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Mporpamma ancumnnuHbl "KeaHtosas Teopus Teepgoro tena”; 011200.62 duswvka; npodeccop, a.H. (npodpeccop) Koyenaes B.U.

Mporpammy oucumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Koyenaes b.U. Kagpenpa
TeopeTtuydeckomn gomankn OTaenenne comsnkn , Boris.Kochelaev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHms ancumnnuHbl "KBaHToBas Teopus TBepaoro tena” nsy4yeHne OCHOB KBAHTOBOM
TEopun KpUCTaNIMYEeCKUX TBEPAbIX TES, OXBaTbIBAIOWEN COBPEMEHHYIO KOHLEMNLUMIO UX SNEKTPOHHbIX
CMNEeKTPOB, 3NEeKTPUYECKMX, MarHUTHbIX W TEMIOBbIX CBONCTB, TEMMO- U 3N1EKTPONPOBOAHOCTM
(BKNHOYAs CBEPXNPOBOANMOCTb)

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.7 MNpodeccrnoHanbHblin" 0CHOBHOW
obpasosaTtenbHoi nporpammbl 011200.62 duanka 1 0THOCMTCS K ANCUUMNNHAM MO BbIGOPY.
OcBawuBaetcs Ha 4 kypce, 7, 8 ceMecTpbl.

Lnsi ocBOEHUS AMCUMNANHBI HEOOXOANMbI 3HAHWSI AUCLMMNIIVMH: KNaccuyeckas U KBaHTOBas
MexaHuKka, aneKTpoanHamMmka, TepMoamHaMmuka n ctatuctmyeckas omaunka. OcsoeHne oUCUNnInHbI
6yneT cnocobcTBOBaTL YCMNEWHOM NPogeccnoHanbHol 0esTeNbHOCTN, MO3BOMNT B AaNIbHEAWEM
n3yyaTb Kypchbl 06LWEHAYYHOrO M NPOECCUOHANBHOrO LMKNOB OCHOBHOM 06pasoBaTenbHow
nporpaMmbl MarnctTpaTypbl

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU

MK-1 CNoCOBHOCTbIO UCMOMNBb30BaTh CNELMaNN3NPOBaHHbIE 3HAHNS B
(npodpbeccmoHanbHble obnactn om3nKn ons OCBOEHUS NPOGUIbHBIX PU3NYECKUX
KOMreTeHuun) ANCLUUNANH

CNOCOBHOCTBLIO NPOBOAUTL HAyYHbIE NCCNEAOBAHNS B
MK-2 n3bpaHHoO 06nacTn aKCNepPMMEHTaNbHbIX U (MNK)

T TUYECKMX PU3NYECKUX UCCNefoBaHUIA C MOMOLLb
(MpoCheccuoHanbHele c?)ngMeHeHCoVI nql)AG% HeoC|7| 6a3;C(BeTL<l)OM f:|/|c:neccncc)»KoHucl)roPo
KOMMeTeHuunn) P prbop

om3nyeckoro 06opynoBaHUS) U MHEPOPMALIMOHHBIX TEXHONOT WA
C Y4€TOM OTE4YECTBEHHOrO 1 3apybexHoro onbiTa

MK-4 FOTOBHOCTbIO MPUMEHATb Ha NMpPakTuke I'IpOCpeCCI/IOHa}'IbeIe
3HaHusA Teopun n METON00B CMoCcobHOCTbIO NPUMEHATb HA

npoeccroHanbHbl
(KOE\)/II'I%)TGHLI,V(I)VI)an © npakTke NPogPeCCnoHanbHble 3HAHUS U YMEHUS, NONYyYeHHble
NPy OCBOEHUW MPOGOUIbHBIX OU3NYECKUX OUCLUMIUH
MNK-5 CNOCOBHOCTBIO NONb30BaTLCS COBPEMEHHBLIMY METOAAMM
(npodpeccunoHanbHble 06paboTkun, aHann3a n CUHTE3a PU3NYECKON NHhopMaLMn B
KOMNeTeHLmm) n3bpaHHo 0bnacTn PM3N4eCKNX NCCneLoBaHunin
[K-6 CMNoCOBHOCTbIO MOHUMATb M UCMONb30BaTh Ha NPakTuke
(npodheccunoHanbHbie TeopeTn4eckre OCHOBbI OpraHM3aumm 1 NnaHMpPoBaHUs
KOMNeTeHLmm) JoM3MYeCKUX nccnenoBaHui
OK-7
(0BLekynbTypHbIE CNOCOBHOCTBIO K CaMOOpraHM3auny 1 camoobpasoBaHmio
KOMMeTeHuunn)
CNocobHOCTbIO UCMOMb30BaTh B MPOECCUOHANBHOM
Orik-2 nesitenbHoCTN 6a30Bble 3HAHUS (PyHAAMEHTaNbHbIX Pa3nenos
(npodheccunoHanbHbie MaTemMaTuku, Co3f4aBaTb MatemMartmyeckme Mogenm TUnoBbiX
KOMNeTeHLmm) NpodbecCrMoHanbHbIX 3a4a4 U UHTEPNPETUPOBaTb MNONYyYEHHbIE

pe3ynbTaTtbl C yHETOM FPaHuUL, MPUMEHMMOCTI MoLeneii
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Mporpamma ancumnnuHbl "KeaHtosas Teopus Teepgoro tena”; 011200.62 duswvka; npodeccop, a.H. (npodpeccop) Koyenaes B.U.

Lncpp komneteHLUN

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

OrK-5
(npodhbeccmoHanbHble
KOMMeTeHuunn)

CNOCOBHOCTBLIO UCMONb30BATh OCHOBHbIE METObI, CMOCOObI U

cpencTBa NonyyYeHns, XxpaHeHus, nepepadboTkmn nHpopMaunm n
HaBblkK PaboTbl C KOMMLIOTEPOM Kak CO CPEACTBOM ynpaBneHus
NHgoopmaLnen

B pe3ynbTarte 0OCBOEHNA ONCUNMIINHDBI CTYOEHT:

1. DONXEH 3HaTb:

OCHOBHbIE MONOXEHNs KBAHTOBOMN Teopun TeepdblxX Te€/l, COBPEMEHHbIE cnocobbl onmcaHns ux
OCHOBHbIX CBOWCTB U SBNEHUN, B HUX npouncxogsawmnx

2. IONXeH yMeTb:

BbIBOOUTb POPMY/bl AN BbIYUCNIEHUS MUKPOCKOMUYECKUX U MaKPOCKOMNUYECKNX XapaKkTepucTuk
TBEPObIX TENT N NX OTK/INKA HA BHEWHNE BO30ENCTBUSA

3. 0OMXEeH BnageTb:

HaBblKaMW BblHNCJTIEHNSA OCHOBHbIX XapakKTepUCTUK TBepOblX TEN

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

K AanbHenweMmy oby4eHunto

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOoayns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 7 3a4eTHbIX(ble) eanHnL(bl) 252 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4€eT B 7 CEMeCTpe; 9k3aMeH B 8 cemecTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANs AoMycKa K 3a4eTy

28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);
54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHBbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens WX TpyA0eMKOCTb TekyLime coopMbl
N .D.I/II(\:IIL(I.)I:IIJ‘I';;',I.II;HbI/ CemecTp|, ot pa (B yacax) KoHTpONS
n e|(I_MMI1pal(wmecxmeJ1a6opaTopH|:|e
3aHATUA paboTbi

Tema 1. OnekTpoH B
1.|Tema 1. Snekpo 7 | 13| 6 6 0

rnepnoan4eckom none.

Tema 2. Cuctema
2. MHOTIMX 3N1EKTPOHOB. / 4-5 4 6 0

Tema 3. KuHetnyeckune
S. gABneHus. / 6-8 6 6 0
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Mporpamma ancumnnuHbl "KeaHtosas Teopus Teepgoro tena”; 011200.62 duswvka; npodeccop, a.H. (npodpeccop) Koyenaes B.U.

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
N .D.ulc\:nuunnunbll CemecTtp CZﬁ‘;g?:a ™ T?g ﬁgg:)l(()ocm TeK‘.’:::ﬁ,ﬁgprl
oAyna Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 4. MarHunTtHas
4. [BOCNPUMMYMBOCTb 7 9-10 4 4 0
mMeTannos
Tema 5.
5. [9nekTpoanHammka 7 11-13 6 6 0
mMeTannos
Tema 6.
6. [[lokann3oBaHHble 7 14-15 4 4 0
COCTOSIHUS 9N1EKTPOHOB
KOHTPONbHas
7. |Tema 7. MarHeTnam 7 16-18 6 4 0 paboTta
Tema 8. KonebaHus
8. |[Kpuctannuyeckomn 8 1-3 6 6 0
peweTku
Tema 9.
Bsaumopernicteue
9. (POHOHOB C BHEWHUMY 8 . 4 4 :
nonsmun
Tema 10.
10.|9neKTPOH-POHOHHOE 8 6-7 4 6 0
B3aMMoOencTene
Tema 11.
1. CBepxnpoBoANMOCTb 8 7-9 6 6 0
Tema 12.
12.|CBepxnpoBOAHMKN 8 9-10 4 4 0
BTOPOro poga
Tema 13. KOHTpONbHas
13.|BbicokoTemMnepatypHas 8 10 4 4 0 paboTta
CBEpPXNpPOBOAUMOCTb
Tema . UTorosas 3ayert
doopma KOHTpons 7 0 0 0
Tema . NToroeas aK3aMeH
doopMa KOHTpOns 8 0 0 0
NToro 64 66 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. DnekTpoOH B Nepmoan4eckom norne.
JNIeKLMOHHOoe 3aHsiTune (6 4yaca(oB)):
Kpucrtannnyeckas pewetka. Teopema Bnoxa, obwme cBorictBa GNOXOBCKUX 3NEKTPOHOB.
npaktnyeckoe 3aHsitne (6 4yaca(os)):
OnekTpOoHbI B cnabom nepuoanyeckom noteHumane. Metoq CunbHoOM CBA3N.
Tema 2. Cuctema MHOTUX 3/1EKTPOHOB.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):
Cratuctuka. NosepxHocTb Pepmn. XuMn4eckuii noTeHuman.
npaktnyeckoe 3aHsitne (6 4aca(os)):
TennoemkocCTb.

PernctpaumoHHbin Homep 6143014
CtpaHnua 5 ns 13.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

S OEMALR G



Mporpamma ancumnnuHbl "KeaHtosas Teopus Teepgoro tena”; 011200.62 duswvka; npodeccop, a.H. (npodpeccop) Koyenaes B.U.

Tema 3. KnuHetnueckue ssBneHus.
JIeKLMOHHOe 3aHsitne (6 4yaca(oB)):

OnNeKTPOH Kak BONHOBOW nakeT. CkopocTb 1 yckopeHue. KnHetmnyeckoe ypasHeHue. [1poBOONMOCTb.
TennonpoBoOHOCTb. ddhpekT Xonna.

npaktnyeckoe 3aHsitne (6 4yaca(os)):

MarHeTtoconpoTtusneHue. PaccesiHne Ha npumecsx. CTONKHOBEHNS 3N1EKTPOHOB. DNeKTPOHHAs
PepMn-XNIOKOCTb.

Tema 4. MarHuTHass BOCNPUUMYMBOCTb METaN/1I0B

JNIeKLMoOHHoe 3aHsitue (4 4yaca(os)):

CnuHoBbIn napamarHeTvam Maynu. KBaHTtoBaHue opbuT B MarHutHoM none. dunamarHetnam JlaHpay.
npakTnyeckoe 3aHsitne (4 4aca(os)):

OpdekT e Naasa- BaH AnbgeHa.

Tema 5. dnekTpoanHammKa MeTannos

JNeKLMOHHOoe 3aHsitue (6 4aca(oB)):

HopManbHbIii CKMH-adpdekT. AHOMasbHbIA CKUH-3dodpekT. CNMHOBLI PE30HAHC B MeTannax.
"envkoHbl. [nanekTpuyeckasi NPOHNLAEMOCTb B MPUOANXKEHM CAMOCOrNacoBaHHOMO MoJis.

npakTudeckoe 3aHsitne (6 yaca(os)):

MnaameHHbie konebaHns. 3atyxaHve JlaHaay. SkpaHMpoBaHue Nons NPUMECH.
Tema 6. JlokannsoBaHHble COCTOSIHUA 3NEKTPOHOB

JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

Nokanusauns anekTpoHa nNpv LanbHOAENCTBYIOWEM NoTeHUMane npuMecu. KopoTkoaeicTByoWMiA
noteHuuan. [JoHoOpbl U akLENTOpbl B NMONYyNPOBOAHUKAX. DKCUTOHBI. [TONSpOHbI.

npakTnyeckoe 3aHsitne (4 4aca(os)):

AHOepcoHOBCKas nokanusauus, nepexon Metann-gnanekTpuk.
Tema 7. MarHeTn3am

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

O6meHHOe B3anmopeiicTaue Man3eHbepra. Baavmopericteue nokannm3oBaHHbIX MOMEHTOB Yepes
3NEeKTPOHbI MPOBOAMMOCTU. MarHuTHasi BOCNpPUMMYMBOCTb B MPUBIMXKEHNM CAMOCOTTaCOBaHHOMO
nonsi. ®asoBbIi Nepexol, AJIMHA CNIMHOBOW KOrePEHTHOCTH.

npakTudeckoe 3aHsitne (4 yaca(os)):

CnuHoBbIE BOMHbI B peppoMarHeTrke 1 aHtudpeppomarHetuke. TemneparypHas 3aBMCcMMOCTb
HamMarHM4YeHHOCTN.

Tema 8. Kone6aHus KpuCcTaninuyeckon peLueTku
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

KonebaHnust nuHeiHoin uenoykun. Obwme cBOMCTBA HOPMasbHbIX KOOPAUHAT TPEXMEPHOrO KpucTanna.
KeaHTOBaHMe, POHOHbI. TennoemMkocTb.

npaktnyeckoe 3aHsitne (6 4aca(os)):

Moaenb ebasi. AHrapMoHNYeckme acppeKThbl.

Tema 9. Bsaumopencreme oOHOHOB C BHELUHUMU MONSMMU

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

MHdopakpacHoe nornoweHne ceeta. PaccesHue ceeTta Ha oOHOHax. PaccesiHne peHTreHOBCKMX
nyyen.

npaktnyeckoe 3aHsitne (4 4aca(os)):

AdhdekT Meccbayapa.

Tema 10. AnekTpoH-cpOHOHHOE B3auMoaencTBue

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

"aMnnbTOHMaH B3aumogencTens. PaccesiHme anekTpoHa Ha ooHoHe. NepeHopMupoBKa
3doPeKTUBHOW MaCChl 3NEKTPOHA.

npakTudeckoe 3aHsitne (6 yaca(os)):
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Baanmopnenctene anekTpoHOB Yepes nosne OoOHOHOB.
Tema 11. CBepxnpoBOoANMOCTb
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

Mapa Kynepa. 9ddekTmBHbIN ramunbToHMaH bapanHa-Kynepa-Wpndpdepa. KaHoHn4eckoe
npeobpasoBaHne borontobosa. CnekTp anemMeHTapHbIX BO3OYXAEHW. DHepreTuyieckas LWenb,
KpuTnyeckasa temneparypa.

npaktnyeckoe 3aHsitne (6 4aca(os)):
SnepHas cnvHOBas penakcauus.

Tema 12. CBepXnpoBOAHUKM BTOPOro poaa
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

YpaBHeHusi TMH36ypra-SlaHpay. [1Ba xapakTepHbix MacwTtaba onnHbl. KBaHToBaHWE MarHUTHOMO
notoka. Buxpesas pewetka Abpukocosa.

npakTnyeckoe 3aHsitne (4 4aca(os)):

Kputunyeckne marHuTHble nons.

Tema 13. BoicokoTemneparypHas cBepXnpoBoAUMOCTb
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

OBonouNs CBONCTB OKCMAOB Mean ¢ nonuposaHneM. OCHOBHbIE MOAENN B TEOPUM
BbICOKOTEMMEPaTypPHO CBEPXNPOBOAUMOCTM.

npaktnyeckoe 3aHsitne (4 4aca(os)):
HoBble BbicOKOTEMMNEPATYPHbIE CBEPXMPOBOAHNKN

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMNINHBI (MOLYNISA)

Buabi
Paspnen Cemect Hepens | camocTosiTenbHon [TpyA0eMKOCTb g?d%“g:'o';?_:’:gﬁg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 2607l
CTY[eHTOB P
BbinonHeHne lMpoBepka
T 13 npakTn4eckKnx 2 BbINOJIHEHUS
(| €Ma 1. ONeKTPOH B 7 1-3  [3anaHwit 3aaHwii
nepuoan4yeckom rone. MoLroTOBKA K
2 YCTHbI on
YCTHOMY onpocy c onpoc
BbinonHeHne lMpoBepka
Tema 2. Cucrtema
* |MHOrVX 3N1EKTPOHOB. 7 4-5 NPaKTM4ecKmnx 2 BbINONHEHMS
3apaHui 3apaHun
Tema 3. KuHetnyeckune MoaroToBeka kK o
. . 7 -
SABIEHUS. 6-8 yCTHOMY onpocy 4 YCTHbli onpoc
Tema 4. MarHuTHas
MoarotoBka K o
. |BOCNPUMMYMBOCTb 7 9-10 coTﬂooMOona oc 2 YCTHbIN onpoc
MeTannoB y y onpocy
Tema 5. BbinonHeHne Mposepka
. |9nekTpoamHamuka 7 11-13 |npakTnyeckmnx 2 BbINOJIHEHUS
mMeTannos 3agaHunn 3agaHunn
Tema 6.
MoarotoBka K o
. |llokannsoBaHHbIe 7 14-15 coTﬂooMoona oc 2 YCTHbIN onpoc
COCTOSIHUS 3NIEKTPOHOB y y onpocy
NoAroToBka K
KOHTPONbHOW 1 EZ'%LE;”"H%
. [Tema 7. MarHetuam 7 16-18 |pabote
lMogroTtoeka K o
1 YCTHbI On
YCTHOMY Onpocy c onpoc
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Buabl
N dopMbl KOHTPONSA
Pasnen Hepens | camocrositensHon [TpymoeMKOCTb b
N AucumninHbl CeMechcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
Tema 8. KonebaHus BbinonHeHne Mposepka
8. [KpucTtannuyeckoi 8 1-3  |npakTnyeckmnx 13 BbINO/THEHUS
peweTku 3agaHunin 3agaHun
Tema 9.
Baanmopeincteune lMogroToeka K o
S. JOOHOHOB C BHELWHNMM 8 4-5 YCTHOMY Onpocy 1 YCTHbIA onpoc
nonamm
Tema 10.
10.|9neKTpOH-OOHOHHOE 8 6-7 nCOTﬂBOJOBO';a gc 11 YCTHbIA onpoc
B3amMMoencTene y y onpocy
Tema 11. MonroToBeka kK o
11. 7-
CBepxnpoBoaNMOCTb 8 9 YCTHOMY Onpocy 13 YCTHbiiA onpoc
Tema 12. MoaroToBeka kK
12./CBepxnpoBOOHNKN 8 9-10 CTHOMVY OMDOC 11 YCTHbIN onpoc
BTOPOro pona y y onipocy
noaroToska K
Tema 13. KOHTPONbHOW 7 Ezgggganag
13.|BbicokOoTEMMNEpPATYpPHAS 8 10 |pabore
CBEepXnpoBOAVMOCTb Mognrotoska K o
YCTHOMY OMPOCY 2 YCTHbIN onpoc
Ntoro 86

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

WcnonbaytoTcst cnenytolme goopmbl y4ebHon paboTbl: Nekumm, NpakTUYeckue 3aHaTms B rpynnax,
camocTosiTenbHas paboTta cTyAeHTa (BbINONHEHMEe AOMALHNX 3a4aHNi), KOHCYNbTaUnu.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. ANeKTpPOH B Nnepuoamnyeckom none.
MNpoBepka BbIMONHEHNS 3a4aHUiA , TPUMEPHbIE BOMPOCHI:

3anaHus k pasgenam: Obwume cBoiicTBa HNOXOBCKUX ANEKTPOHOB. DNEKTPOHBI B Clabom
nepuogunyeckom noteHumnane. Meton CuUnbHoON CBA3MW.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Bonpocbl: Kpuctannnyeckas pewetka. Teopema bnoxa, obwme cBoicTea 610X0BCKMX 371EKTPOHOB.
AnekTpoHbl B cnabom nepuoamnyeckom noteHumane. Meton cunbHon cBa3u.

Tema 2. Cuctema MHOrMX 3/1€KTPOHOB.
[MpoBepka BbINONHEHWS 3a4aHWIA , NPUMEPHbBIE BONPOCHI:

3anaHug K pasgenam: CtatucTuka. lNosepxHocTb Depmn. XuMmnyecknin noteHuman. TennoemkocTb.

Tema 3. KuHetnueckue ssBneHus.
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

Bonpochbl: KnHetnyeckoe ypaBHeHune. [1poBoanMocTb. TennonpoBoaHOCTb. ddpdpekT Xonna.
MarnetoconpoTtusneHue. PaccesHne Ha npumecsx. CTONKHOBEHUS SNEKTPOHOB. ONEKTPOHHAs
PepMn-XNIOKOCTb.

Tema 4. MarHuTHass BOCNPUUMYMBOCTb METaN/1I0B
YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:
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Bonpocbl: CnvHoBbI napamarHeTam MNaynun. KeaHToBaHne opbuT B MArHUTHOM Mone.
HnamarHetnam JlaHpay. OdpdoekT ne Naasa- BaH AnbgeHa.

Tema 5. dnekTpoaMHammKa MeTannos
lMpoBepka BbINOMHEHMS 3a0aHWNA , NPUMEPHbIE BOMPOCHI:

3apaHuns K pasgenam: HopmanbHbl CKUH-3dppekT. AHOManbHbIN CKUH-3¢pdpekT. CnHOBBIN
pe3oHaHc B MeTannax. [enukoHbl. [lnanektpmyeckas NpoHNLAEMOCTb B NPUbnmxeHun
camocornacoBaHHoro nons. MNnaameHHble konebaHns. 3aTtyxaHue JlaHoay. SkpaHMpoBaHMe Nons
npumecu. HopmanbHbI CKUH-9pPeKT. AHOMasbHbIN CKUH-adpdpekT. CMHOBBIA Pe30HaHC B
meTannax. FenukoHbl. [lnanektpuyeckas NpoHNLAEMOCTb B NPUBIMXEHUN CaMOCOrnacoBaHHOro
nons. MNna3ameHHble konebaHns. 3aTtyxaHue JlaHoay. OkpaHMpOoBaHNE NONs NPUMECHK.

Tema 6. JlokannaoBaHHbIe COCTOSIHUS 3N1EeKTPOHOB
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Bonpocsbi: Jlokanusaumsa anektpoHa npu fanbHOOENCTBYOWEM NoTeHuane npuMeciu.
KopoTtkonencTtsytowmii noteHuman. JJoHopbl 1 akuenTopbl B NOAYNPOBOAHNKAX. DKCUTOHBI.
[MonspoHbl.

Tema 7. MarHeTnam
KOHTpONbHas paboTta , NPUMepPHbIE BOMPOChI:

3anauun: Bolumcnntb TENNOEMKOCTb BbIPOXAEHHOMO NEKTPOHHOr0 rasa. Beluncnumtb 4actoty
nnasMeHHbIX konebaHwii. Bolumcnntb napamMarHUTHYO BOCMPUUMYMBOCTb 3IEKTPOHOB NPOBOAUMOCTM

YCTHbI onpoc , NpyMepHble BOMPOCHI:

Bonpockl: ObmeHHOe B3anmoeincTeue aiseHbepra. BaanmoneincTerne nokanmaoBaHHbIX MOMEHTOB
Yyepes 3NeKTPOHbI MPOBOAMMOCTU. MarHuTHas BOCNPUUMYNBOCTb B NPUBNMXEHUN
camocornacoBsaHHoro nong. ®asosbii nepexon, AnvHa CIMHOBON KOrepeHTHOCTU. CAMHOBbIE BOMHbI
B dpeppomMarHeTuke 1 aHTueppomarHeTke. TemnepatypHas 3aBUCUMOCTb HAMAarHU4EHHOCTN.

Tema 8. KonebaHusi KpUCTaniMyeckon peLueTku
[MpoBepka BbINOMHEHMS 3a0aHWNA , NPUMEPHbIE BOMPOCHI:

3anaHng k pasgenam: KonebaHusa nuHeinHon Lenoykun. Obwme cBOMCTBA HOPMasbHbIX KOOPAUHAT
TpexmepHoro kpuctanna. KesaHtoBaHue, ooHOHbI. Tennoemkocts. Mogens Lebas.
AHrapMoHuyeckune agpdeKTbl.

Tema 9. Bsaumopencresme ¢poHOHOB C BHELUHUMU NONAMMU
YCTHbI ONpoC , NPUMEpPHbIEe BOMPOCHI:

Bonpocebl: HgppakpacHoe nornolweHne ceeta. PaccesiHne ceeta Ha poHoHax. PaccesiHne
PEHTIFEHOBCKUX Nyyeit. dddoekT Meccbayapa

Tema 10. nekTpOoH-pOHOHHOE B3auMOoOencTeue
YCTHbI ONPOC , NPMMEPHbIE BOMPOCHI:

Bonpocebl: FamMunbToHMaH B3anMoaencTans. PaccesHne anekTpoHa Ha ooHoHe. NepeHopMmpoBka
30heKTMBHO Macchbl anekTpoHa. BaanMopeicTeme anekTpoHOB Yepes none OOHOHOB.

Tema 11. CBepxnpoBOANMOCTb
YCTHbI ONpOC , NPUMEpPHbIEe BOMPOCHI:

Bonpocebi: Mapa Kynepa. 9ddekTmeHbIn rammnbToHnaH bapavHa-Kynepa-LWpudpcpepa.
KaHoHn4eckoe npeobpasoBaHme borontobosa. CnekTp aneMeHTapHbIX BO30YXOEHWIA.
DHepreTuyeckas wesnb, KpUTnyeckas Temneparypa. JaepHas cnnHoeas penakcauusi.

Tema 12. CBepxnpoBOAHUKM BTOPOro poaa
YCTHbIA ONpoC , NPYMEpPHbIe BOMPOCHI:

Bonpocbi: YpasHeHus MmH3bypra-IlaHpay. [1Ba xapaktepHbix MacwTaba anvHbl. KsaHToBaHue
MarHWTHOro notoka. Buxpesas pewertka Abpukocosa. Kputnyeckne MarHUTHbIE Nons.

Tema 13. BbicokoTeMnepaTypHasa CBepXnpoBoAUMOCTb
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

3apayn: Bolumcnntb TENNOEMKOCTb KPUCTaNINYeckor peweTkn B mogenn ebas. Monyuntb
BblpaXeHue N5 SHepreTn4ecKon Wwenn B CBEPXNPoBogHuKe. [1ony4nTb BblpaxeHue ons
KoadpdomumeHTa nornoweHns ceeta KpUcTannmyeckom pelleTkon.
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YCTHbI onpoc , NpyMepHble BOMPOCHI:

BOHpOCbII OBONOLUNS CBONCTB OKCMA0B MEOU C JonnposaHMeEM. OcHoBHble Mmogenu B Teopun
BbICOKOTeMHepaTypHOIZ CBEepXnposoanMOCTH. HoBble BbICOKOTEMMNEPATYPHbIE CBEPXMNPOBOOHUNKN

Tema . UTorosas doopma KOHTpons
Tema . UToroeasi popma KoHTpons

[MprMepHble BOMPOCHI K 3a4€Ty N 9K3aMeHY:
PernameHT 6annbHO-PENTUHIOBON CUCTEMDI
[1] BbinonHeHwe npaktunyeckux 3agaHum 10
[2] YcTHBIE onpocbl 10

[3] KoHTponbHas paboTa 30

[4] 3ayeT / ak3ameH 50

Bonpochbl kK 3a4eTy B 7 cemecTpe

. Teopema bnoxa

. MpnbnuxeHne cunbHoOM CBA3M

. MpnbnmnxeHne cnaboii cBa3n

. [loBepxHOCTb Depmu

. KuHetnyeckoe ypaBHeHue.

. PacyeT TennonpoBoaHOCTH

. OdhpekT Xonna

. MarHeToconpoTueneHmne

9. CnuHoBbIV NapamarHeTuam Naynw.

10. OmnamarHeTtunam JlaHgay.

11. HopManbHbI CKMH-3ddekT. AHOManbHbIA CKUH-300OEKT.
12. 3aryxaHue JlaHpay.

13. [loHOpbI U akLenTopbl B NOAYNPOBOAHMKAX. DKCUTOHbI.
14. TlonsipoHbI.

15. ObmeHHOe B3aumopencTeue ManseHbepra.

16. CnvHOBbIE BOMHbI B 0eppoMarHeTnke N aHtugpeppomarHeTumke.

0O NO Ok~ WN =

Bonpocbl kK 9k3aMeHy B 8 cemecTpe

1. KonebaHus nuHeHo uenoykun. Obwme cBoicTBa HOPManbHbIX KOOPAMHAT TPEXMEPHOrO
KpucTtanna.

. KBaHTOBaHWe konebaHuii B kpucTtanne, OHOHbI.

. TennoemMkocTb OOHOHOB.

. Mogenb Lebas.

. MIHdppakpacHoe nornoweHune ceeta. PaccesiHne cBeta Ha (poOHOHax.

. 9ppekT Meccbayapa.

. [aMnnbTOHWAaH 3neKTPOH-OOHOHHOIO B3aUMOLENCTBUS.

. PaccesHue anekTpoHa Ha OOHOHeE.

9. BsaumopencTene anekTpoHOB Yepes none ooOHOHOB.

10. Mapa Kynepa. 9pdekTnsHbIn rammnbToHnaH bapavHa-Kynepa-LWpudpdpepa.
11. KaHoHu4yeckoe npeobpasosaHne borontobosa.

12. CnekTp anemeHTapHbIX BO3OYXAEHWA. DHepreTuyeckas wWenb, Kputniyeckas remneparypa.
13. flnepHas cnuHoBas penakcauusl.

14. YpaBHeHus ['vH3bypra-/laHnay.

15. OCHOBHblE MOZENM B TEOPUN BbICOKOTEMMEPATYPHON CBEPXMPOBOANMOCTH.

0O NO OV~ WN
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7.1. OcHOoBHas nuTeparypa:

1. CeepxnposoammocTb / B.J1. TnH36ypr, E.A. AHOpIOWWH. - 2-e n3g., nepepab. n gon. - M.:
Anbpa-M, 2006. - 110 c.: nn.; 60x90 1/16. - (Bubnmoteka COUN "pen n TexHonorum bynyuwero”).
(nepennet) ISBN 5-98281-088-6.

http://znanium.com/bookread.php?book=114620

2. baiikoB KO.A. ®usnka KoHAEHCUPOBAHHOro cocTtosiHns. M.: BuHoMm. JTabopaTtopus 3HaHwii. 2011,
293 c1p. ISBN: 978-5-9963-0290-1

http://e.lanbook.com/view/book/4372/

3. Nanpay J1.0., NIncpwmy E.M. TeopeTtuyeckas puamka. T.9 Ctatuctnyeckas comauka. Y. 2.
Teopus KOHAEHCUPOBAHHOIO COCTOSAHNSA. M.: duamatnut,

2004, 496 cTp. 4-e n3na., ctepeort., ISBN:5-9221-0296-6
http://e.lanbook.com/view/book/2235/

7.2. lononHutenbHasa nuteparypa:

1. AbpukocoB A.A. OcHoBbl Teopuun Metannos M. dunamatnut. - 2010. - 600 c.
http://e.lanbook.com/view/book/2093/

2. MaHTMaxep B.®. OnekTpoHbl B HEYNOPSAAOYEHHbIX cpedax. M. duamartnur. - 2005. - 232 c.
http://e.lanbook.com/view/book/2156/

7.3. UHTepHeT-pecypcChbl:

mMeToamnyeckmne matepuansl kadpenpbl TP - http://www.kpfu.ru/main_page?p_sub=8205
HoBsas anekTpoHHas 6ubnuoteka - http://www.newlibrary.ru

Ob6pasoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

caunT Kadpenpbl TeopeTnyeckon msnkn - http://www.kpfu.ru/main_page?p_sub=5721
9BC KHura®oHg - http://www.knigafund.ru

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnuHbl "KBaHToBas Teopus TBepaoro tena” npennonaraeTt UCNoNb30BaHMe
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

PerncrpaumnoHHblii Homep 6143014 DAEKTPOHHEH
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHble ayauTopun onsi NpoBeAeHNs NEKLMOHHbIX 1 NPAaKTUYECKMX 3aHATUIA.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHutio 011200.62 "®Pusunka" n npodounno NOAroTOBKN HE NPeayCMOTPEHO .
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