MMHUCTEPCTBO HAYKM ¥ BBICIIEI'O OBPA30OBAHN’]
POCCUICKOU ®EJIEPALIN

OI'BOY BO «HOropckuii rocy1apcTBEHHBINH YHHUBEPCUTET Y

PABOYAS ITPOTPAMMA JTUCLIMTIJIMHEI
K.M.04.07 HCCJIEJOBAHUA CKBAKHUH U IIJIACTOB
Hanpasnenne noarorosku (cnenuansaoctu): 21.03.01 Hedrerasosoe nemo
ITpoduns: DxcmmyaTanus U 00CIyKUBaHAE 00BEKTOB HOOBIYM HEGTH

®opma oOydeHust
(ouHo-3004HAs)

Kpanmudukanus (cTeneHb) BEITYCKHUKA
(6axanasp)

2021 rox Habopa

. OO0BEM 3aHATHH IO cECMeCTpaMm, 4ac Vtoro
1 2 3 - 5 6 7 8 9 10

Jlexrun 24 8 32

[IpakTryeckue 2a | 14 38

3aHSATHUSL

JlaboparopHEIe

paGoTEI i ) i

KoHncynpranuu [ - - -

CamocrosiTenbHas 6 | 14 23

pabora

KonTponsuas

paborta ) ) i

Kypcogoii(as)

poeKT/pabora ) . )

KonTpons 27 | 36 63

dopma KOHTPOJIS 3 9

Wroro: 144 | 72 216

3.6 E L

Paccmotpena u ono6peHa Ha 3aceflaHuu yaeOHO-
Metomugeckoro cosera MHI™ mpotokon

Ne S o1 77 28 202/~

Xantel-Mancuiick, 2021 rox



IIpenuciaonue

1. IIporpamma pa3paboTaHa B COOTBETCTBHHU ¢ TpeboBaHUsIME DenepanbHOro 3aK0Ha OT
27.12.2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @emeparuuy, (emepaibHOro
roCyJapCTBEHHOrO 00pa3oBaTeNbHOrO CTaHAapTa Bhlcmiero obpasoBanus (OI'OC BO) mo
HanpaBleHuro noaroToBku (cnenuanpHocTd) 21.03.01 HedrerazoBoe memo yTBEp»KIeHHOIO
npuka3zoM Muno6paayku P® Ne 96 ot 9.02.2018 roxa.

2. Pazpabotuuk(m):

- O.A. Haaumsunu
(yueHast CTeneHb, yueHOe 3BaHHe) </ (nomnucg) (U. O. Damunus)

3. CorymacoBaHo pyKOBOAMTENEM 00pa30BaTEIbHONU IIPOrpaMMBl II0 HANPABIEHHUIO
nonroroBku 21.03.01 Hedrerazosoe aemo

KaHJ. Feorp. HayK H.O. Uren6aera
(ydyeHas cTeneHsp, yueHOE 3BaHuUE) HCh (M. O. damunus)

4. VTBepxaaro:

Jupextop MHD é//ﬁ’ B.U. 3enenckuit

(DOIKHOCTB) (noanuce) (M. O. damunus)




1 Iles ocBOEHMS QU CIHILINHBI

Ilenpr0 OCBOECHHUS MUCIHUILUIMHEBI SIBJISIETCS IIONIYYEHHE OOYdYarOIMMMCS 3HAHHH II0
OCHOBHBIM METOJAaM M TEXHOJIOTHSIM TIe0(QU3MYECKUX M TUAPOJUHAMHYECKHX HCCIICIOBAHMIM
pa3BeOYHBIX M O3KCIUTyaTalUOHHBIX CKB&KWH, MX HCIOJB30BaHHE B IOCIEAYIOUIEH
IIPOM3BOJCTBEHHON U HAYYHOU NESTEILHOCTH.

2 MecTo aucuumnebl B cTpykrype OITOII
JlucuuIvHa OTHOCHTCA K BapHaTUBHOM dacTu Onmoka Bl ydeOHOro rraxma, Momyis
OkcIutyatanus ¥ o6cmyXKuBaHue 00BeKTOB JOOBIYH HEDTH.

3 ®opMupyeMble KOMIETeHIHH 00y4al0merocs
[Tnanupyemsle pe3ynbratsl ocBoeHus OITOIT
(KOMIEeTeHIMH), JOCTHXKEHHUE KOTOPIX 00eCTIeYnBaeT
JUCLMITTHHA

[InaHupyemble pe3ynbTaThl
(COOTHECEHHBIE C YCTAaHOBJIEHHBIMH
WUHJIUKATOPAMU TOCTIKEHHUS

coieprKaHKue KOMITETEHLIUH KOMIIETEHLIMH)

KOO
KOMIICTCHIIMH

I1IK-3.4 3. Metons! aHau3a
XapaKTePUCTHUK PabOThl CKBAKUH
I1IK-3.4 V. OueHuBaTh KauecTBO
omnepanyi HHTeHCHU(UKALMK 110
MIPOMBICJIOBBIM JJaHHBIM
AHaHM3UPOBATh XapaKTePUCTHKH
paboThI CKBYKUH

I1K-3.4 B. HaBbikamu opMHUpOBaHHS
MEPONPUSTHI 110 YBETUUSHUIO
Crnioco6eH OCyIIECTBISTE OpraHU3aLHIo MPOU3BOJUTEIBHOCTH CKBaKUH

K3 paboT 1o NMoBBILIEHUIO 3P PEKTHBHOCTH IIK-3.5 3. XapakTepUCTHKH MIPUTOKA U3
nporecca J0ObIYH YIIIeBOAOPOJHOTO iacra

CBIpbA Crioco0bI pacueTa XapakTepUCTHK
MPUTOKA [0 Pe3yJIbTaTaM HCCIIEIOBaHUS
CKBaKUHBI Ha PA3JIMYHBIX PEXKUMAX
IIK-3.5 V. PaccuuTsIBaTh K03 GHULHEHT
MPOAYKTUBHOCTH U CKUH-3(D(eKT mo
MCCIIEJOBAaHUSIM CKBKHH C 3aITUCHIO
KPHMBOM BOCCTAHOBJIEHUS aBJICHUS
ITK-3.5 B. Meronamu pacuera u
NPOrHO3a XapaKTEPUCTUKH NPUTOKA K3
IUIacTa B CKBOKUHY

4 CTpykTypa 4 cofep:KaHUEe JUCHUILIAHBI
OObmas Tpy10eMKOCTh QUCIHUILTAHEI COCTABISET 6 3a4€THRIX eQUHUIIEI 216 4acos.



/1

TpynoeMKocTh 10 BUJam
yuebHoU paboTHl, yac

Tema

3aHsaTus
JIEKIIHOHHOTO THITA
[IpakTHyeckue
3aHSATHS
JlaGoparopHsbIe
3aHATHUS
Koncynpranuu

CamocTosTepHast
pabota

Kox xomnereHmu

Orneno4HbIE
cpencTa

7 cemecmp (l'eo

¢uzuueckue uccnedosanua cKea

JHCUH)

Benenne. O630p pusngecKux
CBOMWCTB FOpPHBIX MOPOL U
OCHOBaHHBIX Ha HUX
reopU3NUECKUX METO/IOB.
3agauu, peruacMble
reoU3nUECKUMH METOIaMH.
TexHuka reousnuecKux
UCCIIEIOBAHUN CKBOXKUH
DJIeKTPOMETPHUSI CKBAKHH.
Merton kaxxy1ierocs
COIIPOTUBJICHHSI.
Ucnons3oBanue nuarpamm KC
JUTS ONIPEIEJICHUS TPaHuI] |
YAETBHOTO COMPOTHBIICHUS
r1acToB. MeTto 60KOBOrO
3JIEKTPUIECKOTO
30HIUPOBAHHS.

MeToapl MUKPO30OHIOB,
COIIPOTHBIICHUS 3a36MJICHHUS.
DoKyCUpPOBaHHBIE 30HIBI
Pa3TUYHOUTITYOMHHOCTH, UX
HCIIOJIb30BaHHUE JUIS U3YUCHHUS
pa3pe3oB CKBasKUH.
WHAYKUMOHHBIH METO/I.
OcHOBBI IPUOTO>KEHHON
Teopuu. Mcnons3zoBanue
JMarpamm Kaxylencs
9JIEKTPONPOBOTHOCTH IS
U3YYEHUS Pa3pe30B CKBAKHUH.
Pe3ucTHBUMETPUS CKBOKHH.
MeTto noTeHIIHAIOB
COOCTBEHHOM MOJIAPU3ALUH
(CID

ITK-3

cobecenoBaHue
pedepar,
KOHTpOJIbHAs
pabora

PannomeTpusi CKBaXKUH
Knaccuduxanus metonos
PalHOMETPHH UX POJIb B
KOMIUIEKCe reo(pU3NIeCKUX
METOJIOB MCCIEOBaHHUM
CKBa)KHH.

Merton ecTecTBeHHOI
panguoaktuBHOCTH (I'M).
Dusnyeckas CyIHOCTh |
OCHOBBI TeOpHH. [IpUHUHIIEI
U3MepeHuit U 06paboTKu
auarpamm I'M.

IIK-3

cobeceoBaHue
pedepar,
KOHTpOJIbHAS
pabota




Meron paccessHHOro ramma-
u3ny4enus. IlnoTHoCTHas U
CeNIeKTUBHAs MOAU(DUKALINH.
Obnacte npumenenus. Meron
W30TOIOB, HA3HAUCHHE U
00y1acTh MPUMEHEHUS.
HefitponHsle meToasl. 3anauuy,
pelaeMble HeHTPOHHBIMH
Metonamu. OLeHKa INTOTHOCTH
nopoz. OnieHka MOPUCTOCTH
nopox. OneHka xapakrepa
HaCBILEHHs (DIJIFOUIOB.
Ob6nactu npUMeHEHHS U
reoJIorH4ecKue 3a1auy,
pelaeMble METOIaMHU
pauoOMeTpHHU

AKycTHYecKHe U Jpyrue
HedJIeKTPHYECKHE MeTOIbI
ruc

AKYCTHYECKHE METOJBI.
VYnpyrue cBoiicTBa ropHBIX
nopoz. OuznyecKue OCHOBEI
aKyCTHYECKHUX METOJIOB.
AKyCTHYeCKHe METOBI 110
CKOPOCTSIM U 3aTyXaHHUIO.
O6paboTka pe3ynbTaToB,
peliaeMble 3a1a41 1 00J1acTh
NPUMEHEHHUS.

TepMoMeTpus CKBa)KHH.
TeroBoe nosne 3emiu.
MeTozp!I €CTECTBEHHOrO U
HCKYCCTBEHHOT'O TEIUIOBBIX
nosnei. Pemaemsele 3anauu u
001aCTh IPUMEHEHHUSI

18

I1K-3

cobecenoBanue
pedepar,
KOHTPOJbHAs
pabora

KommiiekcHbie
reopuznyeckne u
TeXHOJIOTHYECKHE
HccileOBaHUsI B Iponecce
OypeHHsI ¥ 3KCIUIyaTALUH
CKBaKHH. MeTo/Ibl U3yUYEeHUs
TEeXHHUYECKOT0 COCTOSIHUS
CKBaXKHH.

KasepHomerpus u
npodunemMeTpus.
HnxnnHomerpus. [Inacropas
HaKJIOHOMETPHSL.
IToTokOMeTpHS B CKBa)KHHAX.
[lemeHTOMETpPHS CKBaYKHH.
Hedexkromerpus oOcaHbIX
KOJIOHH.

Onpo6oBaHKe CKBaXXUH B
OTKPBITOM CTBOJIE U
IPOCTPEIOYHO-B3PhIBHEIE
paboTtel. OnpoGoBanue
CKB&)XMH C IIOMOIIBIO
UCIIBITATEJIEN IIIaCTOB.
ITepdopanus obcanHbIX

15

cobecegoBaHue
pedepar,
KOHTPOJIbHAS
paboTta




KosoHH. Topnenuposanue
ckBakuH. OTOOpP rPYHTOB U3
CTEHOK CKBKUH

Hroro 3a 7 cemectp

24

24

69

8 cemecmp (I'udpodunamuueckue ucciedo08anUs CKANHCUH)

IMenu n 3apaun
TUIPOXMHAMUYECKHX
HCCIIeIOBAHUN CKBAKHH
3HayeHue
TUAPOAMHAMHUYECKUX
HCCJIEIOBAaHUH B pa3BUTHU
HaY4HBIX OCHOB pa3paboTKH
HEPTSHBIX MECTOPOXKICHHH.
enu u 3agauu
T'UAPOAMHAMUYECKUX
UCCIIEJIOBAHNI CKBAKHH U
iacToB. Mcropus pa3sutus
METOJIOB re0(pU3NYECKUX U
T'UAPOAMHAMUYECKHX
WICCIIEJOBAHUM CKBAKHUH.
I'mppopnnamunyeckne
napaMeTpsl IJIACTOB U
CKBaKHH

EmkocTHbIe, QUIBTpallMOHHEBIE
Y yIpyrue CBONCTBA
KOJIJIEKTOPOB U IUIACTOBBIX
¢mronnoB. 3akoH Japcu.
Ynpyrue cBoicTBa JKUAKOCTH,
rasa, 3epeH U cKeyera
KOJIJIEKTOPOB.
I'mpponpoBonHOCTH IUIacTa.
I'uopoguHamuyeckue
NPOLIECCHI B KOJUIEKTOpaXx.
ITpe30npOBOIHOCTE
KOJUIEKTOPOB.
IIpomyKTHBHOCTE CKBaXKHH,
K03hbHUIUEHT
TMIOPOJUHAMUYECKOTrO
COBEpILIECHCTBA CKBAKHHBIL.

cobecenoBanue
KOHTPOJIbHAs
paboTa

MeTtonsl
THAPOAHHAMHYECKHX
HCCJIEe0BaHMIl JIACTOB B
CKBa’KMH

Bune! runpoauHaMUdecKix
HCCJIEIOBAHUH IJ1aCTOB U
CKB&)XMH ¥ UX MOJIUGUKAMH
(akcrpecc-MeTobl). Y CIoBUS
NIPUMEHEHUS
TUIPOAMHAMHYECKHIX
HCCIIENOBAHUH.
Hccnegopanne cKBaskKMH NpH
YCTAHOBMBIIMXCSI PEIKHMAX
buabTpannu

Kpurepuu ycraHoBusmierocs
cocrosHus. [loctpoenue
VHIUKAaTOPHBIX AUarpamMM Ipu
YCTaHOBUBIIMXCS OTOOpax.

IIK-3

cobeceoBaHue
pedepar,
KOHTPOJIbHAs
pabota




Onpenenenue
MPOIYKTUBHOCTU U
MPUEMHCTOCTH CKBa)KKH.
Onpenenexnue
GUIBTPalMOHHBIX 1apaMETPOB
IUI1acTa [P yCTAaHOBUBIIHXCS
otbopax. [TociaenoarensHOCTD
NPOBENEHHs UCCIIeOBaHHH.
IIpumepr! onpeneneHus
NapameTpoB IO
WHIUKATOPHBIM AMarpaMMaM.

HMccnenoBaHus CKBasKHH H
IUIACTOB IPH
HEYCTAHOBHBIIUXCH
pesxknMax GpuiabTpanuu
HccrnenoBanue CKBaOXKUH U
[IJIATOB METOAOM
BOCCTaHOBJIEHUS (T1aICHHS)
JnaBneHus. PaKTopsl,
ompezenstoie Gopmy
KPUBEIX BOCCTAHOBJICHUS
JaBlIEeHUs. AHATATHYECKUC
MeToIbI 00pabOTKH KPUBBIX
BOCCTAHOBJICHMS JABJICHHS.

cobecenoBanme
pedepar,
KOHTpPOJIbHAS
paboTa

HccnenoBanue CKBAKHH H
NJIACTOB METOAOM
THAPONPOCIYIIHBAHUSA H
GUIbTPAaNHOHHBIX BOJH
XaBJIEHHS

OreHka B3auMOIeHCTBUS
ckBaxkuH. Mccnenopanue
CKB@)XHH H IUIACTOB METOJIOM
THJIPOTIPOCITYLIMBAHUS U
GUIBTPAIIOHHBIX BOJH
napnenus. Onpenenenue
THIPONIPOBOAUMOCTH,
MbE30NPOBOJHOCTH IUIACTa U
MIPUBENIEHHOT'O paaunyca
CKBa)XHHBI.

IK-3

cobecenoBanue
pedepar,
KOHTpPOJIbHAsS
pabota

HTroro 3a § cemecTp

14

14

HUTOIo

32

38

83

5 OOpa3oBaTebHBIE TEXHOJOIHH, HCIOJIb3yeMble IPH Pa3JIHYHbIX BHAAX y4e0HOH

paboThI

Ne TeMBI

OO6pazoBarenbHast TEXHOJIOTHUS

1

YHpaBJISICMS{ JUCKYCCHA

praBIISIGMSI JUCKYCCHU

praBJISIeMS{ JUCKYCCHA

YpasisieMs: TUCKYCCHsI

Pa30op KOHKPETHBIX CUTyalui

Pa300p KOHKPETHBIX CUTyalHi

Pa300p KOHKpETHBIX CUTyanuit

N[N B~ (|0 w

Pa36op KOHKpETHBIX CUTyalui




6 MeToau4yeckue yKazaHus JJIs1 00yJal0IIMXCS 10 0CBOEHHIO U CIUTLIHHBI

OnexkTpoHHO-HHQOpPMAaMOHHAs 00pa3oBaTeNbHAs Cpela IPeACTaBlIeHa JIMYHBIM
KaOMHETOM, PACIIONIOXKEHHBIM IO CCBUIKe https:/itport.ugrasu.ru, 3J1eKTpOHHON OMOIMOTEYHON
cuctemorr https:/lib.ugrasu.ru, 3neKTpoHHBIM KataoroM Hayunoit Oubmworexu IOI'Y
https://irbis.ugrasu.ru ¥ cucreMoil IUCTaHIMOHHOTO oOydyenuss Moodle, pacrmonoxeHHO#H 10
cepuke http://eluniver.ugrasu.ru.

Meronudeckue ykaszaHds UL oOydaromuxcs U3 yucina wHBanmuaoB u jun ¢ OB3 B
JOCTYIHOH Al HUX (GopMe Ipe/ICTaBICHEl B 3IEKTPOHHOM BHe B cucTteMe Moodle mo ccruike
http://eluniver.ugrasu.ru.

6.1 MeTroau4yeckue yKa3aHHS K 3aHATHSIM JEeKIMOHHOr0 THIA

Hanucanve xoHcIekTa JEKIMH: KpaTKO, CXEMaTHYHO, IIOCIIENOBATENFHO (UKCHPOBATH
OCHOBHBIE IIOJIOKEHHMSI, BBIBOJBIL, (OPMYIHPOBKH, OOOOMICHHS; IIOMEYaTh BAKHBIE MBICIIH,
BEIIETIITH KJIIOYEBBIE CJIOBA, TEpMHUHBL [IpoBepka TEpPMHHOB, IIOHSTHH C IIOMOIIBIO
SHLIUKIIONEANH, CIIOBape, CIIpaBOYHIKOB C BEITUCHIBAHUEM TOJKOBaHHH B TeTpaas. O003HAYUTE
BOIIPOCHI, TEPMUHBI, MaTepHajl, KOTOPEIA BEI3BIBAET TPYIHOCTH, IOMETUTH U IONBITATHCA HANTH
OTBET B PEKOMEHIyeMoH nureparype. Eciu camocTosTenbHO He yhaeTrcs pa3o0paTbes B
Marepuaie, HeoOXoaumo chHOpMyTHpOBAaTh BOIPOC W 3aJaTh €ro HAYYHO-IIENarOrHYeCKOMY
pabOTHUKY Ha IPaKTUIECKOM 3aHSTHH.

6.2 Meronu4yeckne yKa3aHUsl K NPAKTHYECKAM 3aHATHIM

[lenpro NpakTUYECKUX 3aHATHH SBIETCS 3aKpelIeHHEe TEOPETHYECKUX 3HaHWM |
npuoOpeTeHne MPAKTHUYECKUX YMEHHMM M HaBBIKOB. MeTOMUYecKre pEeKOMEHIAUU M0 KaKIoki
IIPaKTU9IECKOH paboTe UMEIOT TEOPETHYECKYIO YacTh, IIOATOTOBICHHYIO OTACIBHO, WK YKa3aHHe
Ha HCTOYHHK, HEOOXOIUMBIH JUIs TOJTOTOBKU K COOTBETCTBYIOMIEMY IPAKTHYECKOMY 3aHSTHIO, C
HEOOXOAMMBIMH IS BBINOJIHEHH paboTh! QopMyIamMHu, MOSICHEHUSIMH, Ta0IUI[AMH U TpaduKaMu;
AITOPUTM BBINOJNIHEHHs 3ajaHuil. IlpakThdeckue 3amaHHMs COYETAIOTCS C TEOPETUUCCKUMU
3HaHUAMH. [TpOoBEICHNIO IPAKTHUECKOT0 3aHATHS KaK IIPaBHIIO IIPEAIIECTBYET CAMOCTOSTEIbHASL
pabota obygaromerocs.

6.3 MeToau4yeckue yKa3aHHS K CAMOCTOSATEILHOM padoTe

B pamkax camocTosTensHON paboTsl 00ydaromuiics 3HaKOMUTCS ¢ pabodei mporpamMmoi,
oco00e BHUMaHuUE JOJDKHO YACNATECS LEesIM U 3a7adaM, CTPYKTYPE U COACPIKAHHIO AUCIUITINHEL.
Ananu3upyeTcs KOHCIIEKT JIEKIUH, BENETCs IOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCAM,
IIpOCMaTPUBAETCS pEKOMEHIyeMas TUTEPaTypa, UCIIOIb3YIOTCS ayAU0-BUACO3AIIUCH 10 3aJJAHHON
TeMe, pelaroTCs pacueTHO-rpadHIeCcKie 3aIaHus, 3a1a4H [10 aJITOPUTMY U .

6.4 MeTogu4yecKue yKa3aHus K KOHTPOJIbHOM paboTe

B xoHTponBHON paboTe pacKpBIBAIOTCS OIIPE/IEICHHbIE YCIOBHEM BOMPOCHL. MCX0MHbIMY
JAHHBIMH JUIS BBIIIOJIHEHHS KOHTPOJIBHOM paboThI MOTYT CIIy>KUTh yUeOHUKY ¥ YIeOHEIE T0COOHS,
pe3yJIbTaThl UCCIENOBAaHUN U Ap. 3aBEpIIeHHas KOHTpOJIbHAs paboTa, ohopMiIeHHAs JODKHBIM
006pa3zoM, MOAIUCHIBAETCS 00yJatoNIUMCs Ha TUTYJIFHOM JIUCTE U CHASTCS JUIS IIPOBEPKU HAYIHO-
nenarorngeckoMy paboTHHKY. Cpok caqu KOHTPOIBHOM paGoThI ONpenesieTcs B COOTBETCTBHM
C y4eOHBIM IIJITAHOM U JIOBOJUTCS J0 CBEICHHUS 00yJarOIIHXCSl.

7 @oHA ONEHOYHBIX CPEICTB [JJs TeKymero KOHTPOJS yCIeBaeMOCTH,
NPOMEXKYTOYHOH aTTecTallMU MO HTOraM OCBOGHHS JHCHUILIMHBI, YIeOHO-METONUIECKOE
obecrnevyeHne caMOCTOATEIbHOM PadoThI 00yJar0IHX CSI

ITpomesxyTouHast aTTecTanusi OOyYaroIIUXCs MIPOM3BOAUTCS B JUCKPETHBIE BPEMEHHBIE
unrepsansl HIIP, obecnednBaromumu peanusaniio TUCHMIUIAHEL B GopMe 3K3aMeHOB B 8 u 9
CeMecTpax.






