IIpunaoxenne 2 k PII/L «I'eosiorus»

21.05.05 ®dusnyeckue Mpouecchbl TOPHOro WM HepTerazoBoro NPoOU3BoOACTBA
Hanpasisiennocts (mpoduiin) @usnveckne nNpouecchbl rOPHOro NMPoOU3BoACTBA

®opma 00yueHHs — OUHAas
I'on nadopa - 2021

®OH/I OHEHOYHbIX CPEACTB 110 JUCHUIIVIMHE

1. OO0uue cBegeHus

1. | Kadenpa

I'opHoOTO Ena, HAyK 0 3eMile U IPUPO000yCTPOICTBA

Ko u HanpaBJieHHE MTOJITOTOBKH,
HaIpaBJIeHHOCTH (TIPOdHITB)

21.05.05 @wusuyeckne  MPOIECCHI  T'OPHOIO WK
HedrerazoBoro mnpousBoicTBA, DU3MUYECKHE MPOIECCHI
TOPHOTO MPOM3BOJICTBA

3. | ducrummaa (MOIyIh) T'eonorus
KonuuecTBo 3TanoB ¢hopMUpoBaHHs
4. | xoMneTeHIuH (pa3aeibl, TEMbI 21

JTACITUTITFHBI )

2. Ilepevyenb KoMneTeHUM M

KO)I 1 HAMMCHOBAaHHEC
KOMICTCHIIUH

KOI[ U HAUMEHOBAHHUEC HHAUKATOPA JOCTUKCHU S
KOMIICTCHINH

OIIK-2. CnocobeH ¢  ecTeCTBEHHOHAYYHBIX
MO3ULUI OLICHUBATH CTPOCHHE, XUMUYECKUH U
MUHEPAJIbHBINA COCTaB 36MHOHU KOPBI,

Mopdosiornyeckue 0COOEHHOCTH U T'€HETHYECKHUE

TUIIBl MECTOPOKICHUM IIOJE3HBIX HMCKOIAEMBIX
OpU pElICHHU 3a]ad [0 pPALUOHAIBHOMY U
KOMIUIEKCHOMY OCBOCHHIO IreopeCypCcHOro

MOTEHIMaja HeJlp Ha CyIle, Ha mmenb(e Mopel 1 Ha
aKBaTOPHIX MUPOBOTO OKeaHa

OIIK-2.1. OueHnBaeT CBOHCTBa TOPHBIX IIOPOA U TOPHOH
cpempl AN WX TNPUMEHEHWs TPpU pPEHICeHHH 3a7ad 110
pannoHAIBHOMY M KOMIIUIEKCHOMY OCBOEHHMIO TI'€OPECYpCHOTO
MOTEHIMAJIa HeJlp Ha cylle, Ha menbde Mopell 1 Ha akBaTOPHUsIX
MHPOBOTO OKEaHa.

OIIK-2.2. Vcnonb3yer o0uiye 3HaHUSI METOAOJIOTHH OLEHKH C
€CTECTBCHHOHAYUHBIX IO3MIUI CTPOEHHs, XHUMHUYECKOTO U
MHHEPAILHOTO COCTaBa 3€MHOW KOpBL, MOP(OJIOrHYECKHX
0COOEHHOCTEM ¥ TEHETHYECKHMX THUIIOB MECTOPOKICHUMN
TBEPJBIX TIOJIE3HBIX HMCKONAEMBIX IIPH pPELICHHH 3a7ad o
panMoHAIBHOMY M KOMIIJIEKCHOMY OCBOEHHIO TI'€OPECYpCHOTO
MOTEHIMAJIa HeJIp.

OIIK-2.3. OueHnBaeT C €CTECTBEHHOHAYYHBIX MO3HIIUI
CTPOCHHE, XUMHWYECKHI 1 MUHEPaJIbHBIH COCTaB 36MHON KOPHI,
MOp(QOIOTHUECKHE OCOOCHHOCTH W T'EHETHYECKHE  THIIBI
MECTOPOXICHUI  TBEPABIX TIOJE3HBIX HCKOMAEMBIX  IpH
pelleHNH 3ajady 10 PAIMOHAIBHOMY M KOMIIIEKCHOMY
OCBOCHHMIO T€0PECYPCHOTO MOTEHIHAJIa HEP.

OIIK-17. CriocobeH Y4aCTBOBAaTh B
UCCIICIOBAHUSIX  OOBEKTOB  HPO(ECCHOHATBHON
JeATEIBHOCTH U HX CTPYKTYPHBIX 3JIEMEHTOB

OIIK-17.1. Axanm3upyeT 3aKOHOMEPHOCTH  H3MEHEHUS
CBOWCTBAMH TOPHBIX MOPOJ M COCTOSIHAE MacCHBa Ha OCHOBE
COBPEMEHHBIX METOJOB aHajiu3a B MpodeCCHOHAIBHON chepe
JeSITeTIBHOCTH.

OIIK-17.2. OmueHuBaeT mapamMeTpbl MPOIECCOB MOOBIYH U
nepepabOTKU TMOJIE3HBIX MCKOMAEMbIX C YYETOM XapakTepa

W3MEHEHHUsS CBOWCTB TOPHBIX IOPOJ TMOA BO3JACHCTBHEM
Pa3IHYHBIX (PU3NYECKUX TTOJICH.
OIIK-17.3. Hcnomp3yer  MeTOAbl  aHajM3a,  3HAHWUH

3aKOHOMEPHOCTEH TMOBEJECHUS U YIpaBIEHUs CBONHCTBAMHU
TOPHBIX TIOPOA W COCTOSHHEM MacCHBa IIPH PEUICHUU
KOHKPETHBIX PO ECCHOHATIBHBIX 3a1a4.




OIIK-18. CriocobeH MpUMEHSATh HAaBHIKM aHAIH3a
TOPHO-T€OJIOTHYECKUX YCIIOBUH npH
9KCIUTYyaTAallIOHHOH pa3Belke U J0ObIYe MOJEe3HBIX
UCKOIAEeMbIX, a Takke IpPU CTPOHUTEIBCTBE MU
9KCIUTyaTallK TIOI3EMHBIX O0BEKTOB, B TOM YHCIIE
IIPY OCBOCHUH PECYPCOB LIejb(a MOpeil 1 OKeaHOB

OIIK-18.1. IIpuMensieT MeTOIbI aHAIM3a U 00OOIIEHUS] TOPHO-
Te0JIOTUYECKUX YCIIOBUH IPU DKCIUIyaTAallMOHHOW pa3Belnke M
J0OBIYE TIOJIE3HBIX HCKOMAEMBbIX, a TaAKXKe IPU CTPOUTENIBCTBE U
9KCILTYaTAIlMHU MTOJ3EMHBIX 00BEKTOB.

OIIK-18.2. Vcnomnp3yeT TEOPETHUYECKHE W METOMOJIOTHICCKUE
OCHOBEI aHaIN3a TOPHO-T€0JIOTNYECKUX YCIIOBHI
9KCIUTyaTallUOHHOM  pasBeOKH M JOOBIYM  IIOJIC3HBIX
HCKONAEMBIX, CTPOHMTEJLCTBA M OKCIUIyaTallMd I10/3€MHBIX
00BEKTOB,

B TOM YHCIIE TIPU OCBOCHHHM pECypcoB Iuenbpa Moped u
OKEaHOB.

OIIK-18.3.  IlpumeHsier = METOABI  pAIlMOHAIBHOTO U
KOMIUIEKCHOTO OCBOSHHMS T€0PECYPCHOTO MOTEHIMAIIAa HeIp MPH
pEIICHUH KOHKPETHBIX MPOo(eCCHOHANBHBIX 3a1a4.




3. Kpurepuu u nokasareji OlleHUBAHUS KOMIIETEHIMI HA PAa3JIMYHBIX ITAaNax uX GopMHPOBaAHUA

JTtan ¢popMupOBaHUS
KOMIIeTeHIIUH (pa3/eJbl,
TeMbl JUCHUTIIMHBI)

®opmupyemast
KOMIIETCHI U

I/IHIII/IKaTOPI)I KOMIIETCHIINH

KpnTepml H TTOKa3aTe¢JIH OCHUBAHUA KOMIIeTeHIII/Iﬁ

3HaTh:

YMmerhb:

Baagernb:

DopMbI
KOHTPOJISI
copmupoBanHoc
TH KOMIIETeH Mt

1-ii cemecTp

1. Beenenue.

2. 3eMJI1 B KOCMHYECKOM
NPOCTPAHCTBeE.

OIIK-2. CnocobeH ¢
€CTeCTBCHHOHAYYHBIX
MO3UNHN  OILCHUBATH
CTpOCHHUE,
XUMUYECKUI 51
MUHEPAIILHBIA COCTaB
36MHOMU KOpBHI,
Mopdooruyeckrue
0COOEHHOCTH u
TCHETUYECKUE THUIIBI
MECTOPOXKIEHUI
MTOJIE3HBIX
HCKOTTaeMBIX npu
pelleHny 3amad o
palMoHaIbHOMY |
KOMITJIEKCHOMY
OCBOCHHIO
TeOpPECYpPCHOTO
MOTEHIIMajda HeAp Ha
cyme, Ha IIensghe
Mopeit u Ha
aKBaTOPUAX
MHPOBOI'O OKeaHa

OIIK-2.1. OneHuBaeT CBOWCTBA TOPHBIX
MOpOA W TOPHOW cpempl Ol X
NPUMEHEHUS! TpPU pEIIeHWH 3a7ad  I10
palMOHAIBHOMY W KOMIUIEKCHOMY
OCBOCHHIO TE€OPECYPCHOTO IIOTEHIHMaNa
HeJIp Ha cylle, Ha Iuesibpe Mopei U Ha
AKBaTOPHIX MUPOBOTO OKEaHa.

OIIK-2.2. Vcnoap3yer oOIIue 3HAHMS
METOJI0I0TUH OLICHKH c
€CTECTBEHHOHAYYHBIX HO3UIHMN
CTPOEHHMS1, XUMUYECKOTO 1 MUHEPAIBHOTO
COCTaBa 3eMHOM KOpBHI,
MOp(OJOTHYECKUX  O0COOEHHOCTEW U
TeHEeTHYECKUX THIIOB MECTOPOXKICHUH
TBEPABIX IIOJIE3HBIX HCKOINAEMBIX TIPH
penieHuH 3aJad MO0 pPALHOHATIBHOMY H
KOMIUIEKCHOMY OCBOCHHIO
reopecypCcHOro TOTEHIMaNa Hep.
OIIK-2.3. OueHuBaeT c
€CTECTBEHHOHAYYHBIX MO3UIHMN
CTPOEHHUE, XUMHMUYECKUN U MUHEPAJIbHBII
cocTaB 3eMHOH KOpBI, MOp(oornaeckne

OCOOEHHOCTM ¥ TE€HETHYECKHE THIIbI
MGCTOpO)K,HeHI/Iﬁ TBEPABIX IIOJIE3HBIX
HCKOIIa€MbIX HPpHU  PCHICHUH 3a4a4 IO
paluOHAJIbHOMY u KOMILICKCHOMY

OCBOCHHMIO T€OpPECYPCHOr0 IMOTEHLHMaNa
HeJp.

LIEJIA U 337291
JIUCLUIIMHBL, KPaTKYHO
HCTOPUIO pa3BUTHSA

CIIOCOOHOCTBIO K
0000IICHUIO U

3. CoBpeMeHHBIE B3IJISI/IBI
HAa MPOUCXOKIECHHE
Bcenennoii, CojiHeuHoii

OIIK-17. Cnocoben
Y4aCTBOBAaTh B
HCCIIEOBAHUIX
00BEKTOB

OIIK-17.1. Ananusupyer
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTBAMHU
TOPHBIX TOPOJI U COCTOSIHME MaccuBa Ha
OCHOBE COBPEMEHHBIX METOIOB aHAJIN3a B

IIpakTHyeckas
Hayku. Mepapxuio CTaBHUTb U peIaTh aHaNMm3y aBoTa
00OBEKTOB, KOTOPBIE robanbHbIe uH(pOpMaLHH, P "

o Yernblii onpoc Ha

W3y4yaeT Ie0JIOTHsl. IPOOIEMEI 10 nocranopke uened | Lo
CBsI3b HAYKHU C JPYTUMU | COXPAHEHUIO KU3HU 1 BBIOOpa IyTel ux TeDMIHOB
CMEXXHBIMU Ha IUIaHETe. JIOCTHKEHUS; P '

Pedepar
JUCLUIUIMHAMU. K KaTeropuagbHOMY
OCHOBHBIE TEPMHUHBI U BUJCHUIO MHpa.
OTIpeIeeHHS.
10JIOKEHUE 36MHOHI
op6uTtsl B CotHeUHOM CBEJICHUSIMH O
CUCTEME, CPEIHS €CTECTBEHHOM
CKOpPOCTh MOKa3aTh, C MO3UIMK | CITyTHHKE 3eMJIH —
OpOHTANBEHOTO TIOJIETA BO3HHUKHOBEHHUS Jlyne, o BiusiHMH

[pakTunyeckas
3emuid, Iepuon JKU3HHU Ha IJIaHETe, CIyTHHKA Ha aBoTa
oOpamienus 3emin €€ YHUKAJIbHOE SBOJIIOLUIO 3EMJIH, P .

KonTpoabHnas
Bokpyr CounHia, pacmoioKeHe Cpeay | O NPUIUBHBIX aBora No 1
paccTosiHue OT JIpYTUX IUTAaHET CHIIax P T

o Pemenne 3agau

ConHua, cpensss ConneuHoi €CTECTBEHHOTO
IUTOTHOCTB, CPETHUH CHUCTEMBI. CITyTHHKA U O
pannyc, yCKOpeHue TIPOHUCXOKICHUU

CHUJIBI TSDKECTH, 00bEM
1 Macca 3eMIIH.

JIBOMHOM IIJTAHETHI.

CTPOCHHUE H
MIPOUCXOXKICHHE
COJIHEYHOM CUCTEMBI,

[T0Ka3aTh I0J0KEHUE
CoJIHEYHOH CHCTEMBI B

["anmaxTuke MiteaHoro

YCIIOBHBIMU
eMHULIAMU
U3MEpeHni B

IIpakTnyeckasn
padorta.
Joxkaan ¢
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CUCTEMBI U IIJIAHET.

4. Akkpeuusi 4 paHHHe
MepHoAbI B HCTOPHH 3eMJIH.

poheCCHOHATBHOM
JEATEIBHOCTH U HUX
CTPYKTYPHBIX
SIIEMEHTOB

npogeccuoHaIbHON chepe
JIeSITeIIbHOCTH.

OIIK-17.2.  OueHuBaer  mapaMmeTpsl
MPOIIECCOB  IOOBMHM ¥ IepepadoTKU

HOJIC3HBIX ~ MCKONAEMBIX C  Y4eTOM
XapakTepa W3MEHEHHs CBOMCTB TOPHBIX
HOpOJ IO BO3JICHCTBHEM pa3iIMYHBIX
(hU3MIECKHX MOIeH.

OIIK-17.3. Hcnonp3yer METOIbI
aHanM3a, 3HAHMH  3aKOHOMEPHOCTEH
TMOBEACHUA W YIPABJICHUSA CBOMCTBaMH
TOPHBIX TIOPOJlT U COCTOSHHEM MacCHBa
mpu pelieHun KOHKPETHBIX
npodeccroHaNIbHBIX 3a/1a4.

5. ®opma u pazmepnl
3emun.

OIIK-18. Cnocoben
MIPUMEHATh  HABBIKU
aHaJu3a TOpHO-
Te0JIOTMYECKUX
yCIIOBUI npu
SKCIUTyaTallMOHHOM
pasBenke u J0ObBIUE
ITOJIC3HBIX

HCKOMAEeMBIX, a
TaKXxe pu
CTPOMTEIIbCTBE u
JKCIUTyaTalux
MOA3EMHBIX

00BEKTOB, B TOM
4yclie MPH OCBOCHHU
pecypcoB menbda
MOpei U OKeaHOB

OIIK-18.1. [IpuMeHsieT METOIBI aHATU3a
U 0000LICHHS  TOPHO-TEOJOTMYECKUX

yCIIOBUM npu JKCILTYyaTalMOHHON
pasBenke u no0bIue TIOJIE3HBIX
HCKOIIAEMBbIX, a TaKxe pu
CTPOUTENBCTBE " SKCIUTyaTalun

MO/I3EMHBIX 0OBEKTOB.

OIIK-18.2. Hcnoip3yer TeopeTHuecKHe
W METOJOJOTHYECKUE OCHOBBI aHAn3a
TOPHO-TE€OJIOTUYECKUX yCII0BUI
SKCIUTyaTAI[HOHHON pa3BeAKH M JTOOBIYU
MOJIC3HBIX MCKOIIAEMBIX, CTPOUTEIHCTBA U
JKCIUTyaTaluH MOI3EMHBIX 0OBEKTOB,

B TOM YHCJIC TPU OCBOCHHUU PECYPCOB
nrenbQa Mopeit 1 OKeaHOB.

OIIK-18.3. IIpumensier METOJIBI
PaIroOHAIBLHOTO u KOMIUTEKCHOTO
OCBOCHHSI T€OPECYpPCHOTO MOTEHIIMAIa
HEIp TNpPU  PEHICHUHM  KOHKPETHBIX
npodeccnoHaNbHBIX 3a1a4.

I'anaxtuku Mneunoro  [[Iyru. ConneuHolt npe3eHTanuei.
Iyt 1 nosHaBacMou CHCTEME U BO I'pynnosas
yacTu BeeneHHo. Bcenennoii: 1 a.e. AHCKYCCHS
I'mnotesa bosbmioro —acTpoHoMuueckas | Pemenme 3amau
B3pBbIBA. enuHuIa, 1
MacrmrabHOCTE CBETOBOM 1oy, 1
Bcenennoil. napcex..
N3menenne coctaBa
COJIHEYHOM CHUCTEMBI 32
5 mupp net eé
9BOJIIOLIMH.

JleNaTh
0 NPOUCXOKIECHUU COIIOCTaBJICHUE

3eMi B cOCTaBe
COJIHEYHOM CUCTEMBIL.
I'omorennas u
reTeporeHHast aKKpeIws
MIPOTOIUTIAHETHL.
[lepeuens cBeneHuit o
CTPYKTypE B COCTaBe
MEPBUYHON 3eMIIH.

XUMHYECKOIO COCTaBa
YIJIMCTBIX XOHPUTOB
C BaJIOBBIM COCTaBOM
3emin. BeraucnsaTs
KOPPEILIIIHIO MEXKITY
COCTAaBOM YTJIUCTBIX
XOHJIPUTOB H
COCTaBOM COJIHEYHOM
aTMoc(ephl.

TOTOBHOCTBIO C
€CTECTBEHHO-
HayYHBIX MO3ULIUH
OLIEHUTbH CTPOEHHUE,
XAMHYCCKUH 1
MUHEPAIbHBINA
COCTaB NEPBUYHOM
3emin.

IIpakTHyeckas
pabora.
Hoxnan ¢
Npe3eHTaluei.
Pemienue 3agau

o cepomnne, CTeneHn
CKaTHUS JUTUIICOUA
BpAI[EHHA y MOJIFOCOB B
3aBHCHUMOCTH OT
YIJIOBOM CKOPOCTH
BpallCHUA MIIaHETHI.
Yron HaKIoHA ocH
BpallleHHs IIaHETH
OTHOCHUTEIILHO
SKIUnTUKU. O
BEJIMYHMHEI yTiIa
HaKJIOHA TUTAHETHI B
pa3Hble NEPUOJbI €€
pa3BuUTHA U 00
N3MEHEHNH H3-3a 9TOTO
KIIMMAaTHU4YCCKUX
YCJIOBUH Ha IJIAHETE.

paccuuTaTh CTENEeHb
CKaTHs 3eMHOTO
mapa. Jlate
OIpenieNeHue
TEPMHUHA «TE€OUI».N
TPEXOCHBIN
IIUIICOU] U
OOBSICHUTH pa3HUILY
MEX1y HUMH..

uHpopmanueii o
BCIIMYNHE
MOJIIPHOTO U
9KBaTOPHAIHHOTO
paauycoB ILJIAHET;
00 opOuTanTbHOM
JIBHOKSHHM 3€MIIH,
eproJie
oOpaleHust BOKpYT
ComnHia u ee
CKOpPOCTH
JABUXKCHUS 110
opbwure.

IMpakTuyeckas
pa6ora.
Pedepar.
I'pynnosas
AUCKYCCHS.
Ppemenue 3axau




6. O00J104KH TBEpAOH
3emun.

Ha3BaHUsA 000JIOUEK,
TPaHHUIIBI Pa3/IeIIOB U
TEPMOANHAMUYECKHE
TapaMeTpHl TBEPIBIX
000J109€eK 3eMIIH.
OCHOBHBIE HCTOYHHUKH
JTaHHBIX O
BEILIECTBEHHOM COCTaBE
1 HU3HIECKHX
CBOMCTBaX BHYTPEHHUX
000104€eK 3eMITH.
Mopenb BHYyTpEHHETO
CTPOEHUS 3eMIIH.
XapakTepucTuKy
BHYTPEHHHX reocdep
3emir. OCHOBHBIC THITBI
000J109eK 3eMHOI KOPBIL.
I'maBHBIE OTIIMYHS
OKCaHUYECKOH 1

HaXOJMTh IPAHHIIBI
BHYTPEHHHUX
o0oJouek 3emiu 1o
reo(pU3NIECKUM
JTAaHHBIM.
OnpenensTs
IUIOTHOCTSB,
JIaBJICHHE,
TeMIlepaTypy 1
CKOpOCTH
CEHCMUYECKUX BOJIH
Ha pa3HBIX [NTyOMHaX
OT 36MHOHU
MIOBEPXHOCTH U
n300paXkaTh UX B
1570 (
COOTBETCTBYIOIINX
rpauKoB.
OxapakTepu30BaTh
XMUMHUYECKHH COCTaB
BEpXHEN U HUKHEN

CIIOCOOHOCTBIO
aHAJIM3MPOBATh
T€OJIOTHYECKYIO
HHPOPMAITHIO O
CBOWCTBAX MOPOJL B
TBEpJIOi 000JI04Ke
3emutnt - uTochepe.
Merogukamu
OIpe/ieNeHHs
TEPMOIMHAMHYECK
UX MapaMeTPOB B
Pa3IHYHBIX
ydacTKax
BHYTPECHHHX
obomouek 3emIm.

IIpakTHyeckas
padora.
I'pynnosas
JMCKYCCHS.
Pemenne 3agau

KOHTHMHEHTAIbHOMN MaHTUH,
KODBL. BHYTPEHHEIO U
BHEIIIHETO fA/pa
3emun.
2-ii cemecTp
OIIK-2. Cnocoben ¢ | OIIK-2.1. OueHnBaeT CBOWCTBAa TOPHBIX | IPaHUIIBI 000JIOUEK.
€CTeCTBEHHOHAYYHBIX | MOPOA M TOpHOM cpempl 1 ux | OCOGEHHOCTH CTPOSHUS OCHOBHBIMH
MO3WNHN OILECHWBATH | IPUMECHEHUS TMPH pEIICHUH 33734 [0 | U XUMHUYECKUH COCTaB MIOCTPOUTH TEepMHHAMH H
CTpOEHHE, palMoOHaJbLHOMY M KOMIUIEKCHOMY | aTrMoc(epsl, TeMIEpaTypHYIO MTOHSATHASMH
XUMHUYECKUN U | OCBOCHHIO TEOPECYpCHOrO MOTEHIHaNa | TuApocdepsl U KPHBYIO B aTMOcepe | pa3IivHBIX CJIOEB, [pakTuyeckasn
7B 6 MHUHEpaIbHBIN COCTaB | HeAp Ha cyme, Ha menbde Mopell n Ha | Guocdeps! 3emith. 3eMit 1 OOBSICHUTD ClIararommx pa6ora.
3' HEUTHUE 00010MKH 3eMHOI KOpBI, | aKBaTOPUSIX MUPOBOTO OKEaHa. [TpoucxosxneHue NPUYHHY armocdepy: KonTpoabnas
eMTH. MOp(hOTOTHYECKHE OIIK-2.2. Vcnonp3yer oOlIye 3HAHUS | BOAHOW M BO3LYIIHOW MOHOTOHHOTO Tpomocepa, padora Ne 2.
0COOEHHOCTH U | METOJIOJIOTUN OIICHKH ¢ | obonovex 3emiu. BO3paCTaHUs cTpaTtocdepa,
T€HETUYECKUE THIIBI | €CTECTBEHHOHAYYHBIX no3uiuii | 3HaueHue 6uochepsl TEMIIEPATYpPHI B me3ocdepa,
MECTOPOXKIEHUI CTPOEHUS, XHMUYECKOTO U MUHEPAITLHOTO | 3eMIIH. Tepmocdepe. TepMocdepa,
TOJIE3HbIX cocTaBa 3eMHOM Kopsl, | MckirountenbHyo noHocdepa.
HCKOMAaeMBbIX npu | MOPQOJIIOTHYECKUX  OCOOCHHOCTEH M | pOJIb XKHMBOTO BEIECTBA
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pelICHHH 3amad 110
palfoOHAIBHOMY |
KOMIUICKCHOMY
OCBOCHHIO
reopecypcHOro
NOTEeHINaNa HeIp Ha

cyme, Ha 1menbde
Mopei u Ha
aKBaTOPHIX

MHpPOBOTO OKeaHa

TEeHETUYECKUX THUIIOB MECTOPOXKICHUN
TBEPJBIX TOJE3HBIX HCKOMAEMBIX IpU
peleHnH 3ajad [0 pPAalUOHANbHOMY U
KOMIUTEKCHOMY OCBOCHHIO
TeopecypCcHOTO MOTEHIMANA HEp.

OIIK-2.3. OreHuBaeT [¢
€CTECTBEHHOHAYYHBIX TIO3HITNH
CTPOEHHUE, XMMMUYECKUN U MHUHEpaIbHbBIN
COCTaB 3€MHOIl KOPbI, MOP(OIOTHIECKHE

OCOOEHHOCTM W TI'E€HETHYECKHE THIIbI
MeCTOpO)KI[eHI/Iﬁ TBep}:[I)IX ITOJIC3HBIX
HCKOIIAaCMbIX HpI/I peIHeHI/II/I 3aaa4 1o
paHHOHaHbHOMy’ u KOMHHCKCHOMy

OCBOGHHMIO T€OPECYpCHOI0 IOTEHIHaNa
HEeJIp.

B Pa3IUYHBIX
FeOXUMHUYECKHUX U
Te0JIOTHYECKUX
nporeccax.

8. MarnurHoe u
TPABHTANIMOHHOE MOJISI
3emJIn.

OIIK-17. Cnocoben
y4acTBOBAaTh B
HUCCIICOOBAHUAX
00BEKTOB
npo(hecCHOHATBHOM
NESTEIBHOCTY U HX
CTPYKTYPHBIX
3JIEMEHTOB

OIIK-17.1. Amanuzupyer
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTBaMU
TOPHBIX IIOPOJ M COCTOSIHHE MaccHBa Ha
OCHOBE COBPEMEHHBIX METO/IOB aHAJIN3a B

npodeccroHabHO chepe
JeSATETBHOCTH.

OIIK-17.2.  OueHuBaeT  mnapaMeTpsl
HPOLIECCOB  A00OBIUM U IHepepaboTKu

MOJIC3HBIX ~ HMCKOMAGMBIX C  Y4ETOM
XapakTepa H3MEHEHHsI CBOMCTB TOPHBIX
MOPOJ TOJ BO3JACUCTBHEM PA3THYHBIX
(hM3UYeCKHX MOIeH.

OIIK-17.3. Hcnonp3yer METOIBI
aHanmm3a, 3HaHWUH  3aKOHOMEPHOCTEH
MOBEJCHHUS W YIPABJICHUS CBONCTBaMU
TOPHBIX TOPOJ M COCTOSHHEM MAacCHBa
npu peIICHUH KOHKPETHBIX
npodeccHoHaTbHBIX 3a1a4.

YTO TaKOC MarHuTHOE
oJie 3eMJIH.

Kak npousouuio
MarHHUTHOE I10JIe
Semn.

Koopaunatst
r€OMarHUTHBIX
noJirocoB. Ilomabri
BEKTOP MHIYKITUU
F€OMAarHUTHOTO IT0JIs.
OCHOBHEIE ClIaraeMble
IPaBUTAIUOHHOTO
MOTEHIINAJIA.
Dusnueckuii CMBICTT
CHWJIBI TSDKECTH Ha
3emite. 3HaUEHUE CHIIBI
TSOKECTH B OapUIICHTpE
3eMiIH U B IEHTpe
miaHeTel. Enunanna
HM3MEpEeHUs
MHTEHCHBHOCTHU
IPaBUTAIMOHHOTO
noJist. I'paBuTaliMoHHOE
10JIE ¥ U30CTa3HsI.

OTIPECTISATh TIOHATHSL:
Bapuanus
T€OMAarHUTHOTO TI0JIS,
MaJIeOMarHUTOJIOTHsl,
annpoKCUMaIus,
touka Kropu,
€CTeCTBEHHas 1
ocraroyHas
HaMarHM4eHHOCTb,
MarHuTHOE
THAPOJMHAMO,
WHBEPCHUU
MarHUTHOTO ITOJIS.
Onpenensitb
br3nIecKyro
CYIIHOCTb SIBJICHUS
«M30CTa3MU»,
M30CTaTHYECKYIO
KOMITEHCALHIO TI0
cxeMaM OpH H
IIparra. Onpenennuts
aMIUTUTY/y YIPYTroro
n3ruba IUTOChEpHI .

YMEHHEM
paccuutath 3pdext
or
Pa3HOBBICOTHOCTH
HaOJIIOACHUH WK
PEIyKLHIO B
CcBOOOJTHOM BO3TyX€
(anomanmus @as) u
OT MPUTSHKEHUSI
Macc penbeda
3emin (aHOMAITHS
Byre). Criocobamu
pacuera
pEeruoHaIbHOM
M30CTaTHYECKON
KOMIICHCAIINH.

IIpakTuyeckas
padora.
KonTpoabHnas
paGora Ne 3.




OIIK-18. Cnocoben

OIIK-18.1. [IpumeHsieT MeTO/IBI aHATH3A
U 00O0OIIEHUS TOPHO-TCOJIOTMICCKHUX

YCIIOBUH npu 9KCIUTYaTAlUOHHON | TJIABHBIC HCTOYHHUKH
MPUMEHATh  HAaBBIKA
pa3Benke u Io0BIve MOJIE3HBIX | BHYTPEHHETO TeTrIa
aHam3a TOpHO-
HCKOIIAEMBIX, a TaKKe mpu | 3emun. CoBpeMeHHas
T€OJIOTUIECKUAX PaccuntriBats
. CTPOUTEIIECTBE 17§ SKCIUTyaTalu | CKOPOCTh MOTEPH TeTrIa .
YCITOBHIA npu o Te0TepPMHUICCKIHA
SKCINTyaTallHOHHON NOA3EMHBIX 0GBEKTOB. 3emei. I'pagueHT U METOIUKON
Y OIIK-18.2. Hcmomp3yer TeopeTudeckne | 3aKOHOMEPHOCTH P
pa3sBenke H OOBIYC N T€OTePMHUCCKYIO pacdera I[pakTuyeckasn
U METOIOJIOTHYECKHE OCHOBBHI aHal3a | M3MCHEHHUS CBOMCTB
MOJIC3HBIX . CTYIICHB B Pa3HBIX k03 HHUIMEHTOB pa6ora.
TOPHO-TEOJOTMYECKIX YCJIOBHIA | TOPHBIX MOPOJ U N
9. Tem1o 3emun. HCKOMAaEMBIX, a . ydacTKax 3eMHOI TeruonpoBogHOCTH | KoHTpoJbHas
IKCIUTyaTallMOHHOM pa3BeJKHd M JOOBIYM | HOPOJIHBIX MACCHBOB
TaKxKe npu N MTOBEPXHOCTH. u padora Ne 4.
TMIOJIE3HBIX UCKOMAEMBIX, CTPOUTENIBCTBA U | O] BO3JCHCTBHEM
CTPOUTEIBCTBE u . OnpenensaTsb TEMIIepaTypoIpoBO
JKCIUTyaTal[UH MO3EMHBIX 00BEKTOB, (hU3UYECKHX MOJICH.
9KCIUTyaTaIix IUIOTHOCTD JTHO- CTH.
B TOM YHCJIé TPH OCBOEGHHH pecypcoB | Pacnpenenenue
MOJI3EMHBIX . KOH/TyKTUBHOTO
mrenbQa Mopeit 1 OKeaHOB. CYMMAapHOTO
OOBEKTOB, B TOM TEIUIOBOTO ITOTOKA.
OI1K-18.3. [pumenser METONBI | TEINIOMOTOKA Ha
Yrcie TIPH OCBOCHHU
panroHaIHLHOTO u KOMILUTIEKCHOTO | KOPOBYIO U
pecypcoB  mmenbgda .
9 OCBOCHHS TEOPECYpCHOTO TIIOTCHIHANA | MAaHTHUIHYIO.
Mopeii 1 OKeaHOB
HeIp TpU  pEmeHHH  KOHKPETHBIX
npo¢ecCHOHATBHBIX 3a1a4.
OIIK-2. Cnocoben ¢ | OIIK-2.1. OueHnBaeT CBOWCTBA TOPHBIX
€CTECTBEHHOHAYYHBIX | IOPOJA M TOPHOM Cpeabl sl UX .
N Y por p pex A TEPMHUHOJIOTHEH 1
MO3MIMKA OLECHUBATH | MPUMEHEHHS MpPH pPELIeHWH 3aJad [0 | O BO3pacTe, MOILIHOCTH,
OTIpeIeTIeHIAMHI
CTpOEHUE, palMoOHATIBHOMY | KOMIUIEKCHOMY | PacciIO€HHOCTH U .
. TaKHUX MOHSITHH,
XUMHUYECKHN U | OCBOGHHIO T€OPECYpCHOTO MOTEHIMAla | COCTAaBE «TPAHUTHOTO» | COMOCTABJIATH kax: HTocdepa
MHUHEpPaIbHBIN COCTaB | HEApP Ha cylle, Ha meibde Moped M Ha | U «0a3abTOBOrO» TUIHYHBIN pa3pe3 aCTéHoc e ap ’
3eMHOi KOpBI, | aKBaTOPHUSIX MUPOBOTO OKEaHa. CJIOEB 3€MHOM KOPBI. 0(HOIUTOBOTO P,
pa3nemnsr Konpana u
MOp(hOTOTHYECKHUE OIIK-2.2. Ucnonp3yer obmue 3HaHWSA | OCHOBHBIE OTIMYHS KOMILIEKCa CO MOXODOBHHIIA [pakTunyeckas
0COOCHHOCTH W | METOJOJIOTHH OIICHKU C | KOHTHHECHTAIBHOU CIIOSIMH L OXOPOB! ’ pa6ora.
10. 3emHuas kopa, ee cocTaB N . N SiAL u SiIMA, Ny
U CTDOCHIE TEHETHYECKHE THIIBl | €CTECTBEHHOHAYYHBIX TIO3MIMH | KOPBI OT OKEaHCKOH. COBPEMEHHOU arma JleMat YcTHBII onpoc Ha
P ) MECTOPOXKICHUH CTPOEHHMSI, XUMUYECKOTO ¥ MUHEPAITBHOTO | XUMHYECKHH COCTaB OKEaHCKO KOPBHI. ;I::nnem OBaHH;m TMOHUMAaHHe
TIOJIE3HBIX COCTaBa 3eMHOM KOpBI, | KOHTHHEHTAJILHOW 1 OreHNBaTh CTPOCHUE, MAHTHS I:) (uomTHI TEePMHHOB
HCKOITa€MBbIX mpu | MOPPOJOTUIECKMX  OCOOEHHOCTEH M | OKEaHCKOH KOPBHI. XUMHUYECKUN 1 IO ,HaBBI ’
pelleHnH 3ajad 10 | FEHETHMYECKMX THUIIOB MECTOPOXKACHUM | MI3MeHEeHUs cKopocTel | MHUHEpalbHbIH COCTAB ce HGIZITI/IHI/ISI:I oBa
palMOHAIBHOMY M | TBEPIBIX IOJE3HBIX KCKOMAEMbIX MPH | MPOJOJbHBIX U 3eMHOM KOPBI. HHI;IG e HHOTEITH
KOMILIEKCHOMY pelieHu: 3agad [0 PAlHOHAJIBHOMY M | HOIEPEYHBIX BOJIH B asnen P ’
OCBOCHHIO KOMILUIEKCHOMY OCBOGHHIO | 3€MHOI KOpe. p
I'yrrenbepra.
reopecypcHOTO TeopeCypCHOTO MOTEHIIHAIA HETP.
noreHImana wenp Ha | ONK-2.3. OreHuBaeT c




cyme, Ha wmenbde
MOpeH 5 Ha
aKBaTOPHIX

MHUPOBOI'0 OK€aHa

€CTECTBEHHOHAYYHBIX TMO3ULUHN
CTPOEHHE, XUMUYECKUN U MUHEPAJIbHBIN
COCTaB 3eMHOU KOpBI, MOp(doIorudeckue

OCOOCHHOCTH H T'CHETHYCCKHE THIIBI
MECTOPOXKICHAH  TBEPABIX  ITOJIE3HBIX
WCKOMIAEMBIX TPH  pEIIeHWH 3amad II0
panroHaIbHOMY " KOMILTIEKCHOMY

OCBOCHHUIO T'€0pPECYpPCHOTO MOTEHIHama
Heqp.

11. MuHepaJ/bl M TOPHbIE
MOpOIbI.

OIIK-17. Cmnocoben
Yy4acTBOBATh B
HCCIIEOBAHUAX
00BEKTOB
npodeccHoHAILHON
NEATENbHOCTH U UX
CTPYKTYPHBIX
3JIEMEHTOB

OIIK-17.1. AHanuzupyer
3aKOHOMEPHOCTH U3MEHEHHsI CBONCTBAMHU
TOPHBIX NOPOJ M COCTOSHHE MaccuBa Ha
OCHOBE COBPEMEHHBIX METOJOB aHaJIN3a B

npogecCHOHANTBHOM chepe
JeATEIbHOCTH.

OIIK-17.2.  OueHmBaeT  mapameTpHl
NpPOLECCOB  OOBIMM U MepepaboTKH
HOJIE3HBIX ~ MCKONMAEMBIX C  Y4ETOM

XapakTepa H3MEHEHHs CBOMCTB TOPHBIX
[OPOJ IOJA BO3JIEHUCTBUEM DPA3JIUYHBIX
(hu3n9IecKux moyei.

OIIK-17.3. Hcnonb3yer METOIbI
aHanmu3a, 3HAaHWI  3aKOHOMEpHOCTEH
MOBEJICHUA M YIPaBIECHUS CBOIICTBaMHU
TOPHBIX TIOPOJlT M COCTOSHHEM MacCHBa
pu penieHnn KOHKPETHBIX
npodeccroHaNBHBIX 3a/1a4.

3JIEMEHTHI
KpucTamorpadguu u
(usnyeckre cBoicTBa
PYZHBIX U
opo000pa3yroIMX
MuHepanoB. CBoiicTBa
1 KJIaCCU(HUKALIH
TOPHBIX IOPOJ;
OCHOBHBIE METO/IBI
OTIpEe/ICTICHUS CBOWCTB
TOPHBIX IOPOJ U
MOPO/IHBIX MACCHBOB B
71a00paTOPHBIX
HATypPHBIX yCIIOBUSX.
OcobenHocTH
CTpOEHHS,
XUMHUYECKUH,
nerporpapudeckuii u
BEIIICCTBEHHBIN COCTaB
TOPHBIX IOPOJ U
MHHEPAJIOB.
HexoTopsie ocobOble
CBOHCTBa MUHEPAJIOB.

JIMarHOCTUPOBATh U
OIIPEAENATh
MHHEpAIBI B
TIOJIEBBIX U
11a00paTOPHBIX
ycnoBusix. Ilo
BHEIITHEMY OOJIHKY,
CTPYKTYpE H
TEKCType obpasia
OIPEAEIIATh K KAaKOU
U3 TPEX OCHOBHBIX
IpyII HOPOJ
OTHOCHUTCS
nuccineayeMbli
oOpaserr.

METOIUKON U
MeToaMu (pr3HKo-
XAMHUYECKHX, a
TaKxKe
MHKPOCKOITMIECKUX
HUCCEI0BAHMI
TOPHBIX MOPOJ U
MUHEPAJIOB.

[pakTunyeckas
paGora
Pemenne 3anau

12. Bo3pacTt ropHbix nopo.
I'eosioruueckoe Bpems.
I'eoxpoHoJsiornyeckas
HKaJja.

OIIK-18. Cmocoben
MIPUMEHATH HaBbIKH
aHam3a TOpHO-
TeOJIOTHIECKHIX
YCIIOBUH npu
AKCIUTyaTallHOHHOMN
pasBenke ® JOObBIUE

OIIK-18.1. TIpuMeHsieT METOIBI aHATN3a
U 0000ImEeHHS TOPHO-TEOJOTHUYECKHUX

YCJIOBUH IpH 3KCIUTyaTalluOHHOM
pasBenke u noObIae MOJIE3HBIX
HCKOTIAeMBIX, a TaKxe npu
CTPOWTEIIECTBE " JKCIUTyaTaluu

MMOI3€MHBIX O0OBEKTOB.

COBPEMCHHBIC METOBI
OTpeeIeHUs
a0COJIIOTHOTO U
OTHOCHUTEJILHOTO
BO3pacTa rOPHbBIX
MOPO/I, IEPUOIBI
MoJIypaciajaa

0TOMpaTh 00pa3IbI
TOPHBIX TIOPOJT U
MuHepanoB. U3yuaTth
Y OTHKCHIBAThH
HCKYCCTBEHHBIC
€CTECTBEHHBIC
00Ha)KEHHS TOPHBIX

METOJIUKOH 0TOOpa
00pasioB

C LETIBI0
olpeieNIeH s
abCOIIOTHOTO
BO3pacTa FOpHOM
TIOPOJBI WIIN

IMpakTuyeckas
padorta.
KonTposbHas
pa6ora Ne 5
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MIOJIE3HBIX OIIK-18.2. Hcnoip3yeT TeOpeTHUECKHE | MAaTEPUHCKUX M30TONOB | mopoj. OnpenensTs MUHepana.
HCKOTIaeMBIX, a | ¥ METONOJIOTMYECKHE OCHOBHI aHajM3a | ypaHa, TOpus, pyOuaus, | sJeMeHTHI 3ayieranus | MeTtonamu
TaKkKe IpU | TOPHO-TE€OJIOTHUECKUX YCIIOBUH | Kanus, yriaepoja u MOPOJ] TOPHBIM cTpaTUrpauIecKo
CTPOUTETBCTBE U | OKCIUTyaTaIlliOHHOW pPAa3BEIKH M JOOBIYM | BOAOPOJA. KOMITaCOM U BBOAUTH | 1 KOppeIsIun
9KCIITyaTalin TIOJIE3HBIX NCKOMAEMBIX, CTPOUTENBCTBA U | ['eomormueckoe MOTPaBKHU Ha 0CaJIOYHBIX U
MIOJI3EMHBIX 9KCIUTyaTaI[H TOA3EMHBIX OOBEKTOB, JIETONCYHUCIICHHUE. MarHuTHOE MeTaMop(puIecKnx
00BEKTOB, B TOM | B TOM 4YHCJIE NPH OCBOCHHH PeCcypcoB | MexXIyHapomHYFO cknoneHue. Ctpouts | mopox. OCHOBHBIMH
YHCIIe TIPH OCBOCHWHM | IIENIb(a MOPEH U OKEaHOB. TEOXPOHOJIOTHYECKYIO U «IUTATH» TIpUEMaMH BEJICHHS
pecypcoB mensdpa | OINK-18.3. IIpumenser MeTonbl | mkainy. BeiBog re0JIOTHYECKYIO MOJIEBBIX U
Mopeil 1 OKeaHOB panuoHaIBLHOTO U KOMIIJIEKCHOTO | YpaBHEHUS CKOPOCTH KapTy, pa3pessl u KaMepaJIbHBIX
OCBOCHMS T€OPEeCypCHOTO IOTEHILHala | pacmanaa crparurpaduueckyo | pador. Criocobamu
HeIp TpU  PpEIICHHHd  KOHKPETHBIX | paJdOaKTHBHBIX KoJIOHKY. [Iucats pasrpadku u
npodeccroHaNBHBIX 3a/1a4. 3JIEMEHTOB. T'e0JIOTHYeCKUit OTIpeIeNIeHUs
Bospactabie OTYET U COCTABIIATh HOMEHKJIaTypBl
MOApa3IeIICHNS rpaduueckue TOTnorpagpuIecKux
JIOKeMOpus 1 TIPUIIOKEHUS K Kapr.
(hanepo301. OTYETY.
OIIK-2. Crocoben ¢ | OIIK-2.1. OueHnBaeT CBOWCTBA TOPHBIX
€CTECTBCHHOHAYYHBIX | IOPOA M TOPHOW cpempl aiusl  MX
MO3MIMH OIECHUBATH | MPUMEHEHHUS TpH pEUIeHuH 3agad Mo
CTpOEHHE, palMOHAIBHOMY M KOMIIIEKCHOMY
XUMHUYECKUN U | OCBOGHHIO T€OPECypCHOTO MOTEHIHANA
MHUHEpaIbHBII COCTaB | HeJp Ha cylle, Ha wienbde Mopeil U Ha
3eMHOU KOPBI, | aKBaTOPHUSX MHUPOBOTO OKEaHa. BECTH MTOUCKU
9K30TE€HHBIE TTPOLECCHI
MOP(hOTOTHUECKHE OIIK-2.2. Vcnosnp3yer oOlIMe 3HAHMS A CVIIe 1 PaCCHIMHBIX
0COOEHHOCTH U | METOIOJIOTHH OIIEHKHU c Y MECTOPOXKJICHU I
13. I'eosiornueckue . | B MupoBoM okeaHe. NpUHIUIAMHU
TeHETHYECKHE THUIBI | €CTECTBEHHOHAYYHBIX MO3UINH JIParoleHHbIX 1
npoueccsl. [Ipomeccesr N ITponeccel nenynanuu MOJIEIUPOBAHHUS [pakTuyeckasn
. MECTOPOXKICHUH CTPOEHHMSI, XUMUYECKOTO ¥ MUHEPAITBEHOTO PEIKUX METaJuIOB B .
BHEIIHEH JNHAMHAKH N U TIepeHoca MECTOPOXISHUH pao6ora.
TIOJIE3HBIX coCTaBa 3eMHOM KODHI, xoze
(3K30reHHbIE). . pa3pylLIEHHBIX Ha MOJIE3HBIX Pedepar.
HCKOMAaeMBbIX mpu | MOpOJIOTHUECKUX ~ OCOOCHHOCTEH | TPAHCHOPTHPOBKH
KOHTHUHEHTE OPOA U HNCKOTIAEMBIX.

peuieHu  3aja4 1o
palMOHAJIBHOMY u

IT'CHCTHYCCKUX THIIOB MCCTOpO)KHeHI/Iﬁ
TBEPAbIX TIIOJIC3HBIX HCKOMACMBbIX IIPpU

UX OTJIOKCHUS B
MOpPCKHUX OacceifHax.

peKaMun MaTepurajia
MAaTCPpHUHCKUX IOPOI

KOMIUIEKCHOMY pelleHny 3a7ad [0 paluOHaIbHOMY H K 6a3ucy spo3un.
OCBOCHHIO KOMIUIEKCHOMY OCBOCHHUIO

TEOpPECYPCHOIO reopecypCcHOro NOTeHuaia Heap.

moteHImana weap Ha | OIIK-2.3. OneHuBaet c

cyme, Ha menbde | eCTeCTBEHHOHAYIHBIX TTO3UIHN

Mopei 51 Ha | CTPOEHHUE, XMUMMUYECKUN U MUHEpaIbHbIN

aKBaTOPHSIX COCTaB 3eMHOI KOpbI, MOP(OIOTHYECKHE
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MHPOBOI'0 OKCaHa

O0COOCHHOCTH M T'CHETHYECKUE THUIIBI
MECTOPOXKJCHUN  TBEPABIX  IOJIE3HBIX
UCKOMAeMbIX MpPU  pelleHHH 3ajad 1o
palMOHAIBHOMY W KOMIUIEKCHOMY

OCBOCHHUIO T'€OpPECYpPCHOTO MOTEHIHama
Heqp.

0 (puzmgeckom u

XUMHYECKOM
OIIK-17.1. AHanu3upyeT | BRIBETPHUBAHHUU TOPHBIX
3aKOHOMEPHOCTH M3MCEHEHHS CBOHCTBAMHU | TIOPOT, BBITIOJTHSATH
TOPHBIX TOPOJ M COCTOSHHUEC MAcCHBa Ha | IPAaBUTAIIMOHHBIX TEPMOXHUMUICCKHE METOIaMH U
OCHOBE COBPEMECHHBIX METO/IOB aHAJK3a B | MPOIECCaXx; pacyeThl, pacueThl METOUKAMHU
npo¢eCCUOHATBHOM cdepe | reosIoruUecKo XHUMHUYIECKOTO HAYYHBIX
OIIK-17. CnocobeH | nesTelbHOCTH. JIeSATEIBHOCTH BETPA, paBHOBECHS, HCCIICJOBAHUN
y4acTBOBaTh B | OIIK-17.2. OueHuBaeT  mnapameTpbl | MOBEPXHOCTHBIX U paBHOBECUS B 0CaJ04YHbIX
HCCIICIOBAHUAX MPOIIECCOB  HOOBMM W TepepaldOTKH | TMOA3EMHBIX BOM, 03€p U | pacTBOpax, TCIUIOBHIX | 00pa3oBaHMIA Ha IpakTuyeckas
14. DK30reHHbIE MPOLECCHI 00BEKTOB MOJIE3HBIX ~ HMCKOMaeMbIX ¢  ydeToM | 6osot. O a3 peKxToB CTagusiX JuarcHesa, | paGora.
HAa cylle. po¢eCCHOHATBHOM XapakTepa W3MEHCHHS CBOWCTB TOPHBIX | T€OJIOTHYECKOU XUMHYECKUX KaTareHesa u I'pynnoBas
JEeSTeIPHOCTH W WX | TIOPOA TOJ BO3ICHCTBHEM pa3IHYHBIX | NEATEIHHOCTH peaKIwii; STHTCHE3a. JAUCKYCCHS
CTPYKTYPHBIX (hm3HYecKux moe. JIETHUKOB U BOJTHO- MIPOTHO3UPOBATH U [penmoceuiku
JJIEMEHTOB OIIK-17.3. HUcnonpzyer METOABI | JICTHUKOBBIX MTOTOKOB. OTIpEeNeNATH CBOMCTBA | 00pa30BaHUS
aHanmu3a, 3HaHWM  3akoHOMepHOcTed | O reoJormYecKux Pa3IUIHBIX MECTOPOXKICHUI B
MOBEJCHUS W VYIPABJICHUS CBOMCTBaMH | IpOIECCax B COCMHEHUH M0 X Kopax
TOPHBIX TMOPOJ W COCTOSHHEM MacCHBa | KPHOJHUTO30HE. CTPYKTYPHBIM BBIBCTPHBAHUS.
npu pelieHnn KOHKpeTHBIX | KoHTHHeHTambHEBIE dopmynam.
npodeCCUOHATBHBIX 3a1a4. OTJIOXKCHUS U
CBsI3aHHBIC C HUMH
MOJIC3HBIC HCKOTIAEMEIE.
OIIK-18. Cmocoben | OIIK-18.1. [IpumenHseT METOABI aHANH3a | caMoe ApeBHee (2,5 oTIpeNeNniTh CIOCOOHOCTBIO
NMPUMEHATh HABBIKA | U OOOOIICHUS  TOPHO-TEOJOTHYECCKHUX | MIIDJ JICT Ha3aMd) XapakTepHbIC OIPEIEIIATH MO
aHanmu3a TOPHO- | yCJIOBHUI npu 9KCIUTYaTalMOHHON | PAHHENPOTEPO30MCKOE | MOPOJBI-UHIUKATOPHI | OSBICHHIO B
TCOJIOTUICCKUX pas3Benike u JOOBIYe mone3HbIx | ['ypoHckoe (THITATEL) paspese ocanounbelx | [IpakTmyeckas
15. /ipeBHNE U HEOTEH- YCIOBHI NP | UCKOTIAEMBIX, a TaKKe mpu | oyieicHeHuWe. Bepxauil | onencHeHU Ha TOJIII XapaKkTepHbIX | padoTa.
YeTBEPTHYHBIE OJIeIeHeHUsI | DKCIUIyaTallMOHHOM CTPOUTENHLCTBE u JKcIuTyartanuu | pudeit-saackoe (750- 3emue. TUJUTUTOBBIX Hoxnan ¢
Ha 3emuie. pasBenke ® J0OBIYE | MOA3EMHBIX OOBEKTOB. 650 MuTH JIeT Ha3ana) u YcranaBianBaTh obpazoBaHuii 0 IIpe3enTaumeii.
TIOJIE3HBIX OIIK-18.2. Hcnonb3yer TEOpPETUYECKHE | MO3MHHIA KapOOH- 3aKOHOMEPHYIO Hadaie u
HCKOTAEMBIX, a | ¥ METOJMOJIOTUYECKHE OCHOBBI aHamm3a | mepmckoe ( oxoso 300 MOCTIEIOBATENBHOCTD | 3aBEPIICHHN
TAKKe IPU | TOPHO-TE€OJIOTHUECKUX YCIOBHH | MUIIH JICT HA3a1) B IICPHOUYECKOM JICTHAKOBBIX
CTPOMTENIbCTBE W | 9KCIUTyaTallMOHHOW Pa3BEIKH W JOOBIYM | OJICACHEHUS. MOSIBJICHUU MIEPHOJIOB B
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SKCILTyaTaliu
O3 MHBIX
00BEKTOB, B TOM
YHCIIe TP OCBOCHUH
pecypcoB  menbgda
MOpEH U OKEaHOB

MOJIC3HBIX UCKOTIAEMBIX, CTPOUTEIHCTBA U
JKCIUTyaTaI[uH MMOI3EMHBIX 0OBEKTOB,

B TOM YHCJIC TIPU OCBOCHHUU PECYPCOB
mrenb(a Mopeit 1 OKeaHOB.

OI1K-18.3. [Ipumenser METOIBI
palUoHaIBHOTO u KOMILIEKCHOT'O
OCBOCHHSI T€OPECYpPCHOTO TOTEHIHANa
HeIp MOpU  PEIICHHH  KOHKPETHBIX
npodeccroHaNbHBIX 3a/1a4.

Onenenenue BO BTOPOit
[TOJIOBMHE OJIUTOLIEHA
(oxomno 40 miH neT
Ha3aJa) ¥ pa3BUTHE
BEJIMKHUX YETBEPTHIHBIX
osieneHennii (6oee 1
MJTH JIET Ha3as).
[IpnunHe! oneneHEHUI
Ha 3emiie:
KOCMHMYECKHE U 3€MHEIE
(akTOpHI

OJICICHEHU .
[IporHo3upoBaTh
HACTYIJICHHE
MOXOJOJaHuH U
MOTCIJICHUH B
Oymyriem.

HPOIILIOM.
XapaKkTepHbIM
HabOPOM IPH3HAKOB
JUISL OIpeIENEHUs]
KIMMaTUYECKHUX U
naneoreorpaduiaeck
UX YCIIOBUM
MPOILIBIX
Fe0JIOTHIECKHX
MIEPHO/IOB U ATIOX
3emin.

16. JKx30reHHbIE MPOLECCHI
B MupoBOM OKeaHe.

OIIK-2. Cnocoben ¢
€CTECTBEHHOHAYUHBIX
MO3WINHA  OICHUBATh
CTpOEHHE,
XUMHUYECKUH u
MHUHEPAIbHBIH COCTaB
3eMHOH KOPBI,
Mopdoornyeckne
0COOEHHOCTH u
TEHETHYECKUE THIIBI
MECTOPOXKIEHUI
MTOJIE3HBIX
HCKOTIaeMBIX npu
pemieHu 3amad 1o
panMoHaIbHOMY |
KOMIUIEKCHOMY
OCBOEHHIO
reopecypcHOro
MOTEeHIMAaJa Help Ha
cyme, Ha 1menbde
Mope 51 Ha
aKBaTOPHSIX
MHPOBOTO OKE€aHa

OIIK-2.1. OueHuBaeT CBOWCTBa TOPHBIX
MopoJl W TOPHOWM cpedpl nisd HX
NPUMEHEHUs MpH pEUICHHH 3agad 1o
panuoHAIBLHOMY U KOMILICKCHOMY
OCBOCHHIO TEOPECYPCHOTO TOTCHIHANA
HeIp Ha cyme, Ha Imenbde Mopeil u Ha
aKBaTOPHIX MHPOBOTO OKEaHa.

OIIK-2.2. Hcmonp3yer oOuue 3HaHUSA
METOIOJIOTUH OIICHKHU c
€CTECTBEHHOHAYYHBIX TTO3UIHN
CTPOCHUS, XUMHYECKOT'0 ¥ MHUHEPATILHOTO
cocraBa 36MHOHI KOpBI,
MOP(QOJIOTHYECKUX ~ OCOOCHHOCTEH U
TEHEeTHYECKUX THIIOB MECTOPOXKICHUI
TBEPJBIX TOJE3HBIX MCKOMAEMBIX MpH
pemeHny 3a1a4 10 PaldOHAIBHOMY H
KOMILICKCHOMY OCBOCHHIO
TeopecypCHOTo MOTEHIHAA HEp.
OIIK-2.3. OueHuBaet c
€CTECTBEHHOHAYYHBIX MO3ULUI
CTPOEHUE, XUMUYECKUN U MUHEpaIbHBIN
cocTaB 3eMHOU KODBI, MOpdororndaeckne

OCOOEHHOCTM ¥ TE€HETHYECKHE THIIbI
MeCTOpO)K}lCHI/Iﬁ TBEPABIX TIOJIC3HBIX
HCKOIIa€MbIX TIPH pemicHuKn 3aaa4 1o
pauoOHaJIbHOMY )4 KOMILUIEKCHOMY

OCBOGHHIO T€OPECYPCHOr0 IOTEHIHaNa
HEJIp.

paspyuuTenbHas u
co3mumaTenbHas
JIESTeTHHOCTh MOpE U
okeaHoB. Mopckoe u
OKEaHCKOE
0CaJIKOHAKOTIIICHHE.
[poueccer
mpeoOpa3oBaHus
0CaJIKOB B OCAJIOYHYIO
nopoay. O6
IKOJIOTHYECKUX
0COOEHHOCTSIX U
TIOJIC3HBIX UCKOTIAEMBIX
Mopckux OacceitHoB. K
pUMeEpY, O
CKOIUICHHSX
CyIb(QUIHBIX PYI B
palioHax MOoJBOIHOM
TUIPOTEPMAIILHOM
JIEATETBHOCTH «IEPHBIX
KYPHIBIITHKOB.

IO OTIpeIeIEHHOMY
Ha0OpY MPHU3HAKOB
MpenoNaraTs o
HaJIMYUH Ha
KOHKPETHOM
TEPPUTOPUHI
MECTOPOXKIECHUM
MOJIE3HBIX
HCKOTIAEMBIX U
COCTAaBJISTh MPOEKTHI
MTOUCKOBBIX
T'€0JIOTOPA3BEIOTHBIX
pabot. Hammprmep,
MPOTHO3UPOBATH
OTKpbITHE
He]TerazoHOCHBIX
3anexeil Ha
apPKTUYECKOM
KOHTHHEHTAJIEHOM
ckioHe CeBepHOTO
JlenoBuToro oxeaHa.

METO/IaMH U
METOANKaMHU
MTONCKA TIOJIE3HBIX
HCKOIIAEMBIX B
MupoBoM okeaHe.

IMpakTuyeckas
padora.

YcrHBIiH onpoc Ha
NMOHUMAHHUeE
TEPMHHOB.
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3-ii cemecTp

OIIK-17.1. AHanusupyer
3aKOHOMEPHOCTH M3MEHEHUS CBONCTBAMH
TOPHBIX TOPOJI U COCTOSHME MaccuBa Ha
OCHOBE COBPEMEHHBIX METOJIOB aHAJIN3a B

0 COBPEMCHHBIX
BCPTUKAJIBHBIX U
TOPHU3OHTAJIBHBIX
JNBIKCHHAX 3€MHOM
KOPbI, CKJIaA4YaTbhIX U

HCIIOJIB30BAaTh U

nH(OPMALMOHHEIM

npodecCHOHANTBHOM cdepe | pa3phIBHBIX 1 TEXHOJIOT UM,
MHTEPIPETHPOBATh
OIIK-17. CmocobeH | mesTenTbHOCTH. HapyIeHuIX, 00 MIPUMEHSIEMBIMH B
JIAHHBIE Hpakrnyeckas
Y4acTBOBAaTh B | OIIK-17.2.  OuenumBaer  mapameTpsl | 3py3uBHBIX U O — TCONIOTHH M TOPHOM | o
. HCCIIEOBAaHUAX mpoueccoB  A00BMM W NepepaboTKM | MHTPY3UBHBIX . JeTie; IPUHIUIIAMHI P "
17. Ilpoueccbl BHYTpeHHei HCCIIEI0OBaHUH C YcrHbIi onpoc Ha
00BEKTOB MOJNE3HBIX ~ WCKOMAEeMBIX €  y4eToM | 00pa3oBaHHMIX B MOZICTTHPOBAHUS
ANHAMHKHU (3H/I0TeHHBIE). N . LENBI0 OUCKA HOBBIX . MOHUMAaHHe
npodeccHoHaNIBEHOM XapakTepa H3MEHEHHsS CBOMCTB TOPHBIX | 00JIaCTH CpPEeIMHHO- . MECTOPOXKICHUH
. MECTOPOXKICHUN TEPMHHOB.
JeSITeIbHOCTH M HX | IOpPOA IMOJ BO3JEHCTBHEM pa3iIM4YHBIX | OKEHHYECKUX XpeOTOB, HOJIe3HBIX
N TBEPAbIX, KUAKUX U KonTponbnas
CTPYKTYPHBIX (u3MyeCcKHX MoJIeH. AKTUBHBIX U ITACCUBHBIX HCKOTIAEMBIX B
ra3000pa3HbIX pabdota Ne6.
3JIEMEHTOB OIIK-17.3. Hcnons3yer METO/Ibl | OKpauH KOHTHHEHTOB. HONC3HBIX Ppa3HbIX
aHanmu3a, 3HaHUM  3akoHOMepHocTed | O MPOUCXOXKICHUU HCKOMACMBIX re0J0rM4eCcKuX
MOBEJICHUS U YIPABICHUS CBOHCTBaMHU | KOHTUHEHTAIbHOU U ' 00CTaHOBKaX.
TOPHBIX TIOPOJl M COCTOSIHHEM MacCHBa | OKEaHHIECKOH KOpPHI B
pu peneHnn KOHKPETHBIX | CBETE COBPEMEHHOM
npodeccrnoHaNBHBIX 3a/1a4. TEOPUH TEKTOHUKU
JIUTOC(HEPHBIX IUINT.
ONK-18. Crocoben OIIK-18.1. TIpuMeHsieT METOIBI aHANTN3a | XUMHUIECKYIO JIMarHOCTUPOBATh U
) u  0000meHNs TOPHO-TEOJOTHYECKUX | KJIACCHU(HUKAIUIO OIIMCHIBATh TJIABHBIC
NIPUMEHATh  HaBBIKK o . .
AHAT3A FopHo- YCIIOBUH pu SKCIUTYaTallHOHHOW | MarMaTHYeCKHX MOPOJ | MarMaTH4ecKue METOIMKON
CONOMICCKIX pa3Beske u Jo0BI4e MOJIE3HBIX | IO COJICPXKAHMIO B HUX | TOPHBIE TOPOIHI C aHanmm3a
croBHi oy | FCKOTIAEMBIX, a TaKxke npu | SiO,. BunapHsrit pa3zieneHneM ux Ha JIBYXKOMITOHEHTHBI
Y p CTPOUTENIECTBE " SKCIUTyaTalliyl | KPUCTAJUIM3AIMOHHBIA | KUCIIBIE, CpPEIHUE, X (ha30BbIX
9KCIUTyaTaI[HOHHOMN IIpakTHyeckasn
MO3eMHBIX 00BEKTOB. psn boysna. IlpudnHel | OCHOBHBIE U JuarpaMm
18. Marmarusm. pa3Benke M J0OBIYE padora.
OIIK-18.2. Hcrnojp3yeT TEOpETUUECKHE | 3apOXKISHHUS U YJIBTPAOCHOBHBIE. KpHUCTAJUIN3ALUU
Byakanusm. MTOJIE3HBIX Pemenue 3agau.
U METOJOJIOTHYECKHE OCHOBBI aHAJM3a | MHUTPAIIH AHanmm3npoBarb IUTaruOKJIa30B,
3eMuleTpsiceHus. HCKOIAEMBIX, a N Jdoxnan ¢
TOPHO-TE€0JIOTHYECKHUX YCIOBUH | MarMaTHYECKHX (a3oBbIC paBHOBECUS] | CHCTEM JMOIICHI- .
Mertamoppusm. TaKxKe pu N Npe3eHTalHei.
9KCIUTyaTal[HOHHOW pa3BeJKH M 100BbIYM | pacmiaBos. O Ha OCHOBE JiMarpamMM | aHOPTHUT U
CTPOUTENBCTBE u I'pynnoBas
MOJIE3HBIX UCKOMAEMBIX, CTPOUTENbCTBA U | XUMHUUECKOM COCTaBE, COCTOSIHUSI. OJIMBUHOBOT'O
9KCILTyaTalin AUCKYCCHSA
HO3eMHBIX 9KCIUTyaTallK TOA3EMHBIX 0OBEKTOB, Temmeparype u OnpenensTsb N30MOPQHOTO psiaa
obbekTos. B Tom | B TOM HHMCIE TIH OCBOCHHM PECYPCOB | BASKOCTH JIaB M MOCIIEACTBHA ¢asut-
’ nrenbga Mopeil 1 OKeaHOB. IIPOLYKTAaX U3BEPKEHUS | U3BEPIKECHUS ¢dopcTepur.
YHcie MIPU OCBOCHHHU
ecypcos  menbda OIIK-18.3. [Tpumenser MeTOoJB! | ByiakaHOB. O BYJIKAHOB.
Pecyp PanroHaIHLHOTO u KOMIUIEKCHOTO | MEXaHHU3Me OnpenensaTs
Mopeil 1 OKeaHOB
OCBOCHHS TEOPECypPCHOTO TIOTEHIHala | IepeMenIeHUs CKOpPOCTH
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Help TpU  pelIeHHU
npodeccroHaNBHBIX 3a/1a4.

KOHKPETHBIX

MUPOKIACTHUECKUX
MPOAYKTOB
U3BEPKECHUM.
MexaHu3Mbl
BO3HHUKHOBEHUS
3EMIIETPSICEHUI U €TO
HapaMeTpPBL.
KonunuectBeHnyto
OLIEHKY CHJIBI
3eMJICTPSICEHUSI.

MPOAOJIBHBIX U
MOTIEPEYHBIX BOJIH
IIPU 3eMJICTPSCCHUH.
Brruncnsate
3aBUCHMOCTD
SHEPTHH
3€MJICTPSICEHHS OT
MarHuTy sl 110
mkaine Puxrepa.

OIIK-2. CrocobeH ¢

OIIK-2.1. OueHuBaeT CBOWCTBa TOPHBIX
MopoJl W TOPHOWM cpedapl nisd HX
NPUMEHEHUS MpH pEUIeHHH 3agad 1o
panoHAILHOMY U KOMILICKCHOMY

€CTECTBEHHOHAYYHBIX
N OCBOCHHUIO T'€OPECYpPCHOTO MOTEHIHUAama
HO3ULUI  OIEHUBATh .
HeIp Ha cylle, Ha Ienbde Mopei u Ha
CTpOCHHE,
o aKBaTOPHIX MUPOBOTO OKEaHa.
XAMHYECKHI u
o OIIK-2.2. Hcmonp3yer oOuue 3HaHUSA
MHHEpaJbHBII cOCTaB ITIaBHBIC CTPYKTYPHBIC | ONHCHIBATH
. METOJI0JIOTUHI OLICHKU c o
3eMHOU KOpBHI, . | DJIEeMEHTHI 3eMHOM JIBHIKCHHUE TUTHT,
€CTeCTBEHHOHAYYHBIX MO3ULHUH npHeMaMu
MopdoJoruyeckue KOPBI. pPacCcYUTHIBATH UX
CTPOCHHS, XUMHYECKOTO U MUHEPAITEHOTO rpadHIecKoro
0COOCHHOCTH n . Hmets npeacTaBieHne | CKOPOCTH U
cocTaBa 3eMHOU KOPBI, . MOJIETIMPOBAHUSL
TeHETHYEeCKUE THIIbI . 0 COBPEMEHHOI1 HaIlpaBJICHUS IIpakTHyeckas
19. CoBpeMeHHbIE N MOpdoJIOTHYECKUX ~ OCOOEHHOCTEH U . Ppas3IUYHBIX
. MECTOPOKICHUH ., | TEKTOHHKE U nepeMelIeHni Ha . pabora.
ABMIKEHHSI 3¢MHOIi KOPBI. TeHeTHYEeCKHX THIIOB MECTOPOXKACHUM . Y4acTKOB 3€MHOM
THIOJIC3HBIX KUHEMAaTHKe cdepuueckoit KonTpoJabHas
TexToHUKa JTUTOCHEPHBIX TBEPIBIX IIOJIC3HBIX HCKOMAEMBIX MpH KOPBI Ha OCHOBE
HCKOTIaeMBIX npu nutochepHbIX WIUT. O | MOBEPXHOCTH 3eMIIH. padora Ne 7.
ILIUT. pelIeHny 3aja4 10 PalMOHAIBHOMY U COBPEMEHHBIX
pelleHuy  3agad 110 pacmaze OmnpezenaTs Hoa0ca Pemenne 3aa4.
KOMILIEKCHOMY OCBOCHUIO KOMITBIOTEPHBIX
palOHAIBHOMY | CYIEPKOHTHHEHTOB B BpAIIEHH ABYX <
KOMIUIEKCHOM TeopecypCHOTO NOTEHIHAANA HEAp. aMKaXx JIBYXspYCHOI IUIAT, pasieleHnpx | oo o
y OIIK-2.3. OrieHUBaeT c|P Y pvy N P
OCBOEHUIO . | MoJenu MaHTHIHHOMH TpaHc(HOpMHBIM
€CTECTBEHHOHAYYHBIX TIO3HIINH
reopecypcHOro . . | KOHBEKLUH. Pa3IoMOM.
CTPOEHHME, XUMHYECKUI U MUHEPAIbHBINH
MOTEeHIMAJa Help Ha .
COCTaB 3eMHOH KOpbI, Mopdooruyeckue
cyme, Ha menbde
2 OCOOCHHOCTH M TEHETHYECKHUE THIIBI
Mopeii " Ha .
MECTOPOXKICHUH  TBEPABIX  ITOJIE3HBIX
aKBaTOPHUAX
UCKONIAaeMbIX IIPU  pELIeHHH 3a4ad IIo
MHPOBOT'0O OKeaHa
pallMOHAILHOMY M KOMIUIEKCHOMY
OCBOCHHUIO T'€OpPECYpPCHOTO MOTEeHIHMama
HeJp.
20. IIpupoanbie pecypchl OIIK-17. Cnocoben | OIK-17.1. AHanusupyeT | Kakue IpHPOHbIE Hcnons3oBaTh Cnocobamu onenku | Ilpakruyeckas
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3emun. TexHoreHHBIE Y4acCTBOBAaTh B | 3aKOHOMEPHOCTH U3MCHCHUS CBOMCTBAMU | PECypChl 3eMiu CYIIECTBYIOIINE MOP(}OIOTHIECKHX pa6ora.
H3MEHEHHS Te0JIOTHYECKON | MCCIEeIOBAHUAX TOPHBIX MOPOJ M COCTOSHUEC MAcCHBa Ha | OTHOCSATCS K BO3MOKHOCTH JJIst 0coOCeHHOCTEH Pemenne 3aga4.
cpenbl. 00BEKTOB OCHOBE COBPEMECHHBIX METOJIOB aHAJN3a B | BO30OHOBIISIEMBIM U K KOMILUICKCHOTO reHeTHueckux TunoB | Pedepar.
po¢eCCHOHATBHOM npodeccHoHaTbHOMN cdepe | HEeBO30OHOBIIIEMBIM U3BIICUEHHS MECTOPOKICHUH I'pynnoBas
NEeSTeIPHOCTH W WX | ACATEIbHOCTH. 3amacam. TIOJIE3HBIX TBEPIBIX MOJE3HBIX | TUCKYCCHS
CTPYKTYPHBIX OIIK-17.2.  OueHmBaeT  mapameTpsl KOMIIOHEHTOB W3 HCKOIIAEMBIX TIPH
3JIEMEHTOB MPOIIECCOB  HOOBMHM ¥ IepepadoTKU 00BIBAEMOTO peIIeHNH 3314 110
MOJIE3HBIX ~ HMCKOMAeMBIX C  yY4ETOM MHHEPaIEHOTO pannoHaTbHOMY 1
XapakTepa W3MEHCHHS CBOWCTB TOPHBIX CBIPBSL. KOMIDIEKCHOMY
[OPOJ IIOJ BO3JIEHUCTBUEM PA3NIUYHBIX Pemrates npoGnemsl OCBOEHHIO
(hU3MYECKHX MOJIeH. TEXHOTCHHOTO reopecypcCHOTro
OIIK-17.3. Hcnonszyer METO/IbI 3arpsA3HeHUs MIOTEHLIMANA HeIp.
aHaJK3a, 3HAHUM  3aKOHOMEpPHOCTEH OKpYXKaroule cpenbl.
TMOBEACHUA W YIHPABJICHUSA CBOMCTBaMH
TOPHBIX TIOPOJ W COCTOSHHEM MacCHBa
npu pemeHnn KOHKPETHBIX
npodecCHOHaTBHBIX 3a1a4.
OCHOBHEBIC CTaIUN KI1accu(UIIPOBATH OCHOBHBIMH
OIIK-18.1. IIprMeHsieT METOIBI aHAN3a | Pa3BEIKH. 3arachl 10 CTEIICHH MIPUHIUTIAMH U
u  0000meHus ropHo-reonormyecknx | IlpeaBapurenpHas a3BEJJAHHOCTHU METO/IaMH T€0JIOTO-
OIIK-18. Cnocoben oot P N beAbap ’ p A ’ A N
YCIIOBHI npu 9KCIUTYaTallHOHHON | JAeTalbHas ’ HU3YYCHHOCTH U MIPOMBIIUICHHON
MPUMEHATh  HAaBBIKH
AHAII3A ropHo- | PA3BEAKE u J00bIUe MOJIC3HBIX | JKCIUTyaTal[HOHHAS MOITOTOBJICHHOCTH OLICHKU
P HNCKOIIAaCMBIX, a TaKXeE npu CTaJluu pasBE€AKU ux i MeCTOpO)K[[eHI/II\/'I
TCOJIOTUIECKUX
CIIOBHIA - CTPOUTCIILCTBE n OKCIITyaTalnuu MECTOPOXKICHHA. IMPOMBINJICHHOTO IIOJIE3HBIX
y vp MO/I3EMHBIX 0OBEKTOB. OcHOBHbIE TPeOOBAHUSI | OCBOCHHUS. HCKOIIaeMBbIX.
9KCIUTYyaTAI[HOHHON i IIpakTuyeckas
OIIK-18.2. Hcmonb3yeT TEOPETHYECKUE | K IMOACYETaM 3armacoB Onpenenstb AHaM30M BIHSHUS
21.Ctaguu pa3Beaku, pasBenke u J0ObBIUE padora.
U METOJOJOTHYECKUE OCHOBBI aHaJM3a | IMOJIE3HBIX KOHEYHYIO I1eJTh TOPHO-
reoJIoro-MpoOMbIILIEHHAS MOJIE3HBIX N Kontpoabnas
. TOPHO-TEOJIOTHYECKIX YCIIOBHH | MCKOIAEMBIX. OIICHKH TEOJIOTHIECKUX
OLIEHKA MeCTOPOKAeHMI U HCKOIIAaeMBbIX, a " paGora Ne 8 .
IKCIUTYaTallMOHHOW pa3BeAkr W no0brau | KoHmummwm mis MECTOPOKIACHHS Ha rmapameTpoB 9
MOJCYET 3aMACOB MOJIE3HBIX | TAKXKe npu . . YcTHBI onpoc Ha
MOJIC3HBIX UCKOITAEMBIX, CTPOUTEIBCTBA U | TIOACUYETA 3aI1acoB. CTaJIMH JICTATLHOMN MECTOPOXKICHHS Ha
HCKOMAEMBIX. CTPOUTENBCTBE u TMOHUMAaHHe
JKCIUTyaTaluH IMOI3EMHBIX 0O BEKTOB, OKOHTYpUBaHHE Pa3BEIKH, TOII ero
AKCILTyaTaIlUH TePMUHOB
HO3EMHBIX B TOM YHCJIC TPH OCBOCHHUHU pPECYpcoB | pyaHBIX Ted. CocoObl | OMHO3HAYHO pa3pabotku,
oObeKTOB. B ToM menbda Mopel 1 OKEaHOB. nojcyeTa 00bEMOB U OTIPENIENATE POJIb U BBEIOOPOM
’ OIIK-18.3. IIpumenser METOJIbI | 3aIllacoB MOJIE3HBIX MECTO €I0 B ONTUMAJILHOTO
YHCJIE [IPH OCBOCHHU
eCYDCOB HJCJ'IBq)a paguoOHaJIBHOTO H KOMIIJIIECKCHOT'O HUCKOITaEMBbIX. OKOHOMHUKE OTpacCIn BapuaHTa
E[O };pﬁ U OKCAHOB OCBOCHHSI TeopecypcHoro moTeHiuana | OCHOBHbBIC MapaMeTPhl | MPOMBIILICHHOCTH C pa3paboTKu
p HEIP npu pemIeHun KOHKPETHBIX JJIsL HO}ICqéTa 3ar1acoB. y‘-IéTOM MECTOPOXKICHUA U C
npodeccnoHaNbHBIX 3a1a4. O6mume hopMyIbl st CJIOKUBIIHMXCS MHHUMAaJIbHBIMU
noJicuéra 00BEMOB U noTpeOHOCTEH B MTOTEPSMH
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3anacoB. Texymuit
y4€T 3a1acoB Ha
PYAHUKE.

JaHHOM CBbIPbC.

II0JIE3HOI'O
HCKOIIacMOTro0.
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4. Kputepuu U mIKAaJbl OLlEeHUBAHUS

4.1 3a ycTHBIN ONIPOC HA MIOHMMAHME TEPMHUHOB BbICTABJISAIOTCH 0aJ171bI
IIporieHT mpaBUIBHBIX OTBETOB Jo 60 61-80 81-100
KonnuecTBo 6anioB 3a OTBETHI 0 1 2

4.2 3a noAroTOBKY JIOKJIA/IA ¢ Pe3eHTalell BICTABJISIIOTCS 0aJJIbI

banbl XapakTepuCTHKH BbICTYIJIEHUSI00yYaI01erocst

— CTYJICHT T7TyOOKO M BCECTOPOHHE YCBOMII ITPOOIIEMY;

— YBEPEHHO, JJOTHYHO, OCJIEA0BATEIBHO U TPAMOTHO €T0 H3JIaracT;

— OIUpAsiCh HAa 3HAHHSI OCHOBHOM ¥ JIOTIOJHUTEILHON JIUTEPATYPhl, TECHO
NPUBS3BIBACT  YCBOCHHBIE HAyYHBIC TIIOJIOKEHHS C  NPAKTUYECKOU
JeATEILHOCTBIO;

— yMeno 000CHOBBIBAET U apryMEHTHPYET BBIJIBUTAaEMbIC UM HJICH;

— JIeJaeT BBIBOJBI U 0000IIECHHMS;

— CBOOOJIHO BJIAJICET MOHATUSIMHU

— CTYJCHT TBEPJO YCBOWJ TEMY, TPaMOTHO U IO CYIIECTBY HM3JIaracr ee,
OIUPAsCh HAa 3HAHUSI OCHOBHOM JIUTEPATYPHI,
— HE JOIYCKaeT CYIICCTBCHHBIX HETOUHOCTEH;
3 — YBS3BIBAET YCBOCHHBIEC 3HAHUSI C TPAKTHUECKOH eATEIbHOCTHIO;
— apryMEHTHPYET Hay4HBIC ITOJIOXKCHHS;
— JleJ1aeT BBIBOALI H 000OIIECHHUS;
— BIIAACCT CUCTEMOM OCHOBHBIX MOHSITHM

— TeMma pacKpbITa HEJOCTATOYHO YETKO U MOJIHO, TO €CTh CTYJIEHT OCBOMII
mpoOyieMy, IO CYIIECTBY H3JIaracT €€, ONHpasCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPaTypBHI;

— JIOIYCKAaeT HECYIICCTBCHHBIE ONMTMOKN U HETOYHOCTH;

— HCHBITHIBAET 3aTPYJAHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHUIA;

— cJ1abo apryMeHTHPYET Hay4YHbIC MOJOKECHHUS;

— 3arpyaHsercs B GOpMyIUPOBAHUH BBIBOJIOB U 00OOIICHMIA;

— YaCTUYHO BJaJie€T CUCTEMOM IMOHATHHI

— CTYACHT HC YCBOUJI 3HAYUTEIHLHOM YacTu HpOGHeMH;
— JAO0IIYCKAa€T CYyHmECCTBCHHBIC OMMUOKN M HETOYHOCTH npu paCCMOTPECHHUN

0 — HCHBITBIBAET TPYJHOCTH B IPAKTUYECKOM MTPUMEHEHNUN 3HAHUIA;
— HE MOXET apryMEHTHUPOBAaTh HAyYHBIE MOJ0KECHHUS;

— He GOpMYJIHPYET BHIBOJOB U 000OIIECHUH;

— HE BJIQJICET MOHATUHWHBIM anmnapaToM

4.3 3a BbINOJHEHHMEe NPAKTHYeCKO padoThl (pelieHHe 3a4a4) BbICTABJSIIOTCSHA
0aJIbI

5 Oamnma BBICTAaBIAETCSA, €CITU CTYAGHT peUIl BCE PEKOMEHJOBAaHHBIC —3aJayd,
apryMEeHTHPOBaB HX, C 005A3aTEIbHON CCBHUIKOM Ha COOTBETCTBYIOLIME HOPMATHUBBI (E€CIH IO
COJIEP’KaHUIO ATO HEOOXOUMO).

3 Oayia BBICTABIISICTCS, €CJIM CTYJICHT BBITOJHUI He MeHee 80% peKOoMeHOBaHHBIX 3aJ1ad,
apryMEHTHUPOBAaB WX, C 00sA3aTE€IbHOW CCBHUIKOM Ha COOTBETCTBYIOLIHME HOPMATHUBBI (ECIH IO
COJIEPAHUIO ITO HEOOXOIUMO).

1 Gann BBICTaBISIETCS, €CIM CTYJACHT BBIMOJIHUI He MeHee 60% pekoMeHIOBaHHBIX 3a/1ad,
apryMeHTHPOBaB HX, C 00s3aTEIbHONW CCBHUJIKOM Ha COOTBETCTBYIOIME HOpPMAaTHBBI (€ciu IO
COJIEP’KaHUIO ITO HEOOXOUMO).
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0 OaioB BBICTABIISIETCS, €CIIH CTYACHT BBITONHUI HE MeHee 50% peKoMeHIOBaHHBIX 3ajad,
apryMEHTHPOBAaB WX, C 00sA3aTEJIbHOW CCBHUIKOM Ha COOTBETCTBYIOLIHME HOPMATHUBBI (E€CIH IO
COJIEPKaHUIO ITO HEOOXOUMO).

4.4. 3a noaroToBKy pedepara BHICTABJSIIOTCHA 0AJJIbI
banbl XapaKTepUCTHKH 0TBETA CTYIeHTA
- CTYJIEHT TJIyOOKO ¥ BCECTOPOHHE YCBOMII IPOOIIEMY;
- OomMpasch Ha 3HAHUS OCHOBHOH M [JOIOJHUTENBbHOW JIMTEPaTypbl, TECHO
NPUBS3BIBAET YCBOCHHBIC HAYYHBIE MTOJIOKECHUS C MPAKTUUECKON ACATENLHOCTHIO,
- yMeno 00OCHOBBIBAET U apIyMEHTHPYET BbIABUT'A€MbIEC UM UJEH;
- IeJiaeT BBIBOALI M 00001IEHNS;
- CBOOOJTHO BJIQICET MOHSTHUSIMH.
- CTYACHT TBEPAO YCBOWI TEMY, TPAMOTHO W IO CYILECTBY H3JIaraeT ee, OMUpasich
Ha 3HaHUSI OCHOBHOM JIMTEPATYPBhI;
- HE JIOITyCKAEeT CYIECTBEHHBIX HETOUHOCTEI];
- YBSI3BIBAET YCBOCHHBIC 3HAHHS C MPAKTHYECKOH JESITeNbHOCTHIO;
- QpIryMEHTUPYET Hay4HbIE TIOJI0)KEHUS,;
- IeJiaeT BBIBOALI M 00001IEHNS;
- BJIaJICET CUCTEMOM OCHOBHBIX IIOHSTHH.
- TeMa pacKpbITa HEIOCTAaTOYHO YETKO W IOJIHO, TO €CTh CTYIACHT OCBOWII
npobjeMy, MO CYyLIECTBY H3JIaraeT €e, ONUpAasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEPATyPBHI;
- IOMYCKAeT HECYIIECTBEHHBIE OMIMOKH U HETOYHOCTH;
- UCTIBITHIBAET 3aTPyIHEHUS B IPAKTUYECKOM IIPUMEHEHUH 3HAHUI;
- 11200 apryMEHTHPYET HayYHbIE MTOJIOKCHHUS;
- 3aTpynHseTCs B QOPMYITUPOBAHUH BBEIBOJOB U 0000IICHUIA;
- YaCTUYHO BJIaJECT CUCTEMOM MOHITUH.
- CTYZACHT HE YCBOWJI 3HAYUTEJILHONW YaCTH MPOOIEMBI;
- JOIYCKAET CyLIECTBEHHbIC OMIMOKN M HETOYHOCTH IIPH PACCMOTPEHHH €€
- HCIIBITBIBAET TPYAHOCTHU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;
- HE MOJKET apryMEHTHPOBAaTh Hay4YHbIE TIOJI0KEHUS;
- He (OpMYTHPYET BEIBOJIOB M 000OIIEHMIA;
- HC BJIaJACCT MOHATHHHBIM armnapaToM.

4.5 3a BbINOJIHEHHE KOHTPOJIbHOMH padoThl BHICTABJIAIOTCH 0AJ1JIbI

baJyibl Coaepxxanue padboThI

10 - CoJIep’KaHKe pabOThl COOTBETCTBYET BHIJTAHHOMY 3aJaHUIO;

- KOHTPOJILHOE 33JJaHH€ BBINOJIHEHO YBEPEHHO, JIOTUYHO, MOCIIEeI0BATEIbHO
¥ TPAaMOTHO;

- BCE pacyeThl c/ieaHbl 0e3 omMooK;

- BBITIOJTHEHHAs rpaKka COOTBETCTBYET CTaHAAPTHBIM TPEOOBAHUSM;

- BBIBOJIbI M 0000IIIEHNSI apTyMEHTHPOBAHBI,

- CCBUIKM Ha JIUTEpPaTypy COOTBETCTBYIOT OMOInorpadpuyeckum
TpeOOBAHUSM.

5 - OCHOBHBIE TpeOOBaHHSA K pabOTe BBINOIHEHBI, HO MPU ITOM JIOMYIICHBI
HEKOTOPBIE HENOYETHI;

- UMEIOTCS HETOYHOCTHU B CTHJIE U3JIOKEHUSI MaTepuaa;

- IMEIOTCSI YIYIIEHUsS! B 0()OpMIIEHUH IPaUKH.

1 - pabora BeImosHeHa Ha 50%);

- UMEIOTCS CYLIECTBEHHBIE OTCTYIICHUS OT TpeOOBaHHU K 0()OPMIICHUIO
rpaduyecKux MaTepralioB U TEKCTa;

- IONYIIEHBI OIIMOKH B pacueTax;

- OTCYTCTBYET JIOTHUECKAsl MTOCIIEA0BATEIbHOCTh B BHIBOJIAX;

- OTCYTCTBYIOT CCBUIKU Ha JINTEPATypPHBIC UCTOUHHKH.
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0 - 0OHapy’>KMBaETCsl MOJIHOE HEMOHUMAHUE CYTH BBITIOJIHIEMOM padoThI;
- UMeeTcs OONBIIOE KOJMYECTBO IpyOeiuX ommooK;
- OTCYTCTBYIOT NIPAaKTHUECKHE HABBIKH U TEOPETUYECKUE 3HAHHS IPEIMETA.

4.6 3a BbINOTHEHHE 32/IAHUSI 110 COCTABJIEHUIO IJ10CCAPHS M OTIOPHOTO KOHCIEKTA
BBICTABJISIIOTCSI 0AJLJIbI

Kpurepum ouenkn KoJuaunvecTBo 6a/1710B
1 Conepxanue rioccapus COOTBETCTBYET TeMaM H3ydaeMoi 5
JucuUIUIMHBL. TepMHUHBI pacioylokeHbl B ajl)aBUTHOM MOPSIIIKE.
2. OnopHBI KOHCIEKT OTBEYAET MPEABSABIAEMBbIM TPEOOBaHUAM U
BKJIIOYAET BCE MPOIJEHHBbIE TEeMbl. ['paMOTHO M3JI0KEH TEKCT, 5
aKKypaTHO 0(hOpMIJICHBI BCE HIUTIOCTPALIMU M PUCYHKH K TEKCTY.
Htoro: 10 6a10B
4.7 3a yyacTHe B rpyNIOBOH JUCKYCCHH BBICTABJSIIOTCS 0aJJIbI
ITporieHT MpaBMIIBHBIX OTBETOB Jlo 50 >50
KosmgecTBo 6ajioB 3a OTBETHI 0 1

5. TunoBble KOHTPOJIbHBbIE 32JaHUSA U METOAMYECKHE MaTepuaJjbl, onpeaesionue
npoueaAypbl OLEHUBAHWS 3HAHMI, YMEHHH, HABBIKOB W (WJIH) ONBITA JeSTeIbHOCTH,
XapakTepu3ylommx JTanbl (OPMUPOBAHUS KOMIETEHHUH B Mpouecce OCBOEHHS
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1 TunoBoe TecToBOE 3a]aHNe HA MOHMMAaHNE TEPMUHOB

Huxe mpuBonsTcs ompeneneHus BaXHEWIIMX TEPMUHOB MO JaHHOW Teme. BriOepute
MIPaBUIILHOE OTPEICIICHHUE VISl KaXKJ0T0 TePMUHA U3 CITUCKA:

. AJLTATBL.

. Annodu3za.

. AcTpoOJieMbl.

. bepesur.

. biractroMun0oHUTBL.

. l'mnabuccanpHbIC UHTPY3UU.

. I'peiizen.

. [narenes.

. Kene3nas musmna.

. 30Ha OKHUCJICHHS.

. U3omopduzm.

. UIMmakTuThI.

. Kara3zona.

. KnuBax.

. Komatuursl.

. JJammpownr.

. Jlatepursl.

. JInxBanms.

. MarepuHckas UHTpY3Hsl.

. PernonansHueIil MmeTamophusm).
. MeTacoMaTo3 (METaCOMATHUTHI).
. MUIOHHTHI.

. OaMCcTPOCTPOMBI.

. OduonuTsI.

. IllepunOTUTHI.

. [luceMeHHBII rpaHuT (eBpeHCKUN KaMEHB ).
. Pynokiacrsl.

O 001N DN b W~
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28. CequMeHTOreHE3.
29. TEeKTUTEL
30. IlITokBepkH.

A — pynoHble Tena pa3IUYHOM (OPMBI, CIOKEHHBIE PYAaMU C HPOKUIKOBO-BKPAIJICHHBIMH
TEKCTypaMH.

b — mopozap! ¢ nmpu3zHakaMu IPOIUIABIECHUS U YAAPHBIX TPEUIMH, 00pa3oBaHHBIE B pE3yJbTaTe
KOCMOYAApHBIX SBJICHUI.

B — cragus HakoIuieHHs 0CaJOYHOr0 MaTepHuala.

I' — 06;10MKH 1 KaTyHBI KOJTYETaHHOM U IPYTO# pybl B ByJKaHOT€HHO-0CAJOUYHBIX OTIOKEHHUSX.
JI — ropHas nopoja ¢ NerMaTUTOBOW CTPYKTYpOM.

E — omnuBunHoOBble (10 90%) mOpOIBI C MHUPOKCEHOM U POroBOM OOMAHKOM C NPUMECHIO
XPOMILITIMHEIN/1A, TPaHaTa, WIBMEHUTA, aHOPTUTA, (IIOTONHTA, KOPYHIA U JIp.

K — xomruiekc MeTaMOp(hU30BaHHBIX YJIBTPAOCHOBHBIX M OCHOBHBIX MOPOJ U TITyOOKOBOJIHBIX
OTJIOKEHUH, HHTEPIPETUPYEMBIN KaK 00pa30BaHUE OKEAaHNIECKON 36MHOM KOPBI.

3 — XaoTHUYECKHUE CKOIUICHHS MEPEOTIOKEHHBIX OOJIOMKOB M KPYMHBIX TIBIO Oojiee JPEeBHHUX
nopoZ (ONMCTONMTOB), (OPMHUPYIOIIHECS BO BpeMs OIOJ3HEH 10 CKIOHY OacceifHOB
(OKeaHWYeCcKOMY M JIp.) B CBS3M C AKTUBHBIMH MOJHSATHSMH U TIOBBIIICHHONW aKTUBHOM
CEHCMUYHOCTBIO.

W — nopoab! (TEKTOHUTHI), IEPETEPTHIC B 30HAX PA3TIOMOB J0 TJIMHUCTOTO pa3Mepa.

K — Bcskoe 3amelieHue ropHOil MOpoAbl, NP KOTOPOM PACTBOPEHHME CTapblX MHHEPAIOB U
OTJIO’)KEHHWE HOBBIX MPOUCXOAWT TOYTH OJHOBPEMEHHO TaK, YTO B TEUEHHE Ipolecca
3aMEILEHHBIE TOPHBIEC IIOPOBI BCE BPEMS COXPAHSIOT TBEPAOE COCTOSHUE.

JI — popmupyeTcs HaJl 30HAMH TPAHUTU3AIMH B 00JIACTSIX TPAHUTOTHEHCOBBIX KYIIOJIOB.

M — uHTpYy3Hus, KOTOpas NpeIoaraeTcs Kak paciiaB, FTeHEpUpOBABLINI IETMaTHT.

H — mpouecc pasneneHust XHIKOCTH Ha JIBe WM OoJiee HECMEIIMBAIOUINECs KHUAKHE (asbl;
MarMaTuyeckas JIMKBallUMs — TaKO€ JK€ pas3elieHue aJIIOMOCUIMKATHBIX, CYJIb(QUIHBIX,
KapOOHATHBIX WK (GochaTHBIX PACIIABOB.

O — OOKCUTOHOCHBIE KPACHOLIBETHBIE IIOPOJIbI KOP BHIBETPUBAHUSI TPOIIMUECKUX 30H, COCTOSIINE
B OCHOBHOM M3 KaOJIMHUTA, THOOCHTA,raJlilya3uTa, OKCHJIOB XKeJle3a,MarHeTUTa U OKCH/1a TUTaHa.
[T — menouHo-ynbpTpaocHOBHAs Mopoa dhdy3uBHOTO 00JMKa, COAEpIKaIas OJUBUH, JUOTICHI,
¢yioronut, TEHIMT WIN CAHUIMH, IEIT0YHON aM(puOOoI (pUXTEPUT) U aIMa3.

P — accoumanus MeramMop(U30BAHHBIX BYJIKAaHMYECKMX U CYOBYJIKaHMYECKHX MOPOJ
yIBTPAOCHOBHOT'O, OCHOBHOI'O U CPEHET0 COCTaBa, 00pa30BaHHBIX B CyOMapHUHHBIX YCIOBUSIX U
ClIararouux JApeBHENIINE apXelcKue 3eJIeHOKaMeHHbIE TI0sIca Ha IUTaX JIPEBHUX IIaT(OpM.

C — cucrema O/JHOHAIPABIEHHBIX MEJIKHX TPEIIMH, MOXET UMeTh nopojaHoe (Hampumep. [lo
HAIUTACTOBAaHUIO) M TEKTOHWYECKOE (HalpuMmep, IO OCEBOM IMOBEPXHOCTU  CKJIAJOK)
IIPOUCXOXKICHHUE.

T — camble TrIyOMHHBIE YPOBHM MeTaMOpP(UYECKOr0 U TEKTOHMYECKOTO MpeoOpa3oBaHUs
BEIIIECTBA 36MHOI KOpBI, I/ie Ipeo01agatoT BI3KO-XPYNKHUE U BA3KHE Ae(opMarium.

VY — nopoabl, 00pa3oBaHHbIE KOCMOYJAPHBIM ITYTEM.

@ — sABNEHMS 3aMEIIEHUs] OJHOTHUITHBIX MOHOB OJHMX 3JIEMEHTOB B KPUCTAJUIaX IPYruMHu 0e3
M3MEHEHHS MUHEPAJIBHOTO BHU/IA.

X — TNPUIOBEPXHOCTHBIE MPeoOpa3oBaHUS PYAHBIX 3aJieKel, OOYCIOBIICHHBIE OKHCIICHHEM,
rupaTalyei, pacTBOPEHUEM U BBILLEITAYUBAHUEM COCTABJISIONINX X MUHEPAJIOB.

Il — BepxHss YacTb OKHCICHHMA CYNb()PUIHBIX PYIHBIX TEJN, COCTOSIIAas B OCHOBHOM U3
TUIPOKCUIOB XKelle3a.

Y — cragus npeoOpa3oBaHUs 0OBOJHEHHOTO, OOBIYHO MIJIMCTOIO OCaJKa B OCAJOYHYIO TOPHYIO
MOpoJ1y, MPOUCXOIALIAsl HA THE BOJTOEMOB.

I — xBapu-cmrogucras (OHMOTHT, MYCKOBHT, LIMHBAJbIUT, JICMUAOIMUT) MOpPOJA C 3aMETHBI
KOJIMUECTBOM (pIIr0OpHTa, TOIA3a, TypMaJIiHa U Oepuilia.

I — maccuBbl, 3acThIBIIME Heqaneko (1,5 — 3 KM) OT MOBEPXHOCTU 3eMITH.
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bl — TOHKO- 1 MUKpPO3EpHUCTHIE MTOPOJIbI, UMEIOIIUE (PIIONAATBHYIO TEKCTYPY U 00pa3oBaHHBIC B
pesynbTaTe Omacresa.

b — meracomaTuueckas mopoja, COCTOsIIAas M3 KBaplia, CEpPULIMTA, XKEJIE3UCTOI0 KalbLUTa
(aHKEpHUTA), XJIOPUTA U TTUPHTA.

D — OKpyrible JENpeccud KpaTepHOrO BHUJA, KOTOPbIE HMEIOT IPHU3HAKU KOCMOYAAPHOIO
IPOMCXOXKACHUS.

IO — BhITAAHYyTAs1 YacTh (OTBETBIICHUE) UHTPY3UH, JAUKU UIIH JKUJIBL.

S1 — nopoJibl KOpbI BHIBETPUBAHMS, COJIEpKaIe CBOOOHBIC THAPOOKCHUBI JKEIe3a, AIFOMUHUS U
MUHEpaJIbl TPYIIbI KAOJTUHUTA.

Kmou: 5-1, 10-2, O-3, 'b-4, bl-5, 111-6, 11-7, Y-8, 11-9, X-10, ®-11, V-12, T-13, C-14, P-15, I1-
16, O-17, H-18, M-19, JI-20, K-21, U-22, 3-23, ’K-24, E-25, [1-26, I"-27, B-28, b-29, A-30.

5.2 TunoBble 32124 ¢ pelieHneM

YcnemHoMy UM3YY4EHHIO TEOPETHUYECKMX OCHOB  JTUCHUIUIMHBI W TPUMEHEHUIO
MOJIyUEHHBIX 3HAHUNA Ha MpPAKTUKE B 3HAUMUTEIBHONW Mepe CIOCOOCTBYET pelIeHHe 3aaad U
MPUMEPOB, KaK TPU TPYIIIOBOM OOYYCHHH, TaK M MPH CaAMOCTOSTCIBHON, WHIUBUIYaTbHOU
pabote. CTyneHTaM B TEUYEHHE CEMECTpa IMpenojaBaTesieM MpeAsararoTcsl A pelleHus
pa3IUYHBIE 33/1a49H 10 T'€OJOTHYESCKHM HCCIICIOBAHMSM, BBITIOTHSIEMBIM TIPU TIOUCKAX, Pa3BEIKe
U 100bIue MOJIE3HBIX CKOMAaeMbIX. bONBIIMHCTBO 3aa4 B3ATO U3 MPAKTUKH PAOOTHI Pa3IMuHbIX
reoJoru4eckux ciayx0 MuHucTtepcTBa nNpUpOIHBIX pecypcoB Poccuiickoit denepauuu.
HekoTopsie 3amaun cocTaBieHbl M0 MaTepHalaM Pa3BEAKU M SKCILTyaTallud MECTOPOXKICHUH,
PAaCTIONIOKEHHBIX HAa TEPPUTOPUN. MypMaHCKOW 00JacTH

Mpumep 1.

Mecropoxaenune anatuta KoamBa (XuOuHBI) TPEACTAaBICHO TOJIIEH AamaTUT-
He(EeIMHOBBIX MOPO/I, 3aJIeTaloIMUX cpean ypTuToB. OOIIas MOIIHOCTh TOJIIU KOJeOieTcs OT
100 mo 300 m u B cpenneM paBHa 200 m. [lagenune pyaHoro tena Ha ceBep-ceBepo-3anan 30—
40°.

Cpenu IpOAYKTUBHOM TOJIIIHM BBIICTSIOTCS TPH ILIACTA PSIOBBIX pyn (comepkanue P,Os
6oee 12%), WMEIOIMUX CPEIHIOID MOIIHOCTh, COOTBeTcTBeHHO 27, 32 u 40 M. Mexny
TTACTaMU PSIOBBIX PYJ PACIONIararoTCsl MAaCCHBHBIC HEPABHOMEPHO3EPHUCTBIC YPTUTHI, CPETHSIS
MOIIIHOCTh KOTOPBIX MEXAY MEPBHIM U BTOPHIM PYIHBIMH TelaMu cocTaBisieT 60 M, a Mexay
BTOPEIM U TpeThbM — 40 M. [lepexoapl MeX 1y pyIHBIMH TUTACTAMU H YPTUTAMH TOCTEIICHHBIC.
B xoHTakTe ¢ pyAHBIMU TelaMH, a WHOTJAa B HEKOTOPOM YIaJeHHH OT HUX YPTUTHI COJEpIKAT
PaBHOMEpPHYIO BKpPAIUICHHOCTh alaThTa W TPOCION amaTUToBbIX pya. Cpemu ypTHTOB
BBIICTISIIOTCSL TIACTOOOpa3Hble Tena 3abanaHcoBbIX OemHbIX (comepxkanue PyOs 8—12%) u
yoorux pyxa (conepxkanue P2Os 4—=8%). O6mmas MomHocTh OeaHbIX pya 12 M yoorux 30 m.

[ToncunTanHple 3amachl amaTUTOBBIX PYJ HA MECTOPOKICHUHM 3aBUCAT OT OOPTOBOTO
conepxanus P,Os B pyne u coctasistor (Tadu. 1).

Ta6auna |l

-| 3am12 ’ ITycTnie nopo-
BoproBoe conep - CP?R"CC CONeD-| 3anackl PYyABI, o0
xamue P,0;, % A\alm%éPZOs, ML T nb;:}{g?%};o;{
12 17,1 128 58
8 15,6 153 48
4 12,5 219 36

Pazy6oxxuBanue pyasl 5%. OOoramienne MeToaoM (GIOTAUU TO3BOJSET MOIYYHUThH
KOHIIEHTpaT ¢ coxaepxkanueM P05 39,4% mpu wusBneuennn P,Os 93,5% He3aBucumo oOT
conepxkanusi P,Os B ucxonnoit pyne. CebectouMocTh oboramieHust 1 T pybl TakKe HE 3aBUCUT
ot conepxkanusi PoOs u coctasmnsier 1,32 pyo0.
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TeXHUKO-DKOHOMUYECKHUE TAHHBIC HKCILTyaTaIl[id MECTOPOKICHHUS TPUBEICHBI B Ta0JI. 2.
Ta6auua 2

OTKpBITHIE PAaGOTHI Tloa3eMHble PaGoOThI

Boprosoe coznep- VaenabH.ie Kanu- VaenbHble Kamu-
Kanue P,Oy, CebecToMMOCTb TaJIbHbIe 3aTPAThI Ce6ecToHMOCTh TaJbHbIE 3aTPaTbl
% n0o6uiud 1 T pyasl, Ha 1 T pyanl, no6biun 1 T pyasl, Ha 1 T pyabl,
pPY6. PYG. Py6. py6.
12 2,30 5,46 2,00 6,11
8 2,11 5,46 1,90 6,21
4 1,86 5,46 1,74 6,21

OmnroBas nena 1 T amarutoBoro kKonueHtpara 12,5 py6. I'omoBoii 00beM KOHIIEHTpaTa,
KaK M 3amnachl py[abl, 3aBUCHUT OT OOPTOBOTO COAEpXAaHHS U COCTABISET COOTBETCTBEHHO: I
Bapuaut 2,36, Il Bapuant 2,65 |1l Bapuant 2,75 MiH. T.

Tpebyercs onpenenuTs:

1. CebecroumocTh 1T amaTUTOBOrO KOHIIEHTpaTa MO KaXXJOMY BapHaHTy OOpPTOBOIO

COJIepKaHUA.

2. PenTa0enbHOCTD OCBOCHHS MECTOPOKICHHS MO0 KOHIICHTPATY.

3. 'ogoByto mpuObLIb MPEITPHUATHSL.

4. O6mryro mpuOBLTE 32 BECh CPOK IKCILTyaTAI[UU MECTOPOKICHUS.

5. HaubGonee ontumanbHbBIA BapuaHT OoOpTOBOrO conepxkanus P;Os B pyzae u,

COOTBETCTBEHHO, JJIs IOJICYETA 3a11acoB alaTuTa.

Xoo0 pewenus

1. CebecronmocTh 1T amaTUTOBOTO KOHIIEHTPATA PACCUUTHIBAEM 110 (hOpMYIIe:

Qi=(Qut Qo) Uservvevneeieieiieeiies (1)

rae Q, — cedbecronmMocTh JOOBUU 1T PyIbI;

Q, — cebecTouMocTh oboraieHus (nepeaena) 1T pyasr;
g — pacxoJ py/bl B TOHHAX Ha MOJIydeHUE 1T KOHEYHOTO MPOAYyKTa (KOHIICHTPATa).
Pacxon pynbl HaxonuTes U3 GOPMYIIbL:

q=Cx /(CpyKuKp)
Cx — conepxanue P,Os B KOHIIEHTpaTe,
C, — cpennee conepxanue PoOs B pyne,
K, — koapdunment uzsnedenus P,Os npu oboramennu,
K, — xoappunuent pazyboKuBaHHS PyIBL.
CopneprxkaHue IOJIE3HOTO KOMIIOHEHTa B pyJe NMPUHUMAETCS IO JAHHBIM pPa3BeJOYHBIX
paboT, cofiep>kaHue MOJIE3HOI0 KOMIIOHEHTa B KOHIIEHTpaTe U K03 (PUIIMEHT U3BIeUeHUS
— T0 JAaHHBIM TEXHOJOTWYECKHX HCIBITAaHUH, KOA(PQOUIHEHT pa3yO0KWBaHUS — TIO
JTAaHHBIM ITPOOHOI dKCIUTyaTaluy MO0 10 aHaJIOTHH.
CornacHO BBITIOJHEHHBIM pacdeTaM II0 COOTBETCTBYIOHIMM (opMysiaMm, ONTHMAIIbHOE
bopmoegoe codepacanue PyOs mnpunumaercs paBHbIM 8%. Cebecmoumocms TIPH TaKOM
COJICp’)KaHUU: Ha OTKPBITOW M0ObUe Oyner paBHa 9,74 py0/T, Ha mom3emMHON n00brue — 9,14
py0/T. Penmabenvnocms no xouyenmpamy, COOTBETCTBEHHO, Ha OTKPBITOW 100bue — 146,68
MJIH pyO, Ha mom3emMHON mo00bue — 181,0 muH py0. lodosas npubviie npeonpusmus,
COOTBETCTBEHHO, Ha OTKPHITOM 100bI14e — 7,31 MutH py0, Ha moa3eMHOl 100b14e — 8.90 MiH pyo.
Obwas npubvinte om paspabomku mecmopodcoenus 3a 20 nem e2o sKkcniyamayuy COCTaBUT,
COOTBETCTBEHHO, HA OTKPBITOI 00bIYe — 83,76 MiiH pyO, Ha moa3eMHoi 1o6bae — 101.98 mun
pyo.

()

rac:

IIpumep 2.
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MACWTAB 4140000

Puc.1. [Inan BbIX0/1a TJIaCTa MapraHIEBbIX Pyl HA TOBEPXHOCTb.
(MOIIIHOCTH HAHOCOB B Mpejienax yyactka okoso 0,5 m).
Ha pucynke 1 moka3aH BBIXOJ IUIaCTa MapTaHIEBBIX Py Ha MOBEPXHOCTh (MOIIHOCTh
HaHOCOB 0ko0J10 0,5 ™).

TpebGyercs:

1 .OnpenenuTh >IEMEHTHI 3aJieTaHus IuIacTa (a3MMYThl MPOCTUPAHUS W TaIEHUS, YTOJl
NaJICHNs1), HOPMaJIbHYIO MOIIHOCTb.

2. 111 oTOOpa TEXHOJIOTHYECKOW MPOOBI M M3YUEHUS] BMEIIAIOIINX MOPOJ BBIOPATh MECTO
Uil 3aJI0KeHHs [Iypda WIM INTOJIbHU. BBIpaOoTKa MODKHA BCKPBHITH IUIACT HUXKE 30HBI
BBIBETPUBAHMUS, HIDKHSS TPAHUIIA KOTOPOM 3aJleraeT Ha IITyOuHEe OKOJIO 15 M OT MOBEPXHOCTH.

OO6ocHOBaTh 11€1€CO00PA3HOCTh 3AJI0KEHUS OJHOM M3 YKa3aHHBIX BBIPAOOTOK JUIs

orbopa mpoObl (B YCIOBHSX YCTOWYMBBIX M HEYCTOWYMBBIX BMEIIAIOUINX MOPOJ, CiIaboi u
CUJIbHOM OOBOJHEHHOCTH y4acTKa).

Xoo pewenus:

1. Onpenenuth 371€MEHTHI 3aJeraHusl 1acTa rpagUUecKuM MmyTeM.

Jlyig 3TOTO0, UCHIOB3YSI U30JIMHUU penbeda (TOpU30HTAIN C OTMETKaMH), HEOOXOAMMO Ha
IUTaHE MPOBECTH JIMHUH, COSIUHSIONINE OJMHAKOBbIE a0COIIOTHbIE OTMETKH KPOBIIM MM MOYBbI
macTa MapraHieBbIX pyd. IT0 OyayT JuHUU Tpoctupanus 3anexu (4B, CD u T.1.). Tak kak
JMHUU CTPATOM3OTHUIIC MPOXOJAT C 3alaja Ha BOCTOK, TO JIelaeM 3aK/II0ueHHe O CyOIIHpPOTHOM
MPOCTUPAHUU 3ATIEKH.

2. VYMeHbUIEHHE OTMETOK CTPaTOM3OTHUIIC IUIacTa K CEeBEpy CBUAETENbCTBYET 00 €ro
naJIeHUH Ha CeBep.

3. I ompeneneHus yria MajeHus U3MepsieM Ha IUIaHE KpaTdalllihe pacCTOSHUS MEXKIY
COCETHUMU CTpaTOU30THUIICAMHU 110 TTouBe MWiH kponie miaacta (EF). 3atem B maciutabe kapThl 1o
BEPTUKAIM OTKJIAJbIBAEM PA3HOCTb AOCONIOTHBIX OTMETOK O3THX COCEAHHUX CTPATOM3OTHIIC.
OTtHo1eHue 3Tol pa3HOCTH K JyinHe EF — 3T0 TaHreHc yria majeHus Ijacra, rpalyCHYI0 Mepy
KOTOPOT'0 HETPY/AHO HANTH MO TaOJIUIAM TPUTOHOMETPUYECKUX (PYHKITHUIA.

4. lna ompeneneHus: HOPMaJIbHOW MOIIHOCTU IIJIaCTa MEPBOHAYAIBHO OMNPENENISIEM €ro
TOPU30HTAIBHYIO MOIIHOCTB. KpaTyaiimue paccTosHUs MEXIY JIMHUAMH NIEPECEUEHUS OHON U
TOM K€ CTpaTOU3O0THUIICH C KpoBjiel u mouBoi (LM) sBisiroTcsi ropu30HTaIbHON MOIIHOCTBIO
acTa. 3aMepyuB FOPU30OHTAIBHYIO MOIIHOCTb W 3HAs YroJl MajeHus, TpapHuuecKu OrpeesnseM
HOPMaJIbHYIO MOIIIHOCTb IJIaCTa.

5. Mecto nmns 3amoxkeHus nrypda M IITOJIBHU OIpENeNisieM [0 Pa3HOCTH OTMETOK
TOpPH30HTANIEH penbeda M CTPATOM3OTHIIC B TOUYKAX HMX mepecedeHui. Hampumep, B Touke O
OTMeTKa pesbeda, Ha KOTOpYro Mbl €€ mocaauM, paBHa 30 M, a CTPAaTOU3OTHUIICA, POXOIAIIAsT
gyepes 3Ty TOUKy paBHa +20 M. 3HauuT 10 KpoBiau miacta 10 MeTpos.
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6. C nenpio YTOYHEHHUS 3JIEMEHTOB 3aJIeTaHUs IUIacTa Ha IIIyOuWHE, BBIOMpaeM MECTO JUis
3aJI0KECHUST TPEX CKBAXKHH, PACIIOJIOKEHHBIX HE HAa OJHON MPSIMOM C NMPOCKTHBIMH TITyOMHAMU
15. 30 u 50 MeTpoB OT MOBEPXHOCTH.

7. Tlomp3ysicb  YKpPYIHEHHBIMH  PAacUETHBIMH  IIOKa3aTeJIIMH,  OOOCHOBBIBACM
1eN1ecoo0pa3sHOCTh MPOXOJAKM IIypda WM IITOJABHM MPH PaA3IMYHBIX TOPHOTEXHUYECKHUX
YCIIOBHSIX.

IIpumep 3.

[IpoBeneHue KOHTYPOB PYAHBIX TEJ SIBISETCS OJHOW M3 BAKHEHIIUX OIEpanuil Mpu
nojcuere 3anacoB. KoHTyp, XapakTepHU3yIOMIMi MOJIHOE OKOHYAHHWE (BBIKIMHUBAHUE) PYIHOMN
3aJIe)KH, Ha3bIBaeTCsl HYJIEBBIM KOHTYypoM. Crioco0 npod. B.W. Baymana, wim cnoco6 usorwric,
OPUMEHSETCS HUCKIIOUUTENBHO JUI BBIIEPXKAHHBIX IO MOIIMHOCTH M COCTaBY ILTACTOBBIX
MECTOPOXKICHUN, CMATHIX B KPYThIE CKJIAJKH, C PE3KO M3MEHSIOUIMMCS YIJIOM IaJIeHHs KaK I10
POCTUPAHHUIO, TAK U MO MA/ICHUIO.

Omnpenenmure 1o cnocody mnpod. B.M. baymana o0bem »siaeMeHTapHOTO OJIOKa,

HaXOJALIETOCs Ha BHIKJIMHUBAHUY IJIACTOBON PYIHON 3aJI€KH, N300pakeHHON Ha PUCYHKE 2.

\ i

— ——\

Puc. 2. DnemenTapHas niaomajaka S mpu mojcueTe 3amacoB mo crnocody B.U.
Baymana (cnoco6 uzoeunc).
h — MOIITHOCTH PYAHO¥ 3a/ie)kH Ha BHEIITHEH U30rurice 0Jioka; b — 3aj0KeHne MeX 1y BHEITHEH U
HYJIEBOW M30TUIICAMHU; I — UCTUHHAS IIMPUHA BBIICICHHOM ISl MOJCYETA 3JIEMEHTAPHOU
TUTOINAAKY; | — UTMHA W30THIICHI WM CPEIHEH TMHUN MEXKITY COCETHUMH U30TUIICAMH,
nu3MepsiemMasi HEOCPEICTBEHHO Ha IJIaHe.
(M30eunca — 310 MTUHUSA paBHBIX aOCOTIOTHBIX OTMETOK TTOBEPXHOCTH I1J1ACTa).
Xoo pewenus
1. OnpeenuTh Ha AKCOHOMETPUUIECKOMN MPOEKIIMKA CPEIHIOI0 MOIIHOCTh PYJIHON 3aIeKHU
B BIIEMEHTapHOM OJ10Ke 1o hopmyie: Me,=0,5-(M1+my),
rae M;=0.5-hy, my=0.5-h,. (ITpu ManbIx yroax nageHus Me, = Myer).
2. HaiitTi HCTHHHOE 3HAUECHHE TUIONAAN IIEMEHTapHOH MIomanku no gopmymne: S = | rep;

e fop = 0.5:(ri+r2); 1= (/hy +b’ ; r=4/h; +b;.

3. Beruncnutb 00beM 0JI0KA MOJIE3HOTO UCKOIAeMOTo 1o (hopmyiie:
V=m,S

5.3 TemsbI JoKI210B

. DIIEMEHThI KpUCTAIUIOrpaduH.

. duznueckue CBOMCTBA MUHEPAJIOB.

. Knmaccudukanust Mmunepanos.

. CTpyKkTypHBIE 0COOEHHOCTH U CHCTEMAaTHKa MOJIKIIAcCa CUITUKATOB.

. Knmaccugukanus ropHeix mopoj mo reaesucy. OcaaouHble TOPHbIE TOPO/IBI.
. MarmaTuueckre ropHbIe TOPOIbI.

. Metamopuueckue ropabie mopoabl. DakToOpsl U BUIBI METaMOPQPU3MA.
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8. 'eonornueckas kapta. ['eonornyeckue npopuiu (paspessl). OO1ME NIPUHIMIIBI TOCTPOCHUS
re0JIOTMYECKUX KapT U Pa3pe3oB.

9. OnpeneneHue 3J€MEHTOB 3aJeraHus IJ1aCTOB U TEKTOHUYECKUX HAPYIIEHUN C TIOMOIIbIO
TOPHOI'0 KOMIIaca.

5.4 Tembl pedepatoB

1. Axkxpenns 3emin u miaHeT COJTHEYHON CUCTEMBI.

2. ITpoucxoxienue >xu3Hu B COJTHEUHOU CUCTEME.

3. YHUKaNIbHOCTH 3€MJIH.

4. Baytpennee ctpoenue CoJHiia.

5. I'eonorus u muHeparenus MupoBOro okeaHa.

6. ['ry0OKOBOIHBIE TalTHBI YEPHBIX KYPHJIBIIIUKOB.

7. MyTbeBbIE IOTOKHU U INTYOOKOBOAHBIE TEUEHUSI B MUPOBOM OKEaHE.

8. AKTyaapHOCTh IpOoOIeMbl He(hTera3oMmoucKoBbIX padoT Ha Poccuiickom Cesepe.
9. O BO3MOXKHOCTH CYILIECTBEHHOIO CHMYKEHUS PacX0J0B [0 TPAHCIOPTUPOBKE YIIIEBOAOPOI0B
Ha Poccuiickom Cesepe.

10. Hedrera3oHOCHOCTh «HECOCTOSIBIITUXCSI OKEAHOBY.

11. O rnoGanbHbIX pa3pbIBHBIX CTPYKTypax 3eMHOU KOPBHI.

12. Pacniag [Tanrewn.

5.5 Ilpumep BbINOJHEHUSI KOHTPOJIbHOI padoThI

KoHTponbHble pabOThl MOABOAAT WUTOI M3YYEHHIO OTAEIbHBIX Pa3/ieioB JUCLMILIMHBIL.
CamocrosTenbHas padoTa CTyIeHTa MPEIoNaraeT KpOnoTINBYIO paboTy ¢ HaydHOU U y4eOHO-
METOAMYECKON JINTepaTypoil, HEMOJHBI CHUCOK KOTOpPOM YyKazaH B paszaene 6 paboueit
nporpammbl. Ocoboe BHUMaHHE TpesiaraeTcst o0paTuTh Ha y4eOHbIE MOCOOUS, TPUBEICHHBIC B
JIOTIOJTHUTEIIbHON JIUTEPATYpE.

B kauecTBe nprmMepa HIKE IPUBOAUM XOJ1 BBIITOJTHEHUS! KOHTPOJIBHON paboThr Ne5.

Kontpoabnas paGora NeS.

Jnsa  omnpeneneHus BoO3pacTa TOPHBIX IOPOJ B TOJax IPUMEHSIOTCA PA3IM4YHBIE
T€0XPOHOJIOTMYECKHE METO/bl, OCHOBAaHHbIE Ha €IMHOM 3aKOoHe pPAaouOaKmueHo20 pacnaod,
COTJIaCHO KOTOPOMY 4YHMCJIO aTOMOB PaJMOAaKTHBHOIO H30TONA, PACHAJAMOUIMXCA B EIUHUILY
BpPEMEHH, NPONOPLUUOHAIBHO HUMEIOIEMYCsl B JaHHBIK MOMEHT OOIEeMY KOJUYECTBY aTOMOB
3TOr0 U30TONA:

dN/dt =— AN, (1)
rae N — 4nciao aToMOB pajinOaKkTUBHOIO M30TONA, UMEIOMIMXCS B HAIWYMM B MOMEHT t, a 1 —
NocTosiHHAs pacnazaa. [lepuon momypacnajga paguoHYKIMIA — 3TO NEPUOJ BPEMEHH, B TEUECHHUE
KOTOpPOTO pacmaiaeTcs MOJOBHHA €r0 aTOMOB, CYIIIECTBOBABIIINX B MOMEHT BpeMeHH t = 0.
t=1In2/2=0,69315/41 2

Ha xoHcTaHThl pacnaga He BAMSIOT HU (U3WYECKUE YCIIOBUS (BBICOKHE TEMIIEpaTyphl U
JIaBJICHUs), HU XMMHUYECKOE COCTOSIHUE BelllecTBa (HalpUMep, TUI COEIMHEHUS B MUHEpaNax).
PaguoakTuBHBIE M30TONBI, TAKUM 00pa3oM, UTParOT POJb ATOMHBIX YacOB, HAYABIIUX OTCYET
BPEMEHH C MOMEHTA KpUCTAJIM3AIlMM MUHEPAJIa B TOM UM UHOM MTOpPOJE.

KoncranTtsl pacnaga Hanbosee BaKHBIX Uil T€OXPOHOJIOTUH PaJMOaKTUBHBIX M30TOIOB
npUBeJeHbI B Tao0. 1.

UToObl MOHATH, KAaKUM O0pa3oM IO KOHIIEHTpAIMM PAaTUOAKTHUBHBIX H30TOMOB U HUX
JIOYEPHUX MPOAYKTOB OIPEAEINUTH BO3PACT TOPHOU MTOPOJBI, PACCMOTPUM IPOCTEUIINHN CITydaid.
WurerpupoBanue Beipaxenus (1) mo BpemeHu

N = Nye™ ©)
MIO3BOJISIET BBIPA3HUTh YMCIO aToMOB N depe3 4rciio paanoakTHBHBIX aToMOB N, B MomeHT t = 0.
[IpeamonoxuM, 4TOo B HavaidbHbIE MOMeHT BpemeHu t = 0 B mopoxae coaepxkanochk No(P)
UCXOJHBIX (MaTepUHCKUX) PaJIUOAKTHUBHBIX aTOMOB U HYJIEBOE KOJWYECTBO nouepHHuX. Ecnu B
TEUYEeHHUE BCEl MCTOPHUU CYIIECTBOBAHUS MOPOJIbI MATEPUHCKHUE aTOMBbI HE T0OABIAIOTCS K HEH U
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HE YHOCSITCS U3 HEe, a IOUCPHUE aTOMbI BO3HUKAIOT TOJBKO 3a CUET PaJMOAKTUBHOTO pacraja,
TO B MOMeHT t B mopojie Oyaer mpucyrctBoBath N(P)marepurckux u N(D) nodepHux aToMOB:
N(P)= No(P)-¢™, (4)
N(D) = No(P) = N(P) ()
Ucknrouns u3 ypaBaenuii(4) u (5) Benuunny No(P), MOIyduM CIIEAYIOIIEe COOTHOLICHHUE
MEX/1y YMCIIOM MAaTePUHCKUX U JOYCPHUX ATOMOB M BO3PACTOM MOPOJIBI:
N(D) = N(P)-[ ¢™ - 1]. (6)
WsmepuB Benmuunubl N(D) u N(P) ¢ momoIipio cooTHOIIeHHs (6) MOKHO YCTAaHOBHTH
«BO3pacT» MOPOAbI t B MOMEHT €€ KpUCTAILTM3AIMK HIIH TIOCIIe €€ MOCIeHero Meramopdusma.
Taoauua 1. IIpoayKThl 1 KOHCTAHTHI pacnajaa paauoaKTUBHBIX H30TONOB, HCIOJIb3YeMbIX
B Ie0XPOHOJIOTUH

Peakuus pacnana [locTostHHas [NMepuoa
pacnazia, et " noaypacnana, jaet
28y > pp + 8'He 1,55 10719 4,47 10°
35U - 2pb + 7'He 9,85-107" 7,04 - 10°
B2Th 5 2%pp + 6*'He 495-107" - 1,40 10'°
8Rb — Y8y 1,42-107" 4,88 10"
WK — *Ar, *Ca 55410717 1,25 - 10°

Ha mpakTuke ucrosnb3yercss MHOIO pa3HbIX METOAOB PaJMOJIOTMYECKOrO JaTUPOBAHUSA,
UCTOJIB3YIOIIUX pacHa/ibl pa3IMuHbIX U30TOMOB (cM Tab. 1).

B pacuemmno-cpaguueckon pabome Ne5 paccmarpuBactcs Kaauit-apeonoewtii (K-Ar)
Memoo.

I'maBHoe nocrouHcTtBo (K-Ar) meroga — 3TO e€ro MIMpoKas HPUMEHUMOCTb: KaJlui
MPUCYTCTBYET MOYTH BO Bcex nopoxaax. Kpome toro, nepuoa nonypacnaaa K* Beero 1250 min
et (cM. Tabn. 1): MeHble, YeM y JOpYrux AOJNTOXHMBYIIUX H30TOMOB, HO COIOCTAaBUMBIN C
Bo3pactoM 3emnu. Takum oOpazom, (K-Ar) mMeron MOXHO NPUMEHATH NPU JATHPOBAHUU
NPAaKTUYECKH JIFOOOTO T'€O0JIOTUYECKOTr0 00BEKTa, a BO3MOXKHBIN JMANa30H KoJeOaHHUs BO3pacTa
cocrasister 10* — 107 et B 3aBUCHMOCTH OT COIEPKAHUS KausL.

Crynentam B JaHHOW paboTe Mpeiiaraercs OINpeAeiuTh BO3pacT CIIO/bl B 00pasle C
MeECTOpOXkAeHus Pukonarsa.

[To nabGopaTopHbIM aHaIU3aM CIIO/Ibl YCTAHOBJIEHO, YTO IOJIHOE KOJMYECTBO Kaylus B
oOpasue coctasnser 4,21%, a oTHomeHHe aproHa-38 k paguoreHHoMmy aprony-40 pasno 0,446.
W3 storo cremnyer, 4To AEUCTBUTENLHOE YMCIO aTOMOB aproHa-40 Ha oauH rpamMMm oOpasia =
13,58-10" [atom / r]. OxHako YKCIO aTOMOB PaJMOaKTUBHOrO Kanusa-40 cOCTaBjsIeT JIUIIb
0,0119% ot Bcero komuyecTBa Kanmus, T.e. Ha OAWH TrpaMM oOpasna aroMoB kanus-40
MPUXOJIUTCS:

Kamuii-40 [atom / r] = 0,0421-0,000119-(urcino ABoraapo / Atomuslii Bec) = 77,1 10"

OTO O3Hayaer, 4TO IOCJE pachajga HEKOTOporo KojudecTBa kanus-40, B pesynbTare
KOTOPOro o0pa3oBaioch 13,58-10™ aproHa-40, B o6pasiie emi€ ocranoch 77 ,1:10™ aTomoB kamus-
40.
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Puc. 1. B 88 cinyuasx u3 cra kanmii-40 nperepneBaet 3 pacnal, mpu KOTOpoM obpazyercs Kanbiuii-40, a
B 12 ciydasix MMeeT MECTO 3aXBaT OPOUTAIBHOTO 3JICKTpoHa U 00pa3yercs apron-40. [TocTosHHBIC
pacrajia npuBeIeHbl Ha PUCYHKE. DTO OTHOIICHHUE TPEICTABISET COOON CTATUCTHYECKYIO TOCTOSIHHYIO 1
HE MEHsIeTCs ¢ TeUeHHeM BpeMeHH. J[narpaMma 1mokaspIBaeT, 4To BHavaje oopasyercs aproH-40 B
BO30YXJIE€HHOM COCTOSTHUH, KOTOPBIN 3aTEM, HCITyCTHUB
y-KBaHT, peBpalaeTcs B aproi-40 B OCHOBHOM COCTOSTHHUH.

IIpu pacnane kanus-40 oOpa3yercs Takke M Kanblumii-40 (puc. 1) B konuuectse 8,47
aATOMOB KaJIbI[Usl Ha OJMH aToM aproHa. Takum oOpa3oM, BO BpeMs KPHUCTAUTU3AIUU CITEO/IBI
KaXKIBIA TpaMM €€ coziepakall ClIeyroliee Yucao aToMoB Kanusi-40:

(77,1-10%) + (13,58-10") + (8,47-13,58-10") mu Beero 205,6-10™ atomos.

Pacnag paamoakTUBHOTO BEIIECTBA MPOMCXOAUT C MOCTOSHHON CKOPOCTBIO, OJHAKO C
YMCHBIIICHUEM YHCIIa MATCPUHCKHX aTOMOB (haKTHYECKas CKOPOCTh OOpa30BaHMS JTOYCPHUX
aTOMOB MaJiaeT. 3/1ech MPOIECC MPOUCXOIUT aHAJOTUYHO MPOIIECCY MOTIOMIEHUSI TaMMa-JIy4eid,
T. €. UMEET MECTO IKCIIOHECHIIHAJIbHAS 3aBUCUMOCTh OT BPEMEHHU.
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Murnaois) 17 (7016m)
Puc. 2. Kak BugHO 13 kpuBOH pacnaja kanus-40, mporecc NoJUUHAETCS SKCIOHEHIIMAIIBHOMY 3aKOHY,
nprueM Teprox nonypaciana paser 1,31-10° ner. Ecim pacnaz IpOMCXOUT B 3aMKHYTOH CHCTEME, TO
HAYHETCS HAKOIUJICHWE MPOAYKTOB pacmanga Kampiusa-40 u aproHa-40 B OTHOIIEHWH, yKa3bIBAEMOM
Opyrumu 1ByMs KpuBbIMH. CyMMa 3THX JBYX HM30TOIOB B JII0OO€ BpeMs paBHa KoiudecTBY kanusi-40,
MIpeTepreBIIEMY pacnal.
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PaccmoTrpuM 3TOT mpollecc, MONB3ysICh KpPUBBIMH pUC. 2. B MoMeHT o0pa3oBaHus
KpHCTaJllla, IPUHATHIA HaMH 32 HYJIeBOM, HaunHaeTcsa pacnaj kanus-40. [Iponecc pacnaga BO
BPEMEHU MPOTEKAET MO 3KCIOHEHIMAIbHON KPHUBOM, M KOJIMYECTBO KaJlMs, OCTAroIIeecs B
obpasriie, n3o0pakaercsi KpUBOi, 0003HaUYEHHOMN K. JInst mpoBEpKH OTCUUTHIBAEM IO KPUBOM
BpEMsi, HCTEKIIEE 10 TOr0 MOMEHTA, KOI/Ia B 06pasIie 0CTanach MOIOBHHA Beero Komndectsa KO,
OHo oka3biBaeTcsl paBHbIM 1,31+ 10° roza, T.¢. Kax pa3 nepuony nojaypacnaaa K.

OnHako B 3TOM ke 00pasie 00pa3yroTcs, HauWHas OT HYJS, TaKXKe H H})OIIyKTbI pacrnana
Ca®® u Ar*; oGmee umcio uXx aTOMOB HOIKHO paBHsTHCs wmciy aromoB K*, mpereprenmmx
pacnaj ¥ MCUE3HYBIIHX.

B Hacrosimee Bpemsi u3BecTHO, uto Ar® u Ca* Bcerma o6GpasyroTcs B OfHOM M TOM ke
orHomennn. MHade roBopsi, BeposTHOCTh paciana aroma K'° ¢ obpasoammem atoma Ca’ 3a
€MHUIY BPEMEHH €CTh BeJIMYMHA MOCTOsSHHas. M aHanormdHo, BEpOATHOCTH OOpa3oBaHUS
atoma Ar® myrem pacnazga aroma K*° Taroke paBHa moctostHHON Bemmunbe. CIIe0BATEIIBHO,
OTHOIIEHHE OOOHMX TPOAYKTOB pacmaja BCerja OCTaeTcsl HEU3MEHHBIM. JTO IO3BOJISET
IIOCTPOUTH KPUBBIE Ca® u Ar* Takum 00pa3oMm, 4TOOBI UX OTHOIICHHUE OCTABATIOCH MOCTOSIHHBIM
¥ CyMMa X B JI060if MOMEHT cooTBetcTBoBaa 661 KpuBbiM Ca* +Ar*,

Jlerko BuzeTh, uto oTHOMIeHHEe Ar /K m3mensiercst ¢ TeueHnem BpeMeHH. M3mepuB Ha
oOpasiie MUHepaia 3TO OTHOIIECHHE, Mbl MOXEM 3aTeM 0 KPUBOW HAMTHU BpeMmsl, MPOTEKILee OT
HYJIEBOTO BPEMEHH, KOTJa MpOHCXoauio oOpa3zoBaHue MHuHepana. Ha mpakTuke BO3pacT He
OepyT 1O KPHUBOM, a TOUHO BBIUMCISIOT. MBI ceifuac mpojenaeM 3TO BBIYHCIEHUE, YTOOBI BCE
MOTJIM YBUJETb, Kak 3T0 Aenaercs. [lyctb M Oyzaer 4yuciio aToMOB, OCTaBILKXCS B 00paslie Ha
JTaHHBIA MOMEHT BpemeHu t, u M, — mepBOHaYallbHOE YHCIO MAaTEPUHCKUX aTOMOB; TOT/a
MO>XHO HAIMCATh, YTO

M = Mye™
rae A — Jonis OO0IIero 4mcia MAaTepPUHCKHAX aTOMOB, MPETEPIICBAIONIMX pachaj 3a €AHHUILY
BpPEMEHH.

IocrosHas pacmaga kamusi-40 pasma 5,28:10™° aromoB B rox. B mamem ciydae
M(,:205,6-1O15 aTOMOB, a M:77,1~1015 aTOMOB M MBI MOXEM pEIIUTh Halle ypaBHEHHUE
OTHOCUTENIbHO 1, T.e. y3HaTb BpeMs, HEOOXOAMMOE JJIs pacnaja TaKoro KOJIMYECTBA KayMs.
CHnauvaina norapudmMupyeM Hallle ypaBHEHUE U TOJTydaeMm:

lgM=Ig M, - rtlge @)
5010%0

16197,71=171g 2,05 -5,28:10 tg e (8)
U3 ypaBHenus (7) HaxXoauM, 4To:
t=(lg M, —lg M)/ A-lge =1g0,426-10'° / 2,2915 = 1860-10° rer.

Takum obpazom, Hama cioja obpasoBanack 1 mapa 860 miH jeT Ha3an, T.e. B paHHEM
IPOTEPO30€.

5.6 Bonipocel K 3K3aMeHy

1.3amaya, neiap U OOBEKT H3yueHHs Treosoruu. Mepapxus 00BEKTOB, M3ydeHUEM
KOTOPBIX 3aHUMAETCs reosiorus. MecTo reojiorun cpeau Apyrux Hayk o 3emie. OCHOBHBIE
POJICTBEHHBIE U MOTPAHUYHBIE TUCHUIUIAHBI.

2.3emnst B KocMu4eckoMm mnpocTpaHcTBe. I[IpencraBnenus o macmrabax BceneHHOM.
lNanaktrika Mueunoro Ilytu, e€ pasmepsl u ctpoenue. llonoxxenue CoJHEUHOW CHCTEMBI B
Hamed [amakTuke. XUMHYECKUH COCTAaB KOCMUYECKUX OOBEKTOB (3BE31, TYMaHHOCTEH,
TIJTAHET).

3. CoBpeMeHHbIE B3IJISJIbI Ha OpoucxoxjaeHue Bceenennoi. I'mmote3a bombmioro
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B3pbIBa. Bospact u rpaHunsl nozHaBaeMoil BcenenHon. DakTel, MOATBEPKAAIOLIUEC
TUIIOTE3Y pacuupstomieiics BeenenHoit. [ paBuTainoHHOE KpacHOE CMEMICHHUE U 3aKOH Xa00a.

4. OcHOBHBIE XapaKTEePUCTUKHU 3BE3 . uarpamma «CIIEKTP-CBETUMOCTB»
'epummnpynra-Peccena. [lpencraBnenus 06 3BOTOLUU 3BE3N U MPOUCXOXKICHUN XUMUYECKUX
snementoB or H' 1o Bi*.

5. Ilpoucxoxnenue ConmHeyHOUW cucTeMbl. PacmpeneneHue BpamaTenbHOTO MOMEHTa B
ConHedHoH cucTeMe.

6. OcHoBHble xapaktepucTuku ConHua. Bryrpennee crtpoenune ConHIa U €ro
atmocdepsl. ConHeunast sHeprus. CoJIHeYHbIE BCIBIIIKH U LHUKIBI COJIHEYHON aKTUBHOCTH.
bynymee Connna.

7. Ilnanetsl ConHeuHoM cucteMbl. OCHOBHBIE XapaKTEPUCTUKU IulaHeT. OTianyus
IJJAHET 3E€MHOM Ipynnbel OT BHEIIHUX IaHeT. CIyTHHUKM IUIaHET, acTepOM]Ibl, KOMETHI U
METEOPHUTHI.

8. Akkperuss 3emiiM U JpYrux IUIAHET 3€MHOM Tpynnbl. [lnurenbHOCTH mporecca
aKKpeluu IUIaHeT. VICTOUHUKY SHEPIMH HA4aJbHOI'O Pa30rpeBa XOIOAHON U TOMOT€HHOW 3eMIIu.

9. PanHue nepuoAbl B UCTOPUU PAa3BUTUsL 3€MIIM: JIYHHAsl CTaJusi, BO3HHMKHOBEHHUE
atMocepsl u  ruapocdepsl, oOpazoBaHME OBOUIOB  (HyKjJeapHas CTaausi) U
NaHrpaHuTu3amus. Bpems okoHUaTeNbHOTO (HOPMHUPOBAHUS TEPBUYHON KOHTHHEHTAIBHOM
Kopbl. CpaBHEHHE CPETHETO COCTaBa 3€MHOM KOPbI, U3BEPKEHHBIX MOPOJI U TEKTUTOB.

10. ®opma u pasmepsl 3emin, Macca, 00bEM, CpPelHSAS IIOTHOCTh, YCKOPEHUE CHIIBI
TSDKECTH Ha TOJNIOCE M JKBATOpe, IUIOMIaAb MOBEPXHOCTHM CyIIM M MUpPOBOro OKeaHa.
HcTtouHuku cBeleHUH O BHYTpPEHHEM cTpoeHuu 3emid. IIpojosibHblE, MONEpeYHbIE U
MTOBEPXHOCTHBIE CEHCMUYECKHE BOJIHBI.

11. OGonouku TBEPAON 3emuu. Moaenb COBpeMEHHOW 3eMJIM MO CEHCMUYECKUM
JNaHHBIM. V3MeHeHne TepMOJMHAMUYECKUX MTapaMeTPOB € TITyOHHOM.

12. 3emnas kopa. CTpoeHHe, BEIIECTBEHHBII W XMMHYECKHH COCTAaB OKEAHCKOW M
KOHTHUHEHTAIbHOU KOPBIL.

13.Yto Takoe oduommtTe? COMOCTABICHUE THIIMYHOTO pa3pe3a OQPHOIUTOBOTO
KOMIUIEKCA CO CIIOSIMH COBPEMEHHON oOKeaHCKOW murtocdepsl. [IpuHIMNHANBHBIE OTIHMYUS
KOHTHHEHTAJIbHON M OKEAHCKOU KOPBI.

14. ManTus. Tpu BapraHTa MOJIEIBHOTO cocTaBa MaHTHU. Pa30BbIe EPEXO/Ibl B MAHTHH.

15. Yto takoe acteHochepa? Ha kakoil rnmyOMHE OT MOBEPXHOCTH 3€MIIM NPOXOJUT
IrpaHMIla MEXIy BEpXHeH M HuHel acteHocdepoit? Kakue HM3MEHEHHMS NMPOUCXOASAT Ha
rpanune Jleman? Yro sBisieTcs NpUUMHON 3TUX U3MEHEHUN?

16. IIpencTaBnenus o camoil MOIIHOM 000M0YKe 3eMIU - HIKHEH MaHTUU (CIOMH
). Oco6ennoctu pasaena [; (rpanuna ['yren6epra). Ha kakux rioyOuHax pacrojararoTcs
BEPXHsIsl U HIKHSS rpaHuilsl ooonouku J[? [loBenenue ckopocteit ceiicmuueckux BonH (P-u S-
BOJIH) B cioe [;.

17. Sinpo 3emnu. XuMmuueckas HpUpoja I'paHUIBI MAHTUU U sfapa. V3MmeHeHue Bcex
napameTpoB Ha riayoune 2891km. Ha xakoil riayOMHEe HaxoAMTCS TpaHULA MEXIY
BHYTPEHHUM M BHEWHHUM sapom? IlpeacraBieHus o cocTaBe BHEIIHETO U BHYTPEHHETO
aapa. OCHOBHBIE pa3INuuUs MEXKIY HUMHU.

18. Buemnue ob6onouxku 3emnu. ['mapocdepa. Pacnpenenenue Boasl Ha MOBEPXHOCTH
3emnu u B jutochepe. CooTHOLIEHHE OCHOBHBIX (a3 BOABI B 3eMHOM Kope. Pomnb Boabl B
pa3BuUTHM IUIaHeThl. JlpeHaxHast oOonouka. [IpuHnmnuanpHas cxema (a3oBOil 30HAIBHOCTU
MOA3EMHOM THAPOCHEPHI.

19. Okeanocgepa. Penved nna MupoBoro okeaHa. XUMHYECKUN COCTaB U TeMIepaTypa
Mopcko# Bonbl. IuHamuka rugpocdepsl. [IpuianBel U OTIUBEI.

20. IIpakTrueckoe 3HaueHue okeanocdepsl. [lone3npie nckonaembie MUpOBOIO OKeaHa U
BHYTPEHHUX MOpPEM.

21. Atmocdepa 3emin, €€ CTPYKTypa M COCTaB Ha pa3IMYHBIX BBICOTaX OT 3€MHOMH
MOBEPXHOCTH. DBOJIOIHS 3eMHOM aTMocdepsl. JmHamuka atMochepsl.
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22. buocdepa 3emnu. I'panunel 6uocdepsr 3emnu. Ponb 6Hocdepsl B reoJIOrHYecKux
mporeccax.

23. MaruautHoe moJsie 3eMiu. DJIeMEeHThl 3eMHOro MarHetusma. CBsI3b MarHUTHOMN
UHAYKIUU C HANmpsDKEHHOCThIO M HAMArHUYEHHOCTHbIO TOpHBIX mopoi. Ilpupona u crpoenwue
marauTocgepsl 3emiu. OCHOBHBIE THIIOTE3bI IPOUCXO0XKAECHUS MATHUTHOTO TIOJIS 3EMITH.

24. I'paBUTallMOHHOE TOJI€ 3EMJIM U M30CTa3usl. Y CKOPEHUE CUJIbI TSDKECTH Ha 3emile U
npyrux oobekTax CoMHeUHOW CHCTEMBI. 3aBUCHMOCTh BPEMEHHU OT TPaBUTALIUH.

25. Tenno 3emuu. ['eoTrepMUYecKHil TpaaMeHT. XapaKTep HU3MEHEHUS BEIUYMHBI
TEIJIOBOT'O IIOTOKA B PA3JIMYHBIX palOHAX 36MHOM IIOBEPXHOCTH.

26. DnemenThl kpuctauiorpaduu. OOmuUe CBEACHUS O BHYTPEHHEM CTPOCHHH
KpUCTAITMYecKoro Bemiectsa. [Tomumopduszm u usomopdusm.

27. DnemMeHTbl CHMMETpUM B  KpucTauiax. Kpucramiorpagudeckue  OcH.
Kpucramnorpadpudeckue cuaronnu. [Ipoctsie GopmMbl 1 KOMOMHAIMH.

28. Odu3nvecKue CBOMNCTBa MUHEPAJIOB: IIBET, MOOEXKAIOCTh, IIBET YEPTHI, OJIECK.

29. ®usnueckue CBONCTBa MUHEPAJIOB: CHAHOCTb, U3JI0M, TBEPAOCTD, YIEIbHBIN BEC.

30. ®uznyeckre cBOWCTBa MUHEPAJIOB: KOBKOCTh, XPYIKOCTb, YIIPYTOCTh, IPO3PAYHOCTb,
IIEpOXOBAaTOCTh M JKUPHOCTb, MAarHUTHOCTb, pE€aKUus C KHUCJIOTaMH, T'MTPOCKOIUYHOCTB,
TOPIOYECTh U MJIABKOCTb, 3aIax, BKYC U APYrue 0coOble CBOMCTRA.

31. ®opmbl MUHEpAIBbHBIX arperaToB: JEHAPUTHL, APY3bl, CEKPELIMH, KOHKPEI[UH, OOJIUTHI,
HaT€UHble (DOPMBI, BBIIBETHI; 3€PHUCTO-KPUCTAJUIMYECKUE, TJIOTHBIE U 3E€MIIMCTHIE arperarsl;
nceBIOMOP(}O3EI.

32. IIpoueccel 00pa3oBaHMsl MUHEPAJIOB B MPUPOAE: MarMaTU4eCKUi, MErMaTUTOBBIMU,
[MHEBMATOJUTOBbIA,  THAPOTEPMAIbHBIM,  KOHTAKTOBO-METACOMATUYECKUH,  THIEPTEHHBIN
(ocamouHsbIit), MeTaMOpP(HHUCCKHIA.

33. Knaccugukanuss muHepanoB. OCHOBHBIE MPHU3HAKH KIacCH(UKAIMH MHHEPAIIOB.
XuMuyeckas Kiaccuuxaus.

34. | ximacc. CaMopoIHBIC DJIEMEHTHI. MeTabl.

35. | kmacc. CamopoHbIe A51eMeHThl. MeTamiou sl (HeMeTasibl).

36. 1l xmace. Cynbduabl (IpoCThIe CYIb(UIbI).

37. Il knacc. Cynbhuab! (CI10XKHbIE CYIbGUIbI).

38. Il xmacc. T"anorenuab! (XJIOpUABI ¥ GTOPHIIBI).

39. IV knacc. Oxcunabl (OKUCTBI).

40. IV kiacc. T'uapoxcuas! (THIPOOKUCIIE).

41. V xnacc. Kucnoponusie conu (kapOoHaThl, cynbdatsl, pochatsr).

42. V xmacc. Comu KHCIOPOTHBIX KHCIOT (MONTHOAATHI, BOJB(ppPaMaThl, XPOMATHI,
apceHaThl ¥ BaHAJAThI).

43. V knace. CTpyKTypHBIE 0COOCHHOCTH M CUCTEMATHKA MOJIKJIacca CHIIMKATOB.

44. OcTpoBHBIE M KOJbBIEBbIE CUIUKATHl. OmucCaHHe TIABHBIX MOPOI000pPa3yIOIIUX U
PYIHBIX MUHEPAJIOB JAHHOTO MOJAKIIACCA.

45. lleroueyHble U TEHTOYHBIE CUIIMKATHL. KpaTkas XxapakTepucTuKa MUHEPAIOB TPYIIIbI
MUPOKCEHOB U aM(PHO0IIOB.

46. CnoeBble WM JIUCTOBblE CHIIMKAThl. OCOOEHHOCTHM MUHEPATIOB JAHHOW TI'PYIIIbI
CUJIMKATOB.

47. KapkacHbie cuukatsl. OOI1as XapakTepUCTHKA MOJIEBBIX IIMIATOB.

48. Ioarpynna miarumoknazoB. OnucaHue MHHEPAIOB HW30MOP(HOro psaa aibOUT —
AHOPTHT.

49. lllemrounble MOJIEBBIE MNIATHI. XaPAKTEPUCTHKA OCHOBHBIX MUHEPAJIOB 3TOU T'PYIIIIHI.

50. @enpammarouapl. OnucaHWe  TUMWYHBIX ~ MUHEPAJOB  JaHHOW  TPYIIIbI
AIFOMOCHJIMKATOB.

51. O6uue cBefeHust 0 TOpHBIX Mmopojax. Kiaccuduxanust ropHbIX MOPOJ MO TeHE3UCY.
[TprMeHeHre TOPHBIX TOPOJ B HAPOTHOM XO3SIHCTBE.

52. OcanouHble TOpHBIE MOPOJBI, UX MpoucxoxkaeHue. Knaccugpukamums o00710MOYHBIX
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nopoJ 1o ¢popme u pazmepam 0610MkoB. Kpatkas xapakTepucTuka 00JI0MOYHBIX MTOPO/I.

53. IlopoJibl XUMHUYECKOTO MPOUCXOKACHUSA: KapOOHATHBIE U KPEMHHCTHIE, CEPHOKHUCIIBIE
U TAJIONIHBIE, JKEJIe3UCTO-MapraHIleBbIe, aTFOMUHUEBBIE U (hoc(aTHBIC TTOPOIHI.

54. Tlopobl OPraHOreHHOTO U CMEIIAHHOTO MPOUCXOKICHHUSL.

55. Marmatudeckue TOpHbIe TOPOJIbl U X XMMUYECKas KiacCU(UKALUS MO COJIEPIKAHUIO
SiO; u Al,O3. Kpucramm3zanuonnsiii psa H.JI.boysHa.

56. @opmbl 3aneraHusi TIyOWHHBIX (MHTPY3UBHBIX) W HM3MUBLIIMXCH (3 y3UBHBIX)
MarmMatuyeckux nopoi. OCHOBHBIE CTPYKTYPhI U TEKCTYPbl MArMaTHUYECKUX TOPHBIX MTOPOJ.

57. Kparkas XapakTepUCTHUKAa IUPOKIACTHYECKUX U KWIBHBIX IOpPOX. IIpomykTsl
MOCTMAarMaTHYeCKUX MPOIECCOB: IMHEBMATOJMTOBbIE, TUAPOTEPMAlbHbIE U KOHTaKTOBO-
METacOMaTH4YeCKHUEe 00pa3OBaHMUs.

58. OmnwucaHue TUNUYHBIX TMOPOJA, OOpPa30BaBIIMXCSI HM3 MarMbl OCHOBHOTO U
yIBTPAOCHOBHOTO COCTaBa (MHTPY3UBHBIE U 3 ()y3UBHBIC PAa3HOCTH).

59. Kucnble, cpenHue M IIETOYHBIE MarMaTU4ecKUEe MOPOJbI, UX HHTPY3UBHBIE U
a¢(dy3uBHBIC aHAJIOTH.

60. ®axkTopsl U BUABI MeTaMOphuU3Ma, CTPYKTYPHO-TEKCTYpHbIE U MHUHEPAIOTUYECKUE
U3MeHeHHs npu Metamopdusme. Metamopduyeckue parum.

61. Omnucanue wMeraMopdUUECKUX TMOPOA  PETHOHANBHOTO W KOHTAKTOBOT'O
MeTamoppusma.

62. Bospact ropHbix mopoi. [eomormyeckoe Bpems. Metonsl aOCONIOTHOH U
OTHOCHUTEJIbHOM T'e0XpOHONOruu. ['eoxponosnornyueckas mkana. Ileproausanus TeKTOHMUECKON
akTUBHOCTH 3emin. ConocTaBieHNe ralakTHUeCKUX IUKIOB ¢ dazaMu Auactpodusma Ha 3emiie.

63. PagmoakTuBHBIE M30TONBI M  MX  HCIOJIb30BAHHME B  I'€OXPOHOJIOTHU.
B3anmopenicteue V - nydeir ¢ snekrpoHamu. Ilormomenuwe VY - isydeil. BeiBox ypaBHeHus,
OTHCHIBAIOIIETO SKCIIOHEHIINATbHBIN 3aKOH.

64. OnmnpenerneHre  OTHOCUTEIIBHOTO — BO3pacTa  MarMaTHYecKUX  OOpa3OBaHHIA.
CocraBneHue CBOJIHOM cTparturpaduueckoil KojgoHKH. MexayHapoaHas crpaTurpadudeckas
(reoxponosiornueckas) mkana. E€ moapaznenenus.

65. T'eomormyeckass kapta. UreHue reonmornyeckux kapT. Tomorpaduueckas ocHOBa
reoJIOTHYECKUX KapT U e€ HoMeHKIaTypa. M3o0paxenue penbeda Ha Tonorpaguueckux Kaprax.
OmnpeneneHne EMEHTOB 3aJI€TaHus TUIacTa C IOMOIIBI0 TOPHOTO KOMIIAca.

66. MeToibl N300paXkeHHs IJIacTa Ha IJaHe U B paspese. M300pakeHne ropu3oHTalIbHO
Y MOHOKJIMHAJIBHO 3aJIETAIOLINX NOPOJ HA T€0JIOTMYECKOH KapTe.

67. Cknamyarble W pa3pblBHbIE HapylleHHs. TpemuHOBAaTOCTb TOPHBIX MOPOI.
N300pakeHre CKIAZO0K, paspbIBHBIX HAPYHUIEHHH W CTpaTUrpapHUuecKkoro HECOriacus Ha
reoJIOTUYECKOM KapTe.

68. I'eosnornueckue mpoduau (paspesbl). OOImME NPUHIMIIBI U TMOPSJIOK MOCTPOEHUS
reoJIOTHYECKUX Mpoduei.

69. Dk3orennsle npoueccel. CyIIHOCTh M HANpPAaBIEHHOCTH NPOLIECCOB BBIBETPUBAHUS.
ATEHTBI W THIBI BhIBeTpUBaHUs. [IpoayKkThl BhIBeTpHBaHMA. J[peBHHE KOpPHI BBHIBETPUBAHHS U
IPUYPOYECHHBIE K HUM IOJIE3HBIE UCKOIIAEMBIE.

70. I'eonoruyeckas nesaTeTbHOCTh BETpa.

71. T'eonornyeckas AeIT€IbHOCTh MOBEPXHOCTHBIX TEKYUHX BOJL.

72. I'paBATAILIMOHHBIE TPOLIECCHI HA CKIIOHAX. J[eTeTbHOCTh BPEMEHHBIX TOTOKOB.

73. JledaTenpHOCTb peK. Opo3us, NEPEeHOC U aKKyMymsuus. Teopernueckoe u
MPAKTUYECKOE 3HAYCHHE JeSITEIbHOCTH PEK.

74. Teonormueckass JeATENbHOCTb TOJ3€MHBIX BOA. Buasl Boabpl B mopopax.
[TpoucxoxaeHne mMoA3eMHbIX BO/I.

75. I'pyHTOBBIE BOMIBI U UX pexuM. HamopHble (apTe3rnaHcKue) BOIBI.

76. O6mIast MUHEpaTHU3aIUsl U XUMUYECKUH COCTAB TIOJI3EMHBIX BOJI.

77. Kapcrosele nponeccsl. @opMbl NOBEPXHOCTHOIO M MOA3EMHOr0 Kapcra. OTiIoKeHUs
B niemepax. Cyddo3unonnsie spienus. TepmokapcT. Bo3pacTHbie reHepaiuy Kapera.
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78. I'eosiornueckas AesITENIbHOCTD JIEAHUKOB. ['OpHBIE U TOKPOBHBIE JIEAHUKU. J|BU)KEHNE
neaHukoB. KoMruiekc 1eTHUKOBBIX 00Opa30BaHUM.

79. lpeBHUE U HEOT€H-YETBEPTUYHBIE OJIEICHEHUS 3EMIIH.

80. PasBuTHe BENMKMX YETBEPTUYHBIX OJeAcHEHUH. PacuieHeHue IeAHUKOBBIX U
MEXJIETHUKOBBIX OTJIOKEHUH.

81. [IpuunHbI oieicHEHU Ha 3eMIIe.

82. I'eonoruveckue Mpoeccsl B MEP3JI0U 30HE JIUTOCPEphl (KPUOIUTO30HE).

83. I'eonoruveckas aesTeIbHOCTH 03EP U OOJIOT.

84. I'eonoruyeckast 1eATENbHOCTb MOPEN U OKEAHOB.

85. DHIIOTeHHBIEC Ie0JIOTHYeCKUe Tpolecchl. UHTpY3uBHBIN U 3 ()Yy3UBHBIN MarMaTu3M.
[TonsiTne 0 mMarmMe W Marmarudeckoil auddepeHnuanuu. TUMbl MarM U WX TPOUCXOXKJICHUE.
Kpucramnuzamuss marmbl U e€ mpeBpalieHue B TropHyto nopony. ®a3oBas nuarpamma
KpUCTAJUTM3ALIMHU TIJIarMOKJIa30B.

86. Bynkanusm. Tumbl BYJIKaHWYECKMX HW3BEPKEHUHW W MPUYUHBI UX Pa3HOOOpa3Us.
[IponyKThl U3BEpKEHUSI BYJIKAHOB. XUMHUYECKUN COCTaB, TEMIIEPATYypa, BSI3KOCTh U IJIOTHOCTh
uznuBLIelcs gaBel. OCOOEHHOCTH MOIBOAHOIO BYJIKAHU3MA.

87. 3emuerpsicenusi. MexaHW3M BO3HUKHOBEHHS 3E€MJICTPSICEHHUSA, €r0 TapameTpbl U
MHTEHCUBHOCTh. ['eorpaduueckoe pacnpocTpaHEHHE 3EMIIETPSCEHHM M HMX TeoJorudecKast
nozunus. [lynamu. Bo3aMOKHOCTH IPOTrHO3a 3€MIIETPSICEHUN.

88. Cxiamuarbie W pa3pbiBHbIe HapylieHus. COBpeMEHHbIE JBHXKEHUS 3€MHON KOPBI.
['maBHBIC CTPYKTYPHBIE 3JIEMEHTHI 36MHOM KOPBI ¥ TEKTOHHUKA JINTOC(EPHBIX TUIHT.

89. Ilpupoausie pecypcebl 3eminu. OCHOBHBIE METOIBI MTOACUYETA 3aMIACOB PYA U METAJIOB.
['eonoro-sxoHOMHYECKAs! OLICHKA MECTOPOKIACHUHN MOJIE3HBIX UCKOMAEMBbIX.

90. TexHOoreHHBIE U3MEHEHUS T€0JIOTHUECKOMN Cpebl.
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TEXHOJIOI'MYECKASA KAPTA JUCIIUIIJINHBI
OCHOBHAS OBPA3OBATEJIBHAS ITPOT'PAMMA

21.05.05 ®usuyeckue Mpouecchl rOpHOro WM HegTerazoBoro NPoOU3BoACTBA
Hanpasiennocts (mpoduib) @usnyeckue nNpouecchl rOpHOro Npou3BoACTBA
(xon, HaTpaBJIeHUE, MPODUIIH)

TEXHOJIOTHYECKASA KAPTA

HIudp aucrmmamas: mo PYIT | b1.0.21

Jucrurinaa I'eosiorus

Kypc 1 | cemectp | 1

Kagenpa TOPHOIO JeJa, HayK 0 3eMJje H MPUPoa00dycTpoiicTBa

@®.11.0. mpemnoiaBarens, 3BaHNe, JOKHOCTh

JIbiTknH Butanuii AuapeeBny, K.r.-M.H., 10LEeHT Kadeapbl
TOPHOIO Aesa, HaYK 0 3emJje H MPHPOA000yCcTpoiicTBa

D6m. Tpynoemkocts, yac/3ET

| 324/9

3auer -/-

Koi-Bo cemecTpos | 3/1 | Popma KOHTPOJIS

HKOGm./TeK, cem.

[ 40/10 [TP/CM gy rex. cont.

| 68/20 | -HBoﬁm./TeK. CEM. | - CPC 0011./TEK. CEM 180/114

KoMmnerenuun oﬁyqammerocsl, (l)OpMI/IpyeMI)Ie B pe3yJibTaTe 0CBOCHUA TUCIHUIIJINHBI:

OIIK-2. Cnocoben c
€CTECTBEHHOHAYYHBIX MO3UIHMH
OLICHMBATh CTPOCHUE, XHUMHUYECKHH H
MUHEDPAIBHBIA COCTaB 3EMHOM KODBIL,
MOp(OJOTHYECKHE  OCOOCHHOCTH U
TEHETHYECKHUE THIIBI MECTOPOXKICHUH
TIOJIE3HBIX HMCKOMAEMBIX TPH PELICHUN
3ama4 o pannoHaIEHOMY u
KOMIUIEKCHOMY OCBOCHHIO
TeOpecypcHOTO MOTEHIMada Heap Ha
cymie, Ha menbdhe Moped © Ha
AKBaTOPHSIX MUPOBOTO OKeaHa

OIIK-2.1. OueHunBaeT CBOWCTBA TOPHBIX MOPOJA M TOPHOM Cpebl s UX
MPUMEHEHHUS NP PEIICHUU 33J1ad 10 PallMOHAILHOMY U KOMIUIEKCHOMY
OCBOCHHIO F'€OPECYPCHOTO NMOTEHIIMANIa HEAP Ha CyIIe, Ha Ieinb(e Mopel
Y Ha aKBaTOPHUSIX MUPOBOTO OKEaHa.

OIIK-2.2. Hcnome3yer oOmue 3HaHUS METOJAOJIOTMH OLIGHKH C
€CTECTBEHHOHAYYHBIX O3ULUI CTpOEHUS, XUMHUYECKOTO u
MHHEPaILHOT'O COCTaBa 36MHOI KOPBI, MOP(HOIOTHUECKIUX OCOOCHHOCTEH
U TEHETUYECKUX THUIIOB  MECTOPOXKACHUHA  TBEPABIX  MOJE3HBIX
HCKONAEMBIX NPHU PELIEHUH 3a/1a4 M0 PALMOHAIBHOMY U KOMIUIEKCHOMY
OCBOEHHIO F€OPECYPCHOI0 MOTEHLIHATA HEAP.

OIIK-2.3. OmueHuBaeT C eCTECTBEHHOHAYYHBIX MO3HWIUH CTPOCHHE,
XMUMUYECKUHA W MUHEPATbHBIH COCTaB 3¢MHOH KOpbI, MOp(OoIIOruuecKue
0COOCHHOCTH U TEHETHUYECKUE TUIIBI MECTOPOIKIACHHUI TBEPIBIX MOJIC3HBIX
WCKOMIAeMBbIX MIPH PEIIeHUH 3a/1a4 M0 PAllMOHAIILHOMY M KOMIUIEKCHOMY
OCBOEHHIO T'€0PECYPCHOTO MOTEHIHAIa HEP.

OIIK-17. CnocobGeH yd4acTBOBaTh B
HCCIIeIOBAHUSX 00BEKTOB
npo(ecCHOHANBHON NEeSTENIBHOCTH U HX
CTPYKTYPHBIX 3JIEMECHTOB

OIIK-17.1. Amnanm3upyer 3aKOHOMEPHOCTH W3MCHEHHUS CBOHCTBAMHU
TOPHBIX TIOPOJ M COCTOSIHUE MacCHBa Ha OCHOBE COBPEMEHHBIX METOJIOB
aHaIM3a B MPOQeCcCHOHAIbHON chepe NesTeTbHOCTH.

OIIK-17.2. OuenuBaet mapaMeTphbl MPOIECCOB JTOOBIYU U MEepepadOTKU
MOJIE3HBIX HMCKOIIAEMBIX C Y4YETOM XapakTepa HW3MEHCHHs CBOMCTB
TOPHBIX IOPOJ TIO/T BO3JEHCTBHEM Pa3INUHBIX (PU3HIECKUX MOJIEH.
OIIK-17.2. Vcnonp3yer MeTOAbl aHaliM3a, 3HAHWUI 3aKOHOMEPHOCTEH
MOBE/ICHHUS M YIPaBJIEHUs CBOMCTBAMH TOPHBIX IMOPOJ W COCTOSIHHEM
MacCUBa P PELICHUH KOHKPETHBIX NPO(eCCHOHANBHBIX 3a/1a4.

OIIK-18. CriocobeH npuMeHSTh HaBBIKA
aHaJIM3a TOPHO-TEOJIOTHYECKUX YCIIOBHI
IpU  SKCIUTyaTallMOHHOM pa3BelKe W
Jo0bIUe  TIOJIE3HBIX HMCKOMAaeMbIX, a
TaKKe npu CTPOUTEJBCTBE u
IKCIUTyaTallMy TOJ3EMHBIX OOBEKTOB, B
TOM 4YHCJIE TPU OCBOCHHH pECYPCOB
menbha Mopel U OKeaHOB

OIIK-18.1. Tlpumenser MeToAbl aHaiW3a W O00OOIIEHHS TOPHO-
TEOJIOTHYECKUX YCJIIOBHH IIPU SKCIUTyaTallMOHHOM pa3BeiKe M 1oObIUe
TOJIE3HBIX MCKOMNAEMBIX, a TaKXKe IPH CTPOUTEIHCTBE M AKCIUTyaTallnu
MO3EMHBIX OOBEKTOB.

OIIK-18.2. Mcnone3yer TEOpEeTHYECKHE M METOAOJIOTHYECKHE OCHOBBI
aHaJIM3a TOPHO-TE0JIOTMYECKUX YCIOBUI AKCILTyaTallMOHHOW pa3BeIKH U
JOOBIYM TOJIE3HBIX HCKOIAEMBIX, CTPOUTENHbCTBA M OKCILIyaTal[lH
MMOJI3€EMHBIX OOBEKTOB,

B TOM YHCJIE TIPH OCBOCHUH PECYPCOB IIeNb(ha MOpei 1 OKEaHOB.
OIIK-18.3. TlpuMeHsieT METOJbl PALUOHAIBHOTO M KOMILIEKCHOTO
OCBOCGHHS T€OPECYpCHOTO MOTEHIMAaIa HEAp MPH PEMICHHH KOHKPETHBIX
npodecCHOHAIBHBIX 3a1a4.
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Koa ¢popmupyemoii
KOMIIeTEeHIIUH

Couepmaﬂne 3aJJaHuA

KoauuecTBoO
MepOnpHATHIA

MaxkcumajabHoe
KOJIMY€eCTBO 0aJ1J10B

Cpok
TpeIoCTABICHUS

Beoonwtit 610k

He npengycmorpen |

Ochnoenoul 610K

[TpakTnueckas pabora.

OIIK-2; OTIK-17; OIIK-18 [YcTHBI# onpoc Ha 1 2 B teuenue cemectpa
MOHMMaHHE TEPMUHOB
OIIK-2; OIIK-17; OIIK-18 [[IpakTuueckas pabota
5 25 B Teuenue cemectpa
(peleHue 3a1ay4)
OIIK-2; OIIK-17; OIIK-18 [paxririeckas padota. . 2 10 B Teuenue cemectpa
Jloknaz ¢ npe3eHTanuein
OIIK-2; OIIK-17; OIIK-18 [[IpakTiueckas padora.
2 10 B teuenue cemectpa
Pedepar
OIIK-2; OIIK-17; OIIK-18 [Ipaxtiieckas padora. 1 10 B Teuenne cemectpa
KonTtponpHas padora
OI1K-2; OIIK-17; OIIK-18 ([[Ipaktudeckas pabora.
3 3 B Teuenne cemectpa
["pynmnoBas AUCKycCCHS
Bcero: 60
OIK-2; OITK-17; OITK-18 3auer—oonpoc | 20 B cpoku ceceun
Bomnpoc 2 20 B cpoku ceccnn
Bcero: 40
Hroro: 100
JMononnumenvnutit 610k
OI1K-2; OIIK-17; OIIK-18 [[IoaroToBKa OOPHOTO KOHCHEKTA 5 Mo cornacoBaHMIO ¢
OIIK-2; OIIK-17; OIIK-18 [[ToarotoBka rioccapus 5 npenoaaBaTeyieM
Bcero 6a/110B 110 J0NOJHUTEIbHOMY 0JIOKY 10

OueHouHas mIkaiga B paMkax OambHO-pedTuHroBoit cucreMbl MAT'Y: «2» - 60 OamnoB u MeHee,
«3» - 61-80 6ammoB, «4» - 81-90 6amios, «5» - 91-100 GamioB.

33




OCHOBHAS OBPA3OBATEJIBHASA TPOTPAMMA
21.05.05 ®dusnyeckue Mpouecchbl TOPHOro WM HepTerazoBoro NPoOU3BOACTBA
Hanpagsiaennocts (mpopuib) «@Puznyeckue nNpoueccbl FOPHOro MpPou3BOACTBA
(xon, HanpaBJIeHKe, MPO(UIIH)

TEXHOJIOI'NMYECKASA KAPTA

HTudp aucrmmmas: mo PYIT | b1.0.21

Jucrurinaa TI'eosiorus

Kypc 1 | cemectp | 2

Kagenpa TOPHOIO JeJ1a, HayK 0 3eMJje U MPUPoI000ycTpoiicTBa

@®.11.0. mpemnoiaBares, 3BaHNe, JOKHOCTh

JIbiTknH Butanuii AuapeeBnY, K.r.-M.H., 10LEeHT Kadeapbl
TOPHOIO Aesa, HaYK 0 3eMJe H MPUPOA000yCcTpoiicTBa

D6m1. TpynoemkocTs, yac/3ET 324/9 Kon-Bo cemectpos 3/1 ®dopma KOHTPOIS 3227345 H
-HKOGLL(./TeK, CEM. | 40/16 [l_IP/CMOGLu./TeK. CEM. | 68/32 | -HBoﬁu.(./TeK. CEM. | - I CPC 00I1./TEK. CEM 180/24

KomMmnerenuun oﬁyqammerocﬂ, (l)OpMI/IpyeMI)Ie B pe3yJibTaTe 0CBOCHUSA TUCHUIIJIMHBI:

OIIK-2. Criocobex c
€CTECTBEHHOHAYYHBIX MO3HUIIH
OLICHMBATh CTPOCHUE, XHUMHUYECKHH H
MHUHEPAJbHBIA COCTAaB 3EMHOW KOPBHI,
MOp(OJOTHYECKHE  OCOOCHHOCTH U
TCHETHYECKUE THIIBl MECTOPOKIACHHI
TIOJIC3HBIX HCKOIIAEMbIX IPU PEIICHUH
3amaq o paLOHATEHOMY u
KOMILICKCHOMY OCBOCHHIO
reopecypcHOro IOTEHIMana Heap Ha
cymie, Ha menbdhe Moped © Ha
AKBaTOPHSIX MUPOBOTO OKeaHa

OIIK-2.1. OueHunBaeT CBOWCTBA TOPHBIX MOPOA M TOPHOM Cpeabl sl UX
MPUMEHCHHUS TPU PEIICHUH 3a/1a4 M0 PALMOHATBHOMY M KOMIUICKCHOMY
OCBOCHHIO T€OPECYPCHOT0O MOTEHIIMAA HEIp Ha CYIIle, Ha MIeab(e Mopei
1 Ha aKBaTOPHSX MUPOBOTO OKEaHa.

OIIK-2.2. Ucmome3yer oOIHe 3HAHWSA METOMOJIOTHH OIICHKH C
€CTECTBEHHOHAYTHBIX TTO3UIHN CTPOCHU, XUMHYECKOTO u
MHHEPaILHOT'O COCTaBa 36MHOI KOPBI, MOP(HOIOTHUECKIUX OCOOCHHOCTEH
W TCHETHYECKUX THIIOB MECTOPOXKACHUI  TBEPABIX  IOJIE3HBIX
HCKOIIAeMBIX TIPH PEUICHUH 33134 [0 PAIlHOHAJIHHOMY U KOMIUIEKCHOMY
OCBOCHHIO T€OPECYpPCHOTO MOTCHITHANIA HETP.

OIIK-2.3. OreHUBaeT C ©CTCCTBCHHOHAYYHBIX IMO3HMIUH CTPOCHHE,
XMUMUYECKUHA W MUHEPATbHBIH COCTaB 3¢MHOH KOpbI, MOp(OoIIOruuecKue
0COOCHHOCTH U TEHETHYCCKHE THUITHI MECTOPOXKICHUI TBEPIBIX MOJIC3HBIX
HCKOTAEMBIX TPH PEIICHUH 3a/1a4 110 PAlMOHATIBHOMY M KOMIUIEKCHOMY
OCBOEHHIO T€OPECYPCHOT0 MOTEHIINAIA HEJP.

OIIK-17. CnocobGeH y4acTBOBaTh B
HCCIIeIOBAHUSX 00BEKTOB
npo(ecCHOHANBHON NEeSTENIBHOCTH U HX
CTPYKTYPHBIX DJIEMEHTOB

OIIK-17.1. Ananm3upyer 3aKOHOMEPHOCTH HW3MCHEHHS CBOHCTBAMHU
TOPHBIX TIOPOJ M COCTOSIHUE MacCHBa Ha OCHOBE COBPEMEHHBIX METOJIOB
aHaIM3a B MPOQeCcCHOHAIbHON chepe NesTeTbHOCTH.

OIIK-17.2. OuenuBaet mapaMeTphbl MPOIECCOB JTOOBIYU U MEepepadOTKU
MOJIE3HBIX HCKOIIAEMBIX C Y4YeTOM XapakTepa HW3MEHEHHs CBOMCTB
TOPHBIX TIOPOJI 110J] BO3AEHCTBUEM PA3IHMYHBIX (PU3NYECKUX TOJIEH.
OIIK-17.2. Vcnonp3yer MeTOAbl aHaliM3a, 3HAHWUI 3aKOHOMEPHOCTEH
MOBE/ICHHUS M YIPaBJIEHUs CBOMCTBAMH TOPHBIX IMOPOJ WU COCTOSIHHEM
MacCHBa P PEIIeHUH KOHKPETHBIX MPO(ECCHOHATIBHBIX 3aad.

OIIK-18. CriocoOeH npuMeHSTh HaBBIKA
aHaJIM3a TOPHO-TEOJIOTHYECKUX YCIIOBHI
IpU  SKCIUTyaTallMOHHOM pa3BelKe W
Jo0bIUe  TIOJIE3HBIX HMCKOMAaeMbIX, a
TaKKe npu CTPOUTEJIbCTBE u
IKCIUTyaTallMy TOJ3EMHBIX OOBEKTOB, B
TOM 4YHCJIE TPU OCBOCHHH pECYPCOB
menbha Mopel U OKeaHOB

OIIK-18.1. Tlpumenser MeTOABl aHAIW3a H OOOOWIECHHS TOPHO-
TEOJIOTHYECKUX YCJIOBHH IIPU SKCIUTyaTallMOHHOM pa3Beike M J1o0bIYe
TOJIE3HBIX MCKOMNAEMBIX, a TaKXKe IPH CTPOUTEIHCTBE M AKCILTyaTalluu
MO3EMHBIX OOBEKTOB.

OIIK-18.2. Mcnone3yer TEOpEeTHYECKHE M METOAOJIOTMYECKHE OCHOBBI
aHaJIM3a TOPHO-TE0JIOTMYECKUX YCIIOBUH AKCIIITyaTallHOHHOW pa3BelKH U
JOOBIYM  TOJIE3HBIX HCKOIIAEMbIX, CTPOUTEIbCTBA MW OKCILIyaTal[lu
MMOJI3€EMHBIX OOBEKTOB,

B TOM HHCJIE TIPH OCBOCHUH PECYPCOB IIeNb(ha MOpei 1 OKEaHOB.
OIIK-18.3. TlpuMeHsieT METOJbl PALUOHAIBHOTO U KOMILIEKCHOTO
OCBOCHHSI T€OPECYPCHOT0 MOTEHIMANa HEeJp MPU PEIIeHUH KOHKPETHBIX
npodecCHOHAIBHBIX 3a1a4.
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Kon popmupyemoii

Coaep:xanue 3a1aHus

KOMIICTCHIUH

KosmmuecTBo
MeponpusiTHii

MaxkcumaanHoe
KOJIMY€eCTBO 0aJ1J10B

Cpok
npeaocTaBJIeHUus

Beoownutit onok

He npenycmotpen |

Ocnoenou o110k

[TpakTuaeckas padora.
OIIK-2; OIIK-17; OIIK-18 |YcTHBIi onpoc Ha 2 4 B Teuenne cemectpa
[MOHNMaHHE TEPMUHOB
OIIK-2; OIIK-17; OIIK-18 [[IpakTtnueckas pabota
1 5 B Teuenne cemectpa
(perieHue 3amayq)
OIIK-2; OIIK-17; OIIK-18 [IpaxTuccias padota. . 1 5 B Teuenne cemectpa
Jloxnan ¢ npezeHTanuei
OI1K-2; OIIK-17; OIIK-18 [[IpakTmueckas padora.
1 5 B Teuenne cemectpa
Pedepar
OIIK-2; OIIK-17; OIIK-18 [paxTirieckas pabota. 4 40 B Teuenue cemectpa
KoHTposbHas pabora
OIIK-2; OIIK-17; OIIK-18 [[IpakTnueckas pabora.
1 1 B teuenue cemectpa
['pynmoBast AUCKyCCHs
Bcero: 60
OINK-2; OTIK-17; OTIK-18 [Ix3amen Bonpoc 1 20 B epou ceccin
Bomnpoc 2 20 B cpoku ceccnn
Bcero: 40
Hroro: 100
JMononnumenvnutit 610k
OIIK-2; OTIK-17; OITK-18 [[IoAroToBKa ONOpHOTo KOHCMIEKTA 5 Io cornacoBaHuio ¢
OIIK-2; OTIK-17; OIIK-18 [[ToaroToBka riioccapus 5 NperoiaBaTesieM
Bcero 6a/1J10B 110 J0NOJHUTEIbHOMY 0JIOKY 10

OrneHouHas mKana B paMKax OabHO-PeUTHHroBOM cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 O6anIoB.
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OCHOBHAS OBPA30OBATEJIbBHAS ITPOTPAMMA
21.05.05 dusuyeckue npouecchbl TOPHOro Wjin He)Tera3oBoro MPou3BoJACTBA
Hanpasiennocts (mpodguib) «Pu3ndecKkue nNpoueccbl rOpHOro MpPoU3BOACTBA»

(xox, HanpaBiIeHKE, TPOQHIIH)

TEXHOJIOI'HMYECKASA KAPTA

HTudp aucrmmmas: mo PYIT | b1.0.21

Jucrurinaa I'eosiorus

Kypc 1 | cemectp | 3

Kagenpa TOPHOIO JeJa, HayK 0 3eMJje H MPUPoI000ycTpoiicTBa

@®.11.0. mpemnoiaBarens, 3BaHNe, JOKHOCTh

JIbiTknH Butanuii AuapeeBny, K.r.-M.H., 10LEeHT Kadeapbl
TOPHOTO /1eJ1a, HAYK 0 3eMJie U MPUPOI000yCTPOiicTBA

D6m. Tpynoemkocts, yac/3ET

| 324/9

Koi-Bo cemecTpos | 31 | Popma KOHTPOIIS 3auer -/-

HKO6H_{./T€K. ceM.

| 40/14 [HP/CMoﬁLLI./TEK. cem.

| 68/16 | -HB06U_[./T6K. ceM. | - CPC o0uL./TeK. cem 180/42

Komnerenuun odyuarouerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS AU CHUUILIMHBI:

OIIK-2. Criocobex c
€CTCCTBCHHOHAYYHBIX HO3PIL[I/II>1
OILICHUBATbL CTPOCHHUC, XUMHYECKUH U
MUHEPAIBHBIA COCTaB 3EMHOM KODBIL,
MOp(OJIOTHUECKHE  OCOOCHHOCTH U
TCHCTUYCCKHUEC THIIbI MeCTOpO)KZ[eHI/Iﬁ
TOJIC3HBIX HCKOTAEMBIX TIPH PEIICHUU
3amadq o palroOHATEHOMY u
KOMILUICKCHOMY OCBOCHHIO
TeOpecypcHOT0 TOTCHIHANAa HEeAp Ha
cyme, Ha menbdhe ™Moped W Ha
aKBaTOPHSIX MHPOBOTO OKEaHa

OIIK-2.1. OnennBaeT CBOWCTBAa TOPHBIX IOPOJ W TOPHOM Cpempl I MX
MPUMEHCHUS TIPU PEIICHUX 33134 MO PAMHOHAITEHOMY W KOMIDICKCHOMY
OCBOCHHIO T€OPECYPCHOTO MOTEHIMAIA HEIp Ha CYIIe, Ha menbde Mopei
Y Ha aKBAaTOPHUSIX MHUPOBOTO OKEaHa.

OIIK-2.2. Hcnoms3dyer oOIIMEe 3HAHUS METOJOJIOTMM OLECHKH C
©CTECTBEHHOHAYYHBIX MO3HUIIMI CTPOCHHSI, XUMHUUECKOTO ¥ MUHEPAILHOTO
cocTaBa 3¢MHOH KOpbI, MOP(HOIOTHUECKUX OCOOCHHOCTEH U TeHETHYCCKIX
THUTIOB MECTOPOXKICHHUN TBEPIBIX IIOJE3HBIX HCKOIMACMBIX IPH PEIICHUH
3aJad 10 paIMOHATFHOMY M KOMIUIEKCHOMY OCBOCHHUIO TEOPECYpCHOTO
MOTEHIIHATA HEeJIp.

OIIK-2.3. OmueHuBaeT C €CTECTBCHHOHAyYHBIX IIO3UIMHA CTpPOCHUE,
XUMHWYECKHA W MHUHEPANBHBI COCTaB 36MHOW KOPBI, MOP(OIOTHICCKHE
0COOEHHOCTH W T€HETHYECKHE THITHI MECTOPOXKICHAN TBEPHABIX ITOJIC3HBIX
WCKOMIAeMbIX TP PEIICHUH 3aJad 10 PaIOHATBHOMY M KOMILIEKCHOMY
OCBOEHHIO T€OPECYPCHOT0 MOTEHIINAIA HEJP.

OIIK-17. CnocobGeH yd4acTBOBaTh B
HCCIIeIOBAHUSX 00BEKTOB
npo(ecCHOHANBHON NEeSTENIBHOCTH U HX
CTPYKTYPHBIX 3JIEMECHTOB

OIIK-17.1. Amnanu3upyeT 3aKOHOMEPHOCTH M3MEHEHHUS CBOWHCTBAMHU
TOPHBIX MOPOJ U COCTOSTHHE MAacCHBa Ha OCHOBE COBPEMEHHBIX METOIOB
aHaIM3a B MPOQeCcCHOHAIbHON chepe NesTeTbHOCTH.

OIIK-17.2. OueHnBaeT mapaMeTphl IPOLECCOB NOOBYHM W IepepadoTKA
TIOJIE3HBIX MCKOIIAEeMbIX C YUETOM XapaKTepa U3MEHEHHS! CBOWCTB TOPHBIX
MIOPOJI TIO/T BO3JCHCTBHEM Pa3IMUHbIX (HU3HUECKUX MOJIEH.

OIIK-17.2. Hcmonp3yer METOABl aHaNW3a, 3HAHWH 3aKOHOMEPHOCTEH
MOBE/ICHUS W YIPABJICHHUS CBOWCTBAMH TOPHBIX IOPOA M COCTOSIHHEM
MacCHBa IPH PEIIeHUH KOHKPETHBIX MPO(ECCHOHATIBHBIX 3aad.

OIIK-18. CrocobeH npuMeHSTh HaBBIKA
aHAJIN3a TOPHO-TEONIOTMYECKHX yCIOBHUIt
OpH  OKCIUTyaTallMOHHOHW pasBelke |
J00bIUe  TIOJIE3HBIX HMCKOMAaeMbIX, a
TaKKe npu CTPOUTEJbCTBE u
9KCIUTyaTallMM TOA3EMHBIX O0OBEKTOB, B
TOM 4YHCJIE TIPH OCBOCHHH DECYpCOB
menbha Mopel U OKeaHOB

OIIK-18.1. TIlpumenser MeTombl aHajdu3a W OOOOLICHUS TOPHO-
T€OJIOTHYECKUX YCJIOBHH TPH AKCIUTyaTaI[MOHHOM pa3BeAKe U T0o0bIue
MOJIE3HBIX HCKOMAEMBIX, a TaKXe IPHU CTPOUTENBCTBE M IKCIUIyaTalluu
MO3EMHBIX OOBEKTOB.

OIIK-18.2. Vcmomp3yeT TEOpETHYECKHE M METOMOJIOTHIECKHE OCHOBBHI
aHaJIM3a TOPHO-TEOJIOTHYECKUX YCIOBUH IKCILTyaTAallHOHHOW pa3BEeIKH U
JOOBIYM  TOJE3HBIX HCKOIAEMBIX, CTPOUTENbCTBA U  OKCIUTyaTallUH
MOA3EMHBIX 00BEKTOB,

B TOM YHCJIE TIPH OCBOESHHHU PECYPCOB IIeNb(a MOpel 1 OKEaHOB.
OIIK-18.3. TlpuMeHsleT METOAbl PALMOHAIBHOTO M KOMIUIEKCHOTO
OCBOCHHS T'€OPECYpCHOTO IOTEHIMANa HEAp TPH PEeIIeHHH KOHKPETHBIX
npodeccHOHATBHBIX 3a7a4.
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Kon popmupyemoii
KOMIIeTeHIINH

Coaep:xaHue 3a1aHus

KosmmuyecTBo
MeponpusiTHii

MaxkcumaJjabHoe
KOJIHYECTBO 0aJ1J1I0B

Cpok
npeaocTaBJIeHUs

Beoownutit onok

He npenycmotpen

Ocnoenoit 610K

[IpakTuaeckas padora.
OIIK-2; OIIK-17; OIIK-18 [YcTHEI ompoc Ha 2 4 B Teuenne cemectpa
NOHMMAaHHE TSPMHHOB
OIIK-2; OIIK-17; OIIK-18 [[IpakTudeckas paGota
3 15 B Teuenne cemectpa
(perieHue 3amayq)
OIIK-2; OIIK-17; OIIK-18 [Ipaxtieckas padora. . 1 5 B Teuenne cemectpa
Jloxnan ¢ npezeHTanuei
OIIK-2; OIIK-17; OIIK-18 ([[Ipaktudeckas pabora.
1 5 B Teuenne cemectpa
Pedepar
OIIK-2; OIIK-17; OIIK-18 [paxTirieckas pabota. 3 30 B Teuenue cemectpa
KoHTposbHas pabora
OIIK-2; OIIK-17; OIIK-18 [[IpakTuueckas pabora.
1 1 B teuenue cemectpa
['pynmoBast AUCKyCCHs
Bcero: 60
Bompoc 1 20 B cpoku ceccun
OIIK-2; OIIK-17; OIIK-18 [3auer
Bomnpoc 2 20 B cpoku ceccun
Bcero: 40
Hroro: 100
JMononnumenvnutit 610k
OIIK-2; OIIK-17; OIIK-18 [[IoaroroBka onmopHOro KOHCIEKTA 5 I1o cormacoBanuo ¢
OIIK-2; OIIK-17; OIIK-18 [[ToarotoBka rioccapus 5 npenoaaBaTesieM
Bcero 6aJ1J10B 110 JONOJHUTEIBHOMY 0JIOKY: 10

OrneHovHas mKana B paMKax OabHO-PeUTHHrOBOM cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 O6anIoB.

37




