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I. Hean v 32124 TUCUUILJIAHBI
«Du3nka KOHICHCUPOBAHHOTO COCTOSIHHS SBJISICTCS OJHON M3 0000mIaronmx (pU3NYECKUX JTUCIH-
IUIMH Y TPEAIOJAracT 3HaHHE OCHOB KJIACCUYECKOM MEXAHUKHU, TEOPHUM I0JIs, HEPEIATUBUCTCKOMN
KBAaHTOBOW MEXaHWUKH, TEPMOJAMHAMUKHA W CTATUCTHYECKOW (PU3MKH, a TaKK€ OCHOB BCEX Pa3/IeiioB
BBICIICH MAaTEMaTUKU.

esan kypca
Lenpio kypca «Pu3nKa KOHIEHCUPOBAHHOTO COCTOSIHUS SIBIISIETCS O3HAKOMJICHHE C OCHOBHBIMH HJIE-

SAMH Y TIPEIIOCBUIKAMM, JIEKAIMMHU B OCHOBE OITMCAHMs U TPUPOJBI KBAHTOBBIX JKUAKOCTEN. [okazaTs
NPUYHHBI, 00YCJIaBIMBAIOIINE U3MEHEHHE MHOTHX (DU3MYECKHX CBOMCTB KPUCTAJUIMYECKHX TBEPIBIX
TeJI, BKJIIOYas HAaHOKPHUCTAIMYECKoe cocTosiHue. [1oka3aTe MeKIUCUUIUIMHAPHBIA XapakTep (GU3UKU
TBEPJIOTO TeJla U €€ MPUKIATHBIX aCIIeKTOB. Bo30yIuTh MHTEpEC acIMPaHTOB K CUHTE3Y 3HAHHMA, MOy -
YEHHBIX B Kypcax 00ILel, TeopeTudecKol PU3UKU U (PU3UKHU KOHIEHCUPOBAHHOTO COCTOSIHHUS.
3anaum kypca

BeipaboTath y cnenuanicta HaBbIKM MPAKTHYECKOr0 UCIOIb30BAHUS METO/I0B, IPEIHA3HAUYEHHBIX IS
MAaTEMaTUYCCKOTr0O MOJACIIMPOBAHUS U OIMMUMCAHUA IMOBCACHUSA KBAHTOBBIX )KI/II[KOCTef/'I, HUMCIOIIIUX Oecko-
HEYHOE YMCJIO CTENEeHEeH CBOOOBI.

I1. Mecto qucuuninnsl B crpykrype OIIOIT
Jucuunmuinia «®u3nka KOHIEHCUPOBAHHOTO COCTOSHUS» OTHOCUTCS K AUCLUILIUHAM, (OPMUPYEMBIM
y4acTHHKaMu 00pa30BaTeIbHOTO Mpolecca. M3ydeHue pas3zienoB Kypca npernonaraeT uCoib30BaHNue
MOJYYEHHBIX OCHOBHBIX 3HaHWH, YMEHMH M KOMIIETEHLMH Ha MOCJIEIYIOLIEM ypOBHE 0Opa3oBaHUS.
HJIH HU3YyUYCHUS NUCHUILIINHEIL, HCOGXOI[I/IMBI 3HAaHUA U YMCHUA U3 YHUTAaEMOM Ha MIIaJIUX Kypcax AUC-
nurIuH TeopeTndeckon GU3UKH.

I1I. TpeOoBaHus K pe3y1bTaTaM OCBOCHHS JMCIUILTHHBI
ITepeyenn miIaHMpyeMbIX pe3yJIbTATOB 00y4eHH M0 JUCHHUILINHE, COOTHECEHHBIX ¢ HHIMKATO-

aMH I0CTHKEHHMS KOMIIeTeHIM

Kommerenmnusa [TIK-1: CrocoGeH ucnonap30BaTh CHEIUATN3NPOBAHHBIC 3HAHUS B 00J1aCTH
¢u3uk U QUBMKM KOHICHCHPOBAHHOTO COCTOSHHS IS OCBOCHHS MPO-
(GUIBHBIX PU3NUECKUX AUCIUILINH.

Hupukaropel komnereH-| UK, 11 [Ipumenser (usnko-mMareMaTH4ecKuii ammapar B cdepe cBoei

n npohecCUOHATLHON eI TeIbHOCTH

PesynbraTel 00yueHuss | 3uaem: OCHOBOIIOJIATAIOIIME IPUHLUIIBI, TOHATHS M TUIOTE3bI, JIeXkKallue B
OCHOBE OIHCaHUs KBAHTOBBIX KHJIKOCTEH.

Ymeem: anexBaTHO CONOCTABIIATH JTAHHBIA KOHKPETHBIM IpoIecc crocody
€ro onucaHus (BbIOOp ypaBHEHHUS).

Braoeem: meronamu pelieHus COOTBETCTBYIOLIMX ypaBHEHUH B TpeOye-
MOM MPHUOJIUKEHUH.

IV. Conep:xanue U CTPYKTYpa IMCUMILIMHBI (MOYJIs1)

OO0BeM IHMCIUILUIMHEI COCTABIIIET S5 3aueTHRIX eauHuIl, 180 yacoB, B ToM unciae 103 yaca KOHTAKT-
HOU paboTBHI.

3aHATHS TPOBOJATCS TOJBKO B OUYHOM (opme oOyueHus ¢ MPUMEHEHHEM IUCTAHIIMOHHOIO
KOHTPOJISI CAMOCTOSITENIbHON paboThl cTyaeHToB uepe3 DUOC ¢akynpTeTa. DIEKTPOHHONW U AMCTaH-
IIMOHHOW opM 00yUEHUS HE TTPETyCMaTPUBACTCS.

Ha nmpaktuueckyro noaroTroBKy OTBOAUTCS 34 ayIUTOPHBIX Yaca.

dopma TPOMEKYTOUHON aTTECTAIlMU: 3aUET.



4.1.

Coaep:kanue TMCUMIUVIMHBI, CTPYKTYPUPOBaHHOE IO TeMaM, ¢ yKa3aHHeM BH/0B
Y4eOHBIX 3aHATHH M 0TBEJICHHOT0 HA HUX KOJMYEeCTBA aKaleMUYEeCKHUX YaCOB

Ne | Pa3- | C| Bc "3 Buabl yueGHOI paboThI, ®DopMEI TEKy-
o/m | gen | e | er | HUX | BKJIIOYas CAMOCTOATEIBHYIO paboTy OOydaromuXcs , IpaKTH4e- | [Iero KOHTPOJIL
Iuc- | M | O | TIIpak- CKYIO IIOATOTOBKY U TPYIOSMKOCTb YCIIEBaeMOCTH;
ou- | € | 4Ya | Thde- (B gacax) dopma mpome-
M- | ¢ | CO | cKad KYTOYHOH art-
KonrakTHas pabora npenoaasarens ¢ o0y4aroum- | CamocTosi-
HB/ | T B | mon- TeCTallH
MHUCA TCJIbHAas
TEMBI | P ro- (no ceme-
pabota
TOBKa Jlexnun Cemunapckue | Koncynbranmnm cmpam)
00y- /MpaKTHYECKHE
qaro- /mabopaTopHbIe
KX~ 3aHITHUS
csl
1 1-9 |7 |180 |34 50 34 1 51 IIpakTrue-
CKoe  3aja-
HHC, DK3aMC-
HaIMOHHBIE
OUIIeTHI
HUroro: 180 |34 50 34 1 51

4.2. Il.1aH BHEAYAUTOPHOM CaMOCTOSAITE/IbHOM Pa0d0ThI 00y4AKOIIUXCH M0 JUCHHILIHHE

J€ 3aJa4u

JCHHBIX TEM

peleHuit

OHUs TOTOBBIX

Cemectp HazBanue CamocrositenpHas pabora odydaronuxcst | OnieHounoe | YueOHo-
aznena, Te- TB METOANYE-
Pasiiena, 1Cgyn  camo- Cpoku  BbI-| Tpyno- CpeACTBO eToxR 6e
MBI . K ne-
CTOSITEJIbHOW | TOJIHEHUSI €MKCTb cioe obectre
YeHUE Ccamo-
paboTsl (dac.) CHHC caMo
CTOSTEIHbHOU
paboThI
7 Tema 1-9 3ananue B BU- |[locne mpoii- 51 Hemonctpa- |Mcrounuku u3

OCHOBHOH H
JOIIOJTHUTEIb-
HOH uTepary-
pBI
HPaKTUYECKUX

1o TEME

3ausatuii; OO0-
pa3oBareib-
HBIE PECYpCHI,
JIOCTYITHBIE TIO
JIOTUHY W Tia-
poJIIO0, IpeIo-
CTaBJISIEMBIM
Hayunoit 6u6-
JINOTEKON
ury.

4.3. Conep:xxanue y4eOHOro MaTepuaJia




Conep:xanue pa3iesi0B U TeM JUCHUNIIHHBI

1. BropuyHoe KBaHTOBaHHE
[IpencraBnenue uncen 3anonHeHus. BonHoBas GpyHKIMs B IpencTaBiIeHUH uncen 3anoiHenus. Coor-
BercTBue co IlIpeamHrepoBckoil GOpMYITUPOBKON KBAaHTOBOM MeXaHMKU. Omeparopbl POKICHUS U
YHUUTOXEHUSA. ['aMUIIbTOHMAH CUCTEMbI B3aUMOACHCTBYIOIIUX YACTHUI] B UMITYJIbCHOM MPOCTPAHCTBE.
BtopuyHoe kBaHTOBaHHME BOJIHOBBIX (yHKIMHA. ['aMUIBTOHMAH CHUCTEMBI B3aMMOJICHCTBYIOIIMX Ya-
CTHUI] B KOOPJIMHATHOM TipeacTaBieHnu. OnepaTop MmI0THOCTHA YUCIIA YACTHIL.
[IpuHIUIT TOKAECTBEHHOCTH OJMHAKOBBIX YAaCTULl B KBAHTOBOW MexaHuKe. CHMMeTpHUYHasi BOJIHOBAsI
¢byukuus s 6o3e-cuctem. Ilonstre yncen 3anonneHus. Bonnosas GyHKIMS CUCTEMBI B IPECTABIIE -
HUU 4yncen 3anojHeHus. [IpencraBienne BTOpUYHOrO KBAaHTOBAHUS JUISl TUHAMUYECKUX TEPEMEHHBIX.
Omneparopsl pokJIeHUS ¥ YHUUTOKeHU. KBaHTOBaHHBIC BOTHOBBIE QyHKimu. [IpencraBnenne boro-
m000Ba Ui aAIUTUBHBIX, OWHAPHBIX, ..., S-KPATHBIX AMHaMU4Yeckux BeauuuH. IIpencrasinenue [eit-
3eHOepra 1yl KBAaHTOBAaHHBIX BOJIHOBBIX (DYHKIIMH.

2. MOHOHBI B KPUCTALIAX
@OHOHBI B OTHOMEPHOM KpucTajuie. lloTeHnuanbHas 3Heprust OXHOMEPHOM LeoYKH aTtoMoB. Ilepe-
XO0J1 K KOJUICKTUBHBIM NepeMeHHbIM. DyHkuus Jlarpanxka s OAHOMEPHOM 1enO4YKU aToMOB. DyHK-
uusa 'amunpronnana. KBantoBanue (mepexoj K KBaHTOBOM MexaHuke). Ilepexon k omepatopam po-
KJIeHUA U YHUUYTOXKeHUs. DOHOHBI. OCHOBHOE U BO30YXAEHHOE COCTOSIHUE.

3. ®oHOHHAas TEII0EMKOCTh TBepIAbIX Tel.
CBoOoanas sHeprusi HOHOHHOTO Ta3a. Beruncinenne cBOOOAHON YHEPTUU B YACTHBIX CIydasX: a) HU3-
KHe€ TeMIepaTypbl; 0) BEICOKHE TEMIIEpaTypbl; B) CpeHUE TeMIepaTypbl (IpuOImKeHus: DUHIITeHA
u Jle6as, remneparypa [lebas, hoHOHHAS TETUIOEMKOCTB ).

4. Caepxrekyuectb. KBanTOBasi KMAKOCTH. CrieKTPbI 003€BCKOI0 THIIA.
Konnencanus boze-DitHmreitHa. MoJiebHBIN TaMIVIBTOHWAH B MPUOJIM)KEHUN MApPHOTO B3aUMO/IEH -
CTBUS JIs1 003€-CUCTEMBI B MPEAICTABICHIH BTOPUYHOTO KBaHToBaHMs. [logxon boromoboBa B anamm-
3€ MOYTHU HJiealbHOro 003e-ra3a ¢ KOHJAeHcaToM. BbIBOJ criekTpa 3/ieMeHTapHbIX BO30YX ACHUN JaH-
Holi cuctemsbl. [IpeoGpazoBanue boromao6oBa onepaTopoB poxkIEHUS U YHUUTOXXEHUS. Jlnaronanusa-
Y TaMWIbTOHHAHA B3aUMOJCUCTBUM. Y CIIOBUS BO3HMKHOBEHHS CBEPXTEKYYECTH B IOYTH WJ€ANb-
HOM Oo3e-raze. Pacnpenenenre aToMOB M0 UMITYJIbCY B AaHHOW cucteme. [loHsTHe BOIHOBON (QyHK-
LMY KOHJIEHCATa U IUIOTHOCTU MOTOKA KOHJICHCATA.
IlonsTe CcBEepXTEKy4eCTH KBAaHTOBOW >KMJKOCTH. YCJIOBUE BO3HMKHOBEHMSI CBEPXTEKYYECTH MJIs
603e-xuakoctu. CBepxTeKydas U HOpMajbHasi KOMIOHEHTA KUAKOCTU. CBA3b HOPMaJIbHOW KOMIIO-
HEHTBI KHUJIKOCTHU C Ta30M HOPMAJIbHBIX BO30YKaeHMi. DOHOHHAS ¥ POTOHHAS IIOTHOCTH.

5. KBaHTOBBI€ BUXPEBble HUTH
TepMoaeHaMuueCcKOe paBHOBECHE Bpallaromerocs rena. Bpamarommiics renui 1. Tepmoannamuye-
CKO€ YCJIOBME BO3HHMKHOBEHMSI BUXPEBOW HHUTH B CBEpXTEKydeill KoMmIoHeHTe renus Il Bo Bpamaro-
memest cocyne. KBantoBanue OHcarepa BUXpeBOM HMTU. PacripeneneHue CKOpPOCTH CBEPXTEKyudel
KOMIIOHEHTBI BOKPYT BUXPEBOM HUTH MPOU3BOJIBHOU popmbl. Kputnueckas cKOpocTh yIiioBOro Bpa-
uieHust. [Ipenen TBepaOTENbHOIO BpalllEHUsI CBEPXTEKyUYel KOMIIOHEHTHI. [loHATHE BUXPEBBIX KOJEI]
Kak 0co0O0ro Tura sjaeMeHTapHbIX Bo30yxaeHui renus 1. CKopocTs ABMIKEHUS W 3aKOH JUCIIEPCUHU
JUTsl BAXPEBOTO KOJIbLIa MPOU3BOJIBHOTO pajinyca.

6. DJIEKTPOH B KPUCTAJUIMYECKON peléTKe.
OnexkTpoH B nepuonaudeckom mnoje. Teopema broxa. Duepreruueckuit cnextp. Konnenuus ¢epmu-
xuakoctu Jlangay. [Toepxnocte ®epmu B metaute. OOmui BUJ KHHETHYECKOTO YpaBHeHUs. Pere-
HUE KMHETUYECKOTO YPAaBHEHUS JJIsi U30TPOIHOTO METalia B MPHUOIMKEHUN YIPYTHX CTOJIKHOBEHHIA.
DIEeKTpOo- U TEIJIONPOBOJHOCTD.

7. CBepxXnpoBoaUMOCTb
BripoxkaeHHbIA «IOYTH WealIbHbIIDY DPepMu-ra3 ¢ NPUTSHIKEHHEM MEXIy yacTtuiamu. [IpaBUibHbIM
Y4€TB3aUMOJICHCTBUS YACTHUI] C IPOTHUBOIOIOKHBIMU UMITYJIbCAMH U CIIMHAMH B UCXOJHOM T'aMHJIBTO-
HuaHe. [lepexon Kk HOBBIM ONepaToOpaM POXKIACHUS M YHUUTOXKEHUs KBAa3sudacTll. BaprnannoHHBII
npuniun boroiro6osa. /lnaronanuszanus raMUIbTOHHAHA. JHEPrHsl OCHOBHOTO COCTOSHUS. DHepre-



TUdeckas menb. CrekTp BO30YKACHHBIX COCTOSIHUMN, OIIEHKA ITTMHBI KOppemsaiun. TeMneparypHas 3a-
BHCHMOCTbD SHEPreTHUECKON 1enu. TermmoeMKocTs.
8. deppoMarHeTuku U aHTH(PepPPOMATHETHKH.

Makpockonuyeckre XapakTepUCTUKH MAarHUTHBIX BellecTB. MarHuTHBIM aumonb. HamaranueH-
HOCTh. BocnpunmuuBocTh. KpuBas HamaranamBanus. Kinaccudukanus MarHeTukoB. JlnaMarHeTHKY.
[Tapamarnetuku. @eppomMardeTukd. ATOMHas MarHUTHAsI CTPYKTypa KPUCTAILIIOB. AHTH(EppOMarte-
tuku. @eppumarneTukd. OCHOBHOE COCTOsIHME aHTHU(eppoMarHeTHka. MarHutHas CTpykTypa. Mar-
HUTHas nojpenierka. Buipl MarHUTHBIX CTPYKTYp. MeTo MOJIEKYyJISIpHOTO MMOJid B TEOPUHU aHTUdEp-
pomarueTusma. MarHOHHBIN CIIEKTD.

9. ®ynknusa ['pyHa MAKPOCKONUYECKON CHCTEMBI.
VYpaBHEeHUs IBUKEHUS IS TeH3eHOEPrOBCKUX ONEpaToOpoB M WX CBOMCTBA. |'aMMIIBTOHHAH CHCTEMBI
B3auMoaecTByronmux yactuil. Oyukmus ['puna. Ces3p GyHknuu ['puHa ¢ MaTpuiield ImiIoTHOCTH, pac-
npejesieHne yacTull 1no umnyibcamM DyHkius ['puHa B UMIyJIbCHOM mpencraBieHnd. HopMmupoBka
¢bynkuun ['puna. Onpenenenre sHepreTuueckoro cnekrpa mno ¢pyakuuu ['puna. @ynkus ['puna uue-
anpHoro depmu-raza. BeuucieHne TEPMOAMHAMUYECKUX BEIUYMH C MOMOIIbI0 (yHKIuU [puHa.
Oyukius ['prHa B npeicTaBiIeHUN B3aUMOICHCTBHUS.

4.3.1. IlepeyeHb CEeMUHAPCKUX, MPAKTHYECKUX 3AHATHH U JJa0OPaATOPHBIX padoT

Ne [ Ne pazpena n HaumenoBanue ceMuHapos, Tpyno- OneHouHbIe cpencTBa dopmupye-
TEMbI JUCLHU- | MPAKTUYECKUX U JIAOOPATOPHBIX eM- MbI€ KOMIIE-
TUTMHBI (MO- pabort KOCTh TEHIUH
INAIES) (dacer)
1 2 3 4 5 6
1. | Tema 1 BTopuuHoe kBaHTOBaHME 4 3ananue Ha cemuHape B Bu- | [TK-1
Jie 3aJaunl
2. | Tema 2 @DOHOHBI B KpUCTAILIAX 4 3ananue Ha cemuHape B Bu- | [1K-1
1€ 3a1a9u
3. | Tema 3 doHOHHAA TEIUIOEMKOCTH 4 3aganue Ha cemuHape B BU- | [1IK-1
TBEPABIX Tell 1 3a/1a4H
4. | Tema 4 CBepXTEKy4EeCTb. 4 3ananue Ha cemuHape B Bu- | [1K-1
7€ 3a/1a4u
5. | Tema 5 KBaHTOBBIE BUXPEBBIE HUTHU 5 3aganue Ha cemuHape B BU- | [1IK-1
I 3aJaun
6. | Tema 6 ONEKTPOH B KPUCTATUTMIECKON 4 3amanne Ha cemunape B Bu- | [1K-1
pemeérke 1€ 3a/1a4u
7. | Tema7 CBepXIpoBOAUMOCTb 4 3ananue Ha cemuHape B BH- | [IK-1
Jie 3aJaun
8 | Tema 8 deppoMarHeTHKH U aHTH ep- 4 3ananue Ha cemuHape B Bu- | [IK-1
pPOMarHeTHKH JIe 3a/1a4H
9 | Tema9 Oyuknus I'puna 4 3ananue Ha cemuHape B Bu- | [IK-1
1€ 3aJa9u

4.3.2. Ilepeyenp TeM (BONPOCOB), BLIHOCHUMBIX HA CAMOCTOSITEJIbHOE H3y4YeHHe CTyJeHTaMH B
pamkax camocTositesibHOH padoTsl (CPC)

Ne Tema Bun camo- 3anaHue Pexomennye- | Yacsl
Hen CTOSATENb- Mas JuTepa-
HOI pabOoTHI Typa
1 Bropuunoe kBantoBanue | Bueaynutop- | UTeHue OCHOBHOM U IOMOJI- Ucrounuku u3 10
Hasl, pele- | HUTEJIbHOM JIUTEpaTyphl OCHOBHOH U J10-
HUE 3a4a4 MIOJIHUTEIIbHOU




2 @DOHOHBI B KpUCTAJLIaxX Bueaynutop- | UreHne OCHOBHOM U J1OTI0JI- 10
Has, peuie- | HUTEJILHON JIUTEepaTyphl
HHE 33734
3 @DOHOHHAs TEIIOEMKOCTh | BHeaynuTop- | UreHue OCHOBHOM M 10IOJI- 10
TBEPJBIX Tel Has, pelie- | HUTEIbHOU JIUTEPaTyphl
HHE 3a71a4
4 CBEpXTEKyYECTb. Bueayautop- | UteHne oCHOBHOM U J0MOJ- JIUTEPATYPHI 11O 10
Has, pelie- | HUTEIbHOU JIUTEPaTyphl TeMe MpaKkTHIe-
HUE 33/1a4 CKUX 3aHATUH
5 KBanToBnbIE BUXpeEBbIe | BHeaynuTop- | UTeHrne OCHOBHOM U TOMOJI- 5
HUTH Has, pelie- | HUTEJIbHOMU JIUTEepaTyphl
HUE 33/1a4
6 ONeKTpoH B KpucTalli- | BHeayaurop- | UTeHne OCHOBHOM U 10MOJ- 6
YeCcKoil peméTke Hasl, peuie- | HUTEJIBbHON JIUTEepaTyphl
HUE 33/1a4

4.4. MeronuyecKkue yKa3aHusl 110 OPraHM3alMUA CAMOCTOSITEIbHOH PadO0ThI CTY/IEHTOB

B paznene 4.3.2 cTyneHtam Ui caMOCTOSTENIBHOTO YIIyOJISHHOTO M3y4YeHHs JUCLUIUIMHBL (T1apai-
JIEJIBHO C JIEKIMSAMU) MPEATaraloTcs 3ajauu 1o u3ydaeMbIM paszzaenaM. [Ipennonaraercs, 4To cTyIeHT
CaMOCTOSITENIFHO U3y4YHUT JONOJHUTENbHbIC aparpadsl 1o MpoiaeHHONW TeMe, IPEICTaBICHHbIC B JIU-
TepaType u3 II. 5, a 3aTeM peIInT IpeUIoKeHHbIe 3aaun. OIeHKa CaMOCTOSTEIbHON pabOThl CTyAEH-
TOB MPOBOJUTCS HA MPAKTUYECKUX 3aHATHUSAX.

4.5. IIpumepHas TeMAaTHKA KypPCOBBIX padoT
VY4eOHBIM IJIAaHOM HE IPEAyCMOTPEHO HAIMCAaHUE KYPCOBBIX paboT.

V. Y4eoHo-MeTOoAMYecKOe U MH(OPMALIMOHHOE o0ecneyeHue JUCIUNINHBI
a) CIIMCOK JIUTEPATYPHI

OCHOBHas JINTEpATypa

1. Enudanos, I'. 1. ®usuka tBepaoro tena [DnekTpoHHBIH pecypc]: yued. mocodue / I'. U. Enuda-
HOB. - Mocksa : Jlansb, 2011. - 288 c. - Pexum noctyna: 9bC "U3narenscrso "Jlanp". - Heorpanuu.
noctym. - ISBN 978-5-8114-1001-9

2. CasenbeB, M.B. Kypc o6meii pusuku. B 3-x 1. T.3. KBantoBas ontuka. AtomHas pusuka. Ousu-
Ka TBEPJIOTO Tena [ DIeKTpoHHBIN pecypc] : yueb. mocodue: / U. B. CaBenwes. - Mocksa: Jlans, 2011. —
318 c. - Pexxum noctyna: ObC "U3narensctBo "Jlanp". - Heorpanuu. nocrym. - ISBN978-5-8114-
1211-2

3. Kotkum, I'. JI. JIekuuu 1o cratuctuyeckor ¢pusuke: yued. mocodbue ais crya. By3os / I'. JI. Korkun.
- M. ; MxeBck: Perynsp. u xaotud. nuHamuka, 2006. - 189 c. - ISBN 5-93972-257-1 (20 3x3.)

JIOTIOJIHUTENbHAS JIUTEPATYPA

1. JJanmay, JI. /1. Teopetndeckas ¢usuka : yueoHoe nmocodue : B 10 romax / JI. 1. Jlannay, E. M. JIud-
i, JI. I1. TluraeBckuii ; mox pexakmueii I'. C. JlanncOepra. — 5-e usn., ucnp. — Mocksa : @3-
MATIJIUT, 2021 — Tom 9 : Cratuctudeckas ¢puszuka. Y. 2. Teopusi KOHACHCUPOBAHHOTO COCTOSHUS
—2021. — 440 c. — ISBN 978-5-9221-1580-3. — Tekct : aneKTpoHHbIH // JIaHb : 3eKTpOHHO-0MO-
muoteunas cuctema. — URL: https://e.lanbook.com/book/185699

2. Baiikos, 0. A. ®u3nka KOHAEHCUPOBAHHOTO COCTOSIHUSA : yueOHoe mocodue / 0. A. Baiikos, B. M.
Ky3nenoB. — 4-e uzn. — Mocksa : Jlaboparopust 3nanuii, 2020. — 296 ¢. — ISBN 978-5-00101-825-
4. — Tekcr : 2nekTpoHHbIH // JIaHb : 371eKTpoHHO-0MOIMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/151595

3. Kysnenos, C. U. Kypc ¢pusuku ¢ npumepamu penieHus 3aaad. « Pusrnka KOHASHCUPOBAHHOTO CO-
crostHUs : yueOHoe mocodbue / C. U. Kysnenos, H. A. Tumuenko. — Tomck : TITY, 2011. — 47 c. —



https://e.lanbook.com/book/151595
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%82%D0%BA%D0%B8%D0%BD%2C%20%D0%93%D0%BB%D0%B5%D0%B1%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BF%D0%B8%D1%84%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%93.%20%D0%98.

Texct : anexTpoHHbI // JlaHb : 31eKTpOHHO-0ubIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/10274

0) mepuoANYECKUEe U3TAHUS - HET

B) CITMCOK aBTOPCKUX METOAMYECKUX Pa3pabOTOK - HET

r) 6a3bl JaHHBIX, HH(HOPMAIIMOHHO-CIIPABOYHbBIE U TIOUCKOBBIE CUCTEMBI

http://library.isu.ru/ - Hayunas 6ubnuorexa UT'Y;

OOpa3oBarelbHbIC PECYPChI, OCTYIHBIC 0 JIOTUHY W TAapoJo, MpenocTaBisieMbiM Haydnoit
oubnuorexoit UI'Y:

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

e http://e.lanbook.com - ObC «M3natenbcTBo «JlaHby;

e http://rucont.ru - ObC «PykoHT» - MekOTpacieBas HayyHass OMOIMOTEKA, coaep Karias omud-
pPOBaHHBIC KHUTH, IEPHOANYCCKHE M3IaHUS U OTICIbHBIC CTATHU IO BCEM OTPACIISIM 3HAHHH, a
TaKXe ayJIno-, BUJICO-, MyJIbTUMEIUA COPT U MHOTOE JIPYTOE;

e http://ibooks.ru/ - OBC «AlOYyKC»- HHTEPHET peCcypchl B CBOOOTHOM JOCTYTIE;

VI. MaTtepuajbHO-TeXHHYeCKOe o0ecneyeHHe TMCIUTLIHHbI

VYueOHnast aynuTopust sl MpoBeeHHs 3aHaTHil. Ha Jekuusax MoryT UCoab30BaThCs MyJIbTUME-
JUITHBIE CPEJCTBA: MPOEKTOP, MEPEHOCHOM 3KpaH, HOYTOyK. Mcronbp3oBanue ri100anbHON KOMIIBIO-
TEpHOM CEeTH MO3BOJIAET 00ECIICUYUTH JOCTYITHOCTh HHTEPHET-PECYPCOB M PEAIN30BATh CAMOCTOSTEIb-
HYI0 paboTy crynentoB. Ha ¢akynbpTeTe nMeeTcss KOMIBIOTEPU3UPOBAHHAS AYAUTOPHS, MPEAHA3HA-
YeHHas JIJIs1 CAMOCTOSITENIbHOM pabOThI, C HEOTPAHUUEHHBIM OCTYNIOM B MIHTEpHET.

VII. O0pa3oBaresibHbIE TEXHOJIOTUH
3a;1aq1/1 H3JIOKCHUA U U3YUYCHHUA JUCHUIIIIMHBI PCATIU3YIOTCA B CIICAYIOIIUX (bopMax JACATCIIbHOCTH .

e JIEKI[MHU, HAlleJIeHHbIe Ha MOJIy4eHHEe HeoOXoauMoil MH(OpMalMu, U ee UCIOIb30BaHUE
IIPU PEIICHNU IPAKTUYECKUX 3a/1a4;

® [IpaKTUYECKHE 3aHATHUS, HANpaBJIE€HHbIC HA aKTUBHU3AIMIO MTO3HABATEIBHON AESITENbHOCTU
CTYJCHTOB Y IPUOOPETEHHSI MU HABBIKOB PEIICHHSI MPAKTUICCKUX U TIPOOJIEMHBIX 3a7a9;

® KOHCYJIbTAllUU —€XKEHEIEIbHO I BCEX JKEJIAIOIIUX CTYAEHTOB;

® caMOCTOsITeNIbHAsI BHEAYJUTOpHas paboTa HalpaBiieHa Ha NMPUOOPETEeHHE HABBIKOB CaMo-
CTOSITEJIBHOTO PEIICHUS 33714 MO0 JUCIUTUIINHE;

® TEKYyIIM KOHTPOJIb 32 JACSITEIBHOCTHIO CTYJEHTOB OCYIIECTBIISETCS HA MPAKTUYECKUX 3a-
HATHUSAX

VIII. OneHo4yHbIe MATEPHAJIBI IS TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTecTaluu
@DOH/1 OLIECHOYHBIX CPEJCTB MPEACTABIECH B IPHIIOKEHHUH.
dopMa poBEACHUS IPOMEKYTOUYHON aTTECTAllUM — 3a4eT.
Bonpocs! Tekyiero KOHTpoJIs:
1.IIpeacraBnenue yncen 3anoinHeHus. BomHoBast (yHKIUS B IPEICTABICHUN YHCET 3aMI0THEHUS.
2. OnepaTopsl pOKACHUA U YHUUTOXKEHHUS.
3. MaMuIbTOHMAH CUCTEMBI B3aMMOJICHCTBYIOIIMUX YAaCTULl B KOOPAMHATHOM IpejacTaBieHuu. 4. One-
paTop IJIOTHOCTH YKCJIa YACTHULL.
4. TlpencraBineHrue BTOPUUYHOTO KBAHTOBAHUS JJIsl AMHAMUYECKUX MEPEMEHHBIX.
4. TlpencraBnenue I'eizendepra /st KBAHTOBAHHBIX BOJIHOBBIX (DYHKITHH.
5. IlpeoGpa3oBanue boromoOoBa onepaTopoB pOKIACHUS U YHUUTOXKCHHUS.
6. Jlnaronanu3amnus raMuJbTOHHAHA B3aUMOACHCTBUM.
7. TloHsiTUE CBEPXTEKYYECTH KBAHTOBOW JKHUJIKOCTH. Y CJIOBHUE BO3HUKHOBEHHS CBEPXTEKYUECTH JIS
003€-KUIKOCTH.
8. CepxTekyuasi U HOpMaJibHasi KOMIIOHEHTA KUJKOCTH.




9. ®oHOHBI B OITHOMEPHOM KPHUCTAJLIE.
10.ITorennmanbHast SHEPTHUS OAHOMEPHOM IIEMOYKH aTOMOB. [Iepexo/1 K KOJIEKTUBHBIM NIEPEMEHHBIM.
11. ®ynkuus 'puna. @ynkuus ['puHa B IpeacTaBICHUH B3aUMOIEHCTBUS.

IIpuMepHBbIii IepeYeHb BONMPOCOB K 3a4€eTy

1. TlpencraBneHue uucen 3amoyiHeHUs. BoaHoOBas (yHKIUS B MPEICTaBICHUM YHCEN 3aroJi-HEeHUS.
CootserctBue co lllpeaunreposckoii (GopMyIHpOBKOIl KBAHTOBON MEXAHUKH.

2. Omneparopbl pOKIACHUS U YHUUTOKEHUS.

3. TamuibTOHHMAH CHCTEMBI B3aMMOICUCTBYIOIIMX YACTHI] B UMITYJIbCHOM MPOCTPAHCTBE.

2. BropuyHOe KBaHTOBaHWE BOJHOBBIX (YHKIUH. ['aMHIBTOHMAH CHUCTEMBI B3aUMOJEHCTBYIO-IIUX
YaCTHUI[ B KOOPJIMHATHOM TIpeacTaBieHnu. OnepaTop MIOTHOCTUA YUCIIA YACTHIL.

3. IlpuHUMO TOXIECTBEHHOCTH OJWHAKOBBIX YacTHI[ B KBAaHTOBOM MexaHuke. CHMMeTpHUuHas
BOJIHOBAasE (DYHKIHSA 1151 603€-CUCTEM.

4. TlonsTtue uncen 3anonHeHus. BomHoBas GyHKIMS cUCTEMBI B MPEACTABICHUH YHCEN 3a-TIOJIHEHUS.
[IpeacraBieHre BTOPUYHOTO KBAHTOBAHUS Ui JUHAMUYECKUX MEepeMeHHBIX. Ome-paTopsl POKICHUS
Y YHUYTOXKEHUSI.

5. IlpuHIUI TOXIECTBEHHOCTH OJMHAKOBBIX YAaCTHIl B KBAHTOBOW MEXaHUKE. AHTHUCHUMMET-pUYHAs
BosHOBas GyHKIus anst Gepmu-cucreM. [loHsaTre yricen 3anogHEHUS.

BonnoBass (QyHKIus cuCTeMBl B TPEACTABICHHH YHCENl 3amoyiHeHus] it  DepMH-CHCTEM.
[IpeacraBieHre BTOPUUHOTO KBAHTOBAHUS JIJIsl JUHAMUYECKUX MepeMeHHbIX. OnepaTropsl pOKIECHUS U
YHUUYTOXEHHUS.

6. Konnencanus bo3e-OiHmTeliHa.

7. MOZENbHBI TaMIJIBTOHHAH B TPUOJIMKCHUHM TAPHOTO B3aWMOJCUCTBUS i 003e-CUCTEMBI B
MPEACTABICHUN BTOPUYHOTO KBAHTOBAHMUSI.

8. BBIBOJ CHIeKTpa 3JeMEHTApHBIX BO30YKIEHUHN It 603e-CUCTEMBI B TIPEJCTABICHUN BTOPHY-HOTO
KBaHTOBaHUS.

9. IlpeoOpazoBanue boromoOoBa ONMepaTopoB POKACHUS U YHUUITOKCHHS. Y CIIOBUS BO3ZHUKHO-BEHHUS
CBEPXTEKYy4eCTH B IOUTH HJIeaTbHOM 003e-Tase.

10. [Imaronanm3amus TaMHJIbTOHMAHA CBEPXTEKy4del cucTeMbl. [loHATHE BOJIHOBOW (yHKIMH
KOHJIEHCaTa M INTOTHOCTH ITOTOKA KOHASHCATa

I1. ITonsiTHE CBEPXTEKYYECTH KBAHTOBOW KUJIKOCTH. Y CIIOBUE BO3ZHHMKHOBEHUS CBEPXTEKY-4ECTH IS
003€e-KUIKOCTH.

12. CepxTekyuass M HOpPMaJbHash KOMIIOHEHTa >XHUAKOCTH. CBA3b  HOPMAJIbHONW KOMITIOHEH-ThI
JKUJKOCTHU C Ta30M HOPMAaNbHBIX BO30YykaeHNI. DOHOHHAS M POTOHHAS TUIOTHOCTH

13. PacnpeneneHne CKOpOCTH CBEPXTEKy4dell KOMIOHEHThI BOKPYI BUXPEBOH HUTH IPOU3-BOJILHOMN
dopmbl. KpuTudeckas cKOpocTh yrioBoro BpaimieHus. llpemen TBepAOTENbHOTO BpaIEHUS
CBEPXTEKYY€il KOMIIOHEHTBHI.

14. BbIpoKIEHHBIN «MOYTH UAEanbHBI» DepMu-ra3 ¢ NMpUTSHKEHHEM MeXOy yacTuimamu (Monenb
BKII).

15. TlpaBuiibHBIN y4YeT B3aMMOJEHCTBUS YACTULl C MPOTHUBOMNOJIOKHBIMA UMITYJIbCAMH U CIIH-HAMH B
HMCXOAHOM TamMuibTOHHAaHE. [lepexol kK HOBBIM OmepaTopaM POXKIACHUS U YHUUTOKECHUS KBAa3UYACTHUIL
(Bapuauunonnsiit mpuniun boromto6oBa.) s @epmu 4yacTHil.

16 JImaronanmuzanus ramuibToHnana Moaens BKII

17. ®oHoHBl B onHOMEpHOM Kpuctaye. [loTeHuunanbHas 3HEprusi OJHOMEPHOM LEMOYKH aTOMOB.
[Tepexona K KOJJIEKTUBHBIM EPEMEHHBIM.



Ipumep mecmogvix 3a0anuti 01 NPOBEPKU CHOPMUPOBAHHOCMU KOMNEMEHYUl, YKA3ZAHHLIX Gblule 8
n.3:

1. Tlpeo6pasoBanue borono6oBa onepaTopoB poXKIACHUs U YHHUTO)KEeHUs bose cuctem
+i=chlf b
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2. CBs3b BEIIMYHMHBI TICIU C TEMIIEPATYPOH Mepexoia B CBEPXIPOBOIHUKE.
° Tc:057A BepHO
o T c— 0.5A
° Tc =A

. Bepuwiii omeem

+itsel b0
P P (}

P

3. Cnextp ®OHOHOB B OJITHOMEPHOM KPHUCTAILJIE aKyCTUYECKasl BETBb.
o c&lpl=cxp Bepno
[} & ( p) =C* p2
o &lpl=cxp’

Pazpabotunku: 7 / noueHt kadenpsl Teoperndyeckort pusuku  C.B. JloBios

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusiMu OI'OC BO no HanmpaBieHHIO MOATOTOBKU

03.03.02 dusuxka.
IIporpamma paccMOTpeHa Ha 3acelaHuU KaQeIphbl TEOPETHIECKON QU3UKH
«24» mapra 2025 1.

[TpoToxon Ne6 3aB. kadeapoit (

C.B. JloBuos

Hacrosimas mnporpaMmMa He MOXxKeT ObITH BOCIPOM3BeAeHAa HHM B Kakoil ¢opme 0e3
NpeABapUTEJIbHOI0 MMCHMEHHOI0 pa3pelieHus Kadeapbl-pa3padoTunKa NPporpaMmabl.



