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1. llean u 3a0a4y y4eOHOM AUCHUILIHHDI:

HeassMu  ocBoeHMs] AUCUUIVIMHBI «CTPYKTYPHO-MHMHEPAJOTHYECKHMH aHAJIU3
0Ca/I0YHbIX 00pPa30BaHUI» SABJISIOTCS:
— yIiyOJIEHHOE O3HAaKOMJIEHME C METOJO0JIOTHEH M METOJaMU HCCJIEI0BAaHUS OCHOBHBIX
opo000Pa3yONIMX M aKIECCOPHBIX MHMHEPAJOB, a TaKXKEe CTPYKTYPbl M BEIIECTBEHHOTO
cocTtaBa OOJOMOYHBIX MOPOJ (TPaHYIOMETPUYECKUN aHAJIW3 MECKOB U IMECYaHHWKOB Pa3HOTO
reHe3uca, MUHEpaJIOTUYeCKU aHalInu3 (Ppakiuii, JMarHOCTUKA JIUTOKIJIACTOB B LUTH(ax u Jp.);
— YCBOGHHE 3HAHMW O TIpoleccax oOpa3oBaHUS B DSHIOTEHHOW W OSK30TEHHOW cpene
aKI[ECCOPHBIX MHHEpAJIOB, W HM3MEHEHUS B cenuMeHtocdepe u crpatuchepe, o Qaxropax
BIUSHUS Ha OTH TPOLECCHl: KIMMATHUYECKUX, TEKTOHHYECKHX, TIeOMOP(OIOTHIECKUX,
THAPOXUMUYECKUX, O TECHOW B3aMMOCBSI3M OCAJ0YHOro mporecca ¢ (GOpMUPOBAHUEM
POCCBHIIIHBIX MECTOPOKJICHUN OJaropoAHbIX METAJJIOB, 0JIOBA, TUTAH-IUPKOHHUEBOIO ChHIPbS,
PEAKUX METAJIOB U IPYIMX IOJE3HBIX KOMIIOHEHTOB.

3agauu AUCHMILINHBI:
— nmnpuoOpeTeHHe 3HAHUI O TeHEe3UCe OCHOBHBIX TMOPOJ00OPa3yIONUX U aKIIECCOPHBIX
MUHEpajax, MOCTTeHETUYHBIX TUTIOTEHHBIX U THIEPTeHHBIX MPeo0pa3oBaHMsIX, U 00CTAaHOBKAX U
YCIOBUSAX UX JIOKQJIU3ALUU U KOHLIEHTPALUU B 0CaJJOUYHBIX 00pa30BaHMsIX;
—OBJIaJICHUE HaBbIKAaMH MPAKTHUYECKUX HCCIEIOBAaHUN — MakpoHaOto/ieHuil (onucaHue
00pa3loB OCAJOYHBIX MOPOJ M COBPEMEHHBIX OCAJKOB, MPUPOJHBIX OOHAXEHWH, KEpHA) U
MUKpOHaOIr01eHu B 1abopaTopuu (ONTHYECKast MUKPOCKOIHS);
— yMEHHME KOMIUIEKCUPOBaTh J1a0OpaTOpHbIE METOAMKU HCCIEIOBaHUS U  IOJIy4aTh
MCYEpIBIBAIOIINE JaHHbIE /ISl PELICHUS] HAYYHBIX U MPAKTHUYECKUX IPoOIIeM;
— YCBOEHHE OCHOB COBPEMEHHOI'O YYEHHS JIUTOJIOIOB O HEOOPATHMOW 3BOJIIOIMU OCAJ0YHOTO

rnpomnecca.

1. The purpose and objectives of academic discipline “Mineralogical and
compositional analyses of sedimentary formations”:

The purpose is:

— to study the methodology and methods of research of basic rock-forming and accessory
minerals, as well as of clastic rocks composition (granulometry of different genesis sands and
sandstones, mineralogical study of separated fractions, lithoclasts microscopic detection in thin
sections etc.);

— to acquire knowledge of accessory minerals formation process in endogenetic and exogenetic
environment, and of changes in sedimentosphere and stratosphere and of factors affecting the
process: climate, tectonics, geomorphology, geochemistry, close interrelation between
sedimentation and origin of placers of noble metals, tin, zircon-titanium minerals, rare metals
and other mineral components.




Objectives are:
— acquisition of knowledge of genesis of principal rock-forming and accessory minerals,
postgenetic hypogene and supergene (weathering) alteration, environment and conditions of their
allocation and concentration in sedimentary rocks;
—practical skills acquirement — macroscopic study (sample description of sedimentary rocks and
modern sediments, outcrops, drilling core) and microscopic study in the lab (optical
microscopy);
— skills of research methods’ integration to achieve comprehensive data for scientific decision
making and solving practical problems;
— adoption of the fundamental lithological doctrine of nonreversible evolution of a sedimentary
process.

2. MecTo y4yeoHoii qucnuninnbl B crpykrype OOII 6akanaBpuara

HucuuiuinHa «CTpyKTYpHO-MHMHEPAJIOTHUECKUN aHalIu3 OCaJO4YHbIX 00pa3oBaHUil»
BXOJIUT B Osok mpo¢uibHOW noarotoBku BapuatuBHoM wactu OIIIl (B.I'.). EE ocBoenue
OasupyeTcs Ha Kypcax OJIOKOB OOIIEHAYYHOUW M OOIIepPOPECCHOHAIBHON MOATOTOBKH 0a30BOM
gactu OIIIl, takux kak «@Pusuka», «Xumus odOmas», «OO0mas reojorus», a TaKKe Ha
Mmarepuajgax JUCHMIUIMH OJIOKOB o0menpodeccuoHanbHoil M NpoduiabHOM MOATOTOBKU
BapuatuBHOW wactu (B.B. u B.I'.) — «Jluronorus», «Kpucramiorpadpus», «MuHEpaniorus»,
«[lerporpadus» «l'maporeonorusi», «llaneontonorus», «Mcropuueckas reomorus». OnHa
o0ecreynBaeT B3aMMOCBS3b BCEX N3YYaeMbIX €CTECTBEHHOHAYUHBIX T'€0JIOTHYECKUX JUCIUILINH,
KacarollMuXcsi BOIPOCOB CTPOEHUS, pa3MEIEeHUs] U MTPOUCXOKICHNUS 0CaJJOYHBIX 00pa30oBaHUM —
MOPOJI U COBPEMEHHBIX OCAJKOB, M MPEJOCTaBISET BO3MOKHOCTD MPO(eCcCHOHAIBHOIO OCBOEHUS
B TOCJIEAYIOIIEM M3 KypcoB «JKojormueckas reosorus», «l'eoxumus», «l'eomopdomnorusy»,

«Merannorenus», «I'eonorus Poccuny, «I'€0TEKTOHUKA.

2. Place of the discipline in baccalaureate structure OPP

Academic discipline “Mineralogical and compositional analyses of sedimentary
formations” is one of the disciplines in the bachelor study program OPP, its variative part (V.G.).
The course is based on fundamental disciplines as “Physics”, “General Chemistry”, “General
Geology”, as well as on learning materials of specific courses of the variative part (V.V. and
V.G.) of OPP — “Lithology”, “Mineralogy”, “Petrography”, “Hydrogeology”, “Paleontology”,
“Historical Geology™.

The discipline provides an interconnection amongst all studied disciplines of natural
science and geology concerning the subject of genesis, composition and distribution of
sedimentary units — rocks and modern sediments, and gives an opportunity to apply the
knowledge professionally in one of the following courses “Geoecology”, “Geomorphology”,
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“Metallogeny”, “Geology of Russia”, “Geotectonics”.



3. TpeGoBaHus K pe3yJabTaTaM OCBOCHUS TUCHUIINHBI:

[Iponiecc wm3yuyeHHWs] JUCHMIUIMHBI HAmpaBlieH Ha (HOPMUPOBAHHE  CIEAYIOIIUX
KOMIIETECHIINH:
— o0najanne 3HAHUSAMU O TpeAMeTe M OOBEKTaX M3y4eHHs, METOJax HCCIIeOBaHus,
COBPEMEHHBIX KOHLENUUAX, IOCTHKEHHSIX M OrPAaHUYEHUSX €CTECTBEHHBIX HAayK: (U3HKH,
XUMHHU, OMOJIOTMH, HAyK O 3eMJIe M YEJIOBEKE, SKOJOTHH; BIIAJICHUE OCHOBAMU METOIOJIOTHUU
HAY4YHOTO IIO3HAHUS PA3JIMYHbIX YPOBHEW OpraHM3allid MaTepuH, MPOCTPAHCTBA U BPEMEHU;
YMEHUE, UCIIONb3YSI MEXAUCIUILIMHAPHBIE CHCTEMHBIE CBSI3U HAayK, CAMOCTOSITENILHO BBIIEIAThH
U pelarb OCHOBHBIE MHPOBO33PEHYECKHE M METOJIOJOTHYECKUE €CTECTBEHHOHAY4YHbIE U
COIMaJIbHBIC IPOOJIEMBI C IEIbIO ITaHUPOBaHuUs ycrounBoro pasputus (OHK-1);
— CHOCOOHOCTh K IMOUCKY, KPUTUYECKOMY aHAJIN3Y, OOOOIIEHUIO U CUCTEMaTU3alul Hay4HOU
uH(OpPMaLINH, K TIOCTAHOBKE 1I€JIeH UCCIICOBAHMS U BEIOOPY ONTUMAIILHBIX ITyTE€H U METOJIOB UX
noctmkenus (OHK-2);
— BJIaJICHHE METOOJIOTHEN HayYHBIX MCCieIoBanuil B mpodeccruonanbhoi oomactu (OHK-5);
— BJIaJICHHE HAaBbIKAMM MCIIOJIb30BaHMs MPOIPAMMHBIX CPEJICTB M pabOThl B KOMIIBIOTEPHBIX
CeTsAX, UCIIOJIb30BaHMs pecypcoB VHTEpHET; BiIaJeHHEe OCHOBHBIMH METOJaMH, crocobamu U
Cpe/ICTBaMU TOJIyYCHUs, XpaHeHus, nepepabotku uudopmarnuu (MK-3);
— CHOCOOHOCTh  HCIIOJIB30BaTh COBPEMEHHYIO BBIYUCIUTENBHYIO TEXHHKY M CIICIHAIIU-
3UPOBaHHOE IIPOrPAMMHOE OOECIIeueHNE B HayYHO-UCCIIe0BaTeNbekoii padore (UK- 5);
— CHOCOOHOCTh K TIOMCKY, KPUTHYECKOMY aHAIN3y, 0OOOIIEHUIO U CUCTEMAaTH3AIMH HAyYHOU
uH(pOpMaLKK, K IOCTAHOBKE 11eJIel NCClIe0BAaHUS U BEIOOPY ONTUMANIBHBIX ITyTEH U METOJIOB UX
noctmxenus (CK-2);
— CHOCOOHOCTh CaMOCTOSITENIBHO CTaBUTh KOHKPETHbIE 3a/aud HAy4yHBIX MCCIIEOBAaHUN U
pemaTrh WX C TOMOIIBIO COBPEMEHHOH ammaparypsl, 00OpYyIOBaHUS, HH(OPMAIIMOHHBIX
TEXHOJIOTHH, C UCIIOIb30BAHUEM HOBEHILIETO OTEYECTBEHHOr0 U 3apyoexHoro onbita (ITK-3);
— CHOCOOHOCTh TPUMEHATh Ha MPAaKTHKE METOIbl cOopa, 0O0paboTKH, aHAIM3a U 0000IICHUS
(oH10BOI, MOJIeBOM 1 1TabopaTopHo# reonornyeckoi uHpopmanuu (ITK-5);
— CHOCOOHOCTH MCMOJIB30BATh MPO(HUIBLHO-CIIENUAIN3UPOBAHHBIC 3HAHUS B 00JIACTH T€OJIOTHH,
reou3ruKy, T€OXMMHUH, TUAPOTEOJOTMM M HMHKEHEPHOH TIe0JIOTUH, TEOJOTMM M TE€OXUMHUH
TOPIOYMX HMCKOIMAEMBIX, AKOJOTHYECKOW TEOJOTHH JUIsl PEIIeHUS HAYYHBIX M TPAKTHYECKUX
3aj1a4 (B COOTBETCTBHUHM ¢ npoduiem moarororku) (ITK-21);
— CHOCOOHOCTh HCIONB30BAaTh MPOQPHIFHO-CIEINATH3UPOBAHHBIC 3HAHUS (YHIAMEHTAIBHBIX
pa3zienoB (U3MKH, XHUMHUHM, OSKOJOTMH JUIsI OCBOEGHHS TEOPETHMYECKHUX OCHOB TI€0JIOTHH,
reoU3uKy, reOXUMHUH, SKOJOTHYECKON T€0JIOTMH (B COOTBETCTBUU C MPOGUIEM IMOATOTOBKH)

(TIK-22);

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI 00 yYaIOLIUICS TOJIKEH:

3HAmMb: TCOPUIO KAXKIOTO BHJA H3YYaeMbIX (PU3NYECKUX IIOJIEH B CKBAXKHHE; CIIOCOOBI
MOJTy4eHUs! Teo(U3NUECKUX MapaMeTPOB B CKBaKMHAX, MPUHIUIIBI PEIICHUs 0OpaTHON 3a1auu,
T.€. IEPEeX0JT OT reoPpu3nIecKor HHPOPMAITH K TEOJOTHUYSCKUM CBOMCTBAM pa3pe3a, OCHOBHBIC
3a/1a4yM, pelraeMble KaxIbIM METOJIOM, MPUHIIUIBI KOMIUIEKCHOW WHTEPIPETAIMA CKBAKHMHHBIX
reopu3NIeCcKuX JaHHBIX;

yMemb: BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJEM, BO3HHUKAIONIMX B  XOJE
po(eCCHOHATLHOW ~ JEATENbHOCTH, TPHMEHATh 3HAHWA O  COBPEMEHHBIX  METoJax
reopU3NYEeCKNX WCCIEOBAHUA CKBaXHH, TNPOPECCHOHATHHO OTCIEKHBATh TEHIACHIMH U
HANpaBJIeHUsT Pa3BUTHA J(PQPEKTUBHBIX TEXHOJOTHH TI'eOJIOTHICCKOW pa3BEIKH, IPOSBIATH
npodecCHOHANBHBIN UHTEPEC K PA3BUTHIO CMEXKHBIX 00JIacTei.

61a0emsb: OCHOBHBIMH METOJAaMH, CIIOCOOAMH ¥ CpPEJICTBAMHU TIOJNyYEHUsS, XpaHECHUS U
00paboTku nH(MOpMAILIUK, UMETh HABBIKU 00pabOTKM JaHHBIX M pabOTaTh ¢ KOMIBIOTEPOM Kak
CPEJICTBOM YIIpaBJICHUS HH(OpMaIHeld, HaydHO-METOANYSCKUMHA OCHOBAMH M CTaHJapTaMH B
00jacTH Treo(U3NYECKUX WCCIICOBAHMA CKBOXWH W YMETh NPHUMCHITh HX, MPAKTHYCCKUM



AQHaJIU30M, JIOTUKOH, Pa3JINYHOIO POAA PACCYKIACHUSMM, HABBIKAMU KPUTHUUYECKOI'O BOCIIPUATUS
nHpopmanuu.

3. Requirements to results of discipline mastering

A process of discipline studying is directed on a formation of the following competences:

(1) Understanding the subject and objects of study, research methods, modern concepts,
achievements and limitations of natural sciences: Physics, Chemistry, Biology, sciences of Earth
and man, Ecology; foundations of methodology of scientific knowledge of different levels of
matter, space and time organization; the ability to highlight and solve the key philosophical and
methodological, scientific and social issues for sustainable development planning using the
interdisciplinary communication system of sciences (OHK-1);

(2) 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 (OHK-2);

(3) Awareness of scientific research methodology in the professional field (OHK-5);

(4) The possession of skills in the use of software and computer networks, the use of Internet
resources, the possession of basic methods, ways and resources of obtaining, storing and
processing information (MK-3);

(5) The ability to use modern computer equipment and specialized software in the scientific
research work (UK-5);

(6) The ability for search, 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 (CK-2);

(7) The ability to independently set the specific scientific research tasks and to solve them by
modern apparatus, equipment, information technology, with the latest national and international
experience (ITK-3);

(8) The ability to apply in practice the methods of collection, processing, analysis and synthesis
of the fund, field and laboratory geological data (ITK-5).

(9) The ability to use profile and specialized knowledge in the fields of Geology, Geophysics,
Geochemistry, Hydrogeology and engineering Geology, Geology and Geochemistry of fossil
fuels, environmental Geology for solving the scientific and practical problems (in accordance
with the profile training) (ITK-21);

(10) The ability to use profile and specialized knowledge of the basic branches of Physics,
Chemistry, Ecology for the mastering of theoretical fundamentals of Geology, Geophysics,
Geochemistry, environmental Geology (in accordance with profile training) (ITK-22);

(11) The ability to use profile and specialized informational technology for the solution of
geological, geophysical, geochemical, hydrogeological, geotechnical, oil-and-gas and
environmental geological tasks (in accordance with the profile training) (ITK-23).

As a result of discipline studying the student must

(1) Know the theory of each physical field studied in a borehole, the ways of obtaining
geophysical parameters in borehole, the solution principles of inverse tasks i.e. a conversion of
geological and geophysical data to the geological properties of section, the main tasks solved by
each method, the principles of complex interpretation of geophysical data;

(2) Be able to disclose the essence of natural scientific problems arising in the course of
professional activities, to use the knowledge of modern borehole geophysical methods, to track
professionally the tendencies and directions of effective technology developments in geological
exploration, to show professional interest in the development of adjacent fields;

(3) Possess of basic methods, ways and resources of receiving, storing and processing
information, have the skills in data processing and to work with a computer as a control tool of
information, scientific and methodological bases and standards in well logging field and to be



able to use their, practical analysis, logic, different kinds of reasoning, the skills of critical

perception of information.

4. CTpyKTYypa M colep:KaHue TUCHUILIMHBI

OO011as TpyA0EMKOCTh AUCHHUILINHBI «CTPYKTYpHO-MUHEPAIIOTHUECKUN aHAJIN3 0Ca/I04YHbIX

00pa3zoBaHuil» COCTaBISET 2 3a4E€THBIC SAMHUIIBI WK 72 yaca.

No Paznen Bunpl yue6HO#M paboThI, BKIIFOYAs DopMBbI TEKYIIETO
1/ | JACIUILUIMHBI CaMOCTOSITEIIbHYIO padOTy CTY/ICHTOB KOHTPOJIA
n ;s% (TpyA0E€MKOCTH B Hacax) YCIIEBAEMOCTH (10
% S JEKLUU [PaKT. 1a6 camocr, | Hedenam cemecmpa)
3| 8 . .
é % 3aHATHA | paGoThl | paboTa Popma
= o
&) IIPOMEXYTOYHOU
aTTecTaluu (no
cemecmpam)
1 Baenenne 7 1 2 1 CobecenoBanne
Oouiue
MpeACTaBICHUS
2 00 ocagoYHOM 7 2 2 1 CobecenoBanne
MPOIIECCE U €TO
CTagusX
3 OcagoyHble
00pa3oBaHus 7 3 2 1 CobecenoBanue
4 | I'panynomerpuu
ecKas
MHHEPAJIOTo-
nerporpaduuec
Kas 7 4 2 2 CobecenoBanne
KIaccuuKaIus
00JIOMOYHBIX
opoj
Hexotopsie
CBEJICHHSA O
5 npoteccax u 7 5 2 2 CobGecenoBanue
00cTaHOBKax
0CaIKOHAKOTLIE
HUA
AKkueccopHble
6 MUHEpaJIbI 7 6 2 2 CobecenoBanue




OcHOBHbIE
TIOHATHS O
- JIUTOJIOTO-
(anmaasHOM 7 7 2 2 CobecenoBanne
aHau3e u
TEPPUreHHO-
MHUHEpaJIOruyec
KHX
TIPOBUHIIHAIX
8 | I'panynomerpuy IIpuem npakTuyeckux
€CKMIl aHaIn3 7 |1- 6 3 3aIaHnAi
2
9 | Munepanoro- IIpuem npakTuyeckux
neTporpaduyec 7 | 3- 6 4 3alaHui
KUH aHau3 4 CobGecenoBanue
10 | Uzyuenue IIpuem npaxrTuyeckux
aKIIECCOPHBIX 7 5- 4 4 3a7aHui
MHUHEPAJIOB 6
11 | Beinenenue u
H3yYCHUE [IpreM npakTHIECKUX
MUHEPAIOB 7 7- 6 4 3a1aHAN
TSDKEION 10 KonTponbHas padora
bpakyn
12 | Pexoncrpyxkuus
HEKOTOPBIX YepT
nayieoreorpadu CobecenoBanue
au 7 |11 6 4 [IpreM npakTHIECKUX
MTAICOTEKTOHUK - 3aaHul
u 12
Bcero uacos 14 28 30 3auer

Coneprkanue TUCHUTUIAHBL:

@) 1IeKUUOHHO20 Kypca:

BBenenue.

bazoBble MOHATHSA: CTPYKTYpPHO-MHUHEPAIOTUYECKUN aHAIM3 OCAJIOUYHBIX O0pa3oBaHMHA,
peuiacMbIC UM HpO6J’IeMI)I; e, 3aJa4 1 METOAbI UCCIICAOBAHMA.

O0mme mnpeacraBjieHuss 00 O0CAJOYHOM Mpolecce M €ro Craausix: HCTOPHKO-

T€OJIOTMYECKMH M I'eHEeTUYSCKUI MMPUHIHUIIBI TO3HAHUA 0CaJOYHOI0 ITponecca. Ero cragum: 1 -




MOOWIIM3aIUsl BellecTB (TUIEpreHHas, OMOreHHass ¥ BYJKAHOTEHHas), 2 — areHThl IepeHoca
00JIOMOYHOTO MaTepuajia M HaKOIUIeHHWEe (CeIUMEHTOreHe3), 3 — auareHe3, 4 — KararcHes.
OOmue cBeAeHUS O BIUSHUU KIMMaTHYECKOrO (TYMUAHOIO, apuJHOTO, JIEAOBOIO) U
TEKTOHMYECKOTo ()akKTOpPOB Ha 30HBI 0CAAKO0OPAa30BAHHUS.

Ocanounbie 00pa3oBaHMA: OCAJI0K U OCaJ0YHAs IOPOJIa, 00JIOMOYHBIE MTOPOJIBI — MECKU
U TIECYAHHMKH, OCHOBHBIE IOPOI000pa3yloIMe M aKIECCOPHbIE MHHEpAbl KIACTOJIUTOB, UX
XapakTepHble KpHcTawiorpadpuyeckue, (U3NYECKUE U OINTHYECKHE CBOWCTBA, XapaKTEpHBIC
OCOOCHHOCTH B 0CaJKaX U BO3MOXKHbIE UX UCTOYHHUKHU.

I'panyjsomerpuueckasi ©W  MUHepajoro-nerporpadpuyeckass  Kjiaccupukanus
00JIOMOYHBIX MOPOJ: OIPEJEICHUE TUIIA IOPOJ 10 TPAaHYJIOMETPUM U COJEPIKAHUIO BETYILIETO
KOMIIOHEHTA, BEIIECTBEHHOMY COCTaBY MOPO1000Pa3yIOIIUX KOMIIOHEHTOB.

Hekoropble cBeieHusi 0 Tmpomeccax M O00CTAHOBKAX 0OCAIKOHAKOILIEHHUS:
BO3HUKHOBEHHUS TOTO WJIM WHOTO KOMIIOHEHTA, BBISBJICHHE CIOCO0a OCaXKIEHUS U areHTOB
nepeHoca 00JIOMOYHOTO MaTepralia JIjIsi BOCCTAHOBJICHUS! 0OCTAaHOBOK CETMMEHTAINH.

AKIleccOpHble MUHEPaJIbl: JJA0OPAaTOPHBIE METO/IbI UX BbIIEICHUS U U3ydeHus (Ha Oaze
yueOHOM KOJUIEKIIMM M HMCKOMOTo oOpa3na), kiaccupukanus 10 YCTOMYMBOCTH K
BBIBETPUBAHUIO, TMPOUCXOXKICHUIO (QIJIOTUTCHHbIE U AyTUTCHHBIE), OMpEleJICHHE CTEleHU
3pEeIOCTH MUHEPAIBHBIX aCCOIMAIMi C BBIIBICHHEM HEKOTOPBIX UYepT Mayieoreorpaduu u
MaJeOTEeKTOHUKY BpeMEHU (POPMUPOBAHUS OCATOYHBIX 00pa30BaHMIl.

OcHOBHBIC TOHATHS O JIMTOJOro-pamuajJbHOM aHaJAW3e W TEPPUICHHO-
MHMHEPAJIOTHYeCKHX TMPOBHHUMAX M WX 3HAUYeHWs I naneoreorpaguu, NpUMeEpbI
PEKOHCTPYKIIMHU JIPEBHUX OOCTAaHOBOK JIOKAIM3AlMK U KOHIIEHTpAIMK 00JIOMOYHOIO MaTepuaa
U CeIMMEHTOreHe3a.

0) nabopamopHbIX 3aHAMUILL:

I'panyaomerpuyecknii anaau3 (6 4acoB) — MOATOTOBKA 00pa3iia HCKOMO# 00JIOMOYHOM
MOpPOJIbI, €r0 MAaKpPOCKOIMHMYECKOE ONHMCAHWE W MPOBEJCHHE aHalu3a CUTOBBIM METOJIOM U
METOJIOM JBOWHOTO OTMYy4MBaHMs; 00paboTka, rpaduyeckoe H300pa)keHHE U TE€HETHYECKOoe
UCTOJIKOBAaHUE PE3yJIbTAaTOB aHalM3a C BbIIBIEHHEM XapaKTepa COPTHPOBKU OOJIOMOYHOIO
MaTepuaia U CTENEHH 3PEIOCTH 10 IPaHyJIOMETPHUH.

Mumnepasioro-nerporpadpuyeckuii anauu3 (6 4acoB) — uzydeHue moj OMHOKYJISIPOM C
oTpezieNIeHueM TeHETUYECKUX MPU3HAKOB MOPOJHBIX KOMIIOHEHTOB (KBaplia, KPUCTAJJIOKIACTOB,
JMTOKJIACTOB, OMOT€HHBIX OCTaTKOB), C MX OIMCAHMEM M 3apHUCOBKOW C y4YeTOM pasMepa,
COCTaBa, OKAaTAaHHOCTH M XapaKTepa MOBEPXHOCTH 3epeH, a Juid OO0JIOMKOB MOpoa U Omoca —
CTPYKTYpbI, TEKCTYpbl, COCTaBa M CTENEHH BBIBETPEIOCTH WJIM H3MEHEHHOCTH; IOJCYET

COACPpIKAaHNA Pa3IMYHBIX IOPOAHBIX KOMIIOHCHTOB H OIPCACICHHUEC ICTPOTUIIA q)paKHI/II/I;



BBISABJICHUC CTCIICHU 3PCIIOCTU IO OKATAHHOCTU M COCTaBy, U MPCABAPUTCIIBHOC NCTOJIKOBAHUEC
pe3yibTaTOB JUIsl YCTAHOBJICHHUS IyTE€H M Cpeabl IMepeHoca OOJIOMOYHOro Marepuaia u
BBISICHEHUS] 0OCTAaHOBKH U YCJIIOBUI OCa/IKOHAKOIIJICHHUS.

N3yuyeHue akieccOpHbIX MHUHepPaJoB (4 vaca) — MUHEpAJIOB TsDKEIOW (ppakmuu w3
y‘Ie6H0fI KOJUICKOHUHW C OIMMCAHHUEM €0 OCHOBHBIX JHArHOCTHUYCCKUX ITPU3HAKOB, 0co0eHHOCTENR
B OCaaKax MU paclpoOCTpaHCHHA B ITIOPOAHBIX KOMILICKCAX.

Bbigesienne W u3yYeHHe MHHEPAJOB TsiKenoil ¢pakuuu (6 4acoB) U3 MCKOMOTO
06pa3ua, C OIIMCaHUEM KaxXaoro MHHEpaIa (xapaKTepa OKaTaHHOCTH, OCHOBHBIX
JUArHOCTUYECKUX U TI/IHOMOp(bHBIX IMPHU3HAKOB, BTOPHUYHbIX H3MeHeHHﬁ), MoACYET COACPIKAHUA
Pa3IMYHbIX MUHECPAJIOB U BBIACIICHUC MHHepaHOFquCKOﬁ acconuanuu.

PexkoHCTpyKIIUSI HEKOTOPBIX YepT najeoreorpagumu 1 NajaeoTeKTOHNUKH (6 4acoB) C
OIpCACIICHUCM HCTOYHHKOB 00JIOMOYHOI'O Marcepualia H oOnacrei CHOCa, a TaKXC¢C
HNAJICOKIIMMATUYCCKUX WU MNAJICOTCKTOHHNYCCKHUX yCHOBI/Iﬁ q)OpMI/IPOBaHI/ISI HCKOMOTI'O 06paaua
00JIOMOYHOM TOPOJIBI.

4. Structure and Content of the discipline

General work capacity of the “Mineralogical and compositional analyses of sedimentary
formations” discipline is 2 points of credit or 72 hours.

= Academic
_ b é Type of academic work, including students’ perf_orm?nce b
No | Sectionof | §| g self-studies (capacity in hours) monitoring form (by
discipline | E| 5 weeks of semester)
Al 3 _ _ Interim attestation
= lectures | seminars | practice | lab. work zteligy form (by semester)
1 | Introduction 7 1 2 1 Interview
Overview of
the
sedimentary 7 2 2 1 Interview
2 | process and its
stages
3 SeEjlmentary 7 3 2 1 Interview
units
Granulometric
, mineralogical
and
4 | petrographic 7 4 2 2 Interview
classification
of sedimentary
rocks
General
information on
Process and 7 5 2 2 Interview
environments
S | of
sedimentation
Accessory .
6 minerals 7 6 2 2 Interview




General
concept of
litho-facial

7 | analysis and 7 7 2 2 Interview
terrigene-
mineralogical
provinces

8 Granu[ometrlc 7 | 12 6 3 Practical exercise
analysis assessment
gﬂldneraloglcal Practical exercise

9 : 7| 34 6 4 assessment.
Petrographic -

Interview
analyses
Accessory Practical exercise

10 minerals study 7] 56 4 4 assessment
Heavy
minerals . .

. Practical exercise
fraction 7-

11 . 7 6 4 assessment.
extraction and 10 A
. Final test
Its
examination
Paleogeograph
ic and 11- 6 Interview.

12 | paleotectonic 7 19 4 Practical exercise
features assessment
reconstruction
Total hours 14 28 30 Test

Discipline matter:

a) lectures:

Introduction.

Basic concept: mineralogical and compositional analyses of sedimentary units and its
approach to the possible problems; purpose, objectives and research methods.

Overview of the sedimentological process and its stages: historical, geological and
genetic principles of the sedimentary process perception. Its stages: 1 — mobilization of material
(supergene, biogenic and volcanogenic), 2 — clastic material transportation agents and
accumulation (sedimentogenesis), 3 — diagenesis, 4 — catagenesis. General information on the
impact of climate (humid, arid, glacial) and tectonic factors on sedimentation environments.

Sedimentary units: a sediment and a sedimentary rock, clastic rocks — sands and
sandstones, major rock-forming and accessory minerals of clastolites, its specific
crystallographic, physical and optical properties, specific features in sediments and its possible
sources.

Granulometric and mineralogical-petrographic classification of clastic rocks: rock
type definition by granulometry, the major component content and mineral composition of rock-
forming material.

General information on process and environments of sedimentation: origin of
components, defining the way of sedimentation and agents of transportation of clastic material to
reconstruct the sedimentation environment.

Accessory minerals: lab methods of its detection and studying (based on tutorial rock
collection), its classification by genesis (allochtone and autochtone), resistance to weathering,
mineral assemblage maturity degree with definition of paleogeographic and paleotectonic
conditions at the time of forming.

General concept of litho-facial analysis and terrigene-mineralogical provinces - its
importance for paleogeography; examples of reconstruction of paleo-environmnent and paleo-
conditions of sedimentogenesis and clastic material localization.




0) practicum:

Granulometric analysis (6 hours) — a rock sample preparation, its macroscopic
description, screening and desliming; processing, visualization and genetic interpretation of the
results with definition of material’s nature of sorting, and degree of maturity.

Mineralogical and petrographic analyses (6 hours) — binocular study with
determination of genetic features of the components (quartz, crystalloclasts, lithoclasts, biogenic
remains), its description with a sketch following their size, composition, shape and character of
the grain surface, as for the rock fragments and biogenic remains — following their structure,
texture, composition and degree of alteration or weathering; counting the different type rock
fragments and definition of petrotype of each fraction; degree of maturity determination by
composition and angularity of grains, and preliminary interpretation of results to reveal the
means and conditions of clasts transportations to clarify environment and conditions of
sedimentation.

Accessory minerals study (4 hours) — minerals of the heavy fraction from the tutorial
collection — description of diagnostic features, specific of distribution in sediments and rock
formations.

Heavy minerals fraction extraction and its examination (6 hours) from a given rock
sample, with description of each mineral (principal diagnostic and typomorphic characteristics,
degree of angularity, secondary alterations), similar mineral fragments counting and
determination of the mineralogical assemblage.

Paleogeographic and paleotectonic features reconstruction (6 hours) with
determination of clastic material sources and source areas, as well as paleoclimatic and
paleotectonic conditions of forming for each given sample of clastic rocks.

5. PekoMeHayeMble TEXHOJIOTUH:

[Ipn peanuzauuu nporpammbl AUCUMILIMHBL «CTPYKTYpHO-MHHEPAIOIMUECKUN aHaIN3
0CaJIOYHBIX 00pa30BaHMI» IMIMPOKO HCIOJIB3YIOTCA pa3iMyHble 00pa30oBaTENIbHbIE TEXHOJOTUU
BO BpeMsl ayIMTOPHBIX 3aHATHH (42 yacoB) U caMOCTOATENBbHOM paboThl cTyeHTOB (30 yacos).

IIpn yrennn Jgexuuii (14 4acoB) UCHOIB3YIOTCS UHMEPAKMUBHbLE NEKYUU-8UZYANUZAYUU
¢ ucnonb3oBanueM [IK n xomMmbploTepHOro MpoekTopa, U BHIIECICHUEM B BU3YaJIbHOH (opme
0a30BBIX MOHSTHUH, METOJOB HCCIIEIOBAaHUS W TI'E€HETHMYECKON HWHTEpIpEeTalud CTPYKTYPHO-
MHUHEpaJIOTHYECKOT0 aHaIM3a 0CaJOUYHBIX 00pa30BaHN, KOMIIOHEHTOB OPOJ U OCAKOB.

IIpn naGoparopHbiX 3aHsaATHUAX (28 yacoB) B CHEUMAIM3UPOBAHHOM ayIUTOpUU
KadeIpsl IUTONOTMU U MOPCKOI reosioruu I'eonornueckoro gakynprera MI'Y ucnons3yrorces:

— nabopaTopHoe 000pyAOBaHUE U MaTEPHUAIIBI;

— onTHYecKue MpuOops! (Jryna, OMHOKYIAPHl 1 MUKPOCKOIIBI);

— ocoboe 000py/0OBaHME, MO3BOJIAIONIEE BBHIBOJUTh Ha HIMPOKO(OPMATHBI MOHHUTOP
MUKPOCKONHUYECKHE H300pakeHHUsT MUHEPAJIOB JIETKOW W TSKeNol (pakuuii, JTUTOKIACTOB U
HNETPOTHUIBI 00JJIOMOYHBIX MOPOJI B PEAIbHOM PEKHMME BpEMEHH, U TPEJCTABIATh TEOPETHUECKUN
MaTepuail B BHJE MYJbTHUMEIUNHBIX MPE3CHTALMA U1 TEHETUYECKOTO0 HCTOJIKOBAHMS
MOJIyYEHHBIX CTYAEHTAMH PE3YJIbTAaTOB aHAJTUTUUECKUX JTAHHBIX.

IIpu camocrosiTeIbHOM padoTe CTYICHTOB B CIECHHAIM3UPOBAHHONW ayIUTOPUHU

Kadeapsl TUTOIOTUU U MOPCKOM reosioruu ['eonornyeckoro ¢akynbrera MI'Y ninm 6ubnuoreke



I'eonornueckoro dakynprera (30 YacoB) MMOJ PYKOBOJICTBOM TPEMOJaBaTeisi B BHJIC
KOHCYJIbTAIIMH WJIA TIOMOIIY TIPOUCXO/IUT:

— ONHCaHUEe MCKOMOro obpas3na 00JOMOYHON MOpPOJBI M BBINOJIHEHHE JTa0OpaTOPHBIX
paboT (rpaHyIOMETPUUYECKUI 1 MUHEPAIOTO-TIETpOrpapuuecKuil aHaIu3bl);

— OIlpe/ieJICHHE U OMHMCAHUE OCHOBHBIX MOPO1000PA3yIOIINX U aKIIECCOPHBIX MUHEPAJIOB;

— o0pabotka, rpaduueckoe m300pakeHHE M TEHETHYECKOE MCTOJIKOBAHHE PE3yJbTaTOB
UCCIIC/IOBAHMS,

— aHaJIU3 U CUHTE3 Pe3yJIbTaTOB UCCIIEJOBAHUS, U TOATOTOBKA (PAKTUUECKOr0 MaTepuasa
K [IpEe3eHTAIUH.

[lo pe3ynpratam ayauTOPHOW M BHEAyOUTOPHOH pabor (paboTa ¢ nHUTEpaTypHBIMHU
UCTOYHUKaMH, pecypcamu WHTepHer, 0a3amu NaHHBIX Kadeapbl JHMTOIOTHH M MOPCKOH
Te0JIOTUH) CTYICHTHI [10/1 PYKOBOACTBOM IpENoAaBaTesis TOTOBSIT:

— UTOTOBYIO IIPE3EHTALIMIO MO Pe3yJbTaTaM U3YYeHUS HCKOMOTOo 00pa3iia 00JI0MOYHBIX
MOPOJ] Pa3HBIMHA METOJIAMH HCCIIEOBAaHUS C TpaduyecKuM M300paKEHUEM M WX T€HETHYECKON
WHTEpIPETALNEH;

— pedepar o uctopuu GOpMUPOBAHUS OCATOUYHBIX 00pPa30BaHHUM M MX KOMIIOHEHTOB C
PEKOHCTPYKIIMEH OCHOBHBIX uepT mnaineoreorpaduu u MalCOTEKTOHUKU, U BBISCHEHHUEM
(axTOPOB JOKATHM3AKUU M KOHIICHTPALWH MTOJIE3HOTO (PYAHOTO WM HEPYIHOTO) KOMIIOHEHTA.

5. Recommended technics:

During the course of “Mineralogical and compositional analyses of sedimentary
formations” there are various educational technics are widely used at the time of classroom
training (42 hours) and students self-guided work (30 hours).

While lecturing (14 hours) interactive visualization is performed with use of PC and a
projector with demonstration of educational material of basic concepts, research methods and
genetic interpretation of mineralogical and compositional analyses of sedimentary formations,
rock components and sediments.

While practicum (28 hours) in special-purpose auditorium at Lithological and Marine
Geology department of Geological faculty of MSU are used:

— lab equipment and educational materials;

— optical devices (lenses, binoculars, microscopes);

— special equipment allowing students to see on the big screen fragments of minerals of
light and heavy fractions, lithoclasts and petrotypes of clastic rocks under the microscope in real-
time mode, that they can use the theoretical material of the presentations in genetic
interpretations of the analytical results of their studies.

While self-guided work (30 hours) in the specific-purpose auditorium at Lithological
and Marine Geology department of Geological faculty of MSU or in the library of Geological
faculty of MSU with consultations of the lecturer, students perform:

— description of a given sample and performance of granulometric, mineralogical and
petrographic analyses;

— definition of basic rock-forming and accessory minerals;

— processing the results of the research with its visualization and genetic interpretation;

—analysis and synthesis of the results, and results presentation.



By the results of the work in-classroom and in library (with books on specific subject,
resources of Internet, database of the Lithology and Marine Geology department) students
prepare: — final presentation based on the results of the given clastic rock sample study,
with visualization and genetic interpretation; — an overview of history of sedimentary
rocks formation, its components, with reconstruction of main features of paleogeography and
paleotectonics, and with definition of factors of localization and concentration of mineral
components.

6. OueHOYHBbIE CPeCTBA /ISl TEKYILIEro KOHTPOJISA yCIIeBaeMOCTH, IIPOMEeKYTOUHOM
aTreCcrainmm 1Mo uToraM OCBOCHUA JUCHUIIJIMHBI

B Teuenne npenonaBaHus AUCUUIUIMHBL «CTPYKTYPHO-MUHEPAJIOTUYECKUN aHaIU3
0CaJOYHBbIX O6pa3OBaHHI>'I>> B KayeCTBEC (bOpM TEKYIIETO KOHTPOJIA YCII€BACMOCTU CTYACHTOB
HCIIOJIB3YIOTCA TaAKUC (1)0pMLI:

— Kak cobeceI0BaHME MPH NMPUEME PE3YJIBTATOB JIA0OPATOPHBIX PabOT C OLIEHKOMH,

— BBIIIOJIHCHUC py6e)KHI>IX CaAMOCTOSATCIIbHBIX pa60T 110 OTpa6OTKe MPAKTUYCCKUX HAaBbBIKOB
MakpoO- U MHUKPOCKOIIMYCCKOIo H3Yy4YCHHA OCHOBHBIX H0p0ﬂ006pa3YIOH_II/IX H aKIECCOPHBIX
MHHCPAJIOB,

— UTOroBasi KOHTPOJIbHAs paboTa C OLEHKOM.

[To wtoram oOydeHuss B 7-OM ceMecTpe MPOBOJIUTCS 3a4eT C 3alIUTON Mpe3eHTAIuU
Te€HETHYECKOH HHTepHpeTaHHeﬁ JaHHBIX, INOJIY4YCHHBIX, B pe3ybTaTe IIPOBCACHHBIX
T'pPaHyJIOMETPHUICCKOI'0 U MI/IHepanoro-neTporpa(bI/Iqecxoro AdHAJIM30B KOMIIOHCHTHOI'O COCTaBa

00JIOMOYHBIX 00pa3oBaHWi, W 3HAHMUS TEOPETHUUECKUX OCHOB AUCHMIUIUH «CTpPYKTYypHO-

MUHEPATIOTUYECKUI aHAJIN3 0CaJOUHBIX 00pa3oBaHUil» U «JIuTonorus».

KoHnTpoJibHbBIC BONIPOCHI H 3aJaHUSA:
1. MUKpOCKOTIMUECKOE OMMCAaHNE PA3HOBUTHOCTEN 00JIOMOYHBIX TTOPOJT
2. AKiieccopHble MUHEpaJIbl OKCHJIHOM IpYIIIbl: ONTHYECKask XapaKTepUCTHKA, OCOOEHHOCTHU B
0CaJKax M PaclpOCTpaHEHHUE.
3.. AKieccopHble MUHEpaJIbl TPYyHIbl aM(puOOI: OonTHUECKas: XapaKTepUCTHKA, OCOOCHHOCTHU B
0CaJKax U paclpoCcTpaHEHHUE.
4. AK1ieccopHble MUHEpabl TPYIIbI MUPOKCEHOB: ONTHYECKAs XapaKTepUCTHKa, OCOOEHHOCTH B
0CaJKax U pPaclpoCTPaHEHHUE.
5. AK1ieccopHbIe MUHEPAJIbI TPYIIIBI AU0TA: ONTHYECKAs XapaKTepUCTUKA, OCOOCHHOCTH B
0CaJKax U paclpoCcTpaHEHHUE.
6 . AKuieccopHble MUHEPAJIBI TPYIIBI TPAHATOB: ONTHYECKAsl XapaKTepUCTHKa, 0OCOOEHHOCTH B
0CaJKax U pPaclpoCTpaHEHHUE.
7. Cdanepur, CHIUIMMAHUT U KUAHUT: ONITHYECKAs XapaKTePUCTHUKA, OCOOEHHOCTH B OCaKaxX U

pacnpocTpaHEHHE.



8. AKlieccopHbI€ pyJHbIE MUHEPAJIBI: ONTHYECKAs XapaKTEPUCTHKA, OCOOEHHOCTH B OCaJIKaxX U
pacnpocTpaHEHHE.

9. AxnieccopHble MUHEpAJIBI TPYIIIIBI CITFOJI: ONITUYECKAsk XapaKTepUCTHKA, 0COOEHHOCTH B
OCaJKax U paclpoCcTpaHEHHE.

10. Anatut, HUPKOH, MOHAIUT: ONTUYECKasl XapaKTEpPUCTUKA, 0OCOOCHHOCTH B OCa/IKaxX U
pacnpocTpaHEHHE.

11. Mukpockonuyeckoe orpeaesieHue KOMIOHEHTHOTO COCTaBa 0CaJ0YHbIX 00pa30BaHMIA:
MECYaHUKOB

12. Ctaguu ceIUMMEHTOreHe3a.

13. [IpyHIMTIBI CTPYKTYPHO-MUHEPATOTUYECKOTO aHAIH3a 0OJIOMOYHBIX ITOPO/I.

14. XapakTepucTuKa IPeBHUX H COBPEMEHHBIX 00CTAaHOBOK HAKOIUICHHS OOJIOMOYHBIX TIOPOJ.
15. IlpuHUIUTBL TUTONOTO-(aUATHHOTO U TEHETUYECKOTO aHAIHU30B.

16. Knumarnueckasi 30HaJIbHOCTh CEIMMEHTOI€HE3a

17. Ocamounslii mporiecc U GOPMUPOBAHUE POCCHITHBIX MECTOPOKIACHHHA PEIKHX,
PeAKO3EMENIbHBIX U OJIarOPOJHBIX METAJLIOB.

18. Ocamounslii mpouecc U GOPMUPOBAHKE PYAHBIX POCCHITHBIX MECTOPOXKICHUH.

19. TlonsiTHE TEPPUTEHHO-MUHEPATOTUYECKUX MPOBUHIIMIA B Majeoreorpaduu.

20. DBorONHS POCCHITIE00PA30BAHUS B UCTOPUU 3EMITH.

6. Methods of evaluating students’ performance, interim evaluation following the
results of the discipline acquirement.

During the educational process, there are various forms of evaluating students’
performance, as follows:
—an interview during the practical work evaluation;
— milestone self-guided work to develop macro- and microscopic practical skills while studying
major rock-forming and accessory minerals;
— final examination with a grade.

Following the results in the 7™ semester, there will be a test with a presentation on the
genetic interpretation of data obtained during the granulometric, mineralogical and
compositional analyses of the components of clastic formations and the theoretic knowledge of
fundamentals of the disciplines “Mineralogical and compositional analyses of sedimentary
formations” and “Litology”.

Examination questions and assignments:

1. Microscopic description of different types of clastic rocks.

2. Accessory minerals of oxide group: optical characteristics, specific features and distribution.
3. Accessory minerals of amphibole group: optical characteristics, specific features and
distribution.

4. Accessory minerals of pyroxene group: optical characteristics, specific features and

distribution.



5. Accessory minerals of epidote group: optical characteristics, specific features and
distribution.

6. Accessory minerals of garnet group: optical characteristics, specific features and distribution.
7. Sphalerite, sillimanite and kyanite: optical characteristics, specific features and distribution.
8. Accessory ore minerals: optical characteristics, specific features and distribution.

9. Accessory minerals of mica group: optical characteristics, specific features and distribution.
10. Apatite, zircon, monazite: optical characteristics, specific features and distribution.

11. Microscopic definition of sedimentary rocks composition: sandstones.

12. Stages of sedimentogenesis.

13. Principles of mineralogical and compositional analyses of clastic rocks.

14. Characteristics of ancient and modern environments of sedimentation..

15. Principles of litho-facial and genetic analyses.

16. Climate zoning of sedimentogenesis.

17. Sedimentation and placer deposits of rare, rare-earth and noble metals.

18. Sedimentation and genesis of ore placer deposits.

19. Definition of terrigene-mineralogical provinces in paleogeography.

20. Evolution of placers in the Earth history.

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHue TUCHMIINHBI:

a) OCHOBHasI TUTEpaTypa:
1. Anackypt O.B. Jlutonmorus: yueOHUK JJIsi CTYA. BBICHI. y4ueO. 3aBe/ieHuid. M.: u3aaTenbCcKuit
neHTp «Akagemus». 2008. 336 c.
2. ®ponos B.T. Jlutonorus. M.: U3n-Bo MI'Y. 1992. Ku. 1-334 c.; 1993. Ku. 2-429 c.; 1995.
Kun.3-352c.
3. KpamenunnukoB I'.®., BonkoBa A.H., UBanoBa H.B. VYuenme o ¢auusx ¢ ocHoBamMH
autonoruu. YueO. nocodue. M.: U3n-so MI'Y. 1978. 202 c.
4. JlorBunenko H.B. BBenenue B MeTOAMKY HMCCIIEIOBaHUS OCAJOYHBIX MOPOJ. XapbKoB.: U3a-
Bo XI'Y,. 1957. 130c.

0) IOTIOTHUTEIBHAS JIUTEPATypa:
1. [peo6paxenckuit U.A. u Capxucsa C.I'. Munepasnbl ocalouHbIX MOpoA (MIPUMEHUTEIBHO K
U3y4eHHIO He(TEHOCHBIX OTiIOKeHui) M.: M31-Bo HeTAHON M TOPHO-TOITUBHON JIUTEPATYpHI.
1954. 462c.
2. Ilertumxon @. k. Ocagounsie ropusie mopoxasl. [lep. ¢ anrin. M.: Hexpa. 1981. 751c.
3. Jloreunenko H.B., Cepreesa .M. MeTozs! onpeesieHnust 0CaJ0UHbIX TOpoa: YueOH. mocodue

111 By30B. JI. Henpa. 1986. 240 c.



4. ®ponoB B.T. PykoBoacTBO K 1a00OpaTOPHBIM 3aHATUSIM IO TIETpOrpaduu 0CaTIOYHBIX TOPOI.
M.: U3n-Bo MockoBckoro ynusepcurera. 1964. 310 c.

5. ®oprynaroBa H. K., AraponoBa I'. B. [lecuanuku. CocraB, CTpyKTypa, Kiaccupukanus,
Makpoonucanue u uzydenue B numidax. — M.: ®I'VIT «kBHUT'HN». 2012. 134c.

B) IporpammHoe obecrieuenre u HTepHET-pecypehl:

1. www.nbmgu.ru - 6ubnroreka MOCKOBCKOTO I'yCy1apCTBEHHOTO YHUBEPCUTETA;

2. www.elibrary.ru - Hayunas snexkTpoHHas OMOIMOTEKA;

3. www.lithology.ru - nadopMaIHOHHBIN TOPTAI, TOCBAIICHHBIH JTUTOJOTHH.

8. MaTtepuajibHO-TEXHUYECKO€E o0ecevyeHne TUCHUIIMHBI

Jlyist MaTepuanbHO-TEXHUYECKOTO 00ecredeH s TUCITUTUINHBI «CTPYKTYpHO-MHUHEPATOTHIeCKHIA
aHAIM3 OCAJOYHBIX O00pa3oBaHUWiI» WCHOIB3YIOTCA: 1. crHenuamu3upoBaHHAs —ayIUTOPUS,
OCHAIlleHHas y4eOHOM KoyuieKuued oOpas3loB M HUTM(POTEKOH MO BCEM TPYIIaM OCaTOYHBIX
o0Opa3oBaHuii, U 00OpyJOBaHHAsT KOMIUIEKTOM ONTHYECKUX MHUKPOCKOIOB M CIHEIUAIbHOMI
anmnaparypou, MO3BOJISIFONICH BBIBOJUTH MHUKPOCKOMUYECKUE H300PKEHUS TOPOJ B PEKUME
pETbHOTO BPEMEHH Ha IMUPOKO(GOPMATHBIE MOHUTOP ¥ HCIOJB30BaTh IPE3CHTAIlMH B

3MeKTpOHHOM Buje; 2. bubnuorteka ['eonmornyeckoro axynprera MI'Y.

PazpaboTumnkm:

Kagenpa nutonoruu 1 MOpckoit reosoruu K. M. CenaeBa
['eonoruueckoro ¢akynsrer MI'Y umenu M.B. JlomoHOCOBa

Pabounii Tenedon, MoOHIBHBIN TenedoH, e-mail

495 939 4937
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