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TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA NTPOI'PAMMBI

BAKAJIABPUATA

IInanupyemvie pe3ynomamsi 00y4eHus:

Koo
pesyrbmama

Pezyromam o6yuenus
(8bINYCKHUK 00JICEH ObIMb 20MO8)

Tpebosanus @IOC,
Kpumepues u/uiu
3aUHMEPeCcO8AHHbIX
CMOpOoH

B coomeemcmeuu C YyHUBsepcalbHbiMu, oﬁmenpoqbeccuonaﬂbnbmu u npo¢eccuonanbnbmu

KomnemeHuyuamu

Oo0mue mo HanmpaBjaeHuio nmoarorosku 21.03.01 «He

(l)Tel"ZBOBOQ AeJ10»

HpI/IMCHHTB 0a3oBbIC €CTECTBEHHOHAYYHBIE, COITNAJIBHO-
OKOHOMHYCCKHUE, ITPABOBBIC U CIICIIUAJIBHBIC 3HAHWS B

Tpebosanus ®I'OC BO,
CcyoC Ty (VK-1, VK-2,

P1 obmactu He(hTEra30BOTO Aea, CaMOCTOSATEIHFHO YIUTHCS VK-6, VK-7, OITK-1,0I1K-2),
1 HETPEPBIBHO TIOBHIIIATH KBATH(DHUKAINIO B TCUESHUE (EAC-4.2, ABET-34, ABET-
BCETO MEPUO/a MPOPECCHOHABHOM NEATETLHOCTH 3i).

Pemates npodeccuonanibHbie HHKCHEPHBIC 3a1a4H Ha
OCHOBE MH(pOPMaIMOHHOW 1 OuOIorpaduueckon Tpebosanus @IOC BO,
P2 KYJNbTYpHI C IPAMEHEHHEM HH(POPMAIIHOHHO- CYOCTIIV (VK-2, VK-3, VK-
o 4, VK-5,VK-8, OIIK-2, OIIK-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH U C Y4ETOM OCHOBHBIX 6. OITK.7).
TpeboBaHNH HHPOPMAITMOHHON 06€30MaCHOCTH
8 0bacU NPOU380OCMBEHHO-MEXHONIOSUECKOU OeamelbHOCmU
ITp¥MEHATH IPOLECCHBIN MOIXO0 B IPAKTHIECKON Tpebosanus PI'OC BO,

P3 NIESITETFHOCTH, COYETaTh TEOPHUIO U MIPAKTHUKY MPH SIB;ZC;T 107 13; [?/3 KOIHBIQKS Z}YK-
IKCIUTyaTaIlMH U OOCTYKUBAHUN TEXHOJIOTHIECKOTO 1 1K 2 TIK-3, K. 6 TIK-
obopynoBaHus HE(PTEra30BEIX OOHEKTOB 7.1IK-8,1TK-9, ITK-10, I[TK-11).
OneHuBaTh PUCKH U OTIPEIEIIATh MEPHI TI0 00ECTICUCHHUIO
0€30MacHOCTH TEXHOJIOTHIECKHX TPOIIECCOB Tpebosanus PTOC BO,

P4 B [IPAKTUYECKON AESITEIbHOCTH U IPUMEHSTh IPUHLIMIIBI CYoCc 1Y (VK-8, OIIK-6,
PanrOHAIBHOTO WCTIOIB30BAHNS IPUPOIHBIX PECYPCOB H TIK-12, [IK-13, [IK-14, TIK-
3aIIUTHI OKPY’KAIOIIEeH cpesl B HehTera3oBoM 15).

ITPOU3BOJICTBE

8 001aCTU OP2AHU3AYUOHHO-YNPABTIEHYEeCKOU 0esamenbHOCU
D¢ddexTrBHO pabOTATh HHINBHUIYATHHO U B KOJUICKTHUBE Tpebosanus PI'OC BO,
10 MEXXIUCIHUIUTMHAPHON TeMaTHKe, OPraHU30BBIBATh CYOC TITY (VK-3, VK-8,

P5 paboTy MepBUYHBIX MPOM3BOICTBEHHBIX IT0/IPa3ACICHUH, OIIK-3, OIIK-7, IIK-16,I1K-
HCIONIB3Ys TIPUHIMIIBI MEHEIKMEHTA U yIIPaBICHIUSI 17, IK-18),

TIEPCOHAIIOM U 00ecTieurnBasi KOPIIOPaTHBHBIE HHTEPECHI (EAC-4.2-h), (ABET-3d).
VY4acTBOBaTH B pa3pabOTKe OPraHU3aIOHHO- TpeGosanus PIOC BO,

P6 TEXHUYECKOHN TOKYMEHTAIIUY U BBIIOJHATH 33JJaHUS B CYOC TITV ( VK-2, OIIK-1,
00xactu cepTuUKAIUKN HEPTETa30MPOMBICTIOBOTO OIIK-2, OIIK-7, , IIK-19,
000pyn0BaHUS IIK20, IIK-21, [IK-22).
obacmu IKCNEPUMEHMATLHO-UCCTIE008AMENLCKOU 0esIMeTbHOCTNU
[omy4ats, cucTeMaTH3UPOBATh HEOOXOIMMEIE JaHHEIC U
IIPOBOJIUTHL DKCIIEPUMEHTBI C UCIOJIb30BAHUEM Tpebosanus ®I'OC BO,
COBPEMEHHBIX METOA0B MOAECIUPOBAHUA U CYOC Ty (VK-1, VK-2,

P7 KOMIIBFOTEPHBIX TEXHOJIOTHI1 IS PEIIEHHS PACUETHO- OIIK-4, OIIK-5, OIIK-6,
AHAIMTHYECKUX 33734 B 00JacTh He(pTerasoBoro aena TIK-23, I1K-24, [IK-25, [IK-

26).
8 obaacmu nPoeKmHoU 0essmeIbHOCU
Vcnonp30BaTh cTaHAAPTHRIC IPOTPAMMHBIC CPEACTBA IS
COCTaBJICHUS IPOEKTHOM B pabodei 1 TEXHOJIOTHIECKOM Tpebosanus PI'OC BO,
JIOKYMEHTALMH1 00BEKTOB OypeHUs! HEPTSIHBIX U ra30BbIX cyoc Ty (VK-2, OlK-3,
P8 CKBa@XHH, 100BIUH, cO0pa, TIOATOTOBKH, TPAHCIIOPTA K OIIK-5, OIIK-6, IIK-27, IIK-

XpaHEeHUs YTIIeBOJIOPOJIOB

28, ITK-29, TIK-30),
(ABET-3c), (EAC-4.2-¢).

Mpodpuab «IKcnayaranus U 06cayKuBaHHe 00bEeKTOB TPAHCIIOPTA M XpaHeHus1 HepTH, ra3a u

MPOAYKTOB NepepadoTKu»




Tpebosanus @IOC,

Koo Pezynomam obyuenus Kpumepues u/unu
pe3yibmama (8bINYCKHUK 00J19iCEH DbIMb 20M08) 3aUHMEPecoBaHHbIX
CMOpPOH
[IpuMeHATh qHarHOCTHYECKOE 000PYIOBaHUE IS Tpebosanuss PI'OC BO,
P9 MPOBEACHUS TEXHUIECKOTO CYOC THIY (OIIK-4, OIIK-5,
nuarsoctupoBanus oovexToB JIYMIT u TUMH IIK-9,11K-14), mpebosanus
npogheccuonanbioeo
cmandapma 19.016
"Cneyuanucm no
ouazHoCmuKe TUHeiHO
Yacmu Ma2UCmpanbHbIx
2a3o0np06000g”.
BBISBIATE HEUCIIPABHOCTH TPYOOIIPOBOTHON apMaTypHI, Tpebosanus PIOC BO,
P10 Kamep ITycKa 1 NpueMa BHYTPUTPYOHBIX YCTPOWCTB, CYOC TITV (OIIK-5, OIIK-6,
Jpyroro obopynoBanusi, ycranoinerHoro Ha JIYMI n IIK-9, IIK-11), mpebosanus
JIUMH npogeccuonanvHoco
cmandapma 19.010
"Cneyuanucm no
MpancnopmupoeKe no
mpybonposodam 2aza’.
O1neHnBaTh pe3yNbTaThl TUATHOCTHYECKUX 00CIIeI0BaHHiA, Tpebosanus PIOC BO,
Pl MOHUTOPHHIOB, TEXHUYECKUX AaHHBIX, TOKa3aTesen CYOC TIy (OIIK-6, OITK-7,

skcruryatarun 00sexToB JIUMI n ITMMH

IIK-4, IIK-7, I[IK-13),
mpebosanus
npogeccuonanbHo2o
cmandapma 19.010
"Cneyuanucm no
MPAHCNOPMUPOBKe No
mpybonposodam 2aza’.
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POLYTECHNIC
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TOMCKWM
MNONTUTEXHUYECKUN
YHUBEPCUTET

MuHWCTEpPCTBO HayKK 1 Bbiclwero obpazoBaHua Poccuinickon Gegepauun
bepepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpazoBaTesibHOe yupexaeHue Bbicliero obpasoBaHuna
«HauoHanbHbIN nccnefoBaTenbcknin TOMCKUA MOANTEXHNYECKUIA YHUBepcuTeT» (TITY)

NnxenepHas uikona npupoanbix pecypcos (UILIIP)
Hampasnenue noarotosku (cnernuanbHocTh) 21.03.01  «HedrerazoBoe aemnoy
[podune «DxcrmyaTarms 1 00CcIyKrBaHHe 00BEKTOB TPAHCIIOPTA M XpaHeHUs HeTH, raza u

[IPOAYKTOB epepabOTKI»
Otnenenue HedTerazoBoro Jena

YTBEPXIAIO:
Pykosoautens OOIT OHJI MIITIP
Bpycuuk O.B.
(TToamucs) (Hara) (®.11.0.)
3AJAHHUE
HA BBINOJIHEHHE BBINNYCKHOM KBAJIN(PHKANMOHHON PadoThl
B dopwme:
OakanaBpcKoil paboThI
Crygnenry:
I'pynna oUuo
2B6A JloraueBy Apremy MuxaiinoBuuy
Tema paboThI:

«TexHonorust MpoBeIeH!s aBapUHHO-BOCCTAaHOBUTENBHBIX paboT Ha yuyactke TC BCTO
METOJIOM YCTaHOBKH PEMOHTHBIX KOHCTPYKIIMI»

VYTBepkaeHa IPpUKa30M JUPEKTOpa (Aara, HOMEP) |

Cpok caaum cTyJICHTOM BBIIIOJTHEHHOM paOoThI: |

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe

NPOU3BOOUMENILHOCHIb UL HAPY3KA,; PEACUM PAbOmbl
(HenpepbiBHbILl, NEPUOOUUECKUL, YUKTUYECKUU U M. O.); 6UO0
CHIPbSL UTU MAMePUan uzoeausi; mpeboeanusi K npooykmy,
U30eaUI0 UL NPOYeccy, 0cobble mpebosanusi K 0COO6EHHOCMAM
@ynryuonuposanus (Ikcnayamayuu) 06veKma un u30enus 8
naane 6e30nacHOCMu IKCRILYAMAYyUY, GAUSHUS HA
OKPYAHCAIOWYIO CPeOy, IHEP2O3aAMPAMAM,; IKOHOMUYECKULL
aHamz u m. 0.).

(Haumenoeauue 00bexma ucciedo8anus uiu NPOEeKMuUpoBanusl,

OOBEeKTOM  UCCIIEIOBaHHUS  SIBISIETCA  y4acTOK
MaructpaibHoro HedrenpoBoma «Boctounas Cubupb
— Tuxuii okean 2490km» Ha KOTOPOM BEIETCS
BBIOOPOYHBI PEMOHT J1e(PEKTOB METOJOM YCTaHOBKH
PEMOHTHBIX KOHCTPYKIMH. OOBEKT OTHOCUTCA K
TCXHOJIOTHYCCKOMY COOPYKCHUIO MOBBIIICHHON
OTTaCHOCTH, TpeOyromeMy  OCOOBIX  yCIIOBHIA
JKCILTyaTaluu.




Ilepevyens moaJieRaAMUX HCCTETOBAHUIO,
NPOEKTHPOBAHMIO H Pa3padoTKe
BOIIPOCOB

(ananumuueckuii 0630p NO IUMEPANYPHLIM UCTHOYHUKAM C
Yebio BbICHEHUS. O0CMUIICEHUIL MUPOBOU HAYKU MEXHUKU 6
paccmampugaemoti 061acmu,; NOCMaH08KaA 3a0adu
UCCIed08anUs, NPOEKMUPOBAHUS, KOHCIPYUPOBAHUSL;
cooepaicanue npoyedypsl UCCIeO08AHUS, NPOCKMUPOBAHUS,
KOHCMPYUpO8aHus1; 00CysicoeHue pe3yibmanos 6blnoIHeHHO
pabomuvl; HaumMeHoO8aHUe OONOTHUMETLHBIX PA3OEN08,
noonedxcawux paspabomxe; 3aKuodenue no pabome).

1.PaccMoTpeTh TpoIliECC TPOBEACHHS BHYTPUTPYOHOMH
JIUATHOCTHKH JIJISI CBOCBPEMEHHOTO 00HApYKEHUS IEPEKTOB
CEKIUil.

2.PaccMoTpeTh KiTacCU(UKAIIMIO M TUIBI ACPEKTOB CEKIIUI
TPyOOIIPOBOJIOB, JUIsl TPAaBHJIBHOTO BBIOOpa MeTona
peMoHTa.

3.IIpoaHanu3upoBaTh TEXHOJIOTHH YCTPAHEHUS eEKTOB Ha
MarucTpaJbHBIX HE(TENPOBOJAX METOJOM YCTAaHOBKH
PEMOHTHBIX KOHCTPYKIIUH.

4.PaccMOTpeTh TEXHOJIOTHIO YCTPaHEHUS Ie(eKTa METOIOM
YCTAaHOBKM  KOMIO3UTHOH My(TBl Ha  KOHKPETHOM
MarucTpajbHOM He(TEpOBOIE;

S.IIpoBectn pacueT Ha MNPOYHOCTH M yCTOWYMBOCTH
MarucTpajJbHOrO He(TenpoBoja, a TaK >K€ paccuuTaTh
reoMeTpHUYECKHE apaMeTpbl ycTaHaBauBaeMoi My Tsr 111
U He00X0AUMOTrO AJIsl €€ YCTAaHOBKM KOJUYECTBA I'eépMETHKA
¥ KOMIIO3UTHOTO COCTaBa.

Ilepeuens rpapuyeckoro Mmarepuasia

(c mouHBIM yKa3aHuem 0053amenbHbIX Yepmedicell)

HET

(c yrasanuem pazoenos)

KoHncynbTaHTBI 0 pa3aenaM BbIIYCKHON KBATH(QUKALMOHHONH padoThI

Pa3ngen

KoncynbTant

«PUHAHCOBRIM MeHEKMEHT, | Pepkakmua T.I'., k.3.H, TOIIEHT

pecypcorhPeKTUBHOCTD u
pecypcocOepereHue)
«CounanbHas Yepemucknna M.C., accucteHT
OTBETCTBEHHOCTb)»
JlaTa BbI/1auM 32JaHUS HA BbINOJHEHHE BHIMYCKHOM 31.01.2020
KBATH(PUKANMOHHO# PaGoTHI 10 JUHEIHHOMY rpaduKy o
3agaHue BbI1aJ PYKOBOAUTEb:
JloKHOCTH (017 (0] Yuenasi cTeneHs, Ioanucey Jata
3BaHHE
JOLICHT CapyeB Anexkceit JIbBoBHY K.T.H, TOLICHT 31.01.2020
3agaHue NPUHAJ K UCTIOJHEHUIO CTY/I€HT:
I'pynna ()% (0] Hoanucy Jara
2b6A JloraueB Aprem MuxainoBuu 31.01.2020




_ 3AJIAHME ISl PA3JIEJIA
«®PUHAHCOBBIII MEHE/KMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE»
CryneHry:
'pynna DPUO
2B6A JloraueB Aprem MuxaitnoBug

I/l}mceﬂepﬂaﬂ HIKO0J1a

ITpupoaHbIX pecypcoB

OTtaejienne

Hedrerazosoro gesa

YpoBeHb 00pazoBaHus

OakanaBpHuaT

HarlpaBneﬂne/cneuﬂanbﬂoch

21.03.01 «Hedrerazosoe neio»
npopmns  «OKCIyaTauus H
o0ciry)KrBaHUE 00BEKTOB
TpaHCIOpTa M XpaHEHUs HePTH,
rasa ¥ IIpOAyKTOB IepepadboTKm»

Hcxoanbie 1aHHbIE K pa3aeny «PHUHAHCOBbII MEHEI:KMEHT, pecypco3(p(peKTUBHOCTH U

pecypcociepeskeHue»:

1. CroumocTs pecypcoB HaydHoro uccienosanus (HHU):

MATCPHUAITBHO-TEXHUYCCKUX, DHEPICTUICCKUX, q)HHaHCOBBIX,

MHQOPMAIMOHHBIX U YeJIOBEYECKUX

PacueT cMeTHOI CTOMMOCTH BBINOJIHIEMBIX Pa0OT IO
yCTaHOBKE KOMIO3UTHON My(THI I11.

2. Hopmul u Hopmamugsl pacxo0oeanus pecypcos

BCH 467-85 «IIpon3BoAcTBEeHHBIE HOPMBI pacxoja
MaTepualioB B CTPOUTEIILCTBE)

EnnHble HOPMBI aMOPTH3aLUOHHBIX OTYUCICHUN IO
noctanoBieHnto [IpasurenscTBa PO o1 01.01.2022 N
1 (pen. Ot 07.07.2016)

3. HC?ZO]le’yEMa}Z cucmema Haﬂ02005fl03iC€Hu}l, cmaesku

HAN102086, quuCﬂeHuﬁ, ()uC‘KOHmupO@aHu}l u erdumoeanl

OOmast cucTemMa HaJIoroo0JIaKeHHUs

Hepeqenb BOIIPOCOB, MOAJCKAINUX UCCICAOBAHNIO,

MPOEKTHPOBAHMIO H pa3padoTKe:

1. Oyenka kommepuecko2o nomenyuana, nepcnekmuernocmu u | Pacuer 3arpar u  (HHAHCOBOrO  pe3yJbTaTa
anvmepHamue npogedenusi HU ¢ nosuyuu peanu3aluu npoeKTa
pecypcoag@exmusnocmu u pecypcocoepertcetus
2. IInanupoeanue u gopmuposarue 6100x4cema HayYHbIX Cpoku peMoHTa
uccie008aHuli
3. Onpedenenue pecypchotil (pecypcocbepezaioweii), Pacuer SKOHOMHYECKOM 3¢ dexTuBHOCTH
Gunancosotl, 6100xcemHOU, COYUATLHOU U IKOHOMUUECKOU MPUMEHSIEMON TEXHOJIOTUN
aghghexmusnocmu ucciedosanus
Ilepevens rpaguyeckoro MaTepraa (C TOYHBIM YKa3aHHEM 00s3aTEIIbHBIX YCPTEIKEH):
1. Cuema 3ampam
‘ Jara Bpl1avyu 3aiaHus I1J151 pas3aesia no JuHeiiHOMY rpaguky 31.01.2020
3agaHue BbIIaJ KOHCYJIbTAHT:
JlonxHOCTH D®UO YueHasi cTeneHs, Moanucey JaTa
3BaHHE
Perxakuna
JIOLIEHT K.3.H. 31.01.2020
Tarbsina ['aBpunoBHa
33)131-[1/[6 NPUHAJT K HCIOJTHCHHUIO CTYACHT:
I'pynna [7(0] Hoanuch Jlara
2b6A JloraueB Aprem MuxaiinoBuy 31.01.2020




3AJIAHME JJTSI PA3JIEJIA
«COIUAJTIBHASI OTBETCTBEHHOCTE»

Crygnenry:
I'pynna oHuo
2b6A JloraueB Aprem MuxainoBuy
xogaa Otnenenne (HOLL)
Yposenb 00pasoBanus BaKanaBpHaT Hanpasienue/cnenuansnocts | 21.03.01
«HedTerazoBoe neno»
Tema BKP:

YCTaHOBKH PEMOHTHBIX KOHCTPYKITHID)

«TexHoyorus MPOBEICHHUS aBAPHUITHO-BOCCTAHOBUTEIBHEIX padoT Ha ydactke TC BCTO merogoMm

WUcxoaHble JaHHBIE K pasaeay «ConuajbHasi OTBETCTBEHHOCTD):

1. XapakTepucTrka 00beKTa UCCIIeI0BaHuUS (BEIIECTBO,
MaTtepHua, mpudop, aJropuT™M, METOANKA, pabodas 30Ha) U
00J1aCTH €T0 IPUMEHECHHSI

OOBEKT uccIe0BaHMS: YIaCTOK
MaructpaibHoro Hedrenposona TC BCTO
HIIC-19 — HIIC-20, 2490kM.

Ob6nacTs MpUMEHEHUS: yCTpaHEHNE
7e(EeKTOB METOIOM YCTAHOBKH PEMOHTHBIX
KOHCTPYKIIMH

Hepequb BOIIPOCOB, MOMJIC)KAIIUX UCCIICAOBAHUTIO, IPOCKTUPOBAHNUIO U pa3pa60TKe:

1. IlpaBoBbIe M OPraHU3aliOHHbIE BONPOCHI
o0ecrieyeHns1 0€30MACHOCTH:

—  CIeIUANIbHBIC (XapaKTepHBIC MIPH
SKCIDTyaTaluu 00BEKTa MCCIeI0BaHMS,
MPOEKTUPYEMOii paboueli 30HbI) TPABOBEIC
HOPMBI TPYAOBOT'O 3aKOHOIATEIILCTBA;

—  OpraHU3aIMOHHBIC MEPOTIPUATHS ITPU
KOMIIOHOBKE paboueii 30HbI.

1. OP-13.100.00-KTH-082-18
«[lopsinok opraHu3aiy OrHEBbIX,
ra300MacHbIX, PEMOHTHBIX U
ApYrux padoT NOBBIILICHHON
OTaCHOCTH Ha 00BEKTaX
OpraHHU3aIN CUCTEMBI
«TpancuepTH»»

2. OP-15.00-45.21.30-KTH-003-1-01
PernmamenT opranu3zanuu
MIPOU3BOJICTBA PEMOHTHBIX H
CTPOUTEIBHBIX Pad0T HAa 00BEKTaX
MarucTpabHBIX He()TEPOBOIOB

3. ®enepanbHbIN 3aKOH OT
21.07.1997 r. Ne 116-®3 (pen. Ot
29.07.2018) «O npoMbIIIIEHHON
0€30MMacCHOCTH OTIACHBIX
MIPOU3BOJICTBEHHBIX O0OBHEKTOBY

4. Tpynosoii konekc PO ot
30.12.2001 Ne 197-®@3 (pen. Ot
24.04.2020)

5. TIIb 08624-03 IlpaBmia 6e30maCHOCTH
B He(PTSAHOM U Ta30BOM
MPOMBIIIUICHHOCTH

2. IlpousBoacTBeHHasI 6€30MACHOCTD:

2.1. AHaju3 BBISABJICHHBIX BPEIHBIX U OMACHBIX (haKTOPOB
2.2. O60CcHOBaHHE MEPOIIPUATHHA MO CHHKEHHIO
BO3JICHCTBUSA

Bpensnbie haxkTops:

1. TloBbIIEHHBI YpPOBEHb IlIymMa Ha
pabouem Mmecre;

2. W3menenme mapaMeTpoB  BO3AyXa
paboueii cpenpbl;

3. Henocratounas OCBCIICHHOCTh
paboyeii 30HbI.




4. TloBbllIeHHAs 3aIbIICHHOCTD Hu
3ara3oBaHHOCTH pabodUCi 30HEI;

5. TloBbllieHue ypoBHs BUOpaLuy;

6. IloBpexnenus, CBSA3aHHBIE C
KOHTaKTOM c JKMBOTHBIMH,
HaCEKOMBIMU, TIPECMBIKAFOTITIMIICS;

OnacHelie GakTOpHI:

1. TlopaxeHue 3MEKTPUUSCKAM TOKOM;

2. JIBWKyIIHeCs MAIIMHBI 1 MEXaHU3MbI
MTPOU3BOCTBEHHOTO 000PYIOBaHUS;

3. OkoJiornyeckas 0€30MaCHOCTD:

AtMmocdepa: 3arps3HeHHe aTMOCGHEPHOTO
BO3/lyXa MallIMHAMHU U MEXaHH3MaMH;

I'mopocepa:  3arps3HeHHe  BOAHBIX
pecypcos MIPOM3BOACTBEHHBIMH
OTXOJaMU;

Jlurocdepa: 3arpsi3HEHNE 3eMeNb

O0TXOAaMHU MPOU3BOACTBA.

4. be3onacHOCTh B Ype3BbIYAHHBIX CHTyallNsIX:

Bosmorxxnspie UC: maBoKoBBIE
HABOJHEHUS, JIECHBIE TIOXKAPBI,
Teppopuctudeckue aktel, YC mo
MPUYUHAM TEXHOTCHHOTO XapakTepa
(aBapun).

Hau6onee Tunmunas UC: UC no
MPUYUHAM TEXHOTCHHOTO XapakTepa
(aBapun) B CI€ICTBUHU OMIMOOYHOTO
NefCTBHS MepcoHalla IPY IPON3BOICTBE
pabor.

| JlaTa BeIIauM 3aiaHus 1JIs1 pa3jesia 1o JHHeHHOMY rpauky |

33}131—[1/[6 BbIJ1AJ1 KOHCYJIbTAHT:

JlonxHOCTD D®UO Yuenasi cTeneHs, Moanucey JaTa
3BaHHe
AccucrteHt UYepemuckrHa -
Mapus CepreeBHa
33)131-[1/[6 NPUHAJT K HCIIOJTHCHHUIO CTYACHT:
I'pynna DUO Hoanucy Jlara
2B6A JloraueB Aprem MuxaiinoBuy




TOMSK TOMCKWM
POLYTECHNIC MNONTUTEXHUYECKUN
UNIVERSITY YHUBEPCUTET

MuHWCTEpPCTBO HayKK 1 Bbiclwero obpazoBaHua Poccuinickon Gegepauun
bepepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpazoBaTesibHOe yupexaeHue Bbicliero obpasoBaHuna
«HauoHanbHbI nccnefoBaTenbCknin TOMCKUIA MOAUTEXHNYECKUIA YHUBepcuTeT» (TITY)

IMxona: MmxeHepHas IIKOJIa IPUPOJIHBIX PECYPCOB

Hanpasnenue noarorosku:21.03.01 Hedrerasosoe neino

YpoBeHb 00pazoBaHus: OaKagaBpuaT

Ornenenne mkoisl: OTaeneHne HEGTEra30BOIO IeIa

[Tepuon BeImoTHEHUS: BeceHHMM cemectp 2019 /2020 yueOHoro romna
dopma npeacTaBIeHus: paboThI:

bakanaBpckas pabota

KAJIEHJIAPHBIN PEUTUHI -IIJIAH
BbINOJHEHNSI BHINMYCKHOM KBAJIU(PUKAIMOHHON padoThI

| Cpok caum CTYJCHTOM BBIMIOJTHEHHON paOOTHI: |

Jarta Ha3Banue pasnena (moayJis) / MaxkcuManbHbIi
KOHTPOJIst BHUJI padoThI (Mcci1e10BAHNS) 0as1 pazaena (MoayJis)
02.03.2020 | Cocmosnue obvekma ucciedo8anus 5
20.03.2020 | Obwue ceedenust 06 obvekme uccieO08aHUs 10
28.03.2020 | Paccmomperue knaccuguxayuu oedexmos 10
04.04.2020 | Paccmompenue npoyecca 8HympumpyOHou OUuaeHOCMUKU 10
25.04.2020 | Uzyuenue memooos peMoOHmMA MACUCMPALIbHO20 HeMENnpPo6ood 10
11.05.2020 | Ilposederue ananuza peMOHMHBIX KOHCMPYKYULL 10
18.05.2020 | Ilposedenue pacuemos 15
10.06.2020 | @urarcoswili MenedIcMeHm, PecypcorPPeKmusHocms u 10
pecypcocbepedicerue
12.06.2020 Coyuanvras omeencmeeHHoOCmy 15
19.06.2020 | 3axnmouenue 6
20.06.2020 | Ilpezenmayus 9
COCTABUJI:
PykoBoautear BKP
JonxHOCTh (017 (0] Yuenas cTeneHs, Ioanuch JaTta
3BaAHHC
JloneHt Cap %iigﬁfceﬂ K.T.H, JIOLEHT
COI''TACOBAHO:
Pykosoaurens OOII
JlonxHOCTD (115 (0] Yuenas crenenb, Moanucey Jara
3BaHHE
JloueHt Bbpycnuk Omner K.ILH, TOLEHT
Brnagumuposuu




PE®EPAT
Brimycknast kBanudukanuonnas padora 115c., 18puc., 16Tad:1., 32uctounukos, 0 mpui.

KroueBrele clioBa: TEXHOJIOTMH, YCTPAHCHUC ,Z[Gd)eKTa, MarucTpajbHLIN Hed)TeHDOBOI[,

PEMOHTHAA KOHCTPYKIIUA, MCTO/I.

OOBEKTOM HCCIEI0BAaHUS SIBISIETCS MAarHCTPAILHEINA HEPTEIPOBOIL.

HCJ'II) pa6OTI)I — BBIIBJIEHHE HanOo0Jee ONTUMAILHON TEXHOJOIUH YCTPAaHCHUA I[ed)eKTOB

Ha MaruCTpajJbHbIX Hed)TeHDOBOI[aX METOJIOM YCTAaHOBKH PEMOHTHBIX KOHCTPYKITHH.

B nporuiecce uccnenoBanusi NpOBOJMINCH: aHATU3 TEXHOJIOTUH yCTpaHEHUs JeeKTOB Ha
MarucTpalibHbIX He(PTEPOBOJaX METOIOM YCTAaHOBKU PEMOHTHBIX KOHCTPYKLUN, paCCMOTPEHNE
TEXHOJIOTUM YCTpaHeHHUs AedekTa Ha KOHKPETHOM MarucTpajlbHOM He(dTernpoBoje, pacueT Ha
IPOYHOCTh U YCTOWYMBOCTh MarucCTPaJbHOTO HEPTENPOBO/A, & TAK K€ pacyeT TeOMETPHUECKUX

napaMeTpoB YCTaHABIMBAEMOU MY(]THI.

B PE3YIbTATE HCCIICAOBAHUA: Ha OCHOBC IPOBCACHHOI'O aHAJIN3a ObLIa BBIIBJICHA

HanOoJsIee ONTHUMAIbHAS TEXHOIOTHS A YCTPAaHCHUA ;[ed)eKTa MarucTpajbHOIo Hed)TGHDOBOI[a.

OcHOBHBIE KOHCTPYKTHBHEIC, TEXHOJIOTHYECCKHE U TCXHHKO-OKCILTyaTalMMOHHBIC

XAPaKTEPUCTHUKU: ONMKMCaHa TCXHOJOIuA YCTPAHCHUA /:[ed)eKTa Ha MarucCrpaJbHOM Hed)TeHDOBOI[e

METOJA0M YCTAaHOBKH PEMOHTHOM KOHCTPYKIIMH HA KOHKPETHOM MarucTpaJibHOM Hed)TGHDOBO,Z[e.

CreneHb BHCAPCHUA: Ha 00BEKTE HCCICAOBaHUI ITPHUMCHCHA KOMHOBI/ITHO-MV(bTOBaﬂ

TCXHOJIOT'UA.

OOmacTh IMPUMCHCHUA: KOMHOBI/ITHO-MV(bTOBaH TCXHOJIOTMH MOAXOAUT 1A YCTPAHCHUA

Pa3JInYHbIX THIIOB I[ed)eKTOB MeTaajia TDV6BI 1 CBAPHBIX NIBOB MAarucCTpaJbHbIX HCd)TCHDOBOZ[OB.

OxoHommu4ueckast 3PPEKTUBHOCTH/3HAYMMOCTh PA0OTHI: PE3yJIbTAaThl pacueTa YKa3bIBAIOT

Ha BBICOKYIO 3d)(beKTI/IBHOCTI) IIPUMCHCHUA KOMHOSHTHO-MVd)TOBOﬁ TEXHOJIOTHH AJIA YCTPAHCHUA

I[C(bCKTOB Ha MaruCTpajbHBbIX HCd)TCHDOBOI[aX METOJIOM YCTaHOBKH PEMOHTHBIX KOHCTPYKITHH.

B Gynymem nnanupyercsi IpUMEHITh HanOosee 3(pGEeKTUBHBIE MaTepUaIbl PEMOHTHBIX

KOHCTPYKUUH MarucTpajibHbIX HE(TEIPOBOIOB.

TexHonoeausi ﬂpOGeaeHUFI aeaput)Ho-eoccmaHoeumeanblx pa6om Ha

yyacmke TC BCTO memodomM ycmaHo8KU PEMOHMHbBIX KOHCMPYKYUU

U3am. | Jlucm Ne dokym. lNodnuck I.,Hama

Paspab. Jloeauée A.M. Jlum. Jluem Jlucmos
Pykoe00. Capyes A.J1. | | 10 115
KoHcynbm. Pegepam

Pyk-nb OO[| Bypkos I1.B. HU Ty ep. 266A




OITPEJAEJIEHUSA, OBO3HAYEHUSA, COKPAIIIEHUSL.

Onpenenenus

B nacrosimiet  paGoTe  NPUMEHHUMBI  CIEAYIOIIME  TEPMHUHBI  C
COOTBETCTBYIOIIMMHU OINPEACICHUSIMU:

MarucrpajbHblii HedTenpoBoa — TPyOONPOBOJI, MpeAHA3HAYSHHBIN IS
TPAHCIIOPTUPOBKK  HePTH U3  palloHOB €€ J00buM  (OT  TOJOBHBIX
He(TeNnepeKaunBalOUX CTAHIMNA, PACMOJOKEHHBIX Ha TEPPUTOPUU JTAHHOTO
HEe(PTIHOTO MPOMBICTIA, MECTOPOXKICHUS) Ha MPEANPUSITHS 110 nepepadboTke HePTH,
He(Tebas3bl, JKEIE3HOAOPOKHBIE, PEUHbIE M MOPCKHE IMYyHKThl HAlIMBa, a TAaKXKe
OTBETBJICHUS OT HEPTEHPOBOJOB, NpEIHA3HAYCHHBIE ISl Mojgadud HedTH Ha
OT/CJIbHBIE MPEINPUATHS.

KanuranbHblii peMOHT MATUCTPAJIBLHOT0 TPYOONPOBOAA — 3TO KOMILIEKC
TEXHUYECKUX MEPOINPHUITHH, HANPaBICHHBIX Ha TMOJHOE WM YaCTUYHOE
BOCCTAHOBJICHME JIMHEHHOM 4YacTH OJKCIUTyaTHpyeMoro HedTenpoBoda 0
MIPOCKTHBIX XAPAKTEPUCTUK C YUETOM TPEOOBAHUM NEUCTBYIOIIMX HOPMATHBHBIX
JIOKYMEHTOB.

Bbi00OpoYHbBIiT peMOHT TPYOONPOBOAA — pPEMOHT OTACIBHOM CEKIUU
TpyOOIPOBOIa WM TPYIIIBI CEKIUHI, PACTIONOKEHHBIX Ha paccTostHuu 10 100 M npyr
OT JIpyra U coJiepKalliux AeeKThl, MOJIeKAIINe PEMOHTY.

HMeekr —  Kaxmoe  OTACIBHOE  HECOOTBETCTBHE  TPEOOBAHUSM,
YCTAHOBJICHHBIM B JICHCTBYIOIIEH HOPMATUBHOM JOKYMEHTAIIMHU, CTCHKU, CBAPHBIX
IIIBOB, T€OMETPUUECKUX (POpM TpyOBI, a TAKKE COSTUHUTEITHHBIX, KOHCTPYKTHUBHBIX
JeTanel U MPUBAPHbBIX JIEMEHTOB.

PemMoHTHasi KOHCTPYKIMSI — KOHCTPYKIIMS, YCTAHOBJICHHasi Ha

TpyOOIIPOBOE ISl pEMOHTA Je(EKTOB.

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha

yyacmke TC BCTO memodomM ycmaHo8KU PEMOHMHbBIX KOHCMPYKYUU

U3am. | Jlucm Ne dokym. lNodnuck I.,Hama

Paspab. Jloeauée A.M. Jlum. Jluem Jlucmos
Pyko80d. Capyes A.Jl. [ | 11 115
KoHcynsm. OnpederneHusi, 0603Ha4YeHUs,
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O0o3Ha4YeHNS U COKPALLICHUS

B HaCTOAMCM JOKYMCHTC IIPUMCHCHBI CJIICAYIOIIHC 0003HaYEHUSA U COKpaIICHUA:

BT/l — BHyTpuTpyOHast AMarHOCTHKA;

JIJIK — monoTHUTEbHBIN 1e()EKTOCKOMUYECKUN KOHTPOJIb;

KMT — xoMno3uTHO-MY()TOBASI TEXHOJIOTHS;

HIIC — HedrenepexaunBaromias CTaHIIUs;

MH — maructpaibHbIil HEPTETIPOBO/I;

PJ1 — pykoBOASIINI JTOKYMEHT;
[I1P — nnan npou3BoAcTBa padoT;

T3 — TexHuueckoe 3aJaHue;

[TJK — nmpenenbHO T0mycTUMas KOHLIEHTpaIUs.

U3m.

Jlucm Ne dokym. lNoodnucsk | [Jama

OnpedesneHus, 0603HAYEHUA U COKPAULEHUA

Jlucm

12
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BBEJIEHHUE

HagexxHocts  paboThl  MarucTpalibHbIX  HE(PTEHIPOBOAOB  PETYJSIPHO
CHIDKAeTCS W3-3a pa3BUTHS Je(EKTOB, BCIEACTBHE TIOTEPH HEOOXOTUMBIX
OKCIUTYaTAI[MOHHBIX XapaKTePUCTUK W HANpsSMYyK 3aBUCUT OT HX HECYyIIen
cnocoOHocTH. Cerons, 3a/1a4a o CHUYKEHUIO YPOBHS aBapUMHOCTH U MTOBBILICHUIO
Oe30macHOM  JKCIUTyaTallud  HE(TENpOBOJOB  SABIAETCS  MPUOPUTETHBIM
HAIpPaBJICHUEM TEXHUYECKON MOJUTHKU aOCOJIOTHO BCEX HE(PTSIHBIX KOMITAHWM.

KOHCTpYKTHBHOW  METOAMKONW  BOCCTaHOBJIEHUS  PabOTOCIOCOOHOCTH
MarucTpaibHbIX HEPTEIPOBOAOB, SIBISIETCSA BbIpe3Ka J1e()EKTHBIX CEKUUN TPyObI U
BBapKa HOBBIX YYacTKOB. BmecTe ¢ Tem, 3Ta MeToIuKa TpeOyeT OCTaHOBKU
nepekavyky HeTernpoayKTa, Aa U C YBEJIMUCHHEM Yucia 1e(heKTOB 00hEM BBIPE3KU
OTHIOJIb HE TIOHUKAETCS, BCE 3TO MPUBOIUT K OOJIBIIUM MaTEPUATbHO-TEXHUYECKUM
3arparaM. [losTOMy B TEXHOJIOTHSIX pPEMOHTa MAarucTpajbHBIX HE(TEnpOBOIOB
IIMPOKO UCHOJB3YIOTCS PEMOHTHbBIE KOHCTPYKIIMHU, KOTOpbIe HE TPEOYIOT BBIPE3KU
Ne(PEeKTHBIX Y4aCTKOB M OCTAHOBKU TPAHCHOPTHPOBKU HEPTENPOIyKTa, TO €CTh
TEXHOJIOTUSI YCTpaHEHUs 1e()EeKTOB Ha MAaruCTPaJIbHBIX HEPTENPOBOAAX METOIOM

YCTAHOBKM PEMOHTHBIX KOHCTPYKIIHUM.

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke

Usm. | Jlucm Ne dokym. loodnuck I.ﬂama

Pa3spab. Jloeaues A.M. Jlum. Jluem Jlucmos
Pyk0600. Capyes A.Jl. | | 15 115
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OcHoOBHBIE 337]a41, KOTOPBHIE OBLITN MOCTABIICHHI B JAHHOU paboTe:
PaccMoTpeTh Tmpoliecc TPOBEACHHUS BHYTPUTPYOHOW JMArHOCTUKU JJis
CBOEBPEMEHHOTO OOHAPYKEHUS TEPEKTOB CEKITHIA.

PaccMmoTpeTh kiaccudukanuioo v TUIBL J1e()EKTOB CEKIMM TpyOOIpOBOMIOB,
JUTSl IPaBUJIBHOTO BHIOOpA METO/Ia PEMOHTA.

[Ipoananu3upoBaTh TEXHOJOTUU YCTpaHEHHUs AePEKTOB HA MArMCTPaIbHBIX
He(TEnpoBOIaxX METOJIOM YCTAHOBKH PEMOHTHBIX KOHCTPYKIIUH.
PaccmotpeTs TexHONOTHIO ycTpaHeHUs JedekTa METOJIOM YCTaHOBKHU
KOMITO3UTHOW MY(ThI HA KOHKPETHOM MarucTpaJibHOM He()TETPOBOIE;
[IpoBecT pacyeT Ha TMPOYHOCTh U YCTOMYMBOCTH MATrMCTPaIbLHOIO
He(TEempoBOIa, a TaK KE€ PACCUUTATh TEOMETPUYECKUE IMapaMeTphl
yctaHnaBiuBaeMon My TsI [11 1 HeoO6xoauMoro 11 €€ yCTaHOBKH KOJIMUECTBA

repMeTrKa 1 KOMIIO3UTHOI'O COCTaBa.

Jlucm

BsedeHue

U3m.
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JUTEPATYPHBINA OB30P

Bo BpemMs HamucaHus — BBIMYCKHOM  KBaJIM(PUKAIMOHHONM  paboTHI,
UCTOJIb30BAJIACh pyKoBOIAIIas JIOKyMEHTalMs, a TaK »>Ke HayyHas H

ydeOHOMEeTOoIMYecKast InTepaTypa.

Onwupasice Ha P/1-23.040.00-KTH-201-17 «MarucrtpanbHbIi
TpyOOIIPOBOJIHBIA TPaHCHOPT HEPTH W HEPTEHPOAYKTOB. TEXHOJOTHS PEMOHTA
TpyOONPOBOJIOB C NPUMEHEHUEM PEMOHTHBIX KOHCTPYKILMI», a Tak Xe
PJ123.040.00-KTH-140-11 (c m3m. Nel, Ne2) «Metomel pemoHTa 1e()EKTOB U
ne(eKTHBIX  CEeKIMH  JEHCTBYIOUIMX  MAarucTpalibHbIX  HEQTENpPOBOJIOB U
HE(PTENPOAYKTONPOBOAOB» OBLI MPOBEIECH AaHANU3 TEXHOJOTUH YCTpaHEHUs
nedeKTOB METOJOM YCTaHOBKM PEMOHTHBIX KOHCTpykuui. Ha KoHkpeTHOM
npuMepe O0bu1 KitaccuuuupoBad nedekt ¢ nmomorso PJ1-23.040.00-KTH-090-07
(c mm. Ne 1-5) «Knaccudpukanusa nedekToB u METOJbl peMOHTa Je(EeKTOB U
ne(eKTHBIX CEKLMMA EHCTBYIOIIUX MAaruCTPalbHbIX HEPTEIPOBOAOBY, YCTAHOBIICH
meton pemonta (P/1-23.040.00-KTH-140-11 ) m paccMoTpeHa TEXHOJIOTHS
npoBeneHus pabotr mo ycraHoBke MydTel 11 (texnomormss KMT): PJI-
23.040.01KTH-108-10 «TexHonorust mpoBeAeHHS pPabOT IO KOMIIO3UTHO-

My(pTOBOMY PEMOHTY MAarucTpajgbHBIX TPYOOIIPOBOIOBY.

PacueTsl Ha TIPOYHOCTh W YCTOWYMBOCTH MarucTpajibHOrO HedTempoBoaa
ObTM  TpoBeAeHbl Ha  ocHoBaHuu  jgokymenta CII  36.13330.2012
(AxryamusupoBannoit Bepcun CHull 2.05.06-85*), a pacuer reoMeTpUYECKUX
napamMeTpoM My()Thl, a TaK XK€ HEOOXOAMMOTO KOJUYEeCTBA TEPMETHKA U
KOMITO3UTHOTO COCTaBa JJis 3alOJIHEHUS KOJIBLIEBOTO 3a30pa MEXIy Tpyoou u
coctaBHoil MydToit I11 6p11 mpoBeaeH Ha ocHoBanmu PJ[-23.040.01-KTH-10810
«Texnomorusi TpoBeneHUs PpabOT TO KOMIIO3UTHO-MY(PTOBOMY PEMOHTY

MaruCTpaJbHbIX pr60H OBOZOB».

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU

Usm. | Jlucm Ne dokym. loodnuck I.ﬂama

Pa3spab. Jlocayes A.M. Jlum. Jlucm Jlucmos
Pyk0600. Capyes A.Jl. [ | 17 115
KoHcymbm. JlumepamypHbiti 0630p
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Tak >xe ucmonb3ys ydeOHO-MeToAMdYecKyro nurepaTtypy Jlucuua 1O.B.,
Comenko A.E. «TexHonoruu mMarucTpaibHOTO HEPTEIPOBOJHOTO TPAHCIIOPTA
Poccun» ObUT MpoOW3BEJEH aHAIW3 OCHOBHBIX HOPMATHUBHBIX TPEOOBaHUN K
TEXHOJIOTUSIM YCTpaHCHHS Je()EKTOB Ha MarucTpalbHBIX He(TENpoBOIaX
METOJIOM YCTAaHOBKM PEMOHTHBIX KOHCTPYKIIMH W  PacCMOTpPEH  psij
3aKOHOJATEIbHBIX JTIOKyMEHTOB, Takux kak: ['OCT P HMCO 26000-2012
«PyKOBOJICTBO MO COIIMATIBLHON OTBETCTBEHHOCTI; U DenepanbHbiil 3akoH Nel 16

«O MpOMBIIIIIEHHOMW 0€30MaCHOCTH OMACHBIX MPOU3BOJICTBEHHBIX OOBEKTOBY.

Jlucm

JlumepamypHnbil 0630p
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1. IE®EKTbBI MATUCTPAJIBHBIX HE®TEIIPOBOJA0OB

OCHOBHOM  NPUYMHOW  CHWDKEHHUS  HAJECKHOCTH  MAaruCTpajbHBIX
HEPTENPOBOIOB SABJIAETCS HAKOIUIEHUE Ne(EKTOB Ha CEKLUAX TpyoompoBoa. To
ecTb JI000€ HECOOTBETCTBUME CEKIMH TpPyOONMpoBOJAa C HOPMATHUBHBIMU
JOKyMEHTaMHu, Oyab TO HapylIeHHWE NPOXOJHOTO CEYEHUS WIM H3MEHEHHE
napaMeTpoB CTEHKH TpyObl, yro0asi IapanvHa WM BMSATHHA W JAp., Oyzder
CUMTaThCs AE(PEKTOM M KaK CJIEICTBUE MOXKET MOCIY>KUTh MPUUYMHOM aBapuu

HedTenpoBoia.

CTtoUT OTMETUTh, BAXKHOCTH YMEHHUS TMPABUJIBHO OINPEACHATh H
KJIaCCUPUIMPOBATh  e(HEKThl  MarucTpajbHOrO0  He(TEempoBOAa,  YTOObBI
KOPPEKTHO HA3HAYUTh COOTBETCTBYIOIIMN METOJ PEMOHTA, KOTOPHII MO3BOJIMUT

MOBBICUTH HAJIS)KHOCTh CEKIIMH HA BECh MEPUOJI IKCIUTyaTaIlluy TPyOOTpoBoa.

Onupasice Ha kiaccupukanuro B PJ[ [1] B 3aBuUcUMOCTH  OT
MECTOHAXOKACHUS U COYETAHUS BBIJICIISIOT CJICAYIONINE TUIIBI 1e(PEKTOB CEKIIHI

He(TEPOBOIOB:

1) JledekTsl ompeneneHHOrO0 BUJAa HA yYacTKE CEKIMH (PacCTOSHUE MEXTY

nedexTamu O00JIbIIE YETHIPEX TOJIIIUH CTCHKU TPYOBI)

2) KomOuHupoBaHHBbIE Je(EKThl Ha YyYacTKE CEKUUU (PACCTOSHHUE MEXKITY

nedeKTaMu MEHBIIE YEThIPEX TOJIUIMH CTEHKU TPYOBbI)

3) JedexTsl onpeneaeHHOro BUia B 00JIaCTH CBAPHBIX MIBOB (MPUMBIKAIOIINE K

CBApHOMY IIIBY UJIM PACIIOJIOKEHHbBIC HA HEM)

4) JledexTol cekiuii ¢ qByMsi U 00Jee PEMOHTHBIMUA KOHCTPYKIMSIMU (AehEKTHI,

PaCIIOJIOKCHHBIC Ha CCKIOUAX, I'IC YK€ HMCCTCA HC MCHCC JIBYX PCMOHTHBIX

KOHCTPYKIUH)
TexHornozus nposedeHusi agapuliHo-80cCmaHo8UMesbHbIX pabom Ha yyacmke
TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU
Usm. | Jlucm Ne dokym. loodnuck I.ﬂama
Pa3spab. Jlozayes A.M. Jlum. Jlucm Jlucmos
Pykoeod. | Capyes A.J1. [ ] 19 115
KoHcynsm. Lepekmbl MmazucmparbHbIX
Pyk-nie OO[| Bypkoe I1.B. Hegmenpogodos HU TI1Y 2p. 2B6A




1.1 ledeKThI ONpPEACIEHHOT0 BUAA HA YYACTKE CEKIMHU

JlepekTrl, y KOTOPHIX MHUHHUMAJbHOE PACCTOSHUE OT TPAHUIBI OJHOTO
nedekra 0 TpaHUIBl APYroro WM 0 JMHUM Mepexoa IIBa K OCHOBHOMY
MeTaJTy OOoJbllle 3HAUEHHUS YEThIpEX TOJIIUH CTEHKH TPYyObl Ha3bIBAIOTCS

nedekTamMu ONpeIeICHHOr0 BUIa Ha y4acTKe ceKunu. K HUM oTHOCSTCS:
1) dedextsl reomeTpuu TpyOHI;
2) ledeKThl CTEHKU TPYOBI;
3) dedexTbl cBapHOTO COCTUHEHUS;
4) HepgonycTrMble COCIMHUTENbHBIE TETAIH.
1) ledexTnl reomeTrpun TPyObI

Taxkumu e exraMu IPUHATO CYUTATH JePEKTH, CBS3aHHBIE C U3MEHEHUEM
(bopMBbI TPYOBHI.

Bwmstuna - nedext, 00pa3oBaHHBIN B pe3yabTaTe JJOKAILHOTO YMEHBILICHHS
MIPOXOJHOTO CeYeHHsI TPyObl Ha JUIMHE MEHBINeH, 4eM 1,5 HOMHHAIBHOTO
nuamerpa TpyObl, 6e3 u3oma ocu HedTenmpoBOJa, BO3HMKIIEE B pe3ysbTaTe

MMOoNnepeYHOro MEXaHUMICCKOT'O BOB)IGI‘/’ICTBI/ISI.

lopp — medexT B BuAE MOMEPEYHBIX BBIMYKIOCTEH W BMSTHH CTEHKU
TpyObl, MPUBOJASIINK K YMEHBIIEHUIO MPOXOJHOIO CEYCHUs TPYyObl U TMOTEpPHU
YCTOWYMBOCTH OT MOMEPEYHOT0 U3ruda ¢ u3iomMom ocu Hedrenponoa (Pucynok

1.1).
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Pucynok 1.1 —T'odp [2]

Cyxenue — nedekT B BHUAE CYKEHHUs CeueHus TpyObl amuHOu 1,5

HOMMHAJILHOTO JUaMeTpa TpyObl u OoJiee, MpU KOTOPOM CeueHue TpyObl UMeeT

OTKJIIOHCHHUEC OT OKPYKHOCTH, IIPU 3TOM OTHOIICHHUC HOMHWHAJIBHOT'O HAPYXXHOT'O

muamerpa DH K HOMHHAJIBHOMY W3MEPEHHOMY HapyKHOMYy nuametrpy d

coctaBisieT 2% u 6oiee (PucyHok 2).

2) lepeKTbI CTEHKH TPYOBI

Pucynok 1.2 — Cyxenue [2]

To ects nmedexThl, TP KOTOPBHIX HM3MEHSETCS TOJIIMHA W CTPYKTypa

CTCHKHM.

[Torepst MeTanna— neexT, B pe3yibTaTe KOTOPOTO JIOKAIBHO YMEHbIIAETCS]

TOJIIMHA CTeHKU. [IprYnHON TaKkoro MOBpEXKACHUS ABISETCA Kopposus. [loreps

MeTaJljla MOXKET ObITh KaK OJMHOYHOW, TaK U OOBEAMHEHHOU (Tpymra OJIM3KO

PacIoI0KEHHBIX IPYT K APYTry MOTEPh METAILIA).

U3m.
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Takue nedexTbl MOTYT HAXOAWTHCA KaK HAa BHYTPEHHEHW, Tak U Ha BHEUIHEH

noBepxHocTu TpyOs! (PucyHnok 3).

T TR TI
) WTe

Pucynok 1.3 — Iloreps meramia

YMeHbIIIeHHE TOJIIMHBI CTEHKH — Je()eKT B BHJIE TUIABHOTO CYXCHUS
TOJIIIMHBI CTEHKH CEKIIMH TpyOOIpOBOAa, MOJMyYeHHBIH JuOO0 B Ipoliecce
U3TOTOBJICHUSI TOpsSYeKaTaHOW TpyObl WM B pPE3yJbTaTe TEXHOJIOTHMYECKOTO
nedekrta npokara.

Pucka — nedext noBepxHoctu TpyObl, B BUJIE YIIIyOJIeHUs1, 00pa3yrouuiics
B pe3yjbTaTe MEepeMEIEeHUs] TBEPJOro Tejia Mo Tedy TpyObl. MexaHuuyeckue
MIOBPEXACHUS TOBEPXHOCTH CTEHKH TpyObl, OyAp TO  IlapamnmHa, pPHUCKa,
NOBEPXHOCTHAsI BMSTHHA, MPOAUP U JAPYrHe UIACHTUPHUIMPYIOTCS KaK PHUCKA.
JlaHHbIN neeKT MOXKET HaXOAMThCA KaK Ha BHEIIHEHW, TaK W Ha BHYTPCHHEH
MTOBEPXHOCTH TPYOBHL.

Paccnoenne — pedekrt, oOpasyronuiics B pe3ysibTaTe BHYTPEHHETO
HapyIICHUs CIUIONTHOCTH MeTaia. PaccioeHne pasienseT MeTamul CTEHKH Ha
CJIOM B MPOJIOJIBHOM, JTUOO MONEPEUHOM HallpaBieHUU. PaccioeHust MOryT ObITh:
BHYTPEHHHE, C BBIXOJIOM Ha BHEIIHIOIO TIOBEPXHOCTh, C BBIXOJOM Ha
BHYTPEHHIOIO IOBEPXHOCTb.

Tpeumna — pa3pbiB MeTaia CTeHKH TpyObl. OHU MOTYT HaXOAUTHCS Kak

Ha BHEIIHEH, TaK U Ha BHYTPEHHEN MOBEPXHOCTH TpyOr! (PucyHok 4).

U3m.
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Pucynok 1.4 — Tpenmna [2]

HedekTsl TOBEpXHOCTH — AeeKThl MpoKaTa Ha MOBEPXHOCTU CTEHKH, HE
BBIBOJIAIIME TOJIIUHY CTEHKHU TPYOBI 3a peaenbhbie pazmepsl mo 'OCT.K Takum
nedexkTaM OTHOCATCA: PACKaTaHHOE 3arpsi3HEHUE, YelIyHyaToCTb, IEpPErpeB
MOBEPXHOCTH, psiOM3HA BKATAHHAS] OKAJIIMHA, PAKOBUHA OT OKAJIUHBI.

TpemumHono100HBIN KOPPOZHOHHO-MEXAHUIECKHUH Me(hEeKT — TPEIIHA UITH
rpymnna TPELVH, YBEIWYEHUE KOTOPBIX OMNPENEIISIETCS BIMSHUEM Ha METAJLI
KOPPO3UOHHOU CPEBI U HATIPSKEHU M.

3) JdedeKThl CBAPHOTO COCTUHECHUSA

K nedexram cBapHOro COEIMHEHUSI OTHOCATCA Je(PEeKThl IIBa U
OKOJIOIIOBHOW 30HBI. OHM MOJIpa3AeaoTca Ha Ne(EKThl MONEPEYHBIX CBAPHBIX
IIBOB (KOJIBIICBOM OB, COJEPKAIMKA ONUH U Oojiee HAePEeKTOB) M NEe(PEKTHI
MIPOJIOJBHBIX U CHUPAIBHBIX CBAPHBIX LIBOB.

K nedexram nomnepedHbIX CBApHBIX IIBOB OTHOCSTCS:

— HecnnomHocTh  MIOCKOCTHOTO — TuUma  (TPEIIMHBI, HENpOBapbl U
HECILIaBJICHUS) ;

— AHoManus (IOpbl, YTSDKMHBI, YEIIyW4aTOCTb, HAIUIBIBBI, ILUIAKOBBIE
BKJIFOUEHUS], OTKJIOHEHHUS pa3MepoB 1iBa oT TpedoBanuii HJI) ;

— Cwmemenne KpoMOK — JedeKT, Ipu KOTOPOM YpPOBHU BHYTPEHHHX U
Hapy>KHbIX IOBEPXHOCTEN CTEHOK HE COBMAIAIOT;

— Koco#i ¢TIk — edekT mpu KOTOpOM MPOAOIbHBIE OCH TPYOBI ¢ TpyOOii, ¢

KaTYIIKON WM JPYroi IeTajablo PacioioKeHbl MO YIJIOM APYT K APYTY;

U3m.

Jlucm

Ne dokym.

lNodnuck

[ama

Legpekmbi mazucmparbHbIX Heghbmernpoeodos

Jlucm

23




— Pa3HOTONUIIMHHOCTH CTBIKYEMBIX TpyO — cyuTaeTcss AePEeKTOM, ecliu

OTHOIIIEHWE TOJIIMHBI JBYX CTBIKYeMbIX cekuuid Oomee 1,5.
Pa3HOTONIIMHHOCTE MOXET HE SBIATBCA JAEPEKTOM, €CIH CThIKH,
BBIIIOJIHEHBl [0 CHEHUAJIbHBIM  TEXHUYECKUM  YCIOBUSAM  C
COOTBETCTBYIOIIEH  3allUCbI0 B  JKypHAJIE CBAapKU B  COCTaBE

VICIIOJTHUTEIILHON JOKYMEHTALIUHU.
K nedexram nmpoAoabHBIX U CIUPATBHBIX CBAPHBIX IBOB OTHOCSTCS:

HecnomHoOCTe  TUIOCKOCTHOrO  THMa  (TPELUHBI, HENPOBapbl U
HECILIaBJICHUS );

AHomanuss (HOpBI, YTSDKUHBI, YEUIyH4YaTOCTh, HAIUIBIBBI, IIJIAKOBBIE
BKJIFOUEHUS, OTKJIOHEHHUS pa3MepoB 1iBa oT TpedoBanuii HJI);

CMmelieHnsl CBapHOTO IIBA — HECOBIAJEHUE YPOBHEH pPacCOJIOXKEHHS
BHYTPEHHUX M HAapY>KHBIX IIOBEPXHOCTEH CTEHOK CBAapPEHHBIX JIMCTOB B

CTBIKOBBIX CBAPHBIX COCANMHCHUAX.

4) HeponycTuMble COeIMHUTEIbHBIE 1€TAJH

HCI[OHYCTI/IMLIMI/I COCIUMHHUTCIBbHBIMHA ACTATIAMHNW HA3BIBAIOTCA ACTAJIN HE

3aBOJCKOI'O M3IrOTOBJICHUS. K ACTAaJIM TaKOI'O TUIIAa OTHOCATCA.

3arayuiKku;

[Iepexonnuku;

OTBOJIBI;

TporHuKWY;

CBapHbI€ CEKTOPHBIE OTBOIbI 3aBOJACKOTO U3TOTOBJICHUS BHITIOJIHEHHBIC HE
nmo TY;

IIpenenpHbI CPOK OKCIUTyaTalWH JUIsi COCIMHUTENBHBIX JETajied He

3aBOJACKOI'O U3T'OTOBJICHUSA — 3 CYTOK C MOMCHTA O6Hap}’)K€HI/I$I. A PEMOHT TaKHX

I[GTaJIeI\/JI IMPOU3BOIAT MCTOAOM BBIPC3KH.
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5) HeponycTumbie KOHCTPYKTHBHBIE 1eTaJIM U IPUBAPHBIE 3J1€MEHThbI

HeI[OHYCTI/IMBIMI/I KOHCTPYKTHBHBIMHU ACTAJIN U IIPUBAPHBIMHA 3JICMCHTAMU
Ha3bIBAKOTCA ACTalld, HC COOTBCTCTBYIOIIHUC TpC6OBaHI/I}IM HOpMaTHBHOﬁ

JAOKYMCHTAIIUU. K ACTAJIIM TAaKOI'O THIIA OTHOCATCA:

— 3amiaTsl BBAPHBIE U HAKA/IHBIC

— PeMOHTHBIE = KOHCTPYKIIMM, HE  pPa3pelI€eHHbIE K MPUMEHEHUIO
nerictByroniuM  PJ[ wnM peMOHTHBIE KOHCTPYKLHMH, TMOJ KOTOPBIMHU
00HApYKEHO YBEIMYCHHE MAPAMETPOB TEPEKTOB;

— BpeMeHnHble peMOHTHBIE KOHCTPYKIUH C UCTEKIINM IPEIEIbHBIM CPOKOM
HKCIUTyaTaluH;

— Hakiannele neranu u3 yacteu Tpyo;

— Koxyxu, kacaroiiyecs CT€HKH TpyObl;

— OtBepcTus B CTEHKE TPyOOIIpoOBOAa;

— Caapsble npucoeIUHEeHUsI He cooTBeTcTBYIONME H/;

— KOHCTpyKTHBHBIE  J€TAIM C  MUCTEKIIMM  MPEAEIbHBIM  CPOKOM

IKCILTYaTALH.
1.2 KomOuHupoBaHubie geeKTbI

JledeKkTbl, pacCTOSHUE MEXIY I'PAHUIIAMU KOTOPBIX, MEHbBIIIE WA PAaBHO
3HAUYEHUIO  YeTHIPEX  TOJIIUH  CTEHKH  TPYyObl, TMPUHATO  CUHUTAThH

KOMOMHHUPOBAHHBIMU JA€PEKTaMHU.

Cormacio PJ/] [1] BbLOENSIOT cCieAyrolIde BHABI KOMOMHUPOBAHHBIX

nedexToB:

— BmatuHa B codeTaHMM C OOTEPEM  METaula, MEXAHHUYECKUM
MOBPEXJACHUEM, TPEUIUHOW, Pa3IMYHBIMU BHUJAMHU PACCIOCHUN WU

KacaHUEeM KOXKyXa CTEHKU TPYOBI.
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— Todp B coueranum ¢ norepeil Meramia, MEXaHUYECKUM MOBPEXKICHUEM,

TPELIMHOM WM PA3JIUYHBIMU BUIAMU PACCIIOCHHM.

CyxeHue B COYETAaHMM C T[OTEpPE MeTaia, MEXaHUYECKUM
IOBPEXKICHUEM, TPELIMHON, pa3JINYHBIMHU BUJIAMU PACCIOCHHM, BMATHHOM,
rodpom,.

Bremnsas norepst merasuia, IpUMBIKAOIas K MECTY KacaHUs KOXYyXOM

CTEHKH TPYOHI.

1.3 JlepekThI ONpeeIeHHOT0 BU/a B 00J1aCTH CBAPHBIX IIIBOB

JlepexTel HaxoAsmmecs BONMU3M JUHUHM IEpexXoAa IIBa K OCHOBHOMY

MeTauly TpyObl, HMEIOIIME pPACCTOSHHE MEHbIIE WM PaBHOE YEThIPEM

3HAYCHHUAM TOJIIINH CTCHKH TPY6BI Ha3bIBAIOTCA ,Z[C(I)CKT&MI/I OIIpCACIICHHOT'O

BHUJ4a B obnactu CBAPHBIX IIBOB.

Cornacno P/ [1] BeinensitoT cieayromuye BUabI 1e(hEeKTOB ONPEAeIEHHOTO

BH/1A IPUMBIKAOIINX K CBAPHOMY LIBY WJIM PACIIOJI0KEHHBIX HA HEM:

BMsaTrHa B coueTaHWH ¢ AEPEKTOM CBapHOrO IIBA, C PACCIOCHHUEM B
00J1acTH CBApHOTO 111Ba, 0€3 1e)eKTOB CBAPHOTO II1BA.

['opp 6e3 momoaHUTETBHBIX Je()EKTOB B 00JACTH CBapHOrO IBa, B
COUYETaHHUH C AEPEKTOM CBAPHOTO IIBA.

CyxeHue 0e3 JOMOJHUTENbHBIX e(EeKTOB B 00JACTH CBApHOTO IIBA, B
COUYETaHWH ¢ AePEKTOM CBAPHOTO IIIBA.

Paccioenue 6e3 HOMOIHUTENBHBIX 1EQEKTOB B 001aCTH CBApHOTO IIIBA, B
COYETAHHUHU C AEPEKTOM CBAPHOTO IIIBA.

[Totepss metamna (rmyOuHoi Oosee (0,2 TONIUHBI CTEHKH TPYOBI) Oe3
JIOTIOJTHUTEIHHBIX JEPEKTOB B O0JACTH CBAPHOTO IIBA, B COYCTAHHH C

ne(heKTOM CBapHOTO TITBA.
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1.4 ledexThl ceKkumii ¢ ABYMsi M 00J1ee PeMOHTHBIMHM KOHCTPYKIUSAMU

Cek1uu, Ha KOTOPBIX YCTaHOBJEHO Oojee ABYyX My(T WM TPOWHHUKOB, 3a

UCKJIIOYCHHEM CITy4yasi yCTAaHOBKH JIBYX MY(DT Ha CBapHBIE€ CTHIKU CEKLIUU U My(PTHI

WM TPOMHUKA I10 TENly TPYOBI.

I[C(I)CKTBI TAaKOI'0 Buaa pEMOHTHPYIOTCA TOJBKO METOJO0M BBIPC3KU.
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2. JIMATHOCTUKA MATUCTPAJIBHBIX HE®TEITPOBO/10B
2.1 IloaroroBKka JUHEHHOH YacTH

Jlist Toro 49ToOBI TIPOBECTH BHYTPUTPYOHYIO TUATHOCTUKY HEOOXOIUMO
MOATOTOBUTH JIMHEHHYI0 4YacTh HEPTENnpoBOJa K TMPOBEACHHUIO padoT 1o
JUAarHOCTUPOBAHUIO €r0 COCTOSHHUSL.

[IpakTuka mnpoBeneHus AePEKTOCKONUU AAET BO3MOXKHOCTH pa3paboTaTh
IJIaH MEPOIPHUATHM, BKIIOYAIOMIUA B ce0sS MOATrOTOBUTEIbHBIC, a TaK K€

JMarHOCTUYECKHE pabOThI, coJiepkKaliuii B ce0e CleyIoe COCTABIISIIONINE:

— HaJIMYME HA AMArHOCTHPOBAHHOM YYacTKe He(TenpoBoJa Kamep MycKa U
npuém CO/I;

— Hajmu4ue 000pyI0BaHHBIX MOIBE3THBIX MyTEH U Pa3BOPOTHBIX IIOMIAO0K AJIs
0e30macHOro J0CTyIa aBTOTPAHCIIOPTA U IPY30MOABEMHBIX MEXaHU3MOB K
kamepam mycka u npuéma CO/J;

— JMarHOCTHUPYEMbId y4acTOK He(TenpoBoja AOKEH OBbITh OYHUIIEH OT
napauHO-CMOJIMCTHIX  OTJIOKEHUH, METAUIMYECKUX U  IOCTOPOHHUX
IPEIMETOB MyTEM MPOITYCKa CHEIUATBHBIX OUUCTHBIX CKPEOKOB;

— Ha JIMarHOCTUPYEMOM YYacTKe JOJHKHO OBITH YCTaHOBJIEHO HEOOXOAMMOE
MHUHHMMAJIbHOE MTPOXOJAHOE CEUeHHNE U yCTPaHEHBI 1e(heKThl TeOMETPHH TPYOBI
1151 OECIIPEensATCTBEHHOI'O MPOITycKa CHapsiia-Kauuopa;

— HE00XOIMMOCTb MPOBEICHHUS 00CIeIOBAaHUS OMOP BO3AYUIHBIX MEPEX0I0B; —
HaM4Me HEoOXOAWMOro KOJMYECTBA MApKEPHBIX TOYEK IOCTOSIHHO
3a(hMKCHPOBaHHBIX Ha Tpacce He(TENpoOBO/a;

— Hamu4ue MOCTOSTHHOU CKOPOCTH  JBWXKEHHS  BHYTPUTPYOHOTO

MHCIIEKIIMOHHOTO MPUOOpa B MEPUOJ] MTYCKa;

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU
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— MPEenyNpexICHUE CIy4aeB IONAaJaHMs B TPAHCIIOPTUPYEMBIA NPOLYKT
0CaJIKOB U3 PE3EPBYAPOB MEPE MPOITYCKOM MpUOOpa;

— HQJIUYME TOCTOSIHHOM CBSI3U IIEPCOHANIA B IPOLIECCE AUATHOCTUYECKHUX
paboT; — pa3paboTka HEOOXOAUMBIX NEHCTBUI B Clydae BO3HUKHOBEHUS
HEIITaTHOM cuTyanuu (3acTpeBaHue Npuoopa);

— HaJIUYME OTKPBITHIX JMHEWHBIX 3aIBWKEK BO Bpems npomnycka BUII u
ycTpaHeHHe, 1100 3aMeHa HEUCIIPaBHBIX;

— HeoOXOAMMOCTh MTOBTOPHOM OYMCTKHM y4yacTka mepen nponyckom BUII, B
Cllydasix, Korja CKpeOOK JOCTaBUI B MPUEMHYIO Kamepy OoJiee 5 IUTpoB
B3BELICHHBIX U 0,5 JINTPOB TBEPABIX OTIOKEHUN;

— HaJM4Yue Ha y4yacTKe He(TEenpoBOJa TaKUX IOKa3aTeslell KaK: CKOPOCTb
aBkeHust Hegptu menee 0,5 M/c, MPOTKEHHOCTH yuacTka 6osee 100 km,
coJepkaHue napaduna B npoaykre 6osee 3% 0OBbEMHBIX YaCTEMN, CITY)KUT

MOBOJIOM JIJIs1 IOBTOPHOM OYMCTKH HeTenpoBoaa nepex myckom BUIL.

[Ipy moaroroBke HEOOXOJUMO YUYUTHIBATh JaHHBIE O MPEIbITyIIEH
AKCIUTyaTaliui He(dTErnpoBo/ia, KOTOPbIE BKIKOYAIOT CIEAYIOIIME MapaMmeTphl:
CUTYAIIMOHHBIN IJIaH U NPO(UITb TPACCHI, KOHCTPYKTUBHBIE U TEXHOJIOTUYECKHE
napaMeTpsl He(TEempoBOoJa, PEKUMBI NMEPEKAYKH, NaHHbIE 00 HCCIEeIOBAaHUU
reoMeTpUH HEPTENPOBOA, PE3yIbTATHI MPEIIIECTBYIOUIMX UHCIIEKIINMA, TaHHbIE
O pEMOHTHBIX paboTax W JHUKBUJAIMM YTEYeK Ha HePTEenpoBojae U
XapakTEePUCTHKU  TepekauyuBaemMod  Hedptu (B ciaydasx  NPOBEACHUS

yIBTPa3BYKOBOH J1e(hEKTOCKOIUN).

2.1.1 Oyucrka HepTEenNPoOBOAA

Bo u3bexxaHrue yMmMeHBIIEHUSI TIPOIYCKHOW CITOCOOHOCTH M O0Opa30BaHUS
BHYTPCHHUX OTJIOKEHUW HaA CTEHKax TpPyOONpoOBOAa, B TOM YHCIE MPHU
MOJTOTOBKE TPYyOONpOBOAA ISl BHYTPUTPYOHOM OUArHOCTUKH, HEOOXOIUMO
IIPOBEICHUE OYMCTKM BHYTPEHHEW MOJIOCTH He(TErnpoBoja CHeluaIbHbIMU

OYHMCTHBIMHU YCTpOﬁCTBaMH.
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Pa3nnyaroT HECKOIBKO BUJIOB OYMCTKH BHYTpeHHEU nojxocty MH:

— Ilepuomnyeckas — ¢ LENbIO MPEAYNPEKIACHUS PA3BUTHUS BHYTPEHHEH
KOPPO3HH U MOICPKAHUS TPOITYCKHON CITOCOOHOCTH TPYOOIIPOBOJIOB;

— IleneBass — 3TaI OYMCTKH M yJIAJICHHUSI OCTATKOB FEPMETHU3aTOPOB, MOCIIE
NPOBE/ICHUS] PEMOHTHO-BOCCTaHOBHUTEIBHBIX padOT;

— IlpenauarHocTryeckasi — BHUJ OYMCTKU TOJOCTH He(TEIpOBOIa
o0ecrieunBaroIIni Ka4YeCTBEHHOE TIPOBEICHUE BHYTPUTPYOHOM

JUAarHOCTHUKH.

OuncTtka KaXJIOro ywacTka He(dTenpoBoAa [OJDKHA TMPOXOAWTH B
COOTBETCTBUE C HHCTPYKLUHUSAMH, pa3paOOTaHHBIMU U  YTBEPKIACHHBIMU
AKCIUTYaTUPYIOIIEW OpraHU3aluENn.

[{uKIMYHOCT TPOBOAMMOM OUYUCTKHU YCTaHABIMBAETCA OTAEIBHO IS
Ka)XI0ro He()TermpoBoa B 3aBUCUMOCTH OT €T0 IKCIUTyaTallHOHHBIX CBOICTB, HO
pexe | pasa B kBapTa.

CormnacHo P/] [3] K OYUCTHBIM YyCTPOMCTBAM MPEABIBISAIOTCS CIEIYIOLINE
TpeOOBaHMUS:

[Ipouecc OuMCTKHM BHYTPEHHEH NOJIOCTH He(TernpoBoAa IOKEH ObITh
OCYLIECTBJIEH CHELHAIBHBIMA OYUCTHBIMU YCTPOMCTBAMH C IMPHJIArarollUM K

HUM KOMIIJIICKTOM paSPCIHHTCHBHOﬁ u BKCHHyaTaHI/IOHHOﬁ JOKYMCHTallUN:

— MacnopT;
— cepTu(duKaT COOTBETCTBUS;
— HMHCTPYKUHS [10 MOHTAXXY U 3KCIUTyaTalllH;
— guuen3us ['ocrexnaznopa PO Ha npumeHeHue;
— 3aKJII0OYEHHUE O B3PHIBOOE30MACHOCTH;
3ampeniaerca MPOMYCK MO HE(TEmpoBOAY OUYHUCTHBIX YCTPOWCTB, HE

OCHAILEHHBIX MepeJaTYMKaMU U1l KOHTPOJIsl mpoxoxaeHus OVY.
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KosnuecTBO mpoIyCKaeMbIX OYMCTHBIX YCTPOMCTB IE€pel MPOBEICHHUEM
BHYTPUTPYOHBIX HHCIEKUUNA 3aBUCUT OT KayecTBa OYMCTKH IOCIECIHUM

OYKMCTHBIM YCTPOHCTBOM.

OneIT OYMCTHBIX pabOT, NPOBOAMMBIX MpPU IMOATOTOBKE K IPOILYCKY
BHYTPUTPYOHBIX HWHCIEKIMOHHBIX NPUOOPOB, IOKAa3bIBAET HEOOXOAUMOCTh
IIPOU3BOAUTH OT 6 10 14 pOIyCKOB OYUCTHBIX YCTPOUCTB.

1o pe3ynpTaTaM OYMCTKHU CIIEUUATUCTAMU IPEANPUATHS, BHITOIHIIOLIETO
JIMArHOCTHYECKUE  paboThl, TMPUHUMAETCS  pElIEHHEe O  IPOU3BOJCTBE
JUarHOCTHYECKUX padoT.

2.1.2 TpeOoBaHUI K YCTAaHOBKEe MAPKEPHbIX INYHKTOB BO BpeMs
nponycka BUII

Y cTaHOBKa MapKepHBIX MYHKTOB BO BpeMs nponycka BUII npousBoantces
B COOTBETCTBUU C «IlmaHOM paccTaHOBKM MapKEpHBIX MHYHKTOB IO Tpacce
He(TEenpoBOAa», KOTOPbIM  pa3pabaThiBaeTcs Ui KaXJIOTO  y4yacTKa
He(TENpoBO/Ia U SBJISETCS MPUIIOKEHUEM K nacropty Ha MH.

Bce mapkepHble IYHKTBI JOJDKHBI OBITh NPUBA3aHBl K JABYX ITOCTOSIHHBIM
opueHTHpaM (JIMHUM CBSI3U, BAHTY3bl, 3aJBUKKH WU T.I.) U 3aHECEHBI B CXEMY

YCTAaHOBKM MapKEPHBIX ITyHKTOB.

[InaH 1 cxema yCTaHOBKM MAapKEpPHBIX MyHKTOB cocTaBisitorcs OAO MH
npu noaroroBke «TexHuueckoro 3agaHusi Ha NPOBEACHUE BHYTPUTPYOHOMH
JMarHOCTUKI.

PaccrosiHne Mex 1y MapKepHbIMU MYHKTaMU JI0JKHO COCTABIIATH HE OoJiee
2 kM. 'myOuna 3aneranust HepTepoBOJa B MECTaX PACIOIOKEHUS MAPKEPHBIX

IIYHKTOB JOJDKHA COCTaBIIATh HE Ooiee 1,5 M.
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2.2 JlnarHocTuka He()TenpoBoAa

B nmnepuox crpoutenbCcTBA M IKCIUTyaTallMM JIMHEMHOW 4YacTH HA
TpyOOIIpOBOJE 00pa3yIOTCs pa3inyHble Ae(PEKThl, KOTOPbIE B JajdbHEHUIEM Mpu
YBEJIMYEHHUH HX MMAPAMETPOB MOTYT IPUBECTH K aBAPUIHON CUTYAILINH.

OpHoil M3 caMblX BaXKHBIX 3a7a4 NpHU SKCIUTyaTalluu HedTernpoBojia
SBJIIETCSI CBOEBPEMEHHOE OOHApy)KeHHE W PEMOHT JaHHbIX JedekToB. Ha
JMHEHHOW dYacTh BBIABICHHUE Je()EKTOB TPyOONPOBOAA MPOUZBOIUTCS C
MOMOIUIBIO CHICIIMATIBHBIX BHYTPUTPYOHBIX HHCIEKIUOHHBIX Tpuoopos (BUII).

Cornmacio PJI [3] cymiecTByeT omnpeaeneHHas M[OoCIeA0BaATEIbHOCTh

npoBeaeHust padot o BT yuactkoB MH, Haxoasuxcst B 9KCIUTyaTaluu:

1) moaroroBka (OYMCTKA) yyacTKa K MPONYCKY KaTMOPOBOYHOTO YCTPOMCTBA;

2) nponyck cHapsga-maonona (CHIL) (mpum mnoaroTroBke ydvacTka K
JMAarHOCTUKE MarHUTHBIMU JieeKTocKonaMu) 3a 32 aus 1o mycka BUII,

3) mpomyck mpodmiemepa (NP MOATOTOBKE YYacTKa K JIUArHOCTHKE
nedexrockomamu WM, JIKY (JIKK) 3a 32 nus no mycka BUIT;

4) npenauarHocTUYecKasi OYMCTKAa BHYTPEHHEHN MOJOCTH HEPTENPOBOIA;

5) mpoBepka pe3yiabTaTOB OUUCTKH;

6) npomyck BUII;

7) oOpaboTtka pe3yabTaroB mnpomnycka BWII, mnoaroroBka u Bblgaya
TEXHUYECKOT'0 OTYETA;

8) mposenenue JJIK.

Oo6cnenoBanue HedrenpoBoaa JTOJKHO OCYIIECTBISATHCS
nociuenoBarenpbHo Bcemu thunamu BUII, cormacHo miany AMarHOCTHYECKOTO
o6caenoBanus MH.

Pazpabotana onpeieneHHas mociae0BaTeIbHOCTh JUAarHOCTUKY YYaCTKOB

HedTenpoBoaa npu npomnycke BUIT:
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1) mpodunemep;
2) marautHbii aedexrockon MFL;
3) ynbTpa3BykoBol aedekrockon CD;

4) ynpTpa3BykoBoi aedekrockon WM.

[Ipu aBwkeHHH MO TpyOe C MOTOKOM MepekauynBaemMoil HedTH B OJIOK
JAHHBIX TIpubopa cobOupaercs Bcs HHPOPMAIUMA O TEKYIIEM COCTOSHUHU
oOciemyemMoro ydactka u aedexTax, HaXOIsIIUXCsl Ha BHEUTHEH U BHYTpEeHHEH
MOBEPXHOCTU CTEHOK TPYObl C TPUBS3KOW WX K MapKEPHBIM ITYHKTaM,

pacrojioXeHHbIM 10 ocu HedrenpoBoaa (Pucynok 2.1).

Pucynok 2.1- Ilposeaenne BUII ynbrpazBykoBbiM nedextockoriom WM B

BUPTyaJIbHOM He(PTEIpoBOIC

1) lIpopuaemep

[Ipodpunemep — mpubop, HCHONB3YyEeMbIi TpU  BHYTPUTPYOHOI
JMarHOCTUKE ISl OOHApY>KEHHsS reoMeTpudeckux aedekToB (BMSATHH, rodp,
OBaJbHOCTEW U JIp.), KOTOpbIE MOTYT CIIOCOOCTBOBAaTh 3aCTPEBAHUIO
WHCTICKITMOHHBIX JUArHOCTHYECKUX YCTPONCTB.

[Tpuntmn paboThl YCTPONHCTBA 3aKII0YAETCS B UCMOJIBb30BAaHUN MHOXKECTBA
IIYIOB, KacCAOUIMXCA BHYTPEHHEW IMOJIOCTH TpyOONpoBOAa A MOHUTOPHHIA

Te€OMETPHUH TPYOBI.
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[Ipumepom MeTOAa TMOJYYEHHS] TEOMETPUYECKOM HHOpMAIMH O
TpyOOIIPOBOJIE SIBISIETCA BHYTpUTPYOHBIN podunemep «Kanumep»

HeoOxonumMoe MUHHMAanIbHOE MPOXOJHOE CEUYEHHE TPyOOIpoBOAa s
nporycka rnpoguiemepa coctaniset 70%.

YyBCTBUTENBHOCTh U3MEPUTEIILHON CUCTEMBI IPUOOPA COCTABIISAET +2 MM.
TouyHOCTP M3MeEpeHUs BBICOTHI BMSTHH Ha MIpPSMBIX ydacTKax TpyOorpoBoja
coctapisieT 0,4-0,6 % OTHOCUTENHHO BHEUIHETO AUaMETpa TPYOHI.

3a omuH TporoH mnpubopa MOXKET OBITh 00CIEeOBAaH ydYacTOK
HedTenporoaa niauHoM oT 300 10 350 kM.

B 3anomunaromem yctpoiictBe GUKCUpPYETCsS M XpaHUTCA MHPOpMAIUS O
JaHHBIX CHaiiepa, yriioB MOBOPOTa, CUTHAJIOB OJJOMETPA, CUTHAJIOB MapKEpPHBIX
NepeaTINKOB, B TOM YUCIJIE BPEMEHHBIX OTMETOB.

[locne mpomycka mpodunremepa Mo TpyOOHmpoBOAy BCA coOpaHHas
uHpOpMaIUs 0 TEOMETPUUECKHX JAeeKTax pacreyaThIBaeTCs.

2) Marnutsbii gedpexrockon MFL
YcTpoiicTBO, T03BOJIAIOIIEE OOHAPYKUBATh CAEAYIOLIUE BUABI 1€PEKTOB:
— reoMeTpuueckue nedeKTbl, MNPUMBIKAIONIME K CBApHBIM IIIBAM HWJIU
pacronoXeHHbIE Ha HUX;
— TeoMeTpHYecKHe JAePEeKThl B COUETAaHUU C MOTepel MeTayuia (TOUYeUHbIE,

100 CIUJIONIHEIE);

— MEXaHUYECKHE MTOBPEXACHMS TaKUE KaK: LlapalyHbl, PUCKHU, 3aAUPBI U JIP.;

— TpEIlIMHA PaclojOXKEHHbIE HA CBApPHBIX IIBAaX U Tejie TPyObl (IIONEPEUHO
OpPUEHTUPOBAHHbIE);

— PacclIOEHMsI C BBIXOJOM Ha MIOBEPXHOCTb;

— nedeKThl WU CMEIIEHUS TOMEPEYHOrO I1IBa;

— Pa3HOTOJHNIMHHOCTD,

— HCEAOMYCTUMBIC PEMOHTHBIC KOHCTPYKIHUHU U MCTOJAbI pCMOHTA.
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2) Marnutnslii 1edpexrockon MFL

YcerpoiicTBO, O3BOJISAIONIEEe 0OHAPYKUBATH CIACAYIOIINE BUJIBI JE()DEKTOB:

— TeoMeTpHYeCKHe Ae(PEKThl, NPHUMBIKAIONINE K CBApHBIM IIBaM WU
pPacrnoioKEHHBIC HA HUX;

— TeoMeTpuYecKue Me(eKThl B COUETAaHWHU C TOoTepel MeTayia (TOYEeUHBIE,
7100 CIUIOIIHEIE);

— MEXaHWYECKHE MOBPEKIACHHS TaKUe KaK: apariiHbl, PUCKH, 3aAUPHI U JIP.;

— TpelyHa pacroJIOKEHHbIE Ha CBapHbBIX IIBaxX W Tejie TPyObl (MOmepeyHo

OPUEHTUPOBAHHBIC);
— PpAacCIOCHHMS C BBIXOJIOM Ha TTIOBEPXHOCTH;
— JedeKThl WU CMEIIEHUS TIONEPEYHOTO IIBa;
— Pa3HOTONIIUHHOCTB;

— HEAOMYCTUMBIC PEMOHTHBIC KOHCTPYKIHUHU U MCTOJAbI pCMOHTA.

Marnuthabie nedexrockomns! Tia MFL He BRISBISAIOT Takue 1e)eKThl Kak:
nedeKTbl reoOMEeTpuH, rIyOnHONH MeHee 2 %; MpOoJoJibHBIE TPEIIMHOOOpPa3HbIE
nedeKThl, B TOM YUCJIE B CBAPHBIX IIBaX; Ne(PEKThI, pacloI0KeHHBIC IO/ YTIIOM
OoJiee +15° ot monepeuHo ocu TpyOOIpoBoIa.

MarHuTHbIi KOHTPOJIb OCHOBAaH Ha MHAUKAIMU Y ekTa B3auMoAeHCTBUS
MAarHUTHOTO TOJS C KOHTPOJIUPYyEeMbIM 00BbekTOM. Ecim B HaMarHW4eHHOM
METajie BCTPEYArOTCA 00JIacTH C JAeeKTaMU-HECIIONIHOCTIMU, MarHUTHAs
MPOHUIIAEMOCTh KOTOPBIX OTJIMYAETCS OT MArHUTHOM MPOHUIIAEMOCTU OCHOBHOTO
MeTalljia, TOSBIISIIOTCS MarHUTHBIC TOJII PACCESHUS, BBIXOJAIINE HAPYXKY.

WNHnukamms 3THX MOJIeH MO3BOJISET MOIYIUTh HHPOPMAIIHIO O MedeKTax.
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JledexrTockons sBuyTpurTpyinbie marnurusie 487, 40” (ocnonoii Bapuant)

Koasuo ¢ sarumxamn tina 1w 111 MexcexunoHHoe (KAPIAHHOE ) COEIMHEHNE

Januuii Gamnep
MaruuTHas cekuns

T Cekuma MeKTPOHMKN

O
) \
bytheprsie koneca °

Moaaepauparowne xoneca

e

=N Matkersi

Konsuo ¢ narankamu tuna 11

IlieTsi MAMHHTHOIO KONTYPS Bamnep cekuii MeKTPOHIKN

Jledexrockon suyrpurpyOusiii marunrusii 487, 40"
(BapianT 2 — B KOHQUIYPALIHI 1A NPOXOKACHIA HIGKHIX PABHOMPOXOAHBIX OTBOOB TPOTiHIKOB)

Bamnep, obecneun-
parownii npoxokaeHne
npubopom  pasHonpo-
XOMAHBIX OTBOJOB
rpofinikos, pacnono-

Jledperockons suyTpuTpyinsie marnnrnee 32", 28"

MEHHBIX B HIAHEH no-
NAYOKPYAHOCTH TPYDB

MarsnTias cexumns Cexums 3MeKTpoHnkn i);!miwiinim CeKLHA

Pucynok 2.2 — Maruuthslii nedexrockon tuna MFL

3) Yabtpa3BykoBoii negexkrockon CD

YcTpoiicTBO, TO3BOJIAOIIEE OOHAPYKUBATh CAEAYIOLIUE BUABI 1€PEKTOB:
reoMeTpuyecKue AeQeKThl, NPUMBIKAIOIIME K CBapHbIM LIBAaM WIH
PacroJIOKEHHbIE HA HUX;

MEXaHUYECKUE NOBPEKICHUS TAKUE KaK: HapauHbl, PUCKH, 3a0UPbI U JIP.;
TpellMHA PACIIONIOKEHHbIE Ha CBAPHBIX LIBAaX M Teje TPYObI (MOmepeyHo
OPHUEHTHPOBAHHBIE);

PacCIOEHHUS C BBIXOJIOM Ha IOBEPXHOCTH;

nedeKThl UM CMEILEHUS TOMEPEUHOTO IBa;

ne(heKThl TOBEPXHOCTH;
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VYnbrpa3zBykoBbie aedexTockornsl Tuna CD He 0OHapy)uBaioT: 1e(eKThl
T€OMETPHUH TUIA OBAIBHOCTH; KOPPO3UOHHBIE A€(PEKTHI; PACCIOCHUS; ACPEKTHI,

pacIoyio>keHHbIE o yriioM Oosee £10° oT mpo10sIbHOM ocH TPyOOTIpoOBOA.

Jedexrockon payTpuTpyOHbiii yasTpazsykosoi CD 40/48"

Bamnep

AnTeHna

npremo- / \ o

nepesarunka Barapeiinas cexums Cexuns 1aHHBIN INEKTPOHHKH Hocireas 1am4MKOB U NONEpevHbIX
HANH NPOAOILHBIX AedexTon

Jedextockonst BHYTpHTPYOHBIE YabTpassykossie CD 28/32" u 16/20"

&,

BElTilpt'l.ﬂHiil CeKLnA Cexuns AAHHBIX Cexums ANEKTPOHHKN Hocurens nar4ikos ans nonepeYHbIX
MAK NPONOAbHBIX AedexTos

Pucynoxk 2.3 — BHyTpuTpyOHBI€ yiIbTpa3ByKoBbIe AedekTockornbl Tuna CD

Buaytputpy6nsiit nedexrockon tuna CD (Pucynok 2.3) Bkitouaer B ceOs
HECKOJIBKO CTAIbHBIX TEPMETUYHBIX CEKIIUH M HOCUTENh JaTUYMKOB. batapeiinas
CEKIIMS MMEET TpUEMOTIepeaTyuK M TPH OJIOMETPHYECKHX KoJyieca, JBa U3
KOTOPBIX PabOTaIOT B CHCTEME M3MEPEHUsS PACCTOSHUS, a TPETHH ydacTBYET B
HA3HAYCHUHU YAaCTOTHI OIMPOCOB JaT4YMKOB. [Ipw BpamieHWu 5TOro KoJjieca,
HE3aBUCUMO OT CKOPOCTH JABMXKEHUS (B quamnazoHe ckopocteit ot 0,25 1o 1 m/c),
yepe3 Kaxaple 2-3 MM JWCTaHIIMK BbIpabaThIBaeTCS CUTHAI Ha 3aIycK
yIBTPa3BYKOBBIX cucTeM. [Ipu ckopocTtu 6osee 1 M/C yabTpa3ByKOBBIE CUCTEMBI
3aIyCKAIOTCSA C TIOCTOSIHHOM YacTOTOM OT BCTPOEHHOTO TeHepaTopa, dYTo
OPUBOJAUT K YMEHBIICHUIO pa3pelIaroniel CrnocoOHOCTH mpubopa, a MpHu

o0cie10BaHUM MOTMEPEYHBIX 1€PEKTOB U K HEOOHAPYKEHUIO YaCTU AEPEKTOB.
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4) YabsTpa3BykoBoii nedexrockon WM

YcTpolicTBo, T03BOJISIONIEe 0OHAPYKUBATh CICIYIONTNE BUIBI 1e(DEKTOB:

— TeoMeTpuueckue Ae(eKThl, MPUMBIKAIONINE K CBAapHBIM IIIBaM WA
PacrooKEHHBIC HA HUX;

— reoMeTpudecKue ne(eKThl B COYSTAHUH C TOTEPEH MeTasuia (TOYeUHEbIE,
7100 CIJIONIHEIE);

— MEXaHWYECKHUE MOBPEKICHHS TaKUE KaK: IaparuHbl, PUCKH, 3aIUPBI U
Aap.;

— pacclioeHHsl Tena TPYObI C BBIXOJIOM Ha TIOBEPXHOCTh M PACCIOCHHUS B
OKOJIOIIIOBHOM 30HE;

— ne(eKTh Wi CMEeNIeHUs TTOTIEPEYHOTO 11BA;

— Pa3HOTOJIIUHHOCTE;

— HCIAOIMYCTUMBIC PCMOHTHBIC KOHCTPYKIUN U MCTO/Ibl pCMOHTA.

VYnpTpazBykoBble aedekTockonbl THna WM He BBISBISIOTIC(HEKTHI
TEOMETPUU THIMA OBATBHOCTU, TPEHIMHOMOAOOHBIE NeheKThl (MPOJOIbHBIE M
noTiepeyHsbIe), 1eeKThl CBAPHBIX IITBOB.

VYaeTpassykoBoii aedekrockon tuna WM (Wall thickness Measurement
— M3MEPEHUE TOJIIMHBI CTEHKH) - 3TO aBTOHOMHOE YCTPOMCTBO, UCTIOIB3YEMOE
s obcnenoBanusi  1ePEKTOB  HEPTEMPOBOJOB C TMOMOIIBIO  METOoJa
YJIBTPA3BYKOBOU TOJIIMHOMETPHUU C YIABTPA3BYKOBBIMU JATYHKAMHU.

[Ipuntun  paGoThl MaHHOTO TPHOOpa 3aKITIOYAETCS B CUMTHIBAHUU
YJIBTPA3BYKOBBIX CHUTHAJIOB TEpPEJaBaeMbIX OT BHYTPEHHEH H HaPYKHOM
MOBEPXHOCTH, MTO3BOJISISI OTPECIIATH 1e(PEKThI CTEHKH TPYOBI, TaKHE KaK: MOTepH

MCTaJllla, HCCIUIOIMHOCTH, paCCIOCHU, IIJIIAKOBBIC U MHBIC BKITOYUCHM .

Jlucm

LuasHocmuka mMasucmparbHbiX Hegbmernpoeooos

U3m.

Jlucm Ne dokym. lNoodnucsk | [Jama
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VYabpTpa3BykoBoit gedexrockon tuna WM (Pucynok 2.4) BkiroaeT B ce0s
HECKOJBbKO CTAJIBHBIX UJIUHAPUYECKHX TEPMETUYHBIX CEKIIUA M HOCUTENS
JTATYNKOB COCAMHEHHBIX MEXAY COOOW MpW MOMOIIM KaOenel W KapJaaHHBIX

COECIMHEHUMN.

Jedexrockon sBHyTpuTpYOHBIil yasTpaisykosoii WM 40/48"

bamnep Koneco onomerpa

Anrenna
npuemo-

Kilp,‘lllhlllﬂt‘
nepenaTHmKa

coenen e
Cexuna MeKTpoOHnKN Hocurens natunkon
Jleexrockon suyrpurpyinstii yasrpassykosoit WM 28/32"

bamnep

'|

barapeiinas cexums Cexums 3eKTPOHHKN Hocurens natunkon

AnTenna
npHemMo-
nepeaaTymKa

Jedexrockon sBuyrpurpybuntii yastpaisykosoit WM 14/20"

i

barapeiinas cexums Cexkums panneix  YasTpaisykosasn cexums Hocurens natunkon
Pucynok 2.4 — Ynbrpa3BykoBbie qedeKkTocKons! Tuna WM

[locne 00paOOTKM TOJYYEHHBIX JIaHHBIX B LIEHTPE TEXHUUYECKOU
nuarHoctuku «J/lnackan» Gopmupyercs OoT4eT Ha OCHOBAHMHM KOTOPOrO Ha
KOKIYI0 CEKIHIO C aePexkToM i ¢ aedeKTaMu COCTaBIACTCS CepTU(UKAT C
yKa3aHUEM MeCTa MOJIOKEHUS TePEKTHON CEKIIMU M CMEKHOM ¢ HEl CeKIUi Ha
JTMAarHOCTUPYeMOM ydacTke HedtenpoBoja. Pacmnonoxxkenus nedexkra uiau
nedexkToB Ha TpyOHOU cekiru. OCHOBHBIX XapaKTEPUCTUK Jle(heKTa Wi TPYIIIbI
nedexToB. JlanHble 00 opueHTHpax ¢ NpuBA3KoH nedekToB. OpueHTUpAMHU MOTYT
SIBJISITHCSI MAPKEPHBIE ITYHKTHI, 3aBUKKH, BAHTY3bI U IPyTHe 00BEKTHI IMHEHHON

JaCTHU BBIXOJAIIME HA ITIOBEPXHOCTD.

Jlucm

LuasHocmuka mMasucmparbHbiX Hegbmernpoeooos

U3m.

Jlucm Ne dokym. lNoodnucsk | [Jama
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3. MTPOBEAEHHUE AOINOJHUTEJBHOI'O
JAEPEKTOCKOIIMYECKOI'O KOHTPOJIA

C uenpr0  yTOYHEHHMs  mapamMeTpoB  JedEeKTOB  OOHApYKEHHBIX
BHYTPUTPYOHBIMH HMHCTICKITMOHHBIMH TIPUOOpaMH, a TaK K€ JJIsS BBISBICHUS
JIOTIONIHUTENBHBIX ~ JAC(PEKTOB  HEOOHApPYXKEHHBIX MPH  BHYTPUTPYOHOMU
JWarHOCTUKE HAa MarucTpajbHbIX W TEXHOJOTHMYECKUX TPyOONpPOBOIaX
MPOBOAMUTCS JOTIOJHUTENIbHBIN JiepekTockonudeckuii KoHTpoJib (IIK).

JIIK BBIMOJHAIOT CrieNHaIUCThI AedekTockonuueckoi ciaykoe1 OAO MH
WM CTOPOHHHUX OpTaHHW3alliid, KOTOPHIE JOJDKHBI OBITh AaTTeCTOBAaHBI B
cooTBeTcTBUE ¢ TpeboBanmsimMu «lIpaBun arTecTaruu mepcoHaia B 00JacTH
HEpa3pyMAIIEero KOHTPOJIS», UMETh KBATH(UKAINIO HE HIDKE 2-TO YPOBHS TIO
MPUMEHAEMBIM METOJaM, a TaK K€ 3HaTb HOPMATHBHO-TEXHUYECKYIO
nokyMmeHnTanuto no JJIK, nelicTByIomyt0 B JaHHOW OpraHr3allkH.

IIpu nposenennu /J/IK npumeHnsroTcs cneayromume MeToAbl KOHTPOJIA
(Tabnuma 3.1):

Ta6muma 3.1 — MeToabl KOHTPOJIS

MeTton
Omnucanue
KOHTPOJIS
Y OcHoBaH Ha
HaOJIIOIEHUAX u
= perucrpanuun B
& B ONTHYECKOM
= A
é 5 JHara3oHe  CIeKTpa
S =
s, = BUJUMBIX J1e(h)eKTOB
= % METajlla, a TakK XK€
R E, OTKJIOHCHHE MeTajlia
MIPOYKIIUM OT 33JJaHHBIX (popm
U pa3MepoB.
TexHornoausi ﬂpOSedeHUFI aeapuﬁHo-eoccmaHoeumeanblx paGom Ha y4acmke
TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKUUL
U3m. | Jlucm Ne dokym. lModnuck |Hama Y P Py
Pa3spab. Jloeaues A.M. Jlum. Jluem Jlucmos
Pyxosod. | Capyes A.J1. IMposederue donomHumensHozo ||| 40 115
KoHcynem. OeheKmocKonu4ecKkoao
Pyk-nb 00M| Bpycuk O.B. KOHMpOoIs HU TI1Y ep. 266A




[Tponomxenue Tadauibl 3.1

YabTpa3sByKkoBoii

npeoOpa3oBaTenb).

MarHuTonopomKoBbIn

[IpennasHnaueH TUIA

30HBI KOHTPOJIA.

Hcnone3yercst st KOHTPONs 1€(EeKTOB OCHOBHOIO MeTallia U
cBapHBIX MBOB. OmpeneneHus TOJMIINHBI CTEHKH TPYObl B 30HE
KOHTpOJNsl  (yABTPa3BYKOBOM TOJIIMHOMEp, YJIbTPa3ByKOBOM

nedexrockon  YJI2-70, KOHTAaKTHBIM  IbE303JIEKTPUUECKUI

BBISIBIICHHS ~ ITOBEPXHOCTHBIX U
HOJIIOBEPXHOCTHBIX HECIUIOIIHOCTEH MeTaa (TPEeIitH, 3aKaToB,
BKJIIOYCHUH, paccioeHuil) 3a cyer OOHapy>KEHHs MarHUTHBIX

HOJIGI>'I,BO3HHKaIOIHHX BOJIM3HU I[C(I)GKTOB II0CJIC HaMaroHu4uBaHUA

HaGop 4ns MarHUTOMoOpPOoLKOBOIro

MarHuTHEIR
TOoNnwMHoOMep

Kanuinsipubiid

BU3YaJIbHBIM CIIOCOOOM.

KOHTpOns

HCHOHBSYGTCSI JJIA BBISIBJICHUSA
MMOBCPXHOCTHBIX HECIUIOIITHOCTEH
MeTasua (TpemuH, 3aKaToB,
paccioeHmii) C  BBIXOJOM  Ha
MMOBEPXHOCTb. 3a cyeT
IIPOHUKHOBCHUSA HH[[HKaTOpHOﬁ
KHUOKOCTHU B IIOJIOCTHU
MOBEPXHOCTHBIX  J1€()EeKTOB |
perucTpanuu oOpa3zyromuxcs

HHIUKATOPHBIX CJICO0B

U3m.

Jlucm

Ne dokym.

lModnuck | Jama

[MposedeHue doronHumesibHoO20 0eheKmMOoCKONUYEeCKO20

KOHMpOorsis

Jlucm
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[Tponomxenue Tadauibl 3.1

[TpousBoauTCA C BHICOKUM
YPOBHEM UYyBCTBHUTEIIBHOCTH,
MO3BOJISIOIIUM OOHAPYKUBATh
I[G(I)GKTBI C MUHUMAJIbHBIMHU

pa3mepamu.

BuxperoxoBblii

[lepen npoeagenmem JIJIK HeoOX0IMMO MOATOTOBUTH TIOBEPXHOCTH
HedTenpoBoaa:
— ONpPEACIUTH 30HY KOHTPOJIS;
— TMOATOTOBUTH TIOBEPXHOCTH TPYOBI B 30HE KOHTPOJS (CHSTH
W30JSIIHAI0, 3a4UCTHTh TIOBEPXHOCTh OT MPOIYKTOB KOPPO3WH,
OKaJIMH, Tps3WM, Macjia W Jp. 3arpsA3HEHUN NPENmSTCTBYIOIINX
nposenenuto JIJIK).
3auncTKa  TIOBEPXHOCTH  MOXET  TPOU3BOAMTHCS:  CKpeOKaMu,
METAUIMYECKUMH  IMEeTKaMH, HAMWIBHUKOM, a0pa3WBHBIM KPYIOM  HWJIH

HaXXJauyHOM OyMarom.

Jlucm

[MposedeHue doronHumesibHoO20 0eheKmMOoCKONUYEeCKO20
KOHmMporns 42

U3m.

Jlucm Ne dokym. Moodnucek |Jama




4. METOJIbI PEMOHTA JJE®EKTHBIX CEKIIUI
MAT'UCTPAJIBHOI'O HE®TEITPOBO/JIA

He tak gaBHO, nmoxairyif, OCHOBHBIM METOJIOM PEMOHTA AE(PEKTHOMU CEKIIUU
ObuTa BbIpe3Ka Je(EeKTHOrO y4yacTKa C MOCIEAYIOIIEH ero 3aMeHON Ha HOBYIO
cekunro. CTOMMOCTh PEMOHTA TAKHUM METOJOM MCUHCIIAETCS MULIMOHAMHU, & TO
U MWwUMapaaMu pyOisiel, IOCKOJbKY JAaHHBIM IPOLECC PEMOHTAa TpeOyeT
OCTaHOBKH TPAHCIIOPTUPYEMOTO HEPTENPOIYKTA, YTO IPUBOJUT K HAPYLLIEHUSIM
CPOKOB IIOCTaBKH, HE TOBOPS YK€ O CII0KHOCTH U TPYJOEMKOCTH IIPOBEICHHUS
JTaHHBIX PaboT.

B nactosiiiee BpeMst B TpyOOIIPOBOJHOM TPAHCIIOPTE HEPTH CYIIECTBYET
MHOKECTBO PA3JIMYHBIX CHOCOOOB pEMOHTAa JAE€(PEKTHBIX YYAaCTKOB TpPYOBI.
Cormacno PJI [4] peMoHT Bcex TpyOHBIX aedekTHbIX ceknuiit MH nomken
OCYLIECTBIIATHCSA TOJIBKO pa3pelICHHBIMA METOIAMH, IIepeuncieHHbIMA B P/], Bce
OCTAJIbHBIE METOJbl HeyKa3zaHHble B PJI OTHOCATCA K HEpa3pellEHHBIM H

3anpeleHsl s ucnonb3oBanus (Pucynok 4.1).

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke

Usm. | Jlucm Ne dokym. loodnuck I.ﬂama

Pa3spab. Jloeaues A.M. Jlum. Jluem Jlucmos
Pykoeod. | Capyes A.J1. Memodbi pemoHma depexkmubix | | | 43 115
KoHcyrnbm. ceKkuyuu mazsucmpalsibHo20

Pyx-ns OOM| BpycHuk O.B. Heghmerposolda HU TI1Y ep. 266A




PASPEINNIEHHBIE METO/IbI PEMOHTA

BPEMEHHDIE — IHOCTOAHHBIE

— YcraHoBKa HEOOKUMHOM — Illnudoska
npuBapHout MydTel Bl

— 3aBapka
L YcranoBka My(ThI ¢ P
KOHUYECKUMH Iepexo1amMu B2
- YcraHoBKka
PEMOHTHBIX

— Bripeska nedekra
(3aMeHa «KaTYIIKW)

3aMeHa yJacTka

Pucynok 4.1 - Knaccudukarus pa3pernieHHbIX METOI0B peMOHTa [4]

Paspemennbie meronsl pemoHta MH paspensaior Ha BpEMEHHBIE H
NIOCTOSIHHBIE.

K BpeMeHHBIM METOJaM pPEMOHTA OTHOCATCS METObI, ITO3BOJISAIOLINE
BOCCTaHOBUTB HECYIIYIO CLIOCOOHOCTh HE()TEIPOBOAA HA OIIPEIEIEHHBII TEPHOJ
BPEMEHH.

K meronam e oCTOSHHOIO pEMOHTA OTHOCATCS TAKME METObI, KOTOPBIE

IMMO3BOJIAIOT BOCCTAHOBUTDL HECCYIIYIO CIIOCOOHOCTH Ha BECh CPOK 3KCILTyaTallhuu.

Jlucm

Memodk! pemoHma deghbekmHbix cekyul

U3m.

MaaucmparsbHo20 Heghbmeriposoda 44
Jlucm Ne dokym. Moodnucek |Jama




Boime  mepeuncrnenHas — kinaccuuKanMs — [OJy4€Ha HAa  OCHOBE
HKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHNUN, KOTOPBIE JIETJIM B OCHOBY Hacrosmero PJ
[4] ucnonb3yemoro B IIAO «TpancHedTb» M pPErIaMEHTUPYIOLIETO METObI
pEMOHTa MarucTpaipbHoro HegrenpoBoaa. Ha wucnelTaTenbHOM CTEHOE Bce
METOJbl PEMOHTAa M PEMOHTHBIE KOHCTPYKLUMH IOJBEPrajuch Harpyske
COINOCTaBUMOM € peasbHBIM JKCILTyaTallMOHHBIM pEeKUMOM HedrenpoBoaa. Te
PEMOHTHBIE KOHCTPYKLIIMM M METOAbl PEMOHTa, KoTopble Bbiaepxkamu 10000
LUKJIOB HAarpy30K M HCIBITAHUN OTHECIU K MOCTOSIHHBIM METOAaM PEMOHTA.
PeMOHTHBIE KOHCTPYKLIMM, HE BBIJAEpPXKABIIME OINPEAECICHHOI0 KOJIMYECTBA
LIUKJIOB, OTHECEHBI K BpDEMEHHBIM METO/IaM PEMOHTA.

PaccMoTrpuM mnoctosiHHble MeTonbl peMmoHTa (Tabimmua 2). PeMoHTHBIE
KOHCTPYKIIMH TaK K€ OTHOCATCSA K MOCTOSTHHBIM METOaM, HO UX Iienecoo0pa3Heit
pPacCMOTPETh OTAEIBHO, MOCKOJBKY OHH SIBISIFOTCSA OCHOBHOM TEMOW JTaHHOM
paboTHI.

Ta6muma 4.1 — MeToabl peMOHTa MarucTpaabHOro HedTernpoBoa [4]

MGTOI[ PEMOHTaA Onucanue MCTOda pEMOHTA

Custre B 30HE Aedekra myTeM NUITMGOBAHUS CIIOS
MeTalljla [ BOCCTAHOBJICHHS TIUIABHOW  (OPMBI
nudoska
MMOBEPXHOCTH CTEeHKU TpyObl. PemoHT nedekToB

riryouHoi 10 20 % OT HOMHUHAJIBHON TOJIIMHBI CTEHKH

BoccranoBneHue TONIMHBI CTEHKU TPYObl B MeEcCTax
NOTEepU METaJlJIa U CBAPHOTO IIBA METOJIOM HAaIlJIaBKH.
3aBapka 5
PemonT nedexTtoB cTeHKHM TpPyOBI € OCTaTOYHOM

TOJIIIIMHON CTEHKU HE MeHee 5 MM

BBIpCBKa CCKIIMHU MJIM YYaCTKa CCKIUU C ,IIC(bCKTOM u3

Bripeska . .
TpyOompoBoa 1 3aMeHa 0e3/1e(h)eKTHOM KaTyIIKOM

U3m.

Jlucm

Ne dokym.

lModnuck

[lama

MemodbiI pemoHma degheKkmHbIxX ceKkuyul
MaaucmparsibHo20 Heghmernpoegoda

Jlucm
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[Tponomkenue Tadbmmiml 4.1

3aMeHa yJyacTka

3ameHa yyacTka TpyOoInpoBo/ia JUIMHON Oosiee
3aBOJICKOM JIMHBI TPYOBI ¢ JiepekTamMu Ha TPYOHI,

otBeuatome TpedosanusiM CHull 2.05.06-85*

I[anee paccMOTpuM ACTAJIbHO CYIICCTBYIOIME BHJAbI PEMOHTHBIX

KOHCTPYKIUHM, HCIOJIb3yEMBbIE ISl YyCTpaHEHHs Je(EeKTOB Ha MarucTpajibHOM

He(TEnpoBoOIE.

Jlucm

MemodbiI pemoHma degheKkmHbIxX ceKkuyul 46

U3m.

Jluem|  Ne dokym. | Modnucs |dama MazucmparssHo20 Hegpmenposoda




5. PEMOHTHBIE KOHCTPYKLUHA

B xomnanunm IIAO «TpancHegTh» pa3paboTaH TmepeyeHb BHJIOB
PEMOHTHBIX KOHCTpYKIuil. B 3aBucumoctu oT Tumna nedexra, mapameTpoB U
pacrojoKeHUs1 BbIOUPAETCSI COOTBETCTBYIOLMH METOJ PEMOHTA I €ro
ycTpaneHus [4].

U Tax, pacCMOTPUM BUbl PEMOHTHBIX KOHCTPYKIIHIA:

5.1 My¢Tbl KOMIIO3UTHBIE

OTOT TUIl My(PT COCTOUT U3 HECKOJBKO MOXO0XKUX JIPYT Ha JIpyra MOIyJeH,
KOTOpBIE TNPUKPEIUIIIOTCS Ha TPYOONpPOBOJ C OIPENEICHHBIM 3a30pOM U
CBapHBAIOTCSl BMECTE C MOCIIEYIOIIMM 3aII0JJHEHUEM ATOT'0 3a30pa ClIELUaTbHBIM
KOMIIO3UTHBIM COCTAaBOM.

Taxoit Buag My(T MO3BOJSET MPOU3BOAUTH PEMOHT HE(TEMPOBOAOB C
nuameTpoM ot 325 1o 1220 MM 1 cunTaercs J0BOJIBHO YHUBEPCAIBHBIM METOJIOM
pEMOHTA.

Hcnonp3yeTcss Hpu pEMOHTE BHEIIHMX MOTEPh MeTamia TpyObl B
pe3yJIbTaTe MEXaHUYECKOT0 UIIM KOPPO3HMOHHOTO MOBPEXKICHUS.

KOHIIBI KOJBLIEBOTO 3a30pa 3aI0JIHIOTCS 3aTBEPICBAIOIINM B TeueHHe 1 4
repmeTrkoM. OOpa3oBaBIIUNCA 00BEM MEXKIy TPyOOil ¥ My(TOW 3arOTHIETCS

KOMITO3UTHBIM COCTAaBOM, 3aTBEP/ICBAIOIINM JI0 TPEOyeMOil MPOYHOCTH B TEUCHHE
24 4,

Komnanus [TAO «Tpancued1h» mpenaraer cieayronme BUIbl JaHHOM
peMoHTHOM KoHCTpyKumu (Tabmuma 5.1):

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU

Usm. | Jlucm Ne dokym. loodnuck I.ﬂama

Pa3spab. Jloeaues A.M. Jlum. Jluem Jlucmos
Pykoeod. | Capyes A.J1. [ | 47 115
KoHcynsm. PeMoHmMHbIE KOHCMpPYKUUU
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Tabnuna 5.1 — My¢Tel KOMIIO3UTHBIE [4]

O0o3HayeHHue

PemonTHas KOHCTpYKIUSA

Onucanue
PEMOHTHOM

KOHCTPYKIIUU

IT1, TTBJ

L ——

o1 1000 go 3500

max 10500 (gna coctasHOM

Kommosurnas
My(ra,
yCTaHaBJIMBaeMa
1 TI0 TEXHOJIOT U

KMT

I11B

orS7me219 | [T

ot 1000 10 2000

KomnozutHas
Mmy(ra TUISL
peMOHTa
BAaHTY30B,
yCTaHaBJIMBaeMa

s 110 TCXHOJIOI'UHU

KMT

11117

or 108 go 219

ot 1000 go 2000

KomnosutHas
MyhTa TUTSt
peMoHTa
OTBEPCTHUI,
naTpyOKoB
PEMOHTHOM
KOHCTPYKLUHU
17,
yCTaHaBJIMBaeMa

s1 10 TEXHOJIOI'NHU

KMT

U3m.

Jluem Ne dokym.

lNodnuck

[lama

PemoHmHbIe KOHCMpyKuuU

Jlucm

48




5.2 My¢1bI 00:;kMMHBbIE IPUBAPHbBIE

TexHonorus yCTaHOBKHM NaHHOM KOHCTPYKIIMU 3aKJIIOYaeTcs B o0OxaTue
PEMOHTHOTO Yy4acTka TpyOompoBoja ¢ mocieayromel mpuBapkoi. [Ipuyuem
My(Ta MpUBAPUBAETCS C MOMOIIBIO KOJIBIIEBBIX IIIBOB K paboueMy Teny TpyObl,
OJIHAKO BAXHO HE JIOIYCTUTH 3a30POB MEXKIY PEMOHTHON KOHCTPYKIMEH H
TpyOONPOBOJIOM, TOJIBKO B TaKOM Cily4ae YCTaHOBJEHHas MyQTa oOecrneyuT
repMeTu3aluio aedexra.

JlaHHasT TEXHOJOTUS TO3BOJIIET OOECMEYUTh PEMOHT HEMPEPHIBHBIX
Y4aCTKOB MPOTSHKEHHOCTHIO OT 10 M 1 Oosee.

VYyacTok HeTenpoBoJa, Ha KOTOPOM YCTAHOBJIEH TaKOW BUJ PEMOHTHOM
KOHCTPYKIIMM B 3HAYUTEIBHOM CTENEHHU IMOHMIKAET IIAHC Pa3pyLICHUS] 3TOrO
y4acTKa, 3a C4ET KOMIIEHCALMU HANPSKEHUH B MECTE ero npuBapku (ot 35 1o
70%)

I[TAO «TpancHedTh» npearaet ToJIbKO OAUH BU KOHCTPYKIIMH TAaHHON

texHosnoruu tumna [12B2 (Pucynok 5.1).

max 3000

F
A

Pucynok 5.1 — Mydta cransHas o0xumuas tumna [12B2 [4]

5.3 My¢TbI He00:KHUMHBIE TPUBapPHbIE (BPpeMEeHHbIE)

TexHOIOrMsT yCTaHOBKM JaHHOM  KOHCTPYKIIMM  3aKJIOYaeTCs B
npUBapuUBaHUU MY(QTHI K TpyOe C 3a30pOM Ha TEXHOJOTUYECKHUX KOJIbIaX.

Takol Tun MydT npUMeEHsETCs MPU BPEMEHHOM PEMOHTE MarucTpaibHbIX
He(TEPOBOIOB, B CiIydac BO3HUKHOBEHHSI aBaApUMHOW CUTyalnu (aBapUHAHBIN

PEMOHT).

U3m.

Jlucm

Ne dokym.

lodnuck

[lama

PemoHmHbIe KOHCMpyKuuU

Jlucm

49




Tak kak JaHHasA PCMOHTHAsA KOHCTPYKIHA OTHOCHUTCA K BPCMCHHBIM

METO/AM PEMOHTa, TO NMPUMEHEHUE pPa3pelIaeTcss TOJbKO NPH YCIOBUHM €€

MOCIIETYOLIEN

3aMCHbBI Ha KOHCTPYKIHIO, OTHOCAIIYIOCA K MCTOAaM

noctosiuHoro pemonta. Kommnanust [TAO AK «TpaHcHedTh» HCHOJB3YET

CJIeMYIOIME BUJIBI TAHHOW PEMOHTHON KOHCTpYKIuu (Tabmuma 5.2):

Tabnuna 5.2 — MydTsl He0OKUMHBIE TTPUBApPHBIE (BpEMEHHBIE) [4]

O6o3HaucHHe PeMoHTHast KOHCTPYKIUSA U €€ ONMMCAHUE, MM
ot 330 1o 820
Bl or830101320
[IpuBapHas HeoOXHMHAsE My(PTa C TEXHOJIOTHUECKUMU
KOJIbIIaMU u 3aI10JITHEHUEM AHTHUKOPPO3UOHHOMN
KUOKOCTBIO.
B2
B ot 2110 10 4780
[IpuBapuas Mycha C KOHHYECKHMMHM IIepeXxoJaMHu H
3aIMOJIJHEHUEM AaHTUKOPPO3UOHHOM KHUIKOCTBIO.
Jluem
PemoHmHbIe KOHCMpyKuuU 5
Uam. |Jlucm Ne dokym. lNoodnucsk | [Jama




5.4 T'anTeqbHbIE My(PThI

TexHosoruss yCTaHOBKM JAaHHOW  KOHCTPYKLMHM  3aKJIOYaeTCcsl B
OpUBapUBAHUU MY(PTHI, B KOTOPOH MMEETCs TMOJIOCTh ISl 3alOJHEHUS
AHTUKOPPO3UOHHOM JKUJIKOCTHIO IKPUHOM 10 100 MM K Tey TpyOBl.

Taxue My Thl UCTIONB3YIOTCS MPU PEMOHTE ASPEKTOB 0Opa3yIOUINXCA Ha
NOMEPEYHBIX CBAPHBIX IIBaX MEXAY CEKUMSIMH HedTernpoBoja Win Je(PEKTOB
Tumna rogp.

Komnanus ITAO «TpaHCHE()TH» UCHONB3YET CIEAYIOIIME BUIBI JAaHHON
pemMoHTHOM KoHCTpyKumu (Tabmuma 5.3):

Tabmuma 5.3 — 'antenbabie MyQTHI [4]

O0o3HaueHue PeMOHTHas1 KOHCTPYKIUSA U €€ ONHCAHUE

F:.'LI-
T AT [IpennazHayeHna Jjist

PEMOHTA IMOIICPEUYHBIX

CBApPHBIX IIIBOB.

1
1
.
.
L
¥
L
~
-
-
IO
L_/I

13, TI3B/J Takas PEMOHTHAs

400

> KOHCTPYKLUS
COCTOMT M3 JIBYX CTajJbHBIX MOIYMY(T, COEAMHEHHBIX

MpoaO0JIbHBIMU CBAPHBIMU IIBAMH.

100 [Ipennaznauena  mis

- PCEMOHTa BO3HHUKIINX

neheKToB Ha

IMOIICPCUYHBIX CBAPHBIX

T14, TI4BJ]
mBax 51 qoI11ax,

HMCIOIasA KOPOTKYIO
IIOJIOCTh, KOTOPAas B CBOIO OUYCPCAb 3aIIOJIHACTCSA

AHTUKOPPO3HOHHOM KHJIKOCTBIO.

Jlucm
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[Tponomxkenue TadauIb 5.3

JHannas Mmydra Tak xe

HCITIOJIb3YCTCA Impu

| peMoHTe 1e(eKTOB Ha

I15 ) w00 ) IIONIEPEYHBIX CBapHBIX
IIBaX M COCTOUT U3
IBYX CTaJbHBIX MOIYMY(PT M CHELMAIBHBIX MOAKIAIHBIX
TEXHOJIOTMUECKHUX KOJIELL.
100 Y nnuHeHHas,
aHasloruyHasi my@dre
___ 1
“'-—M—{—i“.—/i—w ‘_"—1I
2 ) [15. Takas wmydTta
t—- é : | UMEET  yIJIMHEHHYIO
1.5Dn "
s KOHCTPYKLHIO,
COCTOSIIIYI0 U3 JIBYX CTajbHBIX NOIYMy(pT, KOTOpas
UCIIONIB3YETCSl Ui  PEeMOHTa JAC(PEKTOB MOMEPEYHOIO
[15y

CBApHOTo IIBa U ero obmactu B 30Hax 100 MM B KaxIyio
CTOpoHy OT mBa. E€ ornmuue ot SII 3akiroyaercs B TOM,
YTO KOHCTPYKLMIO MOXHO HCIIOJIB30BaTh HE TOJBKO IS
PEMOHTA CaMOT0 MOMEPEYHOTO 1IBa, HO U 1e(DEKTOB CTEHKU
TpyOBI, OJTHAKO PACIIOJIOKEHHBIX He ajibiie yem Ha 100 MM

OT CBApHOTO 1IBa 110 00e CTOPOHBI.

PemoHmHbIe KOHCMpyKuuU

U3m.

Jluem Ne dokym.

lNodnuck \[Jama
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[Tponomxkenue TadauIb 5.3

1000

% 1 0% RN |

W ;"'\.\
= 7 7 i = = i i 7 77

16, T1I6B /1 . 1450 |
Y anuHeHHas peMOHTHAs KOHCTPYKIIHSI, TIPeTHa3HAYCHHAS
JUTsl peMOHTA Ae(PEKTOB rop CO CrIeUanbHON BHYTPEHHEN
nonocthto  (mmpunoit g0 1000 Mm) 3amosiHseMOi
CHeUaIbHON AaHTUKOPPO3UOHHOM KUJKOCTHIO.
5.5 IlaTpyOku

Crnenyrommii BUJI pEMOHTHBIX KOHCTPYKLWNA, UCIOJIB3YETCA IPU PEMOHTE

OTBEPCTH B CTEHKE TPyObl M MATPyOKOB M COCTOUT W3 DIUTUITHYCCKOU

3araymikd, narpyOka MW YCHUJIMBAIOIIEr0 BOPOTHHUKA.

[laTpyOKu 1OJKHBI

HN3roTaBJIMBATLCA COIJIACHO IPHHATOMY TCEXHOJOIHYCCKOMY IIpoHeECCy, a

MaTrepuajbl  AOOJIKHBI

ObITh cepTU(UIMPOBAHBI W HMMETh NACHOPT H

COOTBETCTBYIOIIYI0 MAPKUPOBKY.

IIpu

YCTaHOBKE

IoCIaCA0BAaTCIIbHOCTD.

naTpyoOKoB HE00X0IUMO

— TMepeja HayalioM padoT MPOU3BOJUTCS pa3MeTKa TPYyObl;

co0JIr01aTh

— TMPOU3BOJUTCS MOATOTOBKA PaboUeii MOBEPXHOCTH YaCTH HE(TEIIPOBOIA;

— KPOMKH NaTpyOKa JOJKHBI ObITh MPEIBAPUTEIBHO MOAOTPETHI;

— CBapKa;

— KOHTPOJIb CBAPHbIX COC,Z[PIHCHHﬁ;

— HW3OJISIMOHHBIE PaOOTHI.

U3m.

Jluem Ne dokym.

lodnuck

[lama

PemoHmHbIe KOHCMpyKuuU

Jlucm
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Komnanus [TAO «TpancuedTb» HCTIONB3yeT OJIMH BU TAHHOM

peMOHTHOM KOoHCTpYKInuU (PucyHok 5.2):

| ot 108 go 325

- L

Pucynok 5.2 - IlarpyOok ¢ ycunuBaromiei Haknaakoil tumna [17 [4]

5.6 My¢ToBble TPOHHUKH

JlanHast peMOHTHAs: KOHCTPYKIIUSI KOMIUIEKTYETCS MTPOCTOM MOayMy(pTOH,

a Tak ke Mmoaymy(Toil ¢ OTBEpCTHEM MOJ MATPyOOK OTBETBJICHUS W MaTpyOOK

OTBCTBJICHU.

Komnanus I[IAO «TpancHedTs» HCNIONB3YyEeT HECKOJIBKO BUIOB 3TOM

PEMOHTHOM KOHCTPYKIIMHM, KOTOPbIE BBIOMpAIOTCS B 3aBUCHMOCTH OT BHJA

nedexra, ero pazmepoB u pacrnosoxenus (Tabnuma 5.4):

Ta6nuna 5.4 — MydToBbie TPOUHUKH [4]

O6o3HaueHMe PeMOHTHAst KOHCTPYKIMSA U €€ OIMCAHUE
o1 219 s10 720
Ucnonb3yercs pu PEMOHTE
OTBEPCTHUH, BAaHTY30B,
CUTHAJIN3aTOPOB NPOMYyCKa CPEICTB
118, TI8B/T poB HporycKa ¢p

OYMCTKH U JHUAI'HOCTHUKH, HaTPY6KOB

141 OT60pOB JAaBJICHHA.

o1 600 510 1300

PemoHmHbIe KOHCMpyKuuU

U3m.

Jluem Ne dokym.

lodnuck

[lama
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[Iponomxkenue Tadbauubl 5.4

ot 159 no 720

R MydTOBBIE  TPOWHHK  3aBOJICKOTO

m M3roToBICHUSA. [JIaBHBIM OTIMUYMEM

mydToBoro tpoitnuka Ttuna I[19 wu

I19B/] ot TpoitHuka tuna 118 u I18B/]

119, TI9B 1 —&

.
NS

ABJIAACTCA €ro HU3TOTOBJICHUC B

-tp---
]
)

o1 600 o 1300

3aBOJACKHUX YCIIOBUIX.

[Ipu yctanoBke My(TOBBIX TPOMHHUKOB HEOOXOIUMO COOJIOIATH
IIOCJIEA0BATENBHOCTD:

1) AHaTIOTMYHO YCTAaHOBKHM TMaTpyOKa TMPOBOAMTCS pa3MeTKa TpPyObl U
MOATOTaBIMBAETCS paboyasi TOBEPXHOCTb.

2) MoHTaxHble W cBapo4yHble paboThl. s mydToBoro tpoiHuka I18
IPOBOJST B CIEAYIOIIEM MOPSAKE: JIBE MOTYMY(ThI CBAPUBAIOTCS MEXKITY
co0o¥ ABYyMS TIPOJIOJIBHBIMU IITBAMU U PUBAPUBAIOTCSI K OCHOBHOM TpyOe
C TOPIIOB, Jajiee MPHUBAPUBAETCS MATPyOOK OOIMMUM IIBOM K OCHOBHOWM
TpyOe.

3) KoHTpoJib CBapHBIX COETUHEHUIA.

4) UzonsmmonHbie pabOTHI.

5.7 Honbl repmMeTU3HpyoIHe

Crnenyromuii BUJT peMOHTHBIX KOHCTPYKLUM, MPECTaBIsET COO0M CBOETO
pona craibHble TPOOKH B (hOpME KOHMYECKOTO LUIUHIpPA, TPUMEHSEMBIE IS
YCTPAHEHUS CKBO3HBIX OTBEPCTHH C IOCIEAYIOLIEH WX TE€PMETHU3AUMUENd MYTEM
IIPOBAPKH.

B HacTosmmi MOMEHT Ie€pMETM3UPYIOIIME YOIIbl yCTaHABIMBAKOTCS JABYX
BHJIOB:

Jlucm
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1) I'magkue 4oIbl -repMEeTU3UPYIOMINI YOI YCTaHABIMBAEMBIM €ro 3a0UBKOM
Ha TIyOMHY CTEHKU TPpYyOBI M 00BapKoii 1o KOHTYpY (puc. 15).

2) Pe3pOboBOit wom (0ONT) — TEPMETH3UPYIOMIMM dYom ¢ pe3p0oi
3aBOpauMBaeMblii B OTBepcTHE TPyOOMpoBOJa U 3aTATUBAIOIIUKCA

JTUHAMOMETPHUUYECKUM KITIOUOM C MOCIeAYIOIIeH 00BapKOil MO KOHTYPY.

OO6BapKy BaXKHO IPOBOJUTH TOJBKO MOCIIE T€PMETU3AIMH BCEX OTBEPCTUH,
HaXOJAIIMXCs B 00JJACTH YCTaHOBKH 4YOIIA.
VY cTaHOBKY YOIOB MPOU3BOASIT HAa HEPTEMPOBOIAX C TOJMIIMHON CTEHKH OT

& 10 19 Mmm

ot 8 mo 40
Pucynok 5.3 - Hon repmerusupytonmii tTuna 1110 [4]
5.8 TpeGoBaHus K NPOBEACHNIO PEMOHTA U PEMOHTHBIM KOHCTPYKIUSIM
IIpu pemoHTE JOEPEKTOB K PEMOHTHBIM KOHCTPYKLHUSAM JOJDKHBI
co0roaaTbes Caeayoue TpeOOBaHus:

1) [Ipu pemonTe naeheKTOB HEOOXOIUMO MPHUACPKUBATHCS CPOKOB, HE
NPEBBIAOIIMX  NPEACIbHBIE  CPOKM  3KCIUIyaTalUd,  COTJIACHO
TpeOoBanusim PJI.

2) IloBpexaeHHYI0 CEKLHI0O HEOOXOJUMO OTPEMOHTHPOBATH NUIU(OBKOM,

3aBapkoi, ycranoBkoi PK B cooTBeTcTBUU ¢ TpeboBanusamu PJI.

3) Pemontnass kouctpykiusi (PK) nomknHa oTBeuaTh HOpPMATHBHOM

JAOKYMCHTAIIMN Ha €Ml U3roTOBJICHUE U YCTAaHOBKY.

U3m.

Jlucm

Ne dokym.

lodnuck

[lama

PemoHmHbIe KOHCMpyKuuU
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[Tpu HanMUMK HA CEKIIMH YCTAaHOBJIEHHBIX IBYX My(T, ycTaHOBKa Tpetuit PK He
JOILyCKaeTCsl.

4) Ecnu Ha neeKTHOM CeKIIUU YXKE YCTAHOBJICHBI COSAMHUTEIbHBIC I€TATH U
IIpUBapHbBIC DJJEMEHThI, TO ucnonb3oBaHue PK  kareropuuecku
3apeIaeTcs, a PEMOHT MPOBOAUTCS. METOIOM BBIPE3KH B COOTBETCTBUU C
P/I.

5) JAucraHuus Mexay TopuamMu MyQT He JoJKHa ObITh MeHblIe 1,65° DH.

6) s pemoHTHON KOHCTpykuuu Tuna II1 mpu nedekrax cBapHoro ImiBa,
KOPPO3UH WM TPELUHBI, BEIUYMHA IEPEKPBITHS HE JOJKHA ObITh MEHbILIE

1,65° DH, a gst apyrux — ve menee 0,5 DH.

7) CBapHble IIBbI 3JIEMEHTOB PEMOHTHOW KOHCTPYKLIUU HE TOJKHBI OBITH

ommxe 100 MM K CBapHBIM IIBaM MPUCOEAMHEHHUH U TaTpyOKaMm.

B mpomecce ycrpanenuss aedekroB Ha He(TENpoBOAE METOIOM
PEMOHTHBIX KOHCTPYKIHW paOOThl JOJDKHBI BBIMOJHATHCS TIPU CHIDKEHUH
naBiieHus B Tpyoe 1o 2,5 MlIa.

[Ipu mpoBeneHMu peMOHTa B MAcHopTe He(TEenpoBoja HEOOXOAUMO
OTMEYaTh KaXKABIH PEMOHT. A MpPHUMEHEHHE PEMOHTHBIX KOHCTPYKLUM, HE
UMEIOIIMX  TEXHUYECKYI0 JOKyMEHTaluio (Iacmopt, KOHCTPYKTOpPCKas
JOKYMEHTalUs ), a TaK K€ M3rOTOBJICHHE PEMOHTHBIX KOHCTPYKIMU B MOJIEBBIX
YCTIOBHSX 3ampeniaercs. Bce peMOHTHbIE KOHCTPYKLIMHU  JIOJDKHBI  UMETh
COOTBETCTBYIOIYIO JTOKYMEHTAIHIO (CEpTU(PUKAT, MACHOPT), MAPKUPOBKY U
M3rOTaBJIMBATHCS CTPOTO B 3aBOJACKMX YCJIOBHMSX Ha OCHOBAaHUHM TEXHHYECKOU
JTOKYMEHTAIUH.

My Thl TOTKHBI M3TOTABIUBATHCS U3 TPYO HE OBIBIIMX B IKCIUTyaTalllH,
HE MMEIONINX IIIBOB, a TaK ke TPYO, KOTOPBIE NPeAHA3HAYCHBI HETIOCPEICTBEHHO

JUTSI CTPOUTENBCTBA HEDTETPOBO/IA.

Jlucm
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[Ipu wusrotoBneHuM My(T NPUMEHSAIOTCS CTaIM HU3KOJETHMPOBAHHBIX
mapok (17T'1C-VY, 13I'1C-Y, 10XCH/, 091'2C) nnu aHanoru4HbIE UM.

PemonTHast koHCTpyKumst (My(Ta) JOHKHBI OBITh HE TOHBILE TOJIIMHBI
CTEHKM peMOHTHpyeMoro Hedrenposoga. Ecmm werami, H3 KOTOpPOro
U3rOTOBIEHa My(Ta, HMEET MEHbBIIYI0 HOPMATUBHYIO IPOYHOCTb, TO
HOMMHAJIbHAS TOJIIMHA TaKOW My(Tbl YBEJIMYUBAECTCS COIJIACHO pacueTam I10
CHull 2.05.06-85* «CrpoutenbHble HOPMBI M TpaBHia. MaructpaibHbIe
TpyOorpoBoas» [6] (m. 7.3). TonmuHa creHkn MyQThl IpU 3TOM HE JOJDKHA
IpeBbIIIATh TOJIIMHY CTEHKH HedrenpoBoaacssilie yeM Ha 20%, npeBblllieHne
JAHHOI'O IMPOLIEHTA JOIYCKAETCs JIUILIb MPU OKPYIVIEHUU BEJIUYUHBI MYy(PTOBOMH
CTEHKH /10 3HAYEHMsI TOJILUHBI JIUCTA, KOTOPBIN SBISETCS CTAaHJAPTHBIM.

DJeMEeHTbl PEMOHTHOM KOHCTPYKIMH (My(Thl) [HODKHBI HMEThH
OJIMHAKOBYIO TOJIIIMHY.

[lepen ycTaHoBKOM My(T THIATENBHO MOATOTABIMBAETCS padboyast
IOBEPXHOCTh TPyOOIpoBOAa. A Juid BbIOOpa ONTUMAIBHOIO BHJA PEMOHTHOMN
KOHCTPYKLMHU HEOOXOUMO 3HaTh MapaMeETPhl, a TaK )K€ pacIojoKeHue aedexra
C MOCJEeYIOIINM COCTaBICHUEM AEPEKTOCKOMUYECKOTO KOHTPOJIS.

[ToBepXHOCTh PEMOHTHOM KOHCTPYKIHMH (My(ThI) HE IOKHA HMETh
nedeKThl (TPEeIIrHbl, 3aIUPbl, 3aKaThl, BMATHUHBI), SKCIUTyaTaIls TaKuX My(dT HE
JIOITyCKaeTCsl.

Tax xe nepen ycTaHOBKOM My(Thl HEOOXOAMMO BBIIOJHUTH IPOBEPKY
CTEHOK TpyOOnmpoBoAa, K KOTOphIM OyAeT NpuBapUBaTbCs PEMOHTHAas
KOHCTPYKIUS, PacIoioKeHNE Ae(PEKTOB B TAKMX MECTaX HE JIOMYCKAaeTCH.

Bo Bpems mnpoBeneHHs PEMOHTA C MCIOJb30BAHUEM PEMOHTHBIX

KOHCTPYKIMH (MydT) 3anpeliieH noJbeM 1 oryckanue HerenpoBoa.

U3m.

Jlucm

Ne dokym.
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[Tocne ycTtaHOBKM My(ThI MOBEPXHOCTh CBAPHBIX IIIBOB MPOBEPSIOTCS B
cootBerctBuu ¢ PJ[ P/I-19.100.00-KTH-001-10 «Hepa3zpymaromuii KOHTPOJIb
CBApHBIX COEIMHEHHI TMpPU CTPOUTENBCTBE M PEMOHTE MArUCTPAIbHBIX

HedTenporoaoB» [7].

5.9 O030p coBpeMeHHBIX PEMOHTHBIX KOHCTPYKIHIA
1) Texnonozusn 6anoaxrcuposanus

Hccnemyemasi TEXHOJIOTHS HAXOAUT CBOE MPUMEHEHHUE B IPYTHX CTpaHaXx.
Meroa 6anaaxxupoBaHus o nNpuHUUIy yacoBoil npysxkunbl (Clock Spring) Obu1 B
CBOE BpeMs pa3paboTaH B AMEpHKeE.

3ambIcen MEeToAa COCTOUT B TOM, YTO MECTO Ha Ha TpyOe, riae oOHapyxeH
nedexT, MepeKpbIBACTCs BRICOKOIPOYHOM JIEHTONW B HECKOJBKO CJIOEB, Jajiee Ha

MOBEPXHOCTH JICHThI HAHOCUTCS KiieeBoil cocTaB (PucyHok 5.4);

Pucynox 5.4 YcranoBka peMOHTHOW MaHKETHI METOJIOM OaHTa)KUPOBAHUS

(ClockSpring) [9]

U3m.
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MaHeTa U3roTaB/IMBAETCS U3 JIEHTHI, TOJMMHON 1,5 MM 1 apMUpPOBaHHOK
BBICOKOIIPOYHBIM CTEKJIOBOJIOKHOM. JIeHTa, HAaOMUHAIOIIAsl YaCOBYIO MPYKUHY,
CIIUPAIBHO-KOJBIIEBOM  (POpPMBI, TPHAAET TUIOTHOE OXBATHIBAHHE TPYOBI
Ooonpiiero auametpa. Jlepexr, BMATHHA, MeCTa MPOJOJIbHBIX CBAapHBIX IIIBOB
3aIOJIHSIOTCS OBICTPOCOXHYIIEH MacCTHKOM, MMEIOLIEN BBICOKYIO
CONIPOTHUBIISIEMOCTh K CKATUIO I MEpelauyn C)KUMAEMBbIX Harpy3ok. Bo Bpems
YCTAHOBKU MAHKEThI KaX/blil BUTOK JIEHThI MOKPHIBAETCSI CIIEIUAIBHBIM KJIEEM
(amresuBom). Hcxomst ot TpeOyemoil TOATOBEYHOCTH, KOJIWYECTBO CIOEB
(BUTKOB) KOMIIO3WIIMOHHOM JIEHTHl B MaH)XET€ HAKJIAJbIBAIOT OT IIECTH 0
BOCBbMH, CJIeJIOBATEIbLHO 00I11ast ToJMHa oOpaszyercs B npeaenax ot 10 1o 14 Mmm

cootBeTcTBeHHO (PucyHok 5.5).

Pucynok 5.5 3aBepiiaromiuii 3Tan yCTaHOBKM PEMOHTHON MaHKEThI

(ClockSpring) [9]

My@ra co Bcex CTOPOH I0JKHA TEPEKPHIBATH Ae(PEKT HE MeHee, ueM Ha 50
MM, a IMUPUHA OJHOW PEMOHTHOW MaH)XEThl JODKHA ObITh He Oosee 280 mwm,
TOrJa Kak IMpH PEMOHTE MPOTHKHBIX nedekToB ( Oomee 280 mm) criemyer
OPUMEHATh  COCTaBHYH)  KOHCTPYKLHIO  COCTOSIYK0 U3  HECKOJIBKO,
PacroOJIOKEHHBIX BIUIOTHYI0 MAaHJ)KET, a TaK JK€ YCTAHaBIUBaTh B CTBIK

COOTBETCTBYIOIIIEE KOJIUYECTBO MYy (T. [6].
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Bo Bpems mpoBeneHUST PEMOHTHBIX pabOT PEKOMEHAYETCS CHHU3UTH
naBieHue B TpybompoBose 10 50% ot pabouero, He OCTaHABIWBAS MPH STOM
MEePEKAUKHU. HNannas texnonorusi (Clock Spring) ma€t BO3MOXHOCTH
MIPOU3BOJIUTh PEMOHT TPYOONPOBOJIOB aruaMeTpoM 10 1440 MM u ¢ nedexramu

CIEAYIOIIUX BUOB:

1) Bmsatunbl royounoit 1o 10% ot nuamerpa TpyObl, BKIOYas AehEKTbl
NOTEPH METajlIa Ha HUX;

2) Paccrnoenue BHyTpH OCHOBHOI'O MeTasuia TpyObI;

3) OTcyTcTBHE METallIa KOPPO3UOHHOTO M MEXAHUYECKOTO BH/1a HAa BHEIIIHEH
MTOBEPXHOCTH TPYObI M HE IPUMBIKAIOIIETO K CBAPHBIM IITBaM, TTTyOWHOM 710
80% TONIIMHBI CTEHKH,

4) OtcyTcTBHE METallIa HA BHEIIHEH OBEPXHOCTU TPYObI U MPUMBIKAIOLIETO
K MOTNIEPEYHBIM CBapHBIM IIBaM, rI1yOUHHO 10 50% TOJNILIMHBI CTEHKU U
JUIMHHOM BIIOJIb IIBa 70 1/3 AMUHBI OKPYKHOCTH, MPHYEM JIOMYCKAeTCs

conuTM(OBKa BaJIMKa CBAPHOTO IIIBA.

YnomsinyTbie 1eeKThl aHATM3UPYEMON TEXHOJOTUN YCTPAHSIOTCS KaK Ha
NPSIMBIX, TAK U U30THYTHIX YYaCTKaxX TPyOONpoBOaa.
PaccmarpuBaemasi TEXHOJOTHSI PEMOHTa HMMEET TaK JKE€ HECKOJbKO

CCPBE3HBIX HEAOCTATKOB!

1) HeBbimoaHUMOCTh peMOHTa Je(EeKTOB YTpaThl MeTajljla Ha BHYTpPEeHHEH
MOBEPXHOCTH TPYOBI;

2) HeBbimomHUMOCTh peMOHTa Je(EeKTOB YTpaTbl MeTalia € OCTPhIM
npoduiieM (3aaMphl, LAPANUHBI) U TPELIUH B MPOAOIbHBIX U KOJBIEBBIX

CBAPHLBIX MIBAX,

Jlucm
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3)

4)

Hanuune npoTssKeHHBIX AePEKTOB TpeOdyeT M3roTaBlIUBaTh HECKOJIBKO
PSZIOM PacOIOKEHHBIX MYy(T, 3aJ1€/IbIBasi CTHIKU MEKIY HUMH a/ir€3UBOM,
YTO B CBOIO OU€pelb BEAET K MOBBIIICHUIO B HECKOJIBKO Pa3 TPYJA0EMKOCTH
¥ CTOMMOCTH PEMOHTA, ¥ 3TO HE FapaHTU HA TePMETUYHOCTH KOJIBLIEBBIX
CTBIKOB;

Bricokast mpuUBsSi3aHHOCTh BPEMEHU OTBEPXKJICHUS MACTUKHU M aJre3uBa K
TEMIIEpaType OKpYXKalollell Ccpeapl, KpOME TOro, HUMEET MEeCTO
YeJIOBEUECKU (akTop IpH OMNpeAeeHMH HEOOXOJIMMOIo KOJUYECTBa

OTBCPIAUTCIIA.

5.10 CpaBHeHMe TEXHOJIOTHI PEMOHTA METOA0M YCTAHOBKH My(T

Bce peMOHTHbBIE KOHCTPYKIIMU, TPUMEHSIEMbIE JJI yCTpaHEHUs 1e(EKTOB

Ha MarucCTpaJibHbIX HC(bTCl'IpOBO,Z[aX, HMCIOT CBOU IIPECUMYIICCTBA U HCAOCTATKH.

Jlia BeiOOpa Hambosee ONTUMAIBHOIO BapuaHTa MPOBOAATCS SKOHOMHYECKH-

CPAaBHUTCIIbHBIC NCCIICAOBAHUA.

Hawnlonee aeTaibHO MPEUMYIIIECTBA M HEIOCTATKA TEXHOJIOTUHA METOJI0OM

YCTAaHOBKH PEMOHTHOM KOHCTpYKIUU uccienoBain Yepuses K.B. B cBoeit pabore.

CpaBHuBas pazinyHbie BUJbI My(QT, 10 NpUHIUIY 3PHEKTUBHOCTH PEMOHTA U3

JaHHOI'O aHajIn3a J€JIa€M BbIBOJ, YTO KOMHOBI/ITHO-Myq)TOBa}I TCXHOJIOTHUA

(KMT) nonyunnaces HanOomee r¢dextuBnoi (Tadbmura 6.5).
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Tabnuma 5.5 — DKOHOMHUYECKU-CPABHUTENIbHBIE HCCIEAOBAHUS PEMOHTHBIX

KOHCTPYKIIUI
Kommnosur
CranbHble Meron HO-
[Tpunuume! 3¢ HEKTUBHOCTH pEMOHTA 00XUMHBI OaHIXHPO My TOBast
€ My(QTbI BaHUs TEXHOJIOTH
g (KMT)
[TpoBenenmne pemonTa 6€3 0OCTaHOBKHU
+ + +
MePEeKAuKH
[TonHOE BOCCTaHOBIIEHHE IPOYHOCTH
+ + +
HedTenpoBoaa
bezonacHocTh paboT mpu peMoHTe + + +
PeMoHT Ge3 cBapKu Ha MOBEPXHOCTH
- + +
TpyOomnpoBoa
MuHuManbHbIe 3aTpaThl TpyJa U
- + +
BpEMEHU
Bosmosxknocts 100% ucnonas3oBaHus
+ - +
OTEYECTBEHHBIX MAaTEPHAJIOB
YHUBEpCaNTbHOCTh KOHCTPYKTUBHBIX
0COOEHHOCTEH /I pa3TUYHBIX BUIOB + + +
nedeKToB
B03MOXHOCTbh peMOHTa TPEINH - - +
PemonT nedextoB 60bII0M
+ - +
MPOTSHKEHHOCTH
B03MOXHOCTH UCTIONB30BAHUS TIPU
_l’_ - -
aBapyH B BHJIC TCUU
Cpoxk ciy>k0bl KOHCTPYKIIMU HE MEHEe
CpOKa dKCILTyaTaIuu + + +
PEMOHTHUPYEMOTO HePTenpoBOIa
OnbIT IPUMEHEHUS KOHCTPYKIIHUH,
+ - +
JenaresnbHo He MeHee 10 jer
Hror TpedoBanmii: 9 7 11
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[IpoBo/i peMOHT pa3HBIMU METOJJAMU MOXHO TOJIBECTH PE3yJIbTaTUBHBIN
UTOT, YTO NIPU UCIIOJIb30BAaHNU METOa BPE3KH KaTYIIKH, OIJIaTa B MOJTOpA pas3a
Oonprie dWeM Tmpu  KOMIO3UTHO-MydToBoit  TexHomormu (KMT). KMT
yCTaHaBIMBAIOT NPU CHUYKEHHUHU JIaBJICHUS IEPEKAUKH, a Bpe3Ka KaTyIIKH TpeOyeT
OCTAaHOBKHM IepekaunBaemMoro Hedrenpoaykta. CyMMapHble AaHHBIE TaKOTO
PEMOHTA U 1IeHa B YEThIPE C MMOJIOBUHOW pa3a OoJIblIe.

Clock Spring ¢ marepuanoeMkoil My(pTON MOIXOAUT IJISI yCTpPaHEHUS
npo6JieM Ha MaJeHbKUX PACCTOSIHUSIX, MHAUE PacXo B JBa WJIM TPHU pas3a BHIILE,
yeM ucrnonp3oBanue KMT.

Jlemaem BBIBOJ, K3 BCEX TEXHOJOTUH PEMOHTAa MAarucTpajibHBIX
HedTenporonoB B Poccuiickoii M MUPOBOM MPaKTUKE CaMbIM IMPUEMIIEMbIM
cyuTaeTcs KoMmno3uTHo-mydroBas Texnonorus (KMT).

Beenenne xommosutHo-my¢ToBoit TexHomorun (KMT) momyckaer
BBITMIOJIHEHHUE CIIEIYIONINX IPEUMYILECTB:

— CaMblil MUHUMAJIbHBII PEMOHT CITIOCOOOM BPE3KHU KaTyIIKH (0€3 OCTAaHOBKHU

MepeKavKu);

— pocT 6e30macHOro peMoHTa 0€3 CBAPOUHBIX PA0OT AKCILTYaTHPOBAHHOTO

HedTenpoBoa;

— TpyaoBas U (UHAHCOBAsE YKOHOMHUS ITPU PEMOHTHBIX paboTax.
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6. PACHETHASA YACTD

6.1 Pac4yer TOJIUHBI CTEHKH TPYObI

TexHuyeckue xapakTepUCTUKU HE(YTEIPOBOAA, HA KOTOPOM YCTPaHSIIOTCS

nedeKThI:

MH «Bocrtounass Cudbupbs — Tuxwuii okean» 2490km.

Mll]a,

— IIpoektHas mpousBoautenbHocth MH - 50,3 muiH. T/TOJN, Karteropus

ILIIL; duametp: 1220 mm;

— Tommmua crenku: 10,9-12, 1mm;

- I/IBOHHHI/IH YCHUJICHHOT'O THIIA, IIJICHOYHA

— Pa6ouee naBnenue Ha Beixoqe HIIC «19» - 4,61 Mma;

— Mapka crammm — 171'C, knace npounoctu K52;

— Ilpenen npounoctu: 490 Mna;

— Ilpenen texyuectu: 350-370 Mna;

— T'ox BBOma B 3kcrutyaTanuto Hedrenponoaa — 2009r.;

— IlnotHocth HedTu: 845-860 Kre/cM2;

— Temneparypa Hedu 3umoii: +8,10C;

— Temneparypa nedtu nerom: +12,40C;

PacuetHoe conpoTtuBiieHHe pacTsbkeHuto (cxatuio)R1 mMaTepuana TpyOsl,

onpenensercs no Gopmyie:

R¥m
R1 - 1
k1iky

(7.1)

rae m = 0,9 — ko3 puument ycnosuit paboTel TpyOONIpOBOIa, ONpEIEIsIeMbIi B

3aBUCHUMOCTHU OT KaTCropuu TPY6OHpOBO,Z[a 1 €0 y4JacCTKa,

TexHonozus nposedeHusi agapuliHo-80cCmMaHo8UMesbHbIX pabom Ha yyacmke
TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU
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kl =1,47 — ko> PuULMEHT HAIEKHOCTU MO MaTepualy, 3aBUCSIIMNA OT
XapaKTePUCTHKU TPYO;

ku=1,05 — koapbunmeHT HaASKHOCTH IO HA3HAYCHUIO TPYOOIIPOBOIA;

R1H — HOpMaTMBHOE COMPOTHUBIEHHE PACTSDKEHHUIO MeTaia Tpyo u
CBapHBIX COCIWHEHWH, TPUHUMACTCS paBHBIM MHUHUMAIBHOMY 3HAYCHHUIO

BPEMEHHOTO conpoTuBieHus 6Bp = 520 Mlla;

%k
o 490%0,9

= =285 7Mlla
1,47*1,05

PacueTHyto TONIIMHY CTEHKH TpyOOIpoBoja O, CM, CIEAYET ONMpPenesiTh

o ¢popmyiie:

-P-D
§=—pr = e (7.2)
2(R +n,-P)
rae P =4,61 — pabouee naBnenue, Mlla;
Du = 1220 — HapyXHbII AHaMeTp TPyObI, MM;

np= 1,15 — xoapdunmeHT HaAEKHOCTH MO HArPy3Ke OT BHYTPEHHETO AABJICHUS.

jo_LIS4611200
2(285,7+1,15-4,61)

[TonyyeHHOE 3HAaYEHUE OKPYIJIieM B OOJIBIIYIO CTOPOHY IO COPTaMEHTY
paBHoe 12 MM
[Ipy HamMuuu MPOAOIBHBIX OCEBBIX CKUMAIOIIUX HAMPSKEHUI TOJIIUHY

CTCHKH CJICAYCT OIPCACIIATL U3 yCIIOBUA:

n-P-Dy

= 2Ry Y 40 P) (7:3)

['ne Y;— K0dPPUIMEHT, YIUTHIBAIOUIUN IBYXOCHOE HAIMPSHKEHHOE COCTOSIHUE

TpyO, onpeensieMblit 1o hopmyiie:

— 1_075.M2_05.M 7.4
l"|J1_ s R, s R, ()
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I7ie OppN — MPOIOJIBHOE OCEBOE CkUMAroniee Hanpsbkenne, MIla, onpenensiemoe
OT pacUeTHBIX HArPy30K U BO3ACHCTBUIA C yUETOM YIPYTOIJIACTHUECKON pabOThI

MeTaia TpyO B 3aBUCMMOCTH OT MPUHATHIX KOHCTPYKTUBHBIX PELICHUM.

n-P-Dyy

e (7.5)

Oppn = —0-E-At+p-

Oupy = —1,2-1075-2,06 - 10° - 35,4+ 0,3 - =22 = 8,24

3HaK “MUHYC”’ TOCIEAHEro pe3yJbTaTa YyKa3blBaeT Ha HaJIW4Yue

IMPOJAOJIBHBIX OCCBBIX CKMMAIOIIUX HaHpH)KeHHﬁ.

_ |1-q7s5. (12824 2 0512824 _ (5650
b = ’ 285,7 2856
Torma ToammHa CTEHKA:
1,15-4.61-1220
o) =11,2MM

~ 2-(285,7-0.9852 + 1,15 - 4.61)
[IpyHMMaeM TONIILIMHY CTEHKU PaBHYIO 12 MM.
Jlnsg  pacdyera Ha IPOYHOCTH U yCTOMYMBOCTH  PACCMAaTpUBAICS
BUPTYalIbHBINA MarucTpaibHbiii Hedremnporos (H/I)
CHull 2.05.06-85*.
6.2 Pacyer Ha NPOYHOCTH M YCTOMYMBOCTH TPyOONpoBOAa
[Ipou3BoguM MpPOBEPKY Ha NOPOYHOCTb, PAaCCUUTAB  KOJIBLIEBBIC

HaIPSHKEHUS OKIL U 2.

n-P-Dg,
Oy = —— 7.6
KL, 26H ( )
rae np=1,15 — xo3pdUIMEHT HAASKHOCTH MO HArpy3Ke OT BHYTPEHHETO

pabouero gaBiIeHUS B TPyOOTPOBOJIE;
P =4,61 Mlla — pabouee naBieHue B TpyOOIIPOBOJIE;

DBH=1,196 M — BHyTpeHHUI TUaMETp TPYyOOIPOBOJIA;
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1,15-4,61-1,196

(0] =
KL, 2:0,012

= 264,19 Mna

Torga Y, — KO3 PUIUEHT, yUUTHIBAIOLIUN ABYXOCHOE HAMPS)KEHHOE
COCTOSIHME MeTauia TpyO, NpU  PaCTITHBAIOIIMX OCEBBIX IMPOJOJbHBIX
HaIpsHKEHUAX (Oppy > 0) NMPUHUMAEMBIH PABHBIM €IMHMIE, IPH CKMMAIOIIUX

(Onpn < 0), onpenenseMsiii no Gopmyie:

2
_ |1_ (%9 _ . %y
P, = \/1 0,75 (R) 0,5 (7.7)
_ o078 (264,19)2 : 264,19_0136
by = ’ 285,7 '~ 2857

[IpouHocThs HedTEnpoBoia B MPOAOILHOM HAMPABICHUU MPOBEPSIETCS U3

YCJIIOBUA:
|anN| <y Ry, (7.8)
W, - R, = 0,136 - 285,7 = 38,52
|—8,24| < 38,52

YcnoBue MpoyHOCTH TPyOONpoBOJa B  MPOJOJIHLHOM  HaIpaBJICHUH
BBIIIOJIHACTCA.

[IpoBepky o00OmIe#l yCTOMYHUBOCTH TpPyOONpOBOJa B  MPOJOJIHHOM
HaHpaBHeHI/II/I B IINIOCKOCTHU HaI/IMeHBHIeﬁ KCCTKOCTH CHUCTCMBbI cnez[yeT
HpOI/IBBOI[I/ITB nu3 YCJ'IOBI/ISII

S<m-Ng (7.9)
r7ie S — 3KBUBAJICHTHOE MPOAOJIHLHOE OCEBOE YCHIIME B CEYCHHUH TPyOOIpoBO/Ia,
H;
NKp — HpOI[OJIBHOC KpI/ITI/I‘ICCKOC YCI/IJII/IC, H, IIpu KOTOpOM HaCTyr[aCT

noTeps MPOA0IbHON YCTOMUMBOCTH TPYOONPOBOIA.
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DKBUBAJICHTHOE MPOJOJIHLHOE OCEBOE YCUIIME B CEYCHHUH TPyOOmpoBoaa S
CIEAYET ONPENeNATh OT pAaCUETHBIX HArpy30K M BO3JACHUCTBHM C YYETOM
IPOAOTBHBIX M TOIMEPEYHBbIX MepeMelleHu TpyOOorpoBoAa B COOTBETCTBUU C
IMpaBUJIaMHU CTpOI/ITCJILHOﬁ MexXaHuKu. B YaCTHOCTH, JIA HpHMOHHHCﬁHLIX
Y4aCTKOB TPYyOOIpPOBOJA U YYACTKOB, BBIMOJHEHHBIX YIPYTHMM HU3THOOM, TIPH
OTCYTCTBUM KOMIICHCAIIUN ITPOAOJIBHBIX HepeMemeHHﬁ, IMPpOCaaAOK W ITYUCHHA
rpyHTa S onpeaensiercs no Gopmyre:

S=[(05-w-0,+a-E-AT]-F (7.12)

rae F — miomaaps nonepeyHoro ceuenus Tpyobl, M2:

F= E- (D2 —DZ) = %- (1,2202 — 1,196%) = 0,0131 M* (7.13)
S=1[(0,5-0,3)-264,19+1,2-107>-2,06-10° - 35,4] - 0,0131
= 1,8385 MH
JIisi IpSIMOJTMHENHBIX yYaCTKOB IMOJ3EMHBIX TPYOOIIPOBOJIOB B CiIydae
MJIACTHYECKOW CBSI3M TPYOBI C TPYHTOM TIPOJOJIBLHOE KPUTUYECKOE YCHUIIHE

HaXOAMUTCA 10 popMmyJe:

N =4+ " [BE - Gy F2 -5 - (7.14)

rne P, — compotuBieHre TpyHTa NPOJOJILHBIM TEPEMEIICHUSIM OTpe3Ka
TpyOOTIPOBO/Ia €TMHIUYHOM JIJTUHEI;

J — MOMEHT MHepIU CeYeHUsI, KOTOPBIN orpeaensercs mo Gopmysie:

3,14
| =2 (D¢ - D&) =222+ (1,220* — 1,196*) = 0,0004 m* (7.15)
gepr — CONPOTUBJIEHHE BEPTUKAIIBHBIM TIEPEMEIICHUAM OTPE3Ka
TPyOOIPOBOA €IUMHUIHOM JJIHHBI, 00YCIIOBICHHOE BECOM I'PYHTOBOM 3aCBINKH

1 COOCTBEHHBIM BECOM pr60r[p0130;[a, OTHCCCHHOC K CAMHHUIIC AJINHBI:

)+ qr  (7.16)

Dy T-D
Ueepr = Nrp * Yrp Dy - (hO +?_ 3
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Bemuuuna P, onpenensercs mo ¢popmyie:
Py =m-D,-(Cyp+ Py - tgdrp)

rae Cp, = 20 klla — xosdduienT cuenienus rpyuTa;

(7.17)

Prp_ CpCaAHCC YACJIBbHOC JABJICHHUEC Ha CAWMHHUIYY IMOBCPXHOCTH KOHTAKTa

TpyOOTIIPOBO/A C TPYHTOM;
¢rp = 16° — yros BHyTPEHHETO TPEHUS IPYHTA.

Bennuuna P, Beraucisercs o Gpopmyie:

_ 2 Du (1013 ) o) e 7.15)

Prp a 1Dy

rae n,= 0,8 — K03 PUIUEHT HAIEKHOCTH 10 HArPY3Ke OT BECA IPYHTA,

Yip=16,8 kH/M3 — ynenbHBIN Bec TPyHTa;

hy = 1,6M — BbICOTa CJIOS 3aCBINIKK OT BEPXHEH oOpa3zytomiei TpyoonpoBoaa

110 TIOBEPXHOCTH IPYHTA;
Qrp — PacyeTHas Harpys3ka OT COOCTBEHHOIO BECa 3aM30JUPOBAHHOIO

TpyOONpOBOJIa C MEPEKAYUBAEMBIM MPOTYKTOM:

Grp = qu + Qu + qup (7.19)
Harpyska oT coOCTBEHHOI'0 Beca MeTajuia TPyObl:
du = N¢eg " VYu * % : (Dg - Dl32H (720)

rae n= 0,95 — ko3 GuUIMEeHT HAASKHOCTH TO HArpy3KaM TpH pacueTre Ha

MPOAOJIbHYIO YCTOMYUBOCTh U YCTOMYMBOCTBITOJIOKEHHUS;
Yum — YAETbHBIN BEC METaIa, U3 KOTOPOTO U3TOTOBJIEHBI TPYOBI, ISl CTaln

Vi = 78500 H/m3
VA
G = 0.95 - 78500 - 7 - (1,220% — 1,196%) = 977,9 H/m

Harpy3ska oT coOOCTBEeHHOro Beca WM3OJAIMU JUIS  MMOA3EMHBIX
TPyOOTIPOBOIOB:
Qu = N¢g " T - DH g (Kun ’ 51/111 * Pun T K06 ’ 606 ’ po6) (721)
N
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qI/I = 0:] ' qM; (722)
q.=01-q,=0,1-977,9=97,79 H/m,
Harpyska ot Beca HepTH, Haxos1elcs B TpyOe eTUHUYHON JITTUHBI:

. w-DZ; 850-981 - 7-1.1962

np = Pp " 9 = 1668,3 H/m (7.23)

Arp = 9779+ 97,79 + 1668,3 = 2744 H/m

2-0,8-16800-1,220-[(1,6+1'2820)+(1,6+1'2220)-th(450—%)]+2744

Py = =

p 1,220

24978,6 I1a

Ucxons uz popmyisl (7.17), Hailiem CONMPOTUBIICHUE TPYHTA:
P, = 3,14-1,220- (20000 + 24978,6 - tg16") = 45203,8 Ila

1,220 1-1,220
2 8

depT = 0;8 - 16800 - 1,220 : (1,6 + ) + 2744

= 14547 H /m

N, = 4 '\/45203,82 - 145474 -0,01312 - (2,06 - 1011)5 - 0,00043
= 7006421H
mg - Ny, = 0,97 = 6,3 MH

S =1,8385 MH < mj, - Ny,=6,3 MH
B cmywae mmactudeckoil CBs3M  TpyOOmpoBoAa C TPyHTOM oOmias

YCTOMYHMBOCTh TPYyOONMpOBOJa B MPOJOJBHOM HamIpaBlIeHUU oOecredeHa.
[TpogonpHOE  KpPUTHYECKOE  YCHUJIME s NPSIMOJMHEHHBIX  yYacTKOB

TpyOOIPOBOJIOB B Cily4ae YIPYroi CBSA3U C TPYHTOM:

NZ =2-4/251,220-2,06 - 105 - 0,0004 = 66,1 MH
m, - N2, = 0,9 - 66,1 = 59,5 MH
S = 1,8385 MH < m, - N2, = 59,5 MH

YcnoBue yCTOMYMBOCTH NPSIMOJMHEMHBIX Y4YacTKOB HedTemnpoBoaa
o0ecreyeHo.
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6.3 Pacyet reoMeTpriecKuX NapaMeTpoB PeMOHTHOM MY (PThbI

['eomeTpuyeckue napameTpbl MyQThl pACCUUTHIBAIOTCS HA OCHOBAHHUHU
napaMeTpoB Ae(EeKTOB, YKa3aHHBIX B TEXHUUYECKUX OTYETaX MO JUArHOCTHUKH, U
yrouneHHbIx npu JJIK nedexros.

Jmana MyQTeI Ly, MM ONPENENACTCA UCXOIS U3 JUIMHBI 1epeKTa L4 B
OCEBOM HAIMpaBJICHUH U HAPY>KHOTO JuameTpa TpyodorpoBosa Dy, U JoIKHA
ObITh HE MEHEE (Lyeq 13,3 Dy, ) M1t 1EHEKTOB KOJIBIEBOTO CBAPHOIO 1B,
ne(heKTOB OPUEHTUPOBAHHBIX B OKPYKHOM HAMpPaBJICHUU, TPOJIOJIbHBIX TPEUTUH
U BHYTPEHHEH Koppo3uu (paccTosiHUE OT Kpas My(PThI A0 Kpasi AedexTa TOIKHO
ObITH HE MeHee 1,65 D,)).

Jnis pemonTa TpyOonpoBoaa auametpom 1220 npumMeHstoT My (pThI
anunaoi: 1000 mm; 1500 mm; 2000 mm; 2500 mm; 3000 mm; 3500 mm. TTpu
BBIOOpE PEeMOHTHOU MY(PThI, €€ yTMHA OyIET OKPYIJIATHCS B OOJIBIITYIO CTOPOHY
WCXO/IS U3 TMPEIOKEHHOMN JIMHEUKU My (]PT.

B Ttom cnyuae, korga qnmunHa TpeOyemMon At peMOHTa My(ThI IPEBbIIIAET
3500 MM, mpumeHsieTcst cocTaBHas My(Ta, CBapeHHAs U3 HECKOIBKUX MY(T,
PACIOJIOAKEHHBIX BCTHIK C APYT IPYTOM U COEIMHEHHBIX KOJIBLIEBBIM LIIBOM.
JlnmuHa Takoit My(pThI HEe T0KHA TTpeBbimaTh 10,5 M.

[TockonbKy B TEXHOJOTUYECKON YaCTH JTAHHOUN pabOThl pacCMaTpUBACTCS
nedeKT BMATHHA B COYETAHUHU C 1E(PEKTOM MOMEPEYHOr0 CBAPHOIO IIBA, TO
JUTiHA My(TBHI OYAET pacCUUTHIBATHCS 1O PopMyJIe:

Ly = Lyeg + 3,3Dy = 300 + 3,3 - 1220 = 4326 MM,

Tak kak pemoHTHas wmydta npesbimaer 3500 MM, HEOOXOAMMO

UCIIOJIb30BaTh COCTaBHYIO My(Ty, CBapeHHYI0 U3 JBYX noiaymydt. Iloaromy

mHy My ThI (4326MM) OKpyTIIsieM B OOJIBIIYI0 CTOPOHY M IPUHUMAEM

4500 mmM.
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6.4. Pacyet HE00X0AUMOTI0 KOJIMYECTBA TePMETHKA U KOMIIO3UTHOI'0 COCTABA
Jlist pacueta HEOOXOAMMOTO KOJIMYECTBA, UCIOJIB3YEMOIO IFepMETHKA U
KOMIO3UTHOI'O COCTaBa HY>KHO BBIUYUCIIUTh COOTBETCTBYIOIIUE OOBEMBI.
O0BeM OBICTPOOTBEPIKIAIOIIETOCS TepMETHKA V., B TUTpax, HEOOXOIUMBIH
JUTSI TEPMETHU3AIUA JBYX TOPIIOB OJHON My(THI (IO 25 MM C Ka)JI0W CTOPOHBI)
paccuuThIBaeTCs Mo cieayrolen hopmyie:
V.= m-(Du + AR)-AR-50-107° (7.25)
rae DH — HapyxHBIN AuaMeTp TpyOOnpoBoaa, MM;
AR — KONBIIEBOM 3a30p MEXIAY TPYyOOM 1 My(pTOi, MM.
OO0bemMbl TepMeTHMKa MJis OJHOM My(Thl, B 3aBUCUMOCTH OT JuUaMeTpa
TpyOONpoOBOa MPU HOMUHAIILHOM KOJIbIIEBOM 3a30pe AR.= 24 mMM.
V =3,14- (1220 + 24) - 24- 50- 107® = 4,68 nutpa.
IIpu dopmupoBanuu ckoca MexAy TpyOol u MyQdTOH pacCUUTAHHBIN
00beM repMeTHKa J0JKeH ObITh yBesnnueH Ha 25-50%.
O0bEM KOMMO3UTHOTO cocTaBa Vi, HE0OXOAMMOro [JIsi 3aroJIHEHUs
KOJIBIIEBOTO 3a30pa MeXay TpyOoit u mydToii, onpenensiercs mo Gopmyie:
Vi = (D4 +AR) -AR- (L ,,—50)- 107, (7.26)
rae Lm — niuHa peMOHTHON My(ThI, MM.

Vi = 3,14- (1220 +21) -21- (1500 — 50) - 1076 =159,6 nurpa.
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7. TEXHOJIOI'HYECKASA YACTb

7.1 O01mas yacrob

PaccmoTtpum

Y4aCTOK MarucTpajibHOrO0 He(TenpoBoaa

«BocTounasa

Cubupp — Tuxuit okean», a uMeHHo ydactok HI1IC-19 — HIIC-20, na koTopom

BEJICTCSI BHIOOPOUYHBIN PEMOHT 1€(DEKTOB.

[Tpou3BoaACTBO pabOT BHIMOJIHAETCS B OXpaHHOM 30HE AeicTByroniero MH

TC «Bocrounas Cubups — Tuxuii okean», yuactok HIIC-19 — HIIC-20 PHY

«HeproHrpuHCKOE»

Pabots! 1o PEMOHTY CeKI_[I/Iﬁ BBIIIOJIHACT IOJApAAHAA OPraHr3alusia, 3aKa3duK —

00O «TpancuedTs — BocTok».

Texnuueckue xapakTepUCTUKU HEPTENPOBOA, HA KOTOPOM YCTPAHSIOTCS

nedeKThI:

MH «Boctounas Cubups — Tuxuii okean»

— IIpoexTtHas npousBoauTeabHocTs MH: 50,3 muH. 1/Tog, kateropus ILI1I;

— Huametp: 1220 mm;

— Tommmuna crenku: 10,9-12,1mm;

— M3onsamus YCHUJICHHOTI'O THUIIA, IIJICHOYHA,

— Pabouee naBnenue Ha Beixojze HIIC: 4,61 Mlla;

— Mapka cramu — 17T°C, 17T'1C, xnacc npounoctu K52;

— Ilpenen npounoctu: 520 MlIla;

— Ilpenen texyuectu: 350-370 Mlla;

— Ton BBOma B skcmutyaTaruio HerenpoBoaa — 2009r.;

— IlnotHocth HedTH: 845-860 KIrc/cM2;

— Temneparypa vedtu 3umoit: +8,10C;

— Temmneparypa Hedtu nerom: +12,40C.

U3m.
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Wrak, nocne npoBeeHNs] BHYTPUTPYOHO!H AUMarHOCTUKH JAHHOTO y4acTKa

MH o6napyxeno 37 nedekToB, KOTOpPhIE YCTPAHSIFOTCS METOJOM YCTaHOBKH

PEMOHTHOU KOHCTPYKIMU. Takue neeKThl Kak: BMSTHHA C 1e(DEeKTOM I1Ba WU B

00J1acTi CBapHOTO I11Ba, IePEKTHBIA CBAPHOU CTHIK, TOPP ¢ Ae(HEKTOM IIIBa WU B

obnactu CBApHOIo miBa, BMATHHA B COYCTAHHUU C pPICKOﬁ B oOnactu CBApHOTO

mBa " T.II.

He yrny6nssce B mapameTpsl 3TUX AedeKToB, OTMEUY, uTo coriaacHo P/

[4] st ux yctpaHeHus: TpeOyercsi yctaHoBKa My(T. Onupasch Ha MPOEKTHYIO

JOKYMEHTAIMIO, IPUBEAY AHArpaMMy, 1o KOTOPOM BUAHO, 4TO U3 37 nedexTon

89% ycrpansierca ycraHoBkoi mydThl II1, ocrampubie 11% ycTpanstorcs

npyrumu mydramu (I113,114,115Y, [16) (Pucynox 7.1).

YctpaHeHnue pgedekros MH "N", Ay 1200

Jipyrue
(113,114,115,

116)
11%

Pucynok 7.1 — Ycrpanenue nedexroB na MH

[TockonbKy OOJBIIMHCTBO AEPEKTOB HAa JAHHOM Y4YacTKE YCTpaHseTCs

my@droit 111, To nenecoobpasneir pacCMOTPETh TEXHOJIOTHIO YCTAHOBKU JAHHON

MYy(THI HA KOHKPETHOM TIPUMEDE.
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7.2 TexHn4yeckue pelieHUs U XapaKTePUCTHKA PeMOHTHPYeMOro aegexra

Tabmuma 7.1 — [lapamerpsr nedexra

Howmep HaumenoBanue [IpuBs3ka, Meton YcnoBus
nedexra nedexra KM peMoHTa MECTHOCTH
BwmsTuna,
427104 [TOIIIII ¢ med. 2490 I11 HOpMaJIbHbIE
Ba

CornacHo PJl [4] mauHbIi nedekT ycTpaHseTcs METOJIOM YCTaHOBKH
mydThl I11, ipu ycnoBum, 4To BMSATHHA TIIyOMHON He Oosiee 45 MM (17151 TPYOBI
1220 mM). JlaHHOE YCIIOBHE BBITIOJIHSIETCSI.

CornacHo pacyetaM chaelaHHbiM B pasjaene 6 (PacuetHas dacTs),
MOCKOJIbKY CEKIIUA MMEET e(eKT MOMEepPeuHOro CBapHOIo IIBa B COYETAHHUH C
BMATHHOM, TO moTpedyeTcst coctaBHas mydra 11, yactu KOTOpoil CBapeHbI U3
nByx noyMmy®t mo 2500 MM u 2000 MM COOTBETCTBEHHO.

PaccMOTpUM TEXHHYECKUE XapaKTEPUCTUKU YCTAHABIMBAEMOMN COCTaBHOM
MY THI:

— tun mydter — 11 (coctaBHas) ;
— quameTp MyQpTol — 1262 MMm;

— wMapka ctaym — 0912C;

— JumHa MyQTHl — 4500 MM;

— TOJILIMHA CTEHKU — 12 MM.

7.3 OpraHu3anMOHHO-TEXHOJIOIHYECKAsA CXeMa MOATOTOBKH U OPraHM3aluu
CTPOMTEJIbCTBA

[lepen HauaaOM PEeMOHTHBIX pabOT Ha JTUHEHHOW YaCTH MarucCTPagbHOTO
He(TEenpoBoia, HEOOXOAUMO BBIIIOJIHUTE PSAJ MEPONPUSATUHI O MOATOTOBKH U

OopraHus3ainuu CTpOUTEIbLCTBA!

Jlucm

TexHornoau4yeckas 4acmb

U3m.

Jlucm Ne dokym. lNoodnucsk | [Jama




— 3akirouaeTrcs 10roBop Moapsiaa Ha BBITIOJHEHUE padoT;

— CocraBnsieTca NPOEKTHO-CMETHAsI JOKYMEHTAIIUS;

— OdopMistoTCs pa3pelieHus 1 I0MyCKH Ha IPOU3BOJICTBO padoT;

— OO003HaualTCsI KOMMYHUKAIMHM, ¥ TIPOMCXOJUT TMepefavya ydacTka
TrHEerHOoM yactu MH noapsquuky;

— DBbimosnHsieTcss  10CTaBKa  TEXHUYECKUX  CPEACTB,  CTPOUTEIbHBIX
MaTepHuaioB U 000PYI0BaHNUS,

— Opraau3oBbIBAETCSI CUCTEMA CBA3H;

— OOycTpanBarOTCS BpEMEHHBIE TIEPEe3 bl U MObE3THBIC JOPOTH.

1) O0ecnieyenne CTPOUTEIHCTBA MPOEKTHO-CMETHOM TOKYMEHTAMel.

Bes  opranmzanusi mpou3BOACTBa pabOT MO  yCTpaHEHHUIO jaedexTa
OTpENeNsieTCsl HACTOSIIIMM ~ MPOEKTOM  Ipou3BoAcTBa paboT. KoTopwiii
pa3pabatbiBaeTcsi U yTBepxkmaercss I[logpsauukoM B COOTBETCTBHHM €
TpedoBanuem perisamedHTa OP-91.010.30-KTH-111-12 «[lopsimox pa3paboTku
IPOEKTOB  MPOU3BOJCTBA  pabOT HAa  CTPOUTEIBCTBO,  TEXHHUYECKOE
NIEPEBOOPYKEHHUE U PEKOHCTPYKIHIO OOBEKTOB MAaruCTPaIbHBIX HEPTEIPOBOIOB
U HEPTETPOAYKTOIPOBOIOB.

2) OTBOJA 3eMeJBbHOr0 Y4acTKa MOJ NMPOM3BOACTBO pPadoOT M COCTaABJIEHHE
CTPOMIeHIIAHA.

OTBOA 3€eMelb OCYHIECTBISETCS 3aKa3YMKOM B COOTBETCTBHHM C
OP03.100.60-KTH-088-15 «MaructpanbHblii TpyOONPOBOJHBIA TPAHCHOPT
HedTH 1 HEPTenpoayKkToB. [lopsimok opranu3zanuu padot 1mo ohopMICHHUIO MTPaB
Ha 3€MeNbHbIE YYAaCTKM TOJI TPOEKTHO-U3BICKATENLCKUE, CTPOUTEIHLHO-
MOHTa)KHbIe pPaboThl, 3Kciyatanuio oo0wvekTtoB TIIP, KP u WII IIAO
«Tpancuedtb»». CyTh AaHHOTO Mpollecca COCTOUT B TOM, YTO 3aKJIIOYAETCS
COrJIallIEeHWE O BPEMEHHOM MOJb30BAHMM 3€MEJIbHBIM YYacCTKOM, Ha KOTOPOM

OyAyT BBIMOJIHITHCS PEMOHTHBIE PAOOTHI.
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[locne oTBoAga 3€Menb COCTABISIETCS CTPOMIEHIUIAHHA KOTOPOM

YKa3bIBAKOTCH:

['panuiia 30HBI IPOU3BOJICTBA PAdOT;

PemonTHpyemblit TpyOOIIpOBOS;

Cy1iecTByIOIIME NEPEE3IBL;

Bpemennble nepeesipl U MII0IIAIKH;

BpeMeHHbIe 0TBaJIbI TPYHTA;

[ToxapHsblii OCT;

MaiivHbl 1 MEXaHU3MBI;

CxeMbl IBH>KEHHSI CTPOUTENIBHON TEXHUKU;

CanuTtapHO-OBITOBBIE TOMENICHHSI (BarOHYUKH, MOOMIIbHBIE TYalIeThl U

T.IL.).

3) OdopmiieHue pa3pemiMTeJIbHOH JOKYMEHTAIMM W JIOIYCKOB Ha

NMPOU3BOJCTBO padoT

Jnst npomycka kK mpousBoAcTBY pabotr Ilompsguuk  odopmisier u

npenocrasisieT B PHY «llapabens» pa3pemuTenbHy0 JOKYMEHTAIMIO padoT U

HPEeIOCTaBIISIET:

[Ipuka3 moapsAHON opraHU3alMKM O HANpPaBICHUH MEpCcoHanda Ha OOBEKT
OCT nns BeinosiHeHHs paboT ¢ npuioxkeHrueM cruckoB UTP u pabounx;
Kornuu obiierpaxk1anCKUX MacrnopToB paOOTHUKOB,;

[lepeuenb cneuTeXHUKHA ¢ OOOPYJIOBaHHUSA, MCHOJIB3YEMbIX IPH
MPOU3BOJICTBE pabdOT;

[Ipuka3 mnoOApPSAHOW OpraHv3alMi O HA3HAYEHUM OTBETCTBEHHBIX
MPOU3BOIUTEIICH PadOT, JIUI], OTBETCTBEHHBIX 3a COOJII0JICHUE TPEOOBaHUI
OXpaHbl TPy1a, IPOMBIIUIEHHON O€3011aCHOCTH;

Komuto norosopa OCT u Ioapsiagunka;

Komnuto cornacoBanHoro u yreepxxaeHHoro I1I1P;
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[Tocne momyueHus: pa3zpeiieHus: Ha IPOU3BOJCTBO pabOT B OXpaHHOU 30HE
MH ero mnoamuceiBaer r1iaBHbii uHxkeHep PHY «Hepronrpuackoe». B

pa3penieHn MPUBOIATCS MEPhl 0€30MTaCHOCTH TIPH MPOU3BOJICTBE PAOOT.

ITockonbky pemoHTHBIE paboThl Ha JIY MH npemycmarpuBarotr coOoit
OTHEBbIE, T'a300MACHbIE W JPYrue BUJbI paOOT MOBBIIIEHHON OMACHOCTH, TO
PYKOBOJIWTENN M crenraiucTsl [loapsiaurika, OTBETCTBEHHBIE 3a IPOBEICHUE
JAHHBIX PaOOT TPOXONAT MPOBEPKY 3HAHWUK TpeOOBaHMI OE30MaCHOCTH B
komuccun PHY «Heprourpunckoey». Hapsa-nomyck odopmisieTrcss B ABYX
DK3EMILIAPAX.

Jlomyck Ha TPOU3BOACTBO PabOT MO HapSAYy-IOMYCKY pa3peliaercs npu
YCIOBUM TPUMEHEHUS HCIPABHOTO OOOpPYAOBaHMUS, COOTBETCTBYIOIIETO

TpeboBanusm [1I1P, Hanuuus ucnpaBHBIX cpeAcTB noxapotymenus u CU3.

4) YcTpoiicTBO BpeMEHHBIX Nepee310B

Mecta mpoessia CIEUTEXHWKH 4Yepe3 IOJI3EMHbIE KOMMYHHKAITUU
Heo0XoauMo 000pyZOBaTh BPEMEHHBIMHU Iepee3aMu. BpeMeHHbIe mepee3abl
CO3/IAIOTCSI C MCIIOJI30BAHUEM JK/0O TUIUT, a MIIAHUPOBKA OTCHITIKK BBITTOJIHSIETCS
IIPH ITOMOIITY 3KCKaBaTopa 000pyA0BaHHOTO IIAHUPOBOYHBIM KOBIIIOM.

MuHUMaIbHOE PacCTOSHHUE OT BepXa MOKPBITHSA Iepee3ia J0 BepXHeEH
obpasytorel TpyOoompoBoaa J0KHO ObITh HEe MeHee 1,4 M. [Ipu HemocTaTouHOM
3arayOJICHUH BBITIONHSIETCS TOJCHINIKA TPYHTAa HaJa KoMMyHHKarme. [lo
OKOHYaHUHU PEMOHTHBIX PabOT BPEMEHHBIE Tepee3/lbl JeMOHTHPYIOTCS, TaK Ke
3ampeniaeTcs ABWKEHWU TEXHWKH B OXPAHHOHW 30HE C OTKIOHEHHEM OT

TPAHCIIOPTHOM CXEMBI.
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7.4 MeToabl IPOM3BOACTBA PadoT

[lepen ycrtanoBkoir Mmy¢Tel II1 HEOOXOAMMO BBINOJHUTH KOMIUIEKC

IHOATOTOBUTCIBHBIX pa60T:

— Ormpenenenue MecronojoxeHnuss nedpekra mno ganaeiM BT/ B
cootBeTcTBHUU ¢ TpeboBanusmu OP-19.100.00-KTH-010-10;
— 3emisiHble paboOThl AJig oOeclieyeHus: JIOCTyNa K MECTYy MNpOBEIEHUs

PEMOHTHBIX pabOT Ha TPyOOMPOBOJIE — B COOTBETCTBUH C TPEOOBAHUSIMU
P/1-23.040.00-KTH-386-09;

— OuncTka ydactka TpyOONIpOBOAa OT U30JSLMOHHOIO MOKPBITUS B MECTE
YCTaHOBKH MY(THI,

— Iposenenue JJIK nedexra moamiexamniero peMoHTa — B COOTBETCTBHH C
tpedoBanusimu OP-19.100.00-KTH-010.10;

— OOo3HaueHHe TpaHUIl AedeKTa, MOANEKAIIETO PEMOHTY HECMBIBAEMOM

KpacKoWu;

7.4.1 lloaroroBuTeabHBIEC PA0OTHI
1) Onpenesienne U 0003HAYEHHE MECTOINOJI0KeHUA AedeKTa

Hedekt omnpenensercs U 0003HAYAETCS 3aKa3YMKOM B COOTBETCTBHH C
OP19.100.00-KTH-010.10 «ITopsmok POBEICHUS JTIOIOJIHUTEILHOTO
Ne(EeKTOCKOMMYECKOTr0  KOHTpoJsi  JedeKToB  Tpy0  MarucTpajibHBbIX

TpyOOnpoBoa0B» [14].
Jlst onipenenenus nedexra Ha MECTHOCTA HEOOXOAMMO:

— OTMeTuTh pYJETKONM YKa3aHHOE B cepTU(PUKATE PACCTOSHHE OT
OJIMDKaMIIero OpuUeHTHUpa 0 BCKPHIBAEMOTO JedeKkTa U OTMETHTh €ro
BEIIIKOM;

— OTMepuUTh OT BEIIKK PACCTOSIHUE A0 JBYX OJMKAWIIKUX MONEPEUYHBIX

CBApHLBIX IIBOB;
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— IlpoBeputh no ceprudukary Hanuuue TPYOHOH apMmaTypbl U CBapHBIX
NPUCOECIMHEHUA HA YYacTKE BCKPBITHUSA W IPOU3BECTU BCKPBITHE

MOMEePEeYHBIX CBAPHBIX IBOB HE(PTENPOBOA;

— OmnpenenuTs yriioBoE MOJIOKEHUE MPOI0JIbHBIX CBAPHBIX MIBOB JIe(hEKTHOM
CEKILIMHU U 2-X COCETHUX C HEeH ceKiuil TpyO;

— CpaBHUTH MOJTYYEHHBIE JaHHBIE YIJIOB CO 3HAYEHHUSIMU, IPUBEICHHBIMU B
ceptudukare Ha 1edeKT;

— Ilocne wunentndukanmm aeHEKTHOM CEKIMU HEOOXOIUMO OTMEPUTH
paccTosiHMe, yKa3aHHOE B cepTudUKaTe, OT OJMKalIIero MmonepevyHoro
mBa 10 AedeKTa U Mo YrIIOBOMY MOJOKEHUIO HAUTH Ae(EKT.

Ceknmst cyuTaeTcs WACHTU(DUIMPOBAHHON, €CIHM YTJIOBBIE IOJOKCHHS
NPOAOJIBHBIX CBAPHBIX IIIBOB HE OTJIMYAETCs OOJbIIe ueM Ha +15, a BenmunHa
yria MeXIy MPOJNOJbHBIMHU IIBAMH HE OTiIWYaeTrcsa Ooibine yeM Ha 5% OT
3Ha4YCHUH, MPUBEJACHHBIX B cepTU(]UKATE.

2) 3emusinbie padoTHhI.

Pa3paboTka TpyHTa TpPOU3BOAMTCS HSKCKABaTOpaMH W JIOMYCKAaeTcs Ha
pacctosinue He MeHee 0,2 M OT OOKOBOW M OT BEpXHEH CTCHKH TPyOONpoBOJA.
OcTtaBmmiics TPYyHT pa3pabaTbiBaeTCs BPYYHYIO 0€3 TpPHUMEHEHHUsS YyAapHBIX
UHCTPYMEHTOB M C TMPHUHATHEM Mep, HCKIIOYAIOUMX TOBPEXKICHUE
He(TenpoBoaa.

Tak >xe BO BpemMs TMPOBEACHUA 3EMJISHBIX padOT, CIEITEXHUKA
(3KCKaBaToOphl, OyIbAO3€pPhI) JOJDKHBI OBITh OOOpPYAOBaHBI CPEACTBAMHU
BUJcOpHUKCAIIME B COOTBETCTBUU C  TpeOOBaHUSAMH  pa3aenoB 6,7
OTT-33.160.40KTH-052-14 «MaructpanbHbiii TpyOONpPOBOAHBIN TpPaHCHIOPT
Heptn m HedrenmpomykroB. Cucrema Buicopukcanuu padboyel 30HBI IS

OCHAIIIEHUS KCKAaBAaTOPOB U OyJb03epoB. OOIIME TEXHUUECKHE TPEOOBAHUS.
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Bcekpeitue TpyOOIpoBOJa BBITTOJTHAETCS B ClIeyrouien
I10CJIEIOBATEIbHOCTH:

— BrinoaHeHue pa60T IO CHATHIO INIOAOPOAHOTIO CJIOA ITOYBBI 6YJ'II>,Z[OBCPOM

(mpu HEOOXOAMMOCTH Ha Y4aCTKaX MOJAJIEKAIINX PEKYIbTHBAIINN);

— BckpoiTne TpyOompoBoma Ha rayOuHy D OT HIDKHEH oOpasyrorieit
TpyOOIIpOBOJA JIJIsl YTOUYHEHHS] MECTOMOJIOXKEHUS 1e(heKTa U MPOBEACHUS
HK;

— Pa3pabotka rpyHTa Bpy4HYI0 HEMOCPEACTBEHHO MO TPYOOIIPOBOIOM;

— IlpoBeneHnue KOHTPOJA 3aJI0KEHHS OTKOCOB, OTMETOK JHA U TrabapuTOB
KOTJIOBaHa;

— OdopmiieHne akTa Ha BBIIOJHEHHUE Pa0OT.

Pa3smep koTiioBaHa MOMKEH COOTBETCTBOBATH TpeOOBaHWSIM paszzena 6
PJ123.040.00-KTH-073-15 «MarucrtpaibHblii TpyOONPOBOJHBIM TPAHCIOPT
HeTH U HedTenpoayKkToB. Bripe3ka M Bpe3ka «KaTyIIeK», COCAMHHUTEIIbHbBIX
JeTAJIeN, 3allOpHOM M peryaupyromen apmarypel. [loakimoueHne y4acTKOB
MarucTpajbHBIX TPyOONmpoBOAOB. TpeOoBaHUS K OpPraHU3AIMU U BHITIOJHEHUIO
padoTy.

Heobxoaumo oOTMETHTb, YTO pa3pabOTaHHBIA TPYHT CKJIAJbIBACTCS B
OTBEACHHOE JJI1 ATOr0 CIHElUaJIbHOE MECTO, KOTOpO€ BBIOMPAETCS HA MECTE,
3amnpelaeTcs pacnojararb rpyHT OJIM3K0 K paboueMy KOTJIOBaHY.

B ciydae mpoBeeHus peMOHTHBIX PabOT Ha y4aCTKax ¢ BBICOKHMM YPOBHEM
TPYHTOBBIX BOJI OCYIIECTBIISIETCS BOJOTIOHIKEHHUE BOJIBI CITIOCOOAMH OTKPBITOTO
BOJOOTJINBA, IPEHAXKA U BRINOJHsAETCA [loapsaunkom.

3) CusiTHE U30JISIIIMH.

CuHsatne wm3omAuMM  BbINoJHsAETCA  [logpsguMkoM ¢ MTOMOUIBIO

numMaIMHKA, 000PYJOBAHHOM >KETE3HON IMIETKON, PYYHBIX METALTUYCCKUX

IIETOK U CKPEOKOB.
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O‘-II/ICTKy IMpOU3BOAUTHL TAKHUM CHOCO60M, yTOOBI HE MMOBpCANTL CTCHKH

TPYOBL.

Pasperieno Tak ke MPOU3BOJIUTH CHATUE W3OJSIIIAA MEXaHU3UPOBAHHBIM
CIocoOoM, T.e. IpoOeCTpyMHOM OOpaOOTKOM, CHSATAs W3OJIALMS JOJDKHA OBIThH
ynajeHa ¢ pabodeii 30HbI.

JlnuHa ~ OYMIEHHOTO  y4YacTKa  JO/DKHA  MPEBBINATh  JUIHHY

ycranaBiauBaeMor My Tel Ha 300-400 mm (150-200 MM ¢ KaXK70¥ CTOPOHBI).

7.4.2 YcranoBka myQtsl I11 Ha TpyGonpoBoa
[Ipu ycTaHOBKE PEMOHTHOM KOHCTPYKIMU BBIMIOJHSIOTCS CJEAYIOIIne

TEXHOJIOIMYCCKUEC OIICpalum:

1. dpobectpyiiHas 00paboTka MOBEPXHOCTH TPyOOINpOBOJa B 30HE
YCTaHOBKHU MY(THI M BHYTPEHHHX TTOBEPXHOCTEH MOIyMy(DT;

Coopka Mmy(ThI;

Caapka;

[ToncoennHeHne KaTOTHOM 3aIIUTHI K My(TE;

KoHTposb kauecTBa CBapHBIX IIBOB,

PerynupoBka KoJbIIeBOTO 3a30pa MEXITy TpyOOl U My(pTOi;
[TpuroToBneHNe repMeTHKA,

['epmeTn3anus Kpa€B KOJIBLEBOIO 3a30Da;

A S AT T e

[IpuroroBieHne KOMIIO3UTHOTO COCTABA;

10.3amosHeHrEe KOMIIO3UTHBIM COCTAaBOM KOJIBLIEBOTO 3a30pa;

11.Yanenust BbICTynmaromieil apmMarypbl PEMOHTHOM KOHCTPYKLMH (mocie
OTBEpXKACHUA KOMIIO3UTHOTO COCTaBa C IIOMOLIbI HUIM(OBaIBHON
MAaIIMHKH YAAJISIOTCA BXOJIHBIE U BBIXOJHbBIE MATPyOKH);

12.TTonxmroueHre KaToaHOM 3aMUThl My ThI K TPYOOIIPOBOY;

13. Hanecenue U30JISIIIMOHHOTO MOKPBITHS HA PEMOHTUPYEMbIN y4aCTOK.

Jlucm
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1) IpobecTpyitHast o0padoTka

HpobGecTpyiiHoit 00pabOTKE TOABEPralOTCS HApyX)HAs TMOBEPXHOCTh
PEMOHTHPYEMO CEKITMU HEPTEMPOBOa M BHYTPEHHUE TIOBEPXHOCTH MOITYMY (T,
BaXKHO, 4TOOBI 1ocje 00pabOTKH, MOBEPXHOCTh OCTABAJIaCh B YHCTOM M CYXOM
COCTOSIHUH.

BHyTpeHHee naBieHuEe B CEKIIMU C JAEPEKTOM, MOJABEpraeMoil JaHHOU
00paboTKe He TOKHO OBITH Oonee 2,5 MIla.

[Tepen 06paboTKO# 00pabaThIBAEMBIN Y4aCTOK pa3MeuaeTcs M JIOJDKEH
ObITH OOJBIIE pa3MepoB ycTaHaBiauBaemMor mMypTel Ha 100-150 MM ¢ Kaxmoi
CTOpPOHBI.

Cam nedext 00paboTKe HE MOJIBEpraeTcs.

HpobGectpyiinas 00paboTKa MPOU3BOIUTCS CHEIUATBLHBIM a0pa3uBHBIM
MaTepHuayioM (M3MeTbLYCHHBIN NIUIAK U APYTHE a0pa3uBHBIE MAaTEPHUAITBI Pa3MEPOM
0,5-2,5 mM). Marepuan 10 3achlllKM B EMKOCTh JIOJDKEH OBITH CYXUM, B
MPOTUBHOM CITy4yae MoJIb30BaThCA UM HEJb3sl.

B kauectBe paboueit cpeabl 1poOecTpyHHON YCTAaHOBKHU UCIIOIB3YETCS
ckaTelil Bo3ayx nasienueM (0,6...0,8 MIIa). [Ipu yBenuueHun naBieHus

YBCIIMYUTCA pacxoa MaTCpHrajid, HO KA4CCTBO OUYNCTKHU HC U3MCHACTCA.

VYroa Mexay HampaBiIeHHEM CTpyd U 00pabaTbiBaeMOW MOBEPXHOCTHIO JOJKEH
cocraBiaTh 45 rpagycoB. Ilpu OTKIOHEHHMM STOro yriia CHHXKAaeTcs
3 PEKTUBHOCTH OYUCTKH.

HpoGecTpyiinas 00paboTKa J0JKHA BBIMOIHATHCS CTPOTO B COOTBETCTBUU
C MpaBUJIaMU OXpaHbl TpyAa. Tak e Bo BpeMs 00paboTKH He0OX0IMMO YTOObI 32
IpoOecTpYHIIMKOM HEMpPEepPhIBHO HAOMI0an OTBETCTBEHHBIM 3a IPOBEICHUE
pabor.

KoHntposb kauecTBa 00pabOTKU MPOU3BOAUTCS BU3YATIBHO.

Jlucm

TexHornoau4yeckas 4acmb
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Jlucm Ne dokym. lNoodnucsk | [Jama




2) MonTaxk MyQThl H peryJMpoOBKa KOJbILEBOr0 3a30pa MexAy TPYOoH M

My{QToii.

MonTtaxx  MydThl  npou3BoguTCs  KpaHoMm.  JIBe  momymydTbl

yCTaHaBJIMBAIOTCS Ha TPYOOIPOBO/I COriacHoO pa3MmeTke nposenennou npu /K.

OTpeMoNTHPODANHEOR

Koumpoasasie GoaTk .
. NOBpeEIeHHE

. VoraHosouskE |
Brmommme - Gonru

naTpyiKH

KoMmoInTHERE
COCTAB

/
Bxoamus VeTanoROTHEE
maTpyoxH Boars

Myipra coOHpacica  Ha
MeCTe H3 ABYX HoayMydm
OTpeMoHTHPOBAHE LI
VIACTOR TPVOBL, rOTOBLIE X
MOETOPHOH H2OMSUHH

Pucynok 7.2 —CxeMa peMOHTHOU My(ThI CO CBAPHBIMHU COETUHEHUSIMU
[lpy MOHTake NPUMEHSATh PBIM-OO0NTHI, KOTOpbIE BKpPY4YEHBI B OTBEPCTUA
ycTaHOBOYHBIX 001TOB. [IpoBOANTE hrkcaruio momymydT Ha HEPTEPOBOAE PH
MOMOIIM CHEMHBIX THUIPABIMYECKUX LEMHBIX mNpucnocodnenuit. KomuuectBo
cOOPOYHBIX MPHUCTOCOOICHUIM 3aBUCUT OT JJIMHBI My(ThI U Oepercs He MeHee
IBYX Ha OTHY My(]Ty.

[lpuxBaTka mMOMYMY(pT MNPOU3BOAUTHCS  CBAPKOM  OJHOBPEMEHHO
(mapajyuieIbHO) C  pa3HBIX CTOPOH TpyOompoBoJa JABYMS CBapIIMKaMU
onHoBpeMeHHo. [lepen nmpoBeaeHneM cBapOYHbIX pabOT HEOOXOAUMO MTPOBECTH
CYLIKY WM TOJOTPEB KPOMOK KOJBIEBBIX, MPOJOJBbHBIX IIBOB M YYacCTKOB

IMOBCPXHOCTH, KOTOPBIC NPUJICTAOT K HUM.

Jlucm
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IIprxBaTKy BBINOJHAKOTCA C IIOJHBIM IIPOBAPOM B PEKHUME CBAPKHU
KopHeBoro cios. [locne Toro, kak MPUXBAaTKU OBLIM YCTAaHOBJIEHBI, MPOU3BECTU
nnoBKY MX Havaja M KoHUa Ha jiauHe 15-20 MM, mpu 3TOM HEOOXOAMMO,
YTOOBI MOJIYYHJICS TJIABHBIN TEpeXo] OT MPUXBATKU K KOPHEBOM YaCTH Pa3/IeiKu.

IIponosibHBIE HIBBI TOKHBI CBAPUBATHCA OOHOBpEMEHHO. [locie Toro kak
CBapKa KOPHEBOIO IIBa 3aKOHYEHA, MPOBECTH €ro 3a4MuCTKy HUIM(OBAILHOM
MAIIMHKOW M TPOMU3BECTH CBAPKY 3amlOJHSIOUIETO U OOJIMIIOBOYHOTO CIIOEB
CBAPHOTO IIBA.

PerynupoBka BeIMYMHBI MEXIYy TpyOoll u My(TOH NPOU3BOAUTCS C
YCTAaHOBOYHBIMU OOJITAMH C YYETOM T'€OMETpPUHU TPYyObI, TP ATOM BEJIMYMHA
3a30pa yCTaHaBIMBAETCs B [uana3zoHe oT 6 MM 10 40 mm.

KoHTpop BETMUHMHBI YCTAaHOBIIEHHBIX 3a30POB MMPOBOAUTCS B HECKOJIBKUX
MECTax ¢ Kax/JI0i CTOPOHBI My(THI.

3) PacyeT He0OXOAUMOTI0 repMeTHKA U KOMIIO3UTHOTO COCTaBa

JlaHHBIN pacyeT MPOU3BEICH B pacueTHOM yacTtu paboThl (Paznen 6).
4) I'epmeTu3anus KpaeB KOJbLEBOI0 3a30pa

['epMeTu3anusi NMpOU3BOIUTCS C 1LIEJBIO CO3JaHUSl 3aMKHYTOro o0Obema
MeXAy TpyOod W My(pTOM MJig 3alOJHEHHS €ro KOMIIO3UTHBIM COCTaBOM.
['epmeTn3anuio BeINOJIHAIOT B 1BA CJIOS.

[lepBoIii 3amoHSAET HEMOCPEACTBEHHO OOKOBOM 3a30p MEXKIy TpyOoil u
mydToit Ha TyOuHy 25 MM. BTOpoii cioit oOpa3yeT BHEIIHUNA CKOC PEMOHTHOM
KOHCTpYKUMHU. JlaHHBIN CKOC oOecnedMBaeT IUIaBHBIM Mepexo]] OT BHEIIHEH
IUAJUHIPUYECKON TOBEPXHOCTU MY(PThI K BHENIHEH IIWJIWHIPUYECKOU
OBEPXHOCTH TPYyOOIPOBOa, U HEOOXOAUM I KaU€CTBEHHOTO HAaHECEHUS CIIOs
W30JIALIUH.

I'epmeTn3anuss NpPOM3BOAMTCS IINATEIAMM I[OOYEPEAHO, TaK XKeE
HEOOXOJUMO CIEAUTh, YTOOBI TEPMETHUK JIOKHUIICS B 3a30p IJIOTHOM OJTHOPOJIHOM

Maccoit. O0pa3zyemblif CKOC JOJIKEH ObITh He MeHee 30°.

Jlucm

TexHornoau4yeckas 4acmb
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[IpumeHsemble MaTepuaabl U MHCTPYMEHT: TEPMETHK, METALTUYCCKUN
ITaTeNb.
5) IIpuroroBjieHHue U 3aNM0JTHEHUE KOMIIO3UTHBIM COCTABOM
JUis  OpUTrOTOBICHHUS  KOMIIOBUTHOTO  COCTaBa HCHOJB3YIOT TpHU
KOMIIOHEHTa: cMoJjia (KUIKOCTb), OTBEpAUTENb (KHUIKOCTb) U HAIOJHUTEIb
(MOpOI1I0K), KOTOPBIE MEPEMELTUBAIOTCS 10 MOTYyUYEeHUsI OAHOPOAHOM Macchl. s
OPUTOTOBJICHUSI OJHOM TOPIUM KOMIO3UTHOIO COCTaBa HCIOJIb3YETCs
COJIEPKUMOE OJTHOM KOPOOKHU C KOMITIOHEHTaMHU.
B 3aBucumMocTy 0T HEOOXOAMMOrO KOJI-Ba COCTaBa, UCMOJIb3YETCSI MUKCED
C MEXaHWYECKUM MPUBOIOM WM PYUHOE NIEPEMEUINBAIOLIEe YCTPOHCTBO.
Mukcep paccuntad Ha npurotosieHue 40 TUTPOB KOMIIO3UTHOTO COCTABA,
a IPUTOTOBJIEHUE TPOU3BOAUTCS B CIEAYIOIICH MMOCIIE0BATEIbHOCTH:
— BpumBaroT cMoity B OyHKEp MHUKCEDA,
— BsumBaroT oTBepUTENH B OYHKEP MUKCEDA;
— IlepemennBaioT cMOIIy C OTBEPIUTENIEM;
— HacsinaroT HanogHUTENb B OYHKEp MUKCEPA;
— IlepememmBaroT Bce KOMIIOHEHTHI /10 TIOJYYE€HHSI OJJHOPOAHON MaCCHhI.
[Io oxkoHyaHWHM pabOT WHCMONB3yeMble HWHCTPYMEHTHI TPOMBIBAIOTCS
PacCTBOPUTENIEM C TIOMOIIBIO KUCTH JTSI KPACKH.
Jlnst mepenaym MeXaHWYECKHUX HArpy30K C PEMOHTHPYEMOIrO Y4acTKa
TpyOompoBoga Ha My(Ty, 00beM MEXAy HUMHU 3arOJTHSIETCS KOMIO3UTHBIM

COCTaBOM.

Jlucm
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CkBO3HOIT NPOMHA 114
BBIX0A BO31YXA MPH
3anoaHeHHH MyQTbI

XomyT

3akim No2

3akum Nel
Samum No3

Pucynok 7.3 — Cxema 3amonHeHus My(QTbl KOMIO3UTHBIM COCTaBOM

6) BoccTaHoBJIeHHE U30JISILIMH

— Tlopsimox pa®oT MO BOCCTaHOBJICHUIO U3OJISILIUU:

— TIPOBECTHM BXOJHON KOHTPOJIb MaTEpPHAlOB, KOTOPHIE BBICTYNAIOT B
KaueCTBE U30JILIUOHHBIX;

— TOJTrOTOBUTH MOBEPXHOCTH TPYOONPOBOAA;

— TOJTrOTOBUTH U3OJSLIMOHHBIE MATEPUATIBL;

— HAHECTH U30JISIIIUOHHOE TOKPBITHUE;

— IIPOBECTHU KOHTPOJIb Ka4€CTBA HAHCCCHUSA U3O0JLINUOHHOT'O ITOKPBITHA.

7) 3achInka KOTJI0BaHA
3achIlka TMPOBOJIUTCA JKCKABATOPOM C COONIOACHUEM IEITOCTHOCTU
W30JISIITUOHHOTO TTOKPBITHSI. 3aChINKa MPOBOJAUTCS TOCIIe OPOPMIICHUSI aKTOB HA

CKpBITBIE PabOThI U CTPOTO B IPUCYTCTBUM MPEACTABUTENS 3aKa3yuKa.

— TlocnenoBarenbHOCTH pabOT MPH 3aCHINKE KOTIOBaHA:

— Ilpuceimate TpyOONpPOBOA HKCKABATOPOM MSTKHM  Pa3pbIXJICHHBIM
I'PYHTOM Ha BbICOTY BbIlIe 0,2 OT BepxHel oOpa3yromield TpyoonpoBoaa;

— 3achblInaTth KOTJIOBaH OyJIb103€pOM;

— CrutaHupOBaTh MOBEPXHOCTH IKCKABATOPOM;

— IIpoBecTu peKyabTUBALIUIO.

Jlucm
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KotnoBan CJICAYCT 3aChIIIaTh C 3a11aCOM I10 BBICOTC HA BCIMYMUHY OCAAKH,

¢ kodpounuentom ymiotHenuss 0,91 mis nmecuansix rpyHToB U 0,92 nns

INIMHUCTBIX T'PYHTOB

B

coorBerctBUH CII 45.13330.2012

«3eMIISIHBIE

COOpPYXEHHsI, OCHOBaHUA U (yHIaMeHThl. AKTyanu3zupoBanHas peaakius CHull

3.02.01-87».

U3m.

Jlucm

Ne dokym.
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8. DPUHAHCOBBIV MEHEJKMEHT, PECYPCO2®EKTUBHOCTH 1
PECYPCOCBEPEXEHUE

B TexHOmOrMM peMOHTAa MAarucTpalbHBIX HEPTENPOBOAOB IHUPOKO
UCIIONIB3YIOTCS. PEMOHTHBIE KOHCTPYKIMH (My(Thl, mHaTpyOKu, My(QTOBbBIE
TPOMHMKH, TEPMETU3UPYIOIIUE 4YOIbI), KOTOphle HE TpeOyIT BBIPE3KH
NeQeKTHBIX y4YacTKOB TpyOOmpoBOJa U  OCTAaHOBKH TPAaHCHOPTHPOBKH
HepTenpoaykra. To ecTh, B 3aBUCUMOCTH OT THMa Je(deKTa, ero napaMeTpoB u
pacIoNoKeHUsT BBIOMpAETCS COOTBETCTBYIOLIAs PEMOHTHAss KOHCTPYKLHUS H
yCTaHaBIMBAETCS HA TPYOOIPOBOI C IIEJIbIO €0 PEMOHTA.

B nanHoM pa3szmene mnpuBeAeH SKOHOMHMYECKHH pacyeT paboT 1o
yCTpaHEHUIO e(heKTa MEeTOAOM YCTaHOBKU PEMOHTHOM KoHCTpykuumu I11.
8.1 CmeTHasi CTOMMOCTH BBINOJHEHUSI Pa00T NpPH YCTaHOBKe MY(ThI MmO
KOMIIO3UTHO-MY(PTOBOM TEXHOJOT UM

PaccMoTprM HOpMaTHBBI BpEMEHH Ha BBIITOJHEHHE PEMOHTHBIX PaboT 110
ycranoBke MydTsl [11 Ha TpybonpoBoa nuamerpom 1220 mm (Tabmuua 8.1).

Tabmuma 8.1- OObeM HEOOXOAMMOTO BPEMEHM Ha BBINOJHEHHE

TEXHOJIOTHYECKHUX paboT nmo yctaHoBke My oI I11.

CocraBn
Hopwmsbt N
OcCHOBHBIE OTIepaliy pEMOHTa PEMOHTHOM
BpPEMEHH, U.
Opurajpl, 9ei
Onpenenenue nedekra Ha MECTHOCTH 1 1
BckpbiTre HehTenpoBoaa U YCTPOHCTBO PEMOHTHOIO 47
KOTJIOBaHA ’
Ounctka nedeKkTHON CeKIMU TPYOOIpOBOAa OT U30JSLUU 1,5 1
IToaroroBka 0060pyIOBAHUS IJIA IPOOECTPYHHOM 0.33 )
00paboTKHn ’
Hpobectpyiinas 06paboTka peMOHTHPYEMOH 4acTH TPYOBI 0.25 )
Y BHYTPEHHEH TIOBEPXHOCTH TOIYMY(T ’

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke

Usm. | Jlucm Ne dokym. loodnuck I.ﬂama

Pa3spab. Jloeaues A.M. Jlum. Jluem Jlucmos
Pyko80d. Capyes A.Jl. QDuHaHCco8bIlU MeHedXMEHM, [ | 90 115
KoHcynem. pecypcoahghekmusHoCmb U

Pyk-ri> OO BpycHuk O.B. pecypcocbepexeHue HU TI1Y ap. 266A




[Tponomxenue Tadauib 8.1

[IpoBepka paszmepoB TpyObl, My(THI U edeKTa 0,3 1
MoHTax peMOHTHOM KOHCTPYKIIMH Ha 0.5 24
TpyOOIpoBOJ (TIepes] CBapKOi) ’
Caapka 1,33 2
PerynupoBka peimM 601TOB 0,25 1
Pacuer He00X0AUMOTO KOJIMYECTBA TEPMETHKA U 0.15 1
KOMITO3UTHOTO COCTaBa ’
[IpurotoBneHne repMeTHKa U repMeTH3aIs Kpacs 0.12 23
KOJIBIIEBOTO 3a30pa ’
[IpuroroBieHne KOMIO3UTHOTO COCTaBa B MUKCEP 0,13 2-3
3arpysKa B HACOC M 3aKadyka B My(Ty 0.1 23
KOMIIO3UTHOI'O COCTaBa ’
3aKITIOYNTEBHBIC OTIEPAITNH 110 3aKauke (TIepeKuM 0.08 12
NIJIAHTOB U T.JI.) ’
3aTBepeBaHNe KOMIIO3UTHOTO COCTaBa 24
OuncTka 1 ynakoBka 000pyJOBaHHS 1 Bces 6purana

IToaroToBka peMOHTHOM KOHCTPYKIIMH K
3aKIIIOYUTEIIEHOMY KOHTPOIIO (00pe3ka u 0,5 1
3anutn¢oBKa GUTHHTOB)

KonTpons kauectBa 0,15 1
BoccranoBneHrue U KOHTPOJIb U30JIALIMU 1,75
3achInKa peMOHTHOTO KOTJIOBaHA 2,5
UuToro 40,64

W3 Tabaunpl BUAHO, YTO HAa PEMOHT MAarMcTpajJbHOTO HedTenpoBoaa
nuametpom 1220 mm metogom ycranoBku My el [11 (KMT) notpebyercs 40,64
4., a B [IeJIOM 001 00BeM paboT 3aliMeT 3 CYTOK.

8.2 Pacyer koiM4ecTBa ClIETEXHUKHU U 000PYA0BAHUSA

Ha cnemytomeM »JTame paccMOTPUM  HEOOXOOUMOE  KOJMYECTBO
CHENTEXHUKU U 000pyA0BaHUsA, HEOOXOIUMBIX AJis ycTaHOBKH My ThI [11, a Tak
e UX CTOMMOCTH Ul AallbHEHIEero pacuera aMOPTH3AIMOHHBIX HAYUCIIEHUI

(Tabmuma 8.2).

Jlucm
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Tabmuma 8.2 — HeoOxonumast cieniTexXHUKa ¥ 000pyI0BaHHE.

J:;)H HanMeHnoBaHue crieniTeXHUKH/000py0BaHUS CroumocTs, pyo
1 Arperat cBapOYHbII EPEIBUKHOM C
HOMUHaJIBHBIM CBapOYHBIM TOKOM 250-400A c 225000
nu3enbHbIM aBuratenem (AJ1J1-2x250211+BI)
2 Hedexrockon ynbTpazpykoBoi (Y 12-70) 247450
3 TonumHoMep ynbTpa3BykoBoil (AR-860) 25140
4 | Kommnpeccop nepeapuxHoi ¢ JIBC (naBnenue
’ ’ 656 klla) Airman 590000
5 DKCKaBaTOp OJTHOKOBIIIOBBIN TU3EIbHBIN Ha
ryceanyHom xony (1 m3), HitachiZX 200 5970000
6 bynbnoszep b10 4650000
7 PactBopocmecutens (PH-80) 52800
8 ABtokpan XCMG RTS5E 2450330
9 | BaxtoBsIii aBT0OYC Ypan 3255-3013-79-28M 3752000
10 HInudosanshas mammuaka BOSCH 35600
11 ABTomMoOuIBL OopToBOI Kamas 43118 2500000
12 Komnbrorep 35000

B tabmure 8.3 paccMoTpuM MaTepHaIbl M KOMIUIEKTYIOIINE HEOOXOIUMBIE IS

MMPOBCACHUA PCMOHTHBIX pa60T, C YUCTOM UX CTOUMOCTH.

Usm.

Jlucm Ne dokym.
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Ta6nuna 8.3 — 3aTparsl Ha MaTepUaIbl U KOMIUICKTYIOIINE

Heobxon
Ne En. UMOE Ilena 3a
HanmenoBanue matepuana Cymma
n/n U3M. | KOJIMYECT | €IUHHUILY
BO
1 | Mydra (IT1) cBapnas
KOMIIO3UTHAS 1JIs
T 1 77392,34 77392
TpybomnpoBoaa Du 1220
MM, L=2000MM
2 |Mydpra (II1) cBapnHas
KOMIIO3UTHAs TSt
T 1 91359,36 91359
TpybonpoBoaa D 1220 MM,
L=2500mMm
3 CocTaB KOMMO3UTHBIA IS
peMoHTa  TpyOOIpoBOmOB | M3 0,364 235153 85595,70
MetogoM (KMT) 18,45 kr
4 | JlenTa noJumMepHoO-
T 0,07 142404,31 | 9968,30
OuTymMHas
5 | IIpaiimep (IIM-001BK) KT 1,5 145 217,50
6 | Dnexrpoast I50A (ESAB) KT 27,95 367,6 10274,42
7 | HlnudoBanbHbIM KpYT
¢ b T 2 2500 5000
(JIyraAGpasus 1)
8 | 'epmeTuk KT 11,45 660 7557
9 | Kynepuuiak T 1,07 4100 4387
10 | KpyrorpesHoit (Bosch
pYToTP T 1 890 890
Expert For Metal)
11 |[TCM 1 500 42 21000
12 | IIpouee pyo 9459
NUTOIO: 323100
Jluecm
®@uHaHCo8bIl MEHEDXKMEHM, PecypcoaghghekmusHoCMb U o3
Msm. |JTuem|  Ne dokym. Modnucs |Jama pecypcocbepexeHue




CymMMy aMOpPTHU3aLMOHHBIX OTYUCIEHUN ONPEIEISIOT

0aJJaHCOBOM  CTOMMOCTH

OCHOBHBIX

IMPOU3BOACTBCHHBIX

ucxoada U3

dboHIOB U

HCMATCPHAJIbHBIX aKTUBOB M YTBCPIKIACHHLIX B YCTAHOBJICHHOM IOPAAKE HOPM

aMOPTHU3aLlMHM, YYUTBIBAas YCKOPECHHYIO AMOPTHU3aLMI0 MX aKTUBHOW yactu. B

Tabmuie 8.4 nMpuUBEACH pacuyeT aMOPTU3AIMOHHBIX OTUYHUCICHUM.

Tabnuna 8.4 — PacueT aMOpPTU3AIIMOHHBIX OTYUCIICHUH.

HaumenoBanue Crou- Awmoptus | T'onoas AmopTtu Kon-Bo Cymma
CNELTEXHUKH/000py10Ba-HUS MOCTSb, alOHHA | aMOpTU3 | 3allMH B Yac, M. amopT,
pyo. sl HOpMa , auus, pyo 4acoB pyo.
% pyo.
ArperaT CBapOYHBIN IMepeaBIKHOM
C HOMHUHAJIFHBIM CBApPOYHBIM TOKOM
225000 10 22500 2,60 8,5 22,1
250-400A c TTU3EITEHBIM
neurateneM (AJlJ1-2x250211+BT)
Hedexrockon JIbTPa3BYKOBOM
b YIRIpAsRy 247450 10 24745 2,80 10,13 3,16
(YA2-70)
TonumHoOMep ynbTPa3ByKOBOM
P YITDAsY 25140 10 2514 0,30 1,05 0,32
(AR-860)
Komnpeccop nepensukHoii ¢ IBC
890000 10 89000 10,15 15,68 159,15
(maBnenme 686 klla) Airman
DKCKaBaTOp OJTHOKOBIIOBBII
. 8970000
JU3EILHBIA Ha TYCEHUYHOM X0y (1 10 897000 102,40 1,21 123,90
Mm3), HitachiZX 200
Bymenozep 510 4650000 10 465000 53,08 0,28 14,86
PactBopocmecutens (PH-80) 52800 10 5280 0,60 10,05 6,03
Asrokpan XCMG RT55E 2450330 10 245033 28,0 59,12 1655,36
BaxroBerii aBTo0yc Ypan 3255-
3752000 10 375200 42,83 12 513,96
3013-79-28M
InudosansHas mammuaka BOSCH 35600 10 3560 0,41 14,13 5,79
ABTOoMOOMIB GopTOBOI Kamas
2500000 10 250000 28,54 3,51 100,18
43118
KommsroTep 40000 10 4000 0,45 5 2,25
Arperart cBapOYHBIN NepeIBIKHON
C HOMHHAJIBHBIM CBapOYHBIM TOKOM
P 225000 10 22500 2,57 2913 | 7486
250-400A c mu3enbHBIM
neuratenem (AJIJ1-2x250211+BT)
HUTOTIO: 2681,92
Jluem
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[IpoBenem pacuet ponna omnatel Tpyaa (POT), cTpaxoBbIX U COLUATBHBIX

B3HOCOB, (Tabmuma 8.5).

Ta6nuna 8.5 —Pacuer ®OT, cTpaxoBbIX U COLIMATBHBIX B3HOCOB.

CtpaxoB
HaumenoBan | Yuci. B Cp. 3/u B ®OT 3a CouuainbH bie
Ne ' Kon.ot bIE
ue Kateropuu | Opura JICHb oTp. B3HOCKHI OT HC
n/n p. IHEen B3HOCBI
pabOTHUKOB ne epuos (0,2%)
(30%)
1 Macrep 1 2700 3 8100 2430 16,20
2 Jlun. Tpy6 3 2100 3 18900 5670 37,80
3 Caapmuk 2 2000 3 12000 3600 24,00
4 Mammnuct
1 2000 3 6000 1800 12,00
Oymipao3epa
5 Mammsuct
1 2000 3 6000 1800 12,00
JKCKaBaTopa
6 Kpanosmuk 1 1900 3 5700 1710 11,40
HUTOTIO: 56700 17010 113,40

I[anee paccuuTaeM HaKIIaJHBIC PaCXOJbl, KOTOPBLIC OTHOCATCA K KOCBCHHBLIM

3aTparaM U paCcCMaTpUBAIOTCS KaK JOIIOJHUTCIIbHAA 9aCTh IIPAMBIX U3ICPIKCK. K

HUM OTHOCATCA TaKHC 3aTpPaThl,

cebecroumocTu npousBojacTBa (Tadnuia 8.6).

Tabnuna 8.6 — Hakmagubie pacxoibl

KOTOpPBIC HC 3aBUCAT HAIIPAMYIO OT

Cymma
OO0t 00LeEM % HaKIIaTHBIX
Cocras 3atpar HaKJIaTHBIX
3arpar, pyo. pacxoJioB

pacxoJioB

Matepuaisl 1 KOMIUIEKTYIOIIHE 323100 15,0 48465

AMOpPTHU3ALIMOHHBIE OTUUCIICHUS 2681,2 15,0 402,18

®onn omnarsl Tpyna (POT) 56700 15,0 8505

Hauncnenus na ®OT 17123,4 15,0 2568.,50
HUTOI'O: 59940,68
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Hcxons W3 MOTydeHHBIX MOKa3aTelied MOKHO COCTaBUTH OOIIYI0 CMETY

3aTpar MmO HPOBCACHHIO PEMOHTAa MAaruCTpaJbHOTO He(l)TerOBOI[a MCTOJOM

yctanoBku MydThl [11 (Tabnuma 8.7)

Tabnuna 8.7 - CMeTa 3aTpat Ha peMOHTHBIE padOThI 10 ycTaHOBKE My(pThI I11

1:(; Bun 3aTpar CtoumMocThb
1 Marepuanibsl 1 KOMILIEKTYOLIUE 323100
2 AMOPTU3aLIMOHHBIE OTUYHUCIIECHUS 2681,2
3 ®onp omnatel Tpyaa (POT) 56700
4 Hauncnenust na ®OT 171234
5 Haxknagneie pacxofsl 59940,68
6 Ormutara yciyr cBsizu 2500
Hroro 3arpar: 462045,2

I/ITaK, AKOHOMUYECKUU pacdcT 1moxkasaj, 4To 06HIa$I CTOMMOCTDL PCMOHTA

coctaBwia 462045 py6ueit. [lo naHHOMY pacueTy MOXKHO ClieflaTh BBIBOJI, YTO

OoJbIIIe BCETO CPEICTB MPU PEMOHTE PACXOAYETCS HETOCPEICTBEHHO Ha camy

MypTy U MaTepuanbl HEOOXOAUMBbIE UId €€ YCTaHOBKH. JTO OOBSCHSETCS

BBICOKOM CTOMMOCTBIO HOJIYMY(I)T C HCO6XO,III/IMBIM KJIaCCOM IIPOYHOCTH, a TaK K€

0O0JBIIION CTOMMOCTBHIO KOMITO3UTHOTO COCTaBa, KOTOPBHIM 3aIOJIHAETCA My(QTa.

Ho necmotpst Ha 310, Ha cerogusHuil AeHb mydta I[11 saBngercs Hambomee

UCIIOJIb3yEeMOM MPU peMOHTE Je(EKTOB.
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CroumocTh ycTaHOBKH KOMNO3UTHOUH My(dThI 111 (L=4500 Mmm)

0,5%

Marepuansl u
KOMILTEKTYIOII

He
- Haxkajausie

pacxo/bl
. @DoHx onIaTh
Tpylaa

. Haunciienns Ha
©OT

1%

B Amoprmzamnonn
BI€ OTUHCIICHHS

] IIpouee

Pucynok 8.1 — luarpamMmma cTouMOCTH ycTaHOBKH My(pThI 11

®@uHaHCo8bIl MEHEDKMEHM, PecypcoaghchekmusHoCmb U
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9. COIMAJIBHAA OTBETCTBEHHOCTb

B TexHomorum peMoOHTa MAarucTpaJbHBIX HE(PTEIPOBOAOB UIMPOKO
UCIIOJB3YIOTCSL PEMOHTHBIE KOHCTPYKIMH (My(pThl, mMmarpyOku, My(QTOBBIC
TPOWHUKH, TEPMETH3UPYIOLIUE YOMbI), KOTOpbIE HE TPEOYIOT BBIPE3KHU
nedeKTHhIX y4YaCTKOB TpyOONpoOBOAa U  OCTAaHOBKH TPAHCIOPTUPOBKHU
HepTenpoaykTa. To ecTh, B 3aBUCUMOCTH OT THMa JedeKTa, ero mapaMeTpoB 1
pacIrojoXKeHUs] BBIOMPAETCS COOTBETCTBYIOLIAsT PEMOHTHAsE KOHCTPYKLHUSA U
yCTaHaBIMBAETCS Ha TPYOOTPOBOI C IIEJIBI0 €0 PEMOHTA.

[Tockonbky pabodast 30Ha MPEACTABIIAECT COO0 COBOKYITHOCTh BPEIHBIX U
OMacHbIX (PaKTOPOB, TO MPH MPOBEIECHUH PEMOHTHBIX pabOT HEOOXOIUMO
BBITIOJHATh TpaBWia W TPEeOOBaHUS TPOW3BOJCTBEHHOW W HIKOJIOTHYECKON

0€30I1aCHOCTH.

B pazgene conuanbHOM OTBETCTBEHHOCTH OOBEKTOM HCCIICIOBAHUS
SBJISIIOTCSL BpEJHbIE W OMacHble (aKTOpbl, BO3HUKAIOUIME B pe3yibTaTe
MPOBENCHHUSI  KOHTPOJII  MPOMBICIOBBIX  TPYyOONPOBOAOB,  TaKkKe
MPOAHAJIM3UPOBAI  OCHOBHBIE MEpONPHUATHUS, TMpaBuiaa U  TpeOoBaHUs
COONIO/IEHNST TIPOM3BOJICTBEHHOW M JKOJIOTHYECKOW 0€30macHOCTH Mpu

IMPOBCACHUHN JUATI'HOCTHUKHU ITPOMBICIIOBBIX TPY6OHp0BOI[OB.

HOBTOMy JIaHHBIﬁ pasacil ABJISACTCSA BaXXHBIM OJI aHalIM3a BPCAHBIX H

OIACHBIX MPOU3BOJCTBEHHBIX (PAKTOPOB, KOTOPHIE BO3HUKAIOT MIPU PEMOHTE Ha

yuactke TC BCTO

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke

Usm. | Jlucm Ne dokym. loodnuck I.ﬂama
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9.1 IIpaBoBbIe H OpraHu3allHOHHbIE BONPOCHI 00ecneYeHuss 0e30NaCHOCTH

9.1.1 ChneumajbHble NPaBOBbIe HOPMBbI TPYAOBOI0 3aKOHOAATEJbCTBA

OpraHmauI/m " IIPOBCACHHUC PCMOHTHBIX pa60T AOJKHBI OCYHICCTBIIATLCA

B COOTBETCTBUU C TPEOOBAHUSAMH JICHCTBYIONINX PETIaMEHTOB [22].

3anpeniaeTcs MPOBOJUTH PEMOHTHBIE paOOThl 0e3 0opMIICHUS HEOOXOIUMBIX

pa3pelInTENbHBIX JOKYMEHTOB [23 ], TAKUX KaK:

— Hapsaa JO0IyCKa;
— pa3pelleHus Ha MPOU3BOCTBO padOT B OXPAHHOU 30HE;
— opzepa Ha MpOoBeIeHUs padOT B OXPAHHOU 30HE;

— Hapsaa JOIyCKa Ha IIPOBENCHUS B OXpaHHOM 30He BJI;

— COTJIacOBaHUs MPOBEJICHUS PabOT BIIAJCNIBIIEB CMEXHBIX KOMMYHUKAIUN

IIpHU UX HAJIMYHH.

OpFaHI/IBaHI/IOHHO-TCXHI/IIICCKI/IC MCPOIIpUATHUA 10 o0ecIIeYeHHIO

0e30macHOro MPOU3BOACTBA OTHEBBIX, TA300MACHBIX pa0OT U pabOT MOBBIIIIEHHOM

OMacHOCTU JIOJKHBI BKJIIOYATh pa3pabOTKy MHCTPYKIUW MO OXpaHe TpyAa Ha

KQKJIBIM BUJ POBOJAUMBIX paOOT WM UX MTOJOOPKY.

B cootBercTBUU ¢ QeaepanbHbiM 3akoHOM PO ot 28.12.2013 Ne 426-D3

«O criennanbHOM OIleHKe yciaoBUM Tpyna» [17], paOOTHUKHM CTaTKUBAIOTCS C

BPEIHBIMU YCIOBUAMU TpyJa. KomIieHcanus 3a BpeIHbIE YCIOBHUS TPyHa U €€

pa3Mep yCTaHaBIMBAETCA B COOTBETCTBUM CTaTel KOJJIEKTUBHOTO JOTOBOPA,

TpynoBoro kojaekca WM JAPYIMX BHYTPEHHHUX JIOKYMEHTOB MPEINPHUATHS.

SaKOHOI[aTeHBCTBOM npeayCcMoTpeHo, 410 JIH0Au, pa60Ta}0mI/Ie B OIIaCHBIX

YCIOBUAX, MOT'YT ITOJIy4aTb KOMIICHCAIIH:

— becnnaTHoe neyeHue 1 0310pOBIICHUE,

— Han06aBka 3a BpeqHOCTh B pa3Mmepe He MeHble 4% OT okyaja;

— OnnayuBaeMblil OTITYCK, SIBISFOIIUICS TOMOJIHUTEIbHBIM U
MPEIOCTABIIIEMbIM KaXK/IbIH 101 (HEe MEHbIIE 7 KaJeHIapHBIX JHEH);

— Han06aBka 3a BpeAHOCTH B pa3Mmepe He MeHble 4% OT okiaza;

— VYMeHbIlIEHHE KOJIMYecTBa pabouuMx 4YacoB 10 36 4acoB B HENENT0 U

MEHBIIIE;
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PaGoTHHKOB, BBIMONHAIOMUX PabOThl MO 3aMeHE e(EKTHBIX YYacTKOB
MarucTpaibHbIX HE(YTEMPOBOAOB HEOOXOIUMO OOECIIEUUTh CIiell 00YBbIO, CIIEIl
OJIeXk/I0M M JIPYIMMH 3alllUTHBIMHU CPENCTBAMHU, COIVIACHO «THIOBBIM HOpMam
OecIlaTHOM BbIAAYM CHEHUAIBHON ONEXJbl, CHEIHATIbHON OO0YyBH M APYTUX
CPEICTB UHAMBUYAJIbHOMN 3aIlMTHl pa0OTHUKAM), UMEIOIIUX COOTBETCTBYIOIINE
cepTuduKaThl COOTBETCTBHUSL.

TexHuyeckue u OpraHU3alMOHHBIE MEPBI OE30MACHOCTH MPH MOATOTOBKE
00bEKTa K BBIMOJHEHUIO PadOT cocTaBisitoTess mnpu  pazpadbotrke I[P wu

odopMIIEHNU HapAAa-TOMyCKa Ha KaX bl BUJT pabOT U MECTO UX TIPOBEICHMUS.

9.1.2 Opranu3zalMOHHbIC MEPONPHUATHS NMPH KOMIIOHOBKe paldoueil 30HBI

PabGouee ™ecto, ero 000pymOBaHHWE W OCHAIllEHUE, MPUMCHSEMbIC B
COOTBETCTBUHU C XapakTepoM paboThl, JOMKHBI OOecrneunBaTh 0E30MacHOCTD,
OXpaHy 3/10pOBbs U PA0OTOCIOCOOHOCTH MEPCOHAIA.

B opranmzamuu A0MmKHO OBITH OPraHM30BAaHO TMPOBEJCHUE ITPOBEPOK,
KOHTPOJIS ¥ OIICHKH COCTOSIHUS OXpaHbl ¥ YCIOBUN O€30MacHOCTH TPY/Ia.

[Tpu oOHapykeHNU HAPYIIICHU HOPM | MPABUIT OXPaHbI TPyAa paOOTHUKHU
JOJDKHBI TIPUHATH MEPHI K UX YCTPAHCHUIO COOCTBCHHBIMH CHJIAaMU, a B CIIydac
HEBO3MOXKHOCTH 3TOTO TMPEKPATHTh padOThl U WH(OPMUPOBATH JOKHOCTHOE
JMILIO.

B ciydyae BOSHHKHOBEHHSI yTPO3bl 0€30MaCHOCTH U 3I0POBBIO paOOTHUKOB
OTBETCTBEHHBIE JMIla O0OsI3aHbI TMPEKPATUTh PabOThl W MPHUHATH MEPHI IO
YCTPAHEHUIO OMACHOCTH, a MPU HEOOXOUMOCTH 00ECTIEYUTh 3BAKYaLIUIO JIFOIeH
B Oe3omacHoe mecTo [9].

HeoOxoaumo mipoBeneHHE pETYNISPHBIX WHCTPYKTOXKEH MO0 TEXHUKE
0e30macHOCTH W TPAKTHYECKWX 3aHATHH IS TPUOOPETCHUS] YCTOWYUBBHIX
HABBIKOB  HCIIOJIb30BAaHUS HEOOXOIUMBIX TeXHMYEeCKuX cpeacts, CU3,
IIPUCITOCOOJICHUI M COOJIIOCHUS HEOOXOJIUMBIX MEp O€30IaCHOCTH B IEPHOJ

MPOBENCHUS YUEOHBIX MEPOIIPUSATUH.
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Jlo Hauama paboOT TMOBBIIMIEHHOW OMAaCHOCTH, OTBETCTBEHHBIA 3a €€
poBeJeHHE 0053aH MPOMHCTPYKTHPOBATh BCEX PA0OUYMX O TEXHOJIOTHYECKON
IOCJIE0BATEIBHOCTU ONepaluil 1 HeoOXoauMBIX Mepax OezomacHoctu. ITocne
3TOr0 KaXIbli PaOOTHUK, MOJYYMBIINN HMHCTPYKTaX, JOJKEH pacHucaTrbcs B
Hapsizie-1onycke. B nepuos noaroToBKM K NpOBEACHHUIO padOT OCYIIECTBISAETCS
IpOBEpPKAa HAJIWYUSI MU HCHPABHOCTU CPEACTB HHIAUBUIYAJIbHOW 3allUTHI,
UHCTPYMEHTOB, PUCIIOCOOJICHUH U IPYTUX CPEACTB oOecreueHus: 0€30macHOCTH
ucnonuutened. Ilepen Hawyasmom pa®OT HPOBOAMTCSA IpOBEpKA BO3AyXa Ha
3ara3oBaHHOCTh. [IpoObl OTOMpalTCs B IUIOXO BEHTUIMPYEMBIX MeECTax.
OObemHass 10Ji1 raza B BO3JyXe He JNOJbKHA npeBbliaTh 20% OT HHMXKHErO
KOHIIEHTPALMOHHOTI'O Npe/ieia pacpOCTpaHEHUs MIaMeHu. MecTta npoBeaeHUs
paboT ciaemyeT orpakaath.

PabGoTel 1o JOKanM3auMM W JMKBUJALMU ABApUMHBIX CUTyalui
BBIMIOJIHSIOTCS. HE3aBUCUMO OT BpPEMEHU CYTOK I10J] HENOCPEICTBEHHBIM
PYKOBOACTBOM crienuaiucta. [Ipu peMOHTHBIX paboTax B 3ara3oBaHHOM cpene
ClelyeT MPUMEHATh MHCTPYMEHTHI U3 LBETHOTO METajlla, HMCKIIOYaolue
UCKpooOpa3zoBanue. Pabovast yacTh HHCTPYMEHTOB U3 YEPHOTO METaljIa T0JKHA
OOMJIBHO CMa3bIBAaThCS COJIMI0JIOM WIN APYTroil CMa3KoM.

9.2 IlpousBoacTBeHHAsI 0€30MMACHOCTDH

[IpousBoacTBeHHass 0€30MACHOCTh — CHUCTEMa OPTaHU3AlMOHHBIX
MEPONPUIATHUA M TEXHUYECKUX CPEACTB, KOTOpbIE MPEAOTBPAILAOT WIIU
YMEHBIIAIOT ~ BEPOATHOCTh  BO3JCHCTBUS Ha  4YEJIOBEKAa, OMACHBIX U
TPaBMHUPYIOIIMX MPOU3BOJACTBEHHBIX (PaKTOPOB, BOSHUKAIOUINX B paboueil 30He
B IIPOLIECCE TPYIOBOM JEATEIBHOCTH.

K mpousBoncTBeHHOM 0€30MaCHOCTH OTHOCSTCS —~OpraHU3allMOHHBIE
MEPOIPUITHS U TEXHUUECKHUE CPEACTBA 3aLIUTHI OT MOPAXKEHUS AIEKTPUUECKUM
TOKOM, 3alUTa OT MEXAaHWYECKUX TPaBM JIBIKYIIMMUCA MEXaHU3MAMH,
MOJTbEMHO-TPAHCIIOPTHBIMH CPEICTBAMHU, OOEecreueHrne OE30MaCHOCTH CUCTEM
BBICOKOI'O JaBJICHUS, METO/bI U CpeacTBa oOecrnieueHus

HI0KapOB3PBIBOOE30MACHOCTH H T. 1.
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Tabnuna 9.1 — Bpenusie 1 omacHble MPOU3BOICTBEHHBIE (DAKTOPHI

Jramsl paboT
dakTops!
IIposenenne HopwmaTtuBHbIE JOKYMEHTHI
(TOCT 12.0.003-2015) BOCCTaHOBUTEIIbHBI
o X paboT METOI0M
PEMOHTHBIX
KOHCTPYKIUN
1. IToBbIIIEHHBIA YPOBEHD LITyMa; + IoCT 12-1-([)353]'2014 CCBT
2. IloBbIlIeHHAS] UITH TIOHIDKEHHAS
+
TeMIepaTypa Bo3yxa paboueit cpesibl; I'OCT 12.1.005-88 CCBT [27]
3. Henocrarounas OCBEIIIEHHOCTh "
CII 52.13330.2016 [26]
paboueii 30HBI;
4. TloBblmieHHast  3ambUICHHOCTh U
3ara30BaHHOCTbL BO3JyXa pa6oqeﬁ + TOCT 12.1.005-88 CCBT [27]
30HBI;
5. IpeBsllienue ypoBHel BUOpanuy; + T'OCT 12.1.012-90 CCBT [28]
6. IloBpexneHus B pe3yiabTarte
KOHTAKTA c JKHBOTHBIMH, + I'OCT 12.1.008-76 CCBT [30]
HACEKOMBIMH, MPECMBIKAIOITUMUCS;
7. DheKTpuuecKuii TOK + I'OCT 12.1.030-81 CCBT [29]
8. Omexrpuicckan Ayra n + FOCT 12.1.038-82 CCBT [32]
METaJNIMYeCKHe NCKPHI TIPH CBapKe
9. JIBmxymimecs MAaITHHBI u
MEXaHU3MBbI MPOU3BOICTBEHHOT'O + FOCT 12.2.003-91 CCBT [31]
obopynoBaHUS (B T.4.
TPY30IOABEMHEIE)
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9.2.1 AHa/1M3 ONIACHBIX M BPEJAHBIX MPOU3BOJACTBEHHBIX (PAKTOPOB
1) IloBbIIIEHHBIH YPOBEHb HIyMA

HcrouHrkaMy IIymMa SBJISIIOTCS 3BYKH, BBI3BaHHBIE B Ppe3yJbTaTe
IIPOM3BOJICTBEHHOM NESATEIbHOCTH MAllWH, MCHOJIb3yeMBbIX Ipu pemoHTe MH
(Oynbmo3epbl, S3KCKaBaTOphl, aBTOKpaH). JleiicTBMe 1IymMa Ha 4eloOBeKa
ONPENEIIAECTCS BIMSHUEM Ha CIIyXOBOM ammapar MU MHOTHE APYTM€ OpraHbl U
CUCTEMBI OPTaHU3Ma, B TOM YHCJIE U HEPBHYIO CUCTEMY.

I'pomkocth Huxke 80 1b 0OBIYHO HE BIUSET HA OpraHbl CIyXa.

JlnutensHoe AeiicTBue 1iyma > 85 Ab B COOTBETCTBUU C HOPMATHUBHBIMU
nokymentamu ['OCT 12.1.003-2014 CCBT, npuBOOUT K MOCTOSIHHOMY
NOBBILICHUIO [IOPOra CiayXa, K MOBBIIIEHUIO KPOBSHOrO JaBieHusA. (OCHOBHBIE

METO/IbI OOPHOBI C IITYMOM:

— HCIIOJIb30BAHUE CPEICTB, CHUKAIOIINX UTYM (3BYKOU3O0JUPYIOIINE SKPAHBI,
KOXKYXH, KaOUHBI,
— cpeAcTBa MHAMBUAYaIbHOM 3amuThl (CU3) — HayIHUKY;

— CcoOMIoZICHUE peKUMa TPYJa U OTIbIXA.
2) IloBbllIeHHAS] WJIN TOHUKEHHAS] TEMIIEPAaTypa Bo31yXa padodeil 30HbI

Knumar npeactaBisieT KOMIUIEKC (U3UYECKUX MapaMeTPOB BO3AyXa, BIUSIONINX
Ha TEIJIOBOE COCTOsIHME opraHu3Ma. K HUM OTHOCST TeMIiepaTypy, BJIa>KHOCTD,
CKOPOCTh JIBMOKEHUS BO3/lyXa, HWHTEHCUBHOCTH PAJUAIMOHHOIO H3IIYYEHUS
COJIHIIA, BEJIMYUHY aTMOC(EPHOTO MaBieHus. MakcuMmaibHas TeMIiepaTypa JJis
Boctounoit Cubupu coctaisier +15C°, munumManehas -60C°. HopMmupoBanue
MapaMeTpOB Ha OTKPBITHIX IUIONIAJKAaX HE MPOU3BOJUTCS, HO OMPEACISIOTCS
KOHKPETHBIE MEPONPHUATHS IO CHIXKEHHIO HE0IaronpusiTHOTr0 BO3ICHCTBUS MX HA

OpraHu3M padboyero.
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PaGoTaromue Ha OTKPHITOM BO3yX€ JOKHBI OBITH 00€CTICUEHBI B 3UMHEE BPEMSI
CHEIOACKI0N U crmell OOYBbIO C TOBBIIIEHHBIM CYMMAapHBIM TEIJIOBBIM
COTIPOTHUBIICHUEM, a TaK)Ke 3alMTHBIMH Mackamu i juna. [Ipm paboTax,
CBSI3aHHBIX C OTPAHUYCHHOCTHIO JIBIKEHUS, CICYET MIPUMEHSTh CIICIIOASKIY U
crer] 00yBb CO CTIeMaIbHBIMUA BUJIAMHU 000TPEBA.

PaGoTHUKK TOKHBI OBITH 00YYEHBI MEpaM 3allUuThl OT OOMOPOKEHUS U
OKa3aHMIO JOBPaYEOHON MTOMOTIIH.
3) HegocrarouHasi 0CBEIEHHOCTh pado4eid 30HbI

JUIs CTpOUTENBHBIX IUIOHMIAJ0K M y4YacTKOB paboT HEO0OXO0IUMO
nmpeaycMaTpuBaTh o0Iee paBHOMEpPHOE ocBemieHue. [Ipu 3ToM OCBEneHHOCTh
JO0JDKHA OBITh HE MEHEE 2 JIK HE3aBHCHMO OT IIPUMCHSIEMBIX HCTOYHUKOB CBETA.
[Tpn mogpeme WM MEPEeMENIeHUH TPY30B JOJKHA ObITh OCBEIIEHHOCTh MECTa
paboT He MeHee 5 JK mpu paboTe BpyuHyr U He MeHee 10 nk mpu pabote ¢
MTOMOIIIBIO MAIlIMH U MEXaHU3MOB.

4) IloBbIIeHHAS 3aNbIJIEHHOCTD U 3ara30BAHHOCTH pado4eid 30HbI

KoHnTposbs BO3ylIHON Cpebl TOKEH TPOBOAUTHCS B 30HE JbIXaHUS MPU
XapaKTEePHBIX MPOU3BOACTBEHHBIX YCIOBUIX ITOCPEACTBOM Ia30aHAIN3aTOPA UIIU
pynHuyHOM nammbl. Coaepikanne BpeaHBIX BEIISCTB B BO3AyXe paboueii 30HbI HE
JIOJDKHO MPEBBIIATH TPEACIbHO JomycTuMbIx koHIeHTparui (I1IJIK). [IpeaensHo
JIOMyCTUMAas KOHIIEHTPAIUS IbUIH, KaK BEIIECTBAa YMEPEHHO OMACHOTO, B BO3/IYX€E

1710 yr/m3, s medrenponykros ITJK pasro 300

paboueil 30HbI coCcTaBIseT 1,
Mr/M3.

[Ipu pabote B MecTax, I/ie¢ KOHIICHTpPAIHS BPEIHBIX BEIIECTB B BO3AYXE
moxkeT  mpeBbimaTh  [IJIK,  paOoTHMKOB  MOKHBI  OOECIeYUBATH
COOTBETCTBYIOIINMHU MPOTUBOTA3AMH. PaGoTaromue B YCIIOBHSIX
MbUICOOpa30BaHUsl  JOJDKHBI  OBITh B MPOTHUBOIBUIBHBIX — pecrupaTopax

(«Jlemectok», @-62111, V-2K, «Actpa-2», PII-KM u np.), 3alIUTHBIX OYKax U

KOMOHMHE30HAX.
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5) IlpeBbilIeHUe YPOBHell BUOpanuu
Haulosee omacHo# 115 yenoBeKa siBIseTCs BUOpalus ¢ 9acTotoi 6-9 '
[13].

Bubpobe3omacHbie yCIOBHS TPYy1a JOJKHBI OBITH 00ECIICUEHBI:

— TpUMEHEHHEM BHOPOOE30macHOTO 000pYAOBaHUS U MHCTPYMEHTA;

— OpraHu3alMOHHO-TEXHUYECKUMH MEpONPUITHAMHU  (TMOJACpKaHuE B
YCIJIOBUSIX IKCIUTyaTalluy TEXHUYECKOTO COCTOSIHUSI MAIIMH U MEXaHU3MOB
Ha ypoBHe, npeaycmorpenHoM HT/I Ha Hux);

— BBEJIEHHWE PEXKUMOB TpyJa, PETYIUPYIONINX MPOAOIKUTEIBHOCTD

BO3JICHCTBUS BUOpAIIMU HA pabOTAIOINX.

6) IloBpexnenust B pe3yjbTaTe KOHTAKTA C KUBOTHBIMH, HACEKOMBIMM,
NPeCMbIKAIOIUMHUCS

Paiion mpokiiagku MarucTpaabHOTO HEPTENPOBOA MPUYPOUCH K JICCHBIM
1 00JIOTHBIM JTaHAIa(TaM, B CBSI3U C Y€M CYIIECTBYET OMACHOCTh MOBPEKICHUH,
B pe3yJibTaTe KOHTAKTa C JUKUMHU KUBOTHBIMH, KPOBOCOCYITUMHU HACEKOMBIMH,
knemamu. OOs3aTeNbHBIM TpeOOBaHUEM [UJIsl JIOMycKa K paboTe sBIsETCS
BaKI[MHAIMSl MPOTUB KiemeBoro »sHIedanuTa. bpuraga pomxHa OBITH
obecrieueHa CHEnoAKI0M U CPEeCTBAMU WMHIUWBUYAIbHOW 3alIUThl. Tak Kak
pabOThI MPOU3BOIATCS B ISTHUH TIEPHOSI.

9.2.2 Obocnosanue meponpusmuil RO CHUMNCEHUIO YPOBHEll 8030€liCM U
ONACHBIX U 6PEOHBIX PaKmopos

1) dnekmpuueckuii mok, rj1eKmpudeckas 0y2a u Memauiudeckue UcKpovl npu
ceapke

HamnpsbkeHuss NPUKOCHOBEHUSI W TOKHM, NPOTEKAIOIIME Yepe3 TeJo

YCJIOBCKA, HC JOJIKHBI ITPEBLIIIATE CIICAYIOIIUX 3HAYCHUM:

— mnepemennbii (50 I'y) — U He 6omee 2,0 B, I He 6onee 0,3 MA;
— mnepemennbiii (400 ') — U ve 6onee 3,0 B, [ ve 6oniee 0,4 MA;

— mnocrtossHHBIA — U He Oonee 8,0 B, I ne 6onee 1,0 MA.
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JInst  3amuThl  OT TIOPAXEHUS DJICKTPUYECKUM TOKOM HEOOXOIUMO
UCITIOJIb30BaTh ceAyIomIIme CpeacTBa WH]JIUBUAYAJIbHOM 3aIUTHI:
JTUAJIEKTPUUECKUE TMEepYaTKU W TallomM (IeKYpHBIE), PE3NHOBBIE KOBPHKH,
M30JIUPYIOLIUE MOJICTABKHU.

JUJist 3a1IUTBL OT SJEKTPUUYECKOM AYTH U METAIIMYECKUX HCKp MPU CBApKe
HE00XO0IMMO UCIIOJIb30BATh: 3AIIUTHBIE KOCTIOMBI, 3alIUTHbIE KACKU WJIH OYKU U

T.II.

2) euscyuiuecs mamtunovl U MEXaHu3movl RPOU3B00CHEEHHO20 000PY00BAHUA
(6 m.u. 2py3onoovemmnie)

CKOpOCTh JBWXEHHUSI AaBTOTPAHCIOPTA, MO CTPOUTEIBHOM IMIIOMIAJIKE U
BOJIM3M MECT MTPOU3BOJICTBA pabOT HE IOJIKHBI ITpeBbIIaTh 10 KM/4ac Ha MPSIMBIX
ydacTKax M 5 KM/4ac Ha IOBOPOTax.

JIBrKyIIMecss 4acTH MPOU3BOACTBEHHOTO O0OPYIOBaHUSA, SIBISIOLIMECS
BO3MOXXHBIM HCTOYHHUKOM TPaBMOOIACHOCTHU, JOJKHBI OBITh OTPa’kIEHBI HIIU
pacnoyiokKEeHbl TaK, YTOObI HMCKJIIOYadach BO3MOXKHOCTb MPUKACAHUS K HUM
paloTaronero WiM HCIOJb30BaHbl JPYrHe CpeACTBa (HANpuUMEp, IBYPYUHOE
yIpaBJICHKE ), TPEAOTBPALIAIOLINE TPABMUPOBAHHUE.

[Tepemenienue, ycraHoBKa U paboTa MalllvH BOJIM3U BBIEMOK, TpPaHIIEH U
KOTJIOBAaHOB pa3pelIaeTcs TOJIbKO 3a IMpeesiaMy PU3Mbl OOpYIIEHUS TPYHTA.

Jiist mpoe3aa CTpOUTENbHOM TEXHUKH Yepe3 IEUCTBYIONINE TPYOOPOBOIbI
U JpYyrue MOA3€MHbIE KOMMYHUKALIMM IPETYCMOTPEHO YCTPOMCTBO IMEPEE3IOB,
o0ecrneunBaroIMX UX COXPAHHOCTh U 0€30MacHYIO HKCILTyaTaIHIo.

9.3 Dkosoruyeckas 0€30MaACHOCTh

[Ipy BBIMOJIHEHUH BCEX CTPOUTEIbHO-MOHTAXXHBIX pabOT HEOOXOAMMO
CTpOro coOJ0JaTh TPeOOBaHUS 3alIMTbl OKPYXKAIOUIEH MNPUPOJHON Cpesbl,
COXpaHEHHUs1 €€ YCTOMYMBOIO HKOJOTMYECKOTO PABHOBECHS M HE HapylIaTh
YCIIOBUSI 3€MIJICTIONIB30BAHUSI, YCTAaHOBJIEHHBIE 3aKOHOAATEILCTBOM OO0 OXpaHe

IPUPOJIBI.
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1) Bo3zoeiicmeue na ammocghepy

[Ipu mpoBeaeHuM pemMoHTa B arMmochepy NOMaaaroT mnapsl HEPTH U
He(PTENPOAYKTOB OCOOCHHO CHJIBHO MPU 000pYyI0BaHUU BPEMEHHOTO ambapa.

2) Bo3zoeitcmeue na cuopocghepy

[Ipu npoBeneHUM pPEMOHTAa MO E€CTECTBEHHBIM BOJOCTOKaM B BOJIHbBIC
00BEKTHI MOTYT TOMNACTh 3arps3HSIONINE BEIIeCTBa ¢ pabOTaromeld TEXHUKH.
HeoOxoauMO HCKIIOUUTH CIUMB OTpaOOTAaHHOTO Macia, pa3iuB Toproye-
CMa30YHBIX MaTEpPHAIOB, MOWKY MEXaHW3MOB W AaBTOTPAHCIOPTa B
HEYCTAHOBJICHHBIX JIJIS1 3TOTO MECTax U T. II.

Hedtp m HedTenpomyKThl OKa3bIBAIOT BIUSHWE HA MPUPOJHBIE BOJbI.
HecmoTps Ha HU3KYIO PaCTBOPUMOCTH B BOJIE, HEOOIBIIIOTO KOJIUYECTBA HEPTH
JIOCTAaTOYHO, YTOOBI PE3KO YXYAIIMIIOCh KaueCcTBO BO/bL. B Bosie He(TenpoayKTh
MOTYT TMOJBEPrarbCcsi OJAHOMY H3 CIEAYIOIIHUX MPOIECCOB: ACCUMMIISIIUU
BOJAHBIMH OpTraHM3MaMH, T[OBTOPHOM CEIUMEHTAllUd, HSMYJIbIUPOBAHHMIO,
00pa3zoBaHKIO HEQTAHBIX arPeraToB, OKUCICHUIO, PACTBOPEHHUIO U UCTIAPEHUIO.
3) Bo3oeiicmeue na numocgepy

[Ipu BBINOJHEHUN PEMOHTHBIX pabOT BO3MOKHO MOMAaHUE HA MTOYBY
3arps3HSIONIMX BEIIECTB ¢ paboTarolIe TeXHUKU U 00opynoBanus. Ha Bcex
ATamax peMOHTa MarucTPaIbHOTrO HEPTEIPOBOIa HEOOXOIUMO BBITIONHSATD

MEpOTPUATHS, KOTOPbIE IPEIOTBPAIIAIOT CJIEIYIOUIUE TPOLECCHI:

— TIIOABJICHHUC HC6HaFOHpI/I}ITHLIX OPO3HMOHHBIX IMPOICCCOB;
— 3arpsA3HCHUEC TCPPUTOPHUHU PA3IIMIYHBIMH OTXOJaMHU,

— 3aropaHue TOp(b}IHI/IKOB 1 €CTECTBEHHOM PACTUTCIILHOCTH.
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Haubonee onmacHbl MpH MonajgaHuy Ha MOYBY TsDKENble (ppakuuu HETU.
OnHM yXyAmaioT BOJHO-(DU3HUECKHUE CBOMCTBA MOYB U3-3a LIEMEHTAI[UHN TOPOBOTO
MOYBEHHOTO TpocTpaHcTBa. [lonaganne mapaduHOBON HEe(TH B TOUBY BEACT K
HapYyIICHUIO BIarooOMeHa MOYBbI Ha JOATUN cpoK. OHU OMACHBI JUIs TOYBbI, TAK
KaK, IMesl HU3KYIO TeMIIepaTypy 3aCThIBaHUS, OHU TPOYHO 3aKYMIOPHUBAIOT MOPHI
¥ KaHaJbl MOYBHI, IO KOTOPHIM MPOUCXOAUT OOMEH BEIIECTB MEXKAY MOYBON U
COTIpeebHBIMU CPElaMHu.

3awuma ammocghepoi. C 11€71bI0 CHUKSHUSI KOJIMYECTBA UCTIApEHU HePTH
C TOBEPXHOCTH BPEMEHHOro ambapa €ro TMOBEPXHOCTb MOKPHIBAIOT
CHEIHAIbHBIMH XUMHUYECKUMH COCTaBaMH, KOTOpPbIE 3HAUUTENBHO COKpAILIAlOT
BpeJIHbIE BEIOPOCHI B aTMOcdepy.

Tak >xe, 3HAUUTENHLHO CHU3HUTH BHIOPOCHI MapoB HePpTH U HEPTEMPOIYKTOB B
atMocepy TO3BOJIUT CHIDKEHHE TEMIIEpaTypbl MPOAYKTAa H yIydlleHHAs
repMeTHu3alns EMKOCTeH XpaHeHHS.

3awuma cudpocghepui. 1 BOCCTAaHOBICHHS CYIIIECTBOBABILIEH 710 Havyasia
BBITIOJTHEHHUSI PEMOHTHBIX pPa0OT CHCTEMBI MECTHOTO BOJOCTOKA CIEAyeT
o0ecrnevnTh pacyUCTKY JIO)KOWH BPEMEHHOT'O CTOKA, PyCes BOJIOTOKOB OT TPYHTAa,
MOTAaBIIETO B HUX BO BpeMs MPOBEICHUS 3eMJISTHBIX padoT. 3amperaercs
CTAJIKMBATh TPYHT B PYCIIO PEKH MPH IUIAHUPOBKE OEPETOBBIX OTKOCOB.

[Tpu 06opyaoBaHUM BPEMEHHOTO TOPOJKA U OCHAILIEHUU YYaCTKOB paboT
CleyeT TMpeayCMaTphBaTh CIEIUANBHBIE 30HBI JJIA 3alpaBKH, TEXHHUYECKOTO
oOCnmy’>)KMBaHUSI, PEMOHTA MAIlMH W MEXaHW3MOB, a TakKKe OCHaIaTh HUX
eMKOCTSIMH JJii cOopa OTpaOOTaHHBIX TOPIOYE-CMa304YHBIX MAaTEpUajoB U
WHBEHTApHBIMH KOHTEHHEpaMH JUIi CTPOUTENBHBIX U OBITOBBIX OTXOJOB.
Heo0xo1uMo HCKITIOUNTH TONaJaHue HEOUUILIEHHBIX CTOKOB B BOJIOEMBI.

B cnyuae mnonamaHus HePTENpoayKTa B BOJOEMBI MPUMEHSIOTCS

HedTecOOpUIMKU, COPOESHTHI, OOHOBBIC 3arPaAXKICHHUS.
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3awuma numocghepvi. Ha mepuwon mnpoBeneHuss pabOT MO PEMOHTY
MarucTpajJibHOro  HedTempoBoda, Mpoe3n K  JAePEeKTHbIM  ydacTKam
MPElyCMaTPUBAETCA MO BPEMEHHBIM IOIBE3AHBIM JIOpOraM C YCTPOMCTBOM
nepee3IoB B MECTax MEePEeCeUCHUs! ICUCTBYIOMMX MOA3EMHBIX HE(PTEITPOBOIOB.
Bce peMoHTHBIE pabOTHI JIOKHBI MPOBOAUTHCA HCKIIOYUTEIBLHO B Ipeseax
OTBEJICHHOW TOJIOCHI JIJISI YMEHBIICHHUsS yiiepOa, HAHOCHMOIO OKpYKarolleu
IIPUPOJIHOU Cpele.

I[lo oxoHyaHun Bcex pabOT HEOOXOJUMO TIOJHOCTBIO  BBIBE3TH
MPOU3BOJICTBEHHBIE OTXO/IbI (METAIIIONOM, U30JISIIUOHHBIE MATEPHUAIIBI U T. 1.) U
BOCCTAHOBUThH HApYIICHHBIA penbed MecTHOCTH. [lo OKOHYaHWIO PEMOHTHBIX
paboT BHOCATCS yIOOpEHUs, WU3BECTH, MPOU3BOIUTCS PBHIXJICHHE TOYBBI, IS
YIIYYIIICHHS TOCTYTa KUCIOPO/1a U OKUCTICHUS He()TH U HE(DTETIPOTYKTOB.

[IpoexkTHOM NOKYMEHTAMENW MPEAIaracTcsi MPOBEACHUE IKOJIOTUYECKOTO
MOHHUTOPHMHIA 1O Hayajga PEMOHTAa, BO BpPEMs €ro, M IOCIE 3aBEPUICHUS
PEMOHTHBIX paboT. MOHUTOPUHT HaIpaBieH Ha MOJy4YeHHWe HHQPOpPMAIUU O

(haKTUYECKOM COCTOSIHUM KOMIIOHEHTOB MPUPOIHOM CPEJIbl.

9.4 be3onacHOCTH B Ype3BbIYANWHBIX CHTYallUAX
[Tpn mpoBeneHUM pabOT MO PEMOHTY MAruCTPajJbHOTO HEPTENPOBOJA MOTYT

MIPOU30UTH PA3IMYHBIE YPE3BBIUANHBIC CUTYAIUN:

— omuOOYHbIe NEWUCTBUS IMEpCOHaja MPU MPOBEIECHUH PEMOHTHBIX padorT,
HecoOII0IeHNE OUYEpETHOCTH OMEepPATUBHBIX MEPEeKITIOYEHU N
TpyOOIIPOBOJIOB U 3alIOPHOM apMaTyphl U Ip;

— OTKa3 MpuOOPOB KOHTPOJISI U CUTHATTU3ALIUY;

— TOPBIB TPYOOIIPOBOA MPH €T0 MOABEME;

— B3pbIB WIHM BO3ropaHue napoB HePpTH U HePTENPOAYKTOB;

— paspylueHue HepTernpoBoa;

— INaACHUC aBTOKpaHa B KOTJIOBAH.
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JI71s1 NCKIIFOYEHM ST BOSHUKHOBEHHUSI ABAPUMHBIX CUTYallui PEKOMEHYETCS:

CBOEBPEMEHHO MPOBOAUTH MIIAHOBO-NPEYIPEAUTEIbHBIE PEMOHTHI;
3aMpPeTUTh OCTABIISITH OTKPHITOM 3aMOPHYIO apMaTypy Ha HepabOTaroIemM
He(TENPOAYKTOIIPOBO/IE;

UCIIOJIHUTENIEH paboT 00s13aTeIbHO O03HAKOMHUTH C IpPaBUJIAMH BEICHMS

pabot B oxpanHoit 30H¢ MH

MCpOHpI/IHTI/I}I n COCTaB aBaprIHBIX CpCaACTB i JIMKBUIALIUHU

BO3MOXKHOTO  aBapUWHOTO pa3iauBa HeOTU TODKHBI  COOTBETCTBOBATH

cymectBytomeMy «llnany mo JHMKBUIAMK BO3MOKHBIX aBapuil Ha JIMHEHHOM

YaCTH MarucTpaibHbIX HEQTEPOLYKTOIPOBOIOBY.

B ciyuae noBpexaenust HehTenpoAyKTOIIPOBOAA UM MIPU OOHAPYKEHUU

BBIX0/1a HE()THU TIPH BHITIOJTHEHUU PA0OT PYKOBOJUTEINh padOT 00sI3aH:

PEKpPaTUTh Bce pabOThI B OXpPaHHON 30HE HE(PTENPOAYKTOIIPOBOIA;
3araymuTh Bce paboTaolre MEXaHU3Mbl B 30HE aBapuH;

BBIBECTH NIEPCOHAN U3 30HBI aBapUHU U OPTaHU30BaTh OXPaHy 30HbI aBapuu
JUISL IPEAOTBPALEHUS JOCTYNa NOCTOPOHHHUX JIHLL;

OTBECTH TEXHUYECKHE CpEACTBAa Ha O€30IacCHOE PACCTOSHUE BHE 30HBI
aBapuu;

u3BecTUTh nucnerdepa PHY aBapuu;

OrpaiTh MECTO aBapUM aBAPUITHBIMU 3HaKaMH, (hJIakKKamH;

70 TPHUOBITHS HAa MECTO aBapuu PYKOBOAMTENS aBapHHON Opurajsl
JIEVCTBOBATh COTJIACHO OmepatuBHOM vactu «llmana mo nukBHUmanuu
BO3MOXHBIX aBapuit Ha JIH MHIIII»;

N0 MpHUOBITUM Ha MECTO aBapvM PYKOBOAMTENS aBapUiHON Opurajsl
BBINIOJIHATE €Tr0  pacnopsikeHus corjacHo «llmany mno JswmxBupanuu

BO3MO>KHBIX aBapuil Ha JIU MHIIID».
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3AK/IIOYEHUE

B mporiecce skcrutyaTalui MarucTpajibHBIX HE(TENpPOBOJOB 3a4acTyio
UMEIOT MECTO pa3iMyYHbIE BHUJBl JAEPEKTOB, KOTOpbIE TPEOYIOT CKOpEHIlero
ycTpaHeHus: s Oe3omacHOi paboThl HedTenpoBojaa, MOITOMY PEMOHT
MarucTpaJbHbIX  HE(TENPOBOJOB  SBISIETCS  AKTyaJbHBIM  IPOLIECCOM,
TpeOyIOIIMM HCII0Ib30BaHUE Ha00JIee BHITOAHBIX M0 TEXHUKO-9KOHOMUYECKUM
II0OKA3aTeJsIM METOJIOB PEMOHTA U PEMOHTHBIX KOHCTPYKLIUM.

[IpaBuiIbHO BBIOpAHHBIM METOJ PEMOHTA U BUJ PEMOHTHOW KOHCTPYKLIUU
B 3aBUCUMOCTH OT CTENEHH, [apaMeTpoB U pPAcIoJOXKeHHs aedexTa
He(TEnpoBO/Ia, MO3BOJISIET HE TOJIBKO MPOJUIUTh €0 CPOK CIIYKObI, HO U OBITh
3((HEKTUBHBIM C TOUKH 3PEHUS SKOHOMUYECKOM IMOTUTUKH KOMITaHUU.

B mporuecce BbIMONIHEHUSI TaHHOM pabOThl ONMUpPasiCh Ha PYKOBOJSILUE
JOKYMEHTBI, 51 MPOAaHAIM3UPOBAJI PA3IUYHBIE BUABI PEMOHTHBIX KOHCTPYKLUH,
UCITIOJIb3yeMbI€ JIsl yCTpaHEeHUsl Ae(EKTOB Ha MaruCTpaJIbHbIX HEPTEIPOBOIAX.

B xome cpaBHEHHs BUAOB PEMOHTHBIX KOHCTPYKLIIMM MOKHO CHENaTh
BBIBOJI, 4YTO HauOoliee ONTUMANbHOW SIBISIETCS KOMIIO3UTHO-MY(TOBas
texHonorusa (KMT). Tak kak 0Opu HUCHOJIB30BAaHUU JTAHHOM TEXHOJIOTHUU
YBEJIMYMBAECTCS 0€30MaCHOCTh MPOBEJICHUS PEMOHTA, MOCKOJBKY B IPOIECCE
ycraHoBku KMT He Tpebyercs UCHOJb30BaHUE CBApOYHBIX padoOT Ha
NOBEPXHOCTU TPYyOONpOBOJa, a TaK e IOPAIKOM CHI)KEHa CTOMMOCTh
IIPOBEJICHHS] CAMOT'0 PEMOHTA U TPYAOEMKOCTh paboT. OnHaKO HEe 00OILIOCh U
0e3 HemocTaTtkoB, Mo TexHosoruu ycraHoBku KMT tpebyetcst onpeneneHHas
TEeMIepaTypa IepeKaunuBaeMoro He(TenpoAyKTa M TeMmIeparypa caMmoi

okpyxatomei cpensl ( 3-25 °C)

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke
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CaMoil HU3KOW C TOYKM 3peHUsA dPPEKTUBHOCTH MPOBEACHHUS PEMOHTA
OKa3zaJcs MeTo/ OaHAaKUPOBAaHUSA, TaK KaK JaHHBIA METOJ] UCTIONb3YETCs HE NS
Ka)K70ro BuAa AeEeKTa, a TaK )K€ OTCYTCTBYET BO3MOKHOCTh €I0 UCIIOJIb30BaHUS
B CJIy4ae aBapUIHBIX yTEUeK U PEMOHTa AePEKTOB OOJIBLION MPOTAKEHHOCTHIO.

W3 BBIIIECKAa3aHHOTO MOKHO IOJIBECTU UTOT, YTO YCTpaHEHHUE Ne(PEKTOB
METOJIOM IPUMEHEHUS PEMOHTHBIX KOHCTPYKLMH NOCTaTOYHO 3(()EKTUBHBIN,
KaK C TOYKHU 3pEHHUS TPYNOEMKOCTH, TaK M C TOYKU 3PEHHUS] CTOMMOCTHU
IPOBEJEHUS padoT. OnHako, HE Bcerjga MOYKHO MCIOJIb30BaTh PEMOHTHBIE
KOHCTPYKLUHU, HAIpUMEpP, MPU HEMPUEMIIEMOM CYKEHHH MPOXOAHOTO CEUCHUS
He(TenpoBoAa, a TaK e NpPU OTCYTCTBUM BO3MOXKHOCTH OOECIEUUTh
HE0OXO0IMMOE BOCCTaHOBJIEHHE He(pTenpoBo1a corjacHo TpedoBanusM Pl u 1.1.,
NPUMEHSIOT CIIOCO0 YCTpaHEeHUs Je(EKTOB IMyTEM BBIPE3KH «KATYILIKI.

B kadectBe paccMaTpuBaeMoro o0ObeKTa ObUI B3AT MarucTpalbHbBIN
HedrenpoBon «Boctounas Cubupp — Tuxwmii oxean», yyactoxk HIIC-19 —
HIIC-20 PHY «Hepronrpunckoey, ObUT MPOBEEH €ro pacyeT Ha MPOYHOCTh U
YCTOMYHMBOCTh. A TakK K€ pacCYMTAHBl TEOMETPUYECKHE TTapaMeTpbl PEMOHTHON
mydTol [11 1 HEOOX0IMMOE KOTMUYECTBO T€PMETHKA U KOMIIO3UTHOTO COCTaBa JJIst
e ycTaHOBKH. B pe3yibTare moMydeHHBIX JTaHHBIX MPOYHOCTh U YCTOMUHUBOCTH

paccMaTpuBacMoOro MaruCTpajlbHOIro HC(l)TCHpOBOJIa MMOATBCPANIIACE.

Jlucm

3aknoyeHue

U3m.

Jlucm Ne dokym. Moodnucek |Jama




CIIMCOK JIMTEPATYPBI

1. P-23.040.00-KTH-090-07 ¢ u3m. Ne 1-5 Knaccudukauus nedektoB u
METOAbl  peMoHTa JedexkToB u  AePEeKTHBIX CEKIU  JeHCTBYIOLIUX
MarucTpaJbHbIX HEPTETPOBOIOB.

2. ledexTsl [DJIEKTPOHHBII pecypc] — Pexum JOCTyTa:
http://doidpo.rusoil.net/storage/diagnostics%20equipment/teor/t1-2.htm.  Jlara
obparmenus: 20.05.2018.

3.PJ1-19.100.00-KTH-192-10 [IpaBuna TEXHUYECKOUN JTAArHOCTUKU
HE(PTENPOBOIOB MPU MPUEMKE MOCIIE CTPOUTENHCTBA U B ITPOIIECCE IKCIITyaTaIlluu
(c u3amenenusamu Ne 1, 2).

4.PJ1-23.040.00-KTH-140-11 Metoas! peMoHTa 1e()EeKTOB U Je(PEKTHBIX CEKIIHI
JEHCTBYIOIUX MarucTpajibHBIX HEPTEIPOBOJOB U HEYTEMPOIYKTOIIPOBOIOB.

5. P/1-23.040.00-KTH-201-17 MaructpaibHbiii TpyOOTPOBOAHBIA TPAHCIIOPT
HehpT W  HePpTenpoaykTOB. TexHoyoruss peMoHTa TpyOONpOBOIOB C
MPUMEHEHUEM PEMOHTHBIX KOHCTPYKIIHHM.

6. CHull 2.05.06-85* CtpoutenbHble HOPMBI M TpaBuiia. MarucTtpaiabHble
TPyOOTIPOBOIBI

7.  PIO-19.100.00-KTH-001-10  Hepaspymatromuidi  KOHTPOJIb  CBapHBIX
COETMHEHU MPU CTPOUTEITHCTBE M PEMOHTE MaruCTPAIbHBIX HE(TEIPOBOIOB.

8. Jlucun 10.B., Comenko A.E. TexHomorun MmaructpaibHOTO He(DTETPOBOTHOTO
tpancnopta Poccun. — M.: OOO «M3narensckuii nom Hegpay, 2013 r., c. 40-45,
160 — 180.

9. Fletcher S. US Senate ready to act on pipeline safety/Oil & Gas Journal.
Feb.5.2010. p.58-60.

10. MydTa PCM [Dnektponnsiii pecypc] — Pexxum nocryma:
http://studopedia.ru/6_93712 mufta-rsm.html. /lata o6pamenus: 12.05.2018.

TC BCTO memodom ycmaHO8KU PeMOHMHbIX KOHCMPYKYUU

TexHonoeausi npoeedeHUFr aeapuﬁHo-eoccmaHoeumeanblx pa6om Ha y4acmke

Usm. | Jlucm Ne dokym. loodnuck I.ﬂama

Pa3spab. Jloeaues A.M. Jlum. Jluem Jlucmos
Pyk0600. Capyes A.Jl. [ | 113 115
Kowncynbm. Cniucok numepamypbi

Pyk-nb OOrM| BpycHuk O.B. HU Ty 2p. 266A




11. Konyc [Onektponnsii pecypc] — Pexum pmoctyma: http:/pso-

ngd.com/muftyukmt/article post/mufta-ukm. /lata o6pamenus: 12.05.2018

12.  AxTHCBUI [OnmekTpoHHBIE  pecypc] —  Pexum  joctyma:
http://psongd.com/products/article post/skm-antisvishch. Jlata oOpamienus:
20.05.2018

13. T'ymepo A.I., AsmeroB X.A., T'ymepoB P.C, Bexkmreitn M.I.
ABapUiHOBOCCTAaHOBUTEIBHBIM PEMOHT MaructTpaibHbeix HedTenpoBoaos / Ilox
pea. A.I'. I'ymeposa. — M.: OOO «Henpa-busznecuentpy, 1998 r., c. 23-25.

14. OP-19.100.00-KTH-010.10 «Ilopsimok mnpoBeAeHUs IONOJHUTEIHLHOIO
Ne(EKTOCKOMMMYECKOTO  KOHTposs  J1e(deKToB  TpyOd  MarucTpajbHBIX
TpyOOIIPOBOIOBY

15. PH-23.040.01-KTH-108-10 «Texnomorust mpoBeaeHuss padboT 1O
KOMIIO3UTHOMY(TOBOMY PEMOHTY MAaruCTPaIbHBIX TPYOOIIPOBOIOBY.

16. ®enepanbublii 3ak0H Ne 7-D3 O06 oxpaHe OKpPYKaIOIIEH Cpeibl.

17. ®enepanbubiii 3akoH OT 21.07.1997 r. Ne 116-®3 (pea. Ot 29.07.2018) «O
IPOMBIIIJIEHHON 0€30MacCHOCTH OMACHBIX MTPOU3BOJCTBEHHBIX 0OHEKTOB)

18. HPB-76/87 HopMbl paaraiimoHHON O€3011aCHOCTH.

19. CHulI 11-12-77 HopMbl IpOEKTUPOBAHUS. 3alUTa OT IIyMa.

20. TIb 08-624-03. IlIpaBuna ©Oe3omacHOCTM B HePTIHOW U Tra30BOM

npoMblIeHHOCTH. — M.: ['octexHanzop Poccun, 2003.

21.TH 2.2.5.1313-03. IIpenensHo nonyctumble koHueHTpauuu (ITK) Bpennbix
BEIIECTB B BO3/lyXe paboyeit 30Hb1. — B3amen I'H 2.2.5.686-98; Been. 2003.06.15.
— M.: Munzapas Poccun, 2006.

22. OP-15.00-45.21.30-KTH-003-1-01 PernmameHT opraHuzanuu MpOU3BOJICTBA
PEMOHTHBIX ¥  CTPOUTENBHBIX pPabOT Ha OO0BEKTaX  MarucTpalbHBIX
He(TenpoBOAOB.

23.0OP-13.100.00-KTH-082-18 «Ilopsiaok opraHu3aiy OrHEBBIX, FA300IaCHBIX,
PEMOHTHBIX U IPYTUX PAOOT MOBBIIIICHHON ONMACHOCTH Ha 00BEKTaX OpTaHU3aIUN

cuctembl « TpaHcHEPTHE».

U3m.

Jlucm

Ne dokym.

lodnuck

[lama

Cnucok nnumepamypebl

Jlucm

114




24.

OO1ue 3proHoMuYecKre TpeOoBaHusl.

25.
26.

I'OCT 12.2.033-78 CCBT. Pabouee mecTo mipu BBITIOJIHEHHH PabOT CTOA.

I'OCT 12.1.003-2014 CCBT. lym. Ob6mue TpeboBanwsi 6€30MacHOCTH.
CIT 52.13330.2016 EcrtecTtBeHHOE

N HCKYCCTBCHHOC

AxryanusupoBanHas pefakuus CHull 23-05-95*

27.
TpeOOBaHUsI K BO3AYXYy paboyeit 30HBI.
28. TOCT 12.1.012-90 CCBT. Bubparmonnas 6oae3ub. O01111e TpeOOBaHUS.

29.

I'oCT

12.1.005-88

Oo0ume

OCBEIIIECHUE.

CaAaHUTAPHO-TUTUCHUYCCKHUC

I'OCT 12.1.030-81 CCBT. DnexkTpo6e301acHOCTb. 3alMTHOE 3a3eMJICHUE,

3aHyJICHUE.

30.

I'OCT 12.1.008-76 CCBT. bwuomornyeckass 0€30I1aCHOCTb.

TpeOOBaHUs

I'OCT 12.2.003-91 CCBT. OGopynoBanue mpousBojacTBeHHOE. OOIIHe

31.

TpeboBaHUs O€30MACHOCTH.

32.

I'OCT 12.1.038-82 CCBT. Dnexrpobe3omacHocTs. [IpenaensHo

JOIyCTUMBIE YPOBHH HANPSKEHU TPUKOCHOBEHHUS U TOKOB.

OO0uue

U3m.

Jlucm

Ne dokym.

lodnuck

[lama

Cnucok nnumepamypebl

Jlucm

115




	ВВЕДЕНИЕ0 15
	ЛИТЕРАТУРНЫЙ ОБЗОР017
	1. ДЕФЕКТЫ МАГИСТРАЛЬНЫХ НЕФТЕПРОВОДОВ 019
	1.1 Дефекты определенного вида на участке секции 020
	1.2 Комбинированные дефекты 025
	1.3 Дефекты определенного вида в области сварных швов 0......... 26
	1.4 Дефекты секций с двумя и более ремонтными конструкциями 027

	2. ДИАГНОСТИКА МАГИСТРАЛЬНЫХ НЕФТЕПРОВОДОВ 028
	2.1 Подготовка линейной части 028
	2.1.1 Очистка нефтепровода 030
	2.1.2 Требования к установке маркерных пунктов во время пропуска ВИП031

	2.2 Диагностика нефтепровода 032

	3. ПРОВЕДЕНИЕ ДОПОЛНИТЕЛЬНОГО ДЕФЕКТОСКОПИЧЕСКОГО КОНТРОЛЯ 040
	4. МЕТОДЫ РЕМОНТА ДЕФЕКТНЫХ СЕКЦИЙ МАГИСТРАЛЬНОГО НЕФТЕПРОВОДА 044
	5. РЕМОНТНЫЕ КОНСТРУКЦИИ048
	5.1 Муфты композитные 048
	5.2 Муфты обжимные приварные 050
	5.3  Муфты необжимные приварные (временные) 050
	5.4 Галтельные муфты 052
	5.5  Патрубки 054
	5.6 Муфтовые тройники 055
	5.7  Чопы герметизирующие 056
	5.8 Требования к проведению ремонта и ремонтным конструкциям057
	5.9  Обзор современных ремонтных конструкций 060
	5.10 Cравнение технологий ремонта методом установки муфт063

	6. РАСЧЕТНАЯ ЧАСТЬ 065
	6.1 Расчет толщины стенки трубы 065
	6.2 Расчет на прочность и устойчивость трубопровода 067
	6.3 Расчет геометрических параметров ремонтной муфты 072
	6.4 Расчет необходимого количества герметика и композитного состава 073

	7. ТЕХНОЛОГИЧЕСКАЯ ЧАСТЬ 074
	7.1 Общая часть 074
	7.2 Технические решения и характеристика ремонтируемого дефекта 076
	7.3 Организационно-технологическая схема подготовки и организации строительства 077
	7.4 Методы производства работ 080
	7.4.1 Подготовительные работы 080
	7.4.2 Установка муфты П1 на трубопровод 083


	8. ФИНАНСОВЫЙ МЕНЕДЖМЕНТ, РЕСУРСОЭФФЕКТИВНОСТЬ И РЕСУРСОСБЕРЕЖЕНИЕ 090
	8.1 Сметная стоимость выполнения работ при установке муфты по композитно-муфтовой технологии090
	8.2 Расчет количества спецтехники и оборудования 091

	9. СОЦИАЛЬНАЯ ОТВЕТСТВЕННОСТЬ 098
	9.1 Правовые и организационные вопросы обеспечения безопасности 099
	9.1.1  Специальные правовые нормы трудового законодательства 099
	9.1.2 Организационные мероприятия при компоновке рабочей зоны 0100

	9.2 Производственная безопасность0101
	9.2.1 Анализ опасных и вредных производственных факторов0103
	9.2.2 Обоснование мероприятий по снижению уровней воздействия опасных и вредных факторов0105

	9.3 Экологическая безопасность 0106
	9.4 Безопасность в чрезвычайных ситуациях 0109

	ЗАКЛЮЧЕНИЕ 0111
	СПИСОК ЛИТЕРАТУРЫ 0113

