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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

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.02.02 OucumnnnHbl (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 - 39 yaca(os), B TOM 4ncne nekuun - 12 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTopHble paboTbl - 26 Yaca(oB), KOHTPONb caMoCTosITeNbHOM paboThl - 1 Yyaca(os).

CamocTosiTensHas pabota - 33 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,
N Paspenbl oucumnnmvHbl / Cemecrp WX TPyAOEMKOCTb CamocrosiTenbHasi

monyns (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
3aHATUA pabortbl

Nekuun

Tema 1. Kpuctannoontuka.

Onpepnenexve, 06bekT

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

OpYyrumMy Haykamm, onopHas

nntepatypa

Tema 2. OCHOBHblE MONOXEHNS
5 [T€OpuK O cBere. OG6bIKHOBEHHbI UK 4 1

‘|paccesHHbIl cBeT. [onspu3oBaHHbIv
CBer.

Tema 3. lNonsipusaumsa ceeta

3 [KpucTannamn. 3aKoHbl
‘(pacnpocTpaHeHus ceeTa B

KpucTtannmyeckmx cpenax.

Tema 4. [NoBepxHOCTU NokasaTenemn
4 [nPenomnenmns 1 NpUHUMNGI

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 1 0 5 4
Wccneposanus npu napannenbHbIX
HUKONSIX.

v Tema 7. KomneHcaTopsbl, yCTPOWCTBO,
‘(npenHasHavyeHne

8 Tema 8. ViccnepnosaHns npm
‘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 12 0 26 33

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 Kpuctannoontuka - 4actb Hayku 0 CBETe, OnpeneneHme OCHOB KpMCTanIoonT/KK, BONHOBAsS NprpoLa ceBeTa
(O.X. dpeHenb). O6BEKT UcCnenoBaHMS KPUCTANOONTYKU - MOrPaHNYHOM 061acTy ONTUKK U KPUCTANNOU3NKM.
NayyaeT ocHOBbI U 3aKOHbI PacNpPOCTPaHeHUst CBETa B pas/nnyHbIX cpenax, XuAKocTsx, Kpuctannax. OnpeneneHve
MecTa KpMCTanioonTVKU CPeam OPYruxX reonornyeckmx JUCLMMIVH, CBA3M C APYrMX HAayKamm, ornopHast nuteparypa:
OCHOBHAas! 1 [OMNONHUTENbHAS, UHTEPHET-PECYPCHI.

Tema 2. OCHOBHbI€ NONOXeHUs Teopumn o ceeTe. O6bIKHOBEHHbIN UMK paccesiHHbIN cBeT. MonspusoBaHHbIN CBET.

Mpurpona ceeta. CBeT Kak anekTpoMarHUTHele konebaHus. Xapaktepuctuka obnacti Buaumoro ceeta. MNpubnmxeHHble
3Ha4YeHNs LMH BOJH B BO3LOYXE ONS XapaKTePHbIX CNEKTPanbHbiX LBETOB. OBbIKHOBEHHbIN (ECTECTBEHHDI) CBET UK
paccesiHHbI CBET, OCHOBHbIE XapakTepUCTNKM eCTECTBEHHOIO CBeTa (TeopeTnyeckme ocHoBbl). MonsaprusosaHHbIA cBET
(TeopeTunyeckne ocHoBbl). OCHOBbI NOHATUS ABNEHWE NHTepdepeHuUnmn ceeTa. MIHTepdepeHums BonH ? B3avMHoe
yBENMYEHNE NN YMEHbLIEHWE Pe3yNbTUPYIOLWE aMnanTyabl ABYX UM HECKOMNbKMX KOFEPEHTHbIX BOMH NPY X
HanoXxeHuUn Opyr Ha gpyra.

Tema 3. Monsipusaums ceeta Kpuctaniamu. 3aKoHbl pacnpocTpaHeHUs CBeTa B KPUCTaNIMYeckux cpenax.

3akoHbl pacnpoCTpaHeHNs CBETA B KPUCTANNNYecknx cpepax. MonsprsaumnoHHblii MUKPOCKOM, MPUHUMIbLI paboTsl,
YCTPOWCTBO, OCHOBHblE AeTanu. [MpenHasHayeHre NeTporpagonyeckoro onTMYeckoro Mmkpockona. OCHOBHbIE
ONTMYECKUE AeTanu MUKPOCKOMA: NOoNspu3aTop u aHannsartop, 06bekTuBbl, MMH3a J/1a3o, nuH3a BepTtpaHa, okynspebl.
OueHka yBennyeHns Mukpockona. Monsiponasl, npefHasHavyeHve, TUMbl NoAsPoMaoB. YCTPONCTBO Npmamsl Hukons,
aHanusartopa neTporpaguieckoro Mukpockona. [synpenomneHuve B cpeaax ¢ pasnmyHol ONTUYECKON NAOTHOCTHIO.
SlBneHvne ABYNPENOMNEHNS CBETA NPW NMPOXOXLEHNN YEPES CPELbl C PA3NMYHOM ONTUHECKON MNOTHOCTHIO.
LBynpenomneHve B pasnuyHblx kpuctannax. MuHepansl n30TpornHble 1 aHN30TPOMHble. MoHATME nokasaTens
npenomneHus. MonHoe BHyTPeHHee oTpaxeHue. Cxema NPOXOXAEHNS €CTECTBEHHOMO cBeTa Yepes npuamy Hukons
(sIBNEeHWe ABYNpPENnoMIIeHNe CBETA, NOMHOE BHYTPEHHEE OTPAXEHMWE CBETA B KPUCTANE ONTUYECKOrO KanbLuTa).

Tewma 4. NoBepxHOCTH NMokasartenen NPeOMIeHUs U NMPUHLUMNbI MOCTPOEHUA ONTUYECKOW MHOMKATPUCHI

OnpepneneHne onTuyeckon nHankaTpucobl. OCHOBHbIE AeTany ONTUYECKON nHAmKaTpucel. OnTnyeckas uHaukaTpuca ans
MUHEPANOB BbICLIEN (KyBU4YeCcKomn) CUHIOHUU. MHepanbl N30TPOMHbIE Y @aHU30TPONHbIE.

OnTtunyeckas MHoUKaTpKca Ans BCex ONTUYECKU N3OTPOMHbIX cped. dopMa OnTUYEecKon MHOMKATPUCH! U OCHOBHbIE
eTtanv Ans MHepanoB CPeHUX CUHTOHWIA: TPUrOHaNbHOM, TeTparoHanbHOM 1 rekcaroHanbHoii. Jlyy ceeTa,
pacnpoCTPaHSIoWMWACS B KpUCTannax cpeaHnX CUHIOHWIM C 0IMHAKOBO CKOPOCTbIO: Ny4 0BbIKHOBEHHbI (OpAMHAPHBIA).
Nyy ¢ NnepeMeHHOI CKOPOCTbIO - HEOBLIKHOBEHHI Jlyd (3KCTPaOPAUHAPHDIRA).

[LBoliHoe nydenpenomneHne. Cxema N3MEHEHNS NokasaTtenen NPenoMNeHNs s KPUCTANI0B CPEAHUX CUHIOHUIA.
OnTnyeckn 04HOOCHbIE MUHepanbl. MpuMepbl. CeyeHnsi MOBEPXHOCTEN nokasatene NpenoMIeHNs 1 ONTUYECKONM
WHOUKATPUCHI ANS: MONOXMTENbHBIX M OTPULLATENBHBIX KPUCTANIOB CPELHUX CUHFOHMA. ONTUYECKM aHN30TPOMHbIE
MUHEpPabl CPELHNX CUHIOHWI, 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 HU3WNX CUHFOHWIA - ONTUYECKKN OBYOCHbI€E.

Tewma 5. I'Ipoxoxp.eHMe CBeTa yepe3 Cucrtemy nonsipun-3arop-Kpucrtann-aHanmsarop

MeTporpadouyeckmnii MUKPOCKOM: CXemMa NMPOXOXAEHNS CBETA YEPES CUCTEMY MMaBHbIX YCTPOWCTB MKPOCKONA:
nonspu3aTop - M30TPOMHbIN KpUcTann-aHanusatop. Cxema NpoxXoXAeHUs cBeTa Yepes CUCTEMY MMaBHbIX YCTPOMCTB
MUKPOCKOMA: MOASpU3aTop - aHU30TPOMHBIA KPUCTaN - aHann3aTop. AHanu3 cxem nHTepgepeHUn konebaHuii aByx
nyyeli Npy 0QHOBPEMEHHOM BbIXOLE U3 aHanM3aTtopa: Npu 0TCTaBaHUM Ha AAVHY BOMHbL. AHANU3 CXeM MHTephepeHLn
konebaHuii AByX Nyyel Npy OAHOBPEMEHHOM BbIXOAE U3 aHanu3aTopa: Npyu 0TCTaBaHUN Ha MNONOBWHY LNUHbBI BOSHbI.
YCnoBusi MakcManbHOM OCBELLEHHOCTH (nonoxeHue 450). YCnoBusi MakcMManbHoOV TEMHOTBI KpucTanna. SBneHve
KOMMeHcaumm cBeTa. SBneHne LBETHOro OkpawvBaHys MUHEPaNnoB Npw BKIKOYEHUW aHanm3aTopa.
NHTepdhepeHUMOHHbIE OKpaCckn MUHEPASOB.

Tema 6. NMonsspn3auMOHHbLIA MMKPOCKON U ero npumeHeHue B neTporpacmyeckmx nccnenoBaHusX.
WccnepoBaHus npu napannenbHbIX HUKONSX.

YCTPOMCTBO ONTMHECKOro neTporpaduyeckoro Mvkpockona. OCHOBHbIE MapKy NETPOrpacpnyeckmx MUKPOCKOMOB.
OnTunyeckasi cxema nonspuaaunoHHOro Mukpockona. OCHOBHbIE feTanu MUKPOCKoNa, NpeaHa3HaYeHne rnaBHbIX
netanei mukpockona. OCHOBHbIE NMOBEPKM MUKPOCKONa nepen paboToli: NpoBepka CKPeWweHHOCTU HuKonen (Hukonb 1 2
nonsipu3aTop, HUKOMb 2 ? aHanuaaTop), onpeneneHve konebaHuii ceeTa, BbIXOASILEro 13 Nonsipusaropa.
TeopeTnyeckme OCHOBbI MPUHLMMNA LLEHTPUPOBKM OO BEKTUBOB Pa3fMYHbIX YBENMYEHWA: OBa Cyyas.
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LleHa neneHusi okynsipa. TeopeTnye6ekne OCHOBbI BbIYUCIEHWS LEHbl AENEeHUs NP MCMONb30BaAHUM OKYNSIPOB C
PasnuYHbIMK YBETMHYEHMSIMU C NMOMOLLbIO 06 BEKT - MUKPOMETPa. YCTPOWCTBO 1 NpeliHasdHavyeHne 06bekT - MUKpomeTpa.
OnpeneneHre pasmMepoB 3epeH B Wngpax Npu pasnuyHbIX YBENMYEHnsax 06 beKTUBOB. ViccnenoBaHue MuHepanos npu
napannenbHbIX HAKONSX MuKpockona. OnpeneneHre oopMbl MMHEPanoB, OnpeneneHe MMHepasnoB No CTENeH
navomopgusma: MaNoMopdoHble, NaHNAMOMOPGPHbIE, FTMNAMOMOPGOHbIE U Ap. OnpefeneHve LBeTa MUHepana.
SBneHve nneoxpovama. TeopeTnyeckne 0OCHOBbI SIBfieHUs nneoxponama. CnainHocTb MuHepanos. Buabl cnaiHocTy
MUHepanos. Yron cnaiHoCTV MHepanoB. YracaHve MuHepana, yron yracanusi MuHepana. lokasatens npenomneHus
MuHepanos. KonuyecTBeHHbIe, NMONyKONMYECTBEHHBIE U KAYECTBEHHbIE METOAbI ONPeaeneHust nokasaTens NpenoMIeHus.
Mpr3Haky MUHEPAIOB C PasnMYHbIMU NOKA3aTENSMU NPENOMIEHUS: OrpaHMYeHe MUHepana, penbed, warpeHesas
noesepxHocTb. CBeToBas nonocka bekke ans onpeneneHns 0THOCUTENbHbBIX NokasaTtenei NPenoMIeHns MUHepanos.
TeopeTnyeckme OCHOBbI MOSIBNEHNS CBETOBOrO adpdoekTa ? nonocku bekke. [lncnepcrnoHHbii adpgpekT JloaouHrKoBa.

Tema 7. KomneHcatopbl, yCTPOMUCTBO, NpeaHa3HaYeHne

KBapueBblili KNMH (C NepeMeHHON pasHOCTbIO X04a), NpeaHasHaYyeHne KBapLeBoro KnnHa, yecTponcTeo. MpuHumno
paboThbl ¢ KBApLEBbLIM KNMHOM. KBapLeBble KOMMeHcaTopbl, Tvnbl. KBapLEBbI KOMAEHCATOP C NOCTOSIHHOW Pa3HOCTLIO
X013, YCTPONCTBO, MPUHLMMNBI paboThl C KBAPLEBbLIM KIIMHOM., NpefHa3HaYeHne. TeopeTuyeckne OCHOBbI ONpPeaeneHus
HavMeHOBaHWIA ocel ONTUYECKOW MHAMKAaTpUChl B KpucTannax. OnpegeneHne 3Haka yaMHEeHNs MUHepPasnos.
OnpepeneHne useta MuHepanos rno ocsm Ng, Np.

Tema 8. UccnepoBaHUsi NpuU CKpeLLLeHHbIX HUKONSIX.

1.5BneHne nHtepdepeHunn B MuHepanax. CyTb aBneHns nHtepgepeHunmn. intepdepeHumMoHHas okpacka MMHepanos.
2.0npegnenexne cunbl ABYNPENOMIEHNS MUHEPANIOB MPW UCCNEL0BAHMN MUHEPANOB B CKPELLEHHbIX HUKONSX.

3.Cxema pacnpegneneHms nHTepgepeHLOHHbIX OKPacok MUHEPanoB No nepudgepun CKOWEHHOro Ha KNH MrHepana.

4.MopsaKn NHTEPdIEPEHLIMOHHBIX OKPaCcoK MUHepanoB. LiBeTa nHTepgepeHLIMOHHbBIX OKPaCcoK: NepBoro nopsiaka,
BTOPOro U TPETbEro NopsiAKoB U Ap. AHOMalbHbIe MHTEPHPePEeHLIMOHHbBIE 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,
nopsaoK MHTepepeHLMOHHOM OKpacku, ABYNpenoMneHme KOHKPETHOro MuHepana. TeopeTnyeckme OCHOBbI
onpeneneHns LBeTa UHTepepeHLMOHHOM OKpacky MMHepana.

Tema 9. HabnopgeHus B cxopsiwemcs ceete. UHTep-chepeHUMOHHas okpacka MMHepanoB. CyTb siBieHUsi
nHTepcpepeHuun. Mopsakm HTEpcdpepeHLMOHHbIX OKPACOK.

TeopeTquCKme OCHOBbI NpUHLKNA KOHOCKONM4YeCKoro metona. OcHoBHble OeTanm MUKpPOCKOMNa, KOTOPble NCMONb3YIOTCA
npu nccnenosaHnn MnmHepanoB KOHOCKONNYECKNM METO40M. Cxema NpoxoXaoeHns ceeTa npu KOHOCKONMMYEeCKOM MeToae.
OnTtnyeckne S@CpeKTbl npun KOHOCKoONM4YeCkoM MeTone nccnenosaHus. lMocnenosatenbHOCTb pa6OTbI onga nony4yeHus
I/IHTepC*)epeHLI,I/IOHHbIX cpmryp. KoHockonuyeckas qomrypa ONsa N30TPOMHbIX cpen. KoHockonuyeckune C*)I/Irypbl OOHOOCHbIX
MuHepanos. KoHockonuyeckne cpvlrypbl OBYOCHbIX MUHEepanoBs. TeOpeTI/I‘-IeCKI/Ie OCHOBbI onpeneneHnsa onTn4eckoro
3Haka MnHepanos. OnpeueneHme OonTn4eckKoro 3Haka ooHOOCHOro MmnHepana: onTu4eckKn NoONOXMUTeNbHOro, ONTU4YeCkun
oTpuuatenbHOro. OnpeneneHme ONTN4YeCKOoro 3Haka OByOCHOro MmHepana: onTn4yeCckn NoNoXuTenbHOro, onTn4eckn
oTpuuatenbHOro. Wcnonb3oBaHune KBapLeBOro KkKomneHcaropa nnda onpeneneHua ocei MUHepanos,
I/IHTepC*)epeHLI,I/IOHHbIX cpvlryp M ONTUYeCKOoro 3Haka 0gHOOCHbIX N OBYOCHbIX MMHEPAnoB npu ncnonb3oBaHnn
KOHOCKOMMnyeckoro metona mccnegosaHus.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAYIHo)

CamocTosiTenbHas pabota oby4arolLyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO CaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmnecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPATypPY, BbINONHSAT 3aJaHuUsl, HanpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWMXCs PernaMeHTUpyeTcs HOPMaTUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTefbHbIM NPOrpamMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yHPEXAEHNS
BbICLWEro npodeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOJ'I)KCKOFO) hbenepanbHOro yHmeepcureta
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUMUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPenCTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcsl B OAHOM U3 ABYX BapuaHToB (NM60 B 000MX N3 HIX):

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

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
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 OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON NI OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMWIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

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/VIHTepdepeHuma_ceeTa - http://ru.wikipedia.org/wiki/IHTepdepeHuns_ceeta
http://www.twirpx.com/files/geologic/petrography/ - http://www.twirpx.com/files/geologic/petrography/

9. MeToguueckue ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumnm Mpocnywartb Kypc Nekuuii No 0CHOBaM KpUCTannooNTUKN, O3HAKOMUTLCS C OCHOBHOM 1
OOMONHNTENBHOM PEKOMEHO0BAHHOW NUTEepaTypomn, C peKoOMeHO0BaHHbIMN UHTEPHET canTamu,
03HaKOMUTbCH C Npe3eHTauUnsMm No TeMam nekuunin, KotTopble NPOBOAUT Npenoaasaresib, NPOBOAUTb
KpaTtkue 3anvcy no nekunoHHoMmy Kypcy. CTyaeHT OOMXeH 4eTKO NPeAcTaBnsATb Lenn 1 3agayn Kypca
OcCHOBbI KPUCTaNNOOMNTUKN, TBOPYECKM NOOXOANTb K M3YHEHMIO Kypca U YMEeTb aHanm3nposaTb
NHdpopMaunio, fenaTtb CaMOCTOSATE IbHbIE BbIBOAbI MO TEMaM NTeKLniA.
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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
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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:
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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.

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 obpasoBatenbHol nporpamme: 2020

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: 18.03.2020). - Pexum poctyna : 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
ctypeHTa' : [cawT]. - URL : http://www.studentlibrary.ru/book/ISBN9785763829778.html (nata obpaieHus: 18.03.2020). -
Pexwum poctyna : no nognmcke.

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: https://znanium.com/catalog/product/441367 (nata obpatenus: 18.03.2020). - Pexum
[ocTyna : no Noanncke.

JononHutenbHas nuteparypa:

1. Boiiko, C. B. Kpnctannorpadus n muHepanorus. OcHoBHble noHsATHs / Boiiko C.B. - KpacHosipck: Crnbupckuia
doenepanbHbii yHuBepcuteT, 2015. - 212 ¢.: ISBN 978-5-7638-3223-5. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/550292 (nata obpatweHus: 18.03.2020). - Pexum gocTtyna : no noanucke.

2. boHaapes, B. . OcHOBbI MMHEpaANOrMu 1 KpucTannorpadomm ¢ anemeHTamm neTporpacmm : yuebHoe nocobue / B.I1.
BoHpapes. - Mocksa: ®OPYM : MIHDPA-M, 2019. - 280 c. - (Bbicwee obpasoBaHue: bakanaspuar). - ISBN . - Tekcr :
anekTpoHHbIR. - URL: https://znanium.com/catalog/product/1015195

(nata obpatweHus: 18.03.2020). - Pexxum gocTtyna : no noanmcke.

3. KocTiok, 0. H. MuHepanbl 1 ropHble nopoabl : yiebHoe nocobue / HO. H. KocTiok ; KOXHbI chenepanbHblii
yHuBepcuteT. - Poctos-Ha-[loHy ; TaraHpor : N3patenbcteo OXHoro oenepansHoro yHusepcuteta, 2019. - 122 c. -
ISBN 978-5-9275-3248-3. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1088181 (aara
obpaweHns: 18.03.2020). - Pexxum poctyna : no NoLNMCKe.
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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 obpasosatenbHoi nporpamme: 2020

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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