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PaGogas mporpamma AUCHMILIAHEB! «CHenuanbHble METOABI B T€OJIOTHH» COCTaBJICHAa B COOT-
BETCTBHHM C y4eOHBIM IUTaHoM 1o crermanbHocTd 21.05.02 «[Ipuknagnas reoorusy Crennati3alii
«TeoTormyecKas cheMKa, IOUCKH W Pa3BeJKa TBEP/ILIX MOJNE3HbIX HCKomaeMbix» s 2023 roza mpué-

Ma 10 OYHOM ¥ 3a049HO# hopMaM 0OydeHus.
CocrasuTens: ToUeHT Kadeapsl «['eosorus ¥ pa3Beika MECTOPOXKICHHHA IOJIE3HBIX HCKOMaec-

MBIX», KAHJIUJIAT I'€0JIOTHIECKUX HAayK, JOLIEHT ; CenoBa E.B.
(moffince) (®M.0)

PaGouyasi mporpaMMa paccMOTpeHa M NPHHSATA Ha 3ace/laHiu Kadeapsl «I'eonorus u passezka
MECTOPOXICHUN MOJIE3HBIX HCKOMAEMBIX).
ITpotokon ot « 15 » mapra 2023 roma Ne 5

3aBemyronmii kKadenpoun %4/7/’”'/' - Kynenko B.H.
(moanMck) (®.1.0)

PaGouas mporpamMMa ogo6peHa yaedHo-meroqudeckoii komuccueir 'OYBIIO «JJOHHTVY»
110 HamnpaBleHUIO (CIenUaIbHOCTH) MoAroToBKH 21.05.02 «IIpuknaqHas reolorus» Crenraln3alii
«["eomoruyeckasi CheMKa, MOMCKH ¥ pa3Be/iKa TBEP/BIX MMOJIE3HBIX HCKOMAEMBIX).

Iporokon ot « 17 » mapra 2023 roma Ne 3

[Ipencenarens / 7 Kynesnko B.W.
(ﬁommcs) (®.H.0)

Pa6ouas nporpamma mpoasena ais 20 rojia mpuéma Ha 3acefaHud Kadeapsl «I'eonorus u
pa3BeIKa MECTOPOXKICHUH IOJIE3HBIX HCKOMAEMBIX).

[TpoTokon oT « » 20 ronma Ne
3aBenyrommii kKadenpoi Kynenxo B.H.
(moanuce) (®.1.0.)

PaGougast mporpamMma mpojsiena 1 20 rozja npuéMa Ha 3aceianud kadenpel «I'eonorus u
pa3BeIKa MECTOPOXKICHUH MOJIE3HBIX HCKOMAEMBIX).
ITpoTokon ot « » 20 roma Ne

3aBenyrommuii kKadenpoi

(MOANKUCE) (®.H.0)

PaGouas mporpamMma mpoajiena s 20 roja npuéMa Ha 3aceaHuu Kadenapsl «I'eonorus u
pa3BeKa MECTOPOXKICHHH MOJIE3HBIX HCKOIIAEMBIX).
[TpoTokon ot « » 20 roma Ne

3aBenyromuii kadenpoi

(nmoanmce) (®.U.0.)

Pa6ouas nporpamMMa mpojsiena s 20 roza npuéMa Ha 3acenanum kadenpsi «I'eonorus u
pa3BeKa MECTOPOXKICHHH MOJIE3HBIX HCKOIIaeMBbIX).
ITpoTokon ot « » 20 roma Ne

3aBenyrommii kadenpoi

(MOAnMCH) (®.1.0.)



1. OFBEKT, IEJIb U 3ATIAYHU OCBOEHUSA N CHUIIJIMHBI

JIMCHUIUINHA PACCMATPHUBAET BOMPOCHI PACIIUPEHHOTO MPEACTABICHUS O KPU-
CTAJUTOONITUYECKOM METOJIC M3YYEHHUS MUHEPAJIOB U TOPHBIX MOPOJ, O meTporpaduue-
CKOW KJacCH(UKAIMU TJIaBHBIX M IMOPOJ00OPA3YIOIIMX MHUHEPAJIOB, MX ONTHYCCKUX
CBOMCTBAaX M 3aKOHOMEPHOCTSAX UX MPOsBICHHS. Takke pacCMaTPHBAIOTCSI MUHEPAIh-
HBIC aCCOIMAIIUH, UX CBS3b C IMPOUCXOXKJICHUEM TOPOJI H OTPAKCHHEM B COBPEMEHHBIX
KJ1accu(puKanusx.

Heabo MCUMIIMHBI SABJsieTC. (OPMUPOBAHUE Y CTYACHTOB IIEJIOCTHON CH-
CTEMBI MPEACTABICHUI M 3HAHUM O MHUHEpaJaX M IMpoIleccax MUHEPAIo00pa3oBaHUS.
[IpnoOpeTeHue cTyieHTaMH 3HAHUKA O TOPHBIX MMOPOJAX, O METOJAAX MX U3y4YEHHUs, CH-
CTEMATUKH W AUArHOCTUKH, MCIOJB3Yys B JaJbHEHIIEM 3TH 3HAHUS JUIsI TPaMOTHOTO
IPAaKTUYECKOrO IPUMEHEHUS B Oyayliel npodecCuoHaabHON fearenbHocTu. Pacmpe-
HUE 3HAHUI U yMEHM, MPHOOpETEHUE HABBIKOB HCCIENOBAaHUS U pabOThl ¢ yuyeOHO-
METOJIMYECKON U HAYYHOU JTUTEpaTypOl, pa3BUTUE TBOPUECKUX CIIOCOOHOCTEN.

B pe3yabTatre 0OCBOCHUA JTUCHUILINHBI CTYACHT JOJ/I’KCH

3HATD:

e HCTOPHIO, IPEAMET, 3aJIla4l U METO/Ibl U3YUCHUS TUCIUTUINHBI;

e OCHOBBI KPUCTAJUIOONTUKU M METO/bl KPUCTALIOONTUYECKON AUArHOCTUKH MH-
HEPaJIOB, UX ONTUYECKHNE KOHCTAHTHI;

e CHCTEMAaTHKy MUHEPAJIOB U UX JUArHOCTHKY;

e YCIIOBHUS MPOUCXOXKIACHHUS FOPHBIX MOPOJ U TEHETUUYECKYIO CBSA3b C HUMM MOJIE3-
HBIX HCKOIAEMBIX;

e COBPEMEHHBIC KJIaCcCU(PUKAIIMU TOPHBIX MOPOJ, MUHEPAJIbHBIC aCCOIMAIIMKM B HUX
U CTPYKTYPHO-TEKCTYpPHBIE B3aHMOOTHOIIICHUS;

e OCHOBHBIC Hay4HbIC, HAYYHO-METOANYCCKHEC U YICOHO-METOIMUECKHEe pa3pabdoT-
KU 110 JUCIIUILINHE.

YMmerTh.:

e HCIOJIb30BaTh KPUCTAJUIOONTUYECKUNA METOJ MJIsi WCCIEIOBAHUS MUHEPAJIOB M
TOPHBIX TTOPO/T;

e YMETh ONPEACIISITh U ONMUCHIBATH ONTUYECKUE CBOMCTBA MUHEPAJIOB U JUATHOCTH-
pOBaTh UX, UCIIOJIB3YSI COOTBETCTBYIOIINE TAOHUIIbI;

e 3HaTh OCHOBHBIE METOJbl MCCJICJOBAHUS MarMaTUYeCKUX W METaMOP(OUUECKUX
TOPHBIX TIOPOSI;

e YMETh BBIABIISTH U OMHUCHIBATH MUHEPAJIbHBIC aCCOLMAIIUU U UX TUIIUYHBIE TEK-
CTYPBI M CTPYKTYPBI B MAarMaTHYECKUX, OCAIOUYHBIX U METAMOP(PUIECKUX TOPHBIX
nopojax;

e HMHTEPIPETUPOBATH MOJYYEHHBIE JAaHHBIE O MUHEpPAJIaX U TOPHBIX MOPOJIax B CO-
OTBETCTBHUH C COBPEMEHHBIMH KJIaCCH(PUKAIMIMHU.

« Buaaaern:

e HaBBIKAMHU HCIIOJb30BaHMUS COBPEMCHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH IS
noucka, coopa, cucreMarusaiuu, oOpaOOTKM U WHTEpIHpeTanuu UHGOpMAaIUH,
HEO0OXOIUMOM JIJIs1 PEIICHUS MOCTABJICHHBIX 3a/1ad.



[lepeuncnennple pe3yabTaThl OOyUEHHUs ABIAIOTCS OCHOBOW JUIsl (POPMUPOBAHUS
CJICYIOIIUX KOMIIETeHINH:

- CIIOCOOHOCTHIO OCYIIECTBIIATh KPUTHUCCKUI aHAIN3 MPOOIEMHBIX CUTYaIlui Ha
OCHOBE CHCTEMHOTO ITOJIX0/1a, BhIpadaThiBaTh cTpateruto Aciictuii (YK-1).

- CIIOCOOHOCTBHIO OPT'aHMU30BBIBATH U PYKOBOJUTH paOOTON KOMAaHIbI, BBIPAOATHI-
Bas KOMaHIHYIO CTPATETHIO JIJIs TOCTHXKeHHs noctaieHHoi e (YK-3);

- CIIOCOOHOCTBIO OMPEICIATh M PeaTn30BbIBaTh MPUOPUTETHI COOCTBEHHOM Jies-
TEJILHOCTU M CIIOCOOBI €€ COBEPIICHCTBOBAHMS Ha OCHOBE CAMOOIICHKH M 00pa30BaHuUs
B Teuenue Beel sxu3au (YK-6);

- CIIOCOOHOCTBIO COCTABIIATH CAMOCTOSTENILHO M B COCTaBE KOJICKTHBA MPOCKTHI
Ha reoJIoropa3Be0vYHbIC PadOThl Ha Pa3HBIX CTAJAMAX M3YYCHHS W Ha Pa3IMYHBIX 00b-
exrax (ITK-1).

2. MECTO JUCHOUILINHBI B OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMME

Juctmruimaa otHocutest K broky 1. Juctmrmnuael (moxymu). b 1. Yacts, popmu-
pyemasi yyacTHUKaMHu 00pa30BaTEIbHbIX OTHOLIECHUH.

basupyercs Ha 3HaAHUSAX U YMEHUSX, KOTOPBIE CTYAECHT MPUOOPEN MPU OCBOCHHUH
MPEALIECTBYIOIINX TUCUUIIIMH: XUMHUS, o01asi reoyiorusi, CTPYKTypHasi reoJIorus, uc-
TOpHUYECKas Te0JIorusl, KpucTauiorpadus, MUHEpaaorus, neTporpagusi.

3HaHUS U YMEHUS, IPUOOPETEHHBIE MTPU OCBOCHUHU JTAHHOW JUCLMIUIMHBI, peau-
3YIOTCS CTYJEHTOM MPU U3YUYEHUU TOCIEYIONINX TUCUUIIMH: JTUTOJIOT U, T€OTEKTO-
HUKQ, TOMCKU MECTOPOXKICHUN MOJIE3HBIX UCKOMAEMBIX, PAa3BEAKAa MECTOPOKIECHUN MO-
JIE3HBIX UCKOMAEMBIX, IPOXOKIEHUHU TOCYIapCTBEHHON UTOTOBOM aTTECTALINH.

3. CTPYKTYPA U COAEP) KAHUE JUCIIUIIVIMHBI

3.1. Pacnipenesienne y4eOHbIX 4acOB M0 TeMaM JUCIUIJIMHBI 1 BHIAM 3aHATHIA

HaunmenoBanue Tem KommgecTBo 4acoB
(comeprkaTenbHBIX MOYJICH) (ounas / 3a0unas Gopma)
B ToM uncne
Beero | Jlexkuum | Ilpaxr. JlaGop. CPC
(Cemun.)
1 2 3 4 5 6

Tema 1. BBeaeHue B JUCHUILIMHY,
HUCTOPHUS €€ CTAHOBJICHUS KAaK MpPH-
KJIQJTHOTO HAMNpaBJICHUS MHUHEPAJIO-
rud U nerporpadpuu. OCHOBHBIC
HAIpaBJICHUSI COBPEMEHHOI'0 3Tana
pa3BUTHSA, CBSI3b C IPYTUMHU JUCLH-
IJIMHAMU, U €€ NPaKTUYECKOE 3Ha-
YeHUE.

8/8 2/0,5 0 2/0,5 4f7




1 2 3 4 5

Tema 2. ArperaTHble COCTOSTHUS

muHepanos. [Tomumopduszm. Koi- 9/8 2/0,5 0 2/0,5 Sl
JIOWJTBI.
Tema 3. 3omopdusm u Tunomop-
¢u3m muHepanoB. TBepsie pac- 9/8 2/0,5 0 2/0,5 5/7
TBOPBI.
Tewma 4. Pa3nuuHble TUIBI TPUME-
cell B MuUHepanax. PaccessHHbIe
3JIEMEHTHI B MUHEpAJIaX U UX MPaAK- o8 2105 0 2105 ST
TUYECKOE 3HAYCHUE.
Tema 5. Boanabie coequHeHus, xa-
pakTep BOAbI B MUHEpaiax. 9/8 2/0,5 0 2/0,5 SIT
Tema 6|Marmati3m 1 Mmarmatuue- |
|ckue ropHble mopoIb!
-|XapakTepHCTHKA MArMaTHYECKUX | 9/8 3/0.5 0 2/0.5 417
IOPOJI ' ’
- k1accu(bHKaIUs MArMaTHUECKHX |
TOPHBIX MTOPOJT
Tema 7. OCHOBHBIE NIPU3HAKU PETHU-
OHAJILHOTO MeTamopdu3Ma U Mopo-
JIbl, CBSI3aHHBIE C HUM: TJIMHUCTHIC
CJIaHLbI, (QUIIMTHI, XJIOPUTOBBIC U 9/9 2/0,5 0 3/0,5 4/8
CEPHITMTOBBIC CIIAHITHI, KPUCTAJLIH-
YECKUE CIAHIIbI, THEHCHI, SKJIOTHTHI,
MUTMaTHUTHI.
Tema 8. OcHOBHBIE TPU3HAKH KOH-
TaKTOBOI'0 MeTaMOp(u3Ma Hu Mopo- 8/9 2/0.5 0 2/0.5 4/8
JIbl, CBSI3aHHBIE C HUM. POTOBUKH, ' ’
CJIAHIIBl 1 METACOMATHTHI.
KonrtakTHas pabota (J0moJTHUTEb- 2/6
Has)
KypcoBas padoTa (mmpoekr) 0 0 0 0 0
Hroro o BuagaM 3aHATHI 72[72 17/4 17/4 36/58
KonTtpois (3auer) 0
Hroro: 72172
dopMuUpOBaHHE KOMIIETEHIIMI B pe3yJIbTaTe OCBOEHHS TeM JTUCIUTLINHBI
KOMHeTeHHHI/I Tembl AUCHUIIJINHBI, HAIICJICHHBIC HA BLIpaﬁoTKy
KOMIIETCHIIUHN

YK-1 Tewmpr 1-8

YK-3 Temnr 2-8

YK-6 Tema 2-6

I1K-1 Temnr 1-8
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3.2. Jlekuum

Tema 1. BeeneHue B JUCUUIUIMHY, HCTOPUSL €€ CTAHOBJICHHS KaK MPHUKJIIATHOTO
HapPaBJICHUSI MUHEPATIOTHH U MeTporpaduu.

Conepxxanue tembl 1: Ilenu v 3a1auu AUCHUIUIMHBI Cpeau Apyrux HayK. OCHOB-
HbI€ HaNpaBJIEHUSI COBPEMEHHOIO 3Talla pa3BUTHs, CBA3b C APYTMMH AUCLMILUIMHAMY, U
ee MpakThuyeckoe 3HaueHue. [loHsaTre o MuHEepanax WM ropHbIX nopojax. Mx 3HaueHue
IPU [TOMCKAX MECTOPOKICHUH MOJIE3HBIX NCKOMAEMBIX.

Jlutepatypa k Teme 1. [1, 3, 4]

Tema 2. Arperatubie cocTostHUsI MuHepasioB. [Tonumopduszm. Kommoumap.

CopepxkaHue TeMbl 2: ArperaTtHoe COCTOSHME MHHepaja KakK TBEPIOro Teja:
amoppHOe U KpHUCTauIMYecKoe. BHyTpeHHee CTpoeHHe KPUCTATUTMUECKUX TeNl — Mpo-
CTPaHCTBEHHAs PEUIETKA U €€ COCTABJISIOLINE.

JIurepatypa k Teme 2: [1, 3, 4]

Tema 3. MzoMopdusm u Turiomopdu3M MUHEpaIoB. TBepbie pacTBOPEHI.

Conepxanue TeMbl 3. DopMbI HAXO0XKICHUS MUHEPAIOB. XUMHUYCCKHA COCTaB U
(bu3NYecKrue CBOMCTBA MUHEPAIOB. MUHEpabl IOCTOSSHHOTO U MIEPEMEHHOI'O COCTaBa.
N3omopdusm u ero tumbl. TumomMopdHbIe CBOWCTBAa MUHEPAIOB. THITBI BOJBI M €€ POJIb
B COCTaB¢ MHHEpaoB. PU3HUECKUE CBOMCTBA MHHEPAIOB. MOp(OIOTHS KPUCTAIIIIOB U
arperaros.

Jluteparypa k Teme 3: [1, 3, 4, 5]

Tema 4. Paznuunble TUNBI MpUMece B MUHepaiax. PaccessHHbIE 3JI€MEHTHI B
MHHEPAJIAX U UX MPAKTHYECKOE 3HAUCHHUE.
Cogepxanue Tembl 4: HecTpyKTypHbIE IPUMECH; CTPYKTYPHbBIE IPUMECH; YCIOBUS
Y THUIIBI U30MOp(Pu3Ma.
Jluteparypa k Teme 4: [1, 3, 4]

Tema 5. Bognbie coegHeHMs, XapakTep BOAbI B MUHEpaiax.

ConepxaHue TeMbl 5. Pa3andune KOHCTUTYITMOHHOM, KPUCTAIUIM3AIMOHHOM, 11€0-
JUTHOM U aJIcOpOIIMOHHOM BOJIBI B MUHEPAJIaX.

Jlutepatypa k Teme 5: [1, 3, 4]

Tema 6. [MarmMaT3M U MarMaTHuecKue TOPHbIE TOPOIbI|

Conepxanue TeMbl 6: [loHATHE O Marme, €€ arperaTHO€ COCTOSIHHE. Y CJIIOBHS
BO3HUKHOBEHHS MarmMbl. MarmMatuyeckue pacruiaBbl, X CBOWCTBA. XUMUYECKUNA U MU-
HEPAJIOTMYECKUI COCTaB MarMaTU4eCKuX ropueix nopox. damuu rinyounHoctu. [lnyTo-
HUYECKHUe, BYJIKAHWYECKUE W TUMaduCCalbHBIC MOPOJbl, UX CTPYKTYPHO-TEKCTYPHBIC
oco0eHHoctr. DopMbl 3aneranusi MarMatudeckux mnopoja. Knaccudukamuss 1 HOMEH-

KJIaTypa MarMaTHYECKUX TOPHBIX TOPOI.
Jlurepatypa k Teme 6: [1, 3, 4, 5]

Tema 7. OcHOBHBIE PU3HAKK PETHOHAIBLHOTO MeTaMopdu3ma.
Cogepskanue Tembl /: MuHepanbHble acCOLMAIMK MOPOJ PErHOHAIBLHOIO MeTa-
Mopdu3ma. 3aBUCUMOCTh HX COCTaBa OT (palMagbHBIX OOCTAaHOBOK (POPMHUPOBAHUS.
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Ilopomsl, cBsSI3aHHBIE ¢ PErHOHAIBHBIM METaMOP()HU3MOM: TJIHHHUCTBIE CIIAHIBI, (QHILIH-
ThI, XJIOPUTOBBIC U CEPUIIMTOBBIE CIIAHIIbI, KPUCTAIIIMUYECKUE CIIAHIIbI, THEHCHI, DKJIOTH-
THI, MUTMATHUTBL.

Jlutepatypa k Teme 7: [1, 3, 4, 5]

Tema 8. OcHOBHBIE MPU3HAKKA KOHTAKTOBOT'O MeTaMopdu3ma.

Conepxxanue tembl 8: [IposiBienne pasHOOOpa3usi MUHEPAIBHBIX acCOIUAIIAN B
CBsI3M C (pammsiMu KOHTAKTOBOTO MeTamopdusma. [lopompl, cBA3aHHBIE ¢ KOHTAKTOBBIM
MeTaMOp(PU3MOM: pPOTOBUKH, CJIAHIBI © METACOMATHUTHI.

Jluteparypa k Teme 8: [1, 3, 4, 5]

3.3. IlpakTHyeckue (ceMHMHApPCKHe) 3aHATHS Y4YeOHOW mporpaMmon He
NnpeIyCMOTPEHBDI.

3.4. JlaGopaTopHble padoThI:

O0neM,
No Tema paboTsr yac. Jlutepa-
n/n ouH / Typa

3a04YH

JlabopaTtopHnas pa6ota Ne 1-2.

L Mopdonorus u pusudyeckne cBONCTBA MUHEPATIOB. 2/0.5 3, 7]

JlabopaTopnas pabora Ne 3-4. [3, 4]
2 | 3ydeHue AMarHOCTUYECKUX MPU3HAKOB MUHEPATIOB 11O 2/0,5
KJIaccam.

JlaGopaTtopHnas pabota Ne 5-6.
3 | OnTudeckue CBOWCTBA MUHEPAIOB. 3aBucuMocTh ¢usuue- | 2/0,5 | [2, 7]
CKUX CBOWCTB MHUHEPAJIOB OT MX CTPYKTYPBHI.
JlabopaTtopHas pabdota Ne 7-8. ['ocroacTByromuii crocod
4 | oOpa3zoBaHusi MuHepasioB (kpuctaumsanus u3 paciviasa | 2/0,5 | [3,7]
WIN PAacTBOPA, MEPEKPUCTAIUIM3AIINS, METACOMATO3 M JIP. )
JlaGoparopnas pa6ora Ne 9-10. 205
[TapareHeTHdeckre acCONMANN U TCHEPAIHsI MHHEPAJIOB. ’
JlaGopaTopHas pabora Ne 11-12. [3, 7]
6 | Makpockonuyeckoe u3y4eHue MarMaTUueCKuX FrOpHbIX 2/0,5
TIOPOJI.

JlaGoparopHas padotaNe 13-14.
7 | MakpOCKOIIMYECKOE N3YUCHHE PErHOHAIBHO- 3/0,5 | [3,7]
MeTaMOP(UIECKUX TOPHBIX ITOPO]T
JlabopaTtopHas pa6ota Nel5-16.

8 | MakpoCKOIHYECKOe N3yueHNUEe KOHTAaKTOBO- 2105 | [3,7]
MeTaMOP(UICCKUX TOPHBIX MTOPO]T

[3.7]

Hro-

: 17/4
ro:




3.5. CamocTosiTesibHasi padoTa CTyJAeHTa

Ne Bunpl camocTosTenbHON paboThI CTyAeHTa O0BeM, yac.
n/n ouH / 3204H
1 N3ydenue JIEKIIMOHHOTO MaTepuaia 18/29
2 [ToaroToBKa K MPaKTUYECKUM 3aHATUSIM -
3 [ToaroroBka k 1a00paTopHBIM paboTam 18/29
4 BrlmonHeHne KypcoBOro mpoekTa -
5 BrinmonHeHne KypcoBoit paboThI -
Hroro: 36/58

3.6. KypcoBoii npoekTt (padora) /1isi ouyHOW U 3a049HOM (popMm oOydueHus ydeo-
HOI MporpaMMoi He TPETyCMOTPEHBI.

4 ®OHA ONEHOYHBIX CPEJACTB

4.1 Kputepum ¥ KaJbl JJI MHTETPHPOBAHHON OLEHKU YPOBHSI cGopMupo-
BAHHOCTH KOMIIETEHIUIA

Cocmasaaiowas KomnemeHyuu — noJTHOMa 3HAHUL

- HyJIEBOW ypOBEHb. HEBEPHBIE, HE apTyMEHTUPOBAHHBIEC, C MHOKECTBOM I'pyObIX
omrrOOK OTBETHI Ha BOMPOCKHI / OTBETHI HA J[Ba BOIIPOCA M3 TPEX MOTHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUN HUKE MUHUMAJIbHBIX TPEOOBAHUN;

- MUHUMAQJIBHBI YPOBEHB. JaHbl HE IOJHBIE, HE TOYHBIE U APTYMEHTUPOBAHHBIE
OTBETHI Ha BONPOCHL. YPOBEHb 3HAHWN HUXKE MUHUMAIbHBIX TpeboBaHuii. JlomyiieHo
MHOTO IPYOBIX OIITHUOOK;

- IOPOTr'OBBIM YPOBEHB. JaHbl HEJOCTATOYHO IOJIHBIE, TOUYHBIE U APTYMEHTUPOBAH-
HBIE OTBETBHI Ha BOIPOCHL. I1110X0 3HAaeT TEpMUHBI, ONPENEICHUS U TIOHATHUS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIIEHUS, TPUHLMUIIBL. J[OMyIlIeHO MHOTO HETpyObIX OLIHOOK;

- CpeIHMM ypoBeHb:. J[aHbl TOCTATOYHO ITOJIHBIC, TOYHBIC U APIyMEHTUPOBAHHbIC
OTBETHI HAa BOIIPOCHI. B 1II€JI0M 3HAET TEPMUHBI, ONPEACIICHNS U ITOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILLIEHUS, MPUHIMIBL. JJOMyIIEeHO HECKOIBKO HErPyObIX OMIMOOK;

- IPOABUHYTHIN YPOBEHB. aHbI MOJHBIE, TOYHbIE U APIYMEHTHPOBAHHBIE OTBETHI
Ha BOIPOCHL. 3HAET TEPMHUHBI, ONPEAEICHUS U MMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIICHHUS, TPUHLIHUITBI. JIOMyIIeHO HECKOJIBLKO HETPYOBIX OIIMOOK;

- BBICOKHM YpOBEHbB. JIaHbI MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAEIECHUS U MOHITHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIECHMS, IPUHUMIIBL. J[OIyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasensowas KomnemeHyuu — yMeHus
- HYJIEBOM ypOBEHb. MOJHOE OTCYTCTBHEC MOHUMAHHS CYTH METOJIUKU PEIICHUS
3a/1a4M, JOMYIIEHO MHOYKECTBO IPyOeIuX OmMOOK / 3a1aHus HE BBHIIOJIHEHBI BOOOIIIE;




- MUHUMAaJIbHBIA YPOBEHb. ci1ab0e MOHUMaHUE CYyTH METOAMKHU PEIICHUsS 3aJauH,
JOMyIIeHbl TpyOble ommOKku. Petmenust He o0ocHoBaHbl. He ymMeeT ucroib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JUTEpaTtypy. He opueHTHpyeTCs B ClienHaabHOM HAyYHOH JIMTEpa-
Typ€, HOPMaTUBHO-IIPABOBBIX aKTaX;

- IOPOT'OBBIN YPOBEHB: IOCTATOYHOE MIOHUMAHUE CYTU METOJAMKHU PELICHUS 3a/1a4H,
JIOMyIIeHbl ommOKH. Pemenust He Bcerna 000CHOBAaHBL. YMEET HCIOIh30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo OpHEHTUpPYETCS B CIIEHUAIBHON HAYYHOH JIUTEPATY-
pe, HOPMAaTUBHO-TIPABOBbIX AKTaX;

- CpEHUI YPOBEHb: B IIEJIOM IOHUMAET CYyTh METOUKHU PELICHH 3a]1a4H, JOIMYIIe-
Hbl ommMOKu. PemieHuss He Bcerma OOOCHOBaHBL. YMEET HCIOIb30BaTh HOPMAaTUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JIMTEPATyPy, HOPMAaTUBHO-ITPABOBBIE AKTHI;

- IPOJIBUHYTHIN YPOBEHB: B LIEJIOM IOHUMAET CYTh METOJMKH PELICHUS 33]Ja4H, J10-
nyeHbl HeTouHOCTH. CriocoOeH 000CHOBATh pelIeHusl. YMEET UCIONb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CHELUAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

- BBICOKMI ypoBeHb: [loHMMaeT cyTh MeToIuKu pemieHus 3aaadu. Crnocoden o6oc-
HOBATh PEUICHHSA. YMEET HCIOIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CIIELHAIBHYIO
HAY4HYIO JIUTEPATYpY, IEPEAOBOM 3apyOeKHBIH OIbIT, HOPMATUBHO-IIPABOBbIE AKTHI.

Cocmasnarowasn komnemenyuu — 61adeHue HagblKamu

- HYJICBOW ypOBEHb. HE MPOJIEMOHCTPUPOBAJI HABBIKU BBIMOJHEHUS MPOdecCcro-
HaJIbHBIX 3a7a4. VICIIBIThIBAET CyIIECTBEHHBIE TPYAHOCTH NIPU BBIITOJTHEHUHU OTICIBHBIX
3aJaHuH,

- MUHUMAJIBHBI YPOBEHb. HE MPOJIEMOHCTPUPOBA HABBIKA BBIIIOJHEHUS MPO-
(dbeccuoHaNBHBIX 3a/1a4u. VICTIBITIBAET CYIIECTBEHHBIE TPYAHOCTH MPHU BHIMOJIHEHUU OT-
JICIILHBIX 3aJIaHUMN

- TIOPOTOBBIN YPOBEHb:. BJIAJIEET OMBITOM TOTOBHOCTH K MpodeccuoHaabHOM nes-
TEJIBHOCTH U MPOQPECCUOHATHPHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOTOBOM YPOBHE.
TpynoBbie JEUCTBUSI BBIIIOJIHAECT MEIJICHHO U HEKAYECTBEHHO;

- CpeIlIHUN YpOBEHb. BIAJCET CPEAHHM OIMBITOM TOTOBHOCTH K MPOQECCHOHANb-
HOM JIeATeNbHOCTU U NMPOGECCHOHATBHOMY CaMOCOBEPIIEHCTBOBAHUIO. TPYyIOBhIE JIEii-
CTBUS BBITIOJIHSIET HA CPEAHEM YPOBHE IO OBICTPOTE M KAYECTRY;

- MPOJIBUHYTHIA YPOBEHb. BJIAAECET OIMBITOM M JOCTATOYHO BBIPAKCHHOMN JIMY-
HOCTHOM TOTOBHOCTH K MPO(ECCUOHATIBHON NIESITEIHHOCTH U MPO(ECCUOHAIIBHOMY Ca-
MOCOBEPIIEHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBIMOJIHAET TPYAOBBIE JCUCTBHUS;

- BBICOKHUM YPOBEHbB: BIAJECET OMBITOM U BBIPAXKEHHOCTHIO JTMYHOCTHOM TOTOBHO-
CTU K MPO(ECCHOHANTBHON JEATEIBHOCTH U MPO(HECCHOHATLHOMY CaMOCOBEPIIESHCTBO-
BAHUIO. BBICTPO U KaYECTBEHHO BBITIOIHAET TPYIOBBIC ICICTBUS.

Obobwennas oyenka cghopmupos8anHoCmu KOMHEemeHyull

- HyJICBOM YPOBEHB. KOMIIETCHIIMA HE C(HOPMUPOBAHBI;

- MUHUMAJIbHBIN YPOBEHb. 3HAUUTEIHOE KOJMYECTBO KOMIETEHIINI HE chopMHu-
POBAHO;

- TIOPOTOBBIN YPOBEHb. BCE KOMIMETEHIIMU C(HOPMUPOBAHBI, HO OOJILIMHCTBO HA
IIOPOTOBOM YPOBHE;

- CPeIHUI YPOBEHB. BCE KOMIIETEHLIMU CPOPMUPOBAHBI HA CPEHEM YPOBHE;

- TPOJIBUHYTHIM YpOBEHB. BCE KOMIIETCHIIMU CHOPMHUPOBAHBI HA CPEIHEM WIIU
BBICOKOM YPOBHE;



- BBICOKUI YPOBEHb: BCE KOMIETEHIIMN C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 -4.4 CorsacHO y4yeOHOMY IUIAHY /JIi OYHOI M 32049HOH (popM o0yueHMsI
Mo TUCIUILUIHHE MPexycMoTpeHa popMa KOHTPOJISI — 3a4eT.

4.5 Ilpumep TeKyIIero onpoca Ha JadopaTOPHLIX 3aHITUSX
3amanue No 1.

HccnenoBanue u omucaHue IByX 00pa3IioB MarMaTHYECKUX U METaMOP(PUIECKIX
TOPHBIX TOpOJT (HEU3BECTHBIX 00PA3IIOB) C OMPEACICHHEM WX MHUHEPAIHHOI'O COCTaBa,
KJIacCU(UKAIMOHHBIX Ha3BaHUH U 0COOCHHOCTEH reHnesuca. McciemoBaHue mpoBOIUTCS
BU3YyaJIbHBIMU (TIOJICBBIMH) METOJIAaMU M B TIeTporpaduiecKux numdax ¢ MCIoIb30Ba-
HUEM TTOJISIPU3AITMOHHOTO0 MUKPOCKOIIA.

[Tnan (xo1) pabOTHI M3YYCHUS KPUCTAIUIMICCKHUX TTOPOI.

Busyanvusie uccnedoganus. OMUCHIBAIOTCA LBET MOPOJABI H €€ OTTEHKH, Ompee-
JSI€TCS MUHEPATbHBIA, KOMIIOHEHTHBIA COCTaB, COJIEPKaHHE TJIaBHBIX MOPOI000pa3y-
IONIUX TIEPBUYHBIX MHUHEPAJIOB, XapaKTEPU3YIOTCS MAKpPOCTPYKTYpPHI, TEKCTYphl U HX
O0COOEHHOCTH, YKa3bIBAIOTCS aKIIECCOPHBIC, BTOPUYHBIC MUHEPAJIbI, CTETICHh U3MEHEHUS
MOPOJIBI.

Hccnedosanus ¢ ucnonvszoganuem muxpockona. Onpenensiercs: KOMIOHESHTHBIN
COCTaB TOPOJI, TTIaBHBIE MOPOA000PA3yIOIINEe MUHEPATIBl U MX MPOICHTHOE COJepIKa-
HUE, YKa3bIBAIOTCS aKIIECCOPHBIC M BTOPUYHBIE MHUHEPAJIBI, 3aTEM JTA€TCS OMMCAHUE OTI-
TUYECKUX CBOWCTB KaXJOTO0 M3 MHHEpaoB. OMHUCHIBAIOTCS CBOMCTBA, HAOIIOAAcMbIC
IpU OAHOM HUKOJIE -COOCTBEHHAsI OKpacKa M IJICOXPOU3M, MOP(OIOTHsS KPUCTAIIIOB -
TeOMETPUYECKasl U 10 CTENeHU UAMOMOPPU3Ma, CIAHOCTh, KOJIMYECTBO HAMPABIICHUH,
CTETNIEHb COBEPIIICHCTBA, YTJIbl, peibed, MarpeHeBasi MOBEPXHOCTh, MOBEICHUE MTOJIOCKH
bekke, nceBnoadcopOuus, nucrnepcuoHubiil addext Jlomounnkosa. Onpeaensercst oT-
HOCHUTEJIbHBIN MOKa3aTelb MPEIOMIICHUS, 3aTEM TIPOBOJISATCA MCCIICIOBAHUS MPU CKpe-
HICHHBIX HUKOJSAX. ONMUCHIBACTCS TUIT U XapaKTep MOracaHus, OMPEestoTCs] Yroi mo-
racaHusi U 3HAK TJIaBHOM 30HBI, 3apPUCOBBIBACTCS OPUCHTUPOBKA ONMTHUYECKOW WHIUKA-
TPHUCHI B MPOJIOJIBLHOM CEYCHHHM KPHUCTAJUIA, PETUCTPUPYETCS CUjla ABOMHOTO JTydemnpe-
JOMJIEHUS. 3aBEPIIAIOTCS UCCIETOBaHUS HAOTIOACHUSIMHI B CXO/SIIIEMCSI CBETE U OTIpe-
JICJICHHEM OCHOCTH W ONTHYECKOTO 3HaKa MUHEpaja. 3aTeM JaeTcsl KiIacCH(PUKAIMOH-
Hasl TUAarHOCTHKA Ka)KJI0TO MUHEpaJa 10 ONTHYECKUM CBOHCTBAM MHHEPAJIOB C UCIIOJIb-
30BaHMEM TAOJUI U TUATPAMM.

[Tocne nmerampHOTO WM3Y4YEHUS, OMUCAHUS W OMPEACIICHUS KOJMYECTBA TIIaBHBIX
MOPO000PA3YIOIINX MUHEPATIOB, JUATHOCTUPYIOTCS aKIIECCOPHBIE M BTOPUYHBIE MUHE-
paJibl.

HccnenytoTcst U OMUCHIBAIOTCS MUKPOCTPYKTYPHBIE U MUKPOTEKCTYPHBIE OCO-
OCHHOCTH TIOPO]I.

[To uToram ucciea0BaHus JISTAIOTCS BBIBOIBI TEHETHYECKOTO XapaKTepa U JaeTCs
KJIacCH(PUKAIIMOHHOE HAa3BaHKWE TIOPOJBI B COOTBETCTBUH C METPOTpapUIECKUM KOJCK-
COM.




Texkyuuii KOHTPOJIb 3HAHUI CTYJACHTOB IIPOU3BOJUTCS TI0 PE3yJIbTaTaM BBITIOJI-
HEHUs JIa0OPaTOPHBIX PabOT, MHAWBHIYAIBHOTO 3aJIaHUS I CTYJIECHTOB OYHOW M 3a-
OYHOH GopM 0OyYCHHMSI, a TAaK)KE BO BpeMsI KOHTPOJBHBIX OMPOCOB B XOJ€E MPOBEACHUS
ayJIMTOPHBIX 3aHSATHH.

[Toydyennas orenka rmo 100-0amipHOM 1IKane OnpeaesieT OIEHKY 0 Tocyaap-
cTBeHHOM 1ikaie u mkaine ECTS:

Cymma OasmioB Ouenka Onenka
o 100-6anpHO# miKaie o mkane ECTS 10 TOCYTApPCTBEHHOM IIKajIe
90-100 A OtnuyHo / 3a4T€HO
80-89 B Xoporo / 3a4TeHo
75-79 C
70-74 D v /
60-69 E JIOBJICTBOPUTENIBHO / 3a4TEHO
35-59 FX He /
0-34 = YIOBJICTBOPUTEIILHO / HE 3aU4TEHO

* — ¢ 00s13aTEIIbHEIM IMOBTOPHBIM U3YUCHUCM AWCHUIIIINHBI.
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7 MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHUE AUCHOUIIJINHBI

1. JIeKnMOHHbIE 3AHATHA . IIPOBOAATCA B ayAUTOPUAX yLIe6HBIX KOpPIIyCOB
COIIaCHO pPacCIIMCaHUIO.

- naboparopusi reopusuku u muHeparpadpuu (aya. 3.006), ocHameHHas
NPE3CHTAIMOHHON TeXHUKOH (IPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK).

2. [IpakTHyecKue 3aHATHS . HE TTPEYCMOTPEHBI

3. JIabopaTopHbie padoThl TPOBOJSITCS B AyIUTOPUAX YICOHBIX KOPITYCOB
COTJIACHO PacCHUCaHUIO!

- aya. 3.222 ¢ 3TaJIOHHBIMUA U PabOYMMU KOJUICKITUSIMH, OMHOKYJISPHBIMU
MUKPOCKOIIAMH, & TaKXke, KOJUIEKITMOHHBIN MaTepral MUHEPAJIOB, TOPHBIX MOPOJT
U pyn KabumHeTa MuHepajoruu u nerporpadun kadeaps «['eomorus u passeaka
MECTOPOXKICHHH MOJIE3HBIX HCKomaeMbIx» (aya. 3.229°) i qMarHOCTHKHA MHHE-
paJIOB U TOPHBIX TTOPOI.

IlepedeHb 1a00PaTOPHBIX MATEPHUAJIOB ISl IUATHOCTUKU MUHEPAJIOB

1.  Komnexknuss MUHEPAJIOB MarMaTHYECKUX, METaMOPPUICCKUX M OCATOYHBIX
nopoJ B meTporpaduueckux nuiudax.

2. Tabmuibl ONTHYECKUX CBOMCTB TJIABHBIX MOPOJ000PA3YIONINX MHUHEPATIOB
MarMaTHYeCKuX, MeTaMopduueckux u ocamounbix mopoa (aBtr. H.®. Ctosnboga).

3.  YueOHbIE KOJUIGKIIMM MarMaTHYeCKHX, METaMOP(PUYECKUX U OCATOYHBIX
nopoj ¢ nerporpaduueckuMu mmudamMu Jjisi MUKPOCKOTTUYECKUX HCCIICIOBAHUN.

4, [IIxaner TBEpHOCTH MOOCA.


http://ed.donntu.org/books/20/m5000.pdf
http://donntu.org/library
http://dic.academic.ru/dic.nsf/enc_physics/1502/КРИСТАЛЛООПТИКА

5.  ®apdopossie mIacTUHKH (OMCKBUTKH).

6.  BuHOKYJSIpHBIE MUKPOCKOIBI. [T0JIsIpHU3alIMOHHBIE MUKPOCKOIIBI U HAOOPBHI
K HUM OOBEKTHBOB U OKYJISIPOB.

7.  HaGop xommneHcaTopoB.



