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Pabouas nporpamma qucuumiannbl «Ilerporpadusy» pazpadborana:

- B cootBercTBUM C TpeboBanmsiMu OI'OC BO — cmenmanuter mo crenuanbHocTH «21.05.02
[IpuknagHas reoJorws», yTBEPKICHHOrO mnpukazoM MuHoOpHayku Poccum Ne 953 or 12 aBrycra
2020 r;

- HA OCHOBaHWHW Yy4YeOHOTO IUIaHA crenuanurera mo creruaibHocTH «21.05.02 TlpuknagHas

ICoJIoTrusa», CriCuaan3anusa «HpI/IKJIal[HaSI reoxXuMmusi, MUHCpPAJIOrusd U rEMMOJIOT U .

CocraBurenb I.T-M.H., ipodeccop 10.b. Mapun

Pabouasi mporpamma paccMoTpeHa M 0J00peHa Ha 3acelaHud Kadeapbl MHHEPAIOTHH,

kpuctaimorpaduu u nerporpaduu ot 29.01.2021 r., mpoTokon Neb.

3aBenyronmii kKageapoit n.7-M.H., gouent [0.JI. ['yns6un

Pa6ouasn InporpamMma corjiacobaHa:

HauanbHuk oTnena
JUIEH3UPOBAHUS, aKKPEAUTALIMN U K.ILH. Hy6posckas F0.A.
KOHTPOJISl KauecTBa 00pa30oBaHus

HauanpHHUK 0OTHEa METOIUYECKOTO

K.T.H. Pomanuukos A.1O.
obecrniedeHus yueOHOro mpoiiecca



1. OEJHU U 3AJAYN JUCTIUTIJIMHbI

Heas aucuuniauubl: [IoAroToBKa BBITYCKHUKA, BIIAJCIOIIETO 3HAHUSAMHM O COCTAaBE, CTPOCHUHU,
YCIOBHSIX 3aJIETaHus, KIAacCH(PUKAMM M 3aKOHOMEPHOCTSX O0pa3oBaHHMS MarMaTHYECKUX U
MeTaMOp(hUYECKUX TOPHBIX MOPOJ — OCHOBBI BBICOKOA()(EKTHBHOMN, HHHOBAIIMOHHO OPHUEHTUPOBAHHOM
CHCTEMBl T€OJIOTUYECKOTO M3YyYEHHs HEOp W BOCIPOU3BOJACTBA MHHEPAIbHO-CHIPHEBOW  0a3bl.
dopmupoBaHUE Y 00YUAIOIIMXCS LIETOCTHOTO MPEICTaBICHHS O BEUIECTBEHHOM COCTaBE 3€MHOW KOPBI U
MaHTHUU 3€MJIM, OTBEYAIOLLIEr0 COBPEMEHHOMY YPOBHIO HAYKU U TPEOOBAHMSIM I€0JIOTUYECKON TPAKTHKU.

OcHoOBHBIE 3212a4H JMCHUILIUHBI:

- HU3y4YCHHE TEOPETUYECKUX OCHOB, METOJIOJIOTHH U METO/IOB METpOrpapuu

- (dopMupoBaHHE Yy CTYJEHTOB MPEICTABICHUIN O POJIU METPOreHe3uca B Pa3BUTUU 3€MHOM KODBI,
MPOCTPAHCTBEHHO-BPEMEHHBIX CBA3SIX MarmMaTu3ma, MeramoppusmMa u pyaoo0pa3oBaHus

- 3HAKOMCTBO C  MHUHEPAJOTUYECKUMU U  CTPYKTYPHO-TEKCTYPHBIMU  OCOOEHHOCTAMHU
MarMaTHYECKUX U METaMOP(PHUECKUX MOPOA, MX METPOrpapuuecKUMU U TeOJOrO-NMETPOTOTHISCKUMHU
KJIacCU(pUKALUIMU

- o0ydeHue crioco0aM JUArHOCTUKH U KIaCCU(DUKALINU, OLEHKH T€HETHYECKON MPUHAIIC)KHOCTH
Y B3aUMOCBSI3M TOPHBIX TIOPOJ C MOJIE3HBIMU UCKOIIAEMbIMU

- pa3BHUTHE MPAKTUYECKUX HABBIKOB MCIOJIB30BAHUS NETPOrpahuIecKUX METOIOB HCCIIEJOBAHUS,
JMArHOCTUKHU T'OPHBIX TOPOJI ¥ MOJYYCHHBIX 3HAHHUM NP Ie0I0Oropa3BeI0YHbIX paboTax

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OITIOII BO

Huctuummna «llerporpadus» OTHOCHTCS K 003aTENBbHON 4acTH OCHOBHOH MpPOQecCHOHATBLHOU
o0pa3zoBaTenbHON MporpamMmsbl 1o crennanbHocTh «21.05.02 IlpuknagHas reogorus» U u3ydyaercs B 5, 6
ceMecTpax.

[TpenmecTByOmUMH TUCHUILUIMHAMU, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3zupyeTcs AUCLUILIMHA
«[letporpadus» sBusrorcs: «Pusznkay, «XUMHUS AIEMEHTOB U UX COenuHEeHHN», «OOmIas reojaorusy,
«Kpucramiorpadus u MUHEpATOTHsI».

Hucuummna «Ilerporpadusi» sABiIsS€TCSs OCHOBONOJATAOIIEH Ui M3YYEHHUS CIIEAYIOIUX
mucuumuinH: «Iletponorusy, «Jlutonorusy, «llerpodusnkay, «O0mas reOXUMU».

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 110 JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMbBIMMU PE3YJBTATAMU OCBOEHUS OBPA3OBATEJILHOM
ITPOI'PAMMBI

[Ipouecc u3yuenust nucuuruivabl «lletporpadus» HampapieH Ha GOPMUPOBAHHE CIETYIOIINX
KOMIIETEHITHI:

@opMupyeMble KOMIETEHIINH
Kon u HamMeHOBaHHE HHANKATOPA
Conepxanue Kon
AOCTHKEHHUS] KOMITETEHIIUH
KOMINETEHIIUH KOMMETEHIIUH
Cnoco0OeH nTpUMEeHSTh OIIK-3 OIIK-3.1 - 3Hath OCHOBHBIE  IOJIOKEHUS
OCHOBHBIC ITOJIOKCHHS (yHIaMEHTAIBHBIX €CTECTBEHHBIX HAYK W HAYYHBIX
byHIaMeHTaIbHBIX Teopuit npu MPOBECHUU Hay4YHO-
€CTECTBCHHBIX HAYK U HCCIIEIOBATENILCKUX PAbOT C ICNbI0  M3ydYeHUs
HAYYHBIX TEOPHH MPU BOCIIPOU3BOJICTBA MUHEPAIbHO-CHIPHEBOU 0a3bI
MIPOBEICHUH HAYIHO- OIIK-3.2 - YMeTh aHaMM3UpOBaTh WH(GOPMAIIHIO,
HCCIIEIOBATEIILCKUX CTaBUTh IIEJIM U HAXOIUTh MYTH WX JOCTHKCHUS,
paboT 1Mo U3YUEHUIO U MPUMEHITh B INPAKTUYECKOW  JCSITEIbHOCTH
BOCTIPOU3BOJICTBY (dbyHI1aMeHTaNbHbBIE TIOHSTHSI, 3aKOHBI
MHUHEPAITLHO- CBIPHEBOI €CTECTBCHHOHAYYHBIX JUCIIUILINH, MOJICITH
0a3sl KJIACCUYECKOTO M COBPEMEHHOTO eCTECTBO3HAHMSI,
METOJIBI TEOPETHYECKOTO M AIKCIEPHUMEHTAILHOTO
HCCIIeIOBaHMS B MPOGECCHOHATBHON ASSITENFHOCTH
OIIK-3.3 - Bmanmers HaBBIKAMHM MCITOJIb30BAHUS
HEO0OXOIMMBIX HAYYHBIX 3HAHWH MPH MPOBEIACHUU
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dopmupyemMbie KOMIETCHIIHU
Conep:xkanue Kon
KOMIIeTEeHIIUH KOMIIETeHIIU N

Koa u HauMeHOBaHHeE HHAXKATOpAa
HOCTHIKCHHUA KOMIICTCHIIUN

Hay4YHO-HUCCIEIOBATEIbHCKUX pabor,
HaIpaBJIEHHBIX HAa W3y4Y€HUE U BOCIPOU3BOACTBO
MHUHEPaJIbHO-ChIPbEeBON 0a3bl

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI
4.1. O0beM IMCHUILIMHBI U BUAbI Y4eOHOM padoThI
OO6mas Tpyno0€MKOCTh Y4eOHOUM TUCIUTUIHHBI COCTaBIsieT 9 3a4€THRIX eauHumI, 324 aK. 4acoB.

Beero ax. AK. 4achl 10 ceMecTpam
Buj yueOHoit padoThl 4acoB ]
5 6

AyautopHasi padoTa, B TOM YHCJIe: 187 102 85
Jlextuu (JI) 68 34 34
[Tpaktnueckue 3anstus (I13) 34 17 17
Jlaboparopusie pabots (JIP) 85 51 34
CamocrositesbHas padora cryaeHToB (CPC), B Tom 65 33 32
yucie:
[ToaroroBka K JIEKIIUAM 20 10 10
[TonroroBka k 1a00PATOPHBEIM paboTaM 45 23 22
IIpome:kyTouHasi aTTecTanusi — 3k3aMed (J) 9 (72) 9 (36) 9 (36)
O01masi TPy10eMKOCTb TN CIUIIJINHbI

aK. yac. 324 171 153

3a4. el. 9 475 4,25

4.2. ConepxaHue TUCUUILTUHBI

Y4eOHBIM TUTAHOM TMPEAYCMOTPEHBI: JICKIMH, MPaKTHUECKHUe 3aHATHS, JabopaTopHble padOThl U
caMoOCTOsATeNIbHAs padoTa.

4.2.1. Pazaennl TUCHUILINHLI U BUABI 3aHATHH

Buasl 3anaTui
=
2 e @ gE
g Z 2| £
= - =
HaumeHoBaHHe pa3esioB g E g SE | £F
“% == = - JR3)
= % B = g =
) (=P - S
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3 = < ER]
) = = s 8
&) ="
Paznen 1. O6mue Bonpockl nerporpadpuu 4 2 - - 2
Paznen 2. OOuiue cBeIeHUs 0 MarMaTUYeCKUX TOPHBIX MOPOJIaX U 11 3 8
Marmax
Paznen 3. IlpunHuuns! knaccuuKanuy MarMaTH4ecKux NOopox 12 4 - - 8
Pazpen 4. CuctemaTika MarMaTH4eCKUX MOPOJ 97 20 34 34 9
Pa3nen 5. IlponcxoxaeHne MarMmaTHUECKUX FOPHBIX TOPOJT 11 5 - - 6
Paznen 6. O0mue cBeaeHus o MmeramopdusMe 1 METaMOpHUUECKIX 8 4 4
opoJiax
Paznen 7. Tunsl MmeTamopdu3Ma 1 CUCTEMAaTHKA METaMOp(prIecKux 51 16 23 12
nopoJ
Pa3nen 8. MeracomaTu3M 1 METaCOMaTU4YECKHUE TTOPOIBI 52 12 - 28 12
Paznen 9. B3auMocBsI3b MarMaTHUeCKIX, METAMOPUIECKUX U 6 2 4
METACOMATHYECKUX TPOIIECCOB
Hroro:| 252 68 34 85 65




4.2.2.Conep:xanue pa3iesoB JTUCHUIIMHBI

HauMenoBanue
pasnena
JTUCIHUIIINHBI

Conep:xaHue JIeKIIUOHHBIX 3aHATHIA

TpyaoemkocTs
B aK. yacax

S cemecTp

Pasznen 1. OOmume
BOIPOCHI TIeTporpapuu

Beenenue. [Ipenmer nerporpaduun. TepMuHbI
“netpo-rpadus” u "nerponorus”. [Torstue o
ropHoii mopoe. CBs3b nerporpaduu ¢ ApyruMu
re0JOTUYECKUMU TUCHU-TUINHAMY U €€ 3HaUEeHUE
JUTSI TEOJIOTUYECKON ChEMKH, TIOUCKOB U Pa3BEAKU
MECTOPOKACHUM MOJIE3HBIX UCKOIIAEMBIX.
MeTo/1b1 UccieI0OBaHMs TOPHBIX TOPO/I.
OcHoBHBIE TIPOOJIEMBI U 33]]a4 TIETPOrpapu.
Marmartuyeckue, MmeraMopduueckre u
METaCOMaTUYECKHE TOPHBIE TOPOBI.

Pazpgen 2. O61ne
CBEJIEHUS O
MarMaTH4eCKuX
TOPHBIX TIOPOJIaX U
Marmax

Ponp MarMaTu4eckux ropHbIX MOPOJA B CTPOCHUU
TUTO-Chepbl. XUMH3M U CTPOCHUE CHIIMKATHBIX
pacruiaBoB. OOIIKME CBEICHHS O THUIIaX Marm
(MaHTHITHBIE U KOPOBBIE HICTOYHUKH,
XUMHUYECKUN cocTaB, GurrouHas (aza marm.
Temnepatypa, BA3KOCTh U IJIOTHOCTh Marm).
Kpucramnu-3anus marm, mpoiiecc
MarmMaTu4ecKon TUCTHINIINN. Pe-akimoHHbIe
cepHuu. DTalbl MAarMaTUYECKOIo mpolecca u
BO3MOXHBIE IYTH OTAEJICHUS TUAPOTEPMAIbHBIX
pacTBO-pOB.

Paznen 3. [lpuHiumns:
KJaccuukanuu
MarmMaTu4ecKux MmopoJ

VYcnoBus 3aneranusi MarMmaTHUeCKHUX TOPHbIX
nopoJ. O dy3uBHbBIE U UHTPY3UBHBIE TTOPOIBI.
KunbHble nnu cyOBYJIKaHUYECKHUE MTOPO/IBI.
CTpyKTYpBI U TEKCTYPBI MarMaTUYECKUX ITOPOJ.
MuHepanbHbIid COCTaB U €r0 POJIb B
KJ1accu(pUKalMi MarMaTH4eCKUX MOPO/I.
XUMHUYECKUN COCTaB MarMaTUYECKUX MOPO/I.
Posp XxuMuueckoro cocrasa B Ki1acCU(pUKALIH
Marmatuyeckux nopoj. CrnocoObl nepecuera
XUMHUYECKHUX COCTAaBOB MarMaTH4ECKUX MOPOJ.
MeTtop1 00pabOoTKH NETPOXUMHUYECKUX TAHHBIX.
CoBpeMeHHas kiaccu(uKanus MarMaTHYecKuX
TOPHBIX MOPOJ

Paznen 4.
CucreMatuka
MarmMaTU4ecKuX Mopo;I

XapakTepUCTHKa BaXHEHIIINX CEMEWCTB U BUOB
MarMaTu4eckux nopo. I'pynna
YIABTPAOCHOBHBIX (yJIbTpamMaUUecKuXx) Mopos
HOPMAJIBHOTO psiia (AyHUTHI, HEPUIOTUTHL,
MIUPOKCEHNUTBI, MEHMEUYNTHI, KOMAaTUUTHI,
MUKPUTHI) U EITOYHOTO psijia (SIKYIHPaHTUTHI,
MENIbTEHUTUThl, MHOTUTHI, He()EITUHUTHI,
KUMOEPIIUTBL, JTAMIIPOUTHI). I'pyIina 0CHOBHBIX
MOPOJ HOPMAJIBHOTO psia (rabopo, HOPUTHI,
TPOKTOJIMTHI, aHOPTO3UTHI, Oa3abThl, TOJIEPUTHI,
KHUJIbHBIE TIOPO/IbI), CYOIEIOYHOT0 U MIET0YHOTO
PAAOB (TEpaIUThI, 3CCEKCUTHI, IIOHKUHUTHI,
11e704YHbIe 0a3aJIbThl, TEPPUTHI, )KUIbHBIE
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n/n

HaunumenoBanue
pasaena
JTUCIHUIIINHDI

Conep:kanue JeKUMOHHBIX 3aHATHI

TpynoemkocTh
B aK. yacax

nopobl). ['pymnma cperHux nopoa HOpMaaIbHOTO
psina (IMOPUTHI, KBAPIIEBbIE TUOPUTHI, aHE3UTHI,
aH/1e3u0a3aJIbThI, JKUJIbHBIE IOPOIbI),
CyOILIEII0YHOTO U MIETOYHOTO psifa (MOHIIOHUTHI,
CUCHUTHI, HeEIIMHOBBIE CUEHUTHI, JIATUTHI,
TPaxXuThl, (POHOIUTHI, JKUIHHBIC TTOPOJIBI).
['pynna KucapIx MopoJ HOPMaJbHOTO psiaa
(TpaHOAMOPUTHI, IJIATMOTPAHUTHI, TPAHUTHI,
JAIUTBI, PUOJIUTHI, 00CUINAHbI, )KUJIbHbIE
MOPO/IbI), CYOILIETOYHOTO U HICJIOYHOTO PSAJIOB
(kBapiieBbIe CUCHUTHI, AJIICKUTHI, IIEJIOYHbIE
TPaHUTHI, TPAXUIAIUTHI, TAHTEIUICPUTHI,
KOMEHMTHI, KUJIbHBIE TOPOIbl). HecunukarHeie
Y MaJIOCWJIMKATHBIE MAarMaTH4YECKHUE MTOPO/IbI.
Jns kaxaoro cemeiicTBa paccMaTpUBaOTCA
XUMHYECKUM U MUHEPAJIbHBIN COCTaB,
Pa3HOBHUIHOCTHU MOPOJ, CTPYKTYPBI U TEKCTYPHI,
YCIJIOBHMS 3aJIETaHMs, paCIIPOCTPAHEHHOCTD,
MOJIE3HBIE UCKOMAEMbI€, CBSI3aHHBIE C IOPOIAMHU
JTAHHOT'O CEMENCTBA, OCHOBHBIE TUIIOTE3bI
MIPOUCXOXKICHHUS.

Marmaruyeckue nopo/ipl B IPOCTPAHCTBE U
BpeMeHU. [ maBHeHme 0cOOCHHOCTH
MPOSIBJICHUSI MarMaTU3Ma B TMOJIBHKHBIX TOsICax
U ycToiunBbIX obnacTsx. [lerporpaduueckue
MPOBUHLIMU. DBOJIIOIMS MarMaTi3Ma B UICTOPUH
3emun.

Pasznen 5.
IIpoucxoxnenue
MarMaTU4eCKHUX
TOPHBIX ITOPOJT

[TpuunHBI pa3HOOOpa3HsT MAarMaTHYECKUX TTOPO/I.
AcreHocdepa, aHaTeKCHC U TTATMHTEHES B
MaHTHH ¥ 3eMHOM Kope. [logbem marm.
Mexanu3zmsl iporiecca quddepeHuanmm:
KpUcTauTH3anuoHHas, Auddy3uoHHas, TUKBa-
[US ¥ IpyTHe. ACCUMUIISIIINS U THOPUIHBIE
nopojel. Cmerienne marm. M30TormHbIE METOTBI B
METPOJIOTUH

Hroro B 5 cemecrpe:

34

6 cemecTp

Pasznen 6. OOmume
CBEJICHUS O
mMeTtamoppuszMe u
MeTaMOp(PUIECKUX
nopojax

Metamopdu3M Kak reoIornyecKuil mporecc.
Pone MeTamopduuecKkux mopoJi B CTpOSHUH
mutochepsl. akTopsl MeTamophu3Ma.
JlokasibHbIE U PETHOHAIIBHBIE TUIIBI
MeTtamopdusma. [IporpeccuBHslil u
perpeccuBHbI MeTamop¢usM. TepmoanHamuka
MeTamopuiecKkux npespauieHuil. Peakumu
MeTaMop(u3Ma C y4acTHeM BOJbI U
YIIEKUCIOTHL. ['e0TepMOMETPBI U Te00apOMETPHI.
N30XUMH-4YECKHUN U aJUIOXUMUYECKUN
MeTamopu3M. 3aBUCUMOCTh MUHEPATIbHBIX
[1apareHe3ucoB OT XUMHUYECKUX NTOTEHIIMAIIOB
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n/n

HaunumenoBanue
pasaena
JTUCIHUIIINHDI

Conep:kanue JeKUMOHHBIX 3aHATHI

TpynoemkocTh
B aK. yacax

HOJBIKHBIX KOMIOHEHTOB. [loHsTHE O harmsix
metamop¢usma. Kpucramnobnacres. CTpyKTypsl
MeTaMOp(UIecKuX HOPO:
KPHUCTAI00IaCTHIECKUE, KATAKIIAaCTUYECKHE U
PEIMKTOBBIE CTPYKTYPHL. TeKCTyphI
MeTaMOPPUIECKUX MOPOA. XUMUICCKUHN U
MHHEPAIbHBIA COCTaB METaMOP(HUIECKUX
TOPHBIX TOPOJI.

Pa3nen 7. Tumnel
MeTtaMmopdusMa u
CUCTeMaTHKa
MeTaMOpPUIECKUX
opoj

KonrtakToBsiif MeTramopdusm. Obmue
0COOEHHOCTH KOHTaKTOBOTO MeTaMopdu3ma.
[TenuToBEIEe, Ga3UTOBBIC U MarHE3HAIbHBIC

poroBuku. Mpamops! 1 Kanbiudupsl. KBapuTs!.

danuu KOHTAaKTOBOTO MeTamophu3ma.
JluaamoMeTamMop(u3M | €ro MPOTYKTHI.
TexToHHuUeckne OpeKUnH, KaTaKIa3UThl,
nopupou sl U NOPGHUPUTOUIBI, MIJIOHHTEI,
MICEBOTAXINTHI.

HNMnakTHbIN MeTaMOop(U3M U €ro MPOgyKTHI.
Pernonansusiit MeTamopdusm. Odiue
0COOEHHOCTH PETHOHATIBLHOTO MeTaMopdu3Ma 1
ero npoaykToB. Danuu peruoHaIbLHOTO
meTtamopdusma. [Toponbr, 00pa3oBaHHEIC B
pe3yNbTaTe peruoHaIbHOr0 MeTaMoppuzMa
Pa3IMYHBIX MArMATUYECKUX M OCAI0YHBIX
TOPHBIX MOPOJ. MeTanenuTsl: PUILIUTHI,
CITFO/ISTHBIE CITAHIIBI, THEUCHI, TPAHYIIUTHI.
MeTtaba3uThl: 3e1eHble ClaHIbl, aM(UOOTUTHI,
MTUPOKCEHOBBIC TPAHYIIUTHI, KJIOTUTHI.
KBapuutsl, Mpamopsl. Metamopduueckas
30HAJILHOCTH, MeTaMop(duyeckue mosca.
Ynbprpameramopdusm. ['eonornyeckue ycioBus

MIPOSIBIICHUS yabTpameTaMmoppuzma. MUTMaTHTHI.

I'panuTH3a1Us, AHATEKCHUC, TTAJINHTCHES,
peomopdusm.

Jpyrue Buasl MeramoppuzmMa: MeraMophusm
NOrpy-KeHUsI, MeTaMOp(U3M JHA OKEaHOB.
Metamop¢usM BepxHeld MaHTHH.
Metamopduieckre nopoasl B IpO-CTPAHCTBE U
BpeMeHU. [ToHATHA 0 (harmanbHBIX cepusx
MeTaMOphUYECKUX MOPO/I.

16

Pazpgen 8.
MetacomaTusM u
MEeTacoOMaTHYECKHE
IOPOJIbI

O0611e 0cCOOEHHOCTH MeTacoMaTH3Ma 1
MeTacoMaTuToB. OCHOBBI TEOPUHU
METacOMaTU4YECKOI 30HAIBHOCTH.
HuddepenunanbHas NOJBUKHOCTh
KOMITOHEHTOB. MeTacoMaTnyeckue KOJIOHKH.
NupunbpTpannonssiii 1 1ud y3noHHbIN
metacomaro3. bumeracomatos. KonrakroBo-
METaCOMAaTUYECKHE TIOPOBI: MarHe3HAbHBIE H
M3BECTKOBBIE CKApHBI. ABTOMETACOMATO3,
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HaunumenoBanue

Ne . TpynoemkocTh
w/n pasnesa Conep:xkaHue JeKIMOHHBIX 3aHATHI B AK. 92CAX
AUCUMILTHHBI
OKOJIOXKHJIbHBI MeTacoMaTo3. 3HaYeHHe
U3y4EHHs] METACOMATUTOB IPH MTPOBEACHUU
reoJioropa3BeiouHbIX padot. [TonsaTHe 0 MeTogax
pacuera O6anaHca BEIIECTBA B METACOMATHUECKUX
nporec-cax. MeracoMaTuThl, paBHOBECHBIE CO
IEJIOYHBIMH pacTBOpaMu ((peHuTHI, TBEUTO3UTHI,
(esbAInaToNUThL, S3CUTHI), METACOMATUTHI,
PaBHOBECHBIE C HEUTPAIILHBIMU PACTBOPAMHU
(ckapHbI, IPONUINUTBL, TYPMAJIUHUTHI),
METaCOMAaTUTHl, PABHOBECHBIE C KHCIOTHBIMHU
pacTtBopamu (rpeii3eHsl, IBUTTEPbI, TUCTBEHUTHI,
Oepe3uThl, BTOPUYHBIC KBAPIHUTHI, APTHIUTH3HUTHI).
PernoHasibHbIN METACOMATO3.
9 | Pazmen 9. DBoumonus METaMOP(HUIECKUX MPOLIECCOB B
B3auMocBs3b ucropuu 3emiu. IloHsATHE O MarMaTU4ECKHUX,
MArMaTHYECKIIX, METaMOP(HUIECKUX M METACOMATUYECKHIX
METAMODHHIECKHX B Q)OpMaI_II/I}IX.UOCHOBHHe TEH/IEHIIUH Pa3BUTHS 2
COBPEMEHHOM meTporpaduu 1 MeTpoIoru.
METaCOMAaTUYECKUX
IPOLIECCOB
HToro B 6 cemecTpe: 34
Hroro: 68
4.2.3. IlpakTHyecKue 3aHATHUS
Nen Paspnennt TemaTnkKa NPaKTHYECKUX 3aHATHH TpyaroemkocTs
/m B aK. 4acax
5 6
1 Paznen 4 | Onpenenenue CTpyKTyp MarMaTHYECKUX MOPOJ MO 17 3
MHUKPOCKOTIOM
2 Paznen 4 | OnpezneneHne UHTPY3UBHBIX U KHUIIBHBIX TIOPOJ MO - 14
MHUKPOCKOIIOM B MHIMBHIyaIbHOM 3a/1aHUU
Hroro no cemecrpam: 17 17
Hroro: 34
4.2.4. JIaGoparopHbie padoThI
Nent Paspnennt TemaTtuka a6opaTopHbIX padoT TpynoemkocTs
/m B aK. yacax
5 6
1 Paznen 4 | OnpeneneHure HHTPY3UBHBIX U JKUJIBHBIX TIOPOJ MO 6 -
MHUKPOCKOIIOM B MHIMBHIyaIbHOM 33/1aHUU
2 Paznen 4 | Onpenenenuie 3 py3uBHBIX TOPOJ 10T MUKPOCKOIIOM B 20 -
UH/IU-BU1yaJIbHOM 331aHUU
3 Paznen 4 | OnpeneneHue KOHTPOIBHOTO NUTH(Da 8 -
4 Paznen 7 | Onpenenenue CTpyKTyp MeTaMOPHUUECKHUX TTOPOT 10 -




Nen Pasznennl TemaTuka J1abopaTopHbIX padoT TpynoemkocTh
/m B aK. uacax
5 6
5 Paznen 7 | Onpenenenne MeraMophUUECKUX TTOPOJT IO 7 6
MHUKPOCKOIIOM B HHIMBHyaJIbHOM 3a/IaHUU
6 Paznen 8 | Onpenenenuie CTpyKTyp METACOMATUUECKHUX ITOPO/T - 10
7 Paznen 8 | Onpenenenrie MeTacoMaTUueCKUX MOPO/JI B - 10
WHIVBUIYAILHOM 3aaHAH
8 Paznen 8 | Onpenenenne KOHTPOJIBHOTO MUK (A - 8
HToro no cemecrpam: 51 34
Hroro: 85

4.2.5. KypcoBbie padoThl (IPOEKTHI)
KypcoBbie paboThl (ITPOEKThI) HE IPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xozne o0yueHust mpuMeHsoTCS:

Jlekuuu SBISIOTCS OJHMM U3 B@KHEHIIMX BUJIOB Y4YEOHBIX 3aHATHH U COCTaBIIIIOT OCHOBY
TEOPETUIECKOH MOATOTOBKY 00ydarormxcs. Llenn IeKIMOHHbIX 3aHATHIA:

-aTh CUCTEeMATU3UPOBAHHbIE HAy4YHbIE 3HAHUS IO JUCLMIUIMHE, AaKLUEHTHUpPOBaTh BHUMAHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUIIIUHBL;

-CTUMYJIMUPOBAaTh AKTUBHYIO IIO3HABATENbHYIO JIESATEIBHOCTh  OOYYarolIMXcs, CIIOCOOCTBOBATh
(OPMHUPOBAHUIO UX TBOPYECKOI'O MBILICHUSL.

IIpakTuyeckue 3aHATUs. Lleny MpaKTUUECKUX 3aHATHI:

-COBEPILEHCTBOBATh YMEHUS U HABBIKHM PELICHUS ITPAKTUYECKUX 3a/1a4.

I'maBHBIM cofep>kaHHEM ATOrO BUAA YUEOHBIX 3aHSATUH sIBIsieTCs paboTa KaXkJ0ro 0Oydaromierocs o
OBJIJICHHIO MPAKTUYECKUMH YMEHUSMH M HaBbIKAMU MPO(eCCHOHATIbHON JIESITeIbHOCTH.

JlabopaTtopHbie pa6oThl. [{enu 1abopaTopHbIX 3aHITHA:

-yIIIyOUTh W 3aKPENuTh 3HaHMS, MOJTYYEHHBIE Ha JIEKIHSX U B MPOLECCE CaMOCTOSITENbHON paboThI
00y4JaroLMXCsl ¢ yueOHOM U HayYHOM JTUTepaTypoii;

I'maBHBIM coJiepyKaHMEM 3TOTO BHIA YUEOHBIX 3aHATHI SBIETCS paboTa KaKIOro 00ydaromerocs mno
OBJIaJICHUIO IIPAKTUYECKUMHU YMEHUSMH U HaBbIKAMU NTPOGECCUOHAIBHOM JIESITEbHOCTH.

Koncyabranuu (TexyIas KOHCYJIbTalMsl, HaKaHyHE SK3aMeHa) SBJsieTcs OAHON 13 (hOpM PYKOBOJCTBA
y4eOHOM paboTol 00ydJaromuxcs W OKa3aHWsT UM IOMOIIM B CAMOCTOSITEIbHOM HM3YyYeHMH MarepHaia
JMCLMIUIUHBL, B IMKBUAALMH UMEIOIINXCS IPOOEIOB B 3HAHUSX, 33/I0JDKEHHOCTEH 110 TEKYIIUM 3aHSTHSM, B
MOJITOTOBKE IMUCHMEHHBIX pPabOT (MpoekToB). Tekyline KOHCYIbTAlluKd IPOBOISTCS TPENoIaBaTeseM,
BEIYIIMM 3aHATHA B y4eOHOM IpyImme, HaydHbIM PYKOBOJMTENEM M HOCAT KaK MHAWBHUIYAJIbHBIM, Tak U
IpYNIIOBOX XapakTep.

CamocrosiTesibHasi padoTa 00y4arOLIMXCsl HanpapiieHAa Ha YIriyOJeHHE W 3aKpervieHHe 3HaHWM,
MOJYYEHHBIX HAa JIEKUUSAX W JPYrMX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTHUBHOTO
NPUOOPETEHUs] HOBBIX, JOMOJHHUTENBHBIX 3HAHUM, MOJATOTOBKY K MPEACTOSIIMM YYeOHBIM 3aHATHIM U
MIPOMEXYTOYHOMY KOHTPOJIO.

6. OUEHOYHBIE CPEJICTBA J1JIs1 TEKYIIETO KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHU S JUCITATLIAHBI
6.1. Oyenounvie cpedcmea onsa camocmoamenvHou padomsl U MeKyule20 KOHmMpons
ycnesaemocmu
Paszpnen 1. O01mme Bonpocsl nerporpaguu.
1. IIpenmer nerporpaduu. Tepmuns! “nerporpadus» U “meTpoTOrUs».
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2. IlonsaTue o TOpHOM MOPOJIE.

3. Metobl ucciie[0BaHUS TOPHBIX MTOPO/I.

4. OcHOBHBIE MPOOJIEMBI U 3a]]a4H MeTporpadum.

5. Marmarndeckue, MeTaMOp(pUIECKHUe K METACOMATUYECKHE TOPHBIE TOPOIBL.

Pazgen 2. O0mue cBeieHrsi 0 MArMaTHYECKHUX FOPHBIX MOPOIaX U MarMax

1. Ponp MarMaTH4ecKuX FOPHBIX HOPOJ] B CTPOCHHUH JINTOCHEPHI.

2. X¥MH3M U CTPOEHUE CHIIMKATHBIX PacIlIaBOB.

3. OOmme cBeaeHHs O THIAX MarM (MaHTHIHbBIE U KOPOBbIE MCTOYHUKH; XMMHYECKHH COCTaB,
¢bmonHas dasa, Temieparypa, BA3KOCTb M IFIOTHOCTh Marm).

4. Kpucramnuzanus MarM, JAdarpaMMbl IJIaBKOCTH, IPOLECC MarMaTHYeCKON JUCTHUIUIALUU.
PeakunonHple cepuu. OTambl MarMaTMYeCKOro Ipolecca M BO3MOXHBIE IIYTH  OTIEJICHMS
TUIPOTEPMAJIbHBIX PACTBOPOB.

Paszgea 3. [IpuHuunbl KiacCH(PUKAIMHA MATMATHYECKUX MOPO/I.

1. YcnoBus 3aneranus MarMaTu4ecKuX rOPHBIX MOPO.

2. CTpyKTYpbl M TEKCTYpbl MArMaTH4eCKUX MOPOJ.

3. MuHepalbHBIi COCTaB U €r0 POJb B KJIACCU()HUKAMU MarMaTHYeCKUX MOPOI.

4. XUMHMUYECKUII COCTaB M €ro pojib B KiIacCHU(UKaLMKM MarMaTHYeCKuX Mopoa. MeToabl
00pabOTKM METPOXUMHYECKHX JTaHHBIX.

5. CoBpeMeHHas Kiaccu(uKalus MarMaTH4ecKiX TOPHBIX MOPOI.

Pa3nen 4. CucremaTnka MarMmaTu4eCKux mopoj.

1. XapakTepucTuka BaKHEHIINX CEMEUCTB U BUIOB MarMaTUYECKUX TIOPOL.

2. I'pynna ynbTpaoCHOBHBIX (ylbTpaMapuiyecKuX) NOpo i HOPMaIbHOIO U IIEJI0YHOTO pPsija.

. I'pynna oCHOBHBIX OPOJI HOPMAJILHOI'O, CYOIIEIOYHOT0 U LIEIOYHOTO PSJIOB.

. 'pynma cpemHux mopo; HOpMaIbHOTO, CYyOIIIEIOYHOTO U HMIETIOYHOTO PSIOB.

. I'pynna KHcbIX TOPOJT HOPMAJIBHOI'O U CYOILEI0YHOTO PSI0B.

. HecunukaTHble 1 MaJlOCUIIMKAaTHBIE MarMaTUYECKNUE IOPOJIbI.

. OcoOGeHHOCTH NPOSIBIICHUS] MarMaTU3Ma B IOABMKHBIX M1OSICAX U YCTOWYMBBIX — 00JIACTAX.
. Marmatusm COBpEMEHHBIX F€0JUHAMHUYECKUX OOCTaHOBOK.

. DOBOJIOLUS MarMaTU3Ma B HCTOPUU 3€MIIH.

10. Kpatkue cBeieHust 0 MarMaTuyeckux nopojax JIyHsl.

Paspnean S. IIpoucxoxaenne MarMaTH4eCKUX rOpHLIX MOPOJ.

1. IlpuuuHbl pa3HOOOpa3usi MarMaTUYECKUX MOPO/.

2. AcreHoc(epa, aHaATEKCUC U NAJIIMHT€HEe3 B MAHTUHU U 3eMHOU Kope.

3. INoapem marm.

4. MexaHu3Mbl nporecca TuddepeHuanun: KpucTauin3aunonsas, 1M Qy3noHHas, TMKBaLUs U
IpyTue.

5. AccuMmisinusg U ruOpuIHBIE TOpoAbl. CMelIeHne Marm.

Pa3nes 6. O61mue cBeneHusi o meramopgusme 1 MeTaMopguUecKnX Nopoaax.

1. ®dakrops! u THUITEI MeTaMOphU3MA.

2. Tlonsitre o danusx MeraMophr3Ma U MPUHIIUIIBI UX BBIICICHUS.

3. CTpyKTypHl ¥ TEKCTYpbl METaMOP(HUUECKUX MTOPO/I.

4. XvMHYecKuil 1 MUHEPAJIbHBIN COCTaB METAMOP(PUUECKUX TOPHBIX TOPOJ.

Pazgea 7. Tunsl MeTamoppu3Ma U cHCTEMATHKA MeTaMOP(HUUYECKHUX MOPOA.

1. KontakToBblit METAMOP)HU3M U €ro MPOAYKThl. DAy KOHTAKTOBOTO MeTaMop(u3Ma.

2. JlunamometraMop(u3M U €ro IPOJYKTHI.

3. MmmakTHBII MeTaMop(H3M U ero MPOAYKTHI.

4. PernoHanmbHBIH MeTaMOp(hU3M M ero MpoAyKThl. Danyu pernoHaIbHOro MeraMmopgusMa.
Metamopdudeckasi 30HaIbHOCTb, MeTaMOp(hUYECKHUE MOosica.

5. YapTpameramMop(uszM: MUTMATHThI, TPAaHUTH3ALUS, AaHATEKCHC, TATMHI€HE3, PEOMOPHHU3M.

6. [pyrue Bumel mMeramopduima: Meramopu3M MOTpyKeHHUs, MeTaMop(u3M IHA OKEaHOB,
MeTtamop(hu3M BepxHei MaHTUU. [ToHATHS 0 panmaibHBIX cepusix MeTaMOpPPUUECKUX MOPO/I.

Pa3pnen 8. MeracoMaTu3M M MeTacCOMAaTH4YeCKHE NMOPOAbI.

O 00NN DN B~ W
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1. OOme ocoOEHHOCTH METACOMATH3Ma U METACOMATHUTOB.

2. OCHOBBI TEOpUH MeETacOMaTU4eCKOM 3oHanbHOCTH. Juddepenunanbuas MOIBUKHOCTD
KOMITOHEHTOB. VIHQUIBTpaimoHHbIH 1 U PY3NOHHBIN METACOMATO3.

3. KoHTakTOBO-MeTacOMaTH4YeCKHUE MOPOIbl: MarHe3UalbHbIE  U3BECTKOBBIE CKAPHHBI.

4. ABTOMETacOMaTo3, OKOJOXXWJIBHBIH METacoMaTo3. 3HAUE€HHE HM3Y4YEHHS METacOMAaTHUTOB HpH
MIPOBE/ICHUH Ie€0JI0rOPa3BeIOUYHBIX padoT.

5. MetacoMaTHTHI, CBSA3aHHBIE CO MICTIOYHBIMU PACTBOPAMHU.

6. MeracoMaTHTBI, CBS3aHHBIC C HEHTPAIbHBIMUA PACTBOPAMH.

7. MetacoMaTuTHl, CBSI3aHHBIE C KUCIOTHBIMUA PACTBOPAMH.

8. PernonasnbHbII MeTacCOMATO3.

Pa3nen 9. BzaumocBsash MAarMaTHYECKHX, METAMOP(PHUECKHX H METACOMATHYECKHUX MPOIECCOB.

1. DBomronus MeTaMOpPHUUECKUX MPOIIECCOB B UCTOPUU 3EMITH.

2. Tlonarue 0 MarmMaTU4ecKux, METaMOP(HUIECKIX U METACOMATHIECKUX (POPMAITHSIX.

6.2. Ouenounvie cpedcmea 0151 RPOBEOCHUS RPOMENHCYMOUHOU ammecmayuu (IK3amena)
6.2.1. Ilpumepnulii nepeuenv 60npocos/3a0anuii K IK3ameny (no oucyuniune):

1.
2.
3.
4.

pacruiaBax?

KakoBbl OCHOBHBIC METOIBI METPOrpAPHUSCKUX HCCIICTOBAHUN?

Yro Takoe marma?

UYro Takoe JeTy4re KOMIOHEHTHI?

Uto ompenenseT NOCIEAOBATSIBPHOCTh KPUCTAUIM3AalMd MHHEPAJIOB B MarMaTH4YeCKHX

Yto Takoe «3anpeleHHbll IapareHe3uc MUHEPAIOB)?

Kakue TekcTypbl XapakTepHbI 111 MHTPY3UBHBIX U BYJKaHUYECKUX MTOpoA?

Jl1sl KakuX MOpoJT XapaKTepHbI OP(UPOBBIE CTPYKTYpPhI?

Ha3oBute 0OCHOBHBIE CTPYKTYpPBI BYJIKAHUTOB U IULTyTOHUTOB.

Kakue npruHIUIbI 10JI0’KEHB! B OCHOBY KJIACCH(PHUKALIMU MarMaTHYECKUX HOpoA?

. UTo Takoe aCXHUCTOBBIC U JUaCXHCTOBBIC HOpOI[I)I?
. UTo Takoe KallHOTHUITHIE U MaJICOTUITHBIE HOpO,[[BI?

Kakmne BBIACIIAOT pPa3HOBUJAHOCTH HepI/IHOTI/ITOB?

. UeM oTnmyarTcs KI/IM6epJ'II/ITBI OoT J'IaMHPOI/ITOB?

Kakne mopo/ip OTHOCATCS K ceMeiCTBY He(heTHH-TUPOKCEHOBBIX TTOPOA?
Kakue nosne3Hble HCKONaeMble CBS3aHBI ¢ TOPOAAMHU ITOTO ceMeiicTBa?
Kakue BpIIeNAIOT pa3HOBUAHOCTH 0a3aabTOB?

. Uro 3a mopoas! TPOKTOJIUTEI?

EcTh 1 y aHOPTO3UTOB BYJIKAHUYECKHE aHATOTH?

Kakue mopoipl OTHOCST K BBICOKOIIENOYHBIM rab0pouam u 0azaabTougam?

Kakue MecTopokIeH!s TTOJIE3HBIX NCKOTIAeMBIX CBSI3aHBI ¢ TAOOPOBBIMH MacCUBAMU?
Kakoe mpouncxoxaeHne uMeroT IeI0uHbie Ta00pouabl 1 6a3anbTOU b7
[Tnyronnueckuii aHanor anje3ura?

Kakue reneTudeckrie MO MPEIIOKEHBI 17151 O0OBSICHEHHs 00pa30BaHus aHIe3UTOB?

. Uro Takoe armnantoBble He(EITMHOBbIE CUEHUTHI?

Kakwue BbI 3HaeTE pa3sHOBUIHOCTU HE(ETMHOBBIX CHEHUTOB?

C uem cBs3aHO pa3HOOOpPa3Me MUHEPATHHOTO COCTaBa HE(PEIIMHOBBIX CUEHUTOR?
Kakue mectopokieHus CBs3aHbl C He(PeTUHOBBIMU CHEHUTAMU?

Kakue cemelicTBa BBIIETAIOT CPEAU KUCIBIX U YIBTPAKUCIIBIX TOPOJ?

. Uro Takoe OHrOHHUT?

Kaxue mecTopok/ieHus CBA3aHbI C MACCHBAMU IIEJIOYHBIX TPAaHUTOB?
Kak 00BsicHsI0T 00pa3oBaHne MUKPOKJINH-aJIBOMTOBBIX TPAaHUTOB?

. Uro moHmmaeTcs 104 HECUJIIMKATHBIMHU 1 MaJIOCUJINKATHBIMHA HOpO}IaMI/I?

Kak KJ'IaCCI/I(I)I/II_II/Ip}IIOTCH MCTCOPHUTHI IO MUHCPAJIBHOMY COCTaBy'?

. Yrto Takoe XOHIPUTHI?
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35.
36.
37.
38.
39.

Yro Takoe nepBUYHbIE MarMbl?

Yro Takoe rudbpuaHbIE OPOBI?

marmMarusma 3emin?
40. OxapakTepu3yiTe BeIyIIYO TCHICHIINIO SBOJIIOIIMA MarMaTu3Ma B HCTOPUH 3eMJTn?

Kaxue nanbosnee pacnpocTpaHEeHHbIE «ITYHHBIE» TOPOIBI?
Kakwue paznuyarot Buasl nuddepenpanmn?

Kaxkmne CTaguu BBIACIIAKOTCA B UICTOPHUU 06paSOBaHI/IH 3€MHOM KOPBI IIPpU aHAJIN3€C 9BOJIFOIUU

6.2.2. Ilpumepnvie mecmoswvle 3a0aHUA K IKIAMEHY

S cemecTp
Bapuant No 1
Ne
/i Bomnpoc BapuanTsl oTBeTa
['maBHBIC IETPOTCHHBIE 1.Si, O, Al, Fe, Mg, Ca, Na, K
1 3JIEMEHTHI MArMATUYECKUX 2.Si,Ca,Al, Mn, Ti, S, K, Na
' IOPOJ: 3.Si, V, Mg, Ti, Mn, K, Ca, O
4. Si, Al, O, K, Na, Ca, Mg, H
OcHOBHBIE JIeTyune 1. yrinekuciora, coeuHeHus Gropa, Xjaopa, Bojaa
5 KOMITOHEHTBI Marm 3T0: 2. coequHenus (ropa, xjaopa, bpoma, dpocdopa
3. YIJIEKUCTIOTa U MIEI0UYn
4. meaoyu ¥ BOgA
B ocHoBy kinaccudpukanum 1.- kpeMHe3ema u 1menouein
3. | MarMaTuToB Ha IpyIIbl 2. — TIIMHO3€eMa M IIelIouei
" | MOJIOKEHO COJEpIKaHME: 3. —IIenoueH U KalbIust
4. —Mmar"us u xejesa
['maBubIe pemuueckne MuHepanbl | 1.-OJMBUH, OMOTHUT, MATHETHUT, ITUPOKCCHBI
4 | MAarMaTUTOB: 2.-0JIUBUH, THJIOT, MTUPOKCEHBI, aM(prOO0IIbI
3.-ampuO0IIBI, XJTIOPUT, MUPOKCEHBI, OJTUBUH
4.-0MOTUT, MUPOKCEHBI, aM(PHOOIIBI, OTMBUH
Hau6onee oObIuHEIC 1.-Mar"eTuT, anaTut, HUPKOH, TATAHUT, AJUTAHUT, XPOMHUT
AKIIeCCOPHBIE MUHEPAITBI 2.-MarHeTuT, WIILMEHUT, MUPOXJIOP, allaTUT, KOPYH]I,
5 | MarmMaTHYecKHX MOPOJI: KHAHHUT
3.-amaTUT, XpOMUT, IUPKOH, TPaHaT, MATHETHUT, KOPYH
4.-XpOMUT, JIOMAPUT, XAIIEAOH, IIMPKOH, allaTUT, TPaHAT
OcCHOBHBIE TEKCTYPBI 1.-maccuBHag, nUTMpoOBas, GIrougaIbHAas,
TUTYTOHUTOB: MHHIaJIeKaMCHHas
6 2. — TpaXUTOHIHAs, IOPUCTAsI, TTOJIoCYaTas,
MHHaJIeKaMeHHast
3. - MaccUBHas, TOPUCTAsi, TAKCUTOBAas, MUHIaJIEKaMEHHAas
4.- MaccUBHas, IUTMPOBAsi, TAKCUTOBAsS, TPAXUTOUTHAS
CrekIioBaThie CTPYKTYPHI 1.-ocHOBHOT'O cocTaBa
7 | XapaKTEpHBI I BYTKAaHUTOB: 2.-IICJIOYHOTO COCTaBa
3.-11000ro cocraBa
4.-KHCIIOTO cocTaBa
K ynbeTpaocHOBHBIM 1.-0JTMBUHUT, TPOKTOJIHT, TUKPHT, (POCKOPHUT, TYHHT,
WHTPY3UBHBIM MIOPOJIaM OTHOCSIT: KOMaTHUUT
2.-OJTUBUHUT, MUPOKCEHHMT, JOJICPUT, MCHMEUUT,
8 JTAMIIPOUT, KOMAaTUUT
3.-OJTUBUHUT, (POCKOPHT, TYHUT, KHMOCPIIUT, TICPUIOTHT,
KOMaTHUHUT
4.-TIepuIOTUT, TYHUT, OJTMBUHUT, THPOKCECHNT,
TOPHOJICHANT
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Hauboinee pacpoctpaneHHbIE
’KUJIbHBIE TIOPO/BI OCHOBHOTO

1.-mukpuThI
2. —MuKporadbopo

9 | cocrasa: 3. -muabazbl
4, —namnpodupsl
He umerot 3¢ y3uBHBIX 1.-MOHIIOHUTBI
10 | aHasoros 2— TapuOypruThI
3. —TIepUAOTUTHI
4, —TyHUTHI
Cpenu UHTPY3UBHBIX IIOPOJ 1.-rab6po, HOPUT, TPOKTOIHT, TAOPATOPUT, AHOPTOZUT
11 | TpymisI ra6opo-6azanpra: 2.-rab0po, HOPUT, TOJIEPUT, JTAdpaaopuUT, aMbUOOIUT
3.-rab0po, HOPUT, BAPHOJIUT, TPOKTOIIUT, JTA0OPATOPHUT
4.-rab0bpo, HOPUT, TPOKTOJIMT, BAPUOIIHT, TySIBPUT
B nopdupoBbIX BeIIETCHUSIX 1.-xBap1i, mIarnokia3, OMOTHT, TUPOKCEH, POTOBAs
aH/IE3UTOB OOBIYHBIL: oOMaHKa
2.-TUTaruoKIIa3, OMOTUT, 0a3aTbTHYECKAst POTOBast
12 oOMaHKa, OJIMBHH, TMPOKCEH
3.-TuTaruokIias, OMOTUT, 0a3aTbTHYECKast POTroBast
oOMaHKa, TUPOKCEH
4.-nnarnoxia3, OMOTHT, CAHUIMH, TUPOKCEH, OJTMBUH
Kucnpie UHTpY3UBHBIE TOPOIBI: 1.-rpaHuTHI, panlakuBU, TPAHOIUOPUTHI, TEUKOTPAHUTHI,
IICJIOYHBIC TPAHUTHI
2.-parakuBH, TPAHOAUOPUTSI, aIlJIUTHI, AJISICKUTHI,
13 MOHIIOHHUTBI
3.-1IeNTOYHbIE TPAHUTHI, ATSICKUTBI, aIUTUTHI, YAPHOKHUTHI,
TPaHUTHI
4.-pamakuBy, alICKUTHI, IETMATUThI, KBAPIICBbIC
CUCHUTHI, TPAHOJUOPHUTHI
Tpaxugauut — 3¢ Gy3uBHBIHI 1.-neiikorpaHuToB
14 | amasor: 2.-TEIOYHBIX TPAHUTOB
3.-TPaHOCHEHUTOB
4.-rpaHUTOB
PaznoBugHOCTH HEDENMHOBBIX 1.-XxuOMHHUT, MUACKUT, TYSIBPUT, MAPUYTIOTIHUT, PUCUOPPUT,
CHUEHHUTOB: ¢doitsut
2.-XUOWHUT, UAOJIUT, MUACKUT, YPTUT, TPAXHUT,
15 MEJIbTEUTUT
3.-MUACKUT, YPTHUT, TPAXUT, TySIBPUT, IIETOYHONU CUEHUT,
WHOJUT
4.-nysIBpUT, TpaxuT, (OHOIHUT, MAPUYTIOTIUT, MUACKHT,
XUOWHUAT
Cpenu HeCUITMKATHBIX 1.-meiiMeunTsl
16 | MArMaTHYECKHX MOPOJ: 2.-JIAMITPOUTHI
3.-KOMaTHUHUTHI
4.-kapOOHATUTHI
ProsMToBBIe MarMel SIBISIFOTCS 1.- crajnu4eckux mopoJI 3eMHOM KOPBI
17 | MPOLYKTOM YaCTHYHOIO 2.- TIOPOJ TPaHYIUTO-IKIOTUTOBOTO CJIOS
TUTABJICHUS 3.- MOpOJI BepXHEH MaHTHN
4.- mopoJ1 3eMHOI KOPBI
D¢ dy3uBHBIC TTOPOIBI 1.- menoYHBIMU TPaXUJANUTAMH U TTAHTEIICPUTAMA
18 cemeiicTBa KBapil- 2.- GOHONUTAMHU U TPAXUTAMHU

TOJIEBOIIIIATOBBIX TIopoT ¢ Na-
nupokceHamu U Na-

3.- TanuTaMu ¥ MaHTeJUICPUTAMH
4.- MenoYHBIMH TPAXUTaMU B (POHOIUTAMU

13




amdubonamMm npeICTaBICHBI:
[[{emounble MarmMsel 3apoXKaatoTcs: | 1.- B BEpXHEW MaHTHHU M HM3aX OKEAaHUYECKOM 3eMHOM
KOPBI
19 2.- B HU3aX OKCaHWYECKOU 36MHOM KOPBI
3.- Ha TpaHHUILIE BEpXHEH 1 HUKHEH MaHTUHU
4.- B BepXHEeH MaHTHH U B HU3aX KOHTHHEHTAIbHOMN
3€MHOM KOPBI
Haubonee BeposiTHbIE 1.-500-700
0p | TEMIEpATypHbIE HHTEPBAIEI 2.-600-800
KPUCTAJUTH3AIIUA OCHOBHBIX 3.-800-1100
HOpOJI: 4.-1000-1400
Bapuant Ne 2
Ne
/i Bormpoc Bapuants! oTBeTa
MarmaTtuyeckue mopoIsl 1.- mryronnueckue, 3¢ Gy3uBHBIE U BYJTKaHUICCKHEC
1 pa3aensroTCs Ha: 2.-TUTyTOHUYECKUE, UHTPY3UBHbBIC U JKUJIbHBIC
3.-IUTyTOHWYECKHE, UHTPY3UBHBIE U 2P y3UBHBIC
4.- IIyTOHWYECKUE, KUIbHbIC, BYJTKaHUYECKUE
Jnst yneTpamaduToB 1. MgO
5 xapaktepHo Bbicokoe (18% u 2.Ca0
' Oosee) comepiKaHue: 3.FeO
4. CaO+ FeO
B pa3nenenune marmatudeckux | 1.- kpemHe3ema U mienouei
3. | MOPOZ Ha IPYIIITbI MONOKEHO 2. — TIMHO3EMa | 1IeNIouei
" | comepxkaHue: 3. —1IenoYei U KambIus
4. —Maruus v TJIMHO3eMa
['maBHBIE cannueckue 1.-mnaruokinasel, KBapil, MyCKOBUT
4 | MUHEpaJIbl MAaTrMaTHTOB! 2.-(epAMmIaToON I, KBAPII, TOJICBBIE IIATHI
3.-TIoJIeBbIE MITIAThI, MyCKOBHT, KBapIl
4.-HedennH, MoJeBbIC MITATHI, CIFOJIBI
OObIYHBIE aKIIECCOPHBIE 1.-MarHeTuT, anaTuT, UUPKOH, TUTAHUT, AIJTAHUT
5 | MHHEPIBI MArMaTHTOB: 2.-MarHeTUT, WILMEHUT, TUPOXJIOP, ANIATHT, IBIUAITUT
3.-anmaTHUT, HUPKOH, TpaHaT, JOTApUT, KOPYHT
4.-XpOMUT, JIOTIAPUT, IUPKOH, allaTHT, TPaHAT
OCHOBHBIE TEKCTYPBI 1.-maccuBHas, mopuctas, QuronaagbHasl, MUHIAIeKaMeHHAS
BYJIKAHHUTOB: 2. — TpaXWTOHIHASL, TOPUCTAs, TOJIOCUATAS,
6 MUHJaJIeKaMEeHHAs
3. - MacCHBHas, TIOPHUCTAs], TAKCUTOBAS, TPAXUTOUTHAS
4.- MacCUBHas, IUTMPOBAsi, TAKCUTOBAs, TPAXUTOUTHAS
CrexsoBaThie CTPYKTYpHI Yamie | 1.-ocHOBHOTO cocTaBa
7 | BCTPEYAIOTCA B BYJIKAHHTAX: 2.-1IJIOYHOT0 COCTaBa
3.-yJIIBTPaOCHOBHOTO COCTaBa
4.-KUCIIOTo cocTaBa
K ynbTpaocHOBHBIM ByJIKaHUTaM | 1.-MMUKPUT, POCKOPHUT, KOMATHHUT
g | oTHOCAT: 2.-TIUKPUT, MEHMEUUT, KOMATHHT
3.-KUMOEPITUT, TEPUTOTUT, KOMATHUT
4.-TIUKPUT, TOJIEPUT, COUIUT
Haunbonee pacnpocTpaneHHbIE 1.-OHTOHUTHI
JKUJIBHBIE TIOPOJIBI KHCIIOTO 2. -arIuThl
9 | cocrana: 3. -nnaba3sl
4. —nmamnpodupsl
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I[I/IaCXI/ICTOBBIe KUJIBHBIC
TIOPOJIBI Pa3JICISIFOT Ha:

1.-anmuTe! U TaMIpoQUPsI
2.-TIeTMaTUTBHI U KHUMOEPIUTHI

10
3.-aIUTUTHI U TUKPUTHI
4.-nammipodupsl U Arada3el
K BynkaHuTam 0CHOBHOTO 1.-6a3anbThI, JOJICPUTHI, CHVIIUTHI, TOJEUTHI, BAPUOIHUTHI
cocTaBa OTHOCHT: 2.-06a3aJIbThl, JOJEPUTHI, MUKPUTHI, aHAME3UThI, KOMATHUHUTHI
11 3.-BapHOJHTEHI, IOJICPUTHI, TUKPUTHI, AHAME3HTHI,
KOMaTHUTBI
4.-TpOKTOJHTHI, BAPUOJIUTHI, 0a3aIbTHI, IOJICPUTHI,
MUKPUTHI
B nopdupoBbIX BhIIETCHUIX 1.-naruoksnas, KIMHOMUPOKCEH, OJINBHH
0a3anbTOB OOBIYHBI: 2.-Tu1aruokiias, 6azajabTHUEcKas poronasi oOOMaHKa,
12 OPTOIIUPOKCEH
3.-Tu1aruoksias, 0azaabTHUECKas poronas oOOMaHKa, rpaHat
4.-rutarnoksas, OMOTHT, TUPOKCEH
He umerot appy3uBHbIX 1.-MOHITOHHUTBI U CUEHUTBI
13 | @HaIoroB 2— TapiOypruThl ¥ TUPOKCEHUTHI
3. —epUIOTUTHI U TPOKTOIUTHI
4. —TyHWTBI M1 AHOPTO3UTHI
Jamut — 3¢ dy3uBHBINA aHAIIOT: 1.-cuenuToB
14 2.-TIETIOYHBIX TPAHUTOB
3.-TPaHOCHEHHUTOB
4.-rpaHO/IMOPUTOB
HedennHoBble cueHUTHI 1.-armauToBBIE 1 MHACKUTOBHIE
15 | Pasnensior Ha: 2.-MUACKUTOBBIC U TNACXHCTOBBIC
3.-armauToBbIE U JIEUKOKPATOBBIC
4.-TUTFIOMA3UTOBBIC 1 MUACKUTOBBIE
C HedenuHOBBIMHM CHEHUTAMH 1.-Gaputa
16 | CBA3AHBI MECTOPOXKICHHUS: 2. -pmooputa
3. -amarura
4. -xonymbura
Kucineie a3¢dy3uBHbIC 1.-KOMEHUTHI, PUOJIUTHI, OHTOHUTHI, JAITUTHI
17 | HOpOZBL: 2.-IalUTHI, allJIUThl, BOTE3UTHI, PUOTHUTHI
3.-TIUKPUTHI, PUOJIUTHI, OHTOHHTHI, TAITUTHI
4.-aname3uThl, PEeNIb3UTHI, PUOJIUTHI, OOCHUTUAHBI
Haubonee BeposiTHO 1.-TonbKo B npeaenax 3eMHON KOpPbI
18 o0Opa3oBaHHE 04aroB 2.- TOJBKO B MpefeNiax KOHTUHEHTAIbHOM 36MHON KOPbI
MarMareHepaluu B Mpeenax: 3.- B mpejiesiax 3¢eMHOM KOPBI U BEpXHEH MaHTHU
4.- TONBKO B IIpeJieNiax BEpXHEHl MaHTHUH
[IlenouyHble MarMbl BO3HUKAOT: | 1.- B BepXHEl MAHTUM U HU3aX OKEAHUYECKON KOpPbI
19 2.- B HHM3aX OKEAHUYECKON KOPbI
3.- Ha TpaHHUIIE BepXHEH M HWKHEH MaHTUHU
4.- B BepXHEH MaHTHH U B HU3aX KOHTUHEHTAILHOUN KOPBI
JIMKBamms — 3TO MpoIiecc: 1. pacmeryieHrsl TOMOTEHHOTO pacilylaBa Ha JiBa, He
CMENIHUBAIOIINECS TTPH MOHIKEHUN TEMIIEPaTyphl
2. pacIierieHHs TOMOTeHHOTO paciiiaBa Ha JiBa, He
20 CMEIIMBAOIINECS TIPU MOBBIIIEHUN TeMIIEPaTyphl

3. CMelIeHus IBYX PacIlIaBOB IIPY TIOBBIIICHUH
TeMIIepaTypbl
4- cMernIeHHsl IByX pacIljlaBOB MPU MOHUKEHUU
TEeMIIepPaTyphbl

15




Bapuant Ne 3

Ne
/i Bompoc Bapuants! oTBeTa
B cocrase durongHoiM (azsl 1. yrnekucnora, coequHeHus GTopa, XJIopa, Boaa
1 Marm 2. coequnenus ¢ropa, xjaopa, bpoma, Gpocdopa
3. YraeKucioTa H meaouu
4. meaoyu ¥ BOJA
B ocHoBy kinaccugpukanum 1.- kpeMHe3eMa U 1enouei
9 MarMaTHYECKUX MOPOJI Ha 2. — TIMHO3EMa M IIEeTI0YeH
' TPYIIIBI TOJI0KEHO 3. —11enoyei u Kanbuus
coJiepyKaHue: 4. —MarHus ¥ xene3a
B kucnpix mopogax 1-55-65
3 | CoZepKanHue KpeMHe3eMa (%)B | 2-55-70
npeenax: 3-65-75
4 -75- 85
Jns ynerpamaduros 1. MgO
4 | xapaktepHo Bbicokoe (18% u 2.Ca0
OoJee) conepikaHue: 3.FeO
4. CaO+ FeO
Haubonee oObranbIe 1.-MarHeTHuT, anaTUT, IUPKOH, TATAHHUT, ALIAHHUT, XPOMHUT
5 | @KIECCOPHBIC MHHCPATIEI 2.-MarHeTuT, WJIbMEHHUT, TUPOXJIOP, AlIATUT, KOPYH/I, KUAHHUT
MarMaTHYECKUX MOPO/I: 3.-amaTuT, XpOMUT, IUPKOH, TPAHAT, MATHETHUT, KOPYH
4.-XpOMHUT, JIONIAPUT, XAIICIOH, IUPKOH, allaTUT, TPAHAT
OCHOBHBIE TEKCTYPHI 1.-mMaccuBHas, NIIHPOBast, GIIOUIAIBHAS, MUHIAJICKaMEHHAs
TUTYyTOHHUTOB: 2. — TPaXHTOHTHASI, TOPUCTAs, TOJIOCUATAS,
6 MHWHIAJICKAMEHHAS
3. - MaccuBHas, TIOPHUCTAsi, TAKCUTOBAsI, MHHJAJICKAMCHHAsI
4.- MaccUBHasl, IUTMPOBAs], TAKCUTOBAS, TPAXUTOUTHAS
Hauboinee xapakrepHble 1.-mToKM, Naiiku, MOTOKH, IIOKPOBBI, HEKKH, MIAPOBHIE JIABBI
(bopMBbl 3a5e€raHus ByJKaHUTOB: | 2.-3HJOT€HHBIE M SK30T€HHBIE KYI0JIa, TOTOKH, HEKKH,
MTOKPOBBI,IIAPOBHIE JTABHI
7 3.-IITOKU, TUKH, TIOKPOBBI, IJHJIOT€HHBIE KYIOJa, HEKKH,
MIOTOKH
4.-1mapoBbI€ J1aBbl, TalKH, JAKKOJIHUTHI, SK30T€HHBIE KyTOJa,
MOTOKH, JIONOJUTHI
K ynbTpaocHOBHBIM 1.-0MMBUHUT, TPOKTOIUT, TUKPHUT, (POCKOPUT, TYHHT,
WHTPY3UBHBIM TIOPOJIaM KOMaTHUUT
OTHOCHT: 2.-OTMBUHUT, MUPOKCEHUT, JOJIEPUT, MEMEUUT, TaMIIPOUT,
8 KOMaTHHUT
3.-0OJIMBUHHUT, (POCKOPUT, AYHUT, KUMOEPIIUT, IEPUIOTHUT,
KOMaTHHUT
4.-epuIOTHUT, AYHUT, OJIUBUHUT, TUPOKCEHUT,
TOPHOJIEHANUT
Haubounee pacnpoctpanennsie | 1.-MUKpUTHI
JKUJTbHBIE TIOPOIBI OCHOBHOTO 2. —MHKporadbopo
9 | cocrasa: 3. -nuabasbl
4. —namrpoupsl
D¢ dy3uBHBIM aHATOTOM 1.-noneput
KBapIIEBOTO TMOPUTA SIBISETCS: | 2. -CHIIUT
10 3. -aH7e3UT
4. -manut
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Cpeau HUHTPY3UBHBIX IOPOJ
TpyIIbI Ta00po-6a3anbTa:

1.-rab6po, HOPHUT, TPOKTOJIHUT, TAOPATOPUT, AHOPTOZUT
2.-rab0po, HOPUT, TOJIEPUT, JTAdOpaaOpUT, aMbUOOIUT

1 3.-rab0po, HOPUT, BAPHOJIUT, TPOKTOJIUT, TaOpPaIOpUT
4.-rab0po, HOPUT, TPOKTOJIUT, BAPUOJIHT, TySBPUT
J1s anne3uToB XapakTepHa 1.-uHTepCepTaIbHAS
12 CTpyKTypa. 2.-rManonuINTOBas
3.-henp3uToBas
4.-MUKpONONKUIUTOBAS
Kucnble nHTpy3uBHBIE TOPOABL: | 1.-rpaHUTHI, pallakuBU, FPAHOIMOPHUTHI, JEUKOIPaHUTHI,
IIEJI0YHbIE TPAHUTHI
2.-panakuBy, FPaHOIUOPUTBI, AIUINTHI, AJSICKUTBHI,
13 MOHIIOHUTBI
3.-111eJI0YHbIE TPAHUTBI, ATSICKUTHI, AaIUINThI, YAPHOKUTHI,
TPaHUTHI
4.-panakuBH, aJSICKUTHI, IETMAaTUThI, KBApLIEBbIE CUEHUTHI,
IPaHOOPHTEI
TpaxurouHOCTh XapaKkTepHa 1-mapuynoauTon
14 | A 2-JTySIBpUTOB
3-ypTUTOB
4-puc4oppuTOB
PaznoBumHOCTH HEpenMHOBBIX | 1.-XHMOWHHUT, MHACKHT, TySBPUT, MApUYIIOJIUT, PUCUYOPPUT,
CHUEHHUTOB: ¢oitsut
2.-XUOUHUT, UHOJIUT, MUACKUT, YPTUT, TPAXUT, MEJIbTEHTUT
15 3.-MHACKHUT, YPTHUT, TPAXUT, JIYSIBPUT, HICTIOYHON CHEHUT,
1705000 1463
4.-ysIBpUT, TPAXUT, POHOIUT, MAPUYIIOJIUT, MUACKHUT,
XHUOUHUT
Cpenu HECUITMKATHBIX 1.-meiimeunTsI
MarMaTHYECKUX MOPO/I: 2.-IaMIIPOUTHI
16 3.-KOMaTHHTHI
4.-kapOOHATUTHI
C kapOoHaTUTaMM CBSI3aHBI 1.-MyckoBHTa U anaTUTa
17 | KPYTHBIC MECTOPOXK/ICHHS: 2.-peAKUX METAJUIOB M alaTuTa
3.-0JI0Ba U TaHTAaJa
4.-rpaduta u Qurooputa
D¢ dy3uBHBIE TOPOABI 1.- menoYHBIMM TPaxUAAUTAMU U TaHTEIUIEPUTAMU
CeMeNCcTBa KBapll- 2.- poHONMMTAMU U TPAXUTAMHU
18 | moneBoImIMaTOBBIX TOPOJ C 3.- TalUTaMu ¥ MaHTeJUIepUTaMu
Na-nupokcenamu u Na- 4.- MEeT0YHBIMU TPaXUTaMHU U (POHOIUTAMU
amdubonamMm npeICTaBIEHBI:
[I{erounBIE MarMel 1.- B BepxHeil MaHTUU U HU3aX OKEAaHUUYECKOI 3eMHOU KOPbI
3apOXKAAIOTCS: 2.- B HU3aX OKEAHWYECKOH 3€MHOM KOPBI
19 3.- Ha TpaHHUIIe BEepXHEH U HIDKHEH MaHTHH
4.- B BepXHEH MaHTUU U B HU3aX KOHTUHEHTAJIHLHON 3€MHOMN
KOPBI
Haubonee BeposTHbIE 1.-650-900
op | TEMIEpaTypHBIC HHTEPBATIEI 2.-500-600
KPUCTAJUIM3ALUN KUCIIBIX 3.-800-1000
TIOPOJI: 4.-900-1100
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Bapuant Ne 1

6 cemecTp

Ne

/i Bomnpoc BapuanTsl oTBeTa
dakTopsl MeTaMOpdu3Ma: 1.-temneparypa, 1aBJIeHHE, AKTUBHBIC (ITFOUIBI
2.-TeMrepaTypa, akTUBHBIC (IIFOUIBI
1. 3.-TeMIiepatypa, JaBJIeHUE, OKUCITUTEIIbHO-
BOCCTAHOBUTEIbHBIN MOTCHIIHAI
4.- akTBHBIE (QIIFOUIBI, TUTOCTATHYECKOE JTABJICHUE
BepxHss temneparypHas 1.550°C
rpanuia Mmetamopdusma ist 2: 650°C
2. | mopo, GIIM3KHX [0 COCTaBY K 3 750°C
TpaHUTaM, HE MPEBHIIIIACT 4. 850°C
KoHTakTOBO-TepMaIbHBIHA 1.-uHTPY3UBHBIX TEJ
3 MeTaMOp(PU3M HHTEHCUBHO 2. -1ack
" | IpOSIBIIEH BO3JIC: 3. -DKCTPY3UBHBIX TeI
4. —cunnoB
MutepanbHEIe apareHe3UCEl 1 — remnieparypoil ¥ KUCIOTHOCTBIO-IIIEIIOYHOCTHIO
METacCOMaTUTOB IIPEKJIC BCETO PACTBODOB
4 | OMPCACIAOTCA: 2 - TAaBIICHUEM U KHUCIOTHOCTBIO-IIEIIOYHOCTHIO
pacTBOpOB
3 — CTPECCOM M KHCIIOTHOCTBIO-IIIETIOYHOCTHIO PACTBOPOB
4 — TeMriepaTypoH U J1laBJIEHUEM
JluciiokaiuonHbIi MeTamophusm 1.-cTpyKTyp M cocTaBa HCXOHBIX TTOPOJT
5 TIPHUBOAHT MPEUMYINCCTBCHHO K 2.-CTPYKTYpP ¥ TEKCTYP UCXOJIHBIX TIOPO
HSMCHCHHIO- 3.-TeKCTyp M COCTaBa
yp
4.-cocTaBa ¥ INIOTHOCTH
IIpoyKThI peruoHaNbHOTO 1.- 3enenbie ciaHIbl, aMPUOOTUTHI, TPOTUIIHUTHI,
MeTamopuzma TPaHYIHTHI
6 | aHae3nbasaibToB: 2.-THEWChI, MpaMOPBl, CIIaHIbI, (PEHUTHI, SKITOTUTHI
3.-THEWCHI, CITAHIIBI, POITIUTEI, TPAHYTUTHI
4.- 3eneHble cIaHIlbl, aM(UOOIUTHI, SKIOTUTHI
VIMmaxTHBIH MeTaMOpdH3M: 1 — pa3HOBUIAHOCTH JUHAMOTEPMAIHHOTO
7 2 — PErHoHAIBLHOTO
3 — IUCIIOKAITMOHHOTO
4 — ocoObIil BUA MeTamopduzma
Onramiieckiti METaMOpGH3M — 1. KOHTaKTOBO-TEPMAILHOTO
Pa3HOBUAHOCTH 2
8 . IMHAMHYECKOTO
3. AMHAMOTEPMAaJILHOTO
4. perHOHAIBHOTO
JInst METaneaIuTOBLIX 1. rpanaTa, aHJany3uTa, CTABPOIUTA
KPHCTaJUIOCIIAHIIEB OOBITHBI 2. rpaHara, XOHJpOJHTa, XJIOPUTOUIA
9 | nopdupoGnacter 3. rpaHara, aHjany3uTa, alyHuTa
4. rpanara, CTaBpOJINTa, TypMaJIMHA
3anpernieHHbIe MHHEPAITbI 1. maGpamop
10 MUPOKCEH-POTOBUKOBOH (hariuu 2. TUIIEPCTEH
3. 3nuI0T
4. rpaHat
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11

MeTtacoMaTUThl, BOSHUKAIOIINE
B XO/JI€ IICIOYHOTO
METacoMaTo3a:

1-dbenuTsl, GenpAINATONUTHI, CKAPHBI, TPOMTUIUTHI
2-beHnTHI, (heTHaMMIATOMUThI, TYMOCUTHI, DUCUTHI
3-(heHuTsI, (HeTbAMNATOIUTH, APTHILTU3UTHL, IUCUTHI
4-peHuThl, ryMOCUTHI, SUCUTHI, TPOITHIIATHI

12

OCHOBHOM MeXaHU3M
npeoOpa3oBaHus MOPOJI IPU
KOHTaKTOBOM MeTamopusme:

1.-meTacomaros
2.-Karakja3s
3.-TIepeKpUCTAILTU3 AL

4 .-CeIeKTUBHOE IIJIaBJICHUE

13

TunuyHple MUHEPAIIBI
CUJIMKaTHBIX MPaMOpOB

1.-tanbk, Opycurt, popcTeput, XOHAPOAUT, (PIOromUT
2.-TajibK, OpycuT, GOpCTepUT, aHAATY3UT (DIOTOIUT
3.-TajbK, OpycHT, GOPCTEPUT, AHJATY3HT, IUJOT
4.-tanpK, OpycuT, (HOPCTEPUT, CTABPOJIUT, CEPIICHTHH

14

leenut 00ObIYEH LIS

1.-rpeiizeHoB
2.-CKapHOB

3.- MPOTHIIUTOB
4.- 5icuTOB

15

J171s1 BTOpHYHBIX KBapIIUTOB HE
XapaKTepeH:

1-angany3ut
2-CepuIuT
3-KaoJIMHAT
4-KxpaHuT

16

310BUTHI — IPOAYKTHI
MeraMmopdusma:

1 — umnakTHOTO

2 — ynbTpameTamoppuzma
3 — pErHOHABHOTO

4 — KOHTaKTOBOTO

17

OcHoBHbBIE MUHEPAIIbI
MHTMaTUTOB:

1.-6uotuT, KMAHUT, KBAPI]
2.-KBapil, MMOJICBbIC IITATHI, CIFOJIbI
3.-OMOTHUT, MYCKOBHT, KBapIl
4.-kBapll, MyCKOBHT, TpaHaT

18

OUCHUTHI CBSI3aHEI C:

1 — maccuBamu He(heTMHOBBIX CHEHUTOB
2 — 30HaMH TJTyOMHHBIX Pa3JIOMOB

3 — MaccHBaMH aJIICKUTOB

4 — maccuBaMM I'PaHOCUEHUTOB

19

@anuu rpynmsl C:

1 — skJIOrUTOBAs, TUCTCHOBLIX CIIAHIIEB M THEHMCOB,
r1ayko(aHOBBIX CIIAHIICB

2 — rpaHyJIMTOBasl, MyCKOBUT-POTOBUKOBasi, aM(pn6o-
POTOBUKOBAS

3- am¢pubOoIUTOBASI, CAHUAMHUTOBAS, TUPOKCEH-
POTOBUKOBAs

4 - ampubOoINTOBAS, CAHUIUHUTOBAS, SKIIOTUTOBAS

20

3anperieHHble MUHEPaJIbl
HKJIOTMTOBOM (aruu:

1 — MyCKOBHT, 3TIUAOT, aHAATY3UT
2— omanur, KBapl, rpaHaT

3 — KBapIl, TpaHar, pyTHJI

4 — kBap1, pyTHJI, TUPOII

Bapuant Ne 2

Ne
/1

Bomnpoc

Bapuants! oTBeTa

BonpmmacTBO METaMOPPUTOB

oOpa3zyercs IpH TeMIlepaTypax:

1.- 50 -350
2. -150-250
3. -300-400
4. -250-800
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OCHOBHBIE THIIBI MeTaMOppu3ma:

l.-KOHTAKTOBBIM, HWMITAKTHBIM,
pEeruoHANIbHBIN, yAbTpaMeTaMop(u3M, METaCOMaTHU3M

P.-peTHOHANIBHBINA,  yIbTpaMeTaMop(hu3M,

MMIAaKTHBIN, JUCIOKAIIMOHHBIN, JIOKAJIHHBIM

2 3.-perroHaNIbHBIN, JIOKATbHBINA, WMIAKTHBIA, KOHTAKTOBBIMH,
JTUCIIOKAIMOHHBIN, METaCOMAaTHU3M
4 .-peruoHaJIbHBIN, JIOKAJIbHBIM, MMIAKTHBIH,
JTMCIIOKAIIMOHHBIN, METACOMAaTH3M, KOHTAKTOBBII
Bu el tokanbHOTO 1.-KOHTaKTOBBI{, UMIIAKTHBIN, aBTOMETaMOP(H3M
3 MeTamopdusma: P .-ylbTpameTaMopPu3M, AUCIOKAIIMOHHBIA, UMIaKTHBINA
3.- UMIIAKTHBIN, KOHTAKTOBBIN, TUHAMOTEPMATHHBIN
4.-TuHAMOTEpPMAaJIbHBIN, JUCIOKAIIMOHHBIN, KOHTAKTOBBIM
OcCHOBHBIE IPOAYKTHI 1.-MpaMoOpBbl, pOTOBUKHU, CKAPHOUbI
4 | IMHAMOTEPMAJIbHOTO 2. — CIIaHIIbl, THEUCHI, aM(DPUOOTUTHI
MeTamopgusma: 3. —TOp(UPUTOUIBI, THEHCHI, IKITOTUTHI
A, —aMDrOOTUTHI, TPOITMIIUTHI, UMITAKTUTHI
[TpoxykTs! AuciokanmonHoro [L.-mopdupounsl, KaTakIa3uThl, MUIOHUTHI
5 MeTamopuzma P. —kanbIuupPbl, MUJIOHUTHI, MUTMATHTBI
3. —pOTOBHKH, MUJIOHHUTBI, TIPOTTHITTHI
4. —BTOpUYHBIEC KBAPIIUTHI, MHJIOHUTHI, TOPPUPOHUIBI
['myOuHHBIH 1.-MurmaTur
6 BBICOKOOApUYEeCKUI aHaIor P.-TpaHyJIUT
amM(puOOINTOB: 3.-IpOIIIUT
A.-3KIIOTUT
30HaIbHbIE KOHTAKTOBBIE 1 — cpenHEero 1 OCHOBHOIO
7 | opeombi 0OBIYHO BO3HHUKAIOT P — yIBTPAaKUCIIOTO
BO3JI€ MACCUBOB COCTaBa: 3 — xkucmoro
A — yIbTPaOCHOBHOTO
[TupomeTamopdpusm - 1. nmMmakTHOTO
g | Pa3HOBHHOCTH 2. AMHaMOTEPMaJIbHOTO
3. KOHTaKTOBO-TEPMAaJILHOTO
4. ynpTpameramopduzma
Het pazHoBugHocTein 1. ABYIMPOKCEHOBBIX
aMmpubdoITOB 2. SMIHUJIOTOBBIX
9 3. aHJATY3UTOBBIX
4. rpaHaTOBBIX
3arpelieHHble MUHEepPaIbl 1. xmoput
10 amM(puO0I-poroBUKOBOI panuu | 2. rpaHat
3. aHIOe3uH
4.xopauepur
HuszkoremneparypHsie 1.-rmaykodaHOBBIE CIIAHIIBI
11 MeTaMOp(HUTHI, BOSHUKAIOIINE B P.-3€eJICHBIE CIIAHIIBI
YCIIOBUSX BBICOKUX JIaBJICHUA  [3.-MYCKOBUT-KHAHUTOBBIE CIIAHIIBI
A .-5KJIOTUTBI
Y napHslit MeTaMmoppu3mM .- xaTakIa3uTOB
12 | TIPHBOMHT K 00pa30oBaHUIO: P. — mophupHUTOUIOB
3. — MHJIOHUTOB
4. — UIMITAKTUTOB
Kopauepur — xapakTepHbIit 1 — MUTMAaTHUTOB
13 | munepa: P - ¢pernTOB

3 — poroBHKOB
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4 — IponMINTOB
['maBHBIA MUHEpPAT SUCUTOB: 1.-amatut
14 P.-3TUPHH
3.-anpout
A.-MUKpPOKJINH
['Helicbl BO3HMKAIOT IMIaBHBIM  [L.-KHCIIBIX MarMaTU4eCKUX MOPOJI U Mepreiei
15 o0pa3oMm 3a cuerT: P.-KHUCJIBIX MAarMaTHUYECKUX M KPEMHHCTBIX TOPOJL
3.-KHCIIBIX MarMaTHYECKUX M INIMHUCTBIX MOPOJ
A.-pHOALINTOB U TIIMHUCTHIX OPOJT
KunanutoBble KBapuUThl UMEIOT  [L.- MUTMaTHUTbI
16 | MOCTETICHHbIE EPEXO/IbI B: P.- CITaHIIbI
3.- MUJIOHUTBI
A.-bunnTHI
['naBHBIE MUHEpaIbI 1-nuTHEBBIE CIIOJIBL, TONIA3, KBAPLL
17 | HBATTEPOB: P-IpEHUT, KBapII, (PIFOOPUT
3-cepuLUT, TypMalluH, TOMA3
A- TUTHEBBIE CITIOJIBI, TYPMAJIMH, KBapIl
TemnepaTypHbIif HHTEpBAI 1 —350-800
18 | CKApHUPOBAHKSL: P —200-500
3 —300-550
4 — 350-600
danuu poroBUKOB: 1-caHMIMHUTOBAs, = MYCKOBUT-POIOBHKOBas, amduoo-
POTOBHKOBAsI, MUPOKCEH-POTOBUKOBAS
P-rpaHyIUTOBAS, MYCKOBUT-POTOBUKOBAs, ampubo-
19 POTOBHKOBAsI, SKJIOTUTOBAS
B-caHMIMHUTOBAs, TPaHYJIUTOBAs, MYCKOBUT-POTOBUKOBAs,
amM(puOOTUTOBAS
A-KJIOTMTOBAsi, MYCKOBHUT-DOTOBHKOBas, aM(puOOINTOBAS,
MTUPOKCEH-POTOBUKOBAS
3amnpenieHHbIe MUHEPAITBI 1 — cTaBpOIHUT, MYCKOBHT, SIIUJIOT, aHAATY3UT
20 I'PaHyJIUTOBON (haIuu: P— runepcTeH, KBapll, KOpJUepuT
3 — KBapIl, KOPAUEPHT, TUTIEPCTECH
A4 — KBapll, MJIAruoKJa3, THIIEPCTEH
Bapuant Ne 3
Ne
w/n Bomnpoc Bapuants! oTBeTa
Mexanu3msbl peoOpa3oBanus [L.-mepekpucTauiM3anys, METacoMaTo3, KaTakias
1 MIOPO/T TIPH MeTaMop(u3Me: P.-pacTBOpEHHE, METACOMATO3, KaTakja3
' 3.-pacruiaBieHue, pacTBOPEHHE, KaTakias
4.-pacTBOpEHHE, IEPEKPHUCTALIH3AINS, METACOMATO3
Haubonee BaxxHbie 1 — Boza u yriekuciaora
9 KOMITOHEHTHI 2 — coeuHeHUS (PTOpPA U XJI0pa
' MeTaMop(hUYecKux QIIIOUI0B (3 — YIIIEKUCIIOTa U CEPOBOAOPOS
4 — BozIa M CEpOBOOPOT
Haubounbmiee paznoobpasue 1.-pernoHanabHOTO
3. | OPOJI BOSHUKACT B YCIIOBHUSAX 2. —MMTIIAKTHOTO
" | Mmetamopdu3ma: 3. —ynpTpameTamopduzma
4. —KOHTaKTOBOT'O
OCHOBHBIE TIPOTYKTHI 1.-nopdupon bl
4 KOHTAaKTOBOTO MeTaMophu3ma: . -KaJIbIIHPHUPBI
3. -poroBuKH
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4. -MpamMopsl

[TpoayKTHl perHOHATEHOTO
MeTamMopdu3Ma TIMHUCTBIX

1.-THEHCHI, claHIbl, aM(UOOIUTHI, TPAHYIUTHI
P .-CIaHIIbI, KATaKIa3UThl, PEHUTHI, IKIOTUTHI

> HOPOJ: 3.-THEMNCBI, CIIaHIIbI, IPONWINTBI, TPAHYIUTHI
A.-THENCBI, CIIOJSIHBIC CIAHIIbI, TPAHYJIHUTHI
Bonwmas gacte meramopduro  [1.- 50-150
6 oOpa3yercs mipu Temrieparypax: P.-150-250
3.-250-400
4.-300-800
KonrtakToBslil MeTaMophu3M 1 — MOBEPXHOCTHBIX
7 | IPOSIBIISETCA B YCIIOBHAX: P — OIM3MOBEPXHOCTHBIX
3 — MaJIbIX ¥ YMEPEHHBIX TIyOUH
A4 — OONIBIIMX U YMEPEHHBIX TITyOUH
B cocraBe pumuToB 1. kBap1
g | OTCyTCTBYET 2. cepuuuT
3. TpeMOJIUT
4. xnopur
AcnuiHble ClIaHIIbl OTBEYAIOT 1. TMPOKCEH-POTOBUKOBOM
danun 2. am$pubOoII-pOrOBUKOBOM
9 3.31u10T-aMpruO0IUTOBOM
4. 3eNeHBIX CIIaHLIEB
K meracomarutam kuciaoTHON  [L-rpeii3eHbl, 6epe3uThl, BTOPUUYHbIE KBAPLUTHI, ApTUIIITU3UThI
10 | cTamuu otHOCATCS: P-rpeii3eHbl, CKapHbl, BTOPUYHBIC KBAPLUTHI, TyMOCHTHI
B-rpeii3eHbl, BTOPUYHBIE KBAPLUTHI, TyMOCHUTHI, TPOIHIUTHI
A-rpeii3eHbl, BTOPHYHBIC KBAPLHUTHI, IPOIUIHUTHI, OEPE3UTHI
BricokoTemiiepaTypHbie 1.-rnaykogaHOBBIE CIIaHIIbI
11 MeTaMOp(UTHI, BOSHUKAIOLINE B P.-3€JICHBIC CIaHLIbI
YCTIOBHSX BBICOKHX JIaBJICHUH  [3.-MYCKOBHUT-KHaHUTOBBIE CIIAHI[BI
4. -9KIIOTUTHI
['maykodaHoBbIe craHIIbI 1.- 7-16 kGap
L BO3HUKAIOT IPH JIaBJICHUH: .- 26 KGap
3.- 4-8 xbap
4.- 5-9 x6ap
YKaxute peaTuKTOBYIO 1 — 6racronopduposas
13 CTPYKTYPY: P — nopdupobnactoBas
3 — mopdupoxitacToBas
4 — nopdupoBuIHas
XapakTepHblil pyaHbIil MuHepan (.- MonuOaeHuT
Oepe3nuToB: 2.- MAPPOTHUH
14 3. — MUpUT
4. — remMaTUT
AHIATY3UT-KOPAUEPUTOBBIE 1 — nenMuTOBBIX MOPOA
POTOBUKH BO3HHMKAIOT 33 CUET: 2 — aHJIE3UTOB U MX TY(OB
15 3 — TPaxuToOB U UX Ty(oB
4 — TpaHUTOUIOB
[TaparHeiicsl BOSHUKAIOT 3a 1.-9BamOpUTOB M TIIUHHUCTHIX ITOPOJT
16 | cUeT: P.-TTUHUCTBIX TIOPOJ U apKO30B

3.-TITMHKUCTHIX TIOPOJI U aJIeBPOJIUTOB
A.-mepreneil 1 apruJUIMTOB
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[IponuauTel CONPOBOXKAAOT U
17 | BMEIIAIOT MECTOPOXKICHHUS:

1-aJIyHI/ITOBBIC N TUTAHOMArdH€TUTOBBIC

P-THTAaHOMarHETUTOBEIE U CYJ'IB(i)I/II[HBIe MEIHO-HUKECIICBBIC
3- XPOMUTOBBIC U MArHCTUTOBBIC
aA- 3OJ'IOTO-CCpC6p${HBIC " NNOJIMMETAJIIIMYCCKUE

18 | compoBoxIaroT
MECTOPOXKICHUS:

Haubosnee yacto Gepe3utsl

1-TaHTaIOBBIC
P-(oronuTOBBIC
3-3010TOpYAHBIE
A-KacCUTEPUTOBBIE

[Topoab! darwu 3eIeHbIX
19 | CTaHIEB BOSHUKAIOT B
WHTEpBAJIC TEMIIepaTyp:

1-100-200
P-200-300
3-300-450
A4-350-550

3anperieHHble MUHEPAJIbl
20 CaHUJAMHUTOBOH (aruu:

1 — anmany3uT, rpaHaTel, aM(puOOIIbI
P— MEpBEHUT, CIIypPUT, TPUAUMUT
3 — MapHUT, MYJUIAT, TPUIAMUT

A — TapHHUT, MEPBEHHT, TPHIUMHUT

6.3. OnucaHue nokasarejed u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTHU, OIIUCAHUEC

IIKAaJ OI¢CHUBaHUA

6.3.1. Kputepuu ouleHOK MPOMeKYTOYHOM aTTecTaluu (3K3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTE/ILHO)

Iloporosbliii ypoBeHb
OCBOCHHA

¥YrayoJaeHHbIH
YPOBEHb OCBOEHUS

IIpoaBuHYyTHII
YPOBEHBb OCBOCHHHA

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(oTJaM4HO)

CryneHT He 3HaeT
3HAYUTEIBHON YacTH
Marepuaa, JoImycKaeT
CyIIIECTBEHHBIE ONNOKU B

CTyaeHT MOBEPXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/IeIIOB U
TeM y4eOHOi
JMACIUATIINHBI, JIOMYyCKaeT

CTyneHT XopoIlo 3HaeT

MaTepua, TpaMOTHO U

II0 CYIIECTBY U3JIaraer
€ro, JoIycKas

CTyneHT B MOJTHOM
00bEMeE 3HAaeT MaTepuall,
IPaMOTHO U 10
CYIIIECTBY U3JIATraeT €ro,
HE JIOIyCKast

HEKOTOpbIE HETOYHOCTH B CYyIIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE Ha N
BompoC OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
Ha BOMPOC
He ymeer nHaxoauts Wnorna naxoaur YBepeHHO HaXOAUT be3ommnb0o4HO HaXOUT
pereHns OOJIBIIMHCTBA peLeHus, pereHus, pereHus,
PEayCMOTPEHHBIX PeayCMOTPEHHbIE MIPESYCMOTPEHHbIE PEIyCMOTPEHHbIE
pOrpaMMoi 00yJIeHus MpOrpaMMoii 00ydIeHuUs MIpOrpaMMoii 00ydIeHus IporpaMMon
3alaHUH 3alaHUN 3alaHuN oOydeHus 3aJaHui
BonbmmHCTBO IIpenycmoTpeHHbIE IIpenycmoTpeHHbIe IIpenycmoTpeHHbIe
MPETyCMOTPEHHBIX MPOTpaMMoii 00yUIeHHUs IporpaMMoi 00y4eHHsI porpaMMoi 00y4eHHsI

poOrpaMMoi 00y4IeHus
3aJIaHUI HE BBIIOJIHEHO

3aaHus BbIIIOJIHCHBI
YAOBJICTBOPUTCIBHO

3alaHud YCIICIIHO
BBITIOJTHCHBI

3alaHrd YCIICIIHO
BBITTOJTHCHBI

pruepnaﬂ WKaila OoueHuU6aAHuA 3HAHUI 8 MECMOBOIL 4)opme:

KosimuecTBO NpaBUJIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurensHo
50-65 Y 10BIETBOPUTENHHO
66-85 XopoIio
86-100 OTIn4HO
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7. YHEBHO-METOANYECKOE U UTHOOPMALMOHHOE OBECIIEYEHUE
JAUCHHUIIJINHBI

7.1. PexomeHayemasi iuTepaTrypa

7.1.1. OcHoBHas JuTEpaTypa

Mapun O.b. [lerporpadus: yueOnnk. HarmoHanbHbI MUHEP.-CBIpheBON YH-T «l opHBIHY», 2014.
(Onexrponnoe uzganue Ne 0321500217).

Mapun O.b. Tlerporpadus. Yueonuk. M3ganue Bropoe, ucnpasinennoe. CII10, 2015. 408 c.

7.1.2. JlononHUTeIbHAS JTUTEPATYpa

1. AdanaceeBa M.A. Ilerporpadus W TETPOJIOTHUS MarMaTHYECKUX, MeTamop(puuecKux u
METacoMaTU4ecKux ropHeix nmopoy / M.A.AdanaceeBa, H.}O.bapauna, O.A.boratukoB u ap. Ilox pen.
B.C.Ilonmoa u O.A.boratukosa. M.: Jloroc, 2001.

2. EdpemoBa C.B., Cragpee K.I'. Ilerpoxumuueckue METOABI MCCIEIOBAHUS TOPHBIX IMOPOI.
CnpaBounoe mocoobue. M.: Hempa, 1985.

3. Iepuyk A.JIL., CadonoB O.I'., Cazonosa JI.B. u ap. OCHOBBI METPOJOTUU MAarMaTUYECKUX U
Metamopdudeckux mpomeccos. M.: KJIVY, 2015.

4. 3aBapunkuii A.H. U3Bepkennsie ropasie nopoasl. M.: U3a-so AH CCCP. 1955. 479 c.

5. Marmaruyeckue ropHbie mopoasl B 6-tu ToMax. M.: Hayka, 1985-1987.

6. MoxoB A.B. JlyHa moag MHKpOCKOIIOM: HOBBIEC JaHHbIE 10 MuHepaynoruu Jlynsl: atmac / A.B.
Moxos, [I.M. Kapramos, O.A. boratukos. M.: Hayka, 2007. 127 c.

7. HukonaeB B.A. OcHOBBI Teopuu mporieccoB Marmatu3ma u meramop¢usma / B.A . Hukomnaes,
B.B. JlomuBo-/lo6poBosbckuii. M.: I'ocreontexusnar, 1961. 334 c.

8. ITerporpadus. YU.1 / Ilox penakiumeit A.A.Mapakymesa. M.: m3g. MI'Y, 1976. 382 c.

9. Ilerporpaduueckuii koaexkc. MarmaTudeckue, MeTamMOppUUYECKHe, MeTacoOMaTUYeCKHe,
uMnakTHele oopazoBanus. M3a-e 3. CI16.: U3n-sBo BCEI'EU, 2009. 199 c.

10. [HonoBunkuna FO.HUp. CTpyKTypbl U TEKCTYPbl M3BEP>KEHHBIX U METaMOP(PUYECKUX TOPHBIX
nopoa. M.: Hexpa. 1966. T. 1. 240 c.

11. Xoty @. [Terponorus marmarudeckux nopop / @. Xatu, A. Yamiuc, M. Yamnc. M.: Mup, 1975.
505 c.

7.2. Ba3bl JaHHBIX, 3JIEKTPOHHO-0M0/IMOTeYHbIe CHCTeMbl, HH(POPMAILMOHHO-CIIPABOYHbIE H
MOUCKOBbIE CHCTEMbI

1. EBponetickas nu¢poas 6ubnuoreka Europeana: http://www.europeana.eu/portal

2. IHpopManmoHHO-N3JaTeIIbCKUI IIEHTP IO TEOJOTHH M HEAPOIOIb30BaHMI0 MHHHCTEPCTBA
MPUPOJHBIX pecypcoB U 3kojorun Poccuiickoir ®enepanuu - OO0 "T'EOMHOOPMMAPK"-
http://www.geoinform.ru/

3. UadopmannoHHO-aHATUTHYIECKHIA 1IeHTp «Munepam - http://www.mineral.ru/

4. Koncynprantllmtoc: cnpaBoyHO - TMOMCKOBas CcucTeMa [DIEKTpOHHBIM pecypc]. -
www.consultant.ru/.

5. Mupogas nudposas 6udauoreka: http://wdl.org/ru

6. Hayunas snextpoHHas 6ubnuoreka «Scopus» https://www.scopus.com

7. Hayunas snextpoHHas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponnas oubnmoreka «eLIBRARY»: https://elibrary.ru/

https://e.lanbook.com/books.

9. INouckossie cucteMsl Yandex, Rambler, Yahoo u np.

10. Cucrema T'APAHT: »3eKTpOHHBIH TEPUOMNICCKUN CIPABOYHUK [DIEKTPOHHBIN pecypc|
www.garant.ru/.

11. DnexTpoHHO-OMOIMOTEUHAS cucTeMa HU3aTEeIbCKOTO LEHTpa «JIlaHp»
https://e.lanbook.com/books

12. Dnexktponnas ~ OuOnmmoreka  Poccmiickoii  I'ocymapcrBenHoit — buOmmoreku  (PT'B):
http://elibrary.rsl.ru/

13. DnekTpoHHas OMOIMOTEKa yaeOHUKOB: http://studentam.net

14. DnexTponHO-6uGMMOTeuHas cuctema «I5C FOPAWIT» www.biblio-online.ru.
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http://www.europeana.eu/portal
http://www.geoinform.ru/
http://www.mineral.ru/
https://elibrary.ru/

15. DOnextponnas OubnmoreuHas cuctema «HamwonanmeHbI 1HGpPOBOKH pecypc «PyKOHT»».
http://rucont.ru/
16. DnexTponHO-0MOIIMOTEYHAs cucTema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHHUIIJIMHBI
8.1. MaTepuaibHO-TEXHUYECKOE OCHAIIIEHHEe Ay TUTOPHii
AyIMTOpPUHM /ISl IPOBEAEHUS JIEKIMOHHbIX 3aHATHI
- nocka 6enast Magnetoplan CC marautHO-MapkepHas ¢ smaiieBbiM okpbitieM (2000x1000)-1 .
- ucToyHMK Oecniepeboitnoro nutanus APC by Schneider Smart-UPS 1500VA-1 .
- KHIKHBIN mKag-5 mr.
- KOJJICKITMOHHBIN TIKag-2 1T,
- KoMnbloTepHoe Kpecio 7875 A2S opanxeBoe-1 wmiT.
- oraerymurtesb OY-3-BCE-1 mir.
- IEPEHOCHAs HacTOJIbHAsi TpUOyHa-1 miT.
- cron1 Canvaro ASSMANN Tun 1-7 .
- cros1 Canvaro ASSMANN Tun 3-5 mr.
- ctyn 7874 A2S opankeBbIi-28 1IT.
- ctyn 7874 A2S Tun 1 opankeBblii-6 1IT.
- TKAHeBas MEePEropojiKa ¢ PEHIMHIOM I10]] CHCTEMY HaBeCHbIX akceccyapoB Viteco ASSMANN-2
IIT.
- mkad-9 mr.
AYyIUTOPHH /15l MPOBEJAEHNs J1a00PATOPHBIX U NPAKTHYECKUX 3aHATHI
- nocka uHTepakTrBHas moomi.Digital Board 6827.306 A2S-1 mit.
- J)KaJIt03U TOPU30HTaIbHBIC- 1 1T,
- )KQJIFO3U-5 IIT.
- KOJUIEKIIMOHHBIN mKad-6 mrT.
- Kpecio ,,Imperia,,-32 mT.
- MHKPOCKOI rosisipu3arnnorubiii Leica DM750P ¢ uHTerprpoBaHHOM 1TU(BPOBOH KaMepoi-6 MmIT.
- MHKPOCKOI noJisipu3aiinonHbiil Leica DM750P st paboThl B IpOXoasiieM CBeTe ¢ mpemnaparto-13
IIT.
- MHKPOCKOTI moJisipu3arnonnsiii Leica DM750P myist paboThl B poxosiiieM cBere-14 miT.
- orHetymutenas OY-3-BCE-1 mir.
- cron SS -12-3 mir.
- cron 120*80*72-1 mir.
- cron 120x73-1 mr.
- cron 120x80x72-4 mt.
- CTOJI JUIsl MUKpOCKOMa-27 IT.
- CTOJ JJIs IpekTopa-1 mr.
- CTOJI KOMIIBIOTEPHBIN-2 HIT.
- tym6a (K®O 2)-8 m.
- YCTPOMCTBO AJ1s1 00pabOTKU JaHHBIX U MUKpodoTorpaduii-3 mr.
- mkag-1 mrT.
8.2. JIuneH3MOHHOE MPOrpaMMHoOe odecrevyeHne
ENVI 4.5 for Win ( cuctema 00pabOTKH TaHHBIX )

Geographic Calculator
Lab VIEW Professional (iuuen3ust)
MapEdit Professiohal

Microsoft Office Standard 2019 Russian
Microsoft Windows 10 Professional
Statistika for Windows v.6 Russian ( mumesus )

Surfer 9.1 Win CD
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Vertikal Mapper 3.5

I'"lC MAP Info Pro 2019
I'IC Mapinfo Professional

I'IC Mapinfo Professional ( akamemuueckas Bepcus )

ITO Tematnueckoii 06padoTku n3oopakeHuit ScanEx Image Processor 5.3
[IpaBo Ha UCHOIB30BAHUE IOTIOJHUTEIBHOTO pacueTHOro 0J0ka "Cpeanue" (¢ TeTeoJaHHBIMU AJIs1
r. Kupumm, kamennoropck, [Tukaneso, Kosmnop, Yensounck, Kemepoo, Hopuiibck)
[IpaBo Ha UCHOIB30BAHUE JIOTIOIHUTEIBLHOTO pacueTHOro 00ka "Cpennue" (¢ TeTeoaHHbIMU 1O T.
Amnatutel ¥ MOHUYETOPCK)
[IpaBo Ha ucnonb3oBanue [JOMOTHUTEIHLHOTO pacueTHOTrO MporpaMmHoro 6goka "HOPMA"
[IpaBo Ha KCTIOIb30BaHUE JOTIOTHUTEIIBHOTO PACYETHOTO MPOrpaMMHOT0 0j10Ka "Pucku"
IIpaBo Ha ucnoabzoBanue nporpaMmuoro Mmoayis k YIIP3A "Okosnor" 4.0 "Pucku" 3amena c Bep.
3.0 o JTOKaAJILHEIN KIIF0Y 16542
[IpaBo Ha ucnonbs3zoBanue nporpammsl "2-TII (Boaxos) (Bep. 3.1) ceresoii kirou 175
[IpaBo Ha ucnons3zoBanue nporpammsl "HJIC-Dxonor" (Bep.2.7) cereBoii kirou 175
[IpaBo Ha ucnonbs3zoBanue nporpammsl "HJIC-Dxonor" (Bep.2.7) cereBoii kirou 77
[IpaBo Ha ucnonb3oBanue nporpammsl "[lomuronsr TBO" (Bep.1.0)
[IpaBo Ha ucnonb3oBaHue NporpamMmsl "PacueT nponukaromiero myma" (Bep. 1.6) ceTeBoit kitou
175
[IpaBo Ha ucnonb3oBanue nporpammsl "Pacuet nponukaromero myma" (Bep.1.5)
[IpaBo Ha ucnonbs3zoBanue nporpammsl "PBY - Dxonor" (Bep.4.0)
[IpaBo Ha ucnonabs3zoBanue nporpammsl "PHB - Dxonor" (Bep.4.0)
[IpaBo Ha ucnonp3zoBanue nporpammsl "Okonor-Llym" (Bep. 2.31) cereBoii kirou 175
[IpaBo Ha ucnonb3oBanue nporpammsl "Ixonor-Illym" (Bep. 2.31) cereBoit kitou 77
[IpaBo Ha ucnonabs3zoBanue nporpammsl "Dxonor-Llym" Bapuant "Crangapt” (Bep. 2.1) ¢
Karanorom nryMoBBIX XapaKTEPUCTHK
[IpaBo Ha ucnonws3zoBanue nporpammsl 2-TI1 (Bo3ayx) (Bep. 4) ¢ 6a30BbIM MoyneM "Okomactep"
ceTeBoi Koy 175
IIpaBo Ha ucnonb3oBanue nporpammsl 2-TII (OTxos1) (Bep. 4.2) ¢ 6a30BBIM MOyJIEM
"Okromactep" cereBoi Kiro4u 175
IIpaBo Ha ucnonb3oBanue mnporpammsl 2-TII (Otxoasl) (Bep. 5.0) cereBoii kittou 175
[TpaBo Ha ucnonb3oBanue nporpammbl ATIT "Okomor" 3.10 mox ceteBoit kimtou 175 (Ha 40 pabounx
MECT)
[IpaBo Ha ucnonbs3zoBanue nporpammsl PHB-Dxomor (4.2) cereBoii kitou 175
IIpaBo Ha ucnonbs3zoBanue nporpammsl YIIPA3A "Okonor" 4.0 + I'NC - Crangapr
[IpaBo Ha ucnonbs3zoBanue nporpammsl YIIP3A "Okomnor" 4.50 (I"'a3+3actpoiika 1 BbICOTA) MO
JOKaJIbHbIN KiItou 16541
[IpaBo Ha ucnonb3oBanue nporpammbl YIIP3A "Oxonor" Bapuant "['a3" ¢ yuerom BIusHUS
3aCTPONKH
[Mporpamma ais OBM "ArcGIS Desktop™
[Mporpamma ans 9BM "Maplnfo Pro 2019
[Tporpamma qst 9BM "Cepust - Dxonor"
[Tporpamma anis OBM Statistica Ultimate Academic 13 for Windows Ru (500 monb3oBareneit)
Cuctema T-FLEX DOCs YuuBepcuterckas 15, cereBas Bepcus Ha 20 monbp3oBarene
Cuctema T-FLEX Ananu3 YHuBepcurerckas MOAYyib. AHAJIN3 BBIHYKACHHBIX KojeOaHmii 15,
cereBas Bepcus Ha 20 moJsib30BaTeei
Cuctema T-FLEX Ananu3 YHuBepcuterckas MOAyib. AHaJIU3 yCTaTOCTHONW MPOYHOCTH 15,
cereBas Bepcus Ha 20 moJsib30BaTesei

ucrema - HaJIU3 YHUBEPCUTETCKAsE MOYJb. AHAU3 yCTOWYMBOCTH 15, ceTeBast Bepcust
C T-FLEX A \% A 15,
Ha 20 nons3oBarenen

uctema T- HaIu3 YHUBEpcUTETCKas MoyJib. ba3oBblil + CTaTUCTHUECKUN aHAIN3
C T-FLEX A \% yib. b +C 15,
cereBas Bepcus Ha 20 nonb3oBaTenei
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Cucrema T-FLEX Ananu3 YHUBepcUTETCKast MOy b, YacTOTHBIN aHam3 15, ceTeBast Bepcus Ha
20 monw30oBarenen

Cucrema T-FLEX Ananu3 YHuBepcuteTckas Moayib. TermoBoi ananus 15, cereBas Bepcus Ha 20
I10JIb30BaTEIECH

Cucrema T-FLEX /Iunamuka YHuBepcuterckas 15, cereBas Bepcus Ha 20 monb3oBaTesei
Cuctema T-FLEX CAD 3D VYuuepcurerckas 15, cereBas Bepcus Ha 20 moibp3oBaresiei

Cucrema T-FLEX Texnosorust YauBepcutetTckas 15, cereBas Bepcus Ha 20 mosp30oBaTesei
Cucrema T-FLEX YITVY 2D VHuBepcurerckas 15, cereBas Bepcus Ha 20 nosab3oBaTesie
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