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O0mme ykazanus

BerynuTenbHble UCIBITAaHUS 110 HAYYHOW CHELUATBHOCTH acnupaHTypsl 1.6.4. Munepanorus,
Kpuctaorpadus. ['eoxumusi, reoOXuMUYECKHUE METO/IbI TOMCKOB MOJIE3HBIX UCKOMAEMbIX OXBaTHIBAIOT
CTaHJapTHBIC pa3ebl YHUBEPCUTETCKUX KYpPCOB M0 MMHEPAJIOTHH U KpucTayuiorpaduu. Takxke mpo-
BEpSIOTCS 0a30BbIe KOMIETEHIIMH UCCIIEIOBAaHUS MPUPOIHBIX 00pa30BaHUN — MUHEPAJIOB Pa3InYHBIMU
MeToAaMu. Bompocsl M CTPYKTypa 3K3aMEHALMOHHBIX OWJIETOB NpUBEACHbI HMke. HacTosimas mpo-
rpaMMa OXBAaTbIBa€T OCHOBHBIE pa3lielbl MHUHEPAJIOTUH U KpuUcTauiorpaguu s TeoJioro-
MHUHCPAJIOTUYCCKUX HAYK: OCHOBHBLIC 3Tallbl UCTOPUU U HAIIPABIICHHUA UX COBPCMCHHOI'O pPa3BUTHUA,
MpUMEHsIeMbIE€ METO/Ibl UCCIIE0OBAHUMN, CBA3H C APYTUMU I'€OJOTMUYECKUMH HayKaMU, Hay4YHOE U IPaK-
TUYECKOE 3HAUCHHUSI.

Ilopsinok npoBeieHUsI BCTYNUTEIbHBIX HCIBITAHUN

BcerynurensHoe ucibITaHUE TTPOBOIUTCS B (popME IK3aMeHa Ha OCHOBE OMiIeTOB. B kakmom k-
3aMEHAIlMOHHOM OujieTe 1o 2 Bompoca. JK3aMeH MPOXOIUT B muchbMeHHOU (opme. Tloaroroska kK oT-
BETy cocTaBisieT | akamemudeckuit yac (45 MuHyT) O€3 mepephiBa ¢ MOMEHTA pa3iadn OUIeToB. 3a1a-
Hus onieHuBarOTCs oT 0 10 100 GaoB B 3aBUCHMOCTH OT MOJIHOTHI U TIPABUILHOCTH OTBETOB.

Kpurepun onennBanus

OrneHka MocTymnarieMy 3a MMCbMEHHYI0 pab0Ty BBICTABISETCS B COOTBETCTBUH CO CIIETYIOIIN-
MU KPUTEPUSMH.

Otiauuno (81-100 6a10B)

[MToctynaronuii 0OHAPY>KWIJT 3HAHUS, OTIUYAIONINECS TIIyOHMHON U COJepKaTeIbHOCTbIO, YMEHH-
€M J1aTh MOJIHBIN UCUEPIBIBAIOIINN OTBET, KAaK Ha OCHOBHBIE BOIPOCHI OMIIETa, TaK U Ha JOMOJHUTENb-
HBIE, YMEHHE CBOOOIHO BBIMOJIHATH 3a/laHMs, YCBOMI B3aMMOCBSI3b OCHOBHBIX MOHATUN MUHEPAIOTUU
1 Kpuctayuiorpaduy B UX 3HAYCHUH IS MpUoOpeTaeMoi nmpodeccuu, CBOOOIHO BIIAJCeT HAyUYHBIMU
MOHATUSIMH; JIOTHYHO M JJOKa3aTeIbHO PAcKpbIBaeT MpolieMy, MpeIoKeHHYI0 B OuUjieTe; OTBET HE
COJIEPKUT (PaKTUYECKUX OIIHUOOK U XapaKTEpU3yeTcs MOTHOTOM, YBEPEHHOCTHIO.

Xopomo (61-80 6an10B)

3HaHMs1, TPOJEMOHCTPUPOBAHHBIE MOCTYNAIOIINM, UMEIOT TOCTATOYHBIN COAEP KATEIbHBIA ypO-
BEHb, OJIHAKO OTIUYAIOTCS CIa00N CTPYKTYPUPOBAHHOCTHIO; OOHAPYKUJI 3HAHUE BOIPOCOB MUHEPAIIO-
THH M KpHCTALIOrpaduu, pacKphITO COJIepKaHne OMIeTa, HO MMEIOTCS HETOYHOCTH TPU OTBETE HA JI0-
MTOJIHUTEJIBHBIC BOMPOCH], B OTBETE MMEIOT MECTO HECYIICCTBCHHBIC (DaKTHUECKUE OIIUOKH, KOTOPBIC
MOCTYMHAIOITUI CITOCOOEH MCIPAaBUTh CAaMOCTOSITEIILHO, 0J1aro1apsi HaBOAIIEMY BOIIPOCY.

YnoBiaersopureabHo (41-60 6asioB)

OTBET OTIMYAIOTCS MOBEPXHOCTHOCTBHIO W MaJIOW COJEPIKATEIBHOCTBIO, UMEIOTCS HETOYHOCTH
P OTBETE Ha OCHOBHBIE BOMPOCHI Omiteta. [TocTymaronuii 0OHapyXuil 3HaHHE OCHOB MHUHEPAJIOTHH U
Kpuctayuorpaduu, HO HapyIIeHa JIOTHKA U3JI0KEHHUS, OTCYTCTBYET OCMBICJICHHOCTD MPEICTABISIEMOTO
Marcpurajiia, HEC MOXKCT O6OCHOBaTB 3aKOHOMCPHOCTH W NPHUHIMIIBI, OG’LHCHI/ITB q)aKTBI; OTCYTCTBYIOT
NpEACTABJICHUA O MCKIIPECAMCTHBIX CBA34X, HO IIPU 9TOM 3HAKOM C OCHOBHOH J'II/ITepaTypOI\/'I, PCKOMCH-
JIOBaHHOM JTaHHOW MPOrpaMMoii, 00a1aeT HEOOXOANMBIMU 3HAHUSMU ISl UX YCTPaHEHUs O] PyKO-
BOACTBOM IIpCTIOAaBaTCIIA.

HeynoBiaerBoputeabHo (40 1 MeHee 06aJLJIOB)

[Toctynarouuii 0OHapy KU1 3HAYUTENbHbBIE MPOOEIBI B 3HAHUSAX OCHOB MUHEPAJIOTMH U KpUCTa-
norpa(blfm, Ha 6OJIBLHyIO YacCTb JOMOJHUTCIIBHBIX BOIIPOCOB IO COACPIKAHUIO 3K3aMCHA HOCTyHaIOH_II/II\/'I
3aTPYAHACTCA OaThb OTBCT WJIM HE AACT BCPHBLIX OTBCTOB, HC CHOCO6GH MMpOJOJIZKUTDH 06yquHe 10 JaH-
HbIM JUCHHUIIJIMHAM.



Bonpocs! nporpaMMbl BCTYNUTEJIBLHOI0 HCIIBITAHUS B aCIMPAHTYPY 110 HAYYHOM
cnenuaabHocTu 1.6.4 Munepanorus, kpucraaiorpadus. I'eoxumus, reoxXuMuyeckue MeToAbI
MOMCKOB MOJIe3HBIX HCKONAeMBbIX

1. Kpucramnorpadgus u KpucTasIoOXUMHUSA

I'eomempuyeckas kpucmannozpagus

[TpocTpancTBeHHast perieTka Kak GyHIaMEHT FeOMETPHUUECKON TEOpUU CTPOEHUS KPUCTAJIIOB.
OcHOBHBIE 3aKOHBI KpUCTAUIOrpauu B CBETE PEIIETYATOro CTPOEHHs KpucTamuioB. Kpucrammorpa-
(buyeckne KOOpAMHATHBIE CUCTEMBI, KaTErOpuM, CUHroHuU. Pacnpeaenenue 32-x kpucramiorpagpude-
CKHUX KJIACCOB I10 7-MH CHHT'OHHUSM U 3-M KaTeropusiM. MexayHapoHas CHMBOJIMKA (CUMBOJIHKA [ep-
MaHa-MoreHa) TOYeUHBIX Ipynn cummerpuud. Mopdomorust kpuctaioB. IIpocteie popmbl kpucTan-
JIOB, UX XapakTepucTUuKu. [ToHATHS «00IuK» U «radutyc» kpuctauia. CUMBOIBI rpaHeil 1 pedep Kpu-
CTAJUIOB, UX ONpEAEIeHUuEe U B3auMOCBs3b. CUMMeTpus M (hopMa peanbHbIX KpucTauioB. [IpuHumn
Kropu. 3akoHOMEpHBIE M HE3aKOHOMEPHBIE CpacTaHUs KpUCTaIoB. Tumsl penieTok bpase, uX BbIBOA.
[TonsTue "anementapHas siueiika". CummeTpus pemietok bpase.

OchogHble NON0JCeHUs Meopemuieckol KpUCMALIOXUMUU.

OCHOBHBIE W MPOMEKYTOUYHBIC TUIBI XUMUYECKON CBsI3U. [[pHUHIUIIBI TEOPUM TLIOTHEUIIEH
ynakoBkH. M300pakeHre CTPYKTYPHBIX THIIOB C IOMOIIBIO TOIH3pOB. OCHOBHBIE CTPYKTYPHBIE TH-
nbl. [Tonmumopdusm kak obuiee cBONCTBO KPUCTANIMYECKUX BellecTB. McTopus OTKpBITHS MOIMMOP-
¢u3ma kak sBnenus. Knaccuduxanus nomumoppusma. [omumopdHbie nepexoas! MepBoro U BTOPOro
pona. [Homutunus. OTiindne NOIUTUIINY OT noauMopdusma. CriocoOb! ONUCaHUs TOJIUTUITHBIX CTPYK-
Typ. M3omoppusm. Krnaccudpukamus msomoppuszma. Ero cooTHomeHue ¢ TBEpIbIMH PAaCTBOPAMH.
N3omopdusm kak GyHKIHMS TeMIepaTypsl U JaBiieHus. Pacnag n3oMop(dHBIX cMecel pU MOHWKEHUN
TEMIIEPATYPHI U MOBBIILIEHUY 1aBJICHUS.

Pocm u mopgponocus kpucmannos.

Onutakcus. HopManabHbIN U mocnolHelid pocT kpuctauioB. CkenetHsle GopMbl. HuteBuanble
kpuctaubl. Pacmeruienue kpucramioB. Cheponutel. BiausHue ToueuHslx 1e(eKTOB Ha POCT U MOp-
¢donoruro KpucTasuioB. Jlucnokanuy Kak HCTOYHUKHU CII0eB pocta. PopMHpPOBaHUE TBOIHHUKOB.

Penmeenozpaghus munepanos u penmeenocmpykmypHviti aHaIu3.

dusnyeckue OCHOBBI peHTreHorpaduu KpuctamioB. OTKPBITHE M CBOICTBA PEHTI'CHOBCKUX
nydeid. Jludpakiuus peHTT€HOBCKHX JIydel B KpucTauiax. Mojens Judpakini Kak OTpaKeHUE PeHT-
TCHOBCKHUX JIy4el OT aTOMHBIX IJIOCKOCTeH. YpaBHeHue bparra-Bynbda. [Ipumenenue peHTrenorpa-
Gbun 11 perieHus 3a1a4 Ka4eCTBEHHOTO U KOJMYECTBEHHOr0 aHanu3a. ba3bl peHTTeHOBCKUX JAAHHBIX
(6a3a nanubix PDF, MINCRY ST). UnauuupoBanue peHTT€HOBCKUX CIIEKTPOB.

Cmpykmypa u ceoticmea Kpucmaios.

Oxpacka kpuctayuioB. M30upatensHoe MOTJIOMIeHNE, KaK MPUYUHA TOSBICHUsT OKpacku. VH-
TepIpeTanus NpUposl OKPACKM MUHEPAJIOB B paMKax 30HHOH TEOPHH, TEOPUH MOJIEKYJIIPHBIX OpOH-
Tajged U TEOpUH KpUcTaimyeckoro noist. Onruyeckue cBoicTBa kpucramios. Ilpupona cBeTOBBIX J1y-
4yel U OCHOBHBIE NMOHATUS KPUCTAIUIOONTUKU. OCOOEHHOCTH COCTaBa U CTPOCHHUS JTIOMUHECLIEHTHBIX U
JIA3€pHBIX KPUCTAIIIOB. MarHUTHBIE CBOMCTBA KPUCTAJIIOB. MarHUTHBI MOMEHT JJIEKTPOHA U aTOMA.
OCOOEHHOCTH MarHUTHBIX CBOMCTB KPHUCTAJJIOB (JIMaMAarHETHKH, MapaMarHETUKH, (peppoOMarHeTUKH,
aHTU(eppOMarHeTuku, GeppuMarHeTUKN).

2. MuHepaJiorusi

Obwas uacme.

CoBpeMeHHass MUHEpAJIOTUsl KaKk HaykKa, ee cojepkaHue u 3anadu. [lonstue o Mmunepane. Oc-
HOBHBIE JTalbl HCTOPUU PAa3BUTUSA MUHepanoruu. CBs3p MUHEPAIOTUU ¢ APYTMMH HaykaMu. OCHOB-
HBIC HAIIPAaBJIICHUS B COBPEMEHHON MuHepanoruu. HaydyHoe u mpakTHyeckoe 3Ha4eHHE COBPEMEHHOU
MUHEPAJIOTUH.

Mopgonozus munepanos u MunepanbHuIX azpezamos.

OO0muk u radburyc kpuctamioB. CKpbITOKPUCTAINIMYECKUE arperarbl, KOHKPELUU, CEKPELUH U
ap. IceBmomopdo3er.



Quzuueckue c8olUCmea MUHepaos.

IIBer, uepta, OiecK, MPO3PAYHOCTH, TBEPIOCTh, CHANHOCTbH, yNEIbHBIA BEC, MAarHUTHOCTD,
JIEKTPOIIPOBOIHOCTD, IIOMUHECLIEHIIMS, pallOAKTUBHOCTD U Ap. CBsA3b (PU3HUECKHX CBOWCTB C COCTA-
BOM, CTPYKTYpOW M yCIOBHUSMHU 0Opa3oBaHUS MHHEpasoB (Tunomop¢usm). [Ipupona okpacku MuHe-
pajIoB.

Xumuueckuu cocmas MUHepanos.

MuHepaiibl Kak MHOTOKOMIIOHEHTHBIE CHCTEMbI IEPEMEHHOI0 COCTaBa. THIBI XUMHUYECKOU
CBSI3U B MUHepaJiaXx (MOHHAsl, KOBAJICHTHAs, METAITMUECKAs!, MEKMOJIEKYJIsIpHasi). ATOMHbIC U HOHHBIE
panuycbl. KoopauHanmoHHble 4yucla ¥ KOOPAMHAILMOHHBIE MHOrOrpaHHMKH. M3oMop¢usMm. Tumsl
nzomMopdubIx 3amenieHuii. [lomumopousm. [Homutunus. MertamukTHbIe MUHEpabl. AMOp(dHOE, CTEK-
71000pa3HoOe ¥ KOJUIOUTHOE COCTOSTHUE BEIIECTBA.

IIpoucxoorcoenue u usmeHnenue MUHepanos 8 npupooe.

[TonsTHE O mpoLEccaX MUHEPanoo0pa30BaHUs: MArMaTHYeCKOM: IErMaTUTOBOM, ITHEBMATOJIHU-
TOBOM, THJPOTEPMAILHOM, METaMOpP(PUUECKOM (B TOM YHCJE YIapHOM), METaCOMAaTHYECKOM, THIIEp-
reHHoM. PacnipocTpaHeHHOCTh MUHEpAJIOB B 3€MHOM KOpe U MaHTHH. [loapa3nenenrne MuHepaioB Ha
opo1000pa3yole, akIeCCOPHbIE, PyAHbIE, PEAKUE U BTOPHUHBIC.

Cospemennbie METO/IBI UCCIIEOBAHUS COCTABA U CTPYKTYPbl MUHEPAJIOB.

MeTtoapl CHEKTPOCKOIIMU TBEPIAOrO Tejla, PEHTTeHO(A30BOr0, PEHTICHOCIEKTPAIBHOTO H
PEHTIE€HOCTPYKTYPHOT'O aHAJIN30B, JIEKTPOHHON MUKPOCKOIIMH BBICOKOTO pa3petieHus u ap. [lonessie
METOBI TMarHOCTUKY MUHEPAJIOB.

Onucanue munepanos.

[TpuHUMDBL, JeXKalue B OCHOBAX COBPEMEHHBIX KiIacCHU(HKaImi MuHepaioB. Kpucramioxu-
MHUYECKasl CUCTeMaTHKa MUHEpanoB. MuHepanbHble BUbl M pA3HOBUIHOCTH.

Camopoonvie snemenmul. O0OIIas XapaKTEPUCTUKA U YCIOBHUS 00pa3oBaHUs B mpupone. Me-
TaJlJIbl: Melb, cepedpo, 30J10TO, HIEMEHTHI IIJIATUHOBOM rpynmsl. Hemeramnsl: anmas, rpagut, cepa.

Cynvguowl u ux ananoeu. O0uast XapakKTepUCTUKA U YCIOBHsI 00pazoBanus B mpupoze. OcHo-
BbI CUCTEMATUKHU CyJIb(UI0B U X aHanoros. [IpocTsie cynb(uabpl 1 X aHAIOTU: XaJIbKO3UH, FAJICHUT,
caneput, KHHOBaph, IEHTIAHIUT, MUPPOTHUH, HUKEJINH, aHTUMOHUT, aypUIIUTMEHT, MOJIMOICHHT, pe-
anprap. JIBoiHble Cynb(UIbl: XaIbKOMUPUT, CTAHHUH, OOpHUT. [lucynb(uasl U UX aHAJIOTH: MHUPHT,
KOOaJIbTHH, MapKa3uT, apceHONUPUT. CI0XHBIE CYIb(GUABI U UX aHAJOTH: OJEKIIbIe PyAbl, MUpapru-
PUT, IPYCTHUT.

Bopamui. O0mmias xapakTepucTHKa U ycJaoBUs oOpa3oBaHusi B npuponae. OcTpoBHbIE OOpaThI:
monBurut. Llenmoveunsie 6opaTel: ruapodopanut. KapkacHsie 60paThl: GopaIur.

Cunuxamei. COBpeMEHHOE IMPECTABICHUE O CTPYKTYPHBIX THIAX CHIMKATOB. OCHOBBI COBpE-
MEHHOW KPHUCTALTOXUMHUYECKON Kiaccupuranuu cuimkaToB. OcTpoBHBIe cuinkaThl. OO1as xapakre-
PHUCTHKA U yCIOBUs 00pa3zoBaHus B mpupojie. OCTPOBHbIE CHIUKATHI C H30JUPOBAHHBIMH KPEMHEKHUC-
JIOPOJHBIMH TETpasapamMu 0e3 100aBOYHBIX AHUOHOB: (DEHAKUT, BUJUIEMUT, MUHEPAIIbI TPYIIIbI OJIUBU-
Ha (u30MopdHbIe psinbl GopcTepuT-(hasmuT-TePPOUT), MUHEPAIIBI TPYIIIBI TPAHATOB (IHPOII, aJTbMaH-
JMH, CIIECCApTHH, TPOCCYIISAP, aHIPAIUT, YBAPOBUT, Ti- U Zr- coepiKaline TpaHaThl - MEJIaHUT, [IOp-
JIOMUT, KHUMIEHUT;, THIPOTPAHATHI), LUPKOH, TOPUT. OCTPOBHBIC CHUJIHMKATHI C H30JUPOBAHHBIMH
KPEMHEKHCIOPOAHBIMHI TETpadpaMu U JO0OABOYHBIMM aHMOHAMM: KHAHWT, aHJATYy3UT, CHJUIMMAHUT,
CTaBpOJIMT, TOMA3, TUTAHUT. OCTPOBHBIE CHIIMKATBI CO CIBOCHHBIMH KPEMHEKHCIOPOIHBIMU TETPAII-
pamMu (AMOPTOCHUIIMKATHI): KajaMHH. OCTpOBHBIE CHUJIMKAThl C H30JMPOBAHHBIMU U CABOCHHBIMU
KPEMHEKHCIOPOIHBIMH TETPAdIpaMu: IIOU3UT, SMUAOT, Be3yBHaH. OCTPOBHBIE CHIIMKATHI KOJIBIIEBOTO
TUna: 0epuill, KOpAUEPUT, TUONTA3, TyPMAJIUH, IBAUAIINT.

Llenoueunvie cunuxamol. O0IIAs XapaKTEpUCTUKA U YCIOBHs 0Opa3oBaHus B npupone. OcHo-
BbI KJIacCCU(PMKaLMK MHPOKCEHOB. PoMOnYeckre NUpOKCEHbI: MUHEPAJIBI PAJia SHCTATUT-(PEPPOCUITUT.
MOHOKJIMHHBIE TUPOKCEHBI: MUHEPAIBI Psiia KIMHOIHCTATUT-KIMHO()EPPOCHIIUT, MUHEPAIIBI pAja AU-
OIICUA-TeICHOEPTUT, aBIUT, STUPHUH, KaJIeuT, clogyMeH. [ITupokceHOnabI: BOIIAaCTOHUT, POJIOHMT.

Jlenmounvle cunuxamoi. O0IAs XapaKTEPUCTHKA U yCIOBUs 0Opa3zoBaHus B mpupoze. [loaxo-
bl K COBpeMeHHOH kiaccudukanuu amdpubonoB. PomOndyeckne ampuOOIbl: aHTOPUIUIAT, KEAPHUT.
MoHoknMHHBIE aM(pHUOOIIBI: MUHEPAIIBI PsiJia TPEMOJIUT-aKTHHOJIUT, POTOBbIE OOMaHKH.



Crnoucmsie cunuxamol u anoMOCUIUKaAmMul, OCHOBBI WX Kiaccupukauuu. OOuias xapakTepu-
CTHKa M YCJIOBUS 00pazoBaHus B ipupoie. CHIIMKATHI C IBYXCIOWHBIM MAKETOM: KAOJTHMHHUT, MUHEPAJIBI
IPYNIbl CEPIIEHTUHA (aHTUTOPUT, JTU3APAUT, XpU30TUi). CUIIMKATHI C TPEXCIONHBIM MaKETOM: TaJlbK,
NUPOPHIUINT, CHIOABI (MYCKOBHT, (JIOTONHT, OHMOTHUT, JICHUAOJIUT), MOHTMOPHUJUIOHUT, HOHTPOHHUT.
CunuKaThl ¢ 4YEThIPEXCIOMHBIM AKETOM: MUHEPAJIBI TPYIIIbI XJIOPUTOB (KJIMHOXJIOP, IIIAMO3HUT).

Kapracnvie cunuxameoi. O01mas xapakTepucTHKa U yciaoBusi oOpa3oBanus B npupoe. Kapkac-
HbIE ATIOMOCUJIMKAThl 0€3 J00aBOUYHBIX aHHOHOB: MOJIEBbIE MIMATHI (KaJHUEBbIE MOJIEBbIE IIMATHI - Op-
TOKJIa3, MUKPOKIIMH; TUTATHOKIIA3bl - allbOUT, OJMIOKIIa3, aHJIe3WH, J1adpaaop, OUTOBHUT, aHOPTHT),
neiuT, noutyuut, HedenuH. KapkacHble antoMo- U OepHITIOCUINKATHI C 100aBOYHBIMU aHUOHAMMU:
MUHEpajbl TPYNIbl CKANoauTa (MEHOHUT-MApPUAINT), KAHKPUHUT, COJAINT, Ja3yput. Bogoconepika-
1IMe KapKacHbIE ATFOMOCHIIMKATHI 0€3 100aBOYHBIX AHMOHOB (II€OJIUTHI): HATPOJIUT, AHAJIBIIUM, CTHIIb-
OUT (IECMUH), TCHIaHIUT.

IIpupoousie accoyuayuu MuHepanos.

Mazemamuueckue munepanbHvle accoyuayui.

[TonsiTue o marme, ee coctas. [uddepeHunanns Marmol pu ee ocThIBaHUU. JIMKBaLMs U Kpu-
cramum3anuonnas nuddepennuanus. [locienoBaTensHOCTD BBIACIEHUS TJIABHBIX CHIITMKATHBIX MHHE-
pasioB. Tunu4Hble MUHEpAJIbHBIE aCCOIMAIMH, CBA3aHHBIE C OCHOBHBIM U YJIBTPAOCHOBHBIM THUIIAMHU
Marmbl. MUHepaibHbIE aCCOLMALIMM B MECTOPOXKICHHUAX anMa3a, XpOMUTA, TATAHOMATHETUTA, TUIaTH-
HOMJIOB, alaTuTa.

MunepanvHvle accoyuayuu neemamumos.

[Tonsitue "nmermatut" 1 001Ias XapaKTEPUCTUKA IIETMAaTUTOBOTO Tporiecca. Pa3BuTue yueHus o
reHesuce nermMatuToB B padorax A.E. depcmana, ero nocienoBaTeneil M ONMMOHEHTOB. MUHepabHBIN
COCTaB TPaHUTHBIX MermMatutoB. OO0mas cxema KiacCU(pUKAlUU TPAHUTHBIX MErMaTUTOB, XapakKTep-
HbIC MUHEPATBHBIC aCCOLUAIINHU, CTPYKTYPHO-TEKCTYpPHBIE OCOOCHHOCTH U OTAeNbHbIe TUIbl. [l{enod-
HbIE MTErMAaTUTHI - CHEHUTOBBIE U He(DeTTMH-CUEHUTOBBIE.

MunepanvHvle accoyuayuu cCKapHos.

OO61mas xapakTepucTUKa KOHTAaKTOBO- METACOMAaTUYECKUX IPOIECCOB MUHEPATI000pa30BaHus.
N3BecTkoBBIe M MarHe3uanbHbIe CKapHbl. OOpa3oBaHHEe MUHEPAIOB U MUHEPATBHBIX acCOIUAIN B
ckapHax. TunuyHele 111 CKApHOB aCCOLMAIIMU PYIHBIX MHUHEPAJIOB.

Munepanvnvle accoyuayuu arbOUmMumos u epet3eHos.

[Tonsitus "anpOutut" 1 "rpeitzen". 30HATBHOCTh TPEU3EHOBBIX U CBSI3b C THAPOTEPMAITbHBIMU
accoLMalUsIMU.

T'uopomepmanvuvie munepanivhvie acCOYUAYUU.

CBsi3b THAPOTEPMANIBHBIX PACTBOPOB ¢ MarMarudeckuMu odaramu. CriocoObl mepeHoca u OT-
JIO’)KEHUS BEIIEeCTBAa B THAPOTEPMATIbHBIX pacTBOpax. TUNUYHbIE MUHEpAJIbHbIE acCOLMALUU B TUIPO-
TEepPMaJIbHBIX 00Pa30BaHUSIX.

MunepanbHuvle accoyuayuu unepeeHHbIX npoyeccos.

OOue ycnoBust ¥ (aKTOPHI, ONPENENAIONNEe XapaKTep TUIEPreHHbIX MPOIECCOB. 30HAIb-
HOCTb 30HbI OKHUCJICHUS, IPUYHUHBI 30HAJILHOCTU. Y CIIOBUS M 3aKOHOMEPHOCTH 00pa3oBaHMsI MUHEpa-
JIOB B KOpPE€ BHIBETPUBAHMUS MOPOJ. MuHepalbl, 00pa3yronecs: B KOpe BHIBETPUBAHUS U OCTATOYHBIE
MUHepaibl. MexaHuueckas U TUIpoXxuMHuueckas nuddepeHnumaius BeuecTsa Npu MUHeEpanooOpas3o-
BaHUU B 0cajikax. POCCHINM U UX TIIaBHEWIITNE MIUHEPAIBbHBIE accolai. MuHepasl, 00pa3yrommecs
py OMOTEHHBIX MPOIeccax 0CaAKOHAKOIIICHUSI.

Munepanvhvle accoyuayuu memamopphuyeckux oo6pazo8anuii.

Kpatkas (usmko-xumudeckas xapakTepuCTHKa MPOIECCOB 00pa30BaHUsS MHUHEPAJIOB MPH pe-
THOHATBHOM MeTaMmopdu3mMe. TUUYHbIE MUHEPAbHBIE ACCOIUAIIMU B PA3IMYHBIX 110 UCXOJHOMY CO-
cTaBy MeTamop¢uyeckux nopogax. Ilpumepsl MuHepallbHOHN accolMalu B MeTaMOp(HUUYECKUX Me-
CTOPOXKJICHUSIX: JKEJIE3UCThIE KBAPUUTHI, CUIUIMMAHUT-TMCTEHOBBIE MTOPOIbl, MECTOPOKICHUS HaXK]1a-
Ka, KOpYH/1a, rpaduTa, OKHCHO-CHJIMKATHBIX MapraHIEeBbIX py. "Anbnuiickue" XKuibl. Y JapHbIA (MM-
MAKTHBIN ) TPOIIeCC MUHEPaIo0Opa3oBaHusI.



YueOHO-MeTOANYECKOE O0ecneueHre U HHPoOpMaLMOHHOe o0eceyeHre NPOrpaMmbl
BCTYNHUTEJHHOI0 HCTIBITAHUS B ACTMPAHTYPY MO HAYYHOH CENUATBHOCTH
1.6.4 MunepaJgorusi, kpucrajaiorpadus. ['eoxumus, reoxXumMmuyeckne MeTOAbI MONCKOB
MOJIe3HBIX HCKOMAaeMBbIX

OcHoBHasi IMTEpaTypa:

botixo, C. B. Kpucramnorpadus u munepanorus. OcHoBHbIE IOHATHS: yueOHOe mocooue/boiiko C.B. -
Kpacnosipck: COY, 2015. - 212 c.: ISBN 978-5-7638-3223-5. - Tekct: snextponsbiid. - URL:
https://znanium.com/catalog/product/550292 (mara oGpamienus: 07.02.2023). — PeskuM gocTyma: 1mo
IIOAITMCKE.

bparuna, B. U. Kpucramnorpadus, Munepaioruss 1 000raIieHie mojae3HbIX HCKOMMAeMbIX [ DJIEKTPOH-
HbIN pecypc]: yue6. mocooue / B. U. bparuna. - Kpacnosipck: Cub6. denep. yu-t, 2012. - 152 ¢. - ISBN
978-5-7638-2647-0. - Tekcr: anextponnsiii. - URL: https://new.znanium.com/catalog/product/492236
(mata obpamenus: 07.02.2023). - PexxuMm gocTtyma: 1mo mojrrcke.

Bbounapes, B. I1. OcHOBbI MuUHEpaNOTuu U KpUcTAIorpaduu ¢ dJIEMEHTaMH TeTporpaduu: yueObHoe
nocobue / B. I1. bornapeB. — MockBa: ®OPYM: UH®PA-M, 2023. — 277 c., [32] c. uB. wi. —
(Beicmiee  o6pazoBanme). - ISBN 978-5-00091-780-0. - Tekcr: osnekrponusii. - URL:
https://znanium.com/catalog/product/2017317 (mata obpamienus: 07.02.2023). - Pexxum jgoctyna: mo
MOJINUCKE.

Amnukuna, B. . OcHoBbI kpuctamuiorpadguu u aeeKkTbl KPUCTANTUIECKOTO CTPOCHUS [ DIEKTPOHHBIH
pecypc]: Tlpaktukym / B. U. Aunkuna, A. C. Camaposa. - Kpacuosipck: Cu6. dhenep. yu-t, 2011. - 148
C. - ISBN 978-5-7638-2195-6. - Texcr: 3JIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/441367 (mata o6pamienus: 07.02.2023). - Pexxum goctyma:
IO TIOJIITHCKE.

JlonotHUTE/ILHAS JIUTEpaTypa:

Cymumenko, JI. M. O6mas texHosorusi cunukaroB: yueOHuk / JILM. Cymumenko. — MockBa: MH-
®PA-M, 2020. — 336 c. — (Cpennee npodeccruonanpHoe oobpazoBanue). - ISBN 978-5-16-009741-1.
- Tekcr: amextponnsiii. — URL: https://znanium.com/catalog/product/1070212 (mara oOpaiueHus:
07.02.2023). - Pexum qocTyma: mo MomucKe.

Epemun, H. H. 3anumarensHas kpuctamiorpadus: yueonoe nocooue / H. H. Epemun, T. A. Epemuna.
— Mocksa: MIIHMO, 2013. — 148 c¢. — ISBN 978-5-4439-2154-9. — Texkcr: 3neKkTpoHHbI // JlaHb:
aJIeKTpoHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/56566 (mara oGparineHus:
07.02.2023). - Pesxxum noctyma: Juist aBTOPU3. MOJIb30BATEICH.

Epmomnos, B. A. Kpucramnorpadusi, MUHEpaIoTus U T€OJOTHsI KAMHECAMOIIBETHOTO CHIPhs : ydeOHOE
nocobue ans By3oB / EpmonoB B. A. , JlynaeB B. A. , Moceiikuun B. B. ; I[Tog pen. B. A. Epmornoga. -
Mocksa: M3gaTenbcTBO MOCKOBCKOTO TOCYIapCTBEHHOTO TopHOTO yHUBepcuTera, 2009. - ISBN 978-
5-98672-151-4. - Tekcr: snekrpounsii // OBC "Koncynprant cryaenta»: [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785986721514.html (mara obpamienus: 07.02.2023). - Pe-
KM JIOCTYTIA: TI0 TIOJITHCKE.
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