
ν

ΦEДEPA」IBHOE A「EHTCTBO ЖEЛE3HOДOPODKHOFO TPAHCΠOPTA
Φ cДcpaЛЬHoc rocyДapcTBeHHoe 6Ю ДЖcTHOC 06pぉ oBaTcЛ ЬHOCンЧpC刈 CHИ C

BЬICШCr0 06pa30BaHИЯ
yPAЛЬCКИИ

「
OCyAAPCTBEHHЫ И yHИBEPCИ TET ⅡVTEИ C00БЩ EHIIЯ

(Φ
「

БOy BO ypFyⅡ c)

ΦattЛЬTeT ttχα″夕vθεκνタ

Кaф eДpa`α2θ″br》

lonycxaerca K 3auruTe

νⅢ9嘱鮮W
204「

ДИΠЛOMHЫИ ΠPOEКT

TcMa         Coaフ ″′″
"“

ο
`α

″ν
`   

″ιχrrOノ702ン Vιεκ020   77ρ O″ισ
`α

   ραγO″″α

κρソ″″0″0″″αar″ b′χ κO″″ιν″ιρO``RAO 《7レα″σκο″″θ″″ιρ》

(Π OЯ CHИ TeЛ ЬHaЯ 3anllCКa)

190302.023.ΠД.34.01.Π3
(o6o:HaveHae roxyuexra)

Parpa6o la;r
(cryaeur-gxn,rouuux) (rpynna) (no

PyKoBoAHTe.'rb CFn. b

(.{olxxocrr, :aaune) (aara) (ф И。)

Koncy,rrranru ノγ

(.qo,rxnocrl, :naune) (ДaTa) (ф ИO)

∂θγθ″″,κ.″ ″.  フ筵 ξ ∠の 後 κレリ7夕κθ`BB(ro,rxnocrs, :aanlre) (noanucr) (gara) (ф ИO)

、ヽ
）

旱タング′′_〃 施
一、

H. xonrpo,rep

Peuen:enr

(norxnocru, :raHue) (noanncr) (ДaTa) (ф ИO)

(ф И。)

( (ф И。)

1耳にK/"
Erarepuu6ypr



ΦEДEPAЛЬHOE A「EHTCTBO Ж EЛE3HOДOPODKHOFO TPAHCΠ OPTA
Φ cДcpaЛЬHOc rocyД apcTBcHHOc 6Ю ДЖ cTHOC 06pa30BaTCJIЬ HOC yЧpcttcHИ c

BЫcmero o6pa30BaHИ ЯyPAЛЬCКИИ
「

ocyДAPCTBEHHЬ IИ yHИBEPCИTET ⅡyTEИ C00БЩ EHIIH
(Φ
「

БOy BO ypryⅡ c)

ΦattЛЬTeT ンИ3χα″νvθικ″″       КaфЩpa βα2ο″。7

Cneqna.nrnocrr

yTBEPЖДAK):

予
Й型電鮮岬

20/6 Γ.

3AД AHИ E

Ha ДИΠЛOMHЬ IИ ΠpOclcr cTyД eHTy‐ДИΠЛOMHИ Кy

-1

(ф ИO)
1' Telra [poeKTa (pa6oru) Coeepwelcmeoaauue mexuonozuqecxozo npouecca pen4oumq
xovnuomonuascuotx xonme nepoo e IIAO <<Tpaucxoume uep>
yrBepxleHa npurrBoM no yHnBepcrrrery or << 16 >> uapma 2016r. Ns 352_cs
2. Cpor c4avu cry.qeHroM 3aroHqer{Horo rpoercra $ta6ou,t) 3l uan 20162.
3. Hcxoauue AaHHBre K npoeKry (pa6ore)

4. cogepNanue pacqer'o-noccHrzrenrnofi 3afi c.u (nepeueur norJrexauux pa:pa6orre
aonpocon)

5 Π epcЧ eHЬ rpaфИЧeCKOrO MaTepИ aIIa(c To・ IHЫM yКa3aHИeM 06Я 3aTCЛЬHЫx ЧcpTeЖ CЙ )

ノニ乃 α″ッvαο″κα″0′CMO″

“
ッκO″″θ″″′′0`δ O σο

`′
′″σ″0″

`0`α
″′カ

2

J

イ

5

ア̀

し

& rex″αヮ。2″ V′Oκ″′″Oθ″2r″″ρeMο″

“

α κο″″ι″″′′0`

V



Pa.:ae:r Koncynrrant
Iloanucs, Aara

3aaanue srrAan 3a4auue npunr:r

fiematu npoeKmq Cm. npenodaoamenu,
K.m.H.

Ilpanoe B.A.
ー

|■_θ

`‐

′φ

―

タ

″ρみん″
Besonacuocmu
cru3uedezmelwocmu

,\o4eum, x.n.u.
Kytruxoe B.B. ― ―

‐

〃 Z',ィ%r 〃綺
Pac,tem sxoHouuvecxo
e@Qexmueuocmu
coaepueHcmsoBaHut
m exHolt ozuve c Ko z o np oq e c c a

℃ ;解ユ
(孝

メA″ ノ″

竹
κ針侮

6. Koncynrraurbr rro npoe(Ty (pa6ore), c y(a3aHLIeM orHocrrllrxcq K HrrM pa3AenoB npoerra

7 . Aaraw;qa,*t 3aaaHu.f,

Pyrono4ure.nr

3agauue [puHsn rc rlcrroJrHeHrrro

CryAeur 4uu,'rounnx

V

‐

V

(no{r{fucr)

HЫИ ⅡЛAH
HauMeuonaHue 3ranos

Paspadomxa pasdena no 6esonacuocmu
crcusuedeamenauocmu

P ac q e m g xo u ottur! e c xo li

(no,unncr)
furonogure.lrr



ΦEIIEPAЛЬHOE A「EHTCTBO DKEЛ E3HOДOPODKHOFO TPAHCΠOPTA
Φ eДepaЛЬHoc rocyД apcTBeHHoe 6Ю ДЖ eTHoe o6pa30BaTeЛ ЬHoe yЧ peЖДeHИ e

BЫcШero o6pa30BaHИ Я
yPAЛЬCКИИ

「
OCyДAPCTBEHHЫИ yHИBEPCИTET ΠyTEИ C00БЩ EHIIЯ

(Φ
「

БOy BO ypryⅡ c)

ΦaКyЛЬTeT  ttχα″″vθοκング         КaфeДpa Bα 2ο″b`

CneЦИaЛЬHocTЬ             ′9θ3θ2 《Bα2ο″o7″

3a               :::黙
li駐 |

‐

《必 〉 υ ゞ 2016「

3AAr{HIIE
Ha cneq[aJrbHbrfi pa3Aer BKP

Cryrcm flcaeueea Peuama Taxupom pynna 8-620
(@ auunn, l,l ua, O mt ecme o)

Onpedeneuue exouo.uuqecxo tbdexmueuoc mu

c oaepwe Hc m aoaaHw m ex Hon ozuuec Kozo nDoue c c a
(u auueaoeaxue cnequanonozo pa:deta)

1. Terr.ra BW Coeepweucmeoeauue

KpynHomoHHa)rcHb$ KoHme Hepos I llAo (TpaHcKoHme HeD,
(xaseanue meuw BKP)

Yrnepxgena npHKa3oM no yHlrBepcl,Ire"ry o't ( l6 > ilapma 2016 e.Ne-312:gL-
Bunycxaroula, Ka$e.(pa Bazouor

Pyxoeo.[vrerr npoeKTa npanoe B.A. cm.npen

,-""-*. ,r*r-"* tutu y\eHoe ?eaHue. yqeHca .meneHbt

2. KoucyrsraHr pa3.uena Cupuua H.@.. npodeccop, d.m.u.
(@auutun, uouqucuu, don)rH ocmb)

Katfe,qpa, BeAyrrla, cnequaJlbHLlfi pa34e,n SKoHoMuKa mpaHcnopma

3. I4cxoAuue Aa:a:abte Cmou ocmb omnpasKu KoHme HeDa e deno - 7500 pv6ne

Coeduna cmoutocma peuouma xonmeinepa e deno - 9800 pv6nei

4. Cpor cAaqr4 cryAeHroM 3aKoHqeHHoro pa3rcna 25 Mat 2016 ?.

5. Cogepxaru,re cflel-u4aJlrHoro pa3Aena (flepeqetc flo4nexau4D( parpa6cnre nonpocoa)-

l) Ilpumox deuecrcuotx coedcme

2) Ommox deuetrudtx cpedcme

6. Ha:saHr,re AeMoHcrpauuouHo rpaQuvecxoro(r'rx) ruarepua,r(on )

7

(dama u nodnucb pyKosodume.lt BKP)

`ン

イ イ

`
flpuua, o x HcnoJrHeHHlo

(Actma u nodnucb

‐

V



ΦEДEPA」IBHOE A「EHTCTBO ЖEЛE3HOДOPOЖHOFO TPAHCΠ OPTA
Φ cДepaЛЬHoe rocyД apcTBcHHoe 6Ю ДЖ eTHoc o6pa30BaTeЛ ЬHoe yЧ pcЖДeHИc

yPAЛЬCКИИ
「

OCyДAPCTBEHH葛 311∫:":塁留:併TET ΠyTEИ C00БЩ EHИЯ

(Φ
「

БOy Bo yprynC)
ΦaКyЛЬTeT ルをχα″″vθ

`κ
ンタ        Кaф eДpa Bα2ο″b7

CneЦИaЛЬHocTЬ            ノ9θ3θ2 《Ba2ο″b`》

yTBEPЖДAIO:
3ase

く〈Zろ ∂

「

2016r.

3A&{HI{E
Ha crreuuaJrbuufi pasge.n BKP

Cryaeur. pyΠHa 3-62θ

(@auuata, I4ux, Omuecmeo)

E e s onac u o c mo trcus u e d eametal oc mu
(u awvetoearue cnequamnozo pazderu)

1. Ter.aa Bl<P CosepueHcmeosaHu

(xaseauue me'uw BKP)

Vrnepxgena rplrKa3oM no yHrrBepcl'Irery or ( 16 , Mapma 2016 2 Ne-3.52:g-

BurrycrarorqaaxaQegpa Baeonat

Pyxono4ute.urrrpoeKTa IIDaHIBB.A.cm.nPenodaqamenuK'm'H
(@auuu.t, uHu4uqttbt, do,tlcnocmo uttu yuexoe zeanue, yueaal cmeneuo)

2.Koncyrrran'r pa31er,a KvnuKos B.B.' doueHm. K.n.H.

(<Dauuun, uvu4ucubt, dottctcxocmo)

KaQe4pa, BeAyIqa, cfleqltaJlLHblfi pa31en TexHoc d epHaz d$onacHoc mb

3. I,Icxo4nue AaHHbIe Pasuepat .wacmxa
4. Cpox cAaql4 cryAeHroM 3aKoHqeH Horc pa31erra I 5 Mat 20 I6 e'

5. Co4epxaruae cfle4.r.rJrbHoro pa3Aera (nepeireHb IIOA]IeXaIIED( pa3pa6srKe nonpocon)-

2リ コレ

“

し
`κ

z,0約 7笏И
`2′ ''

3)Bρι∂″οε″o                           ____― ―一―一一―一一―一―

`,Cレ
θ∂ι″

`α
ν
"″`"ン

フb″οグ3″″bZ

5,Pαοvど

“

οσ
`θ

″ ι″観               __一
―

___― 一 一 一 ― 一

6.Ha3BaHИ e ДeMoHcTpaЦ ИoHHo一 rpaфИЧecKo「o(ИX)MaTepИ a」I(oB)″ικκ θ″
`ι

″″Oι

00ttθ ″′θソVαO″κα ″0′eMO″″ ソκO″″ Oν″epο
`        _____―

―――――――――――――一―――

7. [am BbIAar{u 3a\a]l],dq. ′ ご´■ /ど Koxcylrraur

Corrracosatro'. dt I

ρ 聖 翻 魔Ⅷ

し

(ddma u nodnuc., cn ydexma4utltt@rrquKa)
flpunxro K r,rcronHeHllro

(nodnuca)

ν

(dama u nodnuca



Co.qepxauue

1. Ananug

r(oHrefiHepoB

cyЩecTByЮЩeИ TCXHOЛ OrИИ pcMoHTa KpyΠ HOToHHaЖ HЬIx

1. 1 Harnaqeuue u uaccr,r$uraulu KpylHoroHHaI)KHEIx KoHTeftHepoB .......'........ 8

1.2 KoHcTpyК ЦИЯ KpyΠHOToHHaЖ HЫx KOHTeИHepoB 1 1

16

21

1.3 CyuecrnyT oulue notpe6nocrl4 B peMoHre

2 Pa:pa6orKarexHoJroruupeMoHTaKpy[HoroHHaxHblx

2.1 O6uuecBeAeHI{s ."""""""""""" 21

2.2 llo.qroronxa rcourefiuepoB K peMoHry 24

―                           .… …….¨ ¨̈ ・̈̈ ¨̈・  ̈262.3 PcMoHT y3Л OB И ДeTa」IeИ .¨ .̈¨ ¨¨¨¨¨¨ ・̈ ¨¨¨¨・¨¨¨¨¨ ・̈ ¨

2.3.1 Peuonr o6uruBKLI TopqeBofi, 6oxosrtx creH u KpLIlx,l 26

2.3.2 Penrosr yrnoBblx croeK
０
０

う
ん

2.3.3 Pelronr HLIxHI,IX I4 BepxHI'Ix [poAoJIbHEIx L flonepequblx 6a'ror """"""' 29

2.3.4 Perraosr y IoBLIx $urunror...... """""""""' 31

2.3.5 Perrrosr
う
´

●
Ｄ

2.3.6 Peuonr nola 33

2.4 Cnapovnue pa6oru....... """""""' 36

2.4.1 O6opyloBaHI'Ie 36

2. 4.2 Ctap ourrble MareP I'IaJI bI 37

a cBapKOИ .¨ .¨ .̈¨ ・̈¨̈ ・̈̈ ¨̈ ¨̈ ¨̈¨̈………・ ・̈・ …̈……・37
2.4.3 TexHoЛ o「ИЯ peMOHT(

2.5 Oxpacxa I,I MaPKITPoBKa
38

2.6 KoHTpoЛ Ь И ИcΠЫTaHИЯ.¨ ..¨ ¨̈ ¨̈・¨̈・¨̈・¨̈ ・̈̈ ・̈̈ ・̈̈ ・̈¨̈・̈ ・̈¨̈ ¨̈ ¨̈ ・̈・40

2.7 Y\et nocrynllBlxrlx u npl'IHsrblx I13 peMoHTa 44

2.8 Oce[AereJlbcrBoBaHue rpyflHorouHaxHux roHreinepor 44

3 YctaHosra An [paBKI't cren xonrefisepoB"""""""' """""""""49

3. 1 TexHu.{ecxue rpe6oranur 49

3.2 Koucrpyxuut I4 npI'IHuI{n pa6ortt 51

′9θJθ2 θ2」 /7Z7J4θ 177J



ヽ

3. 3 Pac.{er ruApoqr.rJrr.rHApa ..................

3.4 Mepu 6egonacnocrra

4 BegonacHocrb xr.r3HeAerreJlbnocrr.r

4. 1 HopnrarNulrbre AoKyr\{eHTLr rro oxpaHe rpyAa................

4.2 Murpox.lzrraar ....................

4.3 Bpeguoc:rr....

4.4 Cpe,qc:rna r{HAr,rBr,rAyaJrbnofi :arqurur..

4.5 Pacqer ocBerrleHur...

ЭффCKTИBHOCTИ5 Onpeaenexr.re exosorranqecrofi

TexHoJIOrUqecKoro npouecca.....................

5. 1 llpllrox AeHexHErx cpeAcrB .........

5.2 Orrox nesexrsLrx cne rrcrR

.....74

.....74

76

3aruuoqenue

Cnr,Icox ucloJIL3oBaHHLIx I{crorIHI.rKoB....

flpr,rnoxenrae A ...................

１

　

２

　

４

８

　

８

　

８

79030 2.023. nl. 31. 0 7. n3
4



V

‐

PeQepar

B 4annola Ar.rlJroMHoM npoerre Bcero crp. 86, puc. 11, ra6t. 14,

I{c[oJIE3oBaHHErx r.rcroqHr,rKor 13; vep'rexefi u uraxaros 8 rucros.
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I{e:rr npoex'ra - coBeprrreHcrBoBaulre rexHoJroruqecKoro npoqecca peMoHTa

KpylnorouHaxnrrx xon, efinepoB, Koropoe ocy lecrBrsercx rryr€u peKoHcrpyKllfiil

geficrnyroqero yqacrKa rro peMoHTy rr 3aKJrroqaerc, B yBeJrI,IqeHIrIa TIrrIoB

peMoHTr.rpyeMrrx HerrcflpaBxocreft, vro [o3BoJrlrr coKparlrrL pacxo.(br Ha orrlpaBKy

KOHTefiHepOB B Cneqr.raJrr{3r{poBaHHoe Aeno IIo Ka[ITTtLIIEHoMy peMolrTy u yBerLIqIiTE

AOXOA OT peMOHTa.

B npoqecce pa6ortl paapa6orau rexnoloruqecxuft npoqecc peMoHra

Kpy[HoToHHaxHErx KoHreft HepoB.

Pacclro:rpenu Borrpocbl 6esonacHofi opraHll3allurl pa6or Ha fracrKe pI
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OT3ЬIB

BrrflycKHofi KBZIJII]$LIKaIIIIoHHofi pa6orbl flcaaueoofr Peuamu Taxupoauor

Ha reMy: <ConepureucrBoBaHr{e rexHoJlor[qecKoro npoqecca peMoHTa KpynHo-

ToHHaxHbIx ronrefiuepon e fIAO <<TpaucroHrefiuep>>>>

Cogepxaxue nstnycxnofi xnalu$uxaquonuofi pa6orrr coorBercrByer 3aAa-

ulzro. ,{uulonanrrfi npoexr cocTor4T nr 86 crpanurl [orcHHTeJrbHofi sanucxu, n ro-

ropofi r.r3noxeHbl cneAyloull{e pa3AeJIbI: onucaHl,Ie rracTKa no peMoHry Kpy[Ho-

TOHHaXHbTx xon.refixepon. flpe4.noxeuo MeToAbr ycoBeprxeHcTBoBaHgq TexHoJIo-

「
ИЧCCКOFO npOЦ ccca peMoHTa KOHTCИ HepOB ΠyTeM peKOHCTpyKЦ ИИ yЧacTKa И B

yBeJruqeHr.r[ TLIIoB peMoHTI,IpyeMbIx HellcflpaBHocrefi . Paspa6oraH rexHoJlor[qe-

cxufi npoqecc peMoHTa Kpy[HoTOHHaXnUX rOnrefinepor. PaccnaoTpeHbr BonpocLl

6c30naCHoЙ  opraHИ 3aЦИИ pa6oT Haン Ч acTKe BЫ ΠOЛHeH PaCЧ CT ЭКoHOMИ ЧeCKOИ

e$Qexrlreuocrl,I coBeplrreHcrBoBaHl{, TexHoror[qecKoro npouecca' Terraa 4u-

rrJroMHoro flpoeKTa pacKpbITa B IToJIHoM o6rerrle.

lpatfuuecra-n qacrL AI,InJIoMHoro npoeKra npeAcraBJreHa Ha 8 nucrax Qop-

uara A-1.

Bo npevx pa6orrl HaA AI'IIIoMHEIM [poeKroM flcasner,a P'T' :apexouen4o-

くИTeЛЬHoИ cTOpOHЬ I, ΠoKa3a」Ia xopomcc yMeHИ e И HaBЫ KИ
BaЛ a cc6Я c ■oЛ O》

■OЛЬ30BaHИЯ TexHИЧecКoЙ,MeToД ИЧCCКOИ И HOpMaTИ BHo― cΠpaBoЧHoИ ЛИTepaTy_

poi. Pa6ora BrIIIor'IHeHa caMocrosreJrbHo.

BKP srruorHeHa B coorBercrBl'lu c rpe6oBaHHflr'au CTB 2'5'l'17-2009'

Crangapt flpeAlrpuf,Tlrs.,{uuouuoe [poeKrI'IpoBaHI'Ie'

,(unrrorrluuIfinpoeKT3acJryxl{BaeToIIeHKI{(oTJII{qHo))'aefoaBTopcTyAeHT

,rcaBvrcBa Pesata Taxnporxa flpltcBoeHl,t I (BaJII,roI,IKaIIlrII I'lmKeHepa nyrefi co-

o6uen[-r rro cnelll4aJlblrocm I 90302 <<Barouur>'

Pyxoeo.qrrelr rPoeKra
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Cr.npeno4ararcJrE, K.T.rr B'A' flpanon
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