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1. Hesm n 3a1a4M 0CBOCHUSI AU CHMIIIMHBI

[ensiMu OCBOCHMS NHUCLUMIUIMHBI «JIEKTPOMATHUTHBIE 30HAMPOBAHMS IIPU PELICHUU
IyOMHHBIX ~— 3a7jau»  SBJSIIOTCS  TMOJY4YeHHE 3HaHMW 00 OCOOCHHOCTAX  IMPUMEHEHHS
JIEKTPOMArHUTHBIX ~ 30HAMPOBAHUM MpPH PEIICHUMM pPA3JIMYHbIX TIYyOMHHBIX 3a7ady MU
npruoOpeTeHne HaBBIKOB HCIIOJIb30BAaHMS M PA3BUTHS METOJOB M NPOrPAaMMHOTO oOecreueHus
Ui 00pabOTKU M MHTEPIIPETALMM IEKTPOMArHUTHBIX JAHHBIX.

1. Goals and objectives of study

The goals of study of the discipline «Electromagnetic soundings in deep interior studies»
are gaining knowledge about application of electromagnetic soundings in deep interior studies
and acquirement of practical skills in usage and development of methods and software for
electromagnetic data processing and interpretation.

2. Mecto aucunminHebl B ctpykrype OOII

JucuuiuinHa «OJEeKTPOMAarHUTHBIE 30HAMPOBAHUS IPHU PEIIEHUM TIIyOMHHBIX 3a/1a4»
YUTACTCA B paMKaX MAarucTepckod mporpaMmbl «ManoriayOuHHAs M TIyOMHHAs TeOo(PH3UKa»
npopwiss «l'eopusukay. JucnumniauHa 6a3upyercss Ha 3HAHMSX, MOJYYCHHBIX NPU HU3YUYEHUHU
JUCIUIUIMH 13 0a3oBoi u BapmarmBHOW yacteid OOIl OakamaBpuara: Onoka oOmIEHAYYHOU
IIOATOTOBKH (MaTemaTu4eckue JUCLIUIUINHEI «MareMaTH4ecKuii aHaJIN3Y,
«Iuddepennmanbapie ypaBHeHUs», «Teopusi BEpOATHOCTH M MaTeMaTW4eCKas CTATUCTHKA,
«BbruncnurenbHas wmaremaTtnkay, «VHpopmartuka») u  Og0oka NPOQMIBHOW MOJArOTOBKU
(reopmsnyeckre mucHUIIMHBL  «Teopust Treopu3mveckux monei», «PagrmosiekTpoHuKay,
«Onexkrpopas3enka», «HekoppekTtHele 3amaun reopusukn», «VHTepnperauus JaHHBIX
AIEKTPOPA3BEAKIY ).

2. Discipline as a part of the curriculum

The discipline «Electromagnetic soundings in deep interior studies» is studied in the
framework of master’s program «Near-Surface and Deep Exploration Geophysics». The
discipline is based on knowledge, obtained while studying the disciplines from fundamental and
optional parts of the bachelors BEP: from the block of general science training (mathematical
disciplines «Mathematical analysis», «Differential equations», «Probability theory and
mathematical statistics», «Numerical methods», «Computer science») and from the block of
profile training (geophysical disciplines «Geophysical field theory», «Radio electronicsy,
«Electrical prospecting», «lll-posed problems in geophysics», «Interpretation of electrical
prospecting data»).

3. TpeGoBaHusi K pe3yJIbTATAM OCBOCHUS TUCHHUIIAHBI

B nporuiecce u3yueHuss AUCUUIUIMHBL « DNEKTPOMAarHUTHBIE 30HAMPOBAHUS NPU PELICHUN
[NIyOMHHBIX W MaJONIyOMHHBIX  3a7au»  (GOPMHUPYIOTCS  DJIEMEHTHl  CJEIYIOLIUX
po(hecCHOHANBHBIX KOMIIETEHIINMN:

- CHOCOOHOCTh TJIYOOKO OCMBICIMBAaTH M (POPMHUPOBATH UArHOCTUYECKHE PpEIIEHUS
npoOsieM TeoJOrMd IyTeM UHTerpauuu (QyHIaMEHTaJbHBIX pa3/eioB TreopU3UKu U
CHCIHUATM3UPOBAHHBIX reosiornueckux 3Hanuii (M-ITK-1);

- CIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh KOHKPETHBIE 33/1a4d HAayYHBIX HCCIEIOBAaHUM B
oOnact reou3MKM M pemarb UX C MOMOIIbI0 COBPEMEHHOW ammaparypbl, o0opyroBaHUS,
MH(OPMALIMOHHBIX ~ TEXHOJIOTUH, C HCIHOJIb30BAaHUEM HOBEMILEro OTEYECTBEHHOTO U
3apyoexxHoro omnbita (M-ITK-2);

- CIIOCOOHOCTH HMCIOJIB30BaTh YIIIyOJIEHHBIE CIIENUANIU3UPOBAaHHBIE MPO(ecCHOHATbHBIE
TEOpPETUYECKHE M MPaKTUYECKHe 3HAHUS Ul NpOoBeleHHs reou3nyeckux uccieaoBanuii (M-
[1K-4);

- CIIOCOOHOCTh K MNPO(PECCHOHATBHOM HKCIUTyaTalliM COBPEMEHHOI'0 Te0(U3NYECKOro
MOJICBOTO M J1TabopaTOpHOTo 00opyaoBanus u mpudopos (M-TTK-5);

- CHIOCOOHOCTH CBOOOJHO UM TBOPYECKHM TIOJIH30BATHCS COBPEMEHHBIMH METOJaMHU
00pabOTKM W HUHTEPIpPEeTallud KOMILIEKCHOM reoQu3nyeckoil HHpOpMalUU A peleHus



HAYYHBIX U MPAKTUUYECKUX 33]a4, B TOM YHCIIE HAXOJSAIINXCS 3a Mpe/ie]aMi HEMOCPEICTBEHHOM
chepsr aesreaproctr (M-ITK-6);

- TOTOBHOCTh K WCIOJBh30BAHUIO MPAKTHUYECKUX HABBIKOB OPTraHU3AlMU W YIIPABJICHUS
HAYYHO-HMCCIIEIOBATEIIbCKUMUA U HAYYHO-TIPOU3BOJICTBEHHBIMU pa0OTaMU MPHU PEIICHUH 3a]ad
reo¢pusuku (M-T1K-7);

- TOTOBHOCTh K NPOCKTUPOBAHHUIO KOMIUIEKCHBIX HAYYHO-HCCIICIOBATEIBCKIX U HAYYHO-
NPOM3BOJICTBEHHBIX pabOT MpH perieHun reopusndeckux 3anad (M-I1K-10).

B pesynaprare OCBOCHHS AHMCHUILUIMHBI «DJIEKTPOMArHUTHBIE 30HIMPOBAHUS TIPU
pelIeHUH TITyOUHHBIX U MaJIOTITyOUHHBIX 33]1a9» 00yYatOUIHIACs JOIKEH:

3HaTh OCOOEHHOCTH MPUMEHEHHUS M BO3MOXXHOCTH 3JICKTPOMATHUTHBIX 30HIMPOBAHHIMA
OPpU  PETHOHAIBHBIX, HE(PTEra3oBbIX, TIEOTEPMAIBHBIX W  HHKXCHEPHO-TCOJOTHUYECKUX
WCCJICIOBAHHUSIX;

yMETh  TpPOBOIUTH  H3MEPEHHUs, O0pabOTKy, aHajiu3 ©  HUHTEPIPETAIHUIO
AJIEKTPOMATrHUTHBIX JTaHHBIX;

BJIJICTh HABBIKAMH NPUMEHEHHUS M Pa3BUTHS METOJIOB M MPOTPAMMHOI0 OOECIICUCHUs
JUisi 00pabOTKM M aHalM3a JTaHHBIX, PEIICHUS MPSMBIX U OOPATHBIX 3aJay JIEKTPOMArHUTHBIX
30HJUPOBAHUM.

3. Discipline requirements

The result of studying the discipline «Electromagnetic soundings in deep interior studies»
is the formation of the following professional competences:

- the ability to deeply comprehend and generate diagnostic solutions to geological
problems by integrating the fundamentals of geophysics and specific geological knowledge (M-
PC-1);

- the ability to independently set specific objectives in the field of scientific research in
geophysics, and solve them using modern facilities, equipment, information technologies, most
recent experience of domestic and foreign researchers (M-PC-2);

- the ability to use advanced specialized professional theoretical and practical knowledge to
carry out geophysical research (M-PC-4);

- the ability to professionally use modern geophysical field and laboratory equipment and
devices (M-PC-5);

- the ability to freely and creatively use modern methods of processing and interpretation
of complex geophysical data in order to solve scientific and practical problems, including those
out of the professional scope (M-PC-6);

- willingness to use practical skills of organization and management of research and
research-based work aiming at solving the problems of geophysics (M-PC-7);

- readiness to design complex research and scientific-production projects for solving
geophysical problems (M-PC-10).

As a result of studying the discipline « Electromagnetic soundings in deep interior
studies» the student must:

know the application specifics and possibilities of electromagnetic soundings in regional,
hydrocarbon, geothermal and engineering-geological exploration;

be able to acquire, process, analyze and interpret electromagnetic data;

master the application and development of methods and software for data processing and
analysis, for the solution of forward and inverse problems of electromagnetic soundings.



4. CTpyKTYypa M coepKaHue TUCHUIINHBI
OO6mast TpyA0EeMKOCTh IUCHUIUIMHBI « DJIEKTPOMAarHUTHBIE 30HANPOBAHUS NP PEIICHUN
[IIyOMHHBIX ¥ MAJIOTITYOMHHBIX 337a4y» cocTaBisieT 4 3auéTHple equHHULbl uian 144 daca, B TOM
YUCJIe ayaUuTOPHON Harpy3ku 56 4dacoB (JIeKIuu 28 4acoB, MPAKTUUYECKHUE 3aHATHS 8 4YacoB H
cemuHapbl 20 4aCOB) U CAaMOCTOSITENILHOM pabOThI CTyIeHTOB 88 "acos.

4.1. CrpyKTypa IMCHHILIHHBI
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TEJUTYPHUYECKUX JTAHHBIX THY. 3aJaHAN
OcepBaTopcKue
3 Obcepsarop 9| 56 | 4|4 12
HaOmroxeHns OM nods
HNuBepcUs CHUHTETUYECKAX
4 p 9 7 2 | 2 8
OM naHHBIX
Pernonansusie OM
5 9 8-9 4 4 12 Jloxma
HUCCIIEOBAHUS
Hedreraszossie M
6 b 9 | 1011 | 4 4 12 Joxman
HUCCIIENOBAHUS
I"'eorepmanbabie DM
7 p 9 |12-13| 4 | 4 12 Tloknan
HUCCIIENOBAHUS
OM wuccieaoBaHus B
8 “ 9 | 14 | 2| 2 8
WHXEHEepHOU reodusmuke
ITpomexxyTouHas aTTecTanus 9 DK3aMeH
Bcero: 4 3E wnu 144 gaca 28 |20 |8 88

4.2. ConepxaHue U CUUNIHHBI

(1). OcHOBBI H3MEpPEHHUS YJIEKTPUYECKHUX CHTHAJIOB
Ouiptp ®HY. Cxema. Pacuet yacToTsl cpesa.
OunbTp @PBY. Cxema. Pacyer yacToTsl cpesa.
OmnepannoHHbIi yeunuTenb. CxeMbl BKIOUEeHUs (TuddepeHaabHbIi BX01, TOBTOPUTED).
CoriacoBaHHe KackaJi0B CHCTEM U3MEPEHUS 110 BXOJHOMY/BBIXOJHOMY CONPOTHBIICHUIO.

I'pagynpoBounas kpuBasi, AUX n3MepUTEIBHOTO KaHaA.

agbrwbnE

(2). O6padoTKa MATHUTOTEIYPHIECKHX TAHHBIX

1.

2.
3.
4

CriocoObl MosTy4eHUs CEKTPaIbHBIX XapaKTePUCTUK U3MEPEHHBIX CUTHAJIOB.

ITocTpoeHne nMIIETaHCHBIX OLICHOK. MIMIe1anc kak 4aCTOTHAs XapaKTepUCTUKaA paspesa.
OTtbOpakoBKa U ocpeIHEHHE KPUBBIX KOMIIOHEHT T€H30pa UMIIe/IaHCa.
OnHOTOYEYHAs U CHHXPOHHAs 00paboTKa TaHHBIX.




(3). O6cepBaTopckue HadowAeHUsT DM MOJISt

1.

2.
3.
4

Armnmapatypa s u3MepeHus mapaMmeTpoB OM mosist B 00cepBaTOPUH.
YcTpolicTBO M 0COOEHHOCTH (DYHKITMOHHUPOBAHUS T€OMAarHUTHOM 00cepBaTOpuH.
CeTy TEOMarHUTHBIX 00CEPBATOPUIl U MUPOBBIE IIEHTPHI TAHHBIX.

O6nactu UCTIONB30BaHUS 00CEPBATOPCKUX JAaHHBIX.

(4). UuBepcusi cunTeTHYecKnXx DM JaHHBIX

1.

2.
3.
4

Meroap! ananu3a u uaBepcun MT ganHbIX. Be160op cTparerun narepnperanud MT naHHBIX.
Hcnonbs30BaHre CHHTETUYECKUX JAHHBIX JUISl pa3BUTHS METOAUKHA UHTEPIPETALIMH.
JIByxmepHas uaBepcust MT 1aHHBIX U HaIU4YUKU TPEXMEPHBIX CTPYKTYP.

Tpéxmepnas unBepcust MT HaHHBIX, TOMyYEHHBIX HA OAMHOYHOM Ipoduie.

(5). Peruonanbubie DM HccIe10BAHUS

1.
2.

3.
4.
S.

Meroas! ucciaen0BaHus MAHTUHHOM 3JIEKTPOIIPOBOIHOCTH.

Pe3ynbrarhl 17100aIBHBIX U PETHOHATBHBIX HCCIIEOBAaHUN MaHTUHHOMN
3IEKTPONPOBOAHOCTH.

CnyTHHKOBBIE HAOIIOIEHUS] T€OMArHUTHOTO TOJIA.

[Ipupo1a KOPOBBIX aHOMAJIMN AJIEKTPOIPOBOJHOCTH.

Pe3ynbrarsl n3ydeHus: KOPOBBIX aHOMANIMU 31eKTporpoBoaHOcTU CeBepHoil EBpa3zumn.

(6). Hedrerazosnie IM ucciieoBaHust

1
2.
3.
4
5

3amaun, pemaembie DM MeToIaMH TP HEPTETA30BBIX UCCIIETOBAHUSIX.

MT wuccnenoBanus Mo ONOPHBIM U PETHOHATIBHBIM MPOGUIISIM.

MT uccnenoBanus Ha TaiimbIpe.

MT uccnenoBanus B [Ipukacnuiickoi BajuHe.

[IpuMeneHnne MeToa BRI3BAHHOW TTOJISIPU3AIINAHN TSI KAPTUPOBAHUSI YTIIEBOIOPOIOB.

(7). FeoTrepmanbabie DM HcciieI0BaHUSA

1
2.
3.
4
5

®uznueckrue OCHOBBI NpUMEHEHUs1 DM3 1151 U3ydeHHs T€0TEPMAIIbHBIX PECYPCOB.
['eosnexTpuyeckass MOJEIb TUIIMYHOM r€0TEPMAIIBHOM 30HBI K METOJAMKA HHTEPIPETALIH.
OM wuccrnenoBanus reorepManbHoi 30061 XeHrun (Mcnanaus).

MT wuccnenoBanus reorepmaiibHoM 30061 TpaBane (Mtamus).

Bosmoxnoctn OM3 npu u3yueHUH reoTepMaibHBIX PECYPCOB MIATPOPMEHHBIX 00IacTel.

(8). OM uccienoBanus B HHKEHEPHOH reou3uke

1.

2.
3.
4

Amnmnaparypa u meroguka Aynno-MT3 u Paguo-MT3.

Bo3moskHoct OM3 npu pemeHun pa3inyHbIX MAJIOTTyOMHHBIX 3a/1a4.

[Ipumenenne OM3 npu uzbickanusx noxa crpoutenbetso XK/ B Kysnke (Mcnanus).
[Tpumenenne Ayano-MT3 npu nporaose noazemMusix Boa B Mermuu (I'penns).



4. The structure and content of the discipline

Overall study of the discipline «Electromagnetic soundings in deep interior studies»
content is 4 credits or 144 hours, including 56 hours of classes (lectures 28 hours plus practical
work 8 hours plus seminars 20 hours) and 88 hours of independent work of students.

4.1 Discipline structure

Kinds of study activities,

including independent work of
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p | Basicsofelectricsignal ) g | 4, | 4 4 12 | Practical task
measurements
o | Magnetotelluricdata | g | 5, | 4 4 12 | Practical task
processing
Observatory measurements
3 of EM field | 56 | 4] 4 12
4 Inversion of synthetic EM 9 7 5 5 8
data
5 Regional EM o | 89 |4 |4 12 | Report
studies
6 Hydrocarbon EM 9 1041 | 4 | 4 12 | Report
exploration
7 Geothermal EM 90 | 1213 | 4 | 4 12 | Report
exploration
Near surface
8 EM studies 9 14 2 2 8
Intermediate assessment 10 Examination
In total: 4 credits or 144 hours 28 |20 |8 88

4.2. Discipline contents

(1). Basic of electric signal measurements
Low-pass filter. Scheme. Determination of cutoff frequency.

High-pass filter. Scheme. Determination of cutoff frequency.

Operational amplifier. Switching on schemes (differential input, repeater).
Measurement system cascades matching in input/output resistance.

asrONE

(2). Magnetotelluric data processing

1

2.
3.
4

Calibration curve, amplitude-frequency characteristic of a measuring channel.

Methods for calculation of measuring channel spectral characteristics.
Impedance estimation. Impedance as a frequency response of a medium.
Editing and averaging of impedance tensor component curves.

Single site and remote reference data processing.

(3). Observatory measurement of EM field




o>

(4).

=

Hon

(5).

1
2.
3.
4
5

(6).

1
2.
3.
4
5

Equipment for electromagnetic field parameters measurements in an observatory.
Structure and operation of a geomagnetic observatory.

Geomagnetic observatory networks and world data centers.

Fields of application of observatory data.

Inversion of synthetic EM data

Methods for MT data analysis and inversion. Selection of MT data interpretation strategy.
Application of synthetic data for the development of interpretation methodology.

2D MT data inversion in presence of 3D structures.

3D inversion of MT data, obtained at a single profile.

Regional MT studies

Methods for mantle conductivity studies.

Results of global and regional mantle conductivity studies.

Satellite observations of geomagnetic field.

Nature of crustal conductivity anomalies.

Results of studies of crustal conductivity anomalies in Northern Eurasia.

Hydrocarbon EM exploration

Problems solved by EM methods in hydrocarbon studies.

MT soundings along regional profiles.

MT soundings in Taymyr peninsula.

MT soundings in Precaspian depression.

Application of induced polarization method for hydrocarbon mapping.

(7). Geothermal EM exploration

1
2.
3.
4
5
(8).

1

2.
3.
4.

Physical basics of EM methods application for geothermal resources exploration.
Resistivity model of a typical geothermal zone and interpretation methodology.
MT studies of Hengill geothermal zone (Iceland).

MT studies of Travale geothermal zone (ltaly).

Possibilities of EM methods in studies of geothermal resources of platform regions.

Near-surface EM studies

Equipment and technologies of Audio- and Radio-magnetotellurics.

Possibilities of electromagnetic soundings in near surface problems solution.

EM soundings for engineering study prior to construction of railroad near Cuenca (Spain).
Audio-MT soundings for groundwater prognosis in Isthmia (Greece).



5. PexoMeHyemMble TEXHOJIOTUH

[Ipn peanuzauuu MporpaMMbl TUCHUIUIMHBI «DIEKTPOMAarHUTHBIE 30HIMPOBAHUS MPH
peumieHH TIyOMHHBIX 33Jau» MCIHOJB3YIOTCS pa3InyHble 00pa3oBaTeIbHBIE TEXHOJOTHH.
Aynutopnble 3aHATHS (56 4acoB) BKIIIOYAIOT JIGKIUH, B TOM YHCIE HHTEPAKTUBHBIE U C
JIEMOHCTpAIIMEl CclaiifioB, a TakKe MNpPaKTUYECKHE 3aHATUS U ceMHuHapbl. CaMmocTosiTenbHas
pabota cryneHToB (88 YacoB) BKJIIOYAeT MOBTOPEHHE MaTEPHUAJOB JIEKUUH, MOATOTOBKY K
CEMHUHapaM, BBINIOJIHEHUE MPAKTUUECKUX 3a/IaHH, a TAK)KE MOATOTOBKY K 9K3aMEHY.

5. Recommended methodology

Different educational technologies are used during the implementation of «Electromagnetic
soundings in deep interior studies» discipline program. Class works (56 hours) include lectures,
some of which are interactive or with slides demonstration, as well as practical tasks and
seminars. Independent work of students (88 hours) includes revision of lecture materials,
preparation to seminars, practical tasks solutions and preparation to the examination.

6. OueHouyHBIEe CpeACcTBA /Jisi TeKYLIEro KOHTPOJSI YCNEeBAE€MOCTH, TMPOMEKYTOYHOI
aTTeCTAIIMHU N0 UTOTAaM OCBOEHUS THCIUTLTHHBI

Brinonnusnine IMMPAKTUYCCKUC 3aJaHusd CTYACHTBI AOITYCKAIOTCA K 3K3aMCHY. Crucok
BOIPOCOB K JK3aMEHY COBIAJaeT C NPUBEACHHBIM BBIIIC CIHHCKOM TEM, IMPEJICTABICHHBIX B
paznene 4.2.

6. Marking for current performance control and interim assessment during and at the end
of the course

Students who solved all practical tasks are allowed to pass the examination. The list of
questions for the examination coincides with the list of topics, presented above in section 4.2.

7. Y4yeOHO-MeTOAUYeCKOe M MH(OPMaLMOHHOe o0ecnevyeHne TUCHUIIIUHBI
7. Methodological and informational support

a) OCHOBHasI JIUTepaTypa:

a) primary list of books:
1. bepmuueBckuii M.H., [mutpues B.M. Maruutoremtypuyeckoe 30HAMPOBAHUE
TOPU3OHTAIILHO-0THOPOJIHBIX cpea. MockBa, Henpa, 1992, 250 c.
2. bepmuueBckuit M.H., [Imutpues B.M., Hosuxo JI.b., Ilactyman B.B. Anamu3 wu
MHTEpIIpEeTalMs MArHUTOTEITypUYecKuX JaHHbIX. MockBa, [nanor-MI'Y, 1997, 161 c.

0) 10MOJIHUTEIbHAS JINTEpaTypa:

b) secondary list of books:
1. Bbo6posuukoB JI.3., KampipoB WN.H., IlonoB B.A. Dnexrpopa3BemouHas ammaparypa H
obopynosanue. M.: Heapa, 1985. 336 c.
2. CeménoB B.FO. O6paboTka NaHHBIX MarHUTOTeJUTypudeckoro 3onaupoBanusi. M.: Henpa,
1985. 133 c.
3. HeuaeB C.A. PykoBoJICTBO [IJIsl CTallMOHAPHBIX T€OMarHUTHLIX HabmoaeHuit. Upkyrck: UC3D
CO PAH, 2003. 92 c.
4. bepauueBckuit M.H., Imutpues B.M. Moaenu u metonsl MarHuToTetypuku. M: Hayunbrii
mup, 2009, 680 c.
5. XKnanoB M.C. I'eousnueckast 3meKTpoMarHuTHas Teopus U MeToasl. M: Hayunbiii mup,
2012. 680 c.
6. Chave A.D., Jones A.G. (Editors). The magnetotelluric method: Theory and practice.
Cambridge University Press, 2012. 552 p.
7. Bahr K., Simpson F. Practical magnetotellurics. Cambridge University Press, 2005. 270 p.

B) [IporpammHoe oGecneueHue:

c) software and Internet resources:
1. MT-Corrector — mporpamMma peJaKTHPOBAHUS U CTIIaXKUBaHUs KpuBbix MT3.



8. MaTepnainbHO-TeXHHYeCKOe o0ecrevyeHne M CIHIIIMHbI

Jis  MarepuanbHO-TEXHUYECKOIO O00€CHedeHusl IUCHUILIMHBI «DJIEKTPOMarHUTHBIE
30HAUPOBAHUSA TIPU PCIICHHUU FJIyGHHHI:IX 3ala4» HUCHOJIB3YIOTCA JICKIITMOHHBIC ayJUTOPHU U
6ubnuoreka reosiorndeckoro Qaxyiabrera MI'Y, a Takke KOMIBIOTEPHBIH KJIAcC OTAEICHUS
reopu3uKy.

8. Necessary facilities and equipment

For the material and technical support of the discipline «Electromagnetic soundings in
deep interior studies » lecture rooms and the library of the Faculty of geology of MSU are used,
as well as the computer class of the Geophysical department.

9. Kparkoe conepxxanue IMCUMILIUHBI (AHHOTALMS)

PaccmaTpuBaroTCsi OCHOBBI ~ M3MEPEHHS  JJCKTPUUECKHUX  CHTHAJIOB, 00paboTka
MarHUTOTEILTYPUYECKHUX JTAHHBIX, METOJIMKA 00CEPBATOPCKUX HAOIIOJACHUN dJICKTPOMArHUTHOTO
nosist. OOCYKIar0TCsi BONPOCHI HHBEPCHUU CHHTETHYECKUX DM HaHHBIX U MpUMEHEeHHs DM3 npu
pPETHOHANIBHBIX, HETETa30BbIX, TEOTEPMATbHBIX M HHKEHEPHO-TEOJIOTUYECKUX HCCIICTOBAHUSX.

9. Discipline content (annotation)

We consider the basics of electric signals measurements, magnetotelluric data processing,
observatory measurements of electromagnetic field. Problems of synthetic EM data inversion
and application of EM soundings fir regional, hydrocarbon, geothermal and near-surface studies
are discussed.

10. YueOHO-MeTOAMYECKHE PEKOMEHIAIUN /IJisi o0ecnedyeHusl CaMOCTOSITEIbHOM PadoThI
CTYACHTOB
Tembl 1)1l CAMOCTOSITE/ILHOI PA0OTHI CTYIEHTOB
- Maraurorennypudeckie pyHKIUNA OTKIIUKA,;
- ['maBHbBIC 3HAYEHHUS U TJIABHBIE HAITPABJICHHS TEH30pa UMIIEJAHCA;
- Pazienenue nokanbHBIX U PETHOHATBHBIX MATHUTOTEIUTYpUUYECKUX 3P PEKTOB;
- MaruuroBapuanmoHHbIe (PYHKIIUN OTKIIHKA;
- JIBe KItTacCu4eCKUe MOJIENIM TEOPUU UCKAKEHU
- Mozenu reosnekTpudecKux CTPYKTYp B OCaJOYHOM YEXJIE;
- Monenu riayOMHHBIX T€03TEKTPHUECKUX CTPYKTYD;
- Monenu riryOMHHBIX pa3ioMOB,;
- [TocTanoBka 0OpaTHOI 3a1a4H;
- HTepripeTaninoHHas MOJIEIb;
- CTparerus HUHBEPCHH.

10. Educational and methodological recommendations for self-study
Topics for independent work of students:

- Magnetotelluric response functions;

- Principle values and directions of impedance tensor;

- Separation of local and regional magnetotelluric effects;

- Magnetovariational response functions;

- Two classic models of the distortion theory;

- Models of resistivity structures in the sedimentary cover;

- Models of deep resistivity structures;

- Models of deep faults;

- Statement of the inverse problem;

- Interpretational model;

- Inversion strategy.
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