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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

Lenpto ocBoenus maucturuuHbl “Tlerporpadus’™ sBIsSETCS MOATOTOBKA CTYJICHTOB K
CaMOCTOSITCILHOMY  BBITIOJHCHHIO  TMETPOrpaUuecKux  HUCCICIOBAaHUN ¢ TPUMEHEHUEM
pa3IMYHBIX TeOJIOTUYECKUX MeTojoB. llomydeHue cTyaeHTamMu HEOOXOAMMBIX HABBIKOB IS
WCCJICIOBAHMSI TOPHBIX TOPOJ W MHUHEpajaoB. MeToasl meTporpaduuecKkux HCCIea0BaHuN
MO/pa3/iesICHbI:

1) reosloruuecKoe U3y4e€HUEe rOPHBIX MOPOJI B MOJIEBBIX YCIOBUSX;

2) nabopaTropHoe U3y4eHUE TOPHBIX TTOPO/I;

3) BKCHEPUMEHTAIbHOE U3YUYE€HUE TOPHBIX ITOPOJ;

4) Teoperuueckoe 006001IICHHE.

B pesynbraTe KOMIUIEKCA TEOPETUYECKUX U MPAKTUUYECKUX 3aHATUH Yy CTYyACHTA
dbopMUpyeTCsT CBSI3HOE KOHIICTITYaJIbHOE TMPEACTABICHUE O NPOBEACHHH METPOrpaduuecKux
HCCJICI0BAHUI TOPHBIX TIOPOJI.

1.2. 3agauyn AMCOUILIAHBI

3anaun uzyuyeHus aucuuiuiMebl «llerporpadus» HEOOXOAMMO pPACKPHITH HA OCHOBE
tpeboBanuit ®I'OC BO k QopMupoBaHUIO KOMIETEHLUH, KOTOPBIMHM JOJDKHBI 00JIafaTh
CTYACHTHI TP YCBOSHHH CTYACHTAMH HAYYHBIX OCHOB IETPOTrpaguuecKuX HCCICIOBaHUHU, C
IPUMEHEHHUEM Pa3IMUHbIX METOJ0B IIPU U3YUYEHUH FOPHBIX MOPOI;

— c(hopMHUpOBaTh y CTYJEHTOB ITOHMMAHUE OIPEAEICHUS] FOPHBIX MOPOJ, UX COCTaBa,
CTPOCHUS U CBOWCTB, (PU3MKO-XMMHMUYECKHUX YCIOBUH (OPMHUpPOBAHUS MOPOA, KOTOPOE
HE00X0/IMMO BCEM HayKaMm 0 3emie.

— NpUOOpPETeHHE CTYIEHTAMU HABBIKOB IPOBOJUTH HKCIIEPUMEHTAIbHBIE UCCIIeI0BAHUS
TOPHBIX OPOJ], MOJICJIUPYIOIINE IPOLIECChl UX 00pa30BaHUs U NOCIEIYIOIMX IpeoOpa3oBaHuil B
JUTOTEHE3e.

ObbexTamu Mpo(hecCHOHAIBHON EsTeIbHOCTH BBITYCKHUKOB, OCBOMBIIMX IPOTrpaMMy
OakanaBpuaTa, SBJSIOTCS TOPHBIE MOPOJBI U T'EOJOrMYECKHE Tela B 3€MHOH Kope, rOpHbIE
BBIPaOOTKH.

1.3 MecTo AucuuiuinHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

HucuurumHa «Ilerporpadus» otHocuTcst k oOs3aTenpHON wactu broka 1 yyeGHOrO
waHa. B cooTBeTcTBHM ¢ pabovynM y4eOHBIM IUIAHOM JMCIUILUIMHA U3ydaeTcs Ha 2 Kypce IO
ouHOH opme 0OyueHus. Bug npoMexyTOUHOH aTTecTaluu: K3aMeH.

[IpenmectByroniue cMexHble TUCHUIUIMHBI LUKIOB b1.b (6a3oBas yacTh) JIorHyecKku u
COJIEpXKATEIHbHO B3aMMOCBSI3aHHBIE C H3ydeHHeM aaHHOW auctuiuimHbl: b1.0.19.01 «OO0mas
reosjorusi», 51.0.19.02 «Munepanorus ¢ ocHoBamu kpucramiorpapun» 61.0.19.03 «JIuronorus
C OCHOBaMH ceIuMeHTOoNorun», 51.0.16 «XuMusy.

[locnenyromue  AMCUMILIMHBL, Ui KOTOPBIX  JaHHAas JAMCLUIUIMHA  ABIIAETCSA
OpE/IIeCTBYIOIIeH, B COOTBETCTBMM ¢ ydyeOHbIM miaHoM: b1.B.06 «I'maporeonorus
MecTOpokaeHui HepTH U raza» , b1.B.02 «O06mas reomopdonorus» b1.B.03 «I'uaporeonorus,
UH)XeHepHas reojorust U reokpuosorus»; b1.B.OJ[.5 «I'eonoro-reopusnueckue MeTObI
UCCIICIOBaHMsI ~ TPOAYKTUBHBIX  oTioxkeHuit», bl1.B.05 «HedrerazoBas  muronorusy»,
b1.B./1B.02.01 «JIutorenes ocagounsix 6acceitnoBy», b1.B.14 «OcHoBbI nerpodusukuy», b1.B.20
«ITpombIciioBast reosorus u pazpaboTka MECTOPOXKICHUIM HEPTH U Taza» U ApYyrue .

JlucuumiuHa npeaycMoTpeHa OCHOBHOM oOpa3oBarenbHoi mporpammoit (OOIT) Ky6I'y B
00béme 3 3aderHpix eawHuI] (108 dwaca, ayauTopHbie 3aHsaTHs — 50 Yaca, camOCTOsSTEIbHAS
paboTta — 27 yaca, UTOTOBBI KOHTPOJIb — K3aMEH).



1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHs] MO JUCHUIUIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHONH MPOrpaMMBbl
N3yuenne nmaHHoW  y4yeOHOW  mucimmuiiHbl — «lletporpadus»  HampaBieHO Ha
dbopMUpoOBaHKEe y 00YJIAOIIUXCS CICAYIONNX KOMITETCHITUH!
Pe3ynbTarhl 00yueHus O AUCIHUILTAHE
(3Haem, ymeem, eraoeem (HABbIKU U/UNU ONbIM
oesimenbHoCmu))
OIIK-2 Cnoco0eH NpUMEHSATh TEOPETHUECKHE OCHOBBI (PYHIAMEHTAJIBHBIX T'€0JIOTMYECKHX
JUCIUIUIAH TPY PEIISHUH 3a/1a4 MPOodECCHOHATBHON AeSITETLHOCTH
HOIIK-1.1. ®opmynupoBKa HHAXNKATOPa | 3HATH: TOPHBIC MIOPOJIBI B COOTBETCTBHH C
YCIOBUSIMU X 00pa30BaHUs MO TEHETUYECKUM
kiaccam. DanuanbHble YCIOBHS 00pa3oBaHus
MarMaTU4ecKux U MeTaMop(UUYECKuX Mopo/.

Kon n naumeHnoBanue nHaukaropa™
MOCTHIKEHUS KOMIIETEHIINU

YMeTh: OIIMCHIBATE MarMaTHYECKHUE U
MeTaMop(ruYecKre TOpPOIbl BU3YaTIbHO U C
IIOMOIIIBKO MHUKPOCKOIIA, BBIACIATH
OPOI000pa3yIoLIe MUHEPAIIHI.

BuiaseTs: IOCTPOCHUSMHU CXEM PACHPOCTPaHEHUs
JUTOTHIIOB W MHHEPAJIbHBIX  acCOIMALUI
MarMaTHYeCKUX U MeTaMOp(pUUECKUX MOPO/I.
IIK-1 CnocoGeH cobuparb, MHTEPIPETHPOBATH U 000OIIATH TEOJIOTHIECKYIO M IIPOMBICTIOBYIO
UH(POPMALIHIO, CTPOUTH I'€OJIOTHYECKHE M I'€0JIOrO-IIPOMBICIOBbIE MOJENN HedTera3oBbIX
3aIeKEH

NIIK-1.1. ®opmynnpoBKka HHIUKATOPA 3HaTh: - o00pa3oBaHUE OCAJOUHBIX IOPOJ,
nuTodanuaaIbHbIe 00CTaHOBKH npu
¢dbopMHpOBaHUN  OOJIOMOYHBIX, BYJIKAHOT€HHO-
0CaJI04YHBIX, XEMOT'€HHBIX U OPraHOI'€HHBIX IOPO/I,
UX MTOPOJ1000pa3yOIIe MUHEPATIBI.

YMeTb:  ONUCBHIBaTH  OCAJ0YHBIE  MOPOJBI
BU3YaJIbHO U C TIOMOIIBI0 MUKPOCKOIIA, BBIIEIATh
opo1000pa3yrole MUHEpajbl, U OINpPeNesITh

¢anuanbHbIe OCTaHOBKH. IIpoBoauTs
KOMIIJIEKCUPOBAaHUE re0JI0r0-ITPOMBICIIOBBIX
JAHHBIX W IOCTpOEHHE Mojesei HedTerasoBbIX
3aJIekKEN.

Baaners: cpencTBamMu IIPOrPaMMHOTO
o0ecreyeHnss aHauu3a M KOJIMYECTBEHHOIO
MOACIIMPOBAHUSA CHUCTEM npu aHaJIure
neTporpaduyeckux " nerpoduznyecKux

aHAJIM30B JUIS  ompeaeneHus (HOpMHUPOBAHMS
TOPHBIX TIOPOJ, MW METOJaMHU  IIPOBEICHUS
PEKOHCTPYKIMH  ocajgkoHakoruieHus. COopoM,
uHTepnperanued U 00O0OIIEHHWEM  TeoJoro-
reou3n4ecKor ¥ MPOMBICIIOBOIM HH(OpMAIIHH.

Pesynprarhl 00yueHHs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00Yy4aroOIIUXCsl B COOTBETCTBUH C YTBEPKACHHBIM
y4€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTArOTCS C(HOPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUEHHSI.




2. CTpyKTYypa U cofep:KaHMe JUCHMIITIHHbI

2.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OO0r11as Tpy10EMKOCTh TUCHUILUTUHBI COCTaBisieT 3 3adeTHbIX eaunuil (108 yacos), ux
acmpe/IeNIeHre TI0 BUJIaM paboT MPEJICTaBICHO B TaOIUIE

Bunst pabot Bcero Dopma o0yueHus
4acoB OYHO- 3a04yHas
ounas 3a04yHas
3
ceMecTp Kypc
CeMecTp ceMecTp
(gacer) (gacer)
(gacel) (gackr)
KonrakTHasi padoTa, B TOM 4HcJIe: 108
AyauTopHble 3aHATHS (BCEro): 50
3aHATHUS JEKIIMOHHOTO TUIIa 16/4
71a00paTOPHBIE 3aHATHS 34/8,5
MPaKTHYECKUE 3aHATHS
CEeMHHApCKHE 3aHSATHS
Ykasvisaromes 6uovl pabom 6
CcoOmeemcmeul ¢ y4ebHbIM NIAHOM
Huas koHTaKTHasi padora:
KonTpomis camocTosTenbHOM paboTh 4
(KCP)
[Ipomexxyrounas arrecrarus (MKP) 0,3
CamocrosiTesqibHAsi padoTa, B TOM
qucie:
Kypcosas paboma/npoexm (KP/KII)
(noozcomoexa)
Koumponvhas paboma
Pacuémno-epaghuueckas paboma (PI'P)
(noocomoexa)
Peghepam/>cce (noocomoexa)
Camocmosmenvroe usyueHue pazoenos,
CAMON0020MO8KA (npopabomxka u
NOGMOPEHUe NeKYUOHHO20 MAMEPUana u
Mmamepuana — y4eOHUKO8 U YYeOHbIX
nocooull, N0O20MOBKA K 1a060PAMOPHLIM U
NPAKMUYECKUM 3AHAMUAM, KOJIOKEUYMAM
um.o.)
[MoaroroBka K TeKylieMy KOHTPOIIIO
KonTpoas:
IToaroroBka K sK3aMeHy
O0masn 4ac. 108
TPY10€MKOCTh B TOM YHCJIe
KOHTAKTHast
padora
3a4. ey g

2.2 ConepxxaHue QM CUUILTHHBI

Pacnipenenenne BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3jesiaM JUCIUTIITUHBI.

Pasnenbr (Tembl) AMCHUMIUIMHBI, u3ydaemble B 3 cemectpe (2 xypce) (ounas ¢hopma
00yueHust)



Konngectso yacos
A Bueaynut
No HanmenoBanwue pa3zenon (Tem) yAuTOpHas opHas
Bcero pabota
pabora
JI 113 JIP CPC
1. MarMaTiyecKue mopoIsl 11 3 4 4
2. Mertamopduueckre opoIs! 11 3 4 4
3. MeTacomMaTu4ecKue noposl 8 1 4 3
4, OcatouHbIe MOPOJIBI 8 1 4 3
5. O0J1I0MOYHBIC TIOPOBI 11 2 6 3
6. BynkaHoreHHo-ocalouHbIe TOPOBI 9 2 4 3
7. KapOoHatHble mopoasl 8 2 4 4
8. XeMOTeHHbIE ¥ OPraHOTEeHHBIE TIOPOJIbI 101 2 4,8 3,3
HUTOI'O no pasdenam oucyuniurvl 76,1 | 16/4 34,8 27
Konrpoiss camocrositensHoi pabotsl (KCP) 4
[Tpomexyrounas arrecrauus (UKP) 0,3 0,3
IToAroToBKA K TEKYLIEMY KOHTPOJIIO 26,7
OO01mas Tpy1I0eMKOCTb 0 AUCIUTUINHE 108

[Tpumeuanue: JI — nexuun, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — mabGopaTtopHbie
sansitusi, CPC — camoctositenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCHUNIUHBI
2.3.1 3auaTus JeKIMOHHOr0 THIIA

HanmeHnoBanue pasnuena dopma Tekymero
pasi Copneprxanne pasnena (TeMbI) P yi
(TemsI) KOHTPOJISA

1. Beenenue B Marmatuueckue TOpoAbl pa3leNsAtoTCs, MNPEkKJe BCEro, IO T
nerporpaduro (daupanpHBIM  yCIOBHSM 00pa3oBaHMs Ha TpH Kliacca:
MarMaTuyeckue NopoJsl |IIIyTOHWYECKHe,  BYJIKaHWYEeCKHEe U runabuccajbHbIE.
IImyTOHMUECKHEe MOPOJBl KPHCTAIIM3YIOTCS B aOHCCaTbHBIX
YCIOBUSIX, 00pa3ysch MyTeM MHTPY3UH (BHEAPEHUS pacIuiaBa),
MO3TOMY HX Ha3bIBAIOT WHTPY3UBHBIMH. ByikaHuueckue
MOPOABI 3aCTHIBAIOT HA 3€MHOW IIOBEPXHOCTH, 00pa3ysch
myreM 3Qdy3un  (M3MUSHHA), TOITOMY  Ha3BIBAIOTCS
3¢ y3UBHBIMA WIN M3MUBIIMMHUCA. [ MabuccaibHble TOPOJIBI
KPHUCTAJUIM3YIOTCSL (MM 3aCTBHIBAIOT) B ITOJIYTNTyOMHHBIX
YCIIOBUSIX U, [0 CYTH, SBJISIFOTCSl YACTHYHO M3JMBLIMMUCS, T. K.
3aCTBIBAIOT OJIN3 MOBEPXHOCTHU U MOTYT YaCTUYHO M3IMBATHCS
Ha  TOBEPXHOCTh,  IO3TOMYy HMX  €le  Ha3bIBaIOT
CyOBYJIKAHUYECKUMH.
2. MeTtamopdudeckue TIOPOJIBI UMEIOT ocobbIe T
HNOJHOKPHUCTAIIMYECKHE  CTPYKTYPHI,  BO3HHKAIOIIHE B
pe3ynpTaTe MEepPeKPUCTAUIM3ALMM  BEUIECTBA B  TBEPJOM
cocrosHuu.  JlmHammdeckuit  Metamopdmsm.  [Ipomecc
00pa3oBaHMs TOPHBIX NMOPOJ B TIIyOMHHBIX CIIOSX JUTOC(EPHI
1mojJi  AEHCTBMEM  BBICOKMX  JaBJICHHWH  Ha3bIBaeTCA

JMHAMHYECKUM MeTaMoppu3MoM WITH

Meramopduueckue  |[auHamMoMmeramopdusmom. Ilponeccsl u3MeHeHus 3aechk Ooee
HOPO/IBI riyOOKHe, YeM IPHU JrareHe3e YIUIOTHEHUs, ISHCTBYIOLIEM Ha
6onee MalblX  INIyOMHax. PaccmoTpeHHBIE  BHJBI

MeTamMop(du3Ma HOCAT MECTHBIH XapakTep: KOHTAKTOBBIN
MeTaMop(u3M CBSi3aH C OdYaraMH BHEIPEHUS MarMel,
JUHAMOMETaMOP)H3M — C TEKTOHHYECKUMH SBICHUSIMH.
Hapsimy ¢ HuUMH BO3HHKaeT MeTaMOp(hU3M, OXBaTBHIBAIOIIMN
rpoMajHble TUIomanun u o0bembl. Takoil MeTamopduzm
HA3bIBAIOT PETUOHAJIBHBIM

3. IIponeccer METacoMaro3a PpacIpoCTPaHEHBI npu T
(OPMHPOBaHUM TEIMaTHTOB M T'HIPOTEPMalb-HBIX PYIHBIX
XWJI. MBI paccMOTpHUM J1Ba HauOoJjee NMPAKTUYECKH Ba)KHBIX
KOHTAaKTOBO-METaCOMAaTUYECKUX Mpolecca - 3TO CKapHOBBIN
IIPOLIECC U BOSHUKHOBEHUE IPEH3EHOB.

MeracoMaTnuecKkue
MOPO/IbI




HauOonee CcHIBHO SBJICHHS KOHTaKTOBOTO MeTamopdusma
MPOSIBIIAIOTCS MIPU BHEIPEHUH TPAHUTHON MHTPY3UH B TOJIILY
kapOoHaTHBIX TOpoA. OHM pearupyrT Mexay co0oi, B
pe3ynapTaTe uYero oOpa3yercsi KOMIUIEKC HOBBIX MHUHEPAJIOB,
XapaKTePHBIX HCKJIIOUUTENBHO Ml 30HBI KOHTAaKTa JTUX
MopoJI. 3eCh 0053aTENFHO MPUHUMAIOT YYACTHE JKUIKUE WIIN
ra3000pa3Hble PaCTBOPHI, KOTOPHIC IPUBHOCAT OJHHU U YHOCAT
JIpyrue KOMITOHEHTHI, T.€. BBI3BIBAIOT METAaCOMaTHYECKOe
3aMemieHne. VICTOYHMKOM 3THX  pPacTBOPOB  SBISAETCS
OCTBIBAIOLIMI MarMaTH4eCKUil oyar, OT KOTOpOro B
3aBHCHMOCTH OT YCIIOBHH MOTYT OTHEJATHCS Ta3oBas WIH
KHUIKas ¢asa.

OcaouHbIe TOPOJIBI

HcTopus oO6pa3oBaHus U CYIIECTBOBAHUS OCAIOYHBIX MOPOJ B
muToc(epe MOApa3eisIeTcs Ha IIECTh IOCICAOBATEIbHBIX
craauii: 1.Cranus runeprenesa (. OCHOBHasI Macca 0Cal0uHbIX
mopoJT JOPMHUPYETCS B PE3YJIbTATE MPOIIECCOB BHIBETPHUBAHUS
(HazemHoro 1 oABOAHOTO) [Iporiecchl BRIBETPUBAHUS BEAYT K
Pa3pyIICHUIO MOPOJ, UX U3MENLUYCHUIO BIUIOTH JI0 MEPEXoia
YacTH BEIICCTBA B KOJUIOMIHOE M PACTBOPEHHOE COCTOSHUE.
2.Cranus mepeHoca MOOHMII30BaHHOTO BelecTBa (MOTOTCHE3)
[Ipormecchl 3po3un U IeHYAANH, Pa3BUBAIOIIHECS B 00JIACTSIX
BEIBETPUBAHMSA, MPHBOASIT K TOMY, 9YTO  MPOAYKTHI
BEIBETPHBAHMSA  HAYMHAIOT  IepeMemarbes, 3a  CUeT
TPaBUTAIMOHHBIX CHJI, TIOCTOSIHHBIX U BPEMEHHBIX BOIOTOKOB
u 1.4. 3.Craaus ocaxxaeHusi MmaTepuana (cequmeHTorenes). Ha
CTaIuM CCIMMCHTOTCHE3a MPOUCXOJUT MPOCTPAHCTBEHHOE
pazo0rienue win auddepeHnuays IPUBHECEHHOTO B 0acCeiiH
ocajsikoHakoruieHust BemectBa. 4. Craausi mpeoOpa3oBaHUs
ocaJika B 0CaJ0OUYHYI0 TOPHYIO MOpoay (nuareHes). Jluarenes —
3TO COBOKYITHOCTh IPOIECCOB TMPEOOPA3OBAHUSA PHIXJIBIX
0CaJIKOB B 0CaJOYHBIC TOPHBIC TIOPOABI B BEpXHEH 30HE 3eMHOU
KOpel. Brimemstor panHui nuareHe3 ((DU3HKO-XHMHIYECKOE
YpaBHOBEUINBA-HUE COCTaBa OCaJKa) W TO3THUN JHATCHE3
(mepepacnpeneneHue BemecTBa ¢ 00pa30BaHUEM Pa3IMIHBIX
MUHCPAIGHBIX  CTSDKCHU). 5.Ctamuss  CyLIECTBOBaHMS
ocamoyHoil mopomel B Jmrocepe (karareHes). Ilox
KaTareHe30M YacTO MOJPa3yMEBAIOT CTAIMIO CYIIECTBOBAHHUS
COOCTBEHHO MOPOJBI NMPH MOTPYKEHUH OCATOYHBIX HMOPOI B
nmutochepe. 6. Ctanus nepexoia 0cagouHON TOPHOU IOPOIBI B
MeTamopduueckyro (Merarenes). Ha 3Toil ctaauu ocamouHbie
ITOPOJTBI IPEBPAIIAOTCS B METaMOp(UIECKHUE.

O06510MOUHBIE TIOPOABI

CylecTByeT HECKOJIBKO KiIacCH(pUKAUii 00JIOMOYHBIX TOPO/I.
Haubosee pacmpoCTpaHEHHOW SIBISICTCS — KJIaCCHU(DHUKAIIHS,
OCHOBaHHasi Ha pa3MEpPHOCTH OOJIOMOYHOrO MaTepuana
(cTpykTypHas KJaccuUKaIus). Knaccugukarust
00JIOMOYHBIX MOPOJI IO PA3MEPHOCTH CJIAralOIUX MX YaCTHII,
CTETICHH X OKATaHHOCTH M ClIeMeHTHpOBaHHOCTH. [To u3uko-
MEXaHUYECKUM CBOWMCTBaM OOJIOMOYHEIC ITOPOJBI JCISATCS Ha
CIICMECHTHPOBAHHBIE H PHIXJIBIE. B  CIEMEHTHPOBaHHBIX
00JIOMOYHBIX TIOPO/IaX BEIJICISIOT IBE OCHOBHBIC CTPYKTYpPHBIC
KOMIOHEHTHI: 00JIOMOYHBIE 3¢pHA M IIEMEHT.

BynkanoreHnHo-
0CaJlo4HbIe IOPObI

[Mupoknactuyeckne mopopl o cocrary Aeisres Ha: 1. Tydsr;
2. Tyddwutser; 3. Tydomoponsl. Bynkanuueckuit tyd — 310
ropHas mopoxa, Oomee uwem ©Ha 90 % ciokeHHas
BYJIKAHOTEHHBIM OOJIOMOYHBIM MaTepHaJoM. XapaKTepHOH
0COOEHHOCTBIO TY(OB SIBIISIETCS YTIOBATOCTH OOJIOMKOB U HUX
HEOTCOPTHPOBAaHHOCTH. [1o cocTtaBy 00IOMKOB Ty(BI AEIATCS
HAa  CIEAYyIONINEe  PA3HOBHIHOCTH:  JIMTOKJIACTHYECKHE,
COCTOSAIINE u3 00JI0MKOB TOPHBIX TOpoJ;
KPHCTaJUIOKJIACTHUECKHE, cocrosimye  uU3  OOJIOMKOB
MHHEPAJIOB; BUTPOKIACTHYECKUE, COCTOAIINE U3 OOJOMKOB
BYJIKAHWYECKOTO CTEKJIA




KapOoHaTtHble Opo/ibl

I'maBHBIE TOpoOnOOOpa3yomMii MHMHEpaJl 3THUX MOpOX -
KaJbIMT, B MEHBIICH CTeneHH - N0JoMUT. COOTBETCTBEHHO,
HauOoJiee PaCIPOCTPAHCHHBIMH CPEIX KapOOHATHBIX MOPOJ
SIBIISIIOTCSL  U36ECMHAKU - MOHOMHUHEpANIbHBIC — IOPOJIBI,
cocrosmme w3 Kampiura. CBOHCTBA, MPHUCYIIHE 3TOMY
MHUHEpaJTy, MOTYT OBITh HCIOJBH30BAHBI MJIS ONPCACICHHUS
HM3BECTHAKOB. 1[BeT M3BECTHIKOB OOBIYHO CBETIIBIN - OECIIBIH,
CBETJIO-KENTHIH, CBETIO-CEPHI, HO MPUMECSIMH MOXKET OBITH
W3MEHEH B JIIO00M, BIUIOTH A0 4epHOTO. VI3BEeCTHAKH OBIBAIOT
XUMHUYECKOTO u OpPTaHOTEHHOTO (buoreHHoro)
mpoucxoxaeHus. llepBeie 00pa3yroTCs TPH  BHIAICHUN
KaJIbIMTA U3 BOA MOpEii, 03ep, MOA3EMHBIX BOJI.

XeMOTreHHBIE U
OpraHOre€HHBIE MOPOJIbI

XUMHYECKHe H  OpPraHOreHHbIE MOPOJBI  00pa3yrTCs
NMPEUMYIIECTBEHHO B  BOAHBIX OacceitHax. Crpykrypa
XUMHUYECKHUX (XEMOTEHHBIX) MOPO]T ONIPECIIACTCS arperaTHbIM
COCTOSIHUEM MUHEPAJIOB MX CJATalOIIUX - KPUCTAJUIMYCCKUM
win aMOophHBIM M pa3MepaMd KPHCTALTHYCCKUX 3EPCH,
CTPYKTYpa OPTaHOT€HHBIX IOPOJI - COCTOSIHUEM CJIATAFOIIUX MX
OPraHUYCCKUX OCTATKOB U MPUHAIICIKHOCTHIO OPTaHM3MOB K
TeM WiIM WHBIM rpymnmnam. Kiaccupukanusi XeMOTeHHBIX U
OpPTraHOTEHHBIX TOPHBIX MOPOJ OOBIYHO TMPOU3BOAMUTCS IO
XMMHUUYECKOMY COCTaBY CIIArafolMX UX MHUHEPAJIOB.

2.3.2 3aHATHSA CEMHUHAPCKOI0 TUNA (IPAKTHYECKHe / CEMMHAPCKUE 3aHATHA/
JabopaTropHbie padoThl)

Ne

HaumenoBanue pa3nena

Tematuka 3aHsTHII/pabop

dopMa TeKy1ero

(TemsI) KOHTPOJISA
1. Onucanne MarmMaTHdecknx mopoja. MccrmemoBanust B 1IP-1. VO
MOJISIPU3ALHOHHOM MHKPOCKOTIIE ’
JlnarHocTiyeckne TPHU3HAKKM M XapaKTepHCTHKa MHHEPAIOB
MarmatHueckue opossl [MarMaTudeckux mopoi. Omucanue mum@os Marmatnieckux (JIP-2
OpoA
OmnucaHne KepHAa MarMaTH4ecKHX IMOpOJ M3 KUMOEPIUTOBOMH
Tpy6OKH JIP-3, YO
2. Mertamopuueckue Onucanue MeTaMop(pUUECKUX IOpOJ JIP-4, YO
IIOPOJIBbI Onucanue nur@oB MeTaMOpPUUECKUX TTOPOT JIP-5
3. OnucaHue MeTacoMaTHYECKHX MOPOJbl M ONpe/esieHHe HX 1IP-6. YO
Meracomatuyeckue obpazoBaHus ’
MOPOJIBI [Mpu3naku METACOMATHIECKUX  MOPOA,  OMpEiCNeHNe| y, -
MECTOPOXKICHU I
4 Onpeneneare 00pa3o0BaHUN 0CAJTOYHBIX TTIOPOI. JIP-8, YO
Ocafo4yHbIe TTOPOJIBI -
Onwmcanne panuanbHBIX YCIOBHA JIP-9
5 Omnrcanue 00JOMOYHBIX ITOPOT JIP-10, YO
O6siomounsie opoabl  |Onmcanue NUMGOB 00JIOMOYHBIX TTOPOJT JIpP-11
Kosnexropckue cBoificTBa 007I0MOYHBIX TOPOT JIP-12
6  |BynkanorenHo- Onucanue mopoJ] ByJIKaHOTEHHO-0CAI0YHBIX MTOPOJT JIP-13, VO
0CaJOYHBIC MOPOJBI Onucanue nuudos tydhutoB JIP-14
7 Omnucanue KapOOHATHBIX MIOPO. JIP-15, YO
KapOoHnatHble mopoasl
Onucanue mur¢oB KapOOHATHBIX TTOPOJT JIP-16
8 OmnucaHue COJICHBIX MOPOJ JIATEPUTOB, OOKCUTOB JIP-17, YO
XeMOTeHHbIE u|Omucanne, ¢ochopuros, ¢(HeppoIUTOB, MaAPTaHIEBHIX H 1IP-18. VO
OpraHOTeHHbIE TIOPOJbl  |KPEMHHUCTBIX MTOPOJ ’
Onucanne KaycTOOHOJIUTOB JIP-19, YO

3ammra naboparopuoii pabotsl (JIP), ycruerit onpoc (YO), rectupoBanue (T) u T.14.

IIpu  wn3yuyenun

JAUCHUITIIMHBI MOTYT MMPUMCHATCA

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TexHOoJIoruu B coorBeTcTBUU ¢ PT'OC BO.

JJIEKTPOHHOE

oOyueHwue,




2.3.3 lIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
He npengycMmoTpeHsl.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCHUILIMHE (MOTYJII0)

HepequL y‘{e6H0'MeTOHI/I‘{eCKOFO obecrnieueHus JUCHUILIINHBI I10

Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSITENILHOM paboThl
1 Metoaudeckue yKa3aHHsA 10 OPraHM3aLUU CaMOCTOSATENBHOM pPaboThl MO
CPC muctumuinHe “Tlerporpadus”, yrBepxkIeHHbIe Kadenpoil perHoHalIbHOW M
MOPCKO# reosioruu, npotokod Ne.... ot 14.06.2021 r.
2 Meroauyeckue PeKOMEHAALMH 10 BBIOJHEHHIO J1a0OpaTopHBIX padoT 1o

JlaGopatophsle pabotsl  |mucuumnbe “TleTporpadus”, yTBepkaeHHbIe Kadeapoil peruoHaJbHOW W
MOPCKOH reosiorud, npoTokout Ne.....ot 14.06.2021
3 Meroanueckue pPEeKOMEHIAIMH 110 BBITOJHCHHIO TECTOBBIX 3aJaHHHl IO
Tector mucuutuinHe “Tletporpadust”, yTBep>KOeHHbIC Kadenpoil perHoHaTbHOH W
MOPCKOH reosiorus, mpoTokoi Ne..... ot 14.06.2021r.

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbs (OB3) npenocTrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3[JOPOBBS M BOCIIPUATHS UH(DOpMALIUU:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha s3bIke bpaiins.

J1jig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamnodaiina.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIECHTA
o0yJaromuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHUH JAUCHMILIUHBI
(monyas) «Ilerporpagusn»

B xome wu3yueHHMs OUCHMIUIMHBI MPEIyCMOTPEHO MCIIOJIB30BaHME  CIIEAYIOIIUX
00pa30oBaTeNbHBIX TEXHOJIOTUI: JIEKIIMH, JJA0OPATOPHBIE 3aHATHS, YCTHBIA OMPOC, TECTUPOBAHHE,
caMmocCTosiTeNIbHas paboTa CTYJCHTOB.

KoMmeTeHTHOCTHBIM MOIX0J B paMKaxX NpPEnoJaBaHHs JUCHUTUIMHBI PEan3yeTcsl B
UCTIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTMH M aKTUBHBIX METOJIOB (IMIPOEKTHBIX METOJHK,) B
COUYETaHUH C BHEAYIUTOPHOI pabOTOI. METO/IBI U AKTUBHBIE (POPMBI OOYUECHHUS:

1) pazpabomka u ucnonvbsoeanue akmuHvlx hopm 1eKyull (6 mom ucie u ¢ npUMeHeHuem
MYTbMUMEOULIHBIX CPEOCM8B).

a) npobnemnas 1eKyus,;

0) nekyus-euzyaruzayus,

8) IeKyus — npecc-KoHgpepenyuu;

2) ekyust ¢ pazoopomM KOHKPemHOU cumyayuu,

2) pazpabomka u ucnoiv3o8anue akKmugHvlX hopm 1a60pamopHvIx pabom:

a) 1abopamoproe 3anamue ¢ pazoopomM KOHKPEemHOU CUmyayuu,

0) bunapHoe 3ansmue.




WNudopmannonHsle
UH(pOPMAMOHHBIX

HCITIOJIB30BaHHUEC

TCXHOJIOI'UH, MNPUMCHACMBIC

pecypcos,

TEJIEKOMMYHUKALIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTebHbIE TEXHOJIOIMH, IPUMEHIEMbIE IPH U3YYEHUU AUCHUIUIMHBI
— I JIML C OrPAHMYEHHBIMHM BO3MOXHOCTSMM 3J0pPOBbS IPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C UCIIOJIb30BAHNUEM DJIEKTPOHHOH IIOYTHI.

4, OrueHoYHbIE

cpeacTBa Ui TeKYIUIero

HpOMe)RyTOqHOﬁ aTTeCTallumn

pu
JOCTYIIHBIX B

KOHTPOJIS

W3y4YECHUU

JUCIUTLTAHBL:
HH(pOpPMaIMOHHO-

yYcneBaeMoCTH H

OneHouHbIC CpeACTBA MpEIHA3HAYEHBI JJIsi KOHTPOJS M OLEHKH 00pa30BaTEeIbHBIX
JOCTHDKEHUH 00YYaIoNIMXCsl, OCBOMBIIMX MPOrpaMMy y4eOHOW TUCIUIUTHHEL «llempocpaghusiy.

OrneHOYHBIC CpPEICTBA BKIIIOYA€T KOHTPOJIbHBIC MAaTEpUabl ISl TIPOBEACHHS TEKYIIEro
KOHTPOJIsA B opMe mecmosvlx 3a0anuil, 00OKIA0A-Npe3eHmayuu no npoodiemMHbIM 80NPOCAM,
NPOBepKU BbINOIHEHUS 1AOOPAMOPHLIX pabom W TPOMEKYTOYHOH aTTecTaluu B Qopme
BOIPOCOB M 33J]aHU K IK3aMCHY.

CTpyKTypa OLICHOYHBIX CPEACTB JJIsl TEKYlIeil U MPOMEKYTOUHOM aTTeCTANNU

Kom u HamMmeHOBaHME OIIEHOYHOTO CPENICTBA
HaNMCHOBAHHE [Ipomexxyrounas
Ne WHINKaTOpa PesynbraTel 00ydeHus aTTecTalus
/T (B (B cootBeTcTBUH C 1I. 1.4) Texymwii KOHTPOJIb
COOTBETCTBUH C
n. 1.4)
3namp: copuvie nopoosl 6 coomeemcmeuu c | Jlabopamoprnas Bonpoc na 1-17
yerosuamu ux o0pasoeéanus no eememudeckum | paboma Nel-3
kraccam.  Payuanehvle ycaosus 00pasosanus | paszdeny
MASMAMUYECKUX U MEMaMopHU1ecKux nopoo. Masmamuyeckue
Ymems:  onucvieamv ~ macmamuuyeckue  u nopoow: Tecm no
OTTK-2, TTK-1 Memamopguueckue nopoosl  GUIVALLHO U C | oo oo
NOMOUbIO MUKPOCKONQ, 8b10eAMmb nopodam. Jownad.
nopoooobpasyoujue MUHepabl.
Bnaoemo: nOCMpOeHUsMU cxem
PACNpOCMpanenus TUmomuno8 u MUHEPATbHbIX
accoyuayuii MaAzmMamuyeckux u
Memamop@uueckux nopoo.
3name: - obpazoganue memamopuueckux | Jlabopamoprnas Bonpoc na
nopoo, ux nOpod0odpazyIUUe MUHEPAbL. paboma Ne 4-6 saueme 18-27
Ymems: onucvicamo memamopguueckue nopoost | paszdeny
BUSYANLHO U C NOMOUbIO MUKPOCKONA, 8bI0ENAMb | yemanopduueckue
nopoooobpasyouue MuHepansvl, U ONpedensms nopodwv: Tecm no
ayuaIbHble OCMAHOBKU.
2 OIIK-2, ITK-1 ld;ﬂZOemb.’ cpeocmeamu npoSpamMmHO20 Jemanopuiecri
nopooam /loxnao.
obecneuenus  amaiu3a U KOJIUYECHMBEHHO2O
MOOenuposaHus cucmem npu aHanuze
nempozpaguieckux u nempogusuueckux
aHanuzo8 Oas  onpedenenus  QopmMuposanus
20PHBIX NOPOO.
3namp: - o6pazosanue ocadouuvix nopoo, | Jlabopamoprnas Bonpoc na
aumoghayuanvhvie obcmanosku npu | paboma Ne 7-19 3aveme 28-57
¢Ole/lp06(1Huu 06JZOMOVHle, BYJIKAHOCEHHO= pggaeﬂy ocaoounvle

3 OIIK-2, I1K-1

0CAOOUHBIX, XEMO2EHHbIX U OP2AHO2EHHBIX NOPOO,
UxX nOpPoO006paAzyIOUUE MUHEPATDL.

Ymems:  onucvieamv  ocadounvie  nopoowi
BU3YATILHO U C HOMOWbIO MUKPOCKONA, 8blOeAmb

nopoowt Tecm no
0CA0OUHbIM
nopooam [loknao.




nopoooobpasyiowue MUHepaisl, U Onpeodensms
Gayuanvuvlie 0OCMAHOBKU.

Bnaoemos: cpedcmeamu npoOSPAMMHO20
obecneuenuss awanuza U - KOAUHECMBEHHO20
MOOenUposanus cucmem npu aumanuee
nempozpaguieckux u nempogu3suueckux

aHanuzo8 O0as onpedeneHus  HopMuposanus
2OPHBIX NOPOO, U Memooamu  Npo8eoeHUs.
naneozeozpaguueckux PEKOHCMPYKYULL
0CAOKOHAKONNEHUS

TunoBbie KOHTPOJIbHbIE 32JaHUSI MM HHbIE MaTepUAJIbl, He00X0AMMBbIe IJIf1 OLIEHKH
3HAHMIi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIMI B MIpollecce 0CBOEHHUsI 00Pa30BaTeJIbHON POrPaMMBbI

Tect 1 -MarmMaTuyeckue mMopoabl

1. MakcuMabHBI KJIApK B IPUBEIEHHOM CIIUCKe UMeeT 3JIEMEHT:

Kee3o

ATIOMUHUN

KHUCJIOPOJ

KpemHuu

. PuoJmr - 37o:

MUHEpaJ Kjacca CHJIMKAaTOB, HA3BaHHBIN B YeCTh (hpaHIly3cKoro akajemuka B.Puose
reoie3ndecKuil mpuoop, CayXKaliuii Uit 3aMmepa BHICOTHBIX OTMETOK

appy3usHas copuas nopooa KUCI020 COCMAsd, AHaI02 cPAHUmMa

. WHTPY3UBHAs TOpHAs IOPO/ia, Ha3BaHHAas B 4yecTh ropoaa Puo-ne-Kaneiipo, Bo3ine
KOTOpOTro Oblila OnMcaHa

3. Kakue u3 HHKenepevucJIeHHbIX MUHEPAJIOB CIIOCOOHBI HAKAIUIMBATHCS B POCCHINAX:

AP NI E R

5w

a. PYTHI, KACCUTEPHT, aiMa3

0. ouwogpum, eareHum, 3010mMo
B. CHJIBBYH, IIJIATHHA, MIILMEHUT
T. HaIIaThIPb, KOPYH, KHHOBaph

4. I'pann KaKkux npocThix (popM XapaKkTepHbI AJIsl KPUCTANJIOB MUHepasa ¢ (popmyJioi
Al2Os:

a. reKcaroHaJbHas IPU3Ma, pOMO0S/IP, MHHAKOU]]

0. MPUSOHATbHAS NPUBMA, OUIOP, MEMPALOHATILHBIL CKATIEHOIOD

B. poMOmMUecKas mpu3Ma, TeTparoHajabHas MMpaMuIa, TETparoHalbHas IprU3Ma
I. TeTpa’ip, FeKcasap, TeTparekcasap

5. Cnioco0 coxpauieHusi npo0 /ejileHHeM Ha YeTbIpe 4acTH, IBe U3 KOTOPbIX 00beUHAIOT B
COKpAalIeHHYI0 Po0y, a IBe APYIrUX MUCNOJb3YIOT KaK Ay0JMKAT NPo0bl, Ha3bIBAETCH:
YeTBEpTOBAHHE

TETPUPOBAHUE

Keapmosarue

TATPauIpUpPOBaHHE

. Kakue u3 37X MUHepPaJIOB He OTHOCATCS K MOJIEBbIM IINATaAM:

aIbOUT, MUKPOKJIMH

nabpaiop, OJIMTOKIIa3

aHOPTHT, CAHUJAUH

Hampoaum, OUOncuo

. Kakue npocrsie popmMbl MOIyT ObITH Y KPHCTAJLJIOB TETPATOHAJBHON CHHIOHUU:
CKaJIEHOAP, TETPadp, MMHAKOU]

reKcaj’Jip, eHTaroHA0AeKa’ap, poMOo3ap

mempazexkca’aop, mempazoHmMpUoOKma’o0p, MempazoHmpumempa’op

TR AT E O AW O




T. T3P, MOHOSIP, TETPAdAP

8. B kpucTa/Iax KAKHX MUHEPAJI0B MOT'YT PeaTu30BbIBATHLCS OJHH M Te Ke MPOCThIe
dopmbI:

IUPKOH, anma3s, ceH

KOPYH/I, KQJIBITUT, CUACPHUT

cepa, U3yMpy/1, KHaHUT

epaunam, monas, nupum

. YKa:kuTe MIUHEPAJIbl, OTHOCSIIIINECS K OJHOMY KJIaccy:

(hIr00pUT, CKanouT, cheH

MarHeTuT, IIMUHETb, MATHE3UT

anboum, CaHuOuH, 1a6pacop

BEpHBIC OTBETHI a) U 0)

10. BepMukyJauT, (p1oronuT, JeMu0J1T, OTHOCATCSH K rpyinme:

a. OKHCIIOB

0 MMUPOKCEHOB

B. cnt00

r MOJICBBIX IITIATOB

JF o eI E o

3adeTHO-IK3aMeHAIlMOHHBbIE MaTepuajdbl [Js INPOMEXKYTOYHOH aTTecTanuu
(3x3ameH)
1. Yro takoe nerporpadus ¥ ¢ KaKUMH HayKaMu OHa cBsizaHa? Uto Takoe ropHas nopoja?
2. OT 4yero 3aBUCUT COCTaB MarMaTU4YecKUX ropHbIX nopon? Kakue xuMuueckue KOMIIOHEHTbI
TOPHBIX MOPOJ] HA3bIBAKOTCS IETPOTr€HHBIMU?
3. Ilo xakoMy TNpUHIMIY pa3gesisiloT MarMaTHdeckue TopHbele mnoponasl? YTo Takoe
KpUCTAJIJIN3ALUs C 3BTEKTUKONU?
4. Yto Takoe KpUCTaIM3alMs ¢ 00pa3oBaHUEM TBepAbIX pacTBopoB? Kak Bbl ee oTianuaere?
5. Kakoe mnpaktuyeckoe 3HadeHue B merposorun umeer BoisBieHHas H. JI. boysnHom
3aKOHOMEPHOCTb KPHCTAIN3AL[M1 TEMHOLIBETHBIX M CBETJIOL[BETHBIX MUHEPAJIOB B paciuiaBe?
6. Ilo kKakuM MpHU3HAKAM MOKHO OIICHHTH IOCIIEAOBATEIFHOCTh KPUCTAILIM3AIMA MUHEPAIOB B
MarmMaTU4eCcKuX FOpHBIX MOpojax?
7. Ot yero 3aBUCAT (POPMBI MArMaTUYECKHUX TEN U Kakue (HopMbl Bbl 3HaeTe?
8. OT 4ero 3aBUCAT TEKCTYpbl MArMaTHYECKUX MOPOJI U MO0 KAaKOMY MPUHLUIY OHH BBIJEISAIOTCS
JUISI ITyTOHUYECKUX, BYJIKaHUYECKUX U TMITa0UCCAbHBIX TOPHBIX OPOA?
9. Ot 4ero 3aBUCAT CTPYKTYpPbl MarMaTHUECKUX MTOPOJI M [10 KAKOMY IIPUHLIUITY OHU BBIJEISAIOTCS
JUISL ITYTOHUYECKUX, BYJIKAaHUYECKUX U THITa0UCCATIbHBIX TOPHBIX MOpoAa?
10. Ha3zoBuTe nmpu3HaKH, MOJI0KEHHbBIE B OCHOBY KJIacCU()UKAIIMK MarMaTH4eCKUX FTOPHBIX OPOJ]
(runabucca’abHBIX U BYJIKAHOTN€HHO-00JIOMOYHBIX MTOPO)?
11. Kakue moposbl OTHOCATCS K YIbTpamMa(UTOBBIM U KaKue IOJIE3HbIE UCKOMAaeMble C HUMH
CBS3aHbI?
12. IlnyToHNuYecKue U ByJIKaHUYECKUE MOPOIbl OCHOBHOI'O COCTaBa HOPMAJIbHOM LIETOYHOCTH?
Kakwue nonesHble HCKOMaeMble C HUMU CBSI3aHbI?
13. KakoBbI reojoruueckue yciuoBus 3aieranus raboponioB u 6azansronjoB? OxapakrepusyiTe
cyOmienouHble M IIEJIOYHbIE IOPOABI OCHOBHOTO COCTaBa, IO KakoOMy TMPUHIUNY OHU
pa3fensoTCs, UX YCIOBUS 3aJI€TaHus U paclpocTpaHeHne?
14. JlaiiTe o0OuLIyI0 XapaKTEPUCTHKY MOPOJAaM CpEIHEro cocraBa W OOBSICHUTE, YEM OHHU
OTJIMYAIOTCSI OT IMOPOJ OCHOBHOIO COCTaBa, KAKOBBI I'€OJIOTMYECKUE YCIIOBHS 3ajJ€raHus M
pacrnpocTpaHeHHe IUIYTOHHUYECKUX U BYJKAHUYECKUX IMOPOJ CPETHEro cocTaBa HOPMaJbHOM,
CyOILIeT0YHOM U MIEeT0YHOM pa3HOBHIHOCTH?
15. [aiite oOuryt0 XapakTepUCTHUKY TPAHUTOMAAM U OOBSCHUTE MPHUHIMIBI MX pa3/ieieHHUs,
OTJIMYHME HOPMAJIBHOIO I'paHUTa OT IPAHUTA paAllaKMBU U YApPHOKWTA, IOJIE3HBIE MCKOINAEMbIE
CBSI3aHbI C TPAHUTONAAMU?



16. Kakue nopo/pl KUCJIOrO COCTaBa MPOM3OIUIN U3 )KUJIKHUX, a Kakue U3 Ba3kux marm? Kakue
BYJIKAHUYECKHE CTEKJIa KUCIIOTO COCTaBa BBl 3HAETE U YEM OHH JIPYT OT ApYyra OTIUYAI0TCS?
17. HazoBute runore3sl 00pa3oBaHus YIbTPAOCHOBHBIX U OCHOBHBIX MOpoJ. Kakue Bbl 3HaeTe
THIIOTE3bI IPOUCXOKACHUS ITOPOJ KHCIOTO cocTaBa?
18. MeramopdumM, kimaccupukammyu MeTaMOPPUUYECKUX IOPOJ, Kakue BbI 3Haere? | J1aBHBIE
daxTopsl MeTamopdu3Ma, JailTe XapaKTepUCTUKY.
19 Kak mnpoTekaloT Mpolecchl pPEerHOHAIBHOTO (AMHAMOTEPMAIbHOT0) MeTramopduimMa?
CtpyKTypbl METaMOP(UUECKUX MTOPOJI, XaPAKTEPUCTHKA.
20. TekcTypbl U OTAECNBHOCTH MeTaMOPGUYECKUX MOPOJ, Xapakrepuctuka. GopMbl 3ajeraHus
METaMOP(HUIECKUX TTOPOI.
21. ®u3MKO-XMMHUYECKOEe paBHOBecHe MpH MeTamopdusme. Psia Xxumuueckoil MoABHKHOCTH
KOMITOHEHTOB, KaK BBl €r0 TOHUMaeTe?
22 Ha kakoii crymeHu Meramopduzma o0pa3yroTcs ¢ M I JI U T bl W YeEM OHHU OTIUYAIOTCS OT
npyrux nopon? Ha kakoii ctynenu oopa3yrorcs cioisHble crnanibl? Kak Bel ux oTianyaere?
23.Ha kakoli ctyneHu oOpasytorcs naparneiicel? Kak Bbl ux orinmuaere? Kak mpeobpasyrorcs
KBapIIEBbIC MECYAHUKHU C MNIMHUCTHIM LIEMEHTOM I10 CTYIEHsSM MeTamopduzma?
24,  Kakas cyliecTByeT 3aBHCHUMOCTh MEXIy CTPYKTYpOM M CTENeHbl0 MeTamoppusMa B
Mpamopax? BusyasibHbIe OTIMYNS MarMaTHYECKUX WHTPY3HBHBIX MOPOJ OT METaMOP(HUIECKUX
yIBTPAOCHOBHBIX MOPO/JI BBICIICH CTyNeHH MeTaMopdu3ma.

25. Ilone3Hble  WCKOMaemble,  IAPareHETUYECKH  CBSI3aHHBIE C  PETHOHAJBHO-
MeTaMmop(puiyeckuMu nopogamu. IIpuBectu mpuMepsl U MECTOPOKICHHUS.

26.  Ilomsatme wmeracomato3 (meracomaru3Mm). OCHOBHBIE METaCOMATHYECKHE IIPOILIECCHI,
HEPEUYUCIIUTh U 1aTh KPATKYIO XapaKTePUCTHKY

27.  I'me obpa3yroTcs THAPOTEPMATILHBIE MECTOPOKIACHNUS?

28.  OcanouHble MOPOJBI, TUIIBI U XapakTepucTuka. CeaMMEHTOreHe3, IuareHes3, KarareHes,
METareHe3 U TMIEePreHes, XapaKTepUCTHKA.

29.  Jlaiite omnpeaereHHE OCAJA0YHBIX IOPOA MOHATHUIO «TeKcTypa». Kakue Buabl
CeIMMEHTAlMOHHBIX TEKCTYp BBI 3HaeTe?

30. Kakue ocHOBHble MOP(QOJIOrHUECKUEe THUIBl CIOUCTOCTH Bbl 3Haere? Omnpenenure
OCHOBHBIE IPUYMHBI BOSHUKHOBEHUS Pa3IMYHBIX THIIOB CIIOMCTOCTH.

31.  Kak obpa3zyrotcs nedopmanronssie TekcTypbl? Kak yctaHOBUTh pu3nko-reorpadudeckue
YCIIOBHS CPEJIbl CETMMEHTAIUH 110 JIe(OPMAIIMOHHBIM TEKCTYpam?

32. Kak o0pa3yiorcs OuoreHHole TeKcTypsl? B uem reHernyeckoe MpeUMYIIECTBO
UXHO(MOCCHIINHI Cpeu IPYruX OMOTEeHHBIX TEKCTYp?

33.  Kakoe reHernueckoe 3Hau€HHE HMMEIOT OOYTJIEHHbIE M JIMTU(QHUIHUPOBAHHBIE OCTATKU
¢roper? YeM 0TIIMYAIOTCS AHATCHETUIECKUE KOHKPEIH O KaTareHeTHIeCKuX ?

34 JlaliTe ompenereHHE TOHATHIO «CTPYKTypa». ONUIINTE OCHOBHBIE (DAKTOPHI,

onpenensdoomue GopMy KOMIOHEHTOB 0caOYHbIX opoJ. Kakoe reHeTHueckoe 3Ha4eHUE UMEIOT
CTPYKTYpPHBIE IPU3HAKH?

34.  Omnpenenute 3HAUEHUE KATATCHETUIECKUX MPOIIECCOB B U3MEHEHUU (DOPMBI KOMITOHEHTOB,
CJIAralolUX 0CA0YHYIO IOPOY.
36. Kakme mopomsl OTHOCATCS K  KPYMHOOOJIOMOUHBIM?  YcimoBus — 00pa3oBaHUS

KPYIMHOOOJIOMOYHBIX MOPoJ. [ eHeTHueckoe 3HaueHNne OpeKynil, KOHTJIOMEPaToOB Pa3HOTO TUIA U
KOHTJIOMEpaTO-OpeKunil.

37. Kakue mopoasl oTHOCATCS K MenkoobmomounsiM? Kriaccudukarms MenTkoo0I0MOYHBIX
MIOPOJ] TI0 pa3Mepy M COCTaBY CIIAraroIero 00JoMOYHOro Matepuana. CTpyKTYpHBIE MPU3HAKU
MEJIKOOOJIOMOYHBIX MTOPO/I.

38. ®opma (nepBuYHas U BTOPHYHAs) 3€peH M OOJIOMKOB B aJ€BPUTO-TIECUAHBIX MOPOJAX.
Kakme wMuHepanmoruyeckue KOMIIOHEHTHI TIECYaHWKOB M AJEBPOJIMTOB OTHOCATCA K
MOPO000PA3YIOIIUM, BTOPOCTETICHHBIM, aKileCCOPHBIM? OOBSCHUTE MX Taneoreorpaduyueckoe
3HaYeHHUE.

39. B uem oTiMumMe aTIOTUTEHHBIX MUHEPAJIOB OT ayTHTeHHBIX? Kakoe maneoreorpadudeckoe



3HA4YCHHUEC UMECT MI/IHepaHOFI/I‘ICCKI/Iﬁ COCTaB II€CCYaHUKOB U aJ'ICBpOJ'H/ITOB?

40.  Knaccuukanusi eMEHTOB MO COOTHOIIEHHIO MX ¢ 00J0MOUYHBIM Martepuanom. CocraB
LIEMEHTOB.

41. OCHOBHBbIE T€HETUYECKUE TPU3HAKU MOPCKHX, O3€PHBIX U PEUHBIX IECUaHUKOB. OCHOBHBIE
IeHETUYECKUe MPU3HAKU PEUHBIX, (DIIFOBUOIIISILIMAIBHBIX M S0JI0BBIX IECUAaHUKOB.

42.  YcioBus 00pa3oBaHMs aJeBPOJUTOB. JlMareHeTHUECKHWE HM3MEHEHHs B IECUaHUKAX MU
asieBponuTax. Kartarenes u MerareHes B nec4aHUKax U aJleBPOJIUTAX.

43.  Kak 00pa3yroTcst ByJKaHOT€HHO-0Ca0uHbIe TTOpoabl? COCTaB, TUIIBL.

44,  Kakue ocaJo4yHbIE MOPOAbI OTHOCATCS K TIIMHUCTBIM? OINUIINTE T'€HETHYECKHE THUIIbI
TIIMHUCTBIX TopoA. Kakue GakTopsl onpeaenstoT KIaCTHYHOCTb TITMHUCTHIX TTOPoa?

45.  CocraBbTe psj INIMHUCTBIX MMHEPAJIOB IO BO3PAaCTaHUI0 MHTEHCUBHOCTH HAaOyXaHWS.

JlaiitTe 00OCHOBaHME CTENEHU YIUIOTHEHUS TIJIMHUCTBIX IOPOJ B IpOIEcCcax JIUTOTEHE3a U
HOCTCEIMMEHTALMOHHBIX TPe0Opa30BaHUM.

46. B kakux ycinoBusx o00pa3yroTcss TIIMHO3eMucThle mopoabl? Ilo kakum mnpu3Hakam
pas3nyaroTcsa reHeThYeckure rpymnmsl 00kcuToB? CocTaB, CTPYKTYPhl U TEKCTYPbI ITTMHO3EMHUCTBIX
nopoJ. YcioBust popMUpOBaHUS OOKCHTOB.

47.  OcHOBHbIE MUHEpAJIbI U OCOOEHHOCTH PACIPOCTPAHEHUS OCAI0UHBIX JKEIE3UCTHIX MOPOJ.
OOBsicuuTe pa3HOOOpazve TEKCTYp, CTPYKTYp U I1IBETa JKEJE3UCTHIX TMOpOA. YCIOBUS
(bopMHpOBaHUS OCAJOYHBIX JKEIE3HBIX pyld. B Kakux ycinoBusax (OpMHUPYIOTCS OKHUCHBIE U
OKHCJICHHBIE JKE€JI€3HbIE PYAbI?

48.  JlaliTe TeHETHYECKYI KJIACCU(PHUKAIMIO MapraHueBblx mnopoxa. Ha kakux cragusx
auToreHe3a (GopMmupyloTcss MapraHueBble pyabl? Onummrte yciaoBus (OPMHPOBAHUS H
0COOEHHOCTH CTPOSHMSI PA3JINYHBIX MapraHLEBbIX MOPOI.

49,  Kakue reoXxMMHYECKHe YCIOBHUS CHOCOOCTBYIOT KoHIeHTparmu Qocdopa? IlpuBeanre
KJaccupukanuio GochaTHbIX HOPOJ 10 FTEHETUYECKUM IIPU3HAKAM.

50. IlpuBeauTe reHETHYECKYIO KJIACCH(PUKAIMIO KPEMHUCTHIX mopona. CTpoeHHe W YCIOBHUS
(GopMHpOBaHUs OPraHOTCHHBIX KPEMHMCTBIX MOPOA. YCIOBHsS (POPMUPOBAHUS XEMOTCHHBIX U
KPEMHUCTBIX NMOPOJ. Y ca0BUs 00pa30BaHUs XEMOOMOT€HHBIX KPEMHUCTBIX MOPO/I.

51.  Kakwue ocasouHbie TOPOABI OTHOCATCS K KapOoHaTHbM? [lpuBenute KiaccuuKanuio
KapOOHATHBIX TIOPO/T IO TCHE3HCY.
52.  OcHOBHbIE MPU3HAKH U YCIOBUS 00pa30BaHMs U3BECTHIKOB OOJIOMOYHBIX U XE€MOT€HHBIX.

VYcnoBus ¢QopmupoBaHus OUOT€HHBIX U3BECTHAKOB. Kak 00pa3yroTcss KpHUCTaUIMYecKue
W3BECTHAKH?

53. VYcnoBus 00pa3zoBaHHS JOJIOMHTOB OOJIOMOYHBIX, OPTaHOT€HHBIX M XEeMOTeHHBIX. Kak
oOpa3yroTcsi MeracomaTtuuyeckue pgoiomMutbl? Kak dopmupyrorcs kapOOHATHBIE MOPOABI
CMEIIIaHHOTO cocTaBa’?

54.  OnwumuTe OCHOBHBIE (haKTOPbl 00pa30BaHUs CONMSAHBIX MopoJ]. OOBSICHUTE 30HATBHOCTh
pacrpocTpaHeHus COJITHBIX MOpoJ. Uem oOBsACHsSETCS pa3zHOOOpas3uwe IBeTa COJSHBIX IMOPOJ?
JluareHes B COJISTHBIX OTJIOKEHMSX.

55.  KakoBa poJib KaTareHeTH4EeCKHX U MeTareHeTHYEeCKUX Mpolieccax B GOpMUPOBAHUM COJIEH
Kak (arounoynopos?

56. CocraB u ycioBus oOpa3oBaHus cyib(arHbIX Topoa. CocTaB M yCIOBUS 00pa30BaHUS
XJIOPUAHBIX TIOPOJ.

57.  IlpoucxoxJeHue KaycTOOMOIMTOB, MX COCTaB U pacrpocTpaHeHue. Knaccudukanus
yriel u Hedreit.

KpuTtepun oneHuBaHus pe3y/ibTaTOB 00y4YeHHUsI

Oyenka Kpumepuu oyenusanus no sxzameny
Buicokuu OYEHKY «OMIUYHO» 3ACIYHCUBAEm CMYOEHM, OCE0UBUIUL 3HAHUS,
VposeHb «3» VMeHUs, KOMHemeHyuu u meopemudeckull mamepuan 6e3 npobenos;

(omauuno) BLINOTHUBWIULL 8Ce 3A0aHUs, NPedyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha




8bICOKOM KA4eCmeeHHOM  YPOGHe, npakmuyeckue  HAGbIKU
npogeccuonanbHo20 NPUMEHeHUsL 0CB0EHHbIX 3HAHUL CHOPMUPOBAHDI.

Cpeonuii OYEHKY «XOPOULO» 3ACTYACUBAET CHLYOEHM, NPAKMUYECKU NOTHOCbIO
VposeHb «4» 0C8OUBWIULL  3HAHUSL, YMEHUS, KOMAEMEeHYuu U meopemudecKull
(xopouio) mamepuan, ydeOHble 3A0aHUS He OYEHEeHbl MAKCUMATbHLIM YUCIOM
6ann08, 8 0CHOBHOM CHOPMUPOBAT NPAKMUUECKUE HABIKI.
Ilopoeoswiii OYEHK)Y «YO008NIeMBOPUMENLHOY 3ACYIHCUBAEN CIYOEHM, YACMUYHO C
VPOBeHb «3» npoberamu  0C6OUBWIUL  3HAHUA,  YMEHUs,  KOMNemeHyuu U
(yooenemeopume | meopemuueckuii mamepuan, MHo2ue YyeOHvle 3a0anus aubo He
JIbHO) BbINOIHUI, TUOO OHU OYEHEeHbl YUCIOM OAI08 ONUSKUM K MUHUMATLHOMY,

HeKomopble NPaKmuiecKue HagblKu He ChopmMuposanbi.
MunumaneHolti | OYeHKy — «HeyO0081emBOpPUMENbHOY  3ACHydcugaem  CMyOeHm,  He

Ypogens «2» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNEeMmeHyuu U meopemudecKuil
(HeyOoenemeopu | mamepuai, yueOHvle 3a0aHUsL He GbINONHUIL, NPAKMUYECKUe HABLIKU He
menvHo) cpopmuposanul.

OneHoYHBIE CpeNCcTBA Ui HMHBAJIUAOB W JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX UHAWBUAYAIbHBIX MICUXO(DU3NISCKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS IOTIOJIHUTEIILHOE BPEeMsI JIJIs IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB O0yUSHHSI MHBAIMIOB H JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbS TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAUBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAJIWAOB TIPOIEAypa OICHUBAHUS pE3YyNbTAaTOB OOydYeHHs 10 JAWUCHUILUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbsSI 110 JTUCHHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

— B IieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.
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7494.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble Npo(eccHOHAIBHBIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHLIe CIIpaBOYHbIC CHCTEMbI

DJ1eKTPOHHO-0ubMoTeuHbIe cucteMbl (IBC):

1. OBC «FOPAUT» https://urait.ru/

2. DBC « YHUBEPCUTETCKA I BUBJINMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccnonanbubie 6a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHbIX )XYPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHasg »3yeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEKe
nuccepranuii Poceuiickoit rocynapcreennoit ouonuoreku (PI'B) https://rusneb.ru/
8. Tlpesunentckas oubimoreka um. b.H. Enpumna https://www.prlib.ru/
9. DnextponHas koyekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmarmonnas cucrema POCCUSA http://uisrussia.msu.ru

o wnhE

HNHpopManHoHHBIE CIPABOYHbIEC CHCTEMBI:
1. Koncynbrant [lntoc - cipaBoyHas mpaBoBasi cuctema (JOCTYII M0 JIOKATbHON CeTH ¢
KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO OCTYNA:
1. AmepuKaHCKas maTeHTHas 0a3a JaHHbBIX hitp://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAJCKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/
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3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHHUCTEpPCTBO HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®dexaepanbHbiii mopTan "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EauHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. EnwuHas kosuteknus nu@poBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. @enepanbHblil IEHTP UHPOPMALIMOHHO-00PA30BATEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBeHHOIO HHCTUTYTa pyccKoro si3bika uMeHu A.C. [lymiknna
"O6pazoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHO-MH(pOpPMAIMOHHEIH mopTan "Pycckuii s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHUECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u >HImKIoneaun http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yuebda™ http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit ®enepaunn". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE PeCypPChI

KyoI'Y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooyqenus http://moodle.kubsu.ru

2. ba3a yueOHbIX IJIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKalUi 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl HH()OPMAIMOHHBIX CHCTEM U
TexHousioruil B oopazoBanuu Kyol'Y u nayuno-meroauueckoro xxypHana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne yKazaHus 1Jisl 00y4arOIIUXCS 0 OCBOEHUIO U CHHUIIIMHBI (MOTYJIs1)

Teopernueckne 3HaHUS O OCHOBHBIM pasnenam kypca “Ilerporpadus™ OakanmaBpbl
nproOpeTaroT Ha JIEKIUSAX U Ja0OpaTOPHBIX 3aHATHSX, 3aKPEIUISIOT U PACHIMPSIOT BO BpeMs
CaMOCTOSITENIbHOM paOOThI.

Jlexuu o xypcey “Ilerporpadus™ npeacraBisioTcs B BUJE 0030pOB ¢ JeMOHCTpaluen
Mpe3eHTALUN [0 OTAEIbHBIM OCHOBHBIM TEMaM IIPOTPaMMBbI.

Jns yrnyOneHus M 3aKperuleHus TeOpeTHYEeCKMX 3HaHMM OakanaBpaM pEeKOMEHIyeTcs
BBITIOJIHEHHE OIPEACIICHHOT0 00beMa CcamMoCTOATENbHONW paboTel. OOmmii 00beM Yacos,
BBIJICJIEHHBIX JUIsl BHEAYJUTOPHBIX 3aHATUH, COCTaBiseT 16 yacos.

Bueaynuropnas padota no qucrturuHe “Tlerporpadus’ 3akmoyaeTcs B CASAYIOMIEM:

— TMOBTOpPEHHE JIEKI[MOHHOIO MaTepHuaja U MpopaboTka y4eOHOro (TeopeTHYecKOoro)
MaTepuania;

— MOJTrOTOBKA K J1a00OpaTOPHBIM 3aHATHUSIM;

— BBIMTOJTHEHNE WHIUBUYATbHBIX 3a7jaHuH (TIOJIrOTOBKA COOOIIECHHH, PE3CHTAIIHH ),

— HalnMcaHue KOHTPOJIUPYEMOI caMoCTOSITeNbHOM paboThl (pedepara);

— MOJATOTOBKA K TEKYIIeMY KOHTPOJIIO.

Hamnpuwmep:

JlabopaTopnas padora 1
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I1nanel onucanus ropHslx nopoJ. CxeMa MoJIHOro ONMCcaHus MUHEpasa Py U3Yy4EeHUH €ro
noJ MuKpockornoM MccnenoBanre MUHepasioB B IUIM(}ax B MPOXOAAIIEM U IIEPEKPECTHOM CBETE

IInan 3ansaTHd:

1. IlpaBuia 6€30MaCHOCTH.

2. TeopeTnueckrue OCHOBBI MAKpO U MUKPOCKOIIMYECKUX UCCIIE0BAaHUI TOPHBIX MOPOIL.

2. YcTpoHCTBO MUKPOCKOTIA.

3. OnTuyeckue XapaKTepUCTUKY MUHEPAJIOB

4. InarHOCTHYECKHUE MTPU3HAKK OCHOBHBIX ITOPO1000pa3yIOIINX MUHEPAIIOB.

Hean: nonydyeHue 3HaHUM O METOJAX OINUCAHUS TOPHBIX MOPOJ U MHUKPOCKOIMUYECKUX
MCCJIEIOBAaHUIM MUHEPAJIOB ¥ TOPHBIX TOPO/I.

3agaun:

1. M3yueHue TeOpeTUYECKUX OCHOB MAKpO- U MHUKPOCKONMMYECKHX HCCIEIOBAaHUN U
TEXHUKU 0€30MaCHOCTH.

Ha npakTtrueckom 3aHATHU TOJKHBI OBITH OCBEIIEHBI CIEAYIOUINE BOIIPOCHI:

3HAKOMCTBO C TEOPETUYECKHMMH OCHOBAMHU KPHUCTAJUIOONTHKHU. SIBIEHUS IIarpeHeBOi
MOBEPXHOCTH, TICeBA0AOCOPOLMHU, ABYIyYEHPETIOMIICHUS, CIAWHOCTH, TOHSATUS  «YTOJ
CHAHOCTNY», «yroji moracanus». Cxema abcopouuu. OcHOCTh M onTrueckuil 3Hak. Llmndser u
AHIUTAQBI.

Bonpocs! pu1s1 06cyx1eHus:

1. OnTHyeckue sBIEHUS, UCTIONb3yeMbIe B MUKPOCKOITUH MUHEPAJIOB.

2. MeTo/1bl M3TOTOBIICHUS NITU(OB B aHIUTA(OB.

3. YerpoilcTBO MUKPOCKOTIA.

JIns  3aKkperuieHuss TEOPETUYEeCKOro MaTepHala M BBIIOJHEHHS KOHTPOJIUPYEMBIX
CaMOCTOSATENIFHBIX PA0OT M0 JUCLUILIMHE BO BHEy4eOHOE BpeMsl OakajaBpaM IPeoCTaBISETCS
BO3MOXXHOCTh MOJIb30BaHusl Oubnuorekoir KyoI'Y, Oubnuorekoii reomorudeckoro ¢akyibTera,
BO3MOXXHOCTSIMH KOMIIBIOTEPHOTO Kiacca (GaxyibTeTa.

Bumom Texymield OTYETHOCTH MO KOHTPOJIMPYEMOW CaMOCTOSTENBHON paboTe SBISIOTCS
cobeceJ0BaHus M KOHCYJIbTAIMH C MTPETI0IaBaTeNIeM [0 TeMaM HHIMBUAYATbHBIX 3aJaHHI B BHJIE
TecToB. Mcnonb3oBaHue Takod (OPMBI CaMOCTOSITEIBHOM pabOThl pacIIUpseT BO3MOXKHOCTU
JIOBEJICHUS 10 OaKaJaBpOB MPEICTABICHHS O METPOPUZNIECKUX CBOHCTBAX TOPHBIX MOPO/I.

B ocBoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WupuBuayanbHble KOHCYJNBTAllMM IO TMPEIMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM M OO0yJaromUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepua/JbHO-TeXHHYeCKOe o0ecniedeHHe N0 JUCHHUILJIMHE (MO1Y.T10)

ITo Bcem BUIaM y‘{€6HOI\/'I JACATCIBbHOCTH B paMKax AUCHUIIIMHBI UCIIOJIB3YIOTCA y‘I€6HBI€
ayqUTOpuud M J1abopaTtopus MMHEPAJOTMM U IeTporpaduu, OCHAIleHHbIE HEO0O0XOAUMBIM
CHEMAIM3UPOBAaHHBIM U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, PA3IUYHBIMU MHUKPOCKOIIAMH,
HAY4YHOH M y4eOHOU juTeparypoid, oOpa3liaMu MUHEPAJIOB, TOPHBIX MOPOJ U IIIHU(OB FOPHBIX
HOPO/I.

Hcnons3yercst «JlabopaTopust MuHepajmoruu u mnerporpapum» ayn.03 B mepuon
NIPOBE/ICHUS MPAKTHUECKUX U HAYIHO-UCCIIEA0BATENbCKUX paboT no «Ilerporpadum».

HaumenoBanue CIICaJIbHBIX OCHaHIeHHOCTL CIICIIUAJIbHBIX HepequL JIMIECH3HUOHHOT' O
HOMCIIIeHI/Iﬁ HOMGIIIGHI/Iﬁ IIPOrpaMMHOTO obecrieueHus




VYuebOuble ayIuTOpUU JUTSL
MIPOBEJCHUS 3aHATHH JIEKIIHOHHOTO
THIMA

Meb6enb: yueOHas Mebenb
TexHUUYECKUE CPECTBA OOYUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows 7, maker
Microsoft  Officce  Professional
(Word, Excel, PowerPoint, Access),
nporpaMMbl ICMOHCTpAllMu BUACO

KOJUICKIIMH H.IJ'II/I(I)OB TOPHBIX MOPOJ

marepuanoB  (Windows  Media
Player), MIPOrpaMMBbl ISt
JIEMOHCTpALUH u CO3IaHMs
npesentaimit  (Microsoft  Power
Point).
Y4aeOHbIe ayIUTOpHA it | Mebenb: yaeOHas mebens Microsoft Windows 7, maker
TIPOBEICHUS sausTHii | TexHnueckue cpencrsa ooyuenus: | Microsoft  Officce  Professional
CEMHHAPCKOTO THUIIA, TPYIIOBBIX U | 9KPaH, MPOEKTOP, KOMITBIOTEP (Word, Excel, PowerPoint, Access),
HHANBHAYAIBHBIX KOHCYJbTaumi, | OGopymoBanue: MHKpPOCKOIIBI | MPOrPaMMBbl IEMOHCTPAIUH BHICO
TEKYLIETO KOHTpOJIst U | KOJUIeKIMKM MuHepanoB u ropubix | matepuanoB  (Windows  Media
[POMEKYTOYHOM ATTECTAIUH nopoj Player), POrpamMMbI ISt
JIEMOHCTpAIUK u CO3JIaHus
npesentaimii  (Microsoft  Power
Point).
VuebHbie ayAUTOPUH st | MeGenb: yueGHast Mme6Genb makeT Microsoft Officce
npoBeneHust TabopatopHbix paboT. | Texuuueckue cpencrsa ooyuenus: | Professional (Word, Excel,
JlaGoparopusi ~ MHHEPAIOTHH  H | KPaH, IPOEKTOP, KOMIBIOTEP PowerPoint, Access), mporpamMmbI
nerporpadud. .. OGopynoBanue: MHKDPOCKOIIBI, | AEMOHCTPALMH BHIEO MAaTepPHAIIOB

(Windows Media Player),
MPOTPaMMBl ISl JIEMOHCTPAIIHH |
coznanusi npesenrtarmii (Microsoft
Power Point).

Jliist

CaMOCTOSITEILHOMI

paboThl  00yYarOIIUXCS

MMpEeayCMOTPCHBI IIOMCIICHHA,

YKOMILJIEKTOBAHHBIE CIEIUATU3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEeHUS K ceTu «HTepHeT» U obecrneueHueM J0CTyrna B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENBHYIO CPEly YHHBEPCUTETA.

HaunmeHoBaHuEe TOMEIIEHUN 19
CaMOCTOSTETFHON pabOTHI

OcHaIleHHOCTb MOMEIIEHUN I
CaMOCTOSTENIEHON pabOTHI

Hepequb JIMOCH3MOHHOI'O
IpOorpaMMHOTO obecreyeHus

o0yJaromuxcs oOygaromuxcs

[NomemnieHne as caMoCTOATENbHOM | Mebenb: yaeOHas MeOenb [pu OCBOCHHU Kypca

paboTel oOy4aromuxcs (untaneHbIi | Kommiekr — crnenmanmsupoBanHoi | “Ilerporpadms™ HCIOJIb3YIOTCS

3an HayuHoii OMOIHOTEKN) Me0OemH: KOMIIBIOTEPHEBIE CTOJIBI JWIIEH3NOHHBIC MIPOTPaMMBI
ObopynoBanue: KOMIIBIOTEpHAsl | OOMIero Ha3HAYeHUS, TaKhe Kak
TEXHHKAa ¢ TNOJAKIIoYeHHeM K | Microsoft Windows 7, maker
HUH(POPMAITHOHHO- Microsoft ~ Officce  Professional
KOMMYHUKAIMOHHO ceru | (Word, Excel, PowerPoint, Access),
«VlHTEpHET» W JOCTYIIOM B | IPOrpaMMBbl JEMOHCTpALMH BHIEO
JJIEKTPOHHYI  uH(opManuoHHo- | mMarepuanoB  (Windows  Media
00pa3oBaTENBHYIO cpeny | Player), MIPOTPaMMBI ULt
0o0pa3oBaTeNbHON  OpraHM3alUH, | JEMOHCTPAIHU u CO3JIaHUS
BeO-Kamepbl, KOMMYHHKaloOHHOe | npesentauuii (Microsoft Power
obopymoBanue, obecneuuBaromiee | Point).
JOCTYIl K  CeTH  WHTEpHET
(mpoBomHOE COCIIITHEHUE u
0ecrpoBOJTHOE  COEIMHEHUE IO
texuosorun Wi-Fi)

ITomenienne s camocToaTenbHONH | Mebenb: yueOHas mebernn IIpu OCBOCHHHU Kypca

pabotsl o0yuaromuxcs (aya. 03 ) Kommekt  cnenmanmsupoBanHoi | “Ilerporpadms” WCTIONB3YIOTCS
MeOeIn: KOMITBIOTEPHBIE CTOJIBI JIMLEH3UOHHBIE POrpaMMbl
O6opynoBaHue: KOMITbIOTEpHAs | OOIero Ha3HAYCHHs, TaKUe Kak
TEXHHMKa C MOAKIoYeHHeM K | Microsoft Windows 7, maker
nH}opMannoHHoO- Microsoft ~ Officce  Professional
KOMMYHUKAIIHOHHOM ceru | (Word, Excel, PowerPoint, Access),
«/HTEpHET» W JOCTYNOM B | IPOrpaMMBbl JEMOHCTpAalMH BHIEO
9NIEeKTPOHHYI0  uH(popmanmoHHo- | Matepuaio  (Windows  Media
00pa3oBaTeIbHYIO cpeny | Player), IIPOrpamMMBbl JUIS




00pa3oBaTesbHON  OpraHM3aLuH,
BeO-KaMepbl, KOMMYHHKAILIMOHHOES
o0opynoBaHue, 0O0CCIICYHBAOIICE
JOCTYml K  CETH  HHTEPHET
(mpoBoaHOE COEIIMHEHHE u
OecrpoBOMHOEC  COCIMHCHHE MO

texuosorun Wi-Fi)

JIEMOHCTpaLNU
Mpe3eHTalHii
Point).

u COo31aHuA
(Microsoft  Power
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