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Otnenenne Hedrerasosoro aema

BAKAJIABPCKAS PABOTA

Tema padoTsl

«KanuTanpHplii PEMOHT MarucTpajibHOTO HEPTETIPOBO/IA B YCIOBHUSAX OOJIOTHUCTON MECTHOCTHY

V]IK 622.692.4.53-049.32(252.6)

CryneHt
I'pynna ()7 (0] Hoanuck Hara
3-2b4 /1 SAxy6osckuii Erop JMutpuesnu 10.06.2019
PykoBoauTens
JokHoCTH [01% (0] Yuenas crenenb, 3BaHue IMoanucs Jlata
JonieHT AntponoBa Hatanbst AnekceeBHa | K.r.-M.H, TOIIEHT 10.06.2019
KOHCYJIbTAHTDI:
IIo pasaciny «®DUHAHCOBBI MEHEI)KMEHT, pecprOB(i)(l)eKTI/IBHOCTB u pecypcoc6epe>KeHHe»
JokHoCTH [01% (0] Yuenas crenenb, 3BaHue Moanuch Jlata
[Tpodeccop TpyonuxoBa Haranbs JL.UL.H. 06.06.2019
BanepreBHa
ITo pazneny «ConuanbHasi OTBETCTBEHHOCTbY
J0KHOCTH (1% (0] ‘Y4enasi cTeneHb, 3BaHNe Moanucey JaTa
Accucrent | Yepemuckuna Mapust CepreeBHa 06.06.2018
JOIMIYCTUTH K 3AIIUTE:
PykoBoauTens DPUO YueHasi cTeneHb, 3BaHUe Hoanucy Jara
oon
OHJI MIIITP | Bpycauk Oner BragumupoBuu K.IL.H 10.06.2019

Tomck — 2019 r.




TOMSK TOMCKHWH
POLYTECHNIC NONMNMTEXHNYECKUN
UNIVERSITY ININI yHVBEPCUTET

MuHuCTEepCTBO HAYKHU U Bbiciiero oopasosanus Poccuiickoit @enepanuu
(benepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

HHxeHepHas 1KoJia npupoaHbix pecypcon (MILTIP)

Hanpasnenue noaroroBku (cneruanbHocTh) 21.04.01 «HedrerasoBoe nemno»
npoduas_DKcayaTaus 1 00cIyKUBaHHe 00bEKTOB TPAHCIOPTa U XpaHeHus HedTH, raza u
IPOJIYKTOB MEPepabOTKI»

Otnenenue Hedrerazooro nena

YTBEPXIAIO:
Pykosogurens OOIT OH/{ UILITTP
Bbpycuuk O.B.
(IToxmuce) (Hara) (®.11.0.)
3AJJAHUE
HAa BBINOJIHEHHE BBINYCKHOM KBAJIN(PUKANMOHHON padoThl
B ¢opwme:
‘ OakanaBpcKoil paboThI
CryneHnry:
I'pynna (04 (0]
3-2b4]1 Sxy0oBckomy Eropy JImurpueBnuy

Tema paGoThI:

«KanuransHbIH PEMOHT MAarucCTpajJbHOIO He(l)TerOBOI[a B YCIIOBUAX OOJIOTHCTOM MECTHOCTH

YTBepikJeHa MPUKa30M JUPEKTOpa (JaTta, HOMep) ‘ o1 27.04.2019 1. Ne3033/c

CpoK ciauu CTyIEHTOM BBIIIOJTHEHHOM paOoThI: ‘ 13.06.2019r.

TEXHUYECKOE 3AJIAHUE:

Hcxonnble naHHbIE K padoTe Pemonmupyemviii yuacmok Ma2ucmpanibHo20
mpybonposoda «Anexcanoposckoe — Awarcepo-CyodceHcky,

(HaumeHnosanue 06beKMa Uccie008aHUs UIU npoxodawuii uepes Goroma |l muna.

NPOEKMUPOSAHUA; NPOUSEOOUMENLHOCD unu Opeanusayus  npouzeoocmea pabom Hpu  NPOKIAOKE

HazpysKa, pesicus pabomi (ienpepbisioii, mpybonposooa 8  ycioeusx — 6oiom, 6udbl  PEeMOHMA

nepuoouyecKull, YUKIU4eckut u m. 0.); 6uo
COIPbSL UL MAMepUal uzoenust;, mpebosanus K
npooyKmy, uz0enuro Uiy npoyeccy; ocoovle
mpebo6anus K 0COOEHHOCMAM
ynxyuonuposanus (dxcniyamayuu) 00vekma
unu uzoenus 6 niane 6e3onacHocmu
IKCHIYAMAayUU, GIUAHUSL HA OKPYHCAIOULYIO
cpedy, IHep2o3ampamam, IKOHOMUYECKULL
ananuz u m. 0.).

MA2UcCmpanvHoco  mpyoonpogooa U - ux - cneyuguxa,
KAnUmanbHulili  PeMOHM — MASUCMPATbHO20  Hepmenposooa
MemoooM BbIpe3KU/Bpe3Ku KamywKu 6 YCao8usax 6010mucmou
MecmHOCmU.

Jlucm

3a0aHue Ha sbinosHeHue BKP

U3m.

Jlucm Ne dokym. lModnuck |ama




IHepeyensb momiexammx
HCCJIeIOBAHNIO, TPOEKTHPOBAHUIO U

pa3padoTkKe BONPOCOB
(ananumuueckuii 0630p NO IUMEPAMYPHLIM
UCMOYHUKAM C YelbiO GblSCHEHUS.
00CMUICEHUIL MUPOBOTL HAYKU MEXHUKU 6
paccmampusaemoll 001acmu,; nNOCMaHoO8Ka
3a0a4u UCCIe008AHUSL, NPOCKMUPOBAHUS,
KOHCTPYUPOBAHUSL, COOEPICAHUE NPOYEOYPbl
uccned08ansl, NPOEKMUPOBaHUs,
KOHCMPYUPOBAHUsl, 00CYIicOeHUe
PE3YIbMAmMo8 6bINOJIHEHHOU pabonibl;
HAUMEHOBAHUE OONOIHUMENbHBIX PA30€108,
noonedxcawux pazpabomke,; 3aKI0UEHUe no
pabome).

Hccenedosanue opeanuzayuu npoussoocmea pabom npu
npokiaoke mpybonpogooa 8 yciosusx Ooiom, uzyueHue U008
PEMOHA MASUCMPATLHO20 MPYOONPO800a U ux cheyupuxy,
OYEeHKA MeXHUYEeCKO20 COCMOSHUS MPYyOonpo8ooa npu 6v100pe
cnocoba KanumanbHo2o PeMOHMA, a MAKdce UCCIe08aAHUe
pabom no  KANUMAILHOMY PEMOHMY  MASUCMPATbHOO
Hegpmenpogooa MemoooM 8bIPEe3KU/BPE3KU KAMYUIKU.

ITepeyens rpaduueckoro

MartepHuaia
(C MOYHBIM YKA3aHUEM 00513aMeNbHbIX Yepmedicell)

Tabauuywr:

1) Cpoku nuxsudayuu amdapos u pexkyibmueayuu 3emiu;
2) Texnonozuu 0ce0060x#coeHUs mpybonpoeooos om
Hemu/nedhmenpodykxmos;

3) Oyenounas kapma 015 CPAGHEHUS KOHKYPEHMHbIX
MEeXHU4eCKux peweHul (paspabomox)

4) Mampuya SWOT

5) Unmepaxmusnas mampuya npoexma

6) SWOT-ananus

7) Ilepeuenv smanos, pabom u pacnpedeienue UCnoiHumenei
8) Bpemennvie nokazamenu npoedeHust HAy4HO20
uccne0o8anus

9) Kanenoapuwiii naan-epagux nposedenus HUOKP no meme
10) Cuipve, mamepuansi, Komniekmyowue uz0enus u
HOKYnHble noayghabpuxamuol

11) 3ampamul na o6opydosanue

12) Bananc pabouezo spemeniu

13) Pacuem ocnosnotl 3apabommnoil niamol

14) 3apabomnas niama ucnonnumenei HTH

15) Omuucnenus 6o snebrodicemmuvie Porob

16) Pacuem 6r00acema sampam HTH

17) Cpasnumenvras oyenka Xxapakmepucmuk 6apuannos
UCTIOTHEHUsL NPOEeKMA

18) Cpasnumenvhas s¢ppexmusnocms paspabomru

19) OcHosnvie anemenmovl NPOU3B0OCMEEHHO20 NPoOYeccd,
dopmupyrowue onacuvie u 8pedHvle Pakxmopul npu
BLINOTHEHUU PAOOM NO KANUMATILHOMY PEMOHINY YYACMKA
MALUCPATLHO20 He@dmenposoda;

20) [Jonycmumbie yposHu 36yK06020 OA8NEHUS U
9IKEUBANEHMHO20 YPOBHSL 38YKA,

21) Venosus, npu komopwix 3anpewaiomcs pabomol Ha
OMKPLIMOM 8030YXe€;

22) Bpeonvie 6030eticmeust Ha OKPYi#carouyio cpedy u
NPUPOOOOXPAHHbIE MEPONPUSIMUANDUSL NPU
2UOPO2e0IKON02UHECKUX pabomax;

Pucynku:

1) Obpasosanue 6orom

2) Cxema 3apacmanusi 03epa u npegpawjerue e2o 6 6010mo
3) Ilpespawenue ozepa 6 6oromo

4) Knaccugpuxayus 6oiom no xapaxmepy 600HO-
MUHEPATbHO20 NUMAHUSL

U3m.

Jlucm Ne dokym. lModnuck |ama

Jlucm

3a0aHue Ha sbinosHeHue BKP




5) Koncmpyxmusnwvie cxemwl yKIaoku mpybonposooos
6) Cxema nazemHol npokiaoku mpyoonpoeooa Ha

noeepxHocmu boroma

7) Macucmpansubiii negpmenposoo «Anexcanoposckoe —

Anoicepo-Cyoorcencky

8) Cxema pacnonoxcenus Bacioeanckozo 6oroma
9) Buowbl u memoowvl pemonma mpybonpoeooa

10) Pabomut no svipesxe/spesxe KamywKu

11) Cxema 3aznybrennozo ambapa
12) Cxema nazemnoeo ambapa
13) Cxema monmasica eanmyszos na mpyoonpogooe Ha

svipesaeMoll (yoansemotl) kamyuxe

14) Mawwuna ons pesku mpyo

15) Cxema cmponosxu kamywxu

16) Mawwuna ons pesku mpy6 « Opouma-Py»

17) Cxema usmepenus coocnocmu mpyo npu épeske

18) Pacuemmvle xapakmepucmuxu yniomHeHHbIX 61AHCHBIX
2pyHmog cpeoueii nonocwl Poccuu

19) Pexomendyemvie eenuuunsl 3a21yonenus mpyoonposooos
20) Benuuunwvl k02¢hpuyuenma nocmenu 2pynma npu CoHcamuul
21) Kapma ceemenmupoganus polHka npedoCcmagisiembix

yeaye

KoHcyabTaHTHI 10 pa3ieiaM BbIIIYCKHOH KBATH(PUKALMOHHON PAOOTHI (¢ yrasanuem pasdenos)

Paznen

Koncyabranr

«DuHaHCOBBIH
pecypcodhHeKTHBHOCTD
pecypcocOepexeHue

MCHCI?KMCHT,

)51

Tpybnuxosa Haranss BanepseBHa, npodeccop OCI'H

((COI_II/IaJ'IBHaSI OTBCTCTBCHHOCTbH»

Yepemuckuna Mapus CepreeBHa

Ha3zpanus pa3aeiioB, KOTOPbIE€ T0JI’KHBI ObITHL HANMHCAHBLI HA PYCCKOM M HMHOCTPaAHHOM
A3bIKAX:

JlaTa BbI1a4M 32JaHHUA HA BBINOJTHEHHE BBITYCKHON KBATH(UKAIMOHHOH 15.02.2019r.
padoThI N0 JIMHEeTHOMY rpaduKy
3ananue BbIIaJ PYKOBOAUTE/b:
J0KHOCTH (115 (0] ‘Y4eHasi cTeneHs, TMoanuch JaTa
3BaHHUE
Houent AntponoBa Hatanbs AnekceeBHa | K.I.-M.H, JOLIEHT 15.02.2019
3aiaHue NPUHSJ K MCIIOJTHEHUIO CTYAEeHT:
I'pynna DUO Moamucy Jara
3-2b4]1 Sxy6oBckuii Erop JIMutpueBuy 15.02.2019
Jluem
3a0aHue Ha sbinonHeHue BKP 4
U3m. | Jlucm Ne dokym. lModnuck |ama




3AJAHUE JIJISI PA3JIEJIA
«®PUHAHCOBBII MEHE/JKMEHT, PECYPCOD®®EKTUBHOCTH 1

PECYPCOCBEPEXEHUE»

Crynenty:

'pynna (015 (0

3-2b4]1 Sxy6oBckomy Eropy JImutpueuuay

HNu:xkenepnas IIpupoanbix pecypcos TXHI'

HIKO0JIa
Yposenn OakanaBpuar HanpaBnenue/ 21.03.01. Hedrerazosoe nemno
o0pazoBaHus CIeNHaJIbHOCTD [Mpodmnp «IkcmryaTanus v 006CIyKUBaHUE

00BEKTOB TPAHCIIOPTA U XPaHEHUs HedTH,
raza ¥ IpoJyKTOB nepepaboTKu»

pecypcocOepekeHue»:

Hcxoanblie 1anHbIe K pasgeny «OUHAHCOBBII MEeHe:KMEHT, pecypco3¢pPeKTHBHOCTD 1

1. Cmoumocmo pecypcos nayuno2o
uccnedosanus (HH): mamepuanvho-
MEXHUYECKUX, DHePeemMU4ecKux, QuUHanHcoguIXx,
UHGDOPMAYUOHHBIX U YET0BEUECKUX

Cmoumocmov pecypcoe HayuHO20 UCCIe008AHUSL HA
8binoIHe e pabom: mamepuaivhvie sampamol HTH —
909 pyo., sampamol Ha cheyuanbHoe 060pYOosaHUe —
68200 pyo., ocnosnas zapabomnas niama — 89181
py0., dononnumenvras 3apabomuas niama — 13377,2
pYo., omuucieHusi Ha coyuanbHule HyxHcovl — 27793,3
pyb., HakaaoHvle pacxodvl — 31913,7 pyo.

2. Hopmul u nopmamussl pacxodosanus
pecypcog

BCH 467-85 «IIpoussodcmeenHuvle HOpMbl
pacxooa Mamepuaios 8 CMpoumeibCmeey

Eounbie Hopmbl amopmu3ayuoHHbIX OMYUCIEHUU NO
nocmanognenuio Ilpagumenscmea P® om 01.01.2002 N
1 (peo. om 07.07.2016),

Ilpuxaz Munumpyoa Poccuu om 30.12.2016 Ne 851u
«06 ymeepcoeHuU Kaaccugukayuu 81008
9KOHOMUYECKOU OdesimenvHOCU no Kiaccam
npogheccuonanrbHo20 puckay u op.

3. Hcnonvzyemas cucmema Hano20001024ceHUs,
CMABKU HANI0208, OMYUCTEHU,
OUCKOHMUPOBAHUS U KDEOUMOBAHUSL

Cmasxka nanoea na npudoiis20%
Cmpaxoevie e3nocol 30%
Hanoe na oobasnennyro cmoumocmo 20%

Hepeqeﬂb BOIIPOCOB, MOAJICKAIUX UCCTICAOBAHUIO, IIPDOCEKTUPOBAHUIO paspaﬁoTKe:

1. Oyenka xommepuecko2o nomeHyuaid,
uHdcenepHulx peutenuti (MP)

Oyernka nepcneKmueHOCMU U MAMEPUATLHBIX 3amMpam
Ha nposedeHue pabom NO peMoHmy Hepmenposooa
MEMOOOM 8PE3KU KAMYUIKU U PEMOHMOM ¢ NPUMEHeHUe
My@mosoii mexuonozuu,

2. @opmuposganue niana u epapura pazpadbomxu
u enedpenuss MP

IInanuposanue u  gopmuposanue  0100xcema 8
3a8ucumocmu om CRodACHOCMU pemonma
mpybonposooa

3. Obocrosanue HeobX00UMbIX UHGECTMUYULL 0I5
paspabomku u eHedperusi UP

Onpedenenue 3ampam Ha npoeedeHue peMoHmMos

Uam. | Jlucm Ne dokym. lModnuck | Jama

Jlucm

3a0aHue «DPuHaHco8bIl MeHeOHMeHm »




Hepeqeﬂb rpa(]mquKoro MATEPHUATIA (c mounbim yKazaHuem 00a3amenbHblX yepmedicetl) .

1. Tabnuywr:
—  OyeHouHas kapma 01 CPAGHEHUSI KOHKYPEHMHbIX MEeXHUYeCKUx peuenuti (paspabomox)
- Mampuya SWOT
—  Uumepaxmusnas mampuya npoexma
-  SWOT-ananus.
— Ilepeuens smanos, pabom u pacnpeoenenue ucnoiHumeneu
—  Bpemennvie noxazamenu nposedenust HAy4H020 UCCAEO08aAHUS
—  Kanenoapmwiii naan-epagux nposedenuss HUOKP no meme
—  Cuipbe, Mamepuanbl, KOMAAEKMYIOWUe U30eaus U NOKynHble noay@pabpuxamaol
—  3ampamvl na 0bopyoosanue
— bananc pabouezo epemenu
—  Pacuem ocrosnoil 3apabommoii niamol
—  3apabommuas nrama ucnonnumenei HTH
—  Omuucnenus 60 enebOONCemHble HOHObL
Pacuem 6r00xcema 3ampam HTHU
= CpasHumenvHas OYeHKa XapaKmepucmux 6apuanmos UCNoaIHeHUsi NPOeKma
—  Cpasuumenvhas 3¢hpexmugrocms pazpabomxu
2. Pucynxu:

— Kapma ceemenmuposanus pvinka npedocmagniemvix ycuye

‘ JlaTta BbIIauM 3aJaHUA /Il pa3/esa 1o JuHelHHoMY rpaduky 15.03.2019r.

3agaHue BbIIAJT KOHCYJIbTAHT:

JloJzKHOCTH [01% (0] Yuenas crenenb, Moanuch JlaTa
3BaHHUE
mpoeccop OCI'H TpyonuxoBa Haranbs I.W.H. 15.03.2019 r.
BanepreBHa
33,[13]-[](]8 NPUHAJ K UCIOJTHEHUIO CTYACHT:
I'pynna ®UO Hoamucs Jara
3-2b4/0 SIky6oBckuii Erop JIMutpueBnd 15.03.2019 r.

3a0aHue «DPuHaHco8bIl MeHeOHMeHm »

Uam. | Jlucm Ne dokym. lModnuck | Jama

Jlucm




3AJAHUE JIJISI PA3JIEJIA
«COLAAJILHASI OTBETCTBEHHOCTb»

Crygenry:
I'pynna ()5 (0
3-2b4]] SAxy6ockomy Eropy JImutpueBuuy

VnkeHepHasi IIKoJa IIpupoaHsbIX pecypcoB

Tpancnopra u XpaHeHusi HepTu u rasa

Yposenn o6pazoBanust OakanmaBpuaT

Hanpasaenue/
CHeuuaIBLHOCTD

21.03.01. Hedrerazosoe neno
[podwmre «Okcmryararus 1 00CTy>)KHBaHHE
O0BEKTOB TpPAHCIOPTA W XpaHeHUs HedTH,
rasa M poayKTOB IePepabOTKN»

Hcxonnble nannble K pazaeny «CounanbHasi 0TBETCTBEHHOCTbY !

1. Xapaxmepucmuka ob6vekma ucciedo8anus
(6ewgecmeso, mamepuan, RpuodOP, ar2opuUmm,
Memoouka, pabouas 30Ha) u 0oracCmMU €20
npUMeHeHUs.

B oannoii pabome paccmampusaemcs
KAnUmManbHull peMOum Y4acmKka MacucmpaibHO20
Hegpmenposooa, npoxoosujezo 8 6OIOMUCMOou
mecmuocmu. Cam mpyb6onposoo nponodicet
NOO3eMHO.

Ilepeuens 6onpocos, nodaexcaumux uccied06anuio, NPOEKMUPOSanUIo u papadomke:

1. Ilpouszeoocmeennasn bezonacHocms
1.1. Ananu3z evis61eHHbIX BPEOHBIX (PAKMOPOS U
MEPONPUSIMUSL O UX YCTPAHEHUIO.

Bpeouvie ghaxmopot:

1.Ilpesvriuenue yposHs uiyma.

2. Ilosvliuennas 3anvlieHHOCMb U 3a2a308AHHOCb
6030yxa pabouell 30Hbl.

3.Omxknonenue noxazameineu KiumMama.

1.2. Ananu3 6vis61eHHbIX ONACHBIX AKMOPOE U
Meponpusimusi No Ux YCmpaHeHuo.

Onacnule haxmopw:

1. J]susicywuecs Mawunvl U MEXAHU3MbL
NPOU3800CNBEHHO20 000PYO0BAHUS (6 MOM HUCTE
2PY30H00bEMHBIE),

2.Onekmpuyeckas 0yea u Memaiiuieckue UCKpbol
npu ceapke;

3.Onexmpuueckuil mox

4. Ioorcapo- u 83pbl80ONACHOCHY

2. Dxonozuueckas 6e30nacHocme:

Kanumanvnouii pemonm negpmenpogooa
conpogooicoaemcs:

3aepsA3HeHueM ammochepHozo 8030yxXa;
HapyuleHuem 2uopo2e0n02UtecKo20 percuma,
3aepsA3HeHuemM NOBEPXHOCMHbBIX B0OHbIX
UCTMOYHUKOB U NOO3EMHBIX 00,
nogpescoeHuemM NoY8EeHHO-PACMUMENbHO20
noKposa;

uzvAMUEM 3eMelb.

3. be3onacnocmu 6 4pe38ulualiHbIX CUMYAYUsX:

Upessvluatinble cumyayuu Ha MA2UCMpPaibHOM
Hepmenposooe Mo2ym G03HUKHYMb 6 Pe3yibiIname
BHE3ANHOU paA32epMemu3ayun, 03HUKHOBCHUS
83pbI6A U PA3GUMUSL NONCAPA.

- gb100op Haubonee munuynou 4YC;

- paspabomka npeseHmuHsIX Mep no
npeoynpesicoenuio 4C;

- paspabomia Oeticmauti 8 pe3yibmame
soznuxutetl YC u mep no auxeuoayuu eé
nociedcmsuil.

N3m.

Jlucm

Ne dokym. lModnuck | Jama

3adaHue «CoyuasnbHas 0meemcmeeHHOCMb »

Jlucm




4. Ilpasosvie u opeanuzayuonHvle 60NPOCH CneyuanvHuvle npagogvie HOpMbl MPYO080O20

obecneuenus 6e30nacHocmi. 3aKOHOOAMeNbCMEa;
— cneyuanvhvle (xapakmepHvle Ons - OpP2aHU3AYUOHHbBIE MEPONPUSIIMUS NPU
npoexmupyemou pabouetl 30Hbl) NPAOGLLE KOMNOHOGKe paboyeti 30Hbi.

HOpMbL MPYO008020 3aKOHOOAMENbCMEA,
—  OpeaHU3aYUOHHbIE MEPONPUAMUSL NPU

KOMNOHOBKe paéoqeﬁ 30Hbl

‘ JlaTta BbI1auM 3aJaHUA /ISl pa3jena 1o JuHelHoMY rpaduky 15.02.2019r.

3ananue BbIIaJ KOHCYJIbTAHT:

J0KHOCTH (1% (0] Yuenas crenenn, Moanucey Jata
3BaHUe

ACCUCTEHT Yepemuckuna Mapust CepreeBHa 22.05.2019r.

3aua1me NPUHAJT K HCIOJTHCHUI0 CTYAECHT:
I'pynna ()7 (0] Hoanmuch Hara

3-2b4 1 SAxy6oBckuii Erop JmMutpueBuu 22.05.2019r.

Jlucm

3adaHue «CoyuasnbHas 0meemcmeeHHOCMb »

Uam. | Jlucm Ne dokym. lModnuck | Jama




PE®EPAT

Brimmycknas kBanudukamonHas padora 119 c., 21 pucyHok, 22 Tabi., u 25
HMCTOYHUKOB.

KiroueBbie crmoBa: 60510Ta, MarucTpaibHbIM HE(PTEPOBOJ, KaMUTATIbHBIMI
PEMOHT, BhIpe3Ka/Bpe3Ka KaTyIIKd, 3a00J104eHHAasI MECTHOCTb.

OObEeKTOM  HUCCIENOBAHMS  SIBIETCS ~ PEMOHTHUPYEMBIH  y4acTOK
MarucTpajJbHOTO TpyOompoBoga «AsekcaHapoBckoe — Amxepo-CymKeHCK»,
HaXOJAMUNCS Ha 282 KM Tpacchl U MPOoXoAsimuii yepe3 6osoTa |l Tuna.

Llenv pabomer — OrnpeneneHne OCOOCHHOCTEH MPOBEICHUS PEMOHTA
MarucTpaJbHOTO HEPTEIPOBOAa METOJOM BBIPE3KH/BPE3KH KATYIIKA B YCIOBHUSIX
00J10T.

B mpormecce uccnemoBaHus MPOBOAWINCH PacdeThl SKCIUTyaTAIMOHHBIX
3aTpaT Ha PEMOHT BPE3KOW KATYIIKHM U PEMOHT KOMIO3UTHOW My(TOH, a Takxke
pacdeTsl TpyOOIIPOBOIa HA MPOYHOCTD, 1e(POPMATUBHOCTD, OOIIYI0 YCTOMYUBOCTD
B MPOIOJILHOM HAIPABJICHUH K Pa3IMYHBIM Harpy3kaMm W BO3JICHCTBHUSIM, B TaHHOM
cllydae — SKCIUTyaTalnus TpyOOmnpoBOja B YCIOBUSIX OOJIOTUCTOM MECTHOCTH U
YCTOWYMBOCTh TPOTHB BCIUIBITHA. PacCMOTpEHBI BOMPOCHI IO OpraHU3AIHNH
MIPOM3BOJICTBA PAa0OT IMPH MPOKIAJKE TPyOONpoBoOJia B OOJOTHUCTON MECTHOCTH U
JIETAIBHO pa3o0paHbl pabOTHI MO KAUTATLHOMY PEMOHTY TPYOOIIPOBOIa METOI0M
BBIPE3KH/BPE3KH KaTYIIIKH.

B pesynbTaTe ucciemoBaHMs BBISICHUIOCH, YTO BC€ HE(MTENPOBOMBI, B
OOJBINICH CTEMEeHH IOA3EMHBIC, IMOABEPKCHBI H3HOCY, TO €CTh ITOCTCIICHHOMY
KOPPO3HMOHHOMY pa3pyIICHUI0O MeTallla W HW30JSAIMOHHOTO TIOKPBITHUS IO
JNICCTBUEM OKpYXKawolen cpenapl. Te WM WHbIE pa3pylIeHUss NPUBOIAT K
YCWJICHHOMY  KOPPO3MMHOMY  pPa3pylIeHHIO  yXe€  OTOJICHHOTO  yYacTKa
TpyOompoBoga. B Ooubiell cTemeHW pPUCKY TOABEPKEHBI TPYOOIPOBOJIBI,
MIPOJIETArONTNE B OOJOTHCTONH MECTHOCTH MJIM OOBOJTHEHHBIX TPYHTaX.

[ToaTomy, uTOOBI U30€XkaTh pa3IMYHBIX MHIMACHTOB U  aBapui,
HEOOXOJMMO CBOEBPEMEHHO TIPOBOJUTH OIICHKY TEXHHYECKOTO COCTOSHUS

TpyOOnpoBOJa, a 3aTeM, €ClId MMEIOTCA HApYIIeHHUs UEIOCTHOCTH TPYOHI.

Jlucm

Pegpepam

N3m.

Jluem Ne dokym. lMoodnuck |Jama




TepMUHBI U onIpeaeTeHUs

B nmanHOil  paboTe  OPUMEHEHBl  CIEAYIOIIME  TEPMHHBI  C
COOTBETCTBYIOIIMMU ONIPEACIICHUSAMH .

00s10T0: M30BITOYHO YBIQXKHEHHBIM C 3aCTOMHBIM BOAHBIM PEXHUMOM
Y4aCTOK 3€MJIM, HA KOTOPOM IIPOUCXOAUT HAKOIUIEHUE OPTAHUYECKOIO BEIIECTBA B
BUJIC HEPA3JIOKUBIINXCS OCTATKOB PACTUTEILHOCTH.

BaHTYy3: YCTpONCTBO, NpEJHA3HAUEHHOE /Il OTKAauKH/3aKauyKu/BITyCKa/
BBIITyCKa B TPyOONpPOBOJ MPOAYKTA IPHU BHIIOJHEHUH IUIAHOBBIX U aBapUIHBIX
pabor.

BbIpe3ka: MeTo  peMOHTa, 3aKIIOYAIOIIUKWCI B YJAICHUH U3
TpyOOIIPOBOJA CEKIIMH UM Y4acTKa CEKIUH C Je(PEKTOM U 3aMEHE KAaTYIIKOM.

3axyect: CoenMHeHHWE JBYX Y4YacTKOB TpyOompoBojga B  MecCTe
TEXHOJIOTUYECKOTO  pa3phiBa TPyOONMpoBOAa  KOJBIEBBIM(M)  CTHIKOM(aMHM),
BBINOJIHAEMOE 0€3 UCIOIb30BaHUS COEAMHUTENBHBIX JIeTajei TpyoonpoBoa.

KANIUTAJIBHBIA PeMOHT: PeMOHT, XapakTepu3yHOUIMHCS KOMIUIEKCOM
TEXHUYECKUX MEPOINPUATUH, HANpPaBICHHBIX Ha TMOJHOE WIM YaCTHYHOE
BOCCTAHOBJICHHE JIMHEHHOW 4YacTH OJKCIUyaTUpyeMoro HegTenpoBojaa 0
MPOEKTHBIX XAPAKTEPUCTUK C YYETOM TpPeOOBaHUM JEUCTBYIOIIMX HOPMAaTHUBHBIX
JIOKYMEHTOB.

katymka: Otpe3ok TpyObl, MOATOTABIMBAaEMBbIM JJii BBapKd B
TpyOONPOBOJ, JUIMHOW HE MEHee OAHOr0o JuaMeTpa, M3TOTOBIICHHBIM U3 TPyObI
TOr0 € JHamMeTpa, HOMHHAIBHOW TOJILMHBI CTEHKH M aHAJIOTMYHOIO Kjacca
MPOYHOCTH, & TaKK€ UMEIOUINI TOPIbl, 00pabOTaHHbIE MEXAHUYECKUM CIIOCOOOM
WM TIyTEM Ta30BOM pE3KU C TMOCIeaylomed o0paboTKoi MeTalIopeKyIuM
UHCTPYMEHTOM.

MarucTpajJbHbIH He(Tenposoa: Enunblii IIPOU3BOJACTBEHHO-
TEXHOJIOTUYECKUN  KOMIUIEKC, IpPEJHAa3HAYEHHbIM U1 TPaHCIOPTHUPOBKH
HOJIFOTOBJIEHHON He(TH/HEPTENPOIYKTOB OT IMyHKTOB MPUEMA O IMYHKTOB CAAauu
NOTPEOUTENSIM WM NEPEBATKA UX HAa aBTOMOOWIIBHBIM, KEJIE3HOJOPOKHBIM WU

BOI[HBIﬁ BHUJbI TpaHCIIOPTa, COCTO?IHIHIZ N3 KOHCTPYKTHMBHO M TCXHOJIOTHUYCCKU

Jlucm

TepMmuHbI U onpedeseHus

N3m.

Jluem Ne dokym. lMoodnuck |ama
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B3aMMOCBS3aHHBIX OOBEKTOB, BKJIIOYAsl COOPYKEHUS U 3AaHUS, UCTIOIb3yEeMbIe IS
enei 00CIyKUBaHUS U YIIpaBJIeHUs 00beKTaM1 MaruCTpalibHOTO TPyOOnpoBoIa

my¢Ta: PeMOHTHas KOHCTPYKLHS, H3rOTaBIMBaeMasi B 3aBOJCKHX
YCIIOBUSAX, COCTOSIIAsI U3 CTaJbHOM 00O0JIOUKH, NMPUBapeBacMoil Ha TPyOOIIpOBOX
0 CHeNHaIbHON TEXHOIOTUH.

PEeMOHTHBI KoOTJIOBaH: IloAroToBieHHOe Ha BCKPBHITOM —YYacTKe
TpyOOIIpOBOJIa MECTO MPOU3BOACTBA PEMOHTHBIX pabOT MpU Bpe3KEe BaHTY3a,
BBIPE3KE M BpE3KE KaTyIIKH, BBIIIOJHEHUS 3axXJIeCTa, MOHTaXa PEMOHTHOM

KOHCTPYKIIMH.

Jlucm

TepMmuHbI U onpedeseHus

N3m.

Jluem Ne dokym. lMoodnuck |ama

11




3alMOPHOM W PETYNUPYIOMIEH apMaTypbl, MOJKIIOUYEHHUE YYaCTKOB TPYOOIPOBOIOB,

O003HauYeHNsI M COKPALIIEHUSA

BBK — BpIpe3ka u Bpe3ka KaTylleK, COSAMHUTENbHBIX JeTalied, 3ariyliek,

NpUBApKa AJUIMITUYECKUX 3arTyleK (AHUIL);

BUK — Bu3yanbHbI U U3MEPUTEIIbHBIN KOHTPOJIb;
BIIT — BpeMeHHBI# MOJEBOI TPYOOIIPOBOT;

BT/l — BHyTpuTpyOHOE AMATHOCTUPOBAHUE;

I'BC — razoBo3ayliiHas CMeChb;

NI'C — unepTHas razoBas CMECh;

KIIII COJl — kamepa mycka U 0OpHEMA CPEICTB

JAUArHoCTUPOBAHUA,

JIY — nuHeiHas 4acTh;
MPT — mammna a1 pe3ku Tpyo;
MT — maructpanbHblii TPyOOIPOBOS;

HK — Hepaszpymarommii KOHTPOJIb;

OYMCTKH

I[TJIBK — ipeaensHO mormycTiMas B3pbIBoOe30macHas KOHIICHTpAIs,

I[TJIK — mpenenbHO nomycTuMas KOHLIEHTPaLHs;
[ITP — mran mpou3BoACTBA PaboT;

CU3 — cpeacTBa MHAUBUYATbHOW 3aILIUTHI,
CMP — cTpouTenbHO-MOHTaXKHbIE padOTHI;

VK3 — yuiMHeHHbIE KyMYJISITUBHBIE 3apsibl.

O603Ha4YeHUA U COKpaUW,eHUsA

U3m.

Jlucm

Ne dokym. lNoodnucsk |[Jama
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BBEJAEHUE

B nacrosimee Bpems Ha teppuropun Poccum skcrumyatupyercst okono S0
TBIC.KM MAarucTpajbHbIX HE(PTENPOBOJIOB, MPEACTABIAIOIMX EIUHYI0 CHUCTEMY,
KoTOpasi oOecreynBacT HOpMalbHOE (DYHKIMOHHUPOBAHHE HEPTIHOTO pHIHKA U
TpaHCIOPTUPOBKY 99,5% nobOsiBaeMoil B Poccun HeQTH. YUuTHIBasA, 4TO COCTOSIHUE
MarucTpaJbHbIX  HEPTENPOBOJOB  JIOJDKHO  COOTBETCTBOBaTh  JIEHCTBYIOIIMM
TpeOOBaHUSM MPOMBIIIJICHHOW O€30MacHOCTH, OIICHKE TEXHHYECKOTO COCTOSHUS
TpyOOIIpoBOJa ¥ BEIOOPY BUJA €r0 PEMOHTA JOJKHO YIENSAThCs O0NbllIoe BHUMAHUE,
TeM  Ooyiee  MarucTpajbHble  HE(PTENPOBOABI  OTHECEHBI K  OMNACHBIM
IIPOU3BOJICTBEHHBIM OOBEKTAaM M MOJIEKAT OO0A3aTENbHOMY JAEKIAPUPOBAHUIO
IPOMBIIIIIEHHON 0€30M1aCHOCTH.

TpyOomnpoBoAbl  JTHMHEWHOW  YacTM  MarucTpaibHbIX  HE(PTENPOBOJOB
IIPaKTUYECKH HE HMEIOT pPE3epBa, M IO3TOMY HX OTKa3 MOXKET IIPUBE3TH K
JUINTEIBHOMY IPOCTOI0 BCErO0 MAarucTpajJbHOrO HEPTENpOBOJAa WU CUCTEMBI
MarucTpajbHbIX HEPTEPOBOAOB.

ObecnieueHre HaJIEKHOM M 0€30TKa3HON pabOTHl KPYMHBIX TPAHCIIOPTHBIX
CUCTEM, K KOTOPBIM OTHOCSITCS MarucTpajibHble He(TENnpoOBOMbI, NPEICTABIIACT
3a/layy TrOCyJapCTBEHHOM BAa)KHOCTH, MPHU PELIEHUU KOTOPOM 3HAYUTEIBHOE MECTO
OTBOAMTCS BOIIPOCAM KallMTAIBHOIO PEMOHTA IMHEHHON YacTu TpyOOIIPOBOIOB.

NMeHHO W3 3TOro ciefyeT aKTyaJbHOCTh JaHHOW pabOThI: UCKIIIOUEHHUE
BO3HMKHOBEHHUSI aBapUiHBIX cuTyanuii Ha MH s obGecnedeHuss HOPMAIBHOTO U
oecniepe6oiftHOr0 (hYHKITMOHUPOBAHUS 0OBEKTOB.

Llenv  pabomwvi:  OnpeneneHue OCOOEHHOCTH  MPOBEJIEHUS  PEMOHTA
MarucTpajJbHOTO He(TEnpoBOAa METOJOM BBIPE3KH/BPE3KU KaTYIIKH B YCIOBHSX
00JI0T € LEJBIO MOBBIIICHHS €r0 Ha/IKHOCTH U 0e30MmacHoi paboThl 000pYyI0BAHMUS.

HCXOI[?I U3 TIOCTaBJICHHOM e, HGO6XOI[I/IMO BBIIIOJIHUTDL  CJICAYIOIIIUC

3a1a4n.
BsedeHue
Uzm. | Jluecm Ne dokym. lMoonuck I.,ﬂama
Paspab. Sxkybosckull Jlum. Jluecm Jlucmos
Pykoeod. | Aumponoea [ ] 14 119
BeeodeHue
Pykosodu- | BpycHuk O.B. Try ep. 3-254,a
menb OOl




1. ITpoBecTn 0630p 1O KIaccudukanuu 60JI0T U OPTaHU3AIUN MPOU3BOJICTBA
paboT 1o MPOKIAAKE TPYOOTPOBOAa B OOJTOTHBIX YCIOBUSX.

2. PaccMOTpeTh MOPSOK MPOU3BOACTBA PEMOHTHBIX PabOT MarucTpajbHOIO
He(TENpPOBOIa METOIOM BBIPE3KU/BPE3KU KaTYIIKU.

3. IlpoBecTH TEXHOJIOTMYECKUE paCUYEThl TPYOOIpPOBOJa HA TPOYHOCTD,
nehopMaTUBHOCTh, OOIIYI0 YCTOMYMBOCTh B MPOJOJIBHOM HANpaBlIEHUU K
pa3nuYHBIM Harpy3kaM M BO3JEWCTBHSM, B JAaHHOM cllydae — OJKCIUTyaTalus
TpyOOIlpoBOJa B YCJIOBHMSIX OOJOTUCTOW MECTHOCTM MU YCTOMYMBOCTH IPOTHUB
BCILIBITHA.

4. IIpou3BECTH TEXHUKO-DKOHOMUYECKUHN pacyeT 3KCIUTyaTalMOHHBIX 3aTpar
Ha PEMOHT U yCTpaHeHHe Ae(PEeKTOB TPyOONIpOBOAa C MPOBEACHUEM SKOHOMHUYECKOTO
CpaBHEHHSI TIEPCIIEKTUBHOCTH PEMOHTA BPE3KOM KATYIIKU W C MPUMEHEHUEM
KOMITO3UTHO-MY(TOBOM TEXHOJIOTHH.

5. BpisBiI€HHE MEPONPUATHUH 110 OXpaHE TPyAa U 3alIUTE OKPYKAOLIEH
CpEBbL.

Ob6vekm uccnedosanusi. y1aCTOK MarucTpajibHOTO HEPTENPOBOIa.

llpeomem uccneoosanus: PpeMOHTHbIE padOThl He(TEnpoBoaa METOAOM
BpPE3KH KaTYIIKH.

Ilpakmuueckas 3Hayumocmys: PE3yJbTaThl JAHHON pabOThl MOTYT OBITh
WCIIOJIb30BaHbl JJI1 OLUEHKH COCTOSIHUS MarucTpajibHOro TPyOONpOBOAA, a TAKXKE

BBIOOpA METO/1a €r0 PEMOHTA U TPEOYEeMOTO JUIsl 3TOr0 000PYI0BAHUS.

Jlucm
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OBBEKT U METOJbI HCCJIEJOBAHMUSA

OOBexToM WCCIICIOBaHMS  SIBJISETCSA PEMOHTUPYEMBIi  y4acTOK
MarucTpajJibHOrO  TpyOompoBoja «AsekcaHapoBckoe —  AHxepo-CyIKeHCK»
(pe3epBHas HUTKA), HAXOALIMICSA Ha 282 KM Tpacchl U mpoxoadmui yepe3 oosora |l
TUIA.

B pesynpTate mpoOXOXKACHMS NPEIIUIUIOMHOM NPAKTHKU OblIa MOAPOOHO
U3yyeHa OpraHu3alys HpPOM3BOJCTBA pPAabOT MpH NPOKIAIKe TpyOompoBoga B
yCIOBUSX 0OJIOT, OBLIM M3Y4EHbl BHJIbI PEMOHTa MarucTpaJbHOIO TPyOONpoBOJa U
ux cnenuduka, 4TO B JATbHEHIIIEM ITOMOIJIO OIEHUTh TEXHHUYECKOE COCTOSHUE
TpyOonpoBoAa Mpu BeIOOpE croco0a KalUTaJbHOTO PEMOHTA, a TakKe MOJIPOOHO
ObUT pacCMOTpPEH caM KalUTAJIbHBIM PEMOHT MAarucTpajJbHOrO HEPTENnpoBOa
METOJIOM BBIPE3KU/BPE3KHU KATYIIKH.

B paGore ObuIM MPUMEHEHBI PA3IMYHBbIE METO/ABI UCCIIEIOBAHUS, TaKUE KaK

I[OKYMGHTEUH)HBII?I dHaJIn3, TGOpGTI/I‘-IGCKI/Iﬁ AHAJIN3 U aHaJIN3 CPAaBHCHUA.

Ob6beKkm u memoOos! uccnedo8aHUA

U3am. | Jlucm Ne dokym. lModnuckb I.,Hama
Pa3pab. Sxkybosckull Jlum. Jlucm Jlucmos
Pykoso0. AHMpornosa | | 16 119

O6vekm u memoosl

Pyxosodu- | Bpycruk O.B. uccnedosaHus Tr1Y ep. 3-2b4/[]

Tens OOM




1. OBIIMUE CBEJAEHMUS O BOJIOTAX

B reorpaduueckoii nuTeparype Oosomamu  Ha3bIBAIOT  M30BITOYHO
YBIQKHEHHBIA C 3aCTOMHBIM BOJHBIM PEXKHMOM Y4YacTOK 3€MJIHM, Ha KOTOPOM
MPOUCXOUT HAKOIUICHWE OPTaHWYECKOTO BEIIECTBA B BHJE HEPa3IOKHUBIIUXCS
OCTaTKOB PACTUTENBHOCTH. TO €cTh, MOA TEPMUHOM «OO0JIOTa» IMOHUMAIOTCS HE
TOJIBKO TOp(siHbIe 00JI0Ta — TOP(PSIHUKHU, HO U 3a00JOUCHHBIE 3€MIJIM, HE UMEIOIIIE
XOpOIIO BBIpakeHHOTO ciost Topda [1].

bonora MoryT BO3HMKaTh B JBYX CIydasX: Korja 3a00JIauMBaeTcsl Cylia
(rmaBHBIA  Bua  oOpa3oBaHusl 00j0T) (pUCYHOK la) W Korjga 3apacTaer

(3abomaunBaeTcs) BogoeM (PUCYHOK 10).

Pucynok 1 — O6pazoBanue 60J10T:

a) 3a00JlauMBaHUe TIOYBHI, 0) 3apacTaHue BoJoeMa

3abonauvBaHuE CYIIW XapaKTEpHO Ui OOJBIIMHCTBA MPUPOIHBIX 30H
36MHOTO IIapa, MPOUCXOJUT OHO NPHU MEPEyBIAXHEHUH M B OJIaronpUsSTHBIX
reoMop(OIOrHUecKuX YCIOBHSIX, T.€. B TMOHMKEHHSIX, BOAJAMHAX M T.O., KOTOpbIE
BEIYT K 3aCTOMHOMY BOJHOMY PEKHMMY, HAKOIUICHUIO OPraHUYECKUX BEIIECTB M, KAK

ciencTBue, — 00pa3oBaHUIO OOJIOT.

Obuwue ceedeHus o bonomax

U3m. | Jlucm Ne dokym. lNodnuckb I_,@ma
Pas3pab. Skyboeckull Jlum. Jlucm Jlucmos
Pykoe00. AHmMpornoea | | 17 119

OcHoBHaA Yyacme

Pykoeodu- | BpycHuk O.B. TI1Y ep. 3-2b44

Tens OOM




[To cBOEMYy MPOHUCXOKIEHUIO, TIOJIOKEHUIO B peibede, YCIOBUSIM BOJAHOTO U
MUHEPAJIBHOTO TUTAHUS, OCOOCHHOCTAM JWHAMHUKUA Pa3BUTHSA, OCOOCHHOCTSIM
CTPOEHHS, COCTaBY PACTUTEIbHOCTH, (U3MUECKUM M XUMHUYECKUM CBOWCTBaM 00-
JOTHBIE TOP(PSHUKK OYEHb pa3HOOOpa3Hbl. B mporiecce CBOEro pa3BUTHS, KaXI0€
O0onoTHOe 0Opa3oBaHHE MpeTepreBaeT pa3uyHble BO BPEMEHU U MPOCTPAHCTBE
U3MEHEHHUS, IOATOMY B MPUPOJIEC MPAKTUYECKU HEBO3MOXKHO HAWTU JBA COBEPIICHHO
OJIMHAKOBBIX (110 MOP(HOIOTUYECKUM MIPU3HAKAM) OOJIOTHBIX 00pa30BaHUsI.

JIBvoKyIiel cuiod pa3BUTHSI Ipoilecca 00pa3oBaHUsl OOJOT HA KaXKIOM €ro
dTare SBIIAETCS MHOXKECTBO (PaKTOPOB, KOTOPHIM MPUHAATIE)KUT OUYE€Hb OOJIBIIIAs POJIb
[2].

OCHOBHBIMHU KPUTEPUSIMU JIJIS BBIJICTICHHS TUTIOB OOJIOT MOTYT CIIYKHUTh:

"  pa3nuuMs OCOOEHHOCTEW B3aMMOJECHCTBUS KOMIIOHEHTOB MPHUPOIBI C
MOKa3aTeNIIMU X0/1a Pa3BUTHUS OOJIOT OT CTaJIUU K CTA/IUU;

"  pa3nu4Ms OTHOCHUTENbHBIX U aOCOJIOTHBIX 3HAYEHUH CKOPOCTH,
MOIIIHOCTH, MacIITab0OB M HaIpaBJICHUI pa3BUTHUS ITpoliecca 00pa3zoBaHus OOJIOT;

"  U3MEHEHHs IUIomaeH, 00JI0TO0Opa30BaATENBHBIA MPOILIECC KOTOPHIX, B
TE€YEHUE TOTO UM UHOTO OTPE3Ka BPEMEHU YCUIIMBAETCS UM OClIa0eBaeT U T.1I.

[IpuHIIUTIMATBFHO AUHAMUYECKAsE CXeMa pa3BUTHUS O0JIOT JIOJKHA COCTOSITh U3
TpeX KPYIHBIX CTaaui (PUCYHOK 2), KOTOPbIC pPa3IMYaloTCs [0 BPEMCHH W
MOphOreHETUYECKUM MTPU3HAKaM Xo1a pa3Butus 60J0T: | — oOpazoBanue 6onort, Il —
pasButue craguu 3penoctd 6omoT m Il — gerpamamms 6omor. Kaxpas cramus
paszenseTcs Ha KJIacChl U TUIIBI pa3BuTHs 00J10T [3].

KonunuecTBO KJ1acCOB M THUIOB OOJIOT HAa KaXKIOM CTAaIWU 3aBUCUT OT MHOTHX
MOKa3aTenen:

® OT BEIWYMHBI M XapakTepa TEPPUTOPUU 3a00JTOUYCHHBIX 3EMeEIlb,
KOTOpPBIE, B CBOIO OUYEPE/Ih, TOXKE Pa3/ICIICHbI HAa TUIIBI,

® OT eauHOOOpa3us WJIM MHOTOOOpas3usi MPOSBICHHUS 3aKOHOMEPHOCTEH
pa3BuTHS 00JIOT;

b OT CTCIICHU MU ACTAJIbHOCTHU U3YUCHHOCTHU 0010T " T.O.
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B vemicpaniai rgyair
I copoaeny
B cnponcneoun topd

Pucynoxk 2 — Cxema 3apactanus 03epa u IpeBpaileHue ero B 00JI0TO

Kpome Tpex KpymHBIX CTaauid pa3BUTHsA OOJIOT, B KaXJI0M KOHKPETHOM CITy-
gae MOTYT OBITh BBIJCIICHBI JOMOJHUTEIIbHBIC 0OJiee OTpaHHUYCHHBIC 10 BPEMEHU U
KOJIMYECTBY MEHSIONINXCS MOPQPOJIOTHICCKUX M TCHETUYSCKUX TPHU3HAKOB CTaIHU
pa3BHUTHs 0OJIOT, ¢ KOTOPHIMH CBSI3aHBbI TC¢ MJIM WHBIC BEChbMa XapaKTEpHBIC Kaye-
CTBEHHBIC W KOJMYCCTBCHHBIC M3MEHEHUSI TUIIOB 0OJIOT. BhIfeneHne KaKaoro THIia
pa3BUTHS OOJIOT OMPEACNIICTCS TUHAMUKON M3MEHEHU MOP(GOTCHETHUECKUX U JKO-
JIOTHYECKUX ycaoBuid [4].

I cragusi pa3Butus 00NOT — o06pazosanue 6010M — BKIIOYAET B ceOs
OTPOMHOE  KOJMYECTBO BCEBO3MOXKHBIX OOJIOTHBIX YPOYHIN pa3HBIX  MOp-
(OTreHEeTHYECKHX KJIACCOB, HCITBITHIBAIONINX BIMSHHUE MTPOTPECCUBHON aKKyMYIISIIHH,
C MHOTOOOpa3HbIMH 3aKOHOMEPHOCTSIMHU MPOSBICHUS 00J0TO0OPA30BATEIHHOTO
mpolecca BO BpEMEHH U Ha Pa3IMYHBIX y9acTKaX 36MHOUM MOBEPXHOCTH.

I cragus — passumue cmaduu 3penocmu 6010m — BKIIOYAET B CeOS TpH
KPYIHBIX ~ TUNA  pa3BUTUsA  00JOT (HU3WHHBIE, TIEPEXOJIHbIE, BEPXOBBIC),
NOJIpa3AeIAIONIMecss Ha MHOXKECTBO KJIacCOB, XapaKTEpPUCTUKA U 000COOJIeHHE KO-
TOPBIX TPOBOJUTCS IO WHIWBHIYAJbHBIM WM TPYIIOBBIM MOP(POTreHETHUSCKUM

MpU3HAKaM.
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III craguss — Oecpadayus — BKIIOYAeT B ceOsI BCEBO3MOMKHBIE KJIACChI
Jerpajanuu  OOJIOTHOM MECTHOCTH, HaxXOJfAIIEeWcs Ha TOM WIM HWHOM CTaguu
¢opmupoBanus Ttuna 06osor. B TOM umcie u mpu TpaHchopManuu Yroaui, B
YCIOBUSIX AaKTHUBHOTO 3PO3HOHHOTO pa3pylieHuss OOJOT, HUX 3aXOpOHEHHUS,
UCIIOJIb30BAaHUSl IMOJ JIECHBIE MACCHUBBI, IEPEKPBITUS HCKYCCTBEHHBIMU WU

CCTCCTBCHHBIMH BOJOCMAMHU, a TaAKIKC IIOJTHOM I'[pOMBIH.IJ'ICHHOﬁ BI)Ipa6OTKI/I TOp(I)a.

Pucynok 3 — [IpeBpaienue o3epa B 6010TO

1.1 Knaccuduxkaunus 60101

Ucxonss w3 craguit oOpaszoBaHus, 00JI0Ta, B CBOIO Ouepelb, MOXKHO
KJIacCH(PUIIMPOBATh: B 3aBUCUMOCTH OT XapaKTepa BOJIHO-MHUHEPAIBHOTO MHTAHWMS,
M0 TUITy MUKPO- U Makpopeibeda, 1Mo TUITY XapaKTepHON paCTUTENLHOCTH U IO TUITY
Kkiumara [2].

B 3aBucuMocTH OT XapakTepa BOJHO-MHHEPAJLHOI0 NMUTAHUA OOJOTa
TIOJIPA3JICIIOTCS Ha (PUCYHOK 4):

»  Husuuwnwie (3BTpodHBIE) — 00JI0TA, ¢ OOraThIM BOJHO-MHUHEPAIBHBIM
MUTAaHUEM, KOTOPO€ OCYIIECTBISACTCS B OCHOBHOM 3a CYET TPYHTOBBIX BOJ,
pacrojioKeHHbIC B HU3WHHBIX MECTHOCTAX (B Mmoimax pek, mo Oeperam o3ep, B
MECTax BBIXO/a POAHUKOB).

»  Jlepexoouvie (Me30TpodHBIE) — 00JIOTA, KOTOPHIE SBISIOTCS MEPEXO0THOM

CT&,[[I’ICfI MCXK1Y HHU3HMHHBIMH KW BCPXOBBIMHU 6OHOTaMI/I, C YMCPCHHBIM BOIHO-

MUHCPAJIbHBIM ITUTAHHUCM.
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"  Bepxosvie (onurorpodusie) — 005I0Ta, BOAA KOTOPBIX OTIMYAETCS
MOBBIIIEHHON KUCIOTHOCTBIO, MUTAIOLIUECS 3a CUET aTMOC(EPHBIX 0CATKOB, OETHBIX
MUHEpAJIBHBIMUA  BellecTBamMHu. M3-3a  HaKOIUIEHHOTO TOpda CcO BpPEMEHEM

MOBEPXHOCTh O0JI0Ta MOXKET CTAaTh BBIMYKJIIOH.

MwHepantHeI |
TPYHT

Bainyknoe pepxoboe SonoTo
Bapxonol Topt

Pucynok 4 — Kinaccuduxanust 6010T 1Mo XxapakTepy BOJHO-MUHEPATHLHOTO
MUTaHUS

ITo Tunmy MukpopeJibeda pa3IMyaroT CIECIYIONINE TUIIbI OOJIOT:

" pyepucmvie — XapPaKTEPHON YEPTOHM OTOr0 THIA OO0JOT SBISETCSA
Hamuuue  TOPPSHBIX  OyrpoB  OT  HECKOJBKHX  JIECATKOB  CAaHTHUMETPOB
(MenkoOyrpucThie 00JI0Ta) A0 HECKOIBKUX METPOB (KPYITHOOYTPUCTHIEC 00JIOTA);

"  AIOCKUe — 3aJIeTaloT B IOHIKEHUSIX, UMEIOT 00JIee UM MEHEE TIOCKYIO
MTOBEPXHOCTh M TTUTAIOTCS BOAOU, OOraToii MUHEPAJTbHBIMU BEIIECTBAMU (HU3WMHHBIC
1 TIepEX0JIHBIC 00JIOTA);

" @bINYKIblIe — UMEIOT BHIMYKIIYIO IOBEPXHOCTh U MUTAIOTCS aTMOCHEPHOU
BOZIOM (BEpXOBbIE O0OJIOTA).

ITo Tuny Mmakpopeabeda pa3nuyaror:

"  QonuHHble O0J0TA, KOTOPHIE Yallle BCEro 3aHUMAIOT BCIO IIUPUHY
pPEUYHBIX JOJIMH (HU3MHHBIE OO0J0TAa) M TUTAIOTCA HE TOJBKO aTMOC(epHbIMU

ocCagKaM¥, HO ¥ pCYHbIMH U TPYHTOBBIMH BOJIAMH,
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"  noumenHvle 00NOTA, 3aHUMAIOIINE MONMBI PEK U UMEIOLINE MPOTOYHOE
BOZIOCHa0OeHNE (OTHOCSTCS K HU3UHHBIM 00JI0TaM);

" CKIOHOBble 0ONIOTAa, PACHpPOCTPAHEHHBIE B TOPHBIX MECTHOCTSX,
o0pa3yloTcs Ha CKJIIOHAX Pa3HOW KPYTH3HBI B MECTaX BBIX0J1a POTHUKOB,

" godopazdenbHble 00JI0TA, OOBIYHO Pa3BUThIE Ha IIMPOKUX BOIHBIX

BOJIOpa3/ienax (BepXoBbie 00JI0Ta).

Ilo TNy XapaKTepHO# PacTUTEIBLHOCTH 00JIOTa JACIATCS Ha:

"  JecHbvle — 060J0Ta MPOTOYHOTO THUIA, UMEIOIIUE B CBOEM PACTUTEIHLHOM
MOKPOBE JIPEBECHBIC MOPOIbI (€11h, Oepé3a u ap.), charHOBBIC U 3EIEHBIE MXH;

. KycmapHuukosvle — c1a0000BOMHEHHBIE 00JI0TA CO CTOSUYEN WIU

MEJIJIEHHO TEeKYIeH BOJIOW, B PACTHUTCIHPHOM IIOKPOBE KOTOPHIX JOMHHHUPYIOT
KyCTapHUYKH M YTHETEHHAS COCHA,

" mpasaHvle — BHABI OOJOT, 3apacTarollie OCOKaMH, TPOCTHHUKAMU,
poro3om u JIp. (Jare Bcero — HU3MHHbBIE 00JIOTA);

" MOX08ble — BUMBI O00m, BOSHUKAIOIINE Ha PaBHUHAX, BOJOpA3Aeiax H
Jake Ha CKIIOHAX, TaK KaK MXH, MOJ00HO T'yOKe, BIUTHIBAIOT BOJY aTMOC(EPHBIX
0CaJIKOB (Yare BCero — BEpXoBbie 00JI0TA).

Tak Kak KIMMaT WrpaeT BaXHYI POJIb B ompeaesicHuH (Jopbl U (payHbI
00J10T, TO 00JIOTA eIIé TTOAPA3ACAIOTCS MO THUNY KJIMMATA Ha CISTYIONINEC BUIBI:

e  cybapxmuyeckue (B 00JaCTSIX BEUHOM MEP3JI0THI),

e  yuepennvie (60abMMHCTBO 00J10T PD, [Tpubantuku, CHI u EC);

e  mponuueckue u cyomponuyeckue (Hanpumep, Oonora Ilapansr B

OxHoM AMmepuke u 6omoTa OkaBanro B FOxxHOM Adpuke).

1.2 Opranu3anusi npoU3BOACTBA PadOT NPHU NPOKJIAJAKe TPYOONPOBOI0B
B YCJOBHAX 00J10T

[Ipu crpoutenbcTBEe TpPyOONpPOBOJOB Ha 00J0Tax MPUMEHSIIOTCS BCe
CYUIECTBYIOIIME B JAHHOE BPEMsI KOHCTPYKTHBHBIE CXEMbI YKIIAIKU TPyOOIPOBOAOB

(pucyHoK 5).
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Pucynok 5 — KOHCTpYKTUBHBIE CXEMBI YKJIaJKU TPYOOIIPOBOIOB

a — I10JA3CMHasi, 0-— IMOJYIIOA3CMHasA, B — Ha3CMHasA, I' — HAA3CMHAs.

lloozemnas cxema mnoapazymMeBaeT YKIQAKy TpyOompoBoja B TPYyHT Ha
rIyOMHY, TPEBBIIAIOIIYIO TUAMETP 3TOT0 TPyOOIPOBOIa (PUCYHOK Da).

IlonynoozemHnas cxema TakXe 3aKIIO4aeTcs B YKIagke TpyOompoBoja B
TPYHT, HO YK€ Ha TIyOMHYy MEHEe IWaMeTpa, a BBICTYMAIONIYyI0 YacThb TPYOBI

3aChHITIAIOT TPYHTOM (PUCYHOK 50).

[Ipu HazemHOl cxeme TpyOONpPOBOM YKIAIbIBAIOT HA IOBEPXHOCTU

CILUTAHUPOBAHHOTO IPyHTa (PUCYHOK 6).

Fom_ iy, LB g 75(4.5)m 15M
=
= s 6.5(3.5)M =
f": = 2 “
s b i :u-g : - = r -
s R L it i Ry 3 T He Ry Kl
S i iy
g HHEH e : 'ﬁiufﬁ HEHEHIHE
| 2 \ 3 4 5

Pucynoxk 6 — Cxema Ha3eMHOM MPOKIAAKK TPYOOTIPOBOAAa HA MOBEPXHOCTH 0OJIOTA.
1 — pyOonpoBoa, 2 — TopdsiHas UM XBOPOCTSHAsI OATOTOBKA, 3 — 0OBAJIOBAHUE U3

necyaHoro rpyHra uiam topda, 4 — gexxHeBasi 10pora, S — IpOTUBOIOXKApHAas OXpaHa.

Haoszemnasa cxema 1oApa3syMeBaeT yKJIAAKy TpyOOIIpOBOJa  BBIIIE

MOBEPXHOCTH TpyHTa Ha omnopax. Ha nmepexonax TpyOonpoBoaoB uepe3 00J10Ta, Kak
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MPaBUIIO, MPOKIIAIBIBAIOT OJHY HUTKY TpyoOompoBoma. OgHako Ha 6omorax II m III
TUIIOB TIpH mMpuHe 6070Ta 60stee 500 M HOITyCKaeTCs MPOKIaaKa Pe3EPBHON HATKH.

[IpumeHeHre TOW WM MHOW CXEMbl B KOHKPETHBIX YCIOBHUSX OIpeIeNsieTcs
TUTIOM 00JI0Ta, €r0 €CTECTBEHHBIM COCTOSHHEM, a TaKXe H3MEHEHHEM (U3HKO-
MEXaHUYECKUX CBOMCTB TpyHTa IMOJ Bo3leWcTBHeM TpyOompoBoaa. Heobxoaumo
UMETh B BHUJY, YTO U TEXHOJIOTHS CTPOMTEJIHCTBA MOKET OKa3aTh CYIIECTBEHHOE
MOJIOKUTENIBHOE WM OTPUIATEIbHOE BIUSHUE HAa B3aUMOJECHCTBHUE TPYOBbl C
OKPY’KaIOUIUM FPYHTOM.

N3-3a upe3BbIYATHO CHUJIBHON CXKUMAEMOCTH OOJOTUCTBIX (TOPPSHBIX)
TPYHTOB TMOJT BO3JCHCTBUEM JaK€ HE3HAUUTENIbHBIX YIUIOTHSIOUIMX HArpy3ok, B
TpyOOTIIPOBOJIE, B MEPUOJI IKCILTyaTAIlMK, BO3SHUKAIOT MPOI0IbHBIE YCUIIUS, KOTOPbHIE
00ycoBIMBAIOT 00Jiee 3HAYUTENbHbBIC MOMEPEUHbIC TEPEMENIEHUs TPYObl, MOITOMY
TpyOOIIPOBOIbI, YJIOKEHHBIE B IUIOTHBIX TPYHTaX, B OTIWYHE OT TPyOOIPOBOJIOB,
YJIOKEHHBIX Ha 00JI0TaX IO MOA3EMHOM WM Ha3€MHOM cXeMaMm, C TEUeHUEM BPEMEHH
U3MCHSIOT CBOE TMepBOHAYAILHOE ToJIoKeHue [D].

['maBHas 3ajava mpu MpoOKIagKe TPyOONpOBOJA MO TOM WUIIU MHOM CXEeMe —
o0ecrnedynTh €ro MPOYHOCTh, OOIIYI0 YCTOMUYMBOCTH B MPOJOJILHOM HAMpPABICHUU U
YCTOMYMBOCTb MPOTUB BCIUIBITHSL.

[Ipexne yeM mpUCTYINaTh K BHIMOJHEHUIO OCHOBHBIX PabOT MO COOPYKEHUIO
TpyOoOInpoBoga Ha 00JI0Tax, BBIMNOJHSIOTCS MOATOTOBUTENIbHBIE PabOTHI, KOTOpHIC
3aBHUCST OT COCTOSIHUS (MEp3JI0€ WM Tajloe 00JI0TO) U TUIIA OOJIOT.

[Ipu BeIMOJHEHUH PaObOT B YCIOBUSX MEP3JIOTO0 TPYyHTA MPOU3BOAUTCS
pacuucTKa Tpacchl, MPOMOpPaKMBAHUE TPYHTA U 00YCTPOIMCTBO JIC)KHEBOM JJOPOTH.

Ecnu paboThl BBITIOMHSAIOTCS B YCIOBUSIX TaJIOTO TPYHTA, TO TMOJATOTOBKA
TPACCHI 3aKIIFOYACTCS B CISAYIOMUX dTanax [5]:

=  BpleMKa Topda Oyapa03epOM WM JKCKABATOPOM, YCTAaHOBJICHHOM Ha
MJIABCPEJICTBE;

"  OTCHIIKA TPYHTAa MNPOU3BOAMUTCS MpU OOJBIION TIyOuMHEe OosoTa, |

BBIITOJIHACTCA C 6epera ABTOCAMOCBAJIOM MJIM TUAPOHAMBIBOM,
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"  C IeJbI0 YMEHBIIEHHUS KOJMYECTBA IECKAa YCTAHABIMBAIOT IE€CYaHbIE
CBau;

" [POBOIAT OCYIIEHHE OOJOT C TMOMOIIBIO BOJOOTIMBHBIX IPEHAKHBIX
KaHaB.

B 3aBHCHMOCTH OT COCTOSIHUS TPYHTa 3eMJISTHbIC pa0OTHI TIO PHITHIO TPAHIIEH
MOTYT BBIMIONHITHCS TIO-pazHOMY. B Mep3imoM TpyHTE 3eMJsHbIe paOOThI
OCYILECTBISIOTCSA, KaK M B OOBIYHOM TPYHTE Ha paBHMHE. A BOT B TaJOM TpPYyHTE
3eMIISTHBIC paOOThI MOTYT BBITIOJTHATHCS [5):

® B3PBIBOM, €CJIM IIMUPUHA TPYIHOIPOXOAUMOTO 00JI0Ta ITyOHuHOM 110 2,3 M;
" 3KCKaBaTOPOM M OyJIbJ03€pOM, eciu riayouna ciost Topda He npesbimaet 0,5

+ 1 M, Oynpno3ep cHUMaeT ciod Topda a0 MHUHEPAJIBHOTO TpyHTa, a

AKCKaBaTop, 00OPYJOBaHHBIN OOpAaTHOM JIOMATOM, pa3padaThIBAET TPAHIICHO

Ha HEOOXOJIUMYIO IITyOUHY;

" 3KCKaBaTOPOM CO IIMTOB, HA caja3Kax WM Ha MOHTOHE;
" 3eMJIECOCOM.

Jljis 3aMep31Iero U Tajoro COCTOSHUS 00JIOT CBapka TpyOONpoBOAa B HUTKY,
ero W30JAIMS W YKIaJKa BBIMOJHIIOTCS IO Pa3IUYHBIM TEXHOJIOTHYECKUM
cxeMaM. [lpu 3amep3wem cocmoanuu 6onroma, KOTrJa CTAHOBUTCS BO3MOXHBIM
JIBUKEHHE 110 HEMY MEXaHU3UMPOBAHHBIX KOJOHH, TEXHOJIOTUS CTPOUTEIHCTBA
TpyOOIIPOBOJIOB HUUEM HE OTIMYAETCS OT TEXHOJIOTUN CTPOUTENHCTBA HA PABHUHHOM
MECTHOCTHU. B cnyuae, koz0a cpynm Haxooumcsi 6 MaloM COCMOSIHUU, CBapKa U
M30JISIUsL TPyOONPOBO/IA OCYLIECTBISIETCS HA OJHOM M3 OeperoB 0oJioTa. YKIaaka
K€ MOXET BBITIOJHATHCS TI0 OTHOMY W3 HIKE TIPUBEICHHBIX BAPUAHTOB!

1. Vknanka NHOArOTOBIEHHOTO TPyOONpOBOAa METOAOM IPOTACKUBAHMS,
MPOU3BOAUTCS C TOMOINBIO TATOBOTO TpOCa, 3apaHee MPOJOKEHHOTO B
NOJIFOTOBJICHHOM TpaHiiee B Oojore. DTOT MeTOJ LejecooOpa3eH Tornaa, Korjaa
npoe3sl KpaHOB-TPYOOYKIaJIYMKOB 10 TOBEPXHOCTH 00J0Ta HEBO3MOXEH, a
OamnactupoBka TpyO caenana Ha Oepery. [Ipu monoXuUTENpHON TUTAaBYy4YeCTH BHYTPb
TpyOOIpPOBOJAa 3aTMBAIOT BOJY, U OIyCKAIOT €r0 Ha JHO, a MPU OTPUIATEIbHON —

TpyOONPOBOJ Cpa3y MPOTACKUBAIOT 11O JAHY.
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2. Vknamka METOJOM CIUIaBa MPOM3BOAUTCSA BBIBOJOM TpyOOmpoBoAa B
TpaHILEI0 HA TJIaBy, IepemMemnias ero ¢ Oepera, oOmas IJIMHA KOTOPOTO MOXKET
JIOCTUTaTh HECKOJIBKUX KHJIOMETPOB. OTOT MeToA oOueHb J(G(EKTUBEH Ha
TPYAHOIIPOXOJUMBIX OOJIOTaX MPH YCIOBHX, YTO TpaHIIEs MOATOTOBJICHA 3apaHee,
HaIpuMep, B 3MMHEE BpEMSL.

['pyHT, ¢ MOMONIBIO KOTOPOTO YTSKEISIOT TPyOONpoBOA, 00padaThIBAIOT
CHCIMATBFHBIM CBSI3BIBAIOIIMM MAaTE€pPHAIOM — OTXOJOM TepepaboTKu HePTH.
CMemaHHbI C TakUM MAaTe€pUaJOM TPYHT, 4Yepe3 HEKOTOpoe BpeMms oOpasyer
POYHBIN KOHTJIOMEpAT U CXBATHIBAETCS KaK C TPYOOii, TaK M CO CTCHKaMH TPAHIIICH.

CBezneHusl O MPOEKTUPOBAHUM M MPOKIIAJKe TPyOONpOBOJOB uepe3 0010Ta 1
OOBO/IHEHHBIE YYacCTKU COZEpXaTcsi B TaKOM HOPMAaTUBHOM JokyMeHTe, Kak CII
86.13330.2014 MaructpanbHbie TPyOOTIpOBOABI (IEPECMOTP AKTYAIM3UPOBAHHOIO
CHull I11-42-80* "Maructpanbasie TpyOomnposoasl" (CII 86.13330.2012)), rae
TPAKTYIOTCS CJIEIYIOIINE IPOEKTHbIE HOPMBI [0 OpraHU3alluy MPOBEIECHUs paboT Ha
oonorax [5]:

1) Cnocob mpokjiaaku TPyOONpoOBOJa B YCIOBHSX OOJIOT ONMpPEIC/ICTCS
MPOEKTOM, HO MPEUMYIIECTBO OTAAETCS IMOA3EMHOM MPOKIAIKe TPyOOIpOBOIOB,
KOTOpasi, B 3aBUCUMOCTH OT BPEMEHHU Tojla, METO/I0B IIPOU3BOJCTBA padOT, CTENEHU
OOBO/IHEHHOCTH, HECYIIEH CIOCOOHOCTH IpyHTa M OCHAIEHHOCTH CTPOUTEIHHOIO
ydacTka 000pyJ0BaHUEM, OCYLIECTBISETCS CIEAYIOIUMHU CIIOCOOaMH:

" YKJIQJKOU ¢ OepMBbI TpAHIIIEH WU JIKHEBOU JTOPOTH;

" CIUIaBOM;

"  [POTACKUBAHUEM TIO JHY TPaHIICH,

"  YKJIAJKOH B clielMaibHO CO3/1aBaeMyIO B Ipejiesax 00J10Ta HaChIIb.

2) Tlpu coopykeHMHM TOA3EMHBIX TpPyOONpPOBOJOB Ha  0OJOTaX,
OOBOJTHEHHBIX yYacTKaX TPACChl M Y4YacCTKaX C BBHICOKUM yYPOBHEM TPYHTOBBIX BOJI
JIOTIYCKaeTCsl yKJajaka TpyOOomnpoBoja HEMOCPEACTBEHHO Ha BOMY C IMOCIEIYIOIIUM
NOTPY’)KEHHEM Ha TMPOEKTHbIE OTMETKH M 3akperieHueM. MeToabsl YKIAIKd U
KOHKPETHbIE MeCTa 0a/NTaCTUPOBKH TaKUX TPYOOMPOBOAOB OINPEAETSIOTCS MPOSKTOM

N YTOUHAKOTCA IIPOCKTOM ITPOU3BOACTBA pa60T.
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3) Pacuuctka Tpacchl Ha 00J0TaX, Kak MPaBUJIO, OCYIICCTBIIAICTCS B
3UMHUMN
NEepHUo/JI, TaK KaK Harpy3ka OT CTPOUTENIbHOM TEXHUKH B JIETHEE BpEeMs 3HAUUTEIHHO
MIPEBBINIACT JOMMYCKaeMOEe JaBjieHne Ha TOP(MSIHYIO 3aJeKb, MOATOMY W IPOKIAIKa
TpyOomnpoBoa Ha 0OJI0TaX U OOBOAHEHHBIX y4acTKaX B OCHOBHOM IPOW3BOJIUTCS B
3UMHEEe BpeMs, II0CJ€ 3aMep3aHusi BEPXHEro TOP(PSHOTO TMOKPOBA, a TaKXKe
BBITIOJTHSIOTCSL MEPOTPUATHS IO YMEHBIICHUIO TPOMEp3aHMsl TPYHTA Ha IOJI0Ce
PBIThS TPAHIIIEH.

4) Tlo xapakTepy NEPEIBHKCHHUS CTPOUTEIBHON TEXHHKH 00JI0Ta JEIATCS
Ha CIIeAYIoNre THITHI [5]:

| Tum — GoJsioTa, NENIUKOM 3alOJIHEHHbIE TOP(OM, KOTOpBIE IOMYCKAIOT
paboTy W HEOJHOKPATHOE TMEpPEABIKEHNE OOJIOTHOM TEXHHKH C YACTbHBIM
nasinenrem 0,02-0,03 MIla (0,2-0,3 KFC/CMZ) uiu paboTy OOBIYHON TEXHUKH C
MOMOIIbIO IIUTOB, CJIaHEH WM JOpOr, OOECHEeUMBAIOUIUX CHIDKEHHUE YACIBHOTO
I@BICHNS Ha TOBEPXHOCTS 3aexu 10 0,02 MIa (0,2 kre/em?);

Il Tum — GosoTa, LEIUKOM 3amoJIHEHHBIE TOP(HOM, KOTOPHIC IOIMYCKAIOT
paboTy W TEepPEeNBMKCHUE CTPOUTEIHHOW TEXHUKH TOJBKO IO IIUTaM, CIAHIM WIIH
oporaM, OOECIEYMBAIOIIUM CHUKXEHUE VYACIBHOTO JaBJICHHUS Ha TOBEPXHOCTH
3anexu 10 0,01 MIla (0,1 KFC/CMZ);

Il Tum — OGosora, 3amofIHEHHBIE pacTEKArOUUMCS TOPGHOM W BOJOH C
riaBaroield TophsSHONW KOPKOM, KOTOphIE MOMYCKAIOT pabOTy TOJBKO CHEIUATBHON
TEXHUKH Ha TIOHTOHAX WJIM OOBIYHOW TEXHUKH C IJIABYYHX CPEJICTB.

5) Jns ycTpoiicTBa OCHOBaHMS M 3aCBIIKM HA3eMHOI'O TpPyOOIpoBOjaa
3aMmpeniaeTcsl UCIOoIb30BaTh MEP3JIbI TPYHT C KOMBsIMU pa3zmepoM Oosee 50 MM B
TIOTICPEYHUKE.

6) 3ackinka TPyOOIIPOBOIOB, YIOKEHHBIX B TPAHIIICIO Ha 00JI0TaX B JIETHEE
BpEMsI, OCYIIIECTBIISETCS:

e  Oynpao3zepamMu Ha OOJIOTHOM XOIY;

®  OJHOKOBIIIOBHIMH  JKCKaBaTOpaMH Ha  YIIMPEHHBIX  TyCCHHMIIAX,

IepPEeMEINAONINXCs BIOJIb TPACCOBOU JOPOTH;
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®  OJIHOKOBHIIOBBIMU 3KCKAaBaTOpaMH Ha CJaHSAX C M[epeMelieHueM
HEMOCPEACTBEHHO BJIOJb TPAHIIIEH;

® C MOMONIBIO JIETKUX MEPEABMKHBIX THAPOMOHHUTOPOB MYyTEM CMbIBA
IpyHTa B TPAHIILICIO, a B 3MMHEE BpeMsi ITOCIIe TPOMEp3aHus IpyHTa-0ylib103epaMu;

®  OJIHOKOBIIOBBIMU AKCKaBaTOpaMu u POTOPHBIMU

TPaHIICC3aChINIaTCIISIMU.
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2. XAPAKTEPUCTUKA PEMOHTUPYEMOI'O YYACTKA
MATUCTPAJIBHOI'O TPYBOITPOBO/JIA

B mamem ciyuae peMOHTHPYEMBIM Yy4acTOK HeQTENnpoBOAa OTHOCHUTCS K
MarucTpajbHOMYy TpyOOImpoBomy «AJekcaHapoBckoe —  AHKepo-CymHKEHCK»
nraMmeTpoM 1220 MM, oO01ieit MPOTSYKEHHOCThIO B OJTHOHUTOYHOM HCoJIHEHUH 940,7
KM (OCHOBHas HHMTKa guameTpoM 1220 mm oOmied mpoTsbkeHHOCThIO 822,8 kM U
pesepBHas HuTka auamerpom 1020 mm — 117,9 kM), NpOJIOKEHHBIA MOJA3EMHO C
HCIIOJB30BaHUEM TIPSMOIIOBHBIX TpyO oTeuecTBeHHOro mnpousBoacTBa (UTII3,
HoBomockosckuit T3, OAO «BM3»), ¢ u3onsanueld yCUIEHHOTO M HOPMaJbHOTO
tuna (outymuas mapku MBP-WUJI-90 u npocTto 6utymHas).

Hedrenporon mnpoxomaut mno IlentpanpHoit CubOupu uepe3 paBHUHHYIO
MECTHOCTh, MPOCTUPAsICh C ceBepa, uyepe3 BCcio Tomckyro o0iacte A0 AHXKEpO-
Cymxkencka KemepoBckoit oomactu (pucyHoK 7), a 310 mouta 60% 00BOAHEHHOCTH U
3a00JI0OYCHHOCTH, TaK KaK O3TH MeECTa CJIaBiATCA 3HAMEHUTHIMH Bacroranckummu
Oonotamu (pucyHOK 8), pexoit OOb ¢ MHOXKECTBOM JIPYTHUX PEK, MPUTOKOB, 03EPKOB,

CTapuIl WK OOJIOT ¢ TOP(POM pa3IMUHON CTEIEHU pa3aokeHus, B ocHOBHOM [ m II

THUIIA.
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Pucynox 8 — Cxema pacnosioskenusi Bacroranckoro 6osota (JI.M. Maumera)

Ha Bceli Tepputopuu npojieraHds MarucTpajbHOro HEPTEnpoBoja KIMMaT
PE3KO KOHTHHEHTAJBHBIM, XapaKTEpU3YIOLIIUMUCA NPOJOJLKUTENBHON — XOJOJIHOU
3UMOM, OKOJIO CEMU MECALIEB C OKTAOps MO Mai (CpeaHsisi Temmeparypa sHBaps -
21°C, mMuHMMalbHasg TeMIiepaTypa MecTaMH MOXeT omyckaTtbes 10 -55°C), He
MPOJOJKUTEIBHON CyXOH BECHOM € MO3IHUMH 3aMOPO3KAMHM, TEIUIBIM, HO KOPOTKUM
aetoMm (cpemusis temmeparypa wurons 18°C, MakcumarnbHash TeMIiepaTypa MOXKET
nocturath 40°C) U OCEHBIO C paHHUMH 3aMOpO3KaMH. Takke MOTYT HaOJFOIaThCs
pe3kue KojebaHus TeMIepaTypbl B TEUECHHE IoJl1a, MECsIIa U JaKe CYTOK.

HenocpencTBeHHO peMOHTHPYEMBIN y4acTOK HaXOOUTCAd Ha 282 KM Tpacchl
MarucTpajibHOrO  TpyOompoBoaa  «AnekcaHapoBckoe —  AHxepo-CymKeHCK»

(pe3epBHast HUTKA) ¥ MPOXOUT Y€pe3 BECh y4aCTOK MecTHOCTH 00oT |l Tuma.
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3. OBIIME ITOJIOXKXEHMUS O PEMOHTE TPYBOIITPOBO10OB

PeMOHT wMmarmcTpasbHBIX TpPyOONPOBOJOB HAMpaBiICH Ha TO, YTOOBI
BOCCTAHABIIMBATh U TOJJACPKUBATH MEPBOHAYAIBHBIC AKCILTyaTallMOHHBIE KadyecTBa
TpyOOTIPOBOJIa WM OTACIBHBIX €ro Y4acCTKOB, a TakK)Ke OIPEICIICHHBI YPOBCHD
HAJCKHOCTH, KOTOPHIA, B CBOIO O4YEpedb, MO3BOJIET OOECHEUYHUTH OE30TacHYIO
TPaHCTIOPTUPOBKY MEPEKAYMBAEMOTO TIPOAYKTA.

[TosTomy, 4TOOBI oOOecmeunTh JOJDKHOE W Hambosee dddekTuBHOE
BOCCTAHOBJICHHE JMHEHHOW YacTH TPyOOIPOBOMA, BBIMOTHSIIOTCS PaOOTHI MO €ro

PEMOHTY, HCXOAs U3 (PAKTUYECKOTO TEXHUYECKOTO COCTOSIHUS TpyOoImpoBoaa

(pucyHOK 9).
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Pucynok 9 — Bunel u MeTo1bl peMOHTa TpyOOIpoBoaa
3.1 Buabl peMOHTa MAarHCTPAJIBbHBIX TPYOONPOBOOB M X cniennpuka
Ntak, peMOHT NMHEHHON YacTH MAarucCTPajbHBIX TPYOOIPOBOJOB MO 00BLEMY

U XapaKTepy BBIMOJHAEMbIX pa0d0T MoApa3AesaeTcs Ha:
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"  aBapUMHBIA PEMOHT;

"  TEKyILIUH PEMOHT;

"  KANWTAJIbHBIA PEMOHT.

ABapuiiHBIi pPEMOHT TpyOOmpoBOJa MNPOBOASAT B TOM Ciydae, KOrjaa
BO3HUKAIOT CUTYAallUH, CBA3aHHbIE C padOTaMu TIO:

"  pa3phIBY CBApHBIX CTHIKOB WJIM Pa3pbIBY IO TEIy TPyOONPOBO/A;

"  JIMKBHJALIMM AaBapui, KOTOPBIE MOTYT BO3HMKHYTb, HalpUMeEp, B
pe3yibTate BO3AEHUCTBUSA MT0A3EMHON KOPPO3UH;

"  3aKynopKaMm TpyOONpoBOJAA, MPUBOIALIMX K MOJTHOW MM YACTUYHOM €ro
OCTaHOBKE;

"  HEHUCIPABHOCTAM B JIMHEWHOW apMarype: KpaHax, 3aJBHXKKAX, KaMmepax
npuema M mycka ckpeoka u Jip.

[locne TOro, Kak 3aBeplIaTCs CBapOYHO-BOCCTAHOBUTENIbHBIE padoT,
BBIIIOJIHACTCS PEMOHT IIOBPEKICHUM 3aIUTHBIX IIOKPBITUH, KOTOPHIE MOTYT
OOHapY>KUTHCS MOCJE BCKPBITUSL TPYOBI, a 3aT€M C MOMOIIbI TEPMOYCAKUBAIOLIUX
JICHT U MaHXXET U3 DIOKCUAHBIX, IOJUYPETAHOBBIX U APYIUX KUIAKUX MOJIUMEPHBIX
KOMIIO3ULIANA U JIJAKOKPACOYHBIX MAaTEPUATIOB, HAHOCAT U3OJISILUIO HA 30HBI CBAPHBIX
CTBIKOB.

Tekymui pEMOHT XapaKTEpU3yeTCsd MHUHUMAJIBHBIM II0 COAEPKAHUIO U
00beMy IUJIAaHOBBIM PEMOHTOM, OCYILIECTBIIIEMbI B IPOLIECCE AKCILTyaTalllH,
KOTOPBIN 3aKIH0YAaeTCSd B CUCTEMATUYECKOM U CBOEBPEMEHHOM OOCITYKHUBAaHUH, 1a0bl
NPEaYIPEIUTh HPEKICBPEMEHHBIM W3HOC JIMHEHMHBIX COOPYKEHUH, U YCTPaHUTh,
MEJIKME TTOBPEXKACHUS U HEUCIIPABHOCTH, €CJIM TAKOBBIE UMEIOTCS.

Texkymmi peMOHT NOAPA3AEIACTCS HA!

"  OpoQUIAKTUYECKUH — MOXKHO CIUIAHUPOBATH 3apaHee 00beM padboT U ux
BBIIIOJTHEHNUE;

"  HENpPEeABUICHHBIM — BBIABIIETCS, HENOCPEACTBEHHO, B IpoLecce
DKCILTYaTALMU U BBIIIOJHAETCS B CPOYHOM MOPSIKE.

K Texymemy peMoHTy OoTHOCST [7]:

. pa6OTBI, BBIIIOJIHACMBIC ITPHU TCXHUYICCKOM O6CJIy}KI/IBaHI/II/I;
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"  JIMKBHJALIMIO MEJIKUX IOBPEKICHUW 3€MJITHOIO IIOKpOBA  HAJ
TpyOOTIPOBOIOM;

"  YCTPOMHCTBO U OUYHCTKY BOJIOOTBOJHBIX KaHaB, BEIPYOKY KYyCTapHHUKOB;

"  OQUHCTKY BHYTPEHHEW MOJOCTH TPyOONpPOBOAOB OT MapaduHa, rpssu,
BOJIbI U BO3/1yXa;

"  [pPOBEPKY COCTOSHUS M  PEMOHT H3O0JSLUM  TPYOONIpPOBOJOB
urypgoBaHueM;

"  PEBU3HI0 M PEMOHT 3allOPHOM apMaryphl, CBA3aHHBICE C 3aMEHOU
CaJbHUKA U CMAa3KH;

"  PEMOHT KOJIOALEB, OTPaXKJICHUW, OEpEeroBbIX YKpEIUJIEHUH, MEPEXO0/JI0B
TpyOOIIPOBOJIOB UEPE3 BOJHBIE IPETPAJIbI;

"  [pOBEPKY (PIAHIEBBIX COCAUHEHUH, Kpernexa, YINIOTHUTENbHBIX KOJIell,
OCMOTP KOMIIEHCATOPOB;

" 3aMep  TOJUIMHBI  CTEHOK  TPYOONpPOBOJOB  YJIbTPa3BYKOBBIM
TONIIMHOMEPOM;

"  [OArOTOBKY JHMHEHHBIX OOBEKTOB TPYOONPOBOJOB K IKCIUTyaTallMd B
OCEHHE-3MMHUX YCIOBHUSX, B NEPUOJ BECEHHETO IaBOJIKA W YCTPAHEHHE MEIKHUX
IIOBPEXICHUN, IPUYNHEHHBIX BECCHHUM I1aBOJIKOM;

"  [IEpUOJMYECKYI0 OKpPAaCKy HaJ3€MHBIX TpPYyOOIPOBOAOB, apMaTyphl,
METAUIMYECKUX U OTPAXKIAFOIIUX KOHCTPYKLIHM.

Bce meponpusiTusi Mo TEXHUYECKOMY OOCITYXUBAHUIO U TEKYIIEMY PEMOHTY
TpyOONPOBOJOB MPOBOAAT B OCHOBHOM 0€3 OCTAaHOBKH MEPEKAYKHU.

PeMOHT mMOBpeXAEHWI 3alllUTHBIX TOKPBITUHA, OOHAPYXEHHBIX MpU
rypoBaHUM U MOCJE MPOBEACHUS YIbTPA3BYKOBOM TOJIIIMHOMETPUH, BBITIOIHSIOT C
WCIIOJIb30BAHUEM  PEMOHTHBIX  H30JLLIMOHHBIX ~ MAaTe€puajgoB,  aHAJIOTUYHBIX
MaTepuajiaM, IPUMEHSIEMBIM I HAHECEHHWS] OCHOBHOTO H30JIALIMOHHOTO IOKPBITHS
[7].

KanutaibHbIi pEMOHT NPOBOAUTCS TOIZAA, KOIA JIMHEWHBIE COOPYKEHUS
JOCTUTAIOT MPEIEIbHBIX 3HAYEHUM CBOErO M3HOCA, U XapaKTEepU3yeTCs: KOMIUIEKCOM

TCXHUYCCKHUX MGpOHpHHTI’Iﬁ, HampaBJICHHBIX Ha  IIOJHOC NI  YaCTHYHOC
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BOCCTAHOBJICHHE JTMHEHHOW YaCTH IKCILUTyaTUPYEeMOro HedTEmpoBOo/1a 10 MPOEKTHBIX
XapaKTepUCTUK C YYE€TOM TpeOOBaHUM ACHCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB.
Kak mpaBuio, KanmuTalbHBIM PEMOHT JOJDKEH IMPOW3BOJUTHLCS MOCJE YCTPAHEHUSA
BBEISIBICHHBIX B pe3yJbTaTe JIUArHOCTUKH OIMACHBIX jaedekToB. [loTeHImanpHO
oracHble Je(eKThl YCTPAHSIOTCS B MPOIIeCcce KalUTalIbHOIo peMoHTa [8].

K xanuTanbHOMY pEMOHTY JTMHEMHON YaCTU OTHOCSIT:

=  Bce paOOThl, BBIOJHIEMBIE TTPU TEKYIIIEM PEMOHTE;

"  BCKPBITHE TPAHIIICH, IMOJ3EMHBIX TPYOOIIPOBOJIOB, OCMOTP U YaCTUUHYIO
3aMEeHYy U30JISIUH;

"  PEMOHT WJIM 3aMEHYy JE€(PEKTHBIX YYACTKOB TPyOOIpPOBOJA W 3alOPHOU
apMaTypbl, UX TIEPEUCIIBITAHNE U DJICKTPUPHUKAITUIO apMaTYPhI;

"  3aMeHy (JaHIEBBIX COCIUHEHUHN, KPOHIITEHHOB, OMOP U XOMYTOB C
MOCJICAYIOIIUM KpPEIICHHEM TPYOOIIPOBOIOB K HUM;

"  [IPOCBEUYMBAHMUE CBAPHBIX IIIBOB;

"  OYHUCTKY MOJIOCTU M HCIBbITAHUE TPYOONPOBOJOB HA MPOYHOCTh U
rePMETHUYHOCTB;

"  OKpAacKy HaJ3eMHBIX TpPYOOIPOBOJIOB, apMaTyphbl, METALIUYECKUX U
OTPaXKIAIOIINX KOHCTPYKIIUM;

. PEMOHT KOJIOJLIEB W OTPAXKIACHUM;

"  QOeperoykpenuTeiabHble W JHOYKpPENUTENIbHbIE padOThl Ha Mepexojaax
TPyOOIIPOBOOB Yepe3 BOIHBIE IIPETPAIbI;

" COOPY)KCHHE 3alllMTHBIX KOXXYXOB Ha MEPECEUCHUSX C JKEJIE3HBIMU U
IOCCEUHBIMU JOPOTraMU;

" pPEMOHT U COOPYKEHHE HOBBIX 3alIUTHBIX MPOTUBOMOKAPHBIX
COOPYKCHUHU.

Opranuzaiusi TpoBeIeHUs padOT MO KalUTaIbHOMY PEMOHTY TPyOOmpoBOaa
OYEHb MOX0XKa Ha PabOTHI 1O €ro COOPYKEHHIO, OJTHAKO ¢ TOYKH 3PEHUS TEXHOJIOTHH,
OpraHu3allid W yIOpaBJ€HUS OHA 3HAYUTEJIBHO CJIOKHEE, M HMMEET CBOH
cnerupuyeckre 0COOCHHOCTH, KOTOPBIEC 3aKITF0OUAIOTC:

. B oOoIcpaiyvu I10 BCKPBITHIO pr6or[p0130z[a, €ro mnmoab€Ema, OYHMCTKE OT
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CTapod  HW30JSILHUH, CBAPOYHO-BOCCTAHOBUTEIBHBIX, H30JALHUOHHO-YKIIAJOUYHbIX
paboTax 1 paboTax o 3acChIlKe TPyOONPOBOIA.

" B MEHBIIUX IO 00bEMY MOHTAXHBIX pabOTax, U OOJBIIMX MOIBEMHO-
YKJIAJOYHBIX ONIEpalui;

" B ONEpalusAX IO PEMOHTY CTEHKH TpyObl, YCWJIEHHIO CTBIKOB IpHU
YACTUYHOW WJIM TIOJTHOW 3aMeHe TPyObl, CEKIIMM WM IUIETU Ha OTAEIbHBIX y4acTKax
TpyOOTIpOBOa;

" B CIOXHOCTM U TPYAOEMKOCTH BBIIIOJHEHMSI 3E€MJISIHBIX padoT 110
BCKPBITUIO TPAHIIEH, TaK KakK TpeOyeTcsl BhICOKAs KBATM(UKAIUS MalIMHUCTA JJIS
NPEIOTBPAIICHUS] MOBPEXKICHHUS CTEHKH TpyObl KOBUIOM (MJIK  POTOPOM)
DKCKaBaTopa;

" B CIOXHOCTU U  TPYJOEMKOCTH  NPEABAPUTEIBHON  OUYUCTKH
TpyOOIIpOBOJA OT CTAPOU U3OJSALMU U IPOAYKTOB KOPPO3UHU.

[Ipy BbIONIHEHUH pabOT NO KaNUTAJIbHOMY pPEMOHTY JMHEMHON YacTH
TpyOONpOBOJa  BBIMOJHSAIOTCS  MOJATOTOBUTENbHBIE  pabOThl,  MOTPY30YHO-
pasrpy304yHble, TPAHCIOPTHBIC, 3€MJSIHBIE, IOJBEMHO-OYHCTHBIE, CBAPOYHO-
BOCCTAHOBUTENbHBIC, HW30JSLUUOHHO-YKIAAOYHbIE pabOThl, a TaKXe KOHTPOJb

KadyecTBa 3TUX padot [8].

3.2 OuneHKa TEeXHHMYECKOr0 COCTOSIHUSI He(dTenpoBoaa NpU BbIOOpeE
Croco0a KanMTaJbHOI0 PEMOHTA

Bce nedrenpoBobl, B O0mbIlel CTENEHU MOA3EMHbIC, MTOJBEPKEHBI U3HOCY,
TO €CTh MOCTEIIEHHOMY KOPPO3MOHHOMY Pa3pyUICHUIO METAJIa U W30JALMOHHOTO
MOKPBITUS TOJ] JCHCTBUEM OKpyKawmieh cpeabl. CamMo H30SAIMOHHOE TMOKPHITHE
MOXET pa3pyliaTbCs B pe3yJbTaTe CTaApEHUs, BIUSHUS MEXAaHUYECKUX BO3JEHCTBUI
pPa3TUYHOTO XapaKkTepa, HampuMep, IpU YKIAJIKe U 3aChINIKe TPyOOTIpoBOa U T.1I..

Te win wuWHBIE pa3pylIeHUs NOPUBOAAT K YCHICHHOMY KOPPO3UHHOMY
pa3pyIICHUI0 YK€ OTOJECHHOTO ydacTka TpybOompoBosa. Jlaxke HeOOIbIIoe CKBO3HOE
OTBEPCTHE B H3OJALMH OBICTPO 3aIlOJHSAETCS BJIArod, COJEpIKallleics B TPYHTE,
BCJICJICTBUE YEr0 METa/IMuecKas IOBEPXHOCTh TPyOOMNpoOBOJia 3JIEKTPUUYECKH

KOHTAKTHPYET C arpeCCUBHON OKPYXKAIOIIEH CPEAON, TAK KaK BJara B JAHHOM CIIy4ae
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SBIISIETCS AJIEKTPONIUTOM. B Ooublieil cTeneHu pucKy MOABEPKEHBI TPYyOOIPOBOIbI,
IpoJierarouire B 00JI0TUCTON MECTHOCTH MJIM OOBOJJHEHHBIX TPYHTaX.

[ToaTOoMy, 4TOOBI M30€KATh PA3TUYHBIX UHIIMJACHTOB U aBapuid, HEOOXOIUMO
CBOEBPEMEHHO MPOBOJUTH OLIEHKY TEXHUYECKOTO COCTOSIHUS TPYOOIpoBO/Ia, a 3aTeM,
€CJIM UMEIOTCA HApyIICHUS LEJIOCTHOCTU TPYOBI, YK€ BbIOMpaTh BUJl KAITUTAIBHOIO
peMoHTa He(TenpoBoAa, KOTOPbIM MPOU3BOJUTCA KaK pa3 Ha OCHOBE aHalIM3a
pe3ynbTatoB  oOcienoBaHus (AEPEKTOCKONMWN) CTEHKH TpPYObl H  COCTOSHHS
U30JISIIIUOHHOTO TIOKPBITHUS, a TakKe JaHHBIX 3a BECh IMEPUOJl DKCIUTyaTalluu
TpyOoIpoBoja [6].

OTUMU  JaHHBIMH IS aHalu3a W OICHKH TEXHUYECKOTO COCTOSIHHS
He(TErpoBOIa MOTYT SIBJISITHCS

"  pe3yNbTaThl  JHATHOCTUKA  BHYTPUTPYOHBIMH  WHCIICKITMOHHBIMU
cHapsinamu (BUC);

"  7aHHble  OOCJENOBaHUS  COCTOSHUS  H3OJSIMUOHHOTO  MOKPBITUS
npubopamu  (ycTpoiicTBa KOHTpoJia u3oyisiiuu  Tpybompooga (YKU)) wu
mrypdhoBaHueM;

"  BeJMYMHA 3al[UTHOM Pa3HOCTH MOTEHLIHAJIOB “TpyOa-3emMiisi” 3a BeCh
MIEPHUO/T HKCILTyaTallNH;

"  CBEJICHHUA O PaHEE BBISABICHHBIX U YCTPAHCHHBIX J€PEKTaX;

"  JJaHHBIE TEXHUYECKOTO TMacmopra HedTempoBoAa (AaTra MOCTPOHKUA H
MycKa B DOKCIUTyaTalluio, JAUaMeTp, JaBJeHUE, CepTHPUKAT MeTaia Tpyo,
uH(popMaIus 0 MPOBEACHHBIX PEMOHTAX U T.1I.).

Bce pesynbraTel 00cie[oBaHuiA 1 U3MEPEHUH 3aHOCSITCS B paboune KypHaIIbI
1 0(hOPMIISIFOTCSI B BUJIE COOTBETCTBYIONTUX aKTOB, CBOJIHBIX TaOJUIl U T.II., a y>K€ Ha
OCHOBAaHWM TIONYyYEHHBIX JaHHBIX M AaHalW3a TEXHUYECKOTO  COCTOSHUS
He(TENpPOBOIa TEXHUYECKUE CITY>KObI SKCILTyaTUPYIOLIEH OpraHu3aluy MPOU3BOIAT:

"  YTOYHEHHE MECTOIOJIOKEHHUS J1e(EeKTHOro ydacTka Ha Tpacce
HeTenpoBo1a U TOMOJIHUTEIBHOE 00CIeIOBaHNEe O0HAPYKEHHBIX e(PEKTOB;

"  [UIAHUPOBAaHHWE MEPONPHUATUN MO MPEIOTBPALICHUIO BO3MOMXHBIX

HapylieHu paboTel HePTEnpoBOaa;
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=  BBIOOp BUJA M croco0a PEMOHTA, YCTAHOBJIIEHUE CPOKOB MPOBEACHUS
pEMOHTa B 3aBHUCHUMOCTH OT XapakTepa AedeKkra C YYeTOM 3arpyKEHHOCTH
He(TenpoBo/ia Ha pacCMaTPUBAEMBbIII MOMEHT U IEPCIEKTUBY;

"  COCTaBJICHHE TEPCHEKTUBHOTO M TEKYIIETO IUIAHOB KaUTAIBHOTO
peMoHTa HePTEIPOBOA.

Br10op Bua 1 criocoba peMOHTa 3aBHCHT OT CIICAYIOIIMX MMoKa3atenei [6]:

"  COCTOSIHHSI H30JIAIIMOHHOTO MTOKPBITUS U CTEHKH TPYOHI;

"  pa3MepOB U PpACIOJIONKEHUS KOPPO3MOHHBIX TMOBPEKICHUN CTEHKU
TpyOBI;

"  KOJMYECTBA W XapaKTepa pAaCIpEeACICHHs] OMACHBIX M IMOTCHITHATHHO
OITACHBIX J1e(PEKTOB CTEHKU KOHKPETHBIX YCIOBHUI Mposeranus TpyOOonpoBo/a;

"  (aKTUYECKUX U TMPOTHO3ZHUPYEMBIX IIOKa3aTelied 3arpyKCHHOCTH
HedTenpoBoa;

. TEXHUKO-PKOHOMMYECKHX IT0Ka3aTejIe Mo BUaaM U crocobam PCMOHTA.
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4. OCHOBHBIE ITAIIbI INPOBEAEHUA PABOT o
KAIIUTAJIBHOMY PEMOHTY TPYBOIIPOBOJA

PaboTel 10 BBIpE3KE/BpE3KEe KATYIIKH JOJIKHBI BBITOJHATHCS IO TPOCKTY
MPOU3BOJACTBA paboOT, pa3pabOTAaHHOMY B COOTBETCTBHH C TpeOOBaHUSIMHU
HOPMATHUBHBIX TOKYMEHTOB. Kak mpaBuiio, Takue pabOThI JCNIATCS HA TPH OCHOBHBIX

JTamna — 3TO MOATOTOBUTEIbHBIC, OCHOBHBIE U 3aBepliiarolire padboTsl (pucyHok 10).

7
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K noocomosumenvuvim pabomam ornocsires [9]:

1) mpoMBIBKa M MTPOBEPKA repPMETUIHOCTH 3aTBOPA 3AIIOPHOM apMaTyphl;

2) OTBOJA 3€MJIHM IIOJI PEMOHTHBIC KOTJIOBaHbI, IOJIEBOW TOPOJIOK, TPACCHI
BPEMEHHBIX KOMMYHHUKAIUH;

3) corjacoBaHUE CXEM PACIIONIOKCHUSI TEXHHUECKHX CPEJICTB U BPEMECHHBIX
COOpPYKEHUI B TEXHUYECKOM KOPHUAOPE;

4)  pa3paboTKa CXeM MOABE3THBIX MTyTEH IS IBUKCHUS TPAHCTIOPTA;

5) pasOuBka Tpacchl TPyOOINpOBOJAa, OOO3HAYCHHE BEIIKAMH  BCEX
KOMMYHHKAIIMH, CIEAYIOMUX B OJHOM TEXHMYECKOM KOPHUAOPE U TMEPECEKAIOIIUX
MT B 30HE IPOU3BOJICTBA PadOT;

6) 00ycTpoiicTBO BpeMEHHBIX IIEPEE3I0B, TIOJIEBOTO TOPOJIKA;

7)  3eMIIsIHBIC PaOOTHI;

8) nmpoBeneHUE OMOJHUTENHHOTO Je(EKTOCKONMUYECKOTO KOHTPOJIS Ha
Hanuyue JepeKTOB MeTala (BHYTPEHHSs M BHEIIHSSI KOPpPO3HUs, pacCIOCHHE
MeTaJia u T. 11.);

9) Bpe3ka BaHTY30B WM YCTAaHOBKA BaHTY3HBIX 3aJIBXKCK, H3BJIICUCHUC
repMETU3UPYIOLIUX POOOK.

K ocnosnvim pabomam otHOCATCSA:

1) ocraHOBKa nepekayku HeTH/HePTEIPOIYKTa IO TPYOOIIPOBOIAM IyTEM
oTkr04eHus: HacocHbIX arperatoB HIIC u nepekphiTHs yyacTka Mpou3BOJCTBA padoT
3aBKKaMU. [Ipy BBIMONHEHNH PEMOHTHBIX pabOT 6€3 OCTaHOBKU MEPEKAUKH, €CIIU
BO3MOXKHA Iepekauka 1no pesepsHor HuUTKe [IIIMT wim nynuHry, peMOHTUPYEMBII
y4acToK MT OTK/II0YarOT 3aKpBITUEM 3aJBUKEK, YCTaHOBIICHHBIX Ha JIY MT;,

2) 1pu HeOOXOAMMOCTH, OCTAHOBKA MpHeMa HeGTH oT He(Tea0OBIBAIOIIIMX
KOMITaHU| (He(TEenpoayKTOB OT HEPTE3aBOIOB);

3) ocBoboxnaeHne OT HedTH/HeDTENPOaYKTa PEMOHTHUPYEMOTO YYacTKa
TpyOOTIpOBO/a;

4) cBepiieHHE KOHTPOJBHBIX OTBEPCTUH /ISl CIEKEHUS 3a YpPOBHEM
He(TH/HEPTENPOAYKTA;

5) BBIPC3Ka JIETaJIel UK 3aMEHSIEMOTO y4acCTKa 0e30THEBEIM MCTOAOM HJIN
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C IPUMEHEHHEM SPHEPTHUU B3PbIBA, IEMOHTAXK BhIPE3aEMOM KATYIIIKU;

6) moaroToBKa (3aYMCTKa) PEMOHTHBIX KOTJIOBAHOB,

7)  CBepJICHHE OTBEPCTHUH JUIsl KOHTPOJIS IaBJICHHS B TPyOOIIPOBO/IC;

8) 3aumcTka BHYTPEHHEW IOJIOCTH TPYOBI, CBEPIICHHE TEXHOJIOTHYECKUX
OTBEPCTUN JUIsl YCTAHOBKHM T€PMETH3AaTOPOB U T'e€pMETHU3alUsl BHYTPEHHEH MOJI0CTU
TpyOOIpOBOA;

9) cBapOYHO-MOHTAKHBIC PA0OTHI IO BPE3KE HOBOM KATYIIKH (JICTAIH) W
MOAKITIOYEHUIO y4acTKa TPyOONpoBOJa METOJOM 3axJieCTa U KOHTPOJIb KauecTBa
CBAPHBIX COCIMHEHHI;

10) 3aBapka KOHTPOJBHBIX M TEXHOJIOTHMYECKHUX OTBEPCTHH C KOHTPOJIEM
KauecTBa CBAPHBIX COCAMHEHUM;

11) otkpeiTHEe 3amBWKek, Bbinyck ['BC w 3amonHeHwme TpyOoOmpoBoja
He(DThIO/HEDTETIPOTYKTOM;

12) BwiBox yuacTka MT Ha pesxuM paboThl 0OeCIIeYMBAETCs BKIIOYCHUEM Ha
HIIC HacocHBIX arperatoB B IMOCIEAOBATEIbHOCTH, OINPEIEIAEMON KapTON
TEXHOJIOTUYECKUX PEKHMMOB 3aMOTHEHUS U1l TOCTHXKEHHS] TpeOyeMol MpOImyCKHOM
CITOCOOHOCTH;

13) KOHTpOJb  TI'ePMETHYHOCTH  MECT  3aBapKH  KOHTPOJIBHBIX |
TEXHOJIOTUYECKUX OTBEPCTHI;

14) HaHeceHHME M3OJISAIMOHHOTO MOKPBHITHS Ha MECTa 3aBapKH KOHTPOJIbHBIX
Y TEXHOJIOTUYECKUX OTBEPCTHIA.

K 3asepwarowyum pabomam otTHOCATCA:

1) oOpatHas 3akauka HeTH/HEPTETPOAYKTA U3 MOOMIBHBIX EMKOCTEH JIJIsI
xpaHeHust HepTu/HePTenpoayKTOB B TPyOOIIPOBOI IPH UX UCIIOJIB30BAHUMY;

2) JHMKBUJAIMS BPEMEHHBIX BAHTY30B C IOMOIIBIO MPUCIOCOOICHUMN st
repMeTH3aIuu MaTpyOKOB WM YCTAaHOBKA T€PMETHU3UPYIOMUX MPOOOK M JEMOHTAX
BAaHTY3HBIX 3aJIBUKEK;

3) BOCCTaHOBJICHHE H3OJISIIIMOHHOTO TOKpbITHsA ydacTka MT B MecTax
JMKBUIAIMHA BPEMEHHBIX BAaHTY30B;

4) oOpartHas 3acbinka yqactka MT 1 BbIIIOJIHEHHE PEKYIIbTUBALINY;
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5) nmeMoHTax BpEMEHHBIX MEPEee3/I0B U MOJIEBOT0 TOPOJIKA.

4.1 IlpoBeneHue 3eMJISIHBIX padoT

4.1.1 Ilopsimok opraHu3anMu 3eMJISIHBIX padoT

[Ipexxne yem MPUCTYNATh K BHIMOJHEHUIO 3€MIISTHBIX pa0OT, OopraHu3anus B
00s3aTeTbHOM TOpPSIAKE JOJKHA YCTAHOBUTh Ha OOBEKT MAarucTpajbHOTrO
He(TernpoBoia BpEMEHHbIEC OMTO3HABATENbHBIC 3HAKU Ha MEPUOJI MPOU3BOJICTBA padoT
M0 KalUTaJIbHOMY PEMOHTY. 3HaKd YCTAaHABIMBAIOT HA MPSMBIX Y4YacTKaX TPacChl
TpyOomnpoBoaa He pexke yeM depe3 50 M, a B yCJIOBUSIX OTPAaHUYEHHOW BUJIUMOCTH —
yepe3 25 M, IOMUMO MPOYETo B 0053aTEIBHOM MOPSAKE BPEMEHHBIE 3HAKHU JIOJIKHBI
ObITh YCTAaHOBJIEHBI B OIACHBIX MecTaxX (3a00J0YEHHBIX, €O Ciabol Hecylen
CIIOCOOHOCTBIO TPYHTA U T. I1.).

Kak npaBuio, 3eMisiHbie paOOThI BKIIIOYAIOT B CEOs:

1) odopmieHue oTBOJAa 3eMelb W HOPMATHUBHBIX JOKYMEHTOB Ha
BBINIOJIHEHHE PabOT B OXpaHHOM 30HE;

2) TOATOTOBKAa OCHOBHOW M BCIIOMOTATENILHBIX TUIOMIAJIOK ISl BBITIOJTHEHUS
paboT MO PEMOHTY;

3) MOArOTOBKA MOIBE3IHBIX IMyTEH ISl ABHXKCHUSI TEXHUKH HEe Oke 10 M
K OCU TpyOOIpoBOa;

4) pa3paboTka u 00yCTPOMCTBO PEMOHTHBIX KOTJIOBAHOB;

5) mnoaroroBka am0apoB M MOOWJBHBIX EMKOCTEH Ui XpaHCHHS
He(TU/HEPTENPOYKTOB;

6) oOpaTHas 3achinKa (I0Cje BBIMOJIHEHUS pad0T) PEMOHTHOTO KOTJIOBaHa,

7) TexHWUecKas M OHOJOTMYECKas PEKyJbTUBAIMS 3eMelb  (Iocie
BBITNIOJIHEHUS padoT).

3emisiHble paOOTHl JOJDKHBI HAYMHATBCA CO CHATUS IUIOAOPOJHOTO CJOS
TpyHTa U TEPEMENICHUs €r0 B OTBAJN AJII BPEMEHHOTO XpaHeHWs. MuHUMalbHas
IIMpUHA TIOJOCHl CHATHUS IUIOJOPOAHOTO CJIOS JIOJDKHA OBbITh paBHA IIMPHUHE
PEMOHTHOTO KOTJIOBaHa 1Mo BepXy Iuitoc 0,5 M B KaXKIyI0 CTOPOHY. 3eMJIsIHbIE pabOThl
10 PEMOHTY TpyOOIpoBoJia Ha 6OJIOTaX 3aBUCAT OT COCTOSIHUS 3TUX OO0JIOT (Mep3iioe

WU Tajgoe 00J0TO) U OT UX THIIA.
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3emusiHbIe PabOTHI Ha 00I0TaX | THIIA JOKHBI BRITOTHATHCS OJTHOKOBIIIOBBIM
HKCKaBaTOpPOM Ha 0a3e 00JIOTOXOJa WM OOBIYHBIM T'YCEHUYHBIM IKCKABATOPOM C
NPUMEHEHUEM TMEPEKUHBIX CIaHEH WM IIUTOB, JUOO C OTCHIIAHHON TPYHTOM
paboueil MIoAIKU.

3emisiHble paboTel Ha Oosotax |l w |l Tuma mOMKHBI BBIMOJHATHCS
creluaibHbIM OOJOTHBIM 3KCKaBaTOPOM WJIM OOBIYHBIM DKCKABAaTOPOM Ha MOHTOHAX,
au00 ¢ OTCBHITAHHOW TPYHTOM pabodel IUIOMAAKH, JHU00 C NPUMEHEHHEM
MOOMIIBHBIX JIOPOKHBIX TTOKPBHITUH.

4.1.2 Pa3zpabdoTka U 00yCTPOiCTBO PEMOHTHOI0 KOTJIOBAHA B YCJIOBHUSIX
0oJi0T

Pa3paboTky pEeMOHTHOrO KOTJIOBaHa B 3a00JOYEHHONM MECTHOCTH WM B
MeCTaX C BBICOKUM YPOBHEM TPYHTOBBIX BOJI HEOOXOJUMO OCYIIECTBISATH C
MOHKEHUEM YPOBHSI BOJBI CIOCOOAMH OTKPBITOTO BOJOOTIIMBA, jApeHaxa. s
BOJOOTJIMBA B PEMOHTHOM KOTJIOBAHE JOJDKEH OBITh YCTPOEH MPHUSMOK pa3MepoM
1,0x1,0 m nnm apeHaxknast Tpaniies ceuenueM 1,0x0,5 M, 3akpbIBaeMbI€ 1€PEBIHHBIM
HAaCTWJIOM M3 JT0COK TojuHoM 40 MM pazmepoM 1,5%1,5 M. PeMOHTHBIN KOTJIOBaH
MOJITOTABIMBACTCS 10 MEPE OTKAYKH M IMOHMKECHHUS YPOBHS TPYHTOBBIX BoJ [9].

Ha 6omoTax I TiIa peMOHTHBIM KOTJIOBaH JOJKEH ObITH COOPY>KEH OJTHUM M3
CJICTYIOIINX CIIOCOOOB:

" ¢ KpeIJIEHHEeM CTEHOK — CTEHKM PEMOHTHOTO KOTJIOBAaHA YKPEIUISIOT
WHBEHTAaPHBIMU HINTYHTaMU;

"  KOMOWMHUPOBAHHBIM METOJOM — C KPEIJICHUEM CTEHOK PEMOHTHOIO
KOTJIOBaHA U YCTPONCTBOM JIPEHAXKHOTO OTBOA BOJIbI.

Ha 6omoTax Il Trima peMOHTHBIN KOTIOBaH JOJIKEH OBITH COOPYKEH OJHUM M3
CJICAYIOIINX CTIOCOOOB:

" C KpEIUICHHEM CTEHOK pPEMOHTHOTO KOTJIOBaHA WHBEHTAPHBIMHU
HIITYHTaMU U YCTPOMCTBOM JIPEHAXKHOTO OTBOJA BOJIBI;

"  C IPUMEHEHUEM PEMOHTHOW KaMephl.

[Ipu oTpulaTENbHBIX TEMIIEpATypaXx HAPYKHOTO BO3JyXa JIOMYyCKAETCs

INOHM>XAaTb YPOBCHL BOJAbI B pPCMOHTHOM KOTJIOBAHC criocobom BbIMOPAXKHNBAHU .
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Ha 6onortax |ll Tuma peMOHTHBIN KOTJIOBaH JAODKEH OBITH COOPYXKEH OJTHUM
U3 CJIEIYIONINX CIIOCOOOB:

"  C OTCBHIIKOHM pabouel IUIONIaJAKH MUHEPAIBLHBIM TPYHTOM C KpEIJICHUEM
CTEHOK pPEMOHTHOTO KOTJIOBAHA WHBEHTAPHBIMU IIIIYHTAMU M YCTPOKWCTBOM
JPEHAXKHOTO OTBOJIA BO/IBI;

"  C IpUMEHEHUEM PEMOHTHON KaMephbl.

[Torpy>xeHue MITyHTOB JOJKHO IPOBOJUTHCS MEXaHU3HUPOBAHHBIM CIIOCOOOM
C IpuMeHeHueM BuOponorpyxarenei. CaM pPEMOHTHBIN KOTJIOBaH JOJDKEH OBITh
OoOBaJIOBaH YIUIOTHEHHOW TJIMHOW 7 NpeIOTBpAIlCHHs] NepeTeKaHust OOJOTHOU
MacChl M IOBEPXHOCTHBIX BOJI.

4.1.3 Coopy:xkeHue aM0apoB M MOOMJILHBIX €MKOCTeH Jii BPEMEHHOI0
XpaHeHus HePTH

JUis  BpeMEHHOro XpaHeHHs HePTH/HeTeNnpoayKTa, OTKAYaHHOW W3
PEMOHTHPYEMOTO y4yacTKa TpyOorpoBoja (Ha TMepHOj HpPOBEACHHUS pador),
MPUMEHSIOTCS MOOWJIBHBIE €MKOCTH T€PMETHYHOIO WM OTKpbiToro tuma. llpu
IPOBEJCHUH aBapUHO-BOCCTAHOBUTEIBHBIX Pa0OT HAa TPyOONpOBOJAX JOMyCKaeTcs
NPUMEHEHUE 3EeMJIIHBIX amM0apoB, KOTOpPbIE, B CBOI OYEpElb, MOTYT OBbITh JHOO
3ariay0neHHbIME (pUCYHOK 11), Tu60 HazeMHBIMU (PUCYHOK 12).

3ariyOsieHHble aMOapbl YCTaHABIMBAIOTCA B MECTaX C CyXUMH I'pyHTaMH, a
Ha3eMHbIE HA00OPOT — B MECTaX C BBICOKMM YPOBHEM I'PYHTOBBIX BO/I.

B 3a0onoueHHbIXx MecTax aMm0apbl JJIE  BPEMEHHOTO  XpaHEHHs
HeTr/HEPTENpOIYKTa pazpabaThIBalOT 3a MpeaeaaMu 00j0Ta, HA TBEPAOM TPYHTE.
Jo Hauama u B mporecce pa3paboTku ambapa JO0JKHA OBITH MPOBECHA
reojie3nueckasl pa3OuBKa C IEJbI0 OmpeneseHnss oObeMOB ambapa M YKIJIOHA JIHA K
MECTY pacIoIOKEHUsI PEMOHTHUPYEMOTO y4acTKa TpyOOnpoBo/a.

MecTo pacnosokeHusi amOapa W IUIOIIAAO0K JAJisi pa3MelIeHHs] MOOMIIBHBIX
E€MKOCTEH BBIOMpAETCS C Yy4eTOM O€30MaCHBIX PACCTOSIHUM O COOPY>KCHHH,
KOMMYHHUKAIIMI U MecTa npoBeJeHus padot. PacctositHue ot ambapa min MOOUIILHOM
€MKOCTH JI0 PEMOHTHOI'O KOTJIOBaHAa JTOJKHO ObITh HEe MeHee 100 M, a paccTosiHuE OT

ambapa unu moOusbHOU emkoctu A0 JIDII momkHO OBITH HE MeHee 25 M, HO He
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Pucynok 11 — Cxema 3arimy0iieHHOTO ambapa

1 — 3emustHO# Baw; 2 — MPOTHBOMMIBTPALIMOHHOE MOKPBITHE (BKJIAIBIII); 3 — MPHIMOK;

4 — mnomaaka g pazmerienus [TH; 5 — 3anBuxka; 6 — pykaB HanopHo-BcackiBatommii; 7 — BIIT.

4 5

He Bomee 1,5 M

-

Pucynok 12 — Cxema HazeMHOro ambapa

1 — 3emnsHOI Bas; 2 — NPOTUBO(GMIBTPALMOHHOE MOKPHITHE (BKJIABIII); 3 — MPUAMOK;

4 — mnomanka s pazmenienus [TH; 5 — 3agBuxkka; 6 — pykaB HarmopHo-BcackiBatonuii; 7 — BIIT.

[To mepumeTpy ambapa yCcTpanBarOT 3eMJISTHOM BaJl U3 YIUIOTHEHHOTO TPyHTA.

Jlucm

OcHosHble smanel npoeedeHu,q pa6om no kanumasbHoOMy

U3m.

pemoHmy mpybornposoda

Jluecm Ne dokym. lModnuck | dama

44




Bricota 3emiisiHOTO Baia mo mnepuMeTrpy amOapa He HOJDKHA IpeBbIarh 1,5 M,
IIMPHUHA Baja IO BEpXY JOJKHA ObITh HE MeHee 1,0 M, KpyTHU3Ha OTKOCOB JIOJ>KHA
ObITh He Oosiee 45°. B HmwkHel yactu amOapa oOycTpauBarOT HPUSMOK TaKHUMH
pazMepaMu, 4TOOBI OH MOT oOecnedyuTbh cOOp BOJABI MPH BO3MOXHOM BBINAJCHUH
ocankoB. JIHO am0Oapa JOHKHO OBITh CIUIAHUPOBAHO UM HMMETh YKIIOH B CTOPOHY
npusiMmka. Pa3Mepel M eMKoCTh ambapa pacCuMTHIBAIOT HCXOAs M3 00beMa
OTKauMBaeMoil HepTu/HeTenpoayKTa, HO HA 3alOJHEHHE HE BBIIIE 1 M OT Bepxa
oGBanoBanus (crenkn). [ltomans ambapa — He 6omee 1500 M%, 06beM — He Gonee 10
000 m°. ITpn HeobxommMocTH cOpoca Gompmero obbema HehTn/HeTEIPOAYKTa HA
paccrosiuun He MeHee 100 M Apyr oT Apyra clienyeT CTPOUTh CIEAYIOIUi aMmOap.
JIHO W CTeHKM 3eMJITHOro ambapa JOJDKHBI HMMETh TUAPOU3OISILHUIO U3
HEIPOHULIAEMOT O, He(TEeCTOMKOrO, MPOTUBO(PHIBTPALIOHHOTO MTOKPBITHUS
(BKJIaJIbIIIIa) MHOTOPA30BOTO MpuMeHeHus [9].

Jliist mpuema U oTKauyku HePTH/HedTEnpoayKTa 3eMJIISIHbIE aMOaphl JTOKHbI
ObITh  000PYAOBAaHBI MPHEMO-PA3AATOYHBIMU  TPYOOIPOBOJAMH  HOMHHAIHHBIM
muamerpom He meHee DN 150, koTopbie MOKHBI OBITH PACIONIONKEHBI B HIKHEH
gacTh 00BaJIOBAaHUS ¥ UMETh OTBOJI JIJIS CITyCKa B IPUSIMOK KOTJIOBaHA HUKE €ro JHA.

[Io Bcemy mnepumerpy amOapbl U MOOWIbHbIE E€MKOCTH JOJKHBI UMETh
OTPaXKIACHUS C YCTAaHOBJICHHBIMU MPENYyNpexIaouMu 3HakaMd. COOTBETCTBEHHO,
HaxO0XXJICHUE TEXHUKH, JIFOJIeH U BEJCHUE OTHEBBIX pabOT Ha paccrosiHuu MeHee 100
M OT am0apa 1 MOOMJIbHOM €MKOCTH 3aIpeIaeTcs.

Jlnst mpenoTBpanieHus: ucnapeHus: Hedtu/HeTenpoyKToB, HaXOISIICHCS B
ambape, 3epkano HedT/HedTenpoaykTOB MWiomanso 1000 M? u Gomee, JOIKHO
OBITh MOKPBITO CHEMAIBHBIM COCTaBOM, 00ECIEUUBAIOIINM €T0 LEJIOCTHOCTh Ha BCE
BpeMs XpaHeHUs] HePTH/HeDTENPOTYKTOB.

[Tocne 3aBepuieHust paboOT MO Bpe3Ke KaTyIIKu HEePTh/HEDTENPOTYKTHI H3
MOOWJIBHBIX €MKOCTe WM amO0apoB JOJDKHBI OBITH 3aKade€Hbl OOpaTHO B
TpyOONpOBO/ WM BbIBe3€HBI HA Onrpkaiiiryto HIIC nns 3akauku B TpyOOIpoOBO/IL.

[Tocne 3aBepiieHUs] pEMOHTHBIX pabOT U OTKaYKK He()TH/HEePTENPOAYKTOB U3

amOapa, HEOOXOJUMO TMPOBECTH BBIEMKY, OYHUCTKY, COOpKY M YyIaKOBKY
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IPOTUBOPMIBTPAIIMOHHOTO TOKPBITHS, 3a4UCTKY aMOapa OT 3arpsi3HEHHOTO TPYHTA,
KOTOpBI HEOOXOAMMO BBIBE3TH ISl JaJbHEUIIEH mepepaboTKu W yTHIM3ALUU
(pereHepaluu) WK AJs 3aXOPOHEHUS B CIIELUAIBbHBIX MECTaX, COIVIACOBAHHBIX C
9KOJIOTHYECKOIM HHCIIEKTHPYIOIel opranmu3aruei [9].

Cpoku nukBHIaMU aMOapoB U PEKYJIbTUBALUN 3€MIIA 3aBUCSIT OT 00beMa U
3aHMMaeMOI UMH IUIOIIA/IU U NpUBEeHbI B Tadbaue 1.

Tabnuna 1— Cpoku TUKBUIAIIMH aMOapOB U PEKYIbTHBAIIMH 3€MIIU

Ne Cpoxk okonaamus padoT
o/ CymmapHbiit 06pem P P
ambapa, M IO OCBOOOKAECHHO aMbapa OT IO 3aCEITIEKe H
I aedrru/aedrenrpogykror¥®, cyrkn  |[pekyibTUBAIAHY ¥ | CyTKH
1 2 3 4
1 Ho 2000 1,0 2,0
2 Ot 2000 mo 5000 1,0 2,0
3 Ot 5000 g0 10000 2.0 3,0
IIpu neyx u Gonee
4 amfapax o6beMoM 4.0 5,0
mo 10000
*(CpOK MHKEHIAIMH aMbapa MOKeT OLIThH H3MEHeH B MecTe 3aKa9Ku B AeiicTeyromni MT:
- mmaMT ¢ Ppas?6,3 MIla — 1ipn yenosEH FPpae=4,0 MIla;
- A MT ¢ Ppas>6,3 MIIa — IpH yenoBEH Ppas=8,0 Mlla.
**PeRyITHBAIHIO 3eMIH B JHKBH/THPOBAHHBIX 3HMOH aMGapax OCYIMecTBIAIOT B JeTHee BpeMs TI0
IHMCPMEHHOMY COTTMACOBAIINO ¢ 3EMICBIANCTBICM, HO HE II03HES CPOKOB, YKAIAHHBIX B OJOKYMCHIAX HA
J3EMICOTBOM.

4.1.4 3acbInKa peMOHTHOI0 KOTJIOBAHA U 3eMJISTHOTO ambapa

[locne 3aBepiieHHss PEMOHTHBIX pPabOT TPHUCTYMAOT K padoraM 1o
BOCCTAHOBJICHUIO 3€MeJib, KOTOPBIE BKIIIOYAIOT:

"  3aCBhIIKY PEMOHTHOI'O KOTJIOBaHa MUHEPAJIbHBIM IPYHTOM;

" PEKYJbTHBAIUIO 3eMeNb (TEXHUICCKUN U OMOJIOTUYECKUMA JTAITbI).

3achIlKy  BBINOJHSIOT OYJbIO3€pPOM WM IKCKaBaTOpoM. PeMOHTHBII
KOTJIOBaH JIOJDKEH OBITH 3achiliaH mocyie BhiBoAa MT Ha TEXHOJIOTHYECKUN PEKUM
paboThl B COOTBETCTBHM C YTBEPKACHHBIM TEXHOJOTHYECKUM PEKUMOM PadbOThl U
MoCJe TOJMYYEHHUs TIOJIOKUTEIIBHOTO 3aKIIOUCHHUS KOHTPOJIA KauyecTBa 3allUTHOTO
nokpeitus. [Ipu mpoBeAaeHWM pabOT B 3MMHEE BpPEMS PACUYUCTKY PEMOHTHOTO
KOTJIOBaHA OT CHera J0 BepxHed oOpasyromieit TpyOorpoBoaa, a Takke MPUBAPHBIX
2JIEMEHTOB (BaHTY30B, OTOOPOB JaBlieHHUs, OOOBINMICK) IOJKHBI OCYIIECTBIISTH
BPYYHYIO, HE JOIMyCKas MEXaHWYECKUX NOBpexAeHu TtpyoonpoBoaa. Ilpu

NPpOAOIKCHUM PAaCYUCTKH PEMOHTHOIO KOTJIOBaHa OT CHEra ¢ IIPUMCHCHHEM
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3eMJICPOMHON TEXHHWKH, HEOOXOIUMO COONIIOmaTh paccTossHue He meHee 0,5 M oT
KOBIIIa YKCKaBaTopa 10 CTEHKU TPYObl M BBICTYMAIOIIUX HPUBAPHBIX 3JIEMEHTOB.
3anpeiaercss BBINOJHEHHWE PabOT MO 3achIlIKe KOTIOBAaHA MPU HAXOXKJICHUH B HEM
JOJEH, a TaKKe WCIONb30BaHUA IUIOJOPOJAHOIO CJIOS MOYBBI JUISL  3aCHIIKH
PEMOHTHOT'O KOTJIOBaHa MOCJIe OKOHYaHuUs padot [9].

OKoHYaTEeNbHYIO  3aCBIIKy PEMOHTHUPYEMOTO ydyacTka TpyOompoBoja
MPOBOJISAT TPYHTOM M3 OTBaja. 3achIllka TPYyOOMPOBOAA C yU4ETOM PEKYIbTHBAIIUN
rpyHTa JIOJDKHA OBITH BBIMOJHEHA ¢ oOpa3oBaHMeM Baiimka BbicoTod 10 20 cM. o
LIMPUHE BAJIMK JOJDKEH MEPEKPBIBATH PEMOHTHBIN KOTJIOBAaH HE MeHee 4eM Ha 0,5 M B
KQKyI0 CTOPOHY OT €0 I'paHuL.

3achINKy 3€MJIIHBIX COOPYKEHUW MPOBOASAT PHIXJIBIM FPYHTOM C MOCIOWHBIM
YIUIOTHEHUEM.

3achIliky ambapa MPOBOJST MUHEPAIBHBIM TPYHTOM M3 OOBaJIOBAHUS MOCIIE
OTKauKu, yOoopku HedTu/HedTenmpoaykTa u3 ambapa W yAaJleHUS 3arpsi3HEHHOIO
HeThIO/HEPTENPOSYKTOM TpPYHTA. YKa3zaHHbIE Pa0OThI JIOHKHBI MPOBOJIUTHCS TIO
OTIIEJILHBIM HapsiI-0MyckaM ¢ o0si3arenbHbIM aHanu3oM ['BC B mecTax mpoBeneHus
paboT ¢ TMPUMEHEHHWEM aBTOTPAKTOPHOW TEXHUKH U JPYrMX arperatoB u
MEXaHU3MOB. BpIXJIONHBIE TpPyObl aBTOTPAKTOPHOM TEXHUKH JIOJDKHBI OBITh
000py10BaHbBI HCKPOTACUTEIISIMU.

Hcnonb3oBaHue MI0J0POJHOTO €O MOYBBI AJIA YCTPOWCTBa OOBalOBaHUM
am0Oapa 1 3achIliku ambapa 3anpeniaeTcs.

Ha ywactok 3emim, moiexaluii peKkyJabTUBAIlMA, 10 OKOHYaHUHU
PEMOHTHBIX pabOT CleAyeT HAHECTH U CINITAHUPOBATH IUIOJOPOIHBIN CJIOM TpyHTAa.

4.2 PaGoTBI M0 CHATHIO U30JISIIIUH

OuncTKka Hapy>KHOM MOBEPXHOCTU TpPyOONpOBOAA MPOBOAUTCS C IEJbIO
yIaJleHus OCTAaTKOB TpPYHTa Ha Tele TpyObl TMOcie pa3pabOTKh PEMOHTHOTO
KOTJIOBaHa OJHOKOBIIIOBBIM dKCKaBaTopoMm. HedTenpoBoa ouumaeTcss pydHbIM
WHCTPYMEHTOM (JIOTIaThl, CKPEOKU, TOMOPHI) 10 METAUIMYECKOro OJiecKa 3a4uCcTKa
POBOANUTCA NUTM(OBATBHON MAIIUMHKOM.

CHsTHEe WU30JSIIMM  BPYYHYIO CKpeOKaMu OpraHuM30BbIBAe€TCS Opuraaoin
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paOoTHUKOB He Oosiee ABYX 4YeNOBEK MOJ HaOIIOACHHEM cTpaxyromux jaui. [lpu
BBIMIOJTHEHUH Pa0OT JOJKEH OBITh OpraHW30BaH KOHTPOJIb BO3AYIIHON cpeabl Ha
3ara3oBaHHOCTh C OTMETKOW B MPUJIOKEHUHM K HapsAy-IonmycKy. Bo3mymHas cpena
JOJDKHA KOHTPOJHUPOBATHCS HEMOCPEACTBEHHO I€pe]] HadyajoM paldoT, IMocie
KaXXJIOTO MepepbiBa B paboTe U B TEUCHHE BCETO BPEMEHU BBINIOJIHEHUS paboT, HO HE
pexe ueM uepe3 OJIMH yac padoThl, a TAaK¥kKe M0 MepBOMY TpeOOBaHUIO PAOOTAIOIINX.

[lepen MOHTaXXOM U CBapKOM TPOWHUKOB, BAHTY30B U MaTpyOKOB paboTamu
HEOOXOJUMO YJAIUTh H30JIALMOHHOE MOKphITHE Ha paccrosHuu 1o 100 MM ot
BHEIIHUX CBapHbIX IIIBOB YCWIMBAIOIIEH HAKIAIKH, MOBEPXHOCTh TPYOBI
He(TENnpoBOIa OUUCTUTD OT TPSA3H, PKABUMHBI U OKAJIUHBI.

OCBOOOXIEHHBIN OT U3OJSIUU YYacCTOK TPYObI JOJKEH OBbITh MOABEPTHYT
0o0paboTke 10 MeTamdyeckoro Osiecka. M30isIIMOHHOE MOKPBITHE JOJKHO OBIThH
yZaJeHo IO BCell OKPYKHOCTH TpyObl Ha mupuHy He MeHee 600 mm. [loBepxHOCTH
He(TEnpoBO/ia B MECTaX Pe3KH JO0JKHA ObITh OYMILIEHA OT OCTATKOB Kiles, Ipaiimepa
U MacTuku. Jlns BbIpe3kH [€(PEKTHOro y4yacTKa MCHOJb3YIOT MAIIUHKU IS
6e3orueBoii pe3ku Tpyo (MPT).

4.3 Bpe3ka BaHTy3a B HeTenpoBo/

Banty3 — 310 mnpucnocobiieHue, MpenHa3HauYe€HHOE MJi1 MOJCOECTUHEHUS
HACOCHBIX arperaToB MpU OCBOOOXKIEHUU PEMOHTHUPYEMOrO ydacTka TpyOompoBoja
oT HeTH/HepTenpoaykTa U 0OpaTHOM 3aKayku B TPYyOOIPOBOJ IMOCJIE PEMOHTA, a
TaKke BITyCKa BO3AyXa Ipu onopoxHeHud U Bbilycka I'BC mpu 3anonnenun MT.
Banty3sl gs oTkauku HeTH/HEPTEMpoayKTa W3 PEMOHTUPYEMOTO Y4acTKa
TpyOONpoOBOJa yCTaHABIMBAIOT Ha BbIpe3aeMoi (yJaiasieMod) KaTylllKe WU
OPUMEHSIOT TPOEKTHble B Oojiee HHU3KHUX TOUYKAX TPacchl IO Te0/Ie3MYECKUM
OTMETKaM B COOTBETCTBUM C MPUHITOM TexHosorueil ocBoboxaenuss MT ot
Hedtu/HePTenpoaykTa. CxeMa MOHTaka BAaHTY30B Ha TPYOOTPOBOIEC Ha BHIPE3aEMOM

(ynmamsiemoit) kaTylke MpyuBeieHa Ha pucyHke 13.
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Ha mamaz 100 uou

*

Pucynok 13 — Cxema MOHTa)ka BaHTY30B Ha TPYOOIIPOBO/IE HA BhIpe3acMoi (yIaIsieMOi ) KaTyIIKe

1 — BaHTYy3Has 3a7BUXKKA; 2 — MaTpyOoK; 3 — yCHIIMBArIOIIas HAKJIaaKa; 4 — TpyoonpoBo; 5

— IPOAOJILHBINA CBAPHOMH I110B; 6 — MOIMEPEUHBI CBapHOIi IOB; 7 — (hiaHel; L — paccTosiHre Mexay

BaHTy3aMu; b — mupuHa ycunuBaromniei Haknaaku; d — quamerp Bantysa (marpyoka); D — quamerp
TpyOOmpoBoa; h — BeicoTa marpyoka BanTy3a; C — MUHUMAJIBHOE PACCTOSIHUE MEXKIY

YCUIIMBAOIIMMHU HAKJIaAKaMHU

JlommyckaeTcsi Bpe3ka BaHTy3a B BBIPE3aeMyI0 KaTyIIKy B HIDKHIOKO
oOpa3ymolyo TpyOonpoBoia, HO MPHU ATOM 3aIpeliaeTcsl Mpope3ka OTBEPCTHH AJis
OTKaYKu HePTU/HePTENpOaAyKTa C HIKHEW oOpasyroimiei g0 octaHoBku MT u
MaKCHUMaJIbHOM JIaBJICHUH B TpyOompoBoje mociie octaHoBku Oomnee 2,0 MIla. Tlpu
pa3paboTKe KOTJIOBaHa B MECTE€ IPHUBApKH BaHTy3a B HIKHIO 00pa3yrollyro
TpyOOnpoBOJa HEOOXOAMMO MPEAYCMOTPETh CBOOOJHBIA JOCTYNl pPAaOOTHUKOB K
MPUMEHSEMBIM YCTPOWCTBAM ISl MPOPE3KU M OTKauku HedTH/HedTEmpoayKTa C
HIOKHEH 00pa3syrolieit ¢ yaetoM ero MoHTaxa [9]. Bce cMoHTHpOBaHHBIC BaHTY3bI Ha
KaTylKe JUisi OTKAukKu HePTH/HedTernpoayKTa IOJKHBI OBbITh BBIPE3aHbI TOJBKO
BMECTE C KAaTYIIKOM.

[locTossHHBIE  BaHTY3bl JIOJDKHBI ~ YCTAHABIMBATHCS C TMPUMEHEHHEM
MY(TOBBIX, pa3pe3HbIX, MITAMIOCBAPHBIX TPOWHUKOB HJIM HEPa3pEe3HBIX BAHTY3HBIX
TPOWHUKOB, a TIOCJIE, C MOMEHTA YCTAaHOBKU Ha TPYOOIPOBOJ, TOJKHBI MOABEPraThCs
HapY>KHOMY TMarHOCTUPOBAHUIO METOJJaMHU HEpa3pyIIAOIIEero KOHTPOJIS.

B KOHCTPYKIMSX BaHTY30B JOJDKHBI MPUMEHSATH 33IBUKKH, UMEIOIUE OJIHY

CTOPOHY IO/ MMPUBAPKY, APYTYIO — (IIaHIEBYIO.
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MecTo Bpe3KH JOKHO yOBIETBOPSTH CIASAYIOIINM TPEOOBAHUSM:

"  pacCTOSIHME OT KOJBIIEBOTO CTHIKOBOTO IIIBA OCHOBHOW TPYOBI [0
KOJIBIIEBOTO YTJIOBOTO IIBAa y3Jla BPE3KH Pa3pe3HOro TPOMHHKA JOJKHO OBITH HE
MeHee 500 mmM;

" Ui BaHTY3a, YCTaHABIMBAEMOI'O Ha BbIpe3aeMoi (yIansieMoil) KaTyIlKe,
pacCcTOSHUE MEXAY BHEIIHUM CBapHbBIM IIBOM YCWJIMBAKOIICH HaKIaIKH U
nonepeyHbiM cBapHbiM BOM HA MT nomxno ObiTh HEe MeHee 100 mM. Paccrosinue
MEXJly BHEUIHUM CBapHbIM IIIBOM YCHJIMBAIOIIEH HAKIAOKU U HPOAOIBHBIM JIMOO
CIUpPAJIBHBIM IIBOM Ha TpyOe M0KHO ObITh HE MeHee 100 mwm;

"  pacCTOSHHUE OT 3alOPHOU apMaTyphl JOJKHO ObITh HE MeHee 3,0 M.

[lepen ycTaHOBKOM BaHTYy3a HEOOXOIMMO YAAIUTh MU30JIALIMOHHOE MOKPHITHE
Ha pacctossHur a0 100 MM OT BHEHNIHMX CBapHBIX LIBOB Pa3pe3HOr0 TPOMHHKA
(ycunuBarome HakiIaIKv), IOBEPXHOCTb TPyOOIPOBOAA OYUCTUTH OT Tps3H,
pKaBUMHBI M OKaduHbL. OCBOOOXKIEHHBIM OT HM30JIALIMU Y4YacTOK TpyOOIpoBojaa
JIOJDKEH OBITh TMOJIBEPTHYT 00pabOTKe a0 MeTajuinueckoro oOnecka. O4YHCTKY
METAJIMYECKON TMOBEPXHOCTU TPYOBbl OCYIIECTBIISIIOT MEXaHMYECKHUM CIIOCOOOM
(nrdoBaIbHON MAIIMHKONW ¢ METAUIMYECKOW IIETKON) WM BPYUYHYIO C TTOMOIIBIO

METaJUTMYECKHX IeTok [9].

4.4 Otkauka He(pTH U3 OTKJIIOYEHHOI0 Y4ACTKA

OcBobOoxeHne PEMOHTHUPYEMOTO y4acTka TpyOompoBoaa oT
HeTu/HepTenpoaykTa MPOBOIUTCS rnocie OCTaHOBKH MEPEKAYKHN
HeTu/HEPTENPOyKTa WK 0€3 OCTAaHOBKH MepeKadyku HedTH/HePTenpoayKTa Mpu
BO3MOYKHOCTH IIEPEKIIOUCHUS Ha pe3epBHYI0 HUTKY [ITIMT wunu nynuHr, u 3akpsiTus
3aJIBIJKEK, OTCEKAIOUIUX PEMOHTUPYEMBIN Y4aCTOK TpyOONpoBOa.

Kak npaBuio, omnopokHEHHE PEMOHTHUPYEMOro ydacTka HedTernpoBoga OT
He(TU/HEPTENPOTYKTOB JOHKHO BBITIOJIHATHCS MO CIASAYIOIIUM CXEMaM:

a) B pesepByapsl HIIC;

6) B MT, mnpoxomsmuii B OJHOM TEXHMYECKOM KOPHAOpPE MpH
MapasuieIbHOM CJIEI0BAaHUU WM B3aNMHOM IE€PECEUEHUH, JIYIIUHT, PE3EPBHYI0 HUTKY

(manee — B mapamiensHbiii MT);
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B) B MOOWIbHBIE E€MKOCTH HJsi XpaHeHUs HepTu/HeTEenpOAYKTOB WIIH
aBTOITCTEPHBI.

Camu TEXHOJIOTHH OCBOOOKICHHSI TpyOOIIPOBOIOB oT
He(TU/HEPTETPOYKTOB IPUBEACHBI B TAOIHUIIE 2.

Tab6numa 2 — TexHonoruu OCBOOOXKACHUS TPYyOONPOBOJIOB  OT

HeTH/HEPTETPOTYKTOB

[Tpuem HedTH/HEDTETTPOTYKTOB Coznanwne
Ne TeXHOMOr TSI s P[[ | BUAPAUICHL- | B MOGHIBHYIO AOTOIHHTEIILHOTO
n/n HIC HBIit TPyGO- (mepenpuxk- | NOANOPA MofaueH
IIPOBOJT HY0) EMKOCTb nrc
1 2 3 4 5 6
1 | CamoTekom + + + +
2 I(;Ecétn(a HACOCHBIMH arperaramu + + B +
3 Otkauka [THY/MOHA 3a 3anophyo + B 3 +
apMarypy
4 Otkauka [THY/MOHA 3a + B B +
MEPEBATBHYIO TOUKY
5 | Orkauka [IHY/MOHA no BIIT + + + +
6 | Brerrecuenue ¢ nonaueit UI'C - + + -
7 | BoiTecnenue ¢ nojayeti UI'C 3a + + + _
3aMOPHYIO apMaTypy
8 Brirecuenue ¢ nmogaueit UIT'C 3a + + + B
MEPEBAILHYIO TOUKY
Brrrecuenue ¢ nogaueit UIT'C ¢
9 | orkauxoii [IHY/MOHA 3a 3anophyto + - - —
apMarypy
Brrrecuenue ¢ nogaueit UIT'C ¢
10 | orxaukoii [IHY/MOHA 3a + - - -
MEPEBAITBHYIO TOUKY
11 Brrrecuenue ¢ nogaueit UIT'C ¢ + + + B
orkaukoi [THY/MOHA no BIIT
12 OTkauyka BaKyyMHBIMH + + + B
HedTecOOpUIMKaMU

Bpibop  TEeXHONOTHMM  OMOPOKHEHHS  PEMOHTHUPYEMOTO  ydacTKa  OT
HepTH/HEPTENpPOIyKTa ONpenessieTcss IOJHBIM  OCBOOOXKIEHHEM BHYTpPEHHEH
MOJIOCTU TpyOompoBoAa oT HedTH/HeDTENPOAYKTa 10 HIKHEH 00pa3yromier Tpyosbl
Ha PACCTOSIHUU OT MECTa MPOU3BOJICTBA PEMOHTHBIX paboT He MeHee 40 M.

s xkoHTposs 3a 00beMOM OTKayaHHON HedTu/HedrempoaykTa U yueTa
pabOTHl HACOCHBIX YCTAHOBOK OTBETCTBEHHBIN 3a MPOBEJCHHE pabOT BEIET KypHal

perucrpanuu 00beMoB OTKaueHHON HedTH/HedTEenpoayKTa U KypHaJl yuyera padoThl
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HACOCHBIX YCTaHOBOK [9].

4.5 Bripe3ka KaTylIKH

Karymkoii Ha3bIBaeTcsi 0Tpe30K TpyObl, OATOTABIMBAEMBIN 11 BBAPKHU B
TpyOOTIPOBO/, IJIUHOW HE MEHEE OJHOTO JHAMETPa, U3TOTOBIICHHBIN U3 TPYOBbI TOTO
XKe JuaMeTpa, HOMUHAIBHOM TOJIIMHBI CTEHKU U aHAJIOTMYHOIO KJlacca MPOYHOCTH, a
TaK)K€ HMMEIONUN TOPIBl, 00paOOTaHHBIE MEXAaHWYECKHM CIIOCOOOM WM TyTeM
ra30BOM Pe3KU € MOCIEeAYIONIeH 00pabOTKON METAIUIOPEKYIIUM HHCTPYMEHTOM.

Bripeska kaTyiiku, 3alopHOi apMaTyphl (3aIBHXKEK, 3alIOPHBIX KJIalaHOB U T.
J.) U COCAVMHUTEIBHBIX JeTaliei (Jajiee — KaTyllka) NPOU3BOJIUTCS OJHUM U3
CHI0CO00B:

"  (OE30rHeBBIM METOJOM (MAIIMHKHU ISl PE3KH TpyO, pyUHBbIE€ HOKOBKH,
py4HbIe TpyOOpE3bl, TpyOOPE3bl TOKAPHOTO TUIIA);

"  C IPUMEHEHUEM DHEPTUM B3phIBA (YIJIMHEHHbIC KYMYJISITUBHBIE 3apsibl,
ITHYPOBBIX KYMYJISITUBHBIX 3apsiIOB).

B cTecHeHHBIX YyCIOBUAX PEKOMEHAYETCS IPUMEHEHHE PYYHBIX TPyOOpe30B U
TpyOOpPE30B TOKAPHOTO THUIIA.

Ha tpy0ax TonmmHoMi cTeHku Oosiee 15 MM, miid nocieayromnieid moaroToBKu
KPOMOK PEKOMEHIYETCs MPUMEHEHNE TPYOOpEe30B TOKAPHOTO THUTIA.

B MT Ha Mecre BbIpE3KHM KATYIIKM IEpPE] HA4yajlOM M Ha BECh IEPHUON
MPOU3BOJICTBA PalbOT JOHKHO OBITh OO0ECMEeUeHO MOoAJIepKaHUEe aTMOC(PEpPHOro
JABJICHUS M  BBIIOJHEHbl MEPONPHUATHS MO MNPEAOTBPALICHUIO MOIMAJIaHUS
He(TU/HEPTENPOIYKTa K MECTY BBIPE3KU KATYIIKU.

3a 24 4 1o Hayana BBIPE3KW KATYIIKU JODKHBI OBITH OTKJIFOYEHBI CTAHIIUU
KaTOJIHOM M JApeHakHou 3amuTbl MT Ha paccTosiuuu He MeHee 10 kM B 00€ CTOPOHBI
OT MeCTa ITPOU3BOJICTBA PadOT.

JlnuHa BBIpe3aeMOM KaTyIIKW JIOJDKHA TPEBBINIATH JUIMHY JePEKTHOTO
y4yacTka He MmeHee yeM Ha 100 MM ¢ KaxKJ101 CTOPOHBI.

[Tepen Hauanom paboT MO pe3ke TpyO PEMOHTHBIA KOTJIOBAH JOJDKEH OBITh
MOATOTOBJICH B COOTBETCTBHHM C TPEOOBAaHUSMH PEMOHTA B YCIIOBUSX BBICOKOTO

YPOBHSI TPYHTOBBIX BOJI ¥ 00JIOT.
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3amperiaercss mpoBeAeHHE pabOT MO BBIPE3KE KATYUIKW MPH HaJUYdd B
TpyOompoBoje u3dsITouHoro nasienus UI'C.

Jlo Havasa pe3kd TpyO H3OISLIMOHHOE TOKPHITHE B MECTaX pE3KU B
3aBHCHUMOCTH OT CIOCO0a BBIMOJHEHUS OMEpaluu JOKHO OBITh yAaJeHO MO BCel
OKPYXHOCTH TpyObl Ha MHMpUHY He MeHee 50 MM MpU HUCHOJIb30BAaHUU SHEPrUU
B3pbIBa, HE MeHee 600 mm — 1t MPT. B MecTax pe3ku moBepXHOCTh TpyOOmpoBoaa
JIOJKHA OBITh OYMILIEHA OT OCTAaTKOB KiIed, TpaiiMepa U MACTHKHU.

Ha Becb mepuon pa®oT 1O BbIpE3KE KaTyIIKU OBITh OpraHU30BaH
HENIPEPBIBHBIM KOHTPOJIb BO3AYIIHOM CpeIbl Ha 3ara3oBaHHOCTh C IMOMOILIBIO
WHIUBUYAJIbHBIX [a30aHAIN3aTOPOB-CUTHATIU3ATOPOB.

[lepen BbIpe3Kkoil KaTymKud Ha TpyOONpoBOjAE MOJKHA OBbITh YCTaHOBJIEHA
IIYHTUPYIOLIAas NEPEMbIYKA U3 MEIHOTO MHOTOKHIJIBHOTO Ka0eJsi CEYEHHEM HE MEHee
16 MM [Ipn BBIpE3KE COCNMHUTEIBHOTO JJIEMEHTa (TPOMHHMKA) MEXIY COOOM
HIYHTUPYIOTCSL BCE MOAXOJSALINE TPYOONpPOBOJABI M BbIpe3acMblii 35eMeHT. KOHIbI
IIYHTUPYIOIIMX TEPEMbIYEK JOJKHbI MMETh MeIHble KaOeabHble HAKOHEYHUKH.
Kpenuienne myHTUpyOMmX nepemMblyek K TpyoonpoBoay, THOKUM CTalbHBIM JICHTaM
(XoMyTaM) JOJIKHO BBIMOJHATHCA € MTOMOILBIO O0ATOBOIO COEAMHEHUS:

"  Ha HEBBIPE3AEMYIO YacTh TPYyOONpPOBOJa — K THOKUM CTaJIbHBIM JIEHTaM
(XxoMyTaM), yCTAaHOBJICHHBIM C HATSKKOW HA OUHUIIEHHYIO 10 METaJUTMUeCKoro OJecka
MOBEPXHOCTH TPYOBHI;

"  Ha BBIPE3aEMYIO 4acTh TPYOOIPOBOJIa — K CTAIBHBIM 0OJITaM C Pe3b0oii
or M12 no M16, npuBapeHHBIM K TeIy TpyObl IPH OTCYTCTBHM 3ara3oBaHHOCTU B
PEMOHTHOM  KOTJIOBaHE€ WJIM K THUOKMM CTaJbHBIM JIGHTaM (XOMyTam),
YCTaHOBJEHHBIM C HAaTSDKKOW Ha OYHMIICHHYIO JI0 MeETajlIndeckoro Olecka
MOBEPXHOCTH TPYOHI.

4.5.1 BbIpe3ka KaTylIKH ¢ IPMMeHEHHEM MAIIUH /IJIsl pe3Ku TPYyO

Bripeska kaTymiky 0pKHA TPOU3BOAUTRLCS MAauHOM Jytst pe3ku Tpyo (MPT)
(pucyHok 14) c 37eKTponpuBOIOM (ITHEBMONPUBOJIOM WM THAPONPUBOJOM) BO
B3pbIBOOE30MACHOM HCTIOJHEHHH C YaCTOTOM BpAIIEHHS PEXYIIET0 HHCTPYMEHTa HE

6osiee 60 06/MuH U nmogaueir He 6osee 30 MM/MuH. MHCTPYKIMIO MO KCITyaTalluu
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MPT pazpabarTeiBalOT Ha OCHOBaHHHM PYKOBOJACTBA MO AKCIUTyaTallMM W IAacropra
n3roroBureld usnenus. MHCTpykuus mo skcruryataunu MPT pgoibkHa BKIOYaTh B
ceOs: TpeOoBaHUS MO TPAHCIOPTUPOBKE, MOHTaXY Ha MT, moarotopke kK padore u

BBIIIOJIHCHHIO PC3KH, ACMOHTAKY W XPAaHCHUIO.

Pucynok 14 — Marmmuna jy1st pe3ku Tpyo

Bripe3ka kaTylmku JOJKHA OCYIIECTBIATHCA OJHOBpPEMEHHO IByMss MPT.
MamuHky s pe3kd TpyO YCTaHaBIMBAIOT Ha TpyOe€ COIJIACHO MHCTPYKLMHU IO
skcruryatanui MPT B COOTBETCTBMHM CO CXE€MAaMH BBIPE3KH KaTyIIEK, 3allOPHOU
apMaTypel M COEAMHUTENBbHBIX AeTanei. IIpu mpousBoACTBE pe3Ku 3amperaercs
yCTaHaBJIMBATh MAIUHKY JJI PE3KU TPYyO Ha BBIPE3aEMYIO KaTYIIIKY.

PaGoter mpu peske TpyO JOMKHBI MPOBOAUTHCS B yKa3aHHOM
M0CJIeIOBATEIBHOCTH C COOJTIOZICHUEM CIICAYIOIINX TpeboBanwmii [9]:

a) 70 Hayaja paboOT MPOBEPUTHh M YOEAUTHCS B IMOJHOM KOMILIEKTHOCTH,
UCITPAaBHOCTH M pabOTOCTIOCOOHOCTH MPUMEHSIEMOTO 000PYI0BAHHSI.

0) pa3smeTuTh MecTo pe3a W ycraHoButb MPT Ha TpyOompoBoa mpu
MOHTaXe yJIEpP’KUBATh €€ rPy30I0IbEMHBIM MEXaHIU3MOM JI0 Te€X IOp, MOKa HE OyAyT
HATSHYTHI LENU BOKPYT Tela TPYObI;

B)  BBINIOJHUTH MOJKIIOYCHUE CETEBOM BWIKOM MynbTa yrpasieHus MPT k

HHEProyCcTaHoBKe (IUTY yrpaBiieHus ), 3a3emiaute MPT u nynet ynpasnenust MPT;
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I) TPOBEPUTH CHIOBBIC KaOeln Ha OTCYTCTBHE BHEIIHUX MOBPEKICHUN U
YIIOKUTh UX HA UHBEHTAPHBIE CTOWKHU;

1) TOATOTOBUTh €MKOCTh CO CMa30YHO-OXJKIAIOMIEH KUIKOCTHIO
BMECTHUMOCTbIO HE MeHee 50 11 U 00ecrneunTh MOCTOSIHHOE OXJIaXAEHUE (pe3bl BO
BpEMsI PE3KH; YAEPKUBATh BBIPE3AEMYIO KaTyIIKY IPY30H0IbEMHBIM MEXAHU3MOM 10
OKOHYaHUS BBIPE3KH U MOCIEAYIOIErO IEMOHTAXKA,

€) TMPOM3BECTH BBIPE3KY KATYIIKA B COOTBETCTBHUM C HMHCTPYKLIHEW IO
skcrryataumu MPT, nipu xpyroBom asmxkeHurn MPT 1o BHEWIHEMY HEPUMETPY
TpyOONpoOBOJa HE JOMYyCKaTh MOMAJaHus CHJIOBOIO M 3a3eMJISIOIIEro Kalenei,
IIYHTUPYIOIIMX NEpEMBbIYEK B 30HY padoThl (pesbl. [Ipoknaaxky cumoBoro kabdens ot
MPT no nynera ynpaieHuss MPT BeIMOTHUTE TakuMm 00pa3oM, YTOOBI MCKIIIOUUTH
€ro HaTsDKEHWE Ha BeCh Iepuoi pe3kn u mnpoxoxzaeHuss MPT no BHemHemy
NEPUMETPY TPYOBI;

K) C LEJIbI0 UCKIIOUYEHHUS 3allleMJICHHUs PEXYIIEro Tucka (pe3bl MpU pe3ke
TpyO, BBI3BAaHHOIO OCBOOOKICHHEM HANpsLKEHW B TpyOe, HEoOX0aUMO BOUBATH
KJIMHBSI B Hajape3 Ha paccTosHuu OT 50 g0 60 MM OT pexyliero MHCTPYMEHTA.
Knunbst HeoOxonumo BOUBaThH Ha pacctosHuu oT 250 10 300 MM. KiuHbs TOTKHBI
OBITh HW3TOTOBJIEHBI W3 MCKPOOE30MAaCHOTO Marepuasia. 3a0uBaHHE KIHMHBEB
MPOU3BOAUTH IIPU OCTaHOBJIEHHOM MPT.

PaboTa no BbIpe3ke KaTyIKH 0€30THEBBIM METOJIOM 3alpeniaeTcs:

®  [IpU HEUCIIPAaBHOM U HeKOMILIeKTHOU MPT;
"  PACCTOSIHUU MEXIY CTEHKOW peMOHTHOTO KoTiioBaHa U MPT menee 0,6 Mm;
" HAJIWYUU Ha CWJIOBOM KaleJje BHEUIHUX MOBPEXKIACHHUM, COEAMHUTEIIbHBIX

MYy(]T, «CKPYTOK»;

= orcyrcrBun 3azemnieHuss MPT, mynera ynpasnenus MPT, sHeproycranoBku
(1MTa yrnpaBieHus);

"  HaJM4YMU Ha Ppe3e BHIKPOIIECHHBIX 3yObeB, TPEIIUH U 30H MPUTYIUICHUN;

* ¢ He 3a)MKCUPOBAHHBIM Ha (pe3e MPEIOXPAHUTEIILHBIM KOKYXOM;

" mpu ckopocTu BpauieHus ¢pespl 6omee 60 o6/mMuH uM momauu Oonee 30

MM/MHH;
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" (€3 paBHOMEPHOIO MOCTOSTHHOTO OXJIaXIeHUs (pe3bl;
*  (e3 HAMMYUS TOJAOHOB MOJ MecTaMu ycTaHOBKU MPT;
" [IpU HEIOMYCTUMOM HATSKEHUU MUTAIOIIET0 KalOessl Ui ero MonajaHuu Mo
pexXyImii uHCTpyMEHT ((ppesy);
" [IpW HAXOXXJCHHH JIIOJICH B PEMOHTHOM KOTJIOBaHE BO Bpems pabotsl MPT.
ITocne okoHuanuss paboT 1O BbIpe3ke Karymku MPT aemoHTHPYIOT,
PEMOHTHBI KOTJIOBAH OCBOOOXJAIOT OT BBIPE3aHHOW KaTYIIKH W 3a4YMINAKOT OT

3daMa3y4YCHHOCTH.

4.5.2 Bblpe3ka KaTylIKH ¢ MPUMeHEHHEM IHEPIrHHU B3pbIBa

Bripe3ka kaTymku ¢ MPpUMEHEHHEM SHEPTHH B3pbIBa JOJHKHA MPOBOAUTHCS
[0 TPOEKTYy IPOU3BOJCTBA B3PHIBHBIX pabOT B cooTBeTcTBUU ¢ DenepanbHbIMU
HOpMaMH U TIPaBWJIaMU, ACHCTBYIONUMHU UHCTPYKIUSAMHU U TOJOKCHUSIMH O TTOPSIKE
yueTa, XpaHEeHHUs], UCII0JIb30BAHUS B3PbIBYATHIX MAaTEPHUAJIOB.

B3pbiBHBIE pa0OThl JOJDKHBI  BBIOJHATBCS B MECTaX, OTBEYAIOIIUX
TpeOOBaHUSAM OE30MACHOCTH MPU WX MPOBEACHUM, W BBITIOTHATHCS MO MPOCKTaM
IPOM3BOICTBA B3PBIBHBIX PalOT.

PaboThl 1o pe3ke TpyOONmpoBOJa BBHINOJHAET OpUraaa, B COCTaB KOTOPOH
BXOJST OTBETCTBEHHBbI 3a TMpoBedeHHE paboT (PYKOBOAMUTENb B3PbIBHBIMU
paboTamMM) U HE MEHEE JBYX B3PHIBHUKOB.

[lepen HayamoMm B3PBIBHBIX PabOT OTMEUAIOTCS TPAHUIIBI OMACHOW 30HBI U
BBICTABIIIOTCS IOCTHI OXpaHbl. Ka) bl MOCT HaXOAUTCS B MOJI€ 3PEHUS CMEKHBIX C
HUM TIOCTOB.

Jlanmee B3pbIBHUKAM HEOOXOAMMO MPHUHSITH MEPHI TI0 3aIIUTE 000PYIOBAHHS U
COOpPY’KEHHI OT OCKOJIKOB M BO3JEWUCTBUS B3pPHIBHOM BOJHBI, @ 3aT€M OHHU MOTYT
OPUCTYNaTh K BBHINOJHEHHIO pabOT, HO TOJBKO TIOCTE BBIMOJHEHUS BCEX
MOJIFOTOBUTENIbHBIX ONEpalyil U MOJy4eHUs YBEAOMJICHHUSI O TOTOBHOCTH OOBEKTa K
IIPOU3BOICTBY B3PBIBHBIX PadoOT.

[Tpu ucnonb30BaHUM SHEPTHH B3PhIBA 3aMPEIACTCA:

"  [pPUMEHEHHE B3PHIBYATHIX MATEPUAJIOB, HE HUMEIOUIUX pPa3peLICHUS

POCTCXH&,II?)Opa Ha ITPUMCHCHHUC,
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" mpoBeaeHue pabor Oe3 Hamuuus JuieH3ud PocrtexHamzopa Ha
NESTENIbHOCTh,  CBSI3AHHYIO ~ C  OOpallleHHeM  B3PbIBYATBIX  MaTEpUajoB
IIPOMBIIIJIEHHOTO Ha3HAYECHMUS;

"  [PUMEHEHUE HEMPOBEPEHHBIX JJIEKTPOACTOHATOPOB,  B3PBIBUATHIX
BELIECTB C UCTEKUINM rapaHTUHHBIM CPOKOM IIPU OTCYTCTBUU aKTa UX UCIBITAaHUI;

"  [IpPUMEHEHHE HEIPOBEPEHHBIX HEHUCIPABHBIX KOHTPOJIbHO-
MU3MEPUTENbHBIX WIH B3PBIBHBIX PUOOPOB;

"  JCNOJb30BaHHUE JJII MOHTaXXa 3JIEKTPOB3PHIBHOM CETH MarucTpajbHOTO
MPOBO/IA, NOBPEKIECHHOTO MPEIBITYIIIMM B3PbIBOM;

"  [IPOBOJUTH B3pbIBaHUE 0€3 MPOBEPKU COMPOTHUBICHHS (ITPOBOJUMOCTH)
JIEKTPOB3PBIBHON CETH;

" 3arpoMOXIaTh MYTHU OTXOZA B3PHIBHUKOB B YKPBITHE;

"  [oJaBaTh 3BYKOBBIE CHUTHajbl 0€3 pacHopshiKeHHsl OTBETCTBEHHOTO
PYKOBOJUTEISI B3PbIBHBIX padoT;

"  [0/JaBaTh NPEIYNPEKIAIOIINE CUTHAIBI TOJI0COM;

"  BBIIEPrUBaTh WJIM TSIHYTh BOJIHOBOJBI HEIJIEKTPUUYECKUX CHUCTEM
CMOHTHUPOBAaHHOW B3PBIBHOM CETH;

"  JIepXKaTh B PyKax 3JIEKTPOJIETOHATOPHI P MOHTAXeE 3aps/10B;

"  ecaM B3pbIBa HE NPOU30LLIO, MOAXOAUTh K MECTY B3pbIBA PaHEE 4YEM
yepes 15 MuH nmocie noadn HanpsHKeHUS,

"  JIONyCKaTb B3pPbIBHUKOB (MAacTE€pPOB-B3PHIBHUKOB), HE MPOILEIIINX
UHCTPYKTaX;

"  [POBOAUTH OCMOTpP MECTa B3pbIBa paHee, yeM uepe3 10 muH mocie
B3pbIBA;

"  JIONyCKaTh JIIOJEH K MecCTaM B3PBIBHBIX pabOT Mociie B3phiBa 0€3
OCMOTpa U MPOBEPKHU UX B3PHIBHUKOM Ha HAJTMYUE OTKA30B.

4.6 leMoHTaxk 1e()eKTHOI0 YUYACTKA He(pTenmpoBoa

JIeMOHTaX KaTylleK IpPOBOJUTCS C TPUMEHEHHUEM TPYy30I0JIbEMHBIX
MEXaHU3MOB, a TaKX€ C HENPEpPbIBHBIM KOHTPOJEM BO3IYLIHOW Cpeabl Ha

3ara30BaHHOCTL B H€HOCp€I[CTB€HHOﬁ OJIM30CTH OT 3TUX MEXaHH3MOB.
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CtponoBKa KaTylIEK BBINOJIHAETCS HHBEHTAPHBIMU CTpPOIaMu (pUCYHOK 15) B
COOTBETCTBUM CO CXE€MaMU CTpONOBKH, pa3paboranHeivu B IIIIP wu IIIP

MMOABCMHBIMH COOPYKCHHUAMMU.

¥

Pucynox 15 — Cxema CTpOnOBKH KaTyIIKH
CnocoObl CTPOINOBKM JOJDKHBI HMCKIIIOYaTh BO3MOXKHOCTh MAJCHUS WM

CKOJIbKCHUA IICPCMCIIACMOI'0O I'py3a.

4.7 PaboThl o repMeTH3anuu HedTenposoaa

[Tocne omopokHEHUS PEMOHTHPYEMOTO Y4acTKa TPyOOINpOBO/Aa M BBIPE3KH
KaTyIlIKK, BHYTPEHHIO TIOJIOCTh He(TEmpoBoJa TepMETU3UPYIOT, a [MOocje
BBITIOJIHSFOT OTHEBBIE M CBAPOYHO-MOHTAXXHBIE PAOOTHI.

B 3aBucuMoCTH OT MPUHATON TEXHOJOTUM PEMOHTHBIX paOOT MPUMEHSIOTCS
CJIEAYIOIINE METOAbl FEPMETU3ALINN:

" C OTKPBITOTO TOpIIAa TPYOONPOBO/IA;

"  yepe3 NaTpyOKH C 33JIBHIKKaMHU.

[Ipu pemoHTEe C 3aMEHON KaTyImIKM B HEMOCPEACTBEHHOW OJIM30CTH OT
3allOpHOM apMaTyphbl, B cllyda€ HEBO3MOXHOCTH H3-3a CTECHEHHBIX YCJIOBUH
YCTAHOBKH TE€PMETH3aTOPOB, MIOMYCKAETCS TepMETHU3allus TJIMHSHBIM TaMIIOHOM
nHOW He MeHee 1 D ¢ HaOuWBKOHM ero J0 ymopa B 3aKpbITHIM 3alOpHBIA OpraH
3aropHoi apMatypsl [9].

[Tpu mpoun3BoACTBE pabOT MO TEPMETU3AINH TTOJIOCTH TPYObl Ha BECh TIEPHUOJT

paboThl JOMHKEH OBITh OPraHM30BaH HEMPEPHIBHBIM KOHTPOJIb BO3AYIIHON CPElbl Ha
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3ara30BaHHOCTh B HEMOCPEICTBEHHON OJM30CTH OT pabOTaIOLIUX TPY30MOAbEMHBIX
MEXaHHU3MOB C JABUTATEISIMU BHYTPEHHETO CTOPaHHUSL.

['epMeTn3aTOopbl TPAHCHIOPTUPYIOT MO TPYOONPOBOAY IMOCIE OKOHYAHUS
PEMOHTHBIX paboOT MOTOKOM TepekaunBaemon HepTu/HedTenpomykra no KIIIT CO/,
KOTOpbIE HCIONB3YIOT M1 MX npuema. YToObl ONpeAenuTb MECTOMNOJI0KEHHE
repMeTu3aTopa IMpU €ro ABUKEHUU MO TpyOe NPUMEHSIOTCS MepedaTuuku Jyis
CKpeOka ¢ HOBBIMH DJEMEHTAMH MUTaHUS, KOTOPbIE MOHTUPYIOT Ha caM
repMeTH3aTop.

[Ipu mnpoBeaeHMM pEMOHTHBIX paboT Ha ywyactkax MH 3ampemiaercs
OPUMEHATh OYHMCTHBIE YCTPOMNCTBA, 3ayCK KOTOPBIX BO3MOXEH TOJIBKO IIOCIHE

3aroJiHeHus ¥ BbiBoJIa MH Ha pexumM.

4.8 IloaroToBKa U MPOU3BO/CTBO CBAPOYHO-MOHTAKHBIX PadoT

B mpotiecce moaroToBKu K CBapKe HEOOXOAUMO:

a) OYHUCTUTh BHYTPEHHIOIO MOJOCTh TPyO M JeTaneil TpyOOIpOBOAOB OT
MOTIABIIIETO TPYHTA, CHETa M T. 1. 3arpsA3HEHUH, a TAKKE MEXaHUYECKH OYHCTUTH IO
METAITNYECKOro OJeCKa KPOMKHU U MPHUJIETAIONTNE K HUIM BHYTPEHHIOI M HAPYKHYIO
MOBEPXHOCTU TPYyO, neranedt TpyOOINpoBOJOB, MaTpyOKOB 3aMOpHOM apMaTyphl Ha
LIMPUHY HE MeHee 15 mm;

06) ocMOTpeTh TOpubl TPYO (MEpPEeXOHBIX KaTyIeK, MEPEXOAHBIX KOJIEel) U
3aropHO apMatypbl. BHYTpeHHssI TOBEpXHOCTh 33JBUXKEK W OOpaTHBIX KJIAlaHOB
nepea HayajioM paloT JOoJKHA OBbITh 3alllMIlleHa OT TNOMaJaHusl Tps3u, OpbI3r
MeTajljla, OKAaJIWHBI, LUIaKa W JPYIHMX [PEIMETOB COTJaCHO PEKOMEHAALUIM
OpeaNpUITUS-U3TOTOBUTENS. JIJIs ATOW 1enn MOTryT OBITh TaKKe HCIOJIb30BaHBI
PE3MHOBBIC KOBPUKH, 3aTTYIIKA U3 JepPeBa M MPOKIAIKH U3 HECTOPAEMBIX TKAHEBHIX,
MJIACTUKOBBIX MaTEPUAIOB;

B) OCMOTPETh MOBEPXHOCTH KPOMOK CBAPUBAEMBIX JJIEMEHTOB. Y CTPAaHUTh
nuMoBaHUEM Ha HAPY>KHOM MOBEPXHOCTH HEU3O0JIMPOBAHHBIX TOPIOB TPYO WK
NEePEeXOAHBIX KOJEl| apanuHbl, pUCKH, 3aAUPbI TIIyOMHOU 10 5 % OT HOpMATUBHOU
TOJIIIMHBI CTEHKHU, HO He Oo0Jiee MHHYCOBBIX JIOMYCKOB Ha TOJIIMHY CTEHKH,

OFOBOPEHHBIX B COOTBETCTBYIOUIMX HOpMaTuBHbIX JoKkyMeHTax OAO «AK
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«Tpancuetb» Ha TPYyOHI;

) VyAQIUTh YCWICHUE HAPY>KHBIX 3aBOJCKUX MPOJIOIBHBIX U CIHPATBHBIX
mBOB /10 BesmuuHbI 0T 0 10 0,5 MM Ha ydactke mupuHoit ot 10 1o 15 MM ot Topua
TPYOBL.

[TepBoHauanbHOM 3amadeil sIBISETCS IMOJATOTOBKA KPOMOK HedTernpoBoaa K
cBapke. JIJIsi TOATOTOBKM KPOMOK IPUMEHSETCS MalnHa pe3ku Tpyo «OpOuta-Py
(pucynoxk 16).

BBapuBaemas kaTyimika JobKHa OBITH H3TOTOBJIEHA W3 TPyO TOro XKe
JMaMeTpa, TOJIIUHBI CTEHKH M COOTBETCTBOBATH KJIACCY MPOYHOCTH KaK MUHUMYM

OJIHOM U3 COEINHSIEMBIX TPYO.

Pucynox 16 — Mammna st pe3ku tpy0 «Opouta-Py»

4.9 CrTpikoBKa (MOArOHKA) KATYIIEK/3aXJ1eCTOB, YCTAHOBKA W MOHTAK
3all0PHOM apMATYPbl U COeIMHUTEIbHBIX JeTajleil

[Tocne BBIpE3KM KATYIIKA OCH COEIMHSIEMBIX YYaCTKOB TpPyOOIPOBOIOB
BBICTABJISIIOTCSI B €UHYIO TPOJOJBHYIO JIMHUIO Ha PACCTOSHUU, IO3BOJISIONIEM
MPOU3BECTU COOPKY CTBIKOB, TMPU H3TOM IUIOCKOCTH TOPIIOBBIX IMOBEPXHOCTEH
CTBIKYeMBIX TpPyO JOJDKHBI OBITh TEPIEHIUKYISIPHBI OCSAM OTHUX YYacTKOB
TpyOOINpoOBOJa U TapaUICIbHBI APYT JAPYry, YTO JIOCTUTAETCS IMyTEM BCKPBITUS U
OCBOOOXKJICHHSI TPYyOOMpPOBOJA OT TPYHTA C TOCICAYIOIINM WX TEPEMEIICHUEM.
[lepemenienne y4acTkoB TpPyOONpPOBOAA OCYIIECTBISIETCS TPYOOYKIAQAUUKAMH C

INPUMCHCHUCM «MATKHX» IIO0JIOTCHCH, A JOCTHIKCHHUA HX COOCHOCTH. Msrkoe
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MOJIOTEHLIE [JOJDKHO OBITh pAacloJIOKEHO Ha pPACCTOSHUM HE MeHee 2 M  OT
repMEeTU3aTOPa/TIIMHAHOTO TaMIIOHA C IIeJIbI0 HEIOMYIICHHS €ro MOBPEXKICHHS TpU
noabeMe TpyObl U UMETh COOTBETCTBYIOIIYIO I'py30noAbeMHOCTb. He gomyckaercs
OTbeM TPYOOTIPOBOIA C MPUMEHEHHEM CTPOIIOB-YAaBOK U TPOCOBBIX MoyIoTeHeI [9].

[ToaroToBky ywacTka TpyOOmpoBOJa Jisi BPE3KU MPOBOIST B ClEIyIOLIEH
MOCJIEIOBATEILHOCTH:

"  ypaieHue Ne(dEeKTHOTO ydacTka TpyOOmpoBOja, 3aloOpHON apMaTyphl,
COCJIMHUTENBHBIX JeTaliel (METOI0M OE30THEBOM PE3KHU WM B3phIBA);

" repMeTH3aIusd TOPIIOB Y4acTKOB TpyOOIIPOBOJIOB
TepPMETH3aTOPAMHI/TIUHSIHBIMU TAMIIOHAMH;

"  CBEpJICHUE KOHTPOJBHBIX OTBEPCTUH JUIsi OTOOpa aHaidu3a BO3yXa
nepea  TePMETH3aTOPAMU/TIMHSIHBIMU ~ TaMIIOHAMH/BOASHBIMA ~ TIPOOKaMH  Ha
pacctosiuuu oT 100 70 150 MM OT MX TOPIIOB;

"  CBepJICHUE OTBEPCTUM JIJIi KOHTPOJS ypoBHS HehTH/HePTENpoayKTa BO
BHYTPEHHEU MOJIOCTH OCBOOOXKJIEHHOTO OT HeQTHU/HEePTENpoayKTa TpyOONpoBOaa U
HaJIM4Msi M30BITOYHOTO JaBlieHus (WM BaKyyma) Ha pacctosHuu He MeHee 40M ot
YCTaHOBJICHHBIX TEPMETHU3AaTOPOB C 00OEMX CTOPOH PEMOHTHOTO KOTJIOBAHA;

"  Jerazaius PEMOHTHOTO KOTJOBaHa M KOHTPOJb 3ara3oBaHHOCTH
BO3/IYIIIHOM CPEJIbI;

"  OmpenelieHHEe COOCHOCTH CTBIKYeMBIX YYacTKOB TPYyOONpPOBOOB
(pucynoxk 16).

BricTaBieHHBIE TOPIBI CTBHIKYEMBIX TPyO TPH TMPOBEACHUHM TaTbHEHIIHX
orepalnuii JTOJDKHBI OCTaBaThCSA HEMOJBIKHBIMU. HeEmoaBMKHOCTh KOHIIOB TPYyO
obecnieunBaeTcs (PUKCUPOBAHUEM IOJIOXKEHUS CTPEJIbl TPYOOYKIaauynuKa M 3aChIKON
Y4acTKOB TPYOOIIPOBOJIOB TPYHTOM.

[Ipu HEBO3MOXXHOCTH IIEHTPOBKH TPyO ¢ TpeOyemMoW TOYHOCTHIO, PEMOHT
JAHHOTO y4YacTKa TpyOOmpoBOJa TMPOU3BOAUTCS MOHTAXOM THYTHIX OTBOJIOB,
BEJIMYMHA YIJIa KOTOPBIX OMNpEeNeesieTCs MO Pe3ysbTaTaM I'e0/Ie3UYeCKON CheMKH

JAHHOTO y4JacTKa TpyOompoBoa.

He 6onee 2 mm
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<2 MM

i

0) HECOOCHOCTb CTBHIKYEMBIX TPYO

Pucynok 17 — Cxema uaMepeHusi COOCHOCTU TPYO MpH Bpe3Ke

[ToAroHKY KaTyIIKH IMPOU3BOANUTCS B CIIEAYIOIICH mocieaoBareabHoctu [9]:

"  Jqle;aeTcsl  pa3MeTKa  KaTylmiku  (TepexoJiHble  KoJiblla —  MpH
HEOOXOJIMMOCTH) Ha TpyOe, IMHA KOTOPOH JOJDKHA COOTBETCTBOBATH JIJIMHE
BBIPE3aHHOTO yYacTKa C y4eTOM IPHUIyCKa Ha MEXaHMYECKyI0 OOpabdOTKy Iocie
ra3oBoil pe3ka BEIWYMHBI 2 MM. J[JIMHA KaTylmIKW, COEIWHUTEIIBHOW JeTalu Hu
3allOpHON apMaTypbl C TMEPEXOJHBIMH KOJbIIaMHU, TOTOBOM K YCTaHOBKE, JIOJIKHA
OBITh MEHBIIIE JUIMHBI PEMOHTHOTO Y4acTKa Ha BEJIMUMHY OT 2 110 3 MM;

"  pa3MeTKa JIMHAM pe3a TMPOU3BOJMUTCA MEJIOM WM TallbKOM ¢
MPUMEHEHUEM MATKHUX IIa0JIOHOB JINOO IPYTUX CHEIHAIBHBIX MPUCTIOCOOICHUH;

" I OOpeAeNieHUs] UIMHBI MOHTHUPYEMOW KATyIIKHM IPOU3BOAST
U3MEpPEHUE JUIMHBI 3aMEHSIEMOT0 Yy4acTKa TpyOOompoBOAa B UYETHIPEX TOYKAX IIO
TOPU30HTAIBHOM M BEPTUKAJIBHOM TNIOCKOCTSIX

JIns LEHTPOBKU KATYIIKM C PEMOHTHPYEMBIM Y4YacTKOM TpyOOmIpoBoOjia
NPUMEHSIIOT HapyKHbIe IeHTpaTopbl. EcCIM KOHIBI PEMOHTUPYEMOIO Yy4acTKa
TpyOONpoOBOAa M KaTYIIKH HMEIT OBAJIBHOCTh, TO NPUMEHSIOTCS LEHTPATOPHI,
UCIIPABIISIIOIIME 3Ty  OBAJIBHOCTH  (LIEMHBIE  IIEHTPATOPbI,  IEHTPATOPbI-
JIEOBATM3ATOPHI, MOJIKIIATHBIE CTPYOIIMHBI I 3BEHBEBBIX IICHTPATOPOB).

COOpKYy CTBIKOB C Pa3IWYHBIMH HapY>XHBIMH JIUAMETPAMH COCIMHSIEMBIX

9JICMCHTOB PCKOMCHAYCTCS IIPOU3BOJUTDL C MCITOJIb30BAHNCM ILCITHBIX HCHTPATOPOB U
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HECHTPATOPOB-ACOBAIN3aTOPOB, IIO3BOJIAIOIMINX KOMIICHCHPOBATb Pa3sHOCTDb

HapY’KHBIX TUAMETPOB C MOMOIIbIO PETYJIHPOBKHU OIMOPHBIX OOJTOB.

4.10 Pa3amarau4uBaHue CTHIKYEMbIX TPYO nepe/ cBapKoi

OcTaTo4yHyl0 HaMarHMYEHHOCTH TPYO, CBapMBaEMBbIX B MPOIECCE PEMOHTA
MT, xmaccupuIupyoT B 3aBUCUMOCTH OT BEJIMYHMHBI HATPSDKEHHOCTH MArHUTHOTO
MOJIE WJIM BEIUYMHBI MAarHUTHOW WHAYKIIMHM, HW3MEPSEMBIX Ha TOpIax Tpyo.
OcTaToyHass HAMArHUYEHHOCTh MOKET OBbITh:

= cnaboit — 10 20 I'c (2 MmThn);

. cpeaneit — ot 20 10 30 I'c (ot 2 no 3 mTn);

=  BpIcokoit — 6omee 30 I'c (3 mTm).

IIpu cpenneli ¥ BBICOKOM OCTaTOYHON HAMarHMYEHHOCTH TPYO CBapKa CTHIKOB

TpyOOIPOBOJOB COMPOBOKIAETCS MOSIBIEHUEM 3(h(PEKTa MATHUTHOTO Ty ThSl.

Jnsa  HeWrpanuszauuu — 3¢ddexrta  MarHUTHOro  JAyThbSl ~ IPOBOMST
pa3MarHMYMBaHUE CBApHBAEMbIX KOHIIOB TpPyO, KOTOpbIE MOJPA3JEISAIOTCS Ha
CJIEYIOIE METO/BL:

"  pa3MarHM4MBaHUE C TOMOLIBIO MAarHUTHOIO TMOJs, CO3JaBaeMOIo
MOCTOSIHHBIM TOKOM;

"  pa3MarHM4MBaHUE C IOMOIIBIO 3JEKTPOMArHUTOB;

"  pa3MarHM4YMBaHUE C TOMOLIBIO MOCTOSIHHBIX MAarHUTOB.

[IpuMeHsAIOT ~ cieayroluMe  CXeMbl — pa3MarHuyuMBaHus  (MarHUTHOM
KOMITICHCAIINH ) TOPIIOB TPYO:

"  pa3MarHM4MBaHUE€ OTHAEJbHBIX TPYyO C MPUMEHEHHEM OIHOTO (IIBYX)
VCTOYHHUKOB MOCTOSIHHOTO TOKa;

"  pa3MarHM4YMBaHHE KOHLIOB OTHENbHBIX TPYyO C NpPUMEHEHHEM JBYX
MCTOYHUKOB MOCTOSIHHOTO TOKA;

"  pa3MarHM4YMBaHHE [BYX KOHLOB OTHENIBHBIX TPyO0 C NpUMEHEHHEM
OJIHOTO MCTOYHHKA MOCTOSTHHOTO TOKa;

"  pa3MarHM4YMBaHUE JBYX KOHIIOB OTIEIBHBIX TPYyO C MpPUMEHEHUEM
AIIEKTPOMArHuTa;

"  pa3MarHM4MBaHME JIBYX KOHIIOB HWJIM KOpIIyca OTAENIBHBIX TpYyO C

IIPUMCHCHHUECM ITIOCTOAHHOI'O MarouTa.
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Jlist BBIOOpa METOJa M CXEeMbl pa3MarHUYMBAHUS HEOOXOJAMMO OMpPENeTUTh
BEJTMYMHY Y HAIIPaBJICHUE MAarHUTHOTO TTOJISI C TIOMOIIIBIO0 U3MEPUTEILHBIX TPUOOPOB:

"  YHIUKATOPHl MArHUTHOTO IIOJIS C TIPEACIIOM H3MEpeHmi oT 1 10
2000 Tc mym 1 go 4000 I'c;

" TayCcCMeTp;

"  U3MCPHUTEIb HANPSHKCHHOCTH MAarHUTHOTO TIOJIS C MPEISIOM U3MEpEeHUN

ot 0,5 7o 1000 mT.

4.11 CBapo4HO-MOHTAaKHbIE PA0OTHI

CBapounbie  pabOThl MPU  KalUTaJIbHOM  PEMOHTE  MarucCTpPajbHBIX
HE(TEPOBOJIOB TOAPA3JEISIOTCS Ha CBApPOYHO-MOHTAXKHBIE PabOTBHl MPHU 3aMEHE
TpyO ¥ PEMOHTHBIE CBAPOYHBIE PAOOTHI IPU BOCCTAHOBIICHUU CTEHKU TPYOBI.

CBapo4HO-MOHTaXHbIE PabOTHI MaruCTpPaIbHBIX TPYOOIPOBOJIOB C 3aMEHOMU
TpyO BKIIIOYAIOT:

"  [OATOTOBKY K COOPOYHBIM U CBAPOUYHBIM padoTaMm;

=  cOOpKy U cBapKy TpyO B TpyOHBIE CEKIIUM HA TPYyOOCBAPOUHBIX 0a3ax U B
TIOJICBBIX YCIIOBUSX;

"  cOOpKY M CBapKy CEKIIUi B CILIOIIHYIO HUTKY Ha TPacce;

"  KOHTpPOJIb KA4e€CTBA CBAPHBIX COSTUHEHUN TPYOOIPOBOIOB.

[lepen BbimonHeHHEM PaboOT MO cOOpKE U CBapKe TpyO Ha TPyOOCBapOUYHOM
0aze He0OXOAUMO MPOBECTH CJICIYIOIINE MMOATOTOBUTEIbHBIC oneparuu [6]:

a) Ha CHENHaTbHO TMOATOTOBJICHHOW W CIUIAHMPOBAHHOW TUIOIIAIKE
BBITIOJIHUTH MOHTaX TPyOOCBapOUHOM 0a3bl;

0) TOArOTOBUTH /I TPYyOOyKJIaAuWKa IMOABE3AHBIC MYTH K MPUEMHOMY
CTeJUTaXKy COOPOYHOTO CTEH/IAa M CTEIUIaXy JUISI CKIIaIUpOBaHUS TPYO;

B) TIOJIBECTH KOMMYHHKAIIMH (CHIJIOBBIE M CBApPOYHBIC Kabenn);

I) Pa3MeCTUTh B 30HE MTPOU3BOJICTBA pabOT TPYyOOYKIIATIHK;

J) YCTaHOBUTH BArOHYMKH [IJII XPAaHCHUS WHBEHTApsT ¥ CBapOYHBIX
MaTepHayioB, a TaKXKe Nedb JJIs CYIIKHU (IIH0ca U MPOKAIKHU 3JIEKTPOIOB.

PaboThl 0 cOopke U cBapke TpyOOINpPOBOAOB JOJIKHBI BBINOJHATHCSA B JBa

oTaria:
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I sman — neHTPOBKA CEKIIMH C HUTKOW TPYOOINPOBOA C TOMOIIbIO BHYTPEHHETO WJIH
HapY’KHOTO LIEHTPATOpa U CBapKa NEpBOro (KOPHEBOIO) CJIOs 1IBA;
1l sman — cBapka nocyienyoumx cI0eB U KOHTPOJIb KaueCTBa CBAPHOTO IIIBa.

PemonTHble cBapouHble paboThl Ha HedTempoBoAax MPOBOASATCS Oe3
OCTAaHOBKHM TEpPEKauykKl WM TpPU OCTAHOBIICHHOM IMepeKadke C UEbl0 yCTpaHEHUs
ne(eKTOB CTeHKM TpyO W CBAapHBIX IIBOB IIYTEM YCTAHOBKH YCUIIUTEIbHBIX
3JIEMEHTOB (My(T) WU HAIJIABKH METaIa.

B nporiecce cBapku HEOOXOAMMO BHIITOTHEHUE CICIYIONIMX onepanuii [6]:

"  [pOBEpKa COCTOSHHUS BO3IYIIHON Cpenbl Ha MECTe MPOBEICHUS
CBapOYHBIX padoT;

"  BHENIHUWA OCMOTp, Kiaccudukamus AePeKTOB, U3MEPEHHE TOJIIUHBI
CTEHKH TpyO HepTenpoBo1a B MeCTax MpeArnoiaraeMoi CBapKu;

"  [OATrOTOBKAa IOBEPXHOCTEH CBapHBaeMbIX JeTaneil (cHstue ¢dacku,
3a4UCTKa IIOBEPXHOCTEN TpYO);

"  CBapoO4HbIE padOTHI;

"  KOHTpPOJIb KaueCTBa CBapKH.

B 3aBucumocTtu ot BHja, pa3Mepa U B3aUMHOTO PACIIOIOKEHUS TOBPEKICHHIMA
BBIOMPAIOT OJIMH U3 CICAYIOIINX METOJIOB YCTpaHESHHS 1e(EeKTOB CTEHKH TPYOBI:

"  3auKcTKa, NUTMGOBKA MOBEPXHOCTHU C AeheKTaMu;

"  3aBapka (HariaBKa) MeTasuia 1e)eKTOB CTEHOK TPYO;

"  PEMOHT C IPUMEHEHHEM KOMIIO3UTHO-MY(PTOBOI TEXHOJIOTHUHU.

Jl7is 3aMep3I1ero 1 TajJoro COCTOSHUS 0OJIOT cBapka TpyOONpOBOAa B HHUTKY,
ero W30JALIMA W YKJIaJKa BBIMOJHSIIOTCS TIO Pa3jIMYHBIM  TEXHOJOTUYECKUM
cxeMaM. [lpu 3amep3wiem cocmoanuu 6010ma, KOTrIa CTAHOBHUTCS BO3MOYKHBIM
JIBUMKCHHE 10 HEMY MEXaHH3WPOBAHHBIX KOJOHH, TEXHOJIOTUS CTPOUTEIHCTBA
TpyOOTIPOBOJIOB HUYEM HE OTJIMYAETCS OT TEXHOJOTUU CTPOUTEIILCTBA HA PAaBHUHHOMN
MECTHOCTHU. B cnyuae, kozo0a epyHm HaxoOoumcs 6 maniom COCMOAHUU, CBApKa U

U30JISIMsL TPYOONpPOBOa OCYIIECTBIISIETCS HA OJJHOM U3 Oeperos 00J0Ta.
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4.12 KoHTpoJIb Ka4yecTBa CBAPHBIX COeIMHEeHMIi

KoHTpoJip KauecTBa CBapHBIX COCIMHEHUW MPU PEMOHTE C 3aMEHOM ydacTka
TpyOOIIpOBOa MPOU3BOIUTCS:

"  [OONEpPalMOHHBIM KOHTPOJIEM B MpOLECCE COOPKU U CBAPKH;

"  BU3yaJbHBIM KOHTPOJIEM U OOMEPOM CBApHBIX COETUHEHUI];

"  [POBEPKOW CBApHBIX IIBOB HEPa3pyLIAIOUIMMH METOJAaMU KOHTPOJI
(paauorpaduyecKuM U yIbTPa3BYKOBBIM).

IIpu noonepamOHHOM KOHTPOJIE IPOBEPSIOTCS:

1) cooTBeTCTBHE pa3leiIKu KPOMOK ITOJT CBAPKY;

2) Ka4ecTBO 3a4YMCTKA KPOMOK W TIPWICTAIOIIUX K HUM HapyXKHOU W
BHYTPEHHEN IOBEPXHOCTH;

3)  coOoaeHUE TOMYCTUMOM Pa3HOTOIIMHHOCTH CBAPHBACMBIX TPYO;

4) BemUYMHA CMEIICHHUS CTHIKYEMBIX KPOMOK;

5) BenMYMHA TEXHOJIOTUYECKUX 3a30POB B CTHIKAX;

6) cooTBeTcTBUEC TEeMIIEpaTyphbl MpeIBapUTETHLHOTO 1oJiorpena
YCTaHOBJICHHBIM TPEOOBAHUSAM;

7) BeNMYHMHA CMEIICHUS TPOJOJIBHBIX 3aBOJICKHX IIBOB PEMOHTHPYEMOTO
TpyOOIIPOBOJA U MOHTHUPYEMON «KaTYLIKN»;

8) mnpuMeHsieMble CBApPOYHBIC MATEPHAJIBl H PEKUMbI CBAPKU;

9) xadecTBO (hOpMUPOBAHUS IIBOB,

10) ckopocTh BeTpa;

11) HanMuYMEe MHBEHTAPHOTO YKPBITHS MPH 0CAIKaX U BETPE.

[Ipu BU3yanbHO-U3MEPUTEIBHOM KOHTPOJIE TPOBEPSIFOTCS:

1) Hanu4Me KJICHM CBApIIMKOB, BBIMOJIHSIBIINX CBAPKY;

2)  OTCYTCTBHE NE(PEKTOB, COMyTCTBYIOIINX CBAPKE;

3) COOTBETCTBUE TCOMETPHUYCCKHX pPa3MepoB M (HOPMBI CBApHOIO CTHIKA
HOPMATHUBHO TEXHUUYECKUM TPEOOBaHUSIM;

4)  OTCYTCTBHUE CJEIOB 3a)KHTaHUs IyTH Ha TeJe TPYObl.

Bce  cBapHble  cOoenMHEHMS ~ JOJDKHBI — IOJBEPraTbCsi  KOHTPOJIIO

HEpa3pylalIUMU  MeToJlaMid. BHeEmHW BUJ W TreoMEeTpUYECKHEe MapaMeTphl
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CBAPHBIX COCAUHEHUW MAruCTpPajdbHBIX TPyOOMPOBOJOB, OIEHUBAEMBIE  II0
pesynbraram  BUK, 10MKHBI COOTBETCTBOBAaTH TPEOOBAaHUSAM ONEPALUOHHOM
TEXHOJIOTUYECKOM KapThl ATTECTOBAHHOM TEXHOJIOTUU CBAPKH, B YACTHOCTHU:

"  O0JMIIOBOYHBIN CIOW IIBa JOJDKEH MEPEeKphbIBAaTh OCHOBHOM METaul Ha
paccrostHue ot 1,5 g0 2,5 MM ¢ KaxJoil CTOpPOHBI pa3Aesiku 0e3 o0pa3oBaHUS
MOJIPE30B IO KPOMKaM M UMeTh ycuienue ot 1,0 1o 3,0 mm;

"  yYacTKH MOBEPXHOCTH OOJUIIOBOYHOTO CJOS C TPy0O0il YemryidaToCcThio
(npeBblllieHUE TPEOHS HAJl BIAAUHON cOocTaBisieT 1 MM U Gosee), a TakKe y4acTKH C
MPEBBIIIICHUEM YCUJICHMS IIBa cieayeT 00paborarh HIIU(OBAIBHBIM KPYrOM WJIU
HaMUJIbHUKOM;

[Ipu BBINOTHEHUH OOJIMIIOBOYHOTO CJIOS IIBA B J[BAa, TPU BAIMKA JIOJKHBI
BBITIOJIHATHCS CIIETYIOIINE YCIOBUS:

"  KaXIbli MOCIENYIOWIEH BaJUK JIOJHKEH MEpPEKpbIBaTh MPEABbIIYIIUN HE
MeHee 4eM Ha 1/3 ero mupuHsl;

"  ryOMHA MEXBAJIMKOBOM KaHABKHU JIOJbKHA ObITh He Oosiee 1,0 MM, 4TO
ONPEAEIAETCS PA3HOCTHIO MEXK/Y BBICOTOM BajJiMKa B €r0 BEPXHEH TOYKE U BBICOTOU
IIBa B MECTE PACIIOJIOKEHUSI COCEHEW KaHABKM IPHU YCTAHOBKE IIabJIOHA Ha TEJo
TpYOBI;

"  BBICOTA YCHUJICHHS IO NEPUMETPY LIEHTPAIBHON OCH KaXKJI0TO U3 BAJIMKOB
HE JIOJKHA MpeBbIIATh 3,0 MM.

Takum oOpa3om, PEMOHT CBapHOrO IIBa, B TOM YHCJE IOJBAPOUYHOTO
OCYUIECTBJISIETCS. PYYHOM MAYrOBOM CBapKOM AJIEKTPOJAMU C OCHOBHBIM BHIOM
noKpeITUs. JlomyckaeTcs pEeMOHT  cleayroumx Ae(eKTOB: HECOOTBETCTBHUE
napamMeTpoB TEOMETPUYECKUX pa3MepoB (GOpMBI I11BAa, HE3aBaApPEHHBIC KpaTephl,
MIPOKOTH, HAIUIBIBBI, CBUIIM, YCaJOYHbIE PAKOBUHBI, IIJAKOBBIC BKJIIOUCHHUS, TOP,
HENpOBaphbl, HECIUIABICHUS, MOApe3bl TiyouHoil He Ooniee 20% TOMIIMHBI TPYOHI.
Pemont TpemmH He gomyckaercs. CyMMapHas — JIJIdHa  y4acTKOB  IIIBa
HEJIOMMYCTUMBIMU  JleeKTaMi He JOJDKHA TMpeBblaTh 1/6 mepumerpa CThIKA.
MakcuMainbHasi JJIMHA €IUHOBPEMEHHO PEMOHTHPYEMOIO YyYacTKa HE JOJDKHA

npeBbimath 10 % JIMHBI OKPYKHOCTH CBAPHOTO COEIMHEHHUs. PEMOHT CTBIKOB TpyO
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nuamerpoMm 10 1020 MM OCYIIECTBISIIOT TOJBKO CHapyXKu, a TpyO AMaMeTpoM OT
1020 MM u Gosee — CHapy>KU WM U3HYTPH, B 3aBUCUMOCTH OT TIIyOWHBI 3ajieraHus
nedexTa U HaJIM4us JOCTYyNa K CThIKY U3HYTpH TpyObl. PaboTy Ha CThIKE OT Hayaia
0 KOHLIA BBIMOJIHSIET OJWH CBapIIUMK. Bce OTpEMOHTHpPOBAaHHBIE YYaCTKH CThIKA
JOJDKHBI ObITh oABepruyThl BUK 1 HepaspyaromeMy KOHTPOIIIO.

4.13 N30as1uMsi Bpe3aHHOM KAaTYIIKH

PaboThl 0 M307UMK KAaTyIIEK, MECT 3aBaPKU CTHIKOB MPOU3BOJIATCS TOJIBKO
B TOM Cllyyae, €CJId TOTOBO 3aKJIOYEHHE O KayecTBE CBapku MU O(OPMIIEHO
paspenieHre Ha M30JIALMI0 U J0 3amoJHeHus] TpyOomnpoBoga. PaboTel mo u3omsiuu
MECT 3aBapKM KOHTPOJIbHBIX M  TEXHOJOTMYECKHX OTBEPCTUA  (UOIHKOB)
IPOU3BOJATCS TaKKe, HO HE MeHee yeM uepe3 12 4 mocine BbiBojga MT Ha pabounii
PEXKUM.

HaHeceHne 3alMTHOTO MOKPBITUS Ha BPE3aHHYIO KaTYIIKY OCYILECTBISIETCA B
CJIEIYIOLIEN TIOCIIEI0BATENBHOCTH:

1) oumcTKa M30JIMPYEMOU TTOBEPXHOCTH JI0 TPEOYEMOW CTENICHH OYMCTKH U
LIEPOXOBATOCTH;

2) TpeaBapUTEIbHBIN HArPEB;

3) HaHeceHWe IPYHTOBKH Ha MOJTrOTOBJICHHYIO IIOBEPXHOCTH;

4) HaHECCHWE W3OJSIMOHHOTO TOKPBHITUS MEXaHH3MPOBAHHBIM WU
PYYHBIM CHOCOOOM (B TOM 4HCIIE€ C MPUMEHEHUEM CPEACTB Majoil MeXaHU3aluu),
00ecreunBarOIIUM IPOEKTHYIO TOJIIIHUHY MOKPBITHS U €0 CIUIOIIHOCTb;

5) KOHTpPOJIb KAUeCTBA HAHECCHHOTO MOKPBITHSI.

OuncTKa OTPEMOHTHUPOBAHHOIO Yy4yacTKa TpyOONmpoBoJa TOJI HaHECEHHUe
U30JISIIMOHHOTO TIOKPBITHUSI  BBIMIOJIHAETCS a0pa3suBO-CTPYHHBIM, MEXaHMYECKUM
CIIOCOOOM MJIM BPYUYHYIO C TTOMOILBIO CPEACTB Majol MeXaHu3aluu (HUTH(POBaTbHON
MAalIMHKOM, MEXaHWYECKHMH IIETKaMHu), IPU 3TOM H30JIUpyeMas MOBEPXHOCTb
JOJKHA OBITh OYMINEHA OT CTApOro M3OJSLMOHHOIO MOKPBITHS, OCTaTKOB I'PYHTA,
IPOAYKTOB KOPPO3MH, 3a1UPOB, OpbI3r MeTaia, Huiaka U nbutd. [Ipm HaHeceHuu
MOKPBITUSL M30JIUpyeMasi IOBEPXHOCTb KATYIIKH JOJDKHA OBITh CyXOW, He

JAOITYCKACTCs HAJIMYKUC BJIard B BUJAC IIJICHKH, KAIlCJIb, HAJICAW U HHECA.
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KonTponp kauecTBa 3alIUTHOTO MOKPHITHS OLIEHUBAIOT MO MOKA3aTeIsIM:

. BHEIIHUM BUJ;

" JURJIEKTpUYECKas CIUIONIHOCTD;

" TOJILIMHA;

"  aAre3usi MOKPBHITHS K CTAIM M K TMpUieramueMy Mnokpeituio MT
(BBIOOPOYHO).

[lo moxazarensiM CBOMCTB MOKPHITHE HAa OTPEMOHTHPOBAHHOM YYacTKe
JIOJDKHO COOTBETCTBOBATH TPEOOBAHUSIM CYIIECTBYIOIIUX HOPMATUBHBIX JOKYMEHTOB
Ha JAHHBIA THTT TTOKPBITHS.

[Ipy BBITOTHEHUHM HW3OJSAIMOHHBIX Pa0O0T TIPOBOAUTHCS HETPEPHIBHBIMA
KOHTPOJIb KauyeCTBa MPUMEHSIEMbIX MaTEpPHAJIOB, ONEPAIMOHHBIN KOHTPOJIb KauecTBa
U30JISIIIMOHHBIX pa0bO0T M KOHTPOJIb Ka4eCcTBa HAHECEHHOTO MOKPBITHSI.

[Tocne 3aBepiieHnss pabOT BOCCTAHOBJIEHHBIM yYaCTOK MOKPBITUSL HE JOJKEH
UMETh rodp, CKIAI0K, MPOKOrOB, MECT OTCIIOEHMs 3aruiaTel oT noBepxHocTu MT.
TonmmuHa MOKPHITHS Ha BOCCTAHOBJICEHHOM Y4YacTKE JOJDKHA OBITh HE MEHBIIE, YeM
TOJILIMHA 3aBOJICKOTO TOKPBITHSL.

4.14 O6paTHas 3acbInKa He(pTEeNpPoOBOAA

[Tocne 3aBepieHHs YKJIaJOUHBIX pabOT cienyeT 3achlnaTh TpaHiuero. [Ipu
3achllKe TpyOONmpoBoJa cieayeT 00eCedUTh COXPAHHOCTh TPYO M M30JISLMOHHOIO
MOKPBITHS, a TaKKe MOJHOE MpHJIeranne TpyOompoBoaa KO JHY TpaHIer. 3achlKa
PEMOHTHOTO KOTJIOBaHA BBINOJHSETCS OyJbJ03€pOM MM 3KCKaBaTopoM. KotnoBan
JOJDKEH OBITh 3achlllaH He To3AHee 24 4acoB MOcCie BbIBOJA HePTEnmpoBoja Ha
TEXHOJOTHUECKU  peXUM  paboThl B  COOTBETCTBUU C  YTBEPIKICHHBIM
TEXHOJIOTUYECKHM PEKUMOM palboThl. 3achlliKy TpyOompoBoga Oyibao3epamMu
CJIEyeT BBIMOJIHITH KOCOTIONIEPEUHBIMH MTPOXOJAMH C eI UCKIIOYCHUS MPSIMOTO
JTUHAMUAYECKOTO BO3JEHCTBUS MAJAIONUX KOMbEB IPYHTA M KPYITHBIX BKIIFOUCHHUI Ha
TpyOonpoBo. [lpu Hamuyuu ropu30HTAIBHBIX KPUBBIX HA TPyOONpPOBOJE BHayaie
CJIEJIyeT 3achINaTh KPUBOJIMHEWHBINA y4aCTOK, HAUMHAS C €r0 CEPE/IUHBI.

Hcnonp30BaHue MI0JOPOIHOTO CJOS MOYBBI JUISl 3aCHINKH KOTJIOBAHA IMOCTE

OKOHYaHUA pa60T 3alpCIacTCs. OxoH4YaTenbHas 3aChbIIIKa HG(bTCHpOBO,Z[a
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IIPOBOAMUTCS TPYHTOM U3 OTBaJja.

3acpimka HedTempoBoga ¢ y4€TOM  PEKYJIbTHBAIUH

rpyHTa JOJDKHA

BBIIIOJIHATBECA C 06p&30BaHI/I€M BaJINKa BBICOTOM J0 20 cm. Ilo IMUPHUHC BaJIHUK

JIOJDKEH TIEPEKPBhIBATH PEMOHTHBIM KOTJIOBaH HE MeHee yeM Ha 0,5 M B KaxIyro

CTOpOHY OT €TI0 I'paHHII. Ha Y4aCTOK, HOI[J'IC}KaHlI/Iﬁ PCKYJIbTHBAIINHU, 110 OKOHYAaHHUH

PEMOHTHBIX palbOT ClielyeT HAHECTH U CIJIAHUPOBAThH IUIOJAOPOJIHBIN CJION IpyHTA.

['pyHT, ¢ MOMOMIBIO KOTOPOTO YTSIKEISIOT TPyOOmpoBOA, 00padaThIBAIOT

CIICHHUAJIbHBIM  CBA3BIBAIOIIMM MATCpHAJIOM — OTXOAOM Hepepa6OTKI/I He(l)TI/I.

CMemiaHHbIl C¢ TakKuM MaTepHajioM TPYHT, YE€pe3 HEKOTOpOoe Bpemsi o0pasyeT

IIPOYHBIN KOHTJIOMEPAT U CXBAThIBAETCS KaK ¢ TPyOOH, TaK U CO CTEHKaMH TPaHLIEH.

U3m.
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5. PACYET TPYBOIIPOBOJA HA IPOYHOCTh U YCTOMYUBOCTH

Llenpio pacuera siBNsieTCA MpOBEpPKa MPOYHOCTH, e(POpMATUBHOCTH, OOIIEH
YCTOWYMBOCTU B MPOAOJBHOM HANpPABIEHWW M YCTOMYHMBOCTH NPOTUB BCILIBITHS
TpyOOIIpPOBOJa K pa3IUYHBIM Harpy3kamM M BO3JCHCTBUSIM, B JaHHOM Cly4ae —

IKCIUTyaTaIs TpyOOnpoBoia B yCIOBHUSIX OOJOTUCTON MECTHOCTH.

5.1 PacueTHble XapaKTePUCTUKH MaTepPHAaJiOB

MeToauka pacueTa JaHHOTO pasjelia B3ATa W3 UcTouHHKa [24]. TpyOsl
BbIOpaHbl B COOTBETCTBUU ¢ «MHCTpyKLMell o MpUMEHEHUIo TpyO B He(TSHOM U
ra30BOM MPOMBIIUICHHOCTH), U3rOTOBJIEHHBIE U3 cTtanu 121°Ch.

HopmaTuBHBIE CONPOTUBIIEHUS PACTSDKEHUIO (CKAaTHIO) MeTauia Tpyo H
cBapHbIX coemuHeHuid R;" m R," cimemyer mpuHUMATh PaBHBIMH COOTBETCTBEHHO
MUHUMAJIGHBIM 3HAY€HUSIM BPEMEHHOI'O COMPOTUBJIIEHUS M Mpeena TEeKY4YecTH,
IPUHUMAEMBIM I10 TOCYJAapCTBEHHBIM CTAaHJApTaM M TEXHUYECKUM YCIOBUSAM Ha
TpyO®I [24].

R' =0, =520MIla; R, =o, =375Mlla;

PacuetHbie compoTuBieHus pactskeHuto (cxatuio) Ry m R, cnenmyer

onpenensaTs no popmynam, Mlla:

R/'m
1
Rl = ) (1)
k,k
1™H
R, m
R, =2 2
2 kzkH 1 ( )
rne Ry"= 04 — HOPMATUBHOE COIIPOTUBIICHUE PACTSKCHUIO METaJlIa TpyOHI,
Mlla;
R," = 6,, — HOpMaTHBHOE CONPOTHBIICHNE CXKATHIO MeTaiia TpyOosl, MIla;
m = 0,75 — ko3 dunreHT ycaoBuil paboThl TPyOONPOBOJIA MPU PacCUETE €ro
Pacuem mpyb6onposoda Ha npo4YHocme U ycmoul4yusocme
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Ha MPOYHOCTh, YCTOHUUBOCTh U JePOPMATHBHOCTD, MPUHUMAEMBIH M0 Tabnuie 1 B
CII36.13330.2012 «Maructpaibible  TpyOONpOBOABD»  (aKTyaJu3HpPOBaHHAS
penakums CHull 2.05.06-85*) [25]. 3omHbl, npoxomsmme depe3 OOJIOTHBIC
MECTHOCTH, OTHOCATCSA K TpyOornposoay |1 kaTteropuu.

ke = 1,34, k, = 1,15 — k03 puIMeHTH HaIeKHOCTH 10 MaTepuany [25].

K, = 1,0 — k03 PuIMeHT HAJCKHOCTH 110 Ha3HAYCHHUIO TpyOoIpoBoa [25].

MaructpanabHble TPYOONPOBOABI W HX YYaCTKH MOIPA3ICIAIOTCS Ha
KaTeropun B cooTrBeTrcTBMM ¢ Taomumedr 2 w3 B CII36.13330.2012

«MaructpajibHble TPyOOrIpoBOIbD» [25].

R, = 220075 o9 08mrza; R, = 12975 _ ous 6mita.
134-10 115-1,0

5.2 Harpy3ku u Bo3/1eiiCTBUA

[Ipu pacdere TpyOompoBoAa CIeAyeT YUMTHIBATh HATPY3KH M BO3JICHCTBUS,
BO3HUKAIOIIME TIPH €r0  CTPOUTENBbCTBE, HWCIBITAHUA W OKCIUTyaTaIhH.
KoaddurmenTsl HameKHOCTH MO Harpy3Ke HAJUIKUT MPUHUMATH 1O Tabmwuie 13*
CIT36.13330.2012  «Maructpajibible  TpyOONpOBOAB»  (AKTyaJU3UpPOBAHHAS
penakimss CHull 2.05.06-85*) [25], HO Takke momyckaeTcs NPUHUMATh HMX 10
BHYTPEHHEMY JaBJICHHIO, UCXO/IS U3 YCIOBHUI IKCILTyaTalluy TPyOOIIpoBoOa.

Bec tpancnoptupyemoit Hegtu (HepTenpoaykra) B 1 M TpyOOIpoBoaa U0,

H/m, cienyet onpenensars mo ¢popmyie:

Qupox = 107" - py - g % H/m (3)
rne p.= 880 KI/M°  — INIOTHOCTB TpaHCTIOPTUpPYeMONl  HepTH wuiImn
He(DTETPOTYKTA;
g=9,81 M/c?— YCKOpEHUE CBOOOTHOTO IMaJICHHUS;
D,, — BHyTpeHHUI TuamMeTp TpyObl, CM;

3,14 - 1002
4
BrlTankuBaroast cuiia BOJbI soowis H/wm, OpUXOIAIIaACa HAa CAMHHULY JJIMHBI

Qnpox = 107*-880-9,81 - = 6776,8 H/M

IMOJHOCTBIO IIOTPYKCHHOI'O B BOAY pr60HpOBO,Z[a IIpru OTCYTCTBUHU TCUCHUS BOJLI,

ompenensercs mo Gopmyre:
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G =7 Diu Vs g (4)
rae D,, — HapyXHbId quaMeTp TpyObl C yUETOM U3OJAIMOHHOTO MOKPBITHS

U pyTepoBKH, M;
ys— IUIOTHOCTH BOABI C Y4ETOM DACTBOPCHHBIX B HEH COIEH, KI/MS;
Ilpumeyanue — Ilpu NPOEKTHUPOBAHUM TPYOONPOBOJIOB HAa Yy4yacTKax MEPEXOOB,
CJI0’KEHHBIX TPYHTaMHU, KOTOPBIE MOTYT MEPEUTH B HKUJKOIIACTUYECKOE COCTOSHHUE,
IPU ONPEJCIICHUH BBITAJKUBAIOMIEW CHJIBI CJIEAYET BMECTO IUIOTHOCTH BOJBI
MPUHUMATh [UIOTHOCTh PAa3KMKEHHOTO TPYHTA, ONPEACISIEMYI0 IO JaHHBIM
m3pickaHuii. IloaToMy 3a IJIOTHOCTH BOJBI O€peM IUIOTHOCTH PBIXJIOrO Topda

BEPXOBBIX 60IIOT, J, = 1650 Kkr/Mm”.

3,14
qs = - 1,022 -1650-9,81 = 13219,7 H/m

5.3 OnpenesieHue TOJMHBI CTEHKH TPYOONIPOBO/I0B
PacdeTHyI0 TONIIMHY CTEHKH TPYyOONpPOBOJA 0, MM, CIEAYET ONMPEACIATh IO
dbopmye:
n,-P-D
:2-(le+nptlp)’ ©)
rae N — ko3 PUIMEHT HaJAEKHOCTH OT BHYTPEHHEro paboyvero IaBJeHUS B

Tpybomposoae, N = 1,15, mo tabnuue 13 [25];
P — pabouee (HopmaTuBHOE) naBnenue, P = 9,5 MlIla;
D, — HapyXHbBII quamMeTp TpyObl, M;
R; — pacyeTHOE COTPOTUBIICHUE paCTHKEHUIO, MIia.

OnpenenymM MUHUMAIbHO HEOOXOAMMYIO TOJIIIMHY CTEHKU TPyOOIpoBoaa:

= 11563102 _ 010390 =12,40m.
¥ 2-(291,05+115-6,3)
HpI/IHI/IMaCM npeaABapuTCIbLHOC 3HAYCHUC TOJIIIIWUHBI CTCHKHN

MIPOCKTUPYEMOTO TPYOOTIPOBOA TI0 COPTAMEHTY 0,0, = 13 M.
[Tpu HaMMYUU TPOJOJBHBIX OCEBBIX CXKHMAIONIUX HAMPSHKEHUN TOJIIUHY
CTCHKH CJICIYET ONPEICISITh U3 YCIOBUSA
5o n,-P-D,
2-(Ry-y,+n - P)
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Y1 — K03 PUIIUEHT, yUUTHIBAIOLINIA TBYXOCHOE HAMPSKEHHOE COCTOSTHHE
MeTasuia Tpyo:

2
W, = [1-0,75 (—'G“p'N|) ~05 (—'G“p'Nl)

Rq Rq
n, * P Dy,
2 -6,
a= 1,17-10° rpag’ — kodQHUMEHT ITHHEHHOTO pACIIMPEHHS MeTallIa

Oppn = —QEAt +

TPyOBHI;
1= 0,3 — mepeMeHHbIN K03PIUIIMEHT MONEPEeUHON AedopMaliuu CTaju;
E = 2,07-10° MIla — nepeMeHHbIi napamerp ynpyrocts (Moxyis FOmnra);
At — pacueTHbIi TemniepaTypHbii iepenan, °C;
AOCONIOTHOE ~ 3HAYEHHWE  MAaKCHMAJIBHOTO  TOJOXHUTEIBHOTO  WJIH

OTPULATEIBHOIO TEMIEPATYPHOTO MEPENaga ONpeAesitoT o GopMyiam:

xR 03-29105
a-E 117-10°.2,07-10°

At =36,1 rpas; (6)

A-pu)-R, 0,7-291,05
At(f) = = 5 5
a-E 117-107-2,07-10

=84,12 rpan. (7

K naneHelimeMy pacueTy npUHHMaeM OOJBIIMK Mepenaj TeMiepaTypsl, T.€.
84,12 rpaaycos.
HaxonuMm BemMurHy IIPOJOIBHBIX OCEBBIX CKUMAIOIIUX HAIIPSYKEHUMN:

Opp.y =—117-107-2,07-10°-84,12+0,3- w =-120,13MIla;

Tak kak O,,y =—120,13Mna — orpuiarenbHoe 3HAYCHHE, MOXHO CICIATH

BBIBOJ O HAJIMYUH CKHUMAIOIINUX HaHpH)KeHI/If/'I.

120,13\? 120,13
Y, = 1—0,75< ) -0, ( >=0,728
291,05 291,05
n,-P-D, 115-6,3-1,02

=0,0168 =16,8mm,

5 = =
2-(R,-y,+n, -P)  2-(291,05-0,728+115-6,3)

Hcxonss W3 BBIYUCIUTENBHBIX OMEparuii, Jisi COOMIOJACHUS TPOYHOCTU U
YCTOMYMBOCTH TPYOOMPOBOAA, MPUHUMAEM MPEABAPUTEIILHOE 3HAYEHUE TOJIITUHBI

CTEHKH TPOCKTUPYEMOTO TpyOOmpoBOJa IO COPTAMEHTY O = 19 mm.
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5.4 TIpoBepka NMPOYHOCTH M YCTOWYHMBOCTH MOJA3€MHBIX MU HA3eMHBIX (B
HACBINH) TPYOONPOBOI0B

[ToazeMHble W Ha3eMHbIE (B HACBIU) TPYOOIPOBOJBI CIEAYET MPOBEPSATH HA
MIPOYHOCTH, 1e(POPMATUBHOCTH U OOIIYIO0 YCTOMYNBOCTD B MPOJAOILHOM HAIIPABICHUH
Y TIPOTUB BCIUIBITHUS, KOTOpasi MPOU3BOAUTCS U3 YCIOBUSA:

|Unp1v| < Y3R,, (8)

T1I€ Oy, y — IPOJOJIBHOE OCEBOE HANpPSDKEHHE OT PAacyeTHBIX HArpy3oK U
Bo3acicTBui, MIla.

W, — KO3G(UITMEHT, YYUTHIBAIONIUN JBYXOCHOE HAMNPSHKEHHOE COCTOSIHUE
MeTajia TpyO, PU PacTATHBAIOIINX OCEBBIX MPOJOIBHBIX HANPSDKEHUSX (Gypn > 0)

IPUHUMAaEMBIil paBHBIM 1, pu cxxuMaromux (o, n <0) onpenensemslii o popmye:

Wy = J1 ~0,75 (‘;T“)Z - 0,5 (‘;T“) ©)

Rl — PacCc4yCTHOC COIIPOTHUBIICHUC PACTSKCHUIO,

Gy — KOJIBLIEBBIEC HAIPSDKEHUSI OT PACUETHOTO BHYTPEHHETO nasieHus, Mlla,

ornpesensieMbie 1o GopmyJe:

= I P D (10)
Y 28, '

R; — pacueTHOE CONPOTHUBIICHUE PACTKEHUIO;

Oy

rae Ny = 1,15 — ko>ppuumeHT HaAEKHOCTH OT BHYTPEHHETO paboyero
JaBJICHUS B TPyOONPOBO/IE;

P = 6,3 MIla — HopMaTuBHOE pabouee JaBICHHUE;

D:x = 99,4 cM — BHYTpEeHHH TUaMeTp TPYOBHl;

0, = 2,0 cM — HOMUHaJIbHAS TOJIIIMHA CTEHKU TPYOBI.

_1,15-6,3-994 180,04 MII
O =""3. 20 O a
180,04\ 2 180,04
Y, = [1-075 (—) - (—) — 0,54
291,05 291,05

IIpomosbHBIE OCEBBIEC HAMpPsDKEHUS Gy, vy MIla, onpenensoTess 0T pacueTHbIX

Harpy30K M BO3ACUCTBUHA C Y4YE€TOM YIPYrOIJIaCTUYECKOW paboThl MeTaa.

PacueTtHas cxema JOKHA OTpa)kaTh B3aUMOJEHUCTBHE TPYyOONpPOBOAA C TPYHTOM H
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€ro yciaoBusi paOoTbl. B wacTHOCTH, ISl NMPSAMOJIMHEHHBIX M YHPYTrO-U30THYTHIX
YYaCTKOB TOJI3€MHBIX W HA3eMHBIX (B HACHIU) TPYOONMPOBOJIOB MPU OTCYTCTBHH
IIPOJOJBHBIX M IIONEPEYHBIX IIEPEMEILIECHMM, MPOCaTOK M IYYEHHUs TpyHTa

IPOJIOJIbHBIC OCEBbIC HAMPSDKEHHUS OMPECISIOTCS 10 hopMyJie:
npD
Onpy = —@EAt + ,u%, (11)
H

a= 1,17-10° rpax’ — kodDDHUMEHT ITHHEHHOTO pACIIMPEHHS MeTallIa
TPYyOBHI;

u=0,3 — mepeMeHHBIH KOADDUIIMEHT TMoINepeyHor aedopMalui CTaIH
(ko3¢ dunuent [lyaccona);

E = 2,07-10° MIla — nepeMeHHsIH mapameTp ynpyrocts (Moxyis FOura);

At — pacueTHbIl TEMIIEpaTypHbId nepenan, °C;

HaXOI[I/IM BCIIMYNHY IIPOAOJBbHBIX OCCBBLIX CKUMAIOIIHUX HaHpH)KGHHﬁI

115-6,3-99,4

Oppy =—117-10°-2,07-10°-8412+0,3- = 149,72 MIla;

Tak kak ©,,y =—149,72Mna — orpuuarensHoe 3Ha4YCHHE, MOXKHO CJIENATh

BBIBO/J O HAJIMYHMH CXKHUMAIOINUX HaHpHH(eHHﬁ.

|UnpN| < l102R1
|—149,72| < 0,54 - 291,1
149,72 < 157,2

BbiBoa: B mPOJIOIBLHOM HAIpPaBJICHUH YCJIOBUE MPOYHOCTU TPYyOOMpPOBOJA

BBITIOJIHACTCA.

5.5 IlpoBepka Ha mnpeAOTBpALlleHHE HEAONYCTHUMBIX IIACTHYECKUX
negopmManmi
Jlns  mpenoTBpalieHuss — HEJOMYCTHMBIX — IUIACTHYECKUX  Jedopmariuit

MO/I3EMHBIX TPYOOTPOBOOB MPOBEPKY CIEAYET MPOU3BOIUTD MO YCIOBUSIM:

H m H
1)< g R (12)
m
H < 0 RH’ 13
% g B (13)
Jlucm

Pacuem mpybonposoda Ha NPOYHOCMb U ycmolivueocme 76

U3am. | Jlucm Ne dokym. lModnuck | dama




rae O'an — MAaKCUMAJIbHbIE CYMMApHBIE IIPOJOJBHBIC HAIPSIKEHHUS B
TpyOOIIPOBOJIE OT HOPMATUBHBIX HArpy30K U Bo3aeiicTBuil, MIla;

Y3 — KOO(PQUIUEHT, YYUTHIBAIOIIUN JIBYXOCHOE HANPSKEHHOE COCTOSHHUE
MeTalla TpPyO, NIPH PACTATUBAIOIIMX IPOJOJIBHBIX HANPSHKCHUSX (Gn, > 0)

NPUHUMAEMBIil PAaBHBIM €AMHUIE, IPH CKUMAIOIMX (G, < 0) ompemensieMmbli 1o

dbopmyre:

x
=

w,= [1-075. nf—”‘ 05— Jm . (14)

o R .
09-k, ° 09-k, °

rae R," = 0,, = 244,6 MIla — HOpMaTHBHOE CONPOTHBIICHNE CKATHIO METaslIa

H

TpyO U CBapHBIX COCTUHECHHUIA;

K, = 1,0 — ko3 unmeHT HATSIKHOCTH IO HA3HAYCHUIO TPYOOIIPOBO/IA;

Gwi — KOJIBLIEBBIE HANPSDKEHHS OT HOPMATHBHOrO (pabodvero) maBieHUs,
MlIa, onipenensiemble 1o hopmylie:

. _PD, 630994 .o (15)
“ 2.5 2.0,02

JIist IpsIMOJIMHEWHBIX M YNPYTO-U30THYTHIX YYacTKOB TPyOOINpoOBOAa MpHU

o

OTCYTCTBUH TIPOJIOJIBHBIX M TOMEPEYHBIX MEPEMEIICHU TPyOOIpoOBOIa, TPOCATOK U
My4YeHUs] TPYHTa MaKCUMaJbHBIE CYMMAapHBIC TMPOJOJIBHBIC IEPEMEIICHUS OT
HOPMATHUBHBIX Harpy30K W BO3JECHCTBUN — BHYTPEHHETO JABIICHUS, TEMIIEPATYPHOTO
nepernaja u ynpyroro u3rubda onpeaesnstorcs no hopmyiie:
E-D
oy, =m0, —a-E-AtE ‘s (16)
2-p
rae p = 300M — MUHUMAJIBHBINA pauyC yIpyroro u3ruda ocu TpyoornpoBoja.

2,07-10°-1,020

" ~0,3-156,6-117-10°-2,07-10° 8412 + _ 153 23MITa:

T 2.30000 3,
2 07-10° 1,020

" _03.156,6-117-10°-2,07-10° -84.12 — 2 920 _ 1603 M.

Tont 2.30000 a

HpOBCpKy BBIIIOJTHSIEM 110 HAWOOJBIIMM IO a6COJIIOTHOMy 3HAYCHHIO

IPOJOJIBHBIM HAINPSDKEHHSIM Gy = —160,3 MITa.
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vo= hos| 1588 | g5 196 o,
——.375 ———-375
09-10 09-10
e —To Rr—07.-97° 375 2188MIIa;
0,9' kH 019’110
-160,3 <2188

AL RY = _0.75 g 312,5MIla;
0.9-k 0,9-10

156,6) <312,5

BbiBoA: Ha TpenoTBpallleHHE HEIOMYCTHUMBIX IJIACTHYECKUX aedopmaruit
YCJIOBUSI MPOYHOCTH TPYOOTIPOBO/Ia BHIMOTHSIIOTCS.

5.6 IIpoBepka oOmeH yCTOMYMBOCTH TPYOONpoBOaa B MPOAOJHLHOM
HANPABJICHUU

[IpoBepky o01Ieil yCTOMYMBOCTH TPYOOIPOBOAA B IPOJOJIBHOM HANPABIECHUU
B TUIOCKOCTH HAaWMEHBIIIEH KECTKOCTH CHUCTEMbl HEOOXOAMMO MPOU3BOAHUTH U3
YCJIOBUS:

S<my-N,; (17)
r7ie S — PKBHBAJICHTHOE MTPOJIOJIBHOE OCEBOE YCUIINE B CEUCHHUH TpyOompoBoa, H;

Ny, — MPOAOIBHOE KPUTUYECKOE YCHIIHME, IPU KOTOPOM HACTyIaeT HOTeps
YCTOMYMBOCTH TPyOOIIPOBOa B MPOAOJILHOM HampasieHuu, H.

OKBUBAJICHTHOE TPOJOJIBHOE OCEBOE YCWJIME B CEYCHHHM TpPyOOmpoBoma S
CJIeyeT ONPENeATh OT PACUETHBIX HArpy30K M BO3AECHCTBUI ¢ YUETOM IPOIOIbHBIX
U TIOTIEPEUHBIX TMEepeMelIeHu TpyOOmpoBoa B COOTBETCTBUU C IPaBHJIAMU
CTPOMTEIIBHOM MEXaHWKU. B  4yacTHOCTH, I8 NOPSMOJUHEMHBIX  YYaCTKOB
TpyOONpPOBOJa M YYACTKOB, BBIMIOJHEHHBIX YIPYTMM H3THOOM, TPU OTCYTCTBUU
KOMIICHCAIIMM TPOJOJBHBIX TEpPEMENICHU, MPOCaAOK M TY4YEHUs TpPyHTa S
ompenensieTcs no gopmyre:

S:l(O,S—u)-O'm+a-E-ATJ-F; (18)

2.
riae F — miomaap nonepeyHoro ce4eHus Tpyosbl, cM”:
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314

F=Z.(D?-D2)= . (102,0° — 99,42 )= 411cm? = 0,04110%;  (19)

7

4
S = [(0,5—0,3)-156,6 +117-10°-2,07-10° -36,1]- 0,0411=4,88H.

JUist  pSIMOMHEMHBIX YYacCTKOB TMOJ3EMHBIX TpPYOONpPOBOJOB B Cilyyae

IUIACTUYECKOM CBS3HU Tp}I6BI C I'PYHTOM IIPOJOJBbHOC KPUTHYCCKOC YCUIINC HAXOJINUTCA

o dhopmyiie:

2 4 2 5 3
N@:4,O9-1\7/P0 .q*,, -F2-E®-3°: (20)

rac Po - COHpOTI/IBJ'IeHHe FPYHTa HpOI[OJII)HBIM HepeMeHIeHI/IHM OTpGSKa
TpyOONpoBOAa €IUHUYHOMN JIUHBI,

J — KpyTAIUiA MOMEHT, oripeenseTcs no GopmyJe:

3=Z.(Df-Df )= 222 (1,020° ~0,994*) = 0,0052 w’; (21)
64 64
Qeepm ~ —  CONPOTHBICHUE  BEPTUKAILHBIM  IEPEMELICHHSIM  OTPE3Ka

TpyOOIIPOBOJa HA €AMHHUILY €TO UIMHBI, KOTOpOe 00yCIIaBIUBAETCSI BECOM TPYHTOBOM
3aCBHITIKK U COOCTBEHHBIM BECOM TPyOOIpOBO/IA:

7-D

D
qsepm = nep ’ ep ) DH (hO +7” _T”J + qmp ' (22)

Bennunna Py onpenensercs no ¢popmyie:
P,=x-D, -(Cgp +P, -tg(pep); (23)
rae C.,= 2 xlla — koapunuenT cuerienus rpyara (pucyHok 18);
P., — cpenHee yHenbHOE NAaBICHUE HAa EIUHUIYYy I[TOBEPXHOCTU KOHTAaKTa
TpyOOINpPOBOA C TPYHTOM;

@ p = 25° — yro BHyTpEeHHEr0 TpeHUs IpyHTa (pucyHok 18)

Ppyur Cp, Klla Qrps TPALYCHI Yo :—l;
['pasenuctriii necox 0...2 36...40 25,5
[Tecok cpeaHel KPYNHOCTH 1...3 33...38 23,0
Menkuii necox 2...5 30...36 21,2
IIbineBatslil necok 2.7 28...34 20,5
Cynecn 4..12 21...25 19,7
CYrIHHKH 6...20 17...22 19,0
eI 12...40 15...18 16,8
Topd 05...4 16...30 7,0

Pucynox 18 — PacueTHbple XapaKTepUCTUKH YIDIOTHCHHBIX BIQKHBIX TPYHTOB
cpelHen noJiocsl Poccuun
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Beimuuna P, Beraucasgercs no popmysie:

DH DH ¢z
z'nep'yep'DH (h0+8j+(ho+ 5 j-tgz 450—7}7 +q,,
- ; (24)

P
7-D,

rae Ny, = 1,2 — k09 (GUIMEHT HaIeKHOCTH 110 Harpy3Ke OT BECA IPYHTA;

Yrp= 17,0 kH/M® — yrenbHsI Bec rpyHTa (Topd) (prcyHok 18);
ho = 1,0 M — BBICOTa CJIOS 3aCBINKK OT BEpXHEH 0Opasyromieit TpyoomnpoBoia

710 TIOBEPXHOCTH IpyHTa (pUCyHOK 19);

YcinoBusa npokaaiku, JHaMeTp Tpybonpopoaa hg, M
Ipu ycnosHoM auamerpe mMeHee 1000 MM 0,8
IMpu ycnosHoM quamerpe 1000 mm u Gonee 1,0

Ha Gonotax v TopdaHBIX rpyHTaxX, NOAEKalHWX OCYIICHHIO 1,1
B necuanbix GapxaHax, cUMTad OT HHXHUX OTMCTOK
MexOGapXaHHBIX OCHOBaHHIt 1,0
B ckanbHEIX TpyHTax, 60M0THCTON MECTHOCTH
NpH OTCYTCTBHH MPOC3Aa aBTOTPAHCNOPTA H

CelbCKOX03AHCTBEHHBIX MALUKH 0,6
Ha naxoTHbIX ¥ OpOLUIAEMBIX 3EMIAX 1,0
ITpu nepecedeHy M OPOCHTENLHEIX H METMOPATHBHBIX KAHAIOB 1,1

Pucynok 19 — Pexomen1yembie BeIMUMNHBI 3arTy0JIeHUs TPYOOIIPOBOIOB
Omp — pacdeTHasd Harpy3ska OT COOCTBEHHOTO Be€Ca 3aU30JMPOBAHHOIO
TpyOOIIPOBOJa C NEPeKaYMBAEMbIM IPOAYKTOM:
d,, =d, +4d,+0d, (25)
Harpy3ska ot coOCTBEHHOTO Beca MeTasuia TpyOhI:
. =n, 7,7 (D} ~DL); (26)
rae N, = 1,1 — xoapduumMeHT HaaeKHOCTH MO HArpy3kam MpHU pacyeTe Ha
IPOAOIBHYIO YCTOWYMBOCTD U YCTOMYHUBOCTD MOJIOKEHUS;
Yy — YACTbHBIA BEC MeTaia, U3 KOTOPOTO M3TOTOBJIEHBI TPYOBI, AJsl CTaJH
vy = 78500 H/n®.

q, =11- 78500-3’%4-(1,0202 ~0,994%)=3549,5 H/m.

Harpy3ka ot Beca HedTH, Haxonsmielcs B TpyOe €IMHMYHON JUTHMHBI TIO

bopmyiie:

. 2
—10‘4-880-981-w—66957H
qnpog_ ’ 4 - ’ /M

d,, = 3549,5+0+6695,7 =10245,2 H/m.
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0
2-1,2-7000-1,020- Kl,O + 1’(;20J + [1,0 + 1’0220j 19 2(450 - Zgﬂ +10245,2

P = =27813 Ila;
v 314-1,020

P, =314-1,020-(2-10° + 27813-19 25° ) = ~5489 a;
1020 314 -1,020)

+10245,2 =19752,7 H/m;

q sepm

=12-7-10° -1,020-(1,0+

N, =4,09-5(-5489)? -19752,7* - 411 -(2,07-10 -0,0052° = 70735239,7 H;
m, -N,, =0,75-70,74 =531 MH;

S=488MH <m,-N,, =531MH
B cnydae mnmactuueckoidl CBsI3M  TPyOONMpoBOJa C TPYHTOM oOO0Iasi
YCTOMYMBOCTH TPYOONPOBO/AA B MPOJ0JbHOM HANIPABJIEHUH O0ecrevYeHa.
[IpoaosibHOE  KPUTHUYECKOE YCWIME ISl  TMPAMOJIMHEMHBIX  YYacCTKOB

TPyOOIIPOBOJIOB B CIIy4ae YIPYIrol CBA3H C IPYHTOM:

N2 =2-Jk,-D,-E-J ; (27)

riae Ko = 1,0 MH/M® — ko3 duIieHT HOpMaTbHOTO COMPOTHBICHHS TPYHTA,

win ko3 dunmeHT mocrenu rpyHra npu cxatuu (pucyHok 20).

I'pyHT k,, MH/M!? ['pyHT k,, MH/m3
Topd BAAKHEL 0,5..1,0 TMecox cnexapuiniics 5..30
[TneiBYH 1.5 [nuHa TyronnacruyHas 5...50
I'muna pasmsiryeHHast 1...5 [pasmii 10...50
[Tecok cBexXeHAChIMaHHbINA 2.5

Pucynox 20 — Bennunnsl korhPuirieHTa mocTean rpyHTa npu CoKaThu
N; = 2-\/1,0-1,020- 2,07-10°-0,0052 = 66,3 MH;

my-N?;, =0,75-66,3=49,73 MH; S =4,88MH <m,-N? =49,73MH

BbiBoa: ycnoBue yCTOMYMBOCTH MPSIMOJMHEHHBIX Y4acTKOB He(dTernpoBoja
o0ecreyeHo.

5.7 IIpoBepka yCTOMYMBOCTH TMOJOKeHUS (NMPOTHUB BCILJIBITHSA)
TPyOOnpoBoa

[IpoBepKy yCTOMYMBOCTH MOJIOKEHUS (IIPOTUB BCIUIBITHS) TPyOOIpPOBOAA,
MPOKJIAABIBAEMOTO Ha OOBOJHEHHBIX Yy4YacTKax TPACChI, CIEAYET MPOBEPATH IS

OTACJIBHBIX (B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ CTpOI/ITe.TIBCTBa) Y4aCTKOB 110 YCIIOBHUIO:
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Qakr < i * Quacs (28)
rae Q... — CyMMapHas pacueTHasi Harpy3ka Ha TpyOonpoBo, JeHCTBYIONIAsS
BBEPX, BKJIIOYAs YIPYTHUHA OTIIOP MPH MPOKIIATKE CBOOOIHBIM M3rndoMm, H;

Quac — CyMMapHasi pacueTHasi Harpyska, JACHCTBYIOmas BHU3 (BKJIOYas
Maccy — coOcTBeHHBIH Bec), H;

Ky — K03 PHUIIMEHT HAEKHOCTH YCTOMUNBOCTH TOJIOXKEHHUS TPyOOIIPOBOIa
npoTuB BemuibiTHs, K, , = 1,05 [25].

Jliis nanHOTO He(TENpOoBOIa pacdeT 0aUTaCTUPOBKU JOJKEH MTPOBOIUTHCS C
Y4ETOM XapaKTepPUCTHK ydacTKa TpyOOmpoBoja MO MaKCUMaJIbHOW pacyeTHOM
Harpy3ke, OKa3blBaeMoW TpyOOnmpoBOJAOM (CymMMapHas macca TpyOompoBoja U
nepekadyuBaeMoro mnpoaykra mnpu K., = 1,05 — 1,15, mpum 3TOM J0OJDKHA
MPUHUMATHCST MAaKCHUMaJlbHasi WHTEHCHUBHOCTh OajIaCTUPOBKH, IOJydaemasi o
pe3ynbTaTaM pacdeTa.

B wactHOM ciyuae mpu ykiajike TpyOOmpoBOja CBOOOJHBIM HM3THOOM TPH

paBHOMEPHOM OaIacTUPOBKE MO JJIMHE BEJIUYMHA HOPMATUBHOW MHTEHCUBHOCTU

H
0ayTaCTHPOBKM — BEC Ha BO31yXe (g,,, H/M, onpenensaercs mo Gopmyie:

1
—* (Kus " 5 " Quar — Qrp — qLLon) ) 5 , (29)

Q6an = ok
Gan Ng Y6 — Vs Kus

rae ng — KodQPUIMEHT HAJSKHOCTH IO HArpyske, IS Kele300CTOHHBIX
rpy30B ng = 0,9;

(s — PpacueTHas BBITAJKUBAIONIAS CHUJIAa BOJBI, JICHCTBYIOIAs Ha
TpyOomnposoa, H/m;
_ 2
qs = 0,25 1" g py - Dy (30)
q; = 0,25-3,14-9,81-1400-1,0202 = 11216,8 H/m
Qusr — PAcCUeTHasi MHTCHCHUBHOCTh HArpy3KH OT YMOPYroro OTHOpa MpH
cBOOOIHOM U3rude Tpyoonposoaa, H/M, onpexnensemas no popmyniam:
8- Ey-l
9. ﬁZ . p3

drp — PACUETHAS HArPY3Ka OT MACChI TPYOBI, g, = 10245,2 H/m;

Quar = -+ 10* (s BBITYKJIBIX KPUBHIX); (31)

dron — PACUETHAs HATPY3KA OT BECA MPOAYKTA, ¢ o = 6695,7H/Mm;

Y6 — HOPMAaTHBHast 00bEMHAs MACCa MATEPHANa IPUTPY3KH, Vg = 2500 Kr/m’;
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3
¥ — INIOTHOCTH BOJIbI, IPUHUMAEMas 1O JaHHBIM U3bICKaHUs, ¥, = 1650 kr/m”.

E, — Mmonyib ynpyroctu, Mlla;
| — MOMEHT MHEpLHUU CEYEHHUsS TPyOONpOBOJa Ha paccMaTPUBAEMOM YYacTKe,

cm”;
f — yron moBopota ocu Tpyb6omnposoaa, f = 0,035 pax;

p — MUHUMAJBHBIN painyc yIpyroro u3ruda ocu TpyoonpoBoja, cMm.

JIns BBIITYKJIBIX KPUBBIX:
8- Ey-1 8 -207000 - 0,05
0* = 10* = 2781,6 H/m

qI/I3F=9.ﬁ2.p3. _9.0’0352.3003'
Bennunna HOpMaTUBHOW MHTEHCUBHOCTHU 0aIaCTUPOBKY paBHa!
g oL (1,05-11216,8 - 2781,6 — 10245,2 — 6695,7) 2500
Toan =39 ’ ' ' """ 2500 — 1650 - 1,05
= 118507935,3
1 1
Qaxr < P Qnac 139984 < Tos 16940,9
13998,1 < 16134,2
BeiBoa: ycnoBue  yCTOMYMBOCTM — MOJOXKEHHS  (OIPOTHB  BCILIBITHSA)

TpyOOIpoBOAa 00ECIIEYEHO.
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6. PAUHAHCOBBI MEHE I’ KMEHT, PECYPCOR®®EKTUBHOCTH

N PECYPCOCBEPEXEHHUE

6.1 OueHka KOMMepPYecKOro MOTEHHHMAJa M TePCHeKTUBHOCTH
NPOBEJCHNS HAYYHBIX HMCCICAOBAHMNA C MO3HIHUHN Pecypcod(pPeKTUBHOCTH H
pecypcocoepeskeHust

6.1.1 lloreHuMaJIbHbIE OTPEOUTEH Pe3yIbTATOB UCCIACAOBAHNS

Jig aHanuza noTpeOuTeNnel pe3yabTaTOB MCCIEAOBAaHUS HEOOXOJUMO
pPaccMOTPETH 1IEJIEBOM PHIHOK M MTPOBECTH €r0 CErMeHTHpoBaHue. LleneBoi pbIHOK
— CErMEHTHI PhIHKA, HA KOTOpOM OyAeT ImpojiaBarhcs B OyayiieM paszpadorka. B
CBOIO OUY€pe/lb, CETMEHT PhIHKA — 3TO OCOOBIM 00Pa30M BBIJCJICHHAs YaCTh PHIHKA,
TPYIIIBl TOTpEOUTENEH, 00NaNamMX ONpPEeNeTCHHBIMU OOIMMHU IpPHU3HAKAMM.
CerMeHTHpOBaHUE — 3TO Pa3JCJICHUE MOKYIATeIed Ha OJHOPOJIHBIE TPYIIIbL, JUIS
KaXKI0M U3 KOTOPBIX MOXKET MOTPeOOBaThCS ONPEIEICHHBII ToBap (ycyra).

JUId 1naHHOrO IIPOEKTa LENEBOW DPBIHOK — Ta30HE(PTEeN0ObIBAIOIUE U

TpaHcnopTupyomue kKommnanuu, Ttakue kak AO «Tpancuedts — llenTpanbhas
Cubupby, ITAO «T"aznpom», ITAO «CyprytaHedTterazy», [IAO «HK «Jlykoitn»y, AO
«Hadratpanc» u ITAO AHK «bamnedpTs.

[lenecooOpa3Ho BbIOpaTh JiBa HaMOOJEE 3HAUYMMBIX KPUTEPHS: pas3Mep
KOMIIaHUM M OTpaciib, MO KOTOPbIM OyJIeT MPOU3BOAUTHCS CETMEHTHUPOBAHHE
ppiHKa. Pa3mep KOMMIaHUM OYEHb Ba)X€H, T.K. KPYIHbIE KOMIIAHUHM YacTo
UCIIOJIB3YIOT HOBBIE TEXHOJIOTMM M JIONYCKAal0 HEKOTOpbhlE PHUCKH, UMes
BO3MOXKHOCTh BO3MECTHUTh YOBITKH. UTO ke KacaeTcsi oTpaciiedf, To HE BO BCeX
NPEANPUATUIX MPUMEHSETCS JaHHBIA HCCIENOBATEIbCKUNA MPOEKT, a TOJIBKO B
ra3oHe(TeO0bIBAOIIUX U TPAHCHOPTUPYIOUIUX. Orcrola  BBITEKAET
reorpaduYecKuil KPUTEPUid, TOTOMY YTO HE BCSKWU PETHOH U HE BCSAKas CTpaHa

UMeEET Ta30BbIe U HEPTSIHBIC PECYPCHI.

®uHaHco8bIU MeHedHMeHM, pecypcoahekmusHocmes u
U3m. | llucm Ne dokym. lModnuckb I.ﬂama pecyp coc6ep excenue
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MpCa0CTaBJIACMbIX

Ha  pucyske

21

yemyr

razoHedTe00bIBAIOIINX U TPAHCIIOPTUPYIOIINX KOMITAHHM.

OTpaKCHA KapTa CCIrMCHTHUPOBAHMA PbIHKA

pInIb: | KPYIIHBIX, CpCaHnuXx n MCIJIKHUX

l Jlykoiin I I"azmpom

Otpaciib

I"azo-HedrenoObIBarOIIKE Tpancnioptupyroriue
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2 | Menkue
<
-

Cypryraedreras TpancuedTh bamHedTh Hadratpanc

Pucynok 21 — Kapta cerMeHTUpOBaHUS PhIHKA MPEAOCTABIISIEMBIX YCIYT

Kak BHUJAHO H3 Ta6J'II/II_[I>I OCHOBHBIMH HamboJiee IICPCIICKTUBHBIMU

CErMEHTaMH pbIHKAa B OTpacisX ra3oHe(Teqo0bYM U TPAHCHOPTUPOBKHU IS

dbopmMupoBaHUsl CIpoca SIBISIOTCS KOMIIAHUU BCEX Pa3MEPOB.

6.1.2 AHaJIN3 KOHKYPEHTHBIX TEXHUYECKHUX pPelleHuil.

JleTanbHbI aHAIN3 KOHKYPUPYIOIIUX pPa3pabOTOK, CYIIECTBYIOIIUX Ha

pBIHKE, HEOOXOIMMO MPOBOAUTH CHCTEMATHUYECKH, MTOCKOJIBKY PBHIHKH MPEObIBAIOT

B IIOCTOSHHOM JBHXXCHHH. Takoli aHamW3 MOMOIraeT BHOCHUTH KOPPCKTHUBLI B

HAay4YHOC HCCJICIOBAaHUC, YTOOBI YCIICITHES IIPOTUBOCTOATH CBOMM COIICPHHKAM.

BaxxHO peanuCcTHYHO OICHUTh CHJIBHBIE W Ciabble CTOPOHBI  pa3pabOTOK

KOHKYpeHTOB. C 3TOil 1enbi0 MOXET OBbITh HCIOJIb30BaHa BCS HMEIOIIAsICs

uH(pOpMaIUs 0 KOHKYPEHTHBIX pa3padoTKax:

IpPOTOTUNA U T.I1.);

* TEXHUYECKUE XapPAKTEPUCTHKHU Pa3pabOTKH;

* KOHKYPEHTOCIIOCOOHOCTh pa3padOTKU;

®* YPOBCHL 3aBCPIICHHOCTU HAYYHOI'O HCCJIICOAOBAHUA (HaJII/I‘-II/Ie MakeTa,

* OIOKET pa3paboTKU;

®* YPOBCHBb ITPOHUKHOBCHHA HA PBIHOK;

° (bI/IHaHCOBoe IMOJIOXKCHHUEC KOHKYPCHTOB, TCHACHIMHU €TI0 UI3MCHCHUA U T. /.

U3m.
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AHanM3  KOHKYPEHTHBIX  TEXHHYECKMX  PEIIeHWH C  MO3UIHU
pecypcoddHEKTUBHOCTH M PECYpPCOCOEpPEKEHHUS TO3BOJSET MPOBECTH OICHKY
CpaBHHUTEIbHOH  A(O(PEKTHBHOCTH  HAydyHOW  pa3pabOTKHM H  OINPEACTUTH
HaIpaBJIEHUS AJIs €€ OyayIIero MOBBIIICHUSI.

[lenecooOpa3Ho MPOBOAUTH MaHHBIM aHAIW3 C TOMOINBIO OIEHOYHOM
KapThl (Tabnwmma 3).

Tabmuua 3 — OneHouHas KapTa [ CpPaBHEHHS KOHKYPEHTHBIX

TEXHUYECKHUX pelIeHu (pa3paboTok)

Konkypenrtocno
Bec bazbt CO%I:IOCTI)
KpnTepml OIICHKHA K e
pHuTEpPHS b KaTyIlKa b MydTa K KaTyIlKa K MydTa

1 2 3 4 5 6

TexHn4eckue KpuTepun oleHKU pecypcodpdekTuBHOCTH

1. IToBbIlIEHHE TPOU3BOAUTEIBHOCTH

TpyJa MoJIb30BaTeNs 0.1 5 4 0.75 0.6
2.Y 100CTBO B 9KCILTyaTalluu 0,15 5 4 0,75 0,5
2. Hagexuocts 0,15 5 4 0,5 0,4
4. be3omacHOCTb 0,15 5 4 0,5 0,4
5. DHEpro’3KOHOMUYHOCTh 0,1 5 3 0,75 0,45
JKOHOMHUYECKHE KPUTEPUH OLeHKH IPPeKTUBHOCTH
1. llena 0,15 5 4 1,0 0,8
2. KoHKYpeHTOCITIOCOOHOCTD MTPOIYKTa 0,1 4 3 0,25 0,15
;&T;gggfzngBaHne Hay4YHOU 0,05 4 4 0,2 0,2
4.Cpox BBIXOJ1a HA PHIHOK 0,05 4 4 0,2 0,2
HToro 1 42 34 49 3,7

AHanu3 KOHKYPEHTHBIX TEXHUYECKHUX PCIICHUN OmpenessieTcs I
bopmyie:
K=3>05;- Ei :
rae K — KOHKypEeHTOCIIOCOOHOCTh HAyYHOU pa3paOOTKU UM KOHKYPEHTA,

Bi — Bec mokazatens (B A0JAX €UHULIBI);

b — 6amn I-ro mokasareis.

Jlucm
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KonkypenrocnocoOHOCTh pa3paboTku coctaBuia 4,9,

B TO Bpems

albTepHAaTUBHAsI pa3paboTka Bcero 3,7, B pe3yipTaTe 4ero BUIHO, YTO JaHHAs

HaYYHO-HUCCJIICOA0BATCIIbCKAA pa3pa60TKa ABJEICTCA KOHKprHTOCHOCO6HOﬁ H UMCCT

BCCOMOC IMPCUMYIICCTBO.

6.1.3 SWOT-ananus

SWOT-ananu3 npuMeHSIOT JJIsI MCCIEJA0BaHUs BHEIIHEH W BHYTpPEHHEU

cpeabl HAYYHO-HCCIICAOBATCIBCKOI'O IIPOCKTA, KOTOpBIﬁ IIoMorac€t cCOCTaBHUTb

CTPYKTYPHUPOBAHHOC OIIMCAHHUC KOHerTHOﬁ CUTyallid, 1 Ha OCHOBAHHH 3TOI'O

OIMMCaHuA MOXHO CACJIaTb BBIBOJBI. To ectp 3TO MECTO HCpBH‘-IHOfI OLICHKHA

TEKYIIUNA CUTYaIllH, OCHOBAaHHBIN Ha pacCMOTpeHHHU €€ ¢ 4yeThIpéX cTopoH: SWOT

— Strengths (cunbHbie cTopoHbl), Weaknesses (cimabbie croponsl), Opportunities

(Bo3moskHOCTH) U Threats (yrpo3si).

Ta6mumna 4 — Marpumia SWOT

®aktopst SWOT

CuiibHbIE CTOPOHBI MPOEKTA:
1. Hanuumne noctaTouHoro
(uHAHCHUPOBAHUS

2. KBanudunmupoBaHHbIH
TepCcoHa

3. IIpocToTa NpOoeKTUPOBAHUS
4. Vicnonb30BaHUE TEXHOJIOTHI HA
0E3ITI0/JHBIX TEPPUTOPHUSIX (B
OTJAJICHHBIX paifoHaX)

5. bonee HU3Kasg CTOUMOCTh
MIPOU3BOICTBA 10 CPABHEHHIO C
JPYTMMHU TEXHOJIOTUSMHU.

Caabble CTOPOHBI IPOEKTA:

1. OtcytcTBHE HEOOXOUMOTO
000pyIOBaHUS I IPOBEICHHS
UCTIBITaHUS ONBITHOTO 00Opasia
2. OtcyTcTBHE OIOIKETHOTO
(buHAHCUpPOBAaHUS

3. OtcyrcTBUE cepTUhUKALIIN

4. bonbIIOi CPOK MOCTABOK
MaTEepHAJIOB U KOMIUIEKTYIOIIHUX,
MCIIOJIb3YEMBIX TPHU MPOBEICHUN
HAY4YHOT'O HCCIICOBAHUS

5. OTCcyTCTBHE IPOTOTHIIA
HAYYHOH pa3paboTKu

Bo3mo:xxHocTH:
1. Ucnons3oBanue
pa3paboTKu HA APYTHX
o0bekTax HeTerazoBoro

Bonee Hu3Kas CTOMMOCTD
MIPOU3BOJICTBA U IIPOCTOTA
MMPOEKTUPOBAHUS MOKET BBI3BATH
CIIPOC Ha HEE, a 3TO B CBOIO
o4epeab YBEJIMYHUT KOJIMYECTBO

IIpu cHmXEeHUN
KOHKYPEHTOCIIOCOOHOCTH
MoTIOOHBIX Pa3pabOTOK U MPHU
TIOSIBJICHUH CTIPOCA Ha HOBBIE
MOJKET TIOSIBUTHCS BOBMOKHOCTh

MIPOMBICTIA .
2. TlosiBnienue crpoca Ha crioHcopoB. Kpome TOro, ncnonb3oBanusa qanHou HIP B
IpOIYKT KBaJTM(HUIIMPOBAHHBIM NEPCOHAN U | KOMIIAHUSAX, UCIIOIB3YIOMINX
BO3MO>KHOCTb MCIIOJIb30BaHUS TpaJMLIMOHHbIE METO/Ibl PEMOHTA
pa3paboTKu B OTAAJIEHHBIX MarucTpajbHbIX HEQTEPOBOIOB.
pailoHax MOXeT YMEHbIIUTh
KOHKYPEHTOCIIOCOOHOCTh APYTUX
pa3paboToK.
Yrpo3sri: B cuny Toro, 4to B 1aHHOM OTcyTcTBHE NPOTOTUIIA HAYYHOM
1. 3menenwue pa3paboTKe HCIonb3yeTcs 6onee | pa3pabOTKH, HEOOXOAMMOTO
3aKOHOATEIbCTBA MPOCTOE MPOEKTUPOBAHUE HAPALY | 000pyI0BaHMS U OOJIBIION CPOK
2. Pa3BuTas KOHKYpEHIUS | C aHAJIOTAMH, TO 3TO MOKET MOCTaBOK MaTepUajioB U
TEXHOJIOTMH MOBBICHTB CIIPOC ¥ KOHKYPEHIIMIO | KOMIUIEKTYIOIIUX TOBOPHUT 00
o Jluecm
®uHaHco8bIl MeHedHMeHmM, pecypcoaphpekmusHocmes u
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IPOU3BOJICTBA

pa3paboTkwu, a n3-3a
CpaBHUTEIHHO HU3KOH
3aTPaTHOCTH MPOEKTA,
NPEeCTaBISIETCs BO3MOKHOCTD
BJIOKCHUS! IOTIOJTHUTEIbHBIX
JICHEKHBIX CPEZCTB B IpyTrue
YCIYTH, TAKUE KaK
ceprudurarms.

OTCYTCTBHH CIPOCA Ha HOBBIE
TEXHOJIOTUH U OTCYTCTBHHU
KOHKYPEHLIUH MTPOEKTa.
HecBoeBpemennoe
(buHaHCHpPOBaHHE HAYYHOTO
UCCIIIOBaHUS IPUBEET K
HEBO3MOXXHOCTH TTOJTyUESHHSI
ceprudukarmm.

[Tocne toro kak copmymupoBansl yetbipe oomactu SWOT mepexomum k
peanu3anuyM BTOPOrO 3Tama, KOTOPBI COCTOMT B BBISIBJIEHUU COOTBETCTBUS
CWIBHBIX M CJIA0BIX CTOPOH HAyYHO-UCCIIEIOBATEIBCKOIO IPOEKTa BHEITHUM
YCJIOBUSIM OKPYKAIOIIEH cpeibl. DTH COOTBETCTBUE MU HECOOTBETCTBHUE JIOJKHBI
MIOMOYb  BBISIBUTH CTEMEHb HEOOXOJWMOCTH TMPOBEACHHUS CTPATETUYECKUX
M3MEHEHUM.

B pamkax paHHOro »stama HEOOXOIMMO MOCTPOUTh WHTEPAKTUBHYIO
MaTpully mnpoekrta (tabnmuna 5). Ee umcnoib3oBaHMe MOMOraeT pa3o0paThCs C
pa3IMYHBIMU KOMOMHAIMAMU B3auMoOCBs3el obnacteit Matpuiibl SWOT. Kaxabiii
dakTop moMeuaeTcst MO0 3HAKOM «+» — CHIIBHOE€ COOTBETCTBHE CUIILHBIX CTOPOH
BO3MOYKHOCTSIM, JTUOO 3HAKOM «-» — cliaboe cooTBeTcTBHE; «0» — eciam ecThb
COMHEHUSI B TOM, UTO TTOCTABUTH «+» HIIH «-).

Tabnuua 5 — UHTepakTuBHAs MaTpHIla MPOEKTa

CuniibHbIe CTOPOHBI MIPOEKTA

Bo3mozkHoCTH Cl C2 C3 C4 C5
NMpPOoeKTa Bl + + 0 + _
B2 + + + + +
CuJbHbBIE CTOPOHBI MPOEKTA
Yrpo3sl Cl C2 C3 C4 C5
MpoeKTa Vi - - - + +
y2 0 + + - 0
Caalble CTOPOHBI IPOEKTA
Bo3mokHocTH Cnl Cn2 Cn3 Cn4 Cn5
MpoeKTa B1 + + + + -
B2 - - - - +
Caalble CTOPOHBI IPOEKTA
Yrpo3sl Cnl Cn2 Cn3 Cn4 Cn5
MpPoeKTa Vi - - + - -
V2 + + + + +
®uHaHco8bIl MeHedHMeHmM, pecypcoaphpekmusHocmes u fluem
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Taomuma 6 — SWOT-aunanus.

®aktopsl SWOT CuibHbIE CTOPOHBI MPOEKTA: Cnalble CTOPOHBI IPOEKTA:
1. Haanane mocTaTOYHOTO 1. OtcyTcTBHE HEOOXOUMOTO
(uHaHCUpPOBAHUS o0opynoBaHus AJIsl IPOBEACHUS
2. KBanuduuupoBaHHbIit MCIIBITAHUS OIBITHOTO 00pa3iia
epCoHa 2. OTcyTcTBUE OIOJIKETHOTO
3. IIpocToTa NpOeKTHPOBAHHUS g’“gaHCHpOBaHH’I
4. Ncnonn30BaHUEe TEXHOJIOTHI Ha | ©° TCyTCTPHe cepTrduKaLH
4. BonbI110#l CpOK MOCTaBOK
0E€3JII0IHBIX TEPPUTOPHSIX (B
- MaTEepHaJIOB U KOMIUIEKTYIOIIUX,
OT/aJICHHBIX pailoHax)
5§ UCTIONIb3YEeMBIX IIPU TIPOBEICHUN
. bonee Huzkas croumocTth HAYUHOTO HCCIIEIOBAHHA
MIPOM3BOJICTBA MO CPABHEHHIO C 5. OTCYTCTBHE IPOTOTHIIA
APYTHMH TCXHOJIOTUAMH. Hay4yHOM pa3paboTKu
Bo3moxkHocTH: Bbonee Hu3kas croumMocTtsb ITpu cHMKEeHUN

1. Ucnonp3oBanue
pa3paboTKu Ha JPYTUX
00BeKTax He(TerazoBoro
NpOMBICIIA

2. TlosiBieHue crpoca Ha

IPOAYKT

MIPOM3BOJICTBA U MPOCTOTA
MIPOEKTHUPOBAHUS MOXKET BBI3BATH
CIpOC Ha Hee, a 3TO B CBOIO
oyepeab yBEITUUUT KOJIUYECTBO
croHcopos. (B2,C3,C5)

Kpowme Toro,
KBaJIM(HULMPOBAHHBIN NIEPCOHAT U
BO3MOXXHOCTb UCIIOJIb30BaHUs
pa3paboTKu B OTHAICHHBIX
palioHax MOXET YMEHBIIUTh
KOHKYPEHTOCIIOCOOHOCTB APYTHX
pazpabotok (B1,C1,C2,C4).

KOHKYPEHTOCTIOCOOHOCTH
MOJTOOHBIX Pa3padOTOK U MPHU
MOSIBTIEHUU CIIPOCA HA HOBBIC
MOJKET IOSBUTHCSI BO3MOKHOCTD
ucnoiib3oBanus naguoi HUP B
KOMITaHUSIX, UCIIOJIb3YIOIINX
TPaJULIMOHHBIE METO/Ibl PEMOHTA
MarucTpajbHbIX HEPTEIPOBOIOB
(B1, Cn.1,Cn.2,Cn.3,Cn.4)

Yrpossr:

1. U3meHenue
3aKOHOAATEIHCTBA

2. Pa3BuTas KOHKypEHITUS
TEXHOJIOTHI
MPOU3BOICTBA

B cuny Toro, 4ro B n1aHHOM
pa3paboTke ucrob3yercs: bonee
[IPOCTOE NMPOEKTUPOBAHNE HAPSILY
C aHaJIoraMu, TO 3TO MOXKET
MOBBICUTB CIPOC ¥ KOHKYPEHIIHIO
paspabotku (Y2,C4,C5), a uz-3a
CpPaBHUTEIBHO HU3KOMN
3aTPaTHOCTH MPOEKTA,
MIPEJICTABISETCS BO3MOXKHOCTD
BJIOXKEHUS IOTIOTHUTENbHBIX
JICHEXKHBIX CPE/ICTB B Ipyrue
YCIIYTH, TAKUE KaK CepTUDUKAIHS
(V1,C2,C3).

OTtcyTcTBHE NPOTOTUIIA HAYYHOM
pa3paboTKH, HEOOXOIUMOTO
o00opynoBaHus ¥ OOJIBIION CPOK
MOCTaBOK MaTepHAJIOB U
KOMILIEKTYIOIIUX TOBOPUT 00
OTCYTCTBHH CIPOCA Ha HOBBIE
TEXHOJIOTHH U OTCYTCTBHH
KOHKYPEHIIMH MPOEKTa
(¥2,Cn.1,Cn.4,Cn.5).
HecBoeBpemennoe
(uHaHCHpPOBaHUE HAYYHOTO
UCCIIEIOBaHNS IPUBEET K
HEBO3MO>KHOCTH I1OJIyYEHHSI
cepruduxarmmu (YV1,Cn.3).

IIo pesynpraTam SWOT-aHaiM3a MOXHO cIenaTh BBIBOJ,

4ro |y

pa3pabaThIBAEMOro MPOEKTa CHIIBHBIX CTOPOH OOJIbIIE 4YeM CJalObIX, U, HU3ydas

BO3MOJKHBIC YI'PO3bl, BBIACHUJIOCH, YTO TCXHOJIOIHHU KOHKypeHTOCHOCO6HBI.

6.2 IlnaHupoBaHMe HAYYHO-UCCIEA0BATEIbCKUX PadoT

6.2.1 CTpykTypa patoT B paMKaxX HAY4YHOI'0 MCCJIeI0BAHUS

J11st BEITIOJTHEHUSI HAYYHBIX UCCIIeA0BaHu (hopMupyeTcs pabodas Tpynna,

U3m.
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B COCTaB KOTOPOW BXOJAT HAy4HbId PYKOBOAUTENb U CTyJdeHT. CocTaBuMm

nepeyeHb 3TAMoB padoOT M pacHpeieIMM UCIIOJHUTENEH M0 JaHHBIM BUJaM padboT

(Tabnuia 7).
Tabnuma 7 — [lepedens 3TamnoB, paboT U pacnpeeICHIE UCTIOTHUTEICH
b
Ne JosxHOCTH
OcHOBHBIE 3TANbI Conep:xanue pador
pad HUcnoanurens
Pazpabotka 1 CocraBieHue 1 yTBepKIeHHE PyKOBOIHTENE
TEXHUYECKOTO 3aJJaHus TEXHUYECKOTO 3aJ[aHHs YK
[TonGop u U3yueHNe MaTepUAIIOB TIO
2 AOop v p bakanasp
TeMe
Br10op HanpaBneHus . PykoBoautenn
p P . 3 | BriOop HampaBieHUs MCCIeA0BaHNN YKOBOA ’
Hccnenosanuin bakanasp
4 Kanennapuoe mianupoBanue padboT PyxoBomuTens,
110 TEME bakanasp
AHanu3 cyniecTs el CXeMBbl
5 ym yrorit bakanasp
TeII000MeHa
6 Pa3paboTka MaTemaTHueckoin BaKaian
Teopernueckue u MOJIEJIH TpoIiecca P
AKCIIEPUMEHTAIIbHBIC Onenka aieKBaTHOCTH
WCCIIEIOBAHUS 7 MaTeMaTUYECKON MOJIEIIH bakanasp
pealbHOMY IIPOIECCY
OrieHKa BIUSHUS TEXHOJIOTHICCKUX
8 bakanasp
MapaMeTpoB Ha KAYECTBO MPOYKTa
9 Ouenka 3¢ HeKTUBHOCTH PykoBoautens,
MOJIYYEHHBIX PE3yJIbTaTOB bakanasp
10 Ornpenenenue 1enecoo0pa3HOCTH PykoBoauTens,
O06o0011eH1e U OlIeHKa MIPOBEJICHUS MpoIiecca bakanasp
€3yJIbTaTOB OdopmieHue nosiCHUTETHHOM
pesy 11 Pop bakanasp
3aMHUCKH
PazpaboTka npeseHTanuu u
12 P P 8 bakanasp
pa3aaToyHOro MaTepuasia

6.2.2 OnpenesieHne TPYA0EMKOCTH BbITIOJIHEHUsI padoT
TpynoBbie 3aTpaThl B OOJIBIIUHCTBE CIydasx 0Opa3yrOT OCHOBHYIO YacTh
CTOMMOCTH DPa3pabOTKH, MOITOMY Ba)KHBIM MOMEHTOM SIBJISIETCS OTPECICHHUE
TPYAOEMKOCTH PabOT KaXJOro M3 YYaCTHUKOB HAYYHOIO HcchenoBanus. Jlms
OTIpEJICICHNS, OXXUJAEMOTO  (CpeIHero) 3HA4YeHUS TPYAOEMKOCTH  tOXKi
UCIIOJIB3YETCs cleayroras hopmyra:
t = 3t + 2t i
orci 5 :

rae t,,.i — OXKumpaeMas TPyJA0eMKOCTh BBITIOJTHEHHS 1-0i paOOThI Yell.-/IH.;

tmin i — MUHAMaJIbHO BO3MOXKHASI TPYIOEMKOCTD BBIIIOJHEHHUS 3aaHHOMN 1-0¥

Jlucm
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paboThI (ONTUMHUCTHYECKAS OIIEHKA: B TIPE/OJIOKEHUN Hanbosee 0J1aronpusiTHOro
CTEUYCHUS OOCTOSTEILCTB), Y.~ JIH.;

tmax i — MAKCUMaJIbHO BO3MOXHASI TPYJIOCMKOCTh BBIITOJHCHHS 33JaHHOH I-
ol paboThl (TECCUMHUCTHYECKAss OIIEHKAa: B MPEINOJOKEHUU Haubosee
HEOJIAronpUsITHOIO CTeYEHUsI 00CTOSATEIBCTB), Y.~ ]H.

Ucxons w3  oXuJaeMoOW  TPYIOEMKOCTH  paldOT,  ompeaenseTcs
IPOJOIDKUTENBHOCT KaXI0M paboTel B paboyux JHAX 1), YYHTHIBArONIas
NapaJyieIbHOCTh  BBITIOJIHEHUSI Pa00T HECKOJIbKUMM HCIOJHUTENAMU. Takoe
BBIYUCJIEHHE HEOOXOJMMO JJii 0OOOCHOBAHHOTO pacueTa 3apabOTHOM IIaThl, TaK
KaK yAedbHBIM Bec 3apruiaThl B OOMIEH CMETHOM CTOMMOCTHM Hay4YHBIX

I/ICCJ'IGI[OBaHI/Iﬁ cocTaBisIeT 0KoJjio 65%.

rae T ,,— IpOJOJKUTEIBHOCTh OQHOM paboTeL, pad. IH.;

tooc i— OKHTIAaeMast TPYJOEMKOCTh BBITIOJTHEHHSI OJHOW paOOTHI, Yesl.-/IH.;

Y; — 9YUCICHHOCTh MCIIOJIHUTEIICH, BBITOJHSIIOMIUX OJHOBPEMEHHO OJIHY U
Ty ke pabOTy Ha TaHHOM JTare, Jell.

B kadecTBe mnpumepa paccuuTaeM MNPOJOJDKUTEIBHOCTH 1 paboThl —

paspabotka T3:
3. +2t . 31 +2-3
tomci = — T = = 1’8 qCJI-aH,
5
tomci 1’8 18
pi q - 1 . JIH.

6.2.3 Pa3paboTka rpaduka npoBeeHUsI HAYYHOT0 HCCJIeI0BAHUSA

Haunbonee yaoOHbIM W HaIJISIAHBIM SBJSETCS MOCTPOEHHUE JICHTOYHOTO
rpaduka mpoBeAeHUs Hay4dyHbIX paboT B ¢opme nuarpammbl ['anTta. J[marpamma
["anTa — TOPU3OHTAIBHBIA JIEHTOYHBIH TpaduK, HA KOTOPOM pabOTHI MO TeMe
MPEACTABIIAIOTCS NPOTSKEHHBIMU BO BPEMEHU OTPE3KaMHU, XapaKTepU3yOIIMMUCS
JaTaMM Hadaja M OKOHYAHMSA BBIMOJHEHHUA JMAaHHBIX pabor. [ns ymoOctBa
MOCTpOEeHUS TpaduKa, TITUTEITHPHOCTh KAKIOTO M3 3TAOB paboT u3 pabouymnx gHEH

cJlIeanyer NCPEBECTU B KaJICHAAapHBIC JHU. J_—[JI}I 9TOTO HCO6XOI[I/IMO

Jlucm
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BOCITOJIB30BAThLCS CIeayromen Hopmyoit:

T, =T,k

Ka

rac T xi — HPOAOJIKHUTCIIBHOCTD BBIIIOJIHCHHA -1 pa6OTBI B KaJICHAAPHBIX

JTHSIX;

T\i — IPOAOIDKUTENILHOCTD BBIIONHEHUS I-1 pabOTHI B pabodMX JHSIX;

Kiar — KOIPPHUITMCHT KaJICHAAPHOCTH.

KoaddumumenT kaneHmapHOCTH onpeAessieTcs mo cienyomei hopmyre:

T 365

Kan

kk‘a’l
T

Kan

- =17
-T, -T,  365-118-27

8bIX np

A€ [ — KOJIMYECTBO KajieH1apHbIX nHel B 2019 roxy;

T3x — KOJIMUECTBO BBIXOJHBIX AHEH B 2019 roay;

T}, — KOJIMYECTBO NMpa3aHUYHbIX AHeN B 2019 roxay.

Bce paccuntanHbie 3HaU€HMS CBEJICHBI B Ta0IUILY 8.
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6.3 brogxeT HayYHO-TeXHU4YeCcKoro ucciaenosanus HTHU

6.3.1 Pacyer matepuanbubix 3aTpar HTH

Pacyé€r cToMMOCTH MaTepHalbHBIX 3aTpaT MPOU3BOAUTCS MO JAECHCTBYIOLIUM
OpelicKypaHTaM WM JOTOBOPHBIM II€HaM. B CTOMMOCTh MaTepuajbHBIX 3aTpat
BKJIFOYAEM TPAHCIOPTHO-3arOTOBUTENIBHBIE PACXOJIbl, COCTaBIAOIME 5 % OT LEHBI
(Tabnuia 9).

Tabmuma 10 — Celpbe, MaTepuasbl, KOMIUICKTYIOIINE WU3AETUS U MOKYITHbIE

nosry(haOpuKaThl
Haumenosanue | En. M3mepenus Kon-Bo Ilena 3a CymmMma, pyoO.
eANHUILY, PYO.

bymara rayka 2 350 500
Pyuka IIT. 4 40 160
Kapannam LLIT. 1 20 20
Terpanp mst IIIT. 1 110 110

3anucei
MynbTHdOpa IIT. 5 3 15
ITanka IIT. 1 60 60
TpancnopTHO-3aroToBUTENbHBIE pacXo bl (5%) 44
Hroro: 909

6.3.2 Pacyer 3aTpar Ha cHneHuHaJbHOe O000pPYAOBaHHME /sl HAYYHBIX
(AKCIIepUMEHTAIBbHBIX) PadoT

JIist  BBIMIONTHEHUST  JTAHHOTO  TPOEKTa  HEO0OXOAMMO  MpuoOpeTeHue
MIEPCOHAILHOTO KOMIIBIOTEpA I JBYX YYaCTHUKOB TIPOEKTa M TPOrPAMMHOTO
obecneuenus MicrosoftOffice 365 mns co3manust qokyMeHTOB. Takke HEOOXOIUMO
UMETh IKCIIEPUMEHTAIbHBIC TAHHBIE OT KOMITAHUU, KOTOPHIE MOTYT OBITh MOTYYEHBI
IByMsl criocoOamu: 1) B3ATh JMaHHBIE B XOJ¢ MPOXOXKIACHHS MPEIIUILIOMHOM
MIPAKTUKH; 2) TPOBECTH HEOOXOUMBIC HCCIIEIOBAaHUS B JabopaTopuu Kadeapsl.

CtouMOCTh 00OpYAOBAaHMS, UCIIOIB3YEMOTO MPH BHITIOJHEHUH KOHKPETHOTO
HAyYHOTO TIPOEKTa ¥ HMMEIOIIETOCS B JIAHHOW HAayYHO-TEXHUYECKOW OpraHu3allui,
YYUTHIBACTCSI B  BHJE AaMOPTU3AIMOHHBIX  oT4yucieHuil. Tak, CTOMMOCTH
MIEPCOHAILHOTO KOMITBIOTEpAa TIIPH CpPOKEe aMopTu3anuu 24 wMecsma | €ro

WCITOJIb30BAHUU B TEUCHHUE 6 MECSIIEB COCTaBUT 26 THICSAY PYyOJICH.
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Tabmuma 11 — 3arpaTel Ha 000pyI0BaHKE

HaunmenoBanue Komn-Bo en. Ilena en. OOmas
No o0opymoBaHus o0opyioBaHus | 00OPYyIOBAHMS, CTOUMOCTD
I /;1 TBIC. PYO. obopymoBaHus,
THIC. py0
1 | IlepcoHasIbHBII KOMIBIOTED 2 26 52
2 | Mpib 1 0,5 0,5
3 | UHTepreT-MoieM 1 1,3 1,3
4 Microsoft Office 2016 Home 2 7,2 14,4
and Business RU x32/x64
Hroro: 68,2

6.3.3 OcHoBHasi 3apa0OTHAS NJIATA UCIIOJTHUTEJIEH TeMbl
CraTtbsi  BKJIIOYA€T  OCHOBHYIO  3apa0OTHyH0  IIaTy  paOOTHHUKOB,
HEIOCPEJICTBEHHO 3aHTHIX BBITIOJHEHHWEM IMPOEKTa, (BKJIIOUas MPEMUU, JOIUIATHI) U
JOTIOJTHUTENBHYIO 3apabOoTHYIO TUTATY.
C3r1 = 3OCH + 3/Ilor[
rae 3, — OCHOBHas 3apa0oTHas IJ1aTa;
3900 — MOTIOTHUTENbHAS 3apa0b0THAS IIJ1aTa
OcHoBHas 3apaboTHas miata (3,.,) pykoBoauTess (J1adopaHTa, HHXKEHEpa) OT
npeanpuaTus (Mpyu HaATUYUH PYKOBOJUTENSI OT MPEANPHUATHSA) PACCUUTHIBACTCS IO
cienyrlieit hpopmyie:
3001{ - 3[{1—1 ) Tpa6; (38)
rae  3,., — OCHOBHas 3apa0O0THas IjIaTa OJJHOTO paOOTHHUKA;
T, — TNPOAOIKUTEIBHOCTh pAa0OT, BBHINOIHIAEMBIX HAY4YHO-TEXHUYECKUM
paboTHUKOM, pad. aH. (Tabauna &);
3, — cpemHeHeBHAS 3apa0oTHAs 11aTa paboTHUKA, PYO.
CpennenneBHas 3apaboOTHasI IIaTa pacCUUTHIBAETCS 10 hopmylie:
3,-M
311H = F— , (39)

pis
rae 3, — MECSYHBIN TOMKHOCTHOM OKJIaj] pabOTHHKA, PYO.;

M — xonnuecTBO MecsLeB paboThl 6€3 OTITycKa B TEUEHHUE Tro/ia:
npu oTnycke B 24 pab. nua M = 11,2 mecsiua, S-nHeBHAs HEIEIs;

npu otrycke B 48 pad. gueit M = 10,4 mecsia, 6-1HeBHas HEJES;
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F. — JelcTBUTENbHBIA TOMOBOM (HOHI
TEXHUYECKOTO TIepCcoHasa, pad. JH.

Ta6muma 12 — bananc pabodero BpeMeHu

pabouero BpeMEHH HAy4YHO-

IToka3aTesin paboyero BpeMeHu PykoBoautenn| bakaaasp
Kanennapuoe uncno nuei 365 365
KommnuectBo Hepabounx nHen
- BBIXOJHBIE THU 118 118
- Npa3AHUYHBIE JHU 27 27
[ToTepu pabouero BpemMeHU
- OTIIYCK 24 48
- HEBBIXOJbI 110 O0JIE3HU 0 0
JleficTBUTENBHBIN r010BOM (HOH pabouero BpeMEeHH 196 172
34682 - 11,2
3. (py) = 196 = 1981,8 py6.

MecsuHbIi TOJKHOCTHOM OKJIaJ] paOOTHHKA!

3, =35 (K, +k,) -k,

rae 3 — 0a30BBIM OKIad, pyo.;

Knp — TIpeMuanbHbiid kodddunuent (onpenensercs IonoxeHnuem o6 omare

TpyJa);

k, — xoaddunuent moriat u HamnbaBok (B HUM u Ha mpOMBIIUICHHBIX

OpEeIIpUIATHAX — 3a pacupeHue cdep oOCIyKHBaHMs, 32 NPO(ECCHOHATBHOE

MacTepCTBO, 3a BpeIHbIE ycloBus: onpeaensercs [lonoxxkenneM 06 orate Tpyaa);

K, — paifonHsIif ko3 dunnent, pasusii 1,3 (s Tomcka).

Tabnuma 13 — PacyeT ocHOBHO# 3apabOTHO TIaThI

Wcnonaurenu 35, Krp K, Ky 3w 3 T, Bocn,
TBIC.pYO. TBIC.pYO |TBIC.pYO.|pab. mH.| THIC.pYO.
PykoBoauTens 34682 1,3 - 1,3 58612,6 | 1981,8 45 89181
bakamnasp - - - 1,3 - - 125 -
Hroro: 89181

6.3.4 lonosiHUTEIbHAS 3apa00THAS IJIATA UCIIOJHUTEJIEH TeMbl

JlommonHUTENBHAS 3apaboTHAs TIaTa paccunThiBaeTcs ucxoas u3 10 - 15% or

OCHOBHOM 3apabOTHOI mJaThl, paOOTHUKOB, HEMOCPEICTBEHHO YYacCTBYIOIIMX B

BBIIIOJTHEHHUEC TCMBI:

U3m.
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3z[or1 - knon ) 3OCH (40)

rae  3,,, — JOMOJIHUTEIbHAS 3apa0oTHAS 11aTa, pyo.;
Kyion — KO3 PHUIMEHT HOTTOJIHATEIPHOMN 3apILIaThL;
3,., — OCHOBHAs 3apaboTHas 1iaTa, pyo.

Ta6nuna 14 — 3apadotHas miara ucnoauureneir HTU

3apaboTHas nJjara PykoBoauTeJib BakaaaBp

OcHoBHas 3apruiara 89181 -
JononuurenpHas 3apriiaTa 13377,2 -

Hroro 1o ctatee Cyy 102558,2 0

6.3.5 OTunciaenusi BO BHeOK/I:KeTHbIE (POHABI (CTPaXOBble OTYUCICHHS)

Cratbs BKJIIOUYAET B €01 OTUMCIICHUS BO BHEOIOXKETHBIC (DOH/IBI.

CBHe6 - kBHe6 ) (300H + 3;[011) ) (41)

rae Kgues — KOOPOUIUEHT OTYUCIICHUI HA YIUIATY BO BHEOIOKETHBIC (DOHIBI
(nencuoHHbIN HoH, HOH 00s13aTEIBHOTO MEUIIMHCKOTO CTPAXOBaHUS U TIP.).

Ta6muma 15 — Otuuciaenus Bo BHEOIOKETHBIC (DOHIBI

Hcnonuutens OcHoBHas 3apaboTHas 1iara, | JlomonHutensHas 3apaboTHAs
THIC. pYyO. miaTa, ThiC. pyo.
PykoBoauTens npoekra 89181 13377,2
bakanasp - -
KoaddunmenT orurcneHus Bo 271 %
BHEOIOKETHBIE (DOHIBI
Oruncrenus, pyo. 24168,1 \ 3625,2
Hroro 27793,3

6.3.6 HakiiagHble pacxoabl

HakramHbie pacxoasl — 3TO pacxoAbl Ha MPOYKE 3aTPaThl, HEC YYUTHIBAEMbBIC B
no 1.3.1 — 1.3.3, nanpumep, 3aTpaThl Ha Te4aTh, KCEPOKOIMHMPOBAHWE, OILIATA
WHTEpPHETa M TPOYUX YCIAYT CBSI3U U KOMMYHHKAIIMHU, JJIEKTpodHepruu. Bemmunna
HAKJIaJHBIX PacX0JI0B ONpeaensercs o Gopmye:

3hain = (Cymma ctateit 1+7) - kyy,
rae Ky, — Koo QUIUEHT, yYUTBIBAIOIIUIA HAKIIaHBIE PACXOJIBL.

Benmnunna kosddunmrenTa HakIaaHBIX pacxoJ0B IpuHATAa B paszmepe 16%.

Paccunraem HakiagHble pacxonsl Ha BeionHenne HTU:

Bhars = (909 + 68200 + 102558,2 + 0 + 27793,3) - 0,16 = 31913,7 pyOuneii.
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6.3.7 ®opmupoBaHue OKWIKeTa 3aTPaT HAYYHO-MCCJIEA0BATEIbCKOIO
NnpoeKTa

Paccuntannas BemuMuMHA 3aTpaT  HAayYHO-UCCIIEHAOBATENBCKOM  pabOThI
SIBIISIETCS. OCHOBOM 17151 (hOopMUpOBaHUA OIOJKETa 3aTpaT MPOEKTa, KOTOPHINA Mpu
¢opMHpOBaHUN OTOBOpA C 3aKAa3YMKOM 3allMIIAETCS HAYYHOM OpraHu3anueil B
Ka4yecTBE HIDKHETO TMpeJieNa 3aTpaT Ha pa3padoTKy HayuYHO-TEXHUYECKON MPOTyKIIHH.

Tabnuima 16 — Pacuer 6romketa 3atpar HTU

HanmeHnoBaHme cTaThu Cymma, ThIC. pyO.

Hcn. 1 Hcm. 2 Uecn. 3

1. Marepuanshubie 3atparsl HTU
909 1000 985
ﬁég:reunanwoe 000pyIOBaHUE JIJISI HAYYHBIX 68200 68200 68200
3.0cHoBHas 3apab0OTHas I1aTa 89181 89181 89181
4 JlonmotHUTENIbHAS 3apaboTHAs TJ1aTa 13377,2 13377,2 13377,2
5.0TunCaeHUs HA COIMAIBHBIC HYXKIbI 27793,3 27793,3 27793,3
6.HaksagHble pacxo/ibl 31913,7 31913,7 31913,7
7.bromxer 3aTpar 231374,2 231465,2 231450,2
6.4 Omnpenenenue pecypcHo (pecypcocOeperamwuieii), (GpuUHAHCOBOI,

OIOI’KEeTHOI, CONMATBHOI U IKOHOMUYECKOH 3P (PeKTUBHOCTH HCCIeT0OBAHUSA

Onpeneneare  3¢G(EKTUBHOCTH  MPOMCXOJUT HA  OCHOBE  pacdeTa

Ero

3 PEKTUBHOCTH HAYYHOTO HCCJICIOBaHUS.

MHTErPAIbHOTO  MOKa3aTess
HaXOXKJCHUE CBS3aHO C OIpPEHCICHUEM [BYX CPEIHEB3BELICHHBIX BEIUYHH:
(¢buHaHCOBOM 3P(HEKTUBHOCTH U pecypcor(hPEeKTUBHOCTH.

Humeepanvuwiti  noxazamenv  Qunancogou 3@dekmusHocmu HaAYIHOTO
UCCIIEIOBaHMs TOJy4yaloT B XOJI€ OLEHKU OrokeTa 3arpar Tpex (wim Ooree)
BAPUMAHTOB UCIOJIHEHUS HAy4yHOro wuccienoBanud. [ns storo HauOonbIIun
MHTETPAJIbHBIN MOKa3aTelb pealn3alud TEXHUYECKON 3ajaun NMpUHUMaeTcs 3a 6aszy
pacyeTa (Kak 3HAMEHATellb), C KOTOPhIM COOTHOCUTCA (PMHAHCOBBIE 3HAYEHUS I1O
BCEM BapuUaHTaM HUCIIOTHEHHUS.

Humezpanvuwiii punancossiii nokazamens pa3pabOTKU ONPEAETIAETCS KakK:

=22
max
®duHaHco8bIl MeHedXMeHM, pecypco3ghpherkmusHOCmMb U Jiuem
U3am. | Jlucm Ne dokym. lModnuck | dama pecyp coc6ep exeHue 99




p o o
rac Iqb - UHTCTPaJIbHbIN q)HHaHCOBBII/I IMIOKa3aT€CJIb p33pa6OTKI/I;

@

pi — CTOUMOCTDb I-ro BapHaHTa UCIIOJTHCHUS

@Dnax — MAKCUMAJIbHAS CTOMMOCTh MCTIONHEHUS HAYyYHO-HCCIIEI0BATEIIBCKOTO
MpoeKTa (B T.4. aHAJIOTH).
WHuTerpanbHbIil moka3areiab pecypcoddPeKTHBHOCTH BapHaHTOB MCTIOTHEHUS

00BEKTa HUCCIEAOBAHUS MOKHO OIPEIETUTh CIACAYIONINM 00pa3oM:

= Zn:aibl.“
i=1

riae |, — uHTerpanpHblil noka3zarenas pecypcodpPeKTUBHOCTA BAPUAHTOB,;

aj — BecoBoi K03(duiineHT I-ro mapamerpa;

b : b _ Gambmas ouenka i-ro napameTpa JUisi aHajora M pa3padoTKH,
yYCTaHABIMBAETCS IKCIIEPTHBIM ITyTEM 110 BEIOPAHHOM IIIKaJie OILICHUBAHNS;

N — YKCIIO MapaMeTPOB CPABHEHUS.

Tabmuua 17 — CpaBHuTenbHas OLEHKAa XapaKTEPUCTHUK BAapUAaHTOB

HCIIOJIHCHHA IIPOCKTA

OOBexT uccae10BaHus Becosoii Hcn.1 Hcn.2 Hcen.3
KO3 UIIUEHT
Kpurepun napamerpa
1. AkTyanpHOCTh paccMaTpuBaeMoi 0,15 5 5 4
poOIIeMbI
2. Cpoc mpoekTa 0,25 5 4 3
3. D¢ hexkTUBHOCTH POEKTA 0,25 5 4 4
4. Hannuue xBanupuupoBaHHOTO 0,15 3 3 4
nepcoHalia
5. [IpuBnieyeHre CTOPOHHUX 0.1 3 3 2
CIEINAJINCTOB
6. ZIOCTYPHOCTB HOpPMAaTHBHO- 0.1 5 5 5
IpaBOBOM 0a3bl
Hroro 1 45 4 3,65

| pems = 5*0,15 + 5*0,25 + 5*0,25 + 3*0,15 + 3*0,1 + 5*0,1 = 4,5;
| pnenz = 5%0,15 + 4%0,25 + 4*0,25 + 3*0,15 + 3*0,1 + 5*0,1 = 4;
| puenz = 4%0,15 + 3%0,25 + 4*0,25 + 4*0,15 + 2*0,1 + 5*0,1 =3,65.
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o | p
Wuterpanpbiii Iokazarenb 3ddexTuBHOCTH pa3pabotku (¥ ) W aHAIOra

a
(" Pumw) OTIpEICIIACTCS Ha OCHOBaHHH UHTETPAITBHOTO oKa3ares

pecypcordHEKTUBHOCTH U MHTETPATIBLHOTO (PMHAHCOBOTO MOKa3aTeNs o popMyIie:

I’ 46
Uenl _ m __ 4 —
I¢§Ep—g—0’78—4,69
IHCHZ_I%1_4_4
qwmp—,?—f—
1% 3,65

Hcn3 __ — —
I¢§gp—1(b?—a—8—4,56

CpaBHEHHME MHTErpajbHOro IMokaszatens 3(P(OEKTUBHOCTH  BAPUAHTOB
UCIIOJTHEHUST pa3pabOTKU IMO3BOJIUT OIPENETUTh CPaBHUTENIBbHYIO 3()PEKTUBHOCTD
IpOeKTa U BbIOpaTh Haubojee I1enecoo0pa3Hbli BapHAHT W3 NPEIJIOKECHHbIX.
CpasuurenbHas 3GPEeKTHBHOCTD NpoekTa (I,,):

9 — II/[cnl
cp I
Hen2

Tabnuua 18 — CpaBHutensHas 3G (PEKTUBHOCTH pa3pabOTKH

Ne ITokaszarenu Hcemn.1 Hcen.2 Hcen.3

/1

1 WuTerpanbHbIil (UHAHCOBBIN MTOKa3aTeIb 0,98 1 0.75
pa3paboTKu

9 WuTerpanbHblil oka3aTenb pecypcodPPeKTUBHOCTH 45 4 3,65
pa3paboTKu

3 WuTerpanbHblil nokazaTens 3hheKTuBHOCTH 4,69 4 4,56

4 CpaBHuuTtenbHas 3¢(HeKTUBHOCTh BApUAHTOB 1 0,853 0,972
MCTOJHEHUS (pa3paboTKa OTHOCUTEILHO aHAJIOTa)

BbiBoA: cpaBHEHME 3HAUYEHMI HMHTETPAJIbHBIX IMOKa3aTene 3(hPeKTuBHOCTH
MOKa3biBaeT, 4To Oojee H(h(EKTUBHBIM BapUAHTOM PEIICHUS TOCTABICHHON B
OakanaBpcKoil paboTe TEXHUYECKOW 3aJaud C MO3UIMH (PUHAHCOBOW M pecypcHOM

() PEKTUBHOCTH SBIISICTCS UCIIOJTHEHHE 1.
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7. COHUAJIBHAA OTBETCTBEHHOCTbD

IIpou3BoacTBeHHAS] M 3KOJOTHMYECKAs 0€30MACHOCTH NMPHU BBINOJHEHUH
pPadoT MO0 KANUTAJIbHOMY PEMOHTY MarucTpPajbHOr0 HedTenmpoBoga MeTOA0M
BbIPE3KHI/BPe3KH KATYIIKHU B YCJIOBUAX 00J0THCTOI MECTHOCTH

OObekt uccaenoBanus: OOBEKTOM HCCIEIOBAHUS SBISETCS y4acCTOK

MarucTpajbHOTO HedTenpoBoAa, MNpoxoisiumi B Oonotuctoit MectHocTH. Cam
TpyOOIIPOBO/ MPOJIOKEH MoA3eMHO. Pabouas 30Ha HAXOAUTCA MO OXPaHOW U UMEET
OTpaKIACHUSI M 3HAKU, O00O3HAUAIOLIUE OINACHBIM IMPOU3BOJCTBEHHBIH OOBEKT, €ro

cxeMy U Ha3BaHue. Ha pabouyio 30HYy JOMYyCKaeTcsi TOJIBKO YIIOJHOMOYEHHBIM

NEPCOHAl KOMITAHUU.

7.1 IlpousBoacTBeHHas1 0€30MACHOCTH

BPGIIHBIC N OIIaCHBIC IIPOHU3BOACTBCHHBLIC (1)aKTOpBI, BO3HHUKAOIIHC IIPpH

IPOBEICHUH  padoT

He(TEenpoBOIa METOAOM BBIPE3KH/BPE3KU KATYIIKH.

Tabmuma 18 —

OCHOBHBIE DJIEMEHTHI

[0 KanuTaJbHOMY PEMOHTY Yy4acTKa MAarucTpajJbHOIO

IIPOU3BOACTBCHHOI'O IIpoHeccCa,

dbopmupylolnMe omnacHble W BpeAHble (AKTOpbl MPH BBINOJHEHUH padoOT Mo

KalUTAIbHOMY PEMOHTY Y4acTKa MarucTpajlibHOTO He(TEpoBoIa.

®akropsl ('OCT 12.0.003-2015 CCBT. OnacHsle u
HanmenoBanue HopmaTtusHbie
BpEHBIC POU3BOJICTBEHHBIE (DAKTOPHI.)
BUJIOB paboT JTOKYMEHTBI
OmnacHele Bpennsie
;iiiﬁgﬁﬁecg MATIHHBT 1 1.IlpeBbienne
KanuTansHblii | TPOU3BOJACTBEHHOTO }épﬁi};ilﬁllzriéﬂ I'OCT 12.1.005-88 [10]
PEMOHT o0opymoBaHus (B TOM YuCIe 3AHHHGHHOCTL u I'OCT 12.1.007-76 [11]
MarucTpajbHOTO | TPY30MOIbEMHBIE). SArA30BAHHOCTL 'OCT 12.4.011-89 [12]
HedTenpoBoaa | 2.DmeKTpudeckas ayra u BOBIVXa DaGOUCH 'OCT 12.1.003-2014 [13]
METOIOM METaJUTMIECKUE UCKPBI TIPH 30HILHYX p 'OCT 12.1.012-90 [14]
BBIPE3KH/BPE3KH | CBapKe. 3 OTI;HOHGHI/IC I'OCT 12.1.004-91* [15]
KaTYIIKH 3.DNeKTpUYECKHil TOK. ' . 'OCT 12.3.009-76* [16]
4. Tlosapo- 1 nokasaresnei
' KJIMMAarTa.
B3PBIBOOIIACHOCTb.
CoyuanbHaa omeemcmeeHHOCMb
U3m. | lluecm Ne dokym. lModnuckb I.ﬂama
Paspab. Skyb6osckul Jlum. Jlucm Jlucmos
iyf(oeod AHmponoea CouuansHas [ | 102 119
OHCynnbm. HepemucKuHa
Pyxosodu-_| Bovenuk O.B. omeememeerroam® Ty ep. 3-264[
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7.1.1 Ananm3 OMACHBIX  NPOM3BOACTBEHHBIX (¢akropos U
MepONpPHUATHS M0 UX YCTPAHEHUIO

OnacHbIMH TPOU3BOJACTBEHHBIMH (haKTOpaMU Ha3bIBAIOTCSA  (PAKTOpHI,
CHIOCOOHBIE MPU OTPEACIIEHHBIX YCIOBHUIX BBI3BIBATH OCTPOE HAPYIICHHUE 30POBbS
U THOeNN YeoBeKa.

JABvakymmecsi MAIMHBI M MEXaHWU3Mbl  NPOU3BOACTBEHHOIO
o0opyaoBaHus (B T.4. [Py30101bEMHBIE)

IIpn >KcrulyaTauuu CTPOUTENBHBIX MAIIMH M MEXaHU3MOB CIIEIYET
pykoBoactBoBatbcss CHull I11-4-80 «Texnuka 0e30macHOCTH B CTPOUTEIHCTBE.
[IpaBuna yctpoiicTBa U 0O€30MACHOM SKCILUIyaTalluud TIPY30MOABEMHBIX KpPaHOBY
[17] 1 mHCTpYKIMSIMUA 3aBOJIOB-U3TOTOBUTENCH, YUUTHIBAS, YTO PAOOTHI MPOXOMIST
B OCJIOKHEHHBIX YCIIOBUSAX, & UMEHHO, B 0OJIOTUCTON MECTHOCTH.

OTBeTCTBEHHBIE 3a COAECP)KAHUE CTPOUTENIBHBIX MAIlMH U MEXaHU3MOB B
paboyeM COCTOSSHUM 00s13aHbl OOECHeYrBaTh NPOBEACHHE HUX TEXHUYECKOTO
0OCy’KMBaHUS U PEMOHT B COOTBETCTBUU C TPEOOBAHUSIMH MHCTPYKIMHU 3aBOJIA-
WU3FOTOBUTEII.

Bo BpeMs HaxoxIeHus JI0€ B PEMOHTHOM KOTJIOBAHE 3allpeliacTcs
IPOBOANUTH Ha OPOBKE pabOThI, CBSI3aHHBIE C TIEpEMELIEHHEM MeXaHn3MoB. Ecnu B
nporuecce padoThl B CTEHKaX TPaHILEH MOSBUIUCH TPEIIMHBI, TPO3SIIue 00BaIoM,
TO paboyue AOKHBI HE3aMEUIMTENIbHO IMOKUHYTh €€, CTE€HKY C TpelMHaMU
clieqyeT OOpyLIUTh, T'PYHT YAQJIUTh W MPUHATH MEPbl NPOTUB JAJbHEUIIETO
oOpymenus rpyHra [9].

[Ipu morpy304HO-pa3rpy304HbIX padoTax cieayeT pPYKOBOJICTBOBATHCS
I'OCT 12.3.009-76[16], CHull III-4-80[17]. CtpomnoBaTh TIpy3bl CIEAYET
WHBEHTAPHBIMHU CTPONAMHU WJIM CHEUAIbHBIMU IPY303aXBaTHBIMHU YCTPOMCTBAMHU,
W3TOTOBJICHHBIMU TIO YTBEPXKJICHHOMY MPOEKTY (uepTexy). CrocoObl CTPOMOBKHU
JOJDKHBI HCKJTFOYATh MaJC€HUE UM CKOJIBKEHHE 3aCTPOIIOBAHHOTO Tpy3a.

JJleKTpUYecKasi Ayra 1 MeTaJJin4yecKue HCKPbI IPH CBapKe

Ilepen HauanoM OrHEBBIX PabOT ClEIYyET U3MEPUTh KOHLUEHTPALMIO NapoB

He(TU/HEPTENPOYKTOB IJIs1 ONPEIETCHUSI BOBMOXXHOCTH BEJICHHS OTHEBBIX PadoT.
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JlomyckaioTcsi K CBapoO4HbIM paboTaM Ha He(TempoBOAe CBApIIMKH,
OpolIeAe KypcoBoe oOOydeHHe, TMpOBEpPKY 3HAaHWW  (aTTecTauuio) B
coorBeTcTBUM ¢ «lIpaBriiamMu arrecralii  CBAapIIMKOB» W  IOJYy4YHUBIINE
yIOCTOBEpEHUE Ha TMpaBO MPOU3BOJCTBA CBApOYHBIX pabOT nans crmocoba u
MOJIOKEHHSI CBapKW, a TakKe€ TUIA CBAapUBAEMOr0 METAJJIa, AHAJIOTMYHBIX
MPEACTOSALIUM YCIOBUSIM cBapku. CBapIIMKK U UX MMOMOIIHUKU 0053aHbI paboTaTh
C nmpuMeHeHrneM cooTBercTByromux CHU3, B TOM yucie HaZeBaTh CHEHOACKAY U
CHen00yBb, a TAKXKE MOJIb30BATHCS 3AIIUTHBIMUA ITUTKOM, MAaCKOM, IPOTUBOra30M.

CBapouHblli anmapar MW BCIIOMOTATEIbHBIE  YCTPOMCTBA  JIOJKHBI
pacnosiarath He Omke 20M OT MecTa orHeBou padoThl. [locie okoHuaHus paboThI
WIH [IepephIBa B HEW AJIEKTPOCBAPOUHBIN anmapaT 10JKEH ObITh BHIKIIIOUYEH.

JJIeKTPUYECKHUI TOK

VIcTOYHMKOM TIOpaKE€HUsT TOKOM SBJISIETCS: 3JIEKTPUYECKUE ITPOBOJA,
BCIIOMOTaTelIbHOE 000py0BaHNUE pabOTaIOIIKE OT FIEKTPUUYECTBA.

DNEKTPUYECKUM yaap — OTO BO30YXJICHUE >KUBBIX TKAaHEH TOKOM,
COINPOBOXK/IAIOIIEECS] COKPALLIEHUEM MBIIIL. DJIEKTPUUECKUI TOK, IPOXOIs 4epes3
OpraHU3M YEeJOBEKa, OKa3blBA€T HA HEro CIO0XHOE JEWCTBUE, BKIIOYAS
TEPMHUECKOE, SJIEKTPOIUTUYECKOE U OMOJIOTHYECKOE.

besonacHocth mpu pabore obecneyrBaeTCs MPUMEHEHHEM Pa3UYHBIX
TEXHUYECKUX W OPraHHU3alMOHHBIX MEp: YCTAHOBKA OrPaJMTENbHBIX YCTPOICTB;
M30JIALMS TOKOIIPOBOASAIIMX YacTeH U €€ HEMPEPbIBHBIM KOHTPOJIb; corjacHo [TYD
COMPOTUBJICHUE H3OJSLIMUMU JTOJDKHO ObITh He MmeHee 0,5 - 10 Owm-m; 3amurTHOE
3a3eMJICHUE, MCIOJb30BaHUE 3HAKOB O€30MACHOCTH U  MPEAYNPEeKIAIOIINX
iakato (CHull 12.1.030-81.CCBT [18]).

Bce wMeramnmuueckue KOpmyca CBAapOYHBIX amnmnapaTtoB JOJHKHBI OBITh
HAJCKHO 3a3€MJICHBL. DJIEKTpUYecKash MPOBOAKA JOJDKHA 0053aTelbHO HMETh
HEMOBPEXKICHHYIO M30JS1UI0. PO3€TKM W BWIJIKM JOJKHBI OBITH HMCIPaBHBIMU.
OK0J10 pO3eTOK 0053aTENbHO JOJIKHA ObITH HAJAMUCH O BEJIMYMHE HAMTPSHKEHUSI.

JUist 3amuThl MEepcoHana OT MOPAXKEHHUS JJIEKTPHUYECKMM TOKOM IIPH

KOCBCHHOM IIPUKOCHOBCHHUHN IICPCIABUKHOC 3HCKTpOO60py,Z[0BaHI/IC JOJIDKHO OBITH
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000pyI0BAaHO YCTPOMCTBOM 3aLIUTHOTO OTKIIFOUEHUSI.

Ilo:xapo- 1 B3pbIBOONIACHOCTH

B mporecce ucnapenuss HepTenpoayKTOB oOpa3yeTcsi 00JaKo TOILIMBHO-
Bo3aymHoM cMmecu (TBC). Hanuuue uMcTOYHMKA 3aKUraHusl B mpejneniax oOJiaka
TBC moxeT moBiedb 3a co0oil BociiameHeHue U B3pbIB oOinaka TBC. Takum
o0pa3om, HEOOX0AMMO YOpaTh HCTOYHUKHU UCKPOOOpa30BaHMs C pabodeii 30HHI.

[IpenoTBpaiiieHNE MOKAaPOB U B3PHIBOB OOBEAUHICTCS OOITUM MOHITHEM —
noxkapHas npoduiaktuka. Ee MokHO obecrneunBaTh pa3IMuHBIMU CIOCOOAMU U
CPEACTBAMM: TEXHOJOTUYECKHM, CTPOUTEIbHBIMH, OpraHu3aluOHHO-
TexHuueckuMu. I[lokapHasd mnpodunakTuka SBISETCS Ba)XHEHIIEH COCTaBHOU
4yacTblo  0o0mied  mpoOsieMbl  OOECHEUEHHs  I0KapO-B3PbIBOOE30MIACHOCTH
pa3IUYHBIX OOBEKTOB, M MO3TOMY €i yZENsieTCsl EPBOCTENIEHHOE BHUMAHUE MpU
pELICHUH BOIPOCOB 3alllUThl OOBEKTOB OT MOXKapoB M B3pbIBOB. Ilpu moxape Ha
Jr0A€ BO3AEUCTBYIOT CIENYIOIIME ONAacHbIe (PAKTOPHI: MOBBIIIEHHAs TEMIIEPATYpPa
BO3/yXa WJIM OTIEIbHBIX MPEIMETOB, OTKPBITHIA OTOHb U HUCKPbI, MOHUKEHHOE
COZIEp’KaHHE KHUCIOPOJia B BO3MIYXE, B3PbIBbl, TOKCMUYHBIE MPOIYKTHl CrOpAHMS,
a6iIM U T.0. OCHOBHBIMH TPUYMHAMU I[I0XKApPOB HA MPOU3BOJICTBE SIBISIOTCS
HapyIICHUE TEXHOJOIMYECKOro pexnuMa paboThl 000pYyAOBaHUS, HEUCIPABHOCTH
3JIEKTPOOOOPYI0OBaHMS, CAMOBO3TOpPaHHUE Pa3IMUHBIX MAaTEpUaIOB U APYTOE.

JUisi mpenoTBpallleHus MOXKapoB W B3PHIBOB HEOOXOAMMO HCKIIOYHTH
BO3MOXKHOCTh 0Opa30BaHMsI TOPIOYEH M B3PHIBOONIACHOW Cpe/bl U MPEIOTBPATUTH
NOSIBJIECHUE B DJTOM Cpelle MCTOYHUKOB 3aXHraHusg. TpeOoBaHUSA MOXKApHOU
0e30MacHOCTH TpU MPOBEIECHUU OTHEBBIX pabOT ycTaHaBiauBaroTcs I[lpaBuinamu
noxxapHoii 6e3omacHocT B Poccutickoit ®enepanuu (I1T16 01-03) [23].

Mecra mnpoBeAeHUST OTHEBBIX paboT cieayer oOecrieuynBaTh B
HEOOXOJIMMOM  KOJIMYECTBE  TEPBUYHBIMUA  CPEJACTBAMU  MOXKAPOTYIICHUS
(orHeTymIMTENM, JIONAThl, EMKOCTH C BOAOW). B omacHo# 30HE MecTa MpOBEICHUS
OTHEBBIX padOT 3ampenaeTcs KypuTb, Pa3BOJUTh KOCTPbl MPUMEHSTH OTKPBITHIH
OroHs. Bce mnpuHUMaromMe HENOCPEACTBEHHOE YYacTHE B OIHEBBIX padoTax

JOJDKHBI  ObITh B CEPTU(MUIIMPOBAHHON  CICLOJACKIE W3 TEPMOCTOMKUX
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MaTepHaoB.

7.1.2 AHau3 BpeIHbIX MPOU3BOCTBEHHBIX (P)AKTOPOB U MEPONPHUSTHSA
10 UX YCTPAHEHHUI0

BpenueiMun  mipou3BOACTBEHHBIMH  (haKTOpaMU Ha3bIBAIOTCSA  (PaKTOPHI,
OTPULIATEIBHO  BJMSIONIME HAa  pabOTOCIOCOOHOCTh  WJIM  BBI3BIBAIOIIUE
npodeccruoHanbHble 3a00JIEBaHUS U IPYTUe HEOIaronpusTHbIE TTOCIEICTBUA.

IIpeBbillIeHUE YPOBHS IIymMa

[IIym MOkeT co3maBaThCsi pabOTAIONIMMU TPAHCIIOPTOM M 000PY/I0BaHUEM
—KpaHaMU-TPyOOyKIaTUMKaMH, SKCKaBaTOPOM, OyJibA03€poM, HUIM(PMAIIUHKOM.
[ToaToMy paboume IOJKHBI HAaXOOUThCA B HAyIIHMKax. B pesynbTaTe OBUIO
YCTAHOBJIEHO, YTO IOyM VyXYIIIA€T YCIOBUS TpPyJa, OKAa3bIBAET BPEIHOE
BO3JICMCTBHE HA OpPraHW3M 4eloBeKa. JIeMCTBHE IIyMa pa3jMyHO: 3aTpyIHSET
pa300pUMBOCTh pPEYM, BBI3BIBAET HEOOpPATHUMBIE MPOLECCHI HM3MEHEHHUS OpraHa
CIyXa y 4eJIOBEKa, MOBBIIIAET yToMisieMocTb. HopMupoBaHue ypoBHEH Iryma B
IIPOM3BOCTBEHHBIX YCIOBUAX ocymecTisercs mo ['OCT 12.1.003-2014 [13].

JlonmycTUMbIE YPOBHHM 3BYKOBOTO JABIICHUS M SKBHBAJECHTHOI'O YPOBHS
3Byka (I'OCT 12.1.003-2014) [13] npencraBieHsl B Tabauie 19.

Tabmuua 19 — JlomycTumbie ypOBHU  3BYKOBOTO  JIaBJICHUS W

DKBUBAJICHTHOT'O YPOBHS 3BYyKa

Bun tpynoBoii gesTensHOCTH, | YPOBHU 3ByKOBOTO AaBiieHHs (B 1b) B OKTaBHBIX MOJI0CaxX | YpPOBHH 3ByKa

pabouee MecTo CO CpeIHEreOMETPUIECKIMHU YacTOTaMu, 111 u
9KBUBAJICHTH
ble YPOBHU
3ByKa, Ab (A)

331,5 | 663 | 1125 | 225 | 550 | 110 | 220 | 440 | 880
0 0 00 | 00 | 00 | OO

00CITyKMBAOIIET0 EpCOHAa
aBTOMOOMIIEH (ITacCaXKUPOB)
JIETKOBBIX aBTOMOOMIIEH

Paboune mecta BoguTene u 1100 | 887 | 779 | 772 | 668 | 665 | 663 | 661 | 559 70
00CITyKMBAOIIET0 EpCOoHATa

aBTOMOOMIIEH

Paboune mecra BoguTenen u 993 | 779 | 770 | 663 | 558 | 555 | 552 | 550 | 449 60

Paboune mecra BoguTenen u 1107 | 995 | 887 | 882 | 778 | 775 | 773 | 771 | 669 80
00CITy>KHUBAFOIIETO MEePCOHANa
TPAKTOPOB, CAMOXOIHBIX IIIACCH,
CTPOMTENLHO-TOPOKHEIX 1
JPYTUX aHaJIOT. MAITHH
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[Ipy npeBbIlIEeHUH TPEACIBbHO JOMYCTHUMBIX HOPM IIyMa pabOOTHUKU
NoJDKHBI obecnieunBaThess C3 opraHoB ciyxa: IpOTUBOUTYMHBIMH HayIIHUKAMU,
[JIEMaMH WK TPOTUBOLITYMHBIMH BKJIAbIIIAMHU.

CU3 opraHoB ciyxa cleayeT BbIOMpaTh B 3aBUCUMOCTH OT YaCTOTHOTO
CHeKTpa 1myma Ha pabodyem mecte. Tunsl u rpynnsl CU3 opranoB cityxa cieayer
BBIOMpATh B cooTBeTCTBHM ¢ TpeboBanusmu ['OCT 12.4.051-87 [19].

[Ipy 1mpoBeneHMHM  3JIEKTPOCBAPOYHBIX M  Ta30IUIAMEHHBIX  PaboT
BO3JICHCTBYIOIIMKA IIyM HE JOJDKEH NPEBBIIATH 3HAYEHUM, MPELyCMOTPEHHBIX
tpedoBanusimu ['OCT 12.1.003 [13].

CreneHp BpENHOCTM MW ONACHOCTH YCIOBHW TpyAa IpU JEUCTBUU
BUOpOaKyCTHUECKUX (PAKTOPOB YCTAHABIMBAETCA C YYETOM HUX BPEMEHHBIX
XapaKTEPUCTHUK (ITOCTOSIHHBIN, HETIOCTOSIHHBIN 1IyM, BUOpauus u T.4.). [IpeaensHo
JIOTIYCTHMbIE YPOBHH LIIyMa Ha pabOUMX MECTaxX YCTAHOBJIEHBI C YUETOM TSAKECTH U
HampspkeHHOCTH TpynoBod nestensHoct CH  2.2.4/2.1.8.562-96 [20]. [usa
onpenenenus [IJ[Y mryma, cOOTBETCTBYIOIIETO KOHKPETHOMY paboyeMy MeEcCTY,
HEOOXOJMMO MPOBECTU KOJIMYECTBEHHYIO OLEHKY TSDKECTH M HANpsSKEHHOCTH
TPYJa, BBIIOJHAEMOTO0 PAOOTHUKOM.

JUtst u3MepeHust ypoBHS IIyMa MCHOJB3YIOT IIIYMOMETPBI OTE€YECTBEHHOIO
npousBojactea UIIIB-1, BIIIB-003, Po6oTpoH, a Takke 3apyoexxHoro — «bpronb u
Ksep».

IoBbllIeHHAS 3aNbLUICEHHOCTh M 3ara30BaHHOCTH BO3AyXa padouei
30HbI
B mpomecce cBoer  TPyAOBOM  AEATEIBHOCTH  DJIEKTPOCBAPIIUK

IIOABEPracTCs BO3JCUCTBHUIO IEJIOr0 KOMIUIEKCA OIIACHBIX M BPEAHBIX
MPOU3BOICTBEHHBIX (PAKTOPOB (PU3MUECKON M XMMUUYECKOW MPUPOIbL: U3TyUYEHUE
UH(PaKpPACHBIX BOJIH, CBAPOYHBIA a3p030Jib, UCKPBHI U OPBI3TU PACILIABICHHOTO
MeTayia M 1uiaka.  VIMEeHHO 53Tu  (DakTOpbl BBI3BIBAIOT MPOQECCHOHATbHBIE
3a00JIeBaHUsl U TpaBMaTHUYECKUE MOBpEXKIeHUs. Jpyrue BpeaHOCTH: rasbl, IIyM,
AJIEKTPOMArHUTHBIE TOJIsI, 00pa30BaHNE a’POMOHOB UMEIOT MEHbIIEE 3HAUYCHUE U

OOBIYHO HE CIIyKaT NPUYUHON NpodhecCHOHANTBHBIX 3a00JIEBaHUM.
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CBapouHBIii a3p030JIb MPEACTABISIET COOO0W COBOKYMHOCTH MEJIbUANIITNX
4acTUl, OOpa30BaBIIMXCS B pe3yJbTaTe KOHACHCALMM IApOB PACILIABIEHHOTO
MeTajula, [UlaKa W TOKPBITHS 3JIEKTPOJOB, BbI3bIBasg MpodecCHOHANIbHOE
3a00JieBaHNE, HA3bIBAEMOE NMHEBMOKOHHMO3 CBaplIMKa, YaCTUYHO BCACHIBACTCS B
KpOBb.

UtoObl  u30exkaTh  OMUCAHHOTO  HEOJAroNpHUSITHOTO  BO3JCUCTBUS
MIPOU3BOJICTBEHHBIX (DAKTOPOB, XapaKTEPHBIX TSI DJIIEKTPOCBAPKH, HEOOXOIUMO HE
JIOMYCKaTh MOMaJaHrue B OPTaHbl IBIXaHHS CBAPOYHOTO a’pO30JIsl.

Taxxxe npu npomycke HePpTH/HEPTEMPOAYKTa MEXKIY CTEHKOW TpyObl W
TEPMETU3UPYIONIUM YCTPOMCTBOM W/WJIM TOSIBICHUM B BO3JyXe paboyeill 30HbI
napoB HedTH/ HeDTENpoIyKTa, OTHEBbIE PAOOTHI JOHKHBI OBITH HEMEIJICHHO
MPEKpaIICHbl, MEXAaHW3Mbl  3aryIyIICHBI, AJICKTPOYCTAHOBKH  00ECTOYCHBI,
OCTaHOBJICHBI BCEe Pa0OTHI, a pabOTarOIIMe BHIBECHBI M3 OMAcHOM 30HbI [9].

JIyist 3aIuThl OPraHoB JAbIXaHUs paboTaromux BHYTpH mnosioctd MT u B
KOJIOMIIC JOJDKHBI TPUMEHSITHCS IIIJIAHTOBBIE TMPOTHBOTA3bl. lcmonb3oBanue
GUIBTPYIOMUX TIPOTUBOTa30B 3anpeniaetcs. Cpok eAMHOBPEMEHHOTO MPEObIBAHUS
paboTaroIero B IUIAHTOBOM MPOTUBOTA3€ ONPEAEISIOT HapsA-IOMyCKOM, HO HE
JIOJDKEH TPEBBIIATh 15 MUH, ¢ TIOCIEAYIONIMM OTABIXOM Ha YHMCTOM BO3IyXE HE
menee 15 mun [9].

[Ipu pyyHON M MEXAaHMYECKOW Tra30BOM pPE3KEe, PYYHOUW CBApKe, razoBOU
CTPO’KKE, Ta30BOM BBIIJIABKE ITOPOKOB METaUla U Ipu HarpeBe usaenuu u [1H
ra30CBapIIMKN W Ta30PE3YUKH JIOJDKHBI OBITh 00ECIeUeHBbl 3alUTHBIMH OYKaMHU
3aKpBITOTO THMA CcO cTekamamMu Mapku TC-2, UWMEIONMMH  IIOTHOCTH
ceerobuiabTpoB ['C-3, mpu HUCMONB30BAaHUU TOPEIOK (PE3aKkoB) C PacxoaoM
arieruiieHa 10 750 /4, I'C-7 - no 2500 i/a u I'C-12 - cBeimie 2500 /g [21].

Crenonexmaa 10mKHa OBITh O€3BpEHOM, YIOOHOW, HE CTECHSTh JIBHKCHUS
paboTaroiero, He BHI3BIBATH HETIPUATHBIX ONIYIIEHUHN, 3aIUIIATh OT UCKP U OPBI3T
pacIuiaBiIeHHOTO MeTajlla, CBapUBAeMOrO W3JENHsl, BJIard, MPOU3BOJCTBEHHBIX
3arpsi3HCHH, MEXaHMYECKUX TIOBPEKICHUHN, OTBEYATh CAHUTAPHO-TUTUEHUIECKUM

TpC6OBaHI/IHM n yCJIOBUAM TpyAa. BI)I60p crienoAC bl B 3aBUCUMOCTH OT METOA0OB
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CBAapKM M YCJIOBUM TpyJda JOJKEH NPOU3BOJUTHCS B COOTBETCTBUU C
pexomenmarusimu 'OCT 12.4.011-89 [12].

[Ipy BbIMOJIHEHHMH PabOT IO CBapKe, HAIUIaBKE, PE3Ke, a TaKXKe KOTja
TeMIlepaTypa OKpyarwmero Bo3zayxa Bbime 50 C° choenonexaa J0JDKHA
obecnieunBath 3GOEKTUBHYIO Teruio3ammTy. Jljs 3amuTel pyk TpH  CBapke,
HariaBke, IIH u pe3ke pabOOTHMKM JOJDKHBI OOECIIEUUBATHCS PYyKaBUIIAMH,
pYKaBUIlaMH C KparamMu WIHM TepyaTKamMu, U3TOTOBJICHHBIMU U3 HCKPOCTOMKOIO
MaTtepuaga ¢ HHU3KOM AJIEKTPONPOBOJAHOCTHIO. 3allpellaeTcss MCIOIb30BaTh
PYKaBUIIbI U CIEIOJICKTY U3 CHHTETUUECKUX MaTepUaoB THUIIA JIaBCaH, KalpoH U
T.1. JIJ1s 3auThl HOT pAaOOTHUKH JOJIKHBI 00€CTIEYMBATHCS CIIEIIMATBLHON 00YBBIO.
[IpuMeHATh CHelo0yBb C OTKPHITON IIHYPOBKOW U METATMYCCKUMU TBO3ASIMU HE
JIOTyCKaeTCsl.

HeynoBieTBopuTe/ibHbIE METEOPOJOrMYECKHE YCJIOBHUS Ha padouem
Mmecre
Knumar mnpencraBisieT KOMIUIEKC (PU3MUECKUX MapaMeTpOB BO3yXa,

BIIMAIONIMX Ha TEIJIOBOE COCTOSIHUE OpraHu3Ma (K HHUM OTHOCSIT TeMIIeparypy,
BJIQXKHOCTb, CKOPOCTb JIBUKEHHUS BO3[yXa, HHTEHCUBHOCTh PaAUAIMOHHOTO
U3JIyYEHUS COJHIA, BEIUYMHY aTMOCHEpPHOTO AaBJCHHUS), a TAKXKE OKa3bIBaeT
CYIIECTBEHHOE  BIIMUSIHUE HA  CaMOYYBCTBHE, COCTOSIHHE  3J0pOBbS U
paboTOCTIOCOOHOCTH YeoBeka. Haumyuiue ycnoBusi — KOraa BbIJEICHUE TETUIOTHI
YEeJIOBEKOM PAaBHSETCA €€ OTBOJY OT 4YEJOBEKa, T. €. NPU HAJIUYUHU TEIIOBOTO
Oamanca. Takue yCIOBUS  Ha3bIBAIOTCA KOM(OPTHBIMH, a TapaMmeTpbl
MUKPOKJIUMATa ONTUMAIbHBIMHU.

Kmumar nmanHoro paiioHa ToMckoit 001acTH KOHTHHEHTAJIbHBIH, C
MPOJIOJKUTEILHON X010JHOM 3uMol (TemmnepaTypa gocturaet -50°C) u KOpoTKUM
TémibeiM JietoM (1o +35°C). Hambomblliee KOMMYECTBO OCAIKOB BBINMAJACT B
OCEHHE-3UMHUH mepuoia. Becem wienam Opurajsl BbIaeTcs crienoaexaa. Jlerom:
KOCTIOM O€3BETPEHHBIN, KOCTIOM XJIOMYaTOOYMa)KHBIA C BOJOOTTAIKHBAOIIUM
MOKPBITHEM, KOCTIOM MPOTUBOSHIIU(DAIUTHEIN, CalloTh KUP30BbIC. 3UMOM: KypTKa

Ha YTEIUICHHOW MPOKJIAAKE, KOCTIOM 3UMHHUHN C MPUCTETMBAIOIICUCS YTEIUISIOMIEN
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MPOKJIAIKOM, YyHH. 3UMOM, pabOTHl Ha OTKPHITOM BO3yXE 3aMpenialoTcs IMpu
CJICIYIONTUX YCIIOBHSX:

7.2 Jxonornyeckas 0e30MacHOCTb

Bce meponpusiTHs Mo oxpaHE OKpYXKArOIIEH Cpeasl MPH CTPOUTEIIBCTBE
MarucTpajibHOTO He(pTenpoBoaa BeIMOIHEHHI B cooTBeTcTBUU co CHulI I11-42-80*
[5] u pabouum mnpoekToM. [Ipu BBINOJHEHUH BCEX CTPOUTEITHLHO-MOHTAKHBIX
paboT HEOOXOAMMO CTPOTO COOMOMAaTh TPEOOBAHUS 3AIMUTHI  OKPYXKAIOIICH
MPUPOTHON CpeJIbl, COXpPAHEHHS €€ YCTOMYMBOIO 3KOJOTMYECKOr0 pPaBHOBECHS, U
HE HapymaTh YCJIOBHUS 3€MJICTIONB30BAHMS, YCTAHOBIICHHBIE 3aKOHOIATEIHLCTBOM
00 oxpaHe IPUPOIbI.

[Tocne okoHYaHUSI OCHOBHBIX Pa0OT CTPOUTENIbHAS OpraHu3aIus JAO0JKHA
BOCCTAaHOBUTH BOJOCOOpPHBIE KaHAaBBI, TpPEHAKHBIC CUCTEMBI,
CHET03aJIepKUBAIOIINE COOPY>KEHUSI W JIOPOTH, PACIOJIOKEHHBIE B TIpenenax
MOJIOCKI OTBOJIa 3€MEJIb WIIM TEepPeceKaronuxX 3Ty IMOJIOCY, a Takke MNpuiaTh
MECTHOCTH MPOEKTHBIN pelibed) MM BOCCTAHOBUTH TIPUPOIHBIN.

7.2.1 Onenka Bo3JeiicTBUA HAa TuaApochepy

I[ToMumo TOro, 4To OOJIOTHBIE MACCHBBI TPEACTABISIOT COOOW BechMa
JTUHAMUYHBIE O0Opa30BaHUS WX BO3HMKHOBEHHE M Pa3BUTHE TECHO CBS3aHBI C
OKpYXaloIlel Cpeoi, TO eCTh ITO BOAHBIE 0OBEKTHI, Yepe3 KOTOPhIC 3a4acTyi0 U
MIPOUCXOUT 3arps3HEHUE OKpYyXKarommer mpuponoi cpeasl. Camu OOJOTHBIC
MacCHBBl  BBICTYNAalOT B POJIA 3allacoB IIEHHOTO ChIpbS  OHMOTEHHOTO
MIPOUCXOXKJICHUS, KOTOPOE HCIIOJIB3YETCS JUIA TOIUIMBA, YA0OpEHUH, HEKOTOPBIX
CTPOUTEIBHBIX MaTEPHAJIOB, XUMHUYECKON mepepadoTku u mpodee. [losTomy He
JIOTYCKaeTCsl CIMBATh B 00JIOTA U TMPUIIETAIONINE K HUM PEKH, 03epa U BOJOEMBI
BOJIy, BRITECHEHHYIO U3 TPYOOIpoBoAa, 0€3 MpeaABapUTEILHON €€ OUUCTKHY.

7.2.2 Ouenka Bo3aeiicTBusA HA aTMOchepy

OcCHOBHBIE MCTOYHUKH 3arpsi3HCHUS] TPU3EMHOTO CJI0s aTMoc(epbl TpH
TpyOOIPOBOJHOM TpaHCHOpTe HEPTU — aBapHilHbIe BEIOPOCHI HE(YTU U MOMYTHOTO
raza ImpH OTKa3ax JIMHEWHOW YacTH MaruCTPalbHBIX HEPTEIPOBOJOB U BHIOPOCHI

Opyu  TMPOBEACHUU TEXHOJOrM4Yeckux oneparuil. Otka3pl  He]TenpoBoaOB
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BBI3BIBAIOTCSl  HMCIOJb30BAHMEM  HEKOHJMLHOHHBIX HMCXOIHBIX MaTEpHATIOB
(apmarypa, cBapo4Has MpPOBOJIOKA M  T.I.), HApPYIIEHHEM TEXHOJIOTHH
CTPOUTEIBHO-MOHTAXKHBIX Pa0OT, PEMOHTA U IKCILTyaTalluu, KOPPO3UEH U T.1I.

OTtpunatenbHOE BO3JEHCTBUE 3arpsi3HUTENICH BO3IyXa OO0YCIaBIMBAETCS
UX TOKCHUUYECKHMHU M pa3IpakKUTEIbHBIMU CBOMCTBaMHU. BBHy 3TOro k Hambosee
OMACHBIM 3arpsi3HUTENIAIM aTMOC(epbl OTHOCAT OKUCh YIVIEPOJAa M CEPHUCTHIN
aHTUapUI, oOpasyrolrecs: B pe3yibTaTe CropaHus MPHUPOIHOTO ra3a, HedhTu u
He(TEPOTYKTOB.

7.2.3 OueHka Bo3/1eiiCTBHS HA MOYBY

IIpy BO3HMKHOBEHMM aBapHMMHOM CUTyallUH Ha MAarucCTPaIbHOM
HEe(TENpoBOJE€  IMPOUCXOJUT  HETAaTUBHOE  BO3JCHCTBUE HA  MOYBEHHO-
pPacCTUTENbHBIA MOKPOB U pelibed) MECTHOCTH. THUIl BO3IEUCTBUS — MEXaHUUYECKOE
paspymenne. VcTouHukaMu BO3IEHCTBUS SBIAIOTCS: 3€MIIIHbIE pabOThl IpU
pa3paboTKe KOTJIOBAHOB; CO3/IaHWE BPEMEHHBIX OTBAJOB IPYHTa, MPH pa3padbOTKe
KOTJIOBaHa; NEepEIBMKEHUE TEXHUKH; 3arpsA3HEHUE OTXO0IaMH IMPOU3BOJCTBA U T.J.

JUis  CHUXKEHHs BO3ACHCTBHUS Ha MOBEPXHOCTh 3€MJIM HEOOXOJUMO
BBINIOJIHUTD CIIETYIOIIME MEPONPUATHS: PEKYJIbTUBAIIMS HAPYILICHHBIX 3€MElb; JIs
UCKJIIOYEHMsI pa3jnBa roproye-cmMa3zounbix mMatepuanos (I'CM) 3anpaBka TeXHUKU
JOJDKHA OCYHIECTBJIATHCA TOJIBKO HAa BpPEMEHHOM IUIOIIAJKE C TBEPABIM
MOKPBITUEM; JUISl UCKIIFOUEHUS 3arpA3HEHUS] TEPPUTOPUN OTXOJAMH MTPOU3BOJACTBA
JOJDKHO OBITh MpelyCMOTpPEHa CBOEBpPEMEHHass yOopka Mycopa; 3amperieHue
UCITIOJIb30BAaHUSI HEUCIPABHBIX MOKAPOOIMACHBIX TPAHCHOPTHBIX U CTPOUTEIHHO-
MOHTQXHBIX CpPEACTB W T.A.; [Ipy BBINOJHEHUU BBILICYKA3aHHBIX MEPONPUSATHI
BO3/ICIICTBHE Ha 3eMEJIbHbIE YTO/IbsS U PACTUTEIBHOCTH OyA€T MUHUMAJIbHBIM.

IIpuponooxpanHbie MepONPUATHS

JIns CHM)KEHMS BO3ICHCTBUSA HA OKPYKAIOLIYI0 Cpely M 3aTpaT Ha MX
BO3MEUICHHE TMpPU NPOBEACHUM PEMOHTHBIX pabOT Ha MarucTpaJibHOM
HE(TENpoOBOE€  HEOOXOAMMO  BBIIOJHEHUE  CIEAYIOIIMX  MEpONPUSATHI:
WCIIOJIb30BAHUE EMKOCTeW st cOopa orpaboranueix ['CM, obGopymoBaHue

NEePEeABMKHBIX €MKOCTEH MPUCIIOCOOICHHUAMY, UCKIovatroumu pasius ['CM npu
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UX TPAHCIIOPTUPOBKE M 3alpaBKe TEXHUKH; CTPOroe COOIOCHHUE MPaBMil PabOThI

B BOI[OOXp&HOfI 30HC, O3CJICHCHHUC BOAOOXPAHHBLIX 30H, CO6JIIOI[CHI/I€ IIpaBUI

MOKapHOU 0€30MacHOCTU B O€CCHEXHBIN MepUO/ BpEMEHH.

Tabmuma 21

— DBpennbsle BO3IEHCTBHS Ha OKPYXKAIOIIYIO Cpeny |

MPUPOAOOXPAHHBIE MEPOIIPUSTHUATIPUS TIPU TUIPOrEOIKOIOTUUECKUX paboTax

[Ipupoansie pecypcsl
Y KOMITOHEHTBI
OKpYKarolien cpebl

Bpennsie Bo3nelcTBUA

[IpuponooxpaHHble MEPOIPUATHUS

3eMiIsd U 3€MEIbHBIE
pecypcesl

1. YHUUTOXKEHUE U OBPEKICHUE
MOYBEHHOTO CIIOSI, CeIbX03YTOAMIA
U JIp. 3€Mellb.

2.3acopeHue MoYBbl
MIPOU3BOJICTBEHHBIMHU OTXOAaMH 1
MYCOPOM.

3.Co3nianue BBIEMOK U
HEPOBHOCTEM, yCUJICHHE
3PO3MOHHOW ONACHOCTH,
YHUUTOXKEHUE PACTUTEIBHOCTH.

1. ITpu 06paboTKe 3a1IaHUPOBAHHOTO
o0bema paboT MPOU3BOIUTCS
BPEMEHHOE OTUYXKJICHUE 3eMEJIb.

2. [lpuMeHeHHEe TEXHOJIOTHYECKOTO
nporiecca ¥ BUJ0B TPAHCIOPTHBIX
CPEICTB C MUHUMAJIbHBIM BJIMSIHUEM Ha
OKPYKaIOUIYIO CPEemy.

3. 3amnperaercs MPOBEICHUE 3EMIISTHBIX
¥ MHBIX pa0oT, HapYIIAIOIINX
MTOYBEHHBIN CIIOM.

Jlec u necHrle
pecypcsl

1.YHuuTOXKEHNE, OBPEKACHUE U
3arpsi3HEHUE ITOYBEHHOTO
IIOKpPOBA.

2.JlecHble TIOKapBI.

1. B mpenenax BogOOXpaHHbBIX 30H
3arpenieHa BhIpyoKa Jieca.

2. 3ampemniaercs pa3BeJeHUus KOCTPOB
PSJIOM C JIECHBIM MacCHBOM.

Bosora u Bogabie
pecypcbl

1.3arpsizHeHHE MyCOpPOM.

1. B BOIOOXpaHHBIX 30HAX 3alpPEHIa0T-
Cs: CKJIAIUPOBaHUE APEBECUHBI, MyCOpa
Y OTXOJOB MPOU3BOJICTBA, CTOSTHKA,
3ampaBKa TOIUIMBOM, MOMKAa U PEMOHT
TPaKTOPHO-BE3/IEXOAHON TEXHUKH,
3eMJIsIHbIE pa0OThI.

JKuBoTHBIN MUp

1.PacniyruBanue, HapylIeHue
MECT OOMTaHUS KUBOTHBIX, PBIO U
JIp. TPEACTABUTENIECH )KUBOTHOTO
MHpa, CIIy4ailHO€ YHUUTOKEHHUE.
2.bpakoHbepcTBO

1. Oxora Ha 1u4b U pHIOHAS JIOBIIS
paspeleHa TOJIbKO JIULaM, UMEIOIINUM
Ha 3TO IIPABO, C COOJIOJJCHUEM CPOKOB U
IPaBUJ OXOTHI U PHIOHOM JIOBIIH.

2. [IpenycmarpuBaercsi orpaHUYEHHE
KOJIMYECTBA MEPEE3/I0B UEPE3 PYUbU U
OBpAry ¢ LeIbl0 MUHUMHU3ALUU
IIPOM3BOJICTBA pabOT B MOWMEHHBIX
MecTax.

7.3 be30onacHOCTH B Ype3BbIYANHBIX CUTYALUSIX

[Ipu mpoexkTUpOoBaHUM MOJ3EMHBIX TPYOOTPOBOAOB CIEAYET PACCMOTPEThH

CIICAYIOIIME BUJBI Pa3pyLICHUs: Pa3pbiB TPyOOMPOBOIA, pa3pylICHUE CBAPHOTO

I1Ba, KOppo3us Metaia u T.7. CaMbIM OMAaCHBIM pa3pylIeHUEM, Kak Jjisi 00BEKTa,

TaK U JJI1 OKPY>KaIOIEe Cpelibl, SIBISIETCS] pa3pbiB TPyOOIPOBOAA, KOTOPHINA HECET

3a coboi Oonbiune yreuku Hedtu. [ToaToMy, /uist mpeaoTBpalieHUus: BO3MOKHBIX
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pa3pylIeHH, KOMIIAHHWSA BCSIYECKHM HCCIEAYyeT U JHArHOCTUPYeT padoTy
TpyOOIIpOBOAA.

PaccmoTpum  4pe3BbIYAliHYIO CHUTYalMiO0, KOTJa MPOU30LIET IPOPHIB
TpyOOTIpOBOa B pe3ybTaTe BO3ACHCTBHS KOppo3run. OCHOBHBIC YCHIIHS JTOKHBI
ObITh HAMpaBlIEHbl Ha MPEAOTBpAIIECHUE 3arpsA3HEHUs BbITEKAIOMIEH HEPTHIO
OOJBIINX TEPPUTOPUN U TeM OoJiee MOMaJaHUs €€ B JKHUIIbIC MOCEJKH, OTKPBITHIE
BOJAOEMBbl M TPYHTOBBIE BOJbl. DTO YAacCTUYHO MOYKHO OCYLIECTBHUTH 3a CYET
MPUMEHEHUSI CTAllMOHAPHBIX U BPEMEHHBIX HCKYCCTBEHHBIX MpErpaja, TaKUX Kak
3eMJIIHBIE BaJibl, MSTKHUE IJIABYYHE OTPaXACHUS 711 cOopa HEPTU C MOBEPXHOCTU
Bogoema. IlocnenctBusi ~ HETAHOTO  3arpsi3HEHUS  NPUPOJHOM  cpeabl
ONPENEISIIOTCA KOJIMYECTBOM M XMMHUYECKHMM COCTABOM 3arpsi3HSAIOIIMX BELIECTB,
WHTEHCUBHOCTBIO MEXaHUYECKUX MOBPEXJIECHUW. buoreoxummueckue QyHKIUU
He(TU TpU 3arpsA3HEHUU TMPHUPOAHOM CpEllbl OTpa)kaloTCs MPEXkKIE BCEro B €€
BO3JICICTBUM HA KUBBIE IKOCUCTEMBI.

Jlsist OBICTPOTO M pe3yJIbTATUBHOIO MPOBEICHUS aBapUUHO-CIACATEIbHBIX
pabor Ha HedTenmpoBoAe HEOOXOAWMO pa3padoTaTh IIaH JUKBUIAIUH
nocinencteuii YC, B KOTOpPBIA JOJIKHBI OBITh BKIIOYEHBI HIKETIEPEUUCICHHBIE
MEpONPUSATHUSA:

1. HazHaueHne OTBETCTBEHHBIX PYKOBOJIUTENEH U UCTIOTHUTEIEH.

2. O1ieHKa BO3MOKHOM OMACHOCTH s OJIM3JIEKAIIMX BOJOEMOB, TaK Kak
TpyOOIIPOBO] MPOXOIUT uepe3 O0JIOTHCTYI0 MECTHOCTh, pacTeKaromiecs HedpTu u
BEPOSITHOCTH B3phIBa WJIM MOXKApA.

3. MeponpusiTus 1o CNACEHUIO U 3BAKYallMH JIIOAEH U CKOTA, 3aCTUTHYTHIX
aBapuen.

4. Bblgenenre HEOOXOAMMOrO KOJIMYECTBA TEXHUYECKUX CPEACTB JIs
MpOBeNeHNs] padOT O MPEAOTBPAIICHUIO PACTEKAHUS, JIMKBUIAIIUNA aBApUU U €€
IIOCJIEACTBUM.

5. Meponpusitus 0 JTUKBUJALUNA aBAPUU.

6. MeponpusTisi 0 MOHUTOPUHTY M OLIEHKE, NPEAOTBPALICHUIO WIIN

COKPAILIEHUIO 3arpsI3HEHUS OKPY>KaIOIIeH cpeibl OT pacTeKiencs HedTH.
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ABapHuilHO-BOCCTAaHOBUTENIbHBIE pa0OTHI Ha JuHEHHoW wactu MH
3aKJII0YAIOTCS B BOCCTAaHOBJIIEHMHM T€pMETHYHOCTH TpyoOomnpoBoaa. Ilo cBoemy
XapaKTepy OHM OTHOCATCA K paboTaM MOBBIIIEHHOW OMACHOCTH M COCTOST W3
OTACNBHBIX OIEpalnii, BHITOJHIONIMECS B CIEAYIOMICH IMOCIIEI0BaTeILHOCTH: 1)
JIOKaIU3alus MOBPEKIECHHOTO ydyacTka HepTenpoBoaa; 2) MOAroTOBKa OTBOSIIEH
TpaHIIeW W 3eMIISTHOM €MKOCTH JUisi cOopa BbITEKIIed HePpTH; 3) OMOpPOKHEHUE
MOBPEXKIICHHOTO ydacTka OT HedTHu; 4) BCKpHITHE Me(PEKTHOTO ydyacTKa H
HOATOTOBKA PEMOHTHOTO KOTJIOBaHA JUIsl TIPOU3BOJICTBA T'a30pE304YHBIX padoT; 5)
BbIpe3ka u3 HedTenpoBoaa AePEeKTHOro ydacTka; 0) MpoBeACHHE MOHTAaXKHO-
CBApOYHBIX  paboT; /)  TMOAKIIOYEHUE  OTPEMOHTUPOBAHHOTO  y4acTKa
HedTenpoBoaa; 8) MOHUTOPUHI OKpY)KAlOIIeW Cpeapl U MPOBEACHUE IpU
HEO0OXOIMMOCTH PEKYJIBTUBAIMOHHBIX, BOCCTAHOBUTEJIbHBIX PadOT.

7.4 IlpaBoBble ¥ OpPraHW3allMOHHbIE BONPOCHI  oO0ecHeYeHHs
0e30macHOCTH

7.4.1 CnieunajbHble IPAaBOBbIe HOPMbI TPYI0BOI'0 3aKOHOAATEJIbCTBA

B o0nactu oxpanbl Tpyaa U 0€30IaCHOCTH >KU3HEICATEIBHOCTH NpU
BBINIOJIHEHUH PA0OT MO KaluTaJbHOMY PEMOHTY TpyOOINpoBoia TPYAOBYIO
JEATEIbHOCTh PETIAMEHTUPYIOT CIEAYIOIIME NPaBOBbIE, HOPMATUBHBIE aKThI,
MHCTPYKTUBHBIEC aKThl B 00J1aCTH OXpaHbl TPYla U OTpaciieBble TOKYMEHTHI:

1) 3akoH 00 ocHoBax oxpaHbl Tpyaa B P®D Nel81-d3 or 17.07.1999 r (c
n3MeHeHus MU oT 26 aekadbps 2005 r.).

2) denepanbHBIi 3aKOH O TPOMBIIUICHHOH  OE30MacHOCTH  OMACHBIX
MPOU3BOJICTBEHHBIX 00BEKTOB 116-D3 ot 21.07.1997 r. ¢ u3BMEHEHUSIMU OT
7.08.2000 r.

3) Tpynosoii kojgekc Nel197-D3 (¢ u3M. u J1o11., BCTyIL. B cuity ¢ 13.04.2014)

4) IlpaBuna Oe3omacHOCTH B He(TAHOW M ra3oBoil mpomebiinieaHoct [16 08-
624-03.

5) Topsmok pa3paboTKu AeKiIapanuii 0e30MacHOCTH MPOMBIIIIJICHHOTO 00BhEKTa
P®. MUC, I'ocroprexnanzop Ne222/59 ot 4.04.1996 .

6) TOCT 12.0001-82 CCBT «Cucrema craHaapToB OE€30MaCHOCTH TPyaa» H
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T.J.

7.4.2 OpraHu3anMOHHbIC MePONPHUATHS NPH KOMIIOHOBKe padouei
30HbI

[lepen Hayaniom pabOT MPOBOIMTCS aHAIM3 BO3AYIIHOW cpeibl. B ciyuae
KOHIIEHTpAllMd MapoB HEPTH B BO3JIyXE CBBIIIE MPEIEIbHO JOMYCTUMOMN
xkoHueHTpauuu (I1IJIK) padota B 3TOI 30HE 6€3 CPEACTB 3aLUTHI OPraHOB JIBIXaHUS
He pomyckaercs [12]. YuacTHWKM pabOT JOJDKHBI OBITH O3HAKOMJICHBI C
O0COOEHHOCTSIMH MECTHOCTH, PacCIOJIOKEHUEM TEXHMUYECKUX CPEICTB, CPEICTBAMU
CBSI3M, IMPOTHUBOIIOXKAPHOIO MHBEHTapss M IOCTOB MEIUUMHCKOM mnomouiu. Bce
YYAaCTHHKM pabOT 00EClEeUnBAIOTCS CHELOAEXKI0H, COOTBETCTBYIOIICH CE30HY U
KOHKPETHBIM BUAaM padboT, 1 Heooxoaumeivmu CIU3.

Jlanee  TeXHUYECKHE  CIIy’)KObl  SKCIUIyaTHUPYIOLIEH  OpraHu3aluu
IIPOU3BOJIAT:

"  YTOYHEHUE MECTOIOJIOKEHHU Je(pEeKTHOTO Yy4yacTKa Ha Tpacce
He(TenpoBoIa U AOMOIHUTEIbHOE 00CieJOBaHUE OOHAPYKEHHBIX 1€(DEKTOB;

"  [UIAHUPOBAHHE MEPONPUATHA 10 NPEIOTBPALICHUIO BO3MOXKHBIX
HapyleHui paboTel HeTenpoBoAa;

*  BBIOOp BHJA U CIIOCO0A PEMOHTA, YCTAHOBJIEHUE CPOKOB MPOBEICHUS
pEMOHTa B 3aBHCHUMOCTH OT XapakTepa JedeKTa ¢ ydeToM 3arpy>KeHHOCTU
He(TenpoBoia Ha pacCMaTPUBAEMBbI MOMEHT U IEPCIEKTUBY;

"  COCTaBJIEHHME MEPCIEKTUBHOIO W TEKYLIErO IUIAHOB KaIllUTaJbHOIO
peMoHTa HedTernpoBoa.

BriBOALI

Takum oOpa3om, B X0Jle¢ MCCIIEJOBaHMs BOIPOCOB IO JaHHOMY pa3ieny,
OblJa TIOKa3aHa TEOpeTHYeCcKas U TMpakTHYecKas 3HAYMMOCTh paboT 1o
KalUTAIBHOMY ~ PEMOHTY MarucTpajbHOIO HedTenpoBoIa METOJIOM
BBIPE3KU/BPE3KH KATYIIKA B YCJIOBUSX OOJOTUCTOW MECTHOCTH B cdepe
IPOU3BOJACTBEHHOW M 5SKOJOTMYECKOW O€30MacHOCTH, a TakkKe pa3padoTaHbl
NMpaBOBbIE W  OPTraHM3AIMOHHBIC BOMPOCHI  oOecrieueHuss Oe30MacHOCTH,

IIPUMCHSICMBIC Ha 00BeKTax HC(bTCFaBOBOFO KOMIIJICKCA.
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3AK/IIOYEHUE

[Ipu BBIMOJHECHUW BBIMYCKHOW KBaaU(UKAIMOHHOW pPabOThI  OBLIO
MPOBEJICHO  HCCICAOBAaHHUE OCHOBHBIX OTallOB  BBIMOJHCHUS  paboOT IO
KalMUTATLHOMY PEMOHTY Yy4YacTKa MAaruCTPaJIbHOTO He(TEpoBOaa METOI0M
BBIPE3KH/BPE3KM KaTYIIKH B YCJIOBHSAX 3a00JOYEHHOH MECTHOCTH, IO HTOTY
KOTOpPOTO OB~ MPOMW3BENCH  CPABHUTEIBHBIA  aHAIM3  TIO0  pacyeTy
OKCILTyaTaIllMOHHBIX 3aTpaT Ha PEMOHT BPE3KOH KaTyIIKH M PEMOHT KOMITO3UTHOM
My(dTON, KOTOPBIA MOKa3all, YTO MPUMEHEHUE KATYIIIKH HE TOJbKO SKOHOMHYECKHU
11e71eCO00pa3HO, HO M TIOJATOCPOYHO.

C uenpl0 coONMIOAEHUS BHYTPEHHEM JIOTUKH MEXAy pasaeiaaMu
JTUTITIOMHON pabOThI, MPOU3BEACHO OMUCAaHUE OOJIOT, MX OOIIHME CBEACHMS, a TaKKe
OpraHu3anus MPOU3BOJCTBA PadOT MPH MPOKIAIKE TPYOOIPOBOIA B YCIOBHUSIX
00JIOT, PACCMOTPEHBI BUIBI PEMOHTOB MAaruCTPalbHBIX TPYOOIIPOBOJOB U OIlEHKA
TEXHUYECKOTO COCTOSHUA He(dTempoBoma Mpu BBIOOpPE pPEMOHTA, MPOU3BEICH
pacyeT TpyOONnpoBojia Ha MPOYHOCTH, Ae(HOPMATUBHOCTH, OOIIYI0 YCTOMYHNBOCTH B
MPOJIOJLHOM HANpPaBICHUU K Pa3IMYHBIM Harpy3kam W BO3JEHCTBHUSAM, B JJAHHOM
cilydae — SKCIUTyaTalds TPyOOmNpoBoja B YCIOBHSIX OOJIOTUCTOM MECTHOCTH W
YCTONYUBOCTD NMPOTUB BCILIBITHS.

B pesynpTaTe BBITIONHEHHUS] paOOTHl OBUTM JOCTHTHYTHI ITOCTaBJICHHBIC
eIl W penieHbl  cOpMYJIHMpPOBAHHBIC 3a/Jaud, II0OKa3aHa IIpPaKTHUYeCKas
3HAYUMOCTh pPa0OOThI, TIOJYYCHBI TEOPETUYECKUE HABBIKK B TPOBEICHUU

KalmuTaJIbHOTO PEMOHTA MarucTpajbHOIO HEPTEPOBOAA B YCIOBUSAX OOJIOT.

3aknryeHue
U3am. | Jlucm Ne dokym. lModnuckb I.,Hama
Pa3pab. Hxkybosckull Jlum. Jlucm Jlucmos
Pykosod. AHmponosa [ ] 117 119
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