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Coaep:xanue nmporpaMmsl

1. dusnyeckne 0CHOBBI MEXaHUKH

1.1. Dnemenmeor Kunemamuxu

[IpocTpaHCTBEHHO- BpeMeHHbIe OTHOIIeHUsA. Cuctema otyera. CKalsipHbIE U
BEKTOpHBIC (Ppu3nueckrue BeMMUUHBI. OCHOBHBIE KHHEMATHYECKHE XapaKTEPUCTHUKHU
IBKeHUsT 4dacTull. O cMbICIe MOpPOU3BOJHONM M HMHTErpajia B MPUIOKEHUU K
buznyeckum 3amadyaM. CKOpOCTb M YCKOPEHHME YacTHIbl NpPH KPHUBOJWHEHHOM
JBUKCHHUU. [[BMKEHHE YaCTHLBI MO OKPYXHOCTH. YTJIOBass CKOPOCTb W YTIIOBOE
yckopenue. [loctymnarenbHoOe U BpalaTelIbHOE IBMKEHHUS a0COIIOTHO TBEPJIOTO TeJa.

1.2. Dnemenmol ounamuku uacmuy

ITonsiTue cocTOsTHMS YacTHIILI B Kjaaccumueckor Mexanmke. OCHOBHas 3ajada
nuHaMmuku. [lepBbeiii 3akoH HproToHa. IloHATHE HMHEpUHMATIBHOM CUCTEMBI OTCUETA.
Macca. YpaBuenue nuxenusa. Tpernit 3akoH Hprotona. CoBpeMeHHasi TPaKTOBKa
3akoHOB HproToHa. ['paHUIBI MPUMEHUMOCTH KJIACCHUUYECKOTO CIoco0a OMUCAHUS
JIBMDKCHUS YaCTHII.

1.3. 3axkonwl coxpanenus 6 mexanuke

3akoH coxpaHeHMs ummyibca. LleHTp macc. 3aKOH JBUKEHMS LIEHTpa Macc.
PeaktuBHOE nBMxkeHME. MOMEHT uMnysibca. MOMEHT CHIbl. Y PAaBHEHHE MOMEHTOB.
3aKOH COXpAaHEHHUs] MOMEHTa UMIyJbCa. [[BMKEHHE B LIEHTPAJIbHOM TOJIE. 3aKOHBI
Kermepa.

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

1.4. Ilpunyun omnocumenvHocmu é MexaHukKe

[lpunuun  otHocutenbHOCTH  [ammnes.  IlpeoOpazoBanus  [anmues.
HNuBapuanThel nipeodpa3oBanus. OnrcaHue ABIKCHUS B HEMHEPIHAIBHBIX CHCTEMax
otdyeta. Cunbpl mHepuuu. ['paBUTalMOHHAs Macca. DKBHUBAJIECHTHOCTh MHEPTHOM U

IrPaBUTALlMOHHOW MaccC.



1.5. Dnemenmul penamusucmckoil OUHAMUKU

[IpyHLIMO OTHOCUTEIBLHOCTU B PEJSITUBUCTCKOM MexaHuke. IIpeoOpazoBanue
JlopeHnia 1yt KOOpAWMHAT U BPEMEHU U UX CIEACTBUS. PENATUBUCTCKUI 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,
BpaIllAlOMIErOcs BOKPYT HEMOABUXKHONW OCH. MOMEHT HWHEpPIUU TBEPAOro Teia
oTHocHuTeNbHO ocu. ['mpockon. IIpeneccus rupockorna.

1.7. dnemenmut mexanuxku cnaiowiHbIX cpeo

OO01me cBOMCTBA ra3oB U KUIKOCTeW. KuHeMaTHueckoe OnMcaHue IBUKEHUS
KUIKoCcTH. BektopHbie nosia. [10TOK ¥ HUPKYJISIUs BEKTOPHOTO MOJIS. YpPaBHEHUS
JBIDKCHUSI U paBHOBECHS KUAKOCTU. MaeanbHas xuakocTs. CTallOHApHOE TEUCHUE
WJICaJIbHOM KUJIKOCTH. Y paBHEeHUE bepHyuim.

Bszkasa sxuakoctb. Cuibl BHYTpEHHEro TpeHus. CralmoHapHOE TEYEHUe
BSI3KOM KUJKOCTU. 3aKOHBI THAPOAMHAMUYECKOTO mMojao0us. ['maponuHamuyeckas

HEYCTOWYUBOCTH. [loHSATHE O TypOyJIEHTHOCTH.

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. KomriekcHas (popma npenctaBieHrs rapMOHUYECKUX KOJICOaHMIA.

2.2. I'apmonuyueckuii 0CUUIIAMOP

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

Ipy3 Ha TpYXUHE, KojiebaTenbHbI KOHTYp. CBOOOIHBIE 3aTyXarolue KojaeOaHwus.



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

2.3. AnzapmonuuecKkue Kojedanus

Henunelnnbli OCLMJLIATOP. dusnyeckue CHCTEMBI, cozepKalme
HenuHeHocTh. [IpeoOpa3oBaHne M JETEKTUPOBAHHME DJIEKTPUUYECKUX KOJICOAHMI.
ABtokoneOanusi. OOpaTHas cBsA3b. Perenepanus. YciaoBue C€aMOBO30YKIICHUS
kKojiebanuii. Ponp HenmmHelHocTH. da3zoBas IUIOCKOCTh TeHepatopa. IlpenenbHbie
nukibl. [ToHATHE O penakCcallMOHHBIX U MMapaMEeTPUUECKUX KOJICOaHUsIX.

2.4. Boamnoewle npoueccol

BomnoBoe  aBwkenme.  I[lmockas  cranmonapHas — BonHa.  [Inmockas
CUHyCOHWJQJIbHAs BOJHA. berymme u crosgune BOJHBL. JlIMHA BOJIHBI, BOJHOBOM
BekTOp U ¢azoBast ckopocTh. CKalsspHble U BEKTOpHbIE BOJHBIL. [lonspuzarus.
OngHOMEpHOE BOJIHOBOE YpaBHEHUE. YTPYTUE€ BOJIHBI B ra3ax, )KUAKOCTAX M TBEPIbIX
TeJax. DHEPreTHYECKUE XapaKTEepUCTUKN YIIPYTUX BOJH. BekTtop YMmoBa. [loBenenue
3ByKa Ha rpaHulle pasfena AByX cpel. [lonstue o0 ynmapHbiXx BosiHax. Dddekt

Homnepa.

3. MoaexyaspHasi Gu3uKa ¥ TEPMOANHAMHUKA

3.1. Dnemenmout MoneKyIApHO-KUHEMUUECKOU Meopuu

Makpockonudyeckoe coctosiHue. @Du3nyeckue BEJIMYMHBI U COCTOSHUSA
bu3ndecKkux cucTeM. MaKpOCKOIMMYECKHe IapaMeTphl KaK CpEIHHE 3HAYCHHUS.
TermoBoe paBHOBecus. Moaenp HIEATBHOTO Ta3a. YPaBHEHUE COCTOSIHUSA
ujeanbHOro rasa. [lonsitue o remmeparype.

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

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. XMMHUYECKUN TOTECHIMAN. Y CJIOBUS XHUMHUYECKOTO 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
npeBpamieHus. ®aszoBble nuarpamMmbl. YpaBHeHuwe Knaneiipona- Kraysuyca.
Kputnueckas touka. M3oTrepmbl Ban-nep-Baanbca.

3.3. @yukyuu pacnpeoenenusn

Mukpockonudeckue — TapamMeTpbl. BeposTtHOCTr W —  (IyKTyarumu.
Pacnipenenenne  MakcBeita.  CpegHsass  KMUHETHYECKAsh DHEPTUST  YACTHIIBI.
Pacnpenenenne bonpumana. TemioeMKOCTs 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 nBwxkenue. Cpsazp auddy3un ¢ OpPOYHOBCKHUM  JIBHXKCHHEM.
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.
CTaTUCTUYECKHUI CMBICII TEPMOAMHAMUUYECKUX MOTEHIIMAJIOB M TeMnepaTypbl. Poib
cBOOOMHOM 3Heprun. Pacnpenenenue I'nb6ca 11 CUCTEMBI C IEPEMEHHBIM YHCIIOM
YaCTHULl. DHTPONUSA U BEPOSTHOCTh. ONpeeseHne SHTPOIIUH PABHOBECHOW CUCTEMBI
4yepe3 CTAaTUCTUYECKUN BEC MAKPOCOCTOSHUSL.

CraTtucTudeckoe OINHUCAaHWE KBAaHTOBOM  CHUCTeMbl. Pasnuume  Mexnay
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 KOJIMYECTBEHHAss Mepa XaoTHMYHOCTH. [IpumHumMn Bo3pactanus

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. JKwunxkme xpucrawisl.  Kpucrammmueckas pemietka.  CTpyKTypHOE
ynopsiioueHue KpucramioB. [lonstue o marmutHOM mnopsake. HeymnopsmodeHHbie
MaKpOCUCTEMBI.

Makpocucrtemsl BIaiu OT paBHOBecHsA. OTKpPBITbIE AUCCUIIATUBHBIE CUCTEMBI.
[TosiBneHne caMoopraHu3ally B OTKPBITBIX CUCTEMAX U MpEeBpalleHUe (PIYKTyalui B
Makpockonuyeckue 3¢ ¢dektsl. Posb HenuHelHocTH. [loHATHE 0 OUdypKauusax. Unen

CUHCPICTUKU.

4. DJIeKTprU4ecTBO U MAarHETU3M

[IpenMer KIIACCHYECKOM DSJIEKTPOJMHAMHUKH. OJIEKTPUYECKHU 3apsii U €ro
JTUCKpeTHOCTh. Wnes OmuskopeiicTBust. ['paHunl MPUMEHMMOCTH KJIaCCHYECKOM
AIEKTPOANHAMHUKHU.

4.1. nekmpocmamuka

3akoH Kynona. HanpsbkeHHOCT — anekTpuueckoro  nosist.  [IpuHoumn
CYNEPHO3ULHANA. DNEKTPUUECKUN AUNO0JIb. OCHOBHBIE YPAaBHEHHUs JJIEKTPOCTATUKU B
Bakyyme. [loTok ®  mUpKyJsuus  dJIEKTpocTaThueckoro  mojs.  PaGora
AIEKTPOCTATUYECKOrO MoJid. IloTeHnnan 3JIeKTpOCTaTHYECKOro MO U €r0 CBA3b C
HaIpsKEHHOCTHIO.

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

OHeprusi B3aUMOJEHUCTBUSL DJJEKTPUUYECKUX 3apA0OB. OHEPrusi CHCTEMBI
3apSKEHHBIX IPOBOJHUKOB. OHEPrys 3apspKEHHOro KoHjaeHcaropa. I[LmoTHOCTB
DHEPIUH IEKTPOCTATUYECKOTO MOJIA.

4.2. Dnekmpocmamuueckoe none é geujecmee

[Imockuid KOHAEHCATOP C JUDJIEKTPUKOM. ODHEPrusl JUIOJIA BO BHEIIHEM

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



[Tonsipr30BaHHOCTB. DIEKTPUUYECKOE CMELIeHHE. J(M3IeKTpuyecKasi MpOHULAEMOCTb.
OCHOBHBIE YpaBHEHHs AJIEKTPOCTATUKH JHAJEKTPUKOB. ['paHUYHBIE YCIOBHS Ha
MOBEPXHOCTH pazjena '"IUAJICKTPUK-AUIICKTPUK" U "TPOBOJHUK-IUIIICKTPUK'.
[[10THOCTP 3HEPrUM 3JEKTPOCTATHUYECKOIO MOJII B JIHUAJEKTpUKE. BHYTpeHHsS u
CBOOOJIHASI DHEPTUsl UDJIEKTPUKOB BO BHEIIHEM JJIEKTPOCTATUYECKOM TIOJIe 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 Jlxoynsa-Jlenua B nokanbHOM ¢dopme. 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.

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

DJeMeHTbI 30HHOM TEOpUHU KPUCTAJUIOB. DIIEKTPOHHBIN (pepMu-ra3 B MeTauie.
Hocurenn Toka Kak KBa3sW4acTHIBl. 30HHAs CTPYKTypa 3HEPreTUYECKOTO 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 TNPUMECHBIE TOJYyNpoBOAHUKH. [loHsATHE Op - I
nepexone. TpaH3ucTop.

DJIEKTPUYECKHUM TOK B BaKyyMe. TepMOIIJIEKTPOHHAS DMUCCHS. DIEKTPUUECKUI
Tok B Traze. llpomecchl HOHM3aUMUM W PEKOMOMHALMU. DIJIEKTPOIPOBOJHOCTD
Cl1a0OMOHM3MPOBAaHHBIX ra3oB. llonatue o mnasme. [lna3mennas 4acroTa.
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 AJEKTPUYECKOM U MATHUTHOM NOJIIX. 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 UHAYKTUBHOCTH. MarHUTHOE MOJIE U MAarHUTHBIII 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 ~ COJIGHOMJ C  MarHeTMkoM. HaMarHuunBaHuE  BEILIECTBA.
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 TMOCTOSIHHOIO MArHUTHOTO TIOJISI B BelleCTBE. MarHuTHbIe IIEMH.
Marnetuku. Ilapa-, nua-, deppo-, aHTUPeppoMarHeTUKH. ODIEMEHTHI TEOPUU
deppomarnetusma. Touka Kropu. [Jomennas crpykrypa. TexHuyeckas KpuBas
HaMarHW4uBaHusg. BHYTpeHHsiE W CBOOOAHAsT PHEPIrHsi MArHETUKOB BO BHEIIHEM
MarHATOCTaTUYECKOM TIOJIE M YCIOBHUS ~TEPMOJMHAMUYECKOTO PABHOBECHS.
MarauTtocTpukuus GeppoMarHeTUKOB. MarHUTHBINA METOJT OXJIAXKICHHUS.

4.6. Ypasenenus Maxkceenna

QapasieeBcKasi M MaKCBEJJIOBCKAasi TPAKTOBKH SIBIICHHSI 3JEKTPOMAarHUTHOU
uHAyKuu. BuxpeBoe snexktpuyeckoe mnosne. Tok cmemenusa. CucrteMa ypaBHEHUN
MakcBemia B uHTerpaibHOM u  auddepennmansHoil  popmax. CKamsipHbIl U
BEKTOPHBIA MOTEHIUAJIBI AJICKTPOMArHUTHOTO MOJIS. 3aKOH COXPAaHEHUs YHEPTUU JJIS

QJICKTPOMAIrHUTHOI'O  ITOJIA. I[InoTHOCTH OHCPIrUur  OJICKTPOMAI'HUTHOI'O  ITOJIA.



[110THOCTH MOTOKA 3HEPTUM JIEKTPOMArHUTHOTO IMOJS. DIEKTPOMATHUTHBIE BOJIHBI.
BonnoBoe ypaBHeHue. CKOpOCTh paclpOCTPaHEHUs 3JIEKTPOMArHUTHBIX BOJIH.

4.7. Ilpunyun omunocumenvHocmu 6 31eKMpPOOUHAMUKE

OneiT  Maiikenscona. He3zaBUCMMOCTb CKOpPOCTM CBETa OT JBUKEHUS
UCTOYHHKA. — VIHBApMAaHTHOCTH YpaBHEHM MakcBeisla — OTHOCHUTEIIBHO
npeoOpazoBanuil Jlopenua. PenstuBucTckue npeoOpa3oBaHUs 3apsiioB, TOKOB U
AJIIEKTPOMAarHUTHBIX Tmosnie. HMHBapuanTel npeoOpa3zoBaHuil. (OTHOCUTEIBHOCTH
paszeneHus EKTPOMArHUTHOTO TOJIS HA AJIEKTPUYECKOE U MATHUTHOE 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 nepemMeHHOTO TOKA.

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

I[onnepa B JJICKTPOAMHAMUKCE.

5. BosiHOBasi oNTHKA

5.1. Humepghepenyusn eonn

[TpuHun cynepno3unuu A1 BoyiH. HTepdepeHuus mIocKux U chepuyeckux
MOHOXpOMaTHUeCKUX BOJH. OTHOMEpHas pelleTKa U3 HCTOUHUKOB C(HeprUueCcKUX WIH
HUJIMHAPUYECKHUX MOHOXPOMaTHYECKUX BOJIH. WNurepdepenuus
KBa3UMOHOXPOMATHYECKUX BOJH. BiusHuME MCTOYHMKA HAa MHTEPPEPEHIUIO BOJIH.
@OyHKIMA  KOTEPEHTHOCTH. BpeMeHHOoe UM CHEKTPAIbHOE  PACCMOTPEHUE
UHTEpPEPEHIIMOHHBIX siBiIeHUI. HTepdhepomeTpsl.

5.2. Hueppaxkyusn éon

[Mpunmun T'roiirenca - ®penens. Judpakmus Dpenens. Yucno Dpenens.
Hudpakuus @paynrodepa. Audpakiuus Ha KpyrJioM OTBEPCTUHU, NPSAMOU I U Ha
MHOXKECTBE MapaienbHbX wiened. [ludpaxuumonnas pemerka. CHekTpaibHOE
paznoxxkenue. Paspemaroniasi  coCOOHOCTh — CHEKTpPalIbHBIX —  MPUOOPOB.

JudpakimonHas pemeTka ¢ CHHYCOMJAIBHOW TPOIyCKaeMOCThl0. OnrTuyeckas



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. lloHstue o BonHOBOAax. AHW3OTPOITHBIE CPEIIBI.
DIEMEHTBI KPUCTAINIOONTUKH. DIIEKTPOONTUYECKNE U MAarHUTOONITHYECKUE SIBIICHHUS.
DneMeHThl HEJMHEWHON ONTHUKH: caMO(pOKYyCHMpPOBKA CBETa, TeHEpaIus TapMOHUK,
napamMeTpuuecKre NpOIECcChl, BBIHYXAEHHOE paccesHue. OOpalieHue 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 st paBHOBECHOTO TeIioBOoro uanydeHus. dorosrnexrpuueckuit G exT.
CtraOuibHOCT, W pa3Mephl aToMoB. [IpUHIIMI MUHHUMAaNbHOTO BO3JICUCTBUSA B
npupoze. OTkpeiTHe NocTosiHHOM [1nanka. JIuneituateie ciekTpel aTomMoB. [IpaBuiio
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

OHepruss W UMIYJIbC CBETOBBIX KBaHTOB. Popmyna OWHINTEWHA IS
dbotoanekTpudyeckoro sddekra. Dddexr KomnToHa. AHHUTWISIUS DJIEKTPOH-
MTO3UTPOHHOM TapPHI.

6.3. KopnycKyaapHo-80,1H060ii 0yanu3m

['unore3a ne bpoitnda. Judpakuus 31eKTpoHOB U HEUTpOHOB. MuKpoudacTuia
B omgnomeneBom unTepdhepomerpe. CooTHomieHue HeompeneneHHocTe. OreHka
DHEPTUM OCHOBHOTO COCTOSIHUS aTOMa BOJOpPOJa W DHEPTHHM HYJIEBBIX KOJICOAHUN
ocimuisitopa. TyHHenbHBIM 3(ddext. BoaHOBBIE CBOWCTBA MHUKPOUYACTHUI] M
COOTHOIIICHHSI HeompeaeeHHocTel. Habopsl 0JHOBPEMEHHO N3MEPUMBIX BEJTHUNH.

6.4. Keanmoevle cocmoanus

3amaHue COCTOSIHUS MHKpodacThll. BonHoBas QyHKIMS U €€ CTaTUCTUYECKHI



cmpicil.  Cyneprno3uuus COCTOSIHMM. AMIUIMTYIbl  BeposTHOCTE. OnucaHue
MIPOXOXKJICHNUS MHKPOYACTHUIIBI 4Yepe3 JMByxIeneBoi wuHTEephepometp. Omnmcanue
nudpakiMi HEUTPOHOB HA KpUcTalie. BepoATHOCTh B KBAHTOBOM TEOPHH.

6.5. ¥Ypaenenue Illpeounzepa

Bpemennoe  ypaBHenune — Ilpenunrepa.  CranumoHapHOE€  ypaBHEHHUE
[Ipenunrepa. CtaunoHapHbIE COCTOAHMSA. YacTulla B OJJTHOMEPHOM M TPEXMEPHOM
MOTEHIUANBHBIX siMaxX. [IpoxokaeHue dacTUIbl HaJl W MOJ MOTCHIHAIbHBIM
O6apbepom. ["'apMOHMUYECKUI OCUUIUISTOP.

6.6. Amom

Yactunia B ceprueckd CHUMMETPUYHOM IMojie. Bogopoaonono0HbIe aTOMBI.
OHepretuueckue ypoBHU. [loTeHimansl Bo30YyKJeHUss U HoHU3AIMHU. CHIEeKTpbI
BOJOPOIONOAO0HBIX aToMOB. [IpocTpaHCTBEHHOE pachpeAesieHHe IUIOTHOCTH
BEPOSATHOCTH JIJIS1 AJIEKTPOHA B aToMe Bojiopojia. Mezoatomsl. [lluprHa ypoBHE.

6.7. MuozornekmpouHvle amomul

Cnextp razoo0pazHoro remusi. Opto- u maparenuid. HepaznuaumocTb
OJIMHAKOBBIX YaCTHUI[ B KBAHTOBOW MeXaHHUKE. OMbITHI IO PaCCESTHUIO TOKIECTBEHHBIX
yactull. bo3onsl u ¢depmuonsl. Ilpunuun Ilaymn. OOMeHHOE B3aMMOJEWUCTBHE.
CtpyKTypa 3HEpPreTUYEeCKUX YPOBHEH B MHOTOX3JEKTPOHHBIX aromax. THIIBI CBsi3ei
AJIEKTPOHOB B aromax. llepuoanueckas cucrema anemenToB /.M. Menaeneesa.

6.5. Monekyna

Mornekyna Bogopona. dusnueckas NpUpoa XMMUYECKOU cBA3u. MOHHas u
KOBAJICHTHAsl CBSA3U. OJICKTPOHHBIC, KOJeOaTeIbHbIE U BpalaTeIbHbIE COCTOSHUS
MHOT'OAQTOMHBIX MOJIEKYJI. MOJIEKYJISIPHBIE CTIEKTPHI.

6.9. Inekmponwt 6 Kpucmannax

[Tpubnumxenue cuiabHOM M crnaboil cBsizu. Mojenb CBOOOJHBIX 3JEKTPOHOB.
YpoBenb @epmu. IneMeHTbl 30HHOW Teopuu KpuctauioB. OyHkius bioxa. 3oHHas
CTPYKTYypa 3HEPTeTHYECKOTO CIEKTpa 3JIEKTPOHOB. [loBepxHocTh @epmu. Hucno u
IJIOTHOCTh YHUCJIA SJEKTPOHHBIX COCTOSIHUM B 30HE. 3alOJHEHUE 30H: METaJUIbI,
JIARJIEKTPUKHU U TTOTYTIPOBOJHUKH.

SBnenne cepxmpoBoauMocTH. KymepoBckoe crapuBaHUE DJIEKTPOHOB.

TynnenbHpI KOHTakT. Oddekt Jxo3zedcoHa u ero mnpuMeHeHHE. 3axBaT U



KBAaHTOBAaHWE  MAarHUTHOrO  NOTOKAa. [loHsAiTHE O  BBICOKOTEMIEPATYPHOMU
CBEPXIPOBOJUMOCTH.

6.10. Dnemenmot Keanmosoit INeKMpPOHUKU

Teopus Bo3mymeHnuit mia ypaBHeHus lllpenunrepa. BeposTHOCTH mepexona.
DNeMEeHThl KBAHTOBOW TEOPHUM U3TyUYCHHS. BBIHYKI€HHOE U CIIOHTAHHOE W3JIyYEHUE
dotonoB. Koaddumuentst OiHmTeiiHa. TeruioBoe paBHOBECHOE U3IyUEHHUE.
[IpuHumn paboThl KBAaHTOBOTO TeHeparopa. OTKpwITHIA pe3oHaTop. JlazepHas

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

7. ATOMHOe SIIpO

Crpoenue atomHoro siapa. Moaenu sigpa. fnepHele peakuuu. PagnoakTUBHbBIE
npeBpanieHust saep. Peakuus spepHoro nenenus. lLlemHas peakuusa eneHus.
Anepubiit peaktop. Unes 6punepunoro peakropa. [IpoGiema MCTOUHUKOB IHEPTHUU.
TepMosimepHblil CUHTE3. DHEpPrus 3Be3Nl. YMPaBISEMbId TEPMOSACPHBIM CHUHTE3.

Oddext Meccbayrpa v ero IpuMeHEHHUE.
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IlepeyeHs BOMPOCOB K IK3aMeHY:

DneMEeHThl KWHEMAaTUKH.

DIIEMEHThI TMHAMMKHN YacCTHL.

3aKOHBI COXPAHEHUSI B MEXAHUKE.

IIpyHIUIT OTHOCUTEIBHOCTH B MEXAHHUKE.
DIIEMEHTBI PEIATUBUCTCKON TNMHAMUKH.
DneMEeHThl MEXaHUKH TBEPJIOTO Tea.
DIIEMEHThl MEXaHHUKH CIUIOLIHBIX CPENI.
KunemaTnka rapMOHUYECKHX KOJIEOAHHIA.
I"apmoHMYeCKH OCHMILIATOP.
AHrapMoHHUYECKHE KOJeOaHusl.

BoJstHOBBIE TTPOIIECCHI.

DNEMEHTBI MOJIEKYIISIPHO-KMHETUYECKOU TEOPHH.
DneMEHTHl TEPMOJAVNHAMUKH.

OyHKINH paCIIPEICICHUS.

OneMeHTbl PU3NYECKON KUHETUKH.
Pacnpenenenne ['u60ca.

[Topsinok u GeciopsA0K B IPUPOJIE.
DNEKTPUYECTBO U MATHETU3M.
DJIEKTPOCTATHKA.

DIEKTPOCTATHYECKOE IT0JIE B BEIIECTBE.
[1oCTOSIHHBIN YIEKTPUUECKUI TOK.

MaruuTtHOE nose.

MarnuTtHoOe 11071€ B BEILIECTBE.

YpaBHenuss Makcseria.

[IpyHIMI OTHOCUTENBHOCTH B 3JIEKTPOIUHAMHUKE.
KBazucrannoHapHOE 371€KTPOMArHUTHOE TOJIE.
HNuTtepdepenus BOIH.

Judpakius BoJH.

B3aI/IMO,Z[eI\;ICTBI/Ie QJICKTPOMArduTHBIX BOJIH C BCIICCTBOM.
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HcTokm OCHOBHBIX UIEN KBAHTOBOU MEXAHUKH.

@OTOHBI.

KopryckynsipHO-BOJTHOBOHM AyalIU3M.
KBaHTOBBIE COCTOAHUSL.

VYpasuenue llpeaunrepa.

ATOM.

MHOr0371€KTPOHHBIE ATOMBI.
Mouekyia.

DJIEKTPOHBI B KPUCTAJIIAX.
DIEeMEHTHI KBAaHTOBOU 3JIEKTPOHUKHU.

ATOMHOE 411pO.

CoBpeMeHHOE COCTOSIHUE A U HAyYHO-TEXHUYECKHUE TTPOOJIEMBbI, CTOSIIIUE B

00J1acTh UHTEHCU(DHUKAIIMK TETIO-MacCOOOMEHa.

42. Tlocnegnue MOCTHXEHUS, KPYITHBbIC HAYYHBIC OTKPBITHS H TEXHHUECKHE

PCIICHUA, HpCMI/IH «I'mobanvHas OQHCPIUA» B obnacTn IICPCIICKTUBHBIX

HHEPreTUYECKUX TeXHoJorui u Ternodusuku.

[TporpamMmma cOOTBETCTBYET MACIIOPTY HOMEHKJIATYPBI CIICIIUATLHOCTECH HayIHBIX
PaOOTHHKOB.

Hupexrop MNDOuPO \7‘(/%

CocraBuTEINb IPOTPAMMBI:

KaH. pu3.-MaT. HAYK, JOIICHT, ’
1.0.3aBEAYIONIETO Kadeapoit Termmopu3nKu /

A.B. Munakos

M.C. JIoGacoBa



