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Mporpamma oucumnnnmHel "®usmka Teepaoro tena"; 050100.62 MNeparormyeckoe obpasoBaHune; 3aBeayoWwmnin kadeapoi, K.H. (AOLEHT)
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Mporpammy ancumnavHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, K.H. (aoueHT) MokwuH A.B.
Kadoenpa BblYUCINTENBHON OU3NKN U MOLENVUPOBAHUS PUINYECKUX MPOLEeCCOB
Hay4yHo-neparornyeckoe otaenerHne , Anatolii.Mokshin@kpfu.ru ; BoueHT, K.H. (AoUeHT) XyCHYTAMHOB
P.M. kadbenpa BblMUCIUTENBHOWN (PUIMKN N MOOENVNPOBAHNSA (PU3NYECKMX MPOLIECCOB
Hay4yHo-neparornyeckoe otgenerHne , Ramil. Khusnutdinov@kpfu.ru ; XanpytanHosa A.®.

1. LUenn ocBOEHNS AUCLUMINHBI

Pasnen teopetnyeckon comnamkn "dusunka Teepnoro tena" npussaH 03HaKOMUTb CTYOEHTOB C
OCHOBaMV Teopumn TBEPLOro Tena - 30HHOW Teopuen TBepablX Ten, OUHAMUKON KPUCTanim4eckom
peleTkn, Teopmen NpoBoANMOCTU, MArHUTHbIMU CBOMCTBaAMU TBeEPObIX TeN, NONyrnpoBO4HUKAMU,
CBEPXTEKYHYECTbIO 1N CBEPXNPOBOAMMOCTbIO, @ TakKXe C TeEopUen yrnpyroct 1 nnasMeHHbIM
cocTosiHneM BelwecTBa. Kypc npraBaH co3path rnybokoe npenctasneHne CBOMCTB TBEPLOro Tena,
3HaA4YUTENbHO PaCWNPUTb 1N OONONMHUTL 3HAHUSA COOTBETCTBYIOWMX Pa3L4eNoB, N3yYaeMblX B Kypce
obLwel on3nKmn, OCBETUTb COBPEMEHHbIE NOCTUXEHMS COOTBETCTBYIOLWMX obnacTel donsunkm n
NPUMEHEHNEe NX Ha NpakTuke.

3apaveii kypca SBNSeTCs OBNafeHne NporpaMMHbiM MaTepuanom, yMEHNS pewarb 3agaym no
COOTBETCTBYIOWMUM pasfenam, yMeEHME BOCNPON3BOANTb TEOPETMYECKUIA MaTepuan, yMeHne naBsatb
KayeCTBEHHOE OnucaHne TEOPETUYECKNX PE3YNbTATOB, YMEHME MONb30BATLCS TEOPETUYECKIM
Matepuanom.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

HaHHas yyebHas oncumnnunHa BkodeHa B pasgen " 53.10B.5 MNpodeccrnoHanbHbIin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 050100.62 MNeparornyeckoe obpa3oBaHNe N OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTtcs Ha 5 kypce, 10 cemecTp.

1.1. [aHHas paboyas yuebHas nporpamma npenHasHavyeHa ons CTyAeHTOB N0 HanpaBneHuto
nogrotosku (cneuunanbHocTtu) - 050100.62 "duarka ¢ JONONHUTENBHOW CreLmanbHOCTbIO

"MHgbopmartmka"".

1.2. Bbinncka ua tpeboBaHmnin K 0653aT€bHOMY MUHUMYMY COAEPXAHNS OCHOBHOM
obpasoBaTefibHO Nporpammbl No HanpaeneHuto nogrotoskn FOC BMNO gucumnnvH npenMeTHow
nogrotosku ONMM.®.02 "OcHoBbI TeopeTUYecKon punsankun: douasmka Teepaoro Tena'.

Kypc npusBaH co3natb rnybokoe npenctaBneHne Ha OCHOBE 3HaHWS OMCLUMUMIMH TEOPETUYECKOM
PU3VKN OCHOBbI 3NIEKTPOHHOIM TEOPWM BELLECTBA, 3HAYUTENBHO PACWNPUTL U AOMONHUTD 3HAHUS
COOTBETCTBYIOWMX Pa3nenos, N3y4aeMbix B Kypcax obwei 1 TeopeTniyeckor ramnkm, anredbpbl n
reoMeTpum, OCBETUTb COBPEMEHHbIE JOCTMXEHNSI COOTBETCTBYOWMX 06nacTein onankm u
NPUMEHEHUS UX Ha NPaKTUKe.

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

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNETEHUNN:

B pesynbTate 0CBOEHWS AUCUUMNINHBI CTYOEHT:

1. OONXeH 3HaThb:

- TEPMUHONOIMIO, OCHOBHbIE MOHATUSA N ONpeaeneHuns;

- OCHOBbI OMMCaHUs MUKPOMUPA;

- p13nKy popMnpPOBaHNA XMMUYECKNX CBA3EN B TBEPAbIX TENax;
- ONucaHne KpucTannos B BuAe peweTtok bpase;

- PU3NKy OedekToB B KpucTtanne;

- CTPOEHMe HaHoMaTepunanos;

- TEOpUIO TENIOBbIX CBOMCTB TBEPAbIX TEN,;
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- 30HHYIO TEOPUIO TBEPAOro TeNa; COBPEMEHHOE TONKOBaHVE 3NeKTPONPOBOAHOCTY TBEPAbIX TEN;
- Teoputo heppoMarHeTu3ma;

- nonspm3aumio 1 Npoboi ONaNeKTPUKOB;

-TeopVM MPOYHOCTUN TBEPObIX TEN;

- MPVIHUMNBI AndbPy3nmn n MacconepeHoca; 0COBEHHOCTM OM3NYECKMX CBOMCTB
HaHOCTPYKTYPUPOBAHHbIX TBEpPAbIX TEN;

2. IONXeH yMeTb:
- paboTaTb CO CMPaBOYHOW NUTEPATYPOV OU3NKe TBEPLAOro TENa;
paccyMTaTb OCHOBHbIE NMapaMeTpbl MaTepunanos;

- 06BSACHUTb NOBEAEHNE TBEPObIX TE€N NPU N3MEHEHU BHEWHNX BO3OENCTBUI N pa3mepa
CTPYKTYPHbIX 3N1EMEHTOB;

- Y4UTbIBATb MPU KOHCTPYMPOBAHUN TEXHUYECKMX YCTPONCTB NOBEAEHNE TBEPALIX TEN; BNAAETh
MeToAamu pacyeta CBOMCTB HAHOCTPYKTYPVMPOBAHHbIX MaTepunanos;

3. 0ONXeH BnageThb:
- pacyeTa oM3n4YeCcknx CBOMCTB PasnyHbIX MaTepuanos;

- MHTepnpeTaunm pasnmyHblX 3KCNepnMeHTal/IbHbIX OAaHHbIX MO MaTtepunanoBeeHUIO; pa6OTbI co
cnpaBquon nMTepaTyp0|7|, ctaHgapTamMn n opyruMmm HOpMaTMBHbIMKU MatTepunanamin.

CMOCOBHOCTb K peweHunio 3ana

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ Moayns
O6was TpyaoeMKoCTb AUCLMUMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONSA AucumnanHbl 3a4et B 10 cemecTpe.

CyMmMapHOo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u cogepxaHue ayauTopHon paboTbl Mo AucUUnIMHe/ MOLYNIO
TeMaTnyeckuii nnaH gUCLUNNHbLI/MOAYNS

Buabl 1 yacbl
Paspen ayauTopHOI paboThl,
Hepens X TPYA0EeMKOCTb TekyLume opMbi
N .D.VIKIIL;VJIJ‘I'IVJ',I.II;HI:I/ CemecTp| cemectpal (8 yacax) yune o
neKuM"I'IpaK'rw-lecmeHaﬁopaTopHue
3aHATUA paboTbl

Tema 1.

KpI/ICTaJ'IﬂI/Il-IeCKaFI

CTPYKTypa TBEpAOro
Tena. KonebaHug n
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BOJIHbI B KpVICTaJ'IJ'IVI‘-IeCKOVI pelweTke. SﬂeKTpOHbI B nepnogn4eckom noteHumnane.
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. CtatucTtumka
HocuTenen 3apana.
2.|KBasuknaccunyeckoe 10 0 0 0
onucaHune OBUXeHuns
HocuTenen 3apana.

Tema 3. lNpoueccol
nepeHoca B
HEeOL4HOPOLHbIX
3.|nonynpoBogHMKAX. 10 0 0 0
MarHuTHble cBOMCTBaA
TBEPObIX TEN.
CBepxnpoBoAMMOCTb.

Tema 3. lNpouecchl
nepeHoca B
HEeOOHOPOAHbIX
3.|nonynpoBoaHMNKAX. 10 0 0 0
MarHuTHble CBOMCTBA
TBEpObIX Ten.

CBepxnpoBOANMOCTb.

Tema . NTorosas 3a4yeTr
" |dopma KoHTpONA 10 0 0 0

NTtoro 0 0 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. Kpuctannuyeckas cTpyktypa teepaoro tena. Kone6aHus v BoNHbI B
KpucTannmyeckomn peLuetke. NeKTPOHbl B MepmoanyeckoM noteHuumane.

Tema 2. CtaTuCcTUKa HOCUTENEN 3apsana. KBa3suknaccuyeckoe onucaHue OBUXEHUs
HocuTenen 3apsiaa.

Tema 3. MNMpouecchbl nepeHoca B HEOAHOPOAHbIX NONYyNpoBoAHMKax. MarHuTHble CBOMCTBa
TBepAbix Ten. CBepxnpoBoaANMOCTb.

Tema 3. Mpoueccbl NnepeHoca B HEO4HOPOAHbIX NONYyNpoBoaHUKaxX. MarHUTHble CBOMCTBA
TBepAbix Ten. CBepXxnpoBoanMOCTb.

5. ObpasoBatesibHble TEXHOJIOrUK, BK/TKOYaA UHTepaKTUBHbIie hOpMbl 0OyUeHuUs
1. JlekumoHHbI MaTepuan paspaboTaH B 3NIEKTPOHHOM BUAE;
2. CTyoeHTaMun Ncnonb3yeTcst aNeKTPOHHbIE Y4eOHMKM NO OaHHOMY KYPCy.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Kpuctannuueckas cTpyktypa 1Bepaoro tena. Kone6aHusi u BONIHbI B KpUCTaINYeCKOM
pelueTke. DNeKTPOHbI B epuoaMyeckoM noteHumane.

Tema 2. CtaTuCTUKa HOcUTenen 3apsiaa. KBasuknaccmyeckoe onucaHue OBUXEHUs Hocutenemn
3apsipa.

Tewma 3. lNpoueccbl nepeHoca B HeOAHOPOAHbIX NonynposoaHMKax. MarHuTHble cBOMCTBa
TBepAbiX Ten. CBepxnpoBoauMOCTb.

Tema 3. Mpoueccbl nepeHoca B HEO4HOPOAHbIX NOAYNpoBoAHUKaX. MarHUTHble CBOMCTBA
TBepAbiXx Ten. CBepXxnpoBoanMOCTb.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

[MprMepHbI NepeyeHb BOMPOCOB K 3a4eTy

1. MexmonekynsipHble 1 MeXaTOMHble B3aMMOOENCTBMSA B KOHAEHCMPOBaHHbIX cpedax. Tunbl
cBsA3ein. YnopsaoyeHHbIe N Heynopsao4YeHHbIe COCTOSAHNS.

2. Tennosoe auxeHne. Aonabatnyeckoe npubnmxeHue.

3. TpaHcnaumnoHHaa cummeTpus kpuctanna. [ledoek bl peweTku.

4. ObpaTHas pelweTka. CBoicTBa 06paTHON pewweTKu.

5. udbpakuns Ha naeanbHon peweTke. 3oHbl BpunniosHa.

6. OnHoaTOMHag NMHenHas Leno4yka. 3akoH gUcnepcun.

7. Metopn kBasnyacTtu,. MOHOHBLI.

8. [lByxatoMHasa nuHenHas uenoyka. 3akoH AUCnepcuun.

9. KonebaHuns aToMOB TPEXMEPHOW PELLETKN.

10. TennoeMKoCTb KpUCTaNIMYECKOM PELLETKN: Knaccmnyeckas Teopus, Moaenb SUHIWTENHA.
11. TennoemkoCTb KPUCTaANNMYECKOW peweTkn: mogens lebas.

12. Ponb aHrapmoHu3ma: TennoBoe pacwvpeHe Teepabix Ten.

13. Ponb aHrapmMoHusma: 1ennonpoBOAHOCTb KPUCTANNNYECKON pewweTKu.

14. Teopema bnoxa.

15. lNpuBeneHune k 3oHe bpunnoaHa (NoacyeT COCTOAHUN).

16. KBasnnmnynbc anekTpoHa.

17. B0HHbI 3HEPreTUYECKUIA CNEKTP 3NEKTPOHOB B KpucTanne (obwas Teopus).
18. MNo4Tn cBOOOAHbBIE 3NEKTPOHbI (30HHAS TEOPUS).

19. MprbnuxeHNe CUNbLHOW CBSA3M (30HHAS TEOPUS).

20. MeTo4 a(pdpeKTUBHOM MaCChl.

21. Tunbl KpUCTANIMYECKNX TBEPObIX TEN: MEeTaN bl, ANINEKTPUKM, NONYNPOBOLHUKMN (JOHOPHbIE U
akLenTopHbIe).

22. NoBepxHOCTb PepMu. INEKTPOHbLI B METaNNax.

23. NapamarHuTHble CBOMCTBA 9NEKTPOHHOrO rasa.

24. [lnamarHnTHble CBOMCTBA 3NEKTPOHHOrO rasa.

25. ONeKTPOHbI N AbIPKU B HEBBIPOXAEHHbIX NONYNPOBOAHMKAX. 3aKOH OENCTBYOWMX MaccC.
26. TemnepartypHas 3aBMCUMOCTb KOHLIEHTpaLUUN HOCUTENEN B MPUMECHbIX NONYNPOBOAHNKAX.
27. p-n nepexoga.

28. 9neKTponpoBOAHOCTb OAHOPOAHbIX MONYNPOBOAHNKOB. [OABUXHOCTb HOCUTENEN 3apsaa.
29. OdhgoekT Xonna.
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30. KnHeTtuyeckne KoadpdmumneHTbl. TepMO3aNeKTpuyeckmne ssBneHmnst B NonynpoBoaHMKaX 1
MeTannax.

31. CeepxnpoBognMocTb. CBEpXNPOBOAHNKN 1-ro 1 2-ro poaa. SNemMeHTbI
TePMOCBEPXNPOBOAVNMOCTN.

32. SneMeHTbl MUKPOCKOMMYECKOW TeOpun CBEPXNPOBOAMMOCTU. BbicokoTEMNepaTypHas
CBEpPXMNpPOBOAMMOCTb.

33. KBaHTOBaHME MarHUTHOro notoka. dgdekT [xosedcoHa.

34. deppomarHeTmam. MonekynapHoe none Beicca. OnbiT JopdgomaHa.

35. ObmeHHas npypoaa oeppomMarHeTnama.

36. nasmeHHoe cocTosiHue BewecTBa. [lebaeBckuii paamyc. JleHrMiopoBckme KonebaHms.
37. Nna3ma B MarHUTHbIX NONSX.

7.1. OcHoBHas nuTeparypa:

. AHcenbM A./. "OCHOBbI CTaTUCTUYECKON COU3NKK 1 TepMoanHammnkn”. M., 1973.
. Apummosuy J1.A. "YnpasnsieMble TepmosigepHble peakummn”. M., 1963.

. Apuumosuy J1.A. "HTO Kaxablil 4enosek OOnXeH 3HaTb o nnasme”. M., 1976.
. Xupudpanbko J1. "Crtatuctmnyeckas comsuka tsepgoro tena". M., 1975.

. 3anmaH Ix. "MpuHuunbl Teopum TBepaoro Tena”. M., 1974.

. Nodppe A.P. "®dusnka nonynposodHukos". M., 1962.

. Kuttenb Y. "BeegeHue B conauky tBepgoro tena”. M., 1974.

. Nanpay N. 4., NIncpwny E.M. "Cratuctnyeckas cgomsuka". M., 1964.

9. llenoben b. "Mlazepnbl”. M., 1964.

10. Cnutuep J1. "®ursnka NONHOCTbIO NOHM3MpoBaHHOro rasa”. M., 1965.

11. Wannmosa K.B. "®usuka nonynposogHukos". M., 1971.
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7.2. lononHutenbHasa nuteparypa:

. Ceupckuin M.C. "9nekTpoHHas Teopus Bewectsa". M., 1980.

. Enndparos .. "dusunka teepgoro tena". M., 1977.

. KonaHos M.W., UykepHuk B.M. "Mpupona marHetnama". brnbn. "KeaHt", Bbin. 26, M., 1983.
. Apummosuy J1.A. "OnemeHTapHasa puauka nnasmol”. M., 1963.

. KpecuH B.3. "CBepxnpoBoAMMOCTb M cBepxTekyyecTb". M., 1963.

. 9nenbmaH B.C. "B6nnan abcontotHoro Hyns" bubn. "KeaHt", Bbin. 16, M., 1982.

. OkonotnH B. "CBepx3agada ons ceepxnposogHunkos”. M., 1983.

. MunaHTtbeB B.[1., Temko C.B. "®unauka nnasmbl". KH. [1ns BHeknaccHoro 4yteHus. M., 1983.
9. Opaesckuin B.H. "lMna3ma Ha 3emne n B kocmoce". Kues, 1980.
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7.3. UHTEepHeT-pecypcChbl:

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAcHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHve gncunnnuvHbl "®dusmka TBepaoro Tena” npennonaraeTt UCnonb3oBaHWe crnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 8 ns 10. 111 yHlf[

S OEMALIGH



Mporpamma oucumnnnmHel "®usmka Teepaoro tena"; 050100.62 MNeparormyeckoe obpasoBaHune; 3aBeayoWwmnin kadeapoi, K.H. (AOLEHT)
MokwuH A.B. , DOUEHT, K.H. (ZoueHT) XyCHyTauHoB P.M.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHunto 050100.62 "Meparormyeckoe obpasoBaHme” 1 NPOUI0 NOArOTOBKN Puanka un
NH(opMaTumka .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PeructpaumnoHHbii Homep 5AE
Crpanunua 9 us 10. il YHITI

S OEALIK G



Mporpamma oucumnnnmHel "®usmka Teepaoro tena"; 050100.62 MNeparormyeckoe obpasoBaHune; 3aBeayoWwmnin kadeapoi, K.H. (AOLEHT)
MokwuH A.B. , DOUEHT, K.H. (ZoueHT) XyCHyTauHoB P.M.

ABTOpP(bI):
MokwwnH A.B.
XycHyTtauHos P.M.
XanpytaonHosa A.®.
" 201 __r.

PeueH3eHT(bl):
Cadpapos P.X.
" 201 _r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunoHHbili Homep
Crpanunua 10 n3 10.

A



