NMPOrPAMMA
Mo obLwen d)I/I3I/IKI/‘IJ.
BBEOEHWE B KYPC OBLLUEN ®UINKW.

CTpykTypa (pU3nKM U ee A3bIK.

dunsnka n ee MeCcTo B NO3HaABATESNIbHOM N NPAKTUYECKOW AeATEeNbHOCTN YeroBeka.

OKCNepuMeHT M Teopud: UX B3aMMOCBA3b M B3anMMOOOycnoBneHHocTb. TpeboBaHuna K
“xopowen” Teopun. ODKCNEPUMEHT KaK WCTOYHMK (PaKTOpOB W CPEACTBO  MPOBEPKU
cocTtodaATenbHOCTM Teopun. [peameT dwmsmndeckoro uccrnegoBaHus. MogenbHbln  Xapaktep
NOCTPOEHUN (PUIMKN.

KonnyectBeHHOE oOnucaHMe CBOWCTB dom3ndeckoro obbekta. [loHATME dom3nveckon
BeNu4YnHbl. Matematnyeckne mogenm omsanyecknx o0 bLEKTOB.

MorpewHoCcTN N3MepeHun.

NCTMHHOE 3HadYeHMe U3NYECKON BEMNYUHBLI W MOFPELIHOCTU €ro  U3MEPEHUS.
[lencrButenbHoe 3HayeHne du3nYeckon BenuuMHbl. Knaccudukaumss norpewHocTen.
CuctemaTtuyeckme nOrpeLHoOCTU, UX WMCTOMHUKM W NYyTM KOMMeHcauun. He UCKNIoYeHHble
cuctemaTudeckue norpewwHocTn. CryvanHble norpewwHocTn. BepossiTHOCTHO-CTaTuCcTU4ecKue
MOHATUA TEOPUN CIyYarHbIX MOrPELLUHOCTEN.

CymmapHass norpewHocTb pesynbTaTa W3MEpPEeHUA U ee BbluucreHne. [lorpelHocTum
KOCBEHHbIX U3MEPEHUM.

OCHOBHbIE MONOXEHUS TEOPUN MPOBEPKM TMMNOTE3 OTHOCUTENBHO 3aKOoHa pacnpeneneHuns
MNOTHOCTY BeposiTHocTen. Kputepuin X2,

OcCHOBbI NMIMHENHOIO NapHOro perpeccuoHHoro aHanuaa. NMogdop Buaga annpoKCUMmMpytoLLen
dopmynbl. MeToa BblpaBHMBaHWMA. OnpegerneHne napameTpoB annpoKCUMUPYOLWNX hopmyn
METOAOM HaMEHbLUNX KBaapaToB.

MexaHuka.

MpeaomeT mexaHukn. dmnsnyeckne Tena n UX MOAENU: MaTepuanbHas Touvka, abCcontoTHO
TBEPAOE M YNpyroe Teno, BsA3Kas HeCKUMaemas XnokocTb, naeanbHbli ra3d. [NpocTpaHCTBO U
reomeTpus. OnpegeneHne nonoxeHus Ten B npoctpaHcTBe. Cuctema otcyeta. MamepeHune
pacctodaHuin wn yrnoB. EBKkNnooBa reoMeTpus WM SKCNEepUMEHTasnbHble OCHOBaHWA ee
MCMONb30BaHMS B KayecTBe MoAenuM uanmyeckoro npoctpaHctBa. Cuctembl KoopauHar.
KoopauvHaTtHble UM BEKTOpPHble MeTOoAdbl OMNUCaHUs MNPOCTPAHCTBEHHbIX XapaKTepUCTUK
dusmyecknx Ten. Bpemss n ero mamepeHus. ITanoHbl ManbiXx M OOMbLIMX NPOMEXYTKOB
BpeMeHU. 3agava CMHXPOHU3aLMKN YacoB AN pasHbIX TOYEK MPOCTPAHCTBA.

KuHemaTtnka maTtepuanbHOU TOYKM.

KoopanHaTtHass u BekTOpHasi OpMbl OMUCAHUSA [OBWXEHUST MaTepuanbHOM  TOYKW.
[MepemelleHne, CKOpPOCTb U YyCKOpeHue. [BuxeHne no npsMOM W OKPYXHOCTU. YrrnoBas
CKOPOCTb W YIrIOBOE YCKOPEHME.

OrieMeHTbl TPaeKkToOpuu: KacaTerbHbI BEKTOp, HOpMarb, paguyc KpuBu3HbI. [lonHoe
YCKOPEHME 1 ero HopMarnbHas U TaHreHuuanbHasi CocTaBnsioLme.

OnpepgeneHve 3aBUCMMOCTW OT BPEMEHW pajuyca-BeKkTopa MaTepuanbHOM TOYKU Mo
N3BECTHbIM 3aBMCUMOCTSIM: @) CKOpOCTU, 6) yckopeHusi. HayanbHble ycroBus.

3aKOHbI ANHAMUKMU.

Bsanmopenctaue ten. dusmnyeckoe NOHATUE CUMbl U LeHTparibHas naesa sakoHoB HbloTOHa.
dyHoameHTanbHble B3aumoaencteus. [loHaTMe cBobogHoro Tena. 3akoH MHepuun U
npobrnemaTuka ero aKkCnepmuMeHTanbHOM NpoBepkn. NHepumanbHble cuctemsl otcyeTa. Macca-
XapakTepucTMka CBOWCTBa MHeEPTHOCTU Ten. M3onupoBaHHas cuctema [BYX MaTepuasribHbIX
TOYEK M wuamMepeHme Maccbhl. [loHATME uMmnynbca. 3aKOH COXpPaHeHus uMmnynbca B
N305IMPOBAHHOM CUCTEME ABYX MaTepuarnbHbIX TOYEK.

BTopown 3akoH HbtoToHa. [TocTaHOBKa OCHOBHOW 3aayn MeXaHUKMU MaTepuasribHOM TOYKM.

Mpumepbl peleHnss OCHOBHOW 3ajayn MexaHuku. [BwKeHue Ten C  y4eToM Cun
COMPOTUBMNEHUS, NUHEMHO W KBagpaTUYHO 3aBUCALUMX OT CKOpOCTM KonebaHus rpyaa,
NOABELUEHHOr0 Ha MpyxuHe. [IBMXeHne 3apshkeHHOW YacTuubl B OOQHOPOAHOM MOCTOSIHHOM
MarHMTHOM norne.



Cuctema npom3BOMBHOrO 4Mcrna MartepuarnbHbiX Touyek. Blaumogencresme B cucteme
MaTepuanbHbiX Toyek. [MpuHUMN cynepnos3vuun B3aMOAENCTBUW. TpeTuin 3akoH HbloToHa.
Teopema 0 CKOPOCTU U3MEHEHUSA MMMynbca cucteM. CoxpaHeHne Mmnynbca U ero NPoekumn.
LleHTp macc. Teopema o ABMXEHUN LleHTpa macc.

WHTerpanbHaa dopma BTOporo 3akoHa HbioTtoHa. Mmnynbc cunbl. OnucaHue ObIiCTpbIX
NpoLEeccoB.

[lBM>XeHne Ten ¢ nepemMeHHON Maccon. PeakTMBHOE BUXEHME.

Pa6oTta u aHeprus.

PaboTta cunbl. OnemeHTapHasa paboTta. Pabota cunbl BAONb KPUBOMMHENHOW TPAeKToOpun B
cunosoM none. KoHcepBaTuBHbIE cunoBble Nons. MNoTeHumanbHas aHeprmus. Cuna Kak rpagueHT
noTeHyunaneHon 3Hepruun. MNpumepsbl. KnHetnyeckaa aHeprust maTepuanbHOM TOYKU. Teopema
00 M3MEHEeHUM KMHETMYECKOM 3Heprun. 3aKOH COXPaHEHUSA 3Heprum B MexaHuke. [Mpumepsi
peLlleHNa OCHOBHOM 3ala4yM MeXaHWKU mMaTepuarnbHOM TOYKM C NMOMOLLBbI 3aKOHa COXpaHeHUs
3Heprun. KnmHeTudeckas aHeprna cuctembl MatepumarbHbiX Todek. Pabota BHYTPEHHMX cun.
lMpeobpasoBaHMe KMHETUYECKOW SHEPrMM MpU Mepexone M3 O4HOW MHEepUManbHOW CUCTEMbI
oTcyeTa Kk apyron. Teopema KeHura. BHYTpeHHASA aHeprus cuctembl. O6Luednanyecknin 3akoH
COXpaHEeHUs SHepruu.

Jlutepatypa.

1. MatBeeB A.H. MexaHuka n Teopusi oTHocutTenobHoctTn. M.: Boeicw. Lkona.-

1986.
2. CuByxuH [1.B. O6wmin kypc comsmkn. M.: Hayka.-T.1.- 1989.
3. Ckeanpc [.2K. MNMpaktnyeckasa pusuka. M.: Mup.- 1971.
4, XanknH C.3. duamyeckme ocHoBbl MexaHunkn. M.: 1971.

MonekynsapHasa dusuka .

XapakTepHble 0COOEeHHOCTU MaKpPOCKONMUYECKUX CUCTEM U MEeTOAbl UX PACCMOTPEHMUS.

MpeomeT monekynspHon ¢usmnkn. Mogens maTepuanbHoro tena. Knaccudeckas mogerb
noeanbHoOro rasa. KBaHTOBble MOAEnNu: uaeanbHbI ras, cuctemMa wuaeanbHbIX JNUHENHbIX
OCUMUNNATOPOB, CUCTEMA  uaeanbHbIX  poTaTOpPOB, CUCTEMa  uAeanbHbIX  CMUHOB.
MopgenupoBaHne MexaTOMHbIX B3aumogencTBun. [lpeacrtaBrneHMe O KBasnyacTuuax.
Cratuctmyeckmn 1 TepmMoguMHaMUYECKUM METOAbl M3YYEeHUA MaKpOCKOMUYECKUX CUCTEM.
Mukpockonuyeckme 1 MakpoCKONuUYeckme napameTpbl MOMEKynsipHOro AsuxeHna. OCHOBHble
npobriembl MakpocKonnyeckom puamnkn. 3agayumn CTaTUCTUKN.

CtaTuctnyeckme onmcaHusi MOJIEKYNSAPHbIX CUCTEM.

OcCHOBHblE MOHATUS CTATUCTUKN: MUKPOKAHOHMYECKMA W  KaHOHUYECKMMA aHcambnn
CTaTUCTUYECKUX CUCTEM, MAaKPOCKOMUYECKOE COCTOSIHME, MMUKPOCKOMMUYECKOE COCTOSIHUE,
BEPOATHOCTb MaKpO COCTOsIHUS, CTaTBeC WM TBepao AuHaMMyeckasd BeEpPOSATHOCTb.
Ctatuctnyeckne nocTynatbl: MOCTynaT paBHO BEPOATHOCTU  AOCTYMHbIX  COCTOSHWN
N30SIMPOBAHHOM CUCTEMBbI U 3proguyeckas runotesa(ycpegHeHne  MUKPOCKOMUYECKUX
napamMmeTpoB).

PacyeT BepoOATHOCTM MaKpOCOCTOAHUA cucTembl. BUHOMManbLHOe pacnpegeneHve u ero
npegenbHble Cryvyam B OMNMCaHMM MOMEKYNSAPHbIX cucTeM. PriyKTyaumm MUKPOCKOMUYECKUX U
MaKpPOCKOMUYECKNX BESTUYMH.

PacnpegeneHne sHeprmm B W30NMPOBAHHOWM cCTaTUCTMYeckon cucteme. CKOPOCTHblE U
9HepreTUdeckne MUKpococTosiHuS. Pacnpegenenue mbbca. OnpegeneHve TemnepaTtypbl B
cratuctuke. [NOTHOCTb BEPOATHOCTUM WM MAOTHOCTb cocTosiHMA. CTtatcymma. BblumcneHue
cpegHen 3Heprum cuctembl U ee nykTyauum Ha OCHOBe cTaTCyMmbl. CTaTucTudeckoe
onpeaeneHue aHTponun, cdopmyna bonbumana. MeTogbl MOMHOrO aHanmM3a CTaTUCTUYECKUX
cucTeM M3 nepBbiX MNpuMHUMNOB. [lpeacTaBneHMe O KBaHTOBbIX CTaTUCTUKaX. TemnepaTtypa
BbIPOXOEHMS.

PacnpegeneHve monekyn rasa no cKopocTaM, 3akoH Makceenna. CpefgHsis, cpefHsis
KBagpaTudHasa n Hanbornee BeEpOATHAA CKOPOCTM Mornekyn. Oddy3nss U MOMEKYNAPHbIE My4YKN.
JKcnepuMMmeHTanbHasa npoBepka 3akoHa Makceenna.



Mwukpockonuyeckaa Teopusi M MakpOCKonuyeckne mamepeHusi. YpasHeHne KnamnepoHa-
Mengeneesa. MN3mepeHue pasneHus. Temnepatypa (pestome). N3amepeHue Temnepatypsbl.
TepmoamHaMmnyeckas LWkana temneparyp.

PacnpegeneHve npoCTpPaHCTBEHHOM KOHLEHTpauuW YacTul B MNOTeHuManbHOM norne-
pacnpegeneHve bonbumaHa. bapomeTpudeckas dopmyna. Onbitel [leppeHa. CgA3b
pacnpegeneHmn Makceenna u bonbumaHa. ATmocdepbl nnaHeT. Tepmoguandeckas Moaenb
aTMmocdepbl 3emnu. KoHuenuusa agepHoOn 3uMb.

PacnpepeneHve  aHepruMm  Monekyn no  creneHam  csobofgbl, Teopema O
paBHopacnpegeneHmn. bpoyHoBckoe aBWMXKeHue, Teopusa  OuHWTENHa-CMOMyXOBCKOro.
TOYHOCTb hU3NYECKMX namepeHnin. bpoyHoBCKUM cTaHaapT.

Knaccuueckass Teopus TENSIOEMKOCTU uAeanbHbIX MHOMOATOMHbIX Fa3oB W TBEpAblX Ten
(kpucTannoB). JkcnepuMeHTanbHOe nccnegosaHve obnactn ee npumeHeHns. HTepnpetauus
3KCNepUMeHTanbHbIX pe3ynbTaToB Ha OCHOBE KBAHTOBbIX MOAENen MOMeKyn (KayecTBeHHoe
paccMOTpeHue). XapakTepuctnyeckne Temnepartypbl. KBaHTOBasi Teopus TennoemKocTen
ONHLWTEnHa.

siBneHns nepeHoca.

[Mepexoq cuctemMbl B  paBHOBECHOE CcOCTosiHMe. Bwuabl npoueccoB  nepeHoca:
TENSoNPOBOAHOCTb, 3MEKTPONPOBOAHOCTb, AN dY3ns, BA3KOCTb(NEpeHoC mMmnynsca). Bpems
penakcauuu. lNpeacraBneHne 0 KUHETUYECKOM ypaBHeHUN bornbLmaHa.

KuHeTnyeckne xapakTepuCTUKM  MOJSIEKYNSAPHOro  ABWXKEHUA Ond  ogHohasHou U
AByXx(pasHoOM cuCTeM: MonepevyHoe ceyeHue pacCesiHUs, CpefHss 4YacToTa CTOJIKHOBEHUM,
cpeaHasa anuHa ceobogHoro npobera.

deHOMeHOonorn4yeckoe onucaHne €BneHun nepeHoca. HectaunoHapHoe, cTauMoHapHoe
ypaBHeHue nepeHoca. KoagpdpumumneHTbl nepeHoca.

OrieMeHTapHas KWHeTudeckasi Teopusi MpOLEeCcCOB MepeHoca- MeTod cpedHen OfvHbI
ceBobogHoro npobera. CraumoHapHoe 0606ueHHoe ypaBHeHWe nepeHoca (OAHOMEPHbLIN
cnyyaun). YpaBHeHus  audpdysun,  TensionpoBOAHOCTM U BA3KOCTU.  3aBUCUMMOCTb
KOAD(PULUMEHTOB nNepeHoca OT MUKPOCKOMUYECKMX W MaKpPOCKOMUYECKUX napameTpoB
naeanbHOro rasa.

ABneHne nepeHoca B yrbTpapaspeXeHHOM rase: TennoBas U usotepmudeckasa apdysus,
KHYZICEHOBCKOE Te4yeHue.

Ondpysns n TennonpoBOAHOCTL B TBEPAbIX Tenax.

3aKoHbl TEpMOAUHAMMUKA U UX MPUSTOXKEHUSA.

OCHOBHblE MOHATUA TEPMOOUHAMMKWN: BHYTPEHHSAS 3HEPrus, KONM4ecTBo TennoThl, paboTa,
KBasncTaTMyeckme N HecTaTMyeckue MpoLEeCcChl, ypaBHEHUE COCTOSHUS, OYHKUUN COCTOSAHUA.
YeTbipe nocTynarta TepMoanHaMmnkmn(obLuasa xapakrepucTuka).

lMepBoe Hayano TepmoavHamuku. [lpUMeHeHWe nepBOro Hayana K pPacCMOTPEHUIO
pasnuyHbIX  MPOLECCOB B  uMAaeanbHOM rase:  M30TEPMUYEecKoro,  usobapudeckoro,
n3oxopuyeckoro, agumabatudeckoro n obuwero crnyyaa NOAUTPOMNUYECKMX MPOLLECCOB.
TennoemkocTb rasa B nonutponuyecknx npoueccax. CeAsb mexay Tennoemkoctammn Cp, u
Cy(obwmn cnyyan). YpasHeHne Mawepa.

Btopoe Havano TtepmoguHamukn. Uuknundeckme npoueccol. Kl TennosBon MallUHbI.
BeyHbln pgBuratens BTOporo poga. PasnuyHble (OpMYyNUPOBKM BTOPOro Havana, Wux
9KBMBASIEHTHOCTb.

Unkn KapHo u ero KMA. OueHkn 9@EKTUBHOCTN pasfnyHbIX TEnsoBbIX MaLUUH.
[Buratenu, XonoAnnNbHWKN, KOHAULMOHEPLI, TEMMOBbLIE HACOCHI. TennoBoe 3arpsa3HeHne cpeabl
N ero NocneacTeus.

Teopembl KapHo n ux npunoxeHue. Metoqg umknos. lNocTpoeHne TepmMoanHamMU4YeCcKown
WwKanbl Temnepatyp. HepaseHcTBO Knaysunyca. QHTponusA. QHTPONUA naeanbHOro rasa. 3akoH
BO3pacTaHusi aHTponun. CBA3b Mexay SHTPOMMEN, BEPOATHOCTbID WU MHOPMaLMEN.
HanpaBneHne ecTeCTBEHHbIX W3MeHeHUn. BO3HUKHOBEHME YNOpPSAOYEHHbLIX COCTOSIHUM
(CTPYKTYP).

TpeTbe Havano — TennoBad Teopema HepHcta. TepmoguMHamuyeckue noTeHuuMansl.
OcHoBHOe TepmoguHamuyeckoe TopxecTtBo. CooTHoweHne Makceenna. [lNpeacrasneHne o
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MNOSIHOM TEPMOAMHAMMYECKOM aHanu3e COCTOSHWUIN BELLECTBA Ha MOSyaMMMPUYECKON OCHOBE.
OCHOBHOW KpUTEPUN TEPMOLMHAMUYECKON YCTOMYMBOCTU. HYacTHbIE YyCNOBUSA YCTONYNBOCTH.
CuctemMbl ¢ MEXMONEKYNAPHbLIM B3aUMOAENCTBUEM.

PeanbHble rasbl. [loTeHuuan MeXMOonekynsapHoro B3auMmogencTesus. BupuanbHoe
ypaBHeHWe CcoCcTosiHuA. YpaBHeHne BaH-gep-Baanbca. 3kcnepumeHTanbHble U30TEpPMbl.
MpaBuno peivara. MNpasuno Makceenna. Kpntnyeckoe coctosiHne BewecTBa, ero napameTpsbl.
Ponb dnykTyaumn B KpUTUYECKOM COCTOSHUU. BHYyTpeHHss aHeprus rasa BaH-gep-Baanbca.
S dexT [xoynsa-TomcoHa.

[BvxeHne monekyn B xugkoctu. CBoboaHas noBepxHOCTHas 3Heprud. MoBepxHOCTHOe
HaTskeHue. [aBneHve nog WCKPUBNEHHOW MOBEPXHOCTbI XWOKOCTU, dopmyrna Jlannaca.
KanunnsapHoble aBneHus. [loBepxHOCTHO-aKTMBHbIE BellecTBa. [leHHasa pnotauyus.

das3oBbLle NpesBpalleHns NepBoro U BTOPOro poga. YCnosus paBHOBeCUSA a3 XMMUYECKU
ofHopoaHoro BewlectBa. YpaBHeHue KnaunnepoHa-Knaysuyca. VcnapeHve u koHaeHcauus.
MnaBneHne wn kpuctannusauusa. [Ouarpammbl asoBoro paBHOBecudA. TponHasi Touka.
AHomManbHble BellecTtBa. [Monudopmuam, npumepsbl onvcaHus ©asoBbIX NepexogoB BTOPOro
psga M CBHA3AHHbIX C HUMKM  4BMEHUR: deppomarHeTMama, CerHeTod3neKTpu4ecTBa,
CBEPXNPOBOAMMOCTU, CBEPXTEKYHYECTN.

Jlutepatypa.
1. MaTtBeeB A.H. MonekynspHasa cgusumka. M.: Beicw. LLk.-1987.
2. Pengp ®. Cratuctudeckas cusnka. bepkneesckun kypc cpumsmkn M.: Hayka.-
1986.
CuyxuH [.B. O6wun kypc dumsunkn. M.:Hayka.-1979.-T.2.
KukouH WN.K., KukouH A.K. MonekynsapHas dusmka. M.: Hayka.-1976.
®enHmaH P. ®enHmaHckue nekumm no gpusuke. M.: Mup.-T.4.-1966.
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OnNeKTpuYecTBO U MarHETU3M.
AneKTpocTaTuKa.

OnekTpuyeckme 3apsabl B npupoge, MHoroobpasne aneKkTpuyeckux U MarHUTHbIX SBNEHWUIA.
OneKTPOHbl U MPOTOHbI. 3aKOH COXpaHeHusa 3apsga. 3akoH KyrnoHa. 3nektpuyeckoe none.
MpuHumn cynepnosvumn. CuUcTeMbl eauHUL. JNekTpoyeckoe nosie AMNons. JAnekTpudeckas
SHEpPrnsa KpUCTanInyeckon peLueTku.

Teopema Naycca ans anekTpuyeckoro nons B Bakyyme. [NpumeHeHne Teopemsbl 'aycca ans
BbIYUCINEHUS HaNPsSPKEHHOCTU anekTpudeckoro nons. OudpdepeHunaneHas dopma TeopeMbl
["aycca. Teopema VpHLuoy.

Pabota oanektpuyeckux cun. Teopema O uupkynauuu. [loTeHUnanbHbIN XapakTep
anekTpuyeckoro nons. OCHOBHbIE yPaBHEHUS ANEKTPOCTATUKN(B BaKyyme).

MoTeHuwnan anekTpuyeckoro nons. PasHocTb noTeHumnanos. [NoTeHuman 3apsaos.

Onektpuyeckoe none B BeuwecTBe. Knaccudukauna BewecTB MO 3NEKTPUYECKUM
CBOMCTBaM. JnekTpudeckas nHaykums. Ouanektpukn. Bektop nondpusauuun. Teopema [Maycca
ANa OUMaNeKTpuKoB. BekTop anekTpudeckon mHaykuuu. MNonapusyemMocTb U AnanekTpudeckas
NPOHNLAEMOCTb.

"paHMYHbIE YCIOBUSA O115 SNEKTPUYECKOro nons.

MpoBoaHUKM B anekTpuyeckom none. OOwas 3agaya mMaTeMaTU4eCKOW 3MeKTPOoCTaTUKW.
YpaBHeHne [lyaccoHa Jlannaca. O3nekTpudeckas eMkocTb. KoHaeHcaTop. OHeprus
3NEeKTPUYECKOro Nons. SHepPrust ANeKTpU4ecKoro AnNonsa Bo BHewwHeM none. NoHgepmMoTopHbie
CUnbl.

ANeKTpNYEeCKUN TOK.

[MNOTHOCTL 3NIEKTPUYECKOro Toka. YpaBHeHe HenpepbiBHOCTU. 3akoH Oma. 3akoH [xoyns-
JleHua. OnekTpoaBmxkyLwas cuna. anbBaHUYEeCKUA ANEMEHT. DNEKTPONUTLI.

3akoH Kupxrodga. Tokm B cnnowHown cpege. 3agada O paspsioke KoOHAeHcaTtopa yepes
COMpOTUBNEHNE. DNeKTpUYeckue ABMNeHUs B KOHTakTax. KOHTakTHas pasHOCTb NOTeHuuanos.
AddekTbl MNenbTbe n TOMCOHa.



MarHuTtocTaTuka.

MaruutHoe none. Cwuna JlopeHua. 3akoH Awmnepa. 3akoH bBbuo-Caeapa. [lpuHumn
cynepnosvumMm Ona MarHUTHoro nond. MarHuTHoe none npsiMoro U KpyroBoro TOKOB. JIMHUK
HaNPSXXEHHOCTU MarHMTHOro nond. MarHUTHbBIN MOMEHT KOHTypa C TOKOM. KOHTyp C TOKOM B
MarHMTHOM nosne. Bpawawowmn mMomeHT. [oTeHuuanbHas 3Heprns MarHMTHOro MOMEHTa B
mMarHMtHom nonie. Cuna, AencTBylolWlas Ha MarHUTHbIA MOMEHT B HEOL4HOPOAHOM rore.
YpaBHEHMsT B MarHUTOCTaTUKU: TeopemMa O [MOTOKe U Teopema O UupKynauuu BekTopa
HaNPSXXEHHOCTU MarHMTHoro nong. NoHATNEe BEKTOPHOro NoTeHuuana.

PaboTta Hag Tokamm B MarHMTHOM none. MarHuTHoe none B BewecTBe. [MoHATME O CnuHe.
Knaccudumkauma marHeTukoB. JnekTpuyeckne TOKM B aTomax. MarHutomexaHundeckoe
OTHOLLEHNeE. AToM B MarHUTHOM none. [OnamarHeTunam. MapamarHeTnsm.
MarHuToynopsifoveHHble BeliecTBa. TeopemMe O UMPKyNAuuMM MarHUTHOrO nonsa B BeLlecTBe.
'paHn4YHbIE YCNOBUS ONS BEKTOPOB HarMpPsHKEHHOCTU MarHUTHOMO MO U MarHUTHOM UHOYKUUN.
MarHuTHas BOCIPUMMYMBOCTb M MarHUTHasi NpoHuuaemMmocTb. ekt Xonna.

CBepxnpoBogHUKN. dunsmka ceepxnpoBoanMocTn. OCHOBHbIE ANIEKTPUYECKNE U MArHUTHbIE
cBoncTBa. BoicokoTemnepatypHasa cBepxnpoBOOUMOCTb.

AneKTpoMarHMTHas MHAYKLUMUS.

OnekTpoMarHUTHas  MHAYKUMSE B HEMOABWXKHBLIX WU OBMXYLUMXCA  NPOBOLHMKAX.
nekTpoasmxkyLas cuna nHaykumn. OCHOBHOWM 3aKOH 3NeKTPOMarHUTHOW uHAaykuuu. MNMpasuno
JNleHua (npuvHumn Jle LWaTenbe). OuddepeHumnansHaas dopma 3akoHa 3NEKTPOMarHUTHOM
nuHaykummn.  CamomHOyKuma u  B3aMMouHAykKuus. KOHTYyp C  MHAYKTUBHOCTbID.  JHeprug
MarHMTHOro nons.

OcHoBbl Teopun MakecBenna. Tok cmeweHuss. Cuctema ypasHeHun Makcsena.
MaTepuanbHble ypaBHeHUsi. [paHuyHble ycnoBuda. 3HadeHue ypaBHeHunM Makceena.
CywecTBoBaHMe 3reKTPOMarHUTHbLIX BOSH- CneacTBue ypaBHeHuMM MakcBena. YpaBHeHue
©anaHca anekTpoMarHMTHon aHeprun. Teopema YmoBa-INonHTuHra. CKMH-agpdexT.

Kone6aHus v BOMHLI.

KBasuctaunoHapHbie Lenu. KonebatenbHbin KOHTYp. CBOBOAHOE konebaHue. MmneHaaHc.
MOLLHOCTbL B Lilenu nepemMeHHoro Toka.

OnekTpunyeckme BOMHbI B CBOOOAHOM npocTpaHcTBe. BonHoBoe ypaBHeHne. CKOpOCTb
pacnpoctpaHeHus. OnbiThl Nepua.

Jlntepartypa.

Tamm WN.E. OcHoBbI Teopuu anekTpuyectsa. 8-e nsg. M.:Hayka 1966.
CusyxuH [1.B. O6wmn kypc comsmkn. M.: Hayka .-T.3.-1977.

Mapcen 3n. dnekTpuyectso U marHeTnu3m. M.: Hayka —1983.

LWmua B.B. BBeaeHnune B punaunky ceepxnpoBogHukoB. M.: Hayka.-1982.
KanawHukos C.I". Onektpuyectso. M.: Hayka —5-13a.-1985.
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OnTuka
AnekTpomarHuTHbIE NOnA.

YpaBHeHus MakcBena. YCrnoBua Ha rpaHuue pasgena agnanekrpudeckmx cped. dopmanunam
KOMMNNEKCHbIX amnnutyg. BonHoBoe ypaBHEHME M MOHOXpPOMAaTUYECKME NNOCKME BOJSHbI.
Monspwusauma.

MageHne nnockoM BOSHbI Ha rpaHuLy pasgena AudnekTPUKOB. 3aKOHbl OTPaKeHUs U
npenomnenus ceeta. Popmynsl GpeHens.

CnoxeHne anekTpuyeckux BONH. BonHoBon nakeT. KorepeHTHOe UM HeKorepeHTHoe
N3ny4veHue.

Teopema YmoBa-llonTuHra kak ypaBHeHue 6anaHca anekTpomMarHMTHom aHeprn. imnynsc
3NEKTPOMArHUTHbIX BOMH. [JaBneHue ceeTa.

PacnpocTtpaHeHne CBETOBbIX BOSIH B FEOMETPUYECKOM MPUONMKEHNN.

CkanspHoe BONIHOBOE ypaBHEHMe. [ayccoBbl MNy4ykm B  OOHOPOAHOM  cpefe.
dyHaameHTanbHbIM rayccoB Ny4oK B NIMH3onogobHon cpene; 3akoH ABCL.

N3o06paxxeHne B ontnyeckom cucteme. lNpocTtenwne ontuyeckme npmbopsl.



UHTepcepeHuus.

MHTeHCUBHOCTL  cynepno3vumin - OBYX  MOHOXpoMaTuyeckux BOMH. Knaccudeckue
NHTepdepeHLMOHHbIE OrbIThl. [TonyyeHne KorepeHTHbIX BOSH:AerieHe aMnnuTyabl u gerneHve
BOJSTHOBOIro OpOHTA.

NHTepdepomep MarkenbcoHa. Buammocte uHTEpdEepeHUNOHHON KapTuHbl. BpemeHHas
KorepeHTHOCTb. 3Be3aHbIN nHTepdepomeTp bpayHa-Teucca.

OnbIT KOHra. Yyet pasmepa UCTOYHMKA. [MpocTpaHCTBEHHAs KOrepeHTHOCTb. Jlasepbl Kak
NCTOYHUKN KOTEPEHTHOIO U3NyYeHuns.

Mogabl n obpoTHOCTb MHTEpPdepomeTpa Pabpu-lNepo. MUHTepdepeHUnst B TOHKMX NIEHKax.

Oundpakums.

MpuHuun MNonreHca-dOpeHens. 3akoHbl dpeHens. [aTHo NayccoHa. 3oHHas nnacTuHKa.

CkansipHaa Teopus gudpakumn. UHterpan Openenss-Kupxroga. Obnacte gudpakumm
®payHrodepa. [Oudpakums  dpayHrodepa Ha  OTBEPCTUSIX  pasniMyHOM  (POpMbI.
OundpakumoHHbie peweTkn. AndpakunoHHasa peleTka Kak cnekTparnbHbIn npudop.

OcHoBHble nNoHATUA  ®Dypbe-onTuKN. ToOHKas nuMH3a W npeobpasoBaHne dypbe.
OundpakumoHHbIM nepeaen paspelleHus. MNpocTpaHcTBeEHHas omnbTpauuns n3odbpaxeHus.

"onorpadgus. BocctaHoBneHne BOSTHOBLIX OPOHTOB. [pMMeHeHue ronorpaguu.

PacnpocTtpaHeHne anekTpoMarHUTHbIX BOSIH B @aHM30TPOMHbIX cpeaax.

TeH30p AUanNeKTpudeckon MNPOHULAEMOCTM B aHU3OTPONHOM cpepe. PacnpoctpaHeHue
NSIOCKOW BOSHbI B aHU30TpornHom cpege. mucnepcus.

annuncoua nokasatenen npenomneHus. ®dasoBad CKOPOCTb, rPynnoBas CKOPOCTb,
CKOPOCTb NnepeHoca aHeprnn. Knaccudukaumsa aHM3oTponHblx cpen (KpucTansos).

PacnpocTpaHeHne cBeTa B OAHOOCHOBHbLIX KpucTansnax. [ABOMHOe nyyenpenomrieHne Ha
rpaHvue pasgena.

PacnpoctpaHeHne cBeTe B [ABYXOCHbIX KpucTannax. Ontuyeckas  akTUBHOCTb.
dapageeBckoe BpalleHMe MNIIOCKOCTM nonsgpu3aumMi. AHanm3 pacnpocTpaHeHWss BOSIH B
aHM3OTPOMHbIX Cpefax MeToAOM CBA3aHHbIX MOA. YpaBHEHWe [OBWXEeHUS ONA COCTOSHUS
nonapusaumu.

PacnpocTpaHeHue BonH B nepuognyeckux cpegax.

Mepuoaunyeckne cpenbl. lNepunognyeckme cnoncToble cpeabl. Teopusi CBA3aHHbIX MOJ,.
Bperrosckas gudpakuma. Qudpakums PamaHa-HaTta. Ontnyeckne moaynsipbl.
Mpenen NnpMMEeHNMOCTM BOSTHOBOW OMTUKN.

O nanyyeHumn yepHoro Tena. Popmyna lNnaHka- Ha4anNo KBaHTOBOW (PU3UKMN.

Jlnutepatypa.
1. MatBeeB A.H. Ontuka. M.: Bbicw. LLk.1985.
2. CusyxuH [.B. Kypc obwen dpuaukun. Ontuka. M.: Hayka. 1980.
3. Kanutuesckunn H.W. BonHoBas ontuka. M.: Beicw.wk. 1975.
4. BopH M., Bonb 3. OcHosbl onTukn. M.: Hayka .1970.
5. Apue A., FOx I'. OnTtnyeckne BonHbl B Kpuctannax. M.: Mup, 1987.

KBaHTOBas c¢husmka.
OCHOBbI KBAaHTOBOMW ONTUKMW.

Tennosoe  u3nyyeHne. PaBHOBecHOe TennoBoe  M3fydeHue;  UcnyckaTenbHas,
nornowarenbHasa cnocobHocTb Ten. 3akoH Kupxroda. 3akoH CtedaHa-bonbumana. Mpasuno
cmeweHns BuHa. BeiBog dopmynbl [naHka no OuHwTenHy. lNpeaenbHble criydan opmynbi
MnaHka gnga 6onblInX U ManbIxX 4acToT.

@POTOHbI M MX CBOWCTBA. JHEPrMst U UMNynbCc (POTOHA. 3aKOHblI COXPAHEHUs1 SHepPrun u
nMmnyneca B rpoueccax C yyactmem @oToHoB. Jddekt KomntoHa. Pnyktyauusa nons
nanydyeHmss. DoTtoadpdeKT; OCHOBHbIE  IKCMNEPUMEHTasNbHblE  3aKOHOMEPHOCTM U UX
NCTONKOBaHWS, onpeaeneHne noctosiHHou [1naHka. PoToanekTpuyeckMe npUeMHWUKN cBeTa.
dunsnyeckmne NpUYMHLI, OrpaHNYMBatoOLLNE YyBCTBUTENBHOCTb (POTOINEKTPUYECKNX UBMEPEHUN.



N3nyyeHne anekTpoHoB. OnbiTbl YepeHkoBa. W3nyyeHne paBHOMEPHO [OBWXKYLLETOCS
anekTpoHa. OnpegeneHne YyCrnoBuUM M3NyyYyeHUs C MOMOLWbIO npuHumna [tonreHca. CnekTp
YepEHKOBCKOro n3nyyeHnss. TopMo3Hoe peHTreHoBCcKkoe uanyyeHne. CUHXpPOHHOE M3ryYveHue.

®dusnyeckme oCHOBbl KBAHTOBOMW TEOPUMN.

Mogenu atoma. Onbitbl Pesepdoppa, ux obbacHeHue. Onbitbl PpaHka wn [epua.
3aKkoHOMepHOCTU B aToMHbIX cnekTpax. [Moctynatel bopa. Teopua atoma Bopa. BonHoBas
npupoga yYactuy. KopnyckynapHo- BonHoBow gyanuam. COOTHOLIEHWe HeonpeaeneHHOCTEN.

OnemMeHTbl KBaHTOBOWM MEXaHWKW: cpefHee 3HayeHun, onepatopbl, COOCTBEHHblE
cocTosHus. YpaBHeHue LpeauHrepa. Cmbicr BONHOBOW (yHKUMWU. KBaHTOBaHWe 3Hepruw;
yactTvua B NPSMOYrofibHOM noTeHumanbHon ame. [loTeHumanbHbii 6apbep. TyHHENbHbIN
adpdekT. JIMHEeNHbIN rapMOHUYECKUI OCUUNNATOP.

®dun3mka aToMOB U MOJIEKYII.

BogopogonogobHele atombl. 3HepreTndeckne ypoBHW. [loTeHuuwanbl BO30YXOeHUS U
noHmsaumn. Cnektpbl. [NpocTpaHCTBEHHOE pacnpedeneHve afekTpoHa B atome BOLOPOAaA.
KBaHTOBble Yacbl. CTeneHb BbIpOXAEeHUS COCTOsIHUA. CNeKTpbl WeoYHbIX MeTannos. [Npasuno
oTbopa n ux 3aBUCMMOCTb OT CUMMETPUN CUCTEMBI.

MoMeHTbI KonuMyecTBa ABWKEHUS U MarHUTHble MOMEHTbI 3IEKTPOHOB, S4ep, aTOMOB.
[MpaBuno cnoxeHuss opbuTanbHbIX MOMEHTOB KONuMyecTBa ABWMXeHUS. KBaHTOBble MpOeKLuMu
MOMEHTa wuMMynbca W ero BenuuuHbl. OpOuTanbHbIi  MarHUTHLIN MOMEHT 3rfEeKTPOHa.
Pacwennenne ypoHen B mMarHutHom none. OnbiTel WTepHa u Mepnaxa. CnuH anekTpoHa.
MonHbIN MEeXaHU4YECKUA W MOSIHbIA MarHUTHbIAK MOMEHTbI 3nekTpoHa. CnuH-opbuTanbHoe
B3aumogencteme. [ynnetHasa CTPyKTypa TepMOB. TOHKas CTPyKTypa YypOBHEW B aTome
Bogopoaa.

CTpyKkTypa M CNekTpbl CrOXHbIX aTtoMoB. CucTemaTtmka CNeKTPOB MHOMO 3SIEKTPOHHbIX
aTOMOB. JrekTpocTaTudeckme M CnuH-opbuTanbHble pacwenneHns ypoBHeW. Tunbl CBA3en
3NeKTpoHOB B aTtomax. MynbTunneTtHocts TepmoB. Cnektp renuvsa. [MpuHumn  [Maynw.
CUMMeETpUYHbIE N AHTUCUMMETPUYHbIE BOJSIHOBblE  (PYHKUMU. BO30HBI U PEPMUOHBI.
Bo3byxaeHne aByx anekTpoHoB. [lpaBuno XyHaa. CBepxTOHKas CTPYKTypa CheKTpasnbHbIX
nuHun. loHAaTMe 00 anekTPOHHbIX obonioykax atoma. Tabnuua MeHpgeneeBa: uamyeckoe
00bsCHEHNE nepuoanyeckoro 3akoHa. [lpaBuno otbopa. BbibpacbiBaHne 3SnNeKTPOHOB W3
3aMKHYTbIX 060N0YeK, peHTreHoBCKMe cnekTpbl. 3akoH Moann.

ATOM BO BHeEWHWUX nonsx. [JencrBMe MarHUTHbIX Nnonen Ha atom. OddekT 3eemaHa.
AddekT lNaweHa-baka. INEeKTPOHHbIN NapaMarHUTHbIN pe3oHaHC. [encTBue 3neKTpUYeCcKux
nonen Ha atom. [lonapusyemocTb atoma. KBagpaTuyHbi M NUHenHbIn apdekT LTapka.
Odhdekt Keppa. MHOropoTtoHHass WMOHU3aUMss aToMa o4 AEeNCTBMEM CUITbHOro Moss.
PagvaunoHHoe oxnaxaeHne aToMOB M MOHOB.

CTtpoeHne un cBonctBa Monekyn. Bugbl aswxeHuss B Mornekyne. [lopsgkm BennymH
3MEKTPOHHOMW, konebaTenbHOM M BpawartenbHon 3aHeprun. AgmabaTtudeckoe npudnmxkeHue.
3aBNCMMOCTb 3HEpPrMn MOMeKysbl OT pacCTosHuA Mexay sapamu. KoBaneHTHass M MOHHas
cBA3N. TennoeMKoCTb MOSEKYNSpHbIX ra3oB. BpalwartenbHble, konebaTtenbHble U 9NeKTPOHHbIE
cnekTpbl Mosiekyn. KombrnHaunmoHHoe paccesHue ceeTa. JIloMuHecueHuus.

KBaHTOBblEe CBOMCTBA KOHAEHCUPOBAHHOIO COCTOSIHUSA BELLECTBa.

KoHaeHCupoBaHHOE COCTOSHWE BeLLeCTBa: XWOKOCTb, XUAKWE KpucTanmbl, aMOpHble U
Kpuctannuyeckue TtBepable Tena. CummeTtpus KpuctannoB. KonebaHmsa KpucTannmyeckmx
peLleToK. 3BYKOBbIE BOSIHbI B Kpuctansnax. POHOHbI.

ONeKTpOHbl B KpuUCTannax, paspelleHHble W 3anpeleHHble 30Hbl. [1poBOOHUKM 1
ON3NEKTPUKN. DNEKTPONPOBOAHOCTL KpucTannoB. Ctatuctnka ®epmn. SHeprust 1 NnoBEPXHOCTb
®depmMn. SNEeKTPOHHbIE CNEKTPbI KPpUCTAaNMOoB.

MonynpoBOAHWMKN. ONEKTPOHbI U ObIPKU.  ONEKTPONPOBOAHOCTbL  MOMYNPOBOLHMKOB.
KoHTakTHble ABNeHWs B NONYNPOBOAHMNKAX.

KBasunvacTtuubl: OTOHbI, MarHOHbI, 3KCUTOHbI. HU3koTeMnepaTypHble KBaHTOBbIE SBMEHUS.
CepxTekyyecTb renus. CeepxnpoBoauMOoCTb. BbicokoTemnepaTypHasa CBEpXNPOBOANMOCTb.

Pusnyeckme oCHOBbl KBAHTOBOMW 3J1IEKTPOHUKMN.



JNNazep. KoadpdpuumeHTbl IMHWTENMHA W MaTPUYHbIA 3MEMEHT onepartopa nepexoaa.
WupuHa nuHmn. Adpcpekt otaaun. CrnoHTaHHOE U BbIHY)XOEHHOE W3NyyYyeHue B KBaHTOBbIX
cuctemax. Ycunenue wusnydeHus. Odpdekt HacbiweHns. MOLWHOCTb reHepaumMm nasepa.
OpHopogHOe M Heo4HOPOAHOE ylunpeHue NHUKN yeunenus. CnekTp reHepaunmn: 0gHOMOO0BOE
M MHOrOMOAOBOE W3fydYeHWe nasepa, COOTHOLIEHVME MeXAYy ONUTENbHOCTbIO MMMyNnbca U
WwnpnHon cnekTpa. CUHXpOHM3aUMA MOA nasepa W reHepauuMm CBEPXKOPOTKUX CBETOBbIX
MMNynbCcoB. YacToTa u WwunpunHa nuHum reHepaumm. ONTUYECKUIn CTaHAapT BPEMEHM.

B3aumogencreme nsnyyeHus ¢ BewectsoM. HenuHerHas nonsipusauusa cped. Ontudeckue
netektnposaHue. [eHepaumss oONTUYECKMX rapMoHWK. MHOroOoToHHOE  nornolleHue.
CeepxcxkaTue BellecTBa B nasepHbIX MNOMSX; fasepHoe MWHULMUMPOBaHWE TepMOosiAepHbIX
peakumin. JlazepHasi aTOMHO-MONeEKynapHas TexHonorus. NpumeHeHne nasepos.

Jlnutepatypa.

1. TonbauH J1.J1. HoBukoBa .. BBegeHne B kBaHTOBYO om3nky. M.: Hayka.-1988.
2. CusyxuH J1.B. O6wmi kypc dpusmkn. ATomHasa n agepHas dpusuka. M.: Hayka.1986.-

T.4.

3. Manbues A.A. MonekyngapHaga cnektpockonus. M.: 3g-so MY .-1980.
4. bopH M. AtoMHasa dusumka. M.: Mup.1967.
5. Wnonbckun 3.B. ATomHas cdmsmka. M.:Hayka.-1984.- T.12

fpepHas cousuka
B3aumopencteue snepHOro U3rny4eHus ¢ BewecTBOM.

[MoTepn 3HeprMm Ha WoHM3auuio 1M BO3OYXOeHua aTomoB. Ynpyroe paccesHue. [Mpoberu
yacTtuy. TopmosHoe uanyyeHue. Kpntnyeckaa aHeprusa. NanyyeHmne Yeperkosa. NpoxoxgeHue
yepes BeLeCcTBO ramMMa-usnyyeHus. OKCNOHeHUManbHbI 3akoH nornoweHus. dotoadpdekT.
KomnToHOBCKOE paccesiHue. FBneHue poxaeHunsa nap. 3aBUCUMOCTb 3(O(EKTUBHBLIX CEYEHUN
NpoUEeCcCoB OT 3HEepPruM ramma-musnyyeHus U CBOUCTBa BellecTBa. AHHUIMMNALMS 3IIEKTPOHOB U
MNO3UTPOHOB.

OcHoBbl paguaumoHHon ©Ge3onacHoCTU. [1030Bble XapakTePUCTMKU MNOMS  U3NYyYeHUs.
Buonornyeckoe gencTeMe U MNPUHLMMNBI HOPMUPOBAHWUS pafuauMoHHOro obnyyeHus. Hopwmbl
pagvaumoHHon 6e3onacHOCTU. 3almTa OT MOHU3NPYIOLLMX U3ITYyYEHUN.

O6wme cBOMCTBA aTOMHbIX faep.

OnbIT Pe3epdopna no paccesHuoo o-4actuy. AOpo Kak cuctema B3auMOOeWCTBYHOLLMX
NPOTOHOB 1 HenpoHoB. 3apsa sapa. Pasvep n bopma aaep. Maccosoe uicno n macca sigpa.
N3oTtonbl. M30bapbl. OHeprns cesasum sgpa. dopmyna Bawnusekkepa. Marnyeckme uducna.
CtabunbHble 1 pagnoakTMBHbIe 94pa.

CnuH ©n anekTpomarHUTHble MoOMeHTbl aapa. OgHoHyknoHHas wmogens LWmuara.
KBaHTOMexaHM4yeckoe onucaHue SAepHbIX COCTOAHMWA. YeTHOCTb BOJSTHOBOM  (PYHKLUWN.
CeowncTBa CMMMETPUM BOMHOBbLIX (PYHKUUIW OS5 TOXOECTBEHHbIX YacTul,. BO30HbI 1 (PePMUOHBI.
MpuHuwmn Maynu.

Mogenn atomHbix sgep. [loTeHuwan ycpegHeHHoro saepHoro noss. CurnbHoe CrvH-
opbuTtanbHoe B3aumogenctene. OAHOYACTUYHbIE COCTOSHUA B YCPEAHEHHOM SAEepHOM
noteHumane. O6onoyevHaa mogenb sapa. KonnektuBHble cBOWCTBa saep. KanenbHas moaens.
BpawarteneHble n konebaTenbHble cocToAHUs saep. COCTOsiHME [OBWXEHUS HYKIOHOB B
aAedopMmnpoBaHHOM sape.

HyKNOH-HYKNOHHbIE B3aUMOOENCTBUS.

[lenToH-cBA3aHHOEe cocTosiHMe B cucteMe. OCHOBHbIE XapaKTepUCTUKM  OEUTOHA.
MarHuTHbIN MOMEHT aenTpoHa. BonHoBas yHKUMA AeUTpoHa. TeH30pHbIN XapakTep a0epHbIX
cvn. M3otonmyeckun cnvH. O606wWweHHbI NpuHumn Maynu. O6MeHHbIN xapakTep S4epHbIX CUn.
CBoucTBa HacblWweHnsa saepHbix cun. MNoteHuman KOkaBsebl.

PagnoaktMBHOCTb.

PagnoakTMBHOCTb Kak CTabvnmnanpoBaHHbIN NPOLLeCcC CMOHTAHHOrO pacnaja sapa. 3akoHbl
paguoakTMBHOIO pacnaga o- pacrnag. CrnekTpbl o YacTuy. OneMeHTbl Teopuu o-pacnaga.
TyHHenbHbI adpbhekT. OnpegeneHve pasMmepoB sgep MO AaHHbIM o-pacrnaga. 3aBUCMMOCTb
nepuoda o- pacnaga oT SHEPruun o-4acTuL.



B-pacnag. Buabl B-pacnaga. QHepreTnyeckne CnekTpbl SNEeKTPOHOB. JKCNepuMeHTanbHoe
A0Ka3aTenbCTBO CYLLECTBOBAHUSA HENTPUHO. DnemMeHTbl Teopumn B-pacnaga. NoHatne o cnabbix
B3anmogencTeusax. PaspelueHHble 1 3anpeleHHble B-nepexoabl. He coxpaHeHue 4eTHOCTU B f3-
pacnage. lNpobrnema maccbl HEUTPUHO.

Y-n3nyveHvne aaep. ONeKTpnyeckme n MarHuTHole nepexonpbl. [NpaBnno otbopa No MOMEHTY
M 4YEeTHOCTb Ans y-nepexofoB. ApepHass u3oMmeTpus. BHyTpeHHAa KoHBepcus. ekt
Mecbayapa u ero wucnonb3oBaHMe B GuU3MKE W TexHuke. [lpakTmyeckoe nNpPUMEHEHNE
paanoakTUBHOCTM.

flpepHble peakuuu.

OKcnepuMMeHTarnbHble MeToabl A4epHbIX peakumin. CeyeHuns peakunin. 3akoHbl COXpPaHEHUS.
OHeprvs u noporn peakumn. MexaHuam dagepHbiX peakuun. Mogenb cocTtaBHOro sgpa.
PesoHaHcHble apepHble peakumn. ®opmyna bpenTta-BuHrepa. lNpsmMble saepHble peakumw.
OcobeHHOCTM  peakuMn nog  BO3AENCTBMEM  Y-KBAHTOB, 93JIEKTPOHOB, HEWPOHOB W
MHOro3apsiiHbIX MOHOB. TpaHCypaHOoBbIE 3fIEMEHTDI.

HeneHue u cuHTe3 Aaep.

OCHOBHblE 3KCNEPUMEHTarnbHblE [aHHble O AeneHUn. OnemeHTapHasi Teopusa OeneHus.
MapameTp peneHuna. CnoHTaHHoOe pJeneHue. [leneHve wW30TOMNOB YypaHa noa OencTBuem
HenpoHoB. LenHas peakuma. KoadpduumeHT pasMHOXeHUs. AOepHble peakTopbl. AaepHas
3HepreTuka- COBPEMEHHOE COCTOsSiHME WU nepcnektuBbl. [lpobnembl, CBs3aHHblE C
nepepaboTKkon N 3aXOPOHEHUEM pPaAMOAKTUBHBLIX OTXOAO0B SAEPHOro LuMkna. PagnoakTusBHble
aBapuu 1 Nx NOCrneacTems.

O6uwme ceoncTBa HabngaeMbIX dNIEMEHTAPHbIX YacTuL.

KBaHTOBblE 4MCa anemMeHTapHbIX Yactuy. Macca nokosi, aneKTpuyecknin 3apsag, CivH U
MarHuUTHbIA AUMNOSIbHBIA MOMEHT, TUN CTATUCTUKKU, M30CMKH, BApNOHHOE U NENTOHHbLIE Yucna,
CTPAHHOCTb, YECTHOCTb, O4apoBaHue, npenectb, JIenTOHbI, agpoHbl, KaNMB6POBOYHbIE BO30HLI.
Yactuupbl 1 aHTu4acTuubl. MexaHnam B3aMmoaencTemns B Mmpe Yactuu. Juarpammbel PeriHmaHa.
3aKOHbI COXpaHeHus, perynupytoLine npespaLleHne YacTuu,. Knaccudumkauus
B3aMMOOENCTBUA.

ANeKTpoOMarHuTHbie B3auMoaencTBus.

OneMeHTbl KBaHTOBOW anekTpoanHamukn. OCHOBHbIE KBAHTOBO -3IEKTPOANHAMUYECKMNE
npouecchl U NPoLEeCcChl C y4acTMeM afgpOHOB.

CunbHble B3anMOOeNCTBUA U CTPYKTypa aapOHOB.

KBapku 1 rmoOHbI, UX OCHOBHbIE XapaKTepucTukun. NposiBneHne KBapK-ritoOHHON CTPYKTYpbI
afpoOHOB B Mpoueccax rnybokoro Heynpyroro paccesiHus nentoHoB. KBapkoBasi CTpyKkTypa
Me30HOB 1 H6apuoHoB. LiBeT. AcumnTtoTnyeckas ceoboga n koHanmeHT. OCHOBHbIE NPOLECChI
C y4YacTMeM afpOHOB.

Cnabble B3anmoaenucTBUA.

YHuBepcanbHoCTb crnaboro B3aumogencTBus. [1poMexXyTouHble BEKTOpPHble OO030HbI.
MoHatne o mogenu BawnHbepra-Canama. OcCHOBHble TuMNbl MPEBpPALLEHUA 3NEeMEHTapPHbIX
YyacTul, Bbl3BaHHbIX cnabbiM B3aMMOOENCTBUEM.

dkcnepuMeHTanbHble MeToAbl B saepHon husnke n pusnke BbICOKUX IHEPrUn.

[MOHATME O CBOEBPEMEHHLIX MeToAdax MOfyYeHUs My4YKoB YacTuL, BbICOKOW 3JHepruu.
YcKopuTENM CO CTauMoOHapHOM MULLEHbK. BCTpeyHble nyyku. [JeTeKkTopum 4acTuu:CHETYUKK
enrepa-Mionnepa, MOHN3ALUMOHHbIE KaMepbl, YEPEHKOBCKNE N CMUHTUNNSALNOHHBIE CHETUMKN,
kamepa BunbcoHa, ny3bipbkoBasi kamepa, PoTO3MYNbCUM, NONYNPOBOAHNKOBLIE CHETUYMKM.
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