.1.6 Marepuansl, MOAISKANIME TEXHHYCCKOMY HAOmoOneHuro Peructpa,
JOJDKHBI H3rO0TABIUBATHC NMPU3HAHHBIMHA P CTUCTPOM NPCANPUATHAMH, HMCHOIIIHA-
MH COOTBCTCTByIO]lII/Iﬁ JAOKYMCHT — CBI/[I[GTCJ'[LCTBO O NMPU3HAHHH H3TOTOBHTES/
CBHAETEIBCTBO O THIIOBOM 0m0o0peHuH (cM. 4.2.1).

4.1.7 OO0mue MOTONKCHHS, ONMPEACIHIIOMHUE 00BEM M MOPSAOK OCYIIECCTBIIC-
HHUA TEXHHYESCKOTO HAOMIOACHUS 3a MaTepHAalaMM, M3JI0KEHBI B pasa. 5 yacru [
«O01IHe MOI0KEHHS [0 TEXHHUCSCKOMY HAOIOACHHEO» [IPaBHII TEXHHYECKOTO HA-
OIFONCHHUS 33 MOCTPOUKOM CYIOB UM M3TOTOBICHHEM MATCPHANIOB M H3ACIHM It
cymoB u 1.3 yactu XIII «Marepuansp [IpaBun kiaaccupukanuy W MOCTPOHKH
MOPCKHX CYIOB.

4.2 OCBUJETEJIbCTBOBAHUE U TEXHUYECKOE HABJITIOAEHHUE

4.2.1 OcBHjeTe/I-CTBOBAHKE U NIPU3HAHKE NIPEINPUSTHIT-H3TOTOBHTEJICH
MAaTepHaJIoB U U3AeJHii.

4.2.1.1 IlpeanpuATys, H3TOTABIHBAIOIINE MATEPHAIIBI H U3/ICIUSA B COOTBET-
CTBHHM C TPeOOBAHMAMM HACTOSAIIETO pa3ieia, 0 Havajla MPOH3BOACTBA MPOAYK-
I[MH, KaK IIPABHJIO, JOJDKHBI ObITH MpH3HAHBI PeructpoM. C 3T0# LebIo OCymecT-
BJLICTCS OCBUCTEILCTBOBAHUE IPOM3BOCTBA, KOTOPOE BKIIIOYACT:

paccMOTpeHHe M OJOOPCHHE TEXHHYESCKOM NOKYMCHTALWH, OMPEACIIIOICH
CBOICTBa MAaTEPHATIOB U yCIOBHA MPOU3BOACTBA,

O3HAKOMJICHHE C MPOU3BOACTBOM H CYIIECTBYIOIICH HA MPEANPHATHH CHCTE-
MBI KOHTPOJIS KAYECTBA, MPOBCICHHUE KOHTPOIbHBIX HCIBITAHUIA.

B mpomuecce BrIMOMHEHMS 3THX MEPONPHATHH JOJDKHO MOATBEPIUTHCS COOT-
BCTCTBHE MTAPAMETPOB MPOU3BOJACTBA U MPOAYKUUM TPCOOBAHHIM IIPEACTABICH-
HOW JOKYMEHTAIIHH U IPaBUI Perucrpa, a Taxke HaaIeKalui ypOBEHb CTA0HITh-
HOCTH Ka4€CTBA IMPOXYKIIHH,

o(opMIIcHHE PE3YIBTAaTOB OCBHUICTEIBCTBOBAHMS — CBHICTEIBCTBA O IPH-
3HAHUU M3TOTOBHUTEIA (TIPU YAOBICTBOPUTEIbHBIX PE3YIbTATAX);
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o(opMIIeHHE Pe3yTBTaTOB OCBHACTEILCTBOBAHMS B COOTBETCTBHE C TPEOOBA-
HusiMu HoMeHKIIaTy ppl 0OBEKTOB TEXHHYECKOro HaOmoaeHus Perucrpa 3a Mop-
CKMMH NOABOJHBIMH TpyOompoBoaaMu (cM. 1.6 PykoBoACTBA IO TEXHHYECKOMY
HAOIIOACHHIO 3a MOCTPOMKOHM H IKCIUTy araldeli MOPCKHX MOABOAHBIX TPYOOMpo-
BOZOB) — CBHACTEITLCTBA O MPH3HAHKH H3TOTOBUTEISE HIH CBHICTEILCTBA O THIIO-
BOM 0J00OPEHHH (IPH MOJOKHTECIBHBIX PE3YIbTATAX).

4.2.1.2 Bce mpoueaypsl, HeoOXoauMmble A moiydeHus CBHACTEILCTBA O
TIPU3HAHUH U3rOTOBUTEI U CBUAETENBCTBA O THIIOBOM OJOOPEHMH, JOKYMCHTOB,
TIOATBEPKJAOIUX TPU3HAHUE MPEANPUATHS U €r0 NMPOAYKLUHUM PerucrpoM, BhI-
TIOJHSIOTCA B COOTBETCTBHH € TpeOoBaHsIMH pa3aena 2 yactH III « Texauueckoe
HAOFOICHHE 32 H3TOTOBJICHHEM MATCPUATIOB» [ IPABAIT TEXHHIECKOTO HAOTIONCHI
32 MOCTPOMKOH CyZ0B H M3TOTOBJICHHEM MATEPHAIOB M W3AENUH 114 CyaoB, 1.7 u
2.6.1 PykoBoacTBa MO TEXHHYECKOMY HAOMIONCHHUIO 3a MOCTPOMKOHM M dKCIUTyara-
IHEH MOPCKHX MOJBOJHBIX TPYOOMPOBOIOB HA OCHOBAHHMH 3a5BOK IPCINPHATHHA.

4.2.1.3 Ecmu mpoxat w/wid TpyOHBIE 3arOTOBKH NOCTABJLIIOTCSA HA TPyOO-
TIPOKATHBIM 3aBOA C APYTUX NPEANPUATHIA, TO H3TOTOBUTEIIH YIOMAHYTHIX IOy -
MIPOAYKTOB AJI1 MPOU3BOJACTBA TPYO JO/DKHBI OBITh NPH3HAHBI PEruCTpOM (MMETH
CBUIETEIBCTBO O MPU3HAHUY H3TOTOBHTEILT).

4.2.2 OcBuAeTEIHCTBOBAHNE B MPOLIECCE MPOU3BOACTBA (OCYHIECTBICHHE
TEXHHYIECKOTO HAOTIONEHNST).

4.2.2.1 Bce Marepuasl M M3, H3T0TaBIUBACMBIC B COOTBETCTBHH C TPEOO-
BaHMAMU HACTOSIIETO Pa3aeia, HOAICIKAT OCBHACTENbCTBOBAHHIO PU HX H3TOTOB-
JICHHH C MMPOBEICHAUEM OCBHACTEIECTBOBAHII 1 HCIIBITAHHH B 00BbEME TPEOOBAHHUIH
HACTOSIICH TTIABBI W/ OXOOPCHHOUW PerucTpoM TEXHUUECKON TOKYMCHTALNH.,

4.2.2.2 TeXHHUCCKOC HAOMIOOCHHUE B MPOLIECCCE MPOU3BOACTBA BKIIFOYACT:

HCIBITAHUA H OCMOTDP;

oopmrerue JoKyMeHTOB Perucrpa.

4.2.3 UcnbITaHuA CTAJIBHBIX IPOKATA H TPYO.

4.2.3.1 KOHTpOJbHBIC HCIBITAHUS B IPOLECCE MPU3HAHUS TIPEATIPHSTHA.

4.2.3.1.1 VicnbITanus BBIMOTHAIOTCA MO MPEACTABICHHON NMPEANPHATHEM H
cornacoeaHHo# ¢ Peructpom mporpamme. [IporpamMMa COCTaBasAETCS HA OCHOBE
COOTBETCTBYIOIIUX TpeOoBaHuH HacTosmero pasaeia [Ipasun MIIT (cm. 4.2.3.5),
HALMOHAJBHBIX HW/WIH MEXKIYHAPOAHBIX CTAHAAPTOB M WHOW O0JOOPEHHOM
PerucrpoM TEXHHYECKOH JOKYMCHTALIHH.

4.2.3.1.2 VicnibITaHUA BBINOJIHAIOTCS B IPUCY TCTBHH NMPEACTaBUTE L Peructpa
IO COTTIACOBAHHBIM C PErHCTpOM MeTouKaM.

MecTto 1 BpeMs MPOBESACHUS UCIIBITAHUH JTODKHBI OBITh 3apaHEe OTOBOPCHBI
usroroButeneM. OTO0p MPoO, METOOUKH HCTIBITAHHMIMA, CXEMBI BRIPE3KH 00pa3LoB
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JIOJDKHBI BBITIOJTHATECSI B COOTBETCTBHH C YCTAHOBICHHBIMHE MpaBHIaMH (CM. 4.3)
U COOTBETCTBYFOIMMH CTaHIAPTAMH.

4,2.3.2 YicnipITanus B MpOIECCE MPOU3BOACTRA.

4.2.3.2.1 VicibITaHus BBIIOTHAIOTCSA B COOTBETCTBHH C TpeOoBaHIsIME [ IpaBun
MIIT u omoOpeHHON Permcrpom IOKyMEHTAnueH Ha MOCTABKY MPOXYKIHH.
HcnbiTaHus Taxke BBIIOTHAIOTCA B IPHCYTCTBUM NPEACTABUTE Perucrpa.

4.2.3.3 O6mue NoNOKCHHU.

4.2.3.3.1 MeToap! ¥ METOAMKH HCIBITAHHHA BBHIOHPAKOTCS B COOTBETCTBHH C
TpeboBaHmwsIMH 4.3. MeTompl MPOBESACHHS CICLHATBHBIX HCIIBITAHMI, a TAKKE CO-
OTBETCTBYIOIIME KPUTEPUH OLCHKH, €CJIH HEeT ykazanui B [IpaBunax MITT, momxk-
HBI OBITH COTTIACOBAHBI C PETHCTPOM.

4.2.3.3.2 Ecau mpOBEACHHEC HCIBITAHHMH HEBO3MO)KHO HA NPEANPHATHH-
HM3TOTOBHTENE 3ajABJICHHON MPOIYKIHH, HEOOXOMMMBIC HCTIBITAHKS JO/DKHBI OBITH
BBIITOJTHCHBI B MPU3HAHHON Peructpom maboparopuu.

4.2.3.3.3 Eciun He OrOBOPEHO MHOE, HAa MPOOBI H 00pa3Lbl MPEICTABUTEIEM
Perunctpa HaHOCHTCSA KICHMO.

4.2.3.3.4 Pesynbrarbl HCIIBITAHHN JOJDKHBI O(POPMILITBCSA MPOTOKOJIOM, CO-
JCprKalMM CIIEAYIOIHIE JAHHBIC:

HACHTH()HKALIHOHHBIH HOMED;

JIaTy NPOBEACHHU UCTIBITAHUS,

HANMEHOBAHUE OPTaHU3ALUH, POBOAUBIICH HCIIBITAHUS,

HAMMCHOBAHHUC OPraHH3alMHU-3aKA349HKA,;

BHU/ HCTIBITAHUA,

BHJ U Pa3MEPhl HCIBITHIBACMON METAIONPOAYKIMH, MAPKYy MATcpHala H
TepMOOOPabOTKY;

HOMEP M HAMMECHOBAHHE HOPMATHBHOTO JOKYMEHTA HA MPOBEICHHE HCTIBITAHHIA,

MapKHUPOBKY (HOMEp ILUIaBKH, MAPTHH, HOMEP JIUCTA, TPYOBI, pa3Mepsl TPyObl/
JUCTA U T. I1.);

MECTO BBIPE3KH H OPHCHTALUIO 00pa3LoB;

Pe3yABTaTEI UCIIBITAHUA,

TFOOBIC OTKIIOHCHHS OT METOJHUKH,

THII HCTIBITATCIBHON MAIIMHBI, METPOJIOTHYCCKY IO IIOBEPKY.

ITpoTokou, 3aBepeHHBIH YIOTHOMOUYCHHBIM JTHLOM MPOBOIIMICH HCIBITAHUS
OPTaHU3AL UM, HAMPABIAETCA HA PACCMOTPEHHUE B Peructp.

4.2.3.4 HeynoBICTBOPUTEIBHBIC HCIIBITAHUS.

4.2.3.4.1 Ilpu HEYAOBICTBOPUTEIBHBIX PE3YJIbTATaX UCIBITAHHHU, €CTH B CO-
OTBETCTBYIOILHX IJIABAX HACTOAIIETO PA3cia HE OTOBOPEHO HHOE, IOBTOPHBIC UC-
TIBITAHMS JOJDKHBI BBITOTHATHCS C COOMIONCHUEM CIICIYIOIHX YCIOBUH:
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.1 Ipu mpH3HAHUYM MPOU3BOACTBA (MEPBOHAYATBHBIC HCIBITAHKA), B CIy4ae
HEYIOBICTBOPUTEILHBIX PE3YIBTATOB PETHCTP MOJKET MPUOCTAHOBUTD HX BBITIOJI-
HCHHUE 0 NPEIOCTABICHUS COOTBETCTBYIOIIUX IMOSCHCHHH W MPEKPATUTH MCIIBI-
TaHHA, €CTM 3TO HE CBA3aHO C OTPHLATEIBHBIM BIIMSHHEM HA PE3YJIBTATHI UCIIBI-
TaHHH TakuX (PakTopoB, kak 0TOOP MPOO, HTOTOBICHHE WM AS(PEKTH 00PasIoB,
HETOJIaIKH 000pYIOBAHHA H T. I1.;

.2 B IpoLiecce NPOU3BOJCTBA, IPH HEYAOBJICTBOPHTEIILHBIX PE3YIBTATAX XOTA
OBI TIO OAJHOMY H3 BHOOB HCIILITaHHﬁ, JAOIOJIHUTCIIBHBIC HCHBITAHHUA OOJDKHBI
OBITh BBHINOJHCHBI HA YBOCHHOM KOJNIMYCCTBE TPYO M3 MPSIBABICHHOMN MAPTHH.
B ciyyae HEyIOBICTBOPUTEIBHBIX PE3YIBTATOB OJHOTO U3 JOMOJTHHTCIBHBIX HC-
NIBITAHUH TAPTHS OPaKyeTCs.

Jomyckaercs npueMka TpyO U3 0OTOPAKOBAHHOW MAPTHH MO PE3YJIBTaTaM HC-
MIBITAHUH KKI0HM 3 ocTaBmuxcs TpyO mapruu. [Ipu 3TOoM mapTus Taxke Opaky-
€TCs, €CIU 00IIee KOMMYECTBO 3a0PAKOBAHHBIX TPYO B MAapTHH MpeBsIIacT 25 %.
B atom caydac PerucTp MOKET MPHOCTAHOBUTH OCYILECTBICHHE TEXHHIECCKOTO
HAOMIOACHMA HA MPEANPHUATHY 32 TPyOaMH, M3TOTOBIIEMBIMHE IO TOH K€ TEXHO-
JOTHH, ITO W 3a0pakoBaHHAA maprHs. [IpeampusTHe AODKHO MPEACTABHTH Pe-
3yJIBTaThl AaHATH3A CIYyYHBIIETOCs, a Perucrp Bmpase moTpeboBaTh BBHITOIHEHUA
KOHTPOJIBHBIX HCIBITAHUI B 00BEME IIEPBOHAYATBHBIX,

.3 B ;xo0OM ciyuae, MPH HEYAOBICTBOPUTEIBHBIX PE3yIbTaTaX MO JEOOOMY
BHYy HCHBITAHUH JO/DKHA OBITH BHLBICHA MPUYMHA M OTPEACIICHBI KOPPEKTHPY -
FOIIHE ACHCTBHUA.

Ecan BeIIBICHO OTPHIATCIIPHOC BIIMAHHC HA PC3YJIBTATHI HUCIBITAHAHA TAKUX
(haxTopoB, kKaK 0TOOP MPOO, U3TOTOBICHHE WK AC(CKTHI 00PA3OB, HCMOIAIKH
000pYIOBaHHUA H T.II., IOMYCKACTCSA OCYIIECTBHTD PEMOHT/3aMEHY 000PYAOBAHHA
w/um 00pa3LoB HA APYrHE OOpasUbl TOH KE TPYOBI W BBHIMOIHHTH MOBTOPHBIC
HCTIBITAHUS.

Ha npeanpusaruu, npu3HaHHOM PeructpoM, B mpouecce MpoH3BOJACTBA MO
COTIJIACOBAHUIO C PerncTpoM JOMyCKAaeTCs NPEABABIATh B KAYECTBE HOBOM map-
THH TPyOBI, 3a0paKOBAHHBIC 0 MCXAHHYCCKAM XAPAKTCPHCTHKAM, BCIHYHMHE
3€pHA, N0 HCHBITAHHAM HA KOPPO3HIO, HO MPOMICANIHE MOBTOPHYIO TEPMOOO-
paboTKy;

.4 TpH HCOOXOAMMOCTH JOIOJHHTEIFHO MOTYT OBITh HCIOJIB30BAaHBI TPEOO-
BaHUA, OTHOCALIHECA K HCYAOBIICTBOPUTCIILHBIM PE3YJIbTAaTAM I/ICHLITaHI/lI‘;I, H3J10-
skeHHbIE B 1.3.2.3 yactu XIII «Marepuamsy [Tpasun knaccudukanum u mocTpon-
KH MOPCKHX CYZOB;

.S Perucrp MokeT nOoTpeOOBATh MOBTOPEHHUS TFOOBIX HCIIBITAHUN B IPUCYT-
CTBHH CBOETO NPEACTABHTEA, €CITH ObLIH NMEPEIy TAHBI 00pa3Lbl HIIH PE3yIBTaThI

43



HCIBITAHUH, WM €CJIM PE3yJIbTaThl HCIBITAHUI HE MO3BOJLIOT C HEOOXOMHMMOH
TOYHOCTBIO ONPEACITUTH CBOHCTBA MATEPHATIA,

.6 M3TOTOBIICHHOE M3CIHE WM MOy MPOAYKT, CBOHCTBA KOTOPBIX HMCIOT OT-
KJIOHCHHS OT TPeOOBAHMIT HACTOSINCTO Pa3/ielia, He BIIAIOMHAC HA SKCIUTY aTalH-
OHHBIC XAPAKTCPUCTHKH KOHCTPYKIHWH W U3ACTHA, MOTYT OBITH HUCIIOJIb30BAHBI
N0 HA3HAYCHHUIO TOJNBKO IOCIC CICIHAIBHOTO PACCMOTPEHHs PermctpoM 3THX
OTKJIOHCHHH H TIPH HAIHYAH COOTBCTCTBYIOMICTO OOpAIICHHS INPECATPUATHA-
H3TOTOBHTENA M CONIACHS 3aKA3YHKA.

4.2.3.5 O06beM UCTIBITAHUH.

4.2.3.5.1 O0beM UCTIBITAHUH TPH NPH3HAHAUH MPSIANPHATHS (IICPBOHAYAIBHOC
OCBHICTCIIBCTBOBAHHUE).

4.2.3.5.1.1 O6veM ucnbITaHuH TPyO HIIM JTHCTOBOTO MPOKATA — 3arOTOBOK
U TpyO (WITPHUIICA) ONMPEACISIETCS C YUeTOM TpeboBaHmid Ta0n. 4.2.3.5.1.1. dns
KQKIO0TO TEXHONIOTHYECKOTO MPOLIECCA H Pa3Mepa TPYO HCIBITAHHA C LISBIO MO~
TBEPKACHHSA CTAOMIIBHOTO KAYECTBA MPOIYKIMH BHIMOIHAIOTCA HA 2 MAPTHAX MO
10 TpyO®.

Ecnu no eauHOM TEXHONOTHH (BKIIOYASA PEKHUMbI TEPMOOOPAOOTKH) MPOU3-
BOJATCSA TPYOBI Pa3sMHYHBIX Pa3MEPOB, TO JOMYCKACTCSA BBIIONHATH HCIIBITAHHSI
Ha Tpy0ax MakCHMaIbHOTO (OHA MAPTHA) H MUHAMAJIEHOTO (BTOPAs MApTHS) pa3-
MEpOB (IHAMETP, TONIIMHA CTCHKH).

ITaprus nomwKHA COCTOATH M3 TPYO OJHOM IUIABKH, OJJHOW MApKH, OTHOTO pe-
JKHMa T€PMOOOPaOOTKH, OAHOTO THAMETPA M TOJIIHMHBI CTCHKH.

Pesynbrars!r ucnsITaHuil JOJDKHBI YAOBICTBOPATH TPEOOBaHUAM 4.5 HACTOS-
IIETO Pasaena, CONIACOBAHHOM ¢ PErucTpoM MOKYMEHTALMH H/WIH MPH3HAHHBIM
HALMOHATBHBIM HJIM MEKIY HAPOAHBIM CTAHAAPTAM HA MOCTABKY CTAJIH.

4.2.3.5.1.2 O0BeM HCHBITAHHI THCTOBOTO MPOKATA (IUTPHUIICA) OMPEACIICTCS
¢ yueroM TpeboBanuit Tadm. 4.2.3.5.1.1 Ha 10 nucTax OTOOPAHHBIX MOAPSZ IO
XOIy MPOKATKH.

XapakTepUCTHKM  NPOKATa  JODKHBI  YAOBICTBOPATh  TPEOOBAHHSIM
IMpasun MIIT, cneundukanun Ha MOCTABKY CTATH M MPH3HAHHBIM HAIIMOHAIIH-
HBIM HJIH MKy HAPOAHBIM CTAHAAPTAM.

4.2.3.5.1.3 B obmeM ciy4yac mpoObl i1 UCIIBITAHHN OT OCCIIOBHBIX TPYO
OTOMpAIOTCA HEMOCPEACTBCHHO OT TPYOBL, a A1 CBAPHBIX TPYO — OT MPOKATA H
TpyOBI (CM 4.3).

4.2.3.5.1.4 TexHona0rus1 CBApKU ¥ CBAPOYHBIC MATEPUAJIBL, IIPUMEHIEMBIE TIPH
H3TOTOBJICHHH TPYO, IOJDKHBEI OBITh OXOOPEHBI PerucTpoM B mpouecce 0CBHIC-
TEIILCTBOBAHHUS IIPOU3BOCTBA.
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4.2.3.5.1.5 HcnbiTaHua Ha Ae()OPMALMOHHOE CTApPESHHE JOJDKHBI BBINOJ-
HATBCS HA 00pa3uax, OTOOPAHHBIX OT TPYO MOCIE MAKCHMAJNBHO JOIYCTHMOM
packaTku.

4.2.3.5.1.6 Buapl H 4YHCIIO HCIBITAHMH MOIYT YTOYHATBCA Permctpom Ha
OCHOBAHWYM TIPEACTABICHHON W3TOTOBHTENIEM IPEIBAPHTCIBHON HH()OpPMALUH
(cMm. 4.2.3.1). B 4aCTHOCTH, MOXKET OBITh YMCHBIICHO YHCIIO PCACTABISICMBIX IS
HCTIBITAHHH TUIABOK, MOJMYNPOAYKTOB M KATCTOPHH CTATH MJM, IO YCMOTPEHHIO
Perucrpa, ucnbITaHus BOOOIIE MOTYT HE MPOBOAUTHCS. PeIICHUS MPHHIMAKOTCS C
YUETOM CIICAYIOIHX MONIOMKCHHUH:

.1 IPOU3BOACTBO y7KE MPU3HAHO APYTUM KIACCH(PHKAIHOHHBIM OOIECTBOM H
CYIIECTBYET AOKYMCHTALMs, MOATBEPKIAOMA IIPOBEACHUE COOTBCTCTBYIOMIMX
HCTIBITAHUH M UX PE3YJIBTATHL,

.2 amg xateropwit TpyO M CTaNW, HA NMPH3HAHHC IPOH3BOJACTBA KOTOPHIX B
Peructp mocrynmia 3ai1BKa, HMCHOTCA CTATHCTHYCCKHME JAHHBIC, MOATBEPKAAI0-
mye CTabUIBHOCTD PE3Y/IbTaTOB XUMUYCCKOTO AHAIU3A U CBOICTB;

.3 IOATBEPIKAAIOTCS YCIIOBHS HEH3MCHHOCTH TEXHOJIOTHH MPOU3BOACTBA, CO-
CTOSHUA IMOCTABKU U METOIUK KOHTPOJS M MCIIBITAHUH 1O CPABHEHHIO C YIIOMS-
HyThIMH B 4.2.3.5.1.6.1;

.4 TIpuU3HAHKHE MPOU3BOJACTBA TPYO M3 CTAIH OJHOIO YPOBHS IMPOYHOCTH MO-
JKeT OBITh PAaCIPOCTPAHEHO HA TPYObI W3 CTAJM YPOBHEM IPOYHOCTH HIDKE IPH
YCIIOBUH €€ H3TOTOBICHHA IO TOMY K& TEXHOJOTHYECKOMY IPOLECCY, BKIIOYAs
PAcKUCICHHE U M3METBYCHUE 3EPHA, 4 TAKOKE METOA PA3IUBKH M COCTOSHHE IIO-
CTABKH, JUAMETP U TOMMIHUHY CTCHKH TPYOBI M MCTOAUK KOHTPOJIS M HCIIBITAHMIA,

.S U3MeHEHHE YCIOBUI MPU3HAHIA NMPEATPUATHS PeTHCTPOM, IO CPaBHEHHIO
C 3a5BKOIA,

.6 IMeeTCs npu3HaHKuE PETHCTpa MM HHOTO KIACCH()HKANOHHOTO 00ImecTBa
HA MPOM3BOACTBO TPYOHO! CTaNH, MPOAYKTOB IIEPEACA, TAKUX KAk CIA0BI, Orro-
MBI H TPYOHbIE 3aTOTOBKH.

Uucno mMpeACTaBISIEMBIX U MCIBITAHUH TPyO, IUIABOK M IOJIyMPOAYKTOB
Pa3IMYHON TONIIHHBI MOXKET OBITh YBEIMYECHO B CIydac MPEACTABICHUA HOBBIX
TEXHOJIOTU IPOU3BOACTBA HIIH TPYO APYTHX, YeM OBLIO YKA3aHO B MIEPBOHAYA -
HOH 3asBKe, Pa3MEPOB, THIOB CTAIH H BUIOB IIPOKATA.

4.2.3.5.1.7 Ecym, HCXOAS U3 YCIOBHH MPUMEHEHUS, TPEOYETCS MOATBEPIKIC-
HHUE CICHUATBHBIX CBOWCTB MAaT€pHaia, TO JOJDKHBI OBITh JOMOTHUTEIFHO MPEa-
CTABJICHBI PE3YJIBTATHI WIH IPOBEACHBI COOTBETCTBYOIIHE HCITBITAHUS, OATBEPIK-
JArOIMHE 3TH CBOMCTBA, HAPUMEP PACTSHKCHUE IPU MOBBIMICHHOW TEMIIEPAType,
HCTIBITAHUS HA YCTAIOCTb U T. 1.
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Tabauma 4.2.3.5.1.1
O0beM HCTIBITAHUI 171 NPU3HAHUSA NP eIPHATHS-H3T0TORUTE TSI MATEPHAJIOB

s ESH "
%: |E:9d.ea].i: : 2
= & EE R dadlésd 5 8@
o g s Bl Z B B 9 S
Q [ Z B ™ E
B S5S |g2E5Egk|E8E £ c B
e g A9 SSE\O 25;’ g oy IIpuMedanust g °E
HCIILITAaHHH %88 %m%§§§g EES EQE
Sg° |2ecgEE8|8ss 25 E
E = S I = S & = & I O &~
s ~ T = m g 2 O 5 =] Qw
Ay = e [9 = ) ©
= g ok
1 2 3 4 5 6 7
Teno TpyObL OOmu# anam3, BKIIIO-
XuMHUYeCKHH ’ i
anas (4.3.4) mpokat, or | 2X10/2 1 1 Yasi MUKPOJICTHPOBaHME 2
e OJTHOTO KOHIIa + KoBmIOBas MpoGa
Teno TpyObl
Hcnbrranus . ;E:T ’
Ha PacTsLKCHHE POKAL, 5 %10/20 2 2 40
OT JIBYX KOH-
(4.3.2)
IOB, TTOTIEPEK
HcneiTanus Ha Ompenenstiercsa R , R,
PACTIKEHHE CO TosbKko A4, RA
CHSITHEM HaIIpsi- TIPOKaT,
; P POKAL 15 x10/20| 2 2 40
JKeHUH (JUIA CTajH| OT ABYX KOH-
nocie TepMoospa-| 1oB, MoTIepeK
botkn) (4.3.2)
HcrnbiTanus Ha
CIKaTHE TOCIIe Tossko 1po-
TIpeABapUTEITh- KaL OTABYX | 5 510 /20 2 2 Onpenenserca R, R, 40
KOHIIOB, TIO- TIPH CXKATHH
HOTO PACTSDKEHHUS Hepex
(4.3.2) p
Tompxo
HcnriTanus TpybDa, 2X10 /20 ’ ’ OmnpenensteTca R, R 40
Ha cxarne (4.3.2) | oT AByX KoH- TIPH CIKATHH
IOB, TIOTIEPEK
HUcmprtanus Tonbko Tpy-
ma 3arub (4.3.9.4 | Ga, oT ABYX 2%10 /2 ’ ’ OnpeensieTcst yron 4
H 1. 3 MPpUJTOKe- KOHIIOB, zarmda
HUs 4) MoTIepeK
Hcnbitanus Ipoxar, 2 24T
Ha ynapHbIi p3- | O ABYX KOH- Temnepatypa
rud 711 MOCTPO- LOB, MOTIEPEK | 5 %10 /2 uensITanmit + 20, — 10, 108
SHHS TICPEXOTHOM Ot oaHorO 1 1L —20, — 40, - 60 °C
kpusoii (4.3.3.3) KOHITA, BIOIb
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1 2 3 S 6 7
Tonbko
HcnpiTanust Ha | mpokar, oT T
VAApHBIA H3THO | OTHOTO KOH- CMTIEPATYPa
Hocte cTapenns | 1ma (eps) 2X107/2 121, | wcmertanumii + 20, — 10, 36
(4.3.3.6) BIOJb, 1/4 —20,-40,-60°C
o TMHpPHHE
Teno TpyOHI,
Cerpe(l;‘agpz; ceprl npokar, ot | 2 X10/2 1 3
o OTHOTO KOHIIA
MeTammorpagusa | OT onHOTO
4.3.5) KOHITa 21072 ! 3
HcnbiTanus OT olHoro
Ha KOPPO3HUIO Koﬁ a 2X10/2 3 3
(4.3.9.5) H
MI;I;:L;ITKZHS}\I;;T OT oaHOTO Omnpe/eneHue
. KOHIIA, 2X10/2 10 KpHTHYECKOH 30
@392mm 1 | S b
npHIokeHuUs 4) p TeMICpATyYpHl
HcrnbiTanus I;I;H]:)I;OOHI:{Z-_ OnpenencHue
1o MeTosuke 7, r:) KOH]i[a’ 2X10/2 10 KPUTHYECKOM 30
(4.3.9.6) Hotepex TeMIIEpaTyphl
OnpenesneHue Or omHoro
TeMmeparyper | oo OnpenencHue
HYJIeBO TUTac- ek iI/I’CTa o 2X10/2 8 KPUTHYECKOM 24
TH9HOCTH NDT I; - ’61,1 TEMITEPATYPBI
(4.3.9.7) IO DY
HcnbiTanuda Ha
E;SEHZEZ%B;?; Ot otHOTO Temmneparypa
0o I/IJ'[O.}K.BP.II/IH KOHIIA, 2X10/2 12 ucnpiTanmi — 10, — 20, 36
-4 TP momepex —40,-60°C
4) u cBapHOTO coe-
quHeHus: (5.1.2)
YnbTpa3BykoBOH .
KOHTPOJb HZZ:IZH 2 X10 /20
(4.3.8.3) s
HcrbiTanue
ruapamrueckum | Besg tpy6a |2 X10 /20
napiaenuem (4.3.7)
CeapupaeMocCTh
(4.3.6) 2X10/2
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4.2.3.5.2 O6beM UCTIBITAHUN B MPOLIECCE MPOU3BOICTEA.

4.2.3.5.2.1 O6peM UCHBITAHUH B MPOLECCE MPOU3BOACTBA ONMPCACISICTCS HA-
LHHOHAJBHBIMH H MC)KIYHAPOJHBIMH CTAHAAPTAMH, NMPH3HAHHBIMH PEeTHCTpOM,
COINIACOBAHHOM JOKYMEHTAIMCH HA MOCTABKY MPOAYKUHMH W TPSOOBAHWSIMH Ha-
crofmero pasaena (cMm. tabn. 4.2.3.5.2.1). B tabn. 4.2.3.5.2.1 npuBeacH MHHH-
MaJbHO TPeOyeMBbIi 00BEM HCTIBITAHHIA.

4.2.3.5.2.2 B obmem ciayuae or ogHOM maptud B 50 TpyO [UId HCIIBITAHHIA
BBIOHPACTCS OgHA TPyOa.

ITapTHa n0/DKHA COCTOATH H3 TPYO OAHOM IJIABKH, OJHOH MapKH, OQHOTO pe-
JKMMa TepMOOOpaOOTKH, OTHOTO THAMETPA W TOJIIMHBI CTCHKH. [ Karcropuit
cramu ¢ 6azoBoi remmeparypoit — 20 °C u Hmke (cM. 4.5.1.2) ucneITanus Ha yaap-
HBIA U3rHO MPOBOAATCA HA KAKAOH TpyOe.

TommuHa mpoxara (CTCHKH TPyObl) B MAPTHH HE JOJDKHA OTIHYATHCS Oorec
yeM Ha 10 MmM. Jluametp TpyO B mapTHU HE JOJDKCH OTIHYATHCA OOJICC YEM HA
20 M. Kak mpaBuio, mpoOb! 11 HCOBITAHUH B MAPTHH JOJDKHBI OTOHPATHCS OT
MPOKaTa (TPy0) HAHOOTBINCH TONIIHHBL

Tabnuma 4.2.3.5.2.1
O0neM HCTIHPITAHHIA B MIpolfecce MPOHIBOICTBA

ey @ 2 o 5
(=] =] ~ - =
=3 E 0o 20O S IE] IO lg /E o H E\ B8 ~
s2o:3528% 288 5 5%
e &8 mqésﬁamngmég gE g
Bun H 2 g EcZSEESBERFE|IRESE S o
o @ 9 S F 5 & Bl € & s o IIpu B ox
HCTIILITAHHH %o & cs5:2885¢g 3¢l c PHMCHAHHA | ¢ o =
S B9 o o 9 o o Q =i
5 2 g =] = = = Q@ T e
T FitERIRL AL £E
2 = S g E & R 5 o 8 &
(=9 =z <
1 2 3 4 5 6 7
OOmuii aHa-
Xumuueckuit Temo TpyOsI, JIA3, BKJIFOYast
aHaIu3 HpOKar, 501 1 1 MHKpPOJIETH- 2
(4.3.4) OT OJTHOTO KOHIIA poBaHHe + KOB-
mroBast mpoda
Hcnwitanus Teno Ob1
HA pacTsDKeHHE | 1T OKaTng B’X 3071 2 2 Onpeyeinsercs 40
P POKAL, OT ABYX 1 01, 4.2.3.5.2.2) R,R,A,RA
(43.2) KOHLIOB, [IOIIepeK o7 m s
HcnsbiTanus Teno TpyOHI, 50/1 Bbazoras Temme-
Ha VIapHBIH MpOKaT, aTypa Ka- 3
yRap p (cM. 4.2.3.5.2.2) patypa Jurt
w3rub (4.3.3.4) | ot ogHOTO KOHITA TETOPHUH CTATH
Hcnbitanus
Ha Koppo3HIo! Ot oxHOTO 501 1 3 3
KOHIIa cMm. 4.2.3.5.2.2
(43.9.5) a ( )
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1 2 3 4 5 6 7
YasTpasByko- 50/50
Bo# koHTpoJib | Ilo Beet jumne
(4383) (om. 4.2.3.5.2.2)
Hcnbitanue
TH/IPABJIHYEC- 50/50
B 6:
KHM JIaBJICHH- ATpyLa (em. 4.2.3.5.2.2)
eMm (4.3.7)
HcmnbiTanue
10 METOJIHKE Or omoro OmnpefienieHue
DWTT (4.3.9.2 . 5011 1 10 KPHTHYECKOH 30
KOHIIa TOTepeK
U 1. 1 npuiio- TeMIEpaTypbl
JKeHus 4)
! HcmpiTaHusl Ha KOPPO3HIO IPOBOITCS TOJNBKO Uil TpyOompoBojoB kiacca L2 u G2
(em. 1.1.3).

4.2.4 Ucnbrranns rudkux Tpyo.

4.2.4.1 O01me NoIOKEHHS.

4.2.4.1.1 McnibiTaHust THOKUX TPYO BBINOTHSIOTCS:

B 00BEME THIOBBIX HCIBITAHHHA IPH OCBHICTCIECTBOBAHHAX PermctpoM
MIPEATIPUATHA-U3TOTOBUTE I Ha MpeaMeT oopmiicHust CBUAETENHCTBA O THIIOBOM
0JOOPCHUH B COOTBETCTBHH C 2.6.1 PYKOBOACTBA 1O TEXHHYCCKOMY HAOIFOICHHIO
3a MOCTPOUKOH M IKCIUTyaTalueH MOPCKUX MOABOIHBIX TPy OOIIPOBOOB;

B 00BEME HCIIBITAHUH B MPOIIECCE MPOM3BOACTBA THOKHUX TPYO.

4.2.4.2 TUnoOBbIC UCTIBITAHMA THOKHUX TPYO.

4.2.4.2.1 TunoBbIc HCNBITAHUS THOKUX TPYO MPOBOAATCS MO MPOrpaMMe, CO-
rmacoBaHHOM ¢ Perucrpom. IIporpamma 1omKHA OBITH COCTaBICHA HA OCHOBAHHU
Tpebosanuit [Tpapun MITT, HAUMOHATBGHBIX H/HIH MEKIYHAPOIHBIX CTAHIAPTOB
U MHO 0100pEHHOM PerucTpoM TEXHHUESCKOH JOKYMCHTALIUH.

4.2.4.2.2 TumoBble HCIBITAHUS MPOBOAATCS B LEAX MOATBEPKICHHS OCHOB-
HBIX PaCYETHBIX MAapaMETPOB TPYO ONMPEIEICHHOTO THIOPAa3MEPHOTO psiaa, AWa-
Ma30H KOTOPOTO JOJDKEH OBITh YCTAHOBJICH HCXOAA H3 CIICAYIOLIETO:

BHYTPCHHETO/BHEIIHETO THAMETPA,;

KOJMYECTBA W HA3HAYCHUS CJIOCB,

KOHCTPYKIHMH METAJUTHICCKUX H TTOJTHMEPHBIX CIIOCE;

MPOLIECCOB U3TOTOBJICHHA, B TOM YHCJIC YIJIOB HAMOTKH,

TPaHCHIOPTHPYEMOH CpebI,

BHYTPCHHCEH /BHEIIHCH TEMIICPATy PHI CPEBL,

YCIIOBHH H CPOKA 9KCILITY aTallAH.
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4.2.4.2.3 Kaxxapnit Tun ruOKuX TPyO JOIDKEH MPOHTH THIOBBIC HCIBITAHHUA,
KOTOPBIE, KaK MPABHIIO, MPOBOAATCS A0 Pa3pyLICHUI 00PA30B U TOILKHBI COCTOSATh
U3 CICAYOILCTO!

HCIIBITAHHUS HA Pa3pPhiB BHYTPCHHUM JTABICHHUEM,

HCIBITAHUA HA YCTOMMHUBOCTD (CMATHE) MO ACHCTBHEM THAPOCTATHIECKOTO
JABICHHUS,

HMCIBITAHUA HA PA3PHIB PACTATUBAIOLICH HATPY3KOM;

HMCIBITAHUS HA H3THOHYTO KECTKOCTD (MMPOBEPKH MHHHMAJIBHOTO PaAHyCa H3-
ruba rubkux Tpy0);

HCTIBITAHHS HA COMPOTHBICHHC KPYUCHHUIO.

4.2.4.2.4 Ot KaKI0TO THIA THOKHX TPYO OTOHpaeTcsa OT OTHOTO A0 TPEX 00-
Pa3LOB HA KAKABIA BHI THIIOBBIX HCTIBITAHUWHA. [IpH PpOW3BOACTBE JAHHOTO THIIA
TPyO C pa3sIMYHBIMH JHAMETPAMH JOITY CKACTCS BHIIOJIHATH UCIIBITAHHA HA TPyOax
MaKCHMAJILHOTO THAMETPA.

4.2.4.2.5 Tlo cormacoBanuo ¢ PerucTpoM COCTaB THMOBBIX UCHBITAHHN AJIA
rHOKUX TPYyO MOKET OBITH H3MCHCH B 3aBHCHMOCTH OT Ha3HA4YCHUS TPyO. Buapl
H YHCJIO MCIBITAHUH MOTYT TAKKe YTOUHATHCA PEerucTpoM Ha OCHOBAaHHH TPEI-
CTaBJIICHHOM NPEANPHATHEM-H3TOTOBUTENIEM NPEABAPUTEILHON HH()OPMALIHH. HA-
JTHYHE CEPTH(UKATOB HHOCTPAHHBIX KIACCH()UKAIUOHHBIX 0OIICCTB, MPU3HAHUSA
NPEANPUATHA-H3TOTOBUTEN U T.A.

4.2.4.2.6 MeTonpl 1 Pe3yIbTarsl THIOBBIX MCIBITAHUH JODKHBI COOTBETCTBO-
Barb TpeOoBaHMAM 2.6.5.2 PYKOBOACTBA MO TEXHUYCCKOMY HAOJFONEHHIO 3a TMO-
CTPOHKOH H 3KCIUTyaranueil MOPCKHX MOABOJHBIX TPYOONMPOBOAOB.

4.2.4.3 UcnbITanus B MPOLECCE MPON3BOACTBA THOKHUX TPYO.

4.2.4.3.1 VcnpiTanus B MpoLECCce MPOU3BOACTBA THOKUX TPYO BHIMOIHSIIOTCS
B coorBeTcTBHH C TpeboBanmsamu [ Ipasua MIIT mo omoOpenHoit Peructpom mpo-
rpamMme, pa3pabOTaHHOH HAa OCHOBAHHH HAIIMOHATIBHBIX H/HITH MEXKIY HAPOIHBIX
CTaHIAPTOB.

4.2.4.3.2 Kaxxgas ru0kas Tpy6a moClie H3TOTOBICHHS A0DKHA MPOXOAHTb!

HCIBITAHUE HA KATMOPOBKY BHYTPEHHEH MOJIOCTH TPYOBI,

HCIBITAHUC HA THAPOCTATHUCCKOC BHY TPCHHCE JABICHHAC,

HCIBITAHUC HA IPOMHOCTH CLECILICHUS (AATC3HI0) MCHKIY CIOSIMH (TOIBKO LA
CBSI3AaHHBIX THOKUX TPYyO);

BAKYYMHBIC HCITBITAHHSA (TONBKO IS CB3AHHBIX THOKUX TPYOD).

4.2.4.3.3 B 3aBHCHMOCTH OT HA3HAYCHUSA THOKHUX TPyO MO COITIACOBAHMIO C
PerucTpoM mpoBOAATCS CHCHHANBHBIC HCIIBITAHUS, 8 HMCHHO!

HCTIBITAHHUA HA 3aMEP EKTPHUCCKOTO COTTPOTHBICHHAS (1151 THOKMX TPYO C BHY-
TPCHHUM KApKACOM W IPH HCTIOJIb30BAHMHU KATOXHOM 3aIIUThI KOHLICBBIX (JUTHHIOB);
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HCTBITAHHSA HA CIIOCOOHOCTh K JKCIUTyaTalluu NPH MOHWKCHHBIX TCMIIC-
patypax — MOPO30yCTOHYHUBOCTD (MIPH HAJIWYHH YYACTKOB TPyO BbIIIC MOBEPX-
HOCTH BOJBI);

HCTIBITAHHS HA CTOMKOCTh K arPECCUBHBIM TPAHCIIOPTHPYEMBIM CPEAAM;

OTHEBBIC HCUBITAHHSA (MPH HAMMYHH YYACTKOB TPyO BBINC MOBEPXHOCTH
BOZBI).

O0BeM CIICITHAJIBHBIX HCTBITAHHI COIIACOBBIBACTCS C Perucr POM, HCXOO U3
YCIIOBUH 3KCILTy aTalUu TPYO.

4.2.4.3.4 MeToas! U pe3ybTaThl HCTILITAHUIN JOJDKHBI COOTBETCTBOBATH TPE-
6oBanmsM 2.6.5.3 PyKOBOACTBA MO TEXHHYCCKOMY HAOIFOACHHUIO 32 MOCTPOUKOM H
JKCIUTyarauei MOPCKHUX MOABOJHBIX TPy OOIPOBOAOB.

4.3 METOJIBI UCTIBITAHUA CTAJIBHBIX ITIPOKATA Y1 TPYB

4.3.1 O0mue TpedoBaHMUSL.

HcnbrtaHus mpokara u TpyO, €CIIH HE OTOBOPEHO HHOE, JOJDKHBI BBHIOTHATHCS
B c00TBETCTBHH C TpeOoBaHmsamu [Tpasuna MITT, pasa. 2 yactu XIII «Marepuaisp
TIpaBun kIaccH(UKADUH H MOCTPOHKH MOPCKHX CyAOB, MMPU3HAHHBIX PerucrpomM
HAIMOHAJBHBIX MM MEKAYyHAPOIHBIX CTAHIAPTOB M CONNIACOBAHHOH Perucrpom
JOKYMCHTALIUH.

4.3.1.1 MexaHnu4ueCKHe HCIBITAHHA HA TPyOaX MOIDKHBI BBINOJHATHCS IO-
ClIe TePMHYECKOH 00pabOTKH, PACKATKH M OKOHYATEIbHON (DOPMOBKH H JTOJDKHBI
VAOBICTBOPATH TPSOOBAHMAM HAIMOHATBHBIX MM ME)KAYHAPOAHBIX CTAHAAPTOB
w/unmu ogoOpenHoi Perucrpom moxymenramuu. st tpy® muamerpom 300 MM u
60see 00pa3IB A7 MEXaHHICCKHX HCIBITAHAH, €CIIH HE OTOBOPEHO HHOE, OTOH-
PparoTCs MapauieIbHO OCH TPYOBL.

4.3.1.2 Ot60p mpod OT HmpoKara, B 3aBUCHMOCTH OT KATCTOPHH U YPOBHS
HPOYHOCTH CTAJIH M BUJA HCTIBITAHUH, POU3BOIUTCS B COOTBETCTBHH C TPeOOBA-
Husmu 3.2.5, 3.13.5 u 3.14.4 yactu XIII «Marepuanspy [TpaBun k1accupuranuu
U MOCTPOMKH MOPCKHX CyZoB, pasd. 2 yactu XII «Marepuamsp [IpaBun kimac-
cupuxanuu, mocTpoiiku u odopyrosanus [IBY/MCII ¢ y4eTOM H3JI0KCHHOTO B
HACTOSIIIEM Pa3aere.

4.3.1.3 O0pa3us!l A1 HCHBITAHUN HA PACTSDKCHHC U YAAPHBIH U3THO JOJDKHBI
H3TOTABIMBATHCA B COOTBETCTBHH C TpeOoBaHmsamu 2.2 yactu XIII «Marepuaisn
ITpaBun kIacCH(pUKALMY U MOCTPOHKH MOPCKHX CYZIOB.

4.3.2 UcnbITaHUSI 0CHOBHOTO METAJLUIA HA PACTSIKEHIE H CXKATHE,

4.3.2.1 VicipITaHUA Ha pacTsHKCHHE JIMCTA MPOBOTCS HA INIOCKHX 00pa3uax
HOJTHON TOMIuHEL [TpoOBI BRIPE3arOTCA TAKAM 00pa3oM, 4T0OBI cepeautna pabo-
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yeif yacTi 00pa3oB HAXOAMIACH HA PACCTOSHUM 1/4 MIUPHHBI OT Kpast JUCTa, 00-
Pa3LBl PacHOIAratOTCA MONMCPEK HAPABICHHS MMPOKATKH.

4.3.2.2 HcnbiTaHusA Ha PaCcTsHKCHHE TPYOBI MPOBOIATCSA IJIS TOJIIMHBL JI0
32 MM — C NIPaBKOH 3aroTOBOK, A1 OOJBIIMX PAa3MEPOB JOMYCKAFOTCS WCIBITA-
HI [UIHHAPHYSCKUX 00PA3LOB C MPABKOH TOJBKO 3aXBATHBIX YACTEN 3arOTOBOK.
ITpoOsl OT CBApHBIX TPYO BBIPE3AOT TAKHM 00Pa30M, YTOOBI CCPEAUHA PAabOUCH
yacTu 00pa3LoB pacmoJiarajaach Ha 3 4aca oT mBa TpyOsL.

4.3.2.3 OCHOBHO} METAJI HCIBITHIBACTCA HA CHKATHC MOCIIC MPEABAPHTEIIb-
HOTO PacTsDKEeHMA HA 2...5 % C IENbI0 ONMpeAeCHN Mpeeia TeKkyuecT (3ppexr
baymmunrepa).

4.3.2.4 OCHOBHOH MeTaI TPYOB! HCHBITHIBACTCS HA CKATHE HA ABYKPATHBIX
LIHIMHAPHYCCKUX 00paslax, NpH H3rOTOBJICHAH AOMYCKACTCS MPABKA TOJIBKO 3a-
XBATHBIX YaCTCH.

4.3.2.5 JlomyckaeTcs CHI)KEHHE MPEAeaa TCKyUeCTH Ha Ckarue 10 20 % mo
CPABHEHHIO C MHHHMAJIbHBIM IPEJCTIOM TEKYUESCTH HAa PACTSDKCHHUE, €CIIH HHOE HE
yka3aHo Peructpom.

4.3.3 UcnbITanust HA YIapHbIi U3rud.

4.3.3.1 TIpoOsI BBIpE3a0TCA OT MPOKATa HA 1/4 MIMPHHBI JIHCTA H OT CBAp-
HOM TpyOB! Ha 3 yaca oT mBa. MicnbITaHUS MPOBOAATCSA HA 00pa3uax ¢ OCTPHIM
Hazpe3oM. Kpome paboThI yaapa OMpenesiseTcsi MPOLEHT BA3KOM (XPYIMKOif)
COCTaBJIAIOIIEH.

4.3.3.2 McnbITanus Ha yAApHBIN H3rHO s cramu kareropud F (oM. 4.5.1.2),
IPY IIEPBOHAYATILHOM OCBHICTECIHCTBOBAHWA IMPOH3BOACTBA, JOJDKHBI BBINOJI-
HATBCS TOTOTHUTETBHO TpH — 80 °C.

4.3.3.3 Ilpu uCHBITAHUAX HA YAAPHBIA W3THO, IPU MEPBOHAYATBHOM OCBHJIE-
TEIbCTBOBAHMH IMPOHM3BOACTBA TPYO, C LETBI0 MOCTPOCHHS «KPHBOH MEPEX0a,
TpeOyeTCsl BBIIOJHEHUE HCIIBITAHHH, KAK MUHHMYM, NIPH TPEX TEMIIEPATy pax H3
YKa3zaHHBIX B Ta0n. 4.2.3.5.1.1. Peructp moxkeT moTpeOOBaTh MPOBSACHHS THX
HCTIBITAHUH KaK HA METAJUIC IPOKATA, TAK M HA METaJLIE TPYO.

4.3.3.4 B mpouecce mpou3BoACTBA TPYO MOA TEXHHYCCKUM HAOMIONCHHEM
Perucrtpa ucnbiTaHus Ha yJApHBIH H3rHO CIEAyET MPOBOAUTH NMpHU 6a30BOH AIL
JAHHOM Kareropuu craym temmeparype (cm. 4.5.1.2).

4.3.3.5 B ciyyae mpuUMEHEHHSA MAapOK CTalH, HE PEIIAMEHTHPOBAHHBIX
[IpaBunamu, HCHBITAHHSA MOTYT NPOBOJUTCA IPH PAcYCTHOH TeMmeparype.
Temmeparypa HCOIBITAHUA ONPEIETACTCS MPH COMIACOBAHMM JOKYMCHTALMH HA
nocTaBKy TpyO. C nespro CpaBHUMOCTH PE3yJIbTaroB AU PA3IHYHBIX MApPOK CTa-
JIM 32 TEMIEPATyPy MCIBITAHUI MPHHUMACTCS TEMIIEPaTypa, OKaimas K Kpar-
Ho#t 10 °C.
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B moboM ciyuae, TeMmeparypa MCHBITAaHHH yKa3bIBae€TCA B cepTH(HUKATax
Ka4eCTBA MPEANPHATHSL

4.3.3.6 HcnipiTaHus Ha 4yBCTBHTCIBHOCTh K MEXaHHYECKOMY CTAapPCHHIO
MPOBOAATCA NMPH NECPBOHAYAJTILHOM OCBHACTCIBCTBOBAHHH NMPOWU3BOACTBA HA
00pa3nax, H3TOTOBJICHHBIX U3 MPOKATa, MPOOEI OTOMPAOTCSA AHAJOTHYHO MPO-
06aM Ha ymapHsii m3ru6. [TomOCH MeTamna, U3 KOTOPBIX BIIOCNCICTBHHU BbI-
pe3aroTcs 00pa3ubl, MOABEPrarTCsa AePOpPMaIK PACTHKCHUEM HA BEJIUYUHY,
COOTBETCTBYIOMIYI0 MAKCHMAJIBHO IJOIYCTHMOH mpu rudke TpyO, 0OBIMHO 10
5 %.

H3roToBieHHBIC W3 MOABEPrHYTHIX AC(HOPMALMOHHOMY PACTsDKCHHUIO IMOJIOC
00pasLbl HA YIAPHBIH H3THO MOAJICKAT PABHOMEPHOMY HArPEBY (UCKYCCTBEHHOMY
crapenuto) Ha 250 °C ¢ BBIOCP)KKOH IPH 3TOH TEMIIEPAaType B TCUCHHUE Yaca C IOo-
CICAYIOIIUM OXJTKACHHECM HA BO3IyXE.

HcnsITanns 31HX 00pa3oB HA YAAPHBIH H3THO MPOBOIATCS NMPH KOMHATHOH
temmeparype (B mpeaenax 18..25 °C) u mpu 6a30BO¥ Temmeparype, COOTBET-
CTBYIOIICH 3aBICHHOM KaTeropuu CTaay. ECiu He 0roBOPEHO HHOE, HCIBITAHUA
BBIMOJTHAFOTCS TPH MEPBOHAYATIBHOM OCBHICTEILCTBOBAHUM IPEINPUATHSI U B
CIy4asX BHECCHHS M3MECHCHUH B TEXHOJIOTHMIO IIPOM3BOJACTBA CTANH, A TAKKE IO
TpeOOBAHMIO HHCIICKTOPA PErHCTPa, B COMHUTEIBHBIX HIIH CIIOPHBIX CIyYasx, OT-
HOCSIIUXCS K KAYCSCTBY MPOKATA.

4.3.4 XuMH1eCKHii aHA/U3, Cerperanusi Cepobl.

ITpoObl [T XHUMHYSCKOTO AHAIHM3a W CETPEralldyl CEPhl BBIPE3AIOTCS OT
CEpenuHBI 0 IIHPHHE JHCTA, B CIyYac CBAPHOHW TPYOBI — HATIPOTHB CBAPHO-
O HIBA.

4.3.5 Merannorpadgmus.

4.3.5.1 MakpOoCTpYKTYPHBIH aHAIH3 MPOBOJUTCA C LEIbIO ONpPEACICHHS
CTPYKTYPHI A¢(HOPMHPOBAHHOTO METANIA, HAPYIICHUH €T0 CIIOIIHOCTH, IIPHCY T-
cTBus (p1okeHOB U T. 4. Kak mpaBuiio, MakpOCTPYKTYPHBIN aHAIN3 BHINOTHACTCS
Ha MOTEPSYHBIX 00Pa3Lax, OTOOPAHHBIX OT HAYaJIa TOJIOBHOTO MOJYIIPOAYKTA HIIH
TOJIOBHOM 4acTH packara. Ecim He ykazaHO MHOE, NPOBEACHHE MAKPOCKONHUYE-
CKOTO aHATM3a TPEOyETCsI MPU MEPBOHAYATLHOM OCBUICTEILCTBOBAHHH IIPEATIPH-
SITHS, TPH BHCCEHUH U3MCHCHHI B TEXHOJIOTHIO MPOU3BO/CTBA H, IO TPCOOBAHHUIO
HHCIIEKTOpa PEerucTpa, B COMHHMTEIBHBIX HIH CHOPHBIX CIyYasX, KACAFOIIUXCS
Ka4yeCTBA MOCTABIIEMOTO MPOKATA.

4.3.5.2 MuKpOoCTpy KTYpHBIH aHATIH3 MPOBOAUTCSA C LEIBIO ONPEACICHUSA pa3-
MEpPOB 3¢PHA CTAJIH.

Jlns MeTamorpaduaeckoro aHamu3a mpodsl otouparorcs ot 1/4 + 1/8 mm-
pHHBI IHMCTA ¥ HA 3 yaca or 1Ba TpyOsl. DoTorpaduu JODKHBI MPEACTABIATH
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CTPYKTYpPY Ha MOBEpXHOCTH, 1/4 w 1/2 tommuusl nucta. Muxpodororpaduu
JOJDKHBI OBITH BBIMOTHEHHI pH X100 1 X400 yBemmuennu. OnpenemnaeTcs pas-
Mep 3¢pHA H HCXOTHOE 3¢PHO. ECii He yKa3aHO HHOE, MPOBESACHHE MUKPOAHAIH-
3a TpeOyeTcs MpH MEPBOHAYATLHOM OCBHACTCIBCTBOBAHUH NPEINPHUATHS, NPH
BHECCHHH U3MCHCHHH B TEXHOJIOTHIO MMPOU3BOACTBA U, IO TPCOOBAHHIO HHCIEK-
TOpa Perucrpa, B COMHHTEIBHBIX H CIIOPHBIX CIy4asX, KACAOIMXCSA KA4eCTBa
MOCTABILIEMOTO MPOKATA.

4.3.6 CBapuBaemMocCThb.

HcnbiTaHus HA CBAPUBAEMOCTD MPU MEPBOHAYATLHOM OCBHICTEILCTBOBAHHI
MPEATPUATHS BBIMOIHIIOTCS B COOTBETCTBUH C TpeOoBanmwsamu 5.1.2.2 u 5.2.4.
HcnbITanns Ha CBapHBAGMOCTD, CCIIH HE OTOBOPEHO HHOE, JOJDKHBI OXBATHIBATH
BCC MPHUCMIICMBIC MCTOABI CBAPKH, BKIIIOYAA U3TOTOBJICHHC pr6BI, MOHTAX TPy-
60onpoBOJA U PEMOHTHYFO CBApKy. JI0/DKHA OBITh MPESACTABICHA HCOOXOIUMAST HH-
(hopMarys 0 moCIECBAPOIHON TepMOOOPAbOTKE.

4.3.7 UcnbITanue ruipaBIndeCcKuM AaBJICHUEM.

Kasknas TpyOa moaBepracTcsi HCTILITAHHSM THAPABIHYCCKHM JABICHUEM.

Jlo/oKHBI OBITH TIPEIOCTABJICHBI JAHHBIC O METOJE PACUCTa HCIBITATEIIBHOTO
JIABJICHHUA.

O0opyaoBaHUE A1 MPOBESACHHS HCIIBITAHAHN JOJDKHO OBITh HAIC)KAIIAM 00-
Pa3oM HOBEPEHO.

OrtuyeTHAs JOKYMEHTAIH JOJDKHA COACPIKATh CBEICHI O MIPHIIOKECHHOM JaB-
JICHHMH U MPOJOJDKHTEIbHOCTH MCTIBITAHHH I KAsKAOH TpyObl. BpeMs BBIIC)KKH
TPU UCTIBITATEIbHOM JABJICHHH JOJDKHO OBITh HE MeHee 10 c.

JlomycKkaeTcss He MPOBOJUTH HCIBITAHHMS THAPABIMYCCKHM JABICHHEM HA
Tpy0Oax, u3rotoBicHHBIX HAa U 1 O-00pa3HbIX THOOYHBIX mpeccax. B atoMm ciayyae
TIPEIOKCHHBIH AJIBTCPHATHBHBIA METOA MPOBEPKH MPOYHOCTH W CIUVIOIIHOCTH
TpyO HMOMICIKUT OTACIPHOMY COIVIACOBAHHUIO PEerucTpoM mocie mpeaoCTaBICHHS
JAHHBIX, CBHACTCIBCTBYFOIIMX O PABHOZHAYHOCTH MCTOJOB.

4.3.8 Hepa3pymaromuii KOHTPOJIb.

4.3.8.1 KoHTponmb OCYIIECTBIACTCS B COOTBETCTBHH C IPHU3HAHHBIMH
PeructpoM HAMOHATHHBIMH H /HJTH MEKAY HAPOIHBIMH CTAHIAPTAMH.

ITpouexypbl KOHTPOIA (TEXHHYCCKHE METONBI, MAPAMETPBI, YyBCTBHTCIIb-
HOCTb, KPUTEPHH) NPHUMCHSICMBIC H3TOTOBHTEJIEM, JOJDKHBI OBITh COTIACOBAHBI C
noTpeduTEICM.

4.3.8.2 Konrpomo mnoasepraercs kakaas TpyOa. KOHTpOms BEIMONHACTCS
TIOCJIE TIPABKH B XOJIOMHOM COCTOSIHHH, (JOpMOBaHHUS, TEPMOOOPAOOTKH H PacKaT-
ku. TIpouenypa KOHTPOJI KOHLOB TPYO U MPOAOIBHBIX CBAPHBIX IIBOB COINIACY -
FOTCS OTACIBHO C y4eToM 5.3.2.
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4.3.8.3 Ynerpa3ByKOBOM KOHTPOJIb MPOKATA OCYIIECTBIACTCA I KOKAOTO
THCTA/TPy OBL

4.3.9 CnenuaJibHBIC HCOLITAHNSA,

4.3.9.1 B Tabn. 4.3.9.1 npeacrasneHsl TPeOOBAHKS IO HOMCHIUIATYPE CIIELH-
ABHBIX HCIIBITAHAHA OCHOBHOTO METAJIIA B 3ABHCHMOCTH OT KaT€TOpHHU TPyOompo-
Boa0B (cM. 4.1.3). Crambs MOKeT OBITH AOMYIICHA K IPOH3BOACTBY TPy OOIPOBOAOB
TOJIBKO MOCJIC MPOBEACHHS CIICIUAIBHBIX, YKA3AHHBIX B TA0J. 4.3.9.1 HCIIBITAHMIA.
ITo TpeboBanuio Perucrpa 00beM CHEIUATBHBIX HCIBITAHHN ITPH IEPBOHAYAIIB-
HOM OCBHJICTEJI,CTBOBAHHY NMPOHU3BOACTBA MOKET OBITH YBEIHUCH A1 TPYOOIpO-
BOJIOB JIFO0O0H KATCTOPHHL.

MunnmanbHbIi TpeOyeMblii 00beM CIIENHATBHBIX HCTIBITAHHH OMPEACIACTCS
MO COTTIACOBAHHMIO C PETHCTPOM C yUETOM CTAOMIIBHOCTH CBOMCTB MOCTABISICMOTO
METAJUIA H KJIacca TpyOompoBoaa.

Tabnuma 4.3.9.1
HoMeHKIATYpa CIIEIMAIGHBIX HCITBITAHMIA /IS TIOABOIHBIX TPYGOIPOBOIOR

VYposens 1 YpoBeHb 2 VYposenb 3
I'pynna L HcnpiTanus Ha KOPPO3HIO, DWTT,
(KMKOCTE) He tpebyiores CTOD CTOD
I'pynna G DWTT HcnbiTaHus Ha KOPpPO3HIO, DWTT,
(ras) DWTT, CTOD CTOD

[Ipumeuanus: 1. UcnpiTaHHs HA KOPPO3HIO BKIIIOUAIOT UCTIHITAHUS HAa CTOMKOCTH K CYJIb-
(hunHOMY PACTPECKHUBAHMIO MO/ HANPSDKCHASM W HA CTOMKOCTh K BOIOPOMO-HHAYIIUPOBAHHOMY/
CTYIIEHIATOMY PacTpeCKUBAHUIO.

2. TpeGoanusa no DWTT sesrorcst oGs3aTe/IbHBIME TOJIBKO U1 cTayii Kateropud PCT36 u
BhIIIe, UL TPYO ¢ AraMetpom 300 MM 1 Goree.

3. Tpebopanmsa mo CTOD spiaroTes 0043aTe/IbHBIME JUT BCEX MapOK CTaJld M TOJIIHH, JUIs
TpyOonpoBoos ypoBHeH TpeGopanuii 2 u 3 (kiacesl L2, L3, G2, G3).

4.3.9.2 OnpenencHue KPHTHUCCKOH TEMIIEPATYPBI XPYNKOCTH MO METOLY
DWTT.

ITpoBy (3aroTOBKY) AT H3TOTOBJICHHA 00Pa3LOB OT TPYOBI CICAYET BBIPE3aTh
MOTIEPEK MPOAOIBHOM OCH TPYOBI, OT JINCTA — MEPNCHANKYJSIPHO HAMPABJICHUIO
MPOKATKH.

Kak nmpaBumo, ucmeITaHus BRIMOJIHAIOTCS HA METAJIC TPYOBI TIPH EPBOHA-
YAJIbHOM OCBHJCTEIBCTBOBAHHH MPOM3BOACTBA TPyO. YCIIBITAHUSA TAKKE MOTYT
OBITH BOCTPEOOBAHBI MPH NCPBOHAYATEHOM OCBHJICTCILCTBOBAHME MIPOHU3BOACTBA
MPOKATa.

55



Meroauka U KOJIMYECTBO HCIIBITAHHN, CXEMbI BRIPE3KH 00pasIOB YKA3aHBI B
nyHKTE | IpHIoKeHHA 4.

4.3.9.3 OrmpenencHUe XapaKTCPUCTHK TPEIIMHOCTOMKOCTH  METajlIa
(CTOD).

ITpoOs! BeIpe3aroTcs oT 1/4 + 1/8 mmpuHEI IUCTA U HA 3 Yaca OT [mIBa TPYOHI.

Mo yemotpeHuto Peructpa komuuecTBo TpyO, THCTOB OT IUIABKH, IPESI0CTAB-
JBICMBIX K HCIIBITAHWAM H UX TOMIHWHA, a4 TAKXKEC TEMIICPATY PbI HCIBITAHHH MOTYT
ObITh U3MCHEHBI, B 3aBHCHMOCTH OT IPEAINOJIATacMOr0 MPHUMCHEHHS CTATH HIIH
YCIOBHUH 3aKa3a.

Onpenenenns, oOmue TpeOOBaHMU K 0TOOPY MPoO W M3TOTOBICHHIO 00pa3-
1I0B, 000PYIOBAHHIO H3I0KEHBI B pasa. 2 yactu XII «Marepuansy [TpaBun kiac-
cuduxanuu, mocrpoiiku u odopyxosanus [I6Y/MCIL

Meroauka ucnbrranuit CTOD npuBOAXTCS B MyHKTE 2 MPHIIOKEHES 4.

Kax npaBuio, HCIIBITAHKS BBIMOHSIOTCS HA METAJLIE TPYO MPH MEPBOHAYAITb-
HOM OCBHICTEJILCTBOBAHHU IMPOU3BOACTBA TPyO. VICHBITaHHA Takke MOTYT IpPO-
BOJMTHCS IIPH MEPBOHAYATIEHOM OCBHU/ICTCILCTBOBAHIY IIPOM3BOACTBA MMPOKATA.

4.3.9.4 OmnpeacneHue CMOCOOHOCTH K BOCHPHATHIO IUIACTHYCCKHX -
(opmanuii.

Kak mpaBuio, HCIIBITAHUS BBHIMOIHAIOTCA HA METaJUIe TPYOBI PH MEPBOHA-
YaJbHOM OCBHACTCIILCTBOBAHUH IPOHU3BOACTBA pr6 HcneiTanusa Taxke MOTYT
OBITH BOCTPEOOBAHBI NMPH MEPBOHAYAIBHOM OCBHACTEIHCTBOBAHHH MPOU3BOA-
CTBa MPOKATA.

Meroauka HCIIBITAHUH MPUBOAMTCS B My HKTE 3 MPHIIOKSHHUA 4.

4,3.9.5 VcnbITanus Ha KOPPO3HIO.

HcnbiTaHus BHIMOTHSIOTCA NMPH HAJIMYAU COOTBETCTBYIOIIMX JOIOTHUTE -
HBIX TPeOOBaHMI B 3aKa3HOH MOKyMEHTamuu norpedurena. McnbiTaHusa BhIOI-
HSIOTCS IIPH NMEPBOHAYAILHOM OCBHACTEIbCTBOBAHWH IPOU3BOJACTBA TPYO M B
TIPOLIECCE MOCTABKH.

Eciu He YKa3aHO HHOE, HCTBITAHUSM MOJBSPTAIOT MO TPU 00pa3na OT KAKI0H
mapTHH TPYO.

4.3.9.5.1 OnpenencHue CTONKOCTH K CYTB()MIHOMY PACTPECKHUBAHHIO MO HA-
MPSDKCHAEM.

Meroauka HCIBITAHUH MPUBOAUTCS B Iy HKTE 4 MPHIIOKCHHUA 4.

4.3.9.5.2 OnpenencHue CTOMKOCTH K BOAOPOAO-HHIY HHPOBAHHOMY/CTYIICH-
YaTOMy PacTPECKHBAHHUIO.

Meroauka HCIBITAHUH MPUBOAUTCS B Iy HKTE 5 MPHIIOKCHHA 4.

4.3.9.6 VcnpITanus A1 ONPECIICHHUS TEMIICPATYPhI BA3KO-XPYIIKOTO Mepe-
xoma T,,.
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ITpoGsr BhIpe3aroTcst OT 1/4 mmMpuHBI THUCTA. PErHCTP MOMKET HMOTPEOOBATH
NPOBEICHHU HCTIBITAHMIT IIPH IIEPBOHAYATEHOM OCBHACTEIBCTBOBAHHA MPOU3BOI-
crBa i Tpy©O xnaccor L3 u G3, ¢ TommHON CTCHKH paBHO# 1 6oJee 40 M.

Ompenenenus, odmue TPeOOBAHUSA K IPOBCACHHIO HCIBITAHANH M H3TOTOB-
JICHHIO 00pa31oB, 000PYOBAHHUIO H3JI0XKEHHI B pa3d. 2 dyactu X1 «Marepuaispy
INpaBun knaccuduranum, moctpoiku u odopynosanus [TBY/MCIL

4.3.9.7 UcnblTanus 1 OMPEACIICHUS TCMICPATyPhl HYJICBOH IIACTHYHO-
cru (NDT).

IIpoOs1 BeIpe3arorcs ot 1/4 + 1/8 mmpuHbI MMCTa M HA 3 Yaca OT IBa TPyObL.

Peructp MokeT moTpeOOBATH MPOBSACHHUS HCTIBITAHHIA IPH MEPBOHAYATIEHOM
OCBHACTCILCTBOBAHUH MPOU3BOACTBA I TPyO kmaccoB L3 u G3, ¢ TommuHOM
CTCHKH PaBHOH u Oojee 40 Mm.

Omnpenenenus, odmue TPeOOBAHUA K MPOBCACHUIO MCHBITAHWN M H3TOTOB-
JICHHIO 00pa3LoB, 000PYOBAHHUIO H3JIOXKEHHI B pas3d. 2 dactu XII «Marepuaisp
TIpaBun knaccudurarmu, mocrpoiiku u 06opynosanus [I6Y/MCII.

4.4 BBIbOP MATEPHUAJIOB U3 CTAJIX

4.4.1 B obmemM ciay4yae BBHIOOP MATEPHAJIOB W3 CTANH OCYIIECTBIBICTCA
B COOTBETCTBHH C TPeOOBAHMAMH pa3Ad. 2 U 3, a TAKKE C yUYETOM TpeOOBa-
Huit 4.1 u 4.5.

4.4.2 XapakTCpHCTHKU CTATH, HMPHMCHACMOH M1 MOOBOTHBIX TPyOOIpo-
BOZOB, JO/DKHBI COOTBETCTBOBATh OCOOCHHOCTSIM NMPUMEHEHHUS U PEKUMAM JKC-
Iiyaramuy Tpyoompoeoaos. Crams A0DKHA 00SCHEYMBATH KOHCTPYKTHBHO-
TEXHOJOTHYECKYIO MMPOYHOCTH TPYOOMPOBOIOB 11 TPAHCIIOPTUPOBKH YIJICBOIO-
POZOB NpH 33 JAHHOH MHHHMAJIBHOM TEMIIEPATyPe SKCIUTYaTALlMH U SKCILIYaTalu-
OHHBIX Harpy3Kkax. JI0JDKeH NPHHUMATHCS BO BHUIMAHHUE 3aI1acC HA ACTPATALIIIO Me-
XaHHYECKUX CBOHCTB B IPOIIECCE MHOTOJETHEH IKCIUTy aTalliy TPy OOMPOBOIOB.

4.4.3 Kareropus cranu [ TpyOOmpoBoa (WM €ro y4acTka) JO/DKHA Ha-
3HAYAThCS B 3aBUCHMOCTH OT YCIOBHH 3KCIUTyaTalWd TPyOOIPOBOAA/yUacTKa
(HauMeHBpIAA OMDKAWIIAS BEIMYHMHA W3 PAAA BEIHUYMH TEMIIEPATYp, YKa3aH-
HbIX B 4.5.1.2).

Ecmu He OTOBOPEHO HHOE, MHHUMAJIBHASI TEMITEPATYPa I IOABOAHBIX TPY-
OonpoBoaoB mpuHHUMaeTca paBHOM — 10 °C, KpoMe Y4aCTKOB, HAXOAIIUXCS B
30HE IOJTHOTO MMPOMEP3aHHUS U IEPEMECHHOTO CMAYHBAHHUS.

4.4.4 TInakupoBaHHAA CTATb 11 TPYOOIIPOBOJOB HA3HAYAETCS C YUETOM TpE-
6oBanmit 3.17 yactu XIII «Marepuans [IpaBut KIacCH(HKALMH ¥ TOCTPOHKU
MOPCKHUX CYZOB.
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4.5 CTAJIb JUTS [TIOIBOIHBIX TPYBOITPOBOJIOB

4.5.1 O0mue noJIo:KeHusl.

4.5.1.1 TpeOoBaHus HACTOSAIIEH IJ1aBbI PACHPOCTPAHSIOTCA HA CBAPUBACMYIO
JIMCTOBYIO M TPYOHYIO CTaJb A1 MOJBOJHBIX TPYOOIPOBOAOB, MOICIKAIMHX TEX-
HUYECCKOMY HAOFOICHUIO PH HX H3TOTOBJICHHH.

4.5.1.2 BeeaeHs! cneayromue 0003HAUYCHHS KaTeTOpuii (MApoK ) CTaJH:

.1 cTamp A1 MOABOAHBIX TPYOOIPOBOAOB NEPEA HAMMCHOBAHHEM HMCEET CHM-
o PCT.

.2 manee — 0003HaYCHHE YPOBHS MPOYHOCTH CTAJIH.

VYpoBeHb MPOYHOCTH ONPEACISICTCA B 3aBHCHMOCTH OT TPeOyeMOTO MHHH-
MAJIbHOTO 3HAYCHHS MPE/ENA TEKYYCCTH:

CTab HOpPMaJbHOH ImpoyHocTH — 235 MIla

(YPOBCHb MPOYHOCTH B 0003HAYCHUH OTCYTCTBYET),

CTaJIb MOBBIECHHON MpoyHOCTH — 315 MITa, 355 MIla, 390 MIla

(B 0603HAYCHUH CTAIH COOTBETCTBEHHO YKA3BIBAIOTCA: 32, 36 1 40),

cTanb BbICOKOM mpouHoctH — 420 MIla, 460 MIIa, 500 MIla, 550 MIla,
620 MI1a, 690 MIla

(B 0003HaYCHNH CTAJI COOTBETCTBEHHO yKa3biBaroTCs: 420, 460, 500, 550,
620, 690);

.3 mocIe yKa3aHHA YPOBHS MPOYHOCTH MOMKET IPHBOAUTECS OYKBEHHOE 000-
3HAYCHME TeMIepary pHoH kareropuu cramy: B, D, E, F, moarsepixaaromee mpose-
JICHME MCIILITAHUH CTAIHM HA yAApHbIN H3rub coorBercTBeHHO, Iipu 0 °C, — 20 °C,
—40°Cu- 60 °C (6a3oBas TeMneparypa crami — 7).

Hna ctamu, ucnbiraHHOR nipu —10 °C OykBeHHOE 0003HAYCHHE TEMIICPATY P-
HOM KATETOPHH HE MMPUBOIUTCS,

.4 MApPKMPOBKA MOKET 3aBEPLIATHCA 0003HAUCHHEM W — CTaNb ISl CBAPHBIX
TpyO. [IprMeps1 0003HAUCHHIA:

PCTW: cramp a1 CBapHbIX TPYO C MHHHMAJIBHBIM TNPENCIOM TEKY-
yectu 235 MITa, remneparypHas kareropust — 10 °C;

PCTE40: cramp am1 GECIIOBHBIX TPYO ¢ MHHHMAJBHBIM TPEICIOM TEKY-
yectu 390 MIa, remnepatypHas kareropus — 40 °C;

PCT550W: cramp a1 CBapHBIX TPYO C MHHHMAJBHBIM NPEAETIOM TEKY-
uectH 550 MIa, remnepatypHas kareropus — 10 °C.

TeMneparypHas KaTeropus OTHOBPEMEHHO ONPENEIIICT 0A30BYI0 TEMIICpATY -
py 7, ucnbrranuii Ha yaapusii u3rud, CTOD u DWTT: 0 °C, - 10 °C, — 20 °C,
—-40°Cu-60 °C.

4.5.1.3 JlomyckaeTcs, mociae CHEIHATbHOTO PACCMOTPEHUs PerucTpom, mo-
CTaBKa TPyO M3 CTAH B COOTBETCTBUH C TPEOOBAHUSIMH HALIMOHAIIBHBIX H MEKIIY -
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HAPOAHBIX CTAHAAPTOB. [IpH 3TOM MO CICIHATBHBIM PACCMOTPCHHEM, KPOME CO-
MOCTABJICHHS CIPABOYHBIX NMAPAMETPOB, MOHHMAETCSA BO3MOXKHOCTD ITPOBEACHHS
JOTIOJTHHUTETHHBIX HCTIBITAHUH, KOTOPBIC MOTYT HOATBEPAUTH COOTBETCTBHC CTAIH
YHOMAHYTBIM BBIIIC KATCTOPHAM H €€ MPUMCHUMOCTD O HA3ZHAYICHHIO.

B 1abn. 4.5.1.3, cocTaBaeHHON Ha OCHOBAHHU COMOCTABICHUS MMPOYHO CTHBIX
XapaKTePUCTHK, TPHBOAATCA COOTBETCTBYIOINNEC AHAJIOTH OTCUCCTBEHHBIX U 3a-
PyOCIKHBIX CTaICH.

Ta6nuna 4.5.1.3
CooTBeTCTBHE MAPOK CTAJIH, TOCTAB/ISIEMBIX 110 0Te4eCTBEeHHLIM H 3apy0e:KHBIM CTaHAapTaM

M’{I{Ha;‘;;zzzzlimﬁ;gg njz::uos HanuonanbHeIit Kiace 3apyGexHbIi Ktace
5 cootperctsiu ¢ Tpasmramu MITT HPOYHOCTH TPYOHOM CTAH | NPOYHOCTH TPYGHOM CTaIH
PCT(W) K38, K42 B
PCT32(W) K50 X46
PCT36(W) K52, K54 X52
PCT40(W) K55 X60
PCT420(W) K56 X65
PCT460(W) K60 X70
PCT500(W) K60, K65 X70, X80
PCT550(W) K65 X80
PCT620(W) K70 X90
PCT690(W) K80 X100

4.5.2 XuMu4ecKkuii cocTas.

4.5.2.1 Xumuieckuii cocTas cramd W HOpMbl C__ H P JODKHBI YAOBIET-
BOpATh TpeOoBaHWIM Talnm. 4.5.2.1-1 — s TpyOHOTO JIMCTA M CBAPHBIX TPYO;
1abmn. 4.5.2.1-2 — x5 6eCIIOBHBIX TPYO.

XUMHYECKHI COCTaB MOMKET COOTBETCTBOBATH TPESOOBAHMSM IMPU3HAHHBIX
PeructpoM HanuMOHATBHBIX, MEXKIY HAPOJHBIX CTAHAAPTOB. B MF000M Cliyvae Xu-
MHYCCKHMH COCTaB CTAIH MOJICKUT CONIACOBAHUIO C PETHCTPOM Ipu mepBOHA-
YaJIbHOM MPU3HAHMHU MMPOM3BOACTBA HA KOHKPETHYIO MPOIY KIHIO.

4.5.2.2 B mpouecce mMpoW3BOACTBA KOHTPOIHPYETCA XHMHUYCCKHH COCTaB
mpokara u TpyO (CBapHBIX ¥ OCCIIOBHBIX).

4.5.2.3 Onpenenenue C_ ABIACTCA 00A3aTEIBHBIM YCIOBUEM MOCTABKH BCEX
Kareropuii cramu 10 yposHs 500 MITa, sxmouas crams nocie TMCP.

Onpenenenne P AB1eTcsa 00A3aTebHEIM yCIOBHEM IOCTABKH BCEX Ka-
TETOpHUH cTamau ¢ ypoBHeM mpouHocTH 460 MIla u Beime. B ocTampHBIX Cly-
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Yasx, ykazanue C__ M P__ TNpUBOAATCA B CEPTHPHKATAX MO TPEOOBAHMIO TIO-
TpeduTe .

VYrInepoaHblil S3KBHBAJICHT OMPEICIACTCA MO (PopMyIaMm:
C.=C+Mn/6+ (Cr+ Mo+ V)/5+ (Ni+ Cu)/15, %; (4.5.2.3)

3KB

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

Tadbnuma 4.5.2.1-1
XyMugecKHii cOCTABR IIPOKATA M 0CHOBHOI'O METAJUIA CBAPHELIX TPYG
TIOABOIHBIX TPYOOTIPOBOIOB

Conepikanue nJIeMeHTOB, %o IO Macce, He Gonee
A - A ~ A A A -4
1 2 3 4 5 6 7 8 9 10 11
C 0,14 | 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
S 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 (o6bm.) | 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
v - 0,04 | 0,05 0,07 | 0,08 | 0,10 | 0,10 0,10 0,10 0,10
Ti - 0,04 | 0,04 | 0,05 0,06 | 0,06 | 0,06 [ 0,06 0,06 0,06
N 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010
B 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 | 0,0005 [ 0,0005 | 0,0005
C.. 0,36 0,34 | 037 | 0,38 | 038 0,39 | 0,41 0,44 - -
P 0,19 0,19 | 0,20 | 0,21 0,21 0,22 | 0,23 0,25 0,27 | 0,30
Hpumeuanus: 1. Jlns Tonmunel Gosee 35 MM H Mapok npodHocTeo Beime PCT350 sto-
IyCKaeTCa M3MECHEHHE XMMHUYSCKOTO COCTaBa M0 COMIACOBAHMIO C PerHcTpoM.
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2. Eciii 11pH IpOHU3BOCTRBE CTAJIM UCTIONB30BAJICS JIOM, CIIEYET KOHTPOJIHPOBATh MAKCHMAJIh-
HOE cofiepKaHue clieayomux smeMeHToB: 0,03 % As, 0,01 % Sb, 0,02 % Sn, 0,01 % Pb, 0,01 % Bi
u 0,006 % Ca.

3. IIpu yMeHBIISHHUH COMepIKAHUS YIlIepoaa Ha Kaxabie 0,01 % Huke MAKCHMATLHOTO YKa3aH-
HOTO 3Ha4YeHHs1 JorrycKaerest qob6aska 0,05 % comepikaHUs MapraHi[a Bblllie VKa3aHHbIX MAKCHMallb-
HBIX 3HaY¢HUH NIPH MAKCUMAJILHOM YBEJIHYSHHH cojiepxanud 0,1 %.

4. ommyckaetest nerupoBanme 0,5 — 1,0 % Cr mo cornacoBanuto ¢ Peructpom.

5. s mapok npourocTsio Beimie PCTS550 nomyckaercs neruposanue mo 2,2 % Ni.

6. AN > 2:1 (#e pacupocTpaHAeTCs Ha CTajlb, PACKUCICHHYIO THTAHOM).

7. (Nb+V+T1) ve gomxus! mpesbimars 0,12 %.

8. Comeprxanne Nb MoxkeT 6b1Th mogHsaTo 710 0,10 % mo cormacopanuto ¢ Perucrpom.

9. Conepxanne B MoxeT 6b1Th mogusTo J1o 0,003 % 1o cormtacopanmio ¢ Perucrpom.

10. Jls tpyGonporopios kiiaccoe L2 u G2 coneprkanue C < 0,10 %, P <0,015 %, S <0,003 %.

Ta6nuna 4.5.2.1-2
XuMuveckHii cocTaB GeCIIOBHBIX TPYO IIOTBOJHBIX TPYOOIIPOBOIOB

Copep:xanue 3JIeMeHTOB, % IO Macce, He Gollee
R I T - S (R - B N
1 2 3 4 5 6 7 8 9 10 11
C 0,14 | 0,14 | 0,14 | 0,14 | 0,14 | 0,15 | 0,16 | 0,16 | 0,16 | 0,16
Mn 1,35 | 1,65 | 1,65 | 1,65 | 1,65 | 1,65 | 1,75 | 1,85 [ 1,85 | 1,85
Si 0,40 | 0,40 | 045 | 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 | 0,05 [ 0,05 | 0,05 | 0,05 | 0,06 [ 0,06 | 0,06
v - 0,04 | 0,07 | 0,08 | 0,08 | 0,09 | 0,10 | 0,10 [ 0,10 | 0,10
Ti - 0,04 | 0,04 | 0,04 | 0,04 | 0,06 [ 0,06 | 0,06 [ 0,06 | 0,06
N 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 | 0,010 [ 0,010
B 0,0005 | 0,0005 | 0,0005 | 0,0005  0,0005 | 0,0005] 0,0005 | 0,0005]0,0005]0,0005
C,, | 8<15 | 034 [ 034 | 037 | 038 | 039 [ 0,40 | 0,41 | 0,43 - -
15<8<26| 0,35 [ 0,35 [ 0,38 | 0,39 | 0,40 | 0,41 | 0,42 | 0,44
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IIpodonoicenue mabn. 4.5.2.1-2

1 2 3 4 5 6 7 8 9 10 11
P 5<15 0,20 | 0,20 | 0,21 | 0,22 | 0,22 | 0,23 | 0,24 | 0,26 | 0,29 | 0,32
15<6<26| 0,21 | 0,21 | 0,22 | 0,23 | 0,23 | 0,24 | 0,25 | 0,27 | 0,30 | 0,33

Mpumeuanus: 1. Jlna Tommudbl Gonee 26 MM B MapoK IpoYHocThio Beime PCTS550 mo-
MyCKAeTCS M3MEHEHHE XUMHYECKOTO COCTaBa 10 COIJIACOBaHHIO ¢ PeructpoM.
2 — 10. Te ke, uto B Tab. 4.5.2.1-1.

4.5.3 Mexann4ecKue CBoiicTBa.
4.5.3.1 MexaHHYECKHE CBOMCTBA CTAIH JOJDKHBI YAOBICTBOPATh TPEOOBAHM-

sM 1adm. 4.5.3.1.

Jlns mpokara CeAyeT yUMTBIBATH 3aac Ha IUIACTHYECKYHO0 A(OPMALIMIO TP H3-
roToByicHuH TPyO. ECii HEe yka3aHO HHOE, U IITPUIICA MAKCHMAJIBHO JOITy CTHMOC
OTHOIICHHC MPEICTIA TCKY YSCTH K BPEMEHHOMY CONMPOTHBIICHAEO JOJDKHO OBITh MEHb-
IIIC, YeM U METAUIA TPYOBL, O KpalHeH Mepe, He MeHee, YeM Ha BemmuuHy 0,02.

MexanuyecKkue cBOHCTBa MeTaJUIa TPYO

Tabauma 4.5.3.1

z|nEleEe2l55|3E2E|25| 55 | 85
Mapxka OFHM&MF‘*HQ'HgHmHW = © )
2oleEleC|B e slEElEEles| 55 | €5
2|FE|FRRPIREIREIEE =g | 22
1 2 3 4 5 6 7 8 9 10 11
Hpenen tekysectn R, | 535 | 315 | 355 | 390 | 420 | 460 | 500 | 550 | 620 | 690
um R, Mlla (Mun.)
Bpemennoe conporupieane |400—|440—(490—(510—(530—(570—(610—[670- 0
20-890 [ 770-94
R, Mlla 520 | 570 | 630 | 660 | 680 | 720 | 770 | 830 7
OTHoIEHHE Tpeesia
TeKy4ecTH K BpeMennomy | 0,90 | 0,90 [ 0,90 1 0,90 (0,92 10,92(0,92(0,92] 0,92 0,92
COIIPOTHBRJICHUIO (MaKC.)
OTHOGHTRILHOS YATHHERHS | ) | 99 | 51 | 20 | 19 | 18 | 18 | 18 | 16 15
A, % (MuR.)
Yron 3aruba, © (MHUH.) 120
I'pynma L (3kuikocTh)
Pabora ynapa KV, JIx, B nHonepedHoM HallpapJIeHHH, IpH 1,
Jlns secex D 29 | 31 | 36 | 39 | 42 | 46 | 50 | 55 62 69
Kpuruueckue Temneparypel xpynkoctda NDT, T,
0 <20 MM NDT<T,
20 <8 <30 MM NDT<T,-10°
30 <3 <40 MM NDT<T,-10° T, <7, —10°
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1 23 [als]ef7]sg]o] 0] u

I'pynna G (raz)
PaBora ynapa KV, J[x, B monepeqHOM HalpaBIcHHH, TIpH T,
D <610 mm 40 | 40 | 50 | 57 | 64 | 73 | 82 | 103 |mo com. | mo cornL.
D <820 mm 40 [ 483 [ 61| 69 | 77 | 8 | 100 | 126 | ¢ Pe- ¢ Pe-
D <1120 mm 40 [ 52 [ 75 | 85 | 95 | 109 | 124 | 155 rucTpom |rucTpom
Kpurnieckue teMueparypel xpynkocta NDT, 7
8 <20 MM NDT<T,-10°
20 <5 <30 MM NDT <7, -20°
30 <8 <40 MM NDT<T,-20° 7, <T, —-20°

DWTT: 85% BonokHa cpeqee, 75 % munuMaibHOE TpH T,

CTOD, MM, ipu 7',

8<20 mm 0,10*(0,10*( 0,10 (0,100,101 0,10 0,15 0,15 0,15 0,20
20 <8 <30 MM 0,1010,1010,15]0,15(0,15(0,200,20]0,20| 0,25 0,25
30 <8< 40 MM 0,1510,1510,20]0,20(0,20 (0,2510,25]10,30| 0,35 0,35

CTOHKOCTD K CYIb(HTHOMY pacTPeCKHBAHHIO TIOJT HATIPSDKSHUESM
OTCYTCTBHE TPEIlHH IIOCJIE BhIJICPKKHA B pacTBope 720 Jacos
TIPH HAIPsEKEHUH 85 %0 MUHUMAJIbHOTO HOPMHUPOBAHHOTO IIpeJiesia TeKy4eCTH

CToHKOCTB K BOJIOPOIO-UHAYIHPOBAHHOMY/CTYHEHUATOMY PACTPEeCKHBAHUIO:
CLR <15 % w/unu TAS <20 %

IIpumeganus: 1. lpusoasrcs TpeGyeMbie CpeJHHE 3HAYSHHST PabOTHI yapa 110 TpeM 06-
pasiam npu GazoBolt Temnepatype 7,. Ha omnom obpasiie J1omycKaeTcs CHUKEHHe paGoTH yaapa
10 70 % ot TpeGyemot.

2. TpeGyemble 3HaueHHs paboTHI yaapa B IPOIOILHOM HAIIPABICHHH B 1,5 pasa BbIle, Y4eM B
HOIICPSUHOM.

3. Jliist pasMepor D U 8 BHE YKa3aHHBIX TIPEJISSIOB TpeGOBaHUS YCTAHABIMBAKOTCA O COTIIACO-
BaHHIO ¢ PerrcTpom.

4. * Tonpko futs TpyGompoBoAoB kiaaccos L2, L3, G2, G3.

4.5.4 Cocrosinue MoCTaBKM.

4.5.4.1 CocTofHHE TOCTABKH JODKHO COOTBETCTBOBATH TPeOOBAHUAM
tabm. 4.5.4.1.

4.5.4.2 CymecTBYHOT CICaYOIIHEC BAPHAHTHI TEPMOOOPAOOTKH MPOKATA: HOP-
mamuzaus (N), koTposmpyemas nmpokarka (CR), Tepmomexanmdeckas 00padoT-
ka (TMCP), 3akamaka ¢ ormyckoMm (Q + T), 3akaiaka ¢ MPOKATHOTO HArpeBa C OT-
myckoM (Q* +T).

4.5.4.3 CpapHbic TpyOBI H3TOTABIMBAIOT MCTOAOM THOKH C MMOCICTYFOICH
cBapkoil. becnioBHble TPyOBI H3rOTABIUBAKOT TOPAYCH MM XOJIOJHOM MPOKATKH.
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TpyOBI, kKaK TPABHJIO, MPOXOIAT XONOAHOE SKCTIAHIAUPOBAHHE UIA JA0CTHIKCHHS
TpeOyeMbIX Pa3MEpOB.

Tabnuua 4.54.1
CocTosHIe MOCTABKU NMPOKATAa H TPYO

Mapia cram CocTostHHE TOCTABKH
3<12,5 Mm 12,5 <86 <40 MM
PCTW moboe N, CR, TMCP
PCTDW, PCTEW moboe N, CR, TMCP, Q+T
PCTFW CR TMCP,Q+T
PCT32W, PCTD32W moGoe N, CR, TMCP,Q +T
PCTE32W moboe N, TMCP,Q+T
PCTF32W CR TMCP,Q+T
PCT36W, PCTD36W moboe N,CR, TMCP,Q+T
PCTE36W CR CR,N, TMCP,Q+T
PCTF36W CR CR, TMCP, Q+T, Q*+T
PCT40W, PCTD40W moboe CR, TMCP,Q+T
PCTE40W CR CR, TMCP,Q+T
PCTF40W CR, TMCP,Q+ T, Q*+T
PCTES0OM, PCTFSO0W CRIMCEQ+T.Q* +T
GoJiec IpOIHBIC TMCP, Q+T

4.5.5 Ocmorp.

4.5.5.1 TpeboBaHuA K KAYECTBY MOBCPXHOCTH MPOKATA, PEMOHTY A YCTpa-
HCHHS JC¢(EKTOB MOBEPXHOCTH JOJLKHBI COOTBETCTBOBATH M3JI0KCHHBIM B 3.2.7
yactu XIII «Marepuanspy [IpaBun knacCuukanuy U MOCTPOHKH MOPCKHX CY-
J0B. JIOMyCKHM IO TOJNIIMHE IPOKATAa AOJDKHBI COOTBETCTBOBATH NPH3HAHHBIM
PeructpoMm crangapTaM u AOJLKHBI OBITH COTIIACOBAHBI C IOTPEOUTENIEM.

4.5.5.2 Hepaspymaromuii KOHTPOJIb BBINOJIHACTCS B COOTBETCTBHH C TPeOO-
paHusamu 4.3.8. Cramp HE JOJDKHA HMETH JC(CKTOB, MPEIATCTBYIOIIUX €€ MPH-
MCHCHHIO 10 HA3HAYCHHMIO. M3rOTOBHTENb JO/DKEH TApAHTHPOBATH OTCYTCTBHE
MOBEPXHOCTHBIX AC()EKTOB M BHYTPECHHHX HCCILIOIMHOCTEH, pa3Mepbl KOTOPBIX

64



MPEIATCTBYOT IMPOBEICHUIO KOHTPOIIA CBAPHBIX COCAHHCHUI HEPA3Py IAFOIUMHI
METOAAMHU KOHTPOJIA.

4.5.5.3 KoHTpoab pa3MepoB, TEOMETPHH, MACCHI TPOKATa U TPyO OCYIIECT-
BIIETCA H3roTopureneM. Hammune ceuaerenscTBa Peructpa He 0CBOOOXKIACT H3-
TOTOBHUTEJIA OT OTBETCTBEHHOCTH, €CIIM MATECPHAJ UM M3JC/IHE JAJIee OKA3aIUCh
Ae(EKTHBIMH HIIH HE COOTBETCTBYIOIMUMH COTJIACOBAHHOW JOKYMCHTALIMH HITH
MPHM3HAHHBIM CTAHJAPTaM II0 pa3MepaM, TeOMETPHH, Macce.

PexoMmeHayeMble TPeOOBAHHS K OTKJIOHCHHSIM Pa3MCPOB U KaYESCTBY MPOKATa
U TpyO mpeacrasiacHsl B Tab1. 4.5.5.3-1 1 4.5.5.3-2, COOTBETCTBEHHO.

Tabnuma 4.5.5.3-1
O0uue TpeGOBaHHSA K IIPOKATY

O6veM

XapaKTepHUCTHKA Bemmunna
KOHTPOJIA
OTKIOHEHHS OT IIOCKOCTHOCTH
100 % He Gonee 6 mm
Ha l /™M
CepnoBuaHocTs Ha 1 /M 100 % He 6omee 1 MM

He nomyckatorcst pacciioeHHS, €CIH HX
pasMep B JII0OOM HAIIPABJICHHH MPEBIIIACT
CIUTOIHOCTE IpoKaTa 100 % 80 MM wiu wioma b npepbimaet 5000 MM?.
ITo mpUKPOMOYHBEIM 30HAM HE JIOMYCKAKOTCS

PpacciIoeHus I000To pa3Mepa

He nonyckaroTcst TpelllHHbI, UIEHEI,
My3bIPU-B3/y THSI, BKATAHHAS OKAJIMHA,

KauecTBo moBepXHOCTH 100 %
packaTaHHbIe 3arpsi3HeHUs. JlomycKaroTcs
OT/IeJIbHbIE OTIICUATKH, PUCKH, pAOH3HA
Tonmuna 8*, MM 100 % 7.5...40 ¢ momyckom — 0,4 / + (0,01606 + 1,2)

IIMTupuna W, MM, B 3aBHCUMOCTH

100 % W =nr(D — 8) ¢ momyckom - 20/0
OT TOJIIIMHLI U JHAMETpa TPYOhI

* IpoYHe TOJIMIMHBI IO COTIIACOBAHMIO ¢ Peructpom.

Tabauma 4.5.5.3-2
Oo0nmiie TpeGoBaHMSA K pa3MepaM Tpyodam

O6peM L
XapakrepucTrKa - Ceapnas TpyOa becmonast Tpy6a
1 2 3 4

Gospmiee w3 £+ 0,5 My wimm £ 0,5 % D,

I 2
Juamerp xoHIor Tpyoer D <610 MM R Ho He Gortee + 1,6 MM

JwuameTp koHIIOB TpyOBI D > 610 MM R? + 1,6 MM + 2,0 MM
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Ipooonsicenue mabn. 4.5.5.3-2
1 2 3 4

HawuGonpnias pasHOCTh AHAMETPOB
KOHITOB OJTHOH TPYObI R? 12,5 % & (8 — HOMHHAJIbHASI TOJIIMHA CTCHKH)
(11 KasK10¥M M3MEepeHHOH TpYObBI)

Oonpmiee u3 + 0,5 MM 6 £ 0.5
JlnameTp Tema TpyOnl, D < 610 MM R%3 win £ 0,75 % D, RAIGIIIES 3 = Va0 MM
wm + 0,75 % D
HO He Gojiee + 3,0 MM
+0,5% D
> 2,3 ) > S
JuameTp Tena Tpy6s1, D > 610 MM R HO He Gortee + 4,0 M +1%D
OBaJIbHOCTD, KOHIIBI TpYObI, D/8 < 75 R? 1,0 % D, Ho He Gonee 8§ MM
OBaJIEHOCTH, KOHIBI TpYOBI, /6> 75 R? 1,5 % D, Ho He Gonee 8§ MM
OBaJBHOCTD, TEJIO TPYOBI R%3 2,0 % D, 1o He 6oJiee 15 MM
TonmmuHa CTeHKH 0, €CJIH oHa < 15 MM 100 % +0,75 MM +12,5%/-5%3
Tonmuna cTeHkH, 15 <8 <20 MM 100 % + 1,0 Mm +12,5%/-5%6

+10%/-5%36,

TonmuHa cTeHKH & > 20 MM 100 % +1,5/-1,0 Mm
HO e Gomee + 1,6 MM
OO61mas KpHBH3HA R? <0,2%L*

JlokanmbHast KpUBH3HA R? <1,5 MM Ha | M JUTHHBI
IlepneBAUKYIAPHOCTH KOHIIOB R? < 1,6 MM OT HCTHHHBIX 90°
PanuanpHoe cMemieHue y mBa R? 5 3

(JtazepHas cBapka u CBU)
PagnambHoe cMemmeHHe v IIBa R? <0,18, 3

(cBapka o utrocoM) HO He 6onee 2,0 MM

JlnHa TpyGhI 100 % 1o Tpe6GOoBaHHIO MOKYTATEIIS
Bec 1pyOnI 100 % —-3,5 % /+ 10 % HOMHHAJILHOTO Beca

!'TpeGoBaHHUS K CILIONIHOCTH U KaUeCTBY HOBEPXHOCTH GECIMOBHLIX TPYS — Kak /Ui ITPHIICA
(cM. Tabm. 4.5.5.3-1).

2R o3HauaeT HCIBITAHHUA CITYUAMHO BLIOpaHHEIX 5 % TpyO, HO He MeHee 3-X TpyO B CMeHY.

3 Pasmepsl Tesa TPYOBI TOJLKHBI H3MEPSAThCS MPUOITH3UTEHHO B CEPEHHE UTHHBI TPYOBL.

4L — nuHa TpyGHI.

3 TommuHa ¢ y4eTOM CMeMIeHHS Y IBa TOKHA OBITh B TIpeIesiaX OMyCKa Ha TOJIIHHY CTEHKH,
IIpH 5TOM He MeHee (paKTHIecKOW MPUHUMAJILHOHM TONIMMHBI CTEHKH IS KaxI0H TPyObL.

4.5.6 loxymeHTanusl.

4.5.6.1 Kaxxgas maprus mrpunca u TpyO, MPOMEaImuX UCHBITAHUA, JOJDKHA
CONPOBOKAATECA CBHIACTCILCTBOM Perucrpa, Wiam JOKYMEHTOM IPEANPUSITHS-
M3TOTOBUTEIIA, 3aBEPCHHBIM TpeacraputeneM Permcrpa. Kak MuHUMYM, cBHIE-
TEIBCTBO Perucrpa n0mKHO COnepIkars:

66



.1 HOMED 3aKa3a;

.2 HOMEP CTPOUTEIILHOTO MPOCKTA, €CIIU H3BSCTCH,

.3 HANMCHOBAHKC, HOMEP, Pa3MEPhI U MACCy IITPHUIICA/TPYO;

.4 xareropmo (MapKy) CTajuH,

.5 HOMep MapTHH WM UACHTH()UKAHOHHBIA HOMED, MO3BOJIFONINI HICHTH-
(puMpoBaTh MOCTABIAEMBIH MATCPHATL.

4.5.6.2 O0s3aTeIbHBIM MPUIIOKCHHEM K CBHACTEIBCTBY PErucTpa IOJDKHBI sB-
JSTHCS CEPTU(UKATHI KAYCCTBA MPEMPHATHSI-H3TOTOBHTE]IS, 3aBSPCHHbIE TOJTHOMOY-
HBIM €10 mpeacTaBureneM. Ceprudukar JODKEH COICPKaTh PE3yIbTaThl XUMHYCCKO-
TO aHAJIH32, MeXAHHYECKHUX UCTIBITAHUH U, €CTH TPeOYETCsL, YABTPa3By KOBOTO KOHTPO-
111 mpokara (TpyOsl). @opMa u coacpKaHue CepTH(HKATA KaYCCTBA HMPEIIPUATHS-
HM3TOTOBHTEI TOJDKHBI OBITh COITIACOBAHBI C MOTpeOHTENeM H PernctpoM.

4.5.7 MapkupoBKa.

Kasknpiit mpokar u Tpy0a JODKHBI HMETh Y€TKO HAHECCHHBIC 00y CIIOBJICHHBIM
cnocoOoM U B 00y CIIOBICHHOM MECTE MAPKUPOBKY IPEANPUATHUS-H3TOTOBHTEI H
kieimo Perucrpa.

MapkupoBka, Kak MUHAMYM, JOJDKHA COACPIKATD!

.1 HanMeHOBaHue W/HIH 0003HAYCHUE ITPEMPHATHS-H3TOTOBHTEIIS,

.2 Kareropur0 CTaju B COOTBETCTBHH C TPCOOBAHMAMH HACTOSINCH TTIABBI H
yactu XIII «Marepuansp [IpaBua knaccuuramyuy 1 MOCTPOHKA MOPCKHX CYZIOB;

.3 HOMED MapTHy, IUIABKU MM HACHTH()HKAIHOHHBIA HOMEP B COOTBETCTBHH
C IPUHATOH HA NMPEATPHATHH CHCTEMOH, MO3BOIIOIIECH MPOCIEIUTh BECh MPO-
LIECC U3TOTOBJICHUSA POKATA/TPyOBL.

4.6 MATEPHUAJIbI THBKHUX ITOJIMMEPHO-ME TAJIJIMYECKUX TPYDB
N UX COEAJUHUTEJIbHBIX 9JJEMEHTOB

4.6.1 O0mme mo/I0/KeHMSsI.

4.6.1.1 Berbop MaTepuanoB JOJDKEH OCY LICCTBILICTCS HA ATAMNE MPOSKTHPOBA-
HHA KOHCTPYKIIHH THOKOTO MOJBOAHOTO TPyOOIPOBOAA, HCXOMI H3 HEOOXOAHMO-
CTH 00€CIECUCHHUS €T0 TEPMETHYHOCTH, MPOYHOCTH, HAAC)KHOCTH H JOJITOBCYHOCTH
C YYETOM BO3MOKHBIX H3MCHCHUH YCIOBHH SKCIUTy aTallHH U CBOHCTB MaTCPHAJIOB
HA NPOTSYKCHUHU PACUECTHOTO CPOKA CITy>KOBI TPy OOMpoBOIA.

JIOTDKHBI OBITH YUTEHBI TAKXKE BO3MOKHbBIC H3MEHCHHS (JOPMBI THOKHX TPYO U
CBOMCTB MAaTCpUAJIOB IPH BCEH MOCICAOBATEILHOCTH ONICPALMI XPAHCHHSI, TPAHC-
NOPTUPOBKH M YKJIAAKH TPyOOMPOBOAA C HCIOJIB30BaHHEM OapadaHoB (OyHTOB).

4.6.1.2 JIns1 mOTMMEPHO-METAJLUTHIECKHUX TPYO XapaKTCPHCTHKHA MATCPHAJIOB
c10€B THOKOH TPyOBI TOJDKHBI COOTBETCTBOBATH HX ()Y HKIIMOHAJBHOMY HA3HAYC-
HHIO ¥ P&KHMAM SKCIUTyaTanuu Tpy 0OmpoBoaa.
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Bce cunoBbie cou (Kapkac, paauaibHBIA CHIIOBOH CIOH, OCCBOM CHIOBOH
CIIOH) JOJDKHBI H3TOTABIHBATHCS W3 CTANBHBIX MPOQHIMPOBAHHBIX IOJIOC (B TOM
YHCJIC C MC)KBUTKOBBIM CLEIUICHHEM ) HJIH IIPOBOJIOKH. JTH CIIOH TO0JLKHBI 00ecIe-
YHBATH KOHCTPYKTHBHO-TEXHOJIOTHYCCKYIO IIPOYHOCTh THOKHX TPyOOIpPOBOIOB
JULL TPAHCTIOPTHPOBKH YIICBOAOPOAOB MPH 33JAHHOM SKCIUTyaTAllHOHHOM JHAa-
Ma30HE TEMIEPATY P H IKCIIIYaTAlHOHHBIX HATPY3Kax.

TepMeTusupyromue (BHyTPSHHSSI 000J0YKA, BHEITHSST 000JIOUKA, JICHHED),
pa3acIHTEIbHBIC (POMEKYTOUHBIC O0OIOUKH) H H30JLIMHOHHBIC CIOH JOJIKHBI
H3rOTaBIUBATHCA U3 MOJTUMEPHBIX MATCPHUATIOB.

KoH1ieBble ()UTHHIH JOJDKHBI M3rOTABIMBATHCA H3 CTAJICH, YIOBICTBOPSIIO-
mux TpedoBaHmIM 4.4,

4.6.1.3 Bce marepuaibl, HCIOIb3yeMble B KOHCTPYKIMH THOKOH TpPyOBI,
JIOJDKHBI OBITH CepTH()MIUPOBAHBI I MPUMEHEHUSI B COOTBETCTBYFOLIUX OKpY-
JKAroIIeH (MOPCKas BOJA) M TPAHCIIOPTHPYEMOH (MpupoxHbIi ra3, He(Th U T.1.)
Cpeax B AUAINA30HE MPOCKTHBIX TEMIIEPATY P SKCILTY ATALHH.

4.6.1.4 Ha3naueHue Cpoka Ciy>ObI THOKOTO TPyOOIPOBOAA JOJDKHO YUHTHI-
BaTh JCTPAJALMI0 MEXAHHYCCKUX CBOWCTB MarepHaa B MPOLECCE MHOTOJICTHCH
SKCILUTyaTauuu TPyOOIMPOBOIOB U MOATBEPKAATECS pacueToM (cM. 3.7.3.10).

4.6.2 ITo;mMepHbIE MATEPHAJIBI.

4.6.2.1 HomeHknarypa KOHTPOIMPYEMBIX PErHCTPOM XapakTEpHCTHK IO-
JMMEPHBIX MATCPHAIOB, MPUMCHSACMBIX NPH H3TOTOBICHHH TE€PMCTH3HPYIO-
OIHX U PA3JCIUTEIBHBIX CIOEB THOKOW TPyOBI, YCTAHABIMBACTCS HA OCHOBA-
HHUH KOHCTPYKLIMH M HA3HaYCHHS TMOKHMX TPyO, HCXOAd MX CJCIYIOIIEro CO-
CTaBa MapaMeTpPOB.

Mexaau4ecKue XapaKTePHCTUKY:

IIpeJeI MPOYHOCTH IPH PACTSDKCHUM,

MPEeJCIbHOE OTHOCUTCIILHOE YUTHHCHUE,

TIPEACT MPOYHOCTH IPH CHKATHH,

TIPEACT MPOYHOCTH IPH CABHIE,

TPEAET MPOYHOCTH MPH H3THOE;

MOZyJb YIPYTOCTH;

yaapHas BA3KOCTD,

TBECPAOCTH;

CONPOTHBJICHHE HCTHPAHHUIO,

ocTaro4Has Ac(hopMarus CHKATHUSL

OH3HICCKHE XapPAKTCPUCTHKH:

MJIOTHOCTE;

KO3(()UIHCHT TEMIIEPATYPHOTO PACIIHPCHU,
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TeMIIeparypa IUIaBICHUS,

TEMIICPaTypa Pa3MArYCHUS,

JIMAaIa30H pabouuX TEMIEPATyp;

BOZIOTIOTTIOIICHHC,

ra30-/BOIOMPOHUIAEMOCTb.

JlpyrHe XapaKTepUCTUKH:

K03((PHLIHCHT TCIIOMPOBOIHOCTH,

CTapeHHE,

O3y 4ECTh;

XMMHYECKOE CONPOTHBJICHHE K BO3ICHCTBHIO OKPY’KAIOLICH M TPAHCTIOPTH-
pyemotii cpex;

COIPOTHBIICHUE OBICTPO JCKOMIIPECCHUY,

JIOJITOBEYHOCTD;

JOIY CTUMBIE J(DEKTHI ([y BCTBHTESIBHOCTD K HAPEY).

4.6.2.2 Ecmu BHyTpeHHsAA 000JI0YKA THOKOM TpyOBI MPEACTABIIET COOOM
CTPYKTYDY, OOPa30BAHHYIO COBOKYITHOCTBIO PA3HOPOAHBIX CJIOCB, H3TOTOBHTCITH
JIOJDKEH SKCIEPHMEHTAIBHO IIOATBEPAUTD CIIOCOOHOCTH HEOHOPOAHOTO MATEPH-
aja yAoBICTBOPATH TPEOOBAHKAM IO YCIOBHAM SKCIUTYaTallMU U CPOKY CIIYXKOBI.

4.6.2.3 /111 mOTMMEPHBIX MATCPHAIOB, 00PA3yOIUX H30SLHOHHBIE CIIOH
THOKHX TPYO JOJDKHBI OBITH OIPEICTICHBIL:

Ipee 1 MPOYHOCTH IIPH PaCTKCHHHY,

NPEJCIbHOE OTHOCHTEIILHOE YTHHCHHUE,

npeJest MPOYHOCTH IPH CYKATHH,

MOZy b YIIPYTOCTH,

IUIOTHOCTD;

K03((PULHCHT TEIIOMPOBOAHOCTH (B CyXOM COCTOSIHHH H B BOZE);

TEMIIEPATYpa IJIABICHUS,

TEMIIEPATYPa pa3MArYCHUS,

JUana3oH pabo4HX TEMIICparyp;

BOJOTIOTTIOIICHHUC;

JIOITOBEYHOCTb.

4.6.2.4 ]I repMETH3HPYFOIMX MATCPHAJIOB JOJDKHBI OBITh ONPEACIICHBI:

TEPMETH3HPYIOIIUE CBOMCTBA,

TEMIIEPATypa ILIABICHHMS,

JIMana3oH pabouux TEMIEPaTyp;

JIOJITOBEYHOCTb.

4.6.2.5 JIns 31EMCHTOB IUIABY4YCCTH JOJDKHO OBITh ONPEACICHO BIHMSIHHUC TH-
JPOCTaTHYECKOTO CHKATHS, BOXOMONIONICHHS Y MOJ3Y YCCTH.
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4.6.3 Mera/umm4yecKkue MaTepuaibL

4.6.3.1 HomeHKIaTy pa KOHTPOJIMPY EMBIX XaPAKTCPHCTHK METAJUTMUCCKHX MAaTe-
PHAIOB, IPHMEHACMBIX IIPH H3TOTOBICHUH THOKHUX TPYO, CHIIOBBIX CJIOCB KOMIIO3HT-
HBIX THOKHX TPyO U KOHICBBIX (PHTHHTIOB, COACPIKUT CIICAYIOLIME XAPAKTCPUCTHKH.

MexaHn4eCcKHe XapaKTCPHCTHKY:

XHMHYCCKHH COCTAB;

MAaKpO- H MHKPOCTPYKTYPy METaIa;

BPEMEHHOE CONPOTUBIICHUE NPH PACTHKCHHH,

Mpeaes TeKYUCeCTH,

OTHOCHTEIIBHOE YAJIMHCHHE,

yIapHas BA3KOCThb, ONpeAcicHHAas Ha oOpasmax Illapmu, i1 KOHLEBBIX
()UTHHTOB C TOMIIMHOM CTEHOK 0oJice 6 MM MPU MHHHUMAJIBHON TEMIIEPATyPe IKC-
miyarammu Messine 0 °C;

TBEPAOCTh OCHOBHOTO METAJLJIa M METAJLIA CBAPHBIX COCTHHCHHIA,

pE3yIbTaThl UCTIBITAHUN HA CIUIIOIIMBAHHE H HA Pa3ady Al HEIbHOMETA-
JIMYECKUX TPYO;

MOJYIIb YIPYrocTH u ko3ddument ITyaccona,

JAHHBIC IO KOPPO3HOHHON CTOMKOCTH NMPH BO3ACHCTBHH TPAHCTIOPTHPYEMOM
M BHEIIHEH Cpeasl (MOPCKOM BOBI),

JaHHBIC MO 3PO3HOHHOM CTOMKOCTH NPH BO3ACHCTBHH TPAHCIIOPTHPYEMOH
Cpenpr,

KpHBasy CTAJIOCTH ITPH HATPYKCHHH HA BO3/LY XE H B KOPPO3HOHHO-arPECCHBHBIX
cpemax, MOACTHPYIOIHX TPAHCIIOPTUPYEMYFO CPEly U MOPCKYIO BOAY;

K03()(pHOHCHT TEMIIEPATYPHOTO PACIIAPCHUSL.

Jlpyrue XapakTepUCTHKH:

XHMHYECKUH COCTaB,

KO3()(PHIHCHT TEMIICPATY PHOTO PACHIHPEHHS,

KOPPO3HOHHAS CTOMKOCTB;

3PO3HOHHAS CTOMKOCTB;

LUKIIYECKAs YCTaJOCTh/IPEACT BHIHOCIMBOCTH,

CTOMKOCTH K BOZOPOIXHO-HH/Y IMPOBAHHOMY H CYJIb(DHIHOMY PAaCTPECKHBAHHIO.

5 CBAPKA
5.1 OBIIUE NOJOXXEHUSA

5.1.1 TpeboBaHMsI HACTOAMIECTO Pa3Jeia PACHPOCTPAHAIOTCA HA CBAPKY KOH-
CTPYKIHH CTAIbHBIX MOABOJHBIX TPYOONPOBOAHBIX CHCTEM, MOAJICIKAIMX TEX-
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HHYECKOMY HAOIOICHUIO U OCBHACTENFCTBOBAHUIO PETHCTPOM B COOTBETCTBHH C
TpeOOBaHMAMHE APYTHX pasnenos [Ipasun MITT.

5.1.2 O0bem TeXxHHYECKOTro HAOTIACHMSL.

5.1.2.1 Tlpu BhMONHEHHH PAabOT MO M3TOTOBJICHHIO CBAPHBIX TPYO W CBap-
K& TPYOONIPOBOJOB M M3ACTMI IS MOJBOJHBIX TPAHCIIOPTHBIX CHCTEM JOJDKHBI
BBINOJTHATHCA TpeOoBaHmsA yacTh X1V «Ceapka» [TpaBmi KIaCCH()MKALIMK H TOC-
Tpoiiku Mopckux cynoB u yactu XIII «Csapka» IIpaBmn kiacCu()uKaImu, mocT-
potixu u o6opyaosanusa ITIBY/MCII ¢ yueToM TpeOOBaHHIT HACTOSAMIETO pa3eia.

ITpu BHIMOJHEHHHU CBAPOYHBIX PA0OT MPU NOCTPOHKE MOJBOJHBIX TPYOOMPO-
BOJOB, H3TOTOBJICHUM TPyO M H3ACIHI Ul HUX TEXHHYECKOMY HaOmoneHuro Pe-
THCTPA MOAJIEHKAT:

OCHOBHOH MeTaJu1 TpyO W W3IeIHMi A HAX B YaCTH WUCTIBITAHHH HA CBapH-
BAEMOCTB;

TEXHOJIOTHYCCKHUE TPOLIECCHI CBAPKH M MPOM3BOACTBCHHBIC CBAPHBIC COCH-
HCHMH.

5.1.2.2 O0beM KOHTPOJISA IIPH HCTIBITAHKAX HA CBAPUBACMOCTH OCHOBHOTO Me-
TaJlIa MPEACTaBJICH B Ta0m. 5.1.2.2.

5.1.2.2.1 WcnbITaHus IO ONPEACICHUIO CTAHAAPTHBIX MCXAaHHYCCKUX XapaK-
TEPUCTHUK CBAPHOTO COCIMHCHHS.

Ipo6s1 mTpurca BIpe3aroTcs oT 1/4 + 1/8 mmpunsl. ITpo6sI 0T TpyOHI BBIPS-
3aF0TCs CO IBOM nocepeaune. CBapka ITPHIICA BBIIOJHSICTCS PH YPOBHE TEILIO-
BIIO’KCHHA, COINIACOBAHHOM C PerucTpom, 0ObIMHO COOTBETCTBYFOIIEM ITPOU3BO/I-
CTBCHHOMY 3HAYEHHIO A5 TPYO.

HcrisITanus Ha pacTsiKEHHE CBAPHOTO COCTMHCHHS INTPHIICA MPOBOAATCA B
MOJTHOM TOJMIMHE. MICTIBITaHNA HA PaCTsUKEHHE 3aBOICKOTO CBAPHOTO COSTHHECHHA
TPYOBI MPOBOAATCSA UL TOIIIMH 0 32 MM — C PABKOH 3arOTOBOK, sl OOIBIIAX
TOJIILIMH JOIY CKAFOTCS MCIBITAHUS IMIHHAPHYECCKUX 00PA3L0B C MPABKOH TOJIBKO
3aXBATHBIX YaCTECH 3ar0TOBOK.

Ha nuueBoit/KOpHEBOH 3aru0 HCIBITHIBAFOTCS TMOJHOTOJIIUHHBIC OOpa3Ibl
6e3 mpaBku. JIOMyCKaeTCsi MpeaBapUTEIbHAS Ae(opMALsT MEXKIY ABYMS ILIOC-
KOCTAMH 00pa3LoB U3 TPyObl HA KOPHEBOH 3aruo.

[IpaBka 0Opa3uoB Ha OOKOBOIT 3arHO HE PCKOMCHIY CTCS.

5.1.2.2.2 Ucnbrranus Ha CTOD CBapHOTO COCAMHCHHS.

ITpo6sr mrpumca Bepe3atorcs ot 1/4 + 1/8 mupunst. TIpoOsI OT TPyOBI BI-
pes3aroTca co mBoM mocepeaune. CBApKa INTPHICA BBHINOJIHACTCS NMPH YPOBHE
TCIUIOBJIOKCHUS], COITIACOBAHHOM C PErHCTPOM, OOBIMHO COOTBETCTBYIOIIEM MPO-
HM3BOACTBEHHOMY 3Ha4eHmIo 1 TpyO. HMiccnenyrores ase obnactu 3TB: BOm3M
JIMHHUH CILTAaBICHUS («OMWKHS» 1O OTHOIICHHIO K CBAPHOMY INBY) H Y TPAHHULIBI
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TPABHMOCTH («JajbHAA»). KommuecTBo 00pa3moB mpH KKIOH TeMmeparype H
JULA KOKI0M uccneayemon obmactu 3TB H0/mKHO OBITh JOCTATOYHBIM IS TIOJIY -
YCHHUSA TPEX KOPPCKTHBIX Pe3yabTaroB. Kak mpaBuiIO, NpH KAKAOH TEMIEPAType
JOCTATOYHO MCIILITATh MO 7 00pa3uos ¢ HaapesoM o «ommkHei» 3TB u 5 00-
pa3uoB mo «aambHe» 3TB.

ITo ycmoTpennto PerucTpa KOIM4eCTBO JTUCTOB OT IUIABKH, MOIIC/KAIIMX HC-
TBITAHUAM, H HX TOJIIHHA, A TAKKS TEMIIEPATY Pbl HCIIBITAHUH MOTYT OBbITh H3MCHE-
HBI B 34BHCHMOCTH OT IPEATIOIATaEMOr0 MPUMCHEHHA CTAIN MIH YCIOBUH 3aKa3a.

Ta6bauna 5.1.2.2
O0BbeM KOHTPOJIA MPH UCTIHITAHUAX HA CBAPHBAEMOCTH
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HembiTanust CBapHOTO COSAUHEHHS (CTRIKOBOH OB U MPOI0JIbHBIH/CIIMpaIbHBIH OB TPYObI)
HcnwiTanust o OT ogHOIO KOHIA 171 Ot mucTa — Op”o Temio-
OTIpeeJICHHIO 2 T, Jyis BIIOJKCHHE
CTaHOApPTHBIX 1 crapHOTO
MeXaHHYe CKUX CTBIKA, OT
XapaKTePUCTHK TpyOBI — 1
(5.1.2.2.1) IIT. CO IBOM
Pactmxenue ITonepex mea, 111 2 2 ITpu xomHaT- 2
CBapHOTO JUIs MITPHIICA B TIOJI- HOM TeMIiepa-
COCTMHEHUS HOH TOoNITHHE Type
3arub IMomnepex mea 111 3 3 Jlunesotii ¢ 3
JBYX CTOpPOH ¥
GOKOBOH, TIpH
KOMHATHOM
TeMIIepaType
Ynapubiit u3rut Iomepex mpa (Had- 11 12 12 Temmepatypa | 12
pe3 o MeTa/lTy IBa, HCTIBITAaHUH
JTUHUY CIUIABIICHHSL, yCTaHaB-
30HE TePMHUUECKOTO JIABAeTCSA
BIIMSTHUSI B 2 M 5 MM OT Peructpom
JIMHUH CTLIABJICHHS)
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1

2

MaxkpocTpykTypa,
TBEPAOCTh

o Bukkepcy

Temmutet IIOIICPEK
IIBa

11

Hcnerrannsa

OT oHOI0 KOHIIA

31

Or JmcTa

36:

OpgHo Te1Io-

36

Ha CTOD cpap- & mr s
HOTO COEIHHEHHS 4-x  ceap-
(5.1.222un5.44) HBIX CThHI-
KOB, OT TPY-
Obl — 4 mT
CO IIBOM

(7+5) | BIOXKeHHE.
%3 ITpu Tpex
TeMIleparty-
pax, ycTaHag-
JIUBacMBIX
Peructpom

HUcnbitanns HA Ot ogHOIO KOHIIA 3/1 1 3 3

CTOHKOCTh K CYJIb-
bumHoMy pactpe-
CKHBAHHIO O] Ha-
npsokeHueM (35.4.1)

Hcnpitannsa OT oHOr0 KOHIIA 3/1 1 3 3
Ha CTOMKOCTD
K BOJIOPOIO-HHIY-
IAPOBAHHOMY /
CTYHCHIATOMY
pacTpeCKUBAHUIO

(5.4.2)

5.1.2.3 O0beM HCHBITAaHUH TPH OJOOPCHHH TCXHOJOTHYECKUX IMPOLECCOB
CBapKd J0JDKSH COOTBETCTBOBarh pasd. 6 wyactu XIV «Cpapka» IlpaBun kmac-
CH(HKAIIMH H TOCTPOHKH MOPCKHX CYAOB C YYETOM TpeOOBAHUN HACTOALICIO
pazaena. [Ipu 3T0M B KAYECTBE OCHOBHBIX NPHMEHSAKOTCS MCIBITAHUSA 0 HAYAJIA
MPOU3BOACTBA, BHIIIOTHACMBIC HA HATYPHBIX 00pa3ax MpOAY KUK, CBAPCHHBIX B
MPOHU3BOACTBCHHEBIX YCIIOBHAX.

Ecmm He cOrmacoBaHO MHOE, BBHIMOTHACTCS MPOTrpaMMa UCHBITAHKMHN 1O OIIpe-
JCICHUIO CTAHJAPTHBIX MEXAHUYECKUX XapakTepucTHk (cMm. Tadm. 5.1.2.2), B ko-
TOPOH H3MCHACTCA KOJMYCCTBO H PACTOJIOKCHHE 00PA3LOB HA YAAPHBIA H3rHO.
Crnemyer U3roTaBaMBarh Mo Tpu 00pas3La OT CEPSAUHbI MBA, OT JIHHUHU CIIIABIIC-
HUA U 2 ¥ 5 MM OT JIMHUH CIJIABJICHUA C KAKIOM CTOPOHBI IBA. [Ipy TommuHe Me-
tawia 6osee 26 MM TOMOJHUTEIbHO H3TOTABIMBACTCS TAKOH ske¢ HAOOp 00pasLoB
JJ151 KOPHEBOH 30HBI IBA. JJOMOTHUTEIBLHO H3TOTABIUBAIOTCA 3 HITHHAPUYECCKUX
o0pa3na Ha pacTsHDKCHHE METAJUIA IIBa (0T CEPEAMHBI IBa BIOJIb 11Ba). [10 Tpedo-
BaHHUIO Perucrpa MOTyT MPOBOIUTECS HCHBITAHUSA CBAPHOTO IIBA HA U3JI0M Ha 00-
pasuax tuna «nick-break» cormacno Crangapry API 1104 ¢ ananuszom gedekros
B H3JIOME MO COTTIACOBAHHOM METOIUKE.
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5.1.2.4 Vcnbrranus Ha CTOD MeTasa mBa 00s13aTeIbHbI JUL CBAPHBIX COCTH-
HECHHUH TPy OOIIPOBOOB YPOBHEH IKCIUTYaTallHOHHOM HaaeHOCTH 2 1 3 (cM. 4.1.3).
Jng TpyOonpoBOIOB YPOBHA 3KCILTyaTallMOHHOH Haae)kHOCTH 1 (cM. 4.1.3) ucnbI-
tauusg #Ha CTOD merania mBa MOTYT MPOBOAUTECS 1O TpeOoBaHMIO Perucrpa.

5.1.2.5 Koppo3HOHHBIC HCTIBITAHHS 00sA3aTEIbHBI JUIA CBAPHBIX COCIUHCHHIT
TpyOOIPOBOIOB YPOBHSI SKCILTyaTaLlMOHHOH Hafe)kHOCTH 2 (cM. 4.1.3). B mpoumx
CJIy4asX HCIbITAHUSI MOTYT IPOBOJHUTHCA IO TpeOOBaHHIO Perucrpa.

5.1.2.6 OOBpeM HCHBITAHUHA MPOU3BOACTBEHHBIX CBAPHBIX COSIHHECHUH, €CIH
HE COINIACOBAHO MHOE, JOJDKEH COOTBETCTBOBATh TPEOOBAHMAM NI OZOOPCHHS
TEXHOJIOTHUCCKUX mpoueccos cBapku. Micmsrranns Ha CTOD mertaa msa u xop-
Po3uro MPOBOIATCS O TpeOoBaHMIO Perucrpa. O0beM KOHTPOJISI IPOH3BOACTBEH-
HBIX CBAPHBIX COCTMHCHUM, €CITH HHOE HE COITIaCOBAHO C PerucTpoM, T0JDKeH co-
CTaBIATH HE MeHee 1 % CTHIKOB.

5.1.3 Texuu4veckasi JOKYMEHT AIIHsL.

TexHUUECKAs: AOKYMECHTALHS IO CBAPKE, IPSACTABIIEMAs HA OAOOPEHHUE IO IPO-
€KTy TIOABOAHOTO TPyOOMpoBOAa, yKa3aHa B 1.5. TexHHUeCkast JOKYyMCHTALMSL, TIOAJIC-
JKAIIAS PACCMOTPCHHEO PErHCTPOM B POLIECCE OAOOPCHHS TEXHOIOTHYCCKUX MPOLIEC-
COB CBAPKH H CBAPOYHBIX MATCPHAJIOB, I0JDKHA COOTBETCTBOBATH TPeOOBAaHMM 6.1.3 1
4.1.2.1 yactu XIV «Cpapka» [IpaBun kiaccupuiaImu 1 OCTPOHKH MOPCKHX CY/IOB.

5.2 TEXHOJIOTMYECKHE TPEBOBAHUSI
K ITPOLIECCAM M3TOTOBJIEHHS] CBAPHBIX KOHCTPYKIIHIA
TOBOJHBIX TPYEOIIPOBOJOB

5.2.1 O6mue TpedoBaHms1.

Hacrosmas rmaBa pacpoCTpaHIETCS Ha CBApOYHbIE PabOTHI, KOTOPHIC BBI-
MOJTHSFOTCA B LEXY, HA MECTC YKJIAIKH HJIH MOHT@Xa. PaccMaTpuBacTcst cBapka
YIICPOAMCTOH, HU3KOJCTHPOBAHHOM M IUTAKMPOBAHHOM cTamm. [locnemusas mpu-
MCHSCTCS IUIAKHPOBKOH BHYTPbH Al TPYOOMPOBOJAOB YPOBHS IKCILTYyaTALIHOH-
HOW HaAEKHOCTH 2 (cM. 4.1.3), TPAaHCIIOPTHPYIOIMX ATPSCCHBHBIC CPEBI, €CIIH
OCHOBHOH METAJUI — YIJICPOAUCTAS HITH HU3KOJICTHPOBAHHAS CTANTb — HE YAOBJICT-
BOPACT TPCOOBAHUAM 10 KOPPO3HH.

OO6mme yka3aHHS MO CBApKC JOJDKHBI COOTBCTCTBOBATh pasd. 2 yactd XIV
«Cpapka» IlpaBun kiraccHpukanmmu W HOCTPOMKH MOPCKHX CYIOB, 4 TaKokKe
pasa. 2 yactu XIII «Csapkay IIpaBmn xiaccupuranuy, NOCTPOHKH U 000pyHO-
Banus [IBY/MCIL

5.2.2 TexnoJsiorH4eCKHE MPOLECCHI CBAPKH.

Ecnu uHOE HE COITAcOBaHO ¢ PerucTpoM, MOTYT NPUMEHATHCA CIEAYIOIIHE
TCXHOJIOTAYCCKHAC MPOIECCHL
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py4HAs IyroBas CBAPKa IUIABAIIHMCS MOKPBITEIM 3ICKTPOIOM;

JIyTOBas CBApKa MOPOIIKOBOH MPOBOJIOKOH O3 JOMOIHUTEIBHOMN Tra30BoOi 3a-
IIUTHI,

JyTOBad CBAapKa IOPOIIKOBOH MPOBOJIOKOH B CPEAE 3aIUTHOTO Ta3a;

JyTOBAs CBAPKA IUIABAIINMCS 3ICKTPOIOM B CPEAE 3aIMUTHOTO Ta3a;

JyTOBas CBapKa BOIb()PAMOBBIM 3JICKTPOIOM B CPEAE 3AIMUTHOTO Ta3a;

ABTOMATHYECKAs JyTOBas CBapKa Mox (IrocoM;

TUIA3MEHHAS CBAPKA,

BBICOKOYACTOTHAs cBapka (CBY).

B 3aBOACKHX YCIOBHAX PEKOMEHIYETCS MPUMEHATh ABTOMATHYCCKYIO AYTO-
BYIO CBapKy 1o (MIFOCOM H B Cpeze 3aIIUTHOTO Ta3a.

5.2.3 IIpon3BOACTBEHHLII IEPCOHAN N KBAJM(PHKAINSI CBAPIIUKOB,

5.2.3.1 Bce paboTs! o CBapKe KOHCTPY KLU MOABOAHBIX TPAHCIIOPTHBIX CHC-
TeM, MOIIC)KAIMIX TEXHHICCKOMY HAOMFOACHUIO PErucTpa, TOKHBI BEIMOTHATHCS
TOJBKO KBATH()HIUPOBAHHBIMHU CBAPIIUKAMHE, HATICHKAIIUM 00Pa30M aTTeCTOBAH-
HBIMH H HMEIOIMMH JSHCTBYIOIIEE CBUACTEIBCTBO O JOMYCKEe CBAPINHKA, BHIIAH-
Hoe Peructpom cormacHo paszn. 5 yactu XIV «Csapka» [Ipasun xnaccupuranum
M IOCTPOMKH MOPCKHX CYIOB.

OOmme TpeOoBaHHUS MO KBATH()HUKAIMH MIEPCOHAJA I0JDKHBI COOTBETCTBOBATh
pa3a. 2 yactu XIII «Csapka» [TpaBmn knaccuukanuu, noCTpoiku 1 000pPya0Ba-
wust [IBY/MCTI ¢ yueroM TpeOOBaHHI HACTOAIIETO Pa3acia.

5.2.3.2 [lo mpoBeCHHUS aTTECTAIHOHHBIX UCTIBITAHUH CBAPLIMK JOJDKCH IIy-
TeM OOYYCHUS M MPAKTHKHY IOJIyYATH 3HAHAS B CICAYIOIIMX 00NIaCTIAX:

OCHOBHBIC CBAPOYHBIC TEXHOJIOTHH,

TEXHHYECKHE TPEOOBAHMSA K CBAPOYHBIM IPOLECCAM,

COOTBETCTBYFOIIUE METOIBI HEPA3PY IIAOIIETO KOHTPOILT,

KPHUTCPHU NPUEMKH.

5.2.3.3 HcnpiTaHud mo aTTecTanuu CBapIIMKOB NMPOBOJATCA AL COOTBET-
CTBYIOIIMX MOJOXCHMI IIBA MPH CBAPKE, MAPOK MarepHajia M TEXHOJOTHYCCKUX
NPOLEcCOB CBapku. CBAPIIMKH JOJDKHBI OBITh aTTECTOBAHBI B 00JIACTH OTHOCTO-
POHHEH CBapKH BCTHIK TPYO B TPeOyeMOM OCHOBHOM MOJIOXkeHHH. 10 cornmamre-
HHIO CBApIIMKH MOTYT OBITh aTTECTOBAHBI TOJNBKO JJIS BHIMONHCHHS HEKOTOPBIX
BH/IOB CBAPHBIX IIBOB, MPOBAPKH KOPHS IIBA, C ONPEACICHHBIME IIPHCATOYHBIMA
MaTepHalaMH H 3IEKTpogaMH. CBapIIMKH, BHIIOJHSIIONINC PSMOHTHYIO CBapKy,
MOTYT OBITh aTTECTOBAHBI TONBKO B OOIACTH 3aBAPKH JAS(CKTOB IPH YCIOBHH, YTO
BBITIOJTHAIOT TOJIBKO JAHHBIC BU/IBI PEMOHTHOH CBAPKH.

5.2.3.4 Arrecranusi Q0JDKHA NPOBOAMTHCSA C HUCMOJB30BAHHEM TOTO KE Ca-
MOTO HJIM aHAJIOTHYHOTO OOOPYAOBAHMSA, KOTOPOC HCIOJIB3YCTCS IPH MOHTAXKE,
H B PCaNbHBIX YCIOBHAX HA NMPOM3BOACTBC, HA CKIAACKOH IUIOIMANKEC M CyIHC-
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ykaaquuke. MHbIE yCIOBHA AOIMyCKAIOTCS MO COIIacoBaHuIo ¢ Perucrpom. Ecmm
nepephiB B pabOTe CBAPILIMKA COCTABIACT OoIee 6 MECAUEB, TPeOyeTCs JOTOTHH-
TETbHAS aTTECTAIHA.

5.2.3.5 Cpapmuku, BBINOHAOMHKE MOABOTHYO CBAPKY «CYXHM CIIOCOOOM»,
JOJDKHBI OBITh CHAYAJIA aTTCCTOBAHBI AN HA3CMHOW CBAPKH M JOJDKHBI MPHOO-
PECTH ONBIT CBAPKH NMOA BOAOH. ATTCCTAIHOHHBIC HCIBITAHH CBAPIINKA, BIITOT-
HAIOIIETO NOABOAHYK) CBAPKY, JOJDKHBI IPOBOAMTHCS AL KOHKPETHOTO IIpeaBa-
PHTENBHO ATTECTOBAHHOTO TEXHOJIOTHUYCCKOTO MPOLECCa.

5.2.4 OcunoBHoii Mmarepuai. CBapuBaeMoCTs.

5.2.4.1 Csapxka npo0 a1 0Z00PCHUS 0CHOBHOTO METAJUIA TI0 CBAPUBAEMOCTH
MPOBOAUTCS ATTECTOBAHHBIMHY CBAPIMMKAMHE, IIOTOHHAS SHEPTHI IPH CBapKe Mpod
JIOJDKHA COOTBETCTBOBATH IIPUMEHAECMOM B MPOM3BOACTBE. Peructp snpase notpe-
00BaTh H3MCHEHHUS YCIIOBHH CBAPKH CEPTHPHKANUOHHBIX MPOO.

5.2.4.2 TeomeTpusa CBAPHOTO COCAMHCHUS AOJDKHA BKJIFOUATH OHY MPAMYHO
KpPOMKy. IIpuMepsI mOArOTOBKM KPOMOK M KOHCTPYKTHBHBIC 3JIEMEHTBI CBAPHO-
ro COCOMHEHH MOKA3aHBI HA puc. 5.2.4.2. JlomyCkaercs, mo COTJIACOBAHHIO C

Koncmpyxmusenote anemenmot Konempyxmuenute anemenmsl wiea
N0020MOBKYU KPOMOK U MEeXHONOUA C6apKY
Asmomamuseckas csapka nod gnocom
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Puc. 5.2.4.2
CeapHble COeIHHEHH: /IS HCTIBITAHUM Ha CBAPUBAEMOCTh
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PerucTpoM, NPOBOAUTH UCTILITAHHS HA CBAPHBAEMOCTD HA CBAPHBIX COCAMHCHH-
AX C peaapbHOH (IIPOM3BOACTBCHHOM) reoMerpueii. B 3toMm ciyuae MoxeT OBITh
VBEIHYCHO KOITHMYECTBO HCIBITATCILHBIX 00Pa30B, HEOOXOAMMOE IS MOy YCHUS
TpeOyeMOTO KOTHIECTBA KOPPEKTHBIX PE3yIBTATOB.

5.2.5 CBapo4HbIe MATEPHAIIBI.

5.2.5.1 CBapoyHblc MarcpHaNbl, NMPHUMEHICMBIC JISI CBAPKH KOHCTPYKIHIA
TOABOAHBIX TPAHCHOPTHBIX CHCTEM, MOATIC)KAIMX TEXHHICCKOMY HAOIFOACHHIO
Perucrpa, momwkHbEI OBITH, KaK HpaBHiIO, omoOpeHsl PerucrpoM. Tlopsaok mpu-
MCHCHUSI M OZOOPEHMA CBAPOYHBIX MATEPHANIOB JOJDKCH COOTBETCTBOBAaTh 2.5
yactu XIII «Csapka» IIpaBun kiacCHpHKALMH, MOCTPOHKH M OOOPYZOBAHHSA
TIBY/MCII ¢ yyeToMm TpeOOBaHHI HACTOSINCH IJIaBBL

5.2.5.2 Bei6op CBAPOHBIX MATEPHAJIOB IS CBAPKH TPy OOIPOBOHOMN CTAIH PO~
HM3BOJHUTCS QHAJIOTHYHO CYJIOKOPIYCHOH CTaJIM COOTBETCTBYFOLIEH MPOYHOCTHOH Ka-
Teropum. [l CBapKu TPy OOPOBOJHOM CTANH CIICAYET MPHMEHATh MATCPHAITBI TOJIBKO
C HU3KUM COeprkaHueM Boaopona kareropuit HS wmm H10. Capoussie Mareprasi
IS TPYyOOIIPOBOAOB YPOBHS SKCILTyaTAlHOHHON HAACKHOCTH 2 (CM. 4.1.3) HODKHBI
o0ecreyuBaTh JOCTATOUHYIO KOPPO3HOHHYH0 CTOMKOCTh CBAPHBIX COCAUHCHHH.

IIpu cBapke CTam MOBHIECHHOW M BHICOKOM MPOYHOCTH 0CO00C BHHMAHHUE
JOJDKHO YACJATHCA HMPESAOTBPAIICHUIO 00PA30BAHMSA XONOTHBIX TPCIIMH B 30HE
TEPMHUYCCKOTO BIMAHUA M MeTauie mBa. Kpome Toro, HeoOXomuMo coOmonars
TpeOOBAaHMA K COOTHOLICHHIO MEXIY HPEACTaMH TCKYyYSCTH H BPEMCHHBIM CO-
MPOTHBICHHCM METAUIA IIBA H OCHOBHOTO METAJUIA.

5.2.5.3 JlomKHBI OBITH COCTABIICHBI MOAPOOHBIE Pab0yHe HHCTPYKIHH IO Xpa-
HCHHUIO, OOPALICHHUIO, YTHIH3AHWA W MOBTOPHOH CYHIKE PACXOMHBIX CBAPOYHBIX
Marepuanos. Oco00e¢ BHEMAHHUE CICAYET YACTATh OOPAINCHHIO CO CBAPOYHBIMHU
MATCpHAIAMH TIPH TIOJBOJHON CBAPKE «CYXHM CHOCO00M». JIOKHBI OBITH pa3-
paboranbl paboyre WHCTPYKIMH IO XPAHCHHIO i OOPALICHUIO IIPHMCHHUTEIILHO K
PACXOTHBIM CBAPOYHBIM MATCPHAJIAM HA CyAaX MOJCPKKA M B CBAPOYHBIX KaOH-
HAX, a TAKKE M0 TCPMETH3ALMHA | IIEPeJaie B CBAPOUHYIO KAOHHY.

5.2.6 Oomue TpedoBanus K BHIIOJHEHHIO CBAPOYHBIX PAdoT.

5.2.6.1 [Ina1 BceX TEXHONOTHHMECKHX INPOLECCOB CBAPKH, PACCMATPHBACMBIX B
HACTOSIIEM Pa3aeyie H MPOXOMSIIUX 0X00pEHHE Mo TpeOoBaHWIM Perucrpa, 10ImKHbI
OBITH COCTABIICHBI MOAPOOHBIC TCXHOJIOTHYCCKHIE HHCTPY KIUH. TEXHOTOTHYCCKUE HH-
CTPYKIHH JOJDKHBI 00CCIICUHBATH BHITIOIHAMOCTB BCEX OTOBOPCHHBIX TPCOOBAHHIA.

5.2.6.2 TexHonOTHUECKUE MHCTPYKIHH HA CBAPKY JOJDKHBIL, KAK MHHHMMYM,
COZEPXKATh CJICAYIOIIUE JAHHBIC:

KaTeTOPHI0 OCHOBHOTO METajlla B COOTBETCTBHH C TpeOoBaHmsamu Ilpa-
w1 MITT u xiacc TpyOonposoaa;

77



JHAMETP H TOJMIMHY CTCHKH TPyO (WIH HX IHAMA30H),

paszmenky KpoMok H ()opMy CBAPHOTO COCAUHCHHS C JOIY CKAMH;

TEXHOJIOTHYCCKHI MPOLECC CBAPKH,

KOJIUMECTBO H MECTO PACTIONIOMKEHHS CBAPIIHKOB;

CBAPOYHBIC MaTepHaisl (0700peHHbIe Pernctpom),

COCTAaB Ta30BOM CMECH U PACXO;

JUAMETP TEKTPOIA/TIPUCATOUHON ITPOBOJIOKH,

Pacxox MPUCATOUHOM IPOBOJIOKH | (ITroca;

TapaMeTpbl CBAPKH. TOK, HAMPSDKCHHE, POJ TOKA, MOJIPHOCTH, CKOPOCTh
CBApKH, BBUICT JICKTPOAA M YTOI MEIKAY SICKTPOIOM W H3ACTHEM I KaKIOH
AyTHU (WM AUANA30H),

KOJIHYECTBO CBAPOYHBIX AYT M CBAPOUHBIX TOJOBOK (MOJAYy XOJOAHOW HIIM
ropsueH MPOBOJIOKH),

TIOJIO’KEHMS IIPH CBAPKE U HANIPABICHUE CBAPKH,

HAJIMYHE MONECPEYHBIX KOJCOAHUH 3IEKTPOAA,;

JUAMETP MYHIIITYKA,

KOJIHYCSCTBO IMPOXOA0B (B TOM YHCIC A/ KOJBLECBBIX CTHIKOB — IO HAYAJIa Iie-
peMeneHns CyaHa-y KIaTIUKA),

3aKpeIUICHUE (BHYTPH HIH CHAPYIKH),

TEMIIEpaTypy MPEIBAPHTEIBHOTO MOJOTPEBA (SCITH MPUMEHSIETCSA),

BPECMCHHBIC HHTEPBAJIBI ME)KIY MPOXOJAMH,

AWANa30H TEMICPATyp Hepes HATOKCHHEM KaKIOTO ITOCICAYIOMETO
cos;

TEPMOOOPAOOTKY MOCIC CBAPKH (€CITH MPUMEHACTCS).

5.2.6.3 B cnyuae moaBOJHON CBAPKHU «CYXHM CIOCOOOM» TEXHOJIIOTHYCCKHE
HHCTPYKIMH HAa CBAPKY JOJDKHBI TAKOKE COACPIKATD CIICAYIONINE JAHHBIC:

rIyOuHy BOIBI (MHHHMAJTBHY FO/MAKCHMATBHYI0);

JIaBJICHHUE BHY TPH KaMEPBI;

COCTaB Ta3a BHYTPH KAMEPHI,

HauOOIBIIY IO BIAKHOCTh B KAMEPE;

TEMIIEPATyPy B Kamepe (MHHUMAJIBHYF0/MAKCHMATBHYIO);

JJIMHY, TUII 1 pa3mep ¢aia;

MECTO 3aMepa ICKTPHYCCKUX NAPAMETPOB CBAPKH,

CBAPOYHOE 0OOPYIOBAHHE.

5.2.6.4 TeXHOIOTHYECKHUE HHCTPYKIMH HA PEMOHTHYO CBAPKY JOJDKHBI OBITH
pa3paboTaHsl Ha OCHOBE OTHUCTA 00 ATTECTANMOHHBIX HCTIBITAHIAX TEXHOJIOTHIEC-
KOTO IPOIIECCa PEMOHTHOM CBapKku. OHM TOJDKHBI BKIIFOUATH CICAYIOIIYIO TOTON-
HUTEIbHYIO HH(OPMAIHFO:
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cnoco0 BBIOOPKH Je(eKkTa, MOATOTOBKY IO CBAapKY;

pa3Mepsl 30HBI PEMOHTHOH CBAPKY,

BHBI ¥ 00BEM HEPA3Py IIAIOIIETO KOHTPOJI MOCTIE BEIOOPKH Ae()eKTa U MOCTe
PEMOHTA.

5.2.6.5 ITpu BHECEHUH H3MCHCHHH B TEXHOJIOTHYECKUI MPOLIECC CBAPKH MPO-
BEICHAE HOBBIX HCIBITAHUH TPEOYETCS B CIICAYIOIMX CIIyYasX, €CJIH HHOE HE CO-
1acoBaHo ¢ Peructpom.

OCHOBHO# MeTat:

MOBBIIIECHHUE TPOYHOCTHOM KAaTeTOPHH;

HM3MEHEHHE COCTOSHUS MOCTABKY;

HM3MCHECHHE TEXHOJIOTHH H3TOTOBJICHHS,

moboe yBenuucnue P, 6onee, 4em Ha 0,02, ysemmaenue C,  6omee, YeM Ha
0,03 u comepkanus yraepoaa 6oxee yem Ha 0,02 %;

H3MEHEHHE MPEANPUATHI-H3TOTOBATE .

Teomerpus:

H3MEHEHHE TuameTpa TpyOsl (IO COrIacoBaHUIO C PerncTpom);

HM3MCHCHHE TOJIIUHBI IITPHIICA/CTCHKH TPy ObI BHE Auanazoua 0,756...1,59;

H3MEHEHHE Pa3AeIKU KPOMOK, BBIXOIIEE 3a MPEACIBI Oy CKOB, YKA3aHHBIX
B YTBEPKACHHBIX TCXHUYCCKHUX YCIIOBHAX

LCHTPUPYFOIIHE 3QKUMBI IIPH CBAPKE TPYO: 3aMCHA BHY TPEHHETO KPCTIICHHS
Ha Hapy’ KHOE M HA00OPOT.

TexHOTOTHYECKUH POLIECC CBAPKH:

1000€ H3MCHCHUE BUIA CBAPKH,

3aMEHa OTHOAYTOBOM CBapKH HA MHOTOAYTOBYIO H HA000POT;

mo00e M3MCHEHHE THIIA W MOJCTH OOOPYAOBAHHSA (BKIIOYAS IOABOTHYIO
CBapKy):

H3MEHCHHS ICKTPHYCCKUX IMApaMETPOB, BIILIIOINNC HA PEKHM NEPEHOCA
WA MTPOU3BOAUTCIBHOCTD HAITIABKH,

H3MCHCHHE THIIA, THAMETPA, MAPKH CBAPOYHBIX MATCPHAJIOB,

H3MEHCHHE BBUIETA 3ICKTPOJA 3a MPEACIIBI JOMYCKOB, YKA3aHHbIX B YTBEPK-
JACHHBIX TCXHOJIOTHYCCKUX HHCTPY KITHAX,

H3MEHCHHE COCTaBa M Pacxoza 3aIlUTHOTO ra3a 6osee 10 %,

H3MEHECHHE OCHOBHOTO IMOJOKCHHUS IPU CBAPKE HA MOJOKEHHE, HE COOTBETC-
TByrOLICE Ta0N. 5.2.6.5;

H3MEHEHHE HANPABICHUS «BEPTUKATIPHO BHI3» HA «BEPTHUKAIBHO BBEPX» HIH
HA000pOT;

HU3MEHEHHE OTHOIIPOXOAHOHM CBAPKK HA MHOTOIPOXOJHYEO HIIH HA000POT;

H3MEHEHHE MOJIPHOCTH,
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H3MCHCHHE IOTOHHOM SHCPTHH IPH CBapKe BHE AnamnasoHa + 10 %, eciu uHOE
HE COIIIacoBaHO ¢ Perucrpom;

H3MCHCHHE BPEMEHHBIX HHTCPBAIOB MEKIY IMPOXOJAMH BHE JOIY CTHMBIX IO
YTBEPIKICHHBIM TEXHOJIOTHYCCKHM HHCTPY KIIHAM,

CHIDKCHHE TEMIIEPATy phI MPEIBAPUTEIHHOTO IIOA0TPEBA (€CITH MPHMCHACTCS),

mo00e COKpAIICHHE BPEMCHHU OXJIAXKICHHS CBAPHOTO COETMHEHHU S IO CPABHE-
HUIO C aTTECTAIMOHHBIM HCTIBITAHUEM (IJ11 MOHTAKHOM CBAPKH);

m000¢ H3MEHEHHE PSKUMA TEPMOOOPAOOTKH MOCIE CBAPKHU (ECITH MPHMCHS-
ercs);

MOTICPEUHBIC KOJICOAHHS 3ICKTPOIA HA PACCTOSHHE 00JIee TPEX HOMHHATBHBIX
JUAMCTPOB, CCITH MOTICPCYHBIC KOJICOAHNS HE MPETYyCMOTPEHEI,

COKpAIICHHE KOJHYCCTBA CBAPIINKOB.

Tabauna 5.2.6.5
JlonmycTHMBbIe TOJIO/KeHHSI TIPH CBapKe

ITonojkeHHE TIPH CBapKe ITonoxxeHus1 IpH cBapKe, TSI KOTOPBIX
aTTeCTAlMOHHON MPOGBI He TpeOyeTcst HOTOIHATE IbHAS aTTe CTAIHs
PA PA
PC PA, PC
PF/PG PA, PF/PG
PC + PF/PG Bce
H-L045 Bee

Jl1s MOABOIHOM CBAPKH «CYXHM CIIOCOOOM, TONOHUTCIIBHO!

T000€ H3MEHEHHE JABJICHHS B CBAPOYHON KaMepe;

1000€ H3MEHEHHE COCTaBa Ta3a BHY TP KAMEPBI,

YBEIIMYCHHE BIAKHOCTH B kKaMmepe Oojee yeM Ha 10 % OT ypoBHA mpu arTe-
CTAL[HOHHOM HCIIBITAaHUH.

5.2.7 CBapka Tpy0onpoBoAOB U3 INIAKHPOBAHHOM CTAJIN.

5.2.7.1 OOmme TpeOoBaHHA K CBapKe TPyOONPOBOJOB C BHYTPCHHHM ILIA-
KHPYIOIIHM CJIOEM JOJDKHBI COOTBETCTBOBaTh pazzeny 2.8 yactu XIV «Cpapka»
IIpaBun wraccupukanuu ¥ MOCTPOUKH MOPCKHX CYAOB W pasd. 2.9 uactu XIII
«Cpapka» ITpaBun knaccu(pukanuu, mocTpodku u odopyzosanust [IBY/MCII, ¢
y4ETOM TpeOOBAHUIH HACTOAIICH IIABBL

5.2.7.2 TIpou3BoaCTBEHHAS CBAapKa YYACTKOB C KOPPO3HOHHO-CTOHKHM IUIAKHU-
POBaHHEM MOJKET BBINOJIHATLCA MOCPEACTBOM OJHOTO M3 CBAPOYHBIX MPOLIECCOB,
YKa33aHHBIX B 5.2.2, 32 HCKJIFOYCHHEM JYTOBOH CBAPKH MOPOLIKOBOH IPOBOJIO-
KO Oe3 3anmTHOTO ra3a U BeICOkouacToTHOM cBapku (CBY). I'me 310 BO3MOXKHO,

80



CBAapKa JOJDKHA BBIIOJHATHCS ABYCTOPOHHHM IIBOM. ITpoxos mpu 3aBapke KOPHA
IIBA B OMHOCTOPOHHHUX (MOHT&)KHBIX) CBAPHBIX MIBAX, KAK MPABUIIO, JOJDKCH BBI-
MOJTHATHCS PYyYHOH CBApKOH IUIABAIIMMCS MOKPBITHIM 3JIEKTPOIOM, AyTOBOH CBap-
KOH BOJIb()PAMOBBIM 3IICKTPOIOM B CPEZEC 3AIIUTHOTO Ia3a WM AyTOBOH CBApKOH
TUIABSAIIUMCS 3JICKTPOJOM B CPEIE 3aLUTHOTO rasa.

5.2.7.3 OxoHuaTenbHAs pa3Aeika KPOMOK IOJ CBApKy JOJUKHA BBITOJIHATH-
cs1 MexaHH4eCKo# oOpabotkoit. Jlomyckaercs moauum(oBka, mpu 3ToM HuH(O-
BaJIbHBIC KPYyTH HE JOJDKHBI PAHEC HCTIOIb30BATHCS A YIJICPOJHCTON WIH HU3-
KOJICTHPOBAHHOM cTau. [I[pHMEHEHHE OTHEBOH PE3KH JOJDKHO OBITH OTPAHHYCHO
IUIA3MEHHOM PE3KOH.

5.2.7.4 [Insa OYUCTKH IIBA W ILUIAKAPOBKH MEPET HATOKSHHUEM TOCIICAYHOIIC-
IO BAJMKA KOPPO3HOHHO-CTOMKOTO METAJUIA AODKHBI MPUMEHATHCS IIPOBOJIOYHBIC
IIETKU M3 HEPIKABCIOIIECH IMPOBOJIOKH.

5.2.7.5 CpapouHble Marepuajibl I CBAPKH IJIAKHUPYIOIICTO CIOS JOJDKHBI
OBITH BBIOPAHbI C YUETOM OOCCIEUECHUS KOPPO3HOHHOM CTOMKOCTH CBAPHOTO CO-
€IUHEHMA. 3ampernacTcs CBapka HHU3KOJICTHPOBAHHBIMH CBAPOYHBIMH MATEPHA-
JaMH 110 KOPPO3HOHHO-CTOMKOMY Marepuaily. B ciyuyae HEBO3MOXKHOCTH rapaH-
THPOBATh JAHHOE TPEOOBAHHE, BECh IIOB CBAPHBACTCA KOPPO3HOHHO-CTOMKUM
MaTepUaioM.

5.3 KOHTPOJIb CBAPHBIX COEJIVUHEHUM

5.3.1 Ooniue rpedoBaHusl.

TpeOoBaHHA O KOHTPOJIO CBAPHBIX COCTMHCHHN KOHCTPYKIM IOBO-
JHBIX TPyOOIPOBOIOB JOJDKHBI YCTAHABIUBATHCS B COOTBETCTBHH C YKA3AHHSIMHE
pasa. 3 yactu XIII «Ceapxka» ITpaBun knaccuukanuy, moCTpoiika 1 000pyA0Ba-
Hua [TBY/MCT]I, ¢ yuetom TpeGOBaHHIT HACTOSLICTO pa3aena.

5.3.2 O0BbeM KOHTPOJTSI M OIIEHKA KAYeCTBA CBAPHBIX COEMHEHHI.

5.3.2.1 O6BeM KOHTPOIIS BCEX BHIOB CBAPHBIX COCAUHCHHUIA TTOABOIHBIX TPY-
60IPOBOIOB YCTAHABIMBACTCS B pa3Mepe:

BU3YQJILHBIN KOHTPOJIH — 100 %,

YJIETPa3By KOBOM KOHTPOJIb M paguorpaduueckuii KOHTpoms — 100 % cymmapHo.

ITpu 35TOM, 06BEM KOHTPOIIT KOKIBIM METOJIOM MOKET BAPHUPOBATHCS OT 0 710
100 % B 3aBHCHMOCTH OT CIOC00a CBAPKH (BUIA TUIHYHBIX AC(EKTOB), a TAKKE
BO3MOXXHOCTEH NMPHMEHEHH: (TEXHHYCCKHX OTPAHHYCHHH) M 33JCHCTBOBAHHOIO
000pyIOBaHuUS,

MATHATONOPOIIKOBBIH KOHTPOIb — 100 %, ecim HHOE HE cornacoBaHo ¢ Pe-
THCTPOM.
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5.3.2.2 /Iy KOJIbLIEBBIX CBAPHBIX IIBOB TPYOOIPOBOJOB U3 CTANIM HE NMPOYHES
PCT550(W), mist KOTOPBIX HAKOILICHHBIC AS()OPMALMH B PE3YJIBTATC MOHTAXKA H
3KkcIutyaTauuy npesocxomar 0,3 %, a Tarke 1 TpyOOmpoBOAOB W3 CTaMH 0O0JTb-
mei MPOYHOCTH IPH aHATOTHYHBIX Aeopmammix Oonee 0,4 % cnenyer mposo-
JMTH OLICHKY OC30IIaCHOCTH TPyOOIPOBOIOB C MPOBEACHAEM AHATM3A PHCKA CO-
I1acHo pasa. 10.

5.3.2.3 Kpurepuu OLCHKH Ka4eCTBA CBAPHBIX COCAWHCHHH MPH BU3YaJTHHOM
OCMOTPE M MAaTHHTOIIOPOIIIKOBOM KOHTPOJIC MPEACTABICHbI B Ta0. 5.3.2.3-1. Kpure-
PHH Ka4€CTBA MPHU pagrorpauueckoM KOHTpoIe — B Ta0I. 5.3.2.3-2. JIroOble He yKa-
3aHHbIC B TAOMMIAX BUIBI AC(EKTOB JOIMYCKAKOTCS MO COMTACOBAHUIO C PEerucTpom.

5.3.2.4 HopMbI JOIyCTUMBIX AS(EKTOB MPH YIBTPA3BYKOBOM KOHTPOJE Pyd-
HBIM KOHTAKTHBIM 3X0-METOJOM C HCIOJb30BAHHEM JIC(PEKTOCKONIOB OOIIETO Ha-
3HAYCHMS MPHBOIATCS B TAa0OM. 5.3.2.4.

5.3.2.5 JlomyckaeTcsl MPHMCHCHHE MEXaHH3UPOBAHHBIX, ABTOMATH3HPOBAH-
HBIX M aBTOMATHYECKHX YCTAHOBOK YJBTPA3BYKOBOTO HIIH PCHTTCHOBCKOTO KOH-
TPOJLL, 00ECICUHBAIOIIX KOHTPOJH 100 % ITHHBI LIBA, TIPH 3TOM 110 TPSOOBAHMIO
Perucrpa 065eM COBMECTHOTO MMPUMEHEHHS PaIHOTPAQHICCKOTO H YIIBTPA3BY KO-
BOTO KOHTPOJII MOKET ObITh Oosiee 100 %.

Meroauku Hepa3pyMIAIOIIET0 KOHTPOJII C YTOUHEHHEM KPHTCPHEB OLICHKH Ka-
YeCTBA CBAPHBIX COCTUHCHHUI C YUSTOM THIIA HCTIOJIB3Y EMOTO 000Dy I0BAHKS T0JDK-
HBI OBITH Pa3pabOTaHbI I KAXKAOTO BHIA KOHTPOJII U 0X00PCHBI Perucrpom.

TaGauma 5.3.2.3-1
Kpurtepun olieHKH KauecTBa IIPH BU3YaILHOM 0CMOTpe
M MarHUTOIIOPOILIKOBOM KOHTPOJIE CBAPHBIX COeTMHEHMIT

XapakTepHCTHKA Kpurepuii
1 2
Buemnuii npod s CpapHble BBl JODKHBI MMETh POBHYIO IOBEPXHOCTh M ILIABHBIH

nepexo/i K OCHOBHOMY MeTaJLTy, IIepeKpBhITHE KPOMOK Pas3JesKH J10JI-
JKeH ObITh He Gosiee 3 MM (6 MM — /ISl aBTOMaTHYECKOM CBApKH O/
(mrocom)

Yeusnenue Hapy:xuoe ycunenue: 1o 0,28, Ho He Gosee 4 MM.
BuyTpennee yewtenue: 1o 0,23, Ho He Gosee 3 MM

BoruyrocTs BOTHYTOCTb CHapYKH He JOIyCKaeTCsI.
BorHyTOCTh BHYTPH JOJDKHA UMETh IUIABHBIN IIEPEX0/l K OCHOBHOMY
MeTaJLTy, TOJIIHHA CBApHOTO IIBA HUIJE HE AOJKHA ObITH MeHee &

CMeleHHe KPOMOK IIpononpHbIi/ ciupaibHbi moB: 1o 0,158, Ho He Goslee 2 MM.
Kombuesoit cteik: 1o 0,158, Ho He Gosiee 3 MM

Tpemunet He pomyckatorcst
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1 2
ITonpesst OTaeNbHbBIE:
I'nyGuna d JIOTyCTUMAS JITTHHA
d>1,0 MM He JIoIycKaeTcst
1,0 MM > d > 0,5 MM 50 MM
0,5MM>d > 02 MM 100 MM
d<0,2 Mmm He OrpaHH4eHa

CyMmapHasi JUTHHA Ha JIFo60M Y9acTKe CBapHOTO miBa JHHOHM 300 MM:

<48, no ue 601ce 100 MM

ITopucTOCTh TOBEPXHOCTH

He nonyckaercs

30HBI 3AKUTaHUS TyTH

He monmyckatorcs

JananaHus

Iy6una: < 1,5 mu, ;umea 1o 1/4D (D — nuameTp TpyObI)

Tabnuma 5.3.2.3-2

KpﬂTeplf[ﬂ OLCHKH Ka'eCTBa IpH pazmorpat]mquKOM KOHTPOJI€ CBAPHbBIX coeJmHel-mii

XapakTepHcTHKA Kpurepuii
1 2 3
OtnenpHBIC AeeKTs CyMMapHasi JUTMHa Ha JIIoGoM
Y4acTKe CBapHOTO MIBa JAJMHOH
300 MM
Iopucmocmo

OT}:[e.]'I])H])Ie IIOPBI

Cxomienne

Memnouka nop

Huametp o &/4, Ho He Gojee 3 MM

Iopsr 1o 2 MM, AUAMETp CKOIUICHUS
MaKCHMyM 12 MM, B CKOIUICHHH ILIO-
masae nop o 10 %

Juamerp 1o 2 MM, [UIHHA ICTOUKH
no o

Maxcumym 3 % mpoBepseMoi
IO ATH
O/HO CKOIIJICHHE

JIBe menmouknu

Iinaxosoe sxnrouenue
OtnenbHoe

O,Z[HHOIIH'LIG WK napaji-
JICJIBHBIC IICTIOYKH

JmameTp 70 3 MM

ITupuna mo 1,5 Mm

12 MM, MakcuUMyM 4 TIT., € IPO-
MEXKYTKaMHu He MeHee 50 MM
23, Ho He Gojee 50 MM

Brmouenus
Bombdpam

Menp, nmpoBosioka

Juametp 710 3 MM

Ecnu BbISBIISIETCS, He TOMYCKAETCS

12 MM, MakcUMyM 4 MT., € po-
MEXKYTKaMH He MeHee 50 MM

Henposap JlmHa no 8, Ho mHe Gosee 25 mm | Mo 6, HO He Goee 25 MM
IMMupuna 1o 1,5 Mm
Hecnnasnenue He nomyckaeTcst -
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IIpooonacenue mabn. 5.3.2.3-2
1 2 3

Tpewgunot He nomyckarotes -

Boenymocmu wisa enym- | Cm. tabn. 5.3.2.3-1 -
pu mpybui

Hoopes enympu mpyowi I'my6una no /10, vo He Gonee 1 MM | Jlo 8, HO He Goee 25 MM
Hsmuunee nponnasnenue | Jo 8/5, Ho e Gonee 3 MM mHa aymne | To 28, Ho He Gonee 50 MM
1o 8, HO He GoJee 25 MM

IIpumeuanusa: 1. I'pynna gedexToB, pasneseHHbIX YYACTKAMH MIMPHHOH MeHee pazMepa
HaUMeHBIIETO M3 Ae()eKTOB TPYIIIIbI JOJIKHA PACCMATPHUBATHCS KaK OHH Je(eKT.

2. OTJe/IbHBIMH CUHTAOTCS Je(eKThI, KOTOpBIE pas/ie/ieHbl Goiee 4eM S-KpaTHBIM pasMepoM
CcaMOH KpYITHOH HeCIUIOITHOCTH.

3. O0mee KOIMYECTBO HECNJIOMHOCTeH Ha F0GOM yUacTKe CBapHOTO mBa HHON 300 MM
(cymMapHBIH pa3Mep) — 710 36, HO He Gosee 100 MM, HCKITFOUAS IOPHCTOCTD; Ha 00IIEH ITHHE CBap-
Horo mBa — 0 12 %.

4. He IomycCKalOTCs CKOILIEHHS HECILUIOMHOCTH B MOEPeYHOM CeUCHHH CBApPHOTO IBA, KO-
TOpbIe MOL'YT IPHBECTH K CBHIAM HJIH YMEHBIIAIOT 3(hdeKTUBHYIO TOJIIUHY CBAPHOTo IBa Golee,
4yeM Ha 6/3.

5. Ha nepeceucHHH MBOB HAKAKHUE 1eEKTHI HE TOYCKAIOTCS.

Tabnuma 5.3.2.4
KpHTepHU olIeHKH KadecTBA NMPH YJILTPAa3BYKOROM KOHTPOJIE CBAPHBIX COEXMHEeHMIA

MaxcuManbHast JOIMYCTHMAs aMIDTHTYIA MakcHuManbHast yCIIOBHAS MIPOTSBKEHHOCTh
9X0-CHIHAJIA OT JedexTa JIOIYCTHMBIX HECIUIOMHOCTEeH L, MM
OmnopHeIii ypoeens' mwioc 4 1B L <&/2, Ho we 6osree 10 MM
OmnopHEI# ypoBeHE MUAHYC 2 1b L > &/2, Ho He Gonee & umu 25 MM
OmnopHbIY ypoBeHb MEHYC 6 b L > &, Ho He Gosiee 25 MM

B npunoBepxXHOCTHBIX 30HAX, HUCKIIOUAs ICH-
TpaJIbHY0 YacTh CBApHOTO COCJTHHCHHS TOJI-
muHOH 0/3%, cymMapHas JyiEHa Ae(eKToB Ha
JII000M y9acTKe CBapHOTO miea juiuHOH 300 MM
Jio 6, Ho He Gosiee 50 MM

OmnopHbIY ypoBeHb MUHYC 6 1B B HeHTpatbHOW HaCTH CBApHOTO COCHHCHHS
ToMIHHOK 6/3 cyMMapHas [ymHa JeeKTOR Ha
m000M ydacTKe cBapHoTo miea auHOH 300 MM
o 26, Ho He GoJiee 50 MM

IMomepeunsie AedekTh M0O0H NpoTsLKeHHOCTH (NedexTnl THIA «T») He HoIyCcKarTCs ®

' OmopHEIH (3TAJIOHHBIN) YPOBEHb TyBCTBHTEIBHOCTH OLPEACIBIETCS IO GOKOBOMY CBEPIISHHIO
23 MM B 5TaJIoHHOM oO0pasie. JIoIycKaloTest HHbIe CIOCOOBI 3aaHusl OMTOPHOTO YPOBHS, obeciTe-
YHUBAOIHE Ty K& YyBCTBUTEJILHOCTh KOHTpoJIA. TpeGoBaHus k oOpasnam yist HACTPOMKH UyBCTBH-
TEJIBHOCTH JOJLKHBI OBITh OTOBOPEHBI B IIPOIeAype KOHTPOJISL.
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? [Ipu ToNIUHE OCHOBHOTO MeTaJlla MeHee 12 MM IeHTpaibHas MO TONMHHE 9aCTh CBAPHOTO
COSIMHEHHUS He pacCMaTPHBASTCH.

* leexT cunTaeTCs MOMEPEUHBIM, SCIIH AMIUIHTYAA YXO-CHIHAJIA OT HETO TIPH O3BYYHBAaHUH
B HaIIPaBJICHUH TIPOI0JILHON OCH IIBa He MeHee 4eM Ha 6 b Gobime, YeM NpH 03BYYHBAHHH TOJ
yrioMm 90 £ 15 ° x mpogoJibHOM OCH IBa.

IMIpumeuanus: 1. ECIH KOHTPOIb MOXKET OBITH BHIIOJIHSH TOJIBKO C OJTHOM CTOPOHBI CBap-
HOTO IIBa, MAKCHMAJIbHBIS JOIYCTHMbIC aMIDIMTY/bI CHTHAJIOB OT JedekTa (JICBbIi cTonGer B Ta-
OmutIe) TOKHBI OBITH YMEHBIICHE! HA 6 1B ( B Ba paza).

2. YYacTKH CBapHBIX IIBOB, pacuIN(poBKa Je(eKTOB B KOTOPBIX BBI3BIBACT COMHCHHE, JTOJIK-
HbI OBITh MOBEPTHYTHI pagHorpadGuIeckoMy KOHTPOIIIO H OLICHSHEI 0 KPUTSPHAM JUTS PATHOTpa-
(hHIeCKOTO KOHTPOJIS.

3. CymMapHasi IPOTSDKSHHOCTh HECIIOIIHOCTEH ¢ aMILUTHTYROH OTpaKeHHOTO CHTHAJA, PaB-
HOM 3TaJIOHHOMY YPOBHIO MHHYyc 6 1B H BbIlIe, Ha 11000M y9acTKe cBapHOTO mBa JutHHOH 300 MM
He J0/KHA TIpeBbImaTh 30, Ho He Gostee 100 MM, a Ha Beelt JuiMHe cBapHOTO mBa — 12 %.

4. Ha nepecedeHHH MBOB Te()eKThI HE JOIYCKAIOTCSL.

5.4 METOJBI HICTILITAHUIA

MeToas! HCTBITAHUN CBAPHBIX COCAMHCHHM AHATNOTHYHBI UCIBITAHHAM, KO-
TOPBIC OMUCAHBI A1 OCHOBHOTO METALIA B pas3d. 4, KpoMe 0COOCHHOCTEH, pac-
CMOTPCHHBIX HIDKE.

5.4.1 Onpenenenne CTOHKOCTH K CYIbL(UIHOMY PACTPECKUBAHHUIO TIOJ
HATIP SZKeHUEM.

HcnplTaHUAM NOABEPTarOT MO TPH CBAPHBIX 00pa3la OT MPOJOJILHOIO IIBA
oTHOM U3 TpyO OT maptuu. VICIBITAHUS IPOBOAATCS MPH YCTHIPCXTOUCHHOM H3TH-
0¢ MOTHOTOIIMHHOTO 00pa3La CO CBAPHBIM IMBOM H HCCHATBHIM YCHIICHHEM, BBI-
JEP/KUBAEMOI0 B HCIIBITATEIBHOM PACTBOPE B TeUCHHE 720 4acOB MPH HAMPsDKE-
HHUH, COCTABILTOMEM 85 % MUHHMAIHHOTO HOPMHUPOBAHHOTO MPEAEa TCKY YCCTH
JUI1 OCHOBHOTO MeTaju1a TpyOsl. MciibITareIbHBIN pacTBOP M OLCHKA PE3yJIBTaTOB
HCTIBITAHUH — TAKHUE 7K€, KAK JJI1 OCHOBHOTO METAJLIA.

5.4.2 OnpenesieHne CTOHKOCTH K BOAOPOIO-UHAYIHPOBAHHOMY (CTYICH-
4aToMy) PaCTPEeCKUBAHMIO.

HcneITaHua MPOBOAATCS TAKKE KAK A OCHOBHOIO METaia, O0pasmbl H3-
rOTABJIMBAKOTCS MOMEPEK MBA O€3 CHATHSA YCHJICHHUS, IIOB JOJDKCH HAXOIUTHCS
NOCEPEAUHE AIUHBI 00pa3na.

5.4.3 Onpeaesienne ClioCOOHOCTH K BOCTIPUSITHIO TLUIACTHIECKHX aedop-
Manuii PpH UCHBITAHUSX HA W3THO,

HcrnbiTaHusa Ha U3rud OpOBOAATCA TAKKE KAK JUIsI OCHOBHOTO METAILIA.

YcucHre CBAPHOTO TIBA CCAYCT CHAMATH 3aMOTHIO C OCHOBHBIM MCTAaJI-
aoMm. Ilpu CHATHH yCHUICHHS MEXaHH4YecKas oOpaboTka JO/DKHA MPOBOJUTLCA B
HANPABJICHUH BIOJIb 00pa3na.

85



5.4.4 Onpenesienne CTOD.

OO0muit mOpsIOK MPABKH 3ar0TOBOK, HCIIBITAHHI U pa3Mep 00pa3LoB 13 CBap-
HBIX COSIMHCHHIH TE JKE, YTO M )1 OCHOBHOTO MeTa/uia. Himke yka3aHbl 0COOCH-
HOCTH HCIIBITAHUA CBAPHBIX COGL[I/IHGHI/IfI.

5.4.4.1 lna onpenenenust CTOD ucnons3yrorcs 00pa3nsI ¢ HAAPE30M U IPe-
BApPUTEILHO BBHIPALICHHON U3 HETO YCTAJIOCTHOM TPEIMUHON. Bripeska 00pas3uos u
HAHECCHHE Hazpes3a mo Metauty msa # 3TB mpon3BOAUTCA Ha MaTepHae MOCe
OKOHYAHHUSA TEPMOOOPAOOTKH, MPH 3TOM PACTOIOKCHHE HAAPE3a — MO TOJIIIHHE,
HAMPABICHHE PACTIPOCTPAHCHHS TPSIIMHBI — BIOJb CBAPHOTO LIBA, €CIIH HHOE HE
YKa3aHO B HOPMATHBHOM JOKYMCHTALMH HA METAJUIOMPOY KIIHIO.

ITpu arTecTanuu CBAPOYHBIX MPOLEAYP B CIy4ac TPEOOBAHMA IPOBEACHUS
ucnbrranuit Ha CTOD Hazpes pacnosiaractcsi B COOTBETCTBHHE C IPOTPAMMOH ar-
TECTALUH, YTBEP/KACHHOM PerucTpom, kak mpaBuiIo, HOCEPEAHHE CBAPHOTO IIBA.

5.4.4.2 Tpu arTecTanyu Marepuania no CBAPUBAEMOCTH JOJDKHBI OBITh HCCIIE-
JIOBAHBI CIEAYIOIHUE CTPYKTYpHBIC cocTaBronme 3TB, KOoTOpble HMEIOT Mpea-
MOJIO’KUTEIBHO HAMXYALIYE) TPCIIMHOCTOMKOCTH. OOIACTh C KPyIMHO3CPHHCTOMH
CTPYKTYPO# BOIH3H IPAHHULBI CILIABICHHUS H 00JIACTH C HCTOJHBIM CTPYKTYPHBIM
MPEBPALICHUEM HITH OTCYTCTBHEM TAKOBOTO V rpaHUIBI 3TB ¢ OCHOBHBIM METAJI-
aoMm. Cxema pationoB 3TB MHOTOIPOXOZHOTO CBAPHOTO IIBA CO CTPYKTYPHBIMH
30HAMH, Ui KOTOPBIX HeoOxoaumo ompeaencHue mapamerpa CTOD, mokasaHa
Ha puc. 5.4.4.2.

5.4.4.3 B ciyuae TpeOOBaHHS MPOBOAUTH HCIBITAHHE MPOJOJILHOTO CBap-
HOTO COEAMHEHHS TPYOBI C pealbHOH TreoMEeTpHEH, TA¢ HEeT MPSIMOH KPOMKH,
ClemyeT pa3MedaTh Haape3 TaKuM 00pa3oM, YTOOBI OH MEPECEKaN KAK MOXKHO
OOoNbIMH MPOLEHT KPYMHO3EPHUCTOH COCTABIMIOMCH Y JIHHHH CIUIABICHHUS
(A uccneaoBaHUA 00IACTH C KPYTHO3CPHHCTOH CTPYKTYpOil BONH3H IpaHH-
1Bl CIUIABJICHUS) Wik «aanbHei» 3TB (i uccieaoBaHUs 00NACTH C HEMOI-
HBIM CTPY KTy PHBIM IIPEBpAIICHHEM Y IpaHubl 3TB ¢ OCHOBHBIM METAJIOM) B
COOTBETCTBHHU C puc. 5.4.4.3.

5.4.4.4 OQHOBPEMCHHO C H3TOTOBJICHHEM CBAPHBIX 0OPA3I0B OT KOHLOB IIBA
KXI0H CBApHOH MpoOBI CIeAyeT BbIpe3arh momepeyuHsie Makpouutudsr. Lleasro
HX METaUIOrpaM4eckoro HCCICAOBAHUA ABIICTCSA KOHTPOJIb MPUCYTCTBHS HC-
ClIeIyeMBIX 30H METAJLIA B JOCTATOYHOM KOJIMYCCTBE BHYTPH LIEHTPATbHOH 30HBI
00pa3noB, COCTABIIOMCH 75 % HX TOJNLIHHBL.

5.4.4.5 Ilpu pa3meTke HONOKCHHA HAApPE3a B CBAPHOM 00pa3le TOPIEBHIC
TOBEPXHOCTH 00PAa3OB (NCPIICHANKYIIPHbIC HAMPABJICHUIO CBAPKH) MPOTPABIIH-
BAaKOTCSA, M JIMHHSA HAZIPE3a pa3MEYaeTCs TAKHM 00pa3oM, YTOOBI 00€CTICUHTh HaH-
Jy4Iice NONAJAHUE B HCCICAYEMYIO 30HY.
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Puc. 5.4.4.2
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BAPUAHTHbL PASMENKY Hadpa?a

Puc. 5.4.4.3
PazmeTka 0Opazior u3 TpyObI
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PexoMeHayeTcs1 COOMIONATh YTOI MEXIAY JTHHHCH Haape3a H OOKOBBIMH IO-
BEPXHOCTAMH 00pa3ua B quana3oHe 90 + 5°, OTKIOHEHHE OT JAHHOTO THANA30HA
JIOJDKHO OBITh YKA3aHO B IPOTOKOJIC.

5.4.4.6 Tak xak cBapHBIC 00PA3LbI HCTIBITHIBAKOTCS B COCTOSIHHH MOCIIC CBAp-
KM M UMEIOT BBICOKHH YPOBEHb OCTATOUYHBIX CBAPOYHBIX HAMPSDKCHHI, TPeOOBa-
HUS 1O JONMYCTHMBIM OTKJIOHECHHSIM OT NPSMOJHHEHHOCTH (DpOHTA yCTalIOCT-
HOM TPEIIMHBI MOTYT 00ECHEUHBATHCS 32 CUCT MPUMEHCHHS IIEPET €€ BbIPALIH-
BAHUEM IIPOLIEAYPHI OOKOBOTO OOXKaTHs 00pa3la HA YUACTKES HETTO-CEUCHHS OT
88 %, BKIFOYAs BEPLIMHY HAAPEe3a, C CYMMApPHOHM ILIACTHUCCKOU aedopMarueit
He Oonee 1 %. Ilpu oOkaTuu JOMYCTHMO HEOTHOKPATHOE MPHIIOKEHHUE HATPY3-
ku. Vi3MepeHne TryOHHBI 00KATHS I OTPEACICHUS UIACTUYECKOM Ae(hopMaruu
JIOJDKHO MTPOBOJUTHCA C TOUHOCTBIO He MeHee + 0,0025 M.

5.4.4.7 TIposepka 3(PeKTHBHOCTH 0OpaOOTKH MPOBOTUTCS MO PE3yIBTATAM
3aMepoB (DPOHTA YCTATOCTHOH TPEIMUHEI B H3IOME.

B Tex ciaydasx, KOraa HCHBITHIBACTCA MATepHAN 30H BBICOKOH CTPYKTYpPHOH
HCOZIHOPOHOCTH, Ul KOTOPBIX HETIOCPEICTBCHHOC ONPEACICHUE G, HEBO3MOX-
HO, IPETyCMAaTPUBACTCA KOCBCHHAS METOAUKA ONPCACTICHHS NMPEAEIA TCKYYECTH.
TTo pesyasraram uzmepeHuit TBepaoctd no Bukkepcy HV B 3TB 1 0CHOBHOM Me-
TaJIC ONPSACISCTCS BEHMHA NPEIeNa TEKyYeCTH G, TIPH KOMHATHOH TeMIepa-
Type; 1t 3TB mpemiaraeTcss COOTHOIIEHHE

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

5.4.4.8 I1ocne nmpoBeICHUS HCTIBITAHUH JOJDKEH OCY IECTBIIATHCSI METAILIOrpa-
(prrueckuit aHaTH3 A1 MPOBEPKH HATUYHS HCCIICAYEMOH MHKPOCTPYKTY Pbl BHY TPH
3a4ETHOH 30HBI — IICHTPAIBHOM YaCTH ()POHTA TPSIIHMHBI B peaeax 75 % ToJmu-
HBI 00pasua. /It 3T0ro MpOM3BOAUTCA Pa3peska pa3pymeHHOTo 00pa3na Ha IUTH-
(sl B cOOTBETCTBHH C pUC. 5.4.4.8, BRIIOYAIOIIAS CIICAYIOIIHE ONCPALHH:

BBIPE3KY H3JI0MOB C 00€HX MOJIOBUH 00pa3lia — CO CTOPOHBI METAJLIA IIBA H CO
CTOPOHBI OCHOBHOTO METAJLIA;

Pa3pe3Ky H3JIOMOB MOMEPEK IUIOCKOCTH H3JI0OMA BAOJb JHHHH YCTAJOCTHOMN
TpemuHbl. HIKHAS YacTh H3IOMa JOJDKHA COACPKATH YCTANOCTHYIO TPCIMHY HA
2/3 TONIIUHEL,

uarotosincHue numdos u periBIcHUE 3TB, doTorpaduposanue.

ITo pe3ynasratam Metawiorpaduu CieayeT YCTAHOBHTH MOJIOKCHHE U JUTHHY
TpeOyeMOi MEKPOCTPYKTYPbI BHY TPH 3a4€THOH 30HBL J0J151 MCCie [y eMOH MHKPO-
CTPYKTYPBI, HCOOXOAUMAS I MPU3HAHKSA HCIBITAHUS KOPPCKTHBIM, MPUHUMACT-
cs1 He MeHee 15 %, ecnu HHOe He yka3aHo Perucrpom.
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Ha puc. 5.4.4.8 npeacrasieHa cXeMa orpeacicHua % HCCIEIYEMOH CTPyK-
TYPHI IO (PPOHTY TPEIIUHBI HA MPHUMEPE AHAIN3A MPUCY TCTBHA KPY THO3CPHUCTOM
CTPYKTYPbI BOJIM3H IPAHHIEI CILIABICHHA.
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Cxema paspesku obpasyos

Puc. 5.4.4.8
IMopsinok MeTamorpadpuyecKoro HCCieOBAHHUS OCIE HCTIBITAHHS

5.5 CBAPOYHbBIE MATEPHAJIbI
5.5.1 O6mue TpedoBaHus,

5.5.1.1 Ina cBapku NMOABOJHBIX TPYOOIPOBOAOB JOIYCKACTCA MPHMCHCHHC
CBAPOYHBIX MATEPHAJIOB H X COYCTAHUN, KAK MPABUIIO, ONOOPEHHBIX PernctpoM.
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OO1He MOIOKCHHUA IO JOIYCKY CBAPOYHBIX MATCPHANIOB y CTAHABIMBAIOTCS COITIAC-
HO pasz. 4 vactu X1V «Csapkay» [IpaBun k1accu(pMKaiy U MOCTPOHKH MOPCKHUX
cyznoB, a Taroke TpeboBanmaM 4.2 yactu XIII «Csapka» [Ipasun kiaccupuxanum,
nocTpoiiku 1 06opyaoBanmst [IBY/MCITI ¢ yueToM TpeOOBaHHI HACTOAMICH YaCTH.

5.5.1.2 Kareropun cBapOYHBIX MarepuaIoB JOJUKHBI COOTBETCTBOBATh NPH-
HATBIM B yacTd X1V «CBapka» [IpaBun KiIacCH(UKALMN 1 MOCTPOUKU MOPCKHX
cynoB. JIOMyCKaeTCs MPUMEHCHUE HHBIX MATEPUATIOB, €CIIH JOKA3aHO, YTO CBOM-
CTBA CBAPHBIX COGI[I/IHCHI/II\/'[, BBIMIOJTHCHHBIX C UX MMOMOIIBIO, YIOBJICTBOPAOT TPE-
OOBaHHUSIM HACTOALICTO pas3acia.

5.5.2 lono/muTe/ILHbIE TPEGOBAHUSL.

TpeOoBaHUS, MPESTBIBIICMBIC K METAJLIY IIIBA H CBAPHOTO COCIMHCHUS, TOJDKHBI
COOTBETCTBOBATh YPOBHIO TPCOOBAHMIT A1 OCHOBHOTO METAJUIA H COOTBETCTBCHHO
mudepeHIPOBATHCS Al KATCTOPUi MOABOIHBIX TPYOOMpoBoAOB. TpeOoBaHus
K CTaHZAPTHBIM M CIICIHAJbHBIM XAaPAKTCPHUCTHKAM TNPHBOIATCA B TaOm. 5.5.2.
Hcnprranus Ha yaapusii u3rud 1 CTOD mpoBOasTCS MPH TEMICPAarype, PABHOH
6asoBoi Temneparype 7, A1 CBAPUBAEMOM MAPKU TPyOONPOBOIHOM CTaIH.

5.6 JOITYCK CBAPIIMKOB

5.6.1 TpeGoBaHuA K AOMYCKY CBAPLIMKOB JOJDKHBI COOTBETCTBOBATH PA3A. 5
yactu XIV «Csapka» ITpaBun kIacCH()UKAIHE H HOCTPOHKH MOPCKHX CyIOB B
yacTu cBapku TpyO. [1pu arrecranuu cBapka MPOBOAUTCA HA HATYPHBIX 00pasnax
TPYOHOH MPOIYKIMH, TAPAMETPHI MPOLECCA CBAPKH 00Pa3LOB AODKHEI OBITH CO-
I71acoBaHkbI ¢ PeructpoM. Metamt Tpy0 1 CBAPOUHBIC MATCPHAIIBI AT AT TCCTALMH
JIOJDKHBI OBITH 0100peHsb!I Peructpom.

5.7 OTOBPEHME TEXHOJIOI'MYECKHX ITPOIIECCOB CBAPKH

5.7.1 Tlepen mpoBeJCHHUEM NPEABAPHTCIBHON ATTCCTALUH TEXHOJIOTHYCCKO-
TO TIPOLECCA CBApKH IIPOM3BOTUTETIO HEOOXOAMMO TIPEICTABUTD JOKY MCHTAIIHIO,
cofepikaiy o o0myo HH()OPMALMIO O TEXHOJOTHYCCKOM INMPOLECCE, JAHHBIC O
MPAKTUYCCKOM OIIBITC €0 MPHMECHCHHUS, a TAKKE O KAYECTBE CBAPHOTO COCIAMHE-
HuA (B COOTBETCTBHH C TpeOoBaHmsM 6.1.3 yactu XIV «Ceapkay» TTpaBui k1accu-
(puKanuK U MOCTPOHKH MOPCKHX CYIOB).

5.7.2 TIpoueay pa 0100pEHIS TEXHOIOTHICCKHX MPOLICCCOB CBAPKH JOJDKHA CO-
OTBETCTBOBATh pasa. 6 yactu X1V «Cpapka» [TpaBui kIIacCH(HKADNA H TOCTPOIKU
MOPCKHX CYJ0B B YaCTH CBAPKHU TPYO € yueTOM TpeOOBAHMH HACTOSINETO pa3ena.

5.7.3 CsapHbIe COCTUHEHHU, MPSACTABIICHHBIC HA OX00PCHHC, TOJDKHBI IIPOH-
TH 100 % BH3yaIbHBIH H H3MEPUTCIBHBIN KOHTPOJIb, VIBTPA3BY KOBOI HIIH PaIio-
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Tabnuma 5.5.2
DUINKO-MeXaHUYeCKHEe CBOMCTRA CBAPHBIX COeTMHEHHIT

CBa‘;faBJ"I‘:Ma" PCTW | PCT32W | PCT36W | PCT40W | PCT420W | PCT460W | PCT500W | PCT550W | PCT620W | PCT690W
1 2 3 4 5 6 7 8 9 10 11

TIpetes Teky- 235 315 355 390 420 460 500 550 620 690

YeCTH MeTaJlla

mBa, MIIa

(MmuH.)

BpeMenHoe 400 440 490 510 530 570 610 670 720 770

COHpOTI/IBJ'IeHI/Ie

MeTaJUla iBa |
HoTepek cBap-
HOTO CO&/TMHe-
uust, MIla (MuH.)

Teepnocts 300 300 300 300 320 350 370 370 400 400
CBapHOTO
COeIMHEHHUS
o Bukkepcy
(Mmakc.)

Vrona zaruba, ° 120
(MuH.)

PaGota ynapa KV, Jlx, Ha ofpasniax nonepek msa, npu 7,

I'pynna L (;kugkocts)

Jurt Beex D 29 31 36 39 42 46 50 55 62 69
I'pynna G (raz)
D <610 MM 40 40 50 57 64 73 82 * * *
D <820 MM 40 43 61 69 77 89 100 * * *
D <1120 MM 40 52 75 85 95 109 * * * *
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6

Ipooonowcenue mabn. 5.5.2

1 | 2 | 3 s | s | s 7 8 9 10 11
CTOD wmetana msa u 3TB, MM, ipu 7,
3 <20 MM - - - - 0,10 0,10 0,10 0,10 0,10 0,15
20 <6 <30 MM - 0,10 0,10 0,10 0,10 0,10 0,15 0,15 0,20 0,20
30 <6 <40 MM 0,10 0,10 0,10 0,15 0,15 0,15 0,20 0,20 0,20 0,25

CTo#KOCTP K ¢YJIb)HAHOMY PACTPECKUBAHHIO IO/ HANPSDKSHHEM: OTCYTCTBHE TPEIIHH IOCIIE BHIICPIKKH B PacTBOpE B TeueHHe 720 4acos

U HalpspkeHUH 85 % MHHUMaJILHOTO HOPMHPOBAHHOTO TIpe/ielia TeKyIeCTH
Ky

CTOHKOCTH K BOJOPOIO-HHYIIHPOBAHHOMY/CTyneHIaTOMy pacTpeckuBaHuio: CLR < 15 % w/unu TAS <20 %

IIpumeuanus: 1. lpuBonsrcs tpebyemMble Cpe/iHHe 3HAICHHS PAOOTHI yAapa 110 TpeM oGpasuam 1ipu 6a30Boi Temneparype 7. Ha
ofHOM 00pasiie TomyckaeTcs CHIbKeHHe paboThl yaapa Ao 70 % ot TpeGyemoii.

2. *TpeboBaHHUA MO cOITacoBaHMIO ¢ PerucTpoM.

3. Jlnda pazmepoB D U 6 BHe yKa3aHHBIX NIpeZiesioB TpeOoBaHHs YCTaHABJIMBAIOTCA 10 COTIACOBAHHIO ¢ PerucTpom.




rpaduyeckuil KOHTPOJIb U KOHTPOJIb HA OTCYTCTBHE MOBCPXHOCTHBIX TPEIIUH.
O0BeM MEXaHHUCCKUX HUCIBITAHUI TOJDKCH COOTBETCTBOBATH 5.1.2. Ocobo¢ BHH-
MaHHE CJIeAyeT 0OpaTHTh HA JOIYCTUMOCTD MPABKH 00Pa3LOB, ONPCACICHHYIO B
5.1.2.2.1 HaCTOAINETO PA3AECaa U MyHKTE 2 MPHIOXKEHUA 4.

6 BAJIVIACTUPOBKA IIO/IBOJHBIX TPYBOITPOBOJOB
6.1 OBIIIUE MOJOKEHUS

6.1.1 banmacTupoBKy MOABOAHOTO TPy OOMPOBOAA HEOOXOIUMO OCY IECTBILATD
JUTSL KOMIICHCAITHH TIOJIOKUTEIFHOU TIABYUCCTH, 00CCIICUCHHS YCTOMYHBOCTH HA
JOHHOM TPYHTE ITyTEM CO3JAHHUS MPOTHBOACHCTBHA TOPH3OHTAJILHBIM H BEPTH-
KaJIbHBIM YCUJIUAM, CO34ABACMBIM TCUCHIAMH U BOJTHCHHCM, 4 TAKKC AJIA 3aIIHUThL
OT VAAPHBIX BO3ACHCTBUH NPH TPAHCTIOPTUPOBKE, MOHTAXKE H 3KCILTy ATAL[HH.

6.1.2 BannacTHpOBKA MOABOAHBIX TPYOOMPOBOAOB MOMKET OCYIIECTBIATHCS C
TOMOIIBIO CIUIOUIHBIX MOHOJIMTHBIX OCTOHHBIX H aC(asTOOCTOHHBIX HOKPHITHIA,
HAHOCHMBIX IOBEPX H30JLUH, 4 TAKOKE Iy TEM YCTAaHOBKH OJHHOYHBIX Yy T'YHHBIX,
JKETIE3006 TOHHBIX H OSTOHHBIX I'Py30B.

6.1.3 VYroxensromue MOKPHITHS M1 0aJIaCTHPOBKH TPyOOIPOBOAOB H 3a-
IUTHl OT MEXaHWYECKUX IMOBPEKICHUH MOJDKHBI YAOBICTBOPATH CICAYIOIIHM
TPeOOBAHMSAM

HMETh OCTATOYHYIO IUIOTHOCTH M TOIIHHY I 00eCIieUeHHI HeOOX0IUMOH
OTPHIATCIFHOM IIABY4ECTH TPYyOOIPOBOAA;

HMETh JOCTATOYHYI0 MEXaHHYCCKYIO MPOYHOCTb, YTOOBI MPOTHBOCTOATH II0-
BPCKICHHSM IPH TPAHCTIOPTHPOBKE TPYO, MOHTAXKE M IKCILTyaTALUH,

HMETh HCOOXOAMMYIO JOJITOBCYHOCTh, XUMHUUYCCKY0 H MEXAHHYECKYIO CTO¥-
KOCTBh ITO OTHOIICHHIO K MOPCKOH BOAE.

6.1.4 B xauecTBe OAMHOYHBIX OAJUIACTHBIX TPY30B MOTYT MPHMEHATHCS
PA3BEMHBIC MIAPDHUPHBIC HIH PA3BCMHBIC CCATOBHAHBIC I'PY3bI, H3TOTOBJICH-
HBIC M3 YYTYHA W KEIC300€TOHA, a TAKKE APYTHE KOHCTPYKUHH, 0X0OPCHHBIC
Perucrpom.

6.1.5 Macca TpyOonpoBoaa, BKIFOUAOIIAsA MacCy TpyO, H30Jsuy, 6aiacT-
HOM 000JIOUKH, €CITH HMEETCS, OAJUIACTHBIX TPY30B H T. II., I0JDKHA 00ECIICYHBATh
CHJIy BeCa, JOCTATOYHYHO JUIA CO3MAHMS OTPHUIATEIbHOM IUIaBydyecTd. Bemuunna
3TO CHJIBI PaBHA PA3HOCTH BeCa TPyOOMPOBOAA CO BCEMH KOMILICKTY FOLMMH H3-
JCTUSIMH ¥ IOKPBITHSMHE B BO3IYXE H BECA BRITCCHEHHOM TPy OOPOBOIOM BOIBL.

6.1.6 Pacuer 0aaIacTHPOBKH MOJBOAHOTO TPYOOMPOBOAA JOJDKEH BECTHCH
Kak JJIs MOPO’KHETO HE3aBUCHMO OT Ha3HAYCHMS (BHIA TPAHCHIOPTHPYEMO# cpe-
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JIbI) ¥ BHEIIHKUX YCJIOBHH B paliOHE TPacchl. Macca TpaHCIOPTHPYEMOI CpeIbl BO
BHUMAHHUE HE MPHUHHAMACTCSL.

6.1.7 Pacuer TpeOyemMoro koauyecTBa Oaiacta W/WIH PaCCTOSHHA MCKIY
OQMHOYHBIMH OAITACTHBIMH IPY3aMH JOJDKCH ObITh MPOU3BEICH, HCXOIA H3 YCIIO-
BHH CO3JaHUA OTPHUATCIbHOM IIABY4ECTH A1 TPyOOMpPOBOAA, MPOTHBOCIBHIO-
BOTO CONMPOTHBICHHS BOJHCHHIO U TEUCHUIO, A TAKKE C YUCTOM B3BEIIHBAFOIIHX
VCWIHH, KOTOPBIE BO3HUKAIOT B YIPYTOUCKPUBIICHHBIX YYACTKaX TPyOOIMpoBOaa.
TpeOyemslii Bec Oannacra B Boxe O,, kH/M, onpeaemaercs no gopmyrne

F
0,>2—— k,+(F,+q+q)k,-0, (6.1.7)
S

e Fg — cyMMapHasi TOPH30HTAJIbHAS COCTABIIIIONIAs CHIOBOTO BO3ICHCTBHUS BOJIH U TSUCHH, OIIpe-
JIeIgeMasi B COOTBETCTBHH ¢ 2.5 u 2.6, kH/M;
F — cyMMapHast BepTHKaJIbHAS COCTABIJISIIONIAsA CHIIOBOTO BO3ICHCTBHA BOJIH H TSUSHHS, ONpe/ie-
JIgeMasi B COOTBETCTBHH ¢ 2.5 u 2.6, kH/M;
]; — kK03 PHUIHCHT TpeHHs WIH tg ¢, TJe ¢ — HAUMCHBITHH YToJI BHYTPEHHETO TPSHHS IPYHTOB
IO Tpacce TPYOOTPOBO/a Ha YUacTKaxX, I/ie JOCTHIaeTCsl HauboIbIliee CHIIOBOE BO3ICHCTBHE
OT BOJIH H/HWJTH TeUSHHH,
k, — xoapuHeHT 3amaca yCTOHIHBOCTH TPYGONPOBO/a HA BCIUIBITHE, MPHHHMAESTCS PARHBIM
1,15 ma xknaccor TpySomporonoe L1 u G1; 1,2 — nna knaccos L2 u G2; 1,25 — mj1st KJ1accoB
L3 u G3;
k ,— xoaddunrent 3amaca ycToHIHBOCTH TPYGOTIPOBO/IA HA C/IBHT, IPHHMMAETCS paBHbIM 1,1 s
kiaccoe Tpybonporogor L1 u G1; 1,2 — mt xinaccos L2 u G2; 1,3 — ms kinaccos L3 u G3;,
g, — B3BEIIHBAIOLIEE YCHIINE, BOSHHKAIONIEE NPH YHPYTOM H3THOe TpyGONmpoBosia B BEPTHKAID-
HOM mIocKoCTH, KH/M;
g, — B3BCIUBAIONIES YCHUITHE, BOZHUKAIONIEE TIPH HAIIMYKH IIPOJOILHOH pacTATHBAIOMICH CHIILI B
YIPYTOHUCKpUBJICHHOM TpyOomposozae, KH/M;
Qp — BeC €MHHUILI JUIHHEI TPpyOOTPOBOJA B BOJIC ¢ YICTOM BeCa aHTHKOPPO3WOHHOM 3amHUTHI H
w3ossITHK (663 yueTa Beca TpaHCIOPTHPYeMoit cpebl), KH/M.

BenuuuHb! B3BCIMBAIOIMX YCHIMHA ¢, M ¢ OIPEACISIOTCA MO CONIACOBAHHOM
¢ PerucrpoM MeTtoamke, HCXOAA W3 MApaMeTPOB MPOQHISL TPACCHI MOIBOIHOTO
TPyOOIPOBOAA (ITHHBI M CTPEIIKH YIPYTHX MPOrudoB TpyOompoBoaa).

6.2 CILTOHIHBIE BAJIVIACTHBIE ITOKPBITUA

6.2.1 beroHHO€ OKPLITHE.

6.2.1.1 I IpoekTHpoBaHue, pacyeT OCHOBHBIX MAPAMETPOB H TCXHOJIOTHA HAHE-
CEHM CIUTOITHOTO 0AIIaCTHOTO OCTOHHOTO MOKPBITHS TOJDKHBI OCHOBBIBATHCS HA
OTCUCCTBCHHBIX T'OCYJAPCTBCHHBIX H OTPACIICBBIX CTAHAAPTAX, MCIKIYHAPOIHBIX
CTaHJApTaxX, OTHOCSAIHMXCA K OCTOHHBIM KOHCTPYKUmsM, Hampumep, EN 1992-1
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Eurocode 2. ITpoextuposanue 6eToHHBIX KOHCTpykumui; EN 10080. Crams musa
KENIE300€TOHHOM apMaTy Pl

6.2.1.2 VicxonHbsIMH HapaMeTpaMH I CIUIOITHOTO OAJUTACTHOTO MOKPBITHS
CIyJKaT:

0OBEMHBIIT BEC/BEC B BOAE;

TOJIIIHHA MMOKPBITHUA;

IUIOTHOCTb;

Tpe/Ie] MPOYHOCTH HA CHKATHUE;

BOJIOTIOTTIOIICHHUE;

CONPOTHBICHHUE YApy;

COMPOTHBIIEMOCTH H3rHOY (THOKOCTB).

6.2.1.3 MuHNMaIhHAS TOMIMUHA CIUIONIHOTO MOKPHITHS TOJDKHA OBITH HE ME-
Hee 25 MM.

6.2.2 McxoaHbIe MaTepHAJIbI JIsl H3TOTOBJICHHUSI 0€TOHA.

6.2.2.1 CBoOICTBA ¥ TEXHUYESCKUE XaPAKTCPUCTHKH HCXOTHBIX MATEPUATIOB IS
MOKPBITHS (LIEMEHT, HATIOJHUTE M, apMarypa, BOAA H T.I1.) JOJDKHBI COOTBETCTBOBATh
TEeXHHYCCKOMY 33IaHHUFO, ITACTIOPTHBIM JAHHBIM H CHCUU(DHKALIMH HA TIOCTABKY.

6.2.2.2 B xa4ecTBe 1eMEHTA A1 OETOHHOTO MOKPBITHS MOTYT OBITh HCIIOIB30-
BaHBI OTCUECTBEHHbIE IIeMEHTHI Mapok He HIbke 400 mo TOCT 10178-85, a Taxoke
JPYTHE QHATOTUYHBIC MAPKHU LIEMEHTA, yA0BIeTBOpsromue TpedoBanusam EN 197,
BS 12, ASTM C 150, DIN 1164 mmu IpyTux OTCUECTBEHHBIX H 3aPyOC/KHBIX CTaH-
JApTOB IO COINIACOBAHHMIO ¢ Perucrpom.

6.2.2.3 Hanonxutenu OCTOHA JOJDKHBI OTBEYATH TPCOOBAHHAM OTEUCCTBCH-
HBIX CTAHZAPTOB MJIM MPABHJI, MPUMEHSIOMMXCS IPH U3TOTOBJICHHH CIUIOLIHBIX
OCTOHHBIX IOKPBITHIA.

Hanonnaurenu HE ODKHBI COACP/KATh BPEAHBIX KOMIIOHCHTOB B TAKHX KOJIH-
YECTBAX, KOTOPBIE MOLIH Obl IOBIMATH HA MPOYHOCTh OCTOHA, HAIPUMED, TIPH H3-
rube TpyOOIpPOBOAA HIIH BbI3BaTh KOPPO3HIO APMUPYIOIIMX MATCPHANIOB B CIIy4ae
BOAOTIPOHUIIACMOCTH OCTOHA.

Bocnpemaercs HCnob30Bark B KAYECTBE HANIOTHUTEIICH KOMIIOHEHTBI, BOC-
TIPHHUMYHBBIC K BOJACHCTBHIO IIEIOYHBIX COCTABILIIOIMUX.

MaxcuManbHas BEIMYMHA 3¢PHA W KPHBASA TPAHYJIOMCTPHYCCKOTO!' cocrasa
HANOJHHUTEIA JOJDKHBI cOOTBETCTBOBaTh TpeboBaHmsaM EN 206, ASTM C 33 wmu
JpyTUM CTaHAAPTaM.

!TpanynomeTpHus (or Jar. granulum — 3epHO), TPAHYJIOMEeTPHUIECKHH aHaIu3
— COBOKYIHOCTb NPHEMOB OIpE/ICNICHHS CO/IePXKAHHS PA3HBIX MO BeJMYHHE (paKnuH 3epeH B pas-
JIMYHBIX CpeJiax.
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MakcuManbHbIH pa3Mep 3epeH IpaBHs, HKEJIC3HON HIH OAPHEBOH pyIbI, HC-
MOJIb3YEMBIX B KAUECTBE HAMOJIHUTEIS, HE JOJDKCH NMpeBbimaTh 10 Mm.

6.2.2.4 Bona 1y 3aTBOpEeHHS OETOHA HE TOJDKHA COACP/KATh BPEIHBIX KOMIIO-
HECHTOB B TAKHX KOJMYECTBAX, KOTOPBIE CMOCOOHBI YXYAIIUTh 3aTBEPACBAHNE, CXBA-
TBIBAHWC M TMPOYHOCTD IIEMEHTA (OCTOHA) WIIM BBI3BATh KOPPO3HIO ApMHUPYIOIIHX
Marepuanos. [l 3aTBOpeHHs OCTOHA, KAk MPABHJIO, HCIIOIB3yETCA MPECHA BOAA.

6.2.3 JKeJ1e300eTOHHOE OKPBLITHE.

6.2.3.1 Cocras GeToHA, BKIFOYAFOINHMI LEMEHT, 3aMOJTHUTETb W BOAY (CM.
6.2.2.1 —6.2.2.4), no/oKeH OBITH TAKUM, YTOOBI 00SCIICUHTh BCC TPCOOBAHHS, Ka-
CAFOLIMECS CBOWCTB CXBATHMBIICTOCS H 3aTBEPACBIIETO OSTOHA, BKIIFOYAS KOHCH-
CTCHIHIO, 00BbEMHY IO IUIOTHOCTh, IIPOYHOCTh M TOJTOBEYHOCTD, a TAKKE 3AIMUTY
apMarypsl OT KOPPO3HH.

BeToH A0IKEH YAOBICTBOPATH CICAYIOMIAM TPSOOBAHMUAM:

MHHHMAJIbHAS 00BEMHAS TIOTHOCTD TTOCIIE 3aTBepaAcBaHms — 2200 Kr/m>;

BOJOIOITIONICHHE HE 0oee 5 %,

JOITOBEYHOCTh NMPH 3CIUIYaTAlHOHHOHW TEMIICPAType paBHA CPOKY CIIy KOBI
MOABOIHOTO TPYyOOMPOBOAA;

MHHHMMAJIbHAA MPOYHOCTh HA CKATHE YePe3 MECHI| IOCIE 3aTBEPACBAHUS —
40 MITa.

ITpouHOCTH OCTOHA HA CHKATHE ITPHU HCIBITAHMSIX KOHTPOJIBHBIX 00PA3IOB U3 3a-
MECOB H BBIPE3aHHBIX HEMIOCPEICTBEHHO M3 OSTOHHOTO MOKPHITHS ONPEACTSCTCS B
COOTBETCTBHH C TpeOoBaHmIMH cTanAapToB EN 206, ASTM C42,BS 1881, BS 4019,
BS 6089 nmu 0TeueCTBEHHBIX CTAHAAPTOB IO COMNIACOBAHMIO C Peructpom.

6.2.3.2 CrampHas apMatypa Ui JKEJIC300€TOHHOTO IOKPHITHA JOJDKHA CO-
CTOATH U3 IHIMHAPHYICCKUX KAPKACOB, CMOHTHPOBAHHBIX MOCPEACTBOM KOHTAKT-
HOM CBAapKH MPOAOJIGHOH H KOJBLEBOH apMaTypsl U3 HHU3KOYNICPOAUCTOH CTAH
WIM APYyTOH apMaTyphl B COOTBETCTBHH C TCXHOJOTHEH, 0100peHHO# Perncrpom.
CranpHas apMarypa MOXKET MPUMCHATHCS B BHIC TOHKHX IMPYTHEB, apMATyPHOM
CETKH WJIM B BUZIC CITUPAITH.

Jlmamerp, COCTOSHHE HApYKHOH MOBEPXHOCTH, MPOYHOCTHBIC XAPAKTCPHUC-
THKH M MAPKHPOBKA CTAJICH JII1 apMaTy Phl TOJDKHBI OTBEYAaTh TPEOOBAHMAM MEK-
JYHAPOIHBIX H OTEYCCTBEHHBIX CTaHmaproB, Hampumep, EN 10080, BS 4482 u
BS 4483, DIN 488.

PexoMeHanyu o pasMepy U pa3MEIICHHUIO CTAJIbHOH apMaTypbl IPHUBEACHBI
B Tabm 6.2.3.2.-1.

JuaMeTpsl Py TKOB UL apMATyPbL, H3TOTOBJICHHOM B BHAC CBAPHOH KIIETKH,
JIOJDKHBI OBITH HE MEHEE 6 MM. MAKCHMAITLHOE PACCTOSIHHE MEXKIY KOJIBLICBBIMH
TPy TKAMH apMary pal JOJDKHO COCTABIATH 120 MM. MHEHHMAIBHAS MIOMATE CEUC-
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HU POAOIBHOM U KPyroBod apmatypsl paBHa 0,5 % u 0,08 % miomanu ceucHus
BCETO MOKPBITUS COOTBETCTBEHHO.

KommuecTBO HEOOXOAMMBIX CJIOEB B CAy4ae MPUMEHEHHS IS APMUPOBAHUS
crupancoOpa3HOM CETKU 3aBHCHT OT TOIIIUHEI OCTOHHOTO IMOKPBITHA H OIPSac-
aseTes mo Tabdm. 6.2.3.2-2,

Tabnuira 6.2.3.2-1
PexomeHayeMble qUaMeTPhI ApPMATY PbI

[IpomonpHas Kosnenesas Tun
T'eomeTpHueckue MapaMeTphl
apMmarypa apMartypa apMarypsl

JnamMeTp mpyTka, MM 6-8 6-12 CsapHas
PaccTosiHMe (IpoMeKyTOK) MEXKIY HPYTKAMH, MM 75 — 400 75-120 KJIeTKa
IIpolieHTHOE OTHOIICHHE IUIOIMAAHN CEUSHUS apMa- 0,08 -0,2 0,5-1,0
TYpPHI K IIOMAIH CeUSHHS BCETO MOKPHITHS
JuameTp npyTka, MM 2-4 2-40 ITpoBonou-
PaccTostHue (IPOMEIKYTOK) MEXTY MPYTKAMH, MM 50 -300 65 —100 Hasi CETKa
IIpoleHTHOE OTHOINIEHUE TLTOMA/IH CEUSHHUST apMa- MmuH. 0,08 muH. 0.4
TYPBI K IUTON[A/IH CeYSHHUS BCETO MTOKPHITHS

IlpuMmeuaHHe. B xauecTBe albTepHAaTHBHOTO MaTepHalia JUId apMaTyphl MOXET OBITh HC-
TIOJTb30BaHO CTEKJIOBOJIOKHO, SCITH OHO 00CCIISUHT SKBHBAICHTHYIO 5 ()EeKTHBHOCTD MOAKPEILICHHSL

Ta6bnuma 6.2.3.2-2
PerxoMeHyeMoe KOMYECTBO CJI0EB CITUPAJICO0 PazHOI CETKH

TonmuHa 66 TOHHOTO HOKPBITHS, MM KosnuectBo ciioes
Jo 60 1
61 — 100 2
101 — 140 3
Goitee 140 4

6.2.4 KoMno3uTHbIC MOKPHITHSL

6.2.4.1 Ilo cormacoBanuto ¢ Peructpom ama GaanacTHPOBKH MOTYT IPHME-
HATHCS MOKPHITHA HA OCHOBE ac(panmsra Wit OuTyMa.

6.2.4.2 B 6annacTHOM MOKPBITHH HA OCHOBC ac(haJbTOBOH MACTHKH MOTYT
HCTO/Ib30BaThCA 3ATIONHUTENN B BHAC YACTHI[ CTCKJIOBOJIOKHA H YTSLKCIISFOIIUX
MarepuanoB. OObEMHBIN BEC TAKUX MOKPBITHI JOLKCH OBITh HE MEHEE 2,5 T/M.

6.2.4.3 baniacTHOE MOKPBITHE HA OCHOBE ac(PaIbTOBOM MACTHKH JTOJDKHO Ha-
HOCHTBCS Ha MOBEPXHOCTH TPYO B ropsueM COCTOSIHHE MIPH TEMIICpaType He 0oee
140 °C. ITocae HaHECEHH COCTABA MOBEPX HETO HAMATBIBACTCS CIIOH CTCKIIOILIA-
CTHKQ, 3aTCM OCYHICCTBILACTCA YINIOTHCHUC IMMOKPBITHA MHCBMATHYC CKMMHA MOJIOT-
KaMH H OXJIAKACHHC 0 3HAYCHUS TEMIICPATY Pl OKPY KAIOIICH CPEIBL.
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7 3AIIMTA OT KOPPO3UHU

7.1 OBILIME ITOJOXKXEHMSA

7.1.1 Mopckoli CTambHOM MOABOXHBIN TPyOOMPOBOA JO/DKSH OBITH 3aIMu-
IICH 0 BCEH IIOINAIU HAPY KHOH M BHYTPCHHCH MOBEPXHOCTH aHTHKOPPO3H-
OHHBIM ITOKPBITHCM. Tun 3AIMATHOTO IMOKPBITHA CICOYCT BBIﬁI/IpaTB B 3aBHCH-
MOCTH OT KOHCTPYKIHH TPyOONIPOBOAA M MPHHATOTO crmocoba ywiaaku. ITpu
YKJIaJKe C CyAHA-TPyOOyKIaTunKka mo S-o0pa3HOH wiu J-00pa3HO# KpHBOH, a
TaKxKe crioco0oM OyKCHPOBKHY HA ILIABY C MOCICAYIOMIMM MOTPY)KSHHUEM HA THO
CleAyeT NMPUMEHAThH HJIACTUYHBIC W HMPOYHbIe MOKpbITHA. Eciam ykmaaka ocy-
LWECTBLACTCA MPOTACKUBAHUEM prGOHPOBOJ_'[El o AHY, TO MOKPBITHE AOJDKHO
HMCTH A0CTATOYHY KO MPOYHOCTD, YTOOBI HCKIFOYHTH MOBPCKACHUA OT TPCHUA O
TPYHT, BO3MOKHO CKaJIbHBIH. HaHeCeHHEe NOKPHITHA CACAYET BBHIMOIHATE B 3a-
BOACKHUX YCJIOBHAX, HA CICHHATH3HPOBAHHON CTPOHUTEIBHOM MIOIIAAKE HIIH HA
CynHe-TPyOOyKIaauuKe.

7.1.2 V301IuHOHHOC AHTHKOPPO3HOHHOEC MOKPBITHE AODKHO COOTBETCTBO-
Barh TPCOOBAHUIM TCXHHYCCKHX YCIOBHH HA BECh CPOK CIy>KObI TPyOOmpoBOAa
II0 CICAYIOLIUM IOKA3ATEAM: IIPOYHOCTD HA PA3PhIB, OTHOCHTEILHOE YAIMHECHHE
mpu paboueit Temmeparype, MPOYHOCTh HA YAAp, aAre3usl K CTAH, NMPEACIbHASL
IUIOINAIb OTCIAWBAHHUA B MOPCKOH BOJE, CTOHKOCTD K 00OpacTaHHIO, COMIPOTHBIIIC-
MOCTb BJABIHBAHHUIO.

7.1.3 W30 CBAPHBIX COSAUHEHUM, apMarypsl U (PACOHHBIX YaCTEH JOJDK-
HA MO0 CBOUM XAPAKTCPHCTHKAM HE YCTYIarh TPCOOBAHUAM, HMPEABIBIAEMBIM K
H30JILHH TPYO.

W30 MECT MOACOEAUHEHHA YCTPOHCTB JMCKTPOXUMHYCCKOM 3aIUTHI U
KOHTPOJIbHO-M3MEPHUTEIBHOH ANIApaTyPhl, a TAKKE H30JALHA, BOCCTAHOBICHHAA
HA MOBPE)KACHHBIX YUACTKAX, JODKHBI 00CCIIEUNBATh HAAC)KHY IO 3aIIUTY MCTAJ-
Ja TPyO OT KOPPO3HH.

7.1.4 B mpomecce TPaHCIOPTUPOBKH, IOTPY30-Pa3TPy304HBIX paboT H
CKJIAJUPOBaHUS TPYO HEOOXOAMMO MPEXYyCMOTPETh CHECLHAIBHBIC MEPBI, HC-
KIIIOYAIOIHE MEXAaHHYCCKUE MOBPCKIACHUSA 3aIIMTHOTO H30JMILHOHHOTO IIO-
KPBITHAL.

7.1.5 Merammmyeckue KOMIOHCHTH THOKHX IMOABOAHBIX TPYyOOMPOBOAOB,
HMCIOIIME KOHTAKT C MOPCKOH BOJOH (COCIWHUTCIBHBIC KOHICBBIC (DHTHHTH),
JIOJDKHBI OBITh 3AIIUINCHBI OT BHCHIHEH KOPPO3HH NMPUMEHECHHEM KOMOWHAIMH
METOZIOB. AHTHKOPPO3ZHOHHBIC MOKPBITUS U 3JICKTPOXUMUYCCKAA (KATOXHAS WM
MPOTEKTOPHAA) 3ALIHTA.
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7.2 3AIIIUTA OT BHYTPEHHEY KOPPO3UA

7.2.1 JIas cTaipHBIX MOJBOTHBIX TPYOOIPOBOAOB M METANIMYCCKAX KOMIIO-
HEHTOB THOKHX TPYO (COCAMHHUTEIbHBIC KOHIEBBIC (DUTHHTH, KAPKAC), TPAHCTIOP-
THPYIOIUX KOPPO3HOHHO-AKTHBHBIE pAOOYHE CPEb, HEOOXOAUMO MPEy CMaTPH-
BaTh MEPbI, HANIPABJICHHBIC HA 3AIIMTY BHYTPEHHEH MOBEPXHOCTH TPyOONMpPOBOAA
ot xoppo3un. K Takum MepaM OTHOCATCS:

YBCIIHYCHHUE TOIIMHbBI CTCHKH TPYOBI C y4ETOM NMPUOABKH Ha KOPPO3HOHHBIN
H3HOC;

NMPUMECHEHHE B KaYCCTBE MATEpHaia CTANbHBIX TPYO, COCAMHHTEIBHBIX (PH-
THHTOB U KAPKacOB THOKHX TPYO KOPPO3HOHHO-CTOHKHX MATEPHATIOB, YAOBICTBO-
psromux TpeboBanmsm 4.3.9.5.1 1 4.3.9.5.2;

HAHECCHHE HA BHYTPEHHIOIO INOBEPXHOCTh TPYO AHTHKOPPOZHOHHOTO IIO-
KPBITHS,

IpeABapHTEIbHAA 00pabOTKa YIIEBOAOPOAOB IIEPE TPAHCIIOPTUPOBKOIA C Lie-
JBbIO YAATEHHS U3 HUX BOJBI HIIH JPYTHX BEMIECTB, CIIOCOOCTBYHOIIUX KOPPO3HH,

HMHTHOMPOBAHKE YIIICBOAOPOIOB.

7.2.2 Br160p crioco0a aHTUKOPPO3HOHHOM 3aIMHUTHI JOJDKSH OTBEYATH YCIIOBH-
AM JKCILTyaTaluy TpyOOoIpoBOIa U COOTBETCTBOBATH TPCOOBAHMAM TEXHHYECKOTO
3aJaHud, a PE3yabTaThl PacUeTOB, MOATBEpKAaromue 3(PEKTHBHOCTS AeHCTBHA
3aIIUTHI, JOJDKHBI OBITH 00OPEHBI PerincTpoMm.

7.2.3 YBenuuCHNUE TOMIIMHBI CTEHKH IOABOIHOTO TPyOOMPOBOAA C yUESTOM KOp-
PO3MOHHOIO M3HOCA OCY ICCTBILCTCS C LETIbE0 KOMITCHCAIIMH NIOTEPH MPOYHOCTH TPY -
00mpoBOIA B PE3y/IbTATe YTOHCHHUS CTEHKH M3-3a O0LICH PABHOMEPHOU KOPPO3HH.

7.2.4 HeoOxoquMoCTh BBEACHHS MPUOABKH HA KOPPOSHOHHBIM H3HOC H €€ Be-
JHMYHHA ONPENEIIOTCS, HCXOAA M3 PACCMOTPEHHA CICAYIOIHX (PAKTOPOB:

PAacYeTHOrO CpoKa Cy>kObl TPyOOMPOBOAA, KOPPO3HOHHOW ArpeCCHBHOCTH
paboucii cpeabl H YCIOBHIT SKCILTY ATALIHH;

NIPE/TIONAraeMOTO BHAA KOPPO3HH;

3((eKTHBHOCTH TONOIHHTEIBHBIX MEP MO 3ALIUTE TPYOOIPOBOAA, CHIDKAKO-
XX MHTCHCHBHOCTh KOPPO3HOHHBIX MPOIICCCOB, HAMPHMED, Iy TEM XHMHYECKON
00paboTKH pabovuX CpeX, MOKPHITHIA | T. IL.;

Yy BCTBUTEIBHOCTH NPHOOPOB KOHTPOJIS BHYTPCHHEH KOPPO3HH, YaCTOTHI
NIPOBOAMMBIX OCMOTPOB H IIPOBEPOK;

MOCTIEACTBHH CTy4alHOH YTEUKH TPAHCTIOPTHPYEMBIX CPE/, TPEOOBAHUHM Ha-
JCKHOCTH B OS30IACHOCTH,

3(exrHBHOCTH CHCTEMBI KOHTPONS 33 PabOMHM JABIEHHEM B TpPybO-
TIPOBOAHOM CETH U IIp.
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7.2.5 MuHuManbpHAsS MpUOABKA HA KOPPO3HOHHBIA H3HOC TPYOOMPOBOIOB U3
VIIEPOAUCTHIX CTANCH, TPAHCIOPTHPYIOIMMX HCATPSCCHBHBIC PA0OYHE CPEIPI,
JIOJDKHA COCTABIATH HE MeHee 1 MM. [Tpu TpaHCHOPTHPOBKE KOPPO3HOHHO-Arpec-
CHBHBIX PabO4MX CpeJ, B YaCTHOCTH >KHIKHX H Ta3000pa3HbIX YIJICBOAOPOIOB,
BO3MOXKHO COASP/KALIMX B CBOEM COCTABC BOAY, HAIOABKA HA KOPPO3HOHHBIH H3-
HOC JOJDKHA COCTaBJIITh MUHUMYM 3 MM. /{711 MOABOAHBIX TPYOOIPOBOIOB, M3-
TOTOBJICHHBIX H3 HEPKABCIOIIMX CTAJICH U CIUIaBOB, HAAOABKY HA KOPPO3HOHHBIN
H3HOC BBOAUTH HE TpeOyeTcs.

7.2.6 B cioyyac MCIIOIB30BAaHMSA HEPKABEIOIIUX CTANCH M CIIIABOB CICAYCT
YUUTBHIBATH CICAYIOIMUEC MTAPaMETPBI:

MIPOYHOCTHBIC CBOMCTBA;

TCXHOJIOTHTHOCTD U3TOTOBJICHHUA, BKJIKOAI CBAPHBACMOCTD,

KOPPO3HOHHYIO CTOMKOCTB, B TOM YHCJIE K MEKKPHCTAJUIMTHOH KOPPO3HH.

7.2.7 Ipu BBIOOPE BHYTPECHHETO AHTHKOPPO3HOHHOTO 3AIIMTHOTO MOKPBITHS
JIOJDKHBI YUHTBIBATHCS CIICAYIOIUE (haKTOPHI:

XHMHYECKAs1 COBMECTHMOCTb C TPAHCIOPTHPYEMBIMH YIJIEBOAOPOAAMH, a
TAKKE C APYTHMH BCIICCTBAMH, BKJIHOYAA BCPOATHOCTH BBCACHUA HHFI/IGI/ITOPOB
(cM. 7.2.8), KOHTAKT C KOTOPBIMH OyAET BO3MOYKEH B IPOLIECCE MOHTAXKA, Y KJIAAKH
H 3KCILTyaTaluy,

CONPOTHBJIAEMOCTh 3PO3HOHHBIM BO3ICHCTBHAM PAabOYHX Cped H MEXaHH-
YECKHM MOBPESKACHUSM IPH OUHCTKS BHYTPEHHEH MOBEPXHOCTH TPYOOIPOBOIOB
CKpeOKaMu;

COIIPOTUBILICMOCTD OBICTPOH AEKOMITPECCHUH,

HAJIMYHE HATC/KHBIX CHCTCM KOHTPOJIS Ka4ECTBA OCHOBHOTO MOKPBITHSA TPYO H
TIOKPBITHA B PAHOHE MOHTAKHOTO COCUHCHHUSL.

7.2.8 JIn1 BpeMEHHOH 3aIlUThI BHYTPCHHEH MOBEPXHOCTH OT KOPPO3HH BO
BPeMs XPaHECHHA, TPAHCTIOPTHPOBKHY H A0 3aMOJHEHUS CIECAYET UCIOIb30BATh 3a-
IIYIIKA B BHAC MPOOOK B My (T, HAHOCHTH KOHCCPBALIMOHHBIN COCTAB, BBOAUTDH B
MOJIOCTH TPYOOIPOBOAA HHIHOHPOBAHHYFO KHIAKOCTb.

7.3 3AIIIATA OT BHEIIHEN KOPPO3UH

7.3.1 okpsITHSL

7.3.1.1 JIng 3ammThl OT BHEINHEH KOPPO3HHM MOPCKOH TPyOONmpoBOA AOJ-
JKCH HMETh AHTHKOPPO3HOHHOE H3OSILMOHHOEC IOKPHITHE (OOBIMHO MHOIO-
cioitHoe), omoOpenHoe Peructpom. [Ipn HEOOXOAMMOCTH BHEIIHEE MOKPBITHE
JIOJDKHO MMETh HAPY>KHBIH CIOH /UL 3aIIUTBI OT MEXAHUYECKUX MOBPEKICHHUMH
B npouecce (OpMHPOBAHMA H IPU YIJIAAKE B/HA TBEPAbLH IPyHT. MOHTAKHOE
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COCAMHCHHE (CBAPHOH INOB) 3AIIMINACTCS OTHOCIOWHBIM HJIM MHOTOCJIOHHBIM
MOKPBITHEM.

7.3.1.2 BHeniHee NOKPHITHE BHIOMPACTCSI HA OCHOBAHHHM PACCMOTPEHHS Clic-
JAYIOIHX apTyMEHTOB:

BOAONPOHUIIACMOCTH, PACTBOPHMOCTH Ta30B H COJCH, aare3uy, MOPUCTOCTH
HT A

(m3HyecKoi (MEXaHUUYECKO), XHMIUYECKON B OHOIOTHIESCKOH COMPOTHBIISC-
MOCTH, €€ CHIKCHH B IIPOLIECCE XPAHCHUSA M IKCILTyaTalliH,

COBMECTHMOCTH HAHECEHHA, BKIIOYASA YIACTKU MOHTAKHBIX COCAHHCHHUH, CO
CTPOMTEILCTBOM, MOHTAKOM H PEMOHTOM B IOJIEBBIX YCIOBHSIX;

COBMECTHMOCTH C OCTOHHBIM ITOKPBITHEM, ECJIH MOCJICTHEE PHMCHSICTCS,

COBMECTHMOCTH C KATOJTHOM 3AILHUTOIM;

COOTBETCTBUS TPEOOBAHIAM TEIUIOU30JLILIMOHHOTO MOKPHITHS, B CJIy4ac BBI-
MOJTHEHHS (DY HKIMH MTOCIICHETO,

obecreueHns TpeOOBAHHH OXPAHBI TPYJA C YUCTOM BPCAHBIX YCIOBHIT MpH-
TOTOBJICHHUS, HAHCCCHHUS U (JOPMUPOBAHUS.

7.3.1.3 ®HU3UKO-MEXaHHYECKHUE CBOMCTBA MOKPBITHS JODKHBI OBITH OTpPake-
HbI B CieH()MKAIMH HA TOCTaBKyY. K HUM OTHOCATCS:

MaKCHMAaJIbHasd 1 MHHUMAJIbHAS TOJIIUHA;

IIOTHOCTS;

aAre3us,

pacTAruBaroIye HANPSHKECHUS U YATHHCHUC,

COTIPOTUBIIEMOCTb YAAPY;

KaTOAHOE CONMPOTHBICHHE,

YAEIBHOE MOIEPEYHOE COMPOTHBICHHUE,

H3THO;

TEIUIONPOBOIHOCTb;

JNEKTPUUCCKOE COMPOTHBIICHHE,

H3HOCOCTOMKOCTD;

NIPOTHBOACUCTBHE THAPOCTATHYCCKOMY JABICHHIO,

CIOCOOHOCTH K OTBEP)KACHHUIO.

7.3.1.4 Tlpou3BoacTBeHHAA CeHH()HKALUA HA MOKPBITHE JOJDKHA OTPAXKATh
CIEAYIOLIEE:

MaTepHal MOKPBITUS (TEXHUYECKHE YCIOBHA HA MAaTEpHal HAHOCHMOTO
MOKPBITH, BKIIOYAs CEPTH(PHKATHI HCIIBITAHUHN A1 ONPEACICHUSA CBOHCTB Ma-
TepHuana);

TOATOTOBKY MOBCPXHOCTH (TCXHUYECCKUE TPEOOBAHMA NMPOU3BOIUTEI K CTE-
NICHU IOATOTOBKH ITOBEPXHOCTH NEpPe HAHCCECHACM IOKPBITHA),
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HAHCCCHHUE MOKPHITUS (TEXHOJOTHYCCKHH MPOLECC HAHECEHUS C YKA3aHHEM
BCJIMYMH OCHOBHBIX IIAPAMETPOB. TEMIICPATyPhl H OTHOCHTEIBHOH BIAKHOCTH
BO3/IyXa, TEMIICPATY Pl IOBEPXHOCTH TPYObI, BpEMCHH HAHCCEHUS, TOJIIHHBI CY -
XOTO M MOKPOTO CJIOSI TIOKPBITHS, PAaCcX0Ja MATEPHAJa, BPEMEHH CYIIKH CIIOS TO-
KPBITHS U €10 MOJHOTo (JOPMHPOBAHUSA B 3aBHCHMOCTH OT TEMIICPATYPBI BO3AYXa
HT 1),

KOHTPOJIb U HCIIBITAHHUA (Texnmecme YCIIOBHA HA MPUMCHCHHOC MMOKPBITHUC,
BKJIFOYAS CEPTH(DMKATHI MCHBITAHUA MO ONPCACICHHIO MAPaMETPOB HMOKPBITHS,
TIepeYHCICHHBIX B 7.3.1.3);

TEXHOJIOTHYCCKHI MPOLECC PEMOHTA MOKPBITHSL,

TPAHCHOPTHUPOBKY W XpAHCHHE TPYO C HAHECCHHBIMH MOKPBITUAMH (PyKOBOA-
CTBA U HHCTPYKLHH [0 TPAHCTIOPTUPOBKE U XPAHCHUIO TPYO).

7.3.1.5 TToAroToBKa MOBEPXHOCTH TPYO NMEPET HAHECEHHEM MOKPBITHS TOJDK-
HA BKJIFOYATH. UCMIPABICHHE AS()SKTOB (BHIPABHHBAHUC CBAPHBIX IIBOB, CKPYTJIC-
HHE OCTPBIX KPOMOK JI0 PATUyCa HE MEHEE 2 MM), OUHCTKY OT MAC/ISIHBIX M APYTHX
3arPA3HCHUM, a TAKOKE OT OKAJIMHBI U TPOAYKTOB KOPPO3UHL.

MacnaHble W ApYTHE 3arpsA3HEHHA CIEAYET YCTPAHATh C MOMOIIBIO yHar-
CIHPHUTA U BOJHBIX MOIIHX PACTBOPOB. YIAICHHE OKAIHHBI H POy KTOB KOPPO-
3MH HEOOXOAUMO MPOHM3BOIUTH MPH MOMOIIH CTPYHHO-a0pa3HBHBIX YCTAHOBOK C
HOCJICAY FOIIUM YAAJICHUEM ITbLIH.

HaneceHnune nOKphITHS CIEAYET OCYIIECTBIIATH HE MO3AHEE YeM uepes 4 4 moc-
JIe CTPYHHO-a0pa3HBHOM OYHMCTKH HA OTKPBHITOM BO3AYXE H HE MO3HEE YeM uepe3
24 4 B 3aKPBITHIX MOMCIICHUAX.

7.3.1.6 Bce mOKpHITHA AODKHBI MOABEPTaThCA MPOBEPKAM M HCIBITAHHAM,
BKJIFOYAFOLIUM B CeOs:

BU3YQJIbHBIN KOHTPOJIb,

HU3MCPCHHUC TOJILIUHBI,

ONPEICIICHUE CIUIOITHOCTH MOKPBITHUS,

HCIBITAHUS OTACTBHBIX TPYO Ha aATE3HIO.

7.3.2 CnenpajibHble NOKPBITHSL CTOSIKA U 0ePeroBoro nepexoia.

Creuu(uka aHTHKOPPO3HOHHOW 3ALIMTHI CTOSKOB H OCPErOBBIX NMEPEXOJ0B
CBSI3aHA C HAJIMYMEM 30HBI BCILICCKA, a TAKKE aTMOC(EPHON 1 MOABOAHOM 30H.

AHTHKOPPO3HOHHOE MOKPBITHE B 30HE BCIUICCKA JOJDKHO OBITH PACCUHTAHO
HA HEOIATONPHATHBIC KOPPO3HOHHBIE YCIIOBHSA B 3TOH 30HE, 0COOCHHO IPH TPAHC-
MOPTHPOBKE MOAOTPETHIX JKHUAKOCTEH, Hampumep, HeTH M HedTenmpoayKTOB.
AHTHKOPPO3HOHHOE MOKPHITHE B 3TOH 30HE AOJDKHO OBITH 3ALIMINCHO OT MEXa-
HHYCCKUX TMOBPE)KACHUH, BBHI3BAHHBIX T'MAPOJHHAMHYCCKUMH BO3ICHCTBHSIMH,
JI6J0M HJIH IJIABYYUMH OOBCKTAMH.
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JI1s KasKA0TO OTJCIBHO B3ATOTO CTOSKA MM OCPErOBOTO MEPEX0oaa paszieiic-
HHE HA 30HbI (TIOABOAHY IO, BCIUICCKA H aTMOC(DEPHYI0) AODKHO MPHHUMATHCA B 32-
BHCHMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEH CTOsIKA IH OSPEroBOro Mepexoaa
H IPEBAHPYIOMEX (PAKTOPOB OKPYKAromeit cpeapl. [ kakaoi U3 ICpeUnCICH-
HBIX BBIIIC 30H MOTYT OBITh MPHMCHCHBI PA3IHMYHBIC BUABI AHTHKOPPO3HOHHBIX
MOKPHITHH MPH YCAOBUH X COBMECTHMOCTH H BbmMONHEHUA 7.3.1.3 m 7.3.1.4.

7.3.3 3amuTHLIC NOKPBITAS MOHTAKHBIX COCTMHCHMIA,

7.3.3.1 [Ina TpyOOnIpoBOAOB C OCTOHHBIM HITH TEIIOH30SAIIHOHHBIM TOKPBI-
THEM MOHTKHOE COCTUHECHHE TOJDKHO HMETh MHOTOCJIOMHYIO CTPYKTYPY IOKPBI-
THS, COCTOSIIYIO M3 AHTHKOPPO3HOHHOTO 3aIIUTHOTO TMOKPBITHA W 3aMOJTHUTEILL.
ITocneanuii NOLKEH 0OSCHICUUTD IIABHBIN MEPEX0/T MOKPBITHSI MOHTAKHOTO COE-
JUHEHHSI K OCHOBHOMY TOKPBITHIO TPy OOIPOBOAA.

J1d TEeMIOHU30IMPOBAHHBIX TPYOOIPOBOJAOB, CTOSAKOB H OCPETOBBIX IIEPe-
XOZ0B 3aIOJIHUTEND JOJDKCH 00a1aTh AJCKBATHBIME JUISI OCHOBHBIX MOKPBITHH
CBOICTBAMU.

7.3.3.2 IIpu BRIOOPE 3AMIMTHOTO MOKPHITHS MOHTAKHBIX COCTMHCHHH JOJIK-
HBI OBITH BBIIOJIHEHEI TPSOOBAHNS, W3NOKeHHbIC B 7.3.1.2,7.3.1.3,7.3.1.5,73.1.6
" 7.3.2, ¢ YUETOM 3HAYHUTECIFHOW CKJIIOHHOCTH CBAPHBIX IMBOB K KOPPO3HOHHBIM
paspyLICHUSIM. 3AIIUTy CBAPHBIX COCTUHCHHH MPCIMOYTUTEIBHO OCYIICCTBIAT
MHOTOCIOHHBIME XOJIOAHBIMHA MOKPBITHSIMH WJIH CHCIHATbHEIMH MAHKCTAMH.

7.3.3.3 Bce paboThI O HAHECCHHUIO 3AIIUTHOTO MOKPHITHA MOHTYKHOTO COCTHU-
HECHHUA JOJDKHBI ObITh BBIIOJHEHBI COTTIACHO OA0OPEHHON PerucTpoM TEXHOJIOTHH.

7.3.4 Karopnas 3amura.

7.3.4.1 [loxBogHBIC TPYOOIPOBOABI AODKHBI OBITH 3AIIUINCHBI OT KOPPO3HOH-
HOTO M3HOCA KAaTOAHOH 3ammTol. OTKA3 OT MPUMEHCHH KaTOAHOM 3aIIHThI I
HOJBOIHOIO TPYOOIPOBOAA C YUSTOM HAIHYMA APYTUX CPEACTB AHTHKOPPO3HOH-
HOM 3aIIUTHI COTTIACOBBIBAETCS ¢ Perucrpom.

7.3.4.2 Texauyeckas JOKYMEHTAIMA HA KaTOJHYIO 3AIIUTY MOJBOAHOTO TPY-
60mpoBOIA JOJDKHA COACPIKATH CIIEAYIOIIEE:

CXEMy KOMIIOHOBKH CTAHI[HH KATOTHOM 3aIUTHI C 0003HAYCHHEM PACIIONIONKS-
HUS BCEX UCTBITATCIILHBIX TOUCK;

TEXHUYCCKUE YCIOBHA M CHCUH(UKAIMN HA BCE HEOOXoauMMoOe 0o0opymoBa-
HHE, BKJI0YAd OIIOPHI TPAHC(POPMATOPOB, HICKTPHUCCKHE KAOSH M HX 3AIUTHBIC
YCTPOUCTBA, HCIBITATCIBHBIC TOUKH H T. II.;

TEXHUUYECCKUE YCIOBH HA MOHTAK CHCTCMBI KATOAHOH 3aIIUTEHI,

TEXHHYCCKHUE YCIOBUA HA MIPEABAPUTEIbHBIC H PUHEMOCIATOUHbIC HCIIBITAHHS,

HHCTPYKIHMH IO 3KCIUTyaTallid ¥ TCXHHYCCKOMY OOCIYKHBAHHIO CHCTCMBI
KaTOTHOW 3alIHTHL

103



7.3.4.3 1 obccricucHUS HEOOXOAMMOM KATOAHOM 3aIIUTHI IOMBOHBINA
TPyOOTPOBOA U3 YIICPOAMCTHIX CTAJCH JOJDKCH HMETh 3AIIHMTHBIA MOTCHIUAN B
npeaenax ot — 0,90 go — 1,1 B, OTHOCHTENBHO 3MIEKTPOAA CPABHEHHUSA — CEPedpo-
xnopucToe cepeopo/mopckas Boaa (Ag/AgCl/mopckas Boga) B MOPCKOH BOZE.
OTH MOTCHIHAIBI OTHOCATCSA K COJICHOMY HJIY M MOPCKOH BOJIC C COJICHOCTBIO B
npeaenax 32 — 38 %eo. ITpu HamYHH aHA3POOHBIX YCIOBHUIA, HATIPHMED, B Cpele
COJICHOIO HJIA U BCPOATHOCTH BO3HHKHOBCHHS KOPPO3HH IOX OOpacTaHHEM BC-
JHYMHY 3a0IATHOTO MOTCHIMAJA ClieayeT Oparb paBHOH — 0,90 B. Jlma 3ammTh!
HEP)KABCHOIIMX CTAJICH BEIMUMHY MOIPH3ALUOHHOTO IOTCHIMANA CIeAyET OpaTh
6omnee yem — 0,55 B.

7.3.4.4 Jln1 yCcTpaHEHHsT BO3MOXKHOCTH BO3HHUKHOBCHHA BOJOPONHOIO pac-
TPECKUBAHUS M KOPPO3HOHHOH YCTAJIOCTH OCHOBHOTO METANIA H CBAPHBIX IBOB
JIOIDKEH OBITH ONPEACIICH MUHYCOBBIH TpE/IET 3AIUTHOTO MOTCHIHATA.

7.3.4.5 JIns n3MepeHUs MOTEHIHAA MCKAY MOBEPXHOCTHIO TPyOOIpoBoOaa i
MOPCKOH BOAOH MOTYT OBITH HCTIOJIb30BAHBI KOHTPOIBHBIC NICKTPOABI CPABHEHHS
CACAYIOIIMX THIIOB:

HaceineHHbIH Kagomens (KC1);

HACHIIICHHBIH MECIHOCYIb()aTHBI,

cepedpo-xaopuctoe cepedpo/mMopcekas Boaa (Ag/AgCl/mopckas Boaa);

LUUHKOBBIH CILIAB BBICOKOH YHCTOTHI, COACP AU UHKA MUHIMYM 99,9 % 1
skenesa He 6onee 0,0014 Y%/mopekad Boaa;

AQHOJHBII IMHKOBBIH CILIAB/MOPCKAS BOJA.

7.3.4.6 BenmurHa MIOTHOCTH TOKA KATOTHOM 3aIIUTH JOJDKHA OBITH ONpeac-
JICHA 715 CICYFOINETO:

NIEPUOAA MOJBIPU3ALMH TOABOJHOIO TPyOONpoBOAa (HAYANbHAA, CPSOHIA H
KOHCYHAA TJIOTHOCTH TOKA);

TTOAACPKAHHAS IMOJLIPH3ALMH (3AIMUTHAS TUIOTHOCTH TOKA);

JENOIPH3ALHH,

HauanpHas IIOTHOCTH TOKA AOJDKHA COCTABIATh 10 % 3HAYCHHSA 3aIUTHOH
IUIOTHOCTH TOKAa. CHCTEMA KAaTOAHOM 3aIMHTHI JOJDKHA IO3BOJLITH PETYIMPOBATH
IDIOTHOCTH TOKA B 3aBHCHMOCTH OT COCTOSHHS MOBEPXHOCTH MOABOAHOTO TPyOO-
MPOBOAA U BHEITHUX YCJIOBHI.

7.3.4.7 CucreMbl KaTOAHON 3aIOUTHI TOABOIHBIX TPYOOMPOBOAOB MOTYT 0bec-
MEYHBATECSA OJHOM WITH ABYMS CTAHIUAMH KaTOAHON 3aIIUTHI, PACIIONIOKE HHBIMUI
HA OTHOM HJIM HA 000UX KOHIAX TPyOompoBoa. MOHTaK M UCTIBITAHUS CUCTEMBI
KATOAHOM 3aIIMTHI MOJICKAT TEXHUYECKOMY HaOmoaeHuro Perucrpa.

7.3.4.8 MarepuanaMu aHOI0B KATOAHOMN 3aIUTHI MOTYT CIIYKUTh CMCIIAHHBIC
OKHCJIbl, AKTHBHPOBAHHBIN THTAH 1 INTATHHHPOBAHHBINA HHOOMH, TAHTAN UJIM TUTAH,
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CILIABHI IUTATHHOBOTO TAHTAJA, CIIJIABBI HHOOHA MITH THTAHA B T. Y. TUNIATHHAPOBAH-
HBI THTAHOBBIH CIUIAB, BRICOKOMPOBOIAIIMN METAJLI CO CJIOEM OKCHIHOTO TOKPBI-
THS, CBHHIIOBO-CEPeOpsTHBIE CIUIaBHI (CBUHCL ¢ J00aBKoit 1 — 2 % cepebpa).

7.3.4.9 BriOop THna BBMPAMUTCIS KATOOHOM CTAHLWHU JO/DKCH OCYINECT-
BIITHCS, HCXO4 U3 BETUYHH CHIIBI TOKA M HAPSDKCHUSA, KOTOPHIC OMPEACILIIOTCS
pacyeToM NpPH MPOCKTHPOBAHHU. BBINMPAMHTENH NODKHBI IPUMCHATHCA C pery-
JTHPOBAHHUEM TOCTOSHHOW BEIMYMHBI TOKA M MOTCHIHAA, TIPH 3TOM YIPABICHHE
JOJDKHO OBITh PYYHBIM, 32 HCKIFOUCHHEM OCOOBIX CiyudacB. KaOemw mODKHBI
HMETh U3OJAIMIO, MPUTOAHY IO IS IKCINIyaTallid B MOPCKOH BOJC, H BHCIITHIOK)
000JI0YUKY IS 3aIUTHI OT MEXAHMUCCKUX MOBPSKACHHH. DICKTPHICCKOC COEIH-
HCHHUC MCKAY AHOJOM M QHOTHBIM KaOCIeM JO/DKHO OBITh BOZOHCTPOHHIIACMBIM
M MCXAHHYICCKH IMPOIHBIM,

7.3.4.10 KarogHas 3amuTa AOLKHA MPOCKTHPOBATHCA U BBIMOTHATHCA, HC-
XOJA U3 CICAYIOIIUX yCIOBHI:

PE3YIBTAThI PacueTa KaTOAHOH 3alIHTHI JTO/KHBI ONMPSACTATh KOHCUHBIC 3HA-
YSHHS CACAYIOIUX BEIHIHH U ITAPAMETPOB; CYMMAPHOTO 3aIUTHOTO TOKA U pac-
YETHOTO HANPSDKCHHUS, THIIA, KOJIMUCCTBA H CPOKA CIIy>KObI aHOZIOB, MAPOK U CeUe-
HH# kaOeJie; CXeM QHOIHBIX JTHHHN; THITOB KATOIHBIX CTAHIIHI,

pacyeT KarOMHOM 3AIMUTHI BRIMOTHACTCA HCXOAA M3 YCIOBHA, YTO IPH PEKO-
MEHIYEMOM PACIONIOKCHHH AHOAOB JOCTHTACTCS PABHOMCPHOC PACTIPCACICHHC
TMOTEHIIMAIOB HA 3AIIUINIAEMON TOBEPXHOCTH,

pacteT 3aIIUTHl JODKCH BBIIONTHATHCS I ABYX 3TANOB €€ IKCIUIYaTAlUH: B
nepuos (HopMHUPOBAHHKS HA 3ALIMIIAEMON MOBEPXHOCTH KATOXHOTO OCAAKA H JKC-
Iy aTAHOHHOTO TICPUOAA.

Ecnu u3-3a apexra 3KxpaHupOBaHHUS APYTHMH JICMCHTAMH CHCTCMBI KAKHUC-
100 YYACTKH MOBSPXHOCTH HEAOCTATOYHO 3AIMMIICHBI, 4 YCTAHOBKA JOTOJHH-
TEJIBHBIX HAPYKHBIX AHOAOB HEBO3MO)KHA, TO TOITYCKACTCS HCHOJIb30BAHHE KOM-
OMHHUPOBAHHOH 3AMIHTHI COUCTAHUCM KATOXHOM M MPOTEKTOPHOMH,

Crenyer y4uecTb, YTO XapakTep PACHpeICICHHA MOTCHIHANIOB PA3IHUCH IS
KAaTOAHOM U MPOTEKTOPHOM 3aI0UT; B IIEPBOM CIIy4ac MOTCHIMAIT aHoAa OoJtee Io-
JIOYKUTENIbHBIHN, a BO BTOPOM — OTPHUIATCITHHBIH.

Tok Ha BBIX0OZE TPAHCPOPMATOPA-BHIIPIMHUTENA JOHKEH OBITh, 10 MCHBIICH
Mepe, Ha 25 % BBIIIE TOKA, HEOOXOAMMOTO A7 3aIUTHI TPYOOIPOBOIA B TCUCHHUC
BCETO CPOKA CIyKOEL

7.3.4.11 AHOZBI CHCTEMBI KATOOHOM 3aIMUTHI JOJDKHEI OBITH 3ariyOJICHBI HA
Oepery HTH YIOKESHBI HA THO.

AHOZBI JOIZKHBI 00IA1aTh JOCTATOYHO HU3KHM COTIPOTHBICHHEM H30IHH B
JMEKTPONHUTE (MOPCKOH BOAE), 0OCCTICUHBAIOMIMM HU3KOE COMTPOTHBIICHHE B ICTIH
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TOKA KATOTHOM 3ALIMUTHI, YTOOBI BBIXOTHOC HAMPSDKCHHUE TpaHC(OpMATopa-BhINps-
MHTEIS IPH MAKCHMAJTbHOM TOKE HA BBIXOZE MO COOOPAsKCHIAM OC30MAaCHOCTH HE
npesbmano 50 B.

OOmas Macca MaTepUaIoOB AHOAOB JOJDKHA MPEBBIIATH MACCY AHOAHBIX Ma-
TEPHAJIOB, PACXOAYEMBIX B TCUCHHE PACUECTHOTO CPOKA CIYObI IIPH MAKCHMAIIb-
HOM TOKE Ha BBIXOZE TPaHC(HOpPMATOpa-BHIIPAMHUTEILA.

7.3.4.12 B ciydae HEHTpPaJIbHOIO COCTABA MAaTE€pHala aHOJAOB, HANPHUMED,
THTAHOBBIX aHOAOB, MOKPBITHIX HHaTHHOf/'I, pa60'{ee HANMPsODKCHUC aHOAA AOJDKHO
OBbITh HIDKE, YEM HANPSDKCHUE MPOOO0S BHEIIHETO CJIOSA aHOJA.

Bo Bcex ciydasx HEOOXOTMMO PACCTOSHHE MEKIY aHOIOM H TPyOOIpOBO-
JIOM BBIOMPATh MUHUMAJIBHBIM C TEM, YTOOBI 3AIUTHBIH MOTCHIHAN CEKIMHU TPY -
00MmpoBOIa, PACHIONIOKEHHON BOIM3H aHOAA, OBLI BBHIIIE OTPULIATEILHOTO MpeaeIa
3aIIMUTHOTO MOTCHIMANA (cM. 7.3.4.4).

[170THOCTH AHOTHOTO TOKA JOJDKHA OBITH MEHBIIE MAKCHMAIIBHOH INIOTHOCTH
TOKA JUIS1 COOTBETCTBYIOLIETO MaTepUalia aHOAA, MPEJIaracéMoro H3rOTOBUTCIIEM.

7.3.4.13 TIpu MCHOIB30BAHHH KATOAHOM 3aIMUTHI AJIS MOJBOAHBIX TPyOOMpo-
BOJIOB U CTOSIKOB HEOOXOAMMO BBHINOJHATH TPSOOBAHUSA MO 3ICKTPHUYCCKON H30-
JSILHA OT CMEKHBIX KOHCTPYKIHH (T1aT()OPMBI HIIH 3CTAKA/IbI), HA KOTOPBIC OHH
BBIXO/UIT, C HCIIOJIb30BaHHEM H30IHpPYFOIuX (prnaHues. Toke camoe kacaeTcst moa-
3€MHOTO YYaCTKa IIPH BBIXOAE TPYyOOMPOBOIA U3 MOPA Ha Oeper.

7.3.4.14 DnEKTPOXMMITIECKAS 3aINUTA AODKHA ObITh BBEACHA B ACHCTBHC HE
mo3aHee YeM 3a 10 CyTOK ¢ MOMEHTa OKOHYAHHS PaboT MO YKJIaAke TpyOOompoBoaa.

7.3.5 IlporexTopHasi 3amuTa.

7.3.5.1 Texumdeckass AOKYMCHTAIMsA HA CHCTEMY IPOTCKTOPHOH 3aIUTBHI,
MPEACTABILIEMAst Ha PaCCMOTPEHHE PerucTpy, TOJDKHA COACPIKaTh CIICAy IoIee:

TEXHUYECKHE YCJIOBHS, YEPTE)KU M CreIM(HKAIMY HA IPOTCKTOPHI M3IOTO-
BUTEI,

PE3YIBTATHI AIEKTPOXUMHUUECKHUX HCIIBITAHHH MPOCKTOPOB (HA JNICKTPOXUMH-
YECKYH EMKOCTh B MOPCKOH BOJIC, HA H3MCHECHHE OTCHIMAJIA 3aKPHITOTO KOHTYPa
B MOPCKOH BOZE);

pacyeT MacChl M KOJMIMYCCTBA MPOTCKTOPOB B 3aBHCHMOCTH OT PACYCTHOTO
CPOKa 3KCILTyaTalHd TPyOOMpOBOAA;

pacyueT CONPOTUBICHHS MPOTECKTOPOB;

pacyeT IUIOIMAAH 3aIIHITACMOH TOBEPXHOCTH H 3aIUTHOTO TOKA,

TEXHUYECKHE YCIOBHS, YCPTEKU U CICHM(UKALME HA YCTAHOBKY M KpEIje-
HHC MPOTEKTOPOB.

7.3.5.2 [1pu BEIOOpE MAaTepUAIIOB ISl H3TOTOBJICHHS IPOTCKTOPOB MPEATIOYTE-
HHUE JOJDKHO OBITh OTJAHO CIUIABaM, 00JIA/TAr0IHM CIICAYFOIUMH MapaMEeTPaMU:
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BBICOKHUM KO3()()HIMEHTOM IOJE3HOTO HCHONB30BAHUSA PACTBOPACMOIO Me-
TaIa;

HHU3KOU AaHOTHOU MOJBIPH3Y EMOCTBHIO,

CTAOMIBHOCTHIO NCKTPOXUMHICCKHX XaPAKTEPUCTHK BO BPEMCHH,

OTCYTCTBHEM YCIIOBHH 00pa30BaHMA HA IIOBEPXHOCTH MPOTEKTOPOB MPOIYK-
TOB QHOAHOTO PACTBOPCHHUS U MOBEPXHOCTHBIX IICHOK.

7.3.5.3 BriOop Marepuaia Il MPOTEKTOPOB JOJDKCH YUUTHIBATH CIACAYFOLICE:

ycnoBus paboThl NMPOTEKTOpPA, HMOTPYXKEHHOTO B MOPCKYIO BOZY, JOHHBIN
TPYHT WM COJICHBIA W,

PACUCTHYIO TEOPETUUECCKYF0 TOKOOTAAYY NPOTEKTOPOB;

HEOOXOAMMOE 3HAYCHHE 3AIMTHOTO MOTEHHHAama TpyOomposoaa (CM.
7.3.5.8);

PacHUeTHBII CPOK CIyKOBI TPYOOIPOBOAA (IIPOTEKTOPOB),

TEMIICPATYPY CPEabl, CTCHOK TPYO U MMPOTCKTOPOB.

AIFOMHHHEBBIC CILIABBI AJI1 H3TOTOBJICHUA MTPOTCKTOPOB AOJDKHBI COACPKATH
JIETHPYIOIHUE J00ABKH, OTPAHHYUBAOIINE MM IPESAOTBPAIIAIOIINE 00pa3oBaHuE
OKCHIHOTO IIOBEPXHOCTHOTO CJIOA. JII MCKIIFOYCHHS BOAOPOAHOM ACmONIpH3a-
UMY CJIEAYCT MPUMEHATh LIMHKOBBIC CIUIABBL

7.3.5.4 Ina TpyOONMpPOBOAOB C TEILIOM30JUILHCH MPOSKTOPHI JODKHBI OBITH
VCTAHOBICHBI TAKMM 00Pa30M, YTOOBI MO BO3MOXKHOCTH HCKJIFOUMTh MX HATpPEB.
TTpu TPAaHCHOPTHPOBKE MO MOPCKOMY (B COJICHOM BOJE) HOABOIHOMY TPYyOOIpO-
BOAY MOJOTPETHIX YKUAKOCTCH M JOCTIKCHHH TEMIIEPATYPbl MPOTCKTOPOB Oolice
50 °C ycTaHOBKA HHHKOBBIX MPOTEKTOPOB 3aIPEIIAcTCs.

7.3.5.5 BHemHMA JUAMETP KOJIBIEBBIX (OPAaCcIeTHBIX) MPOTEKTOPOB PEKOMCH-
JyeTCsl BRIOMPATh PABHBIM AHAMETPY TPYOONMpoBoAa C OAIaCTHBIM IOKDPBITHEM
w/unm Teron3oimei. [Ipy Ha3HAYCHHH BHEIHETO UAMETPa KOJIbLEBOTO IPo-
TEKTOPA TNPEBBILAKIIMM AHAMETP TPyOOMpOBOAAa C OA/IACTHBIM IMOKPBITHEM
H/MIH TSIUIOUB0JBILMCH, a TAKKS TIPH OTCYTCTBHH OAJUIACTHOTO MOKPHITHS H/HIIH
TEIIOU30SILUH OOKOBBIC TIOBEPXHOCTH KOJIBLIEBBIX IMMPOTEKTOPOB JOJDKHBI OBITH
BBINOTHCHBI B BUJIC YCECUCHHOTO KOHYCA.

7.3.5.6 TIpoTEKTOPHI JOJDKHBI OBITH YCTAHOBJICHBI HA TPYOOIPOBOAC TAKHM
00pa3oM, 4TOOBI H30SKATH MECXAHHUECCKUX MOBPESIKACHUH TPYO M NMPOTEKTOPOB,
Pa3phiBa AMEKTPHICCKOTO COSANHCHHUS MPOTEKTOPOB C TPy OONMPOBOAOM, HApyIIe-
HHA IEIOCTHOCTH H30JIIMHOHHBIX U 0a1IIaCTHPOBOYHBIX MOKPBITHIA. ITocne MOH-
Ta)ka KOKIOTO MPOTCKTOPA IICIOCTHOCTH €TI0 MEKTPUYCCKOMH IICH IOJDKHA OBITh
MPOBEPECHA MPHOOPHBIM METOIOM.

CrampHas apMmarypa 0a/IaCTHOTO JKEJI€300€TOHHOTO MOKPHITHS HE JOJDKHA
HMETh KOHTAKT C TPyOOil MM MMPOTEKTOPOM.
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7.3.5.7 CnocoObI YCTAaHOBKH MPOTEKTOPOB HA TPyOOMpPOBOAC, B TOM YHCIIC
TEXHOJOTHYCCKHE IPOLIECCH NMPHUBAPKH HPOTEKTOPOB H INPUCOCAMHHMTEIBHBIX
IUIACTHH, JOJDKHBI ObITH OOOPEHBI PerncTpoM. 3ampemaeTcs MpUBapka MpoTeK-
TOPOB U HUX IPHCOCIUHHTEIBHBIX IUIACTHH HA CBAPHBIC MIBBI TPy OOMPOBOAA, MH-
HHMAJIBHOE PACCTOSHME OT MCCTA NMPUBAPKM MPOTEKTOPA MJIM MPHUCOCAMHHUTEIb-
HOM IJIACTHHBI 10 CBAPHOTO mBa TpyOompoBoaa — 150 mMm.

7.3.5.8 I'lo Bcel MOBEPXHOCTH MOPCKOTO MOABOAHOTO TPYOOIPOBOAA HA BCEM
€T0 MPOTLKCHUH AODKHO OBITH 00CCIICUCHO HEMPESPHIBHOE PACTIPCACTICHHE IOTCH-
LHAJ0B B TCUCHHE BCETO CPOKA CITy)KObl. MUHHMAJIbHBIE H MAKCHMAJIbHBIC 3HA-
YCHHUS 3AI0UTHBIX MOTCHIMAIOB i1 MOPCKOH BOABI MPUBEACHHI B Ta0m. 7.3.5.8.
VYKa3aHHBIC MOTCHLUUAIBI PACCYHTAHBI IS BOABI C COJICHOCTHIO OT 32 10 38 %o
npu Temmeparype ot 5 mo 25 °C.

Tabauna 7.3.5.8
3HAYeHNs 3AIMTHBIX MOTEHIHAIOB IS TIOBOHBIX TPYGOIPOBOIOB

. MuHEMaTBHBIH MaxcuMasIbHBIH
KOHTpOJIBHBIIH HJIEKTPO . .
3aIUTHBIHA noTeHIMa, B 3alUTHBIH NOoTeHIHa1, B
MenHocynbhaTHBIH HACHIIICHHBIH -0,95 - 1,10
XnopocepeOpsiHbIi -0,90 - 1,05
I{uHKOBBIH +0,15 0,00

8 MOHTAX 1 HCIIBITAHHA TPYBOIIPOBOAOB
8.1 OBIITHE ITOJIOKEHUA

8.1.1 MoHTaX, YKJIQIKa U HCIBITAHHS MOJBOAHBIX TPYOOMPOBOAOB JOJDKHBI
MPOBOAUTHCA C YHUCTOM BBIBOOOB H peKOMeH;[aunﬁ, KOTOPBIC MOJYYCHBI IO PC-
3yJIbTaraM OLCHKH PHUCKOB 3THX MPOUECCOB, BHIMOJTHCHHBIX HA OCHOBAHHUH Tpe60-
BaHu# pasa. 10 u npunokenus 3. Pa3aen OleHKH PUCKOB JODKEH OBITh BKIIOUCH
B COCTaB IPEACTABILICMON HA pACCMOTPEHHE U 0100peHne PeructpoM mpoekTHOH
JOKyMEHTALuH, cM. 1.5.

8.1.2 TTepeqy MOHTAXKOM, YKJIAAKOW M HCIBITAHHSAMH NMOABOAHBIX TPYyOOMPOBO-
J10B Peructpy A0KHBI OBITH HANPABJICHBI HA PACCMOTPEHHE:

.1 TexHU4eCcKkas AJOKyMEHTaud, ykasanHaa B 1.5.7,1.5.3.2.1, 1.5.3.2.5;

.2 TEXHOJIOTHYECKAS IOKyMEHTALUS HA CIICAYOIICe:

XpaHEHHUE, TPAHCIIOPTHPOBKY H IOTPY3KY-pasrpy3Ky Tpyo;

COOpKY H CBapKy TpYyO H ILIETEH;

HEPa3py MAKIMKN KOHTPOJIb, BKITFOUAsK BU3YaIbHO-H3MEPHTCIHHBIIH,

HAHECCHUE MOKPHITHH U H30JLIIMU HA MECTA CBAPKH TPYO WK IICTEH;
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PEMOHTHO-BOCCTAHOBHUTCIILHBIC PA0OTHI MO HCHPABICHUIO OOHAPYKECHHBIX
Je(PEKTOB.

8.1.3 Ilepea MOHTAXOM H YKJIAAKOH MOABOAHOTO TPYOOIPOBOaa 000pyaOBa-
HHE TPyOOyKIAZ0THOTO CyAHA (CBAPOYHOE, CHCTEMBI MO3HITHOHUPOBAHMA, MCXa-
HHU3MBI HATSDKCHIS) HIIH HHOE 000PYJOBAHKE, MPUMEHIEMOE TPH APYTHX CIIOCO-
0ax YKIaaKH, JOJDKHO OBITh OCBHACTEIBCTBOBAHO PerHCTpOM.

8.2 TPACCUPOBKA TPYBOITPOBOJIOB

8.2.1 Br100op Tpacchl U BETHYUHEL 3arIyOICHHUS TIOBOJHOTO TPyOOIIPOBOIa B
Z[OHHLIf[ TPYHT AOJOKCH MUHUMHU3HPOBATh BIMAHUC TUTOAWHAMHYICCKUX MPOLCC-
COB Ha pabOTOCIOCOOHOCTD M HAICKHOCTH TPy OOPOBOIA.

8.2.2 I'lo BO3MOKHOCTH Tpacca NOABOJHOTO TPYOOIPOBOAA JOJDKHA 0OXOIUTD
30HBI BEYHOW MEP3IOTHI JOHHOTO IPyHTA.

8.2.3 i1 MMHMMH3AlMU KOHTAKTa TPyOOIpOBOAa C KWIIMH Apeidyromux
JIEJOBBIX 00Pa30BaHUH M CTAMYX TPACCy IOABOIHOTO TPYOOMpOBOAA LEIECO00-
Pa3HO HANPABILATH IO JTHHUH MAKCHMAJBHBIX ITyOHH M NMAPAJUICIBHO HAMPABIIC-
HUIO IPSHMY IECTBEHHOTO Apeii(ha TeI0BBIX 00PA30BAHHIA.

8.2.4 beperopoii mepexod TPyOOIPOBOAA B PAHOHAX C CE30HHBIM JICAOBBIM II0-
KPOBOM JIOJDKCH ObITh KOHCTPY KTUBHO BBITIOJHEH KaK 'HAPOTCXHAYESCKOE COOPYIKE-
HHE, CIPOSKTHPOBAHHOE HA BOCHIPHATHE JICAOBON HATPY3KH (JIOKATBHOM ¥ TIT00AITh-
HOH) IPH PacYECTHOHU TOIIIUHE JbAA ¢ 00ecneueHHOCTEEO 102 1/rox. 30Hy KOHTAaKTa
3aIHUTHOTO COOPY>KSHHUA CO JIbAOM PEKOMCH/YETCS BBINOIHATH HAKIIOHHOM K TOPH-
30HTATBHOM IUIOCKOCTH C YITIOM HAKJIOHA K TOPH30HTY HE 0ojice 45° B muamazoHe
BBICOT OT CPEIHETO YPOBHS BOABI + YABOCHHAS PACUCTHAS TOJIIHMHA JbA.

8.2.5 BriOop Tpacchl NOJDKEH MHHHMH3HPOBATH JKOJOTHYECKHC PHCKH H
PHCKH J7151 OHOPECY PCOB MOPSL

8.2.6 Ilpu TpacCHpOBKE MOABOIHOIO TPYOOIMPOBOAA HA YYACTKAX 3HAYHTCIIb-
HOTO IPaJUCHTA IIyOHH BO H30CKAHHE OMACHOTO H3rHOa TPYObl HEOOXOAUMO BbI-
TIOJTHCHUSI Y CIIOBHUS

R,>1000-D,, (8.2.6)
rae R, — pajidyc KpHBH3HBI TPAacchl TpyGoNpoBosa (B FOPH30HTATBHON H BEPTHKAILHOM IUIOCKOCTSIX ),

M;
D, — napyxHbId nuameTp Tpyo, M.

Hcnonb30BaHuE IPH TPACCHPOBKE TPYOOMPOBOAA PALHyCOB MEHBIICH BEJIH-
YHHBL, YeM YKa3aHO B hopmyuie (8.2.6), HOMICIKHUT COTIACOBAHMIO C Perncrpom.
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8.2.7 Beperopoi mepexoA MOABOIHOTO TPYOOMPOBOJA PEKOMEHAYETCSA yaa-
JATh OT YCTBEBBIX YYACTKOB PEK B 3aMEP3AOIHMX M APKTHYCCKHX MOPSAX BO H3-
Oc)kaHHE BO3MOXKHOTO PA3MbIBA 3arIyOICHHOTO TPYyOOTPOBOAA BEPTHKAILHBIMH
MOTOKaMH BOABI IIPU HHTCHCHBHOM TAsHHH JIbIA.

8.2.8 Ilepen MOHT@OXOM H YKIAOKOH MOABOAHOTO TPyOOMPOBOAA JOJDKHBI
OBbITH IPOBEICHBI JOMOTHHTEIBHBIE H3BICKAHKS IO TPACCE TPYOOMPOBOAA, ECIIH:

TIEPHOA BPEMCHH C OKOHYAHUA PabOYNX HHYKCHEPHBIX H3BICKAHUH IO Ha4Yaa
MOHTQKHBIX pabOT COCTABJISICT JBA T0AA U OoJice;

B YCJIOBHSX IPYHTa MOPCKOTO JHA MOTIH MPOM30HTH 3HAUMTEILHBIC H3MCHEHH,

MpeANoIaracMblii MapIIpyT MPOKJIAIKH TPYOOMPOBOIA MPOXOIUT B PaOHAX,
TOABSP)KEHHBIX ONACHBIM BO3ACHCTBIAM, HATIPHMED, CEHCMHYECKH OTIACHBIX,

B paliOHaX MPOKJIAJKH TPyOOIPOBOJA MOSMBHIMCH HOBBIC YCTAHOBKH, OOBCK-
ThI, TPYOOIIPOBOJBI U T. II.

8.2.9 Ilpu moAroTOBKE MOPCKOTO JHA IIEpeA YKIAAKOH TPyOOmpoBoaa Mo €ro
Tpacce JOJDKHBI OBITh IPOBEACHBI CIICAY FOIMHE PAOOTHL:

OCYIICCTBICHHE MCPONPHATHH, MPEAOTBPAINAOMNX HEKCIATCIBHbIC IPO-
LECCHI PAa3MBbIBA HIIM HAHOCA JOHHOTO IPYHTA;

VIAICHHE MOTCHIUAIBLHO OMACHBIX 0OBEKTOB;

KOHCTPYKTHBHOC 0(DOpMIICHHE MEPECEUCHHIT C PAHEE MPOJIOKCHHBIME TPy00-
MPOBOJAMHU M KaOeJsIMH, BBIXOAOB TPyOOIIPOBOIOB Ha Oeper;

TIOJBOJHBIC 3CMILTHBIC PAOOTHI.

8.2.10 Ilepen yxumaaxoi TpyOoOmpoBoAa B MPEABAPUTEIFHO MIOATOTOBICHHYIO
TPAHIICIO NMPEANPUATHC-CTPONTEITh MIPH YIACTHH HHCICKTOPA Perucrpa T0/mKHO
MPOU3BOIUTH NMPOBEPKY OTMETOK MPOTOJBHOTO mpoduuis TpaHmed. Ilepebopsr
TPYHTa B OCHOBAHHUH (JHE) TPAHIICH JOIYCKAIOTCS HA NIyOuHy He Oonee 0,5 m.
Tpy6omnpoBoa AODKECH OBITh MOATOTOBJICH A YKJIAJKH K MOMEHTY OKOHYAHHS
paboT Mo yCTPOHCTBY MOABOIHOMN TPAHILCH.

8.2.11 Viuaaxa TpyOOnpoBoAa Ha JHO I HOCICAYIOIIETO €r0 3arIyOaCHHs
B TPYHT AOIYCKACTCS TOJNBKO IIPH YCIOBHH, YTO NMPCABAPHTEIBHBIME KOHTPOIIb-
HBIMH IIPOMEPAMH | pacucTaMu OyACT YCTAHOBIICHO, YTO PaJHyChl H3rHOa TPyOo-
MPOBOAA NPH YKJIAAKE OyAyT HE MEHEE MHHHMAJIBHO JOIYCTHMBIX IO YCIOBHIM
TIPOYHOCTH.

OOCTOHHPOBAHHBIN TPYOOIPOBOZ JOIYCKACTCS YKIAABIBATE MOCTIE JOCTIKS-
HYsL OETOHOM MPOCKTHOM MPOYHOCTH.

8.2.12 Bce paboThl O KOHCTPYKTUBHOMY O()OPMIICHHIO TIEPECEUCHHI C TPY-
6omnpoBosaMu B KaOESIbHBIMH TPACCAMHU JOJDKHBI OCYINECTBILITECS B MOJTHOM CO-
OTBETCTBHHU CO Crelu(UKameH, K0Topas ONpeaeIseT MOACTAIbHBIE MEPHI, Ha-
TIPABJICHHBIC HAa H30C/KAHKE MOOBIX MOBPEKICHHUMN MEPECEKAOIMXCSI 0OBEKTOB.
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Croeum(pukanus J0JDKHA COACPKATh B ceO¢ TpeOOBaHMs, OTHOCAIINECS K ClIc-
AYIOIICMY ©

MHHHAMAJIbHOMY PAcCTOSTHHIO ME)KAY MEPECCKAOIMUMHACS OOBEKTAMU,

KOOPIMHALUH TICPECCUCHHIA,

MAapKUPOBKE MPOKIAABIBACMOH TPACCHI;

TMOJIOKCHHIO W OPHEHTAIMH MEPSCEKAOMMXCS 00BEKTOB C 00EHX CTOPOH,

pa3paboTKe M KOHCTPYKTHBHOMY O(DOPMIICHHIO IIEPECCUCHUS,

PacKpemIeHIIO TpyOOIPOBOAA H COCTABILIOIINX €10 KOHCTPY KUHMH;

YCTAHOBKE HECYIIUX KOHCTPYKIMH (ONOP) WM IPABUHHBIX OCHOBAHMIA,

MEPONPHATHAM, ITPSIOTBPALIAOIIIM 3PO3HOHHOE BO3ACHCTBHE HA KOHCTPYK-
THBHBIC 3JICMEHTHI TPy OOIPOBOAA;

TCKY IIEMY KOHTPOJIIO;

JA0My CTUMBIM OTKJIOHCHHSAM

JTFOOBIM JPYTHM COCTABJLIOIIAM KOHCTPYKIMH TNEPECEYCHHS MOIBOXHOTO
TpyOOmpoBoIa.

8.3 IOIIOIHUTEJBHBIE MEPBI IO 3AIIATE TPYBOIIPOBOJA
B PANOHAX MTHTEHCHUBHOM JIEJOBOM SK3APALTAA

8.3.1 B paiioHax akBaTOpHH C CE30HHBIM JECAOBBIM MOKPOBOM (3aMEp3arOIIHUe
Mops Kacmmmiickoe, Banrniickoe, OX0TCKOE H T. [I.) H Ha meb(e poccuiickoi Apk-
TUKY IPH HATMYHH DPU3HAKOB JICIOBOX K3aPAlMH, BHIIBICHHBIX B IEPHOA H3bIC-
KAHHH HHCTPYMECHTAJIbHBIMH METOJAMH (TIOABOJHAS TCICBH3HOHHAI ChEMKA, CO-
HAPHAs CbEMKA, BOJ0JIA3HOE 00CICI0BAHKE), TPYOOMPOBO TOJDKEH 3aTIyOJIAThCS
B JOHHbIH TPYHT.

8.3.2 /Ina onpenencHUS MAKCHMATLHOH ITyOHHBI 3aKJIaIKH TTOXBOTHOTO TPY-
060mpoBOIA B JOHHBIH TPYHT IO TPAacce TPyOOmpoBoAa B PaAHOHAX C HHTCHCHBHOM
JIe0BO# IK3apanueii T0KHBI OBITh OTMPEICICHBI CIICAYFOLIUE HAPAMCTPBL

h_ — TIyOUHA MODS C YYETOM OTIHE, M,

h, — cpeaHee 3HAYEHHE OCAIKM KHMJIEH Ape(yromux neaoBeX o0pa3oBa-
HUMH, M,

0, — CPCOHCKBANIPATHYHOE OTKIOHCHHE OCANKH KHICH apeidyromux neno-
BBIX 00pPa30BaHUIL, M;

T, — cpeaHee BpeMsl CyIIECCTBOBAHMS JIEAOBBIX 00pa30BaHuil B TCUEHHE I0Ja,
CyT;

V — cpenusist ckopocTh ApeH(a e10BbIX 00pa30BaHUIt, KM/CYT,

N — cpeaHee KOTHYECTBO ApeH(yOmMUX JEAOBBIX 00pa3oBaHuit HA 1 kM B
JICOBbIH MIEPHO/.
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YKa3aHHBIE MApaMETPbI OMPEACILIIOTCS B PE3YJIbTATe W3BICKAHWUH AT OT-
JICTIBHBIX YYACTKOB TPACcChl TPyOONPOBOAA, B MPEAEIaxX KOTOPBIX BEIMYHHEI Iapa-
MCTPOB IPUHUMAKOTCS MOCTOSHHBIMU.

IMapamerps1 /,, G,, T,, } OIPEOCIAFOTCA IO JAHHBIM MHOTOJICTHHX HATYPHBIX
HAOMIOOCHUI M M3MCPCHHI, MPOBSACHHBIX MO Tpacce TpyOompoBoaa (Mo y4acr-
KaM TPAcCChI) 3a CPOK HE MEHEE 5 HEMPEPHIBHBIX JICT.

8.3.3 MakcumanpHas IIyOMHA 3aKIaJKH TPy OONPOBOAA B JOHHBIH TPYHT IPH
OIIPEJICICHHBIX NapaMeTpax JCA0BbIX 00pa30BaHul, yKa3aHHbIX B 8.3.2, paccun-
TBIBACTCA B CIICAYIOIICH MOCIIECI0BATEILHOCTH.

8.3.3.1 Ompenensorcs Ge3pa3MepHbIe 3HAYCHUSA /1 M A, XAPAKTEPU3YIONIHE
0CaJKy JICTOBbIX 00pPAa30BaHHUM, COOTBETCTBEHHO IO (popMyIam:

h= h,/h — cpeanss OTHOCHTEIbHAI OCajKa Jpei(yromero aea0soro oopa3osa-

HUS (8.3.3.1-1);
)= ¢, /h, — K03 QULUUCHT BApHALMHK OCAAKU APeH(yIOMmEro 1eI0BOro 00pa3oBa-
HHSA (8.3.3.1-2).

8.3.3.2 Tlo Tabn. 8.3.3.2 nuHeiiHON MHTEPNONAIMEH MO MapaMeTpam /2 u X
OIPEAEIACTCA BEPOITHOCTD SIHHIYHOTO MPEBBINICHHA OCAIKOH JICI0BOTO 00pa-
30BaHHA TIyOUHBI MOPS P,

Ta6numa 8.3.3.2
3navenun BeposrtHOCTH P

N h
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 | 0,063711 | 0,238911 | 0,446778
A 0,6 0,000069 | 0,023542 | 0,130977 | 0280456 | 0420216
0,8 0,001554 | 0,055157 | 0,169684 | 0,289655 | 0,393701
1,0 0,006738 | 0,082085 | 0,188247 | 0,286505 | 0,367879

8.3.3.3 OmpenemseTcs mapaMerp g, YCTAHABIMBAEGMBIA W3 YCJIOBHS HAIH-
Y KOHTAKTa KW JIEOBOTO OOpa30BaHMA C TPYOOMPOBOAOM C OOECHEYEH-
HoCThI0 107 1/TOI, o (hopmyie

1,6

a=0,997 NV T T (8.3.3.3)

e 7 — IIaHHpYeMbIH CPOK SKCILTyaTalliu TpyOONpoBoaa, Toa.
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8.3.3.4 B 3aBHCHMOCTH OT MApaMETPOB d U ) MO JaHHBIM Tabn. 8.3.3.4 BhHI-
YHCIIETCS mapaMeTp Z.

Ta6nunma 8.3.3.4
3HaveHust napamerpa Z

a
‘ 0,9999 0,99995 0,99999
1,0 9,21 9,90 11,51
0.8 10,70 11,43 13,11
8 0,6 13,46 14,25 16,06
0.4 20,00 20,91 22,99
0,2 47,98 49,31 52,27

8.3.3.5 Onpenenstercs xoddummeHT 3armyonenns K no gopmyne

K=Z-%-h (83.3.5)

Koapuuuent K sgBrgeTCs KpHTEpHEM HEOOXOAMMOCTH 3ariyONeHUs TOABO-
JTHOTO TPYOOIPOBOAA B MOPCKOH I'PYHT HA PACCMATPHBACMOM Y4aCTKE TPACCHI:

ecmu K < 1, 1o 3amyOmath TpyOOnpoBoz He TpedyeTcs,

ecimu K > 1, To TpedyeTcs 3antyOneHue TpyoompoBoaa.

8.3.3.6 MakcumanbHOE TEOPESTHUYCCKOE 3HAYCHHE 3anIyOJeHHsA TPyOOImpo-
BOZA B MOPCKO} TPYHT Ha PacCMATPHBACMOM y4acTke A/, M, ONpPEAEIICTCA IO

(opmyze
A =h_ - (K-1). (83.3.6)

8.3.3.7 OmpezeseTcs PacueTHOS 3HAUCHHE 3Aru1y ONCHHA TPyOonpoBoa Ak,
M, B 3aBHCHMOCTH OT TCOPETHYCCKOH C Y4ETOM NONMPABOYHBIX KOA(D(DHIUECHTOB,
YYMTBIBAOIMX BHJ JOHHOTO IPYHTA, B KOTOPBIH 3aniyOsseTcs TpyOOmpoBoa, |
KJIacc TpyoompoBoaa, mo Gopmyie

A =Nk ke (83.3.7)
P g 0
e kg — Koo DHUIHEHT, YIHTHIBAIOIHH CBOMCTBA JOHHOTO TPYHTA, HA3HAYACTCSI B COOTBETCTBHH C
Tabn. 8.3.3.7-1;
k, — woodduuuent, yduThBaromui Kiacc TpyOOTpoBOjIa, HA3HAYAETCA B COOTBETCTBHH ¢
Tabmn. 8.3.3.7-2.
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Ta6nuna 83.3.7-1
3Hauenns k0> pMINIEHTOB, YUHMTHIBAIOIMX BUJI JIOHHOTO TPYHTA

Bup rpynTa ITecok Cynech, CyDIHHOK I'nuna
k 0,95 0,60 0,20

2

Tabauma 8.3.3.7-2
3HaueHns ko> GpHINIEHTOB, YUHTHIBAIOIMX KJIace TPyGonposoaa

Kinacc tpy6onpoona
L1 L2 L3 G1 G2 G3
k, 1,0 1,5 1,5 1,0 1,5 1,5

8.3.3.8 PacueTHOE 3HaYCHHE 3anIyONeHHA TPyOOIpPOBOAA B MOPCKOH IPYHT
MOJKET OBITh TAKKE OMPEACICHO NMPH HOMOIIH MMHTANHOHHO-CTATHCTHYECKOTO
MOJEIHUPOBaHK: Mpoliecca 3K3apaluun, onoopenHoro Perucrpom. Ipu sToMm He-
00X011MO, YTOOBI METOUKA YUUTHIBAJIA BETPOBOH PEXKHM, PEKHM TCUCHHIA B Jie-
JIOBBIH MEPHOJ, MPUITHBHO-OTIMBHBIC KOJICOAHHA YPOBHA BOJBI, CBOHCTBA JOHHBIX
TPYHTOB, CTATHCTHYECKHUE XapaKTEPUCTHKH MOP(POMETPHUECCKHX MAPAMETPOB Jie-
JOBBIX 00PA30BAHMI, MOy YCHHBIC HA JOCTATOYHO MPEACTABHTEIBHON BEIOOPKE.

8.4 MOPCKHME OITIEPAIIUH ITPH YKJIAJIKE TPYBOITPOBOOB

8.4.1 TpeOoBaHus HACTOSIIEH INIABBI OTHOCATCA K TPYyOOYKJIAZOYHBIM Cy-
JaM u OapxaM, OCYIIECTBISIFONIAM YKJAJKY TPYOONPOBOJOB HA MOPCKOE JHO.
CyaHo-TpyOOy K1 T4HMK JOJDKHO HMETh KiIacc Perucrpa wimu mpusHaHuoro Peru-
CTpoM KiIaccu(pukanuoHHOTO 00mecTBa. OHO JODKHO OBITh OCHALICHO BCEMH
HEOOXOAMMBIMU CHCTEMaMH, YCTPOHCTBAMH M 00OPYAOBAHHUEM AJIS BHINOJHCHHS
OIepanHii o YKIaIKe TPy OOMPOBOIOB C YICTOM 00SCIECUCHHS COOTBETCTBY FOIICH
6e3omacHOCTH. OCHOBHBIC TPCOOBAHHS K CYJHY OTPAXKAIOTCS B CHCHH(DHKALNH U
OTHOCSTCS K CIICAYIOIIEMY

SIKOPSAM, SIKOPHBIM LIETISIM, TPOCAM H SKOPHBIM JeOEAKaM;

PaCKpPEIUICHUIO,

TO3UIMOHMPOBAHUIO U 0OOPYIOBAHHIO IO HAOIFOACHHUIO 32 €TO OCYIICCTBIIC-
HHCM,

000PYIOBAHHIO IHHAMHYCCKOTO ITO3HUHOHHPOBAHHMA H COOTBCTCTBYHOLICH
CHCTEME KOOPAHHAT;

CHCTEMAM CHTHATH3ALHH,

MOPEXOTHBIM Ka4eCTBAM CYAHA B 33JaHHOM paHoHE;

KpaHOBOMY 00OPYIOBaHHIO;
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TPyOOIPOBOIHOMY MOHTAKHOMY 000PYIOBAHHIO.

8.4.2 Ha cyaHe J0DKHO HAXOAUTHCS PYKOBOACTBO MO TEXHHUCCKOMY O0CIy-
JKABAHHUIO BCEX CHCTEM U 000pyI0BAHHUS, 00CCIICUHBAIOMICTO OC30MACHOCTD ACHC-
TBHA B MPOLECCE BBIMOTHACMBIX omepauuil. [lepen sxcrityarammei CyaHO, €T0
000pyIOBAaHHE U CHCTEMBI JOJDKHBI OBITH OCBHACTCIBCTBOBAHBI PETHCTPOM.

8.4.3 Jna packpenicHIA TPy 00y KIATOYHOTO CyAHA HEOOXOHMO HMETh KApTy
PacTIONOKEHUS SKOPHBIX YCTPOHCTB. CyIHO, OCYIECTBIAIOIICE VKIAIKY MOIBOA-
HBIX TPyOOIPOBOIOB, JOLKHO PaboTarh B MONHOM COOTBSTCTBHH C IPEIBApPH-
TEIBHO YTBEPKACHHOM CXEMOM PAaCIONIOKEHHS IKOPeH, obecneunBast TpeOyeMbie
YCHITHA HA HATSDKHBIX CBA3AX. CxeMa JODKHA COAEpP KaTh CICAYIOMY0 HH(pOpMAa-
LHEO:

MPEAIIOIAraeMy 0 Tpaccy TpyOONpoBoaa U KOPUAOP AJ €TO YKIAIKH,

PAcHOIOKEHHUE Cy LIECCTBYIOIUX TPYOOIPOBOIOB B YCTAHOBOK,

MECTa, 3aNPEIICHHbIC A1 IIOCTAHOBKH HA IKODB;

MOJIOKCHHE KAYKAOTO AKOPA M TOYKU KACAHUA 3a3EMILIFOINETO KaOeLt;

MOJIOKCHHE CyAHA NMPH ABIJKCHHH KKIOTO AKOPSA M pabouue KOOPAHHATHI
Cy[HA IOCJIE OCTAHOBKH IIEPEMEIICHHUS SKOPS,

YIPaBICHHUE AKOPAMH C YUETOM THAPOMETEOPOIOTHYESCKIX OT PAHHUCHHH.

8.4.4 HeoOxoamMo ONpeaeTuTh MHHHMAJBHBIC PACCTOSIHHS MEXKIY SKO-
PAMH, AKOPHBIMH LEISIMH (TPOCAaMH), KaOCISAMH U JHOOBIMH JPYTHMH CYIC-
CTBYIOIIMMH CTAallHOHAPHBIMH KOHCTPYKIHAMH IIOJBOIHBIX yCTPOHCTB, TPyOO-
MIPOBOJOB U KaOemei.

8.4.5 TpeOoBaHus K CHCTEME MOZHIMOHHPOBAHUS M TOUHOCTH €C ACHCTBHSA
JOJDKHBI OBITH ONPEJCTCHBI U KOKAOTO KOHKPETHOTO CYAHA W COOTBETCTBY-
OIMX BHEINHUX YCIOBHH. TOYHOCTh TOPH30HTAJBHOTO MO3HIMOHHPOBAHHS
JIOJDKHA TIOJTHOCTBEO COOTBETCTBOBATH TPEOOBAHMAM K JOIYCTHMbIM OTKJIOHCHH-
SIM OCEBOH JIHHMHU TPyOONPOBOAA NMPH YKJIaAKe. [l KOHTPOJIS MO3HIHOHHPOBA-
HHA JOJDKHBI OBITH Pa3paboTaHbI COOTBETCTBYIOIIME CHCTEMBI KOHTPOJIS, YCTa-
HOBJICHBI KOHTPOJIBHBIC TOYKH.

8.4.6 CucreMsl NO3HIMOHUPOBAHHU IOJDKHBI HMETh, Kak MHHHMYM, 100 %-Hoe
PE3epBUPOBAHKE IS MPEAYIPEKACHHA OMMOOK WiIH COOCB B MO3HIIHOHHPOBA-
HHH. JIOKyMEHTaLKs, OTPAKAIOIIAA, YTO CHCTEMA IIPOBEPEHA B 3aTAHHBIX MPE/c-
JIaX TOYHOCTH, JOJDKHA OBITH NMOATOTOBJICHA U O3HAKOMIICHHUSI HHCIICKTOPY Pe-
THCTpPa 10 Hayasia paboT Mo yKiIaake TpyOompoBoaa.

8.4.7 CyaHo, MCHOMB3YIOMEE CUCTEMY TUHAMUYCCKOTO MO3HIMOHHPOBAHHS
JUIL «3aBUCAHMD» B TPeOyeMOH TOUKE, JODKHO COOTBSTCTBOBATH TPEOOBAHMSIM
IMupxymsapa MO MSC/Circ. 645 «PyKOBOISIING MPHHIHUIBL IS CYI0B C CHCTE-
MaMH JUHAMHYICCKOTO MO3HIIHOHUPOBAHWD .
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8.4.8 Jlo Hauama pabOT MO MOHTAKY HEOOXOAMMO OCYLIECCTBHUTH NPOBEPKY
CHCTEMBI TO3HIHOHAPOBAHKSA C TEM, YTOOBI YOCSAUTHCA, UTO BCE YNPABIAOIIME
yCTpoiicTBa pabOTAIOT B 3aJAHHBIX Mpeaeaax ToUHOCTH. CHCTeMa TUCTAHIMOHHO-
IO YIPABICHUS JBIDKATCISIME JOJDKHA MPOBEPATHECA B PaOOUEM PEIKHUME BMCCTE
C CHCTEMOI OIPEACICHIS KOOPAHHAT MECTOIIONIOKCHHS CyAHA, a TAKKE IPH pa3-
JUYHBIX BAPHAHTAX BOSHUKHOBEHHUS OTKA30B.

CHCTeMBI KOHTPOJIA, ABAPUITHOM CHTHATIM3ALUH U PE3EPBHBIC CHCTEMBI JI0TDK-
HBI MPOBCPATHCA B COOTBECTCTBHH C IIPUHATBIMUA MCTOAUKAMHA ucnbITaHui. Mcrbl-
TaHUA JOJDKHBI POBOAUTHCS MO HAOMOACHUEM HHCIIEKTOpa Perucrpa.

8.5 CITIOCOBbI YKJIAJKH TPYBOITPOBOJ1OB HA MOPCKOE JJHO

8.5.1 ITogBoaHBIE TPYOOMPOBOABI MOTYT YKIAABIBATECA HA MOPCKOE JHO pa3-
JHYHBIMH CMOCO0AMH, OCHOBHBIMH M3 KOTOPBIX SIBIIFOTCS. MPOTACKHBAHHE IO
TPYHTY, METOA CBOOOZHOTO HMOTPYXKCHMS, YKIAAKA C TPyOOyKIaAO4HBIX Oapx U
CYAOB, OIYCKAHHC CO JIbJA, YKIAAKH C HCTOIb30BAHHCM HAKIOHHOTO OYPCHHA.
Bo3MOXHBI B ApyTrue CIOCOObI MM UX KOMOMHALMH.

8.5.2 I'lpu BBIOOpE CHOCO0A YKIAAKH HCOOXOAUMO YUHTHIBATH BHCITHHE Y CIIO-
BHsI, IIyOHHBI aKBATOPHH, Pebe() AHA MO Tpacce TPyOOIpPOBOAa, CBOMCTBA IOH-
HOTO IPYHTA, MPOJOJLKUTEIBHOCTD IIEPHOA ThA000Pa30BaHMA, BH TPAHCIIOPTH-
pyeMoii cpeabl, BOBMOKHOCTh CO3AAHUA PACTATHBAIOIIMX YCHIIMH B YKJIAJbIBaC-
MOM TPyOOIIPOBOJE, TEOMETPUUCCKHE ITAPAMETPHI TPYObl H CBOMCTBA MarepHania
TpyOOmpOBOAA.

8.5.3 OcHOBOH TEXHOIOTHUECKOTO MPOLECCA Y KJIAIKHU MTOABOAHOTO TPYOOIIpo-
BOJA JO/DKHO SIBJAATHCS MEPEMEIICHHE €T0 B CTBOP TPACCHI H OIyCKAHKE HA IHO.
TexXHOTOTHYECKHE CXEMBI YKIAAKA MOABOAHBIX TPYOOIPOBOIOB JOJDKHBI OTPa-
JKaTh 0COOCHHOCTH Pa3MELICHHS CTPOUTEIBHO-MOHTAKHOM ILIOMAAKH, CTII0CO00B
NepPEMENICHUSA M OIy CKaHHA TPyOOIPOBOIA B CTBOP TPACCHI, MPHIIOXKCHHUS PACTsI-
THBAOLIMX YCHIMH K TPYOONPOBOIY, PETYIMPOBAHHIS IUIABYUECTH TPy OONpOBOAa
H CTI0COOO0B HAPAIMBAHUS TUICTEH.

Ipu yxmagke TpyOOMpoBOAa BO3MOXKHO IPHMCHCHHE OJHOW W3 OCHOBHBIX
TEXHOJOTHUECKUX CXEM:

.1 yxaaku ¢ TpyOOyKIaIuiKa C TIOCISJ0BATC IbHBIM HAPAIIWBAHACM IUICTCH
WU C Pa3MOTKOH ¢ OapabaHa;

.2 NpoTaCKUBaHHUA TPYOOMPOBOA IO AHY C IPCIBAPUTEIBHBIM MOHTAXKOM €O
HA MOJHYIO JUIMHY HA OEPEroBON CTPOUTEIHHO-MOHTAKHOM ILIOIIAIKE;

.3 IpoTackuBaHUA TPyOONIPOBOJA MO JHY C MOCCAOBATEILHBIM HAPALIMBA-
HUEM,
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.4 omyckaHus TpyOOIPOBOAA CBOOOIHBIM NMOTIPYKEHHEM C IIPEIBAPUTEILHBIM
MOHTAaKOM €I0 B CTBOPE TPACCHI;

.5 omyckauus TpyO00mpoBOAa CBOOOIHBIM ITOTPYKEHUEM C TIOCIICIOBATCIbHBIM
HAPALIMBAHUEM IJICTCH,

.6 IPUIOHHO OYKCHPOBKH H OIyCKAHUSA ILICTECH B CTBOD;

.7 yKIagka ¢ HCHOIb30BaHHEM HAKJIOHHOTO OypEHH.

B03MOXHO COYETAHHE PA3IMYHBIX CHOCOOOB YKJIAAKU HA YYACTKAX MOABOI-
HOTO TPyOOIPOBOA B 3ABHCHMOCTH OT BHCIIHHX YCJIOBUI M PO (IS TPACCHL.

8.5.4 Yraaaka Tpy0onpoBoaa npoTacKNuBAHHUEM 110 JTHY.

8.5.4.1 TexHONOTMYECKHE CXEMBI YKIAAKH, YKazaHHble B 8.5.3.2 u 8.5.3.3,
CleayeT NPUMEHATh IPH YKIAAKE MOABOIHBIX TPyOOIPOBOAOB MAJIOH MPOTKCH-
HOCTH. BBIOOP KOHKPETHOH TEXHOIOTHYCCKOM CXEMBI JO/DKCH YUUTHIBATH ATHHY
TpyOOmpoBOaa, MPO(UIL €ro TPAaCcChl, MACCy M IIABYYECTh TPyOONPOBOAA, HC-
HOJTb3yEMBIC TATOBBIE CPEACTBA M HX BO3MOXKHOE PAcIOIOxKeHUeE (Ha Oepery w/mwin
HA IIABCPEICTBE).

8.5.4.2 TIpu mporackuBaHHH TPyOONpoBOAA (IUICTH) PagUyC €ro M3ruda Ha
CIyCKOBOU JIOPOXKE JODKCH ObITh HE MEHEE BEIHYMHBI, YKa3aHHOH B 8.2.5. [Ipu
HA3HAYEHUH MEHBINETO Pamuyca m3ruba (paamyca KPHBH3HBI CITyCKOBBIX JOPO-
JKEK) MPOYHOCTh TPyOOIpOBoaa (IUIETH) JOJDKHA OBITH MOATBEPKACHA COOTBET-
CTBYIOIIUM PaCcYETOM.

JU1s1 yMEHBIICHHS TATOBOTO YCHJIMA JOIYCKACTCS NMPUMCHCHHE IOHTOHOB,
Ppasrpy KaroIuX 3a CYET CBOCH MOABEMHOM CHIIBI IUICTH TPYOOMPOBOJAA H CHIDKA-
FOIIUX CHJIBI TPCHHS O JOHHBIN IPYHT.

8.5.4.3 Tlpn mcronNb30BaHUH MPOTACKMBAHMS JOJDKHA OBITH pa3paboTaHa u
MPEICTABICHA HA PACCMOTPEHHE B PErucTp ciemyromas TEXHOIOTHIeCKas JOKy-
MCHTALU:

TEXHOJIOTUs COOPKH M CBApKH ILIETCH TPyOOMpPOBOIA HA CTPOMTEIHHO-MOH-
TAKHOH IIOMAIKS,

CXEMa MPOTACKUBAHUA C YKA3aHHEM NMAPAMETPOB CPECACTB MPHIIOKEHHS Y CH-
JIHH ¥ COCO00B AaHKECPOBKH TPOCOB;

TEXHOJIOTHsI HAPAIIUBAHKA ILICTEH TPyOOIPOBOAa;

CX€Ma YCTAaHOBKH IOHTOHOB M PacyeT IMPOYHOCTH TPyOOmpoBoaa (IICTH) B
paiioHe yCTaHOBKH MOHTOHOB (TIPH HCTIOJIb30BAHUH IPYIIIBI IOHTOHOB),

pacyeT TATOBOTO YCHJIMS U YCHIIMA CTParHBaHH TPyOOMpoBoAa (IUICTH),

KOHCTPYKTHBHA CXEMA CITyCKOBOM JOPOYKKH.

8.5.5 Ykuaaka rpy0onpososa OyKCHPOBKOIi Ha TUIaBY.

8.5.5.1 IIpuMecHEHHE TEXHONOTHYECKUX CXEM YKJIAIKH, YKA3aHHBIX B 8.5.3.4
— 8.5.3.6 u CBA3aHHBIX C NMPOBEACHHEM MOPCKHMX ONEpaUyii C HAXOMAMIUMHUCH
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HA IUIaBy TPyOOmpoBOAaMH (IUIETbMH), JODKHO OTPAHMYHBATHCS JOITY CTUMBI-
MH THIPOMETEOPOTOTHICCKUMH YCIOBHAMH IO TPACcCce TPyOOMPOBOAA BO BpeMsA
VKJIAAKH, 4 TAKKE JODKHO YUUTHIBATH TIyOUHY AKBATOPHH, ATHHY TPyOOIPOBOIA
(TmeTH), Maccy | INIaBy4eCTh TPYOOIIPOBOAA, HCIOIb3YEMBIE CPEACTBA Oy KCHPOB-
KH ¥ CIIOCO0 OTyCKaHHS TPyOOIPOBOIA HA JOHHBIN TPYHT.

8.5.5.2 Ipu ucrnos30BaHNM Oy KCHPOBKH HA IUIABY I YKIAAKH TPYOOIpPO-
BOJA JOJDKHA OBITH pa3paboTaHa U NMPEICTABICHA HA PAcCMOTPEHHE B Perucrp
CIICAYOIIAS TEXHONIOTHYECKAT JOKYMCHTALIMS:

TEXHOJOIUs COOPKM M CBapKu IUIETeH TPyOONpPOBOAA HA CTANMEIBHOM IUIO-
maaKe;

CXeMa CIyCKa Ha BOAY CO CTameIbHOH IUIOMAAKH B OyKCHPOBKH TPyOOIpo-
BOAa (IJICTEH);

KOHCTPYKTHBHAS CXeMa HOHTOHOB U X YCTAHOBKH (TIPH OTPHLATSIHHOM MJIa-
By4eCTH TPyOONPOBOJA HIH ILICTH),

cXeMa JOTOIHUTENbHOMH OaNIacTHpOBKH TPYOONpoBOoaa (IUICTH) MPH H30bI-
TOYHOM IOJIOKUTEILHOH IIABy YECTH;

CXeMa HAJIMBA BOABI HIIH OTCTPONOBKH MOHTOHOB,

pacder MpOYHOCTH TPyOOmpoBOAa (IUICTH) HMPH OMYCKAHHH HA TIOABOXHBIH
TPYHT;

TEXHOJIOTHS HapalUBaHUA IUICTCH TPyOOmpoBOAa.

8.5.5.3 Ilpu 3HauMTETHHON INTyOWHE AKBATOPHHM, NMPHBOMAINCH K IPEBBIIIC-
HHIO JOIy CTUMBIX HANPSKCHHH NMPH YKIAAKE, CIIOCO0 CBOOOAHOTO MOTPY KECHHUS
TpyOompoBoaa (IIeTH) JODKCH OBITh JOMOTHEH MPHJIOKCHUEM PACTATHBAOIIHX
yCWwInil WM CaMOHATsDKCHUEM TPy OOIPOBOA (IUIETH) P 3aKPEILICHHH €T0 KOH-
LIOB K HEMOJBIDKHBIM OCpPEroBbIM omopaM. Pacuetr mpouHOCTH TpyGOmpoBOAa C
OIIPEACICHUEM HEOOXOAMMON BEIMYHHBI PACTATUBAIOINUX YCHIHI JODKESH OBITh
MPEACTaBIICH PerucTpy Ha pacCMOTpPEHHE.

B 3THX k¢ HEIIX NpH H30BITOYHON MOIOKUTEIBHOM MIABYyYECTH TPYOOIpo-
BOJA (IIETH) AOMYCKACTCA HNPHMCHEHHE BPEMECHHOM (HA MOMCHT MPOBEICHHUS
OICpaIUK IO YKIAJKE) Y TSDKEILIOIIEH 0aIaCTHPOBKH.

8.5.5.4 Ilpu cocTaBineHHH PaCUSTHBIX CXEM I MPOBEPKH MPOYHOCTH MOTPY -
JKCHHOM 4acTH TpyOOonpoBoja (IJIeTH) HEOOXOAMMO YUHTHIBATH HEHYJIEBBIC Tpa-
HHYHBIEC YCJIOBHUS OT OCTAFOILICHCS HA IJIABY YacTH TPyOOmpoBoaa (IIICTH).

8.5.6 Ykiaaka craibHbIX TPYGOTIPOBOJOB € TPYOOYKJIATINKA,

8.5.6.1 Texuonormyeckas cxeMa YKIAOKH IOJBOTHOTO TPyOOMpOBOAA
cornacHo 8.5.3.1 mOKHA COOTBETCTBOBATh TCXHHYCCKUM MApaMeTpaM Tpy-
Ooykinamumka (BKJIIOYAS CIIOCOOBI OMyCKAHHA TPYyOOMPOBOJA M OTPAHHYCHHUS
IO MPOH3BOACTBY PAabOT MO THAPOMETCOPOTOTHUCCKHM YCIOBHUSIM), YUHTHIBATH
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IyOWHY aKBAaTOPUHU U pesIbe( TPacChl, TECOMETPUUESCKHE ITAPaMETPhI U CBOHCTBA
Marepuaia TpyoO.

8.5.6.2 TIpu yxiaaaxe TpyOONpoBoa JO/DKHA OBITH 00SCIIEYEHA €10 MPOYHOCTh
M OTCYTCTBHC HAYAIBHBIX IIOBPEIKACHUH TPYOBI MOCTIE YKIAAKH B BUAC OCTATOY-
HBIX IJIACTHYECKHX AeopMarmii U roppoB (JIOKATBHOH MOTEPU YCTOHIMBOCTH)
CTCHKH TPYOBI H pa3pylIeHms 0ariacta Win W30y, [Ipy 3HAYHTEIbHBIX IIy-
OMHAX YKIAOKH TPyOOIMpoBOJa HEOOXOAMMO MPHMEHEHHE HATSDKHBIX YCTPOMCTB
(IPHIO)KEHUE PACTATHBAIOIIMX Y CHIIHIA).

8.5.6.3 IIpu ucnors30BaHUH CrIOco0a YKIAAKH TPyOOIPOBOJOB C TPyOOyK-
JATYUKA C TIOCICA0BATSIBHBIM HAPALIUMBAHUEM ILICTEH JOJDKHA OBITH pazpabora-
HA W MPEICTABICHA HA PACCMOTPEHHE B PEruCTp CleAyromas TeXHOIOTHICCKAS
JOKYMCHTALHS

TEXHOJOTHYECCKAS U PACUESTHAS CXeMa YKJIAIKH;

TEXHOJIOTHS COOPKH M CBApKH IIETEH TPyOOIpPOBOAA;

pacyeT mMpOYHOCTH TPyOONPOBOIA MPH YKIAAKE.

8.5.6.4 Ykmagka J-cocoOOM J0/DKHA TMPEATOIAraTh MPHJIOKCHHE TOPU30H-
TaJIbHOM CHIIBI K BEPXHEMY KOHILy TPyOONpOBOIa, JOCTATOUHOH 111 00 CIICUCHHSA
0e30macHOH YKIAAKH. YCHJIME JOJDKHO CO3/ABAThCS CNCHUAIBHBIMH CHJIOBBIMH
ycTpoiicTBamMu (HATSDKUTEISIMHA), CHCTEMOM THHAMHUYECKOTO MITH SIKOPHOTO MO3HIA-
OHHUPOBAHI TPy OOy K1aqurka. HeoOX0aMMO HCIOIBb30BaTh JOCTATOMHO HAIC)KHBIC
CHCTEMBI O3HIIHOHUPOBAHUS C PE3CPBHPOBAHUEM HE MEHEE JBYKPATHOTO IO CyM-
MapHoO# Tare. [TpeamOYTHTETBHO HCIIOIb30BAHAE TPy OOy KIIATUHKOB (TPy OOy KIa-
JIOYHBIX CYI0B) MOIYHOTPY KHOTO THIIA HITH MPSKPAICHHE YIJIAIKA IIPH BOJTHCHUH,
TOBBIIAIOIEM OTIACHOCTD MOTYYECHHS HAYAIBHBIX TIOBPEIKACHUI TPy OBL.

8.5.6.5 Topu3oHTambHAS CHIA, HPHIOKCHHAS K BEPXHEMY KOHITYy TPyOOIpo-
BOJA IIPH €ro YKJIAAKE J-CrocoOoM ¢ TpyOOyKIaaIuKa JOJDKHA OBITH HE MEHEE
BeIM4MHBI /, KH, onpeneneHHOH U3 CIeayOIUX YCIOBHMI!

S2-S .S <09-k-R-S?, (8.5.6.5-1)
x x hp c e hp
e Shp — KombleBbie HanpsoxeHusi, MIla, onpenensemsie mo Gopmysie
P& hD,
8, =" 10 (8.5.6.5-2)
21
S, — cymmapHbIe npojtobHbie HanpspkeHus, MIla, onpenensemble o popmyse
5=5+8,; (8.5.6.5-3)
S, — IPONIOIbHbBIE HANPSKEHHS OT TOPH3OHTATbHOH cHiIbL, MITa, ompeensembie mo dopmyste
F
S=— 103 (8.5.6.5-4)
D, +t)t,
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S, — TpojloNTbHbIE HANPSUKEHHs OT M3THOa B paioHe MHHHUMAJILHOH KPMBH3HBI TpYGONpOBO/A,
Mlla, onpeaemsiemele o Gopmye

M
S,=——— 105 (8.5.6.5-5)
n Dint + tc )l ’ tc
M — paubonpmuii m3rubaromuil MoOMeHT B TpyOomnposoyie, kKHwm, onpenensemMbrii mo dopmyiie
EnD; [1-(-2t /D )]h (1+m)(2+m)
M= . - 107, (8.5.6.5-6)
6417 6" [1+2+mp/60™ . /L2
L — muinHa mposeTa OpoBHcaroniel YacTy TpyOoIpoBoaa, M, onipeaessieMas o gopMmysie
2-F-h
L=4—— (8.5.6.5-7)
v, 4
m — Ge3pa3MepHEIH NIapaMeTp, onpeAessieMbi o hopMysie
h- Y, A
m=————; (8.5.6.5-8)
3F
A — momank Nonepe Horo ceueHus TpyObl, M%, onpesiessiemMast o Gopmyre
A=zm-t (D +1) 1079, (8.5.6.5-9)

rae E — Moy HOpMabHOHM yrpyrocTd MatepHuaia Tpyo, MIla;
£ — yCKOpeHHe CBOOOHOTO MaJTeHHs, M/Cc?;
h — riryGHHA MOpSI HA YYaCTKe YKIIAJIKH, M;
¥, — YACIBHBIH Bec TpyOomnpoBosa B Boje, kH/M?;
p,, — INIOTHOCTh MOPCKOH BOMBI, KI/M?;
D, — BHyTpeHHHMH HaMeTp TpyGOIpPOBOaa, MM;
{ — TOJIMKHA CTEHOK TPYO, MM;
k_— koo(dHIHEHT 3aaca MPOYHOCTH, HA3HAYAEMEIH B COOTRETCTBHH C TalIL 8.5.6.5.

Tabauma 8.5.6.5
3uauenus ko>¢dgienTon 3anmaca NPoYHOCTH, YMMTHIBAIOIIHX KJIace TpyGonposoaa

Knace TpySomporoaa
I1 L2 L3 G1 G2 G3
k, 1,0 0,95 0,9 1,0 0,95 0,9

8.5.6.6 IIpn yxnanke Tpybomnposoaa ¢ TpyOoykiIaganka S-criocodom Peructpy
IPCACTABIAETCA HA PACCMOTPEHHE PACUeT MMPOYHOCTH TPYOOTIPOBOAA, B PE3YIIbTA-
Te KOTOPOTO HA3HAYACTCA MHUHHMAIBHOE YCHIIHMC HA HATSDKHUTEIC C YYETOM re0-
METPHM CTHHICPA MJIM CIIMIA, IPH YCJIOBHH BBINOIHCHHS KPHTCPHS MPOYHOCTH
TPYOBI HA KAKIOM Y4YACTKE TPyOOTpoBoaa

S2-8,- 8, +S2 <09k R, (8.5.6.6)
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e S, — NpOOIbHBIC HATIPSUKEHHS B TPYOe B ONACHBIX paifoHaX MHHUMAJIBbHOM KpuBM3HBI, MIla;
Shp — KOJIBIIEBBIE HAIIPSDKEHHUsI B TpyOe B OMACHBIX paifoHax MUHAMaNIbHOM kpuBH3HEL, MIla;
k, — koaummenT 3amaca NpoYHOCTH, Ha3HAYACMBIH B COOTBETCTBHH C TaGnuieii 8.5.6.5.

8.5.6.7 Tlpn wmcmonb30BAaHWUH YKIAJKH TPyOONPOBOAOB C TPyOOyKIaauHKa
C pa3MOTKOH ¢ OapabaHa nO/DKHA OBITH pa3pabOTaHA M MPEACTABICHA HA PAac-
CMOTpEHHE B PerucTp, IONMOMHUTENBHO K yKa3aHHOH B 8.5.6.3, caeayromas Tex-
HOJIOTHYECKAsI JOKYMECHTALUSL:

HAMOTKH TPyOOMpPOoBOAa Ha OapaOaH (CMCHHYIO KATYIIKY ),

YIpaBJICHHUE HATSDKCHHEM TPyOOIIpPOBOZIA.

8.5.6.8 Hamotka TpyOompoBoaa (miereit) Ha OapabaH HE JOJDKHA BBI3HIBATH
pooabHY0 aedopmanuo TpyOost Oonee 0,3 %. TpyOoykmaguuk JOJDKEH OBITH
CHaO’KCH yCTPOHCTBOM A1 BOCCTAHOBJICHHUS (DOPMBI IOIICPEYHOTO CEUCHHS TPYO
TIPH CMaThIBaHHH TPyOOMpPoBOAa ¢ OapabaHa.

8.6 ICTIBITAHHS TIOJIBOJHBIX TPYBOIIPOBOJIOB IABTEHUEM

8.6.1 O0me no/I0/KeHNs1.

8.6.1.1 HcnbITaHus MOABOJHBIX TPYOONMPOBOAOB JABICHHEM CICAYET IMpO-
H3BOOUTH MOCIEC MOJHOW FOTOBHOCTH Y4ACTKA HJIM BCECro TpyOompoBozaa (ImoJ-
HOM 3aChINKH, YCTAHOBKH apMaryphl, MPHOOPOB H MPOTCKTOPOB H T.IL.), OYHCTKH
U KOHTPOJIA €T0 MOJOCTH C MPUMEHEHHEM MOPHIHCH, OCHAIICHHBIX NPHOOpaMu
KOHTPOJS, a TAKXKE MPEICTABICHHSA PerncTpy HEOOXOOUMOH AOKYMEHTAI[UH
(cm. 8.6.2).

8.6.1.2 VcnbitaHus TpyOONpPOBOAOB AABICHHEM NMPOBOAATCA B ABA MOCIEAO-
BAaTCJIbHBIX 3TaNa; UCIBITAHHE HA MPOYHOCTh M MPOBEPKA HA TEPMETHYHOCTD. Hc-
MBITAHUE HA MPOYHOCTh M MPOBEPKY HA TEPMETHYHOCTH CJICAYET MPOBOAMTH I'H-
JPaBIMYECKUM CIIOCOOOM, I Ta30IPOBOOB JOIMYCKAETCA MPOBOIUTD MPOBEPKY
HA FEPMETUYHOCTH MHEBMATHUCCKUM CIIOCOOOM.

Tuapapmyeckoe HCHbITaHHE TPYOOIPOBOAOB BOAOH NPH OTPHUATCIBHOMN
TEMIICPaType BO3AYXa M/HIH BOABI JOMYCKACTCA NMPH YCIOBUM IPEIOXPAHCHUS
TpyOOmpoBOIa, apMarypbl ¥ MPUOOPOB OT 3aMOpaXKUBaHHA. [IpOBCACHUE HCIIBI-
TaHUU JABACHHEM JOIy CKACTCS TONBKO NPH ACHCTBYIOMICH TMHMH TEXHOIOTHYC-
CKOM CBA3H.

8.6.2 lokymeHnranus.

HcnpITanus Mo AAaBJICHHEM J0JDKHBI OBITh OMHCAHBI B IPOIPAMME HIIH TEX-
HOJIOTHYECKOM JOKYMEHTAINH, KOTOPHIC MOAJICKAT 0100peHuro Peructpa a0 mc-
nbITaHu. JIOKyMEHTAIMsI JOKHA COACPKATh CIEAYIOLICE.

.1 HHCTPYKUHH MO SKCIUTYaTALUH, BKIIOYAIOIIHE:
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3am0JHEHHE TPYOOIPOBOJA HCIBITATCIIBHON CPEIOH;

METOJ, H CKOPOCTb CO3JaHUs H30BITOYHOTO AABJICHHUS,

000pyA0OBaHHE/4aCTH O0OPYIOBAHHA, KOTOPHIC HEOOXOAHMO H30JHPOBATh HA
MEPHOA, BBIACPIKKH,

METOA H CKOPOCTD CHATHS JABJICHUS,

00€3BOKHBAHHE U YAAJICHHC HCIIBITATCIBHOM CPE/IBL;

OCYIIKY TPYOOIPOBOJA H3HY TPH, €CIH HEOOXOIUMO),

MIPOTHBOABAPHUHBIC MEPBI H MEPBI OE30IIACHOCTH,

.2 000PYAOBAHHE U CHCTEMBI:

ONMCAHHE YYacCTKa TPyOONpPOBOAQ, IMOAJICIKAIICTO HCIBITAHHAM (Pa3MEphL,
KJIATIAHBL, HACOCBI U T. 1.);

OIIHCAHHE UCTBITATEILHOM CPEBL, BKIFOUAOIICE BO3MOKHOCTD UCTIOIb30BA-
HHS XHMHYCCKHX J00aBOK;

TEXHUYECKHE YCIOBHS Ha H3MEPHTEIIBHYIO alaparypy u mpuOOpsI (TeMIepa-
Typa, AABJICHUE, PACXOM), BKIIFOYAS HX PACHONIOKCHHC U COCTHHCHHUE,

OTIHCAHKE MPOBEPOK U MAPKUPOBKH,

pacnpeaenacHue MpUOOPOB H3MEPEHHU S TEMIIEPATY PhI BIOJIb TPYOOIpPOBOAA;

.3 pacuersr:

BIIMSAHMA TEMIIEPATYPHI H APYTUX BHCIIHUX YCIOBHH HA JABJICHUE, BKIIIOYAS
OLCHKY YyBCTBHTCIIBHOCTH TEMIICPATYPBI HCIIBITATEILHOM CPEIbl K H3MECHEHHAM
TEMIIEPATy PBI MOPCKOI BOMEBL,

TEOPETHIECKOH THATPAMMEI «IABICHHEC-00BEM.

8.6.3 MepsI 0e30macHOCTH.

MecTo mpoBeACHHUS UCIBITAHAH JOJDKHO OBITH 0003HAYCHO MPEAY IPEAUTENb-
HBIMH 3HAKaMHU, YTOOBI MPEIOTBPATHTH HECAHKIIHOHUPOBAHHBIHM JOCTY I IEPCOHA-
JIa BO BpeMsI IPOBEACHHA HCIIBITAHUI HA TEPMETHYHOCTb.

8.6.4 UcnibITaHusI HA IPOYHOCTb.

Hcneitanue TpyOOMPOBOIOB JABICHHEM HA IPOYHOCTH MPOBOIUTCS IS IPO-
BEPKH BO3MOXKHOCTH PabOThI TPyOOMpOBOAa MpH PpaboueM JABJICHUHU C OMPEIc-
JICHHBIM 3anacoM. MUHHMAIBHOE JABICHHE MPH THIPOCTATHICCKUX HCTIBITAHUIX
HA MPOYHOCTH JOJDKHO OBITH B 1,25 pasa 6opine pabodero JaBICHUSL.

IIpu ruApOCTAaTMYECKHX HCHBITAHHMAX HA MPOYHOCTh CYMMAPHBIC HATPS-
JKCHUS B TpyOe HE AOJDKHBI mpesbimars 0,95 0T mpemena TEKydecTH MeTallia
TpyO.

Cropoctb noxbsemMa/copoca AaBIcHuUs B TPYOONPOBOAE MPH UCIIBITAHUHU TOJDK-
Ha ObITh He Oonee 0,1 MITa/MuH, pH JOCTH/KCHUH BETHYHHBI IABICHHS, PABHOM
0,9 HCTBITATCTHHOTO JABJICHHS, CKOPOCTh MOABEMA/COPOCA JABICHHS TOJDKHA
ObITh cHIDKEHA 710 0,01 MITa/MuH.
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Bpems Bbiaeprkku TPyOOIIPOBOAA TOJ HCIBITATCIBHBIM JAABICHAEM (0€3 yue-
Ta BPEMECHH HATHETAHUA H/UIH COPOCA JABICHHS, 2 TAKKE BEIACPIKKH 71T BEIPAB-
HUBAHHUA TEMIIEPATYPBI H JABICHIA) JODKHO COCTABIATH HE MEHee 12 4.

TpyOONpPOBOX CUMTAETCS BBIACP)KABIIAM HCIBITAHME HA MPOYHOCTD, €CIIH 32
TICPHOA UCTIBITAHKSA NAJICHHUE JABJICHHS COCTABISICT He Ooniee 1 %o mpu HEMpephIB-
HOM MOHHTOPHHIE BCIHMYMHBI JABJICHHA M TEMICPATYPbl WM UX JUCKPETHBIX 3a-
MEpax uepe3 Kaxabie 15 MuH.

8.6.5 UcnbITaHus HA TePMETHYHOCTb.

HcnbiTaHus Ha TepMETHYHOCTh MOIBOXHOTO TPYOOIPOBOAA MPOBOITCS MO-
CJle MCTBITAHHS HA MPOYHOCTh IYTEM CHIDKCHHSI MCHBITATCIIBHOTO JABJICHHS O
BEJIMYHMHBL, NpeBbImaromeli padbouee mapnenue B 1,10 pa3. [IpogomKATE IBHOCTD
NPOBEJCHHUS MCIBITAHUH HA T€PMETHYHOCTH OMPEACIICTCS BPEMEHEM, HEOOXO-
JUMBIM JUI1 OCMOTPA BCEH TPacchl TPYOOIPOBOA HIIM HCIBITHIBACMOTO Y4aCTKA,
MPOJOJDKUTEILHOCTh HCIIBITAHKH 0JDKHA OBITH HE MCHee 12 41 O3 yuera BpeMe-
HH HATHCTAHMS H/HIH COPOCA AABJICHHA, A TAKKS BHIACPIKKH U BHIPABHUBAHUS
TEMIICPaTy bl ¥ JABJICHUSL.

TpyOONpOBOI CHYUTACTCS BHIACP>KABIIHMM HCIIBITAHUC HA TCPMETHYHOCTD, € CITH
3a MEPHOJ, UCTILITAHUS HE OOHAPY KSHBI YTCUKH, 4 H3MCHCHHC JTABICHUS COCTAB-
et He 6onee + 0,2 % npu HEMPEPHIBHOM MOHHTOPUHTEC BEIIMUMHBI JABICHUS H
TEMIIEPATy Pbl HJIM X JUCKPETHBIX 3aMepax dyepe3 kaxasie 15 mun. [Ipu xoneba-
HHAX TEMIIEPATyPhl OKPYKAKOIIEH Cpeibl H YPOBHA MOPS BO BPEMS HCIBITAHUH
JIOIy CKAaeTCsl M3MEHCHHUE JABICHHA B TPyOomposoae 10 + 0,4 %.

8.6.6 UcnpITaTesibHAA cpea.

HcnbitaremsHOM Cpeaoi 00bIMHO ABIIIETCA MPO(UIBTPOBAHHAS MPECHAS BOIA
MY IPO(DHIBTPOBAHHAS MOPCKAs BOJA, KOTOPBIE MOTYT NMOABEPTHY THCS XUMUYEC-
KO 00paboTKe MU MPEIOTBPALCHHA BHYTPEHHEH KOPPO3UH TPyOONpoBOa.

8.6.7 3ano;mHenne TPy0ONPoOBoOaA M CO3AaHNE H30OBITOYHOTO /IABJICHHS.

8.6.7.1 Bo BpeMs 3aNOJHEHHSA HCHBITBIBAEMOTO YYaCTKa HEOOXOOHUMO IIPH-
HATH MEPHI MPEIOCTOPOKHOCTH, YTOOBI OTPAHHYUTH HATTHYUC BO3Y IMHBIX ITy3BI-
peii a0 Bemmumabl MeHee 0,2 % o00mero 06beMa 3aroTHCHUSL.

8.6.7.2 IIpu Bcex cnoco0ax UCTIBITAHKMS HA MPOYHOCTh H TEPMETHYHOCTD IS
M3MEPEHHS AABJICHUS JODKHBI IPHMEHATHCS MOBEPCHHBIC THCTAHIIHOHHBIC MPH-
OOpBI WJIM MAHOMETPBI C MPEAETOM H3MEPEHUS, PABHBIM 1,25 MCHBITATEIBHOTO
JABICHUS, U KJIACCOM TOYHOCTH HE HUKE 1.

8.6.7.3 3amepsI BO3AYIIHBIX Iy 3bIPEH HA HCIIBITHIBACMOM Y4ACTKE BBIMOJTHS-
FOTCSI BO BPEMSI IEPBOHAYATBHOTO CO3TAHMS H30BITOYHOTO JABICHUA. ITO MOKET
OBITH CACTAHO IO JUATPAMME «JABICHHEC — 00BEM», OCHOBAHHOM HA BEHTMHAX
JIABICHHUS B 00BEMA, H3MEPEHHBIX B MMPOLIECCE MOBBINICHUS JABICHUA.
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8.6.8 KoHcepBanust HCIILITLIBAEMOI0 Y4ACTKA.

JIns mpeaoTBPAICHUS BHY TPCHHEH KOPPO3HH HEOOXOIMMO MPOU3BECTH KOH-
CEPBALIMIO HCTIBITHIBAEMOTO YYACTKA MOCIIC HCTILITAHUH NMOA JaBICHHEM. JIILt 3THX
Heaeld MOKHO MCIIOIb30BaTh HHEPTHBIA Ta3 HIIH HHTHOHPOBAHHYIO BOAY.

8.6.9 O0e3Bo:KMBAHIIC H CYIIKA.

Jns copoca MHrHOUPOBAHHOM MCIBITATCIILHON BOIBI HEOOXOAMMO paspelle-
HHME OT HALMOHAIBHBIX OPTaHOB HAA30pa, T. K. 3TO MOXKET BBI3BATh YIpo3y IUIA
OKpy>xaromeit cpeapl. Ecmu TpeOyeTcs oCymka uid NpeIOTBpalieHus BHY TPEH-
HEH KOppO3UH WM 00pa30BaHUs IHAPATOB, TO MOAPOOHOE ONHCAHKE MPOLEAY PBI
JO/DKHO OBITH NPEJCTABICHO B PerucTp /U1t 0M00peHI.

9 TEXHUYECKOE OBCIY X KUBAHHUE U PEMOHT

9.1 TEXHUYECKOE OBCJIYKMBAHUE

9.1.1 O6une noJIoKeHus.

9.1.1.1 Be3onacHoCTb, 3P(PEKTUBHOCTD M HAAEKHOCTD SKCILTY ATAILIHH MOPCKOTO
MOJBOJHOTO TPYyOOIPOBOJA AOJDKHA 00CCICUMBATHCS PEIIAMEHTHPOBAHHOM CHCTE-
MO TEXHHUYECKOTO 00CITYKHBAHI TPYOOMPOBO/Ia, KOTOpas pa3pabarhIBacTCs e¢ Bila-
JICTIbIIEM Ha OCHOBAHUY TPEOOBAHUH HA/T30PHBIX OPraHOB, CTAHJAPTOB NMPCTIPHSATHIA,
K KOTOPBIM ITPHHAJIC)KHAT BIAIeNeH TPYOOIpoBoaa, U TpeOoBaHwit [Tpasun MITT.

9.1.1.2 TexHm4eCKOE 0OCIYKUBAHIE 0OBEKTOB MOPCKOTO MOXBOIHOTO TPYOO-
HPOBOJA JOJDKHO BKIFOUATH:

MEPHOAMIECKUE OCMOTPHI TPACCHI TPYOOTIPOBOIA;

npuOopHBIE 00CIeI0BAHUSA TPACCH TPYOONPOBOAA U COOCTBEHHO TPyOOIpo-
BoZa (medexrammsa TpyOoonpoBoaa);

HEPHOIMUCCKHI KOHTPOJIb COCTOSHHES 00OBCKTOB H CHCTEM TPyOOIpPOBOaa;

THAPABIMYECKHE HCTIBITAHUS TPyOOIIPOBOAa;

PSMOHTHBIC U PEMOHTHO-IPO(PUIAKTHUYCCKHE PAOOTHI, B TOM YHCIE IOCIE
BO3MOKHOTO BO3ICHCTBHUS CITy YA HBIX 3KCTPEMAIBHBIX HATPY 30K.

9.1.1.3 INepuoau4yecKuil KOHTPOIb COCTOSHUA OOBEKTOB U CHCTEM TPyOOIpo-
BOJA JOJDKCH MPOBOAUTHCS B OTHOIICHHH:

Tpaccel TPyOOTPOBOAA;

TpyO ¥ HX COCIUHCHHUIA,

KaTOTHOW/TPOTEKTOPHOH 3aITUTHI, 0AIIACTHPOBKH H H30JISLHH,

3aMOPHOM apMaTyphI,

CHCTEM aBTOMATH3AIMU W CHTHAIH3AIINH;
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(haHLIEBBIX COCAUHCHUIA,

CTOSIKOB H BBIXOJIOB TPyOOIPOBOAOB Ha Oeper.

9.1.1.4 Vuacrue Perucrpa B NEpHOTUYECKHX OCMOTPAX H OOCICIOBAHHSIX
OIPeETACTCA KAIeCTBOM TEXHAYECCKOTO 00CITY KHBAHHS TPy OOTIPOBOIHOM TPaHC-
HOpTHOﬁ CHCTCMBI €€ BJIAACIBLCM H ABJLICTCA HeO6XOZ[I/IMI>IM YCIOBHEM TIOA-
TBEPIKICHHA Ki1acca Perucrpa s moaBoaHOTO TpyOOmpoBoOaa.

9.1.1.5 PermaMeHTB TEXHHYECKOTO OOCIY)KMBAHHS OOBEKTOB MOIBOTHOTO
TpyOonpoBona, Bxoaamux B HoMeHKIaTypy OOBCKTOB TEXHHYECKOTO HaOmome-
HHUs Peructpa 3a MOpCKUMHE MOABOHBIME TPyOompoBozamu (cM. 1.6 PykoBoacTea
IO TEXHHYECCKOMY HAOMOACHHIO 3a IIOCTPOMKOM M 3KCILIyaralueil MOPCKUX IOA-
BOTHBIX TPyOOIIPOBOIOB), MOAJIEKAT 0N00peHUI0 PerncTpom.

9.1.1.6 JIroObic M3MCHCHHS B PETIIAMEHTAX TEXHHUYCCKOTO OOCITY)KHBAHHS
00OBEKTOB MOABOIHBIX TPy OONPOBOAOB, YKa3aHHBIX B 9.1.1.5, B TOM umcie moObIX
BHAX PEMOHTA TOJDKHBI OBITh COTIIACOBAHBI C Peructpom.

9.1.2 PeriameHT 0CMOTPOB H 00C/1¢A0BAHMIA.

Brazeer moaBoAHO TPyOOMPOBOAHOM TPAHCIIOPTHON CHCTEMBI Y CTAHABIIH-
BACT MOPAIOK OCMOTPOB, OOCIICIOBAHHH M PEIIAMEHT TEXHHYECKOTO OOCITYKH-
BaHH TPYOOIIPOBOAA C YKA3AHHEM IECPHOAMYHOCTH H COCTAaBA HX BBITOJHCHHA,
BKJIFOYAs1 00BCM HAYATBHBIX, ICPHOAUUCCKAX, CIICIIHATHHBIX OCMOTPOB U 00CIe-
JOBAHUI M CMOCOOBI MX MPOBEACHUS (BHYTPHTPYOHAs THATHOCTHKA, H3MEPCHHE
BHCIIHHX e (DEKTOB U T.1.). PeKOMEHAyeTCsl TADMOHH3HPOBATh CHCTEMY OCMOTPOB
u 00caea0BaHuUi BIaJeIbLa TPYOOIPOBOAA C CHCTEMOHN MEPHOAMYECKUX OCBHUIE-
TeascTBOBaHUH Perucrpa (cMm. 1.4 ITpasun MIIT u pasa. 4 PykopoacTsa no Tex-
HHYCCKOMY HAOTIOACHHUIO 32 MMOCTPOHKOH H 3KCILTy araiiei MOPCKHX MOABOAHBIX
TpyOONpPOBOIOB).

JIOKYMEHT, OTpayKarOIIUi 3TH MOJOKECHHA, MPEACTABIACTCA B PerncTp Ha pac-
CMOTPEHHE 10 MPUHATH IIOJBOJHOTO TPYOOIPOBOJA B SKCILTYaTALHMIO.

9.1.3 Mlepuoanveckue 0CMOTPHI M 00CICTOBAHHSL.

9.1.3.1 B mporecce dKCIUIyaTalWy IMOABOAHOH TPyOONMPOBOAHOW TpaHC-
MOPTHOM CHCTEMBI JODKHBI MPOBOAUTHCI MEPHOAMICCKHE OCMOTPHI H 00cie-
moBaHus. VX BBIMOJHCHHE SABISICTCS 0OS3aHHOCTBIO BIIAJCIIbLIA, KOTOPBIH 005-
3aH YBEAOMIITH PErHCTP 0 CpOKax, METOAaX H 00beMax KOHTposL. OCMOTpEI
H 00CICIOBAHMS JODKHBI OCYINCCTBIATHCA IO HAONIOACHHEM HHCIEKTOPA
Perucrpa mpusHanHO# Peructpom opraHu3anuei mo NpoOBEACHUIO MOABOAHBIX
OCBHICTEIBCTBOBAHUM W/HIH BHYTPUTPYOHOH AMArHOCTHKH NMOABOJHOIO TPY-
60mpoBOAAa B COOTBETCTBHHU C TpeOoBaHUAMHE 1.8 PykoBOACTBA O TEXHHYECKO-
My HAOFOOCHHIO 3a MOCTPOHKOH M SKCILTyaTanue MOPCKHX NMOJBOAHBIX TPY-
60mpoBOIOB.
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9.1.3.2 OcHOBHbIE TPEOOBAHHA K OCMOTPaM H 00CICAOBAHMAM, H OLICHKE HX
Pe3yAbTaroB NpeACTaBIcHbl B 9.1.4 u 9.1.5.

9.1.3.3 Cpoku NEepHOAMYESCKUX OCMOTPOB M OOCICIOBAHHH H COCTAaB KOH-
TPOJHPYEMBIX MAPAMETPOB NPH HX MPOBEACHUH CICAYET YCTAHABIMUBATD B CO-
orsercTBHH C 4.1.2 m 4.1.4 PyxoBoacTBa mo TEXHHYECCKOMY HAONIONCHMIO 3a
MOCTPONKOM M JKCIUIyaTamued MOPCKHX MOABOJHBLIX TPyOomposonos. Ilpu
3TOM H606XOZ[I/IMO YUHTBIBATH L[Cf[CTBI/[TCJ'IBHOC TCXHHYCCKOC COCTOAHHC MO~
BOZHOTO TPYOOIPOBOAA H BO3MOXKHOCTH MOBPC)KACHHH MMOABOAHOTO TPYOOIPO-
BOJA IOCJIE 3KCTPEMANIbHBIX IPHUPOJAHBIX HIIH TEXHOTCHHBIX BO3ACHCTBHH (3eM-
JCTPACCHUH, ITOPMOB, 3a(UKCHPOBAHHBIX BO3ACHCTBHH PHIOOIPOMBICIOBBIX
Opyaui U T.14.).

9.1.4 Cpoxu nepuoAM4ecKNX 0CMOTPOB U 00CJIC10B AHMIA.

IIpu HA3HAYCHUH CPOKOB MPOBSACHUS MEPHOAMIECKHX OCMOTPOB M 00CIe10-
BaHUH HEOOXOAMMO YUHTHIBATH.

IIPOTHO3UPYEMBIC BEIMYHHBI KOPPOZHOHHOTO M 3PO3HOHHOIO H3HOCOB TPYO H
BO3MOXKHYIO JAETPAJALMIO MEXaHHIECKHX CBOMCTB Marepuaia B IPOLECCEe MHOTO-
JICTHEH 3KCILTyaTalH,

HAJIMYHE aKTUBHBIX JUTOJHHAMUYECKHX IPOLIECCOB MOPCKOTO IPyHTa;

HaJIM4Ke SBICHUI HAHOCA/pa3MbIBA MOPCKOTO IPYHTA, B TOM 4HCJIE B PaHOHE
OeperoBoro nepexoaa TpyoOOnmpoBoa;

H3MCHYHBOCTh THAPOMETEOPOIOTHYESCKHX MAPAMETPOB AKBATOPHH;

Pe3YJIBTaThl MPEAbIAY HUX OCMOTPOB B 00CICAOBAHHUH.

INepromwaeckne 0OCMOTPHL H 00CTICIOBAHKS CICAYET IMPOBOAUTH OAUH Pa3 B
TOZ TIO COTTIACOBAHHOMY C PeTHCTpPOM perIaMeHTy, PH 3TOM CIIEAYET PyKOBOA-
CTBOBaThCs ykazaHwsiMH 4.1.4 PykoBoacTBa MO TEXHHYECKOMY HAOMIONCHHIO 32
MOCTPOMKOH M IKCIUTyaTalHcii MOPCKHX TOABOAHBIX TPYOOMPOBOIOB.

B cayuae 3kcTpeMalbHBIX NPUPOAHBIX MM TCXHOTCHHBIX BO3ACHCTBHH HA
NIOIBOHBIH TPy OOIPOBOA AOIDKHBI OBITH IIPEAYCMOTPCHBI BHCILIAHOBBIC OCMOTPHI
U 00CIeI0BaHUS, A TAKOKE HEOOXOAMMBIH PEMOHT, 00BEM KOTOPBIX COITIACOBBIBA-
erca ¢ Peructpom.

9.1.5 CocTaB nepHOAMYIECKIX 0CMOTPOB H 00CJI¢/IOBAHHIA.

9.1.5.1 /g OICHKH TCXHHYCCKOTO COCTOSHHA H OOCCIICUCHHS JaJbHCHIICH
0e30macHOM KCILTyaTalliy MOABOJHOTO TPYyOOMPOBOAA, a TAKXKE I MIAHHPO-
BaHHS TEXHHMYECKOTO OOCITY)KHBAHHS ICPHOAHYCCKHE OCMOTPBI H 00CICAOBAHHA
JIOJDKHBI TIPE/Ty CMATPHBATh CIICYONIHUE BHIBI PabOT:

oOmiee 00ceI0BaHKIE TPACCHI MOABOAHOTO TPYOOMPOBOAA, B TOM YHCIIE OMpe-
JICTICHHE TPOCTPAHCTBCHHOTO MOJIOKCHHS TPYOOIPOBOJA H IPOTSDKCHHOCTH €T0
TIPOBHCAIOIIHNX YYACTKOB,
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ONPEACICHUE 3AIIUTHOTO CNIOA TPYHTA (A 3ariyOJeHHBIX MOABOIHBIX TPY-
00mpoOBOIOB);

KOHTPOJIb COCTOSTHHSI aHTHKOPPO3HOHHBIX OKPBITHIA,

KOHTPOJTb COCTOSTHHS 0aJIIACTHPOBKH,

BHYTPHUTPYOHAsI AHATHOCTHKA U BHCIIHEE MOABOAHOE 00CICI0BAHKHE TPYO MO
BBIBICHHIO AC¢(DCKTOB (Ae(eKTanus);

KOHTPOIIb COCTOSIHHS apMaTyPhI,

KOHTPOIIb COCTOSIHHS KATOAHOW/TIPOTEKTOPHOM 3ALIHTEI,

KOHTPOIIb PabOTHI CHCTEM ABTOMATH3ALMH W CHTHATH3AIIHH.

Cocras mapaMeTpoB MOJBOAHBIX TPYOOMPOBOAOB, BELBISICMBIX B XOAC YKa-
3aHHBIX padoT, TOJDKEH COOTBETCTBOBATH TpeOoBaHusM 4.1.2 u 4.1.3 PykoBoacTsa
N0 TEXHHYECKOMY HAOIOICHHUIO 32 MOCTPOHKOH M SKCILIyaTaunuceii MOPCKHX MO~
BOJHBIX TPyOOMPOBOIOB.

9.1.5.2 Ilpn nepuoAMYECKHX OCMOTPAX CTOSKOB JOTOJHHUTEIBHO K BbIIICHC-
peunciaeHHOMY B 9.1.5.1 BBIOTHAIOTCS:

OCMOTP 32)KHMHBIX U KPEISLIMX O0JITOB,

OCMOTP COCTOSIHUS (DIAHIIEBBIX COCAMHEHHH;

OLICHKA CTEHCHU 00pacTaHusI MOPCKHMH OPIraHM3MaMH.

9.1.5.3 OueHKa TEXHHYECKOTO COCTOSHHS apMAarypsl MOABOIHBIX TPYOOIpo-
BOZOB J0JDKHA MPEIYCMATPUBATB:

MPOBEPKY padOTHI AUCTAHIHOHHBIX IIPHBOJOB;

Jedexramiro (raHICB U ACTANCH KPETeKa;

THAPABIHYCCKUC HCIBITAHUS,

Je(eKTaIiro KopImycoB apMarypsl;

JIe(DEKTAINEO 3aTIOPHBIX H Y IUIOTHHTCIIBHBIX 3ICMEHTOB.

9.1.6 IIpeacrapjieHne pe3yJiLTATOB NEPHOAMYECKHX OCMOTPOB M 00CJIe-
JIOBAHUIA,

9.1.6.1 Bragenen moaBogHOTO TPyOOmpoBoAa 00s3aH MpeACcTaBIATh B Pe-
THCTP HAa PACCMOTPCHHE PE3YJIBTATHI MEPHOANICCKHX OCMOTPOB M 00C/ICIOBAHAH,
BBIIIOJTHEHHBIE B CPOKH H B COCTaBe, yka3aHHbie B 9.1.4 1 9.1.5.

9.1.6.2 Biagenen moaBOAHOTO TPyOONpPOBOJA JOJDKEH PETHCTPHPOBATh H
YUUTHIBATh 0()OPMIICHHBIC PE3YJIBTATHI MEPHOJMICCKHX OCMOTPOB H 00CIIEI0BA-
HUH B TEYEHHE BCETO CPOKA IKCILIY aTAllHH TPy OOMPOBOIA.

9.1.7 MoaepHusanusi.

MonepHu3aums CymeCTBYIOIECH TPAHCIOPTHOH CHCTEMBI JOJDKHA MOy YHTh
onoOpeHue Peructpa. Best JOKyMEHTALHS C PACUCTAMH M MOSCHCHUSMH JOJDKHA
OBITH MpEACTaBICHA B Peructp Ha paccMOTpeHHE A0 Ha4Yajia paboT Mo MOJACPHH3a-
LUK B COACPIKATH CJICAY FOILYF0 HH(POPMALHUIO:
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OIIHCAHHUE MOJICPHH3AINH;

OLEHKY BIMAHHSA OKPY KAIOIIEH CpeIsl MPH MPOBEIACHHH MOJICPHH3AIMH,
HEePEUCHb 00OPYIOBAHKA IS BBHIIOTHCHUSA MOJCPHH3ALIIH;

KOHTPOJIb KAYCCTBA H KPHTCPUH MPHCMKH.

9.2 PEMOHT

9.2.1 loxymMeHTaAnHUs.

9.2.1.1 PeMOHT moOOOr0 HA3HAYECHHSA, BBHIMONHACMBIH IO KOHCTPYKIHIM
TPAHCHOPTHOM CHCTEMBI HIIH YCTPOHCTBAaM, 00€CIICYHBAOIIUM TEXHOJIOTHYCCKUH
nporecc (y HKIHOHUPOBAHKS CHCTEMBI, OJDKCH HMCTh OIHCAHHUC BHITOTHAECMBIX
PEMOHTHBIX ONCPAIMif, KOTOPBIC JOJDKHBI OBITh MPCACTABICHH B Perucrp ama
0100pCHHSL.

9.2.1.2 OnucaHue PEMOHTHBIX ONEPALHIA TOJDKHO BKJIFOYATH CICAYIOMICE:

XapakTep MOBPEKACHUMH, MOMTIEKAIUX PEMOHTY;

MPHUMEHAEMBIH METO/] CBAPKH, TEXHOJOTHYCCKYIO JOKYMCHTAIHIO MO BBIMONI-
HEHHIO CBAPKHM M IPEIBAPHUTEIBHYIO OLCHKY €€ COOTBCTCTBHS TCXHHUCCKHM TPe-
OoBaHHUsM,

YCJIOBHUS BHIIOJHEHHS PEMOHTA,

nepeueHb 000PYIOBAHUS U HHCTPYMEHTAJIBHOTO 00CCIICUCHHS, HEOOX0XHMO-
TO AJISI IOATOTOBKH, BHIMOTHEHHS PEMOHTHBIX M MIOCICPEMOHTHEBIX PaboT;

noapPOOHOE ONMHCAHAE MOATOTOBKH MECTA MPOBEACHHS PEMOHTA;

OAPOOHOE ONMHCAHAUE TEXHOJIOTHH BBITIOTHCHHS PEMOHTA,

NOAPOOHOE ONMHCAHUE MOCICPEMOHTHBIX MPOLECAY P, BKIIFOYAss METOABI HEPA3-
PYIIAOIETO KOHTPOJIS, HCTIBITAHKS TABICHUEM H KPHTCPHH IIPUEMKH,

TPeOOBAHUS TEXHUKU O€30MACHOCTH.

9.2.2 TexHoJ10rust pEMOHTA,

9.2.2.1 JIroOOH PEMOHT JOJDKEH BBINOIHATHCS TOIBKO MPH OIArOMPHUATHBIX
YCIOBHAX OKPY’KAIOLICH CPEMBI.

9.2.2.2 TpancnmopTHAas CHCTEMA JODKHA OBITh BOCCTAHOBIICHA B COOTBETCTBHH
C TEXHHYCCKUMH TPCOOBAHMAMH K €€ KOHCTPYKIHH U TEXHOJIOTHH IKCIUTY ATALHH.
Heo6xoquMoCTh B MPOBEACHIH HCIIBITAHUH JABICHHCM MOCIC PEMOHTA JOJLKHA
PaccMATPUBATECA B KAXKIOM OTACTHHOM CIIy4ae.

HcnbiTanus JaBneHHEM HE TPEOYIOTCS NMOCTEC PEMOHTA, MPEIyCMATPHBAKO-
IIETO BBHINOJIHCHHE HE 00JIce ABYX PEMOHTHBIX IMBOB IIPU YCIOBHH YBCIHUCHHUS
o0BpeMa Hepa3pyIIAOIIETo KOHTPOIL. B 3TOM ClIyuae ZOMOMHUTEIBHO K BU3Yalb-
HOMY KOHTpPOJO mpoBoaarcsa 100 % paauorpadrraeckuii KOHTPOIIB, VIBTPA3By KO-
Bas WJIM MArHUTHAS JC(PEKTOCKOMHUSL.
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9.2.3 PeMOHT KOHCTPYKIUIi TPYGONpPOBOIA.

9.2.3.1 TpyOsl umu TPyOONPOBOABI C AC(HEKTAMH HIH MOBPCIKACHUAMH,
HPCBBIIAIOIIHME HOPMBI TEXHHYCCKUX TPEOOBAHMUI, MOJICKAT peMOHTY. Tpy-
6OMPOBOAHAS CHCTEMA JODKHA OBITh BOCCTAHOBJICHA 0 HCIBITAHUHA €€ JaB-
JICHHUEM.

HewncnpaBHOCTH, MOJIC/KAIIIE 0043aTCIEHOMY PEMOHTY, BKIIFOUAOT:

HApY>KHbIE MIOBPEKIACHUA TPYO;

MOBPE)KACHHUS AHTUKOPPO3HOHHOTO IOKPHITHA TPYOBI, TPY30B WIIH IUIACTHH
AHOTHOM 3aIIHTHI,

Je(eKTHI CBAPHOTO COCIUHCHHS,

nedopmanmro 1 nporud TpyOompoBoaa;

TOBPEKACHUA MOHTA’KHBIX COGHHHCHHﬁ;

KOPPO3HOHHBIEC TIOBPEIKICHUS,

MOBPEKACHUS KPEIE)Ka, KOHTPOJBHOH ammaparypsl, TOPJIOBHH OYHCTKH H
T 1.

MOBPEKACHHA AaHKEPHBIX CBA3CH, OIIOP U 32)KHMHBIX YCTPOUCTB.

9.2.3.2 Hapy»Hble NMOBPEXKICHHUA Y4YaCTKOB TPyOOMpPOBOJA, TaKHE Kak
3a3yOpHUHBI, IIEPOXOBATOCTH U T. M. MOTYT YAAATHCA 3a4MCTKOM. [Ipm 3TOM
MHHHMAJIbHAS TOJNIIMHA CTCHKH TPYyObI HOJDKHA OCTAaBaThCi B NpEAEiax JO-
My CKa.
9.2.3.3 PeMOHT CBapHOTIO IIBa, B KOTOPOM METOJAMH HEPA3py IAKOIIECTO KOH-
TPOJIS HITH BH3YAJIBHBIM OCMOTPOM OOHAPYIKSHBI HEAOIY CTHMBIC IS(EKTHI, JOII-
JKCH BBIIOTHATBCS O 0XOOPEHHON PErHCTPOM TEXHOIOTHH, BKIIFOUYAIOIICH CIIOCO-
OBl yoasncHus Je()eKTa H 3aBapKU JC(PESKTHOTO YUACTKA.

PeMOHT OIDKEH BBIMOJHATHCS KBATH(DHIMPOBAHHBIM NEPCOHAJTIOM, HMEIO-
[IAM JOMYCK K BBINOJHCHHIO pabOT B COOTBCTCTBHH C TPEOOBAHMAMH DPasa. 5.
ITocne peMoHTa MPOBOAMTCS MOBTOPHBIH KOHTPOJIb KAYECTBA CBAPKH BH3YaJIbHO-
H3MCPHUTCIIBHBIM KOHTPOJICM H HCPA3py AIHUMHA MCTOAAMH.

9.2.3.4 PeMOHT KOPPO3HOHHBIX YYACTKOB PA3pEHIacTCs TOIBKO MOCTE UX Ac-
(pexranuy U OLCHKU COCTOSIHHSL HA COOTBETCTBUE TEXHUYCCKHM TPEOOBAHUAM.

PEMOHT 3pO3HOHHBIX YYACTKOB BBINOTHACTCS TAKHMHE JK& METOJAMH.

9.2.3.5 Yuactku TpyOOIpPOBOAOB, HMCIOMAE HEAOMYCTHMBIE Ie(OopMaiuu,
JIOJDKHBI BBIPE3aThHCSI LEITMKOM C TIOCTICAYIOMCH 3aMCHOM.

9.2.3.6 PenieHue 0 BHIOJTHCHHH PEMOHTA HE TOJDKHO MPHHUMATBCS, IOKA HE
YCTAHOBIICHA BEIMUMHA KOPPO3HOHHBIX HOBPC)KACHHUH.

9.2.4 PeMOHT TPAHCIIOPTHOI CHCTEMBI 0€3 €€ 0CTAHOBKH.

9.2.4.1 Bo3MOXXHOCTh PEMOHTA TPyOONPOBOJA, MPUBOAALIEIO K BPEMCHHOM
OCTAHOBKE €r0 SKCIUIyaTallHH, JOMYCKACTCSA TOJBKO HOCIE CICIHATBHOTO pac-
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cmotpenms Peructpom. JIro60i Takol peMOHT HODKEH MPUBECTH K MOJTHOMY BOC-
CTaHOBJIEHUIO PabOTOCTIOCOOHOCTH TPAHCTIOPTHON CHCTEMBI HIIH K €€ paboTOCIIO-
COOHOCTH Ha OCTaBIIHMHCS CPOK IKCILTyaTAL[HH.

9.2.4.2 K HencnpaBHOCTAM TPyOOIIPOBOAA, MPUBOAALIMM K BPEMEHHOM OCTa-
HOBKC €T0 3KCIUTyaTaluH, OTHOCATCS:

KOPPO3HOHHBIEC H 3PO3HOHHBIC MOBPEKACHUS (HAPYKHBIC H BHYTPCHHHE);

TPCIIMHBI PA3IHYHOTO MPOUCXOMKICHUS,

NMOBPEXACHHA OT BHEHIHETO BO3JACHCTBUA C HAPYHICHHSAM LEJIOCTHOCTH IIO-
KPBITHH, TOBEPXHOCTH H T€OMETPHUYCCKOH (JOPMBI TPYOBI;

HEIOIy CTHMOE IIPOBHCAHKE TPyOOIPOBOaa;

3HAYMTEILHOC HAPYIICHUE Oa/IaCTHOTO HOKpHITHA (yTpara OaJutacTHBIX
TPy30B).

9.2.4.3 3amepeHHbIE TPH Ae(PEKTANUM 3HAYCHHS OCTATOUHBIX TOJIIHH CTCHKH
TPyOBI JOJDKHEI OLICHUBATHCS 0A00PCHHBIME PeriucTpoM MeTogamu.

9.2.5 PeMOHT NMOBPE)KACHHOTO YYACTKA BBIONHACTCS YACTHYHON 3aMCHOM
TIOBPEIKICHHOM 4acTH TPyObl MIIM BBIPE3KOH YYACTKA C YCTAHOBKOH OOpe3ka
TpyOBL. JIpyrue MeToabl, IMpexyCMATPUBAIOINHE YCTAHOBKY XOMYTOB C BHHTO-
BbIMH 3)KMMAMH, MOTYT NPHMCHATHCA IOCJC CICIHATLHOIO PACCMOTPECHHSA
Perucrpom.

PeMOHT TpemuH cBapkoi o oxo0peHHO# PerucTpoM TEXHOIOTHH pa3pemnia-
€TCA B TEX CIIyYaiaX, KOTAa NMPUYIMHBI BOSHUKHOBCHUA TPCIMHUHBI U3BCCTHBI H ITPHU-
HATBI MCPBI 110 YCTPAHEHHIO 3TUX IPHYMH.

PeMOHT 3a4HCTKOM U1 YCTpAaHCHUS HE3HAYHMTEIBHBIX MOBEPXHOCTHBIX JIC-
(DeKTOB JOIYCKACTCA NMPH 0OCCIECUCHUH MHUHMMAJIBHOU TOJINUMHBI CTCHKH B JI0-
Iy CTHMBIX IPEAEIAX.

9.2.6 Ilpu cBapke U TEMIOBOH pPe3ke TPYOOIPOBOIOB, MPEIHASHAYCHHBIX UL
TPaHCIOPTHPOBKH OXKAPO- H B3PbIBOOIIACHBIX BEIIECTB, HEOOXOAUMO MPHHUMATD
CIEIHATBHBIE MEPBI OC30MACHOCTH.

10 OOEHKA BE3OITACHOCTH
10.1 OBJIACTD PACITPOCTPAHEHUWA
10.1.1 OObeKTOM OLICHKH OE30MACHOCTH B AAHHOM pa3fejic SBJLIOTCA MOA-
BOJHBIC:

BHY TPHIIPOMBICTIOBBIC HEe()Te-, KOHACHCATO- H Ta30IMPOBOIBL;
MAaruCTpaIbHBIC HeTe-, KOHACHCATO-, Ia30- H He()TENPOAYKTOIPOBO/IBI;
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pacmpeacauTeIbHbIC He()TEIPOAYKTOPOBOABI H Ta30IPOBOMEL;

TEXHOJIOTHYECCKHE MPOAY KTONPOBO/BL, COACPKAIHE OMACHBIC BEIECTRA.

10.1.2 CoxeprxaHue paszaena He paCHpOCTPAHACTCS Ha THOKHE IIIAHTH U BPe-
MCHHBIC COOpHBIE TPYOOMPOBO/IBI, MPUMEHIEMbIC Ha MOPCKHX He(rera3zonoObr-
BAIOIHX COOPYIKCHHMSX.

10.1.3 OucHka 6¢30MaCHOCTH JOJDKHA YUUTHIBATH ABAPHHHBIC CHTY allHH, BO3-
HHKAIOINHE B PE3YJIbTATE CIACAY FOIMX BO3ACHCTBHI H HATPY30K:

3KCTPEMAIbHBIX THAPOMETEOY CIIOBHIH;

CEHCMHYCCKHUX ABJICHU;

OIACHBIX TCOJOTMICCKUX ABJICHHH HA MOPCKOM [THE;

OMACHBIX THAPOJIOTHYCCKUX ABICHUM;

BHEIIHHUX BO3ACHCTBHI HA TPYOOIIPOBOIBI,

SIBTICHUU BHYTPCHHEH M BHEIHEH KOPPO3HH;

OTKA30B TCXHOJIOTHYECKOTO 000PYA0OBAHHS,

OIHMOKH OIEPATOPOB MPH IKCILTyaTallHH TPyOOIPOBOA;

COYCTAHHH 3THX COOBITHH, SIBJICHUH U YCIOBHIA.

10.1.4 ITpu oucHKe OE30MACHOCTH AODKHBI OBITh PACCMOTPEHBI CICAYFOLIHC
OINIACHOCTH H HX NOCJICACTBHS:

OIIMOKH B MPOESKTHPOBAHHH TPYOOIIPOBOAA;

HAPyIICHHIA TEPMETHYHOCTH TPYyOOIPOBOIA;

MOBPEKICHUS H OTKA3BI CPEACTB 3aIIUTHI TPYyOOMPOBOAA;

HM3MCHEHHE MECTONOIOKEHUSA TPy OOIPOBOAA OTHOCHTEIBHO MPEXyCMOTPEH-
HOTO IIPOCKTOM;

B3PBIBBL,

TIO3KAPEI;

COYETAHHs 3THX aBApHH;

JPYTHE BO3MOYKHBIC aBAPHH.

10.1.5 O6s3areabHBIME IS TPSACTABICHHS B PETHCTD SBJLIFOTCS OLICHKH
6e3omacHocTH TPyOONMPOBOAA:

JUISL IEPCOHAJIA IKCIUTY aATHPY FOINCH OPTaHM3alUH U AJISL HACCIICHU,

J71 OKpY>KaroImeH MpUPOIHOI CPE/IbI;

JUIsl 0OBEKTOB H COOPY KESHHH, PACHOJIOKCHHBIX B PAHOHAX MPOKJIAJKH TPac-
ChI TPyOOMPOBOAA M PA3MEIICHHS €TI0 COOPY KCHHIA.

10.2 OIPEJAEJEHHUA Y TIOSSICHEHAA

10.2.1 OCHOBHBIC ONPEACIICHUS | TOSCHEHHSL, OTHOCAIIUECH K OOIMM BOIIPO-
caM 0€30MaCHOCTH, TIPHBEACHBI B 1.2.
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10.2.2 B HacTosmeM pasaecie NPHHATHI JOTMOTHUTEIBHBIC ONPEICIICHHA.

ABapus — onacHoE TEXHOTCHHOE MPOUCIIECTBUE, CO3JAIOMIEE HA OOBEKTE,
ONpEAEICHHON TEPPUTOPHH UM AKBATOPHH YIPO3y JKH3HH H 3J0POBBIO JIIOACH 1
MPUBOJALICE K Pa3pyIUCHUIO 30AHHH, COOPYKCHHH, 000PYA0BaHMA H TPAHCIOPT-
HBIX CPEACTB, HAPy ICHHIO MPOM3BOACTBEHHOIO MIIM TPAHCNIOPTHOTO MpoLECCa, a
TaKKE K HAHCCCHHUIO BPEIA OKPY KAFOIIEH IPUPOTHOU Cpere.

ABapus Ha TpyOompoBOAE — aBapusi Ha Tpacce TPyOOmpoBOIa,
CBSI3aHHAS C BHIOPOCOM W BBUIHBOM TMOJ JABJICHHEM OMACHBIX XMMHYCCKUX HIIH
MO>KAPOB3PHIBOOTACHBIX BEICCTB, MPHUBOAIMIAS K BOSHHKHOBCHHIO TEXHOTCHHOM
Ype3BbMAHHON cUTyanuu. B manpHeieM moa aBapueii NOHMMACTCA TOJIBKO Ta-
KO€ MPOUCIIESCTBHE, KOTOPOES MOXKET MPHBECTH K HE3AIUIAHMPOBAHHOMY (HEIUTAT-
HOMY) HOTIATAHHIO TPAHCTIOPTHPYEMOTO OMACHOTO BemecTna (Hedry, Hedrempo-
JYKTOB, KOHACHCATA M Ta3a) B OKPY KAFOIIYEO CPEAY.

AHanu3 pHCKA — MPOLECC HACHTH()MKAIIMA OMIACHOCTEH U OIICHKH PHC-
Ka A7 OTACTBHBIX JIMI HJIM TPYNI HACEJCHUA, MMYLIECCTBA WM OKpY>KaroImei
cpeabl. AHAIU3 PHUCKA 3AKIIOYACTCS B UCIOJIb30BAHHH BCEH AOCTYyMHOH HH()OpP-
MAaUHU A1 WACHTH(DUKAUWH (BBIABICHHUS) OMACHOCTCH W OLICHKH PHCKA 3apaHCe
OIPEACTICHHOTO COOBITHS (ABAPHH U CBA3AHHBIX C HEH CHTYauuii), 00y CIIOBICHHO-
TO STUMH OTIACHOCTSIMH.

be3omacHOCTP B YPE3BBIYAHHBIX CHTYAaNHAX — COCTOSHHC
3aIIUIICHHOCTH HACENICHHUSA, OOBEKTOB HAPOAHOTO XO3MHCTBA M OKPY KArOIICH
TIPUPOIHOM Cpeabl OT ONACHOCTEH B YUPE3BbIYAHHBIX CHUTYAIHAX.

bPe30TKa3HOCTH — CBOMCTBO H3nemusa (00bEKTa) COXpaHATh paboTOCHO-
COOHOCTh B TEUCHHE HEKOTOPOTO BPEMEHH WJIH BIUIOTH 0 BBINOJIHCHHUS ONpE/C-
JICHHOTO 00beMa PaboThI O3 BBIHYKACHHBIX IEPEPHIBOB, HATPUMED, HA PEMOHT.

HWaneaTudukanus OmMacHOCTH — IPOLECC BBLIBICHHSA ONMACHOCTH,
TIPU3HAHMSA €€ CYIECTBOBAHUS U ONPECIICHHUS XapaKTCPUCTHK OIIACHOCTH.

HWHunuupyromee aBapHK COOBITHE — COOBITHE, ABICHHC HIIH
BHCIITHEE YCJIOBHC, CO3AAIONIEE CAMOCTOATEILHO HIIH B COYETAHUH C Py THMH CO-
6LITI/I}I]VII/I, ABJICHUAMH H BHCIIHHUMH YCJIOBHAMH BO3MOKHOCTh BOSHUKHOBCHHS H
Pa3BHTHS ABAPHH.

HcnpaBHOE COCTOSHHE — COCTOSHHE OOBEKTA, MPH KOTOPOM OH CO-
OTBETCTBYET BCEM TPCOOBAHUAM HOPMATHBHO-TEXHHYECCKOH H/HIIHM KOHCTPYKTOP-
CKOM/TIPOCKTHON JOKYMEHTAIUH.

Kpurepuit orka3za moABOAHOTOo TpyOompoBOaa — NPU3HAK
HJIH COBOKYIHOCTh MPH3HAKOB HAPYIICHUS PAbOTOCHOCOOHOTO COCTOSIHHS TPY-
60MpOBO/A, YCTAHOBICHHBIX B HOPMATHBHO-TCXHHYCCKOH M KOHCTPYKTOPCKOH
JOKYMCHTALIHH.
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KonuuecTBeHHBIE TOKA3ATEH PUCKA!

HHIUBHAYAIbHB A PHCK —YaCTOTA MOPAXKCHIS OTICIBHOTO HHIUBH-
AyyMa B Pe3yJIbTare ONMAacHbIX BO3ACHCTBUIT (()akKTOPOB OMACHOCTH), BO3HUKAIO-
[IMX B ABAPHUHBIX CHTYalUAX 34 OMPEACICHHCH NEPHO/ BPEMCHH,

KONICKTHBHB U PHCK — OKHIACMOC KOJMUCCTBO JIFOACH, MOCTPAIaB-
IIMX B 33JAHHOH CTENCHH B PE3YyJIBTaTe BO3MOXKHBIX aBapUi 3a ONMpEACICHHbIN
TIEPHOJ BPCMCHH,

HOTCH].[I/IaJ'IBH])II‘/'I Teppnropnanu{mif[ PHUCK —IPOCTPAHCTBCH-
HO€ M BPEMEHHOE PACIpeeTCHIE YaCTOThI PEaTH3alMH OTMACHOTO BO3ACHCTBHS
OIIPEEICHHOTO YPOBHS,

CONMAABHBIH PHCK — COOTHOLICHHE MEXKIY YaCTOTOH COOBITHH U Ti-
JKECTBIO HX IOCJICACTBHH, BHIPAKCHHOE B BHIC JAHHBIX O YACTOTE OMACHBIX CO-
ObITHiI (F), IPH KOTOPBIX BO3MOKHO IOPAYKECHHE 3aJAHHOM CTETICHH YUCTIA JEOACH,
6opIne OnmpeaeaeHHOTO (V).

HagexxHOCTbH — CBOHCTBO OOBECKTA COXPAHATH BO BPECMCHH B YCTAHOB-
JICHHBIX MPEIEIax 3HAYCHHUS BCEX MAPAMETPOB, XaPAKTEPH3YOLUIMX CIIOCOOHOCTD
BBINOTHATE TPEOyeMbIC ()Y HKIHH B 34JAHHBIX PSKHMAX H Y CIOBHSIX IPUMCHCHUS,
TEXHOJIOTHYECKOT0 OOCITYKHBAHHUS, XPAHCHHS H TPAHCTIOPTHPOBKH.

OnacHOCTbH — OOBCKTUBHO CYIIECCTBYFOMASI BO3MOMKHOCTD (BEPOSTHOCTB)
HETaTHUBHOTO BO3ACHCTBUS HAa OOIIECTBO, THYHOCTD, PUPOTHYIO CPEAY, B PE3YIIb-
Tare KOTOPOIO MM MOXKET OBITh MPUYHHCH KAKOH-THOO0 ymiepd, Bpea, yXyAmaro-
LUK COCTOSHHE, MPUAAOIIUHI X PA3BUTHIO HEXKCIATENbHbIC JUHAMUKY HJIHM Ia-
pameTpsL

OnmacHOCTh TEXHOTECHHOTO XapakKkTepa — COCTOSHHE, IPHUCY-
1ee TEXHUYECCKOH CHCTEME, IIPOMBIIIICHHOMY WJIH TPAHCIIOPTHOMY OOBEKTY, pea-
JM3yEMO€E B BHJE, IOPAYKAFOLMIEM OKPY KAIOIIYI0 CPEAy NMPH €r0 BO3SHUKHOBCHUH,
100 B BHAC MPSAMOTO WM KOCBCHHOTO yIuepOa A/ H4eJIOBEKA W OKPY KAIOIICH
Cpeabl B MPOLECCe HOPMATIBbHOM IKCIUIY aTalliH 3THX 0OBEKTOB.

OmacHBIE BEIECTBA — BOCIUIAMCHSIOIUCCS, OKHCILIOIIIE, TOPIOYHE,
B3PBIBYATbIC, TOKCHYHBIC, BBICOKOTOKCHYHBIC BEIICCTBA U BEIIECTBA, MPCICTABIIS-
FOIHE OMACHOCTD A1 OKPY>KAKOIIECH MPUPOAHOH CpeIbL.

OTka3 — HapyleHue paboToCHOCOOHOTO COCTOSHHUA 00BEKTA.

OmeHka pHCKa — MPOLECC ONMPEACNICHHS CTCNCHH PHUCKA aHAIH3HpYE-
MOH ONACHOCTH IS 3I0POBbsI YCJIOBEKA, HMYIIECCTBA WM OKPYIKAIOIICH CPEbL.
OneHka pHCKa BKIIFOYACT AHATH3 YACTOTH! BOSHHKHOBCHHS PUCKA, AHATH3 MOCJICA-
CTBHUH U HX COYCTAHHUE.

IToBpeskaecHUE — HAPYMCHHE HCIIPABHOTO COCTOSHHSA 0OBCKTA IPH CO-
XpaHECHUH €T0 pab0TOCMOCOOHOTO COCTOSHHES.
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IIpeHeOpeXUMBIH PHCK — CTCNCHb PHCKA, BHIIIC KOTOPOH HEOOXOIH-
MO PAaCCMAaTPHBaTh U MPUHUMATh MEPHI MO €T0 YCTPAHCHHIO.

IIpuemMueMb# pPHCK — PHCK, YPOBSHb KOTOPOTO JOMYCTHM H 00OCHO-
BaH, HCXOAA B3 3KOHOMHYCCKHX H COLTHATBHBIX COOOpaKeHHH. PHCK 3KCIUTyaTaniu
NPOMBILIZICHHOTO 00BEKTa (II0BOJHOTO TPYOOHPOBOA) SBILICTCS MPUEMIIEMBIM,
€CJIH €70 BSIMYMHA HACTOJILKO HE3HAYUTENbHA, YTO PAIH BHITOABI (TIPUOBLIH), 1O~
Jy4acMOM OT 3KCILTy arauy 00BbEeKTa, OOIMECTBO rOTOBO MOMTH HA 3TOT PHCK.

Pabortocnmoco0OHOE COCTOSHHE — COCTOAHHE OOBEKTA, MPH KOTO-
POM 3HAYCHHUA BCEX MAPAMETPOB, XAPAKTCPH3YIOIHUX CIOCOOHOCTH BBHINMONHATH
3a7aHHBIC ()y HKIMM, COOTBETCTBYIOT HOPMATHBHO-TEXHIYCCKOM JOKYMCHTALIUH.

P ucx — coyeranue BEpOSATHOCTH COOBITHS H €TO MOCIICACTBHIA.

CucHapuii aBapHH — MAKCHMAJIBHO MOJHOE H (JOPMATH30BAHHOE OTIH-
CaHHC CICAYIOMMX COOBITHH: MHHIMUPYIOIETO COOBITHS ABAPHMH, ABAPUITHOTO
NPOLECCa U YPE3BbIYAHHOM CHTyallH, NOTEPh NPH ABAPHH, BKIIOYAS CEUU(H-
YECCKHC KOJIIMYECCTBCHHBIC XaPATCPHCTHKH COOBITHI aBaphM, X HPOCTPAHCTBEH-
HO-BPCMCHHBIC MMAPAMCTPBI H IPUYIHHHBIC CBA3H.

TexHOTeHHAas 4Ype3BbIYaWHAs CHTYAaUHUSA — COCTOSHHE, MPH
KOTOPOM B PE3YJITAaTC BOSHUKHOBCHUSA HCTOYHMKA TEXHOTCHHOH YpE3BBIYAHHOMN
CHTyallUH HAa OOBEKTE, ONPEICIICHHOH TEPPUTOPHH HJIM AKBATOPHH HAPY LIAKOT-
Csl HOPMAJIBHBIE YCIIOBMSA >KU3HH H JCATEIbHOCTH JIFOACH, BO3HHKACT Yrpo3a HX
JKM3HH M 3I0POBBIO, HAHOCHTCS YIIEPO HAPOAHOMY XO3SHCTBY U OKPY KAFOIICH
MPUPOJHOH Cpeae.

10.3 OCHOBHBIE ITPUHITUITBI

10.3.1 TToaBoaHsIil TPYOOIPOBOI SBICTCA OOBCKTOM MOBBIICHHOM omac-
HOCTH (HOTCHI.[I/IB.]'ILHO ONMAaCHBIM 06’I>eKTOM, ONMACHBIM ITPOU3BOACTBCHHBIM 00BEK-
TOM). ABapHuH Ha IOABOJHOM TPYOOTIPOBOAE 00y CIIABIHBAKOTCS KPAMHE ITHPOKHM
CeKTPoM (PakTOPOB, BO3ACHCTBYIOIIMX CO CTOPOHBI OKPY KAFOLIECH CPEABI ¥ IPY -
TUX OOBEKTOB.

10.3.2 OneHka O0€30MaCHOCTH OCHOBBIBAETCA HA TOM, UTO NMPOCKTHPOBAHHE,
pacyeThl, H3TOTOBICHHE, CTPOUTEIBCTBO, IKCILIYATANUs M TEXHHYCCKOE 0OCIy-
JKHBAHHE MOJBOAHOTO TPYyOOIIPOBOIA JOJDKHBI OTBCUATh BCEM TPSOOBAHUAM HOP-
MAaTHBHBIX JOKyMEHTOB Perucrpa u cooTBeTCTBOBATH HAMITY YIIIHM IPHMEHACMbIM
TCXHOJIOTHAM.

10.3.3 OueHxka 6e30MaCHOCTH JOJDKHA BBIIOJIHATHCS HA BCEX HTaNaX sKH3HCH-
HOTO LUKJIA MOJBOJHOTO TPYOOIPOBOJA, HAYMHAS C BBIPAOOTKH 3aMBICIIA U KOH-
LEMIHH €10 CO3IaHHU.
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10.3.4 JIns oueHKH 6€30MACHOCTH JOJDKHA OBITh MPEAOCTABICHA CIICY FOINAs
uH(pOPMALHS:

YCIOBHSA OKPYIKAFOIIECH CPEIBI;

BBINOJHACMBIC ()yHKLHUH, PSKHUMBI M OCOOCHHOCTH JKCILIyaTaluu TPyOo-
MPOBOJA;

pacyeTHbIE BO3ICHCTBYS U HATPY 3KH,

YEPTEKH TPACCHI, OATITACTHPOBKH, MOABOAHBIX TPAHLICH, PACIIOIOKCHHUS
NMPOTEKTOPOB, KOHCTPYKIMI OCPErOBbIX MEPEXOA0B H T. II.;

THAPABIMYCCKHME PACUCTBL, PAcYCThl 0AIIACTHPOBKH, 0O0CHOBAHHE MATEPHA-
JIa ¥ pacyeT TOMMIMHBI CTCHKH TPyOOompoBoaa, 3()()eKTHBHOCTH AHTHKOPPO3HOH-
HOM 3aIIUTHI, MACCHI POTEKTOPOB H AP.;

CBEICHHUA O BCTIOMOTATENbHBIX H 00CCIICUHBAOIIIX COOPY KCHHSX;

NepeyeHb H ONMHCAHUE OCHOBHBIX MCPONPHATHH, HANMPABICHHBIX HA CHIDKC-
HHE BEPOATHOCTH BOSHUKHOBCHHS ABAPHI;

OIMCAHUE MEDP, IPEAyCMOTPCHHBIX AJIA YMCHBIUCHHA IMOCICACTBHH aBa-
puif;

NMPUHATHIC KPHTEPHU IMPHEMIICMOTO PHCKA JUIS IEPCOHANA, HACETICHHS U UL
OKPY KAIOWIEH CPesL,

PacyYeTHOE NMOATBEP)KACHHE TOTO, YTO MOCICACTBHSA SKCTPEMATBHBIX BHCII-
HHX YCIOBHH M ABAapHIHBIX BO3ACHCTBHI OTBEYAIOT KPHUTECPHAM JOCTATOYHOH
6€30I1aCHOCTH.

10.3.5 OuecHka 0€30MACHOCTH NMPOM3BOAMUTCI B COOTBETCTBHH C KOHIICTI-
OUAMH O€30MACHOCTH, ONMUPAOIUMHECS HA CICAYFOIIUC MPUHIUIBI HIH HX CO-
YCTAHH:

TPHHIAI OS3yCTOBHOTO MPHOPHTETAa OC30MACHOCTH M COXPAHCHHUS 3M0POBbSI
JMOACH IO OTHOLICHHIO K THOOBIM TEXHHYECKHM H 3KOHOMHYCCKHM BBITOAAM H
IpEeUMy IECTBAM,

MPUHIUI NPHEMICMOCTH PUCKA, B COOTBETCTBHH C KOTOPBIM YCTAHAB-
JUBAIOTCA HIDKHUH JONMYCTHMBIH M BEPXHHH JKETa€MBIH YPOBHH PHCKA,
a B 3TOM HHTCPBAJIC — MPHECMJIEMBIH YPOBEHb PHCKA C YUCTOM COLHAIBHO-
3KOHOMHYECKHUX (PAKTOPOB;

TIPHHIIAIT MEHAMAJTbHOH OMTACHOCTH, B COOTBETCTBHHY C KOTOPBIM YPOBEHD PH-
CKA YCTAHABIHUBACTCS CTOJb HA3KUM, HACKOIBKO 3TO BO3MOJKHO;

TIPHHIIUII TTOCJIEA0BATEIEHOTO MPHOIMKEHHA K aOCOMIOTHOM Oe30MacHOCTH.

10.3.6 B IIpaBurax nmpuHATa KOHICIIHUA «IpUeMIeMoro pucka» (ALARP —
as low as reasonably practicable), peanu3yromas NPUHIUI «IPEABHACTS W MPE-
VIPSIUTH» U MPUHATASA OOTBITHHCTBOM MEKAYHAPOAHBIX H HAIHOHAIBHBIX KJIAC-
CH()MKAHOHHBIX OOIIECTB.
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10.3.7 AHanm3 puCKa SBIACTCA COCTABHON YACTBIO CHCTEMBI YIIPABICHHS O¢-
30MACHOCTBIO, 3aJa4cH KOTOPO ABIIETCS MPEIy MPESKICHUE H YMCHBIICHUE OTIAC-
HOCTH TpyOOmpoBoaa.

AHa;m3 pHCKA, SBSSCH TJIABHBIM 3BCHOM B OOCCIECUYEHHH OE30MACHOCTH,
OCHOBBIBAETCS HA COOPAHHOH HH()OPMAIMH U ONPENCIIICT MEPBI KOHTPOJISL 0€30-
MACHOCTH MOABOAHOTO TPyOOIpOBOAA.

10.3.8 Onenka 0c30MaCHOCTH HA 3TANAX MPOCKTHPOBAHHUS MOABOJHOIO TPY-
60IpOBOIA BHIIOTHACTCA C LCIBIO BRIOOpA HAHOOJICE OIATONPHUATHOTO BAPHAHTA
NMPOEKTHBIX PCIUCHUM, YAOBICTBOPAIOMIETO OOIIMM MPHHUUIAM H TPSOOBAHHAM
6e3omacHOCTH. Pesynsrar 3T0i ONEHKH JOJDKSH HOATBCPAUTS MPHHSATHE B IPOEK-
T€ MPABHJIbHBIX PEIICHUI, KOTOPbIC 00ECIIEUUBAOT TPEOY MBI YPOBCHB Oe30mac-
HOCTH H HE IIPHBEAYT B JATbHECHINEM K HEOOXOIHMMOCTH BHCCCHHUS 3HAYMTEIBHBIX
HM3MEHECHHH NPH HMPOCKTUPOBAHUM U CTPOUTEIBCTBE B CBI3H C HECOOIOIEHHEM
TpeOoBaHHUI OC30MACHOCTH.

10.3.9 IlonoxkurenpHas OLCHKA O€30MAaCHOCTH MOABOJHOTO TPyOOIpPOBO-
Ja AOJDKHA MOATBEPAUTH JOCTATOYHO HHU3KYIO BEPOATHOCTD JIFOACKHX MOTEPD,
(¢uHAHCOBOTO ymepOa, COIHATBHOTO M 3KOJIOTHYECKOro pucka. Pesymbrarom
OLECHKHM 0€30IMACHOCTH JOJDKHO CIY>KHTh NMOATBEPXKICHHC TOTO (pakra, 4TO
TOABOAHBIN TPYOOHPOBOA COOTBETCTBYET KPHTEPUAM TOCTATOUYHOM (IpHEMIIE-
MOif) 6€30ITaCHOCTH.

10.4 OCHOBHBIE TPEBOBAHU S
K IIPOBEJAEHUIO AHAJIM3A PUCKA

10.4.1 {11 noxBOAHBIX TPYOOIPOBOJAOB OOA3ATCIIBHBIME SBJLIFOTCS AHAJHN3
PHCKa 1J1s IEPCOHATIA, HACEICHMSA M OKPY)KAFOIICH CPEbL.

AHam3 pECKa MOYKET MPOU3BOAUTHCA CAMOCTOATEIILHO HITH B COCTABE JCKIIA-
pupoBaHus OS30MACHOCTH OMACHOTO IMPOHM3BOACTBEHHOTO 00bekTa. Ero pesyis-
TaThl JOJDKHBI PACCMATPHBATHCS MPH OLICHKE H SKCHEPTH3C OC30MACHOCTH, Y4H-
TBIBATHCS MTPH TEXHUKO-3KOHOMHYECKOM AHAIM3E, 4 TAKKE IIPH aHATM3E H OLICHKE
COCTOSIHIA O€30MaCHOCTH MPOMBIIICHHBIX OOBCKTOB M PETHOHOB.

10.4.2 AHanu3 pUCKA SBISETCSA CPEACTBOM BBUBJICHIA H OMPSACIICHHS OTAC-
HOCTEH M PHCKOB. AHAJIN3 PHCKA AOJDKECH OBITh HANIPABJIEH HA 00OCHOBAHHE 00B-
CKTHBHBIX PEIICHHH O MPHEMJIEMBIX U JOCTHIAEMbIX HA TPYOONPOBOAC YPOBHIAX
PHMCKa, 4TO MO3BONHUT BBIPAOOTATh TPEOOBAHHA H PEKOMEHIALHMH MO YIIPABICHHIO
6€30ITaCHOCTBIO.

10.4.3 [Tpouecc aHamm3a PUCKA BKIFOYACT:

NJIAHKPOBAHUC U OPTaHU3ALUIO PaboT;
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HACHTH(DUKALUIO OTIACHOCTEH;

OLICHKY PHCKa;

BBIPA0OTKY PEKOMEHIALMH IO CHIDKCHHIO YPOBHEH pHCKa (yMpaBICHHE
pHCKOM).

INo xaxmoMy 3Tamy aHAMM3a PHCKA 0(OPMILIETCS COOTBETCTBYIOIIAS JOKY-
MCHTAIHA.

10.4.4 IlnannpoBaHue u opraHusamis pador.

10.4.4.1 Ha srane miaHupoBaHus padoT CIACAYCT:

000CHOBaTh HEOOXOIUMOCTD MIPOBEICHHS AHAIH3A PUCKA,

BBIOpATh QHAIU3HPYEMYI0 CHCTEMY H 00CCIIEUUTh JOCTATOYHO NMOAPOOHOE €€
paccMOTpEHHE;

OIIPEICIHTH UCTIOTHUTEICH aHATH3a PHCKA;

OTIPEICIUTh HCTOYHUKH H 00CCIECUHTD MOTyYCHUE HHPOPMAIHH 00 AaHATH3H-
pyeMotii cucTeMe, BKIF0YAsA PEIICHHUS O 00CCICUCHHIO e¢ OE30MACHOCTH, a TAKKS
uH(pOpPMALHH 00 AHAJOTHYHBIX CHCTCMAX;

OLCHUTH OTPAHMYCHHS MCXOJHBIX JAHHBIX, (JMHAHCOBBIX PECYPCOB, BIHSIO-
muX Ha 00BEM U IIOJTHOTY aHAIN3A PHCKA,

OIIPEICMTh KOHCYHYI0 LEIb U 331a4H aHAIU3A PUCKA,

BBIOpaTh U 000CHOBATh METOABI AHAIA3A PUCKA,

BBIPaboTarh U 000CHOBATH KPUTECPUH IIPHEMICMOTO PHCKA.

10.4.4.2 ITpu ompenencHUH HCIIOJHUTENICH aHATHM3A PHCKA CJIEAYET H3Y4YHTh
BOIIPOC O HEOOXOAMMOCTH H BO3MOYKHOCTH MPHUBJICUYCHHUS IKCIICPTOB, CIICLHAJIHC-
TOB NMPOCKTHBIX OPraHU3aLHK U IpeAcTaBuTeNeH Perucrpa.

10.4.4.3 ITpu onpeneneHUK LETH U 33424 aHAIW3A PUCKA CIICYCT PaCCMaTpH-
BaTh BCE 3TAllbl JKM3HEHHOTO IIMKJIA MOJBOAHOTO TPyOOMpoBOAa (IIPOSKTHPOBA-
HHSI, CTPOHTEIIBCTBA, BBOJAA B SKCILTYaTALHIO, IKCILIYaTalii X BO3MOYKHOH PEKOH-
CTPYKLUH, BBIBOJA U3 SKCILIYaTALMH).

10.4.4.4 ITpu BeIOOPE METOA AHAIH3A PUCKA HEOOXOIHMMO YUHTHIBATH IOCTAB-
JICHHBIE IIETb U 33Ja4H, CI0)KHOCTh PACCMATPHBAEMBIX IPOIECCOB, HAIUYHC H
TIOJTHOTY MPEACTABICHUA UCXOAHBIX JAHHBIX.

10.4.4.5 Kputepuu npHeMIeMOro pHCKa MOTYT OBITh:

3a7aHbl HOPMATHBHO-NPABOBOM JOKYMCHTALUCIH,

OIIPEICIATHCS Ha 3TaNe IUIAHMPOBAHUS aHAJIM3A PHCKA C BO3MOKHBIMH Y TO4-
HCHUAMH IO MCPE BHINOJIHCHHUS 3TANOB M IOy YCHH PE3yIbTaTOB AHAIM3A.

OCHOBHBIMH TPEOOBAHISIME K BBIOOPY KPHTCPHSI PHCKA SBJIFOTCS

HX COOTBETCTBHE NEPEAOBOH MHPOBOH MPAKTHKEC M HAMJIYYIIHM IPUMCHSIC-
MBIM TEXHOJIOTHSM;

HX 00OCHOBAHHOCTb M ONPECACTICHHOCTb.
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10.4.5 MnenTuduranust OaCHOCTEN.

10.4.5.1 3apmaucii WACHTH(HUKALUMH ONACHOCTCH SBIACTCA BBLIIBJICHHE,
ONpEACICHUE H MAKCHMAIBHO TOJTHOC ONMHMCAHHE BCEX BOBMOMKHBIX AJISI JAH-
HOro TpyOOmpoOBOJA ONMACHOCTEH. BhIABICHHE CYIUICCTBYIOIIMX OIACHOCTEH
oCcymecTBieTCcA Ha 0a3e uH(popManuu 00 YCIOBHAX IKCILTyaTalHH JAHHOTO
00BeKTa, OmMbITA PAabOTHl AHAJOTUYHBIX WM OMH3KHX CHCTEM H JKCHEPTHBIX
JAHHBIX.

10.4.5.2 UnenTH(puKamus ONACHOCTEH JOKHA HMCTh CHCTEMATHYCCKHH Xa-
pakrep, obecHeUNBArOIIKE MOTHOTY PACCMOTPEHHSA M OLICHKH 3HAYMMOCTH BCEX
BBLIBJICHHBIX OMACHOCTEH. 1 MOABOIHBIX TPYyOOIIPOBOAOB 3HAYMMOCTH OIIAC-
HOCTEH ONpeeBIeTCs HATHYUEM B HHX OMACHBIX BEIIECTB H MX CMECEH, IOTCH-
IOUATBHAS BO3MOYKHOCTh HX HEKOHTPOIHPYEMOH YTEUKH (BBIOPOCA), BO3MOMKHO-
CTH ITOABJICHHUA HCTOYHHKOB UX BOCIIJIAMCHCHHA (BS’pI:IBa) H HATHYHUCM BHCIIHHUX
(TEXHOTEHHBIX U MPUPOTHBIX) BO3ICHCTBHI.

BaskHocTh 3Tana MACHTH(MKALKH OMACHOCTEH 3aKIFOYACTCS B TOM, YTO He-
BBIABJICHHBIC MPU HACHTU()HKALMK OMACHOCTH B JANbHEHIIEM HE pacCMAaTPHBA-
KOTCA U HC YUUTBIBAKOTCA.

10.4.5.3 [ uaeHTU(UKALMY, aHATM3A U YIPABICHUA OIACHOCTIMH, CBA-
3aHHBIMH C 3KCIUTyaTalUeH MOABOAHOTO TPyOONPOBOAHOIO TPAHCIOPTA, HEOD-
XOAUMO BECTH PETYILIPHYIO W THIATSJBHYIO KOHCTATALMIO ABAPHHHBIX CHTYa-
LU C LENTbIO CBECHHA K MUHIMYMY BBI3BAHHBIX UMM nocieacTeuil. HanGonee
OMMACHBIMHA ABAPHUAMH ABIAIOTCI MOBPCKIACHUA U OTKA3bl, BBI3BAHHBIC HAPY IIIC-
HHEM T€PMETHYHOCTH TPyOOIPOBOAOB B PE3yJbTaTe Pa3pblBOB M TPEIIMH IO
OCHOBHOMY MCTA/LTy TPYOBI M IO CBAPHOMY INBY, CKBO3HBIC KOPPO3HOHHBIC
CBUIIH, HEMIJIOTHOCTH COCOAMHCHHH, YTOHEHHE CTCHOK TPYOBI 0 HEAOIY CTHMBIX
BCJIIMYHH U T. II.

10.4.5.4 CreacHusa 00 aBapHAX TMOIBOJHBIX TPYOOMPOBOIOB AOJDKHEI COACP-
’KaTh OTIIMCAHUE YCIOBHI B HAYANIC aBApUHU U Mep OOPHOBI C aBapueH, MpUHUMAE-
MBIX 7151 TMKBHAAIMH €€ MOCICACTBAHN, HH()DOPMAIHIO TI0 PA3BHTHIO aBApPHUi, Pu-
3M4ECKUE U CTATHCTHIESCKHUE MOJCIH H JIP.

10.4.5.5 IIpeaBapuTeIbHBIA aHATH3 UACHTH(HKAIHA OMACHOCTEH MO3BOJIET
ONMPEACINTE, KAKUE 3JICMCHTHI TPYOONMPOBOIHOM CHCTEMBI TPEOYIOT Oonee TIa-
TEJLHOTO AHAJMH3A, 4 KAKHC NMPEACTABILIIOT MCHBINHH WHTEPEC C TOUKH 3PCHUS
6e301MacHOCTH.

10.4.5.6 Pe3ymeratoM HACHTH()HKALIMK ONTACHOCTEH CITYKHT COCTABICHHUE TTe-
PEYH HeXKETATCIIBHBIX COOBITHH, MPHBOAAIIUX K aBapuu. MaeHTupukanus onac-
HOCTEH 3aBEPINACTCA OMPEAC/ICHHEM JANbHCHINNX HANPABICHUH ACATCIHLHOCTH,
a UMCHHO.
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MPOJOJDKECHUE MM MPEKPALICHUE MPOBEICHUSA JAIbHEHINECTO aHAIH3a BBUIY
HE3HAYHUTEILHOCTH OMACHOCTH,

MPOBEACHUE 00JICE TIATEIBHOIO aHAIU3A PUCKA,

BBIPA0OTKA PEKOMCHIALMI IO CHU)KCHHIO CTEIICHH OMIACHOCTH.

10.4.6 Ouenka pucka.

10.4.6.1 Ha sTane ouLeHKY pPUCKA BBIIBJICHHBIC B MPOLECCE HACHTH(DUKALIHU
OMMIACHOCTH H€06X0,HI/IMO MPOAHATU3HPOBATH HA MPECAMCT UX COOTBCTCTBUA KPUTC-
puAM mpHEMIEMOro pucka. [Ipu 3TOM KpHTEepUH MPHEMIEMOTO PHCKA U PE3yJib-
TaTbl MOTYT OBbITh OTPAXKCHBI KAYCCTBCHHO B BHIC TCKCTA (TAONHI[) MIH KOJIH-
YECTBEHHO MyTEM PAcueTa MOKa3aresei pucka (MpUIOKESHHUE 2).

B Cay4asax, Koraa HMECTCA YBEPCHHOCTD, YTO OMACHOCTH U CBA3AHHBIC C HUMH
nOoCICACTBHA COOBITHIT HE3HAYMTEILHBI HIH HX BCPOATHOCTH BECbMA Maja, d0-
IyCKAETCs YIPOLICHHAS OLICHKA ONMACHOCTEH M MPUHATHE PELICHHH 00 HX HCKJIFO-
YCHUH W3 JAJTbHEHINEro pacCMOTPEHHSL.

10.4.6.2 TIpu BBIOOpPE METONOB AHATM3A PUCKA MPHOPHTET CICAYET OTAABATH
KaueCTBCHHBIM HHKCHEPHBIM METOAM AHATIH3a PHCKA, OCHOBAHHBIM Ha anpoOu-
POBaHHBIX MPOLEAYPAX, CNCIMATBHBIX BCIIOMOTATEIbHbIX MaTrepuanax (HampH-
Mep, ACTaIbHO Pa3pabOTAHHBIX METOAWYCCKHX PYKOBOACTBAX) H NMPAKTHYCCKOM
OIIBITE UCTOJHUTENCH. B TOXE BpeMsl KOJHMUYCCTBEHHBIC METOABI OLICHKH PHCKA
OBIBAIOT BEChMA MOJIC3HBI, 3 HHOTAA M CIHHCTBEHHO JOITY CTHMBI, HAPUMED, IS
CPaBHEHMS PA3JIMYHBIX BAPHAHTOB MPOCKTHBIX PECHICHUH HM/HIIH IPH COMOCTAB-
JICHHH 3HAYMMOCTH OIACHOCTEH PA3IHMYHOIO MPOHCXOXKACHHUA, a TAKKE A MO~
TBEP)KACHIA OOBEKTHUBHOCTH MOJIYYaEMBIX PE3YJIBTATOB.

10.4.6.3 OueHka prCKa BKIIOYACT B CEOS AHAM3 YACTOTHI HHUIIHUPY FOIHX
M TIPOMESKY TOUHBIX COOBITHIH, AHATIH3 HHTCHCHBHOCTH MPOSBICHHUS OMACHBIX BO3-
JCUCTBUH U MX MOCJICACTBHIH, a TAIOKE AHAIU3 HEOIPEIETICHHOCTCH Pe3yJIBTaToB.

Jlns aHam3a v OLCHKH YaCTOTHI COOBITHI, KAK MPABHIIO, MPHMCHSIFOTCS Clic-
AYIOIIHUE ITOAXOABI:

HCTIOIB3YIOTCA CTATHCTHUYCCKHE JAHHBIC IO ABAPUHHOCTH M HAJC)KHOCTH
TOIBOHBIX TPYOOIPOBOJAOB, AHAJOTHYHBIX IO KOHCTPYKUHH H YCIOBHAM 3KC-
LTy aTalliy PACCMATPUBACMOMY THILY,

TIPUMCHSIOTCA JIOTHIESCKHE METOIBI aHAM3A «IEPEBBEB COOBITHID HIIH «Ie-
PEBLEB OTKA30BY,

BBITIOJTHACTCA SKCTICPTHASA OLCHKA, YUYUTHIBAIOMAS MHEHHS CHCIHAUCTOB B
001acTH TPyOOIPOBOAHOTO TPAHCIIOPTA.

10.4.6.4 IIpu HeAOCTATKE CTATUCTHYCCKUX JAHHBIX, PEKOMEHIYETCS MpUMe-
HATb 3KCHEPTHBIC OLCHKH M METOABI PAHKUPOBAHUA pUCKA. [Tpu TakoM moaxome
paccMaTpuBacMble COOBITHSL OOBIMHO Pa3OMBAIOTCS IO BEITHYHHE BEPOSITHOCTH

139



H TSDKECTH MOCICACTBUH HA HECKOJIBKO I'PyNN (KATErOPHI, PAHIOB) C OLECHKOM
PHCKA IO COYETAHHMAM BEPOATHOCTH HACTYIUICHMS H TSDKSCTH, HAPHMED, C BbI-
COKOM, NMPOMEKYTOYHOH, HH3KOH M HE3HAYHTCILHOH CTemcHsiMH pucKa. Kax
MPABHJIO, BBICOKAS CTCIICHb PUCKA CUMTACTCS HEMPHEMIIEMOM, MPOMEKY TOTHAS
TpeOyeT BBINMOTHCHHUS KOMIUIEKCA pabOT MO CHIDKCHHIO CTEIICHH PHCKA, HU3KAS
TPU3HACTCA HpHeMHCMOﬁ, a HCBHAYUTCIbHAA MOKCT HC MPUHUMATECA BO BHHMA-
HHC (MPHIOKEHHUE 2).

10.4.6.5 AHamu3 nocneACTBHI aBapHii BKIIFOYACT B CEOS OICHKY BO3ACHCTBHI
HA JIOACH, OKPY KAMOIIY CpeAy M MMYIIECTBO TPETHHX JHL. AHAMH3 MOCICI-
CTBHH JOJDKCH YUUTHIBATH OLCHKH (PU3HKO-XUMHUCCKHX XaPAKTEPUCTUK ONACHBIX
BO3ACHCTBHH (T10YKapoOB, B3PBHIBOB, BHIOPOCOB TOKCHYHBIX BEIICCTB W T. IL.). Jlst
3TOr0 AO/LKHBI IPHMEHATHCS ANPOOHPOBAHHBIC MOJICIIH ABAPHIHBIX MPOLIECCOB H
KPHTEPHHU NOPAKEHUS OOBEKTOB BO3ACHCTBHS, BKIIFOYAS COOCTBCHHO ITOABOTHbIN
TpyOOIpOBOA.

10.4.6.6 OueHka SKOJIOTHYCCKOTO PHUCKA BKIIFOYACT B CEOSl pacyeT CICIyH0-
IIMX MOKA3aTeICH:

BCJIMYHHBI MAKCHMAJILHBIX PACUCTHBIX BHIOPOCOB TPAHCIIOPTHUPY EMBIX BPEA-
HBIX BCIICCTB B OKPY’KAIOMIYIO CPEAY, HX HHTCHCHBHOCTH M IPOJOJDKUTEIBHOCTH
TIPH aBapHAX HA Y4acTKax TPyOOIpoBOaa C yYETOM OCOOCHHOCTEH MPOXOXKICHHU
TPACChl, TEXHUUECKUX XaPAKTCPUCTHK H PEKUMOB SKCILTY aTALHH TPYOOIPOBOIOB
TIPY HOPMAJIbHOM PEXKHUME H IPH OTKA3aX CHCTEM KOHTPOJIA YTEUCK U CHCTEM aBa-
PHITHOTO OCTAHOBA MPOIECCA NEPEKAYKY;

TOOBBIC YACTOTHI NMPEBHIIICHUS 3aJAHHBIX BEIMUHNH 00BEMA YTCUKH (PEKO-
MCHIYETCA MPOBOAUTH pacueT Ha mpebiieHue 0,5 Tonubl, 50 ToHH, 500 TOHH U
5000 TOHH BpeIHOTO BEILECTBA),

CPEIHETOA0BbIC YaCTOTHI BO3HUKHOBEHHS! YTCUCK M BHIOPOCOB IPH HAPYILC-
HILIX TePMETHYHOCTH TPYOOMPOBOIOB IO BCEM IIPUIHHAM,

CPEAHHE BEIHYUHBI 00BEMA YTEUEK,

CpeIHHI CyMMAapHBIH 00bEM YTEUCK.

Pacuer MakCHMaTbHBIX 00OBEMOB YTEUCK BO BCEX PEKHMAX CICAYET COBME-
IATh C TUAPABIMYECKUMHI PacueTaMu TPyOOIPOBOIA HITH MMPOBOIUTH OTACIBHO C
HCIIOIb30BAHHUEM aIIPOOUPOBAHHBIX THAPABIMICCKUX MOJCIICH.

10.4.6.7 Ilpu OIEHKE PUCKA CIEAYET MPOBECTH AHAIH3 HEOMPEACICHHOCTH U
TOYHOCTH PE3yabTaroB. OCHOBHBIMH HCTOYHHKAMH HEONPEACICHHOCTCH SIBIIOT-
€S HEAOCTATOYHOCTh HH()OPMALMY IO YCIOBHAM IKCIUIYaTaALUH IIOABOJHOTO TPY -
60mpoBOJa, JAHHBIX O HAIC)KHOCTH MPUMEHIEMOTO 000PYIOBAHMS H KOMILICKTY -
FOIMX H3ACTHH, HATMYHE YEJOBCUECKOTO (DaKTOPa, a TAKKE MPEAMOIOKSHHS U
JIOIY IICHUS B MPHHATBIX MOACIIAX ABAPHHHOTO MPOLIECCa.
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AHanmu3 HEOIpEenEeIeHHOCTEH MPEACTABIICT COO0H MEPEeBOJ HCOMpPEaCICH-
HOCTEH MCXOZHBIX IAPAMETPOB M MPESANOIOKCHHH, HCTIONb30BAHHBIX ITPU OLICHKES
PHCKA, B HEONPEACICHHOCTH Pe3yabTaroB. [IpHYMHBI HEONPEACICHHOCTH JOJDK-
HBI OBITh HACHTH()HLUMPOBAHBI H MPEACTABJICHEI B PE3yJIbTaTaXx.

10.4.7 PexoMeHAANH 110 YMEHBIICHHIO PUCKA.

10.4.7.1 3axrOMUTENbHBIM TANOM aHAJIH3A PHCKA ABJLIETCS pa3paboTka pe-
KOMCHIAUUH N0 YMECHBIICHHIO PUCKA (YNPABICHHUIO PUCKOM).

YMEHBIIICHHE PHCKA MOXKET JOCTHIATHCS MEPAMH TEXHHYECKOTO OO opra-
HH3ALHOHHOTO XapaKTepa, MPHYEM B NEPHOA 3KCILTyaTallM{ MOJBOJHOTO TPyOo-
MPOBOZIA OPTAaHU3AI[MOHHBIC MEPOIPUATHSA B PAAC CIyYaeB MOTYT KOMIICHCHPO-
BaTh OIPAHUYECHHOCTh BO3BMO)KHBIX MEP IO YMEHBIICHUIO OMIACHOCTH.

Ipu pa3paboTke MEP MO YMEHBIICHAIO PHCKA CICAYET YUHTHIBATH HX d(dek-
THBHOCTH (BJIHSAHHE HA YPOBEHb OC30MACHOCTH) H BO3MOKHYHO OTPAHHYCHHOCTD
NPHBJIEKAEMBIX JJIA 3TOTO PECypcoB ((PMHAHCOBBIX M MATCPHAILHBIX). B mepByio
o4epeb JODKHBI PACCMATPHBATHCS MPOCTHIE M TPEOYIOIIE HAUMCHBIINX 3aTPar
PECKOMCHOAIINA H MCPBIL.

10.4.7.2 B mo6oM ciiyyae MEpbl, yMEHBIIAIOIIHE BEPOATHOCTh ABAPHH, JOJDK-
HBI HMETh IIPEUMYIIECTBA IO CPABHEHUIO C MEPAMU, YMEHBIIAFOMIHMH ITOCJICICTBHA
asapuii. Be10op Mep YMEHBIICHHS OTTACHOCTH UMEET CIICAY FOLUE TPHOPHTETHI:

.1 Mepsl, YMEHBIIAIONINE BEPOSTHOCTh BOZHHKHOBCHHS ABAPHHHOHW CHTYya-
LUH, BKIIFOYAFOIIHE:

MEPBI, YMEHBIIAOIUE BEPOATHOCTh BOSHUKHOBEHHUS 0TKA34;

MEPBI, YMCHBIIAIOIIUE BEPOATHOCTD NMEPEPACTAHKA OTKA3a B ABAPHUHYIO CH-
TyaIHIo,

MEDPBI, OTHOCAINHMECA K CHCTEMAM MPOTHBOABAPUIHOM 3aIUTHI X KOHTPOIL,

.2 MEpBI, YMCHBIIAOMIUE TSDKECTh MOCICACTBHI aBapuu:

MEPBIL, IIPETy CMaTPUBAOIUE H3MCHEHHUE KOHICIIUH WIIH KOHCTPY KLHHU IO -
BOJHOTO TPYOOIIPOBOJA, HAIPHMED, BBIOOP COOTBETCTBYIOIIECH TOIIIHHBI CTCHKH
TpyOONpPOBOIA, AHTHKOPPO3HOHHOM 3aIUTHI, H3MCHEHHE TPACCHI H JIP.

MEPHI, KACAIOIIUECS OPraHU3aLUH, OCHAIICHHOCTH M TOTOBHOCTH IPOTH-
BOABAPHUHBIX CITYKO.

ITpu paBHOIT BO3MOXKHOCTH peau3alyy pa3pabOTaHHBIX PEKOMEHIALMH MEep-
BOOYEPEAHBIMU MEPAMH OS30IIACHOCTH CJIy3KaT MEPBI MPEy IPEKICHHS aBAPHI.

10.5 METOJAbI ITPOBEJEHMSA AHAJIM3A PUCKA

10.5.1 Bri6op MeTOI0B MpOBEACHUSA aHAIH3Aa PUCKA HEOOXOAMMO MPOBO-
JUTh C YYETOM LETH W 33Ja4Y aHATH3a, BRIOPAHHBIX KPHTEPHCB MPHEMICMOTO
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pHCKa, OCOOCHHOCTEH MOABOTHOTO TPYOONPOBOAA, XapaKTepa BO3MOKHBIX
OIACHOCTEH.

JIOTDKHBI TAKOKE YUUTHIBATHCS HATTHYUE HEOOXOIMMOM M TOCTOBEPHOM HH(OP-
MAIMH, PECYPCHI, BhIIEIAEMbIE A1 IPOBSACHHS AHAIN3A, OTBIT H KBAIH (PUKAIIHS
HCTIOJTHUTENCH U IpyTrHE (PAKTOPBL.

10.5.2 MeToas! aHamM3a PUCKA AODKHBI OTBEYATh CICAYIOMUM TpeOOBa-
HUSIM:

OBITH HAYYHO H METOIMICCKH OOOCHOBAHHBIMH H COOTBETCTBOBATH OOIACTH
CBOCTO MPUMCHCHH,

JaBaTh PE3YJIbTAThl B BU/IE, KOTOPBIH MO3BOJBICT HAMIIY YIMHM 00pa30oM MOHH-
Marh XapakTep PUCKA, BHIPAOaTHIBATH U OLCHUBATH HAaHOOICE (DPEKTHBHBIC Ty TH
CHHKCHHA PHCKA,

OBITH IOBTOPSACMBIMH H IPOBEPSICMBIMH.

10.5.3 B oOmeM ciyyae, Ha CTaIMH HACHTH()MKADWMM OMACHOCTEH CIeay-
€T MMPUMEHATh OJMH HIH HECKOIBKO U3 MEPCUHCICHHBIX HI)KE METOJOB AHAIH3A
pucka:

MTPOBEPOUHBIH (ONPOCHBIH) JIHCT;,

«Uro Oyzert, ecim... 7,

KOMOHMHALMEO METOAOB. MPOBEPOUHBIHN JTUCT U «UT0 OyzeT, ecnu... 7,

aHAJIH3 OIACHOCTH M PabOTOCHOCOOHOCTH,

AHAJIM3 BHIOB M MOCICACTBHHA OTKA30B;

aHAJIM3 ICPCBBEB OTKA30B U COOBITHIA;

COOTBCTCTBYHOIIIUC 3KBUBAJICHTHBIC MCTOIBI.

Kparkue cBeieHUS 0 NEPEUUCICHHBIX METOAAX AHATH3A PHCKA H YCIOBHAX HX
MPUMEHEHHS PUBCACHBI B TPHJIOKCHHH 3.

10.5.4 PexoMeHaamuu mo BBIOOPY METOJOB AHAIH3a PUCKA I Pa3IHYHBIX
3TaNoB ACATEIPHOCTHU U ()y HKIIHOHUPOBAHHUS IIOABOIHOTO TPYOOIpoBoaa (IIpoeK-
THPOBAHHUE, TPACCHPOBKA, BBOA B YKCILTYATALHUIO M BBIBOJ, KCILIyaTaLlUsI PEKOHC-
TPYKIMSA) MPEACTaBICHSI B Ta0I. 10.5.4.

MeTtoasl MOTYT NPHUMEHATHCA OTACIBHO MM B JONMOTHCHHE IPYT K JPYTY.
KauecTBeHHBIC MCTOABI MOIYT BKJIKOYATh B ceOsl KOJIMYCCTBEHHBIC KPATCPHH
pHCKa, B OCHOBHOM, IO SKCIICPTHBIM OLIEHKAM C HCIIOJIb30BAHHEM, HANPUMED,
MAaTpPHULBI «BEPOATHOCTH-TSDKECTh IOCICACTBHI PAHKUPOBAHHS OMACHOCTH
(cM. mpunoxeHue 2). TToaHBIM KOIMYESCTBEHHBIM aHAMM3 PUCKA MOKET BKJIFOYATh
BCE YKA3aHHBIC METO/BI.
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Tabauma 10.5.4

Bun neAreIbHOCTH U (PYHKIMOHHPOBAHH A
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Ananus «Uto Oynmert, ecim...?» 0 ++ ++
MeTtoa npoBepoOYHOTO JIUCTA + 0 + ++ +
AHaJIH3 OTMACHOCTH U PaboTOCIOCOOHOCTH ++ 0 + + ++
AHaJIu3 BUAOB U MOCJIEICTBUH 0TKa30B ++ 0 + + ++
AHaH3 epeBheB 0TKA30B U COOBITHIH ++ 0 + + e
KonudecTBeHHbIH aHAINA3 pUCKA ++ ++ 0 + ++
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IIPHJIO)KEHHE 1

PEKOMEHJAIIMU [10 OBECITEYEHUIO
HAJEKHOCTU U BE3OIIACHOCTH
INOABOAHBIX TPYBOIIPOBOJAOB HA MOPCKOM I'PYHTE

1 OBIIUE NOJOXEHUA

1.1 Ilpu CyImecTBYIOMEM YPOBHE TEXHHYECCKOTO PA3BUTHS MOJBOJHOTO TPY-
OOIPOBOIHOTO TPAHCHOPTA HEBO3MO)KHO HCKJIFOUHTH BEPOSTHOCTH €TO MOBPEXK-
JICHUH B IIPOLIECCE CTPOUTEIBCTBA M HKCILTYATALUH MO PA3IMYHBIM npuauHaMm. K
OCHOBHBIM H3 HHX MOKHO OTHECTH:

BHOPALMIO M NEPEMEIICHHE TPyOOMpPOBOIOB MO ACHCTBHEM T'MAPOIHHAMU-
yeckux (paxkTopos;

MEXaHHYECKUE MOBPEIKICHUS TPy OONPOBOAOB M MX MOKPBITHH SKOPAMH, TPa-
JaMH, BOJIOKY IIAMH, KHJISIMH CyZIOB, JICIOBHIMH 00Pa30BaHUAIMH H 1P.;

BHEIIHIOK M BHYTPCHHIOIO KOPPO3HIO (CM. pasz. 7);

HEYJIOBJIETBOPHTEIBHY ) OAJUIaCTHPOBKY TPyOOompoBoaa (cM. pasa. 6);

JIe(eKThI CBAPKH OCHOBHOTO MaTrepuasia Tpyoomposoaa (CM. pasa. 5);

MOTEPI0 YCTOWYHBOCTH MOABOAHOTO TPyOOmpoBoaa (CM. pasa. 3);

TIPOBHCAHKE TPYyOONPOBOA B PafOHE Pa3MBIBA JOHHOTO IPYHTA;

HEJOCTATOYHBIH KOHTPOJb COCTOSIHHS MOABOJHBIX TPyOOIPOBOAOB IIpH
CTPOUTEIBCTBE M 3KCILTyarauu (CM. pasz. 9).

OCHOBHBIMH BHIAMH TMOBPEKICHUH NMOABOAHBIX TPyOOIPOBOAOB SABIAIOTCS
Pa3pbIBbI U TPEIMHUHBI 0 OCHOBHOMY METAJLTY TPYOBI H IIO CBAPHOMY IIBY, CKBO3-
HBIE KOPPO3HOHHBIE CBUINH, HETUIOTHOCTH COEIMHEHHM, YTOHCHHE CTCHKH TPYOBI
[0 HETOMYCTHMBIX MPESACIOB B MECTAX MCTHPAHHUS O IPYHT, HHTCHCHBHBIC KOP-
PO3HOHHBIC U3HOCHI, BMATHHBI, HAPYIICHU CIUIOIMHOCTH 3aIIHUTHBIX HOKpBITHfI
u ap. HanOompImMu moCieACTBHSAMHE IIOBPSKIACHHH MOIBOIHBIX TPYOOIPOBOIOB
SIBJSFOTCSL YTEUKH M ABAPUIMHBIC BBLUIHBBI H3 HUX HE(PTH H HE()TENPOIYKTOB, KOH-
JICHCATa, TA30B M COKW)KCHHBIX ra30B IPH HAPYICHAH TEPMETHYHOCTH.

1.1.1 Pa3MBIBBI TPyHTA MOX TPyOOMPOBOAOM MOTYT OBITH OOYCIIOBICHBI 3PO-
3HOHHBIMH MPOLICCCAMH, BHI3BAHHBIMH JACHCTBHEM BOJIH M TCUCHHH, mepeopmu-
POBAHHEM JHA, YTO MPHBOJHMT K MPOBHCAHHIO TPyOONMPOBOAOB HA Yy4aCTKaxX 3HA-
YHTEIBHOU MPOTSHKEHHOCTH. [10 TeM e IPHYHHAM BO3MOXKHO 00PAaTHOE ABICHHE
— 3aHOC TPyOOMPOBOAOB, VIOKCHHBIX MOBESPX JHA WM B TPAHIICIO O€3 3aCHINKH.
Tox BIMSHEEM PAa3MBIBA IECYAHOTO (MOJBIKHOTO) TPYHTA 0CAKa TPyOOIpoBoaa

144



CO BPEMEHEM MOXKET YBCIHUHBATECS, IIPOM3OMIACT caMo3ariyOsicHue Tpy 6ompo-
BOZIa B MOPCKOE JTHO H TTOBBIICHAC €T0 YCTOWYHBOCTH B IPYHTC.

Ha nmioTHOM KeCTKOM HMIIM CKAJHCTOM TPYHTC MOABOAHBIC TCUCHHUA MOTYT
TIPUBECTH K IONEPEYHOMY NMEPEMEIIECHHIO TPyOOHPOBOAA H K AOTOIHHTEIHHBIM
HM3THOHBIM HANPSDKCHUSM.

O6t1ekaHue TPyOOIPOBOA, YIOKCHHOTO IOBCPX AHA, CO3JACT 30HY MOBBI-
LICHHOTO JABJICHUA 32 TPyOOIPOBOAOM (II0 HANIPABJICHHUIO TEUCHMs). B 310l 30HE
KACaTCIThHBIC HANPSDKCHUA 0 CPABHEHHMIO C COCCIHHMH YYACTKAMHE yBCIHYHBA-
I0TCA. 3a CUCT IIepeTaa AaBICHHA TPOUCXOMUT AKTHBU3ALMS IIPOLECCOB Pa3MBIBA
TPYHTA B paifOHE YKIAAKH TPyOOIpoOBOaa.

1.1.2 Ha yuacrtke, rae TpyHT IOx TPyOONPOBOJOM pPa3MBIT, MOCICAHHN HC-
IBITHIBACT 3HAYUTEIBHBIC IO BEIMUMHE CTATHUCCKUC HANMPSDKCHHUS OT JCHCTBHSA
BHYTPEHHETO JABICHHUA, COOCTBECHHOTO BECA, CHIIBI JJOOOBOTO COMPOTHBICHHSI
TIOTOKY, THIPOCTATHYECKOTO JABJICHHS H JMHAMHYECKHE HANPSDKECHHSA OT 3HAKO-
TICPEMECHHBIX THAPOIUHAMHUYCCKHX CHJI, BHI3BIBAIOIIMX KOJCOAHHUS (BHOPALMIO)
TpyOompoBoaa.

1.1.3 OgHO¥ 13 IPHYKH Pa3MBIBOB JHA B PAOHE MPOKJIAIKH TPyOOMPOBOIOB
MOKET CIIY)KHTh BO3ICHCTBHEC MOLIHBIX MOTOKOB BOABI OT PA0OTAIOIIETO ABHKH-
TEJIA CYA0B Ha MEJIKOBOAbE. OMACHOCTh TAKOTO BO3ACHCTBHUS BO3PACTACT C YMCHbB-
HICHHEM 3aIacoB IIyOHHBI MO THHILEM CYIHA H YBSIHYCHHEM MOIIHOCTH CyAO-
BOTO JBIDKHTCILA.

1.1.4 3HAYHTEIBHYIO OMACHOCTD AJISI MOABOAHBIX TPYOOMPOBOAOB, OCOOCHHO
HA MEJIKOBOJHBIX YUACTKAX, H B PAHOHAX CO 3HAYMTCIBHBIM KOJCOAHHEM YPOBHS
BOJIBI, PEICTABIIAIOT MEXAHHUCCKHC OBPEIKACHHAS TPyOOIIPOBOIOB M HX IOKPBI-
THH AKOPAMH, KHIAMH CYZOB, TPaJIaMH, BOJOKY IIAMH, JICAOBBIMH 00Pa30BaHHAMH
H IPYTHMH OOBEKTAMH.

1.1.5 B peruoHax, akBarOpuu KOTOPBIX 3HAYUTEIHLHOE BPEMS I0Ja MOKPHITHI
JIBAOM, HAHOOJBIIYIO OTMACHOCTH AJISI IOABOJHBIX TPYOOIPOBOAOB MPEACTABIIOT
nenoBsie 00pa3oBanna. OHH OTIMYAOTCS OOJNBIIMM Pa3HOOOpa3HEM, H3MECHYH-
BOCTBIO CBOMCTB H MOTYT CyIIECTBOBATH B MIOOBIX IPOSABICHHAX: POBHBIA A,
NG C IIYTO# MO HHM, TOPOCHI, CTAMYXH, ailcOcpru. Pa3HbIe BHIBI JICAOBBIX 00-
Pa30BaHHH OKA3BIBAIOT PA3HOEC BIMSHHC HA KOHCTPYKUHH TPyOONIpPOBOAOB IPH
MOHTAXE U B SKCIUTY aTalUH.

ITo MakcuManbHOH TONIWHE NPUNAHHOTO M ApeH(yOmero poBHOIO JbJa
Je0BBIE 00PA30BaHUA MOXKHO PAa3NENIUTh HA YCTHIPE KATETOPHH: JETKHE — 10
30 cmM, cpeanune — 10 100 cM, Tspxensie — 70 200 CM 1 O4YEHB TsDKEJbIe — Ooee
200 cMm. Toraa Bce MEpCHECKTHBHBIC HA HE(TEra30HOCHOCTh aKBATOPHH MOpEH
Poccun MOXKHO Pa3AeIuTh HA AT KaTeropuii (Tadn. 1). CieayeTr OTMETHTS, 4TO
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JEASHBIC MOJA POBHOH TONMINIMHBI B POCCHHCKHUX MOPAX HAOMIOZAIOTCA JATICKO

HC BC3IC.
Tab6auma 1
Kaaccuduxaipis nepclieKTHBHBIX Ha HepTera3oHOCHOCThL aKBaTopHii Mopeii Poccum
]
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528 =2 2 3 g
4 g ©w 3 =
[ryOuHbI MOpsi, M 30 —-200 70 —330 15-100 0-10 50-150
JlenoBble ycaoBUA Jlerxue Jlerxue, CpenHue, OueHb QOueHb
cpeqHHe TSDKEJIbIS TSDKEJIbIS TsDKeJIbIe
CpeaHss NpogoDKUTEIIb- 0-2 0-2 3-9 9-10 9-10
HOCTS JIS0OBOTO IIEPHOA,
Mec.

AHaym3 Ce30HHON H3MCHIMBOCTH KMHEMATHUCCKUX M MOP(OJIOTHYCCKAX Ta-
PaMETPOB JICASHOTO MOKPOBA AKBATOPHIH MECTOPOXKICHAN HE()TH U Ta3a apKTHIC-
CKHMX H JATbHEBOCTOMHBIX MOpeH POCCHH MOKA3BIBACT OTCYTCTBHE MX AHAJIOTOB B
MHPOBOH MPAKTHKE.

1.1.6 Cpenun AMHAMHYCCKHX SBICHUH, HMEIOMMX MCCTO B MOPCKOM JICISHOM
MOKPOBE, 0C000€ MECTO 3aHHMAIOT KPYITHbIC JICAOBbIC 00PAa30BAHHU, KOTOPHIC PH
B3aUMOJCHCTBHH C MOPCKUM JTHOM MOTYT MPHBECTH K CTO 3K3APALHH TOPOCAMH,
CTaMyXaMH | Peke aicOepramu.

BeposATHOCTD 3K3apanii MOPCKOTO JHA JICTOBBIMA 00Pa30BAHHAMHE, BO3MOXK-
HOCTb MOSBJICHHUA KOHIICHTPHPOBAHHBIX JOMOJHUTENBHBIX HATPY30K HA MOJABOM-
HBIC TPYOONMPOBOABI OT CTAMYX M OCCBIOMX HA TPYHT aliCOCPTOB MOTYT OKa3aTh
OTIPEICIIAIONICe BIMAHAC HA BHIOOP TPAcC TPyOOMPOBOMOB, MX KOHCTPYKIHIO,
BEJIMYMHY 3anIyONICHHS B MOPCKOE JHO, CE30HHBIC CPOKH BEACHHS MOHTAXKHBIX
paboT, a TTIAaBHOE — HA 0C30MACHOCTh MOCTPONKH M SKCILTyaTAIHH.

1.1.7 HeopauHapHbIi MpoIeCC MPSACTABIACT COOOH SIBICHHE PA3MBIBA MOP-
CKOTO JTHA BOPOHKAMH TaJbIX BOA. BOpPOHKH pa3MbIBa MPEACTABISIOT COOO0I Kpa-
TEPbI, CPOPMHPOBAHHBIC HA MEJIKOBOAHBIX Y4ACTKAX AHA. PeUHBIC H TAJBIC BOMEI,
CTCKAIONIHMC BCCHOM NMPH TASHHUH CHETA HA MOBEPXHOCTH HMPHUINAS, YCPE3 HMCIO-
LIMECS MPOMOHHbBI MPOHUKAOT MOA JISA U YCTPEMILIIOTCA C OONBIIOH CKOPOCTHIO
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BHH3 110 BEPTHKATH. 32 CYET CHJI HHEPIMH U IPABUTAIIMH IOTOKH STHX BOX 3aKpPy-
YHBAFOTCS M PA3MbIBAIOT BOPOHKH B THE MOPS DIyOHHOM B HECKOIBKO METPOB.

Camu 1o ceOe BOPOHKH Pa3MbIBa ONTACHOCTH I TTOABOIHOTO TPyOOMpPOBOAA HE
HPEICTABIIIFOT, HO OTOJILA TPYOOIPOBO, OHH CIIOCOOCTBYFOT OMIACHOMY IPOBUCAHMIO
H CO3A0T YCIIOBHA YA3BUMOCTH TPy OOIIPOBOIA CO CTOPOHBI JISAOBBIX KHIIEH TOPOCOB
H CTaMyX, a IPU HAJTMYUH OTKPBITBIX BOJ — KOPEH U APYTHX HHOPOTHBIX OOBEKTOB.

1.1.8 3HaunTeIbHBIE ITOMAIN APKTHYECKUX MOPEH HAXOAATCS MOX MEP3JIbI-
MH TPYHTaAMH C PAa3THYHBIMH TCOKPHOJIOTHYESCKHMH yCIoBUsMH. [Ipu mpoxkiag-
K& B 3THUX TPYHTaX TPyOOMpPOBOAOB, TPAHCHNOPTHPYIOLIMX YIJICBOAOPOABI IPHU
TEMIIEPaType, MPEBBINAIICH TEMIEPATYPy OKPYKAKOIIUX MEP3JIBIX TPYHTOB,
MOCNICTHUE HAYUHAIOT OTTAMBATh M OCEAATh. JTO MOXKCT NMPHBCCTH K OTOJICHHUIO
TpyOONpPOBOIA, COMPOBOYKAAIOIEMYCSI BOBHUKHOBCHHCM JIOTIOJHHUTCIBHBIX Ha-
MPSDKEHUH B TPYOE M APYTHX COMYTCTBYIOIUX OTPHIATEIBHBIX SBJICHHH.

JInst MPOTHBOCTOSHHS MCPCUMCICHHBIM HCTATHBHBIM SIBIICHHSIM BBIOOPY Be-
JTHYHHBI 3arTyONncHUs TPy OOMPOBOAA B MEP3JIbIil TPYHT AOJDKHO MPCAIICCTBOBATH
YETKOE TEXHUKO-IKOHOMUYECKOE 0OOCHOBAHHUE, A TAKKE JOJDKHBI ObITh IIPHHATHI
JOMOJTHUTCIBHBIC 3AIIUTHBIC MCPHIL. K Takum MCpaM, HAIPUMEP, MOKHO OTHECTH
TIPUMEHEHHE TPYO C MOIIHOM TEIUIOM30JLILMEH (TOMIIHHON B HECKOIBKO CAHTH-
METPOB), 3aKPBITOH 3aIIMTHBIM METAJUIMYCCKHM KOXyXoM. IIpm OTHOCHTEIBHO
HEOOIBIION NPOTSLKCHHOCTH YYACTKOB C MEP3JIbIMH IPOCATOYHBIMH IPYHTA-
MH BO3MOYKHO PACCMOTPCHHC BAPHAHTA WHXKCHEPHOM 3aIUTHI TPyOONpPOBOIA,
TIPEAy CMAaTPHBAIOIIETO COBMELICHHYIO B OHOH TPAHIIEEe MPOKIAAKY OCHOBHOTO
TpyOONpPOBOIA U COIMY TCTBYIOMIETO TPyOOMPOBOIA — CITy THHKA MAJIOTO JHAMETPA,
HMEIOIIETO OTPULATEIBHY IO TEMIIEPATY Py.

1.1.9 B peruoHax ¢ MOBBIICHHON CEHCMUYECKON AKTHBHOCTBEO MOTYT IPO-
HCXOIMTh CIBHIOBbIC SBJICHHS IPYHTA, 0COOCHHO MO HAKJIOHHBIM CJIOSM, 00pasys
Jedopmarmy noBepXHOCTH JHA. OOPa30BAHUE Iy HAMH MOKET TAKXKE TIPHBECTH K
00IBIIMM PA3MBIBAM JHA U YBEIHUCHUIO THAPOCTATHUCCKOTO JABICHUS HA TPY-
651. [TosTOMY IpH BEIGOPE TPAcCHI TPy OOMPOBOAA HEOOXOAUMO MPOBOIUTE AHATIH3
re0JIOTHYECKOTO CTPOCHHA IPYHTOBOTO OCHOBAHUS U TCOAMHAMHYCCKHX PHCKOB.

2 SALIMTA NOJABOJHBIX TPYBOIIPOBOIOB )
OT THIPOANHAMHAYECKHX H MEXAHHYECKHX BO3IEMCTBHIA

2.1 O6mue TpedoBaHmst

2.1.1 JIna obecneyeHUs 3aIMThI MOABOAHBIX TPYOOMPOBOAOB OT MOBPEXK-
JeHHA, uX OecrepeOoifHOH 1 Oe30macHOH paboThl BO3MOKHO NMIPHMEHEHHE Pa3-
JIMYHBIX CIIOCOOOB, OOIBIMMHCTBO M3 KOTOPBIX HEOOXOAUMO MpopadoTars eue Ha
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CTaOUAX MPEIICKHU3HOTO M 3CKM3HOTO MPOEKTHPOBaHHA. K HUM MOYKHO OTHECTH:
PE3EePBUPOBAHHKE, BBEICHUE OTPAHMUCHIH HA MHHUMAJIBHO JOIYCTHMOE PACcCTOS-
HHE MEKIY MAPANICIbHO MPOKJIAABIBACMBIME HUTSIMH TPYOOIPOBOAOB, YKIAIKY
B TPAHIICKO C MOCICAYIOMEH 3aCHITKOHN, YKPEIUICHHE JHA B MCIIKOBOTHBIX, IPH-
OOHHBIX 30HAX H OCPETOy KPETUICHHE B PAHOHE IICPEXOIHOTO YYaCTKA TPYOOIpOBO-
J1a, TOABEPKCHHOTO HAUOOIBIIEMY BOJIHOBOMY BO3ICHCTBHIO.
2.2 PezepBupoBanue
2.2.1 JIna obecneueHHs HAAEKHOCTH TPAHCHIOPTHOH CHCTEMBI JOIyCKACTCS
Ppe3epBHPOBaHHE MOABOIHOTO TPYOOIIPOBOIA Iy TEM MPOKIAIKH PS3CPBHOH HUTKH
napaJuieIbHO OCHOBHOM. Lleecoo0pa3HOCTh Pe3epBHPOBAHIS JOKHA OBITH MOA-
TBEPIKICHA COOTBETCTBYIOIIMM TEXHUKO-YKOHOMIYIECKHAM 000CHOBAHHEM.
2.3 Paccrosinie MeRAY Napa/LIeIbHBIMIA HUTKAMHI TPY0OIIPOBOI0OB
2.3.1 IpaBuibHBIA BBIOOP PACCTOSHHS MEXIY IMAPAJIICIBHO MPOJIOKSHHbI-
MH TPyOONIPOBOJAMH B 3HAYHTEIBHOU CTCIICHH 00€CIIEUHBACT OE30MACHOCTD IKC-
IUTyaTalMy HOJBOJHOTO TPYOOIpoBOAa H OecrepeCOMHOCTh TPAHCTIOPTUPOBKH
pabounx cpen. PaccTosHue MexAy NapaUICIbHBIMH HHUTKAMH TPYOOIPOBOIOB
OIIPEIEIIAETCS, UCXOMS U3 YCIOBUH, ITPU KOTOPBIX aBapHs HIIH KaTacTpoda 0THOTO
TpyOOIpPOBOJAa HE MPUBOJUT K BBHIXOAY M3 CTPOS ONMMKAMIIETO MapajuieIbHO WY -
IIETO APYTOoTO TPYyOOTmpoBOIa.
2.3.2 B ob0mem ciayuae, pacCTOSHHE MEXAY NApaJUICIbHBIMH HUTSMH IOJ-
BOIHBIX TPYOOIPOBOJOB CIEAYET HA3HAYATH, MCXOMS M3 HIKCHEPHBIX TCOJIOTH-
YECKUX U THAPOJIOTHYECKUX YCIOBHH, pe)KUMOB PabOTHI MO 0OOPYIOBAHUIO TOA-
BOJHBIX TPAHIICH (€CIM MPEAy CMOTPEHBI), YA00CTBA YKIAIAKH B HEX TPyOOMpPOBO-
J0B, COXPaHHOCTH MPOKJIAABIBACMOIO TPyOONMPOBOJA B CIIy4ac aBapHH HA Mapall-
JIEIBHO YJIOKCHHOM TPyOOompoBoae. B mo0oM ciyyae, MEHHMAIBHOS PACCTOSHHC
MEXIy NapaUICIbHBIMA HUTAMH IOJBOJHBIX TPYOOIIPOBOIOB JOJDKHO COCTABIIAT!
JUI Ta30IPOBOJOB, 3arIyOIIEMBIX B MOPCKOE THO:
30 M — mpu auamerpax A0 1000 MM BKIIFOUHTEBHO;
50 M — mpu muamerpax 6omee 1000 mMm;

JJI Ta30IIPOBOJOB, MPOJIOKCHHBIX MTOBEPX MOPCKOIO JHA:
100 M — mpH BCEX 3HAYCHUAX THAMETPOB.

Jna Hedre- m HEPTENMPOAYKTONMPOBOJAOB 3TH PACCTOSIHHS MOTYT OBITH TAKUE
K€, KaK W I Ta30mMpOBOAOB, a IPH AOCTAaTOYHOM OOOCHOBAHHH M C COTJIACHS
Peructpa oHH MOTYT OBITH YMEHBIICHBL.

2.4 3arutyosienne TpyOOTIPOBOAOB B TPAHIICIO C MOCJICYIOIIEH 3aCHINTKOM

2.4.1 D((pexTUBHON MEPOH 3aIUTHI MOJBOAHOTO TPyOONMpPOBOAA OT paspy-
IIAOIET0 BO3ACHCTBHUS BOJIH, TCUCHHUH, IITOPMOB, JIEAOBBIX 00pa30BaHHi, MEXa-
HHYCCKUX MOBPEKICHUH SAKOPAMH, TPAJIAMH, BOJOKYIIAMH H T. IL. ABJSICTCA 3a-
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DIyOJIEHHE €T0 B TPAHIICHO C MOCIICAYIOMEH 3aChIKOH. JTO BEChMA TPYAOEMKOE
H JIOPOTOCTOSAIIEE MEPOIPHATHE, CBA3AHHOE C MPOBCACHUEM OONBIIOro 00BbeMa
MOJBOMHBIX 3¢MJISTHBIX paboT.

2.4.2 Heo6x0auMOCTh U CTEHCHB 3aIIyOJICHHS TPYOOIPOBOAA ONPESACIIIOTCS
THAPOTCOJIOTHYCCKIMHE YCIIOBHSMH PETHOHA, BEPOSTHOCTBHIO MOBPSKICHHUS TPY-
60ompoBOa B pe3yIbTaTe BHCIIHUX H BHYTPSHHUX BO3ICHCTBHMN, SJKOHOMHICCKH-
MH COOOPaKCHUSIMH.

Ha menxoBoabe, 0COOCHHO IMPH BEPOATHOCTH MOSBICHHUA JISAOBBIX 00pa3oBa-
HUH, 3an1yOeHue TPyOOnpOBOAOB 003aTeIbHO. YKIIAIKa NOABOIHBIX TPYOOIPOBO-
J0B Oe3 3aryOneHns i 6e3 3aChINKH BO3MOYKHA JIMIIb IIPH OOJIBIIHX [yOHHAX, Of1-
HAKO B MPHOPESKHBIX 30HAX 3IECh TAKKE CICAYET OCYMECTBIATH 3arIyOICHHE TPY-
601mpoBo0B. OTHOCHTEIIEHO OE30MACHBIMI MOKHO CUHTATh TIyOHHSBI OT 25 — 30 M
u 6o7ee. MeHbIHe rTyOUHBI TpeOYIOT 0c000T0 paccMoTpeHusL. [Ipu 3Tom Hanboee
HAJEKHBIM OYyZIET TO PeLICHHE, KOTOPOE OCHOBBIBACTCS HA CAMOM TINATEIIEHOM M3y -
YCHHUH PaifOHa TPACCHPOBKH TPYOOHMPOBOAA TS KAXKIOTO KOHKPETHOTO CIIy4asL.

2.4.3 3arnyOneHue TpyOOMPOBOAOB B MOPCKOE JHO OCYINECTBIIIIOT OOBIMHO
MyTeM VKJIAIKA B MPCSIBAPUTEIGHO BHIKOMAHHBIC HIHM IOJYYCHHBIC Pa3MBIBOM
TpaHmen. Pa3paboTka CKaIbHBIX TPYHTOB JOIYCKACTCS KaK CKAJIOAPOOHTEIbHBI-
MH YCTPOMCTBAMH, TaK U B3PBIBHBIM CIIOCOOOM, /I YEr0 HEOOXOJMMO COTJIaco-
BaHHE 3TOH TEXHOJOTHH C HAJ30pHBIMH Oopranamu. [IpoekTHbi mpouis TpaH-
IICH YaIe BCCTO MPUHMMACTCA B BUAC Tpamciuu. TpeOoBaHHs K 00yCTpOHCTBY
TPAHIICH U BHIOOP OCHOBHBIX TCOMETPHYESCKUX MAPAMETPOB (KPYTH3HA OTKOCOB,
LIMPHHA TPAHIICH, PACCTOSHHC OT OOKOBOM MOBEPXHOCTH TPYObI A0 KAOCIs CBA3H
U T.IL) C y4eTOM CBOOOZHOTO IPOXO/a BOA0JIA3a I OCMOTpPa TPyOOIpoBoaa mo-
Cle YKJIaAKH B TPAHIICK), 00BEMOB JOHHBIX HAHOCOB, JHAMETPOB TPyOOIpoBOaa
M BEJMYHHBI 3ar71y OJICHHUS MPHBOAUTCA B TEXHUYECKOM IPOCKTE.

2.4.4 BOo3MOXXHO HHOTZIA OCYIIECTBITH 3aniyOieHue TpyOOmpoBOIOB IOCIIE
HX YKJIAJKH Ha THO C IOMOIIBIO TPYO03arTyOUTEIbHBIX CHAPSIIOB HIH APYTHX CIe-
IUATBHBIX MEXaHH3MOB. Tpy0o3arayOuTeNbHbIC CHAPAAB! HCIOIb3YIOT NPH BO3-
MO>KHOCTH IPEIBAPUTEIIFHON YKJIAIKH TPYOOIPOBOAA IO €CTECTBEHHOMY pebe(y
JIHA C TOMyCTUMBIMH PAJHyCAMH U3THOA M IPH OTCY TCTBHH CKAJIbHBIX IPYHTOB.

2.4.5 Tlpu HanW4MH JEAOBOTO MOKPOBA HA MEJIKOBOJALEC TPAHINES MOYKET
TIPOKJIAABIBATHCS MEXaHH3MOM, OCYLIECTBILIIOIMM CBOIO pabOTy uyepe3 OTBep-
CTHS BO JIbAY.

2.4.6 Poct riiyOuHBI TpaHmeH TPeOyeT MPUIOKCHHS BCE OOMBIIHX VCHIIHIA,
TO3TOMY TIyOOKHE TPAHINCH CICAYET MPOKIANBIBATE 3a HECKONBKO IMPOXOMOB.
AJTBTCPHATHBO# 34CCh MOMKET CIIyXKHTh PHIThE 00JICE Y3KHX TPAHIICH C YKPEIIe-
HHCM HX CTCHOK OT BO3MOXXHOIO 06py]l[CHI/I}I MCPCABUIKHBIM IIIATOM.
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2.4.7 TpyOompoBOaBI, YIOKCHHBIC B TPAHILICH, 3aCHINAIOTCA TPYHTOM A0 MPO-
€KTHBIX OTMETOK, YCTAHABIUBACMBIX C YUYETOM IPEAOXPAHCHHUS TPyOOIPOBOAOB
OT BCAKOTO PO/Ia MEXAaHUYCCKUX BO3ACHCTBHH. YIOKCHHBIN HA THO TPAHIICH H HC-
TBITAHHBIH TPYOOMPOBO MEPET 3aCHINKOM JODKSH OBITH OCMOTPEH BOXOIA30M.

B npomnecce BOIOIA3HOTO 00CICIOBAHMS ONPEACIIFOTCS:

JIOKAJIBHBIC TIOAMBIBBI (Pa3MBIBBI), MPOBHCAHKSA H CIBHTH TPyOOIPOBOAA 1O
OTHOIICHHIO K IMPOCKTHOH OCH TPACChI, OTKJIOHCHHA OT IMPOCKTHBIX OTMETOK;

HApyIICHUS BHCITHUX AHTUKOPPO3HOHHBIX MOKPBITHH,

HApPYLICHUS LICTOCTHOCTH CIUIOIIHBIX OAJUIACTHBIX MOKPHITHH M NPABHIIb-
HOCTb PacTONIOKEHUS OAJUTACTHBIX TPY30B HAa TPy OOIpOBOAE.

Mecrta 00Hapy KCHHBIX A¢(EKTOB 0003HAYAKOTCS Oy HKAMH W NPUHHMAKOTCS
MEPBI 1O JIMKBHJAIMH 3THX JC(EKTOB.

2.4.8 Tlocne yxnaakd MOABOAHBIC TPYOOMPOBOABI 3aCHIMAIOT IO OTMETOK,
MPEyCMOTPEHHBIX TCXHAYECKUM 33JaHHEM. TOMNIMHA CJIOA TPYyHTA HAX TpY-
60mpoOBOIOM JA0JDKHA OBITH HE MCHEE IPOCKTHOH MITH NMPEBHIIIATH IPOCKTHYIO HE
6oee yeM Ha 20 cM.

Cnoco0 3achINKH TpaHIIEH BHIOHPAIOT B 3aBHCHMOCTH OT IPOM3BOACTBA pa-
00T B 3UMHUIT W JICTHUH MEPHOBI, ITHPUHBI TPAHIIECH, ITyOHHbBI BOJIBI, CKOPOCTH
TEYCHHSI H 00bEMOB 3 MJLIHBIX PA0OT.

Ecmm mo (pm3uK0-MEXaHHYSCKUM CBOWCTBAM MCCTHBIM TPYHT HE MPUTOACH
JUTSL 3aCHINKH, TO €10 3aMEHSIOT MPHBO3HBIM. MHOTIA, IPH COOTBETCTBY FOIMUX YC-
JOBHAX, JUIA 3aCBHIIKK TPAHIICH ¢ TPyOOIPOBOAAMH HCHOMIB3YIOT SBJICHHE 3aHOCA
TPH TECYAHBIX HAHOCHBIX TCUCHHAX (cM. 1.1.1), a Taroke Jia CaMO3armoTHCHHS
BOPOHOK pa3MbIBa (cM. 1.1.7), 4TO MO3BOACT 3HAYUTECILHO CHU3UTH CTOUMOCTH
TOABOIHBIX 3€MJITHBIX PA0OT.

2.4.9 B HCKIIOUUTCNBHBIX CIyYasIX, €CAM 3arIyOJeHHE MOXBOXHOTO TPY-
601'[p0B0,H3 OKa3bIBACTCA HCOKOHOMHUYHBIM, d MPOTHKCHHOCTh MOABOAHOIO MEPE-
XO0Z1a OTHOCHUTEIBHO HEOOIBIIOH, TOABOIHBIN TPYOOIPOBO MPUTPY KAKOT MEIIKA-
MH C IECKOM, KAMCHHON HaOPOCKOH, MaTpacaMy Pa3/IMYHbIX TUIOB, HOKPHIBAIOT
TIOTUMEPHBIMU IIUTAMH, JKSI€300€ TOHHBIMH IUTHTAMU U HX COYCTAHUSIMHU.

2.4.10 JIna obecneyeHHa O€30MACHOCTH HHOLAA TPACcCy MOABOAHOTO TPY-
00ompoBOJa MEPEHOCAT B 30HY € 0oee OIaronpHATHBIME YCIOBUAMH TSI CTPOH-
TCJIBCTBA U SKCIUTYATALHH, XOTSA 3TO H MOKET MPUBCCTH K YBETHUCHUIO MTPOTSLKCH-
HOCTH M CTOUMOCTH TPyOOIpoBOA.

2.4.11 B mo0oM ciayuae A7 OpeIeICHAS TPACChI TOABOIHOTO TPyOOmpoBoaa
U HEOOXOAMMOM BEIUYHHBI €TO 3arTyOncHusI TpeOyeTcsa MPOBEIACHUE BCECTOPOH-
HHUX HCCJICIOBAHUM IPEANOIAracéMoro padoHa MpOKIaaku TpyOomposoma. OHu
JIOJDKHBI BKJIFOYATh TINATEIbHOE H3Y4YEHHE penabeda AHA, IIyOMH, COCTaBa IOH-
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HOTO TPYHTA, CTATHCTHYCCKUX JAHHBIX O BCTPE, BOJHCHUH, TCUCHUH, TOKATBHOM
nepe(POPMUPOBAHUH TIOBEPXHOCTH JHA BO BPEMEHH, IIPOAOILKUTEILHOCTH JICI0-
BOTO TICPHOIA, TUHAMHEKE JIEIOBOTO MTOKPOBA, 0COOCHHO KPYIMHBIX JICIOBLIX 00pa-
30BaHui. HeoOxoamMo Takke 3HaTh MECTHBIE OCOOCHHOCTH — HATHYHE MEP3TIbIX
TPYHTOB TIOJ MOPCKHM JHOM, BEPOATHOCTH TEIIJIOBOTO BO3ACHCTBHSA, TPAHCIIOP-
THPYEMOTO MO TPyOOIMPOBOIAM IPOAYKTA HA MEP3TbIE IPYHTHI, 00pa30BaHHE BO-
POHOK Pa3MbBIBA JOHHOIO I'PYHTA H Jp.

2.4.12 JKeCTKOTO HOPMHPOBAHHS BEIMUYMHBI 3arayONCHHA MOABOIHOTO TPY-
00MmpoBOJA HET U, B MPUHIMIIE, OBITH HE MOMKET. B Ka)KA0M KOHKPETHOM CIIydae,
JUISL KOKJOTO KOHKPETHOTO TPYOOMpOBOIa BOIPOC O €TI0 3aIUTe H OOCCIICUECHHH
0e30I1aCHOCTH JKCIUTYaTaliy JOJDKEH PEeIlarbCcsd HHAUBHAYAJIbHO, OCHOBBIBAACH
HAa UCCICAOBAHUAX OOCTAHOBKH B PAHOHC MPOKJIAJKH TPAcChL UeM TImarcibHEe
OyIyT BBHIOIIHEHBI 3TH HCCICAOBAHHA, TeM 00jie€ OOOCHOBAHHO MOKET OBITH
OTpEICTICHA BEMYMHA 3arily OneHus TpyOompoBoaa u odbecneueHa 0e30IacHOCTh
€ro JKCIIIyaTaluu.

Hexotopsie 0000IICHHBIE PCKOMCHIAMK MO BCIMYMHE 3arayOJICHUS MOA-
BOZHOTO TPyOOIPOBO/Ia B TPYHT NMpHBEACHH B TA0I. 2. [Ipw orcyTcTBHE O0Nce
HA/IC/KHBIX CBSICHUH OHHM MOTYT OBITh HCIOJIB30BAHBI HA TICPBBIX ITAIAX IPOCK-
THPOBAHMA MMOABOAHOTO TPYOOTPOBOIA.

TaGnuma 2
PexomeH a1y 1o BEIOOPY BeJIYHHBI 3aIJIy0/IeHHA IMOABOHBIX TPYOOIIPOBOIOB
IIpeoGmanaromuit
Ne | dpaicrop BVHeIHHerO BenuunHa zarmyGiaeHust IIpumeuanue
/o BO3ASHOTBHA
Ha TpyOOoIpoBo
1 2 3 4
1 | Kpynnsle negossle | Benauumna 3anmyOneHNS ONpeaesieTCsl MAKCHMaIb- | PekoMeHOamus
obpazoBaHus HOHU ryOHHOHM Gopo3ibl sK3apanud witoc 0,4 M JaHa Oe3 ydeTa
HKCTPEeMAaIbHBIX
CITydaeR
2 | Boponxku pazmbiBa | BenuunHa 3arnmyGieHHs caraetcsi U3 rIyOHHbI BO-
MOPCKOIO JiHa Ta- | poHKH ILTroc 1,0 M
JILIMH BOJAMH
3 | Mepansie mpunon- | Ilpu mpokiagke TpyGOIPOBOAOB, TPAHCIOPTHPYIO-
HbIe TPYHTBI IIUX YIJICBOZOPOBI MPU TEMICpaType, MPEeBbIMaro-
el TeMITeparypy OKpYXKAIOIIHUX Mep3jbIX IPYHTOB,
BEJTMYHHA UX 3aTTyONeHHUs TODKHA BEIOHPAThCS HCXO-
JIS1 {3 YCIIOBHIH, OTIPE/IeIIIeMbIX PACIeTAME C HCTIOJNh-
30BaHHEM IHCIICHHBIX METO/IOB, KOTOPbIE HO3BOIHIH
6bl HCKJIIOUHTH IMPOIECC OTTAHBAHWS W OCCHAHMS,
CIIOCOGHBIIH MPHBECTH K «OTOJICHHIO» TPYOOTIPOBOIa
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IIpodonsicenie mabn. 2

1 2 3 4
4 | Pazmbieel qoHHO- | BenuuuHna 3anmyGsieHus onpeessieTesl MaKCHMATb-
IO IpyHTa Teue- HO BO3MOKHOM TITyOMHOH pa3MBITOTO TPYHTA ILTIOC
HHSAMH, BOJIHAMH, 1,0mM
IIOTOKaMH OT pa-
GoTaromux cyno-
BBLIX JIBHKHTEICH
5 | Teuenns, BoJI- B ycioBHAX CKaJbHBIX IPYHTOB, BBIXOISIIUX Ha
HEeHUsI TIOBEPXHOCTh JIHA, BeJIMYMHA 3anTyONeHMs Ipe-
CTaBJIsSIeT CYMMY, PaBHYIO THaMeTpy TpyOonpoBoa
mwioc 0,5 M
6 | Capuropbie ropu- | C yd4eToM CKOPOCTH TeUSHHS W BOJHEHHUS BHICOD Be-
30HTAJIbHbIE MIepe- | JTUUUHBI 3arTyONeHus TODKeH ObITh TaKUM, Y4TOOBI
MeIlleHUs HCKJIFOYUTDH OIIACHBIE CIBUIOBBIE TOPU3OHTAJIbHBIS
HepeMeIeHUSA
7 | SIkopenne  Mop- | Bemuumna 3armyGnenust B padoHax Bo3MoxHoro | McmonbzoBanme
CKHX TeXHHUECKUX | SIKOpEHHS CYAO0B WM JPYTHX TeXHHUIECKHX CPEJICTB | TpajoB,  BOJIO-
CpeICTB NIPHUHUMASTCS paBHOM 2,5 M Kyl H Jpyrux
8 | Oxonoruueckas [Ipu TPOXOXKACHHH TPYOOTIPOBOJOB MMOA JHOM | OYKCHpPYSMBIX
YUCTOTA BOJ IPECHBIX 03ep H BOJOEMOB BEJIMYMHA HX 3amIylnie- | o JAHY OGeKTOB
HUS OTpe/IeNsieTCs U3 YCIOBHH, MOMHOCTHIO HCKIIO- | IOJDKHO yIHTHI-
YaOMIUX HapyIIeHHUE SKOJIOTHISCKOM YHCTOTHI 3THX | BaThCsA OTIEIBHO
BOJIOEMOB
9 | CoKHOCTE OCY- [Ipu HeBOZMOXKHOCTH ObectieueHus: TpeGyeMoii Be-
IEeCTBIICHHUS 3a- JMYHHBI 3arIyONeHus Tpaccy TpyOompoBoga ciie-
ryOreHus JIyeT HepeHecTH B 30HY ¢ Oosiee OnaronpusTHBIMH
YCIIOBHSIMH JUTSI CTPOUTEIIBCTBA M OKCIUTyaTalluu
10 | Kpynnsie netoBele | B pailioHaxX ¢ KpyIHBIMH JISAOBBIMHU oOpazoBanusiMu | PexomeHganun
ofpazoBaHus1 BeJIMYIHHA 3arayONeHus] MOXKeT ObITh MPUHATA pap- | JaHbl Ge3 ydeTa
HOH HyJIO (IIPOKJIajka MOBEpX JHA) IPH IOJIOKH- | 5CTPeMadbHBIX
TEeJILHBIX Pe3yJbTaTaX CTATHCTHYCCKOH 00GpaboTku | yCloBHH

MOppOMETPHISCKUX TApaMETPOB JICJOBBIX 0oOpa-
30BaHHH, JOKA3LIBAIONIMX OTCYTCTBHE DK3apallvf
¢ zagaHHOH obGecnedyeHHocThIO. Kak mpaBumio, 5To
YCJIOBUE MOJKET BBIMOJHSTHCS Ha TIIyOMHAX OT 25 —
30 M u Goree
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IIPHJIO)KEHHE 2
KOJIUYECTBEHHBIE IIOKA3ATEJIN AHAJIM3A PUCKA

1 OBIIHE NOJOXKEHHUA U XAPAKTEPUCTHKHA

1.1 TloHATHE pPUCKA PHMEHSICTCS I U3MCPCHHS OMACHOCTEH, OOBCKTHBHO
COIy TCTBY FOLMX NPOMBIIUICHHOH ACATEIbHOCTH M MPOSABIIFOIIMXCS B BUIAE aBa-
puif, IPUBOMAMIIUX K YIUEpOy 3M0POBBIO H THOCIH JIFOCH, BPEAHBIM BO3IEHCTBH-
SIM Ha OKPYIKAIOIIYIO CPEAy, pa3pyICHUSIM MaT€PHAIbHBIX OOBEKTOB H MOTEPIM
HAMYIICCTBA U BBITOOBI.

1.2 M3MepeHue pHCKA IPOM3BOAUTCS My TEM ONPEACITICHHS CTCIICHH PHCKA KAK
COBOKYTHOCTH NOKa3aTeNeH pUCKa U UX 3HaueHUH. CTENEeHb OMPEeACISIETCS IO Pe-
3y/IbTaTaM aHAJIU3a PHCKA, KOTOPBIX CIY)KHT CPEACTBOM BBLABICHHS CYIICCTBYIO-
MIUX M NOTCHUHANBHBIX OMACHOCTCH, ONPEACIICHUS HEKEATENbHbIX COOBITHH C
OLICHKOH BO3MOKHOH YaCTOTHI M MOCTICACTBHI X BOSHHKHOBCHHS, H Pa3pabOTKU
PEKOMEHIALMH MO PealM3alMi MEp IO YMEHBIICHHIO CTCIICHH PHCKA B CIIy4ae
NPEBBILICHHS IPHEMIIEMOIO YPOBHS PHCKA.

1.3 B 3aBHCHMOCTH OT LiEJEeH aHAMM3a PUCKA U HUMEIOLIECHCST mHpOpMaImn
HCIOJB3YIOTCSl KOJMHYSCTBCHHBIE MJIM KAUYCCTBCHHBIC MOKA3aTCIIH H MCTOBI
aHaIU3a PHCKA.

ITpu KOMHUCCTBEHHOM aHAJIM3E OCHOBHBIC PE3YJIBTATHI MOIYYAOT MyTEM pac-
YETA YHUCJICHHBIX MMOKA3aTEICH CTCIICHU PHUCKA.

IIpu Ka4eCTBEHHOM aHAJIM3E €T0 PE3YJIBTAThI IPEACTABILIIOTCS Iy TEM PAHKH-
POBaHUS W/UIH KJIACCH(HMKAWH YACTOT BOZHHKHOBEHHS U TOCTICACTBHIT aBapHii C
HCIOJIb30BAHHEM 3aPAHCE OMPCACICHHBIX OLCHOK M/HJIH MHCHHH KBATH()HIUPO-
BaHHBIX 3KCIICPTOB.

PesymsraTsl aHamm3a pHCKa MPEACTABILIIOTCA B BHAEC TEKCTOBOTO AHAJIH-
3a, KOJMYECCTBCHHBIX MOKA3aTened, Tabmuu, muarpaMM, rpaQMkoB M JPyTHX
CPEACTB.

1.4 CremeHp puCKa aBapHi TEXHHYECKOW CHCTEMBI ONPEACIIETCS HA OCHO-
BAHUHU AHAJM3a COBOKYMHOCTH 3HAUCHUI MOKA3arelcH PHCKA, BBLIBICHHBIX MPH
AHAJIU3C HCHKCIIATCIBHBIX COOBITHH, CIIOCOOHBIX HMPHU ONPEICICHHBIX YCIOBHIX
TIPUBOIUTH K aBapusAM (HAaIpHMEp, HAapyIICHHE FEPMETHYHOCTH TPyOONmpoBoAa
U 000pYIOBaHUS, OTKA3 CHCTEM NPEAYNMPEKACHHA, CHTHAM3ALHMUA U KOHTPOJILI,
OImHOKH OOCITY’KHBAIOILETO MEPCOHANA, HEOIATONMPHATHBIC THAPOMETEOY CIIOBHS,
BHCIITHHC MCXAHHUYCCKUE BO3ACHCTBUS H OP.).
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B 3aBHCHMOCTH OT OCHOBHOH NPHYHHbI BOSHUKHOBCHHS PUCKOB PA3JIMYAIOT:

NPHUPOAHBIE PHCKH — PHCKHU, CBA3AQHHBIC C NMPOSBICHHEM CTHXHHHBIX
CHUI IIPHPOJIBI: 3EMICTPACEHHU S, HABOTHCHIS, MOATOIICHUS, OYPH, CMCPYH M T. IL.;

TEXHHUYECKHE PHUCKH — PUCKH, CBI3AHHBIC C OMTACHOCTIMH, HCXO/IAIIH-
MH OT TEXHHYECKHX OOBEKTOB.

B 3aBHCHMOCTH OT NMOJBEPTacMBIX ONACHOCTH OOBCKTOB PA3JIHYAIOT:

TYMAHHTAapHBIEC (CONMANBHBIEC) PUCKH — PHCKH, CBS3AaHHBIC C
YIPO30H XKM3HH, 300POBBIO HIIH YCIOBHAIM >KU3HEACATCIILHOCTH JIFOACH,

HMYIECTBEHHBE (DHUHAHCOBHIC) PHCKH — PHCKH, CBI3aHHBIC C
ONACHOCTHIO MOTEPh MY INECTBA, HAPYIICHU HOPMATIBHOTO ()Y HKIIMOHHPOBAHHS
TIOABOTHOTO TPYOOMPOBOIA, CHIDKCHHS PE3YJIBTATOB (DHHAHCOBO-XO3MHCTBEHHOM
JICATCIILHOCTH.

3KOJNOTHYE€CKHE PHUCKH — PHCKH, CBA3AHHBIC C HCONATOMPHATHBIME
BO3ACHCTBHAMH HA OKPY KAIOLIY IO CPCAY

2 HOTEHIUAJIBHLIA TEPPUTOPUAJIBHBIN PUCK

2.1 TloTeHIMANBbHBI TCPPHTOPHAIBHBIN PHCK — MPOCTPAHCTBEHHOE pPAC-
NPEAEICHAE YACTOTHI MOCICACTBHH ONMPEACICHHOTO YPOBHS HJIH MPHBOIIIIHX K
3THM NOCIEICTBUAM OIACHBIX BO3ACHCTBHI ONPEACICHHOIO BHAA 3 OMPEACIICH-
HBIH NEpHOA BpeMcHH. Hampumep, MOTCHIHMANBHBIA PHCK THOCIH 4CIOBEKA HA
ONPEAEICHHOM YYaCTKe TEPPHTOPHH OIPEICIIICTCS YACTOTOH MOABICHHSA HA STOM
YUYACTKe XOTs OBI OMHOTO CMEPTEIBHO OMACHOTO (pakTOpa apapuii (yIapHas BOJIHA,
XHMHYECKOC 3aPAKECHIE, TEPMHUYECCKOE BO3ACHCTBHE MOKapa U T. IL.).

IToTeHUHaMbHBI PUCK XapaKTEPH3yET OMACHBIH OOBEKT H TCPPHTOPHEO HE3ABH-
CHMO OT (paKTa HAXOXKICHUS JIFOACH B MECTE MPOSBICHHS ONMACHBIX BO3ICHCTBHIA.

2.2 Ha npakTuke pacnpeaencHie NOTCHIHATBHOTO PHCKA OMPENCISIETCS KAK
Ha0Op 3HAYCHHI YaCTOTHI NMPOSBICHUS OMACHOCTH OINPEICICHHOTO YPOBHS HA
YYaCTKaX TEPPHTOPUH UL BCEX WU OTACTBHBIX HCTOYHHKOB (OOBEKTOB U aBApHit
HA HMX) H BCEX WM HEKOTOPBIX MOPAKAIOIUX (PaKTOPOB aBapHii.

2.3 TToTeHUMATbHBI PUCK ABIACTCS MPOMEXY TOUHOH MEpoii OTACHOCTH, UC-
TIOITb3yEMOH I OIIEHKH HHAWBHUAYAIBHOTO H COLMAIBHOTO PHCKOB.

WHauBuayambHBIM PHCK PACCUUTBHIBACTCS IO H3BECTHOMY TCPPHTOPHAIBHO-
My PHCKY C MCTIOJIB30BAHHEM PACIIPEACIICHAS MO YYACTKAM TEPPHTOPHH YaCTOTHI
TPeOBIBAHIA HA HUX KOHKPESTHOTO YEIOBCKA.

ConnaabHBIH PHCK ONMPEACTICTCS YCPE3 H3BECTHBIN TCPPUTOPHAIBHBIN PHCK
MO PacTpeIeICHHIO YUCICHHOCTH, MECT W BPEMECHHU NpeOBIBAHUS JFOICH B pac-
CMATPUBAEMOM paioHe.
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3 HHIUBHUAYAJLHBINA PHCK

31HMHEaguBUAyadbHBH PHCK — BEPOATHOCTH (YAaCTOTA) ONPEACICH-
HOMH CTeNeHN NOpaXkeHHs P KOHKPETHOTO YCIIOBEKA B PE3YJIBTATE BO3ACHCTBHS HC-
creayeMbIX (JakTOPOB OMACHOCTH BHAA A 3a OIPEICICHHBIH MIEPHOA BPCMCHH.

WHauBHaya bHBIH PHUCK NPH TEXHHYCCKAX OMACHOCTAX OMPEACIICTCA TO-
TEHUHUAIBHBIM PHCKOM H PACHPEACICHHCM BCPOATHOCTH HAXOKACHMS YCIOBCKA
B paiioHE BO3MOYKHOTO JCHCTBHA OMACHBIX (JAKTOPOB aBapHii B TCUCHUE BPEMCHH,
JOCTATOYHOTO Il HAHECEHHSI CMEPTEILHOTO BOZICHCTBHSL

WHauByaya bHBIA PUCK BO MHOTOM ONPECIIICTCS NPHHATHIME MEpaMH 00ec-
HEYCHUA O€30IMACHOCTH (HAIIPHMED, CBOCBPEMEHHBIM OTIOBCIICHAECM 00 OIACHOC-
TH, IPUMECHECHUEM CPEICTB 3aIMUTHI, SBAKYANCH H T. I1.), 00y4YCHHOCTHIO JFOACH
JICHCTBUAM B OTIACHBIX CHTYAIMAX M MX 3AIIAIICHHOCTHIO.

3.2 nauBuay anpHbIH PUCK H3MEPSIETCS BEPOATHOCTHIO OIPEICICHHON CTe-
NICHHU TOCJCACTBUI (THOCTH, PAHCHHS, IOTCPH TPYAOCHOCOOHOCTH) 3a ONpeae-
JICHHBIH NIEPHOJ BPEMEHH (OOBIYHO 32 TOJ).

3.3 [Ipu pa3nu4HBIX BO3ACHCTBHAX (HAMPUMED, MOPAKECHUH YIAPHOH BOIHOM
B3PBIBA, TCPMHUICCKOM BOBZ[GfICTBI/II/I noXKapa, XUMUICCKOM OTPABJICHHH BPCIHBI-
MH BEMIECTBAMY HJIH MPOAYKTAMH FOPCHUS | T. I1.) Cy MMAPHBINA HHAMBHIY JIbHBIN
PHCK MOXKET ONPEACTATHCA KAK CyMMAa PHCKOB JJIST OTACIBHBIX BO3ACHCTBUN NPH
YCIOBHH HX HE3aBHCUMOCTH.

3.4 Ha npaxruke aHaau3 HHAMBUAYAIHHOTO PHCKA NMPOBOJUTCA HE AJISI KOH-
KPCTHOTO YCIOBCKA, 4 B OTHOIICHHUH TI'PYIIIT moneﬁ, OTIIMIAOIIUXCSA MPHUMCPHO
OJUHAKOBBIM BPEMEHEM NPEOBIBAHUA B PA3TMYHBIX OTIACHBIX 30HAX U MPUMCHSIO-
KX OAWHAKOBBIE CpeAcTBA 3amuThl. OOBMHO PACCMATPHBACTCS HMHIUBHIY AlTb-
HBIH PHCK ONPEACICHHBIX KaTeTOPUH OOCITyKHMBAIOLIETO IEPCOHANA, MIEPCOHAIA
0OBCKTA B IIETIOM M HACETICHHS OKPY KAIOIIHUX PAaHOHOB.

4 COIMAJILHBIN PUCK

4.1 CounabHBIH PHCK XapaKTEPH3YeT MACIITa0d BO3MOXKHBIX aBapHil U Ka-
TacTpod u ompeaeeTCS B BHAC (DYHKUHH, HMEIOIICH OOINECTIPUHATOC HA3BAHHUE
FN-xpusas. [Toxg N, B 3aBUCHMOCTH OT 3a7a4 aHAIHM3a, MOHUMACTCA MK ollee
YHCJI0 MOCTPAAABIINX, KOTHYCCTBO MOTHOIIMX, HIH APYTOH MOKA3aTeb TSUKECTH
nocaeacTeui. ITox /° MOHUMAKOT YACTOTY COOBITHH C TAJKECTBIO NMOCICACTBHM,
MPEBBIIAIONICH 3a1aHHYI0 BeamunHy N. IIpumep nmocTpoeHus FN-KpHBBIX IPH-
BeneH B [Ipapunax knaccupuxamm, moctpoiixu u odopynosanus [15Y/MCIL
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4.2 Kpurepuii npueMIeMON CTEIICHU PUCKA ONPEIETSIETCA B 3TOM CIIyyae He
yiepOoM B pe3yIbTaTe OTACIbHOIO COOBITHA, 8 KPUBOM, IOCTPOCHHOM A1 BCEX
BO3MOJKHBIX CLICHAPHEB H IOCICACTBHH aBapHi.

OO0mepacnpoCTPaHCHHBIM TOAXOAOM AHAMIW3A SBIACTCS HCIOIb30BAHUC
JIBYX KPHBBIX — I PACUCTHOIO COLHATBHOTO PHCKA U MPHEMIIEMOTO COIUAIBHO-
ro pucka. Ecim kpuBas pacueTHOTO PHCKA XOTSA OBI HA OMHOM YYACTKE ITPOXOIUT
BBIIIE KPUBOH MPUEMIIEMOTO PHCKA (0OIbIIES YHCIO MOCTPATABIIAX MPH OTHOU
H TOH ske yacToTe Wi 00Jee BBICOKAA YAaCTOTA A OJHHAKOBBIX MOCICIACTBHK),
TO COOTBETCTBYIOLIEE IPOCKTHOEC PEIICHHE W/MIH MPHHATHIE MEPhI OC30MacHO-
CTH CIEAyeT CUHTAaTh HEMPUEMIIEMBIMU H MOAJICKAIUMH mepecMoTpy. Obmacts
MEXIY AByMA KPHBBIMH OIIPEACILICT MPOMEXKY TOUHY IO CTEIIEHb PHUCKA, BOIPOC 00
YMEHBIICHHU KOTOPOH CICAYET PeIlaTh, HCXOAA H3 TEXHHKO-3KOHOMHYECKUX CO-
00pakeHHH H Iy TEM COTTIACOBAHHUS C PerucTpoM.

4.3 B xauecTBe nNepeMEHHOH N MOKHO MPHHATH MATCPHAJIBHBIN HITH 3KOJIO-
THYECKHH YIIEpO U HOCTPOUTH COOTBETCTBYIOLINE 3THM BEIMYHHAM /" N-KPHBBIC,
KOTOpBIE OYAYT CIy’KHTb, COOTBETCTBCHHO, MEPOH CTPAXOBOTO HMIIH 3KOJOTHYC-
CKOTO PHCKA.

5 KOJUTEKTHBHBI PUCK

5.1 KonneKTHBHBIN PHCK SBJICTCSA MHTETPAIBHON MEPOH OMACHOCTH H OTpe-
JETET 0KUAACMOE KOJIMYECTBO NOCTPAJABIINX B PE3yJIBTATE ABAPHIA HA 0OBEKTE
TEPPUTOPHH 34 ONPEACICHHBIH IEPHO BPEMEHH (HAIPHMED, 33 TOJ HJIH 32 BECh
TICPHO IKCILTY aTALH OOBCKTA).

5.2 VnauBuayanbHbIM H KOJUICKTHBHBIH PHCKH MOTYT OBITH MCPECBCICHBI B
c(epy SKOHOMHYECKUX M (DMHAHCOBBIX Kareropwid. JIIs 3TOTO HA MPAKTHKE HC-
MOMB3YIOTCS TOAXOMBI, CBA3AHHBIC C PA3NUYHBIMH ONPCACICHHSMH MOHATHS
«CTOHMOCTD )KU3HU» .

TpH BEIPAOOTKE Mep 0OcCHeUCHHUs OE30MACHOCTH — KAK BEIMYHHA JOIIOJIHH-
TENBHBIX 3aTPAT HA CTPOUTEIBCTBO H IKCIUTYyaTAUIO 00BEKTA, HEOOXOMMMBIX TS
CHIDKCHHA KOJUICKTUBHOTO PHUCKA HA OTHY CIAUHUILY,

NPH OLICHKE yIIepOa — KAk BETHYMHA 3aTPAT M KOMIICHCALHI B CJly4ac ruoe i
YeTI0BEKA.

OmpeneneHne COACP/KAHMIA MOHATHA ¥ COOTBETCTBYFOIICH BCIMYUHBI JOJDK-
HBI POM3BOTUTHCS MPH ONPEICICHUH KPUTCPUEB IPUEMICMOCTH PUCKA.
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6 YKOJOTHUYECKHUI PUCK

6.1 ITox 3KOTOTHYECKHM PHCKOM MOHUMAETCA MEpa yIepOa, HAHOCHMOTO OK-
py’Karomiel cpesie MpH aBapusIX HA OMACHOM OOBEKTE.

6.2 JIns1 OLEHKH 3KOJOTHYECKOH OS30MacCHOCTH MOTYT HCIOJIB30BATHCS Clic-
JYIOIIUE MOKA3ATCITH:

BCJIH'IMHBI MAKCHUMAJIBHBIX PACUCTHBIX 06’I>CMOB, HHTCHCHBHOCTH H IIPOAOJI-
JKUTEIIBHOCTH BBIOPOCOB TPAHCTIOPTHPYCMBIX BPEAHBIX BEIIECTB B OKPYKAIOIIY IO
Cpeay IpH aBapuAX Ha yyacTKax TpyOompoBoaa;

TOJ0BBIC YACTOTHI IIPEBBINCHUSA 33JAHHBIX BEIMYHH O00BEMA YTCUKH
(I’N-xpuBsbIe),

CPEIHETOAOBbIC YaCTOTH BOSHUKHOBEHHS YTEUCK H BHIOPOCOB IPH HApyIIC-
HHAX FEPMETHYHOCTH TPyOOIPOBOIOB IO BCEM MPUYHHAM,;

CpEIHME BEIMYHHBI 00bEMA M CPEIHHH CYMMApHBIH 00BEM yTEUEK.

6.3 I1pu onmpeaeneHNH SKOIOTHUYESCKOTO PUCKA B CTOMMOCTHOM BBIPAYKCHIH (HA-
TPUMED, U LISNICH CTPAXOBAHKUS) MOTYT HCIIOJIb30BATHCS CJIEIY FOLITUE TOKA3ATEIIH:

CTaTUCTUUCCKH 0YKHIACMAs! BETHYHHA O0SM3aTCIbHBIX ILIATS)KCH H KOMIICHCA-
LU 32 BRIOPOC BPEAHBIX BEIIECTB B OKPYIKAOIIYIO CPEAY;

CTATHCTHYCCKH OXKHMAACMAas BEIMYMHA 3aTPAaT HA MCPOIPUATHS MO JTHKBHIA-
LMH TTOCICACTBHI BRIOPOCA BPEIHBIX BEIICCTB B OKPYKAIOIIYIO CPEy.

VKa3aHHBIC BETMYUHBI CJICAYET PACCUMTHIBATD B MPSIMOM CTOMMOCTHOM BBIpa-
JKCHMH M KaK PHCK ymepOa (BeIHYHHA, OINPEAcIIeMAas IIPOU3BEACHHEM YaCTOTHI
aBapuy Ha yuiepo).
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1TPHJIOKEHHE 3
METO/JbI AHAJIN3A PUCKA

B npuiioskeHHH MPECTABICHB! OCHOBHBIC MCTOBL, PCKOMCH/IY CMBIC IIPH IPO-
BCJICHUM aHATM3a PUCKA. [IpHBEICHBI TAXOKE THITOBBIE CIICHAPHH BO3MOYKHEBIX ABA-
puii Ha MOPCKHX HOABOJHBIX TPYOOMPOBOJAX B BUIE JCPEBHEB OTKA30B H JICPEBA
COOBITHH, Pa3BUTHE KOTOPHIX BO3MOKHO IMOCJIC HACTYIUICHHS ABAPHUHOTO COOBI-
T JInsa uH(opMaLuK yKa3aHb CBEACHIS 00 AaBAPHIHOCTH MOPCKHUX MOXBOXHBIX
TPyOOIIPOBOIOB.

1 Meroan1 nposepo4Horo (onpocHoro) smcra (Check-List) u «Uro Gyner,
ecii... ?» (What-If) nim uX KOMOMHALHMS OTHOCATCS K TPYIINIE KAYECTBEHHBIX ME-
TOJOB OLICHKH OMACHOCTH, OCHOBAHHBIX HA H3yYCHHH COOTBCTCTBHS YCIOBHIA 3KC-
IuIyarauuu o0BeKTa (MOABOAHOTO TPYOONPOBOAA) ACHCTBYHOMIAM TPEOOBAHHAM
6e30MacHOCTH.

1.1 TIpoBepOYHBIH JIUCT CIy>KUT METOAOM IOATBEP)KACHHA COOTBETCTBHS
MPOESKTHPYEMOTO HIIH 3KCILUTYaTHPYEMOTO OOBEKTa ACHCTBYIOIIMM CTAHIAPTaM.
MeTtoa NpUMEHHM Ha JFOOOM 3Tane >KU3HEHHOTO IMKJA OOBCKTA M IMO3BOJICT
AICHTH()HIHAPOBATH HMCIOIMECS OMACHOCTH.

1.2 TIpoBepouHSIil JIICT, B CIIy4ac HEOOXOAMMOCTH, COCTABIIAETCS UL CTICIIH-
(hraeCKIX CHTY ALl K IPAMEHACTCSA, HAPHMED, /IS OLICHKH IPABHIIBHO CTH TCXHO-
JOTHYECKUX OTIEPalyif, PEIICHIs MpoOieM, TPeOYOIMX MOBBINICHHOTO BHUMAHUSL

1.3 Pe3yipratoM IPOBEPOYHOTO JIUCTA SIBJCTCS MEPEUCHBb BOMPOCOB M OT-
BCTOB O COOTBETCTBHHM IIOJBOJHOIO TPyOONpPOBOAa TPeOOBAHUAM OC30MACHOCTH.
ITpumep cocTaBicHUA NMPOBEPOYHOIO JIMCTA M AHAIU3A ABAPUHHOW CHTYALMH
npusencH B [IpaBuiax kaccu(puKamy, NOCTpOHkH u o0opyaosanus [IBY/MCII.

1.4 MeToa mpoBEpOYHOTO JIMCTA OTIMYACTCA OT MeToa «UTo Oyaer, eciu... ?»
60716€ TOTHBIM MPEICTABICHAEM HCXOTHOU HH()OPMALIHH H PE3YIBTATOB O MOCTICA-
CTBHUSIX HAPYIUCHUI TPEOOBAHIH OE30IACHOCTH.

1.5 Meroa «Yro Oyzert, eCiiu... 7» HCIOIB3YET BOMPOCHI, KOTOPHIC HAYHHAOTCS
co coB «Yro OyaeT, eciu...?» W pacCMarpUBACT PA3BUTHE CUTYALWH, TOCICIYFO-
mel mocnie 3TuX cioB. Ui HCKIIIOYCHHS ITOCTPOCHHS HEBEPOSTHBIX CICHAPHEB
Pa3BUTHA COOBITHH NPH ABAPHHHBIX CHTYAUWSIX MCIOJTHUTCIH AHATIH3A PHCKA,
TIPOBOAMMOTO 10 3TOMY METOAY, IOJDKHBI OBITh B MEPY OCTOPOKHBIMH M B TOCTA-
TOYHO# CTCTICHH PEATHCTHYHBIMH.

1.6 Meron aHamuza tuma «UYrto Oyner, ecnu...?» IPEMEHHM IIPH NPOEK-
THPOBAHUM, PEKOHCTPYKIHMM WIH SKCIUIyaraldy IOABOJHOIO TPyOOIpoBOIA.
PesynsraroM ero ABICTCA COCTABICHUE IEPEYHS OTIACHBIX YYACTKOB, HA KOTOPBIX



MOTYT BO3HHMKHYTh QBapHH, a TAKKE IPEANIONATacMbIC METOIBI MTPEAY IPEKACHHH
U MPO(HUIIAKTUKY aBapHii.

1.7 PaccMOTPEHHBIC METOABI AOCTATOYHO MPOCTHI P UX 3a0JIATOBPEMEHHOM
00ECTICYEHHH BCIIOMOTATEIbHBIME (JOPMaMH, YHH()HIHPOBAHHBIMH ONAHKAMH
JULSA TIPOBEACHMA aHAM3A M IIPEACTABICHUSA PE3yIbTaT0B, OTHOCHTEIBHO HEAOPO-
TH 1 HanOonee 3(hCKTUBHBI PH HCCIICAOBAHAH OC30IIACHOCTH XOPOLIO H3Y4CH-
HBIX O0BEKTOB C HE3HAUYMTEIHHBIM PHCKOM KPYITHBIX ABAPHIA.

2 Anaym3 Buaa u mociaeacrsus orka3os (Failure Mode and Effects
Analysis — FMEA) nmpuMensaeTcs i Ka4eCTBCHHOH OIICHKH O€30IIaCHOCTH TEX-
HHYECKHMX CHCTEM H HCIIOIB3YCTCS UL BBIABICHHSA HCHCIIPABHOCTEH, CITy KaIIX
NMPHYMHOM MM CIIOCOOCTBYIOIMMX BOSHHKHOBEHHIO aBapui. OCOOEHHOCTHIO 3TO-
r0 METOJA SBIACTCA PACCMOTPEHUE BO3MOKHBIX OTKA30B KKIOTO OJIOKA TEXHU-
YECKOH CHCTEMbI (KOMILICKTYIOIIETO H3CIus TPyOOIpOBOAa) HIIH OTACIBHOTO
JIEMEHTA (BHJA U NMPHYMHA OTKA3a) M BBI3BIBACMBIX 3THM OTKA30M BO3ACHCTBHI
TIPH 3KCILTYaTalliH MOABOIHOTO TPYOOIPOBOA.

2.1 FMEA-aHami3 Ha STane MPOCKTHPOBAHHUS MOJBOXHOTO TPyOOmMpoBOAa
MOXKET OBITh HCIOJIB30BAH A ONMPENCICHUS MOTPEOHOCTH B JOMOJHHTCIBHBIX
Mepax 3alUThl TPYOOIPOBOJA WM B MX COKpAIICHHHA. [IpH PEeKOHCTPY KIHH MO -
BoaHOro Tpyoompoona FMEA-aHamu3 mo3BOJSICT ONMPEACTHTh €€ BIHAHHEC HA
CYIIECTBYIOIIHE KOHCTPYKUHUH B 000pyaoBaHHE. METoJ MOKET OBITh IPHMEHEH
BO BpeMs 3KCIUTyaTallMH TPyOOMPOBOAA i BBLABICHHS CAMHHYHBIX HEHCIPAB-
HOCTEH, CIIOCOOHBIX MPUBECTH K 3HAYUTEIHHBIM MOCICACTBHAM.

2.2 CyosekruBaocTh FMEA-MeTOma TpeOyeT NPHBICUCHHUS K €10 IPUMEHE-
HHIO HCCKOJIBKHX 3KCIIEPTOB, KOMIICTCHTHBIX B BOIPOCAX TEXHOJOTHYCCKHX IPO-
I[ECCOB TPYOOIIPOBOTHOTO TPAHCIIOPTA H HCIIONB3yEeMOTO 000pyIoBaHMA. MeTtox
aHAIM3a BUA M MOCJIEACTBUI OTKA30B MOYKET IIPUMEHATHCS B COUCTAHUH C APy TH-
MH METOJAMH OIIpeIeICHUI onacHocTei, Hanpumep, HAZOP-meTogoMm.

2.3 AHamu3 BUAA, TMOCNCACTBHH M KpUTHYHOCTH oTka3a (Failure Mode,
Effects and Critical Analysis —- FMECA) — ananoruueH FMEA-aHam3y, HO B OT-
JIMYHM OT MOCJEIHETO MO3BOJACT AOTOTHHTD PE3YIBTAThl AHAIH3A 3a CYET TOTO,
YTO KKIBIH BHI OTKA3a PAHKUPYETCS C YYCTOM JBYX COCTABJLIIOIIMX KPHTHY-
HOCTH — COYCTaHHS BEPOSATHOCTH (MJIM YaCTOTHI) ¥ TSHKCCTHU MOCICACTBHH OTKA3A.
VYuyer mapaMeTpoB KPHTHYHOCTH MO3BOJICT OOOCHOBaTh MPHOPHTETHOCTH MEP
obecnicyeHus Oe30macHOCTH. ITOHATHE KPUTHYHOCTH OH3KO K IMOHATHIO PHCKA H
TO3TOMY MOXKET HCIIOJIB30BATHCA IMTPH KOTHYCCTBEHHOM AHAM3E PHCKA ABAPUH.

2.4 Pesynasrarel FMECA -anamiza mpeICcTaBIIOTCA B BUAC CTAHAAPTU30BAH-
HBIX TaOJHMII C TIOJTHBIM NIEPEYHEM 0OOPYA0BAHUS M KOMIUICKTY FOIMX H3ACIUH, BU-

159



JIOB U NPHUYHH BO3MOKHBIX OTKA30B, YaCTOTOM, MOCICACTBUAMH, KPUTHIHOCTBIO,
cpeacTBaMu OOHAPYIKCHHUS HCHCIIPABHOCTH (CHTHAM3ATOPBL, TPHOOPHI KOHTPOJIA
HT. II.) H PCKOMEHJALMSMHE [0 CHIDKCHHIO OTTACHOCTH.

2.5 [lo TsDKECTH MOCNEACTBHH MOTYT PacCMAaTpPHBAThHCS CICAYIOLIME KPH-
TCPHUHU:

KaracTpopuyeckuii — MPUBOIUT K CMEPTH JIFOACH, HAHOCHT MPOIOJDKUTEIb-
HBI ¥ MacIITaOHbIA BPEA OKPY KAIOMEH Cpele, CYIIECTBCHHbIH yepd Marepu-
aTpHBIM 00BEKTAM;

KPUTHYCCKUH (HEKPHTHYCCKHUIT) OTKA3 — YTPOXKAET (HE YTPOXKACT) HKUZHH JIFO-
JICH, OKPY KarOIIEH CpeJie, MAaTePHAJILHBIM 00BCKTaM,

OTKa3 C MPEHEOPEIKIMO MAIIBIMK MOCJICACTBUAME — OTKA3, HE OTHOCSIIHUHCS
0 CBOMM IOCJIEACTBHAM HH K OJHOM M3 NEPBBIX TPEX KATCTOPHIA.

2.6 PexoMeHAyeMbIC MOKa3aTeMH (HHACKCHI) YPOBHS U KPHTCPUH KPHTHYHOC-
TH TI0 BEPOATHOCTH U TSDKECTH IOCIICICTBHH 0TKA3a (COOBITHS) MPUBESACHBI HUXKE
B MATPHUIIE «BEPOATHOCTD — TYKECTh IMOCICACTBHID:

Tabnuma 1
Tsprects mocnencTBHI Orxas ¢ npe-
OrxuaeMas 4acToTa HEeOpeKUMO
Bo3HHKHOBeHHs (1/Tox) Karactpojn- | Kpurmuec- | Hekpuruec- | mamsivm nmoc-
YecKHi oTKa3 KHH OTKa3 KHH OTKa3 JIeICTBHSIMH
YacTeiit oTKa3 >1 A A A C
BeposTHbIi oTKa3 1-10% A A B C
Bosmoxnbiii otkaz | 102 - 10 A B B C
Penxwuii oTkaz 104 -10° A B C D
Hpa.KTI/['jeCKI/[ HeBe- <10% B c c D
POSITHBIH OTKa3

Ha npaxruke 714 aHaIH3a MOTYT OBITh BBIACICHBI YCTHIPE TPYIITBI 0OBCKTOB
BO3JCHCTBHA, KOTOPBIM MOXKET OBITh HAHECCH yIIEpO OT aBapHH: OOCIY KHBAIO-
LIMii MEPCOHA, HACSICHUE, OKPYIKAOIIAsI CPeia, MaTepHAIbHbIC 00BEKTHI. B pac-
CMATPHBAECMOM CIIy4ae paHr A COOTBETCTBYET CaMO BBICOKOH (HEMpHEMIEMOM)
CTCNICHH PHCKA, TPEOYIOMECH NMPHUHATHSA HE3aMEIIMTCIBHBIX MEP 00CCHECUCHHUS
6eszomacHocTH. [Tokazaremm B u C COOTBETCTBYOT IMPOMEIKYTOYHBIM CTCIICHIM
pucka, a paar D — HauOonee O30MaCHBIM YCIOBHSIM.

B 3aBucuMoCTH OT paHra ONacHOCTH:

A — obs3aTeneH IeTaNbHBIA AHAJH3 PUCKA, TPEOYFOTCS 0COOBIE MEpHI O€30-
TIACHOCTH JJISl CHIDKCHHUS PHCKA;
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B - xenarencH AeTaNbHbIA aHATIH3 PUCKA, TPEOyIOTCA MEPHI OS30MACHOCTH,

C — peKOMEHIYIOTCSI AHAJIM3 PUCKA U MPHHATHE MEP OS30MaCHOCTH;

D - aHanmm3 1 npHHATHE MEP O€30MACHOCTH HE TPEOYIOTCA.

Ilpu aHamM3e PECKOB HEOOXOMMMO OLCHHMBATH BKJIAIBI PHCKOB OTKA30B CO-
CTaBHBIX YaCTEH (3MEMEHTOB) MOJBOJHOTO TPYOOIPOBOIA B OOIINI PUCK aBApHH
M MCIIOIb30BaTh 3TH JAHHBIC AJI1 BHIPAOOTKY PEKOMCHIAIHMH.

2.7 FMEA- u FMECA-MeToapI MOTYT IPUMEHSATBCS UL AHATH3A MPOCKTOB
MM TIPH PEKOHCTPYKLUHH TMOABOAHBIX TPYOOMPoBoaoB. Kak mpaBuiIo, aHAIA3 IO
STHM METOJAM BBINOIHICTCS TPYIION CHEIHANUCTOB H3 3 — 7 YEJIOBEK ¢ 00s3a-
TCJIBHBIM IPUBICUCHHEM HE3aBHCUMBIX JKCIIEPTOB.

3 Meroa amajmza omacHocTH u padorocmocoonoctn (Hazard and
Operability Study — HAZOP) uccienyer BINSHAC OTKIOHCHHH TEXHOJIOTHYC-
CKHUX IMApaMeTPOB (JABICHHUS, TEMIIEPATYPhI H AP.) OT PETIAMEHTHBIX PEKHMOB C
MO3MIMH BO3HUKHOBEHH:A OonmacHOCTH. HAZOP-MeTon MOJKET MPHMCHATHCA IPH
MPOEKTHPOBAHUY, PEKOHCTPYKIMH M HKCIUIYaTaliy MOABOIHBIX TPYOOMPOBOIOB.
[To CHOKHOCTH M AETATBHOCTH MOJy4acMbIX pedyisratoB HAZOP-meton coot-
BercTByeT ypoBHio FMEA u FMECA.

3.1 B mpornecce aHamm3a A1 KOKIOH JMHHH (HHTKH) MOABOIHOTO TPyOO-
MPOBOJA M €10 000PYIOBAHHA OMPEACIAIOTCS BOSMOXKHBIC OTKIOHCHHS B paboTe,
BBI3BABIINE WX NMPUYMHBI, MEPEUCHb MEPONPHUATHH, HANPABICHHBIX HA OOHApY-
JKCHHE H HEJOIYIICHHUE 3THX OTKIOHCHUH, H PEKOMEHIYEMBIX H3MCHCHHUH, TIPE/-
JIOKCHUHN WM JCHCTBHH, CIIOCOOCTBYIONIMX MOBBHIIICHHIO OC30MACHOCTH H/HIIH
paboToCcnoCOOHOCTH.

3.2 Jlna XapakTePHCTHKU OTKJIOHEHHH HCIOJB3YHOTCS CTAHJAPTHBIE HA00-
PBI KIFOUCBBIX CJIOB (HANPHMEP, HET», «OOJBIIE», KMCHBIIE», «TAK K& KAK»,
«OpYTOW», «MHAYE YeM», «OOPATHBI» U T. I.), HOMOTAIOIINX CHCTCMATHICCKOMY
BBIBJICHUIO BCEX BO3MOKHBIX OTKJIOHEHHWH. KOHKpEeTHOE COUYCTaHHME 3THX CIIOB
C TEXHOJIOTHYECKHMH NapaMeTpaMH MOABOAHBIX TPYOOIPOBOIOB OMPEACIIACTCS
Crenu(pUKOH TPAHCTIOPTHPYEMBIX IO HHUM PabOYUX CPEA U COOTBETCTBYHOLIUMHU
ycaoBuamu. [IpraMepaMu COYETaHUS KITFOUEBBIX CIIOB SIBISIFOTCS CIICAYIOIIUE:

HET - orcyTcTBHE HEMOCPEACTBCHHOW Mojzayn paboyed Cpeabl, KOraa OHa
JIOJDKHA OBITH CONIACHO TEXHOJIOTHYCCKOMY MPOLIECCY;

BOJIBIIE (MEHBIIE) — yBenuucHue (YMCHBIICHHE) 3HAYCHHUH PEKHM-
HBIX IICPEMEHHBIX 10 CPABHCHHIO C 3aJAHHBIMH (JaBJICHHE, MOJA4a, TEMIIEPA-
TYypauT. IL),

TAKXE KAK — mosBICHHE JOIOJHHTEILHBIX KOMIIOHEHTOB — BKIFOUCHMM
(Bo3myX, BOJA, IPHMECH);
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JIPYT'OM — CoCTOSIHEE, OTIHYAKOMEECS OT OOBIMHOTO PEKHMA paGoTHI (ITyCK,
OCTAaHOBKA U T. 1.),

HWHAYE YEM - nonHOE 3aMEmICHHE HMPOLECCa, HCMPEIBUACHHOE COOBITHE,
pa3pyLICHHE, pa3TePMETH3ALMS H JIP.

OBPATHBIM — normyeckas MpOTHBOMONOKHOCTD 3AMBICIY, MOABICHHE 00-
PaTHOTO TCYECHHA paboUCH CpeabL.

3.3 Pesynrrarsl anamuza HAZOP-Metona npeacTaBismoTCs Ha CICIUATBHBIX
TEXHOJIOTHYECKHUX JIUCTaX (Tabnuiax). BeamynHa omacHOCTH OTKJIIOHCHHH MOJKCT
OBITh ONpeacIcHa KOJIMYCCTBCHHO IMYTEM OLECHKH BEPOATHOCTH M TSDKECTH TO-
CIIEICTBHIH pacCMaTpHBAcMO aBapUIMHON CHTY K MO0 KPUTEPUSIM KPHTHYHOCTH
aHanormyio FMECA-MeToxy.

Kpome unentTH(uxanmm omacHoCTed U uX pamkupoBaHus HAZOP-meron,
Take Kak 1 FMECA-MeTon, mo3BOISET BBIACHHTH HESICHOCTH H HETOYHOCTH B
HHCTPYKIHAX IO OS30IIaCHOCTH B CIIOCOOCTBYET MX yCTpaHCHUI0. OMEPAaTHBHOCTH
# 3pPEKTUBHOCTH 3TOTO0 METOJA B 3HAYMUTEIBHOH CTCIICHH 3aBUCHT OT KBAJIH-
¢duxamuu sxcnieproB. Hemocrarku HAZOP-meronos 1 FMECA-MeronoB cBsi-
3aHBI C OTCYTCTBHEM B HHX BO3MOXKHOCTCH aHAIM3a KOMOWHAIMH U MPUIHHHO-
CJICACTBCHHBIX CBSI3eH COOBITHI, MPHBOIAIIIX K ABAPHH.

4 Jloruko-rpaguyeckne METOABbI AHAJIN3A <JIEPEBHEB 0TKA30B U CO-
ObITHID

4.1 Mertoas! aHamM3a «AEPEBBEB OTKA30B H COOBITHID SBIBIFOTCSA JIOTHKO-
rpaQuUueCKUMM  METONAMH, HCIOJB3YEMBIMH JJI BBUIBICHHS TPUYHHHO-
CJICACTBEHHBIX CBSI3CH MEKIY COOBITHSIMH.

4.2 Meton ananu3a aepesbeB oTka3oB (Fault Tree Analysis — FTA) mo3Bous-
€T BBIABHTH KOMOMHAIIMA ¥ MOCICAOBATCIBHOCTH OTKA30B 000PYAOBAHUS H KOM-
TUICKTYFOINMX H3ACTUH, OMMOOK NEPCOHANA U BHEITHUX (TEXHOTEHHBIX, TPUPOA-
HBIX) BO3ACHCTBHH, MPUBOIAMIHX K OCHOBHOMY COOBITHIO — ABAPHIHOM CHTYAIHH.
FTA-MeToq HCTIONB3YETCS AT AHATH3A BOSMOIKHBIX IIPHYHH BOSHUKHOBCHUS aBa-
PHIHOM CUTYallMH M PAaCcYCTa €€ YaCTOThI HA OCHOBAHUM 3HAHUA YaCTOT HCXOAHBIX
coObITHH. ITpHMEPHI COCTABICHHS H HCTIOTB30BAHKS ACPEBA OTKA30B I AHAIH3A
ABAPHIMHBIX CHTyalMi NMpHUBEACHBI B [IpaBuiax KIacCH()HUKAIMH, MOCTPOUKH U
ooopymosarmsa [IBY/MCIL

4.3 Merox anammu3a aepeBbeB coObiTuii (Event Tree Analysis — ETA) mpen-
CTaBIIET COOOM ANTOPHTM IOCTPOCHHS MOCICIOBATEIBHOCTH COOBITHI, HCXOIS-
IIMX 13 HEKOTOPOTO OCHOBHOTO COOBITHSI, KOTOPOE NPH ONPEACTICHHBIX Y CIOBHIX
(HACTYIIJICHUE WM OTCYTCTBHE APYTUX COOBITHH, NCHCTBHIA /WK YCIOBHIA) MO-
JKET IPHBECTH K ABAPHHHON CUTYaLUH.
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J14 aHanmm3a pa3BUTHA aBAPUHHON CUTYALWH JEPEBO COOBITHI pEaTU3yeTCa B
BHJC THArPaMMHOTO pacnpeaeacHus puckoB. [locTpoeHue BeTsei qepeBa coObI-
THH OPOU3BOAMTCS HAYUHASL C COOBITHH, ITOACKA3BIBAEMBIX 3HAHUSMH 00 aBaPHSIX
B IIPOIIIIOM, A TAK)KE COCTABICHUEM NMPHOPHTECTHBIX MEPEUHEH OMACHOCTEH, BBI-
SIBTICHHBIX KQYECTBEHHBIMH METOIAMH AHAJIH3A.

YacTora KaykIOTO 3Tala Pa3BHTHSA ABAPHIHOMN CHTyaLHH OMPEAC/CTCS IMy-
TEM YMHOKCHMS MPEAMICCTBYOMETO 3TANa HA BEPOATHOCTH HACTYIUICHUS U OT-
CYTCTBHA COOBITHS MM YCIOBHS, 0O)KATAEMOTO Ha 3TOM Jtare. Hanpumep, aBapun
C HAPYIICHHEM TEPMETUYHOCTH IOABOJHOTO HE()TE- WM Ta3ompoBOJA, B 3aBH-
CHMOCTH OT CO3JABINHMXCS YCIOBHH (MOSBICHHE HWCTOYHHKA BOCIIAMCHCHHS),
MOI'YT Pa3BHUBATBCA KAK C BOCIUIAMEHCHHEM, TaKk u Oe3 Hero. B cBow ouepens,
MPOM30IIEANIEE BOCIUIAMEHEHHE B 3aBUCHMOCTH OT YCJIOBHH (COPOC JAaBICHUS B
ABAPHUHOM CEKIMU) MOKET PA3BUBATHCSA IO CIIEHAPHIO CTPY HHOTO WJIH OYaroBOTO
TOpEHHA (TI0Kap Pa3IUTHUA).

TTocTpoeHue AepeBa MPOJOKACTCSA 10 MOMCHTA HACTY IUICHHS COOBITHIHA, SIB-
JIAFOIIMXCA MPEIMETOM aHAIN3A PHCKA (MIOPAKEHHUE JTFOICH, BRIOPOC BPEAHBIX BC-
LICCTB B OKPY’KAIOMIYIO CPEAy U T. I.). YaCTHBIC BEPOATHOCTH 3THX COOBITHH, Ha-
CTYNHMBIIMX NPH PEATH3ALUH PA3IHYHBIX CLICHAPHEB, HHTETPHPYIOTCS I TOJTY -
YEHUS CBOTHBIX MOKA3ATEICH PUCKA /IS AaHATH3HPYEMOTO OCHOBHOTO COOBITHSI.

4.4 Mertoasl OEpeBbCB OTKA30B M COOBITHH ITO3BOJLIFOT COBMECTHO pac-
CMOTPETh COOBITHA U YCIOBUS PA3IMYHON MPUPOIBI — IEPBHYHBIC OTKA3BI TEXHO-
JIOTHUYECKOTO M KOHTPOJIBHOTO 000pyAOBaHHS, ()Y HKIHOHHPOBAHHE CHCTEM 00¢-
creucHus Oe30MacHOCTH, JCHCTBHUS ONIEPATOPOB, BHCITHHE BO3ACHCTBHSA U T. I

4.5 Metoapl AepeBbEB OTKA30B U COOBITHH SIBISIFOTCS AOCTATOMHO TPYAO-
€MKHMH H JOJDKHBI NPHMCHATHCS AJIA QHAIM3a IMPOCKTOB MM PSKOHCTPYKIMH
CIOXKHBIX H OTBETCTBCHHBIX TCXHHYCCKHMX CHCTEM. KOHKpeTHBIE OOBEKTHI KOJIH-
YECTBEHHOTO AHAIHN3a PUCKA (TPyOOIpPOBOAHA CHCTEMA B 1IETIOM, €€ CEKIHS HIIH
TEXHOJIOTHYCCKHH y3€JI, OTACTIBHBIC BH/BI M CHCHAPHH ABAPHU M T. 1.) JOJDKHBI
ONPEACIATHCS HA MPEAIECTBYOMIMX 3TAaNax aHAIH3a PHUCKA.

5 Meroabl KOJIMYECTBEHHOI0 AHAJIN3A PUCKA XapaKTEPH3YIOTCA PacyeToOM
MOKA3aTe e PHCKA, MPUBEACHHBIX B IPHIIOYKCHUH 2, U MOTYT BKJIFOYATH B CE0S OTUH
WITH HECKOJIBKO BBINICTICPEHHCICHHBIX METOI0B HITH HCIOIb30BaTh HX PE3yJIBTaThL

5.1 3 (heKTHBHOCTD KOMMYECTBECHHOTO AHAIH3A PHCKA HAHOOJIEE MPOSBIACTCSL:

HA CTAJUH NPOCKTHPOBAHHUS ONACHBIX OOBCKTOB;

MPH OIICHKE 0€30MacHOCTH 00BEKTOB, HMEIOIIUX OHOTHITHOE 000PYA0BAHHCE;

NIPH HEOOXOAMMOCTH MOy YECHHA KOMIUICKCHOH OLICHKH BO3ICHCTBUS aBapHH
HA MOICH, OKPYIKAFOLIY 0 CPEAY M MATCPUATIBHBIC OOBEKTHI,
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IIPH Pa3pabOoTKe NEPEYHS MPUOPUTETHBIX MEP IO MOBLINICHUIO OC30MACHOCTH
o0BeKTa.

5.2 BrinostHeHHE KOJTHYECTBCHHOTO AHAIM3A MPEATIONATAeT BHICOKYHO KBAIH-
(uxanuro uCmoMHUTENCH, OONBImON 00beM HHA)OPMALMH MO ABAPHUHOCTH 000-
PYIOBAHMS, YIET OCOOCHHOCTEH OKPY KAIOMICH MECTHOCTH, THAPOMETCOY CTIOBHIA,
BPEMCHH NMPEOBIBAHUA JTIOACH Ha TEPPHTOPHH OOBEKTA B 30HAX JCHCTBHA (ak-
TOPOB OIIACHOCTH, PEXKKMMA MPEOBIBAHUS HACCICHUS B OMH3ICKAINUX pAaOHAX H
JApyrux GaxTopos.

Ha mpomesky TOUHBIX CTaIHAX aHATH3A BO3HUKACT HEOOXOAUMOCTD B HCIIOIb-
30BAHHH MATEMATHYECKUX MOZAENCH M PACUCTHBIX METOAUK I OUCHKH (H3HKO-
XMMHYCCKHUX U APYTUX ABICHUH, COMPOBOKIAOINUX PA3BUTHE aBAPHIL.

5.3 K orpanuueHIAM METOJOB KOJMUYECTBECHHOTO AQHATN3a PUCKA OTHOCHUTCS
BBICOKASI TPYAOEMKOCTh, CTOMMOCTD H HPOJOJDKHTEIPHOCTD HMOATOTOBHTCIBHBIX
U QaHATUTHYESCKHX PadoT, a TaKoKke BO3MOYKHOCTD MOIYYCHHA PE3yIIBTATOB, XapaK-
TEPH3YIOLIUXCS 3HAYUTEIBHON CTATHCTHYCCKOM HEOMPEAETCHHOCTRIO, HE TO3BO-
JHIOINEH TOCTOBEPHO 0OOCHOBATH MPAKTHUCCKHE MEPOIPHATHS IO 0OCCIICUCHUIO
0C30MaCHOCTH.

6 TunoBbIe CICHAPHH BO3MOKHBIX ABAPHIT HA MOPCKHUX IOABOJAHBIX TPY-
OompoBoax

ITpumep AepeBa THNOBBIX OTKA30B I MOPCKOTO IMOJBOJHOTIO TPyOOIpoOBOAa
MOKA3aH Ha puc. 1.

Ha puc. 2 u 3 npuBccHBI THIIOBBIE CUCHAPUU BO3MOXKHBIX aBAPHH HA MOp-
CKHUX NOJBOIHBIX TPYOOIPOBOAAX B BHAC JCPCBHECB OTKA30B, MPUBOJAIIUX K HA-
PYLICHHIO LICIOCTHOCTH TPYOOIPOBOIA IIPH BHCIIHEM H BHY TPEHHEM KOPPO3HOH-
HBIX U3HOCAX.

TIpumep nepesa COOBITHIA, Pa3BHTHE KOTOPHIX BOMOYKHO HOCIIEC HACTY ILICHHAS
ABapHHHOTO COOBITHA — HAPYMICHUS IICIOCTHOCTH IOABOAHOTO TPyOOMpOBOAA B
pe3yasTare KOPPO3HOHHOTO H3HOCA, MOKA3aH Ha pHC. 4.

7 Ceenenust 00 aBAPHITHOCTH MOPCKHX IOJABOJAHBIX TPYOONPOBOJIOB HA
OCHOBAHIH 3aPY0C/KHOTO OMBITA YKCILIYATAIINN MOABOIHBIX TPYGOTIPOBO/IOB

B HacTosmee BpeMs HAaHOOIBIIHE IO YHCICHHOCTH, IPOTSHKCHHOCTH H OTIBITY
IKCIUTyaTallud CUCTEMBI MOPCKUX IOJBOJHBIX TPyOOIpPOBOaOB CIOKIIUCh B Ce-
BEPHOM MOpPE M B MEKCHKAaHCKOM 3aiuBe. /laHHbIE 00 aBapHIHOCTH MOABOIHBIX
TpyOOIPOBOIOB IO 3THM CHCTEMAM HMEIOTCS B CIICAYIOIINX HCTOYHHKAX

o TpyOonposoaam CeBEepHOro Mops — JaHHbIC bputaHCKoH AnMHHHCTpA-
LMK TI0 OXpaHe 310poBbs U 0e3omacHocTH (Health and Safety Executive, HSE);
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mo TpyGonpoBoaM MEKCHKAHCKOTO 3a1uBa — JanHble O¢uca mo 6e30macHo-
¢t TpySomnpoBooB MunuctepcTsa Tpancnopra CIIIA (Office of Pipeline Safety
of the USA Department of Transportation).
ABApHITHOCTH TIOBOAHBIX TPYyOOMPOBOIOB XapaKTCPH3YCTCA CICAYOIIHMH

MMOKA3aTCJIAMU.

7.1 Tpyoonposoani CerepHOro Mopst

o coctostHuto Ha koHer 2000 1. B CeBepHOM MOPE HAXOIIIUCH B IKCIIIya-
tauuk 1069 CTANIBHEIX MOABOIHBIX TPYOOMPOBOIOB AMAMETPOM 10 40 JHOHMOB C
0OIIMM HAKOIUICHHBIM OIBITOM 3KCITyaranuu 6oee 300 000 kM X rox;

TaGnuma 2
Juamerp Yucao O6masn yymmHa HapaGortia
TpyOoOonpoBona, TpyGonpoBonoB Ha KoHen 2000 1., 3a 19712000 rr.,
MOVMBI Ha xoHerr 2000 r. KM KM X ToJ
Bee crampmpre 1069 22848,0 307246,0
TpyOOTIPOBOJIBI
0 9 552 5034,0 52973,0
=
E = or 10 g0 16 266 3889,0 47536,0
§=§ or 18 110 24 126 4352,0 588430
=4
é & oT 26 10 40 84 8441,0 147571,0
HET JaHHBIX 41 1131,0 322

3a BeCh MEPHOJ SKCIUTYaTalliK JAHHOHM CHCTEMBI MOPCKHX MOABOAHBIX TPy 0O-
MPOBOJIOB €¢ ABAPHUITHOCTD XAPAKTCPH3YCTCS CICAYFOIUMHY MOKA3ATCIIMH ;

TaGnumna 3
Ynerro ¢ aes PacueTHast yactora,
Jnaverp v 104 (kM X rom)*
TpyGorpoBoaa, HapaGoa,
I KM X 0 aBapuH, B— aBapuH, apapHu
MONMBI TpeSyIourue Tpelytonue
C YTeuKaMu ¢ yTCUKaMH
peMoHTa peMoHTa

09 45679,0 11 2,41 1,53
oT 10 u Gostee 2438430 15 0,62 0,16
or 10 mo 16 44286,0 11 1 2,48 0,23
W3 HUX: oT 18 10 24 56728,0 1 1 0,18 0,18
ot 25 10 40 146052,0 4 2 0,27 0,27
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7.2 Tpy6onipoBobI MEKCHKAHCKOIO 32/1MBA

3a mepuoz 1985 — 1999 rr. B MEKCHKAHCKOM 3aJIMBE NPU HAKOIICHHOM OTIBITE
pabotst 6onee 184 000 kM X rox UMETA MECTO CIEAYIOIIAs ABAPUHHOCTH IO aBa-
PHSAM, IPHBOAMBIINM K YTEYKAM B OKPYIKAIOIIYIO CPEAy:

Ta6nuna 4
JluaMeTpsI TPyGOIPOBONOB Hapa6orka, ‘neao Pacuernas 1acrora,
M 00BeMBI yTe4eR KM X rox y:e‘;:f);a 104 (kM X rom)*
nnameTpoM Jio 10 aroiiMoB 7 0,66
ot 50 no 100 2 0,19
1o o6bemam yTeuek | OT 100 10 1000 105390 2 0,19
(GappeJtm) ot 1000 10 10 000 2 0,19
Gonee 10 000 1 0,09
ot 10 groiimoB u Gostee 8 1,01
ot 50 o 100 1 0,13
10 o6bemam yreuek | OT 100 1o 1000 78879 2 0,25
(Gappem) or 1000 o 10 000 4 0,51
6onee 10 000 1 0,13

Ha ocHOBaHWM NIPHUBEICHHBIX JAHHBIX IIPH YCTAHOBJICHAH KPHTCPUCB PHCKA
BO3HHMKHOBEHHUS yTEUEK (IKOJTOTHYECKOTO PHCKA) UL MPOCKTHPYEMBIX MOPCKHX
MOABOIHBIX TPy OOMPOBOAOB MOXKHO PEKOMEH/IOBATH CIICAYFOLIUC YPOBHH YIPaB-
neHus puckom no npunnuny ALARP:

HEZOIY CTHMBIH ypoBeHb pucka — 1,0 x 10 (km x rom)™;

peHeOpeKuMBIH ypoBeHb prcka — 0,5 x 103(kMm X rom)™;

MOJICKAIIMH aHAITH3Y YPOBEHb pucka — oT 0,5 x 107 mo 1,0 x 10 (xM X rom)™.

YcTaHOBIEHHE H COOMIOICHUE TAKHX YPOBHEH YIIPABJICHHS PHCKOM IO3BO-
1T 00eCTIeYnTh OC30MACHOCTh BHOBb CTPOSIIIAXCS MOPCKHX MOABOJHBIX TPYOO-
MPOBOJOB HA YPOBHE, MPEBOCXOMAIIEM JOCTHIHY ThIH B MHPOBOH NMPAKTHKE.

ITpu ycTaHOBICHHH KPHTEPUEB H AHATIM3E PHCKA HECOOXOAUMO YUHTHIBATD
0COOCHHOCTH Y4ACTKOB TPACCH MOPCKHX MOJBOAHBIX TPYOOMPOBOIOB, BIHSIO-
IIHE HA CTENICHb OMACHOCTH BO3SHHKHOBCHHS ABAPHIA:

Y4YaCTKH B IPEIEIax 30H O€30MACHOCTH MOPCKHX HE(TETa30100bIBAFOIIIX
YCTaHOBOK M CKBAKHH C TIOJBOJHBIM PACIIOJIOKEHHEM YCTHEB;,

YYaCTKH C HHTCHCHBHBIM CyIOXOJCTBOM, PHIOOIOBCLKON U APYTOM NCATCIb-
HOCTBIO HA AKBATOPHAX;

YYaCTKH C ONIACHBIMH T€OJOTHYECCKHMH SBJICHHSAMY,
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Y4acTKH ¢ aeopManueii MOPCKOTO THA M OSPETOBBIX JIMHHMIA,

YYACTKH C ONACHBIMH JICIOBBIMH M TCOKPHOJIOTHUECKIMHE BO3ICHCTBUAMY,

VYaCTKH, CO3MA0IIHKE B CIIy4ae YTEYEK ONACHOCTD 3arps3HEHHS 0C000 0Xpa-
HACMBIX H 4y BCTBUTCIbHBIX IPUPOJHBIX TEPPUTOPHH.
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HIPHIIO)KEHUE 4
METOJUKHU CIEIIUAJIBHBIX UCTIBITAHUI

1 ONPEJEJEHUE KPUTHYECKOW TEMIIEPATYPBI XPYIIKOCTH
O METOAY DWTT

1.1 MeTtoauka mpuMEHHMA /I HCIBITaHKUA 00pa3[oB W3 OCHOBHOTO METAJLIA
craibHbIX TPYO auamerpom 300 MM u Oojee, TOMIMHON CTCHKH Oojee 7,5 MM |
JHMCTOBOTO MPOKATa, ITPHIICA (IAJICE — JTUCTA) TAKOH HKE TOJMIIHHBI 1)1 HX MPOU3-
BOJCTBA. MICTIBITAaHHE COCTOMT B H3THOHOM HATPY KCHHH J0 Pa3pyICHHA 00pa3na
C KOHLEHTPATOPOM OJHUM yAapoM Ooiika CBOOOTHO MAJAIOMICTO Ipy3a HIIM Ma-
ATHHUKA Kompa. VICIBITHIBAIOT CEpHio, 0ObMHO U3 10 00pa3oB, NpH KOMHATHOM
U MOHWKEHHOH TeMmmepaTypax (aBa o0pas3na Ha TEMICParypy) C LEIbI0 Onmpeac-
JCHHA MPOLEHTA BI3KOH COCTABILIIOMICH B H3JIOMAxX M MOCTPOCHUS 3aBHCHMOCTH
«IPOLEHT BOJIOKHA — TEMIIEPATypa». B pe3ynsrare OmpeIeIsIFoTC:

TEMIIEpaTypa, MpU KOTOPOH 00pa3mbl YAOBICTBOPSIOT KPHTCPHIO 3aJAHHON
JIOTH BOJIOKHHCTOH COCTABJIIOIICH B H3JIOME;

CPEAHAA M MUHUMAJBHAA JOJI BOJOKHHCTOM COCTABILIIOIICH B H3JIOME IPH
6a30Boli TeMIIEpaType A1 HCTIBITHIBACMON KATCTOPHUH CTAIH.

[TpoOy (3aroTOBKY) A/ H3TOTOBJICHHS 00PA3LOB OT TPYObI CIICAYET BBIPE3ATh
MOTIEPEK MPOJOIBHOM OCH TPyOBI B COOTBETCTBHH C pucC. 1.1. TTpoOy (3aroToBky)
JUIA H3TOTOBJICHUS 00Pa3LOB OT JIUCTA CJICAYET BHIPE3aTh MOMEPEK OCH MPOKATA B
TIEPBOM YETBEPTH MIMPHHBI JIACTA.

KomuecTo TpyO it TUCTOB, OTOHMPAEMBIX JJISI HCIIBITAHUS, PEIIAMCHTHPY -
ercs Tabn. 4.2.3.5.1.1, ecu He yka3aHO mHOE. IIpH BhIpe3Ke MPOOHI (3aTOTOBKH)
OTHEBBIM CHOCOOOM IPHIYCK HA MEXAHHYCCKYK OOpabOTKY OT JIMHHH pPe3a J0
Kpast 00pa3ia J0JDKEH ObITh HE MeHEE 15 MM.

IIpaBky mpo6 oT TpyO BHIMOTHSIOT CTATHICCKOH HArpy3Koii. Crpena mporuba
TOCJIC MPABKU AOJDKHA HCKIIFOYATh MOBOPOT 00pa3ua B INIOCKOCTH ACHCTBHS HA-
TPY3KH IPU UCHBITAHHH. JIOIyCKACTCS MPUMEHATH 00Pa3Lbl C HCBBIIPAMICHHOU
CpPCIHCH YaCTBIO HA JUIHHC [0 ABYX TOJIIMH, IIPH 3TOM 00a KOHLA MPOOHI PeKo-
MCHAYCTCS BBIIPABIUITH OHOBPEMCHHO.

OOmue ykazaHus IO JOIYCTHMOCTH IPAaBKH 00pasloB aHAJIOTHYHBI, MPEa-
CTaBJICHHBIM B pa3/Jciic 2 HACTOSAIICIO MPHIOKEHH Ui 00pasuoB Ha CTOD.

HpPI HAJIMIAX PACXOKACHUA B PE3YJIbTATAX, MOJTYUCHHBIX NMPH UCHBITAHUAX
BBINPAMJICHHBIX U HEBBIMPAMIICHHBIX 00pPa3LOB, U MPU apOUTPAXKHBIX HCIILITAHH-
SAX HCBBITPAMIICHHBIC o6pa3m>1 ABIIKOTCA NPEANIOYTUTCIBHBIMH.
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Puc. 1.1

CxeMa BBIpe3kH 00pa3nos:
a — IpsIMOINIOBHAsI TPYGa ¢ OTHUM IIBOM; 6 — NpsIMONIOBHAsI TpY6a C AByMs IBaMH;
6 ~ CIIHpaJbHOIIOBHAs TpyDa; L — JutuHa obpasia

1.2 VcnpITaHUSIM NOABEPTAIOTCS MPU3MATHYCCKUC 00pa3mbl C HAAPE30M HA
pacTaruBacMo¥ MOBEPXHOCTH, OT KOTOPOIO NPH YJAPHOM HATPY’KCHHH PacCIpo-
CTpaHAeTca TpemuHa (puc. 1.2). @pesepoBaHHbI HAAPE3 3aNpEIeH. [loImy CKaroTCs
MPECCOBAHHBIN HAAPE3 (@) U MICBPOHHBIH Mpomui ().

Kpome mpo1ieHTa BOJTOKHHCTOH COCTABILIOMIEH LETec000pa3HO PEruCTPUPO-
BaTh YHEPTHIO, 3aTPAYMBACMYI0 HA paspyIICHUE 00pasia.

TTpuHUMITHATEHAA CXEMA PEKOMEHYEMOTO MPUCIIOCOOICHUS /1Sl HAHCCCHUS
KOHIICHTPATOPA MCTOAOM BIABJIHBAHKS H Pa3MEPbI paboucii YACTH HOKA PHBE/IC-
Hbl Ha puc. 1.3. IlleBpoHHBI HAAPE3 BBHIIOTHACTCA JUCKOBOH (DPE30i HITH MHIIOH,
PammycC mpH ero BEPIIHHE HE OTOBAPHBACTCA.
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O6pasel H OCHACTKA Il HCTILITAHHUH (f — TOJII{HHA)

TpeOyeMy o MOIHOCTH KOIPa MOYKHO OLICHUTH 10 (hOpMyiam:

KDWTT, =593 % KV, (1.1)
KDWTT, = 3,95 15 K154, (12)

e KDWTT —sueprus ynapa DWTT ¢ meBpoHoM (ch) H ¢ IpecCOBaHHBIM HajIpe3oM (p);
t — ToNmKHA 06pa3ia, MM;
KV — pabora yaapa, Jx.

OOpasenr yCTaHABIMBAIOT HA OMOPAX TAKHM 00pa3’oM, 4robbl ymap Ooiika
OBIT HAHECEH CO CTOPOHBI, MPOTHBOIOIOKHON KOHICHTPATOPY. YCTAHOBKA 00-
pasua J0/DKHA 00CCHEYHBATh PACIIOIOKEHHE KOHICHTPATOPA CHMMETPHYHO OT-
HOCHTCJILHO OIIOD, M €r0 OCh JOJDKHA COBIAJATh C OCEBOM JMHHCH OOHKA C TOY-
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Puc. 1.3
Cxema npHcnocoOIeHus 4711 IPeCCOBaHHs HaIpe30B

HOCTBIO £ 2 MM. OOpasen J0/DKEH PacIoIaraThcsl Ha ONMopax KOIpa M MOCP/KH-
BATHCS CTICHUATBHBIMU YIIOPAMH TaKUM 00Pa3oM, YTOOBI HCKIFOUHTH €10 OOKOBOE
BpAIICHHC BO BpeMs yaapa mpu ucmbitaHud. CropocTs 00ifka B MOMCHT yJapa
00pa3ua I0/DKHA COCTABIIATh HE MEHEE 5 M/C U, )KeJaTeibHo, He Oonee 6 M/c.

OxnaxzaeHue 00pasIoB MPOU3BOJUTCS B XKHAKOCTH (CIUPTE) C TEMIIEPATy-
PO, paBHO# TeMIeparype UCIBITAHUS, C MOrPemHOCTHI0 & 2 °C. OOpa3usl TOI-
IUHON 19 MM M MEHEE MOCIIE AOCTIDKEHHA 3aJAaHHON TEMITEPATy PhI BBIACPKUBA-
IOT B BaHHE HE MeHee 15 muH. OOpasipl TOMmAHOM 6osiee 19 MM BBIICP)KHBAIOT
u3 pacuyera 1 mMuH Ha 1 MM TommuHBL. JIONMyCKaeTcs MpeaIBAPUTEIbHOE OXJIAKAC-
HHUE B KPHOKAMEPE.

OO0pasmpl TODKHBI H3BJICKATHCS M3 BAHHBI TEPMOCTATA M OABEPrarbCs paspy-
LICHHUEO B TeUeHUE He Oonee 10 ¢. Ecmu 00pa3upl HCMBITHIBAFOT MOCTOSHHO 00JIee
yeM yepe3 10 ¢ mocie W3BJICUCHHUS U3 BAaHHBL, TO HCOOXOHMO NEPEOXTAKIATH HX
HA BEJIMYMHY TEMIICPATy Phl, yCTAHABIUBACMY IO SKCTICPHMEHTAIBHO, U MPOBOJUTH
H3MEPCHHE TEMIIEPATyPhI 4O MOMEHTA YAapa ¢ HOMOIIBIO TEPMOIAPhI, BCTABILAC-
MOH B OTBEpCTHE B 00pa3ie riyOnHOH HE MeHee 15 MMm.

1.3 TIpu mopcyeTe KOMHYECTBA BS3KOH COCTABILIIOIICH B H3IOME 00pa3LoB
TOILIMHOM 70 19 MM BKIFOUMTEILHO U3 PACCMOTPEHMSA HCKIFOYAKOT YYACTKH H310-
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Ma ! (TonmuHa 00pasLa), MPUMBIKAFOMIHE K KOHICHTPATOPY W MECTY yaapa Ooiika
(puc. 1.4). Jlna o6pa3noB TOMIHHOM 00Jee 19 MM HCKIIFOHAKOT U3 PACCMOTPCHHUS
YYaCTKH JUIMHOHM HE £, a 19 MM ¢ kaxao# ctoponsl. [Ipy HaaW4uK paccIOCHUM B
H3]I0ME HE PACCMATPHBAIOT KPHCTALIMYECKHC YUACTKH, IICPIICHINKYLIPHBIC 1O~
BEPXHOCTH H3]I0MA B PACKPBIBIIMXCS paccioeHusx (puc. 1.5).

4 by £
(AL AL L L L4 )
Vs
t ot 0.5
X V 0% 8
” Y,
»0,5 uM

bf4 |\ b/4 | b/4

Puc. 1.4
TumoBbie U3TOMBI 06p213LIOB U IOPAOOK ONPEACITICHUS }10;16171 BSI3KHX COCTaABJIAIOIMIHX B H3JIOMax
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Paccnon Xpynkoe

] 77 paspylueHue

Bug Aa Bug &8

Sameyanue. Xpynras cocmaensiowas 6 pacciogx ne yyumeieaem- 3amevanue. Xpynras cocmaginiowas 6 pacciosx ydumsieaemcs

CA 1 BeIYUCTEHUU NIOWAOU 8071 €O 1 BBIYUCEHUU NAOUAOU BOTOKHUCION COCMaeanaowy et
b

Puc. 1.5
Tlopsnok ydeTa IWIOMaaH KPUCTALTHUCSCKUX TIATCH B H3JIOME

KommdecTBo BA3KOH cocTaBIBmOICH B m3nome 5, %, BEMHCILIOT IO JopMyIe

B=(F, —F )/F, x100 %, (1.3)

rne F—3a4eTHas IWIOMalb H3JIOMa, MM,

— 2
£ — nnomaanh KpUCTALTMUECKOTO(HMX) YIACTKA(0B) HA H3IIOMe, MM,

IToBepXHOCTH BA3KOTO H3JIOMA XapPAKTEPU3yETCs TYCKJIBIM CEPHIM BHIOM C Xa-
PAKTEPHBIMH «BOJIOKHAMI» M OOBIMHO PACIOIATACTCS MO YITIOM K OOKOBOM MOBEPX-
HOCTH 00pa3ua. [ToBEpPXHOCTH XPYMKOTO H3JI0MA HA BHA KPHCTALTHICCKAsA, Oe3 BH-
JUMBIX CJIC/IOB IUIACTHYCCKOH Ae(DOPMALINH HA MOBCPXHOCTH PA3PYIICHHS. YUACTKH
XPYTKOTO H3/I0MA OOBIMHO MPHMBIKAIOT K OCHOBAHHIO KOHIICHTPATOPA U MECTY Vaa-
pa. [Inomaap XpynKo# COCTABILIOIICH ONPEACIIIOT CIICAY FOIUME CIIOCO0AMH:

H3MCPCHHEM TUTOMIATA XPyIKOTO H3JI0MA C MIOMOIIBIO MIIAHHMCTPHPOBAHAS HA
KOMITHEOTEPE TI0 (POTOTpahiH HITH 1O ONTHUYCCKOH MPOCKIMH HOBEPXHOCTH H3JIOMA,;

BH3yAJIbHBIM CPABHCHHUCM MOBEPXHOCTH U3JIOMA C 3TATIOHHBIMHU 00pa3LaMH WA
ux (pororpaduaMu, HA KOTOPBIX JOJI XPYTKOH COCTABIIOLICH 3apaHee ONMPEICICHa;
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H3MEPEHHEM Pa3MEPOB YYACTKOB XPYIKOTO H3JI0MA U BBIYKCICHUEM HX CYM-
MapHOH IIOIAIH.

Ecmu #310M KpUCTA/UTHYECKHi ¢ rydaMu cpe3a MeHee 0,5 MM, TO OH CUUTaeT-
cst uverornM 0 % BA3KOH COCTABIIOMEH. B MPOME)KYTOUHBIX CITy4asX JOIMyCKa-
€TCS T0JIb30BaThCA (POPMYIAMH:

Kpuc. 14, 6:
L+t
B=1-——|-100 %; 1.4
3t
Kpuc. 1.4, e
(t,+t,+1) b
B=|l1-—F]-100 %; (1.5)
3th
r
K puc. 1.4, 0:
SF,
B=(1—— - 100 %. (1.6)
th,

[TorpemHOCTs ONpEACTCHUA JOMH BA3KOH COCTABILIOIICH B H3IOME IO
HACTOSAINCH METOAWKE HAXOAUTCS B MHTEpBANIC + 3 % C TOBEPUTCIBLHOH BEpoOAT-
HOCTBIO P = 95 %.

Ecnu B mporecce HCIBITAHUSA OOHAPYKUTCS HECOOMIONCHHIE TEMIIEPATy PHO-
IO PEeKMMa, HEMPABHIIBHOCTh LICHTPOBKH 00pasIa, HECOOCHOCTh MPHIOKCHHUS
HATPYy3KH IO OTHOIICHHIO K OCH KOHICHTPATOPA M APYTHE HAPYIIECHHA PAabOTHI
KOTIPA, a TAKKe €CTH 00pas3el HMeeT AC(EKThI HIH HEKAYECTBEHHO IIOATOTOBIICH,
HE3aBHCHMO OT TOTO, OOHAPYKCHO 3TO A0 WM HOCTE pa3pyIucHHS oOpasa, pe-
3yJIBTaThl HCIBITAHUH MPHU3HAKOT HCﬂeﬁCTBHTCJ‘[LHLIMH H IPOBOIAT ITOBTOPHBIC
HCIIBITAHHA HA TAKOM JKE KOJIMYECTBE 00pa3uoB. Eciu pa3pymmuTs o0pasen oqHuM
YAapOM HE YAAT0Ch, MOXKHO Pa3pyIIHTh €r0 BTOPHIM YAAPOM, IPH 3TOM MOy YCH-
HBIH % BOJIOKHA CICAYET CUMTATh HIDKHEH OLCHKOM, YTO YKA3aTh B MIPOTOKOJIE.

Pesymbrars! HCHbITaHUH 3aMHCBHIBAIOT B IPOTOKOJ, B KOTOPOM KPOME YKa3aH-
HOTO B 4.2.3.3.4 | mpUBOIATCS CIICIYFOIINC CBEACHHS:

MaKCHMAJIbHBIH 3aIaC SHCPIHH yAapa MPU UCTILITAHHY,

BBICOTA MOABCMA IPY 34,
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CKOPOCTB TPy3a IpH yaape.
Pe3yabraThl HCTIBITAHUS PESACTABILIOTCS B (POPME CHCAYIOIIECH TaOMHIIBI:

Hertro- 3aueTHAS ILromans
Ne T, Tonmuua, o
BBLICOTA, ILTOINAMTb, KpHCTaIA, % BosokHa | Ilpumeuanue
wn | °C MM 2 ;
MM MM MM
2 OOPEJAEJEHHME CTOD

Jna onpenencHust CTOD ucmonp3yroTca 00pasupl C HAAPE30M H IPSIBapH-
TEITFHO BBIPAIICHHOH M3 HETO YCTANOCTHOM TpenmHoN. Beipe3ka 00pa3uos U Ha-
HeceHue Haape3a mo 3TB mpou3BoAiATCA MOCIE OKOHYATCIEHONH TEpMO0OpaboTKH,
TIPH 3TOM PACIIOIOKCHHE HAIPE3a — IO TOJIIMHE, HAIIPABJICHHUE PACTIPOCTPAHCHHAS
TPEIIUHBI — HOTIEPEK TPYOBL.

Tak KaK pe3yabTar UCIBITAHUN B 3HAYUTEIBHON CTCICHU ONMPEACIIETCS TOI-
LIHHOM 00pa31a, MOCICIHIOK CICAY ST HA3HAYATh MAKCHMAJIHHO OTH3KOM K TOJIIIH-
HE HCXOAHOTO MeTaja. [ Meranna TpyO, 0COOSHHO A MONEPEIHBIX 00PA3IOB,
IPABKA 3arOTOBOK ABISCTCS HCH30CKHOH. 714 TOTO, YTOOBI OrPAHHYHTE JOIOTHHU-
TCJIPHO BHOCHMYHO IJIACTHYCCKYIO Ae(DOPMAIIIO B 30HY HAAPE3a, PCKOMCHAYETCSA
OCYILECCTB/IATh MPABKy 3ar0TOBOK B BUAC «KpbLIa Yaiikm» (puc. 2.1). [Tocae sToro
MO’KHO IIPOBOJUTH MEXaHHYECKYH0 00pabOTKy IO TOJMIUHE 3aTOTOBOK.

JlomyckarTcs YCPHOBHHBI Ha OOKOBBIX MOBEPXHOCTAX 00pasnos mo 20 %
TOJIIIHUHBI, 38 HCKIIKOUYCHUCM 30HBI HAAPEC3a (He MCHCC TOJIIHHBI B KAXKIAYH CTO-
POHY OT HaApe3a).

Ta6numa 2.1
ITapaMeTpsI IpaBKH TPYGHBIX 3aT0OTOBOK
IS M3TOTOBJIEHHS OOPa3IIOB HA TPEeXTOUYeUHbI H3rHo
QOTHOILICHUE ITepras onepanus: Bropast Tonuuua
BricoTa HeBBI- o
TOJIMIMHLI CTEHKH . nmpaBKa Bcei oTepaLHsL: obpazia Ha
MpaBIcHHOH .
TpyOBI & K HAPYXK- 3arOTOBKH 10 TpaBKa KOHIOB TPEXTOYCHHBIH
3arOTOBKH /1
HOMY JuHamerpy D BBICOTBI /1, 3arOTOBKH H3THO
<0,05 <138 3 He TpebyeTes <0,956
0,07 2,36 > 1,48 Tpebyercs <0,956
0,09 3,48 >2,58 Tpebyercs <0,958
¢ IOy CTHMBIMHU
YepHOBHHAMH
> 0,09 > 3,45 PEeKOMEHYIOTCSI KOMITAKTHBIE 00pa3Ibl
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a)

YACMUHHO
8bINpasien-

6)

Puc. 2.1
IIpaBka monepeuHLIX 3aTOTOBOK U3 TPYObI

IIpeanoyrureapHbIN THI 00PA3LOB — H3THOHBIC, BEICOTA 00PA31A PABHA YIBO-
€HHOM mupuue (puc. 2.2).

OO0pa3ibl HCHBITHIBAIOTCS TPH YIIPABJICHAH HCIBITATEIBHON MALIMHOM 10 TIe-
PEMEIICHUIO NMPH KBAa3UCTAaTHYECCKOM HATPYKECHHH CO CKOPOCTBHEO NECPEMCIICHHS
TPaBEepPChl, 00CCIICUHBAIOIICH BO3pacTaHUEC KO3(PPHIHCHTA MHTCHCHUBHOCTH Ha-
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e=0.06W max_ % ‘%/
T
I =
i
‘ &
RO.1, .. Iy 1|
9055 — /8¢ 2

Puc. 2.2
IIpeanoyruTe bHLIN THIT 06pa3ioB yist uenbiTanuii Ha CTOD

TPSDKCHUH KfB auanasone 0,5 — 3,0 MIa - m%/c. [Tpu HCTIBITAHHUSX 3AMMHACHIBACTCS
JuarpaMma 1e(GOpMHPOBAHHS B KOOPAMHATAX «HATPY3KA — PACKPHITHE OEPEroB
TPEIMHED. HarpyskeHue OCyIMECTBIIETCS A0 MOTHOTO HIH YACTHYHOTO Paspy-
MICHHA 00pa3na WM I0 JOCTIDKCHHS MAKCHMYMA HArpy3ku. [10CIe HCIBITAHMMI
MPOH3BOJUTCS NMPOBEPKA BHINIOJIHEHHS Y CTOBHH KOPPEKTHOCTH.

VYron Mexxay TuHHEH Haape3a u OOKOBBIME MMOBEPXHOCTAME 00pa3La JOLKCH
HAXOHUTCA B quanaszoHe 90 + 5°,

ITpu HCIBITAHIAX OCHOBHOTO METAILIA TPYObI PEKOMEHIY €TCSI BBIIIOJHATD IPO-
LEAYPY MPESABAPUTEILHOTO GOKOBOTO O0YKATHS, OMHCAHHYIO B MCTOJHKS VIS HCIIBI-
TaHMA CBAPHBIX 00paslos (cM. pasa. 5). HeoOXoMuMOCTh CHATHS HANMPSDKSHUH Ta-
KHM METOZIOM MOKET OBbITh ONPEACIICHA YKCIICPHMEHTAIBHO HA MPOOHOM 00pasme.

Tlocne 3aBepIUCHHS H3TOTOBICHHA OOpA3IOB HMPOH3BOTHTCA BBHIPAIHBAHHC
YCTAIOCTHOH TPCIIMHBI PH KOMHATHOM TeMIepary pe. PexkuM IUKIITIECKOTO HATPY -
JKSHHS JOJDKCH OBITh BHIOPAH B COOTBETCTBHUH CO CJICAYIOIIUMH TPEMS YCIOBHAMU:
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3HAUCHHC MAKCHMAIIBHOM HArpy3KH UMKIA F, HA ()MHANBHOM CTAIMH BBIPA-
IUBAHUS TPSIIHHBI J0JDKHO OBITH HE 00JIce

B(W - a)? (Gym to,)

/ 4S ’

2.1)

rie B — tommuna obpasma;
W — BpIcOTA O0pasna;
a — TeKyImasi JJTHHA TPCIIHHbI,
S — paccTosiHHE MEXKIY OTIOPAMH;
O, O,,, — IPe/Ie]l TeKY4eCTH M PNl IPOUHOCTH MaTepHalia [IPH TeMIICPAType BhIPALIHBAHHS Tpe-
TMIHAHBI,

3HAYCHHC MAKCHMyMa KOI())HLMCHTA HHTCHCHBHOCTH HANPSDKCHHA K, B
LHUKJIE JOJDKHO OBITH HE DomIee

KJE=32"10*M", (2.2)
rae E' — Moayib yIpyTocTH,

B HCHBITAHUAX, KOTOPBIC JAOT KOPPEKTHBIC 3HAYCHMA K Marcphana, Bem-
yypga K  IOIDKHA OBITH HE DoTIEe

Gyts
K=06—=K, 2.3)
s

I¢ O, — IPesies TeKYYeCTH MAaTepHalla IPH TCMIICPAType HCTLITAHUH.

JU11 HH3KOJICTHPOBAHHOH cTam pacuer mo (popmyre (2.1), kak MpaBUIO MPH-
BOJUT K MCHBIINM 3HAYCHHUAM HATPY3KH, YeM 1O (opmyre (2.2), a yCIOBHA KOP-
PEKTHOCTH 1O K| HE BHIMOMHAOTCA JaKe IMPH HAMOONEE HU3KOH TeMIIEpaType Hc-
nbITaHui. B 3ToM cnyuae gopmyna (2.3) mpu BbIOOpEe HATPY3KH HE HCTIOIB3YETCS.

JIOTIONHATEIEHO OTPAHMYNBACTCS HATPYy3Ka HA HAYAIBHOM 3Tale BHIPATIMBA-
HHS YCTaJIOCTHOM TPCIUMHBL: HC BBIIIC COOTBSTCTBYHOIEH YPOBHIO 1,3 K, mipu pas-
MEPE TPEIIUHBI, PABHOM IJTyOMHE HAApe3a.

IIponenypa nMpoBeACHHS HCIIBITAHHUI:

VCTAHABIMBACTCA MacmrTad mauarpaMM Jc()OPMHPOBAHUS C TEM, 4YTOOBI
JOCTHYB COOTBETCTBHS PEKOMEHIAIUAM CTAHAAPTA MO YIIY HAKJIOHA YIPYToTro
YYACTKA AHATPAMMBI H Pa3MEpy JHATPaMMBI IO ocwu V.
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OCYIIECTBILICTCS KAMMOPOBKA AATYHKA PACKPHITHS TPCIIUHEL,

o0pazen MOMEINAOT Ha OMOPBI, YCTAHABIHBAKOT JATIHK PACKPHITHS TPCIIHHBI
H MPOBOAAT OXJIAXKICHHE A0 3aJAHHOM TEMIIEPATY PBI HCTIBITAHHUM,

HArpy»aror o0pasel ¢ 3aJaHHOH CKOPOCTBIO NMECPEMCIICHHS HATPYKAFOMICH
TpaBepchl. HarpyskeHHe MpoBOAAT 10 MOMEHTA HECTAOMIBHOTO Pa3pyIIECHHS 00-
pasma (ABHOTO CPBIBa HA AHArpaMMe Ac(HOpPMHPOBAHKS) HIH IO MOMEHTA SIBHOTO
Hepexo/a Yepe3 MAKCHMyM HArpy3ku. ITociie 3T0ro Jaryuk pacKphITHA TPEIIHHBI
CHHMAIOT H IIPOM3BOIAT A0JIOM 00pa3la MpH TEMIICPATy PE HCIBITAHU,

BBITNIOJHAOT HEOOXOAUMBIE H3MEPEHHA B H3/I0ME 00pa3La: JIMHBI HCXOTHOM
YCTaJOCTHO! TPEIMHBI H BEIMYMHBI CTAOHIBHOTO MOAPOCTA TPEIIMHEL, €CIH Ta-
KOBOH HMEETCA.

TouroCTH HU3MCPCHUA YCHIMA INPH HCIBITAHUAX AOJDKHA OBITh HE Me-
Hee £ 1 %. TouHOCTh H3MEPEHHS PACKPHITHA OSPETOB TPCIHUHBI OJDKHA ITPCBBI-
mats + 0,003 MM npu u3MepeHnH nepeMereHni 10 0,3 MM 1 £ 1 % npu 6oapmmx
nepemMemeHusIX. [lepe mpoBeACHUEM HCTIBITAHUN NMPOM3BOIUTCS 3aMEpP TOJIIIH-
HbI B 1 BbICOTHI /¥ 00pa3ua ¢ TouHocTsro = 0,1 %. PaccrosHue Mexxay omopa-
MH TPH HCTBITAHWH 00pa3lia H3rHOHOTO THIA JOJDKHO HAXOAMTCS B MPEAEiax
S=4W+ 0,2V, a TOUHOCTb YCTaHOBKH 00pa3lia HA ONIOPHI IT0 COBNAJCHHUIO JINHUH
JEHCTBHS HATPY3KH C HAZAPE30M J0/DKHA ObITh + 1 % S. Temmeparypa aomkHa u3-
MEPATHCS C TOUHOCTHIO % 2 °C, JO/DKHBI OBITH IPUHATHI MEPHI AJI1 BRIPABHUBAHHSA
TEMIICPATYPBI 10 TOIIHMHE 00pa3ua.

Tpy HATHYWH MPOCKOKA TPEIMMHBI HOMEP 71 CUATACTCS 3HAYMMBIM, U 3HAYC-
rue CTOD onpenesercs HMEHHO I 3TOTO COOBITHS, €CJIH BHITOJIHACTCS YCIIO-
Bue: d, % > 5 %, rae BenuuuHa d, % OMPEACIICTCA C MOMOMBKO rpadHIeCKuX
mocTpoeHui (puc. 2.3) mo (opmyie

Dl Fn_yn
d %F, =100 1 - —|—"")]%, Q4
F\D +x

1

rae F — Harpyska,
D — nepemeImeHue.

JlTnHa yCTaNOCTHOM TPEIUHBI B H3/IOME H3MEPACTCA B ICBATH PABHOOTCTOS -
LIMX TOYKAX MO CEYCHHIO 00pa3ua ¢ TOYHOCThIO He MeHee + 0,25 % ot cpenneit
mmuHbL. KpaifHue H3MepeHus npoBoAATCA Ha paccrosuuu 1 % mupuas! oOpasua
OT MOBEPXHOCTH. CpemHsAA BEIMIHHA MCXOMHOU YCTATOCTHOM TPELIMHBI a, pac-
CUMTBHIBAETCS KAK CYMMA CEMH BHYTPECHHHMX H3MEPECHHH M ITOJIyCYMMBI By X H3-
MEpCHHI Y OBEPXHOCTH, JCJICHHAA HA BOCEMb. Pasmimuue Mexay JoOBIMU JBY-
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ML H3 CEMH BHYTPCHHHMX M3MEPEHMH [UTHHBI TPSIMHBI HE JOJDKHBI IMPEBHIIAT
10 % cpenHei ATHHBI TPCIIHHBL.

— Crayoxk 2 Ckavoxk 3
— Crauox 1 RE {

./; /
4
/
g‘=£‘ F1 l 025 F?:o"“l D3= ,ltai" 1
] ' vy r;'?z
) t I - -
—-.-IX.' - —-1'2 ] a—— XE oum—

Ilepemenyenie packpoimus bepecos Haopesa V unu nepemeunjenue no TUHUY HAZPYHCEHUA q

Puc. 2.3
ITopsigok OLIEHKH CKAYKOB Ha JHAarpaMme 1edOopMHPOBAHHUS

JOonmOMHUTEIBHBIM TPEOOBAHMEM SBIAETCA MPOBEPKA COOTHOINCHHUS a, /W
OHO JTOJDKHO HAXOAMTRCH B quanasone 0,45 <a /W <0,55.
Pacuer Bemmuunasl CTOD (0003HauaeMoit B (popMyax Kak o) MPOU3BOAUTCA

mo (popmyne

FS a, 2(1—u2)+ 04(W—-a)V,

§=|——/|— ,
B "\W)]| 26, E  04W+06a,+z

(2.5)

IAe £ —Harpy3ka B pacCMaTpHBaeMOH TOUKE IHATPAMMBI,
V', — cooTBeTCTRyIOMAs ¢ IIACTHYECKAS COCTARIIMIONMAA ICPEMCIICHHS,
E, p—monyns ynpyroctu ¥ KodddurmenT [Iyaccona marepHuaa;
O, — 3HAYCHHE NPE/ie)ia TCKY 9eCTH HCCIIeyeMOTo MaTepHalIa PH TCMIICPATYPE HCIIBITAHHH.

3uaucHue Qyuxuud f(a /W) ONpeacnseTcs u3 CICAYIOMCTO COOTHOIICHHUS!
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3 (a,/)% [1,99—(a /W) (1-a /W) (2,15-3,93a /IV+2,7a/ W) |

Sa/w) =

2(1+2a,/W) (1 - a, /W)

(2.6)

BemumHa 6, A7t TeMniepaty pb ucnbitanuii 7, °C, eciu He H3BECTHA U3 IKC-
TICPHMCHTA, MOXKET OBITh OTIPSCIICHA IO (PopMyIIe

s

6, = G, +10%(491+1.87) - 189.

Q.7)

Pesyasrarsl uCiBITAaHUN PEKOMEHIY CTCS MPEACTABILATD B CACAYIOIIEM BHIIC:

Cranpgapt Ne

Mapka maTepHasa

Bun Metammonpoayk-
HH

Homep ntaBku

CocrosiHHe MaTepHaia
(moB u T.IL.)

Homep nmcta

HoMmuHajpHas TOIIIH-
Ha, MM

Mapk#poBKa 3arOTOBKH

Tun oBpasna

CeapouHas nmpoueaypa Ne

OpueHTAHS TPEIIHHBI

MapxkupoBka o6pa3na

TeomeTprueckue mapaMeTphl

Toamuna b, MM

b nocie oGxKaTHSI, MM

Mupuna W, MM

O6miast Beicota C, MM

[Ipomet S, MM

IlonyeeicoTa H, MM

I'myOuna Hampesa A, MM

Jnametp oTBepcTHA d, MM

ToamuHa HOMKEBBIX
OTIOp Z, MM

IMomypaccT. MeXIY OTB.
h, MM

ITapameTps! BRIpaIIUBAHHS TPESITHHBI

TpelmuHsl F ' kH

(DuHaNIbHAS MaKC. HATPYy3Ka BhIpaMIUBaHHUS

OTHoIeHHe MUH. 1
MaKC. Harpy3ku R

O61mee yucao HUKIoB N

TemnepaTypa u MPoIHOCTD

Temneparypa ucmsita-
Hus, °C

Ilpenen TekydecTH 0.
MIla

[Ipemen mpouHOCTH O,
MIIa

Ilpu Temmneparype ucHbITa-
HUSI G, MIIa
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a a a a a | a a a a Cpenuee | Ilpumeuanue

a

Aa

IIpHUCYTCTBHE OCTAHOBJICHHOTO JledexTn! cBapKH
XPYIIKOTO MOAPOCTA

Pacmenienue MeTasuta TapaJuieiib- «C’I‘yHeHLKH» B U3JIOME
HO IIOBEPXHOCTH

I/IHTepr[peTauI/m PE3YJIFTaTOB UCIIBITAHUS

K, MITaVm Kpurtnueckoe coGriTe

F JF, CTOD, um

MeTtasutorpadust (a7st o6paszuos no 3TB)

IlesteBast CTPYKTypa IO pa3MeTKe |

PesynbTaThr MeTa/LIO- Ilos | 3TB 3TB OcH. MeTa)T | 3akimoueHue: nesieBast
rpadun yJ.C | JajlbH CTpYKTypa
%

[MpunoskeHus: POTO U3TOMA, 3aMHCH THATPAMM HATPYIKECHHS.

3 ONPEJEJEHHME CIIOCOBHOCTH
K BOCIIPUATHIO ILTACTHYECKHX JE®OPMAIHIA

Hcnbitarus Ha 3aru0 Ha ompaBke 0OA3aTelIbHBI IPH JIMICBOM, KOPHCBOM H
60KOBOM H3THOAX (MCIBITAHHA HA OOKOBOM H3rHO IMPOBOIATCS TOJNBKO AJISL CBAp-
HBIX IIBOB).

Ha nmuuesoit 3aru® ciaeayeT HCHBITBHIBATH IMOJHOTOJIMIHHHBIE 0Opa3ubl C
YCPHOBOH pACTATHBAEMOH MNOBEPXHOCTHIO. [IpeaBapurenbHas aedopMamms
MEXAY AByM INIOCKOCTSMHM JOMYCKAETCS TOJBKO IS 00pa3loB, TAC PaCTATH-
BAacMOH ABIACTCA BHY TPCHHAA MOBEPXHOCTh TPYOBI, YTO MPOIUKTOBAHO TPeOO-
BaHHAMH O€30macHOCTH mepconana. IIpaBka 00pa3uoB Ha OOKOBOM 3aru0 HE
PEKOMEHIyETCSI.

IIpu TomuuHEEe THCTOBOrO METAJUIA A0 32 MM TOJIIHHA 00pa31a J0JDKHA ObITh
PaBHA TOJNIIMHE JTHCTA, IPH OOJBINCH TOMIMHMHE JOIMYCKACTCS CTPOXKKA 00pa3LoB
JI0 TONIIMHBI 25 MM C 0ZHOH cTopoHsl. IIupuna o6pa3ia J0mKHA COCTABIATD OT
1,6 no 5 TommuH. [lmuaa oOpa3ua gomkHa cocTaBmaTh L =2 (a + d) + 1007° mm,
Iae g — TOJMIIUHA 00pa3ua, d — THAMETP OTPABKH.
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Jns GokoBOro 3armba HCHONB3YIOTCS NUIH(OBAHHBIC TEMIUIETHI TOJIIV-
HOH 10 MM.

OO0pa3sipl CICAYET BBIPE3aTh PAIOM C MECTaMH BBIPE3KH 00Pa3LOB IS IpY-
THX THIIOB HCTIBITAHHM, YTOOBI HMETH BOBMOYKHOCTB COMIOCTABHTD PE3YJIBTATHI HC-
MBITAHUI HA H3THO ¢ JPYTUMH XapaKTEPHCTHKAMH METaJlIa. Pe3ka 3aroToBOK mox
00pa3Lbl HA THILOTHHHBIX HOKHUIAX HE JoIycKaercs. [locie MexaHnueckoH 00-
PpaboTKH Ha rpaHsX 00pa3na HE JOJDKHO ObITh IONEPEYHBIX PHCOK OT PEXKYLICTO
uHCTpyMeHTa. 11lepoxoBarocTh MEXaHHUYCCKH OOpAOOTAHHBIX MOBEPXHOCTEH R,
He J0/pkHA mpeBbimarh 40 MkM. OCTpble KPOMKH JOJDKHBI OBITh MPHTYILICHBI C
pazuycom He 6oiee 0,1a.

Ecnu He YKa3aHO HHOE B HOPMATHBHON JOKYMCHTALMH HA METAJLIOMPOIY K-
LU0, AUAMCTDP OIMPABOK JO/DKEH COOTBETCTBOBATH IPHUBEACHHOMY B Tadm. 3.1,
HX TBEPAOCTH AODKHA cOCTaBIATh 55 — 60 exurm HRC mo Harpy»xaromeit mo-
BepxHOCTH. [[TuprHa omop AO/KHA OBITH OOJBINE IMMPHHBI 00pasua. Juamerp
onopHBIX BaHKOB 30 — 50 MmM. PaccTosiHue MeXIy OmopaMu B CBETY, €CITH HHOE
HE YKA3aHO B HOPMATHBHOM JOKYMEHTALMH HA METAJUIONPOLY KIIHIO, TIPHHHMAIOT
paBHbM d + 2,5a.

TabGnuna 3.1
JlaMeTp ONMPaBKY NMPH HCNIBLITAHUU HA 3aTHO

MuHUMaIbHBIH rapaHTHPO- JuameTp onpaBku JluameTp onpaBKH
BaHHBIH Mpe/ies TeKy4eCcTH Ha JIMIeBOH/KOpHEBOH 3aruté Ha 60KOBO#1 3arub, MM
OCHOBHOTO MeTasuta, MIIa (a — TonmuHa oGpasifa) (TonmuHa o6pazna 10 mm)

He Gonee 390 2a 30

420 - 620 4a 40
690 u Gosee 6a 60

HcnpiTaHuEe COCTOUT B M3THOHOM HATPY>KCHHH 00PA3LOB COCPSAOTOUCHHOM
HArpy3KOH B CEpelHHE MPOJIETAa MEXKAY OMOPAMH IPH KOMHATHOM TeMIEpaType
(puc.3. 1, a, 6).

B ciy4yae OTCYTCTBHSA BHAMMBIX HEBOOPYKCHHBIM IT1a30M Je()EKTOB Ha 00-
paslie B IMPOIECCE UCIBITAHUS HATPY KCHUCE TIPOBOJUTCS 0 JAOCTHXCHHA TpeOye-
Moro yria 3aruda. ITocie CHATHs HArPY3KH 00pa3el HCCICAYETCS HA HAMYHC
Je(exToB Ha pacTATrHBacMOit M OOKOBBIX MOBEPXHOCTAX 00pa3La MpH TpedyeMoM
yTiIe 3aruda.

IIpy HATMYHUH BHAMMBIX HEBOOPYKCHHBIM I1a30M Ae()eKTOB Ha oOpasue B
MPOLIECCE HCIBITAHUS HATPY)KCHHE OCTaHaBIuMBacTCs. [locie CHATHS HArpys3KH
obpasen uccaeayercs Ha Hamyue A¢()eKTOB HA PACTATHBACMON M OOKOBBIX IIO-
BEPXHOCTAX 00pa3ua MpH JOCTUTHYTOM YTJIE 3aruoa.
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Puc. 3.1
CxeMa UCTILITAHHH HA U3THO

OcMmarpuBaroT OOKOBBIC MOBCPXHOCTH, KPOMKH M HAPY)KHYH) IOBEPXHOCTB
H30THYTOH uacTu oOpasma. OmpeneiaeHue pe3yIbTaToB HCHBITAHHNA B OTHOLIC-
HHH JOIYCTHMOCTH OOHApPY’KCHHBIX AC(EKTOB IPOM3BOIAT B COOTBETCTBHH C
HOPMATHBHO-TCXHHYECKOH JOKyMEHTalMed Ha Meramtonpoaykuumo. Ecmu He
YKa3aHO HHOE, 00Pa3el CYHTAIOT BBIICP)KABILHMM HUCTIBITAHHUE IIPU OTCY TCTBHH U3-
JI0Ma, pacClOEHUH, HAAPBIBOB U TPEIIMH, BUIUMBIX HEBOOPY KCHHBIM IIa30M.

Yron u3ruda, ecnu oH MeHee 180°, m3MepseTcs coracHo puc. 3.1, 0, mocne
cHaTus Harpysku. M3ru6 Ha 180° ocymecTBisieTcs A0 MapauIeIbHOCTH CTOPOH
(puc. 3. 1, 6) WM 10 COMPUKOCHOBCHUS CTOPOH (pHC. 3. 1, 2). M3rub Ha omopax
JOITy CKAaeTCs BBITOTHATE 0 yTiIa m3ruda 140°.
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4 METOJIMKA ONPEJAEJEHUA CTOUKOCTH
K CYIb®UTHOMY PACTPECKUBAHUIO O] HAITPA’KEHUEM

HcnbITaHUSIM TIOABEPraloT MO TPH 00pasua OT Kakaod maprud TpyO. Ecmu
HMHOC HE YKA3aHO B HOPMATHBHOW JOKYMEHTALMH HAa META/LUIONPOIY KIIHIO, HCITBI-
TaTeIbHOM CpeOl BBHIOMPAIOT PACTBOP, COCTOSIIMH M3 BOAHOTO PACcTBOPA XJIO-
pucroro Harpust — 5 % NaCl u nexsHoi ykcycHol kucnotst — 0,5 % CH,COOH
(pH pactBopa = 2,7), HachIuEeHHBIN cepoBoaOponoM mpu AasaeHuu 0,1 MITa.

HcnbITaHus MPOBOAATCS NMPH MOCTOSHHOHW HATPY3KE YETBHIPEXTOUCUHBIM H3-
ruboM 00pasLa MOTHOH TONIIMHEI WIIH PACTSUKCHUH HHIHHAPHICCKOTO 00pasiia,
BBIICPKHBACMBIX B HCIBITATCILHOM PACTBOPE B Te4eHHUE 720 4acOB MpH HAmpsi-
JKCHUH, COCTaBILIOINEM 85 % MHHHMAJILHOTO HOPMHPOBAHHOTO NPEACTa TEKY-
yectu Jid TpyO. Kpurepuit mpueMaeMOCTH — OTCYTCTBHE TPCLIMH IO JAHHBIM
MATHUTHOH Je(EKTOCKONHA B METAIIOrpadhirdeckoMy KOHTPOJIO Ha MAKPOIILTH-
(hax moCie NCTIBITAHHUS.

5 OMPEJEJIEHUE CTOMKOCTH
K BOAOPOAO-UHAYIIUPOBAHHOMY/CTYIEHYATOMY
PACTPECKHBAHHIO

HcnpiTaHusiM MOABEPrarOT MO TPH 00pasna OT Kakao# mapruu Tpyo. Eciu
HHOE HE YKAa3aHO B HOPMATHBHOM JOKYMEHTAIMH HA METAJUIONPOAY KIIHIO, HCIIbI-
TaTeIbHOM CPEAOil BHIOMPAIOT PAcTBOP, COCTOSINHMI M3 BOJHOTO PacTBOpa XJO-
pucroro Hatpust — 5 % NaCl u neasuoi ykcycnoit xucnors — 0,5 % CH,COOH
(pH pacrtBopa = 2,7), HaCBIIICHHBIH CEPOBOAOPOAOM C KOHIECHTparmei 3000 ppm
mpu gasieHun 0,1 MIla.

OO0pa3upl BHICPKHBAIOT B HCHBITATCIILHOM PAcTBOPE B TEUCHHE 96 4acos,
MOCJIE YeT0 OLICHUBACTCS O 00pa30BaBIIMXCS TPEIIHH B 00pasIax.

Pasmep 06pasuos 100 x 20 MM X TONIMHA H3ACTHA.

ITo TpeboBaHHIO Permcrpa mMpoOM3BOAMTCA KOMHYCCTBCHHAS OLCHKA IOTIIO-
ICHHOTO BOAOpoAa (Au((y3usi B TCUCHHE 72 YACOB B IIMICPHHE MPH TEMIICPa-
Type 45 °C).

BHyTpecHHEE pPacTPECKHBAHHE OLECHHBACTCS METOXOM MHKpo(oTorpadum
(BBIPE3KOH NUTH()OB ¥ 3AMEPAMHU TPEIIHH), KPUTCPHIA

CLR =¥/ /L 100 %, G.1)

rae [ —UHA i-H TpemHUHbI Ha MUTH(e pa3MepoM L X TOJMHHA H3eIHA,
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UM YJIBTPA3BYKOBBIM KOHTPOJIEM (Kaprorpadus ¢ OLEHKOH MPOLEHTA pac-
TPECKABIUCHCA MOBEPXHOCTH, CIIaKuBaHue 12 nb), kxpurepuit

TAS =n/N - 100 %, (5.2)

Ie 71 — YHUCTO TUIOMAIOK 3aMepa ¢ TPEIHMHAMH,
N — obiee 9ucno MIOMAIOK 3aMepoB (JUIs CTaHAapTHOTO obpasna N = 48, pasMep mromia-
KH 6,67 X 6,67 MM).
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[IPHIIOKEHHUE 5

ONPEJEJEHME 3HAYEHUI CKOPOCTU
N YCKOPEHHS BOJTHOBOI'O ABUKEHUSI YACTUILL BOAbI
B ITPUAOHHOM CJIOE

1. KOMITOHEHTBI CKOPOCTH H YCKOPSHHS BOJHOBOTO ABHKCHIS YACTHI] BOJBI B
npuaoHHOM cnoe: V, .V, . a, , a, onpeaensmorcs no Tabmanam 1 — 4 B 3aBucH-
MOCTH OT CICAYOLIETo:

h — TyOHHBI MODSI B paifOHE pacCMAaTPUBACMOTO Y4ACTKA TPyOOIpPOBOaa, M;

H — BrICcOTHI BOJH 1 %-HO# 00ECIIEYEHHOCTH B TEYEHHE TOAQA, M,

7 — nepuoaa BomH 1 %-Hoi 00eCIeUCHHOCTH B TCUCHHCE TOAQ, C.

ITpome:KyTO4HBIE 3HAYCHHS KOMIIOHCHT CKOPOCTH H Y CKOPCHHS OTIPEICIITIOT-
Cs IUHCHHOH HHTEPIOJISLHUCH.

2. 3nayeHus [ W T ONPENEIIOTCA MO pE3yabTaraM HHKCHEPHO-
THAPOMETEOPONOTHYECKHX H3bICKAHMH MO TPacce MOPCKOTO NMOABOAHOIO TPYy-
OompoBoza. Jlomyckaerca ucmonb3oBaHue CHpaBOYHBIX AAaHHBIX Permcrpa mo
PpeXUMY BETpa M BOJHEHMS JI1 HA3HAYCHHUSA BBICOTHI M IIEPHOJA BOIH obOecre-
4eHHOCTHIO 107 1/rom A Tex paioHOB MOPCKHX AKBATOPHIA (Y4ACTKOB TPACCHI
TpyOONpPOBOIA), TAC 3TH 3HAYCHHUS ONPEACICHBL.

PacueTHBIE 3HAYEHHUS CKOPOCTH V| M YCKOPEHHSA @, ONPEICILIIOTCA 10 (op-
MyJaMm:

V,=NVR AV QY]
aw=\/af/)x+af})z. )]
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T'opuzoHTAIEHAS KOMITIOHEHTA CKOPOCTH wa, M/c

Tabauma 1

T'myouna mopst h =10 m

Ilepuon BoHEI

Bricora Bomni H, m

Lc 1 2 3 4 5
5 0,24 0,48 0,72 0,96 1,11
7 0,37 0,74 1,10 1,45 1,75
9 0,43 0,88 1,32 1,74 2,11
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
I'myouna mopst h =20 M
Iepuox Bo/mHBL, Breicora Bommb1 H, M
5c 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 2,092
13 0,301 0,932 1,890 2,488 3,011
15 0,319 1.004 2,050 2,695 3,254
Lmy6una mops i =30 M
Iepuox BOHBL, Beicora Bo/HBI H, M
LI 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
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I'my6uma mops i =40 m

Ilepuon BoHbBI,

Broicota Bomb1 H, m

LR 1 5 10 15 20

5 0,002 0,018 - - -

7 0,034 0,182 0,418 - -

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 mopsa /i = S0 m
Ilepion BoHBI, Bricora Bommn1 H, M
7 ¢ 1 10 15 20 25

5 0,0001 - - - -

7 0,015 0,205 - - -
9 0,057 0,609 0,953 - -
1 0,101 1,027 1,552 2,050 2,344
13 0,133 1,345 2,014 2,650 3,183
15 0,155 1,576 2,357 3,099 3,746

Layouna mops b =70 m
IlepHoa BOHBI, BricoTa Bommbr H, M
LR 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

I'myouna mops i =100 m
epion BoHBI, Beicora Bomnb1 I, M
7 ¢ 5 10 20 25 30

7 0,002 0,006 ~ - -

9 0,026 0,060 - - -
1 0,104 0,216 0,488 0,642 -
13 0,218 0,442 0.922 1,177 1,435
15 0,330 0,663 1,345 1,693 2,042
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Ilpooonsicenue mabn. 1

I'nyouma mops it = 125 M

Iepuox Bo/mHBL, Breicora Bommb1 H, M
5c 5 10 20 25 30
7 - 0,001 - - -
9 0,008 0,018 - - -
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 mopsa b = 150 m
TlepHoa BoHBI, Breicora BombI I, M
Lc 5 10 20 25 30
9 0,002 0,006 - - -
1 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
BeprukaJanbHasi KOMIIOHEHTA CKOpPOCcTH V. (M/cek)
wz
[ayouna mopsa h =10m
TlepHoa BoHBI, Boicora BoHBI I, M
L c 1 2 3 4 =

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
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I'myouma mopst i =20 m

Ilepuon BOJHbI,

Bricora Boomb1 H, M

T c 1 3 6 8 10
5 0,008 0,026 - - -
7 0,014 0,042 0,081 0,101 0,111
9 0,014 0,041 0,079 0,100 0,117
1 0,012 0,037 0,072 0,093 0,110
13 0,011 0,033 0,066 0,087 0,105
15 0,010 0,030 0,062 0,083 0,101
I'myouma mops i =30 m
IlepHoa BoJHEL Beicora Boimbl I, M
7 ¢ 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 BOIHBI, Beicora Bomnb1 H, M
T c 1 5 10 15 20
5 - 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
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IIpooonsicenue mabn.

I'nyouna mopsi i = S0 M

Iepuox Bo/mHBL, Bricora Bormebl I, M
¢ 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
[ayouna mopsa h =70 m
TlepHoa BoHBI, Boicora BoHBI I, M
L c 5 10 20 25 30
7 0,001 0,003 - - -
9 0,005 0,011 - - -
11 0,009 0,018 0,036 0,043 -
13 0,011 0,021 0,041 0,050 0,056
15 0,011 0,022 0,042 0,050 0,058
I'myouna mops i =100 m
Iepuon BoHbI, Beicora Bo/mbI H, M
L c 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
I'myouna mopsa h =125 m
Tleproa BoHbI, Beicora Bormbl I, M
L ¢ 5 10 20 25 30
9 - 0,001 - - -
11 0,002 0,003 0,007 0,009 -
13 0,003 0,006 0,012 0,015 0,018
15 0,004 0,008 0,016 0,020 0,024
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I'nyouna mops h =150 m

IlepHoa BOHBI, Boicora BoHbI I, M
T c 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

Tabnuma 3
TopizoHTANEHAS KOMIIOHEHTA YCKOPeHHs @, (M/cex”)
Lnyouna mops i = 10 m
IepHox BOIHEI, Beicota BomHbI H, M
Lc 1 2 3 4 =
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
I'ny6ouna mopsa h =20 M
Iepuox BOHEI, Beicora BormHbI I, M
Tc 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
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IIpooonsicenue mabn.

I'nyouna mopsi =30 M

Iepuox Bo/mHBL, Beicora BoHBI H, M
Le 1 3 6 10 15
5 0,013 0,046 - - -
7 0,067 0,205 0,429 0,741 -
9 0,101 0,304 0,609 1,005 1,372
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
[ayouna mopsa h =40 m
TlepHoa BoHBI, Beicota BoHBI I, M
Lc 1 5 10 15 20
5 0,003 0,023 - - -
7 0,030 0,163 0,374 - -
9 0,064 0,322 0,660 0,985 -
1 0,079 0,393 0,782 1,145 1,421
13 0,081 0,404 0,797 1,159 1,456
15 0,079 0,391 0,770 1,123 1,426
I'nyouna mopsi i =S0 M
Iepuox Bo/mHBL, Beicora BoHBI H, M
Le 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
13 0,064 0,639 0,945 1,226 1,447
15 0,065 0,640 0,942 1,220 1,453
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I'my6uma mopst =70 m

Ilepuoa Bo/HbBI,

Bricora Boomb1 H, M

T c 5 10 20 25 30
7 0,015 0,044 - - -
9 0,078 0,170 - - -
1 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'myousa mopsa i =100 m
Ilep1oa BoHEI, Beicora Bosmmbl I, M
¢ 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'myouma mopst =125 m
TlepHo BOHEI, Beicora Bomn1 H, M
T c 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'nyovma mopss h =150 m
Iepiox BoHBI, Beicora Bommbl H, M
7 ¢ 5 10 20 25 30
9 0,002 0,004 - - -
1 0,011 0,025 0,002 0,086 B
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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Tabauma 4
BepTukaanbHas KOMIIOHEHTA YCKOpeHHS @ _(M/CeK?)
we

Tmyouna mops h = 10 m

Ilepuox BosHEI, Beicota BoHBI H, M
T,¢ 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
1 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'nyouna mopsa h =20 m
Iepion Bo/HBI, Beicora Bosmmbl H, 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

Tnyouna mops i = 30 M

Ieprox BOHBL, Beicora Bo/mHBI H, M
LR 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
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I'my6uma mopsi i = 40 m

ITepuon BoJIHbL, Beicota Boombr H, M
T, 1 5 10 15 20
5 - 0,003 - - -
7 0,002 0,013 0,028 - -
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
I'my6yma mops /i = S0 m
IlepHoa BoJHEL Beicora Bosmbl H, M
7 ¢ 1 10 15 20 25
7 0,001 0,013 - - -
9 0,002 0,021 0,031 - -
11 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'my6una Mopsi A =70 m
IlepHoa BOHBI, Beicora Boommbl H, 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
I'nyouna mops /= 100 m
IlepHoa BoHBI, Beicora Bosmbl 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
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IIpooonsicenue mabn.

I'myouna mopsi i =125 m

Iepuox Bo/mHBL, Bricora BoHEI I, M
¢ 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
15 0,002 0,003 0,007 0,009 0,010
Iayouma mopsa h =150 m
epion BoHBI, Beicora BormHbI I, M
7 ¢ 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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