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I. Ieau v 3aga4u TUCUHUILJIUHBI
«Du3nKa KOHJIEHCUPOBAHHOTO COCTOSIHUS» SIBJISICTCS OJHOW M3 0000marmux (GpU3ndeckux JUCIHU-
IUTMH W TIpeAroJiaraeT 3HAHUE OCHOB KJIACCHYECKOW MEXaHWKH, TEOPUHU TIOJs, HEPEISITUBHCTCKOMN
KBaHTOBON MEXaHWKH, TEPMOJUHAMHUKH M CTATHCTUYECKOW (DU3WKH, a TaK)K€ OCHOB BCEX Pa3/IeiioB
BBICIIIEHl MaTEeMAaTHKH.

Iean kypca
[ensto kypca «Pr3MKa KOHICHCUPOBAHHOTO COCTOSIHUS SIBIISIETCS O3HAKOMJICHHE C OCHOBHBIMH HJIE-
SIMH Y TIPEITIOCBUTKAMH, JISKAITUMHI B OCHOBE OMTUCAHWSI M TIPUPOJIBI KBAHTOBBIX JKUIKOCTEH. [TokazaTs
MPUYHHBI, 00YCIaBINBAIOIINE U3MEHEHNE MHOTHX (DU3UYECKUX CBOMCTB KPUCTAUIMYECKHX TBEPIIBIX
TeJN, BKJIIOYas HAHOKPHUCTAJUIMYECKOE cOCTOsiHME. [loka3aTh MEXIUCIUIUIMHAPHBINA XapakTep (Qpu3uku
TBEPJIOTO TeJIa U €€ MPUKIAIHBIX aClIeKTOB. BO30yIuTh MHTEPEC aCIMPAaHTOB K CHHTE3Yy 3HAHUU, TIOJTY -
YEHHBIX B Kypcax oOIIeid, TeopeTrnueckoi Gu3nKu U (GPU3UKU KOHIEHCUPOBAHHOTO COCTOSIHUS.
3agaum kypca

Bripaborath y crieninanicTa HaBbIKU MPAKTHYECKOTO MCIIOIh30BAHMS METOI0B, TIPEeTHA3HAYCHHBIX IS
MaTeMaTHUYeCKOr0 MOJICTUPOBAHMS 1 OMMCAHUS TIOBEJICHHS KBAHTOBBIX KUJIKOCTEH, NMEIOIINX 0eCKO-
HEYHOE YHUCJIO CTCIICHEH CBOOOIBI.

II. MecTo nucuunimubl B cTpykrype OIIOIT
Juctumnuaa « PU3nuka KOHASHCUPOBAHHOTO COCTOSIHUSY OTHOCHUTCS K JTUCHUIUTHHAM, (OPMUPYEMBIM
y4acTHUKaMH 00pa30oBaTeILHOTO Tporecca. M3yduenue pasienoB Kypca mpeanosaraeT uCrojib30BaHue
MOJTyYE€HHBIX OCHOBHBIX 3HAHUHM, YMEHUI M KOMIIETEHIIMA Ha TOCIEAYIOUIEM YPOBHE 0Opa3oBaHUS.
Jnst u3ydeHust TUCIUTIIINHBI, HEOOXOMMBI 3HAHHSI U YMEHUS M3 YATAeMOW Ha MIIQJIIINX KypcaxX JIUC-
UIUTHH TeopeTnueckoi GU3NKH.

II1. TpeGoBanus K pe3yJbTaTaM OCBOCHUS IHCIUIINHbBI
IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHS MO TUCHUILINHE, COOTHECEHHBIX ¢ HHIMKATO-

aMH JOCTHKEHHSI KOMIIEeTEeH Uil

Komnerennus [IK-1: CnocoGeH aHanu3upoBaTh COBPEMEHHOE COCTOSIHME METOJIOB U TEX-
HOJIOTUH MoJM(UKAIIMK CBONCTB HAHOMATEPUAJIOB U HAHOCTPYKTYP

Hupukaropel komnereH-| UJIK, 11 [Ipumenser ¢usnko-mMareMaTn4ecKuii ammapar B cdepe cBoei

1 npohecCUOHATLHON eI TeIbHOCTH

PesynbraTel 00ydueHuss | 3naem: OCHOBOIIOJIATAIOLIME IPUHLIUIIBI, TOHATHUS M TUIOTE3BI, JIekKaIlue B
OCHOBE OIMCaHUs KBAHTOBBIX KHJIKOCTEH.

Ymeem: anexkBaTHO CONOCTABIIAThH JIaHHBIA KOHKPETHBIM Ipolecc crnocody
€ro onucaHus (BbIOOp ypaBHEHHUS).

Braoeem: meronamu pelieHusi COOTBETCTBYIOLIMX ypaBHEHUH B TpeOye-
MOM NPUOIUKEHHUHU.

IV. Conep:xxanue u CTpyKTypa AMCUMILINHBI (MOAYJIAA)

OO0OBeM IHMCIUILUIMHEI COCTABIIAET S5 3aueTHRIX eauHuIl, 180 yacoB, B ToM uncae 103 yaca KOHTaKT-
HOU pabOoTHI.

3aHATHS TPOBOJATCS TOJBKO B OUYHOM ¢opme oOydeHuss € MPUMEHEHHEM JUCTAHIIMOHHOIO
KOHTPOJISI CAMOCTOSITENIbHON paboThl cTyaeHToB uepe3 DUOC ¢akynpTera. DIEKTPOHHONW U AMCTaH-
IIMOHHOW popM 00yUEHUS HE TTPETyCMaTPUBACTCS.

Ha nmpaktuueckyro noaroTroBKy OTBOAUTCS 34 ayIUTOPHBIX Yaca.

dopma TPOMEKYTOUHON aTTECTAIlMU: K3aMEH.



4.1. Coaep:kanve IMCUMIUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM, C YKa3aHHMeM BH/IOB
y‘leﬁHbIX 3aHATHH U OTBCACHHOI'0O HA HUX KOJINYECCTBA aKAICMUYCCKHUX YaCOB
Ne | Paz- | C| Bc us Bunrl yueOHOM paboTHI, ®DopMmEI TEKy-
n/m | gen | e | er | HUX | BKIIOYas CaMOCTOATEIBHYIO paboTy 00ydYaroluXcs , MPAaKTHYe- | [IEr0 KOHTPOJIS
auc- | M | O | IIpak- CKYIO TIOATOTOBKY U TPY/0EMKOCTh yCIIEBaEMOCTH;
ou- | € | ya | TU4e- (B yacax) dopma mpome-
- | C co | ckas J)KyTOYHOMH aT-
KonTaxtHas pabota mpernonasatens ¢ o0ydaromu- | CamocTos-
HBl/ | T B oJI- TECTALHA
MHCS TeJbHAs
TEMBI | D ro- (no ceme-
pabota
TOBKa Jlexumn Cemunapckue | Koncynprammu cmpam)
00y- /TIpakTHYeCcKHe
qaro- /mabopaTopHbIe
LIUX- 3aHATHUA
cst
1 1-9 |7 180 |34 50 34 1 51 [TpakTuue-
CKOe  3aja-
HHE; dK3aMe-
HAallMOHHBIC
OuIIeTHI
HUroro: 180 |34 50 34 1 51

4.2. Il;1aH BHeAYUTOPHOM CaMOCTOSITEIbHOM PA00ThHI 00y4AKIIUXCS M0 TUCIHILIHHE

J¢€ 3aga4u

JCHHBIX TCM

pereHuit

Ouss TOTOBBIX

Cemectp HaszBanue CamocTtosarenbHas pabota o0yuatonuxcs | OneHoyHoe | YueOHo-
Te- TB METOInYe-
pasiena, Te Bun  camo- Cpoku  BbI-| Tpyno- CpeACTBO CTOA 6e
MBI CTOSITEJIBHOW | TOJTHEHUS €MKCTh cioe obectie-
YEHU MO-
paboThI (dac.) CHHC  CaMO
CTOSTEJIBHOM
paboThI
7 Tema 1-9 3ananue B BU- |[locne mpoii- 51 Hdemonctpa- | UcTounuku u3

OCHOBHOM W
JIOTIOJIHUTEIb-
HOH nuTepary-
pBl IO TeMe
MIPAKTHYECKUX
00-

pazoBaTelb-

3aHATHH;

HBIE PECYPCHI,
JIOCTYITHBIEC TIO
JOTUHY W Ta-
poito, Tpeno-
CTaBIISIEMbIM
Hayunoii 6u6-
JINOTEKOU
ury.




4.3. Coaep:xanmne yueOHOro MmaTepuasa
Conep:xaHue pa3/iesi0B U TeM JUCHUNIMHBI

1. BropuuyHoe KBaHTOBaHMeE
[IpencraBnenue uncen 3anonHeHus. BonmHoBas GpyHKIMs B IpecTaBiIeHUH dncen 3anoiHeHus. Coor-
BercTBue co IlIpeauHrepoBckoil (GOpMYITUPOBKON KBAaHTOBOM MeXaHWKU. OmepaTropbl POKICHUS U
YHUUTOXEHUSA. ['aMUIIbTOHMAH CUCTEMbI B3aUMOACHCTBYIOIINX YACTHUI] B UMITYJIbCHOM MPOCTPAHCTBE.
BtopuyHoe kBaHTOBaHHME BOJIHOBBIX (YHKIMHA. ['aMUIbTOHMAH CHUCTEMBI B3aMMOJICUCTBYIOIIMX Ya-
CTHUI] B KOOPJIMHATHOM TpecTaBieHnu. OnepaTop MIOTHOCTUA YUCIIA YACTHULL.
[IpuHIUIT TOKAECTBEHHOCTH OJMHAKOBBIX YAaCTHUIl B KBAHTOBOM MeXaHHKe. CUMMETpUYHAasi BOJIHOBAs
bynkus s 6o3e-cuctem. [loHsTre yncen 3amnonHeHus. BomHoBast GyHKINS CHCTEMBI B IPEICTABIIE -
HUU 4ncen 3anojHeHus. [IpencraBneHne BTOpUYHOrO KBAaHTOBAHUS JUISl JUHAMUYECKHUX ITEPEMEHHBIX.
Omneparopbl poXJIeHUS ¥ YHUUTOXXKeHUs. KBaHTOBaHHBIC BOJIHOBBIC (pyHKIMU. [IpencraBnenue boro-
m000Ba Ui aAIMTUBHBIX, OMHAPHBIX, ..., S-KPATHBIX TUHaAMU4eckux BenuuuH. [IpencraBnenue ['eii-
3eHOepra a1l KBAaHTOBAaHHBIX BOJIHOBBIX (DYHKIIMH.

2. MOHOHBI B KPUCTAJLIAX
@OHOHBI B OTHOMEPHOM KpucTajuie. lloreHnuanbaas 3Heprust OJHOMEPHOM LIETIOYKH aTtoMoB. Ilepe-
X0J1 K KOJUICKTUBHBIM NepeMeHHbIM. DyHkuus Jlarpanxka st oAHOMEPHOM 1eno4YKku aToMoB. DyHK-
uusa 'amunbronunana. KBantoBanue (mepexoj K KBaHTOBOW MexaHuke). Ilepexon k omepaTopam po-
KJIeHUA U YHUUYTOXKeHUs. DoHOHBI. OCHOBHOE U BO30YXIEHHOE COCTOSIHUE.

3. ®oHOHHAA TEII0EMKOCTh TBEPABIX TeJl.
CBoOoanas sHeprusi HOHOHHOTO Ta3a. Beruncinenne cBOOOAHON YHEPTUU B YACTHBIX CIydasX: a) HU3-
KM€ TeMIepaTyphl; 0) BEICOKHE TEMIIEpaTyphl; B) CpEAHHE TeMIepaTyphl (MpuOmmKkeHus: DHHIITeHHA
u Jle6as, remneparypa [lebasi, hoHOHHAS TETIOEMKOCTB).

4. Caepxrekyuectb. KBanTOBasi kMIAKOCTh. CrieKTPbI 003€BCKOI0 THIIA.
Konnencanus boze-DitHmreitna. MoiebHbIM TaMIJIBTOHHAH B MPUOJMKEHUN TTAPHOTO B3aUMOJICH -
CTBUS Il 003€-CUCTEMBI B MIPEACTABICHIH BTOPUYHOTO KBaHToBaHUs. [logxon boromo6oBa B anamu-
3€ MOYTH HiealbHOro 003e-ra3a ¢ KOHJAeHcaToM. BbIBOJ criekTpa 3JeMeHTapHbIX BO30YX ACHUN JaH-
HoM cuctemsbl. [IpeoOpazoBanue boromo6oBa onepaTopoB POXKACHUS U YHUYTOXKEHUS. Jlmaronanusa-
Y TaMWIbTOHHAHA B3aUMOJACHCTBUI. Y CIIOBHS BO3HUKHOBEHHS CBEPXTEKYYECTH B IOYTH HJ€ANb-
HOM 0o3e-raze. PacnpeneneHre aToMOB IO UMITYJIbCY B JIaHHOU cucteme. [IoHsATHE BOTHOBOM (hyHK-
LMY KOHJIEHCATa U IUIOTHOCTU MOTOKA KOHJICHCATA.
[lonsiTe CBEpPXTEKYy4E€CTH KBAHTOBOM >KUIKOCTU. YCIIOBUE BO3HMKHOBEHHUS CBEPXTEKYUECTH [l
603e-xuakoctu. CBepxTeKyuyass U HOpMallbHasi KOMIOHEHTa KUAKOCTU. CBA3b HOPMaJIbHOW KOMIIO-
HEHTBI KHUJIKOCTHU C Ta30M HOPMAJIbHBIX BO30YKaeHH. DOHOHHAS ¥ POTOHHAS IIOTHOCTH.

5. KBaHTOBBI€ BUXpPEBble HUTH
TepMoaeHaMuuecKoe paBHOBECHE Bpallaromerocs rena. Bpamarommiics renui 1. Tepmoannamuye-
CKO€ YCJIOBME BO3HHMKHOBEHHMSI BUXPEBOW HUTH B CBEpPXTEKyuel KommoHeHTe renust Il Bo Bpaiaro-
memcst cocyne. KBantoBanue OHcarepa BUXpeBOW HMTU. PacripeneneHue CKOpPOCTH CBEPXTEKyudei
KOMITOHEHTbI BOKPYT BUXPEBON HUTH MPOU3BOJIBHON (popmbl. KputHueckas CKOpocTh YIJIOBOrO Bpa-
uieHust. [Ipenen TBepaOTENbHOIO BpAaIllEHUs CBEPXTEKyUYel KOMIIOHEHTHI. [loHATHE BUXPEBBIX KOJEI]
KaKk 0co0O0To THIIa 3JeMeHTapHBIX BO30YyxaeHuit remust 1. CKopocTh IBMKEHUS W 3aKOH JTUCIIEPCUHU
JUTsl BUXPEBOTO KOJIbLIa MPOU3BOJIBHOTO pajinyca.

6. DJIEKTPOH B KPUCTAJLUIMYECKON peléTKe.
OnexkTpoH B nepuonuueckom moje. Teopema brnoxa. Dneprernueckuit criextp. Konuenuus gpepmu-
xuakoctu Jlangay. [Tosepxnocts @epmu B metaiie. OOl BUa KHHETHYECKOTO ypaBHEHUs. Perre-
HUE KMHETHUYECKOTO YPaBHEHUS JJIsi U30TPOIHOTO METalia B MPUOIMKEHUU YIPYTHX CTOJKHOBEHUU.
DIEeKTpOo- U TEIIONPOBOJHOCTD.

7. CBepxXnpoBoAHUMOCTH
BripoxkaeHHbIH «IOYTH WIealibHbIIDY PepMu-ra3 ¢ NpPUTSHIKEHHEM MEXAy yacTulamu. [IpaBuibHbIM
Y4€TB3aUMOJICHCTBUS YACTHUI] C IPOTHUBOIOIOKHBIMU UMITYJIbCAMHU U CIIMHAMH B UCXOJHOM T'aMHJIBTO-
HuaHe. [lepexon Kk HOBBIM omeparopaMm POKIACHUS M YHUYTOXKEHUs KBasUdacTwll. BaprmannoHHBII
npuHiun boromtoOoBa. Jlnaronanuszamnus raMUIbTOHHAHA. DHEPTUs OCHOBHOTO COCTOSIHUS. DHepre-



TU4eckas menb. CrekTp BO30YKIACHHBIX COCTOSIHUMN, OIIEHKA IJTUHBI KOppemsaiuu. TeMmneparypHas 3a-
BHCHMOCTb dHEPreTHYECKOM 1eau. TermmoemMKoCTs.
8. deppoMarHeTuku U aHTH(epPOMATHETHKH.

Makpockonnyeckre XapakTepUCTUKA MarHUTHBIX BellecTB. MarHuUTHBIM aumonb. HamarannueH-
HOCTh. BocmpunmuuBocTh. KpruBas HamaranumBanus. Kinaccudukanus MarHeTukoB. JlnaMarHeTHKY.
[Tapamarnetuku. @eppomMarHeTUKd. ATOMHas MarHUTHAs! CTPYKTypa KPUCTAIIIOB. AHTH(EppOMarte-
tuku. @eppumaraeTukd. OCHOBHOE COCTOsIHME aHTHU(eppoMarHeTHka. MarHutHas CTpykTypa. Mar-
HUTHas nojpenierka. Bunbl MarHUTHBIX CTPYKTYp. MeTo MOJIEKyJISIpHOTO MMOJiA B TEOPUHU aHTUDep-
pomarHerusMa. MarHOHHBIN CIIEKTD.

9. ®ynknusa ['pyHa MAKPOCKONMUYECKON CHCTEMBI.
VYpaBHEHUs BUKEHUS JJIS TeH3eHOEPrOBCKUX ONEpPaTOpOB M UX CBOMCTBA. 'aMMIIBTOHHAH CUCTEMBI
B3auMoaecTByronux yactuil. Oyuknus ['puna. Ces3p GyHknuu ['puHa ¢ MaTpuiiel IiIOTHOCTH, pac-
npejesieHne 4acTull 1no umnyibcaM OyHkius ['puHa B UMIYJIbCHOM mpejncTaBieHnd. HopMmupoBka
¢byukuun ['puna. Onpenenenne sHepreTHdeckoro cnekrpa mno ¢pyakuun ['puna. @ynkius ['punHa uge-
anpHoro depmu-raza. BeuucieHne TEpMOAMHAMUYECKUX BEITUYMH C MOMOIIbI0 (yHKIuU [puHa.
Oyukius ['pyuHa B peicTaBieHUN B3aUMOICHCTBHS.

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3AHATHH U JIa00OPaTOPHBIX padoT

Ne | Ne pasnena u HanmenoBanue ceMruHapos, Tpyno- OneHouHbIe cpencTBa dopmupye-
TEMbI JUCLHU- | MPAKTUYECKUX U JTaOOPaTOPHBIX eM- MbI€ KOMIIe-
TUTHHBI (MO- pabort KOCTh TEHIUHU
INAIE) (dacer)
1 2 3 4 5 6
1. | Tema 1 BTopuuHoe kBaHTOBaHUE 4 3ananue Ha cemuHape B Bu- | I1K-1
JIe 3a/1a4H
2. | Tema 2 @DOHOHBI B KpUCTAILIAX 4 3ananue Ha cemuHape B Bu- | [IK-1
1€ 3aa9u
3. | Tema 3 doHOHHAA TEIUIOEMKOCTE 4 3aganue Ha ceMuHape B Bu- | [1K-1
TBEPABIX Tell 1€ 3a/1a4u
4. | Tema 4 CBepXTEKy4eCTb. 4 3ananue Ha cemuHape B Bu- | I1K-1
1€ 3a/1a4
5. | Tema 5 KBaHTOBBIE BUXPEBBIE HUTHU 5 3aganue Ha ceMuHape B Bu- | [1K-1
I 3aJaun
6. | Tema 6 ONEKTPOH B KPUCTATUTHIECKON 4 3amganne Ha cemunape B Bu- | [1K-1
pemeérke 1€ 3a/1a4
7. | Tema7 CBepXnpoBOAUMOCTb 4 3ananue Ha cemuHape B BH- | [IK-1
Jie 3aJa4u
8 | Tema 8 deppoMarHeTHKH U aHTUdeEp- 4 3ananue Ha cemunape B Bu- | [1K-1
pPOMAarHeTHKH JIe 33/1a4
9 | Tema9 Oyuknus ['puna 4 3ananue Ha cemuHape B BH- | [IK-1
1€ 3aJauu

4.3.2. Ilepeuenp TeM (BONMPOCOB), BHIHOCHMbBIX HA CAMOCTOSITEJIbHOE HU3y4YeHHe CTyJeHTaAaMH B
pamkax camocTositeJibHOH padoTsl (CPC)

Ne Tema Bun camo- 3anaHue Pexomennye- | Yacsl
Hen CTOSATENb- Mas JuTepa-
HO paboTHI Typa
1 Bropuunoe kBantoBanue | Bueaynutop- | UTeHre OCHOBHOM U IOMOJI- Ucrounuku u3 10
Hasl, pele- | HUTEJIbHOM JIUTEpaTyphl OCHOBHOH U J10-
HUE 3a7a4 MIOJIHUTEIbHOU




2 ®OHOHBI B KpUCTaJLIaxX Bueaynutop- | UTeHue OCHOBHOM U 1OMOJI- 10
Has, peiie- | HATEIHHOH JTUTEPaTypsl
HUE 33724
3 @DoHOHHAs TEIIOEMKOCTh | BHeaynuTop- | UTeHne oCHOBHOM U I0OMOJI- 10
TBEPIBIX TEI Has, pellie- | HUTEJIbHOM JIuTepaTyphl
HUE 33729
4 CBEpXTEKY4ECTbh. Bueaynutop- | UTeHue oCHOBHOM U IOMOJI- JTUTEPATYPHI IO 10
Hasd, pellie- | HUTEJIbHOM IuTepaTrypsl TEME MIPaKTU4e-
HUE 3a7a4 CKHX 3aHATHU
5 KBaHTOBEBIE BUXpeBbIe | BHeaynurTop- | UTeHHe OCHOBHOM U IOIOJI- 6
HUTHU Hasd, pelie- | HUTEIbHOU JuTepaTyphl
HUE 3a]1a4
6 DNEKTPOH B KPUCTAJITH- Breaymurtop- | UreHne oCHOBHO¥ M IOTIOJ- 5
YECKOH peréTke Has, pellle- | HUTEJIBbHOU JINTEPATypPhl
HUE 3a]a4

4.4. MeTOIll/I‘IeCKI/Ie YKa3aHus [0 OpraHms3aluumn CaMOCTOSITEJILHOM paﬁoTbI CTYACHTOB

B pasnene 4.3.2 cTyneHTaM JUIsi CaMOCTOSITEIBHOTO YIUIYOJICHHOTO M3Y4YEHHUS TUCHUILIMHBI (Tapaii-
JICJIBHO C JICKI_II/ISIMI/I) npeajararoTcsd 3aaqyv 1o u3y4acMbIM pa3CciiaM. HpeﬂnonaraeTc;I, 9TO CTYACHT
CaMOCTOSITENIbHO U3YYHT JOIMOJIHUTENbHBIE Maparpadsl 0 NpOHAEHHON TeMe, MpeICTaBICHHbIE B JIH -
Teparype u3 I. 5, a 3aTeM PelIuT IpeIoKeHHbIE 3a1a4n. OIeHKa CaMOCTOSTEIbHON paboThl CTYICH-
TOB MPOBOJIUTCS Ha MPAKTUUECKUX 3aHATHUSAX.

4.5. [IpumepHasi TeMaTHKa KypCOBbIX padoT
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO HAIMCAaHUE KYPCOBBIX padoT.

V. YueOHo-MeTOaM4YecKoe M1 HHPOPMAMOHHOE O0ecniedeHue U CIUIINHbI
a) CIIUCOK JIUTEePaTypbl

OCHOBHasI JIUTEpATypa

1. Enudanos, I'. 1. ®usuka TBepaoro Tena [DneKTpoHHbIH pecypc]: yueo. mocodue / I'. U. Enuda-
HOB. - Mockaa : Jlanb, 2011. - 288 c. - Pexxum nocryna: 9bC "N3gatensctBo "Jlans". - Heorpanuu.
noctyt. - ISBN 978-5-8114-1001-9

2. Casenwes, U.B. Kypc obmeit puzuku. B 3-x 1. T.3. KBanToBas ontruka. ATomHas ¢puszuka. Pusn-
Ka TBEpOro Teja [ DJIeKTPOHHBIN pecypc] : yued. mocobue: / W. B. CaBenbeB. - MockBsa: Jlans, 2011. —
318 c. - Pexxum nocryna: 9bC "U3patensctBo "Jlanp". - Heorpanuu. goctymn. - ISBN978-5-8114-
1211-2

3. Kotkwun, I". JI. Jlekuuu 1o cTaTUCTHYECKOM pusnke: yued. mocodue s crya. By3o / . JI. KotkuH.
- M. ; MxeBck: Perynsap. u xaotnd. quHamuka, 2006. - 189 c. - ISBN 5-93972-257-1 (20 2k3.)

JIOTIOJTHUTENIbHAS JINTEPATypa

1. Jlaunay, JI. [I. Teopetudeckas usuka : yuebHoe nocodue : B 10 Tomax / JI. /1. Jlangay, E. M. Jlud-
ity JI. I1. TTutaeBckwuii ; mon pemakimeit I'. C. Jlanacoepra. — 5-e uzn., ucnp. — Mockga : ®IU3-
MATIJIAT, 2021 — Tom 9 : Cratuctuyeckas pusuka. H. 2. TeopHst KOHAEHCUPOBAHHOTO COCTOSHHS
—2021. — 440 c. — ISBN 978-5-9221-1580-3. — Texkct : anexkTpoHHbIH // JlaHb : 2I€KTPOHHO-O010-
mnorednast cucrema. — URL: https://e.lanbook.com/book/185699

2. baiikos, 0. A. ®u3nka KOHIEHCUPOBAHHOTO COCTOSHUSA : yueOHoe mocobue / FO. A. baiikos, B. M.
Ky3nenoB. — 4-e u3a. — Mocksa : JlabopaTtopus 3nanuii, 2020. — 296 c¢. — ISBN 978-5-00101-825-
4. — Texcr : anexTpoHHbIH // JlaHb : 3nekTpoHHO-OnbroTeunas cucrema. — URL:
https://e.lanbook.com/book/151595

3. Ky3nenog, C. U. Kypc ¢usuku ¢ npumepamu pemeHus 3aaad. « Du3nka KOHISHCUPOBAHHOTO CO-
ctosiHus : yueOHoe nocodue / C. U. Ky3nenos, H. A. Tumuenko. — Towmck : 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 : 3neKTpoHHO-O0nbIoTeunas cucrema. — URL:
https://e.lanbook.com/book/10274

0) nmepuoANYECKrEe U3TAHUS - HET

B) CITMCOK aBTOPCKUX METOAMYECKUX pa3pabOTOK - HET

r) 6a3bl TaHHBIX, UH(HOPMAIIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE CUCTEMBI

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

OOpa3oBareNbHbIC PECYPChI, OCTYIHBIC 0 JIOTUHY M IapoJo, MpenocTaBisieMbiM HaydHoii
oubnmorexoit UT'Y:

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

e http://e.lanbook.com - ObC «M3narenbctBo «JlaHby;

e http://rucont.ru - 9bC «PykoHT» - Mex)oTpacieBas Hay4dHas OMOIMOTEeKa, coqepkamas orud-
POBaHHBIC KHUTH, IEPHOANYCCKHE M3IaHUS U OTJCIbHBIC CTATHU IO BCEM OTPACIISIM 3HAHHH, a
TaKXe ayJIno-, BUJICO-, MyJIbTUMEIUA COPT U MHOTOE JIPYTo¢;

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

VI. MaTtepuajibHO-TeXHHYECKOe o0ecneyeHHe TMCIUTLIHHbI

VYueOHas ayuTopus AJsl MpoBeieHus 3aHaTHH. Ha JeKuMsX MOTryT UCIOJIb30BaThCs MYJIbTUME-
JUIHBIE CPEICTBA: MIPOEKTOP, MEPEHOCHOM dKpaH, HOYTOYK. Mcnonb3oBaHue riio0aabHON KOMITBIO-
TEPHOM CEeTH MO3BOJIAET 00ECIICUYUTH JOCTYITHOCTh HHTEPHET-PECYPCOB M PEaIN30BaTh CAMOCTOSTEIIb-
HYyI0 paboTy crynenToB. Ha dakynbpTeTe nMeeTcss KOMIBIOTEPU3NPOBAHHAS Ay AUTOPHSI, IPEAHA3HA-
YeHHAs 1711 CAMOCTOSITENIbHOM paboThI, C HEOTPAHMUEHHBIM JOCTYIoM B IHTEpHET.

VII. O0pa3oBaresibHbIE TEXHOJIOTHU
3a)1aq1/1 H3JI0KCHUA U U3YUYCHHUA JUCHUIIIIMHBI PCATIU3YIOTCA B CIICAYIOIIUX (bopMax JACATCIIbHOCTH .

e JIEKIIMHU, HalleJIeHHbIE Ha MOJIy4eHHEe HeoOXoauMoi MH(OpMalMH, U ee UCHOIb30BaHUE
[IPU PELICHNUU IPAKTUYECKUX 3a]a4;

® [paKkTUYECKHE 3aHATHUS, HANpaBJI€HHbIE HAa aKTHBHU3AIMIO MMO3HABATEIBHON JESTENbHOCTH
CTYJCHTOB U IPUOOPETEHHSI HIMH HABBIKOB PEIICHHUSI MPAKTUICCKUX U TIPOOJIEMHBIX 3a7a4;

® KOHCYJIbTAllUU —€XKEHENIEIbHO Ul BCEX JKEJIAIOIUX CTYJEHTOB;

® caMOCTOsTeNbHAsl BHEAYJUTOpHas paboTa HalpaBiieHa Ha MPUOOPETEHHE HABBIKOB CaMo-
CTOSITEJIBHOTO PEIICHUS 3a/1a4 MO JUCIUTIINHE;

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

VIII. OneHo4yHbIe MATEPHAJIBI VIS TEKYLIEr0 KOHTPOJISI H IPOMEKYTOYHOM aTTecTaluu
@DOH/1 OLIEHOYHBIX CPEJCTB MPEACTABIECH B IPHIIOKEHHUH.
®opMa poBeACHUS IPOMEKYTOUHON aTTECTALUU — JK3aMEH.
Bonpocs! Tekymero KOHTpoIs:
1.IIpencraBnenue yncen 3anoiHeHus. BomHoBast GyHKIMS B IPEACTABICHUHU YUCEI 3aTI0JHEHUS.
2. OnepaTopsl pOKACHUA U YHUUTOXKEHHUS.
3. 'aMHUIbTOHHAH CUCTEMBI B3aUMOJIEHCTBYIOIIMX YaCTHIl B KOOPAUHATHOM IpezcTasieHuu. 4. One-
paTop IJIOTHOCTH YKCJIA YACTHULL.
4. IIpencraBineHre BTOPUYHOTO KBAHTOBAHMS sl TUHAMUYECKUX IEPEMEHHBIX.
4. TlpencraBnenue I'eizenOepra /st KBAHTOBAHHBIX BOJIHOBBIX (DYHKITUH.
5. IlpeoGpa3oBanue boromoOoBa onepaTopoB pOKIACHUS U YHUUTOXKCHHUS.
6. Jlnaronanu3amus raMuJbTOHHAHA B3aUMOACHCTBUM.
7. TloHsiTUE CBEPXTEKYYECTH KBAHTOBOW JKHUJIKOCTH. Y CJIOBHUE BO3ZHUKHOBEHMS CBEPXTEKYUECTH IJIS
003€e-KUIKOCTH.
8. CBepxTeky4dasi U HOpMajbHasi KOMIIOHEHTA KUAKOCTH.




9. ®OHOHBI B OJTHOMEPHOM KPHUCTAJLIE.
10.IToreHumanbHas SHEPrusi OJHOMEPHOM LIETTOUKH aTOMOB. [lepexos K KOJUIEKTUBHBIM IIEPEMEHHBIM.
11. ®yukuus ['puna. @yuknus ['puHa B npeicTaBICHUN B3aUMOICHCTBHS.

IIpumepHBbIi MepeYeHb BONPOCOB K IK3aMEHY

1. TlpencraBneHue uucen 3amoyiHeHUs. BoaHOBast (GyHKIUS B MPEICTaBICHUM YUCEN 3arOJI-HEHUSI.
CootserctBue co [IpeauHrepoBckoii GopMyIUpOBKOH KBAHTOBOM MEXaHUKH.

2. Omneparopbl poKAEHUSI U YHUUTOXKEHUS.

3. T'amMunbTOHHMAH CHCTEMBI B3aUMOJICUCTBYIOIIMX YaCTHUL] B UMITYJIbCHOM IPOCTPAHCTBE.

2. BropuyHO€ KBaHTOBAaHHE BOJHOBBIX (QYHKUMH. ['aMWIBTOHHMAH CHUCTEMbI B3aUMOJICHCTBYIO-IIUX
YacTUILl B KOOPJAWHATHOM IIpeacTaBieHnH. OnepaTop MIOTHOCTH YUCIIA YACTHULL.

3. IlpuHUMO TOXJIECTBEHHOCTH OJMHAKOBBIX YAacTHI[ B KBaHTOBOM MexaHuke. CHUMMeTpuUyHas
BOJTHOBasT YyHKIMSI 17151 003€-CUCTEM.

4. TlonsTue umcen 3anoiHeHus. BomHoBas GyHKIMS CUCTEMBI B MPEACTABICHUH YHCEN 3a-TIOJTHEHUSI.
IIpeacraBineHre BTOPUYHOTO KBAHTOBAHMS I JUHAMUYECKUX NEepeMEHHBIX. One-paTopsl poKIECHUS
U YHUYTOXEHUSI.

5. IlpuHOHMI TOXKIECTBEHHOCTH OJWHAKOBBIX YAaCTHIl B KBAHTOBOM MEXaHUKE. AHTHCHUMMET-pUYHAs
BoJIHOBas (yHKIus st Depmu-cucreM. [loHsTHe Yricen 3am0THEHUS.

BonnoBas (QyHkuus cuctemMbl B NPEACTABICHUMM 4YHMCEN 3amoyiHeHus g DepMmu-cucreMm.
[IpeacraBieHre BTOPUUHOTO KBAHTOBAHUS JIJIsl TUHAMUYECKUX MepeMeHHbIX. OnepaTropsl pOKICHUS U
YHUYTOKEHHUS.

6. Konnencauus bo3ze-DiiniTeiina.

7. MonenbHbIi TaMUJIbTOHHAH B MPUOIMKCHUH ITAPHOTO B3aMMOJCUCTBHS IJIsi 003€-CHCTEMBI B
MPEACTABICHUN BTOPUYHOTO KBAHTOBAHMUSI.

8. BbiBoa criekTpa 3JeMEHTapHBIX BO30YKIeHUl g 003e-CUCTeMBbI B MPEJCTABICHUN BTOPUY-HOTO
KBaHTOBAHUSI.

9. IIpeobpazoBanne boromoOoBa onepaTopoB POKIACHUS U YHHUTOXXCHHS. Y CIIOBUS BOSHUKHO-BEHUS
CBEPXTEKYYECTH B IIOYTHU HJI€aIbHOM 003e-Tase.

10. [duaronanmuzamusi TaMWIbTOHHAHA CBEPXTEKyded CHUCTeMBbI. [loHsATHE BOJHOBOW (YHKIIUU
KOHJIEHCATa U IUIOTHOCTHU MOTOKA KOHJIEHCATa

11. IlonsiTHe CBEPXTEKYYECTH KBAHTOBOW MKUJKOCTH. Y CIIOBUE BOZHUKHOBEHHUS CBEPXTEKY-4YECTH IS
003e->)KUAKOCTH.

12. CBepxTeky4yass W HOpMaJibHasi KOMIIOHEHTa JKUAKOCTH. CBA3b  HOPMAJIBHOM KOMIIOHEH-ThI
YKUJKOCTHU C Ta30M HOPMAJIbHBIX BO30YKaeHN. DOHOHHAS ¥ POTOHHAS TIOTHOCTH

13. PacnpeneneHne CKOpPOCTU CBEPXTEKYdYe KOMIIOHEHTHI BOKPYI BHUXPEBOW HUTH MHPOU3-BOJIBHOU
dopmbl. KpuTudeckass CKOpOCTh yrioBOro BpaimieHus. llpenen TBepIOTENbHOTO BpaICHUS
CBEPXTEKYy4el KOMIIOHEHTBI.

14. BoIpoxkIeHHBIH «OYTH HAealbHbI» DepMu-ra3 ¢ NpuTsHDKEHHEM Mexay udactuuamu (Monenb
BKII).

15. IlpaBuibHBII yueT B3aUMOJEHCTBHUS YacTULl C IPOTHUBOIOJIOKHBIMU UMITyJIbCAMU U CIIM-HaMU B
HCXOJIHOM TaMwiIbTOHHaHe. [lepexo Kk HOBBIM OllepaTopaM POKICHUS U YHUYTOXKEHUS KBA3MYaCTHULL
(Bapuannonnsiit npuniun boromto6osa.) mist epmu yacTHil.

16 JIuaronamm3saius ramuiabToHnana Mogaens BKILI

17. ®oHOHBI B OJHOMEpHOM KpucTajuie. l[loTeHnuanbHas 3HEpPrUus OJHOMEPHOM LENOYKH aTOMOB.
Ilepexo K KOJUIEKTUBHBIM [TEPEMEHHBIM.



Ilpumep mecmogwix 3a0anuti 05t NPOBEPKU CHOPMUPOBAHHOCIIU KOMNEMEHYULl, YKAZAHHBIX 8blUle 8
n.3:

1. TIpeoGpazoBanue boromroboBa onepaTopoB POXKIACHUS U YHHUTOXKEHUS bo3e cuctem
+i=chifl bt

o (] ) " Bepuwiii omeem

+i=paslif ,'|: ' d
-
vizch|d (b
° ]
2. Cssi3b BEIIMYUHBI IS C TEMIIEPATYPOil IEPexo/ia B CBEPXIPOBOIHUKE.
° T. =0.57TA BepHO
« T.=05A

° Tﬁ.:ﬂ-

3. Cnektp ®OHOHOB B OJJHOMEPHOM KPHCTAJIIE aKyCTHUECKAs BETBb.
e c&lp/=c*p Bepno
o =&lpl=cw# _;;:

a
o &l pl=c*xp

PazpaboTunku: noteHT kadenpsl Teopernyeckor dmsukn  C.B. JIoBios

[Tporpamma cocrtaBieHa B cooTBeTcTBHM ¢ TpeboBanusiMu @I'OC BO no HampaBieHUIO MOJATOTOBKH
11.03.04 DnexTpoHMKa U HAHORJIEKTPOHHUKA.

IIporpamma paccMOTpeHa Ha 3ace/laHuu KadeJpbl TEOPETHIECKOH DU3UKH
«15» mapra 2024 1. P
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Hacrosimmasi mporpamMMa He MoOKeT ObITh BOCIPOU3BeAeHA HH B Kakod ¢opme 0e3
NMpeIBapPUTEIbHOI0 MMCbMEHHOT0 pa3peleHus: kadgeapbi-pa3padoTynKa NPOrpamMmbl.



