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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 omucuunnmHebl paspaboTan(a)(n) LOUEHT, K.H. (poueHT) Cutaukosa J1.M. (kadpenpa permoHansHoM reonorum um
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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CNOCOBHOCTBIO MCMONL30BATHL 3HAHMS B 06NaCTW reonorum, reoPusmnkm, reoxummu,

rMOPOreonorny N NHXeHEePHON reoniornmn, reonornm U reoXMNK roproYnX
CKOMAEMbIX, 9KONOrMYECKOI reonornm ofis peweHns Hay4yHo-nccnenoBaTenbckmx
3a0a4y (B COOTBETCTBMM C HANPaBNEHHOCTbIO (Npodhrnem) NOAroTOBKN)

MK-12 CNOCOOHOCTLIO MPUMEHUTb 3HAHUS 1 HABBLIKW OIS PELIEHNS reONorm4eckunx 3aaad no
N3y4eHWIO reoNiormM4eckoro CTPOEHMS 3E€MHOM KOpPbI, FOPHbIX MOPOL U MOSIE3HbIX
ncKkonaemblx, a Takxe NPorHosa v NONCKOB MECTOPOXOEHMWI NONE3HbIX NCKOMAEMbIX
(B COOTBETCTBUWN C HAMPAaBNEHHOCTbIO (MPOdOUIEM) NOArOTOBKM)

MnK-2 CNOCOBHOCTbIO CAMOCTOSTENBHO MONy4aTh FE0NIOrMYECKY0 UHGPOpMaLMIO,
MCNoNb30BaTh B HAY4YHO-UCCNEn0BATENbCKOM AEATENbHOCTU HABbIKW NOMEBbIX U
nabopaTopHbIX rE0NIOrMYECKNX UCCNeA0BaHWA (B COOTBETCTBUM C HANPAaBNEHHOCTLIO
(npodbunem) NoaroToBkM)

O6yyatolpmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBbI KPMCTaNNOONTVKM NMPO3PaYHbIX KPUCTANIOB, ONCaHNE ONTUYECKMX CBOMCTB C MOMOLLbIO ONTUHECKON
VHOUKATPUCHI KpUCTanna, BKYarowWen 0cobeHHOCTY (OOPMbI 1 MONOXEHUS ONTUYECKON MHAMKATPUCHI B KpUCTannax
PasnUYHbIX CUHIOHUIA, METOAVKY NPUBNMXEHHOTO ONPENENEeHUs ONTUYECKMX KOHCTAHT B Windoe npu
OPTOCKOMMYECKOM 1 KOHOCKOMMYECKOM UCCNEeA0BaAHUM, a TAKXE ONTUYECKME CBOWCTBA 1 OUArHOCTMHECKUE NPU3HAKK
OCHOBHbIX NMOPOA006pPasyWnX MUHEPAIOB MarMaTn4YeCcKmx 1 MeTaMopcpHECKUX Nopoa.

JonxeH ymeTb:

00 bSACHSTb SIBNEHUs, Habntonaemble npu NpoxoXxaneHnn ceeTa 4Yepel3 TOHKMe Cpelbl nccnenyemblx MmMHepanos B
wnudpax, cCaMoCTOSATENbHO ONPenenaTb B NPOXOASUWEM CBETE UX ONTUYECKNE KOHCTAHTbl, ONPenenstb rnasHenwme
rlopo,uoo6pa3y+om,|/|e MUHepanbl FOPHbIX NOPOoM4, NPOU3BOANTL rMaBHble NOBEPKKU NONAPNU3aLUMOHHOIo MMKpoOcKona.

JonxeH Bnanetb:

OCHOBaMU KPUCTANNOONTNKMN, HEOBXOAUMBIMU LS LaNbHEWLEro N3y4eHs MUHEPAIbHOrO COCTaRa,
CTPYKTYPHO-TEKCTYPHbBIX 0COBEHHOCTEN NeTporpacoun MarmaTuyeckmx, MeTaMopayecKnx 1 0CaaoyHbIX MOPOL.

JlonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FOTOBHOCTb:

3HaTb: OCHOBbI KPUCTamioonTukn npo3pavyHblX KPUCTanaoB, onncaHmne onTtnyeckmnx CBOWCTB C MOMOLLbIO ONTUYECKOM
NHONKaTPUChI Kpuctanna, BK/ltOMatolLen 0COBEHHOCTM popMbl 1 NONOXEHNA onTnYeckom MHONKaTPUChI B KpucTtannax
Pa3NnyHbIX CVIHIOHWIA, MEeTOoOUuKY I'Ipl/l6ﬂI/I)KeHHOFO onpeneneHns onTM4ecknx KOHCTaHT B Wnudgpe npu
OpPTOCKOMMN4YEeCKOM N KOHOCKOMMYECKOM nccnenoeaHnn, a Takxe ontnyeckmne CBOWCTBaA N AnarHoctTn4eckune NPU3HakK"
OCHOBHbIX I'IOpO,EI,OO6p33)/IOI.LI,VIX MUHepanoB MarmMaTuyeckmx n MetaMopgomnyeckmnx nopoa.

YmMeTb: npon3BoanTb raBHble NOBEPKU NONApnU3auMoHHOro MMKpockona, 00 BACHATDL ABNEHUA, Ha6mo,u,aeMb|e npun
NpoxXoXaoeHnn ceeta 4epel3 ToOHKMe cpedbl nccnenyemMmbix MMHepanos B LIJJ'II/ICan, CaMOCTOATENDbHO onpenensTb B
npoxonsueM ceete X ontTn4eckmne KOHCTaHTbl, onpenendTb rnaBHemnwmne rlopo,uoo6pa3y+ou.|,|/|e MUHepanbl FOPHbIX
nopoa.

Bﬂa,D,eTb: OCHOBaMu KpUCTannoonTuKK, HeO6XO,D,I/IMbIMI/I Ons panbHemwero n3yv4eHnsa MmmHepasibHOro Coctaaa,
CTPYKTYPHO-TEKCTYPHbIX ocobeHHocTe neTporpaq)vwl MarMatTnyeckux, MeTaMOpq.)I/I‘-IeCKVIX M 0Cafo4HbIX nopoa.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.03.02 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosatenbHoi nporpammel 05.03.01 "Meonorus (Feonorvs)" n OTHOCUTCS K AMCLUMNAMHAM MO
BbIGOpY.

OcBavBaeTcs Ha 2 Kypce B 4 cemecTpe.
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Mporpamma ancumnnmubl "OcHoBbl kKpuctannoonTtukn'; 05.03.01 "eonorus".

3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYecTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLmuxcs ¢ npenogasarenem (No BUAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 42 yaca(os), B TOM 4ucne nekuun - 14 yaca(os), npaktuyeckue 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 28 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 30 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMMANHLI: 3a4eT B 4 CEMECTPE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)
Buabl 1 yachl
KOHTaKTHOW paboTbl,

Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
3aHATUA pabortbl

Nekuun

Tema 1. Kpuctannoontuka.

Onpepnenexve, 06bekT

1 |nccnenosanus, MecTo cpean Apyrux 4 1 0 > >
reono-rmyeckmx QUCUMNnH, CBA3N C

OpYyrumMy Haykamm, onopHas

nntepatypa

Tema 2. OCHOBHbIE NMONOXEHNS O
» [cBeTe. OB6blKHOBEHHbIV UK 4 ]
‘|paccesHHbIl cBeT. [onspu3oBaHHbIv
CBeT.

Tema 3. lNonsipusaumsa ceeta
3 [KpucTannamn. 3aKoHbl 4 5

‘(pacnpocTpaHeHus ceeTa B
KpucTtannmyeckmx cpenax.

Tema 4. [NoBepxHOCTU NokasaTenemn

4 [nPenomnenmns 1 NpUHUMNGI 4 "
NOCTPOEHNS ONTUYECKON

WHOuKaTpuChl

Tema 5. lNpoxoxaeHne ceeTa Yepes
5.|cucremy 4 1 0 2 6
nonsipu-saTop-KpucTani-aHannsarop

Tema 6. NonspuaaunoHHbIN
MVKPOCKOI W ero nNpuMeHeHve B
6.|neTporpadunyeckumx nccnegoBaHusX. 4 2 0 4 2
Wccneposanus npu napannenbHbIX
HUKONSIX.

v Tema 7. KomneHcaTopsbl, yCTPOWCTBO, 4 5
‘(npenHasHavyeHne

8 Tema 8. ViccnepnosaHns npm 4 5
‘CcKpeLeHHbIX HUKONSX.

Tema 9. HabnioneHns B cxoosiwemcst
ceete. VIHTep-thepeHLMOoHHas
9.lokpacka muHepanos. CyTb SBNeHNS 4 2 0 4 2
nHTEeptepeHLmn. Mopaaku
NHTEPdEPEHLIMOHHBIX OKPaCOK.

NToro 14 0 28 30

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)

Tema 1. Kpuctannoontuka. OnpegeneHue, 06beKT UCCnefoBaHUS, MECTO CPeay APYrux reosio-ruyeckux
OVCLMUMNIVH, CBSI3W C APYrMMM HayKaMu, ONMopHas nuteparypa

CrpaHnua 4 n3 12.




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

Hayka kpuctannoonTvka Kak 4acTb Hayku O CBETE, ONpeLeneHe OCHOB KPUCTanNoonTukI, BOJIHOBas Npupoaa ceeTa
(OrtocTeéH XaH PpeHenb). O6BbEKT nccnenoBaHns KPUCTaNIOONTVKNA, MECTO KPUCTaNIOONTVKN CPEAV LpYriX
reonormyeckux AUCLMUNIUH, CBA3W C APYrUMK Haykamu, ONopHas nuTepartypa: OCHOBHAS 1 AOMONHUTENbHAS.

Tema 2. OCHOBHbIe NONOXeHusi 0 cBeTe. O6LIKHOBEHHbIN UM pacCesiHHbIN cBeT. Monsipn3oBaHHbIN CBeT.

Mprpona ceeta. CBET Kak anekTpoMarHuTHele konebaHus. Xapaktepuctuka obnactu suaumoro ceeta. MNpubnmxeHHble
3Ha4YeHNs LMH BOJH B BO3OYXE AN XapaKTepHbIX CrekTpanbHbiX LBETOB. OBbIKHOBEHHbIN (ECTECTBEHHBIN) CBET WK
paccesiHHbIl CBET, OCHOBHbIE XapaKTEPUCTUKM ECTECTBEHHOMO CBETA (TEOPETNYECKME OCHOBBI). MoNspr30BaHHbIV CBET
(TeopeTnyeckme ocHoBbl). OCHOBbI MOHATUS SIBNEHWE MHTepdepeHUMmn ceeTa. VIHTepdiepeHLmMst BONIH ? B3anMHoe
YBENVYEHNE VNN YMEHbLIEHVE PE3YNbTUPYIOLWEeR aMnanTy bl ABYX UM HECKONBbKMX KOFE@PEHTHBIX BOMH NPU 1X
HanoXeHuUn Opyr Ha gpyra.

Tewma 3. I'Ionﬂpuaau.ua CBeTa Kpuctannamm. 3aKkoHbI pacnpocTpaHeHus cBeTa B KpUctannindyeckux cpepnax.

3aKkoHbl PacnpocTpaHeHNs CBeTa B KPUCTannnyeckux cpenax. MonsprsaauroHHbIi MMKPOCKOM, MPUHLMMbLI paboTsbl,
YCTPOMCTBO, OCHOBHble getanu. MpeaHasHaYeHne NeTporpadmyeckoro onTnYeckoro Mukpockona. OCHoBHble
onThYeckue getany MMKPOCKoMa: NonsapusaTop 1 aHanusatop, 00bekTuBbl, NMH3a J1a3o, nuH3a bepTtpaHa, okynspbl.
OueHka yBennyeHust Mukpockona. MNonspouabl, NpegHasHayeHue, TUMbl NONSPoMaoB. YCTPOMNCTBO NpuaMbl Hukons,
aHanuaaTopa neTporpaguyeckoro Mukpockona. [BynpenomneHune B cpegax ¢ pasnnyHoin onTMYeckom NIoTHOCTbIO.
SlBneHvie OBYNPEenoMNeHns ceeta npu NpoxXoXaeHnn Yepes cpenbl C PasnnyHoi ONTUYECKON MNOTHOCTbLIO.
LBynpenomnexune B pasnuyHbix Kpuctannax. MuHepanbl U30TpornHble U aHU30TponHbIe. MoHsATUe nokasaTtens
npenomneHus. MNonHoe BHyTpeHHee oTpaxeHue. Cxema NpoXoXAeHNs eCTeCTBEHHOro ceeTa Yepes npuamy Hukons
(ABneHue OBynpenomneHne ceeTa, NoHoe BHYTPEHHEee OTPpaXeHue CBeTa B KPUCTanne onTUYecKoro Kanbumra).

Tewma 4. NMoBepxHOCTHU NMokasartenen NPeoMAeHUs U MPUHLUMNbI MOCTPOEHUSA ONTUYECKOW MHAOMKATPUCHI

OnpepneneHne onTuyeckor nHankaTpucobl. OCHOBHbIE AeTany ONTUYECKON HAMKaTpuckl. OnTryeckas nHaukatpuca ans
MUHEPANOB BbICLIEN (KyBU4YecKomn) CUHIoHUU. MHepanbl N30TPOMHbIE Y @aHU30TPONHbIE.

OnTtunyeckas UHoUKaTpKca Ans BCex ONTUYECKU N3OTPOMHbIX cped. dopMa OnTUYecKon MHOMKATPUCH! U OCHOBHbIE
eTtanv Ans MHepanoB CPeHUNX CUHTOHWA: TPUrOHaNbHOM, TeTparoHanbHOM 1 rekcaroHanbHoii. Jlyy ceeTa,
PacnpoCTPaHSIIoWMACS B KpUCTannax cpeaHnX CUHIOHWIA ¢ 0IMHAKOBO CKOPOCTbIO: Ny4 0BbIKHOBEHHbI (OpAMHAPHBIA).
Nyy ¢ NnepeMeHHOI CKOPOCTbIO - HEOBLIKHOBEHHBI Jlyd (3KCTPaOPAUHAPHDIRA).

LBoliHoe nydenpenomneHne. Cxema N3MEHEHNS NoKasaTtenen NPenoMNeHNs sl KPUCTANI0B CPEAHUX CUHTOHUIA.
OnTnyeckn 0JHOOCHbIE MUHepanbl. MpuMepbl. CeyeHnsi MOBEPXHOCTEN nokasatene NPenoMIeHNs 1 ONTUYECKONM
WHOUKATPUCHI ANS: MOMOXMTENbHBIX M OTPULLATENBHBIX KPUCTANIOB CPELHUX CUHFOHMA. ONTUYECKM aHN30TPOMHbIE
MUHEpabl CPELHNX CUHIOHWIA, ONTUYECKN OBYOCHBIE, MONOXUTENbHbIE, OTPULATENBHbLIE Y HEATPANbHBIE.

MI/IHepaJ'IbI HU3LWNX CUHFOHWNIA: MOHOK/IMHHbIE, p0M6|/|quK|/|e N TPUKNUHHbIE. CxemaTunyeckas OpPMEHTUNPOBKA Tpex
rnaBHbIX CEYEHUN I'IOBerHOCTeIZ nokasarenem npenomMneHnsa un OMNTUYECKOW MHONKaTpUChbl B Kpuctanne HM3LWeMn
cuHroHun. MNokasarenu npenomneHnsa: grand, medium, petit. MMHepaHbl HU3WWNX CUHIFOHWIA - ONTUYECKKN OBYOCHbI€E.

Tema 5. I'Ipoxoxp.eHMe CBeTa yepe3 Cucrtemy nonsipun-3arop-Kpuctann-aHanmsarop

MeTporpadouyeckmnii MUKPOCKOM: CXema NMPOXOXAEHNS CBETA YEPES CUCTEMY MMaBHbIX YCTPOWCTB MKPOCKONA:
nonspu3aTop - M30TPOMHbIN KpUcTann-aHanusatop. Cxema NpoxXoXAeHUs CBeTa Yepes CUCTEMY MMaBHbIX YCTPOMCTB
MUKPOCKOMNa: MOASpU3aTop - aHU30TPOMHBIA KPUCTaN - aHann3aTop. AHanu3 cxem MHTepgepeHLn konebaHuii aByx
nyyeli Npyv 0QHOBPEMEHHOM BbIXOLE U3 aHanM3aTopa: Npu 0TCTaBaHUW Ha AAVHY BOMHbL. AHANU3 CXeM MHTepPhepeHLMn
konebaHuii AByX Nyyel Npy OAHOBPEMEHHOM BbIXOAE U3 aHanM3aTopa: Npyu 0TCTaBaHUN Ha MONOBWHY LNWHbBI BOSHBI.
YCnoBusi MakcrManbHOM OCBELLEHHOCTH (nonoxeHue 450). YCnoBusi MakcMManbHoOV TEMHOTBI KpucTanna. dBneHme
KOMMeHcaumm cBeTa. SBneHne LBETHOro OKpawvBaHus MUHEPaNnoB Npw BKIKOYEHUW aHanm3aTopa.
NHTepdhepeHUMOHHbIE OKPaCkn MUHEPANOB.

Tema 6. nonilpVISaLIMOHHbIﬁ MUKPOCKOMN U ero npuMeHeHue B neTporpacgomyeckux uccnenoBaHUNAX.
UccnepnoBaHus npu napannenbHbIX HUKONSAX.

YCTPOWMCTBO ONTUYECKOro NeTporpadmnyeckoro Mukpockona. OCHOBHbIE MapKy NETPOrpagonyeckmnx MMKPOCKOMOB.
OnTnyeckas cxema nonapmaaumoHHoro mukpockona. OCHOBHbIE AeTany MAKPOCKONA, NpefHa3HaYeHNe rMaBHbIX
netaneir Mukpockona. OCHOBHble NMOBEpPKM MUKpPOckona nepen paboToli: npoBepka CKPELLEHHOCTW HKonen (Hukonb 1 ?
nonsipn3aTop, HUKONb 2 ? aHanMaaTop), onpeneneHve konebaHuii cBeTa, BbIXOASWErO U3 Nonspusaropa.
TeopeTnyeckne 0CHOBbI MPUHLIMMA LLEHTPUPOBKM 06 bEKTUBOB PasfINyHbIX YBEMYEHWIA: ABa Clydyas.

LleHa neneHns okynapa. TeopeTnyebekre 0CHOBbI BbIHUCEHUS LIEHb! AeNIeHNS NPU UCNOIb30BaHWUM OKYNAPOB C
pPasnnyYHbIMU YBENMYEHMSIMY C NMOMOLLBI0 0O BEKT - MUKPOMETPA. YCTPOMCTBO M NpefHa3HaYeHne 06 beKT - MUKPOMETpa.
OnpegneneHne pasMepoB 3ePeH B WAKGAxX NpW pasnnyHbIX yBenMYeHnsx 06 bekTneoB. iccnenosaHne MMHepanos npu
napannenbHbIX HAKONAX Mukpockona. OnpenenexHve oopMbl MUHEPANOB, ONpeaeneHne MMHepPanoB No CTENEHN
nauomMopguama: namoMopoHble, NnaHMaMoMopdHble, runuanomMopdHsie u ap. OnpeneneHune useta MUHepana.
SBneHme nneoxpounsma. TeopeTnyeckne OCHOBbI SBNeHMS nneoxponama. CnanHocTb MMHepanos. Bnabl cnanHoctu
MUHepanos. Yron cnaiHocTn MUHepanos. YracaHue MuHepana, yron yracaHus MuHepana. lokasarenb npenomneHns
MuHepanos. KonnyecTBeHHble, MONYKONNYECTBEHHbIE Y KAYECTBEHHbIE METObl ONnpeaeneHns nokasarens npenomMneHns.
[Mpn3Haku MMHepanoB C pasnuyHbIMU NokasaTensiMm NPenoMneHns: orpaHnyeHne MuHepana, penbed, WwarpeHesas
nosepxHocTb. CeeToBas nonocka bekke ons onpeneneHns 0THOCUTENbHbBIX NOKasaTenen NpenoMneHns MMHepanos.
TeopeTuyeckne 0CHOBbI NOSBNEHNS CBETOBOrO adpdpekTa ? nonocku Bekke. [ncnepcuoHHblin adpdpekT JToaoyHMKoBa.

Tema 7. KomneHcatopbl, yCTPOMUCTBO, NpeaHa3HaYeHne
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KBapLeBbIi KNNH (C NepeMeHHON pa3HOCTbO X04a), NpefHa3HaYeHne KBapLueBoro KnnHa, ycTponcTso. MNpuHumnb
paboTbl ¢ KBapLIEBbIM KNMHOM. KBapueBble KoMneHcaTopsl, Tunbl. KBapLEBbIi KOMAEHCATOP C MOCTOSHHOW Pa3HOCTbI0
X043, YCTPOMCTBO, MPUHLMMbLI paboThbl C KBAPLEBLIM KIUHOM., NpeaHa3HavyeHne. TeopeTniyeckne 0CHOBbI OnpeneneHmns
HavVMeHOBaHWIA OCe ONTUYECKOW MHAMKATPUCh B KpucTannax. OnpeneneHune 3Haka ya/IMHEHUS MAHEPAOB.
OnpepeneHne ugeta MuHepanos no ocam Ng, Np.

Tema 8. UccnepoBaHusi NpuU CKpeLLLeHHbIX HUKOSIX.

1.5BneHne nHtepdepeHunn B MuHepanax. CyTb aBneHns nHtepgepeHunmn. inTepdepeHumMoHHas okpacka MMHepanos.
2.0npegnenexHne cunbl ABYNPENOMIEHNS MUHEPANOB NPW UCCNEA0BAHMN MUHEPANOB B CKPELLEHHbIX HUKONSX.

3.Cxema pacnpegneneHms nHTepgepeHLOHHbIX OKPacok MUHEPanoB Mo nepudgepun CKOWeHHOro Ha KNNH MrHepana.

4.MopsaKn NHTEPdIEPEHLIMOHHBIX OKPaCoK MUHepanoB. LiBeTa nHTepgepeHLIMOHHbIX OKPacoK: NepBoro nopsiaka,
BTOPOrO ¥ TPETbEro NopsiAKoB U Ap. AHOMalbHbIe MHTEPHPePEeHLIMOHHBIE OKPACKW: YepHbIi, cepblii, 6enbiii uBeTa
nepeoro nopsaka. LieeTHas Homorpamma Muwenb-/1eBu nnu LBeTHas HOMOrpamMma LBynpenoMIeHus.

5.Yctpoiicteo Tabnuubl Muwenb-Nesu. MpuHumn paboTsl ¢ Tabnuuein Muwens-J1eBn: yunToiBaeTCS TOMWMHA WANA,
nopsaoK MHTepEePEHLMOHHOW OKpacKu, ABYNpenoMneHme KOHKPETHOro MuHepana. TeopeTnyeckme OCHOBbI
onpeneneHns LBeTa UHTepepeHLMOHHOR OKpacky MMHepana.

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

TeopequeCKme OCHOBbI NpUHUKMNa KOHOCKONM4YeCckKoro Metona. OcHoBHble oeTanm MUKpOCKoNna, KOTopble NCNO/b3YHOTCA
npun nccnenosaHnn MMHepanoB KOHOCKOMYECKNM METOOOM. Cxema npoxoXaneHuns ceeta npu KOHOCKOMM4YeCkoM 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 MmHeparsnos. OnpeueneHme OonTNU4YeCKoro 3Haka ogHOOCHOro MnHepasna: onTn4eckn NoONOXNUTeNnbHOro, oNTU4eckn
oTpuuaTtenbHOro. OnpeneneHme ONTNYEeCKOro 3Haka OByoCHOro MmHepana: ontn4eckn nonoXnTenbHOro, onTn4eckn
oTpuuaTtenbHOro. Wcnonb3oBaHue KBapueBoro komneHcartopa aons onpegeneHuns ocei MUHepasnos,
MHTEPdOEepPEeHUNOHHbBIX oUryp 1 ONTUYECKOro 3Haka O4HOOCHbLIX U OBYOCHbIX MMHEpPanoB Npu UCnonb30BaHUU
KOHOCKOMNn4yeckoro metona mnccnengosaHus.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHy0 paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MO/HOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4YHYIO 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaroLWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NeSTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumaniTera, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTsa obpasosaHus u Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxXckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeHNs
BbICLIEr0 NpochbeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUMTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) doenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLUIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMWS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPeacTBa;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON N1 OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxonmuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

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/IHTepdepeHums_ceeTa - http://ru.wikipedia.org/wiki/ IHTepgepeHumns_ceeta
http://www.twirpx.com/files/geologic/petrography/ - http://www.twirpx.com/files/geologic/petrography/

9. MeToguueckue ykasaHusl oisi 06y4yaloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHoaumm

nekumnm Mpocnywatb Kypc Nekuuii No 0CHOBaM KpUCTannooNTUKN, O3HAKOMUTLCS C OCHOBHOM 1
OOMONHNTENBHOM PEKOMEH00BAHHON NUTEepaTypomn, C peKoMeHO0BaHHbIMU UHTEPHET canTamu,
03HaKOMUTbCH C Npe3eHTauUnsaMm No TeMam nekuunin, KotTopble NPOBOAUT Npenoaasaresib, NPOBOAUTb
KpaTtkue 3anvcy no nekunoHHomy kypcy. CTyaeHT OOMXKeH 4eTKO NpeacTaBnsATb Lenn 1 3agaqn Kypca
OcCHOBbI KPUCTaNNOOMTUKN, TBOPYECKM NOAXOANTb K M3YHEHMIO Kypca U YMETb aHanm3nposaTb
NHdpbopMaunio, fenaTtb CaMOCTOSATE IbHbIE BbIBOAbI MO TEMaM NTeKLUiA.

CrpaHnua 7 n3 12.




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

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

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



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

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:
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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.

CneumanusmpoBaHHas nabopatopusi.

CneuvannsmposaHHas nabopaTtopusi.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCT B O6pa3OBaTeﬂbHOM npouecce NpuMeHsaTCa cnegyouwme MetTonbl U TEXHONOrnn, obneryatouwue
BOCMpUATUE UHPpopMaLIUK 06y‘-IaFOLIJ,I/IMI/ICﬂ nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3NnyYHbIX NoNb30BaTene;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLwmMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX NCTOYHVIKOB -
Harnpumep, TaK, 4Tobbl LA C HAPYLWEHNAMY Clyxa NONyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMNAMHON, 3a CHET aNlbTepHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOAENCTBUS| BCEX YHACTHUKOB
JOVCTaHUMOHHOIO 06y4YeHUsi, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aLMTbI BbINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe ANCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OoPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHME NPOOONMXNTENIbHOCTU caa4m oby4atolwmMMcst UHBANUOOM UMK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXMNTENIbHOCTU cAaYmM 3a4éta Uin sK3aMeHa, MPOBOAMMOro B MMCbMEHHOI chopMme, - He Bonee 4eM Ha 90 MUHYT;

- NPOOONMXMUTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByyatowWwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpebosaHnamMm GrOC BO u y4ebHbiM nnaHom no HanpasneHuio 05.03.01
""eonorng" n npogounto noaroTosku "reonorns”.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 na 12. Bl YHH
skt

AR 5 AN LM O



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

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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 obpaweHus: 17.03.2020). - Pexum goctyna : no
noanucke.

2. CaszoHos A.M., MNeTporpadchus marmaTnyeckmx nopon : yiebHoe nocobue / A.M. CazoHos - KpacHosipck : Cubupckuii
doenepansHbivi yHuBepeuTeT, 2014, - 292 c. - ISBN 978-5-7638-2977-8 - TekcT : anekTpoHHbIl // OB5C 'KoHcynbTaHT
ctyneHTa' : [caiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785763829778.html (nata obpaieHus: 17.03.2020). -
Pexwum goctyna : no noanucke.

3. AHukuHa, B. V. OcHoBbl kpucTannorpadum n gedoekTbl KpUCTanIn4eckoro CTpoeHns: npaktukym / B. V. AHnkuHa, A.
C. Canaposa. - KpacHosipck : Cubupckuit dpenepanbHblii yHusepcutet, 2011, - 148 c. - ISBN 978-5-7638-2195-6. -
TekcT : anekTpoHHbIiA. - URL: hittp://znanium.com/catalog/product/441367 (nata obpaiweHus: 17.03.2020). - Pexum
[ocTyna : no Noanncke.

JononHutenbHasa nuteparypa:

1. boiiko, C. B. Kpuctannorpadpusi u muHepanorusi. OcHoBHble noHsTus/boiikoC.B. - KpacHosipck: Cubupckuin
doenepanbHbii yHuBepcuteT, 2015. - 212 ¢.: ISBN 978-5-7638-3223-5. - TekcT : anekTpoHHbin. - URL:
http://znanium.com/catalog/product/550292 (pata obpaiueHus: 17.03.2020). - Pexum gocTyna : no noanucke.

2. boHpapes, B. 1. OcHOBbI MUHEPONOTUW 1 KpUCTannorpadun ¢ anemeHTaMu neTporpagun: yuebHoe nocobve / B.I.
BoHpapes. - Mockea : ®opym: HALL UHDPA-M, 2015. - 280 c. - (Bbicwee obpasosaHue: bakanaspuar). ISBN
978-5-00091-028-3. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/497868 (nata obpalieHus:
17.03.2020). - Pexwum goctyna : no nognucke.
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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

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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