MuHuCTEepCTBO HAYKHU U BbIcIero oopazosanusi Poccuiickoii @enepannu
DenepajbHOE TOCYIAPCTBEHHOH OIOIKeTHOE YUYpe:KIeHre HAYKHU
HMucruryr reoxumun uM. A.I1. Bunorpagosa
Cubupckoro ornenenusi Poccuiickoil akajeMum HayK

YTBEPX/IEHA
Ha 3acemanuu Yuenoro coseta UI'X CO PAH
[Ipotokosn Ne 5 ot 26.04.2024r

/ ipexmop

/ >
e’ A
L et O — . N
i .| — _A.B. Ilepenenos
LS

™

o

PABOYAA ITPOIT PAMMA JTUCHUIIJIMHBI

b1.B.04 I'eoxumusi mpoueccoB pya000pa3oBaHus
Hanpasnenue noaroroku: 05.04.01 I'eosorus
HanpaBJIeHHOCTH "' €OXUMUS, MUHEPAJIOTUS U I€0IKOIOTH"

KBanudukanus BbITyCKHUKA: MarucTp

dopma 00ydeHUs: OUHAS

Upxyrck 2024 r.



Conep:xkanue

1. LleIb ¥ 3a0QUN JTUCIIUATIIIIHDBL .....eeeeeesssiustsreseeesessssssssssesssesssssasssssesesesesssnnsssssnsessesssnanns 3

2. Mecto guctumuinHbl B CTPYKTYPE OIIOIL BO ..o 3

3. TpebGoBaHusl K pe3ybTaTaM OCBOCHUS JUCIIHILITHHBL ... .veiuveeireasreesneesnreesseeaseensneenns 3

4. ConepKaHUE U CTPYKTYPA JUCIIHTIITHHBL .....cevvrerreesareeseensneesseessneessesssneesseesnneessessseens 6

4.1. ConepxaHue IUCLUUIUIMHBI, CTPYKTYpPUPOBAHHOE II0 TE€MaM, C YyKa3aHUEM

BUJIOB YU€OHBIX 3aHATUN ¥ OTBEJCHHOIO HA HUX KOJIMYECTBA aKaJEMUUYECKUX YaCOB......... 6
42.Tlnan ¥ TmepevYeHb TEM CaMOCTOSTEILHON paboThl OOYYArOMIMXCS I10

D107 00 605 08 0107 0= (< 7
4.3. Conep:KaHNE YICOHOTO MATCPHATIA «vvevuvvressrrressireessseeessseeessseeesssesssssessssesssssessnnns 8

4.4. Meronuueckue yKa3aHUsl 110 OpraHU3alUUd  CaMOCTOSATEIbHOM pPabOThI
(611 (532 01 - S SO OU R OPRTPRTP 9
5. YueOHo-MeTotn4YecKoe U HHHOPMAIMOHHOE 00SCTICUCHUE TUCIUTITHHEI .............. 13

5.1. [lepeueHb OCHOBHOM U JOTIOMHUTEIBHOM JIUTEPATYPDI ...veenvviireerneennreenieennneens 13

5.2. TIEPHOIUUCCKIE MBIAHM .. vvveervvreasirresireesineessssessseesssesssssessssesssseessssessssesans 14

5.3. ba3wl naHHBIX, HHOOPMAIMOHHO-CITPABOYHBIC U TIOUCKOBBIC CUCTEMBHI ........... 14

6. MarepuaabHO-TEXHUYECKOE 00ECTICUCHUE JUCITUTIITHBL. .....vvveeivieeiieessireesnneeesneeeas 14

6.1. Y4eOHO-Ta00PATOPHOE OOOPYIOBAHUE: ...vvevreenrreasreesseesnreessreaseessnessneesnneasseens 14

6.2. IIpOTPAMMHOE OOCCTICUCHIIE ........vevviteesreesresieesreaseesseesneessesseesneesne e esneenesneennes 14

6.3. TexHHUUECKUE U AIIEKTPOHHBIE CPEIICTBA OOYICHU: ..ecvvvvviieeieeieesieesieeresiee s 14

7. OOPa30BATEITBHBIC TEXHOIOTHH «..uvvvestreessseeesssesesssenssssesssssesssssesssssesssssesssssessssesssssees 15

8. O1ieHOUHBIC MaTEePHAIIBI ISl TEKYIIETO KOHTPOJISI U IPOMEKYTOUHOU aTTecTanunl’
8.1. OueHOYHBIE MaTEPUATIBI AJIS TEKYIIETO KOHTPOIISE: «vvveerereanreenereenreeseeennneeneneenns 17

8.2. OrieHOuHbIe MaTEePHUAITBI IS IPOMEKYTOUHON ATTECTAIIUM .....vvervvenveeveenneeans 18



1. HEJIb 1 3AJTIAYU TN CHUTIJINHBI

Heab:  dopmupoBanne mnpodeccuonanbubix  kommerenmmin  (I[MK-1,  TIK-2),
HApaBICHHBIX HA  [MOHMMAaHWE TCOXMMHUU  TPOIECCOB  (OPMHUPOBAHHS  PYIHBIX
MECTOPOXKIECHUHN, HEOOXOAMMBIX JJIsi TPOBEINCHHs, IUIAHUPOBAHUS U  MOCTAHOBKHU
TEOXMMHYECKHUX UCCIIEIOBAaHUM.

3agaun:

—O03HAKOMHUTH OOYYaIOLIMXCA C OCHOBAaMH 3HAHMHA O T'€OXMMHUYECKHX Ipoleccax
dbopMUPOBaHUS PYJHBIX MECTOPOKIACHUN

— JaThb MpPEACTaBICHHS OO0 OCHOBHBIX IMIpOIeccaX MHUIPAllUd W HAKOIUICHUS
XUMHUYECKHX 3JIEMEHTOB B IIporieccax (popMupoBaHUs PYIHBIX 3aleKeil

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuyebHas AMCUMIUIMHA OTHOCHTCS K 4acTd  (GOpMHpYyeMOH  y4aCTHUKaMU
0o0pa3oBaTe/NbHbIX OTHOLICHUH. M3ydyeHne naHHON AMCLUIUIMHBI Oa3UpyeTcs Ha 3HAHMUSX,
YMEHUAX U HaBbIKaX, C()OPMHUPOBAHHBIE CIEAYIOUIMMH MPEIIIECTBYIOIMMUA AUCHUILIMHAMMU:
«CoBpeMeHHBIE TPOOIEMBI Te0IOTHIY, «I €0XUMUS 3IEMEHTOBY, «MHHEpPAIOTHs U TPOLIECCH

MI/IHepaJ'IOO6pa3OBaHI/I$I»

HOJIquHHI)IG B paMKax H3YUCHUA HaHHOﬁ JUCHUIUIMHBI 3HAaHUWA, YMCHUA W OIIBIT

HEOOXOAMM IS OCBOCHHUS TaKuX [JUCHMIUINH Kak:
00CTaHOBOKY,

I'€OAMHAMHNYCCKHUX
JaHHBIX».

«Ilerposorus»,

«MHTepnpeTanus

«I'eoxuMuueckue HHAWKATOPLbI
T'COXUMHNYCCKHUX

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

[Ipouecc wu3yyeHUs AUCUUIUIMHBI

HampaBJieH Ha (OpPMHUpPOBAHHE Yy CTYACHTA

CIIEYIOIINUX KOMIETEHIIUH (3JIEMEHTOB CIeIYIOUIMX KoMIeTeHIIuu) B coorBeTcTBUU ¢ PI'OC
BO no nanpasnenuto noaroroku 05.04.01 I'eonorust:

Hepeqeﬂb IVIAHUPYEMBIX PE3yabTaTOB Oﬁy‘lel{]{lﬂ o TMCHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMH JOCTHKCHHUSA KOMIIeTeHIIii

Nuauxkaropsl
Komnerenuust JOCTHKEHUS Pe3yabTaThl 00yyeHus
KOMIIETEeHIIM U
3HaTh:
3-1 OcHOBHbBIE 3aKOHOMEPHOCTH
IIOBEAEHUS XUMHAYECKAX
DIIEMEHTOB B  T'€OJIOTHYECKHUX
mporeccax
3-2 AccouMamuyd DJIEMEHTOB-
M-l WHAMKATOPOB Pa3jMYHBIX THUIIOB
K-1 Hcnons3yeT COBpeMEHHBIE .
PYIHBIX MECTOPOXKICHHIMA
Croco0eH Ucnoab30BaTh MMOJI0KEHUSI VMeTh:
byHIaMeHTaIbHBIE (byHIaMEHTATbHBIX V-1 AHATH3EPOBATS

TEOpETUYECKHE 3HAHUS MPU
peHICHI/II/I Hay‘IHO-
HCCIIEN0BATENLCKUX 3a1a4
B 00J1aCTH I€OJIOTHH

IrcoJOTHYCCKUX TUCIUIIIINH
Ha pa3sHbIX 3Talax
OCYHICCTBJICHUA U
COIIPOBOXKACHUA HAYUHO-
HCCICI0OBATCIBbCKHUX pa60T

Te0JOrMYECKHe KapThl pa3HON
CHelHaau3alyuy sl BbISIBICHUS
Tr€OXMMUYECKUX  OCOOCHHOCTEH
TEPPUTOPUU

V-2 CaMocToSTeThHO CTaBHUTH

KOHKPETHBIE 3aJaud Hay4YHBIX
HCCIICIOBAHUN B obOnactu
T€OXUMUH PyI000pa30BaHUs
Baagern:

B-1 HaBslkamu opranu3anuu




F€OXMMHUYECKUX  HAyYHBIX H
MPUKJIATHBIX UCCIIEA0BAHUIN

B-2 npuémamu u  MeToIaMHu
FeOXMMHYECKMX HCCIIEIOBaHUMI
JUIi ~ TOporHo3a W TOHUCKa
ITOJIE3HBIX MCKOIAEMBIX

HU-2nk1

Bocnpunumaet
byHIaMeHTaIbHBIE
TEOPETUYECKHE 3HAHUS KaK
C1oco0 Moy4eHus
(hakTHIeCKOW HHPOPMALIUH
Y MHCTPYMEHT JJIsI
CO3JaHMsI MOZeIeH 1

3HaTh:

3-1 YcnoBus Murpanuu u
HaKOIUICHUS JIEMEHTOB

3-2 CymHOCTh T€OXUMUU
IPOLIECCOB SHAOTCHHOIO U
9K30I'€HHOI'0 IOPOJI0- U
pynoo0pa3oBaHus

Ymersn:

V-1 UnTepnpeTupoBaTh
MOJTyYSHHYIO MH(OpPMAIIIO

¥Y-2 U3narats B yCTHOU U
MUCHMEHHOM (hOpMe pe3yIbTaThI
CBOETO HUCCIIEI0BAHUS

¥Y-3 AprymMeHTHpOBaHO
OTCTauBaTh CBOIO TOUYKY 3PEHHUS B

UHTEPIpETanun
pe3yJIbTaTOB HAYYHBIX AHCKYCCHH
I/ICCJ};eHOBaHHﬁ & Baaners:
B-1 HaBbikamu ananusa
"AaHamAadTHO-T€OXUMHUYECKOM
00CTaHOBKHU
B-2 Unctpymentamu is
CO3JaHus MOJECIIEH U
UHTEpIpEeTaluy Pe3ysIbTaTOB
HAyYHBIX UCCIICTOBAHHN
3HaTh:
3-1 baszoByro JuTeparypy H
UCTOYHMKM  HMH(pOpMamuu B
o0JacT TEOXMMHH IPOLECCOB
pyaooOpa3oBaHus
IK-4 W1 3-2 [TpuHnMIBI [IOMCKa
-1nka4 .
CrniocobeH u3y4arb U HE00X0AuMOMH uHpOpMaLuy,
Ucnions3yet yuebHy1o,
UCIIOJIb30BaTh HAyYHO- CIIPABOUHVIO MOHUMAsi  TEPMHUHOJOTHIO U
TEXHUYECKYIO P Y0, coJiepKaHue TUCIUTITUHBI
NEPUOANYECKYIO,
uH(pOpMaLnIO, TPUMEHATh Ymersn:
o (GOHIOBYIO TUTEPATYPY U
OTEYECTBEHHBIN U Y-1 [IlpumeHsaTb MeETOIBI U
. MH(pOpMallMOHHbIE
3apyOeKHBIN OIBIT IPH KOMIIBIOTEPHBIE IPOTPaMMBI
PECYPCHI T€0JIOTMUYECKOTO, o
BBITTOJIHEHUH 3324 00paboTKH re0XHMHUYECKO
T€OXHUMUYECKOTO H
Hay4HO- nHpopmanuu
. HKOJIOTUYECKOTO MPOdUIIs
HCCJICIOBATEIbCKOMN V-2 IlpumeHsATh,  cHenUaIu-
NIPY BBITTOJIHEHUH HAYIHO-
paboThI 3UpPOBAHHbBIE npocdeccu-
UCCIIEI0BATEIBCKUX PadoT
OHaJbHbIE  TEOPETHYECKHUE U
MpaKTHYeCKHe  3HAHWS  JUIs
POBEICHUS TEOXUMHUYECKUX
HCCIEA0BAHUI
Baanern:
B-1 MerogaMu  CHCTEMHOIO




N-2nk4

Opuentupyercs B
CTPYKTYpPE COBPEMEHHBIX
MH(OPMaLMOHHBIX
UCTOYHUKOB, PECYPCOB U
JUTepaType s MoucKa 1
noa00pa aKkTyanbHOI
uH(pOpMaLu WK
yri1yOJeHus 3HaHuH B
pamKax perieHus
KOHKPETHOU
poQeCCHOHAIBHON 3a/1auu

aHanu3a F€OXUMHYECKUX
YCIIOBUM MHUTpaLUU 51
HAaKOILICHUS XUMHUYECKUX
3JIEMEHTOB

B-2 HaBblkamMu mnpuMeHEHUS
TEOPETUUECKHUX OCHOB
CIELUAaJIbHBIX U HOBBIX Pa3/eiiOB
re0J0rM4eCKUX HayK npu
penieHnu 3a1a4
npodeccrnoHaIbHOM
JEATEIbHOCTH

3HaTh:

3-1 ocHOBHBIE METO/IbI
MOJYYEHUSI TEOXUMUYECKOMN
uHdopmaruu

3-2 npuHIHUIEI pabOTHI €
(hoHIOBBIMH MaTepHaIaMu
Ymernb:

¥Y-1 AHanu3upoBaTh pe3yabTaThl
F€OXUMHUYECKUX aHOMaJIUI

Y-2 camocTosTENLHO 0000I1aTh
PE3YJIbTATHI, TTOJIYICHHEIC B
IPOIECCE PEIICHUS
npodecCHOHaIbHBIX 3a7a4
Baanern:

B-1 HaBpIKaMu OLIEHKH
NEPCIIEKTUBHOCTU aHOMAJIHI
B-2 npuHIMnamMu pemeHus
CTaH/AapPTHBIX U HECTaHAAPTHBIX
3ana4 npodeccuoHaIbHON
JIeSITEIbHOCTH C
HCIIOJIb30BAHUEM COBPEMEHHBIX
UH(GOPMAIMOHHBIX PECYPCOB




4. COAEP)KAHUE U CTPYKTYPA JUCIUIIJIMHBI

O0beMm AUCIHHUIIJINHBI COCTABJIACT 3 3a4eTHBIX CAMHUI, YTO COCTABJIACT 108 AKAACMHUYICCKHUX 9aCoB, B TOM 4YuCJI€ 3 AKAACMHUICCKHUX YaC0B Ha
3auer. M3 Hux 36 yacos — IIpaKTUYCCKas IIOATOTOBKA.

(I)opMa HpOMe)RyTO‘lHOﬁ aTTeCcTalMM:. 3a4€T.

4.1 Couepmanne AUCHUIIJIMHBI, CTPYKTYPHUPOBaAHHO€ II0 TeéMaM, ¢ YKa3aHuE€M BH/I0B y‘leﬁHbIX 3aHSATHH M OTBEJEHHOI0 HA HHX
KOJIN4YeCTBA aKAACMHUYICCKHUX YaC0B

Bunel yueoHoii padorsl,

BRJIIOYasi CAMOCTOATEC/IbHYIO pa60Ty Oﬁy‘lalOlHI/lXCH,

MNPAaKTUYECCKYI0 NOATOTOBKY M TPYAOEMKOCTH
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3AHATHSA
1 |PynoobGpa3syromue cuctemMbl 2 | 14 6 4 6 4 YCTHBIH onpoc
5 Hcrounuku opozo- U pynooOpasyromux o | 2 3 8 8 6 YerHblii onpoc
KOMIIOHEHTOB U UX KOHLIEHTPALU
3 I'eoxumMuueckre CBOMCTBA DJIIEMEHTOB M CTEICHb HUX 2 22 8 8 8 6 VeTHBIH onpoc
MPOSIBJIICHUS B PA3JIUYHBIX MPUPOAHBIX CUCTEMAX
4 I'eoxuMmuyeckre 0COOEHHOCTH Hop0ﬂ006p33y101u1/1x 2 24 8 8 8 8 VYcrHblit onpoc
3JIEMEHTOB B IPUPOJHBIX CUCTEMAX
5 ['eoxumMuueckre OCOOEHHOCTH PyI000pa3yIomuX H 5 | 99 5 8 8 6 3auer
PCAKHUX 3JICMCHTOB B ITPUPOJHBIX CUCTEMAX
Bcero 108 36 36 1 30 2 3




4.2. TIlnan u MEPEICHb TEM CaMOCTOSITEIbLHOM paGOTLI Oﬁy‘lalOIIII/IXCH no JTUCHUIIJIHHE

DopmMupYyeMbIii
y‘leﬁHO-MeTO}II/I‘leCKOC
. OuneHovHoe HHIUKATOP TpynoemkocTs,
Ne HaszBanue pa3zjaena, TeMbl Bua camocrosiTteqibHOI padoThI obecneyeHue
CpeacTBo JOCTHKCHUSA o qacoB
CaMOCTOAITEJbHOMH padoThI
KOMIIETCHI U
N-1nk-1 Cmm. 5 - yueOHo-
Brimmonnnenue noMmaiHero N/1-2nk-1 METOIUUECKOE u
1 | PynooGpa3ytomiue cucteMbl cobeceoBanue 4
3aJJaHuS U-1nk4 | uadopmarn. obecrieueHue
N/1-2nk-4 JUCIIUILINHEI
BrimonHenue nomariHero NA-1nk1 Cmam. 5 - yueOHo-
Hcrounuku OpoJo- u
3aJlaHUA N/1-2nk-1 METOINYECKOE "
2 | pynoo0Opa3yronmx KOMIIOHEHTOB U cobeceroBanHue 6
N-1nk-4 uHpopmarll. odecrieyeHue
WX KOHIICHTPALIH
N/1-2nk-4 JUCIHUILINHEI
. Brinonnenue gomaiixero Cmm. 5 - eOHo-
I'eoxumuueckue CBOIiCTBa A NI-1nk-1 yi
3aJIaHus METOMYECKOE u
3JIEMEHTOB u CTCIICHb 0. N/1-2nk-1
3 cobecenoBanme nH(pOpMaIMOHHOE 6
[IPOSIBJICHUS B pa3IMYHbIX N-1nk-4
obecrnieueHue
MPUPOAHBIX CUCTEMAX N-2nk-4
JIACTTUTITAHBI
Brinonnenue nomaiixnero -1 Cmm. 5 - y4eGHo-
-lnka
I'eoxumuyeckue 0COOEHHOCTH 3a1aHus ne, METOINYECKOE u
-21K-1
4 | mopoaoo0Opa3yrommx 3JIEMEHTOB B coOeceioBaHNE V-1 MH(OpPMaLIMOHHOE 8
-lnk-4
MPUPOJHBIX CUCTEMAX ne, obecrnieueHue
-21K-4
JIACTTUTITAHBI
Brinonnenue nomarniHero -1 Cmm. 5 - yuebHo-
-lhka
I'eoxmmuueckue 0COOCHHOCTH 3a1aHUs V-2 METOINIECKOC u
-21K-1
5 | pynoobpasylmux U PEaKuX cobece0BaHNE V-1 MH(POPMALIMOHHOE 6
-lnk-4
9JIEMEHTOB B IPUPOIHBIX CUCTEMAX obecrieueHne
NJI-2rik-4

JUCLIUILINHEI




4.3. Coaep:xxanue y4eOHOro MaTepuasia

PynooOpa3syiomue cucrempl. Pa3sHooOpasue ©  SBOJIONMOHHAS  HM3MEHYHUBOCTh
pynoo6Opasyromux cucreM. CHUCTEMHBIH NOAXOJ B HU3YYEHUU IPUPOJHBIX CUCTEM.
Kputepun  emuHCTBA  MPUPOAHBIX  PyHOOOPa3yIOIIUX  CHUCTEM. Macurab
PYy1000pa3yIOMIUX CUCTEM.

HcTouyHuKY MOpoo- U pyao0Opa3yonMX KOMIOHEHTOB U UX KOHIeHTpalus. OCHOBHbIE
UCTOYHUKU SHEPTHM M MX pOJb B pyaooOpa3oBaHuMH. MeTacoMaTHUECKUE H3MEHEHUS
MOJICTUIAIOIINX U BMEUIAIONINX OPYACHEHHE MOPOJ U UX POJb B pynoodpasoBanuu. O
KPUTEPHSIX CHHXPOHHOCTH M Pa3HOBPEMEHHOCTH MPUPOIHBIX 00pa30BaHHH.
['eoxuMuueckre CBOMCTBAa 3JIEMEHTOB M CTENEHb HX INPOSABICHHUS B Pa3IUUYHBIX
IIPUPOJHBIX cUCTEMaX. ['€OXMMHUUYECKHE CBOKCTBA JIEMEHTOB U CTEIICHb UX IPOSIBIICHUS
B Pa3IUYHBIX NPUPOJIHBIX CcUCTEMaX. MHUHEPATIOro-reOXMMUYECKHE OCOOEHHOCTH
BEPTUKAJIbHON 30HAJIBHOCTU PACHpPENENICHUs PYAO0Opa3yIOUIMX U PEIKUX 3JIEMEHTOB B
MECTOPOKIACHUSAX.

['eoxumuueckne 0co6EHHOCTH OPOJ000Pa3yIOUINX IEMEHTOB B IPUPOIAHBIX CUCTEMAX.
['eoxumuueckre 0coOOEHHOCTH MOPOA00OPAZYIOIINX 3JIEMEHTOB B MIPUPOJAHBIX CHCTEMaX.
Kucnopon n kpemunit. Kanmit u Harpuii. Kanbuuii 1 maraui. Kanpumii m Marauid.
VYrnepon, pochop u xiop.

['eoxumuueckre 0COOEHHOCTH PYA000pa3yrOIIMX M PEIKUX 3JIEMEHTOB B IMPUPOIHBIX
cucremax. Cepa, cenen, Tesryp. XKene3o u meap. 301010 U cepedpo. CBUHELl U BUCMYT.
[unak u kanmuit. Monubaen, peanit 1 ocmuid. CypbpMma u Mblibsk. OnoBo. ['eneTndeckoe
3HAUYE€HHUE KOJMYECTBEHHBIX COOTHOILLIEHU 3JIEMEHTOB B TEOXMMUYECKHUX Iapax.

IlepeyeHb ceMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX padoT

Ne Ne HanmenoBanue | Tpynoemkocts | Ouenounbie | @opmMupyembie
n/H Pa3zpnena u tembl CeMHUHAPOB, (uac.) cpeacrsa KOMIIeTEHIM U
NMPAKTHYECKUX (MHIMKATOPHLI)
u
J1a00paTOPHBIX
padoTt
1 PacuerHo- N/I-1nk-1
Brimonnenue
Pynoo6pasyromiue rpadguieckoe N-2mk-1
JIOMAIITHETO 6
CHUCTEMBI 3aJ1aHUE N/1-1nk-4
3aJlaHus V-2
-ZTIK-4
2 O6paboTka u -
VICTOYHMKM TIOPOJIO- o epHKa CaeCTEA Pacuerno NI-1nk-1
U Pya006pasyomux I/I](_)[XO,Z[HLIX 3 rpadueckoe NJ-2nk-1
KOMITOHEHTOB M HX 3a1aHHC NJI-1rik-4
B AHATUTHYECKHUX W2
p JTAHHBIX. A-2ric-4
3 | T'eoxumuueckue PacuetHo-
CBOMCTBa DIIEMEHTOB Onera
H CTOIICHD x| OCHOBHBIX rpaduieckoe W-1nk-1
CTATHCTUYECKHIX 3a/laHnAC N/I-2mx-1
HPOSIBIICHUSI B 8
apaMeTpoB N-1nk-4
PasIMHHbIX AQHAIIUTUYECKUX NI-2
HPUPOTHBIX H-2nic4
JAHHBIX
crcTeMax
4 | T'eoxummuueckue PacuertHo-
0COOEHHOCTH NJ-1nk-1
10PO1006pa3yIOIINX Crannaprusats rpadurieckoe N-2r1k-1
p pasytomt reOXMMHYECKHX 8 3a/lanue i
DJIEMEHTOB B N/1-1nk-4
JAHHBIX
MPUPOTHBIX N/1-2nk-4
crcTeMax
5 | T'eoxumuyeckue MHuoromepHast 8 PacuertHo- N/T-1nk-1




0COOEHHOCTH CTaTHCTHKA rpadguveckoe N-2nk-1
PyJ000pasylomuX U | TEOXMMHYECKUX 3aaHue NJI-1r1k-4
PEAKHX DIEMEHTOB B | JAHHBIX NJT-211kc4
HPUPOIHBIX

cucTeMax

4.4. Meroanueckue YKa3aHusi 10 OPraHU3allid CAMOCTOSITeJIbHOH PpadoThI
CTYEeHTOB

IIpakTnueckas padora Nel

Hean: OO0yueHrne HaBbIKaM pabOTHI ¢ aHATUTHYECKON MHpopMarmeii. OrieHKa KayecTBa
NEPBUYHON aHATMTUYECKON HMH(OpPMAIMH, TMOATOTOBKA K CTATUCTHYECKOMY U MHOTOMEPHOMY
aHau3y.

Xon BbinojiHeHus1 padboTel (MeToanKa BINOJIHEHHUS 32 JaHHA):

IIpy mnpoBeneHMHM TIeONOrO-MOMCKOBBIX M pa3BeAOYHBIX padoT  cHenuagucTaMm
HE00X0uMoO padoTaTh C aHAIUTUYECKOH HMH(pOpMalMen, MOTy4eHHOUW I Pa3TUYHBIX BUIOB
reoJIornyeckoro marepuana. B mpaktuueckoir pabore paccmarpuBaercss mpumep oOpabOTKH
NEPBUYHON I€OXMMHUYECKON MH(pOpMaluy, NOJyYEHHOU B pe3yjabTaTe T€OXMMHUUYECKON ChEMKHU
110 BTOPUYHBIM opeosiaM paccesiHust (BOP).

[Tocne Toro kak reOXMMUYECKHE MPOOBI MPOLUIA CTAUIO JJAOOPATOPHBIX UCCIEIOBAHUM,
nabopaTopus MOATOTABIMBAET U BBICHUIAET MPOTOKOJBI MCCIEAOBAHUI B BHUJIE 3JIEKTPOHHBIX
tabmur, excel u pdf, B KoTopeix comepkutcs MHPOpMAIHs O JIaOOPATOPUH, AHAIUTHYCCKOM
METO/Ie, COACPIKAaHUs JIEMEHTOB B ITPOOAX U M.

Jnst mocnenyromeid o0pabOTKH  aHATUTHYECKUX JAHHBIX, MPOTOKOJIBI HEOOXOIUMO
COCMHUTh B OAHY OOIIyr Tabiuily, cOOJIto/asi MPaBUIBHOCTH 3alOJHEHUS CTOJOLIOB JJis
UCKIII0YeHHs] omnOoK. CrenyromuM naromM Heo0X0AUMO COMOCTABUTh aHAJTUTUUYECKUE AAHHbIE
¢ reorpaduueckoit mpuBsS3KOM. [l 3TOro cTyAeHTaM BblIaeTcs Tabaula KOOpAUHAT, B KOTOPOM
3anucanbl KoopauHaTel B cuctemax koopauHat WGS84 u GK42, Beicota Haj ypoBHEM MODS,
HOMep reoxumuueckot mpoosl. [Ipu conocraBnenuu AByx tabmui (Tabauma ¢ aHaIMTHYECKUMU
JMAHHBIMM W Ta0NHIa C MPHUBSI3KaMH) OOLIMM IOJIeM sIBJIsseTcsl Homep mpoObr (Sample). Ilo
OKOHYaHHUIO0 00bETUHEHUSI IPOTOKOJIOB JIOJKHA TIOTYUUTHCS TabsinIa, MoKa3aHHas Ha.

Ha cnenyromem srane npou3BOAWUTCSA OLIEHKA KadecTBa MEPBUYHON TIE€OXUMUYECKOU
uHpopmauuu. KoHTpone ocymiecTBiasieTcs Ui ONEPATUBHOTO  YIpPaBJIEHUS KaueCTBOM
NEPBUYHON TreoXuMudeckod HUHGPOpMaIlMU, OLEHKU MOTPEelIHOCTeH ONpeAeNeHud Hu HX
JaNbHEHIero y4yera Npu aHaIW3e TeOXMMHMYECKMX JaHHbIX. KauecTBo ompoOoBaHus Mpu
FEOXUMHUYECKHUX padoTax KOHTPOIHUPYETCS IMyTEM IMOBTOPHOTO 0TOOpa Mpod, 0OBIYHO, B 00beMeE
2-3% ot ofmero xonuyecTBa mpod. I1o JaHHBIM MEPBUYHOTO M KOHTPOJIBHOI'O ONPOOOBAaHUS
PacCUMTHIBAETCSI IOTPEIIHOCTh PabOT, KOTOPYIO CIEAYET YUYUTHIBATh MPH IMOJCUYETE BEIUYUHBI
re0XMMUYECKOro ()OHA U BBIJCICHUH T€OXMMHUYECKUX aHOMaui. J{j1st a3Toro u3 ooueit Tabuuis!
AQHAINTUYECKUX JaHHBIX HEO0OXOJMMO HaWTH MpoObl € HOMEpPOM, B KOHIIE KOTOpPOTO
OpUCYTCTBYeT JaTtuHcKas OykBa «K». Cozgarh HOBYHO Ta0iuily, B KOTOpoil Oynyt
pacrnojaratbCs aHAIUTUYECKUE JIaHHbIE PSAAOBOr0 U KOHTPOJIBHOTO ONPOOOBAHHUS.

JUis  monydyeHHOM TaOJMIbl pPAacCUMTHIBAIOTCS CUCTEMAaTHYeCKWe M CllydyaiiHble
MOTPENIHOCTH COTJIACHO METOJIMKH, OnMHcaHHOM B (MHCTpyKUMs 1O T€OXMMHUYECKUM METOJaM
NOUCKOB... 1985). CucremaTnueckoil (Scuer.) HA3BIBACTCS MOTPENIHOCTh MU3MEPEHUs, KOTOpas
0CTaeTCs MOCTOSHHOM WJIM 3aKOHOMEPHO U3MEHSETCS MTPU MOBTOPHBIX U3MEPEHUSAX OJHOU U TON
ke BenuyuHbl. CHCTeMaTH4ecKHe MOTPEUIHOCTH BBISBISIOTCS W ycTpaHstorcsa. Jlyig oneHku
OTHOCHUTEJIbHOM CHCTEMaTHYeCKOW MOTPemHOCTH (Scucr) CIEAYET OIPENeNUTh CPEIHIO0
CHUCTEMAaTHUYECKYIO MOTPEITHOCTD Acper TIO CIIEYIOIIEH hopmyTie:

_ (LgCiy —1gCyq) + (LgCiz — 1gCia)+... (LgCin, — 1gCip)

Acyer.= n (1)

I'ne Ci — comepkaHue 3IeMeHTa B psoBoil mpobe, Ck — cojaep)kaHue 3JeMeHTa B
KOHTPOJILHOM 1po0e, N — KOJUYECTBO P00, MOABEPTIIMXCS KOHTPOIIO.




AHntunorapudm  cpemHel = CHCTEMaTHYeCKOW  TOTPEIIHOCTH  JaeT  BEIUYUHY
OTHOCHUTEJIFHON CHCTEMaTUYECKOW IMOTPEUTHOCTH Scucr. (2), KOTOpasi MOKa3bIBaeT, BO CKOJBKO
pa3 mepBbIe Pe3yIbTaThl CHCTEMATHIECKH OOJIBIIE WIIM MEHBIIIE BTOPHIX:

SCI/ICT. = antlgACl/ICT (2)

3Ha4YeHUS Scucr. B UHTEpBae OT 0.95 mo 1.05 cumrarorcs momyctumbiMu. Eciu 3HaUeHHS
BBIXOJIAT 3@ TMpEeJeibl JIONYCTUMBIX 3HAYCHUHM, JUISI HCKIIOUYEHHS] CHUCTEMaTUYECKOU
MOTPEIIHOCTH, BEJIMYMHY CpEAHEM CHCTEMaTH4YEeCKOW MOTPEemIHOCTH Acyer alnreOpanyecku
BeryuTarotcs u3 Beex 1gCi.

Jliig onpeniesieHusi OTHOCUTEIBHON CITy4ailHON MOTPEHIHOCTH Scuyy. CHauajIa BEIUMCISETCS
CpeHsis ciiydaiiHasi OTPEITHOCTh T€OXUMHUYECKON CheMKHU Acnyy.:

|ILgCiy — 1gCial + [LgCiz — 1gCial+... |LgCin — LgCiyl
ACleq.= (3)
n*+/2

Benuunna oTHOCUTENBHOMN CpeliHel CIIy4ailHON MOTPEIIHOCTH Scayy, IPEACTABISAET COOOM

AHTWIIOTapU(M CpeTHEN CITydyaltHOM MOTPEIIHOCTH Acyy.:
Scny'{. = antl.gAcny'{. (4)

Benuunnaa Scuy. MOKa3bIBaeT, BO CKOJBKO pa3 IONYYCHHBIC 3HAYCHHUS COJCpIKaHUN
9JIEeMEHTOB OoJbllle Wi MeHblle UCTHHHBIX. CornacHo (MHCTpyKIHS MO T€OXUMHUYECKUM
METO/JaM TIOMCKOB... 1985) 3HaueHue Sciya. HE AOMKHO mpeBbIaTh 1,6 mpu ordope mpod
PBIXJIBIX OOpazoBaHuit U pacteHudd u 2,0 B ciydyae OmpoOOBaHMS KOPEHHBIX MOPOJ, T.C.
W3MEPEHHBIC COJIEPKAHUS IJIEMEHTOB B T€OXMMHUUYECKOM I0JIE MOTYT B CPEIHEM OTJIMYATHCS OT
HUCTUHHBIX He Oojee yeMm B 1,6+1 umu B 2,01 pasza coorBercTBeHHO. [Ipn Oosbiieli BelmuunHe
CIIy4aiiHOM MOrPEUIHOCTH ChbEMKa CUUTAETCS OpaKoM.

CTyneHThl BBINONHSIOT BBINICONHMCAHHBIE OMNEpAllMd M JAl0T OIEHKY MEPBUYHBIM
AQHAJTUTUYECKUM JTAHHBIM 10 KOKIOMY U3 XUMUYECKUX DJIEMEHTOB.

IIpakTnyeckas padora Ne2

Hean: IlpuoOpereHre HABBHIKOB OIICHKA OCHOBHBIX CTaTUCTHYECKUX IapaMETPOB
AHAIUTUYECKUX JaHHBIX ((QOHOBBIE COJEp)KAaHUS, CTAHJAPTHBIE OTKJIOHEHHS, CTaHAapTHHIC
MHOXHUTEJIH, MHUHUMAaJIbHO-aHOMAJIbHBIE COJEPKAHHUS M Jp. CTAaTUCTHYECKUE TapameTphl) B
nporpaMMHOM Mpoaykre Statistica ¢ 1efpl0 MPUMEHEHUS TMONYYSHHBIX XapaKTePUCTHK JIst
MIPUBEJICHUS K CTAHIapTU3HUPOBAHHBIM 3HAUCHUSIM T€OXUMHYECKUX TaHHBIX.

Xon BeinosiHeHHs padoTel (MeToanka BbINOJIHEHUS 3aaHNUSA):

JI1st cBOAHOM TaOMUIIBI aHATUTHYECKUX MCCIIEI0BaHMM, KOTOpas Oblla c/iefiaHa B IEPBOit
MpakTHYeCcKo padoTe, HEOOXOAMMO HAWTH BCEe KOHTPOJbHBIE MPOOBI M HUCKIIOYUTh UX W3
JanbHEHIINX pacueToB. Takke HEOOXOIUMO HCKIIOYHUTH DJIEMEHTHI, KOTOpPbIE HE MPOILIN
MPOBEPKY KAaYECTBA MEPBUYHBIX AHATUTUUYECKUX JAHHBIX WM UMEIOT MAJIO€ KOJ-BO IMOJIE3HBIX
ONpEeAEIICHUN.

Jlarnee noAroToBIeHHas Ta0IUIIA 3arpyxaercs B mporpammy Statistica (puc. 5).

Jlanee, wcnoyib3ysl TMaHElb WHCTPYMEHTOB, CJENYET 3amyCTHTh aHainu3 «OCHOBHBIC
CTATHUCTUKH U Tabmuuel» (puc. 6). JlaHHBII aHanmu3 TMO3BOJISIET TOMYYUTh OCHOBHBIC
OTHUCATENbHBIC XapPAKTEPUCTUKHU TSI KAXKIOTO MPOaHATM3UPOBAHHOTO DJIEMEHTA.

OTU XapaKTEPUCTUKU MO3BOJSIOT ONPEAEIUTh apaMeTphl, KPaTKO ONMHMCAHHBIE HUXKE 110
TEKCTY.

l'eoxumuueckuii GoH - HauOolee TUMUYHBIA YpPOBEHb COJEPKAHUS XUMHUYECKOTO
AJIEMEHTa, CBOMCTBEHHBI T€OJIOTMUYECKOMY OOBEKTY WJIH OINPEASICHHOMY KOMIIOHEHTY
MPUPOIHON cpeapl (T. 1., TOUBHI U Jp.). Onpenensercs Kak cpeaHee, MeIUaHHOE UITH MOJAIbHOE
3HAUYCHHE COJICPKaHUS JIEMEHTA B MPeesiax TeOXUMHYECKH OJHOPOJTHOTO OOBEKTa: B T. TI. - HE
3aTPOHYTHIX BJIMSIHUEM SMUTE€HETUYECKUX MPOIECCOB; B PHIXJIBIX OTJIOKEHHUSX, OYBAX, BOJAX U
pacTeHUSX, XHUMHYECKHMH COCTaB KOTOPBIX CBOOOJIGH OT MPOAYKTOB  pa3pyIIeHUs
MECTOPOKACHH, TEXHOT€HHOTO 3arps3HeHUs U Ap. crienuuueckux GaKkTopoB.



CriocoObl OIEHKM TIeOXMMHYECKOro (hOoHAa 3aBHCAT OT MAaTEMaTHYECKOro 3aKOHa,
KOTOPOMY MOJUHUHSIETCS paclpeiesieHue CoJAepKaHui 3IEMEHTOB B BBIOOpKE (HOPMAIbHOMY WITH
JIOTHOPMAJIbHOMY ).

3amaya ompeneneHus MaTeMaTHYeCKOro 3aKOHA, KOTOPOMY MOJUMHSIETCS TO WU HMHOE
pacripesiesieHie COJIepKaHUHi HIIEMEHTOB B BBIOOPKE, PEIIaeTCsl ABYMSI METOIaMU:

e 'paduueckuii MeTroax — ONpEeIelieHHe [0 TOCTPOSCHHBIM TUCTOTPaMMaM  WIIU
KYMYJISITUBHBIM KPUBBIM PACIIPENEIEHUS YACTOT BCTPEUAEMOCTH COJIEPKaHNUN AJIEMEHTOB;

e MaremaTH4eCKHil METOJ — MpOBEpKa MpH MOMOIIM MaTeMAaTUYECKUX ONepanui, c
MOMOIUIbIO0 IPUMEHEHUS «KpUTepHeB cornacus» (kputepuii [lupcona u np.).

MuHUMaJIbHO aHOMAJIBHOE COJEpP)KAHUE DIIEMEHTAa — HW)KHEE 3HAUYEHHUE BEPOSITHBIX
AQHOMAJIUH JUIsl OTMHOYHBIX (M30JMPOBAHHBIX) TOUYEK C MOBBIIIEHHBIM COJIEP>KaHUEM SJIEMEHTOB.
B 3aBucumocTu 0T 3aKOHa pacIpeneaeHus IPUHUMAETCS BEIMYUHA:

Ca=C¢ + 3S — HOpM. 3aKOH pacrpeeICHHS
Ca = C¢@ + 3& — TOrHOPM. 3aKOH pacmpeesieHuUs

I'ne S — crangapTHOE OTKIIOHEHHE, € - CTAaHAAPTHBIA MHOKUTEIb

B stux mpenenax ¢ BeposTHOCTHIO 99,86 % nexar 3HaueHUs (POHOBBIX COAEPIKAHUI
9JIEMEHTOB, IOATOMY BEpPOSTHOCTh OIIMOOYHOTO OTHECEHHUS K YHUCIYy AaHOMAIUNA TOYeK,
XapaKTEPU3YIOIUXCS TOIBKO CIyYalHBIM KOJICOaHUSAMU (OHA, OUEHb MaJa.

Takum oOpazom B mporpamme Statistica ciemyer BbIOpaTh 3JIEMEHTHI, MOICIKAIIUX
aHAJIN3Y, BKIIOYUTH WU BBIKJIIIOUUTH IApaMETPhl ONMUCATENbHBIX CTATUCTUK, HACTPOUTH KOJI-BO
MHTEPBAJIOB Ha TUCTOTpaMMax pacnpeeneHuit (puc. 7).

ITocme BeIOOpa mapamerpoB HaxkarneM kHomku «OK» Oyager Havar aHamm3
OMHCATEIbHBIX CTATHCTUK JIA TE€X JJIEMEHTOB, KOTOphIe ObUIM BBIOpPAHBI U B paboueM OKHE
IpOTPaMMbI  OTOOpPA3sSITCA pe3yidbTaThl aHaNMW3a B BHAe Tabmumbl (puc. §). AHaMM3HPys
MOJyYEHHYIO TaOJIMIly MOXXHO MEPBHYHO TOHATH, KaK PacCHpeleleHbl AJIEMEHTHI, CKOJIBbKO
3HauUEHUN BbILIE Ipejaera OOHApYKEHUs, MHUHHMMAJIbHbIE M MAaKCHUMAaJbHBIE COJEp)KaHUs,
CTaHJapTHBIC OTKJIOHEHUS, U APYTUE BAKHBIC MapaMeTPbl, KOTOPbIE MOTYT OBITh UCIIOJIb30BAHbI
B JaJbHEUIIHNX KapTOrpaduIecKuX MOCTPOCHUSAX JAHHBIX JIEMEHTOB U UX UHTEPIPETALINH.

BepuyBiinch B OKHO HACTpOMKHM aHanM3a OMHMCATEIbHBIX CTAaTHCTUK BO BKIIAJKE
«HopmanbHOCTBY» HAcTpauBaIOTCA MapaMeTpbl IMOCTPOEHUS TUCTOTPAaMM paclpeaeseHus
AJIEMEHTOB (puc. 9)

[To oxkOHYaHWIO HACTPOMKH M HAXKATHIO KHONKHU «['MCTOrpaMMbl» NpOrpaMMa HA4yHET
pacyeT TMCTOTPaMM M UX NOCTPOEHHUE B paboueM oKHe nporpammsl (puc. 10)

IIpakTnyeckas padora Ne3

Hean: IlpuoOpereHre HABBHIKOB OICHKA OCHOBHBIX CTaTUCTUYECKUX IMapaMETPOB
AQHAIUTUYECKUX JaHHBIX ((OHOBBIE COJNEP)KAaHUS, CTAaHJAPTHBIE OTKJIOHEHUS, CTaHAApTHBIC
MHOKUTEIH, MUHUMAJIbHO-aHOMAJbHBIE COJEP)KAHUS W JIp. CTATUCTHUYECKHE MapaMeTphl) B
nporpaMMHOM Mpoaykte Statistica ¢ 1enbpi0 MPUMEHEHUS TONYYCHHBIX XapaKTePUCTHK JUIs
MIPUBEACHUS K CTAHIAPTU3UPOBAHHBIM 3HAYECHUSM F'€OXUMUYECKUX JaHHBIX.

Xoa BeinosiHeHus1 pa6oThl (MeToauKka BbINOJIHEHUS 3aJaHNUS):

Ha ocHoBaHuM MoONydeHHBIX HA MPEIbIAYIIEM 3aHATHU JTaHHBIX CTYyIEHTaM HEOOXOAUMO
CaMOCTOATENIbHO ONPENENIUTh 3aKOH PACHpEeICHHUs] Uil BCEX DSJIEMEHTOB W OINPEIEIUTH
TEOXUMHUYECKHH (POH B COOTBETCTBHH C 3aKOHOM PaCIpEICICHUS ISl KaXKIOTO dJIEMEHTA.

[Tpu HOpMATTBHOM 3aKOHE pacIpeICIICHUS:

Cd = cpennee (Mean)
[Tpu norapupmMuyecKu-HOPMAIIBHOM 3aKOHE PACTIPEICICHUS:
C¢ = menuana (Median)

UToOBI OXapaKTepu30BaTh YPOBEHb OTKJIOHEHHH COJEpKAHWUW DJIEMEHTa B OT/ACIBbHBIX
(GOHOBBIX MpoOax OT CpeaHEPOHOBOTO 3HAYCHHSI, MPU HOPMAIBHOM 3aKOHE CTaTHCTUYECKOTO
pacrmpeneneHus UCTOIb3YeTCs BEJIMUMHA CTAHIAPTHOTO (CPEeIHEKBAIPATHUECKOTO) OTKJIOHEHUS
S, a mpu morapupmMUUeCK-HOPMaTLHOM 3aKOHE — CTaHJAaPTHOTO MHOXKHUTENS €.



PobacTHas ouenka S¢
PobGacTHas onenka S mpou3BOIUTCS MO KBAPTHIISIM PACTIPEICICHUS, COOTBETCTBYIOIINM
25% (C25%) u 75% (C75%) HaKOTJIEHHON YacTOTHI.
I[To neBoii 1 MpaBoii BETBSIM LIEHTPAJILHOM YaCTH paclpe/IesieHrs MOTYT ObITh BBIYMCIICHBI
JIBE OLICHKH S:
S’ =1.4825 x (Cp-C25%),
S = 1.4825 x (C75%-Ca).
Ecnu 06a 3HaueHus OJM3KH [0 BEJIMYMHE, CIEYET B3STh CpEHee 3HAUCHUE U3 HUX:
Shb=0.5x(Sd+S"d).
Ecnu >xe nBa 3HaYEHUS CYLIECTBEHHO PA3IMYAIOTCS U €CTh MOJ03PEHHE, YTO KaKOe-TO U3
HUX OINpEAEJICHO HEHAJe)KHO WJIM HE BIIOJIHE COOTBETCTBYET (POHOBOW COBOKYITHOCTH JAHHBIX,
TO B KauecTBe S¢ jyulie B3sTh OJHO, O0JIee HaJe)KHOE 3HAUCHHUE.
PobacTHas ouenka ¢
PobactHas onenka ¢ mo KBapTUIISIM pacIipeieieH s MPOU3BOAUTCS IO (popmynam:
&’ = (Ch/C25%)148%
&’ = (C75%/Ch)+48%
Ecmu o6a 3HaueHwst ONM3KM 1O BEJIWYHMHE, CIEAYET B3STh CPEIHEE TeOMETPUYECKOEe

3HAUYCHHUC U3 HUX.
€¢=4Fb*5b

B cnyuae ke cymiecTBeHHOTo pasinuus € ¢ u € '¢, Korza ecTb OCHOBaHUS CUUTATh, YTO
OJTHO M3 3TUX 3HAYCHHUI HE BIIOJHE COOTBETCTBYET ()OHOBOW COBOKYITHOCTH JJAaHHBIX, B KAYECTBE
€ cienyet B3sATh OJIHO, O0Jiee HA/IEKHOE 3HAYCHUE.

OmnucaHHbI€e BbILIE apaMeTpbl HEOOXOAUMBI JUIs CTaHAAPTH3ALMU JaHHBIX. B mmpokom
CMBICJIE CTaHJapTU3alMsl JaHHBIX MPEACTaBIsAET COOOM Tan UX IpeaoOpabOTKH C LIEIIbI0
IPUBEJCHUSA K ONpesieIéHHOMY (hopMaTy U MPeICTaBIEHUI0, KOTOpbIe 00ECTIeUNBAIOT UX
KOPPEKTHOE NMPHUMEHEHHE B MHOTOMEPHOM aHAJIN3€, COBMECTHBIX MCCIIEIOBAHUSAX, CII0KHBIX
TEXHOJIOTUSX aHAJTUTUYECKOH 00pabOTKH.

JI1s1 KOPPEKTHOTO COTIOCTABIICHHS U BU3yaIH3allMy JAHHBIX PA3HOPOTHBIX BEIOOPOK C
LIEJIBIO COCTABJICHUS €IUHOM, IPUBEICHHON K OZJTHOMY YPOBHIO T€OXHMHUYECKOM KapThl HAa BCIO
TJI01Ia s PaboT, UCTIOJB3YIOTCS CTaHIapTU30BaHHBIE JaHHBIE 10 (poHOBEIM napamerpam u(Ci):

IIPU HOPMAJILHOM paclpeAeIeHUH COJepKaHUI:

u(Ci) = (Ci - Cd)/So
IIPU JIOTHOPMAJIBHOM PAacIpeIeIeHUH COIEePIKaHMIM:
u(Ci) = (IgCi - 1gCa)/1ge’d

CrannaptuzoBanHoe conepxkanue u(Ci) mpenctaBisieT coOOi ypoBEHb aHOMAaJIbHOCTH
colepkaHusi osnemeHTa wuiaM, 1o TepMmuHosnorun Al ComoBoBa (1985), mnokasarenb
KOHTPACTHOCTU reoxumuyeckoit anomanuu. Tak, u<O cOOTBETCTBYET COAEp)KaHUIO HUXKe (OHA,
u=(0 o3Hayaer, 4TO COJEep>KaHUE HAXOJWUTCA Ha ypoBHE (OoHA, U=] COOTBETCTBYET MEPBOMY
ypoBHIO aHoManbHOcTH Cd*el, u=2 — BTOpOoMy ypoBHI0O CD*€2, u=3 — TpeTbeMy YpOBHIO
agoMasibHOCTH CD*e3 U T.1.

Pacyersl, mo mnpuBeneHHBIM Bbiie (opmyiam, npousBomstcs B Excel (pue. 11) ¢
UCTIOJIb30BAaHUEM CTAaTHCTHYECKUX IapaMeTpOB, IIOJNYYEHHBIX B NPOTPAMMHOM MPOIYKTE
Statistica. 3mech camoe BaXKHOE YCIOBHE B TOM, YTOOBI MOJb30BATEIbh MPABHIBLHO ONPEIEIUIT
3aKOH paclpelesieHnss W HCIIOJIb30BaJl HYXKHBIE IMapamMeTpbl B 3aBHUCHUMOCTH OT CIEJIaHHOTO
BeIOOpa. B wmrore momkHa momyuurtcs Tabnuia excel, comepikamas craHAapTU3MPOBAHHBIC
F€OXMMHUYECKHE JAHHBIE C KOOPAUHATHOU MPUBS3KOM.

IIpakTHyeckast padora Ned

Heab: [IpuoOpeTeHne HaBHIKOB PabOTHl ¢ MHOTOMEPHBIMH CTAaTUCTUYECKUMH aHATN3aMU
C TEJBIO OTIPENICTICHUS ACCOIHAIINN XUMHUYECKUX DJIEMEHTOB.

Xoa BbinojiHeHus pa6oThl (MeToauKa BHINOJIHEHUS 3aJaHNUS):



B mpaktuueckoii paborte mcnosib3yercs Tabnuna excel craHmapTU3MpOBaHHBIX JaHHBIX,
BBITIOJITHEHHBIX B IPAKTUYECKOM paboTe 2-3.

I'eonorust  u3ydaeT  TreoJOrMYECKME  Tejla,  KOTOPbIE  HMEIOT  KOHKDETHBIE
IPOCTPaHCTBEHHBIE MapamMeTpsl (popMy, 00beM, TMHEHHBIE pa3Mepbl) U COCTOAT B OOJIBIINHCTBE
CIIy4aeB U3 XUMUYECKUX COEITMHEHUIN — MUHEPAJIOB.

B npegenax »TUX Treoloruyeckux Te, MUHepaybl oOpasyroT accouuauuu. Habop
MUHEDPAJIOB B aCCOLMAIMH, ONPEIENAETCS XUMUYECKMM COCTaBOM BEILIECTBA, ITOCTYIHUBIIETO B
00BbEM I'€0JIOTNYECKOr0 Teja U TEPMOJUHAMUYECKUMHU YCIOBUSAMH B IIEPUOJ KPUCTATIIU3ALUH.

[TocTosIHCTBO MMHEpaANBbHOIO COCTaBa (accoLMallis MUHEPAJIOB) U €ro OCOOEHHOCTH B
npezenax KOHKPETHOTO T'e0JIOTMYECKOro Teja MO3BOISIET BU3YaJIbHO BBIIEIUTH (3aKapTUPOBATh)
€ro B I'€0JIOTMYECKOM IPOCTPAHCTBE.

Acconpanys XMMHYECKHX 3JIEMEHTOB OyZeT OIpeleAThCs accolMalnueil MUHEpAaJoB H,
CJIEZIOBATENILHO, €€ PACIPOCTPAHEHUE B MPOCTPAHCTBE OYAET OMPENEATHCS PaclpoCTpaHEHHEM
MUHEPAJIOB.

WHpIMH ci0BaMHU, CYILIECTBYET CBA3b: T€0JIOIMUECKOE TEJI0 — ACCOLMALMsSI MUHEPAJIOB <>
acconpanus XMMHMYECKHX 3JIeMeHTOB. Kaprupys acconmanuioo XMMHYECKHX DJIEMEHTOB MBI
KapTUPYEM Ie0JIOTHYECKOE TENO.

JUis  BBIIENEHMSI acCOLMALUMNA XUMHUYECKHMX DJIEMEHTOB HCIOJB3YIOTCS METOABI
MHOTOMEpHOU cTaTucTUKU. Hanbosee mmpoko mpuMeHsoTCs:

® METOAbI KJIaCCU(PUKALMHU:
o KiactepHslii aHanus,
o Q — daxTopHbIi aHAIHN3.
® METO/bI COKpALEHUs YHCia IEpeMEHHbIX 0e3 MoTepu UH(HOPMATUBHOCTH:
o R — ¢akropHblii aHanus,
o Merto/ rmaBHBIX KOMIIOHEHT.

B nannoit mpakTryueckoil paboTe paccMaTpUBAIOTCS JIBa METOAa MHOTOMEPHOTO aHAJIN3a!
KJIaCTePHBIH U (PaKTOPHBII aHAIK3 B MPOrpaMMHOM poaykTe Statistica.

Jlisi  BBINIOJHEHHWs ~ KJIACTEPHOTO  aHajiW3a HEOOXOAMMO  3arpy3uTh  TaOnHily
CTaHIAPTU3UPOBAHHBIX 3HAa4YeHHH B mporpammy Statistica (puc. 12) u 3areM BBITOJIHUTH
NOCJIEZI0BATENbHO AEMCTBUSI, OIIMCAHHbIE U IT0KAa3aHHbIE HA pUCYHKax 13-14.

ITocne BBIOTHEHUS ATUX AEMCTBUI MporpaMma CTPOUT JIE€HIOTPAMMY CBSI3€H 2JIEMEHTOB
Mexay coOoit  (puc.14), Ha KOTOPBIX TOJB30BATENb MPOU3BOAUT AHAIU3 TMOJYYUBIIUXCS
accolMalnuii M CBA3BIBAET UX C TEOJOTMYECKMMH, MUHEPAIOTHYECKUMH, reo)U3NUeCKUMH U
JIPYTUMU JAaHHBIMH O paccMaTpuBaeMoi Tepputopuu (puc. 15).

@DaKkTOpHBIA aHAIN3 BBINOJIHSETCA 1M T€X CTaHAAPTU3UPOBAHHBIX JAHHBIX, KOTOpBIE B
HACTOSALIMI MOMEHT JIOJKHBI ObITh 3arpykeHbl B nporpammy. [locrnenoBarensHOCTh aelcTBUI
NoKa3aHa Ha pucyHkax 16-17.

ITocne BbIOOpa M BHICTABIIEHUS BCEX MMapaMeTPOB MPOTrpaMMa MOXKET MOCTPOUTh TaOJIUIIbI
(bakTopoB, KOTOpbIE OyAyT XapaKTepU30BaTh XMMHUYECKHE aCCOLMALIMU DJIEMEHTOB, I'padUKH
(GakTOpHBIX  HArpy3oK, MO3BOJSIOIIME HAMIATHO  MPOAEMOHCTPUPOBATH  BbIJCJIICHHBIE
accouuanuu. A TpH BBITPY3KE 3HAYEHHH (DAKTOPHBIX MEPEMEHHBIX MOTYT OBITH MOCTPOEHBI
KapTorpaguueckue TMpeACTaBICHUS MOJMAJIEMEHTHBIX II0Ka3zaTelel s paccMaTpuBaeMoit
TEPPUTOPHUH C MOCIEAYIOIIENH HHTEPIIPETAMEeN U IPUBSI3KON K T€0JIOrMUECKOi 0OCTaHOBKH.

5. VUEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECIIEUEHUE
JUCHHUIIJINHBI

5.1 nepeyeHb OCHOBHOI U 10NOJIHUTEIbHOM JUTEPATYPHI

OCHOBHAs JINTEPATYpPa

1. benerues A.H. Meramopdorennoe pynoodpazoanue. M.: Henpa, 1979, 275 c.

2. bypsix B.A. Metamop¢usm u pynoodpasosanue. M.: Henpa, 1982, 256 c.

3. BoiitkeBnu [.B., Kmememreitn JI.A., Xomomko FO.M. Poms opranmdeckoro
BEILIECTBA B KOHIIEHTPALIMKM METAJIJIOB B 3eMHOM Kope. M., 1983, 156 c.




4. Epmonaes H.II., CosunoB H.A. Crpatudopmuoe pynoobpazoBaHue B UYEpHBIX
cnanuax. M.: Hayka, 1986, 176 c.

5. Autunun B.C., Makpeiruna B.A. T'eoxumus sHporeHssix mnpoueccoB. Yacte Il
['eoxumus mporieccoB Meramopduszma u Meracomarosa. Mznarenscteo UI'Y, Upkyrck, 2006 1.,
130 crp.

JOTIOJIHUTEIbHAS IUTEpaTypa

1. Anexceenko B.A. JlanamadTHO-reOXUMUYECKUE UCCIIEAOBAHUS U OKPYKAIOIIAs Cpe/ia.
H3n-so Poct. YH-Ta, 1989. -122 c.

2. beyc A.A. T'eoxumus murodepsl. 2-e uza. M.: Henpa, 1981. — 196¢.

3. BunorpanoB A.Il. ['eoxumus pekux v pacCestHHbIX XUMUYECKHX JIEMEHTOB B TIOYBaX.
2-e u3g. M.: U3n-so AH CCCP, 1957. —237c.

4. Tonpammuar B.M. ['eoxumMudeckrue NMPUHIUIIBI PacIpeIeTICHUS PEAKUX AJIEMEHTOB //
Penxue sneMeHTH B M3BEPKEHHBIX TOPHBIX Mopojax u mMuHepanax / Pen.B.B. IllepOuna. M.:
W3 n-Bo nHocTpanHou auteparypsl, 1952. C. 9-16.

5.2 nepuoanyeckmne N3IaAHUA

I'eoxumus, Ilerponorus

Geochimica et Cosmochimica Acta, Applied Geochemistry

5.3. 6a3b1 JaHHBIX, HH(POPMAIMOHHO-CIPABOYHbIE U MOMCKOBBIE CHCTEMBI

http://www.nlr.ru (Poccuiickast HalMOHaJIbHAsE OMOINOTEKA);

http://www.viniti.ru (PedepaTuBHslii )xypHam);

http://www.library.ru (BupryanbHas cipaBoyHas Ciryx0a);

http://dic.academic.ru (CiioBapu 1 SHIIUKIIOTICIHH);

http://geo.web.ru (Mudopmammonnsie MuTepHET-pecypehl 'eonornveckoro ¢axysbrera
MI'Y);

http://elibrary.ru (Hay4nas snextpoHHasi OMOIHOTEKA);

http://www.sibran.ru (M3aarensctBo Cubupckoro otaeneHus Poccuiickoit AkaaeMuun
Hayk);

http://www.ribk.net (Poccuiickuii nHGOpMAIMOHHO-ONOIHMOTSYHBII KOHCOPIIMYM);

http://vsegei.ru (Bcepoccuiickuii HaydHO-HCCIIEA0BATEIbCKUN T€O0JOTHUSCKUIA HHCTUTYT
uM. A.Il. Kapnunckoro).

http://library.isu.ru/ru/resources/electronical.ntml (smextponnas Oubnmoreka - pasnen
uHpopmanmoHHoro pecypca Hayunoit  OubGnmnoreku  HMpKyTckoro rocynapCTBEHHOIO
YHHUBEPCHUTETA)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JIUCHUIIJINHBI

6.1. YueOHo-1a00paTOpHOE 000pPyI0BAHUE:

[Ipu mpoBeaeHUs NEKIMOHHBIX M CAMOCTOSTETIBHBIX 3aHATUN MO OCHOBHBIM paszzeliaM
JUCITUTUIMHBL ~ HWCIIOJIB3YIOTCS ~ KOMITBIOTEPBI, HOYTOYK, MYJBTHUMEIUHHBIA  TIPOEKTOP,
WUTIOCTPAaTUBHBIA MaTepuan B (opme KOMIBIOTEpHBIX mpe3eHTanuil. [Ipu  BbIMONIHEHUU
MPAKTHYECKUX pPabOT CTYACHTHI HUCIOJB3YIOT aHAJIUTHYSCKHE Oa3bl JIAHHBIX (pPe3ybTaThl
CHEKTPAbHOTO  KOJMYECTBEHHOTO, MHKPO30HJIOBOTO, XHWMHYECKOTO  KOJIWYECTBEHHOTO,
HEHUTPOHHO-aKTUBAIMOHHOTO ¥ Jp. aHAJIW30B) W KOJUICKIMU TOPHBIX IMOPOJ W MHHEPAJIOB,
Haxomamuxcs B coocrsennoctu UI'X CO PAH.

6.2. IIporpamMHoe obecrnieyenne
bazoBoe nmporpammuoe obecrnieuenne MS Office

6.3. Texuuuyeckue U 31eKTPOHHbIE CPEACTBA 00yYeHHS

1. MyneTUMeIUIiHBI KOMIBIOTEp (TeXHHWYECKHue TpeboBaHMs: rpaduyecKasi OrepanruoHHas
cucrema, ayauo- H BHUACO BXO)IBI/BBIXO)IBI, BO3MOXKXHOCTH BBIXOJla B I/IHTepHeT; OCHAaIICHHE
AKYCTUYCCKUMH KOJIOHKaMH, MI/IKpO(i)OHOM 1 HAYIIHUKaMH; C TaKETOM IPHUKIaJHBIX HpOFpaMM).

2. MynbTUMETManpOEKTOpP.


http://www.nlr.ru/
http://www.viniti.ru/
http://www.library.ru/
http://dic.academic.ru/
http://geo.web.ru/
http://elibrary.ru/
http://www.sibran.ru/
http://www.ribk.net/
http://vsegei.ru/
http://library.isu.ru/ru/resources/electronical.html

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[lpu peanuzamuu JaHHOH NPOrpaMMBbl  MPHUMEHSIOTCS — CIEAYIONIME 00pa3oBaTeIbHbIC
TEXHOJOTUHU: JICKIIMOHHO-CEMUHApCKOe OO0ydeHHe, NpaKkTHYecKue paboThl, a TaKKe
UCTIOJIb30BAHUE  BBIYMCIUTEIBHOM TEXHUKM M  TEJICKOMMYHUKAIIMOHHBIX CPEACTB IS
peanuzanuy MH(GOPMAMOHHBIX HPOLECCOB C LEIbI0 ONEPaTHBHOW M 3(PQEKTUBHON pabOTHI C
uHpopmanueil).

8. ®OHJ] OHEHOYHBIX MATEPHUAJIOB UIs1 TEKYIIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALIUA



Jdranbl GOpMUPOBAHUS KOMIIETEHIUI (MHAUKATOPOB JOCTHKEHUSI KOMIIETEHIUI1) U MX MOKa3aTejel (1eCKpUInTopoB)

Komnerenmus ITK-1

HanmenoBanue pa3iesia / TeMbl N-1nx: N-2nx1
(B cooTBeTCTBHH ¢ Tadaumnei m.4.1) 3-1 3-2 V-1 V-2 B-1 B-2 3-1 3-2 V-1 V-2 B-1 B-2
Pynoobpa3yromue cuctemsl + + + + + + + + + + + +
Wcroynukn  mopogo-  u pynooGpasyiommx | N N N N N N N N N N N
KOMITIOHEHTOB M UX KOHIICHTPAIIUs
['eoxuMuveckre CBOKWCTBA 3JICMEHTOB U CTEIICHb UX
+ + + + + + + + + + + +
MPOSIBJICHHUS B PA3JIMUYHBIX IPUPOTHBIX CHCTEMaX
['eoxumuveckne 0cCOOEHHOCTH MTOPOI000pa3 1704
POAOO0PAsYIOL + + + + + + + + + + + +
AJIEMEHTOB B MPUPOJIHBIX CUCTEMAX
['eoxumudeckne 0COOCHHOCTH 000pa3yrommx u
PYA00bpasyolll + + + + + + + + + + + +
PEIKHX 3JIEMEHTOB B IPUPOIAHBIX CHCTEMaX




CooTHeceHHEe OLEHOYHBIX MATEPHAJIOB TEKYLIEr0 KOHTPOJS YyCHeBaeMOCTH
NMPOMEKYTOYHOM aTTeCTAIUU € Pe3yJbTaTaMM 00y4YeHM sl

NHupexc Homepa sananmii / Howmepa Bompocos
BOIPOCOB, U3
JIECKpUTITOpa U3 OI[CHOYHBIX
OLICHOYHBIX
HHIHKAaTOpa MaTepuaioB
MaTepuaioB .
Nnnexc JOCTIKCHHS . IPOMEXYTOYHON
KOHTPOJISI TEKYIICH
Wunexc HHIUKATOpa KOMITCTEHIIUH aTTecTallny,
yCIEBACMOCTH,
KOMITCTEHITUH JOCTHKEHHS (6 MO3BOJISFOIIHX
MO3BOJISTFOIIIX
KOMIICTCHIIUH | COOMBEmMcmauu ¢ OLICHUTH CTETICHb
OLICHUTH CTETICHb
pazoenom 3 c(OopMHPOBAaHHOCTH
. c(hOpMHUPOBaHHOCTH
Hacmosueu JIECKPHIITOpa
JIECKPHUIITOpPA
PIIN) KOMIIETEHLIUH
KOMITCTCHIIMU
3-1 1,234 1-20
3-2 1,234 1-20
V-1 1,234 1-20
UL V-2 1,234 1-20
B-1 1,234 1-20
B-2 1,234 1-20
TK-1 3-1 1,234 1-20
3-2 1,234 1-20
V-1 1,234 1-20
WJI-Zme V-2 1,234 1-20
B-1 1,234 1-20
B-2 1,234 1-20

8.1. OueHo4Hble MATEePHAJIBI VISl TEKYIEr0 KOHTPOJIS:

MaTepI/laJIbl AJIA MPOBEACHUSA TEKYIIECro KOHTPOJIA 3HAHUH CTYAEHTOB:

HNupuxaropsl
JOCTUKCHUSA
Ne Bua koHTpOIs KoHuTtposupyemble TeMbl (pa3ielibl) KOMIETeHIHH
n/H A P poaHpy pasi (KOMIIOHEHTBI),
KOTOpbIe
KOHTPOJIUPYIOTCSI
W/I-1nka
. T'eneTnueckas KiaccupuKanus WNJI-2nk-1
1 VeTHblit onpoc .
MECTOPOKIACHUI NJI-1nk-4
W/1-2nk-4
Hctounnku py10o0pa3yromumx NI-1nka
. KOMIIOHEHTOB 151 yCIIOBUSA N-2rx-1
2 VeTHbli onpoc
KPUCTAIUIN3AIA MarMaTH4YeCKUX N-1nk-4
MECTOPOKIECHUN N/T-2nx-4
WJI-1nka
y WJI-2nk1
3 YeTHbIH onpoc DHJIOT€HHBIE MECTOPOKICHUS
W/T-1nk-4
W/I-2nk-4
W/I-1nka
y N-2nk-1
4 YeTHbIH onpoc DK30r€HHbIE MECTOPOKICHHUS
W/I-1nk-4
N/1-211k-4
5 YcTHbIH onpoc MeTtaMop(horeHHbIE MECTOPOXKIECHUS N-1nk-1
6 YcrHblit onpoc TexHOTeHHBIE MECTOPOXKICHHS N-2rix-1




8.2 OneHoyHble MaTepHAJIbI VIS IPOMEKYTOYHOM aTTeCTALlUH

Cnenndukanus TeCTOBBIX 32IaHU J1JI5l IPOMEKYTOUYHOMH aTTeCTAIUH

Jlis poBeieHHs 3adeTa/sK3aMeHa 10 JUCHUIUTHHE «['€OXMMUS TPOIECCOB PyI000pa3oBaHMsI»
UCIIONIE3YETCSI KOMIUIEKT TECTOBBIX 3aJaHHUN, KOTOpBIe conepkar 12 3amanuii 6a30BOro ypoBHs
CIIOXKHOCTH, 5 3aJaHHUi TOBBIIMICHHOTO YPOBHS CIIOKHOCTH, 3 3aJlaHUH BBICOKOI'O YPOBHS
CIIO)KHOCTH ¥ HaINpaBJICHBI Ha OILEHKY CHOPMUPOBAHHOCTH CIECAYIOIMIUX KOMIICTEHIIUH
(naauKaTopoB noctwkeHus komnereHuid) M-1nk-1, UA-2nk-1, UA-1nk-4, U1-2nk-4

Bpewmst Ha BhITIONTHEHUE TECTOBBIX 3ajaHuil 60 MuHYT. MakcuManbHas cyMMa 0ajuioB 3a
MIPABHJILHOE BBIITOJIHEHUE BCEX TECTOBBIX 3aJlaHuil 45.

Ne Cuenapuii N
Tun TecroBoro Yposensb Konrpoaunpyembrii -
TeCTOBOI0 BBINIOJTHEHUS Bann
3alaHus . CJI0KHOCTH NAK
3aJaHusA TECTOBOI'O 3a1aHUS
Bri6pats oquH
NPaBWIbHBIA OTBET WJI-1mk-1
3aKkpBITOrO THUIA Ha 13 NPUBEICHHBIX )
. H-2nk-1
1 BBIOOp OJTHOTO BapuaHTOB. OTBET ba3zosslii V-1 1
MPaBHJILHOTO OTBETA 3aIcaTh B BUJIE A-ln-4
IUQpEI B TIOJIE N/I-2nk-4
OTBeTA.
o WI-1nka
TKPBITOTO THIIA C
P 3anuimre . HH‘ZHK-l
2 yKa3zaHHEM BEPHOTO DABIUILHEL OTBET BazoBerit WII-1 1
OTBETa p A-ln-4
W/1-2nk-4
Bri6pats onuH
MPaBHJIbHBIA OTBET N-1nk-1
3aKpBITOTO THUIA HA 13 TIPUBEICHHBIX WIT-2
y H-2rk-1
3 BEIOOp OJTHOTO BapuaHTOB. OTBET BazoBerit WI-1 1
MPaBHJIBHOTO OTBETA 3amucaTh B BUIC A-ln-4
uudpsl B moje WJI-2nk-4
OTBeTA.
YcTaHOBUTH
HpaBUIIbHYIO
HOCJIEI0BATENLHOCTb.
OTBeT 3aluIuTe B W-1nk1
3aKphITOTO TUMA Ha BUJIE
p A . N-2nk1
4 YCTaHOBJICHHE MIOCJIEI0BATEIILHOCTH bazosbrit WI-1 1
TIOCJIEI0BATENILHOCTH dp, A-ln-4
COOTBETCTBYIOIINX W-2nik-4
TIPEATI0KEHHBIM
BapuaHTaM B I10JIe
OTBETOB
Bri6pats onun
IIPABWIBHBIN OTBET WT-1rx-1
3aKkpBITOro THIA Ha 13 NPHUBEICHHBIX WIT-2
y H-2rk-1
5 BBIOOp OJTHOTO BapuaHTOB. OTBET BazoBsrii WII-1 1
MPaBHJIBHOTO OTBETA 3aIMcaTh B BUJIE A-ln-4
udpsl B Hosie N/I-2nk-4
OTBeTA.
Bri6pate onuH
NPaBWIbHBIA OTBET U-1nk1
3aKkpBITOTO THIA Ha 13 NPUBEIECHHBIX WI-2
y H-2rk-1
6 BBIOOD OJTHOTO BapuaHTOB. OTBET BasoBsrit V-1 1
NPaBHILHOTO OTBETA 3amucaTh B BUJC A-Lrxc-4
udpsl B moje NI-2rik-4
OTBeTA.
3aKpBITOFO TUIIA Ha YcTaHOBUTH o I/II[']-HK—l
7 BasoBsrit 1
YCTaHOBJICHHE NPaBUJILHYIO I/UI'ZHK-l




MIOCJICIOBATENILHOCTH | TIOCIIE0BATEIBHOCTD. N-1rik-4
OTBeT 3aIIUIINTE B " I[-ZHK- 4
BUZIE
MOCJIEI0BATENILHOCTH
u¢p,
COOTBETCTBYIOIINX
TIPEATI0KEHHBIM
BapuaHTaM B I10JIe
OTBETOB
BriOpate ouH
NPaBWIbHBIA OTBET WI-1mk-1
3aKkpBITOrO THUIA Ha 13 NPUBEICHHBIX V12111
8 BBIOOD OJTHOTO BapuanToB. OTBeT bazoBbrii
MPaBHJILHOTO OTBETa 3ammcaTh B BUJC WT-1rikc4
IudpEI B TIOJIE W-2nik-4
OTBETA.
Bri6pats onuH
MIPaBWIbHBIN OTBET WJT-1mk-1
3aKpBITOTO THUIA HA W3 TIPUBEICHHBIX WJT-211k-1
9 BEIOOp OJTHOTO BapuaHTOB. OTBET bazoBriii
MPaBHJIBHOTO OTBETA 3amucaTh B BUJE W/T-1nkc
uudpsl B moje W/1-2nk-4
OTBETA.
Bribpats onuH
IIPABWIbHBIN OTBET WJ1-1mk-1
3aKkpBITOro THIA Ha U3 NPHUBEICHHBIX WJT-211kc.1
10 BBIOOp OJTHOTO BapuaHTOB. OTBET ba3zosslii
MPaBHJIBHOTO OTBETA 3amucaTh B BUIC WT-1nic4
IUQpEI B TTOJIE W-2nik-4
OTBeTA.
Bri6pats onuH
MPaBHJIbHBIA OTBET W-1nk-1
3aKpBITOTO THUIA HA 13 TIPUBEICHHBIX T2k
11 BEIOOp OJTHOTO BapuaHTOB. OTBET BazoBerit
NPaBHJIBHOTO OTBETA 3aIMcaTh B BUJIE WT-1nic4
uudpsl B moje N/I-2nk-4
OTBETA.
Bri6pats onnH
IIPABWIBHBIN OTBET WJI-1mk-1
3aKkpBITOro THIA Ha 13 NPHUBEICHHBIX T2k
12 BBIOOp OJTHOTO BapuaHTOB. OTBET ba3zossiii
MPaBHJILHOTO OTBETA 3anucaTh B BHJC W/T-1rc
IUQpEI B TTOJIE N-2mic-4
OTBeTA.
Bribepure
HECKOJIBKO
MPaBIIBHBIX
BapUaHTa U JaiTe
KoMOuHUpOBaHHOTO KpaTKyIo
THIIA B BEIOOPOM apTyMEHTAaLUIO. NJ1-1mk-1
OJIHOT'O MJIU OTBeT 3ammcaTh B " I['ZHK-l
13 HECKOJIBKUX BUze OYKB, IToBblIIEHHBIH
MPaBUIIbHBIX OTBEYAIOIINX W/T-1ric4
BapUaHTOB OTBETA C MPaBHIbHBIM N/I-2nk-4
€ro apryMeHTanuen BapuaHTaM B II€pPBOE
T10JI€ OTBETA U
KpaTKyo
apryMEHTAaLUIO BO
BTOpOE M0JIe OTBETA
KombuHMpoBanHoro CootHecure ¢ NI-1nk1
14 THIIa B BEIOOPOM YTBEPKICHHUEM. [ToBsleHHBII WNJI-2nk-1

COOTBETCTBHUA C €I'0

OrtBeT 3ammcaTh B

WI-1nk-4




apryMeHranuei

Buze OyKB,
OTBEYAOIINX
IpaBUJIbHBIM
BapuaHTaM B IICPBOC
I10JIC OTBCTA U
KpaTKyIo
apryMeHTalHIo BO
BTOPOE I10JIC OTBETA

NJ-2nik-4

15

KombOuanpoBanHoTO
THTA B BEIOOpOM
COOTBETCTBUSI C €TO
aprymeHrauuein

CootHecure ¢
YTBEPIKACHHEM.
OTBeT 3amucath B
BHje OYKB,
OTBCYAKOIIHNX
MPaBIIbHBIM
BapHaHTaM B IIEPBOE
I10JI€ OTBETA U
KPaTKyo
apryMEHTAIIUIO BO
BTOpOE MO0JIe OTBETa

TloBBIICHHBIHM

WJ1-1nk-1
NJ-2nk-1
NJ1-1nk-4
W/1-2nk-4

16

KomO1HMpoBaHHOTO
THIIA B BELIOOPOM
OJTHOTO WIIN
HECKOJIBKIX
MIPaBHIIBHBIX
BapHaHTOB OTBETA C
€ro apryMeHTanuen

Bribepure nBa
MPaBUIIBHBIX
BapUaHTa U AaiTe
KpaTKyIo
apryMEHTAIHIO.
OTBeT 3amucaTth B
BUjE OYKB,
OTBEYAIOIINX
TIPaBUIBHBIM
BapHaHTaM B IIEPBOC
110JIe OTBETA U
KpaTKyIo
apryMEHTAIUIO BO
BTOPOE T0JIC OTBETA

TToBBIICHHBIHI

N-1nx-1
N-2rx-1
WJ1-1nk-4
NJ-2nik-4

17

KoMO1HMpOBaHHOTO
THTIA B BLIOOpOM
OJTHOTO WJIN
HECKOJIbKUX
MIPaBUIIBHBIX
BapUaHTOB OTBETA C
€ro apryMeHTanuen

Bribepure nBa
MPaBHIBHBIX
BapUaHTa U JaiTe
KpaTKyo
apryMeHTaLHIo.
Ortser 3amucaTh B
Buze OYKB,
OTBEYAIOIINX
MPaBHIbHBIM
BapuaHTaM B II€pPBOE
T10JI€ OTBETa U
KpaTKyo
apryMEHTALHUIO BO
BTOpOE M0JIe OTBETa

TloBBIIEHHBIHI

NJ1-1nk-1
NJ-2nk-1
W/I-1nk-4
NJ-2nk-4

18

OTKpBITOTO THIA C
Pa3BEpPHYTHIM OTBETOM

IIpoBectu onucanue
(hopmupoBanue
onpeieIeHHON

TPYTIIBI
MECTOPOXKICHUS
OTBeT 3amuIluTe B
I10JI€ OTBETA

Bricokuit

NJ1-1nk-1
NJ-2nk-1
NJ1-1nk-4
N/1-2nk-4

19

OTKpBITOl"O THIIA C
OTBE€TOM B BHJIC
3HA4YCHUA

[IpoBecTn onucanue
onpeaeNeHHON
IPYIIIIBI
MECTOPOXKICHHS
OTBeT 3aIUIINTE B
10JI€ OTBETA

Bricokmit

W/I-1nka
NJI-2nk-1
N-1nk-4
N/I-2nik-4

20

OTKpLITOl"O THIIA C
Pa3BEPHYTHIM OTBETOM

Brimmoraute ananus
CXEMbI U OIPEACIINTE

Bricokmit

NI-1nx1
N/I-2mx-1




OXapakTepu3yhTe N-1nk-4
OCHOBHbIE PY/IHbIE UJT-211k.4
JIEMEHTBI JUIs
KasKJ10TO 13
ropu3oHTOB. OTBET
3ammcath B MOJe
oTBeTa

Kputepuu onieHuBaHus U1 MOJTYy4YeHUs 3a4eTa :

Ounenka CymMmapHblii 62171 3a
BbBITOJIHEHHE TECTOBBIX 3aJaHUi
3a4TEHO 15-45
HE3auTCHO Menee 15

TECTOBBIE 3AJAHUSA JJ1A ITIPOBEJEHUA 3AYETA

Bapuanr 1
1. 'unepreHe3 Kak npouecc xapakrepusyercst
A. IlpeoOpa3zoBaHEM MUHEPATbHBIX BEIIECTB B BEPXHUX YACTIX 36MHON KOPBI
b. IIepenocom ocago4HOro Marepuana
B. BriBeTpuBanuem
I'. Ocaxxnenuem ocajaka

OTtBer:

2. PacniiaBiieHHOe BellleCTBO 3eMHOI KOPbI CHIIMKATHOIO COCTABA, HACBILLIEHHOE
(¢1ron1aMu Ha3bIBaETCHA (BOMILKTE MPaBUIIBLHBIA OTBET)

3. JlnareHne3s 3T0 npouecc

A. BeiBeTpuBaHus

b. IlpeoGpa3zoBanust ocagka B HOPOAY
B. Ocaxnenue ocanka

I'. Ilepenoc ocagoyHOro Marepuaina

OTtBeT:

4, Ykakurte BEPHYIO nmocjaeaoBaTeJiIbHOCTD 06pa30BaHl/lﬂ IK30I'€HHbIX
MGCTOpO)I():leHI/Iﬁ OTBET 3aIUIINTE B BHJIE ITOCIIEA0BATEIIFHOCTH L[H(bp, COOTBETCTBYIOIIMUX IPEII0KECHHBIM
BapHUaHTaM B I10JIE OTBETOB

A. OTnoXeHHe U OCaXICHUE PYTHOW MUHEPATU3AINHI

b. Pa3pymeHHe KOPCHHBIX UCTOYHUKOB

B. TpancnoptupoBka marepuraina

I'. OGpa3oBaHue MEPBUUHBIX Py

OTtBeT:



5. MecToposkieHusi, CBSI3aHHbIE ¢ KOPAMH BHIBETPUBAHUS OTHOCSITCSH K
A. ATEOUTUT-TPEH3EHOBBIM

b. Dx3orenHbM

B. I'unporepmanbHbIM

I'. TexHOT€HHBIM

OTtBeT:

6. ITo reHe3ucy BbleJsIeTCA JIBe PA3HOBHIHOCTH NIerMaTHTOB (BbIOepHuTe 2 0TBETA)
A. Marmarunueckue

b. Meramopdorennsie

B. I'maporepmaiibubie

I'. 'unpeprennbie

OTBeT:

7. YCTaHOBMTH TNPABUJIbLHYI0O I0CJ€I0BATEJIbHOCTh JTANOB ABTOMETACOMAaTO3Aa.
Oteer 3anuuMTe B BUAE MOCACA0BATEIBHOCTH HU(P, COOTBETCTBYIOIIMX MPEAJI0KEHHBIM
BApHAaHTAaM B 10Jie OTBETOB

A. IleramMmTHTOBBII

b. Marmatngeckui

B. I'mapoTepManibHbIN

I'. ABTOMETacOMaTH4YECKUI

OTtBer:

8. Co ckapHaMH CBSI3aHbI MECTOPOKIEHUSI

A. AMa30HOCHBIE KUMOEPIUTHI

b. 'opHoro xpycrains, 30J10TO-KBapLEBbIE, MPAMOpPa, KBAPLUUTHI, KPOBEJIbHBIE CIAHIIBI

B. XKeneszopynubie, BoOab()paM-MONIHOIECHOBBIE, MEIHO-MOJUOEHOBBIC, CBHUHIIOBO-
LIUHKOBBIE

I'. XpoMUTOBBIE, THTAHOMArHETUTOBBIE U PY/Ibl AJIEMEHTOB IJIATUHOBOW IPYMIIbI B
PACCIIOEHHBIX YIbTPAOCHOBHBIX KOMILIEKCAX

OTtBeT:

9. Ipouecc popMUpPoBaHNS MHUHEPATOB H3 MAarMbl, MPOTEeKaIIeld B HeApax 3eMiin
Ha3bIBaeTCs

A. I'myOuHHBIM

b. Dx30oreHHBIM

B. Metamopduueckum

I'. Dag0oreHHBIM

10. C peaxomMeTaJbHbIMU NErMATHTAMHU CBSI3aHBI MECTOPOKAEHUS
A. Li,Cs,Rb (Ta, Nb

b. MyckoBura

B. Kepamunueckoe colppe



I'. Pynst Be, mroopuT, qparoreHHble KAMHU

OTtBeT:

11. Cyab¢puanbie MeqHO-HHKeJeBble MeCTOPOKAEHMS B  OCHOBHBIX H
YJAbTPAOCHOBHBIX KOMILJIEKCAX OTHOCATCS

A. MarmaTtudeckoii rpymie

b. CxapnoBoii rpymmne

B. IlermaturtoBoii rpymmne

I'. KapOonaTuToBoii rpyrre

OTtBeT:

12. I'eoxumMusi pyAHOT0 MeCTOPOKIEHHsI — ITO:

A. I/ICTOpI/IH KOHLCHTPAMKU U paCCCAIHUA XUMHUUYCCKUX BJICMCHTOB B IIPOCTPAHCTBC €TI0
PYIHOTO TOJIA.

b. OtHomenue conepkaHus IEeMEHTa B JAHHOW CUCTEME K €r0 KJIapKy B 3eMHOM KOpe

B. CoBoKymHOCTB apareHeTUYECKUX acCOIHAIIHiA

I'. CoBKyITHOCTh TEOXUMHYECKUX 0OCTAHOBOK B IPEJIEIaX MECTOPOKICHHUS

OTtBert:

13. MecToposkieHusi M0 reHe3ucy JeJsiTcs Ha (BblOepUTe HECKOJIbKO BAPHAHTOB).
JlaiiTe KpaTKYI0 apryMeHTAlMI0 BO BTOPOE I0JIe 0TBeTa

A. I'mpporeonoruyeckue

b. Texunueckue

B Dunorennsle

I'. Texnorennsie

OTtBer:

OTtBer:

14. CooTHecHuTe reHeTHYECKHIl KJIACC MECTOPOKIEHUSI ¢ CEPUSIMU, K KOTOPbIM OHH
OTHOCATCSI

I'enernyeckui Kaace Cepus

A. Ci10’kHOTO TeHe3nca 1. Dugorennas

b. Metamopdorennas 2 TexHOTeHHAS

B. KomOuaMpOBaHHBIE OTBAIBI 3. Metamopduaeckast
I'. Ocanounsiii 4 DK30reHHas

OTtBeT:



15. CooTHecHuTe rpyninbl CKAPHOB € X onpeaeaeHnsiMUA. OTBeT 3aNUCATH B MOJI€e
0TBeTa B BUjie LU (P, COOTHOCUMBIX € YTBepP:KIeHHeM

A. DK30CKapHbI 1. 06pa3yroTCs 1Mo T0JIOMUTAM
b. Marne3najibHbI€ CKapHbI 2. pacnoJiaratoTcsi BHyTpU UHTPY3UH
B. DHyiockapHbI 3. pacriosiararoTcs 3a IpeeIaMyu UHTPY3Un
I'. I3BeCTKOBBIE CKapHBI 4. 00pa3yIoTCs 10 U3BECTHAKAM
OrtBer:
A|B|B|T

16. BbiGepute cTaguu (pOopMUPOBAHUS AJTLOMTHUT-TPE3€HOBBIX MECTOPOKIEHMIt
BriOepuTe A1Ba NpaBUJILHBIX BAPHAHTA W ONMINMTE 3TH cTaauu. OTBeT 3anucaTb B BHJIE
OyKB, OTBeYAWIIUX MPABWJIBLHBIM BapHAHTAM B IepBOe MOJe OTBeTa M KPATKYIO
apryMeHTAlHIO BO BTOpPOeE I0Jie 0TBeTa

A. JIukBanus

b. KanueBrIit MmeTacomaTo3

B. Ocaxxaenme

I'. I'peiizenn3anus

OTtBeT:

OTtBeT:

17. 'eoxumuueckue 6apbepbl ObIBaOT. OTBET 3anucaTh B BUjAe 0YKB, 0TBEYaIOIIUX
NMPaBUJIBLHBIM BAPUAHTAM B IepPBOe MOJIe 0TBETA M KPATKO ONHUIIMTE UX BO BTOpPOE MOJie
oTBeTa

A. MexaHnndecKumn

b. 'mnponornueckuii

B. ®usuko-xuMHuuecKue

I'. Ocamounsbrit

OTtBer:

OTtBer:




18. KpaTko onummute ()OpMUPOBAHUE IPYNIILI IErMATUTOBBIX MECTOPOKIEeHH

OTtBeT:

19. KpaTko onummTe rpynmnmy KapooHATHTOBBIX MeCTOPOKIeHU

OTtBeT:

20. KpaTko onummTe ()OpMHPOBAHNE TEXHOTeHHBIX MeCTOPOKACHUI

OTtBeT:

Bapmuanr 2
1. O6pa3oBanme 0ca0YHBIX MECTOPOKIECHHI CBSI3aHO C:



A. IMnmakTHBIMU TIpOLIECCaMU

b. BHenpennem uHTpy3uit

B. Ocaxnenuem ppIxjoro marepuasia
I'. JIukBamm marm

OTBeT:

2. Kararene3s 3To nmpouecc

A. BriBeTpuBaHus

b. 'myOuHHOE npeoOpa3oBaHKe 0CAIOYHBIX TOPHBIX TOPO/T IO BIUSIHUEM TTOBBIIICHHBIX
TEMIEpaTyp U JaBIeHUN

B. Ocaxnenue ocajka

I'. Ilepenoc ocagouyHoro marepuana

OTBeT:

3. MecTopokieHusi, CBI3aHHbIE ¢ KOMOMHHUPOBAHHBIMH OTBAJIAMM OTHOCSTCS K
A. ATbOUTUT-TPEH3EHOBBIM

b. Dx30reHHbIM

B. I'mppoTepManibHbIM

I'. TexHOT€HHBIM

OTtBer:

4. YcTaHOBUTH NPABWIBHYIO MOCJI€I0BATEIbHOCTH IBOJIIONUH MarMaTH4ecKoro
ouara. OTBeT 3anMIIMTe B BHJAE IMOCJAEI0BATEJIbHOCTH HU(P, COOTBETCTBYHOIIUX
NnpeaioKeHHbIM BAPHAHTAM B T10JIe 0TBETOB

A. IlnaBneune

b. Kpucrannuzanuonsas v rpaBuTaiiionHas auddepeHnnans npyu noHmkeHuu T

B. KOHTaMI/IHaHI/ISI - N'BSMCHCHHUC HCpBOHaanBHOFO XUMHUYCCKOT'O UJIN MI/IHCp. COoCTaBa B
pe3ynbTaTe B3aUMOJECHCTBHS C TOCTOPOHHUM UCTOYHUKOM BEIIECTBA

F. HI/IKBaHI/ISI — pacnan MarmMbl HA HECMCIIUBAKOUINECCA X KUIKOCTU

OTtBer:

5. XpoMHTOBBIC, THTAHOMATHETHUTOBBIC H PY/bI 3JIEMEHTOB IVIATHHOBOM IPyNIbl B
PACCJI0CHHBIX YJIbTPAOCHOBHBIX KOMILJIEKCAX MECTOPOKACHUA OTHOCATCS

A. MarmaTudeckoMy Kiaccy

b. CxapnoBomy kiaccy

B. JIukBanimoHHOMY KJ1accy

I'. KapbonaTtutoBOMYy Ki1accy

OTtBer:

6. C penkoMeTajJbHBIMU NErMATUTAMU CBS3aHBI MECTOPOKIEHUSI
A.Li,Cs,Rb (Ta, Nb
b. MyckoButa



B. Kepammnueckoe coipbe
I'. Pyne1 Be, dnroopur, aparorneHHbie KaMHA

OTtBeT:

7. YCTaHOBUTHb MNPABWIBHYK) I0CJ€I0BATEIbHOCTh (OPMUPOBAHUS AJTbOMTH-
rpeii3eHOBBIX MecTOpO:KAeHui. OTBeT 3anuIIUTe B BH/E IMOCJeI0BaTeJbHOCTH LHUP,
COOTBETCTBYIOIIHUX MPEAI0KEeHHBIM BAPHAHTAM B 110JI€e 0TBETOB

A. HatpueBblii MeTacoMaTo3

b. KanueBsiii MmeTacoMaro3

B. Buenpenne unTpy3uu

I'. I'pelizenusanus

OT1Ber:

8. KpynHble 0Tpe3Ku BpeMeHH py/A000pa30BaHusi, CBS3aHHbIE € 1eSITeIbHOCTHIO
O0JJHOI0 MArMAaTHYECKOI'0 04ara, Ha3bIBalTCHA

A. Dran

b. DBonronust MarMaTU4eCKOro oyara

B. Cramgus

I'. Ocaxxnenne

OTtBer:

9. MecTopo:xkieHusi 1o reie3ucy ObIBAIOT.
A. I'mpporeonoruyeckue

b. Texauueckue

B I'mpponornueckue

I'. TexHoreHnHslie

OTtBeT:

10. docdopuroBbie (KOHTHHEHTAJIbHbIE W NPUOPEKHO-MOPCKHE)
KPEMHHUCTBbIE TMOPOJAbI (AMATOMMT, Tpemnes, ONOKH), H3BECTHAKH, YIJIH,
roproyme cJaHubl, TOP( orHocsATCSH K

A. buoxuMndeckomy Kiaccy

b. CxapuoBomy kiaccy

B. JIuxkBanmoHHOMY KJ1accy

I'. KapbonaTtutoBOMYy Ki1accy

OtBer:

11. I'myOuna 3pO3UOHHOIO Cpe3a 3TO

A. VicTopusi KOHLIEHTpALMU U PACCESHUS XUMHUECKUX 3JIEMEHTOB B IIPOCTPAHCTBE €TI0
PYIHOTO TOJIS

b. CoBOKYMHOCTb r€OXMMHUYECKUX 00OCTaHOBOK B Ipeeax MECTOPOKIACHHUS

B. IlonoxxeHue Tel MoJjie3HbIX HCKOMAEMbIX OTHOCUTEILHO COBPEMEHHOM 3eMHOM
MOBEPXHOCTH.



I'. OtHOLIEHUE coepxKaHus AIEMEHTa B JAHHOW CUCTEME K €r0 KJIapKy B 3eMHOM KOpe

OTtBeT:

12. MuHepajbHble 00pa3oBaHHs, KOTOpPbIe CJI0KEHbI arperaTaMd KPYHNHBIX
KPHUCTAJJIOB, OTHOCSIIUXCS K AJIIOMOCHJIMKATAM U 000C00IeHHBIX B BH/1€e JIUH3, THE3/l, KU
B MarMaTH4ecKHX NOPOJaX POJCTBEHHOI0 COCTABA -

A. ATEOUTUTHI
b. Ckapubl

B. IlermaTuThl
I'. KapOonatutel

OTtBeT:

13. MecTopo:kaenusi ajJbOUTUT-TPeii3eHOBON TIpynnbl MOAPa3AejslOTCAd HA..... :
Bri0epuTe HeCKOJIbLKO NMPAaBUJILHBIX BAPHAHTA M JaiiTe KPaTKyl aprymenrtanuio. OrBer
3anucaTrb B BujAe OyKB, OTBEYAalOIUX NPABUWIbHBIM BAPHMAHTaAM B IlepBoe I0Jie 0TBETa U
KPATKYI0 apryMeHTAlMI0 BO BTOpPOe 10Jie 0TBeTa

A. MetamopdoreHHbIH Ki1acc

b. AnbOUTHTOBEIN Ki1acc

B. I'peiizeHoBBII KITacc

I'. MarmaTrnueckuid Kinacc

OTtBer:

OTtBer:

14. CooTHecHuTEe OCHOBHBIE MOJIe3HbIE HCKOMAeMble H KJIACChl MECTOPOKIEHHUId, C
KOTOPBHIMH OHH CBSI3aHBI

A. IerMaTuThl 1. Be, Li, Sn,Wo

B. ancoumumaor 2 Nb, Ta

B. epeiizennt 3. Li, Cs, Rb (Ta, Nb
I'. xapboHATUTHI 4 7r, Nb, Th

OT1BerT:

A|B|B|T




15. CooTHecuTe reHeTH4eCKHil KJIACC MECTOPOKICHHS C CEPUAMH, K KOTOPbIM OHHU
OTHOCATCH

I'enernyeckui Kaace Cepus
A. Crno)xHoro regesuca 1. DHporennas
b. Meramopdorennas 2 TexHorenHnas
B. KomOuHMpOBaHHBIC OTBAJIBI 3. Meramopduueckas
I'. Ocanounsrii 4 DK30reHHast
OrtBer:

A|B|B|T

16. BoiOepute (opMbl pyaHBIX Tej, XapakKTepHble ISl AJbOUTHT-TPeii3eHOBbIX
MeCTOPOXk/AeHNi (HECKO0JIbKO NPABUJILHBIX BADHAHTOB) M JaliTe KPATKYI0 apryMeHTAlMIO.
OtBer 3anmcarb B BujAe OyKB, OTBEYalIIMX NPABHJIbHBIM BapHAHTAM B IlepBoe Io0Jie
0TBETA M KPAaTKYI0 apryMeHTalHI0 BO BTOpOe MoJie 0TBeTa

A. llIToxk

b. IInacToBas 3anexp

B. Kuna

I'. IlIToxBepk

OTtBer:

OTtBer:

17. OcHOBHBIE pyAHbIE KOMIIOHEHTHl MECTOPOXKICHHUH albOUTUT-TPEH3EHOBON TPYIIIBI
(BBIOEpUTE HECKOJIBKO BApPHAHTOB), KPATKYI0 AapryMeHTAIMI0 BO BTOpOe I0Jie 0TBeTa

A. Zr,Nb, Th

b. Au, Co, Cu

B. Be, Li, Sn

I'. Fe, Zn, Ni

OTtBer:

OTtBer:




18. Kparko onumure mnNpUHOUN (OPMHUPOBAHUS TPYyNNbl JUKBANUOHHBIX
MECTOPOKIEHU I

OtBer:

19. Ilepeuncaure ocHOBHBIE paKkTOPbI MeTaMOp(du3Ma, ONMIINTE UX POJIb B
npouecce py1oo0pazoBaHusi

OTtBer:

20. KpaTko onuummTe rpynny ajabOUTHT-TPeii3eHOBbIX MeCTOPOKIEHMii

OTtBer:




KJITOYUA ITPABUJIBHBIX OTBETOB K TECTOBBIM 3ATAHUAM

Howmep IIpaBuiIbHBIE OTBETHI
TECTOBOI'O
3a1aHUsA Bapuanrt 1 Bapuant 2

1 A r

2 Marma b

3 b r

4 I''b, B A A, b,B, T,

9) b B

6 A, b A

7 b,A,I',B B,b, A, T’

8 B A

9 I I

10 A A

11 A B

12 A B

b,B
B, T MecTropoxaeHus MOJIC3HBIX
I'maporeonornyeckoit W | ACKOTIAEMBIX, CBSI3aHHBIE C 30HAMU

13 TEXHUYECKON } rpynn | anbOUTU3allMl W Tpeii3eHe3aluu,
MECTOPOXKACHU PYAHBIX | Pa3BUBAIOTCS B ANUKAJIbHBIX YacCTAX
MOJIE3HBIX HCKOIIaeMbIX HE | MACCUBOB  KHUCIBIX W  HIEJOYHBIX
CYILIECTBYET. TUTIa0MCCATBHBIX MarMaTU4eCKUX

opoJ.

14 1,3,2,4 3,4,1,2

15 3,1,2,4 1,3,2,4
b, T
KanueBwiii mertacomato3 (paHHSsS
MUKPOJIUHU3AIMS B SITIEPHBIX
qacTax Maccupa) — 650-580°C
I'pelizennzanus (xanueBbIi
METacoMaro3) - pactBophl | A, B, I’

16 MEePEXOJAT U3 «HAAKpUTHUYEeCKuX» B | OOpa3oBaHME IITOKBEPKOB, IITOKOB M
TUAPOTEPMANIbHbIE, BO3pPACTaeT HX | JKUJI CBSI3aHO C BIMSHUEM HUHTPY3UBHBIX
kucnotHoctb — 400-200°C B | Ten
YCIIOBUAX MOBBIIEHHOU
aKTUBHOCTH  (Topa, ©Oopa U3
WHTPY3UBHBIX TOPOJIT BBIHOCSTCS
LIEJI0YH, AJTOMUHUM, DJIEMEHTHI
MIPUMECH
A, B
Mexannueckue Oapbepbl. YUacTKU
PEAKOTO YMCHBITICHRS A, B. pexuma KUCJIOTHOCTH-
WHTEHCUBHOCTH MEXaHHUECKOH | 0 THOCTH PactBOpoB B Hporeccax

17 BBICOKOTEMITEPATYPHOTO
MUTpALIU

PU3NKO-XUMHYECKUE Oapbepsl.
Bo3nukaror B MecTax H3MEHEHUs
TEMIIepaTyphl, JIABJICHUS,

[IOCTMarMaTU4eCcKOro  MeTacomarosa
IIPY PACKPUCTAILIN3ALMN TPAHUTOB




OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJbHBIX, HIEJI0YHO-
KHUCJIOTHBIX U IPYTUX YCIOBUM.

[TermatuTOBBIE  MECTOPOXKICHUS

SABIISIOTCS MIPOIYKTaMH

KPHUCTaTU3AIIH OCTaTOYHOTO

MarmMaTu4eckoro pacrmiaBa-

pactBopa, 000ramieHHoro

JETYYUMHU KOMIIOHEHTaMU u

peaKuMu 31eMeHTaMu. [lerMaTuTh

CBSI3aHbI C UHTPY3UBaMU

OJIMHAKOBBIM COCTABOM,

HO OTIIUYAIOTCS MEHBIINMHU

pa3mepamu, (HOpMOW PYAHBIX Ted,

30HAIBHOCTHIO,  HEPABHOMEPHOM

3epHUCTOCTHIO (HAIUYUEM 30H C Pynnocummkarnas Marma 1pu

I —— KpHCTAILTAMH), OXJIAKJICHUN  pa3eNisieTcss Ha JBe

IPOJTYKTOB METacoOMAaTHUECKOro | o M OHMBAIOIIHECH  AUAKOCTH =
18 e — CUJIMKATHYIO u pPYIHYIO,

Tory6ma bopMEpOBaHH KPUCTAJUTN3AIUS KOTOPBIX MPOUCXOAUT

HerMaTHToB — o 1,5-2 10 16-20 ky | PA3AC/BHO 1 IPHBOIHUT K o6pa310BaHmo

Temmeparyper KU TAI3AIHH JMKBAIMOHHBIX MECTOPOXKICHUH.

MHUHEpasioB nermatutoB or 800-

700°C (OuotuT, paHHHI KBapl) a0

50°C (xamenoH)

[Tpouecc dbopMupoBaHus

MarmMaToreHHbIX MIErMaTUTOB

HAYMHAETCS C OTJIaJICHUS

OCTaTOYHOTO MarMaTH4ECKOTO

pacruiasa, 000TaIIeHHOr0

neryaumu  komroneHtamu  (H20,

COo, F, Cl u ap.

Kapbonatutamun  —  HasbBaioT | Temmeparypa, JaBJICHUE,

SHJIOTE€HHBIE CKOTUUIEHUs | B3aumojeicTBust  dmronoB. [lporecc

KapOOHATOB, MPOCTPAHCTBEHHO U | MeTamopdusMa MpoTeKaeT nojt

TeHETUYECKU CBSI3aHHBIC C | KOMIUIGKCHBIM  BO3JICMCTBHEM  DTHX

dbopMarusIMu  yIbTPAOCHOBHBIX U | ()aKTOPOB, HO B psAJe CIy4aeB MOXKHO

OCHOBHBIX IIEJIOYHBIX IOPOJA U | BBUICTUTh TOT WU WHOW (akTop B

He(eNMHOBBIX CHEHHTOB. Dopma | KauecTBe TJIaBHOTO.

KapOOHATUTOBBIX TEI — CHCTEMBI | Temreparypa BIUSET Ha  MPOILECCHI

KOHHYECKMX  JaeK W KW, | IpeoOpa3oBaHus W  BO3HUKHOBEHUS
19 panuanbHble  JalKW, JIMHEWHBIE | MUHEPAIOB,  MOBBIIMIAET  CKOPOCTh

JKWJIbHBIE  30HBI, JIMH30BUJHBIC | XUMUYECKHUX PEAKIUI M MHTEHCUBHOCTh

IITOKBEPKH. MePeKPUCTATITU3AIIH.

[Tone3nsie UCKOIIaeMBble. C | /laBnenne NpuBOAUT K COKPAIICHUIO

MacCMBaMH  CBSI3aHBI ~ PECypCHl | 00bEMa  mopon,  Oojee  TUIOTHOM

TaHTaJla, HIOOMS U PEIKUX 3€Mellb, | «YIIaKOBKe»  MHUHEPaIbHBIX  3€peH,

JKEJe3HbIX pyJ (MarHeTur), TUTaHa,
¢mrooputa, Quoronura, amaTura,
BEPMUKYJINTA, CTPOHIUS, MEIH, B
MEHbIIEH CTENeHN CBUHIIA U IMHKA.

IepeoprueHTann  MHuHepanoB. Kpome
TOTO, JIaBJICHUE MTOBBIILIAET
TEMIEpaTypy IUIaBJIEHUS MOPOA, 4YTO
YBEJIMUUBAET MPEJEIIbl TEMIIEPATYPHOIO




BO3nelicTBUsA. B mpucyrcTBuu uronaa
0o0JacTh YCTOMYMBOCTH MHOTHX (a3
(ocoOeHHO coaepKalluX 3TU JIeTydue
KOMIIOHEHTBI)  M3MeHseTcsa. B ux
IPUCYTCTBHUH IJIABJICHHE TOPHBIX TIOPOJT
HAYMHAETCSA MpPU 3HAYUTEIBHO OoJee
HU3KHUX TeMIepaTypax

TexHoreHHbBIC MCCTOPOXACHUSA —
9TO  CKOIUIEHUS  MHHEPAIBHBIX
BEILIECTB, KOTOpbIE 00Pa30BAIUCh B
pesyJbraTe aHTPOIIOTEHHOU
JEATETbHOCTH  (IIPOMBIILIEHHOTO
npou3BojacTBa). OHM  NPUTOJHBI
JJIsA MMPOMBIIIJIICHHOI'O
UCIIOJIb30BaHUs, HAIpUMEp, UL
HU3BJICUCHHA MCTAJJIOB M JAPYIux
LIEHHBIX KOMIIOHEHTOB, IIOJy4YCHHS
TOIUIMBA U CTPOMMATEpPHUAIIOB.

ANBOUTUTBI M TPEH3EHBI — IIEJIOYHBIC
METacOMAaTHUTHI, o0pa3oBaHHbBIE
MMOCTMarMaTHYECKUMHU 3810
MeTaMOp(UYECKUMHU  ITHEBMATOJIUTO-

TexHoreHHble MECTOPOXKACHUSI | TUAPOTEPMATbHBIMU (DITFOUIaMHU.
dbopmupytoTcs npu 100b1Ye ChIpbs, | DopMa Tell TMOJE3HBIX HCKOIMAEMBbIX.
20 TPaHCIOPTUPOBKE,  oOorarieHuu, | BkpamieHHOCTh U MPOKUIIKU MOJIE3HBIX

nepepaboTke U CKJIAJUPOBAHUU
OTXOJIOB IPOM3BOJICTBA

MUHEPAJIOB  00pa3yroT

JKHJIBI, IIITOKH.

LITOKBEPKH,

Hekortopsie ocobenHoctu | CocTaB MOJIE3HBIX UCKOMAEMBIX.
dbopMHUpOBaHHUS: Tunomopdubl 11 aTbOUTUTOB — ZI,
. Otxonpl  otaensitoress ot | Nb, Th, ams rpeiizeno — Be, Li,
MaccuBa W CKJIaaupyroTcs B Buae | Sn,Wo.

OTBAJIOB, XBOCTOXPaHWJIHIII,

[JIAMOX PAHHJTHUIII.

. BemecrBennbiit COCTaB

OTXOOB MOXKET MEHATbCA IOJ
BO3JIEHCTBUEM IIPOLECCOB
TUIEpreHe3a M JPYTHX BHEIIHHUX
(bakTopoB.

ABTOpBI-cOCTaBHUTE/IH padoyeil NPOrpaMMmbl:

bynsk A.E., K.r.-M.H.

Tapacosa 0.1 k.r.-m.H.

Hacmosuwas npoepamma, He Mmodcem Obimb GOCnpouzsedeHa HU 6 Kakou ¢opme Oe3
npeosapumenbHo20 NUCbMenHo2o paspeuteruss Omoena masucmpamypol u acnupaumypot UI'’X CO PAH.



