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Copaeprxanue nporpaMmbl

1. ®u3uyecKkue OCHOBbI MEXaHUKHU

1.1. Snemenmul Kunemamuku

ITpocTpancTBEHHO- BpeMeHHbIEe OTHOLIEHUs. Cucrema ordyera. CKalnspHbIE U BEKTOPHbIE
¢u3nueckue BenuMuuMHBL. OCHOBHBIE KMHEMATHYECKHE XapaKTEPHUCTUKU JBHWXKEeHUs dacTuil. O
CMBICJIE TIPOM3BOJHOM W HMHTErpajla B NPWIOKEHWH K (uznyeckuMm 3amgadam. CKOpocTh |
YCKOPEHHUE YacTHULIbl NPU KPUBOJIMHENHOM JBW)KEHUU. [[BHYKEHHE YacTULbI IO OKPYXHOCTH.
VrinoBass CKOpoCcTh M yriioBoe yckopeHue. [locTynarenbHO€ M BpalaTEIbHOE JIBUKCHUS
a0COJIFOTHO TBEPOTO TEa.

1.2. Dnemenmut ounamuku uacmuy

[TonsiTvie cOCTOSHUS YacTULBl B KJacCUuecKol MexaHuke. OCHOBHas 3ajavya JUHAMMKU.
IlepBbiii 3akoH Hbrorona. IlonsaTue uHepnuanbHOM cHcTeMbl oTcuera. Macca. YpaBHeHue
nBukeHus. Tperui 3akoH Hprotona. CoBpemeHHas TpakToBKa 3akoHOB HproToHa. I'paHuiisi
MPUMEHUMOCTH KJIACCUYECKOTO CIIOCO0a ONMMCAaHUS JIBH)KEHUS YaCcTHULL.

1.3. 3axonsl coxpanenus ¢ mexanuke

3aKoH coxpaHeHus umnyibca. LleHTp macc. 3akoH ABHKEHUs LIeHTpa Macc. PeakTuBHOE
JIBUXKEHHE. MOMeHT uMmnyiabca. MOMEHT cuibl. YpaBHEHHE MOMEHTOB. 3aKOH COXpaHEHHUS
MOMEHTa UMIyJbca. /[BuxkeHune B IeHTpaJibHOM 1osie. 3akoHbl Kemuiepa.

Pabora. Momnocts. Kunernueckass sneprus. KoHcepBaTuBHbIE U HEKOHCEPBaTHBHbBIE
cunbl. [loTeHnmanpHas SHepruss M SHEPrusl B3auMOJEHCTBUS. BHyTpeHHsAs sHeprus. 3aKoH
COXpaHEHMs 3Hepruu B MexaHuke. OOmedusnueckuil 3aKOH COXpPaHEHUS HHEPrUH. 3aKOHBI
COXpaHEHUS U CUMMETPUS IPOCTPAHCTBA U BPEMEHHU.

1.4. Ipunyun omunocumenvnocmu ¢ Mexanuxe

[Tpunmun  otHocuTenbHOocTH [anunes. IlpeoOpazoBanus [anunes. VHBapuaHTbHI
npeoOpa3oBanusi. Onucanue ABMKEHHUSI B HEMHEPIHAIbHBIX cUcTeMax oTueTa. CHilbl MHEpLHH.

FpaBI/ITaHI/IOHHaH Macca. DKBHBAJICHTHOCTh HHCpTHOfI u FpaBHTaHHOHHOﬁ Macc.

1.5. Onemenmur penamusucmckoii Ounamuxu
[TpuHIMI OTHOCUTEIBHOCTH B PENATUBUCTCKON MexaHuke. [IpeoOpazoBanue Jlopenua

AJid KOOpAWHAT W BPEMCHU W HUX CICACTBUA. PenstuBucTcKkui HUMITYJIBC. I/IHBapI/IaHTHOCTB



YpaBHEHHMI JBWXXEHUS OTHOCHTEIBHO IpeoOpa3oBanuii Jlopenua. IlonHas sHeprusi yacTUIbL.
UYeTblpeXMEpHBIN BEKTOP SHEPIUU - MMITYJIbCA YACTUIBl. 3aKOH COXPAHEHUS YETBIPEXMEPHOIO
BEKTOPA SHEPTUU - UMITyJibca. CTOJIKHOBEHUS PENATUBUCTCKUX YACTHII.

1.6. Snemenmut mexanuku meepoozo mena

VYpaBHEHMsT JBWKEHUS M paBHOBecus TBepaoro tena. lloHatne cratudecku
HeomnpeneneHHbIx cucrteM. KuHermueckas dSHeprus TBEpAOrO Tela, COBEPLIAKOLIETO
IIOCTYIIATEJIbHOE M BPAIATEIbHOE JBWXKCHUA. YPaBHEHUE JBWXKCHUS TBEPAOro Tela,
BpaLIAIOLIEr0Cs BOKPYT HEMOABUKHOU OC. MOMEHT HHEPLIUU TBEPAOIO TEJIA OTHOCUTEIBHO OCH.
I'mpockor. IIpeneccus rupockorna.

1.7. Onemenmur mexanuku cnaowinvix cpeo

OO61ue cBoiicTBa ra3zoB U xkuakocteld. KunemaTnueckoe onucaHue IBUKEHUS JKUIKOCTH.
Bexkropaslie nosst. [10Tox 1 mUpKyIsAus BEKTOPHOIO MO, Y paBHEHUS JBUKEHUS U PABHOBECHS
xKuakocTU. MneanbHast xuakocts. CTallMOHAPHOE TEYEHHUE HMI€aTbHOW JKUIKOCTH. YpaBHEHUE
bepnymn.

Bsskast xumakocts. Cuiibl BHyTpeHHero TpeHus. CTaluoHapHOE TE4YEeHHE BS3KOM
KUAKOCTU. 3aKOHBI TUIAPOAMHAMMYECKOTO mojaodus. ['mapoauHamuueckas HEYCTOMYHBOCTb.

[TonsiTre o TypOyIE€HTHOCTH.

2. ®u3uka koJjedaHuii U BOJH

2.1. Kunemamuka capmonuueckux Kojieo0aHuil

AMIUTyaa, KpyroBas dYactota u ¢a3za rapMoHHUYecKuX Konebanuil. CrokeHue
CKaJISIPHBIX U BEKTOPHBIX KojeOaHuil. buenus. ®durypsl Jluccaxy. BekTopHbIe aAMarpaMMel.
KommuiekcHas popma mpeacTaBieHus: TapMOHUUYECKUX KOJICOaHHIA.

2.2. TI'apmonuueckuit ocyunnamop

JIBmkeHne cucTeMbl BOJIM3M YCTOWYMBOTO TIOJIOKEHHUsSI paBHOBecus. Mojenb
TapPMOHHYECKOTO OCIWIIATOpa. [IpumMepsl rapMOHUYECKHUX OCIMJUIATOPOB: MAasTHHK, TPy3 Ha

npyXuHe, KoneOaTenbHbIN KOHTYp. CBOOOIHBIE 3aTyXatolne KoueOaHusl.

Koadpduuuent 3aryxanusa. Jlorapupmuueckuii aekpeMeHT. DHEprusi TrapMOHHYECKOTO
ocruutaTopa.  JloopotHocTh. IloHSTHE O CBSI3aHHBIX TAPMOHHMYECKHX — OCIIJUIATOPAX.

Hopwmainbabie konebanus (MOIbI).



2.3. Anzapmonuueckue Konedanus

Henunuelinbii  ocumiuiatop. @PU3MYECKUE CUCTEMBI, COJEpXKAIUME HEIMHEHHOCTD.
[IpeoOpazoBaHre W ACTEKTHPOBAHUE IJICKTPUUYCCKUX KosieOaHui. ABToKoneOaHus. OOparHas
cBsi3b. Perenepanus. YcinoBue camoBo30yxeHHUs Konebanuit. Ponp nenmneliHoctu. ®aszoBas
IUIOCKOCTh reHepaTtopa. [Ipenenbubie nukibl. [loHATHE O penakcallMOHHBIX U HapaMeTPUUECKUX
KOJIeOaHUsX.

2.4. Bonnoswvle npoueccol

BonnoBoe nBwxenue. [limockas crannoHapHas BosiHA. [1nockas cuHyconanpHas BOJIHA.
berymue u crostarie BOJMHBIL. J[iMHA BOJTHBI, BOJIHOBOM BEKTOP U (pa3oBast CKOpocTh. CKaJIIpHbBIE U
BEeKTOpHbIE BONIHBI. [lonspuszanus. OgHoMepHOE BOJIHOBOE ypaBHEHHE. YTIPyrue BOJIHBI B rasax,
KUAKOCTSAX U TBEPJBIX TelIaxX. DHEPreTUYeCKUe XapakTepUCTUKU YIPYTux BosiH. Bektop YMoga.
[ToBeneHne 3ByKa Ha TpaHUIE pasnena AByX cpea. lloHsrue o6 ymapHbIX BomHaX. Dddexr

Homnnepa.

3. MoJiexkyasipHas (PM3HKA M TEPMOANHAMHUKA

3.1. Dnemenmul monekynapro-KunemuuecKoi meopuu

Makpockonuueckoe coctosHue. dusnueckre BETUUYUHBI U COCTOSHUS (PU3NYECKUX
cucteM. Makpockonuueckue napaMeTpsl Kak cpeiHue 3Hadenus. TemnnoBoe paBHoBecus. Mojenb
UJ€abHOTO raza. Y paBHEHUE COCTOSIHUS HieanbHoro rasa. [lonstue o remneparype.

SAsnenust mnepenoca. Huddysus. TemnonpoBonnocts. Koadpduument muddysun.
Koad¢unuent tenmnonpoBoanoctu. TemnepatyponpoBogHocTh. Juddy3us B razax, mUAKOCTIX
U TBepbIX Tenax. BsaszkocTs. KoadduimeHnTs! BI3KOCTH ra30B U )KUIKOCTEH.

3.2. Dnemenmout mepmoouHamuxu

ITepBoe Hauano TepMoauHaMUKUA. BHyTpeHHsIs sHEprus. IHTEHCUBHBIE U SKCTEHCUBHBIE

napameTpsl. OOpaTumMble 1 HEOOpPaTUMBbIE MPOLIECCH. DHTPOIIHSI.

Bropoe Hauano tepMoauHaMuKH. TepMOaMHAMUYECKHE MOTEHIHMAIBI U yCIOBUS PAaBHOBECHS.
XUMHUYECKUN NMOTEHIMAI. Y CI0BUSA XUMUYecKoro paBHoBecus. L{ukin Kapno. MakcumanbHbIN
K.IL.J. TEIUIOBOM MAIIWHBI.

®a3bl U ycioBus paBHoBecus ¢a3. TepmoaMHaMUKa MOBEPXHOCTH paszzena JIBYX ¢as.

[ToBepxHOCTHBIE 3Heprust U HaTsokeHue. KanmwisipHele sBieHus. a3oBble MpeBpallCHUs.



®a3zoBble quarpammbl. YpaBHeHue Kianelipona- Knaysuyca. Kpurtnueckas touxa. M3orepmsl
Ban-nep-Baainbca.

3.3. @yukyuu pacnpeoeneHus

Mukpockonuyeckne — mnapaMeTpbl. BepostHocTs 1 — ¢unykryanun. Pacnpenenenue
Makcpemna. CpenHsisi  KMHeTHMYecKass »dSHeprus vacTulbl. Pacnpenenenue bonbumana.
TemioeMKoCTb MHOTOaTOMHBIX I'a30B. OrpaHUYEHHOCTh KJIACCUUYECKOM TEOPUU TEIIOEMKOCTH.

3.4. Dnemenmul uzuueckoi KunemuKu

JloxanpHOE M HENOIHOE paBHOBecHE. PenakcalnnoHHbIe sBIeHUA. Bpemena penakcanuu
Pa3IUYHBIX MPOLECCOB MNPUONMKEHUS K TEIUIOBOMY paBHOBECHIO. BpOoyHOBCKOE ABMIKEHHUE.
Ces3p b dy3un ¢ OpOyHOBCKHM JBM)KEHUEM. UyBCTBHTEIBHOCTh H3MEPUTEIBHBIX MPHOOPOB.
[ywmel. [Torstue o npunnune On3arepa. [lorsTHE 0 IepeKpecTHRIX dPdeKTax.

3.5. Pacnpeoenenue I'uooca

Mopens cuctembl B TepMoctare. KaHoHwdeckoe — pacmpexaeneHue [ 'uOOca.
CTaTHCTUYECKUN CMBICII TEPMOJMHAMHYECKIX MOTEHIMAJIOB U TeMIieparypsl. Poiabs cBoOOIHOM
sHeprun. Pacnpenenenune ['nb66ca Ay cUCTeMbl ¢ IEPEMEHHBIM YHUCIIOM YacTHIl. DHTPOINUS U
BepoATHOCTb. OmpesesieHne SHTPONUN PABHOBECHON CHUCTEMBI 4e€pe3 CTAaTUCTHUECKUN BeC
MaKpOCOCTOSIHUS.

Craructuueckoe oInucaHue KBaHTOBOM CUCTEMBI. Paznuuue MEXY
KBAaHTOBOMEXAHMYECKOM M CTAaTUCTUYECKOM BeposTHocTAMH. [IpmHnmn Hepnera u  ero
cnenctBus. KBanToBble uaeanpHble razpl. @yHkiun pacnpenenenrne boze u depmu.

3.6. Ilopaodox u 6ecnopsdok ¢ npupoode

OHTpomNUs KaKk KOJUYECTBEHHAs Mepa XaoTHYHOCTH. lIpuHIMN Bo3pacTaHus 3HTPOIHUU.

[Tepexon ot mopsizka kK OECIIOPSIKY B COCTOSTHUN TEIMJIOBOTO PAaBHOBECHS.

Ponp  daszoBbix mepexonoB. bmwkHui w  ganeHM  nopsgok.  Ilapamerp  mopsaxa.
KoopanHanmoHHbIi 1 OpUEeHTAMOHHBIA OpsiAKKA. Bo3HMKHOBEHUE NanbHEro nopsaka. XKuakue
kpuctaybl. Kpucrammmueckas pemerka. CTpyKTypHOe yropsiioueHne Kpuctayios. [lonstue o
MarHuTHOM nopsake. HeynopsaodeHHble MAKPOCUCTEMBI.

Maxkpocucremsl Boanu ot paBHOBecHs. OTKPBITbIE JUCCUIIATHBHBIE cUCTeMBI. [losiBeHne
CaMOOpraHU3allMi B OTKPBITBIX CHUCTEMax M IpeBpalleHHe (QUIyKTyaluil B MaKpOCKOIINYECKHE

s dextol. Ponb HenuuelinocTu. [lonstre o oudypkanusax. Maen cuHepreTHKH.



4. DJIeKTPU4eCTBO U MArHETU3M

[IpeameT ki1accuyecKon MEKTPOAMHAMUKH. DIECKTPUUCCKUN 3apsij] U €r0 JUCKPETHOCTb.
Wnest 6nuzkoaeiicTBus. ['paHuiibl TPUMEHUMOCTH KJIACCUYECKOM 3JIEKTPOAMHAMUKH.

4.1. Dnekmpocmamuka

3akoH Kynona. HampsokeHHOCTh 3iekTpuyeckoro nois. [IpuHnun cynepno3unui.
OnekTpuueckuil aunoib. (OCHOBHBIE ypaBHEHUsS JJEKTPOCTATHKM B Bakyyme. llotok u
HUPKYJISIUsSL dJeKTpocTaTHueckoro mojsi. PaGota snextpocrarnueckoro mons. [loTenuman
3JIEKTPOCTATHYECKOTO MOJISl U €r0 CBSI3b C HAIIPSKEHHOCTHIO.

WneanbHplii OPOBOJHUK B 3IIEKTPOCTATUYECKOM 1osie. [lOBEpXHOCTHBIE —3apsiibl.
I'pannunble yciiOBUS Ha TMOBEPXHOCTU pasjena "WAealbHbIA INPOBOJAHUK -BakyyMm'.
DJIEKTPOCTATUYECKOE T10JIE B MOJOCTH HUJI€AJIBbHOTO MPOBOJHUKA. DJIEKTPOCTATUYECKAs 3alUTA.
Koadduimentsl eMKOCTH ¥ B3aMMHOM eMKOCTH MpoBOAHHKOB. Konnmencatopsl. EmKoCTb
KOH/JIEHCAaTOPOB.

OHeprusi B3aUMOJICUCTBHS 3JICKTPUUYECKUX 3apsiioB. DHEPrUsl CHUCTEMbl 3apsSKEHHBIX
MPOBOJIHUKOB. DHEPTUs 3apsSKEHHOT0 KOHAeHcaTopa. [NIOTHOCTh SHEPTUH 3IEKTPOCTATHUECKOTO
OJISL.

4.2. Dnekmpocmamuueckoe noie 8 eeujecmee

[Inockuii  KOHAEHCATOP C  JUAJIEKTPUKOM. ODHEpPrusi JUIOJNs BO  BHEIIHEM

SJICKTPOCTATUYICCKOM II0JIC. HOHHPI/I38.I_II/I${ AUIJICKTPUKA. HOJ’IﬂpI/IL’saHI/IOHHLIe 3apsAaabl.

[Tonstpu3oBaHHOCTH. DIIEKTpUUECKOe cMelIeHue. JluanekTpudeckas mpoHUIaeMocTb. OCHOBHBIE
YpaBHEHUSI AIIEKTPOCTATUKHU JIMAJIEKTPUKOB. ['paHMYHBIE YCIOBHUS Ha MOBEPXHOCTH pasjeia
" IMBIIEKTPUK-AUIIEKTPUK" u "IPOBOAHMK-TUIIEKTPUK . [InmotHOCTH SHEPIUU
AIIEKTPOCTATUYECKOTO TOJIS B TUAIIEKTPUKE. BHYTpeHHsIsI 1 CBOOOIHAS SHEPTUS AUDTIEKTPUKOB BO
BHEIIHEM  DJJIEKTPOCTATUYECKOM TMOJE€ U YCIOBUA TEPMOJUHAMUYECKOIO PABHOBECHSI.
OnexrpocTpukius. [Ibe3031eKkTpuKku. CETHETOIEKTPUKHU. DIIEKTPETHI.

4.3. Ilocmoannstii 31eKmpuiecKuil mox

VcnoBus cymectBoBaHMsl Toka. [IpoBoaHMKM M M30JSTOpHl. Paspsiiaka KoOHIeHcaTopa.
3akonel OMa u [[xoyns-Jlenma B snokanbHOU ¢Gopme. Ctoponnue cwibl. D.J[.C. WMcTtounuku
9. J1.C. 3akon Oma 11 3aMKHYTOM IIENH U y4acTKa 1enu, coaepxaniero uctounuk J.J1.C. 3akon

COXpaHEHHUs SHEePTruu s 3aMKHyTOoH 1ienu. [IpaBuna Kupxroda.



DJEeKTPONPOBOAHOCTh MeTaJUIOB. HocuTenu Toka B MeTayuiax. DIeKTPONPOBOJHOCTh KaK
BBIHYKJeHHas U dy3ust. HemocTaTOYHOCTD KITaCCHYECKOM NIEKTPOHHON TEOPHH. DIIEKTPOHHbBIE
TEIJIOEMKOCTH U TEIUIONPOBOIHOCTb.

DJeMeHTHl 30HHOM TeOpUH KPUCTAIOB. DIEKTPOHHBIN (pepmu-ra3z B Metaiuie. Hocurenu
TOKa KaK KBa3M4YacTUIbl. 30HHAsI CTPYKTYPa 3HEPreTHUECKOr0 CIEKTPa IEKTPOHOB. Y POBEHb U
nosepxHocTh depMu. Yncio U MIOTHOCTh YHCIA 3JIEKTPOHHBIX COCTOSIHMNA B 30HE. 3allOJIHEHUE
30H: METaJUIbl, AMAJIEKTPUKU U TOIYNPOBOAHHUKH. DJIEKTPONPOBOJHOCTH IOJIYIPOBOAHUKOB.
[TonsTue o apipouHOil mpoBoAMMOCTH. COOCTBEHHBIE M IIPUMECHBIE MOTYIIPOBOAHUKY. [ToHsATHE
op - 1 nepexojie. TpaH3ucTop.

ONEeKTpUYeCKUil TOK B Bakyyme. TepMO3JEKTpOHHAs SMHCCUS. DJIEKTPUUECKUIl TOK B
raze. [Iponeccbl MOHM3AMM U PEKOMOMHAIMH. DJIEKTPONPOBOAHOCTh CIa00MOHU3MPOBAHHBIX
ra3oB. Ilonstue o masme. Ilnasmennas wacrora. JlebaeBckast JyiMHA. DJIEKTPONPOBOAHOCTD
IUIa3MBbl.

SBnenue cpepxmpoBoaumoctd. KynepoBckoe cnapuBaHue 371eKTpoHOB IloHsiTHEe O

BLEOKOTCMHepaTypHOﬁCBGpXHpOBOﬂHMOCTH.

4.4. Maznumnoe none

Cuina Jlopenua. Cuna Amnepa. MarauTtHast MHAyKUUs. [[BUkeHne 3apsyKeHHbBIX YacTHUIL B
ANEKTPUUYECKOM M MarHUTHOM MoJisiX. OCHOBHBIE YpaBHEHUsI MarHETOCTaTUKH B Bakyyme. [1oTok
Y TUPKYJISALUSA MarHUTHOTO MOJISl. IPUHIUI CYNEPIO3ULIUN JJIsl MATHUTHOTO TOJIS.

MarauTHoe 1nose NpsSAMOJIMHENHOr0 MPOBOJHMUKA C TOKOM. 3akoH buo- CaBapa. Burtok ¢
TOKOM B MarHUTHOM Iojie. MOMEHT cuil, AEMCTBYIOLIMI HAa BUTOK C TOKOM B MarHMTHOM IIOJIE.
MarHuTHbII MOMEHT. DHEPrus BUTKA C TOKOM BO BHEIIIHEM MarHUTHOM IIOJIE.

MarautHoe mosie JUIMHHOTO cosieHouaa. Koo duimeHTsl MHAYKTUBHOCTH U B3aWMHOM
WHIYKTUBHOCTU. MarHuTHOE 10JI€ U MAarHUTHBIA MOMEHT KPYrOBOTO TOKA. DJIEKTPOMAarHUTHAas
unaykuuda. [lpaBuno JleHua. SIBiaeHuss cCaMOMHAYKIIMM TpPU 3aMbIKAaHUM W pPa3MbIKaHUU
anekTpuueckoil nenu. Onrokemerp. MaruutHas sueprust Toka. [IOTHOCTh SHEPruu MarHUTHOTO

I10JIA.



4.5. Maznummnoe noJie 8 eeuiecmaee

JUtnHHBIA coneHouAa ¢ MarHeTukoM. HamarunuuBanue BemecTBa. MoJieKyJIIpHbIE TOKH.
HamarnnuennocTs. HanpsikeHHOCTh MarHUTHOTO 110JI11. MaruutHas npoHunaeMocts. OCHOBHbIE
YPaBHEHMsI MarHeTOCTaTUKU B BeLIECTBE. | paHUYHbIE YCIOBUS Ha IOBEPXHOCTH pa3liena JBYX
MarHeTukoB. IIIOTHOCTh 3HEPruM MOCTOSIHHOTO MAarHUTHOIO IOJIA B BelleCTBE. MarHuTHbIE
nenu. Marnetuku. Ilapa-, numa-, deppo-, aHTHQeppoMarHeTHUKH. OJIEMEHTbl TEOpUHU
deppomarnetusma. Touka Kropu. /lomennas ctpykrypa. Texuuueckast KpuBasi HAMarHU4UBaHUS.
BHyTpeHHss U cBOOOAHAs 3HEPrusi MAarHETUKOB BO BHEIIHEM MAarHUTOCTaTHUYECKOM IOJE U
YCIIOBUS TEPMOJMHAMUYECKOTO PaBHOBECHsI. MarHUTOCTPUKIMS (heppOMarHeTUKOB. MarHUTHBIN
METO/ OXJIaXKACHUS.

4.6. Ypaeunenus Maxceenna

@apajieeBcKass U MaKCBEUIOBCKas TPAKTOBKU SIBICHUS DJIEKTPOMArHUTHOM WMHIYKIIMH.
BuxpeBoe »snextpuueckoe mnoine. Tok cmemenus. Cucrema ypaBHeHuM MakcBemia B
UHTETpaTbHON u 1uddepeHmanbHol  Gopmax. CKaXspHBIA ¥ BEKTOPHBIH TMOTEHIIMAIBI
AIIEKTPOMArHUTHOTO TOJs. 3aKOH COXpPaHEHMs] 3HEPIMM ISl DJIEKTPOMArHUTHOTO OIS

IInoTHOCTH OHCPIrUuun QJICKTPOMArdHuTHOI'O I10JIA.

[110THOCTh MOTOKA HEPTUU AIEKTPOMATHUTHOTO MOJIA. DJIEKTPOMAarHUTHbIE BOJHBI. BomHOBOE
ypaBHeHHEe. CKOPOCTh PACTIPOCTPAHECHHUS DJIEKTPOMArHUTHBIX BOJIH.

4.7. Ilpunyun omnocumenvHocmu @ H1eKMPOOUHAMUKE

OnbiT Maiikenbcona. He3aBUCHMOCTh CKOPOCTH CBETa OT JBMIKEHUS HCTOYHUKA. —
NuBapuanTHOCT, ypaBHEeHWH MakcBeia — OTHOCHUTENBHO TipeoOpa3oBanuii JlopeHiia.
PenstuBucTckue mpeoOpa3zoBaHusl 3apsiioB, TOKOB M JJIEKTPOMAarHUTHBIX Tosieid. IHBapuaHThI
npeoOpa3zoBannii. OTHOCUTEIHLHOCTH PA3CICHHS JIEKTPOMArHUTHOTO TIOJISI HA DJICKTPUIECKOE U
MarHUTHOE TOJISI.

4.8. KeazucmauuonapHoe 31eKmpomazHumHuoe noie

VenoBuss manoctn Toka cmemeHus. Toku @Dyko. KasucranmoHapHblE SBICHUS B
JUHENHBIX NpoBOAHMKaX. IlepexomHble mpomeccsl B 3IEKTPUYECKHX Lensax. ['eHepartop
nepeMeHHoro Toka. Mmnenanc. Llenu nepeMeHHOro ToKa.

[Inockue snekTpoMarHuTHble BOJHBL. [lonspuzanus. DHepreTudeckne XapakTepUCTHKU

SJIEKTPOMArHUTHbIX  BOJH.  Bektop  IloWinTuHra. WM3nyuenwe  munoss.  [uarpamma



HanpaBieHHocTd. Cdepudeckue W OUIUHApUYeckHe BodHbBL  ODddexr J[omnepa B

IIEKTPOAUHAMUKE.

5. BouiHoBasi onTuka

5.1. Humepgepenuusn eonn

[Mpunuun cynepno3uuuu uisi BoJH. HWHTepdepeHuss IUIOCKUX U chEpUUECKUX
MOHOXpOMaTHYECKUX BOJIH. OJHOMEpHas peleTKa U3 MCTOYHHUKOB C(EepudyecKux Wi
HUJIUHIPUYECKUX MOHOXPOMaTHYECKUX BosiH. HTepdepenius
KBa3UMOHOXPOMATHUYECKUX BOJH. BiusHHe ncTouHMKa Ha UHTep(epeHIut0 BOMH. DYyHKIUS
KOTepEeHTHOCTU. BpeMeHHOe M CHEeKTpaJibHOE PAcCCMOTPEHHE HHTEPPEPEHIIMOHHBIX SIBICHUM.
HuTepdepomerpsi.

5.2. Jugppaxuusn éonn

[Tpunnun [Mtolirenca - ®@penens. JAudpakmus dpenens. Uucno Dpenens. JAudpaknus
Opaynrodepa. [udpakuus Ha KpyrjioM OTBEPCTUH, MPSAMOM IIETH U HA MHOXKECTBE
napauiensHbIx menei. Judpakunonnas pemerka. CrnektpanbHoe paznoxkenue. Paspemraroriast
CIIOCOOHOCTh CIEKTPAIbHBIX — MpHOOPOB. [ludpakimoHHas pemieTka ¢ CHHYCOUTAIbHON
npormyckaeMocTeio.  OnTudeckass  QuiubTpanus MPOCTPAHCTBEHHBIX  4acTOT.  [IpuHIun
rojorpagum.

5.3. Bzaumooeiicmeue 31eKmpOMAZHUMHBIX 60JIH C 6€ULECHIEOM

Mopenb cpenbl ¢ aucnepcueil. [lokazatens npenomnenus. HopMmansHas u aHoMalnbHas
nucnepceun. I'pynmosas ckopocts. Ilornomenue BonH. IloBeneHre BOMH Ha Ipa”HUlEe pasjelna
nByx cpen. Ilonstue o BONMHOBOJAX. AHH30TPOMHBIE CpPebl. DIEMEHTHl KPHUCTAJIOONTHUKH.
DNEKTPOONTUYECKUE W MArHUTOONTHUYECKHE SBJICHUSA. OJIEMEHTHl HEJIMHEHHON ONTHUKU:
camMo(OKyCHUpOBKa CBETa, TeHepalis TapMOHHK, MapaMeTPUUEeCKHe MPOIECCHI, BBHIHYXICHHOE

pacceaHuc. O6paH.ICHI/IC BOJIHOBOT'O (I)pOHTa. HOJ'Iy‘-IeHI/IC CBCPXKOPOTKUX CBCTOBLIX UMITYJIBCOB.

6. ATomHas u siepHas Gu3uKa

6.1. Hcmoku ochoenbix uoeil K6AHMOBOU MeXAHUKU

[TpotuBOpeuns knaccuueckoi Gpusuxu. M3myyenne yepHoro tena. ®opmyna [lnanka as
PaBHOBECHOT'O TEIUIOBOro m3nydeHus. dotosnexrpuyeckuii 3¢ pext. CTabuIbHOCTh U pa3Mephl

aToMoB. [IpyHIMII MMHUMaNbHOIO BO3JAEHCTBUA B Ipuponae. OTkpeiTHe noctosiHHOW [lnaHka.



JIuneituatelie cnexkTpsl aToMOB. [IpaBuio gactot bopa. [Ipuniun coorBerctBus. OnbiT @panka u
I'epua. OnbitT lTepna u I'epnaxa. Pe3oHaHchl BO B3aMMOACHCTBUU HEUTPOHOB C aTOMHBIMHU
sJIpaMU ¥ TMOHOB C HYKJIOHAMHU.

6.2. @omonw

DHeprusi ¥ UMIYJIbC CBETOBBIX KBaHTOB. Dopmyra DiHIITEHHA 17151 POTOIIEKTPUIECKOTO
s dexra. Dpdexkt Komnrona. AHHUTHIIAIUS AIEKTPOH-TIO3UTPOHHOM MaphI.

6.3. KopnycKynapho-6011060ii oyanusm

I'mnore3a ne bpoina. Jludpaknus 3IEKTPOHOB W HEUTpoHOB. Mukpodactuia B
onHoieneBoMm uHTephepomerpe. CooTHomeHHe HeompeaeneHHocTed. OleHKka HSHEPruu
OCHOBHOTO COCTOSIHMSI aTOMa BOJOPOJa W DJHEPrHH HYJEBbIX KOJI€OaHUH OCHUILISATOpA.
TyuuenbHbIN 3¢ pexT. BomHOBBIE CBONCTBA MUKPOUYACTHI] M COOTHOILIEHHS HEOIIPEIECTICHHOCTEH.
Hab6opsl 0THOBpEMEHHO U3MEPUMBIX BETHYHH.

6.4. Keanmoevle cocmoanusn

3amanue coCTOsIHUS MUKpouacTHil. BoiaHoBast (yHKIHS M €€ CTaTUCTUYECKH CMBICII.
Cynepno3uliust  COCTOSHMHM.  AMIUIUTYABl  BepoATHOCTEH.  OmnucaHue  MNpPOXOKICHUS
MUKpPOUYACTHUIIBl Yepe3 AByXIeneBoil unrepdpepomerp. Omnucanue audpakiud HEHTPOHOB Ha
Kpuctasie. BeposTHOCTh B KBAaHTOBOI TEOPHUHU.

6.5. Ypaseuenue Illpeounzepa

Bpemennoe ypaBnenue Ilpeaunrepa. CrauumonapHoe ypaBHeHue Ilpegunrepa.
CrauunoHapHbele cocTosiHUS. YacThiia B OJJHOMEPHOM M TPEXMEPHOW MNOTEHLIHMAIBHBIX SMaX.
[TpoxoskaeHre YacTUIIBI HaJl ¥ TIOJ] MOTEHIINAIBLHBIM OapbepoM. ['apMOHHUYECKUN OCIIHILISITOP.

6.6. Amom

Yactuiia B cdepuyecKd CHUMMETPHYHOM Tone. Bomopomomogo0HbIe  aTOMBI.
DOHepretudyeckue  ypoBHU. [loTeHmmansl  BO30yxkaeHuss W HoHU3aUU.  CHEKTpPBI
BOJIOPOJIONIOAO0HBIX aTOMOB. [IpocTpaHCTBEHHOE pacmpesiesieHre TIIOTHOCTU BEPOSITHOCTH st
AJIEKTPOHA B aToMe Bojopoaa. Mesoaromsl. [llupuna ypoBHei.

6.7. Mnozosnekmpounsle amomul

Cnektp ra3oo0pazHoro remus. OpTo- u maparenuii. HepaznumuuMoCTh OJMHAKOBBIX
YacTHUI] B KBAaHTOBOM MexaHuKe. OMbIThl MO PACCESIHUIO TOXKJIECTBEHHBIX YacTUll. bO30HBI U

depmuonsl. [Ipuauun [aynu. O6menHoe B3aumoseiicTBrue. CTpyKTypa SHEPreTHUECKUX YPOBHEH



B MHOTOAJIEKTPOHHBIX aToMax. THIbI CBSI3€M 3JIEKTPOHOB B aTtomax. llepumomnueckas cucrema
anemenToB JI.1. Menpeneena.

6.5. Monexyna

Mounekyna Bogopoaa. @usndeckas Npupoaa XMMUIECKOU cBA3U. VIOHHAs U KOBaJIEHTHAas
CBSI3H. DJIEKTPOHHBIE, KOjeOaTeNbHbIE U BpallaTeIbHbIE COCTOSHUS MHOIOATOMHBIX MOJEKYJI.
MounekyspHbIE CIEKTPBI.

6.9. Dnekmponwvt 6 Kpucmaniax

[Tpubmmkenne cuiIbHOW M c1aboil cBs3u. Monenb CBOOOIHBIX IJIEKTPOHOB. YPOBEHB
®epmu. DneMeHThl 30HHOM Teopuu KpuctayuioB. @yukuus bioxa. 3o0HHas cTpykTypa
SHEPreTUYECKOro CrekTpa 3JeKTpoHOB. IloBepxHocTh Pepmu. Uuciao W IUIOTHOCTh YHCIIA
AIIEKTPOHHBIX COCTOSIHUI B 30HE. 3allOJHEHUE 30H: METAJLJIbI, AUAJIEKTPUKHU U MOIYIPOBOJIHUKH.

SBenne cBepxnpoBoguMocTd. KymepoBckoe crnapuBaHHE 3JIEKTPOHOB. TyHHENbHBIN
KOHTakT. Oddekr Jxo3edcoHa m ero mpumMeHeHHe. 3axBaT M KBAaHTOBAaHME MarHUTHOTO
1oToka. [IoHsaTHE O BEICOKOTEMIIEPATYPHOU CBEPXITPOBOJIUMOCTH.

6.10. dnemenmoul K6AHMOBOUL INEKMPOHUKU

Teopus Bo3myuienuit st ypasuenus Lllpeaunrepa. BeposaTHocTh nepexona. DaeMeHThI
KBAaHTOBOM TEOpUU M3JIYy4YeHHsA. BBIHYXJIEHHOE U CIOHTAaHHOE U3JIy4eHHEe (HOTOHOB.
Koad¢unments! DiiHmrelina. TennoBoe paBHOBeCHOE U3inydeHue. [IpuHiun paboTel KBAHTOBOTO
reHeparopa. OTKpbITEIA pe3oHatop. JlazepHas cnektpockomnus. [IpuioskeHus: KBaHTOBOM

AIIEKTPOHUKHU.

7. ATOMHOe PO

Ctpoenne aroMHoro siapa. Mopgenu snapa. fnepHsie peakuuu. PaanoakTUBHBIE
npeBpaieHus saep. Peakuus saepHoro aenenus. Llennas peakuus aeneHus. SIaepHbId peakTop.
Wnes 6punepuoro peakropa. [IpodiemMa nCTOYHUKOB SHEPTUH. TepMOsIEpHBIN CHHTE3. DHEPTHUs

3Be3[. YIpaBisgeMblil TepMosiiepHbli cuHTe3. D¢ ekt MeccOayspa U ero npuMeHEHHeE.
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IlepeyeHb BONPOCOB K IK3aMEHY:

1.  DnemeHThl KHHEMaTHKH.

2. DieMeHTbl JUHAMUKH YaCTHII.

3. 3aKoHBI COXpaHEHHS B MEXaHHKE.

4.  TlpuHIMII OTHOCHUTEIEHOCTH B MEXaHHUKE.
5. DneMeHTHI PeTsITUBUCTCKON TMHAMUKH.
6.  DieMeHTbl MEXaHUKH TBEPOro Teja.

7. DieMeHTbl MEXaHUKH CIUIOIIHBIX Cpel.
8.  Kunemaruka rapMOHMYECKHX KOJICOAHUIA.
9. T'apMoHMYeCKHI OCHUIIIATOP.

10. AHrapmMoHHYECKHe KOJeOaHusl.

11. BosHOBBIE TPOIIECCHI.

12.  DnemMeHTHI MOJEKYISIPHO-KHUHETHIECKOH TEOPHH.
13. DnemMeHTHI TepMOJIUHAMUKH.

14. ®ynkuuu pacnpeaeaeHus.

15. DnemeHTH pU3HUECKON KHHETHUKH.

16. Pacnpenenenue ['n66ca.

17. Tlopsaok u 6eciopsiIoK B IPUPOJIE.

18. DnekTpuyecTBO M MarHETH3M.

19. DrekTpocTaTHKa.

20. DEKTPOCTaTHUECKOE IOJIC B BEIICCTRE.
21. TloCTOSHHBIHN JIEKTPUUECKUI TOK.

22. MaruauTHoe ToJie.

23. MaraurtHoe 1oJje B BEIIEeCTBE.

24. VYpaBHeHus Makcaera.



25.

HpI/IHHI/IH OTHOCHUTCIIBHOCTHU B DJICKTPOAWMHAMHKE.

26. KBasucrannmoHapHOE 3JIEKTPOMAarHUTHOE TOJIE.
27. WurepdepeHuus BOIH.
28. Jludpakuus BOJH.
29. B3zaumopeiicTBHe 3JEKTPOMAarHUTHBIX BOJIH C BEIIECTBOM.
30. McTOKM OCHOBHBIX W€l KBAHTOBOU MEXAHUKH.
31. @oroHBHL
32. KopmyckyaspHO-BOJIHOBOU Ayallu3M.
33. KBaHTOBBIE COCTOSHUSI.
34. VYpasuenue lllpenunrepa.
35. Atom.
36. MHOro3JeKTpOHHBIC AaTOMBI.
37. Monexkya.
38. DnekTpoHBI B KpHCTAIIAX.
39. "DrneMeHTHI KBaHTOBOH JIEKTPOHUKH.
40. ATtomHOE SpO.
41. AxrtyasbHbl€ 33/1a4 U IPOOJIEMbI COBPEMEHHOW ONTUKHU
42. TlocneaHue MOCTHXKEHUS, KPYITHbIE HayYHbIE OTKPBITHSI 1 HobeneBckue mpemMun B 006J1acTH
ONTHUKHU
[Tporpamma COOTBETCTBYET MACIIOPTY HOMEHKJIATYPHI CHEIIHMATHHOCTEH HAYIHBIX
pabOTHUKOB.
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