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1. ]_le.]'ll/l M 3a1a41 OCBOCHHUA JUCIHUIIJINHBI

Ueﬂblo OCBOCHU NUCHUIIIINHBI «CelicMOreoaorusy SIBIIeTCS OBJIAJICHUEC 0a30BLIMU
HaBBIKAMH T'€OJIOTHUECKOH HUHTCpHpETAllU OaHHBIX MOPCKHX CeICMHYECKNX U AKYCTUYCCKHX
I/ICCJIGI[OBaHI/If/'I Ha OCHOBC ITOHUMAaHUA (1)I/I3I/III€CKI/IX IMPUHIIUIIOB CEeMCMHUYECKOTO METoaa, €1o
BO3MOKHOCTEHN ¥ OTPAaHUYCHUM IIPU PEILIEHUH I'e0JIOTMYECKUX 3a1ad.

3a0dauu ocBOCHUs Kypca:

- ano6peTeHHe 3HAHHUH O (1)I/I3I/I‘ICCKI/IX OCHOBaX MOPCKHUX CECMHYECKHX U AKYCTHUUCCKUX
HUCCIEeN0BaHUN

- 3HAKOMCTBO C COBPCMCHHBIMU MCTOJaMH U TCXHOJIOTUAMU MOPCKUX Cef/'ICMoaKyCTI/I‘IGCKI/IX
HCCIIEI0BAHUM

- OBJIAJICHHUC MCTOHHKOﬁ U IIpaBHJIaMHn reoJIOTHYeCKOM HHTCPIIpCTAaINH CEHCMHUYECKHX U
AKYCTUYCCKUX NAHHBIX

- 3HAKOMCTBO C UJIE0JIOTHEN COBPEMEHHOI0 HHTEPIIPETALMOHHOTO IIPOTPAMMHOTO
oOecrieueHHs Ha IPUMEPE KOMITBIOTEPHOH mporpammbl «Kingdom corey

- IIOJIYYCHHC I/IH(I)OpMaI_II/II/I O IPAKTHUYICCKOM ITPHUMCHCHUU KOMILJIEKCHOH HHTCPIIpCTAalH
CeﬁCMoaKYCTI/I‘leCKI/IX JaHHBIX B MHXKCHCPHO-T'COJIOTHYICCKUX U3bICKAHUAX 110 06YCTpOﬁCTBy
MOPCKHX HE(PTETra30BbIX MECTOPOKICHHIMA

- IOJTyY€HNE HABBIKOB UHTEPIIPETAIIMU CEHCMUUYECKHUX DPa3pe30B, HU(POBBIX MOCIIEH
penbeda THA U COHAPHBIX U300paXKeHUH.

1. Goals and objectives of study

Goal of study is the mastery of the basic skills of geological interpretation of the data of
marine seismic and acoustic studies on the basis of understanding of the physical principles of the
seismic method, its opportunities and limitations with the solution of geological problems.

Obijectives of the course:

- acquisition of knowledge about the physical foundations of marine seismic and acoustic
research

- introduction of modern methods and technologies of marine seismic and acoustic studies

- mastery of the methods and rules of geological interpretation of seismic and acoustic data

- acquaintance with the ideology of modern interpretive software on the example of the
computer program «the Kingdom core»

- receive information on the practical application of integrated interpretation of seismic data
in engineering-geological researches in the offshore oil and gas fields

- obtaining skills of interpretation of seismic sections, digital models of the relief of the

seabed and sonar images.



2. Mecto nucuumiinnel B ctpykrype OOII

JuctmumHa «CelcMOreosiorus» OTHOCUTCS K BAPUATHBHOM YacTH MPo(ecCHOHAITBHOTO
nukia OOIT 6akanaBpckoit mporpaMmbl «JIuTonorus u Mmopckas reojorus». Ee ocBoeHne
OasupyeTcs Ha Kypcax OJIOKOB OOIICHay9IHOH 1 001menpodeccCnoHaIbHOM MOATOTOBKH 0a30BOi
gactu OOIT «®usuka» u «O0ImIas reoJorus», a TaKxke Ha MmaTepuanax moaynei B.I'. u B.B.
BAPUATUBHOU YaCTH.

JucuuiuinHa o0ecrieunBaeT BO3MOYKHOCTh OCBOCHUS B IalbHEHIIIEM, B paMKax
MarucTepcKoi mporpamMmmsbl, quciuininH «CelicMoctparturpadusi» U «CekBeHTHas cTpaTurpadusy,
a TaKk)Ke MOATOTABIMBACT CTYICHTOB K JACATEIbHOMY YYaCTHIO B KOMILJIEKCHBIX HAYYHBIX MOPCKHX
IKCTIETUTIHSIX.

2. Discipline as a part of the curriculum

Discipline «Seismic Geology» refers to the variation part of a professional cycle bachelor
program «lithology and marine Geology». Its development is based on the courses of the units of
the General scientific and General professional training base part of the «Physics» and «General
Geology», as well as on the materials of the modules variant part.

The discipline provides the opportunity to acquire in the future, in the framework of master's
programs, disciplines «Seismic Stratigraphy» and « Sequence Stratigraphy», and also prepares

students for active participation in complex scientific marine expeditions.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHUS] TUCHUILIUHBI
[Iporecc u3yuenust yaeOHOM TUCHUTITUHBI «CeiicMOTe0I0Trs» HalpaBJIeH Ha

dbopMHUpOBaHHE PTIEMEHTOB CIIEIYIOIIUX KOMITETESHITHH:
a) Yuusepcanvuvie komnemenyuu:

— CIIOCOOHOCTb K COTPYAHMUYECTBY U MAPTHEPCTBY, BIIAJICHUE PA3BUTON CUCTEMOM
$u0coPCKO-MUPOBO33PEHUECKUX, COLTUOKYIBTYPHBIX U HPABCTBEHHBIX 1LIEHHOCTE; CIIOCOOHOCTH
OCO3HAaBaTh CBOIO POJIb U MIPEIHa3HAUEHUE B pa3HOOOpa3HbIX MPO(eCCHOHATbHBIX U JKU3HEHHBIX
CUTYallUsIX; YMEHHUE UCIOJIb30BaTh HOPMATHUBHBIE IPABOBBIE JOKYMEHTHI B CBOEH JEATEIBHOCTH
(OK-1);

— CIIOCOOHOCTh K MOUCKY, KPUTUYECKOMY aHaJIu3y, 00OOIIEHUIO U CUCTEMAaTH3AUU
Hay4yHOU MH(}OpMaLNY, K TOCTAaHOBKE IeJIel NCCIIeIOBaHUS U BBIOOPY ONTUMAIBHBIX MyTeH U
meTo0B ux aoctwkeHus (OHK-2);

— BJIJICHUE HABbIKAMH HCIOJIb30BAHUS IPOTPAMMHBIX CPE/ICTB U pabOThl B KOMIIBIOTEPHBIX
CeTsIX, UCIIOJIb30BaHUs pecypcoB MHTepHeT; BiaileHue OCHOBHBIMU METOJJaMH, CITIOCO0aMH U
Cpe/ICTBaMU TOJIyYCHUs1, XpaHeHus, nepepabotku uudopmaruu (MK-3);

0) npogeccuonanvhvie KOMnemeHyuu:



— CIIOCOOHOCTH CaMOCTOSITENIEHO OCYILECTBIIATH COOp T€0JIOTNYecKoil HH(pOpMaIIHH,
UCIIOJIb30BaTh B HAYYHO-UCCIIEA0BATEIBCKON AEATEIHHOCTH HABBIKM MOJIEBBIX U JIA0OPATOPHBIX
uccnenosanumii (ITK-1);

-— CIIOCOOHOCTh CaMOCTOSATENIBHO CTaBUTh KOHKPETHBIE 337]aull HAyYHBIX UCCIIEOBAaHUN U
pemarTh ux ¢ IOMOIIBIO COBPEMEHHOH anmaparypbl, 000py10BaHus, HHOOPMAIIHOHHBIX
TEXHOJIOTUH, C HCIIOJIb30BAaHUEM HOBEHILIEr0 0Te4eCTBEHHOT0 1 3apybesxkHoro onbita (ITK-3);

— CIIOCOOHOCTH MPUMEHSATH Ha MPAKTHUKE METOJIbI cOopa, 00paboTKH, aHAIN3a U 0000IIECHHS
boHI0BO#, T0CBOM U TabopaTOpHOii reooruueckoit uadopmaruu (I1K-5);

— CIIOCOOHOCTH CBOOOJIHO U TBOPUYECKH I10JIb30BAaThCSl COBPEMEHHBIMU METOAAMHU 00pabOTKU
¥ MHTEPIIPETAIMN KOMIUIEKCHOM T'€0JIOTHYECKOH, re0(pu3NnIeCKO, FTeOXMMUIECKOH,
THJIPOT€0JIOTUIECKOM, MHKEHEPHO-TE0JIOIMYECKON, T€OKPUOJIOTHYECKON, HE(PTEra3oBoi U 3KOJI0T0-
reoJIornyeckoil HH(GpOpMaIUK [Tl peleHUs HAyYHbIX U MPAKTHYECKUX 3aJay, B TOM YHCIe

HaAXOJAIIMXCS 3a IPeIeIaMi HeImoCpeACTBEHHOM cepsl aestensaoctu (ITK-11);

B pesynbprare ocBoeHus nucUIUIMHBL «CelcMOTE0I0THs» 00YJYarOITUICS JOJIKEH:
M OCHOBBI TCOPUHU pACIIPOCTPAHCHUA CEHMCMHMYECKHUX BOJIH, ITPUHOMII ﬂeﬁCTBHH
u YCTpOﬁCTBO MOPCKUX UCTOYHUKOB U IIPUCMHUKOB KOJ'IC6&HPII>1, O6IJ.II/I€ IMPHUHIUIIBI OCHOBHBIX
MCTOJO0B MOPCKHX CECMHUYECKUX U AKYCTHUYCCKHX I/ICCHGILOBaHI/Iﬁ, TCOPCTUUCCKHNEC OCHOBBI
00pabOTKM ¥ MHTEPIPETAIIUU CCHCMUYSCKUX JTaHHBIX.
MZ OIIPCACIIATH BCC THUIIBI BOJIH-IIOMEX, OCJIOKHAIOIINC celicMuuecKue pa3peskl,
BBIACTIATH CeﬁCMOCTpaTHrpaCI)quCKHe KOMINJICKCBI U MTPOCJICIKUBATE OIIOPHBIC OTPAKAKOIINC
TOPU30HTHI, OLIEHUBATh TTIyOMHBI M1a1€e00acceHOB U SHEPTETUYHOCTh OOCTAaHOBOK
0CaJIKOHAKOIUICHHUS, KOPPEIUPOBaTh CEHCMUYECKUE pa3pesbl C JaHHBIMU MOPCKOTO OypeHus,
JOHHOTI'O Hp0600T60pa N CTAaTUYCCKOI'0 30HANPOBAHUS, OIPECACIIATD PA3PBIBHBIC HAPYILICHU,
T'a30HACBIIICHHBIC OTJIOKCHUS, OIIOJI3HEBBIC MACCHUBBI, 30HLBI ITOBBIIIICHHOT'O JABJICHUS ITIOPOBOT'O
¢dmrouna
ButajieTs: HaBbIKaMU T'€0JOTHYECKON NHTEPIPETALNN CEHCMUYECKUX U
TUAPOJIOKAIIMOHHBIX JaHHBIX, pa60TBI B KOMHLIOTCpHOfI HHTepHpeTaHHOHHOﬁ nporpamme
«Kingdom corey, mocTpoeHust KapT U Te0JI0ro-re0pU3NIECKIX pa3pe3oB MO CEHCMHYECKUM
JAHHBIM.
3. Discipline requirements:
The result of studying the discipline is the formation of the following competences:
a) Universal competencies:
- the ability to cooperation and partnership, awareness of the advanced system of
philosophical and ideological, social, cultural and moral values, the ability to understand their role



and purpose in various professional and life situations, the ability to use regulatory instruments in
their work;

- the ability for search and critical analysis, generalization and systematization of scientific
information, to the formulation of the study purpose and choice of optimal ways and methods of
their achievement

- possession of skills in use of software tools and work in computer networks, the use of
Internet resources, the possession of the principal methods, ways and means of obtaining, storing
and processing of information;

b) Professional competencies:

- ability to collect geological data, use and research skills of field and laboratory studies;

- ability to independently set specific research tasks and solve them with means of modern
facilities, equipment, information technology, with the latest national and international experience;

- the ability to apply in practice the methods of collection, processing, analysis and synthesis
of the fund, field and laboratory geological data;

- the ability to freely and creatively use the modern methods of processing and interpretation
of complex geological, geophysical, geochemical, hydrogeological, geotechnical, geocryological,
oil and gas and environmental geological information to solve scientific and practical problems,
including those beyond the immediate sphere of activity;

As a result of studying the discipline the student must:

know:

fundamentals of the theory of seismic wave propagation, principle of action and device
marine sources and receivers fluctuations, General principles of the basic methods of marine
seismic and acoustic measurements, theoretical fundamentals of seismic data processing and
interpretation.

be able to:

define all the types of wave-interference, complicating seismic sections, allocate
ceiicmocTparurpaduueckue complexes and track support reflecting horizons, to assess the depth
paleobasins and vitality of situations of sedimentation, correlated to seismic sections with data
offshore drilling, bottom sampling and static probing, identify faults, ra3onaceimennsie deposits,
landslide arrays, zones of high pressure pore fluid

master:

skills of the geological interpretation of seismic and hydrolocation data interpretation of
computer program «Kingdom core», mapping and geological and geophysical sections along the

seismic data.



4. CTpyKTypa H colep:kaHHe THCHUIIINHBI

OO01mast TpyA0eMKOCTh TUCHUTUTHHBI «CefCMOreoIorusy) COCTaBISET 2 3a4ETHBIX STUHUIIBI

win (2 yaca (JIeKIuH -324., paKkTU4YecKue 3aHsaTus -164., camocTosiTeibHas paboTa CTyI€HTOB —

244.)
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1.| Beenenue 5 1 1 2 CobecenoBanue
2.| ®uznveckre OCHOBBI MOPCKUX 5 1,2 5 4 CobecenoBanne
ceificMuieckux uccienoBanmit. O630p
COBPEMCHHBIX CEHCMIYECKUX METO/IOB
3.| Metoxa HenpepBIBHOTO 5 3 3 4 CobecenoBanne
CeIiCMOaKyCTHIECKOTO POPIITHPOBAHUS
4.| T'mpponokarus 60koBOro 0630pa u 5 4 3 2 CobecenoBanne
9XOJIOTHPOBAHHUE
5.| Meroauka HHTEpIPETAIMHA MOPCKUX 56 |6 2 CobGecenoBanue
CEHCMUYECKHX U aKyCTUYCCKUX JaHHBIX.
AKyCTHYECKHE CBOWCTBA OCAJKOB H MOPO/I.
6.| CtpyKTypHasi HHTEpIpETaIHs. 5 79 |5 4 2 [Tpuem
MPAaKTUYECKUX
3aJaHUMN.
7.| OcHoBHI ceficMocTpaTUrpaduIecKoit 5 10- |6 6 4 [puem
HHTEPIpETANNT 13 MIPaKTHICCKIX
3aJaHUMN.
CobecenoBanne
8.| KoMmrurekcHast mHTEpIIpeTalys JaHHBIX, 5 14- | 3 6 4 [puem
H3yYCHHE KOMITbIOTEPHOM 16 MPaKTUYECKUX
HHTEPIPETAIMOHHO# mporpammbl «Kingdom 3aJJaHUM.
corey. CobecenoBanue
9.| IlpomexyTouHasi aTTecTalus 5
DK3aMeH

4. The structure and content of the discipline

Overall study content is 2 credits, 72 hours (lectures-32h., practical studies-16h.,

independent work of students - 24h.)




Discipline structure
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Introduction 5 1 1 2 Conversation
Physical fundamentals of marine seismic 5 12 |5 4 Conversation
acquisition. Review of modern seismic
methods
Sub bottom profiling (SBP) 5 3 3 4 Conversation
Side-scan sonar and echosounding 5 4 3 2 Conversation
Methodology of interpretation of marine 56 |6 2 Conversation
seismic and acoustic data.
The acoustic properties of the sediments and
rocks.
Structural interpretation. 5 79 |5 4 2 Reception of
practical tasks.
Fundamentals of seismic stratigraphy 5 10- |6 6 4 Reception of
interpretation 13 practical tasks.
Conversation
Integrated interpretation of the data, the 5 14- |3 6 4 Reception of
study of interpretation in the computer 16 practical tasks.
program «Kingdom core». Conversation
Interim assessment 5
Exam

CeNCMUYECKUX B AKYCTUYCCKHX METOA0B, IPUMCHAIOIINXCA Ha aKBATOPHUAX. KpaTKas{

Conep:xaHue TUCHUNIUHBI

Bseoenue.

COBpCMCHHOC COCTOSAHHE N3YYCHHOCTHU 3€MHOM KOpPBbI MOpCfI 1 OKCAHOB. O630p

XapaKkTEepUCTUKA HanboJiee pacpoCTPAHEHHBIX CEMCMHYECKUX M THIAPOJIOKAITMOHHBIX METO/IOB.

Hp06J'ICMBI COBpeMCHHOﬁ MOpCKOI\/'I TeoJIoruu U CCAUMCHTOJIOTHH, pCIIACMbIC C IIOMOIIBIO

CCIZCMO&KYCTH‘-ICCKHX HCCIIEIOBaHUI. HpaKTI/I‘-ICCKOC NMPUMCHCHUC PC3YJIIbTATOB re0JIOTMISCKOM

MHTEPIPETALNY CEMCMUYECKUX TaHHBIX JUIS IIOMCKA U Pa3BEeIKU MOPCKUX MECTOPOKIACHUMN

YIJI€BOAOPOAOB, IPOKJIAAKH ITOIBOJAHBIX TPYOOIIPOBOIOB U MHXKEHEPHOT0 00YyCTPONCTBA

MECTOPOXKACHUM.




Du3zuyeckue 0CHOBbI MOPCKUX CEUCMUYECKUX UCCIE008AHULL.

PacnipocTpanenue ynpyrux kojaebaHuil B pa3inyHbIX cpefax. AKycTUYecKas KeCTKOCTh U
KO3 GUIMEHT OTpaXKeHUs. Y CIIOBHS BOSHUKHOBEHHSI OTpakeHuil. Kunemaruka u quHamMuka
OTpaXEHHBIX BOJIH. 3aTyXaHHUE YHEPTUH BOJIH, ITOTJIOLIEHUE U €r0 3aBUCUMOCTb OT CBOMCTB pa3pesa
OTJIOKEHUHN M YaCTOTHI M3JTydaeMbIX Kosebanuit. OcoOeHHOCTH BO30YX/IEHUS UMITYJIbCa JaBICHUS
B yCIIOBUSX MOpsi. Pa3periaroias cnocoOHOCTh M TITyOMHHOCTh UCCIICIOBAHMA.

Kpatkuit 0030p 1 XxapakTepucTHKa COBPEMEHHBIX METOJI0B MOPCKOI celicMOpa3BeAKH -
OI'T, BPC, HCII, 3D-ceiicmuku. ['yOMHHOCTH M pa3perniaronias CiocoOHOCTh METOI0B, chepa
IIPUMEHEHUS U TEXHOJIOTHS.

Memoo nenpepvignozco ceticmoakycmuyeckozo npogunuposanus (HCII).

Ousnyecku npuHuunsl HCIL. Meronuueckue BapuanThl npoeaenust HCII, ucrounuku u
npueMHUKH konebanuii. Bonubl-ciytauku. Ceficmorpamma HCII. HckaxkeHust ceiicMrUuecKkoro
N300paKeHUsI KPUBOJIMHEWHBIX M€OJOTMUYECKUX IPAaHUL] U UCKa)KEHUS, CBA3aHHbIE CO CKOPOCTHBIMU
HEOJTHOPOAHOCTSMU cpeapl. [IpeumyiiectBa u orpannyenust meroaa HCII B cpaBHeHUM ¢ JpyruMu
meroaami. [Ipumepsl npumenenuss HCII B uHXkeHEpHO-T€OIOTHUECKUX U3bICKAHUAX MPU
00ycTpoiicTBe MECTOPOKICHUN HEPTH U Ta3a U MPOKIIAJKE MOIBOAHBIX TPYOONpoBo10B Ha YepHOM
n KacniniickoM Mopsix. BeIsIBIIEHHE OITACHBIX JUJIs1 CTPOUTENBCTBA I€0JOTHYECKHUX MTPOLIECCOB U
SBJICHUN Y METO/MKA OLEHKU reopuckoB 1o fanHeiM HCIL.

T'uoponokayus 6okogozo o63opa (I JIBO) u sxonomuposanue.

IMpunnun neiicteus I'JIBO u MHOrOmyueBbIx 3x010T0B. I[Ipuposa obpaTtHoro paccesHus
akyctuyeckux curHanoB. Conorpamma, mozauka ['JIBO u udpoBas mozaens penbeda qHa.
WNHuTtepnperanus gaHHbIX. Mcnonb30BaHue THAPOIOKANMY U 9XOJIOTUPOBAHMS U1 U3YUECHUS
COCTaBa JOHHBIX OCAaJKOB U COBPEMEHHBIX JIMTOAMHAMUYECKUX MPOLECCOB. BBIsABIIEHHE ONTACHBIX
JUIS CTPOUTENBCTBA O0OBEKTOB Ha AHE. [IpuMepsl NpUMeHeHNs B UH)KEHEPHO-T€0JIOTHYECKUX
M3BICKAaHUSX 110 00yCTPONUCTBY MECTOPOXKACHNUN HEPTH U raza U MPOKJIaJKe IMOJABOJHBIX
TpyOOIIPOBOIOB.

OcHosHble NpUHYUNDLL U MEMOOUKA 2e0]I02UYEeCKOU UHmMepnpemayuu

IIpupona ceficMuyeckux orpakeHui. THUIbl pu3nyeckx NOBEpXHOCTEH, Ha KOTOPBIX
BO3HMKAIOT celicMuuecKkue oTpaxeHuss. CHHXpOHHBIE U aCHHXPOHHBIE T€0JIOTHYECKHE TPAHMIIBI U
cTpaturpaduyeckas 00yCcIOBICHHOCTh OTPAXKAIOUIMX FrOpu30HTOB. [IpaBuna nHTepnperanumy,
BBITEKAIOIINE U3 TEOPETUYECKUX MTOJIOKEHUN.

AKyCTHYECKHE XapaKTEPUCTUKN OCAKOB U Iopoa. DaKTOpsI, BIMSIONINE HA CKOPOCTb

CeliCMHYECKHX BOJIH B mopozax. CrocoObl OMpeieieHUs] CKOPOCTHOM XapaKTePUCTHKH pa3pesa.



Cmpykmypnas unmepnpemayusi
Brinenenue ceicMUUECKUX KOMIUIEKCOB M YCTAHOBJICHHUE MX IMPOCTPAHCTBEHHBIX
orpannyeHuil. Koppemnsmus omopHbIX 0TpaXXaroX TOPU30HTOB U X CTpaTHUrpadudecKast
npuBsi3ka. Vcnonp3oBaHne JaHHBIX MOPCKOTO OypeHusi, mpobooTOopa U Ipyroil reoIorn4ecKon
uHpopmanuu. Crpaturpadudeckas IpUBA3Ka OTPAXKAIOUNX TOpU30HTOB. [IposiBieHne Ha
CeMCMUYECKHX pa3pe3ax pa3INuHbIX TUIIOB HECOTJIaCHid. BrIsBIEHUE U KapTHPOBAaHUE Pa3PbIBHBIX
HapyleHUi. BrIsBIeHNE JOCEIMMEHTAlMOHHBIX, KOHCHIEMEHTAIMOHHBIX U
HOCTCEAMMEHTAIIMOHHBIX CTPYKTYpHBIX Aedopmanuii. [[puBnedenne qaHHBIX O CKOPOCTHOM
XapaKTEepPHUCTHKE OTIOKEHHH 1 MEPexo/l OT BPEMEHHOTO CEHCMUYECKOro pa3pesa K IIryOnHHOMY
paspesy. [locTpoenne CTpyKTYpHBIX KapT, KapT MOUTHOCTEH, T€0JIOTHYECKUX Pa3pe3oB.
Hcnonp30Banue KOMIBIOTEPHOH mporpaMmsl «Kingdom corey isist CTpyKTypHO#
UHTEPIIPETaINH.
[TpakTHueckue 3amaHus:
1. Brlaenenue Ha BpEMEHHBIX pa3pe3ax BOJIH-TIOMEX U 00BSICHEHHE UX
oOpa3oBaHUs
2. Beinenenue Ha BpeMEHHBIX pa3pe3ax celicMOoCTpaTurpagpuyeckux
KOMITJIEKCOB, IOBEPXHOCTEI HECOTIACHIl U Pa3phIBHBIX HAPYLICHUH.
3. TpaccupoBaHue B KOPPEISIUS OTPAKAIOIIUX TOPU30HTOB B KOMITBIOTEPHOM
nporpamme «Kingdom corey.
Ceticmocmpamuepaguueckas unHmepnpemayus
JletanbHOE N3ydYeHUE BHYTPEHHEH CTPYKTYpPbl CEHCMHUECKUX KOMILIEKCOB. THIBI KapTUH
IpeKpaIeHus MPOCIeKNBAHNS OTPAKEHUH y TPAHUI] KOMIUIEKCOB. BHIBI TeoMeTpryYecKix
PUCYHKOB OTpakeHWH. BOIIHOBBIE KAPTHHBI, XapaKTEPHBIE ISl Pa3IMYHBIX 00CTaHOBOK
ocaakoHakoruieHus. OIeHKa IiTyOuH najneobacceiiHOB M BOCCO3/IaHKe Najieoreorpaduueckux u
NaJIeOTEeKTOHMYECKHX YCIoBUil. Pacrio3HaBaHue Mo cefCMUUECKUM JTaHHBIM MTOTEHIUAIBHBIX
JIOBYIIEK yIJIEBOJOPOAOB: Maneopycel, 0apoB, 1eIbTOBBIX KOMIUIEKCOB, pH(OB, KOHYCOB BHIHOCA,
TEJI JTaTepaTbHOTO HapammBanus. OnpeaeneHne ra30HackIEeHHBIX HHTEPBAIOB pa3pesa. [Ipu3Haku
HaJIMYMA Ta30BbIX TUAPATOB. [IpuMeps! ycrenHoro npuMeHeHus ceicMocTpaTUrpaduyeckoro
M0/J1X0/1a K UHTEPIPETALUU B HEPTSAHON T'€0IOTHH.
[IpakTnueckoe 3amganue: ['eHeTHyeckas MHTEpIpeTalLUs ceHCMOCTpaTUTpaPpUUECKUX
KOMILJIEKCOB.
Komnnexcnas unmepnpemayus 2e0102udeckux, 2e0mexHu4ecKux, aKyCmudeckux u
ceticMuyeckux OaHHbIX
[TpuBnedeHne qaHHBIX JTA0OPATOPHBIX HCCIETOBAHNN (PU3UKO-MEXaHUIECKUX CBOHCTB
OTJIOXEeHUH. Vcrob30BaHNe JaHHBIX O JIMTOJIOTHU OTIOXKEHUH 110 H3yYeHHUI0 KOJIOHOK JOHHOTO

po60oTOOpa U KepHa CKBaKWH. MIHTEpIIpeTalys [uarpaMM CTaTHYeCKOTro 30HIUPOBAHUS U UX



KOoppeirius € OTpaXXatoIUMH Tr'OPU30HTaAMMU. CoBMecTHaA HHTCpHpCTAllUA T eOHOFO-FeO(bI/IBI/I‘-IeCKI/IX
JaHHBIX B €IMHOM IpoekTe B nporpamme «Kingdom corey. IloctpoeHue HHKEHEPHO-
T'COJIOrHYCCKHX Pa3pE30B. HpI/IMepBI IMPUMCHCHHA KOMILIEKCHOH HUHTEpIpETAll B HHXXCHEPHO-
T'€OJIOTNYECKHUX U3BICKAHUAX I10 06y0Tp0fICTBy MeCTOpO)KI[eHI/Iﬁ He(l)TI/I M ra3a 1 IpoKjIagKe
MIOJIBOJHBIX TPYOOIPOBOIOB.

[IpakTrueckue 3amaHus:

1. KommiekcHasi nHTepnpeTanus JaHHBIX CeHCMUYECKOTo NMpoduInpoBanus,
nudpoBoi Mojenu penbeda JHA U Pe3yIbTaTOB MPoOOOTOOpA.
2. BriaBinenue u KapTUPOBAHUEC JICMEHTOB I'COJIOTMYCCKOT'O pa3pe3a, OmaCHbIX
¥ HEOJIArONPUATHBIX IS CTPOUTENBCTBA THAPOTEXHUYECKUX COOPYKEHUN

Discipline content

Introduction.

Modern state of knowledge on the earth's crust of the seas and oceans. A review of seismic
and acoustic marine methods. A brief description of the most common seismic and hydrolocation
methods. Problems of modern Marine Geology and Sedimentology solved with the help of seismic
and acoustic studies. Practical application of the results of the geological interpretation of seismic
data for exploration of offshore hydrocarbon reservoirs, underwater pipelines construction and
engineering management fields.

Physical fundamentals of marine seismic acquisition.

Propagation of seismic waves in various media. Acoustic rigidity and reflection coefficient.
Conditions for the occurrence of reflections. Kinematics and dynamics of the reflected waves. The
attenuation of the wave energy absorption and its dependence on the properties of the cut deposits,
and frequency of vibrations. Features of excitation pulse pressure at sea. The resolution and the
burying depth of survey.

Overview and description of modern methods of marine seismic reflection method, - CDP,
SBP, HR, 3D-seismic. Depths and resolution methods, scope of application and technology.

The sub bottom profiling method (SBP).

Physically principles of the SBP. Methodical variants of the SBP, sources and sinks of
oscillations. Wave-satellites. Gather the SBP. Distortion seismic image curvilinear geological
boundaries and distortions associated with fast heterogeneity of the environment. Advantages and
limitations of the SBP in comparison with other methods. Examples of the application of the SBP in
engineering-geological researches for arrangement of oil and gas fields and construction of subsea
pipelines in the Black and Caspian seas. The identification of hazards for the submarine
construction and dangerous geological processes and phenomena by SBP.

Side-scan sonar and echosounding.



The principle of action and multibeam echo sounders. The nature of the inverse scattering of
acoustic signals. Sonogram, mosaic and digital terrain model of the bottom. Interpretation of data.
The use of sonar and echosounding data to study the composition of bottom sediments and modern
lithodynamic processes. The identification of hazardous construction of objects at the bottom.
Examples of application in engineering-geological researches for arrangement of oil and gas
deposits and laying of underwater pipelines.

Basic principles and methodology of geological interpretation

Nature of seismic reflections. Types of physical surfaces, which arise seismic reflection.
Synchronous and asynchronous geological boundaries and stratigraphic conditionality reflecting
horizons. Rules of interpretation arising from the theoretical positions.

The acoustic characteristics of sediments and rocks. Factors influencing the velocity of
seismic waves in rocks. Ways of determining the velocity characteristic of the deposits.

Structural interpretation

Allocation of seismic complexes and the establishment of space limitations. Correlation of
reference reflecting horizons and their stratigraphic binding. Using data offshore drilling, sampling
and other geological information. Stratigraphic binding reflecting horizons. Manifestation of the
seismic sections of various types of disagreement. Identification and mapping of faulting.
Identification of the pre-sedimentation, con-sedimentation and post-sedimentation structural
deformations. Attraction of data on high-speed characteristic of deposits and transitions from
temporary seismic section to deep transect. Building structural card capacities, geological sections.

Use of computer program «Kingdom core» for structural interpretation.

Practical tasks:

1. The allocation of the time sections wave-interference and explanation of their education

2. The allocation of the time sections of seismic-stratigraphical complexes, areas of
disagreement and faulting.

3. Tracing and correlation reflecting horizons in the computer program «Kingdom corey.

Seismic Stratigraphy interpretation

A detailed study of the internal structure of seismic complexes. Types of paintings cessation
of tracing reflections at the borders of complexes. Types of geometric figures reflections. Wave
pattern characteristic for different circumstances of sedimentation. Assessment depths paleobasins
and reconstruction of paleogeographic and paleotectonic conditions. Recognition according to
seismic data potential hydrocarbon traps: channels, bars, deltoic complexes, reefs, fans, prograding
complexes. Determination of gas-saturated deposits. Signs of the presence of gas hydrates.
Examples of successful application of seismic stratigraphic approach to the interpretation in
petroleum Geology.

Practical task: Genetic interpretation of seismic-stratigraphical complexes.



Integrated interpretation of geological, geotechnical, acoustic and seismic data

Attraction of data of laboratory research of physical and mechanical properties of the
sediments. Using data on the lithological sediments to study the columns of the bottom sampling
and borehole cores. Interpretation of charts static probing and their correlation with reflecting
horizons. Integrated interpretation of geological and geophysical data in a single project in the
program of the «Kingdom core». Construction of engineering-geological sections. Examples of the
application of complex interpretation in engineering-geological researches for arrangement of oil
and gas deposits and laying of underwater pipelines.

Practical tasks:

1. Integrated interpretation of data of seismic profiling, a digital elevation model of the
seabed and the results of the sampling.

2. ldentifying and mapping the elements of the geological section, dangerous, and
unfavorable for construction of hydraulic engineering constructions

5. PexomeHnayemblie 06pa3oBaTe/ibHbIe TEXHOJIOTHHI

[Ipu peanuzauum nporpammbl aucuuIiuHbl «Ceiicmoreonorusi» ucnoasszyercs I1K,
KOMHBI—OTepHHﬁ IIPOCKTOP u CIICHUAJIM3UPOBAHHOC IIporpaMmMHOC oOecrieuenne
(uatepnperaronnas mporpamma «Kingdom core»). CamocrositenbHas paboTa CTYAEHTOB
nojpa3zymMeBacT paboTy CTyJACHTa B KOMIIBIOTEPHOM Kiacce Kadeapbl JMTOJOTHA M MOPCKOU
I'€OJIOTHH, a TaK¥XKE€ C HCIIOJIB30BAaHHCM JIMYHBIX IIK. KpOMe TOro, CTyAC€HTBI CaMOCTOATCIIBHO
paboTaroT ¢ celicMMYeCKUMH MPOPMIAMU Ha OYMa)KHBIX HOCUTEISX.

OCHOBHBIE TEMBI MPAaKTUYCCKUX 3aHATHH:

1. Onpenenenre BOJIH-IOMEX Ha BPEMEHHBIX CEICMUUYECKUX pa3pe3ax

2. CTpyKTypHast ”HTEpIPETAHs CEHCMUYECKUX Pa3pe30B

3.Pabora B kommbroTepHON mporpamme «Kingdom core»: mukupoBaHHE U TpPAcCHPOBKA
OTpAXKAIOMIUX TOPU3OHTOB, KOPPCIALUA OTPAKAOIIUX TOPU3OHTOB CO CKBAKMHAMHU, IMOCTPOCHUC
CTPYKTYPHBIX KapT.

5 Recommended methodology.

While implementing the program of the discipline using PC projector, computer projector
and specialized software (interpretation program «Kingdom core»). Independent work of students
implies a student's work in the computer class of the Department of lithology and marine Geology,
as well as using personal PC. In addition, students work independently with seismic profiles on
paper.

Main topics of the training.

1. Determination of the artifacts in seismic sections

2. Structural interpretation of seismic sections

3. Working in the computer program «Kingdom core»: picking and trace reflecting horizons



correlation reflecting horizons with wells, building structural cards.

6. OeHOYHBIE CPeACTBA JIsl TEKYIIero KOHTPOJIA YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTallMy 10 UTOraM OCBOEHHS JMCUHUIIUHbI

B teuenue npenogaBanus kypca «CeiicMoreosorus» B kauecTse (hOpM TEKYIIErO0 KOHTPOJIS
YCIIEBaEMOCTH CTYJIEHTOB UCIIOJIb3YyeTCs coOeceI0BaHNe IPU IpUEME Pe3yIbTaTOB MPAKTHYECKUX
pabor. Ilo uroram o0y4deHus B 5 cemecTpe IpPOBOIUTCS SK3aMEH.

Koumponvnvie éonpocwt u 3a0anusi:

1. CBsa3p YacTOTBl CEHUCMHYECKHUX KOJEOAHWH C TIIYOMHHOCTBIO M pa3peliarolnei
CIIOCOOHOCTBIO UCCIIEIOBAHUIA.

2. llpupona celicMUYeCKHUX OTPaXECHUH. Y CIIOBUE BOSHUKHOBEHHUS OTPAKCHHA.

3. Ilo xakuM celiCMHUYECKUM MPU3HAKAM OTPEACISIOTCS Pa3pbIBHBIC HAPYIICHUS ?

4. KowmmnekcupoBaHHME KakuX METOJOB Haubosnee 3(hdekTuBHO Isi OOHApyKEeHUs
ra3oBbIX CUMOB?

5. Kakyro nonesnyro nHQOpMAIMIO MOKHO H3BJICYb U3 N3YUEHHS BOJTH-TIOMEX?

6. MOXHO JIU 110 CEHCMHYECKUM JTAHHBIM OMPEEIISTh JTUTOJIOTHYECKHA COCTaB MOPoa?

7. SBnsiercsa nu Hanmuue BSR nokazarenbCTBOM HanMuus ra3oBBIX TUAPATOB?

8. B kakoil mepe ceiicMuueckre OTpaXkarollhe TOPU30HTHI COOTBETCTBYIOT

PCAJIbHBIM I'€OJIOTUICCKUM FpaHI/IIIaM?

9. Kak BimseTr Ha BOJHOBYIO KapTUHY HalM4ue IBYX(a3z0BOrO MOPOBOTO
¢bmronna?
10.  IIpoBecTH MHTEpHpPETALMIO MPEII0KEHHOTO CEHCMUYECKOT0 pa3pesa.

11. IIpoBecTu NUKHUPOBKY YKA3aHHOTO OTPAXKAIOLIETO TOPU30HTA B KOMITBIOTEPHOM
nporpamme «Kingdom Core» 1 mocTpouTh MO HEMY CTPYKTYPHYIO KapTy
12. HWcnonap3oBanue TCOMCTPHUICCKUX, AMIUIUTYJAHBIX U YACTOTHBIX XapPaKTCPUCTUK
OTpa)KeHI/Iﬁ JJIg OIIPEACIICHUSA 00CTaHOBOK OCaJJKOHAKOIIJIICHHA.
13. OmpeneneHre OTHOCUTENBHBIX KOJIEOAHUH YPOBHS MOPSI IO CEHCMHYECKUM
paspesam
14.BrigaBienne 1o CGfICMOEleCTPI‘ICCKPIM JAaHHBIM IIPOLCCCOB U ﬂBJ’ICHI/IfI, OIMIaCHBIX
AJId CTPOUTCIIBCTBA U OKCILTYaTalluK IOABOHBIX pr60l'IpOBOI[OB.
6. Marking for current performance control and interim assessment during and at the
end of the course
In the course of teaching the course «Seismic Geology» as forms of monitoring the
academic progress of the students used the interview when applying the results of practical work.
Upon completion of training in 5 semester exam.

Control questions and tasks:



1. Correlation between the frequency of seismic vibrations with burying depth and
resolution of the research.
2. Nature of seismic reflections. The condition for the occurrence of reflections.
3. What are the defined seismic criteria of the faults?
4. Integration of methods which most effectively for the detection of gas seeps?
5. What useful information you can retrieve from the study of wave-interference?
6. Whether according to seismic data to determine the lithological composition of the rocks?
7. Whether the presence of BSR proof of the existence of gas hydrates?
8. The extent to which seismic reflecting horizons correspond to real geological
boundaries?
9. The effect on the wave pattern presence of two-phase pore fluid?
10. Spend the interpretation of the proposed seismic section.
11. Spend pick specified reflecting the horizon of the computer program «Kingdom
core» and build on it a structural map
12. The use of geometric, amplitude and frequency characteristics of reflection to
determine the conditions of sedimentation.
13. The determination of relative sea-level fluctuations on seismic sections
14. ldentification of the processes and phenomena hazardous for the construction

and operation of underwater pipelines.

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecnedeHne JUCIUIIIMHBI

a) OCHOBHas JUTEpaTypa:

1. Y. Ileiiton (Pen.) Ceiicmuueckas ctparurpadus, B 2-x Tomax. MockBa, u31-Bo «Mup»,
1982

2. P. lepudd, JI. I'ennapt CelicmopasBenka, B 2-X ToMax. Mocksa, u31-Bo «Mupy, 1987

3. [lTamaesa H.B., CtapoBoiiToB A.B. OCHOBBI C€HiCMOAKyCTUKH Ha MEIIKOBOTHBIX
akBaTopusax. Mocksa, uzn-so MI'Y, 2010

0) IOMOJHUTENbHAS JINTepaTypa:

1. K. Yorepc OrtpaxarenbHas celicmornorus. Mocksa, u3a-so «Mup», 1981

2.A.B.Ckuaps I'mapomokarmus. Mocksa, uzn-so MI'Y, 2010

3.A.B.Kanmunun, B.B. Kanmuaun, B.J1. [TuBoBapoB CelicMoakyCcTHYECKHE UCCIICAOBAHNS HA
akBaropusx. Mocksa, uza-so «Henpa»,1983

4. A. Brown Interpretation of Three-Dimensional Seismic Data. AAPG, SEG, 1999,
Oklahoma, USA.

B) IIpOorpaMMHOE 00ecreyeHne 1 HHTEPHET-PECYPCHI:

CneuunanpHasi MHTEpIIpeTannonHas nporpamma «Kingdom corey



basbl maHHbIX: WWW.NbMQu.ru - 6udarnoreka MOCKOBCKOTO TOCYAapCTBEHHOTO

YHusepcurera

www.elibrary.ru — nayusast s;eKTpoHHas OHOIHOTEKA

8. MaTepnaﬂbno-TexnnquKoe odecmeueHue AUCHUIIINHBI

Jl1st MmaTepuanbHO-TEXHUUECKOT0 o0ecnedeHust AUCIUIINHBL «CelicMOoreoyIorus»
UCIIOJIB3YIOTCSL CIIeHUanu3upoBanHas ayautopus ¢ IIK 1 KoMIbIOTepHBIM IPOEKTOPOM,
KOMIThIOTEPHBIC KJIacchl M 6ubnuoteka I'eonornueckoro daxkynprera MI'Y

8. Necessary facilities and equipment

For maintenance of discipline «Seismic Geology» are specialized audience with PC and
computer projector, computer classes and a library of the Geological faculty

9. Kparkoe coep:kaHue Kypca:

PaCCManI/IBaIOTC}I OCHOBHBIC Q)HSHQGCKI/IC IMPUHIUIIBI MOPCKUX CEHMCMHYECKHUX
MCCJIeI0BaHMM, 1aeTcs 0030p Hanboiee pacpoCTPAaHEHHBIX COBPEMEHHBIX CEUCMUYECKUX U
TUAPOJIOKAIIMOHHBIX METO/I0B. HpI/IBOIIﬁTCSI OCHOBHBIC ITPUHIMUIIBI 1 MCTOAWKA reoJIOTHYECKON
HHTCPIIPCTAINH CEMCMHUYECKUX U AKYCTUYCCKHUX JaHHBIX. I[eMOHCTpI/Ip}IIOTC}I IMPpUMCPLI
HHTCPpNPETALINN JAHHBIX, IOJYYCHHBIX B IOCICAHUC I'OABI C IPUMCHCHUCM camou HepeHOBOﬁ
TCXHUKHU U allllapaTypbl B XOJAC HAYYHBIX BKCHGI[I/IIII/Iﬁ 1 KOMMCPUYCCKUX MHKCHCPHO-
re0JOrMYECKUX UCCIIEOBAaHUM Ha akBaTOPUSIX (C yuacTueM aBTopa). JlemaeTcst akeHT Ha
IIOHUMAHHCEC OFpaHI/I‘IeHI/Iﬁ PAa3INIHBIX CEMCMHYECKHUX METOAOB U a,Z[eKBaTHofI OLCHKU UX
BO3MOKHOCTEM.

9. Discipline content (annotation)

Discusses the basic physical principles of marine seismic surveys, provides an overview of
the most common modern seismic and hydrolocation methods. Provides the basic principles and
methodology of geological interpretation of seismic and acoustic data. Examples are shown in the
interpretation of data obtained in recent years with the application of the most advanced techniques
and equipment in the course of scientific expeditions and commercial engineering-geological
surveys in the seas (with the participation of the author). Emphasis is placed on understanding the
limitations of different seismic methods and adequate assessment of their capabilities.

10. YueOHO-MeTOAMYECKHE PEKOMEHIAIUM IJIs 00ecriedeHHsl CaMOCTOSTeIbHOI
padoOThI CTY/ICHTOB
Tembl pechepamos no pazoenam OUCYUNTUHBL.
1 CeilicMuueckue MMPU3HAKH HAJIMYH I'a30BbIX THAPATOB B OCAA0OYHOM
paspese.
2. BrlaBieHWEe OMOJI3HEBHIX MPOIECCOB HA IMOABOIHBIX CKJIOHAX 11O JTJAHHBIM

CCﬁCMOﬂKyCTHKH U TUAPOJIOKAIINH.


http://www.nbmgu.ru/
http://www.elibrary.ru/

3. H3yuenue moJBOAHBIX 3PO3HMOHHBIX U AKKyMYJIITUBHBIX ITPOLIECCOB 110
JAHHBIM BBICOKOPAa3pEIIAOIINUX CEHCMOAKyCTUYECKUX UCCIIEIOBAHUM

4. CelicMHuecKue aMIUIUTYIHbIE aHOMAJIUU U UX UHTEpIpeTaLus.

5. Hcnonb3oBaHue pe3yabTaToB MHTEPIPETALUU CEHCMUUECKUX JAHHBIX PU
IIOCTPOCHUH MHKEHEPHO-TE€0JIOTMYECKUX Pa3pE30B.

6. Meroauka BbIICIICHUS ONACHBIX JJISi CTPOMTENBCTBA MIPOLIECCOB U SBJICHUN

10 JAaHHBIM MOPCKOM CEHCMOPA3BEIKH.

10. Educational and methodological recommendations for self-study

Topics of essays by sections of discipline:
1. Seismic signs of the presence of gas hydrates in the sedimentary rocks.
2. Detection of landslide processes on the underwater slopes according to SBP and
sonar.
3. The study of underwater erosional and depositional processes on the basis of high-
resolution seismic studies
4. Seismic amplitude anomalies and their interpretation.
5. Use of results of seismic data interpretation when building engineering-geological
sections.

6. The methodology for allocating geohazards according to the marine seismic data.



Pa3paborumkmn:

['eonmoruueckuit G-t MI'Y, Hay4dHBII COTPYIHUK KadeIpbl TUTOIOIMH U MOPCKOM Ire0I0run

A.T'. Pociskos; 8(495)939-12-48, 8-903-521-66-77 arosl@rambler.ru

JKCNepThI:
HNuctutyr Okeanonoruu 3aB. 1aboparopueii ceiicmoctparurpaduu
uMm. [LI1. upmoa PAH C.JI. Hukudopos

I'eonoruueckuii p-t MI'Y

uM. M.B. JlomoHOCOBa noneHT A.B. CtapoBoiTOB

[Tporpamma omoOpeHa Ha 3aceqanuu YueHoro coBeta ['eonormdeckoro dakynprera MI'Y
pOTOKOJ Ne oT

Jlexan
reojoruueckoro axyinprera MI'Y,
aKageMHuK J.YO. IlymapoBckuit
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Developers:

Faculty of Geology, MSU, scientist of the lithology and marine geology department A.G.
Roslyakov; 8(495)939-12-48, 8-903-521-66-77 arosl@rambler.ru

Experts:
1. P.P. Shirshov Institute of Oceanology laboratory Director
S.L. Nikiforov
2. Faculty of Geology, MSU professor A.V. Starovoitov

The program has been approved by Academic Council of Faculty of Geology, MSU (protocol Ne
)
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