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Coaep:xaHue nporpaMmmbl

1. ®usnyeckue 0CHOBBI MEXaHUKH

1.1. Dnemenmot Kunemamuxu

[IpocTpaHCTBEHHO- BpeMeHHbIe OTHOIIeHUsA. Cuctema otyera. CKalsipHbIE U
BEKTOpHBIC (Ppu3nueckrue BeIMUYUHBL. OCHOBHBIE KHHEMATHYECKHUE XapaKTCPUCTHUKH
IBoKeHUsT 4dacTull. O cMbICIe NPOU3BOJHONM M HHTErpajga B MPUIOKEHUU K
buznyeckum 3amadyaM. CKOpOCTb M YCKOPEHHME YacTHIbl NpPH KPHUBOJWHEHHOM
JBUKCHHUU. [[BMKEHHE YaCTHLBI MO OKPYXHOCTH. YTJIOBass CKOPOCTb W YTIIOBOE
yckopenue. [loctymnarenbHoe U BpalaTelbHOE JBIKEHHUST a0OCOIFOTHO TBEPJOTO Tea.

1.2. Dnemenmol ounamuku wacmuy

ITousiTe cocTosSHUA YacTHIEI B KiIacCMYeCKOM MexaHuke. OcHOBHas 3ajiaua
nuHaMmuku. [lepBbeiii 3akoH HproToHa. IloHATHE HMHEpUHMATIBHOM CUCTEMBI OTCUETA.
Macca. YpaBuenue nuxenus. Tpernit 3akoH Hprotona. CoBpeMeHHass TpPaKTOBKA
3akoHOB HproToHa. ['paHUIlBI MPUMEHUMOCTH KJIACCUYECKOI0 CIOco0a OMUCAHUS
JIBUKCHUS YACTHII.

1.3. 3axkonwl coxpanenus 6 mexanuke

3akoH coxpaHeHMs ummyibca. LleHTp macc. 3aKOH JBUKEHMS LIEHTpa Macc.
PeaktuBHOE nBMkEeHME. MOMEHT uMnyiabca. MOMEHT CHIIbl. Y PABHEHHE MOMEHTOB.
3aKOH COXpAHEHHUSI MOMEHTa MMIMYJbCa. [[BUKEHHE B LIEHTPAJIbHOM TMOJIE. 3aKOHBI
Kermepa.

Pabora. MomHocts. Kunernueckas sHeprus. KoHcepBaTuBHbIE U
HEKOHCEpBAaTUBHbIC CWJIbI. [loTeHIMaNbHAs >HEPrUsi U SHEPrUsl B3aUMOJCHCTBHS.
BrayTpennss sHeprus. 3aKOH COXpaHEHHUS dHEpruu B MexaHuke. OOmedru3ndecKuii
3aKOH COXPAHEHUsS SHEPruu. 3aKOHbI COXPAHEHUS M CHUMMETPHUS MPOCTPAHCTBA U
BPEMECHHU.

1.4. Ilpunyun omnocumenvHocmu é MexaHukKe

[Tpuniun otHocutensHocTH ["anmunes. [Ipeobpasoanus ["anunes. IaBapuaHTh
npeodpazoBanus. OnucaHue NBHKEHUS B HEMHEPIUAIBHBIX cUcTeMax oTdyera. CHIIbI
uHepuud. ['paBuTanimonHas Macca. DKBUBAJIECHTHOCTh MHEPTHOM M TPaBUTALIMOHHOM

Macc.



1.5. Dnemenmul peramusucmckoi OunHamuKku

[IpyHIMIT OTHOCHUTENBLHOCTH B PEISTUBUCTCKOW MexaHuke. IIpeoOpa3zoBanue
JlopeHnia it KOOpAMHAT U BPEMEHU U UX CIEACTBUSA. PENSITUBUCTCKUN HMITYJIBC.
MHBapuaHTHOCTh YpaBHEHWI JIBH>KEHHSI OTHOCUTENBHO NpeoOpazoBanuii JlopeHua.
[TonHast sHeprust yacTUUbl. YeTbIpEXMEPHBIM BEKTOP SHEPIUH - UMITYJIbCA YACTHULIBI.
3aKOH COXpaHEHHs YEThIPEXMEPHOTO BEKTOPA SHEPruU - UMITyJbca. CTOIKHOBEHUS
PEJSITUBUCTCKUX YaCTHII.

1.6. Dnemenmut mexanuku meepoozo mena

VYpaBHEeHUs1 ABMKEHUS M paBHOBecHs TBepAoro rtena. lloHsTtwe cratmyecku
HeonpeelIeHHbIX cucTeM. KnHeTnueckas 3Heprusi TBEPAOro Teja, COBEPIIAOIIErO
MOCTYNATEIbHOE U BpPAIllaTEIbHOE ABMKEHHUS. Y PAaBHEHUE JIBUKEHUS TBEPIOrO Tea,
BpalIalOUIErocs BOKPYTI HEMOJBHKHOM oOcH. MOMEHT HMHEepUUU TBEpPJAOro Tea
OTHOCUTENBHO ocu. I'mpockon. [Ipeneccus rupockoria.

1.7. dnemenmut mexanuxku cnaiowiHbIX cpeo

OO01me cBOMCTBA ra3oB U KUIKOCTeW. KuHeMaTHueckoe OnMcaHue IBUKEHUS
KUIKOCTH. BektopHbie noss. [IoTOK ¥ LUKy BEKTOPHOTO MOJsA. Y pPaBHEHHS
JBUKEHUS W paBHOBECHS KHUIKOcTU. MaeanbHas xxuakocts. CTalMOHAPHOE TEUEHHE
WJICaJIbHOM KUJIKOCTH. Y paBHEeHUE bepHyuim.

Bszkas xuakocts. Cuiibl BHyTpeHHEro TpeHusi. CTallioOHapHOE TEYEHUE BA3ZKOU
KUIAKOCTU.  3aKOHbI  THAPOJMHAMUYECKOrOo  moaodus.  ['mapoauHaMuyeckas

HEYCTOWYUBOCTH. [loHSTHE O TypOyJIEHTHOCTH.

2. ®du3nka KoJieOaHui U BOJH

2.1. Kunemamuxa 2apmoHuueckKux Koieo0anuil

AMIUTUTY 1A, KpyroBas 4actoTta u (ha3a rapMOHUYeCcKuX kosebanuil. CroxxeHue
CKaJISIpHBIX M BEKTOpPHBIX KojneOanmii. buenus. durypsr Jluccaxy. Bekxropnbie
nuarpamMmbl. KomriiekcHas opma mpeacTaBieHusi TApMOHHYECKUX KOJIeOaHU.

2.2. I'apmonuyueckuii 0CUUIIAMOP

JIBroKkeHre CHUCTEMbI BOJIM3M YCTOMYHMBOTO TOJIOKEHHsI paBHOBecHs. Mojenb
rapMOHUYECKOT0 OCIUIUIsITOpa. [IpuMepbl rapMOHUYECKUX OCIUJUISITOPOB: MAsITHUK,

Ipy3 Ha TpYXXUHE, KojieOaTenbHbI KOHTYp. CBOOOIHBIE 3aTyXarolue KoJeOaHus.



Koaddunument 3aryxanus. Jlorapupmudeckuii AeKpeMeHT. DHEPrusi FTapMOHUYECKOTO
ocumunsitopa. JJoOpoTHOCTR. [ToHATHE O CBA3aHHBIX TAPMOHUYECKUX OCITUIUIATOPAX.
Hopmanbsubie konebanus (MOIbI).

2.3. AnzapmonuuecKkue Kojedanus

Henunennbii OCLUJLIATOP. dusnyeckue CUCTEMBI, coaepxKalume
HenuHeHocTh. [IpeoOpa3oBaHne M JETEKTUPOBAHHME DJIEKTPUUYECKUX KOJICOAHMI.
ABtokoneOanusi. OOpaTHas cBsA3b. Perenepanus. YciaoBue C€aMOBO30YKIICHUS
kKojiebanuii. Ponp HenmmHelHocTH. da3zoBas IUIOCKOCTh TeHepatopa. IlpenenbHbie
nuKIibl. [IoHATHE O pelaKkCallMOHHBIX U MApaMETPUUECKUX KOJICOAHUSIX.

2.4. Boamnoewle npoueccol

BomnoBoe  aBwkenme.  Ilmockas  cranmonapHas — BonHa.  [lmockas
CHHYCOHaJIbHAs BOJIHA. beryiue u crosiune BOaHbI. [{JIMHa BOJIHBI, BOJIHOBOUW BEKTOP
u ¢aszoBas ckopocTh. CKaJisipHbIE U BEKTOpHBIE BONHBL. [lonspuzamnus. OnHomepHoe
BOJJHOBOE ypaBHEHHE. YTIPYTHEe BOJHBI B ras3ax, >KHAKOCTAX M TBEPAbIX TeEJax.
DHepreTuyecKue XapakTEPUCTUKU yIIPYrux BoiH. Bektop YMmoBa. IloBenenne 3Byka

Ha TpaHulle pasfena IByX cpel. [lonsTtue 06 yaapasix BosHax. Jddekt Homnepa.

3. MoaekyasipHasi puzuka U TepMOJIMHAMUKA

3.1. Dnemenmot MoNEKyNAPHO-KUHEMUUECKOU MeOpUU

Makpockonudyeckoe coctosinue. Ddusznueckue BETUYUHBI U COCTOSIHUS
busznueckux cucrteM. MakpOCKONMYECKHe TMapaMeTpbl KaK CpeaHHEe 3HAuYCHHUS.
TermnoBoe paBHOBeCcHUsl. MOIENb UACATBHOTO ra3a. Y paBHEHUE COCTOSIHUSA UJIEATHBHOTO
raza. [londarue o Temneparype.

Asnenuss mnepenoca. Juddysus.  TemmomnpoBomnocts.  Koaddurment
mupdy3un.  Kosdpdumument  remnonpoBoaHOocTH.  TemmepaTypOrpoBOIHOCTb.
Hubdy3us B razax, XKUAKOCTSIX M TBEpAbIX Tenax. Bsskocts. KoadduimeHTs
BSI3KOCTH I'a30B U )KUIKOCTEM.

3.2. Dnemenmul mepmoouHamuxu

IlepBoe Hawano TtepMoavHaMHuKH. BHyTpeHHsss sHeprusa. VHTeHCHBHBIE U
AKCTEHCUBHBIE TapameTpbl. OOpaTUMble M HEOOpaTUMBIE MPOIECCHl. DHTPOIHUS.

BTOpOG Ha4YaJI0O TCPMOJIHMHAMMUKH. TepMOI[I/IHaMI/I‘-IeCKI/Ie MNOTCHIOUAJIBI M YCJIOBUA



paBHOBECHUS. XMMUYECKUN MOTEHIMA. Y CJIOBUS XMMHUYECKOTO paBHOBecus. Llukin
Kapno. MakcumanbHbIN K.I1.J. TEIJIOBOM MAIIUHBL.

®a3bl 1 ycioBus paBHoBecus ¢da3. TepMoauHaMuKa TOBEPXHOCTH pa3jiena AByX
da3. I[loBepxHOCTHBIE 3HEeprusi W HaTsDkeHHWe. Kamwuisapaeie sBienus. da3oBbie
npeBpameHus. PaszoBele auarpammbl. YpaBHeHue Kianeitpona- Knaysumyca.
Kputnueckas touka. M3otepmbl Ban-nep-Baanbca.

3.3. Dyukyuu pacnpeoeneHus

Mukpockonuyeckue — mnapameTpbl. BepostHocTh W — (IayKTyaruu.
Pacnpenenenne  MakcBemna.  CpefHsii  KMHETUYECKash JHEPryus  YacCTHUIIBL.
Pacnpenenenne bonpnmana. TemioeMKOCTs MHOTOATOMHBIX Ta30B. OrpaHU4EeHHOCTh
KJIACCUYECKOU TEOPUHU TEMIIOEMKOCTH.

3.4. Dnemenmul huszuueckoil KuHemuku

JlokanpHOE M HENoONHOE paBHOBecue. PenakcallMOHHBbIE sBIIeHUS. Bpemena
penakcalyy pa3aIudHbIX MPOIECCOB MPUOIMKEHHS K TEIJIOBOMY PaBHOBECHIO.
bpoyHoBckoe nBumxkeHue. CBs3p auddy3sun ¢ OpOYHOBCKUM  JIBHOKCHHEM.
UyBCTBUTENBHOCTh U3MEpPUTENbHBIX NpuOopoB. [llymbl. TloHaTtue o npuHIMIE
Omnzarepa. [lonsaTHe 0 nepekpecTHbIX 3P PerTax.

3.5. Pacnpeodenenue I'uooca

Mopnens cuctembl B TepMmocTaTe. KaHonuueckoe pacmpenenenue [ud6ca.
CTaTUCTUYECKUN CMBICIT TEPMOJUHAMUYECKHUX TMOTCHIMAIOB U TeMIepaTtypbl. Posb
cB0OOHOM 2HEepruu. Pacnipenenenne ['mnb6ca aisg cucTeMbl ¢ MEPEMEHHBIM YUCIOM
YacTUILl. DHTPOMNHUS U BEPOSATHOCTh. OnpeesieHne YHTPONIUUA PABHOBECHONW CUCTEMBI
yepe3 CTAaTUCTUYECKUN BEC MAKPOCOCTOSHUSL.

CrarucTuyeckoe ONHCAaHUE KBAHTOBOW CUCTEMbl. Pasznmuuue  Mexmy
KBAHTOBOMEXAHUYECKOUN M CTATUCTUUECKON BepoaTHOCTAMMU. [I[punumun HepHera u ero
cnencrusi. KBantoBble naeanbsHble ra3sl. OyHkuuu pacnpenenenue bose u Gepmu.

3.6. Ilopaook u becnopadok é npupooe

DHTpONUs Kak KOJIMYECTBEHHAs Mepa XaoTWYHOCTH. [IpuHuMNI BO3pacTaHud
sHTponuu. [lepexo oT mopsiaka Kk 6ECTOPSAIKY B COCTOSIHUU TETJIOBOTO PABHOBECHSI.
Pons dazoBeix mnepexonoB. bmwxkHuil u naneHuil nopsgok. Ilapamerp mnopsika.

KoopainHanMOHHBII W OPHEHTALIMOHHBIA MOPSAKA. BO3HMKHOBEHHE JaJbHETO



nopsiaka. JKunkue kpucramibl. Kpucramnuueckas pemetka.  CTpykTypHOE
ynopsiioueHne KpuctamwioB. [loHsatue o mMarmutHOM mnopsiake. HeynopsimoueHHbie
MaKpOCHCTEMBI.

MakpocucTteMbl Bialid OT paBHOBeCUsA. OTKPBIThIE AUCCUIIATUBHBIE CUCTEMBI.
[TosiBneHne caMoopraHu3alii B OTKPBITHIX CUCTEMAaX U MpeBpalleHne Qykryanui B
Makpockonuyeckue 3pdextol. Pons HenuneitHoctu. [lonarue o oudypkauusx. Uneu

CUHCPICTUKU.

4. DJIeKTPUYECTBO U MATHETU3M

[IpenMer KIIacCHMYECKOM DSJIEKTPOJMHAMHUKH. OJIEKTPUYECKHM 3apsii U €ro
TUCKpeTHOCTh. Wnes OmuskoneiicTBus. ['paHunpl NPUMEHMMOCTH KJIACCHUYECKOU
ANEKTPOANHAMHUKHU.

4.1. Inekmpocmamuka

3akoH Kynona. HanpsbkeHHOCTs — anekTpuueckoro  nosist.  [IpuHnumn
CYNEPHO3ULIANA. DNEKTPUUECKUN AUNO0JIb. OCHOBHBIE YPAaBHEHHUs JJIEKTPOCTATUKU B
Bakyyme. IloTok u  UmMpKymsiuuMs — 3leKTpocTaTuueckoro mois. PaGora
AIEKTPOCTATUYECKOTO MOJisA. [loTeHIHam 3JIeKTpOCTaTUYECKOTO TOJIL U €r0 CBSI3b C
HaIIpsKEHHOCTHIO.

W ieanbHb1i IPOBOAHUK B 3JIEKTPOCTATUUECKOM TT0J1€. [IOBEpXHOCTHBIE 3apsiabl.
['pannuHbBIE YCIIOBHS HA NMOBEPXHOCTH paslieiia "WIealbHbIA MPOBOJHUK - BAKYYM'.
DNEKTPOCTATHYECKOE MOJIE B OJOCTH UACATBHOIO IPOBOJAHMUKA. DIIEKTPOCTATUUECKAS
3amura.  Koap@uuueHTbl eMKOCTM M B3aUMHOM  €MKOCTH  IPOBOJHHUKOB.
Konnencatopbl. EMKOCTh KOHAEHCATOPOB.

OHeprusi B3aUMOJEUCTBUS 3JIEKTPUYECKUX 3apAOB. OHEPrusi CHCTEMBI
3apsDKEHHBIX TPOBOJHUKOB. ODHEPrus 3apsHKEHHOro KoHAeHcaropa. lInotHocTts
DHEPI'UH NIEKTPOCTATUYECKOTO TOJIA.

4.2. Dnekmpocmamuueckoe none é geujecmee

[Imockuid KOHAEHCATOP C JUDJICKTPUKOM. ODHEPrusl JUWIOJISA BO BHEIIHEM
aneKTpocTaTuyeckom noste. Iomspusanns gusnexrpuka. [lonsipuszanronsusie 3apsabl.
[Tonsspu30BaHHOCTh. DIEKTPUUECKOE CMENIEHUE. JU3IeKTpuiecKasi NPOHULIAEMOCTb.

OCHOBHbBIE YpaBHEHHUS OJJIEKTPOCTATUKH JUAJIEKTPUKOB. [ paHUYHBIE YCIIOBHS Ha



NOBEPXHOCTU pazfena 'IUANEKTPUK-IUIIEKTPUK" U '"TPOBOJHUK-IUDIEKTPUK'.
[[10THOCTH 3HEPrHUM 3IEKTPOCTATHUYECKOIO MOJII B JUAJIEKTPUKE. BHYTpeHHsS u
CBOOO/THASI SHEPT U AUDJIEKTPUKOB BO BHEIIIHEM JIEKTPOCTATUYECKOM I10JIE U YCIOBUSA
TEPMOJIUHAMHYECKOTO PaBHOBECHSL. DIEKTPOCTPUKIIUS. IIpe302neKTpUKH.
CerHeTodNeKTPUKU. DIIEKTPETHI.

4.3. IHocmosauHblii 31eKmpuieckuii mox

YcnoBua cymecrBoBaHus ToKa. [IpoBogHukm u  wm3ossitopel.  Paspsiaka
KoHJeHcaTopa. 3akonbl OMma u J[xoyns-Jlenna B siokanbHOM ¢opme. CTOpoHHME
cuibl. D.J1.C. Uctounuku 2./[.C. 3akon OMa 1151 3aMKHYTOH 1I€NU U y4acTKa LIENH,
cozxepxkamero uctoyHuk O.J[.C. 3aKOH COXpaHEHHs SHEPIUM I 3aMKHYTOM LIETIH.
[IpaBuna Kupxroda.

DJIEKTPONPOBOJIHOCT, ~ METAUIOB.  Hocutrenn  Toka B~ MeTajlIax.
OJNEeKTpONpPOBOAHOCT,  KaK  BbIHYXJIeHHas  qud¢ysus.  HegocraTouHocTh
KJIACCUYECKOM  AJIEKTPOHHOM  TEOpHUH.  OJIEKTPOHHBIE  TEIUIOEMKOCTH U
TEIUTONTPOBOHOCTb.

DJeMEeHTbI 30HHON TEOpUHU KPUCTAJUIOB. DIIEKTPOHHBIN (pepMu-Ta3 B MeTae.
Hocuremn TOoka Kak KBa3W4yacTULBl. 30HHAs CTPYKTYypa DHEPIETHYECKOrO CIIEKTpa
DJIEKTPOHOB. YPOBEHb M MOBEPXHOCTh Pepmu. YUYHCIO MU IUIOTHOCTH YHUCIIA
JIEKTPOHHBIX COCTOSSHMM B 30HE. 3allOJHEHUE 30H: METAJUIbI, JMDJIEKTPUKH U
MOJYIPOBOAHUKHU. DIEKTPONPOBOAHOCTh MOIYHNPOBOAHUKOB. [IoHATHE O NBIPOYHOM
npoBoAUMOCTH. COOCTBEHHBIE W NPUMECHBIE MONYNpOBOAHUKHU. [loHATne op - 0
nepexone. TpaH3ucrtop.

DJIEKTPUYECKHUM TOK B BaAKyyMe. TepMOIIIEKTPOHHAS DMUCCHS. DJIEKTPUUECKUI
Tok B Traze. llpomecchl HMOHM3aUMUM U PEKOMOMHALMU. DIJIEKTPOIPOBOJHOCTH
c1abOMOHU3MPOBaHHBIX ra30B. [lonsTue o mnasme. [lnazmennas yactora. [lebaeBckas
JUTMHA. DJIEKTPOITPOBOIHOCTH IUIA3MBI.

SABneHue cBepXnpoBOAMMOCTH. KynepoBckoe cHapuBaHUE 3JEKTPOHOB
IToHsTHE O BBICOKOTEMIIEPATYPHOM CBEPXIPOBOAUMOCTH.

4.4. Maznummnoe none

Cuna Jlopenna. Cuiia Amniepa. MaruutHas UHAYKUMS. J[BUKEHUE 3apsiKEHHBIX

JactTun B JJICKTPHYUCCKOM W MArHUTHOM  IIOJIAX. OcHOBHBIE YpaBHCHU:A



MarHeToCcTaTuku B BakyyMme. [IOTOK M UMPKYJIAUS MArHUTHOTO MOJS. MPUHIIMI
CYHEPIIO3ULAN IJISI MATHUTHOTO TOJIS.

MarnuTtHoe noJje npsSMOJIMHEWHOTO IPOBOJIHUKA ¢ TOKOM. 3akoH buo- CaBapa.
BuToOK ¢ TOKOM B MarHUTHOM T110J1€. MOMEHT CHJI, IEMCTBYIOIININ HA BUTOK C TOKOM B
MAarHuTHOM I0ji€. MarHuTHbIA MOMEHT. DHEPTrHs BUTKAa C TOKOM BO BHEIIHEM
MAarHuTHOM IIOJI€E.

MarauTtHoe moJsie IIuHHOTO cosneHouaa. KoadduimenTsl MHAYKTUBHOCTH U
B3aMMHOW MHAYKTUBHOCTH. MarHuTHOE MOJIE 1 MAarHUTHBI MOMEHT KPYTrOBOT'O TOKA.
OnektpomaruuTHass WHAyKOus. [lpaBuno Jlenua. SIBneHus caMOMHIAYKUIHMHM MpPH
3aMBIKaHWH U Pa3MbBIKAaHUM SJICKTpUUeckor 1enu. dirokcMerp. MarauTHast SHEprust
ToKa. [IIOTHOCTH SHEPTrUU MAarHUTHOTO MOJISI.

4.5. Maznummnoe none 6 éewecmee

JIMMHHBIA ~ coJleHOMJ C  MarHeTukoM. HamarHnuumBaHue  BELIECTBA.
Monekynsipuple Toku. HamarHndyeHHOCTb. HamnpsykeHHOCTh MArHUTHOTO IIOJIS.
MarauTtHas npoHUIaeMOCTb. OCHOBHBIE YPaBHEHHSI MAarHETOCTAaTUKU B BEILECTBE.
['paHn4HbBIE YCIIOBHS Ha MOBEPXHOCTH pa3jieia JBYX MarHeTUKOB. [IIOTHOCTH 3HEpPTUH
MMOCTOSTHHOTO MarHUTHOTO ToJisl B BeniectBe. MaruutHeie uenu. Marneruku. [lapa-,
nua-, hbeppo-, anTupeppoMarHeTuku. DJIEeMEHThl Teopun (eppomarHeTusma. Touka
Kropu. JlomenHas cTpykrypa. TexHudueckas KpuBasi HAMarHu4nBaHus. BHyTpeHHsIS 1
CBOOO/IHAsI SHEPTHUsl MAarHETUKOB BO BHEITHEM MarHUTOCTATUYECKOM I0JI€ U YCIOBUS
TEPMOJIMHAMHYECKOTO  paBHOBecHs.  MarHuTOCTpuKIMs  (eppOMarHETUKOB.
MarauTHbIA METOT OXJIAXKICHHUS.

4.6. Ypasnenus Makceenna

@apazneeBcKass U MaKCBEIUIOBCKAas TPAKTOBKU SIBJIICHUSI 3JIEKTPOMArHUTHOMN
MHAYyKIMU. BuxpeBoe anexkrpuueckoe mnone. Tok cMmemenus. CucremMa ypaBHEHHM
MakcBemia B uHTerpaibHod u  auddepenimanbHol  Gopmax. CKamsipHbI U
BEKTOPHBIA MOTEHI[UAJIBI AJIEKTPOMATrHUTHOTO MOJIA. 3aKOH COXPAaHEHUS YHEPTUU IJIS
AJEKTPOMArHUTHOrO 1ojisA. [IIOTHOCTH DHEPruM  AIEKTPOMATHUTHOTO  TOJIS.
[[10THOCTh MOTOKA PHEPTUM JIEKTPOMATHUTHOTO MOJSI. DJIEKTPOMATHUTHBIE BOJIHBI.

BonHoBoe ypaBHeHne. CKOPOCTh pacCIpoCTPaHEHUS SJIEKTPOMArHUTHBIX BOJIH.



4.7. Ilpunyun omnocumenbHoCmu 6 31eKmMpPOOUHAMUKE

OneiT  Maiikenscona. He3aBHCUMOCTb CKOPOCTHM CBE€Ta OT JBUKEHUS
UCTOYHHKA. — VIHBAapMaHTHOCTH YypaBHEHM MakcBeisla — OTHOCHUTEIIBHO
npeobpazoBanuii Jlopenua. PenstuBucTckue mnpeoOpa3zoBaHUs 3apsiioB, TOKOB U
AJIEKTPOMAarHUTHBIX mojie. HMHBapuantel mnpeoOpa3zoBaHuil. OTHOCUTEIBHOCTH
paszeneHus EKTPOMArHUTHOTO TOJIS Ha AJIEKTPUYECKOE U MarHUTHOE I1OJIS.

4.8. Keazucmayuonapuoe 31eKmpomazHumHoe nosie

Ycnosus manoctu Toka cMemenus. Toku @yko. KBazucranroHapHsle sBICHUS
B JIMHEWHBIX NpOBOJHMKaX. IlepexolHble Mpolecchl B ANEKTPUUYECKUX LEMsX.
['enepaTop nepemenHoro Toka. Umnenanc. Llenn nepeMeHHOTO TOKA.

[Inockue snexkTpoMarHuTHele BOdHBL  [lonsgpusanusa. OHepreTnyeckue
XapaKTEPUCTUKHU JIEKTPOMArHUTHBIX BOJIH. Bektop [loliHTHHTa. M3mydenue qumosms.
Juarpamma HampaBieHHOCTH. Cdepruyeckue M LUIMHAPUYECKHE BOIHBI. D (deKT

I[onnepa B JJICKTPOAUMHAMUKCE.

5. BosiHOBasi onTHKA

5.1. Humepdghepenuyusn éonn

[Tpunuun cynepno3unuu g BojaH. MHTepdepeHns miockux u cepuyeckux
MOHOXpOMaTHUECKUX BOJH. OIHOMEpHas pelieTka U3 HCTOUHUKOB C(HeprUuecKUX WIn
TMHIPUYECKUAX MOHOXPOMAaTHYECKHUX BOJTH. WuTepdepenius
KBa3UMOHOXpPOMAaTHYECKUX BOJH. BiusHue HMcTouHMKa Ha MHTEP(EPEHLMIO BOJIH.
OyHKIMS  KOTEPEHTHOCTH. BpeMeHHOe W CHEKTPaJIbHOE  pPacCMOTPEHHE
UHTEepPEPEHIIMOHHBIX siBIeHUI. IHTepdhepomeTpsl.

5.2. lugppaxyusn eo1n

[Tpunun I'roiirenca - ®penens. dudpakius Ppenens. Yucno Dpenens.
Hudpakuus @paynrodepa. udpakiys Ha KPYTJIOM OTBEPCTUH, TPSIMOM TIIENIA U HA
MHOXKECTBE MapaienbHbX Imiened. [ludpakuumonnas pemerka. CHekTpaibHOE
paznoxxkenue. Paspematroniasi  cocOOHOCTh  CHEKTpPalbHBIX —  MPUOOPOB.
JudpakiuonHas pemieTka ¢ CHHYCOMJAIBbHOM mpomyckaeMocThio. Onruueckas

bunbTpalys NPOCTPAHCTBEHHBIX YacTOT. [Ipunimn ronorpadum.



5.3. Bzaumooeiicmeue 31eKmpomMazZHumHbIX 60H C 6EU{ECIEOM

Mopnens cpenpl ¢ aucnepcuen. llokasarens npenominenus. HopmaneHas u
aHoMaJbHas aucrepcuu. I'pynnosas ckopocTs. [lornomenue BoiH. [loBeneHue BoyH
Ha rpaHuue pasgena AByX cpen. [lonsaTue o BOMHOBOJAX. AHM3OTPOIIHBIE CPEIBI.
DNEMEHThl KPUCTAJUIOONTUKN. DJIEKTPOONTUYECKAE U MATHUTOOIITUYECKHE SIBJICHUSL.
DJeMEHTbl HEJIUHEHHON ONTUKU: CaMO(OKYCHPOBKA CBETA, T'€HEpalMs TapMOHUK,
napaMeTpu4ecKue MpOoILEcChl, BbIHYXJIeHHOe paccesHue. OOpallieHre BOJHOBOIO

dponra. [lonyyeHre CBEpXKOPOTKUX CBETOBBIX UMITYJIbCOB.

6. ATomMHasi M siiepHas pu3nKa

6.1. Hcmoku ocnosHbIx udeii K6aHmoeoi MexaHuku

[IpotuBopeunst knaccudyeckor puiuku. M3nyudenune yepHoro tena. Dopmyna
[lnanka st paBHOBECHOTO TEIIOBOro u3nydeHus. dorosnekrpuueckuii 3¢ ¢heKT.
CtalbuiabHOCTh U pa3Mepbl aTOMOB. [ [pUHIIMI MUHUMAILHOTO BO3IEUCTBUS B IPUPOJIC.
OtkpeiTne moctossHHOM Ilnanka. JIuHeluarsie cnekTpsl atomoB. lIpaBuino wactor
bopa. [Ipunmun coorBerctBus. OnbiT @panka u ['epua. Onwir TepHa u 'epnaxa.
Pe3oHaHChl BO B3aMMOJEUCTBUM HEUTPOHOB C ATOMHBIMHU SIAPAMUA M THOHOB C
HYKJIOHAMH.

6.2. @omonwi

OHEprusi W UMIIYJIbC CBETOBBIX KBaHTOB. Popmyna OWHINTEWHA A
dboroanekTpudeckoro 3ddekra. Dbdexr KommroHa. AHHUTHIISIUSA 3JICKTPOH-
MTO3UTPOHHOM TapHI.

6.3. KopnycKynapho-6011060ii 0yanuszm

['unoresa ne bpoitna. udpaxiys 371eKTpPOHOB U HEUTpoHOB. Mukpouactuiia B
onHoueneBoM uHTepdepomerpe. CooTHolIeHHE HeompeneneHHocTe. OreHka
DHEPTrUM OCHOBHOTO COCTOSIHUS aTOMa BOJOpOJAa W DHEPTHHM HYJIEBBIX KOJICOAHUN
ocimuisitopa.  TyHHenbHBIA 3¢ ¢ekT. BomHOBBIE CBOWCTBA MHUKPOYACTHI] U
COOTHOIIIEHUsI HeonpenesieHHocTe. Habopbl 0THOBpEeMEHHO U3MEPUMBIX BEJIUYHH.

6.4. Keanmoegvie cocmoanus

3agaHue cocTosiHUsI MUKpodacTuil. BoysiHOBass QyHKIMS U €€ CTaTUCTUYECKUMN

cMbicia. Cyneprno3uiusi COCTOSIHUM. AMIUIMTYJIbI  BeposiTHOcTed. Onucanue



IPOXOXKACHUST MHUKpPOYACTUIBI dYepe3 JByXileneBod uHTepdepomerp. Omnucanue
T paKkIi HEUTPOHOB Ha KpUcTaiie. BeposTHOCTH B KBAHTOBOM TEOPUHU.

6.5. Ypaeuenue Illlpeounzepa

Bpemennoe ypaBuenue penunrepa. Cranuonaproe ypasHenue lpenunrepa.
Cranmonapssie cocTosiHUSL. YacTulla B OAHOMEPHON U TPEXMEPHOM MOTEHIIMATbHBIX
amax. [lpoxokneHwe dYacTUlbl Haj M TOJA TMOTEHIHUAIBHBIM  OapbepoM.
["'apMOHMYECKHN OCHUAIIIATOP.

6.6. Amom

Yactuna B cepudeckn cuMMeTpuyHoM Tmonie. BomopomononoOHbie aTOMBI.
OHepreruueckue ypoBHU. l[loteHimansl Bo3OyxkaeHus U uoHU3aUU. CHEKTPHI
BOJIOPOAOINOAOOHBIX aTOMOB. IIpocTpaHCTBEHHOE pachpeneneHue IJIOTHOCTU
BEPOSITHOCTH JIJIA 3JIEKTPOHA B aToMe Boaopoaa. Mezoaromsl. [llupuna ypoBHen.

6.7. MuozornekmpouHvle amomul

Crnektp razoobpazHoro remusa. Opto- u mnaparenuil. HepasznmunmocTsb
OJIMHAKOBBIX YACTHUIl B KBAHTOBOW Me€XaHHUKE. OIBITHI IO PACCESTHUIO TOXKIECTBEHHBIX
yactull. bo3onbl u depmuonsl. [lpunnun I[laynmu. OOMmeHHOE B3amMoIeCTBHE.
CtpyKTypa 3HEpPreTU4EeCKUX YPOBHEM B MHOTOXJIEKTPOHHBIX aToMax. THUIbI CBSI3EH
AJIEKTPOHOB B aromax. llepuoanueckas cucrema anemenToB .M. Meneneesa.

6.5. Monekyna

Monekyna Boaopona. dusnueckas NpUPOJIa XUMUYECKON cBA3u. MoHHas u
KOBAJIGHTHAsI CBSI3U. JJIEKTPOHHBIE, KOJeOATEeNbHBIC M BpalllaTeIbHbIE COCTOSHHUS
MHOTOaTOMHBIX MOJIEKYJ. MOJIEKYIJISIpHBIE CTIEKTPHI.

6.9. dnekmponsvt ¢ Kpucmannax

[Tpubnuxkenue cuiibHOM M cinaboi cBsizu. Mojenb CBOOOJHBIX 3JIEKTPOHOB.
Yposenp depmu. DIEMEHTH 30HHOM T€OpUU KpucTaiuioB. @ynkuus bioxa. 3oHHas
CTPYKTYypa 3HEPTeTHYECKOTO CIEKTpa IEKTPOoHOB. [loBepxHocTh @epmu. Hucio u
IUIOTHOCTh YHWCJA 3JEKTPOHHBIX COCTOSIHMI B 30HE. 3alOJIHEHHE 30H: METaJUIbl,
JTVBJIEKTPUKU U TTOJYTIPOBOJHUKH.

SIBnenne cBepxmpoBoauMocTH. KymnepoBckoe crapuBaHHE  3IJIEKTPOHOB.
TyHHenbHbId KOHTakT. O¢dekt J[xozepcoHa u ero mnpuMeHeHue. 3axBaT H

KBaHTOBaHUC MargsuTHOI'O IIOTOKaA. IlonsTue (0) BBICOKOTGMHepaTypHOﬁ



CBEPXIPOBOIUMOCTH.
6.10. Inemenmur keanmoesoit I1eKMPOHUKU
Teopust Bo3mymieHuit s ypaBHeHus llpenunrepa. BeposiTHOCTh Tiepexofa.
DneMeHThl KBAHTOBOW TEOPHH M3IIy4YCHHS. BBIHYJEHHOE W CIOHTAHHOE M3TyYeHUE
dotonoB. Koadpdumuentst OIiHmTeitHa. TemioBoe paBHOBECHOE U3IyUYEHHUE.
[Mpuniun paboThl KBaHTOBOro TeHeparopa. OTKpbITBIM pe3oHaTop. JlazepHas

crekTpockonus. [IpunoxeHuss KBaHTOBOM IEKTPOHUKH.

7. ATOMHOe SApO

Crpoenue atomHOro aapa. Moaenu sigpa. Snepusie peakuuu. PanrnoakTiBHbIE
npeBpaiieHus saep. Peakuus saepHoro aenenus. Llennas peakuust geneHust. AnepHslii
peaktop. MHWnes OpuaepHoro peakropa. IIpoGiema HCTOYHUKOB SHEPIUH.
TepMosimepHblil CUHTE3. DHEprus 3Be3Nl. YMPaBISEMbId TEPMOSACPHBIM CHUHTE3.

Dddext Meccbaysrpa u ero IpuMEeHEHHE.
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IlepeuyeHs BOMPOCOB K IK3aMeHY:

DneMEeHThl KWHEMAaTUKH.

DJIEMEHTBI TUHAMUKH YaCTHLI.

3aKOHBI COXPAHEHUSI B MEXAHUKE.

[IpyHIMI OTHOCHUTEIBHOCTH B MEXAHUKE.
DJIEMEHTBI PEIATUBUCTCKON TUHAMUKH.
DneMEeHThl MEXaHUKH TBEPJIOTO Tea.
DJIEMEHTBHI MEXAHUKH CILUIOLIHBIX CPE/I.
KunemaTnka rapMOHUYECKHX KOJIEOAHHIA.
I"apmoHMYeCKH OCHMILIATOP.
AHrapMoHHUYECKHE KOoeOaHusl.

BoiHOBBIE TTPOLIECCHI.

DIIEMEHTBI MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUU.
DneMEHTHl TEPMOJAVNHAMUKH.

OyHKINH paCIIPEICTICHHUS.

DneMeHThl PU3NUECKON KUHETUKH.
Pacnpenenenne ['u66ca.

[Topsinok u GecnopsAI0K B IPUPO/IE.
DNEKTPUYECTBO U MATHETU3M.
DJIEeKTPOCTATHKA.

DIIEKTPOCTATUYECKOE ITOJIE B BEILIECTBE.
IToCTOSIHHBIN PTIEKTPUYECKUH TOK.

MaruuTtHOE nosne.

MarnuTtHoOe 11071€ B BEILIECTBE.

YpaBHenuss Makcseria.

[IpyHIMI OTHOCHUTEILHOCTH B 3JIEKTPOIUHAMUKE.
KBasucranuoHapHO€E 3JIEKTPOMArHuTHOE TIOJIE.
HNuTtepdepenus BOIH.

Judpakius BoJH.

B3aI/IMO,Z[eI\/'ICTBI/IC OJICKTPOMArdUTHBIX BOJIH C BEOICCTBOM.



30.

38.
39,
40.
41.
42.

McTokn OCHOBHBIX MEil KBAHTOBOH MEXaHUKH.
DOTOHBI.

KopnyckynsipHO-BOJIHOBOH Ayaiu3m.
KBaHToBBIE COCTOSIHUS.

Ypasuenue lllpenunrepa.

AToM.

MHOros1eKTpoHHbIE aTOMBI.

Monekyna.

DNIeKTPOHBI B KpHCTAILIAX.

DJleMeHTBl KBaHTOBOM aneKTpoﬁuKu.

ATOMHOE si1po.

CoBpemenHoe cocTosiHUE Nl B 00/1aCTH TEOPETUYECKON (PU3HKH.

AKTyaJ'lBHLIe 3a1a41 H HpOﬁJ’[CMbI MaTeMaTHYECKOIo MOACIMPOBAHU A

Gusnyeckux sBIEHMI.

43.

[ocnennne noctusxenus, KpynHble HayuHble OTKPbITUs U HobGenepckie MpEeMUU

B 0071aCTH TeopeTHYeCKOH (PH3UKH.

llporpamma coOTBeTCTBYCT NACIIOPTY HOMECHKIATYPBI CHELUATBHOCTCT HaYUHbIX

pPadbOTHUKOB.

Mupexrop UUDuPH ‘ f\‘rg \/LM . A.B. Munakos

Cocrasurein HPpOrpaMMabl:

AOKTOP (hu3.-mat. HayK. rpodeccop,

) Nl o C.I'. OBunHHUKOB
3aBely0IMi Kadeapoil TeopeTnueckoit o -

(l)]‘l?aﬂl(lrl U BOJIHOBBIX SIBJICHMIT



