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Mpodunb (cneunanbHocTb) 01.04.02 TeopeTnyeckas cusmka

1. MEXAHUKA
KaHoHMyeckne ypaBHeHWS, ypaBHeHWe [amunbToHa, ckobku [MyaccoHa, Teopema
JlnyBunng, ypaBHeHne MammnnbToHa-AkobuW, pasgeneHme nepeMeHHbIX.

2. JNEKTPOANHAMUKA

[encteme gna anekTpOMarHUTHOro MNons. YpaBHEHUS 3NeKTPOMarHUTHOro nons.
UeTbipexmepHbI BEKTOP TOKa. YpaBHEHNE HeNpepbIBHOCTU. [IOTHOCTbL M NOTOK SHEPrnu.

OneKkTpomMarHuTHble  BOMHbl.  BonHoBoe  ypaBHeHue.  [lnockue  BOMHbI.
MoHoxpomaTuyeckasi nrockaa BonHa. CnektpanbHoe pasnoxeHue. NonsapusaunoHHble
XapaKkTePUCTUKN U3NYYEeHUS.

YpaBHEHNS 9NeKTPOMarHUTHbIX BOSIH B CMMIOWHOW cpede. YpaBHEHWA nons B
oTCcyTCTBME Aucnepcuun. [ucnepcus ONdNeKTpuyeckon npoHuuaemocTtu. [1nockas
MOHOXpoMaTuyeckasa BonHa. PacnpocTpaHeHne anekTpoMarHUTHbIX BOMH. OTpaxeHune u
npenomreHuve.

WHTepdepeHums cBeTa. BpeMeHHaa ©“ nNpoOCTpaHCTBEHHAs KOrepeHTHOCTb.
WHTepdepomeTpbl. Audpakumsa ceeta. lMpubnmxenna ®peHena n ®payHrodepa.

M3nyyeHne cBeta atomMamu wun Monekynamu. LupuHa nvHUKM  n3nNyYeHUs.
CnoHTaHHble U BbIHYXAEHHbIEe nepexoAbl. Jlasepbl. BsaumoaencTeme ceeta n BeLLecTBa.
3akoHbl oToadhpekTa. 3akoH CtehaHa - bonbumaHa.

3. KBAHTOBAA MEXAHUKA

YpaBHeHne LpeaunHrepa. OcHoBHble cCcBoWcTBa ypaBHeHus LpeguHrepa.
OpHomMepHOoe  OBWKEHMe. OgHoOMEpHbIN  oCUMNIIATOP. [MnoTHOCTb  noTOKa.
KBaauknaccuyeckas BoniHoBasi oyHkuums. MNMpoxoxaeHne yepes bapbep.

Obwume cBoncTBa [AOBWXKEHWS YacTuubl B LeHTpanbHOM none. PaguanbHoe
ypaBHeHue LpeguHrepa. ATom Bogopoaa.

CnuH. OnepaTtop cnuHa. YpaBHeHue [Naynu. TOHKas CTPyKTypa aTOMHbIX YPOBHEWN.
A ekt 3eemaHa.

CronkHoBeHusa 4actuy. Obwas Teopuda. BopHoBckoe npubnukeHue. PaccesiHune
3apsbKeHHbIX YacTtul (dopmyna Pesepdopaa).

HecTtaumoHapHasa Teopus Bo3myLleHnn. KeaHToBble nepexodbl. 30510TOE NpaBuso
®epmn. UN3nyyeHne ceBeTta atomamu wn Monekynamu. LWupuHa nuvHUMKM mn3nydeHus.
CnoHTaHHbIE U BbIHYXXOEHHbIE Nepexoabl.

OnNEKTPOHHbIE  COCTOSIHUS. MpuHumn  ®paHka-KoHgoHa.  ONEKTPOHHble
konebaTenbHble U BpallaTenbHble CNEKTPbI.

AnepHble cunbl n nx ceoncTea. CtaTmyeckme CBOUCTBa sigep (pasmepbl u dopma,
SHeprus cBa3u, CNNH N YETHOCTb COCTOSHUN, SNEKTPUYECKUNA U MarHUTHLIN MOMEHTbI).

Mogenn atoMHbIx aaep. KanenbHas, obonoveyHas, o6obLieHHas moaenu saep.

Anbdpa-, 6eTa- 1 raMma- pagmoakTUBHOCTU N NX OCHOBHbIE 3aKOHOMEPHOCTM.

4. CTATUCTUHECKAA ®U3UKA , PUSUNYECKAA KWHETUKA U PUBUKA
KOHOEHCUPOBAHHOIO COCTOAHUA

Pacnpegenerne ®epmun-Anpaka. BolpoxxgeHHbIn nageansHbii hepmu-ras.

Pacnpepenerne bose-OnHwTernHa. BoipoxaeHHbin 603e-ra3. KoHgeHcauunsa boae-
OnHwTenHa. PaBHoBecHOe TennoBoe nsnyyeHne. dopmyna NnaHka.

KuHeTnyeckasa Teopua rasoB. KuHeTuyeckoe ypaBHeHue bonbumaHa. H-Teopema.
OnddysmnoHHoe npubnmxkeHue. YpasHeHne ®okkepa-fnaHka.

AgnabaTnyeckoe 1 OAHOINEKTPOHHOE NPUBAMXKEHME.

BbiBog, ypaBHeHusa XapTpu-Poka C KpUCTannndeckum noteHumanom. dusmnyeckmi
cMbicn onepaTopa Xaptpu-doka. 3oHHOe npubnmkeHne



TpaHcnaunoHHas cummeTpus KpuctannoB. Teopema brnoxa. ®yHkumm bBrioxa.
O6paTHasa peweTka. 30Hbl BpunnioaHa. 3oHbl BpunntoaHa KyBuYecKux KpucTanmos.
Mepuogunyeckme rpaHuydHble ycnosus bopHa-KapmaHa. YpaBHeHWe Ons nepuoguyeckomn
YacTtn oyHKkumm broxa.

Npynna BonHoBoro Bektopa. Metoa cnabow cBa3n. MeToa CWMbHOM CBA3MW.
AdhdekTnBHaA Macca kBasnmyacTumubl. [IO0THOCTb 3NEKTPOHHbLIX COCTOSHUNA.

OHeprusa depmu. lNoBepxHoCcTb depmn. TemnepaTypHble 3aBUCMMOCTU YPOBHS
depMM M KOHUEHTpauuuM HocuTenem 3apsga  (COBCTBEHHbIM  MONYNPOBOAHKK).
PaBHOBeCHblE KOHLUEHTpaLuu 3reKTPOHOB U AblpOK B 30Hax (obwwun cnydvan). MeTtoapl
pacyeTa 3NeKTPOHHOro crnekTpa.

OrneMeHTapHasi Teopusa JoKarbHbIX 9JHepreTudeckux yposHeW. PaBHoBecHble
KOHUEHTpaumMm 3feKTPOHOB UM  AblpOK B 30Hax (obwun cnyyan). MeTtannbl,
NONYyNPOBOAHMKN U ANINEKTPUKM C TOYKN 3PEHNST 30HHOTO NPUBNMKEHUS.

PekomeHayemas nutepartypa

OcHoBHas
1. J1. O. Nangay, E. M. Jlucowmu. 5-e nsa., crepeotun. M.: PUSMATIINT, 2012. 224
c.,

2. Nanpay J1.4., Nucpwny, E.M. Teopua nonsa. M., Hayka, 1994.

Bpenos M.M., PymsaHues B.B., n gp. Knaccudeckas anekrpognHamuka. M., Hayka,
1985.

HasbigoB A.C. KBaHToBast mexaHuka. M., Hayka, 2012.

BnoxmnHues .. OcHoBbl kBaHTOBOWM MexaHukn. M., Hayka, 2003.

KanutoHoB N.M. ®unsnka sagpa v anemeHTapHbix 4yactuuy. M.: Hayka, 2004
CwuByxun [1.B. Kypc o6wen dusuku, 1.5, yactb 1. M., Hayka, 1988

Masnos. IN.B., Xoxnos A.®. dunsuka teepgoro tena. M., Beicwas wkona, 2000.

9. BanmaH [x. MpuHuMnbl Teopumn TBepgoro tena. M., dusmatnut. 1988.

HdononHutensHas
10.Tamm W.E. OcHoBbl Teopun anektpudecTtsa. M., Hayka, 1976.

11.JTaHac6epr I'.C. Ontuka. M., Hayka, 1976.

12.J1langay J1.0., JIndpwny E.M. KBaHTOBas mexaHuka. M., duamatruns, 2012.

13.Cokonos A.A., TepHoB .M., XXykosckuin B.Y. KBaHToBasa mexaHuka. M., Hayka,
1991.

14.H. AwkpodT, H. MepmuH. dnsuka tBepgoro tena. M., Mup. 2007

15.A. A. AbpukocoB. OcHoBbl Teopun meTannos. M., Hayka ,2013
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NMpumepHbIe Bonpockl K 3k3ameHy no cneuuansHoctn 01.04.02 TeopeTunyeckas
¢msuka

1. KaHoHuyeckune ypaBHeHUd, ypaBHeHue [[amunbToHa.

2. Ckobku NyaccoHa, Teopema Jlnysunns,

3. YpaBHeHue NamunbToHa-Akobun, pasgeneHme nepeMeHHbIX.

4. [enctBne Onsa 3NeKTPOMarHUTHOro Nosis. YpaBHEHUS 3MneKTPoMarHMTHOro nons.
5. YeTblpexMepHbI BEKTOP TOKA. YpaBHEHWNE HENPEPbLIBHOCTM.

6. [NNOTHOCTb N NOTOK 3HEpPrun.

7. OnekTpomarHuTHble BONHbI. BonHoBOe ypaBHeHMe.

8. [lnockune BonHblI. MOHOXpOMaTUYecKas nnockasa BosiHa.

9. CnekTpanbHoe pasnoxeHue. [NonapusaumoHHble XxapakTepPUCTUKU N3NYYEeHUS.
10.YpaBHEHUA 3NIEKTPOMarHUTHbLIX BOSTH B CMNIIOLWHOW cpeae.



11.YpaBHeHNA Nonsa B OTCYTCTBUE OUCNEPCUN.

12.dncnepcus onanekTpnyeckon NpoHMLaeMocCTu.

13.T1nockast MOHOXpoOMaTHyecKasi BosHa.

14.PacnpocTpaHeHue 3rneKTpoMarHUTHbIX BOSTH.

15.OTpaxeHune n npernomreHuve.

16.NHTephepeHunsa ceeta. BpeMeHHas 1 NpocTpaHCTBEHHAs KOrepeHTHOCTb.
17.HTepdepomeTpbl.

18. Audppakums ceeta. lMpubnmxkeHuns GpeHensa n GpayHrodepa.
19.N3nyyeHne ceeTa atomamu 1 Monekynamu. LLinpuHa nuHum nanyyeHus.
20.CnoHTaHHbIE 1 BbIHYXXAEHHbIE Nepexoabl.

21.J1asepsbl.

22.B3anmoaencTene cBeTa 1 BeLLecTBa.

23.3aKkoHbl hoToahekTa.

24 .3akoH CtedhaHa - bonbumaHa.

Mpodunb (cneunanbHocTb) 01.04.03 Pagnodumsmka

1. TEOPUA KONEBAHUA

KoHcepBaTuBHble KonebaTeribHble CUCTEMbI. YCMNOBUS BO3HWKHOBEHUS COCTOSIHWUSA
paBHOBeCUS. MI30XPOHHbIE M HEM3OXPOHHbIE KonebaHus.

daszoBasg nnockocTtb M paszoBoe npocTpaHcTBO. Ocobble TOYKM B HENUHEWMHbLIX
cuctemax. ®asoBbi NOPTPET MasiTHMKA € 3atyxaHnem. Ocobas Touyka Tuna «LUEHTP».
Ocobas Touka Tuna «ceasio». YCTOMYNBOCTb CTaUMOHAPHbIX ABVKEHUNA.

Knaccuyeckne konebatenbHble cuctemMbl. KadectBeHHOE paccMoTpeHue konebaHui
MasTHWKA. HaxoxgeHue ckopocTu Ha cenapatpuce konebaHwin masTHuka. CONUTOH.
HennHenHbIn KOHTYp 6e3 3aTyxaHus. KonebaHnsa B KOHType C HENMMHENHOW EMKOCTbIO p-n
nepexopa. [locnepoBaTtenbHbii konebaTenbHblin KOHTYP. KonebaHma B KOHType C
HENMMHENHOWN EMKOCTbIO C CErHETOINEKTPUYECKOW COSbIO.

OuccnnatmBHble konebaTenbHble cucTembl. KonebaTenbHbld KOHTYP C MasbiM
HeNMHeNHbIM 3aTyxaHueM. JIMHENHbIN KOHTYP C NOCTOSAHHbIM 3aTyxaHuem. Buabl TpeHus.
Cyxoe TpeHue. JinnenHoe TpeHue. KBagpatnyHoe TpeHue. BbiHyXaeHHble konebaHus B
HEeNMHEMHON  KOHCepBaTMBHOM  CUCTEME  NpU  FapMOHUYECKOM  BO3OEUCTBUMW.
BbIHy>XOeHHble konebaHns B NIMHENHbIX CUCTEMAX.

MeToabl NpUBNMXKXEHHOrO paccMoTpeHust konebatenbHbix cuctem. Konebanusa B
KOHType C HEeNMHENHOW WHOYKTMBHOCTbI. MeToa nocnegoBaTeNibHbIX NPUBAVKEHUNA.
MeTtoa komnnekcHbix amnnutyg. Metoa JlbeHapa. Metog rapmoHuyeckoro 6anaHca.
MeTtog wmegneHHo wMeHswowuxca amnnutya. Meton wusoknuH. MeTtog noatanHoro
pacCcMOTPEHUS.

2. OCHOBbI PAOAMOI3NEKTPOHUKU, CTATUCTUYECKAA PAOVUODPUIUKA

CnekTpanbHblin  aHanu3  nNepuoanYeckUX W  HENepumoguyeckmx  CUrHanos.
MpeobpasoBaHne Pypbe 1 ero oCHoBHble cBoncTBa. KomnnekcHas ornbatowlas, nonHas
drasa 1 MrHOBEHHas YacToTa Y3KOMOOCHOro curHana.

CnekTpanbHbI METO4 aHanmMsa MpPOoXOXAEHUA CUrHanoB 4Yepes JUHEeWHble
CTaumoHapHble cuctemsl. [pocTtenwmne gudpdepeHuUmpyowmne n nHTerpupyowme Lenu.
MMnNynbCHble XapaKTepPUCTUKU JIMHEMHbIX CTauWOHapHbIX Uenerh u UX HaxoXOaeHue C
NMOMOLLbHO OMepaTopHOro MeToaa.

OunckpeTHoe npeobpasoBaHue Pypbe, anroputm GbiCTporo npeobpasoBaHus Pypbe
(Bro).

MeTonbl cMHTE3a NMHENHbIX UMAPOBLIX unbTpoB. CornacoBaHHble PUNBLTPDI.



OcCHOBHble MOHATUA  Teopun  cnydYamHbIX npoueccoB. CTauuMOHapHble W
HecTauuoHapHble CryyanHble NpoLecchl U Cnocobbl X OnUcaHus.

KoppenaunoHHo-crnekTpanbHas Teopus cryydarnHblx npoueccoB. Teopema BuHepa-
XWH4YMHaA. BbluucneHne cnektpanbHOM NIOTHOCTU. Bosgencreme WyMOB Ha JIMHEWHbIE
CUCTEMBI.

MapkoBckue npouecchl. YpaBHeEHME MapPKOBCKOro npouecca. YpasHeHne dokkepa-
Mnanka-KonmoropoBa. [MoHATME «Oenoro» wyma. 3ameHa peanbHOro Cry4YanHoro
npoLecca MapKkoBCKUM NPOLECCOM.

CratncTnyeckme xapaktepucTukm ormbatoLlen n pasbl y3KONoIOCHOr0 HOPManbHOMO
cnyyamHoro npouecca. OyHKUMA pacnpefeneHvs U - KoppensumoHHas  (OyHKUMS
ormbatowen. PyHkuma pacnpeneneHms gassbil.

Be3blHEpPUMOHHbIE W WHEPUMOHHble HenuHenHble npeobpas3oBaHNA  LLYMOB.
[eTekTMpoBaHne WHEPUUOHHbIM AeTekTopoMm. Metoa ormbatowen, MeTon ypaBHEHUI
Konmoroposa-®okkepa-lnaHka.

Wlymbl B aBTOoreHepatopax. PacnpegeneHve amnnutyabl, WWAPWUHBI U (OOPMBbI
CNeKTpanbHOW NMUHUN.

lMyaccoHoBckuin npouecc. [dpo6osbii wym u ¢dopmyna LWotTkn. CnyvainHble
nocnefoBaTeNlbHOCTU UMMYNbCOB W WX ChekTpanbHas MNIOTHOCTb. TennoBOW LUyM.
Knaccuyecknin n KBaHTOBbINM BapuaHT bopmynbl HankesucTa.

WHTepnpeTaums o6paboTku CUrHanoB 1 CnyyYanHbIX NPOLEeCcCoB Kak 3agadva Bblbopa
peweHunsa. O6HapyxeHne u BbigeneHne curHana. llpoctag u crnoxHas rMnoTesbl.
lMpocTpaHCcTBO HabnAeHUN, CUrHANoOB 1 pelleHnit. banecoBckne cucTembl.

ToyeyHble W WHTepBanbHble OUEHKN. JP@eKTUBHbIE OLEeHKN. HepaBeHCTBO
Kpamepa-Pao. [ocTaTO4HOCTb W COCTOATENbHOCTb OLEHOK. banecoBckue OuEeHKMW.
OueHkn MmakcmmanbHoro npasgonogobus. OueHkn napameTpoB CydanHbIX NPOLIECCOB.

3. PU3NKA BOJIHOBbIX NMPOLIECCOB

BonHoBoe ypaBHeHue. [1nockmue BONHbI B O4HOPOAHOM N3oTpornHon cpeae. MNoHaTtue
0 BonHax. [Mpvmepbl BOMHOBLIX ABWXeHUA. BonHOBOe ypaBHEHWE 1 ero Moamndukauuu.
YpaBHeHns MakcBenna B komnnekcHon dopme. [lonapusaumss BOMH. JHeprus
anekTpoMarHuTHoro nons. Nnockue BonHbl. PacnpoctpaHeHne anekTpoMarHUTHbIX BOSH
B MornowanLmnx cpegax.

PacnpoctpaHeHne  BONMH B AUCneprypylowmx  cpegax. KomnnekcHas
ananekTpuyeckas npoHuuaemocTb. CBA3b Mexgy Aaucnepcuen U NorfoLleHneM.
[ducnepcus 3nekTpOMarHUTHbBIX BOJSIH B HEMOSIAPHbIX WU MOMSAPHbIX  OU3NEeKTpuKax.
[dunanekTpuyeckas NnpoHMLAeMOCTb cpef co cBOOGOAHbIMU 3apsiaamu. BonHOBOW nakeT B
aucneprupytowlen cpeae.

PacnpocTtpaHeHne BOMH B aHM3OTPOMHbIX cpedax. TeH30p AMN3NeKTpUYeCcKou
npoHuuaemocTu. Jlyyeson BekTop. PacnpocTpaHeHue nnocKMX BOMH B KPUCTaNINYECKUX
cpepax. PacnpocTtpaHeHne niiockux BOSH B MarHUTOAKTUBHOW Nnasme. PacnpocTtpaHeHne
3NEeKTPOMarHUTHbIX BOJTH B doeppute. MmpoTponusa noHocgepsl.

PacnpocTpaHeHne BOH B HENVMHENHbIX cpeaax. YpaBHEHUA 1151 HENUHENHbIX BOJSH.
MeTon MeasieHHO U3MEHSAWUXCA aMnuTyg.  Ycrnosue asoBOro CUHXPOHU3MA.
"eHepaLumsi BTOPOW rapMOHMKK. TpéxyacToTHble B3anmoaenctems. CooTHoweHus MaHnum-
Poy. PacnagHasa HeycTon4mBocTb BONH. CaMOBO3AeNCTBME BOSH.

Teopua gudppakumn. PacnpocTpaHeHne orpaHuYeHHbIX BOSTHOBbLIX ny4ykoB. MeTon
Kupxropa n dyHkums puHa B Teopun gudpakumu. YTrnoBOW CRNEKTP MNIIOCKUX BOJH.
Mapabonunyeckoe ypaBHeHWEe B Teopuun audpakuuun. Oudpakums rayccoBa BOSHOBOrO
ny4ka n cpoKyCUpPOBAHHOIO Ny4ka.

CamoBo3gencTsne BOSTHOBbLIX MYYKOB M BOSTHOBbLIX NAKeTOB B HEMMHEWHbIX cpeaax.
HenuHelHas pedpakums npu 6e3abeppaumoHHOM U abeppaumMOHHOM CaMOBO34ENCTBUM



ny4koB. BonHoBogHOe pacnpocTpaHeHne ny4koB. CamMoOKOMNpeccusi BOMHOBbLIX MaKETOB.
ConnToHbI ornbaroLLmX.

PekomeHayemas nutepartypa

OcHoBHagd
BackakoB C./. PagnotexHun4deckue uenu un curHansol. - M.: Beicwas wkona, 2000.
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MoHopoBsckun WN.C. PagnoTtexHunyeckne uenu u curHansl. - M.: [lpoda, 2006.
Hedepnos B.A. OcHOBbI paanoanekTpoHunkn n ceasn. — M.: Beicwas wkona, 2002.
Cepruenko A.B. LUndposasa obpaboTka curHanos. — Cl16: MNutep, 2003.

TuxoHoB B.W. Ctatuctuyeckas pagnotexHmka. — M. CoB paguo, 1982.

Kynukos E.WN. MNpuknagHon ctatuctudeckun aHanua. M. — lNopsvasa nuHus —
Tenekom, 2008.

Murynun B.B., Megsenes B.U., Myctens E.P., Napbirud B.H. OcHoBbl Teopun
kone6aHun. M.: Hayka, 1988.

BuHorpagosa M. B. Teopus BonH: YyebHoe nocobue ans ctygeHToB mMsnyecKknx
cneymanbHocTen. — M.: Hayka, 1990.

Hukonbckun B. B. 9nekTpoanHamuka n pacnpoctpaHeHne pagmoBoriH: Yyeb.
Mocobue ons cTya. paguoTexH. cneud. By3oB. — M.: Hayka, 1989.
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Kypc. — M.: ®opym: NHOPA-M, 2005.
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2007.
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15. Tpy6eukos . U. JInHenHble konedaHna n BonHbl: YyebHoe nocobue ons cTya.
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KoHcepBaTuBHbIE KOonebaTenbHble CUCTEMBI.

YcnoBusi BO3HUKHOBEHUSA COCTOSIHUSA paBHOBECUS.

M30XpOHHBbIE N HEM3OXPOHHbIE KonebaHus.

da3oBas NNOCKOCTb 1 (ha3oBoe NPOCTPAHCTBO.

Knaccuyeckne konebartenbHble CUCTEMBI.

KayectBeHHOe paccmoTpeHve konebaHui masTHuMKa. HaxoxgeHue CKOpocTM Ha
cenapatpuce konebaHun MasiTHuKa.

ConuToH.

HenuHenHbIn KoHTYp 6e3 3aTyxaHus.

. CnekTpanbHbI METOO aHanmM3a MPOXOXAEHUS CUrHanoB 4epes3 JIMHEWHblEe

CTauMOHapHbIEe CUCTEMBI.
10.MMpocTenwne andgepeHumpyowmne n HTerpypyoLwue Lenu.



11.AMNynbCHblEe XapakTePUCTUKN JIMHEMHBIX CTALMOHAPHbLIX Lenen u ux HaxoxgeHue ¢
MOMOLLIbIO OnepaTopHOro Mmetoaa.

12.MeTofbl CUHTE3a NIMHENHbIX UMAPOBLIX PunbTpoB. CornacoBaHHble PUNbLTPbI.

13. OCHOBHbIE MOHATUSA TEOPUN CIyYaNHbIX NPOLIECCOB.

14. CTaumoHapHble N HeCTauMOHapHbIE CryvariHble NPOLECChl U CNocobbl NX ONUCaHUS.

Mpodumnb (cneunanbHocTb) 01.04.05 OnTuka

1. AneKkTpomarHuTHas Teopus cBeTa

YpaBHeHns Makceenna. Bektop YmoBa-lloHTHHra. BonHoBoe ypaBHeHue. Nnockue
n ciepudeckne BonHbl. [Mapabonunyeckoe npubnwxkeHne. Mogbl cBobogHOro
npocTtpaHcTBa. Pa3oBas 1 rpynnoBasi CKOpoCcTu cBeTa.

Monapusaumsa ceeta. Bektop [xoHca. MNMapameTpbl Ctokca. Cdepa [lyaHkape.
PacueTtHble meToabl [XoHca n Mionnepa. Tunbl noNapu3aunuoHHbIX YCTPOUCTB.

OTpaxeHue W npenomneHve cBeTa Ha rpaHuue pasgena M30TPOMHbIX cpea.
®opmynbl OpeHens. NonHoe BHYTpeHHee oTpaxeHue. KomnnekcHaa ananekTpudeckas
npoHvuaemocTtb. OTpaxeHue cBeTa OT [MOBEPXHOCTM MNpoBOAHWMKA. [nybuHa
NPOHUKHOBEHUS.

PacnpocTpaHeHne cBeTa B aHU3OTPOMHbLIX W TMPOTPOMHbLIX cpedax. BornHosble
NOBEPXHOCTU B Kpuctannax. Jlyum u BONHoBble Hopmanu. J3nnuncous dpeHens.
OnTu4eckne cBoNCTBa O4HOOCHbBIX 1 IBYOCHbIX KpUcTannos. [IBOMHOE nydenpenomsieHune.
KoHnyeckass pedpakuunsa. Inektpoontudeckne addektol Keppa wun  [lokkernbca.
OnTtnyeckasa akTMBHOCTb. JdhdhekT Papages.

OnTtuka pBwxywmuxcsa cpeq. Onbitel ®n3o n MankenbcoHa. [MpeobpasoBaHus
JlopeHua. lNpogonbHbIN 1 nonepeYdHbin adpdekTbl Jonnnepa.

2. leomeTpUuyeckas onTuka

ACUMNTOTUYECKOE peLleHMe BOJSIHOBOTO ypaBHeHus. [eomeTpo-onTudeckoe
npubnmxeHune. YpaBHeHne ankoHana. O6nactb NpUMEHEHNA Ny4eBOro NpUONMXKeHus.
MpuHUun ®epma. FoMoLEHTPUYECKME MYYKU.

MoHsaTHe ONTUYECKOro n3obpaxeHuns. MapakcuanbHoe npubnuxeHune.
MpenomneHne Ha cdepuyeckon noBepxHocTn. Cdoepudeckme 3epkana W JfNH3bI.
O6pasoBaHue KayCTUK B ONTUYECKMX cucTemMax. [eomeTpudeckne abeppaumm TpeTbero un
Bonee BbICOKMX NOpAAKoB. XpoMaTtuyeckasa abeppaund. Tunbl onTu4ecknx npnbopos.

3. UuTepdepeHumnsa n andpakuma cBeToBbIX BOJIH

WHTepdepeHLuMss 4YaCTUYHO-KOrepeHTHOro usnyyeHus. KomnnekcHasi cTeneHb
KorepeHTHocTWn. Teopema BaH-LuTttepTa - LlepHuke.

[ByxnyyeBas U1 MHoronyyesas uHTepdepeHuus. CpasuroBas W Cnekn-
nHTEepdepomeTpma. MHOrocnonHble NOKPLITUS.

Oudppakumsa. OudppakumoHHble wuHTerpansl Kupxroda - [tovreHca. [Oudpakums
®peHena n dpayHrodepa. Sdhdekt Tanbbo. BrnvsHne andpakuum Ha paspeluatoLlyro
cuny cuctem, obpasyromnx nsobpaxenue. udpakumoHHas peweTka. MNapabonunyeckas
Teopua andpakumm; raycco nydok. ABCD —meToq; KOMNEKCHbIA napameTp KPUBU3HbI.
OcobeHHOCTN anpakumMm HeKorepeHTHoro wusnydeHunsi. OCHOBbI BEKTOPHOW Teopuu
andpakumm.

Ob6paTtHble 3agaun Teopun audppakumm. CUHTE3 ONTUYECKMX INEMEHTOB.
KuHodopmHasa ontuka.

4. Teopvm n3nyyeHma m B3anMOAEeNCTBUA CBETOBbLIX BOJIH C BELWECTBOM



Knaccuyeckas Teopusi B3aMMOAENCTBUS U3NyYyeHUs C BellecTBOM. Pe3oHaHcHoe
npubnmxkeHne. [ucnepcuoHHble cooTHoweHus Kpamepca - Kpowwura. Ontmyeckue
HyTaumn. Ontnyecknn apdpekt LTapka. POTOHHOE 3X0O WM camMoMHAYyLMPOBaHHAA
npo3payHocTb. ConuTOHbI. PenakcauuoHHble Mpouecchl. YpaBHeHWe Ans MaTpuubl
nnotHoctn. CamocornacoBaHHble YpaBHEHUA AN NOofs, nonspusauun u  pasHoCTU
3aceneHHocTen. OPdEKT HACbILLEHWS.

3akoHbI TennoBoro nanyyeHus. dopmyna lMNnaHka. PoToapeKT.

KBaHTOoBaHMe nonga. OnepaTtopbl PoOXOEHUS U YHUYTOXEHMS  (DOTOHOB.
[[aMUNbTOHMAH KBAHTOBaAHHOrO nonsd. KoMmyTaunoHHble COOTHOLUEHUA O51s1 OrnepaTopoB
nons.

OAOHOMOTOHHbIE U MHOroOOTOHHbIE rpoueccbl. BepoATHOCTM CMOHTaHHbIX W
BbIHY>XAEHHbIX nepexoaoB. KoadduumeHTbl OnHwTenHa. KBagpynosibHble M MarHUTo-
aunornbHble nepexoabl. KoonepatmeBHble addekTol. CBepxuanydyeHne. KorepeHTHoe u
KOMOMHaLNOHHOE paccesiHuS.

HenuHenHble BoCnpnMMYMBOCTU. PacnpocTpaHeHue BOJSIH B HeNIMHEMHOW cpefe.
MeTog MeaneHHO MEHAWUXCa amnnuTyd. Ycnosue CUHXpOHM3Ma. [eHepauums
ONTUMYECKUX  rapMOHUK.  TpEXBOMHOBOE  B3aMMoOOeWCTBUE. MapameTpunyeckoe
npeobpasoBaHue YyacTtoTbl. CamodokycnpoBka cseTa. BblHyXgeHHOe 1 KOMBUHALMOHHOE
paccesiHne. BblHyxaeHHoe pacceaHne Mangenslutama-bpunnioasHa. YeTbipéxBonHoBoe
B3anmogencteme. OOpalleHne BOMHOBOro dpoHTa. BewectBo B CBEPXCUNTbHOM
CBETOBOM Morie.

5. CTatuctuyeckas ontuka

BpemeHHas ©  nNpoCTpaHCTBEHHasi  KOrepeHTHOCTb  CBETOBbIX  MOMew;
KoppenaumMoHHble  OYHKUMM  NepBOro WM BbiCcWKX  nopagkoB.  CnekTpanbHoe
npeacrtaesnenve. Teopema BuHepa-XnH4nHa.

NHTepdepomeTpuna nuteHcmsHocTen. OnblT BpayHa-Teucca.

KBaHTOBble CBOMCTBA CBETOBbIX MNonen. POKOBCKOE, KOrepeHTHOe U CxaToe
COCTOsIHME MOon4.

Pacnpepenerne bose-OnHwTenHa. NapameTp BblpoXaeHnsa nons. lNyaccoHoBckas,
cybnyaccoHoBCkasi M CyneprnyacCOHOBCKas cTaTtucTMka (OTOHOB. CBA3b CTaTUCTUK
¢dOTOHOB M hoToOoTCYeTOB, popmyna MaHgens gnsa pacnpegeneHns OOoTOOTCYETOB.
[po6osoit wym.

CratncTnyeckme CBOMCTBA Na3epHOro U3nyyeHuns.

3akoH Kupxropa u wymbl KBaHTOBbIX ycunutenem cseta. PNyKTyaLMOHHO-
anccunaumoHHas Teopema.

KoppenauuoHHas cnektpockonuda. 3ddekTbl  FpynnmMpoBKN N aHTUTPYNNUPOBKN
¢OTOHOB.

CnoHTaHHOE napameTpudeckoe paccesiHue cBeTa. budoTtoHbl. [lepenyTaHHble
cocTosiHusa ceeTa. OnTuyeckasa peanusauma Kyoutos n nx npeobpasosaHnda. COCTOAHUSA
Benna. MNMapagokc SnHwTenHa-MNogonsckoro-Po3eHa. HepaseHcTBa benna.

CratncTnka YacTMYHO NONSiPM30BaHHOrO N3ny4veHus. MNonapusaunoHHas matpuua.

PacnpocTtpaHeHve BOSfH B criydarHO HeodHopoaHow cpefe. KoppensuuoHHble u
CTPYKTYpHble (PYHKUMM amnnuTyabl u  dasbl. OnTtnyeckne moaenu artmocgepHomn
TypOYyneHTHOCTN.

PaccesHne cBeTta B OucnepCHOM cpefe; ypaBHeHue nepeHoca, AngdysnoHHoe
npubnmxeHue.

PaccesHve cBeTa B GUOTKaHM.

6. CnekTpockonus

CnekTpbl aTOMOB. CUCTEMATHKa CNEKTPOB MHOMO3MNEKTPOHHbLIX aTOMOB. T UMbl CBA3EN
anektpoHoB. OnpepgeneHne Habopa TepmoB. MWcxogHble Tepmbl. MynbTunneTHas
cTpykTypa. lNpaBuna otbopa. Bsaanmogencreme kKoHpurypaumn.



CnekTpbl monekyn. Agnabatnyeckoe npnbnmkeHue. Mpynnbl CUMMETPUN MOMEKYI.
KonebaTenbHble cnektpbl. Knaccudukauma HopmanbHbIX KonebaHui no  Tunam
cummeTpun. BoipoxaeHune. PesoHaHc ®Pepmu. [lMpaBuna otbopa B konebatenbHbIX
crekTpax normfoweHna M KOMBUHAUMOHHOIO paccesHuda. BpalwlatenbHas CcTpykTypa
konebaTenbHbIX NONOC. DNEKTPOHHbIE CreKTpbl Monekyn. Knaccudukaumsa anekTpoHHbIX
COCTOSIHMM  OByXaTOMHbIX  Mornekyn. [lpuHumn  ®padka-KoHgoHa. Tunbl  CBA3M
3NEKTPOHHOro ABMXEHUS U BpaLLeHUs.

CnekTtpockonusa TBepgoro Ttena. epexogbl nog AencTtBnmemM cBeTa B maeasribHOM
Kpuctanne. lNornowieHne B MHppakpacHom obnactu cnekTpa n B3auMOAeNCTBME CBETa C
dOoHOHHOM noacucTtemoMn. [epexoabl B afieKTpoHHOM nogcucteme. llornoweHne ceeta B
mMeTannax. 3anpelweHHasa 30Ha M obnactb NPO3pavyHOCTM B OUINEKTPUKAX. OKCUTOHDI
BaHbe-Motma 1 ®peHkena. Obnactb dyHAameHTanbHoro nornoweHna. lNMepexoabl c
OCTOBHbIX ypoBHeN. AhdekTbl Oxe n PaHo. DPdeKTbl HA Kpasix OCTOBHOMO NOrNoLEeHUs:
EXAFS n XANES. lMNMoHaTne o nonsgputoHax. CnekTpockonus OedeKTHbIX COCTOSHUN B
Kpuctannax. ABTOMNOKanu3aumMss SKCUTOHOB M ObIPOK B AWN3NeEKTpukax. BTopuyHble
ahhekTbl B KpuUcTannax: NoMUHecUeHums, oToamuceuns, aedekroobpasoBaHue nop,
JencTemem caeTa.

JTomunHecueHumsa. Knaccndurkauma nioMmMHeCLEHLNN NO ANUTENBHOCTU CBEYEHUS U
cnocoby ee Bo3byxaeHusa. MonekynapHasi  peKoMmOrHauMoHHasa NIOMUHECLEHLMSA. 3aKoH
Ctokca-Illommena. [lpaBuno 3epkaribHOW CUMMETPUM CMEKTPOB  MOMMOLLEHNA ¢
nomMnHecueHunn JleBwnHa n yHMBepcanbHOe COOTHOoWeHue mexay Hummn CTenaHoBsa.
3akoH Basurnosa. TpunneTHble COCTOSHUA MOJSIEKYS U UX POSb B NpoLeccax gerpagaumm
N MUrpauumn aHeprun anekTpoHHoro Bo3byxaeHus. Cxema TepeHuHa-Jlbtonca. TyweHue
(TemnepaTypHOe, KOHLUEHTpPauWoOHHOE, MOCTOPOHHWMU BellecTBamMun) NIOMUHECLEHLNN.
BesbianyyaTenbHbli NEPEHOC 3HEPrMM ANEKTPOHHOro BO30YyXaeHus. JliommHecueHuns
MONEKyNApHbIX Kpuctannos. Teopusa [HaeBblgoBa. KoonepaTuBHble npoueccbl B
NIOMUHECLIEHLINN.

30HHaa Moaenb NIMUHECUEHUUN OUINEKTPUKOB. Pas3MHOXeHMe 3NeKTPOHHbIX
BO3OyXaeHUn B TBepaoM Tene. TepMOBbICBEYMBAHWE WM WMHGpaKpacHas CTUMYNAUUS.
[MpMeHeHe NIOMUHECLIEHTHBIX KPUCTAIMOB B HAayKe, TEXHUKE U MeQULUHE.

7. dKcnepuMeHTanbHasa U NpUKNaaHas onTukKa

MCTOYHUKM ONTMYECKOro wusnyyeHusi. Tennosble, rasopaspsgHble W nasepHble
NCTOYHUKN. CUHXPOTPOHHOE n3nydeHne. OnTuyeckue matepuarnsi.

XapakTepuUCTUKM  MPUEMHUKOB  U3MNYYEHUS: CrekTpanbHas W uHTerpanbHas
YYBCTBUTENBHOCTb, LWYMbl, MHEPUMOHHOCTb. [Mpmnbopbl ¢ 3apsgoBon ceasbio ([13C) -
NUHENKN, MaTpuLbl.

TexHuka cnekTpockonun. CBeToUNbTPLI, MNPU3MEHHbIE U ANdPaKLMOHHbIE
cnekTpanbHble  npubopbl, UHTepdepomeTpbl. Dypbe-cnekTpockonuss.  OCHOBHbIE
XapakTepucTuku npnbopos: annapaTHasa (PyHKUMS, pa3peLleHne, cBeTocuna, AMcnepcus.
JTazepHas cnekTpockonusi.

3anncb u obpaboTka onTtudeckon umHdopmaumn. MexaHusm  3anmMcu  wm
BOCNpPOU3BeAEHNA BOSTHOBbIX NOJSIEN C NOMOLLBIKO ABYMEPHbIX U TPEXMEPHbLIX FOfI0rpamm.
Lindposble ronorpammel. NepexoagHble 1 nepegaToydHble OYHKUUU ONTUYECKUX CUCTEM
0bpaboTkn nHpopmaumn. NaonnaHapHocTb. Micnonb3oBaHne meTooB ®ypbe-onTukn ans
onTu4eckon unbTpauum M pacnos3HaBaHua obpasoB. Koppekumss M pPeKoHCTPYKLMS
n3obpaxeHnn. Metoabl KOMNLIOTEPHOW ONTUKM.

BonokoHHas ontuka. Tunbl BOMOKOHHbIX CBETOBOAOB. Moabl ONTUYECKUX BOFOKOH.
3aTtyxaHune un gucnepcusa mod. HanpasneHHble oTBeTBUTENN. BONOKOHHBbIE NUHUKN CBA3MW.
HenuHenHble adhdekTbl B ONTUYECKNX BOSTOKHAX.

8. OnTuka nasepos



MpuHumn paboTbl nasepa. Cxembl Hakayvkn. Teopus Jlamba. SddpekTbl 3aTarnBaHns
4YacToTbl ¥ BbiropaHus ablp. Jlambosckuin nposarn.

OnTtuyeckne pesoHatopbl. Mogbl onTudecknx pesoHaTopoB. CBOMCTBA Jla3epHbIX
My4KOB.

Tunbl nasepoB. TeepaoTenbHble nasepbl. [a@3oBble nasepbl: nasepbl Ha
HeMTpanbHbIX aToMaX, WOHHble rasepbl, MOJSIeKynspHble nasepbl, Nasepbl Ha
camMoorpaHnyeHHbIX nepexogax. Xvmudeckue nasepbl. [MonynpoBOAHUKOBbLIE Nasepbl.
Jlazepbl Ha LeHTpax oKpacku.

Pexumbl paboTbl nasepoB. HenpepbiBHbIE M MMMYNbCHBIA pPeXuUMbl. [TMYKOBbIV
pexum. Mogynsaums pobpotHocTn. CuHXpoHM3auusa mopg. eHepauusi CBEepXKOPOTKMX
NMMYNbCOB.

MpyHUMMbl aganTUBHOW ONTUKW; KOPPEKLUSA BOMHOBOIo OPOHTA NnasepHbIX My4KOB.
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NMpumepHbIe Bonpockl K 3k3ameHy no cneuuansHoctu 01.04.05 OnTtuka

YpaBHeHusa Makceenna.

BekTop YMoBa-llonHTuHra.

BonHoBoe ypaBHeHuMe.

Mnockue n ccoepunyeckme BOsHbI.

Mapabonnyeckoe NpnbnmxeHne.

Mogapbl cBo604HOMO NPOCTpaHCTBA.

dazoBas n rpynnosas CKOPOCTU CBeTa.

Monspwusauna ceeta. Bektop [xoHca.

. MapameTpbl CTOKCAa.

10.Cdpepa NyaHkape.

11.PacyeTHble meToabl [bxoHca n Miwonnepa.

12. Tvinbl NONAPU3aUNOHHBLIX YCTPOUCTB.

13. OTpaxeHne 1 npenomMmneHne ceeTa Ha rpaHvue pasgena N3oTpOornHbIX cpe.
14. dopmynbl DpeHens.

15.TlonHOEe BHYTpEHHEE OTpaXkeHue.

16. KomnnekcHas ananektTpuyeckas NnpoHNLAeMOCTb.

17.OTpaxeHne ceeTa OT NOBEPXHOCTM NPOBOAHMKA. [NyOGnHA NPOHMKHOBEHUS.
18.PacnpocTtpaHeHuve cBeTa B @aHU3OTPONMHbIX U TMPOTPONHbLIX cpefax.

©CONDO W=

Mpodunb (cneunanbHocTb) 01.04.07 dn3nka KOHAEHCUPOBAHHOIO COCTOSAHUS

1. KBAHTOBAA MEXAHUKA

KcnepMmeHTanbHble 060CHOBAHUA KBAaHTOBOW Teopun. MatemaTtuyeckuin annapat
KBAHTOBOMW MEXaHUKW.

OnepaTopbl u3andecknx BenuyiuH. CoOBCTBEHHbIE (PYHKUMM U COBCTBEHHbIE
3HayeHus onepaTopos.

CoctosiHne  (pmsnyeckon  BeNUYUHBLI.  3HayYeHUss  PU3MYECKUX  BENUYUH.
KoMmyTaunoHHble COOTHOLWEHNA. VIHTerpanbl OBUMXEHNS.

CraumoHapHble cocTosiHUA. CrnekTp CUCTEMBI.

MocTynaTbl KBAQHTOBOW MeXaHUKN. PU3NYECKMIA CMbICIT BOSTHOBOW (DYHKLINMN.



MpuHUMn cynepnoauumn. MNMpuHUMN HeonpeaeneHHOCTEN.

YpaBHeHne LpéauHrepa B koopavHaTHOM npeacTtasneHun. OOwme CBOWCTBaA
OHOMEpPHOro AsmxeHus. AInckpeTHbIn cnekTp. MNoTeHunanbHble SAMbl.

OaHoMepHbIV 3-noTeHuunan.

OpHomepHasa 3agava paccesHund. HenpepbliBHbIN cnekTp. [oTeHunanbHble 6apbepsbl.
KoadhpmumneHT NpoxoxXaeHus.

["apMOHMYecKn ocumMnnAaTop

Onepatop mMomeHTa mMmnynbca. KommyTaumMoHHble cooTHoLWweHus. OpbuTtanbHbii K
CMVHOBbLIN MOMEHTLI umnyrnbca. MaTtpuubl Maynu. MNonHLIM MOMEHT MMMynbca CUCTEMBI

3apgayva asyx Tten. LieHTpanbHo-cuMMeTpuyHoe none

MpeameT Teopun Bo3myLeHUI. [NonpaBkn K COGCTBEHHBIM 3HAYEHUAM 1 BOSTHOBbLIM
YHKUMSAM B TEOPUM BO3MYLLIEHUN.

BapuauunoHHbIi npuHumn. KBasuknaccmyeckoe npubnmxkeHue.

KBaHTOBas guHamuka. HectaunmoHapHoe ypaBHeHue LLpéauHrepa.

lMepexoabl B KBAHTOBO-(hm3n4ecknx cuctemax. 3o50Toe npasusio depmu.

2. PUSNKA KOHOEHCUPOBAHHOI'O COCTOAHUA

BeeneHue.

MpeameT, OCHOBHbIE TEOPETUYECKNE U AKCNEPUMEHTANbHbBIE METOAbLI M NPOGNEMbI
dun3unkn TBepaoro tena. CTpykTypa TBepabIX Ten

Kpuctannuyeckne n amopHble Tena. TpaHCNAUMOHHAS CUMMETPUS.
OnemeHTapHas syenka. PeweTkn bpaee. ToueyHble 1 NPOCTPAHCTBEHHLIE rPynmnbl.
OcobeHHOCTN pacnpoCTpaHEHNS BOMH B NEpUOANYECKUX CTPYKTypax. 3akoH Bynbga-
Bperra. O6paTHas peweTka. 3oHbl Bpunnoana.

HedekTbl B kpucTannax. ToyeyHble aedekTobl, nx obpasoBaHve n anddysus.
BakaHcun. ATombl BHeapeHus. KombuHaumm atoMHbix gedekToB. KpaeBble 1 BUHTOBbLIE
aucrnokauuun. Bektop broprepca. QHeprusa gucnokauuu. NepenonsaHne n CKonbXeHune.
PasmHoxeHune ancnokaumn. ictouHmk ®dpaxka-Puaa. BnnsHne pagmaumoHHbIX,
MEeXaHU4YeCKUX, TEPMUYECKUX BO3OENCTBUN HA pearnbHY CTPYKTYpY TBepabIX Ten.

Tunbl Xummn4deckon cBsasn. CTPYKTYpHbIE U U3MYECKNE OCOBEHHOCTU NOHHbIX,
KOBaneHTHbIX, MeTannmn4yecknx 1 MosekynsapHbiX Kpuctanmnos. [1noTHenwmne ynakoBKu.
OHepreTUYeCcKnIn CnekTp KpUCTanos.

OnucaHue aHepreTU4ecKkoro COCTOSHUS KpucTanna npy nomMmoLlm rasa KBasmyacTull,.
Mpumepsbl kBasnyacTul. POHOHbI, MarHOHbI, NNA3MOHbI 1 Ap. ONEKTPOHbLI B MeTanne Kak
kBasnyacTtuubl. Ksasmmmnynec. 3akoH gucnepcun. Teopema broxa. 'paHU4YHbIE
ycrnosus. [NOTHOCTb cocTosiHUMW. CTaTUCTUKA ra3a KBasm4yacTtul,. Bo3oHbl 1, PepMUOHbI.
B3anmopencteue kBasn4dactul,.

KonebaHus peleTkn - OHOHbI. AKycTu4eckasa n ontudeckas BeTBu konebaHum.
TennoemkocTb pewweTkn. [lebaeBckas yactoTta. ®akrtop [debas-Bannepa B paccesHun
PEHTFEHOBCKUX Ny4yen. AHrapMOHM3M U1 TEMMOBOE pacLUUpeHne.

OneKTPOHHbIE COCTOSIHUA B KpucTannax. OgHOSNeKTPoOHHas Moaernb.
MpunbnmxeHne cnnbHOM K cnabon ceA3n. 3o0HHast cxema 1 TUMbl TBepAbIX TEN.
BbIpoXXaeHHbIN 9NEKTPOHHbIN ra3. NeKTpoHHasa TennoemkocTb. [loBepxHOCTbL Pepmu.
TeH30p ahheKTUBHBIX Macc. SNEKTPOHbI 1 Ablpkn. LinknotpoHHas macca. NonoxeHune
depmu YPOBHSA B HEBLIPOXAEHHbIX MOMYNPOBOAHUKAX. DNEKTPOHHbIE KNHETUYECKME
CBOWCTBa TBEPAbIX TES.

KuHeTunyeckoe ypaBHeHUe. JrekTpo- U TennonpoBogHOCTb. BpemeHa penakcauumn.
MexaHn3Mbl paccesHus anekTpoHoB. PaccesHue Ha npumecsx un gedekrax. QnekTpoH-
POHOHHbIE CTOJNIKHOBEHUS. HopManbHble Npouecchl, Npouecchl nepebpoca.
MarnutocnpoTusneHue n acpekt Xonna.

MeTtannbl ¢ 6onbLon AnnHon npobera anekTpoHOB. AHOManbHbIN CKUH-3OEKT.
LINKNOTPOHHBIN pe3oHaHC 1 pa3MmepHble apdekTbl. [IPOHNKHOBEHME 3NEeKTPOMarHMTHOro



nons B metann. FenukoHbl. KBaHTOBaHMe opObuT B MarHUTHOM none. OddekT ae-laasa-
BaH-AnbgeHa.

MonynpoBOAHUKN. DNEKTPOHHAsA CTPYKTypa TUMUYHbIX MNOMYNPOBOAHUKOB.
["lepmaHuin. Y3KO30HHbIE NONYNPOBOAHUKK. [TpnMecHble ypoBHW. [JOHOPLI U akuenTopbl.
TemnepaTtypHas 3aBUCUMOCTb MPOBOANMOCTHU, p-n nepexoabl. POTONPOBOAUMOCTb.
PekombuHaums 1 penakcaumst HepaBHOBECHbIX HocuTenen. fopaume Hocutenu. ekt
MaHHa.

MexaHu4yeckue, onTuyeckne, MarHUTHble CBOMCTBA TBEPAbIX TEN.

TeH30p ynpyrux NOCTOSAHHbIX U ynpyras gegopmauns. NnacTtmyHOCTb KpUCTanmOoB.
Mpenen TekydecTn. YnpoyHeHne. BHyTpeHHee TpeHue.

MexaHun3mbl nornowieHnst oToHOB. [NornoweHne cBob6ogHbIMU HOCUTENSIMNA.
PeweTo4Hoe nornoweHmne. MHOrooHOHHbIe npoLuecchl. KombrnHaunoHHoe paccesiHme
cBeTa B Kpuctannax. [llornoweHne ceazaHHbIMu Hocutensamu. MNMpasuna otéopa.
MeXXay30HHbIe KOCble M MpsiMble Nepexoabl. AKCUTOHLI. JlloMuHecueHuuns. BpemeHa
XN3HW BO3OYxaeHun, orntoopecueHumns. besbisnyvatenebHble nepexoabl. KBaHTOBbIN
BbIXOZ NMIOMUHECLIEHLINN.

OunamarHeTnam cBo6OAHOrO 3NEKTPOHHOro rasa. CnMHOBbLIV NapaMarHeTuamM. 3akoH
Kiopun. ®eppomarHeTnam. MonekynsipHoe none Bencca. OBbMeHHOe B3auMogencreme.
deppomMarHuTHble AOMEHbl. JHEPrUs aHN30Tponun. [JloMeHHas cTeHkKa.
AHTUeppoMarHeTUKn. PeppuThbl.

OunanexkTpukun. SpdekTnBHOE nose. ANeKTPOCTPUKLMS U Mbe30NEKTPUYECTBO.
IMMPO3NEKTPUKM U CETHETOINEKTPUKN. DNEKTPUYECKUI rMcTepesnc, aHoManum
PU3NYECKNX CBONCTB CErHETOINEKTPUKOB B 0611acTh (ha3oBbIX NEPEXOO0B.
MonekynspHble KpucTansmbl.

TepmoanHamuka u hasosble nepexobl. PaBHoBecue ¢as. PasoBble nepexoabl | n
Il poga. ®nyktyauun. TBepable pacTBOpbl U NPOMEXYTOYHbIE (hasbl. PaBHOBeCcKE B
MHOrOKOMMOHEHTHbIX CUCTEMax 1 npaesuno gas. [uarpammel paBHoBecus. KuHetnka
grasoBbix npeBpalleHnin. JudpdysnoHHble n 6e3anddyanoHHbie npespalieHms. C

CsepxnpoBoanMocTb. OCHOBHbIE CBOMCTBA CBEPXMPOBOAHMKOB. PdekT
MencHepa. CeepxnpoBogHuku | v Il poga. Buxpu n Buxpesble CTpyKTypbl. OCHOBbI
MUKPOCKOMNYECKON N TepMoanHaMmmnyeckon Teopui. Kyneposckue napeil.
OHepreTnyeckas Wwenb 1 KBasmyacTulbl B CBEPXNPOBOAHMKE. TYHHENbHbIN 3 deKT.
AddbekT [xo3edcoHa.

JKcnepumeHTanbHble MeToabl U3nKN TBEPAOro Tena

PeHTreHorpacvs: meToabl UccnegoBaHUs uaeanbHOW U peanbHOW CTPYKTYpbI.
AnekTpoHorpadua n anekTpoHHas MUKpockonus. HenTpoHorpadgus: ynpyroe m
Heynpyroe KorepeHTHoe paccesiHue, nccrnegoBaHue MarHUTHbIX CTPYKTYP Y POHOHHbIX
cnekTpoB. Addekt Méccbayapa. IlP, AMP. Snektpuyeckme n ranbBaHOMarHUTHbIE
N3MepPEeHNA Kak MeTobl U3y4EeHUS ANTIEKTPOHHOM CTPYKTYPbl KPUCTAmNsOB 1 cocTaBa
npymMmecen B nonynpoBoaHunkax. OnTnyeckme MetToabl UCCrie0BaHUA: BO3MOXHOCTH,
CBsi3aHHbIE C UCMOSMb30BaHMEM Ma3epHbIX UCTOYHMKOB CBETA.

3. PUSUKA HU3KOPA3MEPHbLIX CTPYKTYP

PasmepHoe kBaHTOBaHWe. OCHOBHble TUMbl HAHOCTPYTYP U UX KBaAHTOBO-
MexaHuyeckue mogenu. KeaHToBOe orpaHM4eHme 1 pasmepHOCTb ANEKTPOHHOM CUCTEMBI.
OremMeHTapHble HAHOCTPYKTYPbl: KBAHTOBbIE SIMbl, HUTWU, TOYKW, MNOMYNpPOBOLHUKOBbLIE
CBEpPXpELLETKN.

OnEeKTPOHHbIEe CBOMCTBA KBAHTOBbLIX HU3KOPA3MeEpPHbIX CTPYKTYp. QHepreTudeckun
CMEKTP M BOMHOBbIE (PYHKUUWN INEKTPOHHOro rasa. oa3oHbl pa3mepHOro KBaHTOBaHUS.
PacnpegeneHne nNOTHOCTU COCTOSIHAM B CTPYKTypaMy C KBaHTOBbIMM AMaMu, B
KBAHTOBbIX HWUTSAX W Todkax. PaBHOBECHble KOHUEHTpauum SMNEeKTPOHOB B CUCTEMAax
MOHWXEHHOW pPa3MepHOCTU. JHepreTUYeCKUn CnekTp ceBepxpeweTkn. BnuaHue Ha



9HepreTU4YeckUr CrnekTp MarHUTHOro nons. AM@EKTUBHOE MNOHWXKEHME pPa3MepHOCTH
cuctembl. YpoBHu JlaHgay. [IBKeHne anekTpoHa B O4HOPOLHOM SNEKTPUYECKOM More.
Brnoxosckune ocumnnaumn. JlectHuua yposHen LUTapka. [IByMepHbIA 31IEKTPOHHBLIN ra3 B
MOM ctpyktypax. OCHOBHbIE TMOSMOXEHUS Teopuu MPUMNOBEPXHOCTHOM obnactu
NPOCTPaHCTBEHHOrO 3apsga nonynposogHuka [apeTta u bparttenHa. 3aBMCUMOCTb
SNEKTPOCTaTUYEeCKoro noTeHumana oT KOOpPAWHATbl B pPeXuUMe CUNbHOW WHBEPCUMW.
YcnoBusi 06pasoBaHUA OBYMEPHOro 3MEKTPOHHOro rasa B WHBepcHom cnoe MUOM
CTPYKTYpbl. KBaHTOBO-MexaHn4yeckas Mogens npunosepxHocTHon O3 nonynpoBogHMKaA.
Metoabl  pacyeta  oHepreTudeckoro  cnektpa. CamocornacoBaHHbI  pacyer.
MpubnmxeHne  TpeyronbHoro noteHumana. KsaHToBbI  npegen.  [NOTHOCTb
pacrnpefernieHsi KBaHTOBbIX COCTOSAHUI. [ToBepXHOCTHas KOHUeHTpauna 2D anekTpoHOoB B
NoA30Hax pasMepHOro KBaHToBaHMSA. 3aBUCUMOCTb MAOTHOCTU 3apsga OT KOOpAMHATbI.
OKpaHUpPOBaHMeE 3TIEKTPUYECKOro Mnons.

KuHeTuyeckne adppekTbl B OBYMEPHbIX HaHOCTPYKTypax. Bpemsa penakcauuu wu
NOOBWXHOCTb HOCUTENEW B OBYMEPHOM 3MEeKTPOHHOM rase. MexaHu3Mmbl paccesiHus.
KuHeTn4yeckue siBNeHns B ABYMEPHbIX CTPYKTypax. KBaHToBaHue JlaHgay v ocumnnaumnm
BaHbe-LUTapka. MoagynupoBaHHoe nernpoBaHue. [onesble TPaH3UCTOPbl Ha 3NEKTPOHaX
C BbICOKOW MOABWXHOCTbIO. Bannuctuyeckun tpaHcnopT. lMpubopbl Gannmuctudeckoro
TpaHcnopTa. KBaHToBbIN a(pekT Xonna. LlenoyncneHHsin kBaHTOBbIN adpdekT Xonna.
[OpoObHbii kBaHTOBLIN 3dpdpekT Xonna wn ero uHtepnpetauus. [pobHble 3apsagbl v
NPOMeXyTo4YHasa ctatucTuka. KomnosnTtHble hepMUOHBI.
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KOHAEHCUPOBAHHOIO COCTOSIHUA



1. OkcnepumeHTanbHble 060CHOBAHWA KBaHTOBOM Teopun. MatemaTtudeckum annapat
KBaHTOBOW MEXaHUKW.

2. Onepartopbl pmamyecknx BennymH. CobcTBeHHbIE (PYHKLMM N COBCTBEHHbIE 3HAYEHWS

onepaTopoB.

CoctosiHne  mandeckon  BenUYUMHbBL.  3HaYeHUs  PU3MYECKUX  BEITUYMH.

KoMMyTaunoHHble COOTHOLEHUS. MHTerpanbl ABUKEeHUS.

CtaumoHapHble cocTosiHUsA. CrnekTp CUCTEMBI.

MocTynaTbl KBAQHTOBOW MeXaHUKN. PU3NYECKMIA CMbICIT BOSTHOBOM (DYHKLINN.

OunanekTpukn. SddekTneHoe none.

ONEKTPOCTPUKLNA U Mbe30INEKTPUYECTBO.

MMpoanNeKkTpuKN N CEerHeTOINEKTPUKMN.

OneKTpMUYEeCKni rmctepesnc, aHomanum msm4ecknx CBOMCTB CErHETOINEKTPUKOB B

obnacTtu pa3oBbIX NepPexonos.

10. MonekynsipHble Kpuctansbl.

w
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Mpodunb (cneunanbHocTb) 01.04.10 Pnsnka nonynpoBOAHUKOB

1. XUMUNYECKAA CBA3b U ATOMHAA CTPYKTYPA NonynrPoBOOHUKOB

ONEeKTPOHHas KOoHUrypauus BHeLIHMX o6OofoYek atoMOB W TWUMbl CUN CBA3U B
TBepAbIX Tenax. BaH-gep-BaanbcoBa. MOHHAsA U KOBaneHTHas CBA3b.

CTPYKTYpbl BaXKHENLLNX NOnynpoBoaHuKoB - anemeHToB AV, AV n coeamHeHnii Tunos
A BY, ABV! AVBV!.

CummeTpus KpucTannoB. TpaHCnsaUMOHHaa CcuUMMeTpusa KpuctannoB. basunc wu
Kpuctannuyeckas CTpykTypa. OrieMeHTapHas sdeunka. [MpuMmuTuBHaa sdenka. Adenka
BurHepa-3entua. PeweTtka bpaBe. O603Ha4YeHNsa y3noB, HanpaBfeHUn 1 NIOCKOCTEN B
kpuctanne. O6patHas pelweTka, ee cBoncTea. 3oHa bpunnioana.

Mpumecn w©n  CTpPyKTypHble OedeKTbl B KPUCTANSIMY4ECKMX U aMOpPHbIX
NonynpoBOAHMKAX. XuUMMYecKas npupoga U 3rEeKTPOHHble CBOWCTBA MpUMeECEMN.
ToyeyHble, NUHENHbIE U ABYMeEpPHbIe AedeKTbI.

2. OCHOBbI TEXHONOIrmn nonynpoBOAHMUKOB U METObI
ONPEOENEHNA NX NTAPAMETPOB.

MeTofbl BblpalmBaHUs 00 bEMHbIX MOHOKPUCTANNOB U3 XUOKOW 1 ra3oBon das.

MeToabl BblpallMBaHUA aNUTaKCUarnbHbIX MAEHOK (3NUTakCUsa 13 XNOKOW U rasoBown
dasbl).

MonekynapHo-nyyeBas anutakcus. MetannopraHmyeckas annTakcus.

MeTogbl nermpoBaHus NOSynpoOBOAHNKOB.

OcHoBHble MeTOAbl onpefeneHna napamMeTpoB  MOMyNPOBOAHMKOB:  LUMPUHbI
3anpeLLeHHON 30Hbl, NOABMXHOCTM U KOHUEHTpaumm cBOBOOHbLIX HOCUTENEN, BPEMEHMU
XM3HWU HEOCHOBHbIX HOCUTENEN, KOHLEHTPaumm 1 rmybuHbl 3aneraHnsa ypoBHEN npumecem
N oedexTos.

3. OCHOBbI 30HHOM TEOPUU NONYNPOBOAHUKOB

OcHoBHble NpUBNMXKEHNA 30HHOW Teopun. BonHoBas YHKUMA 3nekTpoHa B
nepuognyeckom nose kpuctanna. Teopema bnoxa. 3oHa bpunnoaHa. SHepreTuyeckme
30Hbl.

3akoHbl gucnepcun AOns  BaXHeWWuX MonynpoBOAHUKOB. W3o0aHepreTudeckue
noBepxHOCTU. TeH3op obpaTHon addekTnBHOM Macchl. [1NOTHOCTL COCTOSIHUMN.
OcobeHHocT BaH-XoBa.



YpaBHEHNS [OBUMXEHWA 3NIeKTPOHOB W AObIpOK BO BHewHux nonax. Meton
apekTMBHON Macchl. VCKpuBreHne 3HepreTMYecknx 30H B INEKTPUYECKOM nore.
[BwxeHne anekTpoHOB U ObIpOK B MarHUTHOM none. OnpeneneHne aeKTUBHbLIX Macc
N3 LUMKITOTPOHHOrO (QuamMarHMTHoro) pesoHaHca. CBA3b 30HHOW CTPYKTYPbl C ONTUYECKUMN
CcBOMICTBaMM NOMyNpOBOAHUKA.

YpOBHU 3HEprun, cos3gaBaemMble MNPUMECHLIMU LieHTpaMuM B MOSyNpOBOLHUKAX.
[oHopbl 1 akuentopbl. Menkue n rnybokne ypoBHU. BopgopoaonoaobHble MpUMeECHble
LEeHTpbI.

4. PABHOBECHAA CTATUCTUKA JJIEKTPOHOB U 1bIPOK B
nonynpPoOBOOHUKAX

dyHKLMA pacnpegeneHns anekTpoHoB. KOHLEHTpaLums 3reKTPOHOB U AbIPOK B 30HaX,
a(pekTnBHaAsA NMIOTHOCTb COCTOAHUN. HEBBIPOXOEHHBLIN N BbIPOXAEHHbLIA 3NEKTPOHHbLIN
(ObIpOYHbIN) ra3. KoHueHTpauumn anekTpoHOB 1 AbIPOK Ha NoKanbHbIX YPOBHAX. PakTopbI
BbIPOXAEHMUS MPUMECHBIX COCTOAHWUN.

MonoxeHwne ypoBHs PepMn 1 paBHOBECHASA KOHLEHTpaUUs 3MNeKTPOHOB U AbIPOK B
COBCTBEHHbIX W MPUMECHbIX  (HEKOMMEHCUPOBAHHLIX W KOMMEHCUMPOBAHHbIX)
nonynpoBoAHukax. MHorosapsaHble NpyMeCHbIe LEHTPbI.

5. KWHHETUYECKUE ABJIEHUA B NONYNPOBOOHUKAX

KnHeTnyeckmne KoadpuumMeHTbl - NPOBOANUMOCTb, NOCTOsIHHAas Xonna u tepmo-3/C.
OpendoBas ckopocTb, ApendoBas U XONnoBcKas MNOABMXHOCTU, dhakTtop Xonna.
OpendoBbin 1 anddy3noHHbIN TOK. COOTHOLWEHME JMHLITENHA.

MexaHu3ambl  paccesiHust  HocuTenem 3apsga B HeugearnbHOW — pelueTke.
B3anmogenctene Hocutenenm 3sapsiga C aKyCTUYECKUMWM W ONTUYECKMMU (POHOHaMM.
PaccesHne HocuTenen 3apsga Ha 3apshkeHHbIX UM HeuTparbHbIX npumecsx. opsyne
SNEKTPOHbI.

OTtpuuartenbHas anddepeHumnanoHasga NnpPoOBOANMOCTb. SrneKkTpuyeckme
HEeYyCTONYNBOCTWN; 3NEKTPUYECKNEe AOMEHbI Y TOKOBbIE LLHYPbI.

6. PEKOMBUHALUA SNEKTPOHOB U AbIPOK B NMNOJNTYNPOBOAOHUKAX

"eHepavums " pekoMmbuHauus HEepaBHOBECHbIX  HocuTenen  3apspga.
KBasupaBHoBecue, kBa3nypoBHu Pepmun. YpaBHEHNE KUHETUKN pekoMbuHaumm. BpemeHa
Xun3Hn. PoTONPOBOANMOCTD.

MexaHun3mbl pekombuHauuun. ManyyatensHas un 6esbidnyyaTernbHas pekoMbnHauums.
Mex3oHHass pekoMbuHaums. PekombuHauusa 4vepes ypoBHM MNpumecen u AedekTos.
LleHTpbl npununanna. Oxe-pekoMbuHaums.

[MpocTpaHCTBEHHO HEOOHOPOAHblE HepaBHOBECHble pacnpefeneHns HocuTenewn
3apsga. AwmounonapHaa guddysma. Oddekt [Oembepa. [OnuHa  guddysun
HepaBHOBECHbIX HOCUTENen 3apsaaa.

7. KOHTAKTHbIE ABNEHUA B NOJTYNPOBOOHUKAX

Cxema 3HepreTMyeckMx 30H B KOHTaAKTe MeTann-nonynposoaHuk. OboraleHHble,
ob6eHEeHHbIE U WHBEPCUOHHbBIE CNOW MNPOCTPAHCTBEHHOrO 3apsida BOMAM3M KOHTaKTa.
BonbT-amnepHasa xapaktepuctunka 6apoepa LLUoTTkN.

OHepreTunyeckass guarpamma p-n nepexoga. WMHXekUMss HEOCHOBHbIX HOCUTENEeN
3apsga B p-n nepexone.

eTeponepexoabl. QHepreTUYeckue anarpamMmmel I eTeponepexoios.

Bapu3oHHbIe NonynpoBOLHUKMN.

8. CBOMCTBA NOBEPXHOCTU NONYNPOBOAHUKOB



[MoBEPXHOCTHbIE COCTOSIHUSI W MOBEPXHOCTHble 30Hbl. WCKpBNEeHWe 30H,
pacnpegerneHve 3apsga M noteHumana BOGMM3M  noBepxHoOCTW. [loBepxHOCTHas
pekomMOunHauus.

A dekT nons.

TammoBckume ypoBHU. CKOPOCTb NOBEPXHOCTHOW peKoMBUHaLN.

9. ONTUYECKUE ABNEHUA B NOJTYNPOBOOHUKAX

KomnnekcHasa [guanektpuyeckasd nNPOHULAEMOCTb, MoKa3aTeNb nNperioMieHns,
KOAPPUUMEHT OTpaxeHusi, KoaduuMeHT nornoweHus. CBA3b Mexgy HUMKU U
cooTHowweHna Kpamepca-KpoHura.

Mex3oHHble nepexofpbl. Kpan cobCTBEHHOro MOrfoweHns B cryvae npsambiX U
HenpsMbIX, paspeLlleHHbIX U 3anpeLUeHHbIX MepexodoB. OKCUTOHHOE MornoweHne u
nanydeHne. CnoHTaHHOE U BbIHY>XAEHHOE U3NyYeHune.

MornowieHne ceeTa Ha cBOBOAHbLIX HOCUTENSX 3apsaa.

MornoweHne ceBeTa Ha konebaHusix peweTkn. PacceaHne ceeTa konebaHusiMu
peLlleTKkn, KoOMBUHaLMOHHOE paccesiHne Ha onTudecknx goHoHax (PamaHa - JlaHacbepra),
paccesHne Ha akycTudeckux ooHoHax (bpunntosHa - MaHgenbwtama).

BrnnaHue npumecen Ha onTuyeckne cBOMCTBA. [lpMMecHas CTpykTypa ONTUYECKUX
cnekTpoB BOMM3M Kpasi COOCTBEHHOrO MOrfOLWEHNS B NPSIMO30OHHBLIX U HEMPSAMO3OHHbIX
nonynposogHukax. MexnpumecHas usnyvatenbHas  pekoMOuHauus.  OKCUTOHBbI,
CBSI3aHHbIE Ha NPUMECHbIX LIEHTPax.

OnTnyeckne aBnNeHMst BO BHELWHUX nonsx. dddekT dpaHua-Kengpiwa. ekt
Mokkenbca.

AdhdekT byptenHa-Mocca.

AddekTl Papages n donrra.

10. POTOIJJNNEKTPUHECKUE ABIIEHUA

MpumecHas w©n cobcTtBeHHass  OTONPOBOAMMOCTb.  BrnnaHne  npununaHus
HepaBHOBECHbIX HOCUTeNen 3apsaga Ha oTonpoBOANMOCTb.

OnTnyeckasa nepesapsifka JioKanbHbIX YPOBHEW W CBSA3aHHble C HenW 3PdeKThbl.
TepmMmocTuMynMpoBaHHas MPOBOAUMOCTb.

doTopasorpeB HocuTenen sapsaaa.

dOTO3NEKTPOMArHUTHBLIN 3(PEKT.

11. HEKPUCTAJUTIUHECKUE NONYNPOBOOHUKA

AmMopdHble M cTeknoobpasHble nonynpoBogHuKKU. CTpykTypa aTOMHOW MaTpuubl
HeKpucTannmyeckmx nonynpoBoaHUKOB. MigeansHoe cTekno. MnapupoBaHHble aMOpHble
NONynpPOBOAHUKMN.

OCOGEHHOCTN  9MNEKTPOHHOIO  JHEPreTMYECcKOro  Crnektpa  HeynopsAOYeHHbIX
NnosnynpoBOAHUKOB. [1MOTHOCTb COCTOAHMN. Jlokanmnsaumsa aneKTpoHHbIX CoCToAHUN. Lenb
NOOBWXXHOCTW.

JlernpoBaHue HekpucTanIn4yecknx NonynpoBOAHNKOB.

MexaHu3mbl nepeHoca HocuTenen 3apsga. [lpbbkkoBas NPOBOAMMOCTb. 3aKOH
MoTTa.

CneKkTpbl ONTUYECKOro MOrIOWEHUs HeKpucTannuyeckux matepuanos. [Npasuno
Ypbaxa.

HecTtaumoHapHble npoueccbl. OnpegeneHne ApendoBON  MOABUMXHOCTM MO
n3MepeHnam BpemMeHun nponeta. IMCNepcnoHHbIN NepeHoc.

Bnnanne BHELLHMX BO31EeNCTBUN Ha CBOMCTBA HeKpucTanm4yecknx
nonynpoBoAHNKOB. MeTacTaburbHble COCTOSHUS.



12. NONYNPOBOAHMUKOBbLIE CTPYKTYPbl MOHUXXEHHOW PASMEPHOCTU U
CBEPXPELLUETKA

Pa3mepHoe kBaHTOBaHMWE. [IByMeEpHbIE U KBA3UABYMEPHbIE 3/IEKTPOHHbIE CUCTEMbI U
CTPYKTYpbl, B KOTOpPbIX OHM peanun3ytoTcs. KoHTpa- 1 koBapuaHTHbIe KOMMO3ULWNOHHbIE
CBEpPXPELLETKN, HNerMpoBaHHble CBepXpeleTkn nermpoBaHus. KBaHTOBble HUTW.
KBaHTOBblE TOYKN. QHEPreTUHYECKNIA CNEKTP SNEKTPOHOB N NNOTHOCTb COCTOSIHUIA B 3TUX
cucremax.

OnTu4yeckne siBNeHUs1 B CTPYKTypax C KBAHTOBbIMM siMamu, npasuna otbopa ans
MEX30HHbIX U BHYTPU3OHHBLIX (MEXNOA30HHLIX) nepexonoB. Mex30HHOe MOormnoLleHne n
nanyyatenbHasi pekoMbuHaumsa B 3TUX CTPYKTypax. OKCUTOHbI B KBaHTOBbIX sIMax,
KBAHTOBO-pa3mepHbI acbekT LLTapka.

dnekTpuyeckme n raribBaHOMarHUTHbIE ABNEHNS B ABYMEPHbIX CTPYKTypax. QdpdekT
LWy6HukoBa-ge MNaasa. Ob6Lee npeacraBneHne o KBaHTOBOM adhdekTe Xonna.

13. NPUHUUNBI AEACTBUA NONYNPOBOAHUKOBbIX MPUEOPOB

BonbTamncpHasa xapaktepucTtuka p-n nepexoga. Npubopbl ¢ MCNonb3oBaHNEM p-n
nepexoaos.

TyHHenbHbI agnoa. Avoa MaHHa. bunonapHeIv TpaHaucTop. Tupuctop.

OHepreTnyeckas agnarpaMmma CTpyKTypbl MeTann-AnanekTpuk-nonynpoBogHUK

(MAM). Monesble TpaHaucTopbl HAa MAM-cTpykTypax. Mpnbopsl ¢ 3apsag0BOK CBA3LIO.

LWymbl B NONYyNpoBOAHMKOBbLIX Npubopax.

doTtoanemeHTbl M goTtognodbl.  CnekTpanbHas  YyBCTBUTENbHOCTbL WU
oBHapyxutenbHas cnocobHOCTb. [1onynpoOBOAHUKOBLIE AETEKTOPbI AOEPHBIX U3MYyYEHUN.
doToanekTpnyeckne npeobpasosatenu, KM npeobpasosaHus.

CeeToguoabl U NONyrnpoBOAHUKOBbIE Nasepbl. VIHXEKLUMOHHbIE fla3epbl HA OCHOBE
OBOVHOW reTepoCTPYKTYpbI.

Mcnonb3oBaHue HaHOCTPYKTYp B NoNyrnpoOBOAHUKOBBIX npubopax.
[eTepoTpaH3nCTOp C ABYMEPHLIM 3NEKTPOHHbIM razom (HEMT). NeTeponasepbl Ha ocHoBEe
CTPYKTYpP C KBAHTOBbIMW SMaMW U KBAHTOBbIMW TOYKaMW. Pe3oHaHCHOe TyHHennpoBaHue
B OBYyxOapbepHOM reTepoCTPYKType W PE30HAHCHO-TYHHENbHbIM Auod. OnTuyeckui
MOAYIATOP Ha OCHOBE KBAHTOBO-pa3mMepHoro adpdekta LTapka.
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lNMpumepHbIe Bonpockl K 3k3ameHy no cneunansHoctn 01.04.10 dusunka
nonynpoBOAHUKOB

1. MeTogbl BblpalmBaHMs 00 bEMHBIX MOHOKPUCTAmNMNOB U3 XXUOKOW 1 ra3oBon das.
2. MeTogbl BblpallMBaHUs anMTakCuanbHbIX MNAEHOK (SMUTAaKCUA U3 XXUOKOW U ra3oBow

dasbl).

3. MonekynspHo-ny4yeBada anutakcnda. MetannopraHuyeckas anmTakcus.

4. MeTonbl nerMpoBaHus rnonynpoBOLHUNKOB.

5. OcHoBHble MeTOoAbl onpefeneHna napaMmeTpoB MOSTIYNPOBOAHUKOB:  LUMPUHBI
3anpeLLeHHOM 30Hbl, NOABMXHOCTU U KOHLEHTpaLmm cBOBOOHbLIX HOCUTENEN, BpEMEHU
XM3HW HEOCHOBHbIX HOCUTENEeW, KOHUEeHTpauuu u rnyObuHbl 3aneraHvst ypoBHEW
npumecen n AedeKkTos.

6. Cxema 3HepreTnyecKknx 30H B KOHTaKTe MeTans-nonyrnpoBOAHUK.

7. Ob6oraweHHble, obegHEHHbIE U MHBEPCUOHHbIE CIIOM MPOCTPaHCTBEHHOrO 3apsiga

BONM3n KOHTaKTa.
8. BonbT-amnepHas xapaktepucTtuka bapbepa LLoTTkN.
9. OHepreTn4yeckas guarpamMmma p-n nepexoaa.
10. MHxXeKums HEOCHOBHbLIX HOCUTESEN 3apsaa B p-n nepexoae.
11. MeTeponepexoabl. QHepreTU4Heckme gnarpaMmmsl I eTeponepexoos.
12. Bapu3oHHble NOMynpoOBOAHUKMN.

KpuTepuu oueHkn 3HaHU NpPeTeHAEeHTOB Ha NOCTYNJieHMe B aCNMpPaHTypy

«OTNMYHO» - AaHbl MOSHbIE, UCYepMbIBalOLWME OTBETHI HA BCE BOMPOCHI, B TOM
yucrie M Ha [ONofHUTENbHble, abuTypueHT cBobOAHO BrageeT HeobGXoAUMbIMM
3HaHUSMU 1 HaBbIKaMW.

«Xopowo» — pAaHbl MOMHble OTBETbl HA MOCTaBMEHHblE BOMPOCLI, OAHAKO
abUTYypUEHT UCNbITbIBAET 3aTpPygHEHUS NpW OTBETE Ha [OMOSNHUTENbHbIE BOMPOCHI,
NpY U3NOXEHUM MaTepuarbsl UMETCS MaTeMaTUYeCKMe HETOYHOCTM.

«Y[O0OBNETBOPUTENBHO» — B OTBETE OTPaXXEHb! NINLLb OCHOBHbIE 3aKOHbI, METOPI,
3KCNepuMMeHTarnbHble AaHHble, abUTYPUEHT UCTbITLIBAET 3HAYUTENbHbIE 3aTPYAHEHUS
Npu OTBETaX Ha AOMNOSHUTENBbHbIE BONPOCHI, HE CNOCOOEH NOMTHOCTLI0 BOCNPOU3BECTY
BCe HeOOXoanMble MaTeMaTUYEeCKUE BbIKNaaKU.

«HeypoBneTBopuTENbHO® — OTBET HE OTpa)XaeT COBPEMEHHbIX (U3NYECKMX
npeacTaBreHnin No AaHHOMY BOMPOCY, abUTYPUEHT HE MOXET MOSICHUTbL MOCTAHOBKY
peLlaoLLMX SKCNEPUMEHTOB U NMPUBECTM HEOBXOAMMbIE 3KCNEePUMEHTAarbHbIE AaHHbIe,
NCMbITbIBAET 3HAYMTENbHbIE 3aTPyAHEHUS B MaTeMaTUYECKMX BbIKINaaKax.

Mporpamma BCTynUTeNbLHOro UcnbITaHUA paspaboTaHa:
4.d.-M.H., npodeccop, 3aBeayroLmim kacdeapon
SNEKTPOHUKU Bobpewos A.M.

Mporpamma BCTYNUTENbHOrO WCMbITAaHUS oJobpeHa pelleHnem Y4YeHoro coBeTa
dmamnyeckoro pakynbTteTa (Nnpotokon Ne2 ot 03.03.2016)





