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Mporpamma ancumnnmubl "OcHoBbl kKpuctannoonTtukn'; 05.03.01 "eonorus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnmubl "OcHoBbl kKpuctannoonTtukn'; 05.03.01 "eonorus".

Mporpammy oucuunnnHel paspaboTan(a)(v): LOUEHT, K.H. (ooueHT) Cutaukosa J1.M. (kadbenpa permoHanbHoi reonorum u
NonesHbIX nckonaembix, IHCTUTYT reonornm 1 Hedpterasosbix TexHonoruii), Lalja.Sitdikova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
MnK-4 CnocobeH caMocTosiTeNbHO NonyyaTb U 06pabaTbiBaTh Fe0NOrM4ecKyHo

MHChOpMaUMIO, UCNOMNb30BaTh B HAYYHO-NCCNEN0BaTENbCKON AeATENbHOCTW HaBbIKy
nonesbix U NabopaTopHbIX FEONOrMYECKMX UCCNENOBAHNA (B COOTBETCTBUM C
HanpasneHHOCTbIO (MPOodonnem) NOAroTOBKM)

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBbI KPMCTaNNOONTVKM NMPO3PaYHbIX KPUCTANIOB, ONCAHNE ONTUYECKMX CBOMCTB C MOMOLLbIO ONTUHECKOM
VHOUKATPUCHI KPUCTaNNa, BKIYaoLWen 0COBEHHOCTY (DOPMbI 1 MONOXEHUS ONTUYECKON MHAMKATPUCHI B KpUCTannax
PasnUYHbIX CUHIOHUIA, METOAVKY NPUBNVMXEHHOTO ONPELENEHUS ONTUYECKMX KOHCTAHT B Windoe npu
OPTOCKOMUYECKOM 11 KOHOCKOMMYECKOM UCCNEeA0BaAHUM, a TAKXE ONTUYECKME CBOWCTBA 1 OUArHOCTMHECKUE NPU3HAKK
OCHOBHBbIX NMOPOA006Pa3yWUX MUHEPAOB MarMaTn4YeCKmx 1 METaMOPCPMHECKUX NMOPOA.

JonxeH ymeTb:

00 bSACHSTb SIBNEHUS, Habntonaemble npun NpPoxoXxaneHnn ceeTa 4Yepel3 TOHKMe Cpelbl nccnenyemblx MnMHepanos B
wnmdpax, cCaMoCTOSATENbHO ONPenenaTb B NPOXOASUWEM CBETE UX ONTUYECKNE KOHCTAHTbI, ONPenenstb rnasHenwme
nopo,uooépa3y+ouw|e MUHepanbl FOPHbIX NOPOM4, NPOU3BOANTb rMaBHble NOBEPKWU NONAPNU3alMOHHOIoO MMKpoOcCKona.

JonxeH Bnanetb:

OCHOBaMU KPUCTANNOONTNKYN, HEOBXOAUMBIMU LS LANbHEWLEro N3y4eHs MUHEPAIbHOrO COCTaRa,
CTPYKTYPHO-TEKCTYPHBIX 0COBEHHOCTEN NeTporpacoun MarmaTuyeckmnx, MeTaMopaHEeCKnxX 1 0CaaoyHbIX MOPOL.

JlonxeH 0eMOHCTPNPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

3HaTb: OCHOBbI KPpUCTannoonTukn npo3padvyHbiX KPUCTannos, onmcaHne ontn4eckmnx CBOWCTB C MOMOLLbIO ONTUYECKOM
MHONKaTPUChlI KpucTtanna, BK/ltO4atolLen 0CoBeHHOCTM popMbl 1 NONOXEHNA OnTnYeckom MHOUKaTpuchbl B Kpuctannax
Pa3nnYHbIX CVIHIOHWIA, MeToouky I'Ipl/l6ﬂI/I)KeHHOFO onpeneneHnsa onTU4eckmx KOHCTaHT B Wnudpe npu
OpTOCKOMM4YeCKOM 1 KOHOCKOMMYeCKOM nccnenosaHmmn, a takxe ontnyeckme CBOWCTBa N AnarHocTn4eckune NPU3HakKn
OCHOBHbIX I'IOpO,EI,OO6p83ytOI.LI,VIX MUHepanoB MarmMaTuyeckmx n MeTaMopgmyeckmnx nopoa.

YmeTb: npon3BoAnNTb raBHble NOBEPKU NONApnU3auMoHHOro MMKpockona, 00 BSACHATDL ABNEHUA, Ha6mo,uaeMb|e npun
NpoxoXaoeHnn ceeta 4epel3 ToOHKMEe cpedbl nccnenyemMblix MMHepanos B LLIJ'IVICan, CaMOCTOATENDbHO onpenensTb B
npoxonsuem ceete X onTn4eckme KOHCTaHTbl, OnpenendaTb rnaBHenwmne I'IOpO,EI,OO6p3.3y}OLIJ,I/Ie MUHepanbl FOPHbIX
nopoa.

Bﬂa,[],eTb: OCHOBaMun KpUCTannoonTUKK, HeO6XO,D,I/IMbIMI/I Ons panbHemwero n3y4eHnsa MmHepasibHOro Coctaaa,
CTPYKTYPHO-TEKCTYPHbIX ocobeHHocTe neTporpacpMVI MarMatTn4yeckux, MeTaMOpCpI/I‘-IeCKI/IX M 0Cago4HbIX nopoa.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.[B.02.02 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosatenbHoi nporpammel 05.03.01 "Teonorus (Feonorvs)" n OTHOCUTCS K AMCLWMNAMHAM MO
BblGOpY.

OcBavBaeTcs Ha 2 Kypce B 4 cemecTpe.

3. 06bem aucuMnInHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyyaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMMNANHBI COCTaBASIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 39 yaca(oB), B TOM 4ncne nekuun - 12 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 26 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 1 Yaca(os).

CamocTositenbHas paboTta - 33 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4€T B 4 CEMECTPE.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl 1 Yyacbl KOHTaKTHOM PaboThbI, Camo-

MX TPYOO0EMKOCTb (B Yacax) cToS-

N Paspenbl oucumMnivHbl / Ce- [Nekuumn,llekuum Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MECTP| Bcero | B 3n. |4eckue |4eckue [TopHble|TOpHble| Has

c¢opme[zaHsiTUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. Kpnctannoontuka. Onpenenexue,

06BbEKT nccneaoBaHus, MeCTo Cpeam Apyrux
r -rMY4ECKNX QUCLIUNAVH, CBA3N rmmu

1 |reono-ruyeckmx pucumnavH, cBS3N ¢ Apy 4 1 0 0 0 1 0 >
Haykamu, onopHas nureparypa

Tema 2. OCHOBHblE MONOXEHNS TeopUK 0
ceeTe. OBbIKHOBEHHbIM NN PaCCesHHbI CBET.
2. MonspusoBaHHbIN CBET. 4 1 0 0 0 2 0 4

Tema 3. lNonsgpnsaumnsa ceeta KpucTaniamu.
3akoHbl pacnpocTpaHeHus ceeTa B
. 4 2 2
3 KpuCTannmnyeckux cpenax. 0 0 0 0 6

Tema 4. [NoBepxHOCTU nokasaTenen
NPEenoMAEHUS 1N NPUHLUMNBI NOCTPOEHUS
4. ONTUYECKOW NHAUKATPUCHI 4 1 0 0 0 2 0 4

Tema 5. [poxoxaeHve ceeTa 4epes cucTemy
5. |nonspu-3arop-KpucTann-aHanmsaTop 4 1 0 0 0 2 0 6

Tema 6. [Nonsipr3aumMoHHbIA MUKPOCKON 1 ero
NprYIMEHEHME B NeTPOrpagouyecKmnx

6. |nccneposaHusax. VccnenosaHus npu 4 1 0 0 0 5 0 4
napannenbHbIX HAKONSX.

Tema 7. KomneHcartopsbl, yCTPOWCTBO,

£ npegHasHayeHne 4 1 0 0 0 4 0 z
Tema 8. ViccnepoBaHns Npu CKpeLweHHbIX

8. HAKONSIX. 4 2 0 0 0 4 0 3

Tema 9. HabntofeHus B cxonsilemcs cBeTe.
NHTep-dhepeHUmMoHHas okpacka MnHepanos.
9. |CyTb aBneHusa nHTepdepeHumm. Nopsakm 4 2 0 0 0 4 0 2
NHTEPXEPEHLMOHHBIX OKPACOK.

MToro 12 0 0 0 26 0 33

4.2 CopepXxaHue gucLUNNUHbI (MOaynNs)

Tema 1. Kpl/ICTaHnOOI'ITVIKa. Onpe.u.eneHMe, o6bekT uccnepoBaHus, MeCTo cpegn opyrux reosio-ru4eckux
AUCUUNNNH, CBA3U C OPpYrMMM HayKaMu, onopHas nuteparypa

Hayka KpucTtannoontuka - 4actb Hayku 0 CBeTe, orpenerneHme 0CHOB KpMCTanIoonTyKK, BONHOBAs NpupoLa ceeta
(O.X. ®peHenb). O6BbEKT UccnenoBaHNs KPUCTaNNooNTUKK - MOrPaHNYHOM 06NacT ONTUKK U KPUCTaNNO(U3NKN.
MN3y4aeT 0CHOBbI 11 3aKOHbI PACMPOCTPAHEHUS CBETA B pasnnyYHbIX cpenax, XuakocTsx, kpucrtannax. OnpeneneHve
MecTa KpUCTaNnnoonTKN cpean ApYrx reofiormyecknx QUCLUNIUH, CBA3W C OPYrMMn Haykamun, onopHas nutepaTtypa:
OCHOBHas 1 OOMNONHUTENbHAsA, MHTEPHET-PECYPCbl.

Tema 2. OCHOBHbI€ NONOXEeHUsi Teopumn o cBeTe. O6LIKHOBEHHbIN UK paccesiHHbIN cBeT. MonsspusoBaHHbIN CBET.

CrpaHnua 4 n3 12.
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Mprpona ceeta. CBET Kak anekTpoMarHnTHele konebaHns. Xapaktepuctuka obnactu suaumoro ceeta. MNpubnmxeHHble
3Ha4YeHNs LJIMH BOJH B BO3OYXE ONS XapaKTepHbIX CNeKTpanbHbiX LBETOB. OBbIKHOBEHHbIN (ECTECTBEHHBIN) CBET WK
paccesiHHbI CBET, OCHOBHbIE XapaKTEPUCTUKM ECTECTBEHHOMO CBETA (TEOPETNYECKME OCHOBBI). Monspr30BaHHbIV CBET
(TeopeTnyeckme ocHoBbl). OCHOBbI MOHATUS SIBNEHWE MHTEpMepeHUMmn ceeTa. VIHTepdepeHLmMst BONH ? B3anMHoe
YBENVYEHNE VNN YMEHbLIEHVE PE3YNbTUPYIOLWEH aMnanTy bl ABYX UM HECKONBbKMX KOFE€PEHTHBIX BOMH NPU 1X
HanoXeHun Opyr Ha gpyra.

Tewma 3. ﬂonﬂpuaauua CBeTa Kpucrtannamm. 3aKkoHbI pacnpocTpaHeHus cBeTa B KpUctaiimn4yeCKux cpenpax.

3aKkoHbl PacnpocTpaHeHNs CBeTa B KPUCTann4eckux cpenax. MonsprusauroHHbIi MMKPOCKOM, MPUHLMIMbLI paboTsbl,
YCTPOMCTBO, OCHOBHble getanu. MpenHasHaYeHne NeTporpadomyeckoro onTn4eckoro Mukpockona. OCHOBHble
onTh4eckue getany MMKPOCKoMna: NonspusaTop 1 aHanusatop, 06bekTuBbl, NMH3a J1a3o, nuH3a bepTpaHa, okynspbl.
OueHka yBenunyeHust Mukpockona. MNonspouasl, NpegHasHavyeHue, TUMbl NONSPoMaoB. YCTPONCTBO NpuaMbl Hukons,
aHanuaaTopa neTporpaguyeckoro Mukpockona. [BynpenomMneHune B cpegax ¢ pasnnyHoin onTMYeckom NIoTHOCTLIO.
SlBneHvie OBYNPENoMNEeHNs cBeTa Npu NpPOXoXAeHnn Yepes cpenbl C pasnnyHoi ONTUYECKOR MNOTHOCTLIO.
LBynpenomneHune B pasnuyHbix Kpuctannax. MuHepanbl U30TpomnHble 1 aHW30TPOonNHbIe. [oHsATUe nokasaTtens
npenomnenus. MNonHoe BHyTpeHHee oTpaxeHne. Cxema NpoXoXAeHNs eCTeCTBEHHOro ceeTa Yepes npuamy Hukons
(ABneHue OBynpenomneHne ceeTa, NoHoe BHYTPEHHEee OTPpaXeHne CBeTa B KpUcTanne onTU4YecKoro Kanbumura).

Tema 4. nOBerHOCTVI rnokasarenen npenomneHnsa n NnpuHUmnnbl NOCTpoeHus ONTUYECKOWN UHOUKaTpuchbl

OnpepneneHve onTuyeckol nHankatpucobl. OCHOBHbIE AeTany ONTUYEecKon nHamkaTpucel. OnTryeckas uHaukaTpuca ans
MUHEpanoB BbICLEl (KyOu4ecKomn) CUHroHun. MHepanbl N30TPOMHbIe Y aHU30TPONHbIE.

OnTnyeckas nHaukaTpmuca ons BCex onTUYeckm N3oTponHbix cped. Popma onTUHECKOn HANKATPUCHI U OCHOBHbIE
netanv ons MMHepanoB CPenHUX CUHIOHWIA: TPUrOHaNbHON, TeTparoHanbHOWM 1 rekcaroHanbHow. Jlyy ceeta,
PacnpoCTPaHSIOWMIACS B KPUCTANNAX CPELHNX CUHIOHMWI C OIMHAKOBOW CKOPOCTbIO: Ny4 0BbIKHOBEHHbI (OpAMHAPHBINA).
Nyy ¢ nepeMeHHOI CKOPOCTbIO - HEOOLIKHOBEHHBI NyY (3KCTPAOPANHAPHDIRA).

JsorHoe nyyenpenomneHue. CxeMma n3mMeHeHusl nokasarenein npenomneHnsa onga Kpuctannos cpegHnx CUHIOHWIA.
OnTnyeckn 0aHOOCHbIE MuHeparbl. an/IMepr. CeyveHns I'IOBGpXHOCTGVI rnokasarenemn npenomneHnsa n OonTN4ECKOW
MHOWNKATPUCDI O NONOXUTENbHbIX N OTpUUaTeNbHbIX KOUCTaINOB CpeaHnNX CUHrOHMR. OnTuyeckn adHN30TPOMNHbIE
MUHepasnbl CpenHunx CUHIOHWIA, OMTUYECKN OBYOCHbIE, MONOXuTeNbHble, OTPpUUATENbHbIE U HeI7ITpaJ'IbeIe.

MuHeparbl HU3WKWX CUHTOHWUIA: MOHOK/MHHBIE, pOMBMYEcKre 1 TPUKIUHHbIE. CxemMaTnyeckasi OpueHTUPOBKA TPEX
rnaBHbIX CEYEHUI NOBEPXHOCTEN nokasarenen nNpenomMneHns N onTMY4EeCcKon MHOUKaTpUChl B KpucTanine H1U3LWen
cuHroHum. Nokasatenu npenomneHus: grand, medium, petit. MuHepanbl H3WKUX CUHFOHWIA - ONTUYECKM ABYOCHbIE.

Tema 5. MpoxoxaeHue cBeTa Yepes cUCTEMY MONSipU-3aTopP-KpUCTani-aHanm3aTop

MeTporpadounyeckuini MMKPOCKOM: CXxeMa NPOXOXAEHMS CBeTa Yepes CUCTEMY MaBHbIX YCTPOWCTB MUKpOCKONa:
nonspu3artop - N30TPONHbIV KpucTann-aHanusaTop. Cxema NPoxoXAeHUs CBeTa Yepes CUCTEMY MMaBHbIX YCTPOWCTB
MUKPOCKOMA: MONSipu3aTop - aHN30TPOMHbIA KPUCTaNN - aHanu3aTop. AHanM3 cxem MHTepdepeHUnmn konebaHunin oeyx
ny4yen Npu 0OHOBPEMEHHOM BbIXOLE N3 aHannsaTopa: Npu OTCTaBaHWy Ha OANHY BONHbI. AHaNN3 Cxem nHTepdepeHLmn
konebaHuii OByx nyyei Npy OLHOBPEMEHHOM BbIXOLE M3 aHanM3aTopa: Npu 0TCTaBaHUW Ha MONOBWHY 4JIHbBI BOHbI.
Ycnosust MakCcrMarnbHON OCBELEHHOCTU (nonoxeHne 450). Ycnosums MakcManbHON TEMHOTHI KpucTanna. sleneHne
KOMMeHcauun ceeTa. SlBfeHne uBeTHOro oOKpalmBaHus MUHEpanoB Npu BKAIOYEHUN aHannaaTtopa.
VHTepdepeHUMOHHbIE OKpackn MUHEPanoB.

Tema 6. nonilpVISaLIMOHHbIﬁ MUKPOCKOMN U ero npuMeHeHue B neTporpacgomyeckux uccnenoBaHUNAX.
UccnepoBaHus npu napanneinbHbIX HUKONSAX.

YCTpOMCTBO ONTMYECKOro neTporpaduyeckoro Mukpockona. OCHOBHbIe MapKy NeTporpagonyeckmx MUKPOCKOMOB.
OnTunyeckasi cxema nonspuaaumnoHHoro Mukpockona. OCHOBHbIE AeTanu MUKPOCKona, NpeaHasHaYeHne rnaBHbIX
netanei Mukpockona. OCHOBHblE NMOBEPKM MUKpOCKona nepen paboToli: NpoBepka CKPeLwWweHHOCTU Hiukonei (Hukonb 1 ?
nonsipu3aTop, HUKONb 2 ? aHanu3aTop), onpeneneHne konebaHuin CBETA, BbIXOASLWEro U3 Nonsipusartopa.
TeopeTnyeckme OCHOBbI MPUHLMNA LLEHTPUPOBKM 0O BEKTUBOB Pa3fIMYHbIX YBENMYEHWA: OBa cyyas.

LleHa neneHuns okynapa. TeopeTnyebCkne OCHOBbI BbIMMCNEHUS LeHbI AeNeHNS NPU UCMONb30BaHUN OKYNSpOB C
PasnnYHbIMA YBENNYEHMSMY C NMOMOLLBIO 0O BEKT - MUKPOMETPA. YCTPOMCTBO M NpefHa3HaYeHne 06 beKT - MUKPOMETpa.
OnpegneneHne pasMepoB 3ePeH B WAKGAxX NPW pPasnnyHbIX yBENMYeHnsx 06 bekTneoB. iccnenosaHne MMHepanos npu
napannenbHbIX HAKONAX Mukpockona. OnpenenexHve oopMbl MUHEPANOB, ONpeaeneHne MMHepPanoB No CTENeH
nguomopguama: namoMopoHbie, NaHMaMoMopdHble, runuanomMopdHbie u ap. OnpeneneHne useta MUHepana.
SlBneHue nneoxponsma. TeopeTnyeckme OCHOBbI SBNeHUs nneoxponsma. CnanHOCTb MMHepanoB. Buabl cnanHocTh
MWUHepanos. Yron cnaiHOCTM MUHepanoB. YracaHue MnuHepana, yron yracaHns MuHepana. [lokasarens npenomneHus
MuHepanos. KonnyecTBeHHbIE, MONYKONNYECTBEHHbIE 1 KA4EeCTBEHHbIE METOAbI ONPeaeneHns nokasaTens NnpenoMneHms.
MNpu3Hakn MMHEPANoB C PasnnyHbIMK NOKa3aTeNnsaMu NPenoMNEeHNS: OrpaHnyYeHne MMHepana, penbed, warpeHesas
nosepxHocTb. CeeToBas nonocka bekke ons onpeneneHns 0THOCUTENbHbBIX NOKasaTenen NpenoMneHns MMHepPanos.
TeopeTtuyeckne 0CHOBbI NOSBNEHNS CBETOBOrO adpdpekTa ? nonocku Bekke. [lncnepcuoHHblin adpdpekT JToaoyHmKoBa.

Tema 7. KomneHcatopbl, yCTPOMUCTBO, NpeaHa3HaYeHne

KBapueBblIi KMH (C NepeMeHHON pasHOoCTbIO X04a), NpeaHasHaYyeHne KBapLeBoro KnnHa, ycTponcTeo. MpuHumno
paboThbl ¢ KBapLEBbLIM KNMHOM. KBapLeBble KoMMeHcaTopbl, Tvnbl. KBapLeBblii KOMAEHCATOp C NOCTOSIHHOW Pa3HOCTLIO
X0[a, YCTPONCTBO, MPUHLMNBI paboTbl C KBAPLEBbLIM KIMHOM., NpefHa3HayeHne. TeopeTuieckne OCHOBbI ONpeaeneHus
HavMeHOBaHWIA ocel ONTUYECKOW MHAMKAaTPUChl B KpucTannax. OnpeaeneHne sHaka yaMHeHNs MUHepPasnos.
OnpepeneHne useta MuHepanos rno ocsam Ng, Np.
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Tema 8. UccnepoBaHua NpU CKpeLL,eHHbIX HAKONSIX.

1.51BneHne nHtepgepeHummn B MuHepanax. CyTb SBNeHNs nHTepgepeHunmn. VIHtepdepeHumoHHas okpacka MMHepanos.
2.0npepnenexHne cunbl OBYNPENOMIEHNS MUHEPANOB NPV UCCNEA0BaHUN MUHEPAOB B CKPELWEHHbIX HUKONSIX.

3.Cxema pacnpeneneHns MHTepdepeHLMOHHbBIX OKPacok MUHEPANoB Mo Nepudoepun CKOWEHHOrO Ha KNWH MUHepana.

4.Mopsakn NHTEPAIEPEHLIMOHHBIX OKPACOK MUHepanoB. LiBeTa nHTepgepeHLIMOHHbIX OKPaCcoK: NepBoro nopsiaka,
BTOPOrO U TPETbEro NopsiAKoB U Ap. AHOMalbHbIe MHTEPHPEePEHLIMOHHBIE OKPACKW: YepHbIR, cepblii, 6enbiii uBeTa
nepeoro nopsaka. LieetHas Homorpamma Muwenb-/1eBu nnu LBeTHas HOMOrpamMma LByrnpenoMIeHus.

5.Yctpoiicteo Tabnuubl Muwenb-Nesu. MpuHumn paboTsl ¢ Tabnuuein Muwens-J1eBn: yunToiBaeTCS TONWMHA WANKA,
nopaaoK MHTepEePEHLIMOHHOW OKpPacKu, ABYNPenoMneHne KOHKPETHOro MuHepana. TeopeTnyeckme OCHOBbI
onpeneneHns uBeTa UHTepepeHLMOHHOM OKpackyn MMHepana.

Tema 9. Habnogenus B cxopsiwemcs ceete. UHTep-chepeHUNOHHas okpacka MMHepanoB. CyTb siBieHUsi
nHTepcpepeHuun. Mopsakm nHTepdpepeHLMOHHbIX OKPaCOK.

TeopequeCKme OCHOBbI NpuHUKMNa KOHOCKONM4YeCckKoro Metona. OcHoBHble oeTanm MUKpOCKona, KOTopble NCNO/b3YHOTCA
npun nccnenosaHnn MMHepanoB KOHOCKOMMYECKNM METOOOM. Cxema npoxoXaneHuns ceeta npu KOHOCKOMMM4YeCkoM MetTone.
OnTtnyeckne 3dppeKTbl NPM KOHOCKOMNUYECKOM MeTode UccnenoBaHus. lMocnenosatenbHOCTb paGOTbI onga nonyvyeHus
MHTEpPdOEepPEeHLUNOHHbIX douryp. KoHockonuyeckas purypa ona n3oTpomnHbIX Cpea. KoHockonuyeckmne purypbl 04HOOCHbIX
MNHepanos. KoHockonuyeckne purypbl OBYOCHbIX MUHEPASIOB. TeOpeTI/I‘-IeCKI/Ie OCHOBbI onpepneneHns onTn4yeckoro
3HaKa MmHeparnos. OnpeueneHme OonTN4YeCKoro 3Haka ogHOOCHOro MnHepasna: onTn4eckn NoONOXMUTenbHOro, oNTU4eckn
oTpuuaTtenbHOro. OnpeneneHme ONTNYEeCKOro 3Haka OByoCHOro MmHepana: ontn4eckn nonoXnTenbHOro, onTn4eckn
oTpuuatenbHOro. Wcnonb3oBaHue KBapueBoro komMneHcartopa aons onpegeneHuns ocei MUHepasnos,
MHTEPdOEepPEeHUNOHHbBIX oUryp 1 ONTUYECKOro 3Haka O4HOOCHbLIX U OBYOCHbIX MUHEpPanoB Npwu UCnoib30BaHUU
KOHOCKOMNMnyeckoro metona mnccnegoeaHus.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUnIMHe (MOAaYIHO)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOpHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YuTaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aumm 1 OCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMCTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4E€BHbIX 3aBeaeHMNA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHUBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHns
BbICLWero npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpCUTET"

NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTts no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrectauumn.

B ¢hoHLEe OLEeHOYHbIX CPEACTB COLEPXUTCS Cnenytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPyeMbIM pedynbTatam 0by4eHus Mo AMCLUNMHE (MOLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOZYIIO);

- onucaHve nopsiaka NPUMEHEHUs 1 NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPecTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBAsieMble K OeACTBUSAM 00y4alolLmXxcs,
LEMOHCTPVPYEMbIM pe3ynbTataM, 3aLaHus pa3nuyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).
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7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucuMnanHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (MO0 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

http://bse.sci-lib.com/particle019467.html - http://bse.sci-lib.com/particle019467.html
http://dic.academic.ru/dic.nsf/enc_geolog/14849 - http://dic.academic.ru/dic.nsf/enc_geolog/14849
http://dic.academic.ru/dic.nsf/enc_physics/1828 - http://dic.academic.ru/dic.nsf/enc_physics/1828
http://ru.wikipedia.org/wiki/VIHTepdepeHumsa_ceeTa - http:/ru.wikipedia.org/wiki/HTepdepeHuns_ceeta
http://www.twirpx.com/files/geologic/petrography/ - http://www.twirpx.com/files/geologic/petrography/

9. MeToguyeckme ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu Mpocnywatb Kypc Nekuuii o 0OCHOBaM KPUCTanIooNTWKM, 03HAKOMUTLCS C OCHOBHOM 1
LLOMOJIHUTENBbHON PEKOMEHA0BAHHOW NIUTEPATYPON, C PEKOMEHLOBaHHBIMY UHTEPHET caiTamum,
03HaKOMUTBCS C MPE3EHTALMSIMM MO TeMaM NEKLUIA, KOTOpble MPOBOAWT NpenofasaTelib, MPOBOANTb
KpaTtkue 3anucy no neKuMoHHoMy Kypcy. CTyeHT LOMKEH YeTKOo NPencTaBnaTh Lenu 1 3aaayn kypca
OCHOBbI KPUCTANNOOMNTUKM, TBOPHECKM NOAXOANTb K U3YHEHMIO KypCa 1 YMETb aHaNM3upoBaTb
MHpopMaLMio, fenaTb CAMOCTOSTENbHbIE BbIBOLbI MO TEMAM NIEKLIMIA.

CrpaHnua 7 n3 12.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTopHbie| BuinonHeHne nabopaTtopHbix paboT NpoBoAUTCS Noa PYKOBOLCTBOM Mpenoaasartens B

paboThbl crneunannsvpoBaHHO ayaMTopumn Kagoeapbl permoHanbHoM reonorum U NonesHbIX McKonaembix
(onTrnyeckuii kabuHet). ONTUYECKUiA KABMHET OCHALLEH ONTMYECKUMM NONSPU3ALMOHHBIMU
Mukpockonamu cuctembl MOJSTAM, KoTopble HaxoaATCs B CTOMNAX, AOMNONHUTENbHO NS BbINONHEHUS
nabopaTopHbIX 3a1aHNI BblAAIOTCA HEOOXOAUMbIE UHCTPYMEHTbI: IOCTUPOBOYHbLIE BUHTHI,
06bEKT-MMKPOMETPbI, KOMMNEeHcaTopbl 1 ap.).
1)3a0aHus BLINONHSOTCSA C UCMONb30BaHNEM OMNTMYECKOro NeTporpagouyeckoro MMKPocKona,
KOTOPbI BblOAETCS UHAMBMAYaNbHO ONS KaXA0ro ctyaeHTa. [Nepel Ha4yanom 3aHATWR CTyaeHT
nonyyaet y npenonasatens ontmyeckuin mukpockon MNOJIAM 1 Heo6XoaUMble UHCTPYMEHTbI.
Mepen HaYanoM padoTbl CTYOEHT BbIMNOHSAET OCHOBHbIE NOBEPKM MNONAPU3ALIMOHHOrO MKPOCKONa:
MpoBepka CKpeLeHHOCTU HUKoNel (MonsipusaTopa U aHanusaropa).
LleHTprpoBKa KOHKPETHOro 06 bEeKTUBA MMKPOCKOMNA MNP KOTOPOM OH ByaeT BeCTU U3ydeHune
MUHEpanoB.
2)3aHATUS NPOBOAATCS C UCMONb30BaHNEM KONNEKUUW WINGOTEKN MUHepanoB nogobpaHHbIX Mo KX
ONTUYECKUM NapaMeTpaMm, a TakxXe WMgoTeKn MarMaTmieckmx nopoa kadgoeapbl permoHanbHow
reonorum 1 rnonesHbix nckonaembix. K kaxaoMmy Tuny marMatuieckmx nopon CooTBeTCTByeT
netporpadpuyeckuii wnundp. Obpasubl WAMGOB HAXOAATCSA B KAPTOHHBLIX KOPOB0oYKax C aTUKETKOM, roe
nMeeTcs NHpopMauus: HoMep obpasua, HoMep NoTKa, MUHEpanbHbI COCTaB, TUM NOPObl, MECTO
oTbopa obpasua.
3)Mpu BbINONHEHWM NabopaTopHOl PaboThbl CTYAEHT MOXET NONb30BaThbCA PEKOMEH 1OBAaHHOM
nnuTepaTypoii, MeToan4ecKnMI NocobmsiMm No 0OCHOBaM KPUCTaNI00NTUKK, KOTOPbIE OH MOXET
Mony4nTh y NpenogasaTtens un ckadatb Ha cante 6ubnumotekn KOY.
Lo BbINONHEHNS NabopaTopHbIX 3a8aHWi CTYAEHT [ONXEeH 03HAKOMUTLCS C TEOPETNYECKUMM
mMartepuanamm, KoTopblii u3naraeT npenoaasarte/b, 03HAKOMUTLCS C MaTepuanam NpeseHTauui,
KOTOpble JEMOHCTPUPYIOTCS, MONY4YUTb KOHKPETHOE 3a4aHne U KOpobouKy CO WINGIOM U BbINOMHSATh
3a4aHue no KOHKPETHOW TeMe 3aHATUS.
Lns BbINONHeHWs 3agaHuii no kypcy OCHOBbI KPUCTANNOONTUKM CTYAEHT [OMIXKEH U3ydYaTb
onTnyeckue napameTpbl MUHEPASOB B WAMGIAxX No4 MUKPOCKOMNOM, NPOBOANTb HeobxoanMbIe
onvcaHvs, nenatb 060CHOBaHHbIE BbIBOAbI.

AEKTPOHHBH
Ctpannua 8 ns 12. BBl YHHBEPCHTET
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | [lnsi BLINONHEHNS CAMOCTOATENBHOM PaboThl CTYAEHTY HE0OX0AMMO: NPOCYWaTh KypC Nekuni,
TenbHas 03HaKOMUTbCS C PEKOMEHAYEMO 6a30BOI NUTEPATYPOI, MPOCMOTPETL 3aMNMUCK MO NEKLNUOHHOMY
pabota KypcCy, NPOCMOTPETb NpeseHTauun nekunii.

CamocTosTenbHas paboTa cTyoeHTOB BKto4YaeT B cebsi:

1)CTyneHT nonyyaet y nabopaHTa neTporpacmyeckuii onTuiecknic Mukpockon cuctemsl NMOJIAM.

2)nonyyaet y nabopaHTta NoTOK No M3y4aemoit Teme ¢ obpasLamu M3 KONNeKLMm MarmaTniyeckmnx
nopo.n kagoenpbl.

Ob6pa3sLbl HAXOASTCS B KAPTOHHbBIX KOPOHOUKAX C STUKETKOM, e UMeeTCs MHpopMaLLMs: HOMEP

obpasua, HoMep NoTKa, TMM Nopoabl, MecTo oTbopa obpasua.

3)CTyLeHT Takxe nonyyaet Wnnudobl Mo yKa3aHHbIM TMnam.

4)Mony4aeT HeOBXOAMMbIE MHCTPYMEHTLI, METOAMYECKME NOCObUS, Tabnuubl 1 Ap.

CTyneHT NpoBOANT CaAMOCTOATENbHOE U3YYEHUE ONTUYECKNX KOHCTAHT MUHEPASIOB 13 KONNEKLUHN,

MOXET NCMONb30BaTh PEKOMEHL0BAHHYIO NUTEPATYPY MU METOAUYECKME NOCOOMS.

Mepen HayanoM paboTbl CTYAEHT BbIMNONHSET OCHOBHbIE NOBEPKM NONAPMIALIMOHHOrO MAKPOCKONa:!
1.lpoBepka ckpelweHHOCTN HUKOoNe (nonsipusaTopa u aHannaaropa).

2.LleHTprpoBKa KOHKPETHOro 06 beKTUBA MUKPOCKOMA NPY KOTOPOM OH ByAeT BECTU U3ydeHue

MVUHepanos.

MwuKpo n3yyeHne MarMaTMYecKux ropHbIX Nopod NPOBOANTCS B NPO3pPayHbIX NeTporpacmnyeckmnx

wnmugoax ¢ Mcrnonb3oBaHMeM neTporpagomyeckoro Mmkpockona. lNMpoeoanTtcs onpeneneHue

MWHepanbHOro cocTasa WANGOB: NPW 3TOM ONpeaensaTCs oNTUYecKne CBoncTsa MUHepanos npwm Il

HUKONSAX M NPU +HUKONSAX.

M3yyeHne wnmdgos nog MMKPOCKONOM BK/OHAET:

1.0npeneneHne popmbl MHEpPana.

2. OnpegneneHne pa3mMepoB MuHepana.

3. OnpeneneHune ueeta npu Il HUKONAX.

4. OnpeneneHune LBeTa UHTEPKEPEHLNOHHON OKPacky MUHepana (Npu + HAKONSX).

5. OnpeneneHne nNneoxpouama rno pasHbiM OCAM MUHepana.

6.0npeneneHne cnanHocTu, yrna cnanHoCT! MuHepana.

7.0npeneneHne TUNa noracaHns, yrna noracaHus MvHepana.

8.0npepneneHne OTHOCMTENbHBIX NoKa3aTenen NpenoMneHms MmHepana.

9.0npeneneHne KOHKPETHOr0 HaMMEHOBaHNS MUHepana.

10. CaMoCTOATENBHO ONPELENATb B NPOXOASILEM CBETE UX ONTUYECKME

KOHCTaHTbl uccnegyemMblx MUHEPanos.

11.0npeneneHue rnaBHeLMX NOPOA00OPA3YIOWNX MUHEPATIOB FOPHLIX MOPOL:

rp.NoNeBbIX WNAaToB, rP.MMPOKCEHOB, MP.ONMBMHOB, IP.CNI04 , FP.NOMEBbLIX WNATOB, IP.NAarnoknasos,

rp.amconbonoB U ap.

3ayer 3a4éT HauefneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHMS amcumnivHbl. Obyyatowmincst nonyyaeT BONPOC
(Bonpocekl) nnMbo 3aaaHue (3a4aHuns) U BpeMsl Ha NoLAroToBKy. 3a4éT MPOBOAMTCS B YCTHOM,
nMcbMeHHoM goopme. OLeHMBaeTCs BlafeHne Matepuanom, ero CUCTEMHOE OCBOEHME, CNOCOBHOCTb
MPUMEHSITb HYXXHbIE 3HAHUSI, HABbIKW 1 YMEHWS Npu aHanuae nNpobneMHbIX CUTyaLnii 1 peeHnn
NpakTUYeCcKmX 3a0aHnii.

CTyOeHT OomXeH 03HAKOMUTLCS C y4eBHO-METOANYECKON 1 PEKOMEHAYEMOW IMTepaTypoi,
NPOCMOTPETb 3anuncu rno NeKUMoOHHOMY Kypcy, MPOCMOTPETb Npe3eHTauumn nekumin, NpoCcMoTpeTb
BbIMOSIHEHHYIO NMUCbMEHHYIO AoMaLHioo paboTy. KnioyeBbiM TpeboBaHneM npu NOAroTOBKE K 3a4eTy
BbICTYNaeT TBOPHECKMI NOAXOL, yMeHNe obpabaTbiBaTe 1 aHaNM3MpoBaTb MHpopMaLIMO, AenaThb
camocCTosiTeNbHblE BbIBOAbI, 000CHOBLIBATL LIENeco0bpasHOCTb 1 3GPEKTMBHOCTE Npennaraembix
pekoMeHAaUunii U peweHnii Npobnem, YHETKO 1 NIOrMYHO U3naratb CBOW Mbicin. MoaroToBky K 3a4eTy
cnenyeT Ha4YMHaTb C NMOBTOPEHNSI COOTBETCTBYIOWEro pasaena y4ebHrka, y4ebHbIX mnocobuii no
OaHHO TeMe 1 KOHCMNEKTOB NeKLUUA.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 9 ns 12. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumnnmubl "OcHoBbl kKpuctannoonTtukn'; 05.03.01 "eonorus".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepenayy MHGOPMaLmW, opraHn3auuy pasinyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb UCMONb30BaHbI A/1si NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0byyeHusl, NpoBeLeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWmUThl BbINONHEHHbIX paborT,
NpoBeLeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 05.03.01
"Neonorng" n npodounto noarotoeku "lMeonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.02.02 OcHOBbI KPUCTa/II00NTUKN

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 05.03.01 - Feonorus

Mpochunb noarotosku: Ceonorng

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.Xapaukos A.3., MeTtporpadms n NeTponorns MarMaTM4eckmx 1 MeTaMopdoyecknx Nopos : y4ebHwvk / Xapavkos A.9. -
PoctoB-Ha-[JoHy: N3patenbcTtBo KOXHOro coegepansHoro yHmeepeuteta, 2011. - 324 c. - ISBN 978-5-9275-0882-2 -
TekcT : anekTpoHHbIn // OBC 'KoHcynbTaHT ctyaeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927508822.html

(nata obpatweHus: 05.02.2021). - Pexxum gocTtyna : no noanmcke.

2. CasoHoB A.M., MeTporpadousi marMatuydeckux nopon : ydebHoe nocobue / A.M. CazoHos - KpacHosipck : Cubupckuii
doenepanbHblli yHuBepcuteT, 2014. - 292 ¢. - ISBN 978-5-7638-2977-8 - TekcT : anekTpoHHbIi // OBC 'KoHcynbTaHT
ctynenTa' : [caiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785763829778.html (nata obpaiieHus: 05.02.2021). -
Pexwum goctyna : no noanucke.

3. AHnknHa, B. . OcHoBbl kpucTannorpadum n nedekTbl KPUCTaNAMYeCcKoro CTpoeHns: npaktukym / B. V. AHukuna, A.
C. Canaposa. - KpacHosipck : Cubupckuii dpenepanbHolii yHuBepcuteT, 2011, - 148 ¢. - ISBN 978-5-7638-2195-6. -
TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/441367 (nata obpauweHnusi: 05.02.2021). - Pexum
[0CTyna : Mo noAanucke.

JononHutenbHas nuteparypa:
1. Boiiko, C. B. Kpuctannorpadusi u MuHepanorus. OCHOBHble NMoHsATUSA: yuebHoe nocobue / boiiko C.B. - KpacHosipck:
Cunbupckuiin goeiepanbHblil yHuBepeutet, 2015. - 212 ¢.: ISBN 978-5-7638-3223-5. - TekcT : 31eKTpoHHbIiA. - URL:
https://znanium.com/catalog/product/550292 (nata obpaweHusi: 05.02.2021). - Pexum pgocTtyna : no noanucke.

2. boHpapes, B. IN. OcHOBbI MMHEpPANOrMun 1 KpucTannorpadoumn ¢ anemeHTamm neTporpacum : yuebHoe nocobue / B.I.
BoHpapes. - Mocksa: ®OPYM : MIHDPA-M, 2019. - 280 c. - (Bbicwee obpasoBaHue: bakanaspwuar). - ISBN . - Tekcr :
aNeKkTPOoHHbIA. - URL: hitps://znanium.com/catalog/product/1015195

(nata obpatweHuns: 05.02.2021). - Pexwum goctyna : no noanmvcke.

3. KocTiok, 0. H. MuHepans! 1 ropHble nopobl : yuebHoe nocobue / HO. H. KocTiok ; KOXHbI doeiepanbHbii
yHuBepcuteT. - Poctos-Ha-[loHy ; TaraHpor : N3patenbcteo KOxHoro doenepanbHoro yHusepcuteta, 2019. - 122 c. -
ISBN 978-5-9275-3248-3. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1088181 (nara
obpaieHns: 05.02.2021). - Pexum pocTyna : no nognvcke
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Mporpamma ancumnnmubl "OcHoBbl kKpuctannoonTtukn'; 05.03.01 "eonorus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.02.02 OcHOBbI KPUCTa/II00NTUKN

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 05.03.01 - Feonorus

Mpochunb noarotosku: Ceonorng

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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