Mporpamma gucumnnuHel "MaTtemaTtnyeckne MetToabl B (pranke KoHOEeHCUpPoBaHHbIX cpen”; 050203.65 dusnka; 3aBeayowmin kadpenpon,
K.H. (ooueHT) MokwwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

) A
“”J:l PCW i

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHocTn KPY
Mpodp. Munasapunos P.I".

" 20 r.

MporpamMma AUCLMNNANHBI
MatemaTtunyeckme MetTodbl B hunsnke KoHaeHcnpoBaHHbix cpen [I11.B.2

CneumanbHocTb: 050203.65 - duanka

Cneunanmsauus: He NpPeayCcMOTPEHO

KBanudpukaums BbinyckHMKA: y4uTeNb OU3NKN 1N MHCDOPMATUKI
dopma 0by4eHns: g4Hoe

S3blk 0B6y4eHMS: pyCcCKuit

ABTOop(bl):

MokuwuH A.B. , XycHyTamHoB P.M.

PeueH3eHT(bl):

Cagpapos P.X.

COIMACOBAHO:

3aseqyowmii(as) kadenpoi:

[MpoTokon 3acenaHns kagoeapsl No or" " 201 _r
Y4yebHo-mMeToamn4eckas kommccust MIHctutyta cpmsvmm

Mpotokon 3acenanuns YMK No oT" 201_r

PeructpaunoHHbiin No
KasaHb
2013

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep 188 VH H

T



Mporpamma gucumnnuHel "MaTtemaTtnyeckne MetToabl B (pranke KoHOEeHCUpPoBaHHbIX cpen”; 050203.65 dusnka; 3aBeayowmin kadpenpon,
K.H. (ooueHT) MokwwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 2 n3 8. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma gucumnnuHel "MaTtemaTtnyeckne MetToabl B (pranke KoHOEeHCUpPoBaHHbIX cpen”; 050203.65 dusnka; 3aBeayowmin kadpenpon,
K.H. (ooueHT) MokwwuH A.B. , noueHT, K.H. (ooueHT) XycHyTanHos P.M.
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1. LUenn ocBOEHNS AUCLUMINHBI

Kypc npunsBaH cosnatb rnybokoe npenctaBneHne Ha OCHOBE 3HAHWS OMCLMUMINH TEOPETUYECKOM
OV31KM OCHOBbI 3IEKTPOHHOM TEOPUN BELECTBA, 3HAYUTENbHO PACLIMPUTbL U OOMNONMHUTL 3HAHUS
COOTBETCTBYIOWMX Pa3AEeNoB, M3y4aeMblx B Kypcax obLiei 1 TeopeTnyieckoin domamku, anrebpbl 1
reoMeTpun, OCBETUTb COBPEMEHHbIE AOCTMXEHMUS COOTBETCTBYIOWMX 0bnacTein omamnkm un
NPUMEHEHNS X Ha npakTuke. "CtatmcTnyeckue MeTodbl UCCNenoBaHMS HEYNOPSAAOYEHHbIX
KOHIOEHCMPOBaHHbIX cpefn” npu3BaH 03HAKOMUTb CTYOEHTOB C OCHOBaMu Teopun TBEPOOro tena -
30HHOW Teopuer TBepablX Ten, AMHAMUKON KPUCTaNIn4eckom peweTkn, Teopuen nposoanmMoCTH,
MarHUTHbIMW CBOMCTBaMM TBEPLbIX TEN, NOYNPOBOAHUKAMU, CBEPXTEKYHECTbIO U
CBEPXNPOBOANMOCTbIO, a Takxe ¢ Teopueinnt OKI™ n nnasmMeHHbIM COCTOSIHMEM BellecTBa. Kypc
npu3BaH cosnatb rnybokoe NpeacTaBneHne Ha OCHOBE 3HaHNS METOLOB TEOPETUYECKON (ONINKM
CBOWCTB TBEPOOro Tena, 3HaunTenbHO pacwmpuTb U OOMNOMHUTbL 3HAHNSA COOTBETCTBYIOWWX Pa3aenos,
N3y4yaeMblx B Kypce obuwe ou3nkn, 0CBETUTb COBPEMEHHbBIE AOCTUXEHNS COOTBETCTBYIOLNX
obnactei U3NKM N NPUMEHEHNE UX HA NPaKTUKE.

3anaveit kypca SBNSeTCs OBNafeHne NporpaMMHbiM MaTepuanom, yMEHNS pewarb 3agaym no
COOTBETCTBYIOWMUM pasfenam, yMeHMEe BOCNPON3BOAMTb TEOPETMYECKUIA MaTepuan, yMeHne naBsatb
KayeCTBEHHOE OnucaHne TEOPETUYECKNX PE3YNbTATOB, YMEHME MNONb30BATLCS TEOPETUYECKIM
MaTepuanom.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HanHHas yuebHas aucuunnnHa BkntodeHa B pasaen " OMMN.B.2 OucumnnnHbl NpogouibHO
MOAroTOBKKN" OCHOBHOW 0bpasoBaTenbHol Nnporpammbl 050203.65 duanka n oTHOCKTCS K
oucumnanHam no Bbibopy ctyneHta. OcBavBaeTcs Ha 4 Kypce, 7, 8 CeMecTpbl.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUnn:

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYOEHT:
1. DONXeH 3HaThb:

- OCHOBHbIE TUMbl KOHOEHCUPOBAHHbIX CPen, CUMMETPUNHYIO Knaccuukaumio Kpuctaniniyeckmnx
peLeToK, OCHOBHbIE TUMbl CTPYKTYPHbIX AeJ0EKTOB, 3/IEMEHTbI TEOPUN YNPYrOCTU; - - OCHOBHbIE
NPUONNXEHNS 30HHOI TeopwuK, CBOCTBA BNI0XOBCKOrO 3/1EKTPOHA M 0COBEHHOCTN 3HEPTrEeTUYECKOrO
cnekTpa aMekTpoHa B Kpucranne, NoHATUE adPdEKTUBHOM MaccChl,knaccudomnkauuio TBepablx Ten Ha
MeTan/ibl, MONYNPOBOLAHUKA U ONUSNEKTPUKM C TOYKN 3PEHUSA 30HHON Teopuu;

- 0COBEHHOCTN KNacCU4eckoro 1 KBaHTOBO-MEXaHMYECKOro OnMcaHuns ANEKTPOHHOIo raaa,
OCHOBHbIE TepMOONHaMN4ECKMNE N KNHETNHECKNE XapPaKTEPUCTUKN N SNEKTPOMarHUTHble cBowncTBa
ANEKTPOHHOI0 rai3a B nonynpoBogHMUKax n Metasinax;,

- 0COBEHHOCTM 30HHOW CTPYKTYPbl OCHOBHbIX NONYNPOBOAHMKOB, NapamMeTpbl 30HHOW CTPYKTYpPbI,
onpenensitowme BO3MOXHOCTb U 3¢pPEKTMBHOCTb NCMOMIb30BaHNS AAHHOTO NOMYNpPOBOAHUKA ANS
KOHKPETHbIX NMPaKTUYECKMX MPUNOXEHNIA;
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- TUNbl U PONb NPUMECEN B NOYNPOBOLHUKAX, METOAbLI ONUCAHMUS MENKMX 1 TYyBOKNX MPUMECHbIX
COCTOSIHWIA, METOABI pacyeTa NnonoXeHust ypoBHs depMun B NONyNpoBOAHMKE, 0CODEHHOCTU
TeMnepaTypHOi 3aBUCUMOCTY KOHLIEHTPaLMN HOCUTENe 3apsaaa, OCHOBHbIE 30pdeKTbI,
NPOSIBNSIIOWMECS NPW BbICOKOM YPOBHE NErMPOBaHUS;

- Tnbl N MEXAHN3MbI peKOM6I/IHaLI,I/II/I HocuTenewn 3apsna B nonynpoBogHUKax, NOHATNE KBa3nypOBHSA
CDepMI/I, OCHOBHbIE NMapaMeTpbl FeHepaLl,I/IOHHO-peKOM6I/1HaLl,VIOHHbIX npoueccos;

- NPUYPOAY ¥ CBONCTBA MNOBEPXHOCTHBIX COCTOSIHWUIA, OCHOBHbIE XapakTepucTuky obnactu
MPOCTPaHCTBEHHOr0 3apsaa, 9deKT Nons B MONynpoBOAHNKAX, MOHATMS paboThbl BbIXO4a,
KOHTaKTHOW pa3HOCTN NOTEHLUMANOB, 30HHbIE AnarpamMMbl 1 BOSIbTAMMEPHbIE XapaKTepucTmkm
KOHTakTa MeTann-nofynpoBOAHUK M P - N-NMepexoaa;

- METOAbl ONMMCAHNS AUHAMUKUN PELETKU, BKNOYAs KBAHTOBO-MEXAHNYECKNIA HA S3blKe (DOHOHOB,
OCHOBHbIE TUMbI KONebaHWi peweTkn n Nx PU3n4Yeckme NPOSBNEHNS;

- METO4bl ONUCaHUS N MEXaHU3Mbl B3aUMOOENCTBUSA SNEKTPNYECKOrO N 3N1eKTPOMArHUTHOro nons ¢
peleTkon;

- (PU3NYECKYIO MPMPOOY MarHeTM3ma, OCHOBHbIE TUMbl MArHETVKOB;

- CBOWICTBA M OCHOBHbIE TUMbl CBEPXMPOBOAHNKOB, MAaKpO- 11 MUKPOCKOMMUYECKMe Moaeny
CBEPXMPOBOANMOCTH;

- OCHOBHbIE XapaKTEeEPUCTUKN N cBowcTBea HeynopsaO04EeHHbIX 1 aMOpC*)HbIX TBEPObIX TEN N XNOKUX
KpuUcTannos;

- OCHOBHbIE 9KCMEPUMEHTA/IbHbIE METOLbI U3YHEHWSI 30HHOM CTPYKTYPbI U ONpeneneHns
KOHLEHTPAaLMW, BPEMEHW XMN3HW 1 NMOABUXHOCTN HOCUTENEN 3apsaa B NONynpoOBOLHMKAX; -
OCHOBHblE 3KCMEepPVMEHTaNbHbIE METObI U3YYEHUSI CTPYKTYPbI, SNEKTPUYECKMX N MarHUTHbBIX CBOWCTB
TBEPAObIX TEN.

2. IONXEeH yMeTb:

- 0O BSACHATb CYWHOCTb COU3NYECKMX SBNEHWIA U MPOLECCOB B TBEPAbIX TENax, NPOM3BOANTb aHaNn3
N oenatb KONMMYECTBEHHbIE OLIEHKM NapamMeTpoB oM3nYECKNX NPOLIECCOB;

- onpenennTb CTPYKTYPY NPOCTENWMX PEWETOK N0 AAHHLIM PEHTIEHOCTPYKTYPHOMO aHanmaa;

- BbIMONHUTb pacyeT KonebaHnin aTOMHOW LIEeNOYKN;

- NPON3BECTU pacyeTbl KNHETUHECKUNX XapPaKTEePUCTUK TBEPObIX TEN B I'IpI/I6J'IVI)KeHVIVI cBoboOHOro
ANEKTPOHHOIO0 rasa;

- paccynTatb TepMoonHaMmn4eCkmne N KNHeTNHeCKne XxapakTepmucTmkm KBaHTOBOro anekKTpoHHOro
rasa;

- 9KCNepuMeHTanbHO onpenennTb 3M1eKTPONPOBOAHOCTb 1 KOHLEHTpaLUWIo HoCUTeNnen 3apana B
TBEPAOM Tene, WUPUHY 3anpeLeHHON 30Hbl, KOHUEHTpaLMo, NOABUXHOCTb, BPEMS XU3HW,
KoadhdpnumeHT andodpysnm HocutTenen 3apana B NonynpoBoaHUKE.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuL(bl) 84 yaca(oB).
dopma NPoOMeXyTO4YHOro KOHTPONS AMCUUNINHBI 3a4eT B 7 CEMECTpe; 3a4eT B 8 cemMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANst AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 banna n MeHee - "HeyLOBNETBOPUTENLHO" (Heyn.).

4.2 CopepxaHvue oUCLUNUHDI
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5. O6pa3oBatefnibHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIE (hOpPMbl 06yYeHUst
MpumMeHsieMble obpa3oBaTefibHbie METOAB! Y OOPMbl MPOBEAEHUS 3AHATUIA:

MNpoBeLeHVe nekumnii B BUAE KOMMbIOTEPHbIX NPe3eHTaumin n obcyxaeHne mateprana no Teme.
MUCbMEHHBI ONPOC CTYOEHTOB C PELLEHNEM 3a4ay MO MaTeMaTUYecKomn ctatuctuke. NposeneHne
KOHTPOSbHbIX PaboT 1 BbIMONHEHUE 3a4aHWIA MO KypCYy.

JeKUMOHHbIE 1 NPaKTUYECKME 3aHSTUS NOCTPOEHBI C MPUMEHEHMEM KOMMbIOTEPHON Npe3eHTauuu,
peweHns 3aay C NPUBNEYEHNEM LaHHbIX peabHbIX 9KCNEPUMEHTOB. B Yachl npakTuyeckmx
3aHSATWI NPOBOAATCS KOHTPO/bHbIE PaboTbl 1 OMPOCHI, YTO AAET BO3MOXHOCTb OLIEHUTb
yCBavBaeMOCTb Matepuana cTyaeHTamm u npyu HeobxoAMMoCTh NOAPOBHO OCTAHOBUTLCS Ha
NpobnemMHbIX BOMPOCax.

KoHTponbHble paboTbl U KONMOKBMYMbI MPOBOASATCS B YaCbl ayAUTOPHbIX 3AHATUIA.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

[MprMepHble BOMPOCHI K 3a4eTy:

Mo Tekywemy KOHTPONIO yCrneBaeMoCTu:

TemMaTnka KOHTPOSbHbIX paborT:

- Tunbl KOHOEHCUMPOBAHHbBIX CPef, CUMMETPUS U CTPYKTypa KpUCTanios
- OCHOBbI 30HHOW TEOPUM

- CBOOOHbIN 3NEKTPOHHbIA ra3 B NONYNPOBOAHMKAX U MeTannax

- InHamuka peweTkn, OOHOHbI

- Ounanektpukn, MarHeTtnkn, CBepxnpoBOaHUKN

MO NPOMEXYTOYHO aTTecTaumnu:
BOMPOCHI K 9K3aMEHY:

1. Me)KMOJ'IeKyJ'IﬂprIe N MeXaTOMHble B3anMoOenCTBNS B KOHOEHCUPOBAHHbIX Cpenax. Twnbl
CBA3en. YI'IOpSI,D,O‘-IeHHbIe N Heynopsno4YeHHble COCTOAHUA.

2. Tennosoe auxeHne. Aonabatnyeckoe npnbnmxeHue.

3. TpaHcnsaunoHHas cummeTpusa kpuctanna. edekTbl peweTku.

4. ObpartHas pewetka. CBovcTBa 06paTHON peLweTku.

5. Oncbpakums Ha ngeanbHom peweTke. 30Hbl BpunnioaHa.

6. OnHoaToOMHas nuHenHas uenoyka. 3akoH QUcrnepcun.

7. Meton kBasmyacTtumy,. POHOHbI.

8. [lByxatoMHasa nuHenHas uenoyka. 3akoH Ancnepcuun.

9. KonebaHusi aTOMOB TPEXMEPHOW PELLETKN.

10. TennoemMkoCTb KpUCTaNINY4eCKON peWweTKn: Knaccudeckas Teopus, Moaenb SMHIITENHa.
11. TennoemMkocTb KpUCTanan4eckom peweTtkn: moaens Lebas.

12. Ponb aHrapmMoHusma: TennoBoe paclmpeHve TBepabix Ten.

13. Ponb aHrapmoHuama: TensionpoBOAHOCTb KPUCTANNNYECKON PELIETKHN.

14. Teopema bnoxa.

15. lNpuBeneHune K 3oHe bpunnoaHa (NogcyeT COCTOAHUN).

16. KBasunmnynbc anekTpoHa.

17. 30HHBI S3HEPreTNYEeCcKnin CNeKTp 3NEKTPOHOB B KpucTanne (obwas teopus).
18. Moyt cBO6OOHbLIE ANEKTPOHBI (30HHAS TEOPUS).
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19. MpnbnuxeHne CUbLHOW CBS3M (30HHAS TEOPUS).
20. MeToA a(pPEKTUBHOM MacChl.

21. Tvinbl KpUCTaANNNYECKUX TBEPObIX TEN: METaNbl, AN3NEKTPUKN, NONYNPOBOAHUKM (LLOHOPHbIE U
akuernTopHbIe).

22. NoBepxHOCTb PepMn. DNEKTPOHbI B MeTannax.

23. [NapaMarH1UTHbIE CBOWCTBA 9NIEKTPOHHOrO rasa.

24. [lnamarHnTHblE CBOMCTBA 9N1IEKTPOHHOrO rasa.

25. ONEeKTPOHbI U ObIPKN B HEBLIPOXAEHHbLIX NOMYNPOBOAHMKAX. 3aKOH OEACTBYOWMX Macc.
26. TemnepaTtypHas 3aBMCUMOCTb KOHLEHTpaLUN HOCUTENEN B MPUMECHbIX NONYNPOBOAHUKAX.
27. p-n nepexoga.

28. 9neKTponpPoOBOLHOCTb OAHOPOAHbIX MONYNPOBOAHNKOB. [MOABUXHOCTbL HOCUTENEN 3apsaaa.
29. SdphekT Xonna.

30. KnHeTtuyeckne KoadpmumneHTbl. TepMO3NeKTpUYECKNE SBNEHMS B NONYNPOBOLHMKAX 1
MeTannax.

31. CepxnpoBoagumocTb. IddhekT MericcHepa. CBepxnpoBOAHNKKN 1-ro 1 2-ro poaa. dNemMeHT bl
TEPMOCBEPXNPOBOANMOCTN.

32. SneMeHTbl MUKPOCKOMMYECKOW Teopuin CBEPXNPOBOAMMOCTU. BbicokoTeMnepatypHas
CBEpPXNpPOBOAMMOCTb.

33. KBaHTOBaHMe MarHMTHOro notoka. ekt [xosedcoHa.

34. ®eppomarHeTnam. MonekynsapHoe none Beincca. OnbiT JopdmaHa.

35. ObmeHHas npupoaa goeppomarHeTnama.

36. lNMnasmeHHoe cocTosiHue BewecTea. [ebaeBckuii paguyc. JleHrMiopoBCkme KonebaHus.
37. [Nna3ma B MarHUTHbIX MNONSX.

38. MNMnHY-acbpekT. DnekTpu4eckoe none BbICOKOM YacToTbl B Mnasme.

Buabl camocTosTenbHoM paboThl CTYAEHTOB:

1) BbINONHEHME NPaKTMYeCKMX 3aaHuii No pasaenam Kypcea;
2) BbINOMHEHNE KOHTPOSbHbIX paborT;

3) noAroToBka K 9K3aMeHy.

YO-2, NP-1, MP-2, TC-2, UC-3, TC-3, MNP-4, YO-3
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7.2. [lononHutenbHasa nuteparypa:

1. CBupckuii M.C. "OnekTpoHHas Teopus Bewectea". M., 1980.
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