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1. Mexanuka

VYpaBuenus asmxeHus. O00OIIEHHBIE KOOPIAUHATHI, PUHIIMIT HAUMEHBILETO JeHCTBUS,
¢ynkuus Jlarpamka. Cummerpuu. Teopema Herep. 3akoHBI COXpaHEHUSI SHEPTHH, UMITYIIbCA,
MOMEHTAa UMITYJIbCA.

WuTerpupoBanue ypaBHeHu JBHxkeHUs. OAHOMEpPHOE JIBUXKEHME, IPUBEACHHAS Macca,
JBUKCHHUE B LICHTPAJILHOM II0JIE.

Pacnan wactun, ynpyrue croiakHoBeHus. CedeHue paccesHus dacTul, (opmyiia
Peszepdopna.

Manble konebanusa. CBoOOAHBIE U  BBIHY)XKJIEHHbIC OJHOMEpHBIE KoyeOaHHUs,
napameTpuueckuil pezonanc. KojgeGaHusi cucteM cO MHOTUMH CTEIIEHSAMHU CBOOO/IBI, MOJISAPHBIE
KoopauHaTel. Konebanus npu HaIM4uy TPEHHUSL.

JIBu>KeHHE TBEPIBIX Tel. YIJVIOBas CKOPOCTb, MOMEHT MHEPLMHU U MOMEHT KOJUYECTBA
JBUKEHUS TBEPABIX TEJ. DMIIEPOBHI YIUIbI U YpaBHEHHUE Diijiepa.

Kanonuueckue ypaBHeHMs, ypaBHeHue ['amuibToHa, ckoOku Ilyaccona, pelicTBue Kak
¢byHkuus KoopauHat, Teopema JlnyBwiuisg, ypaBHeHue [amuibToHa-fIkoOu, pasaeneHue
IIEPEMEHHBIX.

[Tpyuaumn otHocuTenpHOCTH. CKOPOCTH PACIIPOCTPAaHEHUs B3auMoOAcUcTBUNA. MHTepBail.
Coo6ctBennoe Bpems. [IpeoOpaszoBanue Jlopenna. [IpeoOpa3oBanue ckopoctu. UeThipexMepHbIe
BEKTOpPBI. UeTbIpexMepHast CKOPOCTb.

PenstuBuctckas mexanuka. [IpuHIMO HaMMEHBIIEro JEHCTBHUS. DHEPIUs U HUMILYJIbC.
Pacnan yactuu. Ynpyrue CTONKHOBEHUS YaCTHII.

2. Teopusi mosst

3apal B D3JEKTPOMAarHUTHOM Iosie. YeThbIpeXMEpHBIM MOTEHUMaNd MOoJs. YpaBHEHUS
IBUOKEHHS 3apsia B Toje, KanuOpoBo4Has (rpagueHTHas) WMHBAPUAHTHOCTh. TeH30p
anekTpomaruutHoro nosis. [Ipeo6pasoBanue Jlopena st mosst. MHBapuaHThl TOJIS.

JelictBue sl AIEKTPOMATHUTHOTO TIOJSl. YPAaBHEHUS BJIEKTPOMArHUTHOTO TIOJIS.
YeTblpexMepHBIA BEKTOP TOKA. YpPAaBHEHHE HENPEPHIBHOCTU. [IIIOTHOCTH M ITOTOK SHEPIHH.
TeH30p s3HEprun-uMnyJibca. TeH30p SHEPruru-UMIyJIbca JIEKTPOMAarHUTHOTO MOJIS.

[TocTostnHOE H3nekTpoMarHuTHOE mojie. 3akoH Kyiona. DimekTpocTaTUdeckas SHEprus
3apsiioB. [IumonbHBIA MOMEHT. MynbTHUNOJIBHBIE MOMEHTHI. CucTeMa 3apsiioB BO BHEUIHEM
nose. IloctossHHOE MaruuTHOE nosie. MarHuTHBIM MOMeHT. Teopema Jlapmopa.

DIeKTpOMarHuTHbIE BOJIHBI. BosHoBOE YpaBHEHHE. [Inockue BOJIHBI.
Monoxpomarnueckasi Iulockas BosiHAa. CnekTpaiibHOe pasznoxeHue. [lonmspuzanuonHble
XapaKTEPUCTUKU U3NTydeHus. PaznoxkeHne 3eKTpOCTaTHYECKOTrO MOJIA.

[Tone aBwxymuxcs 3apsaoB. 3amasapiBaronive mnoTeHnuanbl. [loTeHnumansl Jluenapa-
Buxepra. M3nydeHuwe dneKTpoMarHUTHBIX BOJIH. [loie cucTembl 3apsoB Ha JAJIEKUX
paccrosiHuAX. MynbTUIIONBHOE W3JIydeHHE. V3iayueHue OBICTPOABMKYIIETOCS — 3apsijia.
Paccesinue cBOOOIHBIMU 3apsiIaMU.

JIBrkeHHWe  YacTHIbl B  TrpaBUTalMOHHOM mnoje. Metpuka. KoBapuanTHoe
muddepennmpoanne. CumBonbl Kpucroddens. JlelicTBue sl 4yacTHIBI B TPaBUTAIMOHHOM
oJe.

VpaBHeHUsT ~ TpaBUTAMOHHOTO  moJig.  TeH3op  kpuBu3HBL.  [lelictBue i
IPaBUTALMOHHOIO NoJis. TeH30p SHeprUu-uMIyibca. Y paBHEeHUs! DUHIITEHHA.



HepenaruBuctckuili mpenen ypaBHeHuil OiiHmiTeiiHa. 3akoH Hprotona. LlenTpanbHO-
CUMMETPUYHOE IpaBUTallMOHHOE noje. Merpuka IlBapummy nbaa. ['paBUTaliMOHHBIN KOJUIAIIC.

Hab6monaembie >¢¢dexktsi OTO B HBIOTOHOBOM U IOCTHHIOTOHOBOM MPHUOIMKEHUN
(rpaBUTALIMOHHOE KPAacHOE CMELICHHE, OTKIOHEHHE Jlyya CBETA, 3a/1€p KKa CUTHaja, MPeeccus
TUPOCKOTA, Mperieccust OpOUT TIaHeT). [ paBUTAIIMOHHBIE JINH3HI.

PenstuBuctckas kocmomnorusi. OTKpbITasi, 3aKpbITasi U IUIOCKas MOJeNTH. 3akoH Xab0ma.
Paciimpenue BceeneHHol Ha paaMallMOHHO-JOMHHUPOBAHHOW, MBUIEBUIHOM M BaKyyM-
JTOMUHUPOBAHHOM CTA/IUAX.

®dusuyeckue Tmporecchl B paHHeW Bcenmennoil. 3akanka HedTpuHo. IlepBuuHbIN
HYyKJIeOCHHTEe3. PekoMOuHaIms, peTMKTOBbIE (DOTOHBI.

3. DJIEeKTPOAMHAMUKA CILIOLIHBIX CpPej

DNEeKTpOCTaTUKA JUAJECKTPUKOB M MPOBOJHUKOB. J(MANIEKTprUyecKas MPOHUIIAEMOCTh U
MPOBOJMMOCTh. TepMOJMHAMHMKA JWAJEKTPUKOB. MarnutHele cBoictBa. llocrosiHHOE
MarHuTHOE moJjie. MarHuTHOE MOJIe MOCTOSHHBIX TOKOB. Te€pMOJMHAMHYECKUE COOTHOLICHUSI.
Hua-, napa-, peppo- 1 aHTU(PEpPOMArHETUKH.

CaepxnpoBoaHUKU. MaruutHsle cBoiicTBa. CBepxipoBoasimnid Tok. Kputuueckoe noie.

VYpaBHEHUSI 3JCKTPOMATHUTHBIX BOJH. YPaBHEHUS TOJISI B OTCYTCTBHE JTUCIEPCHH.
Hucniepcust auanektpuueckoit nponunaeMoct. Cootnomenusi Kpamepca-Kponura. Ilnockas
MOHOXpOMaTH4ecKasi BoJiHA. PacmpocTpaHeHue »dJIEKTPOMArHUTHBIX BOJH. OTpaxeHue u
npesoMienue. [ IpuHimun B3auMHOCTH.

DNeKTPOMarHUTHHIE BOJIHBI B aHHM30TpOMHbIX cpenax. Dddexrsr Keppa u dapanes.
IIpoctpancTBenHas aucnepceus. EcrecTBeHHas onTuyecKasi akTUBHOCTb.

MarnutHas ruapoauHamuka. MI'J[-Boansl. [Ipobiema quHamo.

Henuneiinas onrtuka. Henuneitnas mnponunaemocts. CamodoxycupoBka. ['eHeparus
BTOPOW FapMOHHUKH.

WNonuzanuonnple mnotepu OblcTphix uacTul. M3myuenue UYepenkoBa. Paccesnue
AJIEKTPOMArHUTHBIX BOJIH B cpenax. PasieeBckoe paccesiHue.

4. MexaHuKa CIUIOIIHBIX cpe/l M PU3HYeCKasi KHHeTHKA

WneanbHass KUAKOCTb. YpaBHEHUE HENPEPBIBHOCTU. YpaBHeHue Oiuiepa. Ilotok
sHepruu. Ilotok nmmnynbsca. CoxpaHeHue HMPKYIALIUM ckopocTH. IloTeHiuanbHOe oOTekaHUe
TeJI: IPUCOETUHEHHAs Macca, CUJIa CONIPOTUBIIEHUS, 3pdekT Marnyca.

Bsskas JKMIKOCTb: ypaBHEHUs IBUKEHUS BA3KOM JKMIKOCTH. JlUccUmanus >HEPruu B
HECKUMAEMOM KUJIKOCTH.

[lepexon k TypOynenTHocTu. HeycroitunBoctu namMmuHapHbix TeueHuil. Teopus Jlannay-
Xonga. Tunsl arrpaktopoB. CtpanHblii arTtpakTop. [lepexoax Kk TypOYyJIEHTHOCTH MyTeM
ynBoeHus nepuojos. Pa3sutas TypOyneHTHOCTh. CnekTp TypOyJIEHTHOCTH B BSI3KOM MHTEpBAJIE.
KonmoropoBckuii CiexTp.

3ByK. 3ByKOBBIE BOJIHBI. ['eOMeTpHruecKas akyCTHKA.

OpHOMEpHOE IBHKEHHE CKUMAEMOro rasza. XapakTepucTuku. MHBapuanTel Pumana.
[Tpocras Bonna Pumana. OGpazoBaHue yAapHBIX BOJH. YapHas anuabara. Cinalble pa3pbIBbI.
Teopust CHIIBHOTO B3pBbIBA.

VY napHbie BOJHBI Cllab0i HHTEHCUBHOCTHU. Y paBHeHUE broprepca.



3ByKOBbIE BOJHBI cO cinaboi nucnepcuer. YpaBHenwe KJIB. ComutoHsl u ux
B3aUMOJICUCTBUE. beCCTONKHOBUTEIBHBIC YAAPHBIE BOJIHBI.

I'mppoarHamuka CBEpXTEKy4el )KUIKOCTH. [IByXKUIKOCTHOE OIUCAHMUE.

Kunernueckas teopus rasoB. Kunernueckoe ypaBHeHue bonbnmana. H-teopema.
TennonpoBoAHOCTE W BS3KOCTh ra3oB. CHMMETpUM KHHETHYECKHX KO3(Q(HUIHUEHTOB.
Huddy3nonnoe npudmmkenue. Y pasuenue okkepa-Ilnanka.

beccronkHoBuTeNnbHAS M1a3Ma. YpaBHeHUs1 BnacoBa. /[usnexrpuyecas NpoHULIAEMOCTh
0ecCTONIKHOBUTENbHOM Ma3Mbl. 3aryxanue Jlanmay. JleHrMIOpoBCKHE U HOHHO-3BYKOBBIE
BONHBL. [lyuykoBass HEyCTOWYMBOCTH: THUAPOJAMHAMHYECKAas M  KUHETUYECKas CTaJHH.
KBa3ununeiinas teopus.

CronknoBenusi B tasme. Muterpan cronkHoBenuil Jlangay. lnuna mpoGera yacTuil B
I1a3Me.

5. KBaHTOBasi MEXaHHKA

OcCHOBHBIE TOJIOKEHMsI KBAHTOBOM MexaHMKH. lIpuHnmn HeonpeneneHHoctd. [IpuHnun
cynepno3unuu. Omnepatopsl. JIMCKpPETHBII M HENPEPBIBHBIA CHEKTpbl. ['aMHUIbTOHMAH.
CrannonapHsie COCTOSIHUS. I'eiizen6eprosckoe IIPEJICTaBJICHUE. CootHoeHus
HEONPEIEIEHHOCTH.

VYpasuenue Ulpenunrepa. OcHoBHBIE cBoiicTBa ypaBHeHus lllpenunrepa. OgHomepHoe
nBukeHre. OpHoMepHbldl ocuuiaTop. [lmotHocTs moTtoka. KBasukiaccuueckas BOJIHOBas
¢ynkuus. [Ipoxoxaenue uepes 6apnep.

MomeHT kosndecTBa JBMKEHUs. CoOcTBeHHbIE (DYHKIMM M COOCTBEHHBIE 3HAUEHUS
MOMEHTa KojuuecTBa JBWXKeHMs. YerHocTh. CiiokeHue MOMeHTOB. Paznoxenue KieOrma-
l'opnana.

JIBixeHue B 1ieHTpainbHOM mnose. Cdepudeckre BOJHBL Pa3noxeHue MiIOCKOW BOJIHBL.
PanuansHoe ypasuenue lllpenunrepa. ATom Bogopoza.

Teopust Bo3MyuieHuil. Bo3myinenusi, He 3aBucsmue oOT BpemeHH. llepuonnueckue
BO3MyLIeHus. KBazukinaccuueckas Teoprst BO3MYILCHU.

Cnun. Onepartop cnuHa. TOHKast CTPYKTypa aTOMHBIX YPOBHEH.

ToxnectBeHHOCTh dYacTull. CHMMETpUsi MpH NEPECTaHOBKE 4YacTHll. BTopuuHoe
KBaHTOBaHUE JUIst 6030HOB U pepMUOHOB. OOMEHHOE B3auMO/IeCTBHE.

Atom. CocTosiHME 2JIEKTPOHOB aroma. YpoBHU 3Hepruu. CaMocoriiacoBaHHOE IIOJIE.
VYpaBuenue Tomaca-®Oepmu. ToHKasg CTpyKTypa aTOMHBIX ypoBHeW. Ilepuomudeckas cucrema
Menpneneesa.

JIBrkeHrne B MarHUTHOM noiie. YpaBHenue lllpennHrepa juist 1BHKEHHs B MarHUTHOM
nosie. [IMOTHOCTE MOTOKA B MArHUTHOM TIOJI€.

CronkHoBenusi yactui. OOmast teopusi. @opmyna bopa. PezonancHoe paccesHue.
CTONKHOBEHHE TOXKJECTBEHHBIX YacTUL. YIPyroe paccesHue NpU HATUYUM HEYNPYTUX
npoueccos. Marpuna paccesnus. @opmyia bpeiira-Burnepa.

6. CtarucTuyeckas Gu3NKa
OcHOBHbBIE NPUHIUINBI CTATUCTUKUA. DyHKIMSA pacnpenesieHus M MaTpHlia IUIOTHOCTH.
Craructnueckass He3aBUCHMOCTb. Teopema JlmyBwinsa. Pons sHeprum. 3akoH BO3pacTaHus
sHTponuH. MukpokaHoHndeckoe pacnpeaenenue. Pacnpenenenne I'mb0ca. Pacnpenenenue
['m60ca ¢ mepeMeHHBIM YHUCIIOM YaCTHII.



TepmomuHamMuueckue BenMWUMHBL Temmeparypa. Pabora u KomwdecTBO — Teruia.
TepmoauHamMuueckue noTeHuansl. TepmoaunnamMmudeckue HepaseHceTsa. [Ipunnun Jle-IllaTtense.
Teopema Hepucra. Cucrempl ¢ MNepeMEHHBIM 4YucIOM dacTull. CBoOOJHas »JHEpPrust B
pacnpenenenuu ' n66ca. BoIBoI TEpMOAMHAMUYECKUX COOTHOIICHU.

TepmonnHamMuka wujeanbHbIX ra3oB. Pacnpenenenue bonbiMana. CTOJIKHOBEHUE
Mosiekya. HepaBHOBeCHBI wHeabHBIM Ta3. 3akoH paBHopacnpeneyieHus. OaHOATOMHBIN
UIeaJIbHBIN ra3.

Pacnipenenenne ®epmu u boze. BwipoxneHnnbiii upeanbHbiil pepmu-ra3. CBoiicTBa
BellecTBa IMpU OONBIIMX IUIOTHOCTSX. BbIpoknenusiii 6o3e-ra3. Kowngencauuss bose-
Oiiamreiina. PaBHoBecHOe TeroBoe uinydeHue. @opmyna [lnanka. CBETHMOCTh aOCONMIOTHO
YEepHOro TeJa.

HeuneanpHple Ta3bl M KOHAEHCUPOBaHHbIE cpelbl. DOHOHHBIE CHEKTPbl U
TEPMOJIMHAMUYECKUE  CBOWCTBAa rasa. TepMOAMHAMHYECKHE  CBOMCTBA  MJEaJbHOIO
KJIACCUYECKOI0 ra3a.

PaBnoBecue ¢a3. Dopmyna Knanelipona-Knaysuca. Kputuueckas Touka.

Cucrempl ¢ pasnuyabiMu 4dactunamu. [lpaBuno ¢a3. Cnabbeie pactBopbl. CMmech
uaeanbHeIX razoB. (Cmechb HM30TONOB. XHMMHUYECKHE pEAKLUMH. YCIOBHE XHUMHUYECKOTO
paBHOBecHs. 3aKOH JIeHCTBYIOIIUX Macc. Temnora peakuuu. MloHn3annoHHOe paBHOBECHE.

Cnabonenpneanbupiii  603e-ra3. Mogens boromo6oBa. Crektp  BO30YKICHHUH.
CaepxTtekyuyecTb. KBaHTOBBIE BUXPH.

Tsepapie Tena. Kpucraminueckue ctpykrypsl. [ToBepxHocTs depmu. 30HHas CTPyKTypa.
KBa3znuactunsl.

Konebanus pemerku. Teopust ynpyroctu. 3ByK B TBep/bix Tenax. [Iporeccsl pacnaga u
ciusiaust poHOHOB. Paccesnue poHoHOB Ha nmpumecsax. Kunernueckoe ypaBHeHUE A1 (POHOHOB.
TennonpoBOAHOCTb.

CeepxnpoBoauMocTtb. Kymneposckoe crnapuBanue. Teopus bapnuna-Kynepa-Ilpuddepa
(BKLL). Teopust JIonnonos. Teopust ['mu3dypra-Jlangay. Tok, kanuOpoBo4YHass NHBAPUAHTHOCTD,
KBaHTOBaHUE MOTOKa. CBEPXMPOBOIHUKH ITEPBOTO U BTOPOro pojaa. Dddext Jxo3edcona.

Onykryauuu. Pacnpenenenue ['mO6ca. DnykTyalud OCHOBHBIX TEPMOAMHAMMYECKUX
BennunH. @Popmyna Ilyaccona. Bpemennble ¢uaykryanuun. CuUMMETpUM KHHETHUYECKHUX
k03P punreHToB. OayKTaIMOHHO-AUCCUTIATUBHAS TEOpeMa.

dazoBele nepexonpl BToporo pona. Teopuss Jlanmay. Kpurnueckne WHIEKCHI.
MacmrabHast ”HBapUaHTHOCTb. DIIYKTyallMd B OKPECTHOCTH KPUTHUYECKON TOUKH.

7. Teopusi KOHAEHCUPOBAHHOI'O COCTOSIHUS
(Pa3zden 015 cneyuanucmos no meopuu meepooco meia)

Heuneanpubiit 603e-ra3. CummeTpusi BOJTHOBOW (PYHKIIMH CHCTEMBI 0030HOB, 003e-
koHneHcat. CraboHenaeanbHbli 0o03e-ra3. Mogens boromo6oBa. CrexTp BO30YXKIIECHUIM.
CepxTtekyuectb. [IByxkuakoctHoe onucanue. Kpurepuit Jlangay. Teopus delinmana.
KBanToBble Buxpu. Koppensauuu B nonoxxenun yactury 0o3e-rasa.

Tunsl m cummerpust TBepAbix Teil. Kpucramnmdeckue crpykrypsl. CHMMeTpus
kpuctamoB. CBoiicTBa oOpatHo# pemeTku. 3oHa bputtosna. Teopema brioxa.

30HHAas CTPYKTypa U THIBI CBA3U. KBa3nuacTUIbl. DIIEKTPOHHAS TETNIOEMKOCTb.

[ToBepxHocTh @epmu. J[MaMarHUTHBINA U HUKIOTPOHHBINA pe30oHaHC. OTKpBITbIE OPOUTHI.
KBanToBanue opout. Dddexr ne ['aza—Ban AnbdBeHa.
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Konebanus pemerku. Teopust ynpyroctu. 3ByK B TBEPHABIX Telax. AKYCTHYECKHE H
orntuuyeckue BeTBu. Monens Jlebast. Y aenbHas TEIIOEMKOCTh pemieTku. KBantoBanue (h)OHOHOB.
AHrapMoHU3M U TerioBoe pacmupenue. @axrop Jledas-Yomnepa.

[Iponieccer pacmaga u  cnusHust GoHOHOB. PaccesHue (OHOHOB Ha TpUMECHX.
Kunernueckoe ypaBHeHUE i1 (OHOHOB B JAMIJIEKTPUKE. TemaonpoBOIHOCTh. DJIEKTPOH-
¢dboHOHHOE B3aMMO/JIEICTBHIE U MTPoOIeMa MOJISIPOHA.

Marnetusm. OOMeHHOe B3auMojeicTBHEe. MarHUTHBIE CBONCTBA H30JIMPOBAHHOTO
atroma. [IpaBmio Xynma. I[amwnpronman ['eitzenOepra. Mopens Xa66apma. Ilpupona
MarHetu3ma MerawioB. CnuHOBBIM mapamarHetusm [laynmu u opOuTanbHBI AMaMarHETH3M
Jlangay. MarautnHeie npuMecH B Metaisie. OOMEHHOE B3aMMOJEHCTBHE 4Yepe3 AJIEKTPOHBI
npoBoaumocT (PKKWN). Dddexr Konpo.

MarautHbeiii mopsiiok. @eppoMarHeTusM M aHTudeppoMarseTusm. MeToIl CpeaHero
nons s peppomarneruka. JlomeHHas crpykrypa. I'ucrepesuc deppomarneTnkoB. CiMHOBBIC
BOJIHBI (MarHOHbI). KBaHTOBbIE (PIIyKTyalliy U CIMHOBBIE BOJIHBI B aHTU(eppoMarueTuke. Bxian
MarHoHOB B TEPMOJIMHAMUKY MarHeTUKOB. JIMHAMHKa MAarHUTHOTO MOMEHTa B ()eppOMAarHeTHKE.
Ypasuenue Jlannay-Jludmmua.

CeepxnpoBoauMocTtb. Kymneposckoe crnapuanue. Teopus bapnuna-Kynepa-Ilpuddepa
(BKII). Teopus Jlongonos. HemokanpHas 35eKTpOAMHAMUKA CBEPXIIPOBOJHUKA: JIOHJOHOBCKUN
Y TTUTIIAPIOBCKUHN cirydail. D (eKThl YeTHOCTH YHCIa JIEKTPOHOB B CBEPXITPOBOHUKAX MAJBIX
pa3mMepoB.

Teopus CBEPXIIPOBOAUMOCTH I'mu36ypra-Jlanpay. Tox, KaJmOpoBOUYHast
WHBApUAHTHOCTh, KBAHTOBaHHE MOTOKA. CBEPXIPOBOJAHUKHU IIEPBOTO U BTOPOro poaa. Bepxuee u
HUKHee KpuTudeckue mnoiyia. Buxpepas pemerka. Dddext Jxozedcona. Dddext Onamzoctu.
OnykryannoHHble 3(pQexTsl BOIU3U CBEpXMpPOBOIALIEro mnepexona. TyHHenbHbIe 3(D(EeKTs B
CBEPXIPOBOJHUKAX.

Oyukuuu  ['puna. Koppenauuonnsie QyHkuuu. TepMoIuHAMUYECKH Tpeaen u
kBaszucpegHue. OCHOBHbIE TPUHIUNBI JUMarpaMMHONM TEXHUKH. YpaBHeHHe JlalicoHa.
Bepummnnast ¢ynkuusa. Muorouactuunble (QyHkuuu ['puna. [lnarpammuas TeXHUKa Npu
KOHEUHBIX TeMIiepaTypax. Kunernueckue ypaBHEHUS.

JlnHaMuKa KpUTUYECKUX SIBIICHUN. Y PaBHEHUS PEHOPMIPYIIIIHI.

OcCOoOeHHOCTH ~ DJEKTPOHHBIX ~ CBOWCTB ~ CHCTEM  IOHWKEHHOH  pa3MEepHOCTH.
DHepreTuyeckue CHeKTphbl M MIIOTHOCTh KBAHTOBBIX cocTossHUU. KBanTOBBIN 3dexT Xomna B
JBYMEPHOM JJIEKTPOHHOM Taze. D(QeKThl JOoKaIu3aluu SJIEKTPOHOB B OJIHO- U JIBYMEPHBIX
CHUCTEMax, NEPKOJIALIMOHHBIE SIBJICHUSI.

8. KBanToBasi Teopus moJieii
(Pazoen ons cneyuanucmog no meopuu 31eMeHmapHvlx Yacmuy
u usuxe 8blCOKUX dHep2ull)

KBanToBaHnue cBoOoaHbIX moyieil. CummeTpun arpaHkuana u teopema Herep. Anrebpa
TOKOB. /luckpernsie cummerpun. CPT Teopema u CBS3b CIIMHA CO CTATUCTUKOM.

KBantoBas snextpoauHamuka. IIpaBuna ®elinmana. IlepenopmupoBku. Toxzaectsa
Yopna-Takaxamm.

KBaHTOBO-3JIEKTPOAMHAMUYECKHE PACUETHl: KOMNTOH-d(PEKT, €'-, € -aHHHTHIISINS,
poknenue map. TopMo3HOe u3nyueHne u nHppakpacHas katactpoda. AHOMAIBHBIA MarHUTHBIN
MOMEHT 3JIeKTpoHa. JIaMOOBCKUI CABUT.



[IpencraBnenne  Yennena-Jlemana. ®opmyna Jlemana-Cumanuunka-llummepmana.
AHanuThueckue cBoicTBa aMIUIMTYA paccesHus. [Ipasuna Kyrkockoro. IIpaBuna Jlannay nis
ocobeHHoCTeH (PeHHMaHOBCKUX THATrPaMM.

Penopmrpynmna. B-¢yHKIHMsS ¥ aHOManbHble pa3MepHOCTH. OmepaTtopHOE pas3loKEHHE.
AHOMaJIbHBIE Pa3MEPHOCTU COCTABHBIX OIEPATOPOB.

KammbGpoBounsie Teopun nomns. KBanrtoBanue no ®amneeBy-IlonoBy u ayxu. ToxaecTBa
CnaBnoBa-Teitnopa. KBanToBast XxpoMoiMHaMUKa U aCUMITOTHYECKasi CBOOO/ 1.

CnoHTaHHOE HapylIeHue CUMMETpHUH, TeopeMa ['onacToyHa, siBnenue Xurrca.

KBapkoBasg monenb. CHEKTpOCKONMS agpOHOB M COCTaBIIAIOIIME KBapku. YapMoHUH,
OOTTOMOHUM.

KXl u xupasbHas CUMMETPHUS CHIBHBIX B3aUMOACUCTBUH. YacTUYHOE COXpAHEHHUE
aKcHajabHOro TOKa. [IMOHBI Kak TrosiICTOyHOBCKME uacTHllbl. KupanbHas aHomanus Ajyiepa-
bemna-/lxxakusa.

CrannmaptHas monenb. W- u Z-0030HbI, X pacmnaabl. XUTTCOBCKUM 0030H. [Tokonenus
JIEITOHOB M KBapkoB. Matpuinia Kabn66o-Kobasmu-Mackaga.

bera-pacnan HeilTpoHa, pacraj MIOOHA, pachajbl TSHKENbIX KBapkoB. HenentoHHbie
cialble pacmabl.

Hapymenune CP-unBapuantHOCTH. OCUMUISIIMM HEUTPAJbHBIX KAOHOB U  TSKEJbIX
ME30HOB.

I'mybGokoneyrnpyroe paccesHue W NapTOHHAs Mojenb. Hapymienwe ckeinmHra u
ypaBHeHHs  sBomormm  'pubosa-Jlumartoa-Jokmmnepa-Antapemnu-Ilapusu. e, e
QHHUTWISIUSA B apOHbl. POKIeHNEe aJpOHHBIX CTPYH U CYIIECTBOBAHUE IJIFOOHOB.

Tomnonornueckue cBoiictBa Teopuu noisi. Mucrantonsl. Monomnonu Xoodra-Ilonskosa.
[eiictBue HoBukoBa-Beca-3ymuno-Burrena.

Bue cranmapTHOW Monenu: BeNUWKOE OOBbEIWHEHHUE, pachaj MPOTOHA, OCUUJUISIINU
HEUTPUHO.

Cynepcummerpusi. Cynepnodis. CynepcuMMeTpUYHbBIC JTarpaHKUaHBbI.

®opmanusm beku-Pys-Cropa-Trotuna. TeopeMbl 06 OTCYTCTBUH IEPEHOPMUPOBOK.

Odusnka yactull u panussa Bceenennas. Kocmonorudeckue ¢azoBbie nepexonbl. TeMHas
MaTepus, OTpaHUYEHUS Ha CBOMCTBA MAaCCUBHBIX HEUTPHHO.

®azossle nepexopl B KXJI. KBapk-riirooHHas miasma.
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OcHoBHas JuTepaTypa

Jlarnay JI.J1., JIudmmn E.M. Mexanuka. M.: @usmariut, 2001.

Jarnay JI.J1., JTudmmn E.M. Teopus mons. M.: Hayka, 1988.

HasbiioB A.C. KantoBas mexanuka. M.: Hayka, 1973.

Jlangay JI.J., Jlupmm E.M. KanToBas mexanuka. HepemstuBucrckas teopusi. M.:
®duzmataur, 2001.

[udd JI. KBantoBas mexanuka. M. U3a-Bo unoctp. aut., 1957.

Jlangay JILA., JInmpmun E.M. DnektpogumHamuka CIUIOMHBIX cpen. M.: dusMartiur,
2001.

bepecrenxuit B.b., Jlupmmu E.M., ITutaesckuii JI.I1. KBantoBas snexrpoannamuka. M.:
duszmataur, 2001.

Nimkcon K., 3106ep XK.-b. KBanToBas Teopus moss. B 2 . M.: Mup, 1984.

Jlangay JI.J1., Jludpmmun E.M. Cratuctudeckas ¢puzuka. U.1. M.: ®uzmatnur, 2001.
Pymep 1O.b. , PeiBkun C.M. TepmoanHamuka, cTaTucTUYecKas pu3uka U KuHeTuka. M.:
Hayxa, 1971.

KBacuukoB N.A. Tepmomunamuka u cratuctuueckas (usuka. Teopusi paBHOBECHBIX
cucreM. M.: U3g-s8o MI'Y, 1991.

KBacuukoB U.A. TepmoauHamuka U cratuctuyeckas gusuka. Teopusi HEpaBHOBECHBIX
cucreM. M.: U3g-so MI'Y, 1987.

Ky6o P. Cratuctnueckas mexanuka. M.: Mup, 1967.

JInpmmn E.M., ITutaesckuit JL.I1. Ctatuctuueckas dusuka. U.2. M.: Hayka, 2000.
JInpmmn E.M., ITuraesckuit JL.I1. ®usnueckas kuneruka. M.: Hayka, 1979.

Jannay JI.J., JIudumn E.M. I'uapoaunamuka. M.: ®usmarnut, 2001.

Bboronro6os H. H., [llupkos JI. B. KBantoBsie nomns. M.: Hayka, 1993.

JlonoIHUTEIbHAS JIUTEpaTypa

INantmaxep @. P. Jleknuu no ananutuyeckoi Mexanuke. M.: @usmatiut, 2001.
3enpnosuu A.b., HoBukos W.JI. Ctpoenue u sBomonus Bcenennoi. M.: Hayka, 1975.
Burnep E. Teopus rpymnn u ee npuiiokeHUe K KBaHTOBON MexaHuke. M.: M31-Bo nHoOCTp.
muT., 1961.

AbpukocoB A.A. OcHoBbl Teopun MetamioB. M.: Hayka, 2000.

ITeckun M., lpenep /. Benenune B kBaHTOBYrO Teopuro mnoss. M.: Mkesck: PuX/,
2001.

Kurrens Y. Beenenue B pusuky tBepaoro tena. M.: Hayka, 2000.

AGpukocoB A.A., I'opekos JLIL., I3sumomuuckuii M.E. MeToas1 KBAaHTOBOM TEOpUM OIS
B cTaTHCcTUYEeCKOM pusuke. M.: @uszmarrus, 1962.

Oxyns JI.b. KBapku n nenronsl. M.: Hayka, 1990.



Uerounnkn Uurepuer

Jloctyn k Gudimoreunomy oy COY http:/bik.sfu-kras.ru/

Hayunas snextponnas Gubimoreka http:/elibrary.ru/

DbC «Jlanby http://elanbook.com

ObC Znanium http:/znanium.com

Venexu pusuuecknx Hayk JKypnan ®@usuveckoro uncruryra um. I1.H.JIeGenesa PAH

http://fian.ru
6. Caiit Uucruryra ¢pusukn um. JI.B.Kupenckoro ®UI[ KHI[ CO PAH www.kirensky.ru
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