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MexaHuka

VpaBuenus  nBwkeHus.  OOOOIIEHHBbIE  KOOPAMHATBI,  MPUHIUI
HauMeHblero aeiictBus, ¢ynkuus Jlarpanxa. Cummerpuun. Teopema Herep.
3aKOHBI COXPaHEHUS IHEPTUH, UMITYJIbCA, MOMEHTA UMITYJIbCA.

WNHterpupoBanne ypaBHEHUM JBWKEHUSA. OOHOMEpHOE JBUIKEHHE,
MIPUBE/ICHHAS Macca, IBM>)KECHUE B LICHTPAIILHOM IIOJIE.

Pacnag wactun, ympyrue cTonkHOBeHHs. CedeHue paccesiHus 4YacTHll,
dbopmyna Pezepdopna.

Mansie koneOanus. CBOOOJHBIE U  BBIHYKJEHHBIE OJHOMEpPHBIE
KoJeOaHus, TMapamMeTpuueckuii pe3oHanc. KomeOaHus cuUCTEM CO MHOTUMH
CTENEHSIMU CBOOOMBI, NOJSIpHbIE KoopAuHAThl. KosiebaHus mpu HaIU4UH
TPEHUSI.

JIBWKEHUE TBEPIBIX TeJl. YTJI0Basg CKOPOCTb, MOMEHT UHEPLUA U MOMEHT
KOJIMYECTBA IBUKEHUS TBEPABIX TEJ. JUJIEPOBBI YIJIbI U YpABHEHHE DUJIEpa.

Kanonunueckue ypaBHeHus, ypaBHeHue ['amuibToHa, ckoOku IlyaccoHa,
nercTBue Kak (YHKIMS KOOpAWHAT, Teopema JIMyBWIUIsI, ypaBHEHHE.
["amunbrona—SKk00H, pazneneHre nepeMeHHbBIX.

[TpuHumn OTHOCUTEJIbHOCTH. CxkopocTb pacrpoCcTpaHeHus
B3aumoiericteuii. utepBan. Co6ctBeHHoe Bpems. [IpeoOpazoBanue JlopeHiia.
[TpeoOpa3oBanne ckopocTu. YeTblpexMepHble BEKTOpbl. YeTblpexmepHas
CKOPOCTb.

PenmaruBnucrckas mexanuka. [I[puHIIMI HAMMEHBIIETO NEUCTBUSA. DHEPTUS
u nMItyJaec. Pacniag yactuil. Ynpyrue CTOIKHOBEHHUS YaCTHLI.

Teopust mosst

3apsia B DJIEKTPOMArHUTHOM Ioj€. YeThIpeXMEPHBIM MOTEHIMAN TOJIA.
VYpaBHeHus [BWKEHMs 3apsia B ToJie, KamuOpoBO4Has (TpagueHTHAas)
WHBAPUAHTHOCTH. TeH30p AnekTpoMarHuTHOTO ToJisd. [IpeobpazoBanue Jlopenia
1St 11oJis1. IHBapuaHThI 1oJIsl.

JlelicTBue TS DJEKTPOMArHUuTHOIO T10JIA. YpaBHeHUs
AJEKTPOMArHUTHOTO MOJisl.  YeTbIpeXMEpHbIM BEKTOP TOKA. YPaBHEHHE
HEeInpepbIBHOCTU. [IMOTHOCTE M NOTOK 3Hepruu. TeH30p S>HEPrUU-UMITYIIbCA.
TeH30p dHEPrUU-UMITYJIbCA HIEKTPOMArHUTHOIO ITOJIA.

[TocrosiHHOE 3JIEKTPOMAarHUTHOE ToJIE. 3aKkoH KymoHna.
DJIEKTPOCTATUYECKAsI SHEPTUS 3apsiA0B. (UMOIBHBIN MOMEHT. MyJIbTUIIONIBHBIE
MOMEHTBI. CHCTEMA 3apAI0B BO BHEIIHEM moJie. [I0CTOSSHHOE MarHUTHOE TOJIE.
MarnutHbeii MOMEHT. Teopema Jlapmopa.

DJIEKTpPOMarHuTHbBIE BOJIHBL. BosHOBOe ypaBHeHue. I[Lmockue BOIHBI.
MoHoxpomarnueckass  1uiockasgs  BoiHAa.  CHEKTpallbHOE  pas3JiOKEHHUE.
[TonspuzanmoHHbIE XapaKTEPUCTUKHU W3J1y4YCHUS. Paznoxenue
AIEKTPOCTATUYECKOTO TOJIA.

[lone  ABWKymMXCS — 3apsAdOB.  3ama3[bplBalOIIME  MOTEHIHUAIBL.
[Torennuansl JIluenapa—Buxepra. M3inyuenue s3nekTpoMarHuTHbIX BOJIH. [loe
CUCTEMBI 3apsA0B Ha JAJICKUX pPACCTOSHUAX. MYyJbTUIIONBHOE U3IIyYEHUE.
Nznyuenue ObIcTpoaABHKYILErOCs 3apsiaa. PaccesHue cBOOOAHBIMU 3apsiIaMHU.



JIB>KeHHe YacTHIlbl B TpaBUTAMOHHOM Tosne. Merpuka. KoBapuantHoe
nuddepenuupoBanre. Cumonbsl Kpuctoddens. JleiictBue misi yacTulbl B
IPaBUTALIMOHHOM IIOJIE.

YpaBHEHUS TPABUTALMOHHOIO MOJiA. TeH30p KpuBHU3HBL. JlenicTBHE Ui
IPaBUTALIMOHHOTO MOJIsA. TE€H30p SHEPrUU-UMITYJIbCa. Y paBHEHUSI DUHIITEHHA.

HepenaruBuctckuil mpenen ypaBHEHUM OWHINTEWHA. 3akoH HproToHa.
L{eHTpallbHO-CUMMETPUYHOE IpaBUTALIMOHHOE nojie. MeTpuka [IBapummu nbaa.
['paBuTalMOHHBIN KOJIIAIIC.

Ha6mrogaembie addextet OTO B HBIOTOHOBOM U TMOCTHBIOTOHOBOM
NpUOIMKEHUN (TPaBUTALMOHHOE KPACHOE CMELIEHUE, OTKJIOHEHHE JIydya CBETA,
3a/lep)KKa CHUTHAJIa, MPELEcCHs TUPOCKOMa, Ipeleccuss OpOUT IUIAHET).
['paBUTanIOHHBIE JINH3BI.

PenstuBucrckas kocMmosiorusa. OTKpbITas, 3aKpbITasi U IJIOCKask MOJICIIH.
3akoH XaO6Oma. Pacmmpenue BceneHHOM Ha paavaiiiOHHO-IOMHHHPOBAHHOM,
MBUJIEBUIHOM U BaKyyM-JIOMUHAPOBAHHOM CTAIUSX.

dusnueckue Mmpolecchl B paHHeW BcenmeHHOW. 3akanka HEHUTPHUHO.
[lepBuuHbIf HyKIIeOCUHTE3. PekoMOUHaIINS, PETUKTOBBIE (JOTOHBI.

JEeKTPOAMHAMHUKA CILIOIIHBIX CPej

DJIEKTPOCTATHKA JWAJIEKTPUKOB U TMPOBOJHUKOB. JlWdnektpuueckas
IIPOHUIIAEMOCTH W POBOJIUMOCTB. TepMOIMHAMUKA TUAJIEKTPUKOB. MarHuTHbIE
cBoricTBa. [locTossHHOE MarHUTHOE 1TOJIe. MarHUTHOE MOJIE TOCTOSTHHBIX TOKOB.
TepMmoauHaMuueckue COOTHOILICHHS. Hua-, napa-, beppo- 151
aHTU(eppoOMarHeTuKH.

CBepxnpoBogHUKM. MarnutHele cBoWCTBA. CBEPXNPOBOISAIINANA TOK.
Kputnueckoe noe.

YpaBHEHUS JJICKTPOMArHUTHBIX BOJIH. YPaBHEHUs IIOJS B OTCYTCTBHUE
qucnepcud. Jlucnepcuss AMAIEKTPUYECKONM NPOHUIAEMOCTH. COOTHOILIECHHUS
Kpamepca—Kponura. [linockas MoHOXpoMmaTrhueckasl BoJIHA. PacnipocTpanenue
AJIEKTPOMArHUTHBIX BOJIH. OTpakeHUe U npeomiieHue. [[puHun B3auMHOCTH.

DNEeKTpPOMAarHUTHHIE BOJIHBI B aHU30TPOMNHBIX cpenax. Db dexter Keppa u
@apanes. IIpocrtpanctBeHHas  aucnepcus. EcrecTBeHHas — onTuyeckas
AKTUBHOCTb.

Maruutnas ruapoauHamuka. MI'J[-Bossbl. [Tpobiema nunamo.

Henuneitnas ontuka. Henuueitnas nponuiiaeMoctb. CaMooOKyCHUpOBKa.
I'enepanust BTOpO¥i rapMOHUKH.

WNonuzannonuele motepu ObICTpbIX yacTull. M3nyuenue YepeHkosa.
PaccesiHue anekTpOMarHUTHBIX BOJIH B cpefiax. PaneeBckoe paccesiHue.

MexaHuKa CIVIOWIHBIX cpel U pusnyecKkass KHHETUKA
NneanbHas )XKUAKOCTh. Y paBHEHUE HEMPEPHIBHOCTU. YpaBHEHHE Diiepa.
[Totoxk »Hepruu. Ilotok wumnynbca. CoxpaHeHUE NUPKYISIUA CKOPOCTH.
[ToTennuanpHOE OOTEKAHUE TEI: IPUCOECIUHEHHASI Macca, CHUJIa COTTPOTUBIICHHSI,
s dext Marnyca.



Bsi3kas )KUIKOCTh: ypaBHEHUS NBWKECHUS BA3KOW KUIAKOCTHU. [nccumanms
DHEPIUM B HEC)KUMAEMOM KUIAKOCTH.

ITepexon k TypOyJneHTHOCTH. HeyCcTOMYMBOCTH JTaMHUHAPHBIX TEUYEHUM.
Teopus Jlangay—Xomnda. Tumnbr atrtpaktopoB. CTpanHbsiid aTTpakTop. Ilepexon
K TypOyJIEHTHOCTH NYyTEeM YABOEHUS NEpHoJ0B. Pa3zBuTas TypOyJIE€HTHOCTD.
CrnexTp TypOyJIEeHTHOCTH B BSI3KOM HHTepBajie. KolIMoropoBckuil ciekTp.

3ByK. 3BYKOBBIE BOJIHBI. [ €eOMeTpHUecKas aKyCTHKA.

OnHoMepHOE  JBIKEHHE  CXKUMAEMOro  rasza.  XapaKTEepPUCTHUKH.
WNuBapuantel Pumana. Ilpoctas BonHa Pumana. OGpa3oBaHue ymapHBIX BOJIH.
Y napuast anuabata. Cinabbie pa3pbiBbl. Teopus CHIBHOTO B3pHIBA.

VY napHbie BOJIHBI cl1a00i1 MTHTEHCUBHOCTHU. Y paBHeHHe broprepca.

3BYKOBBIC BOJIHBI cO ciaboii nucnepcueii. YpaBaenne K/[B. Comuronsr u
WX B3aUMOJCHUCTBUE. BECCTOIKHOBUTENBHBIEC YAPHBIC BOJIHBI.

I'mpponmHaMuka CBEpXTEKyUEr )KUIKOCTU. [[ByX)KMAKOCTHOE OIIMCAHUE.

Kunernueckass teopust razoB. Kunernueckoe ypaBHeHUE bonbiMaHa.
$HS$-reopema.  TemmonpoBOAHOCTs W BS3KOCTh  ra3oB.  CuUMMeTpHH
KHUHEeTHYeCKNX Kodduiuenton. Juddysnonnoe npudmmkeHue. YpaBHEHHE
®okkepa—Ilinanka.

beccronkHoBuTENBHAS MUIa3Ma. YpaBHeHUs Biacosa. [(uanexkrpuuecas
MIPOHUIIAEMOCTh ~ OCECCTOJIKHOBHUTENIbHOM  Tuia3Mbl.  3aTyxanue Jlannay.
JIeHrMIOpOBCKHE W HOHHO-3BYKOBBIE BOJHBI. [lydukoBass HEyCTOWYMBOCTB:
TUJIPOAMHAMUYECKAA U KUHETUYECKas ctaauu. KBazuinHeHas Teopusl.

CronkHoBeHuss B 1uiazMe. MHrterpan croinkHoBeHud Jlanpay. JlnnnHa
npoOera yacTuil B M1a3Me.

KBanroBasi MexaHuka

OcHOBHEIE MHOJOXECHUS KBAaHTOBOH MEXaHUKH. [TpuHIMI
HeonpeaeneHHocTu. [lpunnun cynepno3uuuu. Omnepatopbl. [UCKpeTHBIN u
HENpEepBhIBHBIA  criekTpbl.  ['amMunbroHnMad.  CTalMOHApHBIE  COCTOSIHUSL.
[eitzenOeproBekoe mpeacrapieHre. COOTHOIICHUSI HEOTIPEACIICHHOCTH.

VpaBuenue lpenunrepa. OcHOBHBIE CBOICTBA ypaBHeHus [lIpeaunrepa.
OnnomepHoe nBuxkeHue. OgHOMEpHBIM ocuwuisgTop. IIIOTHOCTH mMOTOKA.
KBasuknaccuueckas BosHoBas ¢hyHKIus. [Ipoxoxaenue uepes 6apnep.

MowmeHT kosmmyecTBa BHKEeHHs. COOCTBEHHBIE (DYHKIIMU U COOCTBEHHBIE
3HAYEHHUS] MOMEHTa KOJIMYECTBa IBUXKEHUS. UeTHOCTh. CII0)KEHHME MOMEHTOB.
Paznoxenune Knebma—I opnana.

JIBixkenue B 1eHTpasbHOM mosie. Cdepuueckue BOJHBL. PaznokeHue
MJIOCKOM BOJIHBL. PaninansHoe ypaBHeHue [lpenunrepa. AToM Bogopoza.

Teopus BO3MylieHHM. Bo3mylieHus, He 3aBUCAIIME OT BPEMEHMU.
[Teprnonnueckue Bo3mylieHns. KBazuknaccuueckasi TeOpusi BO3MYILICHUH.

Cnun. Onepatop cnuHa. ToHKast CTpyKTypa aTOMHBIX YPOBHEH.

ToxnectBeHHOCTh 4acTull. CUMMETpUS NpPU TEPECTAHOBKE YACTHII.
Bropuunoe kBaHTOBaHWe i1 0030HOB W ¢depMuoHOB. OOMEHHOE
B3aUMOJICHCTBHE.



AtoM.  CocTosiHME€  DJIGKTPOHOB  aTroMa.  YPOBHH  DHEPTHUH.
CamocornacoBanHoe moje. YpaBHeHue Tomaca—®Pepmu. ToHKas CTpyKTypa
TOMHBIX YpoBHel. [leproanueckas cucrema Menaeneena.

JIBr>keHre B MarHUTHOM noJie. Y paBHenue llpenvnrepa st 1BH>KEHUS B
MAarHuTHOM 1oJje. [[10THOCTh TOTOKa B MATHUTHOM MOJIE.

CronknoBenus yactuil. O6mas teopusi. ®opmyna bopa. PezonanchHoe
paccestHue. CTOJIKHOBEHHE TOYKJIECTBEHHBIX YACTHUL. YIIPYro€ paccesHue Ipu
HAJIMYUU HEYNpyrux mpoueccoB. Marpuma paccesHus. Popmyna bpeita—
Burnepa.

CrarucTnueckasi pusuka

OcHOBHBIEC NPUHIUIBI CTATUCTUKKU. DYHKIUS pacnpeAesiCHUs] U MaTpulia
mnoTHOCTH. (CTaTucThyeckass HE3aBUCUMOCTh. Teopema JlmyBwis. Poub
SHEPIruM. 3aKOH BO3PACTaHUs SHTPONUU. MUKPOKAaHOHUYECKOE pacipeacsiCHUE.
Pacnpenenenne I['m6G6ca. PacmpeneneHume I'mb0Gca ¢ mepeMEHHBIM YHCIOM
YaCTHILI.

Tepmogunamuyeckue BenuuuHbl. Temmeparypa. Pabora u KoIu4yecTBO
Temia. TepMOIMHAMUYECKUE MMOTEHUUANIBL. TepMOAMHAMUYECKNE HEPABEHCTBA.
[Tpunuun Jle-IllaTtense. Teopema HepHcta. CHCTEMBI C NEPEMEHHBIM YUCIOM
yactur. CBoOojgHasi »Heprus B pacnpenenenun [ub6ca.  BriBoa
TEPMOJIMHAMUYECKUX COOTHOIIIEHUM.

TepmoaunamMuka wuAcanbHbIX ra3oB. Pacnpeaenenue  bonbrMana.
CronkHoBeHne  Mosekysn. HepaBHOBeCHBI — HAcCanbHBIM  ra3.  3aKOH
paBHOpacnpenenennsa. OTHOATOMHBINA HICAIbHBIN I'a3.

Pacnpenenennie ®epmu u bose. BoipoxkieHHbII HeanbHblil pepmu-ras.
CBoiicTBa BeliecTBa MpU OOJIBIIMX IUIOTHOCTSX. BBIpOXKIeHHBIA 003e-ras.
Konpencamus  boze—DOiiHiTeiiHa. PaBHOBECHOE  TEIUIOBOE  U3JIYyUYCHHE.
®opmyna [Tnanka. CBEeTUMOCTH aOCOTIOTHO YEPHOTO TeJa.

HewnneanbHbie ra3sl 1 KOHAEHCUPOBAHHbBIE cpeibl. DOHOHHBIE CHEKTPHI U
TEPMOJMHAMUYECKME  CBOWMCTBA Ta3a. TepMOJMHAMHUYECKHE  CBOMCTBA
MJICAIBHOTO KJIACCHUYECKOro Tra3a.

PaBHoBecue da3. Dopmyna Kianeiipona—Kimaysuca. Kputundeckas
TOYKA.

Cuctemsbl ¢ paznuuHbiMu yacturiamu. [IpaBuno da3. Ciabbie pacTBOpHI.
Cwmech uneanbHbIX ra3oB. CMmech M30TOMOB. XMMHUYECKUE PEAKIUU. Y CIOBUE
XMMHWYECKOTO pPaBHOBECHS. 3aKOH JACHCTBYIOIIMX Macc. Temiora peakiuu.
HNonu3zanmoHHOE paBHOBECHE.

Cnaboneuneanbupiii  003e-ra3z.  Mogens  boromo6oBa.  CrekTp
BO30yx1eHnil. CBepxTekyuecTb. KBaHTOBBIE BUXPH.

Teepabie Tema. Kpucrammmueckune crpykrypsl. [loBepxHocts Depmu.
3onHas cTpykTypa. KBaznuactuiipl.

Konebanust pemerku. Teopust ympyroctd. 3BYK B TBEPHABIX Teax.
[Ipomeccrt pacnaga u ciusaus GoHOHOB. Paccessnue (OHOHOB Ha TPUMECSX.
Kunernueckoe ypaBHenue s GoHoHOB. TermmonpoBoHOCTb.



CepxnpoBogumoctb. Kynepockoe cnapuBanue. Teopus bapamna—
Kynepa—Illpuddepa (bKIL). Teopus Jlongonor. Teopust 'un3oypra-Jlannay.
Toxk, KaJTMOpOBOYHAS WHBapHAHTHOCTb, KBAaHTOBaHHE MOTOKA.
CBepXImpoBOJHUKH MTEPBOT0 U BTOporo poja. dddekrt [Jxo3edcona.

Onykryaruu.  Pacnpenenenme ['m66ca. ®DaykTyallud  OCHOBHBIX
TepMoauHamMuueckux BennuuH. @opmyna [lyaccona. Bpemenunsie daykTyaruu.
CuMMeTpund KUHETUYECKUX KOod(PPuimeHToB. DIyKTallMOHHO-IUCCUTIATUBHAS
TeopeMa.

@dazoBple mepexoasl BToporo pona. Teopus Jlammay. Kpurnueckue
uHACKCHl. MacmrTabHas HHBApUAHTHOCTh. @DIyKTyallun B OKPECTHOCTH
KPUTHYECKON TOYKHU.

KBanToBasi Teopus moJie

KBanToBanue cBoOOHBIX Mose. CUMMETpUM JIarpaH)XMaHa U TeopeMa
Herep. Anrebpa tokoB. Jluckperasie cummerpuu. CPT Teopema U CBsA3b ClIMHA
CO CTaTUCTUKOM.

KBanrtoBas snektponnnamuka. [IpaBuna ®deitnmana. [lepeHOpMUPOBKH.
ToxnectBa Yopna—Takaxamm.

KBaHTOBO-2/IEKTPOJMHAMUYECKHE PAcueThl: KOMNTOH-2QdekT, €', €
AHHUTWIALMS, poXKIeHue map. TopMo3HOoe wu3IydyeHHe U uHpakpacHas
KaracTpoda. AHOMaJIbHBIA MarHUTHBIA MOMEHT AJIEKTpOHA. JISMOOBCKHIA CIIBUT.

IIpencraBnenne Yemnena—Jlemana. @opmyna Jlemana—CumaHuynka—
[MumMepmaHa. AHQJIMTUYECKHME CBOWMCTBA aMIUIMTyZ paccesHus. lIpaBuna
Kytkockoro. [IpaBuna Jlanaay ajis ocobeHHocTel (heiHMaHOBCKUX IMarpaMM.

Penopmrpynna. b -pyHkuus u aHomanbHblie pazMepHocTH. OnepaTopHoe
pasyioxkeHne. AHOMaJIbHBIE PA3MEPHOCTH COCTABHBIX ONIEPATOPOB.

Kamu6poBounsie Teopun nons. KBanrtoBanue no ®anneeBy—Ilonosy u
nyxu. ToxnectBa CnaBHoBa—Teiniopa. KBaHTOBas XpoMOAWHAMHKa U
acUMITOTHYECKasi CBOOO 1.

CrnoHTaHHOE HapylIEeHHWE CUMMETPHH, Teopema [ oJACTOyHa, sSBJIEHUE
Xwurrca.

KBapkoBast mosienb. CrieKTpOCKONUS aipOHOB M COCTABIIIONINE KBAPKH.
Yapmonuit, 60TTOMOHHIA.

KX/ u xupanpHasgs CUMMETpHUsl CHUJIBHBIX B3aumonaeucTBuil. YacTtnuHoe
COXpPAaHEHHE AaKCUAJIbHOTO TOKA. I[IMOHBI Kak TOJICTOYHOBCKHE YACTHUIBI.
Kupanpnas anomanus Annepa—>benna—/[>xakuBa.

CranpaptHas Mmozaenb. W- U Z-0030HbI, MX paciajibl. XUITCOBCKHUI O030H.
[Toxonenus nenToHOB U KBapkoB. Martpuna Kabnu66o—Kobasmm—Mackasa.

b -pacnam HeliTpoHa, pacmaj MIOOHA, pacmajbl TSHKEIBIX KBapKOB.
HenenTonnsle cnabpie pacmabl.

Hapymenue CP-unBapuanTHOCTH. OCHMIUIALMN HEUTPAIbHBIX KAOHOB U
TSKEJBIX ME3OHOB.

['mybokoHneympyroe paccessHue W MapTOHHAs Mojenb. HapyieHnue
CKeWNIMHTa W YypaBHEHHs HBomioiuu [ 'puboBa—IJlunaroa—/lokmmiepa—



Anrapennun—Ilapusu. €', € aHHUTHIALMA B aApOHBL POKIeHHE aIPOHHBIX
CTPYU U CYLIECTBOBAHUE ITHOOHOB.

Tomnosiornueckue cBoucTBa Teopuu Toid. WMHcTanToHBL. MOHOMONMM
Xoodpra—Ilonskosa. JleiictBue HoBukoBa—Beca—3ymuno—Burrena.

Bue cranmaptHOl Mojenu: BeNMKOE OOBEAMHEHHWE, pachajl MPOTOHA,
OCLWJIISIIUU HEUTPHHO.

Cynepcummerpusi. Cynepnons. CynepcUMMETPUYHBIE JIarPaHKUAHBI.

®opmanusm bexkn—Py>—Cropa—TrotuHa. Teopembr 00 OTCYyTCTBUH
IIEPEHOPMUPOBOK.

@wuszuka yactull u paHHss Bceenennas. Kocmomnorumueckue ¢azoBbie
nepexoapl. TeMHass MaTepusi, OrpaHUYCHUSI HA CBOMCTBA MACCUBHBIX HEUTPHUHO.

@a3osble nepexoasl B KX/I. KBapk-riarooHHas ruiazma.
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