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1. Ileau u 32724l TUCHHUILIHHBI

Llens mnpemnomaBaHusi AUCUMIUIMHBL «bypeHue HE(PTAHBIX W Ta30BBIX CKBWKUH» -
O3HAaKOMHTh CTYIEHTOB CO crocob0amMu OypeHHs! CKBR)XHH, OCHOBAMH TEXHOJOTHU OYpeHHs H
3aKaHYMBAHHUS CKBAXKUH, METOAAMU TE€PMETUYHON H30JSAIMU HE(PTETra30HOCHBIX OOBEKTOB, C
OCJIO)KHEHHSIMH, KOTOpBIE MOTYT BO3HUKHYTh HpH OypeHHM W 3aKaHYMBAaHUM W BIHATH B
JanbHEeHIIeM Ha 3KCIUTyaTallui0 CKBOXHWH W JaKe Ha pa3pabOTKy MECTOPOXIEHHH B IEIIOM;
IIOKa3aTh BO3MOJKHBIC PE3EPBBI MOBBIIICHHUS KauyecTBA CKBAXWH M CHWKCHHE CTOMMOCTH HX, a
TaKXe MyTH TOBBIIEHUS (P (PEKTUBHOCTH.

B pesymprare m3ydenus aucuuiuinHel «bypeHme HE(QTSIHBIX M TA30BBIX CKBAXKHH
CTYACHTHl JOJDKHBI TIPUOOpPECTH HABBIKM TPAMOTHOTO BBIOOpa cmoco0a  BCKPBITHA
HPOIYKTUBHBIX OOBEKTOB M MPOEKTUPOBAHUS KOHCTPYKIMH CKBaXXHH, KaK JOJTOBPEMEHHBIX
KalTUTaJIbHBIX COOPY)KEHUH, Hay4YUThCS HA COBPEMEHHOM YpPOBHE 3HAaHUH BBIOMpaTh OypOBBIE
pacTBOPHI ATl BHICOKOKaYECTBEHHOTO BCKPBITHS HE(TEra30HOCHBIX TOPU30HTOB, pa3pabaThiBaTh
TEXHOJIOTUIO TePMETHYHON M30JSIIMU MPOHHUIIAEMBIX IMOPOJX M HAJSKHOW 3aIIUTHI 00CATHBIX
KOJIOHH OT KOPPO3HUH, KBUTN(PHUINPOBAHHO OLIEHUBATH KAYECTBO CKBA)KUHBI.

2. Mecrto mucuuiidHbl B cTpykType OI

JlaHHas AUCITUIUIMHA SIBJSIETCS BAPUATHBHOM 4YacThi0 MpodecCHoHaIbHOTO mukia. s
U3ydeHUsS Kypca TpeOyeTrcss 3HaHWE: XUMHUHU, THUIPABIUKH, TEPMOJWHAMUKH, OCHOBBI
He(dTera3oBoro Jiejaa u reoJIorHsl.

B cBow ouepenb, AaHHBIM Kypc, MOMHMO CaMOCTOSITEIbBHOTO 3HA4Y€HHUs, SIBIISICTCS
MPEAMIECTBYIONMIECH AUCIIUIUIMHON 711 KyPCOB: XUMHUSI OYPOBBIX MPOMBIBOYHBIX U TAMITOHAYKHBIX
pacTBOpOB, THIpaBiIMKa OypeHHUs, TOJ3EeMHas TUIPOMEXaHHWKA, TOJ3EMHAas THJPABIIHKA,
MaTeMaTH4YeCKHe METO/IbI B HE()TEra30BOM JIeIie.

3. IlepeyeHb MIIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIMHE (MOLYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUSI KOMIIETeHM I

Tabimuna 1

Kox mo ®I'OC HNHIuKaTOphI 10CTHKEHUS Ilnanupyemble  pe3yJbTaThl

0o0yyeHUs1 MO JUCUMILIHHE

(3YB)

IIpodeccnonanbHbIE
IIK-1 cnoco6nocts | ITK-1.1 3Haer OCHOBHBIE | 3HATH:
OCYIIECTBIISATh U | IPOU3BOJICTBEHHBIE  MPOLIECCHI, | - HCTOPUIO pa3BUTHS
KOPPEKTUPOBATh MIPEICTaBISAIONINE eauHylo | HeprerazoBoii oTpaciu;
TEXHOJIOTHYECKUE LIETIOYKY HE()TEra3oBbIX | - TEXHOJNOTHUI0O H  TEXHUKY
MIPOLIECCHI TEXHOJIOTHIA, OypeHHsi HE(TSHBIX M Ta30BBIX
He(TEerazoBoro I1K-1.2 ymeer IIPU | CKBAXUH;
MIPOU3BOJICTBA B | B3aUMOJICHCTBUU C CEPBUCHBIMHU | - TEXHUKY U  TEXHOJOTHUIO
COOTBETCTBUU C | KOMIAHUSIMH U CHEIHATUCTaMH | 10ObIYH HeTH;
BBIOpaHHOW  c(epoil | TEXHHYECKUX CIIyX0 | - OCHOBBI  pa3pabOTKu U
npodeccnoHabHOM KOPPEKTUPOBATH JKCIUTyaTallii  He(PTSIHBIX U
NeSITeIbHOCTH TEXHOJIOTUYECKHE IPOLECChl C | Fa30BBIX MECTOPOXKICHUI;
YYETOM PEATBHON CUTYaLINH,




IIK-1.3 uMeeT HABBIKH
PYKOBOJICTBA
MIPOMU3BOICTBEHHBIMHU
HpOI.IGCC@.MI/I C HpI/IMeHeHI/ICM

COBPEMEHHOTO O00OPYIOBaHUS H
MaTepUasoB.

yMeThb:

-OLICHUTb OCHOBHOM YpOBEHb
TEXHUKU u TEXHOJIOTUH
OypeHus, pa3paboTKu u
9KCIUTyaTallui U CKBAXKHH;
-BBIIIOJIHSTH npocreimune
pacyeTsl 1o BBIOOPY

obopymoBanusi s (HOHTaAaHHOU
Y HACOCHOM HOOBIYH;

BJIAJ€Th:
- HEOoOXOAMMOW 3JIEeMEHTapHOMN

HAYYHO-TEXHUYECKOU 6a3oit
MIPOU3BOIUTH pacueTsl B
He(TerazoBoi OTPACIIH.
IIK-12 Cnocob6nocts | IIK-12.1 3HaeT HOpMaTUBHBIC | 3HATH:
BBITIONHATE  Pa0OOTHI | JOKYMEHTHI, CTaHIAPTHI, | BHITIOJTHEHHE TEXHOJIOTHYECKHUX
1o COCTaBJICHUIO | JeHCTBYIOLINE WHCTPYKLIHUHY, | MHKEHEPHBIX  pacueToB MpH
MIPOEKTHOM, METOJIMKH TPOEKTUPOBAHUS B | CTPOUTEIHCTBE CKBAKHUH.
CITyKeOHOM HedTera3oBoii OTpaciu; yMeTh:
KyMEHTaLUH B | [IK-12.2 ymeer abaThIBaTh ;
AOKyMeHTal ymeeT paspab BBIOMpAaTh  000pyIOBaHHE |
COOTBETCTBHUHU C | TUIIOBBIE MIPOEKTHEIE,
5 - . 5 YCTaHABIMBATh  ONTHMAIbHBIC
BBEIOpaHHOM il | TeXHOJNIOTHYECKHEe U paboun
PaHHO C(bego CXHOIIOTHHICCKHC PabOTIC | vonoBus ero paboThl, yMeTh
npodeccnoHanbHOM JIOKYMEHTBI C HCIHOIB30BAHUCM | oo oo oo MOy UEHHEIE
NeSATEIbHOCTH KOMITBIOTEPHOTO SHAHS B pAKTHYECKOH
TIPOCKTHPOBAHIA NESTEIbHOCTH  WHXXEHEpOB B
;;I)ZH;);I(;FI/ILIGCKI/IX IPOIIECCOB; oGIIACTH Gypenus "
T umeer HABRIKW | o crnyatammn HeTSIHBIX U
HCIIONB30BATE  MHHOBALMOHHBIC | o0 m oo
METOJbl U1 pELIeHUs 3aaay
BJIAJI€Th:
MIPOSKTUPOBAHUS
HaBbIKaMU COCTaBJICHUS
TEXHOJIOTUYECKIX U
TEXHHYECKOTO  TPOEKTa  Ha
MIPOM3BO/ICTBEHHBIX MPOLIECCOB B )
. CTPOUTENICTBO CKBAXHH;
HedTera3zoBoi OTpaciu. .
HAaBBIKAMH  CaMOCTOSITEIIHbHON
OLICHKH u aHaM3a

IIPOMBICTIOBOM CUTYalUU.




4. O0beM 1M CUMIIMHBI M BUABI y4eOHOH padoThl.

Taoauma 2
“ Bcero uacon/3.ex. Cemectp
Buna yueOHo# padoThI 5 4
(010 ]0) 300 (01010) 300
Konrakrhas padota | coy o8 | 16/0,44 | 68/1,88 | 16/0,44
(Bcero)
B ToMm uncne:
Jlexuuu 34/0,94 | 8/0,22 | 34/0,94 | 8/0,22
[IpakTnueckue
3aHATUA
Jlabopatoprbie 34/0,94 | 8/0,22 | 34/094 | 8/0,22
paboThI
CamocrostensHas 76/2,1 | 128/3,55 | 76/2,1 | 128/3,55
pabota (Bcero)
B toMm uncne:
KypcoBoii npoekt
Pedepar 10/0,27 | 30/0,83 | 10/0,27 | 30/0,83
Temsbl ni1g
CaMOCTOSITEILHOTO 56/1,55 | 88/2,44 | 56/1,55 | 88/2,44
U3YYCHUS
[ToaroroBka k 3a4ery 10/0,27 | 10/0,27 | 10/0,27 | 10/0,27
Bua orueTrHocTH 3ad. 3ad4. 3ad4. 3ad4.
Ooman
TPYA0EMKOCTE 144 144 144 144
aucoumianHbl Yac
4 4 4 4
3au. en.
5. Conepixkanue 1M CHUNIIHHBI
5.1. Pa3nenanl TMCOUILIMHBI 1 BUABI 3aHATHH
Taoaumna 3
HaunmeHoBaHue pa3zjieiia Jlexu. J1ao. Bcero
Ne 3aH. 3aH.
JUCIHUILTHHBI 110 4acoB
n/n an qacel Jachbl
cemectp 0®0 | 0®0 | 0®O
OcHoBHBbIE QYHKIIUU U
1 KJIaccupuranms 2 ) 4
NMPOMBIBOYHBIX
KHAKOCTEMH
MeToabl H3MepPeHust
, | MapameTpos ) ? 4
NMPOMBIBOYHBIX
KHAKOCTEH
PeryaupoBanue cBOMCTB
3 | NpOMBIBOYHBIX 2 2 4
JKHIAKOCTeN




MarepuaJbl st
NPUTOTOBJICHUS U
peryJiMpoBaHusi CBOICTB 2 2 4
NMPOMbIBOYHBIX
KHIKOCTEel

IIpoMbIBOYHBIE
KUIKOCTH

IIpurorosiieHue u
odopyaoBaHue
NpuMeHsieMoe NpH
NPUTOTOBJICHUH
NMPOMBbIBOYHBIX
KHIKOCTEel

O4uHCcTKA NPOMBIBOYHBIX
JKHAKOCTEH

CBoiicTBa, QyHKIIUM U
KjIaccupuranms
TAMIIOHAKHBIX
MaTepHaJioB

Marepuanabl u 100aBKH
JJIS IPUTOTOBJIEHUST U
peryJiMpoBaHus CBOICTB
TaMIIOHAKHBIX cMeceil

10

TamnoHaxxkubie
PacTBOpPHI HA OCHOBE 4 4 8
BSIUKYIIIMX BeleCTB

11

TamnoHaxxkubie
PacTBOpPHI HA OCHOBE 4 4 8
OPraHUYecKNX BelecTB

12

IIpupogooxpanubie
MepPONnpHUATHS

5.2. Conep:xanue pa3ie10B M CHUIIAHbBI
Tabauua 4

HaunmeHnoBanue
pa3aesa TUCUMIIIIMHBI

Conep:xxanue pasaena

2

3

Beenenue.

Knaccmbnxaum{ CKBA>XHWH I10 HEJIECBOMY HAa3HAYCHHIO, ITIOHATHE O

[ToHsTHE O CKBaXXMHAX. | IIMKJIE CTPOUTEIIbCTBA CKBAXKUHBI U €€ CTPYKTYpE.

Crioco6w1 OypeHnus.
Bypenue Hermy0okux

CKBa’>XHH.

Br160op criocoba Oypenust, KiraccupuKamus COBPEMEHHBIX
croco0oB OypeHus: yaapHO-KaHATHOE, BUOPAIIMOHHOE, IITHEKOBOE
¥ KOMOMHHMPOBaHHOE. Y CTAHOBKH M CTaHKH JUI OypeHus,
000pyJOBaHUE Y HHCTPYMEHT.




['opHble mOpojbl, ciararouiye paspe3 HeQTSHBIX M Ta30BBIX
CKB&XHUH MECTOPOXKIACHUN. DPU3NKO-MEXaHHUYECKUE CBOWCTBA
TOpHOHM TOpoabl. AOPa3sMBHOCTh TOPHBIX TopoA. HackimeHHOCTh

I'opHO-reonoruyeckue TOPHBIX  TIOPOJI. [TopoBoe  nmaBneHwHeE. Koaddunment
3 | yenosus OypeHus AHOMAJIBHOCTH TIUIACTOBOTO (MOpOBOrO) maBieHus. HWHmekc
HE(TSHBIX U Ta30BbIX re0CTaTUYECKOro JaBlieHUs. HampspkeHHOE COCTOSHUE MOpoj B
CKBaYKUH €CTECTBEHHBIX YCIIOBUSX 3aJ€TaHUSl U B OKPECTHOCTH CKBA)KMHBI.
I'eocratnueckas Temmneparypa rOpHbBIX MOPOJ U TEIUIOBOU PEXUM
CKBa)KUHBI.
BypoBeie momora s OypeHuss 0Oe3 orOopa  KepHa:
KOHCTPYKTUBHBIE ~ OCOOEHHOCTH JIOMACTHBIX, IIAPONICYHBIX,
alIMa3HBIX W TBEPAOCIUIABHBIX [OJIOT, HMX JIOCTOMHCTBA U
HeJoCTaTKu, oOjacTu mpuMeHeHus. bypoBble pgonora uis
OypeHuss ¢ oOTOOpOM KepHAa —  KOJIOHKOBBIE  JOJIOTA.
[MpuHIHMIManpHas cXeMa KOJIOHKOBOTO JOJIOTa, COCTOSIIEro M3
OypWJIBHOM  TOJIOBKM W  KEPHONPHUEMHOTO  YCTPOWCTBA.
. KoHCTpyKTUBHBIE OCOOCHHOCTH  JIOTIACTHBIX, IIAPONICYHBIX,
[Toponopaspymaroniui
4 HHCTDYMCHT, alIMa3HBIX M TBEPAOCIUIABHBIX OypUJIBHBIX TOJIOBOK, HX
JOCTOMHCTBA M HEJOCTaTKH, obrmacTh  MPUMEHECHHS.
KoHcTpyKkTHBHBIE OCOOEHHOCTH KEPHONPHUEMHBIX YCTPOMCTB CO
ChEMHBIM KEPHONPHEMHHUKOM, WX JOCTOMHCTBA M HEJOCTaTKH,
ob0nactu mnpuMeHeHus. [IpuemMHbIE KOJOHKOBBIE [0JIOTA, HX
JOCTOMHCTBA W HEAOCTaTKH, O0JIaCTH TpUMEHEHUs. bypoBbie
J0JI0Ta  CHEHaJbHOTO  Ha3HAuYeHUS. BcnomoratenbHbie
WHCTPYMEHTBI: KaTuOPaTOPhI, PACITUPUTEITH.
BypoBbie ycTaHOBKH U 000pYyI0BaHHE, AIMa3HOE KOJIOHKOBOE
5 KononkoBoe 6ypenue. OypeHnue, OeckepHOBOE OypEeHHE, KOMIUIEKC C THIPOTPACTIOPTOM
BypunbsHas konoHHa. KepHa. DJIeMEHThI OypUIBHON KOJIOHHBI, THUITBI OYPHIBHBIX TPYO,
IPOEKTUPOBAHNE KOMIIOHOBOK U pacyeT OypUIIbHBIX KOJIOHH.
Hazauenne wu kiaccudukanmss MPOMBIBOYHBIX — KHIKOCTEH.
6 [TpombiBKa 1 ipostyBKa | TexHOJIOrMYecKass cXema ITUPKYJISIHOHHOW CHCTEMBI OYpOBOM,
CKBa)KUH. MPUTOTOBIICHUE, OYMCTKA W Jeraszanus OypOBBIX pacTBOPOB,
KOHTPOJIb Ka4eCTBA MPOMBIBOYHBIX JKUJKOCTEH.
Pexxum Oypenus. [MonsaTne o pexume, TapaMeTpbl pPeXUMa U KPUTEPUH €ro
7 [TpoexTupoBanue s dexTuBHOCTH, (PAKTOPHI BIUSAIOIMIMNE HA TOKa3aTeau pPabOTHI
PEXHUMOB OypeHUs nonot. KoHTpounb 3a mapameTpaMu pexxuma OypeHus, YCTpOHCTBa
CKBA)KUH. JUIsL BBIOOpa ONTUMANIBHBIX NTApaMeTPOB pexkrMa OypeHusl.
Knaccudukanus 3a00iHBIX 1BUTATENEH, NX BUIBI: BHHTOBBIC U
8 | 3aboliHbIe NBUTATEIH. TUAPABIMYECKHE 3a00HBIC ABUTATENH, TYpO0OYyphl. OCHOBHBIC
TpeOOBaHUS K 3a00WHBIM TBUTATEIISIM.
Bbypenue ckBaxuH B [TprunHBI cCaMOPON3BOIBHOIO UCKPUBJICHHS CTBOJIA CKBAYKUHBI,
9 | 3a7aHHOM HAmNPAaBIICHUH, | MPEAYNpPEKICHUE U 00phOa C UCKPUBICHUEM CTBOJIA CKBAKUHBI.
VCKPUBJICHHE CKBRXUH. | bypeHne HaKJIOHHO-HAMPaBJIEHHbBIX CKBAKHH.
OClIOKHEHIS 1 aBapui Buner ocnoxHeHHA, TpeaynpexaeHue 1 60pb0a ¢ MmoriIomeHusIMu
HpH GypEHUH CKBAYHH, 6y;30130r0 pacTBopa. Hpenynpemnelime ra3oHeTeBOIONPOsIBIIE-
10 HUl 1 00pb0a ¢ HUMU. Bubl aBapwii, UX MPUYIUHBI © MEPHI

MephbI UX
MPEAYIPEKICHHUS.

HpeayNPEKACHNS, JIUKBUAALMS TPUXBATOB. JIOBHITBHBIN
MHCTPYMEHT U pabota ¢ HuM. Opranusanus padoT Npu aBapu.




11

Pazo6menue miacTos.
KoHcTpyK1us CKBaXuH.

Br160p KoHCTpYyKITMU CKBaXUHBI. O0CcagHbIe TPYOBI, yCTPOMCTBA U
MPUCTIOCOOICHHUSI [JIsl OCHAIICHUST 00CaTHBIX KOJIOHH, CITyCK
00ca/IHOM KOJIOHHBI B CKB)KUHY. PacueT 00caIHBIX KOJIOHH.

Kpemnnenue u TaMmoHaxHbIe Marepuaibl u obopymoBanue JUTSt
12 | uemeHTHupoBaHue LIEMEHTUPOBAHHS. Pacuet EMEHTUPOBAHUS CKBaKHH,
CKBa)XMH. MOJITOTOBUTENIbHBIE pA0OTHI U TTPOIECC IIEMEHTUPOBAHUS.
[loaroToBka CKBaXXMHBI K OCBOCHHIO. BTOpuuHOE BCKpBITHE
13 OcBoeHHE U UCTIBITAHUE | POAYKTUBHOTO IacTa nepdopammeii. CriocoObl BEI30Ba MIPUTOKA
CKBa)XMH IIPU OCBOCHUM CKBaXXUHBI. VcnbiTaHue CKBaXkuHbl. BpemeHHas
KOHCEpBalUsl CKBAKUH. JINKBUAALNS CKBAXKUH.
HcTouyHMKH OnMacHOCTH IS TIepcoHaja B mpolecce OypeHus u
3aKaHYMBAaHUS CKBaXUHBI. OCHOBHBIE MEPOIPUSATHUS MO TEXHUKE
OcHOBBI TEXHHUKHU | 0€30MacHOCTH, MPOTUBOMOXKAPHON TEXHUKE U OXpaHE Tpynaa MpH
14 | Ge30macHOCTH M 3aIIUTHI | OypeHUN W 3aKaHYMBAHWH CKBAKUHBI. BO3MOXXHBIE TPUYUHBI
OKpPY’KaroIEeH Cpebl 3arpsA3HEHUS] OKPYXKAlolleW Cpeabl M Mepbl MO €€ 3aluTe.
OcCHOBHBIE MEPOMNPUATHS O YMEHBIICHHIO MOTEPh MaXOTHBIX
3€Mellb, JJECHBIX MACCHBOB.
TexHU4eCKui IIPOEKT Ha CTPOUTENBLCTBO CKBAXKUH. I eosoro-
Texuuko- TexHu4eckuil Hapsij. [lokazaTenu onpenensomme
15 | axoHOMHUUYECKHE MPOJIOJKUTENBHOCTD IIUKJIA CTPOUTENHCTBA CKBAXKHUH.
nokasaresn OypeHusl. OCHOBHBIE JTOKYMEHTHI Ha CTPOUTEIBCTBO CKBAKUH. OCHOBHBIE
TEXHUKO-9KOHOMUYECKHE MTOKA3aTeIM CTPOUTENICTBA CKBAYKUHBI.
5.3. JlabopaTOpHBIil NPAKTHKYM
Tabauua S
Ne
w/n HanMeHoBaHMe pa3iesia IMCHUILIHHbBI Conep:xanue pa3zjiena
1 Crnoco6w1 Oypenus. bypenue Onpenenenue nokasaTejaei MEXaHMYECKUX CBOMCTB
HETITyOOKUX CKBAKHH. TOPHBIX MOPOJI METOIOM BJIaBJIMBAHUS IITamMIa
I'opHO-Teonornueckue ycnoBusi OypeHus Vsyuenme KoHCTpyKiii OYpOBKIX 10TI0T M
2 OypHJIBLHBIX TOJIOBOK. M3ydeHre u KoIupOBaHHE
HE(TAHBIX U Ta30BbIX CKBAKUH
M3HOCA OTPaOOTAaHHBIX JIOJIOT.
W3yueHre KOHCTPYKIMA 3JIEMEHTOB OypHIIbHOM
3 | [Toponopa3pymaromuii UHCTPYMEHT. KOJIOHHBI.
Pacuer OypuiibHOI KOJOHHBI Ha MPOYHOCTD
4 KononkoBoe 6ypenue. bypunbHas Pacuersl moteph naBieHUs B HUPKYISLHUOHHOMN
KOJIOHHA. CHCTEME.
5 | ITpombIBKa ¥ TPOTyBKA CKBAaKHH. [TpoekTupoBaHue PeKUMOB OYPEHHSI CKBAKHH.
Pexum Oypenust. [IpoektupoBanue . . .
6 W3yueHne KOHCTPYKIMIA 3a00HHBIX IBUTATEIICH.
pEKUMOB OypeHUS] CKBaYKUH.
W3yueHne KOHCTPYKIHMH OTKIOHUTENEH, mpruOopoB
7 | 3a00lHbBIE IBUTATEN. JUIi  KOHTPOJIA  MOJIOKEHUSI  OTKJIOHUTENIA B
CKBa)XHMHE.
bypeHue ckBaxxuH B 3aJaHHOM
8 | HampaBneHUH, Pacuer o6camHo# (9KCIUTYaTallMOHHOM ) KOJIOHHBI.
WCKPUBJICHHE CKBAXKUH.
9 OcnoXHEeHHsI ¥ aBapuH pU OypeHUHr Br160op kKOHCTpyKIIMK CKBaXUHBI. Pacuer

CKBaXMH, MEPBI UX NPEIYNPEKICHUS.

HCMCHTHUPOBAHHA CKBAKWH.

5.4. IlpakTH4yecKue 3aHATUSA
(He mpeaycCMOTPEHbI)
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10.

11

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31

6. CamocrosiTesibHast padoTa CTYICHTOB IO JHCIUIIHHE
Bonpocs! 1J151 caMOCTOATEILHOTO H3YYeHH

Knaccudukanus 3a60HHBIX JBUTaTENCH.
Typ60oOypsI: IPUHIIUTI IEHCTBUS, XapaKTEPUCTHKA TYpOHUHBI TypOoOypa.
KoHCTpyKTHBHBIE OCOOEHHOCTH  OIHOCEKIIMOHHBIX, [JBYX- M  TPEXCEKIIMOHHBIX
TypO0OypoB st OypeHusi 6e3 orOopa KepHa, TypOOOypoB miis OypeHHs ¢ OoTOOpOM
KepHa, TypOoOypa /i OypeHus: HAaKIOHHBIX CKBAXXHH U PEaKTUBHO-TYPOMHHBIX OYpOB.
KoHcTpyKTHBHBIE OCOOCHHOCTH W TIPUHIIMI JEHCTBUS BUHTOBBIX 3a00MHBIX JBUTATEIICH.
XapakTepucTUKa BUHTOBOTO 3a00HHOTO JIBUTATEIIS.
KoHCTpyKTHBHBIE 0COOEHHOCTH U MPUHIUI AEUCTBUS AJIEKTPOOYpPOB.
XapaKkTepuCTUKA ABUTaTENIs 3JIEKTPOOYPOB.
CucreMa TOKOIIOABOA.
CoctaB 1 Ha3HaueHHe OypUIIBHOI KOJIOHHBI, YCIOBUS pab0Thl OYypUIBLHON KOJOHHBI MPH
poTOpHOM crioco0e OypeHus U Tpu OypeHHUH C 3a00MHBIMH JIBUTATEIISIMU.
KoHCTpyKTHBHBIE OCOOCHHOCTH 3JIEMEHTOB OYpPHIIBHOW KOJOHHBI: OYpUIIBHBIX TPYO H
COCIMHUTEIIBHBIX MY(T, OYpUIBHBIX 3aMKOB, OYpWJIBHBIX TPYO C TpHUBApPECHHBIMU
3aMKaMH{ CIEIHaTbHOH KOHCTPYKLMHU, OYpUIIBHBIX TpyO U3 aJIOMHHHMEBBIX CIUIABOB,
YTSOKEICHHBIX OYPUIIBHBIX TPYO.
JIOCTOMHCTBa M HEJOCTaTKM, OOJIACTH MPUMEHEHMs Ka)XJIOro THMa OYypUIBbHBIX TPYO,
YTSOKEICHHBIX OYPUIIBHBIX TPYO.

. IlepeBOTHUKH, UX KOHCTPYKTHBHBIE OCOOCHHOCTH M Ha3HAYCHUE.
12.
13.
14.
15.

TexHomornueckasi OCHacTKa OypHUIbHOUN KOJIOHHBI.

KomrekroBanue u SKCIuTyaTarus OypuiabHOW KOJOHHBI.

Harmpsixenus, BO3HUKaOMNe B OypHIbHON KOJIOHHE.

[Ipunnun pacuera OypHIBHOW KOJIOHHBI MPU POTOPHOM OypeHMHM U NpPH OypeHHU C
3a00MHBIMU JABUTATEISIMH.

MexaHu3M pa3pylieHds MOPOAbl MPH BAABIMBAHUU OJWHOYHOTO IMIJIMHIPHYECKOTO
HITaMmIa.

OcCHOBHBIE CXEMBl B3aHMMOACUCTBUS pabOUMX »BIEMEHTOB IOPOIOPA3PYIIAIOLIETO
MHCTPYMEHTA C IOPOI0i Mpu OYypEeHUH.

[TonsTHe 0 pexxume OypeHus, ero mapaMeTpax M Mmokaszarensx padoThl J0JI0TA.

Bnusinue napameTpoB pexnMa OypeHHs Ha IoKaszaTelau paboThl U U3HOC JI0JIOTA.
[Tonsatue o 6ypuMOCTH TOPHBIX MTOPOI.

PanmoHanpHas MpoaoHKUTEIEHOCTS PabOTHI 10J10Ta Ha 3a00¢€.

Crenuduka pexxuMoB OypeHUS POTOPHBIM CIIOCOOOM C 3a00MHBIMU JIBUTATENISIMHA U TIPU
oTbope KepHa.

@OyHKIIMN OYypOBBIX PACTBOPOB U TPEOOBAHMS K HUM.

Knaccudukammst 6ypoBbIX pacTBOPOB.

CaotlicTBa OYpOBBIX PaCTBOPOB.

OcHoBHbIE BUABI OYpPOBBIX pAacTBOPOB Ha BOJAHOW OCHOBE M MaTepHallbl ISl HX
MPUTOTOBIICHUSI.

BypoBble pacTBOpbl Ha YIJIEBOAOPOJHONW OCHOBE, MaTepHasbl JUIsl UX MPUTOTOBICHHUS;
00J1aCTH UX PUMEHEHUS.

["a3000pa3Hble areHTHl U adpPUPOBAHHBIE OypOBBIE PACTBOPHI, 00JACTH UX NMPUMEHCHHS.
[IpuroroBnenue OypoBBIX PAaCTBOPOB.

BrusHmre coctaBa M CBOMCTB OYpOBBIX PAacTBOPOB Ha 3(PGHEKTHBHOCTH pabOTHI J0JIOTA.
Ourctka yacTuil pa30ypeHHBIX TIOPOJI U Iera3aiusi OypoBOTo pacTBOpa.

®axTophl, 00yClIaBIUBAIOIINE HW3MEHEHUE COCTaBa M CBOMCTB OYPOBBIX pPacTBOPOB B
nporecce OypeHusl.

. [lpyHUIMIIBI peryarpoBaHUsl CBOWCTB OYpPOBBIX PACTBOPOB.
32.
33.

[TpuHIMTIBI XUMUYECKOH 00pabOTKH Ha BOJHON OCHOBE.
Br160p pearenToB 1151 00pabOTKH OYPOBBIX PaCTBOPOB.



34.
. [lornomenust OypoBbIX PacTBOPOB.
36.
37.
38.
39.
40.

35
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20.
21.
22.

23.
24.
25.
26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Knaccudukanus ocinoxHeHHI B rpoiiecce OypeHus.

I"a3onedTeBOIONIPOSBICHUS.
OcnoXHEeHMUsI, BBI3BaHHBIE MIPOSBICHUEM CEPOBOAOPOA.
[IposiBneHuss HEyCTOMYHUBOCTH FOPHBIX IIOPOJ:
OCBITH, 0OBAJIBI TOPO/I, CY’)KEHHUSI CTBOJIA CKBA)KUHBI.
KenoboobpazoBaHus.

Tembl 1151 pedpeparTon
Pacrenenne MHOrosIeTHEMEP3IIBIX TOPOA.
CaMonpou3BoOJIbHOE UCKPUBJICHUE CKBAKUH MTPU OYpEeHHH.
[IpyuyuHel ¥ IpU3HAKK BOSHUKHOBEHHUS OCIIOKHEHUM.
OtpunaTtenbHble TOCIEACTBUS OCI0KHEHUM.
CriocoObI IpeayNpeKACHIS ¥ TUKBUIAIIUN OCTIOKHEHHH.
[Tonsitue 06 aBapuu.
[TpuxBaTsl OypHIIbHOM 1 00CaTHON KOJTOHHBI.
ABapuu ¢ noyotaMu. ABapuu ¢ 3a00MHBIMH IBUTATEIISIMU.
ABapuu B pe3ynbTare NaJcHNs B CKBaXXHHY [IOCTOPOHHUX IIPEIMETOB.

. JIOBWJIbHBIN MHCTPYMEHT.

. JIoBusbHBIE pabOTHI.

. [Ipenynpexaenne NCKPUBICHHS BEPTUKAIBLHBIX CKBAKHH.

. Lenu 1 criocoObl OypeHHs HAaKJIOHHBIX CKBaYKUH.

. [Ipounu HAKITOHHBIX CKBAYKUH.

. OpueHTHpOBaHNE OTKIOHUTEIIS.

. KycToBoe pa3mernieHne CKBaKHH.

. ['opr30HTaIBHO Pa3BETBICHHbBIE CKBAYKUHBI.

. Pa30ypuBanue (BCKpbITHE) MIPOTYKTUBHOTO TIIACTA.

. Texnonoruueckue (HakToppl, 0OOECHEUYMBAIONINE BCKPHITHE MPOJYKTHBHOTO IIIacTa.

H3meHeHne TuIpoJMHAMHYECKOT O JaBJICHUS! B CKBAKMHE MPU BCKPBITUH ILIACTA.
W3MeHeHne mpoHUIIaeMOCTH 30HBI IL1acTa.

BypoBbie pacTBOpHI 11 BCKPBITUS TPOAYKTUBHOT'O ILIACTA.

OcoOeHHOCTH ~ 3aKaHYMBAaHHMS ~ CKBRXMH  Ha  Ta3oBbIX  Ta30KOHCHCATHBIX
MECTOPOXKICHUSIX. 3aKaHUMBAHNE TOPU3OHTAIILHBIX CKBAYKUH.

Br16op THa 6ypoBoro pactBopa JUisi BCKPBITHS IPOIYKTUBHBIX TUIACTOB.

CrniocoObl IEpBUYHOTO IEMEHTHPOBAHUS 00CaHON KOJIOHHBI.

TaMIoHaXHbIE MaTepUabl.

CaolicTBa TaMIOHAXHBIX PACTBOPOB U LIEMEHTHOTO KaMHSI.

[MpuHIMIBE BRIOOPa TAMIOHAXXHOTO MaTepuana, HOPMHUPOBAHUS U PETYIHPOBAHUS
CBOMCTB TaMIIOHA)KHBIX PACTBOPOB U LIEMEHTHOTO KaMHSI.

OcHoBHBIE (PAKTOPBI, BIMSIOMIME HA KAaUYeCTBO IIEMEHTHPOBAHUS O0OCAaTHON KOJOHHBI M
Ka4yecTBO pa300IIeHHs IJIACTOB B CKBaKHHE.

Ocno>xHeHHs TPH EMEHTUPOBAHUH 00CaHBIX KOJOHH.

[TpuHLIMIIBI pacyeTa NEPBUYHOTO IIEMEHTUPOBAHMSI 00CAIHOM KOJOHHBI.

OCHOBBI TEXHOJIOTUM PEMOHTHOT'O IIEMEHTHPOBAHUS.

OCHOBBI TEXHOJIOTMH YCTAHOBKH 1IEMEHTHBIX MOCTOB.

CoctaB OypoBOii yCTaHOBKH.

Knaccudukammst 6ypoBbIX YCTaHOBOK.

Ob6opynoBaHue 1Jis CITyCKOTIOABbEMHBIX paloT.

OGopynoBaHue I BpaleHUs1 KOJIOHHBI TPYO.

Ob6opynoBaHue 111 HPOMBIBKU CKBAKUHBI.

[lemeHTHpPOBOUHOE 0OOPYAOBAHUE.

[TpuHIMTIBI MOHTa)Xa M TPAHCIIOPTUPOBKHM OYypPOBBIX YCTAaHOBOK Ha CYIIIE.

OO6mue cBepeHust 00 yCTaHOBKAX st OYpEeHUSI CKBKHUH B aKBATOPHSIX.



YueOHo-MeTOAMYECKOE O0ecTIieueHHe IJIsl CAMOCTOATENbHO padoThI

1. bypoBble cTaHku © OypeHHE CKBaXWH. bypeHuMe HEDTSIHBIX M Ta30BBIX CKBaKWH
[DnexTpoHHBI pecypc]: naboparopHbld mpakTukym/ M.B. MypanxanoB [u  ap.].—
DneKkTpoH. TekcToBble naHHble.— CraBpomonb: CeBepo-KaBkasckuii  (enepanbHbIA
yHuBepcureT, 2017.— 136 c.— Pexxum nocryna: http://www.iprbookshop.ru/69376.html.

2. babasn D.B. UnmxkenepHbie pacueTsl npu OypeHHH [DaexkTpoHHBIA pecypc]/ babasn 2.B.,
Uepuenko A.B.— DnekTpoH. TekcToBble nanHbie.— M.: UH(ppa-Umxenepus, 2016.— 440
c.— Pexxum noctyma: http:// www.iprbookshop.ru/51724.html.

7. OueHo4YHbIe CPeACTBA

7.1 Bonnpocsl K nepBoii py0exHOl aTTecTanuu

DU3UKO-MEXAHUYECKUE CBOKMCTBA TOPHBIX MOPO/I.

BypuMocTh TOpHBIX OPOSI.

Crioco0bI pa3pylIeHus: TOPHBIX MTOPO/I.

Kareropun mopo mo 6ypumocTH.

Knaccudukanus cioco6oB OypeHus: pa3BeJOYHBIX CKBaYKUH.

KononkoBoe 6ypenue, BEIOOp criocoda OypeHws.

. beckepHoBOe OypeHME CKBaXHH.

10. ITpombIBKa CKBa)KMH; BEIHOC BIOYPEHHOMN MTOPOIbI U3 CKBAKUHBI.

11. Buas! nopo1opa3pyaronero HHCTpyMEHTa [0 Ha3HAUYEHUIO U KOHCTPYKIMH.

12. Be16op mopoaopa3pymaroniero MHCTpyMeHTa.

13. Bb160op KOHCTPYKLIMU CKBAXHUHBI (KOJIOHKOBOE OypeHue).

14. B kakoM TopsiIKe BEACTCS BEIOOP KOHCTPYKIIMH CKBaKUHBI TTO TIPOSKTHOMY

15. reonoruueckoMy paszpesy.

16. KonTposb 3a mapameTpaMu pexxuma OypeHusl.

17. Bo1bop BuAa 1 mapamMeTpoB OYUCTHOTO areHTa (MMPOMBIBKA CKBAYKUH).

18. PaGota OypuiibHOM KOJIOHHBI, Ha3HaueHne bK.

19. Be16op Tunopasmepa OypHIbHBIX TPYO.

20. Bo16op YBT (yTspkeneHHBIX OYPHIIBHBIX TPYO).

21. Kakumu npaBuiIaMu pyKOBOJCTBYIOTCS IIPH BEIOOpE TTapaMeTPOB POMBIBOUYHOTO
pacTBopa.

22. [TapameTpsbl pesxuma OypeHHsL.

23. Kareropuu CKBa)KUH MO HA3HAYECHUIO.

24. J1ns yero npeaHa3HauYeHbl NapaMeTPUUECKUE CKBAKUHBI?

25. [lns yero npenHa3HavYeHbl CTPYKTYPHBIE CKBAKUHBI?

26. 1y yero npeaHa3HauYeHbl MOUCKOBBIE CKBAYKUHBI?

27. Ins yero npou3BOIUTCS MPOMBIBKA CKBAKHH?

28. Iyt yero npeaHa3HaueHbl CKBAKUHBI CIIEIIUATIBHOTO Ha3HAYEHUA?

29. Pa3paboTka mapaMeTpoB pekumMa OypeHus.

30. BeiHOC BBIOYPEHHOM MOPOIBI M3 CKBAXKUHBI.

31. Onpenenenrie TBEPAOCTU TOPHBIX TOPOJ 1o Metoay Ipelinepa.

32. JInst uero npegHa3HAYEHbl ONIOPHBIE CKBAXKUHBI.

33. 13 kakux 3JIEMEHTOB COCTOUT OypHIJIbHAS KOJIOHHA.

N N

Oo0pa3sen onjera . .
MUWHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUS POCCUNUCKOU ®EJIEPALINNA

'PO3ZHEHCKUI FOCYI{APCTBEHHBIPT HE®TIHON TEXHUYECKUI VHUBEPCUTET
nMeHHu akagemuka M.J[. MUJIMOHIIMKOBA




BUJIET Ne 1
Jucrunianaa «bypenne He)TIHBIX U ra30BbIX CKBAXKHH)
Wucturyr__HedbTH MTaza  mpodmiis «IKCIUTyaTalus U 0OCTYy)XKMBaHHE OOBEKTOB MOOBIYM
He(TH» ceMecTp
1. Kareropuu nopoz 1o 6ypuMocCTH.
2. Knaccudukamms crioco6oB OypeHHs pa3BeIOYHBIX CKBAKHH.
3. Kononkosoe Oypenue, BBIOOp criocoda OypeHusl.

VTBEPXJALO:
«_» 201 r. 3aB. kadeapoii «kcbPOHI'M» A.1ll. XamanoB
7.2 Bonnpochl KO BTOPOii py0esKHOM aTTecTaluu

C kaxoil LieJIbI0 IPOBOAUTCS KPETUIEHUE CKBAYKUH?
N3 kakux BHIOB pabOT COCTOUT IIEMEHTHPOBAHNE CKBAXKUH?
BckpriTue u onpoOoBaHue MPOIyKTUBHBIX TOPU30HTOB.
[TonroroBUTENbHBIE MEPOTIPUATHUS K CITYCKY 00CaTHON KOJIOHHBI.
Pazobmienne miacToB, KperieHne CKBaKHH.
Buasl ocnoskHEHUM, TPOUCXOAIINX B CKBOXKUHE.
Bb160p KOHCTPYKIIMN CKBAKUHBI.
Jlis yero npeaHa3HAUYEHbI SKCIUTyaTallUOHHbIE CKBAYKUHBI?
BckpriTie npoayKTUBHOTO 1acta OypeHHEM.
. Tunbl 6ypOBBIX CTAHKOB MO KOHCTPYKIIMH U HA3HAYCHHUIO.
. UeM npou3BOAUTCS PeakTUBHO-TYpOMHHOE OypeHue?
. OT 4ero 3aBUCST CPOKH CXBAThIBAHHSI LIEMEHTHOTO PAacTBOpA.
. Kakue nHarpysku neiicTByroT Ha oOcagHble TpyObI?
. O61mue cBeeHHs O IIEMEHTUPOBAHUH CKBAXKHH.
. I3 xakux BUJI0B pabOT COCTOUT IIEMEHTHUPOBAHUE CKBAKUH?
. CiocoObl IEeMEHTUPOBAHHUS CKBAKHH.
. Uto nomkHa 00ecnevnTh KOHCTPYKIUS CKBaKUHBI?
. st gero nmpeaHa3HavYeHbl 00caHbIe TPYOBI?
. OcHOBHBIE TapaMeTPHI PEeXKUMa MOIEP)KUBAEMbIE B IpoLiecce OypeHusl.
. TexHuko-TexHonornyeckre GakTophl BIUSIONINE HAa KAYeCTBO KPEIUICHUS CKBaYKHH.
. TopnienupoBanue u nepopanust CKBaXXHH.
. OpranuzanuonHbie (JaKTOPhI BIMUSIONIME HAa KaYECTBO KPEIUICHUS CKBaXKHH.
. Ob1re MeponpusATHS MO YIYUIICHUIO COCTOSIHUS KOHTAKTa MPU KPETUICHUH.
. TaMnoHax ¥ LIEeMEHTHPOBAaHNE CKBAXKUH.
. TeXHUKO-9KOHOMHYECKHUE MTOKa3aTeNu OypeHHs..
. BckppiTHE TPOAYKTHUBHBIX TOPU30HTOB (TIJIACTOB).
27. OcBOEHHUE U UCTBITAHUE NPOTYKTUBHBIX IUIACTOB.
28. IIprurHbBl CaMOTIPOU3BOJIBHOTO UCKPHUBJIEHHUS CTBOJIA CKBAKUHBI.
29. bypeHue HaKJIOHHO-HAIIPABJIEHHBIX CKBAYKHH.
30. Buapl ocoKHEHHH, peayNpexacHre 1 00ph0a ¢ OCI0KHEHUSIMHU.
31. Buas! aBapuii, UX MPUYUHBI U MEPBI PETYIIPEKICHUS,
32. JIukBHU AL IPUXBATOB.

WX R WD —

[\ T NS T NG T NS TN NG T N0 T NG T S e T T e
NN P WD, OOV WN—O

Oo0pa3sen ounjera

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKOI ®EEPALINNA
I'PO3HEHCKUWI T'OCYIAPCTBEHHBI HEOTSIHOU TEXHUYECKNUM YHUBEPCUTET
nMeHn akageMmuka M.J[. MummoHIkoBa
BUJIET Ne 1

ﬂI/ICHI/IHJ‘II/IHa «BVDCHI/IG He(bTSIHI)IX 1 Ta30BbIX CKBAKHH))




Wucturyr__HedTH M Ta3a  mpoduiab «IKCIUTyaTaluss U OOCIy)KMBaHHE OOBEKTOB IOOBIYM
He(TH» ceMecTp

1. Bupasl ocnoxxHEHUH, NpeaynpexaeHne 1 60pp0a ¢ 0CI0KHEHUSIMHU.
2. Bwunapl aBapuii, UX IPUYUHBI U MEPBI IPEAYNPEKACHUA,
3. JIukBWAanus NpUXBaTOB.

VYTBEPXJIAIO:

«

» 201 r. 3aB. kadeapoii «kcbPOHI'M» A.1ll. XamanoB
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7.3 Bonipocsl k 3a4eTy
DU3UKO-MEXAaHUYECKUE CBOMCTBA TOPHBIX MOPO/I.
BbypuMOCTB TOpHBIX OPOL.
CrniocoOsl pa3pylieHusi TOPHBIX TOPO/I.
Kareropuu nopoz mo 6ypuMocTH.
Knaccudukammst cioco6oB OypeHus: pa3BeIOYHBIX CKBaKHH.
KomnonkoBoe O6ypenue, BeIOOp criocoba OypeHus.
beckepHOBOE OypeHHE CKBaYKHH.
ITpomBbIBKa CKBa)KHH; BBIHOC BBIOYPEHHOM MOPOJIBI U3 CKBAKHHBI.
Bunsl mopopopaspyliaoero HHCTpyMEHTa 10 Ha3HAYEHUIO U KOHCTPYKLHUU.

. BeiOop mopopopaspyiiaromero HHCTpyMeHTa.

. BBIOOp KOHCTpYKIIMH CKBaXKHUHBI (KOJIOHKOBOE OypeHue).

. B kakom mopsiike BeeTcsi BBIOOp KOHCTPYKIIMU CKBaXKUHBI 110 TIPOEKTHOMY
. TEOJIOTHYECKOMY pa3pesy.

. KouTpons 3a mapameTpamu pexxuma OypeHus..

. Be1Gop Bua 1 mapaMeTpoB OYHUCTHOTO areHTa (MMPOMBIBKA CKBAYKHH).
. PabGora OypunbHO#l KonmoHHBI, Ha3HaueHue bK.

. Bei6op tumnopasmepa OypuiIibHBIX TPYO.

. Bei6op YBT (yTskeneHHbIX OypuIIbHBIX TPYO).

. Kakumu npaBunamu pykoBOJCTBYIOTCSI IPU BBIOOpE apaMeTPOB MPOMBIBOYHOTO PacTBOPA.
. [TapameTpsl pexnma OypeHus.

. Kareropuu ckBaxuH 1o Ha3HaYEHUIO.

. J17ig 9ero npeaHa3HavYeHBI MapaMETPUIECKUE CKBAXKUHBI?

. Jlng yero npeaHa3HauYeHbl CTPYKTYPHbBIE CKBaKUHBI?

. JAnig 9ero npeaHa3HavYeHbl TOUCKOBBIC CKBAKUHBI?

. st wero npou3BOaUTCS MPOMBIBKA CKBAXKHH?

. J17g 9ero npeaHa3HavYeHbl CKBAKHHBI CTICIIMAILHOTO Ha3HAYCHUS?
. Pa3zpaboTka mapameTpoB pexxuma OypeHus.

. BeIHOC BBIOYpEHHOI OPO/IBI U3 CKBAXKUHBI.

. Onpenenenune TBEpIOCTH FOpHBIX opoa no metoay IllpeitHepa.

. 17 9ero npeaHa3HavYeHbl OMOPHBIE CKBAKHUHBI.

. VI3 kakux 3J€MEeHTOB COCTOUT OypuiibHAasi KOJIOHHA.

. C KaKkoil IeJIbI0 IPOBOAUTCS KPEIUIEHUE CKBaKHUH?

. I3 xakux BU0B pabOT COCTOMUT IIEMEHTUPOBAHUE CKBAKUH?

. BckpbiTre u onpoboBaHue IPOAYKTUBHBIX TOPU30HTOB.

. [loaroroBuTENbHBIE MEPOTIPUATHUS K CITYCKY 00CaTHOM KOJOHHBI.

. Pazo0mienne miacToB, KperieHUEe CKBAXKHH.

. Buapl oclioxHEHUI TPOUCXOSIINX B CKBAKUHE.

. BEI0Op KOHCTPYKIINH CKBa)KUHBI.

. J1ng yero npeAaHa3HavYeHbl SKCILTyaTallMOHHbIE CKBAYKUHBI?

. BckpbITHE IPOTYKTUBHOTO TIIACTa OypEeHUEM.

. Tunbl 6ypOBBIX CTAHKOB MO KOHCTPYKIIMH U HA3HAYCHHUIO.



42. YeM pOU3BOAUTCS pEaKTUBHO-TYpOMHHOE OypeHue?

43. OT 4ero 3aBUCIT CPOKHU CXBAThIBAHUS [IEMEHTHOTO pacTBOpa.

44. Kakue Harpy3ku JeHCTBYIOT Ha oOcaiHble TPyObI?

45. O0mue cBeAeHUs O IEMEHTUPOBAHUH CKBAXKHH.

46. 13 xakux BUAOB PabOT COCTOUT LIEMEHTUPOBAHUE CKBAKUH?

47. CnnocoObl IEMEHTUPOBAHMS CKBAYKHH.

48. Uto nomxHa 00ecrieYnuTh KOHCTPYKLIUS CKBAXKUHBI?

49. Il gero npeaHa3HA4YEeHBI 00caHbIe TPYOBI?

50. OcHOBHBIE TapaMETPHI PeKUMA OIEP)KUBAEMbIE B IpoLiecce OypeHusl.

51. TexHuKo-TeXHOJOTHYECKHE (DAKTOPHI BIUSIOLINE Ha KAYECTBO KPEIUICHUS CKBAKHH.
52. TopnenupoBaHue U neppopanus CKBaXHH.

53. OpranuzanmoHHbIe (PaKTOPHI BIUSIONINE Ha KAYECTBO KPETUICHUS CKBaYKUH.
54. O61uue MeponpuUsATHS 110 YIYULICHUIO COCTOSIHUS KOHTAKTa IPU KPETUICHUH.
55. TaMnoHaX M IEMEHTUPOBAHUE CKBAKHH.

56. TeXHUKO-9KOHOMHUYECKHUE MTOKa3aTeNIn OypeHHs.

57. BckpbITHE TPOTYKTUBHBIX TOPU3OHTOB (TIACTOB).

58. OcBoeHUE U UCTIBITAHUE TPOJYKTUBHBIX IJIACTOB.

59. IIpuunHbI CAaMONPOU3BOJIBLHOTO UCKPUBJIEHUS CTBOJIA CKBAKUHBI.

60. bypeHune HaKJIOHHO-HANPaBJIECHHBIX CKBAYKUH.

Oo0pa3zen Ousera ajs 3a4era

MUHHCTEPCTBO HAYKU U BBICIIET'O OBPAZOBAHU S POCCUMCKOM OEJIEPALIUN
['PO3HEHCKUI FOCYI{APCTBEHHBIPT HE®TSIHON TEXHUYECKU YHUBEPCUTET
nMeHHu akagemuka M.J[. MUJIMOHIIMKOBA
BUJIET Ne 1

ﬂI/ICHI/IHHI/IHa «bypenne He(bTSIHI)IX 1 I'a30BbIX CKBAXKHMH»

NuctutyT__Hedtm mraza  mpodmwib «IKCIulyaTalds U OOCIy)XKHMBaHHE OOBEKTOB JOOBIUU
HePTH» ceMecTp

1. Bypenune HaKJIOHHO-HAMPABICHHBIX CKBAXHH.
2. Bunasl ocnoxHEHUH, penynpexaeHue U 00proa ¢ OCI0KHEHUSIMH.
3. Bwuapl aBapuii, UX TPUYUHBI U MEPBI PEAYIIPEIKICHHUS.

YTBEPXAIO:
«_» 201 r. 3as. kadeapoit «kbPOHI M» A.lll.Xananos

7.4 Texymuii KOHTPOJIb
Oo0pa3zen 3apanus
3a0aua 1. B cxBaxune rnyOuHoit z = 400 M B pe3yibTaTe MOTJIOMICHUS TJIUHHUCTOTO
pacTBOpa MIOTHOCTBIO p = 1220 kr/M’ ypoBeHb KUAKOCTH cHu3MCcS Ha Her = 90 M. Tpebyercs
HAlTH OTHOCHUTENBHOE JAaBIIEHUE TIO0 cienyromei Gopmyne (1).
Po = p(ZH.F._HCT)’ MIIa (1)

Znr. Ps

3adaua 2. Tlpu BCKPBHITUU TPELIMHOBATHIX U OLUUIAKOBAHHBIX 0a3ajbTOB YETBEPTUYHOTO
BO3pacTa MPOMU30ILIO MOTJIOIEHHE TPOMBIBOYHON KUAKOCTH (Boabl). B mpouecce Oypenus mpu
pabote Hacoca 3a Bpemsi 7' = 45 MUH YpOBEHb B €MKOCTH, TUIOIIab OCHOBAHUS KOTOpPOH S = 9
Mm%, camsuncs Ha b = 0,6 M. HaiiTu 06beM BOfbI, KOTOPEIi TIOMIOTHIA CKBAXKUHA 110 (GopMyIie
(2), u crkopocTs TorJomeHus o Gopmyie (3).

O0Bem pacTBOpa, KOTOPBIH MOTJIOTHIIA CKBaKMHA, HAX0AUM 10 dopmye (2):

Q = Sh,»* (2)
CKOpOCTb MOTJIOUICHHSI BBIYHCIISIEM U3 BbIpaxkeHUs (3):



Q1= Q% M (3)
3aoaua 3. 3aMepnl YpOBHEH B CKBaXHMHE JaJIM CICAYIOIINE Pe3yJbTaThl: CTaTUYCCKUN
ypoBeHb Ha pacctosHuu Her = 117 M ot yeres. [lpu pabore omnoro nacoca 11I'pb ¢ 90-mm
BTyNKaMK Tipu nofade Q = 18 M>/u quHaMuYeckuit ypoBeHb yCTaHOBHIICA HAa rayonHe Hym =
92 M. Omnpenenuth  KO03(pPUIMEHT MOTIOUIAIOMIEH  CIOCOOHOCTH,  XapaKTEpU3YIOMIHUN
MPOITYCKHYIO CIIOCOOHOCTH TPEIrH 10 opmyie (4).

K=-——2— )

b
HCT_H,CLHH



Onucanue nokasaresei 1 KpUTepUeB OLIEHUBAHMS KOMIIETEHIINH Ha pa3IMYHBIX 3Tanax uX GOPMUPOBAHHUS, ONIMCAHUE LIKAJIbI OLICHUBAHMS.

Taoauna 6
Mna eMbIe De3 ATEI OCBOE Kpurepun oneHuBanus pe3yJbTaToB 00yUYeHHUsI HanMeHOBaHHE
JAHHUPYEMBI JbTATHI 0CBOCHHUSA
Py KOMI;[ ez CHIIMM MmeHee 41 0a110B 41-60 6any0B 61-80 0a10B 81-100 6ass10B OLIEHOYHOI'0
I (Hey10BJIETBOPUTEJIbHO)|(Y10BJIE€TBOPUTEILHO) (xopomo) (oTJIM4HO) cpeacTaa

IK-1. CriocoGHOCTB OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTHYECKHIE MPOIIECCHl HETETa30BOT0 MPOU3BOJICTBA B COOTBETCTBUHU
C BBIOpaHHOU cepoit mpodeccHoHATHHON ACSITETFHOCTH

3HaTh: OCHOBHBIC Cdopmuposannbie, CdopmupoBaHHbIe
MIPOU3BOJICTBEHHBIE MIPOLIECCHI, dparMeHTapHbIC HO cojepsKaIme PMHD
Henonnasle 3uanus CHUCTEMATHUUECKHE

MPEJCTABIISIIONINE €IUHYI0 LIEMOYKY 3HAHUS OTJIeTIbHBIE TIPOOEITHI SHAHIS
He(TEra30BbIX TEXHOJIOTHH. 3HAHUS
YMerb: 1mpu  B3aUMOJACHCTBHM  C
CEPBUCHBIMU KOMIIaHUSIMH u VMCHIS HOMHbLE
CIIEIUATUCTAMU TEXHUYECKUX CITYKO ? CdhopmuposanHbie
obDe oBa X HOTOICOKIo YacTuuHble yMEHUS Hemnonnasie ymenus JIOTYCKaIOTCS
K KTUPOBATb  TEXHOJOTHYECKH

PP p N HEOOIBIIINE OIIHOKH yMeHHA
MpoIecCChl € Yy4EeTOM  pealbHOU
CUTYAIHH..
Baagerb: HaBBIKAMH  PYKOBOJICTBA B cucrematnueckoM

MPOU3BOACTBCHHBIMH IIpoHECCaMU C
NPUMEHCHUEM COBPEMEHHOTO
000py/IOBaHUs U MaTEPUATIOB.

YacTu4yHOE BJIaJIEHUE
HaBBLIKAMH

Hecucremarnueckoe
HpI/IMeHeHI/Ie HaABBIKOB

IMIPUMCHCHUU
HaBBIKOB
AOIMYCKArOTCA

VYcenemrnoe u
CUCTEMATHUECKOE
MPUMEHEHNE HABBIKOB

3anaHus A
KOHTPOJIBHOU
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedeparos,
OMIIeTHI

IK-12. CtocoOHOCTP BBITOIHATH PAOOTHI IO COCTABJICHHUIO MMPOSKTHOM, CITY>)KEOHON JOKYMEHTAIIMN B COOTBETCTBUU C BRIOpAHHOM chepoit
po(hecCHOHAEHOM e TEIIbHOCTH

3HaTh: HOPMATHBHBIE JOKYMEHTBHI,
CTaHJAPTHI, JEUCTBYIOILLNE
WHCTPYKIIUH, METOIUKH
MPOCKTUPOBaHUS B  HedTerasoBoi
OTpaciu.

®OparMeHTapHbIC
3HAHUS

Henonurle 3Hanus

CdopmupoBaHHEIE,
HO cojiep Karine
OTJICTIbHBIE TIPOOEITBI
3HAHUA

CdopmupoBanHbie
CHCTEMAaTHYECKHE
3HAHUS

3aganus s
KOHTPOJIBHOU
paboThI, TECTOBBIC
3aJlaHusl, TEMbI

pedeparos,




YMerb: pa3pabarTelBaTh  THUIIOBBIE
MPOCKTHBIC TCXHOJIOTHYECKHE  H Cdopmuposannbie
P ’ (bopmup ’ CdopmupoBanHbie
paboune JIOKYMEHTBI C ®parMeHTapHbIE HO coJeprKallne

Henonneie 3Hanus CHUCTEMATHYECKHE
HUCNOJIb30BAHUEM KOMIBIOTEPHOTO SHaHUA OTJeNIbHBIE TIPOOEITBI N
HNPOEKTUPOBAHUS  TEXHOJIOTHYECKUX 3HaHHUSA
MPOLECCOB.
Baagerb: HaBbIKAMH HCIIOJIB30BATh
WHHOBAallMOHHBIE METObI JIs1 CdopmupoBaHHbIE

! A A bopmmp ’ CdopmupoBaHHbIS

peiieHus  3agad  IPOECKTHPOBAHMA ®parMeHTapHbIE HO coJepiKallne

Henomnnxeie 3HaHuA CHUCTEMATHIECKHE
TEXHOJOTHYECKUX )54 3HaHUsA OTJIeTIbHBIE TIPOOEITBI SHAHST
MPOM3BOJCTBCHHBIX  IIPOIIECCOB B 3HaHUA

He(dTerazoBol OTpaciy.

OWIeTHI




8. OcobennocTn peaausanv TUCHUMIIJIMHBI 1JI UHBAJIUAO0B U JIMIl C OrPAaHUYCHHBIMH
BO3MOKHOCTAMMU 3/10POBbA

Jliis ocyiiecTBICHHs MPOLEAYp TEKYIIEro KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOUHOM
aTTecTallid OOYy4alolMXcs CO3MaHbl (DOHABI OIEHOYHBIX CPEJICTB, aJalTUPOBAHHBIC IS
MHBAJIUIOB U JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3/I0pPOBbS W MO3BOJIAIOIINE OIICHUTH
JTOCTKEHUE MU 3aIUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOW MporpamMme pe3yabTaToB
o0y4eHHUs: U ypoBeHb CHOPMUPOBAHHOCTH BCEX KOMIIETEHIIUH, 3asIBICHHBIX B 00pa30BaTeIbHON
nporpamme. @Dopma mpoBeneHUs ~TEKyIIeW ~aTTecTallud JJis  CTYJSHTOB-WHBAIHIOB
YCTaHABIMBAETCS C YYETOM MHAMBHIYAJIbHBIX TCUXO(QU3NUYECKUX OcoOeHHOCTeN (YCTHO,
MUChMEHHO Ha OyMmare, MUCBMEHHO Ha KOMITbIOTEpe, B (GopMe TeCTHpoBaHUs U T.m.). llpum
TECTUPOBAHUU JJIsl CIAO0OBUISAIIMX CTYACHTOB HCIOIB3YIOTCS (DOHIBI OLIEHOYHBIX CPEICTB C
yKpynHeHHbIM 1mpudrom. Ha »5k3aMeH mnpuriamaercss CONPOBOXKIAIOMIUIM, KOTOPBIA
o0ecrieunBaeT TEXHUYECKOE COMPOBOXKACHHE CTyAEHTY. I[Ipm HeoOXOauMOCTH CTYIEHTY-
WHBAJIUIY MPEIOCTABISCTCS TOTIOJHUTEILHOE BpeMsl Ui TIOJTOTOBKM OTBETa Ha dK3aMeHe (WIn
3auere). OOywaromuecs ¢ OTrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M 00ydYaromiuecs
WHBaJIUABI 00ECIEYNBAIOTCS TEYATHBIMU W DJEKTPOHHBIMH 00pa30BaTENbHBIMH pPeCypcaMu
(mporpamMmpbl, y4eOHBIE TIOCOOMS JUIsl CaMOCTOSITENBHOW paboThl W T.A.) B dopmax,
aJaNTHPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCTIPUATUS WH(OPMALIUU:

1) JUIS. MHBAJIMOB U JIUL C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUI0:

- IS cJembIX: 33/IaHus N7 BBIOJIHEHUS HAa CEMHUHApaX M MPAKTHYECKHX 3aHATHSX
oopmisitoTcst penbedHO-ToueyHbIM pUPTOM bpaiinsg niau B BUIE MEKTPOHHOTO JTOKYMEHTa,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM IPOrPaMMHBIM 00eCrieYeHHEM
JUISL CTIETIBIX, JINOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/1aHuUs BBITIOJIHSIOTCS Ha Oymare
penbedHO-TOYCHHBIM mIpuGTOM bpaing uiam Ha KOMOBIOTEPE CO CIEIHUATU3UPOBAHHBIM
IPOrpaMMHBIM 00OECTIEYEHUEM /TS CIIETIBIX JTMO0 HaJUKTOBBIBAIOTCS ACCUCTEHTY; 00 yYarouMCs
JUISE BBITIOJIHGHUS 3aJaHUS TIPU HEOOXOIMMOCTH MPEAOCTABISIETCS KOMIUIEKT MHChMEHHBIX
MPUHAJISKHOCTEH 1 Oymara Jiisl mUchbMa penbepHO-ToueyHbIM IpudToM bpaiins, xkommnbroTep
CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUEHUEM JIJIS CIICTIBIX;

- ISl CJIa0OBHASIIIMX: 0OecTeynBaeTCsl MHAUBHIyaIbHOE PAaBHOMEPHOE OCBEILICHUE HE
meHee 300 1rOoKC; OOy4aromuMmcs JUIsi  BBITIOJHEHUS 3aJaHUs TPH  HEOOXOIUMOCTHU
MPEIOCTABIISETCS YBEINYUBAIOLIEE YCTPOHCTBO; BO3MOXKHO TAaK)K€ UCIOJIb30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPONCTB; 3aJaHUs JJIs BBHITIOJHEHUS 3aaHuii 0(hOPMIISIOTCS YBEINICHHBIM
mpuQTOoMm;

2) JUTSL UTHBAJIUOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI O CJIYXY:

- A8 TIYXHX M cJa00CJbIIIAIIMX: O0ECHeurBaeTcss HalW4he 3BYKOYCHIIMBAIOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIONB30BaHUS, TMPU  HEOOXOAUMOCTH  OOydaromuMmcs
NPEIOCTABIAETCS  3BYKOYCWJIMBAIOIIAsl — amnmapaTypa  WHIUBUAYaIbHOTO  TOJb30BaHUS;
MPEIOCTABIISIOTCS YCIYTH CYpAONIePEBOTINKA;

- UIl CJeNOrJyXHMX JIOIyCKAaeTcs MPUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOUIETO YCIyTU
TUdIOCYpIOTIEpEBOIUNKA (IOMUMO TPEOOBAHUM, BBHITIOIHAEMBIX COOTBETCTBEHHO IS CJICTIBIX U

TITyXUX);

3) IUISL JIMLL C TSDKETIBIMU HApYIICHUSIMU PEYH, TIIYXUX, CIa0O0CIBIIIANIMX JIEKIUU U
CEMHHapBbI, IPOBOIUMBIE B YCTHOH (pOopMe, MPOBOJATCS B MUCbMEHHOU (hopMe;
4) JUIS. NHBAJIMJIOB U JIUL] C OTPAHUYEHHBIMA BO3MOKHOCTSIMH 3/10POBbsI, HMEIOIIMX

HApYLIEeHHUs OTMIOPHO-ABUTATEJLHOI0 anmapara:

- JUI1 JULO C HApyUICHUsAMU OIOPHO-IABUTATEIBHOIO aIlmapara, HapyLICHUSIMHU
JBUTATCIBHBIX (DYHKIUH BEPXHUX KOHCYHOCTCH WM OTCYTCTBHEM BEPXHHUX KOHECYHOCTEH:
IINCBMCHHBIC 3alaHUS BBIIIOJHSKOTCS HaA KOMHBIOTepe co CHCL[I/IaHI/IBI/IPOBaHHI:IM HpOF paMMHBIM
oOecrieYeHHEeM WM  HAJWKTOBBIBAIOTCS ACCUCTCHTY; BBINOJIHEHHWE 3aJaHWi  (TECTOB,
KOHTPOJILHBIX paboT), MPOBOIUMBIC B MUCbMEHHOH (hopMe, IPOBOJATCS B YyCTHOU popme myTem
ompoca, 6ecesibl C 00 yJIaroIIMCHI.



9. YueOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE 00ecTieyeHre JUCHUIIIIHHBI

. BypoBeie crankum u OypeHHEe CKBaXXUH. bypeHue HEPTIHBIX U Ta30BBIX CKBaXHUH
[DnexTpoHHbIH pecypc]: madoparopHsiid mpakTukym/ U.B. MypaaxanoB [1 ap.].— DIEKTpOH.
TekcToBbIe gaHHble.— CraBpononb: CeBepo-KaBkasckuii (denepanbHbli  YHUBEPCHUTET,
2017.— 136 c.— Pexxum noctymna: http://www.iprbookshop.ru/69376.html.

. babasn 3.B. Nmxenepusie pacueTsl npu OypeHun [DnexkTpoHHbIH pecypc]/ babasun D.B.,
Yepuenko A.B.— DnextpoH. TekcToBble maHHbie.— M.: Undpa-Unxenepus, 2016.— 440
c.— Pexxum nocryma: http://www.iprbookshop.ru/51724.html.

3aymBuH B.I'., ABapuiiHple cuTyanuu B OypeHur Ha He(Th U ra3 [ DIEeKTPOHHBIN pecypc]:
Yyebnoe nmocobue. / 3amusuH B.I'., BaxpomeeB A.I'. - M. : Uudpa-Unxenepus, 2018. - 508
c. - ISBN 978-5-9729-0215-6 - Pexxum poctymna:
http://www.studentlibrary.ru/book/ISBN9785972902156.html

babasu 3.B., KorcTpykuust HeQTSHBIX U Ta30BbIX CKBKUH. OCIIOKHEHUS U MX MPEOI0JICHUE
[DnexTpoHHBIH pecypc]: YueOHnoe mocodue./ babasu 3.B. - M. : Uadpa-Unxenepus, 2018. -
252 c. - ISBN 978-5-9729-0237-8 - Pexum JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785972902378.html

Kapkamamze I'.I'., Mexanudyeckoe pa3pyilieHue TOPHBIX MOPOJ [DIEKTPOHHBIM pecypc] :
Y4eb. mocobme mns By3oB / Kapkamamze I[.I. - M: HM3marenbcTBO MOCKOBCKOTO
roCyIapCTBEHHOTO TopHOro yHuBepcurera, 2004. - ISBN 5-7418-0301-6 - Pexxum moctyna:
http://www.studentlibrary.ru/book/ISBN5741803016.html

Kpeicuit H.U., TloBeimenne ckopoctedd OypeHuss M JeOMTOB HEPTETa30BBIX CKBAXKHH.
Pa3paboTka © COBEpPIICHCTBOBAHHE COCTABOB OYpPOBBIX pPAaCTBOPOB, TEXHOJOTHHA U
TEXHUUYECKUX CPEJICTB TMEPBUYHOTO W BTOPHUYHOTO BCKPBITHS MPOIYKTHUBHBIX IJ1aCTOB
[Onextponnsiii pecype] / Kpeicuit H.U., Kpanusuna T.H. - M. : Undpa-Unxenepus, 2018. -
340 c. - ISBN 978-5-9729-0242-2 - Pexum JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785972902422 .html.

10. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIHIINHBI
«bypoBble HE(PTAHBIX U ra30BbIX CKBAKUH»

TexHuyeckue cpeacTBa OOYYCHHS HUCHONB3YIOTCS TIPU  BHIIIOJHEHUHM  CTYJCHTAMH
71a060paTOPHOTO MPAKTHKYMA.

[Ipy yTeHUM JEKUMU UCTIOIB3YETCS SKPaH U MOHHUTOP.

TexHuueckue cpeacTBa OOyYEHHS — COCPEAOTOYECHbI B KOMIIBIOTEPHOW J1abOpaTopuu U
TeXHU4eckoi maboparopun kadeapsr «kbPOHI'M» (11a6. 2-35 u nmab. 2-33).

B xomMmbroTepHOH JTab0opaTOpUM CONEPIKATCS AIEKTPOHHBIE BEPCUN METOJINYECKUX YKa3aHUN
K J1Ja0OpaTOpHBIM paboTaM.
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