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Pa6ouas nporpamma qucuumiannbl «Ilerporpadusy» pazpaborana:

- B cooTBeTcTBUU ¢ TpeboBanusmu PI'OC BO — cnemmanurer mo crnenwmanbHoctu «21.05.02
[TpuknaaHas reosorusy, yrBepxkaeHHoro npukasomM Munobpuayku Poccun Ne 953 ot 12.08.2020 r.;

- HA OCHOBAaHHMHM Yy4Ye€OHOTO IUIaHa CHeHHaINTEeTa Mo crennanbHOCTH «21.05.02 IMpuknagHas
reoJjorusi» creuuanu3anusi «l'eonoruyeckasi CheMKa, MOMCKUM W pa3BeIKa MECTOPOXKIECHUN TBEPHAbIX

ITOJIC3HBIX MCKOIIACMBIX)» .

CocraBurenb J.T-M.H., ipodeccop FO.b. Mapun

Pabouasi mporpamma paccMoTpeHa M 0100peHa Ha 3acelaHud Kadeapbl MHHEPAIOTHH,

kpuctaiorpaduu u nerporpaduu ot 29.01.2021 r., nporokon Ne 6.

3aBeayronuit kadeapoit n.r-M.H., goteHT F0.JI. I'yns0un

Pa6ouasn nmporpaMmma corjjacoBaHa:

HadanbHuk oTnena
JULEH3UPOBAHUS, AKKPEIUTAIIUN U 10.A. [IyOpoBckas
KOHTPOJISI KauecTBa 00pa3oBaHUs

HaganpHuk oT/IEIa METOIMYECKOTO

A 1O. Poma"HuukoB
obecrniedeHus yueOHOro mpolecca




1. IEJHA U 3AJAYA JACHUATIIAHBI

eanb AMcHUNJIMHBI:
MOATOTOBKA BBITYCKHHUKA, BJIAQJCIOIICTO 3HAHMSIMU O COCTaBe, CTPOCHHH, YCIOBHSIX 3ajeTaHusl,
KJaccu(puKauu ¥ 3aKOHOMEPHOCTSAX 00pa30BaHUS MAarMaTUYECKHX M METaMOP(PUYECKUX TOPHBIX
MOPOJT — OCHOBBI BEICOKOA(()EKTUBHON, HHHOBAIIMOHHO OPUEHTHPOBAHHON CUCTEMBI T€0JIOTHYECKOTO
W3Yy4YEHUS HEJpP U BOCIPOM3BOJICTBA MUHEPATHHO-CHIPHEBOI 0a3bl. DOPMHUPOBAHKE Y O0YJAFOIIHXCS
L[EJIOCTHOTO MPEJCTaBICHUS O BEIIECTBEHHOM COCTaBE 3€MHOM KOPbI U MAHTUU 3€MJIH, OTBEUYAIOIIETO
COBPEMEHHOMY YPOBHIO HAYKH U TPEOOBaHUSM I€0JIOTHYCCKOM TIPAKTUKH.

OcHOBHBIE 32124 TUCHUILIHHBI:
U3y4CHUE TEOPETHUECKUX OCHOB, METOIOJIOTHH M METOIOB IETporpadun
dopMupoBaHHE y CTYAEHTOB IPEICTaBICHHH O POJM TETPOTreHEe3HMca B PA3BUTHU 3EMHOW KOPBHI,
IPOCTPAHCTBEHHO-BPEMEHHBIX CBA3SIX MarMaTu3Ma, MeramoppusmMa u pyaoo0pa3oBaHus
3HaKOMCTBO C MHHEPAJIOTHYECKUMHU U CTPYKTYPHO-TEKCTYPHBIMUA OCOOCHHOCTSIMA MAarMaTU4eCKUX U
MeraMOpUYecKux  MOpojA,  HMX  MeTporpaduuecKMMH M T€0JIOTO-IETPOJIOTUYECKIMHU
KJIaCCU(UKAUSIMUA
o0y4yeHHe crocodaM IHAarHOCTHKU U KIacCU(UKAINK, OICHKH TeHETHYECKOH MPUHAIICKHOCTH U
B3aUMOCBSI3M TOPHBIX MTOPOJ] C TIOJIE3HBIMHU HCKOIIAeMBIMU
pa3BUTHE TPAKTUYECKUX HABBIKOB HCIIOJIB30BAHHS METPOrpapMuecKUX METOIOB HCCICIOBAHHS,
JMAarHOCTUKYU TOPHBIX MTOPOJ] M MOTyYSHHBIX 3HAHHUH MTPU T€0JIOTOpa3BEA0YHbBIX padoTax

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OITIOII BO

Hucuummna «Ilerporpadusy OTHOCHTCS K 00s3aTENbHOM YacTH OCHOBHOHM IpogecCHOHaTbHON
oOpa3zoBaTenpHON MporpamMmbl 1o crneunanbHocTH «21.05.02 IlpuknanHas reojorus» crenuain3anus
«['eonoruueckass cbeMKa, IMOMCKUM U Pa3BeAKa MECTOPOXKIECHUN TBEPIbIX IOJIE3HBIX HCKOIAEMBIX» U
u3yuaercsa B 5, 6 cemecTpax.

[TpeniecTByOMUMU TUCHUIUIMHAMU, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs AWCLUUILIIMHA
«Iletporpadus», apustorcs: «Pu3uKa», «XUMHUS JIEMEHTOB U UX COEJUHEHUI», «OO0Ias reojaorus,
«Kpucrammorpadusi 1 MEHEPATIOTUSI.

Hucuunnuna «Ilerporpadus» sBiaseTcss OCHOBOMONAraromed Juisi M3Y4YEeHUs CIEAYIOIHUX
mucturul: «lletponorusy, «Jlutomorusy, «Ilerpoduszukay, «OO0mIas TEOXUMUS.

3. MIIAHUPYEMBIE PE3YJIbTATbI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C IIJIAHUPYEMBIMU PE3YJIbTATAMHU OCBOEHUS OBPA30OBATEJIbHOM
INPOI'PAMMBI

[Iponiecc m3yuenust nucuuruinabl «llerporpadus» HampaBieH Ha (GOPMHPOBAHUE CIEAYIOIIUX
KOMIIETEHIINN:

®opmMupyeMble KOMITETEHIINT
Koa u HanmMeHOBaHMe HHAMKATOpPA
Conep:kanue KOMIETEHIIUU Kon AOCTHKEHUS KOMIIEeTEeHUMH
KOMIEeTeHIHH

CnocobeH mpUMEeHSITh OIlK-3 OIlK-3.1 - 3Hath OCHOBHBIC  TTOJIOKEHUS
OCHOBHBIE TTOJIOKEHUS (byHIaMEHTaJIbHBIX €CTECTBEHHBIX HAYK M HAYUHBIX
byHIaMEHTATEHBIX TEOPH npu MIPOBEICHUHT HAyYHO-
€CTECTBEHHBIX HaYK U UCCIIEIOBATENbCKUX paboT ¢ Lenbl0 M3Y4YEeHHUs
HAYYHBIX TEOPHIA TIPU BOCIIPOM3BOJICTBA MUHEPAIbHO-CBIPHEBON 0a3bl
IIPOBEJCHUH HAy4HO- OIIK-3.2 - YMeTh aHanM3upoBaTh WHPOPMAIHIO,
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®opMupyemble KOMIIETEHIINH

Conep:kanue KOMIETEHIIUU

Kox

KOMIIETCHIIMHU

Koa u HauMeHOBaHHe HHAXKATOpAa
HOCTHIKCHHUA KOMIICTCHIIUHA

UCCIIEIOBATEIBCKUX PadOT 1O
U3yYCHUIO U BOCIIPOM3BOACTBY
MHUHEPAJIBHO- CBIPHEBOM 0a3bl

CTaBUTh LM U HAXOOUTh IYTU UX JOCTHXKEHUS,
IPUMEHATh B INPAKTUYECKOW  AEATEIbHOCTU
(byHIaMeHTaJIbHBIE MIOHSTHS, 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUILUINH, MOJIENH
KJIACCHYECKOI0 M COBPEMEHHOI'0 €CTECTBO3HAHMS,
METOJIbl TEOPETHUYECKOIO0 M HKCIEPUMEHTAIbHOIO
WCCIIeI0OBaHMsI B TPO(ECCHOHATLHON IEATEIIbHOCTH

OIIK-3.3 - Bmagerr HaBBIKAMUA HCHOJIb30BAHUI
HEOOXOIMMBIX HAYYHBIX 3HAHUHA MPH MPOBEIACHUN
Hay4YHO-HCCIIEeI0BATEIbCKUX padoT, HAIIPaBICHHBIX
Ha HW3y4YeHUE W BOCIPOM3BOJCTBO MHHEPAIHHO-
CBIPbEBOM 0a3bl

4. CTPYKTYPA U COAEP KAHUE NJUCIHHUIIJINHBI
4.1. O0beM IUCHUIIMHBI U BU/bI y4eOHOH padoThI
O6mas TpynoéMKocTh yueOHo# nucuuruinabl coctanisieT 10 3auétupix enununbl, 360 ak. yacos.

AK. 4acsl 1o cemecTpam
Bup yueoHoii padoTnl Bcero ak. yacos

S 6
AynutopHasi padoTa, B TOM YHCJIe: 187 102 85
Jlexrum (JI) 68 34 34
[Tpaktryeckue 3anstus (I13) 85 51 34
Jlaboparopusie pabots (JIP) 34 17 17
CamocrosiTesbHast padora
cryaentoB (CPC), B Tom uncie: 1ol b 4l
[ToaroroBka K JIEKIUAM 20 10 10
[ToaroroBka k 1a6OpaTOpHBIM 40 21 19
3aHSATUSIM
[TonroToBKa K MpakTHYECKHM a1 29 12
3aHSTHUSIM/CEMHHApaM
IIpomeskyTouHast aTTecTALUS — 79 36 36
3k3amMeH (J)
OO6m1ast TpyI0€MKOCTh TUCIIUTUTMHBI 360 198 162
(ak. gac.)
OO11ast TPyA0€MKOCTh IUCIUIITUHBI 10 5.5 45
(3au. ex.)

4.2. ConepxxaHue TUCUUILTUHBI
Y4eOHBIM MJIaHOM MPETYCMOTPEHBI: JISKIINH, TPAKTUYECKHE 3aHITHSI, Ta00paToOpHbIe paObOThI U

caMoCTOsATeNbHAs padoTa.




4.2.1. Pa3geiibpl AMCHMIIIMHLI U BUABI 3aHATHI

Bunnl 3ausaruid

@ o e
D
Ne HauMeHoBaHue pa3/ie/ioB = E g 8z s =
% Ee =
= % = g< S =
wn S| 2| B8 i
8 é“ < s Lg
=] = 5 8
1. |Pa3nen 1. O6mume Borpock! nerporpaduu 8 2 - 2 4
2 Paznen 2. OOuue cBeieHUst 0 MarMaTHYECKUX TOPHBIX 17 3 4 10
' |mopoaax ¥ Marmax
Paznen 3. Ipunnumne! kiaccuukanuy MarMaTUYeCKuX
3. 18 4 - 2 12
opoJa
4. |Pazmen 4. CucrtemaTuka MarMaTHYECKHUX MOPOJT 98 20 48 8 22
Paznen 5. IlpoucxoxaeHne MarMmaTU4ECKUX TOPHBIX
5, P P 21 | 5 | 3 1 12
opoJ
6 Paznen 6. O0uue cBeneHus o MmeraMopdusmMe u 20 4 4 4 8
" |MeTamopduuecKux mopojax
Paznen 7. Tunel metamopdu3ma 1 CUCTEMATHKA
7. pd 72 | 16 | 24 | 8 24
MeTaMophUIECKUX MOPOJT
Pazgen 8. Metacomatu3m u MeTacOMaTHUYECKUE
8. 25 12 4 4 5
TIOPOJIbI
9 Pasnen 9. BzanmMocBS3b MarMaTHUECKUX, 9 5 9 1 4
" |MeTaMOp(hUYECKUX U METACOMAaTHYECKHX MPOIIECCOB
Hroro:| 288 68 85 34 101
4.2.2.Coaep:kanue pa3aejioB JMCIHUIIIHHBI
HaumeHoBaHue
Ne . TpyroemkocTs
pasnena CoaepixaHue JIeKIIHOHHBIX 3aHATHIH
n/n B aK. yacax
AHCHUTLINHBI
1 | Pa3gen 1. OOmue Beenenue. [Ipenmer nerporpadun. TepMuHbI
BOIIPOCKI NeTporpaduu “nerporpadus» u “nerponorusy». [loustue o ropHoit
nopoje. CBsi3b nerporpaguu ¢ ApyrumMu
TEOJIOTUICCKUMHY JTUCITUTUIMHAMY U €€ 3HAUCHUE JITIS
re0JIOrMYeCcKOi ChbeMKH, IOMCKOB U Pa3BEIIKH 9
MECTOPOXKACHUMN MOJIE3HBIX HCKOMAaeMbIX. MeTO bl
MCCIIeIOBaHMsI TOPHBIX TopoI. OCHOBHBIE MPOOIEMBI
W 3a7a4u nieTporpaduu. MarmaTudeckue,
MeTaMoppUIEeCKHEe U METACOMATUYECKUE TOPHBIE
TIOPOJIBL.
2 | Pazgen 2. O0mme Ponp Marmatrdeckux ropHbBIX MOPOJ B CTPOCHUH
CBEJICHHUS O autochepsl. XUMU3M U CTPOCHHE CUITHKATHBIX
MATMATHHECKIX pacriaBoB. O01IKe CBEICHHS O TUTIAX Marm
(MaHTHHHBIC ¥ KOPOBBIC HCTOYHUKH, XHMHUSCKUAN
TOPHBIX MOPOJIaX U
cocras, GrouaHas ¢asza marm. Temmepatypa,
Marmax 3

BSI3KOCTb U IJIOTHOCTH Marm). Kpucramnuzarmus marm,
MPOLECC MArMAaTHYECKOW TUCTUILISILIUU.
Peakunonnsie cepuu. ITanbl MAarMaTHYeCKOro
MPOLECCa U BO3MOXKHBIE ITYTH OTAECICHUS
TUJIPOTEPMAIBLHBIX PACTBOPOB.
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n/n

HaunumenoBanue
pasaena
JTUCIHUIIINHDI

Conep:kanue JeKUMOHHBIX 3aHATHI

TpynoemkocTh
B aK. yacax

Paznen 3. [lpuHnumnb
Kiaccuukanum
MarMaTH4eCKUX IOPOJT

VYcnoBus 3aneranus MarMaTHYECKUX TOPHBIX OO,
D¢ dy3uBHBIC 1 UHTPY3UBHBIE TOPOABL. JKMIIbHBIE WIIN
cyOByIKaHMUYecKue nopoabl. CTPYKTYphl U TEKCTYPBI
MarMaTU4eCKUX 10poJ. MUHEpaIbHBIM COCTAB U €ro
pOJIb B KJIaCCU(PUKALMU MarMaTH4eCKUX MOPOI.
XUMHYECKUI COCTaB MarMaTu4ecKkux mnopoa. Poip
XMMHYECKOI'0 COCTaBa B KJIacCU(UKALUU
MarmMaTuueckux nopoj. Crioco0sl mepecuera
XUMHYECKHX COCTAaBOB MarMaTU4eCKUX MOPOJ.
Mertobl 00pabOTKH METPOXUMHYECKUX JAHHBIX.
CoBpeMeHHas kiaccu(UKanus MarMaTHYeCKUX
TOPHBIX ITOPOJL.

Paznen 4.
CucreMaTuka
MarMaTH4YeCKUX TTOPOJT

XapakTepucTUKa BaXKHEUILINX CEMENCTB U BUIOB
MarmMaTU4ecKux mopo. ['pymma yibTpaoCHOBHBIX
(ynbTpama-puueckux) HopoJ HOPMAIBHOTO psa
(ITyHHTBI, TIEPUAOTUTHI, TUPOKCEHUTHI, MCHMECUHNTHI,
KOMATHUTBI, TUKPUTHI) U IIEJTOYHOTO psiaa
(SIKyIUPaHTUTHI, MEIbTEUTUThI, UHOIUTHI,
He(eIMHUTHI, KUMOEPIUTHI, JaMIpouTsl). ['pymnma
OCHOBHBIX TTOPOJ] HOpMAIBHOTO psia (radbopo,
HOPUTBI, TPOKTOJIUTHI, AHOPTO3UTHI, OA3aIIbTHI,
JIOJIEPUTBI, )KUJIbHbBIE IOPO/IbI), CYOILIEI0YHOIO U
HIEJIOYHOTO PSAIOB (TEPATUTHI, ICCEKCHUTHI,
[IOHKWHHTHI, MEJIOYHBIE 0a3abThI, TEPPUTHI,
JKUJIbHBIE TIOPOJIBI). ['pyTina cpeHIX mopos
HOPMAJIBHOTO Psijia (IMOPHUTHI, KBAPIIEBBIE TUOPHUTHI,
aHJEe3UTHI, aH/1e310a3abThI, )KUIBHBIE TTOPO/IbI),
CyOIIEIIOYHOTO | MIEJIOYHOTO Psiia (MOHIIOHUTEI,
CUCHUTHI, HEEIIMHOBBIC CUEHUTHI, JIATUTHI, TPAXUTHI,
(OHOIUTBHI, )KUJIbHBIE IOPOJIBI). ['pyIina KUCIbIX
MOPOJI HOPMaJIBHOTO psifia (TPAaHOIUOPHUTHL,
TUTATHOTPAHUTHI, TPAHUTHI, JAIIUTHI, PUOJTUTHI,
o0cuInanbl, )KUIbHBIE TTOPOJIbI), CyOIIETOYHOTO U
IEJIOYHOTO PSIOB (KBapPIIEBBIE CHEHUTHI, ATSICKUTHI,
[IeNTIOYHbIE TPAHUTHI, TPAXUIAIMUTHI, TAHTEIICPUTHI,
KOMEH/IMTHI, )KWJIbHBIC TIOPOIbI).  HecuiukatHbie U
MaJIOCHJIMKATHBIE MAarMaTHYECKUE TTOPO/IBL.

10

Paznen 4.
CucreMaTuka
MarMaTH4YeCKUX TTOPOJT

Jnst Kaxkaoro ceMencTBa paccMaTpUBaOTCA
XUMHUYECKUN U MUHEPAIbHBIM COCTaB, Pa3HOBUIHOCTH
MOPOJI, CTPYKTYPBI U TEKCTYPHI, YCIIOBUS 3aJIeTaHUs,
pacnpoCTpaHEHHOCTh, MOJIE3HbIE UCKOIIAEMBIE,
CBSI3aHHBIE C TIOPOJIaMH JIAaHHOTO CEMENCTBA,
OCHOBHBIE TUIIOTE3bI IPOUCXOKICHHUS.
MarmaTudeckre mopojisl B MPOCTPAHCTBE M BPEMEHH.
['maBHe#IIe 0COOEHHOCTHU MPOSBICHHS MarMaTH3Ma
B MOJBMKHBIX TOSICAX M YCTOMYMBBIX 00JIACTSIX.
[TeTpo-rpadudeckue mpoBUHINUA. MarMaTusm
COBPEMEHHBIX T€0IMHAMHYECKUX OOCTaHOBOK.
DBoJIIOIMS MarmMaTu3ma B ucropuu 3emun. Kparkue

10
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n/n

HaunumenoBanue
pasaena
JTUCIHUIIINHDI

Conep:kanue JeKUMOHHBIX 3aHATHI

TpynoemkocTh
B aK. yacax

CBCIACHUA O MaIrMaTHYCCKUX IMOpoaax .HYHBI.

Pazpnen 5.
[Ipoucxoxaenue
MarMaTH4eCcKux
TOPHBIX TOPO/JT

[TpuunHbl pa3HOOOpa3usi MarMaTH4YECKUX MOPO/I.
ActeHocdepa, aHaTEKCHC U MMAJMHICHE3 B MAHTHU U
3eMHOM Kope. [Togbem marm. MexaHu3MebI npoliecca
g epeHIanui: KpucTaUIn3alioHHas,
muddy3noHHas, TUKBALUS U Apyrue. ACCUMUIISAIUS U
rulOpuabe mopoasl. CMmenienne marm. M3oTonHbie
METO/IbI B IETPOJIOTHH.

Paznen 6. Obuue
CBEJICHHSI O
MeTaMoppu3Me U
MeTaMOP(PUICCKUX
nopojax

Metamop¢usMm Kak reosiorndeckuii npouecc. Pospb
MeTaMOp(UUECKUX ITOPOJ B CTPOCHUU JIUTOC(HEPHI.
daxTopsl MeTamop¢usma. JlokanpHble U
pEeruoHaNbHbIe TUIBI MeTaMOppH3Ma.
[TporpeccuBHBIN U perpecCUBHBIN METAMOP(HHU3M.
TepmoauHaMuka MeTaMOp(HUUIECKUX NMPEBPAILICHUH.
Peaxiun Mmetamopdusma ¢ yqacTuem BOABI U
YIJIEKUCIIOTHL. ['eoTepMOMeTpsl U re00apoMeTphI.
N3oxuMudeckuii U aJTIOXUMUICCKHI MeTaMophu3m.
3aBUCHUMOCTb MUHEPAJIbHBIX 1APAr€HE3UCOB OT
XUMUYECKHUX NTOTEHIIUAJIOB MTOABUKHBIX
KOMIOHEHTOB. [loHsTHE O danusx meramoppusma.
Kpucramno6macre3. CTpykTypsl MeTaMopuaecKux
HOPOJI: KPUCTAIIO0JaCTHYECKHE, KaTaKIIACTUUECKUE U
PENMKTOBBIE CTPYKTYPBI. TeKCTypbl
MeTaMOp(UYECKUX MOPoA. XUMUYECKUNA U
MUHEPAJIBHBIA COCTaB METaMOP(HUUECKUX TOPHBIX
IOPOI.

Paznen 7. Tunel
MeTaMmoppusMa u
cUCTEMaTuKa
MeTaMOphUIECKIX
opoJ

KonTakroBsiii MeTamopusm. O61ie 0coOeHHOCTH
KOH-TaKTOBOro Metamopdusma. [lenurossie,
0a3uTOBBIC M MAarHe3WaIbHbBIE POTOBUKUA. MpaMophl 1
kanpiuupsl. KBapiutel. danyuyn KOHTAaKTOBOTO
Metamopdusma. J[lnunamomeramophusm U ero
NpOAYKThI. TeKTOHnYecKre OpeKYHH, KaTaKIa3UuThl,
nophupou el U NTOpHUPUTOUABI, MUJIOHUTBI,
MCEBAOTAaXMWINTHL. VIMIIakTHBIN MeTaMopdu3M U ero
npoAyKThl. Pernonansuelil Mmeramopdusm. OO0miue
0COOEHHOCTH PErHOHAIBHOTO MeTaMop(u3Ma U ero
npoaykToB. dDanuu pernoHaIbHOr0 MeTaMophu3Ma.
[Toponsl, 06pa3oBaHHbIE B Pe3y/IbTaTe PETHOHAIBHOTO
MeTaMop(hr3Ma pa3TUIHBIX MArMaTHYECKHUX U
0CaJIOYHBIX TOPHBIX MOPOA. MeTanenuTsl: (PUIUTHTHI,
CITIOJISTHBIC CIIAHIIBI, THEWCHI, TPAHYIINTHI.
MeTtaba3uThl: 3eJeHbIe CIaHIbI, aM(UOOTUTHI,
MUPOKCEHOBBIC TPAHYIIUTHI, SKIOTUTHL. KBapuTl,
MpaMopbl. MeTamopduueckasi 30HaIbHOCTb,
MeTtaMopdudecKue mosica. YJIbTpamMeTaMophusm.
['eonoruveckre ycioBus MPOSBICHUS
ynbTpameramopduzma. Murmatutsl. [ panutuzanusi,
AHATEKCHUC, MAJTMHIeHE3, PeOMOp(U3M.
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HaunmeHoBaHue
Ne . TpynoemkocTh
pasaena CoaepixaHue JIeKIIMOHHBIX 3aHATHH
n/n B aK. yacax
AUCUMILTHHBI
9 | Pazgen 7. Tumsl Hpyrue Buasl Mmeramopdusma: MeraMophu3m
MeTaMOp(l)I/I?)Ma u IMOrpy>XCHUA, MeTaMOp(bI/I?;M JHa OKCaHOB.
CHCTEeMATHKA Metamopdusm BepxHel MaHTHH. MeTamopuyeckue 6
MOPOJIbI B IPOCTPAHCTBE M BpeMeHu. [ToHsaTHS 0
MeTaMOp(PUIECKUX
danuanbHBIX cCepUsiX METaMOPPUUECKUX MTOPOJI.
opoJ
10 | Pa3nmen 8. OO61re 0cCOOEHHOCTH METacoOMaTH3Ma 1
MeTacoMaTu3M U MeTacoMaTuToB. OCHOBBI TEOPUU METACOMATHYECKOU
METACOMATHYECKHE 3oHaNmpHOCTH. uddepennnanbuas NoaBHKHOCTD
KOMIIOHEHTOB. MeTacoMaThuyecKre KOJIOHKH.
MOPO/IbI . o
NudmibTpannonHbiid 1 1u¢Gy3MOH-HbIH
MeTtacoMaro3. bumeracomartos. Konrakroo-
METaCOMaTUYECKHE TIOPOABI: MarHe3HabHbIE 1
M3BECTKOBBIE CKapHBI. ABTOMETacOMaTo3,
OKOJIO’)KUJIbHBI METacOMaTo3. 3HaYeHHUE U3YUECHHUS
METacOMaTUTOB MPHU MPOBEACHUU
re0JIOropa3Be0YHbIX padoT. [ToHsTHE 0 MeTOIaX 12
pacuera 6anaHca BEIECTBA B METACOMATHYECKHIX
nporeccax. MeTacoMaTHTHI, pABHOBECHBIE CO
HIETIOYHBIMH pacTBOpamMu ((eHUTHI, TBEUTO3UTHIL,
(e IIIaTONUThL, DICUTHI), METACOMATHUTHI,
PaBHOBECHBIE C HEUTPAILHBIMHU PACTBOPAMU (CKapHBI,
POMIIIUTHI, TYPMAJIUHUTHI), METACOMATHUTHI,
PaBHOBECHBIE C KHCIIOTHBIMU PacTBOpaMU (Tpei3eHbl,
[BUTTEPHI, IUCTBEHNUTHI, 0EPE3UTHI, BTOPUYHBIC
KBapIUTHI, apTUIUTU3UTHI). PernonanbHbIi
METacoMaro3.
11 | Pa3nmen 9. DBOJIOLUS METaMOPPHUUECKUX MPOLIECCOB B UCTOPHH
B3auMocBsI3b 3emmu. [Tonsarue o MarMaTu4cCKux,
MarMaTHYECKIIX, METaMOP(PUIECKUX U METACOMATUYECKHX (bopy{aumx.
OCHOBHBIE TCHICHIINN PAa3BUTHsI COBPEMEHHOU 2
MeTaMOppUUYECKUX U
nerporpaduu 1 NeTpoIOTHH.
METaCOMAaTUIECKUX
MIPOLIECCOB
Hroro: 68
4.2.3. IlpakTnyeckue 3aHATHS
Ne . TpynoemkocTs
Paszpnen TemaTnKa NPaKTHYECKUX 3aHATHH
n/n B aK. yacax
1 4 Omnpenenenue CTpyKTyp MarMaTHYECKUX MOPOJ MO, 10
MHUKPOCKOTIOM
2 4 Omnpenenenre NHTPY3UBHBIX U KWIBHBIX TOPOJ MO 20
MHUKPOCKOTIOM B HHIMBHTyaJbHOM 33/ IaHUHU
3 4 Omnpenenenne 3¢ y3UBHBIX TOPOJ MO MUKPOCKOIIOM B 10
WH/IMBUIYAIbHOM 33JJaHUH
4 4 Ornpenenenre KOHTPOJIBHOTO MuTH(a 8
5 5 [TponcxoxaeHne MarMaTHYECKUX TOPHBIX IIOPOJL 3

8




Ne . TpynoemkocTb
Paznen TeMaTuka NPAKTHYECKUX 3AHATHIH
n/n B aK. yacax
6 6 OO6mue creneHus 0 Mmeramopdusme U MmeraMoppuuecKux 4
opojax
7 7 Onpenenenue CTpyKTyp MeTaMOPPUIECKUX MTOPOJT 12
8 7 Onpenenenne MeTaMophUUISCKUX MTOPO/T IO T MUKPOCKOIIOM B 12
WHVBUIYAILHOM 3aJaHAH
9 8 OrnpezesieHne CTPYKTYp METaCOMaTHUYECKUX TTOPOJ] 2
10 8 OrnpeziesieHre METaCOMAaTHYECKUX MTOPOJT B MHIUBUTYIbBHOM 2
3aJJlaHAH
11 9 B3anMocBs3p MarmaTH4eCcKux, METaMOp(PUIECKUX U 2
METaCOMAaTHYECKUX MPOLECCOB
Hroro: 85
4.2.4. JlabopaTopHble padoThI
Neni/m Paszpen TemaTnka J1adopaTopHbIX padboT TpynoemkocTs
B aK. yacax
1 1 O6mue Bompocsl neTporpaduu 2
2 2 OO01ue cBeieHNs 0 MarMaTU4YEeCKUX FOPHBIX TOPOAAX U 4
Marmax
3 3 [TpuHIHIB! KIaccH(pHUKAIIMT MAarMaTHYECKHUX TIOPO]T 2
4 4 CucreMaTiKa MarMaTu4eCKuX Mopo/I 8
5 5 Ornpezenenne KOHTPOJIBHOTO NITH(a 1
6 6 OOmrre cBeeHust 0 MeTaMophu3Me 1 MeTaMop(puIecKix 4
nmopojax
7 7 Tunel MeTamopdu3Ma u cucTeMaTuka METaMOp(hUIECKUX 8
OpOJT
8 8 MeTacoMaTu3M U METACOMaTHYECKHE MTOPOIbI 2
9 8 OnpeneneHne CTPYKTYp METaCOMAaTHISCKUX ITOPOJT 2
10 9 Ornpezenenre KOHTPOJIBHOTO NITH(a 1
Hroro: 34

4.2.5. KypcoBble padoThl (IPOEKThI)
KypcoBbie paboThl (IPOEKTHI) HE MPETYCMOTPEHbI




5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B xozne o0yueHus mpuMeHsoTCs:

Jleknmu SBISIIOTCS OJHUM M3 B@KHEMIIMX BUAOB Y4YEOHBIX 3aHATHH M COCTaBIISIOT OCHOBY
TEOPETUYECKOH MOATrOTOBKU 00ydarormxcs. Llenn IeKIMOHHbIX 3aHATHIA:

-IaTh CHCTEMaTH3HpPOBAaHHBIC HAy4YHbIE 3HAHWA MO JAWUCHMIUIMHE, aKIEHTUPOBATh BHHUMAaHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUILIIUHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO TIO3HABATEIIbHYIO JEATEIBbHOCTh OOYYaIOIIMXCSA, CIOCOOCTBOBATH
(OPMHPOBAHUIO UX TBOPYECKOTO MBIIIICHUSL.

IIpakTnyeckue 3ansiTust. L{enm npakTHYECKUX 3aHATHMI:

-COBEPILIEHCTBOBATh YMEHUS U HABBIKHM PELICHUS IPAKTUUECKUX 3a/1a4.

['maBHBIM cofiep>kaHHEM ATOrO BUAA y4eOHBIX 3aHSATHUH SIBIISieTCs paboTa KaXI0ro 00ydarolerocs mno
OBJIQJICHHIO TIPAKTUYECKUMH YMEHUSMH M HaBbIKAMU MPO(eCCHOHATIBHON JIESITEIbHOCTH.

Jlabopatopnbie padoThl. [{enn 1abopaTopHbIX 3aHITHI:

-YIJIyOUTh U 3aKpENMTh 3HAHUS, MOJTYYEHHbIE Ha JIEKLMSAX U B IPOLIECCE CAMOCTOATENLHOM padoThI
oOyJaronuxcs ¢ yaeOHOM U HAYIHOU JIMTEPaTypO;

['maBHBIM coJiep)KaHMEM 3TOTO BHIA YYEOHBIX 3aHATHI SBISIETCS pabOTa KaKIOro 00YYaromerocs Imo
OBJIQJICHUIO TIPAKTHYECKUMHU YMEHUSMH U HaBBIKAMU MPOGECCUOHAILHOMN JIESITETbHOCTH.

KoncyabTanmm (Texyinas KOHCYJIbTaIs, HaKaHyHe K3aMeHa) SBJISIETCS. OJJHOM U3 (popM PYKOBOJICTBA
y4eOHON paboTol OOydaromuxcs M OKa3aHWs MM TOMOIIM B CAaMOCTOSITEIbHOM M3Y4EHHM Marepuana
JUCLUILINHBL, B JIMKBUIALUY UMEIOIIMXCS IPOOEIOB B 3HAHUSAX, 33J0JKEHHOCTEN 110 TEKYILUM 3aHITUSM, B
MOJITOTOBKE TMUCHMEHHBIX pPAa0OT (MPOeKToB). Tekyliue KOHCYIbTAIllMKd MPOBOAATCS TMPENoiaBaTeseM,
BE/YILIUM 3aHATUS B y4eOHOM Tpymre, HaydHbIM PYKOBOAMTENIEM M HOCAT KaK WHAWBUAYAJbHbIM, Tak U
TPYIIOBOI XapakTep.

CamocrosiTesibHasi pa0ora o0y4yarOIIMXCsl HalpaBlieHa Ha YIUIyOJIEHHE W 3aKpEIUIEHUE 3HaHWM,
MOJYYEHHBIX HA JIEKUUSX U JPYrHX 3aHITUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO AKTHBHOTO
NpUOOPETeHUs] HOBBIX, IOMOJIHHUTENBHBIX 3HAHWH, MOATOTOBKY K MPEACTOSIIMM YUeOHBIM 3aHATHIM W
MIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJICTBA JUISA TEKYIIETO KOHTPOJIA YCIIEBAEMOCTHU,

IMPOMEXYTOYHOM ATTECTAIIMA IO UTOTAM OCBOEHUW S JUCITATLTAHBI

6.1. OeHo4YHbBIE CPeACTBA A/ CAMOCTOSITEIbHON PadoThl M TEKYIIEro KOHTPOJIsI
ycrneBaeMoCTH

Pa3nea 1. O6mue Bonpockl nerporpagun.

[Tpenmet nerporpadguu. TepMuHbI «11€TpOrpadus» 1 «IETPOIOTHI.

IToHsATHE O TOPHOU TIOPOLE.

MeTto/1b1 Hcce10BaHUS TOPHBIX MTOPOJ.

OcHoBHBIE IPOOJIEMBI U 33J]a4u ETpOrpapu.

Marmaruueckue, METaMOpPUUECKHE U METACOMAaTHUYECKHE TOPHBIE TOPOIbI.

Pasz[en 2. O0mue cBeeHUsI 0 MATMATHYECKHUX FOPHBIX MOPOJAaX H MarmMax

1. Posb MarmMaTuyecKkux rOpHbIX MOPOJI B CTPOCHUH JTUTOCHEPHI.

2.  XWUMH3M U CTPOEHHE CHIIMKATHBIX PacIljIaBoOB.

3. OOmme cBemeHUs] O THIAX MarM (MaHTHHHBIE W KOPOBBIE MCTOYHUKH; XUMHYECKHI COCTaB,
dmronHast dasa, Temrneparypa, BI3KOCTh M INIOTHOCTh Marm).

4. Kpucrammuzauus marMm, JdarpaMMbl IUIaBKOCTH, MPOLECC MarMaTH4eCKOW TUCTHILISIMH.
PeakuyonHble cepuu. OTanbl MarMaTU4eckoro MpoLEcca M BO3MOXKHBIE IyTH OTACIEHUS
TUIPOTEPMAIIBHBIX PACTBOPOB.

Pazpnen 3. [lppHuunsl kiaaccupukanum MarMaTu4eCKux nopo.

1. VYcioBus 3aneranus MarMaTU4ecKUX TOPHBIX TOPO/I.

2. CTpyKTYpBI MU TEKCTYPbl MArMaTUYECKUX TTOPOI.

3. MuHepaJbHBII COCTaB M €r0 POJIb B KIaCCU(PUKAIIMH MarMaTHIECKUX MTOPO/I.

4.,  XUMHMYECKHH cOCTaB M €ro pojib B KJIacCU(UKAMM MarMaTH4ecKux IMopoxa. MeTojsl
00pabOTKH METPOXUMUYECKUX JaHHBIX.
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5. CoBpemeHHas kinaccuUKaiys MarMaTH4eCKUX TOPHBIX MTOPOJ.

Paznen 4. CucremaTnka MarMmaTu4ecKux mopo.

1.XapakTepucTiKa BaKHEUIIUX CEMENCTB U BUJOB MarMaTH4ECKUX MOPOJI.

2. 'pynmna ynbTpaoCHOBHBIX (yabTpaMapHUeCKuX ) IOPOA HOPMAIBHOTO U IIEJIOYHOTO Psizia.

. I'pyrina oCHOBHBIX MOPOJ HOPMAJIbHOTO, CYOIIETIOUHOTO U LIEJIOYHOTO PSIOB.

. I'pymina cpeqHux nopoj HOpMaIbHOT0, CYOILIEIIOYHOIO U IIEJI0YHOIO PSI0B.

. I'pymma Kucapix TopoJ HOPMAJIBHOTO U CYOIIEI0YHOTO PSAIOB.

. HecunukatHbie 1 MajgoCHJIMKaTHbIE MATMAaTUYECKHUE TTOPO/IbI.

. Oco0eHHOCTH MPOSBICHUS MarMaTU3Ma B MOJIBUKHBIX MOSICAX M YCTOMYMBBIX — 00JIACTSIX.

. MarmaTu3m COBpEMEHHBIX T€0JUHAMUYECKUX 00CTaHOBOK.

9. DBosronMs MarMaTU3Ma B UICTOPUU 3EMIIH.

10. Kparkue cBezieHus: 0 MarmaTuuecKux nopojax JIyHel.

Pasznea 5. Ilpoucxoxaenne MarMaTu4ecKMX ropHbIX MOPOI.

1. IIpuuuHbl pa3HOOOpA3HsI MATMATHYECKUX TIOPO/I.

2. Acrenoc(epa, aHaTeKCcHC U TAJIMHICHE3 B MAaHTUU U 3€MHOM Kope.

3. Tomwem marm.

4.  MexanusMmsl npotiecca 1uddepeHuanum: Kpucraui3anuontas, 1uddy3nonnas, TukBanus u
JIpyTHeE.

5.  Accumwisiuus 1 THOpHUAHBIE TOpoAbl. CMEIIeHHe Marm.

Pa3nes 6. O6mue cBereHusi o0 MeramopgusmMe U MeTaMmop(uuecKnx Mopoaax.

1. ®akTophl B THIIBI METaAMOP(HU3MA.

2. TlonsTue o parmusax Mmetamopdu3Ma U TPUHIUIIBI UX BBIICIICHHUS.

3. CTpyKTYypHI U TEKCTYpbl METaMOP(HUUIECKUX MTOPOJ.

4.  XUMHYECKUU U MHHEPAIBHBIN COCTAB METAMOP(PUICSCKHX TOPHBIX ITOPOJI.

Paznen 7. Tunbl MmeTamopdu3Ma U CHCTEMATHKA MeTaMOP(QUUIECKUX MOPO/I.

1. KonTakToBbIil MeTamopdu3m U ero mpoayKThl. Dannm KOHTAKTOBOTO MeTaMopQu3Ma.

2 JlunamomMeTamMop(hu3M U ero MPOaYyKTHI.

3. VMmakTHBI MeTaMOP(HU3M U €T0 IPOIYKTHI.

4. PeruonanpHblii MeTamMOphU3M U €ro NpoAyKThl. Danuu peruoHaIbHOro MeTamopdusMma.
Meramopdudeckas 30HaAIbHOCTb, MeTaMOp(pUYECKHE MOosica.

03O\ L W

5. YapTpameramop(u3M: MUTMaTHThI, [PAaHUTH3ALUS, aHATEKCHC, TATMHI€HE3, PEOMOPHHU3M.
6. /[pyrue Bumpl meramoppuima: MeTaMOp(hU3M IMOTPYKEHHUs, MeTaMOp(pU3M JHA OKEaHOB,
Metamop(u3M BepxHei MaHTUH. [ToHATHA 0 (parmanbHBIX cepusx METaMOPPUUECKUX MOPO/I.
Paspnen 8. MeracoMaTu3M U MeTacOMAaTHYeCKHE MOPOJbI.
1. O0111e 0cOOEHHOCTH METacoMaTH3Ma U METaCOMAaTUTOB.

2. OcHOBBI TEOpPHM MeTacOMaTH4eCKOW 30HaIbHOCTU. JluddepenHnmanbHas NTOIBUKHOCTD
KOMITOHEHTOB. MHGUIbTpanoHHbIH U 11 (Hy3NOHHBIH METaCOMATO3.

3. KoHTakToBO-MeTacOMaTH4YeCKUE MOPO/Ibl: MarHE3UAIbHBIE U U3BECTKOBBIE CKapPHBI.

4. ABTOMETAaCOMAaTO3, OKOJIOKHWIBHBII METacoMaTo3. 3HAUEHUE U3YyUEHUSI METACOMATUTOB IIPU
IIPOBEJICHUH I€0JIOTOPa3BEI0UYHbBIX PadOT.

5 MeTtacoMaTuThl, CBA3aHHBIE CO IIEJIOUYHBIMHA PaCTBOpPaMH.

6. MeTracomMaTHUTBI, CBSI3aHHBIE C HEUTPAIBHBIMU PACTBOPAMH.

7. MeTtacoMaTuThl, CBA3aHHBIE C KUCIOTHBIMU PaCTBOPaMHU.

8. PernonanbsHblil METaCOMATO3.

Pa3nen 9. B3aumocBs3b MarMaTH4ecKuX, MeTaMop(pUYecKUX M METACOMATHYECKHX NPOLECCOB.

1. OBOIOIUS METAMOP(PUUECKUX TPOLECCOB B HCTOPUU 3€MITH.

2. [ToHsiTHE O MarMaTUYECKUX, METAMOP(PHUUECKUX U METACOMATUYECKHX (OpMAaIIHX.

6.2. OueHoYHBIE CPeICTBA /ISl IPOBEIEHHS MPOMEKYTOYHOI aTTecTanuu (IK3aMeHa)
6.2.1. IpumepHbIii nepeyeHb BONPOCOB/3aIaHMIl K IK3aMeHY (110 TUCHHIJINHE):

1. KakoBbl OCHOBHBIE METO/Ibl IETPOrpaUUECKUX UCCIICAOBAHUI?

2. UYro takoe marma?
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3. UTto Takoe jgeTyuyne KOMIIOHEHTHI?
4. Yro OMMPCACIIACT MOCICAOBATCIIBHOCTh KPUCTAJUIM3AllUKM MUHCPAJIOB B MAarMaTU4CCKHUX

paciuiaBax?

5. UTo Takoe «3arpernieHHbIN mapareHe3uc MUHEPaIoB»?

6. Kakue TekcTypbl XapaKkTepHbl AJisi HHTPY3UBHBIX U BYJKaHUYECKUX MTOPOA?

7. JIns KakuxX mOpoJ XapaKTepHbI MOP(UPOBBIE CTPYKTYPHI?

8. HazoBuTe OCHOBHBIE CTPYKTYpbI BYJKaHUTOB U IJTyTOHUTOB.

9. Kakue npuHIHMIIBI TOJI0KEHBI B OCHOBY KJIaCCH(PHUKAIMK MarMaTH4ecKux nopoxa?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Yo Takoe acCXUCTOBbIE U AUACXUCTOBBIE TOPOIbI?

Uto Takoe KaHOTUIHBIC U MAJICOTUITHBIEC TOPOIBI?

Kakue BbIIENAIOT pa3HOBUIHOCTHU EPUIOTUTOB?

UeM oTIHYAIOTCS KUMOEPIUTHI OT JTaMIIPOUTOB?

Kakue nopozs! OTHOCATCS K ceMeMcTBY He(henMH-TUPOKCEHOBBIX 1Opoa?

Kakue nonesHble HCKONIaEMbIE CBSI3aHbI C IOPOIAMHU 3TOTO ceMeicTBa?

Kakue BpIIENAIOT pa3HOBUIHOCTH 0a3aibTOB?

UYro 3a nopobl TPOKTOIUTHI?

EcTb 11 y aHOPTO3UTOB BYJIKaHUYECKHUE aHAJIOTH?

Kakue nopojbpl OTHOCAT K BBICOKOILIETIOYHBIM rab0pouam u 6azainbToungam?

Kakue MecToposkaeHus OJIE3HBIX HCKOMAEMBbIX CBS3aHbI ¢ TaOOPOBBIMM MacCUBaMu?
Kakoe nponcxoxaeHne MMer0T MIeT0YHbIe rab0pou bl U 6a3aIbTONIbI?
[InyToHnueckuii aHamor anae3ura?

Kakune reneTrnueckie MoIey MpeIosKEHBI A1l OObICHEHHsI 00pa30BaHUs aHE3UTOB?
Yro Takoe armnauToBble He(EINHOBBIE CUEHUTHI?

Kakwue Bbl 3HaeTe pa3HOBUHOCTU HEQEINHOBBIX CHEHUTOB?

C 4eM cBsI3aHO Pa3HOOOpPA3He MUHEPAIIBHOTO COCTaBa HE(hEITMHOBBIX CUEHUTOB?
Kakue mectopox/ieHus CBA3aHbI C HE()ETMHOBBIMU CUEHUTAMU ?

Kakue cemeiicTBa BBIIEISIOT CPEIU KUCIBIX U YIbTPAKUCIBIX TOPOA?

Urto Takoe OHrOHUT?

Kakue MecTopok1eHus CBA3aHbI C MACCUBAMU IIEJIOUYHBIX TPAHUTOB?

Kak 00bsicHsII0T 00pa3oBaHre MUKPOKJINH-aTbOUTOBBIX TPAHUTOB?

YTo noHMMaeTcs noj HECUIMKATHBIMUA U MAJIOCHIIMKaTHBIMU IOPOJaMu?

Kak knaccuuuupyrorcs METeopuThl 0 MUHEPAJIBHOMY COCTaBy?

Yro Takoe XOHIPUTHI?

Kakue Hanbosee pacpoCcTpaHEHHBIE «IYHHBIE» TOPOIBI?

Yro Takoe nepBUYHBIE MArMBbI?

Kaxkue paznugarot Bunbl nuddepeHumanum?

Yro takoe ruOpuIHbIE TOPOIbI?

Kakue craauu BBIIEISIOTCS B HUCTOPUM OOpa3oBaHHUs  3€MHOW KOpbl NP aHAJIN3E

3BOJIOLUM MarmMaTtuima 3emian?

40.

OxapakTepu3yiTe Beqyllyl0 TeHISHIUIO IBOJIIOLIMY MarMaTu3Ma B UCTOpUHU 3eMiIu?

6.2.2. [IpuMepHBIe TeCTOBBIE 3aJaHHUS K IK3aAMEHY

Bapuanr 1 nepBoro ’3xk3ameHna:

rJJ; Bompoc BapuaHnThsl oTBeTa
1 2 3
['maBHBIC ITETPOTCHHBIE 1.Si, O, Al, Fe, Mg, Ca, Na, K
1 DJIEMEHTHI MArMaTUYECKAX 2.S5i,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
2. OCHOBHBIE JIETY4HE 1. yrimekucinoTa, coeuHeHus GTopa, XJaopa, Bojaa
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KOMITIOHCHTBI MarM 3TO:

2. coequHeHus Gpropa, xaopa, 6poma, pocdopa
3. YIVIEKHCIIOTA U ET0YHN
4. menoyu U Bojaa

B ocHoBy knaccudukanumn
MarmMaTUTOB HA TPYIIIBI

1.- kpeMHe3eMa U IIeo4uei
2. — [JIMHO3EeMaA U 1IEeI0Yel

3 MOJIO’KEHO COZICPKAHUE: 3. —1enoYei U KaubIus
4. —MarHus 1 xenes3a
['maBubIe pemuyeckue 1.-o11BUH, OMOTUT, MATHETUT, MUPOKCEHBI
4 MHUHEpaJIbl MArMaTUTOB: 2.-OJTUBUH, MUJIOT, TUPOKCEHBI, aM(UOOITBI
3.-aM(}puO0IIBI, XJTOPUT, MUPOKCEHBI, OJIUBUH
4.-0MOTUT, MUPOKCEHBI, aM(PHOOIIBI, OTMBUH
Haubonee o6brunbie 1.-marueTuT, anaTuT, UUPKOH, TUTAHUT, AJJIAHUT,
aKI[ECCOPHBIE MUHEPAJIBI XPOMUT
MarmMaTu4ecKux Mopo: 2.-MarHeTuT, UJIbMEHUT, TUPOXJIOp, allaTHT,
5 KOPYH/I, KHAHHUT
3.-anmaTUT, XpOMUT, IUPKOH, IPaHaT, MAaTHETHT,
KOpyHA
4.-XpOMUT, JIOTIAPUT, XalleA0H, IIUPKOH, alaTurT,
rpaHar
OcHOBHBIE TEKCTYPBI 1.-maccuBHag, nUMpoBas, GIrougaIbHas,
TUTYTOHUTOB: MUHJAJICKAMCHHAS
2. — TpaXUTOHIHAs, TIOPUCTAsI, ITOJIoCcYaTasl,
6 MUHJJAJICKAMCHHAS
3. - MacCcHBHas, IOPUCTAsl, TAKCUTOBAS,
MUHJAJICKAMCHHAS
4.- MmaccuBHas, IUTUPOBAsi, TAKCUTOBAS,
TPaXUTOMTHAS
CrekIioBaThie CTPYKTYPHI 1.-ocHOBHOTO cOCcTaBa
7 XapaKTEePHBI JIS BYJIKAHUTOB: 2.-IEJI0YHOTO COCTaBa
3.-1m000ro cocraBa
4.-KHCIIOoro cocTaBa
K ynbTpaocHOBHBIM 1.-0MMBUHUT, TPOKTOIHT, TUKPHUT, (DOCKOPUT,
WHTPY3UBHBIM TIOPOJIaM JYHUT, KOMATHHT
OTHOCSIT: 2.-OTUBUHUT, MUPOKCEHUT, AOJIEPUT, MEMMEUUT,
8 JAMTIPOUT, KOMAaTHUT
3.-OJIMBUHHUT, (POCKOPUT, AYHUT, KUMOEPIIUT,
MIEPUIOTUT, KOMAaTHUT
4.-epuI0TUT, JYHUT, OJTUBUHUT, TUPOKCEHUT,
TOPHOJICHANT
Haubonee pacnipoctpaneHsbie | 1.-MUKPUTHI
JKUJTbHBIE TIOPOIBI OCHOBHOTO 2. —MHKporadbopo
9 coCTaBa: 3. -nuaba3bl
4. —mamrpo@upbl
He umetrot 3 y3uBHBIX 1.-MOHITOHHUTHI
10 | aHaoros 2— rapuOypruThl
3. —TIepUIOTUTHI
4. —TyHUTHI
Cpenut THTPY3UBHBIX MTOPOJT 1.-rab6po, HOPUT, TPOKTOJIUT, JTAOPATOPHT,
11 | Tpymmbl rab6po-6a3ainbTa: aHOPTO3UT

2.-Tab0po, HOPHT, JOJICPUT, TAOPATOPHT,
ampuOoIuT
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3.-Tab0po, HOPUT, BAPUOIUT, TPOKTOJIHUT,
nabpaiopuT
4.-rab0po, HOPUT, TPOKTOJIUT, BAPHOIIUT, JTYSIBPHUT

B mopdupoBBIX BBIICICHUIX
AHJIE3UTOB OOBIYHBIL;

1.-xBapii, IIaruokjiaa3, OMOTHT, TUPOKCEH, POroBas
oOMaHKa

2.-TIJIarnoKIIa3, OMOTUT, 0a3abTHYECKass POroBast
oOMaHKa, OJTUBUH, TUPOKCEH

12 3.-T1aruokas, OuoTuT, 6azanpTUdeckas poropas
oOMaHKa, MTUPOKCEH
4.-rutarvokias, OMOTUT, CAHUJUH, TUPOKCEH,
OJIMBHH
Kucnble nHTpy3uBHBIE TOPOABL: | 1.-TpaHUTEHI, pallakuBU, TPaHOIUOPHTHI,
JEUKOTPAaHUTBI, IETIOYHbBIE TPAHUTHI
2.-panakuBy, 'PAHOJUOPUTBI, AINIUThI, AJSICKUTHI,
13 MOHIIOHHTHI
3.-111eJI0UHbIE T'PAHUTHI, ATSICKUTHI, aIUIUTHI,
YapHOKHTHI, TPAHHUTHI
4.-panakuBy, aJSICKUTHI, IETMAaTUThI, KBApLIECBbIE
CHEHHUTBI, TPAHOAUOPUTHI
Tpaxumgauut — 3 Py3uBHbII 1.-neiKorpaHuTOB
14 | awanor: 2.-IEJIOYHBIX TPAHUTOB
3.-TPaHOCHEHHUTOB
4.-rpaHUTOB
Pa3znoBunHOCTH He(heMHOBBIX | 1.-XMOMHUT, MUACKUT, TySBPUT, MAPUYIIOJIHT,
CUCHUTOB: pucHOppUT, poitsuT
2.-XUOUHUT, UHOJIUT, MUACKUT, YPTUT, TPAXUT,
15 MEJIbTEUTUT
3.-MHACKUT, YPTUT, TPAXUT, JTYSIBPUT, LLIEITOUHON
CHCHUT, HHOJIUT
4.-ysIBPUT, TPaxuT, (POHOJINUT, MAPUYIIOJIHUT,
MHACKUT, XHOMHUT
Cpenu HECHITMKATHBIX 1.-mefimeunTsl
16 | MArMaTHuECKHX MOPO: 2.-JIaMIIPOHTHI
3.-KOMaTHHUTHI
4.-kapOOHATUTHI
PuonutoBsie Marmsl 1.- cnanuyeckux MopoJ 3eMHOM KOPBI
17 | ABIIIOTCA MPOIYKTOM 2.- IOPOJT TPAHYJIUTO-IKIOTHTOBOTO CIIOS
YaCTUYHOTO TUIaBJICHUS: 3.- MOpo/1 BEpXHEH MaHTUH
4.- 1opoJ1 3eMHOU KOpBI
O dy3uBHBIE TOPOABI 1.- meN0YHBIMM TPAaXUIAUTAMHU U NTAHTEIUIEPUTAMU
ceMelcTBa KBapll- 2.- poHONMTAMU B TPAXUTAMHU
18 | mosjeBOMINATOBBIX MOPOJ C 3.- JalMTaMu U MaHTEJUIEPUTAMH
Na-nmupokcenamu u Na- 4.- MEeTOYHBIMH TPaXUTaMH U (POHOIUTAMU
amdubonamMm npeICTaBIEHbI:
[1enounble Marmsl 1.- B BepxHeil MaHTUH U HU33aX OKEAHHMYECKOU
3apOXKIAIOTCA: 3€MHOU KOPBI
2.- B HU3aX OKEAHWYECKOH 3€MHOM KOPBI
19 3.- Ha rpaHuUIEe BEPXHEH M HIKHEN MaHTHH

4.- B BepXHEH MaHTUH U B HU3aX KOHTUHEHTAIbHOM
3€MHOM KOPBI

14




Haubonee BeposaTHbIe 1.-500-700
o0 | TeMIepaTypHbie HHTEPBAITbI 2.-600-800
KPHUCTATU3AI[H OCHOBHBIX 3.-800-1100
TTOPOJI; 4.-1000-1400
Bapuanr 2 nepBoro 3xk3aMeHna:
Ne
wn Bompoc Bapuants! oTBeTa
1 2 3
Marmatuyeckue nopo/ibl 1.- nnyronnueckue, 3¢ y3uBHbIE U BYJIKaHUYECKHE
1 pa3aessoTCs Ha! 2.-TUTyTOHUYECKUE, HHTPY3UBHbBIC U KUJIHHBIC
3.-IITyTOHUYECKKE, UHTPY3UBHBIC U 2P y3UBHBIC
4.- IIyTOHWYECKUE, JKUIbHBIC, BYTKAHUICCKUE
st yneTpamaduToB 1. MgO
5 xapakTtepHo Bbicokoe (18% u | 2.CaO
' 0oJiee) coaepikaHue: 3.FeO
4. CaO+ FeO
B pa3nenenue 1.- kpeMHe3eMa u 1enouei
3 MarMaTHYECKUX MOPOJ Ha 2. — TIMHO3EMa | [IeNIouei
' TPYIIBI TOJIOKEHO 3. —1IenoYel U KambIus
CoZIEpIKaHuE: 4. —MarHus v TJIMHO3eMa
['maBHBIC cannueckue 1.-nnaruokinasbl, KBapil, MyCKOBUT
4 MUHEPATbI MATMATHTOB: 2.-GeNpAmIaTonIbl, KBapIl, TOJICBBIE IITATHI
3.-T0JIeBbIE IITIAThl, MyCKOBHT, KBapIl
4.-HedennH, MoJeBbIC MITATHI, CIOJIBI
OObIYHBIE AKIIECCOPHBIE 1.-marHeTuT, anaTuT, UUPKOH, TUTAHUT, AJJIAHUT
MUHEPAITBI MATMATHTOB: 2.-MarHeTUT, WIILMEHUT, TUPOXJIOp, allaTHT,
5 3BJIUAIUT
3.-amaTuT, MUPKOH, TpaHar, JIOMAPHUT, KOPYH
4.-XpOMUT, TOMIAPHUT, IUPKOH, allaTHT, TpaHaT
OCHOBHBIE TEKCTYPbI 1.-maccuBHas1, nopucTtas, QaronuaaabHasl,
BYJIKAHUTOB: MUHJIaJIeKaMEeHHAs
2. — TpaXWTOHIHAS, TOPUCTAs, TOJIOCUATAS,
5 MUHJIaJIeKaMEeHHAs
3. - MacCHBHasI, TIOPHUCTAs], TAKCUTOBA,
TPaxXUTOUTHAS
4.- MaccuBHasl, IUTUPOBAsi, TAKCUTOBAS,
TPaXUTOUIHAS
CrexioBaThie CTPYKTYpHI Yamie | 1.-OCHOBHOTO COCTaBa
7 BCTPEUAIOTCS B BYJIKAHUTAX: 2.-111eJIOYHOT0 COCTaBa
3.-yJIBTPaOCHOBHOTO COCTaBa
4.-KUCIIOTo cocTaBa
K ynbTpaocHOBHBIM 1.-ukput, GOCKOPUT, KOMATUUT
8 BYJKaHUTaM OTHOCST: 2.-TIUKPUT, MEHMEYHT, KOMATHHT
3.-KUMOEPIIUT, IEPUOTUT, KOMATUUT
4.-TIUKPUT, TOJICPUT, CITUJIAT
Haubonee pacnpoctpaneHHbie | 1.-OHTOHUTHI
XKHUITbHBIE TIOPOABI KHCIIOTO 2. -aIuTATHI
9 coCTaBa: 3. -nuaba3bl
4. —maMrpo@upbl
10 | JInacXucToBbI€ KHUIIbHBIE 1.-annuTe! U TaMpoupsI
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MOPO/IbI PA3JIENSIIOT Ha:

2.-TIeTMaTUTBl U KUMOEPIIUTHI
3.-aIuTNTHI ¥ TUKPUTHI
4.-namupodupsl U 1uadassl

11

K BYJIKAHUTAM OCHOBHOI'O
cocTtaBa OTHOCAT:

1.-6a3a1bThI, TOJIEPUTHI, CITUIUTHI, TOJICUTHI,
BApPUOJIUTHI

2.-0a3aJbThl, IOJICPUTHI, TUKPUTHI, AaHAME3UTHI,
KOMATHUTHI

3.-BapUOHTHI, JOJECPUTHI, TUKPUTHI, AaHAME3UTHI,
KOMATHUTHI

4.-TPOKTOJIMTHI, BAPUOJIUTHI, 0a3aJIbTHI, JTOJICPHTHI,
MTUKPUTBI

12

B mopdupoBBIX BBIICICHUIX
0a3aJ1bTOB OOBIYHBI;

1.-maruokinas, KIMHOMHUPOKCEH, OJIMBUH

2.-TUTaruokIia3, 0a3zaabTHUECKas poroBasi OOMaHKa,
OPTOMUPOKCEH

3.-Tutaruokias, 6a3zajapbTHUECKas poroBasi OOMaHKa,
rpaHar

4.-narnoxia3, OMOTHT, TUPOKCEH

13

He umerot a3¢ppy3uBHBIX
aHaJIOTOB

1.-MOHIIOHUTHI U CUEHUTHI

2— rapuOypruThl U MUPOKCEHHUTHI
3. —[1epUJIOTUTHI U TPOKTOJIUTHI
4. —1yHUTBI U1 AHOPTO3UTHI

14

Jarut — 3¢ dy3uBHBINA aHAIIOT:

1.-cueHuToB
2.-IIETIOYHBIX TPAHUTOB
3.-TPaHOCHEHHUTOB
4.-rpaHO/IMOPUTOB

15

HedennHoBble cueHUTHI
pa3aensoT Ha:

1.-armauToBBEIE U MHACKUTOBEIE
2.-MHACKUTOBEIC U JANaCXHUCTOBBIC
3.-armanToOBLIE U HeﬁKOKpaTOBLIe
4. -IITIFOMa3UTOBEIC 1 MUACKUTOBEIC

16

C He(henMHOBBIMU CHEHUTAMU
CBSI3aHBI MECTOPOXKICHUS

1.-Gaputa

2. -pmooputa
3. -amarura

4. -xonymbura

17

Kucnsie a3¢¢py3uBHbIe
HOPOJIBL:

1.-KOMEHUTHI, PUOJIUTHI, OHTOHUTHI, JAITUTHI
2.-IalNTHI, alTUTHI, BOTE3UTHI, PHOJTHTHI
3.-TTUKPUTHI, PUOJIUTHI, OHTOHUTHI, JTAITUTHI
4.-aname3uThl, PEeNb3UTHI, PUOJIUTHI, OOCHUTUAHBI

18

Haubonee BeposiTHO
o0Opa3oBaHHE 04aroB
MarmMareHepaIy B IpeJienax:

1.-TonbKo B npeaenax 3eMHON KOpbI

2.- TOJIBKO B Mpeienax KOHTUHEHTAIbHOW 3eMHON
KOpBI

3.- B IIpeJiesiax 3eMHOM KOpbI U BEpXHEH MaHTHH

4.- TOIBKO B IIpeieNiax BepXHEel MaHTUU

19

[I{enounkle MarMbl BO3HUKAIOT:

1.- B BepxHeil MaHTHM U HU3aX OKEAHHUUECKOW KOPBI

2.- B HU3aX OKEAHWYECKOH KOPHI

3.- Ha TpaHMIIe BEpXHeH U HIDKHEW MaHTUH

4.- B BepXHEH MaHTHH U B HU3aX KOHTHHEHTAIbHON
KOpBI

20

JIukBaums — 310 npouecc:

1. pacuienyieHusi TOMOTE€HHOT'O paciiaBa Ha JBa, HE
CMEIIMBAOIINECS MPH TIOHWKEHNN TEMITEPaTyphl
2. pacuierieHusi TOMOI'eHHOT0 paclijiaBa Ha JiBa,

16




HE CMEUIUBAIOIIHNECS MPU MOBBIIICHUT
TEeMIEPaTypbl
3. CMEIIeHUs ABYX PACILJIaBOB IMPH TOBBIIICHUH
TEeMIIEPaTypbl
4- cMellieHusl IBYX pacilyIaBOB MPU MOHUKEHUN
TEMIEPATYPhI

Bapuanr 3 nepBoro 3x3ameHna:

Ne
W Bompoc Bapuants! oTBeTa
1 2 3
B cocrase dmonanoit dazbr 1. yriekucioTa, coequHeHus1 GTOpa, XJIopa, BoJa
1 Marm 2. coenmuHeHus ¢propa, xiaopa, opoma, pocdopa
3. YIJIEKUCIIOTA U IIEI0YH
4. menouu 1 BOjJA
B ocHoBY kiaccudukanuu 1.- kpeMHeE3eMa U HIeNIoueH
9 MarMaTHu4ecKux Mopo; Ha 2. — IIMHO3eMa U IIEeI0YeH
' TPYIIIBI TOJIOKEHO 3. —IIenoYei U Kaablus
CoIEpKaHUE: 4. —MarHus u xenes3a
B kucasix mopogax 1-55-65
3 conepkanue kpemuaesema (%) B | 2 - 55-70
npeaenax: 3-65-75
4 -75- 85
s ynerpamadutoB 1. MgO
4 xapakTepHo Bbicokoe (18% u 2.Ca0
OoJiee) coaepikaHue: 3.FeO
4. CaO+ FeO
Haubonee oObrynbIC 1.-MarHeTuT, anaTuT, IUPKOH, TUTAHHUT, AJUIAHUT,
AKIIECCOPHBIC MUHEPAITBI XPOMHT
MarMaTHYECKUX MOPO/I: 2.-MarHeTuT, WIbMEHHUT, MUPOXJIOP, allaTHT,
5 KOPYH/I, KHAHUT
3.-amatuT, XpOMHUT, [IUPKOH, TPaHAT, MAarHETUT,
KOpYHI
4.-XpOMHUT, JIOTIAPUT, XAIIIEI0H, UPKOH, allaTHT,
rpaHar
OcCHOBHBIE TEKCTYPBI 1.-MaccuBHas, TUPOBast, (IIFOUTAIBEHAS,
TUTYTOHUTOB: MUHJaJICKAMCHHAS
2. — TpaXWTOHIHASI, TOPUCTAs, TOJIOCUATAS,
6 MUHJJaJICKAMCHHAS
3. - MacCcHBHas1, TIOPHUCTAsi, TAKCUTOBAS,
MUHJJaJICKaMECHHAS
4.- MaccuBHasl, UTUPOBAsi, TAKCUTOBAS,
TPAaXUTOMTHAS
Hauboiee xapakrepHble 1.-mTOKHM, NalKH, MOTOKHU, IIOKPOBBI, HEKKH,
(hOopMBI 3aJIeTaHus BYJIKaHUTOB: IIIAPOBBIC JTABBI
2.-DHJIOT€HHBIE U YK30TCHHBIE KYIOJIa, TOTOKH,
7 HEKKH, ITOKPOBBI,IIIAPOBHIC JIABBI
3.-IIITOKH, TTUKH, TOKPOBBI, SHIOTCHHBIC KYTIOJa,
HEKKH, TIOTOKH
4.-11apoBbI€ J1aBbl, JANKH, TAKKOIUTHI, SK30TCHHBIC
KYII0JIa, ITOTOKH, JIOTIOJTMTHI
8 K ynbTpaocHOBHBIM 1.-0JIUBUHUT, TPOKTOJIUT, TUKPUT, HOCKOPHT,
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UHTPY3UBHBIM IIOpOJaM
OTHOCHT:

JYHUT, KOMATHHT

2.-OJIMBHHUT, MIMPOKCEHUT, JIOJICPUT, MCUMEYHT,
JAMIIPOUT, KOMATUUT

3.-0MMBUHUT, (HOCKOPHUT, TYHUT, KUMOEPJIUT,
MEePUIOTUT, KOMATHUT

4.-nepupoTHUT, TYHUT, OJTMBHHUT, IMPOKCEHHUT,
TOPHOJIEHIUT

Haubonee pacnpoctpaneHHbIe
JKUJIbHBIE TIOPO/Ibl OCHOBHOTO
cocTaBa:

1.-mukpuTHI
2. —MUKpOradopo
3. -nuabasbl
4. —mammpodupsl

10

D¢ y3uBHBIM aHATIOTOM

KBapueBOro JUOpuTa ABJISACTCA:

1.-nonepur
2. -CIIUIIAT
3. -aHnes3ur
4. -mauurt

11

Cpenu MHTPY3UBHBIX TIOPOA
rpymnbl rabopo-6a3zanbTa:

1.-rab0po, HOPUT, TPOKTOJIUT, JTAOPATOPHT,
aQHOPTO3UT

2.-rab0po, HOPUT, TOJICPUT, JIAOPAJTOPHT,
amMpuOOIUT

3.-rab0po, HOPUT, BAPHOJIUT, TPOKTOIHT,
naOpaznopur

4.-rab0po, HOPUT, TPOKTOJIUT, BAPHOJIHT, JTYSIBPUT

12

JInst aH1e3uTOB XapakTepHa
CTPYKTYypa:

1.-unrepcepranbHas
2.-THAJIONUIIUTOBAs
3.-penp3uToBast
4.-MUKpONOWKUIIMUTOBAs

13

Kucible ”HTpY3UBHBIE IOPOJIBL:

1.-rpaHuThI, panakuBy, TPaHOAUOPHUTHI,
JIEUKOTPAHUTBI, IIEJIOYHBIE TPAHUTHI

2.-parakuBH, TPAHOIHOPHTEHI, AITUTHI, AJIICKUTHI,
MOHIIOHHUTEI

3.-TIeTI0YHBIC TPAHUTBI, ATSICKUTHI, aTUIATHI,
YapHOKUTBI, TPAHUTHI

4 -pamakuBH, aJISICKUATHI, IETMATUTHI, KBAPIIEBHIE
CHEHUTBI, TPAHOAMOPHUTHI

14

TpaxuTOUIHOCTH XapaKTepHa
JUISL:

1-mapuynonuTos
2-JIySIBPUTOB
3-ypTHUTOB
4-pucHOppHUTOB

15

PasHoBHIHOCTH HE(ETMHOBBIX
CHUEHUTOB:

1.-XxuOMHUT, MUACKUT, JIYSIBPUT, MAPUYTIOJIUT,
pHUCUOPPUT, PoisUT

2.-XUOWHUT, UHOJUT, MUACKHT, YPTUT, TPAXHT,
MEJIbTEUTUT

3.-MHAaCKUT, YPTHUT, TPAXHT, IySIBPUT, IETOIHON
CHEHMT, UHOJIUT

4.-nysBpUT, TpaxuT, GOHOIUT, MAPUYTIOJIUT,

MHACKHUT, XUOMHUT

16

Cpem/l HCCHUIIMKATHBIX
MarMaTu4CeCKux moponu:

1.-MeliMeYnTEI
2.-TAMIIPOHTEI
3.-KOMaTHHUTHI
4.-kapOOHATUTHI

17

C Kap6OHaTI/ITaMI/I CBA3aHbI

1.-MYCKOBI/IT3. H arraTurTa

18




KPYITHBIC MECCTOPOKACHU:

2.-peIKHUX METAJUIOB U alaTuTa
3.-0J10Ba U TaHTana
4.-rpadura u duroopura

D¢ dy3uBHBIC TTOPOIBI
ceMelicTBa KBapl-

1.- mWEenOYHBIMU TPaXUAAIMTAMH U TAHTEIUICPUTAMH
2.- poHONMTAMU U TPAXUTAMHU

18 | momeBOMmIMaTOBBIX MOPOI C 3.- JalMTaMu U aHTeJUIEPUTAMU
Na-nupokcenamu u Na- 4.- MEeNOYHBIMU TPAXUTaMH U (POHOIUTAMH
ampuOoIamMu MPEICTABIICHBI:

[{esrounbIe Marmel 1.- B BepxHell MaHTUU U HU3aX OKEAaHUYECKOMN
3apOXKIAIOTCS: 3€MHOM KOPbI
2.- B HU3aX OKEAHWYECKOH 3€MHOM KOPBI
19 3.- Ha TpaHUIIe BEpXHEH U HUKHEH MaHTUU
4.- B BepXHEH MaHTHM U B HU3aX KOHTHHEHTAJIbHON
3€MHOM KOPbI
Haubonee BeposiTHbIC 1.-650-900

00 | TEMIEPATYPHbIE HHTEPBAIBI 2.-500-600
KPUCTAJUTH3AIIUN KHCITBIX 3.-800-1000
OpOJI: 4.-900-1100

Bapmuant 1 BTOpOro 3x3aMena:

Ne
W Bompoc BapuanTts! oTBeTa
1 2 3
dakTopbl MeTamoppuszma: 1.-Temneparypa, JaBlIeHUE, AaKTUBHBIE (IIFOU]IbI
P.-TemMIeparypa, akTUBHbIE (DITFOMIbI
1. 3.-Temmieparypa, JaBJI€HUE, OKUCIUTEIHLHO-
BOCCTAaHOBUTEJbHBIN OTEHIIUAII
4.- akTUBHBIE (PIJIFOU]IBI, TUTOCTATHUECKOE JIaBJICHUE
BepxHss remneparypHas 1. 550°C
rpaHuia Metamophusma st 2: 650°C
2. opoJ1, OJIM3KUX MO COCTaBY K 3 750°C
IPaHUTaM, HE NTPEBBIILIAECT 4. 850°C
KoHTakTOBO-TEpMaIBbHBIN 1.-UHTPY3UBHBIX Tel
3 MeTaMop(pu3M UHTEHCUBHO P. -maek
' IIPOSIBIIEH BO3JIE: 3. -KCTPY3UBHBIX TeJ
4. —CHIIIOB
MuHepanpHble mapareHe3sucsl |1 — remmnepaTypoil 1 KUCIOTHOCThIO-IIEIOYHOCTBIO
METacOMaTUTOB MPEXKJIE BCETO  [pacTBOPOB
OIPEACIISAIOTCS: 2 - TaBJIIEHUEM U KUCIOTHOCTBIO-IIIEIOYHOCTHIO
4 pacTBOpOB
3 — CTPEeCcCOM U KHUCIOTHOCTBIO-IIEI0YHOCTbIO
pacTBOpOB
4 — Temmeparypoil u 1aBIeHHEM
JucnokanuoHHbI MeTaMopgu3M  [L.-CTPYKTYp M COCTaBa UCXOIHBIX MTOPOT
5 IPUBOJUT ITPEUMYIIECTBEHHO K P.-CTPYKTYp U TEKCTYp UCXOAHBIX MOPOJ
A3MCHCHMIO! B.-TekcTyp U cocTaBa
A4.-cocTaBa M INIOTHOCTH
ITpoayKTHI pErMOHATIBHOTO 1.- 3eneHble claHIbl, aM(QUOOTUTHI, TPOITHUITUTSI,
6 MeTamopduzma IPaHyJINTHI
aH/1e310a3aJIbTOB: P.-THEHCBI, MpaMOPBI, CJIaHIIBI, DEHUTHI, SKJIOTHTHI
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3.-THENCBI, CIIaHIIbI, TPONMINTHI, TPAHYIUTHI
4.- 3ereHble CIaHIbl, aM(OUOOTHUTHI, IKJIOTUTHI

NmnaktHBI MeTamMopdu3m:

1 — pa3HOBHIHOCTH TUHAMOTEPMAILHOTO
P — PErMOHaJIBLHOTO

! 3 — IMCIIOKAIMOHHOTO
4 — ocoObIli BUI MeTaMOopdu3Ma
OnTanmu4yeckuii MeTaMmoppu3M — 1. KOHTaKTOBO-TEPMAJILHOTO
8 Pa3HOBUJIHOCTb 2. IMHAMHUYECKOTO
3. AMHAMOTEPMaJIbLHOTO
4. perHOHAILHOTO
s MeTanenuToBBIX 1. rpanara, angany3uTa, CTaBpOJIUTa
KPHCTAJUIOCIAHIEB OOBIYHbI 2. rpaHara, XOHJIpOJAuTa, XJJOPUTOUIa
9 nopdupodaacTsl 3. rpaHara, aHAaTy3UTa, ATyHUTA
4. rpaHara, CTaBpoJIuTa, TypMaanHa
3anpelieHHbIe MUHEPaIbI 1. mabpanop
10 MUPOKCEH-POrOBUKOBOM aruu | 2. runepcreH
3. 3nUa0T
4. rpanat
MetacoMaTuThl, BO3HUKAOMUE [L-peHUTHI, (e aImmaTonuThl, CKAPHBI, TPOIFIIATHI
1 B XOJI€ IIEJI0YHOI O P-peHuThI, QPenbIIInaToNuThl, TyMOCHUTHI, SUCHUTHI
METacoMaro3a: 3-peHUTHI, QENTbIITATONTEI, APTUILUIA3UTHI, SHCUTHI
A4-peHuThl, ryMOCUTBI, SIICUTHI, IPOUIUTHI
OcHOBHOI MeXaHHU3M 1.-meTacomaro3
12 npeoOpazoBaHus MOPO IPH P.-KaTakias
KOHTAKTOBOM MeTaMoppu3me:  [.-TiepeKprcTain3ais
4.-CelIeKTUBHOE TJIaBJICHUE
TunuyHbIe MUHEPAJIBI 1.-tanbK, OpycuT, GOpCTepUT, XOHAPOIUT, (PIOTOMUT
13 CUJIMKATHBIX MPAMOpPOB P.-TanbK, OpycuT, HOpCTEpUT, aHAATY3UT (IIOTOITUAT
B.-Tanbk, OpycuT, GopcTepuT, aHAATY3UT, SMUAOT
4.-TanbK, OpycuT, GOPCTEPUT, CTABPOJIUT, CEPIIEHTHH
[Heenut oObIYEH 1JIA: 1.-rpeiizeHOB
14 P.-CKapHOB
3.- IpONUINTOB
4.- SlicUTOB
J171st BTOpUYHBIX KBApIIUTOB HE (L-aHAAmy3uT
15 | XapaKTepeH: P-cepuuT
3-KaOTUHUT
A-kxraHUT
310BUTHI — MPOAYKTHI 1 — UMIIAKTHOTO
16 MeTamopdusma: P — ynpTpameramopduzma
3 — pernoHaIbLHOTO
4 — KOHTaKTOBOT'O
OcHoBHBIE MUHEPATTBI 1.-0MOTUT, KHAHUT, KBapI
17 | MMTMaTHTOB: P .-KBapII, TIOJICBBIC IITIATHI, CITFOJTBI
3.-0MOTUT, MYCKOBHUT, KBapI|
4.-KBapll, MyCKOBHT, I'paHaT
DWCUTHI CBSI3aHBI C: 1 — maccuBamMu HE(PETHHOBBIX CHEHUTOB
18 P — 30HAMH TITyOMHHBIX Pa3JIOMOB
3 — MaccuBamMu alIICKUTOB
4 — MaccBaMH TPaHOCHEHUTOB
19 | ®arwu rpymmesr C: 1 — SKJIOTUTOBAS, JUCTCHOBBIX CJIAHIIEB U THEHCOB,
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[J1ayKo(haHOBBIX CIIaHIIEB
P — rpaHyJIUTOBasI, MyCKOBUT-POTOBUKOBAS,
AM(UO0IT-POTOBUKOBAS
3- am¢pubomMTOBAs, CAHUIUHUTOBAS, TUPOKCEH-
POTOBHKOBAs

4 - ambuboINTOBAS, CAHUJAMHUTOBAS, SKJIIOTUTOBAS

20

3anpenieHHbIe MUHEPAIbI 1 — MyCKOBUT, SIIUIOT, aHJIAITY3UT
SKJIOTUTOBOM (harmu: P— oMarmuT, KBapIi, rpaHaT
3 — KBapl, rpaHart, pyTHi
4 — KBapIl, pyTHJI, TUPOTI

Bapuanr 2 BTOpOro s3x3ameHna:

Ne
n/n

Bomnpoc

Bapuants! oTBeTa

1

2

3

BonpumHacTBO MeTaMopUTOB
oOpa3zyercs IpHu TeMIIepaTypax:

1.- 50 -350
2. -150-250
3. -300-400
4. -250-800

(OCHOBHBIE THUIIBI METAMOP(PHU3Ma:

1.-KOHTaKTOBBIMH, MMIIaKTHBIH,
JVCIOKAMOHHBIN, PErMOHAIIBHBIN,
yIbTpamMeTaMmop(u3M, METACOMATU3M

P .-perHOHABHBIH, ylIbTpaMeTamopusm,
KOHTaKTOBBIH, HWMITIaKTHbBIM,
JIMCIIOKAITMOHHEIN, JIOKATbHBIN
B.-pernoHaNbHBIA,  JIOKAJbHBIH, HMITAKTHBIH,
KOHTAKTOBBIM, JIMCIIOKAIIMOHHBIMN,
METacOMaTHU3M

A.-peTHOHANBHBIM,  JIOKAJTbHBINA, HMITAKTHBIN,
JUCIIOKAIIMOHHBIN, METacOMaTH3M,
KOHTAKTOBBII

Busr nokansHOTO MeTamopQu3Ma:

[l .-KOHTaKTOBBIM, HIMIIAKTHBIH,
aBTOMeTaMoppu3m
P.-ynbTpameTamopdusM, JUCIOKAIIMOHHBIH,
MMITIaKTHBIN

3.- UMITAKTHBIM, KOHTAKTOBBIH,
JTMHAMOTEPMaTbHbBIN

4. -TnHaMOTEepMAaNIbHBIHN, TUCIOKAIMOHHBIH,
KOHTAKTOBBIH

OCHOBHBIE TIPOTYKTHI
JTMHAMOTEPMAIILHOTO
MeTaMmophuzma:

1.-MpaMopBbl, pOrOBUKH, CKAPHOUIBI

2. — CIaHIIBI, THEHCHI, aM(UOOTUTHI

3. —1OpHUPUTOUIBI, THEHCHI, SKIOTHUTHI

4. —aMpUOOIUTHI, TPONUIUTHI, UMIAKTUTHI

[TpoayKThl AUCTOKAITMOHHOTO
MeTtamopduzma

1.-mop¢hupounbl, KaTaKIa3uThl, MUJIOHHUTHI
P. —xanpIu(Upbl, MUJIOHUTHI, MUTMaTHTHI
3. —pOTOBUKM, MUJIOHUTHI, TPOIMIIUTHI
4. —BTOpUYHBIE KBAPLUThI, MUIOHUTHI,

op(UPOHIBI

['myOuHHBIN BBICOKOOApUUYECKUI
a”asor aMm(puOOIUTOB:

1.-MUTMATHT
P.-TpaHyIuT
3.-mpormmT

A .-3KJIOTUT
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30HAaIbHEIC KOHTAKTOBBIC OpCOJIbL
OOBIYHO BO3HHMKAIOT BO3JIE MACCHBOB

[l — cpeHEro u OCHOBHOTO
P — YyIBTPaKUCIOTO

! cocrasna: 8 — kucnoro
A — yIbTPAaOCHOBHOTO
[Tupomeramopdusm - 1. uMnakTHOTO
8 Pa3HOBUAHOCTh 2. TMHAMOTEPMAaJIbHOTO
3. KOHTaKTOBO-TEPMAJILHOTO
4. ynerpametamopdpuzma
Her pa3znoBugHocteit am¢pu60muToB | 1. ABYIHPOKCEHOBBIX
2. SIIAIO0TOBBIX
9 3. aHJATy3UTOBBIX
4. rpaHaTOBBIX
3amnpenieHHble MUHepanbl am¢pubon- | 1. xaopur
10 POTOBUKOBOM (aruu 2. rpaHar
3. aHzne3uH
4 Kopauepur
HuskoremniepatypHblie l.-rmaykoaHOBBIE CIIaHIIbI
11 MeTaMOp(UTHI, BO3HUKAIOIIUE B P.-3€JIeHbIe CTIaHIIbI
YCTIOBHSX BBICOKHX JIaBJICHUN 3.-MyCKOBUT-KHAaHUTOBBIE CIIAHIIBI
A.-5KJIOTUTHI
Y napHsIii MeTamopduzm l.- KaTakJIa3UTOB
1p | PUBOIUT K 00pa3oBaHHMIO: . — MopUPUTOUIOB
3. — MUJIOHUTOB
4. — UMIIAKTUTOB
Kopnuepur — xapaktepHblid l — MUTMaTUTOB
13 | MuHepa: P - ¢peHuToB
3 — poroBuKoB
4 — IpPONUIINTOB
I';1aBHBIN MUHEPAT 3MICUTOB: l.-apaTut
14 P .-3TUpHH
B.-anpouT
A.-MUKPOKJIIUH
['Helicbl BO3HMKAIOT TJIaBHBIM l.-KMCIIBIX MarMaTHYECKUX MOPOJT U Mepreieit
o0pa3om 3a cuert: P.-KHCIIBIX MarMaTHYECKUX M KPEMHHUCTBIX
15 opoJ
3.-KHCIIBIX MarMaTUYeCKUX U TIIMHUCTBIX TTOPO/]
A.-pHOJALIUTOB U TJIMHUCTBIX NTOPOJT
KuaHUTOBBIC KBAPIIUTHI UMEIOT .- MUTMaTHTBHI
16 | OCTETECHHBIE IEPEXOIBI B: P.- craHIbl
3.- MAJIOHHUTBI
A.-pumuTel
['maBHBIE MUHEPAITBI IIBUTTEPOB: 1-TUTHEBBIE CITFO/IBI, TOTIA3, KBAPII
17 P-IpeHUT, KBap1l, GIIOOPUT
B-cepuuuT, TypMaJIiH, TOTA3
A- TUTHEBbIE CIIOJIBI, TYPMAJIMH, KBaPIL
TemriepaTypHbIii HHTEpBAI 1 — 350-800
18 | cKapHUpoBaHUs: P —200-500
3 — 300-550
4 — 350-600
19 danuu poroBUKOB: 1-caHuIMHUTOBAS, MYCKOBHUT-POTOBHKOBAS,

am(uO0JI-pOroBUKOBas, IIUPOKCEH-
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POTOBHKOBas
P-rpaHyInTOBA, MYCKOBHT-POTOBHUKOBA,
amM(puOOI-pOrOBUKOBAs, SKIIOTHTOBAS
B-caHMOMHNUTOBAs, TPaHYJIUTOBAasi, MYCKOBHUT-
pOroBUKOBasi, aM(pUOOIUTOBAS
A-sKII0rUTOBAS, MYCKOBHT-POTOBHUKOBAS,
am(puOOoIUTOBAs, MUPOKCEH-POTOBUKOBAS

20

3amnperieHHbIe MUHEPAJIbI
IPaHyJIUTOBOU (haIiu:

l — CTaBpOJMUT, MYCKOBHT, THJIOT, aHJATY3HUT
P— runepcTeH, KBapil, KOPAUECPUT

8 — KBapII, KOPJAUEPUT, TUTIEPCTECH

A — KBapl, IJIarMoKJIa3, TUIEPCTEH

Bapuant 3 BTOpOro 3x3ameHna:

Ne
/i Bomnpoc BapuanTsl oTBeTa
1 2 3
MexaHu3MBbI IPe0Opa30BaHU l.-mepekpucTaIN3anus, METacoMaro3, KaTakiias
HOpOJ IPU MeTamopdusme: P.-pacTBOpeHHE, METACOMATO3, KaTakJia3
1. 3.-pacruraBiieHue, pacTBOPEHHUE, KaTaKia3
A4.-pacTBOpeHHe, NepeKpUCTAITU3ALMS,
METacoMaro3
HauOosnee BakHble KOMITIOHEHTBl |1 — BoJa U yIJIeKHUCI0Ta
9 MeTaMOp(hUIeCcKuX (IIIONI0B 2 — coequHeHUs (TOpa U XJopa
' 3 — YIIEKUCII0Ta U CEPOBOIOPOJT
4 — BoJIa M CEPOBOOPOJT
HaunGounbiee paznoodpasue mopoa  |l.-pernoHaabHOTO
3 BO3HHUKAET B YCIOBUSX 2. —~MMIIAKTHOTO
' MeTaMoppuzma: 3. —ynpTpaMeTamopduzma
4. —KOHTaKTOBOI'O
OCHOBHBIE IPOTYKTHI KOHTAKTOBOTO [1.-ophupouibI
4 MeTamopdusma: P. -xanprudupsl
3. -poroBuku
4. -MpamMopbl
[TpoayKThl perMoHaIBbHOTO l.-rHeChl, caHIbl, aM(pUOOTUTHI, TPAHYIIUTHI
5 MeTaMop(u3Ma TIMHHUCTBIX TIOPO:  P.-CITaHIIbI, KATaKJIAa3UThl, (PEHUTHI, SKIOTUTHI
3.-rHENChI, CIIAHIIbI, IPOITMIIUTHI, TPAHYJIUTHI
A.-THEWCBI, CITIOJISTHBIE CTIAHIIBI, TPAHYJIUTHI
Bonbiias yacte MeraMoppuTOB 1.- 50-150
5 oOpasyercs Mpu Temmeparypax: P.-150-250
3.-250-400
4.-300-800
KonTakToBsiii MeTamophusm l — MOBEPXHOCTHBIX
7 HPOSIBIISETCS B YCIOBHSIX: P — OIM3MOBEPXHOCTHBIX
3 — MaJIBIX ¥ YMEPEHHBIX TITyOHH
4 — 6ONBIINX M YMEPEHHBIX ITyOHH
B cocraBe pummmToB oTCyTCTBYET 1. xBapn
8 2. cepuuur
3. TpEMOJIUT
4. xnopur
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AcHuaHbIe CIIAHIBI OTBEYAIOT
banun

1. nupokceH-poroBUKOBOI
2. am$puO0J-pOrOBUKOBOU
3.3muaoT-amMmpuOOTUTOBOM
4. 3eJeHBIX CIIAHILIEB

10

K MeTacomatuTam KUCIOTHOU
CTaguU OTHOCSATCS:

1-rpelizensl, 6epe3nThl, BTOPUYHbIC KBAPIUTEHI,
apTUJUTU3UTHI

P-rpel3eHbl, CKapHbI, BTOPHYHBIC KBAPIIUTHI,

TyMOEHUTHI

B-rpeli3eHbl, BTOPHUHBIC KBAPIUTHI, TYMOCHUTHI,

HPOTIINTHI

A-rpeli3eHbl, BTOPHYHBIC KBAPIUTHI, IPOIHUIIUTHI,

Oepe3UTHI

11

BricokoTeMnieparypHblie
MeTaMOpUThI, BO3HUKAIOIIUE B
YCIOBHUSX BBICOKUX JABJICHUI

l.-rnaykoaHOBBIE CIIAHIIBI
P.-3eJIeHBIC CITaHIIbI
3.-MyCKOBUT-KHAaHUTOBBIE CIIAHIIBI
A.-5KJIIOTUTHI

12

['maykodaHoOBBIC ClTaHITBI
BO3HUKAIOT MPH JaBJICHUH:

1.- 7-16 x6ap
P.- 2—6 xOap
3.- 4-8 xbap
A4.- 5-9 k6ap

13

YKaxuTte pemKTOBYIO CTPYKTYPY:

1 — 6nacTonopdupoBas
P — nmophupobiacroBas
3 — mopdupoxacroBas
4 — mophupoBuHAS

14

XapakTepHbIN PYIHBIN MUHEPAI
Oepe3UTOB:

1.- MouOgEeHUT
2.- TUPPOTUH

3. — TUpUT

4. — reMaTuT

15

AHJay3UT-KOpUEPUTOBBIE
POTOBUKH BO3HHKAIOT 3a CUET:

1 — MeNMUTOBBIX TOPOJT

2 — aH/Ee3UTOB U UX Ty(HoB
3 — TpaxuToOB U UX Ty(HoB
4 — TpaHUTOUJIOB

16

ITaparsenicsl BO3HUKAIOT 3a CUET:

[1.-3BallOPUTOB U INIMHUCTBIX MOPOA
P .-TIIMHUCTBIX TIOPOJ] U APKO30B
3.-TIIMHUCTBIX TIOPOJ U AJIEBPOJIUTOB
A4.-mMepresielt 1 apruJlJIMTOB

17

HpOHI/IHI/ITH COIMPOBOKAAOT U
BMCIIAIOT MECTOPOIKACHU A

1-ayHUTOBBIE U TUTAHOMArHETUTOBBIE
P-TUTAaHOMarHETUTOBBIC U CYTb(GUIHBIE MEIHO-
HUKEJIEBBIE

8- XpOMHTOBBIE 1 MATHETUTOBBIC

A- 3010TO-cepeOpsiHbIE U MOTUMETATITHNYECKUE

18

Haubonee yacto 6epe3nTsl
COIPOBOXKJAIOT MECTOPOXKACHHUS:

1-TaHTaIOBBIE
P-(moronuToBble
3-30JI0TOpYTHBIC
A-KacCUTEpUTOBbIE

19

[Topons! darwm 3eJeHBIX CIAHIICB
BO3HHUKAIOT B HHTEpBAJEe
TeMIeparyp:

1-100-200
2-200-300
3-300-450
A-350-550

20

3anperieHHble MUHEPaJIbl
CaHMJIUHHUTOBOM (aruu:

1 — angay3uT, rpaHaTsl, aM(OuOOITHI

P— MEpBEHUT, COIYPPUT, TPUIUMHT
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3 — mapHUT, MYIUTUT, TPUAUMUT
4 — TapHUT, MEPBEHUT, TPUIUMUT

6.3. OnucaHue nokasarejed u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTH, OITUCAHUEC

IIIKAaJ O¢CHUBaHUA

6.3.1. Kputepuu o1leHOK IPOMEKYTOYHOM aTTeCTAUMHU (IK3AMEH)

Onenka

«2»
(HeyI0BJIETBOPHUTEIBLHO)

IHoporoBblii ypoBeHb
O0CBOEHHA

YrayoneHHbIH
YPOBEHb OCBOEHMSI

IIpoaBuHyTHII
YPOBEHb OCBOEHHSI

«3»
(YA10BJ1€TBOPUTEJIHHO)

«“»
(xopoiuo)

«5»
(oTJaM4HO)

CryneHT HE 3HaeT
3HAYUTENHHON YacTu
Marepuaa, I0IycKaeT
CYIIIECTBCHHBIC OIIMOKU B

CTyneHT MoBEpXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3iesioB U
TEeM y4eOHO
JUCLHIUIMHBL, JOIIyCKAeT

CTyneHT XOpoIIo 3HaeT

MaTepHai, TpaMOTHO U

IO CYILIECTBY U3JIaraer
€ro, 10ITyCcKast

CTyzeHT B MMOJTHOM
00BEMe 3HaEeT MaTepHall,
IPaMOTHO | IO
CYIIECTBY M3J1araeT ero,
HE JIOIycKast

HCEKOTOPLIC HETOYHOCTU B CYHICCTBCHHBIX
OTBETAax Ha BOIIPOCHL HCTOYHOCTH B OTBCTC Ha o
BompoC OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
Ha BOIIPOC
He ymeer Haxoauth WNHorpa Haxoaut YBEpEeHHO HAXOAUT bezommbouno HaxoquT
pereHus OOJIBIINHCTBA peleHus, peleHus, perieHus,
MIPEyCMOTPEHHBIX MIPeyCMOTPEHHBIE MIPEyCMOTPEHHBIE MIPeyCMOTPEHHBIE
porpaMMoi 00ydeHus porpaMMoit 00ydeHus IporpaMMoit 00ydeHus IIPOTPaMMO
3aJaHU 3aJaHUi 3a1aHui oOydeHus 3aaHni
bonpmmHCTBO IIpenycmoTpeHHbIE IIpenycmoTpeHHbIE IIpenycmoTpeHHbIe
NPEeTyCMOTPEHHBIX MPOTpaMMOii 00yUIeHUS

MporpaMMoi 00yueHuUs
3aJJaHUH HE BBIIIOJIHEHO

3a/1aHUS BBHITTOJTHEHBI
yIOBJIETBOPUTEIHHO

porpaMMoii 00yueHus
3aJ]aHus YCTICITHO
BBITIOJTHCHBI

porpaMMoii 00yueHus
3aJ]aHus YCTICITHO
BBITIOJTHCHBI

IIpumepHas miKaaa OLeHUBAHUS 3HAHMII B TecTOBOI hopMme:

Koan4yecTBO NpaBHWIbHBIX 0TBETOB, % Ouenka
0-49 HeypnoBierBopuTenbHo
50-65 Y I0OBJIETBOPUTEIIHHO
66-85 Xopouio
86-100 OTan4HO

7. YYHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE

7.1. Pexomenayemas aureparypa
7.1.1. OcHoBHAas JUTEpPaTYypa

Mapun 10.b. Ilerporpadus: yueOnuk. HarmonanbHblii MUHEp.-ChIpbeBON YH-T «l opHBbIi», 2014.
(Onextponrnoe m3ganue Ne 0321500217).

Mapun 1O.b. [lerporpadus. Yuebnuk. M3nanue Bropoe, ucnpasnensoe. CII6, 2015. 408 c.

7.1.2. lonoIHUTeIbHAS JIUTEPaTypa

1. AdanaceeBa M.A. Ilerporpadus u TETPOJIOTHUS MarMaTHYEeCKUX, MeTamop(uueckux u

METacoMaTU4YeCKuX ropHeix nmopoj / M.A.AdanaceeBa, H.}O.bapauna, O.A.boratukos u ap. Ilox pen.
B.C.ITonoa u O.A.boratukosa. M.: Jloroc, 2001.

2. EdpemoBa C.B., Cragpee K.I'. Ilerpoxumuueckue METOABI MCCIEIOBAHUS TOPHBIX IMOPOI.
CrnpaBounoe nocobue. M.: Hexapa, 1985.
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3. Ilepuyk A.JI., CadonoB O.I'., CazonoBa JI.B. u ap. OCHOBBI NETPOJIOTMM MarMaTUYECKUX U
MeTtamoppudeckux npoueccos. M.: KIIY, 2015.

4. 3aBapuukuii A.H. U3Bepxxenusie ropubie nopoabl. M.: U3n-Bo AH CCCP. 1955. 479 c.

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

6. MoxoB A.B. Jlyna mojg MHUKpOCKOIIOM: HOBBIC JaHHBIC MO MuUHepaimoruu JIyHsl: atiac / A.B.
Moxos, [1.M. Kapramos, O.A. boratukos. M.: Hayka, 2007. 127 c.

7. HukonaeB B.A. OcHOBBI TeOpHH IMPOIECCOB MarmaTu3Ma U metamopdusma / B.A.Hukonaes,
B.B. JlomuBo-/{obpoBonbckuii. M.: 'ocreontexusnat, 1961. 334 c.

8. [lerporpadus. Y.1 /Ilox pemakiuend A.A.Mapakymesa. M.: u3a. MI'Y, 1976. 382 c.

9. TIlerporpaduueckuii Kojekc. MarmaTudeckue, MeTaMOpPUYECKHE, METaCOMaTHYECKHE,
uMItakTHeie oopazoBanus. Uza-e 3. CII6.: U3n-Bo BCET'EN, 2009. 199 c.

10. ITonoBunkuna KO.Up. CTpyKTYyphl M TEKCTYpHl M3BEPKEHHBIX U METaMOP(PHUUYECKHX TOPHBIX
nopoa. M.: Heapa. 1966. T. 1. 240 c.

11. Xoty @. [Terponorus marmarudeckux mopox / @. Xatu, A. Yamic, M. Yamic. M.: Mup, 1975.
505 c.

7.2. Ba3bl JaHHBIX, )J1eKTPOHHO-0UOIMOTEYHbIE CHCTEMbl, HH(POPMAIHOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. EBporneiickas nudposas 6ubnmoreka Europeana: http://www.europeana.eu/portal

2. apopManmoHHO-N3IATETIbCKUI IIEHTP IO TEOJIOTUH M HEIpOINOoJIb30BaHWI0 MMUHHUCTEPCTBA
MPUPOJHBIX pecypcoB U 3kojorun Poccuiickoir ®enepanun - OO0 "I'EOMHO®OPMMAPK"-
http://www.geoinform.ru/

3. UudopmarimoHHo-aHATUTHYECKUI neHTp «Munepam» - http://www.mineral.ru/

4. Koncynerantllntoc: cmpaBoyHO - TMOMCKOBas cuCTeMa [DJEKTPOHHBIA  pecypc]. -
www.consultant.ru/.

5. Muposas mudposas oudamorexa: http://wdl.org/ru

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

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

8. Hayunas snekrponHnas 6ubnunoreka «eLIBRARY»: https://elibrary.ru/

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

9. [Nouckossie cuctemsl Yandex, Rambler, Yahoo u np.

10. Cucrema T'APAHT: 51eKTpOHHBIH TEPHOJUYECKHA CIPABOYHHK [DJIEKTPOHHBI pecypc|
www.garant.ru/.

11. DnexTpoHHO-OMOMMOTEYHAS cucrema H31aTETBCKOTO LEHTpA «JIaHb)»
https://e.lanbook.com/books

12. Dnektponnas ~ Oubmmorexka  Poccuiickoit  T'ocynmapcrBennoit  bubmmorexkn  (PI'B):
http://elibrary.rsl.ru/

13. Direktpornast OubMoTeka yueOHUKoB: http://studentam.net

14. DnexTponHO-6uGHOTeuHas cuctema «I5C FOPAUT» www.biblio-online.ru.

15. Dnextponnass Oubnuoreunas cucrema «HanuonanpHbBIM 1HPPOBON pecypc «PyKOHT».
http://rucont.ru/

16. DirekTpoHHO-OMOMOTEUHAs cucTema http://www.sciteclibrary.ru/

17. bubnuoreka ['ymep - rymanutapusie Haykun — URL: http://www.gumer.info/.

18. bubnmmoreka: Mutepuer-usaarenscteo — URL: http://www.magister.msk.ru/library/.

19. EBponeiickas mudpoas 6udarnorexa Europeana — URL: http://www.europeana.eu/portal.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

8.1. MaTepuaJIbHO-TeXHUYECKOE OCHAIIIEHHE Ay IUTOPHUI

AyIUTOPHH JIJIsl MPOBEAEHUS JEKIHOHHBIX 3aHITHIH

- nocka 6emass Magnetoplan CC marautHO-MapkepHas ¢ smaneBsiM nokpeitreM (2000x1000)-1 .
- ucrounuk Oecniepedoitnoro nuranus APC by Schneider Smart-UPS 1500VA-1 mir.

- KHWDKHBIA mKkadg-5 mrT.

- KOJUICKITUOHHBIN 1mKag-2 mIT.

- KoMIbloTepHOE Kpecio 7875 A2S opanxkeBoe-1 mmiT.

- orHerymutenab OY-3-BCE-1 mir.

- IEpeHOCHAas HAaCTOIbHAast TpUOyHa-1 miT.

- cros1 Canvaro ASSMANN Tum 1-7 mt.

- cron Canvaro ASSMANN Tun 3-5 mir.

- ctyn 7874 A2S opankeBblii-28 1IT.

- ctyn 7874 A2S Tun 1 opaHXeBbIii-6 IIT.

- TKaHeBas MePEropo/IKa ¢ PEHIMHIOM IM0JT CHCTEMY HaBeCHBIX akceccyapoB Viteco ASSMANN-2
IIT.

- mkad-9 mr.

AyIUTOPHH [1JIsl MPOBEAEHUS MPAKTHYECKHUX 3aHATHH

- nocka uHTepakTrBHas moomi.Digital Board 6827.306 A2S-1 mit.

- J)KaJII03U TOPU30HTaIbHBIC- 1 1MIT.

- )KQJIFO3U-5 IIT.

- KOJUIEKIIMOHHBIN mKad-6 mrT.

- Kpecio ,,Imperia,,-32 mT.

- MHKPOCKOTI roJisipu3arnnoHubii Leica DM750P ¢ uHTerprpoBaHHOM ITU(PPOBON KaMepOoi-6 MmIT.
- MHKPOCKOII moJisipu3anuonnbiii Leica DM750P miis paGoThl B IPOXOIAIIEM CBETE C Mpemaparo-13
IIT.

- MHKPOCKOII moJisipu3arnontsiii Leica DM750P ayist paboThl B poxosiieM cBere-14 miT.
- orHerymurens OY-3-BCE-1 mr.

- cron SS -12-3 mir.

- cron 120*80*72-1 mir.

- cron 120x73-1 mr.

- cron 120x80x72-4 mt.

- CTOJI AJI1 MUKPOCKOTMa-27 MIT.

- CTOJI JJIsl TpeKTopa-1 mrT.

- CTOJI KOMIIBIOTEPHBIN-2 MIT.

- tym6a (K®O 2)-8 mir.

- YCTPOMCTBO AJ1s1 00pabOTKU JaHHBIX U MUKpodoTorpaduii-3 mr.

- mkag-1 mrT.

AyauTOpHUH UISl IPOBEAECHHS JTA00PATOPHBIX 3aAHATHI

- nocka uHtepakTuBHas moowi.Digital Board 6827.306 A2S-1 mit.

- )KQJIFO3U TOPU3OHTaIbHbIE-1 HIT.

- J)KaJ03u-5 IIT.

- KOJJIEKITMOHHBIN TIKad-6 1T,

- Kkpecio ,,Imperia,,-32 mT.

- MHKPOCKOI mosisspu3annoHubiii Leica DM750P ¢ uHTerprpoBaHHOM 1TU(BPOBOH KaMepOi-6 MIT.
- MHUKpOCKON noJsipu3ainonneiid Leica DM750P niist paboThl B IpOXOAsIeM CBeTe ¢ mpemnaparo-13
IIT.

- MUKpOCKON noJisipu3anonnsiid Leica DM750P aiist pabotel B mpoxoasiieM cBere-14 mT.

- orgerymutenas OY-3-BCE-1 mir.
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- cron SS -12-3 mrT.

- cton 120*80*72-1 mt.

- cron 120x73-1 mr.

- cron 120x80x72-4 mt.

- CTOJ J1JI1 MUKPOCKOIIa-27 IT.

- CTOJ JJis TIpeKTopa-1 mr.

- CTOJI KOMIIBIOTE€PHBII-2 IIIT.

- tym6a (K®O 2)-8 mt.

- YCTPOUCTBO 151 00pabOTKH JaHHBIX U MUKpOdoTOorpaduii-3 mr.

- mkad-1 mr.

8.2. IloMemeHUs IJIA CAMOCTOSITEIbHOM PadoThI:

1. OcHameHHOCTh MOMENICHUS JUIsl CaMOCTOSATEIbHOU paboThl: 25 mocamouHbix MecT. CTyn —
25 mT., CTOJ — 2 MT., CTOJI KOMIBIOTEPHBIH — 13 1mT., mKkad — 2 mT., JO0CKa ayguTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (MonuTOp + cuctemusiii 610k) — 14 mt. octyn k cetu «/HTepHET», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[epeuens nuIeH3MOHHOTO TporpamMuoro obecredenus: Microsoft Windows 10 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbroTepHoro ooopynosanus» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky xommbrotepHoit Texaukm» ['K Ne 447-06/11 ot 06.06.11 «Ha mocraBky 060pynoBaHHs»
I'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky o6opynoBanus" Jlorosop Ne 1105-12/11 ot 28.12.2011 «Ha
MMOCTaBKy KOMITBIOTepHOro oOopynoBanms» , JloroBop Ne 1106-12/11 or 28.12.2011 «Ha mocraBky
KoMIptoTepHoro obopynoBanusi» I['K Ne 671-08/12 ot 20.08.2012 «Ha mocraBKy HOpoayKuuuy ,
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011,
Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011

8.3. INomemenus A5 XpaHeHUs] U MPOPUIAKTHYECKOTO 00CTYKUBAHUS 000PY/10BAHMA:

1.1lenTp HOBBIX HH(OPMALIMOHHBIX TEXHOJOTHH U CPEICTB O0yUCHHUS:

OcHallleHHOCTb: MEPCOHAIBHBIM KOMIIbIOTEp — 2 WT. (HocTyn K cetu «MHTepHeT»), MOHUTOp —
4 mT., ceTeBOoM Hakomurenb — 1 IMIT., UCTOYHHUK OecnepeOOHHOro MUTaHUi — 2 WIT., TEJIEBU30P
miasMenHslid Panasonic — 1 ., touka Wi-Fi — 1 mT., masuibHast CTaHuus — 2 MIT., ApPeNib — 5 MIT.,
nepdopatop — 3 mT., HAOOP MHCTpyMEHTa — 4 MIT., TeCTep KOMIBIOTEPHOH ceTH — 3 mT., OAIOH CcO
C)KaThIM razoM — | 1IT., macTa TernjaonpoBogHas — | mrT., npuiecoc — 1 WIT., paguocTaHus — 2 MIT., CTOJ —
4 mt., TymM0a Ha KoJecukax — | IIT., MOACTaBKa Ha Koylecukax — | mrt., mkad — 5 mr., Kpecio — 2 mrT.,
nectauna Alve — 1 mr.

[TepeyeHb JUIIEH3HOHHOTO TporpamMmmuoro obecneuenus: Microsoft Windows 7 Professional
(JTuensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIurensuonnoe cornmamenune Microsoft Open License
60799400 ot 20.08.2012)

AnTHBHpYCcHOE nporpammHoe obecnieuenne Kaspersky Endpoint Security ({orosop Ne /I810(223)-
12/17 ot 11.12.17)

2.11eHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUI U CPEACTB O0yUEHHUS:

OcHallleHHOCTh. CTON — 5 IIT., CTy1 — 2 IUT., Kpecio — 2 mT., mKad — 2 IWT., NepCOHAIbHBIN
KoMmmbloTep — 2 mT. (goctyn K cetu «MHTepHeT»), MoHHTOp — 2 mT., M®Y — 1 mr., Tecrep
KOMITBIOTEPHOM ceTH — 1 mT., 6aJIOH CO CXKAThIM Ta3oM — | IIT., mrypynoBepT — 1 mrT.

[lepeuenp nUIIEH3MOHHOTO TporpammHoro obecneuyenus: Microsoft Windows 7 Professional
(JTuensunonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenue Microsoft Open License
46431107 ot 22.01.2010)

AnTHBHpYCcHOE nporpammuoe obecnieuenne Kaspersky Endpoint Security ({orosop Ne /I810(223)-
12/17 ot 11.12.17)

3. LleHTp HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTHIA U CPEJICTB O0YUCHUS:

OcHalleHHOCTh: CTON — 2 WIT., CTyNbd — 4 WT., Kpecio — 1 wrT., mkad — 2 mT., IepCOHATbHBIH
kommbioTep — | wT. (moctyn k cetn «MHTepHeT»), Beb-kamepa Logitech HD C510 — 1 mT., KOJOHKH
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Logitech — 1 ., TecTep KOMIBIOTEPHOM ceTd — | mT., Apens — 1 mT., Tenedor — 1 mT., Habop PyYHBIX
MHCTPYMEHTOB — | mIT.

Ilepeuyenp nuIEeH3HOHHOrO TmporpamMmHoro obecrneuyenus:Microsoft Windows 7 Professional
(JTuniensuonnoe corsamenne Microsoft Open License 48358058 or 11.04.2011)

Microsoft Office 2007 Professional Plus (JIuuensuonnoe cormamenue Microsoft Open License
46431107 ot 22.01.2010)

AHTHBUpYCHOE nporpamMmMmHoe obecnieuenne Kaspersky Endpoint Security (orosop Ne JI810(223)-
12/17 ot 11.12.17)

8.4. J/IuueH3noHHOE MPOorpaMMHoOe odecriedeHmne

ENVI 4.5 for Win ( cuctema 00pabOTKH JaHHBIX )

Geographic Calculator
Lab VIEW Professional (iuren3usi)
MapEdit Professiohal

Microsoft Office Standard 2019 Russian
Microsoft Windows 10 Professional
Statistika for Windows v.6 Russian (suieH3us)

Surfer 9.1 Win CD
Vertikal Mapper 3.5

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

I'IC Mapinfo Professional ( akamemuueckas Bepcust )

I1O Temaruueckoit 06padoTku uzodpakenuit ScanEx Image Processor 5.3

[IpaBo Ha UCHOIB30BaHUE IOTIOJHUTENBLHOTO pacueTHOro 6J0ka "Cpeanue" (¢ TeTeoJaHHBIMU JJIs1
r. Kupumm, kamenHoropck, ITukaneso, Kosnop, Yensabuunck, Kemeporo, Hopuibck)

[IpaBo Ha UCHOIB30BAHUE JIOTIOIHUTEIBLHOTO pacueTHOro 00ka "Cpennue" (¢ TeTeoaHHbIMU 11O T.
Anatutel 1 MOHUETropcK)

[IpaBo Ha ucnonb3oBaHue J{OMOTHUTENBHOTO pacdeTHOrO mporpaMmuoro 6j1oka "HOPMA"
[IpaBo Ha UCTIONB30BaHUE JOMOJIHUTEIBLHOI'O PACYETHOIO IporpaMMHoro 6sioka "Puckn"

[IpaBo Ha ucnoab3zoBanue nporpamMmuoro Mmoayins k YIIP3A "Okonor" 4.0 "Pucku" 3amena c Bep.
3.0 mox JIOKaJIbHBIN Kitou 16542

[IpaBo Ha ucnons3zoBanue nporpammsl "2-TII (Boaxos) (Bep. 3.1) ceresoii kirou 175

IIpaBo Ha ucnonb3oBanue nporpammsl "HIIC-Dxomnor" (Bep.2.7) cereBoii kimtou 175

[IpaBo Ha ucnonb3oBanue nporpammsel "HIAC-DOxonor" (Bep.2.7) ceTeBoit kiatou 77

IIpaBo Ha ucnons3zoBanue nporpammsl "[lomuronst TBO" (Bep.1.0)

[IpaBo Ha ucnonb30BaHue MporpamMmsl "PacyeT nponukaromiero myma" (Bep. 1.6) ceTeBoi ko4
175

[IpaBo Ha ucnonab3zoBaHue nporpammsl "Pacuer nponukatomiero myma" (sep.1.5)

[IpaBo Ha ucnonb3oBanue nporpammsl "PBY - Dxomnor" (sep.4.0)

[IpaBo Ha ucnonabs3zoBanue nporpammsl "PHB - Dxonor" (Bep.4.0)

IIpaBo Ha ucnonb3oBanue nporpammsl "Ixonor-Lym" (Bep. 2.31) cereBoii kimtou 175

[IpaBo Ha ucnonb3oBanue nporpammsl "Dxomor-IIym" (Bep. 2.31) ceTeBoit kitou 77

IIpaBo Ha ucnonb3oBanue nporpammsl "Oxonor-Llym" Bapuant "Cranmapt” (Bep. 2.1) ¢
Karanorom nryMoBbIX XapaKT€pUCTUK

IIpaBo Ha ucnonb3oBanue nporpammsl 2-TII (Bo3ayx) (Bep. 4) ¢ 6a30BbIM MozysneM "Dkomactep"
ceTeBoy Kirou 175

[IpaBo Ha ucnonws3zoBanue nporpammsl 2-TIT (Otxonsn) (Bep. 4.2) ¢ 6a30BBIM MOAYJIEM
"Okomactep" cereBom Kirou 175

IIpaBo Ha ucnonb3oBanue mnporpammsl 2-TII (Otxoasl) (Bep. 5.0) cereBoii kitou 175

[IpaBo Ha ucnonbs3zoBanue nporpammsl ATII "Okomor" 3.10 nmox cereBoit kiatou 175 (na 40 pabounx
MECT)
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[IpaBo Ha ucnonb3oBanue nporpammel PHB-Dxomnor (4.2) cereBoit ko4 175

IIpaBo Ha ucnons3zoBanue nporpammsl YIIPA3A "Okonor" 4.0 + I'C - Crangapr

[IpaBo Ha ucnonb3oBanue nporpammel YIIP3A "Oxonor" 4.50 (I'az+3actpoiika u BeICOTA) MO
JOKaJIbHBIN K104 16541

[IpaBo Ha ucnonw3zoBanue nporpammel YIIP3A "Okomor" Bapuant "['a3" ¢ yueTom BiusiHuA
3aCTPOVKH

ITporpamma mius 9BM "ArcGIS Desktop™

[Mporpamma ans 9BM "Maplnfo Pro 2019

[Iporpamma nyist 9BM "Cepust - Dxonor"

[Tporpamma anst OBM Statistica Ultimate Academic 13 for Windows Ru (500 nonb3oBareneit)
Cucrema T-FLEX DOCs Yuauepcutetckas 15, cereBast Bepcus Ha 20 mosib30BaTeeH

Cuctema T-FLEX Ananu3 YHuBepcuterckas MOAyib. AHAJIN3 BBIHYKACHHBIX KojeOaHmii 15,
cereBas Bepcus Ha 20 moJib3oBaTeei

Cucrema T-FLEX Ananu3 YHuBepcurerckas MOAyib. AHaJIN3 yCTaIOCTHOM MpoyHOCTH 15,
cereBas Bepcus Ha 20 moJib30oBaTelei

Cucrema T-FLEX Ananu3 YHuBepcurerckas MOAyiIb. AHaJIN3 yCTOMUMBOCTH 15, ceTeBas Bepcus
Ha 20 nonb3oBarenein

Cucrema T-FLEX Ananu3 YHuepcurerckas Mmoayib. ba3zossiii + Cratuctuueckuil anamus 15,
ceteBas Bepcus Ha 20 monb3oBaTenei

Cucrema T-FLEX Ananu3 YHuBepcurerckas Moayib. YacToTHbIN aHaiu3 15, ceTeBast Bepcus Ha
20 nonw3oBarenen

Cucrema T-FLEX Ananu3 YHuBepcurerckas Moaynb. TemmoBoit ananus 15, cereBast Bepcus Ha 20
0JIb30BaTeNei

Cucrema T-FLEX [Iunamuxa YHuBepcuterckas 15, cereBas Bepcust Ha 20 mosib3oBarTesnei
Cucrema T-FLEX CAD 3D YHuuepcuterckas 15, cereBas Bepcus Ha 20 moab30BaTenen
Cucrema T-FLEX Texnonorus YHuepcurerckas 15, cereBast Bepcus Ha 20 nosab3oBaTesien
Cucrema T-FLEX UITY 2D YuuBepcurerckas 15, cereBas Bepcus Ha 20 mojib30BaTenen
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