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I. Hean v 32124y TUCUUILJIAHBI
«®Pu3uka KOHJEHCUPOBAHHOIO COCTOSHUS» SIBIAETCS OAHOM M3 0000IIaromMX (U3MUECKUX AUCLU-
IUIMH U TIPEAINOoNaraeT 3HAHME OCHOB KJIACCUYECKOM MEXAHMKH, TEOPUM I0JI, HEPEISITUBUCTCKON
KBAHTOBOM MEXAaHUKH, TEPMOJAMHAMHMKHM U CTATHCTUYECKOH (DM3MKH, a TaKKe€ OCHOB BCEX pa3feiioB
BBICILIE MATEMATUKH.

esan kypca
[enbto kypca «PuU3nKa KOHAEHCUPOBAHHOI'O COCTOSIHUS» SIBISIETCSI O3HAKOMJIEHUE C OCHOBHBIMU HJIE-
SAMH U TIPEIIOCBUIKAMH, JIEKAIMMHU B OCHOBE OITMCAHMsI U TPUPOJBI KBAHTOBBIX JKUAKOCTEN. [TokazaTs
NPUYHHBI, 00YCIIaBIMBAIOIINE U3MEHEHHE MHOTHX (DU3MYECKHX CBOMCTB KPUCTAJUIMYECKHX TBEPIBIX
TeJI, BKJIIOYas HAaHOKPHCTAIMUYecKoe cocTosiHue. [loka3aTe MeKAMCUUIUIMHAPHBIA XapakTep (GU3UKU
TBEPJIOTO TeJla U €€ MPUKIATHBIX aClIeKTOB. Bo30yIuTh MHTEpEC acIMPaHTOB K CUHTE3Y 3HAHHM, MOy -
YEHHBIX B Kypcax o011el, TeopeTndeckoi GU3nKu U (U3NKHA KOHJIEHCUPOBAHHOTO COCTOSIHUS.
3anaum kypca

BeipaboTats y cnenuanicTa HaBbIKM MPAKTHYECKOr0 UCIOIb30BAHUS METO/I0B, IPEIHA3HAUYEHHBIX IS
MaTEeMaTHYECKOr0 MOJAETMPOBAHUS U OMUCAHUS TIOBEACHUSI KBAHTOBBIX KUIKOCTEH, HMEIOIINX 0ecKo-
HEYHOE YMCJIO CTENeHeH CBOOOBI.

I1. Mecto qucuuminnsel B crpykrype OIIOIT
Jucunmnza «®u3nka KOHIEHCUPOBAHHOTO COCTOSHUS» OTHOCUTCS K AUCLUILIUHAM, (OPMUPYEMBIM
y4acTHUKaMU 00pa30BaTeIbHOTO Mpolecca. M3ydeHue pas3ienoB Kypca npernonaraeT uCroib30BaHue
HOJYYEHHBIX OCHOBHBIX 3HaHMH, YMEHMH M KOMIETEHLUI Ha MOCIEAYIOUIEM YpOBHE OOpa30BaHMSL.
JUis u3ydeHus: TUCIUIUIMHBI, HEOOXOIMMBI 3HAHUS M YMEHUS U3 YATAaeMOM Ha MJIAJIINX Kypcax JWC-
nuIIuH TeopeTndeckoit Gu3HKy.

I1I. TpeOoBaHusA K pe3y1bTATAM OCBOCHHS JMCIHIIIHHbI
ITepeyenn miIaHMpyeMbIX pe3yJIbTATOB 00y4EHHA M0 JUCHHILINHE, COOTHECEHHBIX ¢ HHIMKATO-

aMH 10CTHKEHHMS KOMIIeTeHIH

Kommerenmmsa [TIK-2: CrocoGeH ucnoap30BaTh CHEIUATN3UPOBAHHBIC 3HAHUS B 00JIaCTH
(U3HKY 7151 OCBOSHUS MPOPMIBHBIX (DU3HMUECKUX TUCIUTUIHH.

Wupukaroper koMieTeH- UK. 11 [Ipumensier (uznko-mareMaTHYecKuii ammapaT B cdepe cBoeit

i npodeccnoHaIbHOM NeTETbHOCTH

Pesynbrarel 00yuenuss | 3naem: OCHOBONOJArarolye IPUHLUIIBL, TOHATHS U TUIIOTE3BbL, JeKallie B
OCHOBE OIMCaHUs KBAHTOBBIX KMJIKOCTEH.

Ymeem: anexBaTHO COMOCTABIAThH JJaHHBIM KOHKPETHBIN Mpoliecc Crocody
€ro onucanus (BbIOOp ypaBHEHHUS).

Bnaoeem: MeronaMu pelieHusi COOTBETCTBYIOIIMX ypaBHEHU B TpeOye-
MOM HPUOJIMKEHUH.

IV. Copep:xanue u CTPYKTypa AMCHMILINHBI (MOXYJIA)

OO0beM IMCIUILINHBI COCTABISACT 5 3aueTHhIX eaunull, 180 yacos, B ToMm uucie 103 yaca KOHTaKT-
HOI paOOTHI.

3aHATHS MPOBOJATCS TOJIBKO B OYHOM QopmMe oOydeHHs ¢ MPUMEHEHHEM JUCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSTEIbHON paboThl cTyaeHToB dyepe3 DMOC dakynpTeTa. DIESKTPOHHOW M JTUCTAH-
IMOHHOU (hOopM 00yUEHUS HE IPEyCMaTPUBACTCS.

Ha npaktrueckyto moarotToBky OTBOAUTCS 34 ayAMTOPHBIX Yaca.

®opMa MPOMEKYTOUHON aTTECTALUU: DK3aMEH.



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. Conep:xxanue y4eOHOIro MaTepHaJia
Coaeprxanue pa3aejioB ¥ TeM IHCHUTITHHBI




1. BTopuuHoe KBaHTOBaHHUE
[IpencraBnenue uncen 3anonHeHus. BonHoBas GpyHKuMs B mpencTaBieHuy yncen 3anoiHeHus. Coor-
BercTBHe co lllpeaunrepoBckoit (OpMyIHPOBKOW KBAaHTOBOW MeXaHUKH. OnepaTropbl pOXKACHUS U
YHUYTOKEHHUS. | 'aMUIIBTOHMAH CHUCTEMBI B3aUMOJEHCTBYIOINX YaCTHUL] B UMITYJIbCHOM IPOCTPAHCTBE.
BropuuHoe kBaHTOBaHHME BOJIHOBBIX (PyHKIMHA. ['aMUIbTOHMAaH CHCTEMBI B3aMMOJEHCTBYIOUIMX 4a-
CTHUI B KOOPJIMHATHOM IIpeacTaBieHnH. OnepaTop MIOTHOCTHA YUCIIA YACTHULL.
[TpyHIMIT TOXKAECTBEHHOCTH OJMHAKOBBIX YaCTHUI] B KBAHTOBOI MexaHMke. CUMMETpUYHasl BOJHOBAs
bynkus s 6o3e-cuctem. [lonstre yncen 3anonneHus. BonHoBas GyHKIMS CUCTEMBI B IIPE/ICTaBIIE -
HUM 4Kcen 3anonHenusd. [Ipeacrapnenne BTOpUYHOro KBAHTOBAHUS 111 JUHAMMUYECKUX NIEPEMEHHBIX.
OmnepaTopsl pokaeHHs U yHUUTOXXeHHs. KBaHTOBaHHBIE BOTHOBBIE (hyHKIMH. [IpencraBnenue boro-
m000Ba I aAJUTUBHBIX, OMHAPHBIX, ..., S-KPAaTHBIX AMHAMUYECKUX BenuyuH. [IpencraBnenue ['eii-
3eHOepra /i KBAaHTOBAaHHBIX BOJHOBBIX (DYHKIIHHA.

2. MOoHOHBI B KPHCTAJIIAX
®oHOHBI B OTHOMEPHOM KpucTaiuie. [loTeHmanpHas 3Heprusi OTHOMEPHOU 1enodku atoMoB. [lepe-
X0l K KOJUICKTUBHBIM IlepeMeHHbIM. DyHkuus Jlarpanika [uist OqJHOMEPHOM LENOYKH aTOMOB. DyHK-
nusa 'amuneronnana. KBantoBanue (mepexoj K KBaHTOBOW MexaHuke). [lepexon k omepaTopaMm po-
KIeHUs U yHHUITOXeHus1. DoHOHBI. OCHOBHOE U BO30YKJICHHOE COCTOSTHHE.

3. @MDOHOHHASA TEIJIOEMKOCTh TBEPABIX TeJl.
CBobOoaHas sHeprusi GoHOHHOTO ra3a. Beruncnenne cBOOOAHON YHEPTUU B YACTHBIX CITydasiX: a) HU3-
KHE TeMIIepaTypbl; 0) BEICOKHE TEMIIEPATYPHhI; B) CPEIHUE TEMITepaTyphl (MPUOIKEHUS DWHIITeHHA
u Jle6as, Temmneparypa [lebasi, poHOHHAS TEIIOEMKOCTB).

4. Caepxrekydectb. KBaHTOBasI :KUAKOCTH. ClIeKTPBI 003€BCKOr0 THIIA.
Konnencauus boze-DitHmTeiina. MoaenbHbI TaMUIIBTOHUAH B MPUOJIMKEHUH TApPHOTO B3aMMO/IEH -
CTBUS JJ1s1 003€-CUCTEMBI B MIPEICTaBICHUH BTOpUUHOro KBaHToBaHus. [logxon boromo6oBa B anamu-
3€ TIOYTH HJI€ANBHOr0 003e-Ta3a ¢ KOHAECHCATOM. BBIBOJ CIIeKTpa 3JIeMEHTapHBIX BO30YKICHHUNA JaH-
Holt cuctembl. [IpeobpazoBanue boronro6oBa onepaTopoB POXKIACHUS M YHUUTOXEeHUs. J[naronanusa-
L1l TaMUIbTOHUAHA B3aUMOJEHCTBUI. YCIIOBUS BO3HUKHOBEHHUS CBEPXTEKYUYECTH B IIOUTH HJEallb-
HOM Oo03e-raze. Pacnpenenenre aToMOB 10 UMITYJIbCY B JaHHOUM cucteme. [loHsTHe BOTHOBOW (DyHK-
LIMY KOHJIEHCATa U MJIOTHOCTH MTOTOKA KOHJEHCATA.
[loHsiTHE CBEPXTEKYyYECTH KBAHTOBOM JKMIKOCTH. YCIIOBHE BO3HMKHOBEHHS CBEPXTEKYYECTH [Is
603e-xuaKocTi. CBepxTeKyyass U HOpMaJibHasi KOMIIOHEHTA XKUAKOCTH. CBSI3b HOPMaJIbHOM KOMIIO-
HEHTBI ’KHUJIKOCTHU C Ta30M HOPMaJIbHBIX BO30YkAeHniH. DOHOHHAsI U POTOHHASI MJIOTHOCTH.

5. KBaHTOBBIC BUXpEBbIe HUTH
TepMmoaeHaMuueckoe paBHOBECHE Bpamlaromierocs tena. Bpamarommiics renuit 1. Tepmoaunamuye-
CKO€ YCIIOBUE BO3HHMKHOBEHUS BUXPEBOM HHUTHU B CBEPXTEKydel KOMIIOHeHTe renus II Bo Bpamaro-
meMesi cocyne. KBantoBanue OHcarepa BUXpeBOW HUTH. PacnpeneneHre CKOpPOCTH CBEPXTEKydeu
KOMIIOHEHTBI BOKPYT BUXPEBOM HUTH MPOU3BOJILHON (hopMbl. KpuTHueckass CKOPOCTh YIJIOBOTO Bpa-
meHus. [Ipenen TBepaOTENBHOIO BpAIllEHNsI CBEPXTEKYUYel KOMIIOHEHTHI. [[oHATHE BUXPEBBIX KOJEI]
KaK 0co0Oro THIa 3JieMeHTapHbIX BO30yxaeHui renus II. CKOpocTh IBMKEHUS M 3aKOH AMCIIEPCUU
JUISI BAXPEBOTO KOJIBLIA MPOU3BOJIBHOTO pajinyca.

6. DJIeKTPOH B KPHCTAIMYECKOH peméTKe.
DneKkTpoH B nepuoandeckoM mose. Teopema brmoxa. Duepretudeckuit cnextp. Konmenmus ¢epmu-
xunkoctu Jlannay. [ToBepxaocts @epmu B Metayuie. OOmuil Bua KWHETUYECKOTO ypaBHeHHs. Peme-
HUE KMHETUYECKOTO YpaBHEHHUS JJIsl U30TPOIHOTO MeTaljla B MPUOIMKEHUU YIPYTHX CTOJIKHOBEHUH.
DNEeKTpO- U TEIIONPOBOAHOCTD.

7. CBepxXnmpoBOAUMOCTH
BbIpoKIeHHBIN «IOYTH ucalbHbI» DepMu-ra3 ¢ MPUTSKECHUEM MEXKAY dacTulaMu. [IpaBuibHbIM
Y4E€TB3aMMOJICHCTBHSI YaCTHUIL C TPOTUBOIIOIOKHBIMU UMITYJIbCAMU U CIUHAMU B UCXOJIHOM I'aMHJIbTO-
HuaHe. llepexon kK HOBBIM omeparopaM pOKIEHUS M YHUUTOXKEHUS KBa3M4yacTHll. BapuannoHHbIN
npuHiun boromo6oBa. Jlnaronanu3zaiys raMUJIbTOHHAHA. DHEPTUS OCHOBHOTO COCTOSIHUSI. DHepre-
TH4eckas menb. CekTp Bo30yKICHHBIX COCTOSIHUH, OIIEHKa JUTHHBI Koppersiuuu. TemnepatypHas 3a-
BHCHMOCTb SHEPreTHYECKOM 1eau. TermmoemMKoCTs.



8. deppoMarHeTuku U aHTH(epPPOMATHETHKH.

Makpockonnyeckre XapakTepUCTUKA MarHUTHBIX BellecTB. MarHuUTHBIM aumonb. HamaranueH-
HOCTh. BocmpunmunBocTh. KpuBas HamaranumBanus. Kinaccudukanus MarHeTukoB. [lnaMarHeTHKY.
[Tapamarnetuku. @eppomMardeTukd. ATOMHas MarHUTHAs] CTPYKTypa KPUCTAIIIOB. AHTH(EppOMarte-
tuku. @eppumaraeTukd. OCHOBHOE COCTOsIHME aHTHU(eppoMarHeTHka. MarHutHas CTpykTypa. Mar-
HUTHas nojpenierka. Bunbl MarHUTHBIX CTPYKTYp. MeTo MOJIEKyJISIpHOTO MMOJid B TEOPUHU aHTUdep-
pomarseTusmMa. MarHOHHBIN CIIEKTD.

9. ®Oynknusa ['pyHa MAKPOCKONMUYECKOH CHCTEMBI.
VYpaBHEHUs BUKEHUS JJIS TeH3eHOEPrOBCKUX ONEpPaTOpOB M UX CBOMCTBA. 'aMMIIBTOHHAH CUCTEMBI
B3auMoecTByronux yactuil. @yuknus ['puna. Ces3p GyHknuu ['puHa ¢ MaTpuiiel IiIOTHOCTH, pac-
npejesieHne 4acTuil 1no umnyibcaM OyHkius ['puHa B UMIYJIbCHOM mpencraBieHnd. HopmupoBka
¢byukuun ['puna. Onpenenenue sHepreTHdeckoro cnekrpa no ¢pyakuun ['puna. @ynkius ['punHa uge-
anpHOoro depmu-raza. BeuucieHne TEPMOAMHAMUYECKUX BETUYHMH C MOMOIIbI0 (yHKIuU [puHa.
Oyukius ['pyuHa B npeicTaBieHUN B3aUMOICHCTBHUS.

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTUYECKUX 3AHATHH U JIA00OPaATOPHBIX padoT

Ne | Ne pasnena u HanmenoBanue ceMruHapos, Tpyno- OneHouHbIe cpencTBa dopmupye-
TEMbI JUCLHU- | MPAKTUYECKUX U JaOOpaTOPHBIX eM- MbI€ KOMIIe-
TUTHHBI (MO- pabort KOCTh TEHIUU
INAIE) (gacer)
1 2 3 4 5 6
1. | Tema 1 BTopuuHoe kBaHTOBaHUE 4 3ananue Ha cemuHape B Bu- | [1K-2
I 3aJaunl
2. | Tema 2 @DOHOHBI B KpUCTAILIAX 4 3ananue Ha cemuHape B BU- | [1K-2
1€ 3aa9u
3. | Tema 3 doHOHHAA TEIUIOEMKOCTE 4 3aganue Ha ceMuHape B BU- | [1K-2
TBEPABIX Tel 1€ 3a/1a4u
4. | Tema 4 CBepXTEKy4EeCTbh. 4 3amanue Ha cemuHape B BU- | [IK-2
1€ 3a/1a4
5. | Tema 5 KBaHTOBBIE BUXPEBBIE HUTHU 5 3aganue Ha ceMuHape B BU- | [1K-2
I 3aJaun
6. | Tema 6 ONEKTPOH B KPUCTATUTHUECKON 4 3amganne Ha cemuHape B BU- | [1K-2
pemeérke 1€ 3a/1a4
7. | Tema7 CBepXIpoBOANMOCTb 4 3ananue Ha cemuHape B BU- | [IK-2
Jie 3aauu
8 | Tema 8 deppoMarHeTHKH U aHTUdEp- 4 3ananue Ha cemuHape B BU- | [IK-2
pPOMAarHeTHKH 7€ 33/1a4
9 | Tema9 Oyuknus ['puna 4 3ananue Ha cemuHape B BU- | [IK-2
1€ 3aJauu

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

Ne Tema Bun camo- 3anaHue Pexomennye- | Yacsl
Hen CTOATEIID- Mas JuTepa-
HOU paboThI Typa
1 Bropuunoe kBantoBanue | Bueaynurtop- | UTeHrne OCHOBHOM U IOMOJI- Ucrounuku u3 10
Hasl, pele- | HUTEJIbHOM JIUTEpaTyphl OCHOBHOH U J10-
HUE 3a7a4 MIOJIHUTEIIbHOU
2 @OHOHBI B KpUCTajUIax Bneayaurtop- | UreHue OCHOBHOM M JONOJI- JIATEPATYPHI O 10
Hasd, pelle- | HUTEJIbHOM IUTepaTypsl TeMe MpaKTHIe-
HHUE 3a7a4 CKMX 3aHATHH




3 @DOHOHHAs TEINOEMKOCTh | BHeayauTop- | UTeHune OCHOBHOM U OIOJI- 10
TBEPIBIX TEI Has, peuie- | HUTEJIbHOU JINTepaTypsl
HHE 3a7a4
4 CBepXTeKy4ecTb. Bueaynutop- | UreHne OCHOBHOM | JOTIOJN- 10
Hasf, pelie- | HUTEIbHOW JIUTEpaTyphI
HHE 3a7a4
5 KBanrtoBbie BUXpeBble | BHeaynutop- | UTeHre OCHOBHOM M 10M0- 6
HUTH Has, pelie- | HUTEIbHOU JIUTEPaTyphI
HUE 33134
6 OJNEKTPOH B KPUCTAJUIH- Bueaynutop- | UTeHue oCHOBHOM U 1OMOJI- 5
4eCKOM peléTke Hasl, pele- | HUTEJIbHOM JIUTEpaTyphl
HUE 33134

4.4. MeToauyeckne yKa3aHusi 10 OPraHU3anMU CaMOCTOATEIbHOI Pad0Thl CTYACHTOB

B pazmene 4.3.2 cryneHTam sl CaMOCTOSATEIBHOTO YIIyOJIEHHOTO M3Y4YEHHS TUCIUIUIMHBI (Tapai-
JIEJIBHO € JIEKIMSAMHM) MpeAiaratoTcs 3aJ1lauu 1o u3ydaeMbIM paszaenam. [Ipennonaraercs, 4to cTyIeHT
CaMOCTOSITENIbHO U3YYHT JOIMOJHUTENbHBIE Maparpadsl 0 IPOHAEHHON TeMe, peICTaBIeHHbIE B JIH -
TepaType U3 II. 5, a 3aTeM PEIIUT NpeaIoKeHHbIe 3a1aun. O1eHKa CaMOCTOSTEeNIbHON pabOThl CTYICH-
TOB MPOBOJIUTCS Ha MPAKTUUECKUX 3aHATHUSAX.

4.5. llpumepHasi TeMAaTHKa KYPCOBBIX padoT
Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO HAMKUCAHUE KyPCOBBIX padoT.

V. Y4eOH0-MeTOoAMYecKOe H MH(OPMALTMOHHOE 00ecneyeHue JUCIUNINHBI
a) CIHUCOK JIUTEPATYPBI

OCHOBHasl JIUTEpaTypa

1. Enudanos, I'. 1. ®usuka tBepaoro tena [DnekTpoHHbIHN pecypce]: yuaed. mocodue / I'. U. Enuda-
HOB. - Mocksa : Jlans, 2011. - 288 c. - Pexum noctyna: 9bC "U3narenscrso "Jlanp". - Heorpanuy.
noctymn. - ISBN 978-5-8114-1001-9

2. CaBenbes, .B. Kypc o6meit pusuxu. B 3-x 1. T.3. KBanTOBas ontuka. AToMHas ¢pusuka. Puzu-
Ka TBEPJIOTO Tea [ DIeKTpoHHBIHN pecypc] : yueb. mocodue: / U. B. CaBenwes. - Mocksa: Jlans, 2011. —
318 c. - Pexxum nocryna: 9bC "U3narensctBo "Jlanp". - Heorpanuu. gocrym. - ISBN978-5-8114-
1211-2

3. Kotkum, I'. JI. JIekiiuu no cratuctTuueckoi ¢pusuke: yued. mocodbue st crya. By3os / I'. JI. KoTkun.
- M. ; MxeBck: Perynsp. u xaotud. quHamuka, 2006. - 189 c. - ISBN 5-93972-257-1 (20 3k3.)

JAOIMMOJIHUTCIIbHAA JINTCPATYpPa

1. Jlanpgay, JI. 1. Teopetndeckas usuka : yueoHoe nmocoodue : B 10 romax / JI. 1. Jlannay, E. M. Jlud-
i, JI. I1. TIutaeBckuit ; mox penaxuueit I'. C. Jlanncbepra. — 5-e usza., uctp. — Mocksa : ®U3-
MATIJIUT, 2021 — Tom 9 : Cratuctuueckas ¢puzuka. Y. 2. Teopusi KOHACHCUPOBAHHOTO COCTOSTHUS
—2021. — 440 c. — ISBN 978-5-9221-1580-3. — TekcT : anekTpoHHbIH // JIaHb : 371eKTpOHHO-0MO-
muoteunas cuctema. — URL: https://e.lanbook.com/book/185699

2. Baiikos, 0. A. ®u3nka KOHACHCUPOBAHHOTO COCTOsIHUSA : yueOHoe nocodue / 0. A. baiikos, B. M.
Ky3nenoB. — 4-e uzn. — Mocksa : JIJaboparopust 3nanuii, 2020. — 296 ¢. — ISBN 978-5-00101-825-
4. — Tekcr : 2nekTpoHHbIH // JIaHb : 371eKTpoHHO-0MOAMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/151595

3. Kysnenos, C. U. Kypc ¢usuku ¢ npumepamu penienus 3afgad. « Pusnka KOHASHCUPOBAHHOTO CO-
cTosiHUs» : yueOHoe nocodue / C. U. Ky3neuos, H. A. Tumuenko. — Tomck : TIIY, 2011. — 47 c. —
Texct : anexTpoHHbI // JlaHb : 31eKTpoHHO-O0ubaoTeunas cuctema. — URL:
https://e.lanbook.com/book/10274



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.

0) nmepuoANYECKrEe U3TAHUS - HET
B) CIIMCOK aBTOPCKUX METOAUYECKHMX Pa3pabOTOK - HET
r) 0a3bl JaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIC ¥ TIOMCKOBBIE CUCTEMBI

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

OOpa3oBareNbHbIE PECYPChI, OCTYIHBIC IO JIOTUHY M TapoJo, MperocTaBisieMbiM HaydHoit
oubmmorexoit 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 Hay4dHasi OMOIMOTEKa, coqepkamas orud -
pPOBaHHBIC KHUTH, IEPHOANYCCKHE M3IaHUS U OTICIbHBIC CTAThU IO BCEM OTPACIISIM 3HAHHM, a
TaKXe ayJIno-, BUJICO-, MyJIbTUMEIUA COPT U MHOTOE JIPYToc;

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

VI. MaTtepuajibHO-TeXHHYECKOe o0ecneyeHHe TMCIUTLIHHbI

VYueOHas ayIuTopus Al MpoBeieHus 3aHaTHi. Ha JeKuusx MOryT UCHOIb30BaThCs MYJIbTHME-
JUIHBIE CPEJCTBA: MIPOEKTOP, MEPEHOCHOM dKpaH, HOYTOYK. Mcnonb3oBaHue ri1o0aabHONH KOMITBIO-
TEPHOM CEeTH MO3BOJIAET 00ECIICUYUTH JOCTYITHOCTh HHTEPHET-PECYPCOB M PEaIN30BaTh CAMOCTOSTEIIb-
HYI0 paboTy crynenToB. Ha dakynbpTeTe nMeeTcss KOMIBIOTEPU3NPOBAHHAS Ay AUTOPHSI, IPEAHA3HA-
YeHHAs 1711 CAMOCTOSITENIbHOM pabOThI, C HEOTPAHMUYEHHBIM JOCTYIoM B IHTEpHET.

VII. O0pa3oBaresibHbIE TEXHOJIOTUU
3a,uaq1/1 H3JIOKCHUA U U3YUYCHHUA JUCHUIIIIMHBI PCATIU3YIOTCA B CIICAYIOIIUX (bopMax JACATCIIbHOCTH .

e JIEKIIMHU, HAlleJIeHHbIE Ha MOJIy4eHHEe HeoOXoauMoi MH(OpMalMH, U ee UCHOIb30BaHUE
IIPU PELICHUU IPAKTUYECKUX 3a]a4;

® [paKkTUYECKHE 3aHATHUS, HANpaBJI€HHbIE HAa aKTUBHU3AIMIO MMO3HABATEIBHON JESITEbHOCTH
CTYJCHTOB Y IPUOOPETCHHSI HIMH HABBIKOB PEIICHHSI MPAKTUICCKUX U TIPOOJIEMHBIX 3a7a4;

® KOHCYJIbTAllUU —€XKEHEIEIbHO Ul BCEX JKEJIAIOIIUX CTYEHTOB;

® caMOCTOsTeNbHAsl BHEAYJUTOpHas paboTa HalpaBiieHa Ha NMPUOOPETEeHHE HABBIKOB CaMo-
CTOSITEJIBHOTO PEIICHUS 3a/]1a4 MO0 JUCIUTUIINHE;

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

VIII. OneHo4yHbIe MATEPHAJIBI VIS TEKYLEr0 KOHTPOJISI H IPOMEKYTOYHOM aTTecTaluu
@DOH/1 OLIEHOYHBIX CPEJCTB MPEACTABIECH B IPHIIOKEHHUH.
®opMa poBeACHUS IPOMEKYTOUHON aTTECTALIUU — JK3aMEH.
Bonpocs! Tekymero KOHTpoJIs:
1.IIpencraBnenue yncen 3anoaHeHus. BomHoBast GyHKIMS B IPEACTABICHUH YUCEI 3aI0THEHUS.
2. OnepaTopsl pOKACHUA U YHUUTOXKEHHUS.
3. 'aMHUIBTOHHAH CUCTEMBI B3aUMOJIEHCTBYIOIMX YACTHIl B KOOPAUHATHOM INpezcTasieHuu. 4. One-
paTop IJIOTHOCTH YKCJIA YACTHUL.
4. IIpencraBineHre BTOPUYHOIO KBAHTOBAHMS ISl 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 BO3HUKHOBEHMS CBEPXTEKYUECTH HJIS
003€e-KUIKOCTH.
8. CBepxTeky4dasi U HOpMajbHasi KOMIIOHEHTA KUAKOCTH.
9. ®OHOHBI B OJTHOMEPHOM KPHUCTAJLIE.
10.IToreHumanbHas SHEPrus OJHOMEPHOM LIETIOUKH aTOMOB. [lepexos K KOJUIEKTUBHBIM IIEPEMEHHBIM.




11. ®ynkuusa 'puna. @ynkuus 'puHa B npeacTaBIeHUN B3aUMOIEHCTBUS.

IIpuMepHbIH NepeYeHb BONPOCOB K IK3aMEHY

1. IlpencraBnenue uucen 3anoyiHeHus. BoiaHoBast GyHKIUS B MPEICTaBICHUU YKUCEN 3arOJI-HEHUS.
CoortsetctBue co llIpenunrepoBckoii (opMyIHMPOBKON KBAHTOBOI MEXaHUKH.

2. Omneparopsl pOXKACHUS U YHUUTOXKEHHUS.

3. TamunbTOHHMAH CHUCTEMBI B3aUMOJICUCTBYIOIIMX YACTHUI] B UMITYJIbCHOM IPOCTPAHCTBE.

2. BropuyHoe KBaHTOBaHWE BOJHOBBIX (PYHKIWN. ['aMHIBTOHHMAH CHUCTEMBI B3aWMOCHCTBYIO-IITHX
YacTHI] B KOOPJIMHATHOM TpeacTaBiieHnu. OnepaTop MIOTHOCTU YUCIA YACTHIL.

3. IlpuHOMIO TOXIECTBEHHOCTH OJMHAKOBBIX YAaCTHUI] B KBAaHTOBOM MexaHuke. CHMMeTpuyHas
BOJIHOBAasA (DYyHKIMA 1151 603€-CUCTEM.

4. TlonsTue uncen 3anonHeHus. BomHoBas GyHKIUS cUCTEMBI B NPEACTABICHUHN YHCEN 3a-II0JIHEHUS.
[IpeacraBieHre BTOPUYHOTO KBAHTOBAHUS JJI JUHAMUYECKUX NEpeMeHHBIX. Omne-paTopsl poKIeHUS
Y YHUYTOXKECHUS.

5. IlpuHUHMI TOXIECTBEHHOCTH OJMHAKOBBIX YAaCTUIl B KBAHTOBOM MEXaHUKE. AHTUCUMMET-pUYHAs
BosiHOBas GyHkius s @epmu-cucreM. [lonstue yrcen 3anogHeHus.

BonHoBast (QyHKIHMsS CcHCTEMbl B TPEICTaBICHHM 4YHUCENl 3amoinHeHus s DepMu-cucrem.
IIpeacraBineHre BTOPUYHOTO KBAHTOBAHUS JUJIsl JUHAMUYECKHUX ITepeMeHHbIX. OnepaTropsl poKIECHUS U
YHUYTOKEHUS.

6. Konnencanusa boze-DiHimrenna.

7. MopenbHbIl TaMIJIBTOHHAH B MPUOIMKEHUHM MAapHOTO B3aWMOJCUCTBUs AJisi 003e-CHCTEMBI B
IIPEACTABICHUN BTOPUYHOTO KBAHTOBAHMUS.

8. BbIBOj CrieKTpa 3JEeMEHTApHBIX BO30YKIEHUH s 0603e-CUCTEMBbI B MPEICTABICHUN BTOPHY-HOTO
KBaHTOBAHUSI.

9. IlpeobpazoBanue boromoboBa onepaTopoB pOXKICHUS U YHUUTOKEHHS. Y CIIOBUS BO3HHUKHO-BEHHS
CBEPXTEKYy4eCTH B IOYTH HJI€aTbHOM O03e-Tase.

10. [ImaroHanu3anus TaMHUIbTOHMAHA CBEpXTeKyueld cucTteMbl. lloHsATHEe BONHOBOW (yHKIMU
KOH/IEHCATa U IUIOTHOCTH NOTOKA KOHJIEHCATa

11. IlonsiTHE CBEPXTEKYyUYECTH KBAHTOBOM KUIKOCTHU. Y CIIOBUE BO3ZHUKHOBEHUSI CBEPXTEKY-UECTU IS
003€e-KUIKOCTH.

12. CBepxTekyyass M HOpMajbHasi KOMIIOHEHTa JKUAKOCTH. CBs3b  HOPMaJbHON KOMIIOHEH-ThI
’KHUJIKOCTHU C Ta30M HOPMAaJIbHBIX BO30Y KIeHH. DOHOHHAs U POTOHHAS INIOTHOCTH

13. PacnpeneneHne CKOpOCTU CBEPXTEKYUYEl KOMIIOHEHTBHI BOKPYI BUXPEBOM HHUTH NPOU3-BOJBHOU
dopmbl. Kputuueckass ckopocTh yriaoBoro BpaieHus. Ilpenen TBepHOTENbHOTO BpalCHUS
CBEPXTEKYYE KOMIIOHEHTBHI.

14. BeIpokIIeHHBIN «TI0UTH HaeadbHBINY DepMu-ra3z ¢ npuTsHkeHueM Mexay dactunamu (Mogens
BKII).

15. IlpaBWIbHBIN y4YET B3aMMOJACHCTBHS YAaCTHUI] C TPOTUBOIOJIOKHBIMU UMITYJIbCAMUA M CIU-HAMU B
MCXOJIHOM TamMuibTOHUaHe. [lepexo1 K HOBBIM OlepaTopaM POKICHUS U YHUUTOXKEHUS KBA3MYACTHULL
(Bapuarnmonnsrii npunnum boromo6osa.) mis depmu gacTuil.

16 uaronamu3anus ramuiabToHrada Moaens BKIII

17. ®oHOHBI B OgHOMEpHOM KpucTamie. [loTeHimanbHas SHEprus OAHOMEPHOM IENOYKHA aTOMOB.
[lepexo/1 K KOJUIEKTUBHBIM MTEPEMEHHBIM.



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

1. TlpeoGpasosanue boroaw6oBa onepaTopoB POKACHUS M YHUUTOKEHUA bose cucrem
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2. CBs3b BEIMYUHBI HIETU C TEMIIEPATYPOH TIEpeXoia B CBEPXIPOBOTHUKE.
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3. Crnektp ®OHOHOB B OJJHOMEPHOM KPHCTAJIIC aKyCTUYECKAasl BETBb.
e <¢lp/=cxp BepHo
o clpl=cxp’
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PazpaboTunku: ey ) noueHT kadenpsl Teopernyeckoi dusuku  C.B. JloBnos

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

IIporpamma paccMOTpeHa Ha 3acelaHuU KaQeaphbl TEOPETHIECKON HU3UKH

«15» mapra 2023 r. '
[Tporokon Ne 6 U.o. 3aB. kadenpoii // N ] C.B. JloBuoB

Hacrosimmasi mporpamMMa He MoOKeT ObITh BOCIPOU3BeAeHA HH B Kakod ¢opme 0e3
NMpeIBapPUTEIbHOI0 MMCbMEHHOT0 pa3peleHus: kadgeapbi-pa3padoTynKa NPOrpamMmbl.



