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9. lenu n 3apaum yuyebHom aucuunnuHbl: Llensio npenogaBaHnsa avcumniuHel «Ifeodpusmnye-
CKMe uccnefoBaHWUsi CKBaXMH» SBNAETCA MNOArotoBka OakanaBpOB KOMMNETEHTHbIX B cdepe
reon3nyecKknx nccreqoBaHnin CKBaXKMH, BNageoLwmx 3HaHUSIMN TEOPETUYECKUX N PUINYECKMX
OCHOB reomanyeckmx MeTogoB, obnagarwmnx yMEHMAMN 1 HaBblkaMy NpoBeaeHnsa reopmsm-
YecKnx nccrnenoBaHuii CKBaXKMH, 06paboTKM 1 KOMMMEKCHOW MHTepnpeTaunm matepmanos reo-
dm3nyecknx nccrnegosaHui.

3agavamu npenogaBaHust AUCLMNIMHBI ABMSIOTCS:

- opmupoBaHne y obyvyaembiX NPeacTaBNEeHUn O reodPU3NYECcKUX MOMsX, YCHOBUAX MX
dopmMmpoBaHms 1 cnocobax namMepeHui nx napameTpoB;

- nony4yeHve oby4yaeMbiMy 3HAHUN O METOAMKAX NPOBeAEeHUS reohpn3NYECKMX NccnesoBaHum
CKBaXXMH, cnocobax o6paboTkm n nHTepnpeTaummn nosiy4aeMbix MaTepunarnos;

- npuobpeTeHne obyvyaeMbiMN NPaKTUYECKMX HABbIKOB NPOBEAEHUSA NMONEBbIX UCCNeaoBaHum
N MHTepnpeTauun nonyyYyaemblX aHHbIX.

10. MecTo yyebHOM AncuunnuHbl B cTpykType OOI: 6nok b1, BapMatnBHasa 4acTb.

TpeboBaHne K BXOAHbIM 3HaHUSAM: 6a3oBble 3HaHWS B obnactu maTemMaTU4eckoro, ecte-

CTBEHHOHAY4YHOro 1 obLienpodeccnoHanbHoro LMKNoB ANCUUMNIIMH, a Takke B cdepe npume-

HEeHMs MaTeMaTn4ecKkMx MeToaoB B reomsuike.

AvcumnnuHbl, ANs KOTOpbIX AaHHAA AUCUMNIMHA SBNSETCS npealwecTByowen: NHxeHep-
HO-reonornyeckne usbickaHus, lNMouck M pasBedka nop3emMHbix Bop, PaseBegka u reonoro-
9KOHOMMYECKasi OLleHKa MeCTOPOXAEHUIN NoNesHblX uckonaemblX, NponM3BoaCcTBEHHAs NpakTuka
(npeaaunnomMmHas).

11. MnaHupyemble pe3ynbTaTbl O0y4YeHUs MO AucUUNNUHe/MOAYNO (3HAHUSA, YMEHUA,
HaBblKU), COOTHECEHHbIe C NNaHUpyeMbiMU pe3yribTaTaMu OCBOEHUsi obpasoBaTenbHOM
nporpaMmmbl (KOMNeTEHUUAMU BbiNyCKHUKOB):

Kon Ha3BaHue Koa(bi) UHpukaTop(bl) MnaHupyemble pe3ynbTaTbl 0Oy4YeHuUs
KOMMeTeHUMN
MK-4 |Bnapeet reocusmnye-| MNK-4.1 (Bnageet reopumamye-| 3HaTb: BO3MOXHOCTM reodmn3nN4ecKkux wuccne-
CKUMM MeTodamMu 1 CKMMWN MeTogamu u me-| gosaHun ckBaxuH (TNC); dusmyeckne n teo-
MeTOAMKaMN N3y4eHns ToOuKamu N3y4yeHnsi | peTudeckme OCHOBbI pasnuyHbIX metogos MNC,

reoriorm4yeckoro CTpo-
eHuns TeppuTopun,
MOLEeNnupyeT reonoru-
YecKne XxapakTepucTu-
KM 0OBLEKTOB reonoru-
YecKOM CbeMKU U MOo-
WCKOB C WCMNOMb30Ba-
HAEM  COBPEMEHHbIX
cpencts obpaboTtkn u

reoniormyeckoro CTpoe-
HWSA 3aKPbITbIX TEpPPUTO-
pui

OCHOBHbI€ TUMbI annapaTypbl 1 060pyaoBaHus,
npumMmeHsiemMble npu nposegerHumn MNC.

YMeTb: npoBoanTb reodmsnyeckue wmuccrego-
BaHWS CKBaXXMH CTaHAapTHbIM Habopom meTo-
OB U HTepnpeTnpoBaTh UX pesynbTaThbl.
Bnagetb: HaBbikamn 06paboTkM N MHTepnpeTa-
unn matepuanos 'MIC; npuemamu npoBeaeHus
ncecnegoBaHun.

MK-4.2

OnucbiBaeT n mogenu-

3HaThb: NMPUHLUNIMBI pelleHnd NpAaMbIX U o6paT-

WHTepnpeTaunm  reo- pyeT reonormvyeckne | Hoix 3agad M'MC.
dusndeckon  nHop- XapaKkTepuctmkm obbek- | YMeTb: ModennpoBaTtb reousmyeckne xapak-
Maumm TOB reonormMyeckon | TepUCTUKMN PasfUYHbBIX FreoriornMyeckux obbek-
CbeMKM UK TOUCKOB C| TOB.
ncrnonb3oBaHnemM co- | Bnapgetb: HaBbikamn 06paboTkn M MHTepnpe-
BPEMEHHbIX CpefcTB| TauuMu OaHHbIX reoduanyecknx nccrnegoBaHui
aHanmM3a u 00paboTKM | CKBaXXMH.
nHdopmaLmm
MK-5 | BeinonHsieT akcne- MK-5.1 |BbinonHseT aKcnepu-| 3HaTb: M3nYeckue U TeopeTUyecKMe OCHOBbI
pUMeHTanbHble MeHTanbHble Habnoge- | metogoB MNMC, OCHOBHbIE TWMbI NPUMEHSEMON
HabntoaeHnst reocm- HUSA reoumanyeckmx | annapartypbl.
3MYECKMX Nornen u nonen n nabopartopHble | YMeTb: BbINOMHATb reodmsmyeckne uccreno-
nabopaTtopHble neT- neTpouanyeckme  1C-| BaHUS CKBAXKWH.
podmsnyeckmne mnc- crnegoBaHusa nopod W | Bnagetb: npuemamu npoBedeHWsi CKBaXKMHHbIX
cnegoBaHus Nopoa u pyd, MCnonb3ys COBpe-| UCCnedoBaHWi.

pyd, ncnomnb3ys co-
BpEeMeHHbIe reodm-
3myeckme npmbopsl,

MeHHble reodmsnyeckme
npubopbl, YCTaHOBKM U
nHoe obopyaoBaHue




| YCTaHOBKU U NHOE

12. O6bemM AUCLUUNNUHbI B 3a4eTHbIX eAMHULUAxX/HYac (8 coomeemcmeuu ¢ y4ebHbIM NNaHoM) —

2/72.

dopma NpoMeXyTOHYHOM aTTecTauumn (zavem/skzameH). 3a4€T.

13. Buabl yyeb6HoM paboTbl

TpyaoeMKocTb
Bug y4ye6HOM paboTbl Mo cemecTpam
Bcero 8
AyONTOpHbIE 3aHATUSA 72 36
B TOM 4ucre: nekuuun 12 12
npakTnyeckme 12 12
naboparopHbie 12 12
CamocTtosiTenbHas pabora 36 36
dopma NpoMeEXyTO4HON aTTecTaunm
0 0
(3ayem — 0 yac. / sk3ameH — 36 yac.)
UToro: 72 72

13.1. CopepxxaHme ANCUUNIIUHbI

HaumeHoBaHue pasgena

n/n CopaepxaHue pasaena AUCLUNIUHGI
OUCLUNIIUHDI Aep pasa Ancl
1. Nekuun
11 leodmamueckne wnccneposaHms | OcHoBHble ocobeHHocTu npoeeaeHus TMC. Knaccudmkaumsa meto-

ckBaxuH (MMC). OcHoBHble MoO-
HaTusa. CopeplkaHue Kypca, ero
Lenu v 3agayu.

[OOB. KapOTa)K, npombicnoBad FGO(*)VISMKa N CKBaXXMHHaA FGO(*)I/I3VIKa
— 0COBEHHOCTU 3TUX rpynn mMeToaos, obnacTtu nx NMPUMEHEHNA.

1.2 Kapotax conpotueneHus (KC).
WccnepoBaHmsa ¢ MUKpO3oHOaMu.
BokoBow kapoTax (BK).
MHOYKUMOHHBIM  KapoTax. [u-
ANEeKTpUYEcKMn KapoTax. Kapo-
TaX MarHWTHOW BOCMPUUMYMBO-
CTWU. fOepHO-MarHUTHBLIR  Kapo-
Tax.

"eoanekTpoxmmnyeckne meToabl
KapoTaxa.

3oHabl KC. Cnocobbl pelueHns npsimbix 3agadv. bokoBble kapoTax-
Hble 3oHampoBaHus (BK3). NHTepnpetauusa matepuanos BK3. O6-
nactb npumeHeHns KC n BK3.

O6nacTb NpUMeEHeHNst N 30HAOBbIE yCTaHOBKM BK.

duanyeckne ocHoBbl M annapatypa uHgykumoHHoro (UK) n guanek-
Tpudeckoro kapotaxa (OK), kapoTaxa MarHUTHOMN BOCMPUUMYMBOCTU
(KMB) n apepHo-marHnTHoro kapotaxa (AMK). Pewaemble 3agauu,
obpaboTka un nHrepnpetauna matepuanos UK, K, KMB n AMK.
dunanyeckne OCHOBbI re03ANEKTPOXMMMYECcKnx metogos. KapoTax
noTeHumanoB camornpounasosnbHon nonspusauum (MC). Metog anek-
TpoaHbix noteHumanos (M3I1). KapoTtax noTteHumanoB Bbi3BaHHON
nonsapusaumn (KapBIl).

1.3 ApepHo-reodunsnyeckne Metoapl
KapoTaxa.

Mamma-kapotax (I'K). EcTecTBeHHOE ramma-usnyyeHue ropHbix no-
pof, ero npupoga v cnexTp.

BsavmopgeicTBMe ramma-kBaHTOB C BELLECTBOM T[OPHbLIX MOPOA.
amma-ramma-kapotax (I'TK). MnotHocTHon MK (ITK-n). Cenextume-
Hein ITK (TTK-c). MukpocenektusHbii 'MK. PeHTreHopagnomeTpuye-
ckui kapotax (PPK). ®dnsnyeckme ocHOBbI U MeTOAMKa NpoBeLeHUs
nccnegoBaHui.

B3anmopgenctene HEMTPOHOB C BELLECTBOM FOpHbIX Nopod. HenTpoH-
HeNTPOHHbLIN kapoTax (HHK) no TennosbiM 1 HaATENNOBLIM HENTPO-
HaM. HelTpoHHbI ramma-kapoTtax (HIK). CnektpomeTpuyeckas mMo-
andounkauna HIK  (CHIK). HenTpoHHO-aKTMBAUMOHHBLIA  KapoTax
(HAK). M amma-HeniTpoHHbINn kapoTax (MHK). dusmnyeckme ocHoBbI U
obnacTn npumMeHeHUs MEeTOA0B.

MmMnynbcHbIn HENTPOHHBIN KapoTax (MHK). UMnynbcHble reHepaTo-
pbl HENTPOHOB. IMMNYNbCHBLIA HENTPOH-HENTPOHHLIN U HENTPOHHBIN
ramma-kapotax (MHHK n WHIK). dusnmyeckne ocHOBbI METOAOB.
Pelwaemble 3agaun.

1.4 AKYCTUYECKUE U YIbTPa3BYKOBbIE
METO/bl MCCINEe0BAHUSI CKBAXWH.

Ynpyrue csovictBa nopod. OCHOBbI TEOPMM aKyCTUHECKUX METOAOB.
Akyctndeckun kapotax (AK). Cxema npoBegeHusa AK 1 Tunbl BOMH




NccnepoBaHus TEXHNYECKOro
COCTOSIHUS1 CKBaXkMH U onepaunn
B CKBaXKMHaX. [[@30BblI KapoTax.

peructpmpyembix B ckBaxkvHe. Annapatypa AK. OcHOBHble BapuaH-
Tbl NpoBeaeHus AK. NHTepnpeTtaums matepuanos AK. AkycTudeckne
LEMEHTOMEpPbl U CKBaXWHHblE aKycTUYeckue Tenesusopbl. 3agauu,
peluaemMble akyCTUYeCKMMU METOOAMM.

MHknuHomeTpusa. KasepHomeTpusa u npodmnemeTpus. Pesuctusu-
mMeTpus. TepmokapoTax. CKBaWHHas nnactoBas HaKNOHOMETPUS.
Mepdopaums n TopnegnpoBaHue ckBaxuH. OT6op Npob M3 CTeHOoK
CKBaXWH.

DU3NKO-XMMUYECKME OCHOBBI ra30BOro Kapotaxa.

1.5 MeToabl ckBaxkuHHon reodmsmkmn | O63op metogos CI. 3agaun metogos CI'. Pewaemble 3agayn. Kom-
(Cr). nnekcupoBaHne metogoB CI™ n KapoTaxa.
1.6 OcHoBbl KOMMNNEKcUpoBaHMa Me- | OnTuMarnbHbIA, TUNOBOW M obsizaTenbHbIA koMnnekcbl. TMC npu no-
Togos N'NC. MUCKaX, pas3BedKe M KOHTpone 3a paspaboTko MeCTOpPOXAEHUN
HedT 1 rasa. N'MC npu nouckax u paseegke MECTOPOXOEHUI TBEpP-
AblX nonesHbiX uckonaembix. TMC npu pelweHun WHXeHepHo-
reoriormM4eckmnx, AKONOrM4eCcknX n rmaporeonormyecknx 3agad.
2. MpaKTnyeckue 3aHATUA
2.1 WccneposaHnsa TEXHUYECKOrO M3ydyeHne ycTponcTBa annapartypbl pe3amcTMBUMETPUN, KaBEPHOMET-
COCTOSIHMS CKBaXKMH 1 Oonepauun | pum 1 UHKNMHOMETPUn
B CKBa)XkKMHaXx.
2.2 Annapatypa un obopyaoBaHue | M3yyeHne ycTponcTBa U NpuHUMNna OENCTBUSA pasnnyHbIX TUMOB Ka-
rNnc. POTaXHbIX CTaHLUMI 1 nnabopaTopui.
2.3 PagnomeTpusi CKBaXuH. MN3yueHune ycTponcTea v npuHUMna AencTBUS annapartypbl Ang npo-
BeEHUSA PagMOMETPUN CKBaXKMH.
2.4 Kapotax conpotmenenunsi (KC). | BoiBog doopmyn Ans pacyeTa KaxyLlerocsi yaernbHoro conpoTmnene-
WccnegoBaHusa ¢ MUKpO30OHAAMU. | HUSA ANs rpagueHT- u noteHuman-3oHgos KC. PacueT TeopeTuyeckmx
BokoBol kapoTax (BK). KPUBbIX Pk
3. labopaTopHble paboTbl
3.1 KapoTtax conpotueneHus (KC). Pernctpauusa Ha Mogenu CKBaXKWHbI KPUBBIX KaXyLLerocs yaenbHoro
WccnepgoBaHusa ¢ MMKPO3OHAAMU. | COMPOTUBIEHUS pasnuMyHbiMy Tunammn 3oHaoB KC.
BokoBoW kapoTax (BK). WHTepnpeTtaumnsa matepuanos BK3.
3.2 MHOYKUMOHHBIM  KapoTax. [un- | PacueTt 3HaueHuin KaxyLlencs anekTponpoBogHOCTU AN pasfiNyHbIX
anekTpuyecknn kapotax. Kapo- | Tunos 3oHOoB VK. MHTepnpeTaumna matepuanos UK.
TaX MarHWTHOW BOCMpUUMYMBO- | OnpoboBaHNe MarHeTUTOBbIX pya ¢ nomowbo KMB.
CTU. $loepHO-MarHUTHbIA  Kapo-
Tax.
3.3 OcHoBbI KOMNekcnpoBaHusa Me- | PacuneHeHne ocagodHoro paspesa no AaHHoeiM komnnekca M'C.
Togos N'NC. PacuneHeHune paspesa B pyqHOM parioHe No AaHHbIM KOMMIekca
rc.
PelwweHwne rugporeonornyecknx sagad metogamum 'MC. UHTepnpeTa-
LuuMs matepuanos pe3ncTUBMMETPUU, PAacXOAOMETPUN N TEPMOMET-
pun.
Koppensaunsa paspesoB ckBaxuH no komnnekcy MNAC.
3.4 eoanekTpoxmmMmmyeckne metogpl | MIHTepnpetauusa matepuanoB metoga lC.
KapoTtaxa.
3.5 AkycTudeckne u ynbtpassykoBble | VIHTepnpetauna matepuanos AK.

MeTOoabl nccnegoBaHNA CKBa>XUH

13.2. Tembl (pasgenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Ne
n/
n

HanmeHoBaHue Tembl

Bupabl 3aHATUI (4acoB)

(pa3gena) AUCLMNNMUHBI

Jlekuun

KoH-
Tponb

MpakTun-
yeckue

Na6opa- | CamocTtosTenb-

Bcero
TOpPHbIE Has paborta

leodmsnyeckne wuccrnegoBaHns
ckBaxuH (TMC). OcHoBHble no-
HaTusa. CopepkaHne Kypca, ero
Lenv 1 3agadu.

Kapotax conpoTtuenennsa (KC).
WccneposaHus ¢ MUKPO3OHOAMM.
BokoBow kapoTtax (BK).

MHOYKUMOHHBIN  KapoTax. [u-
aneKkTpuMyecknuin kapotax. Kapo-
TaX MarHWTHOW BOCMPUUMUYNBO-
CTU. SAOepHO-MarHUTHbIA  Kapo-

10 20




Tax.
eoanekTpoxMmMuyeckne metonpl
KapoTaxa.

AnepHo-reodmanyeckne meTodpl

16
KapoTaxa.

AKyCTMYeCKMe 1 ynbTpasByKOBbIE
MEeTOAbl NCCIeA0BaHNS CKBAXKUH.
WUccneposanus TEXHUYECKOrO
COCTOSIHMS CKBaXXUH M onepawum
B CKBaXKMHaX. [@30BblI KapoTax.

10

MeToabl CKBaXXWHHOW reor3amnku

(Cr). 12

OcHoBbl KOMMIIEKCH poBaHNA Me-

TogoB 'NC. 2

2 2 6 12

WToro: 12 12 12 36 72

14. MeTognyeckue yKasaHuA Ans ody4arowmxca Nno OCBOEHNIO ANCLUMIIUHDbI
(pekomeHOauuu obyqarouuMcs Mo 0C80EHUK AuCUUNIUHbLI: paboma ¢ KOHcriekmamu fiekyud, npeseHmau uoHHbIM
MamepuarsioM, 8bIMO/THEHUE MPakmMu4Yeckux 3adaHud, mecmos, 3adaHuli mekywelt ammecmauyuu u m.o.)

O6yvarowmnmcsa crnegyeTt ncnonb3oBatb ONy6nNMKoBaHHbIE METOANYECKME NOCOBUsA No Kyp-
cy «["eoumsnyeckne nccneqoBaHms CKBaXKMH» M3 CNUCKa NutepaTypbl, BONPOCHLI TECTOB U Npe-
3eHTaUMOHHble MaTepuarnbl 3MNEeKTPOHHOro Kypca nekumn «[eodusnyeckne wnccnegoBaHus
ckBakuH» Ha ObpasoBartenbHoM noptane BI'Y - https://edu.vsu.ru/course/view.php?id=2430.

15. Nepe4yeHb OCHOBHOM U JONOJSIHUTENBHOMN NUTEpPaTypbl, PECYyPCOB UHTEPHET, HEOOXO-
OUMbIX ANsi OCBOEHUSI AUCLUNTINHBI.

a) OCHOBHas nMTeparypa:

Ne n/n NcTouHuK
1 [bskoHoBa, TaTbsaHa PegoposHa. NprumeHeHne IBM npu nHTepnpeTaummn gaHHbIX reoun3nyeckmx nc-
CnefoBaHUN CKBaXWH : y4ebHoe nocobue ans reodms. cney. By3os / T.®. [bsakoHoBa .— M. : Hegpa,
1991 .— 219,[1] c. : un. — (Bbicwiee obpasoBaHue) .— ISBN 5-247-00827-8.
Iatbiwosa, Mapus NeHHagmeBHa. NMpakTudeckoe pyKoBOACTBO MO UHTEpRpeTauumn guarpamm reopumsun-
5 YECKMX METOAOB NCCe0BaHNS CKBaXUH : y4ebHoe nocobue ansa ctyd. By3oB, 00y4y. no cney. "lMeonorns
N pasBegka HeTSAHbIX M ra3oBbIX MecTopoXaeHun" n "reodmandeckne MetToabl MOMCKOB U pa3BeaKn
MECTOPOXOEHNIN nonesHbix nckonaemblx" / M.IM. JlaTbilwoBa .— 2-e u3g., nepepab. — M. : Hegpa, 1981
— 182 c.: vn., Tabn.
©0) gononHuTenbHasa nuTepartypa:
Ne n/n NcTouHmk
3 Nop6ayes HO.U. M'eodmanyeckne nccnegoanus ckBaxxuH / KO.U. Nopbayes. — M. : Hegpa, 1990. — 398 c.
4 Meriep B.A. N'eodmanyeckne nccnenoBarms ckeaxuiH / B.A. Mewnep. — J1. : U3a-Bo JleHnHrp. yH-Ta, 1981.
— 464 c.
Ay3nH, AHgpen AnbbeptoBny. KoMmnnekcupoBaHne MeToaoB reohnanyecknx CcnegoBaHnin B CKBaXu-
5 Hax (Ha npumepe BopoHexkckon aHTeknmabl) : MoHorpadms / A.A. AyanH .— BopoHnex : Hayu. kH., 2010
.— 260 c. : un. — bubnwuorp.: ¢.251-260 .— ISBN 978-5-98222-594-8.
eodmanyeckne nccnenoBaHms ckBaxknH (06paboTka U MHTeprnpeTauns pe3ynbTaToB KapoTaxa) : Nnpak-
TUKYM 0151 BY30B : [oNs cTyA. reon. cpak. BopoHex. roc. yH-Ta, obyd. no 6akanaBpckon nporpamMmve
6 HanpasneHns 020700 "leonorusa” npoduna nogrotoskn "Meodusnka"] / BopoHex. roc. yH-T ; cocT. AA.
Ay3nH .— BopoHex : U3gaTenscko-nonurpadundecknin ueHTp "Haydnas kaura”, 2013 .— 31 c¢. : vn,,
Tabn. — bubnuorp.: c. 31.
7 MeTognueckne ykaszaHuns k nabopatopHbeiM pabotam no Kypcy " Neoduanyeckune nccnegoBaHNsa CKBaXUH
Ansi cTygeHToB 4 Kypca gHeBHoro otaeneHust / Coct. A.A.AysnH .— BopoHex : BI'Y, 1995 .— 16c¢.
8 MeTpos J1.M. MpakTukym no obemy Kypcy reodmanyecknx nccnegosanHun ckeaxkud / J1.1. MeTtpos, B.H.

Wwupokos, A.H. AdpuksaH. — M. : Hegpa, 1991. — 220 c.

B) MHGOPMALMOHHbIE 3NIEKTPOHHO-06pa3oBaTenbHbIE pecypchl (OhuumaneHble pecypcbl MHTEPHET) :

Ne n/n Pecypc
9 OneKkTpoHHO-6MbnnoTeyHasa cuctema «YHusepcutetckan oubnmoreka online» http://biblioclub.ru/
10 AnekTpoHHO-bubnunotevHas cuctema «JlaHb» https://e.lanbook.com/
11 OneKkTpoHHO-bMbnmnoTeyHasa cuctema «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru
12 OnEeKTPOHHBIN Kypc «"eodmanyeckne MCCrneqoBaHns CKBaXKUH» —



https://edu.vsu.ru/course/view.php?id=2430

| https://edu.vsu.ru/course/view.php?id=2430

* Brauvane ykasbigaromcs ObC, ¢ komopbiMu umetomcsi dozoeopa y BI'Y, 3amem omkpbimbie 351€KMPOHHO-
o0bpasosameribHble pecypchbl

16. Nepe4veHb y4eOHO-MeTOANYECKOrO obecneyeHus ANA CaMOCTOATENbHOW paboThbl

Ne n/n NcTouHmK
Ay3uH A A. Meodmanyeckme nccnenoBaHns ckBaxuH (0bpaboTka 1 MHTepnpeTauus pesynbTaTtoB reodu-
1 3MYeCcKMX uccnegoBaHui Hedprerasosbix ckBaxkuH) / A.A. Ay3uH.. — BopoHex. HayyHas kHura., 2017.-
32c.

"eodhmamnyeckme nccnegoBaHus ckBaxuH (obpaboTka 1 MHTepnpeTaumsa pe3ynbTaToB KapoTaxa) : yye b-
Hoe nocobue / cocT. A.A. Ay3nH .— BopoHex : HayyHas kHura, 2013 .— 31 c. — Tupax 70. 1,9 n.n.

OneKTPoHHbIN Kypc «I"eodmnamnyeckne nccrneqoBaHns CKBaXXMH» —
https://ledu.vsu.ru/course/view.php?id=2430

17. UHcpopMaLMOHHbIE TEeXHOSOrnMn, UCNosib3yeMble ANA peanusaumum y4ebHon aucum-
NJIMHbI, BKNOYasa nporpaMmMmHoe obecnevyeHue u MHPOpPMaLUOHHO-CNPaBO4YHbIe CUCTEMbI
(npu HeoGxoanMMoOCTH)

OnEeKTPOHHbIN Kypc nekumn «Ieodmsnyeckne nccnenoBaHms ckBaxmH» — Ha ObpasoBa-
TenbHOM nopTarne BI'Y — https://edu.vsu.ru/course/view.php?id=2430.

Mporpamma Kypca peanuayeTtcs C NpUMEHEHNEM OUCTAHLNOHHBIX TEXHOSOTMN.

18. MaTepunanbHO-TeEXHUYECKOe obecneyeHne ANCUUNIIUHDI:

[ns maTepuanbHO-TEXHUYECKoro obecneyeHus amcunnnmHbel «lfeodusnveckme ncecnego-
BaHWS CKBaXWH» UCNonb3ytoTcs: kapoTaxHas ctaHuna CKC-1 Ne304, ckBaxuHHble paguomMmerT-
pbl KYPA-1 n KYPA-2, kaBepHomep KM-2, pacxogomep POTC-3, anektpotepmomeTp ITC-2Y,
pesncTuBumeTp PT-65, cKBaXUHHbIM KoMnnekcHbln MarHuTomeTp TCMK-30, nHknnHometp KAT-
A, 30Hg KC-AO 0.9 M 0.2 N, YHuBepcuteTckasa nn., 1, ayg. 2n; y4ebHO-Hay4HbI reodmsnye-
CKUM NOMWUIOH C y4eBHOW CKBaXWHOW; annapartypa u obopyaoBaHue, npefHasHavyeHHble Ans
NPOBEAEHNSA CKBaXKMHHbIX UCCNEAOBaHUI; METOAMYECKME MmaTepuansl; nabopartopus nHdopma-
LUMOHHbIX TexHonorun: 15 komnbtotepoB Intel Pentium IV, myneTumeguinHaa cuctema Ha TB,
YHuBepcutetckas nn., 1, aya. 104n.



https://edu.vsu.ru/course/view.php?id=2430

19. ®oHA OLEHOYHbIX CpeacTB:
19.1 MNepeyeHb KOMNETEHLMIA C YKa3zaHMeM 3TanoB (hopMUPOBaHUA U NNAHUPYEMbIX pe3yNbTaToB

obyyeHus

MnaHupyemble pesynbTaThbl
o6yueHus (NnokasaTenu JocTu-

Atanbl hopmupoBaHus

Bnapeet reomsmnye-
CKMMW MeTodaMn u
MEeTOoAMKaMN N3y4eHuns
reoriorM4eckoro cTpo-
€HVS1 TeppUTOPUN,
MoZenupyeT reonoru-
Yyeckue xapakTepucTum-
K1 OOBbEKTOB reonoru-
YECKON CHEMKN U MO-
WCKOB C UCMNOSb30Ba-
HMEM COBPEMEHHbIX
cpeacTs 06paboTkm n

YeCKMX UCCneaoBaHUn CKBaXXuH
(T'NC); dmsnyeckme n TeopeTun-
YecKkme OCHOBbI Pa3fINYHbIX Me-
Tog0oB [UC, oOcCHOBHbIE TUMbI
annapatypbl 1 06opyLoBaHMS,
npuMeHsemMble nNpu npoBeae-
Hun TNC.

YMeTb: NnpoBoauTb reodmsnye-
CKMe WCCneaoBaHNA CKBaXWH
CTaHdapTHbIM Habopom MeTo-
0OB U UVHTepnpeTuposatb WX
pesynbTaThbl.

nccnegoBaHUs CKBaXmMH
(TNC). OcHoBHbIE
NOHATUS.
OnekTpoMarHuTHble
meTtoabl MNC.

KapoTax conpoTtumeneHus
(KC). UccnepoBaHus ¢
MUKpo3oHaamu. bokoson
kapotax (BK).
MHOYKUMOHHBIV KapoTax.
[unanekTpuyeckunin kapo-
Tax. KapoTax MmarHUTHoOm

Koa u copepxaHue KoMneTeHuuu (pasaernbl P»OC*
XXeHUA 3agaHHOro YPOBHA
KoMneTeHuuu (unu ee (TeMbl) AUCLUUNNNHBI (cpeacTBa

OCBOEHUSA KOMMNeTeHUUN no-

YacTu) Mnu Moayns u nx OLeHMBaHuA)
cpeacteoM chopmupoBaHuUs

- o HaumMmeHoBaHue)

3HaHWUW, YMEHWW, HaBbIKOB)

MK-4.1 3HaTb: BO3MOXHOCTU reoduaun- (Feodmsnyeckme Tect Ne 1

KoHTponb ocBoeHnst ma-
Tepuana MOXeT ocy-
LEeCTBNATbCA B ANCTaAH-
LMOHHOW hopme B COOT-
BETCTBYIOLLEM KypCe Ha
noptane Moodle
Tect Ne 2

KoHTponb ocBoeHust Ma-
Tepuana MOXeT ocy-
LLeCTBNATLCA B AMCTaH-
LMOHHOW cbopme B COOT-
BETCTBYIOLLEM KypCe Ha

OnucblBaeT 1 Moae-
NMpYyeT reonornye-
CKNe XapaKTepUCTUKM
0GBEKTOB reonormnye-
CKOW CbEMKU U Nouc-
KOB C MCMONb30BaHU-
€M COBPEMEHHbIX
CpeacTB aHanmsa u
06paboTkm nHGop-
MaLmm

npsiMbIX M obpaTHbIX 3agad
rc.

YMmeTb: MogenupoBaTtb reodu-
3Mdeckne  nonsd  pasfmM4HbIX
reofiorM4ecknx oObEKTOB.
BnageTb: HaBblkaMy 00paboTKM
N MHTepnpeTauumn gaHHbIX reo-
PU3NYECKMNX NCCNeaoBaHni
CKBaXXMH.

BaHua metonos TNC.

NHTEepnpeTauum reo- |Bnagetb: HaBblikamu 0OpaboOTKM | BOCMPUUMYMBOCTM. noptane Moodle.
du3andeckon MHOP- (M UHTepnpeTauMm matepuanos | AoepHo-MarHUTHbIV Ka- Tect Ne 3
Mauum MC; npuemamum nNPOBEAEHNS | POTaxX. KoHTpornb ocBoeHnst Ma-
nccnegoBaHun. "eoanekTpoxummnyeckue Tepuana MOXeT ocy-
MeTOAbl KapoTaxa. LLLeCTBNATLCSA B QUCTaH-
AnepHo-reogmsnyeckme | LIMOHHOW (bopmMe B COOT-
MeTOoAbl KapoTaa. BETCTBYIOLLEM KypCe Ha
AKYyCTUYECKUI KapoTax. noptane Moodle
WNccnegoBaHus TexHnye-
CKOrO COCTOSIHUS! CKBa-
XKUH.
MK-4.2 3HaTb: npuHUMnbl  peleHnsa | OCHOBbI KOMMIEKCUPO-

Tect Ne 4
KoHTponb ocBoeHus matepu-
ana MOXeT OCYLLeCTBNSATbCS
B ANCTaHUMOHHOM dhopme B
COOTBETCTBYIOLLIEM KypCe Ha
noptane Moodle.

MK-5.1
BbinonHseT akcne-
pUMEHTanbHbIe
HabnogeHnsa reodu-
31YECKUX Nonen n
nabopaTtopHble neT-
podmnanyeckme mc-
crnegoBaHus Nopoa 1
pya, ncnomnb3ysi co-
BpEMEHHbIe reodn-
3nyeckue npmbopsl,
YCTaHOBKW N NHOE
obopyanoBaHue.

3HaTb: msnyeckue n teopeTu-
yeckne ocHoBbl metogos NC,
OCHOBHblE TUMbl MPUMEHSAEMOM
annaparypsbl.

YMeTb: BbINOMHATL reodunsnye-
CKuMe UCCrneaoBaHNsi CKBaXXMH.
Bnagetb: npuemamu nposege-
HUSA CKBaXKMHHbIX UCcreaoBa-
HUIA.

AnnapaTtypa n obopygno-
BaHMe reomanyeckmnx
nccnegoBaHN CKBaXKUH.

Tect 5
KoHTponb ocBoeHust Ma-
Tepuana MOXeT OCy-
LLECTBNATLCH B AUCTaH-
LIMOHHOM bopMe B COOT-
BETCTBYIOLLEM KypCe Ha
noptane Moodle.

Utoroeas atrecTauusa (3a4er)
KoHTpomnb ocBOEHUSI MaTepuarna MOXeT OCYLLLECTBMATLCA B AMCTAHUMOHHONW chopme B
COOTBETCTBYIOLLEM Kypce Ha nopTane Moodle.

KUM Ne 1




19.2 OnucaHne KputepueB U LIKalbl OLEHMBAHMUA KOMMNETEeHUUn (pe3ynbTaToB OOy4YeHusi) npu
MTOroBOW aTTecTauum

YpoBeHb cdop-
Kputepumn oueHMBaHUs1 KOMNETEHLUN MupoBaHHocTu | Llkana oueHok
KoMneTeHUun
O6yuvarowniics BnageeT, MOHATUIAHBIM annapaTtoM U TeopeTUYECKUMU Moporosbin 3a4yTeHo
OCHOBaMW AUCUUMNMUHBI, oparMeHTapHO CrnocobeH MMnCcTpupoBaTb YpOBEHb

oT
TE

FeO(bl/IZBW-IeCKI/IX nccneaoBaHUii CKBaXKMH.

BEeT npumepamun un (*)aKTaMI/I, q)parmeHTapHo crnocobeH NPUMEHATb
opeTn4eckme 3HaHuA Ona pelleHna npaktn4ecknx 3agad B obnactu

Ob6yyarowmnca OemMOHCTPUPYET OTPbIBOYHbIE, (DparMeHTapHble 3Ha- - He 3a4yTeHo
HVs1 B 6a30BbIX MOMOXEHUAX N TEOPETUYECKMX OCHOBAX AMCLIUMIVHDI,
gonyckaet rpybble owWmnOKM B MMHOCTPUPOBaHMM Pe3ynbTaToB U Npu-
MEHEHUN W3YYEHHbIX METOAOB NPU peLleHnn 3agad reodm3anyeckmx
nccneqoBaHni CKBaXKMH.

19.

3 TunoBble KOHTPOJIbHbIEe 3aA4aHUA UITU UHblIe MaTepuanbl, HeobXxoAuMble ANA OLEHKU 3Ha-

HWUW, YMEHUN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKkTepusyrLme aTanbl GopMUpoBaHUA
KOMMNeTeHLUN B NpoLecce 0CBOEHUs1 06pa3oBaTesibHOW NporpaMmmbl

19.

PO NOOR~WNE

15.
16.
17.
18.

19

3.1 MNepeyeHb BONPOCOB K 3a4€Ty:
KapoTax MarHMTHOW BOCNPUUMYMBOCTMU.
[[a30BbIN KapoTax.
dusnyeckmne OCHOBbI 3rekTpoMarHuTHbIX metogos M'MC.
HenTpOoHHbIE METOALI KapOoTaxa.
Kapotax conpotusnenus (KC).
Llenun n 3agaum meTonoB CKBaXKMHHOW reotn3mnKi.
OnNeKTPOMarHUTHbIE METOAbI CKBaXKMHHON re0On3nNKN.
AnepHo-reocuanyeckme MeToabl KapoTaxa.
MHAOYKUMOHHBIV KapoTax.
. [e03aneKkTpoxmMMmyeckme MeToabl KapoTaxa.
. iccneposaHusa ¢ MUKpO3oOHAAMM.
. lamma-meToapbl.
. dnekTpomarHuTHble metogbl NC.
. lccnepoBaHma TEXHUYECKOTO COCTOSIHUSA CKBaXKMH M OnepaLmm B CKBaXKMHaX.
Bokoson kapoTtax (BK).
AKyCTU4YeCKME W yrbTPa3BYKOBbIE METOAbI UCCNEAOBAHNS CKBAaXNH.
CKBaXXMHHaa MarHUTOpa3Beaka.
HenTpoHHbLIE MeTOAbI KapoTaxa.
. Llenun n 3agayn reopnanyeckmx nccreqoBaHUn CKBaXMH.

19.3.2 NepeyeHb NpaKTUYECKUX 3agaHNN

1
2

. MiayyeHue ycTpoiicTBa 1 npuHUmMna encTena annaparypbl Ans NPoBeAeHNs PpaguoMeTp CKBaXKUH.
. MIayyeHue ycTpoiicTea annapatypbl pesnctusumeTpun. OnpeaeneHme koapduumeHTa CKBaKMHHOTO

pe3nCTUBMMETPA.

3

. MiayuyeHue ycTpoicTea 1 npuHumMna encTBua pasnnyHbiX TUMOB KapoTaxHbIX CTaHLM 1 naboparo-

pun.

4
5

. M3yyeHue ycTpoiicTBa 1 npuHUmMna ENCTBUS OCHOBHOIO KapoTaXKHOro 06opyA0BaHus.
. BblBOO dhopMyn Anst pacyeTa KaxyLLerocs yaensHOro ConpoTMBNEeHUs AN rpaaueHT- U noteHuuarn-

30HO0B KC. PacueTt TeopeTUiecknx KpuBbIiX P
19.3.4 TecToBbIe 3agaHus

wn e

© N UM

Tect Ne 1
OcHoeHble ocobeHHocTu npoBenexus MNNC.
Knaccudgukauma metonos.
KapoTax, npombicrioBas reopuanka 1 CKBaXXMHHasi reomamka — ocCO6eHHOCTM 3TUX rpynn MeTOA0B,
obnacTtu nx NnpuMeHeHus.
TeopeTunyeckune n NeTpodn3NYECKMe OCHOBbI 3rieKTpoMarHUTHbIX metogos 'MC.
3oHab! KC.
Cnocobbl pelleHnst NpsaMbix 3agad. bokoBbie KapoTaxHble 30HAMpoBaHuA (BK3).
WHTepnpetauns matepuanos bK3.
O6nacTtb npumeHeHns KC n BK3.



9. O6nacTb NpMMEHeHMs 1 30HAOBbIE yCTaHOBKM BK.
10. dusnyeckne ocHoBbl M annapatypa uHAykumoHHoro (MK) n gmanektpudeckoro kapotaxa (OK),
KapoTaxa marHuTHon Bocnpummunsoctn (KMB) n sgepHo-marHuTHoro kapotaxa (AMK).
11. Pewaemble 3agayn, obpabotka n untepnpetauna matepmanos MK, K, KMB n AMK.
Tect Ne 2
1. ®uanyeckme OCHOBbI re03IEKTPOXUMMUYECKNX METOAOB.
2. Kapotax noteHumanoe camonpoundsonbHon nonsdpusauum (MNC).
3. Metoa anekTtpoaHbix noteHumanoB (MO3I1). KapoTax noTeHumanoB BbI3BaHHOW Monspusaunm
(KapBTIT).
4. T[amma-kapotax (IK). EctecTBeHHOE raMma-m3ny4yeHne ropHbIX NopoAd, ero Npupoaa 1 cnexkTp.
5. lNamma-ramma-kapotax (I'K).
6. TnotHocTtHom K (I'TK-n). CenektneHbn [TK (ITK-C).
7. PeHTtreHopagnometpudeckun kapotax (PPK).
8. dusmyeckne OCHOBbI U METOAMKA NPOBEOEHNS NCCNEQOBAHUN.
9. WHTepnpeTauma matepmanoB raMma-MeToO40B.
10. BsaumopgencTane HEMTPOHOB C BELLLECTBOM FOPHLIX NOpoA.
11. HeRTpoH-HENTPOHHLIN KapoTax (HHK) no TennosBbiM 1 HaATENNOBLIM HEUTPOHAM.
12. HenTpoHHbIN ramma-kapoTtax (HIK).
13. CnektpomeTtpuyeckas mogudbunkaumna HI'K (CHIK).
14. HeTpoOHHO-aKTUBaLMOHHBIN kapoTax (HAK).
15. Namma-HenTpoHHbIN KapoTax (MHK).
16. dun3nyeckme 0CHOBbI 1 0ONacTN NPUMEHEHMS METOA0B HEMTPOHHOro KapoTaxka (HK).
17. AMNynbCHbIN HEMTPOHHbLIN KapoTax (MHK).
TecT Ne 3
1. ¥Ynpyrue csoncTsa nopog.
2. Akyctnyeckun kapotax (AK).
3. Cxema npoBegeHunst AK 1 TUnbl BOMH PErMCTPUPYEMbIX B CKBXXMHE.
4. OcHoBHble BapunaHTbl npoBeaeHnst AK.
5. WHTtepnpetauua matepuanos AK.
6. AKYCTUYECKME LLIEMEHTOMEPDI U CKBaXXMHHbIE aKyCTUYECKNE TENEBU3OPHI.
7. 3agaudn, pelaemble aKyCTUYECKMMN METOLAMM.
8. WHKknuHomeTpus.
9. KaeepHomeTpus u npodunemeTpust.
10. Peanctusumetpus. Tunbl pe3aucTMBUMETPOB.
11. TepmokapoTax. OCHOBHbIE TUMbl CKBaXKMHHbBIX TEPMOMETPOB.
12. CkBaXXMHHasA NiacTtoBasi HAKMOHOMETPUSI.
13. MNepdopaums 1 TopnegmpoBaHNE CKBKMH.
14. OT60p NPOb6 M3 CTEHOK CKBAXXMH.
15. PU3NKO-XMMNYECKME OCHOBBLI ra30BOro KapoTaxa.
Tect Ne 4
OcHosHble 3agaun, ctosiwme nepen CIT Ha pasnuyHbIX CTaansX rOPHO-reoriorMyeckoro npolecca.
dun3mKo-reonormyeckmne NpeanochifikM UCMNoNb30BaHMS INEKTPOMArHUTHbIX METOA0B.
O630p pelLaemblx 3a4ady, pellaemMblX dNEKTPOMarHUTHbBIMU METOAAMUN CKBAXKMHHOWN reon3nK.
CKBaXXWHHbIE BapuaHTbl METOO0B €CTECTBEHHOrO MO U BbI3BAHHOW MONspusaumm.
AkycTo-cencmmnyeckune metoabl CrI.
TecTtNe 5
OcHogHble TUNbI annapatypbl metogos 'MC.
Ob6paboTtka 1 nHTepnpeTaumsi maTtepmanos 351eKTPOMarHUTHbIX METOOO0B.
N3meputenbHble cxembl U Tunbl annapaTtypbl metogos Cl .
WHTepnpetauns matepnanos UCCNEAOBaHWI re03NekTPOXMMNUYECKMMN METOOaMM.
O6wme BONpockl MeTOAMKN paboT 1 annapaTtypHoro obecnedeHms metogos Cl .
Bos3byxgeHve n npuem ynpyrmx konebaHui npy npoBeaeHnn nccneaoBaHnin CEMCMOaKyCTUHECKUMN
MeTodamu.
7. Annapatypa NOM.

agrwdNE

ok wNE

19.3.4 NepeyeHb 3ag4aHMN ANA KOHTPOINbHbIX paboT
19.4. MeTogunueckne matepuanbl, onpegensiowme npouenypbl OLEHUBAHUA 3HAHUW, YMEHUN,
HaBbIKOB U (UNX) onbiTa AEATENIbHOCTU, XapaKTepuM3yoLWMnX 3Tanbl hopMUPOBaAHUA KOMNETEHLUN



OueHka 3HaHWA, YMEHUIN N HaBbIKOB, XapakTepuaytollas atanbl hOpMMPOBaHMUS KOMMETEHLNA B
paMKax U3y4deHus AMCUUNINHBI OCYLLECTBRSETCS B Xo4e TeKyLLen U NPOMEXYTOYHOM aTTecTauni.

Tekylwan atTrecTaumsi NpoOBOANTCA B COOTBETCTBUM C [MonoxeHnem o TekyLlen attectaumm obyya-
OLLIMXCA MO NporpaMMaM BbicLIero obpasoBaHnss BOpOHEXCKOro rocygapCTBEHHOro yHuBepcuTeta. Te-
Kyllasi aTTecTaunsa npoBoguTcs B opme(ax): NpakTUYECKMX 3aHATMI, nabopaTopHbiX paboT, BbIMOHe-
HMe TeCTUpOBaHUS, KypcoBas paboTa. Kputepmm oueHnBaHusa npuBedeHbl Boille.

lMpomexyTodHaa aTTecTaums NPOBOAUTCS B COOTBETCTBUM C [1ONOXEHNEM O MPOMEXYTOYHOM aT-
TecTauumn oby4varoLmxcst No nporpaMmmam BbiCcLIEro obpasoBaHus.

KoHTpOnbHO-n3MepuTenbHble Matepuansl NPOMEXYTOYHOM aTTecTauun BKMYaT B cebsa Teope-
TMYECKME BOMPOCHI, NO3BONSOLWME OLEHNTb YPOBEHb MOMYYEHHbIX 3HAHWIA, NO3BONSOWME OLEHUTL CTe-
neHb CCPOPMUPOBAHHOCTU YMEHUI N HaBbIKOB OEeATENbHOCTU B 061acTy reomnsnyecknx nccrnenoBaHunm
CKBaXXVH.

Mpun oueHnBaHMM NCMNONb3YHTCS Ka4eCTBEHHbIE LUKanbl OLeHOK. KpuTepumn oueHnBaHnst npusese-
Hbl BbiLLE.

PoHA OLEeHOYHbIX cpeacTs C(*)OpMVIpOBaHHOCTM KOMMneTeHUUn

MK-4 Bnageet reodunanyeckumm mMetTogamm U MeToamKaMy M3ydYeHUst reornormyeckoro CTPOEHUs TeppuTo-
puiA, MOAENUPYET reoriormyeckne XxapakTepmucTMkn 0O bLEKTOB reonormMyeckort CbeMKN U NMOUCKOB C UCMOSb30BaHU-
€M COBPEMEHHbIX cpeacTB 06paboTkM 1 MHTepNpeTaLmm reoonanyeckon nHdopmaumnmn

1) 3akpbITble 3agaHust (TECTOBbIE, CPEOHNIN YPOBEHb CIOXHOCTW):
3A0AHUE 1. dneKkTpoMarHMTHbIe MeToabl reohpnsnyecKknx nccrnenoBaHUM CKBaXKMH OCHOBaHbI Ha:
1. AndcddepeHumaumm pa3pe3oB CKBaXUH NO 3NEeKTPOMarHUMTHbIM CBOMCTBaM.
2. NlameHeHnn guameTpoB CKBaXKMH.
3. OudphepeHumaumm paspesoB CKBaXWH NO YNpyrum napameTpam.
4. AndhdepeHumnaumm paspesoB CKBaXNH MO eCTECTBEHHOW paanoakTUBHOCTMU.
3A0AHUE 2. KaBepHOMeTpusa npeactaBnsieT cobom:
1. U3amepeHune anameTpa CKBaXKUHbI.
2. OnpepeneHne UCKPUBIEHNS CKBAXXUHbI.
3. ViamepeHune Temnepatypbl CKBXXNUHHOW XXUOKOCTMU.
4. N'amepeHune rnybmnHbl CKBaXXUHbI.
3AOAHWE 3. Mo gaHHbIM aKyCTUYECKOro KapoTtaxa BO3MOXHO:
1. OnpepeneHvie NOPUCTOCTU KOJJIEKTOPOB.
2. OnpepeneHne NpoOCTPaHCTBEHHOIO NOMOXEHNS CKBAXKUHBI.
3. OnpoboBaHue MarHeTUTOBbLIX pyA.
4. N3amepeHne TemnepaTypbl rOPHbIX NOPOA.

2) OTKpbITblE 3a4aHUS (TECTOBbIE, NOBLILLEHHbIN YPOBEHb CIIOXXHOCTW, KOPOTKMIA OoTBET: [a/HeT)
3ALAHUE 1. KapoTtax conporuBneHus (KC) nosBonsieT onpegenuTb Kaxylleecsi yaenbHOe 3/eKTpuyecKkoe
conpoTuBIieHMe nopoa.

OTeeT: Aa.
3ALAHUE 2. EctecTBeHHasi paguoOaKTMBHOCTbL NOPOA onpeaensercs cogepXaHMeM B HUX eCTeCTBEHHbIX
PaAVNOaKTUBHbIX 3J/1IEMEHTOB.

OTseT: Oa.

3) OTKpbITble 3adaHns (CUTyaUMOHHbIE 3a4a4u, CpeaHUN YPOBEHb CIIOKHOCTHN)
S3A0AHUE 1. dneKkTpoMarHMTHbIe MeToAbl reopn3nyeckMx nccrefoBaHMN CKBaXUH.

OtBet (5 6annoB): dneKTpoMarHUTHbIE MeTOAbI reoPn3nYeCKNX NCCref0BaHUN CKBaXXMH OCHOBaHbI
Ha U3y4YeHun napaMmeTpPoB NCKYyCCTBEHHO CO3AaBaeMbIX 3NEKTPOMAarHUTHbLIX NOJie U NpegHa3HaYeHbl Ans
uccrepoBaHnA pa3pe3oB, AnddepeHUNpPoBaHHbIX MO ANEKTPOMarHUTHbLIM CBOMCTBaM — yAeNbHOMY 35ieK-
Tpu4yeckomy conpoTtusneHuio (YOC) — p unu yaensHoun anekrpuyeckon nposogumoctu (Y3Il) — y, oTHocH-
TeNbHOW JU3NIeKTPUYECKOMN NMPOHMLIaeMOCTH (€) U MarHUTHOW BOCNPUUMUYNBOCTHU ().

OCHOBHbIMU MeTOAaMU, OCHOBaHHbIMU Ha auddcdepeHumaumm paspesoB no YIC (unu YII) asnsioT-
cs kapotax conpotuBneHus (KC), 6okoBon kapotax (BK) u nHaykumoHHbin kapotax (UK).

Mpu npoBepgeHun KC u BK ncnonb3yercsa ranbBaHU4YeCKUl cnocob Bo30YyXAEeHUS INEeKTPOMarHuT-
HbIX MOJIeM U U3MEPEeHNA UX NapaMeTpPoB, YTO He NO3BOJISET NPOBOAUTL UCCIIeA0BAaHUA B CKBaXXUHaX, KO-
Topble 3anofiHeHbl HenpoBoAaswen cpegon (HedTb, ras u np.).

B UK peanusyetcs MHAYKTUBHBLIN CNOCO6 BO30OYXAEHUA 3NEKTPOMarHUTHbIX NOfIEN U U3MEpPEHUst UX
napamMeTposB, l103BOJ1HIOIJ.WII7I npoBoAuTb UCCrie4OBaHUA B CKBaXUHaAX, 3anoJyIHeHHbIX, B TOM 4Yucne, n He-
npoBoAsAlWMMHY CpegamMu.

Y3C nopop 3aBMCUT OT UX JIMTONIOrMYECKOro cocTtaBa, hM3M4eCKOro COCTOSIHUSA, BIIaXXHOCTU, coaep-



aHus B HUX MUHepanoB obnagarowmx 3NeKTPOHHOM NPOBOAMMOCTLIO U Np.

B ocapo4HbIX pa3pe3ax HabniogaeTcA 3akOHOMepPHOe YMeHbLueHue YOC nopon ¢ poCTOM UX MIUHU-
CTOCTU U BRAXHOCTM.

Ha audcepeHumaumm paspe3oB No OTHOCUTESNIbLHOW ANINEKTPUYECKON NPOHMLIAeMOCTU OCHOBaH
AnanekTpuyeckun kapotax (OK).

Ha auddepeHumaumm paspe3oB No MarHUTHOM BOCNPUUMYUYMBOCTM OCHOBAH KapoTaX MarHUTHOM
Bocnpuumumusoctu (OK).

OtBeT (2 6anna): OnekTpoMarHNTHbIE METOAbLI Fre0OU3NYECKNX NCCIIEA0BAHNIN CKBAXXMH OCHOBAHbI Ha 3y~
YeHUN NapamMeTpPoB UCKYCCTBEHHbIX 3NTEKTPOMarHUTHbLIX NOMNen.

OCHOBHbBIMW MeTO4aMKN, OCHOBaHHLIMU Ha auddepeHLmaLmm paspesos no YOC (nnu Y3II1) asnstoTca kapo-
Tax conpotueneHus (KC), 6okoson kapoTtax (BK) n nHaykumnoHHbIn kapotax (VK).

Mpu npoeegeHnn KC 1 BK ncnonb3yeTcs ranbBaHNYecknii cnocob Bo3OyKaeHNS 3NeKTPOMarHMTHbLIX Nonen
N U3MepeHnsi X NapameTpoB.

B VK peanusyetca MHAYKTUBHBIN cnocob Bo3ByKOAEHWS reKTpoMarHUTHbIX Nonen n n3mepeHns ux napa-
METPOB, MNO3BONALNN NPOBOAUTL UCCNEAO0BaHNSA B CKBaXMHAaX, 3aMOfTHEHHbIX U HENPOBOAALMMU cpeaamu.

Y3C nopog 3aBncUT OT UX NINTONOMMN, BRaXXHOCTU, COOEPXKaHNS B HUX MUHEpanoB obragatoLmnx aneKTPoH-
HOM NPOBOAMMOCTbLIO U Mp.

MK-5 BbINnonHAeT akcnepumeHTanbHble HabnoaeHns reodmnanyeckmx nonen n naboparopHble NeTpodnsn-
Yyeckune nccrneaoBaHusi MOPoOA U pyd, UCNOMb3ys COBPEMEHHbIE reohuanyeckme npubopbl, yCTAHOBKM U MHOE

1) BakpbiTble 3a0aHNA (TECTOBLIE, CPEAHUIN YPOBEHb CIIOXHOCTH):
3AOAHNE 1. Kakon u3 metonoB reocmanyecknx uccriefoBaHUM CKBaXXMH MOXeT ObITb UCNOMb30BaH AN
onpeaeneHUs NOPUCTOCTU KONMEKTOPOB?

1. AKyCTUYEeCKUI KapoTax.

2. CKBaXXWHHas TEPMOMETPUS.

3. VIHKnnHomeTpus.

4. KaBepHOMeTpPUS.

3) OTKkpbITbIE 3a4aHUA (CUTYaUMOHHbIE 3a4a4n, CPeaHUIN YPOBEHbL CIIOXHOCTH)
3A0AHVE 1. OnpepeneHne NOPUCTOCTU KOJJIEKTOPOB MeTOAOM MJIOTHOCTHOrO ramMma-ramma KapoTaxa
(F'TK-n).

OtBet (5 6annos): OnpeageneHne NOPUCTOCTU KONNEKTOPOB MO AAaHHbLIM MMOTHOCTHOrO raMMa-raMmma
kapoTtaxa (I'TK-n) ocHOBaHO Ha 3aKOHOMEPHOM W3MEHEeHUM MHTEHCUBHOCTU PerncTpupyemoro ramma-
raMmma usny4eHusi oT MOPUCTOCTU OKpyxatrowen 3oHa MK-n cpeabl.

MockonbKy paccesiHne raMMma-KBaHTOB NMPOUCXOAUT Ha 3JIEKTPOHAaxX aTOMOB, TO MHTEHCUBHOCTb pac-
CesiHHOro ramma-ramma M3sny4eHus ly, onpenenseTcs 3NEeKTPOHHOW NJIOTHOCTLIO BewecTBa 8., KoTopas
ANsi OCHOBHbIX NOPOJ006pa3yWmMX MMHEpPaNnoB 0Cafo4YHbIX NOPOA NMNPaKTUYeCKN OQHO3HA4YHO CBfA3aHa C
MX O6BLEMHOWN NMNOTHOCTLIO &,. Takum o6Gpa3om, peructpupyemas npu nposegeHun K-n BenuuuHa |y
c¢hakTHyYeCckmM xapakTepusyet 06 LEMHYIO NIIOTHOCTb NopopA &,

O61LEMHas NAOTHOCTL nopodbl &, ([8] = kr/M®) u ee o6LWwan NOPUCTOCTb K, CBA3aHbl COOTHOLUEHUEM:
On = (1 — Kn) Ock + Kn Oqn, TAE Ocx — OOBEMHAA NNOTHOCTL CKeneTa nopoabl, 84, — 00 bEMHasA NNOTHOCTb
c¢nronaa, 3anonHAKLWEro NopoBoe NPOCTPaHCTBO.

B npombicnoBon reocdmsnke npaktukyetrca npoBegeHue TK-n B HeobcaxeHHbIX HedTerasoBbiX
CKBa)XMHaX C NOMOLLbIO NPUKUMHbIX ABYX30HAOBbIX CKBaXUHHbIX NPUOOPOB.

Ona BbicTaBneHuss macwraba 3anuMcu nokasaHuM AByx3oHpJoBoM annapatypbl 'TK-n Henocpep-
CTBEHHO B eAMHULAX NMIOTHOCTU, OHa KanubpyeTcs Ha NOBEPXHOCTU C MOMOLLbLIO 3TANOHHbLIX cpen C U3-
BE€CTHbIMU 3HAYEHUSIMU MOPUCTOCTM.

Ona macwrabupoBaHus 3anucu NokasaHWM AByX3oHAoBon annapaTypbl TK-n HenocpeacTBeHHO B
eAvHMLax NIOTHOCTU, OHa KanubpyeTcss Ha MOBEPXHOCTU C MOMOLLLIO 3ITANIOHHbIX cpen C U3BECTHbIMU
3HAaYeHNSAMMU NITOTHOCTM.

Oteert (2 6anna): OnpegeneHne NOPUCTOCTU KOMMEKTOPOB MO AaHHBIM NMIIOTHOCTHOrO raMma-ramMmma KapoTa-
*a (ITK-n) ocHoBaHO Ha 3aKOHOMEPHOM WM3MEHEHUN UHTEHCUBHOCTU PErMCTPUPYEMOro ramma-ramMma nsnyyeHus
OT NOPUCTOCTM oKpyxatoLen 3oHa IMK-n cpeabl.

B nnoTtHocTHOM Mogudwukaumm ramma-ramma kapotaxa (ITK-n) nopogbl obnydatoTcs ramma-kBaHTamu
CpedHUX SHeprun, a permcTpmpyeTcs MHTEHCUBHOCTb MOTOKA PacCesiHHOro NopoAamMu raMMa-u3nyyeHns sHepruen
bonee 150 kaB.

VIHTEHCMBHOCTb paccestHHOro raMma-ramma usnyveHus lyy xapakrepusyeT 06beMHY0 NNOTHOCTb Nopos On.

O6bemMHast NNoTHOCTL NopoAdsbl &n ([0] = kr/M%) 1 ee obLLaA NOPUCTOCTL Kn CBA3AHbI COOTHOLLEHUEM: &n = (1 —
Kn) Ock + Kn O¢n, rae Ok — OObEMHAs MAOTHOCTb CKeneTa nopoAbl, O¢n — OObEMHAs MIOTHOCTb (onomaa, 3anosHs-
tOLLLEro MOPOBOE MPOCTPAHCTBO.



