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PABOYASA ITPOI'PAMMA JUCHUITJIMHBI MOAYJIA)
HanmeHoBaHMe M CUMILIHHBI (MOTYJIfA):

Bap - Ilerporpadus

YpoBeHb BbicHIEro 00pa3oBaHUs:
O0akajiaBpuart

HanpaBneHne IIOIIFOTOBKI/I/ CIICHUAJBHOCTD:

05.03.01 I'eostorus

IIpoduas nporpamMmmsl 6akaiaBpuara:

I'maporeosiorusi, MHKeHEPHasi re0J10THsl, TEOKPHOJIOTHS

dopma 00yueHus:

Ounasa
PaGouas mporpamma paccMoTpeHa 1 0100peHa

VYyeOHo-meroanueckuM CoBerom ['eonorunueckoro akynbrera

(mpotokon Ne 6 ot 8 centsiops 2025 r.)

Mocksa 2025



Pabouas mporpamma AMCHUIUIMHBI (MOAYJs) pa3paboTaHa B COOTBETCTBUU C CaMOCTOSITEIIBHO
ycraHoBieHHbIM MI'Y oOpa3zoBarenbHbiM cTannaproM (OC MI'Y) myist peanu3yemMblXx OCHOBHBIX
npodecCHoHaNbHBIX 00pa30BaTEIbHBIX IMPOTrPaMM BBICIIET0 O0pa30BaHUS MO HAMpPaBICHUIO
noarotoBku 05.03.01 I'eonorus, yrBepkaeHHBIM npuka3zom nmo MI'Y ot 21.12.2021 Ne 1404 (B

JIEUCTBYIOIIEH PEIAKIINN).

I'ox mpuema Ha oOyuenue: 2024

© I'eonoruueckuit pakyabrer MI'Y nmenu M.B. Jlomonocosa
Ilpocpamma He Mmoodcem Oblmb UCNONBLIOBAHA OpPY2UMU NOOPA3OENEHUAMU YHUBEPCUMemAa U
opyeumu 8yzamu bes pazpeuieHus haxyiomema.



Heapb u 32124 AUCHUTLINHBI

Heasimu xypca "Tlerporpadus” sBustoTcs:

- TIOJrOTOBKA PaOOTHHMKA BHICOKOW KBATH(DHUKAINY, BIAJCIONIETO 3HAHUAMU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS 3E€MJIH, O €€ BEIICCTBCHHOM
cocTaBe, TJIABHEHIIMX SHIOTCHHBIX MPOIECCax U UX CBI3U C (OPMHUPOBAHHEM PA3TUYHBIX MArMaTHYECKHX W METaMOP(UYECKUX TOPHBIX IMOPOJI,
SIBIITFOIIUXCS cpeiol (POPMUPOBAHHUSI TTOJIC3HBIX HCKOMIAEMBIX,

- IpuoOpeTeHre OCHOBHBIX HABBIKOB IOJIEBBIX M J1A0OPATOPHBIX T'EOJIOrO-NETPOrpapUUecKux HCCIEIOBAHUN KPUCTAIUIMYECKUX TOPHBIX MOPOA U
cllaraeéMbIX UMM F€0JIOTHYECKHX 00BEKTOB

3agauamu kypca «lletporpadusy» sBusroTcs:

-OBiiajieHNe COBOKYIMHOCTBIO TEOPETUUECKUX 3HAHUHM O COCTaBe, CTPOCHHUH, CUCTEMATHUKE U YCIOBUSIX 00pa30BaHuUs TOPHBIX OPOJ

-OBnasieHre METOIOM MCCIIEIOBAaHUSI MUHEPAJIOB U TOPHBIX MTOPO/I C TOMOIIIBIO MOISPU3AIMOHHOTO ONTUYECKOT0 MUKPOCKOTIA.

- [IproOpeTeHne HaBBIKOB CAMOCTOSTEIHLHOTO ONPEICIICHUS U ONMMCAHUS MHHEPAIOB M TOPHBIX MOPOJ B 00pasmax u nuindax U perieHus Pa3ImaHbIX
[IETPOJIOr0-T€0JIOrMUECKUE 3a/1a4

- [IpnoOpeTeHre HaBBIKOB CAMOCTOSATEIBHOU PAabOTHI C IMTEPATYPOH B IPYTUMH HCTOYHUKAMH WH(OpMAIIUN

- [ToBbImIeHUE 001IEH Te0I0rHYeCKON KYJIbTYphl CTY/IEHTOB

Kparkoe coaepkanue 1MCUUNJINHBI (AHHOTALMS):

Hucuunnuna «llerporpadus» MocBsleHa H3YYEHUI0O MarMaTHYeCKHX, METaMOpGUYECKMX M METacoOMaTHYeCKMX TOpHBIX mopoia. Ha nexkuumsax
MPUBOJIATCS JaHHBIE 00 YCIOBUAX U (opMax 3alleraHusi Pa3TUYHBIX TOPHBIX MOPOJ, JaeTcs MX KiIacCUUKalWs, PacCMaTPUBAIOTCS OCOOCHHOCTH
MUHEpAJIBHOTO COCTaBa, CTPYKTYp, MPOUCXOXKACHHS, WX (U3MUYECKUX CBOMCTB, CBSI3U C TIOJIE3HBIMU HCKOTaeMbIMH. JlabopaTopHbie 3aHSTHS
MOCBAIIAIOTCS] U3YUCHHUIO ONTHYECKUX METOJO0B MCCIIEIOBAHUS MUHEPAJIOB, OCOOCHHOCTSIM CTPYKTYPHBIX B3aUMOOTHOIICHUIT MUHEPAJIOB B ClIaraeMblX
HMMHU TOPHBIX MOPOJIaX, U B KOHEYHOM UTOT€ — YMEHHUIO TUArHOCTUPOBATH TOPHBIE MIOPOJIBI TI0JT MUKPOCKOIIOM.

1. Mecto nucuuniudbl B cTpykType OIIOIT BO — BapuaTuBHas 4acth, oomienpodeccnoHaibHas QUCIUILTHHA 110 BEIOOpY Kype — |1, cemecTp — 3.

2. Bxoanble TpeGOBaHNS 1JIs1 OCBOEHHS THUCHUIJIMHBI, TPeIBAPUTE/IbHbIE YCJIOBHUS:

ocBoeHUe nUcHUIUINH «O01as reonorus», «Pusnka», «Xumus odiasy, «Munepanorusy», «Kpucramiorpadus».

JlucuumniuHa HeoOX0AUMa B KaUueCTBE MPEIIeCTBYIONIeH Tt TucuIuinH «I eoxumus», «Jlutonorus», «['eonorus Poccun».



3. [lnanupyemble pe3yJabTaThl 00y4eHHs 10 JMCHUILIMHE (MOIYJ/II0), COOTHECEHHbIE ¢ TPeOyeMbIMHU KOMIIETEHUMSIMHM BbIITYCKHUKOB.

KoMnerenuun BBINIYCKHUKOB
(xoambI)

NuaukaTopsl (MoKa3aTein) 10CTHKEHNUS
KOMIIeTeHIINH

IInanupyemsbie pe3yabTarbl 00y4eHHMs IO JAWCHMILIMHE
(MoayJ110), conpsizKeHHbIEe ¢ KOMIIETeHIUSIMU

OIIK-1.b CriocoGeH mpuMeHsTh
3HaHUS (yHIaMEHTAIbHBIX Pa3/eioB
Hayk 0 3emiie, 6a30BbI€ 3HAHUS
€CTECTBEHHO-HAYYHOT'O U
MaTeMaTHYECKOTO IUKIIOB MIPH
pEIIeHIH CTaHIAPTHBIX
npodeCCHOHATBHBIX 33124
(popmupyeTcst YaCTUUHO).

Bb.OIIK-1. U-1. Mcnonws3yeT 6a30BbIe
3HaHUS (YHJIaMEHTAIBHBIX Pa3/IeioB
MaTEeMaTHYECKUX U €CTECTBEHHBIX HAYK B
poeCCHOHATILHOM JIeATEILHOCTH

3namo: CYH_[HOCTB (bI/IBI/I‘ICCKI/IX HBHGHHﬁ, JICKAIIUX B OCHOBC
IIPUMCHCHUA HCTpOFpa(l)I/ILIeCKI/IX METOJ0B UCCIICIOBaHUA
BEIICCTBA U IIPOLECCOB IIETPOrcHE3a

B.OIIK-1. U-2. Mcnons3yeT 6a30BbIe
3HaHUS (PYHITaMEHTAIBHBIX Pa3/IeIOB HAYK
o 3emiie B poheCcCUOHATTLHOM
JeSITeIbHOCTH

Ymems: ucnonp3oBare 6a30BbIe 3HAHUS (PYHIAMEHTATBHBIX
pa3zesioB HayK O 3eMiie ISl ONMCAHUS IPOIIECCOB
00pa3oBaHus TOPHBIX MTOPOJI.

Bnaoems: MeTOIMKON MUKPOCKOITMYECKOTO OIHCAHUS
MarMaTH4ecKuX U MeTaMOp(pUYECKUX TOPHBIX MTOPO.

4. O6beM TUCHMILTHHBI (MOAYJIs1) ) cocTaBisier 4 3.e., 144 akanemudeckux vaca, B ToM ynciie 90 akageMHYecKuX 4acoB, OTBEJCHHBIX HA KOHTAKTHYIO
paboTy oOyuaronuxcs ¢ npenoaaateneM (36 akaIeMHYECKUX YaCOB 3aHSTHUI JICKIIMOHHOTO TUIMA U 54 akaIeMHYeCKUX Jaca 3aHATHS J1abopaToOpHOTo
TUNa), 54 akaJeMMUYECKIX 4acOB Ha CAMOCTOSITENbHYIO paboTy oOyuatomuxcs. Popma MpoMeXyTOUHOM aTTecTallui — SK3aMEH.



5. Conep:xanue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3/iesiaM) ¢ yKa3aHHeM 0TBeIECHHOI0 Ha HUX KOJINYeCcTBA aKa/leMU4eCKUX YacoB

U BH/IbI y‘IEGHBIX 3aHATHH

HanmMeHoBaHMe 1 KpaTKoOe coJep:KaHue
pa3aesioB ¥ TeM AU CUUILTHHBI (MO1YJIA),

®opMa NPOMEKYTOUYHOM ATTECTANUM 10
AMCHUIJINHEe (MOLYJII0)

Bcero
("acwi)

B ToM uucie

KonTakTHas padora

(paboTa BO B3aMMO/IeliCTBMH C NpernojgaBaTejaem)
Buabl KOHTaAKTHOI PadoThI, Yachkl

CamocrosiTesibHasi padoTa
o0y4aromerocsi, 4acbl
(8U0bI camMoCmosmenbHol
pabomul — acce, pehepam,
KOHMPOIbHAL paboma u np. —
VKA3bI8AIOMCS NPU
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Jlexmus 2 3 5 2
JlaGopatopHoe 3ansatue 1.
Jlexums 2 3 5 2
JlaGoparopHoe 3ausTHE 2.
Jlexums 2 3 5 2
JlaGopatopHoe 3aHsaTHE 3.
Jlexmus 2 3 5 2
JlaGopatopHoe 3ansaTue 4.
Jlexmus 2 3 5 2
JlabopaTtopHoe 3ansTHE 5.
Jlexmus 2 3 5 2
Jlaboparopnoe 3ausiTue 6.
Jlexmus 2 3 5 2
JlaGopatopHoe 3ansartue 7.




Jlexuus 8. 2
Jlaboparopnoe 3austue 8.

Jlexuus 9. 2
JlaboparopHoe 3ansTHe 9.

Jlexus 10. 2
Jlaboparopnoe 3anstue 10.

Jlexnus 11. 3
Jlaboparoproe 3ansitue 11.

Jlexmus 12. 3
JlaboparopHoe 3ansiTHe 12.

Jlexuus 13. 3
JlabopartopHoe 3ansTue 13.

Jlexkuuns 14. 3
Jlaboparoproe 3ansitue 14.

Jlexkuuns 15. 3
Jlaboparoproe 3ansiTue 15.

Jlexmus 16. 3
JlaboparopHoe 3ausiTue 16.

Jlexmus 17. 3
Jlabopartopnoe 3ansitue 17.

Jlexmms 18. 3
JlaboparopHoe 3ansiTHe 18.

[IpomexxyTouHas aTTecTanus IK3ameH 10
Hroro 144 90 54




Conep:xanue pa3ie0B IMCUUILIHHBI

l. Jlexyuonnwtii Kypc.
Jlekums 1. [Tonstue o marme. Kpucramiuszanus Marmsel. JlnarpaMMbl KpUCTaJIIM3aLMU 10 IPUHIUITY TBEPJIOTO pacTBOpa U IBTEKTUKU. MarmaTudeckast
sBomtonus. [Iporeccsl, 00yciaBiuBaionye pasHooopasue Nopo, 00pa3yomuxcs U3 MEPBUYHBIX MarM.
Jlekumsa 2.DopMbl 3aneraHuss HU3BEP)KEHHBIX (IUIyTOHUYECKUX, BYJIKAHWYECKUX, JKUJIbHBIX) IOpoA. BellecTBEeHHBIH COCTaB T'OPHBIX HOPOI.
XHWMHYECKUI U MUHEPAJIbHBIN COCTaB U UX B3aWMOCBS3b.
Jleknus 3. [’ maBHbIE, BTOPOCTENIEHHBIE, aKI[ECCOPHBIE MUHEPAJIBI.
O0630p rIaBHBIX IPYII MOpo000pazyronux MuHepaaoB. OmuBuH. [Tupokcersl. AMduodoas. Ciroapl. [ToneBsie mmatel. KBapi. denpammaTon bl
Jlekumus 4. CTpyKTypbl U TEKCTYPbl MarMaTH4E€CKUX (TUIYTOHUYECKUX, BYJKAHUUECKUX U KUJIBHBIX ) TOPHBIX TOPO/I.
Jlekuuss 5. Krnaccupukanmuss MarMatudecKux TOpPHBIX 1opox. [IpuHOMNBI KiaccHpUKanus TUTYTOHHYECKUX, BYJIKAaHUYECKUX W IKHIIBHBIX
(cyOBYINKaHWYECKHX ) U3BEPIKEHHBIX TOPHBIX TOpo. MarmMatuueckue GpopManuu
Jleknust 6.YbTpaoCHOBHBIE TOpPHBIE MOpoabl. XuMusM. [lopogooOpasyromnine munepansl. PasHoBugHOoCTH M Kiaccudukanus. Bynkanuyeckue u
IUTYTOHUYECKUE FOpHbIe Topoibl. CTPYKTYphI U TeKCTYpbl. Broprunblie usmeHnenus. @opmbl 3ajieraHus U reojiorudeckoe nojoxenue. Ilpunapiexxsocts
K popmanusim. [lonesHble uckomaeMble, CBA3aHHbBIE C Kax 101 popmanueii. [IpoucxoxaeHne runepOa3uTOBBIX Marm.
Jlekums 7. OcHOBHBIE TOpHBIE MOPObl. XumMu3M. [loponoobpasyromue muHepansl. Kinaccudukaus MarMaTuyecKuX rOPHBIX MOPOJI [0 XUMUYECKOMY
1 MHUHEpaJbHOMY cOCTaBy. BynkaHuueckue, mIyTOHUYECKUE, KUIbHbIE TOPHbIE OPOoAbl. CTPYKTYphl U TEKCTYphbl. Bropuunbie nsmenenus. @opmsl
3aneranus. [IpunaanexxHocTs K popmanusM U MarMatuueckuM cepusim. IlosnesHsie nckonaemsle. IIporcxosaeHne MarMm OCHOBHOTO COCTaBa.
Jlexuust 8. Cpennue ropusie nopojsl. XumusM. ITopogooOpasyronme Munepaisl. Kiaccudukanms mo XMMHUECKOMY M MHUHEPaIbHOMY COCTaBY.
Bynkanudeckue, IIyTOHUYECKUE, KUIIbHBIE TOPHBIE TOPOJbl. CTPYKTYpBl U TEKCTYpbl. BTopuunbsle uzmenenus. [IpunaanexHocTs K popManusM u
MarmatuyeckuM cepusMm. Dopwmsl 3aneranus. [lonesznsie nckonaemsele. [IporcxoxieHue Marm CpeJHEro cocTana.
Jlekums 9. Kpemuekucible ropasie nopoasl. XumusM. [ToponooOpasyromire MuHepasnsl. Bynkannueckue, IyTOHUYECKUE, )KUIIbHBIE TOPHBIE TTOPOJIBI.
PaznoBugHOCTH M Knaccudukanus. I'panurouasl. CTpyKTypsl U TeKCTYpbl. Bropuunble nsmenenus. Mexanusm ¢GopMUPOBaHUS TPAHUTOUI0B Pa3HbBIX
riy6ouH. [Ipoucxosxaenue rpannton1oB. @opmel 3aneranus. [loneznslie uckonaemsle.
Pa3HOBHIHOCTH KHCIIBIX BYJIKaHUYECKUX OpoA. Popmel U ycnoBus 3aneranus. [IponcxoxaeHne Marm KUCIIOro coctasa. [lose3Hble nckonaemsle.
Jlexuust 10. ITonarue o meramopdusme. dakrTopel MeTamMopdu3Ma: TeMIeparypa, JJUTOCTaTHUECKOE JaBJICHHUE W MapLUAIbHbIE JTABICHUS JETy4uX
KOMIIOHEHTOB. PoJIb IeTy4rnX KOMIIOHEHTOB U PacTBOPOB IpH 00pa3oBaHuM MeTamopduueckux nopoa. IlporpeccuBHblil 1 perpeccuBHbIN (quadTopes)
MeTaMopu3M.

Jlexkuus 11. Munepaisl MeraMopuueckux nopoa. MuHepaibHble napareHes3icsl. CTpYKTYpPBI H TEKCTYPBI METaMOP(HYECKUX MOPOJI. BimsiHue cTpeccoBOro JaBieHns Ha 0COOEHHOCTH TEKCTYP M CTPYKTYP MeTaMOp(hudecKux
MOPOJI.



Jlekmust 12. OOmas cxema (amuii Mmeramopduszma. Paruu TeMmrepaTrypHble U O0apuueckue. M30XUMUYECKUA W aJUTOXMMHYECKUH MeTamMop(hu3M.
I'maBuble TunBl MertamopdusMma (0030p). Pernonanmpublii mMetamopdusm. Tumbl nokanbHOTO MeTamop(du3ma (KOHTAaKTOBBI MeTamopdusMm,
pUPA3IOMHBII MeTamopdu3m). M3oXxumMuueckue psiibl.

Jlekuus 13. ITpoaykTel MeTamopdu3mMa TIMHHUCTBIX OTIOXeHHWH (MetamenuTsl). Mcxomnbie mopoasl. O630p dammii metanenutos. Tunomopdubie
MUHepaJibl MeTaneanToB. O030p MOPOA pa3HbIX CTereHell MmeTamopdu3ma.

Jlexknus 14.ITpoayktel MmeTamopdu3Ma mopoa 0OCHOBHOTO cocTtaBa (Metraba3uthl). Mcxomubsie mopoasl. O630p damnuii Mmetaba3zutoB. TumoMopdHbie
MUHEpaJbl METaba3UTOB. 3eJIeHbIE CIIaHLIbl, aM(UOOINTHI, KPUCTAIUTMUECKHE CIIAHIIBI BBICOKUX CTeNeHel MmeTamopdu3ma.

Jlekums 15.KapOonartusie nopoasl. Micxoanbie mopozs! (M3BECTHSIKU, JOJIOMUTBI, MarHe3uThl, Mepreiaun). Mpamopsl.

[TpoaykTsl MeTamMopdr3Ma KBapIIEBO-TIOJIEBOIIINATOBBIX MOpo. Mcxoanbie mopoas! (rpanutouibl, kucibie 3gp@y3ussl). [lopdpupounsr. CepunuroBbie
CJIaHLBL. [ HEHCHI.

[MpoxykTel MeTamopdu3ma yIBTPAaOCHOBHBIX TOpoA. Mcxomneie moponasl (MEpUAOTHTHI). AMQHOOIOBBIE, XJIOPUTOBBIC, TAIBKOBBIC CIAHIIBL.
CeprienTrHUTHL [IporyKThl MeTaMOpQH3Ma KBapIEBbIX MECYaHUKOB. KBapIuThI.

Jlexuus 16./Ipyrue tunsr MeTaMophUIecKUX MOPO (pa3IMuHbIC )KEIE3UCThIe KBAPIUTHI, HAKIAKU H Jp.)

SIBnenus ynprpameramoppuzMa. MUrMaTUTHI, TpaHUTH3AIMS. B3auMoOoTHOIIIEHUST MarMaTU3Ma U MeTamopdu3ma.

Jlekuuss 17.Metacomato3. [naBHeimue Tunel wMetacoMatutoB. CKapHbBI, Tpei3eHbl, BTOPUYHBIE KBAPIUTHI, JHCTBEHUTHI, OEpPE3UTHI.
MeTacoMaTH4eckie NU3MEHEHHsI KaK TOMCKOBBIN MPU3HAK HA SHAOTCHHBIE MECTOPOXKICHUSI.

Jlexuust 18. I'eonmormueckass oOCTaHOBKAa MPOSBICHUS METaMOPPHUUECKMX M MeTacoMaThdeckux mporeccoB. OcoOeHHOCTH MeTaMop(uyecKux
MIPOLIECCOB B PA3JIMYHBIX CTPYKTYPHBIX 30HAX 36MHON KOPBHI.

I1. Jlabopamopnuwie 3anamus.

JlabopaTopnoe 3ansitue 1. [Ipupona ceera. [lonsipusanus csera kpuctamamu. [Ipuzma Hukouns. YerpoiictBo mukpockona. IloBepkn Mukpockormna.

JlaGopatopHoe 3ansitue 2. HaGmonenus 6e3 ananuzatopa. OnpezneneHue pazMepoB M (GopMbl MuHepanoB. Okpacka U mieoxpousMm. CrnaitHOCTb.
Ontuueckuii penbed MUHEpaa U ero HIarpeHeBasi IOBEPXHOCTb.

[TucbMeHHBIN OIUI-0MPOC O TEME J1a00paTOPHOTro 3aHATHUSA 1.

JlabopaTopHoe 3ansiTue 3. IloBepXHOCTH MOKazareiei MpeNOMIIEHHS W MPUHIMIBI MOCTPOEHUs MHAWKaTpuchl. HabmioneHus ¢ aHanu3aTopoM.
UnTtepdepennmonnas okpacka MuHepaioB. OrmpeneneHue cuiibl JBynydenpenmieHus. Kommencarop. Ero ycrpoilicTBo M HpuUMeHEHHE.
OmnpeneneHnre HAMMEHOBAHUE OCE MHIMKATPUCHI B KpHUCTalIe, YIOJl OracaHus U 3HaK YAJTUHEHUS.

[TuceMeHHBIH GiHII-0TPOC 1O TeMe 1a00paTOPHOTO 3aHATHUS 2.



JlaGopatopHoe 3ansitue 4. HaGmonenus B cxoasmemcs cere. [IpuHnun Merona v noiydeHue KOHockonuyeckux ¢puryp. Konockonuueckue Gurypst
ONTUYECKH OFHOOCHBIX KPHCTAIOB HA paspese, MEePHEeHIUKYIIPHOM ONTHUecKo ocu. KoHockommueckue (Urypbl ONTHUECKH ABYOCHBIX
KPUCTAJIJIOB Ha pa3pe3ax, NePIEeHANKYISIPHBIX ONTHUYECKON OCH U OCTPO OMCCEKTpHCE.

[TuceMeHHBII OJIUIT-OTPOC 1O TeMe Ta00pPaTOPHOTO 3aHATHUS 3.

JlaGopaTopHnoe 3ansaTHe 5. KoHTpObHAs paboTa 10 KPUCTAIUIOONITHKE

JlaGopaTtopHoe 3aHaTHe 6. Bce Marmaruueckue MOpOAbI M3y4aroTCs IOJA ONTHYECKUM MMKPOCKOIIOM B HUIM(AX IO ONpeAe’IeHHOMY IUIaHY:
OIPEeNIeNAI0TCA MUKPOTEKCTYPBI, CTPYKTYPbl, MUHEPAJIbHBIN cOCTaB (TJ1aBHbIE, BTOPOCTENIEHHbBIE, AKLIECCOPHbIE, BTOPUYHBIE MUHEPAIbl) TOPHBIX
1IOpOJI, AAeTCsl Ha3BaHue ropHoi nopone. OOcCykaaercs, Kakue NeTPOJIOrHUECKUe U reoJ0rMYeCKUe BBIBOJIBI MOYKHO CJIEIaTh HA OCHOBAHUU
nerporpaduyeckux HaomoaeHuH. YabTpama@urel. JlyHUTHI 1 OTUBUHUTHL. [TupokceHuTsl. IlepunoTuThl.

JlaGopaTopHoe 3ansTue 7. [LmyroHnyeckie OCHOBHBIE TOPHBIE TTOPOABI. ['ab0poHIbI.

JlaGopaTopHoe 3ansiTHe 8. BynkaHnueckue OCHOBHBIC TOpHBIE TOpobl. bazanbTel. Tydsl. JlonepuTs.

JlabopaTopHoe 3ansTue 9. Cpennue ropubie mopoabl. JJMOPUTHI U aHIE3UTHI.

JlaGopaTtopnoe 3ansitue 10. Kucnpie ropasie mopoabl. ['paHUTEI, pUOIUTHI 1 UTHUMOPHUTHI.

JlaGopatopHoe 3ansitie 11. O630p 1IeI0YHBIX U CYOIIENOUHBIX Topoa. KoHTponbHas paboTa o MmarmarudeckuM nopogam. CTyJeHTam npejiaraercs
onucaTh Ui} u3 nuudoTeku Kadeapsl METPOIOTHH.

JlaGopaTopHoe 3ansiTue 12. Bce MeTamopduueckue nopoibl U3ydaeTcs Mo ONTHYECKUM MUKPOCKOIIOM B IITH(ax M0 ONpeaesIeHHOMY IIJIaHy:
OIIPEACIIAIOTCA MUKPOTEKCTYPBI, CTPYKTYPBI, MUHEPAJIbHBIN COCTAB FOPHBIX MOPOJ, U3y4aeMbIX 110 MUKPOCKOIIOM, AA€TCsl HA3BaHUE TOPHOMI
nopozie. OOcy)XaaeTcsi BO3MOKHBINM MTPOTOJUT JIJIs1 KQXKI0T0 THIIA U3Y4aeMbIX IOPOJI, 10 TUIIOMOP(HBIM MUHEpaJlaM OIlpeseseTcs Gpanus
MeTamopdusma, oocyxkaatorcs P-T yciioBusi BOBHUKHOBEHHUSI pacCMaTPUBAEMbIX METaAMOP(PUUECKUX TTOPO/I.

Mertanenutsl. [IpoBoauTcs n3ydeHue moa MUKpOCKOIIOM clieyromux nopo. Mexonueie mopoas! meranenuToB. Oumntel. CitoisHbIE
CJIaHIIBI.

JlaGopatopHoe 3ansaTue 13. Metanenutsl. M3yuyatoTcs rHelchbl, UX pa3HOBUAHOCTH. MUrMaTUThI, OyXUThl. KOHTaKTOBBIE POTOBUKH.

JlaGopaTopHoe 3ansiTue 14. Meta6a3utsl. McxoaHble mopo/ sl (0OCHOBHBIE 3 y3UBHbIE M HHTPY3UBHBIE IOPOABI, I'payBakkH, Ty(sl). [loppuputonas.
3enenble cnanupl. [lapa- u oproamduOOIUTHIL.

JlaGopaTopHoe 3ansiTue 15. Mera6a3utsl. PaznuuHble KpUcTAIMUECKUE caaHlbl. DKIOTUTHI. [ TaykodaHoBble cnanibl. KOHTaKTOBBIE pOTOBHUKH.

JlaGopaTopHoe 3ansaTue 16. MpamMopsl U KBapUUTHl pa3nuyHbIX (anuii meramopdusma. O0630p MeTacoMaTH4ecKux mopoa. I'peilseHn3npoBaHHbIe
rpaHuThl U rpeizenbl. CkapHbl. bepe3uTtsl. JIucTBUHUTEL. BTOpryHbIe KBapIUTHI.

JlabopaTopHoe 3anaTue 17. CamocrosTenbHas pabota no Mmeramoppuueckum nopoaaM. CTyfaeHTaMm mpearaercst onucars | muug u3 nuudorexku
Kadeapel.

JlabopaTopnoe 3ausitue 18. [ToBropenue. MtoroBas KOHTpoIbHAs padboTa.



6. @oHX OLIEHOYHBIX CPEICTB /IJIsl OLEHMBAHUSA Pe3yJIbTATOB 00y4YeHH sl M0 M CHUILINHE (MOAYJII0):

6.1. TunoBblie KOHTPOJIbHBIC 3aIaHUS UJIX UHBIC MaTEePpHAJIbI IJISl MIPOBECACHUSA TEKYIIECI0 KOHTPOJIA YCIIEBAEMOCTH.

Texymmii KOHTPOJIb YCBOSHUS TUCIMITIMHBI OCYIIECTBIISCTCS MPH cjaue KakbIM CTYICHTOM BBIMOJIHEHHBIX KOHTPOJIBHBIX padoT U pedepaToB
JUist TEKyIIEero KOHTPOJIS CTYICHTOB B X0JI€ CEMECTPa MPOBOIATCS KOHTPOJIBHBIE OIPOCH! M PaOOTHI.

CamocrosTrenbHas paboTa CTYACHTOB B y4eOHOM J1a0OpaTopuu 3aK/IOYaeTcs B ONMUCAHUU JIBYX JOMAalIHMX LUIMGOB: 1. onpelesneHue ONTUYECKUX
CBOMCTB Kakoro-iu0o moposoodpa3yoouero MUHepasa; 2. ONMCaHue MarMaTUYecKol WM MeTaMOp(pUYecKoil MOpo/bl, ONpe/eieHue ee Ha3BaHUs U
re0JIOTHYECKUX YCIIOBHUM 00pa3oBaHusl.

Texyiuit KOHTPOJIb IO YCBOEHUIO JEKIIMOHHOIO MaTepHalla OCYILIECTBIISIETCS TECTUPOBAHUEM CTYAEHTOB Ha JieKIUsaX. TecTsl paccuntanbl Ha 10 — 15
MuHyT. Kpome Toro, cTyneHTam npeziaratorcest TeMsl 11t pedepatoB. OKoHUATENbHA aTTECTALUs CTYAICHTOB IO JIEKIIMOHHOMY KypCY IPOBOJIUTCS Ha
JK3aMEHe.

Texyuuii KOHTPOJIb MO YCIIEBAEMOCTH CTYAEHTOB Ha JJAOOPATOPHBIX 3aHATHUSAX OCYIIECTBISIETCS IYTEM YCTHBIX U NMHUCbMEHHBIX OIPOCOB, MPOBEPKU
pe3yabTaTOB ONHUCAHUSA JOMAIIHUX HUIH(OB, KOHTPOJIBHOW pabOThl MO KPUCTAIIIOONTHUKE, CAMOCTOSATENIBHBIX Pa0OT MO ONMUCAHUIO IUIM(OB FOPHBIX
II0pO/I, HAIMCAHUIO pedepaToB M0 KPUCTAIUIOONTHKE U TOPOJI000pa3yIOLIUM MUHEPAIaM.

IIpumepbI TECTOB K JEKIUIM:
Tect 1
1. Cnenyromasi 0COOEHHOCTh TTOPOJ] XapaKTePU3yeT TOJIEUTOBBIE I U3BECTKOBO-IIEIOYHbIE  0a3albThI?
«B aCCOIMAINUAX BYJKAHHYECKUX ITOPOJ] 3HAYUTEIIHHO TIPE0OIIaIa0T HAJl TIOPOJIaMU CPEIHETO U KHCIIOTO COCTABOBY
2. aiite Ha3BaHus 3((y3UBHOM TOpPHOI MOpoIe
OOGr11as CTpyKTypa mopoisl HopdupoBast, BKparuieHHUKH peacTasienst Ol,
CPx u PI, ocHoBHast Mmacca — mukponutsl Pl, CpX u cTekio
3.13 kakuX MHHEPAJIOB COCTOUT POTOBOOOMAHKOBBIN TUOPUT?
HazoBute 3¢ y3uBHBIE TOPOABI HOPMAILHOH MIETOYHOCTH CPETHETO COCTaBA.
5. W3 kakux JeMKOKpaTOBBIX MUHEPATIOB COCTOUT TPaHUT?
6. Ha3oBUTE WHTPY3UBHYIO IOPOTY
Pl — 30%, Bt-5%, Q — 30%, ocTaibHOE — KaJTHUEBBIH ITOJIEBOM IIITAT
Tect 2
1. Cnenyromasi 0COOEHHOCTh XapaKTEPHU3yeT TOJICUTOBBIC MITH W3BECTKOBO-IIIEIOYHBIEC 0a3aIbThI?



«B aCCOLMALIUAX BYJIKAaHUYECKUX MOPOJ, KaK MPaBUiI0, HOTIMHEHBI TOpoaM 0oJiee KUCIOro cocTaBa (IIpeodiagaroT aHIe3UThI )

2. Hazosute nopony :

BKpaIUICHHHUKY 1adpagopa (25%) u aBrurta (5%) norpyeHbl B THAIONMUINTOBYIO OCHOBHYIO MAacCy U3 MUKPOJIMTOB IJIarMOKIa3a, TUPOKCEHA U CTEKIa
3. VI3 KaKuX TJIaBHBIX MUHEPAJIOB COCTOUT OMOTUT-POrOBOOOMAHKOBBIN KBAPIIEBBIN THOPUT?

4. HazoBure 3¢ y3uBHYIO IOPOTY, SBISIONIYIOCS XUMUYECKUM aHAJIOTOM KBapIIEBBIX CHEHUTOB

5. U3 Kakux JEUKOKPATOBBIX MUHEPAJIOB COCTOUT IPAHOIUOPUT?

6. HazoBute MHTPY3UBHYIO OPOIY

Pl —20%, Hbl - 7%, Q — 15%, ocTraibHO€E — KaJIMEBBI IOJEBOM IIIAT

Tecr 3

1. Cnenyromniasi 0COOEHHOCTh XapaKTEPHU3yeT TOJICUTOBBIC MU U3BECTKOBO-IIIEIOYHbIC Oa3aIbThI?

«crararoT MOILHbIE OJJHOPOIHBIE IO COCTaBy 0a3albTOBbIE TOJIIY WM BCTPEYAIOTCS B aCCOLMALIMU C UCTAHIUTAMU (3KEIE3UCTBIMU aHAE3UTAMMU )»
2. HazoBute nmopoay

CrpyxTypa nophupoBasi, BKpalULICHHUKH — aBIUT U JJAOPOJOpP, OCHOBHAs Macca — MHTepCepTalibHasl, COCTOUT U3 OCHOBHOTO CTeNa, MUKpPOIHUTOB Pl
u
3. VI3 kakuXx rJ1aBHBIX TOPOA000PA3YIOIIUX MUHEPATIOB COCTOSIT pOTOBOOOMAHKOBBIE KBAPIIEBbIE CHEHUTHI?
4. HazoBute 3 py3uBHBIEC TOPOBI, SBISIOIMINECS XUMUUECKUM aHAIOTOM KBapIIEBBIX CHEHUTOB
5. 13 xakux JeHKOKpaTOBBIX MUHEPAIOB COCTOUT IPAHOCUEHUT?
6. HazoBuTe MHTPY3UBHYIO TOPOAY
Pl — 6%, Hbl-15%, Q — 15%, ocrajapHOE — KaJIMEBLIH ITOJIEBOM AT
Tect 4
1. Cnenyromasi 0COOEHHOCTh XapaKTEPHU3yeT TOJICUTOBBIC WU U3BECTKOBO-IIIEIOYHbIEC 0a3aIbThI?
«00pa3yloT MOKPOBBI, MIaTo0a3aabThl HA KOHTHMHEHTAX M IOKPOBBI B OKEaHaX, BO3HMKAs B pe3yibTaTe JIMOO TPEIIMHHBIX M3IUSHHUM, OO0
M3BEP)KEHUH 13 HIUTOBBIX BYJIKAHOB LIEHTPAJIbHOTO TUIIA»
2. HazoBure 3 Qy31uBHBIYIO IOPOAY, SABISIONIYIOCS XUMUYECKUM aHaJI0roM rabopo-HOPHUTOB.
3. 13 kakux IJIaBHBIX TOPOI000PA3YIOIIUX MUHEPAIOB COCTOUT KJIIMHOMUPOKCEHOBBIM CHEHHUT?
JlaBOBbIE IOTOKH aHJIE3UTOB OOBIYHO 3HAUUTENHHO O0JIee KOPOTKHE U 0oJiee MOIIHbIE, yeM y 0a3zanbToB. [louemy?
5. U3 xakux JEHKOKPATOBBIX MUHEPAJIOB COCTOUT IIJIAarMOTPAHUT?
6. HazoBuTe HMHTPY3HMBHYIO IOPOLY
Pl — 30%, Bt-5%, Q — 40%, ocTaibHOE — KaJTHUEBBIH ITOJIEBOM IIITAT
Tect 5

1. CHGI[YIOIJ.I&SI 0COOEHHOCTh XapaKTCPU3YCT TOJICUTOBBIC NJIN U3BECTKOBO-IICIIOYHBIC 0azanbThI?



«UX U3BEPKEHMsI HOCAT SKCILIO3UBHBIM XapakTep U COMPOBOXKIAIOTCA 00pa3oBaHHEM OOJIBIIOTO KOJWYECTBA MUPOKIACTUYECKOTO U CMELIaHHOTO
(ByJIKAHOTEHHO-0CAJOYHOI0) MaTepHaa »
2. Kak nazpiBaercs 3¢ y3uBHbIit ananor radbopo?
3. VI3 kakuX IIIaBHBIX MTOPOI000PA3YIOIIUX MUHEPAIOB COCTOUT (PeppoauopuT?
4. HazoBute mopoy ¢ moppupoBoii cTpykrypoil. Bkpamnennuku npeacrasnenst [In, PO(6a3anpraueckas). CTpyKTypa OCH. MAacChI - MAJIOTAKCUTOBAS
5. N3 kakux NeHKOKpaTOBbIX MUHEPAJIOB COCTOUT TOHAJIUT?
6. HazoBuTe MHTPY3MBHYIO TOPOIY
Pl —50%, Bt+Hbl-15%, Q — 20%, ocTajapHO€E — KaJIMEBBII ITOJIEBOM IIIaT
Tect 6
1. Cnenyromniasi 0COOEHHOCTh XapaKTEPHU3YET TOJICUTOBBIC UM U3BECTKOBO-IIIEIOYHbIC Oa3aIbThI?
«CBSI3aHBI CO CTPATOBYJIKAHAMU IEHTPAIHHOTO TUIIA, PA3MEILIEHUE KOTOPBIX KOHTPOIUPYETCS TIIYOMHHBIMH Pa3JIOMaMU»
2. laiiTe HazBaHus 2P Py3uBHOI MUHIATIEKAMEHHOM TOPHOI MOpoIe
KpymHbIe (10 1—1,5 ¢M) KpHUCTaIBl OCHOBHOTO TUIATMOKIIA3a M KIIMHOIHMPOKCEHA TMOTPYKEHBI B BUTPO(UPOBYIO OCHOBHYIO MAacCy W3 CTEKJIA,
MUKPOJIUTOB JIabpajopa 1 MUPOKCEHA.
3. HazoBuTe nmopoay ¢ THnuauoMoppHON CTPYKTYpOii, cocTosInyto u3 porooii oomanku (30%) u annezuna (70%)
4. HazoBute nopoay ¢ noppupoBoii CTpyKTypoi,
BKparuieHHUKH — Pl u 6a3ansTudeckas Hbl, ocHoBHas Macca — MUKPOJIUTHI aHIe3MHA
5. Kakue TeMHOIIBETHbIE MUHEPAJIBI Yallle BCETO MPUCYTCTBYIOT B TPaHUTE?
6. HazoBuTe MHTPY3UBHYIO MOPOIY
Pl — 20%, Hbl+Bt-20%, Q — 20%, ocTaipHOE — KaJIMEBLIH ITOJIEBOM AT
Tect 7
1. Cnenytomasi 0cCOOEHHOCTH XapaKTepU3yeT TOJIEUTOBBIE UITH U3BECTKOBO-IIEIOYHbIE 0a3albThI?
«B KaueCTBE MEPBUYHBIX MUHEPAJIOB (BKPAIJICHHUKOB), KpOME IIarMOKIa3a, OOBIYHBI TOJIEKO MOHOKJIMHHBIE MUPOKCEHBI (JIUOTICH]I-aBTUTOBOTO U
MUKOHUTOBOTO PSTIOB)»
2. HazoBure cnenyroyio 3¢ y3uBHYI0 MOpoy:
BKpaIUIeHHUKHU Jadpanopa (25%) u aBrura (5%) MOrpyKEeHbI B THAJOMHIMTOBYIO OCHOBHYIO MacCy M3 MHUKPOJHMTOB OCHOBHOTO IUIarHOKIIa3a,
MUPOKCEHA U CTEeKJIa
3. HazoBuTe nopoay ¢ THIUIUOMOPPHON CTPYKTYpoOii, cocTosuryto u3 ouorura (30%), ksapua (10%) u anaesuna (60%)
4. Hazosute nopoxay. Ctpykrypa nopduponas. Bkpamnennuku - Pl, Hbl(6azanetuueckast), Bt, Cpx. CTpykTypa OCHOBHON MacChl — MUKPOJIUTOBAS
5. Kakue uHTpy3uBHBIE TOPOABI OTHOCSITCS K TPAHUTOUIaM HOPMAJIbHOM IIEIIOYHOCTH?
6. HazoBuTe MHTPY3UBHYIO MOPOAY



Pl — 50%, Bt-10%, Q — 30%, ocTaibHO€E — KaJIMEBBII IOJEBOM IIIIAT
Tect 8
1. Cnenyromasi 0COOCHHOCTh XapaKTePU3YET TOJICUTOBBIC WITH U3BECTKOBO-IIEIIOYHBIE 0a3abThI?
«Marmbl 3TOro Tuma (HOPMHUPYIOTCS B YCIOBHSIX HH3KOTO COJEP’KAaHUS BOJBI, MOCTYMAIOT K MOBEPXHOCTH B CHJIBHO TEPErPETOM COCTOSSHUH U
CPaBHHUTEJIBHO JIETKO TepstOT (pronHbIe KOMIIOHEHTHI (conepkanue H20 cocrapnsietr 0,1—0,5%). «Cyxue» MarMbi»
2. [atite Ha3BaHus 3¢ Oy3MBHON TOPHOU MTOPOJIE
CrtpykTypa nopoas! apupoBas, HHTepcepTaabHas U ciaoxkeHa miarunokiazom Ne60 (40%), arutom (40%) u crekiiom ocHOBHOTO coctaBa (20%)
3. HazoBute mopoay ¢ runuauoMopdHOi CTPYKTYpOil, cocTosllyto u3 poroBoil oomanku (20%) knunonupokcena (10%), miarnokiasa (20%),
KanueBoro mnojesoro mmata (50%)
4. B kakux reolvHaMU4eCKUX 00CTaHOBKaxX 00pa3yroTcs aHAe3UThl. B kakux o0nacTax oHU HauboJee 4acTo BCTpevyaroTcs?
5. B xakoit mopoje 60Jb111e KBapIia, B TPaHUTE WIH TPAHOAUOPHUTE?
6. HazoBuTE HMHTPY3HBHYIO TOPOIY
Pl — 40%, Bt-5%, Q — 40%, ocTalbHOE — KaJIHUEBBIN ITOJIEBOM AT
Tect 9
1. Cnenyroiasi 0cCOOEHHOCTh XapaKTepU3yeT TOJICUTOBbIE U U3BECTKOBO-IIEIOYHbIE  0a3aibThl?
«BYJIKQHU3M 3TOT0 THMA HE COMPOBOXIAETCS MHTCHCHUBHBIMH B3PHIBHBIMU SIBIICHUSMHU TNPH U3BEPKEHHUSIX MU COOTBETCTBEHHO XapaKTEPU3YETCs
HEOOJBIINM PACIPOCTPAHEHHEM MUPOKIACTUIECKOTO MaTepHUaay
2. HazoBute 3¢ dy3uBHy0 nopoay:
OO6mrast cTpykTypa Mopojibl apupoBasi, OCHOBHON MacChl MHTEpCEpTalibHAs U clokeHa riarnokiazom Ne60 (40%), asrutom (40%) u crexsioMm
OCHOBHOTO cocTaBa (20%)
3. Kakue uHTpYy3UBHBIC TIOPOJIEI HOPMAILHOW MISIIOYHOCTH CPETHETO cocTaBa Brl 3HaeTe?
4.Kaxkue 3¢ y3uBHBIE TOPOIBI ABISIOTCS XUMUYECKUMHU aHAJIOTaMU MHTPY3UBHBIX TTOPOJI HOPMATBHOMN MIETOYHOCTH CPETHETO cocTaBa?
5.113 kakux riaaBHBIX MOPOAO0OPA3YIOIINX MUHEPATIOB (JIEMKOKPATOBBIX M TEMHOIIBETHBIX) COCTOUT HOPMaIbHBIN TPAHUT?
6. HazoBuTE MHTPY3UBHYIO MOPOAY
Pl — 30%, Bt-7%, Q — 35%, ocTraibHOE — KaJIMEBBIH MMOJEBOM IIImaT
Tect 10
1. Cnenyromasi 0COOEHHOCTh XapaKTEPHU3yeT TOJICUTOBBIC WIIN U3BECTKOBO-IIEIIOYHBIEC 0a3aIbThI?
«PacrpocTpaHeHbI B COBPEMEHHBIX OCTPOBHBIX JyTraX, Ha aKTHBHBIX KOHTHHEHTAIBHBIX OKPaMHAX aHIUHACKOTO THIA U UX JPEBHUX aHAIOTAX)»
2. HazoBuTe cnenytomryro 3¢ y3uBHYIO TOPOTY
OO0mmas CTpyKTypa MopoJIbl - MopdupoBasi, CTpyKTypa OCHOBHOW MAaccChl - HHTepcepTaibHast. [lophupoBbie BKpaIUICHHUKH MPEICTABICHBI aBTUTOM U
riarnokiazom. OCHOBHasI Macca clioxkeHa miarnokiaazom Ne 55 (70%), crexiaom (5%) u kauHOMUPOKCeHOM (25%).



3. Ha3oBuTe u3 Kakux riaBHbIX MUHEPAJIOB COCTOUT CUEHUT?
4. Kakas ¢ dy3uBHas nopoja ABiasieTcss XUMUYECKH aHAJIOTOM CUEHUTA?
5. "3 kakux J€MKOKPATOBBIX MUHEPAIOB COCTOUT I'PAaHOCUEHUT?
6. HazoBuTe MHTPY3MBHYIO IOPOAY
Pl — 30%, Bt-7%, Q — 35%, ocTalbHOE — KaJIUCBBIN [TOJIEBOM AT
Bomnpochl K TecTaM Mo MarMaTH4ecKuM nopoaam (Jexmuu 1-10)
Bbi0epuTe npaBuJibHbIE OTBETHI

1. K Bynkanunueckum nopoaam HE oTHocsTCS:
a. 3¢ y3uBHBIC; 0. SKCTPY3UBHBIC; B. IKCIUIO3UBHBIC; T. a0UCCAIIbHEIC.

2. Tlpu ob6pazoanmnu HE coobmanuch ¢ TOBEPXHOCTBIO CIICIYIOIINE THITBI IIOPOI:
a. DKCTPY3UBHbIE; 0. CyOBYJIKaHHUYECKUE; B. IKCIUIO3UBHBIE; T. 3(pPy3uBHBIE.

3. C TpeuHHBIMH ByJKaHAMH, B TIEPBYIO O4€pE/lb, CBSI3aHbI CIeIYIOIue (GOPMBI 3aJIeraHus TIOPOJ:
a. DKCTPY3UBHBIE KYI01a; 0. IMH30BUIHBIC TEJIa; B. UTJIbI U OOCIHUCKH; I'. TOTOKHU U TTOKPOBBI.

4. C muTOBBIMH BYJIKaHaMHU, B IEPBYIO O4Yepelb, CBSI3aHBI CeayIomre GopMbl 3ajeranus mopoi:
a. DKCTPY3UBHBIC KYII0/1a; 0. INH30BHUHBIC TEJIA; B. UTJIbI U OOCIHCKH; I'. TOTOKH U TTIOKPOBHI.

5. Camble IpOTSKEHHbIE TOTOKHU JAOT:
a. 6a3anbThl; 0. aHAE3UTHI; B. KUCIbIe 3((y3UBHIL.

6. Tedpa —>TO NPOIYKT U3BEPIKEHUS:
a. BYJIKQHOB [IEHTPAJILHOTO THIIA; 0. BYJKaHOB TPEIIMHHOTO TUTIA; B. IIUTOBHIX BYJIKAHOB.
7. Tlpu ynnotHenuu teppsl HE obpasyrores:
a. Tydsl; 0. ByJIKaHUYECKHE OPEKYNH; B. BYJIKAHOT€HHO-00JIOMOYHBIE TTOPOBL; I'. 3D PYy3UBHI.
8. Jlammmmm — 370!
a. IPOJIYKT M3IUSHUS JaBbl HA TOBEPXHOCTH; 0. COCTABIIAIONIAS MUPOKIACTHYECKOTO MaTeprana;
B. [10P0J1000pa3yoNuil MUHEpaT; I'. ByJIKaHOT€HHO-00JOMOUHBINA MaTepHral pazmepoM Oobiue 100cM.
9. OO6pazoBaHMe HKCTPY3UBHBIX KYIOJIOB MEHEE BCETO 3aBUCUT:
a. OT coCTaBa pacIuiaBa; 0. OT CoJepKaHUs B paciiaBe GurronHON (assl; B. penbeda MOBEPXHOCTH, Ha KOTOPOW MPOUCXOANUT 00pa30BaHNE JaHHBIX
TeNl.
10. ns ["aBaiickux ocTpOBOB HanboJiee XapakTepHO 0Opa3oBaHUE:
a.CTPATOBYIJIKaHOB; 0. ITUTOBBIX BYJIKAHOB; B. TPCIIUHHBIX BYJIKAHOB; I'. ByJKaHU3M HE XapaKTepeH.
11. JInsa Kypunbckux octpoBoB 1 Kamuatku Hambosee xapakTepHO 0Opa3oBaHUE:
a.CTPATOBYJIKAHOB; 0. IIUTOBBIX BYJIKAHOB; B. TPEIIUHHBIX BYJIKAHOB; I'. ByJKaHU3M HE XapaKTepeH.
12. K ¢popmam 3aneranust uHTpy3uBHbIX nopoa HE oTHocsTCS:



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

a. IITOKH; 0. SKCTPY3HUH; B. CUILIBI; I'. JIOMTOJIUTHI.

Haubonpuryro miomans UMEOT:

a. IITOKHU; 0. OATONMTHI; B. HEKKH; T. JIAKKOJIHUTHL.

HaubGonee rimyOuHHON daryeit sBiIsieTcs:

a. runaduccanbHas; 0. abuccanbHas; B. Me30a0uccalbHasl.

HecornacHbie KOHTAKTBI C BMEIIAIOIUMU TIOPOJIaMU UMEIOT:

a. CUJUIBIL; 0. JIAKKOJIMTHI; B. JIOMTOJMUTHIL, I'. JAHKH.

CaMbIMH TTyOMHHBIMH SIBJISTFOTCSI:

a. HEKKH; 0. CHJUIBI; B. MUTMATUT-TLTyTOHBI.

J1.C. Kop>XHHCKHIA CUUTAIT, YTO IPU 00Pa30BaHMH MUTMATHT-ILTYTOHOB BEIYIIIMM IIPOIECCOM SIBIISUIOCH:
a. BHEJPECHUE MarMbl; 6. MarMaTu4ecKoe 3aMeIeHre; B. OOpYyIIICHNE KPOBIIH.

[Topossl, comeprkariue 52-65% SiO2 oTHOCATCS:

a. K yJIbTPAOCHOBHBIM; 0. K CPETHUM; B. K KUCJIBIM; I'. K OCHOBHBIM.

ITopoasl, comepskarue 45-52% SiO2 oTHOCATCS:

a. K yIbTPAOCHOBHBIM; 0. K CPEHHUM; B. K KHCIIBIM; I'. K OCHOBHBIM.

[Topossl, comeprkariue Oonbie 65% SiO2 oTHOCATCS:

a. K yJIbTPAOCHOBHBIM; 0. K CPETHUM; B. K KUCJIBIM; I'. K OCHOBHBIM.

Bsi3k0oCTh pacruraBa MeHee BCETO 3aBHCHUT OT:

a. conepxanus SiOz; 6.comepkanust GIFOMIOB; B. TEMIIEPATYPhI PacIliaBa; I. 3JIEMEHTOB-IIPUMECEH.
K cannyeckum MUHEpasiaM OTHOCSTCS:

a. MUPOKCEHBI; 0. OJTMBUHBI; B. MOJIEBBIC IIMATHI; T'. aM(DUOOITHI.

buroBHUT — 3TO:

a. KUCTIBIN TJIaruokias; 6. OpTOMUPOKCEH; B. OCHOBHOM MIarMoKia3; I. CI0/a.

KpuBas Ha quarpamme, oTpakarolias Hauajio KpUCTAJUTH3AIMY U OTBEUYAIOIIasi COCTaBY PACIUIABOB, HA3bIBACTCS:
a. IUKBUTYC; 0. COUIYC; B. IBTCKTHKA.

Kpucranmm3aius 1miarnokjia3oB MPOUCXOIUT 110 TIPUHITUTTY:

a. DBTEKTUKH; 0. 00pa30BaHUsl HEMPEPBIBHON CEPUU TBEPBIX PACTBOPOB; B. APYrOMY IMPHUHIIUITY.
Kpucrammm3zaius oJTMBUHOB MPOUCXOIUT IO TTPHHIIHITY:

a. DBTEKTUKH; 0. 00pa30BaHUsl HEMPEPBIBHON CEPUU TBEPBIX PACTBOPOB; B. APYrOMY MPHUHIIUITY.
Kpucrannu3zaius opTONUPOKCEHOB MTPOUCXOIUT MO MPUHITUMY:

a. DBTEKTUKH; 0. 00pa30BaHUs HENMPEPHIBHON CEPUU TBEPJIBIX PACTBOPOB; B. APYrOMY IPHHIIHITY.
MUKpOKIIMHOBAS PEIIETKA XapaKTepHA JIS:

a. IJIarMoK1a30B; 0. SHCTATUTA; B. IIOU3UTA; I'. IIISJIOYHOTO TMOJIEBOIO IITIaTa.



29. dopcrepuT — 3TO:
a. MarHe3uaJIbHbIA OJIMBUH; 0. )KEJIE3UCTHIN OJMBUH; B. MATHE3UAIbHBINA MMUPOKCEH; T+ KEJIC3UCTHIN MUPOKCEH.

30. DHCTAaTUT — 3TO:
a. MarHe3uaJIbHbIA OJIMBUH; 0. )KEJIE3UCTHIN OJUBUH; B. MATHE3UAIbHBINA MMUPOKCEH; T+ KEJIE3UCTHIN MUPOKCEH.

31. 'maBHBIM OPOAOOOPA3YIOUIMM MUHEPAIOM, KPUCTAILUTU3YIOIIUMCS U3 MarMaTHYECKOTO paciijiaBa, MOXKET OBbITh cienyromuii amdpuoo:
a. aKTUHOJIUT; 0. TPEMOJIUT; B. POroBasi OOMaHKa; I'. TPIOHEPUT.

32. K monoknmmuHomy nupokceny HE otrocures:
a. caiut; 0. aBTUT; B. JUOTICHUJI; I'. TUTIEPCTEH.

33. K ¢enpnmmarounam HE otHOCHTCS:
a. HepenuH; 0. TCHIIUT; B. OPTOKJIA3.

34. JIns ocHoBHBIX opoa HE xapakrepeH MuHepa:
a. MyCKOBHUT; 0. TMOTICHU]T; B. Ta0pasop; I. SHCTATHT.

35. B kucneix nopoaax HE Bcrpeuaercs:
a. MUKPOKJIMH; 0. OJIMTOKIIa3; B. TUIIEPCTEH; T. POPCTEPUT.

36. AHIE3MH XapaKTepeH JUIs:
a. YJIIbTPAOCHOBHBIX MOPOJ; §. CPETHUX ITOPOJI; B. OCHOBHBIX IOPOJ; T. KUCIIBIX TTOPO/.

37. Ctpykrypa noponsl HE xapakrepusyercs:
a. OTHOCHUTEJIbHOM BEIMYMHON KPUCTAIUIOB; 0. CTENEHBIO0 KPUCTAITIMYHOCTH ITOPOAbI;

B. B3BAUMOOTHOIICHUECM MUHCPAJIbHBIX arp€raToB B IOPOJAEC; I'. IOPAAKOM BBIACIICHUA MUHCPAJIOB.

38. Cnenyrolmasi CTpyKTypa OTpa)kaeT pa3Hylo CTeleHb HIMOMOp(hU3Ma MOPOA000Pa3yIOIINX MUHEPATIOB HHTPY3UBHOM MOPO/IBL:
a. nanuauomop¢Has; 0. runuaromMopHas; B. MaHAJUIOTpUaMopPHast.

39. s uatpy3uBHbIX iopoa HE xapakrepna crpykrypa:
a. rpaHuToBast; 0. opUTOBAs; B. IOUKUIUTOBAS; I'. ahUPOBast.

40. CepuitHO-IOp(pHUPOBBIE CTPYKTYPHI OTPAXKAIOT MPEKIE BCETO:
a. cocTaB paciuiaBa; 0. reoJUHAMUYECKHM PEXUM, CYIIECTBOBABIINII B 36MHOM KOpe MpU OO0pa30BaHUU JIaHHBIX MOPOJ; B. TIIyOHMHY 3apOKICHUS

MarmMaTu4eCKoro paciujiaBa.

41. AanuToBasi CTPyKTypa OTPaXkaer ;
a. TOPAA0K KPUCTAITM3AINN MUHEPAIoB; 0. a0COMIOTHYIO BETMUMHY 3€PEH; B. OTHOCUTEIHHYIO BEJTHUHHY 3€PEH.

42. Muoroo6pasue Mmarmarndeckux mopoj HE cBs3ano c:
a. CyIIIECTBOBAaHHEM Pa3IMYHbIX IEPBUYHBIX Marm; 0. mporeccamu AudhepeHInanuy poJoHaYalbHbIX MarM; B. CyOAYKIIHeH OKeaHUuIeCKOU KOPbI

43. K npoueccam marmatuueckoii sBomor HE otHocuTes:
a. HBOJIIOLIMA pacIljlaBa 3a CueT B3auMoecTBUs ¢ (prongamu; 6. KpucTauIn3auonHas quddepeHunanus; B. AMQepeHuanus npy B3auMoAeCTBUH

C BMCHIAIOIIMMU IMOpoaaMu, I'. IPpOUECC I'paHUTU3AlIUU.



Tect 11
1. Yro Takoe meramophuzm?

2. UTo Takoe M30XUMUYECKHU sl METaMOPPUIECKUX TTOPOA?
3. HazoBute MuHepasbl, BCTpEUYaIOLIUECs TOIbKO B METANEIUTaX.

4. HazoBute MeTamopuyeckyro nopoy, cocTosyto u3 70% KalueBoro NoJjeBoro ImmnaTa u miarnoknasa, 25% ksapua u 5% ouoruta?

5.HazoBute nopony, coctosmyto u3 90% ksapua u 10% onuBuna?
Tect 12

1. HazoBure daxTopsl MmeTamopdu3ma.
2.Yro Takoe mapameramopdur?

3. Kaxk HaspiBaeTcs meramopdudaeckas mopoaa, cocrosiias u3 30% xapia, 40% ouorura u 30% myckoBura?
4. Ha3zoBute MmetaMmopduueckyro mopoay, cocrosuryro u3 60% porosoit oomanku u 40% KkBapiia.

5. Hazourte MeTamophudecKkyro mopoy, cocrosuryto u3z 90% kapoonara u 10% xiaumHOTUpOKCEHA?
Tect 13

1.KakoBa poJib CTpeCCOBOTO JIaBJIeHUs?
2. Yro takoe opromeramopdur?

3. Kak Ha3siBaetcst meTamopdudeckast mopoja, cocrosimas u3 40% xBapua, 40% ouotuta u 20% poroBoit 0OMaHKu?

4. Ha3zoBute MeTaMpuuecKyro nopoay, cocrosiutyto u3 80% ksapua u 20% miaruokiaza?
5. 13 kakux MUHEpaJIOB COCTOUT I'HENc?

Tect 14
1. Yto Takoe mporpeccuBHBIN MeTaMOphU3M.

2. UYro Takoe dammst meramoppuzma?

. Kak Ha3bIBaeTcs MeTamop(puueckas nopoaa, cocrosimas u3 40% ksapua o ouorura u 20% poroBoii 0OMaHKH’
3.K , 40% ,40% 6 20% 0 ?

3. Kak HaspiBaeTcs MetaMopduueckas mopoaa, cocrosamas u3 60% ksapua u 40% nojieBbIX MNAaToB (IUIArkoKIiIa3a u OpTokiasa)?
o

4. U3 kakux riaBHbIX OPO1000Pa3yIOIIMX MUHEPAIOB COCTOUT JIBYCIIIOJITHON KBApIUT?
Tecr 15

1. Yro Takoe perpeccUBHbIN MeTaMOppU3M?

2. llepeuncnure TunoMopdHbIE MUHEPAIbl HU3LIEH cTynieHn Metamopusma?

3. Kak Ha3wiBaetcst Mmetamopdudeckas mopoja, cocrosimas u3 40% xBapua, 40% ouotuta u 20% miarmnoxinasza’?



4.113 kaKuX TJIaBHBIX MOPO1000pa3YIOMIUNX MUHEPAIOB COCTOUT JIGHKOKPATOBBIN THEHC?

5.Kak Ha3zbIBaeTcs nopoaa, cocrosimas u3 30% xsapua, 30% mnarnoknasa u 40% kanueBoro 1moyeBoro mmara?

Tecrt 16

1. Yro Takoe muadropes?
2. Tlepeuncnaure THIOMOP(HBIC MHHEPAJIBI CPEAHEH CTyIeHH MeTaMopdu3ma?

3. Kak Ha3wiBaercst MeTamopdudeckas mopoja, cocrosmas u3 40% ruraruoknasa, 40% smugora u 20% poroBoit oOMaHKu?

4. Kak Ha3pIBaeTcsi MeTaMmopduueckas mopoza, cocrosmas uz 90% ksapua, 10% Ouotura?
5./3 KaKuX IJIaBHBIX MOPOI000Pa3yIOMNX MUHEPATIOB COCTOUT SKIOTHT?

Tect 17
1.Uto Takoe auIOXMMHUYCSCKUH MeTaMOP(pu3M?
2. [lepeuncnure THIIOMOPQHBIC MUHEPAITBI BBICIIICH CTYIIEHH MeTaMmopgu3ma?

3. Kak Ha3zwiBaercs MeTamopdudeckas mopoja, cocrosmas u3 35% kBapua, 25% ouotuta u 40% myckoBuTa?

4. Kak Ha3zpiBaeTcsa Mmeramopdudeckas mopoja, cocrosimas u3 40% kBapna, 5% ouoruta u 20% mnaruokiasa u 35% Kajauero moJjeBoro mmaTa?

5. W3 xakux TIaBHBIX TIOPOI000PA3YIONTUX MUHEPAIOB COCTOUT aM(pUOOIUT?
Tect 18

1. Yro Takoe uzoxumuueckuii Mmeramopduzm?
2. [lepeuncnure OCHOBHbIE H30XUMHUYECKHE MeTaMOp(hUUYECKue psiibl?

3. Kaxk Ha3zbIBaeTcst MeTamopduueckas nopona, cocrosimas u3 40% xmnopurta, 35% cepunumra u 25% anpoura?

4. Kak Ha3pIBaeTcsi MeTamopduueckas nopoja, cocrosimas u3 30% xBapua, 5% 6uotura, 5% myckoButa, u 20% mnarnoknasza u 40% xanuero

OJIEBOrO IImara?
5.13 kakux riaaBHBIX OPOAO0OPA3YIOIINX MUHEPATIOB COCTOUT KBApIIUTO-THEIC?

Tect 19
1. Ha xakue TUIIBI ACNUTCS SHIOTCHHBIH MeTaMOppu3M?

2.IlpuBeauTte npuMepbl NOTUMOPPHBIX MOAUPUKALNNA MUHEPAJIOB.

3. Kak Ha3siBaetcst metamopdudeckas mopoja, cocrosimas u3 40% rurarnokinasa, 25% rpanata u 35% poroBoit oOMaHKu?
4. Kak Ha3piBaeTcsa MeTamopuyeckas mopoja, cocrosimas u3 25% ksapua, 10% rpanara 35% nnaruokinasa u 30% kanauero mosieBoro mmara’?

5.KaxoBsI peiensl coepkaHus KBapla B claHIe?
Bomnpocskl k TecTaM o MeTaMOpGUUIECKUM H MeTacOMaTHYeCKHM nopoaam (exkuuu 10-18)



Bbi0epuTe npaBuJibHbIE OTBETHI
1. Vxaxxute HeBepHOE yTBepkaeHHE. K sHI0reHHOMY MeTaMopdu3My OTHOCHTCS:
a.pernoHaIbHBIN MeTaMOp(u3M 0.KOHTAKTOBBII MeTaMOP(H3M B. JTIOKATbHBIN MeTaMOp(U3M I.yAapHbIil MeTaMphu3M
2. Vkaxxurte HeBepHOe yTBepkieHne. DakropamMu MeTaMopQu3ma SBIsSIOTCS:
a.JIUTOCTaTUYECKoe JaBieHue 0.¢ronIHoe 1aBJIeHNE B. CTPECCOBOE JIaBICHUE
3. C yBenuueHHEM JaBICHUS U TEMIIEPATYPbl IPOUCXOIUT:
a. IPOrpecCUBHBIN MeTaMOp(hu3M 6. perpecCUBHBIN MeTaMOP(U3M B. peTporpaanbiii MeTamopdusm r. auadropes
4. Cnenyromuil Tn MeraMoppu3Ma XapakTepU3yeTcs MOIBUKHOCTIO JIUILb JIETYYUX KOMIIOHEHTOB:
a. AUIOXUMHUYECKUH 0. U30XMMUYECKUN
5.ITpu meramopu3mMe MarMaTU4eCKuX MOPOT BOSHUKACT:
a. mapameTamMopduTel 6. opTOMETaMOP(HUTHI
6.Crnenyroias peakius IpoTeKaeT Mpu Temmeparype npudiauzurensuo 600°C:
a.Ks + Myc = Krmi +Al2SiOs 6. KB + Por. o6m. = pIlu + mIIu + I
7.CoctaB meTamopduueckoii mopoast : 20% - bu; 30% - Ks; 50% - (ILn+Kmmr), nopoia oTHOCHTCS:
a. K ciaHuam 0. K rHeiicaMm B. KBapLUTaM
8. Eciiu metamopuyeckas nmopoja cjaoxeHa IpeuMyIeCTBEHHO POroBoi 0OMaHKON, OHa OTHOCHUTCS K:
a. am(pubonuTam 0. ciaHIaM B. THelcam
9.CtpykTKpa MeTamop(pruecKoi mopoibl, rae IpeodaatoT MUHEPANIBl B BUJIEC YEITYH WU TUIACTUHOK:
a. rpaHo6uacToBas 0. iennao0iacToBas B. HemarobacToBas r. pudpobIacToBas
10. .CtpykTypa MeTaMoppuiecKoi MOpoibl, i€ MpeodiajatoT MUHEPabl, 00pa3yIolue CIlyTaHHbIE BOJIOKHUCTBIE arperarbl:
a. rpaHo6sacToBas 0. ienugo01acToBasi B. HemarobiacToas . pudpodiacToBas
11. Munepansl, THOMOpGHbIE 17151 TOPOJI HU3IIEH CTyIIeHn MeTaMopdu3Ma:
a. cepuuuT 0. MyCKOBHT B. IUPOKCEH
12. Munepainsl, TAIOMOpGHBIE [Tl TOPOJI CpeAHEN CTYIIeHn MeTaMopdu3Ma:
a.xJ10puT 0. poroBast oOOMaHKa B. pPOMOMYECKH I MHPOKCEH
13. Munepainsl, THIOMOpGHBIE 17151 TOPOJI BBICHIEH CTYIIEHH MeTaMopdu3ma:
a. TpeMOJUT 0. poroBasi oOOMaHKa B. pPOMOMYECKHI MHPOKCEH
14. MuHepan, XxapakTepHbIH 11 METANIEIIUTOB:
a. CWUTUMAHUT 0. XJIOPUT B. TPEMOIIUT T'. pOTOBasi 0OMaHKa
15. Munepai, xapakTepHbIN ISl META0A3UTOB:
a.CTaBpOJIUT O. aHJATY3UT B. aKTHHOJIUT B. KOPIUEPUT



16.Crenyromiuiit MUHEpaJ HE OTHOCUTCS K oauMopdHoit moaudukarmu AlxSiOs:
a. CWIUTMMAHUT O. aHJATy3UT B. IUCTEH T'. KHAHUT JI. CTABPOJIUT
17. Ykaxute HEBEpHOE YTBEP K/ICHUE. 3€JIEHbIE CJIaHLbl MOTYT COAEPKATh:
a. aKTUHOJIUT 0. aNbOUT B. TPEMOJIHT T. XJIOPHT . POrOBYIO 0OMaHKy
18. Ykaxure HeBepHOe yTBepkAeHuE. K (anuu 1ByCIIOAsHBIX CIaHIIEB HE OTHOCATCS :
a.KB-OM-KOp/-MYC caHLbl 0.KB-OU-MyC-IpaHaTOBbIE CJIaHIIbI B. KB-OU-KOPAUEPUTOBBIE CIIAHLIBI I'. KBAPL-ONOTUT- KOPJUEPUT TIPAHATOBBIE CJIAHIIBI
19. Ykaxure HeBepHOE yTBepkAeHUE. DUIITUTHI MOTYT COJEPKATh:
a. anbOUT 0. CepULIUT B. KBApI] I'. FPaHAT Jl. CHIJIMMAHUT
20. YkaxxuTe HEBEepHOE yTBEpKIAeHUEe. PoroBuku o6pasyroTcs npu
a.KOHTaKTOBOM MeTamMopdu3me 0. TOKaTbHOM MeTaMoppu3Me B. TEPMATBHOM METaMOP(H3ME T'. pETHOHATBHOM MeTaMophu3Me
21. Accouust MUHEPAJIOB AbOUT+HXJIOPUTHKBAPITaKTHHOIUTHIIHUIOT XapaKTepHa s (paruu:
a. Onua0ToBbIX aM(pubonuTO 0. 3€1eHbIX CIaHIIEB B. (PUIUIUTOB
22. DKJIOTUTHI — ATO:
a. Meranenutsl 6. MeTaba3uTsl B. TOPOJIbl KOHTAKTOBOIO METaMOpP(U3Ma I'. OTHOCATCS K aM(puOoIuTOBON anuu
23. K ¢anusam rimyOuHHOCTH OTHOCSITCS :
a. 9KJIOTUTHI 0. (PUILTUTHI B. POTOBUKHU
24 I'panuTH3aLUs 3TO:
a. AJUIOXUMHYECKUI MeTaMoppu3M 6. MarMaTHUECKUH MPOoIIecC B. METACOMATHUECKUN MTPOLIECC I'. K30OXUMUYECKUH  MeTaMoppu3M
25. Caenytoniyie MeTacOMaTUYECKUE TIOPOJIbl 00pa3yOTCsl HA MarMaTU4eCKON CTaluu:
a. MPONUIIUTHI 0. Fpel3eHbl B. MArHE3UaIbHbIE CKAPHBI . U3BECTKOBBIE CKApHbI
26. Cnenyromiue nopoasl 00pa3yroTcs Ha CTaIMM KUCIOTHOTO BBIIIETAYNBAHUS:
a. 6epe3uT 0. TUCTBEHUT B. MarHe3UaNbHbIM CKapH I'. TPe3eHbI
27.Cnenytouiyie nopoasl 00pa3yroTcsl Ha MO3/IHEH IeT0YHOM CTaluu MeTacoMaro3a:
a. 6epe3nThl 6. BTOPUUHBIE KBAPLUTHI B. IPONUIMTSI I'. Ipei3eHbl
28. JIucTBeHUTHI 0Opa3yIOTCS:
a. IO KUCJIBIM JKWJIBHBIM NTOpoJaM 0. 10 CpeTHUM MHTPY3UBHBIM MOPOAAM B. 10 OCHOBHBIM 3((y3UBHBIM MTOPOJIaM
T. 110 YIbTPAOCHOBHBIM UHTPY3UBHBIM MOPO/IaM
29. MeTtacomaTu4eckuii mporiecc (BbIOpaTh HEBEPHOE):
a. IpoucXoAuT 0e3 u3MeHeHus: 00bEMa Mopoa 6. HOCUT PErHMOHAIBHBIN XapakTep B. XapaKTepU3yIOTCsl 00pa30BaHUEM I'€OJIOTHUYECKUX TeJ C YETKOU

30HAJIBHOCTBIO, ITPH 3TOM,IIPH NEPEXOAC OT 30HBI K 30HEC IMOCJIICA0BATCIIBHO YBCIINUYUBACTCA YU CJIIO MUHEPATIOB



Pexomennyembie TeMbl pedepatoB:

1. Onucanue MHHEpaJOB MpH OJHOM HHKOJIE. Pa3inyme TIaBHBIX TPYII MOPOA0OOPA3YIOIIMX MUHEPAIOB IO LBETY, (OpMe BBIACICHUS,
ONTUYECKOMY penibedy, CIIallHOCTH.

2.  Omnwucanue MHHEpAJIOB NpPU CKPEHICHHBIX HUKOJAX. Pa3nuyme TIaBHBIX TPyHN HOPOA000pasyIoNIMX MHUHEPaIoB IO MaKCHMaJIbHON
UHTEp(EPEHIIMOHHOM OKpacke, Yy yracaHus, yIJIMHEHUIO B ONTHYECKONH OCHOCTH.

3 [Tnarnokiiasel. IX OCHOBHBIE ONITUYECKHE CBOMCTBA, ONPEIECIIEHUE COCTaBA M0l MUKPOCKOIIOM.

4.  OnuBunbl. Ux ontudeckue cBoiicTBa. OnpeneneHue cocTaBa moJ MUKPOCKOIIOM.

5 [Tupoxcensl. Ix onTudeckue cBoicTBa. OrpeesieHre cocTaBa OPTOMUPOKCEHA MOI MUKPOCKOIIOM.

IIpumepHast KOHTPOJIbHAsI PA00TA 0 KPUCTAJVIOONTHKE
Bapuant Nel 1) OnTudeckast HHIMKAaTpUCa IBYOCHBIX KPUCTAIIIOB.
2) Kakyro okpacKy B CKPEIIEHHBIX HUKOJISIX OyJIeT UMeTh SMUA0T Ha pazpese HNEepHEeHIUKYIPHOM TYNOH OucceKkTpuce, eciu Ng — Np
=0.032, ng—nNm=0.005,a d=0.03 mm?
Bapuant Ne 2 1) Pa3pe3 nepneHIuKyIsIpHbIM ONTHYECKON OCH ABYOCHBIX KPUCTAJUIOB B CXOSIIEMCS CBETE.
2) Onpenenure XapakTep IIEOXpOU3Ma MUHEpasa, €ClIU MJIACTUHKA, BbIpe3aHHas EPIEHIUKYISIPHO OCTPOM OMCCEKTpuUce, IPU OJHOM
HUKOJIE OKpalllMBaeTCsl B TEMHBIN CHHE — 3€1E€HBIN U OypoBaTo — 3e1€HbIN 1BeT. [lnacTuHka mapanenbHas MJI0CKOCTU ONTUYECKUX
oceil 1aéT CMEHY OKPAacoOK OT CBETJION KENTOM 10 TEMHOM cHHE — 3e€HOM. ONTUYECKN 3HAaK MUHEpaJIa OTPULIATEIbHBIM.
BapuanT Ne 3 1) Pa3pes neprneHauKynsapHbIi OCTpOil OMCCEKTpHCE ABYOCHBIX KPUCTAIIJIOB B CXO/ISAIIEMCS CBETE.
2) Kak opHeHTHpOBaH pa3pe3 ONTHUYECKON HHIMKATPUCHl KPUCTAUIA, €CIUM B ITOM CEUEHUHM H3MEpEeHbl MOCTOSIHHBIA IOKa3aTelb
IIpesIoMJIeHus, paBHbIN 1.362, n nepeMeHHbIi, nexamui B npenenax 1.350 — 1.482 ? Onpenennre onTUYECKUI 3HAK MUHEpaJa.
Bapuant Ne 4 1) CobcTBeHHas OKkpacka MUHepaia — €€ MPUYUHbBI U 3aKOHOMEPHOCTH U3MEHEHHUSI (IIIEOXPOU3M, €0 TUIIbI, CXemMa abcopOoLun).
2) Kakyro MakcuMaibHYI0 UHTEPHEPEHIIMOHHYIO OKPACKY MPY CKPEIIEHHBIX HUKOJSAX JTOJKEH UMETh KPUCTaJlI releHOepruTa, eciu Ng =
1.757, nm=1.751, np=1.732,ad = 0.03 mm ?
Bapuant Ne 5 1) OnTtuueckuii penbed M marpeHeBas MOBEPXHOCTb MUHEPAJIOB — MPUYMHBI UX BO3HUKHOBEHUS, ONpEAENIEHUE B MUHEpaiax Mo
MUKPOCKOIIOM, TPYIIITUPOBKA MUHEPAOB I10 3TUM XapaKTEPUCTUKAM.
2) MuHepai uMeeT 5KeITOBATO — 3eJIEHYI0 OKPAcKy napamienbHo Ng, CBETIIO — CHHIOK nMapauiedbHO Nm, 1 TEMHO — CHHIOIO TapajiebHO
Np; Nm ~ b, cNg = 85°. Ha kakom paspese u kak OyJeT pacroiioXKeH yUIMHEHHEM MHHEpAN NMPH TEMHO — CHHEM OKPallMBaHUH, €CITH
IUIOCKOCTB IJIaBHOTO CEYEHMSI NTOJISIpU3aTopa NapajulebHa TOPU30HTAIBHON HUTH KpPECTa.
Bapuant Ne 6 1) MHTepdepeHInoHHbIe OKPAaCKH MUHEPAJIOB — IPHUYMHBI BOSHUKHOBEHUS, YCIIOBHS HAOIOIEHUS, HCIIOIB30BAHUE TIPU UCCIIEIOBAaHUN
MUHEPAJIOB.



2) Ha pa3pe3e napajuienbHOM IUIOCKOCTH ONTHYECKHX OCe MOHOKJIMHHOTO MHPOKCEHA B CXOSIIEMCS CBETE€ BUJIHO CUMMETPHUYHOE
okpamuBanue: romybosato — 3enénoe B C3 u FOB kBanmpantax u 3enenoBaro — xénroe B CB u K03 kBagpantax. [lpu BBeneHun
komneHcaropa B C3 u FOB kBagpanTax okpacka noHuxkaercs. OnpeneianuTe ONTHYECKUNA 3HaK MUHEpaIa.
Bapuant Ne 7 1) [louemy Ha pa3pese nepneHIuKyIIPHOM ONITHYECKOI OCH OJJHOOCHOTO U JIBYOCHOTO KPUCTAJUIOB B CXOSIIEMCS CBETE HAOIIOIA0TCA
pasHble HHTep(epeHINOHHbIE HUTYPBI?
2) Kak npoxoauT pa3pe3 ONTHUYECKON MHAMKATPUCHI KPHUCTAJIa U KaKOB €ro ONTHYECKUW 3HAK, €CIIM B 3TOM CEYEHHUU OIPEJICICHbI
MepeMEHHBIN MoKa3arenb npenomiaeHus 1.572 — 1.776 u noctostHabM 1.750 ?
Bapuant Ne 8 1) OnpeznenieHne 0CHOCTH, ONITHYECKOTO 3HAKa U yrila ONTHYECKUX 0CEH MUHEPAJIOB.
2) Kakyro okpacky B CKpEUICHHBIX HUKOJIAX OyAeT UMETh SMUAOT Ha pa3pese MEePIEeHIUKYISIPHOM TYIOM OHCCeKTpHCce, eCiu
Ng—Np = 0.032, ng— nm =0.005,a d=0.03 mm?
Bapuant Ne 9 1) Uto Takoe komneHcaTop? Kak oH yCTpOeH U UCTIONb3yeTCs?
2) Kakyro oKpacKy B CKpEIIEHHBIX HUKOJISIX Oy/IeT MMETh SMHIOT Ha pa3pe3e HEPIEHIUKYIIPHOM TYNON OUCCEKTpUce, eciu Ng —
np =0.032, ng— nm =0.005, a d=0.03 mm?
Bapuant Ne 10 1) Yron nmoracanus ¥ 3HaK yJUIMHEHUS MUHEpaIoB. UTO XapaKTepHU3yIOT 3TH KOHCTAHTHI U KaK OHU OINPEAETSIOTCS?
2) Kakyro makcuManbHy0 HHTePGEPEHIIMOHHYIO OKPACKY IIPH CKPEIIEHHBIX HUKOJISIX JOJKEH UMETh KPUCTAJLI reieHOepruTa, eciu Ny
=1.757,nm=1.751, np=1.732,ad = 0.03 mMm ?
BapuanT Ne 11 1) Yto Takoe nzoxpomarnueckue kKonpa? Kak oHu BO3HMKAIOT IPU  HAOJIOJACHUU B MUKPOCKOIIE; KaK UCHOJb3YIOTCS MIPU U3 yUCHUH
MUHEPATIOB?
2) Ha pa3pese napajuieabHOM IUIOCKOCTH ONTUYECKUX OCEH MOHOKJIMHHOI'O MUPOKCEHA B CXOASILEMCS CBETE€ BUAHO CUMMETPUYHOE
okpammBanue: roiayooBato — 3enéHoe B C3 u OB kBampantax u 3eneHoBato — xkénroe B CB u KO3 kBagpantax. [lpu BBeneHuun
komneHcaropa B C3 u FOB kBagpanTax okpacka noHmxkaercs. OnpenennTe ONTHYECKUA 3HaK MUHEpaa.

6.2. TUNOBbIE KOHTPOJIbLHbIE 3aJaHUS MJIN HHbIEe MaTePHAJIbI 1JIsl IPOBeJeHUs] IPOMEKYTOUHOM aTTecTalHuM.

Ilpumepnulii nepeuens 60nPOCO8 NPU RPOMENCYNMOYHOU AMMECMAUUN:

[TonsaTHe 0 Marme, ee cocTaB, CTPYKTypa MarMaTHYECKOr0 PacIuiaBa.

[TpoucxosxaeHne MarmMbl, IIEPBUYHBIC MarMbl, TIABHBIE MTPOIECCHI, TPUBOASIINE K MAarMaTHIECKOH IBOITIOIUH.

3. OxnaxJIeHHe U KPUCTAJUIM3alKs MarMaTHYeCcKiX paciuiaBoB. OOIIue MpeICTaBIeHUs O IarpaMMax IJIaBKOCTU O MPUHIIMITY S9BTEKTHKHU U
TBEPJIBIX PACTBOPOB. BimsiHME TUKBUIYCHOH (ha3bl HA TEMIIEpaTypPhl IUKBHIYCA U COTHIYCA.

®opMbI 3aieraHusi HHTPY3UBHBIX TOPHBIX MTOPO/I.

®opMEI 3aeraHus BYJTIKAaHHYECKUX TOPHBIX TIOPOI.

XUMHUYECKUI COCTaB FOPHBIX OPOJ, BAPHALIMHU CO/ICPKAHUS TTTaBHEHIIINX OKUCIIOB. POJIb BTOPOCTENEHHBIX (MaJIbIX) 3JIEMEHTOB.
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CBs13bp XMMHYECKOI'0O U MHHEPAIBHOI'0O COCTaBOB I'OPHBIX ITOPOI.
I'naBHBIC NETPOIrCHHBIC 3JICMCHTHI. BapI/IaI_[I/H/I COI[ep)KaHI/If/'I T'JIaBHBIX HOpOI[OO6p33yIOH.II/IX QJICMCHTOB B MarMaTU4CCKHUX I'OPHBIX MOPOJax.
BapI/IaI_[I/IOHHI)Ie MNETPOXUMHUYCCKUE JUarpaMMEBI . KJ'IaCCI/I(l)I/IKaHI/IH MarMaTU4€CKuUX rOpHbBIX MMOPOa IO KPEMHE3EMY U LICTIOYaM.

. KHaCCI/ICI)I/IKaL[I/ISI MAarMaTU4CCKuUX ropHbIX nmopoa no XuMH4€CKOMY U MUHCPAJIbHOMY COCTAaBY
11.

['maBHBIE, BTOPOCTENIEHHBIE, BTOPUYHBIE MUHEPAJIbl. POJIb KOJIMUECTBEHHBIX COOTHOUICHUI MUHEPAIOB JJIs KilacCU(PHUKAIIMN MarMaTH4YeCKUX
TOPHBIX TTOPO]I.

[ToponooOpa3yromire MuHEpalbl U UX 3HaUCHUE 7S KJacCU(PHUKAIMH MarMaTHYE€CKUX TOPHBIX ITOPOJ.

Canmueckue u pemudeckue muaepaisl. Psg boyasna.

O0630p rmaBHEHIIMX TPYIII MOPOA000Pa3yIIIUX MUHEpaoB. [loseBbie mmarsl.

O030p TIaBHEHIIIHX TPYIII TOPO000pa3yOINUX MHHEPAIOB. OJIMBHH.

O0630p rmaBHEHIIMX TPYIII MOPOA000pa3yIOIUX MUHEpaIoB. [TupokceHsl.

O030p TIaBHEHIIIHX TPYIIIT TOPOT000PA3YIOMIUX MHHEPATOB. AMGPHUOOIIBL.

O0630p rmaBHEHIIMX TPYIII TOPOA000pa3yIOIUX MUHEPATOB. CIIIO/IbI.

TeKCTypBI U CTPYKTYPBI MArMAaTHYECKUX TOPHBIX TTOpo. [ maBHelme (hakTopsl UX OMPECIIIOIIHE.

CTpyKTypbl ByJKaHUYECKUX TOPHBIX TOPO/I, (aKTOPBI ONPEALISIONINE UX BOSHUKHOBEHHUE.

CTpYKTYpBI IUTYTOHUYECKUX TOPHBIX TIOPO/I, PAKTOPBI, OMPEACIAIONINE MX BOZHUKHOBEHHE.

Yabrpamadutel. XumusM. [loponoobpasyromue muHepanisl. PaznoBuanocT u kiaccupukanud. OTimyne ynbrpamaduroB oT
YIBTPAOCHOBHBIX MOPO/I.

VY bpTpaocHOBHBIE ropHBIEe TOpoabl. XuMusM. [Topogoobpazyromue Munepainsl. PasHoBunHocty u kiaccuduxanus. Bynkanudeckue u
TUTYTOHHYECKHE TOPHBIE TTOPoIbl. CTPYKTYPHI M TEKCTYPHI. BTopudHble n3MeHeHus. DOpMEBI 3aIeTaHus M Te0JIOTHICCKOE TTOJI0KEHHUE.
[TpuHaIEKHOCTD K (hopMaIUsIM

OcHoBHBIE TOpHBIE TOPOABL. XuMu3M. [Topomoodpasyromue muaepansl. Kitaccudukamnus mo XuMUIeCKOMY M MHHEPAITBHOMY COCTaBY.
[IpoucxoxkaeHre MarMm OCHOBHOT'O COCTaBa.

OcHOBHBIE TOpPHBIC MOPOABL. BylkaHwdeckne TOpHBIE TOPOAbl. CTPYKTYphl M TEKCTypbl. BTopuunbie u3MeHeHus. DOopMmbl 3ajeraHus.
[TpuHaIEKHOCTD K (OpMAIUSAM U MarMaTHUECKUM CEPUSIM

OcHoBHBIE TOpHBIC TOpoAbl. [lmyroHMuYeckne ropHbIE MOpoaAbl. CTPYKTYpHI M TEKCTYypbl. Bropmunbie u3MeHeHUs. DOpMBI 3alieraHus.
[TpuHaIEKHOCTD K OpMAIUSAM U MATMAaTHUYECKUM CEPHSIM.

Cpennue ropHbie Topoibl. XuMu3M. [Topomoobpa3zyromue MuHepansl. Kinaccudukaius o XuMHIeCKOMY U MUHEPATLHOMY COCTaBY.

Cpennue ropHble mopobl. Bynkanuueckue ropubie mopoisl. CTpYKTYpBI U TEKCTYpbl. Bropuunbie uamenenus. [IpuHaiiexxHocTh K popMarusm
¥ MarMaTudeckum cepusiM. Dopmel 3aeranusi.

Cpennue ropusie moposl. [Imyronndeckue ropabie mopoabl. CTPyKTYphI ¥ TEKCTYphl. Bropuunbie uzmenenus. [IpuHaane:xHOCTh K popMaIusm
¥ MarMaTudeckuM cepusiM. DopMebl 3aieraHusl.

Kpemuekucisie ropabie mopoasl. XumusM. [lopomoodpasyronue muHepansl. Kimaccudukaius mo XuMHIecKoOMy U MUHEPaTbHOMY COCTaBY.
Kpemuekucibie TopHBIE TOpOBl. Bynkanndeckue ropHeie mopoabl. PasHoBumHocTH U Kiaccudukamnus. CTpyKTYpsl M TEeKCTYpbl. BTopudHbIe
n3MeHeHus. GopMbI 3aneranusl.
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Kpemuekucable ropabsie mopojisl. [limyronnyeckue ropusle nopoasl. PaznoBuaHoctu u knaccudukanus. CTpykTypsl M TEKCTYpbl. Bropuunble
n3MeHeHus. PopMbl 3ajieraHusl.

Kpemuekucible ropusie nopojsl. JKuiabHble ropHsle mopoabsl. PasHoBumHoctu M kinaccudukanus. CTpyKTypsl M TEKCTypbl. BropuuHble
n3MeHeHus. PopMbl 3aIeraHusl.

I'panuronsel. PasHoBuanocT u kiaccudukanusa. CTpykTypsl U TeKCTypbl. Bropuunble uaMeHeHus. Mexanu3Mm GOpMHUpPOBAHUS TPAHUTOUTIOB
pa3HbIX r1yOuH. @OpMBI 3aJIeranusl.

ITupoknactuueckue ropHsie Nopoabl. VX pa3HOBUIHOCTH U KIacCU(UKALMSL.

[Tonsarue o meramopdusme, hakropsl MeTamophuszma. IIporpeccuBHBIN U perpeccuBHBIN (IuadTOpe3) MeTaMOpHU3M.

Musepaisl MeTaMopdudeckux nopoa. MuHepanbHble napareHe3uchl. TunomopdHsie MuHepassl. anun MetamphusMa.

CTpyKTYypBI U TEKCTYPBI METaMOp(HUIECKUX MOpOJ. BiusHue cTpeccoBOro naBieHus HA 0COOCHHOCTH TEKCTYP U CTPYKTYP MeTaMOp(HUYIecKux
HIOPOI.

Oo6mas cxema ¢anuii Mmeramopdusma. M3oxumuueckuii U aioXuMuYeckuii Mmeramopdusm. Pernonansueiii MetaMmophusM. TUIIBI JTOKaTBHOTO
MeTtamopdusma. M3oxumuueckue psijibl.

[TpoxykTel MeTaMOp(H3Ma TTUHUCTHIX OTIOXKEeHUN (MeTanenuThl). Vicxonusie mopoas! (TauHbl). OuiuTel. MUHEpaIbHBIN COCTaB, TEKCTYPHI,
CTPYKTYPBbI, TAIIOMOP(HBIE MUHEPAIbI.

[TpoxykTel MeTamopdu3Ma TIMHUCTBIX OTIOXKEHUH (MeTamenuthbl). CirofsHble claHmbl. MHUHEpaTbHBIA COCTaB, TEKCTYpBI, CTPYKTYPHI,
TUNIOMOP(HBIE MHUHEPAIBL.

[TpoxykTel MeTamoppu3Ma TIIMHUCTBIX OTJIOXKEHUH. [HEHChl M WX pPa3HOBUIHOCTH. MMHHEpaJIbHBI COCTaB, TEKCTYpPbI, CTPYKTYDHI,
TUNIOMOP(}HBIE MUHEPAIBI.

[IpoaykTsl MeTaMOppU3Ma IITMHUCTBIX OTJIOXKEHUH (MeTanenuTsl). byxuTsl. KoHTaKkTOBBIE POTOBUKH.

MurmatuTel, rpaHUTU3ALUS

[TponykThl MeTamopdu3Ma mopoj; OCHOBHOTO cocTaBa (MeTtada3uThl). Mcxomubsie moponsl. [lopdupuronasl. 3eneHbie caaHiibl. MUHEpaabHBIM
COCTaB, TEKCTYPBbI, CTPYKTYpPbI, THTOMOP(HBIE MUHEPAJIBI.

[IponykTsl MeTramop(u3mMa HOpOJ OCHOBHOTO cocTaBa (Merada3uThl). AMpuOOomuThL. Pa3nuuyHble KpUCTAIIMYECKHE CIIAHIbl. DKJIOTUTHI.
MuHepanbHBIi COCTaB, TEKCTYPBI, CTPYKTYPbI, THIOMOP(HBIE MUHEPAJIBL.

[IpoaykTsl MeTaMop@u3Ma MOpPoJ OCHOBHOTO cocTaBa (MeTaba3uThl). 3eJeHble U Ii1ayKopaHoBbIe (roayOsle) ciaHibl. MuHepanbHbIN COCTaB,
TEKCTYpPbl, CTPYKTYpPbI, THTIOMOP(HbBIE MUHEPAIIBI.

[IpoaykTsl MeTaMOpdu3Ma yIbTPAOCHOBHBIX MOPO/]

Mertacomaros. Knaccudukanus MmeracoMaTH4ecKux MmopoJl.

Cragnu MetacoMaTo3a. I maBHeHIIIe THIIEI METACOMATHUTOB.



Ikajna u KpUTEpPUHU OLleHUBAHNUS Pe3y/JIbTATOB 00y4eHUs MO JMCUHUIJIMHE IPUMEeHsieTcs Il BceX TUIIOB KOHTPOJIS.

Pe3yabTaTsl «HeynoB/1eTBOPUTEJIBHO» | «Y/I0BJIETBOPUTETHLHO) «Xopouio» «OTaAuIHO»
o0yueHust
3HaHue OCHOB neTporpaduu 3HaHUS OTCYTCTBYIOT dparMeHTapHbIC 3HAHHS Oomue, HO HE CucremMaTuieckue
MarMaTHYECKUX U CTPYKTYPUPOBaHHbBIC 3HaHUS
MeTaMOP(HUIECKHUX TTOPOJT 3HaHUS

YMeHue onpenensits ¢
IIOMOILBIO NOJIAPU3ALMOHHOTO
MHKPOCKOIIA CTPYKTYPY,
MHHEpAJIbHBIN COCTaB,
Ha3BaHUE MarMaTU4eCKON WIH
MeTaMOP(PUIECKON TOPHOM
MOPOJbl U HA OCHOBAaHUU
MOJIyYEHHBIX JAHHBIX J€1aTh
BBIBOJIBI 00 YCIIOBUAX
00pa3oBaHMsI STOW TOPOABI

YMeHus OTCYTCTBYIOT

B nenom ycnemnoe, HO He
CHCTEMaTHYECKOE YMEHUE,
JIOMYCKAeT HETOYHOCTH
HCIIPUHIUITHAIIBHOT'O
Xapakrepa

B nenom ycnemnoe, HO
cofieprKallee OTJeIbHbIC
IpoOEIIbl YMEHHUE.

VYcnemnoe ymeHue

Brnanenue HaBbIkaMu paboOTHI C
MOJISIPU3ALOHHBIM
MHUKPOCKOIIOM U CO
CIIPABOYHOM JIMTEPATYPOU 110
ONTUYECKUM CBOMCTBAM
MHUHEPAJOB, a TAKKE C
MEYaTHBIMU U IPYTrUMU
MCTOYHUKAMHU
METPOJIOTUYECKON

nH(pOpMaLINH.

Hasrikn Biagennsa
OTCYTCTBYIOT

@parMeHTapHOE BIIAJICHHUE
METOANKOM, HAJTMIHe
OT/ICJIbHBIX HABBIKOB

B ienom

c(hopMupOBaHHBIC HABBIKH.

Brnanenue HaBbIkaMu
paboThI C
MOJIIPU3ALMOHHBIM
MHUKPOCKOIIOM U
METPOJIOTMYECKON
JIUTEPATyPOU.




7. PecypcHoe ob0ecnieueHue
[lepeyeHb OCHOBHOM M JOMOJHUTEIBHON yUeOHOH TUTEpaTyph
@) OCHOBHas Iumepamypa.

1. Emenssuaenko I[1.0., SIxosnesa E.b. [lerporpadust marmatinueckux u meramopguueckux mopon. M., Uzn-so MI'Y, 1985.
2. Brenenue B nerposoruro, [lepuyk A.JL., Cadonor O.I"., ITneuos I1.1O., M.: UHOPA-M, 2014. — 130 c.

3. OCHOBBI METPOJIOTHH MarmMaTH4ecKux U Meramopduyeckux mnpormeccoB [lepuyk A.JI., Cadpono O.I'., Cazonona JI.B., Tuxomupos I1.JI., [Ineqos
[LIO., lllyp M.}O. M.: U3n-Bo KJ1Y; Yuusepcurerckas kuura, 2015. —472c.

4. Tpycosa N.®., Yepnos B.U. Ilerporpadust marmatuyeckux 1 MeraMmopuueckux ropusix nmopoa. — M.: Heapa, 1982. — 272 c.

5. lllyp MLIO. Ilerporpadus: PykoBoacTBO K MPaKTUYECKUM 3aHATHAM: YueOHoe mocodue., 2-e u3a. — M.: U3a-so MAKC-ITPECC, 2009. — 103 c., 37
WIL.

0) OononHumenbHas Iumepamypa:

1. Ilerporpadus, u.l. [Tox pen. A.A.Mapakymesa. M., U3n-Bo MI'Y, 1976.

2. llerporpadus, u.1l. [Tox pea. A.A.Mapakymesa. M., U3a-so MI'Y, 1981.

3. [lerporpadus, u.Ill. ITox pea. A.A.Mapakymesa. M., U3zn-Bo MI'Y, 1986.

4. Tlepuyk JI.JI. PaGuukoB U.JI. ®a3oBoe cooTBeTCTBHE B MUHEpAIbHBIX cucTemMax. M., Heapa, 1976.

5. Merons! nerponoruueckux uccnenosanuii lllyp M.1O., Hocoa A.A., lupsieB A.A., CadonoB O.I'., SAnackypt B.O., [Tepuyk A.JI. M.: UHOPA-M,
2014. — 104 c.

e [lepedeHb JIMIIEH3MOHHOTO IPOTPAMMHOTO 00ECTIEUeHH . HET

e [lepeuenp nmpodeccnoHanbHbIX 0a3 JaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM: HET

e [lepeuenb pecypcoB HH(GOPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTu «IHTepHET»: HeT

e Onucanue MaTtepuanbHO-TEXHUYECKON 0a3bl:
a) MOMeIllEHUE — ayIUTOpUsl, paCCUMTAHHAs Ha Tpymmy U3 15 ydammuxcs;
0) 00opy10BaHKE — MOJISIPU3ALMOHHBIE MUKPOCKOIIBI, B TOM YHCJIE TPOEKIIMOHHBIA MUKPOCKOI, CHA0KEHHbIH 1M (PPpOoBOI (hoTOKaMepoii ¢ BO3ZMOKHOCThIO
BBIBOJIa HA MOHUTOP U DKPaH, MyJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP, dKPaH, BbIX01 B MIHTEepHET;
B) MHBIE MaTepHajbl — KOJUIEKIMA NeTporpaduieckux HUIM(OB FOPHBIX MOPOJ U MHHEPAJIOB, KOJUIEKIHS TOPHBIX MOPOJ IS MAaKPOCKOMHYECKON
JMAarHOCTHKH, CXEMBI, AUarpaMmbl, poTorpaduu, pUCyHKH Ha IUIaKaTaxX, MOAEIN ONTHYECKUX MHIUKATPUC U KPUCTAJIIOB.

8. SI3bIKk mpenogaBaHusi — PYCCKUI.
9. IlpenoxaBartenn: Lllyp M.IO., Cazonosa JI.B., laBeinoBa B.O., llIkypckuii b.b., Ilepecenkas E.B.
10. PazpadoTumnk mporpamMmmal. — K. T.- M. H. CazonoBa JI.B., k. .- M. H. MLIO. Illyp.



