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INOACHUTEJIBHASA 3ATINCKA

Hacrosimass mporpamma paspaborana B UIIOY «IMO «HE®TEI'A3» u mnpeanasHayena yis
HEepenoAroToBKU pabouux no npodeccun «Oneparop o ruIpaBIndecKoOMy pa3pbIBY IIACTOBY 6 pa3psaia

IIporpamma mpodeccHOHATBbHOIO O0yYeHMs: IepenoAroroBka Mo mnpodeccun «Omneparop Mo
THJIPABIMYECKOMY pa3pbiBy IUIAcTOB» 6 paspsaa pa3paboTaHa Ha OCHOBE CIEIYIOLIUX HOPMATHUBHBIX
JIOKYMEHTOB:

o @enepanbHblil 3ak0H OT 29 nmexabps 2012 r. Ne 273-03 «OO6 obpazoBanuu B Poccuiickoit
Denepauuny;

e [Ipuka3 Pocrexnanzopa ot 21.12.2021 N 444 "O06 yrBepxaeHuM deaepalbHbBIX HOPM U TTPaBUIT
B oOmactu mnpombiiuieHHONH  OezomacHocTr  "[IpaBmia  Ge3omacHOM — AKCIUTyaTarluu
TEXHOJIOTHYECKUX TpyOompoBoaoB" (3apeructpupoBano B Muntocte Poccun 01.06.2022 N
68666)».

e  ®denepanbubiii 3akoH 0T 22.07.2008 N 123-®3 (pex. ot 25.12.2023) "TexHUYECKUN periaMeHT
0 TpeOOBaHUAX MOKApHOU Oe3omacHoCTH"

e [Ilpuka3 Muntpyna Poccun ot 29.10.2021 N 7661 "OO6 yrBepxknenuu IlpaBun obecrneueHus
pabOTHUKOB CpEeICTBAaMU HHIUBUAYAIbHOM 3alllUTBl M  CMBIBAIOLIUMHU  CpPEICTBAMU"
(3apeructpupoBano B Muntocte Poccuu 29.12.2021 N 66670)

e [Ilocranosnenue IlpaButenbctBa P® ot 24.12.2021 N 2464 (pen. ot 12.06.2024) "O nopsiake
oOydeHHUs1 1O OXpaHe TpyJla W IMPOBEPKH 3HAHUS TpeOoBaHWM oOxpaHbl Tpyna" (BMecTe C
"IIpaBuiaMu oOyueHUsl IO OXpaHe TPyAa W MPOBEPKU 3HAHUS TpeOOBaHUU OXpaHbl Tpyna')
[Tpuka3 Pocrexnanzopa ot 26.11.2020 N 461"O6 yrBepxacHun (enepaibHBIX HOPM H TPABUI
B obOmactu  mpoMblnieHHOW — OezomacHoctd  "[IpaBuia  6e30mMacHOCTH  OMACHBIX
IIPOU3BOJICTBEHHBIX OOBEKTOB, HA KOTOPBIX UCIIOJIb3YIOTCS TOIbEMHBIE COOPYKEHUS";

e [IlIpuka3 Pocrexnamsopa ot 15.12.2020 N 534 (pea. ot 31.01.2023) "OG6 yTBepxkaeHUU
denepanbHBIX HOPM M TMpaBWJI B 00JacTW mNpoMblluleHHOW Oe3omacHoctH "IIpaBuina
Oe3omacHOCTH B He(TAHON W ra3oBoil mpombilnuieHHOCTH" (3apeructpupoBaHo B MuHiocTe
Poccum 29.12.2020 N 61888) "

e [lpuka3 Munnpocsemienuss Poccuum ot 14.07.2023 N 534 (pen. ot 05.11.2024) "O6
yrBepkaennn Ilepeunss mpodeccuit paboumx, TOJDKHOCTEH CHYXKallUX, IO KOTOPBIM
ocylecTBisieTcs mpodeccuoHanbHoe oOydenue" (3apeructpupoBaHo B Muniocte Poccun
14.08.2023 N 74776)

e [locranoBnenne Muntpyna P® or 14.11.2000 N 81 "OO0 yrtBepxkaenuun Egunoro tapudho-
KBAJM(HUKAIIMOHHOTO CHpPaBOYHMKA paboT W mpodeccuil pabodMx, BBINYCK 6, pa3/ienbl:
"bypenue ckBaxxun", "J[o6b14a HepTH U raza"

VYuebHasg mnporpamMma SBISIETCS JIOKYMEHTOM, ONPEACISAIOIIMM  COAEpKaHue OOydeHus 1o
COOTBETCTBYIOLIIUM IpeaMeTaM, M paszpaboTaHa ¢ y4eToM 3agad MpoQecCHOHATbHOro 0O0yueHwUs,
COBEpIIEHCTBOBAHHUS MTOJATOTOBKH U MOBBIIICHUS KBATH(PUKAUU padOYUX Ha MPOU3BOICTBE.

KonnuecTBo 4acoB, OTBOAMMBIX HAa M3YyYEHHUE OTIENBHBIX TEM IPOrPaMMBI, IOCIEI0BATEIBHOCTh UX
U3y4YEHMs B CIIydae HEOOXOIUMOCTH Pa3peIIaeTcsl U3MEHSTh.

B cBs3M ¢ COBEpLIEHCTBOBAHUEM INPOM3BOACTBA MPOTrPaMMbl TEOPETUYECKOTO U MPOU3BOJICTBEHHOTO
o0ydeHus, HEOOXOAUMO CHCTEMAaTHYECKH [OMOJHATh Y4eOHBIM MaTepHajJoM O HOBOM 00OpYIOBaHHH,
COBPEMEHHBIX TEXHOJIOTHYECKUX MPOLIECCaX U MEPENOBBIX IPUEMAxX U METO/Iax TPy/a.



1. IPOTPAMMA
NepenoAroToBKM 1o npodgeccun
«OnepaTop 1mo ruipaBINYecKOMY pa3pbIBy IJIACTOB» 6 pa3psaa

1.1. HEJb PEAJIN3ALIINU ITPOT'PAMMBI

Lenb: mepenoaroroBka padbounx no npodeccun «Orneparop Mo TUAPABIMYECKOMY pPa3pbIBY
IUIACTOB» 6 pa3psga  MOCIEA0BaTEIbHOE COBEPILIEHCTBOBAHHE CIIYIIATEISIMH MpodeccHoHaTbHBIX
3HaHUH, YMEHHUH, HABBIKOB U (POPMHUPOBAHNUE KOMIIETEHIIMH, HEOOXOAUMBIX pabOYNM IO Mpodeccuu
«OnepaTop 10 TUAPABINYECKOMY pa3pbIBy IIJIACTOB» JJISl BBIIOJHEHUS padOT, COOTBETCTBYIOIUX 6
KBUTM(UKAIIMOHHOMY  pa3psiay, MOJATOTOBKA TMPEANPUUMYUBBIX M KOHKYPEHTHO CIIOCOOHBIX
CIIELIUAIIUCTOB.

1.2. TIINIAHUPYEMBIE PE3YJIbTATHBI OBYUEHUSA

B pe3yiIbTaTe OCBOCHU IIPOTPpAMMBI CIIYHIATCIIb JOJI?KCH HpI/IO6peCTI/I CJICAYIOIIUC 3HAHUA U
YMCHUA, H€O6XOI[I/IMI>IC JJI1 KAUECTBECHHOTI'O U3MCHCHUA KOMHGTGHHHﬁ, YKa3aHHBIX B m.1.2:

CJ'IyI_HaTeJ'IB JOJIKCH 3HATh.

e cXxeMy OOBSI3KM 00OPYZOBaHUS M YCThsl CKBRKHUHBI ITPH PA3JIMYHBIX TEXHOJOTHUECKUX CXeMax
THJIPOPA3phIBa TUIACTA U THAPOIIECKOCTPYIHHOM niepdoparuy;

L] COCTaB U CHOCO6BI HpI/IFOTOBJIGHI/ISI 3aKa4YMBACMBbIX )KI/II[KOCTef/’I 158 HGCKOHOCHTCHCﬁ;

e pacyer HeOOXOUMOT0 KOJMYECTBA )KHUIKOCTH U ITeCKa;

® TEXHHYECKYIO XapaKTePUCTHKY 000PYAOBAHUS U KOHTPOJIBHO U3MEPUTENbHBIX TPUOOPOB,
NPUMEHSEMBIX IIPU THAPOpPA3phIBax IIacTa.

e [lIpaBuia u HOPMBI 1O OXpaHEe TPYAA, TPOU3BOJICTBEHHONW CAHUTAPUN U TIPOTUBOIIOKAPHOM
0€30I1aCHOCTH.

o [lIpaBuia nmonbp30BaHMs CPEACTBAMU WHANBUAYAIBHON 3aIUTHI.

CJ'IYIHaTeJ'II) JOJKCH YMETh.

® BCCTH TPOIECC THAPOPA3phIBa IUIACTa W THAPOIECKOCTPYHHOW Tepdopamuu mpu JaBICHUH
csoimie 70 MIla (700 krc/kB. cMm);

® YCTaHABIMBATH KAPTOTPAMMBI U HAOJIOIaTh 32 MOKA3aHUSIMH PETUCTPUPYIOIIETO ANEKTPOHHOTO
pacxojoMepa U MaHOMETPA,

e 00CIyXHBAaTh U PEMOHTHPOBATh apMaTypy OOBSI3KH YCThSI CKBAXKUH;

e coOmonaTh TpeOOBaHMS TPABWI U HOPM IO OXpaHEe TPy/Aa, MIPOU3BOJICTBECHHYIO CAHUTApPHIO,
MIPOTUBOMIOXKAPHYIO 0€30IMACHOCTh M BHYTPEHHUH PaCIOPS/IOK;

®  OKa3bIBaTh MEPBYIO JOBpaYeOHYIO0 MEIUIIMHCKYIO TOMOIIL TPU HECUACTHBIX CITydasix.

1.3. TPEBOBAHUA K YPOBHIO HNOAI'OTOBKM (OBPA3SOBAHHUIO U
OBYUYEHUIO) IOCTYHNAIOHIETI'O HA OBYYEHUME, HEOBXO/ANUMBIE J1JIs1 OCBOEHUSA
ITPOI'PAMMBI

[Tporpamma pa3paboTana A UL, UMEIOMIUX MPO(HECCHIO, CIEIMATBHOCTb.

1.4. TPYAOEMKOCTb OBYYEHUA



HopmartuBHas TpyaoeMKOCTh 00y4eHus 1Mo JaHHOH mporpamme — 196 akageMHyecKHX 4acos,
BKJIFOYAs BCE BU/IbI AyJUTOPHON U BHEAYJAUTOPHOM (CaMOCTOSITEIIFHOM) yueOHOM pabOThI CaymaTes, a
TaKXe MMPaKTHYeCKoe 00yUeHHUE.

1.5.00PMA OBYUYEHMUSA

®opma o0yueHUs: — O4HasA, O4HO-3a0uHas. OCHOBHOW (HOPMOI TEOPETHYECKON MOJITOTOBKH

ABIIACTCS JICKLHA.

2. OPTAHU3AIIMOHHO-IEJATOI'MYECKHE YCJI0OBUA

2.1. TPEBOBAHUSA K KBA/IM®GUKAIIUU [EJATOI'MYECKHUX KAJPOB,
OBECIHIIEYUBAIOIIUX PEAJIN3ALINIO OBPA3OBATEJIBHOI'O TIPOLECCA

KBanuduxanms IeJarorn4eckux pabOTHUKOB JOJKHA COOTBETCTBOBATb
KBAJM(HUKAIMOHHBIM ~ XapaKTePUCTHKAM, YCTAHOBJIEHHBIM B EnunoM  kBamugukanoHHOM
CIPAaBOYHUKE  JOJDKHOCTEH  pyKOBOAMTENEH,  CHELMAIMCTOB M CIyXKalluX,  pasfene

«KBanudukanmoHHble XapaKTEPUCTHUKU JIOJDKHOCTEH paOOTHUKOB OOPa30BaHUS», YTBEPKICHHOM
npukazoM MuHHCTEPCTBA 3/IpaBOOXpaHEHUs U couranbHoro pazsurus PO Ne 7611 ot 26 aBrycra 2010
rona (3apeructpupoBad MunucrepcTBoM roctuiinu P® 6 oktsa6ps 2010 roga Ne 18638).

2.2. TPEBOBAHUA K UHOOPMALIMOOHBIM U YYEBHO-METOANYECKUM

YCJIOBUAM

Caymarenu YITOY « IO «HE®TEI'A3» obecnieunBaroTcs JOCTYIIOM K COBPEMEHHBIM 0a3aM
JAHHBIX, HH(OPMALIMOHHBIM CIPABOYHBIM M IOMCKOBBIM CHUCTEMaM, 4TO I1O3BOJIET B MOJHOM Mepe
o0ecneunTh peann3alnio MporpaMMal.

CJ'IyI_HaTeJ'ISIM MpeaoCTaBJICHA BO3MOXHOCTb IIOJIB30BATBHCA (bOH,Z[aMI/I

OMOINOTEKH,

SJICKTPOHHBIM y‘-I€6HO-M€TOI[I/I‘~IeCKI/IM MaTcpualioM, KOTOpBIfI MOKET CKaYUBaTbCA Ha (1)J'I€HI-HOCI/IT€JII/I,
a TaKXKe CHpaBOqHO'HOHCKOBOﬁ CHCTEMOM KOHCYJ’ILT&HT IImroc.

I[J'ISI CaMOCTOSITCIBHEIX 3aHITUM B paMKax Kypca CIymarcjisiM BbIJACTCA KOMILICKT
HOPMATUBHBIX JOKYMCHTOB Ha 3JICKTPOHHOM HOCUTCIIC.

YyeoHo-MeToAuYECKOE 00ecneueHue:

KonnuectBo
Pasznen HaunmeHnoBanue
(1ur.)
Inakatel: [Tnakatel 1o oka3aHUIo EPBOM JOBpayeOHON MOMOIIHN ITPH 1
ymunbax, mepenoMax, KpPOBOTEUEHHUSX, MOpPaKEHUU
AIIEKTPUYECKUM TOKOM, IIPHU OXOrax, IPU OTpPaBICHUSX,
Py 0OMOPOKEHUSX
Komnblorepusbie Maxcum 1-01 Tpenaskep-maHekeH /i 00pabOTKU 1
(oOyuaromue, MPUEMOB CEPICYHO-JIETOYHON U MO3rOBOM peaHnmanuu"
TeCTHUPYIOIIUE)
NPOrpaMMblI

YyeOHo-MeTOANYECKHE
nmocoous:

«OrnepaTop Mo rHIpaBIMYECKOMY Pa3phIBY MJIACTOBY.

B DJICKTPOHHOM
BUIC

KanuranbHBIH 1 MOA3€MHBIN PEMOHT CKBAXXWH

ITon3emMHBIN PEMOHT CKBaKUH

O6opynoBaHue, HHCTPYMEHT, TPUCIIOCOOTICHHUSI,
PUMEHSIEMBIE TTPH BBITIOJTHEHUH PEMOHTHBIX PadoT

OCHOBBI He()TETa30BOT'0 MPOM3BOJICTBA

Jlureparypa:




®enepanbHblii 3ak0H 0T 29 nexadbps 2012 r. Ne 273-03
«O0 obpazoBanuu B Poccutickoit deneparuny;

®enepanbubiii 3akoH or 21.07.1997 1. Ne 116-®3 «O
IIPOMBIIIJICHHON 0e30macHOCTH OITACHBIX
MIPOU3BOJICTBEHHBIX O0HEKTOBY;

[Tpuka3 Poctexnamzopa ot 12.03.2013 N 101 (pen. ot
12.01.2015) "O6 yrBepxkaenun denepanbHbIX HOPM U
paBJI B 00JaCTH MPOMBIIIJICHHON 0€3011acHOCTH
"IIpaBuia 6e30mMacHOCTH B HE(TSIHON U ra30BOM
poMbIUIeHHOCTH" (3aperucTpupoBano B MuHiocTe
Poccun 19.04.2013 N 28222) (¢ u3M.  101., BCTYII. B
cuny ¢ 01.01.2017

Ilpuka3  MuHucrepcrBa  00pa3oBaHMs U  HayKH
Poccuiickoit @eneparuu ot 18 anmpenss 2013 r. Ne 292
«O6  yTBepKIEHMM  TOpsIKA  OpraHu3aluu |
OCYyLIECTBJIEHUST 00pa30BaTeNbHOW AEATENBHOCTH II0
OCHOBHBIM IIpOrpaMMaM IpoecCHOHATIBHOIO 00YUYEHUs»;

Enunenii  TapuHO-KBaTM(PHUKAIMOHHBI  CIIPABOYHUK
pabor u mpodeccuit pabounx (ETKC), BBIIIYCK 6,
PA3JIEJIbI "BYPEHUE CKBAXHWH"," 1OBbIYA
HEDOTU N T'A3A"

babynun H.A. [loctpoenue u urenue
MAaIlIMHOCTPOUTEIbHBIX YepTexel. YueOHUK i
npod.yue6.3aBenenuii. 11-e uzn.,. M.: Beicmast mikona;
N3n. nentp "Axanemus",2000.

BbproxanoB O.H. u ap. OCHOBBI THAPABIUKH U
TeroTexHuKkH M.: Axagemust, 2006.

MoxkpenoB A.M. u ap. Ilpaktuka cinecapnoro nena. M.;
MammHocTtpoenue. 1 988r.

Maxkuenko H.W. O6muii kypc ciiecapHoro aena. Y 4eOHUK
JUTS TPOPeCCUOHANBHBIX YUeOHBIX 3aBEJICHU. S-¢
u3a.,crepeorun. M.: Beicias mkona, 2001

Banenkuii FO.B. Bypenne He(TSAHBIX U Ta30BbIX CKBAKUH:
Vueonuk s HITO. - 3-e uza.,— M.: Akagemus, 2011.

Mcrucnasckas JLII. u np. OcHOBBI HedTerazoBoro
npousBojcTBa M.: Hedth 1 ra3, 2005 (33k3).

ConosweB E.M. 3akanunBanue ckBaxud. — M.: Henpa,
1979 r.

Jlorsunenko C.B. LlemenTupoBanue He(TAHBIX U
ra3oBbIX ckBakuH. M.; Henpa. 1985.

ITycrosoiitenko WM.11. JIukBunanus aBapuii u
OCJIOKHEHUH TIpH OypeHNHU CKBOXKWH Ha HePTh u raz. M.;
Henpa. 1988.

bynartos A.U., [lenskoB A.W1. CipaBOYHUK MO TPOMBIBKE
ckBaxkuH. M. Henpa. 1984

CyneiimanoB JI.b. u np. KanutanbHblii pEMOHT CKBaKHH.
M.; Henpa.1989r.

be3npoo6nsiit O.U., bynatos A.U., Makapenko I1.I1.
O6CHy)KI/IBaHI/Ie HAa3€MHOIo HEMCHTUPOBOYHOT'O
obopynoBanus. CnpaBounuk. M.: Henpa, 1996

[TpaBuia BeZieHUsS PEMOHTHBIX paboT B CKBaKuHax. PJ]
153-39-023-97 CII6.: LIOTIIBCII, 2000




bynaros A.M. TamnoHa)kHble MaTEpUabl U TEXHOJIOT U
LIEMEHTUPOBAHMSI CKBAKUH. YUEOHUK JUIsl TEXHUKYMOB. 4-
e u31., nepepad. u non. M.: Henpa, 1991

bacapsirun F0.M. Matepuasl u peareHTbl 11
PEMOHTHO-U30JSIIUOHHBIX paObOT B HE(PTAHBIX U Ta30BBIX
ckBaknHax M.:00O "Henpa-busnec-ientp", 2004. .

Kpen B.I'. u n1p. HedrerazonpomsicioBoe 000py10BaHHE
Tomck: TITY, 2004.

byxanenko E. U.: MonTax, 00CTyKUBaHHE U PEMOHT
HedTenpombicioBoro obopynoBanus, M.: Henpa, 1985 r.

byxanenko E. U.: CnpaBouHUK M0 HE(PTETPOMBICIIOBOMY
obopynoBanuto, M.: Henpa, 1990 1.

bynaros A.U, IIpocénkos FO.M. Bypenue u ocBoenune
HEe(TSHBIX U Ta30BBIX CKBAXHH (CIIOBaph-CIIPABOYHHK).
Mocksa, Henpa. 2007r.

OpunnnukoB B.I1., I'paue C.U. CipaBouHuk OypoBOTo
Macrepa. MockBa Uuppa-Nnxenepus. 2006r.

[TorioB A.H., CniuBak A.W. TexHomnorus 0ypeHus
He(TAHBIX U ra30BbIX ckBakuH. Mocksa. Heapa.2007r.

bynatoB A.U., lonros C.B. CnytHuk OypoBuka. Mocksa,
Henpa, 2006r.

bynaroB A.W.,TexHuka v TeXHOJIOTHS OypeHus
He(TAHBIX U ra3oBbIX ckBakuH..M.:000 "Henpa-
busznec-uentp", 2003r.

b.M. Cyukos. I'opu3oHTanbHble CKBaXUHBL. MOCKBa.
Wxesck . 2006r.

bamapun FO.U. Ipenynpexnenue, TuKBUaLUs
GbArOUAONPOSBIECHUN U OTKPBITHIX (POHTAHOB MIPU
CTPOUTEINBCTBE, IKCIUTyaTaIlluH, PEMOHTE HE(DTSIHBIX U
razoBbIX CKBOKUH . UYTIZITHTY «PazButue», 2007r.

AO0ybakupos B.® u np. O6opynoBanue 0yposoe,
POTHBOBBIOpPOCOBOE U ycTheBoe. CripaBouHOE IocoOue,
21. OO0 «MPI] I'azipom», 2007r.

ITokpenua b.B. Dkcmnyaranmst HeQTSHBIX H  Tra3oBBIX
ckBaxkuH. Bonrorpan, U3natensckuit nom «u-®onuoy, 2010r

Bonoxun A.B., Jlagsrun B.I'.u ap. Benenune mporecca
TUAPOpa3phIBa TUIACTA U THIPOIIECKOCTPYHHOM mepdopanun

VYcaues II.M. I'mapasnnueckuil pa3psiB miacta. Mockga,
Henpa 1986r.

[apos B.A, I'yces B.HM. Omepatop 1mo XMMHUYECKOI
o0paboTke ckBaxkuH. MockBa, Henpa 1983.

Henoctynos 10.K. Oxpana tpyzna. B Bonpocax n orBerax
Mgerrumu: Tanant, 2005 .

[TpaBuia 6e30macHOCTH B HE(TIHON U ra30BOM
MIPOMBIIUIEHHOCTH», 20131

OcHOBHBIE TIOJ0KEHUSI 00 OpraHu3anuu padoThI IO
OXpaHe Tpy/Ja B He(TIHON MPOMBIIIICHHOCTH.
Axrtyamusanus 12.02.2016

denepanbpHBIE HOPMBI U TPABIIIA B 00IaCTH
npoMbIIIIeHHOHN Oe3omacHocTH «lIpaBuina 6e30macHOCTH




B HE(TSHO U Ta30BOM MPOMBIIIIICHHOCTH» BBITYCK 19 oT
2013r, M.

Bupeopuiabmer:

OcHoBblI reosoruu Hed1u U raza. OCHOBBI pa3pabOTKH
HEe(TSHBIX U Ta30BBIX MECTOPOXKICHHH

Hazemurle COOPYKEHUSA IJIsI CTPOUTEIILCTBA CKBAXKMH

CTpouTenbCTBO CKBKUH (2 4acTu)

TexHosmorust OypeHHsi CKBOKUH (2 4acTH)

[TpoBenenue 3ape3ku u OypeHre OOKOBBIX CTBOJIOB

TexHomnorust 0ypeHunst 60KOBBIX CTBOJIOB

FCO(l)I/BI/ILIeCKI/IC HCCICOOBAHUA B CKBAXXHMHAX

HcnpiTanne NepCreKTUBHBIX MIACTOB B IIPOIECCEe
OypeHus

N

3aKIII0YUTEIbHBIE PA0OTHI B CKBAKHHAX

erl'IJ'IeHI/Ie CKBa’>XNH

ITepekpbiTHE 30H OCI0KHEHUI

CHGHI/IaJ'ILHBIe pa6OTbI B CKBA)XKHUHC

OKonorus u palliOHAJIbHOC IPUPOAOIIOJIb30BAHUC IIPU
CTPOUTCIILCTBC CKBAKMH

Rk R

IloaroroBka CKBaXkKUH K PEMOHTY

I'mymenne ckBaxuH

TexHonorus TIIYIICHHUS CKBAKUH

Iloa3eMHBIN, TEKYIIMM M KaIUTaJIbHbIM PEMOHT CKBAKHH

Texymuid peMOHT CKBaXUH

CerHepOBaHI/IC CKBa’XHNH

O6opynoBaHue JIsl CBAOUPOBAHMSI CKBAKHH

CHGHI/IaJ'ILHBIe pa6OTI>I B CKBA>XHNHC

Hannonorasie ckpeOku

I'PIT (HIaromGepxe)

IIposenenue I'PII

@uneMm ['PIT (FOHT)

Kowmmiexe I'PIT 2500

ITpoTBOBEIOpOCOBOE 00OPYAOBAHNE

ABapuu Ha OypOBBIX

OxkasaHue rnepBoil MOMOUTN

IlepBas momonip.

N N N e e L R L L L I ST TS

IIpe3enTanumn:

OcHoBbl reonioruu HeTu U raza. OCHOBBI Pa3pabOTKH
He(l)TSIHBIX " Ira30BBIX MeCTOpO)K,Z[eHI/Iﬁ

Hazemnrie COOPYKCHUS JIsI CTPOUTCIILCTBA CKBAKUH

TexHonorust OypeHusi 60KOBbIX CTBOJIOB

[EY

['eouznueckne nuccme0BaHUs B CKBAKUHAX

Kpemienue ckBaxxun

IlepekppITHE 30H OCI0KHEHUN

-

CrernuanbHbie pab0Thl B CKBOKUHE

[EY

DKoJIorus u paluOHAJILHOC TPHUPOAOITIOJIB30BAHUC ITPU
CTPOUTCIBCTBC CKBAXKMH

[TonroroBka CKBakKMH K PEMOHTY

I'11ynenue CKBaKuH

TexHomorus TIIYIICHUS CKBAKHUH

Iloa3eMHBIN, TEKYILMN U KaIUTaJIbHbIM PEMOHT CKBAKHUH

RlRRR| -




Tekymunii peMOHT CKBaKUH 1

CkpenepoBaHe CKBAKUH 1

ABapun Ha OypOBBIX

Oxka3aHue nepBoi MOMOUIN

2.3. TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKHUM YCJIOBUAM
MartrepuanpHo-Texauueckas 6aza UIIOY «[JUO «<HEDTEI'A3» cooTBETCTBYET EHCTBYIOIIHM
MPOTUBOMNOXKAPHBIM, CAHUTAPHO-3MUJEMHOJIOTHYECKUM IMpaBWJIaM M HOpPMaM U oO0ecreurBaer

NPOBEJICHUE BCEX BHJOB IUCHUIUIMHAPHOM MOJITOTOBKH, NPAKTHUYECKOH pabOThl CIylIaTese,

MPEeyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

Anpec
Dopma OKYMEHT -
(MecTomooskenue) Bnau}e)nuﬂ Ilocm))]Ba}me
HaumeHoBaHHe 000py10BAHHBIX Y4eOHbBIX Y4eOHBbIX nonbsosam’m BOSHHKHOBEHILs Kosmmuecr
Ne Ka0UHETOB, 00bEKTOB /ISl IPOBEIEHUS KaOMHETOB, (cobeTBEHHOCTS paBa ILnomanns BO
n/n NPaKTHYECKHX 3aHATHIA ¢ MepeyHeM 00BEKTOB /15l oNeDaTHBHOE i ( RasfmamTcﬂ MOMEIEeHHS] | MOCATOUHBIX
OCHOBHOI'0 060PYAOBaHUSI npoBeaeHust p Y MecT
IDAKTHYCCKHX ynpasJjeHue, PEKBHU3UTBI U
p N apeH/a M T.I.) CPOKH JelicTBHS)
1. Kimace Ne 1 628310, Poccus, Apenna Horosop ITmomans: Yucno
P XaHTsI- apeH/bl 15,8 kB.M. HOCag04YH
p : Mancuickuit BIX MECT:
JKpaH 11 npoexkropa 1 wmr. aBTOHOMHBIH 15
okpyr — FOrpa,
MyasTumeauanpoexkTop — 1 mr. TromeHckast (B TOM
00J1aCTh, gucne 1
®aunmyapt-1 wr.
T. KOMIIBIOTE
HmxneBapToBCK, p-HoOe
yi. CeBepHasi, MeCTO)
nom 19a,
IOMEIEHUE
1005
Harasiaable 00pa3ubl: MJIaKaThI
Dopma
Anpec Ba smm JlokymeHT -
(MecTOno/10:KeHHE) A > OCHOBaHHEe Kosmmmuec
HaumeHoBaHHe 000py10BAHHBIX Y4eOHBIX MOJIb30BAHUS
Y4eGHBIX KAGHHETOB, BO3HHKHOBEHHSI TBO
Ne Ka0UHeTOB, 00bEKTOB /ISl IPOBEIEHUSs OGLEKTOB 1St (codcTBEHHOCT paBa ILnomans Hocanod
n/n NMPAKTHYECKHUX 3aHATHII ¢ nepeuHeM — e]-lal/lﬁ b, ( Ka:ﬂI:lBalOTCﬂ NMOoOMeIleHUu st Hl):::(
OCHOBHOTI'0 000py/I0BaHUS PoBen onepaTHBHOE ¥
NPaKTHYECKHX PEeKBU3HUTHI U MecT
sAnSITH ynpasiienue, c L
POKHM /ielicTBHSA )
apeH/ia M T.I.)
1. Kiaace Ne 2 628310, Poccus, Apenjna Horosop IInomane: Yucno
XaHThI- apeH/bl 23,4 xB.M. nocazo
Komneiotepnl — 8 mr ’
) Mancuiickuit YHBIX
Tenegugop - 1 mrr. ABTOHOMHBIN MECT:
okpyr — lOrpa, 25
@®aunyapt-1 mwr.
14 TiomeHcKas
00J1acTh, (B TOM
T. qucie
HwmxneBapToBCK, 8
yin. CeBepHasi, KOMITb
oM 19a, IoTep-
nomemenue 1005 HBIX
MeECT)
Harnsanble 00pa3ubl: JIAKAThI
Tpenaxepbi: Makcum 1-01 Tpenaxkep-maHekeH st 00pa00TKH NPUEMOB CepPAeYHO-Ier04YHO0Il M MO3roBoii peanumanuu"




2.4. OHEHKA KAYECTBA OCBOEHMUSA ITPOI'PAMMBI

OreHka KauyecTBa OCBOEHHUS MPOrpaMMbl BKJIHOYAET TEKYLIYIO, IPOMEKYTOUHYIO U UTOTOBYIO
aTTecTanuio ciymareneil. Mtoropas aTrrectalysi MOKET MPOBOJAUTHCSA B (OopMe KBATU(PUKAITHIOHHOTO
9K3aMeHa, 9K3aMeHa (YCTHOrO U MMCbMEHHOI'0, TECTUPOBAHUA).

JIuna, oCBOMBILIME IIPOrpaMMy U MPOIIEAIINE HTOTOBYIO aTTECTALMIO, MOJYYalOT JTOKYMEHT
YCTAHOBJIEHHOT'0 00pa3ua.



YACTHOE NPOPECCHOHAJIBHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
«EHTP THHOBAIIMOHHOI'O OBYYEHUS «<HE®TEI'A3»

vlz MIIOY «INO «<HE®TFEEA3»)
> -
NEFTEG VTBEPKIAIO
it moa s um e we o J ,Z[I/IpeKTop qlioy «III/IO «HEDTET' A3»
Pttt ,' ,}”/ 7 T'B. Ipoukmsa

« 10, » HBapH 2024r.

YUEBHBII IIJIAH OYHOT'O OBYYEHUS
NPOrpaMMmbl IepenoAroToBKH no-mpodeccun
«Oneparop 1o ruIpaBInYecKoOMy pa3pbIBYy IJIACTOB» 6 pa3psiaa

Ne KoaudecTBoO
HaumenoBaHue pa3jaesia
n/n 4acoB
1. | Teopernueckoe oOyueHue 102
2. | Ilpaktudeckoe oOyueHune 94
Hroro: 196
YYEBHO-TEMATHYECKHM IIJIAH
TeOpeTHYeCKOro 00y4eHust
Ne . KonuuectBo IIpomeskyTouHnas
HanMeHoBaHue 6,10K0B, MOy 1€ii, TEM
n/n qacoB arTrecranus
1 Bsenenue 2 -
N 6
2 | OOuIeTeXHUYECKUH KypC b bepeHIIPOBAHHE
3 | OcHOBBI HEPTSHOTO JIena 8 aqet
4 | PeMOHT CKBaKHH 4 .
QG PepeHInPOBAHHBIN
5 Mertoap! naTeHCcuUKauu 1006191 HEPTH BO3IEHCTBUEM 4 3a4eT
Ha MMPOHMUIIAEMOCTh MPOAYKTHUBHBIX IJIACTOB
o 10 n¢depeHIMPOBaHHBIN
6 | 'mapaBiMueckuil pa3psIB IIacTa A beperimp
3a4eT
N 8 ndpepeHInPOBaHHBIH
7 | T'uaponeckocTpyitHas nepdopalins CKBaKUH ?ari? PeHIp
8 ndhepeHITPOBaHHBII
8 | Kucnornas oOpaboTKa IpOoAYKTUBHBIX IJIACTOB f;[af;? PEHIMP
9 | Paboumne xunkoctu mis I'PIT 6 saqer
Ob6opynosanue, cpeactsa KUII u A, uHCTpyMEHT 1 12 g hepeHIMPOBAHHBIH
10 | mpucnocobnenus, npumensiemsle st ['PIT u 3auer
THJIPOTIECKOCTPYHHON nepdopaiy CKBaXHH
1 3anopHas apMaTypa, COeAMHUTENbHbIE YAaCTH 10 nuddepeHIIUMPOBAHHBIH
TpyOONIPOBOJIOB U NMPEAOXPAHUTENBHBIE YCTPOHCTBA 3a4€T
12 ndhepeHIUPOBAHHBIN
12 | Oxpana Tpy/Ja ¥ MPOMBIIIUIEHHAs: O€30MMaCHOCTh lglai? PEHIMP
13 | OxpanHa okpyXxarolen cpeabl 2 -
14 | KoHcynpTanus 4
Hroro Teopernueckoe oOydeHrE 96
Htorosas arrecranus: 6 DK3aMeH
Hroro: 102
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YYEBHO-TEMATHYECKHWH IIJIAH
NMPAKTHYECKOr0 00yUYeHUust

Ne KounuyecrBo
n/m HaumeHnoBaHue 0J10K0B, MO1YJ1€ii, TeM 4acoB
1 | Broanoe 3anstue. O3HaKOMIIEHHUE C TPOU3BOACTBOM. MHCTpyKTaxX. 2
o | OOyyeHue BBIIOTHEHUIO MOHTAKHO-CIIECAPHBIX PAOOT 8
OO0yuenne 00CITy>KUBAHUIO U PEMOHTY apMaTypbl OOBSI3KU YCThs CKBa)KUH, g
3 | arperatoB u 000pyIOBaHMS Ul THAPABIMYECKOTO Pa3phiBa IIIACTa U
TUAPOIIECKOCTPYHHOMU Tiephopariu
4 OO6yuenue paboTam 10 NOJATOTOBKE CKBaXXHH U 000PYAOBaHUS IS 12
TUIpOpasphiBa IJIACTA U THIPONIECKOCTPYHHOM nepdopanuu
5 | OOydyenue paboTam 110 NPOU3BOJCTBY IMAPOPA3phIBa ILIACTA 8
g | OOyueHue paboTam 10 NPOU3BOACTBY MHAPONIECKOCTPYIHHON Iepdopannn 10
7 | OGyuenue paboTam 10 KUCIOTHON 00pabOTKe MPU3abOHHOM 30HBI CKBAKUH 10
8 CamocrosTenbHOE BBIIOIHEHNE paboT 1o npodeccuu 36
Kpanmupukanmonnas npobHas pabora
Hroro: 94

11



MIIOY «I1O «<HE®TET' A3»)
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YACTHOE NPOPECCHOHAJIBHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
«EHTP THHOBAIIMOHHOI'O OBYYEHMUS «<HE®TEI'A3»

& USYVTBEPKIAIO
«[IUO WHEDTET'A3»

T.Bj [Ipomkuna

1

«.10

$o

YUYEBHBIH IIAH O4YHO-3A0OYHOI'O OBY‘IEHI/IH
MPOrpaMMbl NepPenoAroTOBKH 1o npodeccnu

«OmnepaTtop no ruAPaBJINYECKOMY Pa3pbIBY IIACTOBY 6 pa3psiia

o
ﬁ}gg’gqﬁapﬂ/ 024r

Ne KosmnuecTBo
HaumenoBaHue pasjaesia
n/n 4acoB
1. | Teopetndeckoe oOydeHUE 102
2. | Ilpaktudeckoe oOyueHue 94
Hroro: 196

YUYEBHO-TEMATHUYECKHWH IUIAH
TEOPETHYECKOro 00y4YeHus

Konu4yecTBo yacoB
Ne HanmeHoBaHue 0,10K0B, ITpome:ky-Tounas
. Aynurop- Camocro-
n\n MojyJieii, TeM aTTecTanms
Bcero HbIe siTeJIbHAsK
3aHATHS pabora
1 Beenenue 2 2 ; -
OO01meTeXHUYECKUi Kype 6
2 P 4 7 muddepenu-
3 OCHOBBI HEPTSIHOTO Jerna 8 4 4 POBaHHBIH 3aueT
4 PeMOHT ckBaXkuH 4 2 )
MeToap! nHTeHCH(pUKAIIMN OOBIYN 4 ¢ depeHiy-
p
5 HeTH BO3/ICHCTBHEM Ha 2 2 POBaHHBIH 3a4eT
MPOHUIAEMOCTh MPOAYKTUBHBIX
IJ1aCTOB
6 I'mapaBnuueckuii pa3phiB I1acTa 10 5 4 nuddepeniu-
POBaHHBIH 3a4eT
7 I'maponeckoctpyitHas nephoparys 8 6 9 ¢ depentiy-
CKBAKHH POBaHHBIH 3aueT
8 Kucnornas 06paboTka npo1yKTUBHBIX 8 5 9 muddepenuu-
IUIaCTOB POBaHHBIN 3a4eT
9 PaGouue xunxoctu mist ['PIT 6 4 ) —
Ob6opynosanue, cpenctea KNI u A, 12
MHCTPYMEHT U MPHUCIIOCOOIIeHNS, ubdepeni-
10 npumMensiembie st TPIT u 6 6 .
G POBaHHBIH 3a4eT
THJIPOTIECKO-CTPYHHOM nepdopanuun
CKBQKUH
3anopHas apMarypa, COeJUHUTEIbHbIE 10 adbdepenm-
11 | yactu TpyGONpPOBOIOB U 6 4 Bt 3aMeT
IIPEIOXPAHUTEIbHBIE YCTPOHCTBA P
12 Oxpana TpyJia ¥ TPOMBIIICHHAS 12 8 4 middepeHiu-
0€301MacHOCTh POBaHHBIH 3a4eT

12




13 | OxpaHa okpy:xaromiei cpespl 2 2 ;
14. | Koncynpranus 4 4 .
Hroro Teopernueckoe oOydeHnE 96 62 34
Wrorosas arTecTaiys: 6 6 -
BCEI'O: | 102 68 34
YUEBHO-TEMATHYECKHH ILTAH
NPaKTHYECKOro 00y4eHust
Ne KoanuecrBo
n/n HaumenoBanue 0J10K0B, MOYJI€ii, TEM 4acoB
1 | BeogHoe 3ansaTue. O3HaKOMIJIEHHE C IPOU3BOACTBOM. MHCTpYKTaX. 2
9 | OOyueHue BBINOIHEHUIO MOHTAKHO-CIIECAPHBIX PabOT 8
OO0y4eHue 00CIyKUBAHUIO U PEMOHTY apMaTypbl OOBSI3KH YCThs CKBa)KHH,
3 | arperatoB 1 000pyOBaHMs [Vl THPABIMUYECKOr0 Pa3phlBa I1acTa U 8
THJIPONIECKOCTPYHHOI nepdopannu
4 OO0yuenue paboTaM 1O OATOTOBKE CKBAXKUH M 000PYIOBaHUS IJIS 12
I'HJIpOPa3phIBa IUIACTA U THAPONECKOCTPYHHOM nepdopanuu
5 | OOy4enue paboTam 1o NPOU3BOACTBY TMIPOPA3phIBA ILIACTA 8
g | OOydenue paboTam 10 NPOU3BOJCTBY MHAPOIIECKOCTPYHHOM nephoparun 10
7 | OOyuenue pabotam Mo KUCIOTHON 00pAbOTKE NMPU3AOONHOM 30HBI CKBAKUH 10
5 CamMocTosATeIbHOE BhINOIHEHHE paboT 1o npodeccuu 36
KBanudukannonnas npoOHas paboTa
Hroro: 94

13
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VueOHEbIe 3aHATHS B paMKax Hpoq)eCCHOHaHLHOFO O6y‘leHI/IH IPOBOAATCA B TCUCHUC BCCT'O KAJICHAAPHOT'O I'oJla 110 MCPEC Ha60pa IpYIIIL.

YACTHOE ITPOPECCHUOHAJIBHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
«JEHTP THHOBAIIMOHHOI'O OBYUYEHUS «<HE®TEI'A3»
MIIOY «IUO «<HE®TET' A3»)

/- YTBEPXIALO :
I[I/IpeKTop/‘»H]DY «HVO, <HEDTET' A3»
T.B. Ilpomxkuna
2024r.

1

«_ A0C» - anBaps
KAJIEHIAPHBII1 YUEBHBII TPAGHK:
NPOrpaMMbl MEPENOAroTOBKI 10 Npopeccnn
«Omnepartop no ruipaBIMYECKOMY pa3pbIBY ILUIACTOB» 6 paspsiana

CtpyKTypa KaJleHJapHOro y4eOHOro rpaduka yKa3blBaeT M0CIE0BATEIbHOCTD PEAIN3AIMH IPOTrPaMMbl IPO(PECCHOHAIBHOTO 00Y4EHHs 110 HeAeIAM/ HeJesIM
U JTHSIM, BKJIIOUasi TEOPETUYECKOe 00yUeHHEe, CAMOCTOATENbHYIO PadoTy cilylaTeneil u nToropyro arrectanuio. Ounas popma o0ydeHus (MakcuManbHas yueOHas
Harpyska 8 4acosB B JIeHb). 6 IHEeBHas yuyeOHasi Heslems

TO — teopeTnveckoe oOydeHne

1O — npou3BOACTBEHHOE OOyUYCHHE
K- xoncynbTanus

OK — 3x3aMeH KBanu(UKAIMOHHBIN

HeaeJan 1 Hepens 2 Hegeas
JAHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJHUYECTBO YACOB 8 8 8 8 8 8 8 8 8 8 8 8
TO TO TO TO TO TO TO TO TO TO TO TO
Heaeu 3 Henenst 4 nenesis
JAHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJIMYECTBO YaCOB 4/4 8 8 8 8 8 8 8 8 8 8 8
K/I10 I1O I1O 110 I1O 110 110 11O 10 110 110 110
HeaeJIn 5 nemens
AHH 1 2 3 4 5 6
KOJIHYECTBO YaCOB 6/2 4 - - - -
I10/9K 9K - - - -




YACTHOE NPOPECCHOHAJIBHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
«OJEHTP THHOBAIIMOHHOI'O OBYYEHUS «<HE®TEI'A3»

vFTE lZ (UIOY «IMO «<HE®TEIA3») T
s 7. \YTBEPKIAIO

/ IlﬂpeKTop HIIOY (O «HE®TELA3»
‘} T.B. IIpomkuna
4 It «, 10 » . supaps___ 2024r.

LTI TN PR ORI IR T
N ORAR O W D

1

KAJIEHJIAPHBI YYEBHBI I'PA®UK
NMPOrpaMMbl MEPENnoAroTOBKH Mo npodeccuu
«OnepaTop mo ruAPaBINYECKOMY Pa3pbiBy ILUIACTOB» 6 pa3psiaa
Y4eOHbIC 3aHIATHS B paMKax MPOPECCHOHATBHOTO 00yUEHHUS TPOBOISITCS B TSUYCHHE BCETO KAJICHAAPHOTO I'oJia TI0 Mepe Habopa TrpyII.
CTpykTypa KaJleHIapHOTro y4eOHOro rpaduka yKa3blBaeT MOCICI0BATEIIBHOCTD PeaM3aliK IPOrPaMMbI IPOPECCHOHATBHOTO O0YUYCHUS 10 HEACIsIM/ HelleIsIM
Y JTHAM, BKITIOYas TEOPETUIECKOe 00yIeHNE, CAMOCTOSATEIbHYIO PabOTy CITyIIaTeN e U HTOTOBYIO aTTecTanuio. O4Ho-3a09Has popMa 00ydeHuUs (MaKCHMAaITbHAS
yueOHasi Harpy3ka 8 4acoB B JIeHb). 6 JTHEBHAs ydeOHast HEJeIs

TO — Teopetuueckoe oOy4deHme

I1O — npou3BoOACTBEHHOE O0yUEHUS
K- koncynbTanus

CP — camocTosiTenpHas paboTa

OK — 3x3aMeH KBanu(UKAIMOHHBIN

HexeJH 1 Heneas 2 Hexeas
AHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJHUYECTBO YACOB 8 8 8 8 8 8 8 8 8 8 8 8
TO TO TO TO TO TO TO TO TO TO TO TO
Heaeu 3 Henenst 4 nenesis
JAHH 1 2 3 4 5 6 1 2 3 4 5 6
KOJIMYECTBO YACOB 4/4 8 8 8 8 8 8 8 8 8 8 8
K/TIO 1O 1O 10 1O 110 110 1O 10 10 10 110
HeneJaun 5 nemenst
JTHU 1 2 3 4 5 6
KOJIM4eCTBO 4YaCOB 6/2 4 - - - -
T10/2K SK - - - -

15




3. PABOYAS ITPOTPAMMA

3.1. TeopeTuueckoe odyueHue

Tema3.1.1. BBenenue

O3HakoOMJICHHE C MPOTrpaMMOil 0OydeHHs, KBaTM(DUKAIIMOHHOW XapaKTEePUCTUKOM, MOPAIKOM
o0OydeHusl.

O030p JMTEpaTypbl CHPABOYHOM H PEKOMEHIYeMO# Ui CaMOIOATOTOBKM W IOBBIIICHHUS
KBaJTM(DUKAIAH 10 POQECCUHN.

Tema 3.1.2. O01eTeXHUYECKHI KypC

OcHoBBI cnecapHoro jena. OCHOBHBIE BHJIbI MOHTQKHBIX M CJIECApHBIX PabOT MpH HPOBEIECHUU
paboT 1o KpemieHHI0 CKBaXHMH. OCHOBHBIE BHIBl MOHTKHOTO M CJECAPHOTO OOOPYAOBaHHS W
MHCTPYMEHTA, Ha3HauUeHHE U MoAOOp B 3aBUCUMOCTHU OT MPEeACTOsIIIEeH paboThI.

MoHTaxHO-caecapHble pabOThl HAa CKBaXKMHAX.

[Torpy3ouHo-pa3rpy3ouHble paboThl, CBA3aHHBIE C JOCTABKOM 000pY/J0BaHUS, Y3JI0B, HHCTPYMEHTA
Y MaTepUaloB Ui IPOBEJIEHUS padOT, CBA3aHHBIX C KPEIJIEHUEM CKBaXKUH.

OO6ume nmpaBuia 6€30MaCHOCTH MPH BHIMOJIHEHUH MOHTA)XHO-CJIECAPHBIX PadOT, HHCTPYKTHBHbBIE
KapTBhl.

OcHoBbl yepueHus. [IopsAa0K UTEHUS YEPTEKEN.

OcHoBbl MaTepuanoBeaeHus. usnueckue 1 MEXaHUYECKUE CBOWCTBA MaTEPUAIOB.

Cranu, 4yryHbl, CIUIaBbl, IIBETHbIE€ METAJUIbl: CBOMCTBA, MapKW, IMpUMEHEHHE B OypoOBOM HU
He(TEenPOMBICIIOBOM 000PYIOBAHUH.

Hemerannnueckne MaTepuaisl U UX XapaKTEPUCTHKA.

Pesunorexunueckue  martepuansl.  lIpoknamouHble, — YIUIOTHUTENbHbIE,  (DPUKLHUOHHBIE,
IJIACTMACCOBBIE, TETNIOU30JISILIMOHHBIE, 3JIEKTPOU30JISILIMOHHbIE, OOTHUPOYHbIE. DIEKTPOIIPOBOJIA U Kaleu.
Merannuueckue M HEMETANIMYECKME  KaHaTbl,  XapaKTEepUCTUKH, o00JacTb  NPUMEHEHWS,
Ipy30I0/IbEMHOCTb, OpaKoBKa.

[Tecok, >KMJIKOCTH, KUCIOTHI, TOJMMEPHBIE BOJHBIE U YIIIEBOAOPOIHBIE CUCTEMbI, MaT€pHaIIbI IS
MIPOBE/ICHUST THJPONECKOCTPYHHON mepdopannn, KUCIOTHOH OOpaOOTKM CKBaXHH, T'MIPABINYECKOTO
pa3phbiBa IJ1acTOB.

TpeboBaHMs K XpaHEHHIO, TPAHCIIOPTUPOBKE.

OcHOBBI NEeKTPOTEXHUKU. [1OCTOSHHBIN U NepeMeHHbIN TOK. DnekTpudeckue nenu. [lapamerpsl
EKTPUYECKOTO TOKA.

DONEeKTPOMarHeTu3M U MarHUTHbIE IIeTIH.

DIeKTpOU3MEPHUTEIbHBIE TPHOOPHI U SJIEKTPUUECKUE U3MEPEHHUSL.

OnekTpoHHbIe Mpuodopsl. ["a3opaszpsaausie mprOopsl U poTosaemeHTsl. [1oTynpoBOAHUKY.

OcHoBBI TeopeTnueckoit Mmexanuku. [Tonstue o cune nBuxenus. [lepegaua aprwxenus. Myt u
Topmo3a. CBeleHUSI 0 MEXaHU3Max U JAETajsX MalluH.

OcHoBsl ruapasnuku. [laBnenue. 3akon [lackans. ['mapocratuueckoe naBiaeHue. 3akoH ApXxUMena.
[TnacToBoe, 3a0601iHOE, TOPHOE JaBIICHHUE.

I'mpponunamuka. Cxema IBMKEHMS KUAKOCTH. ['MIapaBinyeckue cONpOTHBIEHHUA. [[BrxkeHue
XKuUAKocTU 1o TpyOam. [Ipubopsl s u3MepeHus pacxoia U CKOPOCTH JKUIKOCTH.

[Tonsitue o pactBopax. CBoiicTBa OypOBBIX M TaMIIOHaKHBIX pacTBOpoB. lloHsATHE O pexxumax
JBUKCHMSI pACTBOPOB.

OcuoBbl uH(popMaTHKH. [IOHATHA O TEPCOHANBHBIX BBIYUCIUTENBHBIX MamuHax. Dailnbl u
katasiorn Ha auckax. Mmena daitoB. OcHoBHblie komaHabl. Paborta c daitmamu. BeiBon daitno Ha
IIPUHTEP, N1€YaTh.

Hcnonp3oBanne «Mbium». Coaep:kaHue OKOH.



Tema 3.1.3. OcHOBBI HETAHOTO €12

[TonsiTue o HEPTSIHOM MecTOpoXkaAeHHH. Kostekropckue cBoiicTBa nopoa. 3anexu. Pexxum padoTer
3anexeil. [louarue o nopucroctu n nponnnaemoctu. Ilnacrosoe napnenue. duznyeckue cBoiicTBa HePTU
B TUTACTOBBIX M MOBEPXHOCTHBIX YCIOBUSX.

CrocoObr  Oypenust ckBaxkuH. KycroBoe Oypenue. bypeHune TroOpU30OHTaJIBHBIX CKBaXHH
CoBpeMeHHBIE yCTAaHOBKH JJ1s1 OypeHUs: HE(PTSHBIX U ra30BbIX CKBAKHUH, UX OCHOBHBIC y3JIbI 1 MEXaHU3MBI.
[loHATHE O KOHCTPYKLMU CKBaXMH. THIIOBbIE KOHCTPYKIMHM HE(TAHBIX M Ta30BbIX CKBa)XUH.
LlemeHTHpOBaHKE KOJIOHH — LIEJIA U METObI. TaMIIOHaKHBIN [IEMEHT, IEMEHTUPOBOYHOE 000PYAOBaHHUE U
TeXHUYecKHe cpeacTBa. [IpuunHbl BOSHUKHOBEHUS U METObI JINKBUJIALIMY MEXKOIOHHBIX [TPOSIBICHUH.

OcBoenne ckBaxuHbl. O0OpymoBaHHE 320051 M YCThsi CKBaXHHBI. OTKpBIThIE 3a00U. PHUIBTPHI
9KCIUIyaTallMOHHBIX  KOJOHH. Ilepdopauus skcruryaraMoHHOW  KOJOHHBL.  CIyCK  HAacOCHO-
KoMIpeccopHbIX TpyO. CriocoObl BEI30Ba MPUTOKA U3 CKBaXHUHBI. [IpoOHas sKcIuTyaTamus.

@doHTaHHas SKCIUTyaTalus HEPTSIHbIX CKBOKUH. YCIOBUS (DOHTAHUPOBAHUS CKBAXKUHBI.
ObopynoBanue (OHTAaHHBIX CKBaXHH. IlogbeMHBIe TPYOBI, YCTheBas apmarypa. POHTaHHAs apMaTypa
(TpyOHas rosioBka, ¢oHTaHHas eska). OCHOBHbIE MapaMeTpbl (OHTAHHOW apMmaryphl. 3amopHbIE
YCTpOMCTBA (3aABUKKH, KPaHbl); OCHOBHBIE TEXHUYECKHE TpeOoBaHUs. 3aTpyOHOE NaBieHue, OydepHoe
(yctbeBoe) nasnenue. Beikuanpie muHuu. O0Bs3Ka (POHTAHHBIX CKBAYKUH.

a3mudrHas (koMIpeccopHasi) dKCIuTyaranus ckBaxxuH. Cxema paOoThl Ta3nuTHONH CKBa)KUHEI.
[TpuHIMD AEHCTBUS KOMIIPECCOPHON U OECKOMIIPECCOPHOM CKBaXXMHbI. O00PYA0BaHUE YCThsI U MOA3EMHOE
o0opynoBaHue CKBaXXUHBL. ["a3opacnpenenurensHbie Oatapen. Y cTpoicTBO U HazHaueHue. OO0ciry>)KnuBaHue
I'Pb u npaBuna 6e30MacHOCTH IPU UX 0OCTY>KUBAHUU.

DKkcrryaTanus HE(PTSHBIX CKBaKUH IITAHTOBBIMU TITyOMHHBIMH ycTaHOBKamu. Cxema m pabota
LITAHIOBOM HACOCHOM yCTaHOBKHU. IIpon3BOIUTENBHOCTh TTIyOMHHBIX HacocoB. LlITaHroBble riyOuHHBIE
Hacochbl. HeBcTaBHBIE (TpyOHbBIE) HACOCHI: HACOCHI JIBYXKJIallaHHbIE M TPEXKJIallaHHbIE, BCTABHBIE HACOCHI.
Jletanu HacOCOB: BTYJIOUHbIE LIMIMHJPSI, IITYHXEPBl, KIanaHsl. [ pynmnsl MOCaAKH TUTyHXKepa B IINHAPE
Hacoca. HacocHble mtanru. XapakrepucTuka mradr U My¢gTt. O60py10BaHUE YCThsI HACOCHBIX CKBAXKHH.
Tpoiinuku-canpHuku. CanbHUKOBBIM mmTOK. IlonBecka HacocHbIXx mTaHr. CTaHKM — KayalKy,
KoHCTpyKTHBHBIE OCOOCHHOCTH PEIYKTOPHBIX CTAaHKOB-Ka4yaJlOK. JIBHTATEeNMW Ui MPUBOJOB CTAHKOB-
kayasok. CTaHOK-KayaJlka ¢ KOMOMHUPOBAHHBIM YPaBHOBEIIMBAHUEM.

OKcIlyaTanys CKBaXKUH € IOMOIIBIO0 YCTaHOBOK AJIEKTPOLIEHTPOOEKHBIX HacocoB. LleHTpoOexkHbIe
NorpykHble Hacochl. IIpuHIMN AEWCTBUS M XapaKTEPUCTHUKU YCTAHOBOK ILEHTPOOEKHBIX MOTPY>KHBIX
HACOCOB: IPOU3BOUTENIBHOCTb, HAIIOP, MAaKCUMAJIbHBII IMaMeTp HacOCHOTo arperata. CxeMa yCTaHOBKU
MOTPY)KHOTO  IIEHTPOOEXKHOro  Hacoca.  XapaKTepUCTHKa  TOTPYKHBIX  3JIEKTPOJABHUIraTeNeH.
ABToTpaHchopMaTopsl U TpaHCPOPMATOPHI. XapaKTEPUCTUKHU KaOeseu.

[TpuHnMnuanbHas cxema cOopa, TPaHCIOPTA U MOATOTOBKM He(TH U rasa.

[IpombicnioBele  TpyOOmpoBOABI.  3aABMKKH. THIBI 3aJBUKEK M HUX YCTPOWCTBO Ha
He(Tera3onpoBoaax, cenaparopax M APYruxX cocylax M ammnapaTax. HasHaueHue mpenoXpaHUTENbHBIX
ycrpoicTB. [IpenoxpanuTensHble KIanaHbl ISl OTKIIFOYSHHS CKBaXXHHBI ITPH TIPOPHIBE TPYyOOIIPOBOIA WITH
paspyieHun GoHTaHHOU apMaTypbl. PerysisTopsl 1aBieHus.

ABTOMAaTH3aIMA U TEIEMEXaHU3AIUS MPOIIECCOB T00BIUM HEe()TH U Ta3a.

Tema 3.1.4. PeMOHT CKBAaKHUH

OcHoBaHWMe JIJIs TPOU3BOJICTBA PEMOHTA CKBaKHH TI0 PE3YJIbTaTaM MPOMBICIIOBBIX HCCIICIOBAHUH.
[TonsiTHE O TEKYIIEM, KATUTAILHOM, TJIAHOBO-TIPEAYIPEIUTETHHOM U BHETUIAHOBOM PEMOHTAX HE(DTSIHBIX
1 T'a30BbIX CKBAXXWH, MC)KPEMOHTHOM IIEPUOIC.

HCJ'II/I " 3aJ1a41 TCKYIICTO U KalTUTAJIbHOT'O PCMOHTOB CKBAXXWH.

[IpaBuna BefeHUsT pEMOHTHBIX pabOT Ha CKBaKUHAX. PykoBomsiimumii mokymeHT (PJI).

Ioa3eMHbI PEMOHT.

[TonroroBka CKBaXMH K MOJA3eMHOMY peMOHTy. CocTaB M opraHu3anus paboT MO MOJITOTOBKE
CKBRXMH K NOJ3€MHOMY pEeMOHTY. OTKJIIOYEHHE M 3aJaBIuBaHHE (DOHTAHHBIX, KOMIIPECCOPHBIX H
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HAcOCHBIX craHIuil. Pa30opka QoHTaHHO-KOMIpEcCOpHO#l apMmaTypbl. Pa30opka cTaHka-Kadalkd H
YCThEBOW apMaTypbl IITyOMHHO-HACOCHON CKBAaYKUHBI.

[TonroToBKa K pPEMOHTY CKB@XWH, OKCIUTyaTHPYEMBIX MOTPYKHBIMH LEHTPOOEKHBIMH
3JIEKTPOHACOCAMU.

OuncTKa MEXaHU3MOB TaJIEBO CUCTEMBI.

Cnycko-nnogbeMHble onepanuu. Jlomycky 1 yMeHbIlIEHHE TTOJIBECKH MOABEMHBIX TPYO (DOHTaHHBIX
U KOMIIPECCOPHBIX CKBaXHH. [lombeM M cmyck Tpy0 NIpu MOI3EMHOM pEMOHTE (POHTAHHBIX U
KOMITPECCOPHBIX CKBaXUH. MeponpusATHs 10 MPeIyNpekISHUI0 BBIOPOCOB U OTKPHITOTO (POHTAHUPOBAHUS
CKBAYKUH.

Cryck v moJibeéM HacOCHbIX MTaHT. CIycK U MObeM HacOCHbIX TpyO. Iloabem TpyO ¢ KUIKOCTHIO.

JluxBumanusi oOpbIBa WIM OTBOPOTA HACOCHBIX INTAHT. JIMKBHUAALMs 3aKIMHMBAHUS IUTyHXepa.
OTBOPOT WITAHT KPYTOBBIM KIIFOYOM.

Crryck ¥ oybeM HOTPY>KHBIX 3JEKTPOLIEHTPOOESKHBIX HACOCOB.

C6opxka u pa3dopka O1H Ha ycTbe CKBaXKHUHBI.

Crnyck u nobeM ruApONOPIIHEBbIX HACOCOB.

CMeHa M MeJNKUMH DPEMOHT CKBAKMHHBIX HacocoB. lIpoBepka, uMcTka M 3aMEHa 3aIMTHBIX
MPUCIIOCOOTICHUI HACOCOB.

3aKIIOYUTEIbHbIE  PA0OTBl 1O MOJ3EMHOMY DPEMOHTY (DOHTaHHbBIX, KOMIPECCOPHBIX H
TITyOMHOHACOCHBIX CKBAYKUH.

[TpombiBKa 1 uKcTKa napaduHO-TUAPATHRIX MPoOoK. HazHaueHne u crnocoObl MPOMBIBKH MTPOOOK.
Br160op npombiBouHON *kuakocTu. [lonaroroBka ckBakuH K mpomsbiBke. lIpsmas mpomsiBka. OOparHas
npoMbIBKa. [IpomMbiBKa MpoOOK B MOTIOMIAONINX TIacTax.

[TonroroBka CKBa)XKMHBI K YUCTKE IecuyaHOl mpoOku. UYucTka mpoOOK pa3iIuyHBIMU METOJAMHU.
Creun(puyHOCTh YMCTKH MECYaHbIX MPOOOK B TITyOOKUX U CBEPXTIIYOOKHUX CKBAaXKMHAX.

JenapaduHu3anys HacOCHO-KOMIpeccOopHbIX TpyO. IIporpeB CKBaXMHBI € IOMOIIbIO
NEepeABIKHBIX YCTaHOBOK. Jlemapaduuuzanus TpyO, H3BIEUEHHBIX M3 CKBaXuWH. OcoOeHHOCTH
MIPOU3BOJICTBA PAOOT B INIYOOKUX M TOPU3OHTAIBHBIX CKBAKUHAX.

KanurajabHblil pEMOHT.

Ha3nauenue u BHUJBI KaIUTAJIbHOTO PEMOHTA CKBaKWH. JIOBUIIbHBIE, W30JSLUOHHBIE PAOOTHI.
Bo3Bpar cKkBa)KMH Ha BBIIIENEKAINIME WIM HIDKEISKALUIME TOPU3OHTHI. YCTpPAaHEHUE MOBPEKICHUM
SKCILTYTAI[MOHHBIX KOJIOHH. MI3MeHeHne KOHCTPYKIIMH CKBa)KHH.

[Inan kanmuTanbHOrO peMOHTa CKBaXMHBI. OOcienoBaHME CKBaKMHBL. MeToabl 00cieoBaHus.
O6cnenoBanue neyatssmu. OOcCIe10BaHNE KOJIOHHBI C TPaMOOBKOH (UIBTpA.

JloBunbHble paboThl. MHCTpYMEHT [Js JIOBIM HAaCOCHO-KOMIPECCOPHBIX TpyO (HapyXKHbIE
TpyOOJIOBKH, BHYTPEHHHUE TPYOOJOBKH, KOJIOKOJIA, JIOBUIbHBIE METUUKH).

N3Bneuenue tpy0O. [IpumeHeHne ruipaBiuyeckix J0MKpaToB. M3BneueHne npuxBaueHHbIX TPYO.

W3Brieyenne TpyO CMTHIX WU CIIOMaHHBIX B pe3yJIbTaTe MaJeHus.

WHCTpyMEHT Ul JIOBIM HACOCHBIX INTAHI (IITAHTOBBIE JIOBUTENH, IUTAHIOBHIE IUIMIICHI,
JIOBUJIbHBIE KJIallaHbl, KOMOMHHPOBaHHbBIE JIOBUTENH). MI3BIIeUeHNne U3 CKBaXKMHBI HACOCHBIX ILITAHT.

JloBnss M W3BIEYEHUE W3 CKBAXKUHBI OTACIBHBIX INpeAMETOB. IIprMeHeHHE BWIOK, MayKoB,
MarHuTHBIX (pe3epoB U Ap. HHCTPYMEHTA.

M3BneueHne n3 CKBaXXMHbI CTAIBHOTO KaHaTa U KapOTaKHOTO KabeJs.

N3onsronnsie paboThl. HazHaueHne u BUABI U30JSLUOHHBIX paboT. [leneHne Boa: Ha BEpXHUE,
HIKHHE, KOHTYPHBIE, [IOJJOLLIBEHHBIE, TPOMEXYTOUHBIE U TEKTOHUYECKHUE.

O6opynoBaHue M MPUCIIOCOONIEHUS, TPUMEHseMble MpH IleMeHTHpoBaHUU. LleMeHTHpoBOUHAs
apMmatypa. 3anuBouHblie TpyObl. [Takepsl. LleMeHTHUPOBOUHBIE KETOHKH.

Marepuanbl, npuMeHsieMble Ui LEMEHTHPOBAaHUS: IIEMEHT, OCHTOHUTOBAs TIJIMHA, CYIb(pUT-
ciMpToBasi 6apna u ap.

Bri6op cmocoba 1eMEHTHpOBAaHHWS M TOATOTOBKM K mpoBeneHuto pabor. Ilepdopuposanue
9KCIITyaTallMOHHOMN KOJIOHHBI AJIs IPOAABIMBAHUS IPOMEKYTOUHBIX BELIECTB 3a KOJIOHHY.

Ocy1iecTBieHHe Ipolecca HEMEHTHPOBAHUS Pa3IUYHBIMU cTIoco0aMu (Uepe3 OTBepCTust GUiIbTpa,
yepe3 creualibHble OTBEPCTHUS 0€3 MPUMEHEHH NaKepa U ¢ IPUMEHEHUEM I1aKepa).
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YcraHoBKa IIEMEHTHBIX MOCTOB M UCIIBITAHUE UX HA TEPMETUYHOCTbD.

HapaiyBanue 1eMEHTHOI0 KOJIbIIA 3a IKCIUTYaTallMOHHON KOJIOHHOM.

M3onmsnusi MOCTPOEHHOM BOABI HpU TMOMOIIM HedTerneMeHTHOoro pactBopa. [IpuMeneHue
CHHTETHYECKOM CMOJIBI.

YcraHoBKa UCKYCCTBEHHBIX MPOOOK B CKBAXKUHAX.

H3onsanusa mogomBeHHON BOIEI.

N30ty npuToKa KOHTYPHOM BOJBI.

HcnpiTanue sKCrutyaTallioOHHON KOJIOHHBI HA TEPMETUYHOCTb.

HcnipaBnenue 5KCIUTyaTallMOHHBIX KOJIOHH. [IpUYMHBI CMSITHS SKCIUTyaTallMOHHOW KOJIOHHBI U
CIOCOOBI YCTpaHEHUS CMSTHS.

NHcTpyMeHT, NMpUMEHSIeMbIA JUIsl YCTpaHEHUsI CMSATUM: HEpa3beMHBIC OMPABKU, OMPABOYHBIE
JI0JIOTA, POJIMKOBBIEC OIPABKH.

®dpe3epoBaHUE IKCIUTYATAIMOHHBIX KOJIOHH MPU UCIPABIICHUH CUIIBHBIX CMSTHH U CJIOMOB KOJIOHH.
Tunsl Gppesepos. Pexxum dpesepoBanus. 3aMmeHa TOBPEKICHHON YacTH KOJIOHHBI. McnipaBieHue oOpe3oB,
MEePEKPHITHE Ie(hEKTOB IKCIUTYAaTAI[HIOHHON KOJIOHHBI ITYTEM CITYCKa JOMOJHUTEIHPHON KOJIOHHBI.

BoccraHoBieHne CKBaXMH MyTEM M3MEHEHMsS WX KOHCTPYKUMHU. Bo3BpaT CkBaXuHBI Ha
BBIIIEJICKAINE TOPU3OHTHI.

Crnyck JIONONHUTENbHON KOJOHHBI. IlpuuuHBL, BBI3BIBAIONIME HEOOXOIHMMOCTH CIyCKa
JIOTIOJTHUTEILHON KOJIOHHBI. JIOTTOJTHUTENIbHAS KOJIOHHA BUCSYETO THIIA.

Pabora mo mepeBo/ly CKBaKMHBI Ha IJIACT, HAXOMALIUICS HIDKE OaliMaka SKCIUTyaTallMOHHOMN
KOJIOHHEI.

3a0ypuBaHue U MPOBOJKA BTOPOTO CTBOJIA CKBaKUHBI. [IpHUMHBI, BBI3bIBAIOIINE HEOOXOIUMOCTD
3a0ypuBaHUs BTOPOTO CTBOJIA.

[Ipope3ka OKHa B 3KCIUTyaTallMOHHOM KOJOHHE. bypeHue BTOporo crBoja CkBakHHbIL. CIyck
KOJIOHHBI BO BTOPOM CTBOJI M €€ IIEMEHTHPOBAHHUE.

Tema 3.1.5. MeToabl nHTeHcHpUKALUM 100bIYM HedTH Bo3/AeiicTBMEM HAa NMPOHULIAEMOCTH
NPOAYKTUBHBIX IJIACTOB.

[TonsiTHE O NPOHMLAEMOCTH MPOMYKTHUBHBIX IUIACTOB. 3aBHCHUMOCTBH ITPOU3BOJUTEIIBHOCTH
HEe(TAHBIX U Ta30BbIX CKBAXKMH U IMOTJIOLIAIOIIEH CIOCOOHOCTH HAarHETaTeNIbHbIX CKBaXMH OT
IIPOHUIIAEMOCTH TIOPOI.

OcHoBHas 1eNb BO3ACMCTBUS Ha NMpHU3a00NHYI0 30HY. YIIy4IIEHHE HCIOJb30BaHUS IUIACTOBOM
SHEpPIruu MyTeM (GUIbTPALIMOHHBIX CONPOTHUBICHUN ABMKEHHIO KUIKOCTH B MPHU3a00HHON 30HE CKBAXKHH.

I'pynnel METOOB BO3JICHCTBHS HA IJIACT:

L4 (bI/ISI/IKO-l“I/IIIpO,Z[I/IHaMI/I‘-ICCKI/IC2 00BIYHOE 3aBOJHCHHUEC, NHUKIHYCCKOC BOBﬂeﬁCTBHC u
MEPCMCHHBIC ITOTOKH, BBICOKHUC NABJICHUA HATrHETAHUA BOABI U I'PAAUCHTBI JaBJICHUSA,
L4 CI)I/ISI/IKO-XI/IMI/I‘IeCKI/IeZ 3aBOJHCHHUC C )1063131(0171 K BOJI€ IMMOBCPXHOCTHO-AaKTHBHBIX BCIICCTB

(ITAB), nonumepoB, npumeHeHue yriaekuciotel COz, ceproit kucnotel (H2SOs) m ap., 3aBogHEeHHE C
IIPUMEHEHUEM SMYJIbCHUI;

o Teriopu3nyeckue M TEPMOXHMMHUYECKHE: BBITECHEHHE HE(TH razom, ropsiuedl BOJOH,
IIEPErPETHIM I1apOM, BHYTPUIUIACTOBOE TOPEHUE — «CYX0€» U «BIIAXKHOEY;
. METOJIbl BBITECHEHUS HE(PTH CMEIIMBAIOIIMMUCA areHTaMH: Ta3 BBICOKOTO JaBJICHUS,

KHUJIKUE PAaCTBOPUTENH U OOOTAIICHHBIH Ta3.
MeTozb! yBeNWYeHHs TPOHUIIAEMOCTH NPU3a00MHOM 30HbBI:
o TOpIEINPOBAHMCE;
oOpaboTka npuzaboitHoi 301k 1acta (OI13);
KHCJIOTHast 00paboTKa;
THJIpONIECKOCTpYyHHas nepdopars;
BHOp0OOpaboTKa;
TEpMOOOpabOTKa;
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. BO3/ICMCTBHUE IEMUCTBUEM TOPOXOBBIX T'a30B;

. TUAPABIMYECKUI pa3pbIB I1J1aCTa;

. BBIPaBHHUBAaHKE MPO(UIISL IPUEMUCTOCTH HATHETATEIbHBIX CKBAXKHH.

CymHocTh rHIpoIecKocTpyiiHOl mnepdopanuu. IlpuMenenue ee A BCKpBITHS IUIACTOB,
paciupenus 3a00€B mepe] THAPABINYECKUM Pa3phIBOM IIIACTa U KHCIOTHON 00paOOTKOM CKBaKMHBI U
JPYTUX LIEJICH.

CyurHocTs MeTO/1a TUipaBiIndeckoro paspeia miacta (I'PII) 3aBucumocTh gaBieHUs: pa3pbiBa OT
BEJIMYMHBI M XapakTepa pACIpeleeHUs] TOPHOTO JABJICHHS, HNPOYHOCTH U YIPYTHX CBOMCTB IOPOJ,
CBOWMCTB JKHUIKOCTH paspbiBa, TexHonoruwm mnposeneHus [PII u npyrux dakropoB. OcobeHHOCTH
MaccupoBanHoro ['PII.

OO0mue mpaBuia 0E30MACHOCTH MPH TPOBEICHUHM TEXHOJOTHMYECKUX METOJIOB BO3JICHCTBUS HA
pu3a00iHY0 30HY.

Tema 3.1.6. 'mapaBiuveckuii pa3pbiB IJiacta

['mapaBiarueckuil pa3pbIB 1macta, ero 3PPeKTUBHOCTb.

['opHoe naBieHWe, MPOYHOCTHBIE cBoOWcTBa mopon. Ilmactuueckas aedopmarnusi MalIOMPOYHBIX
nopoJ. JlaBieHue paspeiBa nopoJl. Pacumpenue cylecTByOIMX TPEIIUH U 00pa30BaHNe HOBBIX TPEILUH
B riacte npu ['PII.

OOpazoBaHue TpelMH B IUIACTAaX, CJIOKEHHBIX IUIOTHBIMH H3BECTHSKAMH, JOJIOMHTaMH,
CLEMEHTHPOBAaHHBIMU [IECYAHUKAMH.

IleneBoe HaszHauenue ['PII: yBenunuenue pebura HEPTH, YyBEIMUEHHE MPUEMHUCTOCTH
HarHeTaTeNbHbIX CKBAKUH, U30JIALMS [IOJOIIBEHHBIX BOJ.

3aBUCHUMOCTb TEMIIa HapaluBaHus 3a00iHoro nasnenus npu I'PIT o 00beMHOM CKOPOCTH 3aKauK1
KHUJKOCTH Pa3pblBa, €€ BI3KOCTH U MTPOHUIIAEMOCTH ITOPOI.

3akayuka )KMJIKOCTU-TIECKOHOCUTEIIA. 3aKauKa IIPOJaBOYHOM KUIAKOCTH JUIsl 3aII0JIHEHUS CO3JaHHBIX
TPEUIUH KPYIMHO3EPHUCTHIM ITECKOM.

[Tonsitue o cenextuBHbIX I PII. MHOrOKpaTHBIN HarpaBieHHbIH (mouHTepBaibHbI) ['PII.

Paboune xunkoctm mia I'PII m oOmme tpebGoBaHus Kk HMM. Bs3kocTe, QuIbTpyeMocTb M
yIepKHUBAKOIasi CHOCOOHOCTB XKHUAKOCTH. TpedoBaHus, MpeaAbsABIsIeMbIE K XKHJIKOCTH pa3pbIBa U )KUKOCTH
— IECKOHOCHUTEIIIO.

TpeboBaHus1, NpeabsBIseMbIe K TPOJABOYHON )KUIKOCTH.

3aBUCHUMOCTh 00bEMa 3aKauyMBAaE€MOW >KMJIKOCTU U JIaBJICHUS 3aKaYKH OT BA3KOCTH YKMJIKOCTH.
CriocoObl TOBBIMIEHUS] BA3KOCTH M YMEHBIIEHUS (DUIBTPYEMOCTH >XMIKOCTEH, NPUMEHSEMbIX IpH
TUAPOpPa3phIBE.

Br16op xxuaxoctu st kaxxaoi us onepauuii I'PIT (oOpa3oBanue Tpenys, ojiaya necka B TpyOsl 1
MIPOJIaBIMBAHKE €r0 B TPELIUHBI).

Ceipas nerazupoBanHas HepTb. HedremazyTHbie cMecu. OMyIbCHU.

Bona. Boansie pacTBopbI cynbpuTcIupTOBON 0apabl. BogaHble pacTBOPHI COMSTHONW KHCIIOTHI.

ITecok, nucnonb3yemsrii npu I'PI1. KonnuecTBo 1 koHIIEHTpaus necka.

3aBUCUMOCTh KOJIMYECTBA 3aKaYMBA€MOI'O IIECKa OT COCTaBa IOPOJ B ILIACTE. 3aBHCHUMOCTH
KOHIIGHTPALIMHU TIeCKa B KHJIKOCTH - IECKOHOCUTENE OT (PUIBTPYEMOCTH U yJASPKHUBAIOIIEH ClIOCOOHOCTH
KUIKOCTH.

CniocoOsI ipuroToBIeHus pabouux xuakocrent ams ['PII.

IToaroroBka ckBaxkunsbl K ['PIT u ocymecTBienune mporecca:

IPOBEPKA COCTOSHUS M OUYMCTKA 320051 CKBa)KUHBI;

CIyck nakepa c sikopeM Ha kosioHHe HKT 6e3 nmocaku ero, BbIOOp MecTa yCTaHOBKH IaKepa;
IIPOMBIBKA CKBAYKUHBI;

IIOCaJIKa U OIPECCOBKA MaKepa;

IIPOM3BOJICTBO THAPONECKOCTPYHHOM nepdoparum;

0CBOOOKICHHE U BTOPUYHAs YCTAaHOBKA MaKepa;
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o 3aKayka B CKBOXUHY HePTH (pu 00paboTke HEPTAHOM CKBaXKMHBI) U OIIPECCOBKA MAKePa;

. BEIOOp oOopymoBanus mnst I'PII Ha maBnenme mo 70 MIla (700 kr/cm? ). PaccranoBka
HACOCHBIX arperaTtoB U JAPyroro 000pya0BaHMUs;

o TEXHOJIOTUYECKasi cCXeMa 0OBSI3KH, TPEOOBAHMS MTPEIbSBIIIEMbIC K HEH;

o MOHTQ)X HarHeTaTeJbHBIX JIMHUNA BBICOKOTO JIABJICHUS, BCACHIBAIOIIMX M HAarHETaTEIbHBIX
JMHUNA HU3KOTO JaBJICHUS;

o YCTaHOBKA KOHTPOJIbHO-U3MEPUTENbHBIX TPUOOPOB;

o OIPECCOBKA CUCTEMbI HATIOPHBIX TPYOOIIPOBOIOB;

) npousBoacTBo ['PII;

o 3aKayka JKUAKOCTH paspbiBa. OmpeneneHue MOTIOTUTEIBHON CHOCOOHOCTH W JaBIICHHS
MIOTJIOIIEHUS; 3aKaUKa KHUJIKOCTH HECKOJIBKUMHM arperaTaMu, 00beM M TeMI 3aKauKH;

o 3aKaykKa KUAKOCTHU C TIECKOM;
3aKayka MPOoJJaBOYHOM KUKOCTH;
3aKJIIOUUTENbHBIE Pa0O0ThI, FTePMETU3ALINS YCThS CKBAKUHBI, IEMOHTaXX TPYOOIIPOBOJIOB;
CPBIB U M3BJIICUCHUE TTAKepa C IKOPEM;
CIyCK TPYO M MPOMBIBKA CKBaKHHBI.
[TpaBuia 6e30MacHOCTH MPH MPOBEACHUH ONEPALMH IO THIPOPA3PHIBY.

Tema 3.1.7. 'uaponeckocTpyiiHasi neppopanusi CKBaKuH

[Tpumenenne runponeckoctpyiinoi nepdoparuu(I'TIIT) mis BeckpeiThs Kak OZHOPOAHBIX. Tak u
HEOJHOPOAHBIX IO NMPOHUIAEMOCTH KOJUIEKTOPOB Ul OOpa30BaHMs TPEUIMH B 3a/JlaHHOM HHTEpBaje
miacTa. A Takke JUIs Cpe3aHus TpyO B CKBa)XKMHE NP IIPOBEIEHUN PEMOHTHBIX paboT. Pacmmpenue 3a6oes
nepes rupaBIndecKUM pa3pbhlBOM IIJ1acTa U KUCIOTHOW 00pabOTKOM CKBayKUHBI, IpyTHe LIETH.

Bapuants! I'TIIT:

e ToueyHas (TMpH HEMOIBUKHOM Ttepdoparope);

e riesieBast (MpH JBMXKEHUU NEepPOPALMOHHOTO YCTPONUCTBA).

Onpenenenne npodwis u miotHoctu [TIIT B 3aBUCHMMOCTH OT TIe€0JI0TO-3KCIITyaTallMOHHON
XapaKTEPUCTUKH KOJIIEKTOPOB.

Ob6opynoBanue u Marepuaisl, npuMmensemsie npu ['TII ckBaxkuH:

o neppopaTopsl;

HKT;

HACOCHBIE arperarsl; IECKOCMECHUTEH;
€MKOCTH JUIsl )KUJIKOCTH;

CaJIBHUKOBAsI KaTyIIKa WA IPEBEHTOD;
KUJKOCTb-HOCUTEIIb;

KBapLEBBIN IECOK.

YCTpOUCTBO U IPUHLIUIL JECHCTBUSA TUAPOIIECKOCTPYUHBIX alllapaTos.

[Tepdoparopsr: kymynstuBabie KoprycHble (ITK u I[TKHT) u nentounsie.

[ToarotoBka ckBaxkuH k nepoparuu. Crnyck nepdoparopa. 3aMep ATUHBI CIYCKAEMOW KOJOHHBI
Tpy06. MoHTax ycTheBoil apmarypbl. OOBs3Ka yCThEBOW apMaTyphl ¢ OOOpYJOBaHMEM JUIsl 3aKauKd
paboueii xxuakocti. OnpeccoBka 0OBS3KH.

Kunkocts u necok, npumensiemsie npu ['TII. [IpoOnas mpokauka *kuaKocTu B ckBaxxuny. [lonaya
IIecKa B )KMIKOCTb. TeMmi 1 BpeMs 3akauku. [IpogaBirBaHue KUIKOCTHU - TIECKOHACUTES.

VYcranoska nepdoparopa B onpezeneHHOM HHTepBaiie. [[puMenenne o6paTHOM MPOMBIBKH.

[TpaBuna 6e3omacHocTH mpu npoBeaeHuu oneparuu [T

Tema 3.1.8. KucsorHas 06padoTka NpoAyKTHBHBIX IJIACTOB
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CyIIHOCTh KHUCIOTHOW 00paOOTKM CKBakMH. Ha3HaueHuWe KUCIOTHOW OOpabOTKH CKBaXKHH.
[ToarotoBka ckBakuHbI K 00paboTke kucinotoi. OOopymoBaHuEe, MNPUMEHSEMOE IMpPU KHUCIOTHOMN
obpaboTke.

Omnpenenenre KOHIEHTPAIMU U 00beMa pacTBOpa COJITHON KUCIIOTHI B 3aBUCUMOCTH OT T'€0JIOTO-
IKCILTYyaTAIMOHHON XapaKTePUCTUKU CKBAKUHBI.

HNHrubutopsl KOppO3UH, TOBEPXHOCTHO-AaKTUBHBIC BEIIECTBA, CTAOMIN3ATOPbI, IPUMEHSIEMbIE TTPU
KHCIIOTHOHM 00paboTke 3a00s1.

[TeHOKHUCIIOTHAS U TEPMOKHUCIOTHAsA 00pabOTKa CKBAYKUH.

[TpuroroBneHne KUCIOTHBIX PacTBOPOB. [IpUrOTOBNICHHE KUCIOTHOTO PACTBOPA HEMOCPEACTBEHHO
Y CKBaXUHBI.

ArperaTbl ¥ YCTAaHOBKH JIJIs1 KHCIIOTHOW 00paOOTKM CKBaXKHH.

Kucnotusie mepauku. LlenTpoOexHbIe KHUCIOTOYOPHBIE HACOCHI.

[ToaroToBKa CKBasKUHBI JJIsl 00paOOTKH KHCIOTOH.

OuncTka CTEHOK OJKcIlyaTaiiuoHHON kojoHHBI W HKT 0T mpoaykToB KOppo3uu, MyTeM
MIPUMECHCHHS «KUCJIIOTHBIX BAaHH» ¥ O0OPAaTHOM MPOMBIBKH CKBAKHHEI.

Coznanue HUPKYJISIUU KUAKOCTU IMyTeM 3aKaukKHi B CKBRXXHHY He()TH U BOJIbI. 3aKauka pacTBOpa
COJISTHOHM KUCIIOTHI. Bpemsi, HeoOXoaumMoe JUTsi pearupoBaHusi KUCIOTHI ¢ TOpooid. OCOOEHHOCTH 3aKauKH
B CKBaXXHHBI, SKCILTyaTUPYIOLIUE 3aJIe)KH C HU3KUM IUIACTOBBIM J1aBlieHueM. HarneraTenbHble U ra30BbIe
CKBQKUHBI.

Crynenuarasi 00paboTKa COMSTHON KUCIOTOM MPOTyKTUBHBIX MJIACTOB OOJBIION MOIITHOCTH.

TpancopTupoBaHue KUCIOTH. Mepbl 0€301macHOCTH.

Tema 3.1.9. Padoune :KuaKOCTH AJI51 THAPABJINYECKOI0 pa3pbiBa IJIacTa

OO6mue TpeboBaHMS, MpenbsABISEMblE K KUAKOCTAM JUId THAPOpPA3phbiBa, KHUAKOCTAM -
IIECKOHOCHUTESIM U ITPOJaBOYHBIM KUAKOCTSM.
[TpuroroBnenue pabovnX KUIKOCTEHN I TUAPOPA3phIBa MJIACTA.
Knpgxoctn Ha BOIHOHN OCHOBE:
BOJA;
Boja ¢ nodasienueM [1AB moromero Tuna (OI1-7, OII-10, cynbdanon u ap.);
BOJIHBIE pacTBOpHI cynbdurcnuproBoii 6apas! (CCH);
BOJHBIE PACTBOPBI COISIHON KHCIIOTHI;
3arylieHHas CojsiHasi KUCJIOTa;
TUJIpOGUIBHBIE AIMYJIbCUY;
KEpOCHHOBAs AIMYJIbCHS;
HelTpann3oBaHHbI yepHblid KOHTAaKT (HUK).
JKuakocty Ha yriieBOAOPOJHON OCHOBE:

o ChIpas Jera3upoBaHHas HEPTh.

[lenn 3aKaukH B IUIACT MOAOTPETOi HeTH:

J IUIS TIPeIOTBPAIIECHUS] 3aKYMOPKH IOPOBOTO MPOCTPAaHCTBA 00pabaThIBaeMOro IiacTa
napa¢uHOM, TOOBIBABIIMM Ha JHEBHOW TIOBEPXHOCTH M TPUMEHEHHBIM KaK  PacTBOPUTEIH
cynb(onoHaTpueBsix conelt (CHC);

J 17151 GoJIee JIETKOTo pa3pyLIeHus BOJOHE(TSIHON SMYIIBCHH, 3aKYIOPHUBAIOIIEH MOPHI OPOJ;

J IUIs1 60JIee TIOTHOTO U OBICTPOTO CMaYMBAHHMSI TOPOJIBI M BBITECHEHUS BOJIBI U3 €€ TIOpP.

Hedremaszyruble u apyrue cmecu, ruapo@oOHbIe 3MYyNbcHH, TUAPOo(GOOHbIE BOAOHE(DTAHBIE
AMYIBCUH, TUAPOPOOHBIE KHCTOTOHEDTIHBIC YMYIBCUH.

JKunkocTr ¢ HCTIOIB30BAaHUEM COJISTHOM KHUCJIOTHI MU MarHusi Wi HEKOTOPBIX ero cruiaBoB (MJI-1,
MA-1 u 1.11.).

ITecox myst runmpopaspeiBa miacta. OCHOBHBIC TPEOOBAaHMS, COCTAB.

CrocoObl MPUTOTOBIIEHUST PA0OUUX KUIKOCTEH.
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O0beM KHCIOTHOTO PacTBOpa Ui THUIPOPa3pbiBa, 00BEM IMOCIEAYIOMICH 3aKauKh KHUCIOTHOTO
pactBopa B miact. CKOPOCTh 3aKauky KUCIOTHOTO pacTBOpPA B TIACT.

[TprOopbI KOHTPOJIS TIPU PUTOTOBICHUN PACTBOPOB: aPEOMETP, CTCKIISTHHBIC HATUBHBIC U MEPHBIC
KOJIOBI, OIOPETKU, (QUITBTPHI.

TpeboBanus 6€30mMacHOCTH MPH padoTe C KUAKOCTAMHE IS THIPABINYECKOTO pa3phliBa IUIaCTa:

o THJIPOUCIIBITAHUE TIOCIIC OOBSI3KH NIEPEABIKHONW HACOCHON YCTaHOBKHU M YCThSI CKBAKWHBI
HarHeTaTeJIbHOTO TPYOOIIPOBOJA HA IMOJIYTOPOKPATHOE MAABICHHE OT OXKMAAEMOT0 MaKCHMAalbHOTO (C
oopMIIECHUEM aKTa);

o yCTaHOBKA BCEX €MKOCTEH ISl KUCJIOTHI M LIEJIOYN Ha PACCTOSHUM HEe MeHee 50 M OT yCTbi
CKBAKMHBI (MEX]ly EMKOCTSMU PacCTOSTHUE HE MeHee 1 M);

o COCJIMHEHUE aBTOIMCTEPHBI C €MKOCTBHIO C IOMOIIbI0 TMOKMX IUIAHTOB Yepe3 CIUBHOU
naTpyOOK ¢ 3aJIBUKKOH, YCTAHOBJICHHON B HHXKHEW YaCTH IUCTEPHBL;

o MIPOU3BOJICTBO PabOT B CBETIIOC BPEMs CYTOK ITPH CKOPOCTH BeTpa He Oosee 12 m/c;

o o0ecrieyeHre Mpu KUCIOTHOW 00paboTKe pabOTHUKOB OpHUTaibl 3aIIUTHBIMH CPEICTBAMHU.

Tema 3.1.10. OOopynoBanme, cpeacrBa KHUII um A, HMHCTPpyMEHT M NPHCHOCO0JIEHHUS,
NpUMeHsieMble Ui T'HAPAaBJIAMYECKOr0 pa3pbiBa IJIACTA M THAPONECKOCTPYiiHOH mepdopanun
CKBaKUH

Ha3nauenue, oCHOBHbIE XapaKTEPUCTUKU U MPUHLMI AEHCTBUS HACOCHBIX arperatoB. OCHOBHbIE
C60p0quIe CAWHHNIBI, UX KOHCTPYKIUA

Hasnadyenue, OCHOBHBIE XapaKTEPUCTHKH, HMPUHLUI JIEHCTBUS, COOPOUYHBIE €IUHHUIBI YCTHEBOM
apMarypbl, TpeOOBaHUS K KOHCTPYKIIUH.

Ha3nayeHnue, OCHOBHBIE XapaKTEPHCTHKH, NPUHIMI JACHCTBUS, COOpPOYHBIC E€IMHHIBI OJIOKa
MaHU (OB,

YCTpoHCTBO U OCHOBHBIE COOPOUHBIE EAMHUILIBL:

o MIPOMBIBOYHO - IPOJAABOYHOTO arperara;

o arperatoB HaCOCHBIX;

o LIEMEHTHO-CMECUTENbHBIX MAIINH;

o arperara JJisi IpUrOTOBJIEHHS LIEMEHTHOM CMECU U YCTaHOBKH IIEMEHTHBIX MOCTOB;

o LEMEHTOBO3a, IIECKOCMECUTEIIS;

o LIEMEHTUPOBOYHBIX arperaros;

o YCTaHOBKH LIEMEHTUPOBOYHOMN MEPEIBUKHON, LIEMEHTUPOBOYHBIX YCTAHOBOK C CHCTEMOM
aBTOMATUYECKOT'O YIIPABIICHUS;

. YCTaHOBOK JJIs1 KUCJIOTHOM 00pabOTKH CKBaXKMH;

o KHCJIOTOBO30B;

o aBTOLMCTEPH Ul TEXHOJOTMYECKHX  JKUAKOCTEH  TIpU  THUAPOpA3pblBE U

THJIPONIECKOCTPCTPYHHOM nepdopanuy;
HasznaueHue u ycTpoicTBO:
MOPLIHEBBIX U ITYHKEPHBIX HACOCOB;
MaKepOB C OMOPOH 1 6e3 onopsl Ha 3a00H;
SAKOpEeN THAPOMEXAHUYECKUX U IUIALLIECYHBIX;
nepdopaTopoB KyMYISITUBHBIX, KyMYJISTHBHBIX KOPITYCHBIX, IEHTOUHBIX;
BEPTJIIOTOB IIPOMBIBOYHBIX;
YCTaHOBOK IIE€PEIBUKHBIX MTAPOBBIX.

TpyObl BEICOKOTO /1aBJIEHUs C IAPHUPHBIMU COEIMHEHUSAMU. | MOKUe 1IJIaHTu.

[Tpubopsl a1 U3MepeHHus JaBlieHUs. YCTPOWCTBO W MPUHIMII JCHCTBUS MAaHOMETPOB. THIIBI
MaHOMETPOB: IOKAa3bIBAIOIINE, PETUCTPUPYIOLINE, TEXHUUYECKHE, KOHTPOJbHBIE, 00pa3imoBble. Cxembl
YCTAHOBKH ITOKA3bIBAIOIIUX U PETUCTPUPYIOMIUX MaHOMETPOB. [ yOuHHBIE MaHOMETpHI. BakyymeTpsl u
MaHOBaKyyMeTphl. ['enukcHble MaHOMeTphl. [Ipyx’HHHO-IOpIIHEBBIE MaHOMETpHL. JuddepennuanpHble
MaHOMETPBHI.
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[Tpubopsl ans W3MepeHHs  pacxona. YCTPOMCTBO M NPHUHLIMIT ACUCTBUS pacxojgomepa.
HuddepeHunanbHple U pOTALMOHHBIE pacxojoMepbl. Perucrpupyromue pacxogomepsl. CrnocoObl
MPUCOECTUHEHUST PACXOIOMEPOB K TPyOOIIpoBoiaM. Y CTPOWCTBO M MPHUHIUI JACHCTBUS THAPABINIECKOTO
perucTpupyroIero pacxogomepa tumna PT-2, cxema ycTaHOBKH.

[TpuOops! U1 U3MEpEHHsI TEMIIEPATYphl HA YCThE U 11O CTBOJIY CKBa)KUHBI. OCHOBHBIE KAaTErOPUU
JUIL U3MEpPEHUsl TEMIIEPATypbl II0 CTBOJIy CKBa)XMHBI: MaHOMETPUYECKHE, TEPMOMETPBI, *KUIKOCTHBIE
TEPMOMETPbI pacIIUpeHusi (PTYTHBIE UM CIUPTOBBIC). BUABI ITyOUHHBIX TEPMOMETPOB.

Bucko3umerpsl A1 U3MepeHUs BA3KOCTH pabounX KHUIAKOCTEH, YyCTPOMCTBO, IPUHLIUI JIEHCTBHUS.

Tema 3.1.11. 3amopuas apmarypa, CcOeIHHHUTEJIbHbIe YACTH TPYOONPOBOAOB U
NnpeIoXpaHuTeIbHbIE YCTPOHCTBA

3amopHas apMaTypa TpyOonpoBO0B. 3aIBUKKH, BEHTHIIN, KpaHbl. ApMaTypa BBICOKOT'O M HU3KOTO
IaBJeHUs. ApMarypa, puMeHseMast pU SKCIUTyaTall CKBAKUH U THAPABIMYECKOM Pa3phIBe IJIacTa.

Buapl, HazHaueHue M YCIIOBHUSA, ONPEICISAIONIME BHIOOP MPUMEHSEMOM apMarypbl. 3aropHas,
perynupylomasi, NpeJoXpaHUTeNbHAas apMaTypa, Ha3HAa4eHWe, MPUHIMI JCUCTBHSA, YCTPOWCTBO.
KoHcTpykuus muOepHbIX M KIMHOBBIX 33JBM)KEK, BEHTWJEH, MIapoBbIX KpaHoB. KoHcTpykuus
NPEIOXPAHUTEIBHBIX KIIAIIaHOB, 0OPaTHBIX MOBOPOTHBIX KJIAMIAHOB M PErYJIUPYIOLINX 3aCIOHOK.

BaI[BI/I)KKI/I C YIUIOTHUTCJIbHBIMU KOJIbLIAMHU.

Busbl u cepun 3a1BUKEK, pa3innius B KOHCTPYKIMH, MaTepUall H3TOTOBJICHUSI.

Tumsr IMPUBOAOB 3aABHKCK U 3aCJIOHOK: PYYHBIC, TUAPO- U SJICKTPOIIPHUBOAHBIC, TIHCBMATUYCCKHEC.

CoenunurenbHble 4acTH TpyOonpoBoaoB. CrocoObl coequHeHuss Tpyo. CoeqMHUTENbHBIE YacTH
(¢utuHTH): YrONBHUKH, TPOMHUKH, KPECTOBHHBI, HUIIIIEIH, COSTUHUTEIBHbIEC TaKH, OTBOABI, (priaHIIeBHIC
U pe3b00BbBIE COCANHECHHUSI.

[THeBMaTHYEeCKOE W THUIPABIMYECKOE UCHBITAaHUS TPyOONMPOBOJOB M apmaTypel. BenmnumHa
JaBJICHUS UCIIBITAHUSL.

I[paBuna nmposeaeHus onpeccoBKu. OcMOTp JIHMHUH TPyOOIIPOBOIA, HAXOSIIETOCS MO IaBICHHEM,
IIPU TPOBEJICHUH TEXHOJOTHUECKUX ONepaluii, BHIIBICHNE H YCTPAHEHUE BO3ZMOXKHBIX JA€(PEKTOB.

HpeI[OXpaHI/ITeHI)HBIG YCTpOI;'ICTBa. Prruaxaple u MPY>XXUHHBIC MPCAOXPAHUTCIIBHBIC KJIallaHbI,
IpeJoXpaHuTeIbHbIe Tuadparmbl. OOpaTHbBIC KIIANlaHbI.

Kpatkue cBesenus 0 3a0pHOI apMatype sl pa3IndHbIX CITOCOO0B SKCITyaTalluy CKBAKHH.

[TpucnocoOneHus A1 YCTAaHOBKU M CHATHS (POHTAaHHO-KOMIIPECCOPHOI apMaTyphl.

CrnecapHblil HHCTpYMEHT.

[TpaBuia 6e30macHOCTH MpH paboTe C 3aOPHON U MPETOXPAHUTENILHONW apMaTypoil.

Tema 3.1.12. Oxpana Tpyaa ¥ NPpOMbILILJICHHAs1 0€30MTACHOCTH

OcHosHble non0Jcenus  3aKOH00amenbcmea 00 oxpane mpyoa U RPOMbIULIEHHOU
oezonacnocmu.

3akoHonaTenbcTBO PD 06 oxpaHe Tpyda U MPOMBIIUIEHHONW 0€30IacHOCTH, O MPOTHBOIIOKAPHOM
0€30MacHOCTH, O 3allUTe HACeJIeHHs] U TEPPUTOPUN OT UYpEe3BBIYAMHBIX CHUTYyalMil MPUPOJHOTO U
TEXHOTEHHOTO  XxapakTepa. (OCHOBHBIE TPHUHIMUIIBI TOCYIapCTBEHHOW TOJUTHKH B  00OJacTH
MIPOU3BOJICTBEHHOH 0€301TacHOCTH.

[TpaBo paboTHUKA HA OXpaHy Tpyaa. OrpaHUYEHUS Ha TSOHKENbIEe PAa0OTH U PabOThI C BPETHBIMU H
OINIAaCHBIMH YCJIOBHAMU Tpyaa.

['ocymapcTBeHHOE yIpaBlIeHHE OXpaHOW TpyJa M HPOMBIINUICHHON Oe3omacHocThi0. Oprassl
yIpaBieHUs IPOU3BOJICTBEHHONM 0€30MaCHOCThIO Ha MPEANPUITUIX U B UX 00beauHeHUsIX. O0A3aHHOCTH
pabotonarens mo 0OECHEeYeHHMIO IMPOU3BOACTBEHHON Oe3zomacHocTH Ha mnpeanpustuu. OOs3aHHOCTH
paboOTHHKA TIO COOIIOJICHUIO TPOM3BOJCTBEHHON Oe30macHOCTH Ha mnpeanpustud. CooTBETCTBHE
MIPOU3BO/ICTBEHHBIX OOBEKTOB U CPEICTB IMPOU3BOICTBA TPEOOBAHHIM MTPOU3BOACTBEHHON OE€30MaCHOCTH.
OOyueHrne W WHCTPYKTHPOBAaHHE DPAOOTHUKOB IO O€30MacHOCTH Tpyda. MEIUIIMHCKHE OCMOTPBHI.
Obecneuenne 6€30MaCHOCTH PaOOTHUKOB MPU MPOU3BOJCTBE M MPUMEHEHUHU BPEAHbIX BemiecTB. DoH/bI
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oxpaHsbl TpyAa. OTBETCTBEHHOCTh pab0TOAATENS 32 BpE, IPUUMHEHHBIH 370pOBBI0 paO0THHKA BCIIEICTBHUE
HECUaCTHOTO cJlyyas Ha IIPOM3BOJACTBE WM HpodeccuoHanabHOro 3adosneBanus. IIpenocraBieHue
pabOTHHKAaM JIOTIOJHUTEIBHBIX KOMIICHCAIIMM U JIBTOT 3a TsDKENble paboThl M paboOThl C BPEIHBIMHU HITH
OIAaCHBIMH YCIIOBHSIMU TpPY/a.

Hamzop m KOHTpoib COOMIONEHMS 3aKOHOAATENbCTBA 00 OXpaHE TpyJda M IPOMBIIIICHHON
6e3onacHoctu. DyHkuuun U mnpaBa PDenepanbHON uHCneKuuu Tpyaa, deaepaqbHOrO0 TOPHOIO H
IPOMBIIUIEHHOTO Haza3opa Poccun, I'ocymapcTBeHHOro mnoxapHOro Haasopa, I'ocyaapcTBeHHOro
SHEPreTUYecKoro  Haja3opa,  ['OCynapCTBEHHOrO  CAHHUTapHO-3IHUAEMHOJOIMUYECKOro  Haa30pa,
I'occranmapra PO. [IpaBa 1 moaHOMOYMS JOJKHOCTHBIX JIMI] HAI30PHBIX OPraHOB.

KounekTuBHBIM 10roBop M corjameHue mno oxpaHe Tpyzaa. Komuccus mo oxpaHe Tpyda Ha
npeanpusaTiar. OO1IecTBEHHBII KOHTPOJIb O€30MIaCHOCTH TPY/Ia.

OTBETCTBEHHOCTh paboTojaTeNei, IOKHOCTHBIX JIMII M paOOTHHUKOB 3a HapylleHue
3aKOHOJATEIBHBIX U MHBIX aKTOB 00 OXpaHe Tpy/Ja M MPOMBIIUIEHHON Oe3onmacHocTH. [IprocTanoBka uimu
3aIpeleHne MPOU3BOACTBEHHON JIeATEbHOCTH NPEANPUATHIA 3a HapyllIeHUe HOPMATUBHBIX TpeOOBaHUM
10 OXpaHe TPyJa U IPOMBIIIICHHON 0€3011aCHOCTH.

Cucrema ynpaBieHUs: OXpaHOH Tpy/la ¥ IPOMBIIIIICHHON 0€30I1aCHOCThIO Ha npeanpusTusx. [Ipasa
1 00513aHHOCTH CITY’KO IPOU3BOJCTBEHHOW OE30MIACHOCTH HA MPEATIPHITHUSX.

['ocymapcTBeHHas HKCHepTH3a yCIOBUM Tpyna Ha mpeanpusaTusx. [lacnopruszanus U aTTectanus
pabounx MecCT MO YCIOBHSAM TpPY/Ia.

TpeboBaHMsT HOPMAaTUBHBIX JOKYMEHTOB K IepcoHally mpeanpusatuil. O0ydyeHue, HHCTPYKTax U
IIpOBEpKa 3HAHUN paboUuX.

Ilpou3eodcmeennaa canumapus.

Ycnosus Tpyna. [IpousBoactBenHas cpena. Pabouast 3ona. PaGouee mecto. OnacHble U BpeaHbIE
MIPOU3BOJICTBEHHBIE (akTopbl. [IpenenbHO AOMyCTHMBIH YpOBEHb BpeaHOro ¢akropa. OnTHUMaIbHBIE,
JOIYCTUMBIE, BPEHBIE U ONIACHBIE YCIOBUS TPYIa.

Bo3ayx pabGoueit 30HB. Bpeansie BemiecTtBa. TOKCHYHOCTH M OIMACHOCTH BPEIHBIX BEIIECTB.
[IpenenpHO-goNycTUMAass KOHIEHTpAaLMs BpeAHbIX BemecTB. OOLMe CcaHUTApHO-TUTMEHUYECKUe
TpeOoBaHUs K BO3yXy paboueii 30HBI.

[TponsBoacTBeHHOE oOcBemeHne. HopMupoBaHMe M KOHTPOJb OCBElIeHHs. (OCBETUTEIBHBIE
pUOOPHI U MPaBUIIA UX IKCILTyaTallUH.

Axyctuyeckue konebanus (mym). HopmupoBanue u uamepenue nryma. [Ipodunakrtika u cpeactsa
3aIUTHI.

Mexanunueckue konebanus (Bubpauus). HopmupoBanue u uamepenue Budbpanuu. [Ipodunakruxa
U CPEJCTBA 3aIIUTHI.

[TpousBosacTBeHHOE WH3MydeHue. HopmupoBanue M crmocoObl KOHTpoJds. MeToabl U cpelcTBa
3aIUTHI.

CpenctBa nHAMBUYaNbHOM 3aumThl padoratomumx (CU3). Knaccuduxanus u mapkuposka. Beidop
CU3. Tlposepku u ycnoBust ux npumeHeHus. Hopmer 6ecruiatHoit Beimaun pabotaukam CU3, mopsgox
BbIJaUM M 3aMeHbl. JIu4Has KapTouka ydera CIELOAeXK/bl, CIeno0yBHM U NpeAoXpaHUTEIbHbBIX
MPUCTIOCOOTICHHH.

3Haku O€30MaCHOCTH U CUTHAJIbHBIE 1IBETA.

OcHoebl Hezonachocmu npou3800CHEEHHbIX RPOUECCOB.

JuiekTpode3onacHoCcTb. JlelicTBue TOKa Ha OpraHU3M 4YeloBeKa. Bunabl nopaxeHui
IIEKTPUUECKUM TOKOM. DJIEKTPUUYECKOE CONPOTUBIICHHE Tella yeaoBeKa. OCHOBHBIE TPUYMHBI U YCIIOBUS
nopakenus. [llarosoe HampsikeHue.

Opranmszanus 0e30macHOM  AKCIUTyaTallMM  3JIEKTPOOOOPYAOBAaHUS, HIPUMEHSIEMOIo  IpH
IIPOMBIBOUHBIX paboTax Ha CKBaXXHHE. Mephl 3aIUTHI.

DIEKTPO3alUTHBIE CPEICTBA, IPAaBUIA ITOJIb30BAHMS.

3Haku OE€30MaCHOCTH U TIAKAThI IO TEXHUKE 0€30MacHOCTH.
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Knaccugukanmonnsle Tpynisl epcoHana IpeAnpusTHiA HeTeJ00bIYH MO AIEKTPOOE30MaCHOCTH.

be3onacHast IKCIUIyaTanusa TPAHCIOPTHBIX U IPY30MI0bEeMHBIX CPEICTB.

OmnacHble ¥ BpeIHbIE IPOU3BOJICTBEHHBIE (DaKTOPHI P IKCIUTYaTallMy TPAHCIIOPTA U IPUMEHEHUN
Ipy30N0JbEMHBIX CpeACTB. [IpruunHEl aBapuil U HECYACTHBIX CIIY4aeB.

OO6mme npaBuiia 6€30MaCHOCTH K MPOBEACHUIO MOTPY30YHO-PAa3rPy30uHBIX padoT. Opranuzanus
0e30IacHOro MpOM3BOACTBA paboT Ho mepemelnieHuo rpy3oB. HopMel nepeHocku rpy3oB. Cpeacrsa u
MPUCTIOCOOICHUS, IPUMEHSIEMbIE TIPH MOTPY30YHO-PAa3TPy30UHBIX paboTax, CPOKU MPOBEPKH U OCMOTPA,
HOpMBI OpakoBKHU. CrIOCOOBI CTPOIIOBKH I'PY30B.

O6ume TpeboBaHus 6€30MaCHOCTH MPH IKCILTyaTalluU TPAHCTIOPTHBIX CPEJICTB.

3Haku 6€3011aCHOCTH U IUIAKaThl 10 TEXHUKE 0€30M1aCHOCTH.

Be3onacHas 3kcmyaTanms cocy10B, padoTalomuxX Mo/ AaBJIeHHEM.

OmnacHble ¥ Bpe/iHble IPOU3BOJICTBEHHbIE (PaKTOPBI IPH IKCILTyaTalUU COCY10B, paOOTAIOLINX 1101
nasiaeHueM. [IpuurHbl aBapuii 1 HECYACTHBIX CIIy4acB.

OO6ume TpeboBaHus MO 0€30MaCHOM IKCIUTyaTallMl COCYJI0B, PA0OTAIOIIMX MO JaBICHUEM.

JlononmHuTenbHBIe TpeOOBaHUS 0€30IaCHOCTH K OasIOHaM.

3Haku 0€30M1aCHOCTH U CUTHAJIbHBIE 1IBETA.

ITosxxapoB3pbIBO0E30NIACHOCTb.

OcHOBHBIE OmnacHble U BpeaHble (GakTopbl paboThl, O00YCIOBIEHHbIE (DU3UKO-XUMHUYECKUMHU
cBOMcTBaMH HETH U ra3a. Tokcudeckue cBoiicTBa raza. [loHsTHE 0 B3pBIBYATHIX CMecsiX. B3pbIBOOIMacHbIC
CMECH MeTaHa U JPYI'MX KOMIIOHEHTOB He(TSHOro raza ¢ BO3AyXoM. VICTOYHHMKM BOCILIAMEHEHMS
B3pbIBOONIACHON cMecu. OCHOBHBIE ITpaBUJIa BEAEHUS ra300MaCHbBIX paldoT.

[TpomblneHHas 6€301aCHOCTb MPH padoTe B 3ara30BaHHBIX MECTaX.

ITonsTHe 0 mpouecce ropeHus u ero Buaax. [loxkapoonacHsle CBOMCTBA BEILECTB.

[TprunHbl BO3HUKHOBeHHs noXapoB. IIpodpunaktuka. OCHOBHbIE NPUUYMHBI BO3HMKHOBEHHS
MI0’KapOB M OCHOBHBIE IPOTHUBONOXAPHbIE HOMBI U TPeOOBAaHUS Ha MPEANPUATUAX HEPTSIHOW M ra3oBOU
MIPOMBIILIIEHHOCTH.

MonHue3amura 1 3a1uTa OT CTaTUYECKOI0 AJIEKTPUYECTBA.

IIpaBuna oOpaleHHs C IMOKapOB3pPHIBOONACHBIMU BELIECTBAMH M MaTepHallaMM, TMOPSIOK HX
XpaHeHusT W  TpaHcrnopTupoBku. IlpaBuna  moxkapHOW — 0€30MACHOCTH  MPH  AKCIUTyaTallMH
3JIEKTPOOOOPYIOBAHUS U ANEKTPHUUECKUX YCTaHOBOK.

[Topsinok BeeHUs OTHEBBIX paboT.

[TpoTuBONIOXKapHBIE CPEACTBA, UHBEHTAPh, CPEJICTBA CBA3H: BU/IbI, TPEOOBAHMUS.

[TpoTuBonoxkapHoe BogocHa0xeHue. TUnbl U IPUHLIKI 1EHCTBUS OTHETYIINUTENeH (KUIKOCTHBIX,
MEHHBIX, TA30BBIX, CYXHX).

JInkBupanus aBapuil U noxapoB. [IOpsSAOK COBMECTHBIX JIEHCTBUM TEXHUYECKOTO IEPCOHAIIA
MPEANPUATHS, BOCHU3UPOBAHHOIO OTpsANa 10 IPEIYIPEKACHUIO U JIMKBUJALUUA OTKPBITBIX T'a30BBIX U
He(TAHBIX (POHTAHOB U MOXKAPHOI OXpaHbl PH JIMKBHUIALUU aBapUN U TIOKapOB.

IlepBoouepenHble NEUCTBUS B CIIy4ac BOSHUKHOBEHUS 105KAPOB U B3PHIBOB.

Ilpou3eoocmeennslit mpagmamusm, npoghzadonesanus u nepeas_MmeOUUUHCKaAs NOMOUuLb npu
HECUACMHBIX CTYYaax HA nPou3eodcmee.

IIpousBoacTBeHHbIH TpaBMaTH3M U npod3adoaeBanusa. OCHOBHbIE TPUYMHBI TPAaBMATU3MA U
npod3adoneBanuii. [lonoxkeHne o pacciieIOBaHUM 1 yU9€Te HECUYACTHBIX CIy4aeB Ha MPOU3BOJICTBE.

ComuanbHOe CTpaxOBaHME OT HECYACTHBIX CIlydaeB Ha MPOU3BOJCTBE M Mpod3aboneBaHmMii:
OCHOBHBIC TIOHSTHS, 3aJa4ll W OCHOBHBIE MPHUHIMUIBI. Buasl mocoOuii W BBILIAT TO BPEMEHHOU
HETPYAOCIOCOOHOCTH.

IlepBasi MeAUIIMHCKASI MOMOIIL MPH HECYACTHBIX CJIy4yasiX HA nmpou3BojacTBe. OpraHuzarus
MIPOBEJICHUS] TEpBOH (MOBpaueOHOM) MEAMIIMHCKOW moMomy mnoctpagaBmuM. CojaepikaHHe anTeuKH
MEepBOM MEAUIIMHCKOM MTOMOIIH, TpaBUJIa MOJb30BAHUS.

[IpaBuna TpaHCIOPTUPOBKHU MOCTPAIABILIETO K MEAMYHKTY.

Ilpomvliuiennas 6e30nacHOCHLL RPU NPOU3B00CHIBE PADOM.
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TpeboBaHMs TPOMBIIIICHHON 0€30MacHOCTH K MPOU3BOJACTBY pabOT MO KPEIUICHUIO CKBAXXHH, IO
T'MJIPABIMYECKOMY Ppa3pblBy IUIACTOB, T'MIPONECKOCTPYHHOM mepdopauun, KUCIOTHOH o0paboTke
CKBa)XMH, TIOA3EMHOMY PEMOHTY CKBaXKHH.

OrpaxkaeHue ABMKYIIMXCS yacTed MallMH U MEXaHW3MOB, 00OpYAOBaHMs, NIPUMEHSIEMOIO MpH
MIPOU3BOJICTBE PadOT.

VY CTpOHCTBO JIECTHUIL M IJIOLIAJ0K. MapiieBble JEeCTHULIBI, IEPEXOJHbIE U pabouue IUIOLIAJKH
BBIIEK M MadyT. JIECTHHIIBI M TUIOINAAKH JUI OOCITY)KMBAaHUS YCTHEBOW apMaTypbl, MOJIBEMHUKOB H
arperaToB I10JJ3¢MHOI'O PEMOHTA CKBa)KUH.

[TpaBuia Ge30macHOM 3KCIITyaTallud 000PYAOBaHUS CKBaKUH, MEXaHU3MOB M IIPUCIIOCOOTICHUH.

[IpaBuna Oe30macHOCTM  NPH IPOBEAEHUU IOATOTOBUTENBHBIX pabOT K I€MEHTHUPOBAHMIO
CKBa)XMH, TIPU NPOBEJICHUN [IEMEHTHPOBAHUSI.

Meps! 6€3011aCHOCTH NPH IPUTOTOBJIEHUH LIEMEHTUPOBOYHBIX M COJISIHBIX PAacTBOPOB, )KUIKOCTEH
JUTsL TUpOpa3phiBa 11actoB. OCHOBHBIE TPeOOBaHUS MPABUJI TEXHUKH O€30MaCHOCTH, MPEIbSIBISIEMbIE K
00OpYJIOBaHUIO JJIsi IPUTOTOBIEHUS pacTBOpoB. [IpaBuia oOpallieHus C XUMHUYECKUMH peareHTaMu,
KHCJIOTHBIMH PaCTBOPaMHU.

Meps! 6e30nacHOCTH NPH OOCITY)KMBAHUU U PEMOHTE arperaToB U 000py0BaHUs, IPUMEHIEMBIX
IUIE  LEMEHTUPOBaHUS, TUAPOpaspbiBa IUIACTOB, THIPONECKOCTPYHHOH mepdopanuu, KHUCIOTHON
00paboOTKe CKBaKHH.

B03MOXHOCTB B3pBIBOB U MOYKAPOB MPH ra30HE(YTETIPOSBICHHUSIX CKBAXKHH.

Obecneuenne 6e30MacHOCTH pabOT Ha CKBAXKUHAX, C BO3MOKHBIM I'a30HE(PTEBOAONPOSBICHUEM.

Heo0xoauMocTh MpUMEHEHUS 3aIIUTHBIX CPEACTB (OYKOB, PE3MHOBBIX IMEPUYATOK, CIIEIOCKIbI)
pu paboTe ¢ XUMUYECKUMHU peareHTaMH.

Ob6crosTenpcTBa HANOOJIEEe XapaKTePHBIX HECYACTHBIX CITyYaes.

Tema 3.1.13. Oxpana okpy:kawiuei cpeabl

OO6mume cBenenust 06 oxpane npupoisl. [Ipupona xKak cpefa KU3HH U UCTOYHUK €CTECTBEHHBIX
pECYPCOB /JIsl CYILIECTBOBAHMUS 4YEJIOBEYECTBA. BiMsHME XO34MCTBEHHOM AEATEIBLHOCTH YEJIOBEKA Ha
MIPUPO.Y.

Opranuzanys CHUCTEMBI OXpaHbl TpyAa B Hamlel crpa”e. OpraHbl rocylapCTBEHHOIO Haa30pa.
BenomMcrBenHslit KOHTpOIIb. Beepoccuiickoe 00111ecTBO 0XpaHbl IPUPOIHI.

Oxpana Heap HE(TAHBIX M Tra30BbIX MECTOPOXAEHUI. Mepbl M0 OXpaHEe HeAp HpU MPOBOJKE
ckBakuH. [Iops10K BbIAETIEHUS 3€MEb.

VBenuueHne HePTEOTIAauM IUIACTOB KaK OJHA M3 BAXKHBIX 337a4 [0 palHOHAJIbHOMY
HCIOJIb30BAHUIO PECYPCOB HEAP.

[Torepu HedTH 1 raza B mpouecce J0ObBIYM, XPAaHEHHSI M TPAHCIOPTUPOBKH. Mepbl IO YMEHBIIIEHUIO
3TUX MOTEPb.

[TpenoTBpatieHue 3arpsi3HEHNS IOA3EMHBIX BOJ.

OxpaHa MOYBBI, PACTUTEIBHOTO U KUBOTHOTO MHpa. Bo3zelicTBue HedTH U HEPTENPOIYKTOB Ha
MOYBY, PACTUTEIbHBIN U dKUBOTHBIA MUpP. TOKCHYHOCTD T'a30B, 3arps3HEHUH U BIMSHUE UX HA (POTOCHHTE3.
['a304yBCTBUTENBHOCTD U Fa30yCTOMYMBOCTD PACTEHUM.

Bnusaue pa3Butus He(TSHON MPOMBIIUICHHOCTH HAa OKPYXAloIlylo cpelay. Mepbl MO 3amuTe
OKpY>KaroIen cpeibl P OCBOSHUHU HOBBIX HE(TAHBIX PAaiOHOB.

[TpaBuia u HOPMBI OTBOJIA 3€METb 1101 00BEKTH HEPTSIHOM MpoMbIUIeHHOCTH. [1yTH cokpalieHus
3aHATHIX Momaaen. CoxpaHeHHe T'yMyCHOIO CJI0s ITPU MPOU3BOICTBE 3€MJISTHBIX paboT.

[Ipenynpexnenue 3a0ofauMBaHUs IIOYBBI, 3aCOJECHUS M 3arpsA3HEHUs ee HePThio U
He(dTenpoayKTaMu.

Oxpana BojoeMoB. Bopanble pecypcbl. OCHOBHBIE MCTOYHMKHM 3arpsi3HeHUs BoA. llmaHoBoe
HCIOJIb30BaHUE BOIHBIX PECYPCOB.

CrouHble BOJIBI MMPOM3BOACTBEHHBIX 0OBEKTOB HE()TAHON MPOMBIILIEHHOCTH. Bpennbie mpumecu
CTOYHBIX BOJA. Bnusanue Hedtn, HedTenpoayKkToB, raza M HmpUMecel B HUX Ha KHU3HEICATEIbHOCTb
MHUKPO(DIOPHI, PHIO U MUKPOOPTaHU3MOB.
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Mertozabl OXpaHbl BOLOEMOB OT 3arpsI3HEHUN.

MeponpusTus 1o npeaynpexaeHuIo 3arpsi3HeHUs BOA 00beKTaMu He(PTAHONW MPOMBIIUIEHHOCTH
(ucnonb3oBaHKE penbeda MECTHOCTH, 0OBAJIOBAaHHUE, OUNCTKA OBEPXHOCTU BOJOEMOB U JP.).

Oxpana Bo3nymHoro OacceiiHa. OCHOBHBIE UCTOYHMKH 3arpsi3HeHus armocgepsl. M3meHeHus B
cocTaBe arMocGepsl BO3/lyXa, BBI3BAaHHbIC JEATEIIEHOCTHIO YETIOBEKA.

VcTOYHMKH U BUJIBI 3arpsA3HEHUS aTMOC(EpB! OTAEIbHBIMU MPEANPUATUAMHI HE(PTIHON

IIPOMBILIIEHHOCTH.

Mertonbl npenynpexaeHus 3arpsa3HeHus aTMOCc(EepHOTo BO3yXa.

HNTOI'OBAS ATTECTALIUSL.
3.2. IlpakTHyeckoe o0yyeHue
Tema 3.2.1.BBoanHoe 3ansiTue. O3HaKOMIIeHHE C TPOU3BOACTBOM. MHCTpYyKTAXK.

HucTpykTax 1o oxpane Tpyzna. O3HaKOMJIEHHE C OPraHM3aLMOHHOM CTPYKTYpOW NpEANpUSATHS.
O3HakoMIIeHHE C COJepKaHneM padoT, BBIIOIHIEMBIX oreparopoMm o ['PI1. BBogHbIif MHCTpYKTaX IO
TeXHUKe 6e30nmacHOCTU. IHCTpyKTaxk Ha paboueM MecTe.

Tema 3.2.2. O0y4eHue BbINIOJTHEHUI0 MOHTAKHO-CJIECAPHBIX PadoT

O3HakomiieHHEe ¢ 00OpYyJOBaHHMEM pPaboO4yero Mecra onepaTopa MO THAPABIMYECKOMY pa3pbIBY
IUTacTa MPH MPOBEACHUN MOHTAXKHO-CIIECAPHBIX paboT ¢ 000pPYIOBaHUEM HA YCThE CKBAYKUHBI.

O3HaKOMJIEHHE C OCHOBHBIMH BUIAMH MOHTAKHOTO, CJIECAPHOTO ¥ U3MEPUTEIBHOIO HHCTPYMEHTA
U BUJaMu pabot. HazHaueHne MHCTPYMEHTOB U NPUCIIOCOOJIEHHH, TpeOOBaHUS K HUM, IIpaBHiia mo0opa.
WHcTpyKTax 1o npaBuiiaM 0€30MacHOCTH MPU paboTe MHCTPYMEHTAMHU U IPUCIIOCOOICHUSIMH.

MoHTa)xHbI€ U cliecapHble paboThl, BbINOJHsAEMbIe onieparopom mo I'PII.

CO0poYHO - AeTaTMpPOBOYHbIE YEPTEKU Ha OCHOBHBIE BU/IbI 000PYJOBAHUS U MHCTPYMEHTA.

Co6opxka u pazbopka o6opynoBanusi. MOHTaKHbIE pa0OThI Ha CKBaKHHAX.

COopka u pazbopka yCTbeBOro O0OOpyIOBaHMS CKBaXHMHBI NpPU pa3IMyHBIX crocobax
AKCIUTyaTaluu, MOPsII0K IPOBEICHHUS.

MoHTakHbIe paboThI IpU ycTaHOBKe arperatoB auist ['PIL.

[Ipenynpexnenue o0pa3oBaHUS Ta30BO3JYIIHBIX  B3pbIBOOMAcHBIX cmeceid. IloxkapHas
curHanuzauus. [IpaBuna noseneHus npu BOSHUKHOBEHUM 3aropanus. CpencTsa TylIeHUs 3arOpaHyi.

[TprmeHeHne cpeICTB TEXHUKHU 0€30MacCHOCTH M UHIUBUAYAIbHON 3alUTHI.

OcHoBHBIE ~ mpaBuia  3nekTpoOezomacHocTu.  IlpaBuma  Ge3omacHoOi — SKCIUTyaTalluu
anekTpoobopynoBanus. [lpaBuia mOIB30BaHUS AJIEKTPOMHCTPYMEHTOM. DJIEKTPOHArPEBATEIbHBIMU
npubopamu. 3allUTHOE 3a3eMJIeHHE 000PYI0BaHMsl, 3aIUTHBIC U30JIALUS U CPeiCTBA. Mephl 3alllUThl OT
MOPaXEHUS JIEKTPOTOKOM.

Tema 3.2.3. O0yuyeHue 00CIYKMBAHMIO M PEMOHTY apMaTypbl OOBSI3KM YCTbSl CKBAaKHH,
arperatoB M 00OpYI0BaHUSI JJsl T'MAPABJIMYECKOr0 pa3pbiBa INIACTA W THMAPONECKOCTPYHHOM
nepdopauuu

[Topsmok W TmpaBWiIa TEXHUYECKOrOo OOCHYKMBaHHS arperatoB W OOOpyIOBaHUS  JUId
THJIPABINYECKOTO pa3phIBa IIacTa U THIPONECKOCTPYHHOM nepdopanuu.

[Topsimok U mpaBHiia TEXHUYECKOTO OOCTYKHBAaHUS apMaTypbl OOBSI3KM YCTbsSl CKBA)KUHBI IS
Pa3NUYHBIX CLIOCOOOB IKCIUTyaTallul CKBaKUH U OJIOKOB MaHH(OJIBIOB.

O3HaKOMJIEHHE C CUCTEMOM TEXHUUYECKOT'0 OOCITYKUBAHUS U INIAHOBOT'O PEMOHTA.

CymHocTts u 3anaun cuctemsl III1P. Ilepuonnueckue niaaHOBbIE PEMOHTHBIE ONIEpALlMU: TEKYIIUH
U KaIllUTaJIbHBI PEMOHTBI.
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[TopsiioK MOATOTOBKM HAaBECHOTO OOOpYIOBAaHMS HACOCHBIX arperatoB K peMoHTY. Texymmii
PEMOHT 000py10BaHHsI HACOCHBIX arperaTos.

[Topsi10K TOATOTOBKH K PEMOHTY YCTHEBOW apMaTyphl U 0710k0B MaHH(}OIb10B. Tekymuii peMOHT
3allOPHBIX YCTPOUCTB YCTHEBOM apMaTypbl U OJOKOB MaHU(OJIBIOB.

[TopsiioK TOATOTOBKM HACOCHBIX arperaToB, YCThEBOW apMarypel U OJIOKOB MaHU(DOIBIOB K
omnpeccoBke. [IpoBeneHne ruipaBINnYeCKUX UCIIBITAHUM.

[Topsiiok M mpaBMiIa TEXHUYECKOTO OOCITY)KMBAaHUS MECKOCMECUTENBHBIX arperaToB. TeKyluii
PEMOHT HaBECHOT'O 00OPYAOBaHMs MECKOCMECUTEIbHBIX arperaTos.

[TpodunakTudyeckuii yxoJ1 3a apMaTypoil 0OBSI3KH YCThsI CKBR)XHH, arperaTaMu U 000py10BaHHEM
IUI TUPABIMYECKOTO Pa3phlBa IUIACTa U THAPONECKOCTPYHHON nepdopaiui.

Tema 3.2.4. OOyuyenue padoTaM MmO MNOArOTOBKE  CKBa)KMH M 00OpPYyAOBaHHMS JJIs
THAPOPa3PbIBA IJIACTA U THAPONECKOCTPYHON nepdopanun

O3HaKOMIIEHHE C XapaKTepoM paboT U MOCIEI0BATEIBHOCTHIO TPOBEACHUS OTACIHHBIX OTEPAILIUN.

O3HakoOMJIEHHE C COCTaBOM U pa3MelleHHeM 000pyA0BaHMs JAJis THAPABINYECKOI0 pa3phlBa I1acTa
Y TUAPOIIECKOCTPYHHOH Tiephopariuy.

VYuyacTue B BBIIIOJHEHUH PA0OT IO MOHTaXXy apMaTyphl YCThsl CKBAXKHUHBI.

VYyacTie B BBIIOJIHEHUH Pa0OT MO yCTaHOBKE HACOCHBIX arperaToB U APYroro 000pyJI0BaHUsI.

O3HakomiieHHE ¢ BBIOpaHHOM cXxeMOH OOBS3KM 00OPYAOBaHMS M INpaBHJIAMM MOHTa)Ka CHCTEM
TpyOonpoBogoB. OOyueHWe mpueMaM MPOKIAIKA TPyOONPOBOJOB Ha pe3bOOBBIX H  (HIAHIEBBIX
coeauHeHusix. [IpaBuia MOHTaka  HarHeTaTelIbHBIX JIMHUM BBICOKOTO JABJCHUS C INAPHUPHBIMU
COWICHEHHSIMH, BCACHIBAIOIIMX W HArHETATEJbHBIX JIMHUA HHU3KOTO JABJICHUS M YCTAaHOBKM THOKHX
IIJIAHTOB.

OOyyeHune mnpuemMaM OIPECCOBKM 00OpynoBaHUs U TpyOorpoBoaoB. OOyueHue mnpueMam
YCTQHOBKHM KOHTPOJIbHO-U3MEPUTENIbHBIX NMPUOOPOB Y YCThbsI CKBAXKUHBI, COCTUHEHHUS UX C YCThEBOMH
apmartypoii, HabJroIeHHe 32 paboTOH MPUOOPOB B MPOIIECCe THAPOPA3PHIBA IJIACTa U THAPONECKOCTPYHHON
nepdoparum.

OOyueHune OOCTYKMBaHHWIO U TPOBEACHHUIO MNPOPUIAKTUYECKOTO pEMOHTa NpUOOpOB H
obopynoBanus. OOyueHHe M ydacTue B YCTPAaHEHHWU pa3IMYHbIX HEUCIPAaBHOCTEH 00OpyaoBaHUS,
BBISIBIICHHBIX TIPM  TOJATOTOBKE €ro K MPOW3BOJACTBY THIPABIMYECKOTO pa3pblBa IUIacTa |
THJIPONIECKOCTPYHHOI nepdopanuu.

Tema 3.2.5. O0y4yenne padoTam 1o Npou3BOACTBY T'HAPOPa3pbIBa ILIACTA

O3HakOMJIEHHE C OCHOBHBIMHU TapaMeTpaMH Ipoliecca TUAPABIUYECKOTO pa3pbiBa IUIacTa H
IIOCJICI0OBATCIIBHOCTHIO BBIITOJIHCHUA OTACIIBHBIX onepaunﬁ.

OOyyenne paboTaM MO JO3UPOBKE TMecka B JKMIKOCTh pPa3pbiBa BPYYHYIO M TMPU TOMOIIH
MIECKOCMECHTEIBHOTO arperaTa. Y4acTue B OCYIIECTBICHUH 3aKayKW KHIKOCTH pa3pbiBa. Perymmposka
MO/Ia4YM KUJKOCTH pa3pbiBa U MIECKa B HACOCHBIC arperarsl.

HaGnronenue 3a paboToii HacoCHBIX arperatoB. HaOmioneHue 3a TOKa3aHWSIMU KOHTPOJIBHO-
M3MEpUTENBHBIX MPUOOPOB, 3a MPOILECCOM 3aKaYKW B CKBRXHHY OJIHUM arperaroM M HECKOJIbKHUMH
arperaTamu.

Omnpenenenue Mo pacxogoMepy KOJIMYECTBa )KHUIKOCTH, 3aKaunBaeMoi B CKBakuHY. HaOmronenue
3a TPOIECCOM 3aKauKH MEeCKa C JKUAKOCTBIO - TMecKoHocuTedaeM. OTepaTHBHBIN KOHTPOJIb KadecTBa
KUJIKOCTU U KOHIICHTPAIINH MeCKa.

YcTpaHeHne yTedeK KUIKOCTH M IPYTHX HEToJIa/I0K, BO3HUKAIOIINX B MPOIIecce 3aKaYKH B TUIACT.

O3HaKOMIJIEHHE C COCTAaBOM 3aKIIOUYUTEILHBIX pa60T " IIOCJICA0OBATCIBbHOCTHIO UX BBIIIOJIHCHUS.

VY4acTue B BBIOJIHEHUH PabOT MO TePMETHU3AINHN YCThSI CKBAYKHHBI.

O3HakoMJIEeHHE C JaMarpaMMaMd pacxoJoMepa H PEruCTPUPYIONIero MaHoMmerpa. UteHwue
JrarpaMm.
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OOydeHue YCTaHOBKM KapTOTpaMMbl W HAONIONEHUIO 32 IOKA3aTENIMU PErHCTPUPYIOLIETO
3JIEKTPOHHOI'0 pacxoJoMepa U MaHOMETPA.

Tema 3.2.6. O0yueHue padoTaM 1o NPOU3BOACTBY I'MAPONECKOCTPYIiHON nepdopanun

O3HaKkOMJICHHE C XapaKTepoM padoT MO TUAPOIECKOCTPYHHOU mepdopauun CKBaXKHH, COCTABOM
000pYIOBaHUS U TIOCIIEIOBATEIILHOCTHIO BBIITOIHEHUS OTIEpaLnil.

YyacTre B HOATOTOBKE CKBOKHHBI M 000PYIOBaHHUS JUIS 3aKAYKH HKUJKOCTH C IECKOM.

VYyacTue B onpeccoBKe 0OBA3KH 000pYIOBaHHUS C YCTHEBOIM apMaTypoil.

VYyacTHe B OCYIIECTBICHHH TPOOHOW MPOKAYKH JKHIKOCTH B CKBAXUHY ISl YCTaHOBJICHHS
3aIPOCKTUPOBAHHOIO PEXKUMA PAOOTHI, 3aKAYKH KHKOCTH-IIECKOHOCUTEIIS U €€ TMPOIaBIMBAHUSL.

YcTpaHeHHe yTeueK KHIKOCTH U IPYTUX HEloIa 0K, BOSHUKAIOUIMX B ITPOLIECCE 3aKaUKU B ILIACT.

VYuactie B ycTaHOBKe mnepdopaTopa B OYEpEJHOM HHTEpBAJIC M OCYLIECTBICHHE OOpaTHOI
HPOMBIBKH CKB)KHHBI.

Tema 3.2.7. O0y4enue padboTaM mo KHCJI0THOI 00padoTKe NPpU3a00iTHON 30HbI CKBAKHH

O3HakOMJIEHHE C XapakTepoM padoT MO KUCIOTHON 00paboTke mpu3aboiHOI 30HBI CKBaXHH, C
XUMHUYECKUMHU peareéHTaMu, COCTaBOM 00OpYA0BaHUS U IIOCIIEI0BATEIbHOCTHIO BBIIIOJIHEHHSI ONIEPaLlUid.

VYuacTue B IOJAroTOBKE 000pPYJ0BAaHUS K MPOU3BOJCTBY KHUCIOTHOW 00pabOTKH.

OOyyeHue npueMaM U Y4acTU€ B IPUTOTOBIEHUU paboOuyuX KHUJIKOCTEH st 00paboTKu
pu3a00MHONM 30HBI CKBAKHUHBI:

Ha BOJHOM OCHOBE;

Ha YTJIEBOAOPOIHOM (HE(DTAHOI) OCHOBE;

He(TEMa3yTHBIX U JPYruX cMmeceil, ruapodoOHbIX 3MYyIbCUH, THAPOPOOHBIX BOJOHE(DTIHBIX
IMYIbCUH, TUAPO(YOOHBIX KUCIOTOHEPTIHBIX 3MYJIbCHI;

KUJKOCTEN C HCIOIb30BAaHUEM COJITHON KUCIIOTHI M MarHus WM HEKOTOPBIX €r0 CIIaBOB.

OOyueHue mpoleccy 3akaukd KHCIOTHOTO pacTBOpa B CKBAaXKHMHY. YUYacTHE B BBIOJHEHHU
3aKJIIOUUTENBHBIX PaboT.

O3HakoMJIeHHE ¢ TPUOOPaMHU KOHTPOJIS IPU IPUTOTOBIEHUH KUCIOTHOTO pacTBOpa.

TpeboBanust 6e30nacHOCTH. 3alUTHBIE CPEACTBA MIPH pabOTE C KUIKOCTSIMH.

OOyuenue mpueMam MPOMBIBKM €MKOCTEH OT OCTaTKOB >KHUJKOCTEH, MPUMEHSEMbIX B Ipolecce
THIPaBIMYECKOT0 pa3pbiBa IJIACTOB.

Tema 3.2.8. CamocTosiTeqIbHOE BbINOJHeHUe pador mo npogeccun. Kpamnpukanmonnas
npoOHas padora

CamocTrosTenbHOe BBITIOJTHEHUE paoor, MpeAyCMOTPEHHBIX KBTI (DUKAITHOHHBIMU
XapaKTEPUCTUKAMHU C COOJIIOICHIEM pabodeil HHCTPYKITMU U TIPaBUJI TIPOMBIIIIEHHON 0€30MacHOCTH.

KBanuduxkanuonnsie (mpodHbIe) padoThl:

1. TIpoBepka COOTBETCTBHS CXEMBbI 00OBSI3KH 00OPYIOBAHUS U YCThs CKBRXKUHBI MIPU PA3ITUYHBIX
TEXHOJIOTUYECKUX CXeMaX THJIPaBIMYECKOr0 pa3pbiBa U T'MIPONECKOCTPYHHOM nepdopanuu.

2. [IpuroTtoBneHue 3aKkayMBaeMbIX KUJKOCTEH U IECKOHOCUTENEH 10 TpeOyeMoMy
COCTaBY M pa3IMYHBIM CIIOCOOAM.

3. pacuer HeoOXOJUMOTO KOJIMYECTBA )KUJIKOCTHU U TeCKa.

4. ITonroroBka 000py10BaHUS K IPOBEACHUIO THAPOPA3pbIBa U THIPOIECKOCTPYHHOM
nepdoparuu.

S. Benenue npouecca rupopaspbiBa U THAPOIECKOCTPYHHON nepdoparim.

6. VYcTaHoBKa KapTOrpaMMBbl U HAOIIOIEHHUE 32 TIOKA3aTESIMA PETMCTPUPYIOLIETO
AJEKTPOHHOTO PacxoJ0Mepa U MaHOMETPA.

7. OO6cyXuBaHWE U PEMOHT apMaTypbl OOBSI3KH YCThSI CKBAKUH.

8. IIpomBbIBKa EMKOCTEH OT OCTATKOB KMAKOCTEH I10CIIE THIPOPA3PhIBA.
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KOHTPOJIBHO-OHEHOYHBIE MATEPHUAJIBI

NpOrpaMmbl NepenoaAroToBKu no npogeccun
Oneparop no ruIpaBJIN4ecKOMY Pa3phIBY MJIACTOBY»
6 paspsina

BUWIET 1
1. KakumMu rokazatensiMu XapakTeEpU3YIOTCsl MEXaHNUECKHE CBOWCTBA ITOPOJ

2. O0cmy>XuBaHUE ¥ PEMOHT apMaTypbl OOBA3KU YCThsI CKBaXKUH
3. TpeboBanust 6€30MacHOCTH, 3alMTHBIE CPEICTBA P padoTe ¢ kuakocTsamu aist [PIT

BUWIET 2

| —

. Benenue nponecca I'PIT u rugponeckoctpyiiHoil neppopanuu
. COopka MMHUI BBICOKOTO AaBJIeHUs U1 00Bsi3KkH arperatos st [ PIT
. IlepBast momol1ib py MOPAKEHUU STEKTPUIECKHUM TOKOM

w N

BUWJIET 3

1 Ilpuemsl BbINOIHEHUS padOT 110 MOJATrOTOBKE IJIOMIAJAKH M YCTAHOBKE
arperartoB H Jpyroro oobopynosanus st ['PI1

. [TpuroroBnenue xunxocrent mis [ P11

. CaHHMTapHO-OBITOBBIC TIOMEILIEHHS HA TEPPUTOPUH IMPOMBILIUICHHOTO OOBEKTA.

w N

BUWIET 4

1. Llenb 1 MeTOABI HCCTENOBaHUS CKBaXUH. [IoHATHE 0 KOHTpOJIE 3a pa3pab0TKOl MECTOPOXKICHUS
2. Pacuer HEOOXOMUMOTO KOJIMYECTBA KUAKOCTA U mecka g [ PIT
3. IIpaBuna u mpuemMbl 6€30MaCHOCTH BBITIOJHEHUS CIECAPHBIX paboT.

BWJIET 5

1. Paboune xunkocty 1 I'PIT Ha BogHO# ocHOBE

2.YcraHOBKa KapTOTPaMMBI M HAOJTIOICHHE 32 MTOKA3aTeIIIMUA PETHCTPUPYIOIETO dJIEKTPOHHOTO
pacxogomepa U MaHOMETpa

3.TlonoxeHue o MopsIKE TEXHUISCKOTO PACCIeIOBaHUS TPUYHMH aBapUil Ha OTaCHBIX
MPOU3BOACTBEHHBIX 00BEKTAX

BUJIET 6

1. Yto moHMMAaeTcs Mo/ CKBOKUHOM. UTO MOHUMAETCs TTO/T KOHCTPYKIIUEH
CKBa)KUHBI?

2.IToaroroBka obopynoBanus Ha aasienue cbie 70MIla k npoBenenuto I'PII.
3. CrarmoHapHbIe ¥ TTEPeIBIDKHBIC YCTAHOBKY MTOXKapoTyIeHus. CpencTea
M0>KAPHOU CBSI3U Y CUTHAJIM3ALINN.

BUJIET 7

1. PaGothl 1o no3upoBke necka B )KuAkocTh ['PII BpyuHyIo U mpu momMouu
MECKOCMECUTENIbHOTO arperara. PerynupoBka noaayuu >KuiaKoCTH pa3pbiBa U
IIECKa Ha HAaCOCHBIE arperarbl
2.1TogroToBka 000pyI0BaHUS K MMPUBEICHUIO TIECKOCTPYHHOMN mepdopanun
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3.BozaeiicTBre Ha OpraHn3M YeJI0BEKa ChIPhsI, HEPTEPOIYKTOB M peareHTOB. Mepbl peaynpeKICHHS.
ITomonips mocTpagaBmIMM OT OTPaBJICHUS

BUJIET 8

1. OcHoBHBIE cBOMicTBa XKuAKOCTeH. [IoHsATHE O THAPOCTATUYECKOM JaBICHUU

Enununel ero uaMcpenus

2.1Ipou3BoICTBO 3aMepa KOJIMYECTBA 3aKAYMBAEMOI JKUJIKOCTH

3.IlpaBuia moyib30BaHUs NEPCOHATBHBIME PUOOpaMu (KOHTPOJIb 32 HAIMYHEM HAIIPSKCHUS B
ANEKTPOCETSIX U COJAEP>KaHUEM CEPOBOIOPO/Ia B BO3IyX€E)

BUJIET 9

1. Tokcuyeckue cBoiicTBa raza. [loHsTHE 0 B3pbIBUATHIX CMeCSX. B3pbIBOONacHbIE CMECH METaHa U
JPYruX KOMIOHEHTOB HC(PTSAHOTO ra3a ¢ BO3LyXOM

2. CHwxeHHe JaBiieHus], pa300pKa JIMHUN BBICOKOTO M HU3KOIO AAaBICHUS

3. Hasnauenue u criocoOblI 3a3eMJICHHS 3IEKTPOYCTAHOBOK, 3aIlUTHAS M30JIALMS, 3aIIUTHBIE CPEICTBA

BUJIET 10

1. [InacroBoe naBieHue u Temreparypa. JlomyckaeMslii 0TOOp JKUIKOCTH U3 IUIacTa

2. HaGrmrozieHue 3a poLieccoM 3aKaukH MecKa C KUIKOCThIO-TIECKOHOCUTENEM. Y CTpaHEHUE YTEUEeK KUIKOCTH
U JIPYTUX HEIONA/I0K, BOSHUKAIOIIUX B IIPOLIECCE 3aKa4KHU B ILIACT

3. UnuBHayanbHble IpeIOXPaHUTENIbHBIE CPEICTBA

BUWJIET 11

1 YcranoBka mprOOPOB y YCThsl CKBKUHBI, COSIMHEHHE UX C YCThEBOM apMaTypoii, HaOmoAeHue 3a paboToit
ipubopos B miporiecce ['PIT

2. Onpenienenyre o pacxoi0Mepy KOIUYIeCTBa KUIKOCTH, 3aKaYMBAEMOM B CKBAKHHY

3. [IpaBuiia Moap30BaHMS TIEPBUYHBIMU CPEICTBAMH TTOKAPOTYILICHUSI

Pazmerienrie cpesicTB noxapoTyieHus

BWIET 12

1. TonsiTue o MIaHOBOM M (haKTUIECKOM MEKPEMOHTHOM MEPUOAAX PAOOTHI CKBAKUHBI

2. CoemHUTEIBEHBIC YacTH TPYOOoIpoBo10B. CIIOCOOBI COSTUHEHHS TPYO.

CoenvHUTENBHBIC YaCTH-(DUTHHTH

3. OrpaxaeHue IBIDKYIIMXCS YacTe MaIiH U MeXaHu3MOB. OCHOBHBIE TPEOOBaHMUSI, TPETbSBIISIEMBIE K
MIPEAOXPAHUTEIILHBIM OTPAKICHUSIM

BWIET 13

1. TousiTre 0 MOPOAAX-KOJUIEKTOPaX M UX CBOMCTBAX: TOPUCTOCTH U TIPOHUIIAEMOCTH TIOPO/T, HACKIIIEHHOCTh
hrorIoM

2.TloaroroBka ckBaxkunbl K [ PIT 1 ocymiecTeienue npoiiecca

3. [TonsTHE O TPOM3BOJICTBEHHOM TPaBMaTH3ME H TIPOPECCHOHATHHBIX 3a00JIEBaHMSIX

BWIET 14

1. OcHoBHBIE (PU3UKO-XMMUYECKHE CBOWCTBA HEPTH 1 Taza
2. ITpoMBbIBKa €MKOCTEH OT OCTAaTKOB >KUJIKOCTEH, pruMeHsieMbIx ripu [ P11
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3. O0mue mpaBuia 6€30MacHOT0 BEACHUS TOTPY304HO-Pa3rpy304HbIX paboT
BWIET 15

1 TloaroToBUTENBHBIC PAOOTHI MPH THAPABINICCKOM Pa3phIBE IUIACTA

2. Arperar Jyis IPUTOTOBJICHHS IIEMEHTHOM CMECH M YCTAaHOBKHU IIEMEHTHBIX MOCTOB AYM

3. TpeboBanus 6€30MaCHOCTH MPU XMMHYECKHX M TEIIOBBIX METOIaX BO3ACHCTBUS Ha MPHU3a00HHYI0 30HY
IacTa

BWJIET 16

1. Pabouwme xuakoctu mist I'PIT Ha yrineBomopoaHoit (He(TAHOM) OCHOBE
2. leMOoHTaX IPUOOPOB U COCTMHUTEIBHBIX TUHUN C YCTHEBOU apMaTypou
3. DenepanbHblii 3ak0H "O0 0053aTEIBHOM COIIMAIBLHOM CTPAaXOBAaHUH OT
HECUYACTHBIC CIydaeB Ha MPOU3BOJICTBE U MPOPECCHOHAIBHBIX 3a00JICBaHII

BWIET 17

1. JleiicTByIOLME HHCTPYKTUBHBIE KapThl palliOHAIbHON opranu3anuu tpyaa npu I'PII
2.HedremazyTHble u apyrue cmecu, rufipoGoOHbIe IMYIbCUU, TUAPODHOOHBIE

BOJIOHE(TSHBIC SIMYIBCHH, THAPOPOOHBIE KUCIOTE HEPTSIHBIC IMYIIbCUI
3.IlepBuuHBIE CpeACTBA MOKAPOTYIICHUS

BWJIET 18

1.2KuakocTu ¢ UCIIONIBL30BAHUEM COJITHONM KHUCIOTHI U MArHUS UM HEKOTO-
pbix ero cmiaBoB mis ['PII
2.I'uapaBnuyeckuii pa3phiB MacTa, ero 3pHeKTUBHOCTH

3.TpeboBanus npaBmiI 0€30MIaCHOCTH K YCTPOHCTBY JIECTHUII, TPATIOB, IEPEXOJOB, TEPHUIBHBIX

OrpaKI€HUMN
BWJIET 19

1. [TneBMaTHUECKOE ¥ THAPABINYECKOE UCTIBITAHUS TPYOOIIPOBOIOB U

apMaTyphbl, BEJIMUYUHA UCIIBITATEIBHOTO JaBICHHUS
2.Hacocusie arperatsl nis ['PI1 u rugponeckoctpyitHoil nepdopamnu
3. Buasl HCKYCCTBEHHOTO JbIXaHus. [IpaBuiii ero mpuMeHeHHs

BWJIET 20

1. IIpoBepka COOTBETCTBUS CXEMbI OOBA3KH 00OPY/IOBAHUS U YCThA CKBOXXUHBI  IPH Pa3IUYHBIX
texHojornyeckux cxemax ['PII u runponeckoctpyiinoii neppopaunu
2. HabOmrotenue 3a paboToi HaCOCHBIX arperatoB. HabroaeHne 3a mporeccom
3aKauKU B CKBaXUHY OJHUM arperaroM U HECKOJbKHUMH arperaramu
3. ®enepanbHbIi 3akoH "O TPOMBITIUIEHHON 0€30MMaCHOCTH OTIACHBIX TIPOMU3-
BOJICTBEHHBIX 00HEKTOB"
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