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.



OOydeHne U KOHTPONb OOYJaroOIIUXCs U3 YKCIa WHBAIHUIOB U JIUI| C OTPaHWYCHHBIMH
BO3MOXXHOCTSIMH 3I0POBBSI IPU HEOOXOJUMOCTH OCYIIECTBJISETCSI C HCIOJNBE30BaHHEM
CIIEIHANBHEIX METOJOB OOYYEeHUS U IUIAKTHYECKHMX MATEPHUAIOB, COCTABIICHHEIX C Y4ETOM
0COOEHHOCTEH NCUXO(PHU3UIECKOTO PA3BUTHUS, UHAUBHUIYATHHBIX BO3MOXHOCTEH M COCTOSHHS
3JI0POBbs TakuX oOydaromuxcs (oOydaromerocs).

V4eOHO-METOAWYECKHE MaTepuanbl Al CaMOCTOSTEIbHOM paboThl 00yJaromuXcs u3
qucIa WHBAJIUAOB M JIAI[ C OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH 3JOPOBBS IPEHOCTABISIOTCS B
dopmax, amanTUPOBAaHHBIX K OTPaHUYCHUSM X 3T0POBBS M BOCIPUATHS HH(GOPMAIIHH.

Meronugeckoe oOecredeHue s OOydYarOmUXCsl W3 YHCIAa HMHBAIWAOB M JIHIl C
OIPaHWYECHHBIMH BO3MOXXHOCTSIMH 3J0POBBSI IIPEACTABICHO KaK 3JIEKTPOHHBIN yueGHO-
METOIUYECKIH KOMIIJIEKT JOKYMEHTOB 10 TUCIUILIAHE U pa3MelneHo B cucteMme «Moodley (u/umu
B CUCTEME yIpaBJIEHHS 3I€KTPOHHBIMU 00pa30BaTeIbHBIMHU pecypcaMiu) Ha caiiTe Y HUBepCUTETa
o cceuIKe http://eluniver.ugrasu.ru.

7.1 Texnonornyeckasi KapTa JHCIHHAILIAHBI
7 cemecmp (I'eohuzuueckue uccne)osanus cKeayicun)

No MakcuManbHoe
Hazpanue Temsl
/i KOJINYECTBO OaJIOB
O6s3arenpHbIM ypoBeHs ( 70 0ayU10B)
1 | Benenue. DNeKTpOMETPHs CKBOKHUH 15
2 | PanuomMerpus CKBaXXUH 15
3 | Akyctrueckue u Apyrue Heanekrpudeckue metonsl I 1IC 15
4 KommnekcHbie reopu3ndeckue U TeXHOJIOTHYECKUE 15
HCCJIETOBAHMS B Ipolecce OypeHus ¥ 3KCILTyaTallii CKBaXKHUH
5 | KontponpHas padora no remam 1-4 10
JlononauTensHEIH ypoBeHS ( 30 6aion)
1 Pedepatst 1mo TemaM, BBIHOCHMBIX Ha CaMOCTOSTEIBHYIO 10
popaboTKy
2 | CobecenoBanue 10 pa3fenaM JTUCIUILUIAHEI 10
3 | Ilybnukamnus B cCOOpHHMKE TE3UCOB JOKIJIATOB 10
HToro 100
[ITkarna oneHUBaHUS PE3YIBTATOB 10 OANILHOU cucmeme:
Kputepuu BeICTaBIEHUS OIIEHKY 110 9K3aMEeHY IIPH MPOMEXYTOIHOM aTTeCTalnN
oTiauyHOo oT 89 mo 100 6amios;
xoportio ot 75 o 89 6amios;
YIOBIETBOPUTENBHO OT 61 110 74 6aog;
HEyIOBIETBOPHUTENHHO OT 0 10 60 Gamnos.
8 cemecmp (I'udpodunamuueckue uccned08aHUs CKEANCUH)
Ne MaxcumanpHoe
HazBanue Temsr
n/n KOJIMYECTBO 6aIIOB
Ob6s3arenpHbIH ypoBeHb (70 6ayioB)
1 Ilenu v 3ama4yy TUAPOAMHAMUYECKUX UCCIIEIOBAHMM CKBaKHH 15
['unporuHaMUYecKUe napaMeTphl INIACTOB U CKBAYKHH
MeToas! THAPOAMHAMUYECKUX UCCISIOBAHMM IIJIACTOB U
5 | CKBOXHH 15
HccnenoBanue CKBaXXUH IPU YCTAHOBUBIIUXCS PEXKAMAX
buIbTpanuu
5 VccnenoBanus CKBaXXHH U ILIACTOB IIPH HEYCTAHOBUBIIUAXCS 15
pexuMax GUIbTpaluu
4 HccnenoBanue CKBaXXHH U IIACTOB METOIOM 15
THIPONPOCIIYIIABAHNS ¥ QUIBTPAIMOHHBIX BOJIH JABJICHUS




5 | KourposnpHas pa6oTa mo Temam 5-8 | 10
JlononauTensHEIHA ypoBeHS ( 30 6amios)
1 Pedepater mo TemaM, BBIHOCHMBIX Ha CaMOCTOSTEIBHYIO 10
popaboTKy
2 | CobecenmoBanue 1Mo pasfeiaaM TUCIUILTAHEI 10
3 | Ilybnukanus B cOOpHUKE TE3UCOB JOKIAI0B 10
Hroro 100

[Ixana oreHUBaHUS PE3YIBTATOB 1O OANILHOL CUCHeMe:

Kputepun BeICTaBICHHS OLIEHKU I10 5K3aMEHY IIPH IPOMEXKYTOIHOMN aTTeCTalluU
oTgHO oT 89 1o 100 6amios;

xopo1ro oT 75 o 89 6amios;

YIOBJIETBOPUTENBHO OT 61 110 74 6aios;

HeynoBieTBOpuTensHO oT 0 10 60 6aros.

7.2 IlpuMepHbIe KOHTPOJIbHbIE 3aJaHAS PH MPOBEJEHNH NPAKTHIECKNX PadoT

3aganue 1. MaTepnpeTanus quarpaMM MUKPO30OHIUPOBAHUS.
Ilo xoMIulekcy MOuarpaMM BBIICIUTH IIPOHMIIAEMBIE IUIACTHI II0  IIOJIOXKUTETHHBIM
npupameHusiM Apx. ONpenenuTs COIPOTUBIIEHHE IPOMBITOM 30HBI Prn ¥ TOJIIMHY TJIMHUCTOMN
KOPKH ISl IPOHULIAEMBIX IU1acTOB. Pe3ynbTaTel 00paboTKY 3aHECTH B TAOIHILY.

np{\fogli\;gu MOIIHOCTE, | P&, | p™™, Pris P/ P/ " P he,
IACTOR M Om'Mm | OMm'M | OM'M Pri Prx OM'M cM

I[JIX BBIIIOJIHEHUS 3aJaHWs BBIJAIOTCA KapOTAaXHBIEC OJUarpaMMBbl M3 Ha 6YM3>KHOM
HOCHTCIIC.

3ananue 2. OneHKa 3JIeKTPAYECKOT0 COIPOTHBIIEHUS 10 quarpammam bK.
Ha muarpamme BK BemOMHWUTE pa3OuBKYy pazpe3a Ha IUIacThl (MHHAMAaIbHAs MOIIHOCTH
mracta 1 Merp). CHATHP 3HaUeHHUs KaXYIIErocs CONPOTHBIIEHUS KaKIOro Iuiacta. B
IIONy4eHHbIe 3HadeHUs] Px BBECTH IONpPaBKM 3a JUAMETP CKBAKMHBI, MOUIHOCTH ILIACTA M
BIIMSIHUE BMEIIAIONTUX opoJ. Pe3ynpraTsl 0pOpMUTE B BUE TAOTHUIIEL.

Neni/mn de | han Px | Pp px/ Pr pKl/ Px | Pkl Pam pxl/pBM pxz/pxl Px2= Pn

HJ’IH BBITIOJIHEHUA 3aJaHUs BBLAAIOTCSA KapOTaXXHBIC JUarpaMMbl BK na 6YMa)KHOM HOCHTCIIEC.

3aganue 3. OnpezneneHue BBICOTHI IOAbeMa IIEMEHTA B 3aTpyOHOM IIPOCTPAHCTBE IO JaHHBIM
TEPMOMETPUHU U METOJ1a PaJUOAKTUBHBIX U30TOIOB.
B ckBaxuHe IpoBeAeHH pabOTHl IO H3YYEHHWIO BEICOTHI IMOIBEMAa I[EMEHTa METOJaMU
TEPMOMETPHHM ¥ PaIMOaKTHBHBIX U30TOINIOB CIIOCOOOM JIBOMHBIX ITOCIIEIOBATENbHEIX 3aMEPOB.
B mpunaraemsix daitnax «Tepm_1.xIs» u «Camma_1.xIs» mpuBeIeHBI pe3yIbTaThl U3MEPEHUIA.
1. Ilonp3ysck MaHHBIMH MABOMHBIX IIOCIEHOBATENBHBIX 3aMEpPOB TEMIIEPATypsl M Tamma
U3IIy9EHUs, IIOCTPOUTH TEPMOTPAMMEI ¥ JHArpaMMBbl FraMMa aKTHBHOCTH.
2. BRIYuCIUTS pa3HOCTHBIE IIapaMETPHI 110 Pe3yIbTaTaM IIOBTOPHBIX H3MEPEHUHN U IIOCTPOUTH
Pa3HOCTHEIE THArPaMMEL.
3. Ilo pe3ynpTaTaM BEIYUCICHUH U CPAaBHUTENHHOIO aHATN3a MCXOIHBIX JaHHBIX ONPEICTUTh
BBICOTY ITIObEMA IIEMEHTA.



3amanue 4. PacueT mapameTpoB mpu3abOWHON 30HEI

1. PaccuuTars mapaMeTpsl npu3ab0HHON 30HBI CKBXUHEL, U KOTOPOU SKCIIEPHMEHTATEHO
OIlpeIeTIeHHBIN KO3 QUIIUMEHT IPOTYKTUBHOCTH PaBeH 1). TOJIIKNHA IIPOYKTHBHOTO ITacTa h,
00BeMHBIM K03 uureHT HeQTH IpH IUIACTOBOM TeMIeparype by, MJIOTHOCTh HEDTH B
IUTACTOBBIX YCIIOBHSIX Pun, BSI3KOCTH IIACTOBON HE(PTH [y, PaOMyC KOHTypa IMTaHUSA Ry,
IIPUBEJICHHBIN PanyC CKBOKUHBI Irp.

2. BrluucouTh mNapaMeTpbl IpHU3abOHHON 30HBI Tra30BOW CKBaXHWHBI (3akoH Jlapcu
cobirofaeTcs) OIS CIEAYIOIIMX YCIOBUH: ITacToBas Temreparypa Tmi, pamdyc KOHTYpa
NUTaHUsA Rk, NMpUBENCHHBIM paguyc CKBaXUHBI Inp, TOJINMHA IIacTa h, BI3KOCTH rasa B
IUTACTOBBIX YCIOBUSX Wr, KOOGGHUIIMEHT CBEPXCIKUMACMOCTH Z.

Vcxonuble qaHHBIE 711 pacdeTa BBIIAIOTCS MpenoaaBareiieM (II0 BapHaHTaM).

3amanue 5. Agamus IIPOAYKTUBHOCTH CKBAXXUH IIPH IICEBA0YCTAaHOBHUBIIEMCS PCKUME

~ o

10.

11,

12,

13.

14.

Hedranas ckBakuna paboTaina ¢ nedbutom Q, 3aMepeHHBIM Ha yCThe IpU 3a00MHOM JaBICHUH
Pss. IInacToBoe naBnenwe Ppy, Tommmua mnacta mo maHbM [MIC cocraBmia h. Pamuyc
JPEHUPOBaHMs CKBa)XXKMHBI paBeH Ry, paguyc CKBaXKHMHEI I'c, BI3KOCTh HEPTU My, OOBEMHEIH
k03bbunuent Hedtu by. [Ipu mccrenoBanum KepHa OIpeaeeHa MPOHUIAEMOCTE IIACTA 10
HedTu k. OnpenenuTs IPOIYKTUBHOCTE CKBXXUHBL. OIpPENeTuTh MPOHUIIAEMOCTE IIACTa I
HaiJCHHOHM IMpPONYKTHUBHOCTH. OmnpenenuTs, 3arps3HeH JIM  IUIACT WM MMEET
aKTMBHM3MPOBaHHYIO IpU3aboiHyr0 30HY?. OUpenenuTs MaJeHne AaBICHUS, MPUXOIAIIEeCcs
Ha IIPEOOJICHUE 3aIPA3HEHHOM 30HbL. Y CTaHOBUTH KO3 GUIMEHT 3G GEKTHBHOCTH IPUTOKA.
VcxonHble qaHHBIE I pacdeTa BBIOAIOTCS MpenoaaBarteiieM (II0 BapHaHTaM).

7.3 IlpamepHbIii epedeHb TeM pedepaTos

CxkBaxxnHa, KaKk 00BeKT HccinenoBanus Meromamu ['VIC. Cxema IpOM3BOJICTBA KapOTaka.
TexHOMOrHs reopU3NMIECKUX UCCIIEIOBAHUMN U PabOT B CKBAKHUHAX

ONEeKTPOMarHUTHOE IIOJIE B YCIOBHSX CKB@KHHEL [lapamMeTphbl IO, WX B3aUMOCBS3b C
IEKTPUYECKUMH CBOHCTBAMH I'€0JIOTHYECKUX CPEL

TunoBele ¢opmbr kpuBbIX BK3 jmng  yciooBwif IMOBBIIIAIOIIETO M [TOHMYKAOIIErO
IIPOHUKHOBEHHS (UIbTpaTa MPOMBIBOYHOMN JKUIKOCTH B IPOAYKTHBHBIN ILIACT

Tunosere 3051 MK. CooTHomeHue KapoTaXHBIX KpuBbIX MK Ham NpOHHWIAEMBEIMH U
HEIIPOHUI[AEMBIMH IIJIACTaMU B He()TEra3oBhIX CKBOKHUHAX

PaguoakTuBHOE mone B ckBaxkuHax. Dusmdeckas CYIIHOCTh €CTECTBEHHOM M HaBeINEHHOU
panuoaKTUBHOCTU. EcTecTBeHHAs palOaKTHBHOCTH TOPHEIX IIOPOT

IIponecc B3anMoneHCTBHS raMMa-KBaHTOB C BEIIECTBOM, Kak ocHoBa Mmetona I'TK.
IIpomeccs! B3auMo1eHiCTBUSI HEUTPOHOB C BEIIECTBOM

XapakTepHCTHKa TEHACHIINY U3MEHECHUS BpEMEHH XXHU3HHU U JTHHEI 3aMeJICHAS HEUTPOHOB B
TOPHBIX ITOpOJax

MmuorosnementHeli 3084 AK, BUI BOIHOBBIX KapTHH. Pa30KOPPENIIIMOHHEIE IUAarPaMMbl B
metone AK (OKJ)

OmnpeneneHrve HIWKHEH TPaHULBl ABWKEHUS JKHIKOCTH B HArHETATEJILHOM CKBAKHHE IIO
JAaHHBIM TEPMOMETPUH

JansHelmee pa3BUTHE TEPMOACONTOMETPUH IIPH OIIPENEICHAN CKOPOCTH IIOTOKA JKHIKOCTH
B CKBaXXHHE

I'eodpusmyeckuit KOHTPOIb KaU4eCTBA [IEMEHTUPOBAHUS 00OCAIHBIX KOJIOH B 3KCILTYTAIIMOHHEIX
HedTEera3oBBIX CKBOXHMHAX (METONBI TEPMOMETDHHM, PaIMOAKTUBHOTO M aKyCTHYECKOTO
KapoTaxa)

MecTto ruapogMHAMUYIECKUX HCCIICOBAaHUH B KOMILIEKCE METONOB JUATHOCTHKU CTPOEHUS 1
(GUIBTPAMOHHO-€MKOCTHEIX CBOMCTB KOJUIEKTOPOB

JInneinsli 3ak0oH puasTparuy. KoadhunueHT npoHUiaeMoCcTH



15.

16.
17.

18.

19.

20.

21.

22,

23.

24.
25,
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17,

18

21

el
24.

23,

VYpaBHEeHHE IbE30NPOBOJHOCTU. PemeHue ypaBHEHHsS IIBE30IPOBOTHOCTH JUIS ILIOCKO-
panuarbHON MOJEIH IIacTa.

HccnenoBanue CKBaXUH IIPH YCTAaHOBUBIIMXCS peXKAMaxX pabOTHI

TexHoNOrus ¥ TEXHUKA UCCIEIOBAaHUI CKBOXUH Ha CTAllMOHAPHBIX pexxumax. OnpeneneHue
[1apaMeTpoB IIIacTa 110 pe3yJIbTaTaM UCCIIEJOBaHUM

HccnenoBanue CKBOXUH Ha CTAllMOHAPHEIX peXXMMax. Y paBHEHHE IMPHTOKA B 00meM BHJIE.
KoadpunueHT npoyKTUBHOCTH, YACTHHBIA KOAQPUIUEHT MPOIYKTUBHOCTH

3HaueHHe NEeOUTOMETPHYECKUX HCCIENOBAHMM CKBaXWH JUIS PalMOHAIRHON pa3paboTKu
HEQTSIHBIX MECTOPOXKICHUIH

Omnpenenenre napaMeTpoB IIJIacTa 10 pe3yibTaTaM UCClIeAOBaHus 0e3 yueTa IpUuToKa (MEeTo.I
MpuneeBa u XopHepa)

VY4er nocnenyromero npuroka mpu oopadborke KBJI. MeTonbl HHTEpIpeTalUy ¢ y4ETOM
IIPUTOKA

HccnenoBanue CKBaKMH METOJIOM THAponpoctyminBanusa. OnpenereHue mapaMeTpoB I1acTa
10 3TAJIOHHOU KPpUBOHU

Crioco6rI co31aHts BO3MYIIAIOIIETO UMITYJIbca U 00pabOTKH KPUBBIX U3MEHEHHUS 3a00MHOTO0
JIaBJICHUS B PEarupyroMuX CKBaXKUHAX

Vcnonp3oBaHue TeIEMETPHYECKUX CHCTEM U THIPOAMHAMUIECKOTO KOHTPOJISA pa3paboTKu
HccnenoBanue CKBaXUH IIPU OTHOBPEMEHHO-Pa3AeIbHOM SKCILTyaTallly [IaCTOB

7.4 IllpuMepHbIii IepedeHb BONPOCOB K CO0eCeT0BAHUIO

Yo Ha3pIBaeTCA KapOTAXKEM CKBAXKUH?

Kakoe mecro 3anumaror I'IC cpenu npyrux otpacieit pa3Be1o9Ho#i reobusnku?

Yro sBNAeTCS OOBEKTOM U3YUEHHS B METO/IE PE3UCTUBUMETPHUH ?

Jlns gero npeaHa3sHaueH METOl MUKPO30HIOB?

VKaxuTe IpU3HAKM KOJUIEKTOPOB, INIMH M IUIOTHEIX KapOOHATHBIX IOPOJ Ha AWarpamMmax
MHUKpPO30HI0B (M3).

KaxoBa 06macTs mprMeHEHNS HHAYKIIMOHHOTO KapoTaxa K?

UYro Taxoe "npsmoe" u uTo Takoe "obparHoe" mose [IC?

B gem 3akimogaeTcst CyIIHOCTh raMMa-KapoTaxa?

HazoBuTe 0CHOBHEBIE €CTECTBCHHBIEC PAIHOAKTHBHEIC 3JIEMEHTEL.

. HazoBuTe 3 0CHOBHEIE BHa B3aUMOICHCTBUS raMMa-HU3JIyICHHUS C BEIIECTBOM.
11.
12.
13.
14.
15.
16.

ITo xakoMy CBOMCTBY ropHBIX opox nudepenmpyet paspes HTK?

ITouemy pesynsratsl HTK 3aBuCAT 0T BOOpOIOCOACpKAHUS TOPOIBI?

Kakue napameTps! H3MeEpSIIOTCS B aKyCTHYECKOM KapoTake?

Hapucyiite nuarpammy AK i mnacra, MOITHOCTE KOTOPOTO paBHa 0asze 30H1a.

Yro Takoe K03hHUIHUEHT TEMIIEPATyPOIIPOBOTHOCTH?

Kak npoBozmsTcss M3MepeHUs TEMIEpaTyphl B CKBOXKHHAX: NPH MOJBEME WM IPH CIIYCKE
CKBaXHMHHOTO pudopa? [louemy?

Ilepeuncnure, Kakue TEXHHYECKUE U T€OJIOTHYECKHE 3319 MOTYT OBITH PEIISHBI C IIOMOIIBIO
CKBOXXHMHHOHN TEPMOMETPUU.

. JI711 9ero Hy’>KHa MHKIMHOMETPHS CKBAXKHUH?
19,
20.

B geM 3akmrogaercs MEXaHHYECKUH KapoTax?
IToyemy xaBepHOMED U3MEPSIET CPENHUH TUAMETP CKBAKHHEI?

. HazoBute reodusuyeckre METOIBI, C IOMONIBIO KOTOPEIX MOXKHO mposectr OLIK.
22.

Kakpe MeTOmBI HCHONB3YIOTCS [UIL ONIPENENeHHS IIOJHOTEI 3aIlOJHEHHS IEMEHTOM
3aTpyOHOTr0 MpocTpaHcTBa?

Kakwue 3agauu pemaroTces ¢ IOMOIIBIO PACXOJIOMETPUN CKBAXKUH?

Kaxyro nadopmanuro Henp3s HOIyIUTh 10 Pe3yIbTaTaM I'HAPOANHAMUYECKHUX HCCIEN0BAHMIN
CKBa)XUH?

B kxakux cirygasx BBIIOJHSIOT IIEPBUYHBIE THAPOANHAMUIECKUE HCCIIEN0BAHUSA CKBAKUH?



26
2
28

29.

30.
o L
32.

33

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.

. Yto ompenesnsioT Mo KpuTudeckuM uuciaM Peftnonsaca?

. JlaiiTe onpeneieHue THAPOIPOBOJHOCTH IIJIACTA.

. JlaiiTe onpeeneHre NEe30IPOBOAHOCTH IIJIacTa.

Kakme pexumpl TedeHus HaAOMIONAIOTCSI Ha pPAa3IMYHBIX IIEPHOJAX HCCIENOBAHUU B
TOPU30HTAIFHEIX CKBOXKUHAX ?

[Tepeuncnure TpUYMHBI CHUXKEHUS poHunaemMocty B 1311

B xaxux cuTyanusx cKHH-()aKTOp SBIISETCS OTPULIATETHHON BETHIHHON ?

[Tepeuncnure 6 HakTOpOB, KOTOPHIE BIUSIIOT HA COBOKYITHBIN CKUH-(PaKTOP.

. UTo Takoe paauyc BIUSHUS CKBAXKUHBI?

Kakue ypaBHEHHS ONMCHIBAIOT pPEXUM (QUIBTpallMM C YCTAHOBUBIIUMCS paJUalbHBIM
IIPUTOKOM?

JlaiiTe onpeneneHne YCTaHOBUBILEMYCS PEXXUMY QUITbTPAIIUH.

Onummure mnopsmoKk oOpaboTKHM WHAWKATOPHBEIX JWarpaMM IIpH  JIMHEHHOM 3aKOHE
I TpaUy.

Buns! rupoinHaMIYecKOro HECOBEPIICHCTBA CKBXKUH U CITOCOOKI €ro y4eTa.

B gyeMm ocobenHOCTH QHIBTpanuu HePTEra30BOi cMeCH?

O6pabortka KBJI meTonom XopHepa.

B gem cyts muddepennmansaoro merona bopucosa?

[Tepeuncnure metons! oneHku cBOHUCTB [13I1 M0 KpUBEIM BOCCTAHOBJICHHUS JABICHHS.
Ilepegncnute meTonsl 06pabotku KB/ ¢ yaeTom mocnenputoka?

OO6sscHuTe CyTh 3 (PexTa BIUsHUS 00beMa CTBOJIA CKBRKUHEI

7.5 IlpaMepHbIii IepedeHb BONPOCOB JJIsI KOHTPOJIBLHOI padoThI

Konmponvnaa paboma no memam 1-4

Le
2.

W

— =10 %0 N O

L.

13
14.
13

16

18.
19
20.

IIpuHnun Tenemerpun ckBaxxuH. CKBaXUHHAS U HazeMHas H3MEpUTENbHAs anaparypa
Meton xaxymerocs comnpotuBieHHs. OCHOBBI CIOCOOOB H3Y4YEHHS  YIASIBHOTO
COIIPOTHUBJICHUS TOPHBIX IIOPOJ B CKBAKUHAX
MeTton 60K0BOr0O KapOTaXKHOTO 30HIUPOBAHUS
Metoner MHKpO30HIOB. DOKyCHpOBaHHBIE 30HABI PA3NUYHON TIIIyOMHHOCTH, UX
KCIIOJIb30BAaHUE JUIS U3YUEHUS pa3pe30B CKBAKUH
MunyxknuoHneld Metof. Mcmoms3oBaHue nuarpaMM KaXyHIeHcs 3JIEKTPOIPOBOIHOCTH JULL
U3YYEHHUS pa3pe30B CKBAKUH
Metonq BUKIM3. Cymuocts MeTona. HaTepmperanus pe3yasTaToB
PesuctuBuMeTpus CKBaXXUH
Merton norennuanoB cobctBenHoM nonspusauu (CII)
PanuoakTuBHBIE CBOMCTBA TOPHBIX IOPOT
. PagnoakTuBHBIE H3TydeHUs, NX B3aUMOJIECHCTBHUE C BEIIECTBOM
. Kimaccupukanus MeTonoB pagvoOMETpUH HMX POJb B KOMIUIEKCE Te0()H3HUECKHX METOMOB
UCCIIEJOBAHUH CKBAXKUH
Meron ectectBeHHOH panuoakTuBHOCTH (I'M). ®@usmyueckasi CYIIHOCT W OCHOBBI TEOPHH.
IIpuHIUDIBE! H3MepeHuit u 00pabotku auarpamm I'M
Merton paccessHHOTO raMMa-K3inydeHus. [IIOTHOCTHAS U CeJIeKTUBHAS MOTU(DUKAIIMN
Helitpornsle MmeTonel. OCHOBEI TEOPUH B3aUMOICHCTBHS HEUTPOHOB C BEIECTBOM
3anauy, pemaemMble HEHTPOHHBIMA METOJaMHU

. YIIpyrue cBOMCTBa TOPHEIX IOPOJ
17.

AXyCTHYECKHE METOJBI II0 CKOPOCTSIM H 3aTyxaHHI0. O6paboTKa pe3yibTaToB, pelracMble
3a1a4u U 00J1acTh MPUMECHEHUS

Tepmomerpus ckBaxxuH. Perraemsre 3agaqu 1 0671aCTh IPUMEHEHUS

Ompenenenre UCKpUBIEHHS U AuaMeTpa ckBakuH. O6paboTKa JaHHBIX UHKIMHOMETPHU
Onpenenenre MeCT IPUTOKA BOJBI B CKBOXUHY, 30H IMOTJIOIIEHHUS ¥ 3aTPyOHOTO JBYKEHUS
XKUAKOCTH



Konmponvnaa paboma no memam 5-8

1. Ilenm u 3amaum rUIPOIUHAMHYECKUX HCCIEIOBAaHUM CKBAXKUH U ILJIACTOB

2. Wcropus pa3BUTHS METOIOB re0(pU3NIECKUX U THAPOIUHAMUYECKUX UCCIENOBAaHUN CKBAXKIH

3. EmxoctHBIE, QUIBTPANHOHHEIE ¥ YIPYTHE CBOUCTBA KOJUIEKTOPOB U IJIACTOBBIX (IIIOUIOB

4. VYupyrue cBOMCTBa XUIKOCTH, I'a3a, 3epeH U CKelleTa KOJUIEKTOPOB

5. IIpomyKTHBHOCTH CKB)XUH, KO3} HUIIUEHT THAPOAUHAMUIECKOTO COBEPIICHCTBA CKBAYKHHBI

6. MeToabl TUAPOAMHAMUYECKUX HCCIeIOBAHMH IJIACTOB U CKBYKHUH.

7. T'mpponvHamMudecKue B3aMMOIECHCTBUS CKBOKUHEI U KOJUIEKTOPOB IIPH OypEeHUH

8. TloBemeHue MPOMBIBOYHOM XKHUIKOCTH B 3aBHCHMOCTH OT criocoba OypeHus

9. Bupasl ruApoIuHAMHYECKUX UCCIIENOBAaHUH IIACTOB U CKBXXUH U UX MOIUPHKAIIAN

10. [TocTpoeHe HHANKATOPHBIX AXAarpaMM IIpU YCTAaHOBUBIIUXCS 0TOOpax

11. Onpenenenre GUIBTPAIMOHHBIX TapaMETPOB IUIACTa IIPH YCTAHOBUBIIUXCS 0TOOpax

12. ITocTpoenne MaTeMaTUIECKOM MOJENH CUCTEMBI «ILTACT-CKBOKHUHA

13. Onpenenenue ruIPOIPOBOIUMOCTH, IIEE30IIPOBOTHOCTH U CKUH-3QeKTa

14. TTocTpoeHre MaTeMaTHYECKOM MOJENH CHUCTEMBI: KKOHTYpP IHUTaHUSI — IUIACT, Ipu3aboiiHast
30Ha IIacTa - CKBKHHAY

15. Dxcnpecc-MeToIbI HCCIENOBAHUS CKBOXKUH

16. I'padoananurTuaeckue MeToas! 00pabOoTKH KPUBBIX BOCCTAHOBIICHUS (TIANCHU) JaBICHUS

17. AHanuTHYeckue MeToAbl 00pabOTKH KPUBHIX BOCCTAHOBIICHUS JaBJICHHUS

18. Ouenka B3auMOIEHCTBHS CKBKUH :

19. MccnenoBaHue CKBaXXMH U IUIACTOB METOAOM THIPOIPOCITYIIHMBAHUS U (GIIBTPAHOHHEIX
BOJIH JaBJICHUS

20. Onpeznenenue TUAPONPOBOAUMOCTH, NMBE30NPOBOJHOCTH IUTACTA W NIPUBEICHHOTO pamuyca
CKBYKUHEI

7.6 IlpaMepHbIii epedeHb BOIPOCOB K 3K3aMEHY

8 cemecTp

1. Kiaccudukamus merogos ['VIC. Kaportax, onepanuy B CKBaXXHHAX, CKBRKHHHAS Te0pU3UKA.

2. XapakTepucTHKa 00BEKTa UCCIENOBAaHUMN 3IEKTPUIECKOro KapoTaxa. QopMUpPOBaHUE 30HEI
IIPOHUKHOBEHUS OypOBOIr'0 pacTBOpA U IITHHUCTON KOPKH.

3. Meron kxaxymuxcs comnpoTuBieHuil. ®usnmyeckue OcHOBBI Metoma. 3oHAs! KC, ux
KJTacCU(pUKaNUs U XapaKTePUCTHUKA.

4. boxosoe kapoTtaxHoe 30HAuUpoBaHue — BK3. Cymuocts MeTona. Meroauka U ammaparypa
BK3. O6paboTtka pe3ynpTaToB.

5. MuxkpoxkapoTaxx. CyIIHOCTs ¥ Ha3HaueHHE MeTo/ia. VIHTeprpeTanus pe3ynbTaToB.

6. boxosoit kapotax. HTepnperanus. Yder Memaromux GpakTopoB. BokoBoit MHKpOKapoTaK.

7. VHOyknuoHHBIA  KapoTax. Dusnpyeckas CyImIHOCTH MeToda. VcclieqoBaTelbCKue
xapaktepuctuky 305108 VK. MHTEepnpeTanus pe3yasTaToB.

8. Meton BUKI3. Cymuocts MeTona. HTEpripeTanus pe3yabTaToB.

9. Meron noteHIMaIOB coOcTBeHHOM nonspu3anuu. MaTepnperamnus [1C.

10. 'amma-kapotax. ®@usugeckue ocHOBEL. Metonuka ['K. MHTepnperamus. Y4eT MeImaromux
(baxTopoB.

11. Onpenenenue MIMHUCTOCTH KOJUIEKTOPOB I10 quarpamMmamM 'K ¢ ucmons30BaHueM «IBOMHOTO
Pa3HOCTHOIO ITapameTpar.

12. B3aumopeiicTBuEe raMmma-y3JIydeHHUs C BEIIECTBOM.

13. IlmoTHOCTHOH raMma-raMMa-KapoTaX. 30HIBI ¥ HCTOYHHKH raMMa-u3ilydeHus. PemaeMele
3aJ1aqH.

14. B3aumoneiicTBHE HEUTPOHOB C BEIIIECTBOM.

15. HeHTpoHHBI raMMa-KapoTaX CO CTallMOHAPHBIM HCTOYHHKOM HedTponomM - HIK.

@u3ndeckue 0CHOBBI MeTosia. KauecTBeHHAS M KOJIMYIECTBEHHAS HHTEPIIPETAIHS PE3yIIbTaTOB
HI'K. Y4er memaromux GpaxTopos.



16.

L

18.

19.
20.

Z1.

22,

23,
24.

23
26.

He#TpoH-HEATPOHHBIM KapOTaX IO TEIUIOBHIM M HAATEIUIOBBIM HeWTpoHaMm. CYyIIHOCTH
METOJOB, HETEKTOpPHl HEHTPOHOB, pellaeMble 3aJadd. MHOrO30HIOBEIM HEHTPOHHEIH
KapoTax.

AxycTudeckuii kapoTax. Ou3mgecKye OCHOBEI MeTOJa. PacmpocTpaHeHue yupyrux BOJH B
CKBaXXHHE.

AxycTuyeckuil KapoTax. Perumctpupyemsle mnapamerprl. WMuTepnperamms. OmnpenerneHue
IIOPUCTOCTH U XapaKTepa HACHIIIEHUS KOJIEKTOPOR.

TepmokapoTtax. @u3udecKre OCHOBEI METOAA. BBIBO/ ypaBHEHUS r€0TEpMOTrPaMMEL.
TepMmokapoTax. YCTpOHCTBO CKB@KUHHBIX TEPMOMETPOB. I[IpuMepsl IpPUMEHEHHS
TEPMOMETPHH CKBAKUH /IS PEIICHHSI TE€0JIOTHIECKHAX U TEXHUIESCKHX 3a/1ad.
Ilementomerpus. OtTOMBKa ILEMEHTHOTO KOJbIA. ['aMMa-raMMma [EMEHTOMETPHS.
[IpumeHeHNe aKyCTUYECKUX [IEMEHTOMEPOB.

HedbexromeTpus obcamHbIX KOMOHH. Tumsl nedexkromepoB. Jlokamus mydr. Ompenenenue
MECT IIpUXBaTa.

OmnpeneneHre HCKPUBICHHUS U AUaMeTpa cKkBaXuH. OO0paboTKa JaHHBIX HHKIHHOMETPHH.
Omnpenenenre MeCT MIPUTOKA BOJB! B CKBXKUHY, 30H IOIJIOMIEHUS M 3aTPyOHOTO IBYIKCHUS
KHUJIKOCTH.

OneHka KadecTBa U30JISIUHU 3aKOJIOHHOTO IPOCTPAHCTBA — TEPMOMETPHUS, IIyMOMETPHS.
Ilepdopanus, KOHTPOIIb 3a epdoparuei.

9 cemecTp
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12.

14.
15.
16.

17
18.
19.
20.
21
22,

3HaYeHHE THIPOJUMHAMHMYECKHX HCCICNOBAHUM B DPA3BUTHU HAYYHBIX OCHOB pa3pabOTKu
HEDTIHBIX MECTOPOXKICHHUH.

enu u 3a1a9u THAPOTMHAMUIECKHAX UCCIICIOBAHIM CKBaYKUH U IIIACTOB.

EMKOCTHBIE, QUIBTPAIlMOHHBIE H YIPYTHE CBOHCTBA KOJUIEKTOPOB H IIACTOBBIX (IIIOMIOB.
VYnpyrue cBoHCTBa XUAKOCTH, I'a3a, 3€pEH U CKeJIeTa KOJIIEKTOPOB.

ITpoIyKTUBHOCTE CKBXXHH, K03 QUIIUEHT THAPOIUHAMAYECKOTO COBEPIIEHCTBA CKBAKUHEI.
I'mnponvHamMudeckye B3aUMOICHCTBHS CKBRXXUHBI ¥ KOJUIEKTOPOB IPH OypEHUH.

Qopmyna [romrou. IloBeneHWe NPOMBIBOYHOM JXHUIAKOCTH B 3aBUCHMOCTH OT crocoba
Oypenus.

IIporunaemocts. @u3nyecKas IPOHUIIAEMOCTh. 3aKkoH Jlapcu.

Pe>xyMBl IBYDKEHUS KUIKOCTH. [IpHHITNI CYyIIepIIO3UIINY B PEIICHUH 3a/1a9 YIIPYTOro PeXuMa
bunpTpanuy.

Pemenne ypaBHEHHS NBE30IPOBOJHOCTH M IUIACTOB CJIOXKHOH TEOMETPHH B 30HE
JIPEHUPOBAHUS.

Kpurepun ycranoBusmerocs cocrosHus. [locTpoeHHMe WHIWKATOPHBIX IHMArpamMM IIpU
yCTaHOBHBIIHXCS O0TOOpax.

Onpenenenre NpoIyKTUBHOCTH X IPUEMUCTOCTH CKBaXHH. Onpenenenue QuibTpandoHHbIX
[IapaMeTpOB IIJIacTa IPU YCTaHOBUBIIUXCS 0TOOpax.

. Ilpumenenne ¢opMyisl [[IOmiOH, YYUTHIBAIOIIEH TI'HIPOJMHAMUYIECKOE HECOBEPIIEHCTBO

CKBa)KHHEI.

ITocTpoenne MaTeMaTHIECKON MOJETH CUCTEMBI «ILIaCT-CKBAaXKIHA.

HccnenoBanne CKBaXXUH, JPEHUPYIOIUX TPEITMHOBATO-IIOPUCTEINA KOJIJIEKTOP.

ITocTpoenne MaTeMaTHYECKOR MOMIETH CHCTEMBI: KKOHTYp IHTaHHUS — IUIACT, Ipu3aboiHas
30Ha IIJIACTa - CKBOKUHAY.

OKcIIpecc-MeTOABI HCCIeIOBAaHUS CKBaKHH.

HMccnenoBanne CKBaXKHH U IIIATOB METOJJOM BOCCTAHOBJICHHUS ([IAIEHNS) AaBIICHHU.
I'padoananurrygeckne MeToAB 00pabOTKM KPUBBIX BOCCTAHOBIICHHUS (I1aI€HUS) JaBIICHNS.
Merton xacarensHoi. MeTon XopHepa. Meton Muneesa.

AnanuTudeckue MeToasl 00pabOTKU KPUBBIX BOCCTAHOBIICHHUS JIABIEHUS.

HMccnenopanue CKBaKHMH M IIIACTOB METOJOM THAPONPOCIYIIMBAHUSA ¥ (GHIBTPAIIMOHHEIX
BOJIH JIaBJICHUSL.



23. OcoOEHHOCTH UCCIIEOBAHUS CKBAXUH ITPH (POHTAHHOM PEKHUME SKCILTyaTalliu.
24. TTocTpoeHHe HHAUKATOPHBIX JTUHUHM IIPH SKCILTyaTallii CKBaXKUH, 000pynoBaHHEIX YOIIH

8 MaTepI/IaJlLHO-TeXHI/l‘ICCKOB H yqeﬁno-MeTonnquKoe obecmevyeHnue JAHCHUIIJIHHBI

8.1 Ilepevens y4eOHOIi IATEPATYPBI

1. Mepkynos, B. II. T'eodusmueckue wuccnenoBaHus CKBaXHWH: ydeOHOoe mocobume / B.IL
MepkynoB. - Tomck: HamumoHanpHBIM HccnenoBarenbCkuii TOMCKUM MOTUTEXHUYECKHUI
yHHBEpcUTeT, 2016. - 146 c.
http://znanium.com/catalog/document/?pid=1043920&id=344724

2. Ilomog, U. I1. HoBble TexHONIOTHH B HE(PTEra30BOM re0IOruy U pa3paboTKe MECTOPOKICHHIA:
yuebHoe mocobue / WM. II. TlomoB. - Tromens: TromM[HI'Y, 2013. - 320 c.
http://e.Janbook.com/books/element.php?pll id=55444

3. Xypasnes, I'. Y. Bypenue u reodusuveckue ucciaeI0BaHus CKBOKUH: yueOHOE oco0ue Iis
By30B / I'. 1. Xypasnes, A. I'. XKypasnes, A. O. CepebpsikoB. - 3-e u3m., crep. - CaHkT-
ITetepOypr: Jlans, 2021. - 344 c. https://e.lanbook.com/book/158955

4. SradapoB, A. K. I'eobusugeckuif U THAPOJUHAMHYECKUH KOHTPOJE 3a pPa3pabOTKO
HEQTSIHBIX ¥ Ta30BBIX MECTOPOXKICHUM: yueOHoe mocobue / A. K. Sradapos, 1. 1. Kiremenko,
B. A. Kopotenko, C. K. Coxomko. - Tromens: TroM[ HI'Y, 2012. - 156 c.
http://e.lanbook.com/books/element.php?pll_id=41035

8.2 HudopmanuonH0-00pazoBaTebHbIe (IpaBoBbIe) pecypcebl B cetu «HTEpHET»

Ccpuika Ha
" HaumeHnoanue pecypca B
Ne UH(GOPMAIMOHHBIH - HoctynHocTh
SJIEKTPOHHOM dopme
pecypc
ONEeKTPOHHO-OMOIMOTEYHEIE CHCTEMEI
. DnexTpoHHas Ou Ka aBT i
1 |Betpeidissarslrn POHHas 6ubnuore BTOPU3UPOBAHHBIN
nuccepranuii PI'b JIOCTYII
aBTOPU3UPOBAHHBIH
2 |http://e.Janbook.com OBC uznarensctra «JlaHb» PH3HP
JIOCTYII
y aBT 5 5
3 |http://znanium.com BBC «ZNANIUM.COM>» OPH3HPOBAHHEH
JIOCTYII
4 |https://urait.ru/ IBC «Urait» A e
JOCTYI
WHubopManvoHHbIE CIIPABOYHBIE CHCTEMBI
5 |http://www.consultant.ru |CIIC KoncynsrauTlLitoc NSNS i
JOCTYI
aBTOpPU3U HHBIN
6 |https://www.garant.ru CIIC I'apanT OPHSHPOBARIE
JIOCTYII
IIpodeccuonanpable 635! JAHHEIX
i Hayunas snex u i
AL — ayqHAS Ol TpOHHasI OMONMMOTEKa |aBTOPU3MPOBAHHEIM
elibrary.ru JIOCTYTI
MexnyHapoHast HayKOMeTpUdecKast F——
8 |https://webofscience.com |6a3a namusix (MHBJI) Web of )
; JOCTYI
Science
Baza maHHBIX MEXIyHAPOIHEIX "
. ABTOPHU3UPOBAHHBIH
9 |https://www.scopus.com |HHIEKCOB HAyYHOTO IIUTUPOBAHUS
Scopus AocTyn




8.3 IlepeyeHb JIMUEH3HOHHOIO M CBOOOJHO PACHpPOCTPAHSIEMOr0 NPOrPaAMMHOIO
o0ecrnieyeHusl, HCMOJb3yeMOro MPH OCYLIECTBJEHHH 00pa30BATEJbHOr0 Mmpouecca Io
AUCILHILIMHE, B TOM YHCJI¢ 0T€4eCTBEHHOr0 NPOH3BOACTBA

IIpn ocBOSHMM MUCLMILIMHBI UCTIOIB3YIOTCS HH(POPMAIIIOHHBIE TEXHOJOTHH TaKUe, KakK
UCITIOJIb30BAaHNE Ha 3aHATHSIX O(UCHBIX MPOrpaMM, MHGOPMAIMOHHBIX (CIPABOYHBIX) CHCTEM,
OpTaHU3aLsl B3ANMOACHCTBHSI ¢ O0YYarOIUMHUCS TOCPENCTBOM 3JIEKTPOHHON MouThl. IHTepHET-

rpymnim.

8.4 MaTepuanbHO-TEXHHYECKOE O0ecnedyeHue TUCHHILIHHBI

Vuebnas ayoumopus nexyuonno2o muna: KOMIbIOTEP/HOYTOYK, IPOCKTOP, SKPaH, yaeOHast
mebenb, yaeOHast TocKa.

Vuebnas ayoumopus ona npoeedenusi Npakmuyeckux 3aHsAmMuli. KOMIIBIOTEP, TPOEKTOP,
JKkpaH, y4yeOHasi mebenb, ydyeOHass AOCKa, y4eOHO-HArjsigHble MOCOOMs (MaKeThbl, CTEHJbI),
yueOHble MaTepHuanbl 1 peMonTa ckBaxkuH, ACO "BypeHue HeTSHBIX W Ta30BbIX CKBaXKHH",
ACO "PeMonT CKBaKUH", TPEHAXEP "PacniosHaBaHue u JIUKBUIALAS
ra3oHe(TEeBOAOPOSIBICHUID.

Yueonas ayoumopus ons camocmosimensroil pabomsi: yaeOHas MeOeb, MepCoHaTbHbIC
koMIbroTepsl ¢ noakiroueHueM K ceti INTERNET u anexkTpoHHO-OMOIMOTEYHBIM CHCTEMAM.



9 JIucT qoMOTHEHHIT H H3MEHEeHN i, BHECEHHBIX B Pa004yI0 IPOrpaMmy:
1. JlomonHeHus ¥ U3MEHEeHus B pabodei mporpamme

B pabouyro mporpammy BHOCATCS CIIEAYIOMIUE U3MEHCHHUS:

1) ;
2)
3)

2. PazpaboTuunk:

(yueHas CTeneHs, yUeHOe 3BaHUe) (moamuce) (M. O. ®amunus)

o)

3. CornacoBaHO pPyKOBOAUTENEM O00Opa30BAaTENFHOW INPOrpaMMBl [0 HAallPaBJICHHIO
noaroroBku (cnenuansrocty) 21.03.01 Hedrerazosoe nemo

(yueHas cTeneHs, yUeHOe 3BaHUe) (noamwuce) (M. O. Pamunus)

4. V3MeHeHys, BHECEHHBIE B pab0odyr0 IpOrpaMmy, OJOOpEHbI Ha 3acelaHuu yIeOHO-
MCTOOHUYECKOI'O COBETa IIPOTOKOJI No oT
(MHCTHTYT) (nata)




