AV Lo~ e ==
’ ;i =3
k= =

'i’; 4

(R
(]
®
]
]
@
®
®
@
(]
(]
o
g
(J
(]
(4
(]
Q)
®
@]
5
® -
(J
]
{]
(J
(]
-
(J
(]
o
{J]
{J]
®
(J
{J
]
(]
CJ
(]
(J
]
J
]
{J
5
(]
(g
CJ
CJ

= il

/

ME)KJJYHAPOJJ,HI:IVI

- UHCTUTYT

NPO®ECCUOHANBHOIO
PA3OBAHUA

'.0.0........

[podheccuoHanbHOE OByYEeHNE
ANS cneynanMcToB
HedhTerasoBoro Npocuna

O R 0202020a00000200000000000n0s020200020,00000,02000a0

‘ | ‘-;A"‘,'I

sl
i
{ N ? -
_A,li W -,'.',‘ i

2

Rl
-
£

Py
% |

International Institute

: : 3a6
of Professional Education Eoh ok RAIOFEH HE e Oy,

YTO HE 3HAKJT, & NOTOMY,
YTO AYMaKOT, YTO 3HAKOT

OCO0000CO0OCOOOCCOOOOOOOCCCOOCO0OCC0O

KaTanor TpeHWHroB no HanpasreHUuto
KanuTaribHbIA PEMOHT
HedTAHLIX U Fa30BbIX CKBaXWUH

- ’Illlé ‘&‘; ‘:’J;lA. 3 ’r‘
Ay '

|

~9-0-6-0-0-6-0-6-0-9-6-0-9-8-0-0—

1 .

1 A

e

5 .

3 .

'] "
B

o

y
ar
S .

A

§o3N

y o
Ay

<
¥

oooonooyo



rny lEHME MWOCBOEHWE CKBAXWUH,KWCNOTHAA OBPABOTKA TEPPUTEHHbBIX " KAPBOHATHbBIX KONNINEKTOPOB,YNPABNEHMWE

N APOAYKTUBHOCTbIKOCKBAXWHDBIL, NOB bILLEHWUE HEPTEOT AAYN NNACTOB,PE MOHTHO-U3ONALULNOHHBIE PABOTbLI, CYNEPBAW3 UHT .

KANMUTANbHbBIA PEMOHT CKBAXWH

YBaxaemble Konneru!

B cBs3u ¢ Bo3pacTatoLlelt noTpebHOCTLI0 B MOArOTOBKE M NEPENOArOTOBKE CNELManucToB NpeanpusTun
NPOMBbILLIIEHHOrO Komnnekca Poccun n passutnem yyebHO-MeToan4eckon M HayvyHO-UccrneaoBaTeribCKoW
pabotbl, B 2012 roay 6bin co3gaH «MexayHapoaHbii MHCTuTyT MNMpodeccnoHansHoro O6pasoBaHms».

O6nactb komneTeHumit «MUTMO» HanpaBneHa Ha BbINOJIHEHME CrieayloLmx paboT:

- paspaboTka KOpnopaTMBHOIO TPEHWHra, CeEMMHapa Wnu nporpaMMbl MOBbILLEHUS KBanudmkauum no
TpeboBaHMAM 3aka34ymka Mobon CTENEHN CIOXHOCTY;

- NpoOBeAieHNe KOPNOPaTUBHOIO TPEHMHra, CeEMMHapa Wiy NporpamMmbl NOBbLILIEHUST KBanMdmKaLummn Kak
Ha cBoew Oa3e, Ha 6a3e 3aka3unka, Tak 1 Bble3gHble MEPONPUATUS, B TOM YUCTE N 3apyDexHbIe;

- NOBbILLEHNE KBaNUdUKaLMM MHXEHEPHO-TEXHUYECKNX KaapoB B HedhbTerazoBomn oTpacnu;

- nepeoby4deHune, aTTecTaums M NpoBepka 3HaHMN TpeboBaHW Ge3onacHOCTW ANS PYKOBOAMTENEN U
crneynanucToB B 06n1acTy ropHoro 1 HedpterasoBoro Npou3BOACTBA;

- OkasaHue obOpas3oBaTefibHbIX U HAy4YHO-MPOM3BOACTBEHHBLIX YCNYr C MCMNONIb30BaHNMEM YHUKAIIbHOIO
TEXHONOrM4Yeckoro 06opyaoBaHUS B YCIOBUAX NMPUMEHEHNS COBPEMEHHBIX METOAMK UCCIEeN0BaHUS;

- npoBedeHue Y4ebHbIX, Hay4YHO-UCCMNELOBATENbCKMX W MPOEKTHbIX paboT, B TOM u4ucrne no
HanpasneHuto obecneyeHns 6e3onacHOCTM B HedhTerasoBon oTpacnu;

- pa3paboTka obyvarLwmux 1 NpUKNagHbIX KOMMbIOTEPHBIX MPOrpaMM MO3BOMSAOWMX pellaTh KOMMMIEKC
CMNOXHbIX MPUKNaaHbIX 3a4au.

Hupexkmop YOY A0 «MexdyHapodHbIl

o Wremumym [MpogheccuoHansHo2o O6pa3osaHusi»
(g Bopobbes Cepzeli Bnadumuposuy
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rny lEHME MWOCBOEHWE CKBAXWUH,KWCNOTHAA OBPABOTKA TEPPUTEHHbBIX " KAPBOHATHbBIX KONNINEKTOPOB,YNPABNEHMWE
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KANMUTANbHbBIA PEMOHT CKBAXWH
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rNYWEHNE NOCBOEHWUE CKBAXWH,KNCNOTHAA OBPABOTKA TEPPUTEHHBIX U KAPBOHATHbBIX KONNEKTOPOB,YNPABNEHWE
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KANMUTANbHBIA PEMOHT CKBAXWH

OBPA3OBATEJIbHAA OEATEJIBHOCTb

O6pasoBaTenbHas [eATenbHOCTb

ocywlecTBndaeTca

3HaHus1 BbICOKOIO YPOBHSA AnA pa3paboTku
3anacoB MUPOBOIO 3Ha4YeHUs.
nyTem

npodgeccuoHanbHon NoArOTOBKM,

nepenoaroToBky, NOBbILLEHUIO KBaJ'IVI(*)I/IKaLWIVI, npoeegeHno ceMmmHapoB n KOHcyﬂbTaLlVIVI.

B TMpodeccrmoHanbHas nepenoaroToBka

lMpodbeccnoHanbHass nepenogrotoBka Ha
BefeHne npodeccnoHanbHONn OeATenbHOCTU B
HOBOW cchepe OCYyLLIECTBNSAETCA MO Creaylowum
HanpaBneHNaM:
- «HedpTterazoBoe nponsBoacTBOY;
- «BypeHne HePTAHbIX U ra30BbIX CKBAXXWUHY;
- «TexHONMoOrn4ecknim KOHTPOsnb U Haa3op Hag
CTPOUTENBLCTBOM CKBaXWH (6ypoBon
cynepBau3uHr)»;
- «TexHoNorn4ecknum KOHTPoOsib U Haa3op nNpu

KanuTanbHOM peMOHTe CKBaXWH
(cynepBan3uHr);

- «TeXxHONOrn4YeCcKu KOHTPONb U Haa3o0p Npu
NOBbILWEHUN HedTeoTAauUM nnacra

(cynepBan3uHr).

npO,EI,OJ'I)KVITeJ'IbHOCTb 06y‘-IeHI/|FI 3aBUCUT OT

WHOMBMOYANbHOW  nporpammbl  0ByyYeHuss

npoBoauTcs B TeveHun ot 250 go 500 vacos.
CtpykTypa npoceccnoHaneHon

nepenoaroToBku BKIIOMaeT TEXHONOrnto

MOAYINbHOro 0ByyeHus.

- TecTupoBaHMe cnywaTtens Ha
mMoaynewm;

- obecneveHve oby4arowmmmn Mmatepmanamu,

- chaya 3a4yeToB M 9K3aMEHOB, BbINOMHEHWE
BbIMYCKHOWN paboTbl;

- Bblgaya gunsioma o nepenoaroToBke.

KaXgoMm U3

MoBblweHne KBanudukaumm
MoBbIWEHNe KBanudmKaumMm ocyLLecTBAseTcs no
crnegylowum HanpaeeHUsIM:

- «Feonorus un reocpnsuka;

- «BypeHue HePTAAHbIX U Fra30BbIX CKBAXUHY;
- «KanutanbHbIn PeMOHT HedTAHbIX W
ra3oBbIX CKBaXUHY;

- «PaspaboTka n akcnnyarauus HedTAHbIX U
rasoBbIX MECTOPOXAEHUNY;

- «CO6op, nopgrotoBKka W  TpaHcnopT
NPOAYKLMUUN CKBAXXUHY;

- «DHepreTuKay;

- «Bu3Hec-KOHCAaNTMHIr KX nNpakTu4yeckas
NCUXONOrnAY;

- «Pa3BuTtne monoabix cneunanucToBy.

MpogomkutenbsHOCTb  00y4YeHuss  Ha
Kypcax noBbllLleHUs KBanudmkaumMm coctasnseT
ot 16 go 250 yacos.

CtpykTtypa
BKIIOYaEeT:

- BXOOHOM TeCT cryLwiatens Kypca;

- YyepegoBaHME IEKUMOHHbIX, MPAaKTUYECKUX W
TECTOBbIX YNPaXXHEHWI;

- BbIXOHOW TECT;

- aHKeTUpOBaHUe criylaTenen JaHHOro Kypca

- Bblgadya cepTudmKaToB, YOOCTOBEPEHUA O
noBbILLIEeHMM KBanudukauumn, cBUaeTensCTB.

obyyvaroLwmnx nporpamm

P
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rNYWEHNE NOCBOEHWUE CKBAXWH,KNCNOTHAA OBPABOTKA TEPPUTEHHBIX U KAPBOHATHbBIX KONNEKTOPOB,YNPABNEHWE

NMPOAYKTWMNBHOCTbHKCKBAXWHbI, MOB bIWUEHWE HE®TEOT AAYN NNACTOB,PEMOHTHO-M3O0NMNAUNOHHDLIE PABOTbIL, CYNEPBAW3 NHT .

KANMUTANbHBIA PEMOHT CKBAXWH

TEXHOJNIOIN'Mn U TEXHUKN OBYYEHUA

i TexHonorusi 6azoBoro o6y4yeHus
«cTaHpapT iq education»

TexHonorus peanusyetca npu NpoBeAeHUU
0O4HOro 0byyeHus.

3aHATna  nposogdatcs B MexagyHapogHoMm
WHctutyte  lMpodpeccmoHanbHoro  ObGpasoBaHus
yAOOHO pacrnofioXXeHHOM B WCTOPUYECKOM LEHTpe
Camapbl Ha nepeceyeHun ynuy, anakTMOHOBCKOW U
BunoHoBckoh B ocucHom ueHTpe Kanutan.
Hepaneko OT WHCTUTYTa HaxoOATCA OCTaHOBKM
00LLeCcTBEHHOro TpaHCcNopTa U MapLUPYTHbIX TaKCWU.

Bce nomeweHns MWIMO cnpoektupoBaHbl C
y4yeToM OQHOBPEMEHHOrO KOMOPTHOTO
NPOBEAEHUS 3AHSATUI HECKONbKUX Y4eBHbIX rpynmn.
Kpome 3TOro BO3MOXHO MpPOBEAEHUE 3aHATUA Ha
6a3e 3akasumka.

Mpu npoBegeHMn oOyYeHWUs 3annaHMpPOBaHbI
kodbe — Gpewikn 1 0630pHasa IKCKypCusi.

3aHATUA OPUEHTUPOBAaHLI Ha UCMOMbL30BaHKE U
npakTu4yeckoe NpUMeHeHWe 3HaHWN, MOSMyYeHHbIX B
nepvoa noaroToBKM, a TaKkke yMeHUn,
onuparLLMXCca Ha NpeablayLwmin onbIT NPakTU4eckomn
OeATenbHOCTUN crywaTenen.

L TexHONornss NUHTEHCUBHOIO
oby4yeHus «norpyxeHue iq education»

TexHonorua peanusyetcda npu MNpoBeaeHUn
04YHOro O0by4eHus.

3aHATnA npoBoasTcs B 2 kM. oT r. Camapel, B .
Bomkckuin Ha 6ase «bepexxok», pacrnonoXeHHON Ha
Gepery Bonmm u nogHoxusa XKurynesckux rop.
OcyuecTtBnseTcs TpaHcdep crneumanucToB ¢ X/g u
aspo  BOK3asnoB n Ux  pasmelleHne B
koMmcpopTabenbHbIX HOMepax FOCTUHMULbLI «30510TOM
Beper» Ha NONHOM NaHCUOHe.

Bce nomelleHna Ha base cnpoekTupoBaHbl C
y4yeToM OOHOBPEMEHHOTO KOMOPTHOTO
NpoBeaeHUS 3aHATUN HECKONBbKUX Y4eBHbIX rpynmn.

Mpn npoBepeHnn o0Oy4veHUs 3annaHMpOBaHbI
Kodbe — Bpenkm n 0630pHas IKCKypCUsS.

3aHaTud OpUeHTnpoBaHbl Ha nUcnofnb3oBaHne ”n
npakTn4yeckoe rnpmnmMmeHeHumne 3HaHWN, NOJTy4EeHHbIX B
nepmnoa noaroToBKy, a Takxe yMeHMVI,
onunparnLwmxca Ha I'Ipeﬂ,blﬂ,yLLl,l/IVI onbIT I'IpaKTVI‘-IeCK0l7|
OeATeNIbHOCTH cnymaTeneVl.

] TexHonornsa moaynbHOro oéy4yeHus
«BUpTyan iq education»

TexHonorus MOAYNbHOro o6yyeHus
peanu3yeTca  nNpu  MNPOBEAEHUM  OYHOTO MU
AVWCTaHLUMOHHOTO npouecca obyyeHus, Kak npu
MOBbILLEHWM KBanudukaumu, Tak wu npu
npoceccuoHansHon nepenoaroToBke

crneunanucToB Ha BefeHue npodeccuoHarbHON
neaTenbLHOCTM B HOBOW cdhepe.

MoayneHas TexHonorus npeobpasyeT
obpasoBaTenbHbI MpoLecc Tak, YTO crneuuanuct
CaMOCTOATENbHO  (MOMHOCTBIO  MAUM  YaCTUYHO)
obyyaeTca No ueneBoV WHAMBWUAYaNM3MPOBAHHON

nporpamme.

CepaueBvHa  MogynbHOro  obyyeHuss —
y4eObHbIV MOAYMb, BKNIOYAKOLMA: 3aKOHYEHHbIN BroK
WHpopmMaumn, uUenesyld Mporpammy OeWCTBUR
cnywarens; pekoMeHgauun (coBeTbl) Mo ee
yCneLHon peanusaumn.

MogynbHas TeXHonorus obecneynBaet

wHAMBMAyanusauuio obydeHns: no copepKaHuio
obyyeHMss, no Temny YCBOEHWs, MO YPOBHIO
CaMOCTOSATENbHOCTM, MO MeTodaM M crnocobam
yyYeHusl, Mo cnocobam KOHTPONSA 1 CaMOKOHTPONS.
Ona peanusaumm nporpaMmmbl UCMONb3yeTcs
WMHTEpHET noaaepxka «BupTyanbHbIA UHCTUTYTY.
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rNYWEHNE NOCBOEHWUE CKBAXWH,KNCNOTHAA OBPABOTKA TEPPUTEHHBIX U KAPBOHATHbBIX KONNEKTOPOB,YNPABNEHWE
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KANMUTANbHBIA PEMOHT CKBAXWH

PE3YJIbTATbl OCBOEHHbIX MPOrPAMM

B pesynbTaTe OCBOEHHbIX Mporpamm 2. YpgoctoBepeHue NOBbILLEHNS
CnywaTtenu TMOoBbICAT CBOK KBanvdukaumo u KBanvdukaumm
CTPYKTYPUPYIOT CBOW 3HaHWSA NO BblOpaHHOMY
HanpaBIeHUIo.

MoeseneHne kypcoB Ha 6Gaze YOY A0
«MUWIMO» B r. Camape BKmo4aerT: fr-
-nNpoBefeHne 3aHATUIN B 060PpYAOBaHHbIX Knaccax;
- kKope-naysbl;

- 9KCKypcum (MO COrnacoBaHuio);
- TpaHcdep (Mo cornacoBaHui);
- MOMOLLIb B GPOHMPOBaHUN FOCTUHNLL.
MoBeneHne KypcoB Ha 6ase 3akasuuka

BKIIIOYaET:
- KONM4ecTBO cnywartenen B rpynne 10 - 15 3. CepTudmKaT yuacTHMKa
cnywarenenm;

- aypgutopus Ha 10 - 15 cnywaTtenen, = -_—re
obopygoBaHHas MPOEKUMOHHON TexHukon, dnuvn — - o
YapTom. gy o e

}
Cnywartenu kypcoB obecneunBatoTcs: 3
- KaQHLEenaApCKUMU NpUHaaNEeXHOCTAMU; i
K CEPTUDUKAT
- Mmartepuanamu, CcOPMMUPOBAHHLIMKM B Manke u § ot 2
OVNCKOM C Npe3eHTaLnsaMu. ;
i

e

Kpome aToro no 3aBepLUeHUV KOpnopaTUBHOIO
TpeHvHra (nporpammbl KOPMOpaTUBHOrO OBy4YeHus
nepcoHana), NpovM3BOAMTCA aHanuM3 W BblgaeTcd
aHanuTM4eckas 3anvcka, BkniovawLlas B cebs:

- OTY4eT MO BCEM MNyHKTaM, OBroBOPEHHbIM C
3akas3ynmkom npu COCTaBneHUN 3afaHuns;

- pekomeHaaummn TpeHepa;

Mo pesynbTaTaM  OCBOEHHbIX  NPOrpamm - PAB  MOCTTPEHWHIOBLIX MeponpuaTMiA  (no
XenaHuo 3akasuuka):

0byyeHna YOY [OMNO «MexayHapoaHbIA UHCTUTYT
npodeccroHansHoro  obpasoBaHusi»  BblgaeT OLiEHKa TPYMIbl yHACTHIKOB TPEHWHIa B LIENOM
cregytoLme 4OKYMEHTbI YCTaHOBNEHHOro obpasua: v nepcoransHo (LieHTp oueHkn nepcorana);

- AmarHocTuka no ncrtedyeHun 1-1,5 mecsaues co

1. [unnom o NPOECCMOHANBHOI OHs npoBegeHus TpeHuHra (nporpammbi
nepenoaroToBke KOpnopaTUBHOIO 06yyeHus);
- pekomMeHAauuMm Mo onTumanbHOMy noabopy
HOBOrO nepcoHana w/wunu nepepacnpegeneHunio
ynpaBreH4YeCKknx pecypcos.
Fre.
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rNYWEHNE NOCBOEHWUE CKBAXWH,KNCNOTHAA OBPABOTKA TEPPUTEHHBIX U KAPBOHATHbBIX KONNEKTOPOB,YNPABNEHWE

NMPOAYKTWMNBHOCTbHKCKBAXWHbI, MOB bIWUEHWE HE®TEOT AAYN NNACTOB,PEMOHTHO-M3O0NMNAUNOHHDLIE PABOTbIL, CYNEPBAW3 NHT .

KANMUTANbHBIA PEMOHT CKBAXWH

NMPOrPAMMbI MOAIOTOBKH
1.«FMYLWEHWUE CKBAXWH. BPEMEHHASI BNTOKUPOBKA MJIACTOB»

E LleneBas aygutopusi nporpaMmbl o6y4yeHus
CoTpyOHWMKM TEXHOMOrMYECKNX U reoriorm4eckmx
OTOEenoB HedTenobbIiBaOLWMX npeanpusaTun;
Mactepa W Teonorn CepBUCHbIX NpPeanpUATUN;
mMacTepa, TeXHOMorn n reonorn cnyx® ynpaeneHun
Mo KanuTanbHOMY PEMOHTY CKBaXMWH; CyrnepBamn3epsbl
MO T[MYyWEHWIO CKBaXWH, Hay4YHble COTPYOHWUKM
Hay4YHO-UCCrnegoBaTeNbCKUX WHCTUTYTOB B 0OMacTu
CTPOUTENBCTBA CKBaXVH.

E Metogonorus nporpammbl 06y4YeHus

Ons obecneyeHus MakcumarbHOm
acdekTMBHOCTM OOy4YeHne npoBoauTCA B Buae
NPo6nemMHbIX NeKUUA, AMCKYCCUM, KPYrMbiX CTOMOB,
nposefeHUn nabopaTopHbIX 3aHATUN.

I CopepxaHue nporpaMmmbl 06y4yeHuUs

OCHOBHbIE MOHATUA O OABMEHUAX B CKBaXMHE.
MoBeneHune rasa B ckBaxuHe. OCHOBHbIE MOHATUS O
rmgpaBnukn.  PU3MKO-XMMUYECKME npoueccbl B
CKBa>)KUHaX.

Kungkoctv  ona NpOMbIBKM M [AyLLEHUS
CKBa>XXWH. TpeboBaHus npenbsiBNgeMble K
XWOKOCTAM  TMYLWEHNss WM BTOPUYHOIO  BCKPbITUA
NPOAYKTMBHbIX  nnactoB. O030p  «LagaWmMX»
pacTBOPOB W MPUMeEHeHUe OnoK — 3KpaHOB (Mavex),
npu rnyweHun ckBaxuH — «HenoBpexpatollee
rMylweHne  CKBaXWH»..  XuMmMu3aums  npouecca
rMylWweHnss ckBaxuH. Martepuansl UM cbipbe,
NpUMEHsIEMbIE  MPU  MPUrOTOBMNEHMN  PaCTBOPOB
FMyLWeHNss CKBaXMH WX CBOWCTBA BMsIHAE Ha
nopogy nnacrta. Vasmepsiemble nabopaTopHble
napameTpbl XUAKOCTU FMyLIEHNS U MPOMbIBKU

MogroToBuTENbHblE  PaboTbl K NYLUEHWIO
ckBakvH. CneuTexHuka npegHasHayeHHast Aans
TPaHCMOPTUPOBKN KMOKOCTEM M WX 3aKayke B
CKB&XKMHY nNpu  rnyweHun. KOHCTPYKTMBHbIE 1
TEeXHOnormyeckmne 0cobeHHoCTU y3roB "
MexaHn3MoB. Cxembl pacCTaHOBKM CMELTEXHUKM Ha
KYCTY Y OQMHOYHOW CKBaXXMHE MPU FMyLLEHNN.

TexHonornss rnyweHns CKBaXuH: npsamas u
obpaTHag 3akayka.
MmyweHne OHTaHHBLIX CKBaXWH. [nyweHue

CKBaXXMH 000pYAOBaHHbLIX MNYyOMHHLIMKM Hacocamm
(WrH, VY3UH, cTpyWHble, BWHTOBbIE W T.4.).
pacTBOPOB. TexHonorns rnyweHns
KOMBWHMPOBaHHLIM CMNOCOGOM C UCMONb30OBaHMEM
WNHBEPTHbIX 3MYIIbCUOHHbIX PACTBOPOB.

[MyweHne CKBaXWMH C aHOManbHO HU3KUMWK

nnactoeiMM  gasneHuamu  (AHMO).  nyweHne
CKBaXVMH C  a@HOMaribHO-BbICOKMMM  MMAACTOBbIMU
nasnenvamu  (ABIMA). [nyweHuMe  CKBaXkKMH ¢

HECKOITbKUMMU obbekTamu
(nnactamwu)

MyLweHne CKBaXMH B OCIOXHEHHBIX YCIOBUSX.
MeToabl rmyLeHus:

-yTSDKENEHUs W OXMAaHus, -nopaepxaHue
NOCTOAHHOIO OaBMneHWsi Hacoca, -meTon obpaTHoun
UMPKYyNAUuK, -MeToq  [MylWeHUsl CKBaXWHbl C
BbITECHEHMEM NNAcTOBOro dononga B nNnacT, -MeToq
noagepkaHnst MOCTOAHHOTO AaBreHus B Tpybax, -
00BEMHBIV MeTO[, ~-KOMOMHMPOBAHHbLIN MeToA,.

Mogbop TexHomorMu rNyweHus w  pacyet
napameTpoB TEXHOJIOMMYECKOro npouecca: 06beMoB
XMOKOCTU N KONWYECTBa LIMKIOB MYLUEHNS CKBaXWH,
NNOTHOCTENW pPacTBOPOB W MayeKk, 3aBUCUMMOCTU
pacxoga M noTepb [OaBfAeHUs npu npoBedeHuK
paboT.

BaknouutenbHble paboTbl Nocne  rnyLleHus
CKBaXWH W npouedypbl Npuema-coavn CKBaXXMHbl B
PEMOHT.

dunbTpoBath WM HET?  DunbTpauUMOHHOE
obopygoBaHve [Ansi  OYACTKU  TEXHOSIOMMYECKUX
XWOKOCTEN OT TBEpAbIX YacTul, M MeXaHU4eCcKnX
npumecen. KatpumpkHble unbTpbl. PunbTpbl Ha
OCHOBe auaTomoBoM 3eMnu. MewoyHble hUnbTpsbl.
MecoyHble unbTpbl. PacTBopHble  y3nmbl  Ans
NPUrOTOBMEHMWS XUAKOCTEN MMYLUEHNS CKBaXWH.

MpumeHeHune Moy (MoBunbHbIE
PUNbTPaUMOHHbIE  YCTAHOBKWM)  yyacTByllMe B
KOMMMEKCe MO T[MyLWEeHUo CKBaXMH. Tunbl MOY,
BbInyckaeMble B Poccun n 3apybexom.

MpakTMkym NO TEeXHOMmormm u
rNYyLEHNS.

Haunbonee kpuTu4dHbIE Npouecchl U Npouenypsl,
noanexatimne KOHTPOIO NPU FMyLEHNU CKBaXKUH.

Mepebl TEXHWKM BesonacHocTn npw
NPUroTOBNEHUM W NPOBEAEHUN TEXHOMOMMYECKNX
onepauui Mo rMYyLWEHU CKBAXWH.

lNogseneHue ntoros. BpydeHue
YAOCTOBEPEHUN.

K MpoaomKUTeNnbLHOCTbL 06y4YeHuUst

MpogomKNTENbHOCTL NPOrpaMmMbl 06y4eHNs no
YPOBHSAIM NMOArOTOBKW CMELMaNUCTOB:

Cneunanuct (npoasuHyThIN) - 24 Yaca.

Basosbin — 32 yaca.

HauanbHbin - 40 yacos.

NPUOBLLIEHHBIMK

XNOKoCTAM

B CpenHuit 6an TpeHuHra
CpegHuin  Gan TpeHMHra NoO  OT3blBaMm
cnywartenen:

° . YACTHOE OEPA3O0BAT!
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rNYWEHNE NOCBOEHWUE CKBAXWH,KNCNOTHAA OBPABOTKA TEPPUTEHHBIX U KAPBOHATHbBIX KONNEKTOPOB,YNPABNEHWE
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KANMUTANbHBIA PEMOHT CKBAXWH

2. «COBPEMEHHbBIE METOAblI BTOPUYHOIO BCKPbITUSI U OCBOEHUA CKBAXXWUH»

B LieneBas ayauTopus nporpamMmmbl
obyyeHus

CoTpyOHWMKM TEXHOMOrMYECKNX U reororm4eckmx
OTOEenoB HedTegoObiBaOLWMX npeanpusaTum;
mMacTepa u reonorun 6ypoBbIX NPeanpuaTUi; Mactepa,
TexHonormn u reonorn cnyx6 KPC u cepBUCHbIX
npeanpuaTUi; Hay4Hble COTPYOHWKM
nccregoBaTenbCkUX — MHCTUTYTOB B obnactu
CTPOUTENbCTBA CKBaXXUH U pa3paboTkn HEeTAHbIX U
ra3oBblX MECTOPOXAEHWUN.

B MeTogonorusa nporpaMmmbl
obyyeHus
Ons obecneyeHus MaKkCUMarnbHOM

acpcpekTnBHOCTM OOy4eHMe npoBOAUTCA B BUAe
NPOGneMHbIX NEeKUUA, ANCKYCCUI, KPYTTbIX CTOMNOB.

K CopaepxaHue nporpaMmmbl
obyueHusn

dopmmpoBaHme npunsaboiiHon 30HbI
ckBaxuWHbl. 3akoH [Oapcu. PasoBble AuarpaMmmbl
OBYXKOMMOHEHTHbIX " MHOTOKOMMOHEHTHbIX
cmecen. dopmyna [ionton. MNoHATME coBEPLUEHHOM
CKBaXWHbI. [1pUYMHbI yXyalleHUss npoHULaemMocTun
npm3aborHOM  30Hbl  CKBaXMHbI B  Mpouecce
OypeHns, pemMoHTa W JKCnnyaTaumm CKBaXWH.
MoHaTue ckuH - adppekta. OueHka COCTaBMAILWNX
cknH-adppexTa. OueHka BnusaHMSA cknH-adpdpekTa Ha
0ebut CKBaXKMHBbI.

Mepdopauuns NPOAYKTUBHOIO nnacra
(NpocTpenoyHo-B3pbIBHAA, rmgpasnunyeckas,
MexaHu4deckas). HocTouHcTBa, HeJoCTaTKW.
PagnanbHoe OypeHue - nepBUYHOE U BTOPUYHOE
BCKpbITNE? Mepdopauyms Ha aenpeccun.
OpueHTupoBaHHas BnusaHne
BTOPUYHOIO NPOAYKTUBHOCTb
CKBaXXWHbI.

nepdopaumsi.
BCKpbITUSA

Ha

MeTtoabl TMPC npu 0CBOEHUM U KanUTanbHOM
pemMoHTe CKBaXVH. "eodunsnyeckoe
COMPOBOXJEHME BTOPUYHOIO BCKPLITUSA MNNacToB,
ucnblTaHus nnactoB npubopamu Ha kabene wu
OypunbHbIX Tpybax, OCBOEHWUSI CKBaXKWH, paboT no
WMHTEHCUDMKALIMN CKBAXKUH.

OueHka BNMsSIHMA  MNpouecca  IMyweHus
CKBaXXWH Ha ee ocBoeHue. Bbibop agenpeccun Ha
nnacT Npn oCBOEHUN CKBaXXUH.

CospgaHue kBasu- nnm ctTaTU4eckon genpeccum
Ha nnact (ocBoeHue cBabupoBaHUEM, CTPYMHbIM
HaCcoCOM, MHEPTHbIM ras3oM, 3aMEHOW CKBaXKWUHHOM
XKNOKOCTU Ha oonee Nerkyt, neHHbIMU cuctemamm
n T1.0.). TloHWKeHWe [aBneHust C MOMOLLbIO
mMnio3un. CoBpEMEHHbIE TEXHOSOMMM OCBOEHMS
CKBa)WH.

A OcBoeHne CKBaXXWH npw
NpUMeHeHNN KONTOBMHIroBON
e TexXHonoruu. Ounctka 3abost
!! aKCMnyaTaLnOHHbIX CKBaXWH c
N NMOMOLLIbIO rMoKnx Tpyo.

'MapaBnuyeckun pacyeT rmbkux Tpyo
npyM NpPOMbIBKE MecYaHbIX MpoboK.
TexHonorns yganeHus napaduHOBbIX
npobok " acdanbToCONNeBbIX
OTNOXXEHUIN C MOMOLLLI0 TMOKNX TpyoO.
'MopognHammyeckmne mMeToabl
nccnegoBaHus CKBaXXWH:
WHOWNKATOPHbIE KpuBble, KpuBble
BOCCTaHOBMEHUS fasneHus. MeTtoabl
" annaparypa ans CHATUS
WHOWKATOPHbIX  KPMBBIX W KPUBLIX
BOCCTaHOBMeHUs pasneHus. Metoabl
00paboTkn KpMBOWM BOCCTaHOBMNEHWUS
AaBreHns: MeTod  KacaTerbHOW,
MeToq XopHepa. [locnenpuToyHbIn
adppeKT. OnTtumanbHas cxema
BHYTPUCKBaXXWHHOTO  06opyaoBaHusA
npu rMapOAMHAMNYECKNX
nccrnegoBaHusx.

MNoaBeneHue utoros. BpyyeHne

CBUOETENLCTB.
] MpoaomKUTeNnbLHOCTbL 06y4YeHuUsi
MpogonmKnTEenbHOCTL NPorpaMmMbl 06yYeHnst no
YPOBHSAIM NMOArOTOBKW:

Cneuvanuct (NpoABUHYTLIN) - 24 vaca.

Basosbin — 32 yaca.

HavyanbHbIn - 40 vaca.

B CpenHui 6an TpeHuHra

CpegHuin 6an TpeHWHra no oT3biBam

cnywarenem:

e

I

i

5 » G

e g

P YACTHOE OBPA3OBAT

TENbHOro 0 OBP:

MEXXAYHAPOAHbIA UHCTUTYT NPO®ECCUOHAJIbHOIO OEPA30BAHUSA

I 0 education

Poccus, 443001 Camapa yn. ManaktuoHoBckas 157, och. 608,
Ten. (846) 990-23-86, 989-15-01, 972-45-88, Web: www.inipe.com, E-mail: ceo@inipe.com

"IHWENVEdIUAD'I9109VYd IIIHHOUTIBLO EN-OH LHON 3d 90 LDVIVUUMhVT 103 1®3IH IVHIAMI9GOU I9HUXKVY 8IDO0I9LDO0HAN LA ATOdU
INHIVAVdUA'90dO LN IVLON XIIHLVHOIdVI U XIIHHIINddILVANLOIVdIO BYHLOUDUN'HMKYEND IUHIOID0O UM IVNH AM AL 1
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KANMUTANbHbBIA PEMOHT CKBAXWH

3. «OCHOBbI KAIMUTAJIbHOIO PEMOHTA CKBA>XUH»

[ | LleneBas ayautopua nporpamMmmsbl
obyuyeHus

CoTpyaHWKM TEXHOMOTMYECKUX N reoniorm4eckmx
otaenoe HedpTegobbIBAOLWNX NPeanpuUsaTUiA; MacTepa
N reomnorn, TEexXHOMNOrn CEPBUCHBIX MNPeanpusaTui;
MacTepa, TEXHOSIOM U reosiorn Cnyxo ynpasneHui no
KanuTtanbHOMy PEMOHTY CKBaXWH; Hay4Hble
COTPYAHVKN Hay4HO-UCCreaoBaTeNbCKNX MHCTUTYTOB
B 00M1acTu CTPOUTENLCTBA CKBAXMH.

i MeTogonorus nporpamMmmabl
obyueHus
Ons obecneyveHns MaKCcMMarbHON

apcpekTnBHOCTM OOyYeHMe npoBOAMTCA B BuAe
NPOGNEeMHbIX NeKUUA, AUCKYCCUW, KPYINbIX CTOMOB,
npoBeAeHUn nabopaTopHbIX 3aHATUN.

B CopaepxaHue nporpaMmmbl 06y4yeHus
Knaccudukaumsa BuaooB KanuTanbHOro pemMoHTa
ckBaxkuH. [MogrotoBuTenbHble paboTbl  nepeq

npoeegeHnemMm pemMoHTa. TexHuka u COBpEMEHHbIE
TEXHOJTOTNN rMyLeHNA CKBaXXUH.

HoBble paspabotkm B 00nactm pPeEMOHTHO-
N30MALUMOHHbIX pabot " yCTpaHeHus
HEerepMeTMYHOCTM  3KCMMyaTauUOHHbIX  KOJIOHH.
3apybexHbln  ONbIT  MPOM3BOACTBA  PEMOHTHO-
N30MAUMNOHHBIX paboT.

TexHnyeckne cpeacTtea " TEeXHONormmn

NPOBEAEHUs] NOBUMbHBIX M (hpe3epoBOYHbIX paboT
Ans  NUKBMZAUMM  NOCREeAcTBUiA  aBapui Ha
ckBaxkuHax. OnbIT NpOBEeAEHUSI aBapUHbIX PaboT.

CoBpeMEHHblE  TEXHONOMMKU,  TEXHUYECKME
cpeacTBa M martepuansl Ans BTOPUYHOMO BCKPbITUSA
NPOAYKTUBHBIX NNACTOB.

3apeska n OypeHue OGOKOBbLIX CTBOMOB Ans
nukBMpaumMn 6Gpaka W aBapuili Npu SKCnnyaTauuu.
MnaHnpoBaHWe HanpaBneHHbIX W TFOPU3OHTaNbHbIX
GOKOBbIX CTBONOB. BO3MOXHbIE CXEMbI 3aKaHYMBaHUS
6okoBbIx cTBoNoB. Knaccudgmkaumna TAML.

TexHonorMa M TEXHUKA OCBOEHUS CKBaXKWH.
Bolbop genpeccun Ha  NPOAYKTMBHBIA  NMacT.
Meponpuatns nNo MHTEeHcudUKaumm 0o0buM HedTH
n3 NPOAYKTUBHOIO nnacTa. MoBbiweHne
HedTeoTaaum nnacta npu nomowm IMPI1, xummyeckumx
MEeTOAOB.

OTeyecTBEHHbIN " 3apybexHbIn
O6paboTka npm3abonHoM 30HbI NnacTa.

MccnepoBaHns CKBaXKMH, Kak YacTb TEXHOMOrnun
KannTanbHOro peMoHTa. JaHHble rmc -
WH(pOpMaLMOHHAsE OCHOBaA MNPUHATUS  PELLEHUNR,
yrpaBneHnss u OLEHKM KayecTBa KanutasrbHOro
peMOHTa.

KanutanbHbin PEMOHT CKBaXXVH c
MCnosib3oBaHNEM KOUNTIOOUHIOBbIX YCTAaHOBOK.

KoHcepBauusi, packoHcepBauust M NUKBMAALMS
CKBaKUH.

JlabopaTopHbIN NpakTuKym

MNoaBeneHne utoroB. BpyyeHune cBnaetTenscTs

onbIT.

] MpoaomKUTeNnbLHOCTbL 06Yy4YeHuUs

MpogonmKnTEnbHOCTL NPorpaMmMbl 06yYeHnst no
YPOBHSIM MOATOTOBKM:

Cneunannct (NpoasuHyTbIN) - 32 Yacos.

Basosblin — 48 yacos.

HavanbHbIn - 72 yaca.

] OKcKypcumu Ha npeanpuaTUsA

MpenycmoTpeHs! 3KCKypCumn Ha
npoun3ssogunTesb aBapVIVIHOFO MHCTPYMEHTa
«CunbTpengCepsucy.

3asof
3A0

] CpeaHuit 6an TpeHUHra
CpegHuin 6an TpeHuHra no oT3biBam
cnywarenem:
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KANMUTANbHBIA PEMOHT CKBAXWH

4. « TEXHUKO-TEXHOJIOTMYECKUE ACIIEKTbI KATTUTAJIbBHOIrO PEMOHTA CKBAXXUH»

B LeneBas ayautopusi nporpaMmmbl o6y4eHus

CoTpyaHukm TEXHOMNOrn4Yecknx n
reosiormyeckux OTAEeNoB HepTeoObIBAOLLIMX
npeanpuaTUin; mactepa W reofnoru, TexHOMoru
CEPBUCHbIX MNpPeanpusaTUA; MacTepa, TEeXHONorM U
reonorm cnyx06 ynpaBneHWi Mo KanutarbHOMY
PEMOHTY CKBaXWH; Hay4Hble COTPYAHVKN Hay4HO-
nccrnegoBaTeNnbCKUX WHCTUTYTOB B obractu
CTPOUTENBLCTBA CKBaXVH.
E MeTtoponorus nporpaMmbl 06y4eHus

Ons obecneyveHns MaKcMMarbHON
apcpekTnBHOCTM OOy4YeHMe npoBOAMTCA B BuAe
NPOGneMmMHbIX NeKUUA, AUCKYCCUIW, KPYINbIX CTOMOB,
nposefeHUn nabopaTopHbIX 3aHATUN.
B CopepxaHue nporpamMmmbl o6yyeHus

Knaccudukauma BugoB kanutanbHOro pemMoHTa
ckBaxuH. [logrotoBuTtenbHble paboTbl  nepen
NpoOBEAEHNEM PEMOHTA. TexHWKa W COBPEMEHHbIE
TEXHOMOMMUN FMyLEHNsT CKBaXXUH. O4YUCTKA KNOKOCTU
rnywennsi. PacyeTbl 1 060CHOBaHME NPUMEHSEMbIX
TEXHOMOIMIN TMYLIEHNsSI CKBaXKWH.

HoBble paspabotkm B 00Mnactm pPeMOHTHO-

N30NALMOHHbBIX pabot 7] yCTpaHeHus
HErepMeTUYHOCTN  SKCMIyaTauMOHHbIX  KOJIOHH.
PaboTbl MO YCTAHOBKM  LIEMEHTHbIX  MOCTOB.

TamnoHaxHble cocTaBbl, paboTawowme no nnacTy.
MopxogHble u ©BesnogxogHble TexHonorum PUP.
3apybexHbll  OonbIT  MPOM3BOACTBA  PEMOHTHO-
N30MAUMOHHBIX paboT TexHonorm4yeckne pacyeTbl.

TexHunyeckme  cpegctBa WM TEXHOMOTUM
NPOBEAEHUS NOBUIbHBLIX U (PPE3epOBOYHbIX paboT
ONns NUKBMZAUUKW  MNOCNEACTBUA  aBapui  Ha
ckBaxmHax. CraHgapTHbIM  Habop  NOBUMBHOIO
UMHCTpyMeHTa. [lpuHUUNbl BbIDOpa WMHCTPYMEHTA.
OnbIT NpoBeAeHUs aBapuinHbIX paborT.

Mepdopauna. CoBpeMeHHble  TexHonoruwu,
TEXHWYEecKne CcpeactBa W martepvansl  Ans
BTOPMYHOIO BCKPLITUS NPOAYKTUBHbBIX N1AcTOB.

3ape3ka u OypeHuMe OOKOBbLIX CTBOSIOB AJSA
nukeMgaumn Gpaka M aBapwuii Mpu 3KchnyaTauuu.
lMnaHnpoBaHWe HaMpaBMEHHbIX U FOPU3OHTasbHbIX
GOKOBbIX CTBOSMOB. [[OPN3OHTamNbHbBIE CKBaXWMHbI Kak
MeToA4  MOBblWeHUs  HedTeoTAayuM  NacToB.
MpoekTHble " dakTudeckune npodgunun
rOpU30oHTarbHbIX " HaKMOHHO-HaNpaBeHHbIX
ckBaxWH. [eope3anyeckass cocTaBnswowas npu
pa3paboTke MeCTOpOoXAaeHurh HedpTM U rasa
rOpM3oHTanbHbIMK " pa3BeTBIEHHO-
rOpU3oHTanbHbIMU CKBaXMHaMu. OOOCHOBAHHOCTb
BblOOpa W NpuBsi3ka K eOuHOM HedTSAHOW KapTe.
Bo3MOXHble  CxeMbl ~ 3aKaH4MBaHUSA  BGOKOBbIX
CTBOJIOB. Knaccudumkaums  TAML. Byposble
pacTBOpbl, XMMMWUYECKME peareHTbl U matepuansl
HOBOrO  MOKOMEHWst  Anst  NPUrOTOBIEHUST U
00paboTkM pacTBOPOB.

NHTeHcndukauma gobblium HedTu. dnsmnyeckune
n xummdeckne wmetodpl. KucnotHass obpaboTka
nNpoAyKTMBHOrO nnacta. Beibop u KOHTponb Hapg
obpaboTkon npuszaborHOM 30HbLI nnacTta. Pacuyetbl

TEXHONMOTNYECKNX napameTpoB KUCMOTHbI
obpaboTku.
MoBbileHne  HedTeoTAaun nnacta  npu

nomowm TPI1. OTeyecTBEHHbIN U 3apyDEXHbIN
onbIT.

TpeTnyHble MeTOAbI NOBLILLIEHWS HedTeoTaaun
nnacra. TexHonornm, nosbiwarowme kodapdnuneHt
BbITECHEHUS. MpumeHeHue:
ManoKOHLUEHTpUpOBaHHbIX pacteopoB [1AB, MP,
MUKPOSMYNbCUA M uX Moaudukaumi. 3akadka B
nnact pactesoputenen (6eH3nHa, rasoB BbICOKOrO
pasnenusa, CO2 n gp.) TexHonoruu, nosbilawoLme
KO3(pULUMEHT  BbITECHEHUSA: 3akayka  CLUMTbIX
NOMNMMEPHBIX CUCTEM, AMYIIbCUOHHBIX CUCTEM U T.4.

TexHOMnorMss n TEeXHWKA OCBOEHMUSI CKBAaXXWH.
Beibop pgenpeccun Ha NPOAYKTUBHBLIA  MNacT.
Onpegenenne Hanbonee NepcnekTUBHbIX METOLOB.

MccnenoBaHust CKBaXKUH, Kak YacTb TEXHONOMMN
KannTanbHOro peMoHTa. [aHHble r’mc -
WH(OPMALUMOHHAsE OCHOBA MPUHATUS  PEeLUEHUN,
yrpaBneHns 1 OLEHKNM KayecTBa KanutanbHOro
pemoHTa.

KanutanbHbin PEeMOHT CKBaXXWH c
NCMNOMb30BaHNEM KOUMTIOOUHIOBBIX YCTaHOBOK.

KoHcepBaums, packoHcepBaums 1 NMKBuaaums
CKBaXXVH.

JlabopaTopHbIi NPaKTUKYM.
uToros. BpyyeHne ygoctoBepeHuin.

K MpoaomKUTeNnbLHOCTbL 06Yy4YeHuUsi

MpogomkuTensHOCTL NporpaMmmel 00y4eHUs no
YPOBHSAM NOArOTOBKU, C YHETOM aTTectaumm u
NpoBeAEHNS 3K3aMEHOB:

Cneuvanuct (NpoABUHYTLIN) - 72 Yaca.

BasoBbii — 102 vaca.

r OKcKypcumu Ha npeanpuaTUsA

NonBeneHve

MpenycmoTpeHsl 3KCKYpCUK Ha  3aBoA
npovsBoguTens aBapunMHOro WHcTpymeHta 3A0

«CnbTpenaCepsucy» M Ha MHPOU3BOACTBEHHYIO
6azy OO0 «MMCC» nas  paccMOTpeHUus
O0COOEHHOCTEH HCIOJIb30BaHUS TeO(PU3NIECKOTO
000py/I0BaHUSI.

B CpepHuit 6an TpeHuHra
CpepHuin 6an TpeHuHra no oT3biBam
cnywartenen:
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KANMUTANbHBIA PEMOHT CKBAXWH

5. «6A30BbINA KYPC CYINEPBAWU3NHIA ITPU KATTUTAJIbHOM PEMOHTE».

E LUenesas aygutopus nporpammMbl 06y4eHus

NHxeHepHO-TexHUYeCKni nepcoHan
ynpaBneHnn p[obbiim HedTM M rasa, a Takke
KanuTanbHOro peMOHTa CKBaXWH W CEePBUCHbIX

npeanpuaTUn.

E MeTtoponorus nporpaMmmbl o6y4yeHus

Ons obecneyeHus MaKkCcuManbHOM
acdekTMBHOCTM OOy4YeHne npoBoauTCA B BuUAe
NPOOGNEMHbIX NEeKUWA, OUCKYCCUA, 3KCKYpCUMN Ha
npeanpuaTus.

B CopepxaHue nporpaMmbl o0y4eHUsA

OcHoBbl cynepBan3uHra npu KanutanbHOM
peMoHTe. [nyweHue ckBaxuH. Buabl xuakocten
rnyweHnss.  TpeboBaHus, npeabsaABnsemble K
XuakoctaMm  rmyweHns.  OuucTKa  >KMAOKOCTEN
rnywenuns. Nogbop TexHonornn rmylweHns n pacyet
TEXHOMNOrMYEeCcKNX napameTpoB npovecca.
JTabopaTopHbIi 1 TEXHOSNOMMYECKUA KOHTPONb Mpu
ryweHun CKBaXwH. AHanu3 u npumepbl pasbopa
cuTyauum  nocrne  npocMoTpa  Buaeodunbma
«myLweHne CKBaXKnH».

CynepBamnauHr
pabot. [lpyumHbl 1
LEeNnoCTHOCTH

PEMOHTHO-MN30NALNOHHBIX
XapakTep  HapylleHus
3KcnnyaTaunoHHOM KOIOHbI.
LlemeHTHble  maTepuanbl W peareHTbl  Angd
Moaudukaumnm LeMEHTHbIX CYCMNEH3UMN.
TamnoHaxHble MaTepuansl: MOAUMEpPbl, CMOflbl,
naTtekchl, HeopraHuyeckne renu,
KpeMHUopraHnyeckme coeguHeHns u 1.4. Metoguka
pacuyeToB nogbopa obbema u peuentypbl ansa PUP.
PUP ¢ ucnonb3oBaHMeM nakepoB. Tunbl Nakepos,
ucnonb3yemble B A00blYE, TUMbl TEXHOTOMMYECKMX
nakepoB, CMycK, nocagka, mnpoBepKka, CHATWeE.
VMcnonb3oBaHue OBYXNaKepHbIX KOMMOHOBOK
TexHonorns nposefeHus PUP  rodpupoBaHHbIMU
nepekpbiBaTensamu. TexHornorus PUP c
NCNoNb30BaHNEM KOJTOHH-NETYyYeK. HoBble
pa3paboTkm B 00nactM pPeMOHTHO-U3ONALMOHHBIX
paboT. 3apybexHbI ONbIT NPOU3BOACTBA PEMOHTHO-
N30MAUNOHHBIX paboT. JlabopaTopHbIA NpakTUKyM no
UeMeHTHbIM MaTepuanam B  COOTBETCTBUM C
TpeboBaHuamu TOCT (pacTekaemocTb, BogoOTAaYa,
KOHCUCTEHUUS, MPOYHOCTb Ha M3rmb 1 cxxatme, CPoKn

CXBaTblBaHUS, NAOTHOCTb). WcecneposaHne
HedTeLeMeHTHbIX PacTBOPOB.

ABapuiHble paboThbl. OKoHOMUYEecKme
acnekTbl. OcHoBHbIe npasuna npoBegeHuns

nosunbHbIX pabot. [lpeanyckoBble KOHepeHuMm
nepen Ha4vanom npoeefeHus pabot. NnaHupoBaHue
paboTbl. W3BneyeHne Tpyo CeoboagHast Touka
KOMMOHHBI, onpeaeneHve cBOOOLHOM TOYKM, KapoTax.
OTBUHUYMBaHME/pa3geneHmne KonoHHbl. CTaHaapTHLIN
Habop NMOBUBHOIO UHCTPYMEHTA: BBMHYMBAOLLUACS
NnepeBOOHUK,; METUMK; oBepLloT (Hapy>HbIN
nosuTtenb); Tpybonoska; rmapaBnuyecknii nayk, nayk

MexaHu4eckuii; obopynoBaHue Ans NOBMW KaHATOB U
kabensa; nogbop ob6opyoosaHuda. Wcnonb3oBaHue
cneumanbHbIX  SCOBbIX  KOMMNOHOBOK.  CueHapuum
NOBUMbHbIX PaboT B OTKPbITOM CTBOSNE: pa3pbiB TPyd
(pasbeaunHeHune); npuxeaTbl; NOBWUIMbHbIE pPaboThbl
WHCTpyMEHTa Ha kabene w kaHaTe; JTOBWMbHbIE
paboTbl B KaBepHax; JOBWMbHble paboTel B
obcaxeHHoM cTBone. PpesepoBaHue. KonbLeBoWn,
TOpLEBON, KOHNYeckun dpesep. MNapameTpbl paboTbl
dpesepytoLLero WHCTPYMEHTa. HoBuHkM
dpesepoBaHud. OMbIBOYHbIE ONepaLnn: OMbIBOYHAs
Tpyba; MHCTPYMEHT AN U3BNeYeHns wnama.
OCHOBHbIE MPUHUMNBI KUCMOTHON 06paboTkm
KapOboOHaTHbIX M TEpPPUreHHbIX  KOMNMEeKTOPOB.
TexHonornyeckme npuembl KUCNOTHOW o6paboTku.
Bbibop TexHonormn BO3OEWCTBUSA Ha Npu3aboriHyto
30Hy. CynepBaW3uHr  KUCMOTHbIX  0OpaboToK.
JlabopaTopHbIi NPaKTUKYM MO aHanuay KUCNOTHOM
06paboTkn (OUeHKa COBMECTUMOCTM  KUCMOTHbIX
COCTaBOB C MfacToBbiMK hbrovgamu, onpegeneHve
NCXOOHOW U TEKyLLEN KUCNOTHOCTK pacTBOpa, OLeHKa
CKOPOCTM KOPPO3UN KUCMOTHOrO pacTBopa, OueHka

CKOPOCTM  pacTBOpPeHUst  kapboHATHOW  MOpOoAbI
KMCMNOTHBIM COCTaBOM).

CynepsansuHr [Pl. ®usnyeckme OCHOBBI.
Bugbl nmponaHta w  xupgkoctem  gna [P

TexHonornyeckme ocHoBbl PI1. OTeyecTBEHHbLIN K
3apybeXHbIN ONbIT.

CynepBaisuHr npu 6ypeHun GokoBoro creona
"3 obcakeHHON CKBaXXMHbI. TexHonorus
CTPOUTENBLCTBA MOPU3OHTANbHOIO y4acTka CKBaXKUHbI.
CoBpeMeHHOe 06opyaoBaHKe, MpUMEHSsIHOLLLEECH NS

cTpouTenbcTBa 6okoBbIx cTBOMOB U M3C.

KanurtanbHbiv pPEeMOHT CKBaXWH c
MCMNOMb30BaHNEM  KOWMTIOOUHrOBbIX  YCTAHOBOK.
YCTaHOBKM  MCMONb3yeMble  Mpu  KOUMATHOOUHre.

CynepBanauHr npu paboTte yCTaHOBKW.
lMoaseneHue utoros. BpyyeHne ceBuaeTernbCTB.
E MpopomKkUTeNnbHOCTL 00yYeHUs
MpoaomKuTenbHOCTb NPOrpaMmmMbl 06y4YeHnst No
YPOBHSAM MOArOTOBKMW:
Cneunannct (NpoaBuHYTbIN) - 24 Yacos.
BasoBbin — 40 yacos.

B JKCKypcumM Ha NpeanpuATUsS

MpenycMoTpeHbl 3KCKypCMM B noApasaeneHus
komnaHum 3A0 «CnbTpenaCepsucy.

K CpenHun 6an TpeHuHra
CpenHuin 6an TpeHWHra no oT3biBam
cnywarenem:

° . YACTHOE OEPA3O0BAT!

YYP

I TENbHOrO '0 OGP,

MEXXAYHAPOAHbIA UHCTUTYT NPO®ECCUOHAIIbHOIO OEPA30BAHUSA

IQ eduéation

Poccus, 443001 Camapa yn. ManaktuoHoBckas 157, odh. 608,
Ten. (846) 990-23-86, 989-15-01, 972-45-88, Web: www.inipe.com, E-mail: ceo@inipe.com

"IHWENVEdIUAD'I9109VYd IIIHHOUTIBLO EN-OH LHON 3d 90 LDVIVUUMhVT 103 1®3IH IVHIAMI9GOU I9HUXKVY 8IDO0I9LDO0HAN LA ATOdU
INHIVAVdUA'90dO LN IVLON XIIHLVHOIdVI U XIIHHIINddILVANLOIVdIO BYHLOUDUN'HMKYEND IUHIOID0O UM IVNH AM AL 1

[
[



rNYWEHNE NOCBOEHWUE CKBAXWH,KNCNOTHAA OBPABOTKA TEPPUTEHHBIX U KAPBOHATHbBIX KONNEKTOPOB,YNPABNEHWE

NMPOAYKTWMNBHOCTbHKCKBAXWHbI, MOB bIWUEHWE HE®TEOT AAYN NNACTOB,PEMOHTHO-M3O0NMNAUNOHHDLIE PABOTbIL, CYNEPBAW3 NHT .

[N
N

KANMUTANbHBIA PEMOHT CKBAXWH

6. « TEXHUKO-TEXHOJIOTMYECKNA KOHTPOJIb (CYNEPBAWU3UHI) MPOLJECCOB OCBOEHUA N
PEMOHTA CKBAXWUH».

LieneBas ayaMtopumsa nporpamMmmMbl o6y4YeHusi

NHXeHepHO-TeXHUYeCKNi nepcoHan
ynpaBneHnn pJobblum HedpTM u rasa, a Takke
KanutanbHOroO pEeMOHTa CKBa&XXWH W  CEPBUCHBIX
npeanpuaTUn.

E MeTtoponorus nporpaMmmbl o6yyeHus

Ons obecneyeHus MaKkcumManbHOm
apcpekTBHOCTM OOy4eHMe npoBoAUTCA B Buae
NPOGnemMHbIX NeKunnA, OUCKYCCUIW, OKCKYpCUM Ha
npeanpuaTus.

E CopgepxaHue nporpamMmmbl 0b6y4eHUs
OcHOBbI cynepBanavHra npu KanutanbHOM
pemoHTe. a30HedTEBOAONPOSBNEHNA — MPUYKHBI,

npegynpexaexue, nVKBMAAUMS. Mopsgok
paccregoBaHus aBapuii. Ponb cynepBaiamHra no mx
npenynpexaeHuio.

MyweHne  CKBaXWH. Bugbl  xmpgkocTemn
rnyweHns.  TpeboBaHus, npegbasnsemble K
KUAOKOCTAM rIyLweHus. OuncTtka Xngkocten

rnywenHus. Noabop TexHonornm rmyLweHns U pacyet
TEXHOMNOrMYeCcKnX napameTpoB npouecca.
JTabopaTopHbIN 1 TEXHONMOIMYECKMN KOHTPOMb Mpu
FMyWeHnn CKBaXuH. AHanu3 u npumepbl pasbopa
cuTyaumm  nocre  npocMoTpa  Buaeodurbma
«lnyweHne ckBaxunH».

CynepBamnauHr PEMOHTHO-M30MALUNOHHBIX
pabot. [llpyumHbl M XxapakTep  HapyLlleHus
LenocCTHOCTH aKkcnnyaTaunoHHOM KOMOHbI.
LlemeHTHble  maTepuanbsl W peareHTbl  And
Moandukaumn LleMEeHTHbIX CYCNeH3nn.
TamnoHaxHble MaTepuanbl: NONUMEpPbI, CMOfbI,
nartekcel, HeopraHnyeckme renu,
KpeMHuopraHnyeckme coeguHenns u 1.4. Metoauvka
pacuyetoB nogbopa obbvema u peuentypbl ana PUP.
PUP c wucnonb3osBaHnem nakepoB. Tunbl nakepos,
ucnomnb3dyemble B A0OblYe, TUMbl TEXHOJOMMYECKMX
nakepoB, CMNycK, nocagka, npoBepKa, CHATUE.
Wcnonb3oBaHue OBYyXnakepHbIX KOMMOHOBOK
TexHonorna nposeageHna PUP  rodpupoBaHHbIMU
nepekpbiBaTENSAMU. TexHonorus PUP c
NCMNOnb30BaHNEM KOMOHH-NETYYeK. Hosble
paspaboTkm B 00MactTm pPEeMOHTHO-MU3OMALNOHHBIX
paboT. 3apybexHbI OMbIT NPOM3BOACTBA PEMOHTHO-
N30MAUNOHHBIX paboT. JlabopaTopHbIA NpakTUKym no
LUEeMEHTHbIM MaTepuanam B COOTBETCTBMM C
TpeboBaHusamn TOCT (pacTekaeMocCTb, BOAOOTAAYA,
KOHCUCTEHLMS, NPOYHOCTb Ha M3rnb 1 cxkatue, CPoKu

CXBaTblBaHUSA, NIOTHOCTB). Wccneposaxne
HedTeLLeMEHTHLIX PacTBOPOB.

ABapuiitHble paboThbl. OKOHOMUYECKME
acnekTbl. OcHoBHble npasuna npoBefeHus

noBunbHbIX paboT. [MpegnyckoBble KoHMEPEHLMM
nepen Havanom nposefeHust pabot. MnaHupoBaHve
paboTbl. M3BneveHune Tpyo .

CBobogHass To4dka KOMOHHLI, onpegeneHve
csoboaHom TOYKN, KapoTax.
OTBUHYMBaHUE/pa3feneHne KONOHHbI.

CtaHgapTHbIN Habop NOBUIbHOTO
WHCTPYMEHTA: BBUHYMBAIOLLMIACS NepeBOAHUK;
METYMK; oBepLloT (HapYXXHbIN noBuTenNb);
TpybonoBska; rMapaBnnyeckuii nayk, nayk

MexaHuyeckun; obopyaoBaHve Ansi fIoBNU KaHaToB U
kabensa; nopgbop obopynoBaHusa. Wcnonb3oBaHue
cneumanbHbIX  ACOBbIX  KOMMOHOBOK.  CueHapuu
NOBUMbHbIX paboT B OTKPbITOM CTBOJE: pa3pbiB Tpyd
(pasbeguHeHne); npuxeaTtbl; MNOBUMbHbIE pPaboThI
WHCTPyMeHTa Ha kabene u kaHaTe; IOBWUIMbHbIE
paboTbl B KaBepHax; IOBWmbHble paboTbl B
obcaxeHHoM cTBone. PpesepoBaHue. KonbueBoWw,
TOpLEeBON, KoOHU4Yeckuin dpesep. MNapameTpbl paboTbl
dpesepytoLLero WHCTPYMEHTA. HoBwuHkK
dppesepoBaHnsi. OMbIBOYHbIE ONepaLun: OMbIBOYHAs
Tpyba; MHCTPYMEHT ANSA U3BMEYEHMS LWama.

OcHoBbl  GoOpbbbI € OpraHM4yeckumMn wu
HeopraHmyecknmmn  oTnoxeHmamu.  OCnoXHeHUs
acanbTo-CMONOo-NapauHOBLIMU  OTIIOXEHUAMMU.
Metoabl M TexHonorMu  npegoTBpallaoLune
obpasosaHme ACIIO. Metogbl ypanenus ACIIO.
JlabopaTopHbIi MPakTUKYyM MO MeToAaM OLEHKM
9(PEKTUBHOCTN  XUMWUYECKMX  peareHToB Mo
oTHoweHmto Kk ACIO (paccMOTpeHue MeToaoB
«XOJOJHOMO CTEPXKHSA, CETYATBLIX KOHTENHEPOB).

OTtnoxeHne conen B Npu3aboONHOW 30HE WU
HedTenpombICNoBoM  0bopygoBaHun.  [MpuydnHbI,
MeponpusTUs No nNpegynpexaeHnio obpasoBaHus u
yaarneHue cornemn.

OcHOBHbIE NPUHLMMNbBI KACNOTHOW 06paboTkn
KapOOHaTHbIX M TEPPUreHHbIX  KONJIEKTOPOB.
TexHonornyeckne npuemMbl KUCMOTHOW 0BpaboTku.
Bbibop TexHonorun BO3LENCTBUSA Ha Npu3aboriHyio
30Hy. CynepBam3uHr  KUCMOTHbIX  06paboToK.
JlaGopaTopHbIN MPaKTUKYM MO aHanuay KUCIOTHOW
06paboTkn (OUEHKAa COBMECTUMOCTM  KUCMOTHbIX
COCTaBOB C MfacToBbiMU hbromMgamu, onpegeneHve
WNCXOOHOW U TEKyLLEN KUCNOTHOCTK pacTBOpa, OLEeHKa
CKOPOCTM KOPPO3UKN KUCIIOTHOTO pacTBOpa, OueHKa

CKOpPOCTM  pacTBOpPeHuUss  kapboHaTHOW  MopoAbl
KUCMNOTHBIM COCTaBOM).

CynepBanisumHr [Pl1. ®uanyeckme OCHOBBI.
Buabl npomaHta w1 xugkocten gna  [PT.

TexHonornyeckmne ocHosbl PI1. OTe4vyecTBeHHbIN U
3apy0eXHbIN ONbIT.

CoBpeMeHHble MeToAbl 3abyprBaHns GOKOBbIX
CTBOSIOB, MaTepwuarbl, obopyaoBaHWe, TEXHOMOrus.
CynepBai3uHr npu OypeHunm OGOKOBOro cTBona wu3
obca)KeHHOW CKBaXKUHBbI.

TexHonorns CTpouUTesNbCTBa rOPU3OHTaNbHOMO
yyacTka ckBaxuHbl. CoBpemMeHHoe obopyaoBaHue,
npuMeHsoLeecs fOnsi  CTpouTenbcTBa  OOKOBbIX
ctBonos n M3C.
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KANMUTANbHBIA PEMOHT CKBAXWH

KanuTtanbHbIN PEMOHT CKBaXXWH C
NCMOMb30BaHNEM KONNTIOOMHIOBBIX YCTAHOBOK. OnbIT
KONTIOOMHIoBOro OypeHnus. YcTaHOBKM
ucnonb3yemble npu KounTiobuHre. CynepBan3uHr
npv paboTe yCTaHOBKM.

OcBoeHne ckBaxuH. TexHormorm u MeTonbl
0CBOEHUSA CKBaXMH. MmapoguHamunyeckue
nccnepoBaHus npwm OCBOEHUN CKBaXWH.
WHTtepnpetaumsa KBA. CynepBansuHr npu OCBOEHUU
N rMOPOAMHAMUYECKNX WCCMNELOBAHUAX CKBaXKMHbI.
MocnenputouHbin addekT npu FONC. CknH-adhdekT.

Wccneposanus CKBaXXVH, Kak yacTb
TEXHOMNOrMn KanuTaneHoro pemoHTta. [aHHele NTNMC —
MHPOPMALIMOHHAsA OCHOBa MNPUHATUS  PEeLUEHNN,
yNpaBfeHnss u OLEHKM KayecTBa KanuTarbHOro
pemoHTa. Buabl, MeToabl, o6opynosaHune ana MNC.

ATTecTauus, nogBedeHVe UTOroB, BpyyYeHue
YOOCTOBEPEHUIN O MOBbILLEHMUN KBanuduKkaumm.

] MpoaomKUTEeNnLHOCTL O6YYeHUs

MpoaomKnTEenbHOCTL NPOrpaMMbl 06Y4eHMs Mo
YPOBHSIM NOArOTOBKM, C Y4YeTOM arrectauum u
NpoBedeHNs 3K3aMEHOB!

Cneuuwanuct (NpOABUHYTLIN) - 72 Yaca.

BasoBbin — 102 vaca.

] OKCKypcumu Ha npeanpuaTvs

MpenycMoTpeHbl 3KCKYPCUM Ha NpPegnpusitTus
komnaHum 3A0 «CnbTpengCepBucr.

] CpenHui 6an TpeHuHra

CpegHuin 6an TpeHuHra no oT3biBam
cnywartenen:
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KANMUTANbHBIA PEMOHT CKBAXWH

7. «COBPEMEHHBIE METOAbl OGPABOTKN IMPU3AE0UHOU 30HbI CKBAXUHbI»

B LeneBas ayautopusi nporpaMmmbl o6y4eHus

CoTpyaHukm
reonornyeckux oTaoenos
npeanpuaTuin; mactepa W
CEPBMCHbIX MNpeanpuaTuA; MacTepa,
reonorm cnyx06 ynpaBneHui no
PEMOHTY CKBaXWH;
nccrnegoBaTeNnbCKUX WHCTUTYTOB B
CTPOUTENBLCTBA CKBaXVH.
E MeTtogonorusi nporpaMmmbl o6y4yeHuUs

Ons obecneyeHus MaKCcUMarnbHON
acpcpekTBHOCTM OOy4eHMe npoBoaUTCA B Buae
NPO6nemMHbIX MNeKUn, AUCKYCCUW, KPYrfblX CTONOB,
npoBegeHnn NabopaTopHbIX 3aHATUI U 3aHATUNA.
B CopepxaHue nporpamMmmbl o6yyeHus

OueHka  paboTbl  ckBaxuHbl.  [loTeHuman
yBenuueHnsa nobblun Hedptn. 3akoH Oapcu. ®asoeble
avarpamMmbl OBYXKOMIMOHEHTHbIX "
MHOFOKOMMOHEHTHbIX cMmecein. ®opmyna [ionton.
3arpasHeHne  npu3aborHOM  30Hbl  CKBaXMHbI.
MoHaTne ckuH - adpdekta. Buapl ckmH-adhdekTa.
OueHka BAMAHWMA  CKMH-abdpekTa Ha  gebut
CKBaXKvHbl. AHanu3 nospexaeHuns nnacta. Beibop
CKB@XXMHbl — KaHOuaaTa u OLeHKa NepcrneKkTMBHOCTU
NCMONb30BaHWUA MEpPONPUSATUA MO UHTeHcudmKauum
A00bI4N He TN NO ypaBHEHMIO XYOKMHCA.

Knaccudmkauuss meTogoB  MHTEHcMdUKaLmm
Oo0bl4M  HedTU:  XMMUYeckne, usMdeckne U
KOMMIEKCHblEe PU3NKO-XMMMYECKME meToapl
Bo3aencTeua Ha M3l

XvMuyeckMe MeToAbl BO3LENCTBUS: KUCIOTHas
obpaboTka, obpaboTka pacTBopuTensamu, obpaboTka
pacTBOpaMy NOBEPXHOCTHO-AKTUBHbIX BELLECTB.

reomnoru,

OcHOBHblE  TpyNMnbl  MOBEPXHOCTHO-AKTMBHbIX
BewectB ([MAB) no HasHa4yeHuo: cmavMBaTenu,
MotoLne BeLlecTBa n conbunmsaTopsbl,

3Mynbratopbl U UHIMOMTOPBLI KOppo3uuK. MapameTpsl
M MuuMnngpHas  xapaktepuctmka. MexaHusm
OeCTBUA NOBEPXHOCTHO-aKTUBHLIX BELLECTB MNpu
WOH. YoaneHue 3arpssHeHuid. [Npumepbl XMMUYecKnx
peareHToB. JlabopaTopHble nccnegoBaHus
(onpepenexue CcMa4nMBaeMocTy, onpegeneHune
aktusHocTu AB, onpegeneHve napamMeTpoB NEHHbIX
CUCTEM: YCTOMYMBOCTb, KPATHOCTb, AUCMEPCHOCTb;
onpegeneHne BnuaHue [MAB Ha HabyxaemocTb
FMUHUCTBIX MUHepanos, BnusHue MNAB Ha npouecchbl
KaonucueHuun 1 amcneprupoBaHud, peonornyeckue
uccnegoBaHus HepTM U BOOOHEMTAHBLIX 3MYIbCUM,

onpegerneHve arperaTmBHOMN YCTONYMBOCTH
BOOOHEMTSAHBLIX 3MYNbCUN; TECTUPOBAHME N Nozbop
peareHTOB —  [eaMynbratopoB, oOnpefaeneHue

3MNEKTPUYECKON CTabUNBHOCTM 0OpaTHBLIX AMYNbCUN).
O6paboTtka BoaHbIMM pacTBopamu MAB Ha ocHoBe
npesoLena, HeoHona, cynbcaHona n gp. ObpaboTtka
pacTeBopamu Ha yrneBogopoaHoON OCHOBE,

TEXHOIOrMYECKNX "
HedTenobbiBaOLWMX
TexHormnorn
TexHonorm wu
KanutanbHOMy
Hay4yHble COTPYOHWKM Hay4Ho-
obnactu

komnosunumsammn Tuna MXH-60, MXH-100, cteapokca u
ap.

MexaHunam aencreus pacTBopuTenen.
XvMuyeckMe  peareHTbl, NpUMEHsIEMbIE  NpU
yaaneHun ACIIO. JlabopaTtopHble uKccneaoBaHus
pactBoputenen ACIIO (uccnepoBaHune npouecca
ocaxgeHns wu ypaneHuss ACIO wu3 HedTwy,
onpegenexne MotoLLen n pacTBopsioLLen
CrnocobHOCTM pacTBopuTENE MO OTHOLIEHUK K
ACTIO). lMopbop pacTBOpUTENEr ANA yOoaneHus
ACIO. O6paboTka pacTBOpUTENSIMA TMna
rekcaHoBon cppakumm, Tonyona, 6eH3ona, LUIMPOKUX
dpakumn nerkux yrnesoaopoaos (LUD1TY).
ObpaboTka B3aMHbIMW PaCTBOPUTENAMWN HA OCHOBE
CNUPTOB, aueToHa, STUNEHITINKONS.

MexaHnam [OeNCTBUSI KUCIOTHbIX COCTaBOB Ha
KapboHaTHbIi  KonnekTop.  PakTopbl  yCNeLIHOro
npoBefeHnst paboT Ha kapOoHATHOM KOMeKTope.
Mpumepbl KUCMOTHBIX KOMMO3MLUUA NPUMEHSIEMBIX
npyv BO3OENCTBUM Ha KapboOHAaTHbIA  KOMMEKTOp.
MexaHn3m OerCTBUSA KMCMOT U NPUHLMIMBI KUCITOTHOW
06paboTkn TeppureHHbIX KonnekTopos. [lpymepsl
KMCMOTHbIX KOMMO3MLUUA U TEXHOMOrMYECKON CXEMbI
06paboTkn Npu  BO3OEVWCTBMM HA TEPPUrEHHbIN
KOnnekTop.  JTanHOCTb  NPOBEAEHWUS]  OLEeHKU
3arpsi3HeHust " XapakTepa NnoBpeXaeHus
npn3abonHOM  30Hbl  CKBaXWHbl  TEPPUreHHOro
konnektopa. [logbop KUCMOTHBIX KOMMO3MUUA 1
TEXHOMOMMYECKUX CXEM MPOBEAEHUSI CTUMYMALMM
CKBaXXWH MOf, reofiormniyeckme ycrioBusi NPOAYKTUBHBIX
nnacTos.

Mogundbukaums KWUCITOTHBIX KOMMO3ULNA.
TpeboBaHusa, npeabsiBNAEMble K KUCIOTHbIM
cocTaBaMm. PeareHTHas 6a3a KWUCIOTHbIX
KOMMO3ULMIA:  OpraHmyeckne u HeopraHudeckue
KWUCNOThbI, peareHTbl WHrMouTopsI KOppo3uu,
NOBEPXHOCTHO-aKTUBHbIE BELLleCTBa,

ONaMYnNbraTopbl, peareHTbl ANA KOHTPOIA Xeneasa,

peareHTbl CTa6I/IJ'IVI3aTOpr ITNH, peareHTbl
NOHN3UTEIN TpeHU4, VIHFVI6I/ITOpr BTOPUYHbIX
OTNOXEHWW, 3amMegnuTenn u T.4. (Ha npumMmepe

komnaHun Schlumberger n Chevron — Phillips u
OMnblTa  OTEYECTBEHHbIX CEPBUCHBLIX  KOMMAHWNA).
CyXOKUCINOTHbIE ~ CMECW,  HOBWMHKM  KUCFOTHbIX
COCTaBOB.

JlabopatopHble  nccnenoBaHust
COCTaBOB Ha OCHOBE CTaHOApTOB  KOMMAHWM
(coBMecTMMOCTb, OTCYTCTBME OCafKa, CKOPOCTb
pacTBOpPEHMS, CKOPOCTb HeWTpanusauuu,
KOPPO3NOHHAsA akTUBHOCTb COCTaBa, NPOHULLAEMOCTb,
3MynbrMpoBaHue, COBMECTUMOCTb KMCIOTHbIX
KOMMNO3Muni c nnacToBbIMU dnovgamu,
YCTOMYMBOCTb M KPATHOCTb MEHHbIX  KUCMOTHbIX
cuctem). O6GopynoBaHue  Ons  UCCNeAOBaHWUN.
YcrnoBusi NPUMMEHEHUsI COCTaBOB W OCHOBHbIE

KMCINOTHbIX
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KANMUTANbHBIA PEMOHT CKBAXWH

CBOWCTBA KWUCIOTHBIX KOMMO3ULINMA. Mopbop
KOMMOHEHTOB KMCMOTHOrO COCTaBa.

CocTaBbl ans BbICOKMX Temneparyp.
MpnmeHeHne KOMMJIEKCOHOB ana MOH.

Bes3kucnoTHble cocTaBbl ANg yaaneHus kapboHaTos.
Mpumepbl NCNOMNBb30BaHUS KOMMMEKCOHOB Ha OCHOBE
o34d, HT® v gp.

PelueHre npobnemsbl pasmeLleHme XMMmn4eckoro
cocTaBa B Mfacte - OTKIOHEHWE KUCMOTHbIX
komno3uumin. CocTaBbl ANA OTKIIOHEHUS XMMUYECKNX
KOMMO3ULINIA.

OOwwme TpeboBaHMA K TEXHOMOMMU NPOBeaeHUsI
pabot. TexHonormyeckMe npuUeMbl  XUMWYECKOWN
06paboTkn nnacta (KMCMOTHas BaHHA, NpocTas
XnMmmyeckas obpaboTka, obpaboTka B AMHaMUYECKOM

pexume, rnybokas  xumwudeckasi obpaboTka,
HanpaBneHHasi XuMmunyeckas obpaboTka,
bonbleobbemHast KUCMnoTHasi obpaboTka,
KOMIIeKCHble XUMUYEcKune 06paboTku).
TexHonormyeckMn pacdeT napameTpoB XMMUYECKON
0bpaboTku.

dusnyeckue MeToApbl. Knaccudpumkaums

CpVI3VI‘-IeCKVIX MeToaoB.

Fmp,pomexaHquCKoe BO3JeNCTBME Ha nnacT.
dunanyeckne OCHOBbl METOO0B rmapomexaHmn4eckoro
BO34ENCTBMS Ha nnacT. AMI'IJ'IVITyD,HO-LlaCTOTHbIe
XapaKkTepuUCcTukun yCTpOVICTB BOJTHOBbIX U BUXPEBbIX

yctponictB.  [lpuHumnel  paboTtel  obopyaoBaHus
30noTHMKkoBoro  Tuna. [pumepbl  obopyaoBaHus
OTeYeCTBEHHbIX n 3apybexHbIx KOMNaHuu
ncnonb3yoLne pOTOp-COMMOBbIE yCTpOWCTBA.
MpuHUMNBLlI paboTbl 060OpPYAOBaHNS BMXPEBOrO TWNa.
KOHCTpyKUuM  3aBuxpuTened U aKyCTUYECKUX
reHepaTopoB Ha OCHoBE aKycTnyeckon
LieHTPOBEXHOW dopcyHKM, pe3oHaTopa

lenbmronbua, addgekra KoaHga v gp. TexHonorus
TMOPOMOHUTOPHOM 0OpaboTKM CKBaXKMHbI HA OCHOBE
rMapoOMOHUTOPOB "M-88 «Mockuty, M-48
«Tepmuty. TexHonorus rMApPOUMMYMNbCHOro
BO3OeNCTBMA Ha ocHoBe obopydoBaHud Tuna
«MynbcoHuk». OnbIT nNpuMeHeHns obopyaoBaHWS
OTeYeCTBEHHOro UM 3apybexHOro npou3BOACTBa.
MpuHuMnbl  paboTbl  HGapouMKNUYECKUX MeTodOoB
BO3gencTeus. VIMNNosnoHHble MeToabl BO3OeNCTBuSA
n npumeHsiemoe  obopyaoBaHue. CospgaHue
rMapaBnnYecknx W rUAPOKUCIOTHBLIX YAapoB Ha
nnact. OnbIT U NPaKTUKa NpUMEHEHUs 0bopyaoBaHUS
M-94 «lepkynec». O6GopygoBaHus ONs CO3gaHUS
UMKMMYECKMX MNEPEMEHHbIX AaBrieHWA Ha npumepe
paboTbl CTPyVHbIX HacocoB. OO6opygoBaHus w
TEXHonormss  BefeHuss paboT Mo Cco3gaHuo
MHOrOKpaTHOW penpeccuu.

OnekTporyapaBnuyeckMe  BO3delcTBME — Ha

nbe3okepamMmyeckumn  manydarenamu.  [pumepsi
06opyaoBaHNA: Nbe30KEPAMUYECKNA M3NydaTeNb U
reHepatop.  TexHonoruss  npumeHenus.  OnbIT
npoBeaeHus paborT. AnekTpornapaenuyeckoe
Bo3dencTene Ha nnact. Puamdeckne npouecchl,
npoTekaroLwmne npu BbINOMHEHUN 3NEKTpopaspsiga B
xugkon cpepe. ObopygooBaHue, npumeHsiemoe AN
nposegeHus  pabor. Yactota wn  amnnuTyga
co3faBaeMbix obopydoBaHveM. TexHonorns m onbiT
NPUMEHEHWS.

Tennosoe Bo3genctene Ha nnact. OCHOBHble
HanpaBreHuss N TeopeTudeckne NpPeacTaBeHnst o
npoueccax, CBsi3aHHbIX C TennoBon 06paboTkomn
HedbTaHoro nnacta. KpuBble  pacnpegeneHus
Temnepartypbl B CTBOJSE CKBaXXMHbI. CTaLnoHapHbIN 1
nepuoanyecknin  nporpeB  Npu3aborHOM  30HbI
rnyOUHHBIMW HarpeBaTenamu. Tennosble MPOLEeCChI

npu HarHeTaHuM  XXUAOKOCTU B CKBaXXVHY.
MapotennoBble 06paboTkM  MNpPU3aboOMHOM  30HbI
nnacra.

KomnnekcHble  U3MKO-XMMUYECKNE  MeTOoabl
BO34EeNCTBUS.

TexHonoruu TEPMOra3oxMmMmn4ecKoro
BO3OENCTBUS. TexHornorus TEPMOKMICIIOTHOTO
BO3J€ENCTBMSA HA OCHOBE KUCIIOTbl 1 MarHus.

CoBwmelleHune TEXHOMNormmn XUMUYECKOMN

06paboTkm MO BO3AENCTBMIO Ha KOMMEKTop C
dhusmyeckMMm MeTogamu BO3LENCTBUS (BOSHOBLIMY,
BMOPALMOHHBIMUW 3MEKTPOrMapaBAM4eCcKMm).
HepeBo npuHATMI peleHnin. Beibop TexHonornm
BO34ENCTBMSA Ha NPr13aborHyo 30HY.
MeTogp! OLIEeHKU TEXHOMOrn4eckomn
3hPEKTMBHOCTU N MPOrHO3MPOBAHNA MEPOMPUATUS:

CTaTUCTUYECKMN aHanus, XapaKTepUCTUKU
BbITECHEHMS, raunc, no KoappuumneHTy
OOHOPOAHOCTY, no CpaBHUTESBHBIM
XapaktepucTukam  6asoBoro K hakTU4ecKoro
nokasarternen paboTbl CKBaXVHBbI.

OkoHOMUYeckas cocTaBnawLwas npuv
peanusauum TexHonormm BO3EeNCTBUSA Ha
nnacTUTOroB.

K MpoaomKUTeNnbLHOCTbL 06y4YeHuUst

MpoJomKUTENBLHOCTL NPOrpaMmMebl 06y4eHUs No
YPOBHSAIM MOArOTOBKW:

Cneunanuct (npoasuHyThIN) - 32 Yaca.

Basosblin — 40 yacos.

HavanbHbIn - 48 yacos.

B CpepHuit 6an TpeHuHra

CpepHuin 6an TpeHuHra no oT3biBam

cnywartenen:

nnacTt. YnbTpasByKOBble MeTOAbl BO3OEWCTBMS.
eHepaTOp®l c MarHUTOCTPUKLMNOHHBIM "
I TENbHOrO '0 OGP,
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KANMUTANbHBIA PEMOHT CKBAXWH

8. «CUCTEMHbIA Noaxo[ K MUHTEHCUDUKALIMN IMTPU3AEOUHON 30HbI CKBAXXUHbI»

E LleneBas ayautopus nporpaMmmbl 00y4eHuns
Kypc npeacrasnseT UHTEpec ans
cneumanucToB reonornyecknx cnyxd, cnyx6 KPC u
MPC, reocunsmkoB u MHXeHepoB no paspaboTke u
3KCMnyaTaumm He@TAHbIX U ra30BbIX MECTOPOXOEHWA.

E MeTtoponorus nporpaMmmbl 06y4yeHuUs

Ons obecneyeHus MaKcuMMarbHOW
adekTMBHOCTM OOy4YeHne npoBoauTCa B Buae
NPO6neMHbIX NEeKUUA, AUCKYCCUIN, KPYITbIX CTOMOB.

B CopepxaHue nporpamMmmbl o6yyeHusA
UcTtopua un Tekyuiee cocTtosiHue HedTSHOM U

rasoBom NPOMBbILLITIEHHOCTH. Knaccudmkaunsa
KOMMNEKTOPOB. MopucTocTs, ee BUAbI.
paHynomeTpunyeckun cocTtaB KOJNEKTOPOB.
Tennoduaunyeckne napameTpbl KONNEKTOpPOB:
aedopmaumsi, NPOYHOCTHbIE CBOWCTBA, YNPYrocTb

FOpHbIX NOpof, TENsoBble CBOMNCTBA, NMOBEPXHOCTHbIE
ABMEHWs HacCbILEHHbIX KONNEeKTopoB.
MpoHuuaemocTb, ee BuAabl. 3akoH [Oapcu. CocTtas u
dusnyeckme ceoncTea HedTH, rasa n Bogbl. PasoBble

anarpammebl OBYXKOMMOHEHTHbIX "
MHOFOKOMMOHEHTHbIX cMmecen. dopmyna [onton.
MNoHsTne COBEPLLEHHOMN CKBaXXWUHbI. Buapl
HecoBepLUeHCTBa CKBaXXMHbI no Lyposy.

3arpssHeHne npm3abonHOM 30HbI CKBaXWUHBbI. [ToHATHE
CKMH - adcpekta. Buabl ckuH-acbdekta. OueHka
BMUAHNA  CKUH-adddpekTa Ha [OeOUT  CKBaXKUHbI.
CuctemHbIn nogxon k obpabotkam [M3C. MeTtoabl
OLIEHKM TEXHOSOrM4yeckomn 3hPEKTUBHOCTH.
Cratuctnyeckuii aHanua u nogbop napameTpoB
TEXHONOrMM 1 CKBaXuHbl. MogenvpoBaHme npoLecca
Bo3gevicTeus Ha MN3C.

[MepBUYHOE N BTOPUYHOE BCKPBITUE C TOYKM
3pEeHUs  ynpaBneHus MNPOAYKTUBHOCTBIO CKBaXKMH.
BrnvsiHne nepBWYHOrO BCKPbLITUSE Ha BbIOOP CXEMbI
3aKaH4MBaHMs. MepBuyHoEe BCKpbITUE Ha
aenpeccun, penpeccuun, pasHoBecuun. Nogxogsiime

06BbEKTHI ans npUMeHeHUs TEXHOMOrK.
MpeumyulecTBa, HeJoCTaTKu. MpumeHsemoe
obopynoBaHue.

BTopnyHoe BCKpbITME W NPOAYKTUBHOCTb
ckBaxuH. [lepdopauma (NpocTpenoyvyHo-B3pbIBHaS,
rmgpaBsnuyeckasd, MexaHudeckad). [ocTouHcTBa,
HegocTaTkn. PapguanbHoe 6ypeHne. BtopudHoe
BCKpbITME Ha  genpeccun.  OpueHTUpoBaHHas
nepdopaums. BTopuyHoe BCKpbITUE
rOPU30OHTaIbHbIX CKBaX)WH. MpoAyKTMBHOCTb

rOPU3OHTAlbHbIX n
CKBaXWH.

(AKTyaﬂbHOCTb NCNOoJ1b30BaHNA TOPU3OHTAJIbHbIX U
HaKINMOHHO-HanpaBJiIeHHbIX CKBaXXWH Npu pa3pa60TKe

HaKINOHHO-HanpaB/1E€HHbIX

MECTOPOXAEHUN HedTH " rasa. AHanusa
NOAXOAAWMX 0ObeKTOB. AHanm3 paboTbl CKBaXWH.
CyuwiecTBytowmne CXeMmbl 3aKaH4MBaHWsI

FTOPU3OHTAlIbHbIX CKBaXXWH. CkBaXuHbl ¢ 6onbLUMMMK

oTxogamu oT BEpTUKanu. CywiecTBytowne
npobrnemMbl M NyTM WX peleHns.). TexHonornu
3aKaH4YMBAHUA U KPEnneHns  MHOro3abomrHbIX
CKBaXWH. Knaccudukauua TAML. (AHanus
POCCUIACKMX " 3apy0exHbIX TEXHOMOInMI
NPUMEHSOLLIMXCS npu CTpouTENbLCTBE "
3aKaH4MBaHUM MHOro3aboMHbIX CKBaXWH.
Moaxopsiwme 00BbeKTbI ans NPUMEHEHMS
TEXHOMOIMMW. LLlecTnypoBHeBas TexHomnorus
Knaccudpukaumm  MHOro3aboMHbIX  CKBaXXMH MO
CNOXHOCTU  coeanHeHns BGokoBOro cTBona cC
OCHOBHbIM). YCTaHOBKa XBOCTOBWKOB. (PasnuyHble
cnocobbl KpenmneHuss U YCTaHOBKM XBOCTOBUKOB,
pacwmpsowmMecs  XBOCTOBMKM,  XBOCTOBUKM  C
3aKONMOHHbLIMMU nakepamu. [ocTtonHcTea,
HeJocTaTKn.) OKOHOMMYECKas cOCTaBnsiollas npwu
BblOOpe CXeMbl 3aKaH4MBaHMS. (BnvsiHne
3KOHOMMUYECKNX N TEXHUYECKMX (DAKTOPOB Ha BbIGOP
pasnn4YHbIX CcXem 3aKaH4YMBaHUS CKBaXMH).
Cneundudeckoe 3akaH4MBaHWe. 3akaH4MBaHWE
coBmeleHHoe ¢ OlN3 u MYH. (3akaH4yvBaHue
BEpTMKanbHbIX U TOPU3OHTanbHbIX CKBaxuH ¢ [PI1.
HanpsixeHHOe cocTosfHME TOopHbIX nopoAd. BnusaHne

HaMpPsPKEHHOTO  COCTOSIHMS  Ha  BbIGOp  Cxembl
3aKaH4MBaHMA.
Xumunyeckne MeToabl BO34ENCTBUS.

dusmdeckne metogbl Bosgencteus. OrpaHudeHue
nputoka BOA, KaK 3GEKTUBHbIA MHCTPYMEHT K
cucteMHomy noaxody no Bo3gencTteuio Ha [M3C.
OnbIT NPMMEHEHWS W TEXHOMOTUW  PEMOHTHO-
M30MAUNOHHBLIX paboT. CocTaBbl, WCMOMb3yeEMble
npv NpOBEAEHMUN PEMOHTHO-U3OMALNOHHBIX paboT.

TexHonorum cbeperatowme COCTOSIHUS
nepcopupoBaHHon MowHoctn [3C. TexHonorus
PEMOHTA KOJIOHH C MOMOLLUB FOPPUPOBAHHBIX
nepekpbiBaTenen, KONOHH — NeTy4exk.
MmapoanHamuyeckme mMeToabl MCCrenoBaHust
CKBaX>WH: WHOVKATOpPHbIE KpuBble, KpuBble
BOCCTaHOBNEHUs gaBneHus. Metogbl 1M annapatypa
ONS CHATUS  UHOMKATOPHbIX KPUMBBLIX W KPUBBIX
BOCCTa@HOBMEHUs1 AaBrnenunsi. MeToabl 0bpaboTku

KpMBOW BOCCTaAHOBIEHUA AaBMNEHUS.
MNopBegeHne wutoroB. BpyyeHuwe ygoctoBepeHun O
NOBbILLIEHNN Banugukaumu.

I MpoAaomKUTeNnbLHOCTbL 06Yy4YeHuUst

MpogomKUTENBbHOCTL MPOrpaMmMbl 06y4eHns no

YPOBHSM NOATOTOBKM:

BasoBbii — 40 yacos.

HavyanbHbIn - 48 4acos.

B CpepHuit 6an TpeHuHra

CpenHuin 6an TpeHuHra no oT3biBam
cnywarenem:
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KANMUTANbHBIA PEMOHT CKBAXWH

9. «[IPOEKTUPOBAHUE CTUMYIISIUNN MATPULIbI NMJTACTA KUCJIOTHBIMW KOMIOIULINAMMU».

B LeneBas ayautopusi nporpaMmmbl o6y4eHus
VHXeHepHO-TeXHUYEeCKUin nepcoHan OypoBbIX,
006bIBAOLLNX U CEPBUCHBIX NPEANPUATUNA.

E MeTtononorus nporpaMmmbl o6y4yeHuUs

[na obecneyeHnss MakcumanbHOM 3deKTUBHOCTH
obyyeHne NpoBOAMTCA B BUAe NPoOneMHbIX NEKUnn,
ANCKyccuii, nabopaTopHbIX NPaKTUKYMOB.

B CopepxaHue nporpamMmmbl o6yyYeHus

CoBpeMeHHble NpeacTaBieHNss O  reosormm
HetpTv U1 rasa. Knaccudukaumss KOMMEKTOPOB.
MwHepanoruyecknin cocTaB KONNEeKTOPOB.

MpoHnyaemocTb, ee Buabl. 3akoH [apcu. CoctaB un
dusunyeckme ceoncTBa HedpTn, raza n Boabl. dPasosble
anarpaMmbl MHOFOKOMMOHEHTHbLIX cMmecen. dopmyna
Hionton. MoHATMe ckuH - adpdekTa. OueHka BNNSHUSA
CKUH-appekTa Ha [ebuT ckBaxMHbl. 3arpasHeHve
Npun3aboHON 30HbI CKBaXKWHbl. BblOOp CKBaXWHbI —
KaHavpata n oLeHka nepcneKkTMBHOCTH
NCMNOMb30BaHWS KMCIIOTHOW 06paboTKn NO ypaBHEHUIO
XyOKUWHca.

MexaHn3M OenCTBUSA KUCHOTHbIX COCTaBOB Ha
kapboHaTHbIn ~ KonnekTop. PakTopbl  YCMELIHOro
npoBedeHus paboT Ha kapboHaTHOM KOMmneKkTope.
Mpumepbl KUCAOTHBIX KOMMO3MLUIA NPUMEHAEMbIX MpU
BO30EWCTBUN Ha KapOOHaTHbIV KOMNMeKTop.

MexaHn3m OencTBMS  KUCMAOT U MPUHUUMbI
KMCMOTHOW 06paboTKM TEepPUreHHbIX KOMIEKTOPOB.
OTanHoCTb MPOBEOEHUS OLEHKN 3arps3HeHus U
Xapaktepa  noBpexaeHuss  nNpu3aboriHOM  30HbI
CKBaXWHbl TeppureHHoro konnekropa. [lpumepsl
KACNOTHBIX KOMMO3ULMA N TEXHONOMMYECKON CXeMbl
06paboTkn npu BO3OENCTBMM HA TEPPUrEHHbIN
KomnnekTop.

Monbop KMCMNOTHbIX KOMNo3numn "
TEXHOMOrMYECKUX CXemM MpoBeAeHUs CTUMynAumMm
CKB&XXWH MOA reonormyeckne ycrioBus NPOAYKTUBHBIX
nnacToB. [lepeBo NPUHATUN peLLeHnn.

Mogudmkaums KUCMOTHbIX KOMMNO3NLMIA.
TpeboBaHusA, npegbsBAsSEMblE K KUCIMOTHbLIM
coctaBaM. PeareHTHasa 6a3a KMCNOTHBIX KOMMO3WULMIA:
OopraHu4yeckue 1 HeopraHU4eckue KUCroTbl, peareHTbl
WHIMOUTOPbI  KOPpPO3WW,  MOBEPXHOCTHO-AKTMBHbIE
BellecTBa, AM3MYNbraTopbl, peareHTbl Ans KOHTPOns
Xenesa, peareHTbl cTabwnusaTopbl FMWH, peareHTbl
MOHU3NTENW  TPEHWs,  WHMMOUTOPbI  BTOPWUYHBIX
OTNoXeHun, 3amegnurenM w T1.4. (Ha npumepe
komnaHun Schlumberger n Chevron — Phillips n onbita

OTEYECTBEHHbIX CEpPBUCHbIX KOMMaHWiA).
CyxOKUCINOTHbIE ~ CMEeCW,  HOBWHKM  KUCMOTHbIX
COCTaBOB.

NaBopaTopHble  WUCCNEAoBaHUS  KUCMOTHbIX
COCTAaBOB Ha OCHOBE CTaHOapTOB  KOMMNaHuu
(coBMECTUMOCTb, OTCYTCTBME Ocafka, CKOpPOCTb
pacTBOpEHNS, CKOPOCTb HerTpanusaumm,

KOPPO3MOHHAA akKTUMBHOCTb COCTaBa, MPOHUNLAEMOCTb,

3MynbrupoBaHue, COBMECTUMOCTb KWUCMNOTHBIN
KOMMO3ULINI c nnacToBbIMU dnongamm
YCTOMYMBOCTE W KPATHOCTb MEHHbIX  KUCIOTHbIX
cuctem). Ob6opypoBaHne  AnNd  UCCReOOBaHWA
YcnoBusi  NPUMEHEHWsT COCTaBOB W OCHOBHbIE
CBOWCTBA KMCNOTHbIX KOMMO3ULMIA.

I'Iop,6op KOMMNOHEHTOB KNCJIOTHOIo CoCTtaBa.

KucnotHble CoCTaBbl ans BbICOKMX
Temnepartyp.

Ob6wwe TpeboBaHus K TexHonornm
npoeegeHns paboTt. TexHonornyeckne npuemsl

KncnoTHon obpaboTkn (KMCMOTHas BaHHa, npocTas
KncnotHas obpaboTka, kucrnoTHaa obpaboTka B
OVHaMU4YecKoM  pexume, rnybokas  KUCHoTHas
obpaboTka, HanpaBneHHas KucnoTHas obpaboTka,
6onbleobbeMHas KMcrnoTHasi obpaboTka,
KOMMIEKCHble  XuMmmyeckme o6paboTtku). Beibop
TEXHOJOrMM BO30ENCTBUSA Ha Npr3aboiHyLo 30HY.

Pelwwenne npobnemsbl pasmelleHune
KACMNOTHOTO COCTaBa B nMracTe - OTKIOHEHMWe
KMCMNOTHBIX KoMnoanumi. CocTaBbl AN OTKITOHEHUS
KMCMNOTHbIX KOMMO3WLWIA.

TexHonornyeckui napameTpoB
KMCMNOTHOWN obpaboTkn. MogenuposaHve
TEXHOMOrMM KNCNOTHOIO BO34ENCTBUSA Ha NnacT.

CoBmelueHune TEeXHONOrMm KMCNOTHOW
00paboTkn no BO3AEWNCTBUMIO Ha KOMMEKTOp C
du3n4ecKMMM MeTogamMm BO34ENCTBUS.

pacyet

MeTogapl OLEHKM TEXHOJIOrMYEeCKON
3P HEKTUBHOCTU U NPOrHO3MPOBAHUS MEPOMPUATUS:
CTaTUCTUYECKNI aHanwms, XapaKTepUCTUKM
BbITECHEHUS, rgnc, no KoadhpmumeHTy
OLHOPOLHOCTH, no CpaBHUTENbHbIM
Xapaktepuctukam  ©a3oBoro u  hakTU4eckoro
nokasaTenen paboTbl CKBAXWUHbI.

CynepBansuHr KMCMOTHbIX obpaboTok

(TexHonormyeckmn u nabopaTopHbI  KOHTPOJb).
lMopseneHwe utoros. BpyyeHwe ynocToBepeHWn o
NoBbILLEHUN KBanumkaumm.

r MpoponmKkUTeNnsLHOCTL 06yYeHUs

MpoaomKuTenbHOCTb NPOrpaMmmMbl 06y4YeHNs No
YPOBHSAM MOArOTOBKMW:

Cneunanuct (npoaBuHyThIN) - 24 Yaca.

BasoBbin — 32 yacos.

HavanbHbin - 40 yacos.

[ CpenHui 6an TpeHuHra
CpegHnn  Gan TpeHMHra no  OT3biBam
cnywartenen:
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KANMUTANbHBIA PEMOHT CKBAXWH

10. «[TPOEKTUPOBAMUE 1 ONTTUMU3ALNSA ON3AUHA PI1 TPU TPU3»

E OcHoBbI 0Gy4eHusA

Kypc obbsAcHAeT MEXANCUUNANHAPHYIO
npupoay rMapaBfMYEcKoro paspbiBa nnacra wu
OXBaTbIBaeT acnekTbl, CBA3aHHble C pa3paboTkon
HedTerasoBbIx MECTOPOXAEHUN, MeXaHWKON
obpa3oBaHus TpeLWWH 1 NpoBeAeHNEM onepauuni Ha
MECTOpOXaeHUU.  TakoW  KOMMJIEKC  SABMsSeTcs
HeoOXoAMMbIM AN MOHMMaHUS  BO3MOXHOCTEW
npoeegeHuss [Pl B nmactax C  pasHbiMU
KOMNNEKTOPCKUMM CBONCTBAMU, HAYMHAA OT MMOTHbIX
ra3oHachbllEeHHbIX KOMMEKTOpoB [0 NpoBeaeHUs
rmgpopaspbliBa nnactoB c BbICOKON
NPOHMLLAEMOCThIO. Kypc paccmartpuBaeT
HeobxoouMble pacy€Tbl TpebyembiX AaHHbIX Mpu
nNNaHMpoBaHUM W NOArOTOBKM NpeaBapuTeNbHbIX
ounsanHos P, ana npoekTnpoBaHus, NpoBeaeHus,
aHanu3a wuccnepoBaHun go Pl n, B KOHEYHOM
utore, ans nony4yeHns OKOHYaTerbHOro
onTumanbHoro agnsanHa MPr1.
B LeneBasa aygutopus nporpaMmmbl o6y4eHus

lMporpamMmma AaHHOro Kypca paccuuTaHa Kak

Ha WHXeHepoB - pas3paboTumMkoB, a TaKke
CneumanncToB MHbIX CneumanbHOCTEN, KOTopble No
poay cBoen OeATenbHOCTH CBS3aHbI
(HenocpeaCTBEHHO MMM KOCBEHHO)  Kak €
NPOEKTUPOBaHMEM n/vinu aHanusom

aphekTMBHOCTM rmgpopaspbiBa NMacToB, Tak M Ha

WH)XEHEPOB, WMELIMX  OMpederieHHbI  OnbIT
BbINOSHEHNA 1 KoHTponsa MPT1.
E MeTtoponorus nporpaMmmbl o6y4yeHUs

Ons obecneyeHus MaKkcumManbHOm

abpekTMBHOCTM 0BOy4eHMe npoBoaMTCA B BUAE
NpoBrneMHbIX NEKUUA, OUCKYCCUIA, KPYrTblX CTOMOB,
paboTbl C NpOrpaMMHbIM 0GecrneveHrem.

E CopgepxaHue nporpammbl oby4eHUs

BeepgeHue. Knaccudpmkauns
TPyOHOU3BIIEKAEMbIX 3anacoB.:

. HedTn NOBbILLEHHOWN BSA3KOCTHU
(6onee 20 mlMa.cek);

. BbICOKOOOBOAHEHHNMM (Bonee 85%)

. C nnactaMy HU3KOW MPOHULAEMOCTU
(1,5 - 2,0 108 mkmZ; 1,0 — 1,5 103 mkm?2; meHee 1,0
103 MKkm?).

O630p CYLLIECTBYHOLLMX TEXHONOrn

NPUMEHSIOLWNXCA ANnst pa3paboTku MeCcTOpOXAeHWUN
C TpydHou3BrekaeMblMu 3anacamu. Mctopudeckoe
passuTue TexHonoruu Pr1.

dusnyeckne ocHoebl [PI1. HanpskeHHoe
COCTOSIHME TOpPHbLIX nopod. PyHaameHTarnbHble
nonoxeHus. [laBneHuve Bbllenexawmnx ropHbIX
nopog w ero BnuaHue. BnuaHwe nnacTtosoro
hasrneHvs. BrivaHWe  TEeKTOHWYECKUX  SBIEHUN.
UcnbiTaHns  Ha  onpederneHne  HanpshxkeHuin.
BnusiHne HanpsXeHHOro COCTOSIHME TOPHbLIX MOPOA
Ha pacnpocTpaHeHue TpeLiMHbl MgpopaspbiBa.

bespasmepHas npoBOAMMOCTb TpELWMHbl. [OnuHa
TPELUNHbI n NPoOBOOVUMOCTb. MexaHnam
obpasoBaHns TpPELWMH W pacyeT ee napameTpoB.
MeTogbl onpegeneHnsi pacnpocTpaHeHNs TPELLMHbI
rmgpopaspbiBa (MUKPOCENCMUKA U HAKITOHOMETPUSI).
TexHonorndeckne ocHoBbl [PI1. Kputepuu
BblOOpa CKBaXXWH U nnactoB Anis nposeaeHus PT1.
WccnepoBaHue ckBaxuH npu nposegeHun [P,
OnpepgeneHne nHTepeanoB obpasoBaHNst TPELLUH U
paboTatowmx TonwmH nnacta. Bugbl 'PIT.
MaTepuanbl. XKugkoctu. [MponnaHT. Bugpl
nponnaHTa M XuWakocTten, nx obnactb NPUMEHEHMS.
MexaHuka cdontonga ana MPI. MNepeHoc nponnaHTa.
TeopeTnyeckne OCHOBbI rpaduka 3aka4ku.
AHanu3 pasneHus rugpopaspbiBa. McnbiTaHma Ha
NPUEMUCTOCTb CO  CTYMeH4YaTbiM  CHWXKEHUEM
3aKayku. AHanua pes3ynbTaTtoB WCNbITAHWA Ha
3akaudky go MPI1. MuHn-I'PI1. F'eomeTpus TpeLUmHbI.

MoTteps xuakoctn. JdodpekTuBHOCTL  hnomaa.
3akpblTne  TpewwuHbl. MOHUTOPUHT ¥ 3amepbl
TpeLLmHbl. MamepeHus.

MpumeHeHne aun3anHa 3aKadkm

MpoekTnpoBaHve rugpopaspbiBa. OCNOXHEHNS Npy
NPOEKTUPOBaHMMN. JBOSIOLMSA Pa3BUTUS TEXHOMOMM
MPr. TP B BepTuKanbHbIX W TOPU3OHTarNbHbIX
ckBaxumHax. dddektnHocTb Pl n TexHonornn ee
nogaepKaHus.

OnbIT npoBeaeHus Pl Ha MecTopoXaeHUsIX.
NayyeHune cuTyaumn c HecTaHOapTHbIMU
ycnosusamn. OusanH n uHtepnpetauma PI1, cneu.
TexHonorum Pl (MHoroctagumHble, KUCMNOTHbIE U
T.4.).

OueHka nokasatenen paboTbl CKBaXWHbI
nocrne MPI.
MpakTnyeckasn YyacThb: MopenupoBaHune

npotiecca Ha nporpaMMHoOM obecneyeHuu.
[NlogoBegeHue UToros.

r MpopomKNTeNsLHOCTL 0GYyYeHUs

MpoaomKuTenbHOCTb NPOrpaMmmMbl 06y4YeHNs No
YPOBHSIM MOATOTOBKM:

Cneunanuct (npoaBuHyThIN) - 24 Yaca.

Basosbiin — 32 yaca.

HavanbHbin - 40 yacos.

[ CpenHui 6an TpeHuHra
CpepHuin 6an TpeHuHra no oT3biBam

cnywartenen:
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KANMUTANbHBIA PEMOHT CKBAXWH

11. « TEXHUKO-TEXHOJIOMYECKUNA KOHTPOJIb HAL I'PI1. ONTUMU3IALNSA ON3AUHA. »

B LleneBas aygutopusa nporpamMmmMmbl o6yuyeHus
Kypc obbsAcHAeT MEXANCUUNANHAPHYIO
npupoay rMapaBfMYEcKoro paspbiBa nnacra wu
OXBaTbIBa€T acnekTbl, CBA3aHHble C pa3paboTkou
HedTerasoBbIx MECTOPOXAEHUN, MeXaHWKON
obpa3oBaHus TpeLWWH 1 NpoBeAeHNEM onepauuni Ha
MECTOpOXaeHUU.  TakoW  KOMMJIEKC  SABMsSeTcs
HeoOXoAMMbIM AN MOHMMaHUS  BO3MOXHOCTEW
npoeegeHuss [Pl B nmactax C  pasHbiMU
KOMNMNEKTOPCKUMM CBOMCTBAMU, HAYMHASA OT MMOTHbIX
ra3oHachbllWEeHHbIX KOMMEKTOPOB A0 npoBeaeHus
rmgpopaspbliBa nnactoB c BbICOKON
NPOHMLLAEMOCThIO. Kypc paccmartpuBaeT
HeobxoouMble pacy€Tbl TpebyembiX AaHHbIX Mpu
nNNaHMpoBaHUM W NOArOTOBKM NpeaBapuTeNbHbIX
ounsanHos P, ana npoekTnpoBaHus, NpoBeAEHUS,
aHanu3a wuccnegoBaHun go Pl u, B KOHEYHOM
utore, ans nony4yeHns OKOHYaTerbHOro
onTumanbHoro agnsanHa MPr1.
B LeneBasa aygutopus nporpaMmmbl o6y4eHus
lMporpamMmma AaHHOro Kypca paccuuTaHa Kak

Ha WHXeHepoB - pas3paboTumMkoB, a TaKke
CneumnanncToB MHbIX CrneunanbHOCTEN, KOTopble No
poay cBoen OeATenbHOCTH CBsI3aHbl
(HenocpeaCTBEHHO MMM KOCBEHHO)  Kak €
NPOEKTUPOBaHMEM n/vinu aHanusom

aphekTMBHOCTM rmgpopaspbiBa NMacToB, Tak M Ha

WH)XEHEPOB, WMELIMX  OMpederieHHbI  OnbIT
BbINOSHEHNA 1 KoHTponsa MPT1.
E MeTtoponorus nporpaMmmbl o6y4yeHUs

Ons obecneyeHus MaKkcumManbHOm

acpdekTMBHOCTN 0Oy4eHWe mnpoBoguTCA B BuAe
NPOBGNEeMHbIX NEKUWUA, JUCKYCCUIA, KPYrbiX CTONOB,
paboTkbl C NporpamMmmMHbIM ob6ecneveHmem.
B CopepxaHue nporpamMmmbl o6yyeHus
BeegeHve. Buabl CTUMYyNAUUM  CKBaXKMH.
dakTopsbl, BrivsiroLme Ha NPOAYKTUBHOCTb
CKBaXuHbI. [pnYnHbI 3arps3HeHnsa nnacra.
dusnyeckne ocHosebl [PI1. HanpskeHHoe
COCTOsIHME TOpHbIX nopod. dyHOamMeHTanbHble
nonoxexusi. [aBneHne Bblenexawmnx rOpHbIX
nopog W ero BnusHuMe. BnuaHue nnacToBoro
paBneHusi. BrnvsHne  TEKTOHWYECKUX  SBMEHUN.
McnbiTaHus Ha  onpedeneHve  HanpshkKeHun.
BrnvsiHMe HanpskeHHOro COCTOSIHME TOPHbIX MOPOA
Ha pacnpocTpaHeHue TpeLMHbl rngpopaspbiea.
bespasmepHass npoBOAMMOCTb TpeLluMHbl. [dnuHa
TPEeLUMHbI n NpPOBOAMMOCTb. MexaHunam
obpas3oBaHMs TpelMH U pacyeT ee napameTpoB.
MeToabl onpeneneHns pacnpocTpaHeHNa TPeLUHbI
rmapopaspbiBa (MUKpPOCENCMUKA N HAKITOHOMETPUS).
TexHonorndeckne ocHoBbl [PI. Kputepuu
BblOOpa CKBaXXMH M nnacToB Ans nposeaeHus PI.
WccnepooBaHue ckBaxkuH npu npoeegeHun [PTI.
OnpepneneHne MHTepBanoB obpasoBaHNs TPELUUH U
paboTarowmx TonwuH nnacta. Bugpl PT1.

MaTepuanel. Xugkoctu. [MponnaHT. Bugpl
nponnaHTa M XuakocTten, nx obnactb NPUMEHEHMS.
MexaHuka cdontonga gna PI. MNepeHoc nponnaHTa.

TeopeTnyeckne OCHOBbI rpaduka 3aka4ku.
AHanus paBneHus rugpopaspbiBa. VcnbiTaHus Ha
NPUEMUCTOCTb  CO  CTyMEeH4YaTbiM  CHWXKEHWEM
3aKauku. AHanuns pes3ynbTaTtoB WCMNbITAHWIA Ha
3akaudky go MPI. MuHn-I'PI1. N'eomeTpus TpeLUmHbI.

Moteps xuagkoctn. JdopekTuBHOCTL  hnomaa.
3akpbiTne TpewmuHbl. MOHUTOPUHT ©  3amepbl
TpewwuHbl. N3mepeHus.

MNpumeHeHne ansanHa 3aKa4vkm

MpoekTnpoBaHue rugpopaspbiBa. OCnoXxHeHus npu
NPOEKTUPOBaHMMN. IBOMIOLMSA Pa3BUTUS TEXHOMOMMMN
MPM. TP B BepTMKambHbIX W TFOPU3OHTarNbHbLIX
ckBaxkuHax. ddpdektnsHocTb Pl 1 TexHonorum ee
nogaep>XxaHus.

PaccmoTtpeHue CyLLleCTBYIOLLIEro
nporpamMmmHoro obecneyeHus Ons MoAenupoBaHus
06pa3oBaHus TPeLLH.

OnbIT npoBeaeHus Pl Ha MecTopoXaeHUsIX.
N3yyeHune cuTyauumn c HecTaHOapTHbIMMW
ycrnosusimn. [usamH n mHTepnpetaumsa Pl1, cneu,.
TexHonorum Pl (MHOroctagumHble, KUCMOTHbIE W
T.4.).

TexHUKO-TEXHOMOrMYECKUA  KOHTPONb  MpK
nposegeHun [Prl. 3Tanbl koHTpons. [lonesHble
COBETHI ans nposeaeHus peanbHoro
MaTepuanbHOro GanaHca. JlabopatopHoe
TectupoBaHue. ObGsa3artenbHble TeCcTbl B MONEBON
nabopatopun. T[lpoBegeHWe TecTa Ha OTKIWK
6neHpgepa. KoHTponb napameTtpoB [Pl Ha
LecTMkaHanbHoM 6nerHgepe. Kakve pucku npuHOCAT
OTKINOHEHUs OT nNporpaMmmbl. OCOGEHHOCTU KOHTPONS
3a KIPrl. WTtpadHble caHKUuMK, «Ka3HUTb Henb3s
NnoMUIIoBaTb»?

NMC nocne 'PI1. 'K n Tepmorpamma. Mpoune
mMeToapl ONarHoCTUKu. MpoBegeHun
nepdopaumnoHHblix pabot ansa MPI1. PaccMmoTpeHne
Bonpoca o nosTopHoMm Pl

OueHka nokasatenen paboTbl CKBaXWHbI
nocne Pr1. lMNMpaktnyeckas 4Yactb: MogenupoBaHue
npovecca Ha nporpaMMHOM obecnedeHuu.

NoaBeneHne UToros.

I OnuTenbHOCTb 06y4YeHuUsA

MpogomKUTENBbHOCTL MPOrpaMmMbl 06y4eHns no
YPOBHSM NOATOTOBKM:

Creuvanuct (NpoaBuHyThIN) - 32 Yaca.

Basosbiin — 40 yaca.

B CpepHuit 6an TpeHuHra

CpenHuin 6an TpeHuHra no oT3biBam

cnywarenem:

° . YACTHOE OEPA3O0BAT!

YYP

I TENbHOrO '0 OGP,

MEXXAYHAPOAHbIA UHCTUTYT NPO®ECCUOHAIIbHOIO OEPA30BAHUSA

IQ eduéation

Poccus, 443001 Camapa yn. ManaktuoHoBckas 157, odh. 608,
Ten. (846) 990-23-86, 989-15-01, 972-45-88, Web: www.inipe.com, E-mail: ceo@inipe.com

"IHWENVEdIUAD'I9109VYd IIIHHOUTIBLO EN-OH LHON 3d 90 LDVIVUUMhVT 103 1®3IH IVHIAMI9GOU I9HUXKVY 8IDO0I9LDO0HAN LA ATOdU
INHIVAVdUA'90dO LN IVLON XIIHLVHOIdVI U XIIHHIINddILVANLOIVdIO BYHLOUDUN'HMKYEND IUHIOID0O UM IVNH AM AL 1

=
©



rNYWEHNE NOCBOEHWUE CKBAXWH,KNCNOTHAA OBPABOTKA TEPPUTEHHBIX U KAPBOHATHbBIX KONNEKTOPOB,YNPABNEHWE

NMPOAYKTWMNBHOCTbHKCKBAXWHbI, MOB bIWUEHWE HE®TEOT AAYN NNACTOB,PEMOHTHO-M3O0NMNAUNOHHDLIE PABOTbIL, CYNEPBAW3 NHT .

N
o

KANMUTANbHBIA PEMOHT CKBAXWH

12. «PEMOHTHO-U3O0JIALNOHHBIE PABOTbI B HE®TAHbIX U TA30BbIX CKBAXUHAX»

E LUenesas aygutopus nporpammbl o6y4eHus

UTP no cneuunanbHoctam «Paspabotka un
akcnnyaTauus HeTSHbIX " rasoBbIX
MeCTOopOXaeHUNy», «eonorms HedTAHbIX N ra3oBbIX
MECTOPOXAeHUNY, « BbypeHne HedTAHbIX U ra3oBbiX
CKBaXXMH».

F LUenb TpeHuHra

lMo3HakoMuUTb cnywarenen ¢ COBPEMEHHbIMU
TexHonormamn PUP 1 nyqywummn npaktukamm no nx
NPUMEHEHMIO

B MeTtogonorus nporpaMmmbl 06y4eHUA

Ons obecneyeHus MakcumMmarbHOM
adpekTuBHOCTM OOyyeHMe npoBoAMTCA B BuAe
NPOGneMHbIX MNeKUnA, ANCKYCCUW, KPYrfbliX CTOMOB,
nposeneHnn nabopaTopHbIX 3aHATMN "
NPaKkTUYEeCKUX 3aHATUN.

B CopepxaHue nporpaMmbl o6y4eHUsA

OcHoBHbIe npobnemsl CBsi3aHHble c
06BOAHEHNEM MPOAYKLUN CKBaKUHbI:
= noBbilLEHME CTOMMOCTW  nepepaboTkm U
yTUNM3aunm nony4eHHom Bogbl Npu Aobbive HedhTw;
= MoBbILEHME Bpega HaHOCMMOIO OKpYyXatoLwen
cpene;
= CHWXeHne AebnTOB CKBaXWH;
- CHUXeHune KoadhpuuneHTa
HedTH.

PeMOHTHO-N30MNALNOHHbIE paboThbl B
CKBa>KUHaX. XapakrepucTuka " NPUYUHbI
NMocTynreHnss BOA M rasa B CKBaXMVHY.
XapaktepucTuku HapyLleHns LeNOCTHOCTM
3KCNIyaTaUMOHHbIX  KOMIOH  BbI3BaHHbIX  reosoro-
TexHnyecknumn cpaktopamu. KP1, KP2 - Bugbl pabot
no  knaccudukaTopy  KanuTanbHbIX  PEMOHTOB
CKBa>KWH.

CoBpemeHHble MeToabl TVIC. Onpepenenue
paboTaloowen TOMNWMHbBI nNnacta W WHTepPBarnos
nepdopauun, TeKyLero BOAOHeTAHOrO "
rasoHeTAHOINO KOHTaKTOB, BblAENEeHne WHTepBaros
nepetokoB nIOKOOB MO CTBOMY CKBaXWHbI U

n3prie4eHuns

3aKOMOHHOMY  npocTpaHcTBy. MeToabl  oueHku
KayecTBa LLEMEHTHOro KaMHs:
*  aKycTM4eckun meTof;
*  yNbTPa3BYKOBOW MeTOS.

WpeHTudukaums NPUYKNH o6BoaHEHUst
CKBaXWH.

MpepynpexaeHve  KOHycoobpasoBaHus U

npuToka BOA B CKBaxuHy. MeToauku onpeaeneHus
KpuTuyeckoro Temna pobeium: no metogy MyckaTa,
no metony Mewnepa u Mapgepa, no metoay Knpuuu n
ap., no metoay Lonb3a.

Buabl LEMEHTHBbIX pacTBOPOB:
HedTELLEMEHTHbIE PACTBOPbLI, MOANMULNPOBAHHbIE

TaMMNOHaXHble CyCneH3nu, NeHOLEMEHTHbIE
pacTBopbl, MMWKPOLIEMEHTBI. Knaccundmkauus
noptnaHguemeHToB no APl n TOCT. TpeboBaHus k
noptnaHguemeHtam no APl n FOCT. CpaBHeHue
meToooB  uccnepgoBaHms no APl un TOCT.
MpoBeneHue nabopaTtopHoro TECTUPOBaHUSA
TaMnoHaXHoro maTtepmana. Metoabl perynvposaHusi
napamMeTpoB LEMEHTHbIX MaTepuanoB. PeareHTHas
6asa Ana moaudumKauMm LEMEHTHOW CyCrneH3uu:
npucagkn YCKOpUTENnW, 3amenniMTenu, MOHU3UTENN
BOOOOTAAQYM, paclmnpuTenu, obneruntenu,
YTSDKENUTENMN, neHoracuTenu, crabunmnsartopsl
NMPOYHOCTK, AUCMEPCAHTbI, peareHTbl Ofs KOHTPOns
Murpauum rasa.

HoBble TexHonorun ans nposegeHus PUP
TaMMOHaXXHbLIMU cocTtaBamu 3apybexxHbIX
KOMMNaHuu:

- HOBble TaMMOHaXHble
LLEMEHTUPOBAHUS CKBaXKUH

- cneumanbHas cuctema Ansd nNpoBefeHus

PWUP, paspaboTtaHHas pAns CKBaXWH C HU3KOW

NPUeMNCTOCTbIO.

Knaccnduvkaumsa  TaMnoHaXHbIX  COCTaBOB
paboTatoLmx No NPoayKTUBHOMY NacTy: NONMMEpbI,
HeopraHmyeckne renmu, cmorn, naTekcos,
KPEMHUNOPraHN4YeCcKNX COeauHEHN 1 T.4.

TaMnoHaXHble cocTaBbl Ha OCHOBe
NONUMEPHBIX MaTepuanoB: Bs3KOYMNpyrne COCTaBbl,
MoandUKaTopbl OTHOCUTESbHBIX MNPOHULAEMOCTEMN,
BogoHabyxatwwme nonumepbl. BYC — obnactb
NpPUMeEHeHNs nonumepoBs aKpunoBoro psga.
MonekynspHble Beca MONMMEPOB U UX 3HAYMMOCTb
npu npoBedeHNUN pPeMOHTHbIX paboT. OCHOBHble
npou3BoaMTENM W AuanasoH MNPOU3BOAMMBIX MO
MOIEKYNSPHBIM Becam NnonIMMepoB.
TexHonornyeckue XapaKTepUCTUKN COCTaBOB.
MpyMepbl NONUMEPOB KOMMaHUI OTEYECTBEHHbLIX U
3apybexHbIX  KOMMaHWN. Buabl cwimBaTenen.
PaspyweHne nonumepoB. BriuaHue ynbTpassyka Ha
cwmBky nonumepos. [pumepbl oGopydoBaHusA Onis

cuctemMmbl On4d

npoussoactea pabot. PesynbTathl nNpoBeAeHUs
TEXHOMOrMYecknx onepaumMm C UCNOsib3oBaHUEM
Baskoynpyrux COCTaBOB. MopaudukaTopsl
OTHOCUTESbHbIX npoHuLaemMocTen - MOIT.
MpuHUUNBI DEencTBus. Mprmepsbl MO
OTeYeCTBEHHbIX " 3apy6exHbIX KOMNaHu.
BopoHabyxatowme nonmmepsl. TexHonoruns

npoBegeHns N30NALUMOHHBIX paboT ¢ Habyxatowumu
nonumepamu. Mpumepbl UCNONb3yeMbIX peareHToB.
TexHonornyeckne pacyeThbl napameTpoB
npurotosnexHus BYC.
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KANMUTANbHBIA PEMOHT CKBAXWH

CocTaBbl Ha OCHOBE CUITMKATOB LLEMOYHbIX
MeTansnos. |/|CI'IOJ'Ib3yeMbIe aKTnBaTopbI.
XapaKTepVICTI/IKVI TaMMNOHaXHbIX COCTaBOB.

TexHonorun npoBeaeHns pador

CoctaBbl Ha OCHOBE CMOM W FaTeKCcoB.
O heKkTNBHOCTb, NPUMEpPBI UCMOMb30BaHUA.

CocTtaBbl Ha OCHOBE KpeMHUNOpraHUYecKnx
coeavHeHun. WX OCHOBHble npeumyLLlecTBa WU
HeJoCTaTKu. O dekTnBHOCTDL TEXHONornm
npoBeaeHusi pabor.

Ob6opyaoBaHue, ncnonb3yemoe
PEMOHTHO-U30MALNOHHBIX paboTax: nakep,
ycTponcTBa ANst  OMCNEprypoBaHusa  fexarbix
TaMMOHAXHbIX MaTepuanoB, KOUNTIOOWHT, nakep —
puTenHep, ctuHrep. Nopsaok n ycnosus paboThbl.

MoarotoBka CKBa>XWHbI K PEMOHTHO-
N30NAUNOHHBLIM paboTtam. TexHONorMm pPEeMOHTHOrO
TaMMoOHUPOBaHMSA MOA AaBfi€HWEM BbIE U HUXE
rmgpopaspbiBa nnacta. Pucku, npeunmyuiectsa w
HeZoCTaTKM TOr0 UMM MHOTO MeToaa.

PeMOHTHO-U30MNALNOHHbIE paboTbl no
CTaHOAPTHOW TEXHOMOrMM U C  UCMONb30BaHUEM
TEXHOMOIMN «CTOM-KONbLIOY.

TexHonorvn npoBefeHns paboT No cocrtaBam
rnyboKo NPOHUKAKOLWMM B NNacT.

MeTtoamkn pacyetoB nogbopa obbema U
peuenTypbl AN PEMOHTHO-U30MSLMOHHbIX paboT.

npu

TexHomorMM ©  ONbIT  MPUMEHEHUS  PEMOHTHO-
N30MAUMOHHBIX paboT.

TexHonoruu, cbeperatowpne COCTOsIHME
nepdopupoBaHHON MOLLHOCTU. TeXHOmorna pemMoHTa
KOJTOHH c NOMOLLbIO ropnpoBaHHbIX
nepekpbiBaTenem, KONOHH-NETYYeK. lMpocmoTp
Bugeodmnbma  «PeMOHT ¢  MCMofb30BaHUEM
ropupoBaHHbIX  NepekpbiBaTeneny. TexHonornu
npoBeaeHns pemoHTa c ncnornb3oBaHem

nakepyoLmnx afeMeHTOB.

YcTaHoBKa LEMEHTHbIX MOCTOB Ha
paBHOBECUUN, C MWCMOMBb30BaHNEM XEITOHKM, TMOKOW
TpyObl. YcnewHbln " HeycneLHbIn MOCT.
TexHonornyeckue pacyeTbl npwm yCTaHOBKe
LIeMEHTHOro MocTa.

PUP B ropu3oHTanbHbIX CKBaXXMHax.
TpeboBaHUsA K GNOKUPYIOLLMM XUAKOCTAM U UX BUAbI.

TexHonornsa nposefeHuns pador.

KoHTponb Hag npoBegeHneM PUP.
JlaGopaTopHbIl  NpakTUKyM MO onpefenieHnto
XapaKTepucTuk TaMMOHaXKHbIX maTepuanos
ncnonb3yembix npu PUP.

TexHnka ©GesonacHocTM BedeHuss  paborT.
Pwucku, ux npegynpexgeHue n ycTpaHeHue.
MonBeneHue NToros.

] MpoaomKUTEeNnbLHOCTbL 06YyYeHUsi

MpogonmKnTenbHOCTL NporpaMmMbl 06yYeHnst no
YPOBHSAIM NMOArOTOBKW:

Cneuuwanuct (NpoABUHYTLIN) - 24 yaca.

Basosblin — 36 yacos.

HavanbHbIn - 48 yacos.

] CpenHui 6an TpeHuHra
CpegHuin 6an TpeHWHra no oT3biBam
cnywartenem:
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KANMUTANbHBIA PEMOHT CKBAXWH

13. «PEMOHTHOE LLEMEHTUPOBAHUE»

E LUenesas aygutopus nporpamMmmMbl 06y4eHUs

UTP no cneumnanbHoctam «PaspaboTka u
akcnnyaTaums HedTAHBIX n ra3oBbIX
MecTopoXXaeHu», «Feonorns HedTSHbIX U ra3oBblX
MecTopoXaeHu», «bypeHne HedTAHbIX U ras3oBbix
CKBaXXUH».

B MeTtogonorus nporpaMmmbl 06y4eHUA

Ons obecneyeHus MaKcMMarbHON
appekTnBHOCTM OOy4eHMe npoBoAUTCA B Buae
NPo6nemMHbIX MNeKunin, AUCKYCCUW, KPYrfblX CTONOB,
npoBedeHUn  nabopaTopHbiX U NPaKTUYECKMX
3aHATUN.

B CopepxaHue nporpammMmbl o6yyeHuUs

Tekywee COCTOSIHNE HedbTAHON
NPOMBbILINIEHHOCTN. XapakTEPUCTUKMA  KOMNSEKTOPOB.
DU3NKO-XMMMYeCcKne cBOWCTBA dnongos.
CoBpeMeHHble mMeToAbl McC. OnpepenexHune
paboTalolwen TONWMHBI nfnacta WM WHTepBanos
nepdopauun, TeKyLero BOAOHETAHOrO "

rasoHeTSHOrO KOHTaKTOB, BblAEerieHne MHTepBanoB
nepeTokoB nIOUOOB MO CTBOMY CKBaXWHbl U

3aKOMOHHOMY  npocTpaHcTBy. MeToabl  oueHku
KayecTBa LLEMEHTHOrO KaMHs:
» CBL-VDL akyctnyeckui metog;
+ USI - ynbTpa3sBykoBon meTtos.
NaeHTudukaums NPUYMH obBoaHeHus
CKBaXuH. [loarotoBka CKBaXWHbl K PEMOHTHO-
N30NALNOHHBIM paboTam.
MpounssoacTeo TaMMOHaXKHbIX

noptnaHauemeHToB. KOMNOHEHTHbIN cocTas. Ctagun
rmgpotaumm nopTtnaHguemeHToB. Knaccudgukaums
noptnaHauemeHToB no APl n TOCT. TpeboBaHusa «
noptnaHguemeHtam no APl u FOCT. CpaBHeHue

meToooB uccnepoBaHuss no APl n  TOCT.
MpoBeneHue nabopaTtopHoro TECTUpPOBaHUSA
TaMIMOHaXHOro Matepuana.

Buabl LLEMEHTHbIX pacTBOpPOB:
HedTeleMeHTHble pacTBOpPbl, MOAMMULNPOBAHHbIE
TaMMnoHa)XHble CYCMEH3nN, NeHoLEeMEHTHbIe
pacTBOpPbI, MUKPOLLEMEHTbI.

MeToap! perynmpoBaHus napameTpoB

LeMeHTHbIX MaTtepuanoB. PeareHtHas 6Gasa Aans

MOAMMUKaLUMN  LLleMEHTHOMW CYCMeH3uUu: npucagku
yckopuTenu, 3ameanuTenu, NOHU3NTENN
BO4OOTAAYM, paclumputenu, obneruntenu,
yTaKenuTenu, neHoracuTenu, cTtabunumsaTopsbl

NPOYHOCTK, OUCMNEPCAHTLI, peareHTbl Afs8 KOHTPOns
MuUrpauum rasa.

HoBble TexHonoruu ans nposeneHus PUP
TaMMOHaXKHbIMU cocTtaBamu 3apybexHbIX
KOMMaHUW:

- HOBble TaMMOHa)XHble
LLEMEHTUPOBAHUS CKBaXWH

- cneumanbHas cuctema ANa MpoBedeHus
PUP, paspaboTaHHas pAans CKBaXwH C HU3KOWN
NPMEMUCTOCTLIO.

TexHonormm pemMoHTHOro TaMMOHMPOBAaHMUS
nog QOaBfEeHMEM Bbile W HWXE ruapopaspbiBa
nnacta. Pucku, npeummyliectBa u HegocTaTkM TOro
M NHOTO MeToaa.

PeMOHTHO-M30MNSALNOHHbIE paboThbl no
CTaHOApPTHOM TEeXHONMOorMM U C  UCMOJNIb30BaHUEM
TEXHOSOMMM  «CTon-KomnbLo». MeToauknm pacyeToB
nogbopa obbema M peuentypbl AN PEMOHTHO-
M30NSLUMOHHBIX paboT.

cuctemMmbl  Onsa

ObopynosaHwe, ncnonb3yemoe npm
PEMOHTHO-U30NALUNOHHbIX pa60Tax: nakep,
yCTpOIZCTBa and oucneprmposaHmna nexarnblX

TaMMNOHaXHbIX MaTepuanos, KOUNTIOOWHr, nakep —
putenHep, ctuHrep. Nopsaok n ycrnosus paboTsbl.

YcTaHoBka LEeMEHTHbIX MOCTOB Ha
paBHOBECUUN, C MWCMOMb30BAHUEM XEITOHKM, TMOKOW
Tpybbl.  YcCnelwHbIn n HeycneLHbIn MOCT.
TexHonornyeckne pacyeThbl npu yCTaHOBKe
LLleMEHTHOro MocTa.

TexHnka ©Ge3onacHocTM BedeHuss paborT.
Pwucku, ux npegynpexgeHue n ycTpaHeHue.
MogBeneHue UToros.

K MpoAoMKUTENBHOCTL NPOrpaMmbl

obyyeHus

MpogomkuTensHOCTL NporpaMmmel 00y4eHUs no
YPOBHSAM NOATOTOBKM:

YpoBeHb crneumanucta - 16 yacos.

YpoBeHb 6a30BLIN — 24 Yaca.

YpoBeHb HavanbHbI — 32 Yaca.

B CpenHui 6an TpeHuHra
CpegHuin 6an TpeHuHra no oT3biBam criyluaTenemn
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KANMUTANbHBIA PEMOHT CKBAXWH

14. «COBPEMEHHbIE TEXHOJIOMNU NMOBbILUEHUS HE®@TEOTOAYU NMPOLYKTUBHbBIX [NJIACTOB»

E LUenesas aygutopus nporpammMbl o6y4eHus

NHxXeHepHO-TeXHUYeCKni nepcoHan
KOMNaHuM no cneuunanbHocTaMm «Paspabotka u
akcnnyaTtauus HeTSHbIX n rasoBblX

MeCTOPOXAEHWUN», «[€0nornsa HedTAHbLIX U ra3oBbIX
MECTOPOXAeHUIN», «BypeHne HedTAHBLIX 1 ra3oBbIX
CKB@XKUHY.

E MeTtogonorus nporpaMmmbl 06y4eHUA

Ons obecneyveHus MaKcuManbHOWM
acppekTnBHOCTM O6yYeHMe npoBoaUTCA B BuAe
NPo6reMHbIX NeKUniA, ANCKYCCUI, KPYTTbIX CTOMOB.

B CopepxaHue nporpamMmmbl o6yyeHunsA
WcTopus pasBuTUA N  coBpemMeHHoe
coctosiHMe HedTenobbium. BTopuyHble MeTOabI
noBbileHns HedTeoTgauM nnacrta. TpeTuyHble
MeToAbl NOBbIWEHUSA HedhTeoTAaum nnacra.
TexHonoruu, nosblwawwme KoadpPULNEHT
BbITECHEHUA: npumMeHeHne  pacteopoB [1AB,
MULIENNSIPHBIX PacTBOPOB U UX Mogudmkauni,
3akayka B nnacTt pactBoputenen (6eH3uHa, rasos
Bbicokoro pfasnenHusi, CO? u pgp.) TexHonoruwm,
nosbiwatowme koadpduumeHt oxsata: CI1C, BYC,
3MYMbCUOHHbIE CUCTEMBI U T.4.

dunsnyeckne MeTodbl BO3AENCTBUS Ha nnacT
c uensto NoBbILLIEHMNSA HedpTeoTAaun "
NHTEeHcudmkaumm gobblum HedTU. MOPOBONHOBLIE
TeXHonormu. MeToap! 3NEKTPOAKYCTUYECKOro

Bo3aenctend. MeToanKn OLEHKM TEXHOMNOrMYEeCKon
acpdpektmBHocTM MHI.

MoBbilweHne HedTeoTAauM nnacra npu
NMOMOLLM  TFOPM3OHTANbHbIX U pas3BEeTBNEHHO-
rOpU3OHTanbHbIX CKBaXuH. WcTtopusa passutus

TEXHONIOTMM CTPOMTENbCTBA W MPOEKTUPOBAHUSA
rOpPM30OHTarbHbIX CKBaXXUH B Poccun 1 3a pyGexom.
O6GOCHOBaHHOCTb MPUMEHEHNST  FOPU3OHTAsbHbIX
CKBaXMH Mpu paspaboTke HedTAHbIX U rasoBbIX

MECTOPOXAEHUN. CyuwecTBytoLime
rmapoaMHammuyeckoe n amnmpuyeckme
3aBMCMMOCTM  ONSl  TOPWU3OHTalbHbIX  CKBaXWH.
AHM30TpONUS NPOAYKTUBHBIX nnacros.

["OpM30OHTanNbHbIE CKBAXXMHbI KAk METOZ, MOBbLILLEHUSA
HedTeoTAaum nnacTtoB. [1poekTHble u akTuyeckne
npounn  ropu3oHTasbHbIX W HaKIOHHO-
HarnpaBneHHbIX CKBaXXMH. leonesnyeckas
cocTaBnsilowas npu paspaboTke MeCcTopOXAeHWN
HedTU 1 rasa ropusoHTanbHbIMU U Pa3BETBIEHHO-
rOPU30OHTanbHbIMU CKBaXXMHaMU. OBOCHOBaHHOCTb
BblOOpa 1 NpmBsi3Ka k eguHoON HedTAHONM KapTe.
AHanu3 npuMeHseMbIX METOAOB MOBbILLIEHMS
HepteoTmaum B Poccum wu  3a  pybexom.
CynepBan3uHr M KOHTPOMb Hag TEXHOMOorusamMu
MHM.
MoaBegeHue
CBUAETENbCTB.

NTOroB. Bpyuenne

] MpoaomKUTENLHOCTL NPOrpaMmbl
obyyeHus

MpoJomKUTENBLHOCTL NPOrpaMMbl 0By4eHNs No
YPOBHSAIM MOArOTOBKW:

Cneuvanuct (NpoABuMHYTLIN) - 16 vaca.

BasoBbIn — 24 yaca.

HavanbHbin - 32 yaca.

[ CpeaHuit 6an TpeHUHra
CpenHun 6an TpeHWHra no oT3biBaM crylatenen
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KANMUTANbHBIA PEMOHT CKBAXWH

15. «[IPOCTPEJIOYHO-B3PbIBHbIE PAGOTbI U TMQPOANHAMUYECKUE UCCIIEQOBAHUSA CKBAXXUH
PU KPC»

E LUenesas aygutopus nporpamMmmMbl 06y4eHUs

Kypc npeacraBnsaet NHTEpec ans
crneumanucToB reomnormyecknx cnyxb, cnyxo KPC n
MPC, reoduankoB ” WHXEHEpPOB MO pa3paboTke
MECTOPOXAEHUI.

E MeTtogonorusa nporpaMmmbl 06y4eHUA

Ons obecneyeHus MakcumarbHOMm
appekTnBHOCTM OOy4eHMe npoBoAUTCA B Buae
NPo6nemMHbIX MNeKUnin, AUCKYCCUW, KPYriblX CTONOB,
NpoOBEeAEHUN MPAaKTUYECKUX 3aHATUN.

B CopepxaHue nporpamMmmbl o6yyeHus
Xapaktep noBpexaeHuss npu3aborHON 30HbI
npu BCKpbITMK, Nepdopaunn, KanutanbHOM PEMOHTE

ckBaxuH. TeopeTuyeckme OCHOBbI W obractb
NPUMEHeHNs1  METOdOB  BTOPUYHOIO  BCKPbLITHS.
MpocTpenoyHo-B3pbIBHbIE paboTbl: nynesas,
TopnegHasi, KymynaTuBHas nepdopaunn. [pyrue

BUAbI nepcopauum. TeXHONorm4eckne XUaKocTm Ans
BTOPUYHOIO BCKPbITWS nnacTta. BropuyHoe BCkpbITUE
nnacta Ha pgenpeccun. OcoBGEHHOCTM BTOPUYHOIO
BCKPbITUS B HaKMOHHO-HaNPaBMNeHHbIX "
FOPU30OHTAaSbHBIX CKBaXXMWH.

AHanus KapoTaXHbIX AaHHbIX MPU peLleHnm
3afjay:  onpefeneHne  MHTEpPBaNoB  MNpUTOKa
XMOKOCTW,  BbIOENEHWe WHTEepBaroB MNEpPETOKOB
KMOKOCTU 3a KOMOHHOW, OrnpefenieHne kayectsa

uemeHTupoBaHmns. OLeHKa TEXHUYECKOro COCTOSIHUS
obcagHbIX KOMOHH npu nepdopauuun.

CoBpeMeHHble rmgpognHammnyeckme
nccnenoBaHNs CKBaxuH. iccnegoBaHne ¢ NoOMOLLbHO
ucnblTatenen nnactoB. [lpuHumn gencteus  u
NpPUMEHEHNEe OCHOBHbIX pe3ynbTaToB. 3akoH [apcw,
ypaBHeHWe Nbe30NpoOBOAHOCTH, paguyc
uccnegoBaHns, metoabl aHanmsa [TONC  Ananus
OaHHbIX 1 MmeTogoB wHTepnpeTaumm KB[I. Beibop
ONTMMarnbHON TEXHOJIOrMYECKOW CXEMbl MPU CHATUMK
KBA. CknH-achbpekT. NoaseaeHmne ntoros.

[ MpoJomMKNTENbHOCTL NPOrpaMmbl
o6yueHus

MpogomknTenbHOCTL NporpaMmbl 00y4eHUs No
YPOBHSIM NOArOTOBKM:

Cneuvanuct (NpoaBuHYTLIN) - 16 Yaca.

BbasoBbii — 24 vaca.

HauanbHbili - 32 yaca.

[ CpepHui 6an TpeHUHra

CpegHuin 6an TpeHuHra no oT3biBaM criylatenemn

16. «MCIMOJIb3OBAHUE IMTAKEPOB U MNAKEPHbIX KOMITOHOBOK B NMPOLIECCAX JObbI4YYN U PEMOHTA
CKBAXXUH».

B LleneBas ayauTtopus nporpaMmmbl 06y4eHuns
leonorn, wHxeHepbl no pa3paboTke wu

pobblye, a Takke CMeunanucToB BOBMIEYEHHbIX B

npouecc aHanu3a 9h@EKTUBHOCTU MpoBeAEeHUs

reonoro - TEXHUYECKNX MepONPUATUNA,

nnaHMpoBaHnM NPOBEAEHNN TEXHOOTUN.

E MeTtogonorus nporpaMmbl o6y4eHUsA

Ons obecneyveHus MaKCUMarnbHOMN
acpbekTBHOCTM 0Oy4eHMe npoBOAUTCA B Buge
NPOGNEeMHbIX MeKUUA, AWUCKYCCUW, NPaKTUYECKMX
3aHATUMN.

B CopepxaHue nporpaMmbl o6y4eHUA

TexHonornyeckue 0COGEHHOCTM
NCNONb30BaHUS nakepHbIX KOMMOHOBOK npwm

KanntaribHOM pPEeMOHTE CKBaXXWH U Aobblun He(le/I n
rasa.
Tunbl nakepoB, WUCMNOJIb3yeMbIX MNpn nobblye,

TUMbl CepBMUCHbIX NakepoB. [lpoueaypbl crycka,

nocagku, nposepku. AHanus u
OLeHKa NakepoB pasnuyHbIX upm.
Makepbl 1 akceccyapsbl. TexHonornyeckme pacyeThbl
yCTaHOBKW nakepa u sikops lNoaseneHne UToros.
BpyueHwue cBugeTtenscTs.

CpaBHUTEJIbHaH

E [lpoaonxuTenbHOCTb NPOrpamMmmbl 06yYeHUs
MpogomKUTENbHOCTL NPOrpaMmMbl 06y4eHns no
YPOBHSAIM NMOArOTOBKW:
Cneuvanuct (MpoABUHYTLIN) - 8 YacoB.
Basosbiin — 16 yacos.
HavanbHbin - 20 yaca.
B CpepHuit 6an TpeHuHra

CpepnHun 6an TpeHuHra no oT3biBaM cryllatenen
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KANMUTANbHBIA PEMOHT CKBAXWH

17. «JIOBUJIbHO-ABAPUUHBIE PABEOTbI B OBCAXEHHOW CKBAXWHE M OTKPbITOM CTBOIJIE».

F LleneBas aygutopusa nporpamMmbl o6yyeHUs

Feonorm, NHXEHepbl - TexHonorun no
KanutarnbHOMY PEMOHTY CKBaXXWUH, aBapMVlele
MacTepa, cynepaansepbi.

E MeTtoponorus nporpaMmmbl o6y4yeHus

Onsa obecneyeHus MaKkcumMmanbHOm
acpekTnBHOCTM 0Oy4eHMe npoBoOAUTCA B Buae
NPOOMNEMHbIX NEKUUA, OUCKYCCUA, MNPaKTUYECKMX
3aHATUA Ha HaTypHbIX obpasuax, 3KCKypcuih Ha
npegnpusTue.

B CopepxaHue nporpammbl o6yyeHuUsA
BcTynutenbHble  KOMMeEHTapum. pynnbl
aBapui. MpyYnHBI  BO3HWKHOBEHWUS  aBapuii.
OKOHOMMYECKME acnekTbl NMKBMAALUUW aBapuu Ha
ckBaxkvHe. OcHOBHble npaBuna nNpoBeAeHus
noBunbHbIX paboT. [NpeanyckoBble KOHepeHuum
nepea Havanom nposegeHuns paboT. MNnaHvposaHue
paboTtbl. M3BnedeHune Tpyod CeoboaHas Touka
KOMNOHHbI, onpeaerneHne cBO6OAHOM TOUKM, KapoTax.
OTBYHYMBaHWE/pa3geneHne  KomnoHHel. OTBOpPOT.
Xummnyeckun Tpybopes. KymynaTtueHbin Tpybopes.
MnasmeHHbIN Tpybopes. BHYyTpeHHWI MexaHn4eckni
Tpybopes. PaguanbHbin pesak. PasbeguHaowmn
B3pbIB. PasbypuBatens. PacyeTsl.
CraHgapTHbIv Habop
WMHCTPyMeHTa npu  obpbiBe
BBVHYMBaIOLLMIACA nepeBOAHUK; oBepLloT
(HapyxHbln  noBuUTenb); TPyOONOBKAa;  KOMOKOJT;
METYMK, WMHCTPYMEHT C (PUKLUMOHHBIM 3aXBaTOM.
AmMepukaHckas  Knaccuduvkaums  MHCTPYMeEHTa.
BbIGoOp 1 paHXMpOBaHWe MHCTPYMEHTA.

-

NOBUNBHOTO
KOMOHHbI  TpYO:

Habop uWHCTpymMeHTa Ans yganeHus Menkux
npeameToB C 3ab0s  CKBaXWHbl:  MarHWUTHbIN
NOBUTENb, TNOPABMAMYECKUA NaAyK, WHCTPYMEHT
KONMOHKOBOroO TWna, nayk MexaHW4Yeckuin, Kpokoawn,
WHCTPYMEHT C MPOBOSIOYHbIM noBuTenem. brnok —
CcXeMa BbINosfHeHust pabor.

O6GopynoBaHne [fns  JNOBMU  KaHaToB U
kabens. BcnomoratenbHoe obopyaoBaHue.

WMcnonb3oBaHue cneymnanbHbiX  aBapURHbIX
KOMMOHOBOK: MEXaHWYECKUIA U TUOPaABIINYECKUIA ACHI
unun Gypoeon 4dc; YBT, JIBT, yckoputenb scca.

komnaHum 3AO0
Bbysynyke, HuwkHeBapToBCke, HedTetoraHcke.

lMporpamMmma  NPUMEHEHWUsT  NOBWUIMbHbLIX  SACOB.
KoHTponb 1 peBnsns obopyaoBaHums.

dpesepoBaHue. Konbuesown, TOpLEBON,
KOHWYECKMA  MNUNOTHLIA, CTapToBbi, 6G04kOBOM
dpesepbl. BoopyxeHue dpesepyroLLero
WHCTPYMEHTa, (OPMMPOBaHUE PEXYLLEN 4YacTw.
MapameTpbl paboTbl pesepyroLlero NHCTPYMEHTA.
HoBuWHKM cbpesepoBaHus.

OwMbIBOYHbIE Onepauun: OMbIBOYHas Tpyba;
WHCTPYMEHT AONS M3BMEeYEeHMs Lunama; napameTpbl
nposeaeHus pabor.

O6opynosaHne ana obcnepoBaHusa 3a6os U

cTBOINa CKBaXWHbI: neyaTtb TOpuUeBas, neyvyaTtb
KOHUN4YecKad, 60KOBaF| rmapaBiinyeckada neyaTb;
BManoobcnegoBaHue.

CueHapun noBUIbHbIX pPaboT B OTKPbITOM
cTBone: paspbie Tpyd (pasbeanHeHwe); npuxseaTbl;
noBunbHble paboTbl MHCTPyMEHTa Ha kabene wu
KaHaTe; noBumnbHble  paboTbl B KaBepHax.
JloBunbHble paboTbl B 06CaXeHHOM CTBoOIE.

MHCTpyMEeHT Ana  mcnpaBneHus
KOMOHHbI: onpaBka; onpaBoYHoEe
rpyweBuaHbI panbep.

O6opynoBaHve AN BOCCTaHOBIIEHWUSI KOMOHH.
MpodunbHble nepekpbiBaTENMN.

MoaBenexue NTOrOB.
CBUAOETENbLCTB
E [MpoaonmxuTenbHOCTb NPOrpaMmmMbl 0GyYeHUs

MpoaomKUTEeNbHOCTL NPOrpaMmMbl 06y4YeHNst No
YPOBHSIM NMOArOTOBKU:

Cneuvanuct (NpoABUHYTLIN) - 24 yaca.

Basosbin — 32 yaca.

HavanbHbin - 40 yacos.

E OKCcKypcumu Ha npeanpuaTys

CMATUA
00N0TO;

Bpy4yeHune

MpenycMoTpeHbl 3KCKYpCUM Ha noapasaeneHust
«CnbTpenaCepsuc» B Camape,

B CpepHuit 6an TpeHuHra

CpepnHun 6an TpeHuHra no oT3biBaM crylaTenen
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KANMUTANbHBIA PEMOHT CKBAXWH

18. «[TIPUMEHEHUE KOJITIOBUHI OBOW TEXHOJIO N B KAITUTAJIbHOM PEMOHTE. O6OPYJOBAHMUE
N UHCTPYMEHT».

B LeneBas ayautopusi nporpaMmmbl o6y4eHus
"eonoru, nHxxeHepbl — TEXHOMNOrM No 6ypeHuto
N KanuTanbHOMY PEMOHTY CKBaXXWH, CyrnepBan3epsl.

E MeTtoponorus nporpaMmmbl o6y4yeHus

Ons obecneyeHuns MaKkcumManbHOm
acpbekTnBHOCTM 0Oy4eHMe npoBoAUTCA B Buae
NPOoGNeMHbIX NEKUNA, ANCKYCCUM.

B CopepxaHue nporpammbl o6yyeHusA
OcHoBHble npeumyllecTBa obopyaoBaHus ¢
NCNONb30BaHNEM KONMOHH rmMbkmx Tpyd u obnactb
ero NPUMEHEHNS. OcHoBHble NPUHUMNEI
KOHCTpyMpOBaHuA  arperatoB. TpeboBaHus K
KOHCTpyKUMM  arperata.  YHudwukauuss  y3rnos
arperaTos.
YcTpoiicTBo arperatoB Aans paboTbl C KOMOHHOM
rmbkmnx  Tpyb. OcCHOBHble  TUMbl  KOMMOHOBOK
arperaTos. Yanbl, obecneunBatoLme
TPaAHCNOPTUPOBAHUE KOJTOHHbI TMOKUX Tpyb. Y3nbl
ONS  XpaHeHus KOMOHHbI Mbkux Tpy6. Cucrema
ynpaBsreHnst arperaTom.

OcHOBHbIE Yy3Mbl arperatoB, WX pacyeT u
KOHCTpynpoBaHue. TpaHcnopTep KOMOHHbI MMBKMX
Tpyo (nHxekTOp). bapabaH (nebepka).
Tpyboyknaguuk. MpuBogd. KomoHHa rubkmx Tpyod.
MupoBOI ONbIT NPUMEHEHWA KOJMOHH rMbkux Tpyo.
MaTepvanbl, nNpuUMeHsAeMble [N U3rOTOBMEHUS
KOMOHHbI.  TEXHONMOrnsi N3roTOBIEHUSA  KOJIOHHBI.
MexaHuam paspylleHus rmbkux Tpyd M OCHOBHbIE
pesynbTaTbl UX aKkcnnyataumu. [yTM NOBbILEHUS
HaZEXHOCTW KONMOHHbI FTMBKNX Tpy6. XapakTepucTuka
rmbkux Tpy6.

BypoBble paboTbl C UCNOMbL30BaAHWEM KOMOHHbI
rmbkux Tpyb. [lokasaHua Kk npumeHeHuo [T
OcobeHHocTM  npoBedeHuss  BypoBbix — paboT.
O6opynoBaHue, npumeHsemoe Aand  OypeHus.
BypoBble  ycTaHoBkM. OcobGeHHOCTM  pacyeTa
napameTpoB KOMOHHbI TMOKMX Tpy® mpu GypeHuw.
OcobeHHocTM paboTbl KONMOHHBI TMOKUX Tpy6. Beibop
rOPU3OHTarIbHOIo npodguns MHorosabowHom
CKB2XWHbl C pa3BeTBMIEHNEM B MPOOYKTUBHOM
ropnsoHTe. bypeHune Ha penpeccun. KoHCTpyKuus
MHOro3aborHOM CKBaXWHbl Mpu  OypeHuM Ha
genpeccun ¢ npumeHeHnem 'T. Pexum 6ypeHuns u
KHBK. KoHTponb gaBneHus, BbIHOC LWinama, aHanms
umpkynsumm. TexHonorms paboT BCKpbITUSA nnacta
He genpeccun ¢ npumeHenwem [T. AnnapaTypHo-

nporpaMmmHbIin komnnekc. OueHka nagepxek Ha [T.
Obwume TpeboBaHus k npoektam 6GypoBbix paboT.
lMnaHnpoBaHue CKBaXXMH npuv NPYMEHEHNM
KonTioOuHroBon TexHonorun. bypoBblie pacTBOpbI
npyv BegeHun paboT C MCMOMb30BaHWEM KOMOHHBbI
rmbknx Tpyd. KPC ¢ npMmeHeHMeM KonTioOUHIOBOW
TexHonormm. OumcTka 3abod  IKcnyaTalMOHHbIX
CKBaXXMH ¢ nomowbio ['T. mgpasnnyecknn pacyet
mbknx Tpyd nNpuM NPOMbIBKE MecyaHbIX NpPobok
TexHonorns yganeHns napadguHOBLIX MNPOBOK U
acdanbToOCONMEBLIX OTNOXEHWUA € nomouwpbio [T,
YpnaneHve ruagpatHelix npobok u pactenneHve
CKBaXMH C nomolibto [T. TexHonorms ycTaHOBKU
LIEMEHTHbIX MOCTOB C nomouwbio [T. YpaneHue
XMOKOCTU M3 ra30BblX CKBaXWMH C nomoubto [T.
Ppe3epoBOYHbIE U MOBUIBbHbIE PaboThl B CKBaXWHE
¢ nomoubto I'T. MpopaboTka 1 paclinmpeHne cTeona
CkBaXMHbl € nomowpto [T. CenektuBHoe
BO34encTBMe Ha nnact ¢ nomouwbio [T. TexHonorms
npoBeAeHNa BOOOU3ONALMOHHBLIX paboT B CKBaXMHE
¢ nomowbto [T. WHTEeHcudukauma nputoka wu
obpabotka M3l ¢ nomowpto I'T. TexHonorus NPl ¢
nomoubio I'T.

K MpoAoMmKUTENBHOCTL NPOrpaMmbl
obyyeHus

MpooomKUTENBLHOCTL NPOrpaMmMbl 06y4eHUs Nno
YPOBHSAIM MOArOTOBKMW:

YpoBeHb 6a30BbIN — 20 Yacos.

YpoBeHb HavanbHbI — 24 Yaca.

[ CpeaHuit 6an TpeHUHra

CpegHuin 6an TpeHuHra no oT3biBaMm criylatenemn
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KANMUTANbHBIA PEMOHT CKBAXWH

19. « COBPEMEHHbBIE TEXHOJIO MU 3APE3KU BOKOBbIX CTBOJIOB».

B LeneBas ayautopusi nporpaMmmbl o6y4eHus

NHxeHepHO-TexHMYecknin nepcoHan 6ypoBbix
npeanpuaTMn 1 ynpaefeHUn no KanuTanbHOMY
PEMOHTY CKBaXXMH.

E MeTtoponorus nporpaMmmbl o6y4yeHus

Ons obecneyeHus MaKCuMarbHOW
apdekTMBHOCTN OOyYeHne npoBOaUTCA B Buge
NpoOMNeMHbIX NEeKUMA, ANCKYCCUIA, ISKCKYPCUM Ha
npeanpuaTus.

B CopepxaHue nporpammbl o6yyeHusA

NcTopus pas3BUTKSA TEXHOOrM
CTPOUTENbLCTBA U MPOEKTMPOBaHUS  BOKOBbLIX
CTBOJIOB M MHOTOCTBOJIbHbIX CKBaXXWH B Poccum 1 3a
pybexxoMm. OBOCHOBAaHHOCTb MPUMEHEHUST BOKOBbLIX
CTBOMOB Mpu pa3paboTke HedTSHbIX U Ta3oBbIX
mMecTopoxaeHun. Llenn un 3agaum cTpouTenbcTea
GokoBbIX CTBOMOB. 'eogeanyeckas cocTaBnsoLas
npn OypeHun BC. O6ocHoBaHHOCTbL Bblbopa w
npuBsiaka K eanHon HedTSHOW KapTe npu GypeHun
BC. Bo3mOXHble CxeMbl 3akaH4MBaHMs OOKOBbIX
ctBonoB. Knaccudmkauma TAML. [NnaHupoBaHue

HanpaBJieHHbIX n FOPU3OHTanbHbIX ©0oKOBbIX
CTBOJIOB.
COBpeMeHHaﬂ TEXHUKa n TexXHonormna

cTpouTenbCcTBa OOKOBbIX CTBOJSIOB.
OypeHun ©GokoBbIX CTBOJIOB. WX

Asapum nipu
NPUYMHBI U

nukeuaauma. TexHonoruyeckme
NPOEKTNPOBAHMM B60oKOBbIX CTBOJIOB.
MmapoanHamunyeckme npoueccel B npu3abonHom
30HE CKBaXWHbl M COBEPLLUEHCTBOBaHWE npoLecca
oumcTkn 3abosi. BekpbiTve nnacta Ha genpeccuu C
NPYMEHEHNEM KOMNTIOONHIOBbIX YCTaHOBOK.
OCHOBbI pacyeToOB TEXHOMOrMYECKUX MapamMeTpoB
OypeHuns BOKOBbLIX CTBOJIOB.

TexHonornst KpenneHns CKBaXKUH ¢ BOKOBBLIMU
ctBonamu. lNoaeseneHne utoros. BpyyeHune
CBUAETENbCTB.

pUcku npu

K MpopomknTenbHOCTbL NporpaMmmbl
o6yuyeHus

MpogomKnTenbHOCTL NporpaMmMbl 06y4eHns no
YPOBHSAM NOArOTOBKM:

YpoBeHb crneumanucta - 24 yaca.

YpoBeHb 6a30BLIN — 32 Yyaca

YpoBeHb HavanbHbl - 40 yacos.

] CpepnHui 6an TpeHUHra

CpegHuin 6an TpeHuHra no oT3biBaM criylatenemn
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KANMUTANbHBIA PEMOHT CKBAXWH

20. «F'ngPOANHAMUNYECKUE UCCIIEQOBAHUS CKBAXXUH. BE3OIMNACHOCTb P BEOEHUU PABOT».

B LeneBasa aygutopusi nporpaMmmbl o6y4yeHus

PykoBoantenn u WHXEHEPHO-TEXHUYECKNE
paboTHMKK cryxb, LexoB u oTAenoB OobbiBaOLWMX
npeanpuaTui, Hay4HO-MCCcnegoBaTenbCKUX
WHCTUTYTOB 3aHMMalLmMecss Bonpocamu [obbiuu,
pa3paboTkm W  IKChnyaTaumm MeCTOPOXOEHUN,
rMapoaNHaAMUYECKMMUN  NCCNEAOBAHUSMN  CKBaXXWH,
MHTeHcudmrKaumen oodbIun.

E MeTtoponorus nporpaMmmbl o6yyeHus

Ons obecneyeHus MaKkcumarnbHOm
acpbekTnBHOCTM 0Oy4eHMe npoBoAUTCA B Buae
NPOOGNeMHbIX NEeKUUn, OUCKYCCUA, MNpPaKTUYECKMX
3aHATUN, O3HaKOMIIEeHUS CO  cneumarnbHbIM
nporpaMmmHbiM  obecneyeHnem, Ha  KOTOpbIX
npoucxogut obcyxaeHne npobrnem u BOMPOCOB,
BblHECEHME peLleHMit B rpynne, BbINOSIHEHUE
npakTUdecknx 3agaHuin B KOMaHaax.

E CopgepxaHue nporpammbl obyYeHUs

OcHoBHble UenuM u obnactm npUMeHeHUst
rMAPOAVNHAMUYECKUX UCCIEAOBAHMI CKBaXWH. Tunbl
n suabl [OUNC. Ob6opyaoBaHue, Ucnosb3yeMoe npu
nuccrnegoBaHusix. llocnegoBaTtenbHOCTb  BeAeHUs
paborT.

CxumaemocTb nnacra. YpaBHeHue
NbE€30MNPOBOAHOCTU. PeXumbl TEYEHUS U CTPYKTYPbI
notokoB. Pexumbl nputokoB. COBEPLUEHCTBO
CkBaXXvH. MeTogonorusa NOHATUS CKUH — adpdpekTa n
ero 0606LeHHasa KoHUenuus.

Tunbl M NPUYUHBI MOBPEXAEHUA nracTa.
BnusHne ckmH — cbaktopa Ha [ebUT CKBaXKMHbI.
FeomeTpumyeckmin ckuH — cpaktop. CKMH — dhakTop 1
pgononHutenbHoe nageHue gasnexHust B M3[1. CkuH
— chaktop n ceomnctea 31, achdekTuBHbIN pagnyc

CKBaXWHbl, MWHUManbHbIA CKMH —  dhakTop.
dakTuyeckun 1 nNoTeHUManbHbIn  KO3IMPULNEHTDI
NPOAYKTUBHOCTH.

Mogenu ckBaxuH. BepTukarnbHble CKBaXXWHbI,
CKUH-pakTop, TpeLnHbI PN c
KOHEYHOW/6eCKOHEeYHOM NPOBOAUMOCTbHO,
YacTUYHOE BCKpbITME Mfacta, rOpU3OHTarbHbIE
CKBaXWHbI.

Mogenu nnacra XapaKTepucTumku

OAHOPOAHLIX M HEOAHOPOAHLIX MoAenen, BkMo4as
20, 2K 1 KOMNO3UTHbIE

Mopgenn rpavny  EguHuyHas  rpaHuua,
nepecekawwmecs U1 napannesnbHble  paHuUbl,
3aMKHYTblE cuCTeMbl. PaccmartpuBatoTca TUMUYHbIE
ownbKn,  BCTpevawlmecs Npu  OAMarHocTuke
BNUSHUS  TPpaHWW, C  WNMCTpaumMen  BRMSHUSA
Cynepnosnuum n npoaoIPKUTENBHOCTU OOObIMM Ha
aHanms

[aHHble, ncnonb3yemble Npu MHTEpnpeTaumun
pe3ynbTaTtoB nccrnegoBaHum. OcHoBHbIe
onpegenennsi. CaonctBa nopogbl M NoOMAOB.
Pagnyc uccnepoBaHus, daktopbl, Bnuswwme Ha
paguyc nccrnefoBaHus.

AHanus KpvBbIX NafeHus1 AaBreHusl, pacyér
NPOHMLIAEMOCTN, CKMH — akTopa W paguyca
KOHTypa nuTaHusa. [JOCTOMHCTBA W HegocTaTKu
MeToza. AHanus KpUBbIX BOCCTaHOBMEHMS
JaBrneHus. MeToabl MHTepnpeTaumm raumc.
lMepecyéT KpumBOWM BOCCTAHOBIIEHUA YPOBHSA B
KPVBYIO  BOCCTaHOBIEHWS OaBneHud. Tunosble
KpuBble. AHanW3 [daHHbIX C  MCMOMb30BaHWEM
TUMNOBbLIX  KPMBbIX. TpaguuMoHHbIE  MeToAbI
nHTepnpeTauuun FIANC npu cHaTum KB

BrnivsHne TEXHOMOrMyecKom CXeMbl
NpoBeAEHMs MCCrefoBaHUA Ha MNOCHENPUTOYHbIN
achbpexT n xapakrep nsameHeHnst KB[.

MopoanHammnyeckue  UccnegoBaHMs  Ha
HECKOINbKUX CKBaXXMHax (rmgponpocnylimBaHue wu
umnynscHble [AVC). UcnbiTaTeny nnacTos.

OcHoBBbI OXpaHbl Tpyaa. Cucrtema
ynpaBreHnss oxpaHon Tpyga. [lonutuka oxpaHbl
Tpyga. OpraHusauus paboTbl MO oOxpaHe TpyAda.
PacnpeneneHve oTBETCTBEHHOCTU 3a OXpaHy TpyAa.
lMnaHnpoBaHme oxpaHbl Tpyda. [puHUMnbl W
MeToAbl OLEHKM pucka. PaspaboTka meponpusatumn
Ans  KoHTpons puckoB. Cuctema 6esonacHoro
BeAeHust paboT.

OnacHoctn paboyero mecTa, onacHoOCTU nNpwu
OBWKEHMM TPaHCMOPTHbIX CPEeACTB UM MeToAbl
KoHTpons. OnacHoCTK akcnnyaTauum obopynoBaHus
" UX  KOHTPOIb. OnacHocTtu nopaxeHus
3MNeKTPUYECKUM TOKOM n nx KOHTpO~b.
MoxxapoonacHocTb " noxaponpodwunakTuka.
XvMudeckme u OuonorMdeckue OnacHocTM U Ux
KOHTPOIb.

MogBeneHwe nToros.

B NpoaomKUTeNbHOCTL MpOrpamMmbl
obyyeHus

MpogomkuTensHOCTbL NporpaMmMbl 06y4YeHUss No
YPOBHSAM NOATOTOBKM:

YpoBeHb NpoABUHYTLIN - 24 Yyaca.

YpoBeHb 6a30BbIN — 32 yaca.

YpoBeHb HavanbHbI — 40 Yacos.

B CpepHuit 6an TpeHuHra

CpenHui 6an TpeHuHra no oT3biBaM criyliatenemn

° . YACTHOE OEPA3O0BAT!
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KANMUTANbHBIA PEMOHT CKBAXWH

21.«POJ1b FEOJIOrO-NPOMbICNOBbLIX U TEOPU3UNYECKUE NCCNEONOBAHUA NMPU PEMOHTE

CKBAXWH».

K LleneBas ayautopus nporpammbl MC. NP npoBoavMbie NpU OCBOEHUU CKBaXXWHbI.
oby4yeHus MpocTpeno4Ho-B3pbIBHbIE paboThl. [leTpodusuka —
HayvanbHuku reonorm4yeckmnx oTOenos, n3yyeHne U3NYECKUX XapakKTepPUCTUK  TOPHbIX
BegyLiue cneumanucTol. nopogd, OMUCaHWe OCHOBHbIX MapamMeTpoB U
BENUYMH. AHanu3 o6pasuoB KepHa W LWwnama

E MeToaonorusa nporpamMmmbl 06y4yeHus NPSAMBbIMA U KOCBEHHBLIMU F€0f0ro-reomanyecknmm
Ons obecneyeHust MakCcUmMarnbHOMN MeTogamu B nabopaTtopHbix ycrosusix (metog AMP,
apdekTUBHOCTN OOy4YeHWe NpoBOAMTCA B BuUAE n3yyeHne c nomoLlbo Mukpockona). Onpegenenune
Npo6nemMHbIX  NeKkuMn,  AUCKYCCWUW,  MOMEeBbIX KONNEeKTOPCKMX CBOWICTB (nopuctocTb,
aKcneanunn. NPOHMLIAEMOCTb, XapakTep HacbIWEeHUa) TOpHbIX
nopoa. OcHoBHble  Tunbl  nepdopaTtopoB w

K CopepxaHue nporpaMmmbl 06y4eHuUs NPUHUMNBLI X paboTbl (KYMYNATMBHbIE, LUENEBbIE,

leodunsnyeckne metoabl MNPUMEHSIEMbLIE B
OTKPbITOM CTBOME CKBaXWHbl. CNekTp pellaembix
reosiormyeckux 3adau. Knaccundukauus "
KomnnekcnpoBaHue metogos 'MC.

Teopuss METOOOB U WX Ha3HA4YeHWe, onucaHue Wu
NMPUHUMNBbI  PErMcTpaumMm OCHOBHbLIX  (PU3NYECKUX
BENWNYMH, NPUHLMMbI paboTbl 30HO0B:

. OnekTpuyeckme 1 aNeKTPoOMarHMTHble MeToAb!
(MC, 3K obblyHbIMK 30HAamu, BK3, BK, MBK, MKS3,
pe3ncTnBumMeTpus).

° OnektpomarHutHele metoabl (MK, OK, BUKAS,

AMK)

. PagnoaktuBHble metogbl (MK, HIK, HHK,
MHHK)

. AKYCTUYECKNI KapoTax

. KaBepHomeTpus, npodunemeTpus

. WHKNUHOMETpUS

leodunsnyeckme metToabl NpUMeHsieMble B A5
KOHTpONS 3a pa3paboTKOM N OLIEHKOW TEXHUYECKOro
COCTOSIHUSA CKBaXMH. CnekTp pellaeMbix 3agau.
Knaccndumkauna u  KoMnnekcupoBaHue MeToaoB

rMapo-neckoCTpymrHbIe). TopneanpoBaHue.
YctaHoBka B3pbiB-nakepa. CBabuposaHue.

B MpopomknTeNnbLHOCTL NPOrpaMmbl
obyyeHus

MpoJomKnTEnNbLHOCTL NPorpaMmMbl 06y4eHnst No
YPOBHSAIM MOArOTOBKMW:

YpoBeHb cneunanucta - 40 yacos.

YpoBeHb 6a30BbI — 56 4Yacos.

YpoBeHb HavankeHbIN — 72 Yaca.

B CpeaHui 6an TpeHuHra

CpegHuin 6an TpeHuHra no oT3biBaMm criylatenemn
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KANMUTANbHBIA PEMOHT CKBAXWH

22. «tBHYTPUCKBAXWHHbIA UHCTPYMEHT U TEXHONOMMYECKOE OBOPYJOBAHME ».

B LeneBas ayautopusi nporpaMmmbl o6y4eHus
MexaHvkn, UWHXeHepbl — TEexHonorn no
OypeHuio ”n KanuTanbHOMY PEMOHTY CKBaXXWH,
cynepBansepbl.
E MeTtogonorus nporpaMmmbl o6y4eHUA
[na obecneveHns makcumanbHOW 3¢pEKTUBHOCTM
obyyeHne NpoBoANTCS B BUAE NPOONEMHbIX NTEKUMHN,
OVNCKYCCUW, NPaKTUYECKUX 3aHATMI Ha HaTypHbIX
obpasuax.
B CopepxaHue nporpamMmmbl o6yyeHusA
O6opynoBaHue AOns pasgeneHust KOMOHHbI.
Xumundeckun Tpybopes. KymynaTtueHbin Tpybopes.
BHyTpeHHUIA MmexaHudeckuii Tpybopes. PaananbHbin
pesak. PasbeguHsalowmin B3pbiB. PasbypuBatens.
CtaHgapTHbIi Habop MOBUMNBHOTO WHCTPYMEHTA:
BBUHYMBAIOLLMIACA MNEPEBOOHMK; METYMK; OBEpLUOT
(Hapy>HbIn NoBUTENb); TpybonoBka;
rMapaBNMYeckMin  nayk, nayk  MEeXaHU4ecKuw;
obopygoBaHue pAnd IoBnM KaHaTtoB W kabens.
YOapHble KOMMOHOBKMW: TMAPaBAMYECKUN SC UMK
oypoeon sc; YBT, JIBT; ycunutenb, ycKopuTernb
sicca.ObopynoBaHne ansg obcnegoBaHusa 3abost u
CTBOMI@ CKBaXWHbl: Me4yaTb TOpueBas; nedvatb
KOHMYeckasi; bokoBasi rmgpaBnuyeckas neyatb..

ObopynoBaHne ans pesepoBaHns: KOMbLEBON,
TOpLEeBOW, KOHU4YeCKuni dpesep. HoBuHkK
dhpesepoBaHus.

OmbIBOYHbIE OMepaunn: OMbIBOYHas Tpyoa;
WHCTPYMEHT Ons m3BneyeHus wnama.IHCTpymMeHT
ONA  UCNpaBfeHus CMATUSA  KOMOHHbI:  OMpaBka;
onpaBOYHOE A0NOTO; rpyLleBnaHbIN panbep.

Makepywowmne aneMeHTbl Ha  npumepe
3apybeXHbIX U OTEYECTBEHHbIX KOMMAHWNA.

TexHonornyeckoe obopynoBaHue ans
npoeefeHust rPr, KMCITOTHOWM obpaboTku,
PEMOHTHO-N30MSALMOHHBLIX paboT u T.4.

Tpy6obl.

MNonBeneHne WTOroB. Bpy4yeHne
CBUOETENLCTB

] MpoAoMmKUTENBHOCTL NPOrpaMmbl

o6yuyeHus

MpogomKnTenbHOCTL NporpaMmMbl 06y4eHns no
YPOBHSAM MOArOTOBKMW:

YpoBeHb crieumanucTa - 24 yaca.

YpoBeHb 6a30BLIN — 32 Yaca.

YpoBeHb HavanbHbIn — 40 Yacos.

] CpepnHui 6an TpeHUHra

CpegHuin 6an TpeHuHra no oT3biBaM criylatenemn

° . YACTHOE OEPA3O0BAT!
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KANMUTANbHBIA PEMOHT CKBAXWH

23. «KOHTPOJ1b CKBAXXUHbI INPU "HBI».

F LleneBas ayautopus nporpaMmMbl 06y4eHus
Pykosogutenun, cneumanuctel, 6ypoBble MacTepa,
TEXHOMNOru, HayanbHWKN y4acTKOB M reonoru 6ypoBbix
npeanpuaTUin; Mactepa, TEXHOMOMM U reonorn cnyxo
KPC.

B Metogonorus nporpammbl o6y4YeHus

IOna obecneyeHns MakcumanbHOM 3GdEKTUBHOCTH
obyyeHne npoBoauTCcHa B Buae NpPOGMEMHbIX NEKUUN,
amnckyccun, Kpyrnbix CTOOB, npoBeaeHuu
nabopaTopHbIX 3aHATUN N 3aHATUA B TPEHAKEPHbIX
Knaccax.

E  CopgepxaHue nporpamMmmMbl 06y4YeHus

Cnyyan BO3HWMKHOBEHWst BblOpoca. MeToapl
KOHTpOnsa CkBaXkuHbl. OO6wWas uHdopMauusa no
KOHTPONIO CkBaXUWHbI. [Mpouecchbl B3auMogencTsus
CKBaXXvHa-nnacTt (NpYYUHBI, hakTopsbl nx
onpegeneHns, nMocneacTsnd, BO3MOXHOCTb — UX
npeaynpexgeHvs). YnpaeneHne [aBfEeHNWEM B
ckBaxuHe. ['mppoctaTudeckoe faeneHne GypoOBOro
pactBopa B CkBaxuHe. [wmngpoavHamuyeckoe
JaBneHve npu  CNycKONogbEeMHbIX onepauusx.
M36bITouHble gaBneHus. [lnactoBble OaBneHUs.
[asneHuve rngpopaspbiBa. AHOMarbHble OaBNeHUs.
Cny4yau BO3HVMKHOBEHWS BbIOpoOCa.

OcHoBHble nogxofbl, MCMOMb3yemble Npu
KOHTpore Hag faBneHnem B ckBaxuHe. OCHOBHble
CcTaguun KOHTPOns.

MpuunHel  drronponposierieHnn.  lNMpusHakn
razoHed)TeBOOONPOABEHUN. TexHu4yeckne
CpeAcTBa OGHapPYKEeHUS NMPOSIBNEHNI.

MoBeneHne cnonga B OypsiLLECca CKBaXMHE.
M3ameHeHVe [aBneHWs B CKBaXWHe Mpu BCNMbITUK
naykm rasa. CKOpoCTb BCMMbITUSA ra3a B CKBaXXMUHE.
OnpepneneHve  npefenbHbiX U OONYCTUMbIX
06BEMOB MPOSABIEHNI.

lMpoTnBOBLIGPOCOBOE obopynoBaHue,
NPUMEHSIOLLEECH MPU KOHTPOSE CKBAXMHbI Ha CyLUe.
OCHOBHblE MpUHUMUMBLI M pekoMeHdauun Bbibopa
nNpoTMBOBLIOPOCOBOrO 06OPYAOBAHUA (MPEBEHTOPDI,
MaHudonba, WITyLepHas GaTapes).
MpoTtuBoBbLIGPOCOBOE obopynoBaHue,
NPUMMEHSIOLEECS NpPU  KOHTPOME CKBaXWHbl Ha
wenbde. WHcnekTMpoBaHMe W TeCTUpoBaHue
NpOTUBOBLIGPOCOBOIrO 06OPYA0BaAHMS.
Bogootaensiowme KOMOHHbI, Lenn 1 3agayn mx
NCNOSb30BaHWs NMPU KOHTPOS1E CKBAXXMHbI HA MOpE.

Mpoueaypa rnyweHnsa ckeaxuHbl. OCHOBHblE

pac4yeThl, npuMeHsioLwmecs npwm rnyweHnmn
ckBaxuHbl. [lpaBuna nukBMgaumm nNPOSABIIEHUN
nracToBbIX dnonaos. MeToabl 3aKpbITUA

CKBaXWHbI. VlccnegoBaHue NposiBrieHUN.

Cnocobel nuKBngauun NposiBNeHnmn B
OCMOXHEHHbIX  ycroBuax. [loasemHbii  BbIGpOC.
OnacHocTu npeBbIWEHUA rapopaspbiBa nnacra B
rnybokmMx ckBaxuHax. OOpaTHoe 3agaBnvBaHue
nnacrosoro dritovaa.

OO6opypoBaHne Ons  NUKBMZALMW  OTKPbIThIX
doHTaHOB. MogennposaHue npoLeccoB KOHTPOIA
CKBaXXWHbI Ha TPEHaepax ummuTaTopax.

E TpoBegeHue no craHpapty IWCF:

KoHTponb ckeaxuHbl npu MHBI1 no craHpaptam
IWCF (International Well Control Forum) n IADC
(International Association of Drilling Contractors)
nposoautcs B r. Camapa B paMmkax B3auMoaencTBus
W coTpyaHuyecTBa ¢ komnaHmen 000
"MexagyHapoaHbli UHCTUTYT [JononHUTENBHOro
O6pasoBaHusa" r. TIOMEHb.

B MpoaoMmKUTeNbLHOCTL 06yYeHUs
MpoJomKNTENLHOCTL NPOrpaMMbl 0ByveHNst 72
yaca.

B CpenHun 6an TpeHUHra
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KANMUTANbHBIA PEMOHT CKBAXWH

24. «BEPEXIIUBOE MMPON3BOCTBO. TEXHUYECKNU MPEQEJ [TPU PEMOHTE CKBAXUH. »

F LeneBas aygutopus nporpamMmmMbl 06y4eHUs
MporpamMma gaHHOrO Kypca paccyuTaHa Ha

WH)XEeHepPOoB, KOTOPbLIE MO POAY CBOEN AeATeNbHOCTU

CBsi3aHbl (HEMOCPEACTBEHHO MNN KOCBEHHO) KaK C

NPOEKTUPOBaHMEM, TaK W  KOHTporem Hapg
npoBeAeHNEM TEXHOSOMMYECKMX npoLecca.
E Metogonorus nporpaMmmbl 00y4eHUsA

Ona obecneyeHus MaKcuMmarbHON

acpdekTnBHOCTM OByveHMe npoBoAUTCA B Buae
NPOBneMHbIX NeKUnn, ANCKYCCUI, KPYribIX CTOMNOB.
B CopepxaHue nporpamMmbl 00y4eHus

MeTogonormsa  BHeApPEHWS  UHCTPYMEHTOB,
HanpasfeHHbIX Ha NOBbILIEHNEe NPOM3BOACTBEHHOMN
appeKkTMBHOCTH n ynpaBreHune
OpraHn3auMOHHbIMU N3MEHEHNSAMMN npu
KanutenbHOM U TEKYLLEM PEMOHTE CKBaXWH

MpuHUMNBbI GepexnMBoro npou3BOACTBaA:
BCe Hadvanocb C Toyota: ManeHbkui cekpet
fbonbLIoO KOMMNaHWKM, Kak HamnpaBWTb CTpaTerunto
KomMnaHun  Ha  OepexnmBoe  NPOM3BOACTBO,
LEHHOCTb AndA notpebutens, Kak ee MOXHO MOHATb
W OLUEHUTb, COBOKYMHOCTb KOHLUEMNUWUWA, CTaBLUMX
YacTbio 6epexnnBoro NPon3BoACTBa.

Yto Takoe notepyM U NOHMMAHMUA YCNOBUMN

BO3HMKHOBEHNA NOoTepb: 7+1 BuaoB noTepb,
NPUYNHbI BO3HUKHOBEHUA noTtepb,
Henpoun3BoauTesribHoe BpemMA, NOHATUNE
KOMNO3UTHOIo PEMOHTa CKBa>XWHbI, MeToabl

YCTpaHEHNUs1 UCTOYHUKOB MOTEPb, TEXHONOrMYECKMe
KapTbl Ny4LLMX onepauuii Npu PEMOHTE CKBaXKUH.
MeponpusTus, HanpaBneHHble Ha
CHUXEHUS NnoTepb MPU KanuTarnbHOM peMOHTe
CKBaXWMH: KapTa MOTOKa CO34aHus LEHHOCTH,
CUCTEMbl Ka4yecTBa, W3yvyeHue TpebGoBaHWAM Mo
cTaHgapTam, cucTemMa aHanusa W [eWCTBUIA Mo
MUHMMU3aLUKM PUCKOB; pa3paboTka U onTMMM3aLuns
BOK-CXEM OCHOBHbIX TEXHOMOIMYECKUX OnepaLuii;
«NWHelka onepauniny, CECCUN «PEMOHT CKBaXWH Ha
Bymarey, MaTpuubl pacnpegeneHus
OTBETCTBEHHOCTU NPU MNNAaHUPOBAHUM  CKBaXWH,
MEeTOAMKN BbIsiBNEHUss Gpaka W AedekToB npu

paboTe, KOMMIMEKCHbI NOAXO4 K MOBbLILIEHWIO
KayecTBa NpoOBOAMMbIX paboT

MpumeHeHne Mopenewn
coBepLIeHCTBOBaAHUA: HenpepbiBHOE

COBEPLUEHCTBOBAHMWE: LIMKN «NNaHNpyn — OencTBym
—  M3Mepan —  ynydwan», CcoBelaHus  no
NnaHMpoBaHWio B Opurage nMo PEMOHTY CKBaXKUH,
npakTuka NPUMEHeHNs 6enbix MarHuUTHO-
MapKepHbIX AOCOK NnaHupoBaHus B OGpuragax no
PEMOHTY CKBaXKWH (BKMNoYast BPEMEHHYI FMHENKY
NNaHMpoBaHus), MoAennpoBaHue

NPOM3BOACTBEHHbLIX MPOLECCOB MNpU  PEMOHTE
CKBa@)XWH 1 BbISIBIIEHNE B HEM Y3KMX MECT, cuctema
cbopa, aHanmM3a M MCNONb30BaHUS W3BIEYEHHbIX
YPOKOB, opraHusaumsi paboyero mecta Ha
npon3BoacTBE M B oduce, CUCTEMA paLMOHanLHOM
opraHusaumm paboumx mect 5C, coBelwaHuss u
ceccuu no nosbileHno 6e3onacHOCTM Tpyaa.

Pabota c o6opygoBaHueM: MoOpasbHbIA U
dmsmdeckun n3Hoc obopygoBaHus, kak aTo BAMsSeT
Ha pacxogpbl, MeToauka aHanmsa 3dEKTMBHOCTU
KanuTanbHblX BIOXEHWW, CcuCTemMa yxoda 3a
obopynoBaHuem, cuctema BbICTpoM nepeHanagku
obopynoBaHWs, Kak paccynTaTb CPOKM PEMOHTA,
MOZEpHU3aUUn 1 3amMmeHbl 060pyLOBaHUS.

OnTummnsauma 3aTpaT U NOBbIWEHUe
3¢ppeKTMBHOCTN: NOMHbLIN CMMCOK HanpasBneHun
COKpalleHus 3aTpaTt, MO3roBble LITYpMbl MO
NOBbILLEHMNIO NPON3BOAUTENBHOCTH, npotecc
dopmmpoBaHus paboymnx rpynn No HanpaefeHUAM
noBbIWEeHNs 3(PEPEKTUBHOCTU M OpraHmM3auus ux
pabotel, ©opbba C pacTouUNTENBLCTBOM, Kak
COKpalllaeMble 3aTpaTbl BNUSAIOT HA SKOHOMMUYECKME
nokasarenmu, nporpaMma  MeponpusaTMn Mo
noBblileHuto ypoBHs NBOTOC

MpumeHeHUsi cucTemMbl MOTUBALUM NpU
peanusauum nporpamMmbil TEeXHN4YeCKoro
npegena B KanutanbHOM/TeKyLleM PpPeMOHTe
CKBaXWH: yeTkne KrnoyeBble nokasarernu
atppektnBHocTM (KMND) Ha BCex opraHM3aunOHHbIX
ypoBHsAX, cuctema KIM3 agna  nogpsagHbIx
opraHusaumn, pgockn KM3 B 6Hpuragax no
KanuTanbHOMY U TEKYLLLEMY PEMOHTY CKBaXKVH.

Ponramoasa
e—

Moswmopmir
[e—

Oneparsron

‘Bauprra rporpame:
‘yrpasnses yporan

L AnutenbHOCTb O00y4YeHus

MpogomknTensHOCTL NporpaMmMbl 06yveHnst 32
yaca.

| CpenHui 6an TpeHuHra

CpenHuin 6an TpeHWHra no oT3biBam

cnywarenem:
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25. «TPYBbl HE®@TAHOIO COPTAMEHTA. HKT.»

F LeneBas aygutopus nporpamMmmMbl 06y4eHUs
Mporpamma OaHHOrO Kypca paccuyuTaHa Ha
WHXXEHEepOB, KOTOpble MO poay CBoel AeATeNbHOCTU
CBsi3aHbl C aHanusoM ayauToM U paccrefoBaHuem
aBapuii ¢ HACOCHO-KOMMPECCOPHBLIMU TpyBamu.

B MeTogonorusi nporpaMmmbl 06y4eHuUsA

Ona obecneyeHus MaKcuMmarbHON
acpdekTnBHOCTM OByveHMe npoBoAUTCA B Buae
NPOBMEeMHbIX NEeKUUn, AUNCKYCCUIN, KPYribIX CTOMNOB.

E CogepxaHue nporpamMmmbl o6yyeHUs

OTteuvecTBEHHbIE, 3apybexHble cTaHAapTbl Ha
HacocHo-komnpeccopHble Tpyobl (TOCTbI, OCTel,
API, IADC un gp.) HomeHknatypa HKT poccuickunx mn
3apybexHbix npousBogutenen. CpaBHUTENbHbIE
XapakTepuctukn. [JoctoMHCTBAa U HegocTaTKu.
MapkupoBka HKT no poccuiickum 1 3apybexxHbIM
cTaHgapTam.

MaTepwuanbl 1 KOHCTPYKTUBHbIE OCOBEHHOCTM
HaCOCHO-KOMIMPECCOPHbIX Tpyo. OcHoBHbIe
napameTpbl pe3bbOBbIX COEAUHEHUIN: KOHYCHOCTb
pe3bbbl, HaTar pe3bbbl, war pe3b6obl.
MpumeHsemMocTb TWUMNOB pPe3bboBbLIX COEeANHEHMN
CTaHOapTU30BaHHbIX Tpyb .

OkcnnyaTaums NMATOBLIX KOMOHH HACOCHO-
KOMMNpeccopHbIX Tpyb. Harpysku n Bo3gencTeus Ha
konoHHy HKT B npouecce akcnnyatauuu.
CtanpapTtHble pacdetbl nogseckn HKT  Ha
MPOYHOCTb, OCHOBbI MPOEKTMpOBaHWst / nogbopa
HKT.

Koppo3nsi  HaCOCHO-KOMMNPECCOPHbIX  TPYO.
N3meHeHne cBonctB HKT npu HaxoxpoeHun B
KOpPPO3MOHHO-akTuBHOM cpege. Moabop noasecok
Mo NPUHLMMNY «MPOYHOCTb+CTONKOCTb K KOPPO3UM».

MeToabl 3awuTbl HKT OT pasnuyHbiX BUOOB
Koppo3uun. [pumeHeHWe pasnuyHbIX MeTOAOB
Oopbbbl ¢ Koppo3ven. MeToabl  yBenu4eHus
KOPPO3MOHHOCTOWKOCTU, UCMOMNb3yeMble 3aBO4aMu-
nsrotoButensmm HKT.KoposmoHHO-CcTOlKNE TpyObl,
a Tak e TpybObl ¢ NoKpbITMEM. ONbIT NPUMEHEHUS
HKT Ha mecTopoXaeHuWax ¢ KOPPO3NOHHO-aKTUBHOM

cpepon. Bbibop KOPO3MOHHOM 3awuTbl OT TuMa
arpeccuBHON cpeapl.

Oedektockonmua HKT u mydT. [NprumHbl
OTOpaKoBKW. O3HakoMMeHne C Kputepuamu
oTbOpakoBKu npu PEMOHTE. MpumeHeHne

COBPEMEHHBIX MEeTOAOB onpefeneHus aedekToB
HKT n mydT K HUM.

CraHgapTHble npuemMbl  pemoHTa  HKT.
[pakTn4yecknn UMK pPEMOHTA Ha COBPEMEHHbIX
komnnekcax no pemoHTy HKT. T[lpumeHeHune
PUINYECKUX U XUMUYECKMX MeTOoAO0B  3aliuTbl
pe3bbbl Ans yBENUYEHUS LWMKMOB CBUHYMBAHUS —
pasBMHYMBAHUA. CoBpeMeHHble MeToabl
BOCCTAHOBIEHMS, YNPOYHEHUS U 3almnThl pe3bb.

BbixogHow KOHTpOMb KayecTBa.
MpakTnyeckne HaBbIKM MCMOMBb30BaHUS Pa3fMYHbIX
KanvbpoB U MEPUTENBHOIO MHCTPYMEHTA.

MpumeHsieMble KOHCepBaLMOHHbIE n
3KCnnyaTaumoHHble CMasku. PekomeHOoBaHHbIN
CMUCOK CMas3okK.

Bugbl ©n npuumHbl aBapuii € HaCOCHO-
KOMMpPEeCCOpPHbLIMU TpybGamu. Anroputm
paccnegoBaHus nHumaeHToB ¢ HKT oT nepBuyHoro
akTa [0 YCTaHOBMeHWss (OakTU4eCKOW MPUYMHbI
WHUMOeHTa.

[MpaBuna GesonacHow akcnnyaTauuu Tpyo.
MOHUTOPUHT 1 y4eT HapaboTkn Tpyo.

L OnutenbHOCTb O0By4eHus

MpoaomKUTENBHOCTL NPOrpaMMbl 06yveHns 32
Yyaca.

| CpeaHuit 6an TpeHUHra

CpegHuin 6an TpeHuHra no oT3biBam

cnywartenem:
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KANMUTANbHBIA PEMOHT CKBAXWH

OKCNEPTbI, KOHCYJIbTAHTbI, TBIOTEPbI

Mporpammbl  pa3paboTaHbl  akcnepTamu U
crneumanmcTaMmm MMerLLMX Kak onbiT NpenogaBaHns B
BbICLUMX Yy4ebHbIX 3aBefeHusax, Tak Wu OonbLion
NPOU3BOACTBEHHBIN CTaX. B CBSA3M C BbiLecka3aHHbIM
paspaboTaHHble MNporpaMmbl  VMHAMBMAYaNbHbl U
paccyMTaHbl Ha onpeAerieHHbIN KagpoBbI COCTaB.

Mpouecc oby4eHus conpoBoxaaeTcs
TblOTEPAMM.

B «kagpoBbii cocTaB BXOOAT: [AOKTopa U
KaHOMaaTbl TEeXHUYECKMX Hayk, npenogasaTenu
BbICLLEN LWKOMbI, PpabOTHWKK, NpoLleaLlume obyyeHue un

=

Sergey Vorobyo
Serg

CTaXWpOBKY 3a pybexom, Begywme cneunanucrsbl - MexagyHapoaHble  HayyHble  KOHpepeHuuu
HedTerasoBbIX 1 CEPBUCHBLIX KOMMaHWUN. «MepcnekTvBbl  pa3BUTMA  BY30BCKOW  HayKuy,

Cneumanuctbl U yyYpexgeHune OTMeYeHbl «MexayHapoaHble CUCTEMbl aTTecTaumMm HayyHo-
Harpagamu: neparornyeckux kagpos», OceHHsaa ceccusa PAE,
- poccuiickasi  TexHudyeckas  HedpTerasoas 2013 r. Bpy4yeHue 3onoTton meganun «EBponerickoe
KOHgoepeHunss n BbicTaBka SPE no pasBegke U kayectBo» (Gold medal "European Quality") ot
nobblye. 2012 r., r. MockBa. BpyyeHune pernoHanbHom EBponenckoro HaY4YHO-NPOMbILLIIEHHOIO

Harpagel OOwecTBa WHXEHepoB HedTerasoBon KoHcopuuyma.
npombiwneHHoctTn (SPE) no Poccun u Kacnunckomy
permoHy B obnactm «3akaH4YMBaHUA  CKBaXMH,
ONTUMMU3aLUNN N TEXHOMOTUNY.

- poccuickas  TexHuyeckass — Hedpterasosas
KOoHepeHUns u BbicTaBka SPE no passegke wu
pobblve. 2013 r.,, r. MockBa. BpyyeHne
pervoHanbHon Harpagbl OO6uwecTBa MHXeHepoB
HedTerasoBon npombiwneHHocTn (SPE) no Poccun
n Kacnunuckomy pervMoHy 3a  Bblgawowmecs
OOCTWKEHNst B 06nactu HedTeTeXHONOrM4eckoro
obpasoBaHuss  (SPE  Regional  Distinguished
Achievement Award For Petroleum Engineering
Faculty).

JIMLUEH3UA
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KANMUTANbHBIA PEMOHT CKBAXWH

OT3bIBbl 3AKA34YUKOB

3akasunkamm VIHq)OpMaLWIOH HO-KOHCYJ1IbTaUNOHHbIX,

ncenenoBaTesibCKUX un OGPGSOBaTeﬂbeIX yenyr

BbICTYNMUITN bornee COpOKa KomnaHui. OT3bIBbI HEKOTOPbIX N3 HUX nNpeacTaBrieHbl anee.
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KANMUTANbHBIA PEMOHT CKBAXWH

KYPCbl C HJOKA3AHHOWU 3®®EKTUBHOCTbLIO

MepBbIN TPeHUHr- ceMuHap «JloBunbHbIE PpaboTbl B OTKPLITOM U
ob6caxeHHOM cTBoJsie» 6bin npoBefeH ewe B mapTe 2010 roga. C
TeX Nop CeMmHap- TPEHUHT NPOBEeAEH AN CneunanncTtoB KOMMNaHWM:
THK-BP, HedbTbcepBucxonaur, bawHedTs, Py — SHepaxm KPC-MI,
TaTtbypHedTb. poBeneHo 6onee 20 TpeHUHroB B ropogax: Camapa,
Yda, [lepmb, TiomeHb, JlaHrenac, HwxHeBapToBCK. [lpowwnu
obyyeHne 0Gonee 300 cneumanucToB. B pesynbrate npoBepeHus
CeMMHapa 3HaHUA M HaBblkM ChleunanucTtoB Bblpocnn Ha 25%.
Y4yacTHMKaMm cemmHapa oTMeYeHa BblCOKasi MPUMEHMMOCTb 3HaHUN B
pabote — 100%, BbICOKOE KayeCTBO pas3daToOuvHbIX MaTepuanoB —
100%, npodeccrnoHannam u pabota TpeHepos - 100%.

TpeHuHr-cemuHap «lpeagynpexaeHue U NUKBMAALUA aBapumn npwm
6ypeHnn 60KOBbLIX CTBOJIOB M KanuTalibHOM PeMOHTe»
lMpoBegeHo Heckonbko TpeHwHroB B ropogax: Camapa, MernoH,
HwxHeBapToBCK. Pe3ynbTatoM npoBefeHUs CEeMWHApOB 3HaHUA U
HaBblkn Bblpocnn Ha 15%. YdyacTHMKaMM CeMMHapoB OTMeYeHa
BbICOKasi MPMMEHNMOCTb 3HaHU B paboTe cpeaHee 3HaveHue - 93%,
BbICOKOE Ka4yecTBO pasgaToyHbIX mMaTepuanos - 98%,
npodeccnoHannam n paborta TpeHepoB — 99%.

TpeHuHr- cemmHap «KanutanbHbIN PEMOHT CKBaXUH»
B pesynbTaTe npoBeAeHWsi CEMUHAPOB 3HAHWS W HaBbIKW BbIPOCNWN Ha
40%. Y4yacTHMKaMM CEMMHApPOB OTMeYeHa BbICOKas MPUMEHMMOCTb
3HaHu B paboTe cpepHee 3HadeHue - 98%, BbICOKOE KayecTBO
pasgaToyHbix matepuanoB - 100%, npodeccumoHanmam u paboTta
TpeHepoB — 98%.

CemuHapa «lMpoekTupoBaHue MHTeHCUUKaLUM MaTpULibI NnacTa
KMUCITIOTHbIMM KOMMNO3ULIMSIMU»

MpoBepneHo 6onee 12 cemmHapoB. B pe3ynbTaTte npoBeaeHns
CEeMWHAaPOB 3HaHMWS U HaBblkM BbIPOCIN Ha 25%. Y4YacTHUkamu
CeMMHapOB OTMEYEeHa BbICOKasi MPUMEHUMOCTb 3HaHWIA B paboTe
cpegHee 3HayeHue - 99%, BbICOKOE Ka4eCTBO pa3faToOYHbIX MaTepunanos
- 95%, npodeccuoHanunam n paborta TpeHepoB — 98%.
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