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I. llenn 1 3ajauM AUCLHUILIUHBI
«®U3MKa KOH/IEHCUPOBAHHOT'O COCTOSTHUS» $IBJISIeTCS OfHOW M3 00061jaroimx ¢Gu3nueckKux Auc-
LMIUIMH U TpejriosiaraeT 3HaHWe OCHOB K/1aCCMUeCKOM MeXaHWKW, TeOPDUHU I0JIs, HepelsITUBUCTCKON
KBAaHTOBOM MeXaHWKH, TEPMOJWHAMHUKU U CTaTUCTUYECKOW (PU3MKM, a TaKKe OCHOB BCEX pas3ZiesioB
BBICIIIEN] MaTEMaTUKH.
Ienu Kypca
[ensto Kypca «PuU3rKa KOHJEHCUPOBAHHOI'O COCTOSIHUS» SIBJISIETCS] O3HAKOMJIEHHE C OCHOBHBIMU H/Jie-
SIMU Y TIPeJTIOCBUIKaMH, JIEXKallJMMU B OCHOBE OIMCAHUS U NPUPO/Ibl KBAHTOBBIX XXUJKOCTel. [Toka3aTh
TIPUYMHBI, 00yC/IaB/IUBAOLIe W3MeHeHHe MHOTHX (PM3MUeCKMX CBOWCTB KPUCTA/ITMYECKHUX TBEPIBIX
TeJ, BK/IIOUasi HAHOKPUCTa//Inyeckoe cocTtosive. I1oka3aTh MeXJUCLIUIJIMHAPHBIN XapakTep (QU3NKu
TBEPZAOTO TeJjla U ee TPUK/IAJHBIX acleKToB. Bo30yauTs WHTepeC acliMpaHTOB K CHHTe3y 3HaHHUH, TO-
JIY4eHHBIX B Kypcax o011jel, TeopeTHuecKoi Gpu3nku v GU3NKHA KOHJJeHCUPOBAHHOTO COCTOSHUSI.
3apauu Kypca
BripaboTath y crieljaaicTa HaBbIKM TIPaKTHUeCKOTO UCI0/Ib30BaHUsI METO/OB, TpeiHa3HaUeHHBIX [I7Is
MaTeMaTHUeCKOro MO/e/IMPOBAHUS U OMMCAHUS TTOBeJIeHUs] KBAaHTOBBIX >KUAKOCTeH, MMelomux Oec-
KOHeYHOe UKMCJIo cTeTieHel CBOOObI.
I1. Mecro auciunmHbl B crpykrype OITIOII
HOuciunmHa «Pu3rKa KOH/IeHCMPOBAHHOTO COCTOSIHUSI» OTHOCUTCS K JUCLMIUIMHAM, (POPMUPyeMbIM
yuacTHHKaM{ 00pa30BaTesibHOTO TIpoLiecca. V3ydyeHue pa3zienoB Kypca MpeAro/iaraeT NCroib30BaHue
TOJTyYeHHBIX OCHOBHBIX 3HaHWM, YMeHUW M KOMIIETeHL[Mi Ha TOC/IeyrolieM ypoBHe 0o0pa30oBaHUS.
it u3yuyeHus: TUCIUTIIMHBI, HeOOXOIUMBI 3HAHUSI U YMEHUS U3 UMTaeMOUW Ha MJIZIIINX KypcCax [JIUC-
uruH TeopeTuueckou Ghr3UKY.
II1. TpeGoBaHusA K pe3ybTaTaM O0CBOEHHS JVCIUTIIHHBI
[Tporuecc u3yueHust AUCLMITIMHBI (MOZYJIs1) HaripaB/ieH Ha ()OpMHPOBaHUeE CeyIOIINX KOMIIeTeHLMI:
- CniocobeH UCII0/Tb30BaTh CTeLHaIM3UPOBaHHbIe 3HAHUS B 00/1aCTH (DYU3UKH /711 OCBOEHHUS TTPOPHITB-
HbIX (pusnueckux aucturuive (ITK-1).
IlepeueHb MJIAHNPYEMBIX Pe3y/IbTaTOB 00y4YeHHs 10 JUCIUIIHHE , COOTHECeHHBIX C MHAMKATO-
aMH JOCTI)KeHHs KOMIeTeHIuH

KomnereHuys IMK-1

VHanKaTopbl Komrie- | MK 1.1
3HaeT OCHOBOTIOJIAraroI[ye TIPUHIIUIbBI, TIOHATHS (PU3NKU KOHZEHCUPOBaH-

TEHIUH
HOT'O COCTOSTHUS.

Pe3ysibTaThl 00yueHUs1 | 3Haem: OCHOBOIIO/IAraroIIye TIPUHIIMIILI, IOHSITUS U TUTIOTE3bI, JIeXKallye B
OCHOBE OTIMCaHUsI KBAHTOBBIX >KUAKOCTEM.

YMmeem: ajieKBaTHO COTIOCTABJISITh JAAHHBIM KOHKPETHBIN TPOLecC Crocody
ero ornvcaHus (BbIOOp YpaBHEHUS).

Bnadeem: meTofiaMu peIIeHUs] COOTBETCTBYIOIIUX YPaBHEHUH B TpeOy-
eMOM TTPUO/IVKEeHNH.

IV. CopepxaHue U CTPYKTypa AMCIUILIMHBI (MOAY/IS1)

O0BeM JUCLMIIIMHBLI COCTaB/seT 4 3aUeTHBIX eleHuLIbl, 144 yaca, B ToM uMcie 93 yaca KOHTAKT-
HOU paboTHI

3aHATUS TIPOBOASATCS TOMBKO B OUHOM (hopmMe 0OydeHUs C TMPUMeHeHWeM JUCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeJTIbHOM paboTel cryfgeHToB uepe3 OMOC ¢akynbreTa. OJIEKTPOHHOW W
JUCTAHLIMOHHOU (hopM 00yUeHHUst He TIpelyCMaTPUBAETCs.

Ha npakTtrueckyro noarotoBky otBogurcs 30 ayMTOPHBIX YaCoB.

dopma NpOMeKyTOYHOM aTTecTalyu: SK3aMeH.



4.1. Co,uep)KaHne AUCHHUIIVIMHBI, CTPYKTYPHPOBAHHOE 110 TéMdM, C YKd3dHHEM BH/I0B
4yeOHbIX 3aHATHH U O0TBE/JIEHHOI'0 Hd HUX KO/INUeCTBd dKdieMHUeCKHX YdCOB

Ne |Pasme| C| Bc 4] Buibl yueGHOM paboThl, @DopMbI TEKY-
n/m n e e- | HUX | BK/IFOUas CaMOCTOSTENbHYIO PaboTy 00yUalOIUXCs , MPAaKTHUe- | I[ero KOHTPOJIS
Iuc- | M | TO | Tpak- CKY¥O TIO/ITOTOBKY ¥ TPYAOEMKOCTh yCITeBaeMOCTH;
LU | e ya | TU4e- (B yacax) dopma
WHB/ | C | €O | cKad TIPOMEXKYTOU-
KoHrakTHas pabora npenozasaresns ¢ obyuaroiu- | CamocTosi- .
TeMBI | T B | TOATO HOU aTTecTa-
MHUCST TebHas
p TOBKa a6oTa LUK
006y- Jlekuu CemunHapckue | KoHcynbpTanmu p (no cemecm-
yaronj /TipaKTAYecKue pam)
HXCsl /naboparopHeie
3aQHATUS
1 1-9 |7 (144 |30 44 30 1 25 [IpakTnye-
CKoe  3ajia-
HUe; dK3ame-
HallMOHHEIE
OUeTsI
Uroro: 144 30 44 30 1 25

4.2. TlnaH BHeayAUTOPHOIM CaMOCTOATE/IbHOM Pab0Thl 00yYarOLIMXCA M0 JUCHUIIHHE

Cemectp Ha3BaHnue CamocrosiTesibHasi paboTa obyuaroiuxcsi | OueHouyHoe | YueOHO-
aszena CpeZCTBO MeToAuue-
pasjena, Bup  camo- Cpoku  BbI-| Tpymo- PEA A p
TeMbI « K Tie-
€ CTOSATEJIbHOM | [I0JTHEHUS eMKCTb CKOE obectie
YyeHue Camo-
paboThI (uac.) -
CTOSITeJIbHOM
paboThI
7 Tema 1-9 3ajaHue B [Tocne npoii- 25 HemMoHcTpa- |UcTounuku u3
Byje 3ajaun | AE€HHBIX TeM LIUsI TOTOBBIX | OCHOBHOM U [j0-
pelleHnH TIO/THUTE/TbHOM

JIUTEpaTypbl MO
TeMe TpaKThue-
CKUX 3aHATUH;
O6pa3oBareib-
Hble  Pecypchl,
JIO-CTYTIHBIE TIO
JIOTUHY M TIapo-
JIFO, TIPe/IOCTaB-
ssiemblM  Hayu-
HOM OubmioTe-
Kou UT'Y.

4.3. Cojep)xaHue yueOHOro MaTepuasia
Cojiep>xaHue pas/ie/ioB M TeM JUCLUIINHBI

1. BropuuHoe KBaHTOBaHHE
[IpencraBneHue yncen 3anojHeHus1. BosiHOBast PyHKLUsS B Mpe/iCTaB/IeHUH uuces 3arojiHeHus. CoorT-
BeTcTBUEe €O llIpenuHrepoBcKoil ¢OpMy/IHMPOBKOW KBaHTOBOM MexaHUWKH. OmepaTopbl pOXKAeHUsl U
YHUUTOKeHUs. ["aMUIbTOHMAH CUCTeMbl B3aUMO/IeMCTBYIOIIMX UaCTUL] B UMITy/IbCHOM TIPOCTPAHCTBe.



BropuuHoe KBaHTOBaHWe BOJHOBBIX (YHKLUMH. ['aMUIBTOHMAH CHUCTEMBbI B3aUMO/I€MCTBYHOIIUX
4acTUl] B KOOPAUHATHOM IpejcTasyieHud. OnepaTop IVIOTHOCTH YKC/Ia YaCTULI.
[TpuHIMIT TOXKZECTBEHHOCTU OJIMHAKOBBIX YaCTHUL| B KBAHTOBOM MexaHUKe. CUMMeTpHUYHasl BOJIHOBAs
byHKLMs A5 603e-cucteM. [ToHsTHe yKcen 3anionHeHUs. BonmHoBast GyHKLMS CUCTeMBI B IIpeZiCTaB/ie-
HUM 4MCeJl 3arnonHeHys. [IpeacraBieHe BTOpUYHOIO KBAHTOBAHUSA /11 JUHAMUUECKUX NepeMeHHbIX.
OmnepaTtopbl poXKeHus1 U YHUUTOXKeHUs1. KBaHTOBaHHbIe BOIHOBble (yHKLuM. [IpescraBnenve boro-
nroboBa /71 afAUTUBHBIX, OMHAPHBIX, ..., S-KPATHBIX TUHAMUYECKUX BeanurH. [IpeacraBienue I'eii-
3eHOepra /11 KBAaHTOBaHHbIX BOJTHOBBIX (DYHKLMH.

2. DoHOHBI B KpUCTa/UIaX
@OoHOHBI B 0OJHOMEePHOM KpucTasule. [loTeH1ManibHas SHeprust OJHOMEPHOM LieNoukKu aToMoB. Ilepe-
X0, K KOJUIeKTMBHBIM IepeMeHHbIM. DyHKIMA Jlarpawka Jjsi OJHOMEpDHOW LIellOYKM aTOMOB.
@ynkuusa 'amunbroHraHa. KBaHToBaHMe (Mepexof K KBaHTOBOM MexaHMKe). [lepexos K onepaTropam
pOXKIeHus: U yHUUTOXeHus. @oHOHbI. OCHOBHOE U BO30Y K/IeHHOE COCTOSTHHE.

3. doHOHHAafA TEN/I0EMKOCTh TBEeP/bIX TeJl.
CBobo/iHast sHeprust GOHOHHOTO ra3a. Beunc/ieHre CBOOOHOM YHEPTHUU B UAaCTHBIX CydYasx: a) HU3-
Kve TeMIlepaTypbl; 0) BLICOKHe TeMIlepaTyphbl; B) Cpe/iHUe TeMreparypbl (MpubmbkeHus: DWHILITelHA
u [lebas, Temmnepatypa [ebasi, (hoHOHHasI TETJIOEMKOCTB).

4. CaepxrekyuecTb. KBaHTOBas )XuaKocTb. CrieKTpbl 003eBCKOro THMA.
Kongencanus bo3ze-DiiHmTeliHa. Mofie/bHbIM TaMWIBTOHUAH B TIPUO/IMKEHHUH TTapHOTO B3aWMO/el-
CTBUS /1151 603e-crCTeMbl B IIpe/iCTaB/IeHNN BTOpUUHOro KBaHToBaHus. [Togxos boromo6oBa B aHanu-
3e MOUTH H/lealbHOTO 003e-ra3a C KOH/eHCAaTOM. BLIBOZ CrieKTpa 3/eMeHTapHBIX BO30YKIeHUM JaH-
Hol cucteMsbl. IIpeobpa3oBanue borosmo6oBa onepaTopoB pokieHUs U YHUUTOKeHuUs1. [luaroHanusa-
LMl TaMUIbTOHMAHA B3aUMOJEeMCTBUM. Y CJIOBHSI BO3HUKHOBEHMS] CBEPXTEKyueCTH B IIOUTH HJeaslb-
HOM Oo3e-rase. PacripefjesieHre aToMOB IO UMIY/IbCy B JaHHOW cucteMe. [ToHsiTHe BOHOBOM
(GyHKUMY KOHJleHcaTa U MJIOTHOCTU MOTOKa KOH/ieHcaTa.
[ToHsATHE CBepXTeKy4yeCTH KBAHTOBOM >KUAKOCTHU. YC/IOBHEe BO3HUKHOBEHHUSI CBepXTeKyueCTH /st
603e-xugkocti. CBepxTeKydyas W HOpMajbHasi KOMIIOHEHTa >KUAKOCTH. CBs3b HOPMasbHOMN
KOMITOHEHTBI YKMJJKOCTH C ra30M HOpPMaslbHbIX BO30y KAeHn. POHOHHAs 1 POTOHHAs! IIJIOTHOCTH.

5. KBaHTOBBIe BUXpeBble HUTH
TepMoJeHaMHUYeCcKoe paBHOBecHe Bpalarolerocs tena. Bpaujaromutics remmid 1. TepmoguHamuye-
CKOe YC/IOBHe BO3HUKHOBEHMs BHXDEBOM HUTH B CBepxTeKyuyed KOMMOHeHTe Temusi II Bo
BpaujatoeMcs cocyfie. KBanroanre OHcarepa BUXpeBOW HUTH. PacripesiesieHre CKOPOCTH CBepXTe-
Kyueli KOMITOHeHTbl BOKPYT' BUXPEBOUM HWUTH NMPOW3BOILHON (popMbl. KpuTHueckast CKOPOCTb YT/I0BOTO
BpalleHus1. Ilpesien TBepOTeILHOrO BpalljeHHsl CBepXTeKy4dell KOMIIOHeHThI. [IoHATHe BUXpeBBIX KO-
Jlel] Kak 0co0oro Tura 3/1eMeHTapHbIX BO30y»kaeHuit reusi 1I. CKOpOCTb JBW>KeHUS U 3aKOH JAWCIIep-
CUM [I/1s1 BUXPEBOr'0 KOJIbLja [IPOM3BOJIBHOIO pajuyca.

6. DJ/IeKTPOH B KPUCTA//IMUECKOH pelIéTKe.
OneKTpoH B nepuojuueckoM noje. Teopema bnoxa. OHepretnueckuii criektp. KoHuenuus ¢gpepmu-
xxuakoctu Jlanzaay. IToBepxHocTh @epmu B MeTaie. OOIumid BUJ, KWHETHUECKOTO YpaBHeHus1. Perrre-
HHMe KMHeTUYEeCKOro YpaBHEHUsI /il U30TPOITHOTO MeTas/ia B MPUOIMKEHNH YTIPYTHUX CTOJKHOBEHUH.
OJIeKTPO- Y TeIIONIPOBOAHOCT.

7. CBepxnpoBoAMMOCTb
BBIpOXKeHHBIN «TIOUTU HealbHbl» DepMu-ras C NPUTSDKeHHeM MexAy vactuiiaMmu. [IpaBuibHbIN
yueTB3aUMOZEeNCTBUSL YaCTUL] C IPOTUBOMNOJIOKHBIMM HMITYyJbCAMU M CIIMHAMU B HCXOJHOM
raMwibTOHHaHe. [lepexoz K HOBBIM OrepatopaM POXKeHUsl U YHUUTOXKeHUs KBasnuacTull. Bapuany-
OHHbIM npuHLMIT boromo6oBa. [JuaroHanusanysi raMUIbTOHMaHa. DHEPIysi OCHOBHOTO COCTOSIHUSI.
OHepreTtryeckas mienb. CrieKTp BO30Y>KIEeHHBIX COCTOSIHWM, OIleHKa AJIMHBbI Koppessiiyu. Temrepa-
TypHasi 3aBUCUMOCTb SHepreTUYecKou Ied. TennoeMKoCTb.

8. deppomarHeTMKHU U aHTH(eppPOMarHeTHKH.

Makpockonryeckre XapakTepUCTUKM MarHUTHBIX BelljeCTB. MarHuTHbIM Aunoab. HamarHuueH-

HocTb. BocripurmunBocTs. KpuBasi HamarHnumBanus. Kiaccudukaiysi MarHeTUKOB. [IlMaMarHeTHKY.
[TapamarHeTnku. @eppomarHeTHKd. ATOMHasi MarHUTHasl CTPYKTypa KpPUCTa/lI0B. AHTU(eppoMarHe-



TUKU. @eppumarHeTvkd. OCHOBHOe COCTOSIHMe aHTH(eppomMarHeTWka. MarHuTHasi CTpPyKTypa.
MarHuTtHasi niofipeitietTka. Bujpl MarHUTHBIX CTPYKTYp. MeToj, MOJIeKy/ISIPHOTO T10Jii B TEOPUM aH-
TU(eppoMarHeTu3mMa. MarHOHHBIH CIIeKTP.
9. dDyskiusa I'puHa MaKpOCKONMHYECKOW CHCTEeMBbI.

YpaBHeHUs ABVKeHUs [/ reli3eHOeproBCKMX OrepaTopoB U MX CBOMCTBA. ['aMH/IbTOHMAH CHCTEMBI
B3auMo/leicTBYIOIMX YacTull. @yHkuus ['puHa. CBs3b GyHKUMHM ['prHa ¢ MaTpulieii MJI0THOCTH, pac-
npefie/ieHle YacTUl] Mo uMmmny/abcaM ®yHkimsa ['pyHa B UMMy/nbCHOM mpefcTaBieHuH. HopmupoBka
¢yukuyu 'punHa. OnpesiesieHrie SHepPreTUUeCKOro criekTpa 1o GyHkuuu ['puHa. dynHkims ['pyuHa uje-
aneHOoro ®epmu-rasa. BeluncieHve TepMOAMHaMUUeCKHX BeIWYMH C TMOMOIIbI0 GyHKUMU ['puHa.
®yukius ['pyHa B rpe/icTaB/IeHUN B3aUMO/[eHCTBUSI.

4.3.1. IlepeueHb CEMHHAPCKUX, MPAKTHYECKUX 3aHATHI U /1abopaTopHbIX padoT

Ne | Ne pa3sgenau HavMeHoOBaHUe ceMUHapOB, Tpyno- OreHouHBIe CpefiCcTBa Dopmupy-
TeMBI TUC- | TIPaKTHUUECKUX W J1aD0paTOPHBIX eM- eMble KOMITe-
L[UTUIMHBI pabor KOCTb TeHLUU
(Moayns) (gacel)

1 2 3 4 5 6
1. | Tema 1 BTopruHoe KBaHTOBaHUe 4 3aflaHue Ha ceMHHape B IMK-1
BU/JIe 3a/jaUU

2. | Tema 2 @®OHOHBI B KpUCTasIax 4 3afaHue Ha ceMHHape B IMK-1
BH/JIe 3a/jaUU

3. | Tema 3 ®oHOHHas TeI/I0eMKOCTb TBEP- 4 3aflaHue Ha ceMHHape B IMK-1
JbIX Tel BU/JIe 3a/jaUU

4. | Tema 4 CBepXTeKy4ecCTb. 4 3afaHue Ha ceMHHape B ITK-1
BH/JIe 3a/jaUU

5. | Tema 5 KBaHTOBEBIE BUXPEBbIe HUTH 2 3azjaHve Ha CeMUHape B IK-1
BH/JIe 3a/jaUU

6. | Tema 6 ONeKTPOH B KpUCTA/UTMUeCKOH 4 3afiaHue Ha ceMHHape B IMK-1

peléTke BH/JIe 3a/5a4U

7. | Tema 7 CBepXxI1poBOAVMOCTb 4 3ajaHve Ha CeMHUHape B IK-1

BH/JIe 3a/jaUU

8 | Tema 8 ®eppoMarHeTUKH U aHTHdep- 7 3aflaHue Ha ceMHHape B IMK-1

pPOMarHeTHKU BH/JIE 33/lauM

9 | Tema9 ®ynkums I'pyHa 2 3ajaHve Ha CeMUHape B [IK-1

BH/JIe 3a/1aUU

4.3.2. TlepeueHb TeM (BOMPOCOB), BBIHOCUMbIX Ha CAaMOCTOSITe/IbHOE H3yueHUue CTyieHTaMU B

DAMKaxX caMoCcTosATeIbHOM paboTsl (CPC)
Ne Tema Bup camo- 3amanue Pexkomengy- | Yacel
Hesl CTOATE/Ib- emasi Jirepa-
HOW paboThI Typa
1 BropuyHoe kBaHTOBaHve | Breaynu- | UTeHue OCHOBHOMU U J10- WcTouynvku u3 4
TOpHa#, TMIOJIHUTE/IbHOM JIUTepary- OCHOBHOMU U
pelleHue 3a- | pbl JIOTIO/THUTE Tb-
Jad HOW /IUTepa-
2 DOHOHBI B KPUCTA/IIAX Bueaygu- | UreHue OCHOBHOU U [j0- TYpEI 10 TeEMe 4
TOpHa#, MOJIHUTE/IbHOM JIUTepaTy- | NMPaKTUUECKUX
pellieHue 3a- | pbl 3aHATUMN
Jadg




3 ®oHOHHas TeNI0eMKOCTh |  Breaynu- | UTeHue OCHOBHOMU U J10-
TBEp/IbIX TeJl TOpHas, TIOJTHUTE/IbHOM JIUTepary-
pelieHue 3a- | pbl
Jad
4 CBepXTeKyUeCTb. Breaygu- | UTeHue 0CHOBHOU U [0-
TOpHad, TIOJIHUTE/IbHOM JIUTepary-
pelieHue 3a- | pbl
Jau
5 KeanrtoBeie  BuxpeBbie | Bneaynu- | UTeHue OCHOBHOMU U J10-
HATH TOpHad, TIOJIHUTE/IbHOM JIUTepary-
pelleHue 3a- | pbl
Jau
6 OJIeKTPOH B KPHCTa/IIN- BHeaygu- | UreHue OCHOBHOU U [j0-
UecKoii pelnéTke TOpHa, TIOJTHUTEJIbHOM JIUTepary-
pelieHue 3a- | pbl
Jau

4.4. METOJ.'[I/I‘—IECKI/IE YKd3dHud 10 OpraHv3dimn CaMOCTOSATEe/THLHOM paﬁoTbl CTYAEHTOB

B pa3zgene 4.3.2 cTyAeHTaM /s CAMOCTOSATeNHHOTO yriyO/IeHHOTO U3yueHUs JUCLUTUIMHBI (Tlapasi-
JIeIbHO C JIeKUWSMU) TpeAJiaraloTcsl 3a/auv Mo M3ydaeMbIM pasfiesiaM U TrpaduK UX MU3yueHusl.
[IpeariosiaraeTcs, YTo CTYJAEHT CaMOCTOSITeTbHO U3YUUT JOTIO/IHHATE/IbHLIe Taparpadbl 10 TPoiAeHHOM
TeMe, TIpe/iCTaB/ieHHbIe B JIUTepaType U3 M. 5, a 3aTeM peLIUT Tpe/I0o)KeHHble TeoMeTpryecKue 3aja-
yn. OlleHKa CaMOCTOSATeIbHOW paboThl CTY/I€HTOB TPOBOJAUTCS B BH/E€ KOHTPOJIBHBIX OIMPOCOB Ha

MPpAaKTHUYEeCKUX 3daHATHUAX.

4.5. IlpuMepHasa TeMaTHKA KypPCOBBIX padoT

YueOHBIM I/TAHOM He TIPeIyCMOTPEHO HarKcaHue KYPCOBBIX paboT.

V. YuebHO-MeTojuuecKoe 1 MH(OPMAIHOHHOE 00ecreueHne JUCIHIUTHHBI

a) CIMCOK JIUTepaTyphbl

OCHOBHasi JIMTepaTypa

1. Emudanos, I'. . ®dusuka TBepAoro tena [IneKTpoHHBIN pecypc]: yueb. mocobue / T'.

W. Enudanos. - Mockaa : Jlanb, 2011. - 288 c. - Pexxum poctymna: ObC "M3parenscTBo "JlaHp". -
Heorpanuu. gocrymn. - ISBN 978-5-8114-1001-9

2. CaBesnbeB, 1.B. Kypc o6uieit pusvkn. B 3-x TT. T.3. KBaHTOBas onTrika. ATOMHas pusmka.
du3mKa TBEpAOTro Tejia [D/1eKTpoHHbIN pecypc] : yueb. mocobue: / Y. B. CaBenbeB. - MockBa: JlaHb,
2011. — 318 c. - Pexxum gocryna: ObC "UsnarensctBo "Jlawp". - Heorpanuu. gocryrt. - ISBN978-5-

8114-1211-2
3.

JIOTIOTHUTe TbHAs JINTepaTypa

1. Janpay, JI. [1. Teopetuueckasi ¢u3uka: yueb. mocobue ayis cty. ¢us. crerl. yH-ToB: B 10 7. / JI. [I.

KotkwuH, I'. JI. JIeKI[UM 10 CTaTUCTHUECKOU (pusnke: yued. mocobue as ctys. By30B / I'. JI. KoTKuH.
- M. ; keBck: Perynsip. ¥ XxaoTuu. AnHaMuKa, 2006. - 189 c. - ISBN 5-93972-257-1 (20 3k3.)

Janpay, E. M. JIudiwuil. - 2-e u3f., Ucrp. u Joi. - M. : Hayka. ®u3MaTIur.

T. 9 : Cratuctuueckas ¢pusuka, Y. 2: Teopusi KoHJeHcHMpoBaHHOTO cocTosiHus / E. M. JIugrmi, J1. 1.

[MutaeBckuii. - 2000. - 493 c. - ISBN5020152781 (Hd A564331)

2. A6pukocoB, A. A. OcHoBbl Teopuu MeTaiioB / A.A. A6pukocos. - M. : Hayka, 1987. - 519 c. (H}

A340129)



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%B1%D1%80%D0%B8%D0%BA%D0%BE%D1%81%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BD%D0%B4%D0%B0%D1%83%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%B0%D0%B2%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=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.

0) meproIUeCcKHe U3aHUS
- HET .

B) CITMCOK aBTOPCKUX METOANUYECKHX Pa3paboToK - HET

r) 6a3bl AAHHBIX, HH()OPMALMOHHO-CITPABOYHBIE Y TIOMCKOBBIE CUCTEMBI
http://library.isu.ru/ - Hayunasi 6ubsimoreka UT'Y;

OO6pa3oBare/ibHble PeCypChl, [JOCTYITHbIE 10 JIOTHUHY W TapoJIo, MpejocTaB/seMbiM HayuHoit
6ubsnmorekout UT'Y:

https://isu.bibliotech.ru/ - 943 «bubmoTex»;
http://e.lanbook.com - 3BC «M3aaTenbcTBO «JIaHb»;
http://rucont.ru - 3bC «PykoHT» - Me)KoTpac/eBast HayuHast 6ubmoTeka, cozepkaiiiasi oud-
pOBaHHbIe KHUTH, TIepUONUECKHe U3/IaHUs U OT/e/IbHbIe CTaTbU TI0 BCEM OTpac/isM 3HaHUM, a
TaKXXe ay/[U0-, BUJIe0-, MyJIbTUMe/[ia COPT ¥ MHOTOe [IPYTOE;
http://ibooks.ru/ - 3BC «AlOyKC»- UHTEpHET peCcypchl B CBOOOJHOM JOCTYTIE;

VI. MarepuaibHO-TeXHUUeCKoe ofecreueHrue AUCIUIITHHBI

YuebOHasi ayIUuTOpUs /711 TIPOBe/leHus 3aHaTuid. Ha JeKiysX MOTryT MCI0J/Ib30BaThCs MYJIbTU-
MeZIMiHBIe Cpe/ICTBA: TIPOEKTOP, IEePeHOCHON 3KpaH, HOYTOyK. Vcrosb30oBaHue r10b6anbHON
KOMITbIOTEPHOM CETH TI03BOJISIeT 00eCIeUnTh AOCTYITHOCTh MHTEPHET-PECYPCOB M Pear30BaTh CaMo-
cTosITe/IbHYI0 paboTy cTyzeHToB. Ha (akynbTeTe MMeeTCss KOMIbIOTEPU3UPOBAHHAs ayAUTOPUS,
TipejHa3HaueHHast [jisi CAMOCTOSITe/TbHOM paboThl, C HEOTPAaHUUYEHHBIM ZIOCTYTIOM B VIHTepHeT.

VII. O6pa3oBare/bHbIe TEXHOIOTHH

3ajauy U3/10’)KeHWs1 U U3yueHus AUCLIMIIMHBI Peaju3yroTCs B C/IeAYIOIMX (opMax JesiTe/IbHOCTH:
NeKLMH, HallesleHHble Ha ToydeHWe HeoOxoauMol MHGOpMaLUH, U ee WCI0/Ib30BaHue TPy
pellleHUH NpakTUYeCKuXx 3aay;
NpaKTHYeCKWe 3aHsATHS, HamnpaB/ieHHble Ha AaKTUBU3AlLMIO0 [103HaBaTe/JbHON [esTeJIbHOCTU
CTY/IeHTOB Y poOpeTeHNs MU HaBLIKOB PellleHHsl IPaKTUUeCKUX U po0/ieMHBIX 33/jay;
KOHCY/IbTalju1 —e)KeHe/le/IbHO /IJIS1 BCeX JKeJIaroluX CTY/eHTOB;
caMocCTosITe/IbHasi BHeayAMTOpHasi paboTa HampaB/ieHa Ha TIpuoOpeTeHHe HAaBBIKOB
CaMOCTOSITe/IBHOI'O pelleHys 3a/ay 110 AUCLIUIIINHE;
TeKyIIUA KOHTPO/Ib 3a [esSTeJIbHOCTbIO CTYZEHTOB OCYLLEeCTB/IAeTCS Ha IpaKTHYeCKUX
3aHATUAX

VIII. OueHoyHble MaTepuasibl A/ TEKYIero KOHTPOJ/Is1 U IPOMEe)XXyTOUHOM aTTecTaluu
@DOH/1 OLIeHOUHBIX CPe/CTB TpPe/ICTaB/IeH B MPUI0’KEHUH.
dopma npoBe/ieHHs1 TPOMEeXXYTOUHOM aTTeCcTaliui — 3K3aMeH.
Boripocel Tekyiiero KOHTpos:
1.IlpencraBneHye yucen 3anojiHeHUs. BosHOBasi QyHKLYS B Mpe/iCTaB/IeHUU UMCesl 3al10THEeHHSI.
2. OniepaTopbl pOXKAEHUS U YHUUTOXKEHHS.
3. 'aMUbTOHMAH CUCTeMbl B3aUMOJEMCTBYIOLMX YaCTUL] B KOOPAUHATHOM IpefcTaBiaeHud. 4. One-
paTop IJIOTHOCTH YMUCJIA YaCTHL].
4. TlpencraByieHye BTOPUYHOIO KBAHTOBAHUSA /11 AMHAMUYECKUX IlepeMeHHBbIX.
4. ITpeacraBnenue INefizeH6epra /151 KBAHTOBAHHBIX BOJTHOBBIX (DYHKIIWH.
5. IIpeobpa3oBanue boromoboBa orepaTopoB POKAEHUs U YHUUTOKEHHS.
6. [lnaroHanv3anusi raMWIbTOHHMAHA B3auMOJENCTBUM.
7. IloHsATHE CBEPXTEKyueCcTH KBAaHTOBOM >KUJKOCTH. YCJOBHe BO3HUKHOBEHUSI CBEPXTEKyuecTH [JIsi
003€e->KUIKOCTH.




8. CaepxTekyuas U HOpMaJlbHasi KOMIIOHEHTa XUJKOCTH.

9. ®OHOHBI B OZJHOMEPHOM KpHUCTaslJe.

10.IToreHLanbHas Heprusi OIHOMEPHOU LIeMOYKH aTOMOB. [lepexos K KO/JIEKTUBHBIM TTepeMeHHbBIM.
11. ®yukiwms 'puHa. @yHkius ['pyHa B ripeicTaB/IeHUH B3aUMO/IeiCTBUSI.

IIpumepHBIil NepeyeHb BONPOCOB U 33/JaHUH K 3K3aMeHy

1. TlpexacraBieHue uuces 3amnojHeHUs. BosiHOBasi PyHKLUS B MpeZCTaB/IeHUM UYMCesT 3aroJi-HeHMUsI.
CootBetctBue co llIpearHrepoBckoli ¢opMyIMPOBKOYM KBAHTOBOM MeXaHUKH.

2. OmnepaTopbl pOXKAEHUS] U YHUUTOXKEHUSI.

3. T'aMunbTOHMAaH CUCTEeMbI B3aUMO/IeHCTBYIOIIMX YaCTHUL] B UMITY/IbCHOM TIPOCTPaHCTBe.

2. BropruuHoe KBaHTOBaHWe BOJIHOBBIX (YHKIMM. ['aMUIbTOHHMAH CUCTEMbI B3aUMO/IEHCTBYIO-1I[UX
YyacTUL| B KOOPAWHATHOM IpefcTaBieHnd. Oneparop IJIOTHOCTH YMCJIa YaCTHL.

3. TlpyHLMIO TOXXJECTBEHHOCTHM OJWHAKOBBIX YaCTWL] B KBAaHTOBOM MexaHuKe. CHUMMeTpuUUHas
BOJIHOBast GyHKIUs Ayisi 603e-CUCTeM.

4. TlonsTue uvcen 3aroyiHeHusi. BomHoBast GyHKIUS CUCTeMbI B TIpe/ICTaB/IeHUN YKCes 3a-TI0JIHeHUSI.
[IpencraBneHre BTOPUYHOTO KBAaHTOBAHUSA /I JMHAMHUUYECKUX IepeMeHHbIX. Ore-paTopbl pOXKAeHUs
Y YHUUTOXKEHUSI.

5. IlpyHLMI TOXXKAECTBEHHOCTU OJWHAKOBBIX UaCTUL] B KBAaHTOBOW MeXaHUKe. AHTHUCUMMET-pUYHast
BO/IHOBas GyHKIus A/t @epmu-cucteM. [ToHsSTHe yKcesT 3arI0/THEHUS.

BonHoBass (QyHKUMsA cucTeMbl B TpeACTaBJeHHMH 4YMCeNl 3arofHeHus s Depmu-cucrem.
[IpencraBneHre BTOPUUHOTO KBAaHTOBAHUS [IJIs1 JUHAMUUYECKUX repeMeHHbIX. OrnepaTopsl pOXKAeHUs U
YHUUTOKEHUSI.

6. Konpencanus bo3e-OuHiTeiHa.

7. Moje/nbHbli TaMWIbTOHHAH B TMPHUOIMKEHWM TIAPHOTO B3auMOZEWCTBUS st 003e-CUCTeMbl B
ripe/iCTaBJIeHUH BTOPUYHOTO KBAaHTOBAHMUSI.

8. BriBoj| crieKTpa 37ieMeHTapHbIX BO30YyKIeHui i 603e-CUCTeMbl B TIPeCTaB/IeHUHd BTOPUY-HOTO
KBaHTOBaHMUSI.

9. INpeobpa3oBanue boromoboBa OMepaTopoB POXKAEHUSI U YHAUTOXKEeHUS. Y CJIOBUSI BOSHUKHO-BEHUS
CBEPXTEKYUeCTH B MOUTH UJiealbHOM Oo3e-rase.

10. [OuaroHanu3auysi raMuibTOHMAHa CBepxTeKyuell cucTembl. [IoHSTHe BOMHOBOM (YHKLUK
KOH/IeHCaTa Y IJIOTHOCTH TI0TOKA KOHZleHcaTa

11. TloHsTHe CBepXTeKy4eCTH KBAaHTOBOU >KUAKOCTU. Y C/IOBUe BO3HUKHOBEHUS] CBEPXTEKY-UeCTH /sl
003€e->KUIKOCTH.

12. CBepxTeKyuasi M HOpMajibHasg KOMIIOHeHTa >XUAKOCTH. CBsi3b  HOpMarabHOW KOMIIOHEH-ThI
JKHUZIKOCTH C Ta30M HOPMaJslbHbIX BO30Yy>KaeHuid. POHOHHAst U POTOHHAs TIJIOTHOCTU

13. PacripeseneHre CKOpPOCTU CBepXTeKyueli KOMIIOHEHTbI BOKPYT BUXDEBOM HWTH TPOW3-BOJbHOM
¢opmbl. Kpuruyeckass CKOpPOCTb yTr/JOBOrO BpailleHusi. Ilpefesn TBepAOTe/NIbLHOTO —BpalljeHUs
CBepXTeKyuel KOMITOHEHTHI.

14. BbIpOXKIEHHBIM «IOYTU HAea/lbHbl» Pepmu-ra3 ¢ TIpUTSDKEeHUeM Mexay udactuuamu (Mogenb
BKI).

15. TlpaBU/IBHBIM ydeT B3aUMO/IeMCTBUSI YaCTUL] C TIPOTHUBOIOIOXKHBIMU UMITy/IbCaMU U CITU-HaMU B
VICXOJJHOM ramMwibTOHHaHe. [lepexo/ K HOBbIM OIrepaTopaM pPOXKAeHHs U YHUUYTOKeHHs KBa3UuaCTHL]
(BapuarmoHHbI# npuHLun boroaro6oga.) ais depmu yacTuil.

16 [unaronanvzauusi raMmuibToHMaHa Mogens BKIII

17. ®oHOHBI B OJHOMEPHOM KpucTasuie. [ToTeHIManbHasi SHepPrusi OJHOMEPHOW L[eMIOUKU aTOMOB.
[Tepexo/ K KOJI/IEKTMBHBIM [TepeMeHHBIM.



PaspaboTumku: A S JoLeHT Kageapel TeopeTryeckoit husuku  C.B. JIoBLioB

[Tporpamma cocTaByieHa B cooTBeTCTBUU C TpeboBaHussMu ®I'OC BO 1o HampaB/eHHIO TIOTOTOBKU
03.03.02 ®usmka.

ITporpaMMa paccMOTpeHa Ha 3ace/laHuu m@egpm TeopeTquCKOI/I busuku
«30» aBrycra 2021 r.

[Mporokos Ne 1 W.o. 3aB. kadezapoii / f’ C.B. JloBrjoB
—4

Hacrosmass mnporpaMMa He MOXKeT OBITh BOCIHpPOHM3BeleHA HHM B KakoW ¢opme 0e3
Npe/iBapUTe/IbHOT0 MMCEMEHHOT0 pa3penieHus Kadeapbl-pa3padoTuynKa NporpaMMal.
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