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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
XUMHYECKHX 3JIEMEHTOB B ITpoIieccax (GOpMUPOBAaHUS PYTHBIX 3alIeKeH

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuyebHas AMCUMIUIMHA OTHOCHTCS K 4acTd  (GOpMHpYyeMOH  y4aCTHUKaMU
o0pa3oBaTeNbHbIX OTHOLICHUU. M3ydyeHne AaHHOM AMCLUMIUIMHBI Oa3UpyeTcs Ha 3HAHMUSX,
YMEHUSX U HaBbIKaX, C(POPMHUPOBAHHBIEC CIEAYIOUIMMHU NPEAMLIECTBYIOIIUMU AUCHUILIMHAMU:
«CoBpeMeHHbIe NPO0IEMBbI T'€0JI0Tun», «I'e0XuMus 31eMEHTOBY, «MHHEpPaNIOrus U MpOLECChl

MI/IHepaJ'IOO6pa3OBaHI/I5{»

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

HEOOXOAMM IS OCBOCHHUS TaKuX [JUCHMIUINH Kak:
00CTaHOBOK,

I'€OAMHAMHNYCCKUX
JaHHBIX».

«Ilerponorus»,

«MHTepnperanyus

«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'eomorust:

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHHﬂ o TMCHUMIIJIMHE, COOTHECCHHBIX C
HHIAUKATOPAMM JOCTHXKCHUSA KOMIIeTeHIUii

Nuauxkaropsl
Komnerenmus JOCTHKEHMSI Pe3yabTaTsl 00yueHus
KOMIIETEHIIHU
3HaTh: OcHOBHBIE
3aKOHOMEPHOCTH TTOBEJICHUS
NA-1nx1 XUMHUYECKUX 3JIEMEHTOB B
Hcnonb3yeT COBpEMEHHBIE | TEOJOTMYECKHUX MPOoLIeccax
MOJIOKEHUS Ymerb: AHAIIU3UPOBATh
byHIaMEHTATBHBIX re0JIOTUYECKUE KapThl pa3HON
MK-1 re0JIOTUYECKUX JUCHUIUIUH | CTICIIUAIU3aIluu JIs BBISABICHUS
CniocobeH UCoib30BaTh Ha pa3HbIX dTanax TEOXUMHYECKUX 0COOCHHOCTEN
byHIaMeHTaIbHbBIE OCYIIECTBIICHUS U TEPPUTOPUHU

TCOPCTUUCCKHUEC 3HAHUA TIPU
pCIICHUN HAYYHO-
HCCICAOBATCIBbCKHUX 3a1a4
B 00JIaCTH I'€OJIOTUH

COIIPOBOXKACHUA HAYUHO-
HCCICI0OBATCIBbCKHUX pa60T

Baaaern: HaBeikamu
OpraHU3aIMi T€OXUMUYECKUX
HayYHBIX U TIPUKIATHBIX
HCCeIOBaHUM

N I-2nk1

Bocrnpunnmaer
¢byH1aMeHTaJIbHbIE
TEOpPETUYECKHE 3HAHUS KaK
C1roco0 MoTydeHUst
(bakxTrueckoit nHpopMaUu
Y MHCTPYMEHT JJIst

3HaTh: YCIIOBHS MUTpaluy U
HAaKOIUIEHHS 2JIEMEHTOB

Ymers: NHTEpIIpETUPOBATH
MOJTyYeHHYIO HH(OpMAIIHIO,
u3jaraTh B yCTHOU U
MUCHMEHHOM (hopMe pe3yNbTaThl
CBOETO HCCIENOBAHUSA U




CO3JaHMus MOJIeIed U

apryMEHTHPOBAHO OTCTauBaTh

IIK-4

CriocobeH n3y4arb U
UCIIOJIb30BaTh HAyYHO-
TEXHUYECKYIO
uH(pOpMaIINIO, TPUMEHSATh
OTEYECTBEHHBIN U
3apyOeKHbBIN OIBIT IPU
BBITIOJTHECHUH 3a1a4
HAy4YHO-
MCCJIEI0BATENLCKOM padboTe

UHTEpIpeTalun CBOIO TOYKY 3PEHHUS B JUCKYCCUU
pe3yIbTaTOB HAYYHBIX Baaners: HaBbikamu ananusa
UCCIIE0BAHUI TaHamadTHO-T€OXUMHUIECKOM
00CTaHOBKHU
3HaTh: 0a3oBYIO JHUTEpaTypy H
UCTOYHUKM  HMH(pOpMALMU B
00JIaCTH TEOXHMMHUH MPOIIECCOB
N -1nk4 pyno00pa3oBaHus;  MPUHIUIIBI
Hcnonb3yeT yueOHyro, MOKCKA HE00X0TMMO
CIPAaBOYHYIO, UHpOopMaLuy, IIOHUMas
NEPUOANYECKYIO, TEPMHUHOJIOTHUI0 U COJEpKaHUE
(GOHIOBYIO IUTEPATYPY U JUCLUIUIMHBL,
MH(pOpMaLMOHHbIE Ymerb: llpumensate MeTonasl U

PECYPChI I'€OJIOTUICCKOT O,
IrCOXUMHUYCCKOI'o U

9KOJIOTHYCCKOI'O HpO(l)I/IJ'IH
IIPpU BBIITOJHCHHWHU HAYYHO-
HCCIICO0OBATCIbCKUX pa60T

KOMIIBIOTEPHBIE POrPaMMBI
00paboTku F€OXMMUYECKOU
uHbopmanuu

Baapgers: Mertonamu
CUCTEMHOT'O aHaym3a
TCOXUMHUYCCKHIX YCIIOBUH
MUTpaIu u HAKOTLJICHUS

XUMHNYCCKHUX 3JICMCHTOB

N-2nk4

Opuenrtupyercs B
CTPYKTYpPE COBPEMEHHBIX
MH(OPMaLMOHHBIX
HCTOYHUKOB, PECYPCOB U
JUTEpaType ISl MONCKa U
noa00pa aKkTyanbHOI
uH(pOpMaLIUU WIN
yri1yOJieHUsl 3HaHUH B
paMKax penreHus
KOHKPETHOU
poeCCHOHAIBHON 3a/1auu

3HATh: OCHOBHBIE METO/IbI
HOJTyYEHUS] TEOXUMUYECKOU
uHbopmanuu

YMerb: AHanu3upoBaTh
pe3ynbTaThl FEOXUMHYECKUX
AHOMAJINU

Baaners: HaBbIKAMU OLIEHKH
MEePCIIEKTBHOCTH aHOMAJIIA




4. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beMm AUCIHHUIIJINHBI COCTABJIACT 3 3a4eTHBIX CAMHUI, YTO COCTABJIACT 108 AKAACMHUICCKHUX YaC0B, B TOM YHCJIC 3 AKAACMHUICCKHUX YaC0B Ha
3auer. M3 Hux 36 yacos — IIpaKTUYCCKas IIOATOTOBKA.

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

4.1 Couepmanne AUCHUILVIMHBI, CTPYKTYPHUPOBAHHO€ II0O TEMaM, C YKa3aHHEM BHI0B y'{eGHle 3aHSATHII M OTBEJEHHOr0 HAa HHX
KOJIN4YeCTBA aKAACMHUYICCKHUX YaC0B

Bunel yueoHoii padorsl,

BRJIIOYasi CAMOCTOATEC/IbHYIO paﬁoTy oﬁyqammnxcsl,

NPAaKTUYIECCKYI0 MOATOTOBKY U TPYAOEMKOCTH
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1 |PynoobGpa3syromue cuctemMbl 2 | 14 6 4 6 4 YCTHBIH onpoc
5 Hcrounukn OpPOJ0- u pynooOpasyromux 5 | 29 8 8 8 5 YCTHBIH onpoc
KOMIIOHEHTOB U UX KOHI[CHTPAIHA
3 I'eoxumMuueckre CBOMCTBA DJIEMEHTOB M CTCIEHb HUX 2 22 8 8 8 6 VeTHBIH onpoc
[IPOSABJICHUA B Pa3INYHBIX IIPUPOIHBIX CUCTEMAX
4 I'eoxuMmuyeckre 0COOEHHOCTH HOpO,Z[OO6p3.3y}OH.II/IX 2 24 8 8 8 8 VYcrHblit onpoc
3JIEMEHTOB B IIPUPOJHBIX CUCTEMAX
5 ['eoxumMuueckre OCOOEHHOCTH PyI000pa3yIomuX H 5 | 99 5 8 8 6 3auer
PCAKHUX 3JICMCHTOB B IIPUPOJHBIX CUCTEMAX
Bcero 108 36 36 1 30 2 3




4.2. I1lnan n MEPEICHb TEM CaMOCTOSITEIbLHOM paGOTLI Oﬁy‘lalOIIII/IXCH no JTUCHUIIJIHHE

DopmMupYyeMbIii
y‘leﬁHO'METOIII/l‘leCKOQ
. OueHouHoe HHIUKATOP TpynoemkocTs,
Ne HaszBanue pa3zjaena, TeMbl Bua camocrositeibHOI padoThl obecneyeHue
CpeacTBo JOCTHKCHUSA o qacoB
CaMOCTOSITEJIbLHON padoThl
KOMIIETCHI U
N-1nk-1 Cmm. 5 - yueOHo-
Brimmonnenue nomarHero N/1-2nk-1 METOINYECKOE u
1 | PynooGpa3ytomiue cucteMbl cobeceoBanue 4
3aJJaHuS U-1nk4 | uadopmar. obecrieueHue
N/1-2nk-4 U CIATIINHBI
BeImonHeHue 1omariHero NA-1nk1 Cmmm. 5 - yueOHo-
Hcrounuku OpoJo- 31
3aJlaHUA N/1-2nk-1 METOJINYECKOE "
2 | pynoo0Opa3yronmx KOMIIOHEHTOB U cobeceoBanue 6
N-1nk-4 uHpopmarll. odecrieyeHue
WX KOHIICHTPALIH
N/1-2nk-4 TUCIUAIIINHBI
. BrlmonHeHne 1oManiHero Cmm. 5 - eOHo-
I'eoxumuueckue CBOIiCTBa A NI-1nk-1 yi
3aJIaHus METONYECKOE u
3JIEMEHTOB u CTCIICHb 0. N/1-2nk-1
3 cobecenoBanue nH(pOpMaALIUOHHOE 6
[IPOSIBJICHUS B pa3IMYHbIX N-1nk-4
obecrnieueHue
MPUPOAHBIX CUCTEMAX N-2nk-4
JIACITUTUTUHBI
BrimonHeHne 1oManiHero -1 Cma. 5 - y4eGHo-
-lnka
I'eoxumuyeckue 0COOEHHOCTH 3a1aHus ne, METOJINYECKOE u
-21K-1
4 | mopoaoo0Opa3yrommx 3JIEMEHTOB B co0ecei0BaHNE V-1 MH(OPMaLIMOHHOE 8
-lnk-4
MPUPOJHBIX CUCTEMAX ne, obecrnieueHue
-21K-4
JIACTTUTUTUHBI
BreinmonHenue qomanisero -1 Cmm. 5 - yuebHo-
-lhka
I'eoxmmuueckue 0COOCHHOCTH 3a1aHUs V-2 METOINIECKOC u
-21K-1
5 | pynoobOpasyommx  ©H  PeIKux cobecenoBaHue V-1 nH(OPMaIIMOHHOE 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
IPUPOJHBIX cucTeMax. ['eoXxuMHUecKre CBOMCTBA 3JIEMEHTOB U CTENEHb UX IPOSBICHUS
B Pa3IUYHBIX NPUPOJIHBIX CcUCTEMaX. MHUHEPATIOro-reOXMMUYECKHE OCOOEHHOCTH
BEPTUKAJIbHON 30HAJIBHOCTU PACHpPENENICHUs PYAO0Opa3yIOUIMX U PEIKUX 3JIEMEHTOB B
MECTOPOKIACHUSX.

['eoxuMuueckre 0COOEHHOCTH MOPOI000PA3YIONIUX AIEMEHTOB B IPUPOIHBIX CUCTEMAX.
['eoxumuueckre 0coOOEHHOCTH MOPOA00OPAZYIOIINX JIEMEHTOB B MIPUPOJHBIX 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
cuctemax. Cepa, cenen, Tesnyp. JKemne3o u Meap. 301070 u cepedpo. CBUHEIN 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 HaumenoBanme | Tpymoemkocts | Ounenounsie | @opmupyemble
n/H Pa3nesia n Tembl CeMHHApPOB, (4ac.) cpeacrsa KOMIIeTEHIM U
NMPaKTHYECKHUX (MHIMKATOPHbI)
"
J1a00pPaTOPHBIX
padoTt
1 PacuerHo- N/I-1nk-1
Brimonnenue
Pynoo6pasyromiue rpadguieckoe N-2mk-1
JIOMAIITHETO 6
CHUCTEMBI 3aJ1aHUE N/1-1nk-4
3aJJaHUS V-2
-211K-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
KOHIICHTPAIHS AHAIINTUYCCKUX I/I 2
P JTAHHBIX. A-2rik-4
3 | ['eoxummuueckue PacuerHo-
CBOWCTBA DIIEMEHTOB Onenia
u CTEICHD X OCHOBHBIX rpa(bnquKoe I/II[_]-HK—l
CTaTUCTHYECKUX 3aZlanue N/I-2mk-1
HPOSIBIICHUSI B 8
apaMeTpoB N-1nk-4
Pa3IUIHBIX
AHATMTUYCCKUX N/I-2nk-4
NIPUPOAHBIX
JTAaHHBIX
cUCTeMax
4 | T'eoxummuueckue PacuertHo-
0COOEHHOCTH N/I-1nk-1
HopoRooGpasyioupx | U AHAAPTH3ALIS rhaducexos N-2nk-1
p pasytomt reOXMMHYECKHX 8 3aJ]aHKC ’
DJIEMEHTOB B N/1-1nk-4
JTAaHHBIX
MPUPOHBIX U-2nk-4
crcreMax
5 | Teoxumuyeckue MuoromepHast 8 PacueTHo- N-1nk-1




0COOEHHOCTH CTaTHCTHKA rpadguveckoe N-2nk-1
PyJ000pasylomuX U | TEOXMMHYECKUX 3a1aHue NJT-1nk-4
PEIKHX DIEMEHTOB B | JAHHBIX NJT-211kc4
HPUPOIHBIX

cucTeMax

4.4. MeTtoanyecKue YKa3aHHsl [0 OPraHU3alHM CAMOCTOSITEJILHOH pPadoThI
CTYEeHTOB

IIpakTnueckas padora Nel

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

Xon BbinoJHeHus padoTsl (MeToauKka BHINOJTHEHHS 3a/1aHUA):

IIpu mnpoBeneHMH TIeONOTrO-MOMCKOBBIX M pa3BelOYHBIX padoT  cHenuagucTaMm
HE00X0uMO paboTaTh C aHAIUTUYECKOH HMH(pOpMaIMel, MOTYIeHHOU Il 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
¢ reorpaduueckoi MpuBs3KOM. [l 3TOro CTyAeHTaM BblJIaeTcs TabauIa KOOpAUHAT, B KOTOPOMH
3anucanbl KoopauHaThl B cuctemax koopauHat WGS84 u GK42, BricoTa Hax ypoBHEM MODS,
HOMep reoxumuyecko mpoosl. [Ipu conocraBnenuu AByx tabmuil (Tabauma ¢ aHaIUTHYECKUMU
JMAHHBIMM W Ta0NHIa C MPHUBSI3KaMH) OOLIMM IOJIeM sIBIIsseTcsl Homep mpoOsr (Sample). Tlo
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
pPacCcUMTHIBAECTCS MOTPEUIHOCTh paboT, KOTOPYIO CIEAYET YUUTHIBATh IMPU MOJCUETE BETUUMHBI
re0XMMUYECKOro ()OHA U BBIJEICHUH T€OXMMHUYECKUX aHOMaUi. J{i1st 3Toro u3 ooueit Tabauis!
AQHATUTHYECKUX JIaHHBIX HEOOXOIMMO HaWTH TpOoOBl C HOMEPOM, B KOHIIE KOTOPOTO
OpUCYTCTBYeT JsaTtuHcKas OykBa «K». Cozgath HOBYIO Ta0iuily, B KOTOpoil Oynyt
pacroiaraTbCsi aHATMTUYECKHE TaHHBIE PSIZIOBOTO M KOHTPOJIBHOTO OMPOOOBaHUS.

Jis  monydyeHHOM TaONUIbl PAaCCUMTHIBAIOTCS CUCTEMAaTHYeCKUE M CllydaiiHble
MIOTPEIIHOCTH COTJIACHO METOAMKH, onucaHHoi B (MHCTpYKIHS 1O TE€OXUMHYECKUM METOJIaM
NOUCKOB... 1985). CucremaTnueckoil (Scuer.) HA3BIBACTCS MOTPENIHOCTh MU3MEPEHUs, KOTOpas
ocTaeTcs MOCTOSIHHON MJTM 3aKOHOMEPHO M3MEHSETCs IPU TTOBTOPHBIX M3MEPEHUAX OJHON U TON
ke BennmuuHbl. CHCTeMaTHYeCKHe TOTPEITHOCTH BBIABISIOTCS M yCTpaHstoTcs. [l omeHKH
OTHOCHUTEJIbHOM CHCTEMaTHYeCKOW MOTPemHOCTH (Scucr) CIEAYET OIPENeNUTh CPEIHIO0
CHUCTEMAaTHUYECKYIO MOTPEITHOCTD Acper TIO CIIEYIOIIEH hopmyTie:

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

Acyer.= n (1)

I'me Ci — comepkanue snemMeHTa B psmoBod mpobe, Ck — coiep’kaHue >JIEMEHTa B
KOHTPOJILHOM Mpode, N — KOJTMYECTBO P00, MOABEPTIINXCS KOHTPOIIO.




AHntunorapudm  cpemHel = CHCTEMaTHYeCKOW  TOTPEIIHOCTH  JaeT  BEIUYUHY
OTHOCHUTEJIbHONH 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

AHTIIIOTapU(M CpeTHEH CITydalHOU MOTPEITHOCTH Acyy -
Scnyq. = antlgAcnyq. (4)

Benmuumnaa Scuyy. TOKa3bIBaeT, BO CKOJBKO pa3 IMONYYCHHBIC 3HAYCHUS 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

He.]'lb: HpI/I06p€T€HI/I€ HABBIKOB OICHKHW OCHOBHBIX CTAaTUCTHUYCCKUX HapaMeTpOB
AQHAIUTUYECKUX JaHHBIX ((QOHOBBIE COJEp)KAHUsS, CTAHJAPTHBIE OTKJIOHEHUS, CTaHAapTHHIC
MHOXUTCIN, MHUHHMAJIBbHO-aHOMAJIBbHBIC COI[Gp)KaHI/HI 158 I[p. CTaTUCTUYCCKUC HapaMCTpI)I) B
nporpaMMHOM Mpoaykre Statistica ¢ 1efpl0 MPUMEHEHUS TMONYYSHHBIX XapaKTePUCTHK JIst
HpI/IBCZIGHI/ISI K CTaHI[apTI/ISI/IPOBaHHI)IM 3HAYCHUAM I'€COXUMHNYCCKUX JaHHBIX.

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
I[aJ'IBHeI\/JIIHI/IX paC‘-ICTOB. Ta1<>1<e H€06XOI[I/IMO HUCKIIIOUUTH 3JJICMCHTHI, KOTOpI)IG HEC HpOHIJ'H/I
MPOBEPKY KAaYECTBA MEPBUYHBIX AHATUTUUYECKUX JAHHBIX WM UMEIOT MAJIO€ KOJ-BO IMOJIE3HBIX
ONpEACICHUN.

Jlanee moaroToBieHHas TabuIa 3arpyxaercsi B mporpammy Statistica (puc. 5).

Jlanee, wmcmoyib3ysl TMaHENIb WHCTPYMEHTOB, CIENYET 3amyCTHTh aHainu3 «OCHOBHBIC
CTATHUCTUKM © Tabmuiel» (puc. 6). JlaHHBI aHamu3 TMO3BOJISIET TOMYYUTh OCHOBHBIC
OTMCATENhHBIC XaPAKTEPUCTUKHU TSI KAXKIOTO MPOaHATH3UPOBAHHOTO JJIEMEHTA.

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

l'eoxumuueckuii GoH - HauOolee TUMUYHBIA YpPOBEHb COJEPKAHUS XUMHUYECKOTO
AIIEMEHTAa, CBOWCTBEHHBIM TIe0JIOTHYECKOMY OOBEKTY WM ONPEAeICHHOMY 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
pacTeHUSAX, XHUMHYECKHMH COCTaB KOTOPBIX CBOOOJIGH OT MPOAYKTOB  pa3pyIIeHUs
MECTOPOKICHUN, TEXHOT€HHOTO 3arpsi3HEHUS U Jp. crienuprIecKux (HhakTopos.



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&¢ — morHOpM. 3aKOH pacupeeIcHus

I'ne S — crangapTHOE OTKIIOHEHHE, € - CTAHAAPTHBIA MHOXKUTEINb

B stux npenenax c BeposTHOCTBIO 99,86 % nexaT 3HaueHUs (POHOBBIX COJEpIKaHUMN
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
3HauEHUHN BbILIE IMpefera OOHApYKEHUs, MHUHHMMAJIbHBIE M MAaKCHUMAaJIbHBIE COJIEpKaHuUs,
CTaHJapTHBIE OTKJIOHEHUS, U APYTUE BAKHBIC MapaMeTpPbl, KOTOPbIE MOTYT OBITh UCIIOJIb30BAHbI
B JAJIbHEHIINX KapTorpadUuecKux MOCTPOCHUSIX JaHHBIX 3JIEMEHTOB U UX UHTEPIIPETALINH.

BepHyBIIMCh B OKHO HACTpPOWKHM aHalM3a ONUCATENbHBIX CTATHCTHK BO BKJIAJIKE
«HopmanbHOCTBY» HAacTpauBalOTCA MapaMeTpbl IOCTPOEHUS TUCTOTPAMM 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

Henawb: IlpuoOpereHre HaBBIKOB OLIEHKM OCHOBHBIX CTaTHUCTUYECKUX IapaMETPOB
AHAJTUTMYECKUX JaHHBIX ((HOHOBBIE COAEp)KaHUSA, CTaHJIAPTHBIE OTKIOHEHMS, CTaHIAPTHBIE
MHOXHTEIH, MHUHUMAJIbHO-aHOMAJbHBIE COJEPXKAHUS W Jp. CTAaTUCTHUYECKHE IapaMeTphl) B
NporpaMMHOM MpoaykTe Statistica ¢ 1enpi0 MPUMEHEHUsS TMONYYCHHBIX XapaKTePUCTHK JIs
IIPUBENEHNUS K CTaHAAPTU3NPOBAHHBIM 3HAYEHUSAM F'€OXUMHYECKHUX JAHHBIX.

Xoa BeinosiHeHHs1 pa6oThl (MeToanKa BbINOJHEHUS 3aJaHNs):

Ha ocHOBaHMM NOJY4EHHBIX Ha MPEIbIIYyIIeM 3aHATHH JaHHBIX CTYACHTaM HE0OXOAUMO
CaMOCTOSTENIBHO ONPENEIUTh 3aKOH PpACIPENEeTIeHUs ISl BCEX DSJIEMEHTOB W ONpPENEIUTh
re0XMMUYEeCKUH (POH B COOTBETCTBHH C 3aKOHOM pacpeAeseHUs Ui KaXJI0r0 JIEeMEHTA.

[Ipy HOpMaTEHOM 3aKOHE pacIpeaeIICHHUS:

Cd = cpennee (Mean)
[Ipu norapupmuueckr-HOpPMaIbHOM 3aKOHE paclpeeseHus:
C¢ = menuana (Median)

Uro0bl OXapakTepH30BaThb ypOBEHb OTKJIOHEHHWM COJEp)KaHUM 3JI€MEHTa B OTIEJIbHBIX
(GoHOBBIX Mpobax OT cpeAHEe(POHOBOTO 3HAUCHHS, MPH HOPMAIBHOM 3aKOHE CTATUCTUYECKOTO
pacrpeesIeHUs] UCIOJIb3yeTCs BEJIMYMHA CTAaHAApPTHOIO (CPEeJHEKBAAPATUYECKOI0) OTKIOHEHHUS
S}, a npu norapuMuIecKu-HOPMATLHOM 3aKOHE — CTaHIAPTHOTO MHOXKUTENA £Q.



PobacTHas ouenka S¢
PobGacTtHas ornenka S mpou3BOIUTCS MO KBAPTHIISIM PACTIPEICICHUS, COOTBETCTBYIOIINM
25% (C25%) u 75% (C75%) HaKOTJIEHHON YacTOTHI.
I[To neBoii 1 MpaBoii BETBSIM LIEHTPAJILHOM YaCTH pacHpe/IesIeHNs MOTYT ObITh BHIYHCIICHBI
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 CYIIECTBEHHO PA3IMYAIOTCS U €CTh MOJ03PEHHE, YTO KaKOe-TO U3
HUX OTNPEAEICHO HEHAJe)KHO WJIM HE BIIOJHE COOTBETCTBYET (POHOBOW COBOKYITHOCTH JIaHHBIX,
TO B KauecTBe S¢ jyulie B3sTh OJHO, O0JIee HaJe)KHOE 3HAUCHHUE.
PobacTHas ouenka ¢
PobacrtHas onenka ¢ mo KBapTUIISIM pacIipeieleHus MPOU3BOAUTCS 1O (popmynam:
g’ = (Ch/C25%)148%
&’ = (C75%/Ch)+48%
Ecmu o0a 3HaueHwst ONM3KH 1O BEIWYHMHE, CIEAYET B3SATh CpPEIHEE T'€OMETPHUYECKOE

3HAUYCHHUC U3 HUX.
&y = 1/€’¢ x e’y

B cnyuae ke cymiecTBeHHOTo pasinuus € ¢ u € '¢, Korza ecTb OCHOBaHUS CUUTATh, YTO
OJIHO U3 3TUX 3HAUYEHUI HE BIIOJIHE COOTBETCTBYET (POHOBON COBOKYITHOCTHU JJAHHBIX, B KAUECTBE
€ cienyet B3ATh OJIHO, O0Jiee HA/IE)KHOE 3HAYCHUE.

OmnucaHHbI€e BbILIE apaMeTpbl HEOOXOAUMBI JUIs CTaHAAPTH3ALMU JaHHBIX. B mmpokom
CMBICJIE CTaHJapTU3alMsl JaHHBIX MPEACTaBIsAET COOOM Tan UX IpeaoOpabOTKH C LIEIIbI0
NPUBEICHUS K OTNpe/ieIéHHOMY (hopMaTy U Mpe/ICTaBIEHUI0, KOTOpbIe 00eCTIeYMBAIOT UX
KOPPEKTHOE MPUMEHEHNE B MHOTOMEPHOM aHaJIn3€, COBMECTHBIX UCCIIEIOBAHUAX, CIIOKHBIX
TEXHOJIOTUSX aHATUTHYECKOH 00pabOTKH.

JlJ11 KOPPEKTHOT'O COMOCTABIICHUS U BU3yaJIM3allUU JaHHBIX PA3HOPOJHBIX BHIOOPOK C
LIEJIbI0 COCTABJICHUs] €JUHON, IPUBEIEHHON K OJTHOMY YPOBHIO F€OXUMHUYECKON KapThl HA BCIO
TJI01Ia s PaboT, UCTIOJB3YIOTCS CTaHIapTU30BaHHBIE JaHHBIE 10 (poHOBEIM napamerpam u(Ci):

TP HOPMAJIBHOM PacClpeeNIEHUN COAEP/KaHUM:

u(Ci) = (Ci - Cd)/So
IIPY JIOTHOPMAJIbHOM PACIIPENETICHUH COAECPKAHUMN:
u(Ci) = (IgCi - 1gCa)/1ge’d

CrannaptuzoBanHHoe conepkanue u(Ci) mpexacraBiseT co0oil ypoBeHb aHOMaJIbHOCTH
colepkaHusi osnemeHTa wuiaM, 1o TepMmuHosnorun Al ComoBoBa (1985), mnokasarenb
KOHTPACTHOCTU reoXuMHuyeckor aHomanuu. Tak, u<0 COOTBETCTBYET COJAEp)KaHUIO HUXe (OHA,
u=0 o3Hayaer, 4YTO CcoJep>KaHuEe HAXOAWUTCA Ha ypoBHE (OoHa, U=l COOTBETCTBYET MEPBOMY
ypoBHIO aHoManbHOCTH Cd*gl, u=2 — BTOpOoMy ypoBHI0O CD*€2, u=3 — TpeTbeMy YpOBHIO
agoMasibHOCTH CD*e3 U T.11.

Pacuetsl, mo mpuBeneHHBIM BbIme (Gopmynam, npomsBoasrcs B Excel (puc. 11) ¢
UCIIOJIb30BAaHUEM CTaTHCTUYECKUX [apaMeTpOB, TMOJYYEHHBIX B MPOrPaMMHOM HPOAYKTE
Statistica. 3mech camoe BaXKHOE YCIOBHE B TOM, YTOOBI MOJb30BATEIbh MPABHIBLHO ONPEIEIUIT
3aKOH paclpelesieHnss U HCIOJIb30Ball HY>KHBIE MapaMeTpbl B 3aBHCHUMOCTH OT CJIEIaHHOTO
BeIOOpa. B wmrore momxna momyuutcs Tabnuia excel, comepkamas craHAapTU3MPOBAHHBIC
F€OXMMHUYECKHE JAHHBIE C KOOPAUHATHOU MPUBS3KOM.

IIpakTHyeckast padora Ned

Heas: [IpuoOpereHre HaBBIKOB pabOTHI C MHOTOMEPHBIMU CTATUCTUYECKUMH aHAIN3aMU
C 1IeJIbIO0 ONPEENICHUS aCCOIMAUNA XUMUYECKUX 3JIEMEHTOB.

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
IIPOCTPaHCTBEHHBIE MapamMeTpsl (popMy, 00beM, TMHEHHBIE Pa3MePBbl) U COCTOST B OOJIbIINHCTBE
CIIy4aeB U3 XUMUYECKUX COEITMHEHUIN — MUHEPAJIOB.

B npexenax »TUX TIeolornyeckux Tei, MHUHepaibl o0pa3yroT accouuanuu. HaOop
MUHEDPAJIOB B aCCOLMAIMH, ONPEIENAETCS XUMUYECKMM COCTaBOM BEILIECTBA, ITOCTYIHUBIIETO B
00BbEM I'€0JIOTNYECKOr0 Tela U TEPMOJUHAMUYECKUMHU YCIOBUSMH B IEPUOJ KPUCTAIUIN3ALIUH.

ITocTOsSIHCTBO MMHEpAIBHOIO COCTaBa (accoLMals MUHEPAJIOB) U €ro OCOOEHHOCTH B
npezenax KOHKPETHOTO T'e0JIOTMYECKOro Teja MO3BOISIET BU3YaJIbHO BBIIEIUTH (3aKapTUPOBATh)
€ro B I'€0JIOTMYECKOM IPOCTPAHCTBE.

Acconpanys XMMHYECKHX 3JIEMEHTOB OyZET OINpeleAThCsl accolMalueil MUHEpasoB H,
CJIEZIOBATENILHO, €€ PACIIPOCTPAHEHUE B MIPOCTPAHCTBE OYAET ONpPEACIAThCS PACIPOCTPAHEHUEM
MUHEPAJIOB.

WHpiMu cioBaMHU, CYILIECTBYET CBSA3b: T€0JIOIMUECKOE TEJI0 — ACCOLMALMsl MUHEPAJIOB <>
accouuanus XMMHMYECKHX 3JIeMeHTOB. KapTupys acconmanuio XUMHYECKHMX 3JIEMEHTOB Mbl
KapTUPYEM Ie0JIOTHYECKOE TENO.

JUis  BBIIENEHMSI aCCOLMALMN 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 nanHoif npakTuyeckoil paboTe paccMaTpUBAaIOTCS ABa METOJa MHOTOMEPHOTO aHaJIN3a:
KJIaCTepHBII U (paKkTOPHBII aHAIN3 B TPOrpaMMHOM MpoaykTe Statistica.

JUis  BBIIOJHEHWS  KJIACTEPHOIO  aHaJIM3a HEOOXOAMMO  3arpy3uTh  TaOnMIly
CTaHIAPTU3UPOBAHHBIX 3HAa4YeHHH B mporpammy Statistica (puc. 12) u 3areM BBITOJHUTH
MOCJIeI0BATENbHO AEMCTBHSI, ONMCAHHbIE U ITOKAa3aHHbIE HA pUCYHKax 13-14.

ITocne BBIOTHEHUS ATUX AEMCTBUI MporpaMmma CTPOUT AEHIOTPaMMY CBA3EH DJIEMEHTOB
Mexay coOoit  (puc.14), Ha KOTOpBIX TOJL30BATENIb MPOU3BOAUT AHAIHM3 TOJYYUBIIUXCS
accolMalnuii M CBA3BIBAET UX C TEOJOTMYECKMMH, MUHEPAIOTHYECKUMH, reo)U3NUeCKUMH U
JIPYTUMU JAaHHBIMH O paccMaTpuBaeMoi Tepputopuu (puc. 15).

@DaxkTOpHBIM aHAIN3 BBINOJIHSIETCA I T€X CTaHAAPTU3UPOBAHHBIX AHHBIX, KOTOpBIE B
HACTOSALIMN MOMEHT JIOJKHBI OBbITh 3arpy:KeHbl B nporpammy. IlocnenoBarenbHOCTh EeHCTBUIN
NoKa3aHa Ha pucyHkax 16-17.

ITocne BbIOOpa M BHICTABIICHUS BCEX IMapaMeTPOB MPOTrpaMMa MOXKET MOCTPOUTH TaOJIUIIbI
(bakTopoB, KOTOpbIE OyAyT XapaKTepU30BaTh XMMUYECKHE aCCOLMAIMM AJIEMEHTOB, rpaduku
(GakTOpPHBIX  HArpy3oK, MO3BOJSIOIIME HAMIATHO  MPOAEMOHCTPUPOBATH  BBIJCICHHBIC
accouuanuu. A TpH BBITPY3KE 3HAYEHHH (DAKTOPHBIX MEPEMEHHBIX MOTYT OBITH MOCTPOEHBI
KapTorpauuecKkue MpeACTaBICHUS MOJMAIEMEHTHBIX TOKa3aTesnell Ui paccMaTpUBaeMOi
TEPPUTOPHUHU C MOCIENYIOIENH HHTEPIIPETAllMeN U MPUBSI3KON K T€0JIOTMYECKO 0OCTaHOBKH.

5. VUEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECIIEUEHUE
JUCHHUIIJINHBI

5.1 nepeyeHb OCHOBHOI U 10NOJIHUTEIbHOM JUTEPATYPHI

OCHOBHas JIUTEpaTypa

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

2. Bypsix B.A. Metamopdusm u pynoodpaszosanue. M.: Henpa, 1982, 256 c.

3. BouitkeBuu [I'.B., Kuszensmreitn JI.S., XomomkoB IO.M. Pons opraramdeckoro
BEILIECTBA B KOHIIEHTPALIMM METAJLJIOB B 3eMHOM kope. M., 1983, 156 c.




4. Epmonaes H.II., CosunoB H.A. CrparudopmHoe pynooOpazoBaHHe B HYEpHBIX
cnanuax. M.: Hayka, 1986, 176 c.

5. Autunun B.C., Makpeiruna B.A. T'eoxumus sHporeHssix mnpoueccoB. Yacte Il
I'eoxumus mporeccoB Meramopdusma u Meracomarosa. Mznarenscteo UI'Y, Upkyrck, 2006 T.,
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. Bunorpanos A.Il. ['eoxumus peakux u paccesiHHbIX XUMUYECKUX JIEMEHTOB B ITOYBAX.
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 uHocTpanHoii mutepatypsl, 1952. C. 9-16.

5.2 nepuoanyeckmne N31aHUA

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 snexrpoHHas OuOImoTeKa);

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

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

http://vsegei.ru (Bcepoccuiickuii HayuHO-HUCCICIOBATEILCKHNA TCONOTMYSCKHI HHCTUTYT
uM. A.Il. Kapnunckoro).

http://library.isu.ru/ru/resources/electronical.ntml (smexTponnas OuGmmoreka - pasnen
uHpopMalmoHHOro pecypca Hayunoit Oubnuorexkn MpkyTckoro rocyaapCcTBEHHOTO
YHHUBEPCHUTETA)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JIUCHUIIJINHBI

6.1. YueOHo-1a00paTOpHOE 000pPyI0BAHUE:

[Ipu mpoBeneHUs NEKIMOHHBIX M CAMOCTOSTENBHBIX 3aHATUN MO OCHOBHBIM paszzeiiaM
JTUCITUTUIMHBL ~ WCIIOJIB3YIOTCS ~ KOMITBIOTEPBI, HOYTOYK,  MYJBTUMEIUHHBIA  TIPOEKTOP,
WUTIOCTPATUBHBIA MaTepuan B (opme KOMIBIOTEPHBIX mpe3eHTanuil. [Ipu  BBIMONIHEHUU
MPAKTUYECKUX PabOT CTYACHTHI HUCIOJB3YIOT aHAJIUTHUYSCKHE O0a3bl JIAHHBIX (pe3yabTaThl
CHEKTPALHOTO  KOJMYECTBEHHOTO, MHKPO30HIOBOTO, XHMHYECKOTO  KOJIWYECTBEHHOTO,
HEHTPOHHO-aKTUBAIMOHHOTO W Jp. aHAJIW30B) W KOJUICKIMU TOPHBIX IOPOJ 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. MyneTUMeIUIHBI KOMIBIOTEp (TEXHHWYECKHe TpeboBaHMs: rpaduyecKas OrnepanuoHHas
CHUCTEMa, ayauo- M BHIEO BXOJIbI/BBIXOMABI, BO3MOXXHOCTH BbIXOJa B VIHTEpHET, OCHAaIICHHE
aKyCTUYICCKUMH KOJIOHKaMH, MEKPO(OHOM M HAYIITHUKAMH, C TTAKETOM IPHUKJIAIHBIX IIPOTPamMM).

2. MynpTUMETUATIPOSKTOP.


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.OHEHOYHBIE MATEPHAJIBI IJISA TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA

3a4eToM SBISIETCS BBIMOJHEHUE BCEX MPAKTHUECKUX 3aJaHHi, KOHTPOJIBHBIX PabOT M aKTUBHOE
y4acTHe B OIPOCax.

8.1. OueHo4nble MaTepUAJIbI Il TEKYLEr0 KOHTPOJIS

MartepuaJnbl /151 IPOBeAeHUS TEKYIEro KOHTPOJIS 3HAHUI CTY/1€HTOB:

HNupuxaropsl
OCTHKEHHUS
Ne Buja koHTpoIs Kontpoaupyembie TeMbl (pa3aesibl) KOMIETeH UM
n/H e P poHpy pasa (KOMIIOHEHTHI),
KOTOpbIe
KOHTPOJHUPYIOTCS
W-1nk-1
y N-2nk-1
1 VCTHEIA onpoc PynooOpa3yromime cuctemsl I/I]I_—[[ 1
-lk-4
WJI-2nk-4
NJI-1nk-1
HcTounnku opoJIo- u T2
o -2IK-1
2 YeTHslit onpoc pyaooOpa3yronx KOMIIOHEHTOB U HMX V-1
-lik-a
KOHIIEHTpALIUS
W/1-2nk-4
. NI-1nk-1
['eoxumMuueckue CBOMCTBA 3JIEMEHTOB T2
o -2IK-1
3 YeTHrit onpoc W CTENEHb WX TMPOSIBICHUS B V-1
-lik-a
Pa3TUYHBIX IPUPOJHBIX CUCTEMAX V-2
-211K-4
WJ-1nk-1
I'eoxummueckue 0COOEHHOCTH T2
o -2I1K-1
4 YCTHBII ompoc Opo000pa3yoIIUX  JIEMEHTOB B V-1
-lik-a
MPUPOIHBIX CHCTEMAX
PHpO N-2nk-4
WJI-1nk-1
I'eoxummueckue 0COOEHHOCTH W2
- -2I1K-1
5 YerHslit onpoc pynooOpas3yronmx u penKux V-1
-lik-a
AJIEMEHTOB B MPUPOHBIX CHCTEMaX
N-2nk-4

8.2 OueHoYHbIe MATEPHAJIbI AJI5l IPOMEKYTOYHOI aTTecTallNU
[IpuMepHBIil mepeyeHb BOIIPOCOB 3a4eTa

OCHOBHBIE METAJUIOT€HUYECKHUE IEPUOBI B UCTOPUU 3EMIIH.

OHJOTeHHBIE U 3K30T€HHBIE IPOLIECCHl PYA000pa30BaHuUs.

TunuyHele MECTOPOKIAECHUS, CBA3aHHBIE C DK30I€HHBIMU IIPOLIECCAMM.
TUnu4HBIE MECTOPOKACHUS, CB3aHHBIEC C DHIOTCHHBIMU IIPOLIECCAMMU.
[Taparenesuc cTpatu(OpMHBIX PYJHBIX U YTTIEBOJIOPOIHBIX MECTOPOKICHUI.
[ToIMreHHOCTh ¥ MOMXPOHHOCTD PYJOTEHE3A.

ook owdE



7. OCHOBHBIE YePThI TOKeMOPHIICKOTO MEepHOAa PyA000pa30BaHMUSL.

8. OcHoBHBIEC UepTHI (DAHEPO30KCKOTO MEproaa Py1000pa3oBaHUsI.

9. Konnenuus o HOIUTEHHOCTH U MOJUXPOHHOCTHU PyIOTeHEe3a.

10. BzanmocBs3b 1okeMOpuiicKoil U (paHepO30HCKONM METaUIOTCHUH.

ABTOpBI-COCTABUTEIH Padoyeil MPOrpaMMBbl.

bymaxk A.E.. K.r.-M.H.

(®HO, yueHas cTeneHb, yueHOE 3BaHUE)

Tapacosa 0.1 k.r.-M.H.

(®UO, yyenas creneHb, yueHOE 3BaHUE)

Hacmoswas npocpamma, He Modcem Oblmb 60CNpoOU36e0ena Hu 6 Kakou gopme Oe3

npeodsapumenbHo20 NUCbMEHHO20 pa3peuleHus omoena acnupanmypsl u macucmpamypol UI'X
CO PAH.



