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PU3NKO-TEXHUYECKUI (DaKy/bTET,

CemecTtp

No

Bup gesitenbHOCTU

8

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

66

Jlekymu, yac.

30

MpakTnyeckune 3aHATAA, Yac.

26

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO thopMe, yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CamocTosiTenbHas paboTa, yac.

42

12

Buabl camocTosTeNbHOI paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)
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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-1.B/HA CnocobHOCTb NPOBOANTL (DyHAAMEHTa/IbHbIE Y NPUKIaAHbIE UCCef0BaHUA B
KOMMETEHLIMK 06/1aCTN reoPr3NYecKUX MeTOA0B MONCKA NOME3HbLIX MCKONAeMbIX

MK-1.B/HA. 3 YMeeT NpoBOAUTL aHaNM3 reoioro-reodmanyeckori MHpopmaumum

2. TpeboBaHunsa HI'TY K nnaHMpyemMbIM pesysibTaTam 06y4YeHUsl, COOTHECEHHbIM C
NHAMKAToPaMu AOCTUXKEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHAMKATOPbI AOCTUXEHUSI KOMMNETEHLMWIA

PesynbTaTbl 00y4eHNs

dopMbI opraHmnzaumm
3aHATUN

IIK-1.B/HA. 3 YMeeT npoBOIUTH aHAJH3 I'e0JI0ro-reodpusnvueckoii
uHpopMaAH

3HaeT 0 re0AMHAMUYECKMX MOAENSX 3BOMOLMMN 3eMIn

Nekumm; MNpakTUYeckme 3aHATUS,;
CamocTonTeNlbHas paboTa

3HAET O COBPEMEHHbIX aHANIMTUYECKNX METOAaX U30TOMHbIX I/ICC!'IG,CI,OB&HVIVI

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocToaTenbHas paborta

3HaeT 06 0COBEHHOCTSX Pa3IMYHbIX U3OTOMHBIX CUCTEM, MCMOMb3YEMbIX /10
onpefeneHns Bo3pacTa U B reOXUMNYECKUX UCCNeloBaHMAX (CTabunbHbIe,
PaMNOreHHbIE)

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

yMeeT NPOBOAUTL KOPPEKTHO 06PaboTKY 1 MHTEPMPETALMIO M30TOMHBIX AaHHbIX
ANs JOCTVXKEHUS Hanbonee 3h(heKTMBHOIO peLLeHns chopMyMPOBaHHO 3aaaun,
B TOM Yuc/ie B NPOrpaMMHbIX KOMNIEKcax

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

CMocobeH 06beaMHATL Pe3yNbTaTbl Pa3/IMUHbIX U30TOMHLIX METOAOB U UMEKOLLENCS
reosIorM4eckon MHGopMaummn ans NofyveHnst Hambonee agekBaTHOM MOAENN
(hopMMpPOBaHUSA re010rM4ECKUX 0O LEKTOB

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

3. CogeprkaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankaTopbl
TeMbl nekymnn Hackl |bopme npakT. | (o e | AccTwkenns | Y UebHas IeATeNIbHOCT
NOAr., vac. MBI, " | xomneTeHuuiA

CemecTp: 8

AvpakTryeckas eaguHmua: MeognHaMmMyecKne Mofenv 3BOTOLMN 3eMIN, Fre0NorMyecKoe 1

abCo/IOTHOE Bpems

1. KocMoxmmmnyeckmne Mogesnm
COnHeYHoI CUCTEMDI.
CT1poeHue 3emnu, 2 0 2 I'IK-1.:;3/HA. Nekumnsa
reofvHaMmnyeckrie Mogenu ee
3BO/IOLMN
2. [OpHble nopogpl,
MUHepasibHble NapareHesnchbl, 2 0 5 MK-1.B/HA. ey
cUcTeMaTuKa mMarmMaTuyecKmnx 3
nopog
3. Mogenv opmuposaHus
MarmaTuyecKmnx cepuii B MK-1.B/HA.
4 0 4 Nekuus
pasnnUHbIX reoguHaMMUYecKnX 3
06CTaHOBKaxX
4. "e0nornyeckoe un 4 0 4 MK-1.B/HA. TeKuws
abCconTHOE Bpems 3

AnaakTuueckas eaMHMLA: MeoXpoHosorust




5. CoBpeMeHHbIe

MK-1.B/HA.

aHaMTUYecKmne MeToabl 2 0 2 3 Nekumnsa
M30TOMHbIX UCCNEJ0BaHNIA
6. 130TOMHbIE CUCTEMDI
k MNK-1.B/HA.
ncnosb3yemble ans 2 0 2 3 Jlekuus
onpefeneHns BospacTa
8. TepMOXPOHONOTNYECKNIA
PMOXp MK-1.B/HA.
NoAxof B U30TOMHbIX 4 0 4 3 Nekumnsa
nccefoBaHnaX
AunpakTuyeckas einHuua: 130TonHasa reoxmmus
9. CtabunbHble N30TOMHblE
CUCTEMbI, NUCNOb3YEMbIE B MK-1.B/HA.
2 0 2 Nekuus
N30TOMHO-reOXMMNYECKNX 3
nccnefoBaHNAX
10. PagnoreHHble U30TOMHbIE
aa MK-1.B/HA.
cuctembl (Sm/Nd, Re/Os, 4 0 4 3 Nekumnsa
Lu/Hf)
11. MocTpoeHune
TEPMOXPOHOMOTMYECKNX U
reoMHaMNYeCcKMX MoJenei MK-1.B/HA.

A A 4 0 4 Nekumnsa
MarmaTuyeckmx, 3
MeTaMop(UNYecKnx u
py4006pasyowmnx NpoLeccos

TeMbl NPaKTUYECKUX Vistuxs | o ViHaMKaTopb!

pakTi Uacb! |topue npaw. | (CSUREEE | pocrikenna | YUeGHas [IEATeNIbHOCTb
3aHATUN noar., vac. pMEl, ' KOMMeTeHUniA
CemecTp: 8

AvpakTryeckas eauHmua: MeognHaMmMyecKmne Mogenv 3BOIOLMN 3eMN, Fre0NorMyecKoe 1

abCo/MIOTHOE Bpems

1. F'opHble nopofbl,

MWHepasibHble napareHesuchl, MK-1.B/HA.
3 1 3 MpakTnyeckoe 3aHATHE
cucTeMaTMKa MarmaTmyecKnx 3
nopog,
OvpakTryeckas egnHuua: M'eoxpoHoiorus
2. N30TOMHbIE CUCTEMBI,
MK-1.B/HA.
ncnosb3yemble ans 3 1 3 3 IMpakTnyeckoe 3aHATUE
onpejeneHus BospacTa
3. MeTogpbl 06paboTKM 1
Al 05P MK-1.B/HA.
nHTEPNpeTauum 4 1 4 3 MpakTnyeckoe 3aHATHE
reoXpOHOOrMYECKUX AaHHBIX
4. TepMOXPOHONOTNYECKMIA
PMOXP MK-1.B/HA.
NoAXof4 B M30TOMHbIX 4 1 4 3 MpakTUYHCKOe 3aHATHNe
nccnefoBaHNAX
AvpakTuyeckas egnHuua: M3otonHaa reoxmmms
5. CTabubHble N30TOMHbIE
CUCTEMbI, UCNOb3YEMbIE B MK-1.B/HA.
4 0 4 MpakTnyeckoe 3aHATUE
N30TOMHO-Te0XMMUNYECKUX 3
ncenefoBaHNAX
6. PafvioreHHble N30TOMHbIe
an MK-1.B/HA.
cuctembl (Sm/Nd, Re/Os, 4 1 4 3 MpakTnyeckoe 3aHATHE

Lu/Hf




7. MNocTpoeHune
TEPMOXPOHONOrMYECKUX U
reoMHaMn4eCcKnx Moaenei MK-1.B/HA.
4 2 4 MpakTnyeckoe 3aHATUE
MarmaTuyeckmx, 3
MeTaMopP(UNYecKnX u

py4006pasyowmnx NpoLeccos

3.1 NpakTnyeckas NogroToBkKa

Tabnuua 3.2
No TeMb! 3aHs TV ®opmbI OpraHusaumm CopepXKaHwve NpakTUYECKOM NOAroTOBKN
3aHATUI (Bnabl pabor)
1 ["opHble Nopoabl, MUHepasibHbIe Mp BbINonHseT cnegytolme bl pabor:
napareHesuncbl, CMCTeMaTMKa MarmaTuyeckux peLleHne TUMOBbLIX 3aa4
nopog
2 V30TOMHbIE CUCTEMBI, UCMOMb3YEMbIE A9 Mp BbINonHseT cnegytolme bl pabor:
onpegeneHuns Bospacrta pacueT onpefeneHus BospacTa ¢
MCMNO0/Ib30BAHNEM U30TOMHBIX CUCTEM
3 MeTogbl 06paboTKN 1 MHTEpRpeTaLmm Mp BbINonHseT cnegytolme bl pabor:
T€0XPOHONOTMYECKNX [AAHHbIX 06pab0TKa re0XPOHOMIOrMYECKMX faHHbIX
4 TepMOXPOHOOrMYECKWIA NOAXOL B Mp BbINonHAET crefytoLime Buabl paboT:
M30TOMHbIX UCCES0BaHNAX peLleHne TUMOBbIX 38484
5 PaguoreHHble M30TOMHbIE cucTeMbl (Sm/Nd, |TMp BbINonHAeT cnegytowme Buibl pabot:
Re/Os, Lu/Hf peLLeHMe TUMOBbIX 33434
6 MocTpoeHne TEPMOXPOHOOTMYECKUX U Mp BbINonHseT cnepytoLLme bl pabor:
reoAMHaMMYeCKnX Mogeneii MarMaTuyeckumx, MOCTPOEHME TEPMOXPOHONOTNUECKNX
MeTamMopPYECKMX 1 PyA000Pa3yHLLNX MOZAENeN pasHbIX MNPOLIECCOB
MpoLieccos
3.2 CamocToATeNbHas paboTa 0by4yaroLerocs
Tabnuua 3.3
MNHankaTopsl
o A P Yacbl Ha Uackl Ha
Ne Buabl caMocToATe/IbHOM paboThl JOCTUXKEeHUA
. [BbIMO/IHEHWE |[KOHCYNbTaLu UK
KOMMeTeHLU MW
CemecTp: 8
1 |MNoAroToBKa K 3aHATUAM | MNMK-1.B/HA.3 | 15 4

CamocTonTensHas NpopaboTka TeopeTUYECKMX MaTepnanos: byyko, V. B. [e0TeKTOHMKA 1 reoAnHaMUKa.
yyebHoe nocobme / N. B. byuko. — bnaroseLieHck : AMIY, 2017 — YacTb 1 : KOHTUHEHTbI 1 OKeaHbl —
2017. — 125 c. — TeKCT : 3M1eKTPOHHBIN // NlaHb : 3N1eKTPOHHO-61bnoTeuHas cuctema. — URL:
https://e.lanbook.com/book/156438 (gata o6paiieHuns: 01.07.2022). — Pexkum foCTyna: 419 aBTOpK3.
nosib30BaTeNein.

2 |MoparoToBKa K atTectayun |I‘IK-1.B/HA.3 |27 |4

lMoBTOpeHUEe 1 cucTeMaTM3aLMA TEOPENNYECKOro MaTepuana, pasbop pelleHHbIX 3adad: byuko, A. B.
Me0TeKTOHMKaA U reognHaMuka : yuebHoe nocobue / N. B. byuko. — bnaroselueHck : AMITY, 2017 —
UacTb 1 : KOHTUHEHTbI U oKeaHbl — 2017. — 125 ¢. — TeKCT : 371eKTPOHHBbIN // NaHb :
3/1IEKTPOHHO-6ubBMoTeUHasn cuctema. — URL: https://e.lanbook.com/book/156438 (nata obpalleHus:
01.07.2022). — Pexxum foCTyna: A1 aBTOPK3. NOb30BaTENEN.

3.3 TexHonorus oby4yeHns

[nsi opraHu3aLmm 1 KOHTPO/S CaMOCTONTe/NIbHOV paboThbl 0BYUaKOLLMXCS, a TAKXKE NPOBeAeHNS
KOHCYNbTaLMiA MPUMEHSOTCS MHAOPMALMOHHO-KOMMYHUKALIMOHHbIE TEXHOOMMK (Tabn. 3.4).

Tabnuua 3.4

JeAaTenbHoCTb |/|HCbOpMaLI,I/IOHHO-KOMMyHI/IKaLl,I/IOHHbIe TEXHOM0INN

MHthopmmpoBaHue e-mail; Cpefia aneKTpoHHOro obyyeHus HI' TY

KoHcynbTMpoBaHme e-mail; Cpeaa anekTpoHHOro ooy4veHms HI'TY




KoHTponb Cpefia aNeKTpoOHHOro 06yyeHmss HI'TY

Pa3meLLeHme yyebHbIX

Cpepa aneKTpoHHOro 06yyeHms HI'TY; 9b6C
maTepuasion

4. MpaBuna aTTecTaummn 06ydatoLmMXCca No AMCLUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anibHO-penTUHIOBas CUCTeMa
(BPC), no3BonatoLLas BbICTaBNATb OLIEHKM MO TPaAULMOHHON LwKane n 15-ypoBHeBoli ECTS.
Kpatkas nHgopmauus o BPC npvsefeHa B 1abn. 4.1.

Tabnuua 4.1
MwuH. o
OueHnBaeMble BUAbI LeATENbHOCTM 06y4yatoLmxcs 6a1 MaKcuMasibHbIN bann
CemecTp: 8
Jlexyus: 10 20
Ipaxmuueckue 3auamusi: 30 60
3auem: 10 20

B Tabnuue 4.2 npefcTaBieHO COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLMMIIUHBI.

Tabnuua 4.2
Dopmbl
Kogabl o KOHTpONA
KoMneTeH MNHAnKaTopbl JOCTUXEHUA KOMMNETEHLNN
umn 3auet
MK-1.B/ o
HA MK-1.B/HA 3. ¥YMeeT NpoBOAWTL aHa/IM3 reosioro-reousnyeckor nHpopmauum +

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHu Ne 1 K paboyel
nporpamme.

5. Jlutepatypa

OcHoBHas mTepaTypa
1. bypues, A. A. TeopeTuueckre HadaIa MHKeHEPHOU reoanHamMukd. [Iporieccs! u sBieHUs
BHYTpPEHHE# reognHamMuky : yueOHoe mocodue / A. A. Bypues, U. A. bBorym, I'. B. Ps6oB. —
Hoouepkacck : FOPTTIY (HITH), 2022. — 148 ¢. — ISBN 978-5-9997-0785-7. — Tekcr :
3J1eKTPOHHBIN // JIaHb : 371eKTpOHHO-O0MOInoTeuHas cuctema. — URL:
https://e.lanbook.com/book/292229 (nara oopamenus: 17.03.2023). — Pexxum goctyma: mis
aBTOPH3. TIOJB30BATEIICH.

JononHnTenbHas nuTepaTypa

1. O0mas reognaaMuka : yueOHoe mocobue / cocraButenu B. M. Henaxos [u ap.]. — Boponex :
BI'Y, 2016. — 98 ¢. — Tekcr : anekTpoHHEI // JIaHb : 37eKTPOHHO-0MOINOTeYHAs crcTeMa. —
URL: https://e.lanbook.com/book/165348 (nata obpamierus: 01.07.2022). — Pexxum moctyma: ais
aBTOPU3. MOJB30BATEICH.

2. Anues, P. A. PagnoaktuBHOCTH : yueOHOe mocooue mist By30B / P. A. Anues, C. H. Kanmmbikos.
— 3-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2022. — 304 ¢. — ISBN 978-5-8114-9069-1. —
TekcT : anexTponHsIii // JIaHb : 3nekTpoHHO-OMONMHOTeUHast cuctema. — URL:
https://e.lanbook.com/book/184130 (mara oopamenust: 17.03.2023). — Pexxum goctyma: ms
aBTOPU3. MOJb30BATEICH.

VIHTepHeT-pecypchbl



1. Bce o reosoruu [ D1eKTPOHHBIN pecypc| : HHTEPHET SHITUKIONEaUs. - Pexxum

nocryma: http://geo.web.ru. - 3aru. ¢ skpaHa.

2. 'eodusuka : Hay4dHbIi xypHAT / 1. penaktop A. A. Hukutua. — Mocksa : MexperuoHaibHast
oOmiecTBeHHas opranusanus EBpo-Asuarckoe reodusuueckoe obmiectso, 1993— . — URL:
https://www.elibrary.ru/title_about.asp?id=8615 (mata oopamenus: 22.08.2022). — Tekcr :
3JIEKTPOHHBIMN.

6. MeToaun4eckoe 1 NporpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOIOT NN

6.1 MeTogunyeckoe obecrneyeHne

1. Byuxo, . B. 'eoTekToHMKA U reoquHaMuKa : yueoHoe mocobue / M. B. Byuko. —
baarosemenck : AMI'Y, 2017 — Yacts 1 : Kontunents! u okeansl — 2017. — 125 ¢. — Teker :
anexTpoHHbIl // JIaHb : 3nekTpoHHO-O0uOMoTeunas cuctema. — URL:
https://e.lanbook.com/book/156438 (mara obpamenus: 01.07.2022). — Pexxum noctyma: ams
aBTOPU3. MIOJIB30BATEIICH.

2. Nynxuaa M. I1. Opranu3anus caMmoCTOsSITeIbHON paboThl cTyneHToB HoBOCHOMpPCKOTO
rOCyJapCTBEHHOT'O TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. Texs. yu-T.- HoBocuOupck: U3a-so HI'TY, 2022.- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuMm gocTtyna:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepauronnas cucrema Microsoft Windows
2 Ilaket oducHbix mpunoxkeruii Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOrnK

Mpw ocywlecTBieHUM 06pa3oBaTe/IbHOTO MPOLECCa Mo ANCLUUMINHE NPUMEHSIIOTCS 3/IEMEHTbI
AVCTaHLMOHHbIX 06pa3oBaTe/lbHbIX TEXHOOTUIA, & TakKXKe CUHXPOHHOIO U aCUHXPOHHOTO
B3aMMO/EeCTBIS B 3N1EKTPOHHO MH(OPMaLMOHHO-06pa3oBaTenbHoM cpeabl HITTY .

7. MaTepuranibHO-TeXHMYECKOE 0becneyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHue

1 |MpeseHTaUMOHHOE 060pPYA0BaHME [EMOHCTpaLWs HarNsaHOro MaTepmana B
(MyNbTUMeaMa-NPOEKTOp, 3KPaH, KOMMbLIOTEP |COOTBETCTBUM C TEMATUKOM 1 CTPYKTYPOI
ONs YNPaBneHNs!) NEKLMOHHBIX U NMPAKTUYECKMX 3aHATU




DenepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEKICHHE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTET

Kadenpa reodusnuecknx cucrem

“YTBEPXALO”

JEKAH ©TO

K.(p-m.H., mouent N.W1. Kopenb
2 ]".
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1. OO606meHHas CTPYKTYPa (POH/IA OI[EHOYHBIX CPEICTB JUCIHHUIIMHBI

O06o001eHHas CTPYKTypa (HOHIAa OLIEHOYHBIX CPEJCTB 110 JMCUMIIIMHE V30TONHas Te0XpOHOIO0T s

U TeoJuHaMuKa mpencraBieHa B Tabmuie. COBOKYMHOCTh pPe3yibTaTOB OOYYEHHUs MO JUCIHILTAHE

COOTHECEHA C YPOBHAMM C(HOPMHUPOBAHHOCTH KOMIIETECHLIMH U COOTHECEHHBIMM C HUMHU MHJIUKATOPAMHU.

MHaukaTopbl TOCTUKEHUS KOMIIETCHIIMM U3MEPSEMbI C TIOMOIIBIO CPEJACTB TEKYLIEH U IIPOMEKYTOUHON
aTTecTalluy 10 AUCHHUILIMHE V30TONHAs reOXpOHOJIOTUS U T€OAMHAMUKA.

Tabnuua

JTanbl OLlEHKH Pe3yJabTATOB 00y4eHus U
COOTHECEHHBIX C HUMU UHIMKATOPOB
JOCTHKEHHUSI KOMITeTeH Ui

Meponpusitust
Tempbl TeKylLIero KOHTPOoJIst
(xoHTpOJIBHAS
padora, KypcoBoi
npoekr, PI'3(P),
pedepar u ap.)

®opmupyemsbie HNuauxaTopsl
KOMIIeTeHIIUH KOMIeTeHIuii IIpome:xyTounas
aTTecTanus

(3Kx3aMeH, 3a4eT)

TIK-1.B/HA 3. YMmeet npoBouTh |['eomormdeckoe u  abcomoTHOe| OneHKa pemenwus | 3ager, Borpocs 1-26
CrrocoOHOCTB aHaJIN3 T'e0JIOro- BpeMs TopHbIe MOpObL, [3a1ad  TI0  TeMaM
MIPOBOTUTH reo(hU3NIECKO MUHEpaAIbLHBIC MapareHe3uCHl, | TPAKTUICCKUX
(byHIaMeHTaIbHBIC | |HHPOPMAIUU CHCTEMAaTHKa MarMaTH4YecKuX |3amstuii 1-7
MPUKJIaTHBIC mopon  M30TOmHBIE — CHCTEMBI,
HCCIEI0OBAHUS B HCIONb3yEMbIC IJIS OMpPEICIICHUS
o0nacTu BO3pacra Kocmoxnmuueckue
reoPU3NIECKUX monenn COJIHEYHON  CHCTEMBI.
METOJI0B TOMCKa Crpoenue 3emin,
IMOJIE3HBIX reoJMHaMUYECKHE MOJEIH €€
HMCKOITa€MBIX sBoMOIMH MeTonpl 00paboTKU U
HHTEPIpETAINN
TEOXPOHOJOTHUYECKUX JTaHHBIX
Monenu (dbopmupoBaHus
MarMaTU4eCcKux cepuii B
Pa3IMYHBIX re0IMHAMHYECKUX
00CTaHOBKax IToctpoenue
TEPMOXPOHOJIOTMIESCKHUX u
re0JMHAMHAYECKUX Mozeaen
MarMaTHYeCKHX,
MeTamoprIecKux 31
Ppyxoo0pa3yronmx MIPOIICCCOB
Panuorenusie HM30TOIHEIE
cucremsl (Sm/Nd, Re/Os, Lu/Hf
Paavorenusie M30TOIHEIC
cucrembl (Sm/Nd, Re/Os, Lu/Hf)
CoBpeMeHHbIE aHAJMTHYECKUE
METOJIbI M30TOITHBIX
HUCCIIEIOBAHUMN CraOuiabHbIE
HM30TOIHEIE CHCTEMBI,
HCTONB3yeMBIE B HM30TOITHO-
FeOXMMHUYECKUX  HUCCIECIOBAHHUAX
TepMoXpoHOIOrMYECKHH TOAXOL
B M30TOIHBIX HUCCIIETOBAHUIX

2. MeTtoauka olleHKH 3TanoB ()OPMHUPOBAHUS KOMIETEHIHHA MO TMCUMILINHE

Pesynbratel 0OyueHUss MO JUCUMUIUIMHE, COOTHECEHHBbIE C YCTAHOBJICHHBIMH B MPOrpaMMe
WHJIUKATOpaMU JIOCTH)KEHHUS KOMIETEHI[UN TPOBEPSIOTCS NPH MPOBEACHUH MEPONPUATUA TEKYIIeH
aTTecTaluu (KOHTPOJIs) B MPOIlecce M3YUEeHUsI TUCIIUIUIMHBI, YKa3aHHBIX B Tabnule pasnaena 1.
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[TpomexxyTouHas arTecTanus MO AMCHUILIMHE TPOBOAMTCA B § cemecTpe - B (hopMme 3auerta,
KOTOPBII HampaBlIeH Ha OLEHKY CQOPMHPOBAHHOCTU pE3yJbTaTOB OOY4EeHUS IO AMCLUUILIUHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMHU B IPOTpaMMe MHIUKATOpaMu aoctwxkennus komnereniuii [1K-1.B/HA
Y COOTHECEHHBIX C HUIMHU WHIUKATOPOB. (cM. Tabnuily pazaena 1).

3aueT NpoBOJUTCS B YCTHOU (opme, o Oriieram

OO0mue npaBuiia BHICTABIICHUS OIEHOK TEKYIIEH M MPOMEXYTOYHOM aTTeCTAlluM MO AUCIUIUIMHE
OTpeAeAoTCs 0aTbHO-PEUTUHIOBOM CUCTEMOM, MPUBEICHHON B pabouell mporpaMMe AUCIUILTAHBL

Ha ocHoBanuu kputepues, NIPUBEACHHBIX B I1. 3, OCYLIECTBIIETCS OLEHKA YPOBHEW JTOCTUTHYTBIX
pe3yiIbTaTOB 00Y4YEHUs MO JUCLUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMU B IIPOrpaMMe MHIMKATOPaMU
noctkenus komnerenuuu [1K-1.B/HA, 3akpernieHHbIX 3a JUCHUTUIMHOM.

3. O0mas xapakTepucTHKA YPOBHEH pe3yJibTaTOB 00y4YeHNsl, COOTHECEHHBIX ¢ HHINKATOPaMHU
AOCTHKEHUS] KOMIIeTeHIIUii

IIpoaBunyrsiii. Teoperuueckoe coaepkaHue Kypca OCBOGHO  MOJNHOCTBhIO.  CTyneHt
JEMOHCTPUPYET CHCTEMATHUYECKOE W TIyOOKOE€ MOHMMaHHE Yy4eOHOro maTepualia U CIIOCOOHOCTh K
CaMOCTOSITEIIbHOMY TIOTIOJIHEHUIO ¥ OOHOBJICHHIO 3HAHWA B XOJI¢ JaybHEHInel ydeOHOM paboThl U
npodeccnoHanbHOi nestensHocTd. CHopMHUpOBaHBI HEOOXOIUMBIE HABBIKM MPAKTHUECKO paboThl. Bee
y4eOHBIC 3aJIaHusl, TPEyCMOTPEHHBIC TPOrPaMMOI 00Y4EHHsI, BBITOJHEHBI KAYECTBCHHO, 0€3 3aMeUaHMii.
Pe3y.HI)TaTI>I 06y‘~IeHI/I$I Mo AMCHUILIMHE, COOTHCCCHHLIC C YCTAHOBJICHHBIMU B IPOIrpaMME MHAUKATOpaMHU
JOCTHDKEHUS] KOMIIETCHITUH, OIICHEHBI YHCIIOM OAJIJIOB, BXOSIIIUM B TUAMA30H MPOBUHYTOTO YPOBHSI.

ba3oBblii. Teopernueckoe coaepkaHue Kypca OCBOEHO B 00beMe, HEO0OXOAMMOM st
nanpHeWmeil y4eObl U mpodeccHoHANbHOM  JesATeNbHOCTH. HaBblkM MpakTU4Yeckol padoTh
chopmupoBanbl Ha 0a30BOM ypoBHe. Bce mpemycMoTpeHHBIE TTpOrpaMMOi 00yueHusl yaeOHbIE 3aaHus
BBITIOJTHEHBI ¢ HEOOJBITUMU MOTPEIIHOCTAMU. Pe3ynbTatel 00y4eHHs MO AUCHUIUIMHE, COOTHECEHHBIE C
YCTAaHOBJICHHBIMH B IIPOrpaMME€ MHIHUKATOpaAMU JOCTUIKCHUA KOMHGTGHHHﬁ, OILICHCHBI YU CJIOM 0aJIoB B
npenenax 6a30BOro ypoBHsI.

IToporoselii. Teopernueckoe coaepkaHHE Kypca OCBOEHO B 00beMe, HEOoOXOJUMOM JUIs
nanpHeimei yueObl u npodeccuoHalbHON AeATebHOCTH. HekoTopble mpakTHUeCKre HaBbIKU paboThI C
chopmHpoBaHbl ¢ TpoOeramMu. YueOHbIe 3aJaHUs, MPEAYCMOTPEHHbIE NporpaMMoil 00ydeHus,
BBIMOJIHSUIUCh € OLIMOKaMH, MCIpaBIEHHBIMU 110/ PYKOBOJCTBOM IMpernojaBaTens. Pe3ynabTarsl
oOydeHus 1O MAMCLUMIIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B MPOrpaMMe HWHAMKATOpaMH
JOCTH)KEHUS] KOMIIETEHIUH, OIIEHEeHbI YHCIIOM OaljioB B IpeziesiaX HOPOroBOro YpOBHSL.

Hu:xe moporosoro. Teopernueckoe coaepkaHue Kypca ocBoeHo ¢parmeHTapHo. HeoOxonumebie
HaBBIKM MPAKTUYECKOW paboThl C(HOPMHUPOBAHBI MHUHHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHM,
MPElyCMOTPEHHBIX MpOrpaMMoi OOy4YeHMs, HE BBINIOJIHEHBbI. Pe3ynbraTel OOydeHUs MO JUCIUILINHE
(MOZyJTI0), COOTHECEHHBIE C YCTAaHOBJICHHBIMU B MPOTrPaMMe MHIAMKATOPAMHU JTOCTHKEHUSI KOMITETEHIINH,
OLICHEHBI YMCJIOM 0alIOB, BXOJSAUINX B JHAMAa30H HUXKE TOPOrOBOTO YPOBHSL.



DenepanbHOE FOCYAaPCTBEHHOE OI0/PKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa reodusndeckux cucrem

ITacnopr 3a4era
110 JUCHUIIIIMHE «HM30ToMHas reOXpoOHOJIOTHA U Tr€OANHAMHKA), 8 CEMECTP

1. Meroauka oleHKH

3adeT mpoBoAUTCS B yCTHOH ¢opme, o Owmneram. buner coctouT U3 ABYX BONPOCOB U
dbopmupyeTcst U3 00IIEero CIUcKa BOIPOCoB (11.4).

Taxum 00pa3oM, MPOBEPAIOTCS Pe3yabTaThl OOyUEHUS M0 AUCLUILIMHE, COOTHECEHHBIE C
YCTAaHOBJICHHBIMU B IIPOrpaMM€E€ MHAUKATOpaMU JOCTUKCHUA KOMHCTCHHHﬁ.

Ha 3auere mpemnonaBarens BIpaBe 3aaBaTh CTYACHTY YTOUHSIOIIME U JOMOJIHUTEIbHbIC
BOIIPOCHI U3 001IIero rnepedHs (11. 4).

Dopma Gusera 1uis 3auera

HOBOCUBUPCKUI IT'OCYJJAPCTBEHHbBIM TEXHUUECKWUIM YHUBEPCUTET
®akynpreT OTO

Bbuaer Ne
K 3a4€Ty MO0 JUCHUIIIMHE «M30TOMHAs T€OXPOHOIOTHS U T€OIMHAMUKA)

1. BuyrpenHee cTpoeHue 3eMITH 10 reosioro-reodusndeckum ganabiM. OLEHKH Bo3pacTa 3eMiIu.
2. TlopoaooOpasyrolire 1 akieCCOPHbIe MUHEpaIbl MAarMaTHUECKUX TIOPOA. MuHepasbl —
TE€OXPOHOMETPHI (KaJIMEBbIE MOJIEBBIE IITIATHI, CIFO/IbI, aM(pUOOIIBI, IUPKOH, MOHAIINT).

YTBepxaato: 3aB. kKapeapoi npod, Ensuios 1.H.
(Toamuck)

(mata)

2. Kpurtepun ouneHku pe3y/bTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
WHIUKATOPOB JOCTUKEHHS] KOMIIeTeH i

OtBer Ha Ouijer i 3ayeTa 3aCUMTHIBAETCS HA NMPOJABMHYTOM YpPOBHE, €CIU CTYACHT
MIPOBOJIUT CPABHUTENBHBIM KOMIUIEKCHBIN aHATN3 MaTepualia, BhISBIAECT MPOOIEMBI, Mpeaiaraet
MEXaHHU3MbI HX peHIeHHSI, HpeﬂCTaBJ'ISIeT KOJIMYCCTBCHHLBIC XapaKTepI/ICTI/IKI/I OHpe)IeJ'IeHHBIX
MPOIIECCOB, MPHUBOIUT KOHKpETHbIE mpuMepbl. COBOKYIMHOCTh pPE3yJNbTaTOB OOYYEHHUS IO
JUCHUIINIMHE U COOTHECCHHBIX C HUMU I/IH)II/IKaTOPOB JOCTUXKCHUA KOMHCT@HHI/Iﬁ HC CO)Iep)KI/IT
npoOesioB. YCTaHOBJIIGHHBIE B MPOrpaMMe KOMIIETeHIUH C(HOPMHUPOBAHBI B IMOJHOM OOBEME.
Ouenka cocrasmisietT om 35 0o 40 bannos.

OtBer Ha OwieT /sl 3aueTa 3aCUMTHIBACTCS Ha 0a30BOM YpPOBHE, €CIHM CTYIEHT IpH
OTBETE Ha BOMNPOCHl (HOPMYIHMPYET OCHOBHBIE MOHSTHS, aeT XapaKTEPUCTHKY IPOIIECCOB,
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SIBJICHWM, TPOBOJUT aHAIW3 NPHYMH, YCJIOBUH, CIIOCOOCH MPEACTaBUTh KOJUYECTBECHHBIC W
KAueCTBCHHBIC XapaKTEPUCTUKU TporieccoB. COBOKYMHOCTh pPE3yabTaTOB OOydYEHHUs IO
JTUCHUIIJIMHE W COOTHECEHHBIX C HHUMHM HWHAMKATOPOB JOCTHIKEHUS KOMIIETEHIIUHA COIEPIKHUT
HECYIIECTBCHHBIE MPOOENBI. YCTAaHOBJICHHBIE B MPOTrpaMMe KOMIIETCHIIMH C(HOPMHpPOBAHBI Ha
6a30BoM ypoBHe. O1ieHKa cocTaBiset om 34 0o 27 6annos.

OtBer Ha OWyeT JJsl 3a4yeTa 3aCUUTHIBACTCS HA NMOPOrOBOM YPOBHE, €CIU CTYACHT IpU
OTBETC Ha BONPOCHI JAa€T OIpPEACICHUE OCHOBHBIX IOHATHH, MOXKET IOKa3aTh NPUIMHHO-
CIICJICTBEHHBIC CBS3U siBICHUN. COBOKYIHOCTH PE3YyJIbTaTOB OOYYCHHS MO AWCHUILIUHE U
COOTHECCHHBIX C HUMH HWHIUKATOPOB JOCTHIKEHUS KOMIIETEHIIMHA COACPIKUT MPOOEIIBI.
YcTaHOBIIGHHBIE B TIPOTpaMMe KOMIIETCHIIMH COPMUPOBAHBI HA MOPOroBOM ypoBHE. OlieHKa
coctasiaeT om 26 0o 20 6annos.

OtBer Ha Owier s 3aYeTa CUMUTACTCS HEYI0BJIETBOPUTEIBHBIM (HUXKE IOPOTOBOTO
YPOBHsI), €CJTM CTYICHT IIPH OTBETE€ HA BONPOCHI HE JACT ONpEACSICHUH OCHOBHBIX IMOHATHH, HE
CrocoOeH TOKa3aTh MPUYMHHO-CIICJACTBCHHBIC CBs3M siBJICHHH. COBOKYITHOCTH pPE3yJbTaTOB
00yYeHUs MO NUCIMIUIMHE ¥ COOTHECEHHBIX C HUMHU HHIUKATOPOB JOCTHIKCHHUS KOMIICTEHITUN
COJICP)KUT CYIIECTBCHHBIC MPOOENbI. YCTAaHOBICHHBIE B NPOrpaMMe KOMIICTCHIIUU HE
chopmupoBanbl. OlieHKa cocTaBiseT meree 20 6annos.

3. IlIkana oneHkKu

3ayer cuMTaercs CAAHHBIM, €CIIM CyMMa OalJIoB IO BCEM 3a/laHMsIM OuiieTa COCTABIISIET OT
10 mo 20 6amtoB BitounTeapbHO. Cymma MeHee 10 OaytoB mpu3HAETCs HEYTOBICTBOPUTEILHBIM
pe3yJabTATOM MPOMEKYTOUYHOM aTTECTAI[MH O JTUCIUTLIINHE.

B oO0meii omenke mo AUCHUILIMHE Oaibl 3a 3a4€T YYUTHIBAIOTCS B COOTBETCTBHH C
IpaBHJIaMU OAJUTBHO-PEUTHHTOBON CHCTEMBI, ycTaHOBIeHHBIMU B HI'TY.

4. Bompocsl K 3a4eTy 1o AucuMIInHe «/30TonHas reoXpoHoa0rus ¥ reoIMHaMUKa»

OCHOBHBIE 33/1a4H T€OXPOHOJIOTHH.

2. BuyTpeHHee cTpoeHue 3eMiTH 1o reoioro-reodusndecknM AanHbIM. OLIEHKH BO3pacTa

3emuu.

SAnpo 3emnu: coctaB U GU3NKO-XMMUYecKHe apameTpsl. [IpeacraBinenune o miomax.

ManTtus 3emin: cocTaB HWKHEW U BEpXHEH MaHTUH, (pu3ndeckasi mpupo/ia TpaHull.

5. 3eMHas Kopa: (U3NKO-XUMHYECKHE TapaMeTphl, pupoza rpanuil Moxo. [Tonstue 06
OKEaHW4eCKOI M KOHTUHEHTAJIbHOU JInToCc(hepe.

6. OCHOBHBIE TEKTOHUYECKHE CTPYKTYPHI 36 MHOM KOPBI M T€OAMHAMHUYECKIE OOCTAHOBKU HX
(dopmupoBaHus (CPEIMHHO-OKEAHNYECKHE XPEOThl, BHYTPUKOHTUHEHTAIbHBIC PUQTHI,
NAaCCHUBHBIC Y aKTUBHBIE KOHTUHEHTAIIbHBIE OKPAMHBI, KOJUTU3HOHHBIE 30HBI).

7. Kiaccudukanus ropHbIX IOPOJI: 0CAJ0YHBIC, METAMOP(PHUUYECKIE U MarMaTU4YeCKUE TIOPOJIBI.
OcHOBBI X HOMEHKIATYpbl. CIIOCOOBI ONpeeNeHNsT BO3PaCTa.

8. TlopomooGpa3yromue 1 aKIecCOpHbIE MHHEPAIbl MarMaTHUECKUX TOpo. MuHepasbl —
TeOXPOHOMETPHI (KaJIMEBbIE MOJIEBBIE IITIATHI, CIIFOJIBI, aM(pUOO0IIbI, IMPKOH, MOHAIINT).

9. IlpuunHbI Bapuaiuii H30TOMTHOTO COCTABa 3JIEMEHTOB B IPUPO/IE.

10. M3oTomsl, n300apsl. Buasl pamnoakTHBHOTO pacraza. Y paBHEHHE PaIMOAKTHBHOTO pacmaa.

11. Buasl Macc-CrieKTpOMETPOB, IPUMEHSEMBIX B COBPEMEHHOM M30TOITHOM aHaim3e. Mx
OCHOBHbIE cucTeMbl. CriocoObl 00pa30BaHMs HOHOB, PAa3/IE€IECHUS U PETUCTPALIUY.

12. OcnoBbl K/Ar metona natupoBanust. Bug pacnaga. @opmyna uis NpakTHYECKOTO pacyera
BO3pacTa. AHAJIMTUYECKHE CIIOCOOBI OIpeieIeHHs Kalusl U aproHa. Bo3smoxHocTH 1
OTpaHUYECHHS METO/IA.

13. 40Ar/39Ar Bapuant K/Ar metona natupoBanusi. [IpermMyIiecTsa u CJI0KHOCTH METO/IA.
OcobenHocTH TpadUIecKOro MPeICTABICHUS PE3YIbTATOB.

14. OcnoBbl Rb/Sr meTona natupoBanus. AHanmuTHYECKHe criocoOs! onpenenenus Rb, Sr.
I'paduueckast vHTEpHpeTaLUs pe3yabTaTOB JaTHpOBaHuUs. VI30XpOHHAst MOJIEINb.

=

hw

2



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

OCHOBBI U30TOIMHON T€OXUMUU CTpOHIUS. [IprunHbI U XapakTep Bapuanuii H30TOIMHOTO
cocTaBa St B IPUPOJE.

OcuoBbl Sm/Nd MeToa TaTUpOoBaHMs. AHATUTUYECKUE CIOCOOBI onpeaeneHus Sm, Nd.
['padmueckas uHTEpHpETALMS PE3YITATOB JaTUpOBaHMs. M30XpoHHAasI MOJEIb.
CoBmecTHOE ucnonb3oBaHue n30TornoB Nd u Sr B reoxumun. Bo3Mo)kHbIe TPUYHHBL
KOPpEJISIHiA N30TONMHBIX oTHOMIEHUH. [IoHsATHE 0 MPUMUTHBHOM, OOETHEHHOM U
00OraneHHOM HCTOYHHUKAX BEUIECTBA.

[TpoGiiema Ganmanca kopa-manTusi B Sm/Nd u Rb/Sr nzoTonHsix cucremax.

Ocnosbl U/Pb MeTona natupoBanus. [ 1aBHBIE IpenMyIiecTBa MeToaa. JlnarpaMmel ¢
KOHKOpJMEHN U IBYyXCTaJAuliHAs MOJENb IIPH U3YYEHUH HUPKOHOB.

[IprmeHeHre nUpKOHA I TaTHPOBAHUS TE€OJIOTHYECKUX MPOILECCOB. Y CTOMYHBOCTh
UpKOHa U npuunHbl HapymeHus: U/Pb n30TomHOM cuCTEMBI.

N30XpoHBI ¥ TUCKOPIUH — CXOACTBO M pa3inyus. Y CJIOBHS BOSHUKHOBEHUS U OCOOEHHOCTH

MHTEpIIpeTaLnu.
Ocnosbl Lu/Hf MeTona natupoBaHust 1 H30TOIMHAS T€OXUMUS TaQHUS.
OcHoBbl Re/Os MeTo/1a AaTUPOBaHUS U U30TOITHAS TCOXUMHUS OCMUSL.

TepMOXpOHOJ'IOFI/I‘-IecKI/Iﬁ noaxod npu UHTCPIIPETAUA JaHHBIX U30TOIMHOI'O AATUPOBAHHA.

[MoHsiTHE TeMIIepaTypbl 3aKPBITHSI H30TOITHOW CHCTEMBI.
[IpuuuHbI 3aMETHOTO (PPAKIIMOHUPOBAHUS H30TOIIOB B TIPHPOIC. BB H30TOMHBIX
3¢ heKToB.

M30TONHBIM cocTaB KHCIOPOAA U BOAOpoJaa B ruapochepe, 3eMHOM KOope ¥ MaHTUU 3eMIIH.
[TprunHBl 1 XapakTep BapHallii H30TOMHOTO COCTAaBa KUCIOPOa B IOPOJaxX 3¢MHOM KOPbI



