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Conep:xaHue nporpamMmmbl
(mo nucuuminHe «O01Ias huU3nuKa)

I. Pusuyeckue OCHOBbLI MEXaHHKH

1.1. Diiemenmel KuHeMamuKu

IIpocTpaHCTBEHHO- BpeMeHHbIe OTHOLICHUs. CucTema oTueta. CKaJlsipHbIE U
BEKTOpHble (pu3HyecKue BeJMUMHbl. OCHOBHbIC KHHEMATUUECKUE XaPaKTCPUCTHKH
nBukeHUss 4yactul. O cMmbIciie MPOM3BOJHOM M HWHTErpaja B MPHIOKEHHH K
¢usnyeckum 3amadaM. CKOPOCTh M YCKOpPEHHE YaCTHIBI MPH KPUBOJIHMHEHHOM
JNBWKEHUH. [[BH)KeHHe 4YacTHULIbl M0 OKPYKHOCTU. YTJIOBAas CKOPOCTb U YIJIOBOE
yckopeHnue. [locTynarenbHoe U BpalllaTelbHOE IBUKEHUS] aOCOIIOTHO TBEPIOIO
Tena.

1.2. Dnemenmsl OuHaAMuKu uacmuuy

[ToHsiTHe COCTOSIHUS YaCTHIIBI B KJlacCH4Yeckoi MexaHuke. OCHOBHas 3agaya
nuHamuku. [lepBelil 3akoH HeroToHa. [loHsiTHE HHEpLUATBHONW CUCTEMBl OTCYETA.
Macca. Ypasuenue nsuxeHus. Tpetuii 3akoH HetoroHa. CoBpeMeHHasi TpaKTOBKA
3aKOHOB HproToHa. [ paHULbl NPUMEHUMOCTH KJIACCUYECKOIro CIoco0a OIMMCaHHs
JIBUKEHUS YaCTULL.

1.3. 3akonsl coxpanenus 6 mexanuke

3aKoH coxpaHeHus uMmirynbca. LleHTp macc. 3akoH IBH)KEHHS LIEHTpa Macc.
PeaktuBHoe nBuxkeHue. MomeHT wumMmysbca. MOMEHT CHJBL. Y paBHEHHE
MOMEHTOB. 3aKOH COXpaHEHHs MOMEHTa UMITyjbca. J[BHXKeHHEe B IEHTPaJIbHOM
noJsie. 3akonbl Kemnepa.

PaGora. MomHocts. Kunetndeckass osHeprus. KoHcepBaTvBHBIE H
HEKOHCEpBaTUBHBIE CHJIBI. [loTeHIMaIbHAs dHEPTrUsl U dHEPrusi B3aUMOICHCTBHS.
BHyTpeHHsii 3Heprus. 3aKkoH COXpaHEHHUS SHEpruu B MeXaHHUKe.
OOb1edu3nyecKnil 3aK0OH COXpPaHEHUsI SHEPTHUH. 3aKOHBI COXpPAHEHUS U CHMMETPHSI
MIPOCTPAHCTBA U BPEMEHHU.

1.4. llpunyun omuocumenbHOCMU 8 MeXAHUKE

Ilpunuun otHocutTenbHocTH ['anmunes. [lpeoOpazoBanwus [Manunes.
WuBapuanTel npeoOpasoBaHus. ONUcaHWe [BIKEHHS B HEUHEPLHUATIbHBIX
cucreMax oryera. Cuibl uHepuuu. ['paBuTanMoHHass Macca. DKBHBAJIEHTHOCTH
UHEPTHOM U IPaBUTALIMOHHOM Macc.

1.5. Dnemenmol peisamugUCMCKON OUHAMUKU

[IpyuHIUI OTHOCUTEIBHOCTH B peIsITUBUCTCKON MexaHuke. [IpeoOpaszoBanue
JlopeHua /g KOOpJAMHAT U BPEMEHHU U UX CJIEACTBUS. PeISTHBUCTCKUI UMITYIIBC.
uBapuaHTHOCTE  ypaBHEHUH  JABMKEHHS  OTHOCHTEIBHO TpeoOpa3oBaHHii
Jlopenna. IlomHas »Heprust 4acTULbl. YeTblpeXMEpHBIH BEKTOP JHEPTrUU -
UMITyJIbCA YaCTHULBI. 3aKOH COXPAHEHHS YeTBIPeXMEpPHOI'0 BEKTOpa JHEPTHH -
uMItyibca. CTOJKHOBEHUS PEISITUBUCTCKUX YaCTHII.

1.6. dnemenmel mexanuxku meepoozo meia

VYpaBHEeHHs NBUKEHUS U paBHOBecHs TBepaoro teia. [loHsiTHe cTaTtuyecku
HeomnpezeNeHHbIX cucTeM. KuHeTruueckas sHeprus TBEpJ0ro Tella, COBEPILAOIIErO
IIOCTYMAaTeIbHOE W BpallaTe/IbHOC [ABMIKCHHUs. Y paBHEHUE ABUIKEHHUS TBEPIOro



Tena, BpAIlalollerocss BOKPYT HEMOAB)XKHOH OcH. MOMEHT MHepUUH TBEpPIOro
Tena oTHocuTeNnbHO ocH. [ mpockor. [Ipenieccus rupockona.

1.7. dnemenmol MexaHUKu CRAOUIHBIX CPEO

OOue cBoiicTBa Tra3oB MW KuOKocTeH. KuHematwdeckoe ormucanue
IBWKEHHUs xuaKocTH. Bekropuble noss. [loTox M HUPKYISALES BEKTOPHOTO TTOJIS.
VYpaBHeHUS] [BWKEHUSI W paBHOBECHsS JKHAKOCTH. VpeanmbHas IKHIKOCTE.
CranoHapHoe TeueHue ujieaabHON KUJKOCTH. YpaBHeHUe bepHy .

Bsizkas kxuakocts. Cunbl BHyTpeHHero tpeHus. CTalMoOHapHOE TeYeHHe
BSI3KOM JKUJKOCTU. 3aKOHBI THAPOAMHAMUYECKOTO Tonoous. [ uapoauHaMudeckas
HeycToHYnBOCTb. [loHsATHE O TYpOYJIEHTHOCTH.

2. ®u3uKa KoJ1eOaHUi U BOJIH

2.1. Kunemamuka 2apMoHuU4eCKUX KoJle0anuil

AMIuTyna, KpyroBas — 4acToTa M (paza rapMOHHYECKHX KoJieOaHHH.
CrnoxeHue CKaIspHBIX M BEKTOPHBIX KoyieOaHuil. buenus. @urypsr Jluccaxy.
BekTtopHble nuarpammbl. KoMiiekcHast ¢opMa mpencTaBiieHHsT TapMOHHYECKHUX
KoJebaHuH.

2.2. I'apmonuueckuit ocuuniamop

JIBUKEeHHE CHUCTEMbl  BOJHM3M YCTOHMYMBOTO TIOJIOKEHHS DPaBHOBECHSI.
Mogens rapMOHHUYECKOTO OCIUJIISITOPA. [Tpumepsr rapMOHHYECKUX
OCLJIATOPOB: MAsATHUK, I'Py3 Ha NpPY)KUHE, KojeOareabHbld KOHTYp. CBOOOIHBIE
3atyxatouqe  kojebanusa. Kosddumnument 3aryxanus. Jlorapudmumueckuii
JEKpeMeHT. DHeprusi rapmMoHudeckoro ocuususitopa. Jlodpornocts. [loHsiTe o
CBS3aHHBIX TAPMOHUYECKUX ocuuLIATOpax. HopManbHbie konebaHust (MOIBI).

2.3. Anzapmonuueckue Ko1e0anus

Henunelinplii  ocumiuisitop.  Du3MYecKHe  CHUCTEMBI,  COJAEpIKalle
HeJMHEUHOCTh. [IpeoOpasoBaHue M JETEKTHUPOBAHUE JICKTPUYCCKHUX KOJIeOaHHI.
ABTokonebanusa. OOpaTHast cBsi3b. Perenepauus. YciioBue caMoBO30YKIEHUS
KonebaHuil. Ponp HenuHeitHocTu. Pa3oBas MIOCKOCTh reHeparopa. [lpenenbHble
UKL [IoHATHE O pelakCallMOHHBIX U MapaMeTPHIECKUX KOJeOaHUsX.

2.4. Boanoesie npoueccol

BonHoBoe  aBUIKEHHe. [Tnockass cranuonapHast BomHa. [lmockas
CHHyCOUJaJIbHas BOJHA. berymue u crosiude BOJHBI. JJTMHA BOJIHBEIL, BOJHOBOM
BeKTOp U (azoBas CKOpocTb. CKajspHbIE M BEKTOpPHbIE BOJHBL. [lojspusarus.
OnHOMepHOEe BOJIHOBOE YpaBHEHHE. YIPYrHe BOJHBI B rasax, >KHUIKOCTAX U
TBEP/bBIX Tejax. JHEpreTU4eCcKUe XapaKTepUCTUKH YIIPYTUX BoJH. BekTop YMmoBa.
IToBeneHue 3ByKa Ha rpaHulle pasjena AByX cpen. [loHaTHe 00 yaapHBIX BOJIHAX.
Dddexr Jlommepa.

3. MoJiekyasipiasi pu3uKa H TEPMOAHHAMHKA

3.1. Dnemenmbl MOAEKYAAPHO-KUHEMUYECKOI mMeopuu

Makpockonudeckoe coctosHue. DU3MYeCKHe BEIUYUHBI M COCTOSHUSA
Gusuyeckux cucteM. MakpoCKOIMHMYECKHe MapaMeTpbl Kak CpeaHHe 3HAYeHHS.
TeroBoe paBHOBecus. Monens HIeaNbHOrO0 Tra3a. YpaBHEHHE COCTOSHHS
uaeanpHoro rasa. [lonstue o remneparype.



Asnenuss nepenoca. Juddysua. Temmomposomgrocts. Koaddumument
mipoy3un.  KoapduimeHT TemIonpoBOIHOCTH. TeMIepaTypornpoBOIHOCTE.
Huddy3ust B razax, KUAKOCTAX M TBEepAbIX TelaX. Bs3koctb. KoadduimeHTs
BSI3KOCTH I'a30B U JKUIKOCTEH.

3.2. Daemenmobl mepmMoOUHAMUKU

[lepoe Hauano tepMoauHAMUKH. BHyTpeHHssi sHeprusi. MHTeHCHBHBIE M
SKCTEHCHBHBIE napameTpbl. OOpaTUMble U HEOOpaTUMbIE MPOLECCHL. IHTPOIIHS.
Bropoe Hauano TepmonuHaMuKH. TepMoAMHAMHUYECKHE MOTEHIMAILI U YCIOBHS
paBHOBeCHSA. XUMUYECKUHN MOTEHIHAN. Y CIIOBUS XUMHUYECKOro paBHOBecHs. LIuki
Kapno. MakcumanbHbIi K.I1.J71. TETIOBOM MaIIHHBI.

@asel U ycnoBusA paBHOBecHs (a3. TepMoauHamuKa MOBEPXHOCTH pasjeia
nByX ¢a3. IloBepXHOCTHBIE SHepruss W HaTsOKeHHe. KamuiispHble sBIIeHUS.
dazoBele mpeBpalleHus. Pa3oBble auarpammbl.  YpaBHeHue Kiameipona-
Knaysuyca. Kputnueckast touka. Mzotepmsr Ban-nep-Baanbca.

3.3. @ynukuuu pacnpeoeieHus

Mukpockonudyeckue — napameTpsl.  BeposTHocTe W bayKTyanuw.
Pacnpenenenne Makcenna. CpefHsisi KHHETHYeCKas DHEPIrHsl YacCTHIIBL.
Pacnpenenenue bosbiimana. TemioemMKkocTh MHOT'0aTOMHBIX ra3os.

OrpaHMY€HHOCTh KJIACCUUYECKOUM TEOPUHU TETIOEMKOCTH.

3.4. Dnemenmol puzuueckoll KuHemuKu

JIokanpHOE M HEMOJHOE paBHOBecHue. PenakcanuoHHble sBieHUs. Bpemena
pellakcallii pa3jUu4HbIX IIPOLIECCOB MPHUOIMKEHUS K TEIUIOBOMY pPaBHOBECHIO.
bpoyHoBckoe nBuxenue. CBsizb auddy3un ¢  OpOYHOBCKHM JIBHIKEHHEM.
YyBCTBUTENBEHOCTh HM3MEpUTEIbHBIX NMpUOOpoB. Illymbl. [ToHsTHE O mNpHUHIHUIIE
Omnszarepa. [TonsiTue o nepekpecTHhIX 3P dhexTax.

3.5. Pacnpeoenenue I'uooca '

Mopens cucremel B TepMmocTtare. KaHoHuueckoe pacrpeneieHue ['ub6ca.
CTaTuCTHYECKUH CMBICT TEPMOJUHAMUYECKUX MOTEHIMAIOB H TeMIIEpaTyphl.
Ponbe cBoOOaHON 3Hepruu. Pacnpenenenue ['ub0ca it CUCTEMBI € IIEpEMEHHBIM
YHCJIOM YaCTHLl. DHTPONHA U BEPOATHOCTh. OnpeeseHne SHTPONUN PaBHOBECHOM
CHUCTEMBI Yepe3 CTATUCTUYECKUI BeC MAKPOCOCTOSHHUS.

CrarucThdyeckoe ONMUCAaHHE KBAaHTOBOM CHCTeMbl. Pasinune Mexay
KBAaHTOBOMEXAHHYECKOW U CTATUCTUYECKON BeposATHOCTAMMU. [IpuHuun HepHeTa u
ero ciencrtsus. Ksantosele uueanbHble raspl. OyHKUUU pacnpeneieHne bose u
Oepmu.

3.6. Ilopsi0ok u d6ecnopadok ¢ npupooe

DHTPONHUS KaK KOJMYECTBEHHAs Mepa XaOTHYHOCTH. [IpHHIKIT BO3pacTaHus
s>HTponuH. llepexox or mnopsiaka K OeCrmopsaKy B COCTOSHHH TEIUIOBOIO
paBHoBecusi. Ponb (azoBeix nepexonos. bnmkuuii u naneHuil mopsok. [apametp
nopsaka. KoopIWHALMOHHBIA W OpPUEHTALMOHHBIN MOpsAKH. BO3HMKHOBEHHE
nampHero  nmopsaka. JKunkue — kpuctamisl.  Kpucramiudeckas — perrerka.
CTpykTypHOe ynopsjo4yeHHe KpucTamioB. [loHATHE O MAarHUTHOM IOpPSJIKE.
HeynopsinoueHHble MAaKpOCHCTEMBI.

Makpocucrtempl BAalud OT paBHOBeCHS. OTKpPBITbIE TUCCUIIATHBHBIE
cuctemel. IlosiBeHre caMoopraHu3alUyd B OTKPBITBIX CHCTEMax H IMpeBpalleHHe
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¢bnykryauuii B Makpockormudeckue 3¢ ¢dektsl. Ponp HenuHeliHocTu. IloHsTHE ©
oudypkauusx. Mneu cuHepreTuku

4. DJIeKTPHYECTBO U MATHETH3M

[IpeaMeT KnacCHYECKOH 3MEeKTPOAUHAMHKU. DJICKTPUUECCKUH 3apsl U €ro
IUCKPeTHOCTb. Maes OnuskomercTBus. ['paHHUbl NPUMEHHMMOCTH KIACCHYECKOM
IEKTPOAUHAMUKHU.

4.1. dnekmpocmamuka

3akon Kynona. HanpsokeHHocTs anektpudeckoro mosst.  [lpunuwmm
CYMepro3ulUU. DJIeKTpUUYeCcKUil unosb. OCHOBHbBIC YPaBHEHHUSI JIEKTPOCTATUKH B
BakyyMe. Ilotok U uMpkymsuusi 3jiekTpocTaTudeckoro mous. Pabora
AIIEKTPOCTATHYECKOro 1oJist. [loTeHIHa 3JIeKTPOCTATHYECKOTO TOJISl U €0 CBSI3b C
HaIpPsKEHHOCTBIO.

WneanbHblll MPOBOJHUK B 3JeKTpocTathudeckom mose. [loBepxHOCTHBIE
3apsabl. ['paHruHbIe YCIOBUS HA MMOBEPXHOCTH pasfena "uaeanbHbId MPOBOIHUK -
BakyyM'". DJIEKTpOCTaTUYeCKOe T[oJie B IIOJIOCTH WJI€AJBbHOTO IPOBOIHHUKA.
Dnextpoctarnyeckas 3amuta. KoadhpumueHTsl eMKOCTH W B3aHMHOH €MKOCTH
npoBoHUKOB. KoHeHcatopel. EMKOCTE KOHIEHCATOPOB.

DHeprusi B3aUMOJCUCTBUA DJJIEKTPUYECKUX 3apsiioB. JHEPrUsi CUCTEMBI
3apsDKEHHBIX TMPOBOJIHUKOB. DJHEPrusl 3apsbKeHHOro KoHpeHcaTopa. [ImoTHOCTH
SHEPIHH JIEKTPOCTATUYECKOTO TIOJIS.

4.2. DnekmpocmamuyecKkoe no.ie 6 eeujecmee

[Tnockuil OHJOEHCATOp C JAUDJIEKTPUKOM. DJHEpPrus [UIIOJS BO BHEIIHEM
anekTpoctatudeckoM mode. [lomspusamus — nusnektpuka. [lonspusaiuoHHbIe
3apsanbl.  [lonsipu30BaHHOCTE. DeKTpUueckoe cmelieHue. JluaiekTpudeckas
NPOHULAEeMOCTb.  OCHOBHBIE  ypaBHEHHS  DJIEKTPOCTATHKU  JUAIECKTPUKOB.
['paHuuHbBIE yCIOBUS Ha IOBEPXHOCTH pazfeia "IUAJIEeKTPUK-TUIICKTPUK' u
"NpoBOAHUK-AUMIEKTPUK". [LIOTHOCTH HSHEPrUU SIEKTPOCTATHYECKOro IO B
NUAJIeKTpuKke. BHyTpeHHsisE U CBOOOJHAs dHEPrusi JUIIEKTPUKOB BO BHEIIHEM
JIEKTPOCTATUYECKOM II0JIe M YCJIOBHS TEPMOJMHAMHYECKOTO pPaBHOBECHS.
DnextpocTpukuus. [1be3031eKkTpuku. CerHeTo3neKTPUKU. DIIEKTPETHI.

4.3. [locmoanHbLil 3.1eKmMpu1ecKuit mok

YcnoBus cyuiecTBoBaHUs Toka. [IpoBomHuku u um3onsTopsl. Paspsaka
KOHAeHcaTtopa. 3akoHbl OMa u Jlxoyns-JleHna B nokanbHOUM dopme. CTOpOHHUE
cwibl. D.JI.C. Uctounuku D.J1.C. 3axkon Oma nis 3aMKHYTOH LENMH U ydacTKa
uenu, cogepxamero uctoyHuk J.J[.C. 3aKoH coxpaHeHUs SHEPTHH I 3aMKHYTOMH
uenu. [Ipasuna Kupxroda.

DNeKTpONpOBONHOCT  MeTa/uioB.  Hocutenn Toka B MeTasiax.
DIEeKTPONPOBOAHOCT,  KaK  BBIHYXAeHHas  auddysus. Hemocrarounocts
KJIACCUYECKOW  2JIEKTPOHHOH  TEOpUH.  DJIGKTPOHHBIE  TEIUIOEMKOCTh U
TEIJIOMPOBOIHOCTb.

DIeMEeHTbl 30HHOM TEOpPUM KPUCTAJIOB. DIJEKTPOHHBIM (epMu-ras B
MmeTasute. Hocutenu Toka Kak KBa3u4yacTUIIbl. 30HHAS CTPYKTYpa SHEPreTHIECKOIro
CIIEKTPA DJIEKTPOHOB. YPOBEHb U MOBEPXHOCTh PepMu. UUCII0 U MIIOTHOCTH YUCIa
JJIEKTPOHHBIX COCTOSIHUW B 30HE. 3alOJHEHHWE 30H: METallbl, JUAIEKTPUKH U
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MOJIYIPOBOJAHUKHU.  DJIEKTPOMPOBOAHOCTh  MOJYNPOBOAHUKOB. [loHsAtne o
ABIPOYHON TPOBOAUMOCTH. COOCTBEHHbIE U TMPUMECHBIC MOJYNPOBOJHUKH.
[lonsitue o p - n nepexone. TpaH3zucrop.

DNeKTpUYeCKHUd TOK B BakyyMe. TepMOdJIeKTpOHHAs  3MHCCHSI.
DneKkTpuyeckuii ToK B raze. [lpomecchl HWOHM3aUMM W  PEKOMOWHAIUH.
DNEeKTPONPOBOTHOCTh  CTAOOMOHM3UPOBAHHBIX Tra30oB. lloHsaTtwe o 1UIa3Mme.
[ImasmeHHas yactora. JlebaeBckas JIMHA. DIEKTPONPOBOJAHOCTD IMJ1a3MBl.

SIBnenune cBepxmpoBoguMocTH. KymnepoBckoe criapuBaHue 53IE€KTPOHOB
[IoHsiTHE 0 BEICOKOTEMITEpATYPHOU CBEPXIPOBOUMOCTH.

4.4. Maznummnoe no.ie

Cuna Jlopenna. Cuna Awmmepa. MarHutHas UWHAYKUOUs. JIBrokeHHe
3apsDKEHHBIX 4YacCTHLl B JJIEKTPUYECKOM M MarHUTHOM ToJisiX. OCHOBHBIE
YPaBHEHUsT MAarHeTOCTATHKHU B BakyyMme. [I0TOK U LHUPKYISIUS MAarHUTHOTO ITOJIS.
IPUHLMIT CYTIEPIIO3ULIUU [IJI1 MATHUTHOTO TTOJISI.

MaruuTtHoe MoJie NPSIMOJIMHENMHOIro MpPOBOJAHHUKA C TOKOM. 3akoH buo-
CaBapa. Butok ¢ TOKOM B MarHuTHOM moje. MOMEHT CHWII, AeHCTBYIOIIHMIA Ha
BUTOK C TOKOM B MarHUTHOM I10Jie. MarHUTHBIA MOMEHT. DHEPrusi BUTKA C TOKOM
BO BHEIIIHEM MAarHUTHOM ITOJI€.

MarnutHoe 1nosie 1MHHOro cojeHouna. KoagpduuueHTsl HHIYKTUBHOCTH U
B3aMMHOM WHIYKTHBHOCTH. MarHuTHoOe Ioje MU MAarHUTHBIA MOMEHT KpPYroOBOIO
TOKa. DJIEKTpOMarHuTHas UHAyKuud. [IpaBuno Jlenma. fIBmenHus camouHgyKumu
[IpY 3aMbIKAHUU U Pa3MbIKaHUU 3JIEKTpUdecKod uenu. OarokcMmerp. MarHuTHas
3Heprus Toka. [IoTHOCTE SHEepruu MarHUTHOTO TOJISL.

4.5. MaznumHnoe nosie 8 eeuiecmee

JUIMHHBIA ~ CONEHOMA C Mar"HetTukoM. HamarHuyumBaHue BelecTBa.
Mounekynspasle Toku. HamarnuueHHoCTh. HampsskeHHOCTP MArHMTHOIO IOJIA.
MarnuTtHas npoHunaeMocts. OCHOBHbBIC YpaBHEHHUSI MAarHETOCTATHKH B BEILECTBE.
[ panuyHbIe yCIOBUS Ha MOBEPXHOCTH pa3feNia NBYX MarHeTHKOB. [LIOTHOCTB
SHEPIWHM IIOCTOSSHHOIO MAarHUTHOIO IIOJIsI B BellecTBe. MarHuTHbIE LEIH.
Marnetuku. Ilapa-, nma-, ¢eppo-, aHTHPeppOMArHEeTHKH. DIEMEHTbI TEOPUH
peppomarnernsma. Touxa Kropu. JlomenHas ctpykrypa. TexHuueckas Kpupas
HaMarHu4uBaHus. BHYTpeHHsT U cBOOOIHAsS SHEPrys MArHeTHKOB BO BHEIIHEM
MAarHMTOCTaTUYECKOM II0JI€ U YCJIOBHSl TEPMOJMHAMUYECKOTO pPAaBHOBECHS.
MaruurocTpukius peppoMarHeTUHKOB. MarHUTHBIH METO OXJIaKICHUS.

4.6. Ypasuenua Makceenna

DapaneeBcKkass U MaKCBE/UIOBCKAsh TPAKTOBKU SIBICHHUsI 3J€KTPOMAarHUTHOM
uHaykuud. Buxpesoe snekrpudeckoe nose. Tok cMemenus. CrucrteMa ypaBHEHHI
MakcBeiia B uHTEerpajipHod u auddepeHuransHod Qopmax. CKaaspHbId |
BEKTOPHBIM MOTEHUHUANBI 3JIEKTPOMArHUTHOIO TOJIS. 3aKOH COXPAHEHUS dHEPrHH
JUIsl DJIEKTPOMArHUTHOIO MOJIsA. [ITOTHOCTE 3HEPruu 3IEKTPOMArHUTHOIO  ITOJISL.
[110THOCTE TOTOKA >HEPrUM IJIEKTPOMATHUTHOIO TOJsL. DJIEKTPOMArHUTHBIE
BoJIHBL. BonHoBoe ypasBHeHune. CKOpPOCTh pacHpOCTpaHEHHS 3JIeKTPOMarHUTHBIX
BOJIH.



4.7 IIpunyun omuocume1bHOCHU 6 IIEKMPOOUHAMUKE

Oneitr  Maiikenscona. He3aBUCHMOCTH CKOpPOCTH CBeTa OT JABUIKEHHUS
uctouHuka.  MHBapuanTHOoCcTh  ypaBHeHMM ~ MakcBenna  OTHOCHUTENBHO
npeodpazoanuii Jlopenmna. PenstuBucrckue mpeodpa3oBaHus 3apsigoB, TOKOB U
JJIEKTPOMArHUTHBIX Moseid. HBapuaHTel mpeoOpa3oBaHuil. OTHOCHTEIBHOCTH
pazJiefieHUs 3JIEKTPOMArHUTHOIO IOJIs HA 3JIEKTPUYECKOe U MAarHUTHOE IT0JIs

4.8. KeazucmayuonapHoe 31eKmpomazHumHoe no.ie

VYcnoBus manoctd Toka cmemeHus. Toku @Dyko. KpazucrauuoHapHble
SBJICHUS B JIMHEHHBIX IMPOBOJHMKAX. [lepexomHble Mpouecchl B 3IEKTPUUECKHUX
uensax. ['eneparop nepemennoro toka. Mmnenaunc. Llenu nepeMeHHOro Toka.

[Inockue »saekTpoMarHuTHble BOJIHBL [lonsipuzanus. DHepreTUYecKHe
XapaKTePUCTUKU JJIEKTPOMArHUTHBIX BOJH. Bektop [loitHTunra. M3mydenwue
aunons. Jluarpamma HampasieHHOCTH. Ceprdeckue W HMIIHHIPHUYECKHE BOJHBI.
Opdexr Jlomnepa B 37€KTPOIUHAMUKE.

5. BosiHoBasi onTHKA

5.1. Hnmepghepenuusn 6o1n

[lpuHuun cynepno3uuuud Aas  BodH. MHTepdepeHIHMs IMIOCKHX |
chepruyecKuX MOHOXpOMATHYECKHX BOJH. OIHOMEpHAs pelleTKa U3 HCTOYHHKOB
chepruyecKuX WM UATHHIPHIECKUX MOHOXPOMATHUYECKUX BOJIH. MHTephepeHLus
KBa3MMOHOXPOMAaTHYECKUX BOJH. BiusiHHe UCTOYHMKA HAa MHTEP(EPEHIIMIO BOJIH.
QOyHKIHS  KOTEpEeHTHOCTH. DBpemeHHoe U cHEKTpajbHOE  pacCMOTpeHUe
UHTep(hepeHUUOHHbIX siBIeHUH. HTepdepomMeTpsl.

5.2. Jujpparkuua eonu

[Ipunuun I'tolireHca - @penens. dudpakuus Ppenens. Yucno Dpenerns.
Hudpakuus PpayHrodepa. Audpakuus Ha KpyrJioM OTBEPCTHH, MPSIMOM IIETH H
Ha MHOXKECTBE NapajuleibHbIx wieneil. Judpakuuonnas pemrerka. CrekTpaibHOe
pasnoxkenue.  Paspemaromast ~ crmocoOHOCTh — CHEKTPAJIbHBIX  MPUOOPOB.
JudpakioHHast pelieTka ¢ CHHYCOHAATbHOM MporyckaeMocThio. Onrryeckas
(GunpTpanys NpoCTPaHCTBEHHBIX YacToT. [IpuHIMN rostorpaduu.

5.3. Bzaumooeiicmeue 3;1eKmMpoOMACHUMHBIX 0JIH C 6CUIECIEOM

Mopnens cpensl ¢ nucnepcueit. Ilokasatens npenomienus. HopmaneHas u
aHoMalibHasl aucrepcuu. ['pynmosas ckopocts. [lormomienue BosiH. [loBeneHue
BOJIH Ha IpaHule pasnaena AByX cpeid. [loHsTue o BoigHOBOmax. AHU3OTPOIMHbBIE
cpe/ibl. DJIeMeHTbl KpUCTAUIOONTUKHU. DIEKTPOONTHYECKHE U MATHUTOOIITHYECKHE
ABJIEHUA. DJIEMEHTbl HEJIMHEHHON ONTHUKH: caMO(pOKYCHpPOBKA CBETa, TCHEpAIlHs
rapMOHUK, IIapaMeTpUYeCKUe IPOLECChl, BBIHYKAEHHOe paccesHue. OOpalieHue
BOJIHOBOTO (ppoHTa. [lonydyeHne CBEpXKOPOTKUX CBETOBBIX HMITYJIHCOB.

6. ATomHas U siiepHas pusuka

6.1. HcmoKku 0CHOBHbBIX UOCU K6AHMOBO MEXAHUKU

[IpoTtuBopeuns knaccudeckoi Gusuku. Mzmyuenue yepHoro tena. @opmyiia
[lnanka 1y paBHOBECHOI'O TEIUIOBOIrO U3ilydeHHsl. PoTodeKTpudeckuii 3G hexr.
CraOuibHocTh M pa3Mmepbl aTOMOB. [IpHHUHI MHHHMaIBHOTO BO3ICHCTBHA B
npupone. OtkpeiTHe noctosHHOM [Inanka. JluHeluaTele CHEKTPBI aTOMOB.
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[IpaBuiio gactor bopa. Ilpunuun coorBercTBUs. OnbiT @panka u ['epua. OnbiT
[lrepna u I'epnaxa. Pe3oHaHChl BO B3aMMOJEHCTBUM HEHTPOHOB C aTOMHBIMH
AlpaMU U ITMOHOB C HyKJIOHAMH.

6.2. @omonsl

OHeprusi W UMIYJNbC CBETOBBIX KBaHTOB. Dopmyna DitHmreiina s
poToanektpuueckoro spdexra. Dbdexr KomnroHa. AHHHUTHUIANMS 3JIEKTPOH-
[TO3UTPOHHOU MapHI.

6.3. KopnycKyaapHo-6011H08011 0yaiusm

['unotesa e  bpoinsg. Judpakumss dIEKTPOHOB H  HEHTPOHOB.
MukpouacTtuna B OJIHOIIIEJIEBOM uHrepdepomerpe. CooTHoueHue
HeomnpeaeneHHocTed. OLieHKa 3Heprul OCHOBHOT'O COCTOSIHHSI aTOMa BOAOpOJa U
DHEPruu HYJEBBIX KojieOaHuM ocuusuisitopa. TyHHenbHbIH 3hdexT. BonmHoBbIE
CBOMCTBA MMKpOYacTHULl M COOTHOLIEHHUsI HeolpejelneHHocTedl. Haboper
OJIHOBPEMEHHO U3MEPUMBbIX BEJTUYUH.

6.4. Keanmoegvie cocmoanus

3ajaHue  COCTOSHUS ~ MMKpoyacTul. BomHoBas  dyHkius u  ee
CTaTUCTUYECKUHM cMbIci. Cyneprno3ulius COCTOSTHUM. AMIUTUTY/IbI BEPOATHOCTEM.
Onucanue MpoXoXKAeHUS MHUKPOYACTHIIBI 4Yepe3 ABYXIIENEBOH HHTephepoMeTp.
Onucanue audpakuuu HEHTPOHOB Ha KpHUCTaie. BeposSTHOCTE B KBAaHTOBOM
TEOPUH.

6.5. Ypaguenue Illpeounzepa

Bpemennoe  ypaBHenue Illpenunrepa. CraumoHapHOe — ypaBHEHHE
[penunrepa. CtauoHapHele COCTOSHUA. YacTHIIa B OJHOMEPHOU U TPEXMEPHOMI
MOTEHIUANBHBIX sMaX. [IpoxoxkaeHue yacTHUUbBI HAA M MO [OTEHIHAILHBIM
OapbepoMm. ["'apMOHUYECKUN OCITHILIATOP.

6.6. Amom

YacTtuua B cpepruueckd CUMMETPUYHOM mosie. Boaopononoqo6Hbie aToMsbl.
OHepretudeckne ypoBHHU. IloTeHiuansl Bo3OyxkneHHs u woHH3AMU. CIEKTpEI
BOJOPOJONOJO0HBIX aTOMOB. IIpocTpaHCTBEHHOE pacrpejeieHHe IUIOTHOCTU
BEPOSATHOCTH JIJIA DJIEKTPOHA B aTOMe Bonopoaa. Mesoaromsl. [lluprna ypoBHEH.

6.7. MHo203/1eKmpoHHble amombl

Cnektp razoo0OpasHoro remusi. Opro- u mnaparenuii. HepasnuummocTts
OMMHAKOBBIX YaCTHL B KBAaHTOBOM MexaHuke. OMBITBI MO paccesHuro
TOKAECTBEHHBLIX 4acTull. bo3oHsl u ¢epmuonsl. [lpunnun [layau. OOMmeHHOe
B3auMojieiicTBrue. CTpyKTypa SHEpreTHUeCKHX YPOBHEH B MHOIOXJIEKTPOHHBIX
aToMax. THUIBI CBsA3eM 3JIEKTPOHOB B aToMax. [lepuonuyeckas crucTema 3JIeMEHTOB
JI.. Menneneena.

6.8. Monexyaa

Mornekyna Bogoposna. duznudeckasi MpUpoIa XUMHUECKOM ¢BA3H. MoHHas u
KOBaJIEHTHAsl CBA3U. JJIEKTPOHHbIE, KOJeOaTelbHbIe U BpalllaTe/IbHble COCTOSHUS
MHOTOaTOMHBIX MOJIEKYJ. MoleKyIsipHbIe CIIEKTPHI.

6.9. DiekmpoHbl 6 Kpucmaniax

[Ipubnmxenune cuIbHOU U c1aboii cBi3u. Mojesb CBOOOIHBIX 3JIEKTPOHOB.
Yposenb DepMu. DjeMEHTbl 30HHOH TeopuH KpuctamioB. ®yukuusa bioxa.
30HHas CTPYKTypa 3HEPreTHYEeCKOro CIeKTpa 3IeKTpoHoB. [ToBepxHocTs MepMu.
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Yucno M MIOTHOCTH 4YMClIAa AMEKTPOHHBIX COCTOSIHUM B 30HE. 3arlOJHEHHE 30H:
MeTaJIJIbl, IU3JIEKTPUKU U MOJTYITPOBOIHUKH.

slBnenune cBepxmpoBoauMocTH. KymnepoBckoe crnapuBaHUE 3JIEKTPOHOB.
TyHHenbHbIH KOHTakT. D¢ddekt [[xo3edcoHa u ero mpuMeHeHHe. 3axBaT U
KBAHTOBAaHWE MAarHUTHOro IMoroka. [loHsATHE O  BbICOKOTEMIIEpaTypHOH
CBEPXITPOBOJUMOCTH.

6.10. I1emeHmol KeAHMOBO U INEKMPOHUKU

Teopus Bo3myienuit st ypaBHenus Llpeaunrepa. BepostHocTh nepexona.
DJeMEHThl KBAaHTOBOW TeOpUM W3NIy4YeHHs. BBIHYyKIeHHOe M CIOHTaHHOE
usznydyenue (ortoHoB. Koaddbuuuentsr DitHmreliHa. TermmoBoe paBHOBECHOE
u3nydenue. Ilpuanmn paGoTel KBaHTOBOro reHeparopa. OTKpBITBIH pe30HATOP.
JlazepHas criekTpockonus. [IpuoxeHuss KBAHTOBOM AJIEKTPOHHUKH.

7. ATomMHoOe SIaApOo

Crpoenne artomHoro sapa. Mogenun sgpa. SlaepHble  peakiMH.
PaguoakTtuBHBle mnpeBpaileHus suep. Peakuust snepHoro nenenus. llemnas
peakuus neneHus. snepusiii peakrop. Mues Opuaepnoro peakrtopa. IlpoGiema
UCTOYHUKOB DHEpPruu. TepMOsIEepHBId CUHTE3. DHeprusi 3Be3d. YTpaBiseMblil
TepMosiAepHbIi cuHTe3. Dddexkt Meccbayspa u ero npuMeHEHHE.

OcHoBHas 1uTEpaTypa

1. Kypc ¢usuxu /mog pen. B.H. Jlozosckoro/. - C-I1. U3natenscTBo "Jlans",
2000, T. 1-2.

2. CuyxuH [1.B. O6wuii kypc ¢usuku. - M.: Hayka, 2000, 1. 1-V.

3. Kunrcen A.C., Jlokmun I'.P., OnbxoB O.A. OcHoBbl dpusuku. Kypc o6ueit
¢buzuku: YueOH. B 2 1. T. 1. MexaHuka, 3JIeKTpHYECTBO U MarHETH3M,
KOJIeOaHHUs U BOJIHBL, BosiHOBas ontuka / [Toxn pen. A.C. Kunrcena. - M.
OU3BMATIIUT, 2001. - 560 c.

4.  benonyukun B.E., 3aukun JI.A., Ilunentok FO.M. OcHoBsr dhusuku. Kypc

obwiei ¢puzuku: Yuebn. B 2 1. T. 2. KBanroBas 1 craTucTuyeckas

¢usuka/Tlox pen. FO.M. LHunentoka. - M.: DUIMATIIUT, 2001. - 504 c.

Tpopumosa T. H. Kypc ¢usuku. - M.: Beicrias mkomna. 1999-2004.

Cagenbes U.B. Kypc obme#t ¢pusuku. -M.: Hayka,1989-1998,1.1-3.

Hetnap A.A. u np. Kypc dusuku. M.: Beicias mkosa, 1985-1999.

Bonpkenmreitn B.C. COopHuk 3ana4 no obuieMy Kypey Gusuku. - M.:

Bricias mkoua, 2003.

Hponos W.E. 3agauu no ob1eii pusuke. -M.:BJIAZIVC, 1997.

10. Casesnbes U.B. COopHuK BOIPOCOB U 3a1ad4 1Mo oouei pusmke. — M.:
Actpens ACT, 2001.

el Sl

Jono/IHUTe/bHAS JIHTEpAaTypa
1. Marsees A.M. Kypc ob61ueit ¢pusuku. - M.: Beiciuas mkoma, 1976-1989, 1. 1-V.
2. Acraxos A.B., llupokos FO.M. Kypc ¢usuku. -M.: Hayka, 1977-1981, 1. 1-3.
3. CyxanoB A.Jl. ®ynnamentanbublii Kypc ¢pusuku. T. 1-3. — M.: M3natenapckas
dupma «Arap». 1996-1999.



Uponos N.E. Mexanuka. - M.-C.I1.: ®uzmartaut. 2000.

Hponos U.E. Dnekrpomaruetusm. - M.-C.I1.: @uzmaraut. 2000.

Hpomos W.E. Boanogsie npoueccsl. - M.-C.IL: @uzmarnut. 1999.

Ocitaman P., Jleiiton P.. Cannc M. @eiiHmMaHoOBCKHE JieKLMH 110 dusmke. - M.:

Mup, 1965- 1967, BeIm.1-9.

8. Kanamnukor C.I'. Daektpudectro. - M.: Hayka, 1995.

9. JlanncGepr I'.C. Ontuka. - M.: Hayxka, 2005.

10. AxmanoB C.A., Hukutun C.JO. ®usnueckas ontuka. M.: M3-so MI'Y. 2003.

11. ITaBnoB I1.B., XOXJ‘IOB A.®. ®uzuka TBepaoro tena. — M.: Beiciias mkona.
2000.

12. Tpopumona T.M. Ontrika u aToMHast pU3UKa: 3aKOHbI, IPOOJIEMBI, 3a1a41. —
M.: Bricmag mkosa, 1999.

13. Kurrens Y. Brenenue B ¢husuky tBepaoro tena. -M.: Hayka, 1978.

14. Torrdpun K.. Baiickond B. Konuenuus ¢huznuku 31eMeHTapHbIX YacTUll. -M.:
Mup, 1988.

15. Kozen C.M., Pamiba 3.1., CnaBatunckuii C.A. CoopHUK 32124 1o Gu3HUKe. -

M.: Hayka, 1987.

P A e

Ilepeyens BonpocoB:
duzuyecKkue OCHOBLI MEXAHUKH

i JIBr>KeHUe YacTHULbl [0 OKPYKHOCTH. YIJIOBass  CKOPOCTb M YIJIOBOE
YCKOpEHHUE.

2 3akonbl HertotoHa. CoBpeMeHHasi TpakTOBKa 3akoHOB HproToHa. I'paHulib
MPUMEHUMOCTH KJIACCHYECKOr0 CIoco0a ONMUCaHUS IBUKEHUS YaCTHII.

LR 3aKOH coXpaHeHMs uMmItynbca. LleHTp Macc. 3aKOH ABUKEHUS LIEHTPa Macc.
4. PeaktuBHOe nBuKeHUe. MOMEHT uMIlyjbca. MOMEHT CHUbl. Y paBHEHHE
MOMEHTOB. 3aKOH COXPaHEHUsSI MOMEHTA UMITYJIbCA.

3. JIBrkeHHe B LIeHTpaabHOM MoJie. 3akoHbl Kemepa.

6. Pabora. MomHocts. Kunetrnueckass »oHeprusi. KoHcepBaTuBHBIE U
HEKOHCEPBAaTUBHBIE CUJIBI.

7. KuneTtuyeckast sHeprusi TBEpAOro Teja, COBEPIIAOIIETO MOCTYMATENbHOE U

BpalllaTeIbHOE [IBW)KEHUS. Y paBHEHUE JIBH)KEHUSI TBEPJOrO Tella, BPAIAIOIIerocs
BOKPYT HEIMTOJBUKHOU OCH.

8. WNneaneHas xuakocts. C(CralluoHapHOE TeUYEHHUE HICATBHON IKHIKOCTH.
YpaBHenue bepHysiu.
9. Bsaskass xuakocts. Cuibl BHyTpeHHero TpeHus. CTallMOHapHOE TeYeHHE

BA3KOW KUJKOCTH. 3aKOHBI TMAPOAUHAMUYECKOro moaoous. ['uapoaguHaMudeckas
HeyCTOWYUBOCTE. [ToHSITHE O TypOYJIEHTHOCTH.

10.  BonnoBoe nBuxenue. [lnockas craunonapHas BonHa. [Tnockas
CUHycOUJabHas BOJIHA. beryiue u ctosiure BoJIHBI. [[J1MHA BOJHBI, BOJTHOBOMH
BEKTOp U (ha3oBasi CKOPOCTh.

MounekyasipHasi pH3MKa H TEPMOJAHHAMHUKA
l. Mogens ueanbHOro rasa. YpaBHEHHE COCTOSHHS HICATBbHOrO rasa.
[TonsiTe o Temneparype.
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2, [IepBoe Hauano TepMOAUHAMUKH. BHYTpeHHs dHEprusl.

3, DuTponus. Bropoe Hayano TepMOIUHAMUKH.

- TepMoaMHAMUYECKHE MOTEHUMAIbI M YCJIOBHUS PAaBHOBECHS. XHUMHUYECKUN
MOTEHIMA. Y CJIOBUSI XMMUYECKOTO PABHOBECHS.

8 [ukn Kapno. MakcumallbHBIN K.I1.11. TEIUIOBOM MAIIUHEI.

6. [ToBepxHOCTHBIC DHEprud U HaTs)KeHUue. KanuispHble SBIeHUS.

7. YpaBuenue Knaneiipona-Knaysuyca. Kputudeckas touka. M3orepmsl Ban-
nep-Baanbca.

8. Pacnpenenenue MakcBemna. CpeqHsisi KUHETHYECKas SHEPIrusi YacTHUIIbI.
Pacnpenenenue bonbumana. TernmoeMKOCTh MHOTOATOMHBIX I'a30B.

4. KBanroBbie uaeanbuble ra3pl. OyHkuuu pacnpenenerHue boze u @epmu.

10.  XKugkue  kpuctamiael. Kpucramnumyeckas  pemetka.  CTpyKTypHOE
yHOpsIIOYeHHE KPUCTAIITIOB.

BﬂeKTpl/l‘leCTBO H MarH€TH3M

b 3akoH Kynona. HanpsokeHHOCTs 3iekTpudeckoro mnouss.  [IpuHuun
CYHEePIO3ULUU. DISKTPUICCKUN TUIIOIb.
2, OcCHOBHBIE ypaBHEHHS 3JIEKTPOCTATUKU B BakyyMe. I1oTOk W LUpKyIsSUus

3NeKTpocTaThudeckoro mois. Pabora snektpoctaTtudeckoro mouis. [loTeHiman
AJEKTPOCTATUYECKOTO TOJISl U €r0 CBSI3b C HANPS)KEHHOCTHIO.

3. Kospduumrentsl eMKOCTH W  B3aUMHOM  €MKOCTH  IPOBOJIHHMKOB.
Konpencaropel.  EMKOCTP  KOHJEHCATOpPOB.  DJHEPrus  B3aWMOICHCTBUS
NEKTPUUECKUX 3apsiIoB. DHEPTUsl CUCTEMBI 3apsKeHHBIX MPOBOTHUKOB. DHEPIrHsl
3apsKEHHOr0 KOHAEHcaTopa.

4. 3akonsl Oma u [xoynsa-Jlenua. 3./J0.C. Uctounuku D.J.C. 3akon Oma s
3aMKHYTOM LIeNM ¥ y4acTKa LeMH, coaeprkaliero uctounuk. [Ipasuna Kupxroda.

= DIeKTPOHHbIN (epMHU-ra3 B MeTasie. 30HHAs CTPYKTypa dHEPreTHYeCKOro
CIIEKTpa 3JIEKTPOHOB. Y POBEHb U MOBEPXHOCTh Depmu.
6. DJIEeKTPONPOBOJHOCTE  MONyNpOBOJHUKOB.  [loHaTtne o  apipodHOit

npoBoauMocTH. COOCTBEHHbIE U IPUMECHBIE TONYNIPOBOAHUKH. [loHsATHE O P - N
nepexoze. Tpanzucrop.

7. DnekTpuyeckuil TOK B rase. Ilpoueccel HOHM3aUMM W PeKOMOHHAIUH.
[Tonsitue o nna3me. I1lna3zmenHas yacrora. JlebaeBckas AIMHA.

8. Cuna Jlopenna. Cuna Awmmepa. MarautHas MHAYKOUSA. J[BHkeHHe
3apsDKEHHBIX YacTHULL B JIEKTPUUECKOM U MAarHUTHOM TTOJISIX.

9. MaruuTtHoe 1oJie OpsIMOJIMHENMHOro MNPOBOAHHKA C TOKOM. 3akoH buo-
Capapa. BUTOK ¢ TOKOM B MarHUTHOM Iosie. MOMEHT CHJ, JAeHCTBYIOLIMI Ha
BUTOK C TOKOM B MarHUTHOM MoJjie. MarHUTHBIH MOMEHT.

10. Cucrema ypaBHeHuil MakcBe/uia B MHTerpajbHOW U U depeHIHATILHON
dopmax. DnekTpomarHuTHble BOJHBL BoaHoBoe ypaBuenue. CKOpPOCTBH
pacrpoCcTpaHeHHs ANeKTPOMArHUTHBIX BOJTH.

BoJsiHoBasi onTuKa H siiepHas pu3nka
1. IMTpunuun TIroiireHca - @penens. Hubpaxkuus Ppenensa. dudpaxums
@paynrogepa. Jnudpakuust Ha KpyriioM OTBEPCTHU U TPSIMOU IIEJTH.
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2, [lokazatens mnpenomiieHus. HopmanpHas U aHOMajabHAs JUCIIEPCHUMU.
[ 'pynnoBas cCKOpOCTb.

Fa Wsnyuenue yepHoro tena. Popmyna [lnanka 171 paBHOBECHOIO TEIIOBOIO
u3nyueHus. @orosnexrpuueckuit 3¢ dekr. [locroannas [Inanka.

4. TyuuenwHblt 3¢dext. BoiiHOBbIE CBOWCTBA MHUKPOYACTHL W COOTHOLUCHUSA
HEOMNPEe/IeICHHOCTEH.

- 3ajaHde  COCTOSHHS ~ MHKpoyacTWIl. BomHoBas  QyHKIUS U ee
CTATUCTUYECKUH cMBbICT. Cymneprno3ulusi COCTOSHUM. AMIUIUTYAbl BEPOSTHOCTEN.
Ypasuenue lllpenunrepa.

6. bozounsl u dhepmuonsl. [Tpunuun [Maymu.

7. Tumbel cBsizel dJIEKTPOHOB B aromax. llepuoauyeckas cucteMa 3J€MEHTOB
JI.. Menneneena.

8. SBnenue cBepxnpoBoAuMOCTH. KymnepoBckoe crnapuBaHHE 3JIEKTPOHOB.

Dddext JIxozedcona u ero npumeHenue. [loHsitue o BbICOKOTEMIIEPATYpPHOU
CBEPXITPOBOTUMOCTH.

49, [TpuHuMn paboThl KBAaHTOBOIO reHepaTopa. JlasepHas CHEKTPOCKOIMS.
[TpunoxeHust KBAHTOBOM 3JIEKTPOHUKH.

10.  Crpoenue aromHoro sapa. Mopenu sapa. AnepHble peakuuu. llenHas
peakuus aeneHus. SAnepHsridl peaktop. TepmosinepHbIi cUHTE3.

BpewMmsi mpoBeieHUsI BCTYIIMTEIBHOIO UCIIBITAHUA — 120 MUHYT.
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