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1. Illean ocBOEHMSI AN CIUIIJIMHBI

Lenpto OCBOCHUSI AMCHMIUIMHBI SABIISETCS U3YYEHHUE OCHOBHBIX METOJOB TEOPETHUUECKOM
(bU3UKHA, OTHOCSIIMXCA K KBAHTOBOW TEOpHUM TMOJs, acTpodusmke, (HU3MKE TBEPIOTO Tea,
TUAPOAMHAMUKE U CMEXKHBIM pa3jienam.

2. MecTo AMCHHMILVIMHBI B CTPYKTYpe NPOrpaMMbl aCIMPAHTYPbI

JlanHasi JAMCUMIUIMHA SIBISieTCSl 0O0sA3aTeNbHOM i OCBOGHMSI M HalpaBlieHa Ha
MOJrOTOBKY K CAaue KaHAMJATCKOTO dK3aMeHa M0 CHEHAIbHON JUCLMILUIMHE B COOTBETCTBUH C
TEMOM JuCCepTallud Ha COMCKaHHE YYEHOW CTeNmeHW KaHIuJaTta HayK [0 Hay4dHOU
cneuuanbHoctu 1.3.3 Teopernyeckas pusuka 1o orpaciu HayK: (QU3HKO-MaTeMaTHUECKHE.

3. [lnanupyemMble pe3yJIbTAThl OCBOCHHUS A CIMIIJIMHBI: -
B pesynbrare 0ocBOE€HUS AUCUUIUIMHBI ACIIMPAHT JTOJIKEH:

3HaTh:
- Tpedyembie pazaenbl GyHAAMEHTAIBHOW (U3UKU B 00BbeMe, HEOOXOAMMOM Jisi MPOBEIACHUS
HCCJIeIOBAaHUIM;

YMers:

- KJTacCH(pUIIMPOBATH MOCTABJICHHBIC 33/1a4M B COOTBETCTBUH C (DyHIaMEHTaIHHBIMH pa3/eiaMu
¢bu3uku;

- TMPUMEHATh MAaTEeMaTHYECKUH armapaT TEOPETHYECKOW (HM3UKHU UIS PEHICHHUS ITOCTAaBICHHBIX
3ajay;

Bnangets:
- COBPEMEHHBIMU METOIaMU TIPOBEICHHSI HCCIICIOBAHUN B TEOPETHUECKON (PU3UKE.

4. O0beM, CTPYKTYpPA U cO/iepKaHUe U CHUTITUHBI
OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTaBISET 6 3a4eTHHIX eUHMIL, 216 akaj. 4acoB.

Ne Tembl (pa3aenbl) C Buapl yueOHbIX 3aHATHI DopMbI TEKYLIETO
n/m JMCIUILTHHBI, e U UX TPY/10€MKOCTh KOHTPOJIsI
HX coJep:KaHue M (B akajieMH4YeCKHX Yacax) ycrneBaeMocTH
ec
T JICK mpa na6 KOH caM
P | uwum | xktu | opa | cym | ocr Popma
gec TOp bTa osITe MPOMEKYTOYHOU
KHe HBIC nun JIbH aTreCcranumu
ast
paé
ora
1 |Mexanuka 4 3 3 0,5 20 3ananust 1id
CaMOCTOSITEJILHOM
paboTHI
2 |Teopus mons 4 3 3 0,5 20 Samanust 1id
CaMOCTOSITENILHOM
paboTHI
3 |DaexTpoauHAMUKA 4 3 3 0,5 21 Samanust 1
CIUIOLIHBIX CPeJl CaMOCTOSTEIIbHOMI
paboTHI
4 |MexaHHKa CIUTONTHBIX CPET 4 3 3 0,5 21 Samauust s
U (pusnyecKass KHHETHKA CaMOCTOSTEIIbHOMI




paboTHI
Bcero 3a 4 cemectp 108 12 12 2 82
Jac
5 |KBanToBas MexaHuKa 5 3 3 0,5 21 Samanust 1id
CaMOCTOATEJIbHOU
paboTHI
6 |Craructuueckas uszuka 5 3 3 0,5 21 Samanust 1
CaMOCTOSITEIbHOM
paboTHI
7 |Pa3zoen ons cneyuanucmos 5 6 6 1 22
7.1 |no meopuu meepdozo meia Saganust it
CaMOCTOSTEILHOM
Teopus KOHIEHCHPOBAHHOTO paboThI
COCTOSIHUS
7.2 |no meopuu snemenmapHuIX 3anaHus s
yacmuy u Quzuke 6blCOKUX CaMOCTOSATEILHOM
SHepeull paboTh
KBanToBas Teopust moyiei
18 |KamgumaTckuii sK3aMeH
Bcero 3a 5 cemectp 108 12 12 2 82
qac.
Bcero 216 24 24 4 164
Jac.

Conep:xaHnue pa3aesioB AUCHUIIHHBI:

1. Mexanuka

1. YpaBuenus nemxenusi. O0001IeHHbBIE KOOPIUHATHI, TPUHIIUI HAUMEHBIIETO JIeHCTBUSA,
¢bynkus Jlarpanxa.

Cummerpun. Teopema Herep. 3akoHBl COXpaHEHMs SHEPruM, HMMIIYJIbCa, MOMEHTA
HMITYyJIbCA.

2. WHrerpupoBanue ypaBHeHUH [BWKeHUA. OIHOMEPHOE [BUKEHUE, IPUBEACHHAS
Macca, IBKEHHUE B LIEHTPAJIbHOM I10JI€.

3. Pacman wactuu, ympyrue cronkHoBeHHs. CedeHue paccestHMs dvacTull, (opmyina
Pezepdopna.

4. Mansle konebanusa. CBOOOJHBIE U BBIHYXJIEHHBIE OJHOMEpHBIE KOJIeOaHMS,
rapaMeTpU4EeCKUN PE30HAHC.

Konebanuss cucreM cO MHOTUMH CTEHEHSAMU CBOOOJBI, TMOJIPHBIE KOOPIMHATHI.
Konebanus npu Hanuuuu TpeHusl.

5. JIBW>KeHHE TBEPIBIX Tel. YTJIOBasg CKOPOCTb, MOMEHT MHEPLIMM U MOMEHT KOJIMYECTBA
JBUKEHUSI TBEPABIX TeJ. DIIEPOBHI YIUIBI U YpaBHEHUE Diiiepa.

6. Kanonunueckue ypaBHeHUs, ypaBHeHue [ 'amuinbToHa, ckoOku Ilyaccona, aelicTBue Kak
¢byHkuus koopauHat, Teopema JlmyBwiuis, ypaBHeHue. [amuibTOHa-Sk0OM, pa3zgeneHue
IIEPEMEHHBIX.

7. IlpuHmun oTHOcUTENbHOCTH. CKOPOCTh pAaclpOCTpaHEHHs] B3aUMOIECHCTBHIA.
WntepBan. CobctBenHoe Bpems. IlpeoOpasoBanue Jlopenma. IIpeoOpazoBaHue CKOPOCTH.
UYeTslpexmepHbIe BEKTOPBI. YeTblpexmepHas CKOPOCTb.

8. PensaruBucrckas MexaHuka. [IpyHIMI HaMMEHbIIErO AEUCTBUSI. DHEPIUsS U UMITYJIBC.
Pacnag yactun. Ynpyrue CTONKHOBEHHSI YAaCTHII.

2. Teopust moJst
1. 3apsa B 3JIEKTPOMArHUTHOM Tojie. YeTblpeXMepHbI NOTEHLUaN NoJs. YpaBHEHUS



JBIDKEHUS 3apsga B 1oie, KanuOpoBouHas (IpaJMEHTHAas) WHBapUAHTHOCTb. TeH30p
aJeKTpoMarHuTHOTrO 1oJist. [IpeoOpazoanue Jlopenna s momns. IHBapuaHTHI MOJS.

2. JleiictBue JUIsl 2JIEKTPOMAarHUTHOTO TOJS. YPaBHEHHUS 3JIEKTPOMAarHUTHOIO IOJIS.
UYeTblpexMEpHBII BEKTOP TOKA. YPAaBHEHUE HENPEPBIBHOCTH. [IJIOTHOCTP M IMOTOK JHEpruM.
Tensop sHepruu-umitysbca. TeH30p SJHEPTrUU-UMITYJIbCA DJIEKTPOMAarHUTHOTO MOJIA.

3. [locrosiHHOE 3nekTpoMarHuTHoe nose. 3akoH Kynona. DnekTpocTaruyeckas sHeprust
3aps0oB. /IunonpHeld MOMEHT. MynbTUIIONBHBIE MOMEHTHL. CHCTEMa 3apsI0B BO BHEIIHEM
none. [loctosHHOEe MarHuTHOE Tosie. MarHuTHBIN MOMeHT. Teopema Jlapmopa.

4.  DnexTpoMarHuTHble  BOJIHBI. BoiHOBoe  ypaBHeHue. Ilnmockue — BOJHBL
MonoxpomaTtuueckas Iulockas BosiHa. CrekTpanbHoe pasnoxkeHue. [lonsipuzannoHHbIe
XapaKTEPUCTUKU U3JIydeHUs. Pa3iioxKeHne 3JIeKTpOCTaTUYECKOTO OIS,

5. [lone nBuxymuxcs 3apsioB. 3anasnapiBaroiie noreHuuansl. [lorennuans: Jluenapa-
Buxepra. H3smydenue dneKTpoMarHuTHbIX BOJIH. Ilome cucTemsl 3apAloB Ha JAJIEKUX
paccTosHUAX. MyJbTUNONBHOE — U3MyuyeHHe. M3mydeHue ObICTPOJBHXKYIIErocs 3apsja.
PaccestHue cBOOOTHBIMU 3apsiaMU.

6. JIBmkeHuWe yacTUUpl B TIpaBUTalMOHHOM 1mone. Metpuka. KoBapuantHoe
muddepenuuposanue. Cumponsl Kpucroddens. JlefictBue Ui 4acTUIBI B T'PaBUTALMOHHOM
oJIe.

7. VYpaBHeHUs TpaBUTALMOHHOrO 1ojiA. TeHs3op KpuBu3HBL. JlelicTBue s
IpaBUTALMOHHOTO NoJis. TeH30p Hepruu-uMIyJsbsca. Y paBHeHUs DUHIITEHHA.

8. Hepenarusucrckuil npenen ypaBHeHuil OiHiuTeiiHa. 3akoH Hprotona. IleHTpanbHo-
CUMMETPUYHOE IrpaBUTAMOHHOE nose. Merpuka [IBapummnbaa. I'paBuTaiimoHHbIN KOJUIALIC.

9. Habmonaembie 3¢gdextei OTO B HBIOTOHOBOM M MOCTHBIOTOHOBOM MPUOIHKEHUU
(rpaBUTALIMOHHOE KPAaCHOE CMEIEHUE, OTKJIOHEHHUE JIyda CBETa, 3aJlep’KKa CUTHalla, IpeLeccus
TMpPOCKONa, MpeLeccus OpoUT Iu1aHeT). [ paBUTAIIMOHHBIC JTUH3BI.

10. PensaruBuctckas kocmosorus. OTKpbITasA, 3aKpbITas M IUIOCKAas MOJIEIH. 3aKOH
Xab06mna. Pacmmpenue BeeneHHol Ha paauallmOHHO-OMUHUPOBAHHOM, MBUIEBUIHON U BaKyyM-
JTOMHUHUPOBAHHOW CTAIUAX.

11. ®usnueckue nponeccsl B paHHed Bcenennoi. 3akanka HeiTpuHO. IlepBuuHBIM
HYKJICOCHHTE3. PekoMOnHaIUsl, peTUKTOBbIE ()OTOHHI.

3. DJeKTPOAMHAMMKA CIUIOIIHBIX Cpes

1. DnexTpocTaTrKa IUIIEKTPUKOB M TIPOBOJHUKOB. J{UdeKTprudecKas MpOHUIIAEMOCTh U
IPOBOJAMMOCTh. TepMOIMHAMHMKA JHAJEKTPUKOB. MaruutHele cBoicTBa. llocTtosiHHOE
MarHuTHOE moJsie. MarHuTHOE MOJie MOCTOSIHHBIX TOKOB. TepMOIMHAMUYECKHUE COOTHOUIEHHS.
Hua-, mapa-, peppo- 1 anTu(HeppOMarHeTUKH.

2. CaepxmnpoBogHuKU. MaruutHele cBoiicTBa. CBepxmnpoBoasduuii Tok. Kpuruueckoe
noJe.

3. YpaBHEHHUs SJIEKTPOMArHUTHBIX BOJIH. YPAaBHEHUs TOJISI B OTCYTCTBUE JAMCIICPCUU.
Hucnepcust ausnexktpuueckoid nponunaeMoctu. CootHomenusi Kpamepca-Kponura. I[lnockas
MOHOXpOMaTHueckasi BoJiHA. PacmpocTpaHeHue »SJIEKTPOMArHUTHBIX BOJH. OTpaxeHue u
npesnomieHue. [[puHiumn B3auMHOCTH.

4. DNeKTpOMarHUTHBIE BOJHBI B aHU30TPOIHBIX cpenax. Dddextsr Keppa nu dapanes.
[IpocTtpanctBenHnas aucnepcus. EcrecTBeHHas oNTHYECKask aKTUBHOCTb.

5. MarnutHas rugpoauaamuka. MI'J] BosHbL. [Ipobiema quHamo.

6. Henunelinas ontuka. Henunelinas nponuniaemocts. CamodokycupoBka. ['eneparus
BTOPOW FapMOHHUKH.

7. WoHuzanuoHHble MOTepU OBICTphIX dYacTull. M3myuenwe UYepenkoBa. Paccesnue
3JIEKTPOMArHUTHBIX BOJIH B cpenax. PaneeBckoe paccesHue.

4. MexaHHKaA CILIOIIHBIX cpea n (bl/l3l/l‘leCKaﬂ KHHETHKA



1. WneanpHast XUAKOCTb. YpaBHEHHE HENPEPBIBHOCTH. YpaBHeHue Oilnepa. IloTox
sHepruu. [lotox mmnyneca. CoxpaHeHHe HMPKYJISIMU cKopocTu. IloTeHnumanbHOe oOTekaHue
TEJI: IPUCOETMHEHHAs Macca, CUla CONPOTHBIIEHUS, 3¢ ekt Marnyca.

2. Bs3kas )KUOKOCTh: ypaBHEHUs JIBHKECHHs BS3KOM >KMIKOCTH. /[uccumanus 3Hepruu B
HEC)KMMAEMOM JKUJIKOCTH.

3. Ilepexox x TtypOynenTHocTu. HeycroiumBOCTH JIaMHUHApHBIX TedeHH. Teopus
Jlannay-Xonda. Tumnsl arrpakTopoB. CtpaHHblii arTpakTop. [lepexon k TypOyJlI€HTHOCTH MyTeM
yaBoeHus nepuooB. Pazsutas TypOyiaeHTHOCTh. CrieKTp TypOyJI€HTHOCTH B BS3KOM HHTEpBAJIE.
KoamoropoBckuii ciexTp.

4. 3ByK. 3ByKOBbIE BOJHBI. | eoMeTpuuecKas aKyCcTHKa.

5. OIHOMEpHOE IBUJKEHUE CKUMAEMOro rasza. Xapakrepuctuku. MHBapuantel Pumana.
[Ipoctas Bomuna Pumana. OOpa3oBaHue yaapHbIX BOJH. ¥YnapHas anuabarta. CimaObie pa3phIBHI.
Teopus cUIIBHOTO B3pBHIBA.

6. Y napHbie BOJIHBI CJ1a00i HHTEHCUBHOCTHU. Y paBHeHueE broprepca.

7. 3BykoBble BOJHBI co cinaboi nucnepcued. YpaHenue KJ/IB. ConuToHbl M uX
B3auMo/eiicTBre. beccTONKHOBUTENbHbBIE YJapHbIE BOJHBI.

8. I'mapoarHaMMKa CBEpXTEKYyUeH )KMIKOCTH. [[ByXKUAKOCTHOE OIMCAHUE.

9. Kunernueckass teopusa razoB. KuHernueckoe ypaBHeHue boibiimMana. H-teopema.
TennonpoBoIHOCTE M BSA3KOCTh ra3oB. CHUMMETpUM KHHETHUYECKUX KO3 (HUIMEHTOB.
Huddysuonnoe npubdnmxenue. Y pasHenue @okkepa-Ilnanka.

10.  beccronkHoBuTENbHas  IUIa3Ma.  YpaBHeHMs  BmacoBa.  [{uanextpuuecas
IPOHUIIAEMOCTh OECCTOIKHOBUTENBHOM M1a3Mbl. 3aTyxanue Jlannay. JIeHrMiopoBckue U HOHHO-
3BYKOBbIE€ BOJIHBI. [lydkoBasi HEYCTOMYMBOCTB: TMIPOAUHAMMYECKAs] U KMHETUUYECKAs CTaIHH.
KBazunuueiinas teopus.

11. CronkHoBeHus B mia3me. MHTerpan cronkHoBenuii Jlanaay. JlnuHa npodera yacTui
B IIJIa3Me.

5. KBanTOBasi MexaHMKa

1. OcHOBHBIE TOJNOXKEHHS KBAHTOBOM MeXaHUKH. [IpuHIMI HEONpeneIeHHOCTH.
[punuun cynepnozuuuu. Onepatopsl. JIMCKpPETHBIN U HENPEPBIBHBIN CIIEKTPHL. ['aMMIIbTOHHAH.
CranuoHapHsle COCTOSIHHUSL. I'eiizen6eprosckoe IIPEICTABIICHHUE. CootHomeHus
HEONPEIETICHHOCTH.

2. VYpaBuenue Ilpenunrepa. OcHoBHblIE cBolicTBa ypaBHeHus Illpenunrepa.
OpnnomepHoe asmxenue. OgHoMepHbI ocumiuisiTop. [InmoTHocTs moroka. KBasukmaccuueckas
BoJHOBas (yHkiMA. [Ipoxoxkaenue yepes Gapbep.

3. MomeHT xonmuuecTBa ABMKeHUS. CoOCTBEHHBIE (PYHKIIMH W COOCTBEHHBIC 3HAUCHHS
MOMEHTa KojuuecTBa JBWXeHHsA. YeTHocTh. CnoxeHue MomeHTOB. Paznoxenue KieOmra-
l'opnana.

4. JIsuxenue B ueHTpanbHOM none. Cdepuueckue BosHbl. PaznoxeHne miockoi BOIHBI.
PanuansHoe ypaBuenue lllpenunrepa. Atom Bogoposa.

5. Teopusa Bo3MyluieHMi. Bo3myiueHus, He 3aBucsalMe OT BpeMeHH. llepumoamueckue
BO3MyLIeHus. KBazuknaccuueckass TEOpHst BO3MYILICHHM.

6. CiuH. Oneparop cnuHa. TOHKas CTPYKTypa aTOMHBIX YPOBHEM.

7. ToxaecTBEHHOCTh YacTull. CUMMETpUS TP MEPECTAHOBKE YACTHII.

Bropuunoe kBaHToBaHMe A1 0030HOB U hepMHOHOB. OOMEHHOE B3aUMOCHCTBUE.

8. Atom. CocrosiHue 3JIEKTPOHOB aToMa. Y POBHH sHepruu. CamMocoriiacoBaHHOE TOJIe.
VpaBnenune Tomaca-Pepmu. ToHkasg cTpykTypa TOMHBIX ypoBHEW. llepmoauueckast cucrema
Meneneesa.

9. JIBnkenue B MarHuTHOM nosie. YpasHenue lllpenunrepa uist ABM>KEHNS B MArHUTHOM
nosie. [IMOTHOCTE TOTOKA B MArHUTHOM IIOJIE.

10. CronkHoBenus yactun. O6mas Teopus. @opmyna bopa. Pe3onancHoe paccesHue.
CTOJIKHOBEHHE TOXKJIECTBEHHBIX YacTULl. YIPYroe paccessHue NpHU HaJU4YUMU HEYyNpyrux



npoueccos. Marpuna paccesnusi. @opmyna bpeitra-Burnepa.

6. CtatncTnyeckas pu3uKa

1. OcHOBHbBIE NPUHIUIBI CTATUCTUKHU. DYHKIUS pacHpeeNeHus U MaTpulla TIOTHOCTH.
Cratuctuueckass He3aBucuMoOcTb. Teopema JlmyBuiuid. Ponbs sHepruu. 3akoH BO3pacTaHuUs
sHTpormH. MuUKpokaHOHHYECKoe pactpeaenenue. Pacmnpenenenue ['mbO06ca. Pacmpenenenue
I'n66ca c mepeMeHHBIM YHCIIOM YaCTHIL.

2. Tepmoaunamuyeckue BenuuyuHbl. Temmeparypa. PaGora u KoimudecTBOo TerJa.
TepMonuHaMuyeckue MOTEHUMANbl. TepMmoauHamuueckue HepaBeHcTBa. [lpunnun Jle-
[Tarense. Teopema Hepucra. Cuctemsl ¢ mepeMeHHBIM 4nciioM dacTull. CBOOOIHAs YHEPTHUS B
pacnpenenenuu ['ud66ca. BoiBog TepMOAMHAMUYECKUX COOTHOIIEHUH.

3. TepmoauHamuka wuaeanbHbIX Ta3oB. Pacnpenenenue bosbumana. CTOJKHOBEHUE
MoJieKkysl. HepaBHOBECHBIN uAcanbpHBIM ra3. 3akoH paBHopacnpeneneHus. OTHOATOMHBIN
UIEeAILHEIN Ias.

4. Pacnpenenenue ®@epmu u bosze. BripoxnenHslii naeanbHblil ¢pepmu-raz. CBoicTBa
BellecTBa MpH OONbIINMX IJIOTHOCTSX. BbIpoknenHslii 6o3e-ra3. Konpencauus boze-
OnHiuTeiina. PaBHOBecHOe TemoBoe m3nydenue. Popmyna [lnanka. CBeTumMocTh aOCOIIOTHO
YEpHOTO Tea.

5. HeuneanbHble ra3sl M KOHACHCUPOBAHHBIE cpenbl. DOHOHHBIE CHEKTPBl H
TEPMOJMHAMMYECKHE  CBOMCTBAa Tras3a. TepMOJMHAMMYECKHE CBOMCTBA  HEUACAIBHOIO
KJIACCHUYECKOT'0 Ta3a.

6. PaBunoBecue a3. ®opmyna Knaneiipona-Knaysuca. Kputndeckas Touka.

7. CucteMbl ¢ paznuuHbIMH yacTuuamu. IlpaBuino ¢a3. Cnabbie pactBopbl. Cmech
UeaNbHBIX Ta30B. CMech U30TOMOB. XUMUYECKUE PEAKIIUU. Y CIIOBUE XMMUYECKOTO PaBHOBECHSI.
3akoH aeiicTByromux Mace. Temnora peakiuu. oHM3allMOHHOE paBHOBECHE.

8. CnaOoneuneanbHblii 0o03e-ra3. Mogens boromo6osa. Crnexktp B030yXJIeHUI.
CaepxrekyuecTb. KBaHTOBBIE BUXPH.

9. Tsepabie Tena. Kpucramimueckue crpykrypsl. IloBepxHocts ®epmu. 3o0HHas
cTpykTypa. KBazuuacTuisl.

10. KonebGanust pemerku. Teopus ympyroctu. 3BYyK B TBepAbIX Tenax. lIporecchbl
pacniana u ciusiHus GoHoHOB. PaccesiHue poHOHOB Ha npumecsx. Kunernueckoe ypaBHeHUe JUIs
¢oHOHOB. TenIonpoBOgHOCTS.

11. CsepxnpoBogumocts. Kyneposckoe cnapusanue. Teopus bapauna-Kynepa-
Mpuddepa (BKII). Teopus Jlongonor. Teopus ['mazdOypra-Jlangay. Tok, kamuOpoBouHas
MHBapUaHTHOCTb, KBAHTOBAaHUE MOTOKA. CBEPXMPOBOJHUKH MEPBOrO M BTOPOro pona. dddekr
JIxo3edcona.

12. ®nykryanuu. Pacnipenenenue ['n66ca. OnyKkTyalii OCHOBHBIX TEPMOAMHAMUYECKUX
BennunH. @Popmyna Ilyaccona. Bpemennsle ¢aykryanuun. CHUMMETpUM KHHETHYECKHX
k03 purmenToB. OayKTaMOHHO-AUCCUITATUBHAS TeOpeMa.

13. ®asoBble nepexonpl BTOporo pona. Teopus Jlanmay. Kpurnueckue HHAEKCHI.
MacutaOHast ”HBapHaHTHOCTh. DIIyKTyalluu B OKPECTHOCTH KPUTHUECKOM TOUKH.

Pazoen ona cneyuanucmos no meopuu meepoozo mena
7.1 Teopust KOHAEHCUPOBAHHOI'O COCTOSTHUA

1. Heuneanbuelii 603e-ra3. CuMMeTpuss BOJHOBOW (yHKIIMHM CUCTeMbl 0030HOB, 0o03e-
koHneHcar. CnabonewpeanbHblii 0o3e-ra3. Mogmenbs boromo6oBa. CrekTp B030YXKIESHHIA.
Ceepxtekyuectb. JIByxskuakoctHoe onucanue. Kpurepuit Jlangay. Teopus @eiinmana.
Kganrossie Buxpu. Koppessiiuu B 010KeHUN YacThIl 003e-Taza.

2. Tunel m cummerpus TBepablx Tted. Kpucrammmueckue crpykrypbl. Cummerpus
kpucrtauioB. CBoiicTBa 00paTHOil pemeTku. 3oHa bpuntosna. Teopema bioxa.

3. 30HHas CTPYKTYpa U TUIIBI cBA3U. KBa3uyacTuipl. DNeKTpOHHAs TEIIOEMKOCTb.

4. TloBepxHoctb ®epmu. [luamMarHUTHBIA W LUKIOTPOHHBIM pe3oHaHC. OTKpBITHIE



opoutsl. KBantoBanue opout. ekt e ['aaza-Ban Anbdena.

5. Konebanus pemerku. Teopus ynpyroctu. 3ByK B TBEpIbIX TenaxX. AKyCTHUYECKUE U
onrtuyeckue BeTBU. Mozens Jlebas. Y enbHas TeII0OeMKOCTh perneTku. KBantoBanue poHOHOB.
AHrapmMoHu3M u TerioBoe pacmmpenne. @akrop Jlebdas-Yomnepa.

6. Ilpomeccel pacmaga u ciausHus (poHOHOB. PaccessHue (OHOHOB Ha TPHUMECSX.
Kunernueckoe ypaBHeHue A (OHOHOB B JUAJIEKTpUKE. TeraonpoBOJHOCTh. DJIEKTPOH-
(oHOHHOE B3aMMOAEHCTBHE U Npo0IeMa MOJISPOHa.

7. Maraetusm. OOMEHHOE B3amMoOJIeiCTBHE. MarHuTHBIE CBOMCTBA H30JIMPOBAHHOTO
atoma. IlpaBuno Xynpma. [amunbtonman [I'eiizenOepra. Mopens Xa066apma. Ilpupona
MarHerusma MetauioB. CnuHOBBIM mapamartHetusm Ilaynu u opOUTanbHBIA AMaMarHeTHU3M
Jlannay. MarnutHele npumecu B MeTauie. OOMEHHOE B3aMMOJEHCTBHE Yepe3 3JIEKTPOHBI
nposoaumoctu (PKKIN). 3ddext Konno.

8. MaruuTHbIil nopsagok. deppomMarHeTusM U aHTHU(eppoMarHeTusMm. MeTon cpeaHero
nonig ans peppomarnervka. JlomeHnast ctpykrypa. ['ucrepesuc geppomarnerukon. CruHOBBIE
BOJIHBI (MarHoHbI). KBaHTOBBIE (IIyKTyalluu 1 COMHOBBIE BOJIHBI B aHTH(eppomarHeTuke. Bkian
MarHoHOB B TEPMOJIMHAMUKY MarHeTUKoB. /[uHaMyiKa MarHUTHOTO MOMEHTA B (heppOMarHeTuke.
VYpasuenue Jlannay-JInpmmna.

9. CsepxmpoBoaumoctb. KymepoBckoe cnapuBanue. Teopusi bapauna-Kynepa-
HIpudpdepa (BKIH). Teopus Jlonmonos. HenokanbHas 31€KTPOJUMHAMUKA CBEPXIIPOBOIHUKA!
JIOHJOHOBCKMM Y MNUNNApJOBCKUN ciydail. O@QeKTsl YeTHOCTH YHciaa DSJIEKTPOHOB B
CBEPXIIPOBOJHHUKAX MaJIbIX Pa3MEpOB.

10. Teopus cBepxmpoBoaumoctd  ['mH30ypra-Jlanmay. Tok, kanuOpoBouHas
VMHBAapUAHTHOCTb, KBAHTOBAHKE NIOTOKA. CBEPXIPOBOIHUKHU IIEPBOrO U BTOPOro poaa. Bepxuee u
HIDKHEE KpuTudeckue mnois. BuxpeBas pemerka. Dddext Jxozedcona. Dddexr Ommzoctu.
OnykTyalMoHHbIE YPQEKTHl BOIM3M CBEPXIIPOBOJAIIETO nepexona. TyHHenIbHbIE PQEKTh B
CBEPXIPOBOJHUKAX.

11. ®ynkuun I'puna. Koppensunonssie ¢yHkiuu. TepMoauHaMudeckuid mnpenen |
kBasucpegHue. OCHOBHblE MPUHIUIBI JUAarpaMMHOM TeXHUKU. YpaBHeHue [laiicoHa.
Bepmunnas ¢ysknus. Muorouactuunble QyHkumu ['puna. JluarpamMmHas TeXHHUKa IpH
KOHEYHbIX Temneparypax. Kunernueckue ypaBHeHus!.

12. JlnHaMuKa KpUTHYECKUX SIBJICHUN. Y pPaBHEHHS pEHOPMIPYIIIIHI.

13.  OcoOGeHHOCTH DJJIEKTPOHHBIX CBOMCTB CHCTEM IOHM)KEHHOM pa3MEepHOCTH.
DHepreTUyeckre CIEKTPbl U INIOTHOCTh KBAHTOBBIX cocTOsiHMNA. KBaHTOBBIN 3¢ ekt Xomnna B
JIBYMEPHOM JJIEKTPOHHOM raze. D(QeKTsl JOoKaau3amuu 3JIEKTPOHOB B OJHO- U JIBYMEPHBIX
CUCTEMAX, IEPKOJISILIMOHHBIE SIBJICHUS.

Pa3zoen ona cneyuanucmoe no meopuu I1eMeHmMAPHBIX YACMUY U PuU3uKe blCOKUX IHEPULL
7.2 KBanToBasi Teopus noJiei

1. KBantoBanue cBoOOmHBIX monei. CUMMETpuU JarpaHkuaHa U Teopema Herep.
Anrebpa TokoB. [{uckpernbie cummerpuu. CPT Teopema 1 CBS3b CIIMHA CO CTATUCTHKOM.

2. KBanroBas snektpoanHamuka. [IpaBuna ®deitnmana. [lepenopmupoBku. ToxmecTBa
Yopna-Takaxamu.

3. KsanrtoBoanektpoguHamuueckue pacuetsl: KomnrTon-addekr, e'e” aHHUTUIAIUS,
poxnenue nap. TopMo3HOe H3MydeHHE 1 HHPpaKpacHas kKaracTpoda. AHOMAIBHBIN MarHUTHBIHI
MOMEHT 3JIeKTpoHa. JISMOOBCKUI C/ABHT.

4. IlpencraBnenue Yemnena--Jlemana. ®dopmyna Jlemana-Cumanuuka-l{ummepmana.
AHanmuTuyeckue cBoicTBa amIuuty[ paccesHus. [Ipasuna Kyrtkockoro. IlpaBuna Jlangay ans
ocobeHHOCTeH (PeHHMAHOBCKUX JHATrPaMM.

5. Penopmrpynma. [ -pyHkuuMs © aHOManbHBIE pa3MepHocTH. OmnepaTopHoe

pa3ioxeHue. AHOMaJbHbBIE Pa3MEPHOCTU COCTABHBIX OIEPATOPOB.
6. KamubpoBounsie Teopun mnons. KantoBanume no @anneeBy-IlomoBy u ayxw.
ToxnectBa CrnaBHoBa-Teiinopa. KBaHTOBasi XpoMOAMHAMEKA U aCHMIITOTHYECKast cBOOO .



7. CnoHTaHHOE HapylleHUe CUMMETpUH, Teopema ['onacroyHa, siBinenue Xurrea.

8. KBapkoBas mozenb. CHEeKTpOCKONUS aIpOHOB U COCTABJISIONIME KBapKU. YapMOHUH,
OOTTOMOHHUIA.

9. KX/ n xupanbHasi CUMMETpHUsl CHJIBHBIX B3aMMOJECHCTBHNA. YacTHMUHOE COXpaHEHUE
aKcHaibHOro ToKa. [IMOHBI Kak royACTOyHOBCKME uacTHIbl. KupanpHas aHoManus Annepa-
bemna-/IxakuBa.

10. CranpmaptHas wmopaenb. W- u Z-0030HBI, HMX pacmnajgbl. XHUITCOBCKHHA O0O030H.
[Toxonenus nenToHoB u kBapkoB. MaTpuia Ka6u660-Kobasmu-Mackasa.

11. B -pacnaxg HeWTpoHa, paclaj; MIOOHA, pacmajbl TKENIbIX KBapkoB. HenmenroHHble

ciabple pacmaibl.

12. Hapymenue CP uHBapuaHTHOCTH. OCUMIUIALIMA HEUTPAJIbHBIX KAOHOB U TSKENBIX
ME30HOB.

13. I'myOGokoHeynpyroe paccesHue W MapTOHHas Mojeib. HapyiieHue ckeinuHra u
ypaBHeHus 3Bomtonuu ['pubosa-Jlunarosa-Jlokmunepa-Anrapennu-Ilapusu. e'e” aHHUrHIALUSA
B aJpOHBI. POKIeHHE afPOHHBIX CTPYH U CYILECTBOBAHUE ITIFOOHOB.

14. Tomonoruueckue cpoiicTBa Teopuu mnoss. MHctantoHsl. Monononu 't~Xoodra-
[Tonsaxosa. JleiictBue HoBukoBa-Becca-3ymuHo-Burrena.

15. BHe cTangapTHOW MOJENH: BEIUKOE OOBEIWHEHME, pacraj MPOTOHA, OCIMLISIINHA
HEUTPHUHO.

16. Cynepcummertpusi. Cynepnons. CynepcUMMETpUYHbIE JarpaHXuaHbl. Popmanusm
Bexku-Pys-Cropa-Tiotuna. TeopeMbl 06 OTCYTCTBUU IEPEHOPMHUPOBOK.

17. ®dusuka yactul, u panHHsas Bcenennas. Kocmonmornyeckue ¢as3oBble mnepexoibl.
TeMmHas Matepusi, OrpaHUYCHUS HA CBOMCTBA MAaCCUBHBIX HEUTPHUHO.

18. dazosble nepexoasl B KXJI. KBapk-rintooHHas miazma.

5. O0pa3oBare/ibHbIe TEXHOJOTHH, B TOM 4YHCJ€ TEXHOJOIHM 3JIEKTPOHHOIO 00y4deHHMs
AUCTAHIMOHHBIC O00pa3oBaTeJbHbIC TEXHOJOTMH, HMCIOJb3yeMble NPH OCYIIECTBJICHHHU
0o0pa30BaTe/IbHOIO NpoLecca 1o JHCUHUIIIMHE

B npouiecce o0yueHust HCHOIB3YIOTCS ClIeAyoIIe 00pa3oBaTebHbIE TEXHOJIOTHU:

BBoaHasi JieKIUA — 1a€T IMEPBOE LEJIOCTHOE INPEACTABICHUE O JUCLMUIUIMHE U
OPUEHTHUPYET CTYJIEHTAa B CHUCTEME H3yYCHMs JaHHOW TUCHUILIUHBL. JlaeTcs kpatkuii 0030p
Kypca, UCTOPHS Pa3BUTHUS HAyKW U MPAKTUKH, JOCTHKEHHS B 3TOW cdepe, UMEeHa U3BECTHBIX
YUYEHBIX, M3JIararoTcsi NEpPCIEKTUBHBIE HampaBleHHUs wucciaenoBannil. Ha »Toll  nexummn
BBICKA3bIBAIOTCS METOJUYECKHE M OpraHU3alMOHHbIE 0COOEHHOCTH PabOThl B paMKax JaHHOU
JCLIUIUIMHBI, a TAK)KE Ta€TCs aHAJM3 PEKOMEH1yEeMOW JINTEPATYPHI.

AxkageMuvecKas JeKUHUs ¢ JIeMEHTAMH JeKIuM-0eceabl — I0CIEA0BATEIbHOE H3J10-
JKEHHE MaTepualla, OCYLIECTBISEMOE MPEHMYLIECTBEHHO B BHUJAE MOHOJIOTA IPENOAABATEIS.
DneMeHThl JIeKIUH-0ece bl 00ecneuynBarOT KOHTAKT MpenojaBareisl C ayIJUuTOpHEH, dYTo
MO3BOJIICT TPHBIIEKATh BHUMAHWE ACIHUPAHTOB K HaWMOOJee BAXKHBIM TeMaM IUCIMILIUHBI,
aKTUBHO BOBJICKAaTh HUX B Y4YeOHBIN MpolecC, KOHTPOJIHPOBATH TEMI H3II0XKEHUS Y4EOHOTO
MaTepHualia B 3aBUCHUMOCTH OT YPOBHS €TI0 BOCIIPUSITHSL.

IIpoGneMHass JieKuMsi — WU3JI0XKEHHE MaTepualia, MpeArnojaratouee MOCTaHOBKY
NpoOJEMHBIX M JUCKYCCHOHHBIX BOMPOCOB, OCBEIIEHHWE Pa3JIMYHBIX HAYYHBIX MOJXOJOB,
CBSI3aHHBIC C PA3IMYHBIMH MOJEISIMH HHTEpPIpETaluu u3ydaemoro marepuana. IIpoGnemuas
JIEKIIMSI HAYMHAETCSI C BOIMPOCOB, C IMOCTAHOBKH TMPOOJIEMBI, KOTOPYIO B XOJAE H3JI0KECHUS
MaTepuaia HeoOXOAMMO pelnTh. B nekuuu coderarorcs mpoOiieMHble W HWH(DOpPMAlMOHHBIC
Havyana. [Ipu »STOM mpomecc NO3HAHUS AacCHUPAHTOM B COTPYIHHYECTBE W JHAJIOrE C
npernoaaBareneM NpruoIMKaeTcsl K TOMCKOBOI, UCCIeI0BATEIbCKON ASITENbHOCTH.

IIpakTnyeckoe 3aHsiTHE — 3aHATHE, MOCBAIICHHOE OCBOCHHI0 KOHKPETHBIX YMEHHUH M
HABBIKOB I10 3aKPEIICHUIO TIOJyYEHHBIX Ha JICKI[UU 3HAHUM.

KoncynbTauum — BHJ y4eOHBIX 3aHITHHA, SIBISIFOIIMNACS OTHOW W3 (OpPM KOHTPOJIS



CaMOCTOSITENIbHOW  paboThl acnupaHToB. Ha KOHCynbTamusXx 1O Mpock0e acHUpaHTOB
paccMaTpuBarOTCsl HauOoJiee CIIOKHBIE pa3felibl JUCLMIUIMHBI, NPENoAaBaTelb OTBEYaeT Ha
BOIIPOCHI aCIIMPAHTOB, KOTOPBIE BO3HUKAIOT Y HUX B MIPOIIECCE CAMOCTOSTEIEHONU PaOOTHI.

B nporiecce 00ydeHus: HCHOIB3YIOTCS CIEIYIOIME TEXHOJIOTHH 3JIEKTPOHHOTO 00yUYeHHUs
1 JTUCTAaHIITUMOHHBIC O6p330BaTeJ'IBHI)Ie TEXHOJIOTHUH .

JIeKTPOHHBIN y4eOHbINH Kypc «Teopermueckass ¢pusmka» B LMS DieKTpoHHBINI
ynusepcurer Moodle SApI'Y, B xoTopom:

- IPEJICTAaBIEHBl 3aJaHMus JJIsl CaMOCTOSTeNbHOW pabOThl acCMMpPaHTOB IO TeMaM

JUCHUIIIINHBI,

- IPEACTABIIEH CIMCOK JIUTEPATYphl, PEKOMEHyEMOH JJIs1 OCBOECHUS AUCLIUIIINHBL;

- mpeacTaBieHa uHpopManus o (opMe M BpEeMEHHM NPOBEACHMSI KOHCYJIbTALMHA IO

JMCLUIUIMHE B CIIy4ae UX MPOBEIEHHs B JUCTAHIIMOHHOM (opMare B pexXHMe OHJIAMH.

6. [lepeyeHb OCHOBHOW W JOMOJHHMTEJLHOH JIMTEPATypbl, pecypcoB HHGOPMALHOHHO-
TeJeKOMMYHUKANMOHHON ceTH «MHTepHeT» (MpM HE00XOAMMOCTH), PEKOMEHAYEeMBbIX JJIsi
OCBOEHMS THCHUIIITHHBI

a) OCHOBHAs JIMTepaTypa

1. B. b. bepecrenxuii, E. M. JIudmmun, JI. I1. [Iutaecsckuii. KBanToBas snekrpoauHaMuka. - .,
M.: ®usmatiut, 2001. - 720 c.

http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=291464&cat cd=YARSU

2.1 I[ HaH;Lay, E. M. JIudurui. Teopml nosis. M.: ®@usmaraut, 2001. - 533 c.

0) 10MOJIHUTEJILHAS JIUTEPATypa
l. Jlanpay JLI., JIncurmn E.M. Mexanuka. M., OMII, 2001.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec id=591381&cat cd=YARSU

2. [HaeeimoB  A.C. KsanroBas  mexanuka. M.: Hayka, 1973. - 703 c.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=742428&cat cd=YARSU

3. Jlanpay JI.J1., JTudmmn E.M. KBanToBast Mmexanuka. HepensituBuctckas reopust. M.:
®duszmatnut, 2001. - 720 c.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=296665&cat cd=YARSU
4. Jlannmay JI./., Jlupmmn E.M. DnektpoauHamuka crutomHbix cpea. M.: @usmatiut, 2003, -
651 c. http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=317724&cat cd=YARSU
5. Nmukcon K., 3r06ep X.-b., KBanroBas teopus nons. B 2-x tomax. M.: Mup, 1984.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=1458959&cat cd=YARSU

6. Jlanmay JI.J., Jlupmu E.M. Cratuctuyeckas ¢usuka. Y.1. M.: @usmaraur, 2001. - 616 c.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=296667&cat cd=YARSU

7. Pymep FO.b., PeiBkun C.M. Tepmomunamuka, craructudeckas ¢uzvka U KHUHETHKA. M.:
Hayxka, 1972. - 552 C. http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=763778&cat_cd=YARSU
8. KBacaukoB U. A. TepmoauHamuka u cratuctuueckas (pusuka. Teopuss paBHOBECHBIX CHUCTEM.
M.: Nzn-Bo Mock. YH-Ta, 1991. - 799 c.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=767691&cat cd=YARSU

9. Ky6o P. TepmonnHaMuka: coBpeMEHHBIN Kypc ¢ 3afadyamMu U pemieHusmu. M.: Mup, 1970. -
304 c. http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=767646&cat_cd=YARSU

10. JIudpmmry E.M., IMutaesckuii JL.II., Cratuctuueckas ¢usuka. Y.2. M.: @usmarmur, 2000. -
493 c. http://www.lib.uniyar.ac.ru/opac/bk_cat _card.php?rec_id=291445&cat cd=YARSU

11. Jlupmm, E.M., Iluraesckuit JL.II., ®usnueckas kuHetmka. M.: Hayka, 1979. - 527 c.




12. HaHnay H}I Hn(bnmu E.M. FH}IpO)II/IHaMI/IKa M.: ®usmarnur, 2003. - 731 c.

13. BOFOJ‘IIO6OB H H., IHHpKOB 21 B ‘KpantoBbie mos. M.: Hayka, 1980. - 319 c.
http://www.lib.uniyar.ac.ru/o ac/bk_cat_card. hp?rec_id=746638&cat cd=YARSU

B) pecypcbl cetH « UHTepHeT) (IPU HEOOXOAUMOCTH)
ABTOMaTtm3upoBaHHas  OuOnmoreuHo-uHpopmanuonHas cucteMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

7. MaTepuajabHO-TeXHHYECKasi 0a3a, He00OX0quMAast /1JIsl OCYLIeCTBJIeHHs 00Pa30BaATEILHOT0
npouecca no JUCHUIINHE

MartepuanpbHO-TeXHUYECKasi 0a3a, HeoOXoquMast sl OCYIIECTBICHUS 00pa30BaTeIHLHOTO
npolecca 1o AUCHUIUIMHE BKJIIOYAeT B CBOM COCTAB CIEAYIOLIUE TTOMEIICHHUS:
- yueOHBIC ayAUTOPUHU IS TPOBEICHUS JICKIIHIA,
- yueOHbIEe ayAUTOPUU JJI IPOBEICHUS MPAKTUYECKUX 3aHATHI;
- y4eOHbIe ayIUTOPHH ISl IPOBEICHUS TPYNIOBBIX M WHANBHUYaJIbHBIX KOHCYJIbTAIHH,
- yueOHbI€e ayAUTOPUU IJIs TPOBEICHUS MPOMEKYTOUHON aTTeCTAllUN;
- IIOMCLICHUA OJIA CaMOCTOSITEIILHOUN pa6OTBI.

[Tomemenust AJi1 CaMOCTOSITEIBHOW PabOThI OCHAIEHBI KOMITBIOTEPHOM TEXHUKOW C
BO3MOXKHOCTBIO MOAKITIOUCHUS K ceTu «HTepHEeT» U o0ecreueHueM JocTyna B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0 cpeny Apl'Y.

ABTOp(BI) :

3aBenyromuii kageapoil TeopeTUIecKor HU3NKU
KaHAuAaT (PU3NKO-MaTeMaTUIECKUX HAYK AL TTapxomeHKO



IIpuioxenne Nel k paboueil nporpaMme AUCHHUIINHBI
«CHCIII/IaJII)Haﬂ JUCIHUIIJIMHA B COOTBETCTBHUH C TeMOH AUCCEPTALIUMA
HA COMCKAHHUE YYeHOH CTeNeH! KAaHIHAAaTa HAyK»

10 Hay4YHo#l cnenuajbHocTH 1.3.3 Teoperuyeckast pusuka

OueHo4YHBIC MATEPHAJIBI
AJIS1 IPOBe/IeHUs TeKyllell W/MJIH POMeKYTOYHOM aTTecTaluu
ACMHMPAHTOB 1O AMCHHUILINHE

1. KonTtpoJuabHble 3agaHusi U (WJIN) MHbIE MATEPHAJIBI,
HCIOJIb3yeMble B IIpoLecce TeKyero KOHTPOJIs YCIeBaeMOCTH

3agaHus AJ151 CAMOCTOSITEILHON padoThI
4 cemecTp

Tema: Mexanuka

Tema: Teopus nomus

Tema: DnexkTporHaMUKa CIUIOUIHBIX CPE

Tema: MexaHMKa CIUIOIIHBIX cpesl U pU3HUecKasi KHHETHKA

5 cemecTp
Tema: KBanToBasg MexaHuka
Tema: Cratuctuueckas pusnka

Pa3zoen ona cneyuanucmog no meopuu meepoozo mena
Tema: Teopust KOHIEHCUPOBAHHOTO COCTOSIHUS

Paszoen ona cneyuanucmos no meopuu 31eMEeHMAPHBIX YACMUY U (YU3UKe bICOKUX IHEPUTL
Tema: KBanToBas Teopus nosen

1. Haiitm mnpomaraTop 3apspKEHHOM CKaJspHOM 4YacTHIbl, pPacCHpOCTPAHSIOLIEHCS BO
BHEIIIHEM JJIEKTPOMArHUTHOM CKpEILEHHOM noJie, MmetonoM Poxka-Il1IBuHrepa.

2. Haiitu mnpomaraTop 3apsyKEHHOM CKaJspHOW 4YacTHUIbl, PacHpOCTPaHSIOLIENHCS BO
BHEIIIHEM ITIOCTOSIHHOM M OJJHOPOJAHOM MAarHUTHOM noisie, MeroaoM Poxka-IlIBunHrepa.

3. Haiitu nponaratop 3apsyKeHHOM CIMHOPHOM YacTHIlbl, paCIpOCTPAHAIOMICHCS BO
BHEIIIHEM JJIEKTPOMArHUTHOM CKpEILEeHHOM noJie, MmetonoM Poxka-IlIBuHrepa.

4. Haiitu mnpomnaratop 3apssKeHHOM CIMHOPHOM 4YacCTHUIIbI, PACHPOCTPAHSIONMICHCS BO

BHEIIIHEM ITIOCTOSIHHOM M OJJHOPOAHOM MAarHUTHOM noisie, MeroaoM doxka-IlIBunrepa.

HaliTu BEposAsTHOCTB NIEpEX0/ia € — € Y B PABHOBECHOM 2JIEKTPOH-TIO3UTPOHHOM TIa3Me.

6. Haiitu BeposTHOCTh KOHBEpCUU (POTOHA B aKCHOH B CHJIBHO 3aMarHU4eHHOM 3apsI0BO
CUMMETPUYHOMN IEKTPOH-NIO3UTPOHHOM IIIa3Me.

7. OmnpenenuTs paBHOBECHYIO IUIOTHOCTD JIEKTPOH-TIO3UTPOHHOM MJIa3Mbl B CIIly4ae HU3KOM
TEMIIEPATYPHI.

8. Hcnonb3ys ypaBHenue Poxkepa-Ilnanka, onpeaenuTs NOABUKHOCTD TSKEION YaCTHUIIbI
B JIETKOM Ta3e.

9. Ompenenuts cCUiy, ACUCTBYIONIYIO HA IIApUK paguyca R, IBIKYUIUNCS CO CKOPOCTHIO V,
B PAa3pEKEHHOM rase.

10. Beruucnure BEpOSTHOCTb IEPEXOA € — € Y B MarHUTHOM IIOJI€.

11. Beruncnuth BepOSTHOCTD pacnana ¢ — ¢ {v B paBHOBECHOM KBAPK-TJIFOOHHOM IJIa3Me.

I



2. Cnucox BONpPOCOB U (WJIN) 3aJaHUI 1JIs1 IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluH

Kanauparckuii sk3aMeH MO CHEUUaIbHOM JIUCUUIUIMHE MPOBOJUTCA YCTHO IO
9K3aMEHAIIMOHHBIM OHJIETaM.

Kaxxapiii sKx3aMeHalMOHHBIN OUIIET COAEPKUT TPH BOIIPOCA.

Ha noxarortoBky k orBety aaercs ot 60 1o 120 MUHYT.

Choucok BOIIPOCOB K IK3aMEHY:

1. Mexanuka

1. YpaBuenus neuxenusi. O000IIeHHbBIE KOOPIUHATHI, IPUHIIUI HAUMEHBIIETO JIeHCTBUS,
¢bynkuus Jlarpanxa.

Cummerpun. Teopema Hertep. 3akoHbl COXpaHEHMs SHEPruM, HMMILYJIbCa, MOMEHTA
HMITYyJIbCA.

2. WHrerpupoBanue ypaBHeHUHN nBWKeHUsA. OIHOMEPHOE [BUKEHUE, INPUBEACHHAS
Macca, JBUKEHUE B IEHTPAIbHOM I10JI€.

3. Pacman uactuu, ympyrue cronkHoBeHHs. CedeHue paccestHMs dvacTul, (opmyina
Pezepdopna.

4. Mansle konebanus. CBOOOJHBIE U BBIHYXJIEHHBIE OJHOMEpHBIE KOJIeOaHMS,
napaMeTpU4eCKUi pe30HAHC.

Konebanuss cucreM €O MHOTUMH CTEHEHSAMU CBOOOJbI, MOJIAPHBIE KOOPIMHATHI.
Konebanus npu Hanuuuu TpeHus.

5. JIB>KeHHE TBEPIBIX TeJl. YTJIOBasg CKOPOCTb, MOMEHT MHEPLIMM U MOMEHT KOJIMYECTBA
JBUKEHMSI TBEPABIX TeJ. DIIEpOBHI YIUIBI U ypaBHEHUE Diljiepa.

6. Kanonunueckue ypaBHeHUs, ypaBHeHue [ 'amuinbToHa, ckoOku IlyaccoHna, aelicTBue Kak
¢byHkuus koopauHat, Teopema JlmyBwiuis, ypaBHeHue. [amuibTOHa-Sk0OM, pa3aeneHue
IIEPEMEHHBIX.

7. IlpuHmun oTHOCUTENbHOCTH. (CKOPOCTh pAaclpOCTpaHEHHs] B3aUMOIECHCTBHIA.
WntepBan. CobctBenHoe Bpems. IlpeoOpasoBanme Jlopenmna. IIpeoGpazoBaHue CKOPOCTH.
UYeTslpexmepHbIe BEKTOPBI. YeTblpexmepHas CKOPOCTb.

8. PensaruBucrckas MexaHuka. [IpuHIMI HaMMEHbIIErO AEMCTBUSI. DHEPIHUs U UMITYJIBC.
Pacnan wactun. Ynpyrue CTOJIKHOBEHHS YaCTHIL.

2. Teopus moJis

1. 3apsn B 2I€KTpPOMarHUTHOM Mosie. YeTbIpeXMEpHBI MOTEHIHUAN MOJsA. Y PaBHEHUS
NBIDKEHUS 3apsga B ToJe, KanuOpoBouHas (TpaJMeHTHAas) WHBapUAHTHOCTb. TeH30p
anekTpoMarauTHoro noss. IlpeoOpasoBanue Jlopenua ams noss. IHBapuaHThl oJIs.

2. [eiictBue [UIsl 3JIEKTPOMAarHUTHOTO TOJS. YPaBHEHHUS 3JIEKTPOMArHUTHOIO IMOJIS.
YeTblpeXMEpPHBIM BEKTOP TOKA. YPAaBHEHWE HENPEPBIBHOCTU. [IIOTHOCTH M MOTOK 3HEPIUH.
Ten3op 3Heprun-umiyibca. TeH30p YJHEPTrUU-UMITYJIbCA JIEKTPOMAarHUTHOTO MOJIS.

3. IlocTosiHHOE 3IEKTpOMarHuTHOE nose. 3akoH KyrnoHa. DnekTpocTaTuyecKkas dHEprus
3apsnoB. JunonpHbeli MOMEHT. MynbTUIONbHBIE MOMEHTHL. CHCTeMa 3apsI0B BO BHEIIHEM
nosie. IloctostHHOE MarHuTHOE nojie. MarauTHeli MOMeEHT. TeopeMa Jlapmopa.

4.  DnexTpoMarHuTHble  BOJIHB. BonHOBoe  ypaBHeHue. Ilimockue — BOJHBL
MonoxpomaTtuueckass Iulockas BosiHA. CrekTpanbHOe pasnokeHue. [lomsipuzannoHHble
XapaKTEPUCTUKU U3JIydeHUs. Pa3iioxKeHue 3JIeKTPOCTaTUIECKOTO TOJIA.

5. Ilone pBrxKymuxcs 3apsnoB. 3anasapiBaroniue noreHuuansl. Ilorennuans: Jluenapa-
Buxepra. M3mydeHuwe dneKTpOMarHMTHBIX BOJIH. Ilome cucTeMbl 3apsoB Ha JAJIEKUX
paccTrosHusX. MynbTUnONbHOE — M3iIyueHHe. M3mydeHue ObICTPOABMIKYILETrocs —3apsia.
Paccestnre cBOOOTHBIMU 3apsIaMHU.

6. /JIBmxeHue dacTuupl B TpaBUTAalMOHHOM 1none. Merpuka. KoBapuantHoe
muddepennmupoBanue. Cumonsl Kpucroddens. Jlefictue ans gacTuipl B TPaBUTALMOHHOM



ToJIE.

7. VYpaBHEHHS TpaBUTAMOHHOrO TMOJA. TeH30p KpuBWU3HBL JleilicTBUe IS
IPaBUTALlMOHHOTO N0JIs1. TeH30p 3HEprUu-uMIyJIbca. Y paBHEHUS DUHIITEWHA.

8. HepenmaruBucTckuil nmpenen ypaBHeHM OWHIITelHHA. 3akoH HproTona. I{eHTpasbHO-
CUMMETPUYHOE I'paBUTALIMOHHOE noje. MeTrpuka [lIBapummnbaa. I'paBUTallMOHHBINA KOJLIIAIIC.

9. Habmomaembie 3¢dexktst OTO B  HBIOTOHOBOM H  MOCTHBIOTOHOBOM
npuOIMKeHUU(TPaBUTAIIMOHHOE KPAacHOE CMEIEeHHe, OTKJIOHEHHE Jiyya CBETa, 3a/epiKKa
CUTHaJa, Mpeleccus TUPOCKOIa, Mpereccus opOuT miaHeT). [ paBUTaIllMOHHbIE TUH3BI.

10. PenstuBuctckas kocMousiorusa. OTKpbITasi, 3aKpbITas W IUIOCKash MOJAEIU. 3aKOH
Xabb6na. Pacuupenue BeeneHHol Ha paJuanMOHHO-TOMUHUPOBAHHOMW, MBUIEBUIHON U BaKyyM-
JOMMHHUPOBAHHOM CTaUsAX.

11. dusnueckue npouecchl B paHHedl Bcenennoil. 3akanka HedTpuno. [lepBuuHbI
HYKJIeOCUHTE3. PekoMOnHaIMs, peuKTOBbIe (DOTOHBI.

3. DIeKTPOAMHAMHKA CIUIOIIHBIX Cpes

1. DnexTpocTaTUKa IUANIEKTPUKOB U MPOBOJHUKOB. JnMasekTpudeckas MpOHUIIAEMOCTh
U IPOBOJMMOCTb. TepMOIMHAMMKa JUAIEKTPUKOB. MarnutHele cBoiictBa. llocrosHHOE
MarHuTHOE 1oJjie. MarHuTHOE MOJI€ MOCTOSIHHBIX TOKOB. Te€pMOAMHAMUYECKHE COOTHOILIEHHS.
Hua-, napa-, peppo- u aHTu(heppOMarHeTHKH.

2. CaepxmpoBoAHUKU. MarHuTHble cBoicTBa. CBepxmnpoBoaduuil Tok. Kpuruueckoe
ToJIe.

3. YpaBHEHHs dIEKTPOMArHUTHBIX BOJIH. YPABHEHUS IIOJISI B OTCYTCTBUE JMCIEPCHH.
Hucnepcus auanexrpuueckoil nponunaeMoctu. CootHomenus Kpamepca-Kponwura. Ilnockas
MOHOXpOMaTHuYecKas BOJHA. PacnpocTpaHeHue »JJIEKTPOMAarHUTHBIX BOJH. OTpakeHue u
npesiomiueHue. [IpuHuun B3auMHOCTH.

4. DnekTpoMarHUTHbIE BOJIHBI B aHU30TPONHbIX cpeaax. Dddexrsr Keppa u dapanes.
IIpocTpancTBeHHas aucnepcus. EcrecTBeHHas ONTHYECKas aKTUBHOCTD.

5. MarnutHas ruapoanHamuka. MI'J] Bomusl. [Ipobiema qunamo.

6. Henunelinas ontuka. Henmuneiinas nponunaemocts. CamodokycupoBka. I'eHeparius
BTOPOW FapMOHHUKH.

7. VoHu3alMOHHBIE MOTEpPH OBICTPHIX yacTUll. M3myuenue YepenkoBa. PaccesHue
3JIEKTPOMArHUTHBIX BOJIH B cpeaax. PaneeBckoe paccesHue.

4. MexaHHKa CIVIOIIHBIX cpeJ M (pu3MYecKass KHHETHKA

1. WneanbHas >KMIKOCTb. YpPaBHEHHE HENPEPHIBHOCTH. YpaBHeHHE Ounepa. [loTok
sHepruu. [lorox mmnynbca. CoxpaHeHHe LMPKYJISILMU cKopocTu. IloreHuumanbHOoe oOTekaHue
TeJ: MPUCOSTUHEHHAsI Macca, CHIla COPOoTUBIeHUs, 3 dexT Marnyca.

2. Bs3kast )KUIKOCTb: YpaBHEHUs IBH)KEHUS BA3KOM >KUAKOCTU. Jluccumnanus SHEPruu B
HEC)KMMAEeMOM JKUIKOCTH.

3. Ilepexox x TtypOynentHoctu. HeycroitumBocTH snamMuHapHBIX TedueHuil. Teopus
Jlannay-Xonda. Tunsl arrpaktopoB. CtpanHblii arTpakTop. [lepexon k TypOyneHTHOCTH yTeM
yaBoeHus nepuoos. Pazsutas TypOynaeHTHOCTh. CrieKTp TypOyJI€HTHOCTH B BS3KOM HHTEpBAJIE.
KoamoropoBckuii ciexTp.

4. 3ByK. 3ByKOBbIE BOJHBI. | 'eoMeTpuuecKas aKyCTHKa.

5. OmHOMEpHOE JABIKEHHE CKUMaeMmoro rasza. Xapakrepuctuku. MHBapuantel Pumana.
IIpocras BomHa Pumana. OOpa3oBaHue yoapHBIX BOJH. YaapHas anuadara. CinalObie pa3phbIBBIL.
Teopusi cUITIBHOTO B3pHIBA.

6. Y napHbie BOJIHBI CJIa00i MHTEHCUBHOCTH. Y paBHEHHUE broprepca.

7. 3ByKOBble BOJHBI cO cnaboit mucnepcuedd. YpaBHenue KJIB. ComutoHsl u ux
B3auMo/eiicTBrEe. beccTONKHOBUTENbHbBIE YJAPHbIE BOJIHBI.

8. l'mapoanHaMuKka cBepXTeKyueH )KUIKOCTH. [[ByX:KUAKOCTHOE OMMCaHHeE.

9. Kunernyeckass teopust ra3oB. Kunerndyeckoe ypaBHenue bonbimana. $HS$-teopema.



TennonpoBoIHOCT, W BS3KOCTh ra3oB. CHMMETpUM KHHETHUECKHMX KO3 (HUIMEHTOB.
Huddysunonnoe npudnmxenue. YpasHenue @okkepa-Ilnanka.

10.  beccronkHoBuTENbHas  IMIa3Ma.  YpaBHeHMs  BmacoBa.  [{uanextpuuecas
MIPOHUIIAEMOCTh OECCTOIKHOBUTENBHOM TU1a3Mbl. 3atyxanue Jlanaay. JIeHrMIOpoBCcKre M HOHHO-
3BYKOBbIE BOJIHBI. [lydkoBas HEYCTOMYMBOCTB: TMAPOAMHAMMYECKAs] U KMHETHUECKAs CTaIHH.
KBazunuueitnas teopus.

11. CronkHoBeHus B miia3me. MHTerpan cronkHoBenuii Jlanaay. JlnuHa npodera yacTuil
B IUIa3Me.

5. KBanTOBasi MexaHMKa

1. OcHOBHBIE TOJNOXKEHWS KBAHTOBOM MeXaHUKU. [IpuHIMI HEONpeneIeHHOCTH.
[punnun cynepnozuuuu. Onepatopsl. JIUCKPETHBIN U HEMPEPHIBHBIN CIIEKTPHI. ['aMUIIbTOHHAH.
CranuoHnapHsle COCTOSIHHUSL. I'eiizen6eprosckoe IIPEICTABIICHUE. CootHomeHus
HEOIPEIEICHHOCTH.

2. VYpaBuenue Ilpenunrepa. OcHoBHble cBoiicTBa YypaBHeHus IllpenuHrepa.
OpnomepHoe asmxenue. OgHoMepHbld ocumiuisTop. [ImoTHocTs motoka. KBasukimaccuueckas
BosiHOBasA ¢yHkimA. [Ipoxoxxaenue yepes Gapbep.

3. MowmeHT konnyecTBa JBHXKeHHUS. CoOCTBEHHbIE (QYHKIMH U COOCTBEHHBIE 3HAYCHUS
MOMEHTa KoJuuecTBa JBWXeHHsA. YeTHocTh. CroxkeHue MomeHTOB. Paznoxenue KieOmra-
l'opnana.

4. JIsuxenue B neHTpanbHoM nose. Cdepuueckue BoaHbl. PaznoxeHue miockoi BOIHBI.
PannansHoe ypaBaenue IIpenunrepa. ATom Bogopona.

5. Teopus Bo3mylueHuii. Bo3myluenus, He 3aBucAlmue OoT BpeMmeHH. [lepuoguueckue
BO3MyLIeHus. KBazuknaccuueckass TEOpHsi BO3MYILICHHM.

6. CiuH. Oneparop cnuHa. TOHKas CTPyKTypa aTOMHBIX YPOBHEM.

7. ToxxaecTBeHHOCTh YacTull. CUMMETpUS MIPU MEPECTAHOBKE YACTHII.

BropuuHoe kBaHTOBaHME AJ1s1 0030HOB U hepMHOHOB. OOMEHHOE B3aUMOJCHCTBHE.

8. AtoM. CocTosiHuEe 3JIEKTPOHOB aToMa. YpoBHU dHeprun. C aMOCOrjacoBaHHOE TIOJIE.
YpaBuenue Tomaca-®Pepmu. ToHkas CTpyKTypa TOMHBIX ypoBHEW. Ilepuomuueckas cucrema
Menpeneesa.

9. JIBnkenue B MarHuTHOM nosie. YpaBHeHue llIpenunrepa uist ABM)KEHNS B MAarHUTHOM
nosie. [IMOTHOCTE MOTOKA B MArHUTHOM TIOJIE.

10. CronknoBenus yactun. O6mas Teopus. @opmyna bopa. Pe3zonancHoe paccesHue.
CTOJIKHOBEHHE TOXKJIECTBEHHBIX 4YacTHIl. YIPYroe paccesHUEe NpH HAIUYMM HEYNPYyrux
npoueccoB. Marpuna paccesaus. @opmyiia bpeirta-Burnaepa.

6. CtarncTnyeckas pu3uKa

1. OcHOBHBIE IPUHLUIIBI CTATUCTUKU. DYHKIUS paclpenesaeHus] 1 MaTpUlia IIOTHOCTH.
Cratuctuueckass HesaBucuMoOCTb. Teopema JImyBumiuid. Ponp sHepruu. 3akoH BO3pacTaHuUs
sHTponMu. MUKpOKaHOHWYEeCKoe pacnpeaenenue. Pacnpenenenne ['mb6ca. Pacmpenenenue
I'n66ca c mepeMeHHBIM YHCIIOM YaCTHIL.

2. Tepmoaunamuueckue BenuuuHbl. Temmepatypa. PaGota u KosinyecTBO Teruia.
TepMmonnHaMuyeckue noreHuuansl. TepMonnHamuyeckue HepaseHeTsa. [Ipunnun Jle-llatense.
Teopema Hepucra. Cucrembl ¢ mepeMeHHbIM 4YHciIOM dYacTull. (CBoOonHas dHeprus B
pacrpenenenun ['u66ca. BeiBoa TepMOIMHAMUYECKUX COOTHOILIEHUIA.

3. TepmoauHamuka uaeanbHbIX Ta3oB. Pacnpenenenue bosbiimvana. CTOJKHOBEHUE
MoJieKysl. HepaBHOBECHBI uAeanpHBIM ra3. 3akoH paBHopacupeneneHus. OIHOATOMHBIN
HUcaJIbHBIN Ias.

4. Pacnpenenenne ®epmu u boze. BelpoxneHHblii uneanbHbiii pepmu-ras. CBoricTBa
BEIIECTBA TMpH OOJBIIMX IUIOTHOCTAX. BrIpokaeHHsnid 0o3e-ra3. Kongencamusi bo3se-
OiHiuTeiiHa. PaBHOBecHOe TeruioBoe u3nydenue. Popmyna [lnanka. CBetumMocTh aOCOIOTHO
YEpHOTO Tea.



5. HeunpeanpHple rassl W KOHACHCUPOBAaHHbIE cpeabl. DOHOHHBIE CIEKTPBl U
TEPMOJIMHAMUYECKUE CBOWCTBA Tra3a. |[epMOJMHAMUYECKHE CBOWCTBA  HEHUJICAIIBHOTO
KJIACCHYECKOT'0 Ta3a.

6. PaBuorecue a3. ®opmyna Knaneiipona-Knaysuca. Kputndeckas Touka.

7. Cuctrembl ¢ pa3nuuHbIMH yacTuuamu. IlpaBuno ¢a3. Cnabeie pactBopbl. Cmech
uaeanbHbIX ra3oB. CMech U30TONOB. XUMUYECKUE PEAKIINH. Y CJIOBHE XUMHUUYECKOI'O PAaBHOBECHS.
3akoH AeicTByromux Mace. Temnora peakiuu. IoHN3allMOHHOE paBHOBECHE.

8. CnaGoneuneanbublii 0o3e-ra3. Mogens boromo6osa. Crektp B030yXIeHUI.
CaepxrekyuecTb. KBaHTOBBIE BUXPH.

9. Teepable Ttena. Kpucrammuueckue crpykTypsl. [loBepxHocts ®epmu. 3oHHas
cTpyKTypa. KBa3uuacTuipl.

10. KonebGanusi pemerku. Teopus ympyroctud. 3BYK B TBepAbIX Tenax. lIporecchbl
pacniaza u cnusiHus GoHOHOB. Paccesinue poHoHOB Ha mpumecsx. Kunernueckoe ypaBHeHUE JUIs
¢oHOHOB. TernIonpoBOgHOCTS.

11. CsepxnpoBogumocts. Kyneposckoe cnapusanue. Teopus bapauna-Kynepa-
Mpuddepa (BKII). Teopus Jlonaonos. Teopus I['mu3Oypra-Jlangay. Tok, kanubGpoBouHas
MHBapUAHTHOCTb, KBAHTOBAaHUE MOTOKA. CBEPXMPOBOJHUKH MEPBOrO M BTOPOro pona. Dddekr
Jlxo3edcona.

12. ®nykryanuu. Pacnipenenenue ['n66ca. @nyKkTyalu OCHOBHBIX TEPMOAMHAMUYECKUX
BennunH. @Popmyna Ilyaccona. Bpemennsle ¢aykryauun. CHUMMETpUM KHHETHYECKHX
k03 purmenToB. OayKTAMOHHO-AUCCUITATUBHAS TeOpeMa.

13. ®azoBble nepexonpl BTOporo pona. Teopus Jlanmay. Kpuruueckue HHAEKCHI.
MacutaOHast ”HBapHaHTHOCTh. DIIyKTyaluu B OKPECTHOCTH KPUTHUECKOW TOUYKH.

Pa3zoen ona cneyuanucmog no meopuu meepoozo mena
7. 1Teopust KOHACHCHPOBAHHOI'O COCTOSTHUA

1. Heuneanbublii 603e-ra3. CuMMeTpusi BOJTHOBOW (PYHKIIMM CHCTEMbI 0030HOB, 0o03e-
koHgeHcat. CnaboHewaeanbHbli 0o03e-ra3. Mogens boromo6oBa. Crexktp B030YyXKICHUIA.
Ceepxrekyuects. JIByxskmakoctHoe onucanue. Kpurepuii Jlanmay. Teopuss @eiinmana.
Ksanrtosslie Buxpu. Koppensuu B noiaoxeHUH yacTul] 003e-rasa.

2. Tunsl m cuMmMmeTpusi TBepAbIX Ten. Kpucrammueckue cTpykTypel. CHMMeETpHs
kpuctamuioB. CBoiicTBa 00paTHoil pemeTku. 3oHa bpmntosna. Teopema bioxa.

3. 30HHas CTPYKTypa U TUIBI CBs3U. KBa3udacTuipl. DIEKTPOHHAS TEIIOEMKOCTD.

4. TloBepxHoctb ®epmu. [luamMarHUTHBIA W LUKIOTPOHHBIM pe3oHaHC. OTKpBITHIE
opoutsl. KBantoBanue opour. ekt ae ['aaza-Ban AnbdeHa.

5. Konebanust pemerku. Teopus ynpyroctu. 3ByK B TBEpAbIX TenaX. AKyCTHUYECKUE U
ontuyeckue BeTBU. Mozens [lebas. Y nenbHast TEmIoeMKOCTh penieTku. KBantoBanue (OHOHOB.
AHrapmMoHu3M u TerioBoe pacumpenne. @akrop Jledas- Yomnepa.

6. Ilpoueccel pacnmaga u causHus (GoHOHOB. PaccesHue (OHOHOB Ha NpUMECSX.
Kunernueckoe ypaBHeHHE a8 (OHOHOB B JUAJIEKTpUKE. TemIonpoBOJHOCTh. DJEKTPOH-
(hoHOHHOE B3aUMOJICHCTBUE U MPoOIeMa MOJISPOHA.

7. Marnetusm. OOMeHHOE B3auMojielcTBUE. MarHuTHble CBOWCTBA H30JMPOBAHHOIO
atoma. IlpaBumo Xynma. ['amunbronuan [eiizenOepra. Mogens Xa606apna. Ilpupona
MarHernsma MeraioB. CnuHOBBIM mapamarserusm [laynu um opOuUTanbHBIA AMaMarHeTHU3M
Jlannay. MarnuTtHble npumecu B MeTamie. OOMEHHOE B3aMMOCHCTBHE uepe3 AIEKTPOHBI
npoBoaumocT (PKKN). Dddexr Konpo.

8. MaruuTHbili nopsiok. deppoMarHeTu3M U aHTudeppoMarHeTusM. MeToj cpeaHero
noist ansi peppomaraeruka. JlomeHHas crpykrypa. I'ucrepesuc ¢eppomaranetnkoB. CIHHOBBIC
BOJIHBI (MarHOHbI). KBaHTOBBIE ()IIyKTyaluu ¥ CIUHOBBIE BOJIHBI B aHTU(eppoMarneTuke. Bxian
MarHOHOB B TEPMOJMHAMUKY MAarHeTUKOB. J[MHAMHKa MarHUTHOTO MOMEHTA B (peppOMarHeTHKe.
VYpasuenue Jlannay-JIudmmia.

9. CsepxmpoBogumocts. KymnepoBckoe cnapuBanue. Teopus bapauna-Kynepa-



HIpudpdepa (BKII). Teopus Jlonmonos. HenokanbHas 31€KTPOJMHAMUKA CBEPXIIPOBOIHUKA!
JIOHJOHOBCKMM Y MNUONApJOBCKUN ciydail. OQQexTsl YeTHOCTH uHciIa DJIEKTPOHOB B
CBEPXIIPOBOJHHUKAX MaJIbIX pa3MEpOB.

10. Teopuss cBepxmpoBoauMoct I['mnH3Oypra-Jlangay. Tok, kanuOpoBouHas
MHBAapUAHTHOCTb, KBAHTOBAaHKE NOTOKA. CBEPXIPOBOIHUKH IIEPBOTO U BTOPOro poaa. Bepxuee n
HIDKHEE KpuThueckwe mois. Buxpemas pemerka. Dddexr xozedcona. Iddexr OGmm3ocTu.
OnykTyaioHHbIE YPQEKTH BOIM3M CBEPXIIPOBOJAIIETO nepexona. TyHHeIbHbIE PQEKTh B
CBEPXIPOBOJHUKAX.

11. ®ynkuun I'puna. Koppemsunonnsie ¢yHkiuu. TepMoauHaMudeckuid mpenen H
kBaszucpenHue. OCHOBHbIE NPUHLMIIBI JAWAarpaMMHOM TeXHUKHU. YpaBHeHue JlalicoHa.
Bepmmnnast ¢yskius. Muorouactuunbsle QyHkumu ['puna. JluarpamMmHas TeXHHKa IpH
KOHEYHbIX TeMIeparypax. Kunernueckue ypaBHEHUSI.

12. JlnHaMuKa KpUTHYECKUX SIBJICHUM. Y paBHEHHS pEHOPMIPYIIIIHI.

13.  OcoOeHHOCTH DJIEKTPOHHBIX CBOMCTB CHCTEM IOHM)KEHHOH pa3MEepHOCTH.
DHepreTuyeckre CIEeKTPbl U INIOTHOCTh KBAHTOBBIX cocTostHMUA. KBanToBBIN 3¢ ekt Xomna B
JBYMEPHOM 3JIEKTPOHHOM Ta3ze. D((eKTsl JIOKaIU3auu 3JIEKTPOHOB B OJIHO- M JBYMEPHBIX
CUCTEMAX, IEPKOJISILIMOHHBIE SIBJICHUS.

Pazoen onsa cneyuanucmos no meopuu 31eMEeHMAPHBIX YACMUY, U PU3UKE bICOKUX IHEPUTL
7. 2 KBanTOBas TEeopus mnoJiei

1. KBanroBanue cBoOOnHBIX moined. CummeTpum JarpamkuaHa u Tteopema Herep.
Anre6pa TokoB. [{uckpernsie cummerpuu. CPT Teopema u CBS3b CIIMHA CO CTATUCTUKOM.

2. KBanroBas anekrpoauHamuka. [IpaBuna ®eiinmana. [lepenopmupoBku. ToxaecTsa
Yopna-Takaxamu.

3. KBanToBO3j7€KTpoIMHaMHUYeckre pacueTsl: KomnroH-3ddexT, e'e” aHHUTHIsIus,
poxxaenue nap. TopMo3HOe U3NTydeHHE U UHPpaKkpacHas KatacTpoda. AHOMaIbHBIA MarHUTHBIH
MOMEHT 3JIeKTpoHa. JIaMOOBCKHMIA CABMT.

4. IlpencraBnenune Yemnena--Jlemana. ®dopmyna Jlemana-Cumanuuka-l{ummepmana.
AHanutnueckue cBorcTBa aMIUIMTYZ paccesHus. [Ipasuna Kytkockoro. Ilpasuna Jlannay ans
0COOEHHOCTEN PEeMHMAHOBCKUX JAHAarpPaMM.

5. Penopmrpynma. [ -GpyHKUMS U aHOMajbHBbIE pa3MepHocTdH. OmneparopHoe

paznokeHue. AHOMaJbHbBIE Pa3MEPHOCTH COCTABHBIX ONEPATOPOB.

6. KamubpoBounsle Teopun mnons. KantoBanume no @anneeBy-IlomoBy u ayxw.
ToxnectBa CrnaBHoBa-Teiinopa. KBaHToBast XpoMOAMHaMUKa U aCUMITOTHYECKasi cCBOOO1a.

7. ClloHTaHHOE HapyIlIEHuEe CUMMETPUH, TeopeMa ['oncroyHa, siBiieHne Xurrca.

8. KBapkoBast mosienb. CeKTpoCKONusl aJpoOHOB U COCTaBIsOLIME KBapku. YapMoHMiA,
OOTTOMOHUH.

9. KXJ1 u xupajipHas CUMMETpUs CUJIbHBIX B3aUMOJAEUCTBUN. YaCTHUHOE COXpaHEHUE
aKCcHanbHOro TOKa. [IMOHBI Kak royICTOyHOBCKHE 4acTHLbl. KupanbHas aHoManus Annepa-
benna-/I»xakuBa.

10. CranpaptHas mopens. W- u Z-0030HBI, UX pacmagbl. XUTTCOBCKUN O0030H.
[Toxonenus nenToHOB 1 kKBapkoB. Matpuiia Ka6n66o0-Kobasmm-Mackasa.

11. B -pacnaxg HeWTpoHa, pacraj] MIOOHA, pacmajbl TsXKEJIbIX KBapkoB. HenenroHHble

ciabble pachaibl.

12. Hapymenune CP uHBapumaHTHOCTH. OCLMJUIALIMA HEUTPAIbHBIX KAOHOB M TSKENbBIX
ME30HOB.

13. I'mybokoHeynpyroe paccesHue W MapTOHHas Mojeib. HapylieHue ckeinuHra u
ypaBHeHus 3Bomonnu [ pudosa-Jlunarosa-/lokmunepa-Anrapemu-Ilapusn. e'e aHHUTHIAIHS
B aJpOHbl. POXKIeHNE afpOHHBIX CTPYH U CYLIECTBOBAHHE IVIFOOHOB.

14. Tomomormueckue cBoiicTBa Teopuu moisi. MHcranToHel. Monomnonu 't~Xoodra-
[Tonsaxosa. JleiictBue HoBukoBa-Becca-3ymuHo-Burrena.

15. BHe cTraHmapTHOW MOJAENU: BEIMKOE OObEIUHEHHE, pacnaj MpPOTOHA, OCLWLISLIUU



HEUTPHUHO.

16. Cynepcummerpus. Cyneprions. CynepcHMMETpUYHbIE JarpaHknanbl. dopmanusm
Bexku-Pys-Cropa-Tiotuna. TeopeMbl 00 OTCYTCTBUU IEPEHOPMUPOBOK.

17. ®usmka yactui W panHsisa Bcenennas. KocMonormdeckue ¢a3zoBbie TEpeXObl.
TeMHast Matepusi, OTpaHUYEHHS HA CBOWCTBA MACCUBHBIX HEUTPHUHO.

18. ®azoBeie epexoasl B KXJI. KBapk-rimooHHas mia3ma.

2.1 Onucanue npoueaypbl BbICTABJICHUS OLEHKH

Ilo wmroram »5K3aMeHa BBICTABIISICTCS OIHa M3 OLCHOK: «OTIHYHO», «XOpOIIOo»,
«YOOBJICTBOPHUTCIIBHO» UJIN «HCYIOBJIICTBOPUTCIILHOY.

Ounenka «OTJMYHO» BBICTABISETCS ACIUPAHTY, KOTOPBIA JEMOHCTPUPYET IIyOOKOe U
IIOJIHOE BJIAJICHUE COJAEpKAaHUEM MaTepualla W IOHATUHHBIM annaparoM JUCLUIUIMHBL,
OCYILIECTBIISIET MEXIIPEAMETHBIE CBSI3U; YMEET CBS3bIBATh TEOPHIO C MPAKTUKON. ACIHMPAHT JaeT
pa3BepHyThle, TOJHBIE M YETKWE OTBETHl Ha BOIMPOCHI 53K3aMEHAIMOHHOTO Owujera Hu
JIOTIOJTHUTEJIbHBIE BOMIPOCHI, COONIIOJACT JIOIMYECKYI0 IOCIEI0BATENbHOCTh MHPU H3JI0KEHUH
MaTepuana. [ paMOTHO UCTIOIB3yET HayUYHYI0 TEPMUHOJIOTHIO.

Onenka «Xopomio» BBICTABISAETCS aCIIUPAHTY, OTBET KOTOPOIO HA 3K3aMEHE B LIEIOM
COOTBETCTBYIOT yKa3aHHBIM BBILLE KPUTEPUSIM, HO OTJIMYACTCS MEHbIIEH OOCTOSATEIbHOCTHIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TOJHOTOH. B OTBeTe MMEIOT MECTO OTJeNIbHbIE HETOYHOCTH
(HecyliecTBeHHbIE OMIMOKH), KOTOPbIE MCHPABISIOTCS ACHUPAHTOM I10CIIE JOIMOJHUTENbHBIX U
(MIM) YTOYHSIOUIMX BOIIPOCOB 9K3aMEHATOPA.

Ouenka «YI0BJIETBOPUTEIBLHO»  BBICTABISIETCS  ACHMPAHTY, KOTOPBIA  JAeT
HEJIOCTaTOYHO TOJIHBIE U IOCJIE0BATENIbHBIE OTBETHl Ha BOIIPOCH! 9K3aMEHAIMOHHOIO Ouiera u
JIOTIOJIHUTENBHBIE BOIPOCHI, HO MPU 3TOM JIEMOHCTPUPYET YMEHHUE BBIJICIUTh CYIIECTBEHHBIE U
HECYILIECTBCHHBIE IPU3HAKU WM YCTAHOBUTb IPUYUMHHO-CIECICTBEHHbIE CBsA3U. IIpu oTBerax
aCIHUpaHT JOMyCKaeT OIIMOKM B ONPEACIEHUM U PACKPBITUM OTHAEIbHBIX MOHSTHH,
(OpMYIHPOBKE MOJOXKEHUH, KOTOPHIE aCIUpaHT 3aTPYIHIETCS HCHPABUTh CaMOCTOSTENBHO.
[Ipn aprymeHTanmuu oOTBeTa acnMpaHT HE OOOCHOBBIBAET CBOM CyxjaeHud. Ha dacte
JOTIOJIHUTENBHBIX BOIIPOCOB CTYACHT 3aTPYAHSAETCA JaTh OTBET WIM Ja€T HEBEPHBIE OTBETHI.

Ouenka «HeynoB1eTBOPUTETLHO» BBICTaBJISETCS aCIIMpaHTYy, KOTOPBIN
JIEMOHCTPHUPYET pa3pO3HEHHbIE, OECCUCTEMHbIE 3HAHU; OECTIOPAJOYHO U HEYBEPEHHO U3Jaraer
MaTepHuall; He YMEET BBIIEIATh INIABHOE U BTOPOCTEIIEHHOE, HE YMEET COCIMHATh TEOPETUUECKUE
HOJIOXKEHUsI C MPAaKTUKOH, HE YCTAaHABIMBAET MEXKIIPEIMETHbIE CBS3HU; JOMYyCKaeT TIpyOble
OIIMOKM TpHU OIpENelIeHUH CYLIIHOCTH PpPAaCKpbIBAE€MbIX IOHSATHM, SBICHHUM, BCJIEICTBUE
HENIOHMMAaHUSl MX CYLIECTBEHHBIX M HECYIECTBEHHBIX INPU3HAKOB M CBA3EH; JacT HEIOJIHbIE
OTBETHI, JIOTUKA W IIOCJIEIOBATEIbHOCTh W3JI0KEHUS KOTOPBIX MMEIOT CYIIECTBEHHBIE U
IPUHLMNNAIBHBIE HapyLIEHHWs, B OTBETaX OTCYTCTBYIOT BBIBOIBL. JlOMONHWUTENbHBIE U
YTOUYHSOIIME BOMPOCHI AK3aMEHATOPA HE MPUBOJAT K KOPPEKIIUHA OTBETOB aCIIMPaHTA.

Onenka «HeynoBJeTBOPHUTE/IBHO» BBICTABIIAECTCA TAKXKE ACHUPAHTY, KOTOPBIM B3sUI
9K3aMEHALIMOHHBINA OMJIET, HO OTBEYaTh OTKA3AJICA.



