3. PABOYAS TIPOI'PAMMA

IIporpaMmma TeopeTu4ecKoro o0y4eHust

Tema 1. BBenenune

3HayeHne HEPTSHOH M ra30BOM NMPOMBIIUICHHOCTH B HApOJHOM XO3SIMCTBE CTpaHbI. 3amagHo-
Cubupckuil HeTerazo100bIBAIOLINI KOMIIEKC U MEPCIEKTUBBI €r0 Pa3BUTHUSA, OCOOCHHOCTH Pa3BUTHUS
HE(PTSIHON MPOMBIIIUIEHHOCTH.

O3HakoMJIEeHHE C KBAIU(UKALMOHHBIMU XapaKTEepUCTHKaMM oOIleparopa IO HCCIEJOBAHUIO
CKBAKUH 4 pa3psiioB.

Tema 2. O01meTexHn4ecKne nNpeaMeTbl

YUmenue uepmedicei

Ponp yeprexxa B TexHuMKe M Ha Npou3BOACTBE. Ueprex m ero HazHadeHue. llopsnok ureHus
yepTexKen.

Haznauenue ueprexeil - cxem. I'papuku M nuarpammbl. OCKU3bl M UX BbloNHeHue. OOmue
cBesleHUs 0 cOOpouHbIX yepTexax. Crenudukanuu aeraneid Ha COOPOUHBIX YepTexax.

[locTosiHHBIM M mepeMeHHBIM TOK. Onekrpuueckue uenu. [locienoBarenpbHoe M mapaienbHOE
COEUHECHHUE.

DleKmpomexHuKa ¢ 0CHO8AMU I1eKMPOHUKU

DnexkTpuyeckue npudopsl, Ha3HaAUEHHUE, CHATHE TIOKa3aHUN ¢ TPHOOPOB.

[lonsiTue 00 »>neKTpOMarHeTusme - odyeKTpomarHuTHas wuHAykuusa, OJIC, BuXpeBbIE TOKH,
CaMOUHYKIIHS.

OcCHOBHbBIE TIOHATHSA O TPOMBIIUIEHHON 3JIEKTPOHUKE. DIJIEKTPOHHBbIE MPUOOPHI, Tra3opa3psiaHbIe
npubopsl ¥ poTornemeHTsl. [ToHATHS 0 TOTYIPOBOIHUKAX.

DneKTpuUecKrue MallIUHbL: TpaHC(HOPMATOPHI, JIBUTATEIN, TEHEPATOPHI.

Mamepuanosedenue

OO6mue cBeieHNs 0 MaTepualiax 1 ux cBoiictBax. OpraHuyeckue 1 HEOpraHu4eCKre MaTepHuabl.

du3nyecKue CBONCTBA MAaTEPUANIOB:INIOTHOCTD, IOPUCTOCTD, TUTPOCKOITUYHOCTD

BOJIONOIJIOLIEHNE, BOAOIIPOHUIIAEMOCTb, TEILUIONPOBOJHOCTh, OTHECTOMKOCTB, MOPO30CTOUKOCT.

MexaHuueckne CBOWCTBA: IPOYHOCTb, TEKY4ECTb, YIPYrOCTb, XPYIKOCTb, IIJIACTUYHOCTb,
HU3HOCOCTOMKOCT.

Mertainsl 1 ux npuMeHeHrne. OCHOBHBIE CBOMCTBA METAJLIOB.

UyryH u cramp, MapKkd 4YyryHa M CTajld TpUMEHseMble B HedTera3oqo0bIBaroneit
IIPOMBIIIJIEHHOCTH. [{BETHBIE METAIUIBI U CIIJIABBI.

Hemerannnueckue Matepuaibl, UX 00J1aCTh IPUMEHEHUS.

CeedeHun u3 mexHu4ecKou MeXaHuUKu, mepmMoOuHaAMUKu, menji0mexuHuKu, 2uOpasiuku

[TonsiTHe 0 cuiie U IBUKEHHUH, CUJIa TSHDKECTH, TUNIOTHOCTH TeJ, YIENbHBIN Bec Tel, BUIbI cil. LleHTp
TsKecTH. PaBHOBecue Tell, yCTOMUNBOE U HEYCTONYHMBOE.

Bunel nBukeHus, moHATUS O Macce Tena, uHepuus. CBoOoaHoe maaeHue Tenl. BpamarenbHoe
nsmwkenue. PabGora, momHocTh, sHeprus. KoadduuueHT mone3Horo aeucTBHs. 3aKOH COXpaHEHUS
SHEPTHUH.

OCHOBBI THJIPABIUKU: OCHOBHBIE CBOMCTBA >XKUAKOCTEH (IUIOTHOCTb, YIEJIbHBIA BeC, YAEIbHBIN
00BbEM, CHKUMAEMOCTb, BSA3KOCTb, YIPYTOCTb IApOB, TEKY4eCTh), IOBEPXHOCTHOE HATSHKEHUE.
I'mppocraTuueckoe AaBlIeHUE, €AMHULBI N3MEPEHUS 1aBJICHUS.

CooOmarommecs: Cocybl, 3aK0H ApXumMena.

PexxuMbl JBIKEHHS JKUIKOCTEH: JaMUHApHBIA W TYypOYJIEHTHBIH; MOHATHE O TUAPABIMYECKHX
COIIPOTHBIICHUSX.

[TonsTre o TemnoTe, TEMIOBOE PACIIUPEHUE TEll.
[Tonsatue o mapooOpa3zoBaHUU, KUTIEHUH U UCTIAPECHUU.
[Ipouiecc ropenus. [TonsTue 0 TOMIMBE, €0 XapaKTEPUCTHKA U COCTaB. Buabl Tommaa.
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OcHOBHbIE TOHATUS TepMOIWHAMUKH. JlaBleHue M MeETOApl ero usMmepeHus. ATmocdepHoe,
M30BITOYHOE JIaBIICHUE U BAKYYM.

Tepmoaunamuueckue nporecchl. OOpa3oBaHKe ra30BO3AYIIHBIX cMeceil. B3pbIB cMecH.

OcHogbl ungopmamuxu u evluucIUmMENbHOU MEXHUKU.

OcHOBHbBIE TepMUHBI U omnpeneneHus. [IoHATHE O NepCcoOHaNbHBIX BBIUKUCIUTEIBHBIX MAaIIMHAX
(IT9BM). Kondurypanus IIDBM.

VYcerpoiictBa, Bxoasuue B coctaB 1BM PC-AT. Ilponeccop, OneparuBHas namatb. Hakonurenu Ha
rHOKMX MAarHUTHBIX JUCKaxX (auckerax). Hakomurtenn Ha JKECTKOM MAarHMUTHOM JUCKe. MOHHTOD,
KJIaBUaTypa, IpuHTEpHI, "Mbllb". JIpyrue ycrpoiicTBa, nojakiatoyaeMbie K [I9BM.

OmneparuBubie cuctembl Windows. OcHoBHbIE cocTaBHbIe 4yacTu. HauanbHas 3arpyska. Bepcuu
Windows Ctpykrypa

KarajoroB. YkKasaHwe myTd Ii-¢aitny. MMeHa HakomuTenedl Ha aucKaxX. TEKyIIHMHA TUCKOBO..
[lonsiTHE O JEKaNbHBIX M CUCTEMHBIX AUCKax. Jlornueckue AUCKUA. DIEKTPOHHbIE NUCKU. B3anMocBs3b
MEXIy TUCKaMHU.

Ocuosubie koManapl Windows. Pabora ¢ daiinamu (yaaneHnue, KOMMPOBAHUE, CO3/IaHKUE, IIOMCK Ha
JMCKE, BOCCTAHOBJICHHWE YITAJICHHBIX (aiiioB). Pabora ¢ kartamoramu (mpocMOTp (ailyioB, co3mgaHue
KaTaJoroB, yCTAHOBKA CIIMCKOB KaTaJOroB, COPTUPOBKA 3JIEMEHTOB KaTajOroB).

PaGora c sxpaHom, ero HacTpoiika. BeiBos ¢aitnoB Ha sxpaH. BeiBon (haiinoB Ha nmpuHTEp, MeYaTh.

Pa6ora ¢ nuckamu. [Tonydenue nomomu. McnonszoBanue "Mpimn".

Conepxkanue okoH, ynpasienue umu B Windows. Beibop rpyr ¢aiiios.

[Tpocmotp ¢aiinos. Penaktupoanne. Konmposanue. IlepenmMeHoBaHNe U TepecbuIKa. Y AajeHHE.
[Touck Ha aucke. Pabota ¢ karaisoramu B Windows-Coznanue. Y ganenue. [{epeso karanoros. Ilepexon
Ha apyroi quck. CpaBHEHUE KaTaJlOrOB.

TekcroBsiii mporeccop Word, ero nazHauenue. 3amyck WOrd u 3HaKOMCTBO C JETaIsIMUA JKpaHa.
Hacrpoiika u napametpsl. BoizoB u3 Word. TTonyyenne momoru. Menio "igekcukon". TlepemerneHue mo
JIOKYMEHTY.

PenaktupoBanue nokymenta. Vcnonbp3oBanue pasnuyHbix mpu@ToB. PasneneHue noxkymeHTa Ha
CTpaHUIbl U UX HyMepauus. [leyaTs qokyMeHTa U ero ¢pparMeHTOB. 3arpy3ka U COXpaHEHHE TOKYMEHTA.
Pa6ora c oknamu. Coxpanenue nokymenta. @oHnoBas mpoBepka opdorpadumu.

OO6mue cBeneHus 0 6a3ax JaHHBIX ONMEPATHBHOW U cTaThCTHYeckoi mH(popMaruu. OneparuoHHbIE
CHUCTEMBI.  3HAKOMCTBO C  TMPUKIAJHBIMA  TpOrpaMMamMd 1O  HU3YYEHUIO  KOHCTPYKIIUU
ANEKTPOOOOPYIOBAHUS PaCIPEEIUTEIbHBIX YCTPONUCTB.

Ob6nactn nmpumenenue 1I1OBM B OypeHun ckBaXMH U SKCITyaTaluu OypoBoro oOopynoBaHuS,
yIpaBJeHHE TEXHOJIOTHUECKUMHU MPOIECCaMu, TUAarHOCTUPOBaHUE PabOTOCIOCOOHOCTH 000pYIOBaHUS U

T.1.

. Tema 3. OcHOBHBIC CBeICHHS 0 MECTOPOKACHHUAX HeQTH U ra3a

OO6mue cBeiaeHHUs O TOpHBIX Mopoaax. Ilopoasl - KomekTopa W HMX CBOMCTBa (IIOPUCTOCTb,
MIPOHUIIAEMOCTh, HACBIIEHHOCTb, YIPYIOCTh MPOYHOCTh). CTPYKTypHBIE (OPMBI CKIAJOK HE(TSHBIX
MECTOPOKICHUN. XuUMHYEeCKHil cocTaB HeTH M Ta3a U HUX (QPU3NYECKHE CBOMCTBA. Pexumsl
HKCIUTyaTallui He(DTAHBIX 3aJIeKeH.

[InacTtoBble maBieHUs M TeMIEparypa, UX U3MEeHeHHe 1o riayouHe. OOmue cBeneHus o OypeHuu
CKBa)XMH, KOHCTPYKIIMSI CKBXHHBI. BCKpBITHE MPOIYKTUBHBIX IJIACTOB, 000pyI0BaHHE 320051 CKBaXKHH.
IlonsaTie 0 BBI30OBE MPUTOKA U3 IUIACTA, OCBOEHUE CKBAXKMH (KOMIIPECCOPHBIN METO[, NOPIIHEBAHUE,
TapTaHue, IEHHBIN METO.).

[Tpon3BOAUTENEHOCTE CKBaKUH, KO3(PPUIMEHT COBEpIICHCTBA CKBAXWH. METOABI yBENIUYEHUS
MIPOU3BOIUTEILHOCTH CKBaKUH, METO/IbI MOBBIIIEHUS HEPTEOTauu IIACTOB.

ITonnepkanue mIacToBOrO JaBJICHUA B 3alIeXkKax.

@aiinel W karamorn Ha Tmckax. Imena ¢aiimoB. Karagorm u  pabota ¢ HHUMH.
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Tema 4. Cnioco0bl IKCIUIyaTAUMHU CKBAKUH

@onTanHas no6bua Hedru. YcnoBus ¢ontanupoBanusi. OO0opynoBaHuE (DOHTAHHBIX CKBAKHH:
Ha3zeMHoe ¥ noazeMHoe. @oHTanHas apmarypa u e€ xapakrepuctuku. HKT, Turbr u pazmepsbl.

OOBsi3ka (OHTAHHBIX CKBaXWH. PerynupoBanue pexuma paOoTbl (POHTAHHBIX CKBAKUH, THUIIBI
mrynepoB. Hemonaaku npu padoTe (GOHTAHHBIX CKBAXUH M METOJABI UX ycTpaHeHus. OCIOXHEHUS TPU
paboTe POHTAHHBIX CKBAXKHUH.

lazmudtHas no6wua Hedtu. OOGIACTh TPUMEHEHUS ra3nudTa, TOCTOMHCTBA M HEJAOCTATKH CIocoda
JOOBIUH.

[Tpuniun paboTel ra3nupTHOrO NoabEMHUKA. KOHCTPYKIMH Ta3mu(pTHBIX MOJbEMHUKOB, CHCTEMBI
1oJlauu rasza. TexHOJOornuecKkas cxemMa KOMIIPECCOPHOIo ra3nudra, NpUHLUUI €€ padoThbl, pa3HOBUIHOCTH
ra3nuproB. OcIOXKHEHUS MPH paboTe Ta3nuTHBIX CKBaXHH. OOOpyHOBaHHE Onepamop no ucciedosanuio
CK6adNCUM 7 ra3nu(THBIX CKBAYKUH: HA3€MHOE U MO3EMHOE, TEXHUUECKUE XapaKTEPUCTUKU.

OKcIulyaTtalus CKBaXKHH IITAHMOBBIMU CKBR)XMHHBIMU HacOCHbIMU ycTaHoBkamu. Cxema LICHY,
npuHIUn padoTel. CTaHKM - Kayajiku, UX TUIbl. Tumel HacocoB. HacocHble IITaHTH, X TUIBI U pa3MepBhl.

daxTophl, Biusitolue Ha padoty LLICHY. Ocnoxnenust  npu padore LICHY.

[Ipucnocobnenus st OOpbOBI ¢ MECKOM U razoM. OKCIUTyaTalus CKBaXMH yCTaHOBKAMHU

anekTporieHTpoOexHbIx HacocoB (YDIIH). Texnonormueckas cxema YDIIH, npunmum e€ paGoTHL.
XapakTepucTUKa MpHUMEHseMOoro oOopynoBaHus Ui SKciuTyaTauumu ckBaxuH YOIIH. OOBs3ka ycTbs
cKkBakuH, oOopynoBaHHbix YOIIH. Henonanku npu padore YOLIH, meroast ux ycrpanenus. Kparkue
CBeJIeHUs 00 MHBIX CIIOCO0AX KCILTyaTalluu CKBa)KUH.

[lonsiTiE O MOA3€MHOM M KalMTAaJbHOM PEMOHTE CKBAKMH. XapaKTepUCTUKA IMPUMEHSEMOTro
obopynoBanus. OcHoBHble Buabl [IPC u KPC. HarnerarenbHble CKBaKUHBI, TPEOOBAaHUS K 3aKauMBaeMOMN
BOJIE.

Tema 5. OcHOBHBIC CBeIeHHS 0 cOOpe U NMOATOTOBKE He(PTH U rasa
HA NpoMBbICIe

[TpuHnMnuanbHBIE CXeMBbI cOOpa M MOATOTOBKM HE(PTH M Taza Ha MECTOpPOXAeHUsX. ['pynmnoBsie u
MHUBUAYaJIbHbIE 3aMEPHbIE YCTAaHOBKH.

TpyOGomnpoBoabl, ux kiaccudukanus, g coopa U TPaHCIOPTUPOBKU HE(PTH, ra3a U BOJbI. 3arnopHas
apmarypa TpyOOompOBOIOB.

Cenapanust He(pTH OT rasa, THIBI HE(TAHBIX CEMapaToOpoOB, WX KOHCTPYKLHMSA, MPUHIMII PabOTH,
TEXHUYECKHE XapakTepucTuku. OTCTOMHMKM U pe3epByapbl, MNPUHIUN paboThl 000pYAOBaHUSA,
TEXHUYECKHUE XapaKTEPUCTHUKH.

Jleamynbcanysg HeTH C TOMOIIBIO 1€3IMYIIbIaTOPOB.

ABTOMaTH3UpPOBaHHbIE YCTaHOBKHU A moaroroBku Hedru tuma O, VIO, IITh-10. Hacocubie
cTanuuu Juig nepexauku Hegru JJHC.

OT16op npo0 Ha MPOMBICIOBOM 000pYIOBAHUH Yepe3 MPOOHbIE KpaHUKH. [ pynnbl kayecTBa HEPTH.

Cucremsbl cOopa rasa, OCyIika Ta3a B celapaTopax W ¢ MOMOIIBIO BIAromnoriotTuteneii. boprda ¢
KpUCTAJJIOTHAPATAMH MPU TPAHCIOPTUPOBKE rasa.

Tema 6. MeToabl uccie]0BAHUS CKBA’KUH U MPOAYKTHBHBIX IJIACTOB

Ienn m 3amgauu KOHTPOJIA 3a Pa3pabOTKOM MECTOpOXKIEHHH. 3agaud HMCCIeOBaHMUA CKBAXKUH U
rutactoB. OCHOBHBIE CBEJICHUS O METOJIaX UCCIICIOBAaHUSI.

CylHOCTh TUAPOJAMHAMMYECKMX HWCCIIEAOBAaHUM CKBakuH. lccienoBaHue CKBaXHMH METOJIOM
YCTAHOBMBIIUXCS OTOOPOB. V3MeHeHMe pexuma paboThl CKBa)KHMH, M3MEpeHUe 3a00MHBIX NaBIEHUN U
IJIACTOBBIX JaBJIICHUH.

ITonroToBka CKBa’KMH K UCCIIEI0BaHUIO, COOP HEOOXOAMMBIX JAHHBIX O CKBaKMHE (JUAMETp U JJIMHA
HKT, otnoxxenue coneii, napadpuHoB, 00opyaoBaHue Oammaka, 3a00s).

[Tpoun3BoaCcTBO pabOT MO HUCCIAEAOBAHUIO, U3MEPEHUE NeOnTa HEPTH, Ta3a U IPYTUX BEITUYHH.

Merton mozacuera razoBoro ¢akrtopa. OOpaboTka IaHHBIX TO HccieaoBaHuI0. OCOOEHHOCTH
UCCIIEI0BaHMS Fa3MU(THBIX U ITyOMHHOHACOCHBIX CKBaXHH.

Omnpenenenue 3a00HHOTO 1aBJICHUS IO JUHAMUYECKOMY YPOBHIO XKHJIKOCTU. MccaenoBanne CKBaXXUH
IIPU HEYCTAHOBUBILEMCS PEKMME METOIOM BOCCTAHOBIICHUS JIaBJICHUS.

Lenp wuccnenoBaHusi, HU3MEpsieMble B MPOIECCE MCCIEIOBAHUS IapaMeTphl, MpUMEHsIEMbIe



MU3MEPUTEIIbHBIE CPEJICTBA.

[loaroroBka CKBaXXMH K HCCIEIOBaHUIO, 00OPYIOBaHHE YCThS CKBOXUH JJIsi CIlycka MpHOOpPOB B
CKBaXXHHY.

I'myOuna cmycka mpuOOpOB B CKBaXHHY M €€ BIMSHHE Ha XapakTep KPUBOM BOCCTAHOBJICHUS
JTaBJICHHUS.

[IpousBoncTBO paboT no uccienoBanuio. Msmepenue aaBienus Ha 3a060e, yCThe, Ha YCThe

3aTpyOHOTrO MPOCTPAHCTBA.

W3mepeHne JMHAMHYECKOTO YPOBHS C TIOMOIIBIO 3XOJIOTOB HJIM HOBBIX NMPHOOPOB «MHKOH» WU
«Cy1O0C».

[TocTpoeHre KPUBBIX BOCCTAHOBIICHHSI TABJIICHUS 110 MIOKA3aHUSM YCThEBBIX MAaHOMETPOB.

[lonatne o KodpHUIMEHTAX MPOAYKTUBHOCTH, THIPONPOBOJHOCTH, IHE30MPOBOIHOCTH,
TIOJIBUKHOCTH.

I'upponpocinymmBaHue IIacToB, HNpUOOpHl g THipornpociaymnBaHus. [loHATHE O CKBaXHHE -
npuémuuke. Beioop ckBaxunbl. [ToBepka coo0I1aeMOCTH CKBRXKUHBI C TLIACTOM.

HCCJI@I[OB&HI/IG HAar"ue€TraTrCjabHbIX H IMbE30OMETPHUICCKUX CKBa>XHH. MCTOIH)I HUCCIICA0OBAHUA
HATrHETATEJIbHBIX CKBAXXHH, OOOpPYIOBAaHHWE HATrHETATEIBHBIX CKBAXHH JUIS HMCCIICOBAaHUS, MOATOTOBKA
HarHeTaTeNbHBIX  CKBOXHMH K  uccienoBanuto. CHaTHe  moka3aHuid  npuOopoB, o0OpaboTka
UCCIIEIOBATEIILCKUX JaHHBIX.

33[[3'—11/1 HCCIICAOBAaHUA IMbC3OMCTPHUYCCKUX CKBAKHMH, MCETOJAbI HCCICAOBAHUSA NBE3OMCTPUUCCKHUX
ckBakuH. OOpabOTKa JaHHBIX HCCIICOBAHUSI.

Tema 7. HazHaueHue ¥ yCTPOMCTBO NPUOOPOB /ISl M3MEPEHUs 1e0UTa CKBAXKUH

CrniocoObl n3mepenust 1ebutos. M3mepenue neduta B MEPHUKAX C MOMOIIBIO PEEK U C MOMOUIbIO
NeOMTOMEPOB.

brnounbie ycraHoBku U1 u3MepeHus neoutoB ckBakuH B AI3Y «CnytHux». [lonsitue o metonax
OIpeJIeJIEHUs] MPOLIEHTHOTO COJEP)KaHUs BOJBI M MEXaHMUYECKMX Npumeced B HeTH. YcCTpoicTBa A
ornpezeneHus 1e0uTa ra30Boi CKBaKUHBI.

Tema 8. HaznaueHue v yCTPOMCTBO NPUOOPOB 1JI51 MCCIEOBAHUNA CKBAKUH

OcHOBHBIE THUNBI MPUOOPOB ISl U3MEPEHHs JaBICHUS: TIOKa3bIBAIOIIUE U PETUCTPUPYIOIINE
MaHOMETPBI, UX YCTPOMCTBO U TEXHUYECKUE XaPAKTEPUCTHKHU.

[Tpubopsl A5 U3MEpeHUsT TEeMIEpaTypbl: TEPMOMETPHl MaHOMETPHUECKHE M DIEKTPHUYECKHEe, UX
YCTPOMCTBO U TEXHUYECKUE XaPAKTEPUCTUKH.

ABTOHOMHBIE CKBaXXHMHHBbIE MpHOOpHl - ManomeTpsl MI'H-2, MIIM-4, MI'U-IM, ux cxema,
YCTPOUCTBO U TEXHUYECKUE XaPAKTEPUCTHKHU.

[IpaBuna oskcmnyaranuu. HoBble THUNBI  MAaHOMETPOB, MPUHUMII  JEHCTBUS, YCTPOMCTBO.
Hudbmanomerpsr «Onera-1», «Cupuyc-2» u TCV.

Kommaparoper anms  pacmudpoBKd — pe3yabTaToB — HccleAoBaHui. [IpoOOOTOOpPHMKM, THIIHI,
YCTPOWCTBO, TIpaBuUjIa dKCILTyaTalluH.

JIlyOpukaTtopsl Uisl CIIyCKa MPUOOPOB B CKBAXKKHY. Y CTPONCTBO M MpaBHUiIa IKCIUTyaTallMH JIeOeaKH
tuma «A31U MAILl», nis criycka u noabéma mpudopoB.

[Tpuémbl TpOCIEKUBAaHUS YPOBHS KHUAKOCTH B CKBaXKHUHE. YCTPOMCTBO MPHOOPOB, CIYCKAEMBIX B
CKBOXHHY. DXOMETPUPOBAHKE, BOJTHOMETPUPOBAHNE.

[Tpon3BOICTBO U3MEPEHUN YPOBHS KHUAKOCTH B CKBOKWHE, BOJIOpa3jena, TITyOHHBI 32005, BODOHKH
HaCOCHO-KOMMpecCOpHBIX TpyO. [Ipubopbl st ompeneneHuss YpOBHS B €MKOCTSAX W pe3epByapax.
CymHOCTh TMHAMOMETPUPOBaHUS. THITH TPUMEHSEMBIX JHHAMOTPA(OB.

Koncrpykuusa nuHamorpada, npuHIUI AecTBUs. Y cTaHOBKA AMHaMorpada, 3amuch JUHaMOTpamMM.
PacimmdpoBka nuHamMorpamMm, THUIOBBIE JUHAMOTpamMMbl. HoBble TpHOOpHI ISl TUHAMOMETPUPOBAHHUS.
OO61ue cBeiIeHNs 0 CKBaXUHHBIX TMCTAaHIIMOHHBIX TpUOOpax.

Ha3znauenune, ycTpOoHCTBO UM TEXHMUYECKHE XapaKTEPUCTUKH CKBAXUHHBIX PacxoJOMEpOB,
nuctaHnoHHBIX TepMoMeTpoB TOI' m TUI'. CkBakuHHBIE BiIaromepsl - pacxomomepsl «Kobpa - 36 PBy,
MX Ha3HAYEHUE U TEXHUUYECKUE XaPAKTEPUCTUKH.

OO01ue cBeieHNs 0 CTaHLUAX, IPUMEHIEMbIX JIJISl UCCIIEI0BAaHUS CKBAYKUH.



Tema 9. PadoTa Ha BbIcOTE

Tpebosanusn 6e3onacnocmu K padouemy mecmy, Mecmy npou3e00cmea padom Ha evblcome

O6mue tpeOoBanus. TpeboBaHus K jecam W MOAMOCTAM. TpeOoBaHMs K JIECTHHIIAM, IUIOIIAJIKAM,
Tpamam. TpeOoBaHMsI K OTPaXACHUSIM.

Tpebosanusn 6ezonacnocmu npu padoomax ¢ HPUMEHEHUEM ZPY30N00BLEMHBIX MEXAHU3MO8 U
ycmpoiicme

O6mme TpeboBanus. TpeOoBanus Oe30mMacHOCTH MPU paboTax C MPUMEHEHHEM TPYy30MOIbEMHBIX
KpaHoB. TpeOoBaHusi Oe30macHOCTH NpuU paboTax ¢ NPUMEHEHHUEM TOJbeMHUKOB. TpeGoBaHHs
0e30macHOCTH Tpu paboTax ¢ MPUMEHEHHEeM Tajeil, yebefok, OJOKOB U JPYrUX YCTPOMCTB U
Ipy303axBaTHBIX IPUCIIOCOOICHUH.

Cpeocmea unHOuBUOYanbHOU 3aUWiUMbL OM NAOEHUS C 8bICONbL

[Tosca mnpenoxpanutensubie. [IpemoxpaHuTenbHble BepXoya3Hble ycrpoiictBa. JloBurenmn c
BEpPTHUKAIbHBIM KaHaTOM. KaHaThl cTpaxoBouHble. Kacku cTpouTeNbHEIE.

Tpeoosanusn 6ezonacuocmu K 000py008aAHUIO, MEXAHUIMAM, CPEOCHIBAM MAI0U MEXAHU3AUUU,
PYUHOMY UHCHPYMEHNY, NPUMEHAEMbIM NPU PAOOMe HA 8bICOMe

TpeboBanust Oe3omacHOCTH TpH pabOTe €O CIECapHO-MOHTAXKHBIM HMHCTPYMEHTOM. TpeGoBaHUs
0e30MacHOCTH NP paboTe C PyYHBIM THEBMATUYECKUM HHCTPYMEHTOM.

TpeboBaHus 6€30MaCHOCTH MPH pabOTe C PyUHBIM IEKTPUGUIIIPOBAHHBIM HHCTPYMEHTOM.

TpeGoBanus 6e30macHOCTH IpU PabOTE ¢ PYUHBIM MTUPOTEXHUUECKUM HHCTPYMEHTOM.

Tpebosanus 6e3onacnocmu npu 6bINOJIHEHUU PA3TUYHBIX PAOOM HA 8blCOMe

TpeGoBanusi 0€30MacCHOCTH TMPH MOHTaXe M JEMOHTaXE CTalbHBIX M COOPHBIX HECYIIUX
KOHCTpYKUUi. TpeGoBanust 6€301aCHOCTH NPU YCTAHOBKE M MOHTAXE JEPEBIHHBIX KOHCTPYKIIHHA.

TpeGoBanusi 6€30MaCHOCTH IPU BHITIOJHEHUH KPOBEJIBHBIX U APYTUX paOOT Ha KPHIIIE 31aHUH.

TpeGoBanusi 6e30maCHOCTH TPH BBINIOJHEHUH KaMEHHBIX pabor. TpeOoBaHUs 0€30MacCHOCTH IPH
BBITTOJIHEHUH pabOT Ha ABIMOBBIX TpyOax. TpeGoBaHus 0€30MacHOCTH MPU BBHIIOJIHEHUH MIPU MPOU3BOICTBE
OETOHHBIX padoT.

TpeboBaHus 6€30MaCHOCTH MPH TPOU3BOICTBE CTEKOJIBHBIX paboT.

TpeboBanusi 6€30HaCHOCTH TpPU  OTAENOYHBIX paborax. TpebOoBaHus 0€30maCHOCTH  IPHU
JJIEKTPOMOHTAXXHBIX paboTax M paboTax Ha Omopax BO3AYUIHOM JMHUU 3yeKTporepenaud. TpeboBaHus
0e30MmacHOCTH IpHU paboTe Ha aHTEHHO-MAUTOBBIX COOpPYKEHUsX. TpebGoBaHMs 0€30MacHOCTH NpHU pabote
Hax Bojoi. TpeGoBaHus Oe3omacHOCTM MNpu pabore B OyHKepe, Kojonue, eMKocTH. TpeOoBaHus
0€30IaCHOCTH TIPU BBIITOJIHEHUH PA0OT IO OYMCTKE OCTEKICHEHUS 3/1aHui.

PaboTsl Ha BBICOTE, BBINOJIHSEMbIE C Bbllauel Hapsa-10mycKa

Oxpana mpyoa nuy, 6bINOAHAIOUUX PAOOMBL HA GblCOME

Pexxumbl Tpyna u otneixa. TpeboBaHus k mpodeccuoHamTbHOMY OTOOpY U TpPOBEpPKE 3HAHUU
TpeGOBaHUI OXpaHbI py/a.

OTBETCTBEHHOCTH 32 HapyIIEHHE MTPABHII.

Tema 10. Oxpana Tpyaa u npoMbilnuieHHas 6e3onacHocTh Tpyaa. [loxkapHas 6esonacHoOCTh

3akoHOJaTenbHbIE aKThl 00 oxpaHe Tpyzaa. OCHOBHbIE MOJIOKEHMs (eaepanbHOro 3akoHa «O
IPOMBIIIJICHHON 0€301MacHOCTH OMAaCHBIX NMPOU3BOACTBY». IlpaBuia Ge30macHOCTH B HEPTSIHOM W Ta3oBoOH
NpOMBINIIEHHOCTH. [IpaBuiia TeXHUYECKOW HSKCIUTyaTallud 3JIEKTPUYECKUX YCTAHOBOK IOTpeOuTenei u
npaBUiIa TEXHUKH O€30MacHOCTU MpPH SKCIUTyaTallud 3JIEKTPHUUECKUX YCTAaHOBOK MoTpeduTtenei. Bups
UHCTPYKTaXeW, TIpoBepKa 3HaHUN TeXHUKH Oe3omacHocTu. [lpaBuma ycTpoiictBa u  6Ge3omacHoOM
9KCIUTyaTalliil COCy/I0B, padoTarouux moja AasieHueM. [IpaBuiia BepeHus razoomnacHbix pador. [IpaBuina
0e30IacHOM 3KCIUTyaTallud TIPy30HOABbEMHBIX MeXaHW3MOB. IlinaH JMKBHIALMKM BO3MOXKHBIX aBapHid.
TpeboBaHusi, mpeabsABIsEMble NMpaBUWIaMU OE30MACHOCTH NPU MPOU3BOJCTBE PabOT MO HCCIEIOBAHUIO
ckBaxxuH. [IpaBuia 6e3onacHoro BeeHus padoT Mo MOArOTOBKE, CIIYCKY M MOIBEMY TPUOOPOB U3 CKBAXKHH.

Tp660BaHI/I$I, MMPCABABIACMBIC K 06opy;[0}3aHmo YCTbs CKBAKHUH IJIsI TPOBCACHUS UCCICAOBATCIILCKUX



paboT, TpeboBaHUs K OCBEIICHUIO 0OBEKTOB.
[ToaroroBka pabouero 1ucTa, coaepKanrue MpuOOPOB, MHCTPYMEHTOB, MPUCIIOCOOJICHUIM U YCTPOKCTB,
MPUMEHSIEMBIX MIPH HCCIICTOBAHUU CKBAXKHUH.
OcCHOBHBIC NPUYMHBI BOZHUKHOBEHHS IT0KAPOB (HEOpPE)KHOE OOpalieHue ¢ OTHEM, HEUCIPABHOCTh
AJIEKTPOTIPOBOJIKH, BBHITIOTHEHHE CBAPOUYHBIX PA0OT BOJIU3H JIETKOBOCILJIAMEHSIFOIIMXCS MAaTEpPHAJIOB,
HENPABIIILHOE XPAHEHUE TOPIOYE-CMA309YHBIX U JIETKOBOCTIAMEHSFOIIUXCSI MATEPHAJIOB).

B03M0XHOCTH BO3HUKHOBEHHSI ITOKapa MPU MPOU3BOJICTBE OYPOBBIX PabOT, €0 IPUUYHHBI.

[IpoTtuBonoxkapHas npouIakTUKa CpeACTBa TYILIEHHUS, MpaBUja IMOJIb30BAHUS MPOTUBONOKAPHBIM
WHBEHTapeM U 00opynoBaHueM. [loxkapHas CUTHAIM3AIHS.

CpencrtBa noxapoTylleHus1, OXKapHbIi UHBEHTaph, MOKapHble EMKOCTU Il BOAbl. OTHETYIIUTENH,
WX THUIbI, KOHCTPYKIUS, TPUHIUI ICUCTBUSI.

[IpaBuna TymeHus roprouYux U CMa30YHbIX MaTEPUAIOB.

Tema 11. IIpon3BoacTBEeHHASI CAHUTAPHUS U TUTHEHA TPYAA padoumx

Tokcnynocts HePTH U HeYTENPOLYKTOB. BpeaHoe Bo3eiicTBIEe Ha OpraHu3M 4enoBeka. [IpenenbHo-
JIOIyCTUMbIE KOHLIEHTPALMH YIIIEBOA0POI0B B paboueii 30He.

Bpennoe Bo3aelicTBHE MONYTHOIO M NPUPOJHOrO Ta3a Ha oOpraHusM uenoseka. IlpenenbHo-
JIONyCTUMBIE KOHIIGHTpAalMU Ta3a B pabodeld 30He. [loHsATHE O BepXxHEM M HWKHEM Ipenenax
B3peiBaeMoctu. CepoBozopoxa, ero mnpusHaku. [leiictBue H2S nHa opranusm uenoseka. IlpexensHo-
JOTIYCTHMBIE KOHIIeHTparuu H2S B paboueii 30He.

Onuce yrnepona CO2, e€ XxapakTepuCTMKa U BpEAHOE BO3ACHCTBME Ha OpPraHU3M YEJOBEKa.
[IpenensHO-nonycTrMble KoHIeHTpanuu CO2B paboueii 30He.

BnusiHue mapoB pTyTH Ha opraHus3M uenoBeka. [IoHATHE O paJuOaKTHBHBIX M30TOINAX, UX BPEIHOE
BJIMSIHUE Ha YesoBeka. [IoHsATHe 0 TOMyCTUMBIX 30HaX 00IydeHus.

[lepBbie TpU3HAKK OTpaBJICHUS OpraHW3Ma dYeloBeka mapamu Heptm u rTaza, CO2, H2S, pryrm.
Oxazanue mepBOi MOMOIIM MpHU OTpaBieHusix. VHauBHIyanbHble cpencTBa 3amuThl. Crenoaexnaa,
cneno0yBb, TpeOOBaHUS, peAbsBiIsgeMble K HUM. Crienmnosica.

3ammrTa OpPraHoB [bIXaHWS, NPOTUBOTa3bl, pecHUpaTopbl. THUIBI U YCTPOWCTBO pPECIUPATOPOB.
[IpaBuna monb3oBanus uMu. OkazaHWe MEPBOM MEIUIIMHCKOM IMOMOIIM MPU TEIUIOBBIX U XHUMHUYECKHX
oxorax. Kimaccugukanus 05x0oroB 1o cTeneHsM, COOTBETCTBYIOIIAs TOMOILb.

Oxka3zaHue MepBOM MOMOILIM NpU paHEHuH, ymubax, neperomax Kocted. Hamoxenwe muH npu
nepenoMax. TpaHCOPTHPOBaHUE NMOCTPAJABIINX.

[TopaxkeHne HJIEKTPUYECKUM TOKOM, I€pBas MOMOIIb MpPH MOPAXKEHUH 3IEKTPUUECKUM TOKOM,
IPUEMBI UICKYCCTBEHHOTO JIBIXAHMUS.

Oxka3zaHue 1epBoi MEAUITUHCKON TTOMOIIU TP OOMOPOKEHHUSX.

Tema 12. Oxpana okpy:kawouiei cpeabl

Heo6xoauMocTh oxpaHbl OKpYy>Karollei cpeabl. BiausHue xo3sicTBEeHHON EATENTbHOCTH YelloBeKa Ha
OKPYXKAIOIIIYIO CPENy.

BnusHue pa3BuTHA HEPTAHBIX M Ta30BbIX MECTOPOKACHHUN Ha OKpyKarollyro cpeny. VICTOYHMKH
3arpsi3HeHus Heslp, aTMOC(EPDI, BOJHBIX PECYpPCOB.

MeponpusTisi 1O OXpaHe OKpYXKaloLel cpeabpl Ha TEppUTOpUsAX HedTera3ogo0bIBAOIINX
PEANPUATHIN.

IIporpamMma npakTH4ecKoro o0y4eHust



Tema 1. O3HaKoMJICHHE C IPeANPUSATHEM

Oxpana Tpyaa u noxapHasi 0e30aCHOCTb HA MPeANPUATHH

[lepBuyHbIi (BBOAHBINA) MHCTPYKTaX IO OE30MAaCHOCTH TpyJda. 3HAKOMCTBO C pabOuyuM MECTOM,
PSKUMOM PabOTHI TPEANPHSITUS, NPaBUIAMU BHYTPEHHEro pacrnopsaka. O3HaKOMJICHHE C OCHOBHBIMH
00BbEeKTaMU JTOOBIYM U TOJATOTOBKM HE(PTHU (CKBaXHMHBI, TPYIIOBbIE 3aMEpHBIC YCTAHOBKH, IO0KHMHBIC
HACOCHBIE CTAHIIMU, KOMIUICKCHBIC COOpHBIC MYHKTBHI, YCTAHOBKH 0 TOATOTOBKE HE(TH, Ta3a M BOIBI,
ToBapHble mapku). OzHakomienue ¢ cuctemoin III1J] (Bomo3abopHbIE M HarHETaTENbHBIC CKBAJKUHBI,
KYCTOBBIC HACOCHBIC CTAHIIHH).

OsznakomiieHne ¢ Jsaboparopueil W mpuOopamMu sl B3ATHS NpoO HePTH U ompeneneHus e
buznvecKkux cBOMCTB (apeometp, npudop duna-Crapka).

O3HaKOMJIEHHE C MAacTepCKOW KOHTPOJIBHO-U3MEPUTENbHBIX MpUOOpoB. O3HAKOMIICHHE C BEACHUEM
JOKYMEHTAIUH NPH 00CTY>)KUBAaHUHU CKBAKUH M UX UCCIICIOBAHUH.

Tema 2. O3nakomiieHHe ¢ 000PY/I0BAHNEM YCThSl M TE€XHOJIOTMYeCKOW O0BSA3KOH 100BIBAIOIIMX
CKBaKHH

O3HakoMJIEeHHME C YCThEBOM apMaTypodl CKBaXMH, Ppa3IMYHBIMU CIOCOOAMHU HKCIUTyaTaluH.
O3HaKOMJICHHE C TEXHOJIOTUYECKON OOBSI3KOM YCThS CKBaXHH, C 000PYIOBaHHEM KYyCTa.

Tema 3. IIpoBenenue ucciie10BaHMIl ¢ IOMOIIBI0 ABTOHOMHBIX U THCTAHIMOHHBIX CKBAKHHHBIX
npudopos

O3zHakomiieHHe ¢ jebeakaMu, NPUMEHSEMbIMHM IpU HcciefoBaHuM ckBakuH tuna A3WH MAIL
[ToaroroBka nebenok k padore. [IpaBuna GezomacHocTH mpu padote ¢ nedbenkamu. OOydyeHue npuémam
MOJTOTOBKH TIEPEIBUKHBIX JIAOOPAaTOPHII TIO HCCIIEOBAaHWIO CKBOXMH K pabote. [loBepka cueTUYMKOB
o0opotoB. [lepemaTsIBaHUE TPOBOJIOKU Ha OapalaH.

[Topsimok MoAroToBKH MpUOOPOB K HCCIENOBAHUIO CKBaXHH. 3Mepenue riryOuHbl 3a00s, TI1yOUHBI
BopoHku HKT, 3a00iHbBIX JaBieHU.

[ToaroroBka MaHOMETpA K CITYCKY B CKBaXKHHY.

Pacmmm¢poBka pe3ynbTaToB M3MEPEHUIl CKBAKMHHBIMM MaHOMETpaMH U Ju(pMaHOMETpaMH.
N3mepenune TeMmiepaTypsl C MOMOIIBIO CKBaKUHHBIX TEPMOMETPOB.

OT160p riIyOMHHBIX IPOO C MOMOIBIO MPOOOOTOOPHUKOB B CKBaKUHY. [oka3 u 00bsCHEHHE TEXHUKH
MOJArOTOBKU TTyOuHHOM nebenku u ctanmuu AIIDJI k paboTe.

TexHHKa M3MEPEHUN TPU WCOBITAHUU KOJIOHHBI Ha TePMETHYHOCTh. [IpaBmiia 0Ge30macHOCTH MpHU
pabore co cranmueit AIIDJI, AUCT.

Tema 4. OnpenesieHne JMHAMHYECKUX YPABHEHUI B CKBasKMHe

O3HaKOMJIEHHE C YCTPOICTBAMU JJIsl ONpPEIeNIeHUs] YPOBHEH KMJIKOCTH B CKBa)KMHax. MIHCTpyKTax 1o
TEXHUKE 0E30MacHOCTH MpH paboTe ¢ 3XO0J0TaMH, KapAauorpadpamu, BorHoMepamu, «Muxony», «CYJJOC».
VYyactue B paboTax Mo ONpPENEICHUIO YPOBHS XHUAKOCTH B CKBa)XMHE. MeTouka onpeaeneHus: YpOoBHS,
MIOMEXH IIPU 3aMepe YPOBHEH, CIIOCOOBI UX YCTPaHEHHUSI.

Tema 5. lunamomerpupoBanne HICHY

[ToapoOHOE 03HAKOMIIEHUE ¢ TUHAMOTpadoM, ero KOHCTPYKIIMEH 1 MPUHIIUIIOM pabOThl. 3HAKOMCTBO
Cc HOBbIMH mpuOopamu uarHoctupoBanus paborsl IICHY. Iloka3 npuémoB cOopku u pa3dbopku
nuHaMmorpada, MmoaroroBka ero k pabore. MHCTpykTak mo TexHUKe Oe30macHOCTH TNpu padore ¢



nuHaMorpadom u «MukoHoM». OOyueHne TeXHUKe 00padOTKU M pacInppOBKU AUHAMOTPAMM.
VYuactue B nunamomerpupoBanuu IIICHY. IlpaBuna pabotel ¢ mpudopom «Mukon». [IpoBeneHue
JTMHAMOMETPHUPOBAHUS IPUOOPOM «MHUKOH.

Tema 6. PaGoTa o KOHTPOJII0 1e0MTA CKBA:KMH U I'a30BOr0 (pakTopa

O3HakOMJICHHE C THIaMU JcOUTOMEPOB, OOBSCHEHHS WX JehcTBus. OOydeHue mpuémaMm CHSTHS
MOKAa3aHUH PacxoAOMEpOB, MOPSIKY IMOJCYETa PE3yIbTaTOB M3MEpeHUs neOuTa cKkBaxkuH. [lonmb3oBaHue
NepeBOAHBIMU TaOuIaMu U Kodddumnrentamu. O6ydeHue oopaboTke pe3yabTaToB 3aMEPOB.

O3HaKOMJICHHE ¢ KOHCTPYKITUSMHU U TIPUHITUTIOM JEHCTBHS MPUOOPOB JIJISl ONIPEICIICHHS pacxo/ia rasa.

BeneHnue TexHHUUECKOW JOKYMEHTAIMH TP UCCIICAOBAHNH CKBAYKHH.

Tema 7. IIpocTeiiline UCCIEA0BAHUSA CKBAKHUH

OObsicHeHHE TEXHHUKE HCCleoBaHUs (DOHTAHHBIX U Ta3dUPTHBIX CKBaXKUH. (O3HAKOMIIEHHE C
npuOopaMu JJis UCCIIEOBAHMSI 3TUX CKBAXKHH.

HccnenoBanue CKBaXHH MyTEM CMEHBI MITYIICPOB U 3aMepa 3a00HHOTO JaBJIeHUs, 1eOUTa KHUIKOCTH,
pacxopa ra3a, OypepHoro u 3a00HHOTO JTaBJICHUIA.

Onpenenenre IUHAMHUYECKHX YypOBHEW M 3a00HHBIX gaBieHuid. O3HAKOMIIGHHE C METOJaMH
HUCCIICO0BAaHUA FHy6I/IHHO-HaCOCHI)IX ckBakud. ITokas HpI/IéMOB HNCCIICI0BAHUA FJIy6I/IHOHaCOCHI)IX CKBa>XHH.

BeneHue TeXHUYECKO# TOKYMEHTAIMU IO pe3yJbTaTaM UCCIe0BaHUi. TeXxHuKa 0e30MacHOCTH MPH
WCCJICIOBAaHUH CKBA)KUH.

Tema 8. CamocTosiTe/IbHOE BBINOTHEHHE PA0OT ONepaTopa Mo UCCJIAeJOBAHUIO CKBAKHH
4 pa3psanoB

Boinonnenue padbot, IpeycMOTPEHHBIX KBaTM(UKAIIMOHHON XapaKTepUCTUKON orneparopa o
VICCIIEJOBAHMIO CKBAXXUH 4 Pa3psI0B.

KBamudukanuonnas npodHasi paora



