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ABSTRACT

Bachelor’s degree in specialty 05.03.01 Geology.

Study profile "Geology"

Course title: Petrography

Basic part of Block 1, 4 credits

Instructor: Zinkov A.V.

At the beginning of the course a student should be able to:

GC-8. the ability to use the basics of philosophical knowledge for the forma-
tion of i1deological position;

GPC-2. Own ideas about the modern scientific picture of the world based on
the knowledge of the basic concepts of philosophy, basic laws and methods of nat-
ural Sciences:

GPC -4. The ability to solve standard tasks of professional activity on the ba-
sis of information and bibliographic culture with the use of information and com-
munication technologies and taking into account the basic requirements of infor-
mation security:

SPC-4. Willingness to apply basic professional knowledge and skills of field
geological, geophysical, geochemical, hydrogeological and ecological-geological
works in the solution of production tasks (in accordance with the direction (profile)
bachelor program).

Learning outcomes:

SPC-1: The ability to use the knowledge in the field of Geology, Geophysics,
Geochemistry, hydrogeology and engineering Geology, Geology and Geochemis-
try of combustible minerals, environmental Geology for the solution of research
tasks (in accordance with the direction (profile) training.

SPC-5: willingness to work on modern field and laboratory geological, geo-
physical, geochemical instruments, plant and equipment (in accordance with the
direction (profile) bachelor program) publications.

Course description: In the process of studying the discipline students will
examine the basic principles of the analysis of minerals and rocks. Students will
study the basic optical properties of minerals, methods for determining the quanti-
tative composition of the minerals; structures and textures of igneous and meta-
morphic rocks: principles of classification and nomenclature of igneous and meta-
morphic rocks and their conditions of formation.

Main course literature:
Zinkov A.V. Petrografiya magmaticheskih I metamorficheskih gornyh porod :

uchebno-metodicheskii kompleks [Zinkov A. V. Petrography of igneous and me-
tamorphic rocks : educational-methodical complex]/ Vladivostok : publishing



house of far Eastern technical University, 2007. 284 p. (rus). CHAMO online pub-
lic access catalog: URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:386650&theme=FEFU. 23 instances.

Milyutin A.G. Geologiya : uchebnik dlya bakalavrov [Milyutin, A. G. Geol-
ogy : a textbook for bachelors]/ Moscow. Publisher Yurait, 2014. 543 p. (rus).
CHAMO online public access catalog:
http://lib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU. 5 instances.

Hardikov A. E., Holodnaya A. I. Petrography and Petrology of igneous and
metamorphic rocks : Southern Federal University. — Rostov-on-Don : Publishing
Southern Federal University, 2011. — 324 p. URL:
http://znanium.com/bookread2.php?book=550978 (rus) .

Sazonov, A. M. Petrography of igneous rocks [Electronic resource] : proc.
manual / A. M. Sazonov. — Krasnoyarsk : Sib. Feder. University, 2014.- 292 p.
URL: http://znanium.com/bookread2.php?book=508023 (rus) .

Bondarev V. P. the Basics of crystallography and Minerology with elements
of petrography: a Training manual / V. A. Bondarev. - M.: Forum: SIC IN-FRA
TH, 2015. - 280 p. URL: http://znanium.com/bookread2.php?book=497868 (rus) .

Form of final control: exam.




AHHOTanMs K pado4eil mporpaMMe JUCHHUILIHHbBI
«Ilerporpadus»

Pabouas mporpamma yueOHoM auciuriuHbl «[lerporpadus» paspadborana
s cryaentoB HanpasneHus 05.03.01 'eonorust, npoduins ['eonorust u mpoBoaUT-
cs Ha 5 cemecTpe 3-ero Kypca. TpyloeMKOCTh JUCLUUILIMHBI COCTaBIsAET 4 3a4eT-
Hble equHUIbI (144 akajgeMudecKux daca). JIMCIUIIIMHA BXOJUT B COCTaB 0a30BOM
gactu cTpykTypbl OIIOII. Ona TecHbIM 00pa3oM CBsi3aHa C IPYTUMU JUCITUTIIH-
HaMM: KpUcTajuiorpadguel, MuHepaaorueu, oOIel reojorueii, CTPyKTypHOM Treo-
norueit u xumuen. Kypc Bkirodaer 18 yac. nekuuii, 54 yaca npakTUYECKUX 3aHsI-
TUM, BKItoYast 36 yacoB ¢ ucnoiab3oBanueM MAQ; 72 yaca caMOCTOATENBHON pa-
00ThI, BKIIFOUAst 45 4acoB Ha MOATOTOBKY K 9k3aMeHy. Kypc oxBaThIBaeT KpuCTal-
JIOOTITUYECKANA aHAIN3, TTOPOA000pA3yIOIINe MUHEPAb, eTporpaduio MarMaTH-
YECKUX U METaMOP(PHIECKUX MOPOI.

Heab. OcHoBHas 11e1b qucHUIInHbL «IleTporpadusi» — nath cTyneHTaM 3Ha-
HUS O TOPHBIX MOPOJAX (MAarMaTUYeCKUX U METaMOpP(UUYECKHX), UX XUMUYECKOM U
MUHEPAJIOrH4eCKOM COCTaBe, CTPYKTYypax U TEKCTypaxX, YCIOBHSX 3ajieraHus, 3a-
KOHOMEPHOCTSAX PACIPOCTPAHECHHUSI, TPOUCXOXKICHUSI U U3MEHEHUSI B 3€MHOM KOpe
Y Ha MIOBEPXHOCTH 3E€MJIU.

3agaun:

* OBJIAJIETh OCHOBHBIMU MPHUHIIMIIAMU KPUCTAITIOONTHUECKOTO aHAIIN3A;

® PAcCMOTPETh ONTHYECKHUE CBOMCTBA, TMAarHOCTUYECKHE MPU3HAKH, BUJIBI U
O0COOEHHOCTH OIPEIEIEHUsI KOJIMYECTBEHHOI'O COCTaBa MOPOA0OOPa3yIOUINX MU-
HepaJoB;

* M3Y4YUTb OCOOCHHOCTU CTPOCHHUS M YCIIOBHS 3aJIETaHUs MarMaTHYECKUX U
MeTaMOp(PUUIECKUX TOPHBIX MTOPOJI;

* O03HAKOMUTHCS C MPUHIUIIAMH KJIacCU(UKAIUN 1 HOMEHKJIaTypaMH Marma-
TUYECKUX U METaMOP(PHUUECKUX TOPHBIX MOPOJ, BAKHEUIIIMMUA CEMEHCTBAMU U BU-
JaMH MarMaTHYECKUX TOPHBIX MOPOJ, XUMUYECKUM COCTaBOM M 00pabOTKO meT-
poxumuyeckux AaHHblx Ha I1K, oTBeuaromeil coBpeMEHHOMY YpPOBHIO pPa3BUTHS
HAYKH 1 TPeOOBAHUSAM T'€0JIOTMUECKO 1 reo(pU3NIeCcKON MPaKTHKY;

* TOJIyYUTh NMPAKTHUECKUE HABBIKM MPUMEHEHUS METPOrpapuuecKux MeTo-
JIOB UCCJIEZIOBAHUS TOPHBIX ITOPOJI Pa3HOOOPA3HOTO COCTABA;

* TOJIyYUTh MPAKTUYECKOE MPEACTABICHUE OO0 YCIOBUAX MPOUCXOKIACHUS
MarmMaTU4ecKux, MeTaMop(HUUIECKUX U METACOMAaTUYECKUX TOPHBIX MOPO/I.

Jlns yerenrHoro m3ydeHus: aucuuiuimHel «[letporpadus» y oOydaromuxcs

JOJKHBI OBITH CPOPMUPOBAHBI CIEAYIOIINE MPEBAPUTEIbHbBIE KOMIIETEHIIUH, T10-
Jy4YEeHHBIEC MIPU U3YYCHUU KypcoB «O0111as reosiorus» u «MuHepaaorus»:

e OK-8. cmocoOHOCTBIO HCIMOIB30BaTh OCHOBBI (PMIIOCOPCKUX 3HAHUN ISt
dbopMHpOBaHUST MUPOBO33PEHUYECKON MO3UIINU;



e OIIK-2. Bnagerb npencTaBICHUSIMH O COBPEMEHHOW HAYYHOM KapTUHE
MHUpPa Ha OCHOBE 3HAHUN OCHOBHBIX IOJIOKEHUH (priiocopuu, 6a30BbIX 3aKOHOB U
METOJIOB €CTECTBEHHBIX HaYK:

e OIIK-4. CriocoObHOCTh pemiaTh CTaHIapTHBIE 3a7ayu NpodeccuoHaIbHON
JESATEIIbHOCTH Ha OCHOBE MH(MOPMALMOHHON U OMOnIMOrpaduyeckoil KynbTyphl C
IPUMEHEHHEM HH(QOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH U C YYETOM
OCHOBHBIX TpeOOBaHUM NH()OPMALIMOHHON OE30MMACHOCTH

e [IK-4. T'0TOBHOCTh MpPUMEHATH Ha MpaKTHKE 0a30BbIE OOIIETIPOPECcCHO-
HaJbHBIC 3HAHUS U HABBIKH MOJEBBIX I'€OJOTHYECKHUX, Fe0(QU3NUECKUX, TEOXHUMHU-
YECKUX, THAPOTeOJIOTUYECKUX, HE(TEra3oBbIX MU SKOJIOrO-T€OJIOTHUYECKUX padoT
IpU PELICHUH MPOU3BOACTBEHHBIX 3a7ad (B COOTBETCTBHM C HAINPABIECHHOCTHIO
(mpoduiieM) mporpamMmbl OakazaBpuara).

B pesynbTarte n3ydeHus AaHHON AUCHMILTUHBI Y 00y4arommxcs GopMupyroT-

cs crenyromye npohecCuoOHAIbHBIE KOMITETCHITUH (JIEMEHThHI KOMITETCHITU).

Koxa u popmynupoBka Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU
KOMIIETeHIH U

[TK-1, croco6HOCTD Tepmunonoruto nerponoruueckoit oomactu. Iopsmox
HCIIOJIB30BATH 3HAHUS B U CYIIHOCTh KJIacCU(UKAIMKU TOPHBIX MOPOJA, METOJbI
00J1aCTH Te0JIOTHH, 3HaeT HCCIIE0OBAaHUSI UX CBOMCTB, aKTyaJIbHOCTh TEOpETHYE-
reo(H3HKH, TCOXUMHUH, CKOM M IPAKTUYECKON 3HAYMMOCTHU NETPOJOTHYECKHUX
TUJPOTEOJIOTHH U UH- HCCIICTOBAHUIA
JKEHEPHOU Ie0JIoruy, [TpoBoaNTH HAYYHBIE UCCIICIOBAHUS B 00JIACTH METPO-
TCOJIOTHH ¥ TCOXHUMHUH JIOTUU ISl BBIMIOJIHEHUS 3a7a4 Ie0JIOTUH, Te0PU3UKH,
roprOYMX UCKOMAaeMbIX, | YMeeT TCOXHMHH, THAPOTCOJIOTUN H HH)KeHepHOI‘/'I T€O0JIOTUH,
3KOJIOTHYECKOU Ieo1o- I'€0JIOTUM U T'€OXMMHUU T'OPIOYNX HCKOIAeMBbIX, IKOJIO-
T'uM OJIs1 pCIICHUSA Ha- THYECKOH I'€0JIOrnU
YHHO- ['eonornueckuMu MeETOJaMU TMPOBEIEHUST PadOT IS
HCCICNOBATEIILCKIX perieHus TIETPOIOTHYECKUX Hay4JHO-
3a1a1 (B COOTBETCTBHH MCCIIeIOBATENILCKUX TPUKIATHBIX 3amad. CrocoOeH
¢ HArpaBICHHOCTBIO Brameer | lonbsosath Gasosbie KOMIIBIOTEpHBIE ITTPOTPAMMBI
(mpodunem) nozroros- crangaptHoro nakera Microsoft Word u cnenuanuszu-
Kn POBaHHBIE NETPOJIOTUYECKHUE TPOTPAMMBI.

[IK-5, roToBHOCTS K 3HaueHUEe NETPOJIOTMUECKUX HCCIEJOBAHUM B KOM-
paboTe Ha COBPEMEH- IIJIEKCHOM T€0JIOTMYECKOM M3YYEHHHM HEIp U MIpPH pe-
HBIX TIOJIEBBIX U J1a00- LICHUU JPYTUX F€0JIOTMUYECKUX 3a1ad.

PaTOPHBIX T€0I0TuYe- Oco0eHHOCTH BBITIOJHEHUS! TETPOJIOTMYECKUX HCCIIe-
CKHUX, Te0O(PU3NIECKUX, 3naer JIOBAaHUU B MOJIEBBIX M KaMEPAIbHBIX YCIOBUSX MpPU
F€OXUMHYECKUX MPHU- MPOBEJICHUH MTOUCKOBO-ChEMOYHBIX, T€0PUZUUECKUX U
0opax, yCTaHOBKaX U JIPYTUX pabOT Te0IOrHYeCKOro Xapakrepa.
obopynoBaHuH (B COOT- Meroauky cbopa (HaKTHUECKOH MEeTPOJIOTHUECKON
BETCTBHUM C HAMPABIICH- uH(popManuy, o0pa3oB TOPHBIX MOPOA U HX JIOKY-
HOCTBIO (TTpoduiem) MEHTUPOBAHUE.
porpaMMsbl OaKaliaB-
puara)

YwMmeer CocTaBlATh ATATIOHHBIE KOJUICKIIUU 00pa3IOB TOPHBIX

MOPOJI, OMPEIENATh XapaKTEPUCTHUKU TOPHBIX MOPOL
10 UX TEXHOJIOTMYECKUM CBOMCTBAM.

AHanmuM3upoBaTh, CHUCTEMATU3UPOBATh M 0000IIATH
METPOJIOTHYECKYIO HH()OPMAIHIO
PaboTaTh ¢ 2eKTpOHHBIMU 0a3aMHl JTaHHBIX, KaTajo-



raMy T'e0JIOTHYeCKUX (DOHIOB M MPOBOAUTH UX METPO-
JOTUYECKOe OO0OOIICHHE MMl PEIICHUs TeoJIoTHYe-
CKHX 3aJ1a4 U3y4aeMOro paifoHa padoT.

MeTroaukoi UcCaeN0BaHUs TOPHBIX IIOPOJ; OCHOBAMHU
UX KiacCcU(pUKaluu, MpaBUJIaMU ydeTa U XpaHEHHS
rEOJIOTUYECKUX MaTepUaNIOB; TEXHUYECKUMH XapaKTe-
PUCTHKaMU, MpaBHJIaMU SKCILTyaTalluu, OOCTy>KHBa-
HUS U METPOJOTMUYECKOT0 00ecredeHns NeTpoIornye-
cKoro oOopymoBaHUs, TPHOOPOB, ammapaTypbl, HC-
MOJIb3YEMBIX TPHU MPOBEACHUU METPOJIOTMUECKUX HC-
CJIETOBAHMI; MEPETOBbIM OTECUECTBEHHBIM U 3apyOexk-
HBIM OIBITOM B OOJIACTH TMPOBEIEHUs merporpaduye-
CKHUX HCCJICTOBAaHUH.

Bnaneet

s popmupoBaHuUs BBINICYKAa3aHHBIX KOMIIETEHIMH B paMKax JMCLUILIMHbBI
«[lerporpadusi» npuMEHSIOTCA CIEAYIOINE METObl AKTUBHOTO Y MHTEPAKTUBHO-
ro oOy4eHus1: TUCKYCCUOHHBIE (METOJI KEMCOB — pa300p MHUUAEHTOB U3 MPAKTUKH,
METOJI KOHKPETHBIX CHUTyaluil); METOJ aKTUBHOIO MPOOJIEMHO-CUTYALMOHHOIO
aHalln3a, OCHOBaHHBIA Ha OOYUYEHUU MyTEM PEIICHUSI KOHKPETHBIX CUTYaIlMOHHBIX
3a]a4; MPE3eHTAlUH, UX 00CYXKIACHHE U 1e0aThl IPU MPOBEACHUH KPYTJIOTO CTOJIA;
VH/JVMBUAYAJIbHBIC (BBIIOJIHEHUE MNPAKTUYECKUX 3a4ad II0 ONPENEICHUIO TOPHOU
IIOPOJIBI M €€ OIIMCAHUS).

I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Paznea I. OcHoBbl kpucTaioonTuku (4 yac.)

Tema 1. OcHOBHBIC N10JIOKEHUSI KPUCTANJIOONTHKH (2 4ac.)

Conepxanue yueOHoro marepuana Coaepkanue TUCUUIUTMHBL. OCHOBBI KpH-
CTAJUIOONTHKHU. PacnpocTpaHeHne cBeTa B ONTUYECKU W30TPOMHBIX U aHHU30TPOI-
HBIX KpucTauiax. J[BoitHoe myuemnpenomienue. Murepdepenuns ceera. Ontude-
CKasl MHIUKATPUCA U €€ 3HAUYCHHE /I XapaKTEPUCTUKHU ONTHYECKUX CBOMCTB KpH-
CTAJUIOB BBICUIEH, CPEHEN U HU3LIEHU KAaTETOPHUU.

Tema 2. OCHOBBI KPUCTAJIOONTHYECKOT0 AHAJIN32a MUHEPAJIOB (2 yac.)

MeTtob1 1ab0paTOPHBIX UCCIIEIOBAHUM TOPOI000PA3YIOIINX MUHEPATIOB MO
MUKpPOCKOITOM. OCHOBHBIE METO/bl KPUCTAJIOONTHYECKOTO aHAIM3a MHUHEPAJIOB:
OILICHKa MOKa3aTess MpeliomyieHus, Gpopma u pa3Mep KpPUCTAILIOB, CHAMHOCTh U
yroj CIaiHOCTH, TUIEOXPOU3M, YTOJ MOracaHusl, 3HaK yJIMHEHHs, OCHOCTb MHUHE-
pajoB, ONTUYECKUN 3HAK, YTOJI ONTHYECKUX OCEH.

Pazngen II. OnTuyeckasi XapakTepUCTHKA TJIABHEHIINX MOPOA000pa3ylo-
IKMX MruHepaJoB (4 yac.)

Tema 1. OnTH4yecKkue CBOMCTBA JTEHKOKPATOBBIX MHUHEPaJIoB (2 yac.)



OnTHueckre CBOICTBA OCHOBHBIX MOPOA000Opa3yrommx MuUHepaaoB. OCHOB-
HbIC TUArHOCTUYECKHE ITPU3HAKU M KOJIMYECTBEHHBIE COCTaB. [ J1aBHBIE MUHEpAJIbI
MarMaTU4eCKUX TOPHBIX MOPOX. J[MarHOCTUYECKUE NPU3HAKU U XapaKTEPUCTHKA
MUHEpPANIOB ¢ o0mel popmynoit SiO,. JlnarHocTuueckue NpU3HaKU U XapaKTepH-
CTHKAa TOJIEBBIX IINAaTOB, HEPETUHOB, CIIO.

Tema 2. OnTuyeckue cBoiicTBa eMUUECKUX MUHEPAJIOB (2 4ac.)

JlnarnoctTuueckre MPU3HAKK U XapaKTepUcTUka am(puOOIOB M MUPOKCEHOB.
JlnarHocTryeckue MPU3HAKK M XapaKTEPUCTUKA OJMBUHOB M AKLECCOPHBIX MHUHE-
panoB. JlnarHocTuueckue NpU3HAKU U XapaKTepUCTHKAa MUHEpaJlbl MeTaMopduye-
CKMX M THJIPOTEPMAJIbHO-METACOMATUYECKUX NOPOA (IpaHAT, aHIAITYy3HUT, CUIUIH-
MaHUT, CTaBPOJIUT, KOPIAUEPUT; CEPIIEHTUH, TAJIbK, XJIOPUT, KapOOHAT, SIUAOT, 1ie-
OJIUTHI).

Paspnea I1I. Ilerporpadust MarmaTuyeckux noposa (6 yac.)

Tema 1. OcHOBBI KIaccHPUKANME MarMaTH4eCKuX mopox (2 gac.)

Marmaruyeckue TOpHbIE TOPOJbl U UX POJb B CTpoeHuH JuTochepsl. [lons-
THE O Marme, JETy4MX KOMIIOHEHTaX M OCOOCHHOCTSAX KpUCTAJIM3aLUu. THUIIbI
Marm, UX COCTaB M IPOUCXOXkAeHUE. Pa3ieneHre nopogooopasyommx MUHEPAIOB
II0 UX 3HAYEHUIO B COCTABE NOpHOM moponbl. [IoHATHE O CTPYKType M TEKCType
ropHbix mopoA. CTpyKTypHbIE NMPU3HAKHU: CTENEHb KPUCTAIMYHOCTH, dopMa H
B3aMMOOTHOLICHUS] MUHEPAJIOB, TUIIbl B3aUMHBIX CpPAacCTaHUM, PEaKI[MOHHbIEC Kaii-
MBI. | JTaBHENIINE CTPYKTYpPBI U TEKCTYpPbl MarMaTU4eCKUX TOpHbIX nopoa. [Ipus-
UMbl KJIacCU(UKAIMM MAarMaTUTOB. 3HAUYE€HHE T'EOJIOTUYECKUX YCIOBUHN 3ajera-
HUS, XUMUYECKOTO U MHHEPAJIBHOIO COCTABA MAarMaTU4ECKUX TOPHBIX IOPOA JJIs
ux KiaccupuuupoBanus. THUIIBI, KIAacChl, TPYIIIBL, PsIIbl U CEMENCTBA.

Tema 2. XapakTepucTHKA YJIbTPAOCHOBHBIX H OCHOBHBIX MOPoJ (2 yac.)

['pynmna runep6a3uToB HOPMAJIBHOTO (KJ1AacC IIyTOHUTOB: OJIMBUHUT, AYHUT,
HNEPUIOTUTHI - TapUOYypPTUT, BEPIUT, JCPLUOJIUT, KOPTIAHIUT; KJIACC BYJIKAHUTOB:
MEUMEYUT, KOMATUUT, IIUKPUT) U IIEIOYHOTO PANOB (KJIACC IUIyTOHUTOB: SKYIIM-
PAHIUT, MEJIBTEUTUT, UNOJIUT, YPTUT, MUCCYPHUT; KJIACC BYJIKAHUTOB: IIEIOYHOU
NUKPUT, KUMOEPIIUT, JAMIPOUT, MENaHE(DETUHUT - aBTUTUT, OJIMBUHOBBIM Mea-
HedeneHuT - TuMOyprut, HedeauuuT). OCOOEHHOCTH YCJIOBHUI 3ajieraHus; CTPYK-
Typ U TEKCTYp; XMMHUYECKOIO U MHHEPAJIBHOTO COCTaBOB. BakHelInue MoJIe3HbIe
VICKOIIa€MbIE, CBSI3aHHBIC C JAHHOW I'PYIIIION TOPHBIX IIOPOJ.

['pynna OCHOBHBIX MOPOJ HOPMAJIBHOIO (KJIACC IUIYTOHUTOB: MUPOKCEHUTHI,
ropHOJIEHANTHI; Tab0pO, HOPUT, TaOOPOHOPUT, TPOKTOJIMUT, AHOPTO3UT; KIIACC BYJI-
KaHUTOB: 0a3aibT, JAOJEPUT, nAUaba3), yMEPEHHOMIETOUHOTO (KJIacC BYJIKAHHUTOB:
YMEPEHHONIEIOUYHON 0a3aibT, JIEMKOOA3aIbT U JICMKOJO0JIEPUT, TABAUUT, MYIXKHE-
pUT, TpaxuOa3aJbT, IIOMIOHUT) U LIEJIOYHOTO (KJIACC IIIyTOHUTOB: ICCEKCUT, Te-
HICHUT, (PEPryCcUT; KJIacc BYJIKAHUTOB: aHAJIbLIUMUT, JEHIIUTOBBIN TpaxuOa3aibT,



He(eIMHOBBIN Tpaxuba3ansT) paaoB. OCOOCHHOCTH yCIOBH 3a1eraHusl; CTPYKTYp
U TEKCTYpP; XMMHUYECKOTO U MUHEPAIILHOIO COCTAaBOB. Ba)kHEWIIME IMONE3HBIE HC-
KOITAEMBIE, CBS3aHHBIE C JTAHHOM TPYNIION TOPHBIX MOPOJ.

Tema 3. XapakTepucTHKA CPpeIHUX U KUCIBIX OpoJ (2 yac.)

['pynna nopoxa cpeaHero cocraBa HOPMaJIbHOIO (KJIACC IUTyTOHUTOB: JUOPUT
U KBapIeBbI AMOPUT; KJIACC BYJIKAHWUTOB: aH/E€3M0a3aibT, aHIEC3UT), YMEPEHHO-
HIEJIOYHOTO (KJTacC IUIYTOHUTOB: CyOIEIOYHON JUOPUT, MOHIIOHUT, CUEHHT; KJacc
BYJIKAHUTOB: TpaXxHaHJe310a3aibT, JATUT, TPAXUT) U MIEIOYHOTO (KJIACC MIYyTOHU-
TOB: LLEJIOYHON CUEHUT, (POUSUT, MUACKUT; KJIACC BYJKAHUTOB: IICJIOYHON TPAXUT,
dboHoMuT) psiioB. OCOOEHHOCTU YCIOBHM 3ajeraHusl; CTPYKTYP M TEKCTYp; XUMHU-
YECKOI0 U MUHEPAJIbHOIO COCTAaBOB. BakHENIIME MOJE3HBIE UCKOMAEMBIE, CBSI3AH-
HBIE C JAHHOM T'PYIIION TOPHBIX MOPOJ.

['pynna mopoa KUCJIOro cOCTaBa HOPMAIbHOIO (KJIAcC IUIyTOHHUTOB: IPaHO-
JUMOPHUT, TJIArMOTPAaHUT, TPAHUT; KJIACC BYJIKAHHUTOB: JAUMAHJE3UT, JAlUT, pUoja-
IIUT, PUOJIUT; (PENBb3UT, OOCUANAH, MIEPIIUT), YMEPEHHOLIEIOYHOTO (KJIAcC IUIyTO-
HUTOB: KBapIEBbIIl CHEHUT, MUKPOKJIUH-aIbOUTOBBIA TPAHUT, AISICKUT; KJIacC BYJI-
KAaHUTOB: TPAXUJALMUT, OHTOHUT, TPAXUPHUOJIUT) U MIEJOUYHOrO (IIETOYHOM KBaplie-
BbIli CUEHUT, IIEJIOYHON I'PAHUT; KJIACC BYJIKAHUTOB: IIECIOYHOW TPaxuAaluT, MMaH-
TeJIEPUT, KOMEHIUT). OCOOCHHOCTH YCIOBHUIl 3ajieraHus; CTPYKTYp U TEKCTYp;
XUMHUYECKOTO M MHHEPAJIBHOIO COCTAaBOB. BakHeWIMe MOJIE3HbIE MCKONAEMBIE,
CBSI3aHHBIE C TAHHOW IPYNIION TOPHBIX IIOPOJ.

Paszpnen IV. llerporpadgus meramopdudeckux nopon (4 1ac.)

Tema 1. OcHOBHBIE MOHATHSI 0 MeTaMOP(U3Me U OCHOBBI
Kjaaccupukanun MeramopguyecKux noposa (2 yac.)

Metamopduueckue ropueie mnopoabl. [Ipeamer meramopdusma. [naBHbIE
dbakTopbl U TUIBI MeTamopduzma. Meramopduueckue ctyneHd u (amuu MeTa-
mMopduzma. Meramopuueckre peakliud U OCHOBBI MMapareHeTUYECKOro aHalu3a.
JIBroKymas cuiia u TUINBI peakunid. TepMoIMHaAMUYECKUE CUCTEMBI, UX IapaMeTphl
U KOMIOHEHTHl. KoHTakTOBBIM MeTamopdu3M u ero ocHoBHbIe (anuu. OO6rmiue
0COOEHHOCTH KOHTaKTOBOTO MeTaMopdu3Ma. POroBuku, MpamMopsl, KaJlbLU(PUPBHIL.

Tema 2. XapakTepucTuka (panuii peruoHaJabHOro Meramopgusma (2
gac.)

JunamomeramopdusM, ero ¢aktopsl U NpoAykThl. KaTakia3upoBaHHbIE TO-
POJIBI: KaTakJIa3uThl, MUJIOHUTHI. bracte3. IMnakTHb MeTaMOp(huU3M U €ro poJib
B (DOPMUPOBAHUU CTPYKTYp Ha 3emiie U Ipyrux rianerax CoJTHEYHON CUCTEMBI.

Pernonanpusiii Meramopdusm. [loponbl, oOpazoBaBmrecs B pe3yiabTaTe pe-
TMOHAJILHOTO MeTaMOop(u3Ma pa3iuyHbIX MarMaTHYEeCKUX U OCaJOYHBIX TOPHBIX
nopoA. Panuu peruoHanbHOro Meramopdusma. Kpucrainuueckue ciaHiibl, THEH-
Cbl, IUIATUOTHEMNCHI.



dannu BbICOKMX AaBieHUH U Temmneparyp. dauus riaykopaHOBBIX CIaHIIEB,
I'PaHyJUTOBAs U SKJIOTUTOBAsI (paLuy.

I'nmaBHbIE pakTOpBI U TUMBI MeTacoOMaTu3Ma. opMaIMOHHAs KJIacCUPUKALUA
METAaCOMAaTUYECKUX MOPOJI, UX XapPAKTEPUCTUKA U NPAKTUYECKOE 3HAaYeHUE. B3an-
MOJICHCTBUE MarMaTHYECKHX, METaMOpP(QUUYECKUX M METACOMATUYECKUX MPOIEC-
COB.

II. CTPYKTYPA U COJAEPXKAHUE MPAKTUYECKON YACTH KYPCA

IIpakTueckue 3ansaTus (54 yac.)

3ansTue 1. BBenenue B Mukpockonuio (6 gac.)

1. 3HAKOMCTBO C MHKpPOCKOIOM, MOBEPKHU, LEHTPUPOBKA OOBEKTHBOB X§.
x60. Ilokazarens mpenomieHus, penbed, IarpeHeBas MOBEPXHOCTb, IMCEBA0A0-
copOrIus.

2. Omnpenenenue ueHsl aenenus. Dopma, pasmep, COCTaB 3€peH MUHEPAJIOB.
CnaiiHOCTb, YroJl CIalHOCTH, YJUIMHEHUE, YTOJl IOTacaHus.

3. Cuna naBynpenomiieHus U cxema abcopoiuu. OnpeneneHue OCHOCTU U
ONTHYECKOTO 3HAKA.

3ansaTue 2. OnTuyeckasi XapaKTepUCTHKA IVIaBHEHIIIUX MOPOA000pa-
3yI0LIMX MUHepaJIoB (8 1ac.)

1. Ksapu, nonesbie mmarsl, N 1aruokiiasa, ByJKaHHYECKOE CTEKIIO..

2. Tlupokcensl, am(puOOIIbI, OTUBUHBI, CIIOJIBI.

3. BTopuuHBIE U aKIIECCOPHBIE MUHEPAIIBI

4. Munepaybl MeTaMOp(HUUECKUX MTOPO/T

3ausaTue 3. [lerporpadguss MarMmaTu4ecKux ropHbix noposi. (20 yac.)
CTpyKTYyphI ¥ TEKCTYpbl MarMaTHTOB.

['unep6a3uThLI.
basutel
[Toponas! cpennero cocraBa

Al e

ITopoap! kucnoro cocrasa

6. [uckyccusi: 0COOEHHOCTH KpUCTAIIM3ALMU MarMaTHYECKUX PAcIlJIaBOB.
3aKOHOMEPHOCTH KPUCTAJUIM3ALMN PACIIaBOB CIOXKHOro coctasa. IIponcxoxnae-
HUE MarMaTU4eCKHUX TOPHBIX MOPOA. DBTEKTHYECKas Kpucramummsauus. [IpepbiB-
HbIE ¥ HEMIpEephIBHbIC KpUCTAJUIM3AIMOHHBIe cepud. [Iponeccsl nudpdepennmanmm,
aCCUMWISLIUY, IMKBAMK U TuOpuan3ma. [lanuarenes.

7. Ilpesentanus. quckyccus: [loHsitne o Marmaruueckux popmanusx, ac-
COLIMALMAX U MarMaTU4ecKUX KomIuiekcax. Marmaruueckue nopojsl B IpOCTPaH-
CTBE U BO BpeMEHHU. BylkaHnueckue u UHTpYy3UBHbIE (hopmanuu. BynkaHorinyTo-



HUYECKHE accoruanuu. ['oMoapoMHOEe U aHTUAPOMHOE PA3BUTHE MArMaTHUYECKHUX
accoIlMaIii BO BpEMEHH U MTPOCTPAHCTBE

3anustue 4. [lerporpadus Meramopduyeckux ropunix nopoa (Murepak-
THBHOe o0yueHue - 20 yac.)

1. CrtpyKTyphl U TEKCTypbl MeTamMop(dHuUecKuX TOpHBIX mopoj Karakmaszu-
THI.
[Topoapl KOHTAKTOBOTO M TMHAMOMETaMopQu3Ma
[Topoast perroHamsHOTO MeTaMOpPu3Ma

A

Bricokobapuueckue nopoibl.

5. MeracoMaTuThl, NPONUIUTHI, TPEU3€HbI, BTOPUUHbBIE KBAPLUMUTHI, apTHII-
JIM3UTHI, CKAPHBI, TUAPOTEPMAIIUTHI.

6. OCHOBHBIE METO/IbI IETPOXUMHUYECKUX MEPECUECTOB MarMaTUUECKUX Top-
HBIX 1Topoa. O630p KOMIBIOTEPHBIX METPOJIOTHYECKUX mporpamm. Kparkue cBeze-
HUSl O BYJIKAHO-KJIACTUYECKHUX TOPHBIX Mopofax. KX mpoucxoxaeHne u HOMEHK-
narypa (tedpa, Typsl, UTHUMOPUTHI, Ty UTHI, Typorenusie mopoasl) (MuTepak-
TUBHOE OOy4eHue - 6 4acoB).

7. Onucanue o0pa3OB MAarMaTUYeCKUX U METaMOP(PUUYECKUX TOPHBIX IO-
pon (MaTepaktuBHOE 00ydeHUE - 26 4acoB).

III. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIIUXCA

Y4ebHO-MeToAMYecKOoe O00ECTICUCHHEe CaMOCTOSITEhHOW paboThl 00ydaro-
mMXcs mo guciuminae «Ilerporpadus» npeacrasineno B [IpuaoxkeHun 1 U BKITIO-
4aeT B ce0s:

TUTaH-TpadUK BHITIOJIHEHHUS CAMOCTOSITEIbHOW pabOTHI MO AUCIUILINHE, B TOM
qrcIie TIPUMEPHBIE HOPMBI BPEMEHH Ha BHITIOTHEHHE 10 KAXKIOMY 33JJaHUIO;

XapaKTePUCTHKA 3aJaHWi JUISI CaMOCTOSTEIIBHONH pabOThl OOYJaroIIMXCsS W
METOJINYCCKUE PEKOMEHIAINH 10 UX BBIITOJIHCHHUIO;

TpeOOBaHUS K MPEICTABICHUIO U OQOPMIICHHIO PE3yJbTaTOB CaMOCTOSTEIIb-
HOM paboTHI;

KPUTEPUH OLICHKH BBITIOHEHUSI CAMOCTOSITETTLHOM PabOTHI.

IV. KOHTPOJIb IOCTU)KEHUS IEJEN KYPCA

No KonTponupyembie Konp! u aTansr hopmupoBanms O1ieHOYHBIE CpENICTBA
n/n pazzensl / TeMbl KOMIIETCHIIUH TEeKYLIUH [Tpomexy
JUCIUTUTAHBI KOHTPOJIb TOYHAs

aTTecTall
ust




OcHOBBI [TK-1 3HAeT YO-I1. Bompocsr
KPUCTANTIOONTHKH CobecenoBanue | k
ymeer ITP-1 Tect 1 JK3aMEHY
BIIAJICET I1P-2 1-5
KonTponbnas
pabora 1
OcHoBBI [K-1 3HAET YO-1. Bormpocst
KPUCTAJLIOONI THIECKO yMeeT CobecenoBanue | K
T'0 aHalIu3a BJIAJICET T1P-2 9K3aMCHY
MHHCPAJIOB KonTponbnas 6-13
pabora 2
OnTuueckas ITK-1 3HaeT YO-I1. Bomnpocsl
XapaKTePUCTHKA CobecenoBanue | k
rJIaBHEUIINX yMeeT ITP-1 Tect 2 DK3aMEHY
OPO1000pa3yIOIINUX BIIaJIeeT 14-17
MUHEPAJIOB
Onrtuueckue cBoiicta | [IK-1 3HAET YO-1. Bomnpocsl
heMuueckux Co0OecenoBanue | K
MHHEPAJIOB yMeeT I1P-1 Tect 3 JK3aMEHY
BIIAJICET I1P-2 18-22
KoHnTponbHas
pabora 1 TIP-2
KonTponbnas
pabora 3
[Terporpadus [IK-5 3HaeT YO-I1. Bormpocst
MarmMaTu4ecKux CobecenoBanue | K
IOpPOJ yMeeT I1P-1 Tect 4 JK3aMEHY
BIIAJICET I1P-2 23-54
KonTponbnas
pabora 4
[Terporpadus [IK-5 3HAeT YO-I1. Bormpocst
MeTaMOp(HUIECKUX CobecenoBanue | K
mopon yMeeT I1P-1 Tect 5 9K3aMEHY
BJIAZIEET I1P-2 55-61
KonTponbnas
pabota 5

TuroBble KOHTPOJIBHBIE 3aaHUSA, METOIMYECKUE MATEPHUAIIBI, OIIPEACIISIIOIINE
MPOLEYPbl OUCHUBAHUS 3HAHUM, YMEHUWA U HABBIKOB U (WJIM) OMbITA ACATEIBHO-
CTH, a TaKXXE KPUTEPUU WM TOKA3aTeNId, HEOOXOIUMBIC JUIsl OIICHKH 3HAHWUM, YMe-
HUM, HaBBIKOB U XapaKTEPHUIYIONINE ATAnbl (hOPMHUPOBAHUS KOMIIETEHIIUNA B TPO-
1ecce 0CBOCHMs 00pa30oBaTeIbHOM MporpaMMel, NpeacTapieHbl B [Ipunoxenun 2.



V. CIMCOK YUYEBHOM JIUTEPATYPHI U UTHOOPMAIIMOHHO-
METOJNYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JauTEpaTypa

1. 3unskoB A.B. Ilerporpadust marMatudeckux U MeTaMOpPUUYECKUX Top-
HBIX MOpOJ: yueOHO-MeToanueckuid komiieke / A. B. 3unbpkoB ; JlambHEBOCTOU-
HBII TOCYZAAapCTBEHHBIM TEXHUYECKUM YHUBepcuTeT. Biangusoctok : M3n-so Jlans-
HEBOCTOYHOIO  TeXHHWYeckoro  yHusepcurera, 2007. 284 c¢. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:386650&theme=FEFU. Pexum nocty-
na: Hb IB®Y - 23 sk3.

2. Mumtotun A. I'. T'eonorus : yueOoHuk s 6akanaBpoB / A. I'. MunoTuH ;

MoOCKOBCKHUI TOCYAapCTBEHHBIN OTKPBITBIN yHUBEpcUTET. M.: FOpaiit, 2014. URL:
http://1ib.dvfu.ru:8080/lib/item?id=chamo:710770&theme=FEFU 543 c. Pexum
noctyna: Hb JIBOY - 5 sk3.

3. XapnaukoB A.D., Xonognas U.A. Ilerporpadus u nerpojaorus Marmatuye-

ckux 1 metamopduueckux nopoa : KOxublil Qenepanbubiii yHHBEpcUTET. — Poc-
toB-Ha-/{ony : M3n-Bo FOxxHoro ¢genepanpHoro ynmuBepcutera, 2011. — 324 c.
URL: http://znanium.com/bookread2.php?book=550978

4. Ca3zonoB, A. M. Ilerporpadus MmarMmaTu4eckux NopoJ [DNeKTpOHHBIN pe-
cypce] : yue6. mocobue / A. M. Cazonos. — Kpacnosipck : Cub. dbenep. yu-1, 2014. —
292 c. URL: http://znanium.com/bookread2.php?book=508023

5. bonpapes B. [1. OcHOBbI MUHEpAJIOTUU U KpUCTALIOTpapuu ¢ 3JIEeMEHTa-
Mu netporpadun: YueoHnoe nocooue / B.II. bongapes. - M.: ®opym: HUIL NH-
DOPA-M, 2015. - 280 c¢. URL:http://znanium.com/bookread2.php?book=497868

JlonoJiHUTEIbHAS JIUTEPaTypa

1. I'pamenunkuii E. H. Ilerposnoruss MeracomaTudeckux mopoj: YdeOHUuk /
E.H. TI'pamenunxwmii. - M.: HUI[ HHDPA-M, 2016. - 221 c. URL:
http://znanium.com/bookread2.php?book=502378

2. Epmonos B. A., Jlapuues JI. H., Moceiikun B. B. I'eonorus. Yacts 1. Oc-

HOBHI reosioruu : YueOHuk st BY3oB. - M.: MI'Y, I'opHas kaura. 2004. — 598 c.
Pexum JOCTyTIA: URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:395738&theme=FEFU Pexum nocrymna:
Hb IB®Y - 13 sk3.

3. 3unbkoB A.B. Ilerporpadgusi MarmMaTHueCKUX TOPHBIX MOPOA : ydeOHOe

noco6ue / A. B. 3unpkoB ; JlanbHEBOCTOUYHBIA TOCYAAPCTBEHHBIA TEXHUUYECKUN
yHuBepcuteT. BiaguBocTok : M3n-Bo JlabHEBOCTOYHOTO TEXHUYECKOTO YHHUBEP-
cutera, 2005, 158 c. Pexum pgocrtyma: Hb JB®Y - 27 »3x3. URL:
http://1ib.dvfu.ru:8080/lib/item?id=chamo:395363 &theme=FEFU




4. Vnatepnperanus (PU3NKO-XUMUYECKUX AWArpaMM W T€OXMMUYECKHUX JaH-
HbIX. BBeneHue B METPOJIOTHI0 MAarMaTUYeCKUX U METaMOp(UYECKHX MOpPOJ :
yuebHoe mocobue / A. I1. Cmenos, B. U. [1asnos, B. H. PykoBuu u ap.; Poccuii-
ckas akaaemus Hayk, CuOupckoe otaeneHue, SIKyTCKUi rocyIapCTBEHHbIA YHHU-
BepcuteT, MHCTUTYT reosnoruu anmasa u O6JaropogHbix MeTauioB. Skyrcek : M3a-
BO fIkyrckoro yHusepcuteta, 2006. 104 c. Pexxum nocryna: Hb JIBOY — 1 3ks3.
URL: http://lib.dvfu.ru:8080/lib/item?id=chamo:266365 &theme=FEFU

5. JleBunkuii B.W. [letposorust u reoxumusi MeTacoMarosa npu GopMupoBa-

HUM KOHTUHEHTanbHOU Kopbl / B. WM. JleBuukuii ; Hayd. pea. B. A. Makpeiruna ;
Poccuiickas akagemus Hayk, Cubupckoe otaenenue, Muctutyt reoxumuu. Hoso-
cubupck : I'eo, 2005. 342 c. Pexum pnocryna: Hb JIB®Y - 23k3. URL:
http://lib.dvfu.ru:8080/lib/item ?id=chamo:253798 &theme=FEFU

6. JloopoBonbckuii B.B. ['eonorus : Munepanorus, I[uHaMU4YecKasi T€OJIOTHs,

netporpadus : yueOHuk nis By3oB / B. B. Jlo6poBonbckuii. M. : Brnagoc, 2004.
319 ¢ Pexum  gocrtyma: Hb JB®Y - 30 »3x3. URL:
http://lib.dvfu.ru:8080/lib/item?id=chamo:6594 &theme=FEFU

HopMmaTuBHO-IpaBOBbIE MaTePUAJIbI
1. TOCT 32723 — 2014. OnpeneneHue MHUHEPAJIOTO-TIETPOTPAGUIECKOTO
coctaBa. MockBa Crannmaptuadopm 2014. Pexxum moctyma:  http:// www.euro-
test.ru/Pub.Lib/Normativ_docs/GOST32723.pdf...

Ilepeyens pecypcoB HHPOPMANUOHHO-TEJTCKOMMYHUKANMOHHOU CETH
«AHnTepHeT»
1. HeobunmanbHeii  cepBep re0JIOTUYECKOTO dakynpreTa @ MIY
http://window.edu.ru/resource/795/4795
2. I'ymepoBa H.B., Yoonos B.II. I'eonorus: Yuebnoe mocobue. - Tomck:
N3n-Bo TITY, 2010. - 135 c. Pexum JOCTyma:
http://window.edu.ru/resource/745/74745/files/posobie-gumerova.pdf

3. Tlonos 10.B., I'panoBckuit A.I'., Arapko FO.B. O6mas reosorusi: yueo-
HO-METOJUYECKUN KOMILJIEKC. Pexxum JOCTYyTa:

http://window.edu.ru/resource/372/32372
HayuHble nepuoandeckue u3aaHus:

I'eoqnnamuka u TEKTOHO(U3HKA. Pexum JIOCTyna:
https://e.mail.ru/compose/14506885980000000291 /drafts/
['eonorus u pa3Beaka.

['eonorus u reodusuka.
['eonorus pyiHbIX MECTOPOKICHUN.
['eoTekTOHUKA.



['eodusuxka.

Joknanel AkaneMun Hayk.

3anucku Beepoccuiickoro MUHEpanoruyeckoro oo1ecTa.
N3Bectus By3os. ['eosiorus u pa3seaka.

JIuTonorus u nojie3Hble UCKOMAEMbIE

OTteuecTBECHHAS I'€OJIOTHA,

Pa3Benka u oxpana Henp

IHepeyeHb MHGPOPMAUMOHHBIX TEXHOJIOTHHA
U IPOrpaMMHOI0 odecredeHust

Bugneocucrema a1t 1eMOHCTpAIMK CIIAMIOB ¢ TOMOIIBIO MPOTPAMMHOTO MPH-
noxenust Microsoft Power Point.

HNupopmalinoHHbIe CIIPAaBOYHBIE CUCTEMBI, BO3MOKHOCTH KOTOPBIX CTYACHTHI
MOTYT CBOOOTHO MCIOJIb30BATh:

Hayunas snexktponnast 6ubnuoreka http://elibrary.ru/defaultx.asp;
DNeKTpOoHHO-O0MOamoTeyHass cucrema Znanium.com HUI[ "MUHDPA-M"
http://znanium.com/

OnextponHass Oubnuoreka "Koucymprant crynenta’ KOHCYJIBTAHT
CTYIEHTA - snextpoHHas OMOIMOTeKa TEXHUYECKOTo By3a. JlocTymnHble pyopu-
k1 - "MenuuuHa. 3apaBooxpaHenue”; "MamumHocTpoeHue"; "ApXuTekrypa u
cTpoutenscTBo http://www.studentlibrary.ru/

®DJIEKTPOHHO - OMOJIMOTEYHAss CHCTEMaoOpa30BaTEIbHBIX M MPOCBETHTEIb-
CKHX M3JIaHUH B KOTOPOM COOpaHbI 3JCKTPOHHBIC YUCOHHKH, CIIPABOYHBIC M yueO-
Hble 11ocoous. http://www.iglib.ru

®DJIeKTpOHHAsT OMOIMOTEUHAsi cHCTeMa «YHHBEpPCUTETCKas Oubnmorteka -
onlaine» OBC mo TemaTtuke OXBAaTHIBAET BCIO 00JIACTh TYMAHUTAPHBIX 3HAHUH U
IpeJHa3HayeHa JUIsl UCIOJIb30BaHus B Ipoliecce 00ydeHusl B BBICUIEN LIKOJIE, KaK
CTYJEHTaMH I[penojaBaTeNIIMA, TaK W CHEUMATUCTAMH T'yMaHUTapUSMHU.
www.biblioclub.ru

VI. METOANYECKHUE YKA3ZAHUA
IO OCBOEHUMIO JUCIIUTIJIMHBI

AJNTOpUTM HM3ydeHUs] TUCHUIUIMHBI «[leTporpadusi», opraHu3anus U IUTaHU-
pOBaHUE BPEMEHHU:

®[IpOCITYIIMBAHUE JIEKIIMOHHOTO Matepuaia (18 ygac.);

®BLINIOJIHEHUE TPAKTUUECKUX 3aHATUl (54 yaca).

[TocnenoBaTensHOCTH AEHCTBHI 00YYAIOIIETOCS TIPH BHITIOJIHEHUH TTPAKTHYE-



CKHUX 3aHSITHM.

[IpakTHyeCKOE€ OCBOEHHE MOJSPU3ALUOHHOTO MUKPOCKONA: YCTPOUCTBO MUK-
pockona, OCOOEHHOCTH MOJISIPU3AIMOHHOTO MHMKPOCKOMA, HUKOJHU, YCTPOMCTBO
HUKOJIEH; IOCTUPOBKA MUKPOCKOIIA, TPOBEICHUE LICHTPUPOBKU OOBEKTUBOB.

OBnazeHNEe KPUCTAIUTOONTHYCCKUM aHAIM30M: ompesesacHue GopMbl U pas-
MEpPOB 3epeH (MPU3HAKN W30METPUYHOM, TAOIUTUATON, MPU3MATUIECKOM, TpHU3Ma-
THUYECKH-TUNUPAMUAATBHON. UIOJbYaTON, IECTOBATOW, BOJOKHHUCTOM, Yenryiya-
Toil hopm). OmpeneneHue pa3MEepHOCTH 3epeH, paboTa ¢ OKYJISIP-MUKPOMETPOM.
CnailHOCTh U €€ THUIIbl: BECbMa COBEPILIECHHAsI (YETKUE BBIAPEKAHHBIE JIUHUU, TIE-
pecekatomue Bech kpuctami). Ciatoasl. CoBepilieHHas (TPEIIMHBI XOPOIIO BbIJIEP-
»KaHbl, HO OoJiee rpyObIie). [Tupokcensl, amdpuboabl. HecoBepiiennas (penkue oT-
nenpHbIC yepToukn). Hedenun. Becbma HecoBepiennas. Keapii, rpanar.

Oxkpacka u 1eoxpousM. M3MeHeHre MHTEHCUBHOCTH OKpacku. M3MeHeHue
OoKpacku 0€3 M3MEHEHUs MHTCHCHUBHOCTH. V3MEHEeHNEe W OKpacKM W MHTCHCHBHO-
ctu. M30TpOnHOCTh U aHU30TPOIMHOCTh MUHEPAJIOB.

[Tokazarenu npenomiieHus. MeToIMKa ONpeeTeHUs MToKa3aTeNen IpeaoMiIe-
HUS C UCIIOJIb30BAHUEM NIEPEMELIEHUS MTOJIOCKNA BEeKKe U BBIICHEHUS MHTEHCUBHO-
CTU WIArPEHEBOM MTOBEPXHOCTH.

N3yuenune noracanuss MuHepanoB. OnpenenieHue 3Haka yainHeHus. Mcnoib-
30BaHUE KBapIIEBOM IUIACTUHKU U KBapleBoro kinHa. OnpeleseHHe BEeIMYHUHbI
JBYIIPEJIOMIICHUSL.

N3yueHnne onTHYEeCKUX CBOMCTB MOPOI000Pa3YIONINX MUHEPAIIOB;

3HAKOMCTBO CO CTPYKTYPaMHU U TEKCTypaMU U3BEPKEHHBIX TOPHBIX MMOPO;

OCBOEHHE HOMEHKJIATypbl MArMaTUYECKUX TOPHBIX HOPOJ;

U3y4eHUE MeTaMOp(PUUECKUX TOPHBIX MOPO/I.

®BLINOJIHEHUE MUCHMEHHBIX Pa0OT MO HAMMCAHUIO 5 TECTOB, KOTOPHIE OXBa-
THIBAIOT BECh KyPC U PacCpeIOTOUYEHBI [0 BCEMY KypCy (3aTpaThl BpeMeHU — 2 Ya-
ca);

®BBINOJIHEHUE MTUChMEHHBIX pa0OT MO HAMMCAHUIO OTYETOB MO BBITOJIHEHHUIO
MPaKTUYECKUX padoT, 3aBEpIIAIONIMX KaXKIbI IIUKI Kypca U paccpeOTOYEHHBIX
no BceMy Kypcy (3aTpathl BpemeHu — 20 vacoB Ha Bce IIP, Bkitouast Bpemsi Ha
CPO);

®BLIMTOJTHEHUE CAMOCTOATENLHON paboThl (72 dWaca), KOTOpas BBIKIIIOYAET
MOJATOTOBKY K AK3aMeHy (OCBOEHHME BOIPOCOB K 3K3aMeHYy — 45 uac.) OlEeHUBAET
MOATOTOBJIEHHOCTh CTYJIEHTa K MPAKTUYECKOMY KypCy; NOATOTOBKA MpE3eHTalUN
U UX UHTEPAKTUBHOE 0OCYKJEHUE HA IPAKTUUECKUX 3aHATUSIX.



VII. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHME
JUCHUIIIAHBI

Kadenpa obnamgaer KomuieKusMUA TOPHBIX MOPOJ M 3HAYUTENbHON NI OTE-
KOM, XapaKTEpU3YyIOIIEW IOo4YTH BCe peruoHsbl JlampHero BocToka: KOMILIEKTOM
WLTIOCTPAILIMOHHBIX MATEPUAJIOB M CHEIMATU3UPOBAHHBIM J1a00paTOPHBIM 000pY-
JIOBAaHHUEM.

B xauecTBe TEXHHMUYECKUX CPEACTB OOyUEHUS MCIONb3YETCs OTEYECTBEHHAS U
umnoptHas (Nikon) Mukpockonuueckas anmaparypa, UMerIascsa Ha kadeape Jam-
00 Ha TPEANnpUsATUAX, C KOTOPHIMH IIPOBOSITCS COBMECTHbIE re0(U3HUUECKUE HC-
cienaoBaHud. B ux 4yncio BXOAAT:

K snexTpoHHBIM cpeicTBaM 00y4YEeHHS] OTHOCSTCS:

- nmaboparopusi MUKPOCKOTIMH, 00OpyAOBaHHAs BUICOCUCTEMOU (ayauTOpHs
E503);

- IPOrPAMMHBIE CUCTEMBI.
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denepanbHOE TOCYIAPCTBEHHOES aBTOHOMHOE 00pa3oBaTeIbHOE YIPEKICHIE BHICIIIETO 00pa30BaHUs
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HA3BAHME HIKOJIbI (PHUJINAJIA)
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PABOTBI OBYYAIOIIINXCA
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Hanpasaenue nmoarorosku 05.03.01 I'eostorus
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IInan-rpa¢guk BHIMOJTHEHHSA CAMOCTOSATEIbHON PadoThl MO JMCUMILINHE

Bpe dopma
Ha- M | KOHTpPOJIA
No ra/epox Buj caMocTosITeJIbHON PaGoThI e
o/ | A BB BbI-
MOJIHE- noJi
HUS He-
HUE
1. 1-13 Pa6ota c nuteparypoit 15 | CoGeceno-
Hegens | [logroroBka npeseHTanuii yac. | BaHHe
IIpe3enTa-
s
2. 4-16 IToaroroBka oT4eTOB 12 Otuer 0
Heaens yac. | BBINOJIHE-
HUU  TpaK-
THYECKOU
paboTel B
AIIEKTPOH-
HOU hopme

PexoMeHIanuu mo caMoCTOATEILHOM padoTe CTYJACHTOB

Y4eOHO-MEeTOANYECKOE 00ECIIEUEHUE CaMOCTOATEIbHON pPabOThl CTYAEHTOB
BKJIFOYAET MaTepuaibl MO BBINOJHEHUIO (O0OPMIICHHIO OTYETOB) JaOOpaTOPHBIX



paboT M pEeKOMEHAALMHU 110 OPTaHU3aLUU U BBIMOJTHEHHUIO CAMOCTOSITENIbHOM pado-
ThI B LIEJIOM 110 KypCy.

MeToanyeckue ykazanusi K nyHkry 1 miaana-rpagpuxa CPC
«Pabora ¢ quTeparypoii M MOArOTOBKA NMpe3eHTAIHi»

[lenp HayuuTbcsa 00001IaTh AUTEpATYpPHBIEC JaHHBIE U B CKaTOM Gopme mpe-
MOJTHOCUTH OCHOBHBIE MOJTYYEHHbIE PE3YIbTATHI.

OcHOBHbIE TPEOOBAHUS:

PaGota ¢ nuTepaTypoil BKIIOYAET 3HAKOMCTBO C OCHOBHBIMU U JIOTIOJTHUTEIb-
HBIMM HMCTOYHUKaMH. B pesynpTaTe coOecenoBaHUs MPENOJIaBaTENb BbBISCHSAET
riyOuHy NpopabOTKU MaTepuaia U OLEHUBAEeT paboTy B COOTBETCTBHM C KpHUTe-
pUSIMU OLICHKH (CM. HUXKE).

[TonroroBka mpe3eHTalUN OCYIIECTBISETCS B COOTBETCTBUU C IJIAHOM TIpa-
¢ukom. Kaxnas rema qomkHa OBITh PACKphITa, B HEH HEOOXOAMMO OCBETHTH AKTY-
aJIbHOCTbh, IIEJIM U 33Jja4d MPOBEIACHHOIO MCCIIEA0BaHUs, MPUBEACHBI PErHOHANb-
HbI€ MPUMEPHI, BHIIOJHEHO 3aKJIIOUYEHHE M NMPUBEIEHBI OCHOBHBIE MCIIOJIb30BAH-
Hbl€ MCTOYHUKHU, BKJIIOYAs JIMTEPATYpPHBbIE U 3JEKTPOHHBIE JAHHBIE C COOTBETCT-
BYIOLIUMU CCHUIKaMHU.

CryzaeHT (IO COIJIaCOBAHUIO C MpPErnojaBaresieM) MPEeACTaBIseT JIUOO JIeK-
UIO-TIPE3CHTAlINIO, TIOJArOTOBIEHHYI0 B mporpamMe PowerPoint, Bkirouaromiyto
HE MEHee 5-7 cnaiioB, TuO0 JAOKIIAL s 00IIel TUCKYCCUH B TIOCIICYIOIIETO 00-
CYXKICHHS.

Kpurepnuu oneHku.

OreHka BBITIONHSETCS MO AByXOabHOU cucteme (1 — BwimosiHeHo, 0 — He
BBITIOJTHEHO)

MeToanyeckue ykazaHusi K NyHKTY 2 miaana-rpagpuka CPC
«IloaroroBka oT4YeTa MO BHINOJHEHUIO MPAKTHYECKOM PadOThI»

BrimonHeHHOe 3a1aHne BO BpeMs IPAKTUIECKUX padOT B 1a0OPATOPUM MUK-
POCKOTIMIML  TIO OMPEAENICHUI0O TOPHOM TMOPOJIBI MMOJ] MHUKPOCKOTIOM HEOOXOJIMMO
MOATOTOBUTh K CJa4e€ B DJJIEKTPOHHOM BHJIE MO HIXKECIEIyIOIeMy 00pasily
(cM.ipuioKeHue: mpuMep opOPMIICHHS OTUETA).

Kputepuu oueHku.

Ornenka a1t BeIHeCeHUs B cucteMy BPC BBIMOHSIETCS MO0 YeThIpeXOaIbHON
cucrteMe (3 — OTIMYHO, 2 — Xopouio, 1 — yaoBiaeTBOpuTeNbHO, 0 - HE YJIOBIIETBO-
PHUTEIIBHO).



PexomeHnayeTcsi CaMOCTOATEIbHO MOATOTOBUTHCS K 00CYKIEHUIO Meped-
HS1 BOIIPOCOB /1JIs1 BBINOJIHEHUS TeKyIlero KoHTpoJsi «YO-1. CoGecenoBanue»

OCHOBBI KPUCTAJUIOONTUKH, METObI, ONITUYECKAE UHIAUKATPUCHI, YCTPONCTBO
MUKPOCKOIIa, ONPEIEICHUE H30TPOIIHBIX M aHU30TPOITHBIX MUHEPAJIOB.

OnTrueckast XapaKTepUCTHKA TIIaBHEHIINX MOPOA00Opa3yIOIINX MUHEPAJIOB,
ONTUYECKNE CBOMCTBA TUMUYHBIX (PEMUUYECKUX U JIEMKOKPATOBBIX MUHEPATIOB. MU-
HEPAJIOB.

[letporpadus marmatuyeckux mopoj. ByiakaHWUTBI, OCHOBHbBIE Pa3HOBUIHO-
CTU U UX CTpyKTyphl. [IpencraBurenu knacca IIIyTOHUTOB U UX OCHOBHBIE Xapak-
TEPUCTUKH

ITetporpaduss metamopduueckux mnopox. IlpencraButenn KOHTAKTOBO-
MeTaMOp(U30BaHHBIX, TUCIOMUPOBAHHBIX MOPOJ. Daruu peruoHaTBHOTO MeTa-
Mop(hu3Ma U MeTacoMaTu3mMa.

Kpurepnuu oneHku.

OreHka BBIMONHAETCA N0 ABYXOaibHOU cucteme (1 — BbimonHeHo, 0 — He
BBITIOJTHEHO)



[Ipunoxenue: [Ipumep opopmiienus oruera

MMHUCTEPCTBO OEPA3BOBAHMS 1 HAYKM POCCUIMCKOU ®EJEPALINN
®DenepalibHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE BHICILIETO
o0pa3oBaHUS
«JlanbHeBOCTOUHBIH (peiepajibHbII YHUBEPCUTET>»

(AB®Y)

HNuxenepHas mkona
Kadenpa reonorun, reopuzuku u re03K0JI0TUA

OTUYET

[To BBIMTONHEHUIO TPAKTHYECKON paboThl Ne_2_
«OnpeneseHue CTPYKTYPbI TOPHOI MOPOJBI M €€ HA3BAHUSI».

Bomonnui: crynent rpynmnsl 53301 A.U. TletpoB

[Tposepur: npod. A. B. 3uHbKOB
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Tema: onpedenenue muna 20pHOI NOPOObL, CHMPYKMYPbl, MEKCHYPb,
MAZHUMHBIX CEOIICME, NJIOMHOCMU U, MUHEPAIbHO20 COCMABA.

3aaHue: BBIIOJHUTH UCCIEA0BaHUS ¢ Ut oM Ne

Xapakrepuctuka: Metamopduueckas nopoja. IKIOTUTOBBIM KCEHOIUT B
kumbOepnure. JkiorutoBas ¢auus. M-e: TpyOka dunanbnas, Urnuiickoe moie.
MarnutHbie CBOMCTBaA 0ueHb ciiadbie. [ImoTHOCTh OT 3,3 10 3,7 rp. Ha cMm3.

LIBeT: OT CBETIO-CEPOrO 10 TEMHO-CEPOTO C PBIKMMH HATEKAMH U YEPHBIMU
BKparuieHUsIMHU.

O0mmii TUnm CcTpYyKTYphl: B 1emom 5310 rpanHoOnactoBas CTPYKTYpa,
MPUCYTCTBYIOT YYACTKH OJaCTOMONKUIUTOBONW U TPaHOOIACTOBON CTPYKTYD.
I'panobiacToBasi CTPYKTypa — XapaKTEpU3YIOTCS TEM, 4YTO BCE 3€pHAa,

Pucynok. I'paHoOacToBast CTpyKTypa 3KJIOTUTOBOTO KCEHONNUTA: A — HUKOJH +, b — HUKOIH //

clararplme mopojay, o0JaAat0T OTHOCUTEIBHO OAMHAKOBBIM Pa3MEPOM M HUMEIOT
OKpYIVIble (PUCYHOK) WJIM 3a3yOpe€HHbIE KOHTYphl. Takke HalUuueM B MOPOJE
MUHEpAJIOB U30METPUUYHOU (popmbl. [ paHOOIACTOBBIE CTPYKTYPhI BCTPEYAIOTCS B
POTOBUKAX, KPUCTANIMYECKUX CIIAHIIAX, THEHCax, KBapIUTaX.

TekcTypa - ciaHieBarasi, MaCCUBHAsl WJIA THEHCOBUIHAS.

MuHepaabHBIii COCTAB: TUIATHOKIIA3, KIIMHOMUPOKCEH, TPAHAT, IIITTUHEb.

3akiouenne: Metamopdusm, MpUBOASIMIUA K 0OpPA30BaHUIO DKIOTHTOB,
MIPOUCXOANT B BOCCTAHOBUTEIBHBIX YCIOBUSX MPHU y4acTUU (DIIOUIOB C HU3KUMU
napuuanbibiMi - aaBneussMu H,O u CO,; B Takux YCIOBHSX MPOLECCHI
TUApaTaliid ¥ KapOOHATH3aIlMd MHUHEPAIOB OTHOCUTEIHHO IIOMABIICHBI, YTO
npuBeno K  00pa3oBaHMIO  yCTOMYMBOrO MHHepada rpanara. [lopona
MeTaMop(u30BaHa B YCIOBHUSX BhICOKOOApUueckoil ¢auuu. 3areM HacTymuil 3Tarl
perporpagHoro meramopdusma, OTpa3uUBIIMKCA HA MHPOKCEHE, KOTOPHIM
3ameniaercs cHadana ampuOonoM (ypaJMTOBOM pOroBoi OOMaHKOH), 3areMm
ouotutoM u rugapoduotutom. [locnennuii aTan — nuadTopes, COMPOBOKIAIOIIHICS
Pa3BUTHEM CJIAHIIEBATOCTU M MUKPOIPOKUIKOB THAPOCIIONbI, KOTOpask MEPEXOAUT
B KAOJIMHMT.
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MMacnopt ®OC

Koxa u popmynupoBka
KOMIIETeHIHU U

Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU

[IK-1, criocoOHOCTH
HCITIOJIb30BAThH 3HAHHUS B

TepmunoNOTHIO METpOsIOrHUecKkoil obmactu. [lopsmok
U CYIIHOCTb KJIACCH(DMKALMU TOPHBIX IOPOJ, METObI

00J1aCTH Te0JIOTHH, 3HaeT HCCJIEIOBAHMS UX CBOMCTB, aKTyaJlbHOCTh T€OPETHYE-
reo(H3HKH, TCOXUMHUH, CKOM M MPaKTHYECKOM 3HAYMMOCTH IMETPOJOTHYECKUX
TUJPOTEOJIOTHH U UH- MCCIICIOBAHUI
JKEHEPHOW Ie0JIOTHH, [IpoBoauTH HAy4YHBIC UCCIIECIOBAHUS B 00JIACTH METPO-
T€0JIOTUH U TCOXUMUUN JIOTHUHU IJI1 BBIIIOJHCHUA 3aJ1a4 I'€OJIOTUH, reO(bI/ISHKH,
rOprOYMX UCKOMAaeMbIX, | YMeeT T€OXHMHH, THAPOTCOJIOTUHN U I/IH)iceHepHOI‘/'I I'€0JIOTHH,
3KOJIOTHYECKOU Ieo1o- I'€0JIOTUM U T'€OXUMHUHM TOPIOYNX HCKOIIA€MBIX, IKOJIO-
TUU JJIsI peUIeHus Ha- THYECKOU T'€OIOTUH
yHHO- ['eonornueckuMu METONAMH TPOBEICHUS pabOT s
HCCIICA0BATEILCKIX peuieHus METPOJIOTUUECKHUX Hay4HO-
3a71a4 (B COOTBETCTBUH MCCJIEIOBATENbCKUX TPUKIAAHBIX 3amad. CrocoOeH
¢ HalpaBJICHHOCTBIO Braneer UCIIONIb30BaTh 0a30BbIe KOMIBIOTEPHBIC MPOTPAMMBI
(mpodunem) nozroros- crangapTHoro makera Microsoft Word u cnenuanmsu-
Kn POBaHHBIE NETPOJIOTUYECKUE TPOTPAMMBI.
3HaueHHE NETPOJOTUYECKUX HCCIECIOBAaHUN B KOM-
MIJIEKCHOM T€0JIOTHYECKOM M3YyYE€HHHU HEApP W NP pe-
HICHUU APYTUX FE€OJOTUUECKUX 3a/1au.
OCOOCHHOCTH BBITIOJTHEHUS METPOJIOTHYECKUX HCCIIe-
3naer JIOBAaHUU B MOJEBBIX M KaMEpPaJIbHBIX YCIOBUAX MpPHU
MIPOBEICHUH MTOMCKOBO-CHEMOUYHBIX, T€O(OU3NICCKUX U
JIPYTHUX pabOT re0JOTHIECKOr0 XapakTepa.
Mertoauky cbopa (HaKTHYECKOH TEeTPOTOTUUECKON
uHpopManuu, o0pa3loB TOPHBIX MOPOJ M UX JIOKY-
IIK-5, roTOBHOCTE K MEHTHDOBAHHE.
paboTe Ha cOBpeMeH-
HBIX [IOJICBBIX 1 J1a60- CocTaBIATh ATAJOHHBIC KOJUICKITUU 00pa3lioB TOPHBIX
DATOPHEIX TEoMOrHYe- MOpPOJl, ONPEIENATh XapaKTePI/ICTI/IKI/I TOPHBIX TMOPOJ
CKUX, TeOhDU3HUSCKIX, 10 UX TEXHOJOTMUYECKHUM CBOHCTBAM.
TEOXMMHUECKHX TIDH- AHanuM3upoBaTh, CUCTEMATH3UpPOBaTh U 0000mIaTh
Gopax, YCTAHOBKAX H Vmeer MEeTPOJIOTUUECKYI0 HH(POPMAIIHIO
0GOPYIOBAHHH (B COOT- Paborath ¢ 2yeKTpOHHBIMU 0a3aMH JTaHHBIX, KaTaio-
BETCTBUH C HATIDARIICH- raMu T€0JIOTHYECKUX (OHIAOB U MPOBOJUTH UX METPO-
HOCTBIO (POdHITEM) JIOTHYECKOe 00001IeHue ;En;l pellieHusT TeoJIorHye-
HpOrpaMMBbI GaKaTaB- CKHX 3aJ/1a4 U3y4aeMoro paiioHa pabor.
puaTa) myOIuKanuit Metoaukoil uccie0BaHusl TOPHBIX MOPO; OCHOBAMH
X KIacCH(PUKAIMU, TMPaBUIAMHU ydeTa U XPaHCHHUS
re0JIOTUYECKUX MATEPHAIOB; TEXHUYECKUMH XapaKTe-
pUCTHKaMH, TMpaBWJIAMU SKCIUTyaTalllud, OOCIYKHBa-
HUS U METPOJIOTUYECKOTO 00ECTICUeHUsI TTETPOJIOTHYE-
Bnaneer

CKOTO 000pyIOBaHMs, TPUOOPOB, ammaparypbl, HUC-
MOJIb3YEMBIX MpPU MPOBEACHUU METPOJIOTHUYECKUX HC-
CJIETOBAHMI; MIEPEIOBBIM OTEYECTBEHHBIM U 3apyOex-
HBIM OIBITOM B OOJIaCTH MPOBEACHUS meTporpaduye-
CKHUX UCCJIEIOBAaHUM.




Ne KonTpoaupyemsie Kopap! u stamnsl popMupoBaHus OneHouHble cpencTBa
n/n pa3zesnsl / TeMbI KOMIIETCHIIU I TEeKYLIUH IIpomexy
T CLUTUTUHBI KOHTPOJTb TOYHAs
aTTecTall
us
7. OCHOBBI ITK-1 3HAET YO-1. Bomnpocsl
KPUCTANIOONTHKH CobecenoBanue | k
yMeeT ITP-1 Tect 1 JK3aMEHY
BJIAICeT I1P-2 1-5
KonTponbnas
pabora 1
8. OcHoBBI [K-1 3HAET YO-1. Bompocst
KPUCTANTIOONTHYECKO yMeeT CobecenoBanue | k
T'0 aHaJIu3a BJIAJICET T1P-2 9K3aMCHY
MHHCPAJIOB KonTponbnas 6-13
pabora 2
0. OnTnueckast [K-1 3HAET YO-1. Bormpocst
XapaKTepUCTHKA CobecenoBanue | K
rJIaBHEUIINX yMeer ITP-1 Tect 2 DK3aMEHY
OPO1000pa3yIOIINX BIIaJICET 14-17
MUHEpaIOB
10. | Ontuueckue cpoiictBa | [IK-1 3HAET YO-1. Bomnpocsl
dheMuueckux Co0OecenoBanue | K
MHHEPAJIOB yMeeT ITP-1 Tect 3 JK3aMEHY
BIIAJICET [1P-2 18-22
KoHnTponbHas
pabora 1 TIP-2
KonTponbnas
pabora 3
11. | Ilerporpadus [IK-5 3HAET YO-1. Bonpocsl
MarMaTHYECKUX CobecenoBanue | k
IOpPOJ yMeeT I1P-1 Tect 4 JK3aMEHY
BJIAICeT I1P-2 23-54
KonTponbnas
pabora 4
12. | Ilerporpadus [IK-5 3HAET YO-1. Bonpocsl
MeTaMOp(HUIECKUX CobecenoBanue | k
1TOpOA yMeeT ITP-1 Tect 5 JK3aMEHY
BJIAZIEET I1P-2 55-61
KonTponbnas
pabora 5




IIIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIIUI

Kox m ¢opmy- | dTansl (opMupoBaHus | KpUTEpHH NoKa3aTe/au
JIMPOBKA KOM- | KOMIIETEeHI[UH
neTeHUMU
IIK-1, cmoco6- 3HaHWe ompenese- | - CIIOCOOHOCTh OMPENeINTh Top-
HOCTb  HCIOJb- HUI OCHOBHBIX TIO- | HYIO TOPOAY B TIOJIEBBIX U KaMe-
30BaTh 3HAHUS B HSATHUH TICTPOJIOTH- | PAIBHBIX YCIOBHUSX;
TepmuHOIIOTHIO o
obnacTu T€oJIOo- N YeCcKOou obmactu
METPOJOTHYECKON
UM, Teo(HU3UKH, WCCIICJIOBAHNS;
obmactu. Ilopsmox
TCOXUMUH, THI- 3HAHWE OCHOBHBIX | - CIIOCOOHOCTH NPHUMEHHUTH Me-
U CYIIHOCTH KJIac- .
poreosiorud = # cnuKkamn  rop MOHATUH TO METO- | TOJABI METPOJOTUIECKOTO HCCIIe-
WH)XKCHEPHOU 3HaeT JaM HAayYHBIX WC- | IOBaHWMS,
HBIX TIOPOA, METO- .
TeoJIOTHH, Teo- | (Tmopo- CIIETOBAaHUHA B TET- | - CIIOCOOHOCTH OIMHCATH CXEMY
9 OBl UCCIEIOBAHUS
TOTMM M TEOXH- | TOBBIH | © = W axTy poJloTMW;  3HAHWE | UCCIEAOBAHUS METPOIIOTUICCKIX
b (vl
MUU  TOPIOYHUX | ypo- METOJIOB HAYYHBIX | OCOOCHHOCTEH TOPHBIX ITOPOJT
QIBHOCTh TEOPETH- ),
MCKOTIAeMBIX, BEHB) N UCCIIEJIOBAaHUN |
. YeCKOW W TPaKTH-
9KOJIOTHUECKON N ompejeNieHHe WX
YeCKOW  3HAYMMO-
TCOJIOTHH IS MIPUHAJICKHOCTH K
CTH METPOJIOTHYEC-
pelieHuss Hayd- Hay4YHBIM HAaIpas-
CKHX  HCCIeI0Ba-
HO- i JICHUSIM; 3HaHUE
UCCIIe10BaTeIb- UCTOYHUKOB  TIET-
CKMX 3amad (B pOJIOTUYECKON WH-
COOTBETCTBHH C dhopmaru
HaIpaBJICHHO- YMeHne  coCTaB- | - CIIOCOOHOCTH paboTaTh C NaH-
ctei0  (mpodu- JATh DJJCKTPOHHBIC | HBIMH W METPOJIOTHYSCKUMU
JeM) TOArOTOB- 0a3pl JAaHHBIX W | KaTajoramw, HEOOXOAMMBIMHU
[IpoBonuTe Hayu- N
KH OMOIMOTEYHbIE Ka- | JUIS HCCIIEeIOBAHUM;
HBIC HCCJICIOBAHHS N
TaJOTH METPOJIOTU- | - CIIOCOOHOCTh HAWTH TPYIBI 110
B o0mactu meTpo-
yeckoro mnpoduis, | merporpagun U 000CHOBATH
JIOTUU 711 BBITION-
YMEHHE TPUMEHSTh | O0BEKTHBHOCTH MIPUMEHEHUS
HEHUs 3amad Teo-
yMmeer W3BECTHBIC METOJbI | M3YYCHHBIX pE3yJIbTaTOB Hay4-
JIOTHUU, TEOPU3UKH, N
(ipo- HAY4YHBIX MCCIENO- | HBIX HCCIICOBAaHUN B KadeCTBE
TE€OXUMHH, THIPO- .
JBUHY- BaHU, YMEHHE | TOKa3aTelbCTBA WM OIPOBEp-
N TCOJIOTUH W WHXKe-
THIi1) N MPEJICTABIATh pe- | )KEHUs] HCCIENOBAaTeNbCKUX ap-
HEpPHOH TreoJioruy,
3yJlbTATHl METPOJIO- | TYMEHTOB;
TeOJIOTHH W TEOXH-
TUYECKHUX HCCIIEHO- | - CIOCOOHOCTh TPHUMEHATH Me-
MHU TOPIOYHX WC- o .
BaHWUH Yy4YEHBIX IO | TOABI TETPOJOTHYECKHX HCCIIe-
KOIAeMbIX, JKOJIO- N N
., U3ydaeMoOi  TpO- | OBaHWW JJIs HECTaHIAPTHOTO
TUYECKOM Te0JOTHH
0JieMe M CONOCTaB- | PEIICHHUS Te0JIOTHYCSCKHX 3a71a4
JSTh UX C MHPOBBI-
MU JTOCTIOKEHUSIMHU




I'eonornueckumu
METOJaMH  TIpOBe-
JeHusT paboT IS

Bnagenune Tepmu-
HOJIOTHER B oOIac-
TH  TETPOJOTHYe-
CKHMX 3HaHWH, Bja-

- CHOCOOHOCTH O€rino W TOYHO
MPUMEHSTh TEPMUHOIOTHIECKUI
ammapar MeTpoJOrHyYeckoil 00-
JIACTH HMCCJICOBAHUS B YCTHBIX

JIEHNe CIIOCOOHO- | OTBETaxX Ha BOMPOCHI M B IHCH-
pEIICHUsT TEeTPOIIO-
CTBI0  CHOPMYIH- | MEHHBIX padoTax,
THYECKUX Hay9IHO-
poBaTh 3allaHUE TO | -CIOCOOHOCTh MPOBOJIUTH CaMO-
WCCIIEIOBATENb-
neTporpapuuecKo- | CTOATENbHBIE HUCCICIOBAHUS U
CKHUX TIPUKIIATHBIX
My HCCJIEIOBAHUIO, | IPEICTABIATh UX Pe3yJIbTaThl Ha
Brnazeer | 3amady. CmocobeH |
4y€TKOE TMOHMMAaHUE | OOCYXKJICHHUE Ha KpPYIJIBIX CTO-
(BBICO- | MCHOJIBL30BAaThH Oa- N
. TpeOOBaHMIA, JaX, CEMUHapaxX, Hay4YHbIX KOH-
KHiA) 30BBIC KOMIIBIOTEP-
MPEeIbIBISIEMBIX K | (pepeHIusX.
HbIE  IMPOTPaMMBI
COJICPIKAHUIO H TIO-
CTaHIApPTHOTO Tia-
. CJIeIOBATEILHOCTH
KeTa Microsoft A —
Word u crienmanu- ’
BJIQJICHWE HHCTPY-
3WpOBAHHBIE  IIET-
MEHTaMH npe/-
pOJIOTHYECKHE TPO-
CTaBJICHUS pPeE3yIib-
IPaMMBI.
TaTOB HayYHBIX
UCCIIEIOBAHUM
TIK-5, TOTOB- 3HaueHUe METPOJIO- | 3HAHWE 3HAYUTEIh- | CIIOCOOHOCTh MPOBECTH OIpeIie-
HOCTb K paboTe THYECKHUX HCCIENO- | HOM  4YacTH  HO- | JIEHHE TOPHBIX MOPOJ M MUHEpa-
Ha COBPEMEHHBIX BaHMH B  KOM- | MEHKJATypbl TOp- | IOB Ha COBPEMEHHBIX MHKPO-
MOJIEBBIX W Jia- IUICKCHOM ~ T€O0JIO- | HBIX TIOPO/T CKOMax;
06opaTopHBIX THYECKOM  Hu3yde-
TEOJIOTHYECKHX, HUM HEIP M IPH | 3HAHHE OCHOBHBIX | - CIIOCOOHOCTH PAacCKpBITH CYTh
reopu3nUeCcKuX, pElICHUU  JOPYTHX | MOHSATHHA IO METO- | METOJOB IETPOJIOTHYECKOTO HC-
TCOXUMHUYECKUX TCOJIOTMICCKUX JlaM TIETPOJIOTHYC- | CIIEAOBaHUS;
npubdopax, ycra- 3a/1a4. CKMX  HCCIEIOBa- | -CIIOCOOHOCTh CaMOCTOSTEILHO
HOBKax u 000- OcoOeHHOCTH BBI- | HHMii; 3HaHHE OC- | CHOPMYIUPOBATH TEMY M COCTa-
pynoBanuu (B [OJIHEHUST  IETPO- | HOBHBIX ~ METOJIOB | BUTh IIIaH IETPOJIOTHYSCKOTO
COOTBETCTBHM € | JIOTHUYECKUX HCCIIE- | TeOJOTHIECKHX WICCIIEIOBAHNS;
HaIpaBJICHHO- (opo- JOBAaHMH B TIOJNE- | MCCIICIOBAHUML; - cmoco0HOCTh OOOCHOBATH aK-
cThio  (Ipodu- roppi | BPX M Kamepaib- | 3HAHME  MCTOYHH- | TYalbHOCTH METPOrpapUIESCKUX
JeM) Tporpam- ypo- HBIX YCJOBUSX IIPH | KOB HWH(DOPMAIHH, | UCCIICIOBAHHMIA;
MBI OakanaBpua- BeHD) IIPOBEIEHUM TIOMC- | PaCKpPBIBAIOIIHMX -CIIOCOOHOCTh TMEPEYUCIUTH HC-
Ta) MyOIUKaIuit KOBO-CbEMOYHBIX, | METO/bI M MOAXOMAbI | TOYHUKA HH(OPMAILMU IO IET-
reopU3NUecKux U | K MPOBEJICHHUIO | POJIOTUU K TPOBEIACHUIO HCCIIC-
Ipyrux paboT reo- | MeTPOJOTHUYECKHX | JTOBaHHI
JIOTUYECKOTO  Xa- | MCCIENOBaHMM
pakrepa.
Meroauky  cbopa
(hakTHIeCKOU TeT-
pPOJIOTHYECKOU UH-
¢dbopmaruu, oOpaz-
OB TOPHBIX TOPOJ
U WX JOKYMEHTH-
poBaHue.
3HAHWE OCHOBHBIX | - CIIOCOOHOCTH OMNpPENENATh |
neTporpapUUecKux | MPUMEHSTDH ETporpapuuecKue U
U TEeTPOXUMHYE- | METPOXHUMHUYCCKUE METOMBI IS
CKHX  XapakTepH- | MPOBEJCHUS METPOTrpapUISCKUX
CTHK TOPHBIX TIO- | HCCIIEIOBAHUN
yMeeT CocraBnsaTe  d3Ta-
poxn B mpodeccuo-
(ipo- JIOHHBIE KOJUIEKITUU .
HAJIBHON TeO0JIOTH-
IBUHY- | 00pa3moB TOPHBIX N
N YECKOW AesITeIhHO-
THIi) MOPOJI, OIPEACISThH

CTH.

Aapcu\ I \/PII\/ TYIRYT
TOPHBIX TIOPOJ IO
HX  TEXHOJIOrh4e-
CKHM CBOMCTBaM.
AHaTU3UpOBATH,




CUCTEMAaTHU3HUPO-
BaTh u 0000maTh
METPOIOTHYECKYIO
UHPOPMALIUIO
PaGorates c oanex-
TPOHHBIMH 0azamMu
JaHHBIX,  KaTajo-
ramMm  TeoJjorude-
cknx (oHmOB U
MPOBOJIMTH HX IIET-
pOJIOTHYECKOE
00o0mmeHue JUTS
pEIICHUsT TEOJIOTH-
YECKUX 3aJla4 H3y-
yaeMoro  paionHa
pabor.,

BIIaJICET
(BBICO-
KHi1)

MeToaukoii uccie-
JOBaHHUsI ~ TOPHBIX
MOpOJ; OCHOBAMH
ux  Knaccuuka-
UM,  [paBUIaAMHU
ydyeTra M XpaHCHHS
Te0JIOTHYECKUX

MaTepuajoB; TeX-
HUYECKUMM Xapak-
TEPUCTUKAMH, IIpa-
BUJIAMH  DKCILTya-
Taluu,  OO0CITyKH-
BaHUS M METPOJIO-
THYECKOro obecrie-
YCHHSI TIETPOJIOTH-
YecKoro 006opymo-

BaHWsI, TIPHOOPOB,
anmapaTtypsl,  UC-
MOJIE3YEMBIX  TIPH
MPOBEJCHUM  IIET-

POJIOTUYECKHUX WC-
CJICJIOBAHMIA; TIepe-
JOBBIM  OTEYEeCT-
BEHHBIM H 3apy-
OC)KHBIM OITBITOM B
obyacTu TIpoBele-
HUA TeTporpadu-
YECKUX HCCIIEeI0Ba-
HUM.

Bnanenue metpo-
rpaduueckod  HO-
MEHKJIaTypOu, Bia-
JICHUE  CIIOCOOHO-
CTbIO  chopMynH-
poBaTh 3aMaHUE IO
neTporpaguuecKo-
My HCCJEIOBAaHUIO,
4€TKOE NOHUMAaHUE
TpeOOBaHMH,
MPEIbABISIEMBIX K
COJICPIKAHUIO H TIO-
CJIeTIOBATETLHOCTH
neTporpaguuecKo-
ro UCCIEJ0BaHus,
BJIaJICHHE TIOCTpOe-
HUEM TETPOJIOTH-
YECKUX JHUarpamm
JUTSL TIPEICTaBIICHUS
pe3ynbTaToB;  Ha-
YVYHBIX HCCIIEI0Ba-
HUH

BJIaJICHUE HAaBBIKOM
WCTIOTB30BAHUS
OCHOBHBIX  TIETPO-
rpadUIecKux JaH-
HBIX B TeoJOrhYe-
CKOH JeATCIbHOCTH

- CHOCOOHOCTH 0€riI0 W TOYHO
MPUMEHSITh TEPMUHOIOTUICCKUN
amnmapar TeTPOJOTHYECKUX HC-
CIICZIOBAaHWN B YCTHBIX OTBETaX
Ha BOMPOCHI W B TMHChMEHHBIX
paborax,

- CIIOCOOHOCTH C(HOPMYITHUPOBATH
3aJlaHue 0 MeTPOrpadhuIecKoMy
HCCIIEIOBAHHUIO;

-CTIOCOOHOCTh TIPOBOAWTH CaMoO-
CTOSITENIbHEIC netporpado-
METPOXUMUYESCKUE  HMCCIISI0BA-
HUS ¥ TIPEJICTABIATh MX PE3yIib-
TaThl Ha OOCYXJCHHWE Ha KPYT-
JIBIX CTOJaX, CEMHHApax, Hayd-
HBIX KOHQEPEHITHIX.
KOOPJWHHUPOBATh W PETYIHPO-
BaTh TPOBEJCHUE IMETPOJIOTHYE-
CKUX HCCIICIOBaHUN




MeToauyecKkue peKOMeHIalUN, ONpelessiioe NPpoueIypbl OlleHNBAHUS
pe3yJibTATOB OCBOEHMSI JUCHMILTUHBI

OueHoYHBbIE CPeACTBA VISl MPOMEKYTOUYHOM aTTecTauuu

Hepeqeﬂb THIIOBBLIX IK3AaMCHAIIMOHHBIX BOIIPOCOB

1. JlaliTe XapaKTepUCTUKY OCHOBHBIX IOJIOKEHUN KPUCTAINIOONITUKH.

2. Onwumunte 0cOOEHHOCTH MPOXOXKACHUS MyYKa CBETa HA TPAHMIIEC ABYX
cpen.

3. OxapakTepu3ynTe ONTUYECKH H3OTPONHBIE M AHU3OTPOIIHBIE KpH-
CTaJUIbL.

4. Kak ycrpoena npuzma Hukosis?

5. JlaiTe XapakTEpUCTUKY ONTUYECKON MHIAUKATPUCHI.

6. Yro Takoe nHTEphEpEeHINs CBeTa M KaK OHA HaOJI0/1aeTCs 1MOJ] MUK-
pockorom?

7. OnummTe METObI ONPENEIICHNS KPUCTAIIOONTUYECKUX KOHCTAHT.

8. B ueM cyTh SIBJIEHUI OKPACKU U IUIEOXPOU3Ma MUHEPAIOB?

9. JlaliTe XxapakTepUCTUKY ONPEIEIICHHS TTOKa3aTeNEN TPETOMIICHHUS.

10. KakoBa MeToMKa onpeiesieHus 3HaKa YIJIUHEHUA?

1. Kak OINpEeAeIISIeTCsS BEIMYUHA ABYIIPEIIOMIICHUS ?

12. OxapakTepu3yiiTe KOHOCKOMUYECKHE (PUTYyphl OJHOOCHBIX KpHUCTAJI-
JIOB.

13. OxapakTepu3yiiTe KOHOCKOINYECKUE (PUTYPBI IBYOCHBIX KPUCTAIIIOB.

14. Haiite xapaktepuctuky PT-nuarpamMmbl (pOpMHpOBaHUS MHHEPAIOB
KpEMHE3eMa.

15. KakoBa HOMEHKJIaTypa MOJIEBBIX IINATOB?

16. OxapakTepu3ynTe HOMEHKIATypy, ONTHYECKHE CBOMCTBA M METOOUKY
ONPENECIICHUSI HOMEPOB IJIarMOKJIa30B.

17. KakoBbI onTHYECKHE CBOMCTBA M- U TPUOKTA3PUUECKUX CITIO?

18. [IpuBenuTe HOMEHKIIATYPY M ONMIIUTE ONTHYECKHE CBOMCTBA IUPOK-
CEHOB.

19. JlaiiTe XapakTepUCTUKY U MPUBEIUTE ONTHUUYECKUE CBOMCTBA aM(puOO-
JIOB.

20. KakoBbl onTHYECKHE CBOMCTBA OJJMBUHOB?

21. [IpuBenuTe OCHOBHBIE aKLECCOPHBIE MUHEPAJbl U OMTUIIUTE UX OITH-
YECKHUE CBOMCTBA.

22. JlaliTe XapakTepUCTUKY ONTHYECKUX CBOMCTB JIIHJIOTOB, XJOPHUTOB H
KapOOHATOB.

23. JaTtp ornpeneneHus TEPMUHOB: FOpHAs MOPOJa, MarMa, JiaBa, 3KCTpy-

3ust, 3¢ Py3ust, UHTPY3Usl, TPOTPY3HS.



24. [IpuBenuTe KpaTkue CBEIECHHS O MUHEPAIbHOM COCTAaBE TOPHBIX I10O-

poxn.

25. KakoBbl (hopMBbI 3asieraHusi MarMaTUYECKUX U BYJKAaHUYECKUX TeJ?

26. [IpuBenuTe mpUMepbl U JAUTE XapaKTEPUCTUKU ITOTHOKPHUCTAIINYC-
CKHX CTPYKTYP U3BEPKEHHBIX TOPHBIX MTOPOJ.

217. [IpuBenuTe nmpuUMeEpsl U AAUTE XAPAKTEPUCTUKU HETOJHOKPHUCTAIIIN-
YECKHUX CTPYKTYP MU3BEPKEHHBIX TOPHBIX MTOPOJ.

28. KaK KJ1accu(UIUPYIOTCS TEKCTYPbl U3BEP)KEHHBIX TOPHBIX MTOPO?

29.  UYTO NOJ0KEHO B OCHOBBI KJIACCU(PHUKALUU U3BEP/KEHHBIX TOPHBIX I10-
pon? IlpuBennuTe OCHOBHBIE HEPAPXUUECKHUE YPOBHU KIaCCU(PUKALIHU.

30. KakoBa HOMeHKJIaTypa runep0a3uToB?

31.  UYro Takoe kapOOHATUTHI U KaK OHU (POPMUPYIOTCS?

32. Onumurrte JamMnpopupbl U KakoBa METAUIOTCHUYECKasl CrelHnain3a-

1Ysl JIAMIIPOUTOB?.

33. OxapakTepu3yiTe HOMEHKJIaTypy HOPMAaJbHOTO psiia Kilacca BYJIKa-
HUTOB YJIbTPAOCHOBHBIX TOPHBIX ITOPOJ.

34.  OxapakTtepus3yiTe HOMEHKJIATYpy HOPMAJIBbHOIO psja Kiacca IIyTo-
HUTOB YJIbTPAOCHOBHBIX TOPHBIX [TOPOJ, UX METAJUIOTEHUYECKAs CIIELATN3aLUs.

35. OxapakTepu3yiTe HOMEHKJIATYpy IIEJIOYHOrO psjia Kiacca BYJIKaHU-
TOB YJIbTPAOCHOBHBIX TOPHBIX MOPO/I.

36. OxapakTepu3yiTe HOMEHKJIATYPY LIEJIOYHOTO psha Kiacca IIyTOHU-
TOB YJIbTPAOCHOBHBIX TOPHBIX MOPOJ], UX METAJUIOTCHUYECKas CIICIIUAIA3AIIHSL.

37. OxapakTepu3yiiTe HOMEHKJIATypy 0a3UTOB.

38. OnuinTe HOMEHKJIATYpy HOPMAaJIbHOTO psifia Kjlacca BYJKaHUTOB OC-
HOBHBIX FTOPHBIX IIOPOI.

39. OnuinTe HOMEHKJIATYpy HOPMajbHOIO psijia Kiacca IUTyTOHUTOB OC-
HOBHBIX TOPHBIX OPO/JI, UX METAIJIOTEHUYECKasl CrielnaIn3aIusl.

40. OxapakTepu3yiiTe HOMEHKJIATypy YMEPEHHOIIEIOUHOr0 psija Kiacca
BYJIKAHUTOB OCHOBHBIX TOPHBIX ITOPOJ.

41. OxapakTepu3yiiTe HOMEHKJIATypy YMEPEHHOIIEIOYHOIO psja Kiacca
IUTyTOHUTOB OCHOBHBIX TOPHBIX ITOPOJ, UX METAJNIOTEHUYECKas CIeLMaIn3alusl.

42. OxapakTepu3yiiTe HOMEHKJIATYpy LIEJIOYHOIO psiha Kiacca BYJKaHU-
TOB OCHOBHBIX T'OPHBIX IIOPO/I.

43. OxapakTepu3yiTe HOMEHKJIATYPY LIEJIOYHOTO psAa Kiacca IIyTOHU-
TOB OCHOBHBIX TOPHBIX MIOPO/JI, UX METAJJIOTEHUYECKasl CTIenaIn3aIusl.

44.  Yro takoe opuonuteI?

45. OnuimmuTe HOMEHKJIATYpPy MOPOJ CPEAHETO COCTABA.

46. OnuiunTe HOMEHKJIATYpy HOPMAJIBHOIO psiia Kiacca BYJIKAHUTOB

CPEIHEr0 rOPHBIX MOPO/I.



47. OnuummTe HOMEHKJIATYpy HOPMAJIBHOIO psiia Kjacca IUTyTOHUTOB
CPEAHErO FOPHBIX MOPOJI, UX METAJUIOTEHUYECKas CIIeLMaIN3alnsl.

48. Onuimrre HOMEHKIATypy YMEPEHHOILIEIOYHOrO U LIEJIOYHOr0 PSAAOB
KJIacca BYJIKAHUTOB CPETHETO TOPHBIX MMOPOI.

49. Homenknatypa yMepeHHONIIETOUYHOTO M IIEJIOYHOrO PANOB Kiacca
IUTyTOHUTOB CPETHET0 TOPHBIX MOPOJI, UX METAIJIOTEHUYECKasl CrielnaIn3aiusl.

50. OnwumuTe ycioBus (GOPMUPOBAHUS U HOMEHKIJIATYPY KPEMHEKHUCIIBIX
TOPHBIX MOPO/I.

51.  JlaiiTe onucaHus U XapakTEPUCTUKY BYJIKAaHUYECKUX CTEKOJ.

52. Kakune BaM M3BECTHBI POJOHAYAIIBHBIE MATMBbI?

53. JlaliTe xapakTepUCTUKY MarMaTuueckoi auddepeHiumanuu.

54. JlaiiTe ompeneneHrs TEPMUHOB MarmMatuyeckue ¢popMaiuu, accorua-
[IUH, CEPUH U MarMaTH4eCKUe KOMIUIECKCHI.

55. Onwuinte raaBHbIe (HaKTOPBI MeTaMOphu3Ma.

56.  JlaiiTe XapaKTepUCTHKY KOHTAKTOBOI'O MeTaMop(u3ma: IiIaBHbIX (ak-

TOPOB, IPU3HAKOB U TUIIOB MOPO/I.
57. OnummTe KaTakiacTU4eCKuii Mmetamop@usM: riaBHble (aKTOPbI, MPHU-
3HaKH, TUIIBI TIOPO/I.

58. OnuiurTe peruoHaNbHbI MeTaMop(u3M: ri1aBHbIE (PAKTOPHI, MPU3HA-
KU, TUIIBI TTOPO/I.

59.  JlaiiTe XapakTepUCTUKY HHU3KOTEMIIEpaTypHBIX (auuii (1ieonuroBasd,
3€JICHBIX CJIAHIIEB) PErMOHAIBHOTO MeTaMophu3Ma.

60.  JlailiTe XapakTepUCTUKy CpeaHeTeMIiepaTypHblx (auuii (amdpudonn-
TOBAas) pETHOHAIIBHOIO MeTaMoppu3Ma.

61. JlaliTe xapakTepUCTHUKY riaykodaHoBo# (arum.

62.  JlaliTe XapaKTEpUCTHKY BBICOKOTEMIIEPATYpHBIX U BBICOKOOApHue-
CKUX (aruii (3KJIOTUTHI U TPAHYIIHUTHI).

63. Onumute yciaoBust OpMUPOBaHUS OEPE3UTOB U TPEHU3EHOB.

64.  Uto Takoe CKapHbI U KAaKOBBI yCIOBUS UX()OPMHUPOBaHHUS?

65.  JlaiiTe XapakTepUCTUKY YCIOBUI (OPMUPOBAHUS NPONMIATOB U BTO-

PUYHBIX KBapIIUTOB.
66. OnuimTe KPpUCTAUIMYECKUE CIIAHIIbl U THEHCHI.



OneHovHbIe cpeacrea aJisd TeKyll_leﬁ aTrecranumu

K TUIOBBIM OLIEHOYHBIM CPEACTBAM ISl TEKYIIEH aTTeCTalluu OTHOCATCS CO-
OecenoBaHMe (OLIEHKA BBIMOJIHAETCS MO ABYXOAUIbHON cucTteMe (1 — BBIIOJIHEHO,
0 — He BBINIOJIHEHO), KOHTPOJIbHBIE PAOOTHI U TeCThI. VX olleHKa 11 BBIHECEHUS B
cuctemy BPC BoinonHsieTcs mo uetblpex0amuibHOM cucteme (3 — OTIMYHO, 2 — XO-
pomo, 1 — ynoBiaeTBoputenbHO, 0 - HE YIOBIETBOPUTEIBHO). UTOOBI MOMYyYUTH
OLICHKY 3, HEOOXOAMMO OTBETUTH MpaBuibHO Ha 10 Bompocos, 2 — 9 u 1 — 8§ mpa-

BUJIBHBIX OTBCTOB.

TunoBoil BApUAHT TecTa

OTBeT
Bonpoc 1 2 3 4 5
C BBICOKMMH U30TPOTIHBIN y 2-0CHOrO paspe3// | ¢ HU3KMMU IIBe-
. [BETAMH WH- MHUHEpajJa He | IUIOCKO- | TaMu uHTepde-
1. Kakoii pa3pe3 1ByoCHOTO
TepdepeHnnn ompenenser- | CTH Ol- PEeHLINH
MUHEpaja Hy)XeH Uil ompe-
cs THYe-
JIEJICHISI ONITHYIECKOTO 3HaKa?
CKUX
oceil
2. Kpucramnel kakux CHH-
N N N pomMOmue- TPUTOHATb- KyOude- N
TOHUH (KaTeropuii) U30TPOII- HU3IICH N o . TPUKJIMHHON
CKOit HOU CKOM
HbIE?
3. VYxaxuTe TNpU3HAK IO
KOTOPOMY OINpPEAENSIIOT OIl-
POMy  orpen y Np<N, N> Ny, No>N, No<N, N> No
THYECKH TIOJI0KUTETbHBIN
OJIHOOCHBIH KpucTasa?
4. MuHepansl KakMX CHH-
N N . reKkcaro- . . TeTparo-
TOHWH (KaTeropuii) omnruye- cpenHe . TPUKJIMHHON | HH3IIeH .
HaJIbHOM HaJILHOH
CKU JIBYOCHBIE?
5. MuHepansl Kakux CHH-
o N . TeTparo- N MOHO- N
TOHUH (KaTeropwii) omThde- | KyOW4ecKoit . TPUKIMHHON . BBICILICH
HaJTbHOU KITMHHOM
CKH OTHOOCHBIE?
6. Kaxkas ocp coBmamaeTr ¢
OMCCEKTPUCON OCTPOro yTia,
00pa30BaHHOTO ONTHYECKUMHU
P N, N, N, N, No
OCSIMH B ONITHYECKH TIOJIOXKH-
TEIBHOM IBYOCHOM KPHCTal-
e
7. CpacraHue KakuxX MUHe- YII0BaTHIN YII0BaTHIN YII0BaThIN KBapI B | YIJIOBaThId allb-
paJIoB Ha3bIBAaeTCs IETrMaTH- aHOPTHT B aNBONT B OJINTOKJIa3 B | KaJIWII- ouT B
ToMm? KBapue KaJIMIIIaTe anpouTe nare aHJIe3UHE
8. Kax maseigactes miaru- OUTOBHHT anpOUT nabpano aHJe3UH QHOPTUT
oxuia3 ¢ Ne 447 pazop p
9. Kakoii mnoneBoi mmar
HMEET  IOJHCHUHTETHYECKOE
N anpout agymsap MHUKPOKJIIMH | aHOPTHT OpTOKJIa3
IBOWHUKOBaHWE B [BYX Ha-
TIPaBJICHUSX ?
10. Kakoit w3 MmuHEpaIOB
obnmamaer  OTpPHUIATEIHLHBIM rpaHar TTHPUT dbopcrepur anpOuT anaTuT
penbedom?




IlepeyeHb KOHTPOJILHBIX 3aJaHUI
K BbinoJiHeHu1o «II1P-2. KourpoabHasi padbora»

[IpenonaBaresnb, HA OCHOBAHMM aHaIM3a (POHIOB KOHTPOJILHBIX 00pa3lioB U ILIH-
dorexu (aymuropusi ES03) BbiaeT MaTepralibl 1S BBIMOIHEHUST PAOOTHI IO CIIETYOIICH
TEMaTHKE:

Kontponbhast pabota 1. OCHOBBI KpUCTaNIOONITUYECKOTO aHAIN3a MUHEPAJIOB.
3amanue: 1) onmpenenuTh KOJIMYECTBO MHUHEPATIOB, CIArarolIMX JAHHYIO TOPHYIO
OpPOAY;

2) Ha ocHOBaHHMU aHanu3a penbeda, radpdexra JlogouHrnkoBa, ncesaoadcopO-
MU 1 TIOBEACHUS MOJO0CKU bekke onpenenuTs noka3aTeiab MPeIoMIICHUs MUHEPa-
JIOB;

3) NpPOBECTH ONPEIECICHUE 3HAKa YJJIMHEHUs MUHEpasa, €ro OKpacku U pas-
MEPHOCTH 3€pHA.

KontponbHas padota 2. 3aganue: OmnpeaenuTb MUHEPANb, Clararonue rop-
HYIO [IOPOY U ONPEACIUTh UX OCHOBHBIE KPUCTAJUIOONTUYECKUE XapPAKTEPUCTUKHU.

KontponsHas pabota 3. 3amanue: OnpeaenTs CTPYKTYpPY U TEKCTYPY TOpPHOM MO-
POIBL.

KontposnesHas padota 4. 3amanue: OnpenemTh MarMaTHYECKyH0 TOPHYIO TIOPOJTY C
MIPUBEACHUEM €€ MTOJIHOM XapaKTEPUCTHKH.

KontponbHas padota 5. 3anpanue: Onpenenuts MeTaMOpPGUIECKYIO TOPHYIO TIOPO-
1y C IPUBEICHUEM €€ TTOJIHOM XAPAKTEPUCTUKH.

TunoBasi cxema BbINOJIHEHUS] KOHTPOJIBbHBIX padoT Ne 1-2

Brinonnsiercst mytem 3anoJiHeHUs TaOIUIbI

Ne | Ha- Pen | Illar- | D¢ | IIceB- | N Crmaii- Yron | Ymm | Oxpacka u Cuna | Ilpu-
nMe- | bed | peHe- | dex | moab- | mo- HOCTb, mora- | HeHue | [lmeoxpo- IBY- | Meda-
HOBa- Bast T copb- | kaza- CaHus u3M npe- | Hue

| Hue Jo | musa Tenp | YTOILCH JIOM-

TloB.p 04 npe- aifHO- Te-
Mu- HU- aom- | CTH HUS
HEpa- KO- Te-
Ta, Ba HUs
1.

TunoBasi cxema BbINOJTHEHUSI KOHTPOJIBbHBIX padoT Ne 3-5

I. Makpockonnuyeckoe onucaHue
[{BeT ropHOM TOPOBI
TekcTypa

CrpykTypa
[ImoTHOCTH



MarauTHble CBOMCTBA

MuHepanbHbIN COCTaB, ONPEAEICHHBIA BU3YaIbHO

[lerporpaduyeckue uccieqoBaHusl, MUKPOCKOIIUYECKOE OMUCAHUE U MHUKPO-
dboTorpaduu ¢ TOMOLIBI0 rpadUIECKUX TPOrPAMM MIOMECTUTD B OTYET.

Muxpockonuyeckoe onucaHue

CtpykTypa ropHO# MOPO/IbI (OTIpE/IENIEHUE U €€ 3aPUCOBKA)

MusnepanbHbIN COCTaB (mepeuncieHue OCHOBHBIX MHHEPaJIOB

Y UX IPUMEPHOE KOJIUYECTBO B MOJIE 3pEHUSI MUKPOCKOIIA)

IIpumepHoOe copepkaHue 0TYETA 0 BHITIOJTHEHUH PadoThI:

BBenenue.

[{ens pabOTHI.

1. Kpatkast Teopetnueckas uapopmanust o0 UCCIeTyeMOM BHJIE TOPHOM MO-
pPOJBL.

Bun (HanmeHOBaHue, rpynima, psj, KJIacc, BUA)

2. Makpo 1 MUKPOCKOITNYECKOE OMUCAHUE N3BECTKOBUCTBIX TOPHBIX MOPOA

Bun (HanMeHOBaHue, rpynna, psj, KJIacc, BUM)

3. 3aKIr04YeHuE.

4. CriicoK HUCIIOIb30BaHHBIX HCTOYHUKOB.

[Tpumep odopmiieHrs oTueTa NPUBEACH B MPUIOKEHHUH 1.



