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Coaep:xanue nmporpaMmsl

1. dusnyeckne 0CHOBBI MEXaHUKH

1.1. Dnemenmeor Kunemamuxu

[IpocTpaHCTBEHHO- BpeMeHHbIe OTHOIIeHUsA. Cuctema otyera. CKalsipHbIE U
BEKTOpHBIC (Ppu3nueckrue BeIMUYUHBL. OCHOBHBIE KHHEMATHYECKHUE XapaKTCPUCTHUKH
nBoKeHUs: 4dactull. O cMbICIe€ MOpPOU3BOJHONM M HWHTErpaja B MPUIOKEHUU K
buznyeckum 3amadyaM. CKOpOCTb M YCKOPEHHME YacTHIbl NpPH KPHUBOJWHEHHOM
JBUKCHHUU. [[BMKEHHE YaCTHLBI MO OKPYXHOCTH. YTJIOBass CKOPOCTb W YTIIOBOE
yckopenue. [loctymnarenbHoe U BpalaTeIbHOE JBIKEHUST a0COIFOTHO TBEPJIOTO Tea.

1.2. Dnemenmol ounamuku uacmuy

ITonsiTue cocTOsTHMS YacTHIILI B Kjaaccumueckor Mexanmke. OCHOBHas 3ajada
nuHaMmuku. [lepBbeiii 3akoH HproToHa. IloHATHE HMHEpUHMATIBHOM CUCTEMBI OTCUETA.
Macca. YpaBuenue nuxenus. Tpernit 3akoH Hprotona. CoBpeMeHHass TpPaKTOBKA
3akoHOB HrproToHa. ['paHUIBI MPUMEHUMOCTH KJIACCHMUYECKOTO CIoco0a OMUCaHUS
JIBMDKCHUS 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 COXpAaHEHHS] MOMEHTa UMIyJibCa. [[BMKEHHE B LIEHTPAJIbHOM IOJIE. 3aKOHBI
Kermepa.

Pabora. MomHocts. Kunernueckass sHeprus. KoHcepBaTuBHbE U
HEKOHCEpBaTUBHBIE CUbl. [loTeHIMANbHAS DHEPTUS W DHEPrusi B3aWMOJICHCTBUSI.
BrayTpennss sHeprus. 3aKOH COXpaHEHHUsS dHEpruM B MexaHumke. OOmedu3nyeckuit
3aKOH COXPAHEHUS HEPruU. 3aKOHBI COXPAHEHUS M CHMMETPHUS MPOCTPAHCTBA U
BPEMECHHU.

1.4. Ilpunyun omnocumenvHocmu é MexaHukKe

[lpunuun  otHocutenbHOCTH  [ammnes.  IlpeoOpazoBanus  [anmues.
HNuBapuanTsel peodpazoBanus. Onucanue ABMKCHHUS B HEMHEPIIUAIBHBIX CHCTEMaXx
otdyeta. Cunbpl mHepuuu. ['paBUTalMOHHAs Macca. DKBHUBAJIECHTHOCTh MHEPTHOM M

IrPaBUTALlMOHHOW MaccC.



1.5. Dnemenmul penamusucmckoil OUHAMUKU

[IpyHLIMO OTHOCUTEIBLHOCTU B PEJSITUBUCTCKOM MexaHuke. IIpeoOpazoBanue
Jlopennia it KOOpAMHAT U BPEMEHU U UX CIEACTBUS. PEISITUBUCTCKUANA HMITYJIBC.
MHBapruaHTHOCTh YpaBHEHHWI JBM)KEHHSI OTHOCUTENBHO INpeoOpazoBanuil JlopeHua.
[TonHast sHeprust yacTUUbl. YeTbIpEXMEPHBIM BEKTOP SHEPIUH - UMITYJIbCA YACTHULIBI.
3aKOH COXpaHEHHUs YETBIPEXMEPHOIO BEKTOPa SHEPrUu - UMITyIbca. CTOIKHOBEHUS
PEISATUBUCTCKUX YACTHII.

1.6. Snemenmut mexanuxu meepoozo mena

VYpaBHeHUsT ABWKEHMS M paBHOBecUsl TBepaoro tena. Ilonsarue crarudecku
HeomnpeAeeHHbIX cucTeM. KuHeTnueckass sHEprusi TBEPJOTO Teja, COBEPIIAIOIIETO
MOCTYNATEIbHOE U BpPAIllaTEIbHOE ABMKEHHUS. Y PAaBHEHUE JIBUKEHUS TBEPIOrO Tea,
BpAIllAIONIETOCs BOKPYT HEMOABMKHOM oOch. MOMEHT WHEpUUU TBEPAOro Teja
oTHocHuTeNbHO ocu. ['mpockon. IIpeneccus rupockorna.

1.7. dnemenmut mexanuxku cnaiowiHbIX cpeo

OO01me cBOMCTBA ra3oB U KUIKOCTeW. KuHeMaTHueckoe OnMcaHue IBUKEHUS
KUIKOCTH. BektopHbie nosia. [10TOK M HUPKYISIUs BEKTOPHOTO MOJIA. Y PaBHEHUS
JBIDKCHUSI U paBHOBECHS KUAKOCTU. MaeanbHas xuakocTs. CTallOHApHOE TEUCHUE
WJICaJIbHOM KUJIKOCTH. Y paBHEeHUE bepHyuim.

Bszkasa sxuakoctb. Cuibl BHYTpEHHEro TpeHus. CralmoHapHOE TEYEHUe
BSI3KOM KUJAKOCTU. 3aKOHBI TUIPOJAMHAMUYECKOTO Mojaoous. ['mapoauHamMudeckas

HEYCTOWYUBOCTH. [loHATHE O TypOyJIEeHTHOCTH.

2. ®du3nka KoJieOaHui U BOJH

2.1. Kunemamuxa 2apmoHuueckKux Koieo0anuil

AMIUTUTY 1A, KpyroBas 4actoTta u (ha3a rapMOHUYeCcKuX kosebanuil. CroxxeHue
CKaJISIpHBIX M BEKTOPHBIX KojeOanwii. buenus. ®urypsr Jluccaxy. BekropHbie
nuarpamMmbl. KoMmriekcHas popma mpeacTaBlieHusi TApMOHHUYECKUX KOJIeOaHU.

2.2. I'apmonuyueckuii 0CUUIIAMOP

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

Ipy3 Ha TpYXUHE, KoJiebaTenbHbIA KOHTYp. CBOOOAHBIE 3aTyXaroliue KOJeOaHWs.



Koaddunument 3aTyXaHMUsl. Jlorapudmuueckuii JEKPEMEHT. OHeprus
rapMoHuyeckoro  ocuwyisitopa.  JloopotHocts.  IloHsitue 0 CBSI3aHHBIX
rapMOHUYECKUX ocliuIsiTopax. HopmanbHbie kosiebaHust (MOJIbI).

2.3. AnzapmonuuecKkue Kojedanus

Henunennbii OCLUJLIATOP. dusnyeckue CUCTEMBI, coepKalue
HenuHeHocTh. [IpeoOpa3oBaHne M JETEKTUPOBAHHME DJIEKTPUUYECKUX KOJICOAHMI.
ABtokoneOanusi. OOpaTHas cBsA3b. Perenepanus. YciaoBue C€aMOBO30YKIICHUS
kKojiebanuii. Ponp HenmmHelHocTH. da3zoBas IUIOCKOCTh TeHepatopa. IlpenenbHbie
1uKIIbl. [ToHATHE O pelaKkCalMOHHbBIX U TTapaMeTPUIECKUX KOJICOaHUSX.

2.4. Boamnoewle npoueccol

BomnoBoe  aBwkenme.  I[lmockas  cranmonapHas — BonHa.  [Inmockas
CUHyCOHWJQJIbHAs BOJHA. berymme u crosgune BOJHBL. JlIMHA BOJIHBI, BOJHOBOM
BekTOp U ¢azoBasi ckopocTh. CKalipHble W BEKTOpHbIE BOJHBL [loyspuzarmsi.
OngHOMEpHOE BOJIHOBOE YpaBHEHUE. YTPYTUE BOJIHBI B ra3ax, )XUAKOCTAX U TBEPJbIX
TeJax. DHEPreTHYECKUE XapaKTEepUCTUKN YIIPYTUX BOJH. BekTtop YMmoBa. [loBenenue
3ByKa Ha rpaHulle pasfena AByX cpel. [lonstue o0 ynmapHbiXx BosiHax. Dddekt

Homnepa.

3. MoaexyaspHasi pu3uKa v TepMOJIMHAMHUKA

3.1. Dnemenmout MoneKyIApHO-KUHEMUUECKOU Meopuu

Makpockonudyeckoe coctosiHue. @Du3nyeckue BEJIMYMHBI U COCTOSHUSA
bu3ndecKkux cucTeM. MaKpOCKOIMMYECKHe IapaMeTphl KaK CpEIHHE 3HAYCHHUS.
TermoBoe paBHOBecus. Moaenps HIEANBHOrO Ta3a. YPaBHEHUE COCTOSHHS
ujeanbHoro rasa. [lonsitue o remneparype.

ABnenuss nepenoca. Juddysus.  TemnompoBomHocts.  Koadduiment
mubdysun.  Kosddumument  temmompoBoaHoctH.  TemmepaTyporpoBOIHOCTS.
Hubdy3us B razax, XKUAKOCTSIX M TBEpAbIX Tenax. Bsskocts. KoadduimeHTs
BSI3KOCTH Ta30B M KHJIKOCTEH.

3.2. Dnemenmul mepmoouHamuKku

[lepBoe Hawano TepMOAWHAMHUKH. BHyTpeHHss1 sHeprus. MHTEHCUBHBIE W

OKCTEHCHUBHBIC MapaMmeTpbl. OOpaThMble W HEOOpATHMBbIC MPOIECCHI. JHTPOIIHSL.



Bropoe Hawano tepMoauHamMuku. TepMOAMHAMUYECKUE MMOTCHUUAIBI U YCIIOBUS
paBHOBECHUSl. XMMUYECKUU MOTEHIMAJ. Y CJIOBUS XMMHYECKOTO paBHOBecHs. [luki
Kapno. MakcuMallbHbIN K.I1.J. TETUIOBOW MAIlIMHBI.

®a3pl U ycioBus paBHOBecus (a3. TepMoaMHAMHKa MOBEPXHOCTH pasieiia
nByx (¢a3. [loBepxHOCTHBIE SHEPTUs U HaTsHKeHUe. Kanusipasle aienus. ®a3oBbie
npeBpaieHus. ®aszoBble nuarpammbl. YpaBHeHue Kianeiipona- Knaysuyca.
Kputnueckas touka. M3oTrepmbl Ban-nep-Baanbca.

3.3. @yukyuu pacnpeoenenusn

Mukpockonudeckue — TapamMeTpbl. BeposTtHOCTr W —  (IyKTyarumu.
Pacnipenenenne  MakcBeita.  CpegHsass  KMUHETHYECKAsh DHEPTUST  YACTHIIBI.
Pacnpenenenne bonpumana. TermioeMKOCTh MHOTOATOMHBIX Ta30B. OrpaHU4eHHOCTh
KJIACCUYECKON TEOPUH TEMIIOEMKOCTH.

3.4. Dnemenmul puzuueckoil KuHeMUKU

JlokanmbHOE W HEMOJHOE paBHOBecue. PenakcalnmoHHble siBieHUS. BpemeHa
penakcaly pa3auyHbIX MPOIECCOB MPUOTUKEHUS K TEIJIOBOMY PaBHOBECHUIO.
bpoynoBckoe nBuxkenue. CBszb  auddy3und ¢ OpOYHOBCKMM  JIBHIKCHHEM.
YyBCTBUTENBHOCTh H3MEpPUTENbHBIX MpuOOpoB. ILllymbl. [lonsiTue o mnpuHLHIE
Omnzarepa. [lonatue o nepekpecTHbIX 3P dekTax.

3.5. Pacnpeoenenue I'uooca

Mogens cuctembl B TepMocTtare. KaHoHuueckoe pacnpenenenue ['ubdoca.
CTaTUCTUYECKHI CMBICIT TEPMOAMHAMUYECKUX MOTEHIMAJIOB U TemiepaTypbl. Poib
cBOOOMHOM 3Heprun. Pacnpenenenue I'nb6ca 11 CUCTEMBI C IEPEMEHHBIM YHCIIOM
YaCTHULl. DHTPONUSA U BEPOSTHOCTh. ONpeeseHne SHTPOIIUH PABHOBECHOW CUCTEMBI
4yepe3 CTAaTUCTUYECKUN BEC MAKPOCOCTOSHUSL.

CraTtucTudeckoe OINUCAaHWE KBAaHTOBOM  CHCTEeMBI. Paznuunme  Mexmy
KBAaHTOBOMEXAHUYECKOM M CTATUCTUYECKOW BepOoATHOCTAMU. [IpmHumn Hepucera u
ero ciuencteus. KBaHToBble uueanbHble Ta3bl. DyHKUMM pacnpeneneHue bose u
Depmu.

3.6. Ilopaook u becnopadok é npupooe

DHTpONUs Kak KOJIMYECTBEHHAs Mepa XaoTWYHOCTH. [IpuHumnm Bo3pactaHud

sHTponuu. [lepexo oT mopsiaka K OECTOPSAIKY B COCTOSIHUM TETUIOBOTO PABHOBECHSI.



Ponp (azoBeix mepexomoB. bawxHuit u ganpHUA mopsiaok. [lapamerp mopsika.
KoopauHanMOHHBI W OpPHUEHTALMOHHBIM NOPSAKA. BO3HMKHOBEHME JAJIBHETO
nopsnka. JKunxkme kpucramwisl.  Kpucrammmueckas pemerka.  CTpyKTypHOE
ynopsiioueHue KpucramioB. [lonstue o marmutHOM mnopsake. HeymnopsmodeHHbie
MaKpOCUCTEMBI.

Makpocucrtemsl BIaiu OT paBHOBecHsA. OTKpPBITbIE AUCCUIIATUBHBIE CUCTEMBI.
[TosiBneHre caMOOpraHu3alny B OTKPBITHIX CUCTEMAaX U MpeBpalieHue GayKTyanui B
Makpockonuuyeckue 3¢ ¢dextsl. Posb HenuHelHocTH. [loHaTne 0 Oudypkauusax. Unen

CUHCPICTUKU.

4. DJIeKTprU4ecTBO U MAarHETU3M

[IpenMer KIIACCHYECKOM DSJIEKTPOJMHAMHUKH. OJIEKTPUYECKHU 3apsii U €ro
TUCKpeTHOCTh. Wnes OmuskoneiicTBust. ['paHunpl MPUMEHMMOCTH KJIACCUYECKOU
AIEKTPOANHAMHUKHU.

4.1. nekmpocmamuka

3akoH Kynona. HanpsbkeHHOCT — anekTpuueckoro  nosist.  [IpuHoumn
CYNEPHO3ULHANA. DNEKTPUUECKUN AUNO0JIb. OCHOBHBIE YPAaBHEHHUs JJIEKTPOCTATUKU B
Bakyyme. [loTok ®  mUpKyJsuus  dJIEKTpocTaThueckoro  mojs.  PaGora
AIEKTPOCTATUYECKOr0O moJjisd. IloTeHnnan 3JIeKTpoCTaTHYECKOro Mojisd U €ro CBs3b C
HaIpsKEHHOCTHIO.

NneanbHpli OPOBOAHUK B 3JEKTpocTaTHdecKoM Tone. [loBepxHOCTHBIE
3apsabl. ['paHnyHbBIE YCIOBUS HAa MOBEPXHOCTH paszena "HACANbHBIA IPOBOJHUK -
BAKyyM'". OIIEKTPOCTATUYECKOE TOJIE B IIOJOCTH HJICAIBHOTO IPOBOJHUKA.
OnexTpoctatnueckas 3amura. Kosp@uuumeHTsl €MKOCTH W B3aUMHOW €MKOCTH
poBOAHUKOB. KonaeHncaTtopsl. EMKOCTh KOHIEHCATOPOB.

OHeprusi B3aUMOJEHUCTBUSL DJJEKTPUUYECKUX 3apA0OB. OHEPrusi CHCTEMBI
3apsSUKEHHBIX IPOBOJHUKOB. OHEPrus 3apspKEHHOro KoHJeHcaropa. [lmoTHocTh
DHEPIUH IEKTPOCTATUYECKOTO MOJIA.

4.2. Dnekmpocmamuueckoe none é geujecmee

[Imockuid KOHAEHCATOP C JUDJIEKTPUKOM. ODHEPrusl JUIOJIA BO BHEIIHEM

anekTpoctaTuyeckom nose. [onsipuzanus qusnexrpuka. [lonspuzaniioHHbIe 3apsiibl.



[Tonsipr30BaHHOCTD. DIEKTPUUYECKOE CMEIICHHE. JIM3IeKTpruyecKasi MPOHUIAEMOCTb.
OCHOBHBIE YpaBHEHHs AJIEKTPOCTATUKH JHAJEKTPUKOB. ['paHUYHBIE YCIOBHS Ha
MOBEPXHOCTH pazjena '"IUAJICKTPUK-AUIICKTPUK" U "TPOBOJHUK-IUIIICKTPUK'.
[[10THOCTP 3HEPrUM 3JEKTPOCTATHUYECKOIO MOJII B JIHUAJEKTpUKE. BHYTpeHHsS u
CBOOOJIHASI DHEPTUSl JUAJIEKTPUKOB BO BHEIIHEM JIJIEKTPOCTATUYECKOM TI0JIE U
YCJIOBUSL TEPMOJMHAMUYECKOTO PABHOBECHS. DIEKTPOCTpUKIUSA. [Ib€30371EKTpUKU.
CerHeToseKTpUKH. DIIEKTPETHI.

4.3. IocmosauHblil 31eKmpuieckuii mox

YcnoBusa cymecrBoBaHus ToKa. [IpoBogHukm u  wm3ossitopel.  Paspsiaka
KoHJeHcaTopa. 3akoHbl OMa u J[xoyna-Jlenua B nokanbHOM ¢Gopme. CTOpOHHHE
cuibl. D.J1.C. Uctounuku 2./.C. 3akon OMa 1151 3aMKHYTOM LIENU U y4acTKa LIEMH,
cozxepramero uctoyHuk O.J[.C. 3aKOH COXpaHEHHs SHEPIUM I 3aMKHYTOM LIETIH.
[IpaBuna Kupxroda.

ONeKTponpoBOAHOCTh  MeTawioB.  Hocurenm  Toka B MeTaiiax.
ONeKTponpoBOAHOCTh  KaK  BbIHYXJIEHHas  auddysus.  HegocraroyHocThb
KJIACCUYECKOM  DJIEKTPOHHOM  TEOpHUH.  OJIEKTPOHHBIE  TEIUIOEMKOCTh U
TEIJIONPOBOAHOCTb.

DJeMeHTbI 30HHOM TEOpUHU KPUCTAJUIOB. DIIEKTPOHHBIN (pepMu-ra3 B MeTauie.
Hocurenn Toka Kak KBa3sW4aCTHUIBI. 30HHAs CTPYKTypa 3HEPre€THYECKOTO CIIEKTpa
AJEKTPOHOB. YPOBEHb U TMOBEPXHOCTh PDepmu. YUHWCIO M TUIOTHOCTh YHUCIIA
QJIEKTPOHHBIX COCTOSSHMM B 30HE. 3allOJHEHUE 30H: METAJUIbI, JMDJIEKTPUKH U
MOJYIPOBOAHUKHU. DIEKTPONPOBOAHOCTh MOIYHNPOBOAHUKOB. [IoHATHE O NBIPOYHOM
npoBoauMocTH. COOCTBEHHBIE M NMPUMECHbIE NOJynpoBoAHUKH. [loHATHE Op - 0
nepexone. TpaH3ucTop.

DJIEKTPUYECKHUM TOK B BaKyyMe. TepMOIIJIEKTPOHHAS DMUCCHS. DIEKTPUUECKUI
Tok B Traze. llpomecchl HOHM3aUMUM W PEKOMOMHALMU. DIJIEKTPOIPOBOJHOCTD
Cl1a0OMOHM3MPOBAaHHBIX ra3oB. llonatme o mnasme. IlnasmenHas 4acrtoTa.
JlebaeBckast niuHa. DJIEKTPONPOBOAHOCTD IJ1a3MBbl.

SBnenue cBepXnpoBOAMMOCTH. KynepoBckoe cHapuBaHUE 3JEKTPOHOB

IToHsTHE O BBICOKOTEMIIEPATYPHOM CBEPXIPOBOAUMOCTH.



4.4. Maznummnoe none

Cuna Jlopenna. Cuna Awmmnepa. MarautHas uHAyKUMsS. [[BrxeHue
3apSHDKEHHBIX YaCTHI] B 3JIEKTPUYECKOM U MATHUTHOM NOJISIX. OCHOBHBIE YpaBHEHUS
MarHeToCTaTUKu B BakyyMme. [IOTOK M UUPKYJISUMS MArHUTHOTO TMOJS. MPUHIIMI
CYNEPHO3ULIUH 11 MATHUTHOTO TIOJISL.

MarnuTtHoOE 1oJje npsSMOJIMHEWHOTO0 IPOBOJIHUKA ¢ TOKOM. 3akoH buo- CaBapa.
BuTok ¢ TOKOM B MarHuTHOM 110J1€. MOMEHT CHJI, IEMCTBYIOIINAIM HA BUTOK C TOKOM B
MAarHuTHOM I10ji€. MarHuTHbIA MOMEHT. DHEPrHs BUTKAa C TOKOM BO BHEIIHEM
MarHMTHOM TIOJI€.

MarauTtHoe mnoJie IauHHOro cosieHounga. KoapduuuenTsl MHAYKTUBHOCTH U
B3aMMHOW WHAYKTUBHOCTH. MarHuTHOE MOJIE 1 MAarHUTHBII MOMEHT KPYTrOBOT'O TOKA.
OnekTpoMaruuTHas uHAyKuA. [IpaBuno Jlenua. SBieHus caMOMHAYKIHMHM TIpU
3aMBbIKaHUH U PA3MbIKAHUH dJeKTpuueckoil nenu. durokcmerp. MarHuTHas 3HEprus
ToKa. [IIOTHOCTH SHEPTrUU MAarHUTHOTO MOJISI.

4.5. Maznummnoe none 6 éewecmee

JIMMHHBIA ~ cOJIeHOMJ C  MarHeTukoM. HaMarHuunBaHue — BelllECTBa.
Monekynspueie TOoku. HamarnmueHHocts. Hanpssk€HHOCTP MArHUTHOTO — ITOJISL.
MarnuTtHass npoHunaemMoctb. OCHOBHBIE YPAaBHEHHSI MAarHETOCTATUKUA B BEILIECTBE.
['pannuHbIe YCIIOBHUS Ha IOBEPXHOCTU pas/elia JABYX MarHeTukoB. I[IIoTHOCTH
SHEPrUM TMOCTOSSHHOIO MAarHUTHOTO TIOJsT B BelIeCTBE. MarHuTHbIC IIEMU.
Marnetuku. Ilapa-, nua-, deppo-, aHTUPeppoMarHeTUKH. ODIEMEHTHI TEOPUU
deppomarnetusma. Touka Kropu. [Jomennas crpykrypa. TexHuyeckas KpuBas
HaMarHW4uBaHusg. BHYTpeHHsiE W CBOOOAHAsT PHEPIrHsi MArHETUKOB BO BHEIIHEM
MarHUTOCTaTUYECKOM TIOJIE M YCJIOBHUS ~TEPMOJMHAMUYECKOTO PAaBHOBECHS.
MarauTtocTpukuus GeppoMarHeTUKOB. MarHUTHBINA METOJT OXJIAXKICHHUS.

4.6. Ypasenenus Maxkceenna

QapasieeBCKasi M MaKCBEJUIOBCKAasi TPAKTOBKH SIBJIICHUSI AJIEKTPOMArHUTHOM
uHAyKuu. BuxpeBoe snexktpuyeckoe mnose. Tok cmemenus. CucrteMa ypaBHEHHM
MakcBemia B uHTerpaibHOM u  auddepennmansHoil  popmax. CKamsipHbIl U
BEKTOPHBIA MOTEHIUAJIBI AJICKTPOMArHUTHOTO MOJIS. 3aKOH COXPAaHEHUs YHEPTUU JJIS

QJICKTPOMAIrdUTHOI'O  ITOJIA. [InoTHOCTB OHCPIUK  JJICKTPOMAI'HUTHOI'O  ITOJIA.



[110THOCTH OTOKA 3HEPIUM JEKTPOMATHUTHOIO IMOJIS. DIEKTPOMATHUTHBIE BOJIHBI.
BonnoBoe ypaBHeHue. CKOpOCTh paclpOCTPaHEHUs 3JIEKTPOMArHUTHBIX BOJIH.

4.7. Ilpunyun omunocumenvHocmu 6 31eKMpPOOUHAMUKE

OneiT  Maiikenscona. He3aBUCUMOCTb CKOPOCTHM CBE€Ta OT JBUKEHUS
UCTOYHHKA. — VIHBApMAaHTHOCTh YypaBHEHM MakcBela — OTHOCHUTEIIBHO
npeoOpazoBanuil Jlopenua. PenstuBucTckue npeoOpa3oBaHUs 3apsiioB, TOKOB U
AJIIEKTPOMAarHUTHBIX Tmosnie. HMHBapuanTel npeoOpa3zoBaHuil. (OTHOCUTEIBHOCTH
paszeneHus AEKTPOMAarHUTHOTO TOJIS Ha AJIEKTPUYECKOE U MarHUTHOE I1OJIS.

4.8. Keazucmayuonapuoe 31eKmpomazHumHoe nosie

YcnoBusa manoctu Toka cmenienns. Toku @yko. KBazucranmonapHsie sBICHUS
B JIMHEWHBIX NpPOBOJHMKAX. IlepexoiHble Ipolecchl B AEKTPUYECKUX LEMsAX.
['enepaTop nepemenHoro Toka. Umnenanc. Llenn nepeMeHHOT0 TOKA.

[Inockue snexkTpoMarHuTHele BOdHBL  [lonsgpusanusa. OHepreTnyeckue
XapaKTEPUCTHUKU AJIEKTPOMArHUTHBIX BOJH. BekTop [lolfinTuHra. M3nyuenne numoss.
Juarpamma HanpasieHHOCTH. Cdepuueckue U IWIMHAPUYECKUE BOIHBL. DPQeKT

I[onnepa B SJICKTPOAWMHAMUKE.

5. BosiHOBasi oNTHKA

5.1. Humepghepenyusn eonn

[TpuHun cynepno3unuu A1 BoyiH. HTepdepeHuus mIocKuxX U chepruiecKkux
MOHOXpOMaTHUeCKUX BOJH. OTHOMEpHas pelleTKa U3 HCTOUHUKOB C(HeprUueCcKUX WIH
HUJIMHAPUYECKHUX MOHOXPOMaTHYECKUX BOJIH. WNurepdepenuus
KBa3UMOHOXPOMATHYECKUX BOJH. BiusHuME MCTOYHMKA HAa MHTEPPEPEHIUIO BOJIH.
@OyHKIMA  KONEPEHTHOCTH. BpeMeHHOoe UM CHEKTpaIbHOE  PAaCCMOTPEHUE
UHTEpPEPEHIIMOHHBIX siBiIeHUI. HTepdhepomeTpsl.

5.2. Hueppaxkyusn éon

[Mpunmun T'roiirenca - ®penens. Judpakmus Dpenens. Yucno Dpenens.
Hudpakuus @paynrodepa. Audpakiuys Ha KPYrJIOM OTBEPCTUU, MPSIMON IIEJIA U HA
MHOXKECTBE mMapaienbHblx wiened. [udpakuumonnas pemerka. CrekTpalibHOE
paznoxxkenue. Paspemaroniasi  coCOOHOCTh — CHEKTpPalIbHBIX —  MPUOOPOB.

JudpakiunonHas pemeTka ¢ CHHYCOMJAIBHOW TMPOIyCKaeMOCThI0. Onruyeckas



buabTpanys MPOCTPAHCTBEHHBIX YacTOT. [I[puaIIT roorpadum.

5.3. Bzaumooeiicmeue 31eKMpOMAaAZHUNHBIX 607IH C 6€ULECHIE0M

Mognens cpenbl ¢ aucnepcuen. Ilokazarens mnpenomsenus. HopmanbHas u
aHoMasibHas aucrnepceun. ['pynmosas ckopocts. [lornomenne BosH. [loBenenre BoaH
Ha TpaHulle pasnena aByx cpen. lloHsitue o BonHOBOAAaX. AHU3OTPOITHBIE CPEIIBI.
DNEMEHThI KPUCTAIIOONTUKH. DIJIEKTPOONITUYECKUE U MATHUTOONITHYECKUE SIBIICHHUS.
DneMeHThl HEJMHEWHON ONTHUKH: caMO(pOKYyCHMpPOBKA CBETa, TeHEpaIus TapMOHUK,
napamMeTpuuecKre NpOLEecChl, BBIHYXIEHHOE paccesHue. OOpaiieHue BOIHOBOIO

¢dponTa. [onyueHne cBepXKOPOTKHX CBETOBBIX UMITYJIbCOB.

6. ATomHas u siiepHas puU3nKa

6.1. Hcmoku ocnosenuix udeii K6AHM OGO MEXAHUKU

[IpotuBopeuns: kinaccuyeckor ¢uzuku. M3zmydenue yepHoro tena. dopmyia
[lnanka nmsi paBHOBECHOTO TerioBoro uanydeHus. dorosnekrpuyeckuii >3Pdekr.
CtraOuibHOCT, W pa3Mephl aToMoB. [IpUHIIMI MUHHUMAaNbHOTO BO3JICUCTBUSA B
npupose. OTkpeiTHe NocTosIHHOM [1nanka. JIuneituaTeie ciekTpel aToMoB. [IpaBuio
yacTtoT bopa. Ilpuamun coorBerctBus. Onbir @panka u I'epua. Onwir LlTepHa u
I'epnaxa. Pe3oHaHChl BO B3aMMOAEHCTBUA HEUTPOHOB C AaTOMHBIMU /IpAMU U [TMOHOB
C HyKJIOHaMH.

6.2. @omonwi

OHeprus W UMIYJIbC CBETOBbIX KBaHTOB. @opmyna OWHINTEHHA 15
dbotoanekTpudyeckoro sddekra. Dddexr KomnToHa. AHHUTWISIUS DJIEKTPOH-
MTO3UTPOHHOM TapPHI.

6.3. KopnycKyaapHo-80,1H060ii 0yanu3m

['unore3a ne bpoitnda. Judpakuus 31eKTpoHOB U HEUTpOHOB. MukpoudacTuiia
B omgnomeneBom unTephepomerpe. CooTHomieHue HeompeneneHHocTel. Orenka
DHEPTUM OCHOBHOTO COCTOSIHUS aTOMa BOJOpPOJa W DHEPTHHM HYJIEBBIX KOJICOAHUN
ocimiuisitopa.  TyHHenbHBIM d(dext. BoaHOBBIE CBOHCTBA MHMKPOYACTHUI] U
COOTHOIIICHHSI HeoTpeaesieHHocTel. Habophl 0THOBpEMEHHO N3MEPUMBIX BEJIMYHH.

6.4. Keanmoevle cocmoanus

3amaHue COCTOSIHUS MHKpodacThll. BonHoBas QyHKIMS U €€ CTaTUCTUYECKHI



cmpicil.  Cyneprno3uuus COCTOSIHMM. AMIUIMTYIbl  BeposTHOCTE. OnucaHue
MPOXOXKJICHNUS MHKPOYACTHUIIBI dYepe3 NByXImeleBod uHTephepomerp. OmnucaHue
nudpakiii HEUTPOHOB HA KpucTaluie. BepoATHOCTh B KBAHTOBOM TEOPHH.

6.5. ¥Ypaenenue Illpeounzepa

Bpemennoe  ypaBHenune — Ilpenunrepa.  CranumoHapHOE€  ypaBHEHHUE
[Ipenunrepa. CtaunoHapHbIE COCTOAHMSA. YacTulla B OJJTHOMEPHOM M TPEXMEPHOM
MOTEHIUANIBHBIX sMaX. [IpoxoxjaeHue dYacTulbl HaJ ¢ TMOJ MMOTEHUHUAIbHBIM
O6apbepom. ["'apMOHMUECKUIT OCUUIUISATOP.

6.6. Amom

Yactunia B ceprueckd CHUMMETPUYHOM IMojie. Bogopoaonono0HbIe aTOMBI.
OHepretuueckue ypoBHU. [loTeHimansl Bo30YyKJeHUss U HoHU3AIMHU. CHIEeKTpbI
BOJOPOIONOA00HBIX aToMOB. [IpocTpaHCTBEHHOE paclpenesieHue IUIOTHOCTU
BEPOSATHOCTHU JIJIS1 AJIEKTPOHA B aTOMe Bojiopoa. Me3oaTomsl. [llupuna ypoBHeil.

6.7. MuozornekmpouHvle amomul

Cnextp razoo0pazHoro remusi. Opto- u maparenuid. HepaznuaumocTb
OJIMHAKOBBIX YaCTHUI[ B KBAHTOBOW MeXaHHUKE. OMbITHI IO PaCCESTHUIO TOKIECTBEHHBIX
yactull. bo3onbl u ¢depmuonsl. Ilpunuun Ilaymu. OOMeHHOE B3auMMOIEHCTBHE.
CtpyKTypa 3HEpPreTUYEeCKUX YPOBHEH B MHOTOX3JEKTPOHHBIX aromax. THIIBI CBsi3ei
AJIEKTPOHOB B aromax. llepuoanueckas cucrema anemenToB /.M. Meneneena.

6.5. Monekyna

Mornekyna Bogopona. dusnueckas NpUpoa XMMUYECKOU cBA3u. MOHHas u
KOBAJICHTHAsI CBSA3U. DJICKTPOHHBIE, KoJieOaTeNbHbIE M BpalllaTeIbHbIC COCTOSHUS
MHOT'OAQTOMHBIX MOJIEKYJI. MOJIEKYJISIPHBIE CTIEKTPHI.

6.9. Inekmponst 6 Kpucmannax

[Tpubnumxenue cuiabHOM M crnaboil cBsizu. Mojenb CBOOOJHBIX 3JEKTPOHOB.
YpoBenb @epmu. IneMeHTbl 30HHOW Teopuu KpuctauioB. OyHkius bioxa. 3oHHas
CTPYKTYypa 3HEPTeTHYECKOTO CIEKTpa IEKTPOoHOB. [loBepxHocTh @epmu. Hucio u
IJIOTHOCTh YHWCJIA BJEKTPOHHBIX COCTOSIHUM B 30HE. 3alOJIHECHHE 30H: METaJUlbl,
JIARJIEKTPUKHU U TTOTYTIPOBOJHUKH.

SBnenne cepxmpoBoauMocTH. KymepoBckoe crapuBaHUE DJIEKTPOHOB.

TynnenbHpli KOHTakT. Oddekr J[xozepcona u ero mnpumeHeHue. 3axBaT H



KBAaHTOBAaHWE  MAarHUTHOrO  NOTOKAa. [loHsAiTHE O  BBICOKOTEMIEPATYPHOMU
CBEPXIPOBOJIUMOCTH.

6.10. Dnemenmot Keanmosoit INeKMpPOHUKU

Teopus Bo3mymeHnuit mia ypaBHeHus lllpenunrepa. BeposTHOCTH mepexona.
DNeMEHThl KBAaHTOBOW TEOPHUM U3TyUYCHHS. BBIHYKIEHHOE U CIIOHTAHHOE U3IyYCHHE
dotonoB. Koaddumuentst OiHmTeiiHa. TeruioBoe paBHOBECHOE U3IyUEHHUE.
[IpuHuun paboThl KBAaHTOBOTO TreHeparopa. OTKpeITHIA pe3oHaTop. JlazepHas

CIICKTPOCKOIINA. HpI/IJIO}KCHI/IH KBAaHTOBOU QJICKTPOHHKM.

7. ATOMHOe SIIpO

Crpoenue atomHoro siapa. Moaenu sigpa. fnepHele peakuuu. PagnoakTUBHbBIE
npeBpanieHust saep. Peakuus spepHoro genenus. llenmnas peakinus JeseHUS.
Anepubiit peaktop. Unes 6punepunoro peakropa. [IpoGiema MCTOUHUKOB IHEPTHUU.
TepMosinmepHblil cUHTE3. DHEprusi 3Be3[. YNPABISEMbIA TEPMOSACPHBIM CHUHTE3.

Oddext Meccbayrpa v ero IpuMeHEHHUE.
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IlepeyeHs 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. McToku OCHOBHBIX UJeH KBAHTOBONH MEXAHMKH.
31. @OTOHBI.
32. KopnycKynsipHO-BOJHOBOI Jyaii3M.

33. KBaHTOBbIE COCTOSHUS.

34.  Ypasuenue lllpenunrepa.
35. Atom.

36.  MHOr03/1eKTPOHHBIE ATOMBI.
37. Mounekyna.

38. DNeKTpOHbI B KpHCTAJLIaX.

39, DueMenTsl KBaHTOBOM HJIEKTPOH HKIL.

40.  Atomuoe spo.

41, Copemennnie npoGiemMbl GU3HKN KOHACHCHPOBATHOTO COCTOSHUS

[Tporpamma coorBetcTBYeT Macnopry HOMEHKJIATYPBI CHEHHUATBHOCTEH HayUHBIX
PabOTHUKOB.

Jupexrop UM duP" \A’KJU " A.B. Munakos
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KaHJl. pu3.-MaT. HayK, A0UEHT, 3aBe/1yIOLHii
0azoBol Kadeapoii Gpusnku TBepIOro-TENA N
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