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Mporpamma ancumnnuHbl "KeaHtosas Teopus Teepabix Ten"; 03.03.02 ®duauka; npodeccop, A.H. (npodeccop) Koyvenaes 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 ocsoeHus ancumnnuHbl "KBaHToBas Teopus TBepabix TTeN" n3y4eHne OCHOB KBAHTOBOM
TEopun KpUCTaNIMYEeCKUX TBEPAbIX TES, OXBaTbIBAIOWEN COBPEMEHHYIO KOHLEMNLUMIO UX SNEKTPOHHbIX
CMNEeKTPOB, 3NEeKTPUYECKMX, MarHUTHbIX W TEMIOBbIX CBONCTB, TEMMO- U 3N1EKTPONPOBOAHOCTM
(BKNHOYAs CBEPXNPOBOANMOCTb)

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucumunnmnHa BkntodeHa B pasgen " 51.B.[0B.8 ducumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtefbHol nporpammbl 03.03.02 Puramka 1 0OTHOCUTCS K AUCLUMNIMHAM MO Bbibopy.
OcBavBaeTcs Ha 4 kypce, 7, 8 cemecTpbl.

OucumnnunHa (B3.0B.7) "KBaHToBas Teopusa 1Bepaoro tena" BXoAuT B BAPUATUBHYIO HacTb
npodpeccunoHanbHoro umkna (b.3). [ns ocBoeHns AncumnamHbl HE06X0AMMbI 3HAHWS OUCLMMNIINH:
Knaccudyeckasi U KBaHTOBas MexaHuka, sanekTpoanHamuka, cratuctnyeckas pusunka. OcsoeHve
AMCLUMNANHBI ByoeT cnocobCTBOBATL YCMNEWHON NPOheCCnOHaNnbHON AEATENBHOCTA, NO3BOMNT B
LanbHeWWweM n3dyyatb Kypcbl 06WeHay4HOro 1 NpogeCccMoHaNbHOMO LIMKIOB OCHOBHOM
obpasoBaTenbHON NporpaMMbl MarncTpaTypsl

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

B pes3ynbTarte 0CBOEHUA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MnK-1 CNOCOBHOCTBIO UCMONb30BaTh CNELMANN3NPOBAHHBIE 3HAHNS B
(npogpeccuoHanbHble obnactn om3nKn ons 0CBOEHUS NPOGUIbHBIX (OU3NYECKMNX
KOMMeTeHUmMN) OVCUMMINH
CNOCOBHOCTbIO NPOBOAUTL HayYHbIE NCCEAOBAHUS B
nK-2 n3bpaHHo 06nacTn aKCNepMMeHTanbHbIX U (1K)
T TUYECKUX OM3NYECKNX UCCneaoBaHWiA C NOM
(MPOCPECCMOHANBHBIE e0peTN4ecKy q)63 ect p ccnepnosa C NOMOLLbIO
KOMNETEHLIAN) COBPEMEHHO NPMBOPHOI 6a3bl (B TOM YUCNE CIOXHOMO
hr3nyeckoro 060pyaoBaHUS) N MHAOPMALMOHHBIX TEXHONOM A
C Y4ETOM OTEYECTBEHHOI0 U 3apybexXHOro onbita
AK-4 FOTOBHOCTbIO MPUMEHATL HA NPAKTMKE NPOCECCMOHANbHbIE
HaHUS TEOPUN N METOLOB CI HOCTbIO NPUMEHSITb H
(NPOCDECCMOHANbHBIE 3Ha eop €T040B CNOCOBHOCTbIO NpUMe a
KOMNETEHLIAN) NpakTMKe NPOCECCMOHaNbHbIE 3HAHUS U YMEHWNS, MONyYEHHbIE
MPU OCBOEHWM NPOOUNBHBIX OUINHECKNX OUCLUMANH
MK-5 CMOCOBHOCTBIO NONb30BaTbCS COBPEMEHHbBIMM METOAAMU
(npogpeccuoHanbHble 06paboTku, aHann3a n CUHTE3a PU3NYECKON NHCPOPMaLMN B
KOMMNEeTeHL M) n3bpaHHoI 0b6nacT PU3NYECKMX UCCNenoBaHuii
NnK-6 CNOCOBHOCTBLIO MOHUMATL M UCMONb30BaTh Ha NPaKTUKe
(npogpeccuoHanbHble TEOPETNYECKME OCHOBbBI OPraHM3auny N NNaHNpPOBaHNA
KOMMeTeHUmMN) hU3nYEeCKMX NCCNesoBaHni
OK-7
(0blWeKyNbTypHbIE CMOCOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHunto
KOMMeTeHuunn)
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNOCOBGHOCTbLIO MCMOMb30BaTh B MPOKECCUOHANBHON

Lncpp komneteHLUN

OrnkK-2 nesTenbHocTn 6a30Bble 3HAHWUS PyHAAMEHTalNbHbIX Pa3aenos

(NnpodpeccmoHanbHble MatemaTuku, co3naBaTb MaTeMaTMyeckme MoaeNy TUMNOBbIX

KOMNeTeHLUMW) NpodoeccuoHanbHbIX 3a4a4 U MHTePNPETUPOBaTh NOMyYEHHbIE
pe3ynbTaTbl C y4€TOM rpaHuL, NPUMEHUMOCTM MoLenel

ONK-5 CNOCOBHOCTbIO NCMONBb30BaTh OCHOBHbIE METOAbI, CMOCOObI 1

(MDOtHECCHOHANBHBIE cpencTBa nony4YeHns, XxpaHeHns, nepepaboTkm nHpopMaLmm 1

KOMMETEHLIMM) HaBbIKM PaboTbl C KOMMbIOTEPOM KakK CO CPEACTBOM yrpaBieHns

NHgoopmaLnen

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MONIOXEHNSI KBAHTOBOMN Teopun TeepOdbixX T€1, COBPEMEHHbIE cnocobbl onmcaHns ux
OCHOBHbIX CBOWCTB U SBMEHUN, B HUX npouncxogsawnx

2. IONXeH yMeTb:

BbIBOOUNTb CpOpMyﬂbI Ona BblMUCNEHNA MUKPOCKOMNYECKUX N MaKpOCKOMNYECKUNX XapakKTepUCTuK
TBEPObIX TEN N NX OTKNINKA HA BHEWHne BO30ENCTBUSA

3. DONXEH BnaneThb:
HaBblKaMW BblYNCJTIEHNSA OCHOBHbIX XapaKTepUCTUK TBepObIX TEN

4. nonXeH OEeMOHCTPUPOBaTb CNOCOBHOCTb Y FOTOBHOCTb:
K QanbHenwemy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKOCTb AMCLUMNANHBI COCTABNSET 8 3a4eTHbIX(ble) eanHuL(bl) 288 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIUMINHBI OTCYTCTBYET B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans Oonycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNAUHbI/MoOAyNS

Buabl n yachbl
Pasgen ayAuTOpHOM paborThbl,
Hepens VX TPy A0EMKOCTb Tekywue copmbl
N D‘"Kn":')v"lr;,l';"b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckumelllaboparopHble
u 3aHATUSA paborbl
Tema 1. OnekTpoH B
1 Neproan4eckom none. / 1-3 6 6 0
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
N OucumnnuHbl/ CemecTtp czzggr:a ™ T?g ﬁgg:)l(()ocm TeKi%:ﬁ,ﬁgprl
Moayns Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 2. Cuctema
2. MHOIMX 3NEKTPOHOB. / 4-5 4 6 0
Tema 3. KnHetunyeckme
3 laBneHms. / 68 6 : 0
Tema 4. MarHutHas
4. [BOCNPUMMYMBOCTb 7 9-10 4 4 0
MeTannos
Tema 5.
5. |[9nekTpoanHammka 7 11-13 6 6 0
MeTannos
Tema 6.
6. |/Tokann3oBaHHbIEe 7 14-15 4 4 0
COCTOSIHUSI 9N1EKTPOHOB
KoHTponbHas
7. |Tema 7. MarHeTnam 7 16-18 6 4 0 paboTta
Tema 8. Konebanus
8. |[Kpuctannuyeckom 8 1-3 6 6 0
peweTku
Tema 9.
B3aumogeicteume
9. (POHOHOB C BHEWHMMM 8 4-5 6 6 0
nonsiMm
Tema 10.
10.|9NeKTPOH-POHOHHOE 8 6-7 6 6 0
B3aMMoLencTeme
Tema 11.
1. CBepXxnpoBOANMOCTb 8 -9 6 6 0
Tema 12.
12./CBepxnpoBOOHNKN 8 9-10 6 6 0
BTOPOro poja
Tema 13. KoHTponbHas
13.|BbicokoTemMnepatypHas 8 10 6 6 0 paboTta
CBEpPXNpPOBOANUMOCTb
Tema . Itorosas OKk3ameH
doopMa KOHTpoOns 8 0 0 0
Ntoro 72 72 0

4.2 CopepxaHvue JUCLUMNUHbI
Tema 1. OnekTpoOH B NepMoan4ecKom norne.
JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):
Kpuctannnyeckas pewetka. Teopema bnoxa, obwume cBoincTea 6Gn0X0OBCKMX 3NEKTPOHOB.

npakTundeckoe 3aHsitne (6 yaca(os)):

AnekTpoHbl B cnabom nepnoamnyeckom noteHumane. Meton cunbHoi cBa3u.
Tema 2. Cuctema MHOrMX 3N1EKTPOHOB.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):
Cratuctuka. NosepxHoCcTb Pepmn. XuMUYeCckunii noTeHLman.
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npakrTudeckoe 3aHsitne (6 yaca(os)):
TennoemkocTb.

Tema 3. KuHeTnueckue siBfieHus .
JNIeKLMOHHOe 3aHsitne (6 4aca(os)):

ONeKTPOH kak BONHOBOW nakeTt. CKOpoCTb 1 yckopeHme. KuHetuyeckoe ypaBHeHme. [NpoBoanMocCTb.
TennonpoBoOHOCTb. ekt Xonna.

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

MarHeTtoconpoTtusneHue. PaccesiHne Ha npumecsx. CTONKHOBEHNS 3NEKTPOHOB. DNeKTPOHHas
PepMn-XNIOKOCTb.

Tema 4. MarHuTHasi BOCNPUUMYMBOCTb METaN/I0B

JNIeKLMOHHoe 3aHsitue (4 4aca(oB)):

CnuHoBbl napamarHetTvam Maynu. KBaHTtoBaHue opbuT B MarHutHoM none. dunamarHetnam JlaHpay.
npakTtnyeckoe 3aHsitne (4 yaca(os)):

OekT ne Naasa- BaH AnbgoeHa.

Tema 5. dnekTpoanHammKa MeTannos

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

HopMmanbHbIi CKMH-3dhdpekT. AHOManbHbIN CKUH-3gdpekT. CNMHOBBI PE30HAHC B MeTannax.
"enukoHbl. [lmanekTpuyeckas NpoHMLAEMOCTb B MPUOIMXEHNM CAMOCOrIAaCOBaHHOIO MONS.

npakTudeckoe 3aHsitne (6 yaca(os)):

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

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

Nokanuaauns anekTpoHa nNpv LanbHOAENCTBYOWEM NoTeHUMane npuMecu. KopoTkoaeicTByoWMiA
noteHumnan. [JoHOpbl U akLENTopbl B MONMYNPOBOAHUKAX. DKCUTOHBI. [TONSpoHbI.

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

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

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

ObmeHHoe B3anmoeiicTeue Mann3eHbepra. BaammoaeicTBme nokannm3oBaHHbIX MOMEHTOB Yepes
3NeKTPOHbI NPOBOANMOCTU. MarHUTHas BOCMPUMMYUBOCTb B NPUBNMXEHUN CAMOCOrIacoBaHHOMO
nonsi. ®as30Bblil Nepexon, ANnMHA CIMHOBOW KOrepeHTHOCTW.

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

CnuHoBbIE BOMHbI B heppoMarHeTvke 1 aHtudpeppomarHetuke. TemneparypHas 3aBMCcMMOCTb
HamMarHM4YeHHOCTW.

Tema 8. Kone6aHus KpUcTaninuyeckon peLueTku
JNIeKLMOHHOoe 3aHsiTune (6 4yaca(oB)):

KonebaHnust nuHeiHoi uenoykun. Obwme cBOMCTBA HOPMasbHbIX KOOPAUHAT TPEXMEPHOrO KpucTtanna.
KeaHToBaHMe, POHOHbI. TennoemMkocTb.

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

Mogzenb [ebas. AHrapMoHU4eckue agppekThl.

Tema 9. Bsaumopencresne ¢pOHOHOB C BHELUHUMU NONAMU

JNeKLMoHHoe 3aHsiTne (6 4yaca(os)):

WHppakpacHoe nornoweHne ceeta. PaccesHne ceeta Ha ooHOHax. PaccesiHne peHTreHOBCKUX
nyyen.

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

AdbdoekT Meccbayapa.

Tema 10. AnekTpoH-cpOHOHHOE B3auMoaencTeue

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

KTPOHHEBH
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["amMunbTOHMaH B3anmoaencTemd. PaccesHue anekTpoHa Ha ooHOHe. NepeHopMupoBka
900PeKTUBHON MACCbl aNEKTPOHA.

npaktnyeckoe 3aHsitne (6 4aca(os)):
B3avmopelicTBre anekTpoHOB Yepes3 none hOHOHOB.
Tema 11. CBepxnpoBOANMOCTb

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

Mapa Kynepa. 9dekTmBHbIN ramunbToHMaH bapanHa-Kynepa-Wpndpdepa. KaHoHn4eckoe
npeobpa3oBaHne borontobosa. CnekTp anemMeHTapHbIx BO3OYXAEHWA. DHepreTudeckas LWenb,

KpuTnyeckas Temneparypa.

npaktnyeckoe 3aHsitne (6 4aca(os)):
ﬂuepHaﬂ cnnHoBas penakcauus.

Tema 12. CBepXnpoBOAHUKM BTOPOro poaa
JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

YpaBHeHnus 'mH3bypra-JlaHpay. [1Ba xapakTepHbix Macwraba onuHbl. KBaHTOBaHME MarHMTHOro
notoka. Buxpesasi peweTtka ABprkocosa.

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

KpVITI/I‘-IeCKI/Ie MarHuTHble non4.

Tema 13. BoicokoTemneparypHas CBepXnpoBOANMOCTb
JNeKLuMoHHoe 3aHsiTne (6 4yaca(os)):

SBonounNst CBONCTB OKCMAOB Mean ¢ ponuposaHneM. OCHOBHbIE MOAENN B TEOPUM
BbICOKOTEMMEPaTypPHO CBEPXNPOBOAUMOCTM.

npakTnyeckoe 3aHsitne (6 4yaca(os)):
HoBble BbiIcOKOTEMMNEPATYPHbIE CBEPXMPOBOAHNKN

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

COCTOSAHNA 9NEKTPOHOB

YCTHOMY orpocy

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyAo0eMKOCTb ;‘:ﬂ%‘g‘;z)ﬁ:’:gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYeHTOB P
BbinonHeHne lMpoBepka
T 15 npakTn4eckKunx 4 BbINO/THEHUS
1, | €Ma 1. ONEKTPOH B 7 1-3  [3apaHwii 3afaHuit
nepuoamnyeckom norne. MOLroTOBKA K
2 YCTHbI on
YCTHOMY Onpocy c orpoc
BbinonHeHwne [MpoBepka
Tema 2. Cuctema
2. -
MHOMX 3NEKTPOHOB. 7 4-5 NPaKTU4ECKNX 6 BbINONHEHNSA
3agaHuin 3anaHui
Tema 3. KuHetnyeckune MNMoanrortoska K o
. : 7 -
3 ABNEHWUS. 6-8 YyCTHOMY Onpocy 6 YCTHbi onpoc
Tema 4. MarHuntHas
lMogroToeka K o
4. |BOCNPUMMYNBOCTb 7 9-10 coTﬂooMoona oc 6 YCTHbIN onpoc
MeTannos y y onpocy
Tema 5. BbinonHeHne MNMposepka
5. [9nekTpoanHamuka 7 11-13 |npakTnyeckmnx 2 BbINO/THEHUS
mMeTannos 3agaHunn 3apaHun
Tema 6
‘ lMogroTtoeka K -
6. [[lokannsoBaHHbIE 7 14-15 | 'OAroTOBKA 4 YCTHbIN 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
NnoAroToBka K
KOHTPOJIbHOWA 3 EZ%'LEZ”"H%
7. |Tema 7. MarHetvam 7 16-18 |pabote
lMogroToeka K o
YCTHOMY OMPOCY 3 YCTHbI onpoc
Tema 8. KonebaHus BbinonHeHne Mposepka
8. [KpucTtannuyeckoi 8 1-3  |npakTnyeckunx 4 BbINO/IHEHUS
peweTku 3agaHunn 3agnaHunn
Tema 9.
B3anmopeicrteme MonroToBeka K o
. 4- YCTHbI On
9 (OOHOHOB C BHELWHNMWA 8 5 YCTHOMY Oonpocy 8 c onpoc
nonsamm
Tema 10.
10.|9neKTpOH-OOHOHHOE 8 6-7 HCOTﬂBOJOBO';a g c 6 YCTHbIA onpoc
B3aMMoencTene y y onpocy
Tema 11. MoaroToBeka kK o
11. 7- YCTHbI On
CBepxnpoBoANMOCTb 8 9 YCTHOMY Onpocy 6 c onpoc
Tema 12. MoaroToBka kK
12./CBepxnpoBOOHNKN 8 9-10 CTHOMVY OMDOC 6 YCTHbIN onpoc
BTOPOro poga y y onpocy
noaroToBKa K
o KOHTPONbHas
Tema 13. KOHTPO/IbHOM 4 p(;6oggn a
13.|BbicokOTEMMNEpPATYpPHAS 8 10 |pabore
CBEepXnpoBOAVMOCTb Mognrotoska kK o
YCTHOMY OMPOCY 2 YCTHbI onpoc
Ntoro 72

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

MCI'IOﬂb3Y|'OTCF| cnenyoune oopmbl y‘-IEﬁHDVI pa6OTbIZ nekuunn, npaktTnHeckne 3aHATUA B rpynnax,
CaMOCTOATENbHAA pa60Ta CTyOeHTa (BbII'IOJ'IHeHI/Ie JOoMallHNX 3a,uaan7|), KOHCYyNnbTaUWMN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. ANeKTpPOH B Nnepuoanyeckom none.
MpoBepka BbIMONHEHNS 3a4aHUiA , TPUMEPHbIE BOMPOCHI:

3anaHus k pasgenam: Obwume cBoiicTBa HNOXOBCKUX ANEKTPOHOB. DNEKTPOHBI B CNabom
nepuoaunyeckom noteHumnane. Meton CuUnbLHON CBA3MW.

YCTHbI ONpocC , MpUMEpPHbIE BOMPOCHI:

Bonpocbl: Kpuctannnyeckas pewetka. Teopema bnoxa, obwume ceoicTea 610X0BCKMX 3/1EKTPOHOB.
AnekTpoHbl B cnabom nepuoamnyeckom noteHumane. Meton cunbHon cBa3u.

Tema 2. Cuctema MHOrUX 3/1€EKTPOHOB.
[MpoBepka BbINONHEHNS 3a4aHWIA , NPUMEPHbIE BONPOCHI:

3apaHuns Kk pasgenam: Ctatuctuka. lNMoeepxHoctb PepMu. XMmyeckunin noteHuman. TennoemMkocTb.

Tema 3. KuHetnueckue siBneHus.
YCTHbI ONpOC , NPMMEPHbIE BOMPOCHI:
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Bonpocbl: KnHeTtnyeckoe ypasHeHue. [poBoauMocTb. TennonpoBoLHOCTb. SpdekT Xonna.
MarHeTtoconpoTtueneHune. PaccesiHue Ha npumMecsx. CTONKHOBEHUS 3N1€KTPOHOB. DNEKTPOHHAs
PepMn-XNIOKoCTb.

Tema 4. MarHuTHasi BOCNPUUMYMBOCTb METaN/10B
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

Bonpocbi: CnvHoBbI NnapamarHeTam Naynu. KsaHtoBaHme opbuT B MarHMTHOM none.
HunamarHetnam JlaHpay. OdpdoekT ne Naasa- BaH AnbgpeHa.

Tema 5. SnekTpoagMHaMMKa MeTannoB
MNpoBepka BbINONHEHUS 3a4aHWIA , TPUMEPHbBIE BONPOCHI:

3anaHus K pasgenam: HopManbHbI CKUH-9ddeKT. AHOManbHbI CKUH-a¢pdpekT. CNnHOBBIV
pe3oHaHc B MeTannax. ['envkoHbl. [dunanektprnyeckas NpoOHMLAEMOCTb B MPUONNXKEHNN
camocornacoBaHHoro nons. Nna3meHHble konebaHns. 3aTtyxaHue JlaHpay. SkpaHMpoBaHue nNons
npumecn. HopManbHbIA CKUH-3dpeKkT. AHOManbHbI CKUH-3¢pdpekT. CNNHOBLIA PE30HaHC B
meTannax. [enukoHbl. [nanektpuyeckas NpoHNLAEMOCTb B NPUOAMXEHUN CaMOCOrnacoBaHHOro
nons. Nna3meHHble konebaHns. 3aTtyxaHue JlaHoay. OkpaHMpoBaHMe Nons NPUMeECHK.

Tewma 6. JlokannaoBaHHble COCTOSAHUSA 3NIEKTPOHOB
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

Bonpochl: Jlokannzauunsa anekTpoHa npu 4anbHOOENCTBYOWEM NoTeHUMane npumecu.
KopoTtkogencTtsyowmii noteHuman. JJoHopbl 1 akuenTtopbl B NOAYNPOBOAHNKAX. DKCUTOHBDI.
[MonsapoHbl.

Tema 7. MarHeTnam
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3apaun: Bolumcnutb TeNN0EMKOCTb BbIPO>XOEHHOIro 3/IeKTPOHHOro rasa. Bbluncnntb 4acToTy
nMnas3MeHHbIX konebaHuit. Bolumcnutb napamarHNTHyO BOCNpUNMYNBOCTb 3N1IEKTPOHOB NMNPOBOONMOCTH

YCTHbI 0npoc , NpyMepHble BOMPOCHI:

Bonpockl: ObmeHHoe B3anmMoneincTeue anseHbepra. BsanmonencTerne nokanmaoBaHHbIX MOMEHTOB
Yyepes 3MeKTPOHbI MPOBOAMMOCTU. MarHuTHasi BOCNPUMMYNBOCTD B NPUBNMXEHUN
camocorfiacoBaHHoro nonsi. @asosblii nepexom, AnvHa CIMHOBO KOrepeHTHOCTN. CMMHOBbIE BOMHbI
B cbeppomarHeTuke n aHTudeppomarHetuke. TemnepartypHasi 3aBMCMMOCTb HaMarHUYeHHOCTH.

Tema 8. KonebaHus KpucTaninuyeckon peLueTku
[MpoBepka BbINONHEHWS 3a4aHWIA , NPUMEPHbIE BONPOCHI:

3anaHus k pasgenam: KonebaHus nuHeinHon Lenoykun. Obwme cBOCTBA HOPMasbHbIX KOOpAUHAT
TpexmepHoro kpuctanna. KeaHtoBaHve, poHoHbI. Tennoemkoctb. Mogens [ebas.
AHrapmoHunyeckme agpdekThbl.

Tema 9. Bsaumopencrsme ooOHOHOB C BHELLUHUMU MONSIMMU
YCTHbIV ONPOC , MPUMEPHbIE BOMPOCHI:

Bonpocobl: iHdpakpacHoe nornoweHne ceeta. PaccesHue ceeta Ha ooHoHax. PaccesHne
PEHTrEHOBCKMX Nyyei. dddoekT Meccbayapa

Tema 10. AnekTpoH-cpOHOHHOE B3auMoOencTeue
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

Bonpochbl: NamnnsTOoHMaH B3aumogenctens. PaccesiHve anekTpoHa Ha gooHoHe. [NepeHopmMmpoBka
apdpekTBHOM Macchl anekTpoHa. Baanmonencreve anekTpoHOB Yepes rnosie OOHOHOB.

Tema 11. CBepxnpoBOoAUMOCTb
YCTHbIA ONpoC , NPYMEpPHbIe BOMPOCHI:

Bonpocebi: Mapa Kynepa. 9dpdekTmeHbln rammunbToHnaH bapavHa-Kynepa-LWpudpdpepa.
KaHoHnyeckoe npeobpasoBaHme boronobosa. CnekTp aneMeHTapHbIX BO30YXOEHWIA.
SHepreTuyeckas Wenb, KpUTnyeckas temneparypa. AnoepHas cnMHoBas penakcauusi.

Tema 12. CBepXnpoBOAHUKM BTOPOro poaa
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

Bonpocbi: YpasHeHus MmH3bypra-IlaHpay. [1Ba xapaktepHbix MacwTaba anvHbl. KsaHToBaHue
MarHWTHOro notoka. Buxpesas pewertka Abpukocosa. Kputnyeckne MarHMTHbIe Nons.
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Tema 13. BbicokoTemnepatypHasi CBepXnpoBOAUMOCTb
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

3apaun: Bol4mcnutb TENIOEMKOCTb KPUCTANIMYECKon pewweTkn B Mogenn Oebas. Monyuuntb
BblpaXeHne ns aHepreTuyeckon Wenm B CBEPXnNpoBogHuKe. MonyynTb BbipaxeHue ong
KoadodomumeHTa nornoweHnsa ceeta KpUCTaninyeckom peLueTkon.

YCTHbI 0Npoc , NpYMepHble BONPOCHI:

Bonpocbl: OBontoumsi CBOWCTB OKCUAOB Meau ¢ AonvposaHneM. OCHOBHblE MOLENW B TEOPUM
BbICOKOTEMepaTypHOI CBEPXMPOBOAMMOCTU. HOBbIE BEICOKOTEMMEPATYPHbIE CBEPXMPOBOLHUKM

Tema . UToroesas popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:
PernameHT 6annbHO-PENTUHIOBON CUCTEMDI
[1] BoinonHeHwne npaktunyeckux 3agaHum 10
[2] YcTHBIE onpocbl 10

[3] KoHTponbHas paboTa 30

[4] 3ayeT / ak3ameH 50

Bonpochbl kK 3a4eTy B 7 cemecTpe

0O NO Ok~ N =

. Teopema bnoxa

. MpnbnuxeHne cunbHoOM CBA3M
. MpnbnuxeHne cnaboi cea3n

. [NoBepxHOCTb Depmu

. KuneTtunyeckoe ypasHeHue.

. PacyeT TennonpoBoaHOCTH

. OhpekT Xonna

. MarHeToconpoTtusneHve

9.

CnuHoBbI NapamarHeTam Maynu.

10. OnamarHetnam JlaHpay.

11. HopManbHbI CKMH-3ddekT. AHOManbHbIA CKUH-30DOEKT.

12. 3aryxaHue JlaHpay.

13. JJoHOpbl 1 akuenTopbl B NONYNPOBOAHUKAX. DKCUTOHbI.

14. TlonsipoHbI.

15. ObmeHHOe B3anmopelicTane Man3eHbepra.

16. CnvHOBbIE BOMHbI B 0eppoMarHeTnke N aHtugpeppomarHeTumke.

Bonpocbl kK 9k3aMeHy B 8 cemecTpe

1.

KonebaHus nuHeHo uenoykun. Obwme cBoicTBa HOPManbHbIX KOOPAUHAT TPEXMEPHOrO

Kpuctanna.

0O NO O~ WN

. KBaHTOBaHMe konebaHwuii B Kpuctanie, gQOOHOHbI.

. TennoeMkocTb OOHOHOB.

. Mogenb Nebas.

. MIHdbpakpacHoe nornoweHune ceeta. PaccesiHne ceeta Ha (poHOHaXx.
. 9ppekT Meccbayapa.

. [aMnnbTOHMAaH anekTPOH-OOHOHHOrO B3aMMOLENCTBUS.

. PaccesHue anekTpoHa Ha OOHOHeE.

9.

BsavnMopeiicTBue aneKTPoHOB Yepes none OOHOHOB.

10. MNMapa Kynepa. 9ddekTneHbIn rammnbToHnaH bapavHa-Kynepa-LWpudpdpepa.
11. KaHoHu4yeckoe npeobpasosaHne borontobosa.
12. CnekTp aneMeHTapHbIX BO30YXOEHUN. HepreTnyeckas Lwesb, KpUutmyeckas temneparypa.
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13. oepHas cnivHoBas penakcauus.
14. YpaBHeHus [mH3bypra-flaHpay.
15. OCHOBHbIE MOZENM B TEOPUN BLICOKOTEMMEPATYPHON CBEPXMPOBOANMOCTH.

7.1. OcHOBHas nuTteparypa:

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

2. baiikos KO.A. ®u3snka KoHAEHCUPOBAHHOro coctosiHms. M.: BuHoM. JTabopaTtopus 3HaHwmit. 2011,
293 c1p. ISBN: 978-5-9963-0290-1

https://e.lanbook.com/reader/book/70766/#1

3. HaeblnoB A.C. KBaHTOBasi MexaHuka: y4ebHoe nocobue. - CN6: BXB Metepbypr, 2011. - 704 c.
http://znanium.com/bookread.php?book=351130.

7.2. JlononHuTenbHasa nuteparypa:

1. Nanpay 1.0, Nincpwny E.M. Teopetnyeckas dusuka. T.9 Ctatuctmyeckas cmsmka. Y. 2. Teopusa

KOHAEHCMPOBAHHOIO COCTOAHNSA. M.: duamarnut,
2004, 496 cTp. 4-e uaa., crepeor., ISBN:5-9221-0296-6
http://e.lanbook.com/view/book/2235/

2. NaHTMaxep B.®. OnekTpoHbl B HEYNOPAAOYEHHbIX cpenax. M. duamartnur. - 2005. - 232 c.
http://e.lanbook.com/view/book/2156/

7.3. UHTepHeT-pecypcChbl:

MeToamnyeckmne matepuansl kadeapbl TP - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6ubnuoteka - http://www.newlibrary.ru

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

canTt Kagpenpbl TeopeTmnyeckon guankm - http://www.kpfu.ru/main_page?p_sub=5721
9BbC KHura®oHg - http://www.knigafund.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbBI(MOAYNSA)

OcBoeHune gncumnnuHbl "KBaHToBas Teopusa TBepabIX Ten" npegnonaraeT NCNONb30BaHNE
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:
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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
HanpasneHnto 03.03.02 "Pusuka" n Nnpodomnio NOAroTOBKN He NpeayCMOTPEHO .
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