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1. ITACITOPT ITPOI'PAMMDBbI
IMPOPECCHUOHAJIBHOI'O MOAYJIA

IIpoBenenue OypoBbIX pPadoT B COOTBETCTBHH C TEXHOJOTMYECKHM
perJaiaMeHToM
1.1. O6a1acTh NpUMeHEHUs] IPOTrPaAMMbI
PabGouast mporpamma mpodeccruonamsHOoTO0 MOmyNs (maimee — pabodas
nporpamMma) — SIBJISI€TCS YaCThIO NMPOrpaMMbl MOATOTOBKH CHELUUAIMCTOB CPEIHErO
3BeHa B cooTBeTcTBUM ¢ PI'OC mo cneumansHoctu CIIO 21.02.02 Bypenue
He(TAHBIX M Ta30BbIX CKBAKUH, BXOJAIIEH B COCTaB YKPYIHEHHOM TIPYIIBI
cneruanbHocTe  21.00.00 «IIpuknamHas reosorus, ropHoe 1eno, HedTeraszoBoe
JIeNI0 W TEOJe3us» B YAaCTH OCBOCHHUS OCHOBHOTO BHJA MPO(ecCHOHATBHOM
nestenpHocTn (BILJ]): IlpoBenenme OypoBbIX padoT B COOTBETCTBHM €
TEXHOJIOTHYECKUM  PerjaMeHTOM U COOTBETCTBYIOIIMX MPOQPECCHOHABHBIX
kommneteHiui (I11K):
1. BoiOuparh ONTHUMAaNbHBIA BapUaHT MPOBOJKH TIYOOKHUX M CBEPXTIyOOKHX
CKBaXUH B Pa3JINYHBIX TOPHO-T€OJOTHUUECKUX YCIOBHUSIX.
2. Boibupate cnocoObl M CpEeACcTBa KOHTPOJIS TEXHOJIOTMYECKUX IPOLIECCOB
OypeHusi.
3. Pemarp TexHuWYecKHMe 3ajaud 1O MPEIOTBPALICHUIO W  JUKBUIAIUH
OCJIOKHEHHW WM aBapUMHBIX CHUTYaLlHM.
4. TlpoBoauTh padOTHl MO MOJATOTOBKE CKBAaXXUH K PEMOHTY; OCYILIECTBIATH
MOA3EMHBIM PEMOHT CKBAXHH.
[Iporpamma mnpodeccuoHaIbHOTO MOAYJSA MOXET ObITh HCIOJb30BaHA B
JTOTIOJIHUTEILHOM ~ TTPO)eCCUOHATILHOM ~ 00pa3oBaHUM U IPoQecCHOHATbHON
MOATOTOBKE paboTHHKOB 1o mnpodeccusm: 15870 Omeparop mNo MNOJ3EMHOMY
PEMOHTY CKBaxxuH, 15866 Omneparop mo NOATrOTOBKE CKBaXUH K KAaMUTaJIbHOMY M
noa3eMHoMy peMoHTaMm, 16835 IlomomHuk OypuiIbIMKa KalmUTAJIbHOTO PEMOHTA
ckBaxuH, 16840 [ToMomHHMK OypwibIIHMKA HSKCIUTyaTallUOHHOTO M Pa3BEJOYHOTO
OypeHusi CKBaXMH Ha HE(PTh M ra3 MpH HAIUYUU CpeaHero (MOJHOTo) 00IIero
oOpazoBanus. OnbIT paboThl HE TPeOyeTCsl.
1.2. Heau u 3aaa4u npogeccHOHAIBHOT0 MOYJisl — TPeOOBAHUA K pe3yabTaTaM
OCBOCHUS NMPO(eCcCHOHATBLHOI0 MOLY ISt
C 1enplo OBNIAJIEHUS YKAa3aHHBIM BUJOM NPO(ECcCCHOHATBHON AESITENbHOCTU U
COOTBETCTBYIOIIUMH MPO(ECCUOHATBHBIMU KOMMETEHIIMSMU OOYyYarOUIUICsA B XOJI€
OCBOEHHUSI MPO(HECCUOHATBHOTO MOTYJIS TOJIKEH:
HMeTh MPAKTUYECKUH ONbIT:
- TPOBOJKK TJIYyOOKMX M CBEPXIVIYOOKMX CKBOXUH B Pa3jUYHBIX TOPHO-
re0JIOTUYECKUX YCIOBUSX;
- KOHTPOJIS TapaMeTPOB OYPOBBIX M TAMIIOHAXHBIX PACTBOPOB;
KOHTPOJISI TEXHOJIOTMYECKHUX MPOLECCOB OypeHus;
MPEIOTBPALICHUS U JIMKBUJALNHU OCJIIOKHEHUM U aBAPUMHBIX CUTYaALHH;
MOATOTOBKU CKBAaXKMH K PEMOHTY; OCYIIECTBIICHHS TTOJI3EMHOI'0 PEMOHTA CKBAXKHH;
yMeTh:



- OMpeAeNATh CBOWCTBA KOHCTPYKIIMOHHBIX U CTPOUTEIBHBIX MaTepUAIOB, TOPHBIX
MOpOJ W TPYHTOB, OCYIIECTBIATH HMX BBIOOp TIPH COOPY)KEHHMH M PEMOHTE
TPYOOIIPOBOIOB M XPAHMUJIHIIL;

- TIPOM3BOJUTH paCYEThl TPEOYEeMBIX (PU3NYCCKUX BEIUYUH B COOTBETCTBHH C
3aKOHAMHU U YPaBHEHHSIMH TEPMOIMHAMUKHU U TEIUIONEPEaayH;

- COCTaBIISITh T€OJIOTO-TEXHUYECKUI HapsI Ha OYpeHHE CKBaKHH;

- OMpENEeNsATh TEXHOJIOTHIO TPOBOAKUA TIYyOOKMX W CBEPXTIyOOKMX CKBOXHH B
Pa3TUYHBIX TOPHOTEOJIOTMIYECKUX YCIOBUSIX;

BBEIOMPATH CITOCOOBI M CPEICTBA KOHTPOJIS TEXHOJIOTHUECKHX MTPOIIECCOB OypEHHUS,;
OTIPEIEISITH CBOMCTBA OYPOBBIX M TAMIIOHAKHBIX PACTBOPOB;

YCTPaHSITh OCTIOKHCHHSI I aBApUIHBIC CUTYaIlMH Ha CKBAKUHE;

oOpMIISITE HEOOXOAUMYIO0 TEXHHUYECKYI0 W TEXHOJIOTHMYECKYIO JTOKYMECHTAIUIO B
COOTBETCTBHH C JICHCTBYIOIUMHA HOPMATUBHBIMHU JJOKYMCHTAMH,

3HATh:

- CTpOEHHE M CBOICTBAa MaTepuajgoB, UX MAPKUPOBKY, METOAbl HCCIICIOBAHUS;
KJaccu(UKaAIMI0O MaTepUalioB, METAJUIOB M CIUJIAaBOB; OCHOBBI TEXHOJIOTMYECKHUX
METO/IOB 00pabOTKU MaTEPHAJIOB;

- OCHOBHBIC TMOHSTHSA, 3aKOHBI U TPOIECCHl TEPMOJAMHAMHUKUA W TEIUIONEpEaaun;
METO/Ibl pacueTra TEePMOJMHAMHYECKHX W TEIUIOBBIX MPOIECCOB; Kiaccuukaiuio,
OCOOCHHOCTH KOHCTPYKITMH, MEUCTBHSI W JKCIUIyaTallMM KOTEIBHBIX YCTAHOBOK,
MOPIITHEBBIX JBUTATEICH BHYTPEHHETO CTOpPaHUs, Ta30TYPOMHHBIX W TEIIOCHIIOBBIX
YCTaHOBOK;

- CIOCOOBI M CpeACTBA KOHTPOJISI TEXHOJIOTUIECKUX MPOLIECCOB OypeHUs;

- PYKOBOZIMIIME HOPMATHBHBIC W CIPABOYHBIC MaTEpHAIbl TI0 TPOGUITIO
CHEIUATBHOCTH;

- JEHCTBYIONIME CTaHAAPTHI M TEXHUYECKHE YCIOBUS Ha pa3pabaTbIBacMyIo
TEXHUYECKYIO JOKYMEHTAIIUIO, TIOPSAIOK €€ OPOPMIICHUS;

- TEXHOJIOTUIO TPOBOJKH TIyOOKHMX M CBEPXIIIYOOKHMX CKBAXXMH B Pa3THYHBIX
TOPHO-TEOJIOTHUECKUX YCIOBUSIX;

- TEXHOJIOTHIO MPOMBIBKHA CKBAXKUH;

- TEXHHKY O0€30MacHOCTU MPOBEJEHUS OypOBBIX PabOT M MEphl IKOJIOTHYECKOU
3aIUTHI OKPYKAIOLIEH CPEIbl;

- METOJBI NPEIyNPEKIACHUS U TUKBHIAINA OCIOKHEHUH U aBapui;

- METOJBl M CPEICTBA BBHINOJHEHUS TEXHUYECKUX pacdyeToB, TpaduUecKux u
BBIYHCIIUTEILHBIX PaboT;

- KOHTPOJBHO-M3MEPHUTEIBHYIO alapaTypy U IpaBuia IOJIb30BaHUS CHO.

1.3. PexomeHayemMoe KOJIHYECTBO YACOB HA OCBOEHHE NMPHUMEPHOIl MPOrpaMMbl

npodeccnoHaIBLHOr0 MOAYJIA:

Bcero — 1512 gacos, B TOM uucie:

MaKCHUMaJbHOU yueOHON Harpy3ku oOyuatomerocs — 1224 yacos, BKIIIOYas:
00s13aTeIbHON ayAUTOPHOU yueOHOM HArpy3ku oOydaromierocs: — 816 yaca;
CaMOCTOSITeNIbHOM paboThl oOyuaromerocs — 408 yacos;

yueOHOW U MPOU3BOACTBEHHOMN MPaKTUKKN — 288 yacos.



2. PE3YJIBTATBI OCBOEHHUSA TPOPECCHUOHAJBHOI'O MOJAYJIA

PesynbraTtom

OCBOCHUA HpO(l)CCCI/IOHaJ'ILHOI‘O MoAayJrsL  ABJCTCA  OBJIAACHHC

OOyYarOIIMMHUCS BUAOM MPO(PECCHOHATBHON JieaTeIbHOCTH TexHoJorus OypeHust
HePTAHBIX W Ta30BbIX CKBaXHH, B ToM uucie npodeccrnonansubiMu (I1K) u
ob6mumu (OK) KoMneTeHIUsIMU:

Kon HauMeHoBaHMe pe3yJbTaTa 00y4eHUst

[IK1.1 BeibupaTs  ONTHUMaNbHBIM ~ BapHaHT  NPOBOJKH  TIIYOOKUX U
CBEpXINTyOOKHX CKBQXHH B  Pa3IMYHBIX TOPHO-TEOJOTHYECKHUX
YCIJIOBHSIX.

[K 1.2. Breibuparb cnocoObl U CpeACTBA KOHTPOJS TEXHOJOTUYECKHUX
IPOLECCOB OypeHwusl.

[IK 1.3. Pemare TexHu4eckue 3aadd MO MPENOTBPALICHUIO M JMKBHJIALNAA
OCJIO)KHEHUM W aBAPUMHBIX CUTYalLUM.

[IK 1.4. [IpoBonuTh paboOTBl MO MOATOTOBKE CKBaXUH K  PEMOHTY;
OCYHIECTBJISITh MOJ3EMHBIA PEMOHT CKBa)KHH.

OK 1. [loHnmarh CYHIHOCTh U COLIMAIBGHYIO 3HAYMMOCTh CBOEH Oymyiieit
npodeccuu, MposIBIATh K HEW YCTOWYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh  COOCTBEHHYIO JI€ATEIBHOCTh, BBIOMPATh THIIOBBIE
METOJbl U CHOCOOBI BBINOJHEHHUA NPO(ECCHOHANBHBIX —3aj]ad,
OIICHUBATh X d()PEKTUBHOCTH U KaYECTBO.

OK 3. [IpyHUMAaTh peleHrs B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyalUsAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBIATh MOUCK W MCIHOJIb30BaHUE MH(POpMAILMHU, HEOOXOIUMOM
Uit 3QQPEKTUBHOrO  BBIIOJIHEHHS  MPOPECCHOHATIBHBIX  3ajad,
PO(ECCUOHAIBHOTO U JIMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBate  MHGPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUM B
npo¢eCCUOHATIBHON JIEATEIbHOCTH.

OK 6. PaGotath B KoJulekTMBE W KOMaHze, 3G(EKTUBHO oOmaThCA C
KOJUJIEraMH, PYKOBOJICTBOM, TOTPEOUTEISIMH.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJICHOB KOMaHJbI
(MOJYMHEHHBIX ), PE3yIbTAT BHIMOJHEHUS 3a/IaHUN.

OK 8. CaMOCTOSITENIPHO  OTMPEACNATh  3a7audl  Npo(hecCHOHaTBbHOTO U
JMYHOCTHOTO pa3BUTHsSI, 3aHUMATHCS CaMOOOpa30oBaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIIEHUE KBATU(PUKALIUH.

OK 9. OpHeHTHpPOBAaTbCSI B YCIOBHUAX YaCTOM CMEHBI TEXHOJOTHMH B

poheCCHOHAIIBHON JEATCIIBHOCTH.




JInyHoCTHBIE pe3yJibTAaThl peaju3aluu NPOrpaMMbl BOCIIUTAHUS,
onpe/eJeHHbIe 0TPACIEeBbIMH TPEOOBAHNSIMH K /1€JIOBBIM Ka4eCTBaM JIMYHOCTH

I[CMOHCTpI/Ipy}OHII/Iﬁ TOTOBHOCTH M CIIOCOOHOCTH BECTH Auajor ¢
APYIruMu JIXOOAbMH, JOCTUI'aTh B HCM B3dMMOIIOHHUMAHU I,
HaXOIHUTb 06HII/IC OCJIN U COTPYAHUYATDh I UX JOCTHKCHHUA B
HpO(i)GCCHOHaHLHOfI ACATCIBHOCTHU

JIP 13

[TposiBIIsItOIINI CO3HATEIFHOE OTHOIICHHUE K HEITPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCTICITHON TPO(PECCHOHATIEHON 1 JIP 14
OOIIECTBEHHOM NESITETLHOCTH

[TposiBrsitonIuii rpakJaHCKOE OTHOILIIEHUE K MPOdeCCHOHATBHON
NEATEIIBHOCTH KaK K BO3MOKHOCTH JINYHOT'O Y4aCTHUs B PELICHUU

JIP 15
0O0I1IeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATIBHBIX
npo0em
[IprHUMAIOLINI OCHOBBI SKOJIOTUYECKON KYJIbTYPHI, JIP 16

COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIUICHUS, TPUMEHSIFOIIUN ONBIT SKOJIOTUYECKH
OpPUEHTHUPOBAHHOU pedhICKCUBHO-OIIEHOYHON U IPAKTUYECKOMN
JEATEIIbHOCTH B )KM3HEHHBIX CUTYalUsIX U MPO(HECCUOHATBHOM
JEATECIIbHOCTH

[IposBnsironMi IEHHOCTHOE OTHOILIEHUE K KYJIbTYPE U JIP 17
HCKYCCTBY, K KYJbTYpE PEUH U KYJIbTYpE MOBEJICHHUS, K KPacOTe U
rapMOHUU




3.1. TemaTnuecknii mjaH NnpopheccCHOHAIBHOT0 MOYJIA

3. CTPYKTYPA U COAEPKAHUE ITPOPECCHOHAJIBHOI'O MOAYJIA

O0BbeM BpeMeHH, OTBe/ICHHbI HA OCBOCHUE MpaKTiKka
MEKIMCIUTIIMHAPHOTO Kypca (KYpCoB) P
CamMocTrosiTe1bHASA
Oos3aTenbHast ayiuTOpHas yueOHas padora
HArpy3Ka o0y4auerocs
Koasl HaHMeHOBAHNS Pa3Ie/ion Bcero o0y4aromerocs IIpousBoacTBeHHast
npogdeccuoHaATbHBIX * 4acoB B T.4. (o npodutro
o npo¢eccCHOHATBHOI0 MOAYJIS B T.4., B T.4., YuebOnas,
KOMITeTeHIIU U J1abopaTopHbIe CIeUATBHOCTH),
Beero 5 Kypeosast | o KypcoBasi 4acoB
y padoThI M cero, 4acoB
padora padora
YacoB | MPaKTHYecKHe (npoekr) 4acoB (npoexT)
3aHATHA, P ’ p >
4acoB 4acoB
JacoB
1 2 3 4 5 6 7 8 9 10
K 1.1, IIK 1.2 Pa3gen 1. IIpoBenerne pabot mo
MIPOBOJIKE TIIyOOKHX M CBEPXIITyOOKHX 270
CKBOXMH B PA3IMYHBIX T'OPHO- 1236 680 340 2 144
Te0JOTHYECKUX YCIOBHAX 30 15
K 13,1IK 1.4 Pa3gen 2. IlpoBenerne pabor mo
MIPEAOTBPALIECHUIO M JINKBUJIAINT
OCIIOKHEHUH W aBapuil mpu OypeHHH 276 136 65 68 2
CKBAXHH
IIpou3BoacTBEeHHAs NIPAKTHKA (110
NPoQUII0 CIeNHATBLHOCTH), YaCOB
Beero: 1512 816 335 30 | 408 | 15 72 216

*

Pasnen mpodeccnonanbHOro Momynas — 4acTh NPUMEPHOM IPOrpaMMbl NMPO(ECCHOHAIBLHOTO MOAYJA, KOTOPas XapaKTEpH3YETCs JIOTHYECKOH
3aBEPIICHHOCTBIO M HANPABJICHA HA OCBOCHUE OJHOM UIIM HECKOJBKUX MPO(ECCUOHATBHBIX KOMIIETEHIMI. Pasaen npodeccnonanbHoro Moy MOXKET
COCTOSITh M3 MEXIUCHUIUTMHAPHOTO Kypca WM €r0 YacTH U COOTBETCTBYIONIMX YacTel y4eOHOW W MPOM3BOJACTBEHHOW MpakTHK. HanMeHoBaHme

pasgcia Hpg(i)eCCHOI-!'aHBHOFO MOAYJId NOJDKHO HAYMHATBCA C  OTIVIATOJIBHOTO CYHICCTBHTCILHOTO W OTpaXaTb COBOKYIIHOCTH OCBaMBACMBbIX
KOMIICTCHIIMKY, YMCHUU U 3HAHUU.
8



3.2. Coaep:xkanue o0yueHusi no npogpeccunonaaibuomy moaysao (IIM)

HaumenoBanue pa3jae/ioB
npogeccuoHAJIbLHOT0 MOYJISA
(ITM), MesKIM CHUIIMHAPHBIX

Coz[ep)lcafme y'{eﬁﬂoro MarTtepuaJia, J'IaﬁOpaTOPHLIe paﬁoTbI H NNPAKTUYCCKHUE 3aHATHUSA,

CaMOCTOSITe/IbHAsE padoTa 00y4aIuXxcs, KypcoBasi padbora (IIpoeKT)

O0BbeM yacoB

kypcoB (MJIK) u Trem
1 2 3
MJK.01.01.: Texnonorus 816
OypeHusi HeTAHBIX U ra30BbIX
CKBAKMH
Pa3znea 1: IIpoBenenue pador 680
10 MPOBOJKE IIy0OKHX U
CBEPXIJIY0OOKUX CKBAKUH B
Pa3JMYHBbIX TOPHO-
reoJIOrHYecKUX YCJI0BHAX
Tema 1.1. O0Omne cBeaeHNs O Conepxanue 8
CTPOEHUU U CBOMCTBAX METAJUIOB
1 CILTABOB. 1. | Kpucraiimueckoe CTpoeHre METANIOB M CILIABOB. THIIbI KPUCTAIINYECKHX 2
peieTok. AHM30TPONHS KPUCTAIIIOB. AJJIOTPONHS METAJUIOB. AJUIOTPONINYECKHE
npeBpaneHus xKene3a. MeTo bl N3ydeHHs CTPOCHHS METAJUIOB.
2. | ®du3nyecKue 1 XMMHUYeCKHe CBOiicTBa MeTa/llI0B. [110THOCTB, TEMIIepaTypa 2
TUTaBJICHHS, TETTIONPOBOTHOCTD, TEIUIOBOE PACHIMPEHHE, YACTbHAS TETIOEMKOCTD,
MarHuTHBIE CBOICTBA, XuMHueckue cBoicta.(IIpakTnyeckas noaroToBka)
3. | Mexanuueckue cBoiicTBa MeTa/l1oB. Buzsl negopmaruu. [IpouyHocTs. 2
[TnactuunocTh. Y napHas Bs3kocTh. TBepaocTs. YcranocTs.(IIpaktuueckas
MOJATOTOBKA)
4. | TexHoJOru4ecKue CBOMCTBA METAIOB U cIJIaBOB. O0pabaThIBAEMOCTb. 2
CaapuaeMoctb. KoBkoctb. [IpokanuBaemocts. XKuakorekydects(IIpaktuyeckas
MOATOTOBKA)
IIpakTHyeckue 3aHATHA 6
1. | Onpenenenue ynapHoii Bsizkoctu Matepuaios.(IIpakTuueckast moaroroBka) 2




2. | Onpenenenue TBeproctu Marepuanos.(IIpakTuyeckas moaroToBka) 2
3. | Onpenenenue pa3pyaroidx Harpy30K U CpaBHEHUE UX C IAaHHBIMU 2
tabmuil. (IIpakTudeckas moArOTOBKA)
Tema 1.2. Ctpoenue, Conepxanue 12
MapKHpPOBKa U KIIaCCHUKaLs 1. | Kene3oyriepoaucrolie ciuiaBbl. OOuIe cBeneHus o cruiaBax. [lepenenbuoie u 2
MaTCpHAJIOB H CILJIABOB. nuTelHble 4yryHbl. Cepblii, BBICOKOIPOYHBII, KOBKHI, IETHPOBAHHBIN YyTyH.
ITonyyenue uyryna. Kimaccudukamus ayryHa.
2. | OcHoBHbIEe cBeleHUsl 0 cTaau. OOmas knaccuukanus cTaiad. Y TIepOJUCThIe CTaIIH. 4
JlerupoBannsie ctanu. TBepabIe CIIIaBbI.
3. | LIBeTHBIE MeTAJLIbI M MX CILUIaBbI. Me/b U €€ CIUIaBbl. AJIIOMUHHM U €O CIUIaBHI. 2
4. | Koppo3usi MeTa/s1I0B H Mepbl 60pbObI ¢ Heil. Kopposus metaimoB. CylmiHOCTb 2
XUMHUYECKOHN U 3JICKTPOXUMHUYECKON KOPPO3HH.
5. | HemeTasuinueckue matepualnl. Kiaccudukanys HeMETAIIMYECKUX MaTEPUAIIOB. 2
[Tnactmaccel. [TonuaTiieH, HOIUCTUPOIT, TTOJH-
XJIOPBUHUIL
IpakTHYecKne 3aHATHS. 22
1. | [Honp3ysich quarpaMMoi COCTOSIHUS XKeIe30yTIAEPOIUCTHIX CIUIABOB, IO COJIEPKAHUIO 2
yriaepoja ONpeaesIuTh TEMIEPAaTypy OKOHYAHUS U Havaja
kpuctanmm3anuu(lIpakTuueckas moAroroBka)
2. | Ilo nnarpamme COCTOSIHUS KEJIE30yTIEPOAUCTHIX CIUIABOB OMPEEIIUTh TEMIIEPATYPy 2
KpUCTAJNIM3AIMHU ¢ JII00oH KoHIeHTpatmel yrnepoaa(lIpakTuyeckas moAroToBKa)
3. | AHain3 cocTaBa JKeJe30yTJIepOAMCTHIX CIIJIABOB PAa3IMYHBIX MApOK 2
4. | OnpenenuTh OCHOBHBIE CIIOCOOBI ITPOIIECCa 3aKaIKU, OTIYCKa, OTKUTA, HOPMATH3allUN 2
cranu(IIpakTuyeckas noaroToBka)
5. | CoctaBuTh TabiMIly IoJydeHus yriaepoauctoi cranu.([IpakTuueckast moaroToBka) 2
6. | CoctaBuTh TaONMIly moxydeHus JerupoBanHoi ctanu.(IIpakTrdeckas moaAroToBka) 2
7. | CocTtaBuTh cXeMy KJacCU(UKALIUN YIIIEPOIUCTON CTAIH [0 XUMHUYECKOMY COCTaBy U 2
kauecTBy.(IIpakTrueckas moaroToBka)
8. | CocTaBuTh cxemy KiacCU(UKALIUU JIETUPOBAHHOM CTAIM 10 XUMUYECKOMY COCTaBy U 2
kauecTBy.([IpakTrueckas moaAroToBka)
9. | Ananm3 cocTaBa YIrlIepoOJUCTBIX cTaneil paznuuHbix Mapok.([Ipaktudeckas 2
MOATOTOBKA)
10. | AHanu3 coctaBa JIETUPOBAHHBIX cTasied pa3nuyHbIx Mapok.(IIpakTuueckas 2
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MOATOTOBKA)

11.

OrnpeneneHne MMEKTPUISCKON MPOYHOCTH TBEPIAbIX AUANeKTpUKOB. ([IpakTndeckas
MOATOTOBKA)

Tema 1.3. Texnomorndeckue
METO/Ibl 00PabOTKH MaTEPHAIIOB.

Conepxanue

10

1.

XuMuKoO-TepMuUYecKkasi 00padoTka crajam. [{emenranus. A30TUpoOBaHHUE,
nuanupoBanue. Juddysnonnas meramumsanmsi.

2.

TepMuueckas 00padoTka MeTaJIOB. Buibl TepMuvecKoit 00paboTKH, OTXKUT U
HopManu3aiusi. CKOpocTh Harpesa, crnocoOsl 3akanku. OOpadoTKa X0I0A0M.
IToBepxHocTHas 3akanka. OTIYCK U CTapEHUE 3aKAJICHHOM CTalH.

3.

Caapka u pe3ka MetasioB. O01ue cBenenus. Buabl cBapHbIX cOeAMHEHUH.
Krnaccudukanus cnoco60B cBapku. DeKTpuuecKkas cBapka. ['azoBasi cBapka.

IlpakTHyecKkue 3aHATHS.

1.

Br160p MeTo/1a cBapKu METaJIJIOB B 3aBUCUMOCTH OT CBOMCTB
marepuana.(IIpakruyeckas moaAroToBka)

Tema 1.4 OcHOBEI
TEPMOJIMHAMUKH

Conepxanue

20

PabGouee Tes0 M ero mapamerpnl. TepmoaumHamuueckas cuctema. Ilapamerpsl
COCTOSIHHSI paboyero Teja W eAUHUIBI UX u3MepeHus. MjeanbHbll Ta3, ypaBHEHHE
COCTOSTHUS UJICAIbHOTO ra3a. ['a3oBas mocTosiHHAs U ee GU3NUYECKU CMBICI. ['a30BbIe
CMecCH, CIOCOOBI 3aJaHusl, OMPEJEICHUE Ta30BOWM IMOCTOSIHHOM M MOJISIPHOW MacChl
cMecu. PeanbHblli ra3. YpaBHEHHMS COCTOSHHUS PEAJIbHOTO rasa. Tero€éMKOCTb
pabouero Tena: MmaccoBas, OObEMHas, MOJIbHAs. TemIOEMKOCTb, Kak (QYHKIUS
nporecca. M3oxopHast u n3o0apHasi TEIUIOEMKOCTh, CBA3b MEXKAY HUMH. 3aBUCUMOCTb
TEIIOEMKOCTH OT TeMIleparyphl. VICTUHHAS M CpelHss TEIIOEMKOCTb. TerIoéMKOCTh
CMECH Ta30B. [TonsTie o ¢a3zoBbIxX mepexoaax U (Ga3zoBBIX MPEBPAIICHHSIX,
MPOTEKAIONIUX B pabOUMX Telax.

IlepBbIii U BTOPOH 3aKOHbI TEPMOAMHAMHUKHU. TepmMoaMHAMH4YeCKHE NPOLECCHI.
DHepreTuyeckue XapakTepUCTUKU TEPMOJMHAMUYECKUX CHUCTEM: TeIloTa, padora,
BHYTPEHHSII JHeprus, HHTajbnud. [loHatue QyHKIuM mnpouecca H  (QyHKIUH
COCTOSIHUSI. DKBUBAJIEHTHOCTh TEIUIOTHI U paboThl. CyIIHOCTh U ypaBHEHHUE MEPBOTO
3aKOHAa TEpPMOJMHAMHUKU. PaBHOBECHbIE TEPMOAMHAMHUYECKHE TIPOLECCHI U HX
obpatumocTs. ['padudeckoe m300pakeHre MporeccoB. MexaHuueckass W TEIioBas
muarpaMmel.  [lomuTpomHele  mpormecchl, HMX — HccieloBaHMe U rpaduyeckoe
n3o0pakeHne B paboyeil  auarpamme.  DHEPreTHMYECKUE  XapaKTEePUCTHKHU

10

11




MOJIUTPOIHBIX MPOIIECCOB.

CymHOCTs BTOPOTO 33aKOHA TEPMOIAMHAMUKHA M €ro pasiuyHble (OPMYITHPOBKU
(Knaysmyca, Tomcona, bombnmana, [lnmanka). OOmipe moJ0OKEHHS TEOPHH ITHMKJIOB.
[Mukner mpsimele W obparnbie. Llukn Kapno, unaTerpan Knmaysmyca. DuTponus -
napaMerp COCTOsIHUA, ee (DU3MYECKHil CMBICI, W3MEHEHHE B Ipoleccax. TersoBas
Juarpamma.

3. | TepmoauHamMuka ra3oBoro mnoroka. OCHOBHbIE YpaBHEHUS TEPMOIUMHAMHUKU 2
ra3oBoro Imortoka. Pacrnonaraemas pabota moTOKa. ApauabaTHoe HCTEYEHUE,
KpUTHYECKAass  CKOPOCTh M MaKCUMaJIbHBIM  pacxoj,  HMACAIBHOIO  rasa.
Komb6unupoBanHoe comuio JlaBains. VcreueHne KanenbHbIX JKUJKOCTEN, TapOB U I'a30B
C YYETOM TPEHUS.

4. | ApeasbHble UNHUKJIbI TEIVIOBBIX MAamMH. [{UKIbI [OpPIIHEBBIX JBUTATENEH 2
BHYTPEHHEI'0 CrOpaHusl, Ta30TypOMHHBIX, HAPOCUIOBBIX, XOJOJMIBHBIX YCTaHOBOK.

IIpakTHyeckue 3aHATHSA. 4

1. | Metoasl H3MepeHHH OCHOBHBIX TepMoauHaMudyeckux mnapamerpos(IIpakTuueckas 1
MOATOTOBKA)
2. | Pacuér napamerpos razoBoii cMecu(IlpakTuueckas moaroToBka) 1
3. | Pacuer sHTansnuu u suTponuu.(Ilpaktnueckas moAroToBKa) 1
4. | OcHOBHBIE AONYIIEHUS U MPUHIUIBI pacuéTa IUKIOB. M300pa’keHue LHKIOB B 1
paboueil 1 TemIoBoOl 1uarpaMMax. AHajIu3 U CpaBHEHUE Pa3IUUHBIX TPYII LUKIIOB MO
OCHOBHBIM napamerpam.(IIpakTnyueckas noAroroBka)

JlabopaTopHbie padoThl 6
1. | U3yuenue 3akoHOB HujeanbHbIX razoB(lIpakTrueckas moaroToBka) 1
2. | OnpeneneHre OCHOBHBIX apaMeTpoB coctosiHus raza(llpaktuyeckas moaroToBka) 1
3. | Onpenenenne 3aBUCUMOCTH TEMIIEPATYPhI HACBIIIIEHHOT'O IIapa OT 1

nasnenus. ([ IpakTuueckast moJIroToBKa)
4. | VccaenoBanue NoaMTponHbIX mponeccoB(IIpakTuueckas moAroToBKa) 1
5. | 3ydeHue npouecca aanabaTHOrO UCTEUEHUS ra3a uepes3 CyKUBaroIleecs 2
comno(IIpakTuyeckas NOArOTOBKA)
Tema 1.5 Teopus remnooomena | Conepxkanue 16
1. | Mexanu3Mbl nepenaus Temiaa. TennonpoBOJHOCTb, KOHBEKIMs, H3inydeHue. Mx 4

CpPaBHUTENbHBIA aHaIW3. TeIIOBOW MOTOK, IUIOTHOCTh TEIUIOBOTO  IMOTOKA.
TemneparypHoe  1mojie, TEMIEpPaTypHbII  I'PaJUEHT. OcCHOBHOH  3aKOH
TerIonpoBoAHOCTH.  KoadduimeHnT TenmaonpoBOAHOCTH. TemmeparypHoe —ToJie
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TJIOCKHUX M IUJIMHAPUYECKUX CTEHOK. MeTo 1 peryisipHOro TEIJIOBOTO pexuma.

KonBekiuoHnblii TemioodoMen. YpaBuenue HrpioroHa-Puxmana. Koaddunuent
terooTAnaud.  CBoOOJgHAss M BBIHYXKJAEHHas  KOHBeKUMs. JlamuHapHbli
TypOyJneHTHbI pexum TeueHus. OcHOBbI Teopuu mnojobus. KpurepuaibHble
yYpaBHEHMS TEIUIOOTAA4YH NPH CBOOOAHOM U BBIHYXKIEHHOM JBHKEHUM TEKY4eH cpeibl.
Temonepenaua uepe3 IJIOCKYH0 M LWIMHIPUYECKYIO CTEHKH. KOHCTpYKTHBHBIE
O0COOEHHOCTH  TEIIOOOMEHHMKOB  PEKYNEepaTUBHOIO,  PEreHEpaTHMBHOTO U
CMECHUTEJILHOI'O TUIIOB.

Tennooomen usiryuyenneM. Ousnueckas CYIIHOCTbh JIYUUCTOTO TEIJIOOOMEHA, BUIBI
MOTOKOB M3JIYYECHUS M PaIHAlMOHHBIC XapakTepucTUKU Tei. OCHOBHBIE 3aKOHBI
teruioBoro  w3nydenus (Ilmanka, Bwuna, Credana-bonbumana, Kupxroga).
D¢ dexrnBHoe m3mydenue. [IpuBenéHHbI KOIDOUIMEHT W3TYYCHUS CUCTEMBI TEI.
JlygucThIil TEI000MEH MEXAY TellaMH, pa3/JelIeHHbIMH MIPO3payHON cpeqoii. 3ammTa
OT TETJIOBOTO M3ITyYSHHS.

IlpakTH4yecKkue 3aHATHS.

1.

Pacuer nponeccoB HarpeBa M oxjdaxaeHUs Ten npoctoi ¢opmel. (IIpakTuueckas
MO/ITOTOBKA)

[

Pacuér Teronepenaun yepe3 MHOTOCTIOMHYIO cTeHKY(IIpakTHyeckas moaroToBka)

OmnpeneneHne TEPMOAMHAMHUYECKUX TapamMeTpoB TerutoHocutenei. ([TpakTudeckas
MO/ITOTOBKA)

4.

TerutoBoit pacyer TerioooMeHHbIX anmnapaToB(IIpakTuyeckas moJaroToBKa)

[

JlabopaTopHbie padoThl

1.

Omnpenenenne ko3P puieHTa TEMIONMPOBOAHOCTH PA3TUIHBIX MAaTEPHAIIOB.
Omnpenenenne kod3pduuueHTa TEMIOOTAAYM MpHU CBOOOJHOW U  BBIHYXJIEHHOU
koHBekIMH. (IIpakTHueckas moAroToBka)

N |

Omnpenenenne ko3¢ purneHTa TEMIONPOBOAHOCTH Pa3IMUHbIX MaTEPUATIOB.
Omnpenenenne kodduumeHTa TEMIOOTAaYM NpU CBOOOJHOW U  BBIHYXIEHHOU
koHBeKIMHU. ([IpakTHueckas moAroToBKa)

Tema 1.6 OcHOBEI
TEIUIOTEXHUKHU

Conepxanue

14

1.

Kotnoarperarsl. [lpuHiunuanbHas cxema KOTEJIbHOW YCTAaHOBKH, €€ OCHOBHBIE
AJIEMEHTHI M WX KOMIIOHOBKAa. Tumbl Tomok. Krnaccudukarus Tomok u oOmue
TpeOOBaHUS K HUM. OKCIUTyaTalWsl KOTJIOArperaToB ¥ OCHOBHBIC  ITOJOXKECHHS
npaBm ['ocTexHaa30pa U TEXHUKHU O€30MaCHOCTH.

ITapoBbie TYypOMHBI U Ta30TYPOMHHBIE YCTAHOBKH. CXEMBI YCTpOWCTBA TypOWH U
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npuHOMIBl uX JedctBus. IIpeoOpazoBaHue sHepruM B COIUIOBOM ammapaTe ¥ Ha
nonatkax TypOuH. bamanc sueprum, ananmus notepsr W KIIJ| crymenu TypOMHBI.
[TapoBbie TypOuHBL. KOHCTpYKTHBHBIE OCOOCHHOCTH KOHIEHCALIMOHHBIX TYpOUH H
TypOMH ¢ T[POTHUBOJABICHUEM, TEIUIOQUKAMOHHBIX TypOuWH. XapakTepHbIe
rnapamMeTpbl U €AMHUYHBIE MOITHOCTH TypOuH. ['azorypounHbIe ycTaHoBku (I'TY).
Cxema 1 OCHOBHbIE 3j1€MeHTHI ['TVY.

ITopmHeBble ABUraTe]H BHYTpPeHHero cropanms. IIpuHiunel paGoTsl U paboune
npoueccel JIBC. TorumBo mns JIBC. CmeceoOpazoBanue u 3axuranue. MeTomabl
peryaupoBaHMs MOLIHOCTH JABMrarens. TemoBoil OamaHc M MOTepU B JIBUTATENSX.
Koadduumentsr moneznoro neiicteust JBC. Ompenenenne 4acoBoro u yAeIbHBIX
pacxonoB TormmBa. CrnocoObl  IMOBBIIIEHUS  MOLIHOCTH U SKOHOMHYHOCTH
JIBC.(ITpakTnueckas moAroToBKa)

IIpak

THYCCKHUE 3aHATHUA.

Pacuer Tennots! cropanus Tommsa. Pacdér pacxona TOILIMBA, yAEIbHBIA PACXOL
toryuBa.(IIpakTHueckas moAroToBKa)

OCHOBBI TEIJIOBOTO pacueTa KOTEIbHBIX arperaTtoB. 3a/ladyu U METO/IbI TETIOBOTO
pacuera. Ternooit 6ananc u KI1J[ kotenpHoro arperara. (IIpaktuyeckast HoaroToBKa)

Tema 1.7 O61mue cBeaenus o
OypeHUHN CKBAaXKHH.

Conepxanue

18

1.

Bypenue ckBaxuH. Pazputue HeTssHON npombliieHHOCTH B Poccun. OCHOBHBIE
JTAaHHbIE U3 UCTOPUU OypeHUsI HEPTAHBIX U T'a30BbIX CKBAXKUH U OCOOCHHOCTH
pa3BUTHsI OYpOBBIX pabOT B MOCIEBOECHHBIN Nepuo/1. ['apaHTun ycreurHoi NpoBoIKU
CKBa)KMHBI.

BypoBas ckBaxuna. [Tonsitue o OypoBoii ckBaxkune. Kinaccudukamnus u Ha3HaueHUE
ckBaxuH. KoHCTpyKIMs ckBaxuHbl. [{lemMeHTHpOBaHKE CKBaXKUHBI. [{nKn
CTPOUTENIbCTBA CKBAKMHBL. O0I1IMEe MEPONPUSITHS IO OXPaHEe IPUPOJIbI U
OKPY’KarOIe! Cpeibl IPU CTPOUTEIBCTBE CKBAXKHUH.

CyuecTByomniue crnocoobl OypeHusi CKBa:kKMH. YapHoe OypeHue.
TexHonornueckas cxema BpamareiabHoro o0ypenus. Konabckas cBepxrirybokas
ckBaknHa. TpeboBaHus K MpoBeaeHNI0 OypoBbIX padoT.([IpakTrueckas moArOTOBKA)

IIpakTHYecKkue 3aHATHSA.

1.

AHanu3 TEXHOJIOTMYECKOI'0 M BCIIOMOTraTEILHOIO HHCTPYMCHTA JJII YAAaPHO-
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ka"aTHoro Oypenus.(IIpakTuyeckas moaroToBka)

2. | Anamms o6casHbIX TpyO U aBapHITHOr0 MHCTPYMEHTA, IPUMEHSAEMBIX NIPH yIapHO- 2
kaHaTHoOM Oypenun.(IIpakTrdeckas moAroToBKa)
3. | Anamus OypOBOI'0 HHCTPYMEHTA, IPUMEHSIEMOT0 MPH INTyOOKOM BpalaTeIbHOM 2
oypenuu.(IIpakTudeckas moaroToBka)
4. | Beibop OypoBOro cHapsizia ¥ OnpeieieHue PEeKOMEHIyEMBIX TapaMeTPOB PEKHMa 2
BpalaresibHo-yaapHoro oypenust.(IIpaktuueckas moaroToBka)
Tema 1.8 TloaroToBHUTEIBHBIC Conepixanne 8
PAGOTLI K OYPEHHIO CRBAKMHLI 1. | HoaroroBuTe/IbHBIE PAGOTHI K OypeHHI0 CKBAa:KHH. MOHTax OypoBOTo
000py/I0BaHUs U CTPOUTEIHCTBO MPUBBILLIEYHBIX COOPYX eHUI. OCHACTKa TaJleBON 6
CHCTEMBI. Y CTaHOBKA LIaXTHOI'O HanpasiieHus. LleHTpupoBaHue BBILIKU U POTOpa.
[TyckoBas konpepenuus.(IIpakTruueckast moaAroTOBKA)
2. | OcnoBHas AOKYMEHTallMsi HAa CTPOUTEJbCTBO CKBaKMHBI. llepeueHr u 2
COJIepKaHWE OCHOBHOHM JIOKyMEHTallUu, HEOOXOAUMOHM Juist OypeHHs CKBaXKHMHBI.
[TepBuuHble JOKYMEHTHI OypoBOH OpHraabl, cojepKallue OINUCaHHe KOMIUIeKca
TEXHOJIOTHYECKOT0 Ipolecca Oypenus ckBaxuH.(IIpakTuueckas moAroToBKa)
IIpakTHyecKue 3aHATHS. 4
1. | BeiOop ocHactku TaneBoi cuctemsl.(IIpakTuyeckas moaroToBKa) 2
2. | Bribop nquamerpa U THIA TaJeBOrO KaHaTa JJIsi OCHACTKH TaJIeBOM
cucreMsl.(IIpakTudeckas moAroToBKa)
Tema 1.9. O6opynoBanue, Conep:kanue 10
npUMeHsieMoe 17151 OypeHus
CKBAKHH 1. | BypoBble ycTaHOBKH I1y00koro 0Oypenusi. bypossie ycranoBku OAO «Y panmany.
Bbypossie ycranoBku OAQO «Bounrorpaackuii 3aBoj O0ypoBOil TEXHUKNY. 6
2. | BypoBble BbIIIKH M 000py10BaHHUeE VISl CYCKA U MOAbeMa OypHJILHON KOJTOHHBI. 2
Bypogas BbIka. CTpOUTEIbCTBO MPUBBILICYHBIX COOpYXeHUl. bypoBas nedesxka.
[TaeBMOpackpenutenu. Perynstopsl nogauun gosorta. TaneBas cucrema. Ltpomnbl
Oypuibable. Mexanusmsl ACII.
3. | OGopynoBaHue U HHCTPYMEHT JIs1 OypeHHs] CKBaKHMH. 2
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Porop. Beptator. BypoBoii pykas. bypoBoii Hacoc. Ctosik. CUI0BOI TPUBOSIL.
IlpakTHYecKkHne 3aHATHSI. 8
1. | Beibop Tma OypoBoii ycTaHOBKH Jisi OypeHus cKBaKUHBL. ([IpakTrueckast 2
MOJIFOTOBKA)
2. | OnpeneneHre MOIIHOCTH JBUraTeneil 0ypoBoi ycraHoBKH.([IpakTudeckast 2
MOATOTOBKA)
3. | Beibop tuma snedeaxu. ([IpakTudeckas moaroroska) 2
4. | Onpenenenue OCHOBHBIX pa3MepoB Hacoca.([IpakTiueckas moaroToBka) 2
Conep:kanue 6
Tema 1.10. ®uzuko-
MEXaHWYECKHe CBOHCTBA TOPHBIX | 1. .
ropot CpoiicTBa TOPHBLIX MOPOJL. O6mue cBeaeHus 0 TOpHBIX mopoaax. OCHOBHbIE (HU3UKO- 4
MEXaHUYECKHEe CBOMCTBA TOPHBIX MOPO/I, BIUSIONINE HA TIPOIECC UX PA3PYIICHUS.
IInotHOCTB TOpPHOM NTOPOABL. IIpoYHOCTE TOPHOM OPOABL. TBEPAOCT U YIIPYTOCTh
rOpHOH MOpoabl. AOPa3MBHOCTH TOPHOM MOPOJIBI.
2. 2
Kuaccnpukanusi ropHbIX mopoa mo Kpenoctu 1 0ypumoctu. Kpenocts ropHoit
nopoabl. bypuMocTs ropHoit moposl. @uU3NYecKue sIBICHUS MPH pa3pylieHun. Buabl
pa3pyIIeHHs TOPHBIX TTOPOJT TpH OypeHuH. [laBieHre TOPHBIX IMOPOJ] B IUIACTAX.
Y CTOMYUBOCTH T'OPHBIX IOPOI.
IpakTnyeckue 3aHATHA. 4
1. | Beibop ropusix nopon no Hlpeitnepy.(Ilpaktuueckas moaroToBka) 2
2. | Onpenenenue TBEPAOCTH U MIACTHYHOCTU TOpHBIX opo1.(IIpakTuueckas 2
MOJITOTOBKA)
Conepxanue 22
Tema 1.11. 1. | YcaoBus pa6oTsi 6ypoBbIX 10J10T. 2
[Toponopaspymaroniuia
WHCTPYMEHT 2 8

Hosora nust OypeHusi CIUIOMIHBIM 3a0oeM. JlomacTHble [10J70Ta: Ha3HA4YEHUE,
TUTIOPAa3MEPbl U KOHCTPYKHUA OJHOJOIMACTHBIX, ABYXJIOIMACTHBIX, TPCXJIOMACTHBIX,
HCTUPAOIIE-PSKYIUX  TOJIOT. [IUKOOYpHI. Hctuparoie-pexymnme A0J0Ta.
AnmazHbple  J0J0Ta M JOJI0OTa, AapPMUPOBAHHBIE CHHTETUYECKMMM  IIOJHU-
KPUCTAJUIMYECKUMH aJIMAa3HBIMM BCTAaBKaMH: Ha3HAu€HHE, KOHCTPYKIHUS, THIIO-
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pa3sMEPEI, 0COOEHHOCTH OKCILTyaTaluu. Hlapomeque J0JI0TaA.

3. | Hlapomeynblie 10J10TA. [apomieynsle 100Ta: Ha3HAYEHHWE, TUIIOPA3MEPHI, 6
KOHCTPYKLMS LIApOLIEYHbIX AOJOT Ul CIUIOLIHOIO pa3pylleHus 3a0osi (OCHOBHbBIE
BUJbl ONOp IIAPOUIEK, IE€PMETHU3ALMsA OIOp, CUCTEMbI IPOMBIBKH, HCIIOJIHEHUE
BOOPY)KCHHS  IIapomiek). TpeximiapomiedHbie  J0J0Ta,  Bbimyckaemble OAQO
«Bomrabypmamr», OAO «VYpanOypmam», OAO «CapamyiabCKUil — Mari3aBoy.
Boopyxenue 1mapomednbix gon0T. Tunbsl BoopyxeHus. KoHcTpykuus —onop
MIAPOMICYHBIX JIOJIOT U MX Kiaccupukamus. [IpoMbIBOUHBIE CHCTEMBI IIAPOIICYHBIX
J0710T. ITyTu coBepIieHCTBOBaHMSI NIAPOLIEYHBIX J0JIOT.
4. | CHapsabl 1Jis1 KOJIOHKOBOIO OypeHusi, KepHOIIpUEMHbIe YCTPoiicTBa U OypHiIbHbIE 4
roJIOBKH K HUM: Ha3HaYeHHe, TUIIOpa3Mepsbl, KOHCTpyKuuu.(IIpakTnyeckas
MOJATOTOBKA)
5. | JoJsioTa 1J1s1 cnenuaabHbIX Heseil. Paciupureny, BCTaBHbIE 070Ta IS 2
TypOMHHOTO U POTOPHOTO OypeHUs Oe3 MmoabeMa OypPHIILHON KOJIOHHBI JIJISi CMCHBI
nosora. HazHaueHue, KOHCTPYKIMsl, TUIOPa3MEPHI TOJIOT VISl CIENUAIIBHBIX LIEIIEH.
IIpakTHyeckue 3aHATHSA. 10
1. | AHain3 TeXHUYECKOH TOKyMEHTaluu, oTpaxatouiei padory noinot.(IIpaktuueckas 1
MOJATOTOBKA)
2. | Beibop panrioHanbHbIX KOHCTpYKIMH 10J10T.(ITpakTHyeckas moAroToBka) 2
3. | Beibop TeXHHKO-3KOHOMHUYECKUX MoKa3aTeneil padotsl nonot.(IIpakTuueckas 1
MOJATOTOBKA)
4. | Kunemarnueckue pacueTsl paboThl OypoBbIX 10J0T.(IIpakTHueckas moAroToBKa) 1
5. | Beibop tuma u mogemu nosota.(IlpakTudeckas moaroToBka) 1
6. | OnpeneneHne CKOPOCTH UCTEUEHMSI JKUJKOCTH U3 TPOMBIBOUHBIX M CMEHHBIX HAaCaJ0K 2
nosiota.(IIpakTudeckas moaroToBka)
7. | Pacyer moTpeGHOI0 KOJIMYECTBA MIAPOIIECYHBIX J0JIOT CIUIOIIHOTO OypeHus A 2
oOecnieueHus miaHa 0ypoBsix padort.(IIpakTrueckas moaAroToBka)
Tema 1.12. Bypunsnas kononna. | Colaepixanue 24
1. | HazHayeHHe U KOHCTPYKUMS OYpPHJIbHOH KOJIOHHBI. 1
2. | XapaKkTepHCTHKA 3J1eMeHTOB OYpWJIBHOH KOJIOHHBI. Benymas TpyOa. 9

KoHncTpykius cranpHbIX OypuiIbHBIX TpyO, 3aMKOB U My(dT, MapkupoBka bK, 3amMkoB,
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JOCTOMHCTBA W HeAocTaTku. Ha3HaueHWe M KOHCTPYKLHS OypUIIBHBIX Tpyo Wu3
ATFOMUHHUEBBIX CIIJIAaBOB, JOCTOMHCTBA M HEIOCTAaTKU. Y TSDKEJICHHBIC OYPHIIbHBIC
TpyOBl, Ha3HAaYeHHE, KOHCTPYKUHUs, Monudukanus. Pe3pOoBble cMa3Ku, THIBI U
Ha3Ha4YCHHUE.

3. | BcnomorareabHbie 31eMeHThI 0YPUJILHON KOJOHHBI. 4
[TepeBoanuk.IIporexrop.llenTpaTop.Crabunuzarop.Kanmudbparop.HanmonoHerit
amoptuzarop. Pacimputens. @unstp. O6parubie knanana.([Ipaktudyeckas
MOATOTOBKA)

4. | KomnekToBanue M 3Kciyatanusi 0ypuiabHoii kKoa1oHHbI. (IIpakTnueckas 4
MOJATOTOBKA)

5. | O6cayxuBaHue JIeMeHTOB OypHIbHOI KoJIOHHBI. TpyOHas 6a3a u ee QyHKIHH. 6
[IpaBuna TpPaHCIOPTUPOBKU 3JEMEHTOB OypuibHOM  KosoHHBL. Ilorpy3ouno-
pasrpy3zounbie pabotsl. [IpaBuna ckimamupoBanust TpyO Ha Oypooi.(IIpakTuueckas
MOJATOTOBKA)

IIpakTHyeckue 3aHATHS. 20

1. | Beibop napamerpos YbBT. 4
Pacuer paunonansHOro quamerpa OypriIbHbIX TpyO i OypeHus
ckBaxuH.(IIpakTHueckas MOAroToBKa)

2. | Pacuer OypuiabHOI KOJIOHHBI IPU pOTOPHOM criocobe Oypenus.(IIpakTuueckas 6
MOJATOTOBKA)

3. | Beibop koMIOHOBKHM HM3a OypuiIbHON KoJOHHBL (IIpakTHyeckas NoaroToBka) 2

4. | AHanu3 HacocHO-KoMITpeccopHbIX TpYO.(IIpakTudeckas moaroToBka) 2

5. | Pacuer xosnonns! Tpy6 JIBT Ha mpoyHOCTE MPU POTOPHOM crioco0e 2
oypenus.(ITpakTrueckast moaroToBKa)

6. | Pacuer HanpspkeHMi, BOSHUKAIOMIMX B OYPUIIBHOM KOJIOHHE MPH Pa3INYHbIX CIIOCOOax 4
oypenwus.(IIpakTudeckas moAroToBKa)

Tema 1.13. Texnonorus Conep:xanue 10
IIPOMBIBKH CKBA>KHHbI 1. | lonsiTHe 0 TEXHOJIOTUH MPOMBIBKH CKBa:KHHbI. Ha3HaueHnEe MPOMBIBKH CKBaXKHHBI. 2
Haznauenue u GyHKIMHM OYpOBBIX PaCTBOPOB.

2. | lupkyJsimuoHHAasA cucTeMa 0ypoBoil ycTaHOBKHU. bypoBbie Hacockl. CxeMa 00BSI3KH 2
OypoBBIX HacOCOB. XUMHUECKasi 00pabOTKa U yTsbKelleHHe OypoBOro pacTBopa.

3. | BypoBsbie pacTBOpbI. | TMHUCTBIN pacTBOP KaK KOJUIOMIHO-CYCIIEH3MOHHAs CHCTEMA. 2

I'muabl w1 rouHOMarepuainibl. Mcnosib30BaHME BOJABI B KAYECTBE ITPOMBIBOYHOM
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KUIKOCTU. BypoBble pacTBOphl Ha HEPTAHON OCHOBE. BypeHHe CKBaKMH C OYMCTKON
320051 BO3AYXOM WJIM Ta3oM. ASpUPOBAHHBIC MPOMBIBOUHBIC >KUIKOCTH U TICHBI.
KonTtpons 3a kauecTBOM NPOMBIBOYHOM JKHUKOCTH B MpoLiecce OypeHHs CKBaKHUHBI.

4. | lIpuroroBiaeHue 6ypoBoro pacrsopa. OdopymoBaHue sl IPUTOTOBICHUS OYPOBOTO 2
pactBopa. TexHojmormueckuié mpolecc MNPUTOTOBIEHUS OypoBOro pacrBopa.
(ITpakTryeckas HOArOTOBKA)

5. | Ouucrka 6ypoBoro pacrsopa. O60pyaoBaHue sl OYHUCTKH OYPOBOTO pacTBOpa. 2
TpexcrynenuaTas ounctka 6ypoBoro pactsopa.(IIpakTiuueckas moaroToBKa)

IIpakTnueckue 3ansaTus.(IIpakTuyeckast moAroToBka) 22
1. | I'mapaBauyeckuil pacuer NpoMbIBKY CKBaKUHBI. (IIpakTHueckas noaroToBka) 6
2. | Beibop mapameTpoB u TuIa IpoMbIBOYHOM xkuaAKocTH.([IpakTuueckas moaroroBka) 2
3. | Onpenenenne BpeMeHH 00paOOTKH MIIMHUCTOTO PACTBOPA M CKOPOCTH TIOIa4H 2

xumuueckoro pearenra.(IIpakTuyeckas moaroToska)
Br16op Hacoca u pexxnma ero padotsl.(IIpakTuyeckas moaroToBKa) 2

5. | Pacuer konnuecTBa U MacChl IIIMHBI 711 IPUTOTOBJICHUS OYPOBOTO
pactBopa.([IpakTrueckas moAroTOBKA)

6. | Onpenenenue oobema 6ypoBoro pacrsopa aisi OypeHus ckBakunbl. (IIpakTuueckas 2
MOJATOTOBKA)

7. | AHanu3 TexHoJIOruu OypeHHsl CKBaXKUH ¢ poayBKoi. (IIpakTuyeckas noaroToBka) 2

8. | Ompenenenue naBieHUs BO3ayXa B Kommpeccope mpu npoayBke.(IIpakTuaeckas 4
MOJATOTOBKA)

Tema 1.14. BypoBbie pacTBOPHI 14

Conepxanue
1. | OcHoBbI PU3MKO-XMMHYECKHX CBOWHCTB OYPOBBLIX PACTBOPOB U HX BJIMSIHME HA 4

3ppekTUBHOCTL Tpomecca Oypenus. Hasnauenue OypoBBIX  PacTBOPOB.
Hucnepchas ¢aza u gucnepcHas cpena. [Iporeccsl, mpoTekaronye B JAUCHEPCHBIX
cucremax. O0s3aTenbHble MMOKa3aTean cBOMCTB OypoBbIX pacTBopoB. (IIpakTuueckas
MOATOTOBKA)
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MarepuaJbl 1Jisi IPUTOTOBJIECHUSA U PeryJTHPOBAHMS CBOMCTB OyPOBBIX
pactBopoB. [Topona riua. HaOyxanue rnuH. XuMmudyeckas o0padboTka OypoBbIX
pacTtBopoB. Bujibl 1 Ha3HaYEHUE BEIIECTB ClieliMaabHOro Ha3HaueHus: [IAB,
CMa3bIBAIOIINE U MPOTUBOM3HOCHBIE 100aBKH, IEHOTACUTENIN, UHTUOUTOPHI
Koppo3uu. TpeboBaHus K CrieHAIbHBIM J100aBKaM, BO3MOYKHbIE TOOOYHBIE SIBJICHHUS.

CrnennanbHble BH/bI 0ypOBBIX PACTBOPOB, YCJIOBUS UX PMMEHEHH, pelenTtypa
M TeXHOJIOTHsl NPUToTOBJIeHH . [IoHsATHE 00 MHrHOMPYIOIMX BUAAX TIIMHUCTBIX
pacTBopax, UX HazHaueHHe. Buapl HHTHOMPOBAaHHBIX PACTBOPOB. MenoBbIE pacTBOPEI,
KOMIIOHEHTHBIN COCTaB, YCJIOBUS IPUMEHEHHUS, TEXHOJIOTHS IPUTOTOBIICHMUSL.
BypoBble pacTBOPHI C KOHACHCUPOBAHHOM TBEp 10 (hazoil. MeponpusTus o oxpaHe
Henp u npupoasl.(IIpakTuueckast moaAroToBKa)

PeryiupoBanue cBOiCTB OypOBBIX PACTBOPOB B npouecce OypeHUusi CKBaKUH.
[TprunHBI, BbI3bIBAIONINE HEOOXOAUMOCTb PETYINPOBAHMSI CBOMCTB OYpOBOTO
pacTBopa B mpoiiecce OypeHus ckBaxut. [lepBuunast u BropuyHas o0paboTka
O0ypoBoro pactBopa. CepoBofopoiHas arpeccus. HeliTpanuzaropsl, CBA3bIBaIOIINE
CEPOBOIOPO] B BOJOPACTBOPUMBIE U BOJAOHEPACTBOPUMBIE CYIb(UIbI, TIPUMEHEHUE
ux, npenmymiectsa u HepoctaTku. (IIpakTnueckas noaroToBka)

JlabopaTopHbie padoThI

Omnpenenenue ycIoBHOM BSI3KOCTH BUCKO3UMeTpoM BBP-1.
Onpenenenne mokazarens ¢uiabrparmu Ha 1npubope BM-6.(IlpakTnueckas
MOJITOTOBKA)

Br16op mimoTHOCTH OypOBOTO pacTBOpa M ONpPEeTeHUE ero IUIOTHOCTH C IIOMOIIBIO
apeoMeTpa, pblYaKHBIX BECOB H MTUKHOMETPA.

OmnpeneneHne CTaTHYECKOTO HampsoKeHWss ciasura Ha npubope CHC -

2(ITpakTryeckasi MOATOTOBKA)

[TpubGops!l nnst ompeneneHuss OCHOBHBIX TOKa3aTelied CBOMCTB OypOBBIX pacTBOPOB,
uX ycTpoiicTBo, mpuHuun aericteus. (IIpakTiudeckast moAroToBka)

IIpakTH4eckue 3aHATHA.

10

AHanu3 crnenuanbHBIX IOKa3aTenel cBoWcTB OypoBbix pacTBOpoB.(IIpakTuueckas
MOATOTOBKA)

AHann3 MaTepuaioB U PeareHToB, HCIOJIb3YeMbIX B OypOBBIX PaCTBOPAX 3a
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pyOexoM, NX XapaKTepUCTHKA, OTeuecTBeHHBIC aHaoru. (I[IpakTuueckast moroToBka)

AHann3 OypOBBIX PaCTBOPOB ISl BCKPBITUS IPOAYKTUBHBIX IIJIACTOB: HA BOJIHOM
OCHOBE, Ha He(PTAHOM OCHOBE, ra3000pa3HbIe paOOUNE areHThl,
peuentypa.(ITpakTuueckast moaroroBka)

Pacuyer konnuecTBa 6ypoBOro pacTBOpa, XMMHUUYECKHX PEareHTOB, BOJIbI, YT KEIUTEIS
J1st Oypenust ckBakunsl. ([IpakTuueckast moaroroBka)

Omnpenenenne konuuectBa KML[ nms 06paboTKu IIIMHUCTOTO pacTBOpa B 33 JaHHOM
unrepsaie.(IIpakTudeckas moAroTOBKa)

OnpeneneHHe KOJIMYCCTBA Kpaxmaja IJId O6pa6OTKI/I TIIMHUCTOI'O paCTBOpPA B
3aaHHOM MHTCPBAJIC.
OnpeneneHHe BpCMCHHU O6pa6OTKI/I TJIMHHUCTOI'O pacTBOpa U CKOPOCTH IMOAa4YH

xummuueckoro peareHTa.(IIpaktuyeckas noaroToBka)

Tema 1.15. Pexxum Oypenus

Conepxanue

10

1.

Ilonsitue o pexume Oypenus. BriusHue mnapameTpoB pexuma OypeHuss Ha
KOJIMYECTBEHHbIE W KadeCTBEHHbIe TMoka3aTenu OypeHus. OcoOEHHOCTH pexruMa
OypeHust Tipu OypeHHH POTOPHBIM, TYPOHMHHBIM CIOCOOOM, BHHTOBBIMU 3a00WHBIMHU
IBUTATENsIMU U dnekTpoOypamu. KoHTponb mapameTpoB pexuma OypeHus.
[Ipumenenne OBM 1y BeIOOpa ONTHUMANIBHBIX TApaMETPOB peXUMa OypeHUs.
[Topsimok MPOEKTHUPOBAHUS peKUMa OypeHHs, MeTolbl mpoekTtupoBanus. [lomaua
MHCTpyMeHTa. ['eopusnyeckas ciayxb0a B KOHTpOJIE U YIPABIEHUH IPOLIECCOM
oypenus.([TpakTrueckas moAroToBKa)

3a0oiinble nBUraTeu. Ha3znaueHnue, ycTpolCTBO, OCHOBHBIE THIIOPA3MEPHI,

MPUHITN JIeHCTBUS TypOoOypa, BUHTOBOTO (OOBEMHOI0) JBHTATENs, 3JEKTpoOypa.
OcHoBHBIE  TpaBWJIa  JKCIUTyaTanuu  3a0oiHbix  aBurareneil.([Ipaktudeckas
MOATOTOBKA)

IIpakTHYecKkHe 3aHATHA.

20

1.

Br16op cnioco6a 6ypenust.(IIpakTruueckas moaroTroBka)

2.

[TpoextupoBanue potopHOro pexxkuma 0ypenus.(IIpakTuyeckas moaroToBKa)

[TpoextupoBanre TypOUHHOTO pexkuma Oypenus.([IpakTudeckasi moArOTOBKA)
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Omnpenenenne 0ceBoOil Harpy3KK Ha AOJIOTO IO MOKA3aHUSIM HHIUKATOpa
Beca.(IIpakTrueckas noAroToBKa)

Ornpezenienne 0ceBOM Harpy3Ku Ha 107010 nipu 3aaanHou nuuHe YBT.(Ilpaktuueckas
MOJTOTOBKA)

AHan3 MHOTOCTYIeHUYaThIX Typ000ypoB.(IIpakTuyeckas moaroToBka)

Tema 1.16. UckpuBnerue
CKB)KUH U OypeHHE HAaKJIOHHBIX
CKBa)XKHH

Conep:kanue

14

1.

HckpuBienne ckBakuH. Bo3MoKHbBIE HalpaBieHUsl CTBOJA CKBa)KMHBI B IIPOLIECCE
Oypenus.  bopr0a ¢ HCKpUBIEHHEM BEPTUKAJIbHBIX CKBaKMH. KOMIIOHOBKa HHU3a
OypuibHoii koioHHBI (KHBK) mis 60pe0bl ¢ rckpuBieHnemM ckBaxuH. KoHTpouss 3a
nojoxkeHueM ocu  ckBakuHbl. ConepxkaHue  MHKIMHOrpamwmsl.(IIpakTuueckas
MOATOTOBKA)

BypeHue HaKJIOHHO HANPABJEHHBIX CKBAXHH. [IpoQuiu HaKIOHHBIX CKBa)KHH.
Otknonsitorpe  ycrpoiictBa.  OCOOEHHOCTM — TEXHOJOTMM  OypeHHs  HAKJIOHHO
HAIpaBJIEHHBIX CKBaXWH. 3aboiiHoe opueHTHpoBaHue oTkigoHureneil. KHBK s
0€30pHeHTUPOBAHHOrO OypeHus. TernemMerpuuecKkue CHUCTEMBI ISl OPUEHTHPOBAHMS
OTKJIOHSIOIUX KOMITIOHOBOK. KycToBoe OypeHue ckBaxuH. bypeHune MHOro3abonHbIX
U MHOIOSPYCHBIX CKBaXHMH. bBypeHue OokoBbIX cTBOJOB. KoHuenuus OypeHus
rOpu30HTAIBbHBIX cKkBaKUH.(IIpakTHueckas noaroroBka)

Orpannyenusi JJisi TOPU30HTAJIBHBIX CKBa:KMH. [IpuMeHeHHE TOPH30HTAJIBHBIX
CKBKMH. MeTonbl OypeHUs TOPU3OHTANBHBIX CKBXXWUH. BBIHOC YacTUIl IIama u3
TOPU30HTAILHOTO CTBOJIA CKBaKWMHBI. METOJbl 3aKaHUMBAHUS TOPHU3OHTAIBHBIX
CKBaXMH. [IpuMeHeHHe ClennuaIbHOr0 TaMIOHAXXHOTO COCTaBa [UIsl KpETUIeHUs
TOPU3OHTAIBHBIX OOKOBBIX CTBOJIOB. [eodusuueckue pabOThI TIpH MPOBOIKE
TOPU3OHTAIBHBIX CKBaXXHH. VICMONb30BaHHWE COBPEMEHHBIX OYpOBBIX YCTaHOBOK U
o0opymoBaHus JUIS 3ape3kd OOKOBBIX CTBOJIOB. [IpHMeHEHWE KONTIOOWHTa TIpH
TOPU3OHTAJIBHOM 6ypeH1/H/1 CKBaXHH. 9KCHJ’IyaTaHI/I${ TOPHU3OHTAJIBHBIX
ckBakuH.(IIpakTrdeckas moaroToBKa)

JKoJIornyeckue TpeOOBaAHUS NPH OYPEHUHM HAKJOHHBIX M TOPHM30HTAJbHBIX
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cKBa:KMH. HekoTopble TEXHOIOTHYEeCKHE U KOJOTHYECKHEe TpeOOoBaHUA MPU OypeHUU
HAaKJIOHHBIX W TOPU3OHTAJIbHBIX CKBAXKMH. OKOJOTMYECKME BOIIPOCHI  IpU
CTPOUTENICTBE HAKJIOHHBIX U TOPU30HTAIBHBIX CKBAXKHH.
IIpakTHyecKue 3aHATHS. 18
1. | AHayn3 OTKJIOHSIIOIMX YCTPONCTB JJIsi HMCKYCCTBEHHOTO UCKPHUBIJIEHUS CTBOJIA 2
ckBakuHbl. (IIpakTHueckas noAroToBKa)
2. | Beibop tuna u pazmepa otkinonuress.(IIpaktnyeckas moaroToBka) 2
3. | Pacuer yrna usruba xpusoro nepesognuka.(Ilpakrnyeckas noaroToBka) 2
4. | Pacuer Temna Habopa yriia HICKpPUBJIEHUS CTBOJIA CKBAXXHHBI IPU IPUMEHEHUH 2
KpuBoro nepeoanuka.(IIpaktuyeckas noaroToBka)
5. | Pacyer BO3MOXHOI0 MaKCUMaJIbHOI'O MPUPAILECHUS YIJIa U Q3UMYyTa UCKPUBIICHUS 2
cTBoJIa cCKBaKUHBL (IIpakTHUeckas moAroToBka)
6. | AHanM3 METOJUKHU MPOEKTUPOBAHUS U pacyeTa MpoduiIsi FOPU30HTAIBHON 4
ckBakuHbL. (I IpakTHyeckas moAroToBka)
7. | Beibop crocoba 3abypuBanusi 6okoBoro croia.(IIpakTudeckast moaroToBka) 4
Tema 1.17.  Bckpuitue, | Conepixanue 4
ONpOGOBaHUE  TPOAYKTHBHBIX 1. | BekpbiTHe, ONpo0oBaHHMe NPOAYKTHBHBIX IIacTOB. OCOOEHHOCTH BCKPBITHS
MPOAYKTUBHBIX TOPH30HTOB. OnpoOOBaHME U HCIIBITAHUE MPOIYKTUBHBIX TOPU30HTOB 4
IUIaCTOB B Mpoliecce OypeHus
B mporiecce OypeHus. MeToibl BbI30Ba MPUTOKA U3 IJIacTa.
Tema 1.18 3axanuusanne | Comep:kanme 68
CKBa)KUH.
1. | Kpenuienne ckBa:kuH. L{enu kperneHus: CKBaXHH U CIIOCOOBI pa300IIeHUs I11aCTOB. 2
XapakTepHble 0COOEHHOCTH KOHCTPYKIIUM HE(TSIHBIX U Ta30BBIX CKBAKUH.
2. | Tunbl KOHCTPYKUMIi 3200€B CKBa:KMH. TUIBI KOHCTPYKIMH 3a00€B CKBa)KUH. 2
[Ipumepsl coBpeMeHHBIX KOHCTPYKIUH 3a0oeB ckBaxuH.([IpakTuyeckas
MOJITOTOBKA)
3. | O6ocHoBaHMe BBIOOPA KOHCTPYKIUM 320051 cKBaskuHbl. O00CHOBaHHE BBIOOpA 2
KOHCTPYKIIMU 3a00s1 cMemaHHoOro Buja. O00CHOBaHUE BHIOOpAa KOHCTPYKIHH
3aKpBITOro 320051 CkBakWHBI. OOOCHOBaHHME BBHIOOpAa KOHCTPYKIIUU 3a00s ISt
MPEJOTBPAIICHUs BBIHOCA IIECKA.
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bopb0a ¢ nmeckONposiBJEHUAMHU NPH IKCILUIYATAUMH HePTAHBIX M Tra30BbIX
ckBazkuH. [IpotuBonecounsie GuiabTphl. ['paBuiiHbie HAOMBKM B TOPU3OHTAIBHBIX H
HAKJIOHHBIX CKBA)KHMHAaX.

ITakepsl. [IpuMeHeHHEe NAKEpOB I CTYIEHYATOIO U MAHKETHOTO
IIEMEHTUPOBAHUSI CKBAXXHMH. 3aKOJOHHBIM THApaBiandeckuil nmakep tuma [IJIM.
3akoyloHHbI MexaHudeckuil nmakep tumna I[II'M. Pe3ynbTarsl LleMEHTHPOBAHUSA
CKBaXHH ¢ mpuMeHeHueM nakepoB Ttumna [IJIM.(IIpaktudeckas moaroToBka)

IMoaroroBka cTBoJIa CKBa:KMHBI. (OCHOBHBIC TPEOOBAHUS K KQU€CTBY OYHCTKHU
cTBOJIa ¥ OypoBoro pactBopa. OCOOEHHOCTH MPOMBIBKH CTBOJIA MPU CITYCKE U TOCTIE
crycka o0caHbIX KOJIOHH. (OCOOEHHOCTH TPOMBIBKHM CTBOJIA TTEPE
[IEMCHTUPOBAHNEM B UCKPUBJICHHBIX CKBA)KMHAX.

TexHo0rMs KperieHUs CKBAKUH 00CaAHBIMU KOJIOHHAMHU.  CriocoObI crycka
o0caaHoMi KooHHBL. CKOPOCTh CIycKa 00CaJHbIX KOJIOHH U CIIOCOOBI €€
perynupoBanus. TexHogorndeckas ocHacTka o0caaHbix KooHH. ([IpakTuueckas
MTOATOTOBKA)

Oco0eHHOCTH KpenJieHUus I1y00KnX CKBaxuH. CITyCK TSDKENBIX 00CaIHBIX KOJIOHH
Ha OOJBIIYIO TTTyOUHY. N3ru6 nmotaitHON KOJOHHBI U CEKITUN 00CaHBIX KOJIOHH B
CKBa>XHNHCE. KPGHHGHI/IG CKBAXXHH ITPU MAJIbIX KOJIBIICBBIX 3a30pax.

Ociio:kHeHUs] M ABAPUH NPHU KPeNJieHnd cKBaxkuH. HenoBeneHne 00caaHbIX KOTOHH
710 IpOeKTHOM TiyOounsl. Hapyienue o6camubix KojloHH nipu cirycke. [ToBpexaeHue
o0caaHbIX KOJOHH B ycnoBusix ABII/I. OcnoxxHEeHHUsI U aBapuu NpHU

KPEIUICHUH CKBAXKUH XBOCTOBHKAMHM W  CEKIIUAMH 00CaTHOM KOJIOHHBI.

10.

TamMnoHaskHble HEMEHTBI W PACTBOPBI. PU3NKO-MEXaHUYECKHE CBOMCTBA
TaMIOHAKHBIX PAacTBOPOB M KaMHA. Marepuasibl U XMUMHYECKUE PEareHThl IS
TaMIIOHAKHBIX pacTBOpoB. (CBONCTBAa TaMIIOHA)XKHBIX PACTBOPOB U PEAreHThl I
ux ob6pabotku. (IIpakTuyeckast MOAroTOBKA)

11.

Ycaous popMUpPOBaHMS IOTOKA PACTBOPA M IEMEHTHOI'0 KAMHS B CKBasKMHe.
VYcnoBust hopMupoOBaHHS TTOTOKA PACTBOPA U IIEMEHTHOTO KaMHS B CKBaXKHHE.
Pacrnonoxxenue TpyO, CBUHUYEHHBIX B KOJIOHHY B CKBXHHE, U TEXHOJIOTMUYECKasl OCHA-
ctka. Temmnepatypusiit dpaktop. JlaBnenue. Ilepenan nasnenus. IlmactoBbie BOABI U
OTJIOKEHUS COJIEM.

12.

Oco0GeHHoOCTH 3aMelieHHsl OYPOBBIX PACTBOPOB TAMNOHAKHBIMH. OcOOEHHOCTH
3ameneHns: OypoBBIX pacTBOPOB TAMIOHAKHBIMH. llcciieoBanne MpoIeccoB TCUCHUS
OYpOBBIX paCTBOPOB B KaHaJIaX KPYIJIOTO U KOJBIEBOI'O NOMEPEYHOI'O CEUCHHI.
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HccnenoBanue mpoIieccoB 3aMEIICHHS U CMEIICHUsT OYPOBBIX paCTBOPOB
AHAIUTUYCCKUMU U SKCIICPUMCHTAJIbHBIMU MCTOAAMMU.

13.

O01me mMo10KeHUS TEXHOJIOTHU IEMEHTHPOBAHUSA 00CAHBIX KOJIOHH B
ckBaxuHax. OOmIe MOJOKCHHS TEXHOJIOTHH IIEMEHTUPOBAHUS 00CaTHBIX KOJIOHH B
ckBaxuHaX. bydepHbie xxunkoctn. OCHOBHBIE pEKOMEH/IAIMH 110 BBIOOPY OyhepHbIX
xunkocted. LlentpupoBanue 00caaHbIX KOJIOHH B CKBaXHHE. PacxakuBanue
00caTHBIX KOJIOHH IIPH IIEMEHTHPOBAHUM CKBaXWH. lleMeHTHpOBaHME CEKIIMOHHBIX
KOJIOHH X XBOCTOBUKOB.

14.

Ha3naueHnue eMeHTHPOBOYHOI0 000PY/10BAHUSI U OCHOBHbIE TPeOOBaHUS,
npeabsiBisieMble K HeMy. Ha3HaueHue EMEHTUPOBOYHOTO 00OPYIOBAHUS U
OCHOBHBIE TpeOoBaHus, npeabsaBinsieMble K Hemy. (IIpakTuueckas moaroroBka)

15.

CxeMbl pa3MelnieHusi 1 00BSI3KH 000PY/I0BAHUS MPHU LEMEHTHPOBaAHUU. CXEMBI
pasmerieHus 1 00Bs3KH 000pynoBaHus npu HeMeHTrHpoBanuu (IIpakTuueckas
TOATOTOBKA)

16.

Buapl 0CJIO0KHEHU Inpu NEMCEHTHPOBAHUHU CKBA’KHUH. OCJ'IO)KHGHI/IH, CBA3aHHBIC C
MOATOTOBKOM CTBOJIA CKBa)KHHBI. HOTCp?[ OUPKYJIAIUA IIPU HECMCHTHPOBAHUH.
Peskue komebanus JaBJICHHA.

HpaKaneCKne 3aHATHSA.
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Br160op xkoHCcTpyKIMK ckBakuHbl.(IIpakTryeckas mororoBka)

[lonrotroBka CKBaKMHBI ~Tepes] CHOYCKOM M IEMEHTHpOBaHHMEM  00cagHOM
kosnoHHbI(IIpakTHUecKasi MOATOTOBKA)

N

Onpenenenue auaMmerpoB oOcaaHblx KoJoHH(IIpakTuueckas moAroToBka)

Pacuér komnonoBok oOcaanbix KonoHH(IIpakTuueckas moaroTroBka)

Br16op ckopoctu cnycka obcaaHoi kosoHHbI(IIpakTHueckas moaroToBka)

Pacuér KOHOyKTOpa, NPOMEXYTOYHOM M  DKCIUIyaTallAOHHOW  KOJIOHH  Ha
npouHocTh(IIpakTHyeckas noaroToBKa)

DN

Pacuér natskenust oOcamHoi kosoHHBI(IIpakTHYeckas moAroTOBKA)

Pacuér OAHOCTYIICHYATOTO HCMCHTUPOBAHU CKBa)KI/IHBI(HpaKTI/I‘{eCKaH HO,Z[FOTOBK&)

9.

Brei6op MydThl aByxcrynenyaroro nemeHtuponaHus(IIpakTudeckas moaroToBka)

N|Ooo|~

Tema 1.19. TamonoHaxHbIE
PacTBOPHI

Conepxanue

1.

OcHOBBI PU3UKO-XMMHUYECKHUX CBOMCTB TAMIIOHAKHBIX PACTBOPOB, HX BJIMSIHME HA
3} PeKTUBHOCTH KpeIIeHnsl CKBaKuH. JlucnepcuonHas ¢as3a 1 JUCrepCuoHHas
cpelia B TAMIOHAXHBIX pacTBOpax. DaKTOPHI, BIMSIONINE HA CBOMCTBA TAMIIOHAKHBIX
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pacTtBopoB U neMeHTHoro kamHsl.(IIpakTuueckast moaroToBKa)

2. | Marepuajbl AJisi NPUTOTOBJIEHUSI W PEryJHMPOBAHHS CBOWCTB TaMIOHAKHBIX 4
pacTtBopoB. TammoHaxkHble pacTBOpbl U HX kiaccupukamnus. CBOHCTBa CyXoro
[IEMEHTHOTO TOopoIKa. TpeOoBaHUs, MPEIbSIBISICMbIE K TAMIOHAKHBIM MaTepHaliaM.
Opranuzanus XpaHeHHs W TPAHCIOPTUPOBAHMS TAMIIOHAXHBIX  MAaTEpPHAJIOB.
TammoHaxXHBIE TIEMEHTHI [UIsl BBICOKOTEMITEparypHbiX CckBakuH. ([IpakTuueckas
MOATOTOBKA)

3. | CnenuajbHble BHABI TAMIOHAKHBIX IIEMEHTOB M PACTBOPOB, YCJIOBHS HX 4
NpUMEHeHUs] MW TeXHOJIOTusi mnpuroroBjieHusi. [loHsTHE © cHenUaIbHBIX
TaMIIOHAKHBIX I[EMEHTaX U PACcTBOpax. YCJIOBHsS TPUMEHEHHS ¥ TEXHOJOTHUS
MIPUTOTOBJICHHS CTIEUATIbHBIX TAMIIOHAXKHBIX pacTBOpoB.(IIpakTHyeckasi moAroToBka)

4. | PeryaupoBaHue CBOCTB TAMIIOHAKHBIX PACTBOPOB B MPoOIlecce KPemnJeHust 4
CKBaKHH. Y CpeTHUTENbHbIE EMKOCTU. TexHuKa 0e30MacHOCTH, OXpaHa HeAp U
OKPYKAIOIICH CPeJIbl MPU pabOTe C TAMIIOHAKHBIMU [IEMCHTAMHU U PACTBOPAMHU.

JlaGopaTopHble paboThI 6

1. | Peosornueckue CcBOHCTBA TaMIOHaXHBIX pacTBopoB U  kamHs.(IIpakTuueckas 1
MOATOTOBKA)

2. | CenuMeHTallMOHHAs  yCTOMYMBOCTh, KOPPO3UOHHAs CTOHMKOCTh, MeEXaHHMYECKas 1
MPOYHOCTH U MPUHUIIAEMOCTH IIeMeHTHOTO KaMHs. (IIpakTrueckas moAroToBka)

3. | KoHTponb CBOWCTB TaMIOHA)XHOTO PAacTBOpa, OMEPATUBHOE YIPABIECHUE PEKUMOM 2
paboThI IeMeHTHPOBOUHOTO 000pyaoBanus. ([IpakTHUecKas MOATOTOBKA)

4. | PerynupoBaHue CBOICTB pacTBOpa U3MEHEHUEM ero Bojgocoaepxkanus.([Ipaktuueckas 2
MOATOTOBKA)

IIpakTHYeckne 3aHATHS 8

1. | AHanu3 cenuanbHBIX J00aBOK K TAMIIOHAKHBIM IIEMEHTaM U 2
pactBopam.(IIpakTrdeckas moAroToBKa)

2. | Pacuer HEOOXOAMMOrO KOJIMYECTBA TAMIIOHAKHBIX MAaTEPHUAJIOB MPHU KPETUICHUN 2
ckBakuHbl. (IIpakTHyeckas moAroToBKa)

3. | OmpeneneHue KOITUYECTBA YCKOPUTENEH U 3aMeNTUTENEH CXBAThIBAHUS [IEMEHTHOTO 2
pactBopa.([IpakTraeckas moArOTOBKA)

4. | Onpenenenue BBICOTHI OIbeMa IIeMEeHTHOT0 pacTBopa.(IIpakTuueckas moaAroToBka) 2

Tema 1.20. Bropuunoe Conep:kanue 4
BCKPBITUE TIPOAYKTUBHBIX 1. \ TexXHMKO-TeXHOJIOIrHYeCKasi XapaKTepUCTUKA YCJI0BHUI MpoBeaeHus nepdopaumu. 2
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I1J1aCTOB

[TyneBas nepdopanus. Kymynstuaas nepdopanus. CKBa)KUHHBIE TOPIICIBI.
['maponeckocTpyiinas nepdopauus. Biausaue ycnosuii B ckBakuHe Ha 3¢ peKTHBHOCTD
BCKPBITUSA IJ1acTOB niepdopanueid. CkuH-3ddexT npu nepdopanuu. BnusHue Tuna
OypOBBIX PACTBOPOB M CHEIHMAIBHBIX KHUJIKOCTEH Ha KaYECTBO BTOPUYHOTO BCKPBITUS
NPOAYKTHBHBIX Tu1acToB. OuncTKa nep@opalmoHHOM cpe/bl OT B3BENICHHBIX YACTHII.

TexHo10rusl BCKPBITHS IJIACTOB IyTeM Nepdopanuy B cpele OYNIIEHHOI 0
€0J1eBOro pactsopa. CucteMsl 1151 3alI0JHEHUS CKBAXKUHBL. 3aKauka >KUJKOCTEH B
ckBakuHy.(IIpakTuueckast moaroToBKa)

3.

Ilepdopanusn nemenTHOoro kamus.(IIpakTuyeckas moaroToBka)

Tema 1.21. OcBoenue u
WUCIILITAHUE CKBAXUH

Coneprxanue

o1

1.

TexHosiornyeckne 0CO0OEHHOCTH BbI30BAa TIpUTOKa HepTHm U TrTaza wu3
NPOAYKTHBHOIO IiacTa. Bri3oB mnpuroka HepTH © Ta3a w3 Imacra. OoOmue
nonioxkenus. Mccnenoanue u paboTa KOMILIEKCa 000pyI0BaHUS 7Sl IPUTOTOBJICHUS U
HAaru€TaHus B CKBAXKHWHY aOPHUPOBAHHBLIX PACTBOPOB.

Bbi3oB npurtoka. 3aMeHa OypoBOTO pacTBOpa KHAKOCTHIO MEHBIICH IJIOTHOCTH.
CHuKeHue aaBieHHs Ha 3a00H ¢ MOMOIIBI0 KoMmmpeccopa. OCBOCHHME CKBAXKUH C
WCIONIb30BaHWEM TieH. TeXHOJOTrHWs BBI30Ba NPHUTOKA U3 IUlacTa TEHaMH C
HCIIOJIb30BAHNUEM KEKTOPOB. TEXHOJIOTHSI MMOBBIMIEHUS KAYeCTBA OCBOCHUS HE(TIHBIX
Y Ta30BBIX CKBAXHH C TMOMOIIBIO CTPYHHBIX ammapaToB. BBI30B mpHUTOKa U3 MIACTOB,
MOTJIOMIAIONINX  JKHJIKOCTh TPU  CO3JAHUHM  JABJICHHS OoJpIlle  TUTACTOBOTO.
CabupoBanue (nopuHeBanue). Tapranue

HccnenoBanne CKBAa:KMHbI B nmpouecce OCBOCHUA. HccnenoBanne CKBaKUHBI B
IIpouecce OCBOCHMUA. OHCHKa CTCIICHU TUAPOANHAMUYCCKOTO COBCPIHICHCTBA CKBAKHH.
O606H.I€HI/IG IIOHATHA r’MApOAUHAMHUYICCKOI0O COBCPUICHCTBA CKBa’XHH.
MGTO)II/IKa OMpeaAcCICHUA CTCIICHU COBCPHICHCTBA CKBAXXHWH I1O0 MPOMBICIIOBBIM
JaHHBIM. BausiHue OCHOBHEIX T COJIOTO-IIPOMBICIIOBBIX (I)&KTOpOB Ha CTCIICHb
COBCPHICHCTBA CKBa)KI/IH.(HpaKTI/I‘{CCKaH HOI[FOTOBKB.)

IIpakTHYecKHEe 3aHATHA

1.

Pacuétel  pasnuyHBIX ~ METONOB  BBI30BA  MPUTOKA W3  MPOJYKTUBHOTO
miacta(lIpakTudeckas moAroToBKa)

JuddepeHupoBaHHBIN 3a4eT

Tema 1.22.

‘ Conepxanue

42
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ABTOMaTUYECKU KOHTPOJIb
TEXHOJOTMYECKHUX IPOLIECCOB

I'ocynapcrBenHnas cucrema npombinuieHHbIX npudopos (I'CIT) Xapakrepuctuka
BetBel I'CII. [Ipeobpaszosarenu I'CII.

OO6uue cBegeHNsi 00 U3MEPEHUSIX U U3MEPHUTENbHBIX pudopax. [TonsaTus 06
n3MepeHusax. Enununnel nsmepenus. Mexaynapoanas cucrema CH. ITorpemHnocts
pesynbrata uzmepenus(IIpaktuyeckas moaroToBka)

IIpu6Gopsl 1js1i M3MepeHust AaBJjeHUHid U pa3pstkenmii. Knaccudukauus npubopos
naieHus.  JKuakoctHele  MaHoOMeTpbl.  TpyOdaro-nmpyXHHHbIE  MAaHOMETPBI.
OnekTpuueckre MaHOMeTphl. CkBaXMHHbIE MaHOMETPBI.(IIpakTHyeckas HoAroToBKa)

10

[IpuGopbl ansi u3MepeHHsi TeMmIepaTrypbl. TemmeparypHas Inkaiga. TepMOMETpsI
pacmipeHusi. MaHOMETPUYECKHUE  TEPMOMETPHI.  DJICKTPUUYECKHUE  TEPMOMETPHI
CoOIpoTHBIICHUs. M3MepeHne TeMiiepatypsl B pe3epByapax u ckBaxuHax([Ipakruueckast
MOJATOTOBKA)

10

IIpubopsl AJ1s1 NI3MePeHus pacxoaa, 00beMa, MacChl JKUAKOCTH U rasa.
Knaccugukanus mpudopos uist usmepenus pacxona. OObeMHbBIE U CKOPOCTHBIC
pacxonomepsl. Pacxonomepsl mepeMeHHOro nepemnaja aaBieHus. Pacxomomepst
MOCTOSIHHOTO Tepernajia AaBiaeHus. PacxomoMepsl mepeMeHHOro ypoBHS MaccoBbie
pacxomomepsl. MaccoBsie nedbutomepsl.([IpakTudyeckas moaroToBKa)

10

JedexkTockonuyeckuii KOHTpoJb. IloHatne o nedexkrax B Marepuaigax U
nedexrockonuu Buael nedekTockonuu M MX KpaTkas xapakrepuctuka llepensuxHas
nedexrockonuueckass yactb [I/IH IlepenBukHast nedexkTockonmuueckass KOMILIEKCHAs
naboparopust [IKJUJL.(IIpaktuyeckast oaroToBka)

JlabopaTopHbie padoThl

1.

W3ydeHne KOHCTPYKLIUU U3MepuTenpHoro npeodpaszoparens «Candup»(Ilpakruueckas
MOATOTOBKA)

Wzyuenne npubopos ais usmepenus napnenusi(Ilpakruyueckas noarotoBka)

N3yuenne npuOOpoB i U3MEPEHUs TeMIepaTypbl. TepMOMETpbl COMPOTUBIICHHS.
OneKkTpoHHbIM aBToMaTnueckuii MocT(IIpakTuyeckas moaroToBKa)

N3ydenue npuOOpoOB AJisi UBMEPEHUS TEMIIEPATypbl. DIEKTPOHHBIA aBTOMAaTUYECKUI
noreHiomerp.(IIpakTuyeckas moaroToBka)

5.

Wzyuenue npubopos asns uzmepenus yposHsa(IIpaktuyeckas moaroToBka)

IIpakTHYecKHe 3aHATHA

»

1.

Ornpezenenne MorpenHocTy nosepsiemoro npeoodpazonatens «Candup»(IIpakTuyeckas
MOJITOTOBKA)
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2. | IlpoBenenue perynuposku unterparopa.(Ilpaktudeckast moaroroska) 1
3. | IlpoBenenue TapupoBku npudopos.(IIpakTHueckas MOArOTOBKA) 1
4. | Onpenenenue 1aBjieHUs 10 AUarpaMMe CKBaXMHHOTO npudopa.(IIpakTiuueckas 1
MOATOTOBKA)
5. | [IpoBenenue peryiupoBKU U MOBEpKU MaHOMeTpa camonuinymiero MCC. 1
IToBepka nu¢pmaHomeTpa ¢ TOKOBbIM JaTdyuKoM.(IIpakTuyeckas noaroToBka)
6. | IIpoBenenue nosepku repmomerpa conporusieHus.(Ilpaktuyeckas noaroToBka) 1
Tema 1.23. Conepxanue 4
ABTOMaTHYECKOE PETYITUPOBaHKEe | 1. | OcHOBBI aBTOMATHYECKOr0 peryjiupoBanusi. OOmNas cxXeMa aBTOMATHYECKOIO 2
A CPCNICTBA aBTOMATHU3alluA YIOPABIECHUS] MPOU3BOIACTBEHHBIM IMponeccoM. OCHOBHbIE MOHSTUS U OIPEHCICHUS
OyukunonanbHas cxema CAP. Knaccupukauus CAP. TpeboBanus, npeabsBisieMble K
CAP(ITpakTryeckas MoaroToBKa)
2. | Texuuueckne cpeacrBa apromMaTu3anmu. Kiaccupukamust aBTOMaTHYECKUX 2
PEryasTopoB. Perynsropsl PSIMOTO NefCTBUS. [THeBMOpETYIATOPSI.
VYHupuuupoBaHHas cuUcTeMa 3JIEMEHTOB IPOMBIIUIEHHOM I[HEBMOABTOMATUKH.
Cuctema «Crapt».Ee ocHOBHbIE 3s1eMeHTHI U y3ibl([IpakTryeckas moAroToBKa)
IIpakTnyeckue 3aHATHSA 4
1. | Onpenenenue omMOKH PEryIMPOBAHUS U 30HBI PETYIUPOBAHUS PETYISATOPOM 2
temneparypsl [1/].(IlpakTuueckas noaroroBka)
2. | IloBepka audmanomMerpa ¢ TOKOBbIM AaTyukoM.(IIpakTuyeckas moaroToBka) 2
Conepxanue 10
Tema 1.24. 1. | Koutposn kavyecTBa GypOBOro H HEMEHTHOr0 PacTBOpa. 3HAUCHHUE 2
Cucremer KOHTPOTA KOHTPOJIHMPYEMBIX TIAPAMETPOB I KAYECTBEHHOTO BEJEHUS TEXHOIOIHIECKOTO
TEXHOJIOTMIECKUX MPOLECCOB npoiiecca OypeHus ¥ [IEMEHTUPOBAHKS CKBAXUH. Pa3MyHbIe METO/IBI H3MEPEHUS
Oypenus CKBaXIH IUIOTHOCTH M BSI3KOCTH OypOBOTO M 1ieMeHTHOro pactBopa.(IIpakTnueckas moaroroBka)
2. | CpencTBa Ha3eMHOI0 KOHTPOJISI TApaMeTpoB OypeHusi CKBa:KMH. CelbCUHHAs 2
JVCTAaHIIMOHHAs IIepeiada MOKa3aHui. Y CTpOMCTBO U TEXHUYECKash XapaKTepUCTHKA
nyabTOB KOHTpoJst OypuiibiiukoB [TKb. HazHauenue n TexHuueckas XapakTepucTHKa
cranimu kKouTpois nementuposanus CKII. (ITpakTuyeckas moaroToBka)
3. | KoHTpoJb Harpy3ku Ha KpIOK OypOBOH YCTAaHOBKH . MeTO/bl U3MEPEHUS HArpy3Ku 2

Ha KpIOK, UX NPEUMYIIECTBA M HEJOCTaTKH. YCTPOMCTBA M MNPUHUMUII JIEUCTBUA
THIpaBIMYEcKOro  uMHAuKatopa Beca [1UB-6. DOnekTpuueckue  HMHIMKATOPHI
Beca.(ITpakTrueckas moaroToBKa)
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Tenemerpuueckasi cucreMa 3a00MHBIX mnapaMeTpoB. KaHanbl CBS3M  MEXIY
IyOMHHBIMH TIapaMeTpaMH M HA3eMHBIMH BTOPUYHBIMU mpubOopamu. [IpuHIun
JICUCTBUA U YCTPOMCTBO AATUMKA OCEBOM HArpy3ku. [IpuHIMI NEMCTBUS U YCTPOMCTBO
rupoTypOoTaxomerpa. Tenemerpuueckas cHCTEMa € JIEKTPUYECKHM OeCIpOBOIHBIM
KaHaJlioM  CBsi3W.  TeileMeTpuyeckas  cuUcTeMa C  IPOBOAHBIM  KaHAJIOM
cBs3u.(IIpakTuyeckas nmoaroToBKa)

MeToabl KOHTPOJISI U YIIPABJIEHHS] TPACKTOPUEl HAKJIOHHON CKBAKUHBI.
TpeboBaHusI K MPOCTPAHCTBEHHOMY IOJIOKEHHIO CTBOJIA CKBAXKUHBI, 3a7a4n
uHKIMHOMETpuH. CricTeMa HHKIIMHOMEeTprueckux npubopos. Kitaccudukanus
pa3nuyYHbIX JaT4uKoB. MHKIMHOMETp Ha KapoTaxHoM kaOene.([Ipaktuueckas
MOATOTOBKA)

IlpakTH4yecKkue 3aHATHSA

1.

Omnpenenenyne KOHUEHTPALUU PaCTBOPOB C IIOMOILBIO
KoH1eHTparomepoB.(IIpakTuueckas moroToBKa)

Pacuer ycwinst HaTsOKEHHS KOHITA TAJIEBOTO KaHaTa, Beca 0ypoBOTo
unctpymenTa.(IIpakTudeckas moaroToBka)

w

Onpenenenue Harpy3ku Ha BeIIKY.(IIpakTryueckas noaAroToBka)

Pacuer Beca OypuIbHON KOJIOHHBI M HATPY3KU Ha JJOJOTO MO I'MJIPABINYECKOMY
nHukatopy Beca.(IlpakTuueckas noAroToBka)

Tema 1.25. ABToOMaTH3aLMs
MPOIIECCOB OypeHus

Conepxanue

14

1.

ABTOMaTH3anMA NMoAaYHu A0JoTa. Knaccupukanus ycTpoicTB Mogauu J10J10Ta.
[IpuHumn aBromaTH3anuu nofauu Aojora. [IpuHnun nelctBus ctabunuzaropa Beca
OypoBoro uHcrpymenTa CBM-1. [Ipuniun aeiicTBus 1 yCTpOWCTBO peryasTopa TUIA
PITJ1D-6. Pexxumel pabotel perynsitopa tTuna PI1/1D-6.(ITpakTrueckas moAroToBka)

ABTOMaTH3alus CNyCKONOAbeMHBbIX onepannii. Kommiekc mexanuzmon ACII.
Kommnekc mexanusmoB CITA-BUTP. byposoit aBTomat «JIenunrpaznen bA-25».
[Tpubop cosetuuk Oypuibmuka LIUKII-2.(IlpakTnueckas NOAroTOBKA)

Tenemexanu3zanusi mnpoueccoB OypeHusi ckBaxkuH. OOmme CBeICHHS O
tenemexanuke. Kiaccupukanus Tenen3MepuTeNbHBIX CcHCTeM. KaHalbl CBs3M IS
TeJIeMEXaHU3aluu  TpoIeccoB OypeHms. HOBBIE CHCTEMBI TEIEMEXaHUKH IS
Oypenust.(ITpakTudeckasi mOAroTOBKA)

BopluuciauTtenbHasi TEXHHKA U MHKPONPOLECCOPbI, MPUMeHsieMble NMPU OypeHuM.
OO6mrast xapakTepUCTUKA, TPUMEHSIEMON BBIYUCIUTEIBHON TEXHUKHA. MaTeMaTH4ecKoe

30




| BEIpakenue npoxoku Ha nonoto. (IIpakTHyeckas HOArOTOBKA)

IIpakTHyeckue 3aHATHA 4
1. | Onpenenenue BpeMEHHOM XapaKTepUCTUKU 00bekTa perynupoBanus.(IIpakTuueckas 1
MOJITOTOBKA)
2. | Onpenenenue pexuma OypeHus B 3aBUCUMOCTH OT 3HAYEHUS OCEBOU 1
Harpysku.(IlpakTuueckas noaroToBka)
3. | Ompenenenue BIUSHUS Harpy3KH Ha 4aCTOTY CpabaThIBaHUs pesie 1
ynpasieHus.(IIpakTuueckas HoaroToBKa)
4. | OmpenesneHue eMKOCTH 00BEKTA U 30HbI HEUYBCTBUTEIBHOCTH ABYXIIO3UIIHOHHOTO 1
perynsaropa.(IIpakTuueckast moAroToBKa)
Tema 1.26. Conep:xkanue
ABTOMATU3UPOBAHHBIE CUCTEMBI |1 T Ogmme cBeaenns 06 ABTOMATH3HPOBAHHBIX CHCTeMAaX ynpasJenus. [lonsTue
ynpasienus ACY aBTOMAaTH3MPOBaHHOU cucteMsl yrpasieHus (ACY). Knaccudukanus ACY mo
ypoBHsM ymnpaieHus. Knaccudukanus ¢pynkunonanbabix nogcucrem ACY.
HNudopmannonnoe, texandeckoe u nporpammuoe ynpasienue ACY.(Ilpaktuueckas
MOATOTOBKA)
Tema 1.27. CtpyKTypHO- Conep:xanue 4
MOMCKOBOE OypeHue 1. | CTtpykrypHO-nIoNcKOBOe OypeHue. KomrnoHoBKka OypoBOro cHapsiia Ajsi CTpyKTYpHO- 4
MIOUCKOBOT0 OypeHMs, Ha3HAaUEHUE U KOHCTPYKTUBHbIE 0COOEHHOCTH €r0 3JEMEHTOB.
BypoBbie yCTaHOBKHM AJIsl CTPYKTYpPHO-TIOUCKOBOTO OypeHus. TeXHOIOTHS CTPYKTYpHO-
MIOUCKOBOTO OypeHHs.
Tema 1.28. bypeHue ckBakuH Conepxanue 2
MPH TTOMOII KOMTIOGHHTA 1. | AcTropusi pa3BUTHS KOJTIOOMHIOBOro OypeHusi. J[ocTOMHCTBA M HEOCTATKU 2
koaTroounrosoro 0ypenus. lllaccu 1t pazmerienust o6opynoBanus. bypenue ckBakux
IIpU OMOIIM KonToOuHTa. [IprMeHneHne KonTioOMHra pu OypeHUH CKBaXXKHH Ha
Mmope.(IIpakTrdeckas moArOTOBKA)
IpakTHYyecKne 3aHsITHS. 6
1. | AHanu3 maTepuanoB M METOJOB M3TOTOBJIEHUS KOITIOOMHIOBBIX 2
Tpy0.(IlpakTHueckas HOAroTOBKa)
2. | Ananu3 TexHonoruu OypeHust npu nomouu kontroounra(IlpakTuueckas 4
MOJITOTOBKA)
Tema 1.29. TexHnko- Conepxanue 4
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9KOHOMHYECKHE TIOKA3aTelH,
HOPMATUBHBIE U PYKOBOJISIIHE
MaTepHalIbl 0 TPOCKTHPOBAHUIO
CKBa)XKHH, JIOKYMCHTAIIHS B
OypeHuun

IlepBuyHas nokyMeHTauus B OypeHun. CMeTa Ha CTPOUTEIbCTBO CKBAXKHUH.
[TokazaTtenu, onpeaensonre NpoAOTKUTEIBHOCTD IUKJIA CTPOUTENIHCTBA CKBAXKUH.
Ckopoctu 0ypenus. BeimkomonTaxusie padotel. bypenne ckpaxkun.(IIpakTuueckas
MOJITOTOBKA)

Tema 1.30. MuadopmammronHoe
obecrieueHne mpouecca OypeHust

Conepxanue

I

1.

TpedoBanusi K HUHGOPMALMOHHOMY odecrie4eHunIo. TpeboBanust K
MHPOPMAIIMOHHOMY 00€CIeUeHHIO, KIacCu(pHUKAMsg HHOOPMAIIHOHHOTO OOecIeueHHE.
OCHOBHBIE XapaKTEPUCTHKH Mpolecca OypeHHs W HX HM3MEpPEHHE Ha TOBEPXHOCTH.
[Monydenue u nepenava nHGOpPMALIUU O TpolLiecce OypeHHs CKBaXKHUH C MPHUMEHEHUEM
KOMITBIOTEPHOM TEXHUKH U CITyTHHUKOBOM CBsi3H. (IIpakTHyeckas moAroToBka)

o

Tema 1.31. OGecnieuenue
0e30MacHbIX YCIOBUH Tpyaa npu
poBeJIeHIH OypOBBIX paboT

Conepxanue

20

OcHoBHbIEe mNpaBujIa 0€30MACHOI JKCILUIyaTalluu OypoBOro o000pyI0BaHUS U
HHCcTpyMeHTa. TpeGoBaHus  0Oe30macHOCTM  MpH  OJKCIUIyaTalud  OypoBOU
BBIIIIKU,JIECTHUIl, IUIOMIAJIOK Ha BBICOTE, OypoBOW JeOEIKH, TaleBOro OJIOKa,
penykropos, potopa.(IIpakTuyeckas moaroToBKa)

Texnunka 0e30MacHOCTH NPH NPHUIOTOBJEHHMM H OYHMCTKe OYpPOBBIX PacTBOPOB.
TpeboBaHust TeXHUKH O€30MACHOCTH K OOOpPYIOBAaHUIO IO MPUTOTOBIICHUIO U
XUMHUYECKOH  o0paboTke  OypoBod  mpombiBOuHON  kuakocTu.([IpakTudeckas
TTOATOTOBKA)

TpedoBanust 0e30MaCHOCTH NPH CHYCKO-OABEMHBIX ONEPANMAX H KPpelIeHHH
ckBaxuH. Mepbl 6e3omacHoctu npu opranuzanmu CIIO. Mepsl Oe3omacHocTd mnpu
HKCIUTyaTalluH KJItoYei, reBaTopoB. TexHHKa 6€30MaCHOCTH MPU KPETJICHUH CKBAXKHH.

TpedoBanus 0e301aCHOCTH NPH JUKBHIALUM ABAPUIl M OTKPBITHIX HEPTAHBIX U
razoBbix (oHTaHoB. Mepsl 0€30MacCHOCTH TpU JHUKBUAALMU aBapuil. Mepsl
0e30MacHOCTH U JAelcTBUS OypoBOM Opurajbl B ciydae OTKPBHITOrO (POHTAaHUPOBAHUS
ckBaKuHBL (ITpakTHUeckasi MoAroToBKa)

Mepbl 3K0JI0THYECKO# 321U ThI OKpYxkawoueil cpeabl. OxpaHa OKpYyKaroIlIed cpeibl
npu OypeHUU HE(PTSIHBIX M Ta30BBIX CKBKUH. VICTOYHHMKH 3arpsi3HEHUs] OKpY’KaloIIen
cpezbl B He(TSIHOM NPOMBIIIIIEHHOCTH. PexynpTHBanus 3emMens. Mepsl 0 0XpaHe HeAp
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\ IIPU TPOBEICHUH OYPOBBIX padoT.

IIpakTHYeckne 3aHATHS 6

1. | CocraBneHue TUIIOBOM HHCTPYKLUU O Mepax 0e30MacHOM dKCIuTyaTaluu 0ypoBOro 2
obopynoBanus.(IIpakTruueckas moaAroToBKa)

2. | CocraBiieHus IJ1aHA JTUKBU/IALUK aBapUH [P BOZHUKHOBEHUHU OTKPBITOTIO 2
¢donranuposanws.([IpakTudeckas moaroTOBKA)

3. | Ouenka ypoBHs 3arpsi3sHEHUs1 oKpy»Katoiiero Bo3ayxa.(IIpaktuueckast moaroroBka) 1

4. | U3yudenue ycrpoiicTBa razoananuzaropa YI'-2 u orbop mpob Bo3ayxa Ha 1
oobekTe.(IIpakTryeckast mOArOTOBKA)

CamocrosiTesibHast paboTa npu u3ydenun pasjaena IIM. Cucrematnueckasi npopabOTKa KOHCIIEKTOB 3aHATHU, yueOHON 1 340

CIEIHMAlIbHOM TEXHUYECKOH JIUTepaTypsl (110 BOIpocaM K mnaparpadam, riaBaM y4eOHbIX TOCOOHi, COCTaBIEHHBIM

HpGHOI[aBaTC.HeM). HOILFOTOBKa K IPaKTHYCCKHUM pa60TaM C UCITOJIB30BAHUEM METOIHUYCCKHUX peKOMCHIlaIII/Iﬁ pernogaBaTciis.

IIpumepHas TeMaTHKAa BHEAYIUTOPHON CAaMOCTOSITEJIbHOI PadoThI.

1. Onpenenenrie OCHOBHBIX MEXaHUUECKHX CBOMCTB MeTaJlja.

2. AHanu3 MIaCTUYECKUX MaTEepPUaOB.

3.Pemenue 3a1a4 Ha ra30BbI€ 3aKOHBI.

4. Pemenue 3a1a4 M0 pacyeTy TEIJIOEMKOCTH Ta30B U UX CMECEH.

5.Pemenue 3a1a4 no onpeneaeHNo CKOPOCTH UCTEUEHNUS ra3a U 1apa U3 coIuia.
6.Pacuer MomHOCTH PUBOAA KOMIIPECCOPA U YNCIIO CTYIIEHEU CKATHS.
7.Pacuer Tennonepenayu.

8.Pacuer TomnmBa u npoiecca ropeHusl.

9.Bb160p mapaMeTpoB MPOMBIBOYHOM KUAKOCTH.

10.Bei60p Hacoca U pexuma ero paboThl.

11.Bp100p OTKJIOHSIOIIUX KOMIIOHOBOK.

12.Pacuer OK a5 HaKJIOHHO-HAMPABICHHOTO OYPEHHUSL.

13.Be160p 1 060cHOBaHUE PO MHOT03a00MHBIX U TOPU3OHTATBHBIX CKBAYKHH.
14.ITonbop KOMILIEKTa ¥ KOMIIOHOBKU OYPOBBIX YCTaHOBOK.

15.0npenenenne HapaOOTKH U CUCTEMA TIEPEITYCKOB TaJIEBOTO KaHATa.
16.0Onpenenenne ycunuii B crpyHax u KIIJI TaneBoii cuctemsl.

17.AHanu3 CymeCTBYIONIUX KOHCTPYKIIMI M KHHEMAaTHYECKUX CXEM JICOSIKH.
18.0mnpepenenne Hanopa, NPOU3BOAUTEILHOCTH HACOCA U €0 MOIIHOCTH.
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19.0npenenenre 3HEPreTUYECKUX MapaMeTpoB TYpOOOYpOB Ha pa3HBIX pexkUMax padoThl U MOCTPOCHUE UX XapaKTEPUCTHUK.
20.0Onpenenenre MOIHOCTH ITPUBOIa OYpOBOI yCTaHOBKHU.

21.CocraBiieHre cxeM ITHEBMOYIIPaBICHUs OyPOBBIX YCTAaHOBOK.

22.Be160p aBurareneit s mpuBoja OypoBBIX HACOCOB, IEOCIKH U POTOpA.

23.0Opranu3zaius yyeTa pacxoza 3J1eKTPOIHEPTHH 110 OTACIbHBIM TEXHOJOTHYECKHM IpoIieccaM U B 1IeJIOM MpU OypeHuu
CKBa)KHH.

24 TlocTpoeHre MHKIMHOMETPHH.

25. OnpeneneHne MEXaHUIECKOM U peiCcOBOI CKOpoCcTH OypeHusl.

26.CocTaBiieHUE TJIaHA JTUKBUIAIIMKY aBAPUA.

Yueonas npaktuka ([IpakTuuyeckas moaroToBKa)

Buasl pator:

1.IToaroroBka BhINIEK U OJIOKOB K TPAHCIIOPTUPOBKE.

2.IloaroroBka TsHKEJIOBO3a K padoTe.

3.ITloaroroBka Tpacchl K TPaHCIOPTUPOBKE.

4.BpinonHeHre KOMaH/ [Py TPAaHCIIOPTUPOBKE.

5.CocraBieHue cxeMbl pa3MelleHus: 000pyI0BaHUs, HHCTPYMEHTA, 3allaCHBIX YacTeil U MaTepuasIoB Ha OYpOBOM.
6.PaboTta ¢ reosoro-reXHMYECKUM HapsI0M.

7.PaboTa ¢ TEXHUUECKUM MIPOEKTOM Ha CTPOUTENILCTBO CKBAXKHUHBI.
8.Onpenenenve M yteHue mudpa OypoBoro J0J0Ta.
10.0mpenenenue Buaa U CTENEHU U3HOCA OypOBOTO J10JI0TA.
11.Bei6op Tuna nonota no I'TH.

12.IToaroroBka OypHIIBHBIX TPYO K KCIUTyaTaIHH.
13.KoMIuiekToBaHNE U MApKUPOBKA OYPUIIHHBIX TPYO.

14. Pazmemienue Tpy0 Ha CTeIa)kax U yCTAaHOBKA UX B MOJICBEYHUKH.
15.BrimotHeHNE HapalBaHUs OYPHUIIHHOW KOJIOHHBI.
16.BeinosHeHNE CITycKa U Mo lbeMa OypUIbHON KOJOHHBI.

17.PaboTa ¢ aBTOMaTUUE€CKUMHU ¥ MAITMHHBIMH KJIFOYaMH.

72

71

JdudpepennupoBaHHbIN 3a4eT

IIpousBoacreennas npaktuka(llpakruueckas noaroToBka)

Buasr paotor:

1. [IpuroroBnenue u oOpaboTka OypoBOTO pacTBOpaA.

2. 3amoaHEeHHE PE3EPBHBIX EMKOCTEH OYPOBBIM PACTBOPOM.

3. HaGnronenue 3a nu3MeHEeHHEM ypOBHS OypOBOT'O pacTBOPA B MpHUEMaXx.

72

71
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4.0Onpenenenre MIOTHOCTH OYPOBOTO pacTBOpa.

5.0mpeneneHne CTPYKTYPHOH BA3KOCTH OYPOBOTO pacTBOpA.

6. OOCTy)KMBaHUE OYUCTHBIX COOPYKCHHH.

7.0npeneneHue 0CeBOM HArpy3Ku Ha A0J0To rpu nomoiu ['MB.

8.006cnyxuBanue ['MB.

9. UreHne HMHIMKATOPHBIX JUArpamM.

10. BeinonHeHue OTIeNbHBIX BUIOB pabOT TEXHOJIOIMYECKOro Iporecca OypeHus CKBaKUH Ha HE(Th U a3 0] pyKOBOACTBOM
OypuiIbIIHKA.

11.06¢cnyxuBanue Typobo0ypa.

12.0cmoTp U npoBepKa AIEKTPoOypa, BBISIBICHUE MEJIKUX HEMCIIPABHOCTEHN U UX YCTpaHEHUE.

13.HanaxuBaHue perysasTopa nojauu J0J10Ta.

14.BeinonHenue paboT 10 OPUEHTUPOBAHHOMY CITYCKY OypUIIbHOTO MHCTPYMEHTA IPU HAKJIOHHO-HANPABIEHHOM OYpEHHUHU.
15.BeinonHenne paboT 1o MOATrOTOBKE CKBaKUHBI K CITYCKY 00CaHOM KOJIOHHBI.

16.IToaroroBka o0cagHbIX TPYO K CIYCKY B CKBAXKUHY.

17. HabmoneHue 3a 0OBS3KOH yCTbs CKBaXXKMHBI IIPH LIEMEHTUPOBAHUH.

18. BeimonHeHue crycka 00caaHoi KOJOHHBI.

19. KoHTposb 3a mapaMeTpaMu TaMIOHAXHOI'O pacTBOPA.

JAudpepenupoBaHHbIN 324€T

Pa3nen IIM 2: IlpoBenenue
padoT no NpeIoTBPALICHUIO U
JIMKBHIALMH OCJIOKHEHUH U
aBapuii npu OypeHUH CKBaKMH.

M/K 1: Texnonorus 0ypenust
He(QTSAHBIX U ra30BbIX
CKBAKUH.

Tema 2.1 Hapymenue Conep:xkanue
LEJIOCTHOCTU CTEHOK CKBa)KMHBI
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Knaccudukanusi HapyumieHuil 1eJJOCTHOCTH CTE€HOK CKBa:kumHbl. HaOyxanume wu
MOJI3y4ecTh TOPHBIX MopoA. llpexaynpexnenne u TUKBUIANUSA KeI00000pa30BaHMUA.
PactBopenue ropubix nopof. Ilpenynpexienne BO3HUKHOBEHHS 00BaJiOB M OCHINEH
CTCHOK CKBaXMHBI U OophOa ¢ HuMH. OCIIOXKHEHUS, CBSI3aHHBIE C HAPYIICHUEM
YCTOMYMBOCTU TNIMHUCTBIX 1OpoA. OcCloXHEHUs, CBsS3aHHbIE C HapyLICHUEM
YCTOMYUBOCTHU TPEILMHOBATHIX MIOPOJ.

Tema 2.2. [Tornomenue
OypoBOTO pacTBOpa

Conep:xkanue

Ilorsomenune 6ypoBoro pacrsopa.

OcHOBHbIE IPUYMHBI TOTIIOLIEHUSI OypOBOIO pacTBOpa, UCCIIEI0BAaHUE 30H
noryiomeHuil. Metospl npenynpexaeHus MOIJIOIEHUH Ipu OypeHNH CKBaXKUH.
Krnaccugukanys TaMIoHaXHbIX CMECEH JJIs1 U30JIALIMU 30H HOIJIOMICHUH.
Hanonxurenu 11 ITMKBUAALMY TOTJIOIEHUN MAJION U CPEeTHEH MHTEHCUBHOCTH.
Bypenue ckBa)kvH C IPOMBIBKON a3pHpPOBAHHBIMU OYpOBBIMH PacTBOpPaMHU.
W3onaunonHble paboTel ¢ nakepamu. LlemeHTHpoBaHHEe 00CaIHBIX KOJIOHH IPH
Hanuuuu 30H nornomenus.(Ilpaktuyueckas noAroroBka)

Crnoco0bI M TEXHHYECKHE CPEACTBA /151 00PbLOBI ¢ MOTIOIICHUSIMH.

Ouuncrurens rupomMexaHndeckuil 1s Oypenus ckBaxkud tuna OI'Mb u OI'M;
OYHMCTHUTEIIb THPOMEXaHUUYECKUI 11 TypOuHHOrO Oypenus tuna OI'MT; yctpoiicTBo
JUIS 3aKII0UUTENbHBIX paboT Tuna ¥Y3P; ycrpoiictBo Tuna TIIII; orpannunTtens
pactekanus TamnoHaxHoi cMecu Tuna OPTC; mponaBounas nmpoOka ais
tamnoHaxxHoi cMecu tumna I[I1TC; cenapaTtop TaMIoOHaXHBIA POTOPHBIN THIA
CTP.(IlpakTrueckas moAroToBKa)

IIpakTHYecKHe 3aHATHA.

14

1.

Omnpenenenue kodduimenTa nornomatoiieit cnocoonoctu miacra.(IIpakruueckas
TTOATOTOBKA)

2.

Pacuer xonmuecTBa refpleMeHTa, HeOOXOAMMOTO IS JTUKBUIAIIUH MTOTJIOIIEHUH B
ckBakuHe.(IIpakTuyeckas NoaroToBKa)

OmnpeneneHne BECOBOTO U 00bEMHOT0 KOJIMYECTBA KAKI0TO U3 KOMIIOHEHTOB,
HeoOxonuMbIx ais npurotosienus BCC no 3agannomy penenty.(Ilpakruueckas
MOATOTOBKA)

Omnpenenenue TayOHHBI YCTAaHOBKH KOHIIA OYpPHIIBHBIX TPYO C IIEbI0 3aKa4YKH B IJIACT
BCC.(IlpakTrdeckast mOATOTOBKA)
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5. | OnpeneneHne MakCUMallbHOM CKOPOCTHU CIIycKa OYpHIIBHOTO 2

nHctpymeHTa.(IIpakTuyeckast moaroToBKa)

6. | Pacuer HEOOX0IMMOM 1TO1a4X HACOCOB JIJIsl TTOJTHOT'O BBIHOCA BBIOYPEHHOM 2

nopoasl.(IIpakTuyeckas OAroTOBKA)

7. | OnpeneneHue MIOTHOCTH OypOBOTO pacTBOpa JAJIsl BCKPBITUS TEKYUHUX HOPOJ U 2

IIPOYKTUBHBIX ropu30HTOB.(IIpakTyeckas NoaroToBKa)

8. | AHanu3 OCHOBHBIX METOJIOB NUKBH AUy noromeHui. (Ilpaktuueckas noaroroBka) 2
Tema 2.3. ['azoBble, HedTsaHble 1 | Comep:kaHue 6
BOJISIHBIE NTPOSIBIICHUS 1. | OcHoBubie npusnaxku HI'BII. 2

Ocnosuble npuunHbl HI'BII 1 cioco6s! ux panHero ooHapysxenusi. CBeeHust 0o
OTKPBITOM (DOHTAaHUPOBAHUU CKBaXHH. OpraHn3almoHHbIC TPEOOBAHMUSI 10
npenynpexaenuto ['HBII u otkpeitoro dontanuposanus. [Ipubopsl 1 cucteMsl
panHero ooHapyxenus [ HBII. Meronsr muksumanuu ['HBII. [IeficTBue BaxThl pu
I'HBII.(ITpakTryeckas mOArOTOBKA)
2. | ObdopynoBanue yCThsl CKBaKHHBI.
KosoHHbIe rooBKY: Ha3HAYEHHE, KIACCH(PUKALUS, KOHCTPYKIIUS U MPUHIIUIT
nevictBus. [IpoTuBOBEIOpOCOBOE 000pYyMOBaHNE. MOHTaX M DKCIUTyaTaIlUs 4
IIPOTHUBOBBIOPOCOBOTO 000pyRoBaHus. [IpeBeHTOPHI: Ha3HAUEHHE, KIacCUPUKALIMS,
KOHCTPYKIHMS U npuHUuN aerctBud. Manudonsa. (IIpakTruueckas moaroroBka)

IIpakTHyeckune 3aHATHSA. 14
1. | Onpenenenuie qaBiaeHMs IIMHUCTOrO pacTBopa Ha 3a00i.(IIpakTueckas noaAroToBka) 2
2. | Onpenenenue yaeIbHOTO Beca IITMHUCTOTO PAcTBOPA C IENIbIO TPEAYITPEKICHUS 2

BbIOpoca.(ITpakTuyeckas moAroToBka)
3. | OnpeneneHne OTHOCUTENBHOIO JaBJIE€HUS B cucTteMe ckBakuHa-muiact.(Ilpaktuueckas 2
MOJITOTOBKA)

4. | OnpezneneHue CHUKEHUS AaBJICHUS HA IJIACT U UHTEpBaJia J10JIMBa CKBAXXKUHBI B 2

nporecce nogabeMa OypuibHOM KonoHHBL. ([IpakTHyeckast moaAroToBKa)

5. | AHanu3 ocHOBHBIX pu3HakoB Bo3HHMKHOBeHUs ['HBII.(IIpakTuueckas moaroroBka) 2

6. | AHanu3 OCHOBHBIX MeTo10B rirymieHus ckBakud rpu ['HBII. (ITpakTuueckas 4

MOJITOTOBKA)
Tema 2.4. CepoBoopoHas Conep:xkanue 4
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arpeccus

CepoBoaopoaHasi arpeccus. 4
MonTaxk OypoBoro 00OpyIOBaHHs Ha HEQTSHBIX MECTOPOXKICHHSX, COJEpKaIInX
cepoBojopod. Meronpl  HEWTpanu3alMd  CEpOBOAOPOJA IpU  BCKPBITUH
CEPOBOJIOPOAOCOAEPIKAUX OTIOKECHUM, IPUMEHSAEMBIE PEareHTbl U MEXaHHU3M HX
neiictBus. Ounctka OypoBOro pactBopa oOT cepoBogopona. OxpaHa OKpyKarouiei
cpedpl TpU CKUTaHWW Ta3a U HedTH, comepxamux cepoBogopon.(IIpakTuueckas
MOATOTOBKA)
Tema 2.5. OcioxHeHus npu Conepxanue 2
OypeHHH CKBa)XKHH B 1. | [NonsiTe 0 MeP3JILIX MOPOIAX.
MHOTOJIETHEMEP3JIBIX TOPOAAX OcnoxxHeHus pu OypeHUU Mep3ibIX opo. KOHCTpyKIMs CKBa)KHHBI B 30HE
3aneranus MMII. IIpenorBpaiienue ocnoxxkuenuit npu oyperanun MMIT
Hementupoanne MMII.
Tema 2.6. ABapuu B OypeHuu Copep:xanmne 38
1. | ABapuu u ux kiaaccupuxkanus. S
[Tonstue 06 aBapusix. [IpuunHbl aBapuii. ABapuu ¢ 3€MEHTaMU KOJIOHHBI
OypwibHBIX TpyO. [IpuxBaT KOJIOHBI TPYO. ABapuu C 00CATHBIMH KOJJIOHHAMHU.
ABapuM BCIIEJICTBUM HEYJJAYHOTO [IEMEHTUPOBAHMUSI.
JuddepeHupoBaHHbIN 3a4eT 1
ABapu ¢ 3a00i1HBIMU ABUTATEISIMH. ABapUH C JOJTOTAMHU. 6
2. | llpenynpexaeHune aBapuid. 8

IIpenynpexnenue aBapuil Ipu IpUEMKe U caade cMeHbl. [Ipenynpexaenue aBapuid
IpPU MOATOTOBUTEIBHBIX paboTax K CHYCKYy U MNpU CHOyCKe OypUIbHOW KOJIOHHBI.
[Tpenynpexnenue aBapuii npu OypeHMM CKBaxHH. [IpenynpexaeHue aBapuil mpu
noxbeMe OypunbHOM KonoHHBI. [lpenympexxnenue aBapuil ¢ kojoHHOM BT.
[Tpenynpexnenue mnpuxsatoB KoJoHbl Tpyo. Ilpenynpexnenue apapuit  mpu
KpPEIJIEHUN CKBa)XUH oOcagubiMu  KosioHamu. [lpenynpexnenue aBapuil ¢
nonorami.(IIpakTuyeckas moaroToBKa)
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O01mme cBeIeHUs 0 JIUKBUAAUMH aBapuii.

W3Bneuenne HENpUXBAa4eHOM OypHIBHOW KOJOHHBL VI3BieueHHE NPUXBAYCHHOM
KOJIOHB!l TpyO. JIMkBupanus aBapuil, BO3HUKAIOIIMX IPHU CIYCKE M KpEIUIEHUH
o0caHbIX KOJOHH. JINKBUAAIus aBapuil ¢ 3a00MHBIMH IBUTATEIISIMU.

JIukBumanus aBapuii C JOJIOTaAMU. OcB00OX
JICHWE CKBO)XUH OT TOCTOPOHHMX mpenMeToB. JlukBupanus ¢oHTaHOB. [mymeHue
CKBa)XMH IIPH ra30HE(PTENPOSBICHUAX. Y CTAHOBKA LIEMEHTHBIX MOCTOB. 3a0ypuBaHue
HOBBIX CTBOJIOB. BekpbiTHE OKHA B KOJ10oHHE. (I IpakTHueckas noAroroBka)

10

JIOBHWJIBHBIH HHCTPYMEHT.

JloBuTenu: Ha3Ha4YeHUE, KIACCU(PUKAIMA, KOHCTPYKUMUS M HPUHLUI JeHCTBUS.
MeTuuku: Ha3zHauyeHWe, Kiaccuukanus, KOHCTPYKIUS M NPUHLUUI JCHCTBUS.
TpyOonoBkM: Ha3HAaYeHHE, KJIACCU(PHUKALMS, KOHCTPYKLUUS M TNPUHLUN JIEHCTBHSL.
@pe3eppl: HazHayYeHHE, KiIacCU(PUKAIUS, KOHCTPYKLUMS M MPUHLIMI JCHCTBHUS.
Topnensl: HazHaueHue, KiIacCUPUKALMSA, KOHCTPYKLMS UM HPUHLUI JEHCTBHSL.
TpyOope3ku: HazHadeHHE, KIACCU(PUKAIMS, KOHCTPYKIHMS W TNPUHIWN JCHCTBUS.
Ileyatn Ha3HaueHWe, KiaccU(UKALUSA, KOHCTPYKIHUS M TNPUHLUI JACHCTBUS.
YcTpoiicTBa UIs yAadeHUusl MEJIKUX METaNIMYEeCKUX MPeaMETOB ¢ 3a00s. YcTpoiicBa
JUIs JUKBHJAMM npuxsaroB. [IpuxBaroompenenurtenu. YcTpoWcTBa aiisd 3aBofa
M3BJIEKaEMbIX TPYO B JIOBMWIIbHBIN HHCTPpYMEHT.(IIpakTrueckas nmoaroToBka)

TpeOoBanus K JJOBHJILHOMY HHCTPYMEHTY.

TpancnopTupoBaHue U XpaHEHHE JOBUIBHOTO MHCTpyMeHTA. TexHuka 0e30macHoCTH
npu paboTe ¢ JIOBWIBHBIM UHCTpYMEHTOM. [1oAroToBKa JIOBMJIBHOTO MHCTPYMEHTA K
pabote B ckBaxuHe.(IIpakTuueckast moAroToBKa)

IIpakTHYecKHe 3aHATHA.

26

1.

N3yuenune xapakTepHBIX MPU3HAKOB BOSHUKHOBEHUsI MpuxBaToB.([IpakTuueckas
MOATOTOBKA)

AHaM3 OCHOBHBIX METOIOB JINKBHUIAIIMH MTPUXBATOB OYPHIIBHBIX M 00CaHBIX
Tpy0.(IlpakTyeckas moaroToBKa)

w

AHann3 OCHOBHBIX JTOBHIIbHBIX I/IHCTp}/MCHTOB.(HpaKTI/I‘{CCKaH HOI(FOTOBKa)

Omnpenenenue JUIMHBI HEIPUXBaueHHOM yacTu OypuibHON KosoHHBL. ([TpakTHueckas
MOATOTOBKA)

o

Pacuer nedranoli Bansbl (IIpakTryueckast moaroroBka)

Onpeznenenue rayOHHbI TOJIOMKH OYpHIIbHOM KOJIOHBI 10 HHIUKATOPY
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Beca.([IpakTuueckast moaroToBKa)
7. | Onpenenenue TOMYCTUMBIX YCHIIMH MPU pacXa)XMBaHUU MPUXBAYEHHBIX OYpUIIbHBIX, 2
o6canubix HK Tpy6.(IIpakTuueckas moaroroBka)
8. | Onpenenenue JOMYCTUMOIO yIJla 3aKpy4UBaHUs OypuiIbHOU KOJIOHHBI IPU 2
npuxsarax.(IIpakTnyeckas noaroToBka)
9. | Onpenenenue JOMYCTUMOIO JaBJIEHUS B HACOCAX THAPABINYECKUX JOMKPATOB IpU 2
npuxsarax.(IIpakTnyeckas noaroToBka)
10. | Onpenenenuie 10MyCTUMOTO YKCIa TOBOPOTOB MPUXBAYCHHON OYpHIIHLHOM 2
kos1oHHBI.(ITpakTHyeckas moAroToBKa)
Tema 2.9. IToaroroska Conep:xanue 9
CKBaXXMHBI K pEMOHTY.
1. | Hopsinok mepenaym CKBa)KUH /UIA PEMOHTA M U3 PEMOHTA. 4
HccnenoBanne CKBaXWH TIepel PEMOHTOM. MOHTaX M JEMOHTaX MOIBEMHOTO
arperata. TexHoiorus  TJyIHIEHUS CKBaXuHbl. OOOpyAoOBaHHE s IIIyLICHUS
ckBakuH.(IIpakTryeckas noroToBKa)
2. | KanuranbHblii ¥ TeKymuii peMOHT ckBaxuHbl. Kinaccudukarop Tekyiero 5
pemonTa ckBaxxuH. Buasl TPC, nocienoBaTenbHOCTH BbiosHEHUS padot mo TPC.
Knaccugukarop kanuransHoro peMmonta cksaxut. Buasl KPC, nocrnenoBaTensHOCTh
BbINOJIHEHUS paboT. TpeboBaHus 6€30MaCHOCTH MPH MOATOTOBKE CKBAXXHHBI K
pemonTy.(IIpakTHueckas MoAroToBKa)
IIpakTHyeckune 3aHATHSA. 11
1. | AHaiM3 TEXHOJIOTHUHM OYMCTKH IKCILTYyaTallMOHHOHN KOJOHHBI CKpeOKaMH 1 3
mrabiaonamu. (IlpakTryeckas moAroToBka)
2. | O3Hakomienue ¢ noa3eMHbIM peMoHToM Y OIH.(IIpakTuueckas moaroroBka) 2
3. | BIOOp KUAKOCTH IIIyIIEHHUS CKBaKMHBI U ee mapameTpoB.(IIpaktuueckas 4
MOJIFOTOBKA)
4. | Pacuer KonOHHBI 3AJIMBOYHBIX TpYO.(IIpakTHdeckas moaroToBka) 2
CamocrosiTebHas padoTa npu u3ydenuu pasaena [IM. Cucremarnyeckas mpopadoTKa KOHCIIEKTOB 3aHATUH, yueOHOI 1 68

CIeNUaTFHON TEXHUUECKOU JTUTEPATypHI (110 Bompocam K naparpadam, riaBaM yaeOHBIX TOCOOH, COCTaBJICHHBIM
npenogasarenem). [IoAroToBka K mpakTUYECKUM pabOTaM C HCIOIh30BAHUEM METOAMYECKUX PEKOMEHAAINIA MTpernogaBaTes.
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IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/IbHOM PadoThI.

1. AHanu3 KomIuiekca ajisl NEPEKPHITHSI 30H OCII0KHEHUS.

2. AHanu3 JIOBUJIbHBIX HHCTPYMEHTOB JIsl U3BJIEYEHHS TYpOOOYpOB.

3.Be16op HamomHuTENS 1715 00paboTKH OypoBOTO pacTBopa.

4.Ananuz 000pyA0BaHUs, TPUMEHSIEMOT0 JJI IEMEHTHUPOBAHUS CKBAYKUH.

5.AHanu3 MEpONPUSATUI IO YCTAHOBKE IIEMEHTHBIX MOCTOB.

6.Pacyer skcrmyaTalinOHHON KOJIOHHBI HA IIPOYHOCTb.

7.Ananu3 nprubOpoOB, MPUMEHIEMBIX JIJIsl KOHTPOJIS 32 CBOMCTBAMU IIEMEHTHOI'O PAacTBOpA.
8.Pacuer TomnuBa u npoiecca ropeHus.

9.Bb100p mapamMeTpoB TaMIIOHAKHOTO PACTBOpA.
10.Bei00p Hacoca u pexuma ero paboThl.
11.Ananu3 ruapousnyunrens tuna ['1-203.

12. Ananu3 ycrpoiictBa Buxpesoro tuna Y OK-215,9.

13. Onpenenenne TOMYCTUMOM pacTATUBAIOIIEH HATPy3KH HA JIOBUIIbHBIM HHCTPYMEHT.
14.0Onpenenenue uncia 060poTOB OypUITLHOM KOJIOHHBI IPH JIOBUIIBHBIX paboTax.

15. Onpenenenne OCHOBHBIX MOKa3aTeslel IPU JIUKBUIAIIMY aBApUI M0 YCKOPEHHOW TEXHOJIOTHH.

16. Omnpenenenue riyOuHbl MOJIOMKU OYpUIIBHBIX TPYO.
17.AHann3 METOAMKHN JIOBWIBHBIX padOT TpyOOJIOBKaMH.
18.AHanN3 METOTUKU JIOBUJIBHBIX PAa0OT JIMBUTEISIMH.
19.AHanu3 pacTBOpPOB, IPUMEHSIEMBIX JIJIS TIYIICHUS] CKBaXKUHBI.
20. CocrapieHue IIaHa JUKBUAALMU aBapHil.
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TemaTnka KypcoBbIX npoekToB ([IpakTrueckas moArOTOBKA)

1.ITpoexT mpeaynpexaeHus U JTUKBUAALNHN IPUXBATOB KOJIOHHBI OYPUIIBHBIX TPYO.
2.IIpoekT sKcIuTyaTanuu, 00CIyKUBaHUS U PEMOHTA BEPTIIOTOB.

3.IIpoeKT ABYyXCTYNEHYaTOro HEMEHTUPOBAHUS KOJIOHHBI I1TyOnHoM 4500 MeTpoB.
4.ITpoekT pa3pabOTKH MapaMeTPOB pexkuMa OypeHHUs CKBaXHHBI TiIyomHOM 4200 METPOB.
5.I0poext npumenenus JIBT ms Oypenust ckBakuH rixyounoit 3000 meTpos.

6.AHanu3 OCI0KHEHU, BOSHUKAIOIIMNX P OYPEHUH CKBaXKHH.

7.I1poeKT KperuieHus: CKBaXUHBI TiyOonHOo# 2500 MeTpoB.

8.IIpoekT ycTaHOBKU LIEMEHTHBIX MOCTOB JIJIsl PEMOHTHO-U30JIILIMOHHBIX PabOT Mpu OYPEeHUU CKBAKUH.
9.JIOBUJIBHBI HHCTPYMEHT U padoTa C HUM.

10.Ananu3 aBapuii, BOSHUKAIOUINX MIPU OyPEHUH CKBAKHH.

11.ITpoext MHOT03a00MHOT0 OypEeHUsl CKBAYKUH.

12.Ananu3 arperatoB KI'T 1151 nmpoBeieHus TOA3€MHOTO PEMOHTA CKBaYKHH.

13.IIpoeKT NoArOTOBKM CKBA’KUHBI K IIPOBEICHUIO PEMOHTA.

14.ITpoeKT npUMEHEHHUs MIAPOIICYHBIX JTOJIOT JIJIsl OypeHUsl CKBaYKUH.

15.IIpoekT npuMeHeHHs KOJNTIOOMHTa I OYpEeHUs! CKBaKUH.

16.Ananu3 060pya0BaHUs, TPUMEHIEMOrO JJIs IEMEHTHUPOBAHUS CKBAXKUH.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

AHanu3 OypoBbIX PaCTBOPOB, IPUMEHSIEMBIX JUISl IPOMBIBKH CKBa)KHH.

[TpoekT MpOMBIBKHM CKBa)KUHBI Iipu OypeHuu Ha riryouny 4300 meTpos.

[Ipoext KUII OypoBBIX ycTaHOBOK [isl OypeHUsl CKBaYKUH.

[TpoekT mpuMeHEeHMs KOJITIOOMHTA JUIsl KaTUTaIbHOTO PEMOHTA CKBAXKHH.

[IpoekT ropuzoHTaNILHOrO OypEeHUs: CKBaYKUH.

[TpoexT o6opynoBanus, npumensiemoro juist CIIO.

AHanu3 OypoBbIX J0J0T, IPUMEHSEMBbIX Ul OypEHUS] CKBAXKHH.

ITpoexT aBromaruzanuu CIIO npu 6ypenun ckBakuH riryounoit 3000 meTpos.

[TpoexT npenynpexaenust u 60ppOb1 ¢ HI'BII npu Oypennn ckBa)xuH.

[TpoekT nmpenynpexaeHus U TUKBUAIMH OCJIOKHEHUH , BOSHUKAIOUINX MTPU OypeHUH CKBaXKUH Ha riryouny 3750 meTpoB

BocTouHo-be3BoiHeHCKON IITOIIA H.

27.
28.

[TpoekT kKanuTaIbHOrO PEMOHTA CKBAXHHBI C pa3pabOTKON Bompoca 3a0ypruBaHUs U IPOBOAKH BTOPOTO CTBOJIA.
[IpoekT Oypenust ckBakuHbl r1yonHoi 3000 MeTpoB.

29.Ananu3 OypoBBIX BBIIIEK, TPUMEHSIEMbIX IIPH OYPEHUN CKBAYKUH.

30.
31.
32.
33.

[IpoexT npumenenus PI1JID npu OypeHnH CKBaXKHH.

[IpoexT OypeHust ckBakuHsbl B yeimoBusix AHITJI.

[IpoexT TaneBoit cuctemsl pu OypeHUH CKBaXHH Ha riryouny 3000 meTpoB.
AHanu3 000pyI0BaHUS, TIPUMEHSIEMOTO JJI MPUTOTOBIIEHUs | ouncTku BITXK.
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34. IlpoexT mukBuaanuu aBapuii ¢ bT.

35. IIpoekT 3Kcmtyaraunu, oOCIyKMBaHUsI U pEMOHTa puBoJ0B BY.

36. AHanu3 TaMIOHAXHBIX PACTBOPOB, IPUMEHSAEMBIX JIJISl IEMEHTUPOBAHUSI CKBAKHH.

37. IIpoext MonTaxa BY npu OypeHun riry0OKUX CKBaXKHH.

38. IIpoekT BCKpBITUS U ONIPOOOBAHMUS IJIACTOB MPHU OYPEHUU CKBaXKHH.

39. IIpoekT OypoBOii MPOMBIBOYHOH KUAKOCTH [T OypeHus: CKBaXXUH TiyonHo# 10 4000 MeTpoB.
40. ITpoekT moBpexaeHNUs 00CcaTHBIX KOJIOHH U MEPBI MO MPEIYIPEKIACHUIO.

41. AHann3 IEeMEHTUPOBOYHBIX arperaToB, IPUMEHSEMBbIX JUIsl IEMEHTUPOBAHUS CKBAYKUH.
42. ITpoekT nHpOpMaIMOHHOTO 00eCIIeYeHHs Ipoliecca OypeHUs CKBaKHUHBI.

43. Ananu3 OypHIIbHBIX TPYO, TPUMEHSIEMBIX Il OypeHUs CKBa)KUH.

44. TIpoexT mpoTUBOBBIOPOCOBOTO 000pYAOBaHUS It OypeHus ckBaxxud ¢ ABIL/I.

45. Ananus arperata APB-100, npumenseMoro ais OypeHus ¥ KaluTaaibHOrO PEMOHTA.

46. IIpoexT 0THOCTYIIEHYAaTOT0 METOa LIEeMEHTUPOBaHUs CKBaKUHBI rTyonHoi 2000 MeTpoB.
47. IIpoeKT sKcIuTyaTaluu, 00CIyKUBAHHS U PeMOHTa OYPOBBIX HACOCOB.

48. IIpoekT KanuTaabHOrO PEMOHTa CKBAKUHBI C pa3pabOTKOI BOMPOCa yCTAHOBICHUS METAI-TLIACTHIPSI.
49. Ananu3 06cagHbIX TPYO, MPUMEHSIEMBIX JIJISl KPEIUICHUS! CKBAKUH.

50. IIpoekT 3Kcmtyarauu, O0OCITyKHBaHHUS K PEMOHTA POTOPOB.

51. IIpoexT Oypenus: ckBaxkunbl B ycnoBusix ABIT/I.

52. IIpoexT moHTaxxa BY Ha nu3enbHOM npUBOAE.

53. IIpoeKT TeKyIIero peMOHTa CKBaKHUHBI.

54. TIpoexT 3KcyaTalnuu, 00CIyKUBaHUS U PEMOHTA 3JIEMEHTOB TaJleBOW CUCTEMBI.

55. TIpoekT cTtpouTenbCTBa CKBXKUHBI TIyorHOM 4000 M.

O6si3aTesibHasi ayIHTOPHAsI y4eOHAsi HATPY3Ka 10 KYpPCOBOii padoTe 30
IIpousBoacTBenHas npakTuka(llpakTnyeckas noAroToBka) 144
Buasl pa6or: 143

1. BoinonHeHne MOHTa)Ka arperaToB 1 000py10BaHUS JJIsi CTPYKTYPHO-ITIOMCKOBOTO OypeHHsI.

2. BrImoTHeHHE CITyCcKa M IMoabeMa OypoBOTO CHapsia IMpH CTPYKTYPHO-TIOMCKOBOM OypEHHH.

3. BeinosiHeHne Crycka B CKBaKMHY 0OCaIHBIX KOJIOHH IPH CTPYKTYPHO-TIOMCKOBOM OypEHMH.
4. BolnosiHEHUE IEMOHTa)Ka arperaToB ¥ 000py10BaHUS AJIsl CTPYKTYPHO-IIOMCKOBOTO OypeHusl.
5.BbInosiHeHne pa3InyHbIX paboT ¢ KOJIOHHOM T'MOKHX TPYO.

6.03HaKOMIICHHE C HHCTPYKIMEH TeXHUKU Oe3omacHocTy pu nposenernu CI1O.
7.03HaKOMJICHHE C MHCTPYKIIMEH TEXHUKH 0€30IMacHOCTH MPH MPOBEACHUN POMBIBKYA CKBAXKHHBI.
8.03HaKoOMJIEHHE ¢ MHCTPYKIMEH TeXHUKH 0€30IaCHOCTH IPU [IEMEHTHPOBAHNUHU CKBAXKHH.

43




9. O3HakoMIIEHHE C BPEIHBIMU U ONIACHBIMU CBOWCTBAMM I1apOB HEPTH, HEPTEMPOLYKTOB U Ta30B.

10.ITpoBenenue oTd6opa mpoObl BO3yxa Ha 0OBEKTE MPH MOMOIIH T'a30aHATIN3aTOpPA.

11. IToaroroBka razoaHanu3aTopa K UCHOJIb30BAHUIO.

12.03HakomIIeHHE CO CPEACTBAMU MHINBUIYAIbHON 3aIUTHI.

13. YuacTue B KOHTpOJIE MapamMeTpoB OYpOBOrO pacTBOpa JUIsl MPEyNPEeXICHHUs HapyILIeHUH yCTOMUUBOCTH.
14.BrinosnHeHue cycka 00caJHOM KOJIOHHBI IIPY JIMKBUAALNHN 30HbI TOTJIOLIEHUS.

15.HabnroneHnue 3a ypoBHEM pacTBOpa B €MKOCTSIX.

16.03HaKkOMIICHHE C MHCTPYKIIMEH TEXHHUKHU 0€30MacHOCTH NpU OYPEHHH CKBaXKHUH, COJIEPKAIINX CEPOBOIOPOI.

17.0xa3anue nepBoil MEAUIIMHCKON MOMOIIY MTPU OTPABIECHUH CEPOBOJIOPOIOM.
18.BhInoTHeHIE MOHTaKa TPOTUBOBBIOPOCOBOTO 00OPYIOBAHHUS.

19.KoHTponb UCHIPaBHOCTH U TEXHUYECKOTO COCTOSIHUS MPOTUBOBBIOPOCOBOTO 00OPYIOBAHHUS.
20. PaboTsl 0 cOOpKE TMHUH TSI TIIYIICHHUS] CKBAYKUHBI.

21. PaccTraHOBKA TEXHUKH JJISl TYHICHUS CKBAXKUHBI.

22. IlpuroroBienue OypOBOr0 pacTBOpa AJIs INIYIIEHUS CKBAKUHBI.

23. O3HaKOMJIEHHE C MHCTPYKIIMEH TEXHUKH O0e30macHOCTH npu Bo3HukHOBeHuu ['HBII.
24. BpINONIHEHNUE Pa3rpy30UHO-TIOIPY30UHBIX padOT JIOBUJIBHOI'O MHCTPYMEHTA.

25. OcMOTp TOBHIIBHOTO MHCTPYMEHTA U CMa3Ka Pe3bOBbl.

26. IloaroroBka KOMIOHOBKH JIOBUJIBHOTO MHCTPYMEHTA K CIIYCKY B CKBAXKUHY.

27. HaBuHYMBaHUE JJOBUJIBHOTO HHCTPYMEHTA Ha OYPUIIBHYIO KOJIOHHY.

28. Ilposeaenne CIIO 10BUIBHOTO HHCTPYMEHTA.

29. OcB0OOXI€HNE JIOBUIBHOIO HHCTPYMEHTA OT aBapUHHON TPYOHI.

30. /IeMOHTaX JIOBUJIBHOI'O UHCTPYMEHTA.

31. YuacTtue B MOHTa)k€ IOTbEMHOTO arperara.

JdudpepennupoBaHHbIN 324eT

Bcero

1512

Jln1s XapaKTEepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepuaia UCTIOIb3YIOTCS ClIeyIolie 0003HaYCHUS:

1 — o3HaKOMUTENHHBIH (y3HABaHUE paHee N3yUCHHBIX 00BEKTOB, CBOICTB);

2 — penpoyKTHUBHBIH (BBINOIHEHUE ACATEIBHOCTH 110 00pa3ily, MHCTPYKIIMHU WIH 1101 PyKOBOJICTBOM);

3 — NPOJIYKTUBHBIN (IUIAHUPOBAHKE U CAMOCTOSTEIBHOE BBIIIONIHEHUE JICITEIbHOCTH, PeLIeHHE NPOOJIEMHBIX 3a71a4).
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4. YCJIOBUSA PEAJIMBAIIMA ITPOPECCHUOHAJBHOI'O MOAYJIA

4.1. TpeOoBaHMSA K MUHMMAJIBLHOMY MaTepPHAJIbLHO-TEXHUYECKOMY
o0ecrie4eHu10

Peanuzammst mporpamMmbl  TIPO(ECCHOHATBLHOTO MOMAYJS TPEArosaraet
HaJNYUE.

y4eOHbIX  KaOMHETOB.  MH(OPMALMOHHBIX TEXHOJIOTUI B
npo(hecCHOHANBPHOM AESITENbHOCTH; OXPaHbl TPYHa;
nabopartopuii:  aBTOMaTU3alUU TEXHOJIOTMUECKUX IIPOLIECCOB;

KallUTAJIbBHOT'O PCMOHTA CKBAXXHWH, UMHUTAIIUU IIPOLCCCOB 6yp€HI/I$I.

Kabuner  uHOpManmMOHHBIX  TEXHOJOrMH B  MpodecCHOHATLHOM
NEATEIBbHOCTH

Kommiexkt ydeOHOW wmebenu: pabouee MeCTO MpernojaBaTedss -  CTOJ
KOMOMHUPOBAHHBIM KOMIBIOTEPHBII-1 1IT., Kpecso -1 MmT., yYYeHUYECKUE CTOIbI —
10 mrT., cTOJIBI KOMIIBIOTEPHBIE — 151T., CTyIbs — 30 mIT.

Texnuueckue cpencrtsa o0OyuyeHus:  kommbtoTep Pentium Dual-4 .,
komnbioTep Pentium — 4 mr. ,KoMmbeloTep B cOope (mpoieccop, omep. MnaMsrh,
xpanenue, 6510k nutanuss monutop AOC 18.5) — 2 ., komnbiotep JuBukom -2
mT., KommnberoTep Okcumep — 1 mr., mpuatep HP 1020-1 T, npoekrtop
MYJIbTUMEIMMHBIA , SKpaH MPOCKIMOHHBIA BeO-kamepa-12mr., kodoHku 458 — 1
mrt., kKommyrtarop TP-Link 2910 — mmr.,, xommiekt Tabmn."MHpopmarnka'.
[Mporpammuoe o6ecrieuenne: OC Windows 7,8,10 makeT npuKIaJHBIX TPOTpaMM
MSOffice,  AdobePhotoshop, CorelDraw, ABBYY  FineReader 11,
VSDCVideoEditor.

KoMmiekT yueOHO-MeTOMYEeCKUX MaTepuasnoB, CTEHJ HH()OPMALMOHHBIH,
KoMILIeKT Taou."MudopmaTuka", HarasgHbIe SJIEKTPOHHBIE TTOCOOUS.

[Mporpammuoe obecnieuerne: OCWindows, nmporpaMmmbl  0()MCHOTO MakeTa
MicrosoftOffice.

PeunpkynstopOakTepuuaHbIi 1151 o0e33apakuBaHus BO3yxa — | miT.

Kabuner oxpansl Tpya:

pabouee MecTO MpenoaaBaTelis, y4eHUYECKHe CToNbl — 15 mT., cTynbs — 30
IT., yaeOHas TOCKa, MKad KHIKHBIA — 2 TIT.

Texuuueckue cpeacrtsa oOydeHus: HoyTOyk ASUSX553XMCeleron 2.6
Ghz/2 GB/500 GB-1mr. ITIpuntep HpLaserJetPro MFP M125ra-1 . IIpoekTop
Epson — lwr, 3xpaH asst mpoeKIuu.

YueOHo-HarIsIIHbIe CTeHIbl: «BBOJHBIA MHCTPYKTAX IO OXpaHE TPYyAay,
«MHCTpyKTa)X 1O oOXpaHe Tpylna Ha pabouem wmecte», «PaccrnenoBanue
HECYACTHBIX CIIy4aeB Ha MPOM3BOACTBE» - 2 wT., «[loxkapHas Oe3omacHoCTh» - 4
IT., «/lelicTBuE ANEeKTPUUYECKOro TOKa Ha YEI0BEKay - 3 IIT.
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Harmsiaao-undopmarmonsasie MaTepuabl: yaeOHas auTeparypa,
MpEe3eHTallUU, BUICOPUITBMBI.

[Tporpammuoe obecnieuenne: OCWindows, nporpammbl  0(pHCHOTO Iakera
MicrosoftOffice.

PenmpkynsatopOakTepuIiuIHbIN 715 00e33apakuBaHusI BO3Iyxa — | MmiT.

JIaGopartopus UMUTAIIMH MTPOLIECCOB OypeHus

Kommuiekr yueOHoi mebOenu: paboyee MeCTO NMpernoJaBaress, yYeHHUECKUe
ctoibl — 15 mrT., crynbst — 30 mT. « MOHOMUT» CTON KOMIIBIOTEPHBIA - 9 mT.;
CTOJI 2-X TyMOOBBIM — lIIT; JOCKa KiaccHas - lmiT.;,imkad) KHMOKHBIM — 2 IIT..
koHAuoHep CaMmcyHr -1mirt.;

TexHuuyeckue cpencTBa oOydeHHs: HMHTepakTHBHas qocka HitachiStarBoard
— lmT, MyIpTUMEIUNHBIN MPOEKTOP — lINT; KPOHIUTEWH NOTOJIOYHBIM — 1miT;
KOMMYTaTop D-Link DGS-1100-
1619" 909; xomnsrorep FM 2A4- 3 wr; komnberorep FM2 — 6mT.; KOMIOBIOTED
JuBukom — lmr.; knmaBumarypa - lmrT.; Meiube — lmr. momutop TFT —
1 01T, ; KOMOIBIOTEPHBIIA TpEHaxep «YnpaBieHue CKBaKMHOU npu
ra3oHe(TEBOAONPOSBICHUAX NPU OYPEHUU U KAIUTAJILHOM PEMOHTE CKBa)KUHY;
WHTEPAKTUB.CIIPAaB.KHUTA; BUPTYyalibHbIE JabopaTopHble paboThl: «B3anMocBs3b
MEXIY CTPYKTYpOW U TBEPAOCTHIO METAIIOB», MaKpOCTPYKTypHOE HCCIIEOBAaHUE
CBapHOro 1iBa», TBEPIOCTh 30H CBAPHOTO LIBa», «V30JSILIMOHHBIE MaTepUabDy,
«Omnpenenenne ycnoBHoW Bsizkocth BBP-1», «Onpenenenne mnoxaszarens
¢bunpTpanmu Ha npudbope BM-6», « BpiOOp MIOTHOCTH € MOMOUIBIO apeoMETpa,
PBIYXKHBIX BECOB W NHUKHOMETpa», «OIpenesneHne CTaTUYECKOTO HaIpsKEHUs
casura Ha npuoope CHC-2».

Harnsano-undopmaimoHHbie MaTepuaibl:

IUIaKkaThl O MaTepuanioBeneHuto (takat 560x800 MM, monuMmepHas
MJIEHKa, IUIACTHKOBas pamka) — 12 mryk: «OOImme cBefAeHus O MeTamuiax u

citaBax», «Kimaccmdukamus — craneh», «McnblTaHUMS — HA  pacTSHKEHHE,

«M3mepennst  TBepaocTH 1o bpuHenmo», «McoplTaHuss Ha yIapHBIM H3THO»,

«CTpyKTYpHAS auarpaMma COCTOSTHUU YKEJIC30-IIECMCHTHUT, «ATOMHO-
KPUCTAJUIMYECKOE  CTPOCHHE  METALIOB»,  «JlePeKThl  KPUCTAINIMYECKOTO
ctpoeHus», «Kpucramin3amusi MeTaaaoBy, «MeXaHndeCKHue CBOMCTBAa METAJIOBY,

«IIpeBpallieHuss B CTaJu IIPU HarpeBe H OXJTaXACHHUN ), ((MHKDOCTDVKTVD&»;

TUIIOBOM KOMIUIEKT ydeOHOoro obopyaoBanus "M3ydeHue MUKPOCTPYKTYpPbI
YIJIEPOJMCTONM CTald B PaBHOBECHOM cocTosiHuu'- lmr.; IlopraTuBHBIM

Metauiorpaduueckuit mukpockon Opto-EduA13.2501-B — lmr.;
miakatel cepun «bypeHne He(TSHBIX ¥ Ta30BBIX CKBOXWH» (IJIaKat
560x800 MM, monuMmepHas IUIEHKA, IUIACTHMKOBas paMka) — 9 mryk:«lluki
CTPOUTEIBCTBA CKBAXUHY», «DIIEMEHTHl OypUIBbHON KOJOHHB, «bypoBbie
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pactBopbl. OrmpeneneHue CBOWCTB TJIMHUCTBIX PAacTBOPOBY, «JIOBUIIbHBIM
UHCTpYMEHT», «lllapoiieynsie 10J0Ta Ui CIUIOIIHOTO pa3OypuBaHUsl 32005,
«TumoBble cXeMbl TPOTUBOBBIOPOCHOTO OOOPYIOBAHMUS C THUAPABIUYECKUM
ynpaBieHuem» «lleMeHTUpoBaHUME CKBaXuH» - 2WT.,«bypeHne HaKIOHHO-
HaITPaBJIEHHBIX CKBAXKHH.

JIaboparopus JIbP-3 — 1T, apeomept ABP-1M — 11T; Bucko3umetp BBP-2
— lmr.

KoMmiekT 6;1aHKOB TEXHMUYECKON MOKyMEHTaluu: « TeXHUYeCcKue MpPOeKThI
Ha CTPOUTENIBCTBO CKBAXHUHBD, «['eonoro-texunueckue Hapsaap», «CyTOUHBIN
panopt OypoBoro macrepay, «BaxtoBbiii xypHamy, « IHIMKaTOpHAs auarpamma
BECA.

Maketsl: «Maker paelcTByome OypoBoi ycTaHOBKM», « Komriekr
MOPOJIOpa3pylIaAlOIUX  HHCTPYMEHTOB», «MakeT KOMIUIEKCHOW OypuIIbHOM
KOJIOHHB», «MakeT W KOMIUIEKT JeTaied OypoBoro Hacoca», «MakeTbl
poTopa, BEPTIIIOra, KpoHOJIOKA, TaJeBOro 0yoka», «OO0pa3ibl TajaeBbIX KaHATOBY,
«MakeTr KOHCTPYKUUU CKBaKUHbBD».

[Ipe3eHTanuy,  KOJUIEKLIUS BUACODUIBMOB, KOMIUIEKT  Y4eOHO-
METOJMYECKMX  MAaTepuajgoB, METOJWYECKHE PEKOMEHJALUU JUIsl CTYJEHTOB,
yueOHasi JuTepaTypa, o00paslbl BHJIOB O(DOPMIICHHUS  CaMOCTOSITEILHBIX,
MPAKTUYECKUX U JIAOOPATOPHBIX PadOT JJIsl CTYJAEHTOB, pa3AaTOYHbIA MaTepUal.

[Tporpammuoe obecnieuenne: OCWindows, nporpammel  0pHCHOTO TakeTa
MicrosoftOffice.

PeuunpkynsaropbakTepuuIHbIi 11 00€33apakuBaHus BO3ayxa — | IIT.

JlaGoparopusi aBTOMAaTU3alUK TEXHOJIOTMYECKUX IMPOLIECCOB

Kowmrmiekt yuebHOM Mebenu: pabouee MeCTO MpernojaBaresis, yUeHUUeCKUe
ctosibl — 15 mwt., ctynpsa — 30 wt. «MOHOIUT» CTOJ KOMMBIOTEPHBIA - 9 WIT.;
cToJ1 2-X TyMOOBBIM — 11IT; OCKa KiaccHas - lmT.;, mkad KHUKHBIM — 2 IIT..
KOHauIMoHep CaMCyHr -1t

Texuuueckue cpencrpa o0ydeHus: WHTepakTHBHAs nocka HitachiStarBoard
— 1T, MyabTUMEAUINHBIN MPOEKTOP — lIUT; KPOHIUTEWH MOTOJOYHBIM — 1miT;
KOMMYTATOP D-Link DGS-1100-
1619" 909; komnsiorep FM 2A4- 3 wr; komnbtorep FM2 — 61mT.; KOMIOBIOTED
HuBukoM — lmr.; knaBuarypa - lmT.; Mbiib — lmr. Monutop TFT — 10mrT.;
BUPTYyaJIbHbIE JlabopaTopHble paboThl: «M3yueHune mnpuOOpPOB sl HU3MEPEHUS
Temreparypbel. TepMOMETpbl CONPOTUBIICHUS. DJICKTPOHHBIA aBTOMATUYECKUM
MocT», «M3ydyenne npuOOpoB [jIsi M3MEpPEHUsT  TeMmIiepaTypbl. TepMoMeTpbl
CONPOTUBJICHUSI. DJEKTPOHHBIA aBTOMATUYECKUN NOTEHIUOMETP», «l3yueHue
npuOOpoB Il U3MEpeHus JaBieHus», «l3MmeputenbHble mpeoOpazoBaTEINH.
«Candbup 22 JW», «M3ydeHue mnpuwHIMUNA JEUCTBUS MW YCTPOMCTBA
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xpomatorpaday», «3yuenue mnpuOOpOB AN U3MEpeHUs YpoBHs», «M3ydeHue
puOOPOB JIJIsl UBMEPEHUS KOHIICHTPALIUK BOJOPOAHBIX HOHOB.

[IpezeHtanuu,  KOMIUIEKT  y4e€OHO-METOJUYECKUX MaTepHaoB,
METOJMYECKHE PEKOMEHJAIMU NI CTYJIEHTOB, y4yeOHas JuTeparypa, oOpasiibl
BUJIOB O(DOPMIICHUSI CAaMOCTOSITENBHBIX, MPAKTUYECKUX U JTAOOPATOpPHBIX padboT
JUISL CTYZEHTOB, pa3/laTOYHbIA MaTepHall.

KaOuneT aBTOMaTH3a1lMK TEXHOJIOTUYECKUX MPOLIECCOB

Kommiekr yueOHoi mMeOenu: paboyee MeCTO NMpernoJaBaTess, yYeHHUECKUe
cToJIbl — 15 mT., cTynbsa — 30 mT., yueOHast 10cKa.

Texnuyeckue cpeacTBa OOyUYCHUS: kommeiorep IntelCeleron- 1,
npuntep Canon 3010 -1 mIT., mpoekTop MyIbTUMEIUNHBIA Aser- 11T.

Harnsano-undopmanuoHHble MaTepHaIbL:

IJIaKkaTbl  CepuM  «ABTOMATH3alUsl  MPOU3BOJICTBEHHBIX  IPOIIECCOB
HedTerazoBoro mnpousBojacTBa» (makat 560x800 MM, noJuMepHas IUICHKA,
macTUKoBas pamka) — 14 mryk: «l'ocygapcTBeHHass CHUCTEMa MPOMBIIIJIEHHBIX
npuOOpOB U CPEJCTB aBTOMATU3ALMNY - 1IT.; «3MepeHue TeMneparypbl» - 211T;
«M3mepenust pasnenus» - 2mr.; «M3mepenus pacxoma» - 2mr.; «M3Mepenus
ypoBHs» - 2mT.; «M3MepeHus (UBMKO-XMMHUYECKUX CBOWCTB» - 3MIT.;
«MeTpoJIOTUYECKHE OCHOBBI TEXHUYECKMX H3MepeHni» - lmr; «Cucremsl
TernemMexaHuku - OJHOKaHajgbHas CHCTEMa IMepefadyd COOOIIEHW B CUCTEME
TenemMexaHukm» - lmrt. Manometpsl — 4mt. [lpe3eHTannu, KOMIUIEKT y4yeOHO-
METOJMYECKUX  MAaTepuajoB, METOJMYECKHE PEKOMEHJAUWU ISl CTYJEHTOB,
ydueOHass JuTepaTypa, o0Opas3lbl BHJIOB O(OPMIICHHUS CaMOCTOSITEIbHBIX,
IPAKTUYECKUX U TaOOpaTOpHBIX paldOT JJIsl CTYyI€HTOB, pa3JaTOYHBIA MaTepual.

[Mporpammuoe obecnieuerne: OCWindows, nmporpaMmmbl  0()MCHOTO MakeTa
MicrosoftOffice.

PenupkynsitopOakTepuIiuIHbIN 11 00e33apaKuBaHus Bo3ayxa — | MiT.

JIabopaTopusi KAaMUTAILHOI'O PEMOHTA CKBAKUH

Kommekr yuebHoi mebOenu: paboyee MeCTO NMpernojaBaress, y4YeHUUECKUe
ctosibl — 15 mwt., ctynpa — 30 wT. «MOHOIUT» CTOJ KOMIBIOTEPHBIA - 9 MT.;
cTON 2-X TyMOOBBIN — lmT; Mocka kiaccHas - lmiT.;, mikad KHUKHBIA — 2 TIT..
KoHuIronep CaMcyHr -1t

Texuuueckue cpeacTBa oOydeHus: HHTepakTHBHas mocka HitachiStarBoard
— lmT, MyapTUMEAUNHBIN MPOEKTOP — lINT; KPOHIUTEWH MOTOJOYHBIM — 1mT;
KOMMYTaTop D-Link DGS-1100-
1619" 909; xommnberorep FM 2A4 - 3 mt; komnstrorep FM2 — 61IT.; KOMIOBIOTED
HuBukoM — lmrT.; knaBuarypa - lwmT.; Mbimb — lmr. mouutop TFT —
1 01T, ; KOMOIBIOTEPHBIIA TPEHAXED «YmpaBieHue CKBAXKUHOU pu
ra3oHe(TEeBOAONPOSBICHUAX NMPU OYPEHUU U KAUTAJIbHOM PEMOHTE CKBAXKHUHY;
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BUPTYyaJIbHBIE J1a0opaTopHbie pPaboThl: «M3yueHne KOHCTPYKIIMU TIOTPYKHOTO
HEHTPOOEKHOro Hacocay, «V3ydeHre KOHCTPYKUIMM IITAHTOBBIX HACOCOBY,
«KunemaTtuka craHka-kadaikun», «M3meHenue pexuma skcrmyatauuu YIITH
(u3MeHeHue JUIMHbBI X01a», «uHamometpupoBanue YT Hy.

Harmsimao-undopmarimonaple  MaTepHalibl:  MaKeThl:  KpPecToBask W
TPOWHHMKOBAs (DOHTAHHBIE apMaTyphl, CTAHOK-KadaJlKa, 3JICKTPOIEHTPOOESKHBINA
Hacoc, craiifiep; MiakaThl, MNpPe3eHTAlUNU, KOJUIEKIUS BUACOPUIBMOB, MJIaKaThI,
KOMIUIEKT y4e€OHO-METOJUYECKUX MaTepualioB, METOAUYECKUE PEKOMEHAAIUU
JUIsL  CTyACHTOB, YyuyeOHas JjMTeparypa, oO0paslbl BHAOB  OQOpPMIICHUS
CaMOCTOATENbHBIX, MPAKTUYECKUX W JAa0OpaTOPHBIX  paboOT JUisl CTYIEHTOB,
pa3aaToOYHbI MaTepuall.

[Tporpammuoe obecnieuenne: OCWindows, nmporpammel  opHrCcHOTO Takera
MicrosoftOffice.

PenupkynstopOakTepuIuaHbIi 111 00e33apaKuBaHus Bo3ayxa — | MiT.

Peanuzanust npodeccuoHaaIbHOTO MOJYJIS MPENoaracT o0a3aTelbHYI0 YU4EOHYIO
U TPOU3BOJICTBEHHYIO MIPAKTHUKY.

4.2. MuopmanuoHHoe odecredeHne 00y4eHust

IlepeyeHp pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JTOTMOJHUTEJIbHOM JIUTEPATYPbI

HopMaTuBHO-TIpaBOBbIE MCTOYHUKHU:

1. P1 39-2-1290-85 UHCTpyKIHS O OAHOBPEMEHHOMY MPOU3BOJICTBY

OypOBBIX pabOT, OCBOCHUIO U IKCILTyaTallud HEPTAHBIX U Ta30BBIX

METOPOXKICHUI

PJ1 39-2-645-81 MeToauka KOHTPOJIS TapaMeTpoB OypOBBIX PAaCTBOPOB

3. P 51-31323949-58-2000 MHCTpyKIMs 1O MPUMEHEHHUIO CTANIbHBIX TPYO B
ra3oBOil U HEPTAHOM MPOMBIIIIIEHHOCTH

N

OCHOBHBIE HCTOYHUKH:

1. Bmagumup I'puropreBud XpaMeHKOB ABTOMAaTHU3aIUsl YIpaBICHUS
TEXHOJIOTUUECKUMH TIpolieccamu OypeHusi He(dTera3oBbIX CKBaXKHMH. Y4eOHOE
nocodbwue g CIIO; FOpaiit - M., 2018. - 464 c.

2. ExoB N. B. bypenue HakJIOHHO-HANpPABJICHHBIX U TOPU30HTAIBHBIX
ckBaxxkuH; Ma®omuno - M., 2019. - 304 c.

3. ExoB W.B. bypeHue HakJIOHHO HAampaBJIEHHbIX WU TOPU30HTAJIBHBIX
CKBaXXHH. YueOHoe nocooue; ®denukc - M., 2017. -484 c.

4. XKypasnes I'.. bypenue u reodusuueckue HCCICAOBAHUS CKBAXKHH.
VuebHoe nocodue; Jlans - M., 2018. - 707 c.

5. 3BapeiruH B.W. BypoBbie cTaHku 1 OypeHue CKBaKHMH. YueOHoe 1mocooue.
['pud MO PD; UHOPA-M - M., 2018. - 997 c.

6. Heckopomurix B. B. bypenne ckBaxus. YueOHoe nocodbue; Mudpa-M,
Cubupckuii penepanpabiii yauBepcuter COY - M., 2017. - 352 c.
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http://www.kigan.ru/content/view/1420/8/
http://www.kigan.ru/content/view/1420/8/
http://www.kigan.ru/content/view/1420/8/
http://www.kigan.ru/content/view/1388/8/
http://www.kigan.ru/content/view/1388/8/

7. Heckopomubix B.B. Bypenue ckBaxun: Yue6Hoe mocobue. ['pudp MO
P®; UTHOPA-M - M., 2018. - 511 c.

8. XpamenkoB B. I'. ABTroMaTuzaius ympaBiICHHs TEXHOJOTHYCCKHUMHU
npoiieccamu OypeHusi HeTera3oBbIX CKBOKHMH. YueOHoe nocobue; FOpaiit - M.,
2016. - 416 c.

9. XpamenkoB B.I'. ABromaTu3amusi yHpaBlIeHUS TEXHOJOTHYCCKUMHU
nmporieccaMu  OypeHHsi HE(TEra3oBbIX CKBaXXHH. Y4eOHOe Tmocodue s
akajgeMuyeckoro OakamaBpuata; FOpait - M., 2016. - 958 C
JlomomTHUTETHbHBIC NCTOYHUKU:

1. Amusan B.B., Amusn A.B., BacunseBa H.II. Bckpeitne u ocBoeHue
He(dTerazoBeIX mactoB. -M.:Henpa, 2015.
2.  Asemucos A.I., Kowenee A.T., Kpvinos B.M. PeMOHTHO-W3OJSITMOHHBIC

paboTsl ipu OypeHUN HEPTIHBIX U Ta30BBIX CKBaXHH. - M.: Heapa, 2013.

3. Asemucan H.I., ®ponos E.II., Illememos B.K). PyKOBOACTBO IO
MIPOTHO3UPOBAHUIO U MPEAYIPEXKICHUIO OChITIEH 1 00BaJOB B Mpoliecce OypeHus,
cesg3anHblx ¢ ABIIJI:  VYtB. MunecrepctBoM HEDTIHOM W  Ta30BOH
npombliuieHHocTH, 1979. - Kpacnonap: BHUMKPHedTs, 2013.

4.  Anues I'.b., Mupcanaes C.b., Ckopuaxoe M.B. bopnba ¢ aBapusiMu mnpu
KalMTaJIbHOM PEMOHTE CKBaxuH. - baky: Aznedreunsnat, 2012.

5. Amnrenonyno O.K., [Togropuo B.M., ABaxoB B.3. bypoBsie pacTBOpbI 1Jid
OCTIOKHEHHBIX ycioBuid. - M.: Heapa 2013.

6. bangeaxo JI.®., bammenko @.J]., I'moBeBrix A.H. BunaTOBBIC 3a00iiHEIC
nsurarend. - M.: Hempa, 2013.

1. bapanoseckuu  B.J[., byramoe A.U., Kpwinoe B.HM. Kpemneane wu
IIEMEHTHPOBaHUE HAKJIOHHBIX CKBaKMH. - M.: Henpa, 2013.

8. bacapeirun FO.M., bynaroB A.U., IIpocenkoB FO.M. Texnonorust 0ypenus
He(TIHBIX U ra30BBIX CKBaXHH. - M.: Henpa, 2011.

Q. bacapeirun  FO.M., bynatoB A.N., IlpocenkoB IO.M. 3akanunBaHwue
ckBakuH. - M.: Henpa, 2012.

10. bpesno I'.JI. [IpoextupoBanue pexumoB 0ypenus. - M.: Henpa, 2013.

11. bynaroB A.Il., Usmaitno JIL.b., KpsmoB B.M. u np. - CopaBouHuK TI0
KperIeHUI0 He(DTSHBIX ¥ ra30BbIX CKBakuH. - M.: Henpa, 2007.

12. bymaro A.W., ABerncoB A.I'. CripaBouHUK MHXeHepa 1o Oypenuto. 1993-
1996. Ku. 1-4. - M.: Henpa.

13. bynatoB A.W., Makapenko A.A., IllemeroB B.FO. Oxpana okpykarormieit
cpenabl B HedTerazoBoii mpoMeIiuieHHOCTH. - M.: Heapa, 1997.

14. bypoBble KoMIUleKChl. (COBpEMEHHBIE TEXHOJOTMU U 000pyJOBaHUE.
Komnnexktus aBTopoB noja obmieit penakuueit, A.M.I'ycmana u K.II. ITopoxkckoro. -
Exarepun6Oypr: YITTA, 2002.

15. bpoyn C.U. Oxpana tpyaa B 6ypenun. - M.: Henpa, 1981.

16. Bozasmxkenckuii b. H. "CoBpeMennbie criocoObl OypeHusi ckBaxkuH". M.
Henpa, 1987 r.

17. Baxupes P.U., Hukutura b.M., Mupzoe J[.A. OOGycTpoiiCTBO U OCBOCHHE

MOPCKUX HE(PTEra3oBbIX MECTOPOXKICHMHA. - M.: u3a. AkageMuu TOPHBIX HaAyK
19909.
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18. TammxymsH P.A. Ilpaktuueckue pacyeTsl B pa3Belo4HOM OypeHuu. - M.:
Henpa, 1986.
19. Tanmmxymsn P.A., Kanunun A.T'., Hukutun b.A. HeHepHbIe pacueThl IpH
OypeHnun riay0okux ckBakuH. - M.: Hexapa, 2000.
20. I'eonoro-texHonornueckue wucciaenoBanus ckBakun JI.M. UYekamun, A.C.
Mouceenko, A.®. [llakupos u ap. - M.: Heapa, 1993.
21. Topomnor  B.JI. OU3UKO-XUMUAYECKUE  METOABl  IPEIYNPEKICHUS
oclokHeHuH B Oypenun. - M.: Henpa, 1984.
22. JlemuxoB B.U. CpenctBa m3aMepenusi mapaMeTpoB OypeHHs CKBaKuH.-M.:
Henpa., 1990.
23. UBaueB JI.M. IIpombIBOYHBIE XHUAKOCTH WU TaMIIOHAXHbIE cMecH. - M.:
Henpa, 1987.
24. HHCTpyKIHS MO pacyeTy IEMEHTUPOBAHUS 00CATHBIX KOJIOHH B CKBAKUHE. -
Kues: Yxkp UTTPOHUMHeDTH. 1997.
25. MHHctpykuus mo pacdery OOCaHBIX KOJIOHH It HE(PTSHBIX M Ta30BbIX
ckBakuH. ['ocroprexnaazop Poccuu, Ne 10-13/127 ot 12.03.97. - M., 1997.
26. HHcTpykuus mo pacueTy o0CaaHBIX KOJIOHH JUIsl TOPU30HTATBHBIX CKBAXKHUH.
["ocroprexnamzop Poccuu, Ne 10-03/667 ot 06.09.2000. - M., 2000.
27. UHcTpyKIusi 1O pacdery OYpWIIbHBIX KOJIOHH i HE(PTSHBIX M Ta30BBIX
CKBaXkuH. - M., 1997.
28. Kammawn A.I'., Hukutua B.A., Comogxuii K.M., CyntanoB b.3. bypenue
HAKJIOHHBIX ¥ TOPU3OHTAIBHBIX CKBaXUH. - M.:Henpa, 1997.
29. Kammama A.I., Jleunkmii A.3., Meccep A.I., ConoBeeB H.B.
[IpakTH4yeCcKOoe PYKOBOJCTBO IO TEXHOJOTMU OYpeHHUs CKBaXXUH Ha KUJKUE U
razoo0pasnbie nosesnbie uckonaemoie. Ilox pen. A.I'. Kanununa. - M.: Henpa,
2001.
30. Kamuamn A.JT., Kympuunkuii B.B. EcTecTBeHHOE u HCKyCCTBEHHOE
ucrpanieHue ckBaxuH. - PI'Y Hedtu u raza umenu ['yokuna .M., 2007.
31. Karanor nedrsiHOro o60py0BaHuUsI, CPEACTB aBTOMATH3AIMU, PUOOPOB U
cnenmMatepuanon. - M.: BHUMOSHI, Tom. 1, 1993. (ITox o6mieit penakiueit C.I.
CKpBIHHUKA).
35. KoznoB A.B., Meccep A.I'., Jlomatun 1O.C., TloBamuxun A.C. Bypenue
TOPU3OHTAJBHBIX JPEHAKHBIX CTBOJIOB I  TOBBIIICHUS A()PEKTUBHOCTH
AKCIUTyaTallil MeCTOpokaeHni HedTH u ra3a. bypenwue. - 2001. - Ne 2.
36. MexayHapOoIHbINH TPAHCISATOP-CIIPABOYHUK, OYpOBON MPOI0pa3pyIIArONTUN
uHctpymeHnt. Tom 1. Illapomeunsie nonota. Ilog nHayunoul penakuueit B.S.
Kepmienbayma, A.B.ToprmaeBa, A.I'. Meccepa. - M.: HII «Hauuaonbubiii
UHCTUTYT HePTH U raza», 2003.
37. Tlamamkun E.A. CnpaBouHUK MexaHUKa Tiiyookoro Oypenus. M Hempa,
1981.
38. Ilopmakos B.I1., PomanoB b.A. OcCHOBBI TEpMOAMHAMUKH U TETUIOTEXHUKH.
- M.: Henapa, 1983.
39. Pazanos S.A. CnpaBounuk o OypoBbIM pactBopam. - M.: Henpa, 1979,
40. Cepena H.I'., ConoBbeB E.M. bypenne HEQTAHBIX U Ta30BbIX CKBAXHUH. - M.
Henpa, 1988.
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41. ConoBreB E.M. 3akanunBanue ckBaxkut. - M.: Heapa, 1979.

42. CnuBak A.Il., TlomoB A.H. Pa3pymieHue ropHbIX MOpoJ Npu OypeHUH
CKBaxHH, - M.: Henpa, 1994.

43. TarupoB K.M., Hedanto B.M. bypeHue CckBaXXHUH H BCKpBITHE
HedTera3zoBbIX MIIACTOB Ha Aenpeccuu. - M. . Hemapa, 2003.

44, TepMUHOJOTUYECKUU CJIOBaph MO OYpPEHHIO CKBaXWH, (107 peaaKIueH
[NomukoBa C.U., Kanmununa A.I'. - M.: OOO «I"eoundopmapk», 2005,

45. Dnmusiesckuit U.B., Croponckuii M.H., Opcymsax .M. Tunossle 3amgaun u
pacueTsl B Oypenuu. - M.: Hexapa, 1982.

46. Spemuituyk P.C., Cemaxk I'.I'. OOecrieueHne HaaeKHOCTH M KauecTBa
CTBOJIOB ITyOOKHMX CKBaXkuH. - M.: Henpa, 1982.

47. Scos B.I'., Mbicimiok M.A. OcnoxHenue B Oypenuu: Cropas, nocodue. -M.:
Henpa, 1991.

HNuTepHeT-pecypcesbl:

https://e.lanbook.com/books

http://www.maksoil.ru/

http://www.nqlib.ru — mopran Hay4HO-TEeXHHUYECKOW HHPOPMALIUN
http://www.oilforum.ru

http://www.neftebook.ru

http://neftandgaz.ru

4.3. O0mme Tpe0OBaHUA K OPraHU3aNMU 00Pa30BaTeJIbLHOIO Mpoecca

[Iporpamma npodeccuonansHoro moayns «IIpoBenenune OypoBbIX padoT
B COOTBETCTBMH C TEXHOJOIMYECKHM PperjaMeHTOM»  pEealn3yercs B
TE€YEHHUE BCEro Iepruoaa oO0ydeHus.

Tembl «OOuIMe cBeneHHsSI O CTPOCHUHM U CBOMCTBaX METAJUIOB M CILJIABOBY,
«CTpoeHue, MapKHpOBKa U Kilaccupukauus MaTepuaioB U  CIUIABOBY,
«TexHomornueckue METObI 00paboTKH MaTEPUAIOBY, «OCHOBBI
TepMOIUHAMUKNY», «Teopus TemnooOMeHa», «OCHOBBI TEIUIOTEXHUKH»  MOTYT
U3y4yaTbCsli MapajuielbHO €  MOCIHEAYIIIMMH  TeMaMu  Moayns. Tema
«TexHonorusi TNPOMBIBKA CKBOXHHBD» JIOJDKHA UW3Yy4aThCsl MapajyIeNIbHO C
TeMoil «bypoBbie pactBopbl». Tema «llemenTupoBaHue 00CAIHBIX KOJOHH
JOJDKHA M3Yy4aThCsl MapauielibHO ¢ TeMod «TaMIOHa)KHbIe MaTepualb).

Hnst  ocBoenmst  mpodeccronansHoro monyns «IlpoBeneHue OypoBbIX
pador B COOTBETCTBHH c TEXHOJIOTMYEeCKUM perjaiaMeHToOM
MPEIyCMOTPEHO TIPOBEICHHE YYeOHOW ¥ TMPOM3BOJCTBEHHOUN (MO mpoduiito
CHEUUAIBHOCTH) TMpakTUK. [IpakTuku  mpoBoAsTCS  paccpenoTodeHo. bazoi
npaktuku sBigercs ¢umuan OO0  «PH-Cepsuc» r. KpacHomap, ¢ KoTopbiM
KOJUIEIK 3aKJII0YAET JOTOBOP O B3AMMHOM COTPYIHUYECTBE.

[Ipu pabotre HaA KypCOBBIM MPOEKTOM OOYyYarOUIUMCs OKa3bIBAIOTCS
KOHCYJIbTAIIUH.
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http://www.maksoil.ru/
http://www.nqlib.ru/

4.4. KagpoBoe o0ecnieueHne 00pa3oBaTeIbHOIO MPoLecca

TpeGoBanwust K KBaJTM(hUKALIUN MeAarorn4ecKux (MHXKEHEPHO-
MeArorHIeCcKuX) KaapoB, 00ECIEUNBAIOIINX 00yUeHUE TI0 MEKAUCIUILTHHAPHOMY
KypCy W OCYIIECTBISIONIUX PYKOBOJICTBO MPAKTHUKOM:

- HaJIMYHME BBICHIETO MPO(ecCHOHAIBHOTO 00pa30BaHUs, COOTBETCTBYIOIIETO
npodumo monyns  «IIpoBeneHue OypoBbIX padoT B COOTBETCTBHH €
TEXHOJOTMYECKHM perjaMeHTom» U crnenuanbHoctu 21.02.02 «bypenue
HEe(DTSIHBIX U TA30BBIX CKBAKHHY;

- OTIBIT NEeSTENHbHOCTH B OpraHU3aINsIX COOTBETCTBYIOIICH
npodecCHoHaTbHON Cephr;

- TPOXOXKJEHUE CTAKUPOBKA B MPOPUIBHBIX OpraHu3aIusax He pexe |
pa3a B3 roja.
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS §
MPO®ECCUOHAJIBLHOTO MOAY.JISI (BUJIA MPO®ECCUOHAJILHOM
NESITEJABbHOCTN)

Kon u HammeHoBaHue
npodeccuoHAIBLHBIX U 001MX
KOMIIeTeHIHi, (popMupyeMbIX B
paMKax MOAYJsl

Kpurepun onenkn

MeToabI OIEHKH

BriOupars onTUManbHBIA BapHaHT
IIPOBOAKHU II1yOOKHUX u
CBEPXTIyOOKHX CKBa)KHH B
pa3IM4YHBIX TOPHO-T€OJIOTMYECKUX
YCIIOBHSIX.

-CKOPOCTb YTE€HHUSI T'€0JI0ro-
TEXHUYECKOI'0 Haps/a;

- BBIOOp ¥ pacueT OypuiIbHOU
KOJIOHHBI

- OIIpENIETICHNE OCHOBHBIX
apaMeTpoB MPUMEHsAEMON
MIPOMBIBOYHOM KHJIKOCTH;
-pacueT ruipaBIn4ecKoil
IIpOrpaMMbl OypeHus;

-BBIOOP KOHCTPYKLIMU CKBAKUHBI

Bri6uparh crmocoObl U cpeacTBa
KOHTPOJISI TEXHOJIOTHUECKUX
IPOIIECCOB OypeHus

- BBIOMpaTh PEKUM pabOTHI
JI0JI0Ta;

- BBIOOP OCEBOIl HArpy3Ku Ha
JI0JIOTO;

- BBIOODP YaCTOTHI BpaleHUS
JI0JI0Ta;

-BBIOOp KOJIMYECTBA M KauecTBa
MIPOMBIBOYHOM KHJIKOCTH;

- IPOEKTUPOBAHNE TApaMETPOB
pexxuma OypeHus;

-4YUTaTh OCHOBHBIE NTaPAMETPhI HA
11M(pPOBOM U rpapuuecKkoM
UH/INKATOpE;

Pemate TexHudeckue 3agadu Io
MPEAOTBPALIEHUIO U JIMKBHJIALAN
OCJIOKHEHUN U aBapUHBIX
CUTYyalHi

-ONpEeACIATh EPBbIE MPU3HAKU
MOTJIONICHHS] OYpOBOTO pacTBOpa
Y IPUHUAMATh MEPHI T10 UX
NPE0TBPALCHHIO;

- OTIPE/IENATh NEPBbIe MPU3HAKH
He(Tera3oBOJONPOSBICHUN U
MPUHUMATH MEPHI TI0 UX
NPE0TBPAILICHHIO;

-ONpPEeACIATh EPBbIE MPU3HAKU

Texkymmii KOHTPOJIb
IIPOBOAUTCSA B BUJIE:
®VH/IMBUyAJIbHBII
WJIY TPYIIOBOM
OI1poc;

® KOHTpPOJIbHAs
pabora;

® VHIMBHTyaTbHAs
WM TPYIIOBast
pe3eHTalus
(mpencrasienue
BBIIIOJIHEHHOT'O
3a/1aHUA);

® aHaJIu3 JEJIOBBIX
cuTyauui (aHammu3
CUTYyalluH, 1aHHOU B
BU/JIE TEKCTOBOTO,
rpaduyueckoro miu
YCTHOTO MaTepuaa,
BuaeodunsMa, b0
aHaJIU3 BapUaHTOB
peleHus mpoodIeMsbl,
BbIOOpP ONTHUMAJILHOTO
BapHaHTa);

® pacueTHbIE 3a/laHus;
® TECTHI;

® IIOATOTOBKA JCCE;

® [I0ATOTOBKA
pedepara, nokiana;

® JICIIOBBIE UTPBI;

® 3a1IMTa
BBITIOJTHCHHBIX
3aZlaHUl U JIp.
IIpomMe:xyTOYHBII
KOHTPOJIb!
JuddepenurpoBaHHbI
1 3auet 4cemecTp;
JuddepenurpoBaHHbI
1 3a4eT Scemectp;
JKcnepTHAs OLEHKa
NPU NPOXOKICHUN
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MIPUXBATOB ¥ IPUHUMATHh MEPHI TI0
WX MPEIOTBPAILCHHIO;

-BBIOOD JIOBHUJILHOTO
WHCTPYMEHTA,

-OpPraHU30BbIBATh PAOOTHI 1O
JIMKBUJIALIMY aBapHil.

[TpoBoauth paboOTHI MO

IIOATOTOBKE CKBAXHWH K PEMOHTY,

OCYILECTBJIATh IMOJ3EMHBIN
PEMOHT CKBaXUH

-BBIOOp crioco0a rITyImeHus
CKBa)KHHBI,

~-TOYHOCTB ¥ CKOPOCTb BBISIBIICHUS
U YCTpaHCHHS IPUYHH,
BBI3BIBAIOIINX HAPYIIEHUE paOOTHI
CKBaXXWH;

-ONpeCIICHUE THITA PEMOHTA;
-BBIOOP paboT MO MOA3EMHOMY
PEMOHTY CKBa)KHH.

NMPOU3BOACTBEHHOMH
NPAKTUKH;

3ammra oT4éra u
au(ppepeHupoBaHH
bl 3a4eT Mo
NMPOM3BOACTBEHHOI
npaxkTuke (mo
npopuiaro
CHenuajJbHOCTH);
3ammTa KypcoBoro
NMPOEKTA;

JK3aMeH;

JK3aMeH
KBAJIH(PUKANMOHHBII

q)OpMBI H MCTOIAbI KOHTPOJIA M OHOCHKH PC3YJIbTATOB O6y‘I€HI/IH JOJIDKHBI

IIO3BOJIAATH

MIPOBEPSATH

y 0Oy4amwIuxcsi HE TOJbKO

c(hOpMHUPOBAHHOCTH

po(heCcCHOHANBHBIX KOMIETCHIIMM, HO W pa3BUTHE OOIUX KOMIIETCHIIMHA U
00€eCIeynBaOIINX UX YMEHUH.

Koa n naumenoBanue

npogeccHoOHAIBHBIX U

00IIUX KOMIIETeHII N,
(popmupyembIxX B
paMKax MoayJis

Kpurepun onenkn

MeToabI OIEHKH

OK 1. — JeMOHCTpammsi uHTepeca K Oymymieii | MIHTeprnperanus
[Tonumare CcymHocTs ¥ | mpodeccuw, ydactue B Hay4yHO- | PE3YJIbTaTOB
COLMAILHYI0 3HAYUMOCTh | IPAaKTHYECKHX  KOH(epeHIusx, paborta B | HaOMOIEHUH 32
cBOEIH Oymymuel | Hayd9HOM CTYIEHYECKOM OOIIeCTBe ACSATENBHOCTBIO
npodeccuu, MpOsBIATH K o0yyaroIerocs B
HEW yCTOWYMBBIN HHTEPEC rpouecce

OK 2. — BBIOOP ¥ IPUMEHEHUE METOJIOB U OCBOCHHS
Opranu3oBbIBaTh croco0o0B perieHus mpoheccCuoHaTbHbBIX 00pa3oBaTeNbHON
COOCTBEHHYIO 3aja4 B 00J1acTH pa3paboTku HpOorpaMmbl
JEATENbHOCTb, BBIOMPATh | TEXHOJIOTMYECKUX MPOIIECCOB U

THIIOBEIE METOIbI U | DKCIUTyaTalliy 000pyI0BaHUS U HHCTPYMEHTA [Toprdonno
CIocoObI BBITIOJTHEHUS | /17151 IOJI3EMHOI'O PEMOHTa HE(PTAHBIX U

npodeccuoHaIbHbIX ra3oBbIX CKBAaXKUH;

3amad,  ONCHUBATh  MX | — camMOCTOsITeNbHas OlleHKa 3(hPeKTUBHOCTU

3 PEKTUBHOCTD U | ¥ KaueCcTBa BHINOJHEHUS NPOPECCHOHATBHBIX

Ka4deCTBO 3a1a4

OK 3. — peuIeHue CTaHJAPTHBIX W HECTaHJIaPTHBIX

[lpuauMaTe pemeHus B | mpoecCHOHANBHBIX — 3adad B 00JacTu

CTaHIapTHBIX U | pa3pabOTKH TEXHOJIOTUYECKUX IPOLIECCOB U

HECTaHIapTHBIX HKCIUTyaTalli 000pyIOBaHMs M HHCTPYMEHTA
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CUTyallusX U HECTU 3a HUX

1 IMMOA3€EMHOro pEMOHTA HC(l)THHBIX u

OTBETCTBEHHOCTh ra30BbIX CKBaXKHH;
OK 4. — 3G¢eKTUBHBIE ~ MOUCK  HEOOXOAUMOM
OcCyIecTBaATs NOUCK U | HHPOPMALHH;

HCITOJIb30BAHMC — HWCIIOJB30BAHHUC pPa3JIMYHBIX HCTOYHHKOB,
vH(popManuy, BKJIFOYAs! DIICKTPOHHBIE

HE00X0AuMOMn JUISL

3¢ exTUBHOTO

BBITIOJTHEHHS

npo¢eCCHOHATIBHBIX

3azad4,

npodeccuoHaIbHOTO u
JUYHOCTHOTO Pa3BUTHUS

OK' 5.

— INPUMCHATH KOMIIBIOTCPHBIC TCXHOJIOIMA

Hcmons3o0BaTh npu pa3zpaboTke TEXHOJIOTHYCCKUX
nH(pOpMaIMOHHO- MIPOLIECCOB U AKCIUTyaTaluu 000pya0BaHUS U
KOMMYHUKaI[MOHHBIE WHCTPYMEHTA [JJIsi TOA3EMHOI0 PEMOHTa
TEXHOJIOTHH B | HE(TAHBIX M Ta30BBIX CKBAKUH;
npodeCcCHOHAIbHON

JESTENLHOCTH

OK 6. — B3aHMOJIEHCTBHE C o0yJarommucs,

PaGorats B KOJUIEKTHBE U
B KomaHze, 3(h(eKTUBHO
0o0IaThCA C KOJIJICTaMHu,

npernoJiaBaTe/iiIMM M MacTepaMH B XOJIe
00y4eHus

PYKOBOJCTBOM,
OTPEeOUTEIIMU

OK 7. — caMOaHaJU3 M KOPPEKLHs pe3ylbTaToB
bpats Ha ce0st | coOCTBEHHOMN PabOThI

OTBETCTBEHHOCTh 3a

paboTy UJIEHOB KOMaH/IbI

(TTOAYMHEHHBIX ), 3a

pe3yJibTaT  BBINOJHEHHS
3aJITaHUN

OK 8.

CaMOCTOSTEeIIBHO
OTIPE/ICIIATh 3a7a491
npodeccuoHaIbHOTO u
JUYHOCTHOTO  Pa3BHTHA,
3aHUMAThCS
caMmoo0Opa3oBaHHEM,
OCO3HAHHO IUIAHUPOBATh
MTOBBIIIICHHE

— OpraHu3alMsl CaMOCTOATEIbHBIX 3aHATUH
IIPU U3YYEHHUH MTPO(PECCHOHATIBEHOTO MOIYJIS

KBaJTU(DUKAITIH

OK 9. — aHaJIM3 WHHOBAIIUNA B 00J1aCTH pa3pabOTKH
OpueHTupoBaThCs B | TEXHOJIOTUYECKHX MTPOIECCOB U

YCIOBUAX 4YaCTOM CMEHBI | SKCIUTyaTallud 000pyI0BaHHs U HHCTPYMEHTA
TEXHOJIOTHI1 B | JUIS IOJ3€MHOTO PEMOHTA HEPTAHBIX U
npodeccuoHanbHOM ra3oBbIX CKBAaXKUH;

JESITENIbHOCTH

56




