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PaGouas nmporpamMmma AUCHHUILUIMHBI (MOYJIs) pa3paboTaHa B COOTBETCTBHH C CAMOCTOSITEIILHO
ycranoBiaeHHBIM MI'Y ob6pazoBarenbubiM ctangapToM (OC MI'Y) miis peann3yemMbIX OCHOBHBIX
npodeccroHanbHBIX 00pa30BaTENbHBIX IPOTPAMM BBICIIIETO 00PAa30BaHMUSI 110 HAPABICHHUIO
noAroToBku «I'eosorusy, (mporpaMMbl OakajaBpuaTa, peajiu3yeMble MOCIeI0BATEIBHO 110

CXeM€ MHTETPUPOBAHHOM MMOATOTOBKH).

I'ox (roner) mprema Ha oOyderue: 2022

© T'eonoruveckuit pakynpTeT MI'Y nmenn M.B. JlomoHOCOBa
IIpoepamma ne modcem OblMb UCNOIL308AHA OPYSUMU NOOPAZOCNEHUAMU YHUGEPCUMEMd U
opyaumu 8yzamu 6e3 pazpeuienus haxyibmema.



Henap n 3axa4u JUCHUTLTHHBI

Heasimu kypca "Tlerporpadus” apnstorcs:

- TOJrOTOBKAa pabOTHHMKA BBICOKOW KBaTM(PUKAIIMKM, BIAJCIONIEIO 3HAHUAMH 00 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,

- TpUOOpETeHHEe OCHOBHBIX HABBIKOB IIOJIEBBIX M JIA0OPATOPHBIX TEOJIOrO-MeTporpaduyeckux
UCCIIEI0OBAaHUI KPUCTANIMYECKUX TOPHBIX MOPOJ] U CaraéMbIX UMHU I€0JIOTHYECKUX 0OBEKTOB
3agayamu kypca «llerporpadus» sBIAIOTCS:

-OBnajieHue COBOKYIHOCTBIO TEOPETHYECKUX 3HAHUM O COCTaBe, CTPOCHUM, CUCTEMAaTHKE 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

- [loBblieHre 00111eH re0J0rn4ecKoi KyabTyphl CTY/IEHTOB

Kpartkoe coaep:xanue JUCHUIIMHBI (AHHOTALUSA):

Jucuunnuna «OCHOBBI eTporpadum» MocBsIleHa U3y4EeHUI0 MarMaTuYeckKuX, METaMOPPHUUECKUX
Y METacCOMaTHYECKUX TFOPHBIX mopoJ. Ha jexnusx npuBoAsTCs AaHHbIE 00 ycIoBUSX U (GopMax
3aJieraHysl pa3IMYHbIX TOPHBIX MOPOJ, JaeTcs X KIacCUPUKAIUS, pacCCMaTPUBAIOTCSI 0COOEHHOCTH
MUHEPAIBHOTO COCTaBa, CTPYKTYP, MPOUCXOXKIAEHHS, UX (PU3NIECKUX CBOWCTB, CBSI3U C MOJE3HBIMU
HCKOTIA€MBIMHU. JlaGopaTopHble 3aHATUS TOCBSINAIOTCS M3Y4YEHUIO ONTHUYECKHX METOJIOB
UCCIIE/IOBAaHUSI MHHEPAIOB, OCOOECHHOCTSAM CTPYKTYPHBIX B3aUMOOTHOIIEHUH MUHEpPAIOB B
CJIaraéMbIX UMM TOPHBIX OPOJAaX, U B KOHEUHOM UTOI'€ — YMEHHUIO TUarHOCTUPOBATh TOPHBIE OPOIbI
10J1 MUKPOCKOTIOM.

1. Mecto nucuuminnbl B cTpykrype OIIOII BO — BapuatuBHas yactb, oOmienpodeccruoHanbHas
JUCITUILINHA 110 BBIOOPY B Moayie «IlaneonTonorus», kypc — Il, cemectp — 3.

2. Bxognble TpeGoBaHus VIS OCBOEHUS AN CUMILIMHBI, IPeIBAPUTE/IbHbIE YCJIOBHUS:

OCBO€HHUE AUCUUIIINH «O01as reonorus», «Pusznka», «XuMus oo1mas».

JucuumimHa HeoOXouMa B KaueCcTBE MPeALIeCTBYIOMEH At Tucuiuine «I eoxumus», «I'eonorus
Poccun».

3. Ilnanupyemble pe3yJibTAaTbhl OOy4YeHUS] MO IMCUMILIMHE (MOAYJIIO), COOTHECEHHbIE €
TpedyeMbIMH KOMIIETEHIIUSIMU BbITYCKHUKOB.

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

u MaTeMaTH4eCKOT0
IIMKJIOB TIPU PELICHUU

pa3/ieNioB MaTeMaTHYECKUX
Y €CTECTBCHHBIX HAYK B
npodeccuoHanbHOM
JeSITEIIbHOCTH

Komnerenuun HNuaukaTopsl I[Inanupyemble pe3yJIbTaThl

BBINYCKHHMKOB (KObI) | (MOKa3aTesn) 00y4YyeHHus1 N0 AUCHUILIMHE (MOYJIIO0),
JOCTHKEHHS CONpSsIKEHHbIE ¢ KOMIETeHIUSIMU
KOMIIEeTeHI M

OIIK-1.b Cnoco0en | b.OIIK-1. U-1. 3uamo: CymHocTh ¢buznueckux

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

(byHIaMeHTaIbHBIX 3HaHUS (PYHIaMEHTANbHBIX | MPUMEHEHUs neTporpadudecKkux

METOJ0B HMCCICAOBAHNA BCIICCTBA U
MpoNHeCcCOB NMETPOICHE3a




CTaHJIAPTHBIX
npodeccrnoHaTbHBIX
3amau  (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. @opmar o0ydeHHs] — JICKIIMM W CEMHHAPBI, HE MPEIAIOJIaracT SJICKTPOHHOTO OOYYCHHS WU
WCIIOJIb30BAHUS JINCTAHIIMOHHBIX O00pa30BaTEIBHBIX TEXHOJOTHH (32 HCKItoueHueM (dopce-
Ma)KOPHBIX OOCTOSTENHCTB — MAHJAEMHH H T.I1.)
5. O0bemM qucHUMINHBI (MOAYJIsi) cocTaBisieT 3 3.e., 108 akagemuuecknx 4acoB, B TOM YHcCIe 72
aKaJIEMUYECKUX 4aca, OTBEJICHHBIX Ha KOHTAKTHYIO paboTy oOyuaromuxcs ¢ npemnojgaBareiaeM (36
aKaJIEMUYECKUX YacOB 3aHATHS JICKIIMOHHOTO THra M 36 aKkaIeMHYeCKHX 4acOB CEMHHApoB), 36
aKaJeMHYECKUX YacoB Ha CaMOCTOSATEIbHYIO paboTy oOydwarommxcs. dopma MpOMEKYTOUHON

aTrTeCTaluu — 3K3aMCH.

6. Conep:xaHue TUCHHMIJIMHBI (MOAYJIsl), CTPYKTYPUPOBAaHHOE IO TeMaM (pasfiesiaM) ¢ yKa3aHueM
OTBCACHHOI'O Ha HUX KOJIMYECTBA aKaJECMHUNUYCCKUX YaCOB U BHU/IbI yqe6HBIX 3aHATHH




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

dopMa NPOMeKyTOUYHON aTTeCTAlUM MO
AMCUUIJIMHE (MOYJII0)

Bcero
(4acer)

B toMm uuncne

| |

|

KonrakTHas paGora

(paGoTa BO B3aUMO/1eiliCTBUM C

npenojaaBaTesiem)

Buabl KOHTAKTHOM padoThl, Yachl

CamocrosiTesibHas padora
00y4yar1erocs, 4acbl
(8U0bI cCaMOCmMosAmenbHO
pabomul — 3cce, peghepam,
KOHMPONbHAsL paboma u np. —
VKA3bI8AIOMCS NPU
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Jlexmms 1. 2 4 1
Cemunap 1.
Jlexmmsa 2. 2 4 1
CemuHap 2.
Jlexmsa 3. 2 4 1
CemuHap 3.
Jlexnus 4. 2 4 2
Cemunap 4.
Jlekmus 5. 2 4 2
CemuHap 5.
Jlekus 6. 2 4 2
CemuHap 6.
Jlexmus 7. 2 4 2
Cemunap 7.
Jlexmus 8. 2 4 2
Cemunap 8.




Jlexunms 9. 2
Cemunap 9.

Jlexumsa 10. 2
Cemunap 10.

Jlexmus 11. 2
Cemunap 11.

Jlexmus 12. 2
Cemunap 12.

Jlexmus 13. 2
Cemmunap 13.

Jlekmus 14. 2
Cemunap 14.

Jlexmus 15. 2
Cemunap 15.

Jlexus 16. 2
Cemwunap 16.

Jlexusa 17. 2
Cemunap 17.

Jlexus 18. 2
Cemunap 18.

[IpomexxyTo4HAas aTTECTAIUS IK3AMEH 3
Hroro 108 72 36




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.
B Havase nekiuu 2 cTyzneHTaM npeiaraeTcs 9 BapuaHToB TECTOB 10 MaTepHaiaM JIEKIUH |
Jlekums 3. I'naBHbIE, BTOPOCTENIEHHBIE, aKIIECCOPHBIE MUHEPAJIBI.
O0630p riaBHBIX TPynn MopoaooOpaszyromux mMuHepasnoB. OnuBuH. [lupokcensl. AmMduOoOIbL.
Cmogpl. [ToneBbie mmatsl. KBapi. @enpammaTonas.
Jlekuusaa 4. CTpyKTypbl U TEKCTypbl MarmMaTM4ecKux (IUIyTOHUYECKHX, BYJIKAaHUYECKUX U
KWJIbHBIX) TOPHBIX TOPOJ.
B Havasne nexuu 4 cryzneHTaM Ipeajgaraercs 8 BapuaHTOB TECTOB 110 MaTepuaiaM JeKIuu 2 U 3
Jlekumsa 5. Knaccudukanuss marmMaTudeckux ropHbelX mnopof. [lpunHiuns! knaccuukanus
IUTyTOHUYECKUX, BYJTKaHUYECKUX U )KMIIbHBIX (CYOBYJIKaHUYECKUX) U3BEP>KEHHBIX TOPHBIX MOPO/I.
Marmaruueckue popManuu
Jlekums 6.YIbTpaoCHOBHBIE TOpHBIE MOPOAbl. XumusM. [lopomooOpasyroniue MUHEPAbI.
PasnoBunHocT M Kinaccudukanus. BynkaHuyeckue M IUIYTOHUYECKHE TOpHBIE IOPO/IBI.
CrpykTypbl M TekcTypel. Brtopuunble wn3meHeHus. POpMBI 3aJ€raHus W TE€O0JOTHYECKOE
nonoxxkenue. [Ipunaanexxsocts Kk popmanusiM. Ilose3Hble HcKomaemble, CBSI3aHHBIE C KAXKIOU
dbopmarnmeit. [Ipoucxosxaenre runepOa3UTOBBIX Marm.
Jlekmusi 7. OcHOBHbIE TOpHBIE TOpoAbl. XuMHU3M. [lopomooOpa3yromue MUHEPATBI.
Knaccugukanus MarmMaTndeckux TOPHBIX MOPOJ MO XMMHUYECKOMY M MUHEPAJIBHOMY COCTaBYy.
Bynkanudeckne, IUTyTOHUYECKHE, JKHIbHBIE TOpHBIE NOPOAbl. CTPYKTYpBl M TEKCTYPBHI.
Bropuunsie uamenenus. @opmsl 3aneranus. [IpuHamiexHocTs K GpopMausiM 1 MarMaTH4ECKUM
cepusaM. llonesHbie nckonaemele. IIponcxoxaeHne MarMm OCHOBHOTO COCTaBa.
Jlekmusi 8. Cpemnume rToOpHBIE TMOpOoabl. XuMmu3M. [lopomooOpasyroniye MHHEPAIHI.
Knaccugukanus no XuMHUYeCcKOMY U MUHEPAJIbBHOMY COCTaBYy. ByikaHuueckue, NiIyTOHUYECKHUE,
JKWJIBbHBIE TOpHBIE IOpoJbl. CTPYyKTYpBI U TeKCTyphl. Bropuunbie usmenenus. [Ipunaane:xHocTh
K ¢opmanusM M MarmatuuyeckuMm cepusiMm.  @Dopmbl 3aneranus. llosne3Hble uckomaemsle.
IIpoucxoxaeHne Marm CpeHero cocTasa.
B navane nexkuuu 8 cryaentam npemiaraercs 10 BapuaHTOB TECTOB 10 MaTepuajaM JICKIUu 4-7
u 3. Kpome T0Oro, OTaesbHbBIE BOIIPOCH! U3 3TUX TECTOB MOTYT NpEJIararbCs CTyIeHTaM B HaJajie
ek 4-7 B KauecTBE MUHUTECTOB.
Jleknus 9. Kpemuekucnsle ropsbsle nopojasl. XumusMm. IlopomooOpasyromue MUHEpabl.
Bynkanuueckue, IIyTOHUYECKUE, KUIbHbIE TOPHBbIE TOPObl. PasHOBUIHOCTH U Ki1accuuKanus.
I'panuronspl. CTpYKTYypsl U TEKCTYpbl. BTopuunble nm3MeHeHus. MexaHu3Mm (OpMHUPOBAHUS
I'PAaHUTOUIOB pa3HbIX TiayouH. Ilpoucxoxaenue rpanutonoB. @opmsel 3aneranus. [losnesHsle
HCKOIIaeMBIE.
Pa3HoBHIHOCTH KUCIBIX ByJKaHUYeCKUX nopoa. @opmMbl U ycnoBus 3aseranus. [Ipoucxoxnenue
Marm Kucioro cocrasa. Ilone3Hele nckonaemsie.
Jlekuuss  10. Ilonsatme o wmeramoppuszme. Dakropbl Meramopdu3ma: TeMmmeparypa,
JIUTOCTaTUYECKOE JIAaBJICHUE U MApLUAJIBHBIE JABICHUS JETYyYUX KOMIOHEHTOB. Poib neTydnx
KOMIIOHEHTOB M PacTBOPOB IpH 00pa3oBaHMM MeTamopduueckux mnopoi. IIporpeccuBHbiil u
perpeccuBHbIN (Iuadropes) MeTaMophu3M.
B nauane nexuuu 10 ctynenram npeiaraercst 10 BapuaHTOB TECTOB IO MaTepuaiaM JeKIui 8-
9. Kpome Toro, oTaeiabHbIE BOIPOCH! U3 ATUX TECTOB MOTYT IpEJIaraThCs CTyJeHTaM B Hayale
JIeKIMH 8 B KaueCTBE MUHHUTECTOB.



Jleknus 11. Munepansl MetamMopuueckux nopoj. Munepanbabie mapareHe3ucsl. CTpyKTypsl U
TEKCTYpbl MeTaMOp(puIecKrx mopoJi. BiusHue cTpeccoBoro naBieHus HA 0COOEHHOCTH TEKCTYP
U CTPYKTYp MeTaMOp(UUECKUX MOPO/I.

Jleknusa 12. O6mas cxema ¢amuii Mmetamopduzma. damum TemmnepaTypHble U OapUYecKHe.
W3oxumudeckuii u autoxuMudeckuii Meramopdusm. [n1aBHble THIBI MeTamopduszMa (0030p).
Pernonaneueiit Meramopusm. Tursl TokamasHOTO MeTaMop(hu3Ma (KOHTAKTOBBI MeTaMOp(hu3M,
[IpUPa3IOMHbINA MeTaMoppu3M). M3o0xumudeckue psijbl.

Jlekuus 13. IlpoxykTsl mMeramopdu3Ma TIMHUCTBIX OTJIOXKEHUH (MeTamenuTsl). VcxomHbie
nopoabl. O630p anmii metanenuToB. TunoMmopdHble MUHEpaIsl MeTanenuToB. O030p ToOpo
pa3HbIX CTeneHel Meramopdusma.

B navane nexuuu 13 crynentam npezaraerca 10 BappaHTOB TECTOB 10 Marepuaiam Jiekuuii 10-
12

Jleknusa 14.IIpogykter metamopdusMa mopoj OCHOBHOTO cocTaBa (MeTaba3uTel). McxomHbie
nopoibl. O630p anmii MmerabazutoB. TunoMopdHsie MUHEPATBHI META0A3UTOB. 3€JIEHBIE CIAHITBI,
amM(puOOIUTHI, KPUCTAJUIMYECKUE CIIAHIBI BHICOKUX CTENEeHeW MeTamopdu3ma.

Jleknusa 15.KapOGonatasie mopoabl. MicxoHbie MOpoasl (M3BECTHIKH, JOJIOMUTBI, MarHe3uThl,
Meprenu). Mpamopsl.

[IponykTtel  MeTamop¢u3Ma  KBaplLEBO-TIOJEBOLINATOBBIX  mopoa. Mcxoanele — mopoisl
(rpanuTouabl, kucibie 3pPy3ussl). [Topduponasl. CepuniutoBbie cianipl. ['HeHCHI.

[IponykTel MeTamopdu3Ma yIbTPAaOCHOBHBIX MoOpoi. Mcxoanele mnopoabl (NMEPUIOTUTHI).
Am¢pubonoBBIe, XJIOPUTOBBIE, TaJIbKOBbIE chaHIbl. CeprneHTHHUTHI. [IpoaykTsl MeTamopduzma
KBapLEBbIX MMECYaHUKOB. KBapuThI.

B navane nexuuu 15 crynenrtam npearaerca 10 BapuaHTOB TECTOB MO MaTepuaiam Jiekuuid 10-
14.

Jleknusi 16./[pyrue tumel metamopduueckux mopoj (pa3ivdHbIC JKEJIE3UCThIe KBAPIUTHI,
HaXJaK! U JIp.)

SBnenus yapTpamMeramopduzMa. MUrMaTuthl, TpaHUTH3AIMS. B3auMOOTHOLIIEHUSI MarMaTu3mMa u
MeTtamopdusma.

Jlekums 17.Meracomaros. ['naBHelme TUIIbI MeTacOMaTUTOB. CKapHBbI, TPE3eHbl, BTOPUYHBIE
KBapLUTHI, TUCTBEHUTHI, Oepe3uThl. MeTacomaTuueckue U3MEHEHHsI KaK MOMCKOBBIN MPU3HAK HA
SH/IOTCHHBIE MECTOPOKIACHHUSL.

Jlekums 18. ['eosornueckas oOCTaHOBKA MPOSIBICHUS METaMOP(PHUUECKUX U METACOMATHUYECKUX
npoueccoB. OCOOEHHOCTH MeTaMOP(PHUUECKUX MPOLECCOB B PA3JIUYHBIX CTPYKTYPHBIX 30HAX
3€MHOM KOPBI.

Ha xaxxno#t u3 nekuuii 16-18 crynentam npeasiaraercsi KOpOTKUH TECT.

1. Cemunapur.

Cemumnap 1. [Ipupona csera. [lonspuzanus csera kpucramuiamu. [Ipusma Hukounsa. YerpoiicTBo
Mukpockomna. [ToBepku Mukpockomna.

Cemunap 2. HabGmionenus 6e3 ananuzatopa. OmpezneneHue pasMepoB U (OpMbl MHHEPATIOB.
Oxpacka u mineoxpousM. CnaitHocTs. OnTHUeckuid penbed MUHEpajda U ero IiarpeHeBas
MOBEPXHOCTh. [TuchMeHHBIN OIUI-OMPOC MO TeMe JTa0opaTOPHOTO 3aHATHS 1.

Cemunap 3. [loBepxHOocTH TIOKa3aTeNel MPETOMICHHUS U PUHITUIIBI TOCTPOCHUS UHAUKATPHUCHL.
Cemunap 4. HaOmromenus c aHanm3atopoM. HHTepdepeHIMOHHAs OKpacka MHHEPAJIOB.
Onpenenenue cuibl AByaydenpenmiieHus. Kommencarop. Ero ycTpoicTBO M NpUMEHEHHE.
OnpeneneHre HaUMEHOBAHME OCEM WHIAMKATPUCHI B KPHUCTAJJIE, Yroj MOTacaHus M 3HaK
YAJTUHEHUS.

Cemunap 5. HaGmionenuss B cxoxasmieMcs cBere. [IpuHIun wMeroga U TONy4YCHHE
KoHocKomnueckux ¢uryp. KoHockonuueckrne (Gurypbl ONTHUYECKHA OJHOOCHBIX KPHCTAUIOB Ha
paszpese, MepHeHIuKyIIpHOM onTudeckoit ocu. KoHockonmaeckue GUrypsl ONTHYECKU IBYOCHBIX
KPUCTAIIJIOB HA pa3pe3ax, NepreHINKYIIPHBIX ONTHUYECKONH OCH U OCTPO OHCCEeKTpHCe.
Cemunap 6. Ynerpamadutsl. JlyHutsl 1 onuBUHUTHL. [TupokcenuTsl. [lepuaoTUTHL.
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Cemunap 7. [lnyronnueckie 0OCHOBHBIE TOPHBIE TOPObI. [ ab0pOMIBL.

Cemunap 8. Bynkannueckue 0CHOBHbIE TOpHbIE opoabl. bazanbtel. Tydsr. Jloaeputsl.
Cemunap 9. Cpennue ropablie moposl. JJHOPUTHI U aHAE3UTHI.

Cemunap 10. Kucnsie ropusie nopoasl. [ paHUTOUIBI U pPUOTUTEI.

Cemunap 11. OG30op menouHelx H cyOmeno4yneix mnopoi. KoHTponbHas paborta 10
MarmMatu4eckuM mnopojam. CTyneHTaMm mIpeaiaraeTcsl onucaTh U@ u3 numMdoTekn Kadeapsl
MIETPOJIOT U H.

Cemunap 12. Meranemutsl. cxoaasie mopoabl. @uiumuthl. CIIOASHBIC CITAHIIEL.

Cemunap 13. Meranenutsl. M3y4aloTcsi THEHCHI, UX Pa3HOBUIHOCTH. MHUIMATHTBI, OYXHTHI.
KoHTakTOBBIE POTOBHKH.

Cemunap 14. Merabasutel. Mcxoaneie mopoasl (oCHOBHBIE 3((dy3uBHBIE M WHTPY3HBHBIE
nopoAbl, rpayBakku, Ty(dsr). I[lopdupuronnsl. 3enensie cianubl. AMPHOOIUTHI.

Cemunap 15. Mera6a3uTsl. PaznuuHble KpucTasIM4eCKUe CIaHIbl. DKIOrUThI. [ maykodanoBbie
cianlbl. KOHTaKTOBBIE POTOBUKH.

Cemunap 16. Mpamopbl W KBapUUTHl pPa3IUYHBIX (amuii  Meramopduzma. 0O0630p
MeTacoMaTH4YecKuX MopoJ. ['peiizeHn3npoBaHHbIEe TpaHUTHl U rpeizeHsl. CkapHbl. bepe3uTsi.
JIucTBUHUTHL. BTOpUYHBIE KBAPLIUTHI.

Cemunap 17. O030p meTacomaTiueckux nopoa CamocrositenbHas paboTa o MeraMmophudeckum
nopoaaM. CtyzneHTam npejyiaraercs onucaTh 1 numid u3 numdoTexu Kadeapsl.

Cemunap 18. ITosTropenue. toroBas KoHTpoIbHas padoTa.

Pexomenayemblie 00pa3oBaTe/ibHbIE TEXHOJIOTHHU

Texnonorust mocraHoBku Leiau. HHTepakTHBHBIE (OPMBI 3aHATHM, Mpe3eHTalNH, IOKIaIbl,
WCIIOJIb30BAaHUE Tepeaur N300paKeHUs TOPHOW MOPOJIBI U €€ JeTaneil B numde Ha 0030pHBIMA
skpad. [lpu yTeHHM JNeKUuN HCMONb3YIOTCA MYJIbTUMEIUIHBIE MPE3eHTAlUd C BHU3YyalbHO-
TEKCTOBOM  (OpPMOM  MpeACTaBlIeHUS JAUAAKTHYECKOro Marepuana. Ilpu  mpoBenaeHUH
MPAKTUYECKUX 3aHATUH HCIOJB3YIOTCS MOJIAPU3AUOHHBIE MHMKPOCKOIBI, B TOM YHCIE
OCHallleHHble HUPPOBBIMU (OTO- U BUACOKAMEpPaMH, MO3BOJISIONIME BBIBOJUTH H300pakeHUe
nuIM(OB HA IEMOHCTPALIMOHHBIHN 3KpaH..

7. ®onpa oneHouHbIX cpeacTB (POC) 1151 oeHUBAHUS Pe3YJIbTATOB 00y4YeHHs 10
AMcUUIJInHe (MO1YJII0)

7.1. TunoBble KOHTPOJILHbIE 32/IAHNUSI HJIH HHbIE MAaTEePHAJIbI VIS IPOBeAeHHUs TeKYIero
KOHTPOJISA yCIIeBAeMOCTH.

CamocrosTensHas paboTa CTYJACHTOB B Y4€OHOM J1aOOpaTOpUU 3aKIHOYACTCS B ONMMCAHUM JABYX
nomamHux nudos: 1. onpeneneHre ONTUYECKUX CBOMCTB KaKOro-Iub0 MOpo1000pa3yrouiero
MHHEpaja; 2. ONMMCAHWE MarMaTHYeCKOW WM MeTaMOp(hUYECKOW MOPOJBI, ONpeleiIcHUuEe ce
HAa3BaHM U T€0JOTUYECKHUX YCIOBHI 00pa3oBaHusl.

Texyiuii KOHTPOJIb MO YCBOCHUIO JIEKIIMOHHOTO MaTepuaja OCYIIECTBIIAETCS TECTHPOBAHUEM
CTYICHTOB Ha Jekuusx. Tectel paccuntanbl Ha 10 — 15 muuyr. Kpome Toro, crymeHTam
npeaaralTcs TeMbl Ui pedepaTtoB. OkoHUATENbHASI aTTECTALMS CTYIEHTOB MO JEKIIHOHHOMY
KypCy MPOBOAUTCS Ha K3aMEHE.

Texymuii KOHTPOJIb IO YCTIEBAEMOCTH CTYJEHTOB HA CEMHHAPAaX OCYILECTBIISIETCS MyTEM YCTHBIX
Y TMCBMEHHBIX OIMPOCOB, MPOBEPKHU PE3yNbTATOB OMHCAHUS JOMANTHUX MUIH(OB, KOHTPOJIBLHOM
paboThI MO KPUCTAIIIOONTHKE, CAMOCTOATEIBHBIX PA0OT MO OMUCAHHIO NUTH(OB TOPHBIX MOPOJ,
HanucaHuio pedepaToB Mo KPUCTAJUIOONTUKE U TOPOI000PA3YIOIIUM MUHEPAIAM.

IIpumepbI TECTOB K JEKIUIM:
TecThbl K JeKnuaMm 1-2
Tect 1
1. Ha3oBuTe KJIacChl MAarMaTHYECKUX MOPOJ?



2.KakoBa nocien0BaTeIbHOCTh BBIJIEIIEHNUS MUHEPAJIOB U3 MarM, yCTaHOBJIeHHast boysHOM
(pan boysna), i Fe-Mg Munepaiion?
3. [Inarnoxnasel KaKoro cocTaBa BBIIEIATCS U3 paciliiaBa, COCTaB KOTOPOro MOKa3aH YEPHOI
TOYKOM (B T€CTE MPUBOJUTCS PUCYHOK): 1) KOTJia 3TOT paciliaB OXJIAIUTCS IO TEMIEPATYPhI
JUKBHJyCa, 2) U IpU OKOHYAHUU KPUCTAJUIM3alMU Beero paciasa. [lokasaTh
CXEMaTUYECKH.

Tecr 2
1. Yto Takoe 3BOIIOIHS (MarMaTHIecKoe (paKIMOHUPOBAHNE) MarMabl.
2.KakoBa nocienoBaTelbHOCTh BbIJICIIEHNUS MUHEPAJIOB U3 MarM, yCTaHOBJIeHHast boysHOM
(psin boysna), st Si-Al munepanos?
3. Ilnarmoxsassl KaKOro cocTaBa BBIAEIATCS U3 PACIUIaBa, COCTaB KOTOPOIo MOKa3aH YepHOU
TOYKOM (B TECTE MPUBOJUTCS PUCYHOK): 1) KOT/1a 3TOT pacIuiaB OXJIAAUTCS 10 TEMIIEPATyphI
JUKBHyCa, 2) U IpU OKOHYAHUU KPHUCTAJUIM3allMU Beero paciasa. [loka3aTh
CXEMaTUYECKH.

Tecr 3
1.Yro Takoe marma?

2.Yto Takoe KyMyJaThl?
3. IInarnoxia3sl KAKOTO COCTABAa BBIACIATCS U3 PACIiaBa, COCTaB KOTOPOTO MOKA3aH

YepHOU TOUKOM (B TeCTe MPUBOIUTCS PUCYHOK): 1) KOrza 3TOT paciuiaB OXJIaAUTCs 0
TEeMIIepaTyphl JIMKBUAYCA, 2) U TP OKOHYAHUU KPUCTAJUTM3ALUU BCero paciuiaBa. [lokazars
CXEMaTHUYECKH.

Tect 4
1.HazoBuTe riaBHBIE IETPOTCHHBIC JIEMEHTHI ?
2.HazoBuTe mporecchl, 00ycnaBinBarolire pa3sHooOpa3ue MarMaTH4eCKuX HOpoJ.
3.Ha puc. (B TecTe NpUBOJUTCSA PUCYHOK) YKaKUTE MOCIEA0BATENBHOCTh BHEPEHUS
pa3nuuHbIX (pa3 UHTPY3UBHBIX TOPOJ.

Tecr 5
1.0t 4ero 3aBUCHT BSI3KOCThH paciijiaBa ?
2. Ilnarnoxnasbl Kakoro cocTaBa BBIAEIATCS U3 PACIUIaBa, COCTAB KOTOPOIO MOKa3aH YepHOH

TOYKOH (B TECTE MPUBOIUTCS PUCIO.): 1) KOTAa 3TOT pacIijiaB OXJIAIUTCS 10 TEMIIEPATyPhI
JUKBUYyCA, 2) U IPU OKOHYAHUH KPUCTALTM3AIMK BCETro paciuiaBa. [lokaszarh
CXEMaTUYECKH.
3.YUto Takoe (amus HUHTPY3UBHOTO TeJa.

Tect 6
1.YTo Takoe marmaruueckas nuddepenuuanus ?

2.Yto o3HayaeT TCPMUH «aCCUMMUJIIALIUA.
3. IDmaruoknasbl KaKOro cocTaBa BBIACIIATCA U3 paciljiaBa, COCTaB KOTOPOI'O IIOKAa3aH qepHoﬁ

TOYKOM (B TeCTe MPUBOIUTCS puUC.) : 1) KOrAa 3TOT paciijiaB OXJIATUTCS 10 TEMIIepaTyphl
JTUKBH]IyCa, 2) U IPU OKOHYAHUU KPHUCTAJUIU3AlMK Beero paciasa. [lokazaTth
CXEMaTHYECKH.

Tect 7
1.Kakue BapraHThI KpUCTANIM3AIMY PACILIIaBa, COCTOSIIET0 U3 ABYX KOMIIOHEHTOB,
BO3MOKHBI?
2.UT0 03HaYaeT TEPMUH «KOHTAMUHAIUS.
3. Ilnmarumoxmassl KaKOTO COCTaBa BBIACTSATCS U3 PaCIUiaBa, COCTaB KOTOPOTO MOKa3aH YepHOU

TOYKOM (B TeCTe MPUBOIUTCS pUC.): 1) KOT/Ia 3TOT pacIijiaB OXJIATUTCS 10 TEMIIepaTyphbl
JTUKBH]IyCa, 2) U IpU OKOHYAHUU KPHUCTAJUIM3AlMK Beero paciiasa. [lokazaTh
CXEMaTHYECKH.

Tect 8

1.Yto Takoe 3BTEKTHKA ?
2. Ilmarmoxia3bl Kakoro cocraBa BBLICIIATCA U3 pacCllyiaBa, COCTAB KOTOPOI'O MMOKa3aH qepHoﬁ

TOYKOM (B TECTC NPUBOJUTCA pI/IC.)I 1) KOTIa 9TOT paciiyiaB OXJIaAUTCA OO TCMIICPATYPhI
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JUKBHJyca, 2) U IpU OKOHYAHUM KPHUCTAJUIM3aLUU Beero paciiasa. [lokazare
CXEMaTUYECKH.
3. Yo TaKkoe CKphITasi pacCIOCHHOCTb U KaK OHA IPOSBISETCS B COCTaBE IUIAarMOKJIa30B U Fe-
Mg-b1x MuHEpaIoB?
Tect 9
1.Hapucyiite tuarpaMmy KpucTauti3anuu st cucteMbl An-Di u mokakuTe Ha Hel TOUKY
IBTEKTHKH
2. Hantmmwure psin boysHa 1t MpephIBUCTOM U HETIPEPBIBHOM CEpUil MHHEPAJIOB
3.Kax BO3HUKAIOT THOpUAHBIE TIOPO/IBL.
TecTbl K Jekuusam 3-4
Tecr 1
1.IIpuBenuTe mpuMeps! GopM 3ajeraHust ”HTPY3UBHBIX TIOPOJI, UMEIOIINX COTIIACHBIC
KOHTAaKThl C BMEUIAIOIINMHU [TOPOIAMHU.
2.I1o ¢opMe mpoJOIBHBIX U MONEPEUHBIX Pa3pe30B U XapaKTepy CalHOCTH Ha30BUTE
rpymniy MUHepaia (B TeCTe MPUBOAUTCS PUC.).
3. Kakue 1o cocrtaBy JaBbl CBSI3aHbI C ByJIKaHAMU TPELIUHHOTO TUIIA
Tecr 2
1. I1o popme npoI0IBHBIX U MOMEPEUHBIX Pa3pe30B U XapaKTepy CalHOCTH Ha30BUTE
rpymniy MUHepania (B TeCTe MPUBOAUTCS PHUC.).
2. Ha3zoBuTe reHeTHYECKUE THUIIbI BYTTKAHUYECKUX MTOPO]
3. C ByZKaHaM¥ Kakoro THIAa, KaK MPaBHUJIO, CBSI3aHBI TOKPOBBI
Tecr 3
1. Oryero 3aBucut opMma 3ajeranusi MarMaTu4eckux Nopoa
2. HazoBute riaBHble AUArHOCTUYECKUE MPU3HAKH OPTOMUPOKCEHOB.
3. Kakue BTOpHUHbIE MUHEPAJIbl PA3BUBAIOTCS IO MarHe3MaJIbHBIM OJIMBHHAM
Tecr 4
1. ITo ¢popme MuHepaa, IpOJOIbHBIX U MOMEPEUHBIX Pa3pPE30B U XapaKTepy cHaitHOCTH
Ha30BUTE TPYIITY MUHEpaia (B TECTE MPUBOIUTCS PHC. ).
2. HazoBute BropruyHbIE MUHEPAIbI, pa3BUBAIOIINECS 10 OUOTUTY
3. Kakoe o gopme reosorudeckoe Teiao H300pakeHo Ha PUC. U KAKUMH paciiaBaMu (110
COCTaBY U (PU3UUECKUM CBOWCTBAM), OOBIYHO ClIararoTcs Takue Teja (B TeCTe MPUBOAUTCS
puc.)
Tect 5
1.Kakoe reosiormaeckoe Teao u300pakeHo Ha puc. (1Mo GopMme U XapakTepy KOHTaKTa) (B
TECTE MPUBOJAUTCS PHC.)
2.HazoBute cannueckue nopoaoo0pas3yomire MUuHepaibl.
3. [1o xakuM 0COOEHHOCTSIM MOJ] MUKPOCKOIIOM MOKHO y3HATh OMOTUT
Tect 6
1.HazoBuTe reHeTHYeCcKre TUIIbI BYJIKAHHUECKUX MTOPO/I.
2.HazoBute heMuyeckue nopoaoo0pas3yronue MUHEPabI.
3. OcHOBHBIE OCOOCHHOCTH ILIarOKJIa3a
Tect 7
1.Ha3oBure ¢popmsl 3aseranus 3 y3suBHbIX MOPOI.
2.KakuMu BTOpHYHBIMU MUHEpalaMi MOKeT 3aMentarbess Mg-ble OJTMBHH U OPTOINMPOKCEH ?
3. Kak oTauuuT cuiit oT motoka?
Tect 8
1. Kak Ha3pIBaeTcs reojoruyeckas opma e, n300pakeHHBIX B IUIAHE YEPHBIM [BETOM U C
YeM CBSI3aHO UX 00pa3oBaHue (B TECTE MPUBOAUTCS PUC.)
2. Kakue TUIbI ByJIKAHHYECKUX MTOCTpoek Brl 3Haere.
3. OcobGeHHOCTH POTOBBIX 0OMAHOK 0T MUKPOCKOIIOM
TecTsl K JekuuaM 5-7
Tecr 1
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1. MaiiTe Ha3BaHMsI HHTPY3UBHBIM FTOPHBIM MOPOJaM 10 MUHEPAIbHOMY COCTaBY :
a. 50% asrura, 40% »sHcTaTuTa, 7% onuBUHA, 3% MarHeTurTa
0. 95% onusuHa, 2% muorncuna, 3% MaraHeTura
B. 50% nabpanop, 40% aBrur, 7% runepcreH, 3% MarHeTHr.
2. Jlaiite nHazBanus 3(h(y3MBHON TOPHOI MTOpoOJe
a. OOmas cTpyKTypa nopo bl moppupoBasi, BKparuieHHUKH rpeactasicHsl Mg-pivu Ol u
CPx, ocHOBHas Macca — CEpIEHTUHU3UPOBAHHOE CTEKIIO
3. Kak nenarcs HHTpY3UBHbIE TOPHBIE TOPOABI IO LIBETHOMY YHCITY
4. HazoBute TEKCTypy HOpPOAbI (B TECTE MPUBOJUTCS PUC.)
5. Kakue riaBHble MUHEpaibl ClaratoT rapLoypruT?
Tect 2
1. /lafiTe Ha3BaHUS UHTPY3UBHBIM TOPHBIM IIOPOJIaM 110 MUHEPAIBHOMY COCTABY :
a. 50% mnarunoknasza Ne80, 45% onuBuHa, 5% MarmeTura
6. 40% onuBuna, 40% opronupokcena, 15% kmuHOMHpPOKCEeHA, 5% XpOMIITTUHETUAA
2. Ha3zoBute nopony (B TeCTE€ MPUBOJIATCS PUCYHKH) :
a. Bxkpamr.: O1-20%, Cpx 10%,
OcH. macca: Cpx 40%,
O110%, P10 - 20,
Mt, crexno —30%
BKparuieHHUKH Jadpangopa (25%) u aBrura (5%) norpy:keHs! B THaJONWINTOBYIO OCHOBHYIO
Maccy U3 MUKpPOJIMTOB IUIaruoKJia3a, MUPOKCEHa U CTEeKIa
3. Kakue BTopruHbIe MUHEPAJIBl pa3BUBAIOTCS B rab0pouiax o KIMHOMUPOKCEHY?
4. W3 kakux TJIaBHBIX OPOA000Pa3yIONINX MUHEPAIIOB COCTOUT
a)JICPIOJIUT
0) BepauT
5. HazoBuTte cTpyKTYpy HOpOIbI (B TECTE MIPUBOJAUTCS PHC.)
Tect 3
1. JlaiiTe Ha3BaHUSI UHTPY3UBHBIM TOPHBIM MTOPOAAM MO MUHEPAJILHOMY COCTaBY :
a. 80% mnaruokiaza NeS5, 15% knuHonupokceHa, 5% marneTura
0. 92% onuBuHa, 2% OPTONUPOKCEHB, 6% XpoMHTa
2. BoITsiHYyTBIE CKENIeTHBIE KPUCTAILIBI OJINBUHA HA (JOHE CEPIIEHTUHU3MPOBAHHON OCHOBHOM
Macchl (B TECTE IPUBOIUTCS PUC.)
a) KaK Ha3bIBaeTCs CTPYKTypa
0) KaK Ha3bIBaCTCs MOPOaA
3. Kak Ha3bIBalOTCSI BTOPUUHBIE MUHEPAJIbI, KOTOPBIE PA3BUBAIOTCS B YIBTPAOCHOBHBIX
MopoAax Mo OJUBUHY?
4. U3 kakuX IJ1aBHBIX IOPOJ000PA3YIOMINX MUHEPATIOB COCTOUT OJTMBUHOBBIN BEOCTEPUT
5. 3epHa MIarMOKIa30BBIX JICUCT BKIIOYEHBI B KPYITHBIEC 3epHA TUPOKCEHA B BUJIE
MONKWIMTOBBIX BPOCTKOB. Kak Ha3bIBaeTCs CTPYKTYypa Takoi moposl? (B TeCTE IPUBOIUTCS
puc.)
Tect 4
1. aiiTe Ha3BaHUS MHTPY3UBHBIM TOPHBIM MTOPOJaM 110 MUHEPAIbHOMY COCTAaBY :
a. 20% mnarnokiasza Ne55, 40% knuHonmpokcena, 40% opronupokceHa
6. 20% onuBuHa, 30% opronupokcena, 50% KIMHONMUPOKCEHA
2. HazoBuTe mopony (B TecTe MPUBOIUTCS PUC.) :
a. Opx 70%, P1 —30%
CTpyKTypa KpyIHO3€pHUCTAs,
TUIHIMOMOP(HO3EpHHCTAS,
6.01-20%, Cpx 20%, P1 —60%
CTpyKTypa MeJIKO3epHHCTas,
odutoBas
Hazosure 3¢ y3uBHBIE XUMUYECKNE aHAJIOTH IEPUOTUTOB.
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4. Kak Ha3pIBaeTcCs arperar BTOpUYHBIX MUHEPAJIOB, KOTOPBIN pa3BUBaeTCs B rabdbpouiax 1no
IJIaruokiaszy?
5. 13 KaKkuX TIaBHBIX OPOI000pa3yIOIMX MUHEPAJIOB COCTOST CIEAYIOIINE TOPOIBL:
a. rabopo
0. rapuOyprut
Tect 5
1. MaiiTe Ha3BaHMsI HHTPY3UBHBIM FTOPHBIM MOPOJaM 10 MUHEPAIbHOMY COCTaBY :
a. 40% nmaruokiasza Ne55, 30% knunonupokcena, 30% opronupokceHa
0. 80% ommBuHA, 10% oprommpokceHa, 10% KIMHOMHMPOKCEHA
2. Kakue riaBHble IOpo1000pa3yroLIie MUHEPaIbl CIararoT
a. 10JIEpUT
6. rabopo
3. Kak Ha3biBaeTcs 23pdy3UBHBIN aHaior rabopo
4. Kak Ha3pIBalOTCS arperaTbl BTOPUYHBIX MUHEPATIOB, KOTOPbIE pa3BUBAIOTCS B TabOpouax
0 TUTaruokyasy?
5. Yto Takoe KUMOEpIUT (K KaKUM IOpoJiaM OTHOCHUTCS 1o coaepxkanuto Si02,
re0JIOTUYECKOMY IOJI0KEHHUI0, 00JIOMKH KaKHX OPOJI U MUHEPAJIOB MOKET COJIEPKaTh)?
Tect 6
1. /lafiTe Ha3BaHUS UHTPY3UBHBIM T'OPHBIM IIOPOJIaM 10 MUHEPAIIBHOMY COCTABY :
a. 20% mmarnokiaza Ne55, 80% kinHOnMpoKceHa
6. 80% onmuBuHa, 10% opronupokcena, 10% KIuHOMUPOKCEHA
2. Jaitre HazBaHus 3¢ (y3uBHBIM MUH/IaJIeKaMEHHBIM TOPHBIM MTOPO1aM
a. kpymnHsle (1o 1—1,5 cM) kpucTamibl OCHOBHOTO IUTArMOKIIa3a U KIMHOMIMPOKCEHA
MOTPYKEHBI B BUTPO(PUPOBYIO OCHOBHYIO Maccy U3 CTEKJIa, MUKPOJIHUTOB j1adparopa u
MUPOKCEHA.
0. Ctpykrypa cinHudeKc. BRITSHYThIE CKEIETHBIE KPUCTAIIIBI OJITMBHHA Ha (hOHE
CEpPIEHTUHU3UPOBAHHON OCHOBHOW MAaCChI
3. M3 KkakuXx TJ1aBHBIX MOPOA000Pa3yIOIINX MUHEPAIOB COCTOSIT CIIEAYIOUINE TTOPOIbI
a. TPOKTOJIUT
0. JIepIOJIUT
4. Yto Ttakoe runuauoMopdHas ctpykrypa’?
Tect 7
1. aiiTe HA3BaHUSI HHTPY3UBHBIM FTOPHBIM MOPOJaM 0 MUHEPAIbHOMY COCTaBY :
a. 35% nnarunokiasza Ne60, 35% knunonupokcena, 30% opronupokceHa
0. 5% onuBuHa, 45% opronupokceHa, 45% KIMHOMUPOKCEHA
2. Kak naszpiBaercs 3¢ ¢y3uBHbIC aHAJIOTH CIEAYIOUIUX MTOPOJ:
a. rabopo
0. mepuIoTUTA
3. HazoBute cTpyKTypbl 3 dy3UBHBIX TOPOJ]
4. U3 kakuX IJ1aBHBIX IOPOJ000PA3YIOMINX MUHEPATIOB COCTOAT CIEAYIONINE TOPOIbI
a. JIePIOJUT
0. TPOKTOJIUT
Tect 8
1. MaiiTe Ha3BaHMsI NHTPY3UBHBIM FT'OPHBIM MOPOJaM 10 MUHEPAJIbHOMY COCTaBY :
a. 20% nnaruokinasa Ne55, 40% onuBuna, 40% KIMHOMMPOKCEHA
6. 95% onuBuHa, 2% opTonupoKceHa, 3% XpOMILITUHETN1A
2. NaiiTe Ha3BaHUs 3PPY3UBHBIM FOPHBIM ITOPOIAM
a. OOmiast cTpyKTypa nopo/isl apupoBasi, OCHOBHON MacChl MHTEpCEpTaIbHAs U CIIOKEHA
riaruokinazom Ne60 (40%), aBrurom (40%) u cTeksioM ocHOBHOTO coctaBa (20%)
6. OOmas cTpykTypa noposl - mophupoBasi, CTPyKTypa OCHOBHOM Macchl -
ranonuiantoBas. [lopdpupoBsie BKparjIeHHUKY MPEICTaBIEHbl aBITUTOM U TIATHOKIA30M.
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OcHoBHast Macca cioxena rmiarnokinazoM Ne 55 (70%), crexiiom (5%) u
KIHHONUpoKkceHoM  (25%).
4. YTo Takoe LIBETHOE YUCIIO?
5. VI3 kaKkuX TJIaBHBIX TOPOA000PA3YIOIINX MUHEPATIOB COCTOST CIAYIONIUE TIOPOIBI
a. HOpHT
0. BeOcTepuT
Tect 9
1. aiiTe Ha3BaHMS MHTPY3UBHBIM TOPHBIM TIOPOJIaM TI0 MUHEPATHLHOMY COCTaBY :
a.70% mutarnokiaza Ne65, 10% xnunonupokcena, 20% opTonupokceHa
0. 50% ommBuHA, 30% opromupokceHa, 20% KIMHOTHPOKCEHA
2. HazoBure 3ppy3uBHYIO MOPOY:
a. Bkpam.: Ol —20%, Cpx 10%, OcHn. macca: Cpx 40%, Ol 10%, P10 - 20, Mt, crexsio
YIBTPaOCHOBHOTO cocTaBa —30%
0. BKpaIJIeHHUKH J1abpanopa (25%) u aBrura (5%) norpyxeHsl B THaJIONMINTOBYIO
OCHOBHYIO MacCy M3 MUKPOJUTOB OCHOBHOTO TUTArMOKIIa3a, MUPOKCEHA U CTEKIIa
3. Ha xakue Tpu IpyIimbsl OIpa3AesIstoTCs TOPHBIC TIOPOJIbI B 3aBUCUMOCTH OT COJICPKaHUS
TEMHOIIBETHBIX MUHEPAJIOB (IIBETHOTO YHUCa)?
4. V3 KaKuX TJIaBHBIX TOPOI000Pa3yIONIMX MUHEPATIOB COCTOST CIICIYIOIINE TTOPOIbI
a. rapuOyprur
6. rab0po-HOpUT
Tect 10
a. 25% mnarnokiaza Ne58, 25% knuHonupokcena, 50% opronupokceHa
0. 45% onmuBuHa, 20% opronupokceHa, 10% KIMHOMMUPOKCEHA
2. HazosuTte cnenytomue 3¢ y3uBHBIE TOPOIBI (B TECTE MPHUBOIATCS PHUC.):
a. O0mas cTpykTypa noposl - moppupoBas, CTPyKTypa OCHOBHOM MaccChl -
uHTepcepTanbHas. [lopdupoBbie BKparieHHUKH MIPECTABICHBI aBTUTOM M TTaTHOKIIA30M.
OcHoBHast Macca cinoxeHa rmarnokinazom Ne 55 (70%), crexiaoMm (5%) U KIMHOMTUPOKCEHOM
(25%).
OOmast cTpyKTypa mopo sl ahupoBasi, OCHOBHON MacChl MHTEpCEPTAIbHAS U CIIOKEHA
rwiarnokiazom Ne60 (40%), kmuHonupokceHoM (40%) 1 CTEKIIOM OCHOBHOIO COCTaBa
(20%)
Omnpexpenute 1O CTPYKTYpE, Kakas MOpoJia Ha PUC. — MHTPY3UBHAS WIH ByJKaHHUYECKas (B
TECTE MPUBOIUTCS PUC. )
4.Ha xakue rpyIiibl MoApa3aeisiFoTcs Ty(bl B 3aBHCUMOCTH OT XapakTepa 00JI0MKOB?
5. Kakue BTopu4HbIC MUHEPAJIBI MOTYT pa3BuBaTbes o Cpx,
TecThl K Jekuusam 8-9
Tect 1
1. Crnenyroriasi 0COOCHHOCTb TIOPOJ] XapaKTEPU3YeT TOJECHUTOBBIC HIIM H3BECTKOBO-IIEJIOUHBIC
0a3aabThi?
«B aCCOLMAIMAX BYJIKAHWUYECKHUX TTOPOJ] 3HAYUTEIBHO MPE00IIaatoT Ha/l TOPOIAMH CPETHETO
1 KUCJIOTO COCTABOBY
2. aiite HazBaHus 3(hy3uBHON ropHOM OpoJe
OO6rias CTpyKTypa mopo isl HopdupoBast, BKparuieHHUKH TpeacTaBicHst Ol,
CPx u PI, ocHoBHast macca — mukponuthl Pl, CpX u crexio
3.13 kakuX MHUHEPaJIOB COCTOUT POTOBOOOMAHKOBBIN THOPUT?
HazoBure 2 py3uBHBIC TOPOABI HOPMATBHOM IIETIOYHOCTH CPEAHETO COCTaBA.
5. W3 xakux IeiHKOKpaTOBBIX MUHEPAIOB COCTOUT TPaHUT?
6. Ha3oBuTe WHTPY3UBHYIO IOPOIY
Pl — 30%, Bt-5%, Q — 30%, ocTalbHOE — KaJIHEBBIH IMOJIEBOM AT
Tect 2
1. Cnenytoriasi 0COOEHHOCTh XapaKTePU3YeT TOJICUTOBbIE WU U3BECTKOBO-IIIETIOYHBIC
0a3anbThI?
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«B aCCOLMALMSIX BYJIKaHUYECKUX ITOPOJ], KaK IPaBUJIIO, IOJYMHEHBI IOPOJIaM 00Jiee KHCIIOTO
cocrtapa (IpeoOIaaar0T aHIE3UTHI)»
2. HazoBwute nopoxay :
BKparuieHHUKH Jadpanopa (25%) u aBrura (5%) nmorpy:xeHsl B THaJIOMWINTOBYIO OCHOBHYIO
Maccy U3 MUKpPOJIUTOB IUIarMoKJa3a, IMPOKCEHa U CTEKIIa
3. I3 KaKuX TIIaBHBIX MUHEPATIOB COCTOUT OMOTHT-POTrOBOOOMAHKOBBIM KBAPIEBBIN THOPUT?
4. Hazoure 3(ppy3uBHYIO TOPOIY, SBISFOILYIOCS XUMUYECKUM aHAJIOTOM KBapLEBBIX
CHUEHHUTOB
5. I3 kakux JIEHKOKPAaTOBBIX MUHEPATIOB COCTOUT I'PaHOJUOPUT?
6. HasoBure MHTPY3UBHYIO IOPOLY
Pl —20%, Hbl - 7%, Q — 15%, ocTanbHOE — KaJIMEBBIH MOJIEBOM IIIAT
Tecr 3
1. Cnenytomasi 0cOOEHHOCTh XapaKTEPU3YeT TOJIEUTOBbIE NN N3BECTKOBO-ILIEJI0OYHbIE
0a3aibThI?
«cJararoT MOIIHbIE OJJHOPOIHBIE IO COCTaBY 0a3aJIbTOBBIE TOJIIIN UM BCTPEYAIOTCS B
accollMalliu C UCTaHAUTaMU (JKEJIe3UCTBIMU aHAE3UTaMHU )»
2. HazoBure opoay
Crpykrypa nopdupoBasi, BKparsIeHHUKU — aBTUT U JaOpoJI0op, OCHOBHAs Macca —
MHTEpcepTalibHas, COCTOUT U3 OCHOBHOTO CTeJla, MUKPOJIUTOB Plu
3. VI3 kaKkuXx TJIaBHBIX OPOA000Pa3yOIINX MUHEPAIOB COCTOSIT POrOBOOOMAaHKOBBIE
KBaplEeBbI€ CUEHUTHI?
4. HazoBute 3 Qy3uBHBIE TOPO/IbI, ABJISIOIINECST XUMUUECKIM aHAJIOTOM KBapILIEBbIX
CHUEHHUTOB
5. V3 kakux JEHKOKPATOBBIX MUHEPAJIOB COCTOUT I'PAHOCUEHUT?
6. HazoBuTe MHTPY3UMBHYIO TOPOIY
Pl - 6%, Hbl-15%, Q — 15%, ocTanbHO€ — KaJIMEBLI ITOJIEBOM IIIIIaT
Tect 4
1. Cnenytomiasi 0cCOOEHHOCTh XapaKTePU3YeT TOJIEUTOBbIE UM U3BECTKOBO-ILIEJIOYHbIE
0a3aybThI?
«00pasyloT MOKPOBBI, MJIaTO0A3aIBTH HA KOHTUHEHTAX U MOKPOBBI B OKE€aHaX, BO3HUKAS B
pe3ynbTaTe JIM00 TPEIIMHHBIX U3IUSHUM, 1100 U3BEP>KEHUHN U3 IIUTOBBIX BYJIKAaHOB
LEHTPAJIBLHOTO TUIIA»
2. HazoBure 3 py3uBHBIYIO TOPOY, ABIISIONUIYIOCS XUMUYECKIM aHAJIOrOM rab0opo-HOPHUTOB.
3. I3 kaKkux ri1aBHBIX MOPOA000Pa3yIOIIUX MUHEPAIOB COCTOUT KIIMHOTTHUPOKCEHOBBIN
CUEHUT?
JlaBOBBIE OTOKHU aH/IE3UTOB OOBIYHO 3HAYUTEIHHO 00JIee KOPOTKHE U O0JIee MOIIHBIE, YEM Y
6a3anpToB. [louemy?
5. 13 kakux JIEUKOKPATOBBIX MUHEPAJIOB COCTOUT IJIarHOTPAHUT?
6. HazoBuTE HMHTPY3UBHYIO TOPOTY
Pl — 30%, Bt-5%, Q — 40%, ocTanbHOE — KaJUEBLIH MTOJIEBOM IITIAT
Tect 5
1. Cnenyromiast 0COOCHHOCTh XapaKTepU3yeT TOJIEUTOBBIE MU U3BECTKOBO-IIEJIOUHBIE
0a3anbThI?
«UX U3BEPXKEHUS HOCAT SKCIUIO3UBHBIN XapakTep M COMPOBOXKIAIOTCS 00pa3oBaHUEM
00JIBIIIOr0 KOJIMYECTBA MUPOKIACTUYECKOTO M CMEIIAHHOTO (BYJIKAHOT€HHO-0CaJOYHOI0)
Martepuana »
2. Kak Ha3biBaercs 3¢pdy3uBHbIi aHangor radbopo?
3. 13 xakuXx IJIaBHBIX [TOPOI000pa3yoNMX MUHEPAIOB COCTOUT (heppoTHOpHUT?
4. HazoBute nopofy ¢ nop¢pupoBoii CTpykTypoil. Bkpamiennuku npencrasnenst 11,
PO(6azanbrryeckas). CTpyKTypa OCH. Macchl - MUJIOTAaKCUTOBAs
5. I3 KaKkuX JIEHKOKPAaTOBBIX MUHEPAIOB COCTOUT TOHAJIUT?
6. HazoBuTE MHTPY3MBHYIO IOPOAY
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Pl —50%, Bt+HbI-15%, Q — 20%, ocTranbHO€ — KaJIueBbIi MOJICBOM IIIIIaT
Tecr 6
1. Cnenyromast 0COOCHHOCTh XapaKTEpPH3yeT TOJICUTOBBIC MM U3BECTKOBO-IIEIIOUHBIC
0a3aJbThI?
«CBSI3aHBI CO CTPATOBYJIKAHAMU IIEHTPAIBHOTO TUIIA, PA3MEILIEHNE KOTOPHIX KOHTPOIUPYETCS
TUIyOMHHBIMU Pa3JIOMaMID)
2. Jaifte Ha3BaHus 3¢ (y3uBHON MUHAAJIEKaAMEHHOM FOPHOU Mopoie
KpymnHble (1o 1—1,5 cM) KpucTanisl OCHOBHOTO IUIarMOKJI1a3a U KJIMHOIIMPOKCEHA
MOTPYKEHBI B BUTPO(DUPOBYIO OCHOBHYIO MacCy M3 CTEKJIa, MUKPOJIMTOB jJabpagopa u
MMUPOKCEHA.
3. HazoBuTe mopoy ¢ runuIuoMOppHON CTPYKTYPO, COCTOSIIIYIO U3 POTOBOM OOMaHKH
(30%) u arne3una (70%)
4. HazoBuTe nopoay ¢ noppupoBoit CTPYKTYpOH,
BKparieHHUKH — Pl u 0azanpTiueckas Hbl, ocHoBHas Macca — MUKPOJIUTHI aHAE3MHA
5. Kakue TeMHOIIBETHbIC MHHEPAJTBI Yallle BCETO MPUCYTCTBYIOT B TPaHUTE?
6. HazoBuTE MHTPY3UBHYIO IOPOAY
Pl — 20%, Hbl+Bt-20%, Q — 20%, ocTansHO€ — KaIMEeBHII MOJEBOM IIIIaT
Tect 7
1. Cnenyromniasi 0COOEHHOCTh XapaKTEpU3YET TOJIEUTOBbIE UM U3BECTKOBO-IIIEJIOYHbIE
0a3aabThI?
«B Ka4eCTBE NIEPBUYHBIX MUHEPAJIOB (BKPAIJICHHUKOB), KPOME TIIarnokia3a, 0OBIYHBI TOJIBKO
MOHOKJIMHHBIC TUPOKCEHBI (JTUOTICH/T-aBITUTOBOTO U MMKOHUTOBOTO PSIOB))
2. HazoBuTte cnenyronnyro 3¢ y3uBHYIO TOPOTY:
BKpaIlJIeHHUKH J1labpazopa (25%) u aBruta (5%) norpyxeHsl B THAJONUIUTOBYIO OCHOBHYIO
Maccy U3 MUKPOJIHMTOB OCHOBHOTO IJIATMOKJIa3a, MUPOKCEHA U CTeKIIa
3. HazoBuTe nopoay ¢ runuauoMop@HoOi CTpyKTYpoi, cocrosiyto u3 6uotuta (30%),
kBapua (10%) u angesuna (60%)
4. HazoBute nopoay. Ctpykrypa nopbuponas. Bkpanmnennuku - Pl, Hbl(6a3ansTideckas),
Bt, Cpx. CTpykTypa OCHOBHOM MacChl — MUKPOJIATOBAS
5. Kakue uHTpy3uBHbIE OPOIbI OTHOCATCS K TPAHUTOUIAM HOPMAJIbHOM HIEIIOYHOCTH?
6. HazoBuTe MHTPY3UBHYIO IOPOIY
Pl —50%, Bt-10%, Q — 30%, ocTaibHO€E — KaJMEBBIN IOJEBOM AT
Tect 8
1. Cnenytomiasi 0COOEHHOCTh XapaKTepU3YeT TOJICUTOBbIE WU U3BECTKOBO-IIEJI0OYHbIE
0a3aybThI?
«MarMsl 3TOr0 TUMA (POPMUPYIOTCS B YCIOBHIX HU3KOTO COAEPKAHUS BOAbI, OCTYMAIOT K
MMOBEPXHOCTU B CHJIBHO MEPErpeTOM COCTOSIHUU U CPABHUTENBHO JIETKO TEPSIOT (DIIOUIHBIE
koMIoHeHTHI (coaepxkanue H20 cocrasmnsier 0,1—0,5%). «Cyxue» Mmarmbi»
2. [Naiite nazBanus 3¢ y3uBHOM TOPHOII MOpoe
Crpykrypa nopoas! abupoBas, UHTepcepTaibHas U cloxeHa rmiarnokiaazom Ne60 (40%),
aBruToM (40%) u cTekIoM OCHOBHOTO cocTaBa (20%)
3. HazoBute mopoay ¢ TunuanoMoppHOi CTPYKTYpOil, COCTOAIIYIO U3 pOTOBOM 0OMaHKH
(20%) xnmunonupokcena (10%), mnarunoxnasa (20%), xanueBoro nojesoro mmata (50%)
4. B xakux reoJMHAMHUYECKUX 0OCTaHOBKaX 00pa3yroTcs aHe3UThl. B kakux 00nacTsax oHU
HamOoJee YacTo BCTpeyarTcs?

5. B kakoit mopoe 60bliie KBapiia, B TpaHUTE WK TPpaHOAnOpUTE?

6. HazoBuTE MHTPY3UBHYIO TOPOAY

Pl — 40%, Bt-5%, Q — 40%, ocTalbHOE — KaIMEBBIH IOJEBO 1At

Tect 9

1. Cnenyromiasi 0COOEHHOCTh XapaKTepU3YeT TOJICUTOBBIC UITN U3BECTKOBO-IIIETIOYHBIC
0a3anbThI?

«BYJIKAHU3M STOTO TUIIA HE CONIPOBOKIAETCSI HHTEHCUBHBIMH B3PBIBHBIMU SIBICHUSIMU TIPH
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M3BEP)KEHUSAX U COOTBETCTBEHHO XapaKTepU3yeTCsl HeOOJIBIINM PacpOCTPaHEHUEM
MUPOKIACTHYIECKOTO MaTEpUaa
2. HazoBute 3 py3uBHYIO TOPOTY:
OOmas cTpyKkTypa mopo/isl ahupoBasi, OCHOBHONH MacChl HHTEPCEPTAIbHAS U CI0KEHA
arnokinazom Ne60 (40%), asrurom (40%) u cTekiiom ocHOBHOTO coctaBa (20%)
3. Kakue uHTpY3UBHBIC IOPOIBI HOPMAaIbHOM HIETIOYHOCTH CpeIHETo cocTaBa Bel 3HaeTe?
4.Kakue 3 py3uBHBIC TTOPOJIBI ABJISIFOTCS XAMUYIESCKIMH aHAJIOTaMU UHTPY3UBHBIX TIOPO,T
HOPMAJILHOM MIETIOYHOCTH CPEIHEr0 cocTaBa?
5.13 kakux IJ1aBHBIX IOPOA00OPA3YIOIINX MUHEPAIOB (JIENKOKPAaTOBBIX U TEMHOLIBETHBIX)
COCTOUT HOPMAaJIbHBIM FPaHUT?
6. HazoBuTE MHTPY3UBHYIO IOPOAY
Pl — 30%, Bt-7%, Q — 35%, ocTanbpHOE — KaJHEBBI MOJIEBOM MITAT
Tect 10
1. Cnenyromiast 0COOCHHOCTh XapaKTEPH3yeT TOJICHTOBBIE HITH NU3BECTKOBO-IIEIIOUHBIC
0a3aabThI?
«PacrmpocTpaHeHBI B COBPEMEHHBIX OCTPOBHBIX AYTaX, HA aKTHBHBIX KOHTHHEHTAIBHBIX
OKpanHaX aHIUICKOTO THIA U UX IPEBHUX aHAJIOTaX)
2. HazosuTte cnenyronryro 3¢ dy3uBHYIO TOPOTY
OOmast cTpyKTypa MopoJibl - MOppHUpoOBasi, CTPYKTypa OCHOBHOM MaccChl - HHTepCepTallbHAasl.
[TopdupoBsie BKparieHHUKH MTPECTaBICHBI aBTUTOM | TUIarnokiazoM. OCHOBHas Macca
cioxena rmiarnokinazom Ne 55 (70%), crexinom (5%) u kimuHOTIHPOKCEHOM (25%).
3. Ha3zoBuTE U3 KaKUX IrJIaBHBIX MUHEPAJIOB COCTOUT CUEHUT?
4. Kakas >¢pdy3uBHas mopoja siBisieTcss XUMHUUECKH aHAJIOIOM CUEHHUTA?
5. U3 xaKkux JEMKOKPATOBBIX MUHEPAJIOB COCTOUT I'PAHOCHEHUT?
6. HazoBuTe WHTPY3UBHYIO TOPOIY
Pl — 30%, Bt-7%, Q — 35%, ocTanbHOE — KaJHEBBIH ITOJIEBOM IIITAT
Bonpocekl Kk TecTam 1o MarMaTu4eckum nopojaam (Jekuuu 1-10)
Bbi0epuTe npaBWiIbHbIE OTBETHI
1. K Bynkanunueckum nopoaam HE oTHocsTCS:
a. 53¢ y3uBHBIC; 0. IKCTPY3UBHBIE; B. SKCIIJIO3UBHBIC; I'. abKccaIbHBIE.
2. Ilpu obOpazoBanuu HE coolmanich ¢ MOBEpXHOCTBIO CIEIYIOIINE TUIIBI TOPOJ:
a. OKCTpY3UBHbIE; 0. CyOBYJIKAaHHMUYECKUE; B. IKCIUIO3UBHBIE; I. 3P Py3UBHBIE.
3. C TpeuMHHBIMU ByJIKaHAMU, B IIEPBYIO OUYEPE/Ib, CBSA3AHbI CIEAYIOINE (POPMBI 3alleraHus
MOPOJ:
a. OKCTPY3UBHbIE KyI0Ja; 0. IMH30BUIHBIE TENA; B. UTJIBI U OOEIHCKH; I'. TOTOKH U TOKPOBBI.
4. C muTOBBIMH BYJIKaHaMH, B IEPBYIO OYePelb, CBSI3aHBI CIeaAyromue (Gopmbl 3ameranus HOpo/I:
a. OKCTPY3UBHBIE KyI0Ja; 0. JMH30BUIHBIE TENA; B. UTIIBI U OOEIHCKH; I'. TOTOKH U TOKPOBBI.
5. Cawmble MpOTsHKEHHBIE TTOTOKHU JAIOT:
a. 6a3anbThl; 0. aHAE3UTHI; B. KUCIbIE () (y3UBEI.
6. Tedpa — 310 MPOAYKT U3BEPKEHUS:
a. BYJIKAHOB LIEHTPAJILHOTO TUIIA; §. BYJIKAHOB TPEIIMHHOTO TUIIA; B. IIIUTOBBIX BYIKAHOB.
7. Tlpu ymnotHenuu teppsl HE o6pasyrorcs:
a. Ty(sr; 0. ByIKaHMYECKHE OpEeKYnH; B. BYJKaHOT€HHO-00JIOMOYHBIE TTOPOIBI; T. 3)(y3UBEHI.
8. Jlamummu — sT0:
a. MPOJYKT U3NUSHUSA JaBbl HA TIOBEPXHOCTH; 0. COCTABISIONIAS TUPOKIACTUUECKOTO
MaTepuana;
B. TIOPOJI000PA3YIOMIMI MHUHEPAIT; I'. BYTKaHOT€HHO-00JI0MOYHBIN MaTepHal pasMepoM OoJIbIe
100cMm.
9. OO6pazoBaHMe IKCTPY3UBHBIX KYIIOJIOB MEHEE BCETO 3aBUCHUT:
a. OT COCTaBa pacIuiaBa; 0. OT CoJepKaHUs B paciuiaBe QurougHoM (assl; B. penbeda
MOBEPXHOCTHU, HAa KOTOPOH MPOUCXOIUT 0Opa30BaHNE JAHHBIX TEI.
10. ins aBaiickux ocTpoBOB Hauboee XapakTepHO 00pa3oBaHHeE:
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

a.CTPATOBYJIKAHOB; 0. IIUTOBBIX BYJIKAHOB; B. TPEIIUHHBIX BYJTKAaHOB; I'. BYJIKAaHU3M HE
XapaKTepeH.

s Kypunbsckux octpoBoB 1 KamMmuatku Hanboliee XapakTepHO 00Opa3oBaHHE:
a.CTPATOBYJIKAHOB; 0. IIUTOBBIX BYJIKAHOB; B. TPEIIUHHBIX BYJIKAHOB; I'. BYJIKAaHU3M HE
XapaKTepeH.

K dbopmam 3aneranust uaTpy3uBHbIX nopoa HE oTHOCsTCS:

a. ITOKH; 0. SKCTPY3UH; B. CUIUIBI; T. JIOTIOJIUTEHI.

Haunbospryro miomaab UMErOT:

a. ITOKH; 0. 0ATOJIUTHI; B. HEKKH; I'. JIAKKOJIUTEL.

Haubonee rimyouHHOU (hariueit siBisieTcs:

a. TunaduccanbHas;, 0. abuccanpHast; B. Me30a0uccalbHas.

HecornacHple KOHTAKTHI ¢ BMEIIAOIIUMHI TIOPOIaMU UMECOT:

a. CHJUIBI; 0. JIAKKOJIUTHI; B. JIOTIOJIMTHI; T. TAHKH.

CaMbIMH TITyOUHHBIMU SIBIISTFOTCSI:

a. HeKKH; 0. CHUDTBI; B. MUTMATUT-TLTyTOHBI.

J1.C. KopUHCKHI cunTal, 4To Npu 00pa3oBaHUM MUTMATUT-ILITYTOHOB BEIYLIUM IPOLECCOM

SIBJISIIOCH:
a. BHEJJpEHUE MarMbl; 0. MarMaTH4ecKoe 3aMeIleHue; B. 00pyIIeHHuEe KPOBIIH.
[Mopoel, conepsxkaiue 52-65% SiO2 oTHOCATCS:

a. K YJIbTPAOCHOBHBIM; 0. K CPEJHHUM; B. K KHCIIBIM; I'. K OCHOBHBIM.

[Moposr, cogeprkariue 45-52% SiO2 oTHOCSATCS:

a. K YJIbTPAOCHOBHBIM; 0. K CPEJHHMM; B. K KHCIIBIM; I'. K OCHOBHBIM.

[Toposl, comepskariue 6osbiie 65% SiO2 OTHOCATCS:

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

Bsi3kocTh pacruiaBa MeHee BCEro 3aBHCHUT OT:

a. cogepxxanus SiO2; 6.comep:kanus GIOUIO0B; B. TEMIIEPATyphl paciijiaBa; I'. SJIEMCHTOB-
MpUMECEH.

K canndyeckuM MuHEpaiaM OTHOCSTCS:

a. IMPOKCEHBI; 0. OJIMBUHBI; B. MOJICBBIC IIATHI; T. aM(UOOITHI.

butoBHUT — 3TO:!

a. KUCJIBIH IJ1aruokias; 6. OpTOMUPOKCEH; B. OCHOBHOM TUIAarMOKIIa3; I'. CIIIOJIA.
KpuBas Ha quarpamme, OTpaskarolias Hauaio KPUCTAIUTH3AIMN ¥ OTBEYAIOIIasi COCTaBY
pacIyiaBoB, Ha3bIBACTCSI:

a. JIMKBHUIYC; 0. COJMIYC; B. 9BTEKTHKA.

Kpucranmm3anus miarnoki1a3oB MPOUCXOAUT 110 TIPUHIIHITY:

a. DBTCKTHUKH; 6. 00pa30BaHuUs HEIIPEPHIBHOM CEPUU TBEPBIX PACTBOPOB; B. IPYTOMY
MPUHIUITY.

Kpucrammu3anus 0JTMBUHOB MPOUCXOIUT 10 MPUHIIUITY:

a. DBTCKTHUKH; 6. 00pa30BaHuUs HEIIPEPBHIBHOM CEPUU TBEPIBIX PACTBOPOB; B. JIPYTOMY
MPUHIUITY.

Kpucranmuzanus opTonupoKCEHOB MPOUCXOIUT 10 MPUHIIUITY:

a. OBTEKTUKH; 0. 00pa30BaHUs HEMPEPHIBHON CEPUU TBEPIBIX PACTBOPOB; B. IPYrOMY
MPHUHIAITY.

MUKpOKIMHOBAs pelIeTKa XapakTepHa JJIs:

a. MJIaruoKiIa3oB; 0. DHCTATUTA; B. IOM3UTA; I'. IEJIOYHOTO MOJIEBOTO IITIATA.
®dopcreput — 3T0:

a. MarHe3uaJbHbIN OMBHH; 0. )KETIE3UCTHIN OJIMBUH; B. MarHE3UAIbHBINA TUPOKCEH; T.
KEJEe3UCTHIN MHUPOKCEH.

DHCTATUT — ATO:

a. MarHe3UabHbIN OTMBHH; 0. )KETIE3UCTHIN OJIMBUH; B. MAarHE3UAIbHBINA TUPOKCEH; T.
KEJIe3UCTHIN MHUPOKCEH.
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31. I'maBHBIM OPOOO0PA3YIOIIUM MUHEPAIOM, KPHCTAITU3YIOUIUMCS U3 MarMaTHYECKOTO
pacruiaBa, MOKeT OBITh CIIeAyoIui aMmpuo0oi:
a. aKTUHOJINT; 0. TPEMOJINT; B. pOroBasi 0OMaHKa; I'. TPIOHEPUT.
32. K monoknnaHoMy nupokceny HE oTHocuTCs:
a. canuT; 0. aBrUT; B. IUOTICUJT; T. TUTICPCTEH.
33. K penpammaronnam HE otHOCHTCS:
a. HedenuH; 0. TSHINT; B. OPTOKIIA3.
34. JIns ocHoBHBIX mopo HE xapakrepen MuHepar:
a. MyCKOBHT; 0. IMOIICUJ; B. JIaOpajop; I. JHCTATUT.
35. B kucasix noponax HE Bcrpeuaercs:
a. MUKpPOKJIMH; 0. OJIMIOKiIa3; B. TUIEPCTEH; I. OPCTEPUT.
36. AH/IE3UH XapaKTepeH IS
a. yIbTPAOCHOBHBIX IOPOJI; 0. CPEIHUX TOPOJI; B. OCHOBHBIX TIOPOJI; I'. KUCIIBIX TIOPOJI.
37. Ctpykrypa nopoast HE xapakrepusyercs:
a. OTHOCHUTEIIbHOW BEJIMYMHOM KPUCTAIUIOB; 0. CTENEHBIO KPUCTAJUIMIHOCTH TTOPO/IBI;
B. B3aIMOOTHOIIICHHEM MHHEPAJIBHBIX arperaTtoB B MOPO/IE; I'. IOPSAKOM BBIJCTICHHS
MUHEPAJIOB.
38. Cnenyrommasi CTpyKTypa OTpaskaeT pa3HyIo CTeTeHb HIMOMOp(dr3Ma opoa000pa3yrommx
MUHEPAIOB HHTPY3UBHOM MOPO/IBL:
a. nanuanomopdHas; 6. runuanoMopdHas; B. HaHAUIOTpHaMOpQHast.
39. s matpy3uBHEIX Iopoa HE xapakrepHa crpykrypa:
a. rpaHuToBas; 0. opuToBas; B. MOUKUINTOBAs; I'. ahUpOBasl.
40. CepuitHO-TIOp(QHUPOBBIE CTPYKTYPHI OTPAKAIOT MPEXKIE BCETO:
a. coCTaB paciuiaBa; 0. r€0JMHAMUYECKUI PEXKHUM, CYIIECTBOBABIINN B 3€MHOM KOpE MpPH
00pa30BaHUM JaHHBIX NOPOJ; B. TIIyOMHY 3apOKIEHNUS MarMaTHYECKOro pacIuiaBa.
41. AdbanuToBas CTpyKTypa OTpaxaer ;
a. NOPSI0K KPUCTAIIM3ALMY MUHEPAJIOB; 0. a0COIIOTHYIO BEJIMUMHY 3€PEH; B. OTHOCUTEIbHYIO
BEJIMYUHY 3€PEH.
42. Muoroo6pa3zue marmatudeckux nmopoa HE cBsizano c:
a. CYIIECTBOBAaHMEM PA3JIMYHBIX IEPBUUHBIX MarmM; 0. npoueccamu auddepeHuuanuu
POJIOHAYATIBHBIX MarM; B. CyOAYKIUEH OKeaHMUECKOH KOPBI
43. K nporneccam Mmarmatudeckoi aBosroriuu HE otHocuTCst:
a. HBOJIIOLIMS pacIliaBa 3a cUeT B3auMoJelcTBus ¢ (uronamu; 0. KpUCcTaIM3allMOHHAs
mddepenunanys; B. quddepeHunays npu B3auMoAeHCTBUN ¢ BMEILAIOIIMMU OPOJaMU; T.
IpolecC I'PaHUTU3ALUY.

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

2. Yto Takoe M30XUMUYECKUH psall MeTaMOpdUUecKux mopoa’?
3. HazoBute MuHepalibl, BCTpEYAIONINECS TOJIbKO B METANEIUTAX.
4. HazoBute MeTaMOppUUECKYIO OPOTY, COCTOSIIYI0 U3 70% KaJlneBOoro MmoJjeBoro Imnara
W TUTaruokiasa, 25% keapua u 5% Ouotura?
5.HazoBute nopony, cocrosuryto u3z 90% ksapua u 10% onuBuna?
Tect 2
1. HazoBute daxkTopbl MeTamopdusma.
2.Yto Ttakoe mapameramopdur?

3. Kak HazpIBaercs meTamopduyeckas nopona, cocrosimas u3 30% ksapua, 40% Ouorura u
30% myckoBuTa?

4. HazoBute MeTaMOppHUUECKYIO TOPOTY, cocTOAILyI0 U3 60% poroBoit oomanku u 40%
KBapIa.
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5. HazoBute meramopduyeckyro mopoy, cocrosuryto u3z 90% kapoonara u 10%
KIIMHONMPOKCEHA?
Tect 3
1.KakoBa poJib cTpeccoBOTO AaBICHUS?
2. Yro takoe opromMmeTaMopput?

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

4. HazoBute metampdudecKkyto moposy, cocrosiryto u3 80% kBapua u 20% mmarunokiasza’?
5. U3 kakux MUHEpaJIoB COCTOUT THEMC?

Tect 4
1. Yto Takoe mporpeccuBHbI METaMOPPU3M.

2. UYro Takoe darmus meramopduzma?

3. Kak Ha3wiBaeTcs MeTamopduueckas moposaa, cocrosiias u3 40% xsapua, 40% Ouotuta u
20% poroBoii oOMaHKu?

3. Kaxk HaspiBaeTcs Mmeramopdudeckas mopoja, cocrosias u3 60% kBapma u 40% moaeBbIx
mImaToB (TUIaruokia3a u oprokiasa)?
4. W3 xakux TJIaBHBIX MTOPOI000PA3YIONINX MHHEPATIOB COCTOUT JBYCIIOISTHOW KBAPIIUAT?

Tecr 5
1. Yro Takoe perpeccuBHbIii MeTamophuzm?

2. [lepeuncnure TuoMopQpHbIE MUHEPAJIbI HU3MIEH CTylIeHn MeTamopduszma?

3. Kak naszpiBaetcs Metamopduueckas noposa, cocrosimas u3 40% ksapua, 40% 6uotuta u
20% nnarunokiasa?

4.113 KaKuX TJIABHBIX OPOI000PA3YIONINX MUHEPAIIOB COCTOUT JIEHKOKPATOBBIN THEHUC?

5.Kak HazpiBaeTcsa nopoaa, cocrosias u3 30% kBapua, 30% mnarnoknaza u 40% kanueBoro

noJieBoro 1mara?

Tect 6
1. Yro Takoe nuadropes?
2. Ilepeuncnure THIIOMOP(HBIE MHHEPAJIBI CPEAHEH CTyIIeHU MeTaMophu3ma?

3. Kak naszsiBaercsa Mmeramopduueckas nopoja, cocrosimas u3 40% rnaruoxnasa, 40%
anuaota u 20% poroBoit 0OMaHKH?

4. Kak Ha3piBaeTcs MeTaMopduueckas noposa, cocrosimas u3z 90% ksapua, 10% 6uotura?
5.113 kaKkux rJ1aBHBIX OPOA00OPA3yIONIUX MUHEPAIOB COCTOUT SKIOTUT?

Tect 7
1.YT0 Takoe aJuIoXMMUYECKU MeTaMophu3m?
2. Ilepeuncnute TunoMopdHbIe MUHEPAJIbI BBICIIEH CTYIEHH MeTaMopdu3ma?

3. Kak naszeiBaetcs Metamopduyeckas nopoja, cocrosmas u3 35% kBapua, 25% 6uotuta u
40% myckoBuTa?

4. Kak Ha3bIBaeTca MeTamopduueckas nopoja, cocrosimas u3 40% kpapia, 5% 6uotura u
20% nnarnokiasza u 35% Kanuero MoJIeBoro mrmnara?
5. U3 Kakux riaBHBIX HOPOA000Pa3yOIKUX MUHEPATIOB COCTOUT aMpuOoauT?

Tect 8
1. UYro Takoe M30XUMHUYECKUN MeTaMOp(u3m?
2. [lepeuncnute OCHOBHBIE H30XUMHUYECKHE METaMOP(OUUIECKUE PSIBI?

3. Kak Ha3piBaeTcst MeTamopduueckas nopoja, cocrosimas u3 40% xmnopura, 35% cepurura
u 25% anpbura?
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4. Kak Ha3zpiBaeTcsa MeTamopgudeckas mopoja, cocrosas u3 30% kBapma, 5% Oouotura,
5% myckoButa, u 20% miarunokiasza u 40% kajiuero moJieBoro mmnara’?
5.1I3 KaKkuX IJ1aBHBIX MOPOA00OPA3YIOINX MUHEPAIOB COCTOUT KBAPLUUTO-THEHC?

Tecr 9

1. Ha xakue TUTIBI JENUTCS YHIOTCHHBIN MeTaMophu3m?
2.IlpuBemuTe MPUMEPHI MTOTUMOPPHBIX MOIUPUKAITUNH MIHHEPAIIOB.

3. Kak Ha3piBaeTcst Meramopguyieckas mopoaa, cocrosimias u3 40% mnarnoxinasa, 25%
rpaHata 1 35% poroBoil 0OMaHKH?
4. Kak Ha3pIBaeTCsi MeTaMopduieckas mopojaa, cocrosiias u3 25% xsapua, 10% rpanara
35% nnaruoxnasza u 30% Kanuero moJieBoro mmara?
5.KaxoBsI mpenensl cojiep:kaHus KBapla B ciaHie?

Tectsl Kk Jeknuam 13-15

Tect 1
2. U3 KakuX MHHEPAJIOB COCTOMT IKIIOTHUT.

2. KakoBbl yci0BHS, IPH KOTOPBIX 00pa3yrOTCsl KOHTAKTOBbIE POTOBUKU?

5. K xkakoit ctynenu (paunn) meramoppusmMa OTHOCSTCS IBYCIIOSTHbIE CIAHIIbI?

6. HazoBute MeTamMmop(UUECKYIO MTOPOTY, COCTOSIIYIO U3 70% KaJIMeBOTO MOJIEBOTO IITIATa

Y TIJIarnokIiasa, 25% keapma u 5% Ouotura?

5.Kako# MuHepaJ yka3bIBaeT Ha BBICOKOE JINTOCTaTUYECKOE AABJIECHUE, IPU KOTOPOM
o0OpasoBayiach Mopojia
Tect 2

1. U3 xakux MUHEpaJIoB COCTOUT aM(puOOIUT

2.Ha xakwue darun MmeraMopdusMa moipa3aessitoTCs pOTOBUKHU ?

3.K kakoii crynienu (darun) metaMoppuzMa OTHOCATCS HUIITHTHI?

4.HazoBute MeTamopduyeckyro nopoxay, cocrosiyto u3 10% kopauepura, 15% runepcrepa.

5% rpanar u 70% kBapra+IIaruokiaza+KaJllueBoro nojeBoro nmnara.
Tect 3

1. Y3 kakuX MUHEPATIOB COCTOUT JICHKOKPATOBBIN THEIIC.

2. Yto Takoe OyXUThI U Kak OHU 00pa3yroTcs?

3. Kak naszpiBaetcsa Meramopduueckas nopoja, cocrosimas u3 40% kopaueputa, 40%
rpanara u 20% kBapua?
5. HazoBute Haubomnee ¢aruio MeTaneInuToB, 11 KOTOPO XapaKTepHbl MaKCUMaJbHbIE
TeMIleparypa u AaBlieHue oOpa3oBaHust ?
5. Hanmmure peakinuio HCYe3HOBEHUSI MYCKOBUTA B MeTarenuTax?
Tect 4

1. Ha xakoii crynenu Mmetamopdusma 06pa3zyrorcst GuiuuThi?

6. Ha xakue 1Be TpynIbl HOIPa3IENIIIOTCS METAIICIMTOBBIC THEHMCHI [0 TEMIIepaType
oOpazoBaHus?

3. Kak HassiBaercst MeraMopduueckas mopoja, cocrosmast u3 10% rpanara, 20% O6unotura u
9 9

5% crmmmmManuTa u 75% I(Bap].Ia+HJ'IaI‘HOKH333+K3HPI6BOFO IIOJICBOTO IIIIaTa

4.K xakoit paruu metraMopdu3mMa OTHOCUTCS TpaHaT-OUOTUT-KOPAUEPUT-KBAPIIEBBIN
cira”en?
5.113 kakux rJ1aBHBIX TOPOA00OPA3yIOIIUX MUHEPATIOB COCTOUT TpaHaT-TUIIEPCTEHOBBIN
THeHc?

Tect 5
2. U3 xakux MUHEPaIOB COCTOSAT PUILTUTHI?

2. I/IH,Z[I/IKE[TOPOM 4Cro CIYXKHUT HHpOH-aHBMaHﬂHHOBLIﬁ r'paHaTa B MCTAIICIIMTOBBIX rHeicax?
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3. Kak na3zwiBaercs Metamopduyeckas mopoja, cocrosimas u3 40% ksapia, 40% OuoTtura u
20% mnaruoxnaza?

4.113 KaK#X TIaBHBIX TOPOJ00OPA3YIOMIMX MUHEPATIOB COCTOUT JIGHKOKPATOBBII rHeWc?

5.Kak naszpiBaetcs nopoaa, cocrosimas us 30% xBapua, 30% nnarnokinasza u 40% rpanara?
Tecr 6
3. Hanmmmure peaknuro, KoTopas GUKCUPYET KOHEI CPeAHETEMIIEPATypHOTO
MeTamop(du3Ma U mepexo1 K BBICOKOTeMIepaTypHOMY?
4. Kak mo nupormn-arbMaHAXMHOBOMY TPaHATYy U3 METAIIEIIUTOBBIX THEWCOB OMPEACIHTD
riIyOMHY 00pa3oBaHus JaHHBIX IOPO?

3. Kak Ha3wiBaeTcsi MeTamopduueckas mopoja, cocrosiias u3 40% miarunoxnasza, 40%
snugota u 20% poroBoit oOMaHKu?

4. HazoBute (amuio peruoHaibHO MeTaMop(du3mMa METANeIUTOB, Il KOTOPOH XapakTepHa
HauOOoJbIlIas TEMIEpaTypa IpyU HaUMEHbIIIEM JaBIeHUN?
5.byxut — nopojia peruoHaIbro Win KOHTAaKTOBOrO MeTamopguima?

Tect 7
1.Kak otnuyarores 1o yciioBUsM 00pa30BaHUs aHAATY3UT-MYCKOBUTOBBIE M KHAHUT-
MYCKOBHUTOBBIE ClIaHIIbI? YTO 00111er0o B UX YCIOBUSAX 00pa3oBaHus?
3. Ha xakue Tpu rpymiibl IeATCs BBICOKOTEMITEPATYPHBIE METAIIEIUTOBBIC THEHCHI B

3aBHUCHUMOCTH OT JaBJICHUA?

3.Kak Ha3bpIBaeTcst MeTaMopgudeckast opoja, cocrosas u3 35% kBapia, rpanata%o
o6uortuta u 40% MyckoBuTa?
4.113 KaKuX TJIaBHBIX IMOPOI000Pa3YIONINX MUHEPATIOB COCTOUT aM(pUOOTUT?
Tect 8
2. Yro Takoe poroBuk?
2. Yto Takoe MUrMaTuT ?

3. Kak naszeiBaetcs Metamopduueckas nopoja, coctosimas u3 40% cepunura, 35% xiaoputa
u 25% xBapua?

4. K xakoit pamuu metamopdu3zMa OTHOCHTCSI OMOUT-MYCKOBUT-CTABPOJIMT-KBAPIIEBbII
ciiagen?
5.M3 xaKuX IJIaBHBIX TOPO000PA3YIOIIMX MUHEPAJIOB COCTOUT KBapIMTO-THEHC?
Tect 9
1. Kakue TeKCcTypsl U CTPYKTYphI XapaKTEepPHBI JIJIs1 POTOBUKOB ?

2.Kaxk Ha3pIBaeTCsa allIOXUMUYECKUN MeTaMOp(I)I/ISM, HpOI/ICXOI[HH_II/Iﬁ B MCTaIICjanTax.

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

4. Kak Ha3piBaeTcs MeTaMopduueckas mopoja, cocrosimas u3 25% ksapua, 10% rpanara
35% nunarnoxnaza u 30% kanuero moJsieBoro mrara’?
5.Kakoil rpanaT-KOpIMEpUTOBBIH rHelic 6oee rITyOUHHBIN, C XKeNe3UCTOCThIo rpaHaTa —60
nmu 807

Bomnpocsl k TecTam 110 MeTaMOp(pUYECKMM ¥ MeTacoMaTHYecKnM mopoaam (exmun 10-18)

Bri0epuTte npaBuJIbHBIC OTBEThI

1. Ykaxxure HeBepHOe yTBepkaeHue. K sHIoreHHOMY MeTaMop(u3My OTHOCHTCS:
a.peruoHajIbHbIN MeTaMOp(pU3M 0.KOHTAKTOBBII MeTaMOP(H3M B. JOKAIbHBIN MeTaMop(pu3M

r.yJlapHblil MeTampduszm

2. Yxaxure HeBepHOe yTBepkaeHHe. Dakropamu MetamMopdu3mMa sIBISIOTCS:
a.JIUTOCTaTU4ecKoe JlaBieHue 0.¢ronHoe 1aBlIeHue B. CTPECCOBOE JIaBIECHUE

3. C yBeIMUEHHUEM JIaBICHUS U TEMIIEPATYPhl IPOUCXOANT:
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a. IPOTPECCUBHBIN MeTaMOp(r3M 0. perpecCHBHBII MeTaMOP(H3M B. PETPOTPaHBIN
MeTamopdusm 1. quadropes
4. Cnenyrouuii T MeTaMopdu3Ma XapaKTepU3yeTCs TOIBUKHOCTBIO JIUIIb JIETYIUX
KOMIIOHEHTOB:
a. AJIOXUMUYECKUM 0. N30XUMUYECKUI
5.I1pu meramopdu3Me MarMaTHIecKX MOPo I BOZHUKACT:
a. mapametamopdutsl 6. opTomeTaMopUTHI
6.Crnenyroias peakuusi IpoTeKaeT npu Temieparype npudiauszutensuo 600°C:
a.Ks + Myc = Kmr +Al>Si0s 6. KB + Por. 06m. = pITu + mIIu + Il
7.CocraB metamoppuyeckoii mopoasl : 20% - bu; 30% - K8; 50% - (ITn+Kmm), mopoaa
OTHOCHTCSI:
a. K cimaHmam 0. K THeicaM B. KBapIuTaM
8. Ecun meTamopduueckast mopoja ciiokeHa MpeuMyIIeCTBEHHO pOroBOii 0OMaHKOM, OHA
OTHOCHTCS K:
a. am¢ubosMTaM 0. ClIaHIIaM B. THeWcaM
9.CtpykTKpa MeTaMOpPUIECKOI TOPOIbI, TJIe TPeo0Ia at0T MUHEPAIBI B BUJIC YETITYH WIIH
TUTACTHHOK:
a. rpaHo6nacToBas 0. enuaoOnacToBas B. HeMaToO1acToBas I. pubpobdiacToBast
10. .CtpykTypa MeTamopdudecKoil Mopobl, Iie peodiaatoT MUHEpabl, 00pa3yroniue
CITyTaHHBIE BOJIOKHUCTHIE arperarsbl:
a. rpaHo6nacToBas 0. enuao06iacToBas B. HeMaToOacToBas I. pubpobdiacToBast
11. Musnepainsl, TunoMopHble Ui TOPoJ HU3ILIEH CTYIIeHH MeTaMopu3ma:
a. CepUIIUT 0. MYCKOBUT B. TUPOKCEH
12. Munepasl, THIOMOP(HBIE I IOPOJT CPEAHEH CTYIIEHU MeTaMopdu3ma:
a.XJIOpUT 0. poroBasi 0OMaHKa B. pPOMOMYECKUI MTUPOKCEH
13. Munepansl, THIOMOp(}HBIE AJI TOPOT BBICIICH CTYIIEHH MeTaMopdu3ma:
a. TpeMoJuT 0. poroBasi oOOMaHKa B. POMOWYECKUNA MUPOKCEH
14. Munepas, XapakTepHbIi JJ1s1 METaIeIUTOB:
a. CHUDTUMAHUT O. XJIOPUT B. TPEMOJIUT T. pOroBasi o0OMaHKa
15. MuHepain, xapakTepHbIH sl METa0a3UTOB:
a.CTaBpOJIUT 0. aHAATY3UT B. aKTUHOJIUT B. KOPIAUEPUT
16.Crenyroniuii MUHEpaJ HE OTHOCHUTCS K oauMopdHoit moanpukamuu AlpSiOs:
a. CWJUIUMAHUT O. aHAATY3UT B. JUCTEH I'. KHAHUT J. CTaBPOJIUT
17. Ykaxxute HEBEpHOE YTBEPXKACHUE. 3€JIE€HbIE CIaHIIbl MOTYT COJICPKATh:
a. aKTUHOJIUT 0. aNbOUT B. TPEMOJIUT T. XJIOPUT JI. POTOBYIO OOMaHKY
18. Ykaxkute HeBepHOE yTBepxkaeHHEe. K daruu IByCII0IHBIX CIaHIeB HE OTHOCSTC :
a.KB-OM-KOpA-MYC CJaHIIbl 0.KB-OM-MyC-TpaHAaTOBBIE CIAHIIbI B. KB-OH-KOPAUEPUTOBHIE
CJIaHILIBI T. KBApI-OMOTUT- KOPJUEPUT  TPAHATOBBIC CIIAHIIBI
19. Ykaxkurte HeBepHOE yTBep:kIeHNE. DUIITUTHI MOTYT COAEPKATh:
a. ambOUT 6. CepHUIINT B. KBApI] I'. TpaHaT J. CHJUIMMAHUT
20. YkaxuTe HeBepHOe yTBepkaeHue. PoroBuku o0pa3yroTcs npu
a.KOHTaKTOBOM MeTamopdusme 0. JOKaIbHOM MeTaMop(pH3Me B. TEpMAIILHOM
MeTamMop(u3Me I'. perHOHAIbHOM MeTaMopdu3me
21. Accouus MUHEPAJIOB albOUT+XJIOPUT+HKBAPITAaKTUHOIUTHINUAOT XapaKTepHa Ams daiuu:
a. Onua0ToBbIX aMPuOOIUTO 6. 3€7EeHBIX CIaHIIEB B. GUILIUTOB
22. DKJIOTUTHI — 3TO:
a. Meranenutsl 6. MeTaba3uThl B. HOPOIbl KOHTAKTOBOI'O MeTaMOp(u3Ma I'. OTHOCSTCS K
ampuOoIMTOBOI (aruu
23. K dauusm riayOuHHOCTH OTHOCSTCS :
a. 9KJIOTUTHI 0. (PUITUTHI B. POTOBUKHU
24 I'panuTH3a1Us 3TO:
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a. AJUIOXUMHUYECKUH MeTaMOphuU3M 0. MarMaTHYECKUH TIPOIECC B. METACOMATUYCCKUIN
MpoIecC T. U30XUMHUUECKUI  MeTaMoppu3M
25. Cnenyromue MeTacoMaTu4eckue opoIsl 00pa3yroTcss Ha MarMaTuYecKOl CTauu:
a. IPOIMIIUTHI O. TPeH3eHbI B. MarHe3UaIbHbIE CKAPHBI T'. U3BECTKOBBIE CKApHBI
26. Cnenyromye noposl 00pa3yroTcs Ha CTaIMK KUCIOTHOTO BhIIICIIAYUBAHMUS:
a. Oepe3uT 0. IMCTBEHUT B. MAarHE3UAIbHBIN CKapH T. TPEH3eHbI
27.Cnenyrouiye moposl 00pa3yroTcst Ha MO3HEH MEeTOYHON CTaui METacoMaro3a:
a. 6epe3uTsl 0. BTOPUYHBIE KBAPLUUTHI B. IPOMMIUTHI T. TPEH3ECHBI
28. JIucTBEHUTHI 00pa3yIOTCS:
a. 110 KUCJIBIM JKUJIbHBIM [IOpOiaM 0. 10 CPEeHUM MHTPY3UBHBIM IOPOJIaM B. 10 OCHOBHBIM
3¢ Py3UBHBIM TTOPOAAM
T. [10 YIbTPAOCHOBHBIM UHTPY3UBHBIM NIOPOJIaM
29. MeTtacomMaTHUYeCKHii Mpoliece (BbIOpaTh HEBEPHOE):
a. MPOUCXOIUT 0e3 U3MeHeHHsI 00bEMa OPOJT 6. HOCUT PETUOHATIBHBINA XapaKTep B.
XapaKTepHU3yIOTCsl 00pa30BaHUEM I'€OJIOTHUYECKHX TeJl C YETKON 30HAIbHOCTbIO, IIPH 3TOM,IIPU
MIepexo/ie OT 30HbI K 30HE MOCIEA0BATEIbHO YBEINUUBAECTCS YUCIO MUHEPAJIOB

Pexomenayempblie Tembl pedepatoB:

1. Kncnble MarMaTudeckue nopoabl. XUMHAYECKHHM COCTaB, TEKCTYPBI, CTPYKTYPbl, MUHEPAIbHBIX
coctaB. PasHoBHIHOCTH. B Kakux reoJMHAMUYECKUX 00OCTAaHOBKAaX BCTPEYAIOTCSI.

2. OcHOBHBIE MarmMaTHM4eCKHe NOpOAbl. XHMHUYECKHM COCTaB, TEKCTYpbl, CTPYKTYpBHI,
MHHEpaJbHBIX cocTaB. PasHOBUAHOCTH. B Kakux reogquHaMU4YecKux 00CTaHOBKAaX BCTPEUYAIOTCA.
3. Cpennue MarMaTH4ecKue Mmopoibl. XMMAYECKUH COCTaB, TEKCTYPHI, CTPYKTYPhI, MUHEPAITBHBIX
coctaB. PazHoBHUHOCTH. B Kakux reoiuHaMUYecKUX 00CTaHOBKAaX BCTPEUAIOTCS.

4. VYIbTpaOCHOBHBIE MarMaTUYECKUE MOPOJbl. XUMHUYECKHI COCTaB, TEKCTYpPbl, CTPYKTYPHI,
MUHEpaJIbHBIX cocTaB. PasHoBUAHOCTH. B Kakux reoinHaMu4ecKuX 00CTaHOBKAX BCTPEUAIOTCH.
5. Meranenutsl. 30XUMUYECKUN Psii METaNeIuTOB. Pa3HOBUIHOCTH MOPOT pa3IMYHbIX (hariuid
MeTanenauToB. VX TEKCTyphl, CTPYKTYpbl, MHHEpAJIbHBIN COCTaB, TUIOMOpP(HbIE MUHEpAJIbI,
rapameTpbl 00pa30BaHUsL.

6. Metaba3utbl. M3oxumMudeckuid psa MeTada3uToB. PasHOBUAHOCTH TOPOa pa3audHbIX (aruit
MeTaba3uToB. MX TEKCTypbl, CTPYKTYpbl, MUHEpAIbHBIA COCTaB, TUMOMOPGHBIE MHHEpAbI,
napameTpsl 00pa3oBaHusl.

IIpumepHbIe BONPOCHI K KOHTPOJIbHOI padoTe M0 KPUCTAJIOONTHKE.

1) Onruveckast ”HAMKATPUCA IBYOCHBIX KPUCTAIIOB.

2) Pa3pe3 nepreHauKyIsspHbIN ONTHYECKOW OCH JBYOCHBIX KPUCTAIUIOB B CXOJISIIEMCS CBETE.

3) Pa3pes nepreHIUKyYIISIpHBIA OCTPOI OMCCEKTPUCE TBYOCHBIX KPUCTAIIOB B CXOISIIIEMCS CBETE.

4) CoOcTBeHHas OKpacka MUHepasia — €€ MPUYKUHBI U 3aKOHOMEPHOCTH U3MEHEHUS (TIICOXPOU3M,
€ro THUIIbI, cXeMa abcopOIun).

5) Ontuyeckuii penabed U marpeHeBas MoOBEPXHOCTh MUHEPAJIOB — MPUYHHBI UX BOSHUKHOBEHUS,
OTpe/ieIiCHue B MUHEpaIax 0] MHUKPOCKOIIOM, T'PYIITUPOBKA MHHEPAJIOB IO
3TUM XapaKTePUCTHUKAM.

6) WurtepdepeHIIMOHHBIE OKpAaCKd MUHEPAJOB — TMPUYMHBI BO3HUKHOBEHHS, YCIOBUS
HaOII0/IEHUS, UCTIOIH30BAHUE NP MCCIEAOBAHUN MUHEPAJIOB.

7) Ilouemy Ha paspe3e NEPHEHIUKYISIPHOM ONTHYECKOH OCH OJHOOCHOTO U JIBYOCHOTO
KPHUCTAIIJIOB B CXOJISAIIEMCS] CBeTe HAOMIOJAIOTCS pa3Hble HHTephEpEeHIIMOHHBIE
¢burypsr?

8) Ompenenenne 0CHOCTH, ONTHYECKOTO 3HAKA U yIiIa ONTHYECKUX O0CeH MUHEPaoB.

9) Uro takoe komneHcarop? Kak oH ycTpoeH U HCIOIb3yeTcs?

10) Yron noracanus ¥ 3HaK YAJMHEHUS MHHEpPAIOB. UTO XapaKTepU3YIOT STH KOHCTAHTHI U KaK
OHM OIIPENEINAIOTCA?

24



7.2. TunoBbIe KOHTPOJILHBIE 32/1aHNUS WM WHbIE MATEPHAJIBI JIsl MPOBEeHUS
NMPOMEKYTOUYHOI aTTeCTaAIllUM.
IlpumepHnutit nepeuens 60npocos nPu RPOMENHCYMOUHOU AMMEeCMayuu:
1. Tlonsitue 0 MarMe, €€ COCTaB, CTPYKTypa MarMaTuueCcKoOro pacrijiaBa.
2. TlpoucxokaeHue MarMbl, IEPBUYHBIC MArMbI, TJIABHBIC IPOIIECCHI, TPUBOISAIINE K
MarMaTH4ecKoil dBOJIIOIHH.
3. OxuakJaeHue U KPUCTAILTU3AIMS MarMaTHIecKuX paciiaBoB. OOIue mpecTaBIeHUs O
JUarpaMmax MIaBKOCTH 110 IPUHIIMITY SBTEKTHKU U TBEPJIBIX PaCTBOPOB. Biusinue
JUKBUIYCHOM (Da3bl HA TeMIlepaTyphl JIUKBUIYCA U COJHIYCA.

4. ®opmbl 3aJeraHusl UHTPY3UBHBIX TOPHBIX TOPOJ.

5. ®opwmpbl 3a1eranus ByJKaHUYECKUX FTOPHBIX TOPO/I.

6. XWMHUYECKHH COCTaB TOPHBIX MOPO/I, BAPHALUH COJIEPIKAHHS TIIaBHEHIINX OKUCIIOB. Poib
BTOPOCTENEHHBIX (MaJIbIX) AJIEMEHTOB.

7. CBs3b XUMHUYECKOTO ¥ MUHEPATLHOTO COCTABOB TOPHBIX TTOPOI.

8. I'maBHBIE IETPOTCHHBIC AIIEMEHTHI. Bapuanuu coaep:kaHuii TIIaBHBIX
MOPOI000pa3yIOUINX 2JIEMEHTOB B MarMaTHYeCKUX TOPHBIX TOPOIax.

9. BapwanuoHHBIC IETPOXUMHUYECKUE JUarpaMMebl . Kimaccuduraruss MarMaTnaecKux
TOPHBIX TIOPOJI IT0 KPEMHE3EMY H IIeJI0YaM.

10. Kiraccudukanus MarMaTH9eCKUX TOPHBIX MTOPOJT [0 XUMUYIECKOMY U MHHEPATEHOMY
CoCTaBy

11. I'maBHBIE, BTOPOCTEIIEHHBIC, BTOPUYHBIE MHHEPATBI. POJTh KOJMYECTBEHHBIX
COOTHOIIIEHUH MUHEPAJIOB TS KJIACCH(PUKAIITHA MAarMaTHIECKUX TOPHBIX ITOPOJI.

12. Tloponoo6pa3yromre MUHEPATIBI B MX 3HAYCHHE JUTsI KJIaCCU(UKAIIMH MarMaTHYECKUX
TOPHBIX MOPO/I.

13. Cannueckue u pemuueckre MmuHepansl. Psa boysHa.

14. O630p raaBHEUIIUX TPYII MOPOI000pa3yONTUX MHUHEPAIOB. [1osieBbIe MIMATHI.

15. O630p rIaBHEUIIUX TPYIII MTOPOI000PA3YIONTUX MHHEPATIOB. ONMBHUH.

16. O630p rIaBHEUIIUX TPYII MTOPOI000PA3YIOIINX MUHEPATIOB. [ITMPOKCEHBI.

17. O630p rnaBHEUIIUX TPYIII TOPOI000PA3YIOITUX MHHEPATIOB. AMGMHOOIHI.

18. O630p rIaBHEUIIIUX TPYIIT TOPOI000PA3YIOIINX MUHEPATIOB. CITHOIBI.

19. TekcTyphl U CTPYKTYpbl MarMaTu4ecKuX TOpHBIX MOopo/1. [ aBHelime GpakTopsl UxX
oTpeeNstolue.

20. CTpyKTypHhl BYJIKaHUYECKHX TOPHBIX MOPO/I, (PAKTOPHI OMpEeIoNnnue uxX
BO3HHUKHOBEHUE.

21. CTpyKTypHI IITYyTOHUYECKUX TOPHBIX MOPO/I, (PAKTOPHI, ONPEACTSIONINE UX
BO3HHUKHOBEHHE.

22. Yaprpamadurel. Xumusm. [Topogoobpasyromue Munepainsl. PasHoBUIHOCTH U
knaccudukanusa. Otinyne ynbrpamMaduToB OT YIbTPAOCHOBHBIX MTOPOJ.

23. YIpTpaoCHOBHbIE TOPHBIE MOPOJbl. XuMu3M. [loponooOpasyromiue MuHepaibl.
PaznoBunHocTH U KIaccudukanus. BynkaHndeckue U IUTyTOHUYECKUE TOPHBIE TIOPO/IBL.
CTpyKTyphl U TeKCTYpbl. Bropuunbie n3ameHneHus. QopMebl 3ajieTaHusl ¥ T€0JIOTHYECKOe
nosoxxenue. [IpunamiexxHocTs K Gpopmanusim

24. OcHOBHBIE TopHBIe Topoabl. Xumu3M. [loponoobpasytomire munepansl. Kinaccudukanus
0 XUMUYECKOMY U MHUHEPAJIbHOMY cocTaBy. [Iporcxosk/ieHue MarMm OCHOBHOTO COCTaBa.

25. OCHOBHEBIE TOpHBIE TIOPOJibI. Bynkanudeckue ropusie mopoabl. CTPYKTYphl U TEKCTYPHI.
Bropuunsie wusmenenus. @®opmbl 3aneranus. [IpuHaAneXHOCTH K QopManusM U
MarmMaTHYeCKUM CEPUSIM

26. OcHoBHBIE TOpHBIE TTOpPokl. [myroHndeckue ropubie mopoasl. CTPYKTYpPHI U TEKCTYPHI.
Bropuunsie wu3menenus. @Dopmbl 3aneranus. [IpuHaAIeKHOCTH K QopManusM U
MarMaTHYeCKUM CEPUSIM.
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27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.
49,
50.

Cpennue ropubie nopoasl. XumusMm. [Topogoodpa3zyronue munepainsl. Knaccudukarus mo
XUMHUYECKOMY U MUHEPAJILHOMY COCTaBY.

Cpennue ropsele nopojbl. Bynkanndeckue ropusie nopojabl. CTpyKTypbl U TEKCTYpHI.
Bropuunsie uzmenenus. [IpuHamIe:KHOCTh K (OpMalUsIM M MarMaTHYECKUM CEPHSIM.
DopMbI 3aJI€TaHus.

Cpennue ropuelie nopojbl. [Inmyronnueckue ropusie nopoasl. CTPYKTYpbl U TEKCTYpPHI.
Bropuunsie uamenenus. [IpuHaICKHOCTh K (OpMAIUsIM M MarMaTU4ecKUM CEpHsM.
DopmbI 3aJI€TaHus.

Kpemuekucnple ropHble  moponbl. XumusM. IlopogooOpasyromme  MUHEpabI.
Knaccugukanus mo XuMiuuecKkoMy 1 MUHEPAIbHOMY COCTAaBY.

Kpemuekucnable ropHble noposabl. Bynkanuueckue ropHsle mopojasl. PazHOBUAHOCTH U
knaccugukanus. CTpykTypbl U TEKCTYpbl. Bropuunbie nuzmeHeHus. @opMbl 3aj1eraHusl.
Kpemuekucable ropable nopojbl. [lnyronndeckue ropusie nopojsl. PasHoBUIHOCTH U
knaccugukanus. CTpykTypbl U TEKCTYpbl. Bropuunbie nzmeHeHus. @opMbl 3aj1eraHusl.
KpemHekucapie ropHble mopoabl. KuiabHble TOpHBIE TOPOJbl. Pa3HOBUAHOCTH U
knaccugukanus. CTpykTypbl U TEKCTYpbl. Bropuunbie nuzmeHeHus. @opMbl 3aj1eraHusl.
['panutounsl. PazHoBuanoctu u knaccudukamus. CTpyKTypbl U TEKCTyphl. BropudHbIe
n3MeHeHus. Mexanusm (popMHupoBaHUs TPAaHUTOUIOB PA3HBIX IITyOrH. DOpPMBI 3asIeraHusl.
[MupoxiacTuyeckre ropHsie Mopoabl. VX pasHOBUAHOCTH M Kiaccu(UKaILIUSL.

[Tonsite o meramopdusme, pakropsl Metamopdusma. [IporpeccuBHbIN U perpecCUBHBIN
(mnadropes) meramophusMm.

Munepansl MeTamopduueckux nopoj. MuHepanbHble MapareHe3uchl. Tunomopdubie
MuHepaibl. Danuu MmetamMmpduszma.

CTpyKTypbl U TEKCTYpbl MeTaMOp(hUYeCcKUX MOpoJl. BiusHue cTpeccoBOro AaBieHUs Ha
0COOEHHOCTH TEKCTYP U CTPYKTYP METaMOPPUUIECKUX TTOPOI.

O6mrass cxema (ammii Meramopdusma. M30XUMUYECKHH ©  AJUTOXUMHYECKHUI
Metamopdus3M. PernonanbHplii MeTamopduzm. Tumsl JOKaJIbHOTO MeTamoppusma.
N3oxumuueckue pssl.

[IponykTsl MeTamopdu3Ma TIIMHUCTHIX OTJIOXKEHUH (MeranenauTsl). McxoqHbie mopoabl
(rmunbl). Oumautel. MuHepalbHBIM CcOCTaB, TEKCTYPbI, CTPYKTYphl, THUIIOMOp(HBIE
MUHEPAJIBL.

[IponykTsl MeTamopdu3Ma TITMHUCTBIX OTJIOKEHUN (MeTanenuTsl). Clto/IsHbIe CIaHIIbI.
MunepanbHblii COCTaB, TEKCTYPhI, CTPYKTYPBI, TUIOMOP(GHBIE MUHEPAIIBL.

[Iponyktel mMeTamopdu3Ma TJIMHUCTBIX OTIOXKEHHH. ['Helcbl U HMX Pa3HOBUIHOCTH.
MunepaabHbIii COCTaB, TEKCTYPbl, CTPYKTYPhI, TAIIOMOP(HbIE MHHEPAIbI.

[Iponyktel  MeTamopdu3Ma  TJIMHUCTBIX  OTJOXKEHUH  (MeTamenuThl). ByXuThl.
KoHTakToBBIE POTOBHKH.

Murmatutel, rpaHUTH3ALUS

[IponykTsl MeTamopdu3Ma MOPO OCHOBHOTO cOocTaBa (MeTa0a3uThl). MIcXo1HbIE TOPOIBI.
[Topdupurtonnsl. 3eneHbie ciaHubl. MUHEpaTbHBIM COCTaB, TEKCTYPbl, CTPYKTYpHI,
TUNIOMOP(HBIE MUHEPAIIBI.

[IponykTel MeTamopdu3Ma MOPOJ OCHOBHOTO cocTaBa (MeTaba3uThl). AMGUOOTUTHL
PaznuuHble KpucTaIMYeCKUE CHaHIbl. DKIOTUTh. MUHEpaNbHBIA COCTaB, TEKCTYPBHI,
CTPYKTYpPBI, TUTTOMOPGHBIE MUHEPAJIBL.

ITpoaykTsl MeTamop¢u3Ma MOpPOJ OCHOBHOTO cocTaBa (MeTa0a3uThl). 3e€JleHble U
riaykogaHoBbie (TOTyOble) claHIlbl. MHHEpalbHBIH COCTaB, TEKCTYPbI, CTPYKTYpHI,
TUTIOMOP(HBIE MUHEPAIIBI.

[TpoxykTsl MeTaMOp(hr3Ma yIbTPAOCHOBHBIX MOPOJ]

Mertacomaro3. Knaccudukamus MmeracoMaTu4eckux mopoJ.

Cranuu MetacoMaro3a. [ maBHeilie TUIbl METaCOMaTUTOB.

IIIxaJia 1 KpUTEpPHHU OLICHUBAHNUS Pe3y/JIbTATOB 00y4eHUsI 110 TUCIHUILINHE.
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Pe3ynbTaTel «HeynoBnerBo- | «YIOBIETBO- «Xopo1o» «OTIUYHO»
o0Oy4yeHus PHUTEIBHOY PHUTEIBHOY

3HaHue OCHOB | 3HaHHUS ®parmenTapusl | O0mue, HO HE Cucremaruuec
nerporpaduu OTCYTCTBYIOT € 3HaHUS CTPYKTYpUpPOBa | KH€ 3HAHUS
MarMaTu4ecKux u HHBIC 3HAHUSA
MeTamopudeckux

opoa

YMenue YMenus B nenom B nenom VYcenemnoe
OTIPENEIATh C | OTCYTCTBYIOT YCIIELTHOE, HO YCIIELTHOE, HO yYMEHHE
MTOMOIIBIO HE cojieprkaliee

MOJISIPU3aLIUOHHOT O CUCTEMATUYECKO | OTAEIbHBIE

MHKPOCKOTIA € YMEHHE, npoOebI

CTPYKTYDY, JOTTYCKaeT YMEHHE.

MUHEPaTbHBIN HETOYHOCTH

COCTaB, Ha3BaHME HEMPUHIIUTHAT

MarmMaTU4eCcKou HOTO Xapakrepa

WIu

MeTamopduyeckoit

TOPHOM TOpPOABI WU

Ha OCHOBaHUU

MTOJTYYCHHBIX

JTAHHBIX Jienath

BBIBOJIBI 00

YCIIOBUSX

o0Opa3zoBaHusl 3TOM

ITOPO/IbI

Bnanenue Hasriku ®parmenrapHoe | B memnom Bnanenue
HaBbIKaMU pabOTHI | BIAJCHUS BJIaZICHUE cOpMHUpPOBaHH | HaBBIKAMH

c OTCYTCTBYIOT METOJUKOM, bI€ HaBBIKU. paboThI ¢
MOJISIPU3ALUOHHBIM HaJIn4ue MOJISIPU3AUOH
MHKPOCKOIIOM U CO OT/AEIIbHBIX HBIM
CIIPaBOYHOM HAaBBIKOB MHUKPOCKOTIOM
JIUTEpATypol Mo u
ONTHYECKUM MIETPOJIOTHYEC
CBOWCTBAM KOU
MHHEpPAJOB, a JUTEPATYPOH.
TaKxe c

MeYaTHbIMU u

IpYTUMU

HWCTOYHUKAMHU

METPOJIOTHYECKOM

uHpOopMaluu.

8. PecypcHoe oGecnieuenne:

A) IlepedyeHb OCHOBHOM M JONOJHHUTEIbHOM JUTEPATYPHI.

- OCHOBHAasl JiuTepatypa: (reyatHble U3IaHus UMEIOTCs B bubmuoreke MI'Y u kadeapaibHoM
donme)

1. Emenbsnenko I1.®., SIxoBneBa E.b. Ilerporpadust marmMaTHueckux U MeTaMOpPUUECKHX
nopox. M., 3n-so MI'V, 1985.

2. Beenenue B nerposoruto, [lepuyk A.JI., Cadonos O.I'., [Tneyos I1.1O., M.: UHOPA-M, 2014.
— 130 c.
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3. OCHOBEI IIETPOJIOTUH MarMaTUHIeCcKuX u MeTamoppuaeckux nporeccos Ilepuyk A.JI., CadonoB
O.I'., CazonoBa JIL.B., TuxomupoB ILJI., Ilmeuor ILIO., Ulyp M.IO. M.: Uzn-so KV;
YHuBepcurerckas kaura, 2015. —472c.

4. TpycoBa U.®., Yepno B.U. Ilerporpadus mMarMarun4eckux U MeTaMOPPHUECKUX TOPHBIX
nmopoxa. — M.: Hexapa, 1982. — 272 c.

5. lyp M.IO. Tlerporpadust: PykoBoACTBO K MPaKTUYECKUM 3aHATHAM: Y4eOHOE mocodue., 2-¢
n3x. — M.: U3g-so MAKC-TIPECC, 2009. — 103 c., 37 ui.

- JOMOJIHMTEeJIbHAsI JuTeparypa: (neuaTHble H3JaHUs HMeEOTCs B bubmuoreke MIY u
kadenpansHOM POHIE)

1. Ilerporpadus, u.1. ITox pen. A.A.Mapakymesa. M., U31-80 MI'Y, 1976.

2. Ilerporpadus, u.Il. Tlox pea. A.A.Mapakymesa. M., U3n-so MI'VY, 1981.

3. llerporpadus, u.Ill. [Tox pen. A.A.Mapakymesa. M., U3n-sBo MI'Y, 1986.

4. Tlepuyk JIJI. Ps6uuxoB 1.JI. @a3oBoe cOOTBETCTBUE B MUHEpaIbHBIX cuctemax. M., Henpa,
1976.

5. Metonp! netponorudeckux uccnenaopanuit lyp M.YO., HocoBa A.A., IllupsieB A.A., CadonoB
O.I',, SfAnmackypt B.O., Ilepuyk A.JI. M.: UHOPA-M, 2014. — 104 c.

b) Ilepeuens nporpammuoro odecnedenusi: Microsoft Office PowerPoint

B) IlepedeHb npogeccHOHAIBHBIX 023 JaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
I') Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « MHTEepHeT»:
Teomornueckas »nnmkioneaus GeoWiki - http://wiki.web.ru.

1) MartepuajibHO-TEXHHUYECKOE 00ecrievyeHue:

a) TIOMEIIIEHUE — ayTUTOPHS, paCCUUTaHHAs Ha Tpynmy u3 15 ydamuxcs;

6) oOopynoBaHue — MOJISPU3ALMOHHBIE MUKPOCKOIIBI, B TOM YHCJIE MPOEKIIMOHHBIH MUKPOCKOTI,
CHAOXKCHHBIM 1HU(PPOBOH (OTOKAMEpPO € BO3MOXKHOCTHIO BBIBOJAa HA MOHUTOP W JKpaH,
MYJIbTUMEAUNHBINA MPOEKTOP, KOMIBIOTED, 3KpaH, BbIX0 B IHTEepHET;

B) MHBIE MaTepuaibl — KOJJICKIUS MeTporpapuueckux HUIM(OB TOPHBIX MOPOJ U MHHEPAJOB,
KOJUIEKIIMSI TOPHBIX TOPOJ [UIsi MaKpPOCKOIMYECKOW JMAarHOCTUKU, CXEMbl, JUarpaMMBbl,
dboTorpaduu, puCyHKH Ha IIakaTax, MOJAEIN ONTHUYECKUX MHAUKATPUC U KPUCTAILIOB.

9. SI3bIKk MpenogaBaHUsl — PYCCKHIA.
10. IlpenogaBaresnb (mpenoaaBatenu) — Cazonona JI.B., Terpoesa C.A.

11. Pa3pa6oTuuk nporpammbl — norieHT Cazonona JI.B.
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	- Приобретение навыков самостоятельной работы с литературой и другими источниками информации




