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HOEJIN U 3AJAYU OCBOEHUA JTUCHUITJINHBI

Henu oceoenus oucuuniunsl:

° dbopMupoBaHUEe TPEACTaBICHUH O (PU3NUYECKOW CYUTHOCTH MPOIIECCOB, MPOTEKAI0-
IIMX B METaJIaX, MOJIYIPOBOIHUKOBBIX, TUAIEKTPUUECKUX, MATHUTHBIX MaTepHallax U B
CTPYKTYpax, CO3/IaHHBIX HA OCHOBE ATUX MATEPUAJIOB B PA3TMYHBIX YCIOBHUSX;

° BbIpa0OTKa 3HAHUI M HABBIKOB, HEOOXOIUMBIX JII KOJHMYECTBEHHBIX OIICHOK BEIH-
9UHBI 23PPEKTOB M XapaAKTCPUCTUICCKUX MAPaMETPOB C YUETOM OCOOCHHOCTEH KpHCTaII-
JNYECKON CTPYKTYPBI, SIEKTPOHHOTO U ()OHOHHOTO CIEKTPOB, TUIA U KOHIICHTPAIUH Jie-
TUPYIOIIHX IPUMECEN.
3adauu oceoenus OUCUUNIUHDL:

J nojy4yeHue (pyHAaMEHTAIbHBIX 3HAaHUI U HAaBBIKOB B 00JIaCTH (U3MKU KOHJCHCHUPO-
BAaHHOTO COCTOSTHUS;

o 03HAaKOMJICHHE C METOIMKAMHU HCCIEA0BaHNS (PH3MYECKUX CBOWCTB MaTEPHAJIOB,;

o YMEHHE HCIIOJIb30BATh PE3yJIbTAThl HOBBIX 3KCIIEPUMEHTAIBHBIX U TEOPETHYECKUX

UCCIIEIOBaHU B 00J1aCTH (PU3MKH TBEPIOTO TEJIA U MOTYTPOBOAHUKOB.

1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Jucnunnraa «Pu3nKa KOHIECHCUPOBAHHOIO COCTOSIHHS BEILECTBA» SBIISICTCS JMCLH-
IUIMHOM 1O BBIOOPY M OTHOCHUTCS K YacTH, (POPMUPYEMOIl yuacTHUKaMU 00pa30BaTEIbHBIX OT-
HomeHUH, bioka 1 qucruruivH nukia noaroToBku 6akanaBpoB 1o HampasieHuto 03.03.03. «Pa-
AHO(PU3UKAY.

B pamkax maHHOM OUCUMIIMHBI PacCMaTPUBAIOTCS OCHOBBI (PM3MKH TBEPAOIO Tela U
0COOEHHOCTEH MpoTekaHus (PU3NUIECKUX MPOLECCOB B BELIECTBAX Pa3IMYHON MPUPOIBI.

JUis OCBOEHHMS JUCHMIUIMHBI CTYAEHT JOKEH MMETh CIIEAYIOIINE «BXOIHbBIE) 3HAHMS,
YMEHMS, HABBIKA U KOMIIETCHIIUN:

¢ 3HaHME OCHOBHBIX 3aKOHOB OOIIEH (PU3UKY;

e 3HaHue 0A30BbIX MOHATHI U ONPEIEIEHNI MAaTEMAaTUYECKOTO aHATTN3a.

PesynbraThl OCBOCHMS IUCLMILIMHBI OyAyT HEOOXOIMMBI Ul JaJbHEHIIero mporecca
o0yueHHsI B paMKax MOATAIHOrO (pOPMUPOBAHUS KOMIIETCHIIMN MTPU U3YUCHUU CIEIYIOUINX CIe-
LUAJIbHBIX JUCLIUILINH:

e [lomynpoBoaHUKOBBIE IPUOOPHI C OTPHULIATENILHBIM AU(PepeHInanbHBIM CO-

IIPOTUBJIEHUEM

e [lpeanumniaoMHas mpakTHKa
e [loaroroBka K mpoueaype 3aliuThl ¥ 3alUThl BBITYCKHON KBaJIN(UKAIIUOH-
HOI1 pabOTHI

e KoHCTpyKIMs HHTErpaIbHBIX MHUKPOCXeM, MUKpocOopok 1 CBU-momynei

2. IEPEYEHb IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUSA 110 JUCIU-
IVIMHE (MOAYJIIO), COOTHECEHHBIX C IINIAHUPYEMbBIMHU PE3VJIb-
TATAMM OCBOEHUS OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

Kon n HaumeHoBaHue peajn3ye- IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHHs MO
MO KOMIIETeHIIUH AMCUUIJIMHE (MOAYJII0), COOTHECEHHBIX ¢ HHAMKATO-
paMu J0CTHKEeHUs] KOMIIeTEeHIIUii

[K-1 Teopernueckoe | 3HATh:
UCCIICIOBAHHE AJIeKTPOHHBIX | OCHOBHBIC HAmNpaBJICHHs, TCHICHIIWHU, MPOOJIEMBI U JIO-
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CTIDKEHHSI B 00JIaCTH (1)I/I3I/IKI/I KOHACHCUPOBAHHOI'O CO-
CTOSIHHUA

CpeacTB

VYMeTs:
OpHeHTUPOBAThCS B COBPEMEHHBIX HAMpaBIeHUSIX (U3U-
KM KOHJICHCHPOBAHHOT'O COCTOSIHUS BEIIECTBA

Bmaners:

HaBbikamMu Hcronb30BaHMs 3HAaHUW B 001MacTH (DU3HKHU
KOHI[GHCI/IpOBaHHBIX CpCI[ JJIA peHIGHI/Ifl 3a1a4 1o HucC-
CJIEIOBaHUIO SJIEKTPOHHBIX CPEJICTB

4. OBBEM JUCHUIIVINHBI
4.1. O0beM TMCUMILIMHBI B 32a4eTHBIX eAUHHIAX (Bcero) — 4 3E

4.2. Ilo Buaam y4eOHoli padoThl (B yacax): 144

Koauuecmeo uacos (popma odyuenus — ounasn)

Buo yueonoit pabomut e 55 8 m;t. no cemecmpaﬂz
KonTakTtHas pabota oOydaromux- 54/54 54/54
Csl C TIperoiaBaTesieM
AyIUTOpHBIC 3aHSATHS:
e Jlexuuu (B 1.4. 0 IIpIT)* 18/18 18/18
® TPAKTHYECKHE M CEMHHApPCKUE 36/36 36/36
saasaTus (B T.4. 0 [IpIl)*
e jnabopaTopHble pabOThI, IPaK-
TUKYMBI (B T.4. O [TpID)*
CamocrosTenbHas pabora 54/54 54/54
dopma TEKyIero KOHTPOJIs 3Ha- TectupoBanue TectupoBanue

HUH U KOHTPOJIA CaMOCTOATCIIb-
HOM pabOTHI: TECTUPOBAHUE,

Brmmonaenue KoH-
TPOJIBHBIX paboT

Brimonaenne KoH-
TPOJILHBIX paboT

KOHTp.paboTa, KOJUIOKBHYM, pe-
depat u 1p.(He MeHee 2 BUJIOB)
Kypcosast pabota - -

Buapl mpoMexyTOUHOM aTTeCTa- Dx3ameH (36) Dk3ameH (36)
1IUU (9K3aMEH, 324€T)
Bcero yacoB mo AUCHHUILJINHE 144 144

* B ciyuae HeobX00uMOCmu UCHONB308AHUSL 8 YYeOHOM npoyecce 4acmuiHo/ UCKAIOYUMETbHO
OUCMAHYUOHHBIX  00pA308aMENbHLIX MEXHONO2UU 6 mabauye uepe3 cleul YKA3bl8AEMCs
Koauvyecmeo wacos pabomwer IIIIC ¢ obyyarowumucs 01 NPOBeOeHUs 3AHAMUN 8
OUCMAHYUOHHOM popmame ¢ NPpUMeHeHUeM dJIeKMPOHHO20 00YYeHUs.

*yacwl [Ipll no oucyunaune ykaswvigaromes 6 coomeemcemaeuu ¢ YII, 6 ciyuae, ecau OucyuniuHou
nPeOyCMOMPEHO BbINOJIHEHUE OMOENbHBIX INEMEHMOo8 pabom, C8A3AHHbIX ¢ bydyweu npogeccu-
OHANILHOU 0esIMENbHOCIbIO 00VUAIOUJUXC.

4.3. Coneprkanue TUCHMILTAHBI (MoyJisi). Pacnpenenenue 4acoB mo remam

U BUJAaM y4eOHOH padoThI:
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Buowt yueonvix 3anuamuil dopma
Ayoumopnoie 3anamus TeKyLlero
G0 | g m. Camo- KOHTPOIS
Haseanue pazoenoe npaxmiu- pa- sanAmuz) - cmo- 3HAHUT
Bcezo yeckue 6 UH- | Amesy-
umem mop-
ACKYUU BAHAMUR, | MEpaK- | HAA pa-
ceMuHa- muenoii | 6oma
Dol pabo- dopme
mol
Pazden 1. Ocnosvl K6aHMOBOI MEeXAHUKU
Tema 1. OcHOBHBIE
MOCTYJIaThl KBaHTO- Kon-
BOU MexaHuku. [lya- TpOJIbHAs
JIU3M SIBJICHUHN MUK- 5 1 2 2 pabora,
pomupa. [luHamuka TECTUPO-
OJIHOMEPHBIX KBaH- BaHUE
TOBBIX CUCTEM
Pa3ned 2. DiieKTpHYecKHe CBOHCTBA TBEPABIX TeJl.
Kon-
TpOJbHAs
Tema 2. DeMeHTHI 4.5 0,5 2 2 pabora,
buznueckoii cratu- TECTUPO-
CTHKH. BaHUE
Kon-
TpOJIbHAs
Tema 3. Monens 4,5 0,5 2 2 pabora,
CBOOOJIHBIX JJIEK- TECTUPO-
TPOHOB. BaHUE
Kon-
TpOJbHAs
7 1 2 4 pabora,
Tema 4. 3oHHas Teo- TECTUPO-
pHsl TBEPIBIX TEI. BaHUE
Kon-
TpOJIbHAs
5 1 2 2 pabora,
Tewma 5. Tepmoniiek- TECTUPO-
TPUUECKHE SBICHUSI. BaHUE
Pa3nes 3. Ctpykrypa u 1edeKThl B KPHCTALIAX.
Kon-
TpOJIbHAs
Tema 6. I'eomerpus 5 1 2 2 pabora,
COBEpULICHHBIX KpHU- TECTUPO-
CTaJIJIOB. BaHHE
Kon-
TpOJIbHAS
Tema 7. Bzanmonei- 5 1 2 2 pabora,
CTBHE aTOMOB B TECTUPO-
TBEPAbIX TeJax. BaHUE
Tewma 8. Toyeunsle 5 1 2 2 Kon-
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ne(heKThI. TpOJbHAs
pabora,
TECTUPO-
BaHHE
Kon-
Tema 9. Pagnanmos- TpOJIbHAsA
HBIE IeDEKTHI U 5 1 2 2 pabora,
ANIEKTPONPOBOJI- TECTUPO-
HOCTh METaJIJIOB. BaHUE
Kon-
TpOJbHAS
5 1 2 2 pabora,
Tema 10. Iucnoka- TECTUPO-
17078 BaHUE
Kon-
TpOJIbHAs
Tema 11. Maxkpo- 5 1 2 2 pabora,
CKOITMYECKHE Jie- TECTUPO-
(EKTHI. BaHUE
Pa3znen 4. MexaHuveckne U TeIJIOBbIE CBOWCTBA TBEPABIX TeJl.
Kon-
TpOJbHAs
Tema 12. Yopyrue 5 1 2 2 pabora,
CBOICTBa TBEPABIX TECTUPO-
TeJ. BaHHE
Kon-
TpOJIbHAS
3,5 0,5 1 2 pabora,
Tema 13. [Tnactuu- TECTUPO-
HOCTb U TBEPJIOCTb. BaHUE
Kon-
TpOJbHAs
Tema 14. Konebanns 5,5 0,5 1 4 pabora,
ATOMOB KPHUCTAIIJIH- TECTUPO-
YECKOM PEIIETKH. BaHHE
Kon-
TpOJIbHAS
Tema 15. TennoBeie 35 0,5 1 2 pabora,
CBOMCTBA TBEPBIX TECTUPO-
TeJ. BaHUE
Kon-
TpOJbHAS
3,5 0,5 1 2 pabora,
Tema 16. Iuddysus TECTUPO-
B TBEPJIBIX TENaX. BaHHE
Paznen 5. CBepxnpoBoaumMocTb. MarHuTHbIEe CBOWCTBA TBEPABIX TeJl.
Kon-
Tema 17. CBoiicTBa 3,5 0,5 1 2 TpOJIbHAS
CBEPXIPOBOTHUKOB. pabora,
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TECTUPO-
BaHHE
Kon-
TpOJbHAs
Tema 18. Teopus 3,5 0,5 1 2 pabora,
CBEPXIIPOBOJHUKOB TECTUPO-
1-ro u 2-ro poaa. BAHUE
Kon-
Tema 19. Beicoxko- TPOJIbHAs
TeMIiepaTypHas 3,5 0,5 1 2 pabora,
CBEpXIPOBOIU- TECTUPO-
MOCTb. BaHUE
Kon-
TpOJbHAs
3,5 0,5 1 2 pabora,
Tema 20. lna- u na- TECTHPO-
paMarHeTu3M. BaHHE
Kon-
TpOJIBbHAS
3,5 0.5 1 2 pabora,
Tema 21. ®@eppo- TECTUPO-
MarHeTu3M. BaHUE
KoHn-
Tema 22. MaruuTo- TpOJIbHAA
MEXaHUIECCKUC SIB- 3,5 0,5 1 2 pabora,
JICHUS] © MarHUTHbIE TECTUPO-
PE30HAHCHI. BaHHE
Pa3znen 6. OnTuyeckue CBOWCTBA TBEPAbIX TeJl.
KoHn-
TpOJbHAs
5.5 0,5 1 4 pabora,
Tema 23. Ilormonze- TECTUPO-
HUE CBETA. BaHHE
Kon-
TpOJIbHAS
Tema 24. Pexom6u- 5,5 0,5 1 2 pabora,
HaIlMOHHOE U3JTy4Ye- TECTHPO-
HUE. BaHHUC
DK3aMeH 36
UTOI'O: 144 18 36 54

5. COAEPKXAHME KYPCA

Pa3gen 1. OcHOBBLI KBAHTOBOH MEeXaHUKH

Tema 1. OcHOBHbIE MOCTYJIATbl KBAHTOBOM MeXaHMKHU. Jlyaam3M siBJeHUl MHUKPOMHUPA.

I[I/IHaMI/IKa OJHOMEPHBIX KBAHTOBBIX CUCTEM.

OcHoBHbIE TOCTYJIaThl KBaHTOBOM Teopuu. [lpuHiuun cyneprosunuu. /IMcKpeTHbIE CBONCTBA
BOJIH, BOJIHOBBIE CBOMCTBA YacThll. OnepaTopHOE NpeACTABICHNE JUHAMUYECKHUX TICPEMEHHBIX B
KBaHTOBOM Teopuu. CramuonapHoe ypaBHeHue Illpenunrepa. IlpuHumn HeompeaeneHHOCTH
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[eiizenOepra. I'panuunbie ycnoBus mns ypaBHeHus lllpeaunrepa yacTuilbl B KBaHTOBOW sIMe.
CrniexTp 3Hepruu B KBaHTOBOH siMe. OTpakeHUE U MPOXO0XKICHUE YACTHUL] Yepe3 MOTEHIIUAIbHbIE
Oapbepsl. TyHHenbHbIN 3P deKT. [[apMOHUYECKUIT OCIIMILISATOP.

Pasnen 2. DuekTpuyeckue CBOiiCTBa TBePAbIX TeJl.

Tema 2. DneMeHTHI pU3MYECKON CTATUCTUKH.

TepMmoanHaMuyeckuii ciocod onucaHus KOJUIEKTHBA YacTHll. TepMoJuHaMHUeCKUe MOTEHLHa-
abl. XuMudeckuil noteHuuan. CTaTUCTHYECKUH cr1oco0 onurcaHus KoJuleKTuBa yacTull. [lonHas
¢ynkus pacnpeneneHus. [110THOCTD cocTosHUN. BrIpokIeHHbIE M HEBBIPOKACHHBIE KOJIIEK-
TUBBI YacTull. KBaHTOBaHKE (a30BOr0 MPOCTPAHCTBA U INIOTHOCTh COCTOSHUN (PEPMHUOHOB.
Kpurepuii HeBbIpOKIEHHOCTH Ta3a CBOOOIHBIX AIEKTPOHOB. Pacnipenenenne Makcpernia-
Bonbumana. [TonHast GyHKIMS pacnpeieneHus 4aCTHIl HEBBIPOXKIEHHOTO 3JIEKTPOHHOTO rasa.
Pacnipenenenune @epmu-lupaxa. Dueprust @epmu. [lonnas GyHKIUSA pacrpeneacHus BHIPOK-
JICHHOTO ra3a 3JeKTpoHOB. DYHKIMA pacipeeseHus JUIsl BRIPOXKICHHOT0 ra3za 0030HOB. Temre-
paTypHas 3aBucuMOCTb 3Hepruu ®epmu. CpeHee 3HaUEHUE YHEPTUH BBIPOKIAECHHOTO JJIEK-
TPOHHOTO rasa.

Tema 3. Moaeb cBOOOAHBIX 3JIEKTPOHOB.

O06o01mecTBiIeHNE TEKTPOHOB B KprcTaiuie. Kitaccndeckas anekrponHas reopust pyne-
JlopenTua. BeiBog 3akoHa OMa 1 BeIpaskeHUs U1 yA€IbHOM 31eKTporpoBoiHOCTH. Biinsinue
BBIPOXKACHHOCTH JJICKTPOHHOI'O I'a3a. 3aBUCHUMOCTD IMMOABUKHOCTH JJICKTPOHOB B MCTAJ/JIaX OT
TeMIepaTypbl. DIEKTPONPOBOAHOCTb YUCTHIX METAIJIOB.

JIOCTOWMHCTBA 1 HETOCTATKU MOJEIH CBOOOIHBIX 3JIEKTPOHOB. HeoOX0qMMOCTh yueTa BIUsSHHS
CTPYKTYpPBI Ha 3JICKTPHYECKHE CBOMCTBA KPUCTAIJIOB.

Tema 4. 30HHast TeOpUS TBEPABIX TeJl.

VYpasuenwue llpeaunarepa mist kpucramia. [lonstue o6 agnabaTHueckoM IpUOIIKEHUH, BAJICHT-
HOM anmpoKCUMAaIIMU U OJTHOAJICKTPOHHOM Ipubamkennn. CamocoriacoBanHoe noie. [lepuo-
JUYHOCTB KpUcTaJUia U pyHKUIMU bioxa. BoaHOBOI BeKTOp CBOOOHOTO 3JIEKTPOHA U 3JIEKTPOHA
B NEPUOJIMYECKOM ToJie KpucTaia. [lonarue o kBazuumnyiibce. 30Hbl bprinmosna. Jluckper-
HOCTb BOJTHOBBIX BEKTOPOB. DHeprerudeckue 30Hbl. [ToBepxnocts @epmu it CBOOOTHBIX 3JIEK-
TPOHOB U ISl SJIEKTPOHOB B Kpuctaiie. Moaens Kponura-Ilennu. BiusitHue creneHu cBsi3u
3NIEKTPOHA Ha 3aKOH aucnepcun E(k). Paspemiennsie u 3anpenieHHbie 30HbL. D¢ (deKTuBHas Mac-
ca 3JIeKTpoHa B Kpuctaie. [lonarue o npipkax. 3anmoTHEHUE SHepreTuueckux 30H. [IpoBoHU-
KH, AUDJIEKTPUKH U NOIyIpoBOAHUKH. [loBepXHOCTHBIE cocTOssHUA. Y poBHU Tamma. DHepreTu-
YeCKHe YPOBHH NMPUMECHBIX aTOMOB U JAe(PeKTOB. JJOHOPHI U aKIENTOPbl. DIEKTPOIPOBOAHOCTh
METAIJIMYECKHX CIUIaBOB. TemnepaTypHas 3aBUCUMOCTb IIPOBOJUMOCTH.

Tema 5. TepmodjiekKTpuueckue siBJeHUs.

B3anmocBsI3b TEMIOBBIX U 3JIEKTPUUECKUX MPOIIECCOB.

BozHnukHOBEeHHE TOJIS B IPOBOJHMKE MPH HAJTMYUH TpajueHTa Temreparypbl.  JAuddy3noHHbIHI
MOTOK, yBJICUeHHE (POTOHAMH, POJIb TEMIEPATYPHOU 3aBUCUMOCTH dHepruu depmu. AOGCOIIOT-
Hast TepModJic. KoHTakT pazHOpoaHBIX MeTauioB. DddexTsl 3ecdeka, [lenpthe 1 ToMcoHa.

Pa3nea 3. Ctpykrypa u 1edgeKThl B KPUCTAJLIAX.
Tema 6. I'eoMeTpHs COBEPIIEHHBIX KPUCTAJJIOB.
[ToHsTHE O KpUCTAIIaX, KPUCTAIIMYECKON CTPYKTYpE U dJIEeMEHTapHOU siuelike. [ [puMuTrBHbBIE
siueliki. Bektop TpaHcisauuu. bazuc sueiiku. DHepreTHUecKuii KpUTepuidl yCTOMYUBOCTH CTPYK-
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Typsl. [ ekcaronanbHas INIOTHOYNaKOBaHHAs CTPyKTypa. IIpocras kyOndeckas ctpykrypa. Ky-
Onueckasi TpaHEIICHTPUPOBAHHAS B KyOndyecKasi 00bEMOLIEHTPUPOBaHHAsL CTPYKTYPBI. CTPYKTY-
pbl anmasa, chanepura ZnS. CtpykTypa MeTayuioB. TpaHciasuuonHas cummerpus. Kpucramno-
rpaduvecKre CHCTEMBI KOOpauHaT —cuHroHuH. [IpaBria kpucramiorpadguyeckol yCTaHOBKH.
Pemerku bpagse. Kpucramnorpaguieckre CUMBOIIBI Y3J10B, INIOCKOCTEH 1 NpsAMBIX. HAEKCHI
Munnepa. OnpenieneHue yrioB U MEXIUIOCKOCTHBIX pacCTOSHUM uepe3 unaekcsl Mumnepa. O6-
paTHas perieTka. BekTopsl 00paTHOM perieTku. YTl MeX/ly BEKTOpaMHu 0OpaTHOH peleTKy.
OO0béM sueiiku npsAMoi 1 00paTHOM pemeTku. MeTo bl onpeiesieHuss aTOMHOM CTPYKTYpbI
TBEPJIBIX TEJ: PEHTI€HO—, JIEKTPOHO— M HeHTpoHorpadus. ObJacT NPUMEHEHUS U BO3ZMOKHO-
CTH K2XXI0TO U3 TU(PPAKINOHHBIX METO/IOB.

Tema 7. B3aumoneiicTBue aToMOB B TBEpPAbIX TeJIaXx.

[Ipupoga cun MexaTroMHOTO B3auMmojeicTBUs. [loHATHE O MOTEeHUMane WOHU3ALMH, YHEPTrUu
CPOJCTBA K JIEKTPOHY U JIEKTPOOTPULIATEIHHOCTH aTOMOB. OCHOBHBIE TUIIBI XUMHUYECKOM CBS-
3U: METaJUIM4ecKas, BajeHTHas W WoHHas. [lonarue o moHHOCTH coeauHeHus. [lonsatue o
HanpasiieHHocTH cBszeil. Cunbl Ban-nep-Baansca. MonekyssipHble KpucTamuibl. MexaHU3Mbl
JUCIIEPCUOHHOTO, OPUEHTAIMOHHOTO U WHIYKUMOHHOTO B3aUMOJEUCTBUS. DHEPTUsl Ka)ao0ro
BHJIa B3aUMOJICUCTBUSL. DHEPrusl CBS3M MOJEKYJSIpHBIX KpucTamwioB. [lotenmuman Jlennapga—
JIKOHCOHA, CTPYKTYpHbIE CyMMBbl. PaBHOBECHOE PAcCTOSHME M MUHUMAaJbHAs SHEPIUsl B3aUMO-
nerictBud. Monnas cBa3p. [loreHnman B3aummoneictBus. IloctossHubie Manenynra. @opmyna
bopua—IJlange. Onpenenenue napamMeTpoB NOTEHIMAIA U3 U3MEPEHHUM C)KUMAEMOCTH KpUCTal-
na. KoBanenrtHas cBs3b. [loHaTne 06 0OMEHHOM B3auMOJEHCTBUU. DHeprus cBsa3u. Hanpaien-
HOCTb W HACBIIIAEMOCTh CBsi3el. Mertamnueckas cBA3b. MexaHu3M (OpMUPOBaHUSA. DHEPrus
CBS3M METAJNIMYECKUX KpucTamioB. [loHsTre o BonopoaHoi cBsizu. ConocTaBiieHUE pa3inyHbIX
BUJIOB CBSI3U U UX CYIIEPIO3ULIUS B PEATbHBIX COCTUHEHUSX.

Tema 8. Toueunnie qedeKTbI KPHCTAIMYCCKON pelIeTKH.

[lonaTne 0 TOYEUHBIX, JIMHEHHBIX, TOBEPXHOCTHBIX U 00BbEMHBIX AedekTax. TenaoBble, cTexuo-
MeTpuiecKue u paguanuonubie aedextol. Jledextsr mo otk u mo OpeHkero.

Toueunsle nedeKTsl TEIIoBON NMpupoabl. Tepmuyeckuii Mmexanusm oOpasoBanus nap dpenkens
u negpexros lortku. TepmoanHaMUUecKuil MOAX0] K OMMCAHUIO KOHLEHTPAIMU PAaBHOBECHBIX
neGeKToB. YUeT TepMHUECKOW SHTPONUU. DHeprus oopa3zoBaHus AePEeKTOB. DKCIEPUMEHTAIb-
HOE OIIpeJIe/IeHNe KOHIEHTPAallUU BaKaHCHH IPU BBICOKUX Temreparypax. OOpa3oBaHue BakaH-
CHOHHBIX KOMIUIEKCOB. TerioBbie 1e()eKThl B OMHAPHBIX COSAMHEHUSIX.

Tema 9. Pannaumnonnsie 1eeKThI 1 3JIEKTPONPOBOJHOCTH METAJJIOB.

Toueunble paguanoHHble AedEKThI. Y TapHBIM MeXaHu3M oOpa3oBanusa map dpenkens. [Topo-
roBasi SHEPrusi CMelleHUsa. MUHUMaIbHasT SHEPIHsl YacCTHUI] U3JIyYEHUs, CO3/IAl0IIEeTO pajaraliu-
oHHbIe AeeKThl. [IoHsATHE 0 MOAMOPOroBBIX MEXaHU3MaX FeHepalluu paualliOHHbIX J1e(heKTOB.
[TepBUYHO-CMEIIIEHHBIC AaTOMBI U CEYCHUS UX 00pa30BaHUS PA3TUYHBIMU BHIIAMHU KOPITYCKYJIISIP-
HBIX n3nyueHui. PazButue kackana cmemennii. Kackannas ¢pynkuus. Mogens Kununna-I1uza u
e Moaudukanuu. O6pazoBaHHe NEPBUYHO-CMEIICHHBIX aTOMOB IIPU TaMMa-00TyYeHUH.
Bnusinue paguaniioHHBIX 1e(EeKTOB Ha CONPOTUBIIEHUE MeTa/uI0B. CBsI3b MpUpalleHus y1eIbHO-
T'0 JEKTPUIECKOTO CONMPOTUBICHUS ¢ KOHIIeHTparueil nedexros. MccienoBanust BIusiHUS 00-
Jy4YeHHs Ha COMPOTHUBIICHUE METAJIJIOB NIPU HU3KUX TemriepaTypax. OnpeaeneHrne noporoBoi
SHEPTUH CMEUICHHS aTOMOB I10 pe3yJIbTaTaM 00TydeHUs] METaJUI0B. MoJieh HeyCTOWYHMBBIX 30H
U KOHIIGHTpalys BakaHCUIl. BinsHue HachI[aeMbIX CTOKOB Ha KUHETHKY HAKOIUICHHUS BaKaHCHMA
npu 00myueHuu. BirsHre HEHACHIIIIAeMBIX CTOKOB HA KHHETHKY HAKOIUICHUS BaKaHCHIA MIPH 00-
nyyeHuH. BrivsHue TemnepaTypbl 00JydeHUs U OTXKHUra Ha HaKOIJIeHHE 1e(h)eKTOB U DJIEKTPO-
MPOBOJIHOCTH METAJIOB.
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Tema 10. JIucaoxkamun.

[Tonsitue o qucnokanusax. Kpaesbie u BUHTOBBIE quciokanuu. Bektop broprepca. Jlunus nucino-
karuu. [InoTHOCTh muciokanuid. Y3mibel aquciokaruil. Junaranus. CMeleHHbIe U KPUBOJIUHEH-
Hble auciokanuu. McrouHuku aucnokanuil. Teopetnueckass MPOYHOCTh METAJUIOB HA CJHIBMI.
JBr>KeHWEe AUCIOKALMI U ITACTUHYHOCTh. MEeXaHU3Mbl JBHKEHUS JUCIOKALMI — EpPEnoa3anne
U ckosibxkeHue. Mexanusm @panka — Puza. [lone HanpskeHUid UCIOKAMKA. DHEPIUs AUCIOKa-
LUH.

Tema 11 Makpockonnuyeckue a1edeKThl.

JedexTsl ynakoBku U rpaHuIlbl 3epeH. [loper B kpuctamiax. [lepechlimenne KpucTamIndecKon
pemeTky BakaHcusaMu. J{uddy3rnoHHast MOPUCTOCTD. 3apOKICHUE U Pa3BUTHUE TIOP.
Makpockonuyeckue AeQeKThl MOBEPXHOCTH TBEPAbIX Ted. «KpyTeie» M «monorue» AedeKThI.
MexaHu3MBbl CTTQKUBAHUSL TMOBEPXHOCTU. MEXaHU3M BSI3KOTO TedeHUs. MexaHu3M 00beMHOM
mud¢ys3un. [MosepxHoctHas quddysus. [lepenoc BemecTBa yepes razoByio (aszy. CriakuaHue
«TOJIOTUX» 1e(PEKTOB.

Pa3nesn 4. Mexannueckue M TelioBble CBOMCTBA TBEPABIX TeJl.

Tema 12. Ynpyrue cBoiicTBa TBEpABIX TeJl.

[Tonsitue o nedhopmanuu U HanpsoKeHUH. VICTUHHBIE U yCTOBHBIE AeQOpMAIK U HATIPSDKEHUS.
Hampsokenus cxxatusi /pactspkenus/ u cnsura. OmHoocHas nedopmanus. TeH30p HAmpsKSHUH.
Hedopmaruu cxxatus u capura. Onucanue o0bEMHON AeQopMaIiui.

Huarpamma nedopmaruu. Ynpyrocts. 3akoH I'yka s pacTsbkeHus u Juis cisura. Moayib
FOnra u monyne cnpura. Koaddunuent [lyaccona. O600mieHHbIi 3akoH ['yka Uit H30TpOnmHON
cpenbl. O00OIICHHBIH 3aK0H ['yKa 171 aHU30TPOIHEIX CPE/I.

Tema 13. Il1acTUYHOCTH U TBEPAOCTD.

[Tnactuueckas maepopmanmsi. CKOJIbKEHUE W TBOWHUKOBaHUE. SIBJICHUE YIPOUYHEHHUS /HAKIIeTl/.
OTapix U pekpucTain3anus. JuciokanoHHas TeopHs IaCTUYHOCTH.

Xpylnkoe U MacTuueckoe paspyuieHue. Teoperndeckas olleHKa MPOYHOCTH TBEPABIX Tel. Mo-
nens MukpotpemuH ['puddurca. Moaenu 3aposxaeHnss MUKPOTPEIIKH.

BpemenHast npoYHOCTh TBEPABIX T€. 3aBUCUMOCTh BPEMEHHOM MPOYHOCTH

OT HAMPSDKEHUS U TEMIIEPaTypbl. 3aBUCUMOCTh YHEPTUU aKTUBAILUU OT HAMPSKEHUS.

Tema 14. Kosie0anusi aTOMOB KPUCTAJINYECKON pellIeTKH.

IMapmonuyeckuit ocumsuissTop. Bonnsl B ynpyroii cpeae. @a3zoBas u rpymnmnoBasi CKOpOCTb BOJIH.
OnHoMmepHBIE KOeOaHus OJHOPOAHOM CTPYHBI. YIIpYTrHe BOJIHBI B TPEXMEPHOM CILIOLIHOM cpe-
Ie.

Konebanus ogHopoaHoi 1ienouku atomMoB. [lucniepcuonnsie cootHomeHus. dazoBas u rpymmo-
Basi CKOPOCTH BOJIH B @TOMHOM IIenoYKe. JIMCKpEeTHOCTh 3HAYE€HHUI BOJIHOBOTO uncia. Hopmans-
HbI€ KOOPJUHATHI ¥ CYNEPIO3ULINS FTAPMOHUYECKUX OCLUIIIATOPOB.

Konebanus ogHoMepHO# 1enouku ¢ 6azucom. OnTuyeckas U aKkyCTUYecKas BETBU JUCTIEPCHUOH-
HBIX KpUBBIX. O0JIaCTh 3aMpenieHHbIX YacToT.

CrexTp HOpMaJIbHBIX KOJICOaHUI TPEXMEPHOH pemieTKH. [[ucriepcCHOHHBIC KPUBBIC )1 PEIICTOK
¢ 6asucoM. [InoTHOCTH HOpManbHBIX KojeOaHumil. Yacrora u Ttemmneparypa Jle6as. Ilonstue o
dboHOHAX, UX CBOMCTBA M XapakTepucTuku. Ctatuctuka boze — DitHIITEHHA.

Tema 15. TennoBble CBOCTBA TBEPABIX TeJl.
TemnoemkocTh TBepAbIX Tel. 3akoH Jrononra — Iltu. Teopus TeroemkocTy DiHIITENHA. Xa-
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pakTepucTUdecKkas Temmeparypa OiiHmTeitHa. Teopus Teroemkoctu Jlebas. TemmoemkocTh
AJIEKTPOHHOTI'O T'a3a B METaJUIaX.

TemnoBoe pacimipeHre TBEPAbIX Tel. YUeT aHrapMoHHYHOCTH KoneOanuil. Koadduuument remn-
JIOBOT'O PACIIUPEHHUS TEN.

TennonpoBoAHOCTh TBEPABIX Tel. 3akoH Dypre ISl U30TPONMHBIX U AHU3OTPOIHBIX TBEPBIX
Ten. PenrerodHas TETUIONMPOBOIHOCTD. PoJTb aHTapMOHUYHOCTH KOJieOaHUi. 3aBUCUMOCTD KO3(-
dbunmeHTa pemeToYHOl TEIIONMPOBOIHOCTH OT TeMIepaTyphl. TermIonpoBOJHOCT METAJUIOB.
VYuer BKJIaga cBOOOIHBIX IEKTPOHOB. 3akoH Bunemana — ®panna. Teopus dpyne - Jlopentia.
Teopus 3omMmepdenbaa. 3aBUCUMOCTh 3JIEKTPOHHOM TETIONPOBOIHOCTH OT TemmepaTypbl. Co-
MIOCTaBJIEHUE TETJIONPOBOJHOCTH AUDIEKTPUKOB U METAJLJIOB.

Tema 16. Inddy3us B TBepAbIX TeJIAX.

Judy3rnoHHBIE TPOIECCH — IBM)KEHHE BaKaHCHH /IBIPOK/ M IBH)KEHHE aTOMOB B MEKaTOMHOM
npoctpancTBe. Teopust muddysun Dpenkens. TemmneparypHas 3aBUCUMOCTh Kod(dduimenTta
muddy3uun. 1-it u 2-i 3akons Ouka.

Juddy3us n3 NOCTOSHHOTO TOBEPXHOCTHOTO UCTOYHHUKA. J[nddy3ust U3 OrpaHUYCHHOTO T10-
BEPXHOCTHOTO HCTOYHHUKA.

Pa3pnen 5. CBepxnpoBoanMocTb. MarHuTHbIe CBOHCTBA TBEPABIX TeJl.

Tema 17. CBoiicTBa CBepXIIPOBOIHUKOB.

[ToHsATHE O CBEPXIIPOBOAMMOCTH. DIIEKTPUICCKOE COMPOTHUBIICHUE CBEPXIIPOBOJIHUKOB. DPPEeKT
Meiiccuepa-Oxcendenbaa. Kputnueckoe marautHoe nosie. CBepXMpOBOJHUKY IEPBOTO U BTO-
poro poxa. ®a3er Meticcaepa u LllyonukoBa. M3otonmueckuii 3¢)(hekT B CBEpXIPOBOTHUKAX.
TemnnoeMKoCTh CBEpXMPOBOIHUKOB. [loronienre u3myueHus: CBEpXIpOBOHUKAMH.

Tema 18. Teopusi cBepxnpoBogHuKkoB 1-ro u 2-ro poaa.

TepmoauHaMudeckoe 00bICHEHHE CKauKa TEIUIOEMKOCTH B CBEPXIIPOBOIHMKAX [-ro poaa.
JByxkunkoctHas mozenb ['oprepa u Kazumupa. TemnepaTypHasi 3aBUCUMOCTh KOHLIEHTPALIUU
CBEPXIIPOBOAIINX HOCUTENEH. DJIEKTPOMarHUTHbIE CBOMCTBA CBEPXIIPOBOAHUKOB. Teopus
JlonnonoB. ['myObuHa MpOHUKHOBEHHMS TIOJISI B CBEpXIPOBOIHUK. [IOHATHE O HETOKAIBHOU TEO-
puu [Tunmapaa. CBepXIpOBOIHUKH BTOPOTO poja B MArHUTHBIX moisix. Teopust [ mH30ypra-
Jlannay. BO3HUKHOBEHHE CMEIIAHHBIX COCTOSTHUM. SIBNIeHre muHHUHTA. [[pUTSKEeHHUEe 37IeKTpo-
HOB 3a CUET UX B3aMMOJENCTBUs ¢ pemeTkoi — cuibl Openuxa. Kyneposckue napel. Onenka
pa3mepoB mapsl. Teopust bapauna-Kynepa-Ilpuddepa. BoznnkHOBEHHE YHEPTreTUIESCKON IIEIH.
KBanToBanue MarHuTHOTO moToka. CTanMoOHapHbIN 1 HecTarmoHapHblid 3 dexTrr [xo3zedcona.

Tema 19. BoicokoTemnepaTypHasi CBepXIpOBOAUMOCTb.
BricokoTemneparypHas cBEpXIpPOBOIUMOCTb.

Tema 20. [Ina- u napaMarHeTusm.

MaruutHoe none B BemectBe. Kimaccuduxarus maraetukos. [Ipupoaa nuamaraerusma. [apa-
Maraetu3M. OyHknus JIankeBeHa. YdeT NpoCTpaHCTBEHHOI0 KBaHTOBaHMs. 3aKkoH Kropu st
napaMarieTMKOB. MarHuTHbIEe CBOMCTBA 3JIEKTPOHHOrO rasa. [lonydeHne HU3KUX TeMIiepaTyp
METOJIOM aIabaTUYeCKOr0 pa3MarHu4MBaHMsI TapaMarHeTUKOB.

Tema 21. @eppomaraeTusm.

CrnimHoBast npupoza ¢peppomaraeruzma. OmnbITel DifHIITeHHA 1 Ae-1"aaza u onbIT bapHerTa. Mo-
nekyssipHoe nosie Beticca. 3akon Kropu-Beiicca. OOMeHHOE B3auMoieicTBUE U eppoMarHe-
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tu3M. /lomenHas ctpykrypa GpeppomarsetukoB. Kpusas HamarauuuBanust. [letns ructepesuca.
AnTH(EppOMArHETH3M U (EPPUMATHETU3M.

Tema 22. MaruuToMexaHn4ecKue siBJICHAS 1 MATHUTHBIC PE30HAHCHI.

[Tpupona snepHOro MarHUTHOTO PE30HAHCA. XapaKTEPUCTUKA JIMHUN NOTJIONICHHs. XUMUYe-
ckuii casur. Cnsur Haiira. [lpumenenue AMP i uccnenoBaHust METauIoB. DJIEKTPOHHBIN Na-
paMarHUTHBIA PE30HAHC U €r0 NpuMeHeHue. deppomMarHuTHeIN pe3oHaHce. B3aumopeicTeue
CBETa C TBEPABIMU TelIaMU. KOMIIIEKCHBIN [TOKA3aTENb MPETOMIICHHUS.

Pa3nen 6. OnTuyeckue cBOWCTBA TBEPABIX TeJl.

Tema 23. Iloryonenue cBera.

Mexanu3msl orsoiieHus ceeta. CoOCTBEHHOE MOTIIONIEHNEe. DKCUTOHHOE Horuomienue. [1o-
IJIOIIEHNE CBOOOTHBIMU HOCUTENSIMU. [I[prUMecHOE 1 PelIeTOYHOE MOTJIOICHHUE.

Tema 24. PekoMOMHALIMOHHOE M3.JIyYeHHE.

PexomOuHanmonnoe uznydenne. OCHOBHbIE MEXaHU3MbI peKOMOMHANINU. MeK30HHas PEeKOMOU-
Harys. PexoMOuHanus yepes okanu3oBaHHble ypoBHH. Moaens Xota-1okmm-Puna. Bpems
JKU3HU HEPAaBHOBECHBIX HocuTenel. Pagnanonnsie nedekTsl U Bpems xu3Hu. OJHOPOIHOE
pacnpenenenne aedexron. Kiactepsr nedexroB. Monens ['occnka. Monens MupoHoBa. DkcH-
TOHHAsI PEKOMOMHAIIS.

6. TEMbBI IPAKTUUYECKHNX U CEMUHAPCKHX 3AHATHIA

Pa3nes 1. OcHOBBI KBAHTOBOM MEeXaHUKH

Tema 1. OcHOBHBIE NOCTYJIAThl KBAHTOBOH MeXaHUKH. Jlyanu3M sIBJeHMH MHKPOMHpa.
JAMHAMHKa 0HOMEPHBIX KBAHTOBBIX CHCTEM.

dopma NMPOBEICHUS — CEMUHAP.

Bompocel o teme: JIMCKpeTHbIE CBOWCTBA BOJIH, BOJHOBBIE CBOMcTBa yacTul. CTaloHapHOE
ypaBuenue [Ipeaunarepa. [Ipunnun vHeonpenenenHoctu I eizenOepra. ['paHudHbIC YCIOBUS IS
ypaBHeHus llpennHrepa yacTuipl B KBaHTOBOW sime. CIIEKTp 3HEPIMM B KBaHTOBOM siMe. OTpa-
KEHHE U NIPOXO0XKIEHUE YaCcTUIl uepe3 MOTeHIalbHbIe Oapbephl. Pemenue 3agau.

Pa3znen 2. diiekTpryeckne CBOMCTBA TBEPABIX TeJl.

Tema 2. DneMeHTHI PU3MIECKON CTATHCTHKH.

dopma MpOBEICHUS — CEMUHAP.

Bonpocel o Teme: TepmoauHamMuyeckue MOTEHIHAIbI. XUMUYECKUI oTeHnna. CTaTucThye-
CKHUi cr1oco6 omucaHus KojulekTuBa yacTuil. [lonHas ¢pynkuus pacnpenenenus. ILioTHocTs co-
CTOSIHUN. BBIpoXk/IeHHBIE U HEBBIPOKIEHHBIE KOJUIEKTHUBHI yacTull. KBanToBanue a3oBoro npo-
CTPAHCTBA U IJIOTHOCTh COCTOSIHUH (pepmroHOB. Kputepuii HeBBIPOXKIEHHOCTH I'a3a CBOOOIHBIX
anekTpoHoB. Pacnipenenenune Maxkcpemna-bonbivana. [lonHas GyHKIus pacnpeneneHus 4acTHI
HEBBIPOKJIEHHOTO 3JIEKTpOHHOTO ra3a. Pacnpenenenune ®epmu-/lupaka. dueprus @epmu. Ilom-
Hast QYHKIUS pacipeielIeHHs BBIPOXKACHHOTO Ta3a 31eKTpoHOB. DYHKIUS pacipeneaeHus s
BBIPOXKAEHHOTO Ta3a 0030HOB. TemmeparypHas 3aBucuMocTh 3Hepruu Pepmu. CpegHee 3Haue-
HUE YHEPTUU BBIPOKIECHHOTO JIEKTPOHHOTO ra3a. Pemenue 3anay.

Tema 3. MoaeJsib CBOOOIHBIX 3JIEKTPOHOB.
dopma NpoBeACHUS — CEMUHAP.
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Bompocei o Teme: O600111ecTBIEHUE STEKTPOHOB B KpHcTaluie. Kiaccuueckast 3JeKTpoHHas
teopusi Jpyne-Jlopenrtua. BeiBoa 3akona Oma u BeIpaXeHUs ISl YEIbHOM 3JIEKTPOTPOBOIHO-
cTu. BnusiHue BBIPOKIEHHOCTH 3JIEKTPOHHOTO T'a3a. 3aBUCUMOCTb MOJIBU’KHOCTHU AJIEKTPOHOB B
MeTaJuIax OT TeMIEePaTypbl. DIEKTPONPOBOJIHOCTh YACTHIX METAILJIOB.

JlocTOMHCTBA U HEAOCTATKU MOJIEIH CBOOOTHBIX 2JIEKTPOHOB. He0OX0AMMOCTh yueTa BIUSHUS
CTPYKTYPBhI Ha JIEKTPUYECKUE CBOMCTBA KPUCTAJLIOB. Pemenue 3anay.

Tema 4. 3oHHast TeOpUs TBEPABIX TeJl.

®dopma npoBEeAECHNS — CEMHUHAP.

Bormpocei no teme: Ypasaenue lllpeaunrepa misa kpuctanna. [lonstue 06 agnadbarnyeckom
npUOIMKEHNH, BAJICHTHOM allPOKCUMALIUU U OJTHOAJIEKTPOHHOM Ipubimxennu. Camocoriaco-
BaHHOE noe. [lepuoaumunocTs KprucTainia U GyHKuuu bioxa. BomHOBO# BeKTOp CBOOOIHOTO
JJIEKTPOHA U JIEKTPOHA B IEPUOINYECKOM IoJie KpucTaia. [IonsaTie o kBasuumiysbce. 30HbI
Bbpunniosna. /IuckpeTHOCTh BOJTHOBBIX BEKTOPOB. DHepreTrueckue 30Hbl. [loBepxHocTh Depmu
JUIs CBOOOJTHBIX 3JIEKTPOHOB U IS JIEKTPOHOB B Kpuctaiie. Moaens Kponura-Ilennu. Bious-
HUE CTEINIEHU CBS3M AJIEKTPOHA Ha 3aKoH aucnepcuu E(k). Pasperiennblie u 3anpemieHHble 30HbI.
D¢ dexTuBHAT Macca 37eKTpoHa B Kpuctaie. [ToHsaTue o npipkax. 3aroJHEHUE SHEPTeTHUECKUX
30H. [IpoBOIHUKH, AUBIEKTPUKHU U MOTYIPOBOAHUKH. [I0BEpXHOCTHBIE COCTOSIHUS. Y POBHU
Tamma. DHepreTuueckre ypoBHU PUMECHBIX aTOMOB U J1e(heKTOB. JIOHOPBI M aKLIENTOPBHI.
DNEKTPONPOBOIHOCTh METAIIIMUECKUX CIUIaBOB. TemnepaTypHasi 3aBUCUMOCTD [TPOBOJMMOCTH.
Pemenue 3axau.

Tema S. TepModJjIeKTpUYECKHE SIBJICHUS.

dopma MpOBEICHUS — CEMUHAP.

Bompocel o teme: B3auMOCBSI3b TEIUIOBBIX U 2JIEKTPUUYECKUX ITPOLIECCOB.

Bo3HnukHOBEeHHE MO B IPOBOJHMKE NP HAJTMYUH TpajueHTa Temneparypbl.  JAuddy3noHHbIH
MOTOK, yBJICUeHHE (POTOHAMH, POJIb TEMIEPATYPHOU 3aBUCUMOCTH dHepruun depmu. AOGCOIIOT-
Has TepmodJic. KoHTakT pazHOpoaHbix MeTamuioB. Dddexrsr 3eebdeka, [lenptbe 1 Tomcona. Pe-
LICHHE 3a]1a4.

Paznen 3. Crpykrypa u aedekThl B KpUcTaLJIaX.

Tema 6. I'eomeTpusi coBepIICeHHBIX KPUCTAJLIOB.

dopma MpOBEICHUS — CEMUHAP.

Bomnpocel o Teme: TloHsiTHE 0 KpUCTAILIAaX, KPUCTALUIUYECKON CTPYKTYPE U AIIEMEHTAPHOU
siuelike. [IpumutnBHbIE sueliku. BexTop Tpancnsauuu. basuc sueiiku. DHepreTH4eckuii Kpure-
pHUil yCTOMYHUBOCTH CTPYKTYpHI. ['ekcaronasibHas miIoTHOynakoBaHHas CTpykTypa. [Ipocras ky-
O6uueckas cTpykrypa. Kybuueckas rpaHelieHTpUpOBaHHas U KyOnyeckasi 00bEMOLIEHTPUPOBaH-
Has CTPYKTyphl. CTPYKTYyphI aiMasa, canepura ZnS. CTpyKkTypa MeTauioB. TpaHCISIIIMOHHAS
cummetpus. Kpucrannorpapuueckue cucteMbl KOOpIUHAT —CUHTOHUH. [IpaBuia kpucramio-
rpadudeckoit ycranoBku. Pemerku bpase. Kpucrammorpaduueckre CHMBOIIBI Y3J10B, IJIOCKO-
cteil u npsambIx. MHaexkcsl Musuiepa. OnpeneneHue yrilioB U MEKIIJIOCKOCTHBIX pacCTOSIHUN de-
pe3 uaaekcel Musepa. OGpaTHas pemetka. BekTopsl 00paTHOM pemeTk. YTIbl MeKIy BEKTO-
pamu oOpatHOii pemeTkr. OOBEM stueiiku mpsiMoi U 0OpaTHOI pereTku. MeTo bl onpeaeIeHus
ATOMHOM CTPYKTYPBI TBEPABIX T€J: PEHTT€HO—, JJIEKTPOHO— U HelTpoHorpadusa. Obnactu npu-
MEHEHHUS M BO3MOKHOCTHU KaXKJI0TO U3 AU(PPaKIIMOHHBIX METO0B. Pemenue 3anau.

Tema 7. B3aumogeiicTBHe aTOMOB B TBEPAbIX TeJIaxX.
dopma pOBEICHUS — CEMUHAP.

Bomnpocer o teme: Ilpupoma cuin MexaTroMHOro B3aumojencTBus. IloHsATHE O moOTEeHIMAae
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WMOHU3ALIMM, SHEPTUU CPOJCTBA K AJIEKTPOHY U 3JIEKTPOOTPULATENBHOCTH aTOMOB. OCHOBHBIE
THUNBl XUMUYECKOW CBS3U: METAJUIMYECKas, BAJICHTHAsA U MOHHAad. [loHsATHE O MOHHOCTH cOoeau-
HeHus. [lonstue o HampaBiaeHHOCTH cBs3el. Cunbl Ban-aep-Baanbca. MonekynsipHble KpucTani-
Jbl. MexaHu3Mbl JUCIEPCHOHHOTO, OPUEHTAMOHHOTO M WHIYKIMOHHOTO B3aUMOJECHCTBHUS.
DHeprusi KaKJI0ro BUJIa B3aUMOJACHCTBUSA. DHEPrusl CBSI3U MOJIEKYJISIPHBIX KpUCTaJLIOB. [loTen-
uuan Jlennapaa—/[)KOHCOHA, CTPYKTypHbIE CyMMbl. PAaBHOBECHOE pAacCTOSIHUE WU MHUHUMAaJbHAS
sHeprus B3aumojuenctBusd. MonHas cBsa3b. [lorenuuman B3aumopenctus. lloctossHuble Mane-
nynara. ®opmyna bopaa—IJlanae. Onpenenenre napamMeTpoB MOTEHIMAA U3 U3MEPEHUN CHKH-
MaemocTu Kpuctanna. KoBanentHas cBs3b. [loHsTHE 00 0OMEHHOM B3aUMOJEHUCTBUU. DHEPruUs
cBsi3H. HampaBieHHOCTh M HACHIIIIAEMOCTh CBs3ei. Merandeckas CBsi3b. MexaHu3M (HopMHpO-
BaHMsI. DHEPrusl CBA3U METAUIMYECKUX KpucTamioB. [loHstue o BogopoaHoi csasu. Comnocras-
JIEHHE Pa3JIMYHBIX BUAOB CBSI3U U X CYIEPIIO3ULINS B peaIbHBIX COeIMHEHUAX. Pemenue 3amay.

Tema 8. Toueunsblie fedeKTbI KPUCTAVINYECKON pPelIeTKH.

dopma npoBeIeHUs] — CEMUHaPp.

Bonpocs! o Teme: TloHSTHE O TOUCUHBIX, THHEHHBIX, IIOBEPXHOCTHBIX U 00BEMHBIX AedeKTax.
TenmnoBele, crexuoMeTpudeckue U paauannonssle aedextsl. Jepextsl no HlorTtku u no dpen-
KEJI0.

Toveunsle nedexTsl TerIoBoN nMpupoabl. Tepmuyeckuii Mmexanusm oOpasoBanus nap dpenkens
n Heq)eKTOB IoTTKMH. TepMOI[I/IHaMI/I‘ICCKI/Iﬁ noaxoa K OIMHMCAaHUIO KOHUOCHTpALUKU PAaBHOBCCHBIX
NeQeKTOB. YUeT TepMHUECKOW SHTpONUU. DHeprus obpa3oBaHus AePEeKTOB. DKCIEPUMEHTAIb-
HOE OIpeJICICHNE KOHIICHTPAIIMN BAaKaHCHI MPU BBICOKUX TemriiepaTypax. OOpa3oBaHue BaKaH-
CHOHHBIX KOMIUIEKCOB. TeroBble 1e(eKThl B OMHAPHBIX COeAMHEHUX. Pemenne 3anay.

Tema 9. Pagnanuonnsie AedeKThI U 3J1eKTPONPOBOTHOCTH METAJLIOB.

dopma MPOBEICHUS — CEMUHAP.

Bormpocsr mo teme: Toueunbie paguanoHHbIe AeheKThI. Y TapHBIA MEXaHU3M 00pa30BaHUs Mmap
CDpeHKenﬁ. HOpOFOBa}I OHECPTIUs CMCILCHUA. MuHumanbpHasg SHEPTHUA YaCTUll U3JIyUCHUA, CO3a-
IOLIET0 paauanroHHble nedekTsl. [IoHsATHE 0 MOAMOPOTrOBbIX MEXaHW3MAaX MeHEpalluy pagualy-
OHHBIX I[C(I)CKTOB. HepBI/I‘-IHO-CMGIJ_ICHHBIe ATOMBI U CE€UYCHUA UX 06pa3OBaHI/I}I Pa3INYHBIMH BU-
JaMU KOPIYCKYJIApHBIX u3NnydeHuil. Pa3Butre kackaga cmemenuit. Kackagnas ¢ynknus. Mo-
nens Kunumna-ITuza n e€ moaupukanmu. OOpa3oBaHue MEPBUYHO-CMELICHHBIX aTOMOB IPH
ramMmma-o0JTydeHHH.

Bnusnaune paarualiuOHHBIX I[e(beKTOB Ha CONMPOTUBJICHUC MCTAJIJIOB. CBa3b nmpupamcHus yacjIbHO-
'O AJIEKTPUYECKOTO COMPOTUBICHUS ¢ KOHIIeHTpaluell nedexros. MccnenoBanus BiusHus 00-
Jy4YEHHS Ha CONPOTUBIIEHUE METAJIJIOB IIPU HU3KUX TeMIiepaTypax. Onpenenenrue noporoBou
SHEPTUU CMEILEHUSI aTOMOB 10 pe3yJibTaTaM 00JIy4eHHs MeTalIoB. Moiesb HeyCTOMYUBBIX 30H
" KOHLICHTpalusd BakaHcul. BimusHue HaChII[aCMBbIX CTOKOB Ha KWHCTHUKY HAKOIUICHUSA BaKaHCUU
npu 00nyueHuu. BiusHue HeHachIIIaeMbIX CTOKOB Ha KUHETUKY HAaKOIUICHUS BaKaHCHI MpH 00-
ny4yeHUH. BrivsHue TemnepaTypbl 00TydeHHUs U OTXKHUTa Ha HAKOIJIEHHE Ie(hDeKTOB U DIIEKTPO-
IIPOBOJIHOCTh METaJIOB. Pemenue 3anay.

Tema 10. Incaoxanum.

dopma MPOBEICHUS — CEMUHAP.

Bonpoce! o teme: Ilonsitue o aucinokauusx. KpaeBbie 1 BUHTOBBIE AucioKanuu. Bektop brop-
repca. Jlunus nucnokauuu. [InoTHOCTs nucnokauuid. Y3mel gucnokanuil. Junaramus. Cmenien-
HbI€ ¥ KPUBOJMHEWHBIC AHcCIoKanuu. Mctounnku aucnokanuii. Teoperndeckas npoYyHOCTh Me-
TaJJIOB Ha CABUT. /BM)KEHHE MUCIOKAIUM U MIaCTUYHOCTh. MeXaHN3MbI ABMKCHUS JUCIOKAIIMI
— TIepenoyi3aHue U CKoJibkeHue. Mexanusm ®panka — Puna. [lose HanpsokeHUN OHCIIOKAIWU.
DHeprus AUcioKaiuu. Pemenue 3aga4.
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Tema 11 Makpockonnuyeckue aedeKThbl.

®dopma npoBEeAECHNS — CEMHUHAP.

Bonpocs o teme: [ledexTsl ymakoBKH U TpaHuUIlsl 3epeH. [lopsl B kpucTamiax. [lepecrimenue
KPUCTAJNINYECKOM pelieTkn BakaHCusMH. [Juddy3rnoHHas MOPUCTOCTb. 3apoKICHUE U Pa3BUTHE
op.

Makpockonuyeckre JeQeKTbl MOBEPXHOCTH TBepAbIX Ted. «KpyTbie» u «monorue» aedeKTsl.
MexaHu3MBbl CriIaXXKUBaHUSI TOBEPXHOCTH. MexaHU3M BS3KOro TeueHus. MexaHusM oO0ObeMHOU
muddysun. IloBepxnoctHas auddysus. Ilepenoc BemecTsa yepe3 ra3opyto ¢azy. CriaaxuBaHue
«monorux» nedexron. Pemenne 3anay.

Pa3nes 4. Mexannueckue M TelJioBble CBOMCTBA TBEPABIX TeJl.

Tema 12. Ynpyrue cBoiicTBa TBEpABIX TeJl.

dopma npoBeIeHUs] — CEMUHAPp.

Bompocet o teme: Ilonstue o nepopmanuu u HanpskeHUH. VcTuHHbBIE W yCloBHBIE AeopMa-
MM W HanpspkeHus. HampsbkeHust cxkatus /pacTspkeHus/ u caura. OgHoocHas aedopMarius.
Ten3op Hanpspkenuit. Jlehopmanuu cxarus u capura. Onricanne 00bEMHOMN e opMaIim.
Huarpamma nedopmaruu. Yopyrocts. 3akoH ['yka i pacTsokeHus U Juid caBura. Momayib
IOnra u monyns casura. Koagdumuent [Tyaccona. O600meHHbIi 3akoH ['yka 17151 H30TpOIHOM
cpensl. O6001meHHbIH 3aK0H ['yKa 17151 aHU30TPONHBIX cpeal. Pemenue 3anay.

Tema 13. [11aCTUYHOCTH U TBEPAOCTh.

dopma MpOBEICHUS — CEMUHAP.

Bompocer o teme: Ilmactuueckas nedopmanus. CkonbkeHHE U JBOWHUKOBaHUE. SIBieHUe
ynpouHeHus /Hakien/. OTOpIX U peKpucTauIn3anus. JuciokannonHas Teopus MIacCTHYHOCTH.
XpylnKoe U MIacTu4ecKoe paspyuieHue. Teoperndeckas olleHKa MPOYHOCTH TBEPABIX Tel. Mo-
nens MukpotperuH ['puddurca. Moaenu 3aposxaeHnss MUKPOTPEIIKH.

BpemenHast npoYyHOCTh TBEPABIX T€. 3aBUCUMOCTh BPEMEHHOM MPOYHOCTH

OT HANpPsDKEHUS U TeMIlepaTypbl. 3aBUCUMOCTh SHEPIUM aKTUBAIIMU OT HampspkeHus. Pemenue
3a/1a4.

Tema 14. KoJsie0aHusi aTOMOB KPHCTAJIHYECKOH PeLIETKH.

dopma MpOBEICHUS — CEMUHAP.

Bonpoce no teme: 'apmonuueckuii ocumuiatop. Bosnsl B ynpyroi cpene. @a3zoBas U rpynio-
Basi CKOPOCTb BOJIH.

OnnomepHbIe KOIeOaHUsT OTHOPOIHON CTPYHBI. YTIIPYTHE BOJHBI B TPEXMEPHOM CIUIOITHOM Cpe-
ne. KoneGanust ogHOpoAHO# 1emouku atomoB. JlucnepcuoHHbIE cooTHomeHus. PazoBas u
TPYIIOBAsi CKOPOCTH BOJIH B aTOMHOM Iienouke. J[MCKpEeTHOCTh 3HAYEHUU BOJHOBOTO YHUCIIA.
HopmanbpHble KOOpAMHATHI U CYNEPIIO3ULIUS TAPMOHUUYECKUX OCLHUIUIATOPOB.

Konebanus ogHoMepHO# 1enouku ¢ 6azucom. OnTuyeckas U aKkyCTHYecKas BETBU JUCTIEPCHUOH-
HBIX KpuBbIX. O0nacTh 3ampemieHHbIX 4acToT. CIEeKTp HOPMaJbHBIX KoJeOaHH TpexMepHOU
pemieTku. JluciepcuOHHbIE KpUBbIE IS penieTok ¢ 0a3ucoM. [IOTHOCTh HOpMaNIbHBIX KoJsieOa-
Huil. Yactota u Temmneparypa Jle6as. Ilonsatiue o GoHOHAX, UX CBOWCTBA M XapaKTEPUCTHKH.
Cratuctuka bose — Diinmrelina. Pemnrenue 3amay.

Tema 15. TennoBble CBOICTBA TBEPABIX TeJl.

dopma MpOBEICHUS — CEMUHAP.

Bonpocel o Teme: TemnoemkocTh TBepAbIX Tell. 3akoH Jlrononra — IItu. Teopus TenmoeMKocTH
OnHmTeitHa. XapakTepucTudeckas Temreparypa OuHireiiHa. Teopus Teroemkoct Jlebast.
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TemnoeMKoCTb 3JIEKTPOHHOTO ra3a B MeTaljiax.

TemnoBoe pacmpeHre TBEPABIX TeN. YUeT aHrapMOHUYHOCTH KojeOanmit. Koaddumument Tem-
JIOBOT'O PACIIUPEHHUS TEl.

TemnonpoBoAHOCTh TBEPABIX Tel. 3aKOoH Dypbe M U30TPONHBIX U AHU30TPOIHBIX TBEPIBIX
Tes1. Pemerounas TeIIOoNpoBOAHOCTb. Poiib aHrapMOHUYHOCTH KOJIeOaHui. 3aBUCUMOCTh KO-
¢uIueHTa pelmeToOYHOW TEIIONPOBOJIHOCTH OT TeMIepaTyphl. TerIonpoBOJHOCTh METAJUIOB.
VYyer BkIIaga cBOOOAHBIX 3NEKTPOHOB. 3akoH Bunemana — ®@panna. Teopus dpyne - JlopeHTna.
Teopus 3ommepdenbaa. 3aBUCUMOCTb 3JIEKTPOHHOM TEIIONPOBOJHOCTH OT TemnepaTypbl. Co-
IIOCTaBJIEHUE TEMJIONPOBOJHOCTU AUAJIEKTPUKOB M METAJIOB. Pemenue 3anay.

Tema 16. [Ind¢y3us B TBepabIX Tesaax.

dopma NpoBeAECHUS — CEMHUHAP.

Bonpocsr no teme: [luddy3nonnsie mporecchl — IBUKEHUE BaKaHCUH /ABIPOK/ U JBH)KEHHE
aTOMOB B ME&XaTOMHOM mipocTpaHcTBe. Teopus muddysnun Openkens. TemmneparypHasi 3aBUCH-
MocTh kodhdunmenta nuddysun. 1-i u 2-i 3akoHbl Ouka.

Juddy3us n3 NOCTOSHHOTO TOBEPXHOCTHOTO UCTOYHHUKA. J[nddy3ust U3 orpaHUYSHHOTO T10-
BEPXHOCTHOI'O MCTOUHUKA. Pemenue 3aaay.

Paspnen 5. CBepxnpoBoanMocTb. MarHuTHbIE CBOMCTBA TBEPABIX TeJl.

Tema 17. CBoiicTBa CBepXIIPOBOIHUKOB.

dopma MpOBEICHUS — CEMUHAP.

Bompocel o teme: IloHsITHE O CBEPXIIPOBOAUMOCTH. DJIEKTPUUECKOE CONTPOTUBIIEHUE CBEPX-
npoBogHUKOB. Dpdext MeiiccHepa-Oxcendennna. Kputnueckoe marautHoe mosie. CBepXmpo-
BOJIHUKH MEPBOTO U BTOporo poaa. @a3el Meiiccuepa u Lllyonukosa. M3otonuueckuit a3g ekt B
CBEpXIIPOBOAHMKAX. TEIIOEMKOCTh CBEPXIIPOBOIHUKOB. II0orIomenrne n3myueHus CBEpXIpo-
BOJHHUKaMH. PerieHue 3agay.

Tema 18. Teopusi cBepxnpoBogHuKoB 1-ro u 2-ro poaa.

dopma MPOBEICHUS — CEMUHAP.

Bomnpocsl no reme: TepMonnHamuueckoe 00bsICHEHUE CKauKa TEIJIOEMKOCTH B CBEPXITPOBOI-
Hukax [-ro popa. JIByxxkunkoctHas monens ['oprepa n Kasumupa. TemneparypHas 3aBUCUMOCTb
KOHLCHTPALMU CBEPXIPOBOAAIINX HOCUTENIEH. DIEKTPOMAarHuTHBIE CBOMCTBA CBEPXIIPOBOIHU-
koB. Teopust JlongoHoB. ['TyOrHa NPOHUKHOBEHUSI MOJIS1 B CBEPXNPOBOAHUK. [ToHsATHE O HENOo-
KasibHOUM Teopuu [Tunmapaa. CBepXpoOBOAHUKH BTOPOTO POJia B MArHUTHBIX NOJISIX. Teopus
I'mu30ypra-Jlanaay. Bo3HUKHOBEHHE CMEIIAaHHBIX COCTOSIHUH. SIBnenne nuHHuHTA. [IpuTsike-
HUE 3JIEKTPOHOB 3a CUET UX B3aUMOJIEUCTBUS C pemieTkor — cuiibl Openuxa. KynepoBckue napsl.
Onenka pa3mepos napsl. Teopust bapauna-Kynepa-lpugpdepa. BosHukHOBEeHHE SHEpreTHYE-
ckoi menn. KBantoBaHne MarHuTHOTO ToToKa. CTarimoHapHBIA U HECTAITMOHAPHBIA 3 (HEKTHI
JIxo3zedcona. Pemmenue 3aau.

Tema 19. BoicokoTemnepaTypHasi CBepXIPOBOAUMOCTb.
dopma NMPOBEICHUS — CEMUHAP.
Bomnpocel 1o Teme: BbicokoTemnepaTypHasi CBEpXIIpOBOAUMOCTL. Perienue 3anad.

Tema 20. /Ina- u napaMarHeTusm.

dopma NMpOBEICHUS — CEMUHAP.

Bonpocs! o reme: MaruuTtHoe none B BemecTBe. Knaccudukanus maraetukos. [Ipupona aua-
Maraetusma. [lapamarnerusm. @yuknusa JlamxxeBeHa. Yuer npoCcTpaHCTBEHHOIO KBAHTOBAHUS.
3axoH Kropu 11 napamarHeTUKOB. MarHuTHbIE CBOMCTBA IEKTPOHHOrO rasza. [loiayueHue Hus3-
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KHX TEMIICpAaTyp METOAOM a,HI/Ia6aTI/I‘leCKOFO pa3dMaron4mMBaHus MapaMari€TuKoOB. Pemenue 3a-
Jay.

Tema 21. @eppomaraeTusm.

®dopma npoBEAECHNS — CEMHUHAP.

Bomnpocs! o reme: CrnimHOBast npupoa Geppomaraernsma. OnbITel DitHIITeHA U e-1"aa3a n
onbIT bapuerra. Monekynsaproe nosne Beiicca. 3akon Kropu-Beiicca. O6MeHHOe B3anMoaei-
cTBHE U PpeppomarHeTusM. JloMmeHHas CTpyKTypa heppomaraeTukoB. KpuBas HaMarHW4MBaHUSI.
[Tetns ructepesuca. AnTHdEppoMarHeTusm u GpeppuMarieTusM. Pemenne 3amau.

Tema 22. MaruuroMmexaHn4ieckue siBJIeHUS 1 MATHUTHbIE Pe30HAHCHI.

dopma NpoBeAECHUS — CEMHUHAP.

Bompocel o teme: Ilpupona ssaepHOro MarHUTHOrO pe3oHaHca. XapakTepUCTUKA JTUHUH T10-
romieHus. Xumuueckuit cipur. Capur Haiira. [Ipumenenne AMP st uicciienoBanust METaIOB.
DNEKTPOHHBIN NapaMarHUTHBIA PE30HAHC U €T0 puMeHeHne. PeppoMarHuTHbIA PE30HAHC.
B3anmonerictBue cBeta ¢ TBepAbIMH TeslaMHi. KOMIUIEKCHBIN ITOKa3aTesns npesomieHus. Peme-
HUE 3a7a4.

Pa3zpnen 6. OnTuyeckue cBOMCTBA TBEPABIX TeJl.

Tema 23. IlorJioienne cBera.

dopma MpOBEICHUS — CEMUHAP.

Bormpocs! o Teme: Mexanu3msl orioiieHus ceeta. CoOCTBEHHOE MOTIIOMIEHHE. DKCUTOHHOE
nornomenue. [lornomenue cBo60HEIMU HOcUTENIMU. [IprMecHOe U peleToYHOe MOTIIOIICHHE.
Pemenue 3axau.

Tema 24. PekoMOMHAIMOHHOE U3.JIyYeHHeE.

dopma MPOBEICHUS — CEMUHAP.

Bonpocsr o teme: PexomOunannonHoe uznydeHue. OCHOBHbIE MEXaHU3Mbl PEKOMOUHAIINY.
Mesx30HHast pekoMOnHanus. PexkoMOnHamus yepes J0KaaIu30BaHHbIe YPOBHU. Mojens Xoiuia-
[Hoknu-Puna. BpeMs ku3HM HEpaBHOBECHBIX HOCUTENCH. Pannannonneie neexThl 1 Bpems
xu3Hu. OgHOpOoIHOE pactpenenenue nedextoB. Kimacreps nedextoB. Moaens ['occuka. Mo-
nens MupoHoBa. DKCUTOHHAsI pekoMOuHanus. Pemenue 3aqa4.

7. JIABOPATOPHBIE PABOTHI (JIABOPATOPHBII IIPAKTUKYM)

Jannblii Bug paboTel He ipeaycMoTpen YII.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®OEPATOB

JlauHbIil Bug paboThl He ipeaycMoTped YII.

9. IIEPEYEHb BOIIPOCOB K 3K3AMEHY

1. Pacnpenenenune MakcBemna-bonbsimana. [ToHast GyHKIMS pactpeaeeHns YacTUll He-
BBIPOKJICHHOTO 3JIEKTPOHHOTO ra3a.
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2. Pacnpenenenne ®epmu-Lupaxa. Sueprus @epmu. [lonHas pyHKuus pacupeneneHus
BBIPO’KJIEHHOT'O Ia3a JIEKTPOHOB.

3. Knaccuueckas anextponHas treopus [Apyne-Jlopentia. BeiBoa 3axona OMa u BelpakeHHs
JUISl YAETBHOM 3JIEKTPONPOBOIHOCTH. BiinsiHUuE BBIPOKIEHHOCTH 3JIEKTPOHHOTO Ta3a.

4. 3aBuUCHMMOCTb MOJABMKHOCTH JIEKTPOHOB B METAJLIaX OT TEMIIEPATyphl. DJIEKTPOIPOBOA-
HOCTb YMCTBIX METaJIJIOB.

5. VYpasnenue llpeaunrepa nis kpuctauia. [Tonstue o6 annadaTnueckom MpUOIHKEHNH,
BaJICHTHOM alMpOKCUMAIMHN U OJHORJIEKTPOHHOM NpubnmkeHnu. CaMocoriacoBaHHOE
noze. [lepuonuunocts kpucramia u pyHkuu biaoxa.

6. BonHOBOI1 BeKTOp CBOOOHOIO 3JIEKTPOHA U AJIEKTPOHA B MEPUOJUYECKOM T0JIE KPH-
crayna. [lonsTHe 0 KBasUUMILyJIbCE.

7. 3onbl bpumitosHa. JIMCKpeTHOCTh BOJIHOBBIX BEKTOPOB. DHEPT€TUUECKUE 30HBI.

[ToBepxHocTh Depmu 11 CBOOOIHBIX 3JEKTPOHOB U ISl SJIEKTPOHOB B KPUCTAILIE.

9. Mopnenbs Kponura-Ilennu. BnusiHue cteneHu cBsi3u 371€eKTpOHA Ha 3aKoH auctiepcuu E(k).
Pa3penieHnble 1 3anpelICHHBIE 30HBI.

10. DddexTuBHAS Macca IEKTpoHA B KpucTaiuie. [loHsITHE O JBIpKax.

11. 3anonHenne sHEpreTHUEcKux 30H. [IpoBOAHNKY, TUANEKTPUKH U NIOJYTIPOBOIHUKH.

12. [loBepxHOCTHBIE cOCTOSAHUA. YpoBHU Tamma.

13. DHepreTuyeckue ypoBHU NPUMECHBIX aTOMOB U 1e(heKTOB. JIOHOPBI U aKIETITOPHI.

14. DnexTponpoBOJHOCTh METAIIIMUYECKHX CIUIaBOB. TemrmepaTypHasi 3aBUCUMOCTb ITPOBO-
JUMOCTH.

15. Kpucramiorpadudeckne cuCTEMBI KOOpIUHAT — CHHTOHMU. PemeTku bpase.

16. Kpucrannorpapudeckue CUMBOJIBI y3J10B, INIOCKOCTEH U npsambIX. MHaekcs Muiiepa.

17. O6patHas pemierka. BekTopbl 00paTHOW pemeTKU. YTl MEXAy BEKTOpaMu 0OpaTHOU
peweTku. OOBEM siueiiku NpsAMON U 0OpaTHOM peIeTKH.

18. MeToap! onpeiesieHns aTOMHOM CTPYKTYpPBI TBEPABIX TEI.

19. ITpupona cuii MeKaTOMHOIO B3auMoOAEHCTBUS. [loTeHIMan MOHU3alMKU, YHEPTHUS CPOJI-
CTBA K DJIEKTPOHY U JIEKTPOOTPULIATEIIBHOCTh ATOMOB.

20. OcHOBHBIE TUIIBI XMMUUYECKOH CBSI3U: METAJNINYECKAasi, BAJICHTHAS] U HOHHAsL.

21. Cunel Ban-gep-Baansca. MonekyinissipHble KpUCTaUIBl. DHEPIUsl CBA3M MOJIEKYJISIPHBIX
kpuctauioB. [lorenuman Jlennapaa—/[>koHCOHA, CTPYKTypHbIE CyMMbl. PaBHOBecHOE
paccTOssHHE U MUHMMAJIbHAS SHEPIHs B3aUMOICHCTBUS.

22. WonHas cBa3b. [lorennuman B3aumoneiicteus. [locrossHabie Manenynra. @opmyna bop-
Ha—Jlanne. OnpeneneHue napaMeTpoB MOTEHLIMANA U3 U3MEPEHUN CKUMAEMOCTU KpU-
cTaJjIa.

23. KoBanentHas cBs3b. [loHsATHE 00 0OMEHHOM B3aMMOACHCTBUH. DHeprus cBs3u. Hampas-
JICHHOCTB Y HACBIILIAEMOCTb CBS3EH.

24. Mertamnuueckas cBs3b. MexanusM (opMupoBaHusi. DHEPTUs CBA3H METAITMUECKUX KpHU-
CTaJIJIOB.

25. TlonsTrie 0 BOAOPOAHOM CBSI3H.

26. Toueunsle, TUHEWHBIE, TIOBEPXHOCTHBIE M 00BbEMHBIC AeheKThl. TerIoBble, CTEXHOMET-
puueckue u paguanroHsabie qedexTsl. Jedexts! no HlorTku u mo @penkento.

27. Toueunsle nedeKThl TEIIOBOM MPUPOABL. TepMHUYECKHH MEXaHWU3M OOpa3oBaHUs Iap
Openkens u aedexroB Hlortku. KoHueHTpamust paBHOBECHBIX 1e(EKTOB. YUET TepMU-
YECKOW AHTPOINUH. DHEPrusi 00pa3oBaHust 1eHEKTOB.

28. ToueuHsle paguallMOHHBIC NeQeKThl. Y JapHbli MexaHu3M oOpa3oBanus nap OpeHkens.
[Toporosas >Heprus cmeleHnsa. MUHAManbHas SHEPIUs 4acTUL U3JIy4EeHHs, CO3atoLIe-
ro panuaiuonnsie nedextsl. Moaens Kununna-ITuza u e€ monudpukammu.

29. Ilonsarue o nucnokamusax. Kpaesbie u BUHTOBBIE nuciokauu. Bektop broprepca. JInnus
nuciaokanuu. 11IIOTHOCTE TUCIOKAIIUM.

*
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30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45.

46.

47.

48.
49.

50.

51

53.

54.

V3nb1 qucnokanuil. {unaranus. CMelieHHble U KPUBOJIMHENHbIE AUCIoOKauuu. McTounu-
KU JYclIoKanuii. JIBMKeHUe JUCIOKAIIMM U TJIaCTUYHOCTD.

. MexaHu3MBbl JIBMKCHUS TUCIOKAITAM — MEPCIOJI3aHNUC U CKOJIBKCHUC. MexaHu3m d)paHKa

— Pupna. [lone HanpskeHuil nuciaoKauuyu. DHEPTus JUCIOKAIUH.

Hedopmarus u HanpsbkeHue. VICTMHHBIE M YCJIOBHBIE Je(QOpPMALUU U HANPSIKEHHUS.
Hanpspxenns cxatust /pactspkeHust/ u capura. Ten3op HanpsokeHuid. Jledopmanmu cxa-
TUs U caura. Onucanue o0bEMHON Aedopmarum.

Huarpamma nedopmanuu. Yrpyrocts. 3akoH ['yka i pactskeHus U uis casura. Mo-
nynb FOnra u monyns cnsura. Koagduuent Ilyaccona. O6061menHsli 3akoH ['yka.
[Tnactuueckass nedopmanmsa. CKOTBKEHHWE W BOMHUKOBAHHE. SIBICHHE yNpPOYHEHHUS
/nakien/. OTapIX U pekpucTauin3anus. [JuciokalnoHHas Teopys IIaCTHYHOCTH.
Xpynkoe M IJIaCTHYECKOE paspylleHue. TeopeTuueckasl OIL€HKa MPOYHOCTH TBEPbIX
tes. Moaens Mukpotpenut ['puddurca. Moaenu 3apoxaeHUsT MUKPOTPEILUH.
IMapmonnueckuii ocumiaTop. Bonssl B ynpyroi cpene. da3oBas U rpynmnoBasi CKOPOCTh
BOJIH.

OpnHoMepHble K0sIe0aHUsI OJJHOPOIHOM CTPYHBI. YIIpYrHe BOJHBI B TPEXMEPHOMN CIUIOLI-
HOM cpene.

Konebanus ogHoponHONM nenoyku atoMoB. JlucnepcuoHHble cooTHomeHus. da3zoBas U
IpynIoBas CKOPOCTH BOJIH B aTOMHOHM LENOYKe. /[MCKPETHOCTh 3HAYEHUN BOJHOBOIO
ymcya. HopmasbHble KOOPAWHATHI U CYTIEPIO3ULIMS TAPMOHUYECKUX OCLIUIUISITOPOB.
Konebanus onHoMepHO# 1enouku ¢ 6a3ucoMm. OnTuueckass ¥ aKkyCTHUeCKasi BETBH JIUC-
NEPCUOHHBIX KpUBBIX. O0IACTh 3aNpeIIeHHbIX YacTOoT.

CriekTp HOpMalbHBIX KOJIEOAHUH TpeXMEpHOM peleTkH. J(ucrepcruoHHbIE KpUBBIE AJIS
pemierok ¢ 6a3ucoM. [InoTHOCTE HOpMasIbHBIX KoseOaHuil. YactoTa u Temneparypa Jle-
6as. IlonsTe o (oHOHAX, UX cBOMcTBa M xapakrepuctuku. Cratucrtuka boze — Diin-
HITEeHA.

TenmoeMkocTh TBepAbIX Tei. 3akoH [[rononra — Iltu. Teopust TEmI0EeMKOCTH DUHIITEH-
Ha. XapakTepuCTUUYECKas TeEMIEpaTypa DUHIITEHHA.

Teopus termoemkoctu Jle6ast. TernmoeMKOCTh AIEKTPOHHOTO Ta3a B MeTaJlIax.

TennoBoe pacimmpeHue TBEpAbIX TEN. YUeT aHrapMOHMYHOCTH kojeOanuii. Koadduuu-
€HT TEIJIOBOT'O PACIIUPEHHUS TEl.

Teopust muddysun Openkens. TemneparypHas 3aBUCUMOCTb K03 dunmenta quddysuu.
1-it u 2-1 3akoHBI DuKa.

Huddy3us u3 NOCTOSHHOTO TOBEPXHOCTHOTO UCTOUHUKA. Juddy3ust U3 orpaHUIEHHOTO
MOBEPXHOCTHOI'O HCTOYHHKA.

[TonsTHE O CBEPXIPOBOAUMOCTH. DJIEKTPUUECKOE CONIPOTUBIEHUE CBEPXIIPOBOIHUKOB.
Dddext Meiiccaepa-OxceHdenpa.

Kpurnueckoe marautHoe nose. CBEpXNpOBOIHUKH NIEPBOTO U BTOPOTo poaa. Pa3bl
Meiiccuepa u [llyonMKOBA.

TemnoeMKoCTh CBEpXIPOBOJHUKOB. Iloruomenne n3nyyeHus CBEpXIpOBOIHUKAMH.
JIByXKUAKOCTHAs MOJeNb. TeMneparypHas 3aBUCUMOCTb KOHIIEHTPALMK CBEPXIIPOBO-
ISAIIUX HOCUTEIICH.

DNeKTpOMarHuTHBIE CBOMCTBA CBEPXITPOBOIHUKOB. Teopus JIonmoHos. ['myOuHa mpo-
HUKHOBEHUS T0JIS1 B CBEPXIIPOBOIHUK.

. CBepXmpoBOTHUKH BTOPOTO POJia B MArHUTHBIX Moisix. Teopust ['mu30ypra-Jlangay.
52.

[IpuTskeHne 371eKTPOHOB 3a CUET UX B3aUMOJIEHCTBUSA C perleTkol. KynepoBckue nmapsl.
O1nieHka pa3MepoB Maphl.

Teopus bapnuna-Kynepa-llpuddepa. BozuuknoBenue 3ueprerudeckoit menu. Ksanro-
BaHUE MarHUTHOTO ITOTOKA.

CranuonapHblif 1 HecTauMOHapHBIN 3¢ dexThl [xo3edcona. BeicokoTemmnepaTypHast
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55.
56.

57.
58.

59.
60.

61.

62.
. MexaHu3MblI MOTJIOIIEHUS CBETA.
64.
65.

63

CBEPXIPOBOAUMOCTb.
MaruuTtHoe mose B BemecTBe. Kitaccudukanus maraetukoB. [Ipupoaa nnamaraeTusma.
[Tapamarnetusm. @ynkuus JlanxkeBeHa. Y4yeT npoCTpaHCTBEHHOIO KBAaHTOBaHUs. 3aKOH
Kropu nii1 mapaMarHeTukos.

CnunoBas npupoja ¢eppomarneruzma. OnbITe DifHIITEIHA U ne-I"aa3a u onbiT bapHeT-
ta. MonekynspHoe nosne Beiicca. 3akon Kropu-Beiicca.

O6menHoe B3auMoieiicTBre U peppomarHeTuM. AHTHU(eppoMarHeTusm u peppumarte-
TH3M.

JlomeHHas cTpykTypa dheppomarunetukoB. Kpusas HamarauuuBanus. [letns ructepesuca.
[Ipupona ssiepHOro MarHUTHOIO PE€30HaHCA. XapaKTepUCTUKA JINHUN MTOTJIOMICHUS. XU-
muueckuit cipur. Cnpur Haiita. [Ipumenenne SIMP niig uccnenoBaHus METauioB.
DNEeKTPOHHBIN MapaMarHUTHBIA PE30HAHC U €To puMeHeHne. PeppoMarHUTHBIN pe3o-
HaHC.

BzaumopeiictBue cBera ¢ TBEpAbIMU TenaMu. KOMITJIEKCHBIN MOKA3aTeNb MPETOMIICHHUS.

PexoMOuHanmonHnoe m3irydenrne. OCHOBHBIE MEXaHU3MbI PEKOMOMHAIIHH.
Me:x3oHHast pekoMOnHanus. PekoMOnHaIMS Yyepe3 TOKaIU30BaHHbIE YPOBHH.

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

®dopma 00yueHUS OYHASA

Ha3sBanue pasjesioB u Bua camocTosiTe/iIbHOM padoThI O0bem dopma KOH-
TeM (npopabomka yueonozo mamepua- | B 4acax TPOJIst
Ja, peuienue 3aoau, peghpepam, 0o- (nposepka peute-
K140, KOHmpoJvHasa paboma, noo- Hus 3a0ay, peghe-
20mogGKa K coaue 3auema, IK3amMeHa pama u op.)
u op.)
Tema 1. OcHOBHBIE 1TO- ITpopaboTka yueOHOro Marepuaia c
CTyJIaThl KBAHTOBOM Me- | MCIIOJIb30BAaHUEM PECYpCOB yueOHO-
XaHUKU. Jlyanusm sBiie- | METOJUYECKOT0 U MH(POPMAIOHHO- ) TectupoBanue,
HUM MuUKpoMupa. [luHa- | ro oOecrieueHus: JUCIUTIINHBL; YCTHBIN OIPOC
MUKa OJJHOMEPHBIX KBaH- | [IoAr0OTOBKaA K TECTUPOBAHUIO;
TOBBIX CHCTEM [ToaroroBka K caue SK3aMeHa.
[TpopaboTka yuyebHOro mMarepuaia c
HCIIOJIb30BaHUEM PECYPCOB Yy4eOHO-
METOJIMYECKOr0 U MH(POPMAIUOHHO- ) TectupoBanue,
ro o0ecreYeHnst JUCIUTUTNHBL YCTHBIN OIpOC
Tema 2. OnemenTsl pu- | [loAroToBKa K TECTUPOBAHUIO;
3UUYECKON CTaTUCTHUKHU. [TonroroBka K caue 9K3aMeHa.
[TpopaboTka y4eOHOrO Marepuaia C
HCIIOJIb30BaHUEM PECYPCOB Yy4yeOHO-
METOJINYECKOr0 U MH(POPMALMOHHO-
ro o0ecrieyeHus ,Z[I/ICHSHJE)I/IHBI; 2 Tecrupoparine
Tema 3. Moxenb cBo- [ToaroroBka K TECTUPOBAHUIO;
OOJTHBIX JICKTPOHOB. IToaroroBka K cjaye sK3aMeHa.
[TpopaboTka y4eOHOro Marepuaia c
HCIOJIb30BAaHUEM PECYpPCOB ydeOHO-
Tema 4. 3oHHast Teopuss | METOAMUYECKOTO I/IpI/IHé)I:)pMaL}III/IOHHO- 4 Tecrupoaiie
TBEPJBIX TEJ. ro o0ecreyeHns JUCIUILIMHBL,
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[ToaroroBka K TECTUPOBAHMIO;
TloaroroBka K ciade 3K3aMeHa.

Tema 5. TepmoniiekTpu-
YECKHE SIBJICHHUS.

[TpopaboTka y4eOHOrOo Marepuana C
UCTIONIb30BAaHUEM PECYpPCOB y4eOHO-
METOAMYECKOT0 M HH(POPMAIIMOHHO-
ro o0ecreyeHns TUCIUTUINHBI;
[TonroToBka K TECTUPOBAHUIO;
IToaroroBka k ciade >K3aMeHa.

TectupoBanue,
YCTHBIN OITPOC

Tema 6. ['eomeTpust co-

BEPILEHHBIX KPUCTAJLIOB.

[TpopaboTka y4eOHOrO Marepuaia C
UCTIONIb30BAaHUEM PECYpPCOB y4eOHO-
METOAMYECKOT0 ¥ HH(POPMAIIMOHHO-
ro o0ecreyeHns TUCIUTUINHBI;
[TonroToBka K TECTUPOBAHUIO;
IToaroroBka k cnade >K3aMeHa.

TectupoBanue,
YCTHBIN OITPOC

Tema 7. Bzaumoneii-
CTBHEC aTOMOB B TBepI[BIX
Tenax.

[TpopaboTka y4eOHOrO Marepuaia C
UCTIONIb30BAaHUEM PECYpPCOB y4eOHO-
METOAMYECKOT0 M HH(POPMAIIMOHHO-
ro o0ecreyeHns TUCIUTUINHBI;
[TonroToBka K TECTUPOBAHUIO;
IToaroroBka k ciade >K3aMeHa.

TectupoBanue,
YCTHBIN OMPOC

Tema 8. Toueunsie ne-
(EeKTHI.

[TpopaboTka y4eOHOrO Marepuaia c
UCTIONIb30BAaHUEM PECYpPCOB y4eOHO-
METOAMYECKOT0 M HH(POPMAIIMOHHO-
ro o0ecreyeHns TMCIUTUINHBI;
[TonroToBka K TECTUPOBAHUIO;
IToaroroBka K ciade >K3aMeHa.

TectupoBanue,
YCTHBIN OMPOC

Tema 9. PagnanmoHurie
neQeKTHI U AJIEKTPOIpPO-
BOJTHOCTH METAJIJIOB.

[TpopaboTka y4eOHOrO Marepuaia c
UCTIOJIb30BAaHUEM PECYpPCOB y4eOHO-
METOAMYECKOT0 M WH(POPMAIIMOHHO-
ro o0ecreyeHns TUCIUTUINHBI;
[TonroToBka K TECTUPOBAHUIO;
IToaroroBka k cnade >K3aMeHa.

TectupoBanue,
YCTHBIN OMPOC

Tema 10. Jlucmokanumu.

[IpopaboTka yuebHOro marepuaia c
HCIOJIb30BAaHUEM PECYpPCOB y4eOHO-
METOAMYECKOTO M WH(POPMAIIMOHHO-
ro obecrnedyeHus: AUCUUIUINHBL
[ToaroToBka K TECTUPOBAHUIO;
[ToaroToBka K caiaue 3K3aMeHa.

TectupoBanue,
YCTHBIM OIIPOC

Tema 11. Makpockomnu-
YecKHe NeeKThl.

[IpopaboTka yueObHOro marepuaia c
HCIOJIb30BAaHUEM PECYpPCOB yueOHO-
METOIMYECKOTO M WH(POPMAIIMOHHO-
ro obecrnedyeHus: AUCUUIUINHBL
[ToaroToBka K TECTHPOBAHUIO;
[ToaroToBKa K caaue 3K3aMeHa.

TectupoBanue,
YCTHBIM OIIPOC

Tema 12. Ynpyrue cBoii-
CTBa TBEPJIBIX TEJL.

[IpopaboTka yuebHOro marepuaia c
HCIOJIb30BAaHUEM PECYpPCOB yueOHO-
METOIMYECKOTO M WH(POPMAIIMOHHO-
ro obecrnedyeHus: AUCUUIUINHBL
[ToaroToBka K TECTUPOBAHUIO;

Tectupoanue,
YCTHBII OIIPOC
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IToaroroBka K cjade dK3aMeHa.

Tema 13. InacTUYHOCTE
Y TBEPAOCTb.

[IpopaboTka yuyeOHOTO MaTepuana
HCIIOJIb30BaHUEM PECYPCOB Y4eOHO-
METOJIMYECKOr0 U MH(POPMAIMOHHO-
o OGGCHC‘IGHI/ISI JUCHUITIIMHBI,
[ToaroToBka K TECTUPOBAHUIO;
[ToaroToBKa K cave SK3aMeHa.

Tectupoanue,
YCTHBII OIIPOC

Tema 14. Konebanus
ATOMOB KpHUCTAJITHYC-
CKOM PEILIETKH.

[IpopabGoTka yuyeOHOTO MaTepuana
HCIIOJIb30BaHUEM PECYPCOB Y4eOHO-
METOJIMYECKOr0 U MH(POPMAIMOHHO-
o OGGCHC‘IGHI/ISI JUCHUITIIMHBI,
[ToaroToBka K TECTUPOBAHUIO;
[TonroToBKa K cave SK3aMeHa.

Tectupoanue,
YCTHBIH OIIPOC

Tema 15. Terutoseie
CBOMCTBA TBEPABIX TEIl.

[IpopabGoTka yuyeOHOTO MaTepuana ¢
HCIIOJIb30BaHUEM PECYpPCOB Y4eOHO-
METOJIMYECKOr0 U MH(POPMAIMOHHO-
o OGGCHC‘IGHI/ISI JUCHUITIIMHBI,
[ToaroToBka K TECTUPOBAHUIO;
[ToaroToBKa K cave SK3aMeHa.

Tectupoanue,
YCTHBII OIIPOC

Tema 16. Iuddysus B
TBCPABIX TCJIAX.

[IpopabGoTka yuyeOHOTO MaTepuana
HCIIOJIb30BaHUEM PECYPCOB Y4eOHO-
METOJIMYECKOr0 U MH(POPMAIMOHHO-
o OGGCHC‘IGHI/ISI JUCHUITIIMHBI,
[ToaroToBka K TECTUPOBAHUIO;
[ToaroToBKa K cave SK3aMeHa.

Tectupoanue,
YCTHBII OIIPOC

Tema 17. CBoiicTBa
CBEPXIPOBOJHUKOB.

[IpopabGoTka yuyeOHOTO MaTepuana ¢
HCIIOJIb30BaHUEM PECYPCOB Y4eOHO-
METOJIMYECKOr0 U MH(POPMAIMOHHO-
To OGGCHC‘IGHI/ISI JUCHUITIIMHBI,
[ToaroToBka K TECTUPOBAHUIO;
[ToaroToBKa K cave SK3aMeHa.

Tectupoanue,
YCTHBII OIIPOC

Tema 18. Teopus cBepx-
MIPOBOJIHUKOB 1-r0 U 2-
ro poja.

[TpopaboTka yuyebHOro mMarepuania c
HCTIOJIB30BAaHUEM PECYpPCOB y4eOHO-
METOINYECKOT0 U MH(OPMALMOHHO-
ro o0ecreYeHnst JUCIUTUTNHBL
[ToaroroBka K TECTUPOBAHUIO;
IToaroToBKa K cave 9K3aMeHa.

Tectuposanue,
YCTHBII OIPOC

Tema 19. BeicokoTemrie-
paTypHasi CBEpXIpOBO-
JTAMOCTb.

[TpopaboTka yuyebHOro mMarepuania c
HCTIOJI30BAaHUEM PECYPCOB y4eOHO-
METOINYECKOT0 M MH(OPMALMOHHO-
ro o0ecreYeHnst JUCIUTUTNHBL
[ToaroroBka K TECTUPOBAHHUIO;
IloaroroBka K cia4ye 9K3aMeHa.

Tectuposanue,
YCTHBIH OIIPOC

Tema 20. lua- u napa-
MarHeTu3M.

[TpopaboTka yuyebHOro mMarepuania c
HCTIOJIB30BAaHUEM PECYPCOB y4eOHO-
METOINYECKOT0 M MH(OPMALMOHHO-
ro o0ecreYeHnst JUCIUTUTNHBL
[ToaroroBka K TECTUPOBAHUIO;
IToaroTroBKa K cave 9K3aMeHa.

Tectuposanue,
YCTHBII OIPOC
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[TpopaboTka yuyebHOro mMarepuaia c
HCIIOJIb30BaHUEM PECYPCOB Yy4eOHO-
METOAMYECKOT0 M HH(POPMAIMOHHO- TectupoBanue,
ro o0ecreYeHnst JUCIUTUTNHBL YCTHBII OIIPOC
Tema 21. ®eppomarne- [ToaroroBka K TECTUPOBAHUIO;

THU3M. IToaroTroBKa K cave 9K3aMeHa.

[TpopaboTka y4eOHOrOo Marepuaia c
HCIIOJIb30BaHUEM PECYPCOB Yy4yeOHO-
METOJIMYECKOTr0 U MH(POPMAIMOHHO- TectupoBanue,
Tema 22. Marauromexa- | ro o0ecrieueHus JUCIUATIINHBL; YCTHBIN OIPOC
HUYECKUE SBJICHUS U [ToaroroBka Kk TECTUPOBAHMIO;

MarHuTHbIe pe30oHaHchl. | IloaroToBka K ciade sK3aMeHa.

[TpopaboTka y4eOHOrOo Marepuaia C
HCIIOJIb30BaHUEM PECYPCOB Yy4yeOHO-
METOAMYECKOT0 M HH(POPMAIIMOHHO- TectupoBanue,
ro o0ecreyeHus JUCIUILINHBL, YCTHBIN OIpOC
Tema 23. [Tornomenue [ToaroroBka K TECTHPOBAHUIO;

CBeTa. [TonroroBka K caue 9K3aMeHa.

[TpopaboTka y4eOHOrOo Marepuaia c
HCIIOJIb30BaHUEM PECYPCOB Yy4eOHO-
METOAMYECKOT0 M HH(POPMAIIMOHHO- TectupoBanue,
ro o0ecre4eHus JUCIUILINHBL, YCTHBIN OIpOC
Tema 24. PekomOunarm- | [ToAroToBka K TECTUPOBAHHMIO;

OHHOE M3JIy4YECHHE. [TonroroBka K caue SK3aMeHa.

11. YYEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECHEYEHUE
T CHUTIIMHBI

a) CniMcok peKoMeHIyeMoil JIuTepaTyphbl

OCHOBHAsI JINTepaTypa:

1. Capuna, M. I1. ®usuka TBepaoro tena : yaueobnoe nmocodue / M. I1. Capuna. — HoBocubupck :
HI'TY, 2017. — 107 ¢. — ISBN 978-5-7782-3319-5. — TekcT : 351eKTpoHHbI# // JlaHb : 3J1eK-
TpoHHO-OMOMoTeyHas cuctema. — URL: https://e.lanbook.com/book/118467

2. baxanos, B.JI. Mexanuka n1ehopMHPYEMOr0 TBEPAOIO Tejaa: yieOHOe mocoOue s BY30B /
B.JI. baxxanos. — Mocksa: M3garensctso I0paiit, 2023. — 178 ¢. — (Briciiee o6pa3oBaHue).
— ISBN 978-5-534-04104-0. — TekcT : 25ekTpoHHEIH // O0pasoBarensHas miar@opma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/514878

3. ®dusuka KOHASHCUPOBAHHOTO cocTtosHus : yuyeOHoe nocooue / T. A. Konecuukosa, O. JI. Hu-
ko”oBnY, O. B. T'opesa [u ap.]. — Upxkytck : Upl YIIC, 2017. — 87 c. — TeKCT : DIEKTPOH-
Hblli // Jlaeb : 3nexTpoHHO-O0MOImoreynas cucrema. — URL: https://e.lanbook.com/book/134688

JAOMOJTHUTE/ILHAS JTUTepaTypa:

1. Henone, H. B. OcHoBbl huznku koHuneHcuposanuoro serectsa / Jenone H. B. - MockBa
OUSMATINT, 2011. - ISBN 978-5-9221-1261-1. - Tekcr : n»uekrpoHHb // DOBC
"KoHCcyapTauT cryaeHra" : [caiiT]. - URL :

https://www.studentlibrary.ru/book/ISBN9785922112611.html
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2. Tompnane, B. A. ®dusuka konneHcupoBanHoro cocrosaus / B. A. Tomppane, JI. C.
[Muguyk. — MuHck : Bemopycckas Hayka, 2009. — 648 c¢. — Tekcr : BIEKTPOHHBINA //
Iludposoii 00pa3oBaTeabHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/11505.html

3. IOpseB, B. A. BBezieHue B Teopuio KOHIEHCUPOBAaHHBIX cpell : yueOHoe nocobue / B. A.
OpseB, B. B. Oxepensbes, E. H. ®enoposa. — Boponex : Boponexckuii rocy1apcTBeHHbII
texauuecknuid yausepeutet, ObC ACB, 2018. — 206 c. — ISBN 978-5-7731-0703-3. — TexkcrT :
aekTporHbi // Lludposoit oopazoBatenbrbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/93251.html

y4eOHO-MeTOoAu4YecKAasl JIuTepaTypa:

1. Cemenuos /. 1. Mertoauueckue yka3aHus A1l CAMOCTOSITENIbHON paOOThI CTYEHTOB I10
muciuminHe  «Pu3MKa KOHJCHCHUPOBAHHBIX cpea» M CTyJEHTOB OakanaBpuara
Hanpasnenuit noarorosku 03.03.03 "Pagunoduszuka”, 28.03.02 "Hanounxenepus" /
yary, UOOBT. - 2022. - 46 c. - HeomybnukoBanuelii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/14702

CormacoBaHo:
Ben. cienmanuct OO HB Yal'V / A L / 543'5/ 2023r.
JIOIDKHOCTB COTPY/IHUKA HAYYHOH OMOIHOTEKH [)5(0] MOAINCH nara

0) [IporpammHoe o0ecnieuenne

JluueH3noHHbIE MaTeMaTudeckue maketbl: Maple, maker mporpamm Moit Oduc Crangapr-
ueiii, OC Anst Pabouas cranius 8.

B) IIpodeccnonanbubie 0a3bl JaHHBIX, MHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMBI

1. DJ1eKTPOHHO-0MOJIMOTEYHbIE CUCTEMBbI:

1.1. Iludposoii obpazoBarenbHbiii pecypc IPRsmart : amekTponHo-OuOIMOTEUHAS CUCTE-
ma : caidt / OOO Komnamusa «Ai Ilm Ap Memma». - Capartos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum nmoctyma: nmjst 3aperucTpup. Mojb30BaTeneid. - TeKcT :
JJIEKTPOHHBIN.

1.2. O6pasoBarenphas miarpopma FOPAUT : oGpa3zoBaTelbHBIH pecype, dIEKTPOHHAS
oubamorexa : caiit / OO0 DnekTpoHHOe M31aTenbetBo «FOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctymna: 1uisi 3aperucTpup. Mojab30Baresiel. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za manHbIX «DnekTpoHHas Ooudnmoteka Texanueckoro BY3a (3bC «Koncynbprant
CTYJCHTA») : DJIEKTPOHHO-OuOIMoTeunas cucrema : cadt / OO0 «Ilomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyma: aisi 3aperu-
CTpHP. MOJIb30BaTeNCH. — TEKCT : 3JIEKTPOHHBIMN.

1.4. KoHcynbTaHT Bpava. DIEKTPOHHAS MEAUIIMHCKAs ONOIHMoTeKa : 6a3a TaHHBIX : CAlT /
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00O «BeIcmias mKoja OpraHu3alvy U yHpaBlIeHUs 3paBoOXpaHeHueM-KoMIeKCHbIN Mean-
IMUHCKUH KOHCAITHHT». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexwum moctyma:
JUTSL 3aPETUCTPUP. MOJIb30BaTeNei. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonbmras MmeaumMHCKas OMOJIMOTEKA | SJEKTPOHHO-OMOIMOTEYHAsT CHCTEMa : CalT /
00O «byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum nocty-
na: i 3apEruCcTPUp. MOJb30BaTeNe. — TEKCT : 3IEKTPOHHBIN.

1.6. OBC Jlanp : 3nekTpoHHO-0MOAMOTEUHast cuctema : calt / OOO OBC «Jlanpy». —
Cankt-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum goctyma: ajst 3aperucTpup.
oJIb30BaTeNnel. — TeKCT : AJIEKTPOHHBIN.

1.7. OBC Znanium.com : 3JIeKTpOHHO-OHOIMOTeYHas cuctema : cait / OO0 «3HaHm-
ym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexum goctyna : ans 3aperucTpup.
II0JIB30BaTENEN. - TEKCT : AIEKTPOHHBIN.

2. KoncyastantIliioc [DnekTpoHHBIN pecypc]: cripaBodHas npaBoBas cucrema. / OO0
«Koncynbrant [Tntocy - DnekrpoH. naH. - Mocksa : Koncynsrantllntoc, [2023].

3. ba3bl JaHHBIX NePUOAUYECKHX U3TAHUIA:

3.1. eLIBRARY.RU: nayunas snexkrponHas oubmmoreka : caidt / OO0 «Hayunas Dnek-
TpoHHasi bubnmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum noctyna : i aB-
TOPH3. MOJIb30BaTENIeH. — TEKCT : DIIEKTPOHHBII

3.2. DnexktponHas Oubnuoteka «M3matenbckoro noma «I'pebennukoB» (Grebinnikon) :
atektporHas Ouwbmmoreka / OOO W]l «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum goctyna : 1js aBTOpU3. MOJIb30BATENCH.
— TeKCT : AIEKTPOHHBIN.

4. @enepanbHasi rocyaapcTBeHHasi MHpopmanuoHHasi cuctema «HanuoHanabHas
3JIEKTPOHHAsi OMOIMOTEeKA» : dNeKTpoHHas oubnmoreka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL: https://H36.pd. — Pexxum noctyna : 11 monap3oBaTesneil HaydHo OubanoTeku. — TekcT :
JJIEKTPOHHBIN.

5. Poccuiickoe odpa3zoBanme : dbenepanbHbiii mopran / yupenurenb OPI'AY «OUL[TO».
— URL: http://www.edu.ru. — TekcT : 31€KTpOHHBII.

6. DnexTpoHHasi 6ubaMoTeuHasi cucrema Yal'y : monynbs «nekTpoHHass OuOIHOTE-
ka» ABUC Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. —
PexxuMm moctyma : 11t mojib30BaTeNield HayqYHOM OMOMHOTeKH. — TEKCT : AIeKTPOHHBIN.

CoracoBaHo:

77 S fiwn £} 12

JlomknocTs cotpyannka I UTuT / [J5(0] /’cs Jiata

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCIHUIIJINHBI

Ayautopun Afs  TOPOBEACHUS JICKIHMM, CEMUHApCKUX 3aHATHH, [Ji1 BBINOJIHEHUS
7abopaTopHbIX pabOT MW TNPAKTUKYMOB, IS MPOBEACHUS TEKYIIEro KOHTPOJS W
MPOMEKYTOUHOI aTTecTalluy, KypCOBOTO MPOEKTUPOBAHUS, TPYNIOBBIX U WHIANBUAYATbHbBIX
KOHCYJIbTAaLUH.

AyauTopud  YKOMIUIEKTOBaHBI — CIICIMATU3MPOBAHHONW  MeOenblo, ydeOHOH  JOCKOM.
Aynautopuu ISl TPOBEJCHUS JICKIHI 000pyA0BaHbI MYJIbETUMEAUMUHBIM 000pY0BaHUEM JIISI
Mpea0CTaBICHUsS HHPOPMAIIMK OOJIBIIION ayTUTOPHH.
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13. CHEHUAJIBHBIE YCJIOBUSA JJISA OBYYAIOIIUXCA C OT'PAHUYEHHBI-
MH BO3MOXKHOCTAMMU 310POBbSA

B cmydae HeoOxomammocTH, OOyYalOUIMMCS U3 4YWCIA JIMI C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JI0pOBbsI (IO 3asBJICHHIO OOYyYaromMIerocsi) MOTYT MpEeJIaraTthCs OIHH U3
CIICAYIOIIMX BApUAHTOB BOCHPUATHA HWHPOpPMAIMM C Y4YETOM UX HWHIUBHUIYaJbHBIX
ncuxo(pu3mIecKnx 0cOOEHHOCTEH:

— JUISL JIML C HApyIICHUSMH 3pEHHS: B TIEYaTHON (OpMe YBEINYEHHBIM HIpUPTOM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (Qopme aynuodaiina (mepeBoa ydeOHBIX MaTepuanoB B
ayauodopmart); B medatHol (opme Ha s3bike bpaiins; MHIUBHIyanbHBIE KOHCYJIBTALUH C
NpUBJICUCHUEM TH(IIOCYPIOTIEPEBOAUMKA; MHIUBUAYAJIbHBIC 33JaHUS M KOHCYJIbTALIUY;

— JUId JUIl C HAapyUICHWSIMH CcIyXa: B HedaTHOW ¢opme; B QopMe 3IEKTPOHHOTO
JOKyMEHTa; BUICOMATEePHAIIbI C CyOTUTpaMK; WHIMBHULyaJIbHBIE KOHCYJIbTAIIH C TIPUBIICUCHHEM
CYpAOTIepEBOIUNKA; HHIANBUAYAIbHbIC 3a]JaHNS U KOHCYJIbTAIINH;

— JUI JIMI C HapyIICHHSMHU OIOPHO-JIBUTATEIBHOTO ammapara: B Te4aTHOH Qopme; B
dopMe DSIEKTPOHHOTO JOKyMeHTa; B (opMme aynuodaiina; MHIUBUAyaIbHBIC 3alaHUs U
KOHCYJIbTAITHH.

B ciyyae HE0OXOAMMOCTH HCIIONB30BaHMA B Y4eOHOM IpOLIECCE YACTUYHO/ MCKIIOYH-
TEJLHO JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHMA, opranu3anus padotsl [II1C ¢ oOyyaro-
mumucs ¢ OB3 1 uHBanuaaMu npeaycMaTpuBaeTcs B 3JEKTPOHHON MH(GOpPMAIIMOHHO- 00pa30-
BaTEJIHHON CpeJie C yU4eTOM MX MHIUBHIYAIBHBIX ICUXO(PU3NUECKIX 0COOCHHOCTEH.

/]

)
4 / __1npodeccop kadenpet PO, Cemennos JI. Y.

MOITNED JoJpKHOCTh, DO

PazpaboTunk
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JIUCT U3MEHEHUM

B pa6ouyio nporpaMmy THCHUILTUHBI «PH3HKA KOHIEHCHPOBAHHBIX CPe»
Hanpagnenue (cnenuansaocts): 03.03.03 Pagnopusuka (daxanaspuam)
Hampasnennocts (mpoduns/criennanu3anys): TBepaoTeabHasi 3JIEKTPOHUKA U HAHOIJIEKTPO-

HHKa

®opma o0yueHus: OUHAA

n/n

Cconepmarme HU3MCHCHUSA UJIH CCbLJI-
Ka Ha HpI/IJIaFaeMbIﬁ TEKCT U3MEHE-
HUA

®UO 3aBeaywiero Ka-

(denpoii, peanusyromei

AUCHUILINHY/ BbINTyCKA-
e kageapoit

IMoanucey

IIpodeccnonanbubie 0a3bl JaHHBIX,
UHG(OPMALMOHHO-CIIPABOYHBIE
CHCTEMBI

I'ypun H. T

JlaTa

) —

29.08.2024
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IIpogheccuonanvhuvle 6a3vl OaHHBIX, UHDOPMAYUOHHO-CNPABOUHBLE CUCTIEMDbL

1. D1eKTPOHHO-0UOJIMOTEYHbIE CUCTEMBI:

1.1. Ludporoit obpazoBarenbHblii pecypc [PRsmart : a5mekTpoHHO-OMOIMOTEYHAsT CUCTE-
mMa : cait / OOO Komnanusa «Ai I[lm Ap Menua». - Capartos, [2024]. — URL:
http: //www iprbookshop.ru. — Pexum noctyna: st 3apeructpup. nojb3oBareneil. - Tekcr :
AIEKTPOHHBIN.

1.2. O6pasoBarensras miathpopma IOPAMT : oGpasoBaTenbHbI pecypc, SIeKTPOHHAs
oubamoreka : caiit / OO0 DnekTpoHHOE M31aTenbeTBO «FOPAWTY. — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum goctyna: 1jist 3aperucTpup. moiab3oBarenei. - TeKCT : 3IeKTPOHHBIM.

1.3. ba3za nanHbIX «2OnekTpoHHas Oubanoreka Texuuueckoro BY3a (ObC «KoHcynbranT
CTYICHTa») : JIEKTPOHHO-OMOmmoTeyHas cucrema : caiit / OOO «Ilomurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nmoctyma: ansi 3aperu-
CTpHP. MOJI30BATENEH. — TEKCT : 3JIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaua. DJIeKTpOHHAs MeIULIMHCKas OubmuoTeka : 0aza JaHHBIX : CalT /
00O «Bpicmias mKona opraHu3ali ¥ yHpaBiIeHUs 3/paBooxpaHeHHueM-KoMIiekcHbI Mean-
UHCKUN KOHCANTUHT». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctymna:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.5. bonpmias MmeauuuHCKass OMOTUOTEKA : AIEKTPOHHO-OMOIMOTEYHAsI CUCTEMa © CalT /
00O «byxkam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum nocty-
ma: AJsl 3aperucTpUp. moib3oBareneil. — TeKCT : 3MeKTPOHHBIM.

1.6. OBC Jlanp : snexkTpoHHO-OMOMMOTeuHast cucrema : cadt / OO0 DBC «Jlanpy. —
Canxkr-IlerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum noctymna: 1uis 3apeructpup.
I0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. OBC Znanium.com : 371eKTpOHHO-OMOIMOTEUHas cucreMa : cailt / OO0 «3HaHu-
ym». - Mocksa, [2024]. - URL: http://znanium.com . — Pexxum nmocTyma : [Uisi 3aperucTpup.
nosib3oBaTesei. - TEeKCT : 3JIeKTPOHHBIH.

2. KoncyastantIlimioc [DnekTpoHHBIN pecypc]: cripaBouHas npaBoBas cucrema. / OO0
«Koncynprant [Intoc» - DnekTpoH. nas. - Mocksa : Koncynwsrantlintoc, [2024].

3. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka : cadt / OOO «Hayunas Dnek-
TpoHHas bubnunoteka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum qoctyna : ajis aB-
TOPU3. MOJIb30BATENIEH. — TEeKCT : 3JIEKTPOHHBII

4. ®egepajsbHas rocyaapcrBeHHass uHopmannonHasi cucremMa «Hanuonanbhas
3J1eKTPOHHAs1 OUOIMOTeKay : 3NeKTpoHHAs OnbnnoTeka : caiit / ®I'BY PI'b. — Mockaa, [2024].
— URL: https://H36.pd. — Pesxum goctyna : mjs monbp3oBareneid HayqyHo OnOmnoTeku. — TekcT :
JJIEKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : dbenepanbHpiii mopran / yupenurenb OPI'AY «OUL[TO».
— URL: http://www.edu.ru. — TekcT : 31eKTpOHHBIH.

6. DnexTpoHHasi 6ubIMoTeuHasi cucrema Yal'y : monynb «aekTpoHHas OMOIHOTE-
ka» ABUC Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. —
PexxuMm moctyma : 11t mojib30BaTeNield HayqYHOM OMOMHOTeKH. — TEKCT : AJeKTPOHHBIN.

Cornacosauo:

~ |/
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__Mimenep seavunii / L vpenxo 10.B. / Ivi_,j,w /16.05.2024
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