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|. Ileau u 3aga9u TUCHUILTHHBI

Ilenb - O0Oy4YuTh MAarucTpaHTa OCHOBAaM COBPEMEHHBIX J1a0OpaTOPHBIX METOJI0B
I/ICCJ'IGI[OBaHI/II;'I, I/ICHOJIB3y€MBIX JUUIA peH_IeHI/IH I'COJIOTHYCCKHUX 3aaad, pa3BI/ITb HABBIKH
UCIIOJIb30BaHHUsI METOJIOB B HAYKE U TIPOU3BOICTBE.

3agauu:

HAy4YUTh MaruCTPaHTa:

- pa36I/IpaTBC5I B FCOXPOHOHOFI/I‘ICCKI/IX CUCTCMAX U UX UCIIOJIB30BAHUUN IJIA HpeLII/ISI/IOHHBIX
HU3MEPEHUI BO3pacTa re0JIOTMYSCKUX MPOIIECCOB HAa COBPEMEHHOM YPOBHE Pa3BHTHS I'COJIOTHH;

- IIOHUMAThb CyTB I/IHTepHpeTaHI/II/I HN30TOITHBIX JAaHHBIX B CBCTC TepMOXpOHOJIOI‘I/II/I;

- aHaJIM3UPOBATh MPCIHU3HOHHBIC H30TONMHBIE M MHKPOJIJIEMEHTHBIC JaHHBIE O
MPOTEKAIOIINX HA 3eMIIe TIPOIECCcax C MO3UIUNA XPOHOJIOTUN HCTOYHIUKOB MAarMaTHIECKUX MTOPOJT
KOHTHHEHTOB M OKEaHOB.

1. Mecto aucuuminnsl B cTpykrype OIIOIIT

VYyeOnass guciuiuinHa CoBpeMeHHbIe aHAJIMTHYECKHEe MeTOAbl HCCIe/I0OBAHUSL B
re0JIOrMd OTHOCUTCA K HpOo(decCHOHAJbHOMY IMKIY, 4YacTH, (popMuUpyeMOH ydyaCTHHKaMu
00pa3oBaTeNbHBIX OTHOIICHUH.

Jis m3yueHust 1aHHOM y4yeOHOW JUCLUMIUIMHBI (MOJYJIsl) HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, (OPMHpPYEMbIE  MNPEIIISCTBYIOUIMMH  AUCHUIUIMHAMH.  «OOIIas  Teoyorus»,
«Mcropuueckas reosorus», «l'eoxumus», «l'€oTeKTOHHKa», «PernoHanbHas TIe€O0JI0THUs»,
«l'eonunamuka llentpanbHoit A3zum», «CoBpeMeHHble MpoOJaemMbl Treonoruu». Paszpurue
COBPEMEHHOM I'€0JIOTHH, TIOSBJICHUE HOBBIX I'€0JIOTMYECKUX MJIEH LEIUKOM 3aBUCHUT OT YPOBHS
TEXHOJIOTHI, MPUMEHSEMbIX B TEX WJIM MHBIX HANpPaBICHUSIX HCCIEAOBAHUNA 3€MJIM U IUJIaHET.
EsxeronHo myOIMKYOTCSI COTHM CTaTed, BBIXOIAT MOHorpaduueckue paboThl, OTKPBIBAIOIINE
HOBBIE€ IE€PCIEKTUBbl 3HAHUI. OTU 3HAHUA JOJDKHBI OBITH JOHECEHbl MaructpanTy. Kypc
HAcTpaMBaeT MarucTpaHTa Ha HEOOXOJUMOCTh IIOCTOSHHOTO O3HAKOMJIEHHS C TeKyllel
JUTEpaTypoll Mo mpodiaemMam, HaxOJALIMMCS B HACTOSIIEEe BpeMs Ha OCTpUE Hayku. MeTojsl
QJIIEMEHTHOTO W M30TONHOTO  AHaIMW3a TOPHBIX IOPOA ¥  MHHEPAIOB  IOCTOSHHO
COBEpUIEHCTBYIOTCS, BO3HHUKAIOT HOBBIE BO3MOXHOCTH JJIsi apryMEHTAllMU TE0JIOTMYECKUX
runore3. C y4eToM HOBBIX ITOJXOJ0B, CYIIECTBYIOIINE TUIIOTE3bl CTaBATCS 1107 COMHEHHE, a Ha
UX CMEHY IIPUXOAT HOBbIE 00Jiee YBEpEHHbIE TOCTPOEHUSI.

[Tepedyenp mnocienyOUMX Y4eOHBIX IUCLUUIUIMH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHMS,
YMEHHMSI U HaBbIKU, GOpMUpYEMBbIE JTaHHOW yuyeOHOU AucuuminHon: Hanucanue BKP.

I1l. TpeGoBanusi k pe3yJbTaTaM OCBOCHUS AUCHHUILIMHBI
IIporiecc OCBOEHHs AMCUUIUIMHBI HalpaBlieH Ha (OpMHUpOBaHME KOMIIETEHIMH B
cootBetcTBUM ¢ PI'OC BO 1 OIT BO no nanHOMy HanpaplieHUIO TIOATOTOBKH (CHEIIMATEHOCTH):

IlepeyeHb MUIaHUPYEMBbIX Pe3yJbTATOB 00YUYEHHS 10 JUCHHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUA KOMIIeTeHIH

Komnerenuus HNuaukatopsl Pe3yabTaThl 00yueHus
KOMITeTEeHIUI
IK-1 N IK ks CrniocobHOCTB BBIOOpA THIIA
Ocywecmensem coop u WCCIIEIOBAHMS TSI KOHKPETHOTO
CMPYKMYpuposanue haxmuieckou peruona

unghopmayuu, NOIYy4eHHOU 8 pe3yivmame
NOJeBbIX U 1AO0PAMOPHBIX UCCIE008AHUT

[1K-2 N IK k2 Br16op MarepuanbHO-




Tlonumaem mamepuanbHo-mexHuyecKue
cpedcmea, HeobxoouMbvle npu peueHuu
NOCMABNIEHHBIX 3a0a4, YCMAHABIUBAEM
obracmu npuMeHeHUs U UCNOIb308AHUS
none6020 U 1a60pamopHo2o
000pY006aHUs 8 XOO€ BbINOTHEHUS
pabom 6 pamkax 3a0ay
npogeccuonanvbHoll 0essmenbHoCmu

TEXHUYECKUX CPEJICTB U
TPaMOTHOE UCTIOJIb30BaHUE MTPH
MIPOBE/ICHHUE padoT

I1K-3
Bocnpunumaem cospemennvle memoosvi
U MemoOoN02UI0 UCCACO08AHULL KAK
UHCMPYMEHM U3YYeHUsl 2e0]102ULeCKUX
npoYecco8 u MecmopoNCOeHUll NOJIe3HbIX
UCKONAEeMbIX

Kk

3HaHUE TEOPETUUYECKUX OCHOB
TPaJAUIIMOHHBIX U HOBBIX Pa3/iesioB
Tre€0JIOTMU M UX HCIIOJb30BaHUE
MIPU PEIICHUU F€0JIOTHUECKUX
3aJ1a4 C MCII0Jb30BaHUEM
COBPEMEHHBIX aHATUTHYECKUX
METOJIOB




V.

CoaeprxaHnue H CTPYKTYpPa AHCHUTIIHHBI

O0beM THCHHUILIHHBI COCTaBJIfAeT 3 3a4eTHhIe eqMHUIbI, 108 yaca,

B TOM 4HcJje 3 3a4eTHBIX eIHHHUII

W3 HUX peann3yercs C UCMOIb30BaHUEM JIEKTPOHHOTO 00Y4EHUS M JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONoTuil 144 yacoB
N3 Hux 14 yacoB — neknuu, 28 4acoB — MpaKTUYECKas MOATOTOBKA

®opMa NPOMEKYTOUYHOM ATTECTANUN: 3a4eT

4.1 ConepxaHue AUCHMIUINHBI, CTPYKTYPHMPOBAHHOE IO
KOJIMYEeCTBA aKA/IeMHYECKUX YaCOB

TEMaM, ¢ YKasaHHUEM BHI0B y‘leﬁHle 3aHATHII M OTBEJEHHOI0 HAa HHX

Bunsl yaeOHOM paboTHI,

BKJIFO4as CaMOCTOATCIIbBHYIO pa60Ty 06yt1a}oumxc;1,
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aa) < 9 % g aTTecTanuu
o
= C 58S
g /GMI/IHapCKI/Ie (23 S
Jlekiquu | (MPAKTHICCKHC | Kopeynpramum | (S
/mabopatopHbie
3aHATHUS
Pazgen 1. ['eoxpoHONIOrHUECKHE CUCTEMBI
Tema 1. OcHoBOMOJIararoIiee 3HaYCHUE
PaIMOU30TOIHBIX UCCIICAOBAHUN B PEIICHUN
TJIaBHEHINIETO BOMPOCA T€0JIOTHH — BO3pacTa 1 Il .
o NCBbMCHHBIN
CTaHOBJIEHHUS paHHEN 3emin 2| 35 5 10 2 18
Tema 2. OCHOBBI paJUOU30TOIHOTO AATUPOBAHUSA, omnpoc
TCOXPOHOMETPHUYCCKHE MOICITH
Tema 3. PyOunuii—cTpoHIHEeBas H30TOMHAS CHCTEMA
Tema 4. Camapuii—HeoTMMOBAsk H30TOITHAS CHCTEMa




n/a

Pasznen nuciuuniivHbl/ TEMBI

CemecTtp

Bcero vacos

N3 HUx
MpaKkTUYecKas MoJIr0TOBKa

Buzsl yaeOHOM paboTHI,

BKJIIOYAsl CAMOCTOSITENIbHYIO paboTy 00yyaroniuxcs,

MPAKTUYECKYIO TTOITOTOBKY M TPYIOEMKOCTh
(B yacax)

00VYarOIIMXCs

KonTakTHas pabora mpemogaBaTens
¢ oOyJaronuMucs

Camocrosre
JIbHAad

paborta

DopMBbI TEKYIIETO
KOHTPOJIA
YCIIEBAEMOCTH;
®opmMma
MIPOMEXKYTOUHOU
aTTecTaluu

Tema 5. YpaH—CBUHIIOBas ¥ TOPUH—CBUHIIOBAS
W30TOITHBIE CHCTEMBI

Tema 6. Penunit—-ocmueBas H30TONHas cCUCTEMa
Tema 7. Kanuit-apronoBasi H30TONHAas cCUCTEMA
Tema 8. Mzoronnas cucrema ““C—N

Pazgen 2. TepMOXpOHOIOTHYECKHE MOJETN

Tema 9. [ToTepy paJHOreHHBIX U30TONOB OPOJIAMHU
U MHUHEpaJaMHu

Tema 10. Pacnipenencaue paaroreHHOro aproHa
BHYTpH MUHeEpasa

Tema 11. TemneparypHBI€ CIEKTPHI H30TOIIOB aproHa
Tema 12. PaguoreHHBIi aproH B OCTHIBAONIEH aike
Tema 13. Pagrorennble H30TOMNEI B DK30KOHTAKTOBO
30H€ MarMaTu4ecKkoro Tena

Tema 14. Tuddysus B pexnme Jlamnaca

35

10 2 18

IIucebMeHHBIH
Ompoc

Paznen 3. XpoHoJ10THsI KOMIIOHEHTOB UCTOYHUKOB
MarMaTHYeCKUX TOPOL

Tema 15. [Toaxomp! K H3YYCHUIO TPOUCXOKICHHS
MarMaTH4eCcKuX MOPOoJI IO U30TOMHBIM JaHHBIM
Tema 16. Okeannyeckue 6a3aabThI

38

23

IInceMeHHBIN
ompoc

HTtoro yacos

108

14

28 7 59




4.2 TlnaH BHeayIUTOPHOI CAMOCTOSITEIbHOI PaG0Thl 00YYaAIOIIUXCSI 10 THCHUILIMHE

CamocrosiTenbHas paboTa 00yJaronuxcs VYuebHo-
METOIUYECKOE
3arpatsl Onenounoe
Cemectp Hassanwue paznena, TeMbl B o — Cpoxu o J— obecreueHne
M CAMOCTOATCIBHON PAbOTRL | ooy |  BPOMCHH pea CaMOCTOATENbHOU
(uac.) paGoTHI
3 Pazpen 1. 'eoxpoHonornyeckrue CUCTEMbI Pabota ¢ muTepaTypHBIMH B teuenue 18 [ucemennsit onpoc |Cm. pazzmen 5
HUCTOYHHKAMHU ceMecTpa
3 Paznien 2. TepMOXpOHOJIOTHYECKHE MOJICIIN Pabota ¢ nutepaTypHBIMHU B teucnHue 18 IMucemenHsli onpoc |Cwm. paszmen 5
HCTOYHHUKaAMHU ceMeCTpa
3 Pazpen 3. XpoHonorust KOMHOHEHTOB HCTOYHUKOB Pabota ¢ nmuTepaTypHBEIMH B teuenue 23 ITuceMmennslit onpoc |CM. paznen S
MarMaTH4ecKHX MOpox HCTOYHHKAMHU ceMecTpa
OO0muii 00beM CaMOCTOSTEIHLHOM PAabOTHI IO TUCIMILTHHE (Yac) 59

W3 Hux 00beM CaMOCTOSTEIILHOM pa6OTBI C UCITOJIB30BAHUEM 3JICKTPOHHOI'0 Oﬁy"le}ll/lﬂ H

AUCTAHINOHHbBIX 06pa30BaTeJ’lele TEXHOJIOTrui (qac)




4.3 Copep:xaHnue y4eGHOro MaTepuaJia
Paznen 1. TEOXPOHOJIOI'MYECKHUE CUCTEMBI
Tema 1. OcHoBoMONararo1ee 3Ha4eHNE PaIUOU30TOIIHBIX UCCIIEI0BAHUMN B PELIEHUH ITIABHEUILIETO
BOIIPOCA re0JIOTUU — BO3pacTa U CTAaHOBJICHUS paHHEH 3emiin
1.1. Juckyccus o Bo3pacTte 3emiiu
1.2. IlpopbiB B H3y4eHUH Joreojorudyeckod wucropuu 4,57-4,54 wmipn ner Hazaa 1o
METEOpPUTaM
1.2.1. Bo3pact meTeopuToB
1.2.2. Bo3pact 3emiu 1 IJIaHET 36MHOW IPYIIIBI 10 KOPOTKOKUBYIIUM PaJUOHYKIINIAM
1.2.3. Bo3pacT kele3HbIX sSaep acTepOUI0B
1.3. ITpopsIB B U3y4EHUU XPOHOJIOTHH MPOIIECCOB paHHEH 3eMIIu
1.3.1. Ilepuunas xopa 3emiuu 4,4—4,0 mup JeT Ha3azg
1.3.2. Tekronunueckue npoueccel apxes 4,0—2,5 mup jietT Ha3aj
1.3.3. JlpeBueiinue nopoasl A3uu
1.4. 3akmroueHue 0 reoJIOTHYECKUX Mpolieccax paHHel 3eMin
Tema 2. OcHOBBI PaIMOU30TONHOTO IaTUPOBAHHUS, TEOXPOHOMETPUUYECKUE MOJIEIU
2.1. 3akon Pesepdopna — Commu
2.2. PanuoHyKInIbl, U3MEPUTENbHAS annapaTypa
2.3. Mogenb 3aMKHYTOM CUCTEMBI PAIMOHYKIIUIOB
2.3.1. IlocTpoeHune N30XPOHBI 17151 KOMarMaTUYHbIX MOPOJ UHTPY3UBHOT'O MAacCHBa
2.3.2. CooTHOIIEHUSI MUHEPATIbHON U BAJIOBOI U30XPOH

2.3.3. 30XpOHBI U 3PpOXPOHBI, MOJIeTH MaKkuHTaipa
207
Pb

2.3.4. IlpocTeiiniee naTUpOBAHUE IO B YPaHCOJEpKAILEH cucTeMe

206Pb

2.3.5. VI30xpoHHas TUIOCKOCTh
2.4. Mojenb OTKpPBITON CUCTEMBI PAJMOHYKIUI0B
2.5. CooTHOIIEHHE MEKIY MOACIISIMH 3aKPBITON M OTKPBITOW CUCTEM PAIHOHYKIIHIOB
2.6. Mojienb OTTOP)KEHUS TOUYEPHUX PaIMOHYKINJIOB OT MAaTEPUHCKHUX
2.6.1. OcHOBHBIE TTOHATHSA MOJIEIIN
2.6.2. luddy3noHHbIE TUCKOPAUU
2.6.3. Coenunenue mojenei Xonmca — Xayrepmanca u BaccepOypra
2.6.4. 30TONHBIN cOCTAaB OTTOP’KEHHBIX CBHHIIOB KaK MOKa3aTejlb HA4aJIbHOI'O OTHOIIECHUS
B U30XPOHHOW MOJIENIH
2.7. 3axsroueHre 00 OCHOBHBIX MPUHIIUIIAX BEIOOPA T€OXPOHOMETPUYECKON MOAEIH
Tema 3. PyOuanii—cTpoHIieBast H30TOMHAs CUCTEMa
3.1. PyOuauii 1 cTpoHIMH
3.2. JlatmpoBaHWE METEOPUTOB W MHUHHMAJIbHOE NEPBUYHOE CTPOHIIMEBOE H30TOITHOE
OTHOIIICHHE

87Sr 87Rb
St T

3.3. Macc-cneKTpoMeTpUYECKHI aHaIInu3 , KoHIleHTpanuii Rb u Sr

¥7Sr

3.4. Bapnanun B rpaHUTax
0

3.5. IIpumepbl U30XPOH C Ie0JIOTHYECKUM M UCKa)KEHHBIM BO3PacTOM

3.6. 3akmoueHre 00 MCHOJIb30BaHUU JAATUPOBOK U TPEOOBAaHUSAX K JAaTMPOBAHHIO 00pa3loB B
Rb—-Sr-u3oTonHoii cucreme
Tema 4. Camapuii—HeouMoOBast U30TOMHAs cUCTEMA

4.1. Camapuii u HEOTUM

4.2. JlaTupoBaHNE METEOPUTOB

4.3. JlaTupoBaHue MarMaTu4ecKux Mopoa

86



143Nd 147Sm
HNd T Nd
4.5. 3akitoueHue o0 MCIHOJB30BAHUU JATHPOBOK M TPEOOBAHUAX K ATUPOBAHUIO OOpPa3loB B
Sm-Nd-u3oromnHoii cucreme
Tema 5. Ypan—cBuHIIOBasi U TOPHUI—CBUHIIOBASI H30TOIMHBIE CUCTEMBI
5.1. Topuii, ypaH u CBUHEL
5.2. JlatTupoBaHK€ METEOPUTOB
5.3. laTupoBaHue MarMaTU4ECKUX IOPOJL
5.4. 3akar04eHne 0 BO3MOXKHOCTSX aatupoBanus B U—-Pb-u30TomnHoi cucreme
Tema 6. Pennii—ocMueBast U30TOMHAsI cUCTEMA
6.1. Penuii u ocmuit
6.2. JlatTupoBaHNE METEOPUTOB
6.3. laTupoBaHnre MarMaTH4E€CKUX MOPOJI
6.4. latupoBaHue py1HON MUHEpaIU3aLUU
6.5. DBomtonus n3oTonHoro cocraBa Os B MupoBom okeane
6.6. 3akoYeHne 0 JOCTOMHCTBAX U HepocTatkax Re—Os-merona naTupoBaHus
Tema 7. Kannii—apronoBasi ©U30TOIHAsI CUCTEMA
7.1. Kanuit u aprox
7.2. Metox “’K—Ar (Kamui—aproHOBBIH )
7.2.1. Pacuer Bo3pacra
7.2.2. I3mepeHus paguoreHHoro OAr
7.2.3. TOYHOCTH ¥ BOCIIPOU3BOJUMOCTD JaTUPOBOK
7.2.4. YcnoBus mpaBUILHOTO OMpE/IENICHUs BO3pacTa
7.2.5. HayexxHOCTh M3MEPEHHIA BO3pacTa
7.3. Meton “°Ar/°Ar
7.3.1. [IpuunHBI BOSHUKHOBEHHS METO/1a
7.3.2. IlpuHIUIBI U3MEPEHUS BO3pacTa
7.3.3. I'paduueckas hpopma npencTaBieHus pe3yIbTaToOB
7.3.4. Ilpumepsl JaTHPOBAHMUS
7.4. YHacnenoBaHue aprosa
7.5. ©@pakMOHUPOBAHKUE APrOHA
7.6. UckaxeHne KOHUEHTpalUi paguOreHHOI0 aproHa B pe3yJjbTaTe BTOPUYHBIX W3MEHEHUN
opozA
7.7. N3oTonHast ueHTU(PUKAILMS KCEHOTEHHOT0 MaTtepuana
7.8. JlaTupoBaHue 0ca0YHBIX MOPOJ U KOP BBIBETPUBAHUS
7.9. 3akmoueHne 00 MCHOJIb30BAHUU JAaTUPOBOK M TPEOOBAHUAX K JATUPOBAHUIO 00pa3LioB B
K—Ar-u3oronHoii cucreme
Tewma 8. U3oromHas cucrema “*C—*N
8.1. Yraepon u a3ot
8.2. smepeHHbIe U KaIOpPOBaHHbIE 1aThI
8.3. Usmepenne nar **C n ux mpuBeJeHHE K KalCHIAPHBIM 3HAYCHHSAM (HAa IpHUMepe fora
BocTounoit Cubupmn)
8.4. 3akimoueHue 06 HCIIOIB30BaHMH 1aT - 'C
Paznen 2. TEPMOXPOHOJIOTMYECKUE MOAEJIN
Tema 9. IToTepu paaAMOT€HHBIX U30TOIOB MTOPOJIAMH U MUHEpaJIaMU
9.1. BBonubie 3aMe4aHus
9.2. TepMOXpPOHOJIIOITMYECKHE MTOCTPOEHHS N0 MUHEpAIaM CO CTPYKTYpaMH pacraja TBEPIBIX
pacTBOpoOB
9.3. Pa3zButue popmanbHoil Teopun 1uddy3un paguoreHHbIX H30TOOB
9.4. OcHoBsl hopManbHOI Teopun AU y3un

4.4. Macc-CneKTpOMEeTpHUUECKUI aHAIHN3 , KoHIleHTpanuit Sm u Nd



9.5. HecormnacoBaHHOCTh KOHIEMIMU TeMIEparypsl 3akpbiTust JloncoHa c¢ dopmanbHOIA
Teopueit nuddy3un
9.6. 3akiroueHue O HEOOXOIMMOCTH MpUMEHEHHS (OpMaIbHONH Teopuu IUPPY3un TpH
UHTEPIIPETALMH JAaHHBIX 110 PaJUOTeHHBIM U30TOIaM.
Tema 10. Pacnipenenenue panoreHHOTO aproHa BHYTPH MHUHEpaJia
10.1. Tlepexox oT OTKpbITON K—Ar-U30TOMHOM CHCTEMBI K 3aKPBITON: KO3(PPHUIIUEHT o
10.2. Onpenenenne kodhpumeHTa o TpaauiuoHHbIM K—Ar-MeToqom
10.3. Ilpumenenue koddpdunueHTa o UIsI AATUPOBAHMS HAIOKEHHBIX T'€0JIOTMYECKUX
MIPOLIECCOB
10.3.1. IIpsmoyronbHOE pacnpeseneHue aprona (o = 0)
10.3.2. TIpeobnaganue npsmoyroiasHoi ¢pakuuu aprosa (0<o<0,5)
10.3.3. IIpeobaganue monycunycouaoi gppakuuu aprora (0,5<o<l)
10.4. 3axnroueHne 0 HU3KOTEMIIEPATYPHBIX MTOTEPSAX PaAHOI€HHOIO aproHa
Tema 11. TemnepaTypHbi€ CIIEKTPBI H30TOIIOB aproHa
11.1. Kuneruka cTyneH4aToro Harpesa
11.2.  AnreOpanueckoe BBIpaOKEHUE Ui HM30XPOHBI B OOpAaTHBIX aprOH—apPrOHOBBIX
KOOpJMHaTax
11.3. OauHakoBbIE YHEPTUHM AKTUBAIIMN KOHTAMUHHUPYIOILIETO, paJUOT€HHOTO U HYKJIEOT€HHOTO
aprosa
11.4. Paznenenue panoreHHOro U aTMOC(epHOro aproHa
11.5. Bonee cnabasi cBSi3b KOHTAMUHHUPYIOIIETO aproHa ¢ KPUCTAUINYECKONW CTPYKTYpPOH, YeM
PaZMOreHHOT0 U HyKJeoreHHOro: E¢ < Erag = Eag
11.6. Dueprust aKkTUBAlMM HYKJICOTEHHOTO aproHa HIDKE pAJMOTEHHOTO W  BBIIIE
KoHTaMuHHUpYytomiero: E, < Ezg < Eryg
11.7. Tlorepu palOreHHOTO aproHa B T€0JIOTHYECKOM MPOILLIOM
11.8. U30bITOuHBIH apron—40
11.9. 3axnrodeHune o MoAxo/1ax K UHTEPIPETAUN aprOH—aprOHOBBIX CIIEKTPOB
Tema 12. PaguoreHHbli aproH B OCTBIBAIOIIEH aiike
12.1. Kuneruka aprona
12.2. Pacuér K—Ar-u3oTomHbIx 0amaHCOB B OCTHIBAIOIICH aiike
12.3. 3aMbIkaHHe U30TOITHON CUCTEMBI
12.4. TlpumeHeHHe pPacy€TOB TEMIIEpaTypHOM 0OONAaCTH 3aMbIKaHUS HW30TOMHON CHUCTEMBI
OCTBIBAIOIIETO MarMaTHYECKOIo Tesa
12.5. 3akiroueHue o TepMOXPOHOJIOTUHM MEHSIOMIENCS BO BpeMeHU T dy3uu
Tewma 13. PaguoreHHbie U30TOMBI B 9K30KOHTAKTOBON 30HE MarMaTHYECKOTO Tesia
13.1. TepMuueckas MOJENb
13.2. Pacuer kaxxymierocst Bo3pacta B OJJHOMEPHOM CJy4dae
13.3. ComnocraBiieHue pe3yabTaTOB TEOPETUUECKUX PACUETOB C JJAHHBIMU U3MEPEHUN U30TONOB
B 9K30KOHTAaKTOBOM 30HE IITOKAa DJbI0pa
13.4. MI30TONHBIE AAHHBIE IO YK30KOHTAKTOBOM 30HE DJIbJKYPTUHCKOTO I'PAaHUTHOTO MacCHBa
13.5. 3akmouenne o aupdy3un B ToJE TeMmmepaTyp, MEHSIOUMXCS BO BpPEMEHU U
IIPOCTPAHCTBE
Tema 14. Iuddysus B pexxume Jlamnaca
14.1. YpaBHEHME Jamy1acoOBOro Bo3pacra
14.2. T'eonoruueckue ycioBus sBoitonnn K—Ar-n3oronHoi cucremsl B pexxume Jlamnaca u
nepexoja K 3aMKHYTOMY HaKOTIJICHUIO
14.2.1. llapppkanraiickuil KOMIUIEKC 3anaJHOTO obepexns balikana
14.2.2. 'nyOuHHBIE BKIIOUEHUS U3 IIEIOYHBIX 0a3aIbTOB U 0a3aJIbTOUIOB
14.3. 3akiroueHue 0 TeOJIOTMYECKUX YCIOBUAX MPOSBICHUS pexuMa Jlammaca
14.3.1. OGnacTe IUBEPreHIINN
14.3.2. O6;acTh KOHBEPTECHIINH
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Paznen 3. XPOHOJIOI'A KOMIIOHEHTOB UCTOYHMKOB MATMATHUYECKUX ITOPO/]
Tema 15. IToxo/16I K H3yYSHHUIO TIPOUCXOXKICHUS MAarMaTHYCCKUX MTOPOJT ITO H30TOIMHBIM JaHHBIM
15.1. BBoauble 3aMedanust
15.2. U3oronnas s>Boironys Nd u Sr
15.3. JluarpaMmbl CMEILICHUS

86

¥TSr
15.3.1.I[I/IarpaMMa( ] —1/Sr
Sr ),

143 878r
15.3.2. Jlnarpamma _Nd

HiNd 85gr

15.4. N3oromnnast sBosronus Pb
15.5. V30XpoHHBIE M HEU30XPOHHBIE COOTHOIICHHS KOMIIOHEHTOB MarM W3 MaHTHUHHBIX U
KOPOBBIX HCTOUYHUKOB
15.5.1. Coorromenust ucrounnkoB MORB u OIB
15.5.2. CooTHOIIEHUSI HUCTOYHUKOB KOHTUHEHTAJILHOM KOpPbl M  IOJCTUJIAIOIIEH
muTochepHOt MaHTUH
15.5.3. IlpyuMUTUBHBIN U UCTONIEHHBIA COCTAB BEPXHEH MaHTUH
15.5.4. CooTHOIIEHUS! HCTOYHIUKOB KOHTHHEHTAJIBHON JINTOC(HEPHON MaHTHH
15.6. MoTuBalus uccieJOBaHU KOMIIOHEHTOB MarMaTUYECKUX PacIIaBOB
Tema 16. Oxeannyeckue 6a3aabThI
16.1. I'umoTe3sl IPOMCXOXKACHUS 0a3aIbTOB OKeaHndeckux octpoBos (OIB)
16.2. I'noGanbpHbIC 3TaTIOHHBIE COCTAaBbI M KOHEYHBIE KOMITOHEHTHI
16.2.1. KoHeuHble KOMIIOHEHTHI
16.2.1.1. DDM
16.2.1.2. HIMU
16.2.1.3.EM 2
16.2.14.EM 1
16.2.1.5. AnbTepHaTUBHbIE TUIIOTE3bI IPOUCXOKACHUS 000TAIIEHHBIX KOMIIOHEHTOB
16.2.2. BanoBelii coctaB 3eMin, 00enaénnnie coctaBbl PREMA, FOZO, C, F
16.2.3. Anomanmuss DUPAL
16.3. Lllenouku ByIKaHMYECKUX OCTPOBOB M CUMAaYHTOB IIEHTPAJIbHOM yacTi TUXoro okeaHa
16.3.1. UmmiepaTopckas 1ienoyka
16.3.2. I'aBaiickas 1ienoyKa: 3Tanbl U3BEPKEHUN BYJIKaHOB
16.3.3. «bonbuioir UMneparopcko-I"aBaiickuii 10K0Th»: pobiieMa oOpa3oBaHus U BO3pacTa
16.3.4. Bpemennsle Bapuanuu o0béMa Marm Mmmneparopcko-I"aBaiickoil 11eouky ByJIKaHOB
16.3.5. llenouku ocTpoBOB U cuMayHTOB [lomuHe3nun
16.4. MarmarusMm ["aBaiickoi 1lemoYKu
16.4.1. M30TonHbIN cocTaB Sr
16.4.2. U3oronusle coctaBel Sr, Nd u Pb
16.4.3. Uzoronusii coctaB Hf
16.4.4. N3oronnslit coctaB OS
16.4.5. 3oTonHsIii coctaB He
16.5. Marmatusm MMniepatopckoil Ienouku
16.6. Marmaru3m nenoudek [lonuuesnn
16.6.1. U3oTtomusle coctassl Sr, Nd u Pb n1aB Ha ocTpoBax
16.6.1.1. ITutkspH u 'amObe
16.6.1.2. Mapkusckuii apxunesnar
16.6.1.3. Cocantn
16.6.1.4. Aycrpans u Kyka
16.6.2. U3oronHslit coctaB OS
16.6.3. CuHTe3 N30TOIMHBIX JaHHBIX 110 JaBaM [lonuHesnu
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16.7. 3akiroueHue o xapakrepe IiyOMHHON TUHAMUKH TIOJ] OKeaHaAMH

4.3.1. IlepeyeHb CeMHHAPCKHUX, IPAKTHYECKUX 3aHATHII 1 J1a00PATOPHBIX padoT

Ne pazgena HaumeHoBaHue ceMUHapOB, TpynoemxocTh Ouenounpie |Popmupyembre
/1t U TEMBI NPAaKTHYECKUX U J1abOpaTOpHBIX paboT (1ac.) cpencTBa | KOMUCTCHINH
JAUCHUILINHBI Bcero U3 Hux (MHAMKATOPBI)
(Momyns) 4acoB HpaKTHIeCKast
MOATOTOBKA
1 2 3 4 5 6 7
1 Pazgen 1 | ['eonormueckue nporeccol YO NK g
paHHel 3emin WKz
N Kks
2 Paznen 2 | OcHOBHbIE IPUHIMIIBI BEIOOpA YO WK ik,
Tr€OXPOHOMETPUUYECKON MOJICITH W/ K,
N Kks
3 Paznen 2 | Hcnonbs3oBaHue 1aTHPOBOK. YO WK ik
TpeboBaHUs K JATUPOBAHUIO /K,
N Krks
o6pasnos. Heo6xomuMocTs
npuMeHeHus popmManbHOM
Teopuu TuPy3un npu
WHTEPIPETALMH JTaHHBIX 110
PaAMOTCHHBIM H30TOIaM.
4 Pazgen 3 | U30XpOHHBIE M1 HEU30XPOHHBIE YO WK
COOTHOUICHHS KOMIIOHECHTOB VK icx
~ HIIKHIG
Marm M3 MaHTUHHBIX U KOPOBBIX
HUCTOYHHKOB
5 Paznmen 3 | CooTHOIIEHHS HCTOYHUKOB YO WKk
MORB u OIB UKk,
WK
6 Paznmen 3 | CooTHOIIEHHS HCTOYHUKOB YO N Kk
KOHTHHEHTAJTLHOU KOPBI U WK,
T > HIIKHIG
MOJICTUIIAOIIEH JTUTOCHEPHOI
MaHTHH
7 Pazgen 3 | Oxkeanndeckue 0a3aabThl. YO N Kk
['MIoTe36I MPOUCXOKIACHHUS EHEHM
0a3aIbTOB OKCAHUYECKHX Al
octpoBoB (OIB). Koneunsie
KOMITOHEHTHI
8 Pasnen 3 | Xapakrep rimyOMHHOW TUHAMUKH YO UKk,
10J1 OKCaHAMH UK
UK i

4.3.2. IlepeyeHb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITe/IbHOEe H3y4YeHHE B
paMKax caMOCTOSAITeIbHOM PadoThl CTY/I€HTOB

Ne Tema* 3anaHue dopmupyemas NaK
/11 KOMIIETEHIINS
Bo3spacr 3emiu u miaHer IToaroToBUTH yCTHOE TIK-1; WKk
3EMHOM IPYIIITBI 10 cooOmienue mo teme Ha 15-20 | IIK-2; UKk
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KOPOTKOKUBYILINM MHHYT C J€MOHCTpaluuen IK-3 UKnks
pagHoOHYKINAAM. Marepuana B BUIE
JpeBHeiiue nopoapl A3UM | Mpe3eHTALMUH
CooTHOLIEHUS [oxroToBuTH yCTHOE TIK-1; WKk
MUHEpaILHON 1 BaJIOBOI coobienue mo teme Ha 15-20 | TIK-2; WKk
n30xpoH. M30TonHbII MHUHYT € JEMOHCTpaLuen IK-3 WKk
COCTaB OTTOP KEHHBIX Marepuraa B BUIE
CBHHIIOB KaK ITOKa3aTellb MIpe3eHTaIN
HayalbHOIO OTHOILICHUS B
U30XPOHHOMN MOJAETH.
IIpumepsl U30XpOH ¢
Te0JOrMYEeCKUM U
UCKaKEHHBIM BO3pPacTOM.
JlaTupoBaHuE METEOPUTOB. IToaroroButs ycTHOE [K-1, UK
JatupoBanue coobienue o teme Ha 15-20 | TIK-2; WKk
MarmMaTH4eCKUX MOpoJ MHUHYT € JEMOHCTpaLuen IK-3 WKk
JatupoBanue pyaHOH Marepuaia B BUIE
MHUHEPAIN3aIHN. TIpe3eHTaN
JlatupoBaHue oca0IHBIX
MOPOJ ¥ KOP BBIBETPHUBAHHS
TouHOCTE M IloaroroBuTh ycTHOE TIK-1; MKk
BOCIIPOU3BOJAUMOCTH coobienue 1o teme Ha 15-20 | TIK-2; WK s
natupoBok. I'paduueckas MUHYT C JleMOHCTpanuei [K-3 UK
(dopma npencraBneHus MaTepuasa B BUJE
pe3ynbraToB. M3mepeHHbIE IIpe3eHTalun
1 KaJIMOPOBAHHBIC TATHI
OcHoBBI (hopMabHOM IloAroToBUTH YCTHOE IIK-1; UK
teopuu quddy3un. coobienue o teme Ha 15-20 | I1K-2; UKk,
IIpumenenue pacuéron MHHYT C JEMOHCTpaLuen IK-3 NKnks
TeMIIepaTypHOH 00IacTH Marepuraia B BUIE
3aMBIKaHHS U30TOITHOM TIpe3eHTaN
CHCTEMBI OCTHIBAOIIETO
MarMaTHYecKoro Tena
IIpuMuTHBHBIN U IHoaroroBuTh ycTHOE TIK-1; MKk
HCTONIEHHBIA COCTaB coo0Omenune mo teme Ha 15-20 | T1IK-2; WK o
BEPXHEH MaHTUU MUHYT C IEMOHCTpaluei IK-3 UKy
MaTepuasa B BUZC
Hpe3eHTalun

4.4. MeToanyecKue yKa3aHUs 10 OPTaHU3ALHHN CAMOCTOSITeJIbHON PadoThl CTY/ICHTOB
3ajaua opraHu3aluu camoctoaTenbHol padboTel cryaeHToB (CPC) 3akimtouaercs B CO3TaHUH
YCIOBUIM Pa3BUTHS MHTEIUICKTYATbHOW WHUIIMATHBBI U MBIIUJICHHS, IEPEBOJ] HA MHAUBUIYATBEHYIO
paboTy oT (OpMaTbHOTO BBHINOJIHEHUS OINpPENEICHHbIX 3aJaHUi MPU MACCUBHOM pOJIM CTYyJIEHTa K
MO3HABATENbHON AaKTMBHOCTH ¢ (OPMUPOBAHMEM COOCTBEHHOTO MHEHHUS TMpU PELICHUU
MTOCTABJIEHHBIX MPOOJIEMHBIX BOIIPOCOB U 3a7au.

Hens CPC - HayuuTh CTyJEHTa OCMBICICHHO M CaMOCTOSTEIbHO paboTaTh CHavaia ¢
y4eOHBIM MaTepualioM, 3aTeM C HayuyHOH MHpopMaluel, 3aI0)KUTh OCHOBBI CAMOOPTaHU3alUU U
CaMOBOCIIUTaHMUS C TeM, YTOObI NMPUBUTH YMEHHE B JaJbHEWIIEM HENpPEepHIBHO IMOBBIIIATH CBOIO
KBaTM(UKAITHIO.

Crynentst MoryT BbImonHATE CPC kak WHAWBHIyanbHO, TaK W MajbIMU TpYIIaMU
(TBopueckumu Opuragamu). [lyOommuunoe oOCyXJIeHHE M 3aluTa CBOEH PabOTHI MOBBIMIAIOT POJIb
CPC u ycuiMBaroT CTpeEMIIEHUE K €€ KaUeCTBEHHOMY BBITNIOJIHEHMIO.

[Ipu noaroToBke 10K1a/10B (YCTHBIX COOOIIEHHIT) CelyeT MOMHUTD:

1. Toxnaa nomkeH OBITh HA Ty TEMY, KOTOpasi MHTEPECHA JOKIIATIHKY.

2. Cnemyer OIpeneNuTh KIIOYEBYIO HICK JOoKiIana M 4Y€Tko e€ 0003HAYuTh Iepen
CITyIIaTeIISIMHU.

3. BbienuTh OCHOBHYIO YacTh U 3aKJIIOUYEHHUE.
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4. Ucrionb30BaTh BU3YalIbHBIE CPEACTBA: MPE3CHTAIlUH, CXEMbl, TpapuKd, KOPOTKUE
BUJICOPOJIUKH U TIPOY.

5. [Ipu MOATOTOBKY MPE3CHTAINH:

- 1 cmaiig — 1 MbICTB;

- MHHHMYM TEKCTa,

- KPYHIHBIA WPUPT;

- HCIONB30BaTh TUArPaMMBI U TpadUKH BMECTO TaOJIHII;
- WUIIOCTPALUU HE JTOJKHBI OBITH CIIMIIKOM CIIOKHBIMH;
- MHHHMYM 3BYKOBBIX U aHUMAIIHOHHBIX 3(PPEKTOB.

6. MHOrOo mnpuMepoB — 3TO XOpOIIO. DTO OCHOBHON HMHCTPYMEHT IO BO3ACHCTBUIO Ha
ayJIUTOPHUIO.

7. Hauatp nokiaa MOXHO ¢ oOpalleHHs K aKTyalbHOMY COOBITHIO, HEOOJBIIOW HCTOPUH,
BOINPOCA, HHTEPECHOTO (haKTa UM LUTAThl U3BECTHOTO JIULIA.

8. He crouTt neperpysxarp gokiiaj nudpamu.

9. He yntaTh TEKCT AOKJIAIa C JIUCTA UM U3 MTPE3CHTAIIH.

10. Cnenuth 3a BpeMEHEM.

[Tpu Hanucannm pedepara MOMHHUTE, YTO CYHICCTBYIOT CTaHIAPTHBIC JIEMEHTBI CTPYKTYPHI
pedepara:

- TUTYJIBHBIN JIKCT;

- co/IepKaHUE;

- BBEJICHUE,

- OCHOBHasI YaCTh;

- 3aKJIF0YEHHUE;

— CIHCOK MCIOJIb30BAHHBIX UCTOYHUKOB (CIIHCKOB JIUTEPATYPHI);

— TIPUTIOKEHUSI.

Bo BBeneHNN 000CHOBBIBACTCS AKTYAIbHOCTh BEIOPAHHOM TEMBI, OIPEICIIAIOTCS 1IeTh PAa0OThI
U 3aJaud, TMOJUIekKAIlUe pELIEHUI0 A €€ JOCTUKEHHs, ONHMCHIBAlOTCA OOBEKT U MpeaAMET
uccienoBanus, uH(popMmanuoHHas 0aza WCCIENOBaHMs, a TaKXKe KpaTKO XapaKTepu3yeTcs
CTpyKTYypa pedepara.

OcHoBHast yacTh pedepara JODKHA COAEp)KaTh MaTepHall, HEOOXOAUMBIN ISl TOCTHKEHUS
IIOCTABJIEHHOM 1IENM U 3a]1a4, pelIaeMbIX B Ipolecce BhlnonHeHus pedeparta. [Ipu HeoOxoaumoctu
TEKCT OCHOBHOM 4YacTH JETUTCA Ha pasnensl u nogpazaensl. 3arogoBka «OCHOBHASA YACTDb» B
conepxkaHuu pedepara ObITh He AOMKHO. OOs3aTeNbHBIM Il pedepara SIBISETCS JIOTHYECKas
CBSI3b MEXY paslielaMH M TOCIeN0BaTeNIbHOE Pa3BUTHE OCHOBHOW TEMBbI HA MPOTSXKEHUU BCei
paboThl, CaMOCTOSITEIbHOE W3JI0)KEHHWE MaTepuana, apryMEHTUPOBAHHOCTh BBIBOJOB. Takxke
00s13aTeNTbHBIM SIBIISIETCSl HaJM4We B OCHOBHOW uacTH pedepara CChIJIOK Ha HUCIOJIb30BaHHBIC
HMCTOYHUKH.

B 3akiroueHne JOrH4ecKy MOCIeI0BaTeNbHO U3JIaratoTCs BBIBOJIbI, K KOTOPHIM MPUIIIET aBTOP
pedepara B pe3yabTaTe €ro BhINOJIHEHHs. 3aKII0UeHHE JOKHO KPaTKO XapaKTepHU30BaTh pelieHne
BCEX MOCTABJICHHBIX BO BBEJCHHUH 33/1a4 U IOCTIKEHUE 11eTu pedepara.

4.5. IlpumepHasi TeMAaTHKAa KypPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl HE IPETyCMOTPEHBI

V. YueOHo-MeTOAMYECKOEe U HH(POPMANIMOHHOE o0eclieyeHne TUCIHIIHHbI

a) OCHOBHAas JIUTepaTrypa

1.Paccka3os, Cepreit BacunbeBuu.Pagnon3oronHeie METObl XPOHOJIOTUU T€OJIOTHUECKUX
nporeccoB [Tekct] : yue6.mocodue / C. B. Pacckazos, . C. UyBamosa ; per.: C. I1. Tlpumuna, C.
. dpuns ; Upkyrckuit roc. yH-T, Poc. akaa. nayk, Cu6. otn-uue, UH-T 3eMHO# KOpBL. - UpKYTCK :
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http://mybibliografiya.ru/novosti/kak-pravilno-oformit-titulnyj-list.html
http://mybibliografiya.ru/novosti/oglavlenie.html
http://mybibliografiya.ru/novosti/vvedenie.html
http://mybibliografiya.ru/novosti/kak-napisat-zaklyuchenie.html
http://mybibliografiya.ru/novosti/spisok-literatury.html
http://mybibliografiya.ru/novosti/kak-oformit-prilozhenie-referata-kursovoj-raboty-diploma.html
http://mybibliografiya.ru/novosti/kak-napisat-zaklyuchenie.html

Nzn-Bo UT'Y, 2012. - 300 c. : wi. ; 25 cM. - bubnuorp. B konie rias. - ISBN 978-5-9624-0689-3. —
12 3K3eMILISPOB.

0) 10MOJIHUTEIbHAS JIUTepaTypa

1 KamueBas W KalMHATpOBas BYJKAaHWYECKHE cepuud B KaitHO30e Asum [Tekct] =
Potassicandpotassic-sodicvolcanicseriesintheCenozoicofAsia / C. B. Pacckazos [u mp.] ; pea. M. W.
Ky3emun ; Poc.akan. nayk, Cub. ota-uue, MH-T 3emHON Kopwl, MpKyTckmii roc. yH-T. -
Hoocubupck : I'eo, 2012. - 351 c. : un. ; 28 cm. - bubnuorp.: ¢. 297-319. - ISBN 978-5-906284-
05-1. — 6 5K3eMILIAPOB.

B) 0a3bl TaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI
http://geo.web.ru;
http://geo.web.ru/geolab.;
ru.wikipedia.org/wiki;
nehudit.ru/books/subcat 318.html

V1. MaTepuajibHO-TeXHUYECKOE o0ecTedyeHue T CIUITIMHbI

6.1. YueOHo-1200paTopHOE 060py10BaHUE!

3aHATHS TPOBOIATCS C TIOCCHICHHEM CIEIUAIM3UPOBAHHBIX JIAOOPATOPHBIX ITOMEIICHUN
N3K CO PAH B pamkax pabotel «COBMECTHOHM IabOpaTopuu COBPEMEHHBIX METOJOB
HCCIEA0BAHUN B JMHAMMYECKOM M WHXKEHEPHOW reosorum». Kiraccnmyeckonl «MOKpOH XUMHUEN»
OTIPECTSIOTCS TETPOTEHHBIE JIEMEHTHI BYJKAHUYECKUX MOPOA. MeTOA0M MHIYKTUBHO CBS3aHHOMN
mwiasmenHoi  macc-criekrpomerpun  (MCII-MC) na wmacc-cnektpomerpe  Agilent  7500ce
U3MEpSIOTCA KOHIEHTpanuu okojo 30  »lIeMeHTOB-pUMeceil ¢ MOrpemHocThio 3-5 % (s
HEKOTOPBIX 3JIEMEHTOB ¢ morpewmHocTtbio 10 10 %). Mcnonp3yemble METOIMKH 00€CIeYUBAIOT
MOJIyYeHUE AHAIUTUYECKUX JIAHHBIX, COOTBETCTBYIOUIMX COBPEMEHHBIM TPEOOBAHHSIM BEAYIIMX
OTEUYECTBCHHBIX U 3apyOek)HBIX Jaboparopuii. Macc-ClIeKTpPOMETPHISCKUE H3MEPEHUs Ha TIpubope
Finnigan MAT 262 nmaioT BO3MOXHOCTb IOJYYEHHS MPEIU3UOHHBIX TaHHBIX MO H30TOMHBIM
cucremam Th,U-Pb, Rb-Sr u Sm-Nd ans natupoBanust opoj ¥ U30TOMHO-TEOXUMHUYECKUX OI[CHOK
HMCTOYHUKOB 0a3allbTOBBIX pACIUIaBOB. YHUCThIE KOMHATBI AN XUMHUYECKOM MPOOOMOATOTOBKH.
MexTyHapoIHbIE CTaHIapTHBIC 00pasnbl. UncThie peakTuBHl. Te(IOHOBBIC MMEPETOHHBIC CHCTEMBI
IS TOTIOJTHUTENIbHON OYMCTKU peakTuBoB. Ileperonnast cucrema Ellix-3 Millipor (®panrwst) aist
ounctku Bojbl. B 2012 r. B balikalbckOM aHATUTUYECKOM IEHTPE KOJIJICKTUBHOTO IMOJIH30BAHUS
BBEJIEH B OKCIUIyaTal[M{l0 MHOTOKOJIJIEKTOPHBIA MacC-CIEKTPOMETP BBICOKOTO pa3pelieHus ¢
WHIYKTHBHO-CBsi3aHHOM miazmoii Neptun Plus (I'epmanmus).

6.2. [IporpamMHoe obecnievyeHne:

HaumenoBanwue Cpox
MPOTPAMMHOI0 CUCTBHUS
porp O6ocHoBanue y1st mob3oBanwus [10 Jarta Boigaun A
No MPOIYKTa Kon-Bo . rnpasa
(JTutienswus, JloroBop, CYET, aKT WIH HHOE) JIMIICH3UH

s

I10JIb30BaHHU

Amnrtumiarnat.BY

1 3» ,25 THIC. 1 Ne 3453/03-E-0084 ot 16.02.2021 16.02.2021 Iron
IPOBEPOK
7zip (exkeroTHO VYcnoBust ) VYcnous
Y CITOBHSI HCTIOIB30BAHUS 110 CCHLTKE:
2 oOHOBIIsIEMOE npaBooOa . - . npaBooOnana | OGeccpodHO
https://www.7-zip.org/license.txt
110) JaTenst TeJst
OpenOffice VY cnoBus NCTIOJIB30BaHMS MO CCBIIKE:
YcnoBus . . . VcaoBus
(exeromno https://www.openoffice.org/license.html
3 mpaBoobia npaBooOnaga | OeccpoyHO
oOHOBIIsIEMOE arens (ITporpamma pacrpocTpaHseTcsi Ha yCIOBUAX et
I10) A GNU General Public License.)

PDF24Creator Ycnorust Ycnous
VY CoBusi HCTOJIB30BaHUSI IO CChIIKE:
4 8.0.2 (exxerogHo mpaBoooIa

https://en.pdf24.org/pdf/lizenz_en_de.pdf

0OHOBIIIEMOE aTeist TEIs
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http://geo.web.ru/

110)

Acrobat
Professional 11
AcademicEdition
License Russian
Multiple
Platforms Adobe

BigBlueButtom Ycnosus Ycnosus
VY CII0BHS UCTIONB30BAHUS TI0 CCHIIKE:
6 mpaBoo0ia

https://ru.wikipedia.org/wiki/BigBlueButton
JaTeist TCIIA

Corel Draw
7 Graphics Suite X6
AE

1031 TI'ocynapctBeHHbIM KOHTpakT Ne 03-
3 019-13 11.06.2013

Google Chrome
57.0.2987.133 VYcaoBus VY ¢a0BUS UCIIOIB30BAHMS MO CCBIIKE: VYcaoBus

20 Horosop noapsima 04-040-12 ot 21.09.2012 31.07.2015 6eccpodHo

mpaBooOmaga | OGeccpodHO

6eccpodHo

8 (exxeromHo npaBooGna | https://www.google.ru/chrome/browser/privac | npaBoobaaga | OGeccpouno

OOHOBIISIEMOE JaTest yleula_text.html Tenst
I10)

Microsoft Office
2003 Win32

9 Russian 40 Howmep JInnensuu Microsoft 41251593 24.10.2006 6eccpodHO

Academic OPEN
No Level

6.3. TexHnuyeckue M 3J1eKTPOHHbIE CPEICTBA 00yUeHH:

AymaTopus, WCIONb3yeMas TpU TPOBEJACHWM TPAKTHUECKUX 3aHSATHH, OCHAIICHA
MYJIbTUMEAUMHBIM MPOEKTOPOM, MO3BOJIAIOIIEH JEMOHCTPHUPOBATh TEKCTOBBIE W Tpaduyeckue
MaTtepuaibl. [Ipe3eHTanMu MO OCHOBHBIM pa3ieiaM JAUCHUIUIMHBL, TaONUIa PAJHOTeHHBIX U
CTaOWIBHBIX ~ HW30TOMOB,  XpOHO-CTpaturpaduueckas  IIKana, [ajJeOMarHUTHas  IIKaia,
crpaturpaduIecKuii KOJEKC, TOTIOJHEHUS K CTPaTUTpaPUIECKOMY KOJIEKCY.

VIl. O6pa3oBaTebHbIe TEXHOJIOTHH

JUis  MOCTWOKEHWsI TIOCTABJICHHBIX II€JIed MperoJaBaHusl IUCIHUILIMHBI  PEaTn3yIOTCS
CIIEIYIOIIUE CPENICTBA, CIIOCOObI OPraHU3aMOHHBIE MEPOIIPUSATHSL:

- U3y4eHHE TEOPETHUECKOTO MaTepraa JUCIUILIIHHEI,

- CAMOCTOSITENIbHOE U3YUYEHHE TEOPETUUYECKOI0 MaTepuana JUCIUILIMHBI ¢ UCIIOJIb30BaHUEM
Internet-pecypcoB, mHboOpMaIMOHHBIX 0a3, METOIUYECKUX Pa3pabOTOK, CIEHUATIHLHOU y4eOHOU M
HAy4YHOU JIUTEPATYpHI,

- 3aKpeIUIeHNe TEOPETUYECKOTO MaTepraia Mpy MPOBEICHUH MMPAKTHYECKUX PadoT.

HanmeHnoBaHue TeM 3aHATUH ¢ UCI0JIb30BaHHEM AKTHBHBIX U HHTECPAKTHBHBIX (l)OpM

00yuyeHus:
Ne Tema 3aHsTHS Bun ®opma / Metoibl Kon-Bo
3aHATUSA WHTEPAKTUBHOTO OOYUCHHS qaCcoOB
OcHoBoIMOJIaTaoIIee 3HAYCHNE Jlexunonnoe I'pynnoBsle nuckyccuu, aHaau3
Paaron30TOMHBIX HCCJ’Ie)IOBaHI/Iﬁ B 3aHATHC CUTyaluu
1 pellleHUH TIaBHeHIero Bonpoca 0,5
T€0JIOTHH — BO3pacTa 1
CTaHOBJICHUS paHHEH 3eMJIu
OCHOBBI PaJJHOM30TOITHOTO IMpakTuyec- I'pynmoBble AUCKyCCHHM, aHATTU3
2 JIaTUPOBAHMS, KO€ 3aHsTHE CHUTYaIlN 0,5
Tre0XPOHOMETPUUECKHE MOAEIH
TToCTPOCHHE H30XPOHBI [MpakTuyec- I'pynmoBble AUCKyCCHHM, aHATTU3 05
KO€ 3aHsTHE CHUTYaINH
MoJenb OTTOPKEHHS JJOUEPHHUX [MpakTuyec- I'pynmoBble AMCKyCCHM, aHATTU3 0,5
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| PaAUOHYKIIMIOB OT MATCPUHCKUX KOC 3aHATUC CUTyaluu

Htoro yacos

VIIl. Ouenouynbie MaTepHaJIbl AJIs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

Kommnerenuuu (1ecKpunropbl KOMIETEeHIUi), (popMHupyemMble B IpoLecce HU3y4eHUs

AUCHHUIIIIMHBI

Wnanekc 1 HaumenoBanue
kommeTeHnuu u MK

[Tpu3HaKku IPOSBICHUS KOMITETEHIIMU/AECKPUNTOPa (OB) B
COOTBETCTBUH C YPOBHEM (POPMHUPOBAHUS B MPOLIECCE OCBOCHUS
JUCIUTUIMHBI

IK-1; UKk
ITK-2; WKk
ITK-3; UKpx3

bazoBeIii ypoBeHb: 3HaHUS (PyHIAMEHTAIBHBIX U MPUKIATHBIX
pa3zienoB COBPEMEHHBIX AaHATMTUYECKUX METOJI0B; CIIOCOOHOCTD
CaMOCTOSITENILHO MPOBOJIUThH HAYYHbIE UCCIIEA0BAHUS C BBIOOPOM B
COBPEMEHHBIX aHAJTUTUYECKUX METOJIOB; 3HaHUS (yHIaMEHTaIbHBIX
Y TIPUKJIATHBIX Pa3AesioB AUCHUILINH, CIOCOOHOCTH K a0CTPaKTHOMY
MBILICHUIO; YMEHHE PaboTaTh ¢ aHATUTHYECKUM 000py10BaHUEM

[ToBBIIEHHBIN YPOBEHb: CIOCOOHOCTH ITOWMCKA HOBBIX IIyTEH NpH
peuieHur MpoQecCHOHATBHBIX 33/1a4 C HCIOJIB30BAaHHEM HOBBIX
aHAJUTUYECKUX METOJIOB, CIIOCOOHOCTH CaMOCTOSITENILHO 0000IATh
U aHAIM3UPOBATh PE3YJbTaThl MPEUU3NOHHBIX AHAJIHM30B, JENaTh
BbIBOJIbI,  (POPMYIMpPOBaTH  3aKJIIOUYEHUS U PEKOMEHJAluu,
CIIOCOOHOCTh  CO34aBaTh W HCCIEAOBAaTh MOJEIH H3Yy4aeMbIX
00BEKTOB Ha OCHOBE HMCITOJIb30BAHMS YIITYOJICHHBIX TEOPETUUESCKUX U
NPaKTHYECKUX 3HAHUH B OOJIACTH TEOJIOTHH C HCIOJIb30BaHUEM
COBPEMECHHBIX aHAJTITUTUYCCKUX MCTOAOB, OCBOUTH HpO6OHOHFOTOBKy
U u3MepeHuss Npo0 HAa  COBPEMEHHOM  aHAJIUTHYECKOM
000pyIOBaHWH; TIPEACTABICHUE pE3yJbTaTOB, TIIOJYYEHHBIX C
JIMYHBIM y4acTHEM MarucTpaHTa

Ouenounvie mamepuansl meKyuieco KOHmpoasa popmupyromesa é coomeemcmeuu c JIHA

YHUgepcumema

OHGHO‘IHI)IG Marcepurajibl I10 I[aHHOI>'I JUCHUIITIMHE NPEACTABJICHBI B BUAC TCCTOBOI'O 3aJaHU,
KOTOPOC IIOMOT'aCT BBIABUTH C(i)OpMHpOBaHHOCTB KOMIICTCHIIUHU Y 06yqa}oumxc;1.

Tecr 1

Bb100p npaBuIbHOM NOC/I€10BATEIBLHOCTH
1. Ot pagroakTUBHOIO K PaJHMOr€HHOMY HYKIHY:

a) 87gy
6) °'Rb

2. OT paguoakTHBHOTO K PaJIHOTCHHOMY HYKIIHTY:

a) 4sm
6) 143Nd

3. Or PaaAUOAKTUBHOI'O K PaIMOTCHHOMY HYKIIUAY:

a) “Ar
6) “°K

4. OT pagnoakTUBHOTO K PaIMOTCHHOMY HYKJIHY:

a) 2Pb

5. Or PaaO0AKTUBHOI'O K PaIUOTCHHOMY HYKIIUAY:

a) “¥Re
6) 1¥70s
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6. Ot pagnoaKkTUBHOTO K PaJUOTCHHOMY HYKIIHY:
a) C
6) 1N
7. TlocienoBaTelbHOCTh 3¢MHBIX 000JIOUEK:
a) MEePEeXOIHbIN CIOU
0) spo
B) KOpa
T') MAHTHS
8. YBenuueHue SHEPrHM AKTUBAIMM MUTPAIMK PAJUOTCHHOTO aproHa B KPHCTALUTUYECKUX
peleTKax MUHEPaJIOB:
a) OmoTur
0) rIaruoksas
B) ampud0a
Bb10op 0aqHOr0 BapuaHTa NpaBUJIbLHOIO0 OTBETA
9. Bo3spact 3emnu u ApeBHEUIINX TOPOL HA 3EMIIE:
a) 3560 muH et
0) 6 ThIC JIET
B) 4566 MiIH €T
10. MuHuUMaJIbHOC IICPBUYIHOC H30TOIIHOC CTPOHOHUCBOC OTHOIICHHC
(BABI):
a) 0.69899
6) 0.70735
B) 0.63899
11. TliroM — 3TO pacIuIaBHAs aHOMAJTHUS, TPOTATUBAIOIIASICS
a) U3 BEepXHEH MaHTUU
0) OT MePEXOAHOTO CJI0SI MAaHTHH
B) OT siApa
I') OT HOJOIIBBI JIUTOCHEPHI
1) OT rpaHuIibl Moxo
12. B kaxkoif paMOM30TONHOM CHCTEME MOYKHO JAaTUPOBATh OCAJOYHbIE OTJIONKEHUS
nocneaHux S50 Teic. eT?

a) Rb-Sr
6) Sm-Nd
B) K-Ar
r) Re-Os
) U-Pb
e) e 14
13. OOoraieHHbI KOHEYHBIH MAHTUMHBIM KOMIIOHEHT OKCAaHOB
a) DMM
0) EM1
B) HIMU
14. Kanuii-conep:xaiuii MuHepa:
a) amaTuT
0) raJeHuT
B) OMOTHUT

15. MuHepaii ¢ BBICOKUM COZIEpPKaHUEM TSDKENBIX PeIKO3eMeNbHBIX 31eMeHToB (P32) n
C HU3KUM COJIEp’KaHUEM JIETKUX:
a) rpaHat
0) KabIUT
B) IUTarvoKJia3
T') MUPOKCEH
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1) OMOTHUT
€) KaJMEeBbIi MOJIEBOM AT
’K) MarHeTUT

16. U3oTomHas cuctema, il KOTOPOH MIPUMEHUMA MOJIC]Ib KOHKOPIUSI-TUCKOPIUS

a) Rb-Sr
6) Sm-Nd
B) K-Ar
r) U-Th
1) U-Pb
¢) 4C-1N
x) Re-Os

17. To4HBII METO] ©3MEPEHHS PATUOTCHHOTO aproHa:
a) 00beMHBIN METO/
0) METOJI N30TOITHOTO pa30aBICHUS
18. MeTo/1 3JIeMEHTHOTO aHaJIM3a TOPHBIX MTOPOJT U MUHEPAJIOB:
a) UHIYKTUBHO-CBsA3aHHas 1miia3MeHHast macc-criekrpomerpusi (MCII-MC)
0) macc-criekTpoMeTpus ¢ Tepmudeckoit nonnzanuen (TUMC)
BbI160p HECKOJBKNX MPABUJIbHBIX 0TBETOB U3 KAXKI0i IPyNIbI
19. NU3oTomHbBIE CHCTEMBI, ISl KOTOPBIX MPUMEHUMA N30XPOHHAS MOJICIIb:

a) Rb-Sr
0) Sm-Nd
B) K-Ar
r) U-Th
n) U-Pb
) 1414y
k) Re-Os

20. B xako¥# paguon30TOITHON CHCTEMEe MOKHO JIATHPOBATH TOJIOICHOBBIC 0A3aIBTHI?

a) Rb-Sr
6) Sm-Nd
B) K-Ar
r) U-Th
n) U-Pb
¢) ZPORLIN
k) Re-Os

21. B kako# paMOM30TOITHOM CUCTEME MOKHO JTATUPOBATh MHUOLIEHOBEIE 0a3aJIbThI?

22. B kakoi
0a3anbThl?

a) Rb-Sr
6) Sm-Nd
B) K-Ar
r) U-Th
1) U-Pb
) ZPORLIN
k) Re-Os

PaIuON30TOMHOW CHCTEME MOXKHO JaTUPOBATh TO3HETUICHCTOICHOBHIE

a) Rb-Sr
0) Sm-Nd
B) K-Ar
r) U-Th
) U-Pb
¢) “C-1N
x) Re-Os
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23. B xakoii paauon30TOMHON CHCTEMEe MOXKHO JTATUPOBAThH apXeHCKHEe OPOIbI?
a) Rb-Sr
0) Sm-Nd
B) K-Ar
r) U-Th
n) U-Pb
¢) “C-1N
k) Re-Os
24. KakuMu METOJIaMU JaTHPOBAIMCH OCAJIOYHBIC OTJIOKCHHSI, MPEACTABICHHBIC B KEpHE
ckBaxuHbl BDP-98 Akanemuueckoro xpeota 03. baiikan?
a) TaJeOMarHuTHBIA METO/T
0) ypaH-CBUHIIOBBII METO/T
B) KaJIMi-aproHOBBIN METOJ
r) OCpUILTUEBBIA METO/

Tecr 2
Bb100p npaBuIbHOM N0OC/I€10BATEIBLHOCTH
1. VBenuueHue SHEPTUM AKTUBALIMM MUTPALUU PATUOTEHHOTO aproHa B KPUCTAILTUYECKHX
pelieTkax MUHEPAJIOB:
a) KaJIMEBBIM MOJIEBOH IMaT (CaHUIUH)
0) omotuT
0) rmaruoksias
B) am(pubon
2. OT pagnoakTUBHOIO K PAAUOT€HHOMY HYKIIUY:
a) 17sm
6) 143Nd
3. Ot pagnoakTUBHOTO K PaIMOTEHHOMY HYKJIHITY:
a) “Ar
6) K
4. OT paMoaKTUBHOTO K PaIMOTEHHOMY HYKJIHY:
a) 206Pb
6) 28U
5. OT pagnoaKTUBHOTO K PaJUOTEHHOMY HYKIIUTY:
a) B'Re
6) ¥'0s
6. OT paguoaKkTUBHOTO K PaJUOTEHHOMY HYKJIHY:
a) C
6) 1N
7. TlocnenoBarenbHOCTh 3€MHBIX 000JIOYEK:
a) MepexoaHbIN ci1oi
0) spo
B) KOpa
') MaHTUS
8. Ot pagnoakTUBHOTO K PaJUOTEHHOMY HYKJIHY:
a) ¥’'sr
6) *'Rb
Bb100p 0aqHOrO BapuaHTa NPAaBHUJIBHOIO 0TBETA
9. B kaxoi paJinOM30TONHON CHCTEME MOYKHO JTaTHPOBATh OCAJI0YHBIE OTJIOKEHUS MOCIEIHUX
50 TIC. NET?
a) Rb-Sr
0) Sm-Nd
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B) K-Ar

r) Re-Os
1) U-Pb
e) 14 145
10. MuHHMMaIBHOE NEPBUYHOE M30TOMHOE CTPOHIMEBOE OTHOIIECHUE
(BABI):

a) 0.69899

6) 0.70735

B) 0.63899

11. [lroM — 3TO pacmiiaBHas aHOMAJIUS, IPOTIATUBAIOILASACS:
a) U3 BepxXHEil MaHTUHU
0) OT IepPEeXOaHOTO CJIOS MAHTUHU
B) OT szipa
T') OT IMOAOIIBBI TUTOC(HEPHI
1) OT rpaHuIlbl MoXo
12. Bo3pact 3eMiu 1 ApEBHEUIINX MTOPOJT HA 3eMIIE:
a) 3560 muH set
0) 6 ThIC JIET
B) 4566 MJIH €T
13. OGorarieHHbIN KOHEYHBI MAaHTUIHHBIA KOMIOHEHT OKEaHOB
a) DMM
0) EM1
B) HIMU
14. Kanuii-comepkaiinii MUHEpaJ:
a) anmaTtuT
0) rajJeHuT
B) OMOTHUT
15. MuHepas ¢ BBICOKUM COJIEpP>KaHUEM TSHKEINbIX PeIKo3eMeNbHbIX neMeHToB (P32) u
C HU3KHUM COJICPKAHUEM JIETKHX:
a) rpaHar
0) KaIbIUT
B) TUIarMOKJIa3
T') IHPOKCEH
1) OMOTHUT
€) KaJMEBbII MOJIEBOM AT
’K) MarHeTHT
16. M3oTomnHas cucrema, /Uit KOTOPOI MPUMEHUMA MOJIETTh KOHKOP U~ TUCKOPIHS:
a) Rb-Sr
6) Sm-Nd
B) K-Ar
r) U-Th
1) U-Pb
¢) “4C-1N
k) Re-Os
17. TouHblif MeTO1 U3MEPEHUS PAJHOTEHHOTO aproHa:
a) 00bEeMHBII MeTO
0) METOJ1 N30TOMHOTO pa30aBIICHUS
18. MeTo/1 3]IeMEHTHOTO aHaIH3a TOPHBIX MMOPOJ U MUHEPATIOB:
a) MTHAYKTHBHO-CBsI3aHHAs Tuta3MeHHas macc-criekrpomerpust (MCIT-MC)
0) Macc-criekTpoMeTpusi ¢ Tepmudeckoii nonusamueit (THUMC)
Bp100p HECKOJIBLKHUX NPABUJIBLHBIX OTBETOB M3 KAXKIA0i IPyNIbI
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19. KakumMu MeTogamMHu JaTHPOBAIUCH OCAOYHBIC OTIIOKEHUS, MPEACTABICHHBIC B KEpHE
ckBaxuHbl BDP-98 Akagemuueckoro xpe6ta 03. baiikan?

a) TaJeOMarHuTHBIA METO/T

0) ypaH-CBUHIIOBBII METO/T

B) KaJIMi-aproHOBBIN METOJ

r) OepUILIUEBBIA METO/

20. M3oronHas cucreMa, sl KOTOPOW MPUMEHUMA U30XPOHHASI MOJICIh!

a) Rb-Sr
0) Sm-Nd
B) K-Ar
r) U-Th
n) U-Pb
e) 14 14y
x) Re-Os

21. B kako#i paiMOM30TOIHOM CUCTEME MOKHO JTATHPOBATh MUOIIEHOBBIE Oa3aIbThI?

22. B xakoi
0a3anbThI?

a) Rb-Sr

0) Sm-Nd

B) K-Ar

r) U-Th

n) U-Pb

) 1414y

k) Re-Os

paI[I/IOI/I3OTOHHOﬁ CUCTCMC MOKHO JOaTHpPOBATh HOSHHGHHeﬁCTOHeHOBBIe

a) Rb-Sr
6) Sm-Nd
B) K-Ar
r) U-Th
) U-Pb
¢) 141N
x) Re-Os

23. B kakoll painOM30TONHOM CUCTEME MOXKHO JTaTHPOBATh apXelCcKue Nopoab?

a) Rb-Sr
6) Sm-Nd
B) K-Ar
r) U-Th
) U-Pb
REIEUN
x) Re-Os

24. B kakoit paHHOHSOTOHHOﬁ CUCTCMC MOKXHO JAaTUPOBATH I'OJIOONCHOBLIC 0azanbThI?

a) Rb-Sr
6) Sm-Nd
B) K-Ar
r) U-Th
) U-Pb
o) Hc-1N
x) Re-Os

Ouyenounvie mamepuanvl 0714 RPOMENCYMOUHOU ammecmayuu é popme 3auema.

Marepuanbl [1Jisi NpPOBeJeHMs] TeKYyIIero M TMPOMEKYTOYHOI0 KOHTPOJIA 3HAHMM
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CTY/EHTOB:

Bux konTpons KonTposaupyemble TeMbI (pa3esbl) Komnerenuuu,
Ne KOMIIOHEHTHI KOTOPBIX
KOHTPOJIMPYIOTCS
3auer Pa3neant 1-3, Tema 1-16 [IK-1; [IK-2; 11K-3

Tembl 10KIa10B (IPUMeEPHI):
1. «CaMpblii Ty4dlInii» U «CaMbli TIOXON» paiOU30TOMHBIN METO TaTUPOBAHUS.
2. KommiiekcupoBanue paguoU30TONHBIX METOJOB C JIPYTUMH METOJIaMH JAaTUPOBAHUS
0CaJIOYHBIX U BYJIKAHOTEHHO-0CAJI0YHBIX TOJIIII.
3. Pannon3oTomnHbIe U Ipyrue METOIbl JaTUPOBaHUE HE(DTH.

KoHTpoJsibHbIE BONIPOCHI YCTHOTO onpoca (IpuMepsbl):
1. MOHO 71 MCII0JIb30BaTh CUCTEMATUKY KOHEYHBIX KOMIIOHEHTOB 0a3aJIbTOB OKEAHOB IS
HCTOYHHUKOB BYJIKAHUYCCKUX IMOPOI KOHTHUHEHTOB?
2. Kak onieHuBaeTcs JOCTOBEPHOCTh PaIMOU30TOITHOIO AATUPOBAHUS?
3. M30xpoHa xapaKTepu3yeT 3aMKHYTYIO WM OTKPBITYIO PaJHOU30TONHYIO CUCTEMY?

Ilepeuennb BONpPOCOB K 3a4eTy

1. Pous I1. Kropwu, 3. Pesepdopna, b. bonteyna u B. 1. Bepranackoro B opopmirennn
PaZMOU30TOIHOM re0IOTUHU KaK HayKH (110 MPEIUCIOBUIO).

2. Paznensl paauon30TOMHON T€0IOTHH. YTO SBISETCS MPEAMETOM UCCIEAOBAaHUHN KaXKIO0T0
pasnena (1o MpearcIOBHIO)?

3. B gem 3akirodaeTcst OCHOBOIIOJIATaloIIasi MUPOBO33PEHUECKAs POJIb PAJAHON30TOITHOM
r€0XPOHOJIOTUn?

4. KakumMu paliON30TOMHBIMA METOJAMHU OBLIT OTIPEJIEIICH BO3PAcT 3eMiIn?

5. Korna o6pa3oBanucek jxeae3Hble s/ipa acTeponioB?

6. SIBnsttOTCS peBHeiIINe Mopoibl A3 C TaIeiCKUM U apXeHCKUM BO3pacTOM MPOTOJINTA
YHHUKQJIbHBIMHU HITH HMEIOT TI100a7IbHOE pacpocTpaneHue?

7. OCHOBHOE ypaBHEHHUE PaJAMON30TOIHOI reoxorun?

8. PannoakTHBHBIE palMOTeHHbBIE HYKIUABI (ITOKa3aTh HA TIPUMepaxX U30TOMHBIX CHCTEM).

9. Ilpubops! 1t U3MEPEHUS U30TOMTHOT'O COCTAaBA HJIEMEHTOB?

10. [ToHATHS «TATUPOBKA» U «T'€OJTOTHYECKHI BO3PACT.

11. TToHATHUS «U30XPOHA» U «IPPOXPOHAY.

12. BHemiHsist ¥ BHYTPEHHSISI ©30XPOHA.

13. HaganpHoe oTHOIIEHHE n30TOMOB B RD—Sr- 1 Sm—Nd-130TONHBIX cucTeMax.

14. TlorpemHOCTH B MOCTPOCHUH H30XPOH.

15. Moaenu MakuHTaiipa.

16. Kputepun HaIeXXKHOCTH JJATUPOBAHUS MarMaTHIECKUX ITOPOJT IO U30XPOHHON MOIEIIH.

17. Ilpocreiiimii METOA JaTUPOBAHUS 110 U30TOMHBIM OTHOIICHUSIM CBUHIIOB.
206Pb 207Pb
W N W

19. Tlouemy Henb3s TOYHO PACCUUTATH BO3PACT MO BaJOBbIM KoHIeHTpamusM Th, U u Pb B
MOHAIUTE, IIUPKOHE, allaTuTe U APYrHX aKI[ECCOPHBIX MUHEpaIax?

20. Moxer i cucteMa (PUTYpaTUBHBIX TOYEK WHTEPIPETHPOBATHCS OJHOBPEMEHHO B paMKax
OTKPBITOH M 3aKPBITOM U30TOIHBIX CUCTEM?

21. HauanpHoe oTHOIIeHHE n30TonoB B Pb—Pb-koopaunarax.

22. PannoakTUBHBIC U palMOTeHHbIC HYKIUIbI B RD—Sr-u3oromnHoii cucreme.

23. Pacripenenenue Rb u Sr B mopomax u MuHepasnax.

18. 'eomeTpuueckuii 00pa3 MU30XPOHHOH cepun Mpod B cUCTEME KOOPAUHAT
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24. MuHUMaIbHOE IEPBUYHOE H30TOITHOE CTPOHIIMEBOE OTHOLICHUE B COTHEYHOH cUcTEMe.
25. O6macth npuMeHeHust Rb—Sr-u30XpoHHOr0 MeTo1a ISl TCOXPOHOIOTMYECKHX IIETICH.
26. TpeboBanus k mogdOpy MaTepuaa Juisi JaTupoBanus B Rb—Sr-uzoromHoi cucreme.

27. MopenbHblii Bo3pacT B Rb—Sr-uzoromnnoit cucreme?

28. PagrioakTUBHBIC M PaIMOTeHHbIC HYKINABI B Sm—Nd-130TOMHO#M cucteme.

29. Kakoe nonoxxenne 3anuMaror Nd u Sm B psagy P39?

30. Pacnpenenenre Sm 1 Nd B mopoaax u MuHepaax.
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31. Ilouemy B Rb-Sr-m3oromnoii cucreme BBEOEH NapameTp TSI’ , a mist Sm—Nd-
BABI
M30TOMHOM CHUCTEMBI MOA0OHOTO MapamMeTpa He BBEICHO?

32. O6nactb npumeneHust SM—Nd-H30XPOHHOTO METOIA JUISE TEOXPOHOJIOTHYECKHUX LIEIICH.

33. TpeboBanus K moAdOpPy MaTepHraia st qaTupoBanus B SM—Nd-u3oTomnHoit cucreme.

34. Pacnipenienenue ypaHa u TOpus B IOPOAax U MUHEpaJax.

35. IlpoucxoskIeHue CBHHIIA.

36. CBHHIIOBBIE TTAPAIOKCHI.

37. O6nacte npumenenns U—-Pb-merona.

38. IpenmymectBo U-Pb-MeTona nepe qpyruMu METOIaMy PaJiiOU30TOITHOTO JaTUPOBAHUSL.

39. JlaTupoBanue MHAWBUIYaBbHBIX 3€peH IUPKOHA MeTo10oM SIMS.

40. JlatupoBanue HHIUBHUIYaTbHBIX 3epeH nupkoHa Merogamu CA-TIMS u ID-TIMS.

41. Pennii u ocMuUli B MOPOJIax ¥ MUHEpaJIax.

42. TIpuponusie uzoronsl Re u Os.

43. YpaBHEHHE HAKOILICHUS 18705 g Re-conepikarieii cucreme.

44. KoHcranra pacnaaa ¥7Re.

45. latupoBanue MeTeopuToB B Re—OS-U30TOMHON cUcTEeMe.

46. JlatupoBaHue pPaHHEIOKEMOPUICKUX Oa3MT-TUIIEPOA3UTOBBIX PACCIOCHHBIX KOMIUIEKCOB H
KoMaTuuTOB B Re—OS-n30TOMHOM cucTeme.

47. JlarupoBanue TpamoB 1iato [exan B Re—Os-u30ToIHO# cucreme.

48. JlatupoBanue 3010T1a B Re—Os-130T0NnHOI cucreme.

49. JlTatrupoBanue monuoOaeHnTa B Re—OS-u30TonmHOM cucTeMe.

50. YpaBHeHNE HAKOIJICHUS 80s B Pt-conepxkarueit cucreme.

51. latupoBanue Cu-Ni-cynshuanbix pya Hopunbckoro n TamHaxCKOro MECTOPOXICHHH B
Pa3HbIX U30TOMHBIX CUCTEMAX.

52. KaitHo3o¥icKast 3BOIOIUS H30TOITHOTO coctaBa OS B MUpOBOM OKeaHe.

53. loctouHcTBa u HenoctaTku Re—Os-meTona gaTupoBaHusl.

54. B yem 3akirodaercss M30TOMHO-TEOXUMUYECKas crienuuKa pacrpeaeaeHus Kalus U aproHa

B TOPHBIX MOPOAAX U MUHepayax?

55. CxeMa pajroakTiBHOTO npesparenns K B “CAr.

56. IIpouncxoxaeHue “OAr B aTMocdepe.

57. BennunHa COBpEeMEHHOTO OTHOIICHUS OAr/Ar B aTMocdepe Ha YPOBHE MOPA.

58. MeTozpb! H3MepeHHit K u pPaavoOreHHOI 0 “OAr B 1O0pOJIax U MUHEpaax.

59. ®opmyma pacuera K—Ar-Bo3pacra, BeIHYUHBI H3MEPEHUH K uPArs pacderax.

60. ToyHOCTB U BOCTIPOU3BOAMMOCTb U3MEPEHUH TpaauIuOHHBIM K—Ar-mMeTo1oM.

61. JIist KakuX MOpoJT TEOXPOHOMETPUIECKHE UCCIICIOBAHUS TPAJAUIIMOHHBIM KaJTMi—aprOHOBBIM

METOIOM JIAI0T XOPOILUE Pe3yabTaThl?

62. Ha3Batp ycII0BUS PaBUIILHOTO OTIPEIEICHNUs Bo3pacTa mopo g K—Ar-metoaom.

63. Kak orieHnBaroTCsl NOTEPU PaHMOr€HHOTO aproHa B re0J0rHYecKOM Mpouuiom?

64. Kak onpenensiercst u30BITOYHBIN (OcTaTOYHBIH) aproH—40?

65. C KakiMM METOJIOM coueTaeTcs ucnosnb3oBaHue K—Ar-meroaa ass NpoBepKy MpaBUIbHOCTH

JTaTUPOBAHUSA?

66. B yem oTnMune yHacne10BaHHOTO aproHa OT (PpaKIIMOHUPOBAHHOTO?

67. Kak otoOpath oOpasern 11 1aTupoBanus TpaauuoHHbIM K—Ar-metomom?
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68. ITouemy 6buT paspaboran MeTox A/ Ar?

69. B uem HegocTaTtku u npeumyiectBa K—Ar- u 40Ar/39Ar-MeToz[013?

70. lnanaszoH TaTHPOBAHUS COOBITHIA ?aIII/onTJIepOI[HBIM METOJIOM.

71. Ilpupona oOpa3oBaHus U pacraja C.

72. VI3MepeHHBIH 1 KaIMOPOBAHHBINA BO3PACT.

73. Jlnama3oH CyIIECTBYIOIICH B HACTOSIIEE BpeMs KanOpoBouHO#t mkansl IntCal04.

74. OCHOBHBIE COOBITHSI TIEPEX0Jia OT MOCIEAHErO JICHUKOBOTO MEPHOAa K MEKJICTHUKOBBIO

HAaCTOSIIETO BPEMEHU U BPEMEHHBIE OLICHKU ATHUX COOBITHM.
23
14
75. ComocTaBieHUE HEUCIIPABJICHHBIX AaT = C- U =

Th

76. [IpyunHBI HECOOTBETCTBUS AAT 14C-KaJI€HI[apHOMy JIETOMCYUCIICHUIO.

77. 3aBHCHMOCTb CMEIIGHHs HaT ~'C OT BapHaIlMii MaJCOMHTCHCHBHOCTH MATHHTHOTO OIS
3emun.

78. BeposITHOCTHBII ITOAXO0/] K ONPEICICHHIO KalleHIapHoro Bospacta ~'C.

79. Bpemst HactyrmuieHus motersieHus B Ilpubaiikanbe 3a TOCIETHHM OJieEHEHHEM (110
pe3yibTaTaM JaTHPOBAHHS METOJIOM 14C).

80. [Ipeamer uccnenoBaHUM pajmoU30TOIHONW TEPMOXPOHOIOTUH.

81. B 4eM OCHOBHOE OTJIMYHE TEPMOXPOHOIOTHH OT T€OXPOHOJIOTHN?

82. Kak cooTHocATCS 0071acTH HAKOIUICHHMs PaJAMOTEHHOro aproHa 06e3 moteps, Jlonurans u

Jlarutaca Ha KOMIUIEKCHOM Te0XpOHO-TEPMOXPOHOJIOTHUECKON TuarpamMmme?

83. ®akTopsl MCKaKEHUs PaliOU30TOITHOTO BO3PACTA.

84. CooTHONICHUS TIOTEPh PATUOTEHHBIX U30TOIOB B MOJICBBIX IIMaTax, aMpudoIax u OMOTHTAX

B K—Ar- u Rb-Sr-u3oTtomHpix crucTemMax 30HbI 9K30KOHTAKTa IITOKA DIIbI0pa.

85. Uro obo3HauaeT sHeprus aktuBanun Murpami (E).

86. Kakoit mapamerp onpezensercs Ha quarpamMmme Appenuyca? Uto on o6o3Hayaet?

87. CoOTBETCTBYET JIM TEPMOXPOHOJIOTHSI «ITOJIEBOIIMATOBBIX JIOMEHOBY» (OPMAITLHONW TEOPUHU

mddy3un?

88. Kak cooTHOCHTCS KOHIENIHS «TeMIepaTypsl 3akpbITHs» JlogcoHa ¢ dpopmanbHOU Teopuei

mddy3un?

89. PaccunrtaTh KpUBYIO OXJIQXKIICHHS KAJIMEBBIX IMOJIEBBIX HIaToB uryToHa YeitH od Ilonmac c

HCIOJIb30BaHUEM ypaBHEHHH (hopManibHOM Teopun Auddy3uu.

90. B Kkakux YCIOBHSX 00pa3yloTcs (pakuuu ¢ MPSIMOYTOJIBHBIM M IOJY-CHHYCOHHBIM
pacnpeesIeHueM paJuoreHHOro aprosa?

91. Kak cOOTHOCHTCS MEXKAY cO00# paTmoakTUBHOE HAKOIICHWE M30TOIMOB U Kputepuid dypre
(Fo= ?1 ;t )?

92. Kakomy 3HaueHMIO O-(paKTOpa COOTBETCTBYET HpPSAMOYTOjbHas (Qpaklus pajuoreHHOro
aprona? [IpuBectu npumep.

93. Kakrie MuHepabl MOTEHIIMAIIBHO MOTYT JaTh MPSMOYTOJIBHOE pacIpeieIeHue panoreHHOTO
aprona?

94. B kakux ciydasx mpeoOriagaeT MpsSiMOYToJIbHAs, a B KaKHUX — IMOJyCHHYCOUTHAs (paKInuu
panuorenHoro aprosa? IlpusBectu npumepsl.

95. Kakoe 3HadeHme umeer ¢opmanbHas teopuss auddysuu ans uHTEprnperanuu  Ar—Ar-
auarpamm?

96. Uto nipencranisier codboit Ar—Ar-u3oxpona?

-1aTHPOBOK KOPAJIJIOB.

97. Kakum reoMeTpu4yeckUM CHMBOJIOM BBIPa3UTCS B OOpPATHBIX H30XPOHHBIX KOOpIMHATaX
cllydail OJIMHAKOBBIX PHEPIMi aKTUBALMU KOHTAMUHHUPYIOLIETO, PaJHUOr€HHOIO M HYKJIEOT€HHOIO
aprona?

98. Kakme COOTHOIIEHWSI SHEpPrHii aKTHBAIIMM AaprOHOBBIX KOMIIOHEHTOB OOECTIeUYMBAIOT
U3MEPEHMS] ICTUHHOI'O BO3pacTa METO0M OArPAr?
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99. Kak orpakaercs B 3HAUCHHIX HAYaJIbHOTO OArPAr u Ka)KyLIEerocsi Bo3pacra ciry4yai, Koraa
SHEprus aKTUBAIMK HYKJICOT€HHOI0 aproHa HUKE paJMOr€HHOI0 U BbIIlIe KOHTAMUHHUPYIOLIEro?

100. Kak oTpaxaercs B 3HaueHHsX HadanbHOro Arf°Ar m kaxymerocs Bospacta ciydai,
KOTI'J1a POUCXOAUIIH ITOTEPU PATUOTEHHOTO aproHa B T€0JOTMYECKOM MTPOILIIOM?

101. Kak otpakaeTcs B 3HAUCHHMSX HAYaJIHHOTO CArPAr u KQXYIIEToCsl BO3pacTa Cllydau,
KOTJa MPUCYTCTBYET W30bITOUHBIA aproH—40, ciabo CBA3aHHBIN ¢ KPUCTAUIMYECKOW PEIIeTKOM
MUHEPATIOB?

102. Kakue OCHOBHBIE YpaBHEHHS HCIOJB3YIOTCS MpPH PACCMOTPEHUM KHUHETUKU aproHa
bopmansHOl Teopueit tupdy3un?

103. ITpoucxoaut a1 B MpUpPOJe MOPOroBOE 3aMbIKaHHE PAAMOU30TOIHOM CUCTEMBI?

104. OOnactTm TPUMEHEHUS TEPMOXPOHOJOTHMUYECKUX PACUETOB H30TOIMHONH  CHUCTEMBI
OCTBIBAIOIIETO MarMaTHYECKOro Tela

105. B yem OCHOBHOE OTJIMYHE ONpPEICICHHUS «TeMIepaTypbl 3akpbIiTHs» JlogcoHa W
orpeseNieHUs] KHHETUKU OCTHIBAIOIIET0 MarMaTH4ecKoro Tena (opManbHoi Teopueit auddyzun?

106. Kakue OCHOBHBIC MMapaMeTpPhl YYUTHIBAIOTCS B TEPMHUYCCKOW MOJIETH JK30KOHTAKTOBOM
30HBI MAarMaTHYECKOro Tena’?

107. Ha kakux pacCTOSIHHAX OT INTOKAa JibJIopa U DIbIKYPTHHCKOTO IUTYTOHA MPOSBICHEI
3¢ (deKTh TepMaTbHOTO BO3JCHCTBHS Ha BMEIIAIOIIIE TOPOIBI?

108. [ouemy B pexnme Jlamaca He IPOUCXOIUT HAKOILICHUS PaJHOreHHOro “CAr?

109. [Touemy aGCOMOTHBIE KOHIIEHTPALIUU PATUOTEHHOTO OAr umeror BPEMEHHON MaKCUMyM?

110. Ha xakux JaHHBIX OCHOBAaHO NPUMEHEHHWE MOJENH JIAIUIACOBOTO BO3pAcTa Ui HOPOI

¢dbynnamenta Cubupckoro KpaToHa, OOHaXKEHHBIX Ha 3amaJHOM nobepexne bailikana?

111. [louemy B obOnactu auBepreHuMH K—Ar-u3oronHas cUCTeMa OTKpbITa B CPEAHEM 4acTH

KOHTHHEHTAIIbHOM KOpbI M 3aKpbiTa B €€ TIIyOOKOH YacTM W B BEpXHEM MaHTHH, XOTS

TeMIIepaTypa Ha 5TuX TryouHax npessimaer 1000 °C?

112. Kak OyzmeT oTiauyaThCsl COOTHOIIEHHE pexumoB Jlammaca, JlomuTans M HOPManbHOTO

HAKOTUICHHUS PATUOTCHHBIX H30TOIOB B YCIIOBHIX «ITACCHBHOTO» U «aKTUBHOTO» prQTOreHe3a?

113. Moxer au wucnoiab3oBaTbed (opmanbHas Teopust Iupy3uu JUIsL  pacro3HaBaHUS

MaHTUMHBIX TUTFOMOB?

114. O xakuMx COCTOSIHMSX SKCIIOHMPOBAHHBIX METaMOP(UYECKHX KOMILJIEKCOB MOXET ObITh

MOJTy4YeHa TEPMOXPOHOIOTHYeCcKast HHpOopMAaIus?

t
115. Yro naer 3HaYEHUE E(py )z ?

116. VIMeeT 11 CMBICI ONPEIEIEHHE €y n 11 TPAHUTHOM BBIIUIABKU U3 KOPbI?

117. JIBe OCHOBHbIE MOJAEH IBOJIOLMH 00eTHEHHOI MaHTHH, Han0oJiee YacTO UCIOIb3yEMBbIE B

pacuerax MOAEIHHOTO BO3PacTa.

118. Ornnune Momenel H30TOIIHOM dBOIOIUN Sr ¢ ucxonHbIMH coctaBamu BABI u UR.

119. Kakoii mporecc 0003Ha4aeT «MaHTUHHOE HampaBjieHHE» B KoopawHaTax m3oTormoB Nd u

Sr?

120. Kaxoii mporniecc o6o3naqaet Tperax NHRL B koopamHaTax n30TonoB cBUHIIA?

121. Jlunelinbple U HEMUHEWHBIE TPEH/IbI CMEIICHHUS Ha JarpaMMax M30TOMHBIX OTHOLIEHUH S,

Nd u Pb.

122. T'nyOunnble danum aurocdepsl (MO JaHHBIM H3YyYEHHs KCEHOTEHHOTO MaTepuaya W3

IeJIOYHBIX 0a3aIbTOUIOB).

123. TlonsTHe «KOHTHHEHTAJBHOM JHUTOC(ephl». Iloyemy BO3pacT KOHTHHEHTAJIBHOMN

JTUTOC(EPHI MOYKHO OTIPENICITUTh TOJBKO AaTupoBaHueM B Re—Os-uzoTomHoi cucreme?

124. MoHO I ONpEeAETUTh BO3PACT KOHTHHEHTAJIBHOM JHUTOC(Ephl, €CIM OHAa IpeTepresa

CYIIIECTBEHHBIN MeTacoMaro3?

125. Tloctynatbl TepBOHAYAIBLHOW IIJIIOMOBOM  MOJENH  HPOUCXOXKAEHUS  0a3albTOB
OKEaHWYECKHUX OCTPOBOB.

126. TToctynaTsl COBPEMEHHOM CTaHIAPTHON TUIFOMOBOM MOJEIIH.
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127. CKOABLKO NITIOMOB MOKET CYIHECTBOBATH Ha 3EMIC B HACTOSNICE spema?

128, OBuicHenMs BHYTPHIUIHTHOrO BYIKAHMIMA OKCAHOB, ATBTCPHATHBHBIC MTIOMOBO#
runoTese,

129, T 106a1bHEIC HIOTOMILIE KoHeuHbIe KOMIOHEHTh O1B # HX NIPOHCXOKICHNE,

130. AILTEpHATHRHbIE THIOTE3b! MPOHCXOAICHHA oBOraEHIbIX KoreunsiX komnonenTon OIB.

131, DranonHble HIOTONHAIE COCTABH! M WX OTHYHE OT KOHEHHBIX KOMITOHEHTOR 0O1B.

132, CrabiisHiie i Pa3BHBAIONINCCH [IHOMBI,

133. Anomanis DUPAL.

134, Craqmu oGpajosanus ByIkaHOB I'asafickux 0-BOB. pOTh MAHTHITHEIX KOMIIOHCHTOR 8
Kaa0l B3 HUX.

135. Moe/ N NAABICHHA IKNOCHTOBEIX, THPOKCCHHTOBLIX it NEPHAOTHTOBLIX cyDCTpaTos.

136. TpobrieMa HHTEPNPETALMH HIOTONHOTO COCTARA He 8 OIB.

137, OcOBCHHOCTH FBOMOMIM MATMATHAMA VIMICPATOPCKOH LETONKI CHMAYHTOB,

138. Pacnpeencuie 0G0rEHHRIX KOMIOHCHTOB EM | u EM 2 5 nagax o-sos [lommiesun.

139, Pacnpejiencune 06eAHEHHRIX KOMITOHEHTOR DMM u HIMU g nasax o-sos [Tomsesim.

140, I'JaBHBIe CTPYKTYPHBIE HEOHOPOHOCTH 3eMan, e Onl obycaosnennt?

Pnspg@g%:
- JrMH, 1ipod.. 3as. kadeapol C. B, Pacckazos
= '7\.& Al

[porpavma cocTaBieHa 8 COOTBETCTBIMN € tpedonaiasu GIOC BO (Ne 925 01 07.08.2020 1)
[0 HANPABASHHIO H TTPOPHIKD MOTOTOBKH 05.04.01 «Teonorusin, HanpasaernocTs «leonorus i
MECTOPOAICHIN [OE3HLIX HCRONACMBIXD,

[1porpaMma paccMOTPEHA Ha 3aCeaaHiH Kadeapst JAHHAMIMECKOT [CONOriH

{ransesionu i)
«ypn €3 2021r.
IMporoxon Ne 2 3am. Katenpoit A.r-M.H., npod. C. B. Pacckazon
Hacmosgas npozpamma, He Moxcem Gumb 60 qa w6 Kaxon gopae Oex

NPEOSAPUMETEHO20 MYCLMEHNOZ0 PASPEIIERT] Kaheopui-paspaiiomiurd npocpassbl.
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