TOMSK TOMCKMNN
POLYTECHNIC NOJIMTEXHUYECKUI
UNIVERSITY INIM YHVBEPCUTET

MWHMCTEPCTBO HayKK 1 Bbiclero obpasoBaHua Poccninickoin Oegepauun
bepepanbHoe rocygapcTBEHHOE aBTOHOMHOE
obpaszoBaTesibHOe yupexkaeHue BbicLiero obpasoBaHus
«HaLoHanbHbIN nccnefoBaTenbCKnin TOMCKUIA MOANTEXHUYECKNA YyHUBEepcuTeT» (TITY)

WuxenepHas mkona npupoaHbix pecypcos (MUIITIP)

Hamnpagsnenue noaroroku (cnenuansHocTs) 21.03.01 «HedrerazoBoe nemno»

[Ipodunb «DkcmayaTauus U 00CIyKUBaHKE 00BLEKTOB TPAHCHOPTA M XpaHeHus: HedTH, ra3a U IPOIYKTOB IIEpEPAOOTKI
Ortnenenne HeTEra30BOIO JI€Ia

BAKAJIABPCKASA PABOTA

Tema padoTbl
«Opranmzanus 1 o0ecriedeHue peMOHTHO—BOCCTAHOBHUTENILHBIX Pa0OT He(hTENPOBO/Ia B YCIOBHUSIX TOPHOM

MCECTHOCTHU»
VIIK 622.692.4-049.32(23.0)
CrygeHT
I'pynna PUO Moanmuce Jara
3-2B8CA Temenko H.U.
PykoBogureins
JloKHOCTH [2%(0] Y4eHasi cTeneHb, 3BaHNe Hoanuch JlaTta
Houent (OH/, UIIIIP) Bbypkos B.II. K.T.H. JIOUEHT
KOHCVYJIBTAHTHI:
Ilo pa3neny «®HHAHCOBBIN MEHEIHKMEHT, pecypcod(h(HEeKTUBHOCTh U PeCypCoCcOEpeKeHIE»
JloKHOCTH (2% (0] Y4eHasi cTeneHb, 3BaHNe Hoanuch JlaTa
Houent (OCT'H, LLIBUIT) brikosa T.B. K.J.H.
[To pazneny «CormanpHasi OTBETCTBEHHOCTE)
Jlo/zkHOCTH DOUO Y4eHas cTeneHb, 3BaHNe Iloanuch JlaTa
c.. OO/ LITTNIT I'ynses M.B. -
JONMYCTUTD K BAHIUTE:
PykoBoautens OOIT [01% (0] Yuenas crenenb, 3BaHue TMoanuch JaTa
OHJ[ ULUITP Bbpycuauk O.B. K.IL.H, JOLIEHT

Tomck — 2022r.



TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA ITPOI'PAMMbI BAKAJTIABPUATA

Inanupyemvie pe3yiomamol 06yuenus

Koo Pezynomam o6yuenus Tpebosanus PIOC,
pesyrsmama (8bINYCKHUK Q0JIJICEH OblMb 20MO08) Kpumepues u/un
3aurmepecoB8aHHblX CIMOPOH
B coomeemcmeuu C YJHUgsepcailbHbvimu, 06menpotpeccuonaﬂbnbtmu u np0(ﬁeccuouaﬂbubtmu
Komnemenyuiamu
Oo0mue no HanpapaeHuo noaArorosky 21.03.01 «Hedrerazosoe geno»
[IpumensTH 6a30BBIE €CTECTBEHHOHAYYHBIE,
COLIMATTBbHO-3KOHOMHUYECKUE, IIPABOBBIE U Tpebosanus PI'OC BO,
cIrenMaabHbIC 3HAHMS B 001acTH He(PTera3oBoro CYOC TIIY (VK-1, VK-2,

Pl JieJ1a, CaMOCTOSITEBHO YUUTHCS M HENPEPHIBHO sgi g fg;BgIgléA]zgé{%z)
MOBBIIATH KBATM(UKAIIUIO B TCUCHUE BCETO TIEPHUO/Ia gi). e el i
po(heCCUOHATBHON IEeATENbHOCTH
Pemats npodeccuonanpHble HHKEHEPHBIC 337a91 Ha
OCHOBE MH(POPMALMOHHOI U 6nbnnorpaduieckoin Tpe6osanus PIOC BO,

P2 KYJIBTYPHI C IPUMEHEHUEM I/IH(I)OE)MaHI/IOHHO- CYOC TITV (VK-2, VK-3, VK-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U C YYECTOM 4, VK-5,VK-8, OIIK-2, OIIK-
OCHOBHBIX TpeboBaHUH HH()OPMAIIMOHHON 6, OIIK-7).
0e30macHOCTH

6 obnacmu I’lpOuS@O@CWl6€HHO-m€XHO/Z02u'-t€CKOL7 desimenvbHocmu
Tpebosanus @PI'OC BO,
ITprMEHATH IPOLECCHBIM MOAXO0 B IPAKTHYECKOM CYOC TITV (VK-1, VK-2,

P3 JIeATEeITLHOCTH, COUYETATh TCOPHUIO U MPAKTUKY TIPH OIIK-2, OIIK-3, OIIK-5, ITK-
IKCILTyaTallM U 00CITY>KMBaHUU TEXHOJOTHUSCKOTO 1, IIK-2, IIK-3, IIK-6, IIK-
obopynoBanus He(pTErazoBbIX OOBEKTOB 7,IIK-8,IIK-9, IIK-10, IIK-

11).
O1eHUBAaTh PUCKH U OIIPENIEISATH MEPHI IO
obecrevyeHn o Oe30MaCHOCTH TEXHOJIOTHIECKAX Toebosamn GIOC BO
Npomneccos CVOC TITY (VK-8, OTIK-6,

P4 B IIPAKTUYECKOU JEATEIbHOCTH U IPUMEHSTH
MPUHLHIBI PAIHOHAIIBEHOTO UCTIOJIBb30BaHUS 1IR-12, TIK-13, 1IK-14, 11K~
MPUPOIHBIX PECYPCOB U 3aALUTHI OKPYKAIOIIEH 15).
cpelibl B He()Tera3oBOM MPOU3BOJICTBE

6 obnacmu opeaHu3a14u0HH0—ynpaeﬂqueCKoﬁ OdesimenbHoCmu
O¢pdhexTuBHO pabOTaTh MHANBUIYAIBHO U B
KOJIJIEKTUBE 110 MEXIUCUUILUIMHAPHONW TEMATHKE, Tpebosanus PIOC BO,
OpraHU30BBIBATh PA0OTY MEPBUYHBIX CYOC TNV (VK-3, VK-8,

P5 MPOU3BOACTBEHHBIX NOAPA3ACICHUN, UCIIOIb3YA OIIK-3, OIIK-7, I[IK-16,I1K-
IPHMHLKITEI MEHEDKMEHTA U yIIPABJICHUS 17, I1IK-18),

MIEPCOHAJIOM U 00eCTIeunBasi KOPIIOPATHBHBIC (EAC-4.2-h), (ABET-3d).
HUHTEPECHI
Y4acTBOBaTh B pa3pabOTKe OpraHU3aI[MOHHO- Tpebosarus PIOC BO,

P6 TEXHUYECKOW TOKYMEHTAIMH U BBINIOJIHATH 3a1aHust | CYOC TITV ( VK-2, OIIK-1,
B o0JyiacTH cepTrdHKaIuy HePTera3onpoMbBICIOBOTO | OIIK-2, OIIK-7, , ITK-19,
00opynoBaHus TIK20, T1K-21, IT1K-22).

6 obnacmu 3KCI’[€pMM€HmaﬂbHO-uCCﬂedO@amEﬂbCKOﬁ OdesmenbHocmu
[Tomydats, cucTeMaTH3UPOBATh HEOOXOIUMBIE
JTAHHBIE W MIPOBOJIUTH SKCIIEPUMEHTHI C Tpebosanus PI'OC BO,
HCIIOJIb30BAHUEM COBPEMEHHBIX METOJIOB CYOC TITy (YK-1, VK-2,

P7 MOJIEJIMPOBAaHMS U KOMIIBIOTEPHBIX TeXHONOTUN 11 | OlIK-4, OIIK-5, OIIK-6,
peLIeHUs] PacueTHO-aHAIMTHUECKUX 3a/1a4 B OOJIACTH | [TK-23, [IK-24, ITIK-25, I1K-
He)TEra3oBoro Jiena 26).

8 00acmu NPOEeKMHOU OessMeNbHOCIU
Hcnonr30BaTh cTaHAAPTHBIE NPOIPAMMHBIE Tpebosanus ®PIOC BO,

P8 CPEJICTBA [JIs COCTABJIEHHs IPOEKTHOM M paboueh u | CYOC TITY (VK-2, OIIK-3,
TEXHOJIOTHUYECKON JJOKYMEHTAIUU 00BEKTOB Oypenust | OITK-5, OIIK-6, I[TK-27, ITK-
HE(QTAHBIX M Fa30BBIX CKBAKUH, T00BIYH, COOpa, 28, I1K-29, I1K-30),




Tpebosanus OI'OC,

Koo Pezynomam obyuenus
pe3yrsmama (8611YCKHUK 004CEH DblMb 20MO8) Kpumepues u/un
3AUHMEPECOBAHHBIX CIMOPOH

IIOATOTOBKH, TPpaHCIIOPpTAa U XpaHCHUA (ABET-3C), (EAC-4.2-e).
YIJIEBOAOPOIOB

Mpoduap «Ixcmayaranusa u 00cay:KUBaHHE 00bEKTOB TPAHCIOPTA U XpaHeHUs HepTH, raza u

HPOJYKTOB MePepagoTKm»

ITpumeHsTH AUarHocTUYecKoe 000pyA0BaHUE AT Tpebosanus PI'OC BO,

P9 IPOBEIEHHUS TEXHUYECKOTO CYOC TI1Y (OIIK-4, OIIK-5,
auarsoctuposanusa 00bektos JIUMI™ u IMMH [IK-9,1IK-14), mpeGosatius

npogpeccuonanbHo2o
cmanoapma 19.016
"Cneyuanucm no
ouazHocmuKe IUHeUHoU
yacmu Ma2ucmpaitbHbIx
2a30npo600os".
BrLBiATE HEMCIPABHOCTH TPYOOIIPOBOJHOM Tpebosanus PIOC BO,

P10 apMaTypbl, Kamep Iycka u npuema BuyTpurpyousrx | CYOC TI1V (OIIK-5, OIIK-6,
YCTPOWCTB, Ipyroro o00py10Banus, 1IK-9, IIK-11), mpebosanus
ycranosaenHoro Ha JJUMI u JJIUMH npogeccuotansioo

cmanoapma 19.010
"Cneyuanucm no
MPAHCHOPMUPOSKeE No
mpybonpoeodam 2aza’.
OneHnBaTh pe3yabTaThl AUATHOCTHUYECKUX Tpebosanus PI'OC BO,
P11 CYOC TI1Y (OIIK-6, OIIK-1,

o0ciemoBaHmif, MOHUTOPUHTOB, TEXHHYECKUX
JTAHHBIX, TTOKa3aTellel IKCILTyaTaluil 00bEKTOB
JIUMT u JJUMH

1IK-4, IIK-7, [IK-13),
mpebosanus
npogeccuoHanbHo2o
cmanoapma 19.010
"Cneyuanucm no
MpaHcnopmuposKe no
mpybonpogodam 2aza".




TOMSK TOMCKUN
POLYTECHNIC NONMUTEXHUYECKUN
UNIVERSITY MMM YHUBEPCUTET

MuHK1CcTepCTBO HaykK 1 Bbicllero obpasosaHua Poccninickon Oepepaumm
depepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpasoBartenbHOe yupexaeHue Bbicluero obpasoBaHuna
«HaLoHanbHbIN nccnefoBaTenbCKni TOMCKUIA MONNTEXHUYECKNA YHUBEepcuTeT» (TIY)

HmkeHepHas IKoja IpupoaHsix pecypcos (UILITIP)

Hanpasnenue nmoarorosku (cnenuansHocts) 21.03.01 «Hedrerasoroe geno»

IIpoduias «IKcmayaTaus ¥ 00CIyKMBaHHE 00HEKTOB TPAHCIIOPTA M XpaHeHUs HE(TH, Ta3a M NPOJAYKTOB EPEPAOOTKIY
Ortnenenne HE(DTEra30BOro AeiIa

YTBEPXJIALO:
PykoBogurens OOIT OHJ] ULLIIP
Bypxkos B.I1.
(ITonmuce) (Mata) (®.1.0.)

3AJJAHUE
HA BbINIOJIHEHUE BbINYCKHOI KBaJM(PUKANMOHHOMH padoThl
B dopwme:
OakanaBpcKoi pabOTHI

Crynenty:

I'pynna ouo

3-2b8CA Teunenko Hukonait Uropesuu

Tema paboTsI:
«Opranmzanus 1 o0ecriedeHne peMOHTHO—BOCCTAHOBHUTENILHBIX paboT HeTEenpoBo/Ia B YCIOBHSIX TOPHON

MECTHOCTH
VYTBepkIeHa NpUKa30M AUPEKTOpa (JaTa, HOMEp) 15.02.2022 r. Ne46-45/c
Cpok cauu CTyI€HTOM BBIIIOJIHEHHOHN PaOOTHI: 10.06.2022 T.
TEXHUYECKOE 3AJAHMUE:
Hcxonnblie 1aHHBIE K padoTe [Honeonusiii nepexonq MH «Tenrus HoBopoccuick»

yepes p. bakanka 1476 km.

(HauMeHoBaHUe 06beKMA UCCIeO0BAHUS UNU NPOCKMUPOBAHUS,
nPoOU3B0OUMENLHOCHIL UL HASPY3KA; PEACUM Pabombl I[I/IaMeTp pr6OHpOBOI[a - 1020 MM TOJ'I]J_II/IHa CTCHKHU
(nenpepwigHblll, NEPUOOUYeCKUl, YUKIUYECKUll u m. d.), 8uo

CHIPbA UTU MAMEPUAT U30enUs; mpeboanus K npooyKmy, pr601‘1p030}1a - 14’2 MMHaBHeHHe B TPY6OHpOBO)Ie -
U30enUI0 U NPOYeccy; 0cobvle mpebosanus K 0COOEHHOCMAM 7,5 MlIla
@ynkyuonuposanus (FKcnayamayuu) 06vekma unu u0enus 6
naame 6e30NaAcHOCHIU SKCHLYAMAayuu, IUAHUA HA
OKPYHCAIOWYIO CPeOY, IHEP2O3AMPAMAM,; FIKOHOMUHECKUT
aHauz u m. 0.).




ITepedens nmoIeKAMMX HCCIIE0OBAHUIO,
MPOEKTHPOBAHMIO H Pa3padoTKe BONMPOCOB

(ananumuueckuii 0630p no IUMePAMypPHbIM UCTNOYHUKAM C
Yenvio BbIACHEH U, OOCHUICCHUN MUPOBOLU HAYKU MEXHUKU 8
paccmampusaemoti 061acmu; nOCMaHo8Ka 3a0ayu
UCced08aHus, NPOEKMUPOBAHU, KOHCIPYUPOBAHUSA,
cooepaicanie npoyedypsl UCCIO08AHUL, NPOEKMUPOBAHUSL,
KOHCMPYUpO8anusl; obcyxcoerue pesyibmamos 6blnoIHeHHOU
pabomvl; HaUMEHOBaHUE OONOTHUMETbHBIX PA30e08,
noonedcawux paspabomre; 3aKuoyeHue no pabome).

N3ydyeHne HOpMaTUBHO-TEXHUYECKOM
JOKYMEHTAIMH 10 KCIUTyaTalluu
MarucTpalibHBIXTPYOOIPOBOJIOB B YCIOBUSAX
CHJIBHOIIEPECEYCHHONMECTHOCTH.

AHanu3 TEXHUYECKUX PELIEHUH 10
HOBBIIIEHUIO 3()(PEKTUBHOCTU BBIITOJHEHUS
PEMOHTHO — BOCCTAHOBUTEIbHBIX PabOT B
YCIOBUSAXTOPHON MECTHOCTH.

Pa3paboTtka pekomeHanuii Mo OpraHUu3auu
PEMOHTHO - BOCCTAHOBHUTEILHBIX Pa0OT B
YCJIOBUAXTOPHOM MECTHOCTH.

[Ipoun3sBecT TEXHOJIOTUYECKUE PACUETHI
CTEHKH TPyOONnpoBOIa 1 HEOOXOIUMOTO
KOJIMYECTBAKOMIIO3UTHOI'O COCTaBa.

Ilepeyenb rpapuyeckoro Mmarepuasa Her
(c MOYHBIM yKa3aHuemM 005A3ameNbHbIX Yepmediceli)

KOHch'IbTaHTI)I o pasgejiam BbIHyCKHOﬁ KBaJ’[H(l)HKaIIHOHHOﬁ paGOTBI

(c ykasanuem pazoenos)

Paznen KoncyabTant
«DUHAHCOBBIN MeHnekMeHT, | beuikosa T.B.- qonent OCI'H IIIBUIT
pecypco3¢hHeKTUBHOCTD u
pecypcocOepexeHre)

<<COHI/Ia.HBHaH OTBCTCTBCHHOCTbH»

I'ynseB M.B.- crapmuii npenogasatens OO/ IHTTATT

Ha3panus pa3aejaoB, KOTOPLIE T0/IKHBI ObITH HAIIMCAHBI HA PYCCKOM U UHOCTPAHHOM SI3bIKAX:

JlaTa BbIIa4H 32JaHUA HA BBINOJIHEHHE BBIITYCKHOM
KBAJTU(PUKANMOHHOI padoThI N0 JUHEeITHOMY rpaduky

11.02.2022 r.

3agaHne BbIIAJ PYKOBOAMTE/Ib:

JlonKHOCTD [01% (0]

Yuenas crenenb, Hoanucek

3BaHHUE

Jara

Houent (OH, MIIIIP) | Bypxos Bnagumup

[lerpoBuu

K.T.H, JOIICHT

332]3]—[1/]6 NMPUHAJ K HCIOJTHCHHIO CTYACHT:

I'pynna

DUO

Hoanuceh Jlarta

3-2b8CA

Triuenko Hukonait Uropesuu




_ 3AJAHHE JUIS PA3JIEJIA
«®UHAHCOBBIIl MEHEJ)KMEHT, PECYPCOY®®EKTUBHOCTD U

PECYPCOCBEPEXEHHE»
CryneHry:
I'pynna (015 (0
3-2b8CA Teimenko Hukomait UropeBud
Hn:xenepuas llkona IIpupoaneIx pecypcoB Otaenenne mxonbi (HOID) Hedrerasosoro geia
Yposenn 00pa3oBanus HanpagJienune/cnenuanbHOCTb 21.03.01
bakamaBpuar
«Hedrerazosoe aeno»

Hcxonnble 1aHHbIE K pa3aeny «@UHAHCOBBI MEHEIKMEHT, pecypco3(pPeKTUBHOCTD H
pecypcocOepe:keHune»:

1. CTOMMOCTbB PECYPCOB HAyYHOT'O UCCIIEI0BaHUS
(HW): maTepuanbHO-TEXHUYECKUX,
SHEPreTUYECKUX, (PMHAHCOBBIX,
MH(GOPMALIMOHHBIX M YEJIOBEYECKHX

Oxnao pykogooumens — 36174 pyo.
Oxknao unocenepa — 18426 pyo6.
MamepuanvHule 3ampamsl — 1286,25 pyo6.

2. HopMbl 1 HOpMATUBBI PacX0JOBaHUs PECYPCOB Haxnaouwvie pacxoowr 14%;

Pationnviii kosgppuyuenm 30%
Hopma amopmuzayuu 33,3 %

3. Ucnonp3yemas cuctemMa HaIoTroo0I0KeH!S,
CTaBKHU HAJIOTOB, OTYUCIICHUH, JUCKOHTUPOBAHUS
U KpeIMTOBaHUS

Kosgpuyuenm omuucnenuii na yniamy 8o
snebroxncemnuvle ponovt 30 %

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAIUX UCCTCTO0BAHUIO, IPOCKTUPOBAHUIO 1 paspaﬁoTKe:

1. OneHka KOMMEPUYECKOT0 M MHHOBAIITMOHHOTO
notenimaira HTU

AHanuz KOHKYPEHMHbIX MEXHUYeCKUX
peuwenuti, SWOT-ananus

2. Pa3paboTka ycTaBa Hay4YHO-TEXHHUUYECKOTO
MIPOEKTa

ITnanuposanue pabom,

Paspabomxa ouacpammer ['anma,
Dopmuposanue 6100xcema 3ampam Ha
HAYYHO- UCCe008ameNbCKy0 pabomy.

3. IIlmanuposanue npouecca ynpasinenus HTH:

CTPYKTypa 1 rpaduk npoBeaeHus, OI0IKET, pUCKU
1 OpTaHu3alMsl 3aKYIOK

Onucanue nomenyuanibHo2o d¢hgexma

Ilepeyens rpapuueckoro MmaTepuasia

1. Tabruyw;
2. Mampuya SWOT,
3. Jlmarpamma Tanra.

‘ JaTa Bbl1a4u 3aaHus JJI pa3jesia 1o JUHeHHOMY rpaguxy

33}13HI/IQ BbI1AJ1 KOHCYJbTAHT:

Jo/KHOCTH [(%(0] ‘Y4enasi cTeneHs, TMoanuch JaTa
3BaHHUE
Houent OCI'H HIBUIT bruikoBa Tatbsina JouenT, kK.3.H.
BacunneBna.
3ajaHue NPUHSJI K UCTIOJIHEHUIO CTY/IEHT:
T'pynna (07 (0] Hoanuch Hara
3-2b8CA Teimenko Hukomaii Mropesny




3AJJAHUE JJISI PA3JIEJIA
«COLMAJBLHASI OTBETCTBEHHOCTD»

Crynenry:
I'pynna [0)% (0
3-2b8CA Termenko Hukonait Uropesuu
Ixona MNuxenepHast nIkosia MpUpPOIHBIX Otnenenne (HOLL) OtneneHre HeTEra30BOTO
pecypcos nena
Yposennb BaKaJIaBpI/IaT HanpagJienne/cnennajabLHOCTh 21.03.01
o0pa3oBaHus
«HedTerazoBoe neno»

Tema BKP:

«OpraHmaunﬂ 1 oOccIIeueHne PEMOHTHO—BOCCTAHOBUTCIIbHBIX pa60T He(bTCHpOBOI[a B YCJIOBHUAX FOpHOﬁ

MCCTHOCTH»

I/ICXOILHBIC JAaHHBbIC K pa3aejay «COIII/IaJ'[BHaH OTBECTCTBCHHOCTb)»:

1. XapaxTepuctuka 00beKTa UCCIeI0BaHuUs (BELIECTBO,
MaTepua, Ipudop, aJropuTM, METOIUKa, pabodas 30Ha) U
o0JacTv ero mpuMeHEeHUs

VYyactoxk MH Tenrus —HoBopoccuiick
1476-i1 km.

[TepeueHb BONPOCOB, MOAJICKAIINX UCCIICIOBAHHIO, TPOCKTUPOBAHMIO U pa3padoTKe:

1. lIpaBoBble M OpPraHU3aMUOHHBbIE BOMPOCHI
o0ecreuyeHHus 0e30MMACHOCTH:

CIeIHAIbHBIC (xapakTepHbIe npH
IKCIUTyaTallud  OO0BEKTa  HCCICIO0BaHHS,
NPOSKTUPYEMOii paboueil 30HBI) TMPABOBBIC
HOPMbI TPYIOBOT'O 3aKOHO/IATEIILCTBA;
OpraHu3alMOHHLIC MCPOIPpUATHA
KOMITIOHOBKE paboueii 30HblI.

pu

1. TOCT 12.1.005-88 O6rue
CaHUTAPHO-TUTHCHUYECKUE
TpeOoBaHMsI K BO3AyXy padodeit
30HBI.

2. T'OCT P 12.1.019-2009 Cucrema
CTaH/IapPTOB 0€30MaCHOCTH TPYJa
(CCBT). Dnexrpobe30nacHOCTb.
OO6mue TpeboBaHus U
HOMEHKJIATypa BHJIOB 3alllUTHIL.

3. T'OCT 12.2.049-80 CCBT.
O06opynoBaHrE POU3BOICTBEHHOE.
OO01ue 3proHoMUYEeCcKue
TpeOoBaHMsI.

4. Tpynosoii kojgekc Nel97-®d3

2. Ilpou3BoacTBeHHAsI 0€30MACHOCTD:
2.1. AHanu3 NOTEHIMANBHBIX BPEIHBIX U ONACHBIX (haKTOPOB
2.2. O60ocHOBaHNE MEPONIPHUSITHI IO CHUKEHUIO

BO3I€EHCTBUS

Bpennbie ¢pakTopsl:

OTKJIOHEHUE nmokasarejien
MI/IKpOKJ'II/IMaTa Ha OTpI)ITOM
BO31yX€;

[ToBbIlIEHHBIE YPOBHU LITYyMa;
[ToBblIeHNE ypOBHEW BUOpaLIUU;
HenocraTok HEOOXOIUMOTO
HCKYCCTBEHHOT'O OCBEILEHHUS
IToBpllIEHHAsT  3aNBUIEHHOCTH
3ara3oBaHHOCTb paboueil 30HbI;

HOBpC)KI[eHI/I}I B pC3YyJIbTATC KOHTAKTa
C JKXMBOTHBIMH, HACCKOMbBIMH,
MMPECMBIKAIOIITUMHUCH.

n

OnacHsle (paKkTOpBI:

JBmxyIyecss MalliHbl ¥ MEXaHU3MBI
MPOM3BOJCTBEHHOTO 000pyn0BaHus (B
T.4. TPY30IIOAbEMHBIC);




3. DKkoJiornyeckast 0e30MaCHOCTD:

- DJEeKTpUYECKUH TOK;
(7eKkTpruecKast Jyra UMeTaIMYECKHe
UCKPBI TIPH CBApKe).

4, Jkojiornueckasi 0€30MACHOCTh:

ATMmocdepa: BBIOPOCHI TBUTH W TOKCHYHBIX
ra3oB M3  HUCMOOJNB3YEMBIX MAallUH |
obopymoBaHus

I'mapocdepa: 3arpsi3sHEHHE CTOYHBIMHABOIAMHI
U MycopoM (OypoBBIM  pacTBOpOM,

HEPTEPOTYKTaMH, MUHEpaTLHBIMU
BOJIaMH M pacCOJIAMH H JIp.)

Jlurocdepa: YHUUYTOKEHUEC u
MTOBPEXKICHUE MMOYBEHHOTO cJIosl,

CebX03yTOINH U APYTUX 3EMETTh.
3acopeHre TIOYBBHI  IIPOH3BOJICTBEHHBIMU
OTXOJJaMH

5. be3onacHOCTb B Ype3BbIYANHHBIX CHTyaIMAX:
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[{ens padoTer: Opranuzanus U 00eCTIeYeHHEe PEMOHTHO — BOCCTAHOBUTEIHHBIX
paboT HeTEeNPOBOJA B YCIOBUSAX TOPHOM MECTHOCTH.

B mpouecce wuccnenoBaHus NpPOBOAMIIKCH: [I3ydeHHE HOPMATHBHO —
TEXHUYECKUX JOKYMEHTAIIMU IO JKCIUTyaTallud MarucTpajibHBIX TPyOOIPOBOIOB
B YCJIOBUSIX TOPHOM MECTHOCTH.
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TEXHOJIOTHYECKHE pacdeTbl. COCTaBUTh SKOHOMHUYECKYIO COCTABILAIOILYIO IIPOEKTA.

Oo0bexT nccsenoBanus: noaBo b nepexon MH «Tenrus — HoBopoccuiick»
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IIpeamer uccienoBaHus: opranu3anus padoT N0 NPOBEACHUIO PEMOHTHO —
BOCCTAHOBUTEJIBHBIX pa0oT.
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Abstract

Final qualifying work 98 p., 14 fig., 17 tab., 27 source, 0 adj.

Key words: Analysis, Grinding, welding, defect, cutting, installation of
repair sleeves, main pipeline, protection, structures, soil, method, inspection. The
object of study is the main pipeline.

Purpose of work: Organization and provision of repair and restoration oil
pipeline operations in mountainous terrain.

In the course of the study, the following were carried out:

The study of regulatory and technical documentation for the operation of main
pipelines in mining terrain. Analysis of technical solutions to improve efficiency
performance of repair and restoration work in mountainous areas.

Development of recommendations for the organization of repair and
restoration work in mountainous areas. Make technological calculations.

Draw up the economic component of the project.

Object of study: underwater crossing of the MN "Tengiz - Novorossiysk™ through
the river. Bakanka 1476 km.

Subject of research: organization of work on carrying out repair and
restoration work.

Practical significance: the conclusions of this work can be used to
organize and ensure the repair and restoration work of the oil pipeline passing
through difficult terrain.
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Coxpanenusi, 0003HaYeHUS

BUII-BHyTpUTpyOHBIE MHCTIEKIIMOHHBIE TPUOOPBHI.

BIIMT - BO3ayLIHBIN NEPEXO] MATUCTPAIBHOTO mpy6onpooda

BT/l - BHyTpUTpYyOHOE THArHOCTUPOBAHUE.

MH - maructpanbHbie TPyOOIIPOBOIBI.

JIJIK - momoTHUTENbHBIN 1e(PEKTOCKOMUIECKUH KOHTPOIh

KTH — nepazpymaronuii KOHTPOJIb TPYO.

CHMUII - ctpouTenbHble HOPMBI U ITPABUIIA.

OTT-00mme TexHnyeckne TpedoBaHUs.

I'PC — ra3opacipcacimTCiibHasd CTaHIIUA,

HIIC — nedrenepexaunBaromas CTaHIUs;

JIUMT — nuHeiHas 4acTh MarucTpajIbHOTO TPYyOOIPOBOIA.

YVI' — y3en yuera raza.

[13Y — npenoxpaHUTENbHO-3aIIOPHOE YCTPOMCTBRO.

['OCT — rocynapcTBEHHBIN CTaHAAPT;
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BBEJAEHUE

Ponp TpyOOmpoBOAHOrO TpaHCHOpPTa B CHUCTeME HeTEera3oBOd OTpaciu
IMPOMBIIUIEHHOCTH YpE3BbIYAaiHO BBICOKA. OH SIBISIETCS OCHOBHBIM M OJHUM H3
JCIIEBBIX ~ BUAOB  TpaHcmopra  HepTH  OT  MecT  J0OBlYM  Ha
HedTenepepadaThIBAIONINE 3aBOJBI M SKCIOPT. MaructpanbHbIil TpyOOIpOBOIBI,
o0ecrneunBasi SHEPreTUUECKYI0 OE€30IMaCHOCTh CTPAHBI, B TOKE BPEMsI ITO3BOJISIFOT
pasrpy3uTh KEJIE3HOJOPOKHBIM TPAHCHOPT AJI MEPEBO30OK JAPYTUX BaXKHBIX IS
HApPOJHOIO XO35IMCTBA IPY30B.

Oco0oro BHUMAaHMS 3aCITy’)KMBAET IIPOBE/ICHUE PEMOHTHO-
BOCCTAHOBUTENBHBIX PabOT TpyOONpPOBOAOB, MPOJOKEHHBIX B  CIIOXHBIX
WHXEHEPHO-TEOJOTUYECKUX WM NPUPOJAHO-KIMMATUYECKHX  YCIIOBHUSX.
V3MeHeHne BHYTPEHHUX W BHEUIHMX HAarpy3oK Ha TpyOOIpOBOA M HajJu4ue
HEOJHOPOJIHOCTH TPYHTA MO JUIMHE TPacchl OOYCIIAaBIMBAET HEPABHOMEPHYIO
OCaJKy, BCIUIBIBAaHHWE (BBIIIyUYMBAaHHE) TPyOONpOBOJA, BEIyIIUX K €ro
OTKJIOHEHHIO OT MPOEKTHOTO IOJOKEHUS, YTO MPUBOIUT K MEPEPACIPENEICHUIO
Harpy3Kd W BO3HMKHOBEHHIO B HEM 4YpEe3MEpHBIX Jedopmainuid, KOTOpbIe
SBJISIFOTCS OTHOM M3 OCHOBHBIX MPUYMH OTKA30B U aBapuil TpyOOIpoOBOIOB.

I"'opHast MeCcTHOCTB MpeCcTaBIIsIeT COO0M KOMIUIEKC MHOT000pa3us penseda,
re0JIOTUYECKUX CTPYKTYpP, THAPOJIOTHYECKUX M KIMMAaTUYECKUX OCOOECHHOCTEH.
MeTtoapsl mpou3BOACTBa pabOT B ATHX YCIOBHUSX JOKHBI OBITH JOCTATOYHO
rMOKUMHU U pazHoOoOpa3HbIMU. [IoAroTOBKa Tpacchl CBOIUTCA 3/1€Ch HE MPOCTO K
IUIAaHUPOBKE TOJIOCHI OTBOJA, KOpUYEBKE Jeca, a 4Yacto TpeOyeT pa3paboTku
00nbIIOT0 O00BbEMa TOPHBIX TMOPOA Ui CTPOUTENbCTBA IOJIOK, KOTOpBIE

MPEACTABIIAIOT COO0I COUETAaHUATIONYBBIEMOK U MOTYHACHITIEH.

OpeaHusayus u obecriedeHUE peMOHMHO-80CccmMaHo8uUMerbHbIX pabom

Hegbmernposoda 8 ycro8usix 20pHOU MECMHOCMU.
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BoinykneHHass OrpaHMYEHHOCTh B LIMPHUHE TOJKU TpeOyeT MpUMEHEHHS
MOCTIEI0BATEIbHOCTH padOT U YCTPOMCTBA TpaHILIEeH /10 BEIBO3KU TPYO Ha Tpaccy u
MOHTa)a TpyOOIpOBOJIOB.

N3 »s1Oro creayeT akTyaJdbHOCTH paboThl: MpoOieMa CHIDKEHUs
IOBBIIICHHOIO PHUCKA JKCIUIyaTaluy NOABOJAHBIX IepexonoB MH B ycioBusx
TOPHOM MECTHOCTH. AHalIW3 TEXHUYECKUX PpELICHUIH, HaIlpaBJICHHBIX Ha
YBEJIMYEHUE CPOKA CITYKOBI U TOBBIIIIEHHE O0€30MacHOCTH 3Kcmuryaranun MH.

Heab padorbi: PazpaboTka KOMILJIEKCA MEPOIPHUATHH MO 00ECIIEUEHUIO U
OpraHu3alid PEMOHTHO — BOCCTAHOBUTEIBHBIX padOT HEPTENPOBOJA B YCIOBHIX
TOPHOM MECTHOCTH

Jlms  JOCTHOKEHHMS  MOCTAaBICHHOM — IEId, HEOOXOAWMO  BBIIOJIHHUTH
CJICIYIOIINE 3aaYM:

1. N3ydenne HOpMATUBHO-TEXHUYECKON JOKYMEHTAIMU T10
AKCIUTYaTallMMMarucTpajibHBIX TPYOOIIPOBOJIOB B YCIOBUSIX
CUJIbHOIIEPECEUYEHHON MECTHOCTH.

2. AHaIN3 TEXHUYECKUX PEIIECHWA IO IOBBIIICHUIO

3(PEKTUBHOCTHUBBINOIHESHHUS PEMOHTHO —
BOCCTAHOBUTEJIHHBIX PA0OT B YCIOBHIX TOPHON MECTHOCTH.

3. PazpaboTka pekoMeHaaIuii Mo opraHu3aluu PpEMOHTHO -
BOCCTAaHOBUTEJIHHBIX Pa0OT B YCIOBUSIX TOPHON MECTHOCTH.

4, [TpousBecTr TEXHOJIOTUYECKUE PACUETHI.

O0bekT ucciaenoBanus: noaBoAHbIN nepexoaq MH «Tenrus —
HoBopoccutick» uepes p. bakanka 1476 kM. oocimykuBaeMbiii AO «KTK»y.

IIpeaMer uccaenoBanmsi: opranu3aius padboT 1Mo MPOBEACHUI0 PEMOHTHO
— BOCCTAaHOBUTEJIHHBIX Pa0OT.

IIpakTHyeckasi 3HAYUMOCTb: BBIBOJIBLI MO JaHHOW pabOTe MOTYT OBIThH
WCIIOJIb30BAaHBl  JUIA ~ OpraHu3anus ©W  oOeclieueHue  PEeMOHTHO  —
BOCCTAaHOBUTENBHBIX PabOT He(PTENPOBOAA, MPOXOASAIIMX MO CIOKHBIM pelibedam

MECTHOCTH.
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1. OBIIASI YACTD

1.1 Kparkas ¢usuko-reorpaguyeckasi XapakTepucTuKa paiiona
pador

B agMuHUCTpaTUBHOM OTHOIIEHUH PalOH MPOU3BOJICTBA Pa0OT OTHOCUTCS
Kk KpsiMckomy panony KpacHogapckoro kpasi. Y4acTOK CTPOUTENIBCTBA IEPEX0aa
yepesp. bakanky Haxoautcs Ha 1476 km HedTenpoBoja Tenrus - HoBopoccuiick.

Penved Teppuropun o0OBEKTa BXOAUT B JBE 30HBI: MNPUKYOAHCKYIO
HAKJIOHHYIO paBHUHY M 00JacTh CPEAHEBBICOTHBIX IOp 3amlaJHON OKOHEYHOCTH
bonsmoro KaBkasza. B peiabeyHOM OTHOIIEHUU 3Ta TEPPUTOPHUS SIBISETCS CUIBHO
pacuJeHEHHOM, 3Ta 001acTh npeacTaBieHa HeBbICOKUMU — OoT 100 g0 200 m Haf
YPOBHEM MOpPsI — XOJIMAMU U BOAOPA3EIaMH, BBITIHYTBIMHU IIPEUMYILIECTBEHHO C
ora Ha cesep. KpyTuszHa CKIIOHOB pasimyHa. bonpmoe KOJIM4ecTBO OCaaKOB B
YCIOBUSIX TOPHOTO peibeda 3TOH YacTu pailoHa BBI3BIBAECT LIMPOKOE pPa3BUTHE
BOJHOM APO3UU,IPOSABIIIOLIEHCS €KETOTHO.

Tepputopus paiioHa pabOT pacnoyioKeHa B TOPHONH MECTHOCTH MOKPBITYIO
CMEIIAaHHBIM JIeCOM. JlpeBecHas pacTUTEIBHOCTh B OCHOBHOM IIPEICTaBIICHA

TaJILHUKOM U Oepe30ii.

1.2 KaumMaTnuyeckas XapaKTepUCTHKA paiioHa pador

[Io cxemMe KIMMaTH4eCcKOro panoHupoBaHus KpacHomapckoro kpas
Tepputopusi KpeIMCKOro paiiloHa BXOAUT BO BTOPOM arpoKJIMMaTHYECKUN PaliOH B
npearopuyto  3oHy CeBepHoro KaBkaza, sl KOTOpPOro  XapaKTEpHBI:
MPOAOJKUTENbHAS, TEIUIasi, CyXash OCEeHb, MATKasg 3UMa C YaCThIMH OTTEIEISAMH,
CpPaBHUTEIBHO BJIaKHAs BECHA W KapKO€ JIETO, C JIOBOJIBHO MPOAOJLKUTEIbHBIM

CYXUM IICPHUOAOM, TOCTUT AIOIITHUM 2 MCCALICB.

Opzarusayus u obecrie4eHue peMOHMHO-80CCMaHo8UMe IbHbIX pabom

Hegmenposolda 8 ycrioeusix 20pHoU MecmHocmu
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Teppurtopust kpasi pacroyiaraercs Ha IpaHHUIIE JIBYX MOSCOB - YMEPEHHOIO
U CyOTpONHYECKOT0, C YEM U CBSI3aHbI OCOOCHHOCTH PaUAIMOHHOTO peXUMa U
UpKyasuu - atMocepsl.  bamzocte U€pHoro mopst co3mgaer OiaromnpusiTHO
YMEPEHHO KOHTUHEHTaJbHBIN KiauMmaT. [1lo JaHHBIM TOpPOACKON METeoCITy Obl
3UMa HACTymaeT B KOHIE JeKaOpsi, OTpULIaTeIbHbIE CpPEIHEMECSIUYHbIC
TemriepaTypsl Bo3ayxa —1,1 —0,4. B otaenbHabIe X0m0aHbIe AHU stHBaps 10 —7 °C.

B Ttpetneit mekane QeBpans HaOmMrOgacTCS MPOAOKHUTEIBHAS OTTEIENb,
TaK Has3bIBaeMble «(EeBpaTbCKUE OKHa». B 3TO Bpems Temmeparypa BO3ayXa
MakcuMaJibHO nocturaet +20C. Hauaio nnera B 1-2 nekane Mass. CaMBIA TEIUIBIN
MECAII—aBTyCT cpemHeMecsgHas temneparypa + 25,4 °C. IIpogomKuTeIbHOCTh
agetHero mnepuoga 135-140 nueir. IlpomomkuTenbHOCTH TEpHOJA  CO
CpPEIHECYTOUYHOM TeMIiiepaTtypoil Bbilie +50 — 243 nHs B paBHUHOM 4acTh, U 228
naeri—B npenroproil. Cymma temmeparyp Bbimie +100 cocraBmser —3443. B
palioHe HacuuThIBaeTcss 65 gHel ¢ Temmeparypoit cBeime +20C. HaumbGoiee
XOJIOJTHBIM MECSIIEM SIBJIICTCS SIHBAPh CO CPEAHEMECIUYHON TemmnepaTypon -1 (°C)
C. OgHako B OTIENBHBIE TOJBI TEMIIEpATypa MOXKET onmyckatbes 10 —36 C, xoTs
MPOJIOJDKUTEILHOCTh €€ JCHCTBUSL HeOombInas. MakcuManbHOE MpoMep3aHue
MOYBBI IO MHOTOJIETHUM JIaHHBIM HAOJII0AAJIOCh Ha T1yOuHe 45 cM.

OcaakoB B MPEATrOPHOI 30HE BHITIAZAET HECKOJIBKO Oosbiie (698 MM B rox),
4yeM Ha paBHUHE (628 MM). MakcUMyM MX TPUXOAMTCS HA TEIUIBIA MMEPUOJ: B
npearopbsix 370 MM u paBHuHE —386 MM. B HioHe-uione ocaKoB BbINaaeT 0ojee
60MM B Mecstr. OnHAKO HAKOTICHHUE BJIard UB TIOYBE MPOUCXOAUT B OCHOBHOM 32
CYET OCAJIKOB XOJIOHOTO MEeproa, TaK Kak B TEIUIbIM MEPHUOJT OHU OOJIbIIICH
YaCThIOPACXOIYIOTCS Ha UcnapeHue. JIeTHUe ocaJky BbIMaIat0T B OCHOBHOM B
BHJI€ HEMPOIOJKUTENIbHBIX JTUBHEH, KOTOPHIE B YCIOBUSAX MPEATOPHOM 30HBI

BBI3BIBAIOT CHJIBHYIO 3PO3HIO.
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OOmmii 3amaca Bjard, HaKaIIMBaeMOW B TOYBE, MOBCEMECTHO KYJIBTYP.
OpHako, HECMOTpPS Ha XOPOIIYIO YBJIQXXHEHHOCTb, B PallOHE JOBOJBHO YacTO
HAOJIOMAIOTCS 3aCyXH. 3a BETETAIMOHHBIN MEpUOJ HACUUTHIBAETCS OKOJIO 65
nHer 0e3 ocalkoB. PalioH yacTo mojBepraeTcs BO3JEHCTBHUIO cyxoBeeB. Yaiie

BCEro OHU OBIBaIOT Ha BOCTOKE (cBbIte 70 qHElH).

1.3 KpaTkasi HH:K€HEPHO-T€0JIOrHYeCKasi XapaKTePUCTHKA pPaiioHa padoT

Paiton pabot pacmosnoxkeH B ropHoil cucreme bombioro Kapkaza Ha
cThike ¢ KyOaHCcKoil paBHUHBI.

Teppurtopust kpast ciokeHa pa3HOOOpPa3HBIMU TOPHBIMH MOPOJAMHU. 3]1€Ch
MPEJICTABJICHBl KAaK  OCaJ04YHbIE TOJIIM, TaK W MarMaTU4eCKHE W
MeTaMOp(pUYECKUe TOpOJbl B BO3PACTHOM JHMAla30HE OT JOKeMOpus [0
YEeTBEPTUYHOIO MIEpHUOJia BKIIOYUTENBHO. J{JIs1 cTpouTenbcTBa Hanuboiee BaXKHOE
3HQUYEHHE HMEIOT [IHAPOKO PACIPOCTPAHEHHBIE B  OCBOCHHOM  YacTH
KpacHozmapckoro kpast 4eTBEPTUUHBIE OTIIOKEHUS PA3JIMYHOIO FEHE3UCA.

B npenropHsix M MEXTOpHBIX JCHPECCUAX Pa3BUTHI: MPOJIOBUAIILHBIC U
AJUTFOBUAJIBHO-TIPOJTIOBHAJIBHBIE OTJIOKEHHUS TMPEITOPHBIX HAKJIOHHBIX PaBHUH,
00pa30BaHHBIX CIHMSHUEM OOIIMPHBIX KOHYCOB BBIHOCA (TaJICUHUKH, CYTIMHKH,
IIECKHU), aJUTIOBHANIbHbIC 0Opa3zoBaHus Teppac (TajeuHUKH, CYTJIMHKH, TIECKH),
MOKPOBBI JIECCOBUJIHBIX CYTJIMHKOB MOJUT€HHOTO MPOUCXO0XKICHUS, MOPCKHE
OTJIOKEHMSI, TPENICTABJICHHbIE  MEJIKOBOAHOW  (paruedt  (KOHTJIOMEpaThl,
raJICUHUKU,TIECKU, PAKYIICUYHUKHU, CYTJIMHKHU, TJIMHBI)

Bce BbllenepeyncaeHHble OTJIOKEHHUS COAEpKaT MOA3EMHbIE BOJbI,
KOTOPBIEC 0 YCIOBUIO 3aJIETaHUsl PA3AEISIIOTCS HA JBE TPYMHIbI - TPYHTOBBIE U
HaropHble. [ pyHTOBBIE BOJIBI, HECMOTPS Ha HEOOJBIYIO TITyOUHY 3ajieraHus U
IIUPOKOE TMPAKTUUECKOE HCIIONb30BaHNWEe, W3Y4YEHBI eime O4YeHb ciabo. OHu
OTJIMYAIOTCS BEChbMa Pa3HOOOpPA3HBIM XHUMHUUYECKUM COCTaBOM U TIECTpOM

MUHEpaIU3aLnuei.

Obwas yvacme
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['pyHTOBBIE BOIBI, HECMOTPST HA HEOOJNBINYI TIyOWHY 3alleTaHus U
IIMPOKOE TMPAKTUYECKOE HCIIOJIIb30BaHUE, U3YYEHBbI elle oueHb cinabo. OHu
OTIIMYAIOTCS BechbMa pPa3HOOOPA3HBIM XUMHUYECKUM COCTaBOM U TMECTPOi
MUHEPAIN3ALUEH.

Hamopusle Boabl  u3ydeHsl  Oosnee  moapoOHo. OHHM ~ UMEIOT
JIOBOJIbHO BBIPQKEHHBIM XapaKTep paclpOCTPAHEHUS U HE OTIMYAIOTCS TaKOU
NECTPOTON MUHEpAIU3ALUU U XUMUYECKOTO COCTaBa, YTO MO3BOJISIET YCTAHOBUTD
WX TUIPOXUMHUYECKYIO 30HAJIbHOCTh HA 3HAYUTENBHBIX Iutomaasx. Ha Gonbiieit
yactu Tepputopun KpacHomapckoro Kpasi HamopHbIE BOJbI YETBEPTUUHBIX
OTJIO)KEHUW HMEIOT JIOKAJIbHOE pAaCHpOCTpaHEeHHWE. B 3amagHoil 4yacTh €€ OHH
CBSI3aHBl C KOHTUHEHTAJIBHBIMU II€CYAHO-TAICUHUKOBBIMU  OTJIOKECHHUSIMU
HIKHETO, CPEHEr0 U BEPXHETO OTIEIOB YETBEPTUUHOM CHUCTEMBI 3aJIETAI0IUMU
Ha OTJIOKEHUSIX BEpXHETo IirolieHa. MomniHocTh ux kosedsercs ot 30 10 SOM.

Bonwl BckpbiBaroTCs ckBaxkuHaMuHa Tiryounax ot 10 qo 40 M, mpudeM oHU
o0nafaroT HEOONBIIMMHM HAlOpaMM W Ha IOBEPXHOCTh OOBIYHO HE Camo
U3NIMBAIOTCSA.  Boabl  TpecHble, MPEUMYIIECTBEHHO  TUJIpOKapOOHATHO-
KaJIbIIUEBbIC U THAPOKapOOHATHO-KaIbI[MEBO-HATpUEBHbIC. [[UTaHNEe BOJIOHOCHBIX
TOPU30HTOB MPOUCXOJUT 32 CUET HHPWIBTPAUU aTMOCHEPHBIX OCAIKOB, a
TaKK€ HANOPHBIX BOJ HIDKEJEXKAIIMX BEPXHEIUIMOLEHOBBIX OTJIOKECHHII.
Pasrpy3ska ero ocyiiecTBisercss JIMIIb YAaCTUYHO - B  BBIIIEIEXKAIINE
YeTBEepTUUHbIE 00pa3oBaHus. BOJOHOCHBIM TOPU3OHT MCHOJB3yeTCS IS

BOI[OCHa6)KCHI/I$[ MHOTHX HACCJICHHBIX ITYHKTOB, B TOM YHUCJIC U T. KpaCHOI[apa.

1.4 KpaTkasi JKOHOMHYECKAsl XapaKTePUCTUKA paiioHa padoT

Ha tepputopun Kpsimckoro paiiona KpacHomapckoro kpasi pas3BuTa
MPOMBIIIJIEHHOCTh, CEIbCKOE XO34MCTBO, PO3HMYHAS TOPTOBJIS M TJIATHBIC

YCIyTH, CTPOUTENBCTBO. KpBIMCKMI palloH HMMEET pas3iIu4yHble MNPUPOJIHbBIE

PECYPCHI.

Obwas wacmo
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Tak xe HMHBecTMIIMOHHBIM NMOTEHHMAN KpbBIMCKOTO palOHa SBIISIOTCA
MECTOPOXKACHUS C 3amacaMd MOJE3HbIX HMCKOMAEMbIX, TAKUX KaK TJIMHUCTOE
ChIpbE JUISI TPOM3BOJACTBA Kupnuya. JlOoCTaTOYHO OONBIIOE KOJIMYECTBO
MECTOPOXKJACHUM TOJE3HbIX HCKONAEMbIX, HWMEIIIUXCI Ha TEPPUTOPUU
KppiMckoro paiioHa, ciocoOCTBYET CO3/aHUIO MPENNPUITHH 10 HMPOU3BOACTBY
CTPOUTEIBHBIX MAaTEPUAJIOB.

Jleca 3ammMmaror 12,6 % Ttepputopum (340 Thic. Ta). UHCICHHOCTH

IIOCTOAHHOTI'O HACCJIICHUA COCTABJIIACT 134,5 TBIC. YCJIOBCK.

Jlucm

Obwas yvacmo
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3aBapKa,

2. AHAJIN3 TEXHUYECKHUX PEIIEHUH 11O MMOBBIIIEHUIO
IOOEKTUBHOCTHU BBIITOJHEHUWA PEMOHTHO -
BOCCTAHOBHUTEJIBHBIX PABOT HE®TEIIPOBO/IA B
YCJOBUAX TOPHOU MECTHOCTH

2.1. MeToabl peMOHTA Je()eKTHBIX YUYACTKOB He()TenmpoBoaAa

I[O HCIABHCTO BPCMCHH BCC U3HOILICHHBLIC aBapHﬁHBIe NN HAXOAAIIHUECA B

e 1UIM(OBKA;

® 3aBapkKa,

NpEIeIbHOM COCTOSSHUM  HEPTEPOBOIBI

CICAYyOInMHU criocobamu:

MOXHO OBUIO OTPEMOHTHUPOBATH

e BbIpe3Ka JiepexTa (3aMeHa «KaTyIIKW WU 3aMEHa y4acTKa);

® YCTaHOBKA PEMOHTHOW KOHCTPYKIMH (My(ThI, MaTpyOKH).

MGTOI[BI PEMOHTA HG(l)TGHpOBOIIOB moApasaC/AIOTCA Ha Memoovl

K METOJaM

BOCCTaHaBJINBAIOIIUC

NOCMOARHOZOpEMOHMA U Memoovl BPEMEHHO20 peMOHmMA.

ITOCTOAHHOT O pPEMOHTA

OTHOCATCA MECTOJbI,

HECYILYIO CIOCOOHOCTh  A€EKTHOrO0  ydacTKa

JTAIBHEUIIEH SKCTUTyaTalUu.

HedTenpoBoia 10 YpOBHS 0e3eeKTHOro ydacTka Ha BCE BpeMs €ro

K Meromam u KOHCTPYKIMSIM [IJisi TOCTOSTHHOTO PEMOHTa (MJii THUIIOB

BBIPE3Ka,

KOMIIO3UTHasT My(]Ta,

naTpyooK C AUTUNTUIECKUM THUIIIEM.

ne(heKTOB, PEMOHT KOTOPBIX Pa3peIIeH JTaHHBIM METOJAOM OTHOCSTCS NMUTH(OBKA,
oOXMMHasi TmpuBapHas My(ra,

rajireapbHas My(Ta, yIJIUMHEHHas TanTenbHas wMydra g pemMoHTa TOodp,

KoHncTpykiimyn BpeMEHHOT0 pEMOHTAa NPUMEHSIFOTCS HA OTPAHUYEHHBIN

NEPpUOABPEMCHHN, YCTAHOBKA NX B IINIAHOBOM IMOPAAKE 3aIlIPCIIaCcTCA.

«OpeaHusayus u obecrnevyeHue peMoHMHO-80CCMaHo8UME bHbIX pabom
Heghmenposoda 8 ycrio8usix 20pHOU MECMHOCMU.

ycaosusax ZOpHOU mecmHocmu

U3m. | Jlucm Ne dokym. lModnuck | ama

Pa3spab. TbiweHKo H.U. AHAAU3 MeXHUYECKUX peweHud no Jlum. Jluem Jlucmos
Pykosod. | bypkoe B.I1. nosbiweHuto 3hhekmusHocmu || 21 109
KoHcynem. 8bIM10/IHEHUA PEMOHMHO —

3ae. Kag. | BpycHuk O.B. 80cCMaHo8UMesnbHbIX pabom Ty ep. 3-268CA




K KOHCTpyKUIMAM 1t BPEMEHHOTO PEMOHTA OTHOCSITCSI HE 00KUMHAas
npuBapHasi MypTa U MydTa ¢ KOHUYECKMMH TiepexogamMu. My(Tbl 3TUX THIOB
paspemaeTcss IPUMEHATh sl AaBapUMHOIO PEMOHTA C IOCIEAYIOIIEH 3aMEHOM B
TEYEHHE OJHOTO KaJCHIApHOTO Mecslla U AJsl peMOHTa rodp Ha CpoK He Oolee
OJITHOTO TOjla C 00s3aTENIbHOM MOCIEAYIOLIEH 3aMEHON Ha MOCTOSIHHBIE METO/IbI
pEMOHTa.

JlomyCTUMBIN  CPOK SKCIUTyaTalldd paHee YCTaHOBIEHHBIX My(PT
KOHHUYECKUMH TepexoJaMu, HE OOKUMHBIX IPUBAPHBIX MYy(PT ONpeAensercs Mo
Ta0JHIIE B 3aBUCUMOCTH OT OTHOILIEHHS IOYCTUMOIr0 pad0yero JaBjieHUs B 30HE

nedekTa K IpOEKTHOMY JIaBJIEHHIO HE(TEpOBOIa.

2.1.1. lliandoska

nudoBka ucnonb3dyercs Uil PEMOHTa Y4YacTKOB TpyO ¢ nedekramu
ryouHot 10 20% OT HOMMHANBHOW TOJNIIMHBI CTEHKH TPYyOBbl THMNA HOTEps
MeTamuia (KOppO3UOHHBIE JE(EKTbl, PUCKH), PACCIOCHHUE C BBIXOAOM Ha
HNOBEPXHOCTh, MEJIKMX TPEUIUH, a TakXke Je(PEeKTOB THUIMa "aHOMAJIUU CBAPHOIO
mBa" (4enyiyaToCTh, OPHI, BEIXOSIINE HA TOBEPXHOCTD).

HInudoBka Kcmosib3yeTcss Uisi peMOHTa BO BMSATHHAX JOIMOJIHUTEIbHBIX
nedeKToB — PHUCOK, MOTEpPh METajula, TPELIUH, PACCIOCHHM C BBIXOJAOM Ha
MOBEPXHOCTb.

[Tpu mummdoBke MyTeM CHATHS MeTajlla JOJKHAa ObITh BOCCTaHOBJIEHA
IaBHasi (QopmMa TMOBEPXHOCTH, CHW)KEHA KOHLEHTpauus  HamnpsKeHUil.
MakcumanbHOE JOMYCTUMOE AaBJ€HUE B TPyOe IMpH MPOBEIECHUU BBIOOPOUYHOIO
peMoHTa MeTo/IoM numdoBku — He Oonee 2,5 Mlla. 3ammudoBaHHbBIN y4acTOK
JIOJDKEH TOJIBEpraThCsi BHU3yaJIbHOMY, MarHMUTONOPOIIKOBOMY KOHTPOJIIO WU

KOHTPOJIIO METOJIOM I[BETHOM J1€(PEKTOCKOTHH.

AHAU3 mexHuU4YecKux peweHuU nonoebiWeHUO 3d)d7EKmU8HOCmU

8bIMO/IHEHUA PEMOHMHO — 80CCMAHOBUMESIbHbIX pa6om 8 ycsaosusx
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ITocne I]_IJII/I(bOBKI/I AOJIKHA IMPOBCPATHCA OCTATOYHAS TOJIIMHA CTCHKHU

TpyOBI METOJIOM YJIbTPA3BYKOBOH TOJIIUHOMETPHUH.

OcraTouyHas TOJIIMHA HE O KHA ObITh MeHbIIIe 80 % OT TONIIUHBI CTEHKH.

B cnydae, koraa octatounas tonmuHa MeHbie 80 % OT TOJIIUHBI CTEHKU TPYOBI.

2.1.2. 3aBapka aeeKTOB

3aBapKy paspemraeTcsi MPUMEHSATh JIT peMOHTa e(EeKTOB Tena TPYOI
Tumna "noreps Metaya" (KOPPO3HOHHBIE A3BbI, PUCKH) C OCTATOYHOM TOJIIMHON
CTEHKH TpyObI HE MEHEE 5 MM, a Takke Je(eKTOB THMA "aHOMAJIUHU MONEPEUHOTO
cBapHOro msa" (MOphI, BBIXOJSUIME HA MOBEPXHOCTh, MOJPE3bl CBAPHOIO IIBA,
HEJ0CTAaTOYHOE WJIM OTCYTCTBYIOIIEE YCHJIEHUE, HEIOCTaTOYHAsl IIMPHHA LIBA)
Ha CBAapHBIX IIBaX.

3aBapka JI0IyCKaeTCsl, €CJIM ryOrHa U MaKCUMAaJIbHbIN JIMHEHHBIN pa3Mep
OJMHOYHOrO Jedekra (UIMHA, NUaMeTp) WM €ro IUIOLaAb HE MPEBBIIAIOT
BEJIMYMH. PaccTosiHHE MeEXIy CMEKXHBIMH IOBPEXKJIECHUSMHU JOKHO OBITh HE
MeHee 4t (t — HOMHMHalbHas TOJIIMHA CTEHKH TpyObl). PaccrosiHue ot
3aBapuUBaeMbIX Je(PEKTOB 10 CBApHBIX IIBOB, B TOM YHCJE 0 CHUPAIbHBIX,
JOJKHO OBITh HE MeHee 4t.

3aBapKy paspemaercs NPOBOAUTH TOJIBKO HAa IOJHOCTBIO 3alOJHEHHOM
HepTenpoBoae.  BrimonHeHne  3aBapku  Ha  YAaCTUYHO  3aMOJHEHHOM
He(TENnpoOBOI€ HE JOIMYCKAETCsl.

[Tpu BBIOOPOYHOM PEMOHTE MAaKCHUMAaJbHOE JIOIMYCTUMOE JaBJICHUE B
HedrenpoBoe He Bhie 2,5 MlTa.

[Tpoueaypa BBINONTHEHUS TOATOTOBKH M BBIMOJIHEHUS CBAPOYHBIX pabOT Mo
3aBapke Ae(PEKTOB Ha Teje TPyObl JOJKHA COOTBETCTBOBATH TPEOOBAHUSIM.

[Tpouieaypa BBINMOTHEHNS MOATOTOBKH U BBITIOJHEHHS CBAPOUYHBIX padoT 110
3aBapke Je(PEeKTOB IMOMEPEUYHbIX CBapHBIX IIIBOB JOJKHA COOTBETCTBOBATH

TpeOOBaHUSIM.

AHQOU3 mexHU4YeCcKux peweHud rnorossiWeHuUr 347476KmU6HOCf7’1U
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HannaBieHHBIN MeTalll noABCPracTCsa BU3yaJIbHOMY, MarHUTOIIOPOIIKOBOMY
KOHTPOJIXO UIA BBIABJICHHA BHCHIHUX I[ereKTOB H YJIbTPA3BYKOBOMY KOHTPOJIO
ML BBIABJICHHA  BHYTPCHHHUX I[G(I)@KTOB. PCBYJIBT&TI)I KOHTpPOJII  JOJIKHBI

o OPMIISTECS B BUJIC 3aKITIOUCHUH.

2.1.3.Bbipe3ka nedexToB

[Ipu sTOM crocoOe peMOHTa CEKIMS WIM Y4acTOK CEKIUU C JIePEeKTOM
(«kaTymIKa») MOJKEeH OBITh BRIPE3aH U3 HEPTEIPOBOA U 3aMeHEeH 0e31eheKTHON
«KaTymkoi». Beipe3ka nedexra H0mKHA MPUMEHSTHCS B CiIydae OOHapyKEHUs
HEJIOMYCTUMOTO CY>KEHUS MIPOXOTHOTO TuameTpa HedTenpoBoa,
HEBO3MOXKHOCTH  oOecmedyeHus  TpeOyeMoll  CTemeHH  BOCCTAaHOBJICHUS
He(dTenpoBoa TpH YycTaHOBKE My(PT (IpOTSHKEHHAsl TpemniuHa, IIyOokas
BMSITHHA C TPEIIMHON WJIM KOPPO3WEH) WU MPU HAIWYUHU Ha CEKIUU O0JIee ABYX
MyQT.

[lopsinok opraHu3aliii ¢ BBIMOJHEHUS pPabOT IO BBIPE3KE U BPE3KE

«KaTymiek», TpeOOBaHMS K BpE3aeMbIM «KaTyIIKam» ompenenstorcs P —

23.040.00 -KTH - 064 — 18.

2.1.4. YcTaHOBKA PEMOHTHBIX MY (T

My(Thl TOJKHBI OBITh H3TOTOBJICHBI B 3aBOJCKUX YCJIOBHUSX B
COOTBETCTBHM C YTBEP)KICHHBIMA B YCTAHOBJIECHHOM TOPSJIKE TEXHUYECKUMU
YCIOBUSIMH, KOHCTPYKTOPCKOW JOKYMEHTAlMEH, TEXHOJOTMYECKON KapToM,
JOJDKHBI UMETh MAapKUPOBKY, MACIOPT U cepTU(]PHUKATHI HA MPUMEHSICMbIC
MaTepuabl.

[Tpumenenne Myt ¥ JPYTrUX PEMOHTHBIX KOHCTPYKIIUH, U3TOTOBJICHHBIX B

IMOJICBBIX YCJIOBHUAX (B TPaCCOBBIX YCJ'IOBI/UIX) 3alpeuacTCA.

AHGAU3 MexHUYecKux peweHull nonoseiweHuto agppekmusHocmu | Jlucm
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MydTbl AOMKHBI OBITH M3TOTOBJEHBI U3 JUCTOBOIO MaTepuaga WId U3
HOBBIX (HE OBIBIIMX B SKCIUTyaTalliy) MPSMOIIOBHBIX WU OECHIOBHBIX TPYO,
IpeIHa3HAYEHHBIX JUIsl COOPYKEHUSI MaruCTPaIbHBIX HE()TEIPOBOIOB.

J51g n3rotoBneHust MyQT IPUMEHSIOTCS HU3KOJIETMPOBAHHBIE CTATH MapoK
0912C, 10XCH/, 13I'1C-Y, 17T'1C-Y nunm aHanorudsbie uM. TOJIIIMHA CTEHKU
MYy(]TBI U €€ 3JIEMEHTOB IIPU OJAMHAKOBOM IPOYHOCTH METAILIA TPYOB! U My(PTHI
JIOJKHA OBITH HE MEHBIIIE TOJIIMHBI CTEHKH peMOHTHpYyeMoi TpyOsl. [Ipu aToM
TOJILIMHA CTEHKU MY(TbI HE JOJIKHA MIPEBBIILIATH TOIIMHY CTEHKU TPyObI Oosiee
yeM Ha 20% (nomyckaercs npesbiieHue 20% Mpu OKpYIJIEHUH BETMYUHBI
TOJIIIMHBI CTEHKU MY(THI 10 OIFDKANIIEro CTAaHIaPTHOTO 3HAYEHUS TOJIIIHMHBI
nucta). BeeanemeHTsl My(ThI 1OJKHBI OBITH OIMHAKOBOM TOIIUHBIL.

JlepexTel B BUAE TpEIIMH, 3aKaTOB, BMSTHH, 3aJUPOB M PHUCOK Ha
HNOBEPXHOCTUMY(PT HE AOIMYCKAIOTCA. Y CTaHOBKAa MYy(PT JOJIKHA MPOU3BOIUTHCS
B cooTBeTcTBUH ¢ Tpeboarusimu PJ[-23.040.00-KTH-201-17 «MaructpaibHbIi
TpyOOIIPOBOJHBIA TPAHCIOPT HEPTH U HEPTENPOAYKTOB. TEXHOJIOTHSA pPEMOHTA
TpyOOIIPOBOJIOB C MPUMEHEHUEM PEMOHTHBIX KOHCTPYKITHII»

B nensx npaBMIBHOCTH BbIOOpa PEMOHTHOM KOHCTPYKIMH HEOOXOIHMMO
ONpENENuTh TUNl U (paKTUYECKUE MapaMeTpbl nedeKTa ¢ COCTAaBIECHUEM aKTa
POBeNECHUS 1€(PEKTOCKOIMMYECKOTO KOHTPOJIS.

B Mecrax mpuBapku My(pThl U €€ AJIEMEHTOB K TpyOe HedTenmpoBoja
JOJDKHA OBITH MPOBEICHA MPOBEpPKA HAa OTCYTCTBHE JE(PEKTOB CTEHKU TPYOBI.
[Ipu Hanmuum AepeKToB B CTEHKE TPYObl MpuBapka My(Thl B JAHHOM MECTE HE
JOITYCKaeTCsl.

KomnosutHas wmy¢dra ycraHaBiuBaeTrcs 1O KOMIO3UTHO-MY(PTOBOM
TeXHOJOTHH. KOMIO3UTHBIE MaTepHalibl JOHKHBI ObITh UCTIBITAHBI U JTOMYIIEHBI
K TpPUMEHEHHIO YCTaHOBJCHHbIM mopsakoM. Ilogbem u©  omyckaHue

He(TenpoBoia MpU BeJEHUU padOT MO YCTAaHOBKE MYy(T HE JAOIMYCKAIOTCS.

AHOU3 mexHU4YecKux pELUEHUﬁ nornosviWeHuUr 3de)€KmU6HOCﬂ7U

8blIlN0/IHEHUA PEMOHMHO — 80CCMAHOBUMEIbHbIX pa6om 8 ycs108UAX
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MaxkcumanbHOE JOMyCTUMOE JaBieHHEe B HE(TENpOBOAE MpPU YCTAaHOBKE
MIPUBAPHBIX PEMOHTHBIX MY(PT 10KHO OBITH HE Oostee 2,5 MI]a.

Bce cBapuple mBBI My(dThl TpPH HU3TOTOBICHHH JOJDKHBI mpodth 100%
BU3YaJIbHBIN U paaunorpadudeckuii KOHTpoib. [lpu ycranoBke MyTol Ha TpyOy
BCE MOHTa)KHbIE CBApHBIE IIBBI U OKOJIO IIOBHBIE 30HBI TOBEPXHOCTH OCHOBHOTO
MeTajula JOJDKHBI MPONUTH KOHTPOJIb B COOTBETCTBUU C TpeOoBanusiMu PJI-
23.040.00-KTH-201-17 «MaructpaibHblii TpyOOIIPOBOAHBIN TpaHCHIOPT HedTH
He(dTenpoaykToB. TeXHOJOTHMs pPEMOHTa TPYOONpPOBOJAOB C NPUMEHEHUEM

PCMOHTHBIX KOHCTpYKHHﬁ)).

2.2 O0ocHOBaHUE NMPOBEIEHUSI PEMOHTA M0 YCTPAHEHUIO JeeKTa Ha

TOPHOM Y4YacTKe MarucTpajabHOro Hegrenposojaa

B cooTBeTCTBHMU ¢ BHYTPEHHHM perIaMeHTHpyromuM qokymeHTom (BPJI)
KTK 09-09.14* «[IpaBuia TEXHHYECKOW OSKCIUTyaTallMd HEPTETPOBOIHOM
cucrembl KTK» mnpoBogmnack mnepuoguueckass BHYTPUTPYOHasl JAMAarHOCTUKA
(BTH), mo pe3ynpTaTaM KOTOpOH (GOPMHUPYIOTCS TUIaHBI-Tpa)UKK YCTpaHEHUS
ne(eKToB  CTeHKM MaructpainbHoro HedrenpoBoma (MH) Tenruz —
HoBopoccuiick. MeTtonbl peMoHTa Je(EeKTOB PErIaMEHTUPYIOTCS JTOKYMEHTOM
BPJ] KTK 32-12.13 «PernameHnT peMoHTa A€EKTOB CTCHKH TPyObI, CBAPOUHBIX

CTBIKOB Y M30JsA1MH Ha TpyOompoBoaax KTK».

JlnarHocTuyeckue  UcCCleNoBaHUS  HE(PTENpPOBOJOB C  TMOMOIIBIO
BHYTPUTPYOHBIX HHCHEKIIMOHHBIX MpubopoB (BUII) BeisiBUIM mpucyTcTBHE Ha
TpyOe HEIOMyCTUMBIX H3bSHOB T€OMETPUH BMSTHHBI W TO(PHI, YTO BHI3BAIO

HY>KHOCTBITIOYMHKH JIMTHEHHOM YacTH HedTEenpoBo/Ia.

AHOU3 mexHU4YecKux pELUEHUﬁ nornoseviWeHUr0 3de)€KmU6HOCﬂ7U

8bIlN0/IHEHUA PEMOHMHO — 80CCMAHOBUMETbHbIX pa6om 8 ycs08UAX
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Pucynok 1 — gedexrt TpybonpoBoaa B BUAE rOQpsbl.

OcHoBHBIE TexHHUYEeCKHEe pemieHust npuHATh cormacHo BPJ[ KTK 32-
12.13 «PernameHT pemMoHTa N1e(PEKTOB CTEHKU TpPYyObl, CBAPOUYHBIX CTHIKOB U
3o Ha TpyoonpoBogax KTK», pekomenmamusim OAO «T/ «/Iuackan» u
3aKJII0YAIOTCA B PEMOHTE M3BSIHHOTO ydacTKa He(TenpoBoAa MyTEM YCTaHOBKHU
COCTaBHBIX KOMMNO3UTHBIX My(pT Tuma [I-1, Tak kak niauHa TpeOyemou s
noynHku MypTeI npeBsbimiaet 3500 mm. L myd et = 4000MmM (2000+2000).

XapakTepUCTUKH UCTIONb3YEMON My (PTHI:
- TOJIIHUHA CTeHKH My ThI 17151 TpyOonpoBoaa $1020mm —10,2 mm;

- 11 U3roTOBJICHUST My(dT 00s13aHa OBITH UCIIOJIB30BaHa CTajlb B XJIaJ0CTOMKOM
UCIIOJIHEHUH (BTOPOM YPOBEHb Ka4eCTBA), KJIaCC MPOYHOCTH He Hike K52.
OKOHUATENBHOE PENIEHNE O METOJIE ITOYMHKHU U3bSHA MPUHUMAETCS MOCIIE
MIPOBEJICHUS JIOMOJHUTEILHOTO H3bsHOCKommdeckoro mposepku (AJIK). JJIK
U3BSIHHOTO y4yacTKa MPOBOAMTCA C LENbI0 HICHTU(PUKALUU  U3bsHA,
oOHapyxxeHHoro BUII, u BkiItoyaeT ynbTpa3ByKOBYIO TOJNIIMHOMETPHUIO CTEHKHU
TpyOBbl B pailOHE W3bsSHA, BU3YAJIbHO - U3MEPUTEIbHBIA KOHTPOJIb MapaMeTpoB
U3bSIHA, MArHUTOMOPOUIKOBBI KOHTPOJb PUCOK C IIE€JIbIO BBISBIICHUS B HUX
JOTIOJTHUTENbHBIX (He oOHapyxkeHHbIX BUII) wu3bSHOB, yIbTPa3ByKOBYIO

HN3BAHOCKOIINIO MCTAJIJIda UCBAPHBIX IIBOB MAaIruCTPaJIbHBIX He(l)TerOBOI[OB.

AHQAU3 MexHUYecKux peuwleHuli nonoesiuieHuro sgpgekmusHocmu

Jlucm
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Unentudpukamus u JIJIK mpoBomsaTcs it BCEX HM3BSIHOB, MOIJICKAITIX
PEMOHTY TO3KE€ BCKPBITHUS COOTBETCTBYIOIIMX YYaCTKOB JUISl IPOBEICHUSA
nouynHKU. WpaeHTudukanus wu3bsiHA 3aKIIOYaeTCsl B ONPENCIICHUU THIIA,
VMCTUHHBIX TPAaHUIl U Ppa3MEPOB W3bsSHA, CPABHEHWH UX C JAHHBIMU OTYETa IO
nponycky BHWII wu ycranoBnenuu Qakra HMX HIASHTHYHOCTH. PeMOHT

BBITIOJIHSAETCS TIPU AaBJICHUH B TpyOorpoBoie He 6onee 2,5 MIla.

AHGAU3 MexHU4ecKux peuweHull nonosbiweHuro agpgpekmusHocmu  |Jlucm
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3. PACHUETHASA YACTb

3.1 I/ICXOIleIe JAHHbIC

1) HapyxHslit auametp tpybomposoaa P+ =1020 mw;
2) laBnenue B Tpybonposoae P =7,5 MIla;
Kareropus yuactka III;

3) KoadhdurmeHT Haie:xKHOCTH 110 HATPYy3Ke OT BHYTPEHHETO JIaBIICHHS
np=1,10;

4) KoadduimenT ycinoBuii pabotel Tpydomnposoaa m =0,99;
[To copramenTy BeIOMpaeM Jij1st HePTenpoBOAa MPSMOIIOBHBIE TPYOBI
OTEUECTBEHHOTOMPOU3BOJICTBA XaPIBI3CKOI0 TPYOHOTO 3aBOJa C

BPCMCHHBLIM COIIPOTHUBJICHHUEM

o =R" =570MIla o=R"=470MIla
paspeiBYy ¥ U IIPEACIOM TEKY4YCCTH m 2

ki — koadpdunmenT HagexkHOCTH IO MeTaty, Ki=1.34;

K- K03 puIHeHT HaIe)KHOCTH 110 OTBETCTBEHHOCTH TPYOOIIPOBO/Ia,
k,=1,210.

3.2 PacyeT TOJIIIIMHBI CTEHKH TPYOONIPoOBOIa

ITo HUCXOOHBIM JAHHBIM ITPOU3BCACM paCUCT TOJIIIHWHBI CTCHKHU

TpyOOnpoBOa.
Pacuernoe COIIPOTHUBIICHUEC CXKATHUIO METAJlJIa OIIPCACTIUM OIIPCACIIACTCA 110
dbopmyie:
m-RH
kqi-ky
0,99-570
R, = =" = 348 MIla.
1,34-1,21
OpeaHu3zayusi u obecriedeHUe peMOHMHO-80CCMaHo8UME bHbIX pabom
Hegmenposolda 8 ycriosusix 20pHolU MecmHocmu
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PacuetHoe conpoTuBIIeHNE PACTSHKEHHUIO METAIIIA TPYOBI OTPEEISIETCS TI0
bopmyie:

m-RY

R2 = kyky (2)

riae Ry" — HOpMaTHBHOE COMTPOTHBIICHUE, IPUHUMACTCS PABHBIM IIPEICITY
Tekyudectn(o,=470 MIla);
Ko — koo dunment nagexxnoctu mo marepuany (K,=1,15).

_0,99470
T 1,15-1,21

, = 334,38 MIla.

Omnpenenum TOJIIMHY CTEHKH TPYOOIIPOBO/Ia COTJIaCHO TpeOOBaHUI:

_ Tlp.P'DH

2wy ©
rae  Np — KOAhPUINEHT HAJIS)KHOCTH 0 HATrpy3Ke
(np=1,10);p—  naBneHHe B TPyOOIPOBOIEC
(p=7,5 MIla);

Dy — HapyxHbI# quametp Tpyoonposoa (Dy =1020 mm);

R1 —pacderHoe conporuBneHue Metamuia Tpyost (R1=348 MIla).

~1,107,5-1,42
2-(348+1,10-7,5)

= 0,016mMm.

HOqueHHOC paCdYCTHOC 3HAYCHHEC TOJIIIWHBI CTCHKHU OKPYIJISICM 10

OKaiIero 6OJBIIErO MO COPTAMEHTY, PABHOTO 5, =16,2mm.

Cornacuno CII 36.13330.2012 TonmuHy CTEHKH TPYyO, ONPEAECICHHYIO IO
dbopmyine, ciaenyer npuHuMarh He Menee 1/100 DN. Ilpu 1/100-1020
M=10,2 MM yCJIOBHUE BBITIOTHSICTCS.

Torna:
D =D -2.98,

6H

D, =1020-2-16,2 =987,6 mm.

PacuyemHasi yacmb
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Jlng paifoHa IpoKJIaKH y4acTka HeTernpoBoa:
t) = 2 °C — cpenHss MecsiuHas TeMIeparypa B
suBape, °C.tyy = + 26°C — cpenHsst MecsiaHast

TemMIiepaTtypa B utoie, °C.

A =1 °C — oTKIIOHEHHUE CpeaHEN TeMIIEpaTyphl HAan00JIee XOJIOHBIX CYTOK

OTCpeHEMECAYHOM TeMnepatypsl B suBape, °C.

Ay =6 °C — OTKJIOHEHHE CpEeTHEH TeMITepaTypbl HanboJIee XOJIOAHBIX CYTOK

OTCpeHEMECAYHOMN Temmepatypsl B utoie, °C.

HOpMaTHBHBIe 3HAYCHHUA IICPCIIala TCMIICPATYPhI HAPYKHOI'O BO31yXa B

XO0JIOAHOC UTCIIIOC BpEM:A 1oJa 110 (1)OpMYJIe:

th =t —A, (4)
H | |
t*=2-2=0°C.
t =t +A, (5)
H VI il
t" =26+ 6=32.
PacuetHble 3HaueHus, Mo popmyIe:
t* =t* -6 °C, (6)
t*=0-6=—6"C.
tT =t7 +3°C, (7)
t'=32 +3=35°C.
TemnepatypHblii iepenaj npy 3aMbIKaHUK TPYOOIPOBOIA B XOJIOHOE
Bpems roja:
(8)
At =t,—t])
Jlucm
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At* =26 — (—6) =32°C.

HpI/I 3aMbIKaHWH B TCILJIOC BpEM:A 1roaa:

©)

At" =t,—t/
At" =26-35=-9°C.

B KauecTBe pacueTHOro TEMIIEPATYPHOIO HEPENaia IPUHIMAEM
HauboJIbIIEe3yayepne Al = +35C.

[IponosibHBIEC HANIPSKEHUS onpeiesiseM o popmyie:

Ny, p-D
O npN= Onpt+ O npp =—a1 . E . At + 0,3% )
‘On

G mpv=—1,2+2,06-10% - 35 + 0,3 2407213876 — 32 AMpa.

r7e a;— Ko3(pPUIMEHT JIMHEHHOTO pACIIUPEHHS METaJlIa TPYO, JIJIsl CTaIH
a, = 1,2 - 10_5 2pao,
— 5
E — monyns FOnra, mist ctanu E =2,06-10° MIla

3.3 PacueTr HE0OX0AUMOTI0 KOJIHYECTBA repMeTHKA U
KOMIIO3UTHOT0COCTABA

Jns  pacyera HEOOXOAMMOIO  KOJHMYECTBA, HCIOJIb3YEMOTO
repMETHKa W KOMIIO3UTHOTO  COCTaBa  HYXXHO  BBIYHCIIHUTH
COOTBETCTBYIOIINE OOBEMBI.

OO0beM OBICTPOOTBEPHKIAIOIIETOCS TepMeTUKa VT, B JHTpax,
HEOOXOIUMBIN JI1 T€pPMETU3AIMH JIBYX TOPLIOB OAHONW MY(THhI (110 25 MM
C KaXXJI0¥ CTOPOHBI)PACCUNTHIBACTCS TI0 CIEAYIONICH GpopMyIie:

(11)
Ve = m-(Dn +AR)?-AR-50-10-6

(10)

PacuemHasi yacmsb
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rae: DH — HapyXHBbIil TnaMeTp TpyOOIpoBOaa, MM;
AR — KOJIBIIEBOI 3a30p MEXIY TpyOOH U MydTOM, MM

V, =3,14 - (1020 +21)? - 21 - 50 - 10° = 4,6 1.

[Ipu pekoMeHIyEMOM YTJie CKOca MEXly NEPIEHIUKYJIISIPOM K TPyOe U
MydToii B 450 paccunTaHHBI 00BEM T€PMETHKA JI0JKEH ObITh YBEIMUYEH Ha
50%. O6beM KOMIIO3UTHOIO COCcTaBa VK, B JINTPax, HEOOXOAUMOTO IS

3aIl0JTHEHUS KOJIBLIEBOTO 3a30pa MeX 1y TpyOoil n My(ToM, onpenensercs no

bopmyie:
(12)
V=1 (Dy + AR)? AR - (Ly— 50) - 106
rae: LM - nivHa peMOHTHOU My(PThI, MM.
V= 3.14 - (1020 + 21)2 - 21. (4000 — 50) - 10" = 323.6
Jlucm
PacyemHasi yacmsb 33
U3m. | Slucm Ne dokym. lModnuck |ama




4, TEXHOJIOI'NMYECKAS YACTD
4.1 IloaroToBUTE/ILHbIE PA0OTHI

4.1.1 O6caenoBanme TPacchl

[loaroToBUTENBbHBIA NEPUOJ JJIA TOPHBIX PAllOHOB HMEET 0coloe
3Ha4YeHHE, aCaMU MOATOTOBUTENbHBIC PAa0OTHI B 3HAUUTEIHLHOW Mepe OTJINYAIOTCS
OT BBIMOJHSEMBIX B HOpPMaJbHBIX yciIOBUsAX. Eciu Ha 0OBIYHON Tpacce
TEXHOJOTHs BBIOJIHEHUS KaK OCHOBHBIX, TaK M IOATOTOBUTEIBHBIX padOT
BITIOJIHE OIPEJIEIeHA, TOITOTO HEJb3s CKa3aTh O CTPOUTEILCTBE B TOPAX.

Hanpumep, moTouHasi TEXHOJIOTHSA HU3OJSIMOHHO — YKJIAJOYHBIX padoT B
PAaBHUHHBIX YCIOBUSIX (MCKJIIOUasi IEPEXO/Ibl uepe3 peKu U 00J10Ta) MpUMEHUMA
JUTsL JTFOOBIX Y4acTKOB MO JyiMHe TpyOomnpoBoja. Ilpu peMonTe HedTenpoBoa B
ropax Aake JAeTaJbHOE 03HAKOMIIEHHE C MPOEKTOM, C pabOUYMMU YepTEeKaMH, He
MOXKET JaTh HCYEPIBIBAIOUIET0 OTBETa Ha BOINPOC: Kakas TEXHOJOTHUS
CTPOUTENIBCTBA OyNEeT palMoOHaJbHA HAa TOM WJIM MHOM Yy4dacTKe TpyOomnpoBoja,
KaKUMH MEXaHHW3MaMH JIy4dIlle BCETO BBIMOJHATH Pa0OTh. DTO MOXKHO CAENATh
TOJIKO I0CJIE BHUMATEIbHOIO O3HAKOMJIEHMsI C Tpaccoil B HaType. VIMEHHO ¢
ATOr0 HAUYMHAETCS MOArOTOBUTENbHBIM ATanm paboT. HawanmpHuk Kaxxaoro
y4acTka, mpopalbl, MacTepa AOKHBI JO0 Hadaja paOOT MOJAPOOHO H3YUHUTh
0COOEHHOCTH TPACCHIB MPEEIAX CBOETO yUaCTKa.

B npouecce aeranbHOro BU3YaJbHOTO  OOCIEIOBAaHUS  BBICHSIOT
ClleyIollee: a) BO3MOKHbIE ~ BapHaHThl  OpPraHu3allud  TPaHCIOPTUPOBKU
Tpy0 ¥ CTPOUTENbHBIX MAaTEPHUAJIOB IO Tpacce. DTO HCKIIOUUTEIHHO BaXKHBIN
BOIIPOC,yAa4YHOE PELICHUE KOTOPOTO JJIsl TOPHBIX YCIOBUN B 3HAYUTEIILHOU MeEpe

ONnpecACIACTYCIICX BBIIMOJIHCHUS OCHOBHBIX pa60T.

Hegmenposolda 8 ycriosusix 20pHoU MecmHocmu

OpzaHusayusi u obecrie4eHue peMOHMHO-80CCMaHo8UMe IbHbIX pabom
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KoHcynpTanmum MECTHBIX JKUTEIEH TpPHU STOM UTPAOT BAXKHYIO POJIb,
MIOCKOJIbKY OHH 3HAaKOMBI C MECTHBIMH YCIOBUSAMH (IO KpailHeW wmepe B
HaYaJIbHBII MOMEHT CTPOUTENIHCTBA) 3HAYUTEIBHO JyUIlle, YeM CTPOUTEIIH;

0) cocTosiHME Tpacchl K MOMEHTY Hayana pabor. B ropax oaumHakoBo
BaXHBI BCE (PAKTOPHI, KOTOPHIE MOTYT TMOBIHUATH HAa X0A paboT. TmarensHbIM
o0pa3oM 00CIenyITCS y4acTKH, TOJABEPKCHHBIE OIMOJI3HAM WM TIEPECeKacMBbIe
CEJIEBBIMH MMOTOKAMU (CEJIM — 3TO MOTOKH T'Psi3U U KaMHEW, OOPYIIUBAIOIIHUECS C
rop B TEPUOJ CWIbHBIX A0XKael). OnonsHu W cend o4yeHb omnacHbl. OHUM
o0naaroT  OOJNBIION  pa3pyIIMTENIbHONM  CIOCOOHOCThIO. CBOEBpEMEHHOE
BBISICHGHHE  BO3MOXKHOCTM  HMX  BO3HUKHOBEHHS  IIO3BOJISIET  MPHUHSTH
peaynpeauTebHbIE Mephl. BHUMATENbHO M3ydJalOT HAa MECTE BCE PYUYbH (Jaxke
MEPECOXIINE), OBparu, KaHaBbl, UAYIIUME BJIOJIb TPAcChl U TEpeceKarolue ee.
Onu, Kak MOKa3bIBACT OIBIT, B TIEPHO] JUBHEBBIX MOXKICH CTAHOBITCS IyTAMHU
MOIIIHBIX TTOTOKOB CTEKAIOIIEH C TOp BOJIbI. Y BEJIMUECHUE PACX0/Ia BOJBI B PYUBIX
MPOUCXOUT TOYTH MTHOBEHHO, M MOATOMY MEPHI MPEIOCTOPOKHOCTU CIEITYET
NpUHUMAaTh, KaK TOJBKO BO3HUKACT IIOJO3PEHWE HAa TO, YTO B 30HE
dbopMHUpOBaHUS PYyUbEB BBIMAIAIOT OCAIKH;

B) BO3MOXHOCTh TMEPEIBIDKCHUS MO0 KPYThIM TOIBEMaM M CITyCKaM,
KOCOTOPaMTPaKTOPOB, TPYOOYKIIATYUKOB, & TAKIKE CTEIICHB JICCOKYCTAPHUKOBOTO
MOKPBITHS TPACCHI, TOJIIWHA JCPEBHEB; HAMEYAIOT CIOCOOBI WX CBEACHHS
(mopyOkm). Ecim Ha Tpacce HMMEIOTCS BallyHbI, TO HaMEUYalOT CIOCOOBI HX
yIaJICHUS.

PesynbpTaTel 00cieq0oBaHusl TPACCHI 3aMHMCHIBAIOT B CIIEIUATBHBIN KypHaJ
M, 10 BO3MOXKHOCTH, (UKCHPYIOT Ha pabouyumx dyepTekax. TOJBKO TMOCie
JETATBHOTO 03HAKOMJICHHUSI C MECTHOCTBIO MPUHUMAIOT KOHKPETHBIC PEIICHUS 110
opraHuzanuu padboT, HaAMEYaroT M pa3pabaThIBAIOT HamOoJiee palMOHAIbHBIC
TEXHOJIOTHYECKHE CXEMbI BBIMOJHEHUS HX. CpOKHM BBIMIOJHEHUS pabdoOT Ha
KOKIOM ydacTKe OO0s3aTCIBbHO YBS3BIBAIOT C JAUPEKTUBHBIMH  CpPOKaMHU

CTPOUTCIILCTBA B IICJIOM.

TexHornoeu4yeckass yacmb
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4.1.2 PacuncTKa Tpacchbl OT JIeCOPACTUTEIbHOCTH U BAJTYHOB

OOBIYHO Tpacca TpPyOONMPOBOAOB B TOPHBIX pailloHax Ha OOJIBIIOM
NPOTSHKEHUHU TOKphbITa JiecoM. [lnsi oOecrieyeHuss HOPMAaJIbHBIX — YCIIOBUH
CTPOUTEILCTBA U

AKCIUTyaTallui TpyOOIpoBoAa BEIPYOAIOT MOJIOCY Jieca MUpUHOM okoio 10
— 20 m.

Kak mnoka3piBaeT oOMNbBIT, [JIs peHIeHUsT HSTOM 3aJaydl  OKa3bIBACTCS
HEJOCTAaTOYHBIM TOJIBKO CHIJIUTh WJU CPYOHUTH JEpEBbs, HEOOXOAUMA TAKXKE U
KopueBKa nHel. [laxe eciau cpe3ka epeBbEB BBIITOJHEHA 3aI0UIMIO C TPYHTOM
— 3TO HE TapaHTUPYET HOPMaJbHYIO pabOTy ryceHn4yHbIx MamuH. Kpome Ttoro,
€CJIM TpaHIlesi pa3pabaTeiBaeTcsi 0€3 MpPeABapUTENbHOIO KOpYEBAHUS IHEH, TO
IPOU3BOJAUTENLHOCTh FKCKaBaToOpa MpHU AuaMeTpe MmHeH 10 15 cM cylecTBeHHO
CHW)KAeTCs, a Npu OOJBIIMX JUAaMETPOB pabOTa 3KCKaBATOpa MNPAKTUUYECKU
HEBO3MOJKHA.

Pacumncrtka Tpacchl OCYIIECTBISIETCS CHEIUAIBHBIMH JIECOPYOOUHBIMU
Opuramamu u3 5 — 6 denoBek. bpuraga ocHamaercs OyibA03€poOM U
TPEJIEBOYHBIM TPAKTOPOM WJIM I'yCEHUYHBIM.

[locne Banmku jeca XJIBICTBI — CTBOJIBI JIEPEBHEB, OUMILEHHBIE OT BETOK U
CYy4Yb€B, TPEJIECBOYHBIM WM OOBIYHBIM TPAKTOPOM COOHMpAIOT B Mauku U
TPAHCHOPTUPYIOT HAa BPEMEHHBIM CKiaa. KonM4ecTBO XJIBICTOB B OJHOW Mayke
3aBUCUTOT penbeda mecTHOCTH. [Ipu nonepeunsix ykioHax 10 10° B oqHy nauky
cobuparor 10 10 m® apesecunnl. [Ipy GONBIIMX YKIOHAX 0OBEM JIeca B MadKe
ymenbatoT. Ha ykionax 6osiee 20° TpeneBka Jieca JOJKHA OCYUIECTBISATHCS C
MOMOMUIBIO JIE0E0K, YCTAHOBJICHHBIX Ha BEpUIMHE WU y MOAOMIBBI Kocoropa. Ha
CKJIOHaX KpyTu3HOUN Oombiie 30° nmepeBbsi CBAMBAIOT MOIMEPEK CKIIOHA, YTOOBI
IIHU JIEPEBBEB, CPYOJECHHBIX HIKE, MPEMSITCTBOBAIM CKAThIBAHUIO MX BHU3. Jlec

pyOSAT CHU3Y-BBEPX, UTO 00JIEracTTPEIEBKY.
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TonkomepHbiii nec nuamerpom a0 20 cMm cBanmmBaioT Oynbmoszepom. [lpu
3TOM JIEPEBbS BAJAT C TAKUM pPacyeTOM, YTOOBI OJHOBPEMEHHO MOKHO OBLIO
BBIKOpYEBATh KOpPHU. Bylbno3ep, ynupasch O AEPEBO HOXKOM, MOAHSATHIM Ha
MaKCUMAaJIbHYIO BBICOTY, CBAaJMBAET JAEPEBO, a 3aT€M, OMYCTHUB HOX Ha 3€MIJIIO,
BBIPBIBAECT KOpHU. Eciu IepeBbsi CpEe3aroT MWJION, a NHU BBIKOPYEBBIBAIOT
Oyiba103€pOM, TO Cpe3 HeoOXOJIMMO Mpou3BOAUTH Ha BbicoTe 50 — 60 cm oT
noBepxHocTu 3emuid. KopueBka Oyiba03epoM WIM KOpYEBATEIEM BO3MOKHA
TOJBKO Ha KOCOTOpax C MONEPEYHbIMHU YKJIOHAMH 10 8°HU mpoaosibHbIMU 110 30°.
[Tpu OoNBIIKMX YKIOHAX KOPUYEBKA IPOU3BOJUTCS B3PHIBHBIM CIIOCOOOM.

3apsa1 B3phIBYATHIX BEIIECTB pacrojliaraeTcsl B IIMype MO LEHTPOM IHS Ha
riyoune 1,5 — 2 muameTtpoB mHs. PacueT B3phIBUATHIX BEIIECTB HA MOJIPHIB OJTHOTO
nHs onpenensercs n3 pacuera 100 — 200 r B3ppIBYATHIX BELIECTB HOPMAJIBHOU
MormHocTiHa 10 cM aumameTpa mHs BanmyHbl yOuparoT ¢ Tpacchl Oyiba03epamH.
KpynHbie BallyHBI, KOTOpbIE HE MOTYT OBITH yOpaHbl Oyiba03epamu, IPOOST
B3pbIBAMH (JI€XKAIllK€ HA TOBEPXHOCTU —HAKJIAAHBIMU 3aps/laMH, a 3ari1yOJIeHHbIE
— IMIMypoBbIMU 3apsigamu). Ilpu ycTpoiicTBe Ha KOcoropax TaK Ha3bIBAEMbBIX
MOJIOK KOpYEBKa MHEH, TpoOJeHUE BATYHOB M YCTPOWCTBO MOJKH COBMEUIAIOTCA
Y IPOU3BOJSATCS OJJHOBPEMEHHO.

IIpu pacuucTke Tpacchl OT J€PEBbEB U KYCTapHUKOB, a 3aTEM OT IHEH

HEO0OXOMMO YUYUTHIBATH MONIEPEUHBIN POMUITH MTOJOCHI OTBO/IA.

4.1.3 YcrpoiicTBO NOAbE3/10B U NMOJOK

Tpaccel TpyOONpPOBOAOB B Tropax NPOKIAABIBAIOT C TAKUM PacdyeTOM,
YTOOBI OHU TTPOXOIMIIN KaK MOYKHO OJIMIKE K CYIIECTBYIOIIUM JIOPOTaM.

Jlnst mombe3na K JIF000M TOYKE TPAcChl HEOOXOJIMMO yCTpauBaTh, KPOME
MOCTOSTHHOT'O MPOE3/1a BAOJb TPACChl IS CTPOUTEIBHBIX MAIIWH, U MOIbE3bI C
CYILIECTBYIOIIMX MAaruCTPalbHBIX JOPOr. [ToCTOsTHHBIE TPOE3/Ibl YyCTPAUBAIOT MIPU

BBITTOJIHEHMH OCHOBHOT'O 00BbeMa 3€MIISTHBIX M CKaJIbHBIX pa60T.

TexHoroeu4yeckass Yacmb
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Yro kacaercs MNOABE3NOB I IPOXOJAa HAa Tpaccy MEXaHU3MOB,

BBITMTOJIHAIOMNX OCHOBHBIC U IMMOATIOTOBHUTCIIBHBIC pa6OTBI, TO UX yCTpauBarOT OO

Ha4ajia pa60T Ha Tpacce. HpI/I OIIPpCACIICHUU MCCT IIOABC3A0B U UX KOJIHUYCCTBA

YUUTBIBAIOT CIIEIYIONINE (PAKTOPHI:

1)
2)

3)
4)

5)

[TpotobHBINA YKJIOH HOJBE3IHBIX JOPOT HE JIOJDKEH MpeBbIIaTh 15°;
[ToBOpOTHI ¥ 3aKpyTJIeHUs TOABE3/1A B TUIaHE JOJLKHBI HMETh PaJNyC HE
menbIe 20 m. [lpu MeHbIINX pagrycax 3aTpyIHAETCS TPAHCTIOPTCEKINH
TpyO Ha Tpaccy;

[[upuna mpoe3keit yacTu A0DKHBI ObITh HE MeHee 3 — 4 M;

O0beM 3eMITIHBIX B CKaTbHBIX PA0OT IO CTPOUTETHCTBY MOIHE3A0BI0KEH
ObITh HauMeHbIIMM. Ilo3TOMy, eciaM ecTh BO3MOXHOCTH BBIOOpA,
paccMaTpuBalOTCA Ppa3IMYHbIE BapUAHTHl MMOABE30B W IMPUHUMAETCA
HAWJTy4IlINN;

B03M0>XHOCTh 1OCTaBKM MaTepHajioB Ha Tpaccy B JIIOOYI0 €€ TOUKY. DTO
O3HAYaeT, 4YTO KOJHYECTBO TMOIBE3J0OB M PACCTOSHHUS MEXKAY HUMHU
HA3HAYalOTCd C TaKUM pacdyeToM, 4YTOObl MOXXHO OBLIO JOCTaBUTh
MaTepuasbl B JI00YI0 TOUKY y4acTKa TpacChl MEXIY ABYMSI COCEIHUMH
MOIbE3JaMH.

[Ipu cTpouTenscTBE TPYOOTIPOBOJOB HA KOCOTOPHBIX yUaCTKaX C MONeped-

HBIMH YKJIOHaMH an >8° HeoOXOoAMMO yCTpaumBaTh MOJKHA (PHUCYHOK 2) CO

Che371aMU U Bhe3/laMU Ha Hee He pexe, ueM depes 100 m.

Hanbonee 5KOHOMUYHBIMU SBJISIIOTCS TTOJIKHM B BH/IC ITOJTYBBICMOB —

MOJTyHACHITHN (PUCYHOK 2 a, 0), TPH 3TOM HACBHITHON TPYHT MOJKH HUCIIOJIb3YETCS

JUITYCTPOWCTBA MPOE€3[a Ha IMEPUOJ MPOU3BOACTBA CTPOUTEIbHO-MOHTAXKHBIX

paboT umocaeayroIel FKCIUTyaTalui TpyoOonpoBo/Ia.
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Kpureprem yCTOMYMBOCTH OTBAJIa SIBISECTCS YTOJ MONEPEYHOTO YKIIOHA,HE
MPEBBIIAIOIINNA yTiIa BHYTPEHHETO TPEHUS HACBIITHOTO (Pa3pbIXJICHHOIO) TPYHTA.

Pacuer ycTOMYMBOCTM HACBITHOM YAaCTH IIOJIKM BBIIOJHSIOT C Yy4ETOM
BO3/ICICTBUS HE HEe pabOTAIOIUX MAIlIKH.

HlupuHy oIk HEOOXOAMMO Ha3HAYaTh U3 YCIOBUN MPOU3BOJACTBA padoT,
BO3MOYKHOCTH YCTPOMCTBa TpaHUIEM M MEXAaHU3UPOBAHHON MPOKIAIKU KaOems
CBSI3MC HATOPHON CTOPOHBI IOPOJBI, a TAKXKE C YYETOM MECTHBIX yciaoBul. [Ipu
MPOKJIAJIKE JABYX NapaJlJINbHBIX HUTOK pa3JesibHbIE MOJKU WA MPOKIaIKa
Ha OJHOU mnoske(HedTenpoayKTOMPOBO/bI) - PACCTOSHUE MEXKIY HUTKaMH 3 M.
Pa3pabotky TpyHTa (HE TpPEOYIOIIYIO MPEIBAPUTEIIBHOTO PBIXJICHUS) TMpH
COOPY’KEHHUH TOJIOK Ha KOCOTOpax ¢ mnomnepednbiM ykiaoHoMm ok =8-18° crnenyer

POM3BOINTH OyJba03epamMu (PUCYHOK 3).
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Pucynox 3. Cxema pa3pabOTKH MOJOK Ha CKJIOHAX MOMEPEUHBIMU
nmpoxoaamMu OyJib103epa.
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Pa3paboTky rpyHTa mpu yCTPOMCTBE IMOJIOK HAa y4acTKax C IOIMEPEUHBIM
yK- JOHOM 10 15° MOXHO BBIMOJHATH TAaKKe MPOJOJBHBIMU TMPOXOJaMHU
Oymnpro3epa mo cxeme (puc. 4). bynpao3epoM BHauane MPOU3BOMIT CPE3KYy H
pa3pabOTKy TpyHTa y JMHUW TEpPEXoj]ia MOJYBBIEMKH B TOJyHAchIb. [locie
cpesku B mpusMme | © TepeMenieHWsl €ro B HACBHITHYK) 4YacTh ITOJIKH
pazpabarsiBaeTcs TpyHT B npusme Il, a 3arem B mpusmax Il u IV no monHow

pa3paboTKH MPODUIIS TTOTYBBEIEMKH.
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Pucynok 3. CxeMa pa3paOOTKH ITOJIOK Ha CKJIOHAX ITOIIEPSYHBIMU IIPOX0IaMHU
OyJnba03€epa.

Pa3paboTky rpyHTa mpH YCTPOWMCTBE IMOJOK HAa ydacTKaxX C TMOMEPECYHBIM
yK- JOHOM A0 15° MOXHO BBINOJHATH TAKXE MNPOJOJBHBIMU MPOXOJaMHU
Oynpao3epa 1o cxeme (puc. 4). bynbno3epoM BHadalle MPOU3BOMAT CPE3Ky H
pa3paboOTKy TpPyHTAa y JIMHHHM TIepexoAa TOJIYBBIEMKH B IOJYHAcChHIb. [locie
Cpe3ku B mpu3Me | W mepeMenieHus ero B HACBIMHYK 4YacTh ITOJKH
paspabatsiBaeTcs TpyHT B npusMme I, a 3arem B mpusmax Il u IV go nmonnoi

pa3pabOTKK MPO(UIIS OJTYBHIEMKH.
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Pucynok 4. Cxema pa3paOOTKH MOJOK Ha CKJIOHAX MPOAOJIbHBIMHU NPOX0JaMHU
oynsaozepa: I, I, 1, IV-ipuzmbl pazpaboTaHHOTO TpYyHTA.
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Ha nonepeunsix ykinonax ok >18° pa3paboTka mojiok OyJb103€pOM Ipo-
JIOJIbHBIMU ~ XOJIaMH  MaJIONIPOU3BOAMUTENbHA, a  IONEPEYHBIMU  XOJaMH
HEBO3MOXKHA M3- 3a crHoJi3aHusi Oynbao3epa moa oTkoc. llosromy monku
YCTPaWBaIOT OJHOKOBIIIOBBIM 3KCKaBaTOPOM, 000PYIOBAHHBIM IPSMOM JIOMIATOM
WJIM 9KCKaBaTOPOM COBMECTHO COYJIIbI03E€POM.

DKCKaBaTOPOM TIOJIKY OTpadaTBhIBAIOT 3a OAMH MPOXOJ MPH BHICOTE 3a00s
1m0 6M W 3a JBa Mpoxoja Mpu OOJbINei BeicoTe 32005 (pucyHOK 5 a). Takas
cxemapa3paboTKH 1iejecoo0pa3Ha mpu KpyTusHe kocoropa 45° u Goblie.

Ha yxionax ak =18-40° npuMeHSIOT Ipyryto cxemy padoT: pa3paboTKy
MOJIKH OCYIIECTBJISIIOT YKCKaBaTOPOM U OYJIb103epOoM (PUCYHOK 5 0).
DKckaBaTop pa3padaThIBaeT 3a OJWH MPOXOJ] YaCTh MOJKK HAa HAMOOJBIITYIO
BBICOTY 32005 JJIs1 IPSIMOM JIOTATHI, @ OCTABIIUNCS TPYHT CHUMAET OYyJIbI03€EP

IMOIICPCUHBIMHA XOJaMMH.
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Pucynok 5. Cxema ycTpouCTBa MOJIKU:

a — HIKCKaBaToOpoOM;

1 - mepBbI TPOXOJT IKCKABATOPA,

2 - BTOpPOM MPOXOJ 9KCKaBaTOpPa;

0 — PKCKaBaTOPOM U OyJb103epoM; 1 - 4acTh MOJKH,
0TpabaThIBAEMONIKCKaBaTOPOM;

2 - 4aCTh TOJIKH, OTpabaThIBaEMOM OYJIbI03EPOM.

[Ipu pa3paboTke MOJIKM OAHUM SKCKABATOPOM HEOOXoAMMa IJIAaHUPOBKA
MOJIONIBEI TIOJIKK OYJIbJA03€pPOM, TaK KaK IOCJI€ 3JKCKaBaIlMM MOBEPXHOCTH
MOJTy4aeTCs HEPOBHOM, ¢ OOJIBIIMMH HE Pa3pbIXJICHHBIMU TJIbIOAMU (B CKAJIBHBIX
rpyHTax). [lo Takol MOBEPXHOCTHM HE MOTYT MPOXOJUTH JAKE TPAKTOPHI, HE
rOBOPS K€ 00 9KCKaBaTopax.

Ha mnomepeuHbIX M TPOJMOJBHBIX YKJIOHAaX pa3paboTka TOJIKH HMEET
HEKOTOpPbIE OCOOEHHOCTH.

Ha ywactkax ¢ mpogonbHbIMH U momnepedHbiMH (10 25-30°) ykioHamu
OTpa0OTKYy TOJIKM MOXHO OCYHIECTBJISITh C TOMOIIBIO  OYyJIbJ03€pOB
MPOJOJIBHBIMUA ~ XOJaMH 0e3 3akperuieHus. Eciu mpoAonpHBIM  YKIOH HE
IpeBbIIIAET 8°, a MONEepPEYHbIN

— 25-30°, To OynbaI03ep MOKET padOTATh U MOTIEPEUHBIMHU XOJaMHU.
OpHako B 3TOM cliydae pe3Ko BO3pacTaeT M3HAIIUBAEMOCTh XOI0BOM YaCTH.
CrnemyeT OTMETUTD, YTO BOOOIIE ITPH pabOTe Ha CKAIBHBIX IPYHTAX XOJ0Bas 4acTh
(0COOEHHO T'yCEHUITBI) TPAK-TOPOB, OYJIbI03€POB U3HAIIMBAIOTCS OY€Hb OBICTPO.

['ycenulpl pByTCA, KpasOalMakoB UX CTUPAIOTCS U JIOMAIOTCS.
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Ha npoponbHbIX (60JbIIE MpeneabHbIX, HO He MpeBbimatonux 30°) u
norne- peuHsIx (10 15°) ykioHax mosku pa3padaTeIBalOT 0yJib03€paMu MapKu
CaterpillarD6K mpo1oIbHBIMH X01aMHU TIOCIOMHO 0€3 3aKpeIICHUs.

Ecnu nmonepeunsie ykiaoHbl 6ombie 15-16°, a npoaoibHbIe OO0IBIIE 0O TIP,
TO pa3paboTka MOJOK OyibJI03epaMU CTAHOBUTCS KpailHe clokHOU. B Takux
YCIOBUSIX TOJKU pPa3pabaThiBalOT TUAPABIMYECKHM 3KCKaBaTOPOM MapKu
Caterpillar 6040FS, koTopblii 3aKpEIUIAIOT OJHUM WA ABYMs TpakTopaMu (N
OyJbJ103€pOM).

3emuisiHbIe PabOTHI O pa3pabOTKe TPAHIIEH CIIEYET BECTH C ONEPEKEHUEM
BBIBO3KUM TPyO Ha Tpaccy. 3emilepoiiHble MalIMHbI MpU pa3paboTKe TpaHIIeH
JOJDKHBI MEpEeMEIaThCsl MO TINATEIbHO CIUIAHUPOBAHHOW MOJIKE, MPU 3TOM
OJTHOKOBIIOBBIE 3KckaBaTtopbl Mapku Caterpillar 6040FS, oOopynoBaHHbIe
oOpaTHOH JonaToi, MOTYT NEpPEMELIAThCs TaK K€, KaK U IpPHU COOPYKEHUU
TpaHIIE B CKaJbHBIX TPYHTAX HAa PABHUHHOW MECTHOCTH, TO HACTHIIYy H3
METATIMYECKUX WIN IEPEBIHHBIX IIUTOB.

OTBas1 TpyHTa W3 TpaHIIEW HEOOXOOUMO pa3Meliarb y OpOBKM OTKOCa K
MOJIYBBIEMKAMHU C MIPaBOM CTOPOHBI MOJIKH MO XOAY pa3paboTku TpaHiueu. Eciu
OTBAJITPYHTA PAacIoiaraeTcsi B 30HE MOe3/1a, TO TPYHT IJIAHUPYIOT MO MOJIKE U

yTpaMOOBBIBAIOT OyJIb/I03EPaAMHU.

4.1.4 O0ycTpoiicTBO 00BOIHOTO PycC/ia PeKH

PemonTHbIie paboThl Ha 1476-M kM HedTenpoBoaa Ha niepexone MH yepes
peky bakanky ObUIM yHUKaJIbHBI caMUM MecTomnosioxkeHueM aedekra. OH
HAXOJMWJICS MOJ OCHOBHBIM PYCJIOM TOPHOM PEKH, KOTOpas B 3aBUCHUMOCTH OT
BPEMEHU r0/la ¥ TIOTOAHBIX YCIOBUWA MOTJIa ObITH TO MOJHOBOAHOU M OYpHOIi, TO
MPaKTUYECKUA OE3BOTHOM.

JUist UCKITIOYEHUS BIUSHUS JaHHBIX (PaKTOPOB Ha rpaduk padoT U € LUEIbI0
oOecrieueHus: 6€30MacCHOCTH MepCoHalIa ObLIO MPUHATO pelIeHrue CPOPMUPOBATH

NOOYCTPOUTH OOBOHOE PYCIIO PEKH.
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Pucynok 6. Cxema opranuzaiuu u npousBojactsa padot Ha [IIIMHuepes p.

bakanka

4.2 OcHOBBI METO/Ia PEMOHTA M0 KOMIIO3UTHO-MY(PTOBOI
TEXHOJIOTHH

B ocHoBe MeTona JIeKUT yCTaHOBKA HAa y4acTOK TpyOompoBoja ¢
U3bSIHOM KOMIO3UTHO-MY()TOBOM PEMOHTHON KOHCTPYKIIMH, KOTOpas
o0ecreynBaeT IMOJHOE BOCCO3JaHME MPOYHOCTH U JOJTOBEYHOCTH
OTPEMOHTHUPOBAHHOTO YYacTKa TpPyOONpOBOAAa 10 YPOBHS O€3U3bIHHON
TpyOBI MPU BO3ACHUCTBUM CTATUYECKUX U IIUKINYECKUX HATPY30K.

Kommo3utHo-MydToBass peMOHTHasi KOHCTPYKIIUS COCTOMT U3
CTaNbHOW  MYy(Thl, CBapeHHOM W3 JABYX NOIyMy(pT, KOTOpas
yCTaHaBIMBAETCA Ha TPyOe IO IEHTPY H3bsHA C KOJBIIEBBIM 3a30pOM OT
6mMM 10 40MmM. bBonpmioi I0OmMycK AJisi KOJIBIIEBOTO 3a30pa MO3BOJISIET
PEMOHTHPOBATH TPYOOMPOBOJBI C H3BTHAMU TE€OMETPUU MOTEPEUHOTO

CEUYCHHS ¥ U3rUOOM MIPOI0JILHON OCH.
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KoOHIIBI KOJIBLIEBOTO 3a30pa 3aMoJHSIOTCS 3aTBEPICBAIONIMM B TEUEHUE
gaca repmeTukoM. OOpa3oBaBIIMiics 00BEM MEXIy Tpyooil u MydToi
3aMOJHSAETCS KOMIIO3UTHBIM COCTaBOM, 3aTBEPAEBAIOLIUM JI0 TpedyeMoi
NPOYHOCTH B T€UEHHE 24 4acoB.

Ha Bpemsi mpoBeleHHs PEMOHTHBIX pabOT MO KOMIO3UTHO-MY(TOBOM
TEXHOJIOTUU TPOXOJHOE JIaBJIICHUE B 30HE M3bSHA CIEAYET ObITh CHUXKEHO W3
cooOpakeHMd 0€30macHOCTH TpW  OOCICAOBAHWM HW3BSHHBIX  YYaCTKOB,
YCTaHOBKE PEMOHTHOM KOHCTPYKIIMU M Ha BpEeMsi OTBEPKICHUS KOMITO3UTHOTO
COCTaBa, a TaKXe€ W3 YCIOBUS BOCCTAHOBIIEHUS HECYHIEH CIOCOOHOCTH
OTPEMOHTHUPOBAHHOTO M3BSIHHOTO ydYacTka TpyOompoBojga 10 ypOBHS
O0e3u3bsiHHONW TpyObl. TpeOoBaHMS K CHIDKCHHIO pPaboOyero maBiCHUS TIPH
PEMOHTE MaruCTPaIbHBIX TPYOOIPOBOIOB MO KOMIIO3UTHO-MY(TOBOMY METOIY
npuBereHpl B “MeToguke Ha  NPOBENEHUE  BBHIOOPOYHOIO  MOYMHKHU
TpyOOIIPOBOJOB KOMIIO3UTHO-MY(TOBBIM METOJIOM Ha OCHOBE pPE3YyJbTaTOB
BHYTPUTPYOHOU JUATHOCTUKH .

MydTtel, wucnomp3yembpie A7 MOYMHKH HM3BIHOB TpPYyOBI, MOTYT
yCTaHABJIMBATHCA HA MPsSMbIE TPYObl, HA TPYOBI C U3rHOOM C panyCcoM H3ruda
He MeHee 1,5DH.

PemonTHas My(dTa co CBapHBIM COSAMHEHUEM OTYMY(T (PUCYHOK 7)
COCTOMTH3 JIBYX NMOIYMY(PT, KOTOPBIE COEIUHSAIOTCS MEXAY COOOM CBApHBIMU
HIBaMU IIPU MOHTaxke My Thl Ha TpyOorpoBo. [Ipu aToM cama mydra K
TpyOONPOBOY HE MpUBapUBAETCS. BOKOBbIE KPOMKH 00€UX MOTYMY(T UMEIOT
pasznenky mox cBapky (Pucynok 8). IToaymydThl H3roTaBIUBAIOT U3 JTUCTOBOM
CTaJIi, PX ITOM IPOYHOCTHBIC XapaKTEPUCTUKH MeTaia MyPThl 00s13aHBI OBITH
HE HIDKE XapaKTePUCTUK MPOYHOCTH METasia TPyObl, a TOJIIIMHA CTEHKH MY ThI

HC MCHBIIC TOJIIINHBI CTCHKH Tp}I6I>I.
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Pucynok 8. Pazgenka kpoMok mosrymy(t 1o cBapky.
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TexXHONOrHsI MOYMHKM OOECIeYMBAeT BO3MOKHOCTH ITOYHMHKH HN3BAHOB,

ykazanHbix B PJ/[-23.040.00-KTH-201-17, B coueTraHuu coO CIEAYIOLUIUMHU

KOHCTPYKTUBHO-TCXHOJIOTHYCCKUMHA OCOOCHHOCTSIMH Tp}I6OHpOBOI[a:

- Ha u3rudax TpyoomnpoBoaa (¢ MUHUMAJILHEIM pannycoM n3ruda R=1,5Dn);

- IIPU HECOOCHOCTH JIBYX CMEKHBIX CBAPEHHBIX TPYO C BEIMYUHON CMEILICHHUS

KPOMOK JI0 TOJIIIUHBI CTEHKHU TPYO;

- TIpU OBAJIBHOCTH TPYOBI B COOTBETCTBUU C Tabnuieit 1.

Jlnamerp 219 [273 277 [325 [377 [426 [530 [720 [820 [1020 [ 1220
TpyOompoBoaa
DH,MM.
OBaJILHOCTE, HE 28 24,8 24,5 20,9 18 15,9 12,8 9,4 8,3 6,7 5,6
6omnee 100 (D, -
Dz)/DH,lOOO/O
rae D1 (D2) - nauOosbliiee (HauMeHbIIIee) 3HAYCHUE TUaMETpa
TpyOOINpPOBOJa BOB3aUMHO MEPICHANKYJISIPHBIX HAMPABICHUSAX B MM.
Tabnuua 2 - fonyctumMas riryOMHa BMSATHH U TOPOB MPU PEMOHTE 10
KOMITO3UTHO-MY(TOBOM TEXHOJIOTHH.
Duww | 325 377 426 530 720 820 1020 | 1067 | 1220
H, MM 33 38 43 53 50 48 45 45 45

H, — ponycrumas riy6MHa BMATHUHBI UM CyMMa BbICOTBI BBIIYK/JIOCTH U TJIyGUHEI BOTHYTHCTO TO(PBI

4.3 XapaKkTepuCTHKA KOMIIO3UTHO-MY(TOBOH peMOHTHOM

KOHCTPYKIUH

JI71s1 TOYMHKY U3bsIHA HAa MarucTpaibHOM He(TEpOBO/Ie MPEayCMOTPEHA

yCTaHOBKa COCTaBHOM KOMIIO3UTHON My(ThI [1-1 (pucynok 9) anunoi 2x2000

MM CO CBapHBIM COEAMHEHHEM OTyMy(PT (BEpXHEH U HIDKHEH ), paCOJI0KEHHBIX

BCTBIK JIPYT'C APYTOM U COEAMHEHHBIX MEXKIY COOO0I KOJIbLIEBBIM CBAPHBIM IIIBOM.
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FepPMEeTHK KOMMO3HTHEI coCTas

N
! [ ]
npononmuﬁ caapuon wos ; KOAbUEBON CRapHOR 1WMOB

Pucynok 9. /IByxcekunonnas mygra

B HmxHIOI0 MOnyMy()pTy BBUHYMBAIOTCS ABa BXOAHBIX CTAJbHBIX MAaTpyOKa,
npeJHa3HAaYeHHbIE IS MOACOCAUHEHNUS K HUM TMOKMX IUIAHTOB, MO KOTOPBIM
OyAeT mojaBaThCsl KOMIIO3UTHBIN COCTaB, NMPU 3TOM OJUH MATPyOOK SIBISETCS
OCHOBHBIM I [TOJIa4M KOMIIO3UTHOT'O COCTaBa, a JPYroi SIBISETCS PE3€pBHBIM
(moAKIIOYEHHE K pPEe3epBHOMY MaTpyOKy MNPOM3BOAMTCA B CIydae 3aCOPEHUs
OCHOBHOI0). B BepxHIOI0 MOayMy(pTy BBUHUMBAIOTCS JIBA BBIXOJHBIX CTAJIbHBIX
naTpyoka. Kpome toro, B BepxHeil nomymydre nuMeeTcss TpH psiia KOHTPOJIbHBIX
OTBEpPCTHI C OOJTaMM, NMpEAHA3HAUYEHHBIX I BBINIYCKAa BO3/AyXa U MPOBEPKU
YPOBHSI KOMIIO3UTHOTO COCTaBaIpu 3anuBke. B 00enx noaymy¢rax UMerOTCs 1Mo
YeThIpe pPe3bOOBBIX OTBEPCTHS, B KOTOpPbIE BBOPAUMBAIOTCS YCTAHOBOYHBIC
OONTHI, MpeHA3HAUYCHHBIE ISl PErYJIUPOBKHU 3a30pa MexAy MydToil U TpyOoH u
BBITIOJIHAIOIIME (PYHKIUIO ONOP IIPU YCTAaHOBKE MY(PTHI HA TPYyOOPOBOA.

CocraBHas KOMITO3UTHO-MY(PTOBast PEMOHTHas KOHCTPYKIIUS
yCTaHaBIMBAETCS Ha TPyOE€ CHMMETPUYHO [0 OTHOIIEHUIO K U3BSHY C
KOJIBIIEBBIM 3a30poM OT 6 MM 110 40 mM. KOHIIbI KOJIBIEBOTO 3a30pa 3aMOIHSIOT
TEPMETHUKOM C IIEJIbI0 CO37aHus 3aMKHYTOI0 00beMa MEXy Tpyoor u My(dTOMH.
Jis  repmeTu3aly  OOKOBBIX  3a30pOB  IMPEAYCMOTPEHO HCIOJIb30BaHUE
MACTUKH, T€pMETU3UPYIOLLEN

«JIomact» mo TY 2257-050-18563945-2003. Ob6pa3oBaBmmiics 00beM
MeX Ay Tpyooin My(TOH 3aroIHsIeTCs] KOMIO3UTHBIM cocTaBoM «J[aka» TY
2257-051-18563945- 2003 ny1s mepegayr MEXaHUYECKUX HArPy30K C

PEMOHTUPYEMOTO yJyacTka TpyOonpoBoia Ha My Ty .
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4.4 TexHoJiornueckue onepanuu, BoINOJIHAEMbIe PU
YCTAHOBKE PEMOHTHOI KOHCTPYKIIUH

OpraHuzanusi 1 TEXHOJIOTHYECKasi PsJi BBHIIOJHEHHUS OCHOBHBIX pabOT IO
PEMOHTY M3BSHHBIX yYaCTKOB TPYOBbl C NMPUMEHEHHEM DPEMOHTHBIX YCTPOMNCTB
[11cnenyromas:

OTIPEJEIUTh U 0003HAUYUTH MECTOTIOJIOKEHHE U3bsiHA HA MECTHOCTH;

— CHM3HTH pabouee gasnenue a0 2,5MlIla;

— BCKpBITh TPYOOIIPOBOJI 10 HUKHEHN 00pa3yromiei;

— JopaboTaTh PEeMOHTHBIA KOTJIOBaH Ha riayouny He menee 0,8 m ot

HIKHEN00pasyrolei TpyOsl;

— YTOYHUThH MECTONOJIOKEHUE U3bsIHA U TIOJIOKEHUE TPYOOIpOBOIa;

— OTKJIIOYHMTHh HEPTENPOBOA OT CUCTEMBI AIEKTPOXUM3AILIUTHI;

— JIEMOHTHUPOBATh U30JISILIUOHHBIN CI0M TPyOONIpOBOAA;

— TPOBECTHU JOMOIHUTENIBbHBIN 1E(PEKTOCKOMMYECKU KOHTPOJIb;

— YCTPaHUTb U3bSH;

— BOCCTaHOBHTb M3OJISLMIO TPYOOIIPOBOJIA;

— BBINOJHUTH KOHTPOJIb KAYECTBA BBINIOJHEHHBIX U30JLUOHHBIX PadoT;

— TMOAKJIIYUTH TPYOOIPOBO K CUCTEME JIEKTPOXUM3AIIUTHI;

— 3achIlaTh KOTJIOBAH.

[Ipu mpoBeaeHUM pabOT MO yCTAHOBKE PEMOHTHOM KoHCTpykiuu [11 Ha

JNEUCTBYIOIIIEM HeTenpoBojie cleayeT OBbITh O(POPMIICHO pa3pelleHre Ha

IIPOM3BOJICTBO PA0OT B COOTBETCTBHHM ¢ mpuitoxkenuem 9 PJ1 153-39.4P-117-02.

4.4.1 3emasinble paGoThl IPU MOATOTOBKE 1e()eKTHOI0 y4acTKa

TPYOONIPOBO/Ia K PEMOHTY

[abapuThl PEMOHTHOTO KOTJIOBAaHA TMPUHATHI C YYETOM HY>KHOCTHU
YTOUHEHUS TPaHUIl HU3bSHA TI03KE BCKPBHITHUS HEPTENpPoBOAa U HYKHOTO
MPOCTPAHCTBA JIJIsl IPOU3BOACTBA PabOT MpW yCTpaHEHUH M3bIHOB. Pa3zpaboTrka

KOTJIOBaHa MPOU3BOUTCS IKCKABATOPOM C 0OpATHOM JIOMATOW U BPYYHYIO.
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[Ipu pabote skckaBaTopa HYXHO coOionath pacctosaue 0,20 M OT KOBIIa

70 cTeHKU TpyObl. [l mpeaoTBpalleHus NaJeHus KyCKOB IpyHTa B KOTJIOBaH,

OTBaAJI BBIHyTOﬁ 3eMJIM 00sI3aH HaXOJUTLCA Ha PaCCTOAHHUU, HC MCHCC 0,5 M OT

Kpasd TpaHIICHU B CYXHX H CBA3SHBIX I'PYHTAaX, HC MCHCC 1 M B mecuaHBIX M

YBJIA)KHCHHBIX I'PYHTAax.

3eMIIsIHbIC pa6OTBI IIpu pa3pa60TKe KOTJIOBaAHa  BBIIIOJIHAIOTCA B

CJ'ICI[}’IOIHCﬁ IHoCJaACAO0BAaTCIIbHOCTHU:

YCTAaHOBUTH U 3aKPENUTh 000PY0BaHUE B CTBOPE pa3pabOTKH;
MPOBECTU Pa3pabOTKy IPyHTa B OOKOBBIX TPaHIIESX MO 00€ CTOPOHHBI;
MIPOBECTH Pa3pabOTKy TpyHTa BOKPYT TPYyOOIPOBOAA C BBICMKOM
noj TpyOoit Ha TpeOyeMyI0 MPOEKTOM TIIyOUHY;

MIePEMECTUTH TPYHT BO BPEMEHHBIHN OTBAJ;

MPOBECTH KOHTPOJIb 3aJ0KEHHUS OTKOCOB M OTMETOK [HA U
rabapuToOB KOTJIOBaHa,

0(OpPMUTH aKT Ha BBHIMIOJHEHHUE pa0OT.

Henopabotka paboyero KoTiioBaHa He nomyckaercs. Jlomyckaercs

nepepaboTka Ha BeMuuHy He 6osiee 200 mm.
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Pucynox 10. Texnonorudeckast cxema 1o mpou3BOJICTBA PaOOT MO BCKPBITHIO

O0OHapyXEHHOTO U3bsHA.
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Pucynok 11. Pa3pes 1-1

[Tpumeuanue: 1 - OTBaJ MIIOAOPOTHOTO CIOS MOYBBI; 2 — DKCKABATOP; 3 -

3anpeTtHas30Ha TpyOOIpoBoaa; 4 - 30Ha pa3pabOTKU TPyHTA BPYUHYIO.

4.4.2 OuncTKa 1eeKTocoaepKalero y4actka TpyoonpoBojaa ot
U30JISIIMOHHOT0 HAHECEHUSI

[lepen ycTaHOBKOW PEMOHTHBIX MYy()T HYKHO TIIATEIHHO IOATOTOBUTH
METaJUIMYECKYI0 TOBEPXHOCTh TPYOOIPOBO/Ia, OCBOOOIUB €€ OT U3OJISIIITIOHHOTO
HAHECCHUS.

OuncTKa TMOBEPXHOCTH TPYOOMNpOBOJa OT H3OJAIUOHHOTO HAHECEHUS,
CIEIOB KOPPO3WMM W TPS3U TPOU3BOJUTCA TOJBKO MEJIKUM PYYHBIM
WHCTPYMEHTOM (py4HbIE CKpEOKHM, METAUTMYECKUE IIEeTKH, HaAMWIbHUKH,
MOJIOTOK, 3yOuio). OcTpbie BBICTYIIBI, 3ayCEHIIBI M OpBI3TH MeTaia 0Os3aHBI
cpyOaTbcsi 3yOuIoMm.

JlmvHa OYMINEHHOTO ydYacTKa TpyOorpoBojaa oOs3aHa MPEBHINIATH JUTHHY
ycranaBnuBaeMoit My el Ha 300-400 MM (150 — 200 MM ¢ KakI0# CTOPOHBI).
CHsTast M30JSIUS CKIQJIUPYETCS B CIICIMAIBHBIA KOHTCHHED W yIaiseTcs W3
pabodeii 30HBI.

O4ucTKYy TPOBOJIUTH TAKUM 00pa3oM, YTOOBI HE MOBPEAUThH CTEHKY TPYOHI.
HenomyckaeTcst HaHECEHUE TTapaIiH, PUCOK, CKOJIOB OCHOBHOTO METaJLJIa WITH
Cpe3aHus CBapHBIX MBOB. OYMCTKA MMOBEPXHOCTH B 30HE M3bsiHA 00s3aHa

IIPOU3BOAUTHCS PYYHON METAJUIMYECKON IIETKOM.

TexHoroeu4yeckass Yacmb
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KoHTposb KaduecTBa OYMCTKU MPOW3BOAUTCS BHU3yaJbHO 0€3 MPUMEHEHUS
YBEIIMYUTEIbHOW ONTUYECKOM TEXHUKH. Ha OYHIIEeHHONW TMOBEPXHOCTH HE
cieayeT ObITh OCTPBIX BBICTYIIOB, 3aYCEHIIEB, OpBI3T METajlIa, a TAKKEe OCTaTKOB
W30JISIIMH U 3aIIIUTHOTO HAHECCHUS.

He nomyckaercss mpoBoauTh I[IpowsBeeHHss MO OYHMCTKE MOBEPXHOCTH
TpyOOIpPOBOA OT 3aITUTHBIX HAHECEHUM 0€3 CHUYKEHUSI pab0vero JaBJIeHUs

1o 2,5 MITa.

[Ipu oumcTke cTapoil H3OJALMHU 3aAMPEIIAIOTCd XUMHUYECKUE CIIOCOOBI
OUYUCTKA U MEXAHU3UPOBAHHBIC CIOCOOBI, COMPOBOXKIAIOIIUECS CHITHEM

METaJUIMYECKON CTPYKKH C MOBEPXHOCTU TPYOOTIpoOBOA.

4.4.3 IIpoBeaenne 10NOJHUTEIbHOM TeeKTOCKONNYECKO MPOBEPKHU

JIOTIOTHUTENBHBIN HU3BIHOCKOIMMYECKUN KOHTPOJIb MPOBOJIMUTCSA C LEIBIO
YTOYHEHHSI THINA, TEOMETPHUYECKUX IapaMeTPOB H3bIHA W CTEIECHU €ro
ormacHoctu, ooHapykeHHoro BUII u BbIsSBICHUS BO3MOXKHBIX JTOMOJHUTEIBHBIX
U3bSTHOB, HAlPUMEp, PUCOK BO BMATHHE, TPEIIMH B CBapHbIX mBax u T.1. Ilo
nanabiM - JIJIK omnpenensercss HoBas (yTOUYHEHHas) BEJIWYMHA CHUIKECHHS
JIABJICHHSI.

K mpoBemennto pabor mo JJIK momyckarTcs — CHIEIMANIUCTHI,
aTTecToBaHHbIe B cooTBeTcTBUM ¢ TpeboBanusmu [Ib 03-440-02 «IIpaBumna
aTTeCTaIlMK MepCoHaNa B 00JaCTH HEPA3PYIIAIOIIETO TPOBEPKID.

JJIK mpoBonuth B coorBeTcTBUU ¢ TpeboBanumsimu OP-13.01-74.30.00-
KTHO004-1-03 «PermameHT W MeETOAWMKA TPOBEACHUS JOMOJIHUTEIHHOM
U3bSHOCKOIIMYECKOW  TPOBEPKHM  HM3BSIHOB  TPyO  MarucTpaibHBIX U
TEXHOJIOTHUYECKUX HEPTEIIPOBOIOBY.

[lo pesynbratam JIJIK odopmisieTrcss axT, KOTOpPbIA yTBEpKIAETCA

rI1aBHBIM nH)keHepoM AO MH.

TexHoroeu4yeckass yacmb

U3m.

Jluecm Ne dokym. lMoodnuck |Jama

Jlucm

52




[Ipu wHecoBmageHnn (PaKTUYECKUX TApaMETPOB H THMA M3bSHA,
onpeaeneHHbIX o pesynpraraMm JJIK ¢ gaHHBIMM OT4YeTa 1O JHUATHOCTHUKH,
KOTOpbIE MPHUBOAAT K M3MEHEHHIO METOjJa MOouYMHKH, corjiacHo PJ/-23.040.00-
KTH-201-17. [IlpousBeaeHuss MO YCTPAHEHUIO U3bAHA 00s3aHBI  OBITH
OCTAHOBJICHBI.  3ampeniaeTcss BO300HOBJIEHUE paboT  06e3  mpolenyp,
npeaycmotpennsix OP-13.01-74.30.00-KTH-004-1-03

«PernameHt u METO/IMKA IPOBEICHUS JOTIOJTHUTEIBHOTO
U3BSHOCKOIIMYECKOTO  TMPOBEPKHM  HM3BIHOB  TPyO  MarucCTpajlibHBIX U
TEXHOJIOTUYECKUX He(DTETPOBOIOB» U BHECEHUSI U3MEHEHU B TAHHBIN MPOEKT.

4.4.4 MonTaxx peMoHTHOH KOHCTpykuuu I11 Ha TpydonpoBoae

MoHTaxx peMOHTHOW KOHCTpykKuuu IIl BbIMOJMHAETCS B ClEAyIOLIEH
MOCJIEIOBATEIbHOCTH:

1.  OyucTuTh MNOBEPXHOCTh HEPTENPOBOJAa B MECTE€ H3bSHA OT
U30JISIIIMOHHOTO HAHECEHHS, CIIEJIOB KOpPpOo3uM U rpsizu. Paborty
MPOU3BOJIUTh  PYYHBIM HHCTPYMEHTOM (py4HBIE  CKpeOKH,
METa/NIMYeCKHe MEeTKH U Jp.). O4UCTKY TpyObl B 30HE H3bsHA
POU3BOAUTH  PYYHOM  METAUIMYECKOW  meTrkou.  JlimHa
OUHMIIEHHOTO YyYacTKa TpyOOompoBojAa 00si3aHa MPEBBIIATH JJIMHY
ycraHaBiuBaeMoit Myd1el Ha 300-400 mm (150 — 200 MM ¢ kaxoit
cTOpoHbI). Ha ounilieHHOM MOBEPXHOCTU HE CIEAYET ObITH OCTPBIX
BBICTYNOB, 3ayCEHLEB, OpbI3r MeTaia, a TakKXe OCTaTKOB
U30JIILIMOHHOTO U 3alIUTHONOHAHECEHHS;

2. Tlpoectu JIJIK u3bsiHa B cOOTBETCTBUU C TpeOoBaHusmu OP-
13.01- 74.30.00-KTH-004-1-03 «Permamenr u MeTOIMKa
MPOBEJCHUS JIOMOJHUTEIBHOTO HU3bSIHOCKOIMUYECKOTO MPOBEPKHU
U3bSTHOB TpyO MarucTpagbHbIX u TEXHOJIOTHYECKUX
TpyOomnpoBoaoB». [1o pesynasraTam JI/IK odhopmuts akT, KOTOPHIN

yTBEpKAaeTcs riaaBHbIM HHkeHepoM OAO.
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HpI/I HCCOBIIaICHNH (baKTI/I‘IGCKI/IX [MapaMCTpOB W THIIA H3bIAHA,

onpeneneHubix JJIK, ¢ 1aHHBIMM OTYETa MO AUATHOCTUKHU, KOTOPBIE

IMPUBOIAT K UIBMCHCHHUIO MCTOJA IMOYHMHKH, ITPOU3BCIACHUA 00s13aHBI

OBITH OCTAHOBJICHBI.

3anpeniaercs Bo300HOBIEHHE paboT 0Oe3

BBITIOJIHEHUS Tpoueayp, npeaycmorpennbix OP-13.01-74.30.00-
KTH-004-1-03;

OTMeTuTh MapkepoM (MEIOM) TpaHHUIBI U IEHTP HU3bSIHA Ha
TpyOOmnpoBOjEe, TpaHUIBl MY(PTHl CUMMETPUYHO OTHOCHTEIHHO
LEHTpa U3bsHA;

OTMETUTh Ha YYaCTKE C HECHSTHIM H3OJISIHUOHHBIM MOKPBITHEM
pENepHyI0 TOYKY, H3MEPUTh M 3allicaTh pPACCTOSHUE MEXIY
pENEPHON TOYKON U CEPEANHON U3bAHA;

Y cTaHoBUTH COOPHOE YKPBITHE MAIATOYHOTO TUTIA;

IIpoBectu TpoOecTpyHHYIO 00paboTKy MTOBEPXHOCTH
TpyOOmnpoBOoAa B 30HE IMOYMHKU W BHYTPEHHEW IMOBEPXHOCTU
peMOHTHBIX  moaymy(dr. JlnuHa yvacTka ApoOecTpyilHOM
00paboTku obs3aHa ObITh paBHa MuHE My ThITUTIOC 100-150 MM ¢
KaXIOW CTOpOHBI. KayecTBO MNOBEPXHOCTH, IOCTUTHYTOE IpHU
nmoMomn  apoOecTpyilHOM  00paboOTKH, CleayeT  OTBevaThb
mBenackomy crannapty SVENSK STANDART SIS 05 59 00 Sa
2,5-Sa 3,0. OtmeueHHOE HA TPyOEe MECTO U3bSIHA APOOECTpyHHOU
00paboTKe HE MOABEPraTh;

OTMeTuTh Ha MOATOTOBJICHHOM YYacTKe TPYObI (CBEpXy) LIEHTP
U3bsHA, WCIOJIb3Ysl PACCTOSIHUE OT pPENepHOW TOouyku. HanecTtn
MapkepoM (MeJIOM) CUMMETPUYHO OTHOCHUTEIBHO IIEHTpa M3bsHA

ABC MCTKH B OKPY>XKHOM HaIIpaBJICHUU, 0603Haqa}oume rpaHUuIbI

MyQTHI;
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10.

11.

12.

YcranoButh moaymy(dThl Ha TpyOompoBoa. JIms MOHTaXHBIX
paboT uCHONIB30BaTh pPEMOONTHI, BKPYYCHHBIE B OTBEPCTHUSA
yCTaHOBOYHBIX  OontoB.  [lomymydtsel  dukcupoBaTh  Ha
TpyOOTIIPOBOJIE IBYMS IIEMHBIME CTsDKKaMu. [Ipu MoHTaxe My(pThI
Ha TpyOONMpOBOJA YCTAaHOBUTHb BEIMYMHY 3a30pa  MEXIy
noJiyMmy(pTamMu JJIsi CBApKH MPOJIOJIBHOIO 1iBa 3-4 MM € IIOMOIIbIO
MEPHBIX TIJIACTHH;

BoinonHuTh nNpuUXBaTKy MOIYyMy(dT CBapKOW OJHOBPEMEHHO
(mapajuiennbHO) JIByMsSI CBapIIMKaMH C Pa3HbIX CTOPOH TPYO.
[IpenBapuTtenbHO MeCTa IPUBAPKU NPUXBATOK Pa30rpeTh Ta30BOU
ropenkoit 1o temmnepatypbl 100- 1500C. IIpuxBaTky BBINOIHATH
BJIOJIb IIIBa PAaBHOMEPHO, Ha pacctosHuunpumepHo 0,5 M apyr ot
Jpyra, MEHbIIas JUIMHA MPUXBATKU 00s3aHa COCTaBIATH 50 MM.
MuHUMaNbHOE KOJIMYECTBO MPUXBATOK PABHO TPEM;
OTtperynmupoBath KOJIBIIEBOH 3a30p B auamnazoHe 6-40 MM mexmy
MypTOI UTPYyOOITPOBOIOM JIJIsl UCKITIOUEHUSI IPUBAPKH K TPyOe,
UCIIOJIb3YsIyCTAaHOBOYHBIE O0NTHI. [103Ke peryaIupoBKY BCTaBUTh
pacniopHble KJIuHbs (Ha 6 1 12 4acoB) ¢ KaXKJ0ro KOHIIA.
HyxHO€ KONMMuecTBO KIMHBEBOMPEACSETCS FTeOMEeTpren TpyOsl;
[TpuBapuTh BHIBOIHBIE TUTAHKY IS IPEOTBPAILICHHUS
00pa3oBaHuUsl TyTrOBBIXKPATEPOB HA KOHIIAX CBAPHBIX IIBOB;
BrITOTHUTE CBapKy IBYX KOPHEBBIX IMIBOB. CBAapKy MPOIOIBHBIX
[IBOB CJIEAYET MPOBOAUTH OJHOBPEMEHHO. [Ipu mpoTsKeHHOCTH
mBa 6oJiee 1 M HaKaX oM IIBE 00s13aHbI PAO0OTaTh OJTHOBPEMEHHO
nBa cBapuka. IlpeaBapuTesnbHO MecTa CBapKH pa3orpeBaTh
razoBoil ropenkoit mo Ttemneparypsl 100-150°C. Koutpons
TEMIIepaTypbl TPOBOAUTH TEPMHYCCKUM KapaHAalmioM B 4-x

Toukax (pu temneparype 1000°C on maBuTes).
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13.

14.

15.

16.

17.

18.
19.

B mnpouecce cBapku MNpOBOAUTH 3a4YMCTKy HUIMGOBAIBLHOM
MAaIIMHKOW Hayanda MKOHIA KaKJIOW MPUXBATKU U OKOHYATEIHHOE
3aMOJHEHUE KOPHEBOrO IIIBa, KOTOPBIA 3aTeM 3a4YUCTHUTh
nuiMoBaIbHOW MAIIMHKOW WM METaUIMYECKOM IIEeTKOH /0
METaNIMYECKOro 0Jecka;

[IpoBecTu 3amoiHEHHE MPOMEKYTOUYHBIX CJIOEB CBApHOIO IMIBA.
[To3’)kxe OKOHYaHUSA KaXJAOro0 MPOMEKYTOUHOIO CIIOSl MPOBECTH
3aUMCTKY CBApHOTO IIBa NUIM(OBAIBLHON MAIIMHKON WM
METAUIMYECKOW IIETKOM JO YHCTOr0 CIUIOIIHOTO MeTaa -
cpe3aTh BHIBOJHBIC TNIAHKH, MECTa UX MPUBAPKU 3aUNCTHUTH;
BbInomHUTE BU3yalIbHBIII OCMOTP M OOMEp CBApOYHOrO IIBA Ha
My(pTe, KOHTPOJIb KadeCTBAa CBAapHBIX IIBOB HEpa3pyIIAIOIIUMHU
MeTtonamu mpoBepkuB cootrBercTBUn ¢ ['OCT 3242-79. KauectBo
CBapHBIX IIIBOB cJjeayeT oTBeuaTh TpeOoBanusiMm PJ[-08.00-
60.30.00-KTH-046-1-05;

OTperynupoBaTh KOJBLEBON 3a30p MEXIy TpyOood M My(QTOH.
PerynupoBky NpoBOAWUTH YCTAHOBOYHBIMH OOJTaMH C Yy4€TOM
reoOMeTpUr TPyObl, TPU ITOMOOsI3aHa ObITH OOEcIeyeHa BeJInYruHa
3a30pa B Auamnaszone ot 6 mm g0 40 mm.

[IpuroToBUTH TEPMETUK B COOTBETCTBUU C II. 4.4.6. CoOTHOLIEHUE
CMOJIBI K HAaIOJIHUTENIO-OTBEPAUTENIO CIEIYEeT COCTaBlAThH 1:3.
I'epmetuk roToBUTH moprusimMu He Oomee 10-12 n. Bpewms
OTBEPXKICHUS TPUOIUIUTEIBHO

15 munyT;

[IpoBecT  repMeTM3alMI0  KpaeB  KOJBLEBOIO  3a30pa B
cooTBeTcTBUU Cc 11. 4.4.7;

[IpuroToBUTH KOMIIO3UTHBIN COCTAB B COOTBETCTBHH C 1I. 4.4.6;

VY CTaHOBUTH YCTAaHOBOYHBIE OONTHI 3aMOMJIUIO C BHYTPEHHEH
NOBEPXHOCThI0O MY(Thl. JlaHHYIO ONEpalMi0 MPOBOAST TO3IKE

3aTBCPACBAHMA I'CPMCTHKA,
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20.

21,

22,

23.

24,

25,
26.

CMOHTHpOBaTh apMHUPOBAHHBIE MPO3PAYHBbIE  IUIAHTH IS
HarHeTaHUsi KOMIIO3UTHOTO COCTaBa, NPOBEPKH 3aMOJIHEHUS U
BBIX0/1a BO3/IyXa U PE3€PBHBIN LIUIAHT;

3amoJIHUTh KOMIIO3UTHBIM COCTaBOM KOJIBIIEBOM 3a30p 4epes
HIDKHUNA BXOJHOW naTpyOok. KOMIO3UTHBIN cOCTaB HarHeTaThb /10
TEX T1Op, I[IOKa pE3epBHBIM NUIAHT HE OyAeT 3aloJIHEH
KOMIIO3UTHBIM COCTABOM 3aTE€M IepeXaTh 3aKHUMOM PE3E€PBHBII
IJIAHT ¥ IPOAOJIKUTH 3all0JHEHHE KOJIBLIEBOTO 3a30pa 10 BBIX0J1a
KOMIIO3UTHOI'O COCTaBa 4Yepe3 BEPXHEE BBIXOJHBIE MATPyOKH Ha
30-40 cm. llnanru nmepexats 3axuMamu. Orneparuro 3a0THEHUS
MY(TbI KOMIIO3UTHBIM COCTaBOM BBINIOJHATH MIPU TEMIIEPAType OT
+30C no+250C. PeMOHTHYX0 KOHCTPYKLHIO BBIAEPKUBATH B
teueHue 24 yacoB npu temneparype oT +30C not+250C mns
OTBEPKJCHUS KOMIIO3UTHOTOCOCTABA;

Cpe3arb  3amoanuuo  BXOAHBIE UM BBIXOAHBIE  NATPYOKH,
KOHTPOJIbHBIE U YCTAHOBOYHBIE OOJITHI;

VYcTpaHuTh BCE HEPOBHOCTH, MOJITEKH KOMIIO3UTHOIO COCTaBa Ha
MOBEPXHOCTU MY(ThI U 3aUNCTUThH CBapHBIE LIBHI;

CMOHTHPOBATh MEPEMBIUKY MEXTy MyPTOI U TpyOOI C TOMOILBIO
TEPMUTHOW WUJIM IEKTPOAYTOBOM CBApKU;

[IpousBecTr KOHTPOJIb KAYECTBA TOYUHKU;

OdopMuUTh aKT Ha YCTpAHEHHE U3bsiHA B COOTBETCTBUU ¢ OP-

13.01-45.21.30-KTH-002-1-03.

4.4.5. CBapo4Hblie padoThI

HpI/I YCTAHOBKC KOMITIO3UTHBIX My@)T BBIIIOJIHACTCA CBApKa CIICAYROIIUX

CBAPHBIX COCIMHEHUN:

- TPOAOJBHBIX CTHIKOBBIX IIBOB, COETUHSIONINX MOIyMY(ThI MEXIY COOOM;

KOJBLOECBBIX CTBIKOBLIX IIOBOB, BBIIIOJIHACMBIX B CJIyda€ YCTAHOBKH

MHOTI'OCCKIITMOHHBIX KOMITO3HUTHBIX My'(i)T
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Jlnst cBapKy MpPOJOJIBHBIX M KOJBLUEBBIX CTHIKOBBIX IIIBOB IPH YCTAHOBKE
KOMITIO3UTHBIX MY(DT NpPHUMEHSETCS py4yHas JIyroBas CBapkKa 3JIEKTPOJAMHU C
OCHOBHBIMBHJIOM HAaHECEHUH.

YCTaHOBKY KOMITO3UTHOW MYy(TBHl Ha Yy4acTKe TPYyObI C HM3BSIHOM, U €€
cOOpka NPOU3BOJATCS C IOMOIIBIO CBhEMHBIX TUAPABIMYECKUX LEMHBIX
MIPUCITOCOOJICHHMIA.

JUIsL TIpeABapUTENIbHOIO W COIYTCTBYIOLIETO IIOJOIPEBAa IIPU CBapKe
KOMIIO3UTHBIX ~ MYy(T  cleayeT  HMCHOJIb30BaTh  KOJIBLIEBBIE  Ta30BbIE
IIOJIOIPEBATEIIN,0HO — WJIK MHOTOCOIUIOBBIE T'a30BbIE TOPEIIKH.

3a30pbl B MPOJOJBHBIX CTHIKAX MpU COOpPKE MOAYMY()T UM B KOJIBLIEBBIX
CTBIKAX MHOTOCEKIIMOHHBIX My(QT 00s3aHbl COCTaBIATH 2 — 3,5MM.
YcTaHOBIIEHHBIE 3a30pbl  cleAyeT (UKCHpPOBaTh C IOMOILIBIO MPUXBATOK.
[IpuxBaTky cleAyeT BBIIOJHATH C TMOJHBIM TIPOBAPOM B PEXKHUME CBApPKU
KOPHEBOTO CJIOS.

VY cTaHOBKY ITPUXBATOK CIIEAYET BBITOJIHATH B CIEIYHOLIEH
IIOCJIE0BATEIBHOCTH:
- YCTAaHOBKA IPUXBATOK B KOPHEBOW YaCTH Pa3JeNKU OJHOIO U3
IPOAOJBHBIX IIBOBIIO TOPLIAM MY(THI;

- YCTaHOBKa MPUXBATOK B KOPHEBOM YACTH Pa3JeiKu BTOPOrO

IIPOJIOJIBHOTO IIBA TOTOPIIAaM MY(THI;

- YCTaHOBKa MPHUXBATOK IO JUIMHE MPOJIOJIbHBIX CTHIKOB MOJIYMY(T, MpU

3TOMPACCTOSIHUE MEXKy MPUXBATKAMU clieyeT cocTaBiATh S00+:50mm.

- JITMHA TIPUXBATOK 00s3aHa cocTaBiATh /0 — 100mM.
[To3ke ycTaHOBOK MPUXBATOK CieAyeT 3anuindoBaTh WX Hadajga H
KOHIIBI Ha JyiHe 15-20MM, o0ecrednB TUIaBHBINA TIEPEX01 OT MPUXBATKU K

KOPHEBOM YaCTU Pa3JIEeJIKU.
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JImst  KayeCTBEHHOTO  BBIMIOJIHEHHS TMPOJOJIBHBIX IIIBOB  TOIYMY(]T,
UCKJIIOYCHHSI M3bSIHOB, OOpa3ymoOIIMUXCS B KpaTepHOW 4YacTH IIBOB, CBAapKy
MPOJIOJIBHBIX CTHIKOB CJIEIYET BECTH C MCHOJb30BAHHEM BBIBOJHBIX IUIACTHH,
PUBAPUBAEMBIX K TOpIIAM OJYyMY(T B 30HE MPOJIOIbHBIX CTHIKOB.

CxeMa cOOpKH MPOJIOJIbHBIX CTHIKOB MOJYMY(dT MpUBEECHA HA pUCYHKE 12.

[lo okoHYaHWM COOpPKH TMPOJOJIBHBIX CTBIKOB MOIyMY(PT crexyer
OTPETYIMPOBATH 3a30Pbl MEXKAY TPyOOil U My(TOH C TOMOIIBIO YCTAHOBOYHBIX
001TOBU 3aUKCHPOBATH MOJOKEHUE MY(PTHI OTHOCUTEIHFHO TPYOBI C TTOMOIIIBIO
PACIOPHBIX KJIMHBEB, YCTAHABIMBAEMBIX MO BEPXHEW U HWKHEH 00pasyrolum
TpyObI Ha 00OUX TOpUAX MY(PTHI.

[lepen HayanoM BBINOJHEHUS PAOOT MO CBapKe KOMIIO3UTHBIX MYy(QT
CJIIEyET IPOU3BECTU CYLIKY WM ITOAOIPEB KPOMOK IPOJOJIBHBIX, KOJBLEBBIX
[IBOB ¥ MPUJIETAIONUX K HUM y4aCTKOB MIOBEPXHOCTH MOTYMY(QT.

Bre16op Temneparypsl npeaBapuTENBHOTO MOAOTPEBA MPU PYYHOU JTYTOBOU
CBAapKOM KOPHEBOI'O CJIOS IPOJOJIBHBIX M KOJBLEBBIX CTBIKOB 3JIEKTPOJAMH C
OCHOBHBIM BHJIOM HAHECEHHMS CJIEIYyET MPOU3BOAUTH B COOTBETCTBUU € TaOIUIEH
3.

Mesxcrolinas Temmeparypa obs3ana cocraBaarth 50-250°C. Yuactku
YCTAaHOBOK MPHUXBAaTOK IMpU COOpKE TMPOJNOJbHBIX U KOJIBLIEBBIX IIBOB
KOMITO3UTHBIX MOJYyMy(DT clieyeT HarpeBaTh IO TEMIIEpaTypbl, YKa3aHHOW B
Tadymue3.

KoHTpons  Temmeparypbl MOAOrpeBa  MPOBOAMUTCS HA  ydacTKax
noBepXHOCTH TNonymy(pt mupunoit 10 -15Mm, mpuierammmx K MPOI0JIbHBIM
WM KOJIBLIEBBIM CThIKaM. [Ipy BBIMOTHEHUM PEMOHTHBIX paldOT ISl yCTpaHEHUs
U3bSHOB B CBapHbIX COEOUHEHHMSIX KOMIIO3UTHBIX My()T HEoOXoaum
npeasaputenbubiii ogorpeB no 100+30 °C He3aBUCHMMO OT TEMIIEpPATypPhI

OKpPY’KarOIIEro BO3AyXa.
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Tabnuua 3 - Temneparypa mpenBapUTEIbLHOTO MOJOTPEBa CBAPUBAEMBIX

KPOMOKPEMOHTHOM KOHCTPYKIMH T1epe] cBapkoii B °C.

Tommuna Ho 15 Ot 15 no 17 Ot 17 1o 20 bonee 20
CTCHKH | BKJIIOUHUTEIIBHO BKJTFOUHMTEITHLHO BKJTFOUHMTEITHHO
My(THI , MM
Temneparypa
Bo3/1yxa,’ C
Ot -30 no -15 50*%0 100*%0 100*%0 100*%0
BKJIFOUHUTEIHHO
Bere -15 10 0 50%20 5020 100+30 100+30
BKJIFOUUTEJILHO
Baie 0 50*%0 50*%0 50*%0 100*%0

JIns yMEHBIIEHHUS] TEMIIEPATYpHBIX JAedopmaliuii CBapKy KOPHEBOTO U
3aMOJHSIONIMX CJIOEB MPOAOJBHBIX CTHIKOB MY(THI CleAyeT BBIIOIHATH B
HaIlpaBJIEHUU OT LIEHTpa MYy(QThl K €€ KpasM OOpaTHOCTYNEHYAThIM CIIOCOOOM
(pucynok 12 6).

[lepBbie 3amonHstoNME CIoU (OAMH-IBA) 00sI3aHBI CBAPUBATHCA 3a OJIMH
MIPOXO0/JI, MOCJEYIOIME — 3a B MPOXO/a.

OOGAUIIOBOYHBIN CJIOM ClIeyEeT BBIMOJHATH METOJOM HEMPEPHIBHOW CBAPKU
B HAMPABJICHUU OT IEHTPa MY(PTHI K €€ KpasiM MyTeM HaJOKECHHSI TTapaUIeIbHBIX
mpoxo010B (BanukoB). CxeMa yKJIaJKy BaJIMKOB MPUBEICHA Ha pucyHke 13.

[Tpu cBapke BO30OYKJeHHE AYyTU CIEAYET MPOU3BOAUTH TOJIBKO B pa3JeiKe
WJIMHA BBIBOJHOM TIJIaHKE. 3ampeiaeTcs 3aKUrath Jyry Ha MOBEPXHOCTU MY(THI.
[Ipn cBapke KOJBIEBBIX IIBOB MHOTOCEKIIMOHHBIX MY(PT MpOIEcC CBapKH
cleayeT HauWHATh M 3akaHuuBaTh He Onmxe 100MM OT TIPOJOIBHOTO IIIBa
MyThl. MecTo Hayama CBapKH KaXKIOTO TOCIEIYIOIIETO CJIOS CIEIYeT OBITh

CMCIICHO OTHOCHUTCIbHO Hadajla IMPCAbIAYIICrO CJI0dA IIBa HE MCHCC 4YCM Ha

30MM.
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[Ipu cBapke KOJNBLEBBIX IIBOB MHOTOCEKLMOHHBIX MY(T mpoiiecc cBapKu
clieqyeT HauuMHATh M 3akaHuuBaTh He Ommxe 100MM OT MPOAONBHOTO IIBA
MypThl. MecTo Hayana CBApKH KaXKIOTO MOCIEIYIOIIErO CJIOSl CIEIYEeT OBITh
CMEILEHO OTHOCUTEIBHO Hadaja MPEAbIAYLIEro CJIOsA IIBa HE MEHEe 4YeM Ha
30MmM.

MecTta OKOHYAaHMSI CBAPKUA CMEKHBIX CJIOEB IIBa («3aMKH» I11BA) 00s3aHbI
OBITbCMEILIEHBI OTHOCUTENBHO APYT Apyra He MeHee ueM Ha 70 - 100mmM.

[Ipy MHOrOBaJMKOBOM CBAapKE MPOJOJIBHBIX W KOJBLEBBIX IIBOB (OJUH
IPOXOJI BBIMOJIHSAETCS HECKOJIbKUMH BAJIMKaMHU) «3aMKH» COCEIHHMX BaJIMKOB
00s13aHbI ObITh CMEUIEHBI OJJUH OTHOCUTENBHO JIPYroro He MeHee 4eMm Ha 30 Mm
(pucyHok 13).

VYcunenne oO6paTHOTO BajMKa KOPHEBOIO IIBA CIEIYET COCTaBIATh 241 MMm.

OOAMIOBOYHBIM  CJIOW MPOJOJIBHBIX W  KOJIBIIEBBIX IIIBOB  00sI3aH
NepeKphIBaTh OCHOBHOM MeTaim MypTel Ha 1,5 - 2,5MM Cc KaXaod CTOpPOHBI
pasfenku U UMeTh ycuiaeHwe 1 - 3MM ¢ MIaBHBIM IEPEXOJOM K OCHOBHOMY
METAJLTy.

B mporecce cBapku Hy»KHO IPOU3BOAUTH MEKCIOWHYIO U OKOHYATEIbHYIO
3aYUCTKY CJIOEB IIBa OT IIJIaKa U OpBI3T MeTala.

Y4acTku MOBEPXHOCTH OOJHUIIOBOYHOTO CIIOSI C TPyOOM 4Yemyi4aToCThiO
(npeBbllieHUE TpeOHA HaJa BOAAUMHOW cOCTaBisAeT IMM M Oojee), a Takxke
YYaCTKHU C MPEBBIINICHUEM YCHJIEHHUS IlIBa clieyeT o0padboTarh HUIM(OBaIbHBIM
KPYTOM WJIM HAITWJIBHUKOM.

Tabnuua 4 - ['eomeTpuyeckue napameTpbl HApyHOTO I1IBa

TosnumHa CTeHKU My(PThI, MM [IInprHa HAPYXKHOTO 1B, MM
8 11-18
10 12-19
12 14-21
14 14-21
16 16-23
18 17-24
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CBapKky KOpHEBOTO CJIOS IIBa MPOAOJBHBIX M KOJBIEBBIX CTHIKOB
AJEKTPOIAMUC OCHOBHBIM BUJOM HAHECEHUS CJICAYET BBIMOJHATH HA OCTOSIHHOM
TOKE IIPSAMOM MIIMOOPATHOM TOJISIPHOCTH.

JIns cBapKy KOPHEBOTO CJIOS ClIeAyeT MPUMEHATh 3JEKTPOAbl JUAMETPOM
2,5mm niu 3,0-3,2mM. {711 TOHKOCTEHHBIX MY(T C TOJIIMHOM CTEHKU 10 7MM
ClIeAyeT WCIIONb30BaTh  JJIEKTPOABl  auameTrpoMm  2,5mMm. [lng  cBapku

3AIIOJIHATOIMUX CJIOCB CICAYCT IIPUMCHATH 3JICKTPOAbI JUAMCTPOM 3,0-4,0MM.

Tabnuua 5 - Pexxumbl pyuyHO#l 1yroBoi CBApKH JEKTPOIaMHU C OCHOBHBIM BHIAOM

HaHCCCHU ITPOJOJIBHBIX U KOJIBIICBBIX CTBIKOB IIPH CBAPKE KOMIIO3UTHBIX Myq)T

HaunmenoBanue [TapameTpsl pexxnma
clrod HuameTtp CBapouHbIif [TonsipHOCTH
AJIEKTPOJa, MM TOK, A
KopHeBoii cioit 2,5; 70-90 npsimasi/o0patHast
3,0/3,2 90 - 120
3anoaHAoIne 3,0/3,2 100 — 130 oOpaTHas
CJION 4.0 140 - 170
OONHUIIOBOYHBIH 3,0/3,2 100 - 120 oOpartHas
ciomn 4,0 135 -160
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Pucynok 13. Cxema HaJIOKEHHUS BAJIUKOB B IIPOJIOJIBHOM IIIBE
KOMITO3UTHON MYy(ThI

4.4.6 TpeGoBaHMs K IPUTOTOBJIEHUIO FePMETHKA M KOMIIO3UTHOI0 COCTaBA

[TpousBeneHus, CBsi3aHHbIE C TepMeTH3anueil OOKOBBIX 3a30pOB
MEXAYTpyOONPOBOAOM U PEMOHTHOM MY(TOH, H 3allOJIHEHHEM KOJBLEBOIO
3a30pa KOMIIO3UTHBIM  COCTaBOM  OOsi3aHbI  BBIMOJHATBCA C  OCOOOM
OCTOPOKHOCTBIO U CIIPUMEHEHHEM  WHIWBHUIYAIbHBIX CpPEJCTB 3aIUTHI
(KOMOMHE30H,pecnupaTop, 3allluTHas Macka, nepyarku). Jias TpaHCHOpTUPOBKU
W XPaHEHHs KOMIIOHEHTOB '€pMETHKAa M KOMIIO3UTHOIO COCTaBa HCIOJB3YIOT
nepeBIKHbIE TEPMOKOHTEMHEPHI.

JIJ1st IpUrOTOBIIEHUS TEPMETHKA UCIIOJIB3YIOT JIBA KOMIIOHEHTA:
cMmoiia (KUJAKOCTb) M HAmNOJHUTEIb - OTBEpAUTENHh (MOpOIIOK). ['epMeTuk
TOTOBSATHEOOJIBILIMMU MOPLMSIMH, UTO CBSI3AHO C OBICTPBIM €0 OTBEPACHUEM
(mpubnusurensHo 15 muHyT). IS OpPUrOTOBIEHHS TEPMETHUKA HCIOIB3YIOT
IJIaCTMAcCCOBOE BEAPO MW MEpPEeMENIMBAIOIIee YCTPOMCTBO (IMMHEBMaTHUYeCKas
Jpeidb C HacajakoW (MEIIaaKoMn). s JIO3UPOBAHUS KOMITIOHEHTOB

INPUMCHAIOT MCPHBIC INIACTMACCOBLIC NJIN 6YMa)KHBIe CTaKaHBbI.
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CHauasia B BEJp0 MEPHBIM CTAaKaHOM HAJIMBAIOT CMOJIY, & 3aT€M, IPYTUM
CTaKaHOM HACBIMTAIOT HATIOJHUTEIh — OTBEPAUTENh B cooTHomeHnn 1:3 (omHa
YaCTHCMOJIBI ¥ TPU YaCTH HAMOJHUTENS — OTBEPAUTEISA), XOTS 3TO COOTHOIICHHE
MOKET MCHATBCS B 3aBUCMMOCTH OT KOHCHCTCHIIMH, KOTOpasi TpeOyeTcs 1o
MECTHBIMYCJIOBHUSIM. 3aTEM COCTABIIAIOLIME THIATEIBHO NEPEMELINBAIOTCS 10
MOJIYYeHUSOTHOPOITHON MACChI, M03KE Yero repMETUK FOTOB K MPUMEHEHHUIO.

JIns  OpUrOTOBIIEHUS ~ KOMIIO3UTHOTO — COCTaBa  HUCIOJIB3YIOT — TpU
KOMITOHEHTA: CMECh ATMOKCUIAHO-TUAHOBOW M (DeHOII0-(hOpMaThACTHIHON CMOJIBI,
oTBEepAUTENh  (KUJAKOCTh) W HANOJHUTENh  (MOPOIIOK),  KOTOpbIC
MEPEMEIINBAIOTCS O TMOJIyYEHUs OJHOPOJHOW Maccel. B 3aBUCMMOCTH OT
HY’)KHOTO  KOJMYECTBA KOMIIO3UTHOTO COCTaBa WCIOJb3YIOT MHUKCEP C

MCXaHUYCCKHUM IIPUBOAOM HJIKM PYYHOC IICPCMCIINBAIOIICC YCTpOﬁCTBO.

HpI/IF OTOBJICHHUC KOMIIO3UTHOI'O COCTaBa IIPOU3BOIAUTCA B CHGIIYIOIHGI\/'I

IIOCJICA0BATCIIbHOCTH.

BBUIMBAIOT CMOJIY B OYHKEp MUKcepa (Beapo);

- BBUIMBAIOT OTBEPJUTEIb B OyHKEp MHKcepa (BEIpo);
- TIepeMENIMBaIOT CMOJY C OTBEPUTEIICM;

- HaCBINAIOT HAMOJHUTEIb B OyHKEp MUKcepa (Belpo);

— IISPpEMCHIMBAIOT BCC KOMIIOHCHTHI JO IMOJTYYCHHA O,[[HOpOI[HOﬁ

Macchl (I0MCUYE€3HOBEHHUS BUIUMBIX KOMKOB).

4.4.7 TpeOoBaHNs K repMeTU3AIUN TOPLOB MYy ThI

['epMeTuzarusi TOPIOB My(PThl MPOU3BOIUTCS TEPMETUIUPYIOIEH
Mactukor «JIpmact» mo TY 2257-050-18563945-2003 ¢ menpio co3maHus
3aMKHYTOTO 00beMaMex Iy Tpyoor u MyTOM JJIsl 3aMOTHEHHS €T0 KOMITO3UTHBIM

COCTaBOM. FepMeTI/ISaHI/IIO 3430POB BBIIIOJIHAIOT B IBA CJIOA.

Jlucm
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[lepBbiii C11OIl HEMOCPEICTBEHHO 3aMOJHIIOT OOKOBOM 3a30p Mexay
TpyOompoBogoM U My(drToit Ha rinybuny 25 mm. Bropoit crnoit obpasyet
BHEIIHUM CKOC pPEMOHTHOM KOHCTpykiuu. Ckoc oOecrneunBaeT IUIaBHBIM
nepexoJl OT BHENIHEH UWIMHIPUYECKON TIOBEPXHOCTH MY(Thl K BHEIIHEH
WIMHAPUYECKON  TOBEPXHOCTHM  TPyOOIpOBOAAa,  HEOOXOAMMBIA IS
KAaueCTBEHHOI'O HAHECEHHsI  M30JISIIMOHHOTO HAHECEHMS] HA PEMOHTHYIO
KOHCTPYKIHIO.

['epMeTH3aiuio 3a30p0B BBINOJHSAIOT BPYUYHYIO HINATEISIMU MOOYEPETHO:
CHa4ajga ¢ OJHOro KOHIA My(Tel, moToM c¢ apyroro. HyxHo cienuts 3a Tewm,
YTOOBI FTEPMETHUK JIOKHUJICSA B OOKOBOM 3a30p MJIOTHOW OJTHOPOIHONM MAaCCOM.

[To Mepe 3amosHEHUs1 3a30pa TEPMETUKOM IPOU3BOAMUTCS (HOPMUPOBAHHE
CKOCa, TpPU HTOM Yrol MEXIy MEepHeHAUKYIIpOM K TpyOe U JUHHEH,

00pasyeMoii ckocoM, 00s3aH 66Tk He MeHee 30° (pexomenayemslii yron 45°).

4.4.8 TpeOoBaHusl N0 3aNMOJHEHUI0 KOMIO3UTHHIM COCTABOM 3a30pa

Mexay Tpyooi u mydroit

Jns mepepaur MEXaHUYECKHX HArpy30K C PEMOHTHUPYEMOTO Yy4acTKa

TpyOomnpoBoga Ha MydTy, 00bEeM MEXKIYy HUMHU 3aIOIHIETCS KOMIO3UTHBIM

coctaBoM «JIrka» TY2257-051-18563945-2003.

Onepanys Mo 3alOJHEHUI0 KOMIIO3UTHBIM COCTaBOM KOJIBLIEBOTO 3a30pa
ABJIIETCSI KPUTUYECKOM, IOTOMY YTO KOMIIO3UTHBIH COCTaB HMMEET BpEMs
nepBoHavanbHOro 3arBepaeBanus 30 MunyT. MaeanbHoe BpeMst sl 3al0JHEHUS
KOJIBLIEBOTO 3a30pa COCTABIISIET 15 MUHYT.

KoMmno3uTHsIi cocTaB 00s13aH HENPEPHIBHO CMELIMBATHCA JI0 TEX MOP, MTOKa
HEOYET MOTY4YeHO KOJIMYECTBO, HY>KHOE JUIsl 3aTI0JTHEHUS] MY (DTHI.

[lepen 3amoJiHEHWEM KOJIBLIEBOIO 3a30pa KOMIIO3UTHBIM COCTaBOM

BBIIIOJIHAROT CICAYIOMIUC ITOATOTOBUTCIILHBIC OIICPAlIN:

TexHornoau4yeckass Yacme
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— YCTAaHOBOYHBIE OOJTHl YCTAHABIMBAIOT 3aNOJJIMII0 C BHYTPEHHEH
MOBEPXHOCTHIO MY(THI;
— ApMUPOBAaHHBIM  HATHETATENBHBIM  IUIAHT  IOJACOEAUHSIOT K
HarHeTaTeJIbHOMY HacoCy M O00KMMalT ero AByMs xomyTamu. Ha
OJIMH U3 HWKHUX BXOJHBIX MATPyOKOB HA/I€BAIOT IPO3PAaYHBIN IIIJIAHT
mHHOM He MeHee 0,5 M 1 00 KMMa0TEro XOMYyTOM;
- HAa BEpPXHHME BBIXOJHbIE TNATPYOKH HAAEBAIOT MPO3PAvHbIN
KOHTPOJIBHBIM ILIJAHI U B €r0 BEPXHEHW TOUYKE HOXKOBKOW JENaroT
CKBO3HOH MpONWI Ui BbIXOZa Bo3ayxa./nnHa nuianra obs3aHa ObITh
TAaKOBOM, 4YTOOBI MPOMUJ HAaXOAWICA OT BBIXOJHOIO MaTpyOKa Ha
paccrosinun He MeHee 0,5 M.
3anonHsAIT OyHKEp HarHETaTeIbHOIO HaCOCa KOMIIO3UTHBIM COCTaBOM H
BKIIIOYarOT ero. Hacoc 00s13an paboTaThk 10 TE€X MOp, MOKa KOMIO3UTHBIN COCTaB
HE MOKAKETCS U3 HAJIMBHOTI'O 11IJJAHTa U HE BBITECHUT BO3/yX U3 IIJIaHTa (3TO
BUJIHO Yepe3npo3pauHblil nuianr). [loakaouaoT HATMBHON UTAHT K BXOJTHOMY
naTpyoKy My(QThl B TOUKE 3aIIOJTHEHUS U 3aKPEIUISIIOT €r0 ¢ MOMOLIBI0 XOMYTA.
Bxiro4aroT HacoC M HarHETAarT KOMIIO3UTHBIN COCTaB JI0 TEX MOP, MOKa
KOMIIO3UTHBIN COCTaB HE MOKAXXETCS U3 PE3EPBHOTO BXOJHOTIO MaTpyokKa (c
3axuMoM Nel). HarHeTaroT KOMIO3UTHBIN COCTaB 10 T€X MOP, MOKA PE3ePBHBIN
IUJIAHT HEe OyI€TIIOJIHOCTHIO 3aII0JIHEH CMOJION. DTO JeaeTcs AJis TOro, YTOObI B
IUIAHTE HE OCTAJICS BO3AyX. 3aKUMOM Nel mepexuMaroT pe3epBHBIN IILJIAHT.
JlanbHeiiee 3an0JiHeHHE MY(THIKOMITIO3UTHBIM COCTABOM BU3YaJIbHO
KOHTPOJIMPYIOT IPU NMOMOIIM KOHTPOJBHBIX OTBEPCTHI. 3aIlOJIHEHHE
3aKaHYMBAIOTIPH BbIXOJE KOMIIO3UTHOTO COCTAaBa YEPE3 BEPXHUE BHIXOAHBIC
natpyOku Ha 30-40 cm. 3axkumamu No2 u No3 mepekpbhIBatOT HarHETaTEeTEIbHBIN
ITaHT
OcBoOoIMBIIMICS KOHEI[ IIUIAHTa OMYCKAlOT B KOHTEWHEp IS Mycopa U
pa3zkuMaroT 3akUM Ne3, BKIIFOYAIOT HACOC M OTKAYMBAIOT B KOHTEWHEP OCTaTKH

KOMIIO3UTHOI'O COCTaBa.
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[IpomeiBatoT pactBoputeneM mapku “SOLVENT No5” HarHeratenbHbIi
Hacoc. BrIIepKWBalOT PEMOHTHYIO KOHCTPYKIIMIO B Te4eHHE 24 4YacoB mpu
temneparype oT +30C mo +25C. 3a 3TO0 BpeMsl NPOUCXOAUT OTBEPJICHHE
KOMIIO3UTHOTO cocTaBa. [IpoBepsArOT OTBEp>KEHHE B KOHTPOJBHOM €MKOCTHU
HaXaTUEM OCTPBbIM MPEIMETOM Ha KOMIIO3UT C YCUJIMEM SKI, TpU 3TOM HeE
cienyeT ObIThbBMATUHBL. [locie 3amoaHeHns KOMIIO3UTHBIM COCTABOM KOJIBIIEBOTO

3a30pa 1o0ble cBapouHble [Ipon3BeneHns Ha peMOHTHON My(Te 3anperieHsl.

449 TpeOoBaHus K 3aBepUIAIOLIHUM ONlePALUAM TO3:Ke

OTBCPACHUAKOMIIOZUTHOTO CoCTaBa

JUIsl TIONTy4eHus TIaJAKOM IMOBEPXHOCTH U NPOBEACHUS 3aKIIOUUTEIBHOTO
IPOBEPKH PEMOHTHOM KOHCTPYKLMHU MPOU3BOJUTCA yJaJ€HUE BBICTYNAIOIIEH
apMmatypbl MyQThl. Ilo3xe OTBEpAEHHS KOMIIO3UTHOIO COCTaBa C IOMOILBIO
NUTA(QOBAIBHON MAIIMHKK CPE3aI0T 3al0/IUI0 BXOJHBIE U BBIXOJHbBIE MATPYOKH,
KOHTPOJIbHBIE W YCTAaHOBOYHBIE OOJTHI. YCTPaHSAIOT BCE HEPOBHOCTH Ha
NOBEpPXHOCTH My(Thl ¥ 3auMIIAIOT CBapHbIe IIBbI. 3a4yucTka oO0s3aHa
MPOU3BOAMTHCS JJII TPUOOPETEHHs] PEMOHTHOM KOHCTPYKIMEH IJIaJIKOU
MOBEPXHOCTH, U30€rasi AJUTEIbHOTO MPUMEHEHUSI HAKJAYHOT0 Kpyra Ha OJTHOM
Mecte. Bo uzbexanne oOpa3oBaHMs 3aC€UEK BO BPEMs 3aUMCTKH MEXKIY OCBIO

KpYTa M OBEPXHOCTHIO My(TBIHY’KHO BBIIEPKHBATh yrol He MeHee 45°,

4.4.10 MMoakJr0YeHHE KATOAHOM 3alIIUTHI K My(Te

PemonTHas MydTa MOANEKUT dIECKTPOXUMHUUECKON 3aIUTE OT KOPPO3UH
HE3aBUCUMO OT OOCTOSITENBCTB JKCILTyaTAllMK, IMOATOMY MO3XE 3aBEpUICHUS
MOHTaXaMy(ThI POU3BOIUTCS TIOJICOSAMHEHIE MTPOBOIHUKA KATOTHOM 3aIlUThI

K BEpXHEH 4acTu My THI.

Jlucm
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B kauecTtBe NpOBOJHMKA HCHOJIB3YEeTCS KYCOK CTAJIbHOIO MpPOBOJA B
M30JISIUU TUaMETPOM HE MEHEe 8 MM HMJIM KyCOK MEIHOTO MPOBOJAA B U3OJISILIUU
nuaMeTpoMm He MeHee D MM. [lojmcoeanHeHne KaToaHOM 3alIUTHI TPOBOJUTCS C
MOMOILBI0 TEPMUTHOM CBAapKH. DJIEKTPOXMMHYECKAs 3alllUTa MPOBOAUTCS IO
CHulI 2.05.06-85 u 'OCT 25812-83.

st obecrieueHUsT KAaTOJHOM 3alllUTBl PEMOHTHOM MY(PThI HYKHO
YCTaHOBUTH COOTBETCTBYIOIIEE COEAMHEHHE MEXAy My(pToil u TpyOOoH B
COOTBETCTBHH C pucyHKoM 14,

C »9TOi LENBI0 HY)XHO NpPUBAPUTH K TpyOe M My(dTe MNWIBKK IJs
HOJKJIFOYEHUS COEIMHUTEIBLHOTO IPOBOA.

[TpuBapky mmnuiek Kk My@dre ciexyeT NpoBOJUTh B MOJOKEHUU 12 yacoB
Ha pacctogHuu npuMepHo 100 MM ot Topua mydThl. IIpu 3TOM pe3bOOBbIE
OTBEpPCTUSI MY(ThI, OJIU3KO PACIOIOKEHHBbIE K MECTY NPUBAPKU IIMUIBKU, a
Tak)Ke pe3b0y Ha IIMUIBKE HY)KHO 3alUTUTh. [lomananue OphI3r Meraimia Ha
pe3b00BbIE MOBEPXHOCTH HE nomyckaercs. [IpuBapky mmuiiek Kk TpyOe cienyet
MIPOBOJAUTH B MOJIOKEHUU 12 yacoB Ha pacctosHuM npuMmepHo 200 MM oT Topua
MyQThl. [IpuBapky mmnuiek Kk Mypre U TpyOONpOBOIY ClEAYyET MPOU3BOIUTH
TEPMUTHOU CcBapkou. llepen mpuBapkoW WIMWIEK MeCTa WX IPUBAPKU HYKHO
TIIATEIbHO 3aYUCTUTh JO0 MeTajUMueckoro Onecka. [lomyckaercss B KauecTBe
MIMAJIBKA ~ UCTONb30BaHue Oonta M12x30.68.019 T'OCT 7798-70 wmm
M8x30.68.019 'OCT 7798-70.

Kycok
METaNNNYECcKoro
npoBoAa

Pucynok 14. IlogkitodueHne KaToaHOM 3alUThI
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4.4.11 HaneceHHe M30JISIHHOHHOTO0 HAHECEHHS HA OTPEMOHTHPOBAHHBIN

Y4YacCTOK TPyOOnpoBoaa

JIns  TPOTMBOKOPPO3MOHHOM  3aIlMThl OTPEMOHTHPOBAHHOTO  yYaCTKA
TpyOOIIpoBOJa 00s13aHa MPUMEHATHCS YCWIIEHHAs: U30Js1Lus, coryiacHo «llepeuns
YCTPOMCTB KOMOMHHMPOBAHHBIX HAHECEHWH Ha OCHOBE OWTYMHO-IIOJMMEPHBIX
MaCTHKU OUTYMHO-TIOJIMMEPHBIX JICHT, UCTONIb3yeMbIX B cucTeMe AO «KTK»».

CrpoeHue W TOJIIMHA CIOEB HM3O0JIALIMOHHOIO HAHECEHUS MPECTaBIICHBI
BTa0OIMIIE 6.

Ta6J'II/IHa 6 - CTpOGHI/IC N30 IIOIMOHHOI'O HAHCCCHUA HG(i)TGHpOBOI[OB

Howmep cnos KoncTpykuus nHanecenus TonmmuHa, MM HE MEHEE
1 I'pynToBka butymHO-nosiuMepHas «Tpanckop» -
TY5775-003-32989231-00
2 Jlenta nmonumepHo-6uTYMHAs «JIUTKOP» TONIIMHON 3,0
e menee 1,5 MM B 2 citos TY2245-001-48312016-
01
3 OO6eprTka 3amuTHas mosmMepHas aunkas [loaunen- 0,6
OB Tommunoi He meHee 0,6 MM
OO01as ToNUHA HAHECEHUS 3,6

IIpousBeneHns MO MOATOTOBKE IOBEPXHOCTU M TOKPBITHUIO 3aIUTHOTO
HaHECEHUs 00513aHbl PEATM30BbIBATHCS B COOTBETCTBUU ¢ TpeboBanusamu CHull
11142-80*, pykoBOJICTB Ha UCTIOIB3YyEMBbIE U30JIAIIMOHHBIC MATEPUATIBI.

Boccoznanue U30JISIU U BBITIOJIHAETCS C UCIIOJIb30BAaHUEM
MOJIMMEPHOOUTYMHBIX JIEHT, TOJIIMHON HE MeHee 1,5 MM B /iBa CJ10S COIJIACHO
OTT- 04.00- 45.21.30-KTH-001-1-02.

TexHonorus psii BHIIOTHEHHSI OCHOBHBIX paboT:

— BXOJIHOM KOHTPOJIb U30JIALIMOHHBIX MaTEPHAJIOB;

— TMOATrOTOBKA MOBEPXHOCTU TPYOBI U MYy(PTHI - OUUCTKA OT OCTATKOB
cTapod u30JsAIuHu, pxkaBuuHbl (cTeneHb ounctku 3.0 mo MCO
8501-1P unu 4 no 'OCT9.402-80*) BpyuHYIO C MCIOJIB30BAHUEM

CKp€6KOB, MECTAININYCECKUX HICTOK, H_IJ'II/I(llOBaJ'IBHBIX MalllhH.

TexHornoauyeckass Yacme
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- TloBepxHOCT®D, nojJIexanias POTUBOKOPPO3UOHHOM

MpEeIOXPAaHEHUIO, OCBOOOXKIACTCSI OT  PBIXJIBIX H  JIETKO
OTCJIAWBAIOIINXCS MPOAYKTOB KOPPO3UH, HABHErO JIEHTOYHOIO
HaHEeCeHUs1, 00pacTaHUM U UHBIX OOJIMKOB 3arpsi3HEHUN HaA y4acTKe
TpyOOmnpoBOAa, OTBEYAIONIEM [0 pa3MepaMm OmpenessieMoi

PEMOHTHOM KOHCTPYKIMH U ee dneMeHTam 1utroc 150-200 mMm B

T00yI0 CTOPOHY;

IMOATrOTOBKA NU30JLINMOHHBIX MATCPUAJIOB,

HAHCCCHHUEC H30IIOIHUOHHOI'O HAHCCCHHUA COIJIaCHO TpC6OBaHI/IHM
TEXHUYSCKUX OOCTOSTEILCTB U PYKOBOJACTB 11O HCIIOJIB30BAHHIO
JaHHBIX N300I OHHBIX MaTCpUuaIOB PYYHBIM CHOCO6OM,
CHa6)KaIOHII/IM IMPOCKTHYIO TOJIIIWHY U30JEINMOHHOIO CJIOA U €TI0
CIINIOIIHOCTD,

IIOATOTOBKA KOMIIOHCHTOB 3aIlIUTHOI'O CJIOA,

HAaHCCCHHUC 3allITMTHOI'O CJOsA Ha TPY6OHp0BOI[, B COOTBCTCTBHUU C
Tpe6OBaHI/ISIMI/I TEXHUYECKHX OOCTOSATCIBCTB M PYKOBOACTB IIO
HCIIOJIb30BAHUIO AAHHBIX U30JAIHUOHHBIX MAaTCPHUAJIOB,

KOHTpPOJIb Ka4€CTBAd HAHCCCHHOI'O H3O0JIAIHUOHHOI'O HAHCCCHHUA —
CIULIONIHOCTh HAHCCCHHU:A, TOJIIHNHA, aArc3udA, PaBHOMCPHOCTHb

HAaHECEHUS M0 JUIMHE U IEPUMETPY U30JIUPYEMBIX YUACTKOB.

N3onsiiimonHbie TpoU3BEICHUST 00513aHbI MPOBOJIUTHCS TIPU TEMIIEpaType,

YKaBaHHOﬁ B TCXHUYCCKUX YCIOBHUAX ITO IIOKPBITHUIO U30JIAIUOHHOIO HAHCCCHM.

CreneHb OYMCTKU MOBEPXHOCTH MY(PTHl U HedTenpoBoaa ompenensercs

nepeaBMKEHUSIMU (10 MOBEPXHOCTU HEPTEMPOBO/IA) MIIACTUHBI U3 TIPO3PAYHOTO

Martepualia pazmMepom 25x25 MM, C HAHECEHHOM KBaJIpaTHOM ceTKoM 2,5%2,5 Mm.

KoHTponmb cTemeHH OYMCTKH TpyOOmpoBOAa 00s3aH TPOBOJIUTHCS

HEIPEPbIBHOBU3YAIIBHO.

TexHornoeu4yeckass yacmb

U3m.

Jlucm

Ne dokym. lMoodnuck |Jama

Jlucm

71




OuwnnieHHas: TOBEPXHOCTh 00513aHAa OTBEYATH CIICIYIONIUM TPEOOBAHUSIM:
He cienyeT ObITh Oosiee yem Ha 10% moBepXHOCTH TPyOBI MATEH W TOJIOC,
NPOYHO CIETUICHHOW OKallMHbl W pPKaBYMHBI, BUIUMBIX HEBOOPYKCHHBIM
TJIa30M.

[Ipocymiky u pa3orpeB My(pThl CIEAyeT MPOBOAUTH TOPSYHM BO3IYXOM
(Texanueckum ¢penom) ao 70...80 °C.

Temnepatypa TpyObl meped TMOKPHITHEM TPYHTOBKM 00Os3aHa OBITH HE
MEHEE

0°C.
['pyHTOBKA 00s13aHA TOKPBIBATHCS HA CYXYI0, OUUIIICHHYIO TTOBEPXHOCTH (CO

creneHbto ouucTKY 4 o 'OCT 9.402-80%* wm 3.0 mo UCO 8501-1P) myd e 1
MPUIETAIONINX YYACTKOB TPYOBbI POBHBIM CILIOIIHBIM CJIOEM 0€3 TTOJITEKOB,
CTYCTKOB U Iy3bIpeit. [IpucyTcTBUE Biaru Ha moBepXHOCTU MY ThI B BUJIE TUICHKH,
Karelib, HaJeIH Ui U3MOPO3H, a TAKKE KOMOTH U Macja He I0IyCTUMO.

TemmepaTypa TPYHTOBKH TPH TIOKPBITHU 00s3aHA OBITH B Tpemesiax OT
wrroc 10 mo mrroc 30 °C.

[TokpeiTHE TPYHTOBKH BBITIOJHSIETCS BPYYHYIO BAJIMKOM WM KUCTHIO;
pacxon He 06s3an npesbimars 0,12 /M2,

JIsi paBHOMEPHOTO TOKPBITHS TPYHTOBKH 10 BCEMY MEPUMETPY MY(PTHI
clleqyeT  YHNOTpeOUTh  pacTHparollue TMOJOTEHIa, [POU3BEACHHbIE U3
M3HOCOYCTOMYMBOIO MaTepHUasa.

HaHeceHue pyJIOHHBIX MAaTepUajoB CIEAYET NPOU3BOAUTHCS IO CIIOKO
CBEKEHAHECEHHON MaCTUKHU 0€3 MEepeKoCOB, 0OBUCAHUN M BO3YIIHBIX My3bIPEH,
¢ 50% wnaxnectoM mmpuHBI JeHTH OC 30MM. KoHeIl MonOTHHUINA JICHTHI
00s13aH OBITh3AKPEIJICH JIMTIKON JICHTOM.

3ammuTHas oOepTka oOs3aHa OBITH 3aKperuicHa Ha 0a30BOM H3OJIAIUMHU
HedrenpoBoaa Ha paccTossHuK 300-500MM OT Kpasi peMOHTHOTO y4acTKa.

Jlst oGecriedeHust IIOTHOTO MPUJIETAHUS U30JIAIIMOHHOM JICHTHI U 00epTKU
U TIPOU3BEICHUS TePMETHUYHOCTH B HAXJIECT€ HYKHO IMOCTOSHHOE HATSKCHHE

Marcpuaiac yCHINCM.

Jlucm
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[IpousBeneHus Mo MOATOTOBKE ITOBEPXHOCTU M MOKPBITHIO 3aIUTHOTO
HaHECEHMsI 00s13aHbl PEAIN30BBIBATHCS B COOTBETCTBHM ¢ TpeboBanusimu CHwull
11142-80%*.

M3omsiinio MecTta MOYMHKU He(TEnpoBoja CIEAYyeT MPOBOIUTH IMO3XKE
MOJIYYCHHS] 3aKJIIOYEHHUS O KadeCTBE CBApKU U O(DOpPMIICHHS pa3pellieHus Ha
n30JsILnOHHbIE [Ipon3BeneHus.

KoHTpoap xauecTBa HaHECEHUS OTACIIBHBIX CJIOEB HAHECEHUS Y HAHECEHUS
B LIEJIOM IIPOBECTH 110 CIEAYIOLINM ITOKA3aTENAM:

- BHEIIHUM BUJ TOBEPXHOCTH;

- BEIIMYMHA HAXJIECTa;
- aaresus;

- CIIIOIIHOCTB.

Iloka3aTenu KkadyecTBa HAHECEHMS M TEXHOJIOTHS IIPOBCPKHU 00s13aHBI
OTBCYAaTb HOpMaM, IIPpUBCACHHBIM B HOpMaTHBHOﬁ JOKYMCHTAIlUK U

TEXHHUUYECKOM CHCHI/I(I)I/IKaHI/II/I Ha UCIIOJIb3YCMBIC MATCPHAJIBI.

4.4.12 3achInKa KOTJIOBAHA

[Tpu 3achinike KOTIOBaHAa MTPeIyCMaTPUBAETCS MPOBEICHUE CIIEIYIOIINX PaboT:
- 3achIllKa U MOJA0MBKA TPYHTA MO TPYOOIIPOBOT BPYUHYIO;

- 3achlnKa 0yJb03epOM KOTJIOBaHA C OTPEMOHTHPOBAHHBIM
TpyOOIIPOBOIOM;

- TUTAHUPOBKA TTOBEPXHOCTH 3aCHINKH.

3aceimka TpyOOmpoBOJa MPOM3BOAMTCA B JBa dTanma. CHadvana
BBHITIOJIHSETCSI TIPUCHINKA TpyoOompoBona Ha BeicoTy 0,2 M BBIIIE BepxHEH
oOpasyrorieii TpyOOmpoBoJa TPYHTOM U3 OTBaja ¢ IpeABapUTEIbHBIM
PBIXJICHHEM, C TTOCIIOMHOM MOJOMBKOM BpY4YHYIO. 3aTeM 3achllika TPyOOIpoBOia

OyJIb103€pOM TPYHTOM M3 OCTABIIIEHCS 4YacTH OTBAJa.
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5. PAUHAHCOBBII MEHEP)KMEHT, PECYPCOD®EKTUBHOCTHH

PECYPCOCBEPE/KEHHUE.

5.1 OneHka KOMMEPYECKOro MOTEHINAJIA U MEPCIEKTUBHOCTH NMPOBEIEHUS

HAYYHBIX HCCJIeI0BAHUI ¢ O3MIMHU pecypcodPdeKTHBHOCTH 1

pecypcocoOepeskeHusl.

Llenpt0o 1aHHOrO paslena BBITYCKHOW KBaTM(PUKAIMOHHOW pabOThI

SBIISIETCS ~ aHaNM3  pecypcodPpPexTuBHOCTH |
IPOBOAUMOM pa3pabOTKH.

BBIIIOJIHCHBI CJIICAYIOINUC 3a1a9H:

a. IlpousBegeH aHanu3 KOHKYPEHTOCHOCOOHOCTH TEXHHYECKUX

pELICHMI];

b. Cocrasiier SWOT-ananus;

C. Pa3zpaboran miaH paboT u paccUuTaH OIOJKET 3aTparT.
5.2 TlloTreHnManbHbIE OTPEOUTETH Pe3yIbTATOB UCCIET0BAHNUS

Jnst oOecrieyeHusi 0€30MAaCHOCTH W HAJICKHOCTH
peanusyercsl psAll CHEHUANbHBIX TEXHUUYECKUX TMPOrpaMM IO JAUArHOCTHKE,
PEMOHTY UPEKOHCTPYKITUU O0OBEKTOB TPYOOTIPOBOIHOTO TPAHCIIOPTA.

[ToTeHIManbHBIMUA MOTPEOUTETIST YCIYT TUATHOCTUPOBAHUS TPYOOTIPOBOIOB,

ABJISIIOTCS He()Tera3o100bIBatOIINE U HedTerazonepepadaTbiBatONue 00bEKTHI.

KOHKYPEHTOCIIOCOOOHOCTH

JIns  MDOCTMDKEHHS IIOCTABJICHHOM IIeNIH, OBLIH

TpyOOTIPOBOIOB

OpezaHu3ayus u obecriedeHue peMOHMHO-80CCMaHO8UMEbHbIX pabom
Hegbmenrnpogoda 8 ycrosusix 20pHOU MecmHocmu

Usm. | Jlucm Ne dokym. lModnuck | ama
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5.3 AHaJIN3 KOHKYPEHTHBIX TeXHUYECKUX peleHuii

B mamHoM paspene mpoekTa paccMarpuBaeTcs paboTa Mo YCTPaHCHHIO
nedexkro IIOP (mepBoouepenHOro peMoOHTa), Ha OCHOBE COBPEMEHHBIX
TEXHOJIOTUYECKUX pelIeHWHA. B 1aHHOM 4YacTu Mpou3BEAEM CpaBHEHUE
TEXHOJOTHI peMoHTa U ycTpaHenus nedexros [1OP:

1. mo TpaJWIMOHHON TEXHOJOTHMU - YCTAHOBKE KOMIIO3UTHO-
mydToBoi TexHonoruu (KMT).

2. TI0 HOBOW TEXHOJIOTHH - YcTaHOBKM MamkeTsl Clock Spring.

JlaHHBIC TEXHOJIOTHH OBLTN BBIOPAHBI JJISI CPABHEHHS 110 TIPUYNHE

BBICOKOU 3(P(hEeKTUBHOCTH.

CpaBHuTenbHas TaOMUIAa KOHKYPUPYIOIIMX TEXHUYECKUX PEIICHHIM
npeacraBieHa B Tabmuie Ne 12, rre orneHMBaHWE TEXHOJOTHHA MPUBEICHO IO
aTHOAILHOM mKae: 1 —cimabas mo3unus, 5 —CuabpHasl.

AHAJIN3 KOHKYPEHTHBIX TEXHUYECKHUX pellleHnil onpe/eisieTcs 1mo
dopmy.ie:
K = ) B:b,,

20e K — KOHKYpEeHTOCIIOCOOHOCTh HAYYHOU pa3pabOTKH WIIM KOHKYPEHTA;
B: — Bec mokazatens (B JOJIAX €IUHULIBI);

B:; — 6ayu1 I-ro mokasarens.

Tabnuua 7 — CpaBHEHHE KOHKYPUPYIOIIHUX TEXHUUECKUX PEIICHUIA

Bec Bassl KonkypeHnTocnocoOHOC
Kpurepuu oneHku T
KpUTEPUS
Bq) BK] BK2 Kq, KKl KKZ
1 2 3 |4 |5 |6 7 8

TexHuyeckue KpUTepUu OlieHKHU pecypcodrhPeKTHBHOCTH

CoBpeMeHHas 2JIeMEeHTHas

0,05 5 4 5 0,50 0,40 0,50
Oaza
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JloNroBe4YHOCTH 0,10 5 4 5 0,55 0,44 0,55
Hanexuocts 0,10 5 4 5 0,50 0,40 0,50
be3omacHoCTh 0,10 4 4 5 0,32 0,32 0,40
IIpocroTa skcruryatanuu | 0,09 5 4 4 0,40 0,32 0,32
TouHoCTh U3MEpEeHUH 0,08 4 |5 5 0,36 0,45 0,45
BbricTponeiicTBue 0,10 5 |4 4 0,45 0,36 0,36
DKOHOMHYECKHE KPUTEPUU OLEHKU 3P (HEKTUBHOCTH

Lena 0,10 5 |5 4 ]050 0,50 0,40
g;%fggﬁgi‘;iﬂ 0,10 5 |5 |4 |050 |050 |040
JloCcTynmHOCTh 0,08 5 5 5 0,35 0,35 0,35
Konkypernrocnocoorocts | 0,10 4 |4 4 0,32 0,32 0,32
Htoro 1 52 |48 |50 | 4,75 4,36 4,55
J10NrOBEYHOCTH 0,10 5 |4 5 0,55 0,44 0,55
HanexnocTts 0,10 5 |4 5 0,50 0,40 0,50
Be3onacHocTth 0,10 4 |4 5 0,32 0,32 0,40
ITpocrora axcrumyataruu | 0,09 5 |4 4 0,40 0,32 0,32
To4YHOCTH U3MEPEHUI 0,08 4 5 5 0,36 0,45 0,45
bricTponeiicTBue 0,10 5 4 4 0,45 0,36 0,36
DKOHOMUYECKHE KPUTEPUU OLIEHKH d(PPEKTUBHOCTH

Lena 0,10 5 |5 4 ]050 0,50 0,40
g%efgsfﬁng;iﬂ 010 |5 |5 |4 |050 |050 |040
JlocTymHOCTh 0,08 5 5 5 0,35 0,35 0,35
Konkypenrocnocoonocts | 0,10 4 14 |4 |032 0,32 0,32
Utoro 1 52 |48 |50 | 4,75 4,36 4,55

[Iponomxenre TaOIUIbI /.

U3m.
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KoaddurmenT KoHKypeHTOCTTIOCOOHOCTH:

Ko 4,75
Kep (4,36 +4,55)/2

Ky =

= 1,07

KK> l, CJICOOBATCIIBHO, TCXHOJOT' U KOHKypeHTOCHOCO6Ha.

ITo pe3yijibTaTaM Ta6J'II/IHI>I MOXHO CACIAaTb BBIBOJ, YTO pacCMaTpUuBacMasd

TCXHOJIOTHA KOHKypeHTOCHOCO6Ha II0 CPaBHCHUIO C IOPYI'MMMH. HauOompmmMu

NpeuMymcCTBaMu SABJIAOTCA JOJTOBCYHOCTH, HAACKHOCTb U AOCTYIIHOCTB, 3TO

Osarosiapsi I(PUMEHEHUIO COBPEMEHHOTO 000pYAOBaHMUS.

5.4 SWOT-anaau3

SWOT - Strenths (cubnbie cToponbl), Weaknesses (citabbie CTOpOHBI),

Opportunities (Bo3smoxHocT) W Threats (yrpos3sl) — mpencrtaBiseT coOoi

KOMITJIEKCHBI aHANMW3 HaydHO-HCClenoBareabckoro mpoekta. SWOT-ananm3

IIPOBOJAT OLICHKU BHEIIIHEH U BHYTpeHHeﬁ CpCAObI IIPOCKTA.

SWOT-anamm3 npeacrasieH B Tabmauiie 8.

2

3

Cunvnuvle CmMoponbl

Cnaovle cmoponwl

C1.YcoBepiieHcTBOBaHKE
QITOPUTMOB YIIPABIICHUS.

C2. Hamnuune OrOMKETHOTO
(uHAHCHPOBAHMUSL.

C3.

KBanuduxarms

TIepCoHaa.

C4. BosmoxxHOCTE
MIPUMEHEHHUS CJI0JKHBIX
JITOPUTMOB B paboTe.

Cxul. HeobxomumocThb
MpOBEICHUS UICHTU(DUKAIIUN
nepe;; MOJACTUPOBAHHEM.

Cn2. Ucnones3oBanne
HMMITOPTHBIX MaT€pPHAJIOB.
Cn3. OtcyrcTBUE
JIOTIOJIHUTEIbHBIX YCIYT.

Bozmoosrcnocmu

[ToBbIIeHUS YPOBHS
KOHKYPEHTOCIIOCOOHOCTH
3a cYeT IPUMEHEHHU
HOBBIX TEXHOJIOTHH.

B1. Pa3zButre TEXHOJIOTHH B

JTAaHHOW OTpaciu.

B2. [IpuBneuenue
HUHBECTOPOB.

B3. Habop HOBBIX KaJpoB.

IIpuBnedyenue cpeacTs
rocyJapcTBa JUisi BBEICHUS
HOBOH TEXHOJIOTHUHU.

Brixon Ha 3apyOeKHBIN PHIHOK
JUIsL COTPYJHUYECTBA.

Pabora ¢ moTeHIHaIbHLIMU
HWHBECTOPAMH.

U3m.

Jlucm

Ne dokym.
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B4. IMosiBieune
JIOTIOJIHUTEILHOTO CIIpoca Ha

YCIIYTH.

Yepozn ITonck HOBBIX HHBECTOPOB OOHoBEHHUE
obopynoBanus.Pa3paboraTh

Ooiee Ka4CCTBCHHYTO
MNpOAYKIUIO ¢ MUHUMAJIbHBIMU
3arpaTaMu.

Henocrarok
(UMHAHCHPOBaHUS,
[MOBJIMSIET HA KAYECTBO.

V1.0t1cyrcTBHE cripoca.

V2. Beenenue
JIOTIOJTHUTEITHHBIX
TpeOOBaHUi K
cepTuduKau padborT.
V3. Ilorepst MOCTaBIIMKOB.

Taomuua 8 - SWOT-ananus.

Anamusupys pesynabtatel  SWOT-aHanuza, MOXHO yTBEpKIaTh, YTO
peanu3aiis MpeICTaBIeHHBIX BO3MOXXHOCTEH MO3BOJISET BBITOHO PEaIn30BaTh
CWJIbHBIE CTOPOHBI M YMEHBIIUTH BIMSHUE cla0biX. [IpoAyKT peanuzanuu uMeeT

OIIPCACICHHBIC ITPCUMYIICCTBA IIPHU BBIXOJAC HA PBIHOK.

5.5 [lnanupoBaHue HAYYHO-HCCIEN0BATENbCKUX PadoT
5.5.1 Ctpykrypa pa6oT B paMKax HAy4YHOT0 MCCJIeT0BAHUS

Ilepen HayanoM MpoekTa HEOOXOIWMO MPOBECTH IJIAHUPOBAHUE ATAIOB
pabotel. Tak ke HE0OXOIMMO yKa3aThb MPOJOJKUTEIHHOCTDh BBIMOTHEHUS

KaXXJa0ro sraria u 0003HAYHUTH 3aHATOCTH KaXXJ10T0 y4aCTHHUKA, I[aHHBIfI NCPCUCHDb

npeacTaBieHB Tadmmie 9.

Tabnuma 9 — [lepedens sTanoB u padoT.

Ne

HasBanmue HUcnosnurein
n/n
1 Br16op Hayunoro pykoBoautens BKP Nuxenep

Jlucm

®@uHaHCco8bIl MeHEDKXMEHM, PecypcoaghghekmusHoCMb U
pecypcocbepexeHue 78

UNam. | Jlucm Ne dokym. lModnuck | Jama




5 [TocTaHOBKA 1I€JU U 3a/1a4 Pyxooaurens
HCCIICIOBAHMSI, aKTYaJIbHOCTb. Wrkenep
3 O0630p nuTEpaTyphI Nuxenep
PykoBogutens
4 Pacuernas yactpb
Hnxenep
5 CoracoBaHme BHIIONHEHHOI paGoTsl ¢ | L YKOBOIHTEND
HAYYHBIM PYKOBOJIUTEIIEM Vrxenep
6 AHanu3 pe3yinbTaToB Nuxenep

[Iponomxenue Tadbauupl 9.
5.5.2 OnpenesieHue TPyA0eMKOCTH BbITIOJTHEHUsI padoT

TpynoeMKOCTh BBITIOJIHEHUS HAYYHOT'O WCCIICIOBAHHS OICHUBACTCS B
YeJIOBEKO-IHAX U HOCUT BEPOSITHOCTHBIM XapakTep, T.K. 3aBUCUT OT MHOXECTBa
TPYJHO Y4YWTHIBA€MbIX (pakTOpoB. [nsi ompeneneHusi, 0XXKHIaeMoro (CpemaHero)

3HAYCHUS TPYJOEMKOCTH UCIIOJIb3YeTCs cleayronias hopmyra:

_ 3tmini + 2tmaxi
Loxi = 5

20e toxi — OKHIaeMast TPYJI0EMKOCTh BBIIIOJHEHHUS i-0¥ paOOThI YeIL.-H.;

tmini — MUHIMAJIbHO BO3MOXHAS TPYJIOEMKOCTh BBIMIOJIHCHHS 3a1aHHOM 1-0M
paboThI,ue.-IH.;

tmax i — MAKCHMaJbHO BO3MOXKHASI TPYIOEMKOCTh BBITOJHCHHS 3aJaHHOM I-0if

paboThI, Yem.-H.
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Jnsa moctpoeHus rpaduka MPOBEAEHUS HAydyHbIX pabdoT B (dopme
nuarpamMmbl ['aHTa JIMTEIBHOCTH KaXKIOTO W3 3TarnoB padOT B pabOuyuX THSX

MEePEBOUTCS B KaJCHAAPHBIE THU 1O (OpMYyJIe:

TKﬂ - TPA . KKﬂ

20e TK[[ — [MPOOOJIZKUTCIIBHOCTD BBIIIOJITHCHU A paGOTBI B KAJICHIAPHBIX JHAX,

Tpa— MPOIOIKUTETLHOCTD BHITIOJIHEHUS PA0OTHI B pab0YMX THSX;
Kk~ koo dunmenT xaaeHaapHoCTH.

KoaddummeHT kaneHaapHOCTH paccUuThIBaeTCs Mo GopmyIie:

K
T

KA,

K

Ko —
TKJ-I IS :V: THLL

rac TKﬂ — KOJIMYCCTBO KAJICHIAAPHBIX ,I[Heﬁ B TIonay,
TBA— KOJINYCCTBO BBIXOJHBIX I[Heﬁ B Iroay,

Tnp— KOIUYECTBO MPa3AHUYHBIX JTHEU B TOAY.

3nauenne kodddurmenTa kaaeHaapuocT st 2021 rona:

— 366 199

KA ™ 366-66

Huarpamma ["anTa, npeacrasistonias cooor KajleHaapHbId rpapuk
pabotuzoOpaxkena B Tabnure 10.
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Tab6muma 10 — Jluarpamma ["anTta

[Ipoa0mKUTEIBHOCTD BBINOJIHEHUS pa60T
Hcnomnu —
Bun pabot e Ty pa6. [1n. | ®eBpans | Maprt Anpens | Mait
11234/ 12 3 112/ 3/4/1]2 4
Bri6op
HAy4YHOIr'O
I i 5
PYKOBOIUTEIS
BKP
Br16op u HP
YTBEpXKJICHUE 8
TEMBbI
© "
IlocTanOBKA HP
LIE€JIU U 3a1a4 9
HUCCJICIOBAHUA, "
aKTyaJIbHOCTD
O630p
151 50
JIaTepaTyphl
HP
PacueTnas gactp 25
41
CoracoBanue HP
BBITIOJTHEHHOM
paboTHI ¢ 8
Hay4YHBIM u
PYKOBOIUTETIE
M
Awnanus
u 9
pe3yJIbTaToOB
DuHaHco8bIl MeHedXMeHM, pecypcoaghghekmueHocms u |/1ucm
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[Tpomomkenue Tabmmib 10.

Breinosninenne
JTOTIOJTHUTEIIbHBI
x pa3nenoB BKP
(buHaHCOBBIM
MEHEI)KMEHT,
colasbHas
OTBETCTBEHHOCT

b).

Odopmnenue
nosicHuTeIpHOM | U 19
3aIUCKU

HP— Hay4YHbIN pyKOBOAUTEN P— MHKEHED

I/ICXOI[SI N3 JuarpaMmbl, MOKHO CJCJIaTh BbIBOA, YTO IIPOAOJIKUTCIbHOCTD

BBITIOJTHEHNUS NPOEKTA cocTaBisAeT 153 nHs.

5.5.3 brogkeT Hay4YHO — TEXHUYECKOI0 UCCJIeI0BAHMS

Ins  dopmupoBanust  Orompkera HTU  ucnons3yem  cleAyromnIyro
IPYIIHUPOBKY3aTPAT MO CTATHSIM:
e MarepuansHsble 3aTtpatsl HTU;

e (OcHoBHas 3apa0OTHas TJIaTa UCIIOJIHUTEIICH TEMBI,

e JlonmonHuTeNbHAS 3apab0OTHAS TUIATA UCTIOJIHUTEIIEH TEMBI;

e OrtyucieHus BO BHEOIOKETHBIE (POHIBI (CTPaXOBbIEC OTYUCIICHHS);
e HaxiagHeie pacxobl.

Pacuem mamepuanvnvix 3ampam
st pa3paboTKu TIpOeKTa HEOOXOJUM KOMITBIOTEp C MPOrpaMMHBIM

obecrieuenrem Microsoft Office u cnenmanbHBIME IPOrpaMMaMH.

3arpaThl Ha MaTepHAIbHBIC PACXOJbl BKIIOYAIOT B CEOS KaHIENSPCKUC

MIPUHAIICKHOCTH, Oymara,duiemn-kapra.
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B  marepmanpHBIE  3aTpaThl TaK K€  BXOAUT  TPaHCIOPTHO-
3arotoButenbHbIe pacxoabl (T3P B mpexenax ot 5% mo 20%) ot oOrieid 1CHBI

MaTCpUuaIoB. Pacuer MAaTCPpUATIbHBIX 3aTpaT IIPCACTABIICH B Ta6JII/IHe 11.

Tabmnua 11 - MaTtepuanbHbIe pacxo/ibl

HaunmenoBanue KoJ-Bo, mr. lena sa ex., | Cymma,
pyo. pyo.
Kannenspckue npuHaaieKHOCTH - 300,0 300,0
Oducnas 6ymara, 500 mucron 1 275,0 275,0
drnemni-kapra 1 650,0 650,0
Uroro, py6. 1225.,0
HUroro ¢ T3P (5%) 1286,25

Pacuem amopmu3auuoOHHbIX OMm YUC/IeHUU

[Ipouecc HamMcaHus BBITYCKHOW KBaIM(PUKALMOHHON paOOThl 3aHMMAET
nopsiaka 4 mecsues. s npoBeAeHHs PacyeTOB MCHOJB3YETCS MEPCOHATbHBIN
KOMITBIOTEp C TepBOHa4ambHON cromMocThio 60000 pyOieit, cpok MONe3HOTOo
MOJI30BAHUS 1S OQUCHON TEXHUKHU COCTABIISIET OT 2 J10 3 JIeT.

Hopma amopTu3auumn o0opyoBaHus:

AH:%' 100%

rac T CPOK IIOJIC3HOI'O UCIIOJIBb30BaHUA, JICT.

[TpuHUMaeM CpoK TMOJIE3HOTO MOIH30BaHUA 3 TOJ1a.

Ar=>-100%
TI'opoBas amopTu3auust 000pyA10BaHUS:
Ar = 60000 - 0,33 = 19 800 py6.eii.
E:xxeMecsiuHasi aMopTH3alusi 000PYA0OBAHUS:

19899 _ 1650 pyo6.iei.

AM=
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Hrorosas CyYMMa aMOpPTHU3allMHd OCHOBHBIX CPEACTB:

A =1375-4 = 6600 pyo.sien.

3apabomnuaa naama ucnoinumeneii
OxJtag HaydYHOTO PYKOBOAMTENS cocTaBiseT 36174 py0., okinaa UHXEHEpa
coctaBiisier 18426 py6. Mcxoas w3 cpeaHero KOJIMYecTBa pabouMx ITHEH B
Mecsie, paBHbIM 21, cpemHss 3apa0oTHas IUIaTa PYKOBOAUTENS COCTaBWIIA
1722,57 py0. B ieHb, a 117151 nHXKeHepa 877,42 py0. B JICHb.

3apaboTHasi miata CKJIaJbIBa€TCs U3 OCHOBHOM U IOMOJIHUTEIHHOM OILIATHI.

Hopma amopTHu3anuu 000py10BaHus:

AH = %-100%

rae T— cpok mone3Horo
UCIIOIb30Banus, JeT. [IpyauMaem cpok

IT0JIE3HOTO ITOJIB30BaHMS 3 roaa.

Al = §-100%=33,3%

TI'onoBasi amopTu3anus 000py10BaAHMS:
Ar = 60000- 0,33 = 19 800 py6.ien.

Exemecssunasi amopTu3anus 000py/10BaHMS:

19800

Am= = 1650
12

Hrorosas CyYMMa aMOpTH3allMi OCHOBHBIX CPEACTB:

A =1375-4 = 6600 py6.siei.

3apaboTHasi nJjIaTa HCNOJIHUTeEIel
Oxnaa HayyHOTO pyKoBoAMTENs cocTamisier 36174 py6., oknan MHXeHepa

coctaBisieT 18426 py0.

Hcxons U3 cpeaHero KOJaW4yecTBa padouymMx AHEH B Mecdlle, paBHbIM 21,

DuHaHCco8bIl MeHedXMeHM, pecypcoaghgpekmusHocmp u |Jlucm
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cpenHss 3apaboTHas 11aTa pyKOBOAMUTENS cocTaBmwia 1722,57 py06. B neHb, a s
nHxeHepa 877,42 py0. B eHb. 3apaboTHAS TJIaTa CKJIAIbIBACTCS U3 OCHOBHOU U

I[OHOJ'IHHTGJII)HOﬁ OIlNIaTHhI.

OcHoBHasi 3apadoTHasi IIaTa PACCYUTHIBAETCSI:
3ocH = 3aH - Tp- (1 + Knop + Kn) - Kp

20e 3/1H — cpeTHeTHEBHAs 3apa0oTHasl 1Jiata,
py6.Kmp — npemuansabiii KO3GGUITUEHT
(0,3);

Kn — koadpdunment nomnar u HagodaBok (0,2-
0,5);Kp — parionnsrit ko3 dumment (s
Tomcka 1,3);

Tp — IpoAOIKUTENBHOCTD PabOT, BHIMOIHSAEMBIX PAOOTHUKOM, pab. JTHHU.

Pacdet ocHOBHO#1 3apa0OTHO¥ MIATHI TPUBEACH B TabmuIle 12.

Tabnuma 12 — Pacuer ocHOBHO# 3apaO0OTHOM IJIATHI

Hcnoanuresn 31, pyo. Kap | Kn Kp ;‘;{ pao. Bocu, pyO.
PykoBonuTens 36174 0,3 0,2 1,3 | 38 12764244
Hmxenep 18426 03 |02 |13 38 65016,82
Hroro 192659,26

Paccuntaem [OMOJHUTENBHYIO 3apabOTHYIO TIUIATy, OTYMCIEHHUS BO
BHEOIO/IPKETHBIE (POHIBI U HAKJIAJAHbIE pacXo/ibl. [laHHbIe pacyeThl MpeCcTaBICHbI

B Ta0ymme 13.
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ﬂonwmumeﬂbuaﬂ 3apa60muaﬂ naama paccuumousleaemci.

3gon = 0,12 ) 30c}-[

Omuucnenus 6o 6nedl003cemuvie hOHObL PACCUUMBIEAIOM CA:

3eues = 0,3 ' (30CH + 3,qor[)

Haxknaouwte pacxoowt paccuumouléaromca:

Buaxn = 0,16 * (Byar + 3aMop + 3oen + 3;[011 + 35he6)

Ta6nuna 13 — JlonoHUTEIRHAS 3apab0THAS TUIaTa, OTYHUCICHUS BO
BHEOODKETHBIC(OH/IBI U HAKJIAHBIC PACXOIbI

HUcnosHuTe b 310m,pyo. 3BHEO, pYyo. 3nax, pyo.
PykoBonuTens 15317,09 42887,86 30997,39
Wuxenep 7802,02 218457 16408,13
Htoro 23119,11 64733,56 47405,52

PaccuntanHas BenauuMHa 3aTpaT padoTHI,

5.5.4 @opmupoBaHne 010/ZKETA 3aTPAT

SIBJIAETCI OCHOBHOM JUIA

dbopmupoBaHus Orokera 3arpar. B Tabmuie 14 pgomosHuTenbHas 3apaboTHas

Ijiara, OTYNCICHUA BO BHG6IOI[)KGTHLIG (bOHI[I)I N HAaKJIaJHbIC pACXOAbI.

Tabnuna 14 — Pacyet OroxeTa HAyYHO-UCCIIEIOBATEIHLCKON pabOThI

HaumeHnoBaHnue Cymma, pyo. YneabHblid Bec
3aTpaT TeKyluen
pa3paborku, %0
Texyumas Jast
pa3pabdorka ucnl
MarepuanbHbie 3aTpaThl 1286,25 6187,23 0,38
3aTpatThl HA aMOPTHU3ALUIO 6600,0 11300,8 1,96
3arpaThl Ha OCHOBHYIO 3apabOTHYIO ATy 192659,26 391759,3 | 57,38
3arpaThl Ha JOTMOTHUTEIBHYIO 3apa0OTHYIO 23119,11 43319,13 6,88
TIaTy
OT4rcieHus BO BHEOOKETHBIC (DOHIBI 64733,56 94723,21 19,28
Haknannsie pacxossl 47405,52 79590,72 14,12
OOmuii 61r0mKeT 335803,7 626853,8 100
DuHaHCco8bIl MeHedXMeHM, pecypcoaghgpekmusHocmp u |Jlucm
pecypcocbepexeHue 86
U3m. | Jlucm Ne dokym. lModnuck |ama




Ha ocHoBaHuu BEIIIE IMPUBCACHHLIX PACUYCTOB MOKHO CACJIATH BBIBOA, YTO
HaI/I6OJII)IHYIO AOJI0 3aTpar Hu3 6IO,H)KCT3. Hay‘IHO-HCCHe,Z[OBaTCHLCKOﬁ pa6OTI>I

MPUXOAUTCS HAa OCHOBHYIO 3apa0OTHYIO IUIATy UCIIOTHUTEIISIM PaOOTHI.

5.6 Omnpenenenne pecypcHoii, GUHAHCOBOI, OIOIKETHOH, COMATbHOM

HIKOHOMHUYECKOH 3(PPeKTUBHOCTH UCCIACA0BAHUSA

Onpenenenue  3(PGEKTUBHOCTH  CBSI3aHO C  HAXOXKJICHUEM  JIBYX
CPEIHEB3BEILICHHBIX BEJINYVH: (rHaHCOBOI s pexTuBHOCTH 151
pecypcoddHEeKTUBHOCTH.

Humezpanvholii punancoswvlii nokazamensb pazpadomKu onpeoensiemcsa Kax:

II/ICI'I.i — (Dpi
P T Dimai

20elveni — I/IHTeranﬂbHHﬁ (brHaHCOBBIN TTOKa3aTelNb pa3paboTKy;
HHD

®pi — CTOMMOCTH I-r0 BapHaHTa MCIIOJHCHHUS,

@D max - MaKCUMaJIbHAsI CTOUMOCTD UCIIOJIHEHUSI HAyYHO-UCCIIEI0BATEIbCKOTO
MPOEKTA.

Paccuutaem 3HaueHus HHTCTPAJIBbHOTO (1)I/IH3,HCOBOFO IIOKa3aTciasd AJIst
BCCXBAPHUAHTOB HCIIOJTHCHUA HaquO-HCCHeﬂOBaTeHBCKOﬁ pa60TBI.

/i1 Hatei pa3padoTKM:
neni . 335803.7

ppeni =~ "' — (535
énHp T 696853.80

Jast menl:
aeng | 026853.80

i e ——————
énHp ™ 626853.80

DuHaHco8bIl MeHedXMeHM, pecypcoaghgpekmusHocmp u |Jlucm
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Tabnuma 15 — CpaBHUTEIBHAS OIIEHKA peCcypco3(PPeKTUBHOCTU

Bec Baswibl KonkypenTocnocod
Kputepuu onenku HOCTH

KpuTepus

Bq) bx1 | b2 K(I) K1

TexHu4yeckue KpUTEPUH OIICHKU pecypcodheKTUBHOCTH
J10IroBeYHOCTH 0,20 5 4 5 1 0,8
Hanexxuoctb 0,15 5 4 5 0,75 0,6
Be3omacHocTs 0,15 4 4 5 0,6 0,6
[Ipoctora 3KcruTyaranuu 0,20 5 4 4 1 0,8
TouHOCTH M3MEpECHMIA 0,30 4 5 5 1,2 15
Hroro 1 23 |21 |24 |455 4.3

WHTerpanpHbIil mokaszaTelib 3p(EKTUBHOCTH pa3pabOTKH (Icg ) u aHayora
UHD

(19) onpedx)[enﬂeTc;I HA OCHOBAHMM MHTETPAILHOTO MOKa3aTelst pecypcodrhPexTus-
UHD

-HOCTH U UHTCTPAJIbHOT'O (1)I/IHaHCOBOFO ITOKa3aTcCJIsd 110 Q)OpMYJIeI

p
[
Ip
bun
it Hateii pa3padoTku: [ = 875 8,87;
st mepBoro anajiora: [\ = 43 = 4.3;

1

CpaBHutenbHas 3Qp(HeKTUBHOCTh pa3padbaThbiBAEMON CUCTEMBI U PACCMATPUBAEMBIX
aHaJIOTOB PACCUMUTHIBACTCS KaK:

1
D=
It

B Tabmuie 16 npeacrasnena cpaBauTenbHas 3G PEKTUBHOCT pa3pabaThiBaeMon
TEXHOJIOTUH C aHAJIOTOBOM.

®@uHaHCco8bIl MeHEDXMEHM, PeCypPCcoIphheKMUBHOCMb U

pecypcocbepexeHue
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Tabnuma 16 — CpaBHutenbHast 3 PEeKTUBHOCTD pa3padaThIBAEMON TEXHOJIOTUH C
aHaJIOrOBOU

Ne n/m | Iloka3arenn Pa3paborka | Anasor Nel

WHTerpanbHblil (PMHAHCOBBIH
1 I 0,535 1
nokasarens P4

NHTerpanbHblid MOKa3aTellb
2 | 4,75 4.3
pecypcodddextusnoctn P

WHTerpanbHbIi ITOKa3aTelb

3 6,02 4,3
3P PEKTUBHOCTH |

4 CpaBuuTtenbHas 3¢ (HEeKTUBHOCTh 3 pa3pabOTKH K 14
aHaJjoram ’

Ha ocHOBaHuM AaHHBIX, MIPEJICTAaBICHHBIX B Tabnuie 16, MOKHO CKazarth,
4yTO pa3pabaTbiBaéMblii BapHaHT HAYyYHO TEXHHUYECKOTO IPOEKTA, BBITOJIHEE
aHasora. 3a c4€T MEHbLIEH CTOMMOCTHU pa3pabOTKU, OH MPEBOCXOAUT AHAJIOT IO

HHTCTPAJIBHOMY ITOKA3aTCIIO 3(1)(1)GKTI/IBHOCTI/I.

BbiBoa 1o pasaeny

B XoJe BBIMIOJIHEHUA  paszaena  «DOUHAHCOBBIM ~ MEHEIXKMEHT,
pecypcodPheKTUBHOCTL U pecypcocOepekeHne» OblUT TPOU3BEACH aHaIU3
KOHKYPEHTHO — TEXHUYECKUX PEIICHU, B pe3yJbTaTe KOTOPOro, ObLIa BBISIBICHA
HanOoJiee KOHKYPEHTOCTIOCOOHAsI TEXHOJOTHSA, [0 CpPaBHEHHUIO aHaJOTOBOM
TEXHOJIOTHUHU.

B xone SWOT-ananu3a ObUlK BBISIBIEHBI OCHOBHBIE YTPO3bIL: OTCYTCTBUE
CIpoca; BBEJICHUE [OMOJHUTEIBHBIX TpPEOOBaHUN K cepTUPUKaUuU padoT;
notepst nmoctaBukoB. B SWOT-ananuze Tak xe ObulM 0003HAYEHBI OCHOBHBIC

IMyTH CHUIKCHUA yI'pO3.

@uHaHco8bIl MeHedXMeEHM, pecypcoahghekmusHoCMb U

pecypcocbepexeHue
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beimn  pacnpenenenne 00S3aHHOCTH TI0  HAYYHO-HCCIIEOBATEIIbCKOM
paboTe © oOmpeneneHO BpeMs BBHIMOJHEHUS paloThl. [IpoAomKUTEIBHOCTD
BBITIOTHEHUS paboThicocTaBmia 153 nus. J{nsa popmupoBanus OropxeTa padoThl,
ObUIM pacCYMTaHbBl: MaTepHAJIbHBIE 3aTpaThl, KOTOpBIE cocTaBuin 1286,25 pyo.;
3aTpaThl HA AaMOPTU3AIUIO

— 6600 py06.; 3aTpaThl HA OCHOBHYIO 3apaboTHYIO maty — 192659,26 pyo.;
3aTpaThl Ha JOMOJHUTENbHYIO 3apa0oTHyto miary — 23119,11; oTuncienus Bo
BHEOIOKeTHRIE (GoHIBI — 64733,56; Haxmanubie pacxoabl — 47405,52, obmmuii
oromxker 3atpat coctaBui 335803,7 py0. 57,38% oT OropkeTa cocTaBmiia orJiaTa
TpyZa MmepcoHania.

Pa3pabaTpiBacmasi  TexHOJOTHST 1O  MokazaTeiasiM  3(PHEKTUBHOCTH

MPEBOCXOIUTAHAJIOT, B CHIIYy CBO€M MEHBIIIEH CTOUMOCTH.

®@uHaHco8bIl MeHEDXXMEHM, PECYPCOIPPHEKMUBHOCMb U

pecypcocbepexeHue
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6. COUAJIBHAA OTBETCTBEHHOCTD

BBenenue

Baxneiimelr 3amaveld mpu MOpOU3BOJACTBE pPabOT IO BOCCTAHOBJICHUH
pabovero COCTOSHHUS TMOABOJHOTO TMEpPexo/a MarucTpaJbHOTO HePTEmpoBOIa
SBJIIETCS COOIOZICHUE MPABUIT U TPEOOBAHUN MPOMBIIUICHHONW O€30MaCHOCTH.

JIns KOMIIAHMM TaKK€ BaXKEH BOIPOC OPraHU3alMMU SKOJOTMYECKON
O0e30macHOCTHM Ha MPOU3BOACTBE. B mporecce TpyaoBOl JeATEIbHOCTH
UCIIOJIb3YETCSl Pa3HOE ChIPhE W HHCTPYMEHTHI, IO3TOMY COOJIOIEHHE BCEX
HKOJIOTHYECKUX HOPM KpailHE BaXHO JUIsi OOECIEeYeHUsT W OpraHU3alHH
0e30MacHbIX yCIOBUN TPy/Ja Ha IPOU3BOJICTBE.

OOBEKTOM HCCIIEIOBaHUSl JaHHOW palOOThl SBISAETCS PAaCCMOTPEHHE
TEXHOJIOTUM KANUTAJIBHOIO PEMOHTAa He(TEenpoBOAa, NYTEM YCTAaHOBKH
coctaBHbIX MypT KMT.

B agMuHuCTpaTUBHOM OTHOIIEHUH PallOH MPOU3BOJICTBA PAOOT OTHOCUTCS
kKpeimckomy pariony KpacHogapckoro kpasi. Y4acTok peMOHTa IEPEX0/IA YePeE3
p. bakanky Haxoautcsi B ropHoMm paiioHe KpacHomapckoro kpast Ha 1476 xm
Hedrenporoaa Tenrus - HoBopoccuiick. PaboTsl MpoBOAMINCH B BECEHHE-JICTHU I

NIEPHUOI.

6.1. IIpaBoBbIe M OPraHU3aANMOHHbIEC BONPOCHI 00ecneyeHns 0€30MaCHOCTH
CneunajibHble IPAaBOBbIe HOPMbI TPY/I0BOI'0 3aKOHOAATEJIbCTBA
Jlnst coOmronennsi 0€30MacHOCTH KU3HENEITEIIbHOCTH PAOOTHUKOB TIpU
BBITIOJIHGHUH  pabOT 1O  PEMOHTY, OOCITY)KMBAHHIO U  JKCIUTyaTalluu

TpyOONPOBOOB, UX TPYAOBYIO IESATEILHOCTh PETYIUPYIOT CIEAYIOIINE

OpezaHu3ayus u obecriedeHue peMOHMHO-80CCMaHo8UMEbHbLIX pabom
Hegbmenrnpogoda 8 ycrosusix 20pHOU MecmHocmu

UNam. | Jlucm Ne dokym. lNodnuck | dama
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OCHOBHBIC ITPABOBBIC U HOPMATHUBHBIC AKTbI, 4 TAKIKC OTPACIICBLIC PCTIIAMCHTDI:

1. Tpynooii koaekc Nel97-®3 (¢ u3M. U J0I., BCTYIl. B CHIY C
13.04.2014);
2. [IpaBuna  OezomacHOCTM B HE(PTSIHOW W Tra30BOM

npomsinienHoctu [1b 08-624-03;

3. @denepanbHblii 3aKOH O MPOMBIIUICHHOW 0€30MacHOCTH
OMACHBIX MPOU3BOJCTBEHHbIX 00BEKTOB 116-®3 ot 21.07.1997 r. c
n3meHenusmu ot 7.08.2000r;

Taxxe B coorBeTcTBUU ¢ D3 oT 28.12.13 Ne 426 — 3 «O crnenuaibHON
OLICHKE yciaoBuil Tpyna» u cratbsiMu 147 u 117 TK P®, pabouwmii nepconHain
KOMITaHUU B TIPaBe MOJy4yaTh JCHEXKHYI0 Haa0aBKy B pasmepe He meHee 4% ot
OKJIaJla W JIOTIOJIHUTENIbHBIN OIUIAYMBAEMbId OTIYCK B TEUEHHM 7 JHEU, TaK Kak
npodeccust TpyOONTPOBOAUUKA JTUHEUHOTO OTHOCHUTCS K MPOQECcCUsiM, 3aHSITHIM
Ha MIPOU3BOJICTBE C BPEAHBIMU U ONacHbIMU (hakTopamu. HambaBka K 3apaboTHOM
IUIaTe Takke IojiaraeTcs 3a paboTy B HOYHOE BpeMsi, paboTa B Mpa3gHUYHBIE U
BBIXOJTHBIE JTHU U 3aCBEPXYPOUHYIO PaboTYy.

TpynoBoit konekc P® ct. 91 permameHTHpyeT HOPMAIbHYIO BEITUYHHY
poAoDKUTENbHOCTH pabouero Bpemern 40 gacoB B Hepento. OQHAKO COTIACHO
cratbe 300 TK P®, B cinywae BaxToBOro wMmetojga pabOThI, BeAETC
CYMMHPOBAHHBIA ydeT pabodyero BpEeMEHHM 3a MecCdll, KBapTajl WIW 3a JAPYrou
TIEPHO]T HE TTPEBBIIAOIINIOIHOTO TOa.

B cnydae mpomenenuss pabor B ycnoBusix KpaitHero CeBepa, pabouue
KOMITAaHUU UMEIOT TpaBa U JbIOTHI, OTPaKEHHbIE B 3aK0oHE «O TOCYAapCTBEHHBIX
TapaHTUAX W KOMITCHCAIUSX JIJIS JIUI, paOOTAIOIINX U MPOKUBAIOIINX B paifoHaX
Kpaiinero CeBepa u mpupaBHEHHBIX K HUM MECTHOCTSIX).

OpranuzaimoHabie PaOOTHI IO KOMIIOHOBKE paboueid 30HbI COTPYIHUKOB
pabouee MecTo, €ro o0opya0BaHUE U OCHAIIEHNE, TPUMEHSIEMBIC B
COOTBETCTBHH C XapaKTepoM pabOThI, JOJDKHBI 00ecIeunBaTh 0€301aCHOCTb,

OXpaHy 3/10pOBbS U pabOTOCIIOCOOHOCThH MEPCOHATIA.

CouuarnbHasi omeemcmeeHHOCMb
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OCHOBHBIM pabOYUM MECTOM TPYOONPOBOAUYMKA JIMHEWHOTO SIBISETCS LEX
0 TEXHUYECKOMY OOCHY>KMBAaHHIO, PEMOHTY W OJKCIUTyaTal[id Ta30MpoBOjA.
TpynoBasi nesTeNbHOCT, PAaOOTHUKA B IEXOBBIX YCJIOBHUSIX PErIAMEHTHPYETCS
CJIEIYIOLIMMU TOCYAapCTBEHHBIMM CTaHIapTaMu 0€30MacHOCTH TPY/a:

TpyOONpOBOAYMKA JIMHEMHOrO  ABJISETCS 1€X 10 TEXHUYECKOMY
OOCIY>KMBaHUIO, PEMOHTY W  OJKCIUlyaTalluu raszompoBoja. TpynoBas
NEeATEIbHOCTh  pa0OTHMKAa B LEXOBBIX  YCIOBUAX  pErjJaMEHTUpPYeTCs
CJIEIYIOUMMU TOCYJapCTBEHHBIMH CTaHIapTaMu 0€30MacHOCTU TPY/a:

1. ['OCT 12.2.033-78 CCBT «Paboyee MecTO pH BHIOTHEHUH
paboT ctos1.O011I1e SPrOHOMUYECKHE TPEOOBAHUS

2. I'OCT 12.2.049-80 CCBT «Ob6opynoBanwue
pou3BOACTBEHHOE. OO1IMEeIproHOMUYECKIE TPEOOBAHUS

3. ['OCT 12.2.032-78 CCBT «Paboyee MecTo IpH BBITTOJIHEHUH
paboT cus. OO01IKe SProHOMUYECKUE TPEOOBAHUSI

JUis CHW)XEHHS TpaBMOONACHOCTHM pa0OTHUKOB Ha paboyux MecTax
COTPYJHUKH B 0O0s3aTEIBLHOM TMOPSAKE JOJDKHBI ObITh 00ECIEYEHBI B IMOJHOM
Mepe CHEIOASKI0M, crnernoO0yBbl0 M APYTMMU CPEICTBAMU HHIWBUIYaJbHOU
3alUThl, COTJACHO CJENYIOIIEMY perjaMeHTy: « THmoBble HOpMbI OecriaTHON
BB CHEIUATbHOW OJIEkKIbl, CIELHAIbHOM OOYyBM W JPYTrUX CPEACTB
WHIUBU Ty AIbHON3AIIUTH PA0OTHUKAM))

[Ipu paboTre HEMOCPEICTBEHHO Ha CcaMOM TpyOONpoBOAE  WIH
COMYTCTBYIOUIUX €ro OOBEKTOB, pabOYMM MECTOM MOTYT SIBISATHCS OOBEKTHI
JUHEMHOM dYacTh TpyOompoBoja, caM TpyOONpOBOA WM CHELHAJbHBIC
PEMOHTHBIE KOTJIOBAaHbI, MNpeAHA3HAYEHHbIE I KalWUTaJbHOTO PEMOHTA.
Kax b1l Bus Takux paboT, IPOBOAUMBIN Ha BBIE3IHBIX O0OBEKTAX, PETYIHPYETCS

PYKOBOSIUMHU AOKYMCHTAMHU KOMIIAHWHU W IIPAaBUJIIAMH 110 OXpaHC TpyHda IJIA

Ka)XJ10ro Buaa padoT.

CouyuarsnbHasi o0meemcmeeHHOCMb
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6.2 IlIpon3BoacTBeHHas1 6€30MIACHOCTD

Tab6muma 17 — OCHOBHBIC 3JIEMEHTHI TIPOU3BOICTBEHHOTO TIPOIIeCca,

dbopmupylolMeonacHbie U BpeHble PaKTOPhl IPU BHIMOIHEHUH PEMOHTHO-

BOCCTAaHOBUTEIHHBIX PabOT

®akropsl (I'OCT JTansl HopMaTuBHBIE JOKYMEHTHI
padoTr
12.0.003-2015)
PemoHTHO —
BOCCTAHOBHUTE
JbHbIE
padoThI
1. JIBmKymecss MariiHbIN + I'OCT 12.1.003-2014 [8]
MEXaHU3MBI
POM3BOACTBEHHOTO
obopymoBanus (B T.4.
Ipy3010bEMHbIE)
2. Tlpon3BoacTBeHHBIE (haKTOPHI, + I'OCT 12.1.038-82 CCBT [6]
CBSI3aHHBIC C AIIEKTPUICCKUM
TOKOM.
3. OtkioHEHUE MoKasarenei + I'OCT 12.1.005-88 [7]
MHKpPOKJIIMATa Ha OTPBITOM
BO3/yXe
4. TloBbILIEHHBIE YPOBHU LIyMa + I'OCT 12.1.003-2014 [8]
5. TloBblieHNe ypoBHEH + I'OCT 12.1.012-2004 [9]
BUOpaLIuu
6. HemgocraTtok HEOOXOAUMOIO + I'OCT 12.1.046-2014 [10]
HCKYCCTBEHHOT'O OCBEIICHUS
7. TloBbllIeHHAS 3alBUICHHOCTh H + I'OCT 12.1.005-88 CCBT [7]
3ara3oBaHHOCTb paboyeii 30HBbI
8. TloBpexaeHus Bpe3ybTaTe + I'OCT 12.1.008-76 CCBT [12]
KOHTaKTa C)KMBOTHBIMH,
HACEKOMBIMH,
MPECMBIKAFOIIIMHUCS
9. IToxapoB3pbIBOOE30MIACHOCTh + I'OCT 12.1.010-76

N3m.
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6.2.1 AHaJIM3 NOTEHUHMAJIHLHO BPEAHBIX H ONMACHBIX NMPOU3BOJACTBEHHbIX

(paxkTopoB HO0OCHOBaHHE MEPONIPUATHH 10 MX YCTPAHEHUIO

PaccMoTpuM BpenHbIe U OMACHBIE MPOU3BOICTBEHHBIE (DAKTOPBI, KOTOPHIE
JNEUCTBYIOT WJIM MOTYT BO3/IEMCTBOBATh Ha OPraHU3M 4YEJIOBEKA IIPHU MPOBEACHHUH
PEMOHTHO-BOCCTAHOBUTEIBHBIX PadOT MOJBOAHOIO MEPEX0Jla MarucCTPabHOTO
He(TEnpoBO/Ia, a TAKXKE PAaCCMOTPUM HOPMATHUBHBIC 3HAUEHUS ITHX (AKTOPOB U
MEPOMPUSITHS, HAIIPABJICHHbIC HA CHIKEHUE UITH YCTPAHEHHE 3TUX (PaKTOPOB.

1. Jeusrcywgueca mamunsl u Mexanuzmvl nPpoOU3600CHIEEHHO20

000pyooeanus(e m.u. 2py3ono0vemubole)

CkopocTh BMKEHHA aBTOTPAHCIOPTA, IO CTPOUTEIBHOM IUIOIIAJNKE H
BOJIM3M MECT MIPOU3BOJCTBA pabOT HE MOJKHBI MpeBbIaTh 10 KM/4 Ha MPSMBIX
ydacTKax ¥ SKM/d Ha moBopoTax. [8]

JIBMKymiecss 4acTH MPOU3BOACTBEHHOTO OOOpPYAOBAHMS, SBIISIOLINECS
BO3MO>XHBIM HCTOYHUKOM TPaBMOOMACHOCTH, JOJKHBI OBITh OTPAXKIACHBI WIIH
pacmoIoKEeHbl TaK, YTOObI MCKJIIOYANach BO3MOXKHOCTH IPUKACAHUS K HHUM
palboTaroero WM HUCHOJB30BaHbl JIPYrHe CpeACTBa (HAapuUMep, IABYPYUHOE
YIPABJICHHE ), TPEAOTBPALIAIOLINE TPABMUPOBAHUE.

2. Hpou3eodcmeennbte ¢aKm0pbl, C8A3AHHbBIE C I/IEKMPUUECKUM MOKOM.

Bo wuzbexaHue MOpakeHUs] DIICKTPUUYECKUM TOKOM PAOOTHUK CITykKObI
AIEKTPOXUMHUICCKOMN 3aIIUTHI TOJKEH MIPUICPKUBATHCS TIPaBUII
[TocTaHOBNEHMSI, YTBEPKACHHBIX MMHHCTEPCTBOM TpyJda M COIHUAIBLHOTO

pa3sutusa Poccuiickoin @enepanuu ot 12 mast 2003 1. Ne27 .

TpeboBanust  oxpaHbl Tpyda TMpU  IKCIUTyaTallid  YCTaHOBOK
AIEKTPOXUMHUYECKOW 3aIUTBl OT KOPPO3UU M DIIEKTPUUYECKUX U3MEPEHUSAX Ha

He(dTernpoBoIax:

CoyuarsnbHas omeemcmeeHHOCMb

U3m.

Jluecm Ne dokym. lNoodnucsk |[Jama

Jlucm

95




1) mnpu TeXHHYECKOM OOCITY)KMBAHWU YCTAHOBOK DJICKTPOXHMUYECKON
3aIUTHI (Aajiee — yCTAaHOBKH ) 3alpeIlaeTcss OUnLIaTh KOHTAKTHI pese 0e3
OTKJIFOYEHMS] OT CETH IIEPEMEHHOr0 TOKa, KacarbCi pyKaMu
AJIEKTPUYECKON CXEeMbI MpeoOpa3oBaTelis, MPOU3BOAUTh YUCTKY IIKada
OT IbLIY, CHETra U 3arpsA3HEHUs;

2) Tpu BKIIOYECHUM YCTAaHOBOK CJEIyeT BHAYaje IOJIKIIOYHTH
Harpy3Ky, a 3aTeéM BKIIOUHUTh N€peMEHHBIM TOK. OTKIt0YeHue
MIPOU3BOAUTCS B OOPATHOM TMOPSAKE;

3) Tpu MPOBENCHHM DICKTPUYSCKUX HM3MEPEHHH Ha KOHTPOJIBHBIX
INYHKTaX He(TEnpoBOAOB, pACHOJOKEHHBIX Ha MPOEIKEH YaCTH
aBTOMOOUIIBHOM JTOPOTH, Ha MyTSAX TpamBas U AJNEKTPUPULIHUPOBAHHOTO
KEJIE3HOJOPOKHOTO  TPAHCHOPTa, OJWH U3 pPaOOTHUKOB JIOJIKEH,
BBICTABUB MPEAYNPEAUTEIbHBIN 3HAK, BECTU HAOJIIO/ICHUE 32 JBUKECHUEM
TPaHCIOPTA U CIAEAUTH 32 0€30MaCHOCTHIO padoT;

4) TpU ATUTENBHBIX DICKTPUYCCKUX HM3MEPEHUSX W WHTCHCHBHOM
JIBWKEHUW  TPAHCIOpPTa  M3MEpPUTENbHbIE  MPUOOpPHI  ClEeayeT
yCTaHaBIUBaTh B 0€30MacHON 30HE, MOAKIIOYas MX K KOHTPOJIbHBIM
INYHKTaM HEPTENpOBOJOB M JPYTMM TOYKAM H3MEPEHHUs MOCPEICTBOM
KalOenss WIM W30JMPOBAHHBIX W 3aKIIOUYEHHBIX B PE3MHOBYIO TPYOKY
IIPOBOJIOB;

5) omexkTpuyYecKMe ~ W3MEPEeHUsT ~ HAa  KOHTPOJBHBIX  IYHKTaX
He(TEenpoOBOAOB, PACHOJIOKEHHBIX Ha MYyTIX 3JIEKTPU(DUIMPOBAHHOTO
KEJIE3HOIOPOKHOIO0 TPAHCIOPTA, IPOU3BOIATCS IIOCIE COIJIACOBAHUS
IIPOBEICHUS M3MEPEHUN C OpraHU3alMel, SKCIUTYaTUPYIOLIEH IaHHBIN

Y4acCTOK JKEJIE3HOU JOPOry;

6) mpu MPOBEACHHM DJICKTPUUYECKUX HM3MEPEHUH Ha KOHTPOJIBHBIX
MyHKTaX He(TEnpoBOJOB, pPACIOJIOKEHHBIX Ha IMyTAX TpamBas U

ANEKTPUPUITUPOBAHHON KEJIE3HOM JTOPOTU, HA TATOBBIX MOACTAHLIUIX

CouuaribHasi omeemcmeeHHOCMb
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JPEHAXHBIX YCTAaHOBKAX, IEPCOHAILY 3aIPELIAcTCs:
a) TpUKAcaTbCi HEMOCPEICTBEHHO WM 4Yepe3 Apyrue MpeaMEThl K
KOHTaKkTHbIM MPOBOJAAM WM OOOPYAOBAHHIO, HAXOASAIIEMYCS IOA
HaNpPsDKEHUEM;
0) mpuOJIMKAThCA HAa PACCTOSHHE MEHEE 2 M K KOHTaKTHOW CETH, He
OrpaKICHHBIM POBOJIHUKAM UJTH YACTSIM KOHTAKTHOU CETH;
B) TMpuKacaTbCsi K OOOpBAaHHBIM MPOBOJAM KOHTAaKTHOM CeTH H
HaXOJSIIMMCA Ha HHUX TMOCTOPOHHUM NIpeaMeTaM; - IMOJHUMAThCA Ha
OTOPbI KOHTAKTHOM CETH.

TpebGoBanus ANEKTPOOE30MaCHOCTH ANEKTPOYCTAaHOBOK
IPOU3BOJCTBEHHOIO W OBITOBOTO HAa3HAUYEHUs HA CTaJAUAX IPOEKTUPOBAHMUA,
U3rOTOBJICHMS,  MOHTaXa,  HaJaJKH, MCIOBITAHMM M 3KCIUIyaTalluu
pernamentupyotcs ['OCT 12.1.038-82 CCBT [6]

3. OmKnounenue nokazamenei MUKDPOKTIUMAMA HA OMKDPbIMOM eo30yxe.

JUIsl OLIEHKH JOIMYCTUMOCTH MPOBEACHHS padOT M MX HOPMHPOBAaHUSA Ha
OTKPBITOM BO3JyX€ B VCIOBHUSIX KpalHEro cesepa (a Takxke paloHax,
NpUPaBHEHHBIX K paloHam KpaiiHero CeBepa) MCHOJb3YETCS TMOHSITHE
MpEAEIbHON JKECTKOCTH TMOro/bl, yCTAaHABIMBaeMas ISl KaXXJoro paioHa
pELIEHNEM MECTHBIX PETMOHATBHBIX OPTaHOBYIIPABICHUS.

[IpenenpHast )KECTKOCTh MOTO/bl, HUKE KOTOPOM HE MOTYT BBIOJIHITHCS
paboOThI HA OTKPBITOM BO31yXe, KoyebaeTcs B npeaenax ot -40 mo -45 °C. Ilpwm
HKBUBAJICHTHOU TeMIIepaType Hapy>KHOTO BO3yxa Hinke -25 °C paboTaromuM Ha
OTKPBITOM BO3/lyX€ WJIH B 3aKPBITBIX HEOOOIpEBAEMBIX MOMELICHUSX, a TaKXKe
rpy3udKaMm, 3aHATbIM Ha [OrPY304YHO-Pa3rpy304yHbIX paboTax, U JPyruMm
paboTHHKAM, €XKEYacHO OJDKeH OBbITh oOecreueH 00OTrpeB B TOMEIIEHUU C
temmeparypoii +25 °C. [7]

B 3umnee Bpemsi paOoTarolmne Ha OTKPBITOM BO3IYyXE JOJDKHBI OBITh
o0OecriedeHbl CIEUOACKIOW U CHEelo0yBbIO C TMOBBIILIEHHBIM CyMMAapHBIM

TCIIJIOBBIM COITPOTUBJICHUEM, a4 TAKIKC 3alllUTHBIMHY MaCKaMHU IJIs JIMIA.
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4. Ilogvtuennsvie ypoenu uiyma.

BrustHvre MOBBITIIEHHOTO YPOBHS IITyMa KakK B IIeXe, TaK W 3a €ro MpeeIaMu
HEOJAronpusiTHO IJIsi TPYIOBOHM JesiTenbHOCTH paboTHMKA. Ha Bcex sramax
MPOU3BOJICTBEHHOTO IMKJa pabO4Yero COMPOBOXKIAET pa3jIMvHasl TEXHUKA WIIU
o0opyaoBaHUE, N3IAIOMIAS TTOBBINICHHBINH YPOBEHD IITyMa.

[ToBbIIEHHBIA YPOBEHB IITyMa BIUSAET HAa IEHTPAJIbHYIO HEPBHYIO CUCTEMY
YeJI0BeKa, SIBJISETCS MPUUMHON CePACUYHO COCYUCTHIX 3a00J1eBaHUM, TOBPEXKIaET
opraHel ciyxa paOOTHHKA, Hapymiaer ooMmeH BemecTB W T.a. lllym Takxke Ha
NpSMYIO BIIMAET Ha TPYJAOBYIO JEATEILHOCTh YEJIOBEKA: 3aMEJISeT PEaKIUIo
paboOTHMKA, YBEJIMYMBAIO IIAHC TPABMOOMACHOCTH;, CHUKAET €ro BHHMAaHHUE Ha
paboueM MecTe, YTO MPUBOAWT K TIOBBIMIEHHOMY KOJMYECTBY OIMHOOK TpH
BBITIOJIHEHUU pa3Horo pojaa pabot. CornacHo 'OCT 12.1.003-2014 nonmyctumbiii
ypoBeHb myma coctapiisieT 80 nbA.

3anpemnaeTcsi laxke KpaTKOBPEMEHHOE MpeObIBaHUE B 30HE C YPOBHAMHU
3BYKOBOTO JIaBJICHUS, IpeBbiaronuMu 135 nbA.

K KOJIJIEKTUBHBIM CpPEICTBAM M METOaM 3alUThI OT IIIyMa OTHOCSTCS:

- COBCpHICHCTBOBaHI/Ie TEXHOJOIM pEMOHTA U CBOCBPCMCHHOC

oOcy>KMBaHUE 000PYI0BAHMUS;

— HCHOJIb30BaHUE CPEJICTB 3BYKOU3OJISIIINY (3BYKOU3OJIUPYIONINE KOKYXH,

KaOWHBI);

— CPEJICTB 3BYKOMOTJIONIEHUS (3arIyIIIKN — BKIAIBIIIN, HAYIITHUKH).

Takxe He0OX0IMMO UCIIOJIB30BATh PALIMOHATIBHBIE PEXUMBI TPYAa U OTAbIXA

paboTHHKOB. [8]

5. Ilogviuenue yposneit uopavuu

Uctounukamu BuOpanuu SBJISIETCS KojJeOaHUs MalllMH, ammapaTos,

000pyZOBaHUs, CTPOUTEIBHBIX KOHCTPYKIIUNA U COOPYKEHUH.
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HeGmaronpusitHoe  BimMsiHUE BHUOpalii HAa  OpraHW3M  4YeJOBEKa
XapakTepu3yeTcsl JIOKaJbHBIM JEHCTBUEM Ha TKAaHU U 3aJI0KEHHBIE B HHX
MHOTOYHCIICHHBIE AKCTEPO U UHTEPOPEUENTOPHI (IPSAMONA MUKPOTPABMUPYIOIIUI
abdexT) U omocpeoBaHHO Yepe3 IEHTPAIbHYI0 HEPBHYIO CHCTEMY Ha
pa3MyHble CHUCTEMbl M Opranbl. BaxkHyl0 poOJdb HWrpalOT BTOPUYHBIE
paccTpoiicTBa B pe3yibTaTe HapyUIEHUs TPOPUKH, BBI3BAHHOTO COCYIUCTOU
TUChHYHKITHEH.

Jlnst mepBoi kareropuu o0Omed BHUOpaIMU, MO CaHUTApPHBIM HOPMaMm
KOPPEKTUPOBAHHOE 10 YaCTOTE 3HaYeHHE BUOPOYCKOpeHus: cocTaBisieT 62 ab, a
st BuOpockopoctu — 116ab. HauGonee omacHol Juisi 4enoBeka SIBIISIETCS
BUOpanus ¢ gactotou 6-9 I'm.

Bubpob6e3omnacHbie ycaoBUs TpYyAa TOKHBI ObITH 00€CTICUCHBI:
- TpUMEHEHHEM BUOPOOE30macHOro 000py10BaHUS U MHCTPYMEHTA;

— TPUMEHEHHUEM CPEJICTB BUOPO3AIIUTHI;

— OpraHM3alMOHHO-TEXHUYECKUMHU MEPOIPUITUAMU: MOIICPKAHUE
TEXHUYECKOTO COCTOSIHUSI MAIIIMH U MEXAHU3MOB Ha YPOBHE,
npenycMorperHoM HT/[Ha HUX; BBEIeHUE PEKMUMOB TPYAA, PETYIUPYIOIIUX
MPOIOIKUTEILHOCTh BO3ACHCTBUS BUOpaIlMK Ha paOOTAOIINX; BEIBO

pabOTHUKOB M3 MecT ¢ npeBbiieHneM J{Y no Budpammu. [9]

6. Heoocmamok neoboxooumozo UCKYCCMBEHHO020 OC6eluieHUA

JIns  CTpPOUTENBHBIX IUIOHMIAIOK M  YYacTKOB pabOT HEOOXOAUMO
npeaycMaTpuBaTh oOlee paBHOMEpHOe ocBemieHne. OCBEIEeHHOCTh OJDKHA
ObITh HE MEHEe 2 JIK HE3aBUCHUMO OT NMPUMEHSEMBIX HCTOYHUKOB cBeta. [lpm
MOIbEME WIIM TICPEMEIICHUH TPY30B JOJDKHA OBITh OCBEIICHHOCTh MecTa paboT
HE MeHee 5 JIK mpu paboTe BpydHyto U He MeHee 10 5k mpu paboTe ¢ MOMOIIBIO
MaluH U MexaHu3MoB. HemoctarouHoe ocBemeHne paboyero Mecta 3aTpyIHseT
JUTMTEIIBHYI0 PadOTy, BBI3BIBACT TOBBIIMICHHOE YTOMJIEHHWE, W CIIOCOOCTBYET

pazBuTHIO Osn3opyKocTu. [10]
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7. Iloeébluuennasn 3anvlieHHOCHLb U 3A2A306AHHOCHLD paﬁoueﬁ 30Hbl.

Bo Bpems mnpou3BoAcTBa pabOT Ha CTPOUTENBHON IUIOMIAAKE TMIPH
WCIIOJIb30BAaHUU  CIICIMAIGHOW TEXHWUKH B  pabouedd 30He oOpasyercs
3aIbUICHHOCTh, KOTOpasi HEOJIaronprusTHO BO3JCHCTBYET HA JIbIXaTeIbHBIC ITyTH
qeIIoBeKa.

KoHTpostb BO3IYIIHOHN Cpeibl JOHKEH MPOBOAUTHCS B 30HE JBIXAHUS IPU
XapaKTEePHBIX MPOU3BOJCTBEHHBIX YCIOBUSAX MOCPEIACTBOM Ta30aHaIN3aTOpa WM
pynaudHOH mamibl. CoepikaHre BPEIHBIX BEIISCTB B BO3IyXe pabodeli 30HbI HE
JOJKHO MPEBBIIATh NPEAeIbHO JonyCcTUMbIX KoHIIeHTpauui (ITK):

- s vetu — 300 mr/m¥

— qus MetaHa (4-b1if knace onacaoctr) — 300 mr/m3,

— IS OJTOPAHTOB, B OCHOBHOM IPUMEHSIOT MEPKaITaHbl, B YaCTHOCTH
stunmepkanTal (C,HsSH) (2-o0ii knace onmacuocTn) — 1 Mr/m3,

— Ui cepoBojioposa B npucyTctBun yriaeponoB (Ci-Cs) (2-oit kimacc

OIACHOCTH) - 3 MI/M>,

— g cepuucToro rasa (SO,) (3-uii knacc onacuoctn) — 10 mMr/m®

— gus meranona (CHsOH) — 5 mr/m®.

PaGotarormue B yclOBHSIX — MbUICOOpa3oBaHUsS  JOJDKHBI  OBITh B
MPOTHUBOIBUTHHBIX PECIIMPATOPAX, 3alIUTHBIX OYKaX W KoMOuHe3oHax. [lpwm
3ara30BaHHOCTHU TPAHIIICU WJIM KOTJIOBAHA B PE3YJIbTATE YTEUKHU Ta3a HE0OXO0IUMO
MPEKpaTUTh PadOTy U BHIBECTH JIIOJICH, 3aMPETUB KYPUTh, 3AKUTATh CIIMYKH WU

I0JIb30BaThCS OTKPBITHIM OTHEM. [7]

8. HO&p&)fC@BHM}l 6 pe3yiomame KOHmaxkma C JICu60OMHbIMU, HACEKOMbIMU,

npecmublKarowumucA.

B paiione cTpouTensCcTBAa BO3MOXKHO BO3HUKHOBEHUE WH(OEKITMOHHBIX
3a00IeBaHUM, BBI3BIBAEMBIX BECEHHE-JIETHUM  KJICIIEBHIM  DHIE(HATUTOM.

3apaxxenue KBD mpoucxomutr B mepuoi C ampess MO CEeHTSIO0pb, C BECEHHe-

CouyuarsnbHasi o0meemcmeeHHOCMb

N3m.

Jluecm Ne dokym. lNodnucsk |[Jama

Jlucm

100




JIETHUM ITUKOM BO BpPEeMsI HanOOJIbIIEH aKTUBHOCTH NEPE3NMMOBABIINX Kienel. B

CBiA3HM C OJOTH HCO6XOI[I/IMO IMPOBCACHUC HWMMYHHU3AIIUKU IIPOTHB KJICICBOTO

sHIIeanTuTa.

B nernee Bpemst roga, paboTaromniye Ha OTKPHITOM BO3yXE JIOJDKHBI OBITh

oOecrieuensl 3a cuet npeanpuatus CU3 ot rayca u 3H11edanuTHOro Kiema. [12]

8. Ioscapoe3pvieodezonacnocme.

K pabGore nomyckarOTCs COTPYIHHMKHA MPOIIEAININE HHCTPYKTAXU IO

MOKAPHO — TEXHUYECKOW 0€30MaCHOCTH, MOCJIE YETO MOJIYYaloT YAOCTOBEPEHUE.

PaboTHrkH 00BeKTa JOJDKHBI UMCTB CIICII. OI[G)KI[Y N HHAWBUAYAJIBHBIC CPCACTBA

3aIlUTEL.

K H€O6XOI[HMBIM CpCACTBAM IIOKAPOTYHICHHUA OTHOCATCA IICPBHUYHLIC

CPEACTBAa TYILICHHWS II0KapoB. B COCTaB NEPBHYHBIX CPEICTB TYLIECHUS

M0KAPOB AOJKHO BXOAMUTHCIENyIONIEE 000pYyAOBaHHE:

SIIUKH C TIECKOM;
komma 1x1 m2,
acOeCcTOBOE IOJIOTHO;
OTHETYIIUTEIIH;

BOJOIIPOBOAHAA BOAA.

AcOecToBO€ TMOJOTHO M OJESAIO0 W3 KOIIMBI MPUMEHSIOT JUIsl TYIICHUS

BEIIECTB M MAaTepUaAlOB, TOPEHHME KOTOPBIX MpeKpamiaercs Oe3 mocTymna

BO3/yXa.

OTUMU CPEeACTBAMH MOJHOCTHIO MOKPHIBAIOT OYar noxapa. T CpeACcTBa

3¢ (EeKTUBHBI MPU MOXkKape, BOZHUKAIOIIEM Ha IJI1aJKON MOBEPXHOCTH (IO MOy

HOMeI]_IeHI/ISI) U IJ10IMadX 3aropaHrsa MCHBIIC pasMCpa I10JI0THA UJIHN OACsIIA.

[Teckom Tymiat wim cOOMPArOT HEOOJNBIINE KOJIMYECTBA MPOJUBIIUXCS

JIBK, 17K nnm TBepIbIX BELIECTB, KOTOPBIE HENB3SI TYIIUTH BOJIOK.

Orserymmren - TMEPEHOCHOE WM TMEPEIBHKHOE  YCTPOMCTBO,
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NPEIHA3HAYEHHOE JUIsl TYLIEHHUS ovara roxapa OoneparopoM 3a CUeT BbIIyCKa
OTHETYIIAIIEro BEIIeCTBA, C PYYHBIM CIIOCOOOM JIOCTaBKM K ouary moxapa,
IPUBEJICHUS B IEUCTBUE U YIIPABJICHUS CTPYyE OTHETYLIAIIEro BELIECTBA.

[lo copepxaHWIO OTHETYHIAIIETO0 BemecTBAa U (YHKIMOHATHLHOMY
HA3HAYEHUIO OTHETYIIUTENIM JENATCS Ha YIJIEKUCIOTHBIE, BO3IYIIHO —
TICHHBIC, TTOPOIIKOBBIC M a3P030JIbHbIC OrHeTymuTenu. [13].

6.3 DKoJIornueckas 0€30MaACHOCTh

[Ipu BBIOTHEHUH BCEX CTPOUTEIBHO-MOHTAXHBIX PabOT HEOOXOIMMO
CTporo coOJiroaaTh TPeOOBAHUS 3alMTHI OKPYXKAIOIIEH MNPUPOTHON CpEelibl,
coxpaHeHHUsi €€ YCTOWYMBOIO HKOJIOTMYECKOTO PAaBHOBECHUS W HE HapyIIaTh
YCIIOBHSI 3€MJIETIONB30BAHUSI, YCTAHOBJICHHBIE 3aKOHOJATEIBLCTBOM OO0 OXpaHe
TIPUPOJIBI.

3ammrTa armocdepsl

[Ipy BBITOTHEHWH CTPOUTEITHLHO-MOHT@XHBIX paOOT BO3ICHCTBHE Ha
MpU3EMHBIN cioi atmocdepbl OyJIeT CBSI3aHO C HEOPraHW30BAHHBIMU U
OpraHM30BaHHBIMH BBIOpOCcaMHu 3arpsaHsOmuX BemecTB (3B) B armocdepy.
Bri6pochkisBisitorest HeusoexxHbiMu. Bee nctounnku BeiOpocoB 3B B atmochepy
B TIEPUO]T CTPOUTEIILCTBA — TIEPEABMKHBIC.

NcrounrkaMu BBIOPOCOB 3arps3HSIONIUX BEIIECTB B aTMOCHEPHBINA BO3AYX
SIBJISFOTCSI: aBTOTPAHCIIOPT W CTPOUTENbHAS TEXHWKA, CBApOYHBIA arperar;
OMTYMOBAapOUYHbIE KOTIbI; 3€MIIsIHbIe pPaOOThl, ammapaT Ta30BOM  PE3KH;
U30JISIITMOHHBIEPAOOTHI; OKPACOYHBIE PAOOTHI.

[IpoexTom mpeararoTcs cileayromre NpupoI00XPaHHbIE MEPOTIPUSATHS,
HaIpaBJICHHBIC HA 3aIUTY aTMOC(HEPHOTO BO3yXa B 30HE MPOU3BOJICTBA PadOT:

— KOHTPOJb TOIUJIMBHOM CHCTEMBl MEXaHHU3MOB, a TaKXE CHUCTEMbI
PEryJIupOBKHU [I0/1a4X TOIUIMBA, 00ECIIEUNBAIOLIUX MTOJHOE €T0 CropaHue (CHUiIaMu
[Moapsmunka) nms yaep)KaHus 3HAYEHHH BBIOPOCOB 3arps3HSIONINX BEIIECTB OT

aBTOTPAHCIIOPTA B PACUETHBIX MpeJieNax;
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— JIOMYCK K 3KCIUTyaTallud MallliH ¥ MEXaHU3MOB B UCIIPABHOM COCTOSIHUH;
— HaOJI0/ICHNE 32 COCTOSIHIEM TEXHHYECKHX CPEJICTB, CIIOCOOHBIX BHI3BAThH

3aropaHuc €CTECTBECHHOM PAaCTUTCIIBHOCTHU.

3ammrTa ruapocdepsl

B rtumpochepe HedTh MW HedTEMPOIYKTHI OKa3bIBAIOT BIUSHUE Ha
IpUpOIHEIE BOABI. HecMOTpss Ha HU3KYIO PAacTBOPHUMOCTH B BOJE JOCTATOYHO
HEOOJIBIIIOTO KOJMYEeCTBAa HEPTH, YTOOBI YXYAIIMIOCH KAadyeCTBO M CBOMCTBO
Bojbl. [Ipu momaganuu HEPTENPOAYKTOB B ruapocdepy HCIONB3YIOT CpeiCTBa
JUTSL JIOKQJTM3AITUU Pa3jiiBa Ha BOJAHOW MMOBEPXHOCTH (OTPaTUTEIbHBIC OOHOBBIC
3arpax<JieHus), a Takxke Npu HeoOXxoauMocTu cOopa Oomwioro odobema I'CM
BO3MOXKHO TNpUMEHeHHe HedrecOopHOro 000pymoBaHus sl cOopa HEPTIHBIX

IJIEHOK M YCTpaHEHUs MOCIEICTBUIA pa3iuBa.

3ammra Jurocgepbl

PeMoHT TpyOompoBOIOB OKa3blBaeT BiMsiHUE Ha JuTocdepy. [Ipoxonka
TPaHLIEH JIOKAJIBHO U3MEHSIET PEXKUM IUTAHUS PACTUTEIBLHOIO IMOKPOBA BJIAroOM,
HapylaeT Temio(u3nueckoe pPaBHOBECUE, PACTEIUISIET MHOTOJETHEMEP3Jble
IPYHTBI, TPUBOJAUT K THOENIM YYBCTBUTEJIbHBIM K MEXaHUYECKOMY U APYroMy
BO3JICMCTBUSM  PACTUTENBHBIM  TOKPOB  Majo3eMeNIbHOW  TyHApsl. [lpm

PaCTCINICHHUHA, IIPOUCXOOUTIIPOLICCC SPO3HH.

DpO3uU CUJIBHO TIOJBEPrarOTCs MEJKO3ECPHUCTHIE MbUICBATHIC TECKH,
MIBIJIEBATHIE CYTJIMHKH, TJIMHBI JIECCHI, JIECCOBUIHBIE CYTJIMHKH.

Ha npotskenun Bcero nepuojia CTpOUTENBCTBA JOJDKEH OCYIECTBISATHCS
KOHTPOJIb COOJTIOJIEHUS TPAHUI] 3€MJICOTBO/IA.

[Ipukazom 1o MpeAnpUsITHIO Ha3HAYAETCS JIUIIO0, OTBETCTBEHHOE 3a COOD,
BPEMEHHOE XPAaHEHHWE W OPraHu3alMI0 CBOCBPEMEHHOI'O BBIBO3a OTXO/IOB,

oOpa3ylolmuxcsi B pe3yjabTaTe TmpoBeAeHUs pabor. Ha ydactke moimkeH
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IPOBOAUTHCA TIOCTOSIHHBIA KOHTPOJIb 32 COCTOSIHUEM pabo4YnX €MKOCTEeH H
KOHTEMHEPOB C OTXOAAMHU.

Mecrta BpEMEHHOIO XpaHEHUS W  HAKOIUIEHUS OTXOJOB JOJDKHBI
COOTBETCTBOBATh  TPEOOBAaHMSIM  TEXHUKH  OE30MACHOCTH,  CAHHTAPHO-
TMTMEHUYECKUM HopMaM. Mecta cOopa M HAKOIUIEHHsS OTXOJOB JIOJKHBI OBITh
00Opy/IOBaHbl ~ YIJIEKUCIOTHBIMU OTHETYIIUTENSAMU, SAIIUKAMU C TIECKOM,

JIOIIATOM, BOMJIOKOM, KOIIIMOM HJIH aCOCCTOM.

6.4 be30nacHOCTH B Ype3BbIYAWHBIX CUTYAI[USIX

Ha oObexrax MaruCTpajJbHOI'O He(bTGHpOBOIIa HaunoOoee BCPOATHO
cdileayromume tIp€3BBI‘-IEII\/'IHBIC CUTyalluu: HABOJAHCHM:, yYparaHbl, JICCHBIC I1OKaPhI;

pasrepmernzanusi MH; celicMuueckasi akTUBHOCTS.

6.4.1 Meponpusitus no npenorspamennto YC, pazpadorka

nopsiakaaeicTeuii B cinyyae UC

Haub6onee BepositHas UC s paccMaTpuBaeMoro HepTernpoBoja, pa3phiB
He(TenpoBoa Ha MOABOJHOM Iepexoje uepe3 p.bakaHka B pyciie peku WiH
onacHoM30He. [lns npenynpexneHuss BO3HUKHOBeHUsI UC, CylecTByeT psia Mep
O JIOKAJIM3ALMH U JTUKBUIALINHN:

1. oOHapy>xeHHe aBapuu;

2. mosrydeHnue uHpopmarmu 06 aBapuu,
3. ornoBelieHue 00 aBapuu;

4. IpUHSTHE OTIEPATUBHBIX MEP;

5. MPOBEICHUE aBAPUNHO —

BOCCTAHOBUTCIBHBIX pa60T
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IpOSBIATH 3a00Ty 00 HX 370pOBbE, IOCKOJIBKY COBPEMEHHBIM TpyH, Kak
IPaBUJIO, COINpPSDKEH C BO3/JCWCTBHEM Ha pabOTalolero MHOTHUX BpEAHBIX
ITPOU3BOICTBEHHBIX
He(TEenpoBO/ia OTHOCUTCS K OMACHBIM BHJIaM paboOT U TpeOyeT MOBBIILIEHHOTO
BHUMaHHs CO CTOPOHBI YIIPABJIEHUS MO OXpaHe Tpyaa. B cBsi3um ¢ 3TUM

dbopmMyIMpoBaHUE U COOJIFOJACHUE BCEX MPABUJI IPOMBINIJICHHONW 0€30MacHOCTH

B CJlIyda€ BOSHUMKHOBCHUA aBaApHU:

— COOOUIUTH PYKOBOAUTEIIO CTPYKTYPHOTO MOAPA3ICICHHUS O

CIIy4MBILIEMCS,
— HCIOJIB30BaTh CPEACTBA IS JOKAIU3ALUU U JIUKBUAALUN

aBapUUHOTO Pa3JINBa;

— HPCKPATHUTH BCC OTHCBBIC U I'a300ITIACHBIC pa6OTBI Ha TCPPpUTOPpUN

00BEKTA;

— BBIBECTH JIIOJICH U3 OMMaCHOM 30HEIL.

mporecce

TPYIOBOM

(dhakTOpOB.

BoiBoj 1o paszgeiy

NEATEIbHOCTU  PaOOTHUKOB  HEOOXOJIUMO

PeMOHTHO-BOCCTaHOBUTEIIHLHBIC

ABJIACTCA OI[HOI\/JI M3 T'JIaBHBIX 3a/1a4 Ha COBpCMCHHOM IIPOU3BOACTBC.
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3AKJIFOYEHUE

B HacTostmiet BeinmyckHON KBaIU(UKAIIMOHHON padoTe:

1. H3yueHa HOPMATHMBHO-TEXHHUYECKOM JOKYMEHTAIIMH TIO
DKCIUTyaTallMM  MarucTpajbHBIX  TPYyOOIPOBOJOB B YCIOBHUAX
CUJIbHOIIEPECEYEHHOM MECTHOCTH.

2. IlpoBenmen aHanM3 TEXHUYECKUX PEIICHUIN MO MOBBIIICHUIO
3G ()EKTUBHOCTH BBITIOJIHEHHUSI PEMOHTHO — BOCCTAHOBHUTEIIbHBIX PabOT B
YCJIOBUSIX TOPHOM MECTHOCTH.

3. Pazpabotanbl pexoMeHIAIUil MO OpraHU3aIlMH PEMOHTHO -
BOCCTAaHOBUTEJBHBIX Pa0OT B YCIOBUAX TOPHON MECTHOCTH.

4. TlpousBeaeHbl TEXHOJOTUYECKUE PACUETHI

B pesynabrare mnpoxaenaHHoiM — paboThl  ObUI  HMCCIEI0BaH
nedexTocofepKaMii  y4acTOK  JEMCTBYIOLIETO0  MarucTpajbHOIro
He(TenpoBoaa, MPOXOASAUIET0 B TOPHOW MECTHOCTH, PacCMOTpPEHa
TEXHOJOTHsl yCTpaHEHHUs Je(deKTa METOJOM HaJIOKEHHUS PEMOHTHOU
KOHCTpyKImu I11.

Kommno3utHo-My¢dToBasi TEXHOJIOTUSI pEMOHTA HA MarucCTpaibHBIX
HedTenpoBoaax - 3T0 APGEKTUBHBIM METOJ BBHIOOPOYHOTO PEMOHTA
TpyOonpoBoja 6e3 BbIBOA €r0 U3 IKCILTyaTallii, OHA TO3BOJISET:

1. CokpatuTh pEMOHT METOJOM BpE3KH "KaTyIiek";

2. IIoTHOCTBIO BOCCTAHOBUTH MPOYHOCTH U JOITOBEYHOCTH

OTPCMOHTHPOBAHHBIX Y44CTKOB

3. YHuumpoBath TEXHOJIOTHIO peMOHTA Ae(EKTOB

TpyOONpPOBOA PA3IMYHBIX TUIIOB U Pa3MEPOB.

Opzarusayus u obecrieyeHue peMOHMHO-80CCMaHo8UMe bHbIX pabom

Heghmernposoda 8 ycro8usIX 20pHOU MECMHOCMU.

Usm. | [lucm Ne dokym. lNoodnuck | dama

Paspab. ThiweHko H.U. Jlum. Jlucm Jlucmos
Pykogod. Bypkoe B.I1. BaknroueHue | | 106 109
KoHcynbm.

3as. Kagp. | BpycHuk O.B. TIIY rp. 3-2b8CA




9.

CICOK UCITOJIb3YEMOM JINTEPATYPBI

CII 36.13330.2012 «MaructpaibHble TPyOOIIPOBOIBDY.
AxtyanmusupoBanHas peaakius CHull 2.05.06-85*.
®denepanbHbIil 3aK0H «O MPOMBIIUIEHHON 0€30MaCHOCTH OTMACHBIX
MIPOU3BOJICTBEHHBIX 00BEKTOB» OT 21.01.1997 Nel16 ®3.

CTO I'aznpom 2 - 3.5 - 051-2006 «Hopmbl TEXHOTOTHYECKOTO
MIPOCKTUPOBAHMSI MATUCTPATBHBIX Ta30TIPOBOOBY.

PJ1 51-3-96 «PernamMeHT 1o TEXHUUECKOMY OOCITY>KUBAHUIO
MOJIBO/THBIX TIEPEX0JI0B MaruCTPaIbHBIX Ta30IIPOBOIOB Yepe3
BOJIHBIE MIPETPaJIbI».

['OCT 12.1.030-81 «2nexkTpobe301macHOCTb. 3alUTHOE
3a3eMIICHUE, 3aHYJICHHEY.

I'OCT 12.1.038-82 «CCBT. Daekrpobe3omacHocTth. [IpenenpHO
JOTTYCTUMBIE 3HAYEHUS HAIIPSKEHUH TIPUKOCHOBEHHS M TOKOB.
['OCT 12.1.005-88 «CCBT. O61miuie caHUTapHO-TUTUEHUYECKUE
TpeOOBaHMSI K BO3yXY paO0yeii 30HbBD.

['OCT 12.1.003-2014 «CCBT. Ulym. O61mme TpedoBanus
0€301aCHOCTH.

I'OCT 12.1.012-2004 «Bubpanuonnas 6e3onacHocts. O0mme

tpeboBanus». 10.'OCT 12.1.046-2014 «CrtpoutensctBo. Hopmbl

OCBCHICHUA CTPOHUTCIILHBIX IIJIOIMIAI0K.

11.TOCT 12.1.007-76 «CCBT. Bpennsie BemectBa. Knaccudukarms

1 obmue TpedoBaHus 0€30IaCHOCTI.

12.TOCT 12.1.008-76 «buonoruueckas 6e3onacHocts. O61mme
tpedoBanus» 13.'OCT 12.0.003-2015 «OmnacHble U BpeaHbIC

npousBojcTBeHHbIE (hakTophl. Kiaccuduxarmsy.

13.TOCT 3242-79 «Coenunenus ceapHbie. MeToabl KOHTPOJIS

KadycecTBa»

Jlucm

Cniucok ucrnonb3yemol iumepamypb| 107

U3m.

Jlucm

Ne dokym. lModnuck |ama




14.TOCT 25812-83 «TpyOompoBoabl CTalbHblE MAarucCTpalbHBIE.
OOme TpeOOBaHUS K 3aIIUTE OT KOPPO3IUH

15.T'OCT 3242-79 «CoenuHenus cBapHble. MeTOAbI KOHTPOJIS

KayecTBay.

16.TOCT 25812-83 «Tpy0omnpoBo/ibl CTabHBIE MAarCTPaIbHbBIC.

OO1ue TpeOoBaHuUs K 3aIIUTE OT KOPPOIUN»

17.CI1 86.13330.2014 «MaructpanpHbie TPyOOITPOBOIBI»
(mepecmoTp axktyanuzupoBannoro CHull I11-42- 80*
«MarucrtpanbHble TPyOOIIPOBOABIY)

18.CII 34-112-97 «CTpouTeNnbCTBO MAaruCTPAIbHBIX U
IPOMBICIIOBBIX TpyOOnpoBo10B. KoMIiekcHast TEXHOJIOTUS U
OpTaHU3aIIHS.

19.P/1 93.010.00-KTH-114-07 «IIpaBuna mpon3BoaCcTBa
Y [IPUEMKHU CTPOUTEIbHO-MOHTAKHBIX PadoT».

19.PJ1 — 23.040.00 — KTH — 064 — 18.

20. CII 34-112-97 CtpouTeNnbCTBO MaruCTPAIbHBIX U
IPOMBICIIOBBIX TPYOOTpoBO10B. KoMIiekcHast TEXHOIOTHS U
OpraHu3aIysl.

21.PJ1 23.040.00-KTH-201-17 «MaructpanbHbIii
TpyOOTIPOBOAHBIN TpaHCTIOPT HE(PTU U HEPTETIPOTYKTOB.
TexHomoTHs MIPOBEICHUSI pEMOHTa TPYOOTPOBOIA C
PUMEHEHUEM PEMOHTHBIX KOHCTPYKIIHID.

22.BPJI KTK 09-09.14* «IIpaBmia TeXHHUECKOM AKCILTyaTalluH
HedrenpoBoaHo cuctembl KTK».

23.BPJ] KTK 32-12.13 «PernameHnTt pemoHTa 1e()EKTOB CTEHKU
TpyOBI, CBAPOUYHBIX CTHIKOB M U30JISIIMHU Ha TPyOOIIPOBOAaX

KTK».

Jlucm

Cniucok ucrnionb3yemou numepamypbi 108

N3m.

Jlucm

Ne dokym. lModnuck | Jama




24.0P-13.01-74.30.00-KTHO004-1-03 «PeriiameHT u METOIUKA

IMPOBCACHUS HOHOHHHT@HBHOﬁ U3bSIHOCKOIINYECKOM ITPOBCPKU

HN3BAHOB Tp}I6 MaruCTpajJbHbIX U TCXHOJOTHUYCCKUX

HE(PTEIPOBOIOBY.

25.0P-13.01- 45.21.30-KTH-002-1-03. «PernameHT mo opraHu3amiuu

YCTPAHCHUA I[e(i)eKTOB MCTOOOM BI>I60pOLIH01"O PEMOHTA».

26. CHulT 2.05.06-85 «CTtpouTtenbHbIe HOPMBI U TIPABUJIAY.

27. CHullI 11142-80* «CtpouTenbHble HOPMBI U MTPaBUIIA.

MarucTtpanbHbie TpyOOIPOBOIBDY.

U3m.

Jlucm

Ne dokym.

lModnuckh

[lama

Criucok ucronb3yemol lumepamypb|

Jlucm

109




