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I. Heaun n 3axa4y JUCHUTLIAHBI
«®Du3nKa KOHJIEHCUPOBAHHOTO COCTOSIHUS» SBISIETCA OJHOM M3 0000maromuX (PU3NYECKUX JUCLIH-
IUIMH W TIPEAIONaracT 3HAHWE OCHOB KJIACCUYECKOM MEXAHUKH, TCOPHM IOJIA, HEPEIATHBUCTCKON
KBAaHTOBON MEXaHWKH, TEPMOJWHAMHUKU U CTaTUCTUYECKON (DPU3HMKH, a TaKk)Ke OCHOB BCEX pa3JICIIOB
BBICILIEH MATEMATUKH.
Henun kypca
Lensro kypca «Pu3nKa KOHIEHCUPOBAHHOIO COCTOSIHUS» ABJIACTCS 03HAKOMIICHHE C OCHOBHBIMU UJIC-
SIMU U IPEJIIOCBUIKAMHU, JIEKALMMHU B OCHOBE OIIMCAHUS U MPUPO/Ibl KBAaHTOBBIX kHKocTel. [loka3aTh
IIPUYMHBI, 00YCIIaBIMBAIOIINE U3MEHEHHE MHOTUX (PU3MUECKUX CBOMCTB KPUCTAJUIMUECKUX TBEPIBIX
TeJI, BKJIIOYas HAHOKPHCTAIIMUECKOe cocTosHue. [lokazaTh MEeXAUCIUILUIMHAPHBIA XapakTep (HU3UKU
TBEPJIOro TeJla U €€ MPHUKIAJHBIX acCleKTOB. Bo30yuTh HHTEpeC acHUpaHTOB K CHUHTE3y 3HaHWM, MO-
JYYEHHBIX B Kypcax o01Iei, TeopeTndeckoil pu3uKu 1 (U3NKHA KOHJICHCUPOBAHHOTO COCTOSIHUSI.
3agauu Kypca
BripaboTats y crienpanicta HaBbIKA PAKTHYECKOTO MCIIOJIb30BAaHMS METOJIOB, IPEAHA3HAYCHHBIX JIJIS
MaTEeMaTHYeCKOro MOJEIUPOBaHUS U ONMCAHUS NOBEJCHNS KBAaHTOBBIX KHJKOCTEH, UMEIOIUX OecKo-
HEYHOE YHCJIO CTETIEHEH CBOOOIBI.
I1. Mectro nucuuminnsl B crpykrype OIIOIT
HuctumumHa «Pu3nka KOHISHCHPOBAHHOTO COCTOSHUS BXOIUT B BAPUATHBHYIO YacTh OOIICHAYYHO-
ro nukia OIIOII. M3ydeHne pasnenoB Kypca IpearoyiaracT UCIOJIb30BAHUE MOJYYEHHBIX OCHOBHBIX
3HAHWW, YMEHUN M KOMIIETEHIIMI Ha MOCIenyoeM ypoBHE o0pa3oBanus. i n3ydyeHus AUCLHUILIM-
HbI, HEOOXOUMBI 3HAHUS U YMEHHSI U3 YMTaeMON Ha MIIAJIIINX Kypcax.
I11. TpeGoBaHusA K pe3yIbTaTaM OCBOCHMS AMCIUIIIHHBI
IIponiecc n3yueHust IUCUUILIMHBI (MOJYJIs) HalpaBieH Ha (OpMUPOBAaHUE CIIETYIOIUX KOMITETEHIIMNA:
- CnocoOeH MCTOIb30BaTh CHEIMATH3UPOBAHHBIC 3HAHUS B 00JIACTH (U3UKHU TSI OCBOSHUS TPOQIITb-
HbIX pusuueckux gucuumumd (ITK-1).
Ilepeyens muIaHNpyeMbIX pPe3yJIbTATOB 00y4YeHHS N0 JUCIUIIHNHE , COOTHECEHHBIX C HHANKATO-
PaMH JOCTHKEHUS] KOMIIeTeHIIHI

Komnerenius TIK-1

Nunukatoper komriereH- MJIKnki.1 CrnocobeH mpoBOIUTh aHAIU3 HAYYHBIX JAHHBIX, PE3yJbTaTOB
HKCIIEPUMEHTOB M HAOIIOEHUH, UCTIOIB3YS CIEIUATU3UPOBAHHBIC 3HAHUS

1207
t B 00J1aCTH (PU3UKU U aCTPOPUIUKH.

PesynbraTel 00ydueHuss  3uaem: OCHOBOIIOJIATAIOLINE MPUHLIUIIBI, TOHATHS U THUIIOTE3BI, JIeXKAallUe B
OCHOBE OIHCaHUs KBAaHTOBBIX KHJIKOCTEH.

Ymeem: anexkBaTHO COMOCTABIIATH JJAHHBI KOHKPETHBIN Mpolecc crnocody
€ro onucaHus (BbIOOp ypaBHEHHS).

Braoeem: meronamu pelieHHs COOTBETCTBYIOIIMX YpaBHEHUH B TpeOye-
MOM NPUOJINKEHHUH.

IV. Coaep:kanne u cTPYKTYpa IMCHUILJIMHBI (MO1YJIs1)

OO0BeM JUCHMIUTMHEI COCTABIISIET 4 3aUETHBIX eNUHUIBI, 144 yaca, B ToM yuncie 99 yaca KOHTaKT-
HOM pabOTHI.

3aHATUS TPOBOIATCS TOIHKO B OYHOW (opMe O0O0ydeHHs] ¢ MPUMEHEHHEM AUCTAHIIMOHHOTO KOH-
TPOJISI CAMOCTOATENBbHOM paboThl cTyaeHToB uepe3 DMOC daxkynpTeTa. DNEKTPOHHONW M AUCTAHIIMOH-
HOM GopM 00yueHHs HE MpeTycMaTpUBaeTCsl.

Ha npaktuueckyto noarotroBky orsogutcst 30 ay IUTOPHBIX YacOB.

dopma MPOMEKYTOUHOU ATTECTALUN: IK3aMEH.



4.1. Coz[epma}me AUCHUILIMHBI, CTPYKTYPHUPOBAHHO€ MO0 TeEMaM, ¢ YKas3aHUEM BUAOB
y‘lCﬁHle 3aHSATHH M OTBEJIEHHOI0 HA HUX KOJMYECTBA aKaJeMH4YeCKHUX YacoB

Ne | Paz- C Bc s Bunsr yaeOHOM paboTHI, DopMBI TEKY-
/m | Jex | e er | HUX | BKIIOYas CaMOCTOATENBHYIO pa0oTy OO0ydYaroluXcCs , MpaKTHyde- | IIEero KOHTPOJII
ouc- | M O | IIpak- CKYIO IIOATOTOBKY U TPYIOSMKOCTb yCIEeBAaeMOCTH;
OUIT | € 49a | THde- (B gacax) ®dopwma mpo-
MHBI/T| C | CO | cKad MEKYTOUHOMH
KonrakrHas pabora mpenogasarens ¢ o0ygaro- | Camocrtos-
eMBl T B | IIOI- aTTeCTallu
IIUMUCS TeJbHAs
p ro- (no cemecm-
pabora
TOBKa Jlexuuu Cemunapckue =~ KoHcypranuu pam)
00y- /mpaKTUYECKUe
qaro- /mabopaTopHbIe
IIUX- 3aHATHUSA
csl
1 1-9 7 144 30 50 34 1 19 [IpakTuue-
CKoe 3ania-
HHE, DK3a-
MEHaIMOH-
HbIC OUJICTHI
Hroro: 144 30 50 34 1 19

4.2. IlnaH BHeayIMTOPHOIi CAMOCTOSATEILHOH PadoThl 00YUAIOIIMXCS MO TUCHHUIIJIHHE

Cemectp HasBanue CamocrosTenbHas padbora oOyvaronuxcs  OneHouHoe | YueOHO-
pasnena, Te- CPEICTBO METOAUYE-
CcKoe obec-

Bun camo- Cpoxku BbI- Tpynoem-

MBI CTOSITENIbHOU | TTOJTHEHHUS KCTb (4ac.)
paBoThI IeYeHue ca-
MOCTOSITEIIb-
HOM pabOoTHI
1 Tema 1-9 3amanue B ITocie HpOP'I— 19 I[GMOHCTpa— Ucrounuku wus3
Buje 3agaun | ACHHBIX TCM 1M TOTOBBIX OCHOBHOM u

peleHni JIOTIOJTHUTEIb-
HON JuTeparty-
pel 1O TeMme
MPaKTHICCKIX
3ansTuii; O0pa-
30BaTeIbHbIC
pecypcel,  1o-
CTYIIHBIE o
JIOTUHY U Tapo-
JII0, TPEJOCTaB-
nsembiM  Hayu-
HOW OmbOIMoTE-
kot UT'Y.

4.3. Conep:xxaHue y4eOHOro MaTepuaJia
Conep:xanue pa3iesioB ¥ TeM JUCHUNIMHBI
1. BropuuHoe KBaHTOBaHHME
[IpencraBnenne yncen 3anoiHeHus. BonHoBas QyHKIMs B peACTaBICHUH Yncen 3anonHenus. Coot-
BercTBHE co IlIpeaumHrepoBcKoil (OPMYTUPOBKON KBAaHTOBOW MexaHWKU. Omeparopbl POXKICHUS U



YHUUYTOXXEHHUA. ['aMWIBTOHMAH CUCTEMbI B3aUMOAECHCTBYIOIUX YaCTUL] B UMITYJIbCHOM IIPOCTPAHCTBE.
BropuyHoe kBaHTOBaHME BOJHOBBIX (PyHKUWH. ['aMUIBTOHHMAH CHUCTEMbI B3aMMOACWUCTBYIOIIUX Ya-
CTHI] B KOOPIANHATHOM IIpecTaBieHuH. Oneparop IOTHOCTH YKCIIa YaCTHULL.
[TpyHUIMIT TOXKAECTBEHHOCTH OJMHAKOBBIX YaCTHUI B KBAHTOBOM MexaHUKe. CUMMETpUYHAsI BOJIHOBAs
bynkuusa s 6o3e-cucreM. Ilonarue uucen 3anonHeHus. BoiaHoBas GyHKLUSA cuUCTEMBbl B MpEACTaB-
JIEHUM 4yucen 3anojHeHus. lIpencraBieHre BTOPUUHOrO KBAHTOBAHUS Ul TUHAMUYECKUX IE€PEMEH-
HbIX. Orneparopsl pokIAeHHUs U yHUUTOKeHHs. KBaHToBaHHbIe BoJIHOBbIe QyHKUuH. IIpeacraBnenue
Bboromto6oBa asi aiIUTUBHBIX, OWHAPHBIX, ..., S-KPATHBIX TUHAMHYECKHX BelW4MH. lIpeacraBienue
['eit3enOepra sl KBAHTOBAHHBIX BOJHOBBIX (DYHKITHH.

2. MOHOHBI B KpHCTAJLIAX
@DOHOHBI B OIHOMEPHOM KpucTasuie. [loTeHnnanbHas sHeprus 0OJHOMEPHOM Lienodku aromoB. Ilepe-
XOJl K KOJJIEKTUBHBIM IepeMeHHbIM. DyHknus Jlarpanxka uist OAHOMEPHON LIENOYKU aToMOB. DyHK-
uusa [Namunbronnana. KBantoBanue (mepexoja k kBaHTOBoM MexaHuke). [lepexon k onepaTopam pox-
neHus U yHuutoxxeHust. @oHoHbl. OCHOBHOE U BO30YKAEHHOE COCTOSIHUE.

3. MoHOHHAA TENJ0eMKOCTh TBEPAbIX Tel.
CBoboaHas sHeprust GOHOHHOTO ra3za. Brrunciaenne cBoOOIHONM 3HEPrUM B YACTHBIX CIIydyasX: a) HU3-
KH€ TeMIepaTypbl; 0) BEICOKHE TEMIIepaTyphl; B) CpEIHUE TeMIepaTypbl (MpuOimxeHus DHHINTeHa
u Jle6as, remneparypa [ebas, GoHOHHAS TEIIOEMKOCTb).

4. CaepxrekydecTb. KBanTOBas ;KMAKOCTH. CrIeKTPbI 603€BCKOI0 THIIA.
Konnencauusa boze-DitHiuTeiina. MojenpHblii raMUIbTOHUAH B NMPUOIMKEHUH MAPHOTO B3aUMOJICH-
CTBHSI JUIsI 003€-CUCTEMBI B MIPEJICTABICHINH BTOPUYHOTO KBaHTOBaHUs. [Tonxox boromoboBa B ananm-
3€ MOYTH UAEATBHOro 003e-raza ¢ KOHJEHCATOM. BBIBOJ CIEKTpa 3jIeMEHTapHbIX BO30YKIEHUI J1aH-
Hol cuctemsbl. [Ipeo6pazoBanue boroao6oBa onepaTopoB poXkKAECHUS U YHUUTOXeHUd. [luaronanusa-
1Usl TaMUIbTOHUAHA B3aUMOJICHCTBUM. Y CIOBUS BO3HUKHOBEHUSI CBEPXTEKYUECTH B IIOYTH HJI€aNb-
HOM 0o3e-raze. PacnpeneneHre aToMOB IO UMITYJIbCY B AaHHOM cucteme. [ToHATHE BOIMHOBON (yHK-
LIMY KOHJIEHCAaTa U IJIOTHOCTU MOTOKA KOH/EHCATa.
[ToHsATHE CBEPXTEKYUYECTH KBAHTOBOM >KHUIKOCTH. Y CIOBHE BOZHUKHOBEHHS CBEPXTEKydecTH s 00-
3e-xuaKocTu. CBepxTeKydas U HOpMajbHasi KOMIIOHEHTa KUAKOCTU. CBsI3b HOPMaJIbHOM KOMITOHEH-
ThI KHMJIKOCTH C Ta30M HOPMaJIbHBIX BO30Y kaeHNH. DOHOHHAS U POTOHHAS INIOTHOCTH.

5. KBaHTOBBIEC BUXpEBbIe HUTH
TepMmoaeHaMuueckoe paBHOBecHE Bpallaronerocs tena. Bpamartomuiics renuit 1. Tepmoaunamuye-
CKO€ YyCJOBHE BO3HHMKHOBEHMs BUXPEBOW HHUTH B CBEpXTeKydel kommoHeHTe renus |l Bo Bpararo-
miemcs cocyne. KBantoBanue OHcarepa BUXpeBOM HUTH. PacnpeneneHue CKOpOCTH CBEpXTEKyden
KOMITOHEHTBI BOKPYT' BUXPEBOM HUTH MPOU3BOJIbHON (hopMbl. KpuTHueckass CKOpOCTh YIJIOBOTO Bpa-
nieHust. [Ipenen TBepAOTENBHOrO BpalleHUs] CBEPXTEKyuell KOMIOHEHTHI. [IoHsITHE BUXPEBBIX KOJIEI
KaK 0co0Oro THMa 3y1eMeHTapHbIX BO30yxaeHuil renus Il. CKopocTh IBMKEHUS U 3aKOH JUCIEPCUU
JUIsL BUXPEBOTO KOJIbIA POU3BOJIBHOTO pauyca.

6. DJIEKTPOH B KPMCTAJUINYECKO peméTKe.
OneKTpoH B nepuoaudeckoM nojue. Teopema brmoxa. DHepretuueckuii cnektp. Konuenuus depmu-
xunkoctu Jlanaay. IloBepxHocts @epmu B Metaie. OOUMii B KHHETHYECKOT0 ypaBHeHus. Pere-
HUE KMHETUYECKOTO YPaBHEHHUS JJIi U30TPOIHOTO MeTajljla B MPUOIMKEHUN YIPYTHUX CTOJIKHOBEHMH.
DIIEKTPO- U TEIUIONPOBOJHOCTD.

7. CBepXnpoBOIUMOCTH
BBIpOKJIEHHBIN «TOYTH uicanbHbl» depMu-ra3 ¢ NPUTHKEHHEM MeXAy dacTuuamu. [IpaBriibHbIN
Y4€TB3aUMOJEHCTBHS YacTUL] C IPOTHUBOIOIOKHBIMU UMITYJIbCAMH U CIMHAMU B MCXOJHOM TaMUJIb-
toHuaHe. [lepexoa kK HOBBIM OmepaTopaM POXKACHHS M YHUUYTOKEHHUS KBa3H4acTull. BapuanunoHHbIN
npuniun boroiro6oBa. /lnaronanuszanus raMuIbTOHHAHA. JHEPrUsi OCHOBHOTO COCTOSIHUS. DHepre-
Tuyeckas 1menb. CrekTp Bo30yKACHHBIX COCTOSHUM, OLIEHKA JUTMHBI KOppersinuy. TemneparypHas 3a-
BHCHUMOCTb SHEPreTU4ECKOM 11enu. TenaoeMKocTs.

8. ®eppoMarHeTHMKHU U aHTH(EPPOMATHETHKH.

MakpoCKONIMUYECKNE XapaKTEPUCTUKU MarHUTHBIX BEIIECTB. MarHuTHbeIM aunois. Hamarnuues-

HocTh. BocnipunmunBocts. KpuBas HamaranuuBanus. Knaccudukanus mMarHeTukoB. J[mamarHeTHKH.



[Mapamarnetnku. deppomarneTuku. ATOMHass MarHATHAsI CTPYKTypa KPUCTAIUIOB. AHTH(EppoMarHe-
tuku. Oeppumarnetriku. OCHOBHOE COCTOsSIHUE aHTH(eppoMarHeTuka. MarHuTHas cTpykrypa. Mar-
HUTHAs TOJPEIIETKA. BUABI MAarHUTHBIX CTPYKTYp. METOa MOJICKYJISIPHOTO TIOJISl B TCOPHH aHTU(DEp-
pomarsHeTuzMa. MarHOHHBII CHEKTP.
9. ®ynknusi 'puHa MAKPOCKONUYECKOH CHCTEMBI.

YpaBHEHUS IBUKEHUS Ui TeH3eHOEPTOBCKUX OMEPaToOpoB M UX CBOMCTBA. |'aMUIIBTOHMAH CHCTEMBI
B3auMoiecTByroIMX yactuil. Oyuknus ['puna. Cesa3p hyHknuu ['puHa ¢ MaTpuiiel IMIIOTHOCTH, pac-
npejesieHne 4yactull 1no umnyibcam Oynkuus ['puHa B ummynbCHOM mpejactaBienud. Hopmupoka
byukun ['puna. OnpeneneHue sHepreTudeckoro crnektpa no ¢pynkuuu ['puna. Oyukuus ['puna une-
anpHOro ®depmu-raza. BrluncieHHe TEPMOAMHAMHYECKUX BEIUYHMH C MOMOIIbI0 (yHKIuU [puHa.
®yukiusa ['pyHa B peICTaBICHUN B3aUMO/ICHCTBHUS.

4.3.1. [lepeyeHb CEeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Ne | Nepaznena u HanmeHnoBaHue ceMHHapOB, Tpyno- OLeHOYHbIE CPENICTBA dopmupye-
TEMBI IUC- | MPAKTHYECKHUX U J1aOOPaTOPHBIX eM- MBbIE KOMIIE-
LUTLTHHBI pabor KOCTb TEHIIUN
(Momys) (dacen)

1 2 3 4 5 6
1. | Tema 1 BropuuHoe kBaHTOBaHE 4 3amaHue Ha CEMHUHAPE B [K-1
BUJIE 331a4U

2. | Tema 2 @DOHOHBI B KpHUCTAIIaX 4 3ajaHue Ha CEMHHApE B IK-1
BUJIE 334U

3. | Tema 3 DOHOHHAS TEIUIOEMKOCTh TBEP- 4 3anaHue Ha CEMHUHAPE B [K-1
JIBIX Tell BUJIE 331a4U

4. | Tema 4 CBepXTeKy4ecTb. 4 3anaHue Ha CEMHHApE B IK-1
BUJIE 337a4H

5. | Tema 5 KBaHTOBBIE BUXpEBBIE HUTH 4 3ajlaHue Ha CEMHHAPE B IK-1
BUJIE 33/1a4HU

6. | Tema 6 DNEeKTPOH B KPUCTATITUIECKOM 4 3ajaHue Ha CEMUHAPE B IIK-1

peméTke BUJIE 334U
7. | Tema 7 CBepXnpoBOANMOCTh 4 3azlaHue Ha CEMHHAPE B IK-1
BUJIE 334U

8 | Tema 8 deppoMarHeTuku U antudep- 4 3ajaHue Ha CEMUHAPE B IIK-1
POMarHeTHKH BUJIE 33/1aYHU

9 | Tema9 ®ynkuusa ['puna 5 3azaHue Ha CEMHHAPE B IK-1
BUJIE 334U

4.3.2. Ilepevyenn Tem (BONPOCOB), BBIHOCHMBbIX Ha CAMOCTOATEJIbHOE H3yYeHHE CTYICHTAMH B
aMKax camocrTosTesabHoil padotsl (CPC)

Ne Tema Bun camo- 3agaHue Pexomennye- | Hacol
HeT CTOSITEITb- Mas TuTepa-
HOW paboTHI Typa
1 Bropuunoe kBanToBanne | Bueaynu- | UreHue oCHOBHOM M J0- Hcrounnku us 4
TOpHasi, pe- | MOJHUTEIBHOU TUTEpaTy- OCHOBHOM U
IIEHUE 3a- | PbI JIOTIOJTHU-
Jaaq TEJIbHOM JIN-
2 @DOHOHBI B KpUCTAILIAX Bueaynu- | UreHue OCHOBHOM U J10- TepaTypsl MO 4
TOpHasl, pe- | MOJHUTEIBHOU IUTEpaTy- TEeM€ MPaKTH-
IIEHUE 3a- | PbI YECKHUX 3aHs-
a4 THI




3 ®oHoHHas TeIIOeMKOCTE | BHeaynu- | UTeHue 0oCHOBHOM U 10-
TBEPABIX TeII TOpHAas, pe- | MOJTHUTEIbHOU JIUTEepaTy-
LIEHUE 3a- | PBI
a4
4 CBepXTEKy4eCTb. Bueayau- | UreHue OCHOBHOM U J10-
TOpHAas, pe- | MOJHUTEIBHOM JIUTEpaTy-
LIEHUE 3a- | PBI
a4
5 KsantoBbie ~ Buxpesble | Bueaynu- | UreHue oCHOBHOM U J0-
HHATH TOpHAas, pe- | MOJHUTEIbHOU JIUTEepaTy-
LIEHUE 3a- | PBI
a4
6 DIIEKTPOH B KPUCTAJLIH- Bueaynu- | Urenue OCHOBHOM U J10-
4eCKOIl penéTke TOpHAas, pe- | IMOJIHUTEIBHOU JIUTEepaTy-
LIEHUE 3a- | PBI
a4

4.4. MeronuyecKkue yKa3aHus 10 OPraHM3alMU CAMOCTOSATEIbHOM Pa0d0ThI CTY/IEHTOB

B pasnmene 4.3.2 cryaeHTam i CaMOCTOATENBHOIO yriyOJEHHOTO M3Y4YeHUS AUCIUIUIMHBI (TIapali-
JICNTBHO C JICKIMSIMU) MPEUIararoTcs 3aauu M0 U3ydaeMbIM paszzenaMm u rpaduk ux usyueHwus. [Ipen-
I0JIAraeTCs, YTO CTYACHT CaMOCTOSITEIIBHO M3yYUT JOTOJHUTEIbHBIC Taparpadsl 10 MPOHICHHON Te-
Me, IPEJICTAaBJICHHBIC B JIUTEpAType U3 II. 5, a 3aTeM PEUIUT NPEJIOKEHHBIC TEOMETPHUCCKUE 3a]1auu.
OreHKa caMOCTOSITETTHHON PabOTHI CTYIEHTOB MPOBOAUTCS B BUJE KOHTPOJIBHBIX OMPOCOB HA MPAKTHU-
YECKHX 3aHATHSX.

4.5. [IpumepHasi TeMaTHKa KypCOBBIX padoT
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO HATUCAHHUE KYpPCOBBIX padoT.

V. YueOHo-MeTOANYeCcKOe U MHPOPMALTMOHHOE o0ecnedeHne I CHUTITHHbI
a) CIIUCOK JIUTEPATYPBI

OCHOBHas JIUTEpaTypa

1. Enudanos, I'. 1. ®usuka tBepAoro tena [IaeKTpoHHBIN pecypc]: yuel. mocodue / T'.

. Enudanos. - Mocksa : Jlans, 2011. - 288 c. - Pexxum nocryna: 9bC "Uznarensctso "Jlanp". - He-
orpanmd. npoctyt. - ISBN 978-5-8114-1001-9

2. Casenbes, U.B. Kypc o6meit pusuku. B 3-x 1. T.3. KBanToBas ontuka. AtomHas ¢pusuka. duzu-
Ka TBEPJIOTO Tena [ DIeKTpOHHBIN pecypc] : yued. mocodue: / M. B. CaBenbes. - Mocksa: Jlans, 2011. —
318 c. - Pexxum noctyna: ObC "M3garensctBo "Jlanp". - Heorpanuu. noctym. - ISBN978-5-8114-
1211-2

3. Kotkumn, I'. JI. JIekmuu 1o cratucTuveckor (pusuke: y4ued. mocooue st crya. By3oB / . JI. KoTkuH.
- M. ; MxeBck: Perymsp. u xaotuu. nuHamuka, 2006. - 189 c. - ISBN 5-93972-257-1 (20 5k3.)

JIOTIOJTHUTENIbHAS IUTEPATYpa

1. JTannay, JI.JI. Teopetuueckas pusuka [Tekct] : yued.mocobue ans ctya.¢us.cuem.yu-to:B 10T. /
JleB aBunoBud Jlannay, EBrennit Muxaiinosud Jlndmmir;, J{aBunosuu Jlannay; Muxaitnosuu Jlug-
i, [lerpoBud [MutaeBckuii. - 3-e u3z.,crep. - M. : @usmarnut. — T.IX : Cratuctuueckas ¢pusu-
ka.Y.2:Teopust kouaencupoBarnaoro cocrosiaust / E.M. JIudmrum, JI.IT.ITuracsckuit; [Tox
pen.JLILIIuraeBckoro. - 3-e u3f.,crep. - 2001. - 493 c. ; 22cm. - ISBN 5922101242. — (10 5k3.)

2. Ao6pukocoB, A.A. OcHoBBI Teopuu MeTaiuioB [TekcT] : [ ¢us. cremr. By30B] / A.A. AOPUKOCOB. -
M. : Hayka, 1987. - 519 c. — (59Kk3.)



0) eproIUIECKUE H3TaHUS
- HET .

B) CIIMCOK aBTOPCKUX METOAUYCCKUX pa3pa60T01< - HECT

) 0a3bl JaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIE ¥ TIOMCKOBBIE CUCTEMBI
http://library.isu.ru/ - Hayunast 6utarorexa UT'Y;

O6pasoBaresbHbIe PECYPChl, JOCTYIHBIE MO JIOTHMHY M IapoJIio, MpeaocTaBisieMbiM HaydHoit
6ubmmnorexoi UI'Y:

e https://isu.bibliotech.ru/ - U3 «bubnuoTex»;

e http://e.lanbook.com - DBC «M3matenscTBO «JlaHbY;

e http://rucont.ru - 3BC «PykoHT» - MeXOTpacieBas HaydHass OHOIMOTEeKa, copeprKamas onud-
POBAHHbIE KHUTH, IEPUOANIECKUC U3IaHHUsI M OTICIbHBIC CTAThH 10 BCEM OTPACIISIM 3HAHHIA, a
TaKXe ayanuo-, BUJA€0-, MyJIbTUMEAHA COPT U MHOTOE JIPYTOE;

e http://ibooks.ru/ - OBC «AiiOyKcy»- HHTEpHET peCypchl B CBOOOTHOM TOCTYIIC,

VI. MatepunajibHO-TEXHHYECKOe o0ecnevyenne JUCHUMINHbI

Y4ueOHast ayiuTopHs 11 IpoBeaeHNs 3aHaTuil. Ha JeKuusax MOryT HCIOIb30BaThCsl MyJIbTUME-
IUITHBIE CPECTBA: MPOEKTOP, MEPEHOCHOH dKpaH, HOYTOYyK. Vcnosbp3oBaHe riio0aibHON KOMIIbIO-
TEPHON CETU MO3BOJISIET 00ECIIEUUTh JOCTYITHOCTh UHTEPHET-PECYPCOB U PEAIU30BATh CAMOCTOSITEIb-
HyI0 paboTy crynentoB. Ha Qakyibrere umMeeTcs KOMIbIOTEPU3UPOBAHHAS ayJUTOPHUs, MpeaHa-
3HAaYEHHAs /ISl CAMOCTOSITEIBHON pabOThI, C HEOTPAHUYCHHBIM JIOCTYTIOM B MHTEpHET.

VII. O6pa3oBaTe/ibHbIC TEXHOJIOTHH

3az1atm H3JI0KCHUS U N3YUCHHA AUCHUILIMHBI pECAIU3YIOTCA B CICAYIONIUX (bopMax JACATCIIBHOCTH

® JICKIIMM, HAUOCJICHHBIC HA MOJTY4YCHUC HCO6XOI[I/IMOI71 I/IHq)OpMaHI/II/I, n €€ HCIIOJIB30BAaHUC IIPpU
pELIEHNN IPAKTUYECKUX 3a/1ay;

® IIPAKTUYECKHE 3aHATHUS, HAINPABICHHBIE HAa AaKTHBU3ALUIO I03HABATEIBHOW JESTEIBHOCTH
CTYACHTOB U an/I06peTeH1/1${ HMHU HAaBBIKOB PCIICHUA MPAKTUYCCKUX U HpO6J’I€MHI>IX 3aj1a4,

® KOHCYJIbTAllUU —€XKEHEJIEIBHO IS BCEX JKENAIOIIUX CTYACHTOB;

e caMoOCTOsITeNIbHAsi BHeayJuTOpHas paboTa HampaBlieHa Ha MPUOOPETEHHWE HABBIKOB
CaMOCTOSITENILHOTO PELIeHMs 33/1a4 10 AUCLUILINHE;

o TGKYIHI/Iﬁ KOHTPOJIb 3a ACATCIBHOCTBIO CTYACHTOB OCYIICCTBIISICTCA Ha IPAKTHYCCKUX
3aHATHIX

VIII. OneHo4yHble MaTepHAJIbI 11 TEKYILIEr0 KOHTPOJISA M IPOMEKYTOYHOM aTTeCTALNHU
@DOHJ OLIEHOYHBIX CPEJCTB MPEJCTABIEH B IPUIIOKEHUH.
®dopma MpoBeACHU TPOMEKYTOUHOM aTTECTAIUN — JK3aMEH.
Bormpock! Tekyniero KOHTpoJs:
1.IlpencraBnenue yucen 3anodHeHus. BomHoBas GyHKIHMS B IPEICTABICHUH YMCET 3aMTOJTHEHHS.
2. OnepaTopsbl pOKACHUA U YHHUTOXKEHHUS.
3. ['aMHJIbTOHHAH CUCTEMBI B3aMMOJICHCTBYIOIIMX YAaCTULl B KOOPJMHATHOM IpejacTaBieHuu. 4. Omne-
paTop IJIOTHOCTH YUCJIA YaCTHUIL.
4. IlpeacraBieHre BTOPUYHOT'O KBAHTOBAHUS JIJIs1 TUHAMUYECKHX MEPEMEHHBIX.
4. llpencrasienue ['eitzenOepra 1jist KBAHTOBAHHBIX BOJTHOBBIX (DYHKIIHH.
5. IlpeobpazoBanue boroito6oBa onepaTopoB poXkKAECHUS U YHUUTOKESHUS.
6. Jlnaronanu3amus raMuJIbTOHHAHA B3aUMOACHCTBUM.
7. lloHATHE CBEPXTEKYYECTH KBAHTOBOW KHIKOCTHU. Y CIOBHE BO3HMKHOBEHHUS CBEPXTEKYy4ECTH IS
003e-KUIKOCTH.




8. CepxTekyyas 1 HOpMajibHasi KOMIIOHEHTA KUKOCTH.

9. ®OHOHBI B OITHOMEPHOM KPHUCTAILIE.

10.ITloTeHumanbHas YHEPrus OAHOMEPHOM LIENOYKH aTOMOB. Ilepexo/ K KOJUIEKTUBHBIM [TEPEMEHHBIM.
11. ®ynkuus 'puna. @yuxuus 'puHa B npeacTaBIeHUN B3aUMOIEHCTBUS.

IIpuMepHBbIi IepeyeHb BONPOCOB U 3aJaHUM K IK3aMeHy

1. TIlpencraBnenue yucen 3anojHeHUs. BonHoBas GyHKIMS B IPEICTABICHUU YMCEN 3aIl0JI-HEHUS.
CootserctBue co lpeaunrepoBckoii (OpMyTHPOBKON KBAHTOBON MEXaHUKH.

2. OmnepaTtopsl pOKICHUS U YHUUYTOKCHHUS.

3. T'aMuUIBTOHMAH CHCTEMBI B3aUMO/ICHCTBYIONINX YaCTUIl B UMITYJIbCHOM IPOCTPAHCTBE.

2. BropuuHoe KBaHTOBaHHE BOJHOBBIX (PYHKUIMNA. ['aMUIBTOHMAH CHCTEMBI B3aMMOCHCTBYIO-ILIUX
YacTHI] B KOOPJIMHATHOM TpeicTaBiieHnu. OnepaTop MIOTHOCTU YUCIIA YACTHIL.

3. IlpuHIMO TOXAECTBEHHOCTH OJUHAKOBBIX YaCTUI[ B KBaHTOBOW MexaHuke. CHUMMeTpUuHas
BOJIHOBast (QYHKIHS I 603€-CHCTEM.

4. Tlonstue uncen 3anonHeHus. BomHoBas QyHKIMS CHCTEMBbI B MPEACTABICHUN YUCEI 3a-TIOJTHEHUS.
[IpencraBineHne BTOPUYHOTO KBAHTOBAHUSA ISl TIMHAMHYECKUX MEpeMEeHHBIX. Omne-paTopsl poOKIeHUS
Y YHUUTOXEHUSI.

5. IlpuHUMN TOXKJIECTBEHHOCTH OJIMHAKOBBIX YACTHI[I B KBAHTOBOW MEXaHUKE. AHTHUCUMMET-pUYHAS
BosHOBas (yHKuus A Gepmu-cucrem. [loHstre yrcen 3amoiHeHus.

BonHoBas (yHKOHMS cHCTEMbl B TPEACTABICHHHM YHUCENI 3amoiHCHHS Ui DepMu-CUCTEM.
[IpencraBinenre BTOPUUHOIO KBAaHTOBAHUS IJIs1 IMHAMUYECKHUX ITepeMEHHbIX. OnepaTopbl poXKACHUS U
YHHUUYTOXEHHS.

6. Konneuncanus boze-DuHiTeliHa.

7. MonenbHBI TaMWIBTOHHAH B TPUOIDKEHUM IApHOTO B3aWMOJACUCTBHS I 003€-CHCTEMBI B
MPEACTABICHUN BTOPUYHOTO KBAHTOBAHUSI.

8. BbIBO/ criekTpa 3JeMEHTapHBIX BO30YKIEHUN i1 003€-CUCTEMBbI B MPEICTABICHUNA BTOPUY-HOTO
KBAaHTOBAHUS.

9. IIpeobpazoBanne boromo6oBa onepaTopoB POKICHUS U YHUUTOXKEHUS. Y CIIOBUSI BOSHUKHO-BEHUS
CBEPXTEKY4ECTH B IOUYTH HJIeaTbHOM 003e-Ta3e.

10. [maronanmuzaiusi raMUJIbTOHHMAHA CBEpXTeKyder cucteMbl. [loHsSTHE BOMHOBON (DYyHKIIHH
KOHJICHCATa U IUIOTHOCTH MTOTOKA KOHJEHCcaTa

11. TlonsiTHe CBEPXTEKYyUECTU KBAHTOBOM KUIKOCTH. Y CIIOBUE BOZHUKHOBEHUSI CBEPXTEKY-UYECTH IS
003€-KUIKOCTH.

12. CeepxTeky4ass W HOpMajbHas KOMITOHEHTa JXHUIKOCTH. CBSI3b  HOPMAJIBHONH KOMITOHEH-THI
KHUJKOCTHU C Ta30M HOPMAJIbHBIX BO30YKaeHN. DOHOHHAS M POTOHHAS TNIOTHOCTH

13. Pacmpenenenrie CKOpOCTH CBEPXTEKyuel KOMIIOHEHTHI BOKPYT BHXPEBOW HUTHU IPOU3-BOJIBHOM
dopmbl. Kputuyeckas cKopocTh yriaoBoro BpaimieHus. llpemen TBepAOTENbHOrO BpallleHUs
CBEPXTEKYUY€i KOMITOHEHTBHI.

14. BBIpOXKACHHBIN «IOYTH HAeaNbHBIY DepMu-Ta3z ¢ MPUTSHDKEHHEM Mexay dactunamu (Mojenb
BKIII).

15. IlpaBuibHBINA yueT B3aUMOJEHCTBUS YacCTHI] C MPOTUBOIOJIOKHBIMU UMITYJIbCAMU U CHU-HAMU B
HWCXOHOM raMujibTOHHaHe. [lepexor K HOBBIM oreparopaM pPOKACHUS U YHHUUTOXKECHHS KBAa3UYACTHIL
(Bapuanuonnsiii mpunnun boromro6osa.) nins @epmu yactuil.

16 Jluaronanm3anus ramuiabToHHaHa Mogens BKII

17. ®oHOHBI B oAHOMEpPHOM KpucTaiie. [loTeHnnanbHas SHEpPrusi OAHOMEPHOM ILIEMOYKH aTOMOB.
[Tepexoa K KOJJIEKTUBHBIM MEPEMEHHBIM.



IIpuMep TecTOBBLIX 3aJaHUH JIsA NPOBEPKH C(POPMHPOBAHHOCTH KOMIIETEHIUH, YKa3aHHBIX
Bbimie B ILIII:

1. TIpeoGpazoBanue boromao6oBa onepaTopoB poxkIeHUs U YHUUYTOXEeHHS bo3e cucrem

o a} =ch(8,)b] +sh(8,)bZ, Bepuviii omeem
o a} =cos(8,)b] +sin(8,)b,
o a: = ch[ﬁ'u)b:

2. CBs3b BEIIMYMHBI UICTH C TEMIIEPATYyPOH MEepexoa B CBEPXIPOBOIHHUKE.
e T_.=0.57A BepHo
e T.=05A
o T = A

3. CHeKTp doHOHOB B OIHOMCPHOM KPpHUCTAJIIC aKYyCTHYCCKAA BETBb.
ez(p) =c#p BepHo
oz(p) =c*p’
oc(p) =c*p?

4. Tamunpronmad ['eiizenOepra 11 heppoMarHeTHKOB
o H=]X_.,.55 J<0 Bepno
o H=]% ;.55 J>0
e H =f2¢.f,j:=- 5:'5}'

Pazpaboruunku: no1eHT kadeapsl Teoperndeckoil pusuku  C.B. JIoBiios

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapsl 001Ie u kocmudeckoit puzuku UT'Y
«_ 22 » _wmapra 2024 .

[Tporokon Ne _8 , 3aB. xadempoii % B.JI. Ilanepuprii

Hacrosimmasi mporpamMMa He MoO:KeT ObITH BOCIPOHM3BeleHA HHU B Kakoii ¢opme 0e3

NpeABapPUTEJIbHOI0 NMCHbMEHHOI0 paspelieHust kadeapbi-pa3padoTynka NporpaMmsl.



