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Pabouass mnporpamMma aucuuruiiHbel (momyss) paspaboraHa B COOTBETCTBUM C  CaMOCTOSITENIBHO
ycraHosiienHbiM MI'Y  o6pasoBatenbHeiM cranzaprom (OC MIY) s peanusyembiX OCHOBHBIX
npoeccHoHaNbHbIX 00pa30BaTEe/IbHBIX MIPOrPAMM BBICIIEr0 0Opa30BaHMsI MO HANPABJIEHHIO MOArOTOBKHU
03.05.02 «®@yHnameHTanbHas U npukianHas pusuka» B penakuun npukaza MI'Y Nel780 ot 29 nexabps
2018 r.

["on (rozsr) npuema Ha oOyuenue: ¢ 2020 : .

Kype — 4
cemecmpor — 8
3auemnuvix eounuy — 2
AKAOCMUYECKUX 4ACO8 — 34, 6 m.u.
nexyuii — 34 vaca

npakmu4eckux 3auamui — nem

Dopma npomesncymounoit ammecmayuu:

3auem 6 8 cemecmpe



1. Mecrto nucuuniauabl (Moayas) B crpykrype OITIOII BO.

I[I/ICLII/IHJII/IHEI «®Du3uka KOHACHCUPOBAHHOTI'O COCTOAHHUA SABIIACTCA 0a30BBIM KypcCoM,
3aKJIaJIbIBAOIMM OCHOBBEI 1JIs1 YCBOCHUA Ooiee Y3KHUX CIICOHUAJIbHBIX KYPCOB.

2. Bxoanble TpeOOBaHMS 1JIs1 OCBOEHUS JUCHHUIJIMHBI (MOYJIs), IPeIBAPUTEIbHBIE YCJI0BUS
(ecsiu ecTh).

YcneurHoe 0OCBOGHUE TUCIUILINH IO BBICIIEH MaTeMaTUKe U o0mei pusnke.

3. Pe3yabTarbl 00y4yeHHsl MO JMCHHUILUIMHE (MOIYJII0), COOTHECEHHBbIE ¢ TpedyeMbIMH
KOMIIETEHI[USIMH BbINNYCKHUKOB.

[Tnaaupyemblie pe3yabTaThl 00yUeHUs 10 JUCIHUILTUHE (MOIYIIIO):
3HaTE:
[IOHSATUSA:

- Kpucrammmuaeckast cTpykrypa

- CTpyKTypa pealbHbIX KPUCTAIIIOB

- DHepreTuyecKue 30Hbl (HaYalbHbIE MPEICTaBICHNU)

- Konebanus KprCTaTMuecKoi pemeTKu

- Yrpyrue cBoiicTBa KpHCTAIUIOB

- DJIEeKTPOHHBII ra3

- DIeKTPOH B KPUCTAIIMYECKOM MEPUOINYECKOM TOJIe. DHEPreTUYECKHE 30HBbI.

YMmers:
- OnpenensaTh TEMIOBbIE CBOMCTBA TBEPBIX TEIN.

Bnagers:
- Knnaccugukanueit kpucraaios.

Nmets onwIT:
- UccnenoBanust mpupoIbl pACCMOTPEHHBIX SIBIICHUM.
- OpUEeHTUPOBAHHUS B MATEMATHYECKOM arrapare, UX OMHUCHIBAIOIIEM.
- [IpencraBneHuss BO3MOKHBIX TIPUIIOKEHUHN H3yUeHHBIX 2P PEKTOB.

4. ®opmat 00y4eHHs] — KOHTAKTHBIMN.

5. O0beM QUCHUNIMHBI (MOAYJISI) COCTaBIseT 2 3. €., B TOM uHcie 34 akaJeMHUYecKuX dyaca,
OTBEJICHHBIX Ha KOHTAKTHYIO paboOTy OOydYaroIMXcs C TperojaBareieM (ayJuTOpHas Harpyska), 38
aKaJeMUYECKHIX 9acOB Ha CAMOCTOATEIbHYIO pab0oTy 00yJaromuxcsl.

6. CopepxkaHue THCHUIUIHHBI (MOAYJs), CTPYKTYPHMPOBaHHOEe MO TeMaMm (pa3geiam) ¢
YKa3aHUEM OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB U BU/AbI Y4eOHbIX 3aHATHH.



6.1. CrpykTypa IMCUMIUIMHBI (MoayJas) mo TemaM (pa3jenaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA aKaleMHUYeCKHX YACOB U BH/IbI Y4eOHbIX 3aHATHIA.

HaumenoBaHue HomuHajbHbIe TPYA03aTPATHI 00y4aI0LIEr0Cs
pa3aesioB U TeM KonrakTHas padora CamocrosiTesibHAsA 2 =
AMCUMILIUHBI (padora BO padora o0y4aromierocsi, S 5
(MonyJs), B3aHNMOJIEHCTBHH C aKkajJjeMHUecKue g =
npenojaBartesiem) 4achl = Z =7
®opma Bujibl KOHTAKTHOI > : § E
MPOMEKYTOYHOM paboThbl, E g% 8
aTTeCTALMHU N0 | aKaJeMUYeCKHe Yachl = i 3 o:)
AMCIMILIMHE ° o = § ::: 5
(MonxyJi0) = <:> . = % . § § =)
52| & &% = &
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= 3
Kpucramnnueckas | Koncyns | Pemenue 3 ) -
CTPYKTYpa. taiuu, 1 | 3agay, 1
Crpykrypa Koncyns | Pemenune 4 8 -
peaJbHbIX TauMu, 2 | 3agad, 2
KpUCTAJUIOB.
Oneprerudeckue | Koncyns | Pemenne 4 8 -
30HBI (Ha4YaJbHBIE | TaluM, 2 | 3aj1ad, 2
MPEJICTABICHHUS).
Knaccudukanus Koncyns | Pemenue 3 7 KonTponbhas
KPHUCTAJJIOB. Tauumu, 2 | 3agad, 2 pabora
Konebanus Koncyns | Pemenwne 3 7 -
KpPUCTAJUIMYECKON | Taruu, 2 | 3ajad, 2
PEIIETKH.
VYupyrue coiictBa | Koncyns | Pemenue 4 8 -
KPHCTAJJIOB. Tanuy, 2 | 3aj;ad, 2
TeruioBeie Koncyne | Pemenne 4 8 -
CBOIiCTBA TB. TeJI. | Tanuw, 2 | 3aj1ad, 2
OnekTpouHsbIii ra3. | Koncyns | Pemenue 3 7 KonTposnbnas
TanuM, 2 | 3amad, 2 pabota
DJNEKTPOH B Koncynp | Pemenue 4 8 -
KPUCTAJUIMYECKOM | Taluu, 2 | 3a7ad, 2
MEePUOIUYECKOM
noJe.
DHepreTUYecKre
30HBI.
[pyrue Bub1 - - - - -
CaMOCTOATEIIbHON
paboTsl (Ipu
HaJIU4HH):
Harpumep,
KypcoBasi pabora,
TBOpYECKast
pabota (3cce)
17 17 32 66
IIpomexyTouHas 6
aTTecTaIus
(3auem)
Hroro 72




6.2. Conep:xaHue pa3ieyoB (TeM) AUCHUILIMHBI.

Ne i/t

‘ HaunmenoBanue pa3zaenoB (TeM) TUCHUILIUHbBI ‘ Coneprkanue pa3ienoB (TeM) TUCUUILIUH

Jlexuun

1.

Kpucraniuyeckasi CTpyKTypa.

HUcropus CTaHOBJICHUA OTT.
Kpucrannuueckass  pemerka U 0asuc.
CumMeTrpusi KpUCTAJUIMYECKOM  pELIETKH.
Pemerku bpage. Nupexcol Y3JIOB,
HaNnpaBJIEHUA U TI0cKocTer. MccnenoBanus
KPUCTAJUIMYECKOM  CTPYKTYpPhl ~ METOJOM
PEHTTC€HOBCKOM U (paKIIUm.

CTpykTypa peajbHbIX KPUCTAJLJIOB.

TennoBele kKoneOanus. Todeunbie AehEKTHI:
nepextel  mo  Openkemo.  TouedHble
nedextel: nedextsl mo lorTku. Todeunbie
nedexTel: npumecH. JIMHEWHbIE Oe(EeKTHI:
KpaeBble TuCIoKanuu. JInHelHbie neeKThI:
BUHTOBBIC JYCJIOKALUH. JInHelnbpIe
ne(eKThI: CBOIiCcTBa JIHACIOKALIUH.
[ToBepxHoctHeie  aedextl.  OObBEMHBIC
Ne(EKTHI.

3Hepreanec1me 30HBI

NMpeACTABJIEHUS ).

(HaYaJIbHBIE

DHepreTuyeckue YpOBHU CBOOOTHBIX
atoMoB. [lpunmun Ilaynu. OOpa3zoBanue
30H MpU COJMKEHUM aTOMOB. 3allONHEHHE 30H
anekrpoHavy.  Jlnextprkd.  lomyrpoBomHUKH.
[IpoBomHMKM.

Knaccupukauus KpucTaLioB.

Monekynsipaele  KpucTayulbl.  VoHHBIE
KpHCTaJlJIbI. KoBanenTHrle KpucTalJibl.
Mertaminyeckue KpucTajlibl. DHEprusl CBA3U
B  MOJICKYJPHBIX KpUCTaJlJIax. 3H€pFI/I$I
CBSI3U B MOHHBIX KpHCTaJJaxX. SHEpIVs CBBU B
KOBAIGHTHbIX ~KpUCTAUIAX. OHEpUs CBBU B
METAUTMYECKHX KPHCTATIAX.

Kose6anus KpucTapin4eckoil pemeTKku.

Konebanus JTUHEHHOMN OJTHOATOMHOM
nenouku. KonebGaHus nuHEHHONW aTOMHOM
LETIOYKA C  JBYXaTOMHBIM  0a3ucom.
Konebanus TPEXMEPHOIO KpHUCTaJa.
CrexTp HOpPMaJIbHBIX KOJICOAHWUW PEIIeTKH.
KBaHTOBBIH XapakTep KoneOaHui. POHOHBI.

Ynpyrue cBOMCTBA KPUCTAJLIOB.

Mexanunueckue HampspkeHus. Jledopmarum.
3akoH ['yka. Yopyrue nocTosiHHbIE.

TenJioBble CBOMCTBA TBEPABIX TEJI.

TemnoeMkocTh  TBEpABIX  Tel.  3aKOH
Hrononra-IItu.  Teopust  TEmI0eMKOCTH
Onnmreitna. Teopust Teroemkoctu Jlebas.
Anrapmonunueckue a¢dextsl.  TerioBoe
pacliupeHue  TBEpIAbIX Ted. Pemerounas
TEIJIONPOBOAHOCTb.

DJIEKTPOHHBII ra3.

OnextpoHbl B Metaue. Kiaccuueckas
MOJENIb Ta3a CBOOOIHBIX AJIEKTPOHOB
Hpyms. DHepreTudecknue YpoBHH CBOOOTHBIX
3JIEKTPOHOB B KpHUCTajie. BhIpoKIeHHBIN
JJIEKTPOHHBIN ra3. Pacnipenenenne ®Pepmu-
Jupaka. TennoeMKOCTh JIEKTPOHHOIO rasa.
ONEKTPOIPOBOAHOCTh U TEIIONPOBOAHOCTh




MeTauioB. 3akoH Bunemana-®pania.

DIEeKTPOH B
NMEePUOAUYECKOM TOJIe.
30HBI.

KPHCTAIMYECKOM
JHepreTuveckue

BonHoBbIe (QyHKIIMM Ha TpaHUIE TEPBOM
30HBI bpwuttosna.  [Ipoucxoxnenue
sHepreTuueckoil menu. Teopema broxa.
Oynkunu bioxa. Monens Kponura-Ilennu.
OddekTuBHAasT  Macca  DJIEKTPOHOB B
KpHCTaJLIE.

CemuHapsbl

1.

Kpucraniuyeckasi CTpyKTypa.

Pewmerku bpase. NHpekcsl Y3JIOB,
HalnpaBJIieHUM U miockocted. Mccnenoanus
KPUCTAJUTMYECKOM  CTPYKTYpbl ~ METOJO0M
PEHTI€HOBCKOHN AU PaAKIIUHU.

CTpykTypa peajbHbIX KPHCTAJJIOB.

Teruiosble konebanus. Todeunble nedeKTsl: AedeKTs
no Ppenkermo. Touyeunbie edekThl eeKThI TI0
Hlormxu. Toueunble neekTsr: MprMecH. JInHeiHbIe
TIe(heKTBI: KpacBble TUCIIOKaIIN. J [HEHHbIE NeheKThE:
BUHTOBbIC JIACTOKAIMM.  JIMHeHHBIE — JieheKTh:
CBOWCTBA JUCIIOKAIMN. [loBepXHOCTHBIE JIehEeKTHL
OO0BemMHbIe Te(heKThL

JHepreTu4yeckue  30HbI  (HaYajJbHbIE

NpeCcTABJICHUS]).

[Ipunuun [Taynu. 3anomHeHye 30H 3MeKTPOHAMHL

Kaaccndukxanusa kpucranios.

OHeprvisi CBBU B MOJIEKYJSIPHBIX — KPHCTAUIAX.
DOHepIvisi CB3Y B MOHHBIX KPUCTATTAX. JHEPIVst CBSI3U
B KOBAICHTHbIX KpHUCTAUIAX. OHEPIVWSI CBBU B
METAUTYECKHX KPUCTATIAX.

Kose6anus KpucTauIn4ecKoil pemeTKHu.

Konebanus JTUHEHHOMN OJIHOATOMHOM
nenouku. KonebGaHus nuHEHHOW aTOMHOI
IENOYKH C  JIBYXarOMHBIM  0aszmcom.
Konebanus TPEXMEPHOTO KpHUCTaJIa.
CriexTp HOpMaJIbHBIX KOJIEOAHUI PEIIeTKH.

Ynpyrue cBOMCTBA KPUCTAJLIOB.

Mexanunueckue HampspkeHus. Jledopmarum.
3akoH ['yka. Yopyrue nocTosiHHbIE.

TenJioBble CBOMCTBA TBEPABIX TeJI.

TemnoemkocTb TBEPABIX Tel.
Anrapmonunueckue 3¢¢extsl.  TermnoBoe
paclimpeHue  TBepAbIX Tes. Pemerouynas
TEIIONPOBOJAHOCTb.

DJICKTPOHHBII ra3.

DHepreTiyecKiie YPOBHI CBOOOIHBIX JMIEKTPOHOB B
KpHCTAUIE. BBIDOKIEHHBIA  JJIEKIPOHHBIA — Ta3.
Pacripenenerie . depmu-/Ippaxa.  Terwioemkocts
WIEKTPOHHOIO ~ Ta3a.  OMEKTPONPOBOMHOCTh M
TEIUIONPOBOTHOCTb METAIOB.

DIIeKTPOH B
NMePUOAUYECKOM ToJIe.
30HBbI.

KPHCTAJJIMYECKOM
JHepreTu4eckue

BonHoBble (yHKIMM Ha TpaHUlle NEpBOM
30HBI bpumnmrosna. ®dysknuu  bioxa.
Mopnens Kponura-Ilennun. OddexTrBHas
Macca IEKTPOHOB B KPUCTAJLIE.

7. ®oua oueHoyHnix cpeacts (®OC) nas
AU CHUIINHE (MOAYJII0).

OLICHMBAHHUSl Pe3yJbTATOB O0Oy4YeHUsI II0

7.1. TunoBble KOHTPOJIbHBbIE 3aJaHMS WJIM HMHble MaTepuajbl I NPOBedeHUS
TeKYLIero KOHTPOJIA yCIIeBaeMOCTH.
Cucrema MpoMeKyTOYHOTO KOHTPOJISl 3HAHUM BKJIIOYAET 3a4eT, MPOBOAMMBIN B YCTHOU (opme B

KOHIIE IIECTOr0 CEMECTPA.
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7.2 TunoBble KOHTPOJIbHBbIE 3aIaHUS WJIH HHbIe MATEPHAJBI A
NMPOMEKYTOYHOM aTTecTaluu.

- U151 3a4eTa

Bomnpocel, BBIHOCUMBIE Ha 3a4€T.

Kpucrannnueckas pemierka u 6asuc.

CuMMeTpHs KpUCTAJUINYECKOMN PEIIETKH.

Pemetku bpase.

NHpekchl y3710B, HANIPaBJICHUH U TIIOCKOCTEM.

HccnenoBanus KpUCTAIUIMYECKON CTPYKTYPbI METOJJOM PEHTI€HOBCKON AU(PAKITHH.
TemoBbie KoeOaHuUs.

Toueunsie nedexTsl: AedekTsl 1o OpeHKeto.

Toueunsie nedextsr: nedextsl no [loTTku.

Toueunsle 1eeKThI: TPUMECH.

Jluneiinbie neeKThl: KpacBble AUCIOKAIUH.

Jluneiinble ne(eKThl: BUHTOBBIE JHCIOKAIINH.

Jluneiinble neeKThl: CBOMCTBA TUCIOKAIIUH.

[ToBepxHOCTHBIE TE(DEKTHI.

OObemHBIC 1e(DEKTHI.

DHepreTuyecKre ypoBHH CBOOOTHBIX aToMOB. [Ipuanmn [laymnn.
OO6pazoBaHue 30H Mpu COMMKEHUN aTOMOB.

3anonHeHue 30H 3nekTpoHamMu. Juanextpuku. [lomynpoBonnuku. [IpoBoguuku.
MonexynsipHble KpUCTaILIbI.

HoHHBIE KpUCTAILIBIL.

KoBasieHTHbBIE KpUCTAIIIBI.

Merainueckrue KpucTasuibl.

DHeprusi CBSI3U B MOJICKYJISIPHBIX KPUCTaJLIaX.

DHeprus CBA3M B MOHHBIX KpHCTaJUIaXx.

OHeprusi CBA3U B KOBAJICHTHBIX KPUCTAJLIAX.

DHeprus CBA3M B METAJUIMYECKUX KpUCTaJIaX.

Konebauns muHeiHON OQHOATOMHOM LIETTOYKH.

Konebanus muHEHHON aTOMHOM IIEMOYKH C IByXaTOMHBIM 0a3MCOM.
Konebanus TpexmMepHOro Kpucrasia.

CrexTp HOpMaJIbHBIX KOJECOAHUI PEIIeTKH.

KBanToBBI# XapakTep kosebaHnit. DOHOHBI.

MexaHnuyeckue HanpsKeHUs.

Hedopmarum.

3akoH ['yka. Yopyrue noctosiHHbI€.

TennoeMkocTh TBEpABIX Tel. 3akoH Jrononra-IITu.

Teopus TemnoeMkocT DUHIITEHHA.

Teopus temmoemkoctu Jlebast.

Anrapmonmnueckue 3¢ dexTsl. TennoBoe pacumpeHrue TBEpIbIX TeIl.
Pemeroynas TenaonpoBogHOCTS.

DnekTpoHbl B MeTayuie. Kimaccuyeckast MoJienb ra3a CBOOOIHBIX AIEKTPOHOB [py .
DHepreTUyecKre ypoBHU CBOOOTHBIX AIEKTPOHOB B KpUCTAJLIE.
BripoxeHHbIi 251eKTpOHHBIN Ta3. Pacnipenenenne @epmu-/upaka.
TennoeMKoCTb 3JIEKTPOHHOTO Ta3a.

DIIEKTPONPOBOJAHOCTH M TEIJIONPOBOJIHOCTh METAJIOB. 3aK0H Buaemana-dpanna.
BonHOBBIE QYHKITNH HA TPAaHUIIE IEPBOIl 30HBI bpHuilTrodHA.
[IponcxoxkneHre SJHepreTHIECKON MIEH.

Teopema biioxa. ®ynkuuu brnoxa.

Mogaens Kponura-Ilennu.

DddexTuBHAsS Macca PIEKTPOHOB B KPHCTAJLIE.

NMPOBeIeHUs



IHIKAJIA 1 KPUTEPUU OLIEHNBAHMUS pe3yabsTaTtoB o6yuenus (PO) no nucuunjinge (Moayaio)

Ouenka
POn
He 3aureno 3auTeHo
COOTBETCTBYIOLINE
BUIbI OIICHOUHBIX CPEJICTB
3Hanus OtcyrctBue | @DparmeHTapHbIE OOmmue, HO He CchopmupoBaHHbIe
(0oomawnue 3a0anus) 3HaHUU 3HaHUSA CTPYKTYPHUPOBaHHbIE cUCTEeMaTHYECKHe
3HAHMS 3HAHMS
YMenus OtcyTcTBHE B nenom B nenom ycnemHsoe, HO VYcnemnoe u
(konmponwvHbie pabomot) yYMEHHH yCIIEIIHOE, HO HE | cojepaKaliee OTeIbHbIe cucTeMaTH4ecKoe
CHCTEMaTHIECKOE Ipo0eIBl YMEHHUE yMEHHe
yMEHHE (moryckaeT HETOUHOCTH
HETIPUHIUITHAIBHOTO
XapakTepa)
Hapbiku OTtcyTcTBHE Hammame B nenowm, CdopmupoBaHHEIE
(BJIaJIeHHS1, ONIBIT JeATeILHOCTH) HaBbBIKOB OTHETBHBIX chopMUpOBaHHbIC HaBBIKH (BJIaICHUSA),
(3auem) (BnageHut, HaBBIKOB HaBBIKH (BJIaJICHHS), HO HNpUMEHSIEMBIE TIPH
OIIBITA) (Hanuune HCIONb3yeMbIe HE B peleHny 3agau
(parmMeHTapHOTO aKTHBHOU (opme
OIIBITA)

8. PecypcHoe o6ecnedenne:

— IlepeyeHb OCHOBHOW H JONOJHUTEIBHOMN JUTEPATYPHI.
1. Emudanos I'.1. ®usuka tBepaoro tena / I.1. Enudanos. — 4-e u3z., crep. — M.: Jlans, 2011.

— 288 c.

2. Jlanmay JI.A., Jlupumn E.M. Teopernueckas ¢pusuka: B 10 1. T 3 / JL . Jlaunay, E.M.
JIudmun. — 5-e uza. crep. — M.: ®uzmatiur, 2001. — 808 c.
3. Jlannay JI.[., Jludpmmn E.M. Teopetnaeckas duszuka: B 10 1. T 9, u. 2 / JI.JI. Jlangay, E.M.
Jludmmn. — 4-e uza. crep. — M.: ®uzmatiur, 2004. — 496 c.

— Onucanue MaTepHATbHO-TEXHNYECKOr0 o0ecrevyeHus.

Yuebuslii kabunet Ne174, (33,21 m ?)

Yu4eOHbIX cTONIOB — 9 WIT., CTyNIbEB — 19 mT.,
3-X cTBOpUaTas A0CKa Juig Mena — 1 T,
Cron s npenoaasatess — 1 1miT.

9. CooTBeTcTBHE Pe3yabTATOB 00y4eHHs M0 JaHHOMY dieMeHTY OIIOII pesyabratam
ocoenusi OIIOII yka3zano B o01eii xapakrepuctuke OINOIL.

10. S3bIk npenogaBaHus PyCCKUM.

11. IlpenoaaBarenb (MpenoaaBaTen).

JlokTop pusuko-mareMaTudeckux Hayk, npodeccop Mapk bopucosuy Ctpyrankuii.

12. ABTOp (aBTOPBI) MPOrpaMMBblI.

Crapumii npernojiaBaTenb Kagenpbl GU3NKU U reo(pU3NKU, pyKOBOJUTENb 00pa3oBaTeIbHON
IIporpammel 1o HarpasiaeHuro noaroroBku 03.03.02 «®usuka» Annpei BanepbeBny CyanMos.




