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Beenenue

B ocHOBY naHHOM IpOrpaMMBbl MOJIOKEHBI CIIEAYIOIINE TUCIHILTHHBI: MEXaHHKA, TEOPHS
10JisA, IEKTPOJAMHAMHUKA U MEXaHHKa CIUIOUIHBIX CpeJi, KBAHTOBas MeXaHHKa, CTATUCTHYECKAs]
(Gbu3MKa, KBAHTOBAs TEOPHSI 1OJIsI.

ITporpamma paszpaGoTaHa KCHEPTHBIM COBETOM 10 (u3uke Briciueli aTTecTaroHHOI
xKomuccun Munobpazosanus Poccun npu ydactunm MHCTHTYTa TeopeTHUecKO# (M3UKH HM.
JL.AJlanay PAH, UuctutyTa sipepubix uccnenosanuii PAH, lHIT «KypuaToBckuii HHCTUTYT»,

MHUD®U u MI'Y um. JlomoHocoBa.

1. Mexanuka

1. YpaBuenust asuxenus. OGoOuieHHbIE KOOPAMHATBHI, NMPHHIKII HAUMEHBIIErO JIEHCTBHS,
¢byukuus Jlarpamka.

Cummerpun. Teopema Herep. 3akoHbl cOXpaHeHHs YJHEPIHH, UMIIYJIbCA, MOMEHTA HMITYJIbCA.

2. HMnterpupoBanue ypaBHeHHil JBmxeHus. OJHOMEpHOe [BIDKECHHE, IPHBEICHHAs Macca,
JIBJKEHHUE B [ICHTPATILHOM IMOJIE.

3. Pacnan yactuu, ynpyrue croikHoseHus. CeueHue paccesiHus yactull, Gopmyina Pesepdopua.
4. Maneie xonebanus. CpoboiHble M BBIHY)KICHHBIC  OJHOMEpHBIE  KoJiebaHwHs,
napaMmeTpHU4ecKuil pe3oHaHc.

Konebanus cucreM co MHOTHMH CTENEHAMH CBOOO/IBI, NOJsipHBIE KoopauHaTel. Konebanus npu
HAJTMYHUH TPEHHS.

5. JIBMoKeHHME TBepJAbIX Tesl. YTIJIoBas CKOPOCTb, MOMEHT HHEPLIHH H MOMCHT KOJIMYECTBa
JBH)KEHUS TBEPABIX TEIl. DHJICPOBBI YIIILI U YpaBHeHHe Diisiepa.

6. Kanonuueckue ypaBHeHHUs, ypaBHeHHe [‘aMuibTOoHa, ckoOku IlyaccoHa, aeficTBHe Kak
Gynxums xoopaumHat, TeopeMa JlmyBuiis, ypasHenue. [amuibroHa-SIkoOu, pasienenue
TNEPEMEHHBIX.

7. Ilpunnun otHocuTensHOCTH. CKOpOCTH pacnpocTpaHeHMs B3auMozeHcTBHil. VHTepsal.
CobcTBenHoe Bpems. [IpeobpasoBanue Jlopenua. [IpeobpazoBanue ckopoct. UeTbipexMepHbIe
BEKTOPBL. YeThlpexMepHas CKOPOCTb.

8. PensituBucTckas Mexanuka. [[puHIun HauMeHbIIero qeHCTBUA. DHEprus U UMIyJIbe. Pacnaz

YacTHIl. Y IPYrHe CTOJKHOBEHHS YacTHIL.
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2. Teopus mons

1. 3apsan B 271eKTpOMarHUTHOM 110Jie. UeTblpeXMepHblil MOTeHIHa 0. Y paBHEHHs J{BUKEHHS
3apsja B 1ojie, KanuOpoBoyHas (IpaJHMeHTHAs) MHBAPUAHTHOCTh. TEH30p 3JIEKTPOMArHUTHOIO
nojs. [Ipeobpasosanue Jlopenua st nonst. MuBapuanter mos.

2. JleiictBue [y1s  2JEKTPOMArHUTHOTO TOJ. YpaBHEHHs] 3JIEKTPOMAarHHTHOTO — IIOJIS.
YeThipeXMeEpHBI BEKTOP TOKA. YpaBHEHHE HENpPepbIBHOCTH. [IIOTHOCTE M MOTOK 3HEPrHH.
Tensop sHepruu-uMiysbea. TeH30p SHEPrUU-UMITYJIbCA HIEKTPOMArHUTHOTO T10JIS.

3. TlocrosiHHOe »ieKTpoMarHuTHOoe mnose. 3akoH Kylona. DnekTpocrathueckas HSHEPrus
3apaaoB. JIMMoneHbI MOMEHT. MyJNbTHIIONbHBIE MOMEHTBI. CHCTeMa 3apsiioB BO BHEIIHEM
nose. [locrosHnoe MaruuTHOE nojie. MaruuTHelii MoMeHT. Teopema Jlapmopa.

4. DnexTpoMarnuTHbIE BOJNHBL BosHoBoe ypaBHenue. Ilnockue BosHbl. MoHOXpOMaTHyecKas
maockas BonHa. CriexTpanpHoe passioxeHue. [lomsipu3aiunoHHble XapaKTEPUCTHKU H3J1y4EHHUS.
Pa3znoxenue seKTpocTaTHyecKoro moJis.

5. Tlone pBMKymuMXcsl 3apsiioB. 3anaszabiBaroliue mnoteHuuansl. Ilotenuuans JlneHapa-
Buxepra. Hsnydyenume osnekrpoMarHMTHbIX BoOdH. [lone cucrembl 3apsjgoB Ha Jajekux
paccrosHuax. MyneTunoneHoe — u3nydenue. Msnyuenme ObicTponBmKyIIerocs 3apsja.
Paccesinue cBOOOIHBIMH 3apsiiaMH.

6. JIB>KeHHe YacTHIIbl B IPaBUTallMOHHOM nojie. MeTpuka. KoBapuanTtHoe
mupdepentpopanne. Cumsonsl Kpucroddens. JleiictBue aisi 4acTHIBI B MPaBHTALMOHHOM
noJe.

7. YpaBHEHHS TPaBUTALMOHHOrO 1moJis. TeH30p KpuBH3HBL JleHCTBHE Il TpaBUTALMOHHOIO
noss. TeHsop sHeprun-umMnyneca. Y paBHeHHus DifHIITeiHA.

8. Hepenatusucrckuii npenen ypaeHenuit OitHmTeiina. 3akon Heiorona. IlentpanbHo-
CMMMETPHYHOE IpaBHTAlMOHHOE Tose. MeTtpuka [lIBapuinu jbaa. ['paBUTaHOHHEIH KOJLIAIIC.
9.  Habmopmaemble  3pdextst OTO B HBIOTOHOBOM M MOCTHBIOTOHOBOM
NpHOIMKEHUH(IPABUTALMOHHOE KPacHOE CMeEIICHHE, OTKIOHEHHe Jiyda CBETa, 3ajepiKKa
CHTHAJIa, IIPELECCHs THPOCKOINa, TpeneccHs opouT miaHeT). [ paBUTAIlHOHHEBIC JIMH3BI.

10. PenstuBucrckas kocmounorust. OTKpbITast, 3aKkpeiTas W IUIOCKas Mojeld. 3akoH Xab0:a.
Pacmupenue Bcenennoii na paaMalMOHHO-AOMHHHPOBAHHOM, NBUICBHAHOH W BaKyyM-
JOMHUHHPOBAHHOM CTaIUsAX.

11. ®wusuyeckue mnpouecchl B paHHell Bceenennoil. 3akanka Heiftpuno. [lepBHuHBIN

HYKJICOCHHTC3. PE:KOM6HH&LLHH, PEJIMKTOBELIE (I)OTOHI:I.

3. DUIeKTPOAMHAMHKA CIIOUMIHBIX Cpe/l



1. DiexkTpocTaTnka JMAJIEKTPHKOB H  IPOBOJHHKOB. J[M3J€KTpUUECKass MPOHHIAEMOCTb H
NPOBOAUMOCTE.  TepMoAMHAMHKa AMAJIEKTPUKOB. MarHnuTtHbele cBoiictBa. [locTtosinHoe
MarHMTHOE 110ji€. MarHuTHOE I10JIe MOCTOSIHHBIX TOKOB. TepMOJMHAMHYECKHE COOTHOLLEHHUS.
Hua-, napa-, peppo- 1 aHTHPEPPOMATrHETHKH.

2. CepxnpoBoaHMKH. MarauTHele cBoifcTBa. CBepXnpoBoasimii Tok. Kputnueckoe moue.

3. VYpaBHeHHs OJEKTPOMATHUTHBIX BOJH. YpaBHEHHsl MONsi B OTCYTCTBHE MCIEPCHH.
Hucnepcus auanektpuyeckoit nponuraemoctd. CoorHomenus Kpamepca-Kponura. ITnockas

MOHOXpOMaTHYECKas BOJIHA. PaCHpOCTpaHSHHe

3JIEKTPOMArHUTHBIX BOJIH. OTpaxkeHue U npesomieHue. [IpuHIun B3auMHOCTH.

4. DJeKTpOMarHWTHBIE BOJHBI B aHM30TponHbIX cpenax. Eddextsi Keppa u ®dapanes.
ITpocTpancTBeHHas aucnepcus. EcrecTBeHHas onTHYECKas aKTHBHOCTb.

5. MaruuTHas ruapoaunamuka. MI'JI Bonssl. [IpoGiiema aunamo.

6. Henunelinas ontuka. Henuneiinas nponunaemocts. Camodokycuposka. ['enepaius BTopoit
rapMOHUKH.

7. Houmzaumonnele motepH OblcTpbIX vacTuu. Msnyuenne UepenkoBa. Paccesnue

3JIEKTPOMArHUTHBIX BOJIH B Cpeaax. Paneesckoe paccesHue.

4. MexaHHMKa CIVIOIIHBIX cpe U (H3HYECKAs] KHHETHKA

1. MneanbHas KMAKOCTb. YpaBHEHHE HEMPEPBIBHOCTH. YpaBHeHue Diinepa. [0ToK sHEprum.
ITorox wummyneca. CoxpaHeHHE LHPKYISIHH CKOpocTH. IloTeHIMalbHOE OOTeKaHHe Tell:
IIPUCOEIMHEHHAs Macca, CHJIa CONPOTHRIIEHUS, 3¢ dekT Maruyca.

2. Bsi3kas JKMIKOCTb: YPAaBHEHHs IBHJKEHHs BS3KOH JKHAKOCTH. JlUCCHNALMs JHEPTHH B
HECKHMMaeMOM JKHUIKOCTH.

3. Ilepexon k typOysnentHoctH. HeycToifumBocTn namMuHapHbIX Teuenuil. Teopus Jlammay-
Xonga. Tumel arrpakropos. CrpanHbli artpakTop. Ilepexox Kk TypOyleHTHOCTH IyTeMm
yABOEHHs MepuojoB. Passuras TypOysnenTHOCTh. CrieKTp TypOYJIEHTHOCTH B  BSI3KOM
uHTepBaie. KosMoropoBckuii criekTp.

4. 3ByK. 3ByKOBBI€ BOJHBL ['eoMeTpHueckas aKkycTHKa.

5. OpHoMepHOe JBHIKEHHME CIKMMAEeMOro rasa. XapakTepucTukd. MuBapuantsbl Pumana.
[IpocTas Bonna Pumana. O6pazoBanue yaapHbIX BosiH. YpapHas aguabara. CiaOble pa3phbiBBL.
Teopus cunsHOroO B3pHIBA.

6. Y napuble BosHbI c1a00i HHTEHCHBHOCTH. Y paBHeHnue Broprepcea.
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7. 3BykoBble BonHbl co cnaboit  gucnepcueii. Ypapuenue KJIB. ConuToHBl M HX
B3auMozeHcTBHE. beccToNKHOBUTEIbHBIE YapHBIE BOJIHBIL.

8. 'mapoavnaMuka cBepXTeKyde JKHIKOCTH. JIByXoKHIKOCTHOE OITHCaHMe.

9. Kunernueckass Tteopus razoB. KuHeTHyeckoe ypaBHeHHe bBoJiplIMaHa. $H$-reopema.
TenmonpoBoanocTs ¥ BA3KOCTH  Ta30B. CHMMETPHH KHHETHYECKMX  KOY(D(HIHMEHTOB.
Huddysnonnoe npubnmxenne. Ypasuenne Gokkepa-Ilnanka.

10. beccronkHoButenbHas miasma. YpasHenus Bracopa. JIussiekTpuuecas NpOHMIIAEMOCTH
OeccToIKHOBATENBHON MUIasmbl. 3aTyxauue Jlanmay. JICHIMIODOBCKHME M HOHHO-3BYKOBBIE
BOJMHBL.  IlyykoBas HeyCTOMYMBOCTB: TIHAPOJMHAMHYECKAs M  KMHETHUYECKas CTaJuH.
KBasununeitnas teopwus.

11. CronxknoBenust B muasme. MHterpan cronkHoBenuii Jlanpay. JliuHa npobera yacTui B

Iniasme.

5. KBanToBas MexaHHKa

1. OcHOBHBIE MOJIOKEHHSA KBAHTOBOH MeXaHHMKH. [IPHHIMI HeONpeaeNeHHOCTH. IIpHHIMI
cyneprnosuuuy. Omnepatopel. JIMCKPEeTHBIH M HENPepLIBHBIA CIEKTPhl. | aMMIILTOHHAH.
CrannoHapHble COCTOSIHMS. I'eitzenbeprorckoe IpeJICTaBIeHHE. CooTHomenust
HEOIIPEIEIEHHOCTH.

2. Vpasuenue Ilpeaunrepa. OcHoBHble cBoiicTBa ypasHenus Illpenunrepa. OpHomepHOe
JBkenne. OpHomepneiit ocuuuiatop. ITnotHocts moroka. Kpasumknaccuueckas BOJIHOBas
¢ynxkuus. [Ipoxoxaenue yepes Gapbep.

3. MomenT xonuyectBa apmkeHus. CoOCTBeHHbIe YHKIMH U COOCTBEHHBIC 3HAYCHHSI MOMEHTA
KOJIMYeCcTBa JABHKeHHA. YeTHocTh. ClioKeHne MOMEHTOB. Pa3zjiokeHnne Knebma-I'opnana.

4. Jlpwxenue B ueHTpanbHoM nosie. Cdepuyeckre BoJHBL PaznokeHHe IUIOCKONH BOJIHBL
Papuansnoe ypasuenue Illpenunrepa. Atom Bogopoa.

5. Teopust Bosmymenuil. Bosmymenus, He 3aBHcsimpe oT Bpemenu. Ilepmommueckue
BO3MyIleHHs. KBazukiiaccuyeckas Teopusi BO3MYILEHHIA.

6. Cniun. Oneparop cniuHa. ToHKast CTPyKTYpa aTOMHBIX YPOBHE.

7. ToxxnectBeHHOCTD YacTUL. CHUMMETpHs IIPH NEPECTAHOBKE YaCTHUII.

Bropuunoe kBaHTOBaHME A5t 0030HOB U (pepMHOHOB. OOMEHHOE B3aUMO/ICHCTBHE.

8. Artom. CocTosiHME 3]EKTpOHOB aroMa. YpoBHH dHepruu. C aMoOCOIJacoBaHHOE IIOJIE.
Ypaeuenne Tomaca-®epmu. Tonkas cTpyKTypa TOMHBIX ypoBHeii. Ilepromuueckas cucrema

Menneneesa.
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9. JIeukenue B marHuTHOM noJie. Ypasnenue lllpenunrepa mis nBUKeHHS B MATHUTHOM TI0JIE.
[InoTHOCTH MOTOKA B MATHUTHOM TI0JIE.

10. Cronknosenus dactun. OOmas Tteopus. @Popmyna bopa. Pe3sonanchoe paccesnue.
CronKkHOBEHHME TOXIECTBEHHBIX WYACTHIl. YNpPYroe paccesiHHE I[IPH HAIMUMH HEYIPYTHX

npoueccoB. Matpuia paccesuus. @opmyna Bpeiita-Buruepa.
6. CrarncTHyeckan Gpu3HKa

1. OcHOBHBIE NPUHLMIBI CTATHCTHKH. ODYHKIMs pacnpeieieHus W MaTpula IJIOTHOCTH.
CratucTHyeckas HezaBucuMocTb. Teopema JlmyBumnsa. Pone sHepruu. 3akon Bo3pacTaHus
SHTponHH. MuKpokanonuuyeckoe pacnpenenenue. Pacnpenenenue ['mb0ca. Pacnpenenenue
['u60ca ¢ nepeMeHHBIM YHCIIOM YaCTHII.

2.  Tepmoaunamuueckue BenuuuHbl. Temmeparypa. Pabora W KoaMuecTBO — Terua.
Tepmopunamuyeckne norenumansl.  TepmonmHammuuyeckue HepaBeHctsa. [lpunHuun Jle-
[larenve. Teopema Hepucra. CucteMsl ¢ nepeMeHHBIM YncioM yacTul. CBoOOHAsA SHEPIUs B
pacnpezenenuu ['n66ca. BriBo TepMOIMHAMHYECKHX COOTHOIIEHHH.

3. TepmonvHamuka uaeanbHbIX rasoB. Pacnpenenenne Bonbumana. CTOJIKHOBEHHE MOJEKYIL
HepaBHoBecHBIH HieabHbli ra3. 3aKoH paBHOpacnpeeieHus. OqHOATOMHBII HeaIbHbII ras.
4. Pacnipenenenne @epmu u bose. Beipoxnennsiii naeansHeiii (pepmu-ras. CBolicTBa BellecTBa
npy OONbIIMX IUIOTHOCTAX. BblpoxueHHblid 6o3e-ras. Konpencaums Boze-DitHiTeiina.
PasHoBecHoe Temnosoe uznydenue. Gopmyna [Inanka. CBeTUMOCTE abCOIIOTHO YEPHOTO TeJIa.
5. Heupeanpnple ra3pl ¥ KOHEHCUPOBAHHbBIE Cpe/ibl. DOHOHHBIE CIIEKTPLI U
TEPMOJIMHAMHYECKHE  CcBoMcTBa rasa. TepMoauMHAMHYECKHE CBOHCTBA  HEHCAIBLHOTO
KJIACCHYECKOTO rasa. |

6. PaBnosecue da3. opmyna Knaneiipona-Kinaysuca. Kputnyeckas touka.

7. Cucrempl ¢ pasnuunbME dacTunamu. Ilpasuio ¢as. Cnabeie pactsopsl. CMech HealbHbIX
razos. CMech M30TONOB. XMMHYECKHE PEAaKUMH. YCIOBHE XUMHUYECKOTO PAaBHOBECHS. 3aKOH
neiicTByromux Mace. Terutora peakunu. MlonnsannonHoe paBHOBECHE.

8. Cnabonenneanpuplii  6oze-raz. Mogens Boromo6osa. CrekTp  Bo30YKIEHHIL.
Caepxtekyuectb. KBaHTOBEIE BUXPH.

9. Teepapie Tena. Kpuctamimueckue cTpyktypsl. IloBepxnocts @epmu. 30HHAs CTPYKTypa.
KBazuuactuisl.

10. Konebanus pemerku. Teopust ynpyroctu. 3Byk B TBepibix Tenax. IIpomeccsl pacnana u
ciuanus GponoHos. Paccesinue GoHoHOB Ha mpuMecsX. KuHetnyeckoe ypaBHeHHe Ut (JOHOHOB.

TernnonpoBoaHOCTE.
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Il CRBepx1npoBOMMOCTb. Kyneposckoe cnapusanne. Teopuss bapanna-Kynepa-
Ipuddepa(bKIL). Teopus Jlonmonos. Teopus I'mmsbypra-Jlanpay. Tok, kanubpopounas
MHBAapPHAHTHOCTh, KBAHTOBaHHE N0TOKA. CBEPXIPOBOJHUMKM MEPBOrO M BTOPOro popa. ekt
Jxo3edcona.

12 ®nyxryauuun. Pacnpenenenne I'mb6ca. DiykTyaluu OCHOBHBIX TEpPMOIMHAMHYCCKHX
Benu4uH. @opmyna Ilyaccona. Bpemennble ¢uykryanuu. CUMMETPHH KHHCTHYECKHX
K03 GpuumenToB. OIyKTAMOHHO-IHUCCHIIATHBHAS TEOPEMA.

13. ®a3oBble nepexoarl Broporo pona. Teopus Jlannay. Kputnueckue ungekcsl. MacinraGuas

MHBApUAaHTHOCTh. (DJIyKTyalMl B OKPECTHOCTH KPHTHYECKON TOUKH.

Pazoden onsn cneyuanucmos no meopuu meepoo2o meia

7. Teopusi KOHAEHCHPOBAHHOIO COCTOSHHUS

1. Henpeaneusiit 603e-ra3. CUMMeTpHs BOJHOBOM (DYHKIIMH CHCTEMbI O030HOB,
Go3e-konnencar. Cnabonenaeansuslii 603e-ra3. Mogens BoromoGosa. CriekTp Bo30YyKIeHHMIA.
Caepxtekyyects. JlByxskuakoctHoe omnucanune. Kputepuit Jlanmay. Teopus ®eiinmana.
Kganrtossle Buxpu. Koppensiuu B nosnoxxenns yactui 603e-rasa.

2. Tunel U cummMeTpust TBepABIX Tenl. Kpucraminueckne ctpykrypsl. CHMMETpUS KPHCTAIIIOB.
CaoiicTBa obpaTHoIt pemetky. 3ona Bpuimosna. Teopema Broxa.

3. 30HHas CTPYKTYpa U TUIIBI CBA3H. KBasHyacTHIbl. DJIeKTPOHHAS TEILIOEMKOCTb.

4. Tlosepxuocts ®epmu. JIMaMarHMTHBIH ¥ HUKIOTPOHHBIA pe3oHaHC. OTKPBITBIE OPOUTHI.
Ksanrtosanue opout. Dddexr ne ['aaza-san Anbdena.

5. Konebanus pewierkn. Teopus ynpyroctd. 3ByK B TBepAbIX TejlaX. AKYCTHUCCKHE H
onrtuieckue BeTBU. Mogens Jlebast. Y aenbHas TEMI0eMKOCTh peleTki. KBantosanue ()OHOHOB.
AHrapMOHHM3M H TemIoBoe paciupenne. @axrop Jlebas- Yoinepa.

6. Ilpoueccel pacnana u ciuauus GoHoHOB. Paccestnue GpoHoHoB Ha npumecsx. Kunernueckoe
ypaBHeHHe Juii (OHOHOB B JMINEKTPHKE. TeIIonpoBOAHOCTL.  DIIEKTPOH-QOHOHHOE
B3auMoJieiicTBHe U npobiiemMa MospoHa.

7. Maruetusm. OOMenHOe B3aumozeHcTBHe. MarHuTHbIE CBOICTBA M30NMPOBAHHOIO ATOMA.
[IpaBuno Xyuna. I'amunbronnan [I'eitsenbepra. Monens Xa66apma. ITpupona Marmetusma
merawioB. CrnunoBeli mapamarserusm Ilaynm u opOutanbHbii  Juamarnetusm  Jlanjay.
MarnuTtHble npumect B MeTaiie. OOMEHHOE B3aUMO/ICHCTBHE Yepe3 HIIEKTPOHBI IIPOBOIHMOCTH

(PKKH). Dddext Konpo.
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8. MaruutHplii nopsnok. ®eppomarneTusMm M aHnTudeppomarseTusM. MeToa CpelHero MoJs
ans peppomarneruka. Jlomennas ctpykrypa. 'ucrepesuc geppomaruerukoB. CIIHHOBBIE BOJIHEI
(marnonbr). KeanToBble (IyKTyalMH M CIMHOBBIE BONHBI B aHTH(eppoMarHeTnke. Brian
MAarHoHOB B TEPMOJMHAMHUKY  MAarHeTHKoB. JIMHaMMKa MarHMTHOIO  MOMEHTa B
(eppomarneruke. ¥Ypasuenue Jlannay-Jlnpumuna.

9. CeepxnpoBoaumoctb. Kyneposckoe cnapupanue. Teopus bapamna-Kynepa-Ilpuddepa
(BKII).  Teopus  Jlongonos.  HenokaneHas — SIEKTPOJMHAMHKA  CBEPXIPOBOJIHMKA:
JIOHJIOHOBCKHH ¥ NHMNNApAOBCKHH ciayyaid. O(@QeKTbl YeTHOCTH uHCla 3JEKTPOHOB B
CBEPXIIPOBOJIHMKAX MAJIbIX Pa3MEpPOB.

10. Teopus ceepxmposoaumocti I'uusbypra-Jlanmay. Tok, kanuGpoBouHas HHBAPHAHTHOCTD,
KBAaHTOBaHHWE MOTOKa. CBEpXNPOBOJAHMKM TNEPBOr0O M BTOpOro pojaa. Bepxnee M HmkHee
KpuTtuueckue mojs. Buxpepas pemertka. D¢pdexr [Drozedcona. Dpdext OaM30CTH.
@nykryaunonnsle 3(¢dexTs BOIM3M cBepXIpoBosIIero nepexoga. TyHHensHbie 3G QeKTsl B
CBEPXIIPOBOJHHKAX.

11. ®ynkuuu [I'puna. Koppensuuonnsle ¢yuxuun. Tepmoaunamudeckuii mnpegen u
kBasucpeanue. (OCHOBHBIE TNPUHUMIIBI JHAarpaMMHOH TeXHHKH. Ypasuenwe Jlaiicona.
Bepmnnas ¢ynxkuus. Muorouactuunele ¢yHkuuu ['puna. JluarpaMmHas TeXHMKa IIpH
KOHEUYHBIX Temnepatypax. Kuneruueckue ypaBHeHuUs.

12. JluHaMHKa KPUTHYECKHX SIBIICHUI. Y paBHEHHsS PEHOPMIPYIIIILL.

13. OcoGeHHOCTH DJIEKTPOHHBIX CBOMCTB CHCTEM ITOHMKEHHOM pasMEpHOCTH. DHEpPreTHUecKHue
CIIEKTPBI M IJIOTHOCTh KBAaHTOBBIX cocTostHuil. KBanToBbIil 3¢dext Xomia B aBymepHOM
3JIEKTPOHHOM Trase. D(QeKThl JOKaIM3alui 3IEeKTPOHOB B OJHO- M JIBYMEPHBIX CHCTEMaXx,

MEPKOJIAHOHHEIC ABJICHHS.

8. KpanroBas Teopus moJieii

1. Keanrtosanue cBoboanbix moneif. Cummerpun jparpamwxuana U Teopema Herep. AnreGpa
TOKOB. JInckpetnsie cummerpun. CPT Teopema 1 CBsI3b CIIMHA CO CTATHCTHKOM.
2. KeantoBas snektpoauHamuka. Ipasuna @eiinmana. Iepenopmupoku. Toxaecrsa Yopna-

Taxaxaru.
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3. KsanroBoonexrpoaunamuyeckne pacuers: Kommnron-sppexr, $e’+e’-$ annurunsums,
posxaenue mnap.  Topmosnoe wusiydenwe u uHppakpacHas katacTpoda. AHOMAIbHbII
MarHUTHBIA MOMEHT 3J1eKTpoHa. JIaMOOBCKHI c/1BHT.

4. IlpencraBnenne  Yemena--Jlemana. @opmyna Jlemana-Cumanunka-I{umMmmepmana.
AHaIUTHYECKHE CBOHCTBA aMILIMTYy paccesHus. IIpasuna Kytkockoro. ITpaBmia Jlanpay nns
ocoOeHHOCTeH (heHMaHOBCKHX JHATPAMM.

5. Penopmrpynna. $\beta$-gynxuus u anomasnbibie pasmepHocTH. OnepaTopHOE pasioKeHHE.
AHOMAJIbHBIE Pa3MEPHOCTH COCTABHBIX OIEPATOPOB.

6. Kammbposounsie Teopun mons. Kpanrosanue no ®ammeesy-IlonoBy u ayxu. Toskzectsa
Cnasnosa-Telnopa. KBantoBast XxpoMoiMHaMKKa M aCHMIITOTHYECKas CBOGO/1a.

7. CrioHTaHHOE HapylIeHHe CUMMeTpPHH, Teopema [onncToyHa, seneHne Xurrca.

8. KsapkoBas mozenb. CHEKTPOCKONHMS aIpOHOB W COCTAaBJISIONIME KBapKH. YapMOHMI,
OOTTOMOHMIA.

9. KX/l u kupanbHas CHMMETpHs CHJIBHBIX B3aUMOJeHCTBMil. UacTMuHOE COXpaHEeHHe
aKCHaJIbHOro ToKa. [TuoHBI Kak rosicroyHoBckue uyactuubl. KupanbHas aHomanus Ajjepa-
benna-J)xakusa.

10. Cranpnaprhas Moznens. $WS$- u $Z38-6030181, nx pacnansl. Xurrcosckuii 6030H. [TokoneHus
JIEITOHOB ¥ KBapkoB. Marpuua Kab6u6o-Kobasmi-Mackasa.

11. $\beta$-pacnan mefiTpoHa, pacmaj MIOOHA, pacmaibl TSKENbIX KBapkoB. HelenToHHbie
cyabble pacnabl.

12. Hapymenue CP unBapuanTHoCTH. OCUMIIISAIUM HEHTPATIBbHBIX KAOHOB HTSKEIBIX ME30HOB.
13. I'myGokoneynpyroe paccesHie U MmapTOHHas MoJelb. Hapylnenue ckeiiMara u ypaBHeHHUs
spoyonuu  ['pubopa-Jlunarosa-lokmmuepa-Anrapewa-Ilapusu. $e”+e-$ annurunsuus B
azipoHsl. Po)KieHne aJpOHHBIX CTPYH M CYIIECTBOBAHUE TIIOOHOB.

14. Tononoruyeckue cpoiictBa Teopun nous. Mucrantonsl. Mononomu 't~Xoodra-ITonskosa.
HeiictBue HoBukosa-Becca-3ymuno-Burrena.

15. Bue cranpapTHOH Mojenu: Benukoe OOBEAHMHEHHE, pacnajg MPOTOHA, OCILMIUISLHUH
HENTPHUHO.

16.  Cynepcummerpus. Cynepnons. CynepcuMMeTpHYHBIE JIarpaliKHAHEL.

®opmanusm bekku-Pys-Cropa-Tiotuna. TeopeMb! 06 0TCYTCTBHH [IEPEHOPMHUPOBOK.
17. ®usuka yactul ¥ pannss Bcenennas. KocMonornueckue ¢aszosbie mepexonsl. Temuas
MaTepHs, OrpaHHYEHHs Ha CBOHCTBA MAaCCHBHBIX HEHTPHHO.

18. ®azoBeie nepexoasl B KX/I. KBapk-rimoonHas miasma.
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buaersi:

buuer 1
1. YpaBHenus nBmKeHHs KiaccH4ecKHX cucreM. [IpHHUMI HAMMEHbIIEr0 AeiicTBHSA.
®opmanusm Jlarpanxka.
2. CnaboneugeaibHbIi 603e-ra3. CBepxXTeKy4ecTb.

Buaer 2

1. ¥YpaBueHus ABHKeHHS KJIAcCHIeCKUX cucTeM B popme MamuibTona. Teopema

JInyBuLIA.

2. CummeTpus KpucTaaioB. CoiicTBa o0paTHoii pemerkn. 3ona bpuinodna. Teopema
Bbaoxa.

Buaer 3

1. HuterpupoBanHe ypaBHeHHIl IBH:KEHHSA KJIACCHYECKHX YacTHL. OxHomepHoe

ABHIKeHHe, IBH;KeHHe B LIEHTPAJILHOM HoJIe.

2. YaeabHasi TemsioeMkocTh pemerkn. Mogean debas n DiiHuTeliHA, AHFADMOHH3M H
TeNJIOBOE paciiHpeHHe.

bBuaer 4

1. Pacnapg yacTuu, ynpyrie cTOJIKHOBEHHS H CedeHHE PACCESTHUS B HEPEJIATHBUCTCKOM
KJIacCHYecKoii MmexaHuke; popmyiia Peszepdopaa.

2. Daektpon-poHoHHOE B3aHMO/eicTBHE H NP06.JIeMa M0JIAPOHA.

buner 5

1. Mauble koJiebanus Kiaccuyeckux cucreM. CBoGo/AHbIE M BLIHYK/IEHHbIE 0JHOMEPHbIE
KoJIe0aHUs, NapaMeTPHYECKHIl pe30HAHC.

2. Marnerusm. OomenHoe B3aumopeiicreue. l'amuabronuan Ieiizendepra.

buaer 6

1. Kaaccuyeckoe aBHKeHHE TBEPABIX Tel. YIJIOBas CKOPOCTh, TEH30P HHEPIMH H
Bpamarte/bHbI MOMEHT. Y paBHeHus Jiljiepa.

2. Counosblii napamarderusm [ayiau u opOuranbueliil quamarderusm Jlanjay.

buner 7
1. ¥YpaBHenus aBH:KeHHS KIaccHUeCKHX cucTeM B opme Namuabrona— Sxodu.

2. MaruuTHble npaMecH B MeTate. O0MeHHOe B3aUMOJeiicTBHE Yepe3 2JIEeKTPOHbI
nposoaumoctu (PKKH).

buaer 8
1. Ipusuun orHocHTEALHOCTH. MeTpHKA YeThIPEXMEPHOro MPOCTPAHCTBA- BPEMEHH.
IIpeobpazosanue Jlopenua.

2. ®eppomaruerusm u antudeppoMardernzm. Meros cpeaHero moJs 1Js
¢eppomarnernka. JlomenHas crpykrypa. 'ncrepesnc ¢geppomarneTukos.
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buier 9

1. YersipexmepHble BEKTOPBI H TEH30DBI B CHIEIHAILHOI TEOPHH OTHOCHTEILHOCTH.
YeTbIipexmMepHasi CKOPOCTD.

2. Teopus ceepxnposoaumoct I'un3bypra—Jlanaay. Tok, kaanépoBounas
HHBAPHAHTHOCTH, KBAHTOBAHHE MOTOKA.

buier 10
1. TIpuHUMN HAMMEHbIIEro AeiiCTBHS B PEIATHBHCTCKON KJIACCHYECKOI MeXaHHKe.
JHEPrus U HMIYJIbC PEJIATHBHCTCKOMH YaCTHIBI.
2. Sddexr Llyounkosa-ge I'aza. ®ynkuus [puna 1715 21eKTPOHOB IPH paccesiHHU HA
NpHUMecHX.

buaer 11

1. Pacnaj yacTHU H ynpyrae cTOJKHOBEHHS B PeJSITHBHCTCKOM KJIACCHYECKOi
MeEXaHHKeE.

2. Teopusi oNTHYECKOI OPHEHTALMH CIIHHOB B MOJYNIPOBOAHMKAX. Poab penakcauun

CIHHA.
buaer 12

1. YpaBHeHus ABHIKeHHs 3apsia B YJIEKTPOMAarHuTHoM nosie. KaauGposounas
(rpagueHTHAs1) HHBADHAHTHOCTb.
2. MexaHu3Mbl CIHHOBOI PeJIAKCAIMH B TBEPIBIX TeJIax.

buaer 13
1. Tensop snexrpomaruuthoro nous. [ipeodpasosanue Jopenua ais noJs.
HWuBapuaHThI N0,
2. SIBaenue c1a6oii JOKAIH3ANAM B NOJYNIPOBOHHKOBBIX HAHOCTPYKTYpaX.

buner 14

1. YpaBHeHus 21eKTPOMArHUTHOrO 10JIsl. Y paBHenue HenpepbiBHocTH. Tensop
IHEPrUHH-HUMITYJIbCA YIEKTPOMATHHTHOIO MOJIS.
2. Ky/0HOBCcKasi meib B IVIOTHOCTH COCTOSIHHI €/1260/1ErHPOBAHHOIO 101y IIPOBOIHHKA.

buier 15
1. Tlocrosnuoe 3jekTpoMaruuTHOE NoJe. 3akon Kynona. My abTHIOIBHBIE MOMEHTBI.
Cucrema 3apsiIoB BO BHEIIHEM I10J1€.
2. Merox onTHMAIBHOI (GUIyKTYalHH B TEOPHH HEYNIOPS/A0YEHHbIX MOJIYPOBOIHHKOB.

buier 16
1. Mocrosnnoe maruuTHoe nose. MarHuTHbIA MomenT. Teopema Jlapmopa.

2. Oco6eHHOCTH YIEKTPOHHBIX CBOMCTB CHCTEM MOHMKEHHOH Pa3MepHOCTH.
JHepreTHYecKHe CNeKTPhI U IVIOTHOCTH KBAHTOBBIX COCTOSHHIA.
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buaer 17

1. DuexrpomarHuTHbIe BOJIHBI. MOHOXpOMaTHYECKAs MI0cKas BOIHA. CIEKTpaIbHOE
pasioxenne. [loasipusanuoHHble XapaKTepHCTHKH u3nydenus. Pazinokenune
2J1eKTPOCTATHYECKOT O TOJIS.

2. Ksanrosblii 3¢pdext Xo/u1a B AByMEPHOM 3JIEKTPOHHOM ra3ze.

buaer 18
1. Tlose aBMKymuxcs 3apsaao0B. 3anasAbIBaomue noreHuHaabl. [loTeHmuanb
JInenapa—Buxepra. U3ydenne 2JIeKTPOMAarHHTHBIX BOJIH.
2. ®asoBble nepexoast BToporo poaa. Teopus Jlannay. Kpurnueckne HHaeKchl.
MacmradHass HHBADUAHTHOCTD.

Bbuier 19
1. Hsaydenune ObicTpoaBHKYIIErocs 3apsia. Paccesinue cBo60HBIMU 3apaaaMH.
2, CuMMeTpHH KHHeTHYeCKHX KoY uunenToB. MIyKTANMOHHO- JHCCHIIATHBHAS
Teopema.

Buaer 20

1. /IBmxenue yacTHUbI B rpaBHTanHOHHOM noJe. CumBouibl Kpucroddens. Jeiicteue
JJIS1 YACTHUbI B TPABHTAIHOHHOM I10J1€.
2. @uyKTyauHH 0CHOBHBIX TEPMOIHHAMHYECKHX BenanH. ®opmyaa [lyaccona.

Bbuaer 21

1. VYpasuenus rpaBuTanMoHHOro noJs. TeHzop sHeprud-umnyjibca. Y paBHeHHsI
DMHmTEeHHA.

2. CaepXnpoBoJHHKH IEPBOro H BToporo poaa. dddexr Txozedcona.

buier 22

1. Hepenstusucrckuil npeaen ypasuenuii Jitnmreitna. 3akon Herorona. Ilentpanbno-
CHMMETPHYHOE rPABHTALHOHHOE I10JIE.

2. Csepxnposoaumocts. Kyneposckoe cnapusanue u teopust Bapauna— Kynepa—
Ipuddepa.

buier 23

1. Ha6onaemble 3¢pdextsi OTO B HHIOTOHOBOM M OCTHLIOTOHOBOM NPHOJIMKEHHH.
I'paBHTAlHOHHBbIE JIMH3bI.
2. Kunerunyeckoe ypasHeHue s (JOHOHOB B TBepAOM Tesie. TerionpoBogHOCTD.

buaer 24
1. DaexrTpocraTHyeckoe nojie NPOBOAHHKOB. JHEPTHsl JIEKTPOCTATHYECKOI 0 MOJIsL.
2. KoJiebanus pemerkn. AKycTHYecKHe H onTHYecKHe (DOHOHBI.
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Buaer 25

1. BHQKTDOCTQTH‘IGCKOC moJie B TH3JIEKTPHKAX. TepMOI!,Hl-IaMHKa AHIJIEKTPHKOB B
NIEKTPHYCCKOM I10JI€.

2. Teusop aedopMauun H BHYTPEHHUX HanpsukeHuit. 3axon I'yka quis kpucraLios.

Buaer 26

1. IMocrosinHOE MArHHUTHOE M0J1€ B cpeae. TepMOHHHaMH‘leCKHe COOTHOIICHHA B
MArHHTHOM I10JI€.

2. Ioaynposoauuku. Meroa 3¢ peKTHBHOIT Macchl H BOA0POA0NO00HbIE IPHMECH.

buaer 27
1. /Iua-, napa-, peppo- u anTHdeppPOMATHETHKH.
2. Merauibl IoBepxunocts ®@epmu. Ilnazmonsl.

buner 28
1. ¥YpaBHeHHSs /1eKTPOMATHHTHBIX BOJIH B Cpe/le B OTCYTCTBHE aucniepenn. ucnepcus
AUNIEKTPHYECKOH MPOHUIIAeMOCTH.
2. Kpucramibl. 30HHas TeopHs TBEPABIX Tell. BI0X0BCKHE BOIHOBBIE GYyHKIIHH.

buaer 29
1. Coornomenns Kpamepca—Kpouura. ILiockue MoHOXpOMATHYECKHE BOJIHBI B cpejie.
2. Cucremsl ¢ pazauunbiMi YacTunamu. [lpasuio ¢as. Ciadbie pacTBOpBI M cMech
HeaJIbHBIX Ia30B.

Bbuaer 30

1. PaCIIDOCTpaHeHHe IMIEKTPOMATHHTHBIX BOJIH B HEOJHOPOAHLIX Cpelax. anHuHﬂ
B3aHMHOCTH.

2. Pasuosecue da3. ®opmyaa Kinaneiipona—Kiaysuca. Kpurnueckas Touka.

Buaer 31
1. DaexTpomMarHuTHBIE BOJHBI B AHH30TPONHBIX cpeaax. ddpdexTsl Keppa dapajes.

2. PasHoBecHoe TemaoBoe uziayqenne. ®opmy.aa [linanka. CBeTHMoCTb 26COI0THO
YepHOro TeJia.

Buaer 32

1. TIpocrpancTBeHHasi AHCHEPCHS JIEKTPOMATHHTHBIX BOJIH B cpene. EcTrecTBennas
onTH4YeCKass aKTHBHOCTD.
2. Pacnpenenenne bose. Boiposkaennplii 603e-ra3 u konaencanus boze— DiiHmTeiina.

buuer 33
1. HonuszanmonHbie NoTEpH OLICTPLIX YacTHI B cpene. Uszmyuenue Yepenkosa.

2. Pacnpenenenne ®epmu. Boipoxkaennslii naeaasnniii gepmu-ras. CpoiicTBa BeumecTsa
npH 60JbIHX MJIOTHOCTSX.
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buier 34
1. VYpasuenus asmxkeHus naeajabHoii ;kuarkocr. loToku JHEPrHH H MMITYJIbCA.
CoxpaHeHHe HUPKYIALNH CKOPOCTH.

4.8 TepMoannamuka uaeaJbHBIX razos. Pacnpenenenne boabumana. OnHoaToMHbBIIH
HIea/ILHBIH ras.

buaer 35
1. VYpaBHenus ABH:KeHHsl BA3KOH HAKOCTH. JMcCHNANNS YJHEPIHH B HECKHMAEM O
KHAKOCTH.
2. CucTeMbl ¢ IepeMeHHBIM YHCI0M YacTHI. CBO0OIHAS YHEPIUs B pacnpeaeeHHH
I'n66ca. BoiBog TepmMogHHAMHYECKHX COOTHOIEHH .

buuer 36
1. TypGy.JeHTHOCTH H HEYCTOHYHBOCTL JaAMHHAPHBIX Tedennii. Teopus Jlangay—Xonda.

2. Tepmonnﬂamnqecm{e BE€JIHYHHBI H TEPMOJHHAMHYECKHE MOTEHIHAJIbI.
Tepmonuﬂamuqecxue HEpaBEHCTBA.

buaer 37
1. 3ByxoBbie Bosnbl. ['eoMeTpuvecKkas aKycTHKA.
2. Poub 3HEPIHH B CTATHCTHYECKOI MeXaHHKe. 3aKOH BO3PACTAHHS YHTPOIHH.
MukpokaHonuyeckoe pacnpeneaernue. Pacnpenenenne I'nooca. Pacnpenenenue '66ca ¢
nepeMeHHbIM YHCJI0M YACTHIL.

Buuer 38
1. Opnomepnoe aBH:KeHHe cxxuMaeMoro raza. O6pasoBanue yIapHbIX BOJIH.

2. OcHOBHbBIE NPHHIMIBI CTATHCTHKH. @YHKUMS pacnpeae/eHHs H MATPHIA MJIOTHOCTH.
CraTucrHyeckas He3aBUCHMOCTb. Teopema JlnyBuiis.

buier 39
1. Couanrons! u ypasuenne KJ/IB. BeccToKHOBHTEILHBIE yAaPHbIE BOJHBI.

2.  BropuuHOe KBAHTOBAHHE CHCTEM TOK/IECTBEHHbIX pepmuonon. KBanTopannoe
3JIeKTPOHHOE T0JIe.

Bbuier 40
1. TuapoauHaMuKa cBepXTeKy4Yell JKHAK0CTH. By X3KHIKOCTHOE ONHCAHHE.
. BropHyHoe KBAHTOBaHHE CHCTEMBI TOKIeCTBEHHBIX 0030HOB. KBanToBanHoe
3JIEKTPOMArHHUTHOE ToJIe.

buaer 41
1. Kunernueckas reopusi razos. Kunernueckoe ypasuenne boasumana.
H-teopema Boabumana.
2. NpuHUMN HePA3IMYHMMOCTH TOKAECTBEHHBIX YACTHI B KBAHTOBOI MeXaHHKe.
CuMMeTpHs BOJTHOBOH (PYHKIIHH NPH NePeCTAHOBKAX YACTHIL
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Buner 42
1. TensonpoBoaHOCTH M BA3KOCTH ra3oB. CHMMETPHH KHHETHYECKHX K0P HIHeHTOB.
2. Ceuenne paccestHusi YacTHU B 60opHOBCcKOM npubmmkenun. ®opmy.aa Pesepdopaa.

Buaer 43
1. JXudpdysuonnoe npudaumxkenne. Ypasuenne ®okkepa—Ilianka.
2. ®a3zosasi Teopusi ynpyroro paccesinusi yactuiu. Ceuenue paccessHusi H €ro cBOCTBA.

—

1. BeccroaknoButenbuas miasma. Ypasuenusi Binacosa. Jludaexrpuueckas
NPOHHIIAEMOCTH 0eCcCTOIKHOBHTEILHOI MJI1a3MBbl.

2. Ypasuenue Ilayau ais onucaHus ABHKEHHS 3aPSKEHHO YACTHILI CO CIIHHOM B
MOTEHIMAJLHOM H MATHHUTHOM NoJisiX. CIIHHOBBIH MATHHTHBIN MOMEHT.

buier 45
1. 3aryxanue Jlanaay. JIeHrMIOpOBCKHE M HOHHO-3BYKOBbI€ BOJIHbI.
2. Cnuz-opOUTAIBLHOE B3aHMO/IEHCTBHE H TOHKAS CTPYKTYPA YPOBHEi JHEpIrUM ATOMOB.

buaer 46
1. VYpasuenne llpeaunrepa u ero cpoiictsa. Crauuonapuoe ypasuenne lllpexunrepa.

2. CamocoryiacoBanHoe HEHTPAJIBHO-CHMMETPHYHOE IT0JI€ H METO/ Tomaca— (DepMH IS

ONMHCAHHA MHOT03JIEKTPOHHBIX ATOMOB.
buner 47

1. Vpasuenue Ulpeaunrepa u ero ceoiicrea. Craunonapaoe ypasuenue Illlpeaunrepa.

2. Cuun. Onepartop cnuna. BostHoBble dyHKIHH YacTHl ¢o cniuHoM. YacTHub! co
cnuHoM 1/2.

Buaer 48
1. Pemenne ypaBuenus llIpeaunrepa st o1HOMEPHOro rapMOHHYECKOr0 OCHHLISITOPA.

2. Ilpasuio kBauToBanus bopa-3ommepdeibaa H NPOXoskKIeHHE CKBO3bL 6apbep B
KBa3HKJIACCHYECKOM NMPHOJIHIKEHHH.

bBuaer 49

1. Pemenne ypasnenus llpeaunrepa Jis 4acTHUBI B LEHTPAJBLHO-CHMMETPHYHOM
noje. Oneparop momenra umnyJibcea. lllapossie pyHkumu.

2. OpnomepHas BoIHOBasi pyHKIHUS B KBasHKJIaccHueckoM npubmkennu. Iepexon
Yyepe3 KJIACCHYECKYH TOYKY 0CTAHOBKH YaCTHLbI.

buaer 50
1. Pemenne ypasaenns lllpeaunrepa ajisi 0HO31EKTPOHHOr0 ATOMA HJIH HOHA.
JucKpeTHBbIH U HenpepbIBHBIH CIIEKTPHI.

2. Teopus BO3MYUIEHHI, 3aBHCALIINX OT BPEMEHH 10 IEPHOIHIECKOMY 3aKOHY. 30/10TO€E
NPABH/I0 KBAHTOBOH MeXaHHKH.
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Buaer 51

1. Onepatop MomenTa B KBaHTOBOI Mexanuke. [IpaBHIIO C/10KeHHSI MOMEHTOB.
Kosdpduuuenrsr Kineoma—I opaona.

2. Teopus Bo3MyIeHHIi, 3aBHCAIIMX 0T BpeMenn. BHe3anHbie n aqnabaTnyeckue
BO3MYIICHHS.

buier 52
1. OanoBpemMeHHass H3MEPHMOCTH (PH3HYECKHMX BeJIHYMH B KBAaHTOBOH MeXaHHKe.
CooTHOmEeHHUs HEeoNpeaeJeHHOCTH.

2. CraumoHapHasi TeOpHsi BO3MYIIEHHIi 11 HEBBIPOK/IEHHBIX H BBIPOKIEHHLIX YPOB....
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