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1 VYpaBuenue xonebanuii. ®azosas miaockocTh. lIpencraBneHue peleHus
ypaBHeHus KosneOaHul Ha (a3oBoii nmnockocTu. Pazbuenne ¢a3zoBoii MI0CKOCTH Ha
oneMeHTapHbele s4eiku. [lonsite Oudypkauuu. budypkanus cranuoHapHBIX
pelleH’iidi  OJHOMepHBIX  ypaBHeHMH. Kiaccudukanmss To4Yek  KpHBBIX,
U300 paXKaroIyuX pelleHue.

2 CBO60I[HBI€ H BBIHYXXICHHBIC KoJie0aHHUS B CHCTEMax ¢ JUCCUNATHBHOH
cunoi. CesizaHHbBIe KoJleOaTeIbHbIe CHCTCMBI, TCOpPCMa Buera.

3 Henunelinsle konebanus, ypasHenue Baun-nep-Ilons. Ananus nporeccos
B HEJMHEHHBIX KojebaTeldbHBIX CHCTEMax cO c¢j1aboil HeluHeiiHocTeio. MeTon
ycpeaHenus. Meron maneix ammiutya (Meton boromo6oBa — MHTPOIOJIBCKOTO).

-4 VpaBHenuss Makcsesia B cBOOOJHOM IIPOCTPAHCTBE. YpaBHEHHE
HeTIpepeIBHOCTH. YpaBHeHus Ilyaccoma m Jlammaca. YpaBHeHuss MakcBemna B

cpene.

5 Mogens nuanexTpuueckoil cpenpl. JlManeKTpuueckas MPOHHUIIAEMOCTh,
aucrepcus. YacToTHas ¥ NpOCTpaHCTBEHHAs! TUCIIEPCHUH.

6 KBasucratuueckoe mnpuOmMKeHUe pelleHus YypaBHeHMH Makcsesia.

Tenerpadusie ypaBHeHus (YpaBHEHUS ATHHHON JIMHHUHK).

7 BonHbel B HeOmZHOpPOIHEBIX cpexax. [IpuOmmkeHHe TeoMeTpPUYECKOM
ONTHKH. YpaBHEHHe »dHKOHala Ui JJIEKTPOMArHUTHBIX BOJIH. JlydeBble
TpaekTopuH. Pedpaxius BoiH B HoHOCDepe.

8 Henuuelinpie BosiHbl. BonHBl KOHEUHON aMIUIUTYIbI B CIUIOLIHEIX Cpeaax
0e3 nucnepcun. Bonnusl Pumana. @opmupoBaHHe pa3pblBOB, ONPOKH/IBIBAHHE.
Ypasuenue Kopresera — ne ®pusa, cuHyc-I'opmoHa, HeluHelHOe ypaBHEHHE
[Ipenunrepa. YequHeHHbIe BOJIHEBI (CONUTOHBI). TpexBOJHOBOE B3aUMOEHCTBUE.

['enepanus rapMOHUK.

9 DJIEMEHTBl TEOPUM U3TYy4eHUH BOJH. BHIBI aHTEHH, IPUMEHSIOIUXCS B
paguonuanasone. KopoTkas aHTeHHa B Bakyyme M miasme. [lonyBoimHOBOM
nunonk. IIpubmkenHsle rpaHudHble yenoBus. CTpyKTypa IOJIs pajHdOBOIHEL Y
oBepXHOCTH 3emiu. DyHKUuUs ocinabnenus 3oMMepdensaa s BEpTHKAIBHOTO

JHIIOJIA.



10 Cnyuaiinple BelIM4YMHBl M  IIPOLECCHl, CINOCOOBI MX  ONHCAHHUS.
CratucTuyeckoe YCpeJHEHHE W YyCpPeJHEHME BO BpPEMEHHU. OIProJUYHOCTb.
Msmepenne BeposTHocTe M cpeaHux 3HaveHuil. KoppensiuuoHHble U
CIIEKTpajbHble XapaKTepUCTHKN CTAlHOHAPHBIX CIy4yaWHBIX NpolieccoB. Teopema
Bunepa—XwununHa. OTKJIMK JMHEHHOM CHUCTeMBl Ha ILIYMOBbIE BO3JCHCTBUS;
¢ynkuus ['puna, unrerpan roamens.

11  MapkoBckue u audQy3uoHHBIE mpolecchl. YpaBHeHHe Pokkepa—
IInanka. bpoyHoBckoe nBukeHue. DIyKTyauMOHHO-JUMCCUIIALIMOHHASA TeopeMa.
TennoBo# 1Iym; KiIacCHMYECKMH M KBAHTOBBIM BapuaHTbl (Gopmysnsl HaiikBucra.
Paccesinre BOJIH B cIy4allHO-HEOJHOPOJHBIX cpejax. bopHoBckoe npubnukenue,

METO/]] IUTaBHBIX BO3MYILLUEHUH. PaccesHue BOJIH Ha II€pOX0OBATOM ITOBEPXHOCTH.

12 Ilpunuun paGoTel, yCTPOHCTBO M MapaMeTPHI Jia3epoB (reTHii-HeOHOBBIM
nasep, Jlazep Ha pyOMHe, IOJNYNPOBOJAHMKOBEIH Ja3ep). OnTuyeckue pe3oHATOPHI.
Pezonarop ®abpu—Ilepo. [IpomonbHble W TMOMepevHble THUMBI KoJeOaHUH.
Jo6porHocTs. Illymsl nasepoB, ¢gopmyna TayHca v npeaesnbHas CTaOMILHOCTD

YacCTOTHI.

13 BonnoBojbl, anuHHble TuHUU U pe3oHaTopel. TE-, TH- 1 TEM-BonHsI.
[leproguueckue CTPYKTypbl W 3amennsitonie cuctembl. Ycunurenn CBY-
JuanasoHa (pe3oHaropHblii, Oeryuieii Bosubl). [‘enepauuss Bonn B CBU-
nuanasoHe. IIpuHuun paboTel ¥ yCTPORCTBO JaMIibl Oeryiiei 1 oOpaTHOM BOJIHEI,
MarteTpoHa u kiauctpoHa. OrpuuaresnsHoe auddepeHiaibHoe COPOTHBIEHUE |
reHeparopel CBY Ha 1nosnesbIX TpaH3UCTOpaX, TYHHEJIBHBIX AUOJAaX, AMojax ["aHHa
U JIAaBUHHOIIPOJIETHBIX AUO/aX.
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1 VYpaBuenue konebanuit. ®azoBas miockocTh. I[lpencraBneHue pereHus
ypaBHeHHUs Koyiebanuii Ha ¢a3oBoi riockocT. Pazbuenue ¢a3oBoit miiockocTu Ha
sneMeHTapHble siueiiku. [lonatne Oudypkauuu. budypkauus cranpoHapHBIX
peuieHuiiii  onHOMepHbIX  ypaBHeHuH. Kiaccudukauus ToueKk  KpPUBBIX,
M300pakaroIluX peleHue.

2 CBoboznHble U BBIHYKAEHHbIE KoJieOaHHS B CUCTeMax C JHUCCHIIATHBHOM
cuiioil. CBsizaHHbIe KosleOaTenbHbIE CUCTEMBI, Teopema Buera.

3 Henunelinble konedanus, ypasHenue Ban-nep-ITons. AHanu3 npoieccos
B HEJHMHEHHBIX KojeOaTelbHBIX CHCTEMax cO cjaaboi HelHHEeHHOCTho. Merton
ycpenHeHus. Metoa mainbix ammiutya (meton boromo6oBa — MHTpPOIOIECKOTO).

- VYpaBHenuss MakcBessia B ¢BOOOJHOM IPOCTpaHCTBE. Y paBHEHHE
HenpepbIBHOCTH. YpaBHeHus Ilyaccona u Jlannaca. YpaBHenus Makcsenna B

cpene.

5 Mopgens auanexktpudeckoi cpenbl. JManexkTpudeckas NpOHUIIAEMOCTb,
aucnepcrs. HacToTHas U IPOCTPAaHCTBEHHAS JIUCIIEPCHH.

6 KBaszucratuueckoe nNpuOIMKeHHe pelleHus ypaBHeHHil Makcsesuia.
TenerpadHubie ypaBHeHUs (YpaBHEHUS JUIMHHOM JIMHUM).

7 HBH}KGHHG HaCTHILBI B OJHOPOJHOM H B HEOAHOPOAHOM
OCECCUMMETPHYHOM  DJICKTPUYCCKOM  IIOJIE (napaKcnanbnoe HpH6HH)I{eHHe).
BHeKTPOCTaTH‘iCCKaH (l)OKYCI/IPOBKa SJIEKTPOHHBIX ITOTOKOB

8 @oxycupoBKa CIa00TOYHBIX JJEKTPOHHBIX [OTOKOB. OJIEKTPOHHbIE
nuH3bl.  AOeppaumu. [uonnble cucremsl. YpaBHenue Jlenrmropa. Tpuon.
DnexkTpocTaTUKa IJIOCKOro TPHOA.

9 JIBuykeHHe  dYacTHLbl B OJHOPOAHOM W B HEOJHOPOJAHOM
aKCHAIbHOCUMMETPUYHOM MAarHMTHOM Tojie (TmapakcuajlbHOe MpHUOIHKEeHue).
MarnutHas poxKycupoBka.

10 Bonnsl IIPOCTPAHCTBEHHOT'O 3apsja. [IpocTpaHcTBeHHAs 51
JHEpreTUyYecKas IpYNIUPOBKA 3JIEKTPOHOB. | pynnupoBKa 3J1€KTPOHOB B IIOJIE
Oeryliei BOIHbI TOCTOSIHHOW aMILIUTYbI.



11 CocrosiHME 3]IEKTPOHOB B KpUCTA/NIMYECKOH pemieTke. 3006l bpuitosna,
SHEPreTUUeCKUe 30HBl. JHEPreTHUYECKHH CIEKTp 3JIEKTPOHAa B OrPaHUYEHHOM
kpuctaiie. [losepxHocTHele cocTosaHus Hlokin.

12 DneMeHTbl CHMMETPUH KPUCTAUIOB: MOBOPOTHI, OTPayKEHHUs, HHBEPCHS,
HHBEPCHOHHBIE  IOBOPOTHI,  TpaHcasuud.  Onepauuu  (mpeoOpa3oBaHHs)

CHMMECTPHH.

13 Konebanusi KpucTalyIM4ecKol pelleTKd. Y paBHEHUS JBUIKEHUS aTOMOB.
[TpocTast U cinoxHas OJHOMEpHBIE LENIOYKH aTOMOB. 3aKOH JUCIEPCHU YIPYIHX
BOJMH. AKYyCTHYeCKHe MW onruuyeckue Kosebanuss. KBaHTOBaHMEe KoneOaHMIA.
®OHOHBI. DNeKTPOH-(POHOHHOE B3aUMOJEHCTBHE.

14  3anonHeHHe JHepreTHYECKHUX 30H 3neKTpoHamu. [loBepxHocTs Depmu.
[InoTHOCTE cOocTOAHMM. MeTasuibl, AUIEKTPUKH U TTOTYIIPOBOAHHKH.

15 SlBneHuss mepeHoca 3apsiaa B TBEPAOM Tele. DJIEKTPONPOBOIHOCTD
TIOJIYTIPOBOJIHUKOB M METAJLJIOB. DJIEKTPOIIPOBOAHOCTS B CHIIBHBIX JIEKTPHYECKHX
nonsix. Dddexr ["anHa.

16 KonrtakTtHble sBineHus. KoHTakT TBepablXx Tenl — BakyyM. KoHTakt
MeTaJul — NoJIynpoBoAHUK. Juoasr LIOTTKH.

17  DneKTpOHHO-IBIPOYHBIH Mepexold. DBeipsaMieHHe U yCWIEHHE C
nomouiblo p-n nepexozaa. CraTHueckas BOJIbT — aMIIepHas XapaKTepUCTUKaA p-n
nepexoja. TyHHenbHBIN 3P (eEKT B p-n nepexoax.

18 Krnaccuueckass  TeopHsi  TEIUJIOEMKOCTH.  3aKOH  PaBHOMEPHOIO
pacrpesielleHUs] JHEprHMHM 10 CTeNeHsAM CBOOOABI B KIJIACCHYECKOH (H3HKe.

rpaHI/I]_Ib] CIIPaBEAJIMBOCTH KJ1aCCHYECKOH TCOPHH.

19  Huskoremneparyphas niazma. JleGaeBckuil paguyc. fBieHue nepeHoca
B r1a3me. M3nydeHnue nia3mel
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Bonpockl kK BeTYNHTEIbHOMY K3aMeHY B ACIIHPAHTYPY

. DnexTpoHHas CTPYKTypa aTOMOB. XMMHYECKHUE CBSI3M W BAJIEHTHOCTb. THIIbI
CHJI CBSI3M B KOHAEHCHPOBAHHOM COCTOSIHUM.

2. Kpucrannuyeckue u amopdubie Tesa. basuc m Kpucraiimyeckas CTpyKTypa.
DneMeHTapHas s4elika. Y37bl, HaNpaBIeHUs MU IJIOCKOCTH B KpUcTauie. 30Ha
bpuiitosna.

3. I'pynnbl cuMMeTpuM KpucTaiaoB. [IpocTpaHcTBeHHble M TOYEUYHBbIE TPYIIIHI.
Knaccuduxauus peuetox bpaso.

4. Toyeunble nedekThl B KpucTaiax. BakaHcMM M Mexy3elIbHble aTOMBI.
JIuneinsle nepextbl. Posb Auciokaluuii B njacTHYeCKoi nedopMaiiui.

5. Pacnpoctpanenue BOJH B KpucTaniax. Jludpakmus peHTreHOBCKUX J1yde,
3JIEKTPOHOB U HEUTPOHOB B KpHUCTAJIJIE.

6. KonebaHus KpUCTAIIMYECKOH peleTKH. AKYCTHYECKHE U OINTHYECKHUE
kosiebanus. POHOHBDI.

7. TennoeMKoCTb TBep/bIX Tel. PelieTouHas u 3J1eKTPOHHAs TEMJI0EMKOCTb.

8. Kunaccuueckasi Teopus TENJOeMKOCTH. 3aKOH PaBHOMEPHOIro pacnpeesieHus
PHEPrUM MO CTeneHsM cBoOOAbI. ['paHULbl MPUMEHUMOCTH KIIACCHYECKOMH
TEOpHH, TeMriepatypa Jlebas.

9. Tennosoe pacuiipeH#e TBepAbIX TeJ. AHrapMOHMUYECKHE KosieOaHusl.

10. TeruronpoBoAHOCTD pelleTOYHas U 3JIeKTpoHHast. 3akoH Bunemana-®panua.

I 1.Knaccuueckas Tteopuss anektpornposogHoctd  [pyne. IlpoBoaumocTs,
TepmoD/IC.

12.30HHas Teopusi TBepAbIX Teld. DHepreruueckue 3oHbl. Idext Xosuia,
(OTONPOBOIMMOCTD, ONTHYECKOE ITOTJIOLICHHE.

13. MeTasuibl, IMIIEKTPUKH W TIOJYITPOBOJAHUKH C TOYKH 3pEHHUS] 30HHOM TEOPHH.
Oueprust Gepmiu.

14.MaruuTHble CBOHCTBA TBep/bIX TeJl. HaMarHH4eHHOCTb U BOCTIPUUMYHUBOCTD.
JIlnaMarHeTMKH, napaMarHeTHKH 1 (peppoMarHeTHKH.

15.I1pupona dheppomarnerusma. /lomeHsl.

16.0nTudeckue  cBoiicTBa TBepAblX Teld. KoMmiuiekcHas JHM3JIeKTpU4YecKas
MPOHHUIIAEMOCTb U OoNTHYecKHe nocrosiHHble. KoaduuueHnTsl norioueHus 1
orpakenusi. CoorHomenust Kpamepca-Kponwura.

Jlurepatypa, pekoMeHayemMasi 1Jisl MOATOTOBKH K BCTYIHTEIbHOMY
IK3aMEHY
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