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yctaHoBieHHbIM MI'Y oOpa3zoBatenbHbiM ctangaptom (OC MI'Y) i peannszyeMbIX OCHOBHBIX
po¢eCCHOHANTBHBIX 00Pa30BaTEIBHBIX MPOTPAMM BBICIIETO 00pa30BaHUs 10 HAMPABICHUIO
noaAroToBku «l'eonorusy, (MporpaMMbl OakanaBpuara, peain3yeMbIX MMOCIe0BATENBHO M0 CXeMe

UHTETPUPOBAHHOM MTOATOTOBKH).
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Heapb u 3a1a4u TUCHUNTHHBI

Heasimu kypca "Tlerporpadus” apnstorcs:

- MOATOTOBKA pPaOOTHHWKA BBHICOKOW KBaIM(DHUKAIIMM, BIIAJCIONICTO 3HAHUSMU OO0 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHUS 3€MJIM, O €€ BEIIECTBEHHOM COCTaBE€, TJIABHEHIIMX 3HJOTEHHBIX
nporeccax 1 Ux CBSA3U ¢ (POPMHUPOBAHNEM PA3IUYHBIX MATMATHYECKUX U METaMOP(UIECKUX TOPHBIX
MOPOJ, SBJISAIOLIUXCS CPEeI0l POPMUPOBAHUS TOJE3HBIX UCKOTIAEMBIX,

- TpUOOpeTeHHe OCHOBHBIX HABBIKOB IIOJIEBBIX M JIADOPATOPHBIX TEOJIOrO-MeTporpaduyeckux
UCCIIEI0OBAaHUI KPUCTANIMYECKUX TOPHBIX MOPOJ] U CaraéMbIX UMHU I€0JIOTHYECKUX 0OBEKTOB
3agayamu kypca «llerporpadus» sBIAIOTCS:

-OBnajieHue COBOKYIHOCTBIO TEOPETHYECKUX 3HAHUM O COCTaBe, CTPOEHUM, CUCTEMATHKE H
YCIIOBUSAX 00pa30BaHUsI TOPHBIX TOPO

-OBnajieHue METOIOM MCCIIEI0BaHUsI MUHEPAJIOB ¥ TOPHBIX MOPO/] C IOMOIIbIO MOJISPU3ALUOHHOTO
ONTUYECKOTO MUKPOCKOTIA.

- [IpnoOpereHne HaBBIKOB CaMOCTOSITEIBHOIO OIpPENEICHHUS W ONMUCAHHS MUHEPAJIOB M TOPHBIX
mopoJ B 00pasuax v nuiM@ax v perieHus pa3IndHbIX IETPOJIOr0-Te0J0rHuecKHe 3a/1au

- IIproOpereHne HaBBIKOB CaMOCTOSITEILHON padOThl C JIMTEPATypOol M JPYTMMHU HCTOYHHKAMU
uHpopmanuu

- [ToBsImeHne 001IEH TEOJOTUUECKON KYIbTYPHI CTYIACHTOB

Kpartkoe coaep:xanue JUCHUIIMHBI (AHHOTALUSA):

Hucuunnuna «llerporpadus» mocCBsllleHa H3YyYEHUI0 MarMaTH4YeCKHX, METaMOpQHUUECKHUX U
METacOMaTUYeCKUX TOPHBIX mopoi. Ha nekuusx mpuBoIsATCS JaHHBbIE 00 ycloBUAX U (opmax
3aJieraHysl pa3IMYHbIX TOPHBIX MOPOJ, JaeTcs X KiIacCUPUKAIUSA, pacCCMaTPUBAIOTCSI 0COOEHHOCTH
MUHEPAJILHOTO COCTaBa, CTPYKTYP, MPOUCXOKIEHUS, UX PU3NYECKIX CBOWCTB, CBSI3U C MOJIE3HBIMU
uckonaeMpiMu. JlabopaTopHble 3aHATUS TOCBAIIAIOTCS HW3YYEHUIO ONTHYECKUX METOJIOB
UCCIIEIOBAaHUSI MHHEpAIOB, OCOOCHHOCTSIM CTPYKTYPHBIX B3aMMOOTHOLIEHHII MHHEpPAIOB B
clIaraeMbIX MU TOPHBIX TIOPOJIaX, U B KOHEYHOM UTOTE — YMEHHUIO IMarHOCTUPOBATH TOPHBIE ITOPO/IbI
10 MUKPOCKOTIOM.

1. Mecto nucuummnbl B cTpykrype OIIOII BO — BapuatuBHas 4actb, oOmienpodeccruonambHas
JTUCITUIIINHA 110 BBIOODPY Kypc — I, cemectp — 3.

2. Bxognble TpeGoBaHus VIS OCBOEHUS AU CUMILIMHBI, IPeJABapUTe/IbHbIE YCI0BHS:

ocBoeHue aucuuiuinH «OOmias reonorus», «Pusuka», «Xumus oOmas», «MuHepanorus»,
«Kpucramnorpadus».

JucuumnuHa HeoOXoauMa B KayecTBe IMPENNISCTBYIOLIEH Ui AMCLHUILIUH
«JIuronorusy, «I'eonorus Poccun».

3. Ilnanupyemble pe3yabTaTbl O0YYeHHs] MO JUCHMILUIMHE (MOIYJI0), COOTHECEHHbIE C
TpedyeMbIMH KOMIIETEHIIMSIMU BbINIYCKHUKOB.

«[eoxumusa»,

pa3nesioB HayK O 3eMile,
6a30BbIe 3HAHUSA
€CTECTBEHHO-HAYYHOT'O

u MaTeMaTH4eCKOT0
IIMKJIOB TIPU PELICHUU

pa3/ieNioB MaTeMaTHIECKUX
Y €CTECTBCHHBIX HAYK B
npodeccuoHanbHOM
JeSITEITbHOCTH

Komnerenuun HNuaukaTopsl I[Inanupyemblie pe3yJIbTaThl

BBINYCKHHMKOB (KObI) | (MOKa3aTesn) 00y4YyeHHus1 N0 AUCHUILIMHE (MOIYJIIO0),
JOCTHKEHHS CONpSsIKEHHbIE ¢ KOMIETeHIUSIMU
KOMIIEeTeHI M

OIIK-1.b Cnoco0en | b.OIIK-1. U1-1. 3uamo: CymHocTb (buznyeckux

MIPUMEHATD 3Hanus | Mcnonb3yeT 6a3oBbie SIBIICHUH, JIeXKAIIUX B OCHOBE

(byHIaMeHTaIbHBIX 3HaHUS (PYHIaMEHTANbHBIX | MPUMEHEHUs neTporpadudecKkux

METOJ0B HMCCICAOBAHNA BCIICCTBA U
MMpoNHeCCOB NMETPOICHE3a




CTaH/IapTHBIX
npodeccrnoHaTbHBIX
3amad  (popmupyercs
YaCTUYHO).

B.OIIK-1. U-2.
Hcnonb3yet 6a3oBbie
3HaHUA (bYHZ[aMeHTaJIbHBIX
paszenoB HAyK O 3eMJiie B
npodeccruoHaIbHO M
JeSITEIIBHOCTH

Ymems: nctions30BaTh 0a30BBIC 3HAHUS
(byHIaMEHTATBHBIX Pa3AeoB HAYK O
3emuie AJisl OTIMCAHUS TTPOIIECCOB
00pa3oBaHus TOPHBIX MOPO/I.

Bnaoemuw: meronukoi
MI/IKpOCKOHI/I‘-IeCKOFO OITMCaHUuA
MarMaTH4ecKuX U MeTaMOpUIECKUX
TOPHBIX ITOPOX.

4. @opmaT oOyueHHss — JIGKIUM W JabopaTopHble pabOTHI, HE TPEAIOJIaraeT 3JIEKTPOHHOTO
o0Oy4eHHs ¥ WCTOJIb30BaHUS IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (32 MCKIFOUYECHHEM
(hopc-MaxKOPHBIX 0OCTOSATETHCTB — MAHASMHUH H T.I1.)
5. O0beM qucHMMJIMHBI (MOAYJIsI) cocTaBisieT S 3.¢., 180 akagemmueckux gacos, B ToM ymciie 90
aKaJIeMUYECKUX YacOB, OTBEICHHBIX HA KOHTAKTHYIO PaboTy 00y4aromuxcs ¢ npemnoaBarenem (36
aKaJIEeMUYECKUX YacOB 3aHATHS JICKIIMOHHOTO THUHa M 54 akageMUYecKHX dYaca 3aHsTHS
naboparopHoro tuma), 90 akageMHYECKHX YacOB HAa CAMOCTOSTEIBHYIO PabOTy OOydYaroIuxcsl.
dopma NpoMeEKYTOUHON aTTECTALUN — IK3AMEH.
6. Conep:xaHue TUCHMIIMHBI (MOAYJIsl), CTPYKTYPUPOBAaHHOE IO TeMaM (pasfiesiaM) ¢ yKa3aHueM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJeMHUYECKIX YaCOB W BUIBI YICOHBIX 3aHSATHIHA




HaumeHoBaHHMe M KpPaTKoe CoAepKaHue
pa3/iesioB M TeM M CUUILIMHBI (MOAYJIsA),

dopMa NPOMeKYyTOUHON aATTeCTAIIUM 10
AMCUUIJIMHE (MOYJII0)

Bcero
(4acer)

B toMm uuncne

| |

(paGoTa BO B3aUMO/1eiliCTBUM C

KonrakTHas paGora

npenojaaBaTesiem)

Buabl KOHTAKTHOM padoThl, Yachl

CamocrosiTesibHas padora
00y4yar1erocs, 4acbl
(8U0bI cCaMOCmMosAmenbHO
pabomul — 3cce, peghepam,
KOHMPONbHAsL paboma u np. —
VKA3bI8AIOMCS NPU

Heobxooumocmu,)
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Jlexuus 9.
JlaboparopHoe 3ausiTe 9.

Jlexuums 10.

Jlaboparoproe 3austue 10.

Jlexkmusa 11.

JlabopaTtopnoe 3anstue 11.
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HpOMe}KYTO‘IHaH aTTeCTaluusa 3K3aMeH
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Conep:xxanue pa3iesioB IMCHUUIIIHHBI .

l. Jlexyuonnuwtii Kypc.
Jleknus 1. Ilonsitue o marme. Kpucramnmuzauuss mMarmel. JluarpamMmMbl KpUCTAJUIM3ALUUA IO
IPUHLMILY TBEPAOrO pacTBOpa U IBTEKTUKU. Marmatuueckas osBosronus. IIpoueccsl,
oOycnaBiIMBaloNIne pasHooOpa3ue mopo1, 00pa3yoNUXCcs U3 MEPBUIHBIX Mar.
Jlekumsa 2.DopmMbl 3aneraHvs HU3BEP)KEHHBIX (IUIYTOHMYECKUX, BYJIKAHUYECKUX, >KUIIbHBIX)
IOpOoJ. BemecTBeHHbIN COCTaB TOPHBIX MOpPOA. XMMHYECKUH UM MUHEPAIBbHBIA COCTaB M MX
B3aUMOCBSI3b.
Jlexnus 3. ['maBHbBIE, BTOPOCTENIEHHBIE, aKIIECCOPHBIE MUHEPAJIBI.
O030p THaBHBIX TpymHn MopoaooOpasyomux muHepaioB. OmmBuH. [IupokceHbl. AMQPHOOITEL.
Cmogpl. [ToneBbie mmatsl. Kapi. @enpammaTonas.
Jlekuusaa 4. CTpyKTypbl M TEKCTypbl MarmMaTHM4ecKux (IUIyTOHUYECKHX, BYJIKAaHUYECKUX U
KWJIbHBIX) TOPHBIX TOPOJ.
Jlekumsa 5. Knaccudukanuss marmMaTudeckux ropHbeIX mnopof. [lpunHiumns! knaccupukanus
IUTyTOHUYECKUX, BYJIKAaHUYECKUX U )KMIIbHBIX (CYOBYJIKAHUYECKUX) U3BEP>)KEHHBIX TOPHBIX MOPO/I.
Marmaruueckue popManuu
Jlekumss 6.YIbTpaOCHOBHBIE TOpHBIE MOPOAbl. XuMmusM. I[lopomooOpasyrolniue MUHEPAJbI.
PasnoBunHocT M Kinaccudukanus. BynkaHuyeckue M IUIYTOHHYECKHE TOpHBIE TMOPOIBI.
CrpykTypbl M TeKCTypbl. Bropuunble wn3meHeHus. DOpMBI 3aJ€raHusT U TE€O0JOTHYECKOE
nonoxxenue. [Ipunaanexxnocts k GopmanusM. Ilone3Hele uckonaemble, CBI3aHHbIE C KaXI0H
dbopmarmeit. [Ipoucxosxaenre runepOa3UTOBBIX Marm.
Jlekuma 7. OcHOBHblE TOpHBIE TMOpOAbl. XumusM. IlopogooOpasyromue MUHEpabl.
Knaccudukanus mMarmMatuyeckux TOPHBIX MOPOJ MO XUMHUYECKOMY MU MUHEPATBHOMY COCTaBYy.
Bynkanudeckne, IUTyTOHUYECKHE, JKUJIbHBIE TOpHBbIE MNOPOAbL. CTPYKTYpbl M TEKCTYpHI.
Bropuunsie u3menenus. @opmsl 3aneranus. [IpuHamiexHocTs K GpopManusiM 1 MarMaTH4ECKUM
cepusaM. llonesHbie nckonaemele. IIponcxoxkaeHre MarMm OCHOBHOTO COCTaBa.
Jlekmusi 8. Cpemnme ropHble mopoabl. XumusM. IlopomooOpa3syromme MHHEPABI.
Knaccugukanus no XuMHUYeCKOMY U MUHEPAJIbBHOMY COCTaBYy. ByikaHuueckue, NiIyTOHUYECKHUE,
JKWJIBbHBIE TOPHBIE OPOoAbl. CTPYKTYpBI U TeKCTyphl. Bropuunbie nsmenenus. [IpuHaane:xHOCT
K ¢opmanusM M MarmatuyeckuMm cepusiMm.  @Dopmbl 3aneranus. llosnesHble uckomaemsle.
IIpoucxoxaeHne Marm CpejHero cocTasa.
Jlekmusi 9. KpemHekucnple ropHble Mmoponbl. Xumu3M. [lopomooOpa3syronue MHHEPAbI.
Bynkannueckue, IIIyTOHUYECKUE, XKUIbHbIE TOPHBIE TOPO/bl. Pa3HOBUAHOCTH U KIacCU(UKALIMSL.
I'panuronspl. CTpyKTypsl U TEKCTYpbl. BTopuuHble nM3MeHeHHs. MexaHu3M (OpMHUpPOBAHUS
I'PAaHUTOUIOB pa3HbIX IiyOuH. Ilpoucxoxnenue rpanutonnoB. @opmel 3aneranus. IlonesHsie
HCKOIIaeMBIE.
Pa3HoBHIHOCTH KUCIBIX ByJKaHUYeCKUX opoa. @opMbl U yciaoBus 3aieranus. [Ipoucxoxnenne
Marm Kucioro cocrasa. Ilone3Hele nckonaemsie.
Jlekuuss  10. Ilonsatue o wmeramopduszme. Dakropbl Meramopdu3Mma: TeMIeparypa,
JIUTOCTaTUYECKOE JIAaBJICHUE U MApPLUAJIBHBIE JABICHUS JETyYUX KOMIOHEHTOB. Poib nerydnx
KOMIIOHEHTOB U PacTBOPOB IpH oOpa3oBaHMM MeTaMopduyeckux nopof. IlporpeccuBHbiii u
perpeccuBHbIN (Iuadropes) MeTaMophu3M.
Jlexknus 11. Munepansl MeTamoppuueckux nopoj. MunepanbHble napareHe3ucsl. CTpyKTypsl U
TEKCTYpbl MeTaMOppUUECKHX MOpoJI. BiusHue cTpeccoBoro faBieHuss Ha 0COOEHHOCTH TEKCTYp
U CTPYKTYp MeTaMOpP(HUUIECKUX MTOPOI.
Jleknusa 12. O6mas cxema ¢anuii Mmetamopduzma. damum TemmnepaTypHble U OapUyUecKue.
M3oxumuyeckuil U ayuloXuMudeckuit meramop¢usM. I'maBHble Tumbl MeTamopdusMa (0630p).
Pernonaneubiit Meramop¢usM. Turmsl JokaabHOTO MeTaMop(hu3Ma (KOHTaKTOBbIH MeTaMOp(hu3M,
pUpa3IoOMHbII MeTamopdu3m). M3oxumuueckue psijbl.
Jleknus 13. IlpoaykTsl MeTamopdusMa TIMHUCTBIX OTJIOXKEHUH (MeTamenutsl). VcxonHble
nopoJiel. O030p ¢anmii MeranenutoB. TunomopdHeie MUHepasibl MeTaneauToB. O630p mopon
pa3HbIX CTerneHel Mmeramoppusma.



Jlekuus 14.ITponyktel MeTamopdu3mMa MOpoJ OCHOBHOTO cocTaBa (Meraba3zutel). McxoIHBIC
nopoasl. O630p darmii MeTabazuToB. TunoMopdHbie MUHEPATTBI META0A3UTOB. 3€JICHBIC CIAHIIbI,
amM(puOOIUTHI, KPUCTAIUIMYECKUE CIIAHIIBI BRICOKUX CTENeHel MeTaMopdusma.

Jleknus 15.KapOonarasie nopozsl. McxoaHbie mopoasl (M3BECTHIKH, JTOJOMUTHI, MarHe3uTHl,
Meprenu). Mpamopsl.

[Iponykrsl  MeTamop¢u3Ma  KBaplLEBO-IOJEBOLINATOBBIX  mopoha. Mcxoanble  mopojsl
(rparuTonzpl, kucisie 3pdy3ussr). [loppuponasr. CepunuroBsie crnaHmbl. [ HEHCHI.

[Iponykrsl Meramopdu3Ma yIbTPAaOCHOBHBIX MOpoj. McxoaHble mnopoabl (MEPUAOTHUTHI).
Am}puO0II0BBIC, XJTIOPUTOBBIE, TATBKOBBIE claHIbl. CeprneHTHHHUTHL. [IpoaykTel MeTamopduzma
KBapLEBbIX MNECYaHUKOB. KBapLUTHI.

Jlekumsa 16./lpyrue tumnel mMetamoppuUecKHX MOpoJ (pa3jIMyHbIEC IKEJIE3UCThIE KBapLUTHI,
HaX/1aKu U 1p.)

SBnenus ynpTpamMeramopdusma. MUrMaTuThl, rpaHuTH3a1Us. B3auMOOTHOLIEHUSI MarMaTh3ma u
MeTamoppusma.

Jlekums 17.Mertacomaro3s. ['naBHeiimume tTunsl MetacoMatuToB. CKapHbl, FPEW3eHbl, BTOPUYHbBIE
KBapLUTHI, TUCTBEHUTHI, Oepe3uThl. MeTacomaTnueckue U3MEHEHHsI KaK MOMCKOBBIN MPU3HAK Ha
SH/IOT€HHbIE MECTOPOKIACHHUSI.

Jleknus 18. I'eonorudeckas 00CTaHOBKA TPOSIBICHHSI METAMOP(PUIECKHX U METACOMAaTHIECKUX
nporeccoB. OCOOEHHOCTH METaMOP(PHUUECKHUX MPOLECCOB B PA3IMYHBIX CTPYKTYPHBIX 30HAX
36MHOM KOpBI.

I1. Jlabopamopnoie 3anamus.

JlabGoparopnoe 3ausiTue 1. [Ipupona ceera. [longpuzanus ceeta kpuctamiamu. [Ipuzma Hukoms.
VYerpolictBo Mmukpockona. [loBepku Mmukpockomna.

JladopaTopHoe 3ansTue 2. HabGmonenus 6e3 ananuzatopa. OnpeneiaeHue pasMepoB u (Gpopmbl
MuHepanoB. Okpacka u T1uieoxpousMm. CnaiHocTh. ONTHYECKH pelbed) MHHEpada M €ro
iarpeHeBasi IOBEpXHOCTb.

[TucbMeHHBIH OIUIT-0MPOC TIO TeME JTa00OPATOPHOTO 3aHIATHS 1.

JlabGoparopHoe 3ansitue 3. [loBepXHOCTH MOKa3aTesel MPEIOMIIECHUS M IPUHIIMIIBI TOCTPOCHUS
unaukaTpucel. HaOmromenus c¢ ananuzatopoM. HMHTepdepeHiroHHas OKpacka MHHEPAJIOB.
Onpenenenue cuibl ABynydenpenmienus. Kommnencarop. Ero ycrpoilctBO u mpuMeHeHHe.
Omnpenenenve HaMMEHOBAaHHWE OCEH MHIMKATPUCHI B KpHUCTajle, YroJl IMOracaHusi M 3HAaK
YIUTUHEHHUS.

[TuceMenHBIH GUI-0MpoC 10 TeMe Jab0PaTOPHOTO 3aHATHS 2.

JlabopaTopHoe 3ansTue 4. HaGnronenus B cxosmiemcst cBete. [IpuHIunm Meroa u noixydeHue
KoHocKomuueckux ¢uryp. Konockonuueckre (Gpurypbl ONTHUECKHA OJHOOCHBIX KPHCTAUIOB Ha
paszpese, epHeHIuKyIIpHOM onTudeckoit ocu. Konockonuueckue GUrypbsl ONTUYECKU TBYOCHBIX
KPUCTAIIJIOB HA pa3pe3ax, NepreHIUKYISIPHBIX ONTHYECKOW OCH U OCTPOM OMCCEKTpHUCe.
[TuceMeHHBIH OnUII-0IpPOC 1O TeMe Tab0PaTOPHOTO 3aHATHS 3.

JlabopaTopHoe 3ansitue 5. KontponbpHas pabdoTa 1o KpUCTaUIOONTHKE

JlabopaTopHoe 3anmsaTHe 6. Bce Marmaruueckue MNOpoAbl M3Y4arOTCS MOJ ONTHYECKUM
MUKpPOCKOTIOM B THmudax MO OMNPENeTICHHOMY IUIaHy: OMPEAENsSIOTCS MHUKPOTEKCTYPHI,
CTPYKTYpBI, MUHEpAIbHBIM cOCTaB (TJaBHBIC, BTOPOCTENEHHBIC, AKIECCOPHBIC, BTOPHYHBIC
MUHepalbl) TOPHBIX TIOpPOJ, JaeTcsi Ha3BaHMe TOpHOM mopoge.  OOcyxkaaercsi, Kakue
METPOJIOTMYECKHUE U T€0JOTHYECKUEe BBIBOJBI MOXHO CJIeNIaTh HA OCHOBAHUHU METpOTrpadudecKux
HaOmroneHuil. Ynberpamadutsl. JlyHUTH U 0MBUHUTHL. [InpokceHuTs!. [lepu1oTuTHI.
JlaGopaTopHoe 3ansaTHe 7. [LyroHnueckre OCHOBHBIE TOpHBIE TOPOAbL. ['ab6pouIbI.
JlaGopatopHoe 3ansTHe 8. BynkaHudyeckue OCHOBHBIE TOpHbIe Mopojbl. bazanbTel. Tydsl.
JloyiepuTsl.

JlabopaTopHoe 3ansiTue 9. CpenHue ropHsie NOopoabl. [{HOpUTHI U aHIE3UTHI.

Jla6opaTopnoe 3ansitue 10. Kucnipie ropabie moposl. [ paHUTHI, pUOJUTHI U HTHUMOPHUTHI.
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JladopaTopnoe 3ansTue 11. O630p HIeIOYHBIX U CyOIIeNT0YHbIX TOpo. KoHTpoibpHast pabota 1o
MarmMatu4eckuM mnopojam. CTyzneHTam mpeiaraercsi onucaTh nuiud u3 mmmmdoTeku Kadeaps
MIETPOJIOT U .

JlaGopaTopHoe 3ansitue 12. Bce Meramopduueckre MOpOIbI MU3y4aeTcsl MOJ ONTHYECKHM
MHUKPOCKOTIOM B HUTM(paX IO ONPENeNCHHOMY IUIaHY: OMNpPEIENsSIOTCS MHUKPOTEKCTYPHI,
CTPYKTYpbl, MHUHEPAJIbHBI COCTaB TOPHBIX IOPOJ, H3YYa€MbIX IOJ MHUKPOCKOIIOM, JaeTcs
Ha3zBaHHe ropHOH nopoje. OOCyxAaeTcs BO3MOXKHBIM MPOTOIUT IS KayKJIOTO TUIIA U3ydaeMbIX
MOPOJ, IO TUITOMOPGHBIM MUHEpaIaM orpeaensercs damus meramopduszma, oocyxaarorcs P-T
YCIIOBHSI BOSHUKHOBEHHSI PACCMATPUBAEMBIX METaMOP(HUIECKUX MO POI.

Mertanenutsl. [IpoBoauTCs 3yueHue o1 MUKPOCKOIIOM CIIEAYIOIUX Mopoa. MlcxogHbie opo s
MeTtanesutoB. PuumThl. CIIOASHbIE CIAHLIBI.

JlabopaTtopHoe 3ansatue 13. Meranenutsl. M3ydarorcs THEHCB, HMX Pa3HOBUAHOCTH.
Murmatutbl, Oyxutbl. KOHTaKTOBBIE POTOBUKH.

JlabopaTopHoe 3anaTue 14. Mertaba3utel. Mcxonueie noponapl (OcHOBHBbIE 3(PQy3UBHBIE U
UHTPY3UBHBIE TMOPOJbI, TpayBakku, Tydsl). Ilopbupuronnsl. 3enensie cianupl. I[lapa- wu
opToaMpuOOTHUTHI.

JladopaTopHoe 3ansaTue 15. Metaba3utsl. Pa3nuunbie KpUCTAIITUYECKUE CIIAHIIBI. DKIIOTUTHI.
I'maykodanoBbie cnanipl. KOHTaKTOBBIE POTOBUKH.

JlabopaTopHoe 3ansaTue 16. MpamMops! 1 KBapLUTHI pa3auuHbIX (anuit Metamoppuszma. O630p
METaCOMATUYECKHUX MOpoa. ['pei3eHn3upoBaHHbIE IpaHUTHI U Tpel3eHbl. CkapHbI. bepe3uTsl.
JIucTBUHUTHL. BTOpHYHBIE KBAPLIUTHI.

JlabopaTopHoe 3ansitue 17. CamoctosrenbHas paboTra 1o MeTaMOp(UYECKHMM MOpOJaMm.
CrynenTtam npeiaraetcst onucath 1 mummid u3 nmmupoTexu Kadeapsl.

JladopaTopnoe 3ausitue 18. [ToBropenue. Mtoropas KoHTpoJbHas padboTa.

7. ®oup oneHouHbIX cpeacTB (POC) /151 OeHUBAHUS Pe3YJIbTATOB 00y4YeHHs 10
AUcUUIJInHe (MOIYJII0)

7.1. TunoBble KOHTPOJIbHbIE 321aHUS WM HHbIEe MATEPHAJIbI I IPOBeeHUs] TeKYIIero
KOHTPOJISI yCIIeBAeMOCTH.

CamocTtosarenbHas paboTa CTy/IEHTOB B y4eOHOU 1abopaTOpuM 3aKII0YaeTcs B OMMCAHUU JBYX
noMamHuX num@os: 1. onpeneneHne ONTUYECKUX CBOMCTB KaKOro-Iub0 MOpo1000pa3yroniero
MUHepasa; 2. ONHMCAaHWE MarMaTHYecKOd WM MeTaMOp(pHUUecKON MOpOAbl, ONpeiAeiicHHE ee
Ha3BaHM U T€0JOTMUYECKUX YCIOBHI 00pa3oBaHusl.

Texkymuii KOHTPOJIb MO YCBOCHUIO JIEKIIMOHHOTO MaTepuaja OCYIIECTBISIETCS TECTUPOBAHUEM
CTyIEHTOB Ha Jjekuusax. Tectbl paccumtanbl Ha 10 — 15 munyr. Kpome Ttoro, cryaeHTam
mpeaaralTcs TeMbl Ui pedepaTtoB. OkoHUATENbHAS] aTTECTAIMS CTYIEHTOB MO JEKIIHOHHOMY
Kypcy MpOBOAUTCA Ha K3aMEHe.

Texyiuit KOHTPOJB MO YCIIEBAEMOCTH CTYACHTOB Ha Ja0OPATOPHBIX 3aHATHUSX OCYIIECTBISETCS
MyTeM YCTHBIX U MHCbMEHHBIX OMPOCOB, MPOBEPKU PE3YABTATOB OMHMCAHUS JTOMAIIHUX ILTU(OB,
KOHTPOJIBHON palOThI MO KPHUCTAJUIOONTUKE, CAMOCTOSITENBHBIX pa0dOT MO OMUCaHUIO0 HUTH(OB
TOPHBIX OPO/I, HAMMCAHUIO pedepaToB M0 KPUCTALIOONTHKE U MOPOA000Pa3yIOIIUM MUHEPATIaM.

IIpumepbI TECTOB K JEKIUSIM:

TecTsbl K Jekuusam 1-2

Tect 1
1. Ha3zoBuTe KJ1acChl MAarMaTHYECKUX MOPOJ?
2.KakoBa nocienoBaTeIbHOCTh BBIJICICHNUS MUHEPAJIOB U3 MarM, ycTaHOBIIeHHas: boysHOM
(psan boysna), s Fe-Mg munepanos?
3. [Inarnoxma3el KAKOTO COCTaBa BBIJACIATCS U3 pacilyiaBa, COCTaB KOTOPOTO MOKa3aH YepHOI
TOYKOH (B T€CTE MPUBOJIUTCS PUCYHOK): 1) KOTJ1a 3TOT paciiiaB OXJIaAUTCS A0 TEMIEPaTyphl
TUKBH]yCa, 2) U IPU OKOHYAHUU KPHUCTAJUIM3AIMK Beero paciuiaBa. [lokazaTh
CXEMaTUYECKH.



Tecr 2
1. Yto Takoe 3BOIIOIMS (MarMaTH4eCcKoe (PPaKIMOHUPOBAHUE) MArMbl.
2.KakoBa nocien0BaTelbHOCTh BbIJIEIIEHNUS MUHEPAJIOB U3 MarM, yCTaHOBJIeHHast boysHOM
(psin boysna), mst Si-Al munepanos?
3. Ilnarmoksassl KaKOro coCTaBa BBIAEIATCS U3 PacCIUIaBa, COCTaB KOTOPOTo MOKa3aH YepHOU
TOYKOH (B TECTE MPUBOJUTCSA PUCYHOK): 1) KOT/1a 3TOT pacIuiaB OXJIaJAUTCS 10 TEMIIEpaTyphbl
JUKBH]yCa, 2) U IpU OKOHYAHUU KPHUCTAJUIM3alMU Beero paciiasa. [lokasaTh
CXEMaTUYECKH.

Tecr 3
1.Yro takoe marma?

2.Yto Takoe KyMynaThl?
3. Ilnarnoxia3sl KAKOTO COCTABa BBLACIATCS U3 PAcIiaBa, COCTaB KOTOPOTO IMOKa3aH

YepHOU TOUKOM (B TECTE MPUBOIUTCS PUCYHOK): 1) KOrza 3TOT paciuiaB OXJIaAuTCs 10
TeMIIepaTypbl JIMKBUAYCA, 2) U TP OKOHYAHWN KPUCTAJUIM3AMU BCero paciuiaBa. [lokazars
CXEMaTUYECKH.

Tect 4
1.HazoBuTe riiaBHBIE IETPOTCHHBIE JIEMEHTHI ?
2.HazoBwute nporeccel, 00yciaaBiInBalolie pa3HOO0pa3ne MarMaTu4eckKiuX Mopo/I.
3.Ha puc. (B TeCTE MPUBOIUTCA PUCYHOK) YKAXKHUTE TIOCIIEIOBATETLHOCTh BHEAPECHUSI
pa3auyuHbIX (a3 UHTPY3UBHBIX MTOPOJ.

Tect 5
1.0t 9ero 3aBUCHUT BSI3KOCTh paciiiaBa ?
2. Tlmarnoxira3pl KAaKOTO COCTaBa BBIACTATCS U3 PAacIuiaBa, COCTaB KOTOPOTO TIOKa3aH YePHOM

TOYKOH (B TECTE MPUBOIUTCS PUCIO.): 1) KOTAa 3TOT pacIiyiaB OXJIAIUTCS 10 TEMIIEPATyPhI
JUKBH]yCa, 2) U IpU OKOHYAHUU KPHUCTAJUIM3allMK Beero paciiasa. [lokazaTh
CXEMaTHUYECKH.
3.YUto Takoe amuss UHTPY3UBHOTO TeJa.

Tect 6
1.Yto Takoe marmaruueckas nuddepennuanus ?

2.Yto o3HayaeT TEPMUH KACCUMUIIALIUAD.
3. IDmarunoknas3bl KaKOro cocTaBa BBLICIIATCA U3 paciijiaBa, CoOCTaB KOTOPOI'0 IoKa3aH IIepHOI‘/'I

TOYKOH (B TECTE MPUBOIUTCS PUC.) : 1) KOTJ1a 3TOT pacIuiaB OXJIaJAUTCS 10 TEMIIEpaTyphl
JUKBUYyCA, 2) U IPU OKOHYAHUH KPUCTALTN3AIMK BCETro paciuiaBa. [lokaszarh
CXEMaTUYECKH.

Tect 7
1.Kakue BapuaHThI KpUCTAITU3ALIMU PACIlIaBa, COCTOSIIETO U3 IBYX KOMIIOHEHTOB,
BO3MOKHBI?

2.Yto o3HayaeT TCPMUH «KOHTAMUHAILIUA.
3. IInarnoxiia3el KAKOTro COCTaBa BBIACIIATCA U3 paciliaBa, COCTaB KOTOPOI'O IIOKa3aH qepHoﬁ

TOYKOM (B TeCTe MPUBOIUTCS pUC.): 1) KOT/Ia 3TOT paciijiaB OXJIAJUTCS 10 TEMIIepaTyphbl
JTUKBH]IyCa, 2) U IPU OKOHYAHUU KPHUCTAJUIM3AlMK Beero paciiasa. [lokazaTth
CXEMaTHYECKH.

Tect 8

1.Yto Takoe 3BTEKTHKA ?
2. Ilmarmoxia3bl Kakoro cocraBa BBLICIIATCA U3 pacClljlaBa, COCTAB KOTOPOI'O IMOKa3aH qepHoﬁ

TOYKOM (B TECTC NPUBOJUTCA pI/IC.)I 1) Korga 3TOT pacCIljylaB OXJIAAUTCA 40 TEMIICPATYPhI
JIMKBUYCAa, 2) U IIpHU OKOHYAHHUU KPHUCTAJIIN3allhuU BCCTO pacCIliaBa. ITokazaTh

CXEMAaTHYCCKU.
3. Yto Takoe CKpbITad PaCCIOCHHOCTD U KaK OHA MPOABJIACTCA B COCTABC INIAIMOKIIa30B U Fe-

Mg-b1x MuHEpanoB?
Tecr 9
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1.Hapucyiite tuarpaMmy KpucTauid3anuu st cucteMbl An-Di u mokakuTe Ha HEW TOUKY
IBTEKTUKH
2. Hanmmwure psin boysHa 11t mpephIBUCTOM M HETIPEPBIBHOM cepuil MUHEPAJIOB
3.Kak BO3HUKAIOT THOPUIHBIE TOPO/IBI.
TecTsl K Jekuusam 3-4
Tect 1
1.IIpuBenute nmpuMepbl GopM 3aeraHusl HHTPY3UBHBIX IOPOJ], UMEIOIIUX COTIIACHBIC
KOHTAKTHI C BMEIIAIOITUMH OPOJAMH.
2.1To popme poIOJIEHBIX 1 IONIEPEYHBIX Pa3pe30B U XapaKTepy CIIaiHOCTH Ha30 BUTE
rpymmny MuHepaia (B TeCTe MPUBOIUTCS PHUC. ).
3. Kakue mo cocTaBy JaBbI CBSI3aHBI C BYJIKAHAMH TPEIIMHHOTO THUIIA
Tect 2
1. ITo ¢opme MPOAOIBHBIX U MOTIEPEUHBIX Pa3pe30B U XapakTepy CHANHOCTH HA30BUTE
rpyImny MUHepaia (B TeCTe IPUBOIUTCS PHUC. ).
2. HazoBuTe TreHeTHYECKUE TUTIBI BYIIKAHHYECKHX TIOPO/T
3. C ByJIKaHaMM KaKoTO THIIa, KaK NMPaBUJIO, CBSI3aHbI TIOKPOBbI
Tecr 3
1. Oryero 3aBucut ¢opma 3ajeraHusi MarMaTu4eckux Nopoa
2. HazoBuTe riaBHBIC IUarHOCTHYECKHE MTPU3HAKH OPTOIUPOKCEHOB.
3. Kakue BTOpHYHBIE MHHEPAJIBI Pa3BUBAIOTCS TI0 MarHe3WaIbHBIM OJTUBUHAM
Tect 4
1. Tlo dhopme MuHEpasa, MPOIOTBHBIX U TMOTIEPEYHBIX Pa3pe30B U XapaKTepy CIafHOCTH
HA30BHUTE TPYNIy MHHEpaJia (B TECTE TPUBOIUTCS PUC. ).
2. HazoBute BropruyHbIE MUHEPAIbI, pa3BUBAIOIINECS 10 OUOTUTY
3. Kakoe o ¢opMe reosioruueckoe Teao n300paxeHo Ha PUC. M KaKMMU paciiiaBaMHu (110
COCTaBy U (pH3UUYECKUM CBOMCTBAM), OOBIYHO CJIAralOTCs TaKHE Teya (B TeCTe MPUBOIUTCS
puc.)
Tect 5
1.Kakoe reosiormaeckoe Teao u3o00pakeHo Ha puc. (1mo GopMme U XapakTepy KOHTaKTa) (B
TECTE MPUBOJAUTCS PHC.)
2.HazoBuTe cannueckue nopo1000pa3yroe MuHepaibl.
3. [lo xakuM 0COOEHHOCTSIM MOJ] MUKPOCKOIIOM MOKHO y3HAaTh OMOTUT
Tect 6
1.Ha3zoBuTe reHeTUYECKUE THUIIBI BYJIKAHUYECKUX MOPOJ.
2.HazoBute hemMuyeckue nopoaoo0pas3yronue MUHEPabI.
3. OcHOBHBIE OCOOCHHOCTH ILIarOKJIa3a
Tect 7
1.HazoBure dhopmel 3aneranus 3hdy3uBHBIX TOPOI.
2.KakuMu BTOpUYHBIMU MUHEpaJIaMU MOXKET 3aMeraThesi MQ-bie OTMBHH U OPTOTIMPOKCEH?
3. Kak oTuuuT cuiit oT motoka?
Tect 8
1. Kak Ha3piBaeTcs reojorudeckas popma tei, n300pakeHHBIX B MJIaHE YEPHBIM I[BETOM U C
YeM CBS3aHO UX 00pa3oBaHue (B TECTE€ MPUBOAUTCS PUC.)
2. Kakue Tumbl ByJTKkaHUYeCKHX MOCTpoeK BhI 3Haere.
3. OcobGeHHOCTH POTrOBBIX 0OMAHOK 0T MUKPOCKOIIOM
TecTsl K JekuuaM 5-7
Tect 1
1. MaiiTe HA3BaHUSI UHTPY3UBHBIM TOPHBIM MOPOJaM 10 MUHEPATHLHOMY COCTaBY :
a. 50% amrura, 40% sHcTatnTa, 7% oIuBUHA, 3% MarHeTuTa
0. 95% onuBuna, 2% auoncunaa, 3% MarHeTuta
B. 50% nabpanop, 40% aBrut, 7% runepcreH, 3% MarHeTHT.
2. NaiiTe Ha3BaHus 3(py3uBHOM TOPHOI Mopoje
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a. OOmas cTpyKkTypa nopo/ bl mophupoBasi, BKparuieHHUKH rpeacTtaBieHsl Mg-eivu Ol u
CPx, ocHOBHas Macca — CEpIIEHTUHU3UPOBAHHOE CTEKIIO
3. Kak nenarcs HHTpY3UBHbIE TOPHBIE TOPOABI IO LIBETHOMY YHCITY
4. HazoBute TEKCTYpy HOPOABI (B TECTE MPUBOJUTCS PUC.)
5. Kakue riaBHble MUHEpAIbl cIaratoT rapu0yprur?
Tect 2
1. MaiiTe Ha3BaHMsI HHTPY3UBHBIM TOPHBIM MOPOJaM 10 MUHEPAJIbHOMY COCTABY :
a. 50% mnarunoknasza Ne80, 45% onuBuHa, 5% MarmeTura
0. 40% omuBuHa, 40% opTonupokcena, 15% kmuHONMpPOKCceHa, 5% XPOMIITIHHEIUAA
2. HazoBute nopony (B TeCT€ NPUBOJATCS PUCYHKH) :
a. Bxkpamr.: O1 -20%, Cpx 10%,
OcH. macca: Cpx 40%,
O110%, P10 - 20,
Mt, crexno —30%
BKpaIuleHHUKH Jadpagopa (25%) u aBrura (5%) norpykeHs! B THaJIONMINTOBYIO OCHOBHYIO
Maccy U3 MUKpPOJIUTOB IUIarMoKJia3a, MUPOKCEHa U CTEKIa
3. Kakue BTopruHbIe MUHEPAJIBl pa3BUBAIOTCS B rab0pon1ax o KIMHONUPOKCEHY?
4. W3 kakuXx TJIaBHBIX OPOA000Pa3yIONINX MUHEPAIIOB COCTOUT
a)JIEPIIOJIUT
0) BepiuT
5. HazoBuTe cTpyKTYypy HOpO/bI (B TECTE MPUBOAUTCS PUC.)
Tect 3
1. /laiiTe Ha3BaHUS UHTPY3UBHBIM TOPHBIM IOPOJIaM 10 MUHEPAIIBHOMY COCTABY :
a. 80% mnaruoxiaza NeS5, 15% knunonupokceHa, 5% marneTura
0. 92% onuBuHa, 2% OPTONUPOKCEHB, 6% XpoMHUTa
2. BeITSIHYTBIE CKEJIETHBIE KPUCTAILIBI OJIMBHHA Ha (DOHE CEPIICHTHHU3UPOBAHHONW OCHOBHOM
Macchl (B TECTE IPUBOIUTCS PUC.)
a) KaK Ha3bIBACTCS CTPYKTypa
0) KaK Ha3BIBACTCS MOPOaA
3. Kak Ha3bIBatOTCSI BTOPHUHBIE MUHEPAJIbI, KOTOPBIE Pa3BUBAIOTCA B YIBTPAOCHOBHBIX
opoAax IO OJUBUHY?
4. U3 xkakux IJ1aBHBIX TOPOJ000Pa3yIOIINX MUHEPATIOB COCTOUT OJTMBUHOBBINA BEOCTEPUT
5. 3epHa MIarMOKIa30BbIX JICUCT BKIIIOYEHBI B KPYITHBIE 3epHA TUPOKCEHA B BUJIE
MOMKUIMTOBBIX BPOCTKOB. Kak Ha3bIBaeTCs CTPYKTYypa Takoi mopoabl? (B TECTE MPUBOAUTCS
puc.)
Tect 4
1. laiiTe Ha3BaHUA UHTPY3UBHBIM TOPHBIM MOPOJaM IO MUHEPATILHOMY COCTaBY :
a. 20% nnaruokiasza Ne55, 40% knunonupokcena, 40% opronupokceHa
6. 20% onuBuHa, 30% opronupokcena, 50% KIUHOMMPOKCEHA
2. HazoBuTe nopoty (B T€CTE€ MPUBOIUTCS PUC.) :
a. Opx 70%, P1 — 30%
CrpykTypa KpylnHO3€pHHUCTas,
TUIHIMOMOP(HO3EpHHCTAS,
6.01-20%, Cpx 20%, P1 —60%
CrpykTypa MENKO3epHUCTAs,
odutoBas
Hazosure 3¢ y3uBHbBIE XUMUYECKHE aHATIOTH MTEPUOTUTOB.
4. Kak Ha3bpIBaeTCs arperat BTOPUYHBIX MUHEPAJIOB, KOTOPBIN pa3BUBaeTCs B rab0pouiax mno
MJIaruokmaszy?
5. 13 KaKkuX TIaBHBIX OPOI000pa3yIONIMX MUHEPATIOB COCTOST CIIEAYIOIINE OPOIBL:
a. rabopo
0. rapuOyprut
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Tect 5
1. MaiiTe Ha3BaHMsI HHTPY3UBHBIM FTOPHBIM MOPOJaM 10 MUHEPAIbHOMY COCTaBY :
a. 40% nnarunoknasza Ne55, 30% knuHonupokcena, 30% opronupokceHa
0. 80% omuBuHa, 10% oprommpoxceHa, 10% KIMHOMHMPOKCEHA
2. Kakue rinaBHble OpO1000pa3yOUINE MUHEPAIIBI CIaratoT
a. 10JIEpUT
0. Tab0opo
3. Kax HaswiBaetcs 3¢ ¢ y3uBHBII aHanor rabopo
4. Kak Ha3pIBalOTCS arperaTbl BTOPUYHBIX MUHEPATIOB, KOTOPbIE pa3BUBAIOTCS B rabOpouiax
T0 TUTaruokyasy?
5. Uto Takoe KuMOepauT (K KaKUM MOPOJaM OTHOCHUTCS 10 cojepkanuto SiO2,
re0JIOTUYECKOMY IOJI0KEHHUI0, 00JIOMKH KaKHX OPOJI U MUHEPAJIOB MOKET COJIEPKaTh)?
Tect 6
1. /laiiTe Ha3BaHUS UHTPY3UBHBIM T'OPHBIM IIOPOJIaM 110 MUHEPAIBHOMY COCTABY :
a. 20% marnokiaza Ne55, 80% kinHONMpoOKCceHa
6. 80% onuBuHa, 10% opronupokcena, 10% KIuHOMUPOKCEHA
2. aiire Ha3BaHus 3 y3UBHBIM MUH/aJI€KaMEHHBIM FOPHBIM MIOPO1aM
a. kpymnHsle (1o 1—1,5 cM) kpucTamibl OCHOBHOTO IUTArMOKII1a3a U KIMHOMIMPOKCEHA
MOTPYKEHbI B BUTPO(PUPOBYIO OCHOBHYIO Maccy U3 CTEKJIa, MUKPOJIUTOB Jlabpanopa u
MUPOKCEHA.
0. Ctpykrypa ciimaudeKc. BRITSHYThIE CKEIETHBIE KPUCTAIIIBI OJTMBHHA Ha (hOHE
CEpPIEHTUHU3UPOBAHHON OCHOBHOW MACChI
3. M3 kakuXx IJ1aBHBIX OPOA000Pa3yIONINX MUHEPAIOB COCTOSIT CIIEAYIOUINE TOPO/IbI
a. TPOKTOJIUT
0. IepIoJIUT
4. Yto Ttakoe runuauoMopdHas ctpykrypa’?
Tect 7
1. JlaiiTe Ha3BaHUSI UHTPY3UBHBIM TOPHBIM MTOPOIAM MO MUHEPAJILHOMY COCTaBY :
a. 35% nnarnokiasa Ne60, 35% knuHonupokcena, 30% opronupokceHa
0. 5% onuBuHa, 45% opronupokceHa, 45% KIMHONUPOKCEHA
2. Kak Ha3biBaeTcst 23(dy3uBHBIE aHATIOTH CIEAYIOIINX OPOJI:
a. rabopo
0. mepugoTUTA
3. HazoBute cTpyKTypbl 3 dy3UBHBIX TOPO]
4. U3 xakux ri1aBHBIX IOPOJO000PA3YIOIINX MUHEPATIOB COCTOAT CIEIYIONINE TOPOIbI
a. JIePIOJUT
0. TPOKTOJIHT
Tect 8
1. JlaiiTe Ha3BaHUS UHTPY3UBHBIM FOPHBIM MIOPOJAaM 110 MHHEPAIBHOMY COCTAaBY :
a. 20% naruoxiaza Ne55, 40% onmBuHa, 40% KIMHOTUPOKCEHA
6. 95% onuBuHa, 2% opronupokrceHa, 3% XPOMILUHEINIA
2. [aiite Ha3Banus 3(pPy3UBHBIM TOPHBIM MOPOIaM
a. OOmas cTpykTypa nopoabl apupoBasi, OCHOBHONW MacChl MHTEpCEpTalbHAs U CIIOKEHA
riarnokiazom Ne60 (40%), aBrurom (40%) u cTeksioM ocHOBHOTO coctaBa (20%)
6. OOmas cTpykTypa Noposl - mophupoBasi, CTPyKTypa OCHOBHON Macchl -
ranonmintoBas. [lopdbupoBbie BKparaeHHUKY MPeACTaBIEeHbl aBTUTOM U TIaTHOKIIa30M.
OcHoBHas Macca cliokeHa riaruokiaazom Ne 55 (70%), crexnom (5%) u
KIMHONTUpOoKceHOM  (25%).
4. Yro Takoe BETHOE YUCIIO?
5. V3 xakux IJIaBHBIX [TOPOI000pa3yONIMX MUHEPAIOB COCTOSIT CIEAYIOIINE TTOPOIbI
a. HOpUT
0. BeOcTepuT
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Tect 9
1. MaiiTe Ha3BaHMSI MHTPY3UBHBIM TOPHBIM MOPOJIaM TI0 MUHEPATHbHOMY COCTABY :
a.70% mutarnokiaza Ne65, 10% xnunonupokcena, 20% opTonupokceHa
0. 50% omuBuHa, 30% opromupokceHa, 20% KIMHOTTUPOKCEHA
2. HazoBure 3py3uBHYIO MOPOY:
a. Bxkpamr.: O1 -20%, Cpx 10%, OcH. macca: Cpx 40%, O1 10%, P10 - 20, Mt, crekio
yIBTPaoCHOBHOTO cocTaBa —30%
0. BKpaIIeHHUKH Jiabpanopa (25%) u aBrurta (5%) morpy>kxeHsl B THAJIOIIUTOBYIO
OCHOBHYIO MacCy U3 MUKPOJIHMTOB OCHOBHOTO IIarMOKIIa3a, MMPOKCEHA U CTEKIIa
3. Ha xakue Tpu rpyIimbsl O Ipa3AesstoTCs TOPHBIC TIOPOJIbI B 3aBUCUMOCTH OT COJICPIKaHUS
TEMHOIIBETHBIX MUHEPAJIOB (LIBETHOT'O YKcia)?
4. U3 xakux rJ1aBHBIX IOPOJO0OPA3yIOIINX MUHEPATIOB COCTOAT CIIEIYIONINE TOPOIbI
a. rapuOyprur
6. rab0po-HOpUT
Tect 10
a. 25% nnaruokiasza Ne58, 25% knunonupoxcena, 50% opronupokceHa
0. 45% onuuHa, 20% opronupokcena, 10% KIMHOMUPOKCEHA
2. HazosuTte cnenyromue 3¢ y3uBHBIE TOPOJIBI (B TECTE MPUBOISATCS PUC.):
a. O0mas cTpykTypa moposl - mopPupoBas, CTPYKTypa OCHOBHOM MaccChl -
uHTepcepTanbHas. [lopdupoBbie BKpAIUICHHUKH MTPEICTABICHBI aBITUTOM U IUIATHOKIIA30M.
OcHoBHast Macca cioxeHa rmaarnokinaszom Ne 55 (70%), crexiiom (5%) 1 KITMHOTUPOKCEHOM
(25%).
OOmast cTpyKTypa mopo sl ahupoBasi, OCHOBHON MacChl MHTEpCEPTATbHAS U CIIOKEHA
rarnokinazoMm Ne60 (40%), kmuHonupokceHoM (40%) 1 CTEKIIOM OCHOBHOTO COCTaBa
(20%)
Omnpenenure o CTPYKType, Kakas opojJa Ha puc. — MHTPY3UBHAs WM ByJKaHU4ecKas (B
TECTE MPUBOIUTCS PHC.)
4.Ha xakue rpyIbl ToApa3aestoTcs Ty(bl B 3aBUCUMOCTH OT XapaKTepa 00JIOMKOB?
5. Kakue BTopru4yHbBIE MUHEpAJIBI MOTYT pa3BUBaThCA 1Mo CpX,
TecThl K Jekuusam 8-9
Tectr 1
1. Cnenytomiasi 0COOEHHOCTH MOPOJ] XapaKTEPU3YeT TOJIEUTOBBIE UIIH U3BECTKOBO-IIEIOYHbBIE
0a3aybThI?
«B acCOIMAIMSIX BYJIKaHUYECKUX MMOPOJ] 3HAUUTEIHHO MPE00IaaatoT HaJl IOPOIaMU CPEIHETO
Y KHCJIOTO COCTaBOB»
2. Taitre HazBanus 3¢ y3uBHOI ropHOI opoe
OO0imas CTpyKTypa mopo isl nopdupoBasi, BKparuieHHUKH TpeacTaBiacHst Ol,
CPx u P, ocHoBHas macca — mukposutsl Pl, Cpx u crekio
3.13 kakux MUHEPaJIOB COCTOUT POrOBOOOMAaHKOBBIN THOPUT?
HazoBure >3 y3uBHBIC TOPOABI HOPMATBEHOM IIETIOYHOCTH CPEHETO COCTaBA.
5. W3 xakux JeHKOKpPaTOBBIX MUHEPAJIOB COCTOUT T'PaHUT?
6. Ha3oBuTe WHTPY3UBHYIO IOPOIY
Pl — 30%, Bt-5%, Q — 30%, ocTanbHOE — KaJUEBLIM MOJIEBOM IITIAT
Tect 2
1. Cnenytorasi 0cCOOEHHOCTh XapaKTePU3YeT TOJICUTOBbIE UIN U3BECTKOBO-IIIEJIOYHBIC
0a3anbThI?
«B acCOIHAIMSIX BYJKAaHUYECKUX MOPOJI, KaK MPaBUIIO, OAYMHEHBI IOpOIaM 00Jiee KHCIOTO
coctaBa (IpeoOIaaaroT aHIE3UTHI)»
2. HazoBwute nopoxay :
BKpaIJIeHHUKH J1abpazopa (25%) u aBrura (5%) norpyXeHbl B THAJOMUINTOBYI0 OCHOBHYIO
Maccy U3 MUKpPOJIUTOB TUTarHOKIIa3a, MUPOKCEHA U CTEKIIa
3. VI3 kaKkuX TJIaBHBIX MUHEPAJIOB COCTOUT OMOTUT-POTOBOOOMAHKOBBIN KBAPIIEBBIM JTUOPUT?
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4. HazoBute 3 py3uBHYIO TOPOTY, ABISIONIYIOCS XUMHYECKAM aHAIOTOM KBAapIEBBIX
CHUEHUTOB
5. I3 KkakuX JIEWKOKPAaTOBBIX MUHEPAJIOB COCTOUT I'PAHOIUOPUT?
6. HasoBure MHTPY3UBHYIO IOPOLY
Pl —20%, Hbl - 7%, Q — 15%, ocTanbHOE — KaJIMEBBIH MOJIECBOM IIIAT
Tecr 3
1. Cnenyromiasi 0COOEHHOCTh XapaKTEPU3yeT TOJICUTOBBIC UM H3BECTKOBO-IIIEIOYHbBIC
0a3aJIbThI?
«CTararoT MOIIIHBIE OJHOPOJIHBIE TI0 COCTaBY 0a3aJbTOBBIC TOJIIH WK BCTPEYAIOTCS B
accolLMalliy C UCTaHAUTaMU (JKEJIE3UCTBIMU aHAE3UTaAMHU )»
2. HazoBure nopoay
Crpykrypa nopdupoBasi, BKparsIeHHUKU — aBTUT U JJaOpoJIop, OCHOBHAs Macca —
HWHTEpCEepTAIbHAS, COCTOUT U3 OCHOBHOTO CTeJia, MUKPOJIUTOB Pl u
3. U3 xakux rIaBHBIX TOPOJ000PA3YIOMIMX MUHEPATIOB COCTOSIT POTOBOOOMAHKOBBIE
KBapIIEBbIE CUEHUTHI?
4. Hazosute 3¢ y3uBHBIEC TOPOIBI, SIBISIONIUECST XUMHUYECKUM aHAJIOTOM KBapIIEBBIX
CHUEHUTOB
5. VI3 kakux JIEMKOKpPAaTOBBIX MUHEPAIOB COCTOUT T'PAHOCHEHUT?
6. HazoBuTe MHTpPY3MBHYIO IOPOAY
Pl - 6%, Hbl-15%, Q — 15%, ocTanpHO€ — KaJIMEBLIi ITOJIEBOM AT
Tect 4
1. Cnenyromiasi 0COOEHHOCTh XapaKTePU3yeT TOJICUTOBBIC UM H3BECTKOBO-IIEIIOYHBIC
0a3aabThI?
«00pazylOT MOKPOBBI, MIaTO0A3IBTH HA KOHTUHEHTAX M MOKPOBBI B OK€aHaX, BO3HUKAs B
pe3ynbpTaTe JINO0 TPEIIMHHBIX U3IUSHUM, 1100 U3BEP>KEHUH U3 IIUTOBBIX BYJIKAaHOB
LEHTPAJIBLHOTO TUIIA»
2. HazoBute 3¢ y3uBHBIYIO TIOPOIY, SIBISIONIYIOCS XUMUYSCKUM aHAJIOTOM Tab0pO-HOPUTOB.
3. V3 xakuXx rIaBHBIX TOPOI000PA3YIOMIMX MUHEPATIOB COCTOUT KIIMHOMTUPOKCEHOBBIHN
CUEHUT?
JlaBOBbBIE MOTOKHU aH/IE3UTOB OOBIYHO 3HAUUTEIBHO 00JIee KOPOTKHUE U O0JIee MOIIHBIE, YEM Y
6azanbToB. [Touemy?
5. I3 kakux JeMKOKpPAaTOBBIX MUHEPAIOB COCTOUT IIArMOTPAHUT?
6. HazoBuTe MHTPY3UBHYIO IOPOIY
Pl — 30%, Bt-5%, Q — 40%, ocTanbHOE — KaJUEBBIM MTOJIEBOM IITIAT
Tect 5
1. Caenytoriast 0coOOEHHOCTh XapaKTePU3YeT TOJIEUTOBBIC UIIH U3BECTKOBO-IIIEIOYHbBIE
0a3asbThI?
«UX U3BEPIKEHUS HOCST SKCIIJIO3UBHBIN XapaKTep U COMPOBOKIAIOTCS 00pa30BaHHEM
OO0JIBIIOT0 KOJIMYECTBA MUPOKIACTUYECKOTO M CMEIIAHHOTO (BYIKAaHOT€HHO-0CaJ0YHOTO0)
Marepuana »
2. Kak naseiBaercs 3¢ y3uBHbIi aHajgor rabopo?
3. VI3 kaKkux TJIaBHBIX TOPOA000PA3yIOIINX MUHEPAIOB COCTOUT (PeppoauopuT?
4. HazoBute nopoy ¢ nopdupoBoii cCTpykTypoii. Bkpannennuku npencrasiens [,
PO(6azanbruueckas). CTpyKTypa OCH. MacChl - MIJIOTAKCUTOBAS
5. 13 xakux JIeHKOKPAaTOBBIX MHHEPATIOB COCTOUT TOHAIIUT?
6. HazoBuTe MHTPY3UMBHYIO OPOAY
Pl - 50%, Bt+Hbl-15%, Q — 20%, ocTransHO€ — KaJIMEBLII MOJEBOM IIIIIaT
Tect 6
1. Cnenytorasi 0cCOOEHHOCTh XapaKTepU3YyeT TOJIEUTOBBIE U H3BECTKOBO-IIIEJIOYHBIC
0a3anbThI?
«CBSI3aHBI CO CTPATOBYJIKAaHAMU [IEHTPATHLHOTO TUTIA, pa3MEIIEHHEe KOTOPBIX KOHTPOJIUPYETCS
TIIyOUHHBIMU Pa3IOMaMID)
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2. Naiite HazBaHus 3(py3uBHOM MUHIATEKAMEHHOW TOPHOM MOpOIe

KpymnHsble (1o 1—1,5 cM) KpucTanisl OCHOBHOTO IUIarMoKJI1a3a U KJIMHOIIMPOKCEHA
MOTPY>KEHBI B BUTPO(PHPOBYIO OCHOBHYIO MacCy U3 CTEKJIa, MUKPOJIUTOB JIabpasopa u
MTUPOKCEHA.

3. HazoBuTe mopoay ¢ THIUANOMOP(HOHN CTPYKTYPOH, COCTOSIIYIO U3 POTOBOM 0OMaHKU
(30%) u arne3una (70%)

4. HazoBute nopofay ¢ noppupoBoit CTPYKTYpOH,

BKparuieHHuKH — Pl u 6azansrryeckas Hbl, ocHoBHast Macca — MEKpPOJIUTHI aHIe3UHA

5. Kakue TeMHOIIBETHbIE MHHEPAJTBI Yallle BCETo MPUCYTCTBYIOT B TpaHUTE?

6. HazoBuTE MHTPY3UBHYIO IOPOAY

Pl — 20%, Hbl+Bt-20%, Q — 20%, ocTraapHOE — KaJIMEeBbIi MOJICBOM IIIIIaT

Tect 7

1. Cnenyromiasi 0COOCHHOCTh XapaKTepU3YeT TOJIECUTOBBIE HITH HU3BECTKOBO-IIEIIOUHBIC
0a3aibThI?

«B Ka4eCTBE NIEPBUYHBIX MHHEPAJIOB (BKPAINICHHUKOB), KPOME TUIarHOKJIa3a, OOBIYHBI TOJIBKO
MOHOKJIMHHBIC MTUPOKCEHBI (JINOTICH]I-aBITUTOBOTO U MMKOHUTOBOTO PSIOB)»
2. HazoBuTte cienyroniyro 3¢ dy3uBHYIO TOPOITY:
BKpaIruleHHUKH Jadpangopa (25%) u aBruta (5%) norpyeHs! B THAIOIMINTOBYIO OCHOBHYIO
Maccy M3 MHKpPOJIMTOB OCHOBHOTO TIarMOKJIa3a, MMPOKCEHA M CTEKIIa
3. HazoBute nopoay ¢ runmuanoMopgHO CTPYKTypoit, coctosryto u3 omorura (30%),
kBapna (10%) u ange3una (60%)

4. HazoBute nopoxay. Ctpykrypa nopduponas. Bkpannennuku - Pl, Hbl(6a3ansTideckas),
Bt, Cpx. CTpykTypa OCHOBHON MacChl — MUKPOJIUTOBAS

5. Kakuie uHTpy3UMBHBIE TOPOJIbI OTHOCATCSA K TPAHUTOMIAM HOPMaJIbHOM MIEJIOYHOCTH?

6. HazoBuTe MHTPY3UMBHYIO TOPOIY

Pl —50%, Bt-10%, Q — 30%, ocTaibHO€E — KaJIMEBBII MOJEBOM AT

Tect 8

1. Cnenytomiasi 0cCOOEHHOCTh XapaKTePU3YeT TOJIEUTOBbIE UM U3BECTKOBO-ILIEJIOYHbIE
0a3aybThI?
«MarMsl 3TOr0 TUMAa POPMUPYIOTCS B YCIOBHIX HU3KOTO COAEPKaHUS BObI, TOCTYMAIOT K
MMOBEPXHOCTU B CHUJIBHO MEPErpPEeTOM COCTOSHUU U CPABHUTENBHO JIETKO TEPSIOT (DIIOUIHbBIE
koMIoHeHTHI (coaepxkanue H20 cocrasnser 0,1—0,5%). «Cyxue» marmbi»
2. Jlatite HazBauus 3 y3uBHOM TOPHOM MOPOIE

Crpykrypa nopozs! abupoBas, UHTepcepTaibHas U cioxeHa marnokiazom Ne60 (40%),
aBrutoM (40%) u cTekIoM OCHOBHOTO cocTaBa (20%)
3. HazoBute nopoay ¢ TMnmuIuoMoppHON CTPYKTYPOil, COCTOSIIIYIO U3 POTOBOM 0OMaHKH
(20%) xnmunonupokcena (10%), mnarunoxnasa (20%), xamueBoro noieBoro mmata (50%)
4. B xakux reoJIMHAMHUYECKUX 0OCTaHOBKaX 00pa3yroTcs aHe3UuThl. B kakux 00macTsax oHU
HauOoJee YacTo BCTpeyaroTcs?

5. B kakoii nopoe 60sbliie KBaplia, B TpaHUTE WK TpaHoAuOpUTe?

6. HazoBuTE MHTPY3UBHYIO TOPOAY

Pl — 40%, Bt-5%, Q — 40%, ocTanbHOE — KaJHEBBINA MOJIEBOM MITIAT

Tect 9

1. Cnenyromiast 0COOCHHOCTh XapaKTepU3yeT TOJIEUTOBBIE MU U3BECTKOBO-IIEJIOUHBIE
0a3anbThI?

«BYJIKQHU3M STOTO TUIIA HE COMIPOBOKIAETCSI MHTEHCUBHBIMH B3PBIBHBIMU SIBJICHUSIMH TIPU
U3BEPIKEHUSX U COOTBETCTBEHHO XapaKTEPHU3yeTCsl HEOOBIIUM PacTPOCTPaHEHHEM
MUPOKIACTHYECKOTO MaTepUasay
2. HazoBute 2 py3uBHYIO MOPOTY:

O6mas cTpykTypa nopoisl ahupoBasi, OCCHOBHON MacChl HHTepCEpTaIbHas U CIOKEHA
riarnokinazom Ne60 (40%), aBrutom (40%) u cTeknoM ocHOBHOTO cocTaBa (20%)

3. Kakuie uHTpY3UBHBIE TIOPOJIbI HOPMATBHOW MIEIOYHOCTH CPEIHEro cocTaBa Brl 3HaeTe?
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4.Kakwue 3¢ dy3uBHBIE TOPOJIBI ABISIOTCS XMMUYECKUMHU aHAJIOTaMH WHTPY3UBHBIX TIOPOJ]
HOPMaJIbHOMU IIEJIOYHOCTH CPEIHETrO cocTaBa’?

5.M13 kakuX rJ1aBHBIX MOPOI000Pa3yIOMINX MUHEPATIOB (JIEHKOKPATOBBIX M TEMHOLIBETHBIX)
COCTOUT HOPMAaJIbHBIM IPAaHUT?

6. HazoBuTE MHTPY3UBHYIO IOPOAY

Pl — 30%, Bt-7%, Q — 35%, ocTanbpHOE — KaJHEBBII MOJIEBOH AT

Tecr 10
1. Cnenyromiasi 0COOEHHOCTh XapaKTepU3yeT TOJICUTOBBIC MU U3BECTKOBO-IIIEIIOYHbBIC
0a3aIbThI?

«PacnpocTpaHeHbI B COBPEMEHHBIX OCTPOBHBIX AYTaxX, Ha aKTUBHBIX KOHTHHEHTAIbHBIX
OKpamHax aHIUICKOTO THIIA U UX IPEBHUX aHAJIOTaX)
2. HazoBuTte cnenyromryro 3¢ dy3uBHYIO TOPOTY
O6mast cTpyKTypa nmoposl - mophupoBasi, CTpyKTypa OCHOBHON MacChl - HHTEpCEpTAIbHASL.
[TopdupoBsie BKparyieHHUKH MTPEICTABICHBI aBTUTOM | TUTarnokiazoM. OCHOBHas Macca
cioxena rmiarnokinazom Ne 55 (70%), crexnom (5%) u kimuHOTTUPOKCEHOM (25%).
3. Ha3oBuTE M3 KaKKX TIaBHBIX MUHEPAIOB COCTOUT CUEHUT?
4. Kakas 3¢pdy3uBHas mopoja siBisieTcss XMMHUUECKH aHAJIIOTOM CUEHHUTA?
5. I3 Kakux JISHKOKPATOBBIX MUHEPAIOB COCTOUT T'PAHOCHEHUT?
6. HazoBuTte MHTpPY3MBHYIO OPOAY
Pl — 30%, Bt-7%, Q — 35%, ocTanbHOE — KaJHEBBIH ITOJIEBOM IIITAT
Bonpockl k TectaMm 1o MarmMaTu4eckum nopoaam (Jaexkuuu 1-10)
Bri0epuTe npaBU/IbHBIEC OTBETHI
1. K Bynkanumueckum nopojam HE oTHOCsATCS:
a. 3pdy3uBHBIE; 0. SKCTPY3UBHBIC; B. SKCIUIO3UBHEBIE; T. a0MCCAIbHBIC.
2. Tlpu ob6pazoBanun HE coobmanuick ¢ mOBEpXHOCTHIO CIEAYIONINAE THUITBI TIOPOI:
a. OKCTPY3UBHBIC; 0. CyOBYIKaHUYECKHE; B. IKCIIJIO3UBHEIC; T. 3 y3UBHBIC.

3. C TpeuMHHBIMU ByJIKaHAMU, B TIEPBYIO OYEPE/Ib, CBSA3AHBI CIEAYIOIINE (POPMBI 3alleraHus
MOPOJ:

a. OKCTPY3UBHBIE KyT0Ja; 0. JMH30BUIHBIE TENA; B. UTJIBI U OOEIUCKH; I'. TOTOKH U TOKPOBBI.

4. C muTOBBIMH BYyJIKaHaMH, B IIEPBYIO OUYEPE/Ib, CBSA3aHBI CIEAYIOIIKE (POPMBI 3ajieranus HOPOI:
a. OKCTPY3UBHbIE KyI0Ja; 0. JMH30BUIHBIC TEJA; B. UTJIBI U OOETHCKH; I'. TOTOKH U TOKPOBBI.

5. Cawmble MpOTsKEHHbIE TTOTOKHU JAOT:

a. 0azaybThl; 0. aH/IE3UTHI; B. KUCIIbIE 3P Y3UBHI.

6. Tedpa — 3T0 NPOIYKT U3BEPIKECHUS:

a. BYJIKAHOB LIEHTPAJILHOTO TUIA; §. BYJIKAHOB TPEIIMHHOTO TUIIA; B. IIIUTOBBIX BYJIKAHOB.

7. Ilpu ynnotaenuu tedpsl HE o6pazyrotcs:

a. Ty(sr; 6. BylIKaHMYECKHE OpEeKYnH; B. BYJKaHOT€HHO-00JIOMOYHBIE TOPOABI; T. 3)(y3uBHI.

8. Jlamummu — 3T0:

a. MMPOJYKT U3IUSHUSA JaBbl HAa IOBEPXHOCTH; 0. COCTABISIONIAS TUPOKIACTUYECKOTO
MaTtepuana;

B. TIOPOJI000PA3YIOMINI MHUHEPAIT; I'. BYJIKAHOT€HHO-00JI0OMOYHBIN MaTepHal pasMepoM 0oJIblIe
100cm.

9. OO6pa3zoBaHMe HKCTPY3UBHBIX KYIIOJIOB MEHEE BCETO 3aBUCHUT:

a. 0T cocTaBa paciuiaBa; 0. OT coJiepaHus B paciuiaBe (urouIHOM (a3bl; B. peibeda
MOBEPXHOCTH, HA KOTOPOI MPOUCXOIUT 00pa30BaHUE TaHHBIX TEIl.

10. ns aBaiickux ocTpOBOB HauboIee XapakTepHO 00pa3oBaHUeE:
a.CTPaTOBYJKAHOB; 0. IIUTOBBIX BYJIKAHOB; B. TPEIIUHHBIX BYJIKAHOB; I'. ByJIKaHU3M HE
XapaKTepeH.

11. ins Kypunsckux octpoBoB 1 Kamuatku Hambouiee xapakTepHO 0Opa3zoBaHue:
a.CTPaTOBYJIKAHOB; 0. IIUTOBBIX BYJIKAHOB; B. TPEIIUHHBIX BYJIKAHOB; I'. ByJIKaHU3M HE
XapaKTepeH.

12. K ¢opmam 3aneranust MHTpy3uBHbIX nopoa HE oTHoCsTCA:
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

a. IITOKH; 0. SKCTPY3UH; B. CUILIBI; T. JIOMOJIHUTHI.
Haubospryro miomaab UMEroT:

a. IITOKH; 0. OATOIUTHL; B. HEKKH; T. JIAKKOJIUTHI.

Haubouee rimyOunHOM (arueii ssBisieTcs:

a. runaduccaiabHas; 0. aduccanbHas; B. Me30a0KuccalbHasl.
HecortacHble KOHTaKThI ¢ BMEIIAOIIUMHE ITOPOIaMH UMEIOT:
4. CHJUIBI; 0. JIAKKOJIUTHIL, B. JIOTIOJMTEI; T. TAHKH.

CaMbIMH TITyOMHHBIMU SIBJISTFOTCSI:

a. HEKKH; 0. CHJUIBI; B. MUTMATHT-TUTyTOHBI.

J.C. KopKUHCKHI cunTal, 4To npu 00pa3oBaHUM MUTMATUT-IIIYTOHOB BEIYIIIUM IPOLIECCOM

SIBJISUIOCK:

a. BHE/IpEHHE MarMbl; 0. MarMaTU4YeCKOe 3aMeIIeHUE; B. OOPYIIICHHE KPOBIIH.
[Mopomel, conepsxkaiue 52-65% SiO2 oTHOCATCS:

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

[Moposr, coaeprxariue 45-52% SiO2 oTHOCSATCS:

a. K yJIbTPAaOCHOBHBIM; 0. K CPETHUM; B. K KUCITBIM; I'. K OCHOBHBIM.

[Mopomel, conepskainue 6obire 65% SiO2 oTHOCSTCS:

a. K yJIbTPAaOCHOBHBIM; 0. K CPETHUM; B. K KUCITBIM; I'. K OCHOBHBIM.

BsizkocTh pacmiiaBa MeHee BCETro 3aBHCHT OT:

a. cogepxxanus SiO2; 6.comep:kanus GIOUIO0B; B. TEMIIEPATyPhI paciijiaBa; I'. dJIEMEHTOB-
MIpUMeEceH.

K canmnueckum MmuHepaiamMm OTHOCSITCS:

a. MUPOKCEHBI; 0. OJTMBUHBI; B. TIOJIEBHIE IIMATHI; I'. aM()HOOJIBI.

butoBHUT — 310!

a. KUCJIBIY TJIaruoksas; 0. OpTONMPOKCEH; B. OCHOBHOM IJIArMOKJIa3; . CIIOIA.
KpuBas Ha auarpamme, oTpaxkarolias Ha4ajo KpUCTAUIM3alUY U OTBEYAlOIIasi COCTaBy
pacriaBoB, Ha3bIBACTCS:

a. TUKBUYC; 0. CONUIYC; B. DBTEKTHUKA.

Kpucrannu3zanus miaruokyiazoB MpOUCXOIUT MO0 MPUHLIUITY:

a. 9BTEKTUKH; 0. 00pa30BaHUs HEPEPHIBHON CEPUU TBEPIBIX PACTBOPOB; B. JPYrOMY
MPUHIIHUITY.

Kpucrannu3zanus oJIMBUHOB IPOUCXOAUT MO MPUHIIMITY:

a. 9BTEKTUKH; 0. 00pa30BaHUs HEMPEPHIBHON CEPUU TBEPIBIX PACTBOPOB; B. JPYrOMY
MPUHITHUITY.

Kpucrannuzanus opTonupoKCEeHOB MPOUCXOIUT 10 MPUHLIUITY:

a. 9BTEKTUKH; 0. 00pa30BaHUs HEMPEPHIBHON CEPUU TBEPIBIX PACTBOPOB; B. IPYrOMY
MPUHITUITY.

MUuKpOKIMHOBAs pelIeTKa XapakTepHa JJIs:

a. MJIaruoKiIa3oB; 0. PHCTATUTA; B. IOM3UTA; I'. HIEJIOYHOTO MOJIEBOTO IITIATA.
®dopcTeput — 3TO:

a. MarHe3uaJbHbIN OMBHH; 0. )KETIE3UCTHINA OJIMBUH; B. MarHe3UAIbHBINA MUPOKCEH; T.
KEJIe3UCThIN MHUPOKCEH.

DHCTATUT — 3TO:

a. MarHe3uaJbHbIN OMBHH; 0. )KETIE3UCTHIN OJIMBUH; B. MarHE3UAIbHBINA TUPOKCEH; T.
KEJIe3UCTHIN MHUPOKCEH.

['maBHBIM OPO00OPA3YIOIINM MHUHEPATIOM, KPUCTATTU3YIOIUMCS U3 MarMaTH4eCcKoro
pacmiaBa, MOXeT ObITh cieayrouuii amduoo:

a. aKTUHOJIUT; §. TPEMOJIHT; B. pOTOBasi 0OMaHKa; I'. TPIOHEPHT.

K monoknunnomy nupokceny HE otHocurcs:

a. canuT; 0. aBTUT; B. TMOTICU]T; I'. TUTIEPCTEH.

K ¢enpammaronnam HE oTHOCHTCS:

a. He(denuH; 0. ISHIIUT; B. OPTOKIIA3.
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34. JIns ocnoBHBIX mopo HE xapakrepen MuHepa:
a. MyCKOBHUT; 0. TUOIICH; B. 1a0pagop; I. SHCTATHT.
35. B kucasix noponax HE Bcrpeuaercs:
a. MUKPOKJIMH; 0. OJIUTOKIIA3; B. TUIIEPCTEH; I'. (POPCTEPHUT.
36. AH/Ie3UH XapaKTepeH s
a. yIbTPAOCHOBHBIX IOPOJI; 0. CPETHUX OPOJI; B. OCHOBHBIX IOPOJI; I'. KUCIIBIX TIOPOJ.
37. Ctpykrypa nopoas HE xapakrepusyercs:
a. OTHOCHUTEIIHOW BEIMYMHOM KPUCTAIUIOB; 0. CTENEHBIO KPUCTAJUIMYHOCTH TIOPO/IBI;
B. B3aMOOTHOIIICHHEM MHHEPAJIBHBIX arperaTtoB B OPOJE; I'. TOPSAKOM BBIICICHHS
MUHEPAJIOB.
38. Crnenyrommas CTpYKTypa OTpaXkaeT pa3HyI0 CTEIIeHb UAHOMOP(H3Ma MOpo1000pa3yrOIIHX
MUHEPAIOB HHTPY3UBHOU MOPO/IBL:
a. nanuauomMopHas; 6. runuanoMopdHas; B. HaHAUIOTpHaMOpQHast.
39. s uatpy3uBHbIX iopoa HE xapakrepna crpykrypa:
a. rpaHuToBas; 0. opuToBas; B. IOUKUINTOBAS; I'. ahUpOBast.
40. CepuitHO-TIOp(PHUPOBBIE CTPYKTYPHI OTPAKAIOT MPEXKIE BCETO:
a. coCTaB paciuiaBa; 0. reoIMHaAMUYECKUI peXXUM, CYIIIECTBOBABIINNA B 36MHOM KOpe IpH
00pa3oBaHUM JAaHHBIX TIOPOJ; B. TIIYOUHY 3apOKIACHUS MarMaTHYECKOTO PACIlIaBa.
41. ApanuToBas CTpyKTypa OTpa’kaer ;
a. MOPSJIOK KPUCTAJUIU3AIMY MUHEPAJIOB; 6. aOCOTIOTHYIO BEJMUHHY 3€PEH; B. OTHOCUTENIbHYIO
BEJIMYUHY 3€peH.
42. MuoroobOpasue marmatnueckux moposa HE cBszano c:
a. CYIIeCTBOBAaHHEM Pa3IIMYHBIX IEPBUYHBIX Marm; 0. nporeccamu auddepenmanmm
pPOJOHAYATBHBIX MarMm; B. CyOIyKITMEH OKEaHUUECKOU KOPBI
43. K mporneccam Mmarmatudeckoi aBosroriuu HE otHOoCcHTCSI:
a. HBOJIIOLMS pacIliaBa 3a CUeT B3auMOJeUcTBUS ¢ (ironamu; 0. KpUCTaIIM3allMOHHAs
muddepennranys; B. 1uddepeHIruanus Npyu B3auMoIHCTBIH C BMEIIAIOIIUMHU TOPOJaMHu; T.
IpolLecC IPaHUTU3ALUY.

Tecthl K Jexkuuam 10-13
Tect 1
1. Yro Takoe metamopduzm?

2. YTO Takoe U30XUMUYECKUN PsT METaMOPPUIESCKUX TOPOI?
3. HazoBute MuHepalibl, BCTpEYAIOLIUECS TOJIBKO B METAICIUTAX.
4. Ha3zoBute MeTaMOpPUUECKYIO TOPOY, COCTOALIYIO U3 70% KanueBoro MmoJieBoro Iinara
Y TJIarnoKIasa, 25% kBapima u 5% Oouotura?
5.HazoBute nopoay, cocrosuyto u3z 90% ksapua u 10% onuBuna?
Tect 2
1. HazoBuTte dakropsl MeTaMopdu3ma.
2.Yto Takoe nmapameraMopuT?

3. Kak HazpIBaercs MmeTamopdudeckas nopoja, cocrosmias uz 30% ksapua, 40% Ouotuta u
30% myckoBuTa?
4. HazoBute MeTamMoppuUeCcKyI0 MOpoLy, cocToAIyI0 U3 60% poroBoit oomManku u 40%

KBapua.
5. HazoBute Metamopduueckyro nopomy, cocrosiyto u3 90% kapdonara u 10%
KIIMHONMPOKCEHA?
Tecr 3

1.KakoBa poJib cTpeccoBOro JaBiIeHUS?
2. Yrto Takoe opromeramopdur?

3. Kak Ha3piBaeTcst MeTamopduueckas nopoja, cocrosas u3 40% xsapua, 40% 6uotura u
20% poroBoii oOMaHKH?
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4. HazoBute MeTampuuecKyro nopomay, cocrosuryto u3z 80% kBapua u 20% miaruokiasza?
5. U3 kakux MUHEpaIoB COCTOMUT THEWc?

Tect 4
1. YTo Takoe mporpeccUBHBINA METaMOPPHU3M.

2. Yo Takoe damms meramopduzma?

3. Kak Ha3wiBaeTcsi MeTaMopduueckas moposaa, cocrosiias u3z 40% xsapua, 40% Ouotuta u
20% porooii oOMaHKu?

3. Kaxk HaspiBaeTcs Mmeramopdudeckas mopoaa, cocrosiias u3 60% xBapma u 40% moJieBbIx
ImaToB (TUIaruokia3a u oprokiasa)?
4. W3 Kakux TIaBHBIX TOPOI000PA3yIONIMX MUHEPAIOB COCTOUT JBYCIIOITHOW KBApIUT?
Tect 5
1. Yro Takoe perpeccuBHblii MeTamoppuzm?

2. [lepeuncnure TuNOMOpQpHbIE MUHEPAJIbl HU3IIEH CTylIeHn MeTamopuizma?

3. Kak Ha3wiBaeTcst MeTaMopdudeckas nmopoja, cocrosmas u3 40% xsapua, 40% Ouotura u
20% mnaruokiasa?

4.V13 xakuX TJIaBHBIX OPOJI000Pa3yIOUINX MUHEPATIOB COCTOUT JIEMKOKPATOBBIN IrHEHc?

5.Kaxk Ha3siBaetcs mopoa, coctosimast u3 30% kBapia, 30% mnaruoxiiaza u 40% kanneBoro
MOJICBOTO IIIITaTa’?
Tecr 6
1. Yro Ttakoe nuadropes?
2. Tlepeuncnure THIOMOP(HBIE MHHEPAJIBI CPEIHEN CTYIIeHH MeTamopdu3ma?

3. Kak naszsiBaetcsa Metamopduueckas mopoja, coctosimas u3 40% mnaruoxnasa, 40%
snuaota u 20% poroBoit 0OMaHKH?

4. Kak Ha3piBaeTcst MeTaMopduueckas noposja, cocrosimas u3z 90% ksapua, 10% 6uotura?
5.M3 xaKuX rJ1aBHBIX TOPOI000PA3YIONINX MUHEPAJIOB COCTOUT SKIIOTHUT?
Tect 7
1.YTo Takoe aJuIOXMMUYECKUN MeTaMophu3m?
2. Ilepeunciaute THMOMOP(HBIE MUHEPAJIBI BBICIICH CTYNIEHH MeTaMopdu3ma?

3. Kak naszpiBaetcs Metamopduyeckas nopoja, cocrosas u3 35% kBapua, 25% OuoTtura u
40% myckoBuTa?

4. Kak Ha3pIBaeTcsi MeTamopdudeckas nopoja, coctosmas u3 40% kBapua, 5% o6uotuta u
20% nnarunokiasa u 35% Kajuuero mojeBoro mmnara?
5. W3 xakux riaaBHBIX OPOI000Pa3yIONIMX MUHEPAIOB COCTOUT aM(puOOIUT?
Tect 8
1. UYro Takoe u3oxuMHUECKUd MeTamophuzm?
2. [lepeuncnure OCHOBHbIE M30XUMHUYECKHE MeTaMop(duyecKue pspl?

3. Kak Ha3pIBaeTcst MeTamopduueckas nopoja, cocrosimas u3 40% xmnopura, 35% cepurura
u 25% anpbura?

4. Kax Ha3bIBaeTcsi MeTamopduueckas noposa, cocrosimuas u3 30% kBapua, 5% OHoTHTA,
5% myckoButa, u 20% nnarunoxnasza u 40% kajiuero 1noJyieBoro mrmara’?
5.13 kakux IrJIaBHBIX 10POI000pa3yIONIMX MUHEPAIOB COCTOUT KBAPIIUTO-THEHC?
Tecr 9
1. Ha xakuie TUIBI A€TUTCS SHIOTCHHBIN MeTamopdu3m?

2.IIpuBenute npuMeps! MOIUMOP(GHBIX MOAU(DUKAIINI MUHEPATIOB.

3. Kak Ha3piBaeTcst MeTamopduueckas nopoja, cocrosuias uz 40% mnnaruoxinasa, 25%
rpanara u 35% poroBoit oOMaHku?
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4. Kak Ha3wiBaeTcst MeTamopduueckast mopojia, cocrosimas u3 25% kBapua, 10% rpanara
35% nnarunoxnasza u 30% Kajnuero 1moJieBoro mrmnara?
5.KaxoBsI npesiensl cosiepkaHus KBapla B CllaHLe?
Tectsl Kk Jekuuam 13-15
Tect 1
2. VI3 xakux MUHEPAIOB COCTOUT KIIOTHT.

2. KakoBbl yci0BHS, P KOTOPBIX 00Pa3yrOTCsl KOHTAKTOBbIE POTOBUKU?

5. K kakoii crynenu (dpanun) Mmetamopdu3mMa OTHOCITCS IBYCITIOASHBIEC CITaHIBI?

6. HazoBute Mmeramopduueckyro mopoy, coctosunyto u3 70% KaJIneBoro MoJIeBOTo maTa

Y TJIarnokiiasa, 25% keapua u 5% Ouotura?

5.Kako# MuHepan yka3bIBaeT Ha BBICOKOE JJUTOCTATHYECKOE JaBJIEHUE, IIPU KOTOPOM
o0OpasoBaJiach Mopojia
Tecr 2

1. U3 xakux MHUHEpaJloB COCTOUT aM(puOoIuT

2.Ha xaxue ¢auuu Meramopdusma noapasiensitoTcsi poroBUKu?

3.K kaxkoii crynenu (¢panuun) meramopdusma oTHOCITCS (PUIITUTHI?

4.HazoBute MeTamopduueckyro moposay, cocrosiryto u3 10% xopaueputa, 15% runepcrepa.

5% rpanat u 70% kBapra-+iIarnokiaza+KaJllueBoro mojeBoro mmara.
Tecr 3

1. VI3 kakuX MHHEpAJIOB COCTOUT JIEMKOKPATOBBIN THENC.

2. Yto Takoe OyXUTHI U Kak OHU 00pa3yroTcs?

3. Kak Ha3wiBaeTcs MmeTamopduieckas mopoja, cocrosias u3 40% xopaueputa, 40%
rpanara u 20% xBapua?
5. HazoBute Hanbosee daruio MeTaneauToB, AJI1 KOTOPO XapaKTepHbI MaKCUMaJIbHBIC
TeMIlepaTypa u AaBlieHue o0pa3oBaHus ?
5. Hanumure peaknyio MCYE3HOBEHUSI MyCKOBUTA B METaMEIUTax?
Tect 4
1. Ha kako# ctynenu meramopdusma o6pa3yrorcst Uit ?

6. Ha xakue nBe Tpynmbl HOIPa3IENIIOTCS METAIICIIMTOBBIE THEHMCHI 10 TEMIIepaType
obOpazoBaHus?

3. Kak HaszeiBaercs Mmetamopduyeckas nopoja, cocrosimas u3z 10% rpanara, 20% Ouotura u
5% cunnumanuTa u 75% kBapua+iaruokiaza+kaideBoro MoJeBoro mmnara

4.K kako# ¢aruu MmeraMopdu3Ma OTHOCUTCS TpaHAT-OMOTHT-KOPIUEPUT-KBAPIIEBHIN
ciagern?
5.113 kakux rJ1aBHBIX TOPOA00OPA3yIOIIUX MUHEPAIOB COCTOUT IPaHAT-TUIIEPCTEHOBBIN
THeHc?

Tect 5
2. W3 Kakux MUHEPAJIOB COCTOST QUILIUTHI?

2. I/IH,Z[I/IKaTOpOM 4Cro CIYXKHUT HI/IpOH'aHBMaHI[I/IHOBHﬁ I'paHaTa B MCTAIICIIMTOBBLIX raericax?

3. Kak Ha3pIBaeTcst MeTamopduueckas nopoja, cocrosias u3 40% xsapua, 40% 6uotura u
20% mmarnokmnasza’?

4.113 KaKMX IIaBHBIX TOPOJOOOPA3YIOIINX MUHEPAJIOB COCTOUT JIEHKOKPATOBBII rHeWc?

5.Kak HaszsiBaeTca noponaa, cocrosmas u3 30% ksapua, 30% rnarnoxnasza u 40% rpanara?
Tecr 6
3. Hanmmure peakiuio, KoTopas (GUKCUPYET KOHEL CpeHETeMIIepaTypHOTO
MeTamop(du3Ma U mepexo]l K BBICOKOTeMIepaTypHOMYy?
4. Kak no nupormn-aJibMaHAMHOBOMY TPaHaTy U3 METAIIEIUTOBBIX THEHCOB OMPEAEIUTh
riIyOMHY 00pa3oBaHus JaHHBIX TOPO?
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3. Kak Ha3piBaeTcsi Mmeramopduueckas nopoja, cocrosas u3 40% mnaruokinasa, 40%
snuaota u 20% poroBoit 0OMaHKH?

4. HazoBure (haruio pernoHaIbHO MeTaMOp(r3Ma METAIEIUTOB, JIs1 KOTOPOU XapaKTepHa
HauOoJIbIIAs TEMIIEpaTypa MPH HaUMEHbBIIIEM JIaBICHUH?
5.ByxuT — mopojia pernoHaNbro WM KOHTAaKTOBOTO MeTaMopgu3ma?

Tect 7
1.Kak oTiim4arorcst o yclioBusIM 00pa30BaHUs aHAATY3UT-MYCKOBUTOBBIE U KHAHUT-
MYCKOBUTOBBIE caHIbI? YTo 00IIero B MX yCIoBuUsIX 00pa3oBaHus?
3. Ha xakue Tpu rpymibl IensATCs BBICOKOTEMITEPATYPHBIE METAICITUTOBBIE THEMCHI B

3aBUCHUMOCTH OT JIaBJICHUS?

3.Kax Ha3piBaeTcst MeTaMopduueckas nopoja, cocrosimas u3 35% ksapua, rpaHata%
o6uortuta u 40% MyckoBuTa?
4.M13 xakuX IJIaBHBIX OPOI000Pa3yIOLUIUX MUHEPAIOB COCTOUT aM(puOOIUT?
Tecr 8
2. Yro Takoe poroBuk?
2. Yrto Takoe MUTMAaTUT ?

3. Kak Ha3zwiBaeTcst MeTaMopduieckas moposaa, cocrosiias u3z 40% cepunmra, 35% xmopura
u 25% xBapua?

4. K kaxoil pauuu metamoppuzMa OTHOCUTCS OMOUT-MYCKOBUT-CTaBPOJIUT-KBAPLIEBBIH
cianen?
5.113 kaKkux rJ1aBHBIX TOPOA000OPa3yIOIINX MUHEPAIIOB COCTOUT KBApLIUTO-THEHC?
Tecr 9
1. Kakue TeKCTyphl U CTPYKTYpPhI XapaKTEPHBI 11 POTOBUKOB ?

2.Kak Ha3bIBaeTCs aJUIOXUMUYECKUA MeTaMOP(hU3M, IPOUCXOIAITUN B METaIleTUTaX.

3. Kak naszpiBaeTcs Mmetamopduyeckas nopoja, cocrosmas u3 40% kBapua, 25% rpanara u
35% xopnuepura?

4. Kak Ha3bpiBaeTcs MeTaMopduueckas mopoja, cocrosimas u3 25% ksapua, 10% rpanara
35% muarmnoxnaza u 30% kanuero moJieBoro miara’?
5.Kaxkoii rpaHaT-KOpAMEPUTOBBIN THEHC O0siee riTyOMHHBIN, C )KEIE3UCTOCThIO rpaHaTa —60
nmu 807
Bonpocekl k TecTam Mo MeTaMoppuUeCKHM M MeTacoMaTHYeCKHM mopoaam (Jexkmuu 10-18)
Bbi0epuTe npaBuJIbHbIE OTBETHI
1. Ykaxute HeBepHOe yTBepkaeHue. K snnoreHHomy Mmeramop(usmy OTHOCUTCS:
a.peruoHaNbHBIA MeTaMOphU3M 0.KOHTAKTOBBIM MeTaMOP(U3M B. TOKAIBHBIN MeTaMOPPHU3M
T.yAapHbI MeTaMphu3M
2. YkaxuTe HeBepHoe yTBepxkaeHue. Gaktopamu MmeTamoppu3Ma sBISIOTCS:
a.JINTOCTaTUYECKOE JaBieHue O.(IIouIHOE JaBlIeHHE B. CTPECCOBOE JaBJICHUE
3. C yBenMueHHEM JIaBICHUS U TEMIIEPaTyphl IPOUCXOINT:
a. IPOTPECCUBHBIN MeTaMOp(du3M 6. perpecCUBHBII MeTaMOP(U3M B. PETPOTpaiHbIN
MeTamopdusMm r. quadropes
4. Cnenyrouuii Tun MmeramMmoppu3Ma XxapakTepu3yeTcs MOIBUKHOCTBIO JIUIIb JIETYIUX
KOMIIOHEHTOB:
a. aJUIOXUMUYECKUH 0. N30XUMUYECKUI
5.ITpu meTamop¢pu3Me MarMaTH4eCKUX MOPOJ1 BO3HUKAET:
a. mapameTamopdutsl 6. opToMeTaMoOp(UTHI
6.Crnenyromas peakiys npoTekaeT npu temmneparype npudauzurensHo 600°C:
a.KB + Myc = Ko +Al2SiOs 6. KB + Por. o6m. = pITu + mI1n + ITn
7.CoctaB Metamopduueckoit mopoas! : 20% - bu; 30% - KB; 50% - (ITn+Kmmr), nmopona
OTHOCHTCSL:
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a. K cimaHnam 0. K THeicaM B. KBapIuTaM
8. Ecim meTamopdudeckas mopoja clokeHa MpeuMyIeCTBEHHO POroBOi 0OMaHKOM, OHa
OTHOCHTCS K:
a. am(pubosMTam 0. ciiaHlaM B. THeHcam
9.CtpykTKpa MeTaMOpPHUECKON TOPOIBI, T/Ie TPEOOIATAI0T MHHEPAIBI B BUIC YCTITYH UITN
TUTACTHHOK:
a. rpaHoOusiacToBas 0. ienupo01acToBast B. HeMaToOmacToBas T. pudpoodIacToBas
10. .CtpykTypa MeTamopUIecKOi TOPOJIbI, T/ IPEOOIaTaroT MHHEPAIIBI, 00pa3yronIne
CITyTaHHBIE BOJIOKHUCTBIE arperarhl:
a. rpaHoOuacToBas 0. ienumpo01acToBast B. HeMaToOmacToBas T. pudpoodiacToBas
11. Musnepainsl, TunnomopHsble Ui OPoJ HU3ILIEH CTYIIEHH MeTaMopu3ma:
a. CepUIIUT 0. MYCKOBUT B. TUPOKCEH
12. Musnepainsl, TuIoMop(HbIe Ui IOPOJ CPEAHEN CTYIEHH MeTaMopdu3Ma:
a.xJ10puT O. poroBasi 0OMaHKa B. pPOMOMYECKUN TUPOKCEH
13. Musnepansl, TuioMop¢Hsbie /Ui MOPOJ BbICIIEH CTYIEHH MeTaMopdu3Ma:
a. TpeMoJuT 0. poroBasi oOOMaHKa B. pPOMOMYECKUI MUPOKCEH
14. Munepai, xapakTepHbIN AJI1 METaNeInTOB:
a. CUDTIMAHUT 0. XJIOPUT B. TPEMOJIUT T. pOroBasi OOMaHKa
15. MuHepain, xapakTepHBIN JUIsi METa0a3UTOB:
a.CTaBPOJIUT 0. aHJATY3HUT B. aKTHHOJIUT B. KOPJHUEPUT
16.Cnenyroniuii MHHEpaI He OTHOCUTCS K mosiuMopdHoit Moaudukammu AlpSiOs:
a. CHUTIMAHUT 0. aHJATy3UT B. TUCTEH T. KHAHUT JI. CTaBPOJIUT
17. Ykaxkute HEBEpHOE yTBEPKJACHHUE. 3€JICHBIE CIAHIIBI MOTYT COJIEPKaTh:
a. aKTUHOJIUT 0. aIbOUT B. TPEMOJIUT T. XJIOPHUT JI. POTOBYIO OOMAaHKY
18. Ykaxkute HeBepHOe yTBepkaeHue. K darum aAByCIoIHBIX ClIaHIIeB HE OTHOCSTCS :
a.KB-OM-KOPA-MYC CJIaHIIbI 0.KB-OM-MyC-TpaHATOBBIE CJIAHIIBI B. KB-OM-KOPIUEPUTOBBIC
CIIaHLbI T'. KBapI-OMOTUT- KOPJAUEPUT  T'PAHATOBBIE CIIAHIIBI
19. Ykaxure HeBepHOE yTBEpkAcHUE. DUILTUTHI MOTYT COAEPKATh:
a. abOUT 0. CEpUIIUT B. KBaPII T'. TPaHaT . CHJUTUMAHUT
20. YkaxxuTe HEBEpHOE yTBEpKIeHHEe. POroBuKH 00pa3yroTcs Ipu
a.KOHTaKTOBOM MeTaMopdu3Me 0. J0KaTbHOM MeTaMop(hu3Me B. TEPMATILHOM
MeTamop(du3Me I'. perioHaIbHOM MeTamopduszme
21. Accouus MUHEpaJIOB albOUT+XJIOPUT+HKBAPITAKTUHOJIUTHINUAOT XapaKTepHa ajs daiuu:
a. Onua0ToBBIX aM(puO0IUTO 0. 3€JICHBIX CIIAHIIEB B. GUILUIUTOB
22. DKJIOTUTHI — 3TO:
a. Meranenutsl 6. MeTaba3uThl B. IOPOJIbI KOHTAKTOBOTO METaMOP(H3Ma I'. OTHOCSTCS K
amdubouTOBOM haru
23. K ¢danusam rmyOMHHOCTH OTHOCSITCS :
a. KJIOTUTHI 0. (PUIUTHTHI B. POTOBUKH
24 I'paHUTH3ALMS ITO:
a. AJUIOXUMUYECKUH MeTaMophu3M 6. MarMaTHYECKUi MPOIECC B. METACOMATUYECKUI
IpoIiece T. U30XUMHUUECKUIl MeTaMoppu3m
25. Cnenyromue MeTacoMaTn4eckue opoisl 00pa3yroTcs Ha MarMaTU4ecKOl CTauu:
a. MPOTUITUTHI 0. TPEH3EHbI B. MarHe3UaIbHbBIE CKAPHBI T'. H3BECTKOBBIE CKapHBI
26. Cnenyromiue moposl 00pa3yroTcs Ha CTaJAUU KUCIOTHOTO BBIIETAYUBAHUS:
a. Oepe3uT 0. IMCTBEHUT B. MarHe3UaIbHbBIN CKapH T. TPEeU3eHbI
27.Cnenytouiye nopo il 00pa3yroTcst Ha MO3/IHEH 1IeTOYHON CTa Ui MeTacoMaro3a:
a. 6epe3uTsl 0. BTOPUYHBIE KBAPLUTHI B. IPOIMINTHI T. TPEH3eHbI
28. JINCTBEHUTHI 0OpaA3YIOTCS:
a. MO KUCJIBIM KUIBHBIM MOpOiaM 0. 10 CPpeHUM UHTPY3UBHBIM TIOPOJIaM B. TI0 OCHOBHBIM
3¢ Py3UBHBIM OPOAAM
T. [0 YIbTPAOCHOBHBIM UHTPY3UBHBIM MIOPOJIaM
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29. MeTtacomMaTHUYECKHii ITpoliece (BbIOpaTh HEBEPHOE):

a. MPOUCXOTUT 6e3 m3MeHEeHHsI 00bEMa TIOPOT 6. HOCUT PETUOHATBHBINA XapaKTep B.
XapaKTEePU3YIOTCS 00Pa30BaHUEM I'€OJIOTUIYECKHX TeJl C YeTKON 30HAILHOCTBIO, IIPH 3TOM,IIPU
Nepexoie OT 30HbI K 30HE MOCIEI0BATEIBHO YBETMUYHUBACTCS YUCIO MUHEPAIOB

Pexomenayemble TeMbl pedpepaToB:

1. Onucanue MuHEpaJOB IMpU OJHOM HHUKose. Pa3nuuume TriaBHBIX Pyl
OPOA000PA3YIOIIUX MHHEPAJIOB IO IBETY, POpME BBIICICHHSI, ONTHYESCKOMY pelibedy,
CIIAHOCTH.

2. Ommcanue MHHEPAJOB TPU CKPEIICHHBIX HUKOJAX. Pa3nuuue TIaBHBIX TPyl
MOPOA00OPA3YIOIIUX MUHEPAIOB M0 MaKCHMAalTbHON WHTEP(EPCHIIMOHHON OKpacke,
YIIIy yracaHusl, YAJUHEHUIO U ONITHYECKONW OCHOCTH.

3. IInarmoxnasel. VX OCHOBHBIC ONTHYECKHE CBOWCTBA, OTMpEICIICHHE COCTaBa IO
MUKPOCKOTIOM.

4.  Onusunbl. Mx ontudeckue cBoicTBa. OnpesesieHne cocTaBa Mo MUKPOCKOTIOM.

[Mupokcensl. MIx ontuueckue cBoiicTBa. OmnpenesieHne cocTaBa OPTOMHUPOKCEHA O]
MHKPOCKOTIOM.

o1

IIpuMepHast KOHTPOJIbHAs Pad0Ta M0 KPUCTALIIOONTHKE
Bapuant Nel 1) Onrtuyeckast ”HAUKAaTpUCa IBYOCHBIX KPUCTAIIOB.
2) Kakyro OKpacKky B CKpEUIEHHBIX HUKOJISIX OyaeT HMMeTh SIUIO0T Ha paspese
MEePIEHANKYIISIPHOM TYIOH OMccekTpuce, eciu Ng — Np = 0.032, ng — nm = 0.005,
a d=0.03 mm?
Bapuant Ne 2 1) Pa3pe3 mepneHIuKyISpHBIH ONTHYECKOW OCH JBYOCHBIX KPHCTAJIOB B
CXOJSIIEMCS CBETE.
2) OnpenenuTe XapakTep IICOXporu3Ma MUHEpalia, €Clii IUIaCTUHKA, BbIPE3aHHAs
MEPIEeHIUKYIAPHO OCTPOM OMCCEKTpHCe, MPU OJHOM HUKOJIE OKpallUBaeTcs B
TEMHBIN CHHE — 3eJIEHBIN B OypoBaTO — 3eIEHBIN 1BET. [ImacTuHka nmapamiensHas
IJIOCKOCTH ONTHYECKUX OCEH MAa€T CMEHY OKPACOK OT CBETJIOM KENTOU [0
TEMHOU cuHE — 3eI€HOM. ONTUYECKUH 3HAaK MUHEPAJIa OTPULIATEIIbHBIM.
Bapuant Ne 3 1) Pa3pe3 meprieHIuKyIspHBIA OCTPOMl OMCCEKTPUCE JIBYOCHBIX KPHUCTAUIOB B
CXOJSIIEMCS CBETE.
2) Kak opueHTHpOBaH pa3pe3 ONTHYECKON MHAUKATPUCHI KPUCTAIlIa, €ClIU B 3TOM
CEUEHUM HM3MEPEHBbI MOCTOSIHHBIA MOKa3aTeNb MpeJoMieHus, paBHbld 1.362, u
NepeMeHHbIH, Jexamui B npeaenax 1.350 — 1.482 ? Onpexnenure onTHYECKUM
3HAaK MUHepaJa.
Bapuant Ne 4 1) CobcTBeHHas Okpacka MUHEpasa — e€ MPUYMHBI 1 3aKOHOMEPHOCTH U3MEHEHUS
(TIE0XpOM3M, €T0 THIIBI, cCXeMa abcopOLuH).
2) Kakyio MakcuManbHYI0 HHTEP(HEPEHIIMOHHYIO OKpacKy IMpU CKPeleHHBIX
HUKOJISIX JOJDKEH UMETh KpUCTalll reaeHoeprura, ecinu Ng = 1.757, nm=1.751, np
=1.732,ad=0.03 mm ?
Bapuant Ne 5 1) Ontuueckuit penbed u marpeHeBasi IOBEpXHOCTh MUHEPAJIOB — MPUYHUHBI UX
BO3HUKHOBEHHSI, ONPEJCICHNE B MUHEpajaxX MOJ MHUKPOCKOIIOM, TPYIIIUPOBKA
MHHEPAOB IO 3TUM XapaKTEPUCTHUKAM.
2) MuHepan uMeeT KelToBaTo — 3eNEHYI0 OKpacKy mapamienbHo Ng, cBeTio —
CHHIOI TapasuieabHo Nm, U TéMHO — cuHior mapamienbHo Np; Nm ~ b, cNg =
85°. Ha xakoMm paspese u Kak OyJeT pacloiokKeH yUIMHEHWEM MHUHepan MpH
TEMHO — CHHEM OKpAalIMBaHWUM, €CJIM IJIOCKOCTh TJIABHOTO CEYEHUS
MOJISIpU3aTOpa MapajiebHa TOPU30HTATBHOM HUTH KpecTa.
Bapuant Ne 6 1) MuTepdepeHIIOHHBIE OKpAaCKU MHHEPAIOB — MPUYUHBI BO3HHUKHOBEHHSI,
yCIOBUS HAOIIOICH S, HCIIOJIb30BaHUE TP UCCIIETOBAHUN MUHEPAJIOB.
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2) Ha paspese mnapamieabHOM IUIOCKOCTH ONTHYECKUX OCEH MOHOKIMHHOIO
IIUPOKCEHAa B CXOJMIIEMCS CBET€ BHUJHO CHMMETPUYHOE OKpAllMBAHUE!
romy6oBato — 3enénoe B C3 u IOB kBagpanTax u 3eneHoBato — xénroe B CB u
103 kBagpanTax. [Ipu BBegenun komnencaropa B C3 u FOB kBagpanTax okpacka
noHmwxkaercs. Onpenenure ONTUYECKU 3HaK MUHEpaa.

Bapuant Ne 7 1) Ilouemy Ha pa3pe3e MepHEHAUKYISIPHOM ONTUYECKOW OCH OJJHOOCHOIO U
JBYOCHOTO KPHUCTAQJUIOB B CXOJSIIEMCS CBeTe HaOIIOAA0TCsl pa3Hble
uHTepEpEeHIIMOHHBIE PUTYPHI?

2) Kak nmpoxoauT pa3pe3 ONTHYECKON MHAMKATPUCHl KpUCTAJa U KAaKOB €ro
ONTUYECKUH 3HAK, €CJIM B ’TOM CEUEHUH OIpEEICHbl IEPEMEHHBIN NT0Ka3aTeb
npenomiienus 1.572 — 1.776 u noctostaubiin 1.750 ?

Bapuant Ne § 1) OnpeneneHue OCHOCTH, ONTHYECKOTO 3HAKA M YyIyia ONTHYECKUX OCEH
MUHEPAJIOB.

2) Kakyro okpacky B CKpELIEHHBIX HHKOJSAX OyIeT UMETh MUJO0T Ha pa3pese
MEePIIEHANKYISIPHOM TYNOW OMccekTpuce, eciu Ng — Np = 0.032, ng — nm = 0.005,
a d=0.03 mm?

BapuanT Ne 9 1) Uro Takoe xommneHcaTtop? Kak OH YCTPOEH U HCIIOJIB3YeTCs ?

2) Kakyio okpacky B CKpEIIEHHBIX HUKOJSX OyAeT MMEeTh JMHJIOT Ha pas3pese
MEePIIEHANKYIIIPHOM TYIOW OMccekTpuce, eciu Ng — Np = 0.032, ng — nm = 0.005,
a d=0.03 mm?

Bapuant Ne 10 1) Yros moracanus W 3HaK yIJIMHEHUS MHHEpaioB. UTO XapakTepu3yloT 3TH
KOHCTaHTBI U KaK OHH OTIPEIENIOTCs?

2) Kakyio makcuManbHYI0 HHTEPPEPEHIMOHHYIO OKpPAcKy MpU CKpPELICHHBIX
HUKOJISIX JOJDKEH UMETh KPUCTAILI Teen0eprura, ecim Ng = 1.757, nm=1.751, np
=1.732,ad=0.03 mm ?

Bapuanr Ne 11 1) Uro Takoe wu3oxpomatuieckue Koibila? Kak OHM BO3HUKAIOT MpHU
HaOJI0IEHUN B MUKPOCKOIIE; KaK MCIOJIb3YIOTCS IIPU U3YYEHUHU MUHEPAIOB?

2) Ha paspese mapamienbHOM TUIOCKOCTH ONTHYECKUX OCEed MOHOKIMHHOTO
MUPOKCEHa B CXOJSIIEMCSl CBET€ BHJIHO CHMMETPHYHOE OKpalllUBaHUE:
rosryooBato — 3enéHoe B C3 u KOB kBagpanTax u 3eneHoBato — xéntoe B CB u
O3 kBanpanTax. [Tpu BBenennu kommnencatopa B C3 u FOB kBanpanTax okpacka
noHmxkaercs. OnpeaenuTe ONTUYECKUM 3HAK MUHepaa.

7.2. TunoBble KOHTPOJIbHbIE 32/IaHNS WM UHbIEe MATEPHAJIbI I IPOBeIeHHs
NMPOMEKYTOYHOM aTTeCTALMU.
Ilpumepnulii nepeuens 60npPOCO8 NPU NPOMEHCYNMOYHOU AMMECMAYUUU:
1. TlousTue o marme, ee cOCTaB, CTPYKTypa MarMaTHUECKOTO paciiiaBa.
2. IlpoucxosaeHue MarMbl, IEPBUYHbBIEC MArMbl, TJIABHBIE MPOLIECCHI, TPUBOISAIINE K
MarmMaTH4ecKOH 3BOJIOIUH.
3. OxmaxkJeHue U KpUCTAIT3alis MarMaTndeckux pacmiaBoB. O01ue npeacTaBlieHus o
JrarpamMmax IIaBKOCTH IO MPUHITUITY 3BTEKTHUKU U TBEPJIbIX pacTBOPOB. BiusHue
JTUKBHUIYCHOH (ha3bl Ha TEMIEPATyphl TUKBHUIYCA U COJUIYCA.

4. ®opMbl 3a1eTaHusl HHTPY3UBHBIX TOPHBIX TOPOJ.

5. ®opMmbl 3aeraHus ByJKaHUUECKUX TOPHBIX TOPO/I.

6. XuMHYECKui COCTaB FOPHBIX MOPO/, BapHALUK COJIEpKaHMs INIaBHEHIINX OKUCIOB. Poib
BTOPOCTEINEHHBIX (MaJbIX) 3JIEMEHTOB.

7. CBsi3p XUMHUYECKOTO U MUHEPAJILHOI'O COCTABOB TOPHBIX MOPOJ.

8. I'maBHBIE NETPOTCHHBIC 3JICMCHTHI. BapI/IaI_II/II/I CO,Z[Cp)KaHI/II‘;I T'J1IaBHBIX
HOpO,Z[OOGpBByIOH_II/IX 9JICMCHTOB B MarMaTH4€CKUX IrOPHBIX IMOPOAax.

9. BapI/IaLII/IOHHBIC NETPOXUMHUYCCKUC NUATPAMMEI . Knaccn(pmcaunﬂ MarmMaTu4eCKux
TOPHBIX IOPOJ ITO KPEMHE3EMY U LICJII0OYUAM.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Knaccugukanus MarMmaTH4ecKix rOPHBIX MOPOJI O XUMUYECKOMY i MUHEPAJIbHOMY
COCTaBYy
I'maBHbIE, BTOPOCTENIEHHBIE, BTOPUUHBIE MUHEPaJIbl. POJIb KOJIMYECTBEHHBIX
COOTHOILIEHUI MUHEPAJIOB /IS KJIACCH(PUKALMY MarMaTH4eCKUX TOPHBIX MOPO/I.
[Toporoo6pa3yromiyie MUHEpAIbl U UX 3HAYCHUE TSI KIIACCHU(PUKALMU MarMaTHYeCKIX
TOPHBIX MOPO/I.
Canmuaeckue u pemudeckre MuHepanbsl. Psg boysHa.
0O0630p raaBHEUIIUX TPYII MOPOI000pa3yIOUX MUHEPAIOB. [1osieBbie MITIATHI.
0O0630p raaBHEUIIUX TPYIII MOPOI000pa3yIONIUX MUHEPATIOB. ONUBUH.
O0630p rIaBHEHIINX TPYI TOPOA000pa3yOIIMX MUHEPaANIOB. [IMpoKceHsl.
O0630p riIaBHEHIINX TPYII TOPOJ00OPA3YIOMIMX MUHEPATIOB. AMPHOOIIBI.
0O0630p rIaBHEUIIUX TPYIII MOPO000pa3yonuX MUHEPaTOB. CITt0IbI.
TexkcTypbl U CTPYKTYphl MArMaTHUECKUX TOPHBIX OpoA. [ aBHelmMe pakTopsl UX
OTpeeNsIolue.
CTpyKTypbl ByJKaHUYECKUX FOPHBIX TOPOJI, GaKTOPbI ONPEENSIOIMINE UX
BO3HUKHOBEHUE.
CTpyKTypbl INTYTOHUYECKUX TOPHBIX MOPOJI, GaKTOPbI, ONPEAEIIAIONINE UX
BO3HUKHOBEHUE.
VYasTpamadutel. Xumusm. [TopogooOpa3zyromnire Mmunepaibl. Pa3HOBHIHOCTH U
knaccudukanus. OTinymne ynbTpaMapuToB OT YIbTPAOCHOBHBIX MOPO/I.
YIbTpaocHOBHBIE TOpHBIE MOPoabl. XuMu3M. [loponoobpasyromirie MUHEpaIbI.
PaznoBunHOCTH M Kinaccuukanus. BynkaHudeckue v MIyTOHUYECKUE TOPHBIE TIOPO/IBI.
CrpykTypsl U TeKCTypbl. Bropuunsle uameHenus. @opmel 3a1eranus U reoJIoTH4ecKoe
nosnoxkenue. [lpunamiexHocTs k popmanusim
OcHoBHBIE TOpHBIE TOPObI. XuMu3M. [Topomoo6pa3zyromiue munepansl. Knaccudukarus
10 XUMUYECKOMY U MUHEpAJIbHOMY cocTaBy. [IponcxoskieHue MmarMm OCHOBHOTO COCTaBa.
OcHoBHbIE TOpHBIE OPoAbl. Bynkanndyeckue ropusie nopoasl. CTPYKTYpbl U TEKCTYpPHI.
Bropuunsie wusmenenums. Dopmbl 3aneranus. [IpuHamiexHocTh K dopManusM U
MarMaTH4eCKUM CEpUSIM

OcHoBHbIe TOpHbIE TOPOJIbl. [ImyToHHUeckre ropHbie MOopoabl. CTPYKTYpBI U TEKCTYPHI.
Bropuunsie wusmenenus. ®opmbl 3aneranus. [IpuHamne:xHocTh K QopMmanusM U
MarMaTH4eCKUM CEPUSM.
Cpennue ropusie nopojsl. XuMusMm. [loponoobpasyromue munepansl. Knaccudukaius mo
XUMHYECKOMY U MUHEPAJILHOMY COCTaBY.
Cpennue ropsele Hopojbl. Bynkanuueckue ropusie mopojabl. CTPYKTYpbl U TEKCTYpPHI.
Bropuunsie uzmenenus. [IpuHamiexHOCTh K (GopManusM U MarMaTU4ecKUM CEpHsM.
@DopMBbI 3aIeraHus.
Cpennue ropusie noposbl. [Imyronnueckue ropusie mopoasl. CTPYKTYphI U TEKCTYpPHI.
Bropuunsie uzmenenus. [IpuHamie:xHOCTh K (opMalusM U MarMaTU4eCKUM CEpHUsM.
@DopMBbI 3aIeraHus.
Kpemuekucnple ropuble  mopoabl. XumuisMm. [loponoobpasyromue  MHHEpAbL.
Knaccugukanus no XuMmuecKkoMy U MUHEPAIbHOMY COCTaBY.
KpemHekucnable ropHele nopoasl. Bynkanuueckue ropuele nopozsl. PasHoBuaHOCTH 1
knaccuukanus. CTpykTypsl U TeKCTypbl. Bropuunslie uamenenus. @opmel 3aieraHus.
Kpemuekucnple ropasie nopoapl. Ilnyronndeckue ropseie nopozasl. PazHoBugHOCTH M
knaccugukanus. CTpykTypsl U TeKCTypbl. Bropuunslie uamenenus. @opmel 3aieraHus.
Kpemuekucnple ropusie nopozsl. JKuibHble TOpHbIE MNOpoAsl. PasHOBHOHOCTH U
knaccuukanus. CTpykTypsl U TeKCTypbl. Bropuunslie uamenenus. @opmel 3ajgeraHus.
I'panuronnel. PazHoBunHoCcTH M Kiaccudukanus. CTpykTypsl U TEKCTypbl. BropuuHsie
n3MeHeHus. MexaHusMm (opMupoBaHHs TPAaHUTOUIOB pa3HbIX TIyOuH. POpMBI 3aIeraHusl.
[Mupoknactuyeckue ropHsie HOpobl. X pa3HOBUIHOCTH U KIacCU(DUKALIHSL.
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.
49,
50.

[Tonsitue o meramopdusme, pakropsl Mmeramopdusma. IIporpeccuBHBIN U perpecCUBHBIHI
(mmadropes) meramopdhuzM.

Munepansl MeTaMOp(GHUYECKUX MOpoA. MuHepalbHbIe MapareHe3uchl. TunomopdHbe
MuHepaibl. Daruu MetaMmpdusma.

CTpyKTYpBI B TEKCTYpHI MeTaMOop(hu4ecKux mopos. BiusHue cTpeccoBOro IaBieHUs Ha
0COOEHHOCTH TEKCTYpP U CTPYKTYP METaMOP(PHUECKUX TTOPOJI.

Ob6mass cxema Qammii meramopdusma. M30XUMUYECKHIT ¥ AIUIOXUMHYCCKUAN
metamopdusm. PermonanpHblii MeramopduszM. Tumel JoKambHOTO MeTtamopgusMa.
N3oxumuueckue psasl.

[Iponykrsl MeTamopdu3Ma TIIMHUCTBIX OTJIOKEHUH (Mertanenutsl). McxoaHbie mopobl
(rmunbl). Oumutel. MuHepalbHBIM COCTaB, TEKCTYPbl, CTPYKTYphl, THUIIOMOp(HBIE
MUHEpPAJIBL.

[IpoxykTsl MeTamopdu3Ma TIIMHUCTBIX OTJIOKEHUM (MeTanenuTsl). ClroAsHbIE CIaHIbL.
MuHepanbHbI COCTaB, TEKCTYPhl, CTPYKTYPBI, TUIIOMOP(HBIE MUHEPAJIBL.

[IponykTsl MeTamopu3Ma TIJIMHUCTBIX OTJIOXEeHHH. ['Helicbl U HMX Ppa3HOBUIHOCTH.
MuHepanbHbIN COCTaB, TEKCTYPbl, CTPYKTYPbI, THIIOMOP(HbIE MUHEPAIIbI.

[Ipoaykter  MeTamopdu3mMa TIMHUCTBIX  OTJIOKEHUW  (MeTamenuThl). ByxuThl.
KoHTakTOBBIE POTOBHKH.

MurmatuTel, rpaHUTH3aLUS

[IpoykTsl MeTaMopdu3Ma OPO OCHOBHOTO cocTaBa (MeTaba3uThl). MIcxo1HbIE MOPOIbI.
[Topdupurtonnsl. 3eneHsie ciaHubl. MUHEpaTbHBIM COCTaB, TEKCTYpbl, CTPYKTYpHI,
TUNIOMOP(HBIE MUHEPAJIBI.

[IponykTtel MeTamopdu3Ma MOPOJ OCHOBHOTO cocTaBa (MeTa®a3uThbl). AMQPHUOOIHUTHI.
PaznuuHble KpUCTaUIMYECKHUE CHAHUbI. DKIOTHTH. MUHEpaldbHBIA COCTAaB, TEKCTYpPHI,
CTPYKTYpPBbI, THIIOMOP(HBIE MUHEPAJIBI.

[IpoaykTel MeTamopdu3Ma IOPOJ OCHOBHOTO cocTaBa (MeTaba3uThl). 3eJeHBIC U
rinaykodaHoBsie (royOble) ciaHIlbl. MUHEpalIbHBIA COCTaB, TEKCTYPHI, CTPYKTYpHI,
TUTIOMOP(HBIE MUHEPAJTBI.

ITpoaykTsl MeTaMOp(r3Ma yIbTPAOCHOBHBIX IOPOJ

Meracomaro3. Knaccudukanus MmeracoMaTu4eckux Hopo.

Craguu meracomaTo3a. [ 1aBHENIIME TUIIBI METACOMATUTOB.

Hlkana u kpuTepuyn oeHUBAHKS PE3YJbTATOB 00YUEHHS 10 TUCHHUIJIMHE.

Pe3ynbTaTe! «HeynoBnerBo- | «YIOBIETBO- «Xopo1io» «OTanyHO»
oOyueHus PUTEIBHOY PUTETBHOY

3Hanus OCHOB | 3HaHUS O®parmentapusl | O0mue, HO HE CucremaTtuuec
nerporpaduu OTCYTCTBYIOT € 3HaHMS CTPYKTYpUpPOBa | KM€ 3HAHUS
MarMaTU4ecKux u HHbIE 3HAHUS
MeTaMop(hUYECKUX

opoJl

YMmenust YMenus B nenom B nenom Ycnemnoe
ONIpEeNeNATh C | OTCYTCTBYIOT YCHENIHOE, HO YCHENIIHOE, HO yMEHUE
MIOMOIIBIO HE cozieprkaliee
MOJISIPU3ALUOHHOTO CHUCTEMAaTHUYECKO | OTAENIbHbIE

MHKpPOCKOTIa € YMEHHE, poOeITbI

CTPYKTYPY, JOTTyCKaeT YMEHHUE.

MHUHEpaJIbHbIN HETOYHOCTHU

COCTaB, Ha3BaHUE HEMPUHIUINATb

MarMaTuyeckon HOTO XapakTepa

W

MeTamopduyeckoit

TOPHOM TOpPOABI U
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Ha OCHOBAaHUU
IIOJIy4YEHHBIX

JTAHHBIX JIeNaTh

BBIBO/IBI 00

YCIOBUSAX

oOpa3oBaHUsl ITOU

IOPOJbI

Buaanenue Hasbiku ®parmenrapHoe | B nenom Brnanenune
HaBbIKAMU pabOThl | BIAJCHUS BJIa/ICHUE c(OpMHUPOBAHH | HaBBIKAMU

C OTCYTCTBYIOT METOIUKOMH, bI€ HaBBIKU. paboThI ¢
MOJISIPU3ALIMOHHBIM HaJInyue MOJIAPU3ALUOH
MHUKPOCKOIIOM U CO OT/AEIbHBIX HBIM
CIPaBOYHOM HaBbIKOB MHUKpPOCKOTIOM
JIUTEpATypoll Mo 51
OTNITHYECKUM MEeTPOJIOrHuec
CBOMCTBaM KO
MHHEPAJIOB, a JIUTEPATYPOU.
TaKxe c

MeYaTHBIMU u

IPYTUMU

HMCTOYHUKAMU

MIETPOJIOTMYECKOMN

nHpOopMalnu.

8. PecypcHoe obecneueHue:

A) IlepeyeHb OCHOBHOM M J0NOJHUTEILHON JIUTEPATYPbI.

- ocCHOBHas JinTeparypa: (meyatHble U3gaHus uMeroTcs B bubmmoreke MI'Y u kadempaabHOM
dhonme)

1. Emenpsinenko I1.®., fAxoBneBa E.b. Ilerporpadusi marmatumdeckux u MeTaMOPPUUECKUX
nopoAa. M., M3n-so MI'Y, 1985.

2. Beegenue B nerposoruto, [Tepuyk A.JI., Cadonor O.I'., [Tnevos I1L.1O., M.: UHOPA-M, 2014.
— 130 c.

3. OCHOBBI IIETPOJIOTHH MarMaTH4YeCKuX U MeTamopduueckux nporeccon [lepayk A.JI., Cadonos
O.I'.,, CazonoBa JIL.B., Tuxomupon ILJI., Ilmewor ILIO., Illyp M.FO. M.: Uza-so KIV;
YHuuBepcurerckas kaura, 2015. —472c.

4. TpycoBa N.®., YepnoB B.U. Ilerporpadus mMarmaTuueckux U MeTaMOpP(HUUYECKHX TOPHBIX
nopoAd. — M.: Hexapa, 1982. — 272 c.

5. Wyp M.IO. Ilerporpadus: PykoBoACTBO K MPaKTUYECKUM 3aHATHAM: YdeOHOe rmocobue., 2-e
n3a. — M.: U3a-so MAKC-TIPECC, 2009. — 103 ¢., 37 ui.

- JIONOJHHUTEeIbHAs JuTeparypa: (meyaTHble HW3JaHUS WMeEOTCss B bubanmoreke MIY wu
KaeapanbHOM GoHIE)

1. Ilerporpadus, u.I. ITox pen. A.A.Mapakymesa. M., U3a-80 MI'Y, 1976.

2. llerporpadus, u.Il. ITox pen. A.A.Mapakymesa. M., 3x1-80 MI'Y, 1981.

3. Ilerporpacdus, u.Ill. [Tox pen. A.A.Mapaxymesa. M., U3n-so MI'Y, 1986.

4. Iepuyx JI.JI. Ps6uuxos W.JI. ®a3zoBoe cooTBETCTBHE B MUHEpaIbHbIX cucTtemax. M., Henpa,
1976.

5. Metosl nerponoruyeckux uccnenosanuii lllyp M.IO., Hocosa A.A., Illupsie A.A., CadoHoB
O.I',, SAnackypt B.O., Ilepuyk A.JI. M.: UTHOPA-M, 2014. — 104 c.

b) Ilepeuens nporpammHoro odecnevyenusi: Microsoft Office PowerPoint
B) Ilepeuenb npogeccHOHAIbHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:
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I') Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHeT»!
I'eonormueckas suuuknoneaus GeoWiki - http://wiki.web.ru.

) MartepuajibHO-TeXHHYECKOe 0O0ecneyeHue:

a) MIOMEILEHNE — ayIUTOPHUs, PACCUMTAHHAS Ha TpynIy u3 15 yyamuxcs;

0) o6opymoBaHNE — MOJSAPU3AMUOHHBIE MUKPOCKOIIBI, B TOM YHCIIE MPOEKIIMOHHBI MHUKPOCKOTI,
cHaO)KeHHBI TH(POBOH (PoTOKaMepoil € BO3MOKHOCTBIO BBIBOJIA HAa MOHHUTOP M OKpaH,
MYJIbTUMEAUMHBIN IPOEKTOP, KOMIIBIOTEP, SKPaH, BBIXOJ B MIHTEpHET;

B) MHBIE MaTepHalbl — KOJUICKIHUS MeTporpapuuecKux NUIM(OB rOpHBIX MOPOJ U MHHEPAJIOB,
KOJUIEKLIMSI TOPHBIX TOPOJ JUIsi MaKpPOCKOIMYECKOW JIMarHOCTUKU, CXEMbl, JUarpaMMBbl,
¢dororpadun, puCyHKH Ha IJIaKaTax, MOJIEIH ONITUYECKUX WHAUKATPHUC U KPUCTAILJIOB.

9. SI3bIk MpenoaBaHusl — PYCCKU.

10. IMpenonaBatens (mpenogaBatenu) — Cazonora JI.B., [Tapdenosa O.B., /laserioa B.O.,
Mxypckuit B.b., Terpoesa C.A., Ilepecenkas E.B.

11. Pazpa6oTuuxk nporpammsl — fo1eHT Casonona JI.B.
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