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1.lesun u 3a1a4M TUCHMILIIMHBI.

Llenvo uzyuenus oucyuniunvl «3aKaHYUBAHUE CKBAKUHY» SIBISETCS TNPUOOPETCHHE
CTyJICHTaMH 3HaHUM MO BOMPOCAM TEOPUH U MPAKTUKU OCHOBHBIX TEXHOJOTUUYECKHUX MPOIECCOB,
CBSI3aHHBIX C KPEIUICHHEM CKBa)KWH, BCKPBITHEM, OMPOOBIBAHUEM, OCBOSHHEM M HCIIBITAHUEM
He()TEra3oBbIX 3alIeXkKel, 00ECIIeYMBAIONINX BHICOKOKAUYECTBEHHOE 3aBEPIICHUE CTPOUTEIHCTBO
He(TSHBIX W Ta30BbIX CKBAXHMH, & TAKXKE MPOBEJCHNE KAIUTAILHOTO PEMOHTA CKBOXKHUH B CBS3HU
BO3MOXKHBIMU ~ OCJIOKHEHUSIMU TP 3aKAaHUYMBAHMM M JKCIUTyaTallUM CKBAKHUH, 3aIUThI
OKpYXalolllell  MPUPOAHON CpeAbl OT 3arpsi3HEHUS IUIACTOBBIMU JKUJIKOCTAMH W JIPYTUMH
arpeCCUBHBIMH KOMITOHEHTaMHU U O€30MaCHOCTH TPYAA.

3aoauu uzyuenus oucyuniunvl «3aKaHIYMBAHUE CKBAKHH.

1.  3HaTh COBPEMEHHOE COCTOSHUE HEPTEra30BON MPOMBIIUICHHOCTH U MYTH €€ Pa3BUTHS
OJIMDKANIITYIO TIEPCTIICKTUBY.

2. BJIAJIETh TOPHOM TEPMUHOJIOTUEN 10 BCEM pa3eiaM Ha3BaHHOU JUCUUILIAHbI

3. W3Yy4YUTh pA3IMYHBIE CIOCOOBI W  TEXHOJIOTHYECKHE CXEMbl TI0 OCHOBHBIM
TEXHOJIOTHYECKUM TIPOLIECCaM CBSI3aHHBIX C 3aKaHYMBAHHWEM CKBAXXMH, MX MPEUMYILECTBA U
HEJI0CTAaTKH, 0071acTh 3 (HEKTUBHOTO MPUMEHCHNS,

4.  Hay4yuThCA pa3padaThiBaTh TEXHOJOTHYECKHME MPOEKThl HAa BCKPHITHE, OMPOOOBAHHUE U
UCIbITAaHUE HE(TEra3oBbIX 3aJieKel, KpeIIeHHe M LEMEHTHPOBAHUE CKBAXXHH, PELENTYPHI
TaMITOHAXXHBIX PACTBOPOB.

2. MecTO AUCUMIIIMHBI B CTPYKTYpe 00111e00pa30BaTe/IbHOM MPOrpaMMblI

JucuunirHa OTHOCUTCS K Mpo(uiIbHOM YacT npodeccuoHanbHOro Hukia. s n3yueHus
Kypca HY)XHO BIaJ€Th 3HAHMSAMM: IOJYYEHHBIMH B Kypcax «(pU3HKa», «MaTeMaTHKay,
«[TonzemHuas rupomexanukay, «POusnka He(hTIHOIO U Ta30BOTO IIIACTay, «TexHomorus OypeHus
HE(TSAHBIX U Ia30BbIX CKBAKUHY.

3. TpeGoBaHusi K YPOBHIO OCBOCHMS COAEPKAHUS AU CHHUILIMHBI

IIponiecc um3ydeHUs JAUCLUUIUIMHBI HampaBleH Ha (OPMHUPOBAHUE  CIEAYIOIIUX
KOMITETECHIIMI ¥ MHMKATOPOB MX JOCTHKCHHUS:

IIK-1 - crnocoOGHOCTh OCYIIECTBIIATH M KOPPEKTHUPOBATH TEXHOJOTHMUECKHE IPOLECCHI
He(Tera3oBoro MpPOM3BOJACTBA B COOTBETCTBUM C BbIOpaHHOW cdepoil npodeccuoHanbHOI
NeSITeTbHOCTH.
3Hath:

- OCHOBHBIE NPOU3BOJICTBEHHBIE MPOLIECCHI, MPEICTABIISAIONINE SANHYIO LIETTOYKY He(Tera3oBbIX
TEXHOJIOTHIA,

Ymern:

- TpU B3aMMOJEHCTBHM C CEPBUCHBIMM KOMIIAHUSMHU U CIIEHMATUCTAMH TEXHUUYECKUX CITYkKO
KOPPEKTHPOBATh TEXHOJIOTMYECKHUE ITPOLIECCHI C YUYETOM PEAJIbHOM CUTYALlUH,

Baanern:

- HaBbIKaMM DPYKOBOJCTBA NPOM3BOICTBEHHBIMHU IIPOLIECCAMHU C NPUMEHEHHUEM COBPEMEHHOIO
000py/10BaHUs U MaTepUAIIOB.

IIK-12 - CriocoOHOCTh BBIMOJHATH pabOTHI MO COCTABJICHUIO NMPOEKTHOW, CIIy>KEOHOM
JIOKYMEHTAIlMU B COOTBETCTBHHU C BbIOpaHHOMU chepoit mpodhecCHOHATbHON eI TENbHOCTH.
3HaTh:

-  HOpPMATHBHbIE JOKYMEHTBI, CTAaHIApThl, JCWUCTBYIOIIME WHCTPYKIHMH, METOJUKH
NPOEKTHPOBaHHUS B HE(PTEra3oBoil oTpaciu;

Ymern:

- pa3pabaThiBaTh THUIIOBBIE IPOEKTHBIC, TEXHOJOTHYECKHE M paboyre JOKYMEHTBI C
HCIIOJIb30BaHUEM KOMIIBIOTEPHOTO MPOEKTUPOBAHUS TEXHOJIOTHUYECKUX MPOLIECCOB;

Baajgern:

- MHHOBAllMOHHBIMU METOJAaMH JJIsi PELIeHUs 3aJad MPOECKTHPOBAHUS TEXHOJIOTMYECKUX H
IIPOM3BOJICTBEHHBIX MPOLIECCOB B HEPTETa30BOM OTPACIIH.



4. O0bemM AUCHHMILVIMHBI U BBl y4e0HOH padoThI

Tabmuna 1
Bcero CemecTtpbl
. gacoB/
Buj yuyeoHoii padoThi — 7 8
0P0 | OO (0010
KonrakTHas padora 99/2,75 | 51/1,41 | 48/1,33
B tom uncne:
Jlexun 41/1,13 | 17/0,47 | 24/0,66
[TpakTHyeckue 3aHATUS 58/1,61 | 34/0,94 | 24/0,66
CemMuHapbl
JlaboparopHbie pabOTHI
CamocTosiTe;IbHAsI paboTa (Bcero) 117/3,25| 51/1,41 | 66/1,83
B Tom uucie:
KypcoBoii npoekT 36/1 36/1
Pedepatsl 20/0,56 | 10/0,28 | 10/0,28
U (unu) Opyeue 6udvl camocmosmenbHoOU
pabomol.
TeMbl I CAMOCTOSTEILHOTO M3YICHUS 51/1,41 | 31/0,86 | 10/0,28
[TonroroBka K 1a00OPATOPHBIM 3aHATHAM
[ToaroToBka K MPakKTUYECKUM 3aHATHSIM 10/0,28 | 10/0,28 | 10/0,28
KII,
Bua oryeTrHOCTH IK3. IK3.
IK3.

BCETO | 515 | 1020 | 114
Oomas TPYAOEMKOCTh | B 4acax
JUCIHHMILINHDBI BCEI'O 6 2,84 3,16

B 3a4. e]I.




5. ConeprxaHue QM CHUTITHHBI

5.1. Pa3nesbl AUCHUIIINHDBI 1 BUABI 3aHATHIA

Tabnuma 2
Jlekm. Hpakr. Bcero
Ne HaumeHoBaHue pa3jaesa 3aH.
n/n AUCUMILIMHBI IO ceMecTpam AL HACK| e | 1208
0P0 0P®0 [ 0DPO
7 cemecTp
1 | Beenenue 2 8 10
2 | IlpoexTrpoBaHre KOHCTPYKIIMU CKBAXXHH 4 8 12
3 | Kpemnenue ckBaxuH 00CaTHBIMU KOJIOHHAMHU 6 8 14
4 | Pa3o01ieHe NI1acToOB 5 10 15
8 cemecTp
5 YcTaHOBKa MOCTOB U PEMOHTHO-U30JISIIIOHHBIE 8 8 16
paboThl B CKBAKMHE
6 | IlepBuuHOE BCKPBHITHE NPOJTYKTUBHBIX IJIACTOB 6 6 12
7 BropuuHoe BCKpBITHE MPOIYKTUBHOTO IJIaCTa U 4 4 8
OCBOCHHE CKBA)KHHBI
8 OnpoObIBaHKE NPOYKTUB-HBIX IJIACTOB B OTKPHITOM 6 6 12
CTBOJIE CKBAYKHHBI
5.2. JlekuMoHHbIE 3aHATHSA
Taoauma 3
Ne | HammenoBanue
nn | pasjaena Coaep:xanue pasaesa
AUCHUILIMHBI
7 cemecTp
Henu n 3anaun qucuuiuinHbel. COBOKYIHOCTb paboT, 00beTUHAEMbIX
1 | Beenenue MOHATHEM «3aKaHUYMBAHUE CKBAXHUHBI». Posb 3TUX paboT B perieHuu
3aJ]a4 pa3BUTHUs TOIUIMBHO-IHEPreTHYECKOTO KOMILIEKCA.
IloHaTHe O Kpemu W KOHCTPYKIMHM CKBaXUHBI. TpeOoBaHus K
KOHCTPYKIIMU CKBA)XHUHBI U KauecTBY Kpenu. OCHOBHbIE (DaKTOPBI, OT
KOTOPBIX 3aBUCUT BbIOOp KOHCTPYKIMM CKBaXHHBI. [loHsATHE 0 30HaX
C COBMECTHMBIMH YCIIOBUSIMH OYpEHUS!, IPUHIMIIBI BbIJEICHHS TAKHX
[IpoeKTHpOBaHHe 30H. MicTouHnky MHOpMaI, HEOOXOTUMON JUIsl TPOEKTUPOBAHUS
2 | KOHCTPYKIIHH KOHCTPYKIIMU CKBAXUH U pa3pabOTKU TEXHOJOTHH KPETUICHHS UX.
CKBaXXHMH [TpuHIMTIBI TIPOEKTHPOBAHUSI KOHCTPYKIIMH CKBAXUHBL. DaKTOPHI,
BIMSIOIIME Ha BBIOOP KOHCTPYKIMH MpHU3a0OMHOrO0 ydacTka B
CKBaKMHAX pa3Horo HaszHaueHus. Crenudpuyeckue OCOOCHHOCTH
MPOEKTUPOBAHUSA  KOHCTPYKIIMM  CKBRXHH JUII  Ta30BBIX U
ra30KOH/IE€HCATHBIX MECTOPOKICHUH, ISt HO3€MHBIX
ra30XpaHIINIL U CKBOKHUH, COOPYKAEMBIX B aKBaTOPHSX.
Koncrpykuun obcannbix Tpyd u ux coeauHeHuil. CtaHaapTel Ha
Kpemienne CKBakuH obcamubie TpyOsl. [IpouHbie XapakTepucTUKH 00CaTHBIX TPYO M MX
3 | obcagHBIMU coeMHeHni. YcnoBus paboThl 0OCaJHBIX KOJOHH B CKBaKMHAX.
KOJIOHHaMH

[IpyuunHbl TOBpeXACHUN 00CaTHBIX KOJOHH. M3HOC 00CamaHBIX

KOJIOHH W NOYTH YMCHBUICHUA HWHTCHCHUBHOCTH C€ro KOpp03I/I$I




00camHbIX TPYO M CIOCOOBI 3aITUTHI OT KOppo3uu. [IpoekTupoBanme
KOHCTPYKLIHMU 00CAagHBIX KOJOHH. 3aJayd MPOEKTUPOBAHUS.
Metoauku pacdera SKCIUTyaTallMOHHBIX OOCAIHBIX KOJOHH, HX
JOCTOMHCTBA W HenocTatku. (OcoOEHHOCTH NPOEKTUPOBAHUA U
pacuera KOHCTPYKIMII TNPOMEXKYTOUHBIX O0OCaTHBIX KOJOHH U
KOHAYKTOpOB. [loHsATHE 0 cocTaBHOM Kpenu. Criennpuka KperieHus
CKBA)KMH B HEYCTOMYMBBIX M MHOIOJETHEMEP3JbIX IOPOJAAX.
Bnusinue TeMepaTypHOTO peknMa CKBaKMHBI Ha paboTy ee Kpemw.
Hatsxenune oOcagHbIX KOJIOHH IIPH MOJBECKE HA YCThE: MPUHIUIIBI
pacuera yCWIdsS HATsDKEHUS M IPOBEPKUM IPOYHOCTH IOCIIE

HATSKECHHUSL.
IlonrotoBka CKBaXMHBI U TPYyO K CIYCKYy OOCaJHBIX KOJIOHHBI.
TexHonorus 1 opraHu3anys cirycka o0caJHbIX KOJIOHH B CKBaXKHHY.
TexHonornyeckass OCHAaCTKa OOCaIHBIX KOJIOHH, Ha3HAYCHHUE H
pa3MellleHle €€ 3JIEMEHTOB IO JJIMHE KOJIOHHBL. OcobeHHOCTH
KpEIUICHNsI CKBAKMHBI IIPU CITYCKE KOJIOHHBI 110 YaCTSIM U MOTAWHON
KOJIOHHBI. [TpuHIMIBI pacyeTa pexumMa cirycka 00caaHol KOJIOHHBI.
IIpyuunHBl OCIOKHEHNUH U aBapUM ITPU KPEIUICHUH CKBAYKUH.

Pazo0mienne wiactos

IHemn wu cmocoObl pa3oOmieHus I1atoB. [loHATHE O KavecTBe
pazobuienusi. OcHOBHblE TpeOOBaHHS K KadecTBY pPa300IICHHUS.
Hasnauenne ©  OpUHOMIBI  KiIacCH(PHUKAMK  TaMITOHAKHBIX
MaTtepuanoB. ba3oBeie TaMmmoHaxkHble Martepuanbl. CTaHIapThl Ha
TaMIIOHAKHBIC [eMEHThl. (OCHOBHBIC CBOWCTBAa TaMITOHAKHBIX
MOPOIIKOB. B3anMmojeiicTBUEe TaMIOHA)XHOTO IIEMEHTa C BOJOM.
OcHOBHBIE CBOWCTBA TAMIIOHAXHBIX PAcTBOPOB U  KaMHS.
Baxmweiimue (akTopbl, BIHSIOIMIME HAa CBOMCTBa TaMITOHAKHBIX
pacTBOPOB W KaMHS; CTENCHb W Xapakrep BiusHUA. CIOCOOBI
pPETryIUpPOBaHMsI COCTaBa M CBOMCTB TAMIIOHAXXHBIX PACTBOPOB H
KaMHsI. XapakTep W3MEHEHWH, MPOUCXOJANINX B TAMIIOHAKHBIX
pacTBOpax B IIOKOE B YCIIOBUSX CKBOXKUHBI. KOppo3us TAMIIOHAKHOTO
KaMHsT W TyTH mpenoTBpamieHus ee. Kmaccuduxamms crnoco6os
LIEMEHTHUPOBAHMUSL. CymHocThb Croco0oB MIEPBUYHOTO
[IEMEHTUPOBAHUS; JOCTOMHCTBA U HEJOCTATKU Kakaoro. OCHOBHBIE
(akTophI, BIHSIONIAEC HA KAYECTBO IMEPBUYHOTO IIEMEHTHUPOBAHUS
KHUJIKOCTH TAMIIOHAKHBIM PACTBOPOM M3 3aKOJIOHHOT'O MPOCTPAHCTBA.
CriocoObl  yBEMMUYEHUS TIOJHOTHI BBITECHEHUS W YCJIOBHS HX
npuMeHeHus. bydepHbie )XKUIKOCTH: Ha3HAYE€HUE, COCTaB, 00JacTH
npuMeHeHHsl. [IpUHIMIBI BBIOOpA croco0a IEMEHTHUPOBAHUS H
TaMIOOHAXXHOTO Marepuana. OCNOXKHEHUs, BO3HUKAWOIIWE TIPH
IIEMEHTUPOBAHUY U B MEPHO] TBEPACHUS TAMIIOHAXHBIX PACTBOPOB,
WX TPUYMHBI W CINOCOOBl  mpenoTBpamieHus.  [IpuuuHbl
BO3HUKHOBEHHUS MEXKTUTACTOBBIX MIEPETOKOB 1o
3alleMEHTHPOBAHHOMY 3aKOJIOHHOMY TMPOCTPAHCTBY W  CIIOCOOBI
MPEIOTBPALICHUS MOCIeTHIX. DaKTOPHI, BIUSAIONINE HA MPOYHOCTH
CIIETUIEHUST M TEPMETUYHOCTh KOHTAKTOB TaMIOHAa)XHOTO KaMHS C
00CaHBIMU KOJIOHHAMHU M CTCHKaMH CKBaXUHBI. [1yTH MOBBIIICHUS
TePMETUYHOCTH  KOHTaKTOB. CrenuasbHOEe IEMEHTHPOBOUYHOE
obopynoBanue © ero HasHaueHwe. OpraHm3anuss ¥ KOHTPOJIb
rpoliecca reMeHTupoBanus. [IpuHIMITBI pacyeTa eMEeHTHPOBAHUSI.




KOHTpOJIb COCTOSIHUSI CKBa)XUHBI M 00CaIHOW KOJOHHBI B HEPHOJ
TBEPACHUS TaMIIOHAKHOTO pacTBOpa. 3aKIIOYHTEIBHBIE PAOOTHI
nocie ueMeHTHpoBaHus. [IpoBepka kadecTBa IIEMEHTHPOBAHHUSL.
OO0Bsi3ka 00CagHBIX KOJOHH Ha ycThe. [IpoBepka repMEeTHYHOCTH
00Ca/JIHOM KOJIOHHBI, 3aKOJIOHHOTO IIPOCTPAHCTBA U  YCTHEBOU
o0Bs3ku.  OxpaHa  Tpyda, TEeXHUKa  OE30MacHOCTH  TIpHU
[EMCHTUPOBAHUU CKBOKHWH. 3allUTa OKPYXKAroMed cpeapl OT
3arpsi3HCHUSI.

YcTaHoBKa MOCTOB 1
PEMOHTHO-
N30JIAOUOHHBIC
paboOTHI B CKBOXKUHE

Hasnauenume moctoB u TpeboBanusi Kk HUM. CrocoObl yCTaHOBKH
MOCTOB W (aKTOpbI, BIMSIOIIME HAa HMX KayecTBO. TeXHOJOTHUS
LIEMEHTUPOBAaHUs IIpU YCTaHOBKE MoOCTOB. IIpoBepka kadecTBa
neMeHTHoro Mocra. OOclieoBaHHE LEMEHTUPOBAHHE CKBAKUHBI.
TexHonorus yctpaHeHus HETepPMETUYHOCTEN B 00CaTHBIX KOJIOHHAX.
[IpoBepka kauecTBa peMOHTHO-U30JIALIMOHHBIX padoT.

8 cemecTp

IlepBu4yHOE BCKpBITHE
IIPOTYKTUBHBIX
IJ1aCTOB

XapaKTepUCTUKN KOJIJIGKTOPOB HE(PTEra30BBIX MECTOPOXKICHHIA.
CoctaB u CBOICTBa IUIACTOBBIX JKUIKOCTEH B E€CTECTBEHHBIX
YCIIOBHSIX MECTOPOKICHUM.

HanpsokeHHOE COCTOSIHHME —CKeJleTa KOJUIEKTOpa, MPHYUHBL U
XapakTep U3MEHEHUs ero B Ipoliecce pa3paboTKU MECTOPOKICHHUS.
XapakTepucTUKa MPOLECCOB, MPOUCXOIAIINX B IPUCTBOJILHOM 30HE
INPOAYKTUBHOI'O  IUIacTa HpU  HEPBUYHOM  BCKPBITUM  €rO;
¢dopmupoBaHue  OJIOKajbl; HapylleHHE  (PU3UKO-XUMHUYECKOTO
paBHOBecHs. BiMsHue STHUX MNpOLECCOB Ha MPOJYKTHUBHOCTH
CKBaKMHBL. DaKkTOppl, OT KOTOPBIX 3aBHCUT BO3MOYKHOCTb
YIPaBICHUS MPOLIECCAMU, MPOTEKAIOUIMMH B IPUCTBOJIBHOW 30HE
IIpU MEPBUYHOM BCKPHITHH. [IOHATHE O COBEPIIEHCTBE BCKPBITHS
MPOAYKTUBHOIO IU1acTa. Buabl HECOBEPIIEHCTB BCKPBITHS, OIEHKA
CTENIEHM  HECOBEPIIEHCTB  BCKPBITHUS,  OIEHKAa  CTENEeHU
HecoBepuleHcTBa. [IpuHuuNbel BeIOOpa CTpATErMd NEPBUYHOTO
BCKPBITUS NMPOJYKTUBHBIX IJIACTOB B 3aBUCHMMOCTH OT Ha3HAYECHHUS
CKBAKMHBI U TOPHO-TEOJIOTUYECKUX YCIOBUU. Y CTOMYHUBOCTD NOPOA
npu3a00OMHOrO0 y4acTKa CKBaKWHBIL. [IpHMHLMIIBI pemieHus 3agay
000pyJOBaHUS TOTO ydyacTKa. TeXHOJOrus NMepBHYHOIO BCKPBITUS
MPOAYKTUBHOIO Miacta. OrpaHMuYeHMs], HAKJIAJbIBa€Mble CIIOCOOBI
OypeHUs Ha TEXHOJIOTHIO BCKpbITHA. BbIOOp cocTaB M CBOWCTB
MIPOMBIBOYHOM JKMJIKOCTH JJIi TEPBUYHOIO BCKPBITHS ILIAcTa.
Oco0eHHOCTH BCKPBITHS MPOJYKTHUBHBIX IUIACTOB C aHOMAJIbHBIMU
JABICHUSAMHU M TPUMEHSEMBbIE NPU STOM TEXHUYECKHE CpPEICTBA.
[TpuHIMTIBI THAPABINYECKOTO pacyeTa MPOMBIBKH CKBaXHHBI TPU
MIEPBUYHOM BCKPBITHH.

['eonoro-reodpusnueckoe odbecrneyeHne NepBUYHOIO BCKPHITH

MIPOJYKTUBHOTO IJIacTa.
Oxpana Tpyzna, HeAp U OKpYXarolled cpeapl IpH INEPBUYHOM
BCKPBITHH MPOJTYKTUBHBIX TJIACTOB.

BropuuHoe BCkpbITHE
IIPOYKTUBHOIO

TexHonorus BCKpbITHS IUIacta nepdopauueii. BnusHue cnocoba
nepdopaii  Ha  COCTOSHHE Kpenu MNpu3abOMHOro  ydacTka




mjacra 1 OCBOCHHEC
CKBa’XHHBI

CKBa)XHHBI. BBIOOP cOCTaBa JKUAKOCTH IS 3aITOTHEHUST KOJIOHHBI TTPH
nepdopanroHHbIX paboTtax. [ToAroToBKa CKBayKWHBI U 000PYI0BAHMS
yCThs TSl epoparmoHHbIX padoT.

Texnonorust 6eciepopaTopHOro BCKPHITUS I1J1acTa.

O6ocHoBaHMe BbIOOPA C1I0C00a BO3ICHCTBHS Ha MPUCTBOJIbHYIO 30HY
MPOAYKTUBHOTO IUIACTA C LENBIO pa3pylIeHus: OJOKaabl U BHI30BA
MPUTOKA TUIacTOBOU >kunkocTu. Kiaccudukanus cnoco00oB BbI30Ba
nputoka. TexHuyeckue cpeacTBa JUIs BbI30Ba MpHUTOKA. CriocoOb
WHTEHCU(pUKAMU TPUTOKA M 00JacTH npumeHeHHs. McrbiTanue
CKBKWHBI. 3aKJIFOUUTEIbHBIC pA0OTHI MOCIIE UCTIBITAHNS CKBOKUHBI.

OrnpoObiBaHue
NPOAYKTUBHBIX
IUTACTOB B OTKPBITOM
CTBOJIE CKBAKHUHBI

Lenu onpoOoBaHMs MIACTOB B OTKPHITOM cTBoJe. Kiaccudukanus
TEXHUYECKUX CpEACTB Juis omnpoOoBanus. MHDopMaTHBHOCTH
cnoco06oB ompoOoBanHusi. OrpaHuYeHUs] Ha TNPUMEHEHUE TaKHX
crocoboB.  BwiOOop  cocTaBa  KOMIUIEKTa  HCHBITATEIHHOTO
obopynoBanusi. TexHonoruss OmpoOOBaHWS W WCCICIOBAHUN B
OTKPBITOM cTBOJIe. Heymauum mpu ompoOOBaHMM W WX TPHYUHBI.
[Ipuniunel  00pabOTKK  pe3ysbTaTOB  onpoOoBaHus. ['eosoro-
reou3ngeckoe odecredeHrne onpoOoBaHUsI.

5.2. JlaGopaTopHblii IPAKTUKYM
(HE mpeyCMOTPEHBDI)

5.5 llpakTHyeckue 3aHATHSA (CEMUHAPDI)

Taoauna 4
No HanmeHoBaHue pa3jiesa
HaumeHoBaHHe MPAKTHYECKUX PadoT
I JTUCIUIIINHBI
7 cemecTp 110 nepBoO YacTH «DOPMHUPOBAHKE KPS CKBOKHHY
IIpoexTupoBanue
1 [TpoekTupoBaHNEe KOHCTPYKIIMHA CKBAKUH

KOHCTPYKIIMHU CKBA’KWH

Kpennenue ckBaxxun
00caHBIMU KOJIOHHAMU

Pacuer xoHCTpyKIIMK 00CaTHON KOJTOHHBI

3 | Pa3obuienune nuacToB Pacuer neMeHTHpOBaHUs CKBaKUHBI

8 cemecTp 1o Bropoii yactu «®opMupoBaHue Mpr3a00MHOM 30HBI CKBaKHHBI»

Pacuer TEMIICPATYPHOI'O PCIKNUMA CKBAKUHBI

YcTaHOBKa MOCTOB 1
5 | peMOHTHO-U30JIALIMOHHBIE
paboThl B CKBAYKIHE

OI_IeHKa COBCPUICHCTBA BCKPLITUA NPOAYKTUBHOT'O
miacra

IlepBruHOE BCKpBITHE

Br160p 1 pacueT KOMIOHOBKU OYypHIIBHOTO KOJOHHBI

6 JUIsL OIPOOBIBaHHUS IEPCIIEKTUBHOTO 00BEKTA
IIPOAYKTUBHBIX IJIACTOB
IJ1ACTOUCIBITATENIEM
7 IlepBruHOE BCKpBITHE Pacuer BbI30Ba MPUTOKA B TOMCKOBON CKBAKMHE

MPOAYKTUBHBIX I1JIACTOB CII0COOO0M BO3,Z[y1.HHOI>i MOAYIIKH




6. CamocTosiTeIbHasi padoTa CTYAE€HTOB MO AUCHHUILINHE
Bonpocwt ona camocmoamenvnozo uzyuenus
Tabamnna 5

IIIT

Tema AJI1 CaMOCTOATCIIbHOTO U3YUCHUA

7 cemecTp

PaccunTaTh Ha IPOYHOCTH Y4aCTOK 00CaTHON KOJOHHBI 33JIAaHHOTO HAPYKHOTO
JUuaMeTpa B 3aJJaHHOM WHTEpBaJie IITyOrH, €CIIM H3BECTCH BEC HIKEPACIIOIOKECHHON
yacTH e€. 3aJaHbl METOIMKA pacdeTa ¥ MHPOPMAIHs, HEOOX0IUMast JIJIsl TIOCIETHETO

Br1Oparh MI0THOCTh TAMIIOHAXKHOTO PACcTBOPA M PACCYUTATH KOJUYECTBO MaTEPHAIIOB
U YUCJIO CMECUTENbHBIX MAIlIMH, HEOOXOAUMBIX JUISl LEMEHTHPOBAHUS CKBaKUHBI
3aJJaHHBIM CITIOCOOOM. 3a/1aHbl KOHCTPYKIUS CKBRKUHBI M TOPHO-T€0JIOTUYECKHE
YCIIOBHS.

PaCCIH/ITaTB, Kakoi 00beM TaMIIOHAKHOTO pacTBOpa MOKHO BBITCCHUTDH B 3aKOJIOHHOC
IMPOCTPAHCTBO CKBAXKHUHBI IIPpHU SaHaHHOﬁ CKOPOCTH BOCXOIAIICTO ITOTOKA. 3aﬂaIOTCH
KOHCTPYKIHA CKBAKHMHBI, TOPHO-T'COJIOTMYCCKUC YCIIOBUS, IINIOTHOCTb U PCOJIOTHYCCKHC
CBOMCTBA )KI/I,Z[KOCTeﬁ, HCITOJIb3YCMbIX ITPU HEMCHTHPOBAHNH.

Paccunrath He0OX0AMMOE yCHIIHE HATSDKEHHS 00CaIHON KOJIOHHBI IPU OOBSI3KE YCThS
Y IIPOBEPUTH IIPOYHOCTD €€ M0CIIE HATSHKEHUsL. 3a1at0TCs KOHCTPYKLINS CKBaKUHBI U
npyrast uHGopMaIys, HeoOXoauMast IJIsl pacyeTa.

Paccuurats, Kak cienyeT peryaupoBaTh IPOTUBOJABICHUE HA YCThe 00CaaHON
KOJIOHHBI IIPH 0OPaTHOM LIEMEHTHPOBAHUH CKBAYKUHBI.

Bri6patb crioco0 1eMeHTHPOBAaHUS U BBISICHUTD, CIIEIYET JIM yCTAaHABINBATH B
o0ca/HOH KOJIOHHE IEMEHTUPOBOUYHYIO My(TY U TJie, €ciiy 3a7jaHbl TOPHO-
re0JIOTHYECKHUE YCIOBUS U KOHCTPYKIUS CKBAKUHBI.

OneHuTs NpUOIMKEHHO BO3MOXKHYIO CTEIIEHb 3arps3HEHUs IPOLYKTUBHOTIO Ij1acTa
IIPY IEPBUYHOM BCKPBITHH

8 cemecTp

Paccunrars rpaBuiiHbIN QUIBTP

BBI6paTB CII0c00 BBI30Ba IMPUTOKA U3 NPOAYKTUBHOI'O IIJIACTA U PACCUUTATD PCIKUM
OCBOCHUs CKBAXHNHBI

10

OHGHI/ITB BO3MOKHO€ IIJIACTOBOC AABJICHUEC IO JaHHBIM I/ISMepeHI/II\/’I Ha YCThC€ CKBaXMHBI
1pu OHpO6OBaHI/II/I NN OCBOCHHUH CKBAKHHBI

11

Paccunrary pacnpeneneHue TeMmmeparypbl IO TIJIyOMHE CKBaXHHBI B IIpoOIEcce
HNEPBUYHOTO BCKPHITHSI MPOJYKTUBHOTO IUIacTa (MJIM B Ipoliecce 3KCIUIyaTalluu
CKBQ)KHHBI)

12

Paccuutath pacnpeseneHue JaBieHUH M0 ITyOMHE CKBaXKUHBI IIPU OTKPBITOM
(doHTaHNPOBaHUHU €€ TI0CIe OCBOCHHUS (JIM00 B CITyyae 3aKphITHS YCThEBBIX 3a/IBHKEK,
a100 MpH 3aJaHHOM U30BITOYHOM JABJICHHH HA YCThE B IEPUO]I HCTIBITAHUS])

13

Paccuntare HeoOxoaumble mapaMeTpbl MPOTHUBOBBIOPOCOBOIO OOOpYAOBaHUS AJIs
repMeTHU3allii CKBaKUHBI Nepesl BCKPHITHEM ra30oBod (HE(TSHOM) 3anexu U BHIOpAThH
KOMIUIEKT €ro

14

PaccunTaThs BO3MOXKHBIE 3HAUYECHHS PEIIPECCUM HA NPOAYKTUBHBIN IIJIACT IIPU 3aJaHHBIX
KOMITOHOBKE U PeKUME CITycKa OypHIIbHOM KOJIOHHBI, IPH BOCCTAHOBICHUH [IUPKYIISILIUH
IIOCJIE CITYCKa JI0JIOTA, IIPU IIPOMBIBKE BO BpEMs IEPBUYHOIO 3aKPbITHUS IIJ1aCTa

15

PaccumraTth 1mmacroBoe JaBJICHHC B ra3oBOH 3aJICKH, €CJIIM HU3BCCTCH KOMIIOHEHTHBIN
CoCTaB rasa, u BBIGpaTB MMPOMBIBOYHYIO KUJAKOCTH IJIA IICPBUYHOTO BCKPBITHUA 3aJIC)KU
Tak, 9TOOBI CTaTHYeCKast perpeccusa HE MpPEBbIIIAIa SaHaHHOﬁ BEIWYMHBEI U HE OBLIO
OIMAaCHOCTHU Ir'uApopa3pbiBa HOPOJ




OneHuTh BO3MOXKHYIO BEJIMYMHY JETIPECCUH Ha MPOAYKTUBHBIHN IJIACT MO 3aJJaHHBIM
16 | mapamerpam 00OpyIOBaHUS, KOTOPOE MOXKET OBITh UCITOJIB30BAHO MPU OCBOSHUU
CKBQ)KUHBI
TeMbl KypCcOBbIX padoT
1. [TpoekT kpereHus 100bIBarOIICH (TOMCKOBOM, pa3BeA0YHOM, HATHETATEIIHHOM )
CKBa)XMHBI Ha 33/IaHHBIA TOPU30HT KOHKPETHOTO MECTOPOKICHHUS.
2. [IpoekT kpereHust CKBaXKUHbI Ha MTOI36MHOM T'a30X PaHUIIHUIIIE.
3. [IpoeKT HEMEHTUPOBKH CKBa>KMHbBI HA KOHKPETHOM TLJIOIIA N
4. [IpoeKT KOHCTPYKIIMU SKCILTyaTallMOHHON 00CaIHOM KOJIOHHBI 1JIs KOHKPETHOM
CKBQKUHBI.
5. [TpoeKT KOHCTPYKIMHU MPOMEKYTOUHOW 00CaTHON KOJIOHHBI JUIsI KOHKPETHON
CKBQKUHBI.
6. [IpoekT ocBoeHms nOOBIBarONMX HEPTIHOW (ra3oBOi) MM HArHETATEIIbLHON
CKBa)XMHBI HA KOHKPETHOM MECTOPOKICHHUH.
7. [TpoekT onpoOoBaHMS MEPCIIEKTUBHBIX OOBEKTOB B IMOMCKOBOM (pa3BeI0YHOMN)
CKBa)XMHE Ha KOHKPETHOMN TUIOIIA/IN
YuyeOHO-MeTOANYeCKOe o0ecTievyeHune VIS CAMOCTOATeIbHOI padoThI
1. 1. BypoBble cTaHKku U OypeHHe CKBaXXHH. bypeHne HeTSIHBIX U Ta30BbIX CKBAKUH
[DnexTpoHHBIN pecypc]: maboparopubiii mpaktukym/ W.B. MypanxanoB [u 1p.].—
OnexkTpoH. TekcroBble naHHble.— CraBpomonb: Ceepo-KaBkasckuii QenepanbHbIii
yauBepcureT, 2017.— 136 ¢.— Pexum nocryma: http://www.iprbookshop.ru/69376.html.
2. babasa O.B. mxxeHepHbIe pacyeTsl Ipu OypeHuu [ DNeKTpoHHEIH pecype]/ babasu

7.

NoakowhE

3.B., Uepnenko A.B.— DnekTpoH. TekcToBbie nanHbie.— M.: Undpa-Unxenepus, 2016.—
440 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/51724.html.

OueHo4HBbIE CpeICTBA
Bonpoce! k nepBoii py0e;KHOM aTTecTalMKU 7-T0 ceMecTpa
Ilenu u 3a7a4n TUCHUATIINHEL.
CoBOKYIHOCTB paboT, 00bETMHAEMBIX TOHATHEM «3aKaHUYMBAHUE CKBAKUHBD».
Ponb aTux paboT B perieHnu 3a/1a4 pa3BUTHS TOTNIMBHO-3HEPT€TUYECKOTO KOMILJIEKCA.
ITonsiTHE O KpeNX U KOHCTPYKIIMH CKBAKUHBI.
TpeboBaHMs K KOHCTPYKIIMM CKBaXKHHBI U KAYECTBY KpEIH.
OcHoBHbIE (AaKTOPBI, OT KOTOPHIX 3aBUCUT BHIOOP KOHCTPYKIIMH CKBA)KHUHBI.
[TonsiTHE O 30HaX C COBMECTUMBIMH YCIOBUSIMHU OypeHUs, MPUHLUIBI BBIACICHUS TaKUX
30H.
Hcrounnku nHpopmManmu, HeoOX0IMMOHN Ui POSKTUPOBAHUS KOHCTPYKIIUU CKBAXHUH U
pa3pabOTKU TEXHOJIOTHH KPEIUJIEHUS UX.
[TpyHLIMIIBI TPOEKTUPOBAHUS KOHCTPYKIIUU CKBAXKHHBI.

10. dakTopbl, BAMSIOMNE HA BHIOOP KOHCTPYKIIMH TPU3a00HHOTO y4acTKa B CKBaKMHAX

Pa3HOTO Ha3HAYUCHUA.

11. Cneunduueckne 0COOEHHOCTH MPOEKTUPOBAHMSI KOHCTPYKIIMU CKBaXXUH JUIS Ta30BBIX U

TFa30KOHJEHCATHBIX MECTOPOXKACHUN, JUISl TOA3EMHBIX Ta30XpaHWIMI] M CKBaXUH,
COOpPYXaeMbIX B aKBaTOPHUSIX.

12. Konctpykuuu 06caaHbIX TpyO M UX COSTUHEHHH.

13. CranmapThel Ha 00CaTHBIC TPYOHI.

14. TIpouHble XapaKTEepUCTUKU OOCAJHBIX TPYO U UX COCTUHEHUH.
15. YcnoBust paboThl 00CagHBIX KOJOHH B CKBOKUHAX.

16. IlpuunHbI MOBpeXIeHUH 00CaHBIX KOJOHH.


http://www.iprbookshop.ru/69376.html
http://www.iprbookshop.ru/51724.html
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N3HO0C 00caHBIX KOJIOHH M ITyTH YMEHBILIEHHUSI HHTEHCUBHOCTH €TO0.

Koppo3sus o6canupix TpyO 1 criocoObI 3alTUTHI OT KOPPO3HH.

ITpoexTrpoBaHre KOHCTPYKLNUN 00CAAHBIX KOJIOHH.

3ama4yy MPOEKTUPOBAHUS.

MeTtoaukn pacyera SKCIUTyaTAllMOHHBIX OOCAIHBIX KOJOHH, HMX JOCTOMHCTBA H
HEIOCTaTKH.

OCOOEHHOCTH TPOEKTHPOBAHUS M pacyeTa KOHCTPYKLIMK MPOMEXKYTOUYHBIX 0O0CaIHBIX
KOJIOHH ¥ KOHJYKTOPOB.

[ToHsATHE O COCTABHOM KpEIH.

Crienduika KperuieHus: CKBa)KUH B HEYCTOMUUBBIX U MHOT'OJIETHEMEP3JIBIX [TOPOJIaX.
BnusiHue TemnepaTypHOro pekuMa CKBayKMHBI Ha pabOTy €€ KPEIu.

Harsxkenne oOcalHBIX KOJOHH IPU IOJBECKE Ha YCTbE: NPUHIMIIBI pacyeTra YCHIUA
HATSHKEHUS U TPOBEPKU IPOYHOCTH I1OCIIE HATSKEHUS

[ToaroroBka ckBaXXHHbI U TPYO K CIIYCKY 00CaJAHBIX KOJIOHHBI.

TexHONOT s U OpTaHU3aIHsl CITyCKa 00CaIHBIX KOJIOHH B CKBaKUHY.

TexHonornueckas OCHacCTKa 00CaJHbIX KOJIOHH, HA3HAYCHHUE U Pa3MEILICHUE €€ JIEMEHTOB
0 JYIMHE KOJIOHHBI.

OCOOeHHOCTH KpEIUIeHUs] CKBaKMHBI MPHU CIYCKE KOJOHHBI 10 YacTsM M IMOTaiHOM
KOJIOHHBI.

[TpuHIMIBI pacueTa pesxuma cirycka 00caJHOM KOJIOHHBI.

IIpy4urHBI OCIIOKHEHUI U aBapui IIPU KPETUICHUH CKBAXKUH.

ATTECTAIIMOHHBIN BUJIET Ne 1
KoHcTpykunu obcasHbIX TpyO U UX COSTMHEHUI.
CranmapTel Ha 00caHbIe TPYOBI.
[IpouHble XapaKTEPUCTHKH 00CATHBIX TPYO U MX COCTHMHEHHIA.

Bomnpocel ko BTOpOii py0e:KHOH aTTecTalluu 7-r0 ceMecTpa

BOoo~NoORWDNE

11.
12.

13.
14.
15.

16.
17.

18.
19.

0.

[lenn 1 criocoObl pa300IICHUS TUIATOB.

[TonsiTHE O KauecTBe pa300IIEeHUs.

OcHoBHbIE TPeOOBAHUS K KQUECTBY pa300ILEeHusI.

HazHaueHue v MpUHIMIIBI KTaccu(DUKAIIUN TAMIIOHAKHBIX MaTEPHUAJIOB.

ba3oBble TaMIIOHAXKHBIE MaTEpUAIIbI.

CranpapThl Ha TAMIIOHAKHBIE [IEMEHTHI.

OcHOBHBIE CBOMCTBA TAMIIOHAKHBIX OPOILIKOB.

B3anmoneiicTBre TAMIIOHAKHOTO LIEMEHTA C BOJIOM.

OcHOBHBIE CBOMCTBA TAMIIOHAKHBIX PACTBOPOB U KaMHSI.

Baxxneitmue (akTopsl, BIMSIONIME Ha CBOICTBA TaMIIOHAKHBIX PACTBOPOB M KAaMHS;
CTENEHb U XapaKTep BIMUSIHHUSL.

CriocoObI perynupoBaHus COCTaBa U CBOMCTB TAMIIOHAXHBIX PACTBOPOB M KaMHSI.
XapakTep U3MEHEHUH, MPOUCXOIAIINX B TAMIIOHAKHBIX PAacTBOpax B IMOKOE B YCJIOBHUSAX
CKBa)XMHBI.

Koppo3ust TaMnoHa»HOTo KaMHsI U ITyTH MIPEIOTBPALLEHUS €€.

Knaccugukarus cnoco60B 11eMEHTHPOBAHHUS.

CymHoCcTh €noco0OB MEPBUYHOTO IIEMEHTUPOBAHMS;, JOCTOMHCTBA U HEJIOCTATKU
KaK70ro.

OcHoBHbIE (aKTOPBI, BIUSIONINE HA KaYeCTBO MEPBUYHOTO IIEMEHTUPOBAHUS JKUIKOCTH
TaMIIOHAYXHBIM PaCTBOPOM M3 3aKOJIOHHOTO TPOCTPAHCTBA.

CniocoObl yBeMUYeHUS TIOTHOTHI BBITECHEHUS U YCIIOBUS UX IPUMEHEHHUS.

Bydepusbie xxuakocTu: Ha3HAUEHHE, COCTaB, 0071aCTH MPUMEHEHUS.

[Tpunumne! BeIOOpa criocoda HEMEHTHPOBAHUS M TAMIIOHAKHOTO MaTepHaia.
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OcnoxHEeHHsI, BO3HUKAIOIIHE TP [IEMEHTHPOBAHUH U B IEPUO/I TBEPICHUS TAMITOHAKHBIX
PAacTBOPOB, UX MPUYMHBI M CIIOCOOBI TPEAOTBPALLICHHUS.

[IpyyrHBI BO3HUKHOBEHHS MEXKIUIACTOBBIX MEPETOKOB II0 3allEMEHTUPOBAHHOMY
3aKOJIOHHOMY MIPOCTPAHCTBY U CIIOCOOBI MIPEIOTBPALLECHUS ITOCTIECTHHX.

@aKTOphl, BIUAIOUIME HA MPOYHOCTh CLEIUVIEHUS W T'ePMETHUYHOCTh KOHTAKTOB
TaMITOHQ)KHOTO KaMHs ¢ 00CaIHBIMHU KOJIOHHAMH U CTEHKAMHU CKBA)KHHBI.

[TyTy mOBBIIIEHUS TEPMETUYHOCTH KOHTAKTOB.

CrnenuansHOE IEMEHTUPOBOYHOE 000PYI0BaHUE U €r0 Ha3HAUYCHHE.

Opranuzanys ¥ KOHTPOJIb IpoIiecca IEMEHTUPOBAHUSI.

[IpuHIMTBL pacyeTa IEMEHTHPOBAHUSI.

KoHTponb COCTOSIHMSI CKBaOXXMHBI M 00CaZHOH KOJIOHHBI B TEPUOJ TBEpPACHUS
TaMITOHa)KHOTO PacTBOPA.

3aKI0YnTEIbHBIE Pa0OTHI OCIE IEMEHTHUPOBAHUSI.

[IpoBepka KayecTBa IEMEHTHPOBAHHUS.

O06Bs13Kka 00CaIHBIX KOJIOHH Ha YCTbE.

[IpoBepka repMeTHYHOCTH 00CaTHOM KOJIOHHBI, 3aKOJIOHHOTO MTPOCTPAHCTBA M yCTHEBOM
OOBSI3KH.

Oxpana Tpyza, TeXHUKa 0€30M1aCHOCTH MPH LIEMEHTUPOBAHUH CKBAXKUH.

3ammTa OKpy Karoliei cpebl OT 3arpsi3HeHHUS.

Hasnayenue MOCTOB 1 TpeOOBaHUS K HUM.

Crioco0b!I yCTaHOBKM MOCTOB M (DAaKTOPBI, BIHSIOIINE HA UX Ka4ECTBO.

TexHoorus IEeMEHTHPOBAHHS IIPU YCTAHOBKE MOCTOB.

[TpoBepka KadecTBa IIEMEHTHOT'O MOCTA.

OO6cnenoBaHye IEMEHTUPOBAHUE CKBAXKHUHBI.

TexHONOTHs yCTpaHEHUSI HETEPMETHYHO

ATTECTAIIMOHHBIN BUJIET Ne 1
Crioco0b! yBeJIMYEeHHUs IOJTHOTHI BBITECHEHUS M YCIIOBHSI UX TPUMEHEHHSL.
BydepHbie )xuaKocTi: Ha3HAYCHHUE, COCTAB, O0JIACTH IPHUMEHEHHS.
[Tpununs! BBIOOpa crioco0a IeMEHTHUPOBAHUS M TAMIIOHR)KHOTO MaTepHraa.

Bomnpocsl k 3k3ameny 3a 7-it cemecTp

NoakowhE

10.

11.

12.
13.
14.
15.

Ilenu u 3a7a4n TUCHUATIINHEL.

CoBOKYIHOCTB paboT, 00bETUHAEMbIX OHATHEM «3aKaHUMBAHUE CKBAXKUHBI».

Ponb aTux paboT B perieHnu 3a/1a4 pa3BUTHS TOTNIMBHO-3HEPT€TUYECKOTO KOMILJIEKCA.
[ToHsiTHE O KpENU ¥ KOHCTPYKLUHU CKBAKHUHBI.

TpeboBaHMs K KOHCTPYKIIMH CKBXHHBI U KAYECTBY KpEIIH.

OcHoOBHBIE (PaKTOPBI, OT KOTOPBIX 3aBUCUT BBIOOP KOHCTPYKIIMU CKBAXKHHBI.

[ToHsATHE O 30HAX C COBMECTUMBIMH YCIOBHSIMH OYpEHUS, MIPUHIIUIIBI BBIACICHUS TaKUX
30H.

Hcrounnku nHpopMamuy, HeOOXO0IUMOH Il TPOSKTHPOBAHUSI KOHCTPYKIIMU CKBAXXKHH U
pa3pabOTKN TEXHOJIOTUU KPETIJICHUS UX.

[TpUHIUIIBI TPOEKTUPOBAHMS KOHCTPYKIIMU CKBAYKHHBI.

@DakTopbl, BIUAIOIIME HAa BHIOOP KOHCTPYKIMM HPU3a0OWHOTO y4dacTKa B CKBa)KMHAX
pa3HOro Ha3HAYEHUSI.

Crienuduueckue 0COOEHHOCTH MPOSKTHUPOBAHUS KOHCTPYKIIMU CKBa)KUH JUISl TA30BBIX U
ra30KOH/ICHCATHBIX MECTOPOXKICHUH, i1 TOJA3E€MHBIX Ta30XpaHWIHI U CKBaXHH,
COOPYKaeMbIX B aKBATOPHSIX.

KoncTpykiuu o0caaHbIx TpyO ¥ UX COETUHEHUI.

CranpmapTtsl Ha o0ca/iHbIe TPYOBI.

[TpouHble XapaKTepUCTUKH 00CATHBIX TPYO U UX COETUHEHUH.

VYcnoBust paboThl 00CaJHBIX KOJIOHH B CKBa)KWHAX.
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[TpuynrHbI TOBpEXIEHUH 00CaHBIX KOJIOHH.

H3HOC 006CcaHbIX KOJIOHH U MYTH YMEHBIIICHUSI HHTEHCUBHOCTH €TO.

Koppo3sust 06caanbix TpyO 1 criocoObl 3alUTH OT KOPPO3UH.

[TpoexkTupoBaHre KOHCTPYKIIUU 00CAAHBIX KOJIOHH.

3aauy MPOEKTUPOBAHUS.

MeToauku pacyeTa SKCIUTyaTallMOHHBIX OOCAJHBIX KOJIOHH, HUX JIOCTOMHCTBA H
HEJ0CTaTKH.

Oco0OeHHOCTH TPOEKTUPOBAHMSI U pacueTa KOHCTPYKIUN MPOMEXKYTOUYHBIX OOCAIHBIX
KOJIOHH ¥ KOHJTyKTOPOB.

[ToHsiTHE O COCTaBHOM KpeMH.

Crienuduika KperuieHus: CKBaKMH B HEYCTOWYMBBIX U MHOTOJIETHEMEP3JIBIX OPOIax.
Bnusinue TemnepaTypHOro peskrMa CKBa)KMHBI Ha paboTy ee Kperu.

Harsxenne o0cagHbpIX KOJOHH IPU IOABECKE HA YCTbE: NPHUHLMIIBI pacuera YCHIIMS
HATSHKEHUSI U TPOBEPKU IPOYHOCTH MOCIIE HATSKEHHS

[ToaroToBka CKBaXHHBI U TPYO K CITYCKY 00CaIHBIX KOJIOHHBI.

TexHonorus U opraHu3alys Cirycka o0CaJHbIX KOJOHH B CKBKUHY.

TexHoNOrImUeCcKasi OCHACTKa 00CaHBIX KOJIOHH, HA3HAUCHHE M Pa3MELICHHE €€ SJIEMEHTOB
O JITMHE KOJIOHHBI.

Oco0OeHHOCTH KpEIJIEHUs] CKBAXXUHBI IPU CIYCKE KOJIOHHBI MO 4acTsIM M MOTaiHOU
KOJIOHHBI.

[TpuHLMIIBI pacyeTa pekuMa CIycka 00caJHONW KOJIOHHBI.

[TpuunHBI OCIOKHEHU U aBapUid MPU KPETJICHUH CKBaKHH.

[lenn 1 ciocoObl pa300IICHUS TUIATOB.

[TonsiTue o kauecTBe Pa30OIICHHUS.

OcHoBHBIE TPEOOBAHHS K KQYEeCTBY Pa300IICHUSI.

HazHnauenue v mpUHIMIIBI KIaccu(DUKAIIMKY TAMITIOHAKHBIX MaTepUajoB.

ba3oBble TaMIIOHAXKHbIE MaTEpUAIIbI.

CrangapThl Ha TAMIIOHXHBIE [IEMEHTHI.

OcHOBHBIE CBOMCTBA TAMIIOHAKHBIX TOPOILIKOB.

B3anmoneicTBre TAMIIOHAKHOTO LIEMEHTA C BOJIOM.

OcHOBHBIE CBOMCTBA TAMIIOHAKHBIX PACTBOPOB U KaMHS.

Baxmueiliimme ¢akTopsl, BIMSIOLIME HAa CBOMCTBA TaMIIOHAKHBIX PAacTBOPOB M KaMHS;
CTENEHb U XapaKTep BIMUSIHHUSL.

Crioco0b! peryupoBaHMsi COCTaBa M CBOMCTB TaMIIOHA)KHBIX PaCTBOPOB M KaMHS.
XapakTep U3MEHEHUH, MPOUCXOIAIINX B TAMIIOHAKHBIX PAacTBOpax B IMOKOE B YCJIOBHUSAX
CKBA)KUHBI.

Koppo3ust TaMnoHaxHOro KaMHsl ¥ TyTH IPEIOTBPALIICHHS €€.

Knaccugukarus cnoco60B 11eMEHTHPOBAHHUS.

CymHOCTh €Hnoco0OB MNEPBUYHOTO IIEMEHTUPOBAHMS; JOCTOMHCTBA M HEAOCTaTKU
KaXKI0TO0.

OcHoBHbI€ (aKTOPBI, BIUSIONINE HA KaYECTBO MEPBUYHOTO IIEMEHTUPOBAHUS JKUJIKOCTH
TaMIIOHAKHBIM PaCTBOPOM M3 3aKOJIOHHOTO ITPOCTPAHCTBA.

CniocoObl yBenMUYeHUs TOTHOTHI BBITECHEHUS U YCIIOBUS UX IPUMEHEHHUS.

Bydepnbie xxuakocTu: Ha3HAUEHHUE, COCTaB, 007IaCTH MPUMEHEHUSI.

[Tpunummne! BeIOOpa criocoda HEeMEHTHPOBAHUS M TAMIIOHAKHOTO MaTepHaia.
OcnoxHEeHNs1, BO3HUKAIOLIUE IPY LIEMEHTUPOBAHUU U B IEPUOJ] TBEPACHUSI TAMIIOHAKHBIX
pPacTBOPOB, UX MPUYHMHBI U CIIOCOOBI MTPEIOTBPALLIEHUSI.

[IpyunHBl BO3HMKHOBEHMSI MEXKIUIACTOBBIX IIEPETOKOB IO 3allEMEHTHUPOBAHHOMY
3aKOJIOHHOMY ITPOCTPAHCTBY M CIIOCOOBI MTPEIOTBPAILIEHUS TTOCTIETHUX.

@akTophl, BIMSIOIIME HA MPOYHOCTh CUEIUIEHUS M TE€PMETHYHOCTb KOHTAKTOB
TaMIIOHAKHOTO KaMHS ¢ 00CaJHBIMHM KOJIOHHAMU U CTEHKaMH CKBa)KUHBI.

[TyTr nmoBBIIEHUS TEPMETUUHOCTH KOHTAKTOB.



56.
57.
58.
59.

60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.

CriennanpHoe IIEeMEHTHPOBOYHOE 000pYIOBaHHME U €0 Ha3HAUCHHE.

Opranuzanys 1 KOHTPOJIb IPOLECCa IEMEHTUPOBAHUS.

[TpuHUIMIIBI pacyeTa HEMEHTUPOBAHUSI.

KoHTponb cOCTOSIHMSI CKBaKMHBI M 00CagHON KOJIOHHBI B NEpUOJ TBEpPACHUS
TaMIIOHAKHOT'O pacTBOpa.

3aKIII0YUTEIbHBIE PA0OTHI 11OCIIE LIEMEHTUPOBAHUS.

[TpoBepka kauecTBa LIEMEHTHPOBAHMSI.

OO6Bs3Ka 00CaTHBIX KOJIOHH Ha YCThHE.

ITpoBepka repMeTHUHOCTH 00CaTHON KOJIOHHBI, 3aKOJIOHHOTO IIPOCTPAHCTBA U YCTHEBOU
OOBSI3KH.

Oxpana Tpyna, TeXHUKA O€30MaCHOCTH P LIEMEHTUPOBAHUH CKBAXKHH.

3amuTa OKpYy’Karolen cpebl OT 3arpsi3HEHUS.

Haznauenue MOCTOB 1 TpeOOBaHUS K HUM.

Crioco0Obl yCTaHOBKM MOCTOB M (DAKTOPBI, BIMAIOIINE HA UX Ka4ECTBO.

TexHo0rus HIEMEHTUPOBAHUS IIPU YCTAHOBKE MOCTOB.

ITpoBepka kayecTBa LIEMEHTHOTO MOCTA.

OO6cnenoBanyue HEMEHTUPOBAHUE CKBAKUHBI.

TexHonorust ycTpaHeHus: HErepMETUYHO

Jlns 3k3aMeHa

MHHUCTEPCTBO HAYKHU U BICIIEI'O ObPA3OBAHIA POCCHﬁCIfOﬁ OEJIEPALINN
I'PO3HEHCKUU I'OCY JAPCTBEHHbBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET

nMeHHu akagemuka M. J[. MUJIHOHIIMKOBA

BIWJIET Ne 1

I[I/ICI_II/IHJ'II/IHB. «3aKkaHYMBAHUE CKBAXKUHY

Wuctutyr__Hedtr M Taza  mpoduis «bypeHrne HeTSIHBIX U Ta30BBIX CKBAKUHY CEMECT]P

1. ITousarue o KpETIu 1 KOHCTPYKIIMHN CKBAKHWHBI.

2. [IpuynHEbl MOBPEXKACHUN 00CATHBIX KOJIOHH.

3.TexHoorus OHDO6OBaHI/I$I )41 I/ICCHGILOBaHI/Iﬁ B OTKPBITOM CTBOJIC.

Bonpocsl k nepBoii py0esxHoi aTTecTanum 8-ro cemecrpa

1.

2.
3.
4

XapaKkTepUCTUKU KOJUIEKTOPOB He(hTEra3oBbIX MECTOPOKACHUH.

CocTaB ¥ cBONCTBA IIACTOBBIX JKUJIKOCTEHN B €CTECTBEHHBIX YCIOBUAX MECTOPOKACHUM.
HanpsxkeHHOE COCTOSIHUE CKEIeTa KOJUIEKTOopa.

[IpyunHbl W XapakTep M3MEHEHMs CKeJeTa KOJUIEKTOpa B Ipoliecce pa3paboTKu
MECTOPOXKACHHUS.

XapakTepucTuKa MIpPOLECCOB, MPOUCXOAAIIUX B IMPUCTBOJIBLHOM 30HE MPOTYKTHUBHOTO
IUIacTa MpH MEPBUYHOM BCKPBITUH €ro; (opMHUpoBaHUE OJIOKA/bl, HapylleHue (pU3NKO-
XUMHYECKOT'O PAaBHOBECHS.

BnusiHne 3THX npo1ieccoB Ha MPOAYKTUBHOCTb CKBAKHHBI.

@DakTOphl, OT KOTOPHIX 3aBUCUT BO3MOXHOCTh YIIPaBJICHUS MPOLIECCaMU, TPOTEKAIOIIUMHU
B IIPUCTBOJIBHOM 30HE NPU IEPBUYHOM BCKPBITHH.

[TonsiTve 0 cOBepILIEHCTBE BCKPBITHS MPOYKTUBHOIO IJ1acTa.

Bunbl HecoBEPIIEHCTB BCKPBITUS, OLIEHKA CTENEHH HECOBEPLIEHCTB BCKPBITHS, OLICHKA
CTETNIeHH HECOBEPILIEHCTBA.



10.

11.
12.
13.
14.
15.
16.

17.
18.
19.

N

[Tpuniunel BeIOOpa CTpaTerHMM TEPBHYHOTO BCKPBHITUS MPOAYKTHUBHBIX IIACTOB B
3aBHCHMOCTH OT Ha3HA4YEHHUs CKBAKMHBI U TOPHO-TEOJIOTMYECKHUX YCIOBHM.

Y CTOMYUBOCTH MOPOJ] MPU3a00MHOTO YIaCTKA CKBAKUHBI.

[TpuHIMIBI pemieHus 3a1a4 000py10BaHUS TOIO y4acTKa.

TexHOJIOTHsI IEPBUYHOIO BCKPBITUS IIPOAYKTUBHOIO IUIACTA.

OrpanuyeHus, HaKJIagbIBaeMble CIIOCOObI OypEHHs Ha TEXHOJIOTUIO BCKPBITHSL.

Br160p cocTaB 1 CBOMCTB IPOMBIBOUYHON KUIKOCTH JIJISl IEPBUYHOTO BCKPBITHS TJIACTA.
OCOOeHHOCTH BCKPBITHS HPOAYKTHBHBIX IUIACTOB C AHOMAJIbHBIMU [aBJICHUSMH U
IIPUMEHSIEMBIE IIPU 3TOM TEXHUYECKHUE CPELICTBA.

[TpyHLIMIIBI THAPABINYECKOTO pacyeTa IMPOMBIBKH CKBaKUHBI IIPU IEPBUYHOM BCKPBITUU.
['eonoro-reodusnueckoe odecrneueHne NePBUYHOr0 BCKPHITHS MPOAYKTUBHOTO TUIACTA.
OxpaHa Tpyna, HeIp U OKPYXKArOIIEH Cpelbl IPU NEPBUYHOM BCKPBITUU IPOAYKTUBHBIX
IIJIaCTOB.

ATTECTAIIMOHHBIN BUJET Ne 1
[TpuHLMIIBI perieHust 3a1a4 000PyI0BaHUS TOTO y4acTKa.
TexHOoIOoTHsI MIEPBUYHOTO BCKPBITHS MPOAYKTUBHOTO TLIACTA.
OrpanudeHus, HaKJIabIBa€MbI€ CIIOCOOBI OYpPEHHsI Ha TEXHOJIOTHIO BCKPBITHSL.

Bomnpocel k BTOpoii py0exkHoil aTTecTauuu 8-ro cemecTpa

ook wndE

© oo

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

1.
2.
3.

TexHONOTHsI BCKPBITHUS TIacTa epopariei.

Bnusiaue cnoco6a nepdopaiyu Ha COCTOSHIE KPeru MPpU3a00iHOT0 ydacTKa CKBayKHHBI.
Br160p cocTaBa KUAKOCTH IS 3aIIOJTHEHHUS KOJIOHHBI MIPH Mep(opamoHHbIX paboTax.
[ToaroroBka CKBaXMHBI H 00OPYIOBAHUS YCThS ISt EpPOPALMOHHBIX PadOT.
Texuomnorust 6ecriepPopaTopHOro BCKPHITHUS IJIACTA.

O0ocHoBaHMe BbIOOpa crocoba BO3ACHCTBUS Ha MPUCTBOJIBHYIO 30HY NMPOAYKTHBHOTO
TUTAaCTa C IEIBI0 pa3pyLIeHHs OJIOKAIbI U BBI30BA MPUTOKA TUIACTOBOM KHIKOCTH.
Knaccudukarus cnoco00B BEI30Ba IPUTOKA.

TexHUUECKHE CpescTBa I BEI30BA IPUTOKA.

CrniocoObl HHTEHCU(HUKALINY TPUTOKA M 00IACTH MPUMEHEHHS.

HcnbiTaHne CKBaKUHBI.

3aKIIIOUUTEIbHBIE PAOOTHI ITOCIIE UCTIBITAHUS CKBa)KUHBI.

Llenmu onpoOOBaHUS MJIACTOB B OTKPBITOM CTBOJIE.

Kraccudukarus TeXHHUECKHX CPECTB sl OIPOOOBaHMSI.

HNupopMaTuBHOCTH C1IOCOOOB ONPOOOBAHMUSL.

OrpannueHns Ha NPUMEHEHHE TaKUX CIIOCOOO0B.

Br160p cocTaBa KOMIUIEKTa UCTIBITATEIEHOTO 000PYIOBAHHS.

TexHomnorust onpoOOBaHUS M UCCIIE0OBaHUI B OTKPBITOM CTBOJIE.

Heynauu npu onpoOOBaHUM ¥ UX TIPUYHHBIL.

[TpuHIMIBI 00pabOTKU PE3yabTATOB ONIPOOOBAHMS.

['eonoro-reopusudeckoe odecrnedyeHrue onpooOBaHUsI.

ATTECTAL{HOHHHPI BUJIET Ne 1
HcnpiTaHnEe CKBaXKUHBI.
3aKTI0YnTEIbHBIE PA0OTHI TIOCIIC UCTIBITAHUST CKBOKHHBI.
[{enu onpoOOBaHUs MIACTOB B OTKPHITOM CTBOJIE.

Bomnpocsl k 3xk3ameny 3a 8-ii cemecTp

1.
2.
3.

XapakTepUCTUKH KOJIEKTOPOB HE(PTEra30BbIX MECTOPOKACHUH.
CocTaB ¥ CBOMCTBA IUIACTOBBIX KUJIKOCTEN B €CTECTBEHHBIX YCIOBUAX MECTOPOKACHUM.
HanpskeHHOE COCTOSIHUE CKENeTa KOJUIEKTOPA.



©o

10.

11.
12.
13.
14.
15.
16.

17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
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[MpuynHBl W XapakTep H3MEHEHHs CKeJleTa KOJJIGKTOpa B Ipolecce pa3padoTKu
MECTOPOKICHHUS.

XapakTepucTUKa IMPOLECCOB, MPOMCXOIAIINX B IMPHCTBOJILHOW 30HE MPOAYKTUBHOTO
IUIacTa MpU NEPBUYHOM BCKPBITUU €ro; (GopMUpoBaHUE 0JI0Ka/bl; HapylleHue (PU3MKO-
XUMHUYECKOTO paBHOBECHSI.

BriusiHue 3THX IponeccoB Ha NPOAYKTUBHOCTh CKBAYKUHBI.

@DaKTOpPbI, OT KOTOPBIX 3aBUCUT BO3MOKHOCTD YIIPABIICHUS POLIECCAMHU, TPOTEKAIOLITIMHU
B IIPUCTBOJILHOM 30HE MPHU MEPBUYHOM BCKPBITHH.

[ToHsiTHE O COBEPIICHCTBE BCKPHITHS MTPOAYKTUBHOTO TUIACTA.

Buipl HecoBepIIEHCTB BCKPBITHS, OLIEHKA CTENEHU HECOBEPILIEHCTB BCKPBITUS, OLICHKA
CTETIEHU HECOBEPILICHCTBA.

[TpuHuunsl BeIOOpa CTpaTerMd IEPBUYHOTO BCKPBITUS IHPOAYKTHUBHBIX IUIACTOB B
3aBHCUMOCTH OT Ha3HAYCHHUSI CKBAKUHBI U TOPHO-T€OJIOTUYECKUX YCIIOBHIA.
YcroitunBocTh NOpoJ] NpU3ab0MHOT0 y4acTKa CKBaKHUHBI.

[TpuHIMIBI pemieHus 3a1a4 000pyI0BaHUS TOTO y4acTKa.

TexHo0rHsI MepBUYHOI0 BCKPBITHSI TPOAYKTUBHOIO ILIACTA.

OrpaHudeHus, HakJIaAbIBaeMble CIIOCOObI OYpPEHUsI Ha TEXHOJIOTUIO BCKPBITHS.

Be100p cocTaB 1 CBOWCTB MPOMBIBOYHOM SKUKOCTH JIJIsl IEPBUYHOTO BCKPBITHS I1JIacTa.
OCOOCHHOCTH BCKPBITHS NPOAYKTHBHBIX IUTACTOB C AHOMAJbHBIMH JABICHUSIMH U
IpUMEHsSIeMbIE ITPU TOM TEXHUUECKUE CPEJICTBA.

[TpuHIMIBI THAPABIMYECKOTO pacdeTa MPOMBIBKH CKBaKWHBI IPU TIEPBUYHOM BCKPBITHH.
['eonoro-reopusnyeckoe odecrneuyeHre NepBUYHOI0 BCKPBITHS IPOAYKTUBHOTO ILIACTA.
Oxpana Tpyaa, Hep U OKPYKAIOIMIEH Cpeabl MPH MEPBUYHOM BCKPBITHU TMPOTYKTHBHBIX
IUIaCTOB.

TexHONOTHs BCKPBITHUS TTAacTa epdopariei.

Bausinue cnoco6a nepdopanuu Ha COCTOSHUE KPenu MpU3a00iiHOr0 y4acTKa CKBaXKUHBI.
Br160p cocraBa KUAKOCTH IS 3aIIOJTHEHHUS KOJIOHHBI MPH 1ep(opamoHHbIX paboTax.
[ToaroroBka ckBaXXMHbI U 000PYIOBAaHUS YCThs U1l Iep(OpaLuOHHBIX padoT.
Texuomnorust 6ecriepPopaTopHOro BCKPHITHUS I1JIACTA.

ObocHoBaHMe BbIOOpa croco0a BO3AEUCTBHUS HAa MPHUCTBOJBHYIO 30HY MPOAYKTUBHOTO
TUTacTa C IEIBI0 pa3pylIeHHs OJIOKAIbI U BBI30BA MPUTOKA TUIACTOBOM KHUIKOCTH.
Knaccugukarus cnoco60B BbI30Ba MPUTOKA.

TexHUYECKHE CpeNICTBa IS BEI30BA IPUTOKA.

Crioco6bI MHTEHCU(DUKALIMY TIPUTOKA M 00JaCTH IPUMEHEHUSI.

HcnipITanne CKBaKUHBI.

3aKII0YUTEIbHbIE Pa0OThI TOCIE UCIIBITAHUS CKBAYKUHBI.

Llenu orpoOOBaHUS MJIACTOB B OTKPBITOM CTBOJIE.

Knaccugukaius TeXHUYECKUX CPEICTB A1 ONPOOOBaHMUS.

HNupopMaTuBHOCTH CTIOCOOOB ONIPOOOBAHMSL.

OrpanuyeHus Ha MPUMEHEHUE TaKUX CIIOCOO0B.

Br160p cocTaBa KOMIUIEKTa UCTIBITATEIFHOTO 000PYIOBaHHUS.

TexHomnorust onpoOOBaHUs M UCCIIE0OBAHUI B OTKPBITOM CTBOJIE.

Heynauu npu onpoOoBaHUH ¥ UX TIPUYMHBL.

[TpunIUIBEl 00pabOTKU PE3yabTATOB ONIPOOOBAHMS.

['eonoro-reodpusnyeckoe obecrneyeHre onpoOOBaHUS.



Jis 3x3amMeHa

MHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHIA POCCI/IFICISOPI OEJIEPALTNU
I'POZHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWUU YHUBEPCUTET
nMeHu akaaemuka M.Jl. MuuMoHIIMKOBa

BMJIET Ne 1

JucuuniauHa «3aKaHYMBaHNE CKBAKHH»

Wuctutyr__Hedbtu nraza  npoduins «bypenne He(hTAHBIX U Ta30BbIX CKBAKUHY CEMECTP

1. ITousgTue o KPP ¥ KOHCTPYKIIMHU CKBAXXWHBI.

2. IIpyUYMHEBI NOBPEXKICHUN O6C3I[HBIX KOJIOHH.

3.TexHoorus OHDO6OBaHI/I${ M MCCIICAOBAaHMI B OTKPLITOM CTBOJIC.

YTBEPX/IAIO:
«_» 201 r. 3as. kadenpoit «kcbPOHI M» Xananos A.I11.

Texkymmii KOHTPOJIb

Pacuért 00cagHOli KOJOHHBI

OcHOBHBIMU pacuéTaMu 00CAHBIX KOJIOHH, SIBJISIIOTCS pacy€Thl HA HAPYKHOE U
BHYTPCHHEE M30BITOYHOE JABJICHHUE, U PACUET Ha PACTSHKCHUE.

Pacuér Ha BHyTpeHHEe JIaBJICHUE, ICHCTBYOIIEE HA KOJIOHHY.
Onpenenum JaBjieHHE HA YCThE IIPU YCIOBUU, YTO CKBa)KMHA 3aM0JIHEHA T1aCTOBOM
JKUIKOCTBIO:

P,=P, —p,gl =265-10°~840-9.8-2700=4.5 Mila

OHpe,I[CJ'II/IM HAABJICHUC OIIPECCOBKU HaA 3a0o0€:

P, =P, +p,gl=12500000+1000-9.8-2700=39 Mlla
P,

FI[G e = OMPECCOBOYHOC JAaBJIICHHUE HA YCTHC CKBAKMUHBI.

OHpeI[CJ'II/IM AAaBJICHUC B KOHIIC SKCILTyaTalluu:

P.=p.g(L—h)=840-98(2700-1200) =124 Mlla



8. Y4eOHo-MeToANYecKOe U MH(OPMAaHOHHOE o0ecnedeHne M CUMIIIMHBI

a) ocHOGHAs Tumepamypa:

3. BbypoBbie cTanku u OypeHue ckBaxuH. bypeHue He(TAHBIX U ra30BbIX CKBa)KUH
[OnexTpoHHbIii pecypc]: maboparopubiii npaktukym/ W.B. MypagxanoB [u np.].—
DNeKTpoH. TeKkcToBblie naHHble.— CrtaBpomnonb: Cepepo-KaBkasckuii (enepanbHbIiA
yauBepcureT, 2017.— 136 ¢.— Pexum nocryma: http://www.iprbookshop.ru/69376.html.
4, babasu O.B. MnxenepHsie pacueTsl Ipu OypeHuu [ ek TpoHHbIN pecypc]/ babasH
D.B., Uepnenko A.B.— DnekTpoH. TekcToBbie nanubie.— M.: UHdpa-Umxenepus, 2016.—
440 c.— Pexwum goctyna: http://www.iprbookshop.ru/51724.html.

6) OononHumenvbHas 1umepamypa:

1. 3aymBuH B.I'., ABapuiiHble cuTyanuu B OypeHur Ha HEDTh U Ta3 [ DJIEKTPOHHBIN
pecypc]: Yue6Hoe nocobue. / 3anusun B.I'., Baxpomees A.I'. - M. : Un¢pa-Umxenepus,
2018. - 508 c. - ISBN 978-5-9729-0215-6 - Pesxxum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785972902156.html

2. babasu D.B., Konctpykius HEPTAHBIX U Ta30BbIX CKBAXHH. OCIOKHEHHS] U HX
npeojoseHue [DNeKTPOHHBI pecype]: YaeoHoe mocooue./ babdasu 3.B. - M. : Uudpa-
Unxenepusi, 2018. - 252 c. - ISBN 978-5-9729-0237-8 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785972902378.html

3. Kapkamamze I'.I'., Mexanuueckoe pa3pyuieHHe TOPHBIX MOPOJ [DIEKTPOHHBIH
pecypc] : Yueb. mocobue s By3oB / Kapkamanze I'.I". - M: M3pareascTBoO MOCKOBCKOTO
rocyaapcTBeHHoOro ropuoro yuusepcurera, 2004. - ISBN 5-7418-0301-6 - Pexxum noctyna:
http://www.studentlibrary.ru/book/ISBN5741803016.html

4, Kpeicuit H.U., IloBeimenue ckopocteil OypeHuss M JOeOUTOB HePTErazoBbIX
ckBakuH. Pa3paboTka M COBEPIICHCTBOBAHUE COCTABOB OYPOBBIX PACTBOPOB, TEXHOJIOTHI H
TEXHUUYECKUX CPEJACTB MNEPBHUYHOTO U BTOPUYHOTO BCKPBITHUSA NPOAYKTHUBHBIX IIIACTOB
[Dnextponnstii pecype] / Kpoicuii H.U., Kpanusuna T.H. - M. : Uadpa-Umxenepus, 2018.
- 340 C. - ISBN 978-5-9729-0242-2 - Pexum JIOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785972902422.html.



http://www.iprbookshop.ru/69376.html
http://www.iprbookshop.ru/51724.html
http://www.studentlibrary.ru/book/ISBN9785972902156.html
http://www.studentlibrary.ru/book/ISBN9785972902378.html
http://www.studentlibrary.ru/book/ISBN5741803016.html
http://www.studentlibrary.ru/book/ISBN9785972902422.html

9. MaTepuajibHO-TeXHHYECKOE 00ecneyeHue T CUUIIIMHBI

Jlyis TipoBeNieHUs JIGKIIMH TOJIB3YIOTCS TUIaKkaTaMu, Makeramu ((OHTaHHAs apMmarypa,
CTaHOK - Kayajika) ¥ 000py0BaHUsI.

TexHuyeckue cpencrtBa OOy4YeHHS — COCPEJOTOYEHBI B JabopaTopusix Kadenpsl
«BPOHI'M» (11a6. 2 - 33 u 2 - 35).

B nmabGoparopuu conepikaTcsl JICKTPOHHBIC BEPCHH JICKIIUH METOJNMYECKUX YKa3aHUU K
BBITTOJIHCHUIO MPAKTHYECKUX 3aaHUH.



CocraBurein:
K.T.H., 1o1eHT Kadeapsl «BPOHI M»

noueHt kapeaps "BPOHI'M"

CorunacoBaHo:
3aB. xadenpoit «BPOHI'M» k.T.H., noneHT

Hupexrop IYMP I'THTY k.¢-M.H., noneHt

Pz / /AL Xarazow
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/B.A. MycxaHoB/
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/M.A. Maromaena/



