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1. IEJIb U 3AJJAYU JUCIUATIJINHBI
Heas: copmupoBars GpyHIaMEHTAIBHOE MTPEACTABICHNE W TIOHUMAHUE O TEOXUMHUYECKHUX U
MeTaMOp(HUIECKUX MPOIECcCax.

3amaun:

- yrayOuTh W PACIIUPUTh TPEJACTABICHHUS O MarMaTHYeCKHMX W MeTaMop(hHUUecKuX
mpoieccax, HUX 5SBOJIOIUHM, XHWMHUYECKOM K MHUHEpPAJIbHOM COCTaB€ MarMaTMuecCKux W
MeTaMOP(PUUYECKUX TOPHBIX TTOPOJ;

- IO3HAKOMUTh C OCHOBHBIMH 3aKOHOMEPHOCTSIMU MOBEACHUS XUMUYECKUX JIEMEHTOB MPHU
MarMaTH4eCKUX U MeTaMOp(PHUIeCKuX mporeccax;

- JaTh TMpPEJACTaBIeHUS O (GopMax MUTPAIUM U HAKOIUICHUS XUMHUYECKUX DJIEMEHTOB B
MeTaMOP(PUUYECKUX U MarMaTHYECKUX TPOIeccax.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

YyeOHast TUCHMIUIMHA OTHOCUTCS K YacTH (OPMUPYEMOH y4aCTHUKaMHU 00pa30BaTEIbHBIX
OTHOIICHUH. M3yueHWe MaHHOW NUCHMIUIMHBI Oa3WpyeTcs Ha 3HAHUSIX, YMEHHMAX W HaBBIKAaX,
c(OPMHPOBAHHBIEC CIECAYIOMUMH TPEAMIECTBYIONIMMU TUCHUIUTMHAME: «[ €OXMMHS TIPOLIECCOB
pynooOpa3oBanusi», «CoBpeMeHHblE  HpoOJIeMbl  reosorunm», «['€OXUMHUS  3JIEMEHTOBY,
«MuHepaJIorus ¥ MpoLecchl MUHEPAT000pa30BaHUs .

[lomyueHHble B paMKax W3y4eHUS [aHHOW IUCHUIUIMHBI 3HAHHS, YMEHHS U OIIBIT
HEOOXOAMM  JUIi  OCBOGHHUS TaKuMX JUCHHMIUIMH  Kak:  «['@OXMMHUYECKHE WHAWKATOPHI
re0IMHAMUYECKIX 00CTaHOBOK», «[leTponorusy, «MHTEeprnpeTanys reOXMMUYeCKUX JaHHBIX».

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIINHBI

[Iporiecc m3yuyeHHs] TUCHMILIMHBI HANpPaBJIeH HAa (OPMHPOBAHUE Yy CTYACHTA CIEAYIOIINX
KOMIIETEHIMI (2JIEMEHTOB CIEAyIomuX KommereHiuu) B cooTBeTcTBUM ¢ PI'OC BO 1o
HarpasieHuto moarotoBku 05.04.01 ['eonorus:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUSs M0 JUCHHUILJINHE, COOTHECEHHBIX €
HHANKATOPAMM JOCTHKEHHUsI KOMIeTeHIN

HNuaaukaropsl
Komnerenuus JAOCTHKEHUS Pe3yabTaTsl 06yueHus
KOMIIETEHIIUH
3uats (3-1): OcHOBHBIC
3aKOHOMEPHOCTH MTOBEJICHUS
XMMHYECKHX JIEMEHTOB B
MarMaTU4ecKux
HNA-1nxk1
MeTaMop(HUIecKuX mporeccax
Hcnone3yer coBpeMeHHbIE .
Ymers (Y-1): AHanuzupoBatb
K-1 TOJIOKEHUS
re0JIOTHYECKYIO HH(POPMAIHIO
CriocoOeH  HCIoJib30BaTh | (PyHIaMEHTaIbHbBIX
JUTSL BBISIBJIICHHS TEOXUMHYECCKUX
(byHIaMEeHTATbHBIC re0JIOTHYECKUX "
0CcOOEHHOCTEH TeppUTOpUH,
TEOPETHYECKHE 3HAHMS | AUCUUIUIAH HA  Pa3HBIX

CBSI3aHHBIX C
IIPY PEIICHUH HAay4HO- | dTalax OCYIIECTBIECHUS U

MeTaMOp(HUICCKUMU
HCCIIEIOBATEIbCKUX 3ajad | COMPOBOXKICHHUS HAay4HO-
B 00J1aCTH reOJIOTHH HCCIIEI0BATEIBCKUX PaboOT fpoteccami _
Baaners (B-1): HaBbikamu
OpraHu3aIlii TeOXUMHYCCKIX
HAYYHBIX U MPHKIIAJTHBIX
HCCIEeIOBaHUuN
NJI-2nx1 3uartp (3-1): YcinoBus
Bocnpunumaet MUTPAIHH U HAKOTLJICHHUS

(bYH}IaMeHTaJ'[BHBIe DJIEMEHTOB B MarMaTU4€CKux U




TEOpETUUECKHE 3HaHUA | MeTaMOp(pHUUECKUX Mpoleccax
Kak crmoco0 monmydeHus | Ymersb (Y-1):
(hakTUIeCcKOi HNutepnpetupoBaTh
nHpopManuu U | IOJyYEeHHYI0 HH(POPMAIIHIO,
WHCTPYMEHT JUIsl CO3JIaHUs | U3JIaraTh B yCTHOM U
Mojelen U | TUCbMEHHOI hopme
UHTEpIpETANH pe3yNbTaThl CBOETO
pe3yabTaToB HAyYHBIX | UCCIICIOBAHMUS U
HCCIeI0OBaHUI apryMEeHTHPOBAHO OTCTAaUBATh
CBOIO TOUKY 3pEHHS B
JTUCKYCCUH
Buaaners (B-1): HaBoikamu
BBISIBJICHHSI 3aKOHOMEPHOCTEH
MOBEICHUS XUMUYECKHIX
AIIEMEHTOB U BBISICHEHUH
NETPOTEHETUYECKUX MPOIECCOB
3uath (3-1): OcHOBBI
MUTPAIIU ¥ HAKOTIJICHHS
N -1nk4 P
XUMHUYECKUX DJIEMEHTOB B
Hcnonb3yer yueOHYIO,
MeTaMOppUYECKUX U
CIPaBOYHYIO,
TEDHOTHHECK MarmMaTU4ecKuX Mmporeccax
P Yo, Ymers (Y-1): [IpumeHsTh
GhoHIOBYIO NUTEPATYPY U
METO/Ibl U KOMIIBIOTEPHbBIE
nH(POPMAIOHHbIE
porpamMmbl 00paboTKH
IIK-4 pECYpPCHl  T€0JOTHYECKOro, o
reOXMMHYECKON HHPOpMAIHH
CrocobeH  u3yuyaTb M | TCOXMMHYECKOTO U .
Baaners (B-1): Metogamu
UCIOJIb30BATh HAY4YHO- | 3KOJIOIMYECKOro Mnpoduis
CHUCTEMHOT'0 aHaJIu3a
TEXHUYECKYIO NP BBINIOJTHEHUU HAYYHO- .
TCOXUMHYCCKHUX YCIIOBUN
WHPOPMAIIHIO, TPUMEHSATH | UCCIEI0BATENbCKUX padboOT
. MUTPAIUU 1 HAKOTIJICHHS
OTEYECTBEHHBII u

3apyOeXHBI OMBIT TPHU

XHUMHUYCCKUX 3JICMCHTOB

N-2nk4 3uathb (3-1): OCHOBHBIC METO/IBI
BBITIOJTHCHUHT 3a/a4 .
HAYIHO Opuentupyercs B | MOJIY4YEHUSI TEOXUMUYECKON

. CTPYKType COBPEMEHHBIX | HHPOpMAIUU

HCCIIEN0BATENBbCKON )
paboTe MH(POPMaITMOHHBIX YwMmersb (V-1): AHamu3upoBaTh

HWCTOYHUKOB, PECYPCOB U | pe3yJbTaThl TEOXUMHUYECKUX

JuTepaType I MOMCKAa U | aHOMAJIUU

noxdopa akTyanpHOH | Baamers (B-1): HaBbIKamMu

nHpopmanuu WIH | OLEHKH MEPCIIEKTUBHOCTU

yriyOoneHuss 3HaHWM B | aHOMalui

pamKax perieHus

KOHKPETHOU

npogecCuoHaNIbHON

3a/1auu

NI-1nks 3Harth (3-1): OCHOBBI METOIOB
K-5 Pazbupaercs B  BUOaX, | MPeICTaBICHUS TCOXUMUIECKON

Ha3HAYCHWH, TPUHIHNAX | HHGOPMAITIH
Cnocoben COCTaBJISITh > TPHHI (bopman .

IIOCTPOEHUS auarpamy, | Ymerb (Y-1): [TpumeHnsTs
rpaduyeckue MaTepuabl,

CXeM, KapT ¥ JPYTrux | METOJbI U KOMITBIOTEPHBIC
XapaKTepu3youue 00bEeKT

rpadMUecKuX MaTepuaiosB, | MPOrpaMMbl 00pabOTKH
HCCIEA0BaHUS r

XapaKTepU3yIOIINUX reoXuMu4ecKkoi nHpopMauu

aHAIIMTHYECKUEe  JaHHble, | Baagers (B-1): Metomamu

TIPUPOJTHBIC ITPOLIECCHI, | CHCTEMHOTO aHAJIN3a




MOJICTTH u O0OBEKT | FCOXMMHUYECKUX YCIOBUM
WCCIICIOBAHHIA MUTPAIMU 1 HAKOTUICHUS
XMMHUYECKHX JIEMEHTOB
3HaThb (3-1): OCHOBHBIE METO/IBI
Ipe/ICTaBICHUS U aHATN3a
NI-2nks TC€OXMMHYECKHUX JTaHHBIX

Hcnone3yer HE0OX0ANMBIE
TEXHUYECKHUE CpEICTBA U
MIPOrpaMMHBIE  TPOAYKTHI
JUTSt MOATOTOBKHU
rpaduyecKux MaTepraioB

Ymers (V-1): AHanu3upoBath
r€OXMMUYECKHE JIaHHbIE C
MTOMOIIbIO HUHCTPYMEHTOB MS
Exel

Buagers (B-1): HaBbIKamMu
MOCTPOCHUS
KapTorpaduueckoro marepuaia




COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM JAUCHHUILIMHBI COCTABJISACT 3 3a4eTHBIX CAMHUI, YTO COCTABJIACT 108 AKAACMHUYICCKHUX JaCoB, B TOM 4YuCJjI€ 3 AKAACMHUICCKHUX YaCO0B Ha
3ader

®opMa NPOMEKYTOUHOM ATTECTALUM: 3a4€eT BO 2 ceMecTpe
4.1 Conepkanve TUCHUIVIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHHEM BH/I0B y4eOHBIX 3aHAATHII U OTBEJEHHOr0 Ha
HUX KOJIMYECTBA AKAJAeMHUYECKHX YaCOB

Buabl yueonoii padorsl,
BKJIIOYASl CAMOCTOSITEJILHYIO PadoTy o
o0yJamuxcs, NPAKTHYECKYIO MOATOTOBKY U E
= TPY10€eMKOCTh e
w = (B yacax) 2
c® = =
§ E % DopMbI
o § ; ? E 5 = TEKYILIEro
Ne p y E g € 2| Konrakrnas padora npenogaBaress ¢ e E § KOHTPOJI /
asaesJ JMCIMIIIMHbI/ TEMaA E E ag oﬁyqammnmncs; 1= E g ycneBaeMocCcTu
&) S = g g -G dopma
2| E g = z NPOMEsKyTOUHOI
5 e 3 : arrecranuu
= =
= = & =
(=] e (=
= Cemunapckue/ = =
npaKTHYecKue/ e =
Jlexkuum KoncyabTanuu = e
JaGopaTopHbIe = =
3aHATUA o
Mertamopdusm. OCHOBHBIC TMOHSTHS W THIIbI 0,2 .
1 po 2 |82 4 4 ’ VYcTHbIH onpoc
MeTamoppuzma
Meramopduueckue (QanuaabHble CEPUU  H 0,2 VYcrHbIM ompoc
2 pd Pau P 2 |282| 18 | 6 18 4 ' P
METPOT€HETUYECKUE CETKH, U30TPAIbI
3 l'eoxumust  30HANBHBIX  MeTaMOp(UUYECKUX 2 1102 6 4 0,2 YcTHBIN onpoc
KOMILJIEKCOB ’
4 Marmatusm. O0mue cBeACHUS 0 MarMaTU3Me H 5> 130.4| 18 5 18 5 0,4 YcTHBIN ompoc
KJTAaCCU(UKAIAS MarMaTHIECKUX TTOPO]T '
5 | ®dakropsl, OIIpeACIAIONINE MexaHmsmbl| 2 12,5 6 6 0,5 YcTHBIM onpoc




(dbopMUPOBaHUS W SBOJNIONMH MarM IOJHOTO
CIIEKTpa 10 KPEMHEKHUCIOTHOCTH

Marmaruyeckue cepuu pa3IMYHbIX 0,5 YcTHBIN onpoc
reoJMHaMHYECKHX 00CTaHOBOK. 155 8 5
BHyTpunianToBsIi MarmMaTusM. ’
CyOyKITMOHHBIA OCTPOBOY>KHBIN MarMaTH3M

2 3ayer — 3,0
Bcero 108 | 36 36 36 30

qaca




4.2. IlnaH U mepeyeHb TeM CAMOCTOSATE/ILHOH padoThl 00y4AIMXCH MO AUCHUILINHE

dopmupye
MBIt
y‘leﬁHO-MeTO}Il/lquKOC
Bug HHIUKATOP
Ha3zBanmne OuenouyHoe obecrieyeHue Tpynoemko
Ne CaMOCTOATEC/Ib JOCTHKCHHU "
pa3aesia, TEMbI o CpeacrTBo CaAMOCTOATC/IBHOHN CTh, YaCoB
HOIi padoThI |
padoThI
KOMIIETCHI
HH
Cmm. 5 - eOHo-
Metamop¢pusm. | Beimonnenu N-1nka, Y1
METOINIECKOE u
OCHOBHBIC e cobecenona | M/I-2nk4,
1 uHpopMair. 4
TIOHSATHS U TUIBI | JTOMAIIHETO HHE N-1nk:,
oOecrieueHme
MeTaMmopduzmMa 3a/IaHus NI-2nx1
ITUCITUTTMHBI
Metamop¢udec | Boimonnenu Cm.n. 5 - yueOHoO-
KHe e METOJIUYECKOe u
daruanbpHbIe JIOMAIIIHETO WJT-Lrika, uH(popmaI
cobecenona | M/I-2mk4, )
2 | cepun u 3aaHus obecreueHue 4
HHE N-1nk:,
METPOTCHETHYEC JICITUTUTAHBI
W/1-2nx:
KHe CETKH,
U30TPpabl
['coxumus Brinonnenun UN-1nks, | Cmam. 5 - yuebHO-
3 | 3OHAILHBIX e cobecenoBa | M/-2nks, | MeTOIUYECKOE u 4
MeTaMOP(PHUYECK | TOMAIITHETO HHE N-1nxi, | madopmairo.odecme
HUX KOMIIJIEKCOB 3a1aHUA N/I-2mx1 YeHHUE AUCLUIUINHBI
Marmarusm. Beinonnenu Cm.n. 5 - yueOHoO-
OO0mue e W1 METOINYECKOE u
-Lrka,
CBEICHHUS 0 | JIOMAaIlIHero uH(popMail.
! A cobecenoa | -2k, (opwmar
4 | marmMaTu3Me U 3aJlaHus obecrieueHne 6
HHE N-1nki,
KJaccupuKanus V-2 JUCITUTLIAHBI
-21K1
MarmMaTU4ecKux
opox
®daxTophl, Beinonnenun Cm.n. 5 - yueOHO-
ONpeaesIoNnIne e METOJIUYECKOE u
MEXaHU3MBbI JIOMAIIIHETO N-1nks, | uHpOpMAaIL.
dbopmMupoBaHUs 3a/laHus N-2nks4, | obecnieueHue
S |um 3BOJIIOLUH cobecenosa | WH-1nki, | mucummmusen 6
MarM  IOJHOTO HUe -2k,
CIIeKTpa o NJ1-1nks
KPEMHEKUCIOTH
OCTH
Marmarnyeckue | BoinosHenu Cm.m. 5 - yuebHO-
cepuun e WJT-1riks METOINIECCKOE "
pa3IMYHBIX JIOMAIITHETO WJT-21k 4’ uH(popMaIl.
6 | TeoqMHamMuUECK 3a/1aHUS cobecesoBa HI[']-HKI’ obecrieueHne 6
HHE ’
gx 00CTaHOBOK. WJ1-2r;, | AMCUMILIHHDBI
HYTPHUILUTHTOB WJT-211ks

BII MarMaTHU3M.
CyOayKITMOHHBI




v

"
OCTPOBOIYKHBI
W MarMaTusM




4.3. Conep:xxaHue yueOHOIro MaTepHaJia
1. MertamopdpuszM. OCHOBHbIE MOHATHS W TUIBI MeTamopduszma. DakTopbl MeTamopdusma.
I'eonnnamuueckue o6ctaHoBKU. Turbl MeTamopdusma
2. Meramoppudeckue (QauuanbHble CEpUM M TETPOrCHETHYECKHUE CETKH, H30TPajbl.
Mertamopduueckue pauuu. IlerporeneTnueckue ceTku.
3. T'eoxumusi 30HATBHBIX MeTaMOP(UYECKHX KOMIUIEKCOB. IIporpeccuBHBIN pernOHANbHBIN
MetamoppusM. [latoMckuii MeramMOppHUUECKUIl KOMIUIEKC IOBBILIEHHBIX JaBJIECHUI.
[ToBeneHue IEMEHTOB IPU MeTaMOp(u3Me.
Marmatusm. O61ue cBeJieHHs 0 MarMaTU3Me U Kiaccu(uKalus MarMaTu4eckux mopoa
@DaKTopBbI, ONpEACISIOINE MEXaHU3MbI (POPMUPOBAHUS U HBOJIIOIMK MarM MOJIHOTO CIEKTpa
10 KPEMHEKHCIOTHOCTH
6. MarMaTHuecKue CepHM pPa3JInYHBIX T'€OJAMHAMHYECKUX OOCTAaHOBOK. BHYTPHILTUTOBBIM
marmMaTu3M. CyOlyKIIMOHHBIN OCTPOBOYKHbII MarMaTu3zM

ok~

IlepeyeHb CeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1A00PATOPHBIX PadoT

Ne Ne HaumeHoBaHue Tpynoemkoctsb | Ouenounbie | @opmupyemble
n/u | Pa3gena u Tembl CeMHUHAPOB, (uac.) cpeacrsa KOMIIeTeHIIUH
NPaKTUYECKUX U Bcero (MHAMKATOPBI)
J1a00paTOPHBIX padoT | yacos
1 OOyuyeHne HaBBIKOB PacuetHo-
MOCTPOEHUS rpaduyeckoe
WHTEPIOJIMPOBAHHBIX 3aJ1aHue N-1nka,
Metamoppuszm. p por A
MMOBEPXHOCTEMN B N1-211ka,
OcHOBHbIE
Surfer ma ocuose | 18 W-1nk1,
MOHSATUS U TUIIBI
T€OXUMHUYECKUX NJ1-2mk1,
MeTtaMmopduzma
JTAHHBIX u X N-1nks
odopmiieHre B
QGIS.
2 | Marmarusm. OOyyeHne HaBBIKAM PacuetHo-
O6mme paboTsl c rpaduueckoe | M-1nka,
CBEJICHUSA 0 | TEOXUMUYECKUMHU 3a/laHue N-2n1ks,
MarMaTu3Me W | JIaHHBIMH B Ieisax ux | 18 N-1nk:,
KIaccupuKalus | BU3yalln3aluu B NJ1-2nk1,
MarMaTH4eCKuX | BHJE KAPThI N/I-2mxs
IOPOJ

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHA CAMOCTOATEIbHON PadoThl CTYICHTOB

IIpakTuyeckas padora Nel

Heab: OOy4yeHne HaBBIKOB MMOCTPOCHUSI WHTEPIIOJMPOBAHHBIX MOBepXHOcTel B Surfer na
OCHOBE T€OXMMHUYECKHUX JaHHBIX U uX odopmienue B QGIS.

Xoa BeinosiHeHuss padorel (MeToanka BbINOJIHECHUS 3a1aHNUSA):

B mpaktuyeckoit  paboTe  paccMaTpUBaeTCsl  IOCTPOEHHUE  MHTEPHOJMPOBAHHBIX
MOBEPXHOCTEH TEOXUMHUYECKUX JaHHBIX. MIMeeTcs Tabnuia Touek oToopa re0OXMMHUYECKHX Mpod ¢
AQHATTUTHYECKIMH  UCCIeoBaHUAMHU. JUIs JTHX JaHHBIX Ha TNPOTSHKEHHH TpeApaymux 4
MPAaKTUYECKUX 3aHATUH MPOU3BOAMIIACH MOJATOTOBKA, 00paboTka M craTHCTUYeCKUd aHanm3. Jlms
MIOCTPOCHUS KapTOrpapuuecKuX MpeICTaBICHUH Kakoro-inbo XMMHYECKOro 3JIEMEHTa M3 ATOU
TaOMUIBl HEOOXOAMMO BBINNOJHUTH IHOCTPOCHHWE HHTEPIOJUPOBAHHOM MOBEPXHOCTH, APYTHMMHU
CIIOBaMHU TPOU3BECTH IMpoOlecC HHTepHojsuuu. B Hacrosiiee Bpemsi CyHIECTBYET MHOKECTBO
porpamm, CIioCOOHBIX BBIMIOHUTE TaHHYIo0 onepanuto (QGIS, ArcMap, SagaGlIS, Surfer u op.).



B aToii paboTe paccMaTpuBaeTCs MPOLIECC HHTEPHOISILIUHN B Iporpamme Surfer mo nmpudunxe
TOTO, YTO OHA SIBJISIETCSI OUYE€Hb MOLIHOW U MEPBOHAYAIBHO CO3/1aBajach UMEHHO JUIS TaKUX LiEeH.
A camo odopmieHHE TOIyYeHHONH MHTEPIOIUPOBAHHON IOBEPXHOCTH, a B TOCIEACTBUU U
CO37laHUE KapThl M3OJIMHUN XUMHYECKHX JJIEMEHTOB OyneT npou3BoauTcs B mporpamme QGIS.
Monyns natepnomauud B QGIS Ha naHHBIE MOMEHT BpeMEHH Pealn30BaH B CHIIBHO YKOPOUYEHHOM
BU/JIE U MOJIYYUTh KaKOU-T1M00 Ka4eCTBEHHBII pe3ysbTaT He MPEACTaBISAETCS BO3MOKHBIM.

YroObl TPOM3BECTH MHTEPHOSNUI0 B SUrfer HEoOXOQMMO BBINOJHHUTE CIEIYIOIINE
oTeparuu:

1. Bammyctuth porpammy Surfer

2. BsiOpats wuHCcTpyMeHT «GridData» uw ykasare TabnMily C MAacCHBOM HCXOJHBIX
T€OXUMUYECKUX JTAaHHBIX.

3. B otkpeiBmieMcs okHe cienyeT BbIOpath XYZ. B kadectBe X u Y BBICTYNarOT
KOOPAMHATHI TOYEK MPpob0ooTOOopa, a Z — mapameTp, KOTOPBIN TNIAHUPYETCS IIPOUHTEPIIOIUPOBATb.

3.1. lanee cienyeT BbIOpaTh METOJ HHTEPIIONALUU M €ro JIOMOJHUTENbHbIE HACTPONKHU
HakaB KHOTKY «Advanced Optionsy.

3.2. B okne «Advanced Options» ciemyer BbIOpaTh 3HAYCHHS CIIaKWBAaHHUS JAHHBIX (pHC.
20.1), KOTOpO€ HAcCTpauBaET YpPOBEHb CIJIaKUBAaHMs JAaHHBIX. 37€Ch HYXHO JUIsl IOJb30BaTeNs
MOHUMAaTh, YTO 4YeM OOJbIIEe YKa3aHO 3HAUEHHUE CIIaXHBaHHSI, TeM CHIIbHEe OYIeT CriakeHO
3HA4YCHUE TOJI B KOHTPOJBHBIX TOYKAX, HA OCHOBE KOTOPBIX BBHIMONHAETCS MHTeproysius. U B
3TOM € OKHE HACTPOEK He0OXO0IMMO yKa3aTh paJnyc noucka. Beibop paamnyca 3aBUCUT OT pa3mepa
MCXO/IHOM ceTH onmpoOOBaHMS M, OOBIYHO, yKa3biBaeTcs B 2 — 2,5 pasza Oonbie. Hampumep, npu
cetu omnpoboBanus 200x40 m. mar cineayeTr ykasbiBaTh B 400x80 m. Ho B Kak1oM KOHKPETHOM
cJIydae miar noi0MpaeTcsi MHANBHTyaTbHO.

3.3. Ilocne HACTPOMKHU MOTMOIHUTEIBHBIX OMIMI METOAa MHTEPIONALUU CIeAyeT BbIOpaTh
3Ha4YeHue Imrara (Spacing) perymspaoit cerku. lllar perynspHoi ceTH peryiupyeT pa3Mep OIHOIO
OUKCEIs] Ha PE3yJbTHPYIOIIMX HHTEPIOJUPOBAHHBIX MMOBEPXHOCTAX - rpuaax (*.grd) wu
yKa3plBaeTCsi B MeTpax. Bpibop mara 3aBUCHT OT Oyxaymero wmacmTada TOCTPOSHHBIX
KapTorpaduueckux MpeJCTaBICHUN U OrpaHWYeHUN 00beMa, KOTOpOe 3aliMeT IpHjl Ha >KECTKOM
IIFICKeE.

3.4. B momax «Grid Z limits» MOXHO MOCMOTPETh MHHHMAlIbHBIE U MaKCHMaJbHBIC
3HAYCHUs KOHIICHTPALWH WHTEPIIONIMPYEMOTrO DJIIEMEHTa, a TaKKe€ MOXKHO YKa3aTh JIMMHUTHI
CaMOCTOSITENIbHO, OTPAaHUYMB 3HAUEHUS BBIIIE WIN HIKE ONPEIEIEHHOTO YPOBHS.

3.5. Yka3aTh MECTO COXpaHEHHS PE3yJIbTaTa HHTEPIOJSINH U €T0 Ha3BaHUE.

[Tocne Bcex HAaCTpOEK MHTEPIONALMM NMpH Haxaruu kiaBumm «OKy» mporpamma HauHeT
MPOIECC WHTEPIOISIINH, MOCTIe KOTOPOTO COOOIIUT TMOJB30BATEI0 00 YCIIENIHOM BBITOJHEHUU U
MPEUIOKUT COXPAHUTH JIOTIOJHUTENbHBIA (aill NpUBS3KM, B KOTOPOM YKa3bIBaeTCsl B KaKOH
CHUCTEME KOOpJIMHAT co3naH (aitn. DToT (aiinm He obsi3aTeNieH W TMOJIb30BaTeNIb BIPaBe BHIOPATH
CaMOCTOSITENIbHO, HYXK€H JM 3TOT (Qaiin mocienyroueit padore. Ilo 3aBepiieHuto pacueToB B
JMPEKTOPHH Ha KECTKOM JHCKe, co3aactes dain *.grd, KoTopslii HY)KHO 3arpy3UTh B KaKyr0-1100
I'NC nna nocaenyromiero oopMIIeHUS U TOCTPOCHUSI KapThl.

B sto0if pabote paccmarpuBaercs npuMmep oGopmIIeHUS UHTEPIIOJINPOBAHHOMN MOBEPXHOCTH
B QGIS.

3arpy3ka grd B QGIS mpousBomuTcs TyTeM HCIIOIb30BaHMsT WHCTpyMeHTa «OTKpPBITH
pacTp» WM MPOCTHIM MEPEHOCOM MbIIbI0 B padoyee nmone QGIS. Tlo utory B pabouem moje u B
MIaHEJIN CJI0EB TMOSBUTCS HOBBIN pacTpoBbli ciioi. Kak BUIHO, 3arpyXeHHBINA pacTp YepHO-Oemnblil 1
MOJIb30BATENI0 HEMOHATHO paclpeieIeHue JIeMeHTa Mo miomaai. YToOsl KapTa cTraja HarjisIHOU
U XapaKTepu3oBajia paclpelelieHHe JJIeMeHTa Heo0XoauMo o(OopMHTH 3arpyxeHHbid grd daiit
MPAaBUIIBLHBIM 00pa3oM.

Jlist 5TOTO HY)KHO 3alTH B CBOMCTBAa pPacTpOBOTO CIIOSI MYTeM HAXKATHS NMPABOW KHOIKH
MBIIIM Ha CJIOM B IMAHENIU CIIOEB U B BBINAJAlOIEeM OKHE BbIOpaTh «CBOWCTBa» WIIM JBOWHBIM
KIIMKOM MBIIIA Ha cjoe. B OTKpHIBIIEMCS OKHE B JIEBOM MEHIO IEPEXOJWM B MYHKT CTHIIb, B
KOTOpOM OyJieM HacTpauBaTh 0(OpMIIEHUE HHTEPIIOTUPOBAHHOMN TOBEPXHOCTH.



1. IlepBbIM 3TamoM HEOOXOOMMO HOMEHSATH MYHKT «l300pa)xeHHe» Ha OJHOKAHAIBHOE
nceBnoIBeTHOE. TakuM 00pa3oM MBI IEPEXOIUM OT YEPHO-0€7I0T0 H300paKEHHUS K [IBETHOMY.

2. B rpade «xanam» ykaspiBaeTCsl KaHal (€clid UX OOJbIIE OJHOTO (MOXKET OBITh HECKOJIBKO
npu paboTe ¢ KOCMOCHMMKaMmH)), B rpadax «MHH.» M «MaKC» YKa3bIBalOTCSI MHUHHUMAaJbHbIE U
MaKCHUMaJIbHbIE 3HAYECHUS OJISl TPU HEOOXOJMMOCTH (IO YMOJTYAHHUIO MOKA3BbIBAIOTCS MUH. U MAaKC.
3HAYCHHMS CJIOS).

3. Jlanee yka3bpIBaeTCsl MHTEPHOJSALUS LIBETA U LBETOBOU psifl. OHA MOXKET OBITh JTUHEHHOM
(maBHOE M3MEHEHHUE I[BETa B 3aBUCMMOCTU OT 3HAUEHUH, a MOXET OBITh IHUCKPETHOW (B 3TOM
cllyyae TepexoAbl OT UHTEpBaJa K UHTepBally Oyayr Oonee peskumu). LIBeToBoii psin
HACTPaMBaeTCs B 3aBHCHUMOCTH OT TpeOOBaHMI K KapTe€ M MOXKET ObIThb B BBICTABIIEH JIIOOOTO
[IBETOBOTO OTTEHKA.

4. Cnenyromum 3TanoM opopMIIeHHs HEOOXOAMMO YCTAaHOBUTH JIMANa30Hbl 3HAUYEHUH, K
KOTOPBIM OyJIeT MPUMEHATHCS BBIOpaHHAasI IBETOBAsI CXeMa. BBIMOTHEHO 3TO MOXKET OBITh OJHUM U3
TpeX CIIOCOOOB: HEMPEPHIBHBIN (3HAUEHUS PACKPAIIMBAIOTCS AJI BCEX 3HAYCHUI HENpEephIBHO 0e3
paszjeneHus Ha OTIeNbHBbIC MHTEPBAJIbl); PaBHbIE WHTEPBAIbl (3HAUCHHS PACKPAIIMBAIOTCS IS
BCEro auarna3oHa 3HAYeHUU, KOTOPBIM pa3fensercs Ha paBHble MHTepBasibl. Koi-Bo MHTEpBajoB
YKa3bIBACTCSl 3aBHCHMOCTH OT TPeOOBAaHWU MoJib30BaTess. Yem OoJjblle KIIacCoB, TEM IIJIaBHEE
Mepexo/ibl B IIEJIOM M0 KapTe); KBAaHTHIM (3HAUEHUS PACKpAIllMBAIOTCS HAa OCHOBE THCTOTpamMm
pacripeniesieHusi 3JIEMEHTOB M YYHMTBHIBAIOTCS CTAaTHCTUYECKHE MapaMeTphl, TJe B HEHTPAIbHBINA
nuana3oH OyleT COOTBETCTBOBATh MeJIMaHe, a Jajnee Kiacchl OyayT MEHSThCS B 3aBUCHMOCTH OT
CTaHJAPTHBIX OTKIIOHEHUH).

bonee warmsmHblii TUn kiaccupuKanud — KBaHTWIH. [loToMy YTO OH TOKa3bIBaeT
CTaTUCTHYECKUI XapakTep pacHpeAeieHus WHTEPIOIMPOBAHHOTO JIIEMEHTa, M IOJb30BaTENb
MOXKET OIICHHTh Ha CKOJIbKO BBIIIE WJIM HIKE OT (POHOBBIX KOHLIEHTpAlMi pacmpeiereHue
HIIEMEHTA.

[Io wrory HacTpoiiku odopmienuss U Haxatusa KHonku «OK» B OCHOBHOM OKHE
MIPOTpaMMBbl, 3arpyKEHHBII pacTp moMeHsieT odopmieHne. 31ech ClIeayeT MPOCMOTPETh KapTy U
yOeauThCs B MPAaBUILHOCTU HACTPOUKH, M UTO MOTYYEHHBIH pe3ylbTaT MOJTHOCTHIO YAOBIETBOPSET
MPEJCTABICHUSM MOJIb30BATEIS.

IIpakTuyeckas padora Ne2

Hean:.

Xoa BeinosiHeHuss padorel (MeToanka BbINOJIHECHUS 3a1aHNUSA):

1. ®opmupoBaHUe TaOIHUIIBI TOJIEBBIX HAOIMIOACHUI

Pe3ynbpTaThl reOXMMHUYECKUX HCCIIEI0BAaHUM 3a/1al0TCs B 3JEKTPOHHOM Tabnuie. [Tpu sTom
MOYKHO HCIIOJIb30BaTh BCTPOCHHYIO B makeT Surfer taGnuily uiau BOCHOJIB30BaThCs JICKTPOHHOM
tabmuneil Excel u3 nmakera Microsoft Office. PaccmoTpum npumep GpopMHpoBaHUs 3IEKTPOHHON
Tabnauiel. B maHHOM mpuMepe BOCHOJB3yeMCsl BCTPOCHHOW TaOJMIleH, HO 3aMETUM, 4YTO B
HEKOTOPBIX Bepcusax Surfer BO3HUKAIOT MPoOJIeMbl IPU UCIOIB30BAHUU PYCCKOTO si3bIKa. [ToaTomy,
ecnmi BaM HeoOXOAMMO HCHOJIB30BATH B TAaONHIlE PYCCKHE OYKBBI, TO JyYIlI€ BOCIIOIB30BATHCS
nporpammoii Microsoft Excel, B koTopoii coxpanuth gaHHble ¢ pacmupenuem Excel 5.0/95.

Jlnist OTKpBITHS OKHA TaOJIHIIBI B TPOrpaMMe He0OXOMMO MICTKHYTh JIEBOH KHOIIKOW MBIIITH
10 UKOHKE ¢ N300paKeHNEM TaOJIMIIbl, HAXOIAIIEeHCsl B BEpXHEH YacTH OKHa.

[Tpumem mi1st mpuMepa, YTO KapTy MBI CTPOUM TIO MPOAYKTHBHOMY IIacTy Al, BCKPBITHIM
pa3BeOYHBIMU CKBR)XMHAMH Ha abcomoTHbIX oTMmeTkaxl ot 1,3 mo 1,5 kM co 3HaKOM MHHYC
(3HAUUT, BHU3 OT YPOBHSA MOps). B TaOnMMYHOM BHIE 3TO MOXXKHO TPEACTABUTH CIETYIOUIIM
obpa3zom:

Tabmuna

['myOnHa BCKPBITHS pa3BEeJOYHBIMU CKBaKMHAMU KPOBJIM NPOAYKTUBHOrO iacta Al

Ne AbGcomoTHas.  OTMETKa Koopaunara Koopaunara
CKB&)XMHBI | BCKPBITUA KpoBiM muracta Al, m | X, m Y, M

1 —-1490 0 0




2 1445 3000 0

3 —-1300 1500 1500

[Ton abcomoTHONW OTMETKOM MOHMMAETCS TIOJI0KEHUE TIACTa OT «YPOBHS MOPS» — HEKOM
YCIIOBHOM Te0/1e3M4eCKOi MOBEPXHOCTH, OT KOTOPOH OTCUUTHIBAIOTCS BCE TNTyOWMHBI M BBICOTHI Ha
3emie.

B snexTpoHHyro Tabnuily 3TH JaHHBIE 3aHECeM ClenyromuM obpa3oMm. B mepsbie 1Ba
crosbna ynobHee 3aHeCTH KOOPIUHATHI (MMEHHO TaM Surfer MIIET WX Mo yMoiuYaHHio). B Tperuii
cToJ0€1l 3aHeceM 3HaUeHHUs a0COMIOTHBIX OTMETOK IJIacTa (B HEM 10 yMOIYaHHUIO MPOrpaMma HUIeT
3HayeHue Z). Bce 3aronoBku TaOMMIBI COKpAaTHM M 3alMINeM JaTUHCKUMH OykBamu. [Ipumep
3aIO0JIHEHUS BCTPOCHHOM 3JI€KTPOHHOM TaOIUIIBI.

CoxpanuMm ¢aitn ¢ TaONMYHBIMH JaHHBIMA TI0 CKBOXMHAM B (Qailie ¢ HMeHeM
A6cOTMKpllnactAl. Pacmupenue ¢aiina mo ymonuanuro Beiompaem Excel SpreadSheet (*.xls).
File>Save> A6cOTmKpllmactAl.xls.

EctectBeHHO, uTo Ha3BaHue (Qaiina Bl MokeTe 3a/1aBaTh MO0 CBOEMY YCMOTPEHUIO. ABTOPBI
PEKOMEHAYIOT CO3/1aTh JJIsi COXPAHEHUS PEe3yNIbTaToB, HapuMep, Ha qucke C: OTAeNbHBIN KaTaior
U BHYTPU HEro co3laTh cienyrommue noakatanoru: DAT — ans coxpanenus ¢ailioB ¢ TaHHBIMH,
SET —mis coxpanenus gaitna Hactpoek Surfer, GRID — mist coxpanenust cetounbix ¢aitio, SRF —
st coxpanenus Plot okon, BLN — nmns coxpanenms ¢aiinoB rpanmn, CLR — mama coxpaneHus
3aauBOK KapT. COOTBETCTBEHHO COXpAaHSIEMbI TaOMUYHBINA (hailil cieayeT 3amucarh B MOJKATAIOT
DAT.

2. IlocTpoeHne cxeMbl pacIoI0KEHHS ITyHKTOB HAOJII0ICHUI

Jns Busyanusaiuu B okHe Plot] Todyek pacrmonoxeHus: MyHKTOB (DPU3HYECKUX HAOJFOICHHH,
MUKETOB WJIM CKBOKHH Ha KapTe HEOOXOIAMMO BBIOpaTh COOTBETCTBYMOIIee okHO Plot: menio >
Window > Plotl. Korga mporpamma co3maer HOBoe OkHO PlOt, oHa mpucBaMBaeT 3TOMY OKHY
CIIeAYIONIMK 1Mo mopsiaKy Homep. ITosTomy okon Plot MoxeT ObITh HecKObKO. B Hamiem cirydae
TOJIBKO 0/1HO OKHO Plotl, u mocnenoBarenbHOCTh AeicTBUi OyaeT cnenyromas: Window > Plotl >
Map > PostMap > NewPostMap > C:\MySurfer\Dat\ AocOtmKpITiactAl.xIs.

B okHe MogBATCS CKBaXXUHBI B BUAE YEPHBIX KPY>KKOB.

B neBom okHe Menemkepa O0bekToB (nanee Object Manager) momkeH MosIBUTHCS 00BEKT C
umeneM Map kortopsiii cocrout u3 momodbekra Post (Touku) u yetbipex oceit (ITpaBoit — Right
AXis, Jleoii — Left Axis, Bepxueit — Top Axis u Huxuaeit — Bottom AXis).

Ecnu BMecTO Kpy»KOUKOB TOUKH CKBaXHH OYyAyT 0TOOpa)xarbcsi Kpe-CTUKaMH, TO OHU OyIyT
CIIMBATHCSI C OCSMU KapTHI.

Hactpouts Bua kapTel POSt MOXXHO B IMATOrOBOM OKHE CBOWCTB OOBekTa. Jlns »TOTO
HEOOXOAUMO JBAXKABI MICIKHYTH M0 MMoao0bekTy Post B Object Manager, nmu6o mo ero
npezcraBiennio B okue Plotl. Otkpoercs nuanoroBoe okHO CBOWCTB 00bekTa Map: Post Properties.
B mepBoii 3akmaake General (OO1re) MOKXHO MOCMOTPETh W TPU HEOOXOJAUMOCTH H3MEHHTH
koopauHathl X U Y cuMBoiia, uameHuth cumBoi (Default Symbol), ero pasmepsr (Symbol Size) u .
1.

Bun xaxmoit M3 oceil MOXKHO HacTpauBaTh OTAEIbHO, HO B JaHHOM CIlydae Mbl
PEKOMEH/IyeM UX OTKJIIOUUTh, yOpaB, «ramoukn» B Object Manager.

Jnist TOrO, YTOOBI OJNKMCATh CKBKUHBI, 3aiiieM Ha 3akiaaky Labels (

B crpoke Beibopa Worksheet Column for Labels (CronGer s moamwuceii) None n3meHum
Ha Column D:N-Skv u B ctpoke BrIOOpa Position Relative to Symbol (ITo3umust oTHOCHTENBEHO
cumBosta) BeiOepem Above (Ceepxy).

Jlist TOoro, 4TOOBI U3MEHEHUS B OKHE BCTYIUJIM B CHITy HEOOXOAMMO IIEIKHYTh MBIIIKON 1O
kuornke Apply (ITprMeHHTB) 1 /1715l OKOHYAHHS PAdOTHI C IUATOTOBBIM OKHOM 110 KHOmke OK.

UToObl M3MEHUTH pa3Mep U BHUJ HIpudTa B AMATOTOBOM OKHE, HEOOXOIUMO IIEIKHYTH IO
kHomke Font m B crpoke Face BeiOpars coorBercTByrommii mpudt (Hampumep, ArialCYR), a



pa3mep mpudra u3mMeHuTH B POINtS.

3. OGocHOBaHUE TAPAMETPOB TPHUJI-CETH

B ornnume ot pydHOro mpu KOMIBIOTEPHOM IOCTPOCHUHU KapT TpeOyeTcs BHIOUpPATh METO
pacuera 'PUJIA u 3amaBaTh ompeneneHHbIA IS KaXXI0r0 METo/1a Habop MmapaMeTpoB, OT BbIOOpa
KOTOPBIX 3aBUCUT (OpMa pe3ynbTUpYIOIel KapThl. VICKyccTBO MOCTpOEHUST KapT Ha KOMIBIOTEpe
HampsIMyl0 3aBHCUT OT YMEHHS MpaBWIBHOTO mojoopa mnapamerpoB. C Jpyroil CTOpOHBI,
HE00X0AMMO TPEJCTABIATh cebe, Kakue MOTrPEeIIHOCTH BO3HUKAIOT rpu pacuere [ PUJIA u xak ux
MO>KHO MUHHUMH3UPOBATH.

B oOmem ciydyae mporecc mepecuera 3HAUYEHUN KapTUpPYeMOro IapaMmerpa U3
HEPETYJISPHBIX UCXOIHBIX TOYEK K PABHOMEPHBIM y3JIaM CETKU MPOUCXOIUT CIEAYIOIINM 00pazoM.

[Ipexne Bcero, MomkKHa OBITH 3a/aHa CETKA, B y3JlaX KOTOPOW OYIYyT pPacCUUTBHIBATHCS
3HAYEHUS KapTUPYEMOTo MapameTpa.

Pa3zmepsl 3TOl ceTkum B mporpamme Surfer moryr ObITH 3aaHbl IOJIL30BATEIIEM WIIU
aBTOMATUYECKU PACCUUTAHBI CPEACTBAMU CHUCTEMBbl. ['€OMETpHUsi CETKH OmpelesieTcs Iarom
(paccrosiHEEeM) MEXKIY Y3JIaMH MO OCHM X U 1aroM (paccTOsTHUEM) MEXKAY y3JaMu 1Mo ocu Y. DTo
paccTosiHue JTOJKHO COOTHOCUTCS C TUIOTHOCTBIO TOYEK MCXOJHBIX JaHHBIX: YE€M BBIIIE MIOTHOCTD
TaHHBIX, TEM MEHBIIE JODKHO OBITh PACCTOSIHHE MEXIY y3JIaMH CETKH.

Surfer mo HEKOTOPOMY AJITOPUTMY C HCIOJIB30BAaHUEM HCXOIHBIX JAHHBIX PACCUNUTHIBACT
3HAYCHHWE B Yy3JI€ CETKU. BBIOOp KOHKPETHOrO alropuTMa HMMEeT 3HAYUTEIbHOE BIIMSHUE Ha
OKOHYATEINbHBII BU]I KapTHI.

4. Co3pnanue rpu-ceTu

[Ipexxne, yeM BBIBECTH KapTy B M30JMHUAX HA OKpaH HEOOXOOUMO TepecuuTarh
HEpEryJspHBIE JaHHbIC B PETYJSPHYIO MPSIMOYTOJIBHYIO CETKY, KOTOpas coxpaHsercs B ¢dopmare
daiina ¢ pacuupernem *.grd (I'PUI). dus sToro ykaxkem cucreme (aiii ¢ HCXOTHBIMH JTaHHBIMH:
Grid > Data>C:\MySurfer\Dat\ A6cOtmKpIlnactAl.xIs u nonageM B JHaIOroBoe OKHO pacuera
I'PUJIA (Grid Data).

Heob6xoaumo yoenuThes, 4TO B KadecTBe cTosbia ¢ koopauHaramu X Beiopan Column A:
X_skv, cooTBeTCTBEHHO KOoOpAUHATE Y COOTBETCTBYET

cronber; Column B: Y_skv u 3HadyeHunio abcomoTHbIX 0TMETOK Z cootBeTcTByeT Column C:
ao_krAl.

I'pynna «Gridding Method» (Meron rpuaauHra) MO3BOJISET BBIOPATh  HYIXKHBIH
MI0JIb30BATEII0 METO/I CETOYHON MHTEepHOLUU. BpIOOp MeToa 3aBUCUT OT MOCTABICHHOM 3a/1a4H.
OnTUManbHBIM METOJIOM HHTEPIIOJISALINH, TIOAXOISIIAM I OOJIBIIMHCTBA 3a7a4, CIUTACTCS METOJ]
Kpaiirunra (Kriging). Metox HasBan B uects J[.I'. Kpure, 10:xHOahpUKAHCKOTO TOPHOTO HHKEHEPA.
OTOT METOA SBISETCA TE€OCTATUCTHYECKUM METOJIOM TpUAAMHTA (TPUIAMHT — CETOYHas
uHTepnoasiuug). OH  oTaM4YaeTcss  OBICTPOJNEHCTBMEM M KOPPEKTHBIM  MPUOIMKEHHEM
WHTEPIOJIMPOBAHHBIX B Y3JIbI 3HAUCHHH MTapaMeTpa K €ro UCXOIHBIM 3HAYECHUSIM.

B kauectBe Merona mHTepnoisiuu Beioupaem Kriging u menkaem mo kHornke OK. Ilo
YMOJTYQHHIO CHCTEMa BBICBEYHMBAET Ha JKpaHE OKHO C COOO-IIEHHEM, YTO pacueT 3aBeplieH H
yKa3aHHBIN ceTouHblil ¢aiin *.grd co3man (has been created) .Kpome storo, B okue Grid Report
BBIBOJIUTCS MH(POPMAIHSI O IOCTPOCHHO# peryisipHoi cetke. OTrmounts okHo Grid Report (otuer
0 MOCTPOSHHUHM CETOYHOTO (haiina) MOXKHO, yOpaB «TrajgodKy» B COOTBETCTBYIOIIEM pa3Jiele.

5. O6ocHoBaHue GHOPMBI TIPEACTABICHUS T€0()U3NIECKOTO MaTepraia

6. ITocTpoenue rpaduueckoro MakeTa KapThl

Jns Buzyanuzauuu paccuntanHoro I'PUJIA B Buse kapThl Ha 3KpaHe HEOOXOIUMO BBIOpATh
menro > Map > Contour Map > New ContourMap > C:\MySurfer\Dat\ A6cOtmKpIlnacrAl.grd. B
okue Plotl mosiBuTcs kapra B m3oiuHUsX, a B Object Manager mosiButcst HOBbIi 00bekT Map ¢
nono0wsexToM Contours.

Jns oObeauHEeHUsT KapThl CKBAKWH C KapTOW HW30JMHUN B OJMH OOBEKT HaXXMEM Ha
KJIaBHaType (yHKIHOHAJIbHYIO KiaBuily F2 u mociemoBaTensHO BbIOEpeM MyHKTHI MeHto: Map >
Overlay Maps.

Ha sTom mpocTom npumepe BUIHO, UTO MPOLEAYpa CO3JaHMsI HA 3KpaHe KapThl B M30JIMHUIX



COCTOUT M3 TPEX OCHOBHBIX 3TAIOB:

CO3JIaHMsI TAOJUIIBI HCXOIHBIX TOYCK;

nepecyeTa 3HaYCHUI U3 TAOIUIIBI HCXOHBIX TOUEK B IPSIMOYTOJIBHYIO CETKY;

BbIBOZIa U 0(hopMiteHus KapTel B okHe Plotl.

B kauectBe camocTosiTenbHON paboThl BbI MOXKETE BBIBECTHM Ha 3KpaH 4Yepe3 3HAKOMOE
meHio Map paccuurannsiii 'PUJ[ B Buae TpexmepHoro usobpaxkenuss — Surface, kaptsl
3aTteHeHHOTO penbeda — Shaded Relief Map u o6bemHOro0 npeacraBieHus KapThl B BUIE KapKaca —
Wireframe.

OTMeTUM HEKOTOpble O0COOEHHOCTH OQoOpMIIeHHS KapT. Bo-TiepBBIX, MECTOMOIOKEHUE
MOJITMCEN TOYEK (B HAIIEM CIIydae 3TO HOMEpa CKBaKWUH) MOKHO MEHSTh OTHOCHTEIBHO IICHTPOB
TOYEK, HO JUIi BCEX TOYEK OJHOBPEMEHHO W Ha OJHO M TO K€ paccrosHue. lloamuch Moxer
pacronarateesi Hajx Toukoi (Above), mox toukoit (Below), cnpaBa or touku (Right), cieBa ot
touku (Left), mo uentpy (Center), taxke MOXKHO 3aJaBaTh IMOJOXKCHUE TOAIUCH I0JIb30BATEIIEM
(User Defined) B koopanHaTax OTHOCHUTEIBHO IIEHTPA TOYKH.

B okne cBoiictBa Touek (Post Properties), orkpeitom Ha 3akmanke Labels (Mertku,
MOJIMCH), MOKHO MEHSTh OTHOCUTeNbHOe ToJiokeHue [lommuceid (MeTok) B CHUCKE BBIOODA,
o3arnasiieHHom Position Relative to Symbol (ITo3umust otHocuTenbHO cumBona). [loguepkuBanue
nepBoii OykBbl P B cioBe Position o3Hadaer, 4To K 3TOMY CIHCKY BBIOOpPAa MOXKHO OOpaInaThbCs
HakatueM kiaBumn Alt+P. Dto crampmaptHoe cornmamenue cucrembl Windows, mosBolisitolee
OBICTPO HAXKATHEM Tapbl KJIABUIII BBIMOJHATH OMPEICICHHOE B MEHIO JICHCTBUE.

B cnydae 3amanus monoxkeHus nojamnucu moisbs3osarenem (User De-fined) neo6xomumo
3aJaTh OTHOCHUTEIILHOE I0JI0KEeHHEe MeTKH OT meHTpa Touku mo koopauHare X (X Offset) u Y (Y
Offset). IIpu 3ToM HEOOXOAMMO IOMHHUTH, KaKH€ CIUHHUIBI HM3MEPEHHsS BBIOPAHBI B MEHIO
Preferences— cantumerpsl min aroviMer (Inches).

['panunbl ceTKH (KOHTYPHOM KapThl) ONPEACISIOT MaKCUMallbHbIE M MHUHUMAaJbHBIC
3HaueHus koopauHat X u Y (1Mo ymonrdanuio B Surfer yctaHaBiuBarOTCS MUHUMYM U MakCUMyM X
u Y u3 daiina nanaeix A6cOtMKp-TlnactAl.xIs). I[Tpu 3TOM CKBaXHMHBI MOMAAIOT HA Kpasi KapThI
JUISL TOTO, YTOOBI CKBKWHBI HAXOJIMJIMCh BHYTPU KapThl HEOOXOAU-MO TOCTpouTh HOBBIM ['PU]] ¢
pacimMpeHHoi 00acThio ero mocrpoeHus. CHavana pasbeauHsieM KapTbl. Beibupaem B Object
Manager noapro0bpekT CONtOUrs ¥ ocyIIecTBIIsIEM MOCIeI0BaTeIbHOCT aciicTBuili: Map > Break
Apart Overlay.

BeinonHsieM  yxke 3HaKOMble Ham JeiictBus npu  pacuere [PUIA: Grid >
Data>C:\MySurfer\Dat\ A6cOtmKpITnactAl.xls u momagem B muamoroBoe okuo Grid Data, rae
naem HoBoe mmsi B mosie Output Grid File (BbixomHo#t cerounbiit ¢aiin) u B momsx Grid Line
Geometry (I'eomerpust muauii TPUJIA) mo oboum HampaieHusiM X U Y Ha HECKOJIBKO METPOB
yMeHbImaeM Minimum (MHHUMaNbHOE 3HAYCHHWE KOOPIMHATHI) W yBedauduBaeM Maximum
(MakcMalIbHOE 3HaYEHUE KOOPIUHATHI).

Crnenyer OTMETUTh, YTO 3TH OTKJIOHEHHUS OT MHUHHMMAJIBbHOTO U MaKCUMAaJIBHOTO 3HA4YEHUI
KOOpJMHAT HE JOJDKHBI OBITh OOJNBIIMMH, WHAY€ MOTPEUIHOCTh TOCTPOCHUS H30JMHUN OKOJIO
IpaHMIIbI KapThl Oy/I€T BECbMa CYIIECTBEHHOM.

['pynma Grid Line Geometry ompezensier He TobKo rpanuibl cetku (Minimum, Maximum),
HO ¥ ee IJIOTHOCTS (Iar ceTku — Spacing, uucio auauii — # of Lines).

[Tpr KOMOMHMPOBAHWUU HECKOJIBKUX KapT CIEAyeT TOMHHUTH, YTO HadaJIbHbIE M KOHEYHBIE
KOOp/JMHATHl Ha BCEX KapTax JOJDKHBI OBITh MIACHTUYHBI. TO e Kacaercs W IIaroB CETKU.
[I10THOCTD CETKHM OmpeaenseTcs YUCIOM JIMHUN CeTKHM 1o HampaBieHusM X, Y W 3aBHUCUT OT
IUIOTHOCTH UCXOAHBIX JaHHBIX. [Ipu pacuere ceTkH JUisi KOHKPETHOM KapThl HEOOXO0AUMO HUCXOIUTh
U3 TOro, YTO IIar SpPacing MobKeH ObITh PaBeH WJIM MEHbBIIE PACCTOSIHUS MEXKIY HCXOTHBIMH
TOYKaMH JaHHbIX. Ha ocHOBaHUM 3TOrO paccuuThiBaercs mar cetku. [lo ymomuanuio B SURFER
IJIOTHOCTH ceTKH npuHATa paBHOM 100 x 100 ceTOYHBIX TUHUI.

BrImonHuB Te ke AelcTBUSA, YTO M MIPU NOCTPOCHUN OOBEIMHEHHON KapThl, T. €. IOCTPOUB
HOBYyIO Kapty: Map >Contour Map > New ContourMap no HoBomy ['PUJIY u oObenunHuB ee ¢
KapTOil CKBaXUH, KOTOpasi yXe ecTb, Bbl MOJIyuHTe KapTy, € CKBaKUHBI HAXOJATCS BHYTPHU



KapThl.

[Ipy 3TOM mnO yMONMYaHUIO Kaxjaas msATas W30auHUSA Oyner mnoxamucasa. I[loanucats
W30JIMHUY TIPY HEOOXOJAMMOCTH WJIM HE MOJNHUCHIBaTh UX BooOIie Bel Moxere, BiOpaB B Object
Manager nonoowsext CON-tOUrs U JBOWHBIM ILIEITYKOM JIEBOW KHOIIKM MBIIIM OTKPBIB JHAJIOrOBOE
okHo ero cBoiictB MAP: Contours Properties. 3axoaum Ha 3akiajiky Levels.

B kononke Lable (Merka) kaxas moMeveHHas Ha KapTe M30JMHUS 00O3HAYCHA CIIOBOM
Yes. Haxxmem knomky Lable. B otkpeiBmiemcsi okHe Lables moxxHO M3MeHUTH yacToTy moamucu
U30JIMHHH, Hanpu-Mep, 3aMeHuB B mone SKip mudpy 4 Ha 2 U mociaenoBaTelIbHO Ha)KaB KHOIKU
OK>Applay, momyynm kaptTy, Te MOJIKMCaHA Kaaas TPEThbs W30JMHUSA. MOXHO IOJAIUCHIBATH
W30JIMHUM BBIOOPOYHO, BbIIEIUB c0BO NO M JBOWHBIM IIEIYKOM MBIIIM IIOMEHSIB €r0 Ha CJIOBO
Yes.

7. OopMmieHre OTYETHON KapThI

®opma oT4yeTa, TpeGOBaAHUA K 0()OPMJIEHHIO OTYETHOI0 MaTepuaJia

OTueT 0 BBIIIOJHEHHOH paboTe NpeaoCTaBIsAeTCs B JIEKTPOHHOM BUJIE.

[TonroroBneHHas JOKyMEHTalUs AOJKHA cCOOTBETCTBOBAaTh TpeboBanusm ['OCT.

5. VUEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
TV CHUTINHBI

5.1 nepeyeHb OCHOBHOIi U 10NOJIHUTEIbHOI JUTEPATYPHI

OCHOBHAs JIUTEpaTypa

1. banamos FO.A. I'eoxumust peiko3eMeNbHbBIX 31eMeHTOB. - M.: Hayka, 1976. — 267c.

2. bpaynnoy A.X. 'eoxumus. — M.: Henpa, 1984. — 463c.

3. Bepuanckuii B.W. Tpyasl no reoxumun. — M.: Hayka, 1994. — 496c¢.

4. Koznos B./l. Beenenune B reoxumuto. — Upkyrck: UpkyT. roc. yu-t, 2007. — 2007c.

5. MakpeirnHa B.A. ['eoxuMus OTAENBHBIX 3JEMEHTOB. AKAJIEMHUYECKOE H3IaTEIBCTBO
«I"EOw», 2011. — 195c.

6. Autuniuan  B.C., Makpeiruna B.A. T'eoxmmus sHAoreHHbix mnpormeccoB. Yacte I
I'eoxumus npoueccoB MmeTamoppusma u meracomartosa. Msnarenscto UI'Y, Upkyrek, 2006 r., 130
CTp.

JONOJIHUTEIbHAS JIUTEPATYPA

1. Anekceenko B.A. JlanamagdTHO-TeOXUMHUECKUE HMCCIEIOBAaHUS U OKpY’Kalollas cpena.
H3n-so Poct. YH-Ta, 1989. -122 c.

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

3. BunorpanoB A.Il. 'eoxumust peIKHX M pacCeTHHBIX XUMHUYECKUX JIEMEHTOB B MTOYBaxX. 2-
e m3a. M.: zg-Bo AH CCCP, 1957. — 237c.

4. Tompmmmuar B.M. T'eoxumMudeckne MPUHIUIIBI PACTIPEICICHHUS PEIKUX DJIEMEHTOB //
Penxue sneMeHThI B U3BEPKEHHBIX FOpHBIX Nopoaax U mMuHepanax / Pen.B.B. Illepbuna. M.: U3a-
BO MHOCTpaHHOU uTeparypsl, 1952. C. 9-16.

5.2 NEPUHOAUYECCKHUE U3 TaHUS
I'eoxumuns, [lerposorus
Geochimica et Cosmochimica Acta, Applied Geochemistry

5.3. 6a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMBI

http://www.nlr.ru (Poccuiickast HalOHaIbHAsE OMOIHOTEKA);

http://www.viniti.ru (PedbepaTuBHbIii KypHAaT);

http://www.library.ru (BuptyanbsHas cipaBodHast ciryx0a);

http://dic.academic.ru (CoBapu u SHIUKJIONEINN);

http://geo.web.ru  (Madopmanmonnsie WuTepHeT-pecypcbl ['eonornueckoro dakynbrera
MI'Y);

http://elibrary.ru (Hayunas snextpoHHast OMOIMOTEKA);

http://www.sibran.ru (M3matensctBo Cubupckoro otaeiaeHus Poccuiickoit AkaaeMuH

Hayx);



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 (Poccutickuit uHGOpMAIIOHHO-OUOINOTEYHBIN KOHCOPIIMYM);

http://vsegei.ru (Bcepoccuiickuii Hay4HO-HCCIIEIOBATEIBCKHI T€OJOTHUECKUN HHCTUTYT UM.
A.I1. KapnuHckoro).

http://library.isu.ru/ru/resources/electronical.ntml  (a;mekrponnas OuOIMOTEKa - pasien
uH(popmanroHHoro pecypca Hayunoit 6ubnmorexu MpkyTCKOro rocy1apCTBEHHOTO YHUBEPCHUTETA)

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

6.1. YueOHO-1a00paTOpHOE 000py10BaHHE:

[lpu mpoBeneHMs JEKIMOHHBIX M CAMOCTOSTEJIBHBIX 3aHATUH IO OCHOBHBIM pa3jeiiam
IUCUUIUIMHBL ~ MCIONB3YIOTCA ~ KOMIBIOTEPHI,  HOYTOYK,  MYJIBTHUMEAMWHBIH  NPOEKTOP,
WUTIOCTPATUBHBI MaTepuall B (GOpME KOMIBIOTEPHBIX mpe3eHTanui. [lpu  BBIIOJHEHUU
MPAKTUYECKUX pPabOT CTYACHTHI HWCIONB3YIOT aHATUTHYeCKUue 0a3bl JaHHBIX (Pe3yJabTaThl
CIIEKTPAILHOTO KOJMYECTBEHHOT0, MUKPO30H/I0BOT'0, XHMUYECKOTO KOJIMYECTBEHHOTO, HEUTPOHHO-

AKTUBALIMOHHOTO W JIp. aHAJIM30B) W KOJUICKIIMH TOPHBIX MMOPOJ U MHUHEPAJIOB, HAXOMISIIUXCS B
coocrBennoctu UT'X CO PAH.

6.2. IlporpamMHoOe obecrieyeHne
bazoBoe mporpammuoe obecrieuenune MS Office

6.3. Texunyeckue U 3J1eKTPOHHBIE CPEACTBA 00y4YeHHsI:

1. MynpTHMEAUIHBIA KOMITBIOTEP (TEXHUUECKHE TpeOOBaHHS: TpaduuecKas ornepaldoHHas CUCTeMa,
ayIuo- W BHJAEO BXOJbI/BBIXOJBI, BO3MOXXHOCTH BBIXOAAa B VIHTEpHET; OCHAIeHHE aKyCTHYECKUMHU
KOJIOHKaMH, MUKPO(OHOM M HAYITHUKAMH; C TAKETOM TIPHKJIATHBIX IIPOTPaMM).

2. MyIbTUMEINAIIPOSKTOP.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'U
[Tpu peanu3zanyu JTaHHOH MPOTrPaMMBbI MIPUMEHSIOTCS CIICAYIONIME 00pa30BaTEIbHBIC TEXHOJIOTHU:
JEKIIMOHHO-CEMUHAPCKOe  OOydYeHHWe, MpaKTHYecKhe paboThl, a TakKXkKe HCIIOJIb30BaHHE
BBIUUCIIUTEIIbHOW ~ TEXHHUKHM W TEJICKOMMYHUKAIIMOHHBIX  CPEICTB Ui peajlu3aluu
WH()OPMAIMOHHBIX ITPOIIECCOB C MEJBI0 OMePaTUBHOM U AP(EKTUBHON paboThI ¢ HH(MOpMALIHEH).

8. ®OHAbI OEHOYHBIX MATEPHUAJIOB VIS TEKYHIET'O KOHTPOJISI U
MNPOMEXYTOYHOM ATTECTALIUU


http://www.ribk.net/
http://vsegei.ru/
http://library.isu.ru/ru/resources/electronical.html

9Tanbl (l)OpMPIpOBaHI/Iﬂ KOMIIeTeHIUii (I/IHZ[I/IKaTOPOB JOCTHIKCHUSA KOMHeTeHHHﬁ) M UX NoKa3arejei (L[eCKpI/IHTOPOB)

Komnerenmus ITK-1

HaumeHoBaHue pasjena / TeMbl N-1nk1 NJI-2nk1

(B coorBeTcTBHM ¢ Tabmuue 11.4.1) 31 |32 |yl |y2 |B1 [B2 |31 |32 |V-1 |V-2 |B1l |B-2
Meramopdpusm. OCHOBHBIE TIOHATHS ¥ THIIBI | + + + + + + + + + + + +
MeTamophuzma
Meramopdudeckue  ¢anuaabHble  cepud W | + + + + + + + + + + + +
IIETPOreHETUYECKHUE CETKHU, U30TPabl
I'eoxumus 30HaJIBHBIX MeTtaMoppudecKux | + + + + + + + + + + + +
KOMIUJIEKCOB
Marmatusm. OOmiue cBemeHus O MarMarusme u | + + + + + + + + + + + +
KiaccuUKalKsg MarMaTHYECKUX MOPOJT
DaKTOpHI, onpeaenaromue MEXaHU3MbI | + + + + + + + + + + + +
dbopMupOBaHUS U IBOJIOIUH MarM IOJIHOTO
CIICKTPA [0 KPEMHEKUCIIOTHOCTHU
Marmatuyeckue cepuu pasnuuHbIX | + + + + + + + + + + + +
reoIMHAMUYECKUX OOCTAaHOBOK. BHYTPHIUINTOBBIHA
Marmatu3M. CyOAyKIMOHHBIA  OCTPOBOJYKHBIM
MarMaTu3M

Komnerenuus I1K-4

HawnmenoBanue pasfnena / TeMbl M -1nka4 N 1-2nk4

(B coorBercTBIM ¢ TabmuLei 11.4.1) 31 32 |vy1 |[V-2 |B1 |[B2 |31 |32 |V1 |y2 |[B1 |B-2
Mertamop¢puszM. OCHOBHBIE TOHATHA M THUIBI | + + + + + + + + + + + +
MeTtamopduzma
Mertamopduueckue ¢banuanbHbIe cepuu n|+ + + + + + + + + + + +
IETPOreHETUYECKUE CETKHU, U30TPaIbI
I'eoxumus 30HaJIbHBIX MeTamop(puyeckux | + + + + + + + + + + + +
KOMIUJIEKCOB
Marmatusm. OOmme cBeAeHus O MarMarusMe u | + + + + + + + + + + + +
KJIaCCU(DUKAIIHMSI MAarMaTHYECKUX ITOPO/T
DakTopHl, onpeaensaroImue MEXaHU3MbI | + + + + + + + + + + + +
GbopMHpPOBAaHUS W OBOJIONMHA MarM IOJHOTO




CIIEKTPa 10 KPEMHEKHUCIIOTHOCTH
Marmartuyeckue cepun pasinyHeIX | + + + + + + + + + + + +
reoJJMHAMHUYECKUX OOCTaHOBOK. BHYTPUIUIMTOBBIIM
marMaTu3M. CyOqyKIIMOHHBIH  OCTPOBOMYKHBIH
MarMaTus3M
Komnerennus ITK-5

HanmenoBanwme pazmena / TeMbl NJT-1nka4 W JI-2nk4

(B coorBeTcTBUU C TabmuIeH 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
Metamopdusm. OCHOBHbIE TIOHSATHSI W THUIIBI | + + + + + + + + + + + +
MeTamophuzmMa
Meramopduyeckue (hanmanbHbIC cepuu u|t+ + + + + + + + + + + +
IIETPOTCHETHYECKHUE CETKU, N30T PaIbI
I'eoxumus 30HAIbHBIX MeTtaMoppudecKkux | + + + + + + + + + + + +
KOMIIJIEKCOB
Marmatusm. OOmue cBefeHHs O mMarmMaTu3Me u | + + + + + + + + + + + +
KJIACCU(UKAIAS MarMAaTHYECKUX TTOPO]T
®DakTopHI, OpeaeIAroIIe MEXaHU3MEI | T + + + + + + + + + + +
dbopMHpOBaHUS W OBOJIOUMU MarM IOJHOTO
CHEKTPa N0 KPEMHEKHUCIOTHOCTH
MarmaTtuyeckue cepun pasnuyHeIX | + + + + + + + + + + + +
reoJJMHAMHYECKUX OOCTaHOBOK. BHYTPHUIUIMTOBBIIMA
Marmatu3M. CyOAyKIMOHHBIH — OCTPOBOYKHBIN
MarMaTu3M




CooTHeceHHEe OLEHOYHBIX MATEPHAJIOB TEKYLIEr0 KOHTPOJS YyCHeBaeMOCTH
NMPOMEKYTOYHOM aTTeCTAIUU C Pe3yJbTATaAMM 00y4eHM st

Howmepa 3aganamii /

Hnpekc Homepa Borpocos
BOIIPOCOB, U3
JECKPUIITOpa W3 OLICHOYHBIX
OIIEHOYHBIX
UHIUKAaTOpa MaTepuaoB
MaTepuaoB .
Hnnexc IOCTHKEHHS N MPOMEKYTOYHOM
" KOHTPOJIS TEKYIIEH
HIEKC UHIUKATOpa KOMITETEHIIAN aTTecTaluy,
yCIIEBAEMOCTH,
KOMITETEHIIAN IOCTHKECHHUS (6 MTO3BOJIIIOIINX
TO3BOJISIOLIUX
KOMIIETEHLIUU | COOMBEemcmeui ¢ OIIEHUTH CTEIEHb
OIICHHTH CTEIIEHb
pazoenom 3 c(hOopMHPOBAaHHOCTH
. c(hOpMHUPOBaHHOCTH
Hacmoswen JECKPUIITOPA
JIECKPHITITOpa
PIIN) KOMIIETEHLIUH
KOMITETEHIIAN
3-1 1,234 2,6,14,15,17-20
3-2 1,234
V-1 1,234
U-Tma y-2 1,234
B-1 1,234
B-2 1,234
TK-1 3-1 1,234 1,3,4,5,7-13,16-20
3-2 1,234
v-1 1,234
UI-2nk y-2 1,234
B-1 1,234
B-2 1,234
3-1 1,2,3,4 16-20
3-2 1,234
v-1 1,234
WL-Limes y-2 1,234
B-1 1,234
B-2 1,234
K-4 3-1 1,234 45, 8,10, 13, 16,
17, 18,19,20
3-2 1,234
I/II['2"K4 y'l 11 21314
V-2 1,234
B-1 1,234
B-2 1,234
3-1 1,234 5
3-2 1,234 5
V-1 1,234 5
U1 y-2 1,234 5
B-1 1,234 5
B-2 1,234 5
TTK-5 3-1 1,234 5
3-2 1,234 5
V-1 1,234 5
U-2nks y-2 1,234 5
B-1 1,234 5
B-2 1,234 5

8.1. OueHoYHbIC MaTEepHAJIBI AJISl TEKYLIEI0 KOHTPOJIS:




MaTepna.m,l AJIS MPOBEACHUSA TEKYILEro KOHTPOJIA 3HAHUH CTYACHTOB:

Nnankatopbl
JOCTHKCHUA
Ne Bua xoHTpOIS Kourposupyemble TeMbl (pa3elibl) KOMmeTeHIui
n/H A P poaHpy pasi (KOMIIOHEHTBI),
KOTOpbIC
KOHTPOJHPYIOTCS
W-1nke,  WHA-2rika
. Metamopdusm. OCHOBHBIC TIOHATUS W THITBI A ’ A ’
1 YCTHBIH ompoc WO-1nxi,  WO-2nx,
MeTtamopduzma
WJI-1nks
Y cTHEIH ompoc NN-1nks, W-2rikas,
Meramopdudeckue ¢aruaibHble CEpUH U
2 UA-1nk;,  WA-2nx,
MEeTPOTCHETUYECKUE CETKH, H30TPAIBI
N/I-2mxs
Komrporwnas ['eoxumMusi 30HAIBHBIX MeTaMOP(PUIECKUX WAL, MA-2rixs
3 pabora Ne 1 P WJT-1ik, WJT-21k1.
KOMIIJICKCOB
W/I-1nks
Marmatusm. O6mme CBEJICHUS o | Ud-1nks, WIA-2rmik4,
4 VerHblit onpoc MarMaTu3Me u knaccupukanusa | U-1nxi,  WHA-2nxi,
MarMaTu4ecKuX MOpoJI NJ-2rks
YcTHbli onpoc ®dakrtopel, onpenenstomue  MexaHusMbl | U1 -1nks,  WJ-2niks,
5 dbopmupoBanus u sBomonud MarMm monHoro | U-1mki,  WJ-2nki,
CIIEKTPa M0 KPEMHEKHUCIOTHOCTH WI-1nxs
KonrponbHas Marmaruueckue cepun pa3IUYHBIX
pabora Ne 2 re0IMHAMHYECKHUX oocranoBok. | MI-1nks,  WJ-2mk4,
6 BayTpuniantoBsiii marmatm3Mm. | U-1nxi;,  WA-2mk,
CyOyKIImOHHBIN octpoBoayKHbIH | MJI-2nks
MarMaTu3M

8.2 OneHOYHbIe MATEPHAJIBI IJIS IPOMEKYTOYHOH aTTeCTAIlUM

Cnennduxanus TeCTOBBIX 32JaHUM 11 IPOMEKYTOYHOH ATTECTAIMH

Jlns npoBeneHust 3adeTa/sk3aMeHa MO JAUCHUIUIMHE «['€0XMMMS TPOIECCOB Py1000pa30BaHUSI»
UCTIOJIb3YeTCsl KOMIUIEKT TECTOBBIX 3a/laHUM, KOTOpble cozepkaT 12 3amaHuii 0a30BOro ypoBHs
CIIO)KHOCTH, S5 3aJaHW{ TIOBBIIIEHHOTO YPOBHS CIIO)KHOCTH, 3 3aJaHHWil BBICOKOTO YpPOBHS
CJIIO)KHOCTM M HamlpaBlIeHbl Ha OLEHKY C(QOPMHMPOBAHHOCTH CJIEIYIOUIMX KOMIIETEeHIUH
(mHIUKAaTOpOB gocTikeHus kommereHnwin) M-1nk-1, UA-2nk-1, UA-1nk-4, U-2nk-4, U-1k-s,
N-2nk-5
Bpewms Ha BbINIOJIHEHNE TECTOBBIX 3aaHuil 40 MUHYT.
MaxkcumanbHas cyMMa 0ajioB 3a MPaBUILHOE BBHIIIOJHEHNE BCEX TECTOBBIX 3aJjaHui 45.

Ne Cuenapuii .
Tun TecroBoro Yposensb KonTtpoaupyemsbiii o
TeCTOBOI0 BBINIOJTHEHUS Bann
3a1aHus % CJI0KHOCTH HUAK
3aiaHusA TECTOBOI0 3a1aHMA
Bribpate oguH
IIPaBWIbHBIN OTBET
3aKphITOTO TUIA Ha 13 IPUBEACHHBIX
. N/I-2nx-1
1 BEIOOp OJTHOTO BapuaHTOB. OTBET ba3zosslii 1
MIPaBUIBHOTO OTBETA 3anvcaTh B BUAC
udpsl B moje
OTBETA.
OTKpBITOrO THIIA C
3anumure N
2 yKa3aHHEM BEPHOTO . Ba3zoBbrii WJI-1nk-1 1
NPaBWIbHBIA OTBET
oTBera (BapHaHT 1)




3aKpBITOrO TUIA C
BBEIOOPOM OJTHOTO
MIPaBUJIBHOTO OTBETA
(Bapmanr 2)

3aKphITOTO TUIA HA
BEIOOp OJTHOTO
MPaBHJILHOTO OTBETa

Bri6pats onuH
MIPaBWIbHBIN OTBET
W3 TIPUBEICHHBIX
BapuaHTOB. OTBET
3ammcaTh B BUJC
udpsl B moje
OTBeTA.

BazoBrrit

W/I-2nx1

3aKphITOTO TUIA Ha
YCTaHOBJICHUE
MOCIIEJOBATEILHOCTH

YCcTaHOBUTH
MIPAaBUIBHYIO
[IOCJIEN0BATENLHOCTD.
OTBeT 3alUIINTE B
BHJIC
ITOCJIEI0BATEIbHOCTH
u¢p,
COOTBETCTBYIOIINX
TIPEUTOKEHHBIM
BapHaHTaM B TIOJIC
OTBETOB

BazoBrrit

NJ-2nik-4

3aKpbITOro TUIA Ha
BBIOOp OJTHOTO
MIPaBUJIBHOTO OTBETA

Bri6pats onuH
IIPABWIBHBIN OTBET
U3 IPUBEICHHBIX
BapuaHToB. OTBET
3anucaTh B BUJC
IUQpEI B TTOJIE
OTBETA.

bazoBorit

N/I-2nx1
NJ-1nk-5
N/I-2nk-5

3aKkphITOro TUIA Ha
BEIOOp OJTHOTO
MPaBIJIBLHOTO OTBETA

Bri6pats onuH
MPaBIIbHBINA OTBET
U3 MPHUBEICHHBIX
BapuanTtoB. OTBeT
3aIUcaTh B BUJIE
uudpsl B moje
OTBETA.

BazoBriit

NI-1nx-1

3aKphITOro TUMA HA
YCTaHOBIICHHE
MTOCTIETOBATENEHOCTH

YcTaHOBUTH
NpaBUIIBHYIO
[TOCJIEIOBATEILHOCTD.
OTBET 3alMIINTE B
BUJIE
[IOCJIEIOBATEILHOCTH
u¢p,
COOTBETCTBYIOIINX
MPEATI0KEHHBIM
BapUaHTaM B M0Jie
OTBETOB

BazoBriit

N/I-2nx-1

3aKphITOrO TUIA HA
BBIOOp OJTHOTO
MIPaBUIBHOTO OTBETA

Bri6pats onnH
IIPABWIBHBIN OTBET
13 IPUBEACHHBIX
BapuaHToB. OTBET
3anucaTh B BUZC
udpHI B IoJIe
OTBETA.

bazoBbrit

NI-2mx-1
NJ-2nk-4

3aKkpBITOTO THIA Ha
BBIOOD OJTHOTO
NPaBHILHOTO OTBETA

Bri6pate onuH
MIPaBUJIBHEIA OTBET
U3 IPUBEICHHBIX
BapuaHTOB. OTBET
3aIucaTh B BUJIE
udpsl B roje
OTBETA.

BazoBrrit

NJI-2nk-1

10

3aKphITOrO THIA HA

Bri6pats onuH

bazoBbrit

N/I-2nx-1




BBIOOD OJTHOTO NPaBHIbHBIA OTBET N-211k-4
MIPaBUIBHOTO OTBETA W3 IPUBEACHHBIX
BapuaHToOB. OTBET
3amnmcaTh B BUAC
IudpEI B TIOJIE
OTBETA.
Bri6pats onuH
MIPaBWIbHBIN OTBET
3aKkpBITOrO THUIA Ha 13 NPUBEICHHBIX WJI-2
11 BBIOOD OJTHOTO BapuaHTOB. OTBET BazoBsrii TIK-1
NPaBHJILHOTO OTBETA 3ammcaTh B BUJC WT-2nik-4
udpsl B moje
OTBeTA.
BriOpate ouH
NPaBWIbHBIA OTBET
3aKphITOTO TUIA Ha W3 IPUBEICHHBIX WJT-2r1k-1
12 BEIOOp OJTHOTO BapuaHTOB. OTBET BazoBsrit
TIPaBUIILHOTO OTBETA 3aMucaTh B BHIC W-2rix-4
IudpEI B TIOJIE
OTBETA.
Bribepure
HECKOJIBKO
MPaBHIBHBIX
BapUaHTa U AaiTe
KomOuHupOBaHHOTO KpaTKyIo
THIIA B BELIOOPOM apryMEHTaIHIO.
OJIHOT'O MJIH OTBeT 3amucaTh B HH‘ZHK-l
13 HECKOJIbKUX BUJE OyKB, INoBbleHHBIH N-1rk-4
TIPaBUIIBHBIX OTBEYAFOIITIX
BapHaHTOB OTBETA C MIPaBUIBHBIM
€ro apryMeHTanuei BapHaHTaM B IIEPBOC
I0JIe OTBETA U
KpaTKyIo
apryMEHTAaLUIO BO
BTOpOE M0JIe OTBETa
CootHecure ¢
YTBEPIKICHHUEM.
OTBer 3amucath B
KomOuHaMpOBaHHOTO Ol;:él:a?gmi;x
14 THIIA B BHIOOPOM HpaBI/IJ'ILHHiIM ILOBEIIEHHEL NA-1nka
COOTBETCTBHS C €r0
apryMenTaImei BapuaHTaM B IIEPBOE
ToJie OTBETa U
KpaTKyo
apryMEHTALHUIO BO
BTOpOE M0JIe OTBETa
CootHecure ¢
YTBEPKICHHUEM.
OtBer 3anucaTh B
KomOuHaMpOBaHHOTO Buze Oyke,
15 THIIA B BHIOOPOM O;}f;lf:iﬁdx S CUR——— N-1nx-1
COOTBETCTBUSI C €T0
aprymenTameii BapuaHTaM B II€pPBOE
T10JI€ OTBETA U
KpaTKyo
apryMEHTALUIO BO
BTOpOE M0JIe OTBETa
KomOuHaMpOBaHHOTO Bribepure nBa
THIIa B BEIOOPOM MPaBHIIBHBIX
16 OJIHOTO HITH BapHaHTa U JaiTe TToBbIIIEHHBIH N/I-2mx-1
HECKOJIbKMX KpaTKy1o I/II[_Z [K-4
MIPaBUIIbHBIX apryMeHTALHIO.




BapHaHTOB OTBETA C OTtBer 3amucarh B
€ro apryMeHranuei BHJE OYKB,
OTBEYAIOLINX
MIPaBUIBHBIM
BapHaHTaM B IIEPBOC
110JIe OTBETA U
KpaTKyIo
apryMEHTAIUIO BO
BTOpOE TOJIC OTBETA
Bribepure nBa
MPaBUIBHBIX
BapHaHTa U JalTe
KpaTKyIo
KomOuHupoBaHHOTO paTKy
apryMeHTAIHIO.
THTA B BEIOOpOM
OTHOTO M OrtBeT 3ammcarh B
BUze OYKB, . I/I}:['an-l
17 HECKOJIBKHX OTBEHAOIIIX TloBBIIIEHHBII VII-2 3
NpaBUIbHBIX A-2rix-4
MIPaBUIBHBIM
BapHaHTOB OTBETA C
N BapHaHTaM B IIEPBOC
€ro apryMeHTanuei
110JI€ OTBETA U
KpaTKyIo
apryMEHTAIUIO BO
BTOpOE T0JIC OTBETA
[aiite onpenenexnue u I[' 11
OTKpBITOTO THIIA C .
18 P Brlcokuit WJI-1nk-4 6
Pa3BEPHYTHIM OTBETOM OTBET 3aIUIINTE B
110JIe OTBETA HH'ZHK-‘l
y NA-1nk1
OTKpBITOrO THHA C Jaiite onpenenexnue. U211
19 OTBETOM B BHJIE OTBET 3alMIINTE B Bricokmit I-1 6
3HAYEHMS 110JIe OTBETA A-1n-4
N)-2nk-4
Coopmynupyiite W/I-1nka
OTKpBITOTO THIA C omnpenenenue. OTBET . I/II['ZHK-l
20 Bricoknit 6
pa3BEPHYTHIM OTBETOM 3aMKcaTh B I0JIE I/L[[-]_HK_4
OTBETA U I['ZHK 4

Kpurepun oueHuBaHus AJI 3a4€Ta 10 MTOraM BbINOJHEHUS TECTOBbIX 3aJaHNM
s 3auema

Onenka CymmMmapHsblii 02011 32
BBINOJIHEHNE TECTOBLIX 3aJaHuii
3a4TEHO 15-45
HE 3a4TCHO MeHee 15

TECTOBBIE 3AJAHUA JJI1 ITPOBEJEHUA 3AYETA

Bapmuanr 1
1. 'mnepreHe3 Kak NMpouecc XapakTepusyercst
A. TlpeoOpa3zoBaHreM MUHEPAIbHBIX BEIIECTB B BEPXHUX YACTIX 3€MHOM KOPBI
b. Ilepenocom ocago4HOro Marepuana
B. BriBeTpuBanuem
I'. OcaxnenueM ocaaka




OTtBeT:

2. PacniiaBiieHHOe BellleCTBO 3eMHOI KOPbI CHIIMKATHOIO COCTABA, HACBILLIEHHOE
(¢1ronaMu Ha3bIBaETCHA (BOMILNTE IPaBUIIBLHBIA OTBET)

3. luareHes 3To npoiece

A. BeiBeTpuBaHus

b. [Ipeobpa3zoBanus ocajika B IOPOAY
B. Ocaxnenue ocanka

I'. Ilepenoc ocagouHoro marepuana

OTtBeT:

4. 'maporepMajibHbIN NpoLecc MPOMCXOAUT NPH
A.500-350 °C

b. 180-220 °C

B. 350-50 °C

I'. 900-1200 °C

OTtBert:

5. BoiOepurte cymecTByoume BUabl MeTaMop¢u3mMa (HeCK0JIbKO BAPHUAHTOB)
A. TexkTonnueckuu

b. UmmakTHEIN

B. PernonansHBIN

I'. MarmaTuueckuit

OTtBeT:

6. ITo rene3ucy BbiiesIsieTCs IBe PAa3HOBH/IHOCTH NErMaTUTOB (BbIOepuTe 2 0TBETA)
A. MarmaTtuueckue

b. Metamopdorenusie

B. I'maporepmaibubie

I'. 'unpeprennbie

OTtBer:

7. YCTaHOBUTH NPAaBHJIBHYI0 IOCIEA0BATEIbHOCTH JITANl0OB aBTOMETACOMATO3a.
OTBer 3anMmUTe B BHAE MOCJAEA0BATEILHOCTH HU(P, COOTBETCTBYIIIHUX MPeII0KeHHbIM
BAPHAHTAaM B I10JI¢ OTBETOB

A. TleraMTHTOBBII

b. Marmatnueckuit

B. I'mnpoTrepmanbHbIi

I'. ABTOMEeTacoOMaTu4eCKui

OTtBeT:



8. Kpucraniu3auus rpaHUTHBIX NerMaTUTOB MPOMCXOAUT MPH TeMIlepaType
A.50-150 °C

b. 150-350 °C

B. 350-700 °C

I'. 700-900 °C

OTtBeT:

9. Ipouecc popMupoBaHNsi MUHEPAJIOB U3 MarMbl, MpoTeKaomuieii B Heapax 3eMJIu
Ha3bIBaeTCs

A. I'myOuHHBIM

b. Dx30renHbIM

B. Meramopduueckum

I'. DHoreHHBIM

10. Yto siBJIsIeTCSI MCXOHOM MOPO/IOH /1JIs1 MeTaNneJIuTOB?
A. bazaneT

b. I'nmuna

B. Ilecuannk

I'. U3BecTHSK

OTtBeT:

11. Kakue 1aBjieHHs M TeMIIePATyPbl XapaKTepPHbI /s IKJIOTUTOBOI danuu?
A. 3 -5 xunobap u 650-800 °C

b. 9-15 xumo6ap u 350-500 °C

B. 1-2 xunobapa u 750-800 °C

I'. 16- 20 xkunob6ap u 800-900 °C

OTtBer:

12. TeMmnepatypa Hayaj a MUTMaTU3ALHH
A. 650 °C
b. 350 °C
B. 150°C
I'. 900 °C

OrtBer:

13. OcHnoBHble ¢akTopsl MeTamop¢u3mMa. BpiGepure HECKOJIbKO NPABUJIBHBIX
BApHAHTa U JaliTe KPaTKyl0 aprymeHtanuio. OTser 3anucarb B BHjae 0yKB, OTBEYAIOIMINX
NPaBUJIBHBIM BAPHMAHTAM B IlepPBO€ I0JI¢ OTBETa M KPATKYI0 apryMeHTAlUI0 BO BTOpOe

1moJjie OTBETA

A. Omrong



b. AtmocdepHbIe BObI
B Temneparypa
I'. JTaBnenue

OTtBeT:

OTtBeT:

14. CooTHecuTe apeajibl pacnpoOCTPAHEHUSI MeTaAaMOP(PUIECKUX MOPO M THUIIbI
MeTamopguszma

A. PernonaibHbii MeTaMOphU3M 1. ITpoucxoaut B 30HaX Pa3iOMOB, CBSI3aH CO
3HAYUTENIbHOU nedopmanueid mopo

b. KoHTakToBbIil MeTaMOp(u3mM 2. IIporcXoIUT NpH PE3KOM yJiape METeopuTa
O IMOBCPXHOCTD IJIAHCTBI

B. lunamomeramopduzm 3. 3arparuBaeTr 3HAYUTEIIbHBIC 00HEMBI
36MHOU KOPBI

I'. UmmakTHBIH MeTamopdu3m 4. [puypoueH K MarMaTH4eCKHUM UHTPY3HUSIM

H IPOUCXOJUT OT TCILIA OCTBIBaIOHICﬁ Marmbl

OTtBert:

A|B|B|T

15. CooTHecuTe rpynnbl rpyninbl MeTaMoppu4ecKUX MOPoa U UX NpoToauT. OTBeT
3anmMcaTth B I0JIe OTBeTa B BHAe HU(P, COOTHOCHMBIX € YTBEepP:KICHHEM

A. MetanenuTsl 1. BBICOKOTTTMHO3EMUCTBIE MEIKO3EPHHUCThIE
0CaJI0YHBIE ITOPOJIbI

b. MerakapOoHaTHbIE TOPOAbI 2. U3BECTHSIKH, JOJTOMHUTHI

B. Metaba3utsl 3. OCHOBHBIE U YJIBTPAOCHOBHEIE
U3BEPIKEHHBIE ITOPOJIBI

OTtBer:

16. BpiOGepure Kakue M3 ITHX METACOMATUTOB CaMble BBICOKOTEMIIEPATYpPHbIE.
OtBer 3anucatb B Bujae OyKB, 0TBEYalIIMX NPABHJIbHBIM BAPHAHTAM B IepBoe IoJie
0TBETAa U KPATKYI0 ApryMEeHTALMIO BO BTOpPOeE 1oJie 0TBeTa

A. I'peitzensl



b. IIponunutsl
B. Ckapnsbl
I'. JIuctBeHUTHI

OTtBeT:

OTtBeT:

17. I'eoxumuveckue 0apbepbl ObIBalOT. OTBET 3anKCATh B BUe O0YKB, 0TBEYaKOIIHX
NPaBWJIBHBIM BAPHAHTAM B IEPBOeE M0JIe 0TBETA U KPATKO ONMUIIUTE MX BO BTOpPOE MmoJje
OTBeETa

A. Mexanndeckui

b. I'mpponornueckuit

B. ®u3uko-xuMHudecKne

I'. Ocamounsrit

OTtBeT:

OTtBeT:

18. KpaTrko onuiuTe npouece AeruapaTanuu.

OTtBer:

19. Kparko onumuTe npouecc u3omopgpuszma

OTtBer:




20. /TaiiTe onpenejieHHne MArMbl

OTtBeT:

Bapuant 2
1. O0pa3oBaHue 0caJOYHBIX MECTOPOKICHUH CBS3aHO C:
A. IMIakTHBIMM IpoLeccaMu
b. Buenpennem uHTpYy3ui
B. OcaxnenueM ppIXjaoro marepuaa
I'. JIuxkBanum Mmarm

OTtBer:

2. Kararene3 310 npouecc

A. BeiBeTpuBaHus

b. 'mybunHOoe nmpeoOpa3oBaHue OCaI0UHBIX TOPHBIX MTOPO]T MO BIUSHUEM IOBBIIIEHHBIX
TEMIIepaTyp U JaBICHUN

B. Ocaxnenune ocagka

I'. IlepeHoc ocaouHOro Marepuana

OTtBer:

3. TemnepaTypHblii HHTePBaJ 3e1eHOCIAHIEeBOI (Pallii PerHoHATBHOIO
MeTtamopdusma

A. 100 - 250 °C

b. 300 - 480 °C

B. 650 - 700 °C

I'.720-850°



OTtBeT:

4. YCTaHOBUTH NMPABUJIBHYI0 MOCJI€J0BATEIbHOCTh JBOJIOIUN MArMaTH4eCKOro
ouara. OTBerT 3anMIIMTe B BH/JE TMOCJAeI0BATEJIbHOCTH HU(P, COOTBETCTBYHIIUX
NpeaJioKeHHbIM BADUAHTAM B 110JI€ OTBETOB

A. IlnaBneuue

b. Kpucramiuzanuonnas u rpaBuTaiimonHas auddepeHyanys npyu NoHmKeHun T
B. KoHTamuHanus - "3MeHEHHE EPBOHAYAIBHOIO XUMUYECKOTO WJIM MUHEPAIbHbIN
COCTaBa B Pe3yJIbTaTe B3aMMOJICHCTBHS C TOCTOPOHHUM MCTOYHHUKOM BEIIECTBA

I'. JIukBanus — pacnaj MarMbl Ha HECMEITUBAKOLINECS )KUIKOCTH

OTtBeT:

5. XpoMuTOBbI€, THATAHOMATHETHUTOBbIC U PY/AbI 3JIEMEHTOB INIATUHOBOH IpyNIbl B
PaCCI0EHHBIX YJIbTPAOCHOBHBIX KOMILJIEKCAX MECTOPOKACHUSA OTHOCATCH

A. Marmatuueckomy Kiaccy

b. CxapnoBomy kiaccy

B. JIuxkBanmoHHOMY KJ1accy

I'. KapbonaTtutoBOMy Ki1accy

OTtBert:

6. Kakasi u3 nepe4ncjeHHbIX ANATPAMM HCIOJIb3YeTCS ISl PEKOHCTPYKIIUH
NPOTOJUTA MeTaMopduiecKux nopoxa?

A. nnarpamma [IpenoBckoro

b. nuarpamma Cr-Ni

B. auarpamma IIupca

I'. pentrenorpamma

OTtBer:

7. YCTaHOBHTH NPABWIBHYI0 MOCJICAOBATEJBLHOCTh (popMupOBaHUS aJIBOUTH-
rPpeM3eHOBBIX MecTOpOokAeHMH. OTBeT 3amMIIMTEe B BHAE IOCJIEA0BATEJBLHOCTH LHPP,
COOTBETCTBYIOLUUX NMPEAI0KEHHBIM BAPHAHTAM B I10JI¢ 0TBETOB

A. HatpueBblil MeTacomaTo3

b. Kanuesslii MeTacoMaTo3

B. Breapenue uHTpy3un

I'. I'pelizennsanys

OTBer:

8. Kakue u3 nmepevyucjeHHbIX MUHEPAJIOB HMEIOT NePeMEHHBIH COCTaB M CJIYKAT
OCHOBO¥ re0TepMOMETpPOB?

A. aHpamy3uT

b. rpanar

B. xBapig

I'. nupokcen



OTBeT:

9. Kakune wu3 MNEPECINCICHHBIX KOMIIOHEHTOB Yalle BCEr0 HWHEPTHbLI IIPH
MeTacoMarTo3e

A.H20, CO:

b. Al 0 3

B K20

I'. MgO

OTBeT:

10. BoiGepute THMOMOpP(HBIE MUHEPAJbI MeTaMOP(PUYECKUX MOPOa (HECKOJIbKO
BApHUAHTOB)

A. I'maykonot

b. Poropast oOmanka

B. CraBponut

I'. OnuBun

OtBer:

s

OTtBeT:

12. MwuHepajbHble 00pa3oBaHMsl, KOTOpbIe CJIOKEHbI arperaTaMd KPYHNHBIX
KPHCTAJIOB, OTHOCSIIUXCH K AJTIOMOCHJINKATAM M 000C00JICHHBIX B BH/I€ JIMH3, THE3/1, KUJI
B MarMaTH4ecKHX NOPoAaX POCTBEHHOI'0 COCTABA -

A. ATEOUTHUTHI
b. CkapHsbl

B. Ilermatutsl
I'. KapGoHaTuThI

OTtBeT:

13. Kakue u3 JIeTy4uX KOMIIOHEHTOB UTPAKOT IJIABHYIO POJib MPH MeTamopduime?
Bri0epuTe HECKOIBLKO NMPAaBUJIBHBIX BAPHAHTA M JaliTe KPAaTKyKW aprymeHranuio. Orser
3anmucaTth B BUje O0YKB, OTBEYAKWIIUX NMPABUJIbHBIM BapUAHTAM B NepPBOe€ MoJie 0TBETA U
KPATKYI0 apryMEeHTALMI0 BO BTOpPOeE 10Jie 0TBeTa

A F

Bb. H20

B. Cl

I'.CO;



OTBeT:

OTtBeT:

14. CooTHecute rpynnbl MeTaMoOpGuYecKUX MOPOJ 10 COCTABY M X NPUMePHI

Tunbl MeTamopguyecKUX MOPOI IHopoabl
A. MeTtanenuTsl 1. ActiuaHbIe ClIaHIIbl, (PUIUTUTHI,
CJIaHIIbI, THEHChHI
b. MetakapOoHaTHbIE TOPO/IBI 2. Mpamopsl, Kajibluil, CHIIMKAaTHbIE
HOPOJIbI
B. Meta6a3utsl 3. 3enensbie cinaHIbl, aM(pUOOIUTHI,
1 TPaHyJIUTHL.
OtBet:
A|B|B

15. CooTHecuTe rpynnbl MarM ¢ BUAaMHu IMOPOJ

Marmel Buasl nopox

A. Kucnsrie (SiO2 > 65 %) 1. inopuThl, aHIE3UTHI

b. Cpennue (Si02 ~ 60 %) 2. HedenuHoBBII cCHEHHUT

B. VnbrpaocHoBHsbie (S102 1o 45 %) 3. I'paHUTHI, TUNIAPUTHI, TPAHOAUOPUTHI,
JAIUTHI U JIp.

I'. lllenounbie 4. XpoMuT, TIaTHHA, TATAHOMArHETHT,

OJIMBUH, ITUPOII, HIITAHCIIb

OTtBer:

16. BbiOepuTe Kakue M3 ITHX METACOMATHTOB CaMble HH3KOTeMIEPATYpPHbIEe W
AaiiTe KpaTkyw aprymenranuio. OTBer 3anucaTh B BUje O0yKB, 0TBEYAOMIMX NPABUIbHBIM
BAPHAHTAM B NepPBoe MoJie 0TBeTAa U KPAaTKYI0 apryMeHTAlMI0 BO BTOpOe 10Jie 0TBETa

A. I'peiizensl

b. ITponuauTet

B. Ckaphsbl

I'. JIuctBeHUTHI



OTBeT:

OTtBeT:

17. Kakue MuHepajibl SIBJISIOTCA UHAUKATOPAMM [aBJIeHUs] NPU MeTamopduzme?
Hanumure KpaTKy10 apryMeHTAlMIO BO BTOPOE I0JIe 0TBETa

A. KBapig

b. buotur

B. IIupokcen

I'. [Tuput

OTtBeT:

OTtBeT:

18. Kparko onummTe Npounecchl MeTacoMaro3a

OTtBer:

19. llepeuncante ocHOBHBbIE (paKkTOPHI MeTaMOp(pu3Ma, OMUIINTE UX POJb B
npouecce py1ooopa3oBaHus

OTBer:




20. Kparko onumuTe Kakasi 4YepTa PerHoHAJILHOr0o MeramMopdgusMa mno3BoJIsIeT
NPOBOANTH PEKOHCTPYKIMIO MNPOTOJHTA TOPoA: (AJJIOXHMHUYECKHIl Xapakrep,
U30XMMHYECKHI XapaKTep, MPOA0/KATEIbHOCTD, 30HAJILHOCTD).

OrtBer:
KJITIOYHA ITPABUJIBHBIX OTBETOB K TECTOBBIM 3A TAHUAM
Howmep IIpaBUIIBHBIE OTBETHI
TECTOBOI'O
3a/1aHus Bapuanr 1 Bapuant 2
1 A r
2 Marma b
3 b b
4 B A,B,B, T,
5 b,B B
6 A, b A
7 b,A,I',B B,b, AT
8 B B
9 I b
10 b b, B
11 b B
12 A B
A, B, T B, T
13 ﬁgi{;;(l){;;mMa 3 TeMndézla:I;g: ['maBHyt0 posb npu MmeTamoppuzme
naBineHve M jeiicteue (uougop | ATPAIOT (romBI, MMEIOILIE




(Jreryunx KOMITOHCHTOB
MeTaMOpPUIECKIX CUCTEM).
[Tpouecc MeTamopuzmMa
OpPOTEKaeT MO  KOMIUICKCHBIM
BO3JCHCTBHEM 3TUX  (DAKTOPOB.
Bnuser Ha MPOLIECCHI

npeoOpa3oBaHusi U BOZHUKHOBCHUS
MHUHEPAJIOB, TOBHIIIAET CKOPOCTh
XUMHAYECKHX peakiui "
WHTECHCUBHOCTH

nepeKprcTaLI3ayu. Briuser Ha
00bEM  TOpPHBIX  MOPOJ,  HX
IUIOTHOCTb, TEMIIepaTypy
riaBieHus. Omouasl (B MEpBYIO
ouepesb BOJa M YIJICKHCIBIA Ta3)
U3MEHSIOT 00JacTh YCTOWYHBOCTH

TITyOUHHBIHN (ITOJIKOPOBBIN) HCTOYHHUK

Haubonee BaxHble JeTyuune
koMmnoHeHTEl — H20 m CO2, oHu
COCTaBIISIIOT B cpenHeM 95-99%. Pexe
POJIb MOTYT UTPATh KUCIOPOJ, BOAOPO/I,
yIJI€BOIOPOAbI, COCIUHEHHUS TajJOreHOB

U HEKOTOPBIE JIpYyTHE.

MHOTHX da3 (ocobeHHO
coJIeprKaIInX 3TH JeTy4ue
KOMITOHEHTHI).
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bonee BBICOKOTEMIIEpaTypHbIMH | [IPOIMIIUTBI - CaMbIC
(600-900 °C) ABIISIIOTCS | HU3KOTEMIIEpaTypHbIE u3
MarfHesuajibHbIe CKapHbL. | nepeqncieHHBIX METaCOMATHTOB: OHH
M3BecTKOBBIE CKapHbI 00Pa3yrOTCs 06pasyioTes U Temmeparype 100-200
npu OoJjiee HHU3KUX TeMIepaTypax °C. Tpei
(500-600 °Q). T'peiizeHsr . I'peiizensl  QopMHUpyIOTCS TpHU
QOpMHpYIOTCST IpH  yMepeHHbIX | YMEPCHHBIX Temmeparypax - 350-500
16 temneparypax  (350-500  °C). | °C. CkapHbl — BBICOKOTEMIIEPATypPHBIC
HpormmuTer oOpasyroTcs B | MmeTacomaruyeckue IIOPOJIBI,
fipotecee MCETACOMATHHECKUX | 1 rHesnabHble  CKAapHBI  00OPasyloTCs
U3MEHEHHH BYJIKAHOTEHHBIX IMTOPOJT mpi  temmeparype  600-900  °C
IIPEUMYILECTBEHHO aHAE3UTOBOTO, :
a TaKXKe OCHOBHOTO, peke Kucyioro | U3BCCTKOBBIC CKapHbI - IIpU 500-600
cocraBa. JlucrBenutsl obOpasytorcsi | °C. JIMCTBEHUTBI MeTacOMaTHUECKue
IIpH TIpM  HU3KUX TEMICPATYPaX | mjopoasl, chopMupoBaBIIMecs  NpU
250-350 °C. HU3KHX Temnepatypax 250-350 °C.
A, B b, B.
MexaHnyeckue Ooapbepsbl. | Buorur. Ilox nelicTBHEM BBICOKHX
VY4acTkn pe3Koro yMEHBUICHHMsS | TeMIeparyp W JaBJIE€HUH  XJIOPUT
WHTEHCUBHOCTH MEXaHUYECKOW | MepexXoquT B  OHOTHUT, KOTOPOMY
MUTpaluu COITyTCTBYIOT ~ MEJKHE  KPUCTAJUIbI
17 Du3NKO-XUMHYECKHe Oapbepsl. | rpaHaTa.
Bosnukator B mectax usMeHeHus | [ImpokceHsl. XapakTepHBI IS
TEMIIepaTyphl, JaBJICHUS, | TPAaHYIUTOBOM (anuu meramopdusma,
OKHCITUTEIBHO- o0pasyroTcst npu BBICOKHUX
BOCCTAaHOBUTEJIbHBIX, menoyHo- | remmneparypax  (700-800  °C) wm

KHCJIOTHBIX U IPYTUX YCJIOBUM.

3HAYUTCIIBHBIX JaBJICHHUAX (OT 2 0




1000 MTTa).
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Herunparauus - MpOLECC,
MPOTUBOINOJIOXKHBIA  THIPATallUH,
[IOJIHOE 00€e3BOXKABAaHUE

MHHEPAJIOB MpU TEMIIEpaType [0
200 °C. Moxer MNpUBOAUTH K
HEoOpaTuMbIM U3MECHEHHSIM
BOJHBIX  CBOWCTB  KOJUIOMJHBIX
gactul Topda, T. €. Tepsercs
CMauyuBaeMOCTh  (IIPUCOCTUHEHHE
BOJIBI).

MeracomaTo3 — 3aMEUIEHHE OJHMX
KOMIIOHEHTOB  (3JIEMEHTOB)  ITOPOJIbI
ApYrUMU c U3MEHEHUEM eé
XUMHUYECKOTO  COCTaBa, MpU ITOM
pacTBOpPEHHE CTapblX MHUHEPAIOB H
o0pa3oBaHHe HOBBIX TPOUCXOIUT MOYTH
OTHOBPEMEHHO, OOBEM TOpPOABI HE
u3MeHsierca. MeracomaTo3 MpOTEKaeT
AKTUBHO B THIIOTCHHOH 30HE TIpU
BBICOKMX TeMIlepaTypax M JaBJICHUU
(3oHa Meramopdu3Ma) Ha KOHTAKTE C
TEPMaJIbHBIMU TIOPOBBIMU PAacTBOpaMH,
9TO TOPUBOJUT K  (OPMHUPOBAHUIO
METaCcOMAaTUYEeCKOM 30HAJIBHOCTH.
OpyncHEeHHEe YacTO HAKJIAJbIBACTCS Ha
METaCOMAaTHUTHI, XapaKkTepHO
pa3zHooOpaszue pyaoo0pa3oBaHusl.
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N3omoppu3m - CIOCOOHOCTH
XUMHYECKHX DJIEMEHTOB (aTOMOB,
MOHOB MWJIM MOJIEKYJI) a TakKke
HeNnbIX OJOKOB KPUCTAJUTMYECKOU
peLIeTKH 3aMellath JApYyr Jpyra B
MHUHepaJiaX. JTO MOHATUE BBEIICHO,
Kak CXOJICTBO BHEIIIHEH
KPUCTALINYECKON (ha3bl y BEIICCTB
POJCTBEHHBIX IO  XUMHYECKOH
dbopmyie u o0pazyromux
KpHUCTaJJIbl NEPEMEHHOI0 COCTaBa.
OTH 3aMelleHusT BO3MOXHBI IpU
yCIOBUM  ONM30CTH  pa3MepoB
4acTuIl, COCTABIISFOIITIX
KPHUCTAJNTHYECKYIO peleTKy
(aTOMOB WM HMOHOB), TOKIECTBA
3HaKa  3apaga,  OTHOCUTEIBHO
ONMU3KUX BENUYMH TOJSPU3AIHNHA a
TaKkKe  CXOACTBO  THUMA  MX
XUMHYECKOH  (OpMyINbI,  THIA
XUMHUYECKON CBSI3H,
TEPMOIMHAMHYECKUX (dakTopoB
(TaBieHUs M TEeMIIepaTyphl).
M3omopdusm ObIBaeT MoOMHBIN (WK
COBEpILEHHBI) U  YaCTUYHBIMH,
W30BAJICHTHBIN u
reTepOBAJICHTHBIN.

Temneparypa, JlaBJICHUE,
B3aumozeiicteus  ¢urouaos. IIporecc
MeTaMmopduzMa MPOTEKAET o7
KOMILIEKCHBIM ~ BO3JIEMCTBHEM  ITHX
(hakTOpOB, HO B pslie CIy4aeB MOXKHO
BBIICJIUTh TOT WM HMHOH (akTop B
KauecTBe TJIaBHOTO.
Temmneparypa BIusieT Ha IPOLECCHI
mpeoOpa3oBaHusl W BO3HUKHOBCHUS
MUHEpAJIOB,  IOBBIIAET  CKOPOCTH
XUMUYECKUX PEaKIUid U UHTEHCUBHOCTD
NepPEeKPUCTATIIU3ALUH.

JlaBJjieHUe MPUBOIUT K COKPAIICHHUIO
o0béMa  mopon, Oomee  IJIOTHOM
«YTIaKOBKE»  MHHEpAJIbHBIX  3EpeEH,
nepeopueHTauu  MuHepaiaoB. Kpome
TOTO, JIaBJICHUE MTOBBIIIAET
TEMIIepaTypy IUIaBJIEHUS MOPOJ, YTO
YBEJIUYHMBAET MIPEICITbI TEMIIEPATYPHOTO
BO3nelicTBUA. B mpucyrcTBun Quronaa
o0jacTb YCTOMYMBOCTM MHOTUX (a3
(ocobeHHO coaepKalluX 3TH JIETy4ue
KOMIIOHEHTBHI) U3MeHsieTcsi. B ux
MPUCYTCTBUU TUIABJIEHHE TOPHBIX OPOJL
HAYMHAETCSl TPU 3HAYUTENILHO OoJee
HU3KUX TeMIepaTypax

20

Marma  mpexcraBisieT  coOoi
reTepOreHHBIX pacrias
(MOHHODJIEKTPOHHASI TETEePOTreHHAas
AKHUJIKOCTD), COCTOSIIMNN u3
TYTOILTaBKUX n JIETYUHX
KOMITOHEHTOB. I'maBHBIMU
KaTMOHAMH MarMbl SBIISIIOTCS Na+ |

HN3oxumuyeckni Xapakrep

PEruOHAIEHOTO MeTtamopduzma
MO3BOJISIET NPOBOAUTH PEKOHCTPYKLIUIO
MIPOTOJIUTA TIOPO/I.

DT0 OOBSICHSIETCS TEM, YTO TPH

TaKOM MPOLECCE BAIOBBIM XUMUYECKUIN




K+, Ca2+ , Mg2+ , Fe2+, a| cocrap meramopduueckoii mopomas
AHUOHAMHU KOMILIEKCHBIE

CHUJIMKATHBIE M QJIFOMOCHJIMKATHBIE
aHUOHBLI. bBoJsblIoe 3HaueHue B
paciiaBe uMerT aHuonel OH- , | OAMHAKOBBIMH.
PO4 3- , BO3 3- , S 2- u ap.
BaxHyio poiib B MarmMe HUMEIOT
JeTyune KOMIIOHEHTEI,
pacTBOPCHHBIE B pacruiaBe.
['aBHBIM JIETyYUM KOMIIOHCHTOM B
MarmMe SBISIOTCS Tapbl  BOJIBI
3HAUYUTENLHO MEHBIIE B Marme
yraekuciotel, H2S, HCI, HF, CO,
CH4, H2, F2, C12, H3BO3 u np.

nmopojabl, 3a CYE€T KOTOpPOW  OHa
obOpasoBasiack (IIPOTOIMTA), OCTAIOTCSA

ABTOpBI-cOCTaBHTEH padoyeil NpOrpaMMbl:

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

Tapacosa 0.1 k.r.-m.H.

Hacmoswas npoepamma, ne moocem Ovimb 80CHpouU3gedena HU 6 Kakou ¢opme Oe3
npeosapumenbHo20 nucbMenHozo paspeutenuss Omoena macucmpamypul u acnupanmypuvt UI'’X CO PAH.



