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|. Ieau u 3a1a4u IMCHUTIMHBI
«®Pu3nKa KOHJIEHCUPOBAHHOIO COCTOSHUS» SBISETCA OJHOM M3 0000maromux (GU3NYECKUX TUCLIH-
IUIMH U TPEAIoJiaraeT 3HaHUE OCHOB KJIACCHUYECKOM MEXAHUKH, TEOPHM IO, HEpeNTUBUCTCKOMN
KBAaHTOBOM MEXaHUKH, TEPMOJWHAMHUKH U CTAaTUCTUYECKOH (PU3MKH, a Tak)Ke OCHOB BCEX DPa3JEIOB
BbICLIEH MaTeMaTHKU.
Henun kypca
Ienbto kypca «Du3nka KOHJEHCUPOBAHHOI'O COCTOSIHUS» SIBJIETCS] O3HAKOMIIEHUE C OCHOBHBIMU UJIE-
SIMU ¥ TIPEIIIOCHUTKaMHU, JISKAIIMMHU B OCHOBE OIMCAHMS U TPUPO/IbI KBAaHTOBBIX XKUAKOCTel. [lokazars
IIPUYMHBI, 00YCJIaBIMBAIOIINE U3MEHEHUE MHOTUX (PU3MUYECKUX CBOMCTB KPUCTAIIIMYECKUX TBEPIBIX
TeJI, BKJIIOYas HAHOKPHCTAIIMUECKOe cocTosHue. [lokazaTh MEeXAUCIUILUIMHAPHBIA XapakTep (HU3UKU
TBEPJIOrO TeJla U €€ NMPHUKIAJHBIX acleKToB. Bo30yIuTh HHTEpeC acMpaHTOB K CUHTE3y 3HaHUM, MO-
JYYEHHBIX B Kypcax o01el, TeopeTndeckoi GU3NKU 1 (PU3NKHA KOHJICHCHPOBAHHOTO COCTOSIHUS.
3agauu Kypca
BripaboTats y crienpanicta HaBbIKA PAKTHYECKOTO MCIIOJIb30BAaHMS METOJIOB, IPEAHA3HAYCHHBIX JIJIS
MaTEeMaTHYeCKOro MOJEIUPOBaHMS U OIIMCAHUS OBEJCHUS KBAaHTOBBIX KMJKOCTEH, UMEIOLUX OecKo-
HEYHOE YHCJIO CTETEHEeH CBOOOIBI.
Il. Mecro aucuuniunsl B crpykrype OITIOIT
HuctumumHa «Pu3nka KOHISHCHPOBAHHOTO COCTOSHUS BXOIUT B BAPUATHBHYIO YacTh OOIICHAYYHO-
ro mukina OIIOIIL. M3ydenue pa3nenoB Kypca MpeanosiaraeT UCHOIb30BAHUE MOITYYEHHBIX OCHOBHBIX
3HAHWW, YMEHUN U KOMIIETEHIIMI Ha MOCIeNyIoleM ypoBHE oOpa3oBanus. JlJig u3ydyeHus AUCLUILIM-
Hbl, HEOOXOAMMBI 3HAHUA U YMEHMs M3 YMTAeMOM Ha MIIAJIIMX KypcaxX JUCLHUIUIMH TeopeTndeckoi
bu3uKy.
I11. TpeGoBaHus K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI
[Iponecc n3yueHust TUCIUTUIMHBI (MOYJIs) HapaBieH Ha GOPMUPOBAHHE CIEAYIONINX KOMITETCHIINMN |
- Cnoco0eH uCroib30BaTh CHEIMAIM3UPOBAHHBIC 3HAHUS B 00JIACTH (DM3UKHU I OCBOSHUS IPOQHIIb-
HbIX (usnueckux qucuumma (I1K-1).
Ilepeyens NJIAHMPYEMBIX Pe3y/IbTATOB 00yUYeHHS 10 JMCHHUILIMHE , COOTHECEHHBIX ¢ HHAUKATO-
PaMu A0CTH:KEHUs KOMIeTeH i

Kommerenius T[IK-1

NHnukatopel KOMIETEH- MK k1.1
3HAET OCHOBOIOJIATAIONINE TIPUHITUIIBI, TIOHATUS (PU3UKU KOHICHCUPOBAH-
HOT'O COCTOSITHUSI.

AU

PesynbraTel 00ydueHuss  3uaem: OCHOBOIIOJIATAIOLINE MIPUHLUIIBI, TOHATHS U THIIOTE3BI, JIEXKAIIE B
OCHOBE OIHCaHUs KBAaHTOBBIX KHJIKOCTEH.

Ymeem: anexkBaTHO COMOCTABIIAThH JAHHBIA KOHKPETHBIN Mpolecc crnocody
€ro onucaHus (BbIOOp ypaBHEHHS).

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

IV. Coaep:kanme u CTPYKTYpPa AMCHUILIMHBI (MOLYJIsT)

O0beM MUCHUIIIIMHBI COCTaBIIsIeT 4 3a4eTHRIX eleHullbl, 144 gaca, B ToM uucie 99 yaca KOHTaKT-
HOM paboTHI.

3aHATHS TPOBOAATCSA TOJBKO B OYHOHM (hopMe 0OydYeHHS ¢ MPUMEHEHHEM IUCTAaHI[MOHHOTO KOH-
TPOJISI CAMOCTOATENBbHON paboThl cTyaeHToB uepe3 DMOC dakynpTeTa. DIEKTPOHHON W TUCTAHIIMOH-
HOM GopM 00yUueHHS HE MTpeTyCMaTPUBACTCSI.

Ha nmpaktrnueckyro noaroroBky otBoauTcs 30 ay IMTOPHBIX YacOB.

dopmMa NPOMEKYTOUHON aTTECTALUU: IK3AMEH.



4.1. Coz[epma}me AUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM, ¢ YKa3aHUEM BU/I0B
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 Jlektuu Cemunapckue =~ KoHncynpra- pam)
00y- /mpaxtuueckue 1un/KCP/KO/K
qaro- /mabopaTopHbIe OHTPOJIb
IIUX- 3aHATHUA
csl
1 1-9 7 144 30 50 34 1/4/10/26 19 [IpakTue-
CKoe 3ania-
HHE, DJK3a-
MEHaIMOH-
HbIC OUJICTHI
Uroro: 144 30 50 34 1/4/10/26 19

4.2. IlnaH BHeayIMTOPHOIi CAMOCTOSATEILHOH PadoThl 00YUAIOIIMXCS MO TUCHHUIIJIHHE

Cemectp HasBanue CamocrosTenbHas padbora oOydaronuxcst  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 QyHKIHs B peACTaBICHUH Yncen 3anonHenus. Coot-
BercTBHE co IlIpeamHrepoBcKoil (OPMYITUPOBKON KBAaHTOBOM MeXaHWKHW. OmepaTopbl POXKICHUS H



YHUUYTOXXEHHUA. ['aMWIBTOHMAH CUCTEMbI B3aUMOAECHCTBYIOIUX YaCTUL] B UMITYJIbCHOM IIPOCTPAHCTBE.
BropuyHoe xBaHTOBaHME BOJHOBBIX (PyHKUUH. ['aMUIBTOHHMAH CHUCTEMbI B3aMMOACHUCTBYIOIIUX Ya-
CTHI] B KOOPJANHATHOM IIpecTaBieHUH. Oneparop MIOTHOCTH YUCJIA YAaCTHULL.
[TpyHUIMIT TOXKAECTBEHHOCTH OJMHAKOBBIX YaCTHUI B KBAHTOBOM MexaHUKe. CUMMETpUYHAsI BOJIHOBAs
bynkuusa s 6o3e-cucreM. IlonsaTue uucen 3anonHenus. BoiaHoBas QyHKLUSA cUCTEMBI B MpeACTaB-
JIEHUM 4yucen 3anojiHeHus. llpencraBneHre BTOPUUHOIO KBAaHTOBAaHUSA JUIsl AMHAMUYECKUX IEPEMEH-
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. PyHknus Jlarpanxa Ui OIHOMEPHOHN LIETIOYKH aTOMOB. DyHK-
uusa 'amuneronnana. KBanroBanue (mepexona K KBaHTOBOM mexaHuke). [lepexona k omneparopam pox-
neHus U yHuutoxxeHust. @oHoHbl. OCHOBHOE U BO30YKAEHHOE COCTOSIHUE.

3. MoHOHHAA TENJ0eMKOCTh TBEPAbIX Tel.
CBoboaHas sHeprust GOHOHHOTO Ia3a. Beruncienue cBOOOIHON SHEPIUM B YACTHBIX CIy4asX: a) HU3-
KH€ TeMIepaTypbl; 0) BEICOKHE TEMIEpaTyphl; B) CPEIHNE TeMIepaTypsl (MpHOMImKeHns DHHINTEHA
u Jle6as, remneparypa [ebas, GoHOHHAS TEIIOEMKOCTb).

4. CaepxrekydecTb. KBanTOBas ;KMAKOCTH. CrIeKTPbI 603€BCKOI0 THIIA.
Konnencauusa boze-DitHiuTeiina. MojenpHblii raMUIbTOHUAH B NMPUOIMKEHUH MAPHOTO B3aUMOJICH-
CTBUS U1 003€e-CUCTEMBI B MPECTABIEHUN BTOpUYHOro kBaHTOBaHuA. [lonxon borontobosa B ananu-
3€ MOYTH UAEaIbHOro 003e-raza ¢ KOHJeHCAaTOM. BBIBOJ CieKTpa 3jieMEHTapHbIX BO30YKICHUH NaH-
Hol cuctemsbl. [Ipeo6pazoBanue boroao6oBa onepaTopoB poXkKAECHUS U YHUUTOXeHUd. [luaronanusa-
1Usl TaMUIbTOHUAHA B3aUMOJICHCTBUM. Y CIOBUS BO3HUKHOBEHUSI CBEPXTEKYUYECTH B IOUTH MJI€ANlb-
HOM Oo3e-raze. PacnpeneneHre aToMOB [0 UMITYJIbCY B JaHHOM cucteme. [loHATHE BOIHOBOW (yHK-
LIMY KOHJIEHCAaTa U IJIOTHOCTU MOTOKA KOH/EHCATa.
[ToHsATHE CBEPXTEKYUYeCTH KBAHTOBOM >KHUIKOCTH. Y CIOBHE BOZHMKHOBEHMS CBEpPXTEKydecTu A 0o-
3e-xuaKocTu. CBepxTeKydas U HOpMajbHasi KOMIIOHEHTa KUAKOCTU. CBsI3b HOPMaJIbHOM KOMITOHEH-
ThI KHMJIKOCTH C Ta30M HOPMaJIbHBIX BO30Y K AeHuil. DOHOHHAs U POTOHHAS TJIOTHOCTH.

5. KBaHTOBBIEC BUXpEBbIe HUTH
TepMmoaeHaMuueckoe paBHOBecHE Bpalaronierocs tena. Bpamatomuiics renmii 1. Tepmoaunamuye-
CKO€ YyCJOBHE BO3HHMKHOBEHMs BUXPEBOW HHUTH B CBEpXTeKydel kommoHeHTe renus |l Bo Bpararo-
meMmcs cocyne. KBantoBanue OHcarepa BuxpeBoil HUTHU. PacnpeneneHue CKOpOCTH CBEpXTEKyuei
KOMITOHEHTBI BOKPYT' BUXPEBOM HUTH NMPOU3BOJIbHON (hopMbl. KpuTrdeckas CKOpoCTh YIJIOBOIO Bpa-
nieHust. [Ipenen TBepAOTENBHOrO BpalleHUs] CBEPXTEKyuell KOMIOHEHTHI. [IoHsITHE BUXPEBBIX KOJIEI
KaK 0co0Oro THMa 3JIeMeHTapHbIX Bo30yxaeHuil renus Il. CKopocTh IBMKEHUS U 3aKOH JUCIIEPCUU
JUIsL BUXPEBOTO KOJIbIA POU3BOJIBHOTO pauyca.

6. DJIEKTPOH B KPMCTAJUINYECKO peméTKe.
OneKTpoH B nepuoaudeckoM nojue. Teopema brmoxa. DHepretuueckuii cnektp. Konuenuus depmu-
xunkoctu Jlannay. IloBepxHocts @epmu B Metamie. OOmmiA BUI KHHETUIECKOT0 ypaBHeHus. Perre-
HUE KMHETUYECKOTO YPaBHEHHUS JJI1 U30TPOIHOTO METajula B MPUOIMKEHUH YNIPYTUX CTOJKHOBEHHI.
DIIEKTPO- U TEIUIONPOBOJHOCTD.

7. CBepXnpoBOIUMOCTH
BBIpOKJIEHHBIN «TOYTH uacanbHblD» depMu-ra3 ¢ NpUTKEHHEM MexAy dactuiamu. [IpaBHiIbHBIN
Y4€TB3aUMOJEHCTBHS YacTUL] C IPOTHUBOIOIOKHBIMU UMITYJIbCAMH U CIMHAMU B MCXOJHOM TaMUJIb-
toHuaHe. [lepexoa kK HOBBIM OmepaTopaM POXKACHHS M YHUUYTOKEHHUS KBa3H4acTull. BapuanunoHHbIN
npuniun boroiro6osa. /luaronanuszanys raMUIbTOHHAHA. DHEPrUsl 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. BocnpunmunBocts. Kpuas HamaranuuBanus. Knaccudukanus mMarnHeTukos. /lnaMarHeTHKH.



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

VYpaBHEeHUs IBUKEHUS I e3eHOEproBCKUX ONEpaTOpPOB M MX CBOMCTBA. ['aMHIIBTOHMAH cHCTEMBI
B3auMoiecTByroIMX yactuil. Oyuknus ['puna. Cesa3p hyHknuu ['puHa ¢ MaTpuiiel IMIIOTHOCTH, pac-
npejesieHne 4yactull 1no umnyibcam Oynkuus ['puHa B ummynbCHOM mpejactaBienud. Hopmupoka
dbynkuuu ['puna. Onpenenenue sHepreTudeckoro cnekrpa mno ¢pyuknuu ['puna. Oynknus ['puna uzie-
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. [lepeuyeHn TeM (BOMPOCOB), BLIHOCHMBIX HA CAMOCTOAATEIbHOE H3yYeHHE CTYI€HTAMHU B
aMKax camocrTosteqabHoil padotsl (CPC)

No Tema Bun camocto- 3aganue Pexomennaye- | Hachl
Hex SATETLHOU pa Masi JIuTepa
0O0THI Typa
1 Bropuunoe kBaHTOBa- Bneaynurtop- | UreHue OCHOBHOM U J10- 4
o Hctounuku u3
HUE Hasl, pEIICHUE | TIOJTHUTEIHLHOMW JTUTEPaATY- .
OCHOBHOH U
3a1a4 pBI
" JIOTIOJIHH-
2 ®oHoHbI B KpucTaiuiax | BHeaynuTop- | UTeHue OCHOBHOM U J10- . 2
N TENLHOM JIN-
Hasl, pelIeHHe | MOJHUTEIbHOU TUTEepaTy-
TEPaTypHI IO
3a1a4 pBI
” TeMe TPaKTH-
3 DOHOHHAA TEIUIOEM- Bneaynurtop- | UreHue OCHOBHOM U J10- 2
. YEeCKUX 3aHs-
KOCTb TBEPABIX TCII Hasl, peIICHUE | IIOJIHUTEILHOU JIUTEPATY- —_—
3a1a4 pBI




4 CBepXTeKy4ecTs. Bueayaurop- | UreHnne OCHOBHOM U J10- 4
Hasl, PEIICHHE | ITOJIHUTEJIbHOM JIUTepary-
3a1a4 pbl
5 KsanTtoBbie Buxpesbie | Baeaynurop- | UTeHune OCHOBHOM H JI0- 3
HUTHA Hasl, pELLICHUE | MOJHUTEIbHOM JINTEPATY-
3a1a4 pbL
6 DIIEKTPOH B KpUCTaJl- Bueayaurop- | Urenne OCHOBHOM U 110- 4
JIMYECKOH peneTke Hasl, pEIICHUE | MOJHUTEILHOM JIUTEpaTy-
3a1a4 pbl

4.4. MeTtonuvecKue yKa3aHusl 10 OPraHM3alMU CAMOCTOSITEJIbHOH Pa0doThI CTYIEeHTOB

B pazgene 4.3.2 cryaeHTtaMm AJii CaMOCTOSITENILHOTO YIiTyOJEHHOTO M3Yy4eHHUs AUCLMILTUHBI (Tapai-
JIENTBHO C JIKIMSIMU) MPEUIararoTcs 3aadu M0 U3ydaeMbIM paszienaMm u rpaduk ux usydenus. Ilpen-
M0JIaraeTcs, 4TO CTYACHT CaMOCTOSITENIbHO U3YUUT JIOTOJHUTENbHBIE aparpadsl Mo IpoRAeHHON Te-
Me, NIPEACTaBICHHBIE B JUTEPAType U3 II. 5, a 3aTeM pEIIUT IPEJI0KEHHbIE T€OMETPUUECKHE 3aJauH.
OrneHka caMOCTOSTENbHON PabOThl CTYA€HTOB IPOBOJUTCS B BHJI€ KOHTPOJIBHBIX OMPOCOB HA MPAKTHU-
YECKUX 3aHITHSIX.

4.5. IIpumepHasi TeMaTHKa KypCOBBIX padoT
VY4eOHbIM IIJIaHOM He IPeAyCMOTPEHO HalllCaHUue KYPCOBBIX paboT.

V. YueOHo-MeTOAUYecKOe U MHPOPMAIIHOHHOE o0ecTiedeHHne TN CIUTITIHHbI
a) CIIUCOK JIUTEPaATyPhI

OCHOBHAs JIMTCPATYpa

1. Emudanos, I'. 1. ®usuka tBepmoro tena [DIEKTPOHHBIN pecypc]: yuebd. mocodue / I
. Enudanos. - Mocksa : Jlans, 2011. - 288 c. - Pexxum nocryna: 9bC "UznarensctBo "Jlanp".
- Heorpanwuu. nocrymn. - ISBN 978-5-8114-1001-9

2. Casennes, U.B. Kypc o6meit puzuku. B 3-x 11. T.3. KBanToBas ontuka. ATomHas (pusnka.
dusnka TBepIOro Tena [DneKkTpoHHbIH pecypce] : yueo. mocodue: / M. B. Caenbes. - Mocksa:
Jlanb, 2011. — 318 c. - Pexxum nocryna: ObC "UznatensctBo "Jlans". - Heorpanuu. gocrym. -
ISBN978-5-8114-1211-2

3. Kotkwun, I'. JI. Jlexnuu 1o cTaTuCTHYECKOU u3uke: yuel. mocodue s cTyd. By30B /I
JI. KotkuH. - M. ; MxeBck: Perymsp. u xaotnu. tunamuka, 2006. - 189 c. - ISBN 5-93972-257-
1 (20 7k3.)

AOMOJIHHUTEIIbHAA JINTCPATYypa

1. Jlannay, JI.II. Teopetnueckas ¢pusuka [Tekcr] : yue0.mocobue mist cty.dhus.criei.yH-ToB: B
10t. / JIe laBunoBuy Jlanaay, EBrenuit Muxaitnosuy Jludmmi; JJaBunosuu Jlannay; Mu-
xaimoBud Jlugmmwi, [Tetposud [Turaesckwmid. - 3-¢ u3z.,crep. - M. : @usmamimr. — T.IX : Cra-
tructuaeckas ¢pusuka.U.2:Teopus konaeHcupoanHoro coctossaust / E.M.JIudmm,
JL.IT.MMuraesckwii; [Tox pex.JI.IL.ITutaesckoro. - 3-e uzm.,crep. - 2001. - 493 c. ; 22¢cm. - ISBN
5922101242. — (10 3k3.)

2. Aopukocos, A.A. OcHoBbl Teopun MeTaiioB [Tekcer] : [ms ¢us. cremr. By30B] / A.A. AOpuko-
coB. - M. : Hayka, 1987. - 519 ¢. — (5 93k3.)



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 PECYPChI, AOCTYIHBIE O JOTMHY M IMApPOJII0, MPeaocTaBaseMbiM Hayunoii
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 OMOIHOTEKa, copeprKaiias omud-
POBAHHbIE KHUTH, IEPUOANIECKUE U3TaHHUsI M OTICIbHBIC CTAThH I10 BCEM OTPACIISIM 3HAHHIA, a
TaKXe ayanuo-, BUJA€0-, MyJIbTUMEAHA COPT U MHOTOE JIPYTOE;

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

V1. MaTepuajibHO-TeXHHYECKOe o0ecriedeHne TUCIUTIHHBI

VYueOHast ayiuTOpHs IJIs IPOBEAeHNS 3aHATHH. Ha JIeKUMsAxX MOTyT UCIOJIb30BATHCS MYJIbTUME-
IUITHBIE CPECTBA: MPOEKTOP, MEPEHOCHOH dKpaH, HOYTOYyK. Vcnosbp3oBaHe riio0aibHON KOMIIbIO-
TEPHON CETU MO3BOJISIET 00ECIIEUUTh JOCTYITHOCTh UHTEPHET-PECYPCOB U PEAIN30BaATh CaMOCTOSITEIb-
HyI0 paboty crynentoB. Ha Qakynbrere MMeeTcsi KOMIBbIOTEPU3UPOBAHHAS ayIUTOpUs, IpeIHa-
3HAaYEHHAs /ISl CAMOCTOSITEIBHON pabOThI, C HEOTPAHUYCHHBIM JIOCTYTIOM B MHTEpHET.

VIl. O6pa3oBaTebHbIe TEXHOJIOTHH
33)13‘-11/1 H3JI0KCHUS U U3YUCHHA AUCHUILIMHBI PCAJIM3YIOTCA B CICAYIONIUX (bopMax JACATCIIbHOCTH

® JICKIIMM, HAUOCJICHHBIC HA MOJTY4YCHUC HCO6XOI[I/IMOI71 HHq)OpMaHHH, U €€ HCIIOJIBb30BAHUC IIPU
PCHICHUHU MMPAKTHUYCCKUX 3a/1a4;

® JTIPAKTUYCCKUC 3aHATHA, HAIPABJICHHBIC HA AKTUBU3ALUIO IMO3HaBaTeIbHOM ACATCIIBHOCTHU
CTYACHTOB U ano6peTeH1/1${ HNMHU HABBIKOB PCIICHHUA MPAKTHYCCKUX U HpO6J’I€MHBIX 3aaa4,

® KOHCYJIbTAllUN —CIKCHCACIIBHO JI BCECX KEJIAIOIUX CTYACHTOB,

® CaMOCTOATCIIbHAsA  BHCAyAUTOpHAs pa60Ta HalpaBJICHa Ha HpI/IO6peTeHI/I€ HaBBIKOB
CaMOCTOATCIIBHOI'O PCIICHUA 3aaa4 1O JUCHHUIIIINHEC,

L4 TGKYHII/Iﬁ KOHTpPOJIb 3a ACATCIIBHOCTBIO CTYACHTOB OCYLICCTBIISACTCA Ha MPAKTHYCCKHUX
3aHATHUAX

VIll. OueHounble MaTepHAaJIbI A/ TeKYLIEro KOHTPOJISA M MPOMEKYTOYHOM aTTecTaluu
@DOoHJ OIIEHOYHBIX CPEJICTB MPEACTABIEH B MPHIIOKEHHH.
®dopma npoBeACHUs TPOMEKYTOUHOM aTTECTAIlUU — HK3aMEH.
Bompockl TeKymero KOHTPOoJIs:
1.IlpencraBnenue yrcen 3anoiHeHus. BomHoBas GyHKIHS B PEACTaBICHUH YHCEN 3aMOTHEHHUS.
2. Oneparopbl POKIACHUS U YHUUTOKEHUSI.
3. 'aMHIIbTOHHAH CHUCTEMBI B3aUMOJICHCTBYIOIIMX YaCTHUI] B KOOPAWHATHOM TipencTaBieHun. 4. Ome-
paTop MJIOTHOCTHU YKCIIa YaCTHII.
4. TlpencraBieHne BTOPUYHOTO KBAHTOBAHUS JIsl TMHAMHYECKUX TEPEMEHHBIX.
4. IlpencraBienue ['eiizendepra 1151 KBAHTOBAaHHBIX BOJHOBBIX (DYHKIIMH.
5. IIpeobpazoBanue boromoboBa onepaTopoB POKACHHUS U YHUUTOKEHUSI.
6. Jlnaronann3amus raMuJIbTOHHAHA B3aUMOACHCTBUM.
7. TloHsiITUE CBEPXTEKYYECTH KBAHTOBOW JKHIKOCTH. Y CJIOBHE BO3HUKHOBEHHSI CBEPXTEKYUECTH MJISI
003€-)KUIKOCTH.




8. CaepxTekyyas U HOpMaJibHast KOMIIOHEHTA >KUKOCTH.

9. ®OHOHBI B OITHOMEPHOM KPHUCTAILIE.

10.ITloTeHumanbHas YHEPrus OAHOMEPHOM LIENOYKH aTOMOB. Ilepexo/ K KOJUIEKTUBHBIM [TEPEMEHHBIM.
11. ®ynkuusa 'puna. @ynkuus 'puHa B npeacTaBIeHUN B3aUMOICHCTBUS.

IIpuMepHbIH NIepeyeHb BONMPOCOB U 3aJaHUI K IK3aMeHy

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

2. OmnepaTtopsl pOKICHHUS U YHUUTOKCHHUS.

3. T'aMuUIBTOHMAH CHCTEMBI B3aUMOICHCTBYIOIIMX YaCTHI] B UMITYJIECHOM ITPOCTPAHCTBE.

2. BropuuHoe KBaHTOBaHHE BOJHOBBIX (PYHKUIMNA. ['aMUIBTOHMAH CHCTEMBI B3aMMOCHCTBYIO-ILIUX
YacTHI[ B KOOPJIMHATHOM TpecTaBiieHnu. OnepaTop MIOTHOCTUA YUCIIa YaCTHIL.

3. llpyHIMO TOXIECTBEHHOCTH OJMHAKOBBIX YacTHL B KBAaHTOBOW MexaHHke. CUMMeETpUYHAas
BOJIHOBast (QYHKIHS I 603€-CHCTEM.

4. Tlonstue uncen 3anonHeHus. BomHoBas QyHKIMS CHCTEMBbI B MPEACTABICHUN YUCEI 3a-TIOJTHEHUS.
[IpencraBinenne BTOPUYHOTO KBAHTOBAHUSA ISl TMHAMUYECKUX MEpeMEeHHBIX. Ome-paTopsl poOKIECHUS
Y YHUUTOXEHUSI.

5. IlpuHIMIT TOXACCTBEHHOCTH OJIMHAKOBBIX YAaCTHI] B KBAaHTOBOM MEXaHUKE. AHTUCUMMET-PUYHAs
BosHOBas (yHKuus A Gepmu-cucrem. [loHstre yrcen 3amoiHeHus.

BonHoBas (yHKOHMS cHCTEMbl B TIPEACTABICHHHM YHUCEN 3amoiHEHHS i DepMU-CHUCTEM.
[IpencraBinenne BTOpPUYHOIO KBAaHTOBAHHUS Il IMHAMUUYECKUX MEepEeMEHHbIX. OnepaTopsl poKICHHS U
YHUYTOKEHUS.

6. Konneuncanus boze-DuHiTeliHa.

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

8. BbIBOj criekTpa 3JeMEHTapHBIX BO30YKJIEHUN i1 003€-CUCTEMBbl B MPEICTABICHUN BTOPUUY-HOTO
KBAaHTOBAHUS.

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

10. [Imaronanmuzaiusi raMUJIbTOHHMAHA CBEpXTeKyder cuctembl. [loHsTHE BOMHOBON (YHKIHH
KOHJIEHCATa U INIOTHOCTHU MOTOKA KOHJEHCAaTa

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

12. CeepxTeky4ass W HOpMajbHas KOMIIOHEHTa J>XUIKOCTH. CBS3b  HOPMAJIBHON KOMITOHEH-THI
KHUJKOCTHU C Ta30M HOPMAJIbHBIX BO30YkIeHUI. DOHOHHAS M POTOHHAS TNIOTHOCTH

13. Pacmpenenenrie CKOpOCTH CBEPXTEKyuel KOMIIOHEHTHI BOKPYT BHXPEBOW HUTHU IPOU3-BOJIBHOM
dopmbl. Kpurtuyeckas cKopocTh yIiaoBOro BpaimieHus. I[Ipemen TBepAOTENHHOTO BpalleHUs
CBEPXTEKYUY€i KOMITOHEHTBHI.

14. BBIpOXKACHHBIN «IOYTH WAeaNbHBIY DepMu-Ta3z ¢ MPUTSHKEHHEM Mexay dactuniamu (Mogenb
BKIII).

15. IlpaBuibHBINA yueT B3aUMOJEHCTBUS YacCTHI] C MPOTUBOIOJIOKHBIMU UMITYJIbCAMU U CHU-HAMU B
HWCXOJHOM raMuJibTOHHaHE. [lepexon K HOBBIM orepaTtopaM POKICHUS W YHUUTOXKEHUS KBA3MYACTHI]
(Bapuanuonnsiii mpunnun boromro6osa.) mias Gepmu yacTui.

16 Jluaronanm3anus ramuiabToHHaHa Mogens BKII

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



Pa3paGorumnkmu: y i noueHT kadenpsl Teopernyeckoit pusuku  C.B. JloBiios

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusMu GI'OC BO mo HampaBiaeHUIO MOATOTOBKH
03.03.02 ®duzuka.

[TporpamMma paccMoTpeHa Ha 3aceTaHuu Kadeapbl TEOPETHUECKON HUHUKH
«30» aBrycra 2021 r.

[Ipotokon Ne 1 H.o. 3aB. kadempoii > / C.B. JloBuos

7
/

Hacrosimmasi mnporpamMMa He MoO:KeT ObITH BOCIPOHM3BeleHA HH B Kakoii ¢opme 0e3

NpeABAPUTEIBHOIO0 MIMCbMEHHOI'0 paspeuicHust Kacbe)lpbl-paspaﬁqunKa nporpaMmmal.



