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O1neHOYHbIe MATEPHAJIBI — 3TO COBOKYITHOCTh Y4EOHO-METOAMYCCKHX MaTepUAIOB
(KOHTPOJBHBIX 3aJJaHUI, OTIMCAaHUN (OPM U TIPOIIEYP), MPEAHA3HAYCHHBIX JJIs OIICHKH KaueCTBa
OCBOCHUS 00YYaIONUMUCS JTAHHOM JTUCIUIUIMHBI KaK YaCTH OCHOBHOHM MPO(eCCHOHATBHON
00pa3zoBaTeNbHON IPOTPAMMBI.

Ileab — OIICHWTH COOTBETCTBHE 3HAHWN, YMCHHH W YPOBHS NMPUOOPETCHHBIX KOMIICTCHIIUN
oOyJaromuxcs 1elisiM | TPEOOBaHUSIM OCHOBHOW MPOQPECCHOHATBHON 00pa30BaTeIbHON MPOrpaMMBbI B
XOJI¢ MPOBEICHUS TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTaIlHH.

OcHoBHasi 3aJa4ya — OOECIEYUTh OICHKY YPOBHS C(HOPMHPOBAHHOCTH OOMIEKYIbTYPHBIX,
o0mIenpopeCCHOHANBHBIX U MPO()ECCHOHATBHBIX KOMIICTCHIIMMA, TPHOOPETACMBIX OO0YYAIOIIMMUCS B
COOTBETCTBUH C STUMH TPEOOBAHUSIMHU.

OIIK-1.1 - paemoHcTpHpyeT 3HaHHWE (YHIAMEHTAIBHBIX 3aKOHOB IPUPOIALI M OCHOBHBIX
(U3HYECKUX U MATEMATHYECKHUX 3aKOHOB;

OIIK-1.2 - nmpuMeHsieT (pU3NYECKUE 3aKOHBI U MaTEeMAaTHYSCKHUE METOJMBI I PEUICHHS 3ajad
TEOPETUYECKOTO U MPHUKIIATHOTO XapaKTepa.

KonTpoab 3HaHu#i NpoBOAUTCS B (OPME TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOMN aTTECTAIINH.

Texymuii KOHTPOJIb yCIIEBAEMOCTH IMPOBOTUTCS C IEJIBIO ONPEICICHHUS CTCTICHH YCBOCHHUS
yu4eOHOTr0 MaTepualia, CBOCBPEMEHHOTO BBISBICHUS M YCTPAHEHUS HEIOCTATKOB B IOATOTOBKE
o0yJaromuxcss ¥ MPUHATAS HEOOXOJUMBIX MEp IO COBEPIICHCTBOBAHHIO METOIUKU IPETIOIaBAHUS
y4eOHOW AMCUUIUIUHBI (MOAYJsS), OpraHu3any paboThl O0ydarolmuMXcs B XOA€ y4eOHBIX 3aHATHHA U
OKa3aHWs UM WHJIUBHyJTbHOW TOMOIITH.

K KOHTpOJIIO TEKyllel yCIIeBaeMOCTH OTHOCSTCS IPOBEPKA 3HAHWUH, YMEHHH M HaBBIKOB,
MPUOOPETEHHBIX 00YYAIOIIUMUCS B XOJIC BBIMOJIHCHUS WHIUBUAYATBHBIX 3aJaHU HA JTaOOPATOPHBIX
pabotax. [Ipu olleHMBaHUY PE3yJILTATOB OCBOCHHS JTa00PATOPHBIX PadOT MPUMEHSETCS IIKAJIa OLICHKU
«3a4TEeHO — HE 3auTeHOo». KommdecTBo 1abopaTopHBIX padOT M WX TEMaTHKa OIpejaeiieHa pabdoueit
POTrpaMMO¥l TUCIIMILIMHBI, YTBEPKICHHOM 3aBElyFOINM Kadeapo.

Pe3ynbTaT BBIMOTHEHHS KaXKIOTO WHAWBUAYAIBHOTO 3aJIaHUs JTOJKEH COOTBETCTBOBATH BCEM
KPUTEPHUSIM OILICHKA B COOTBETCTBHUH C KOMIIETCHIIMSMH, YCTAaHOBJICHHOTO ISl 3aJlaHHOTO paszeia
JACIIUILTNHEI.

[TpoMeKyTOUHBIN KOHTPOIIb 1O AUCHUILTHHE OCYIIECTBISETCS MpoBeAeHneM dk3ameHa. Dopma
MPOBEJICHUST JK3aMEHAa — YCTHBIH OTBET IO YTBEPXKICHHBIM JK3aMCHAIMOHHBIM OHIIETaM,
cOpMYyIIMPOBAHHBIM C YYETOM COJEp)KaHUS y4yeOHOW MUCIUIUIMHBL. B sK3aMeHalnnoHHBIA Ouier
BKJIFOYAIOTCS JBa TEOPETHYECKMX BOMpoca. B mporecce TMOATOTOBKH K YCTHOMY OTBETY
HK3aMEHYEMBbIii MOXKET COCTaBHTh B TNHCHBbMEHHOM BHJE IUIaH OTBETa, BKIIOYAIONIMA B cels
OTIpeieNICHUs], BBIBOIBI (DOPMYJI, PUCYHKH U T.II.

Hacnopm OUECHOUHBIX mamepuaios no Oucuunﬂune

KonTtponupyemsle pa3iensl (TeMbl) TUCIUITITNHBI Kon Bun, meton,
Ne KOHTPOJIMPYEMOM ¢dbopma
/o KOMIIETEHIINH OLIEHOYHOI'O
(unu e€ yacTH) MEPOIPUITHS
1 | Beenenue OIK-1.1 JK3aMeH
OcHoBHble npubIMKeHus 30HHOW Teopun TtBepaoro | OIIK-1.1, OIK-
2 JK3aMeH
Tena 1.2
OIIK-1.1, OIIK-
3 | CoOcTBeHHbIE U IPUMECHBIE MTOTYTIPOBOIHUKU 19 9K3aMeH
OIIK-1.1, OIIK-
4 | Kunetnueckue siBICHHUS B TBEPIBIX TEJIaX 19 9K3aMeH
OIIK-1.1, OIIK-
5 | Ilpoueccs! nepeHoca B MeTajlIax 12 9K3aMeH

6 | Kunernyeckue sSIBJICHUS B TOIYIPOBOJHHKAX OIIK-1.1, OIIK- 9K3aMCH




1.2

OIIK-1.1, OIIK-

7 | OnTuyeckue sIBJIICHUS B TBEPJIbIX TeIax 12 9K3aMEH
OIIK-1.1, OIIK-

8 | SIBneHUS B CHIIBHBIX SJICKTPHUSCKUX TOJISIX 19 JK3aMEH
9 | KonrtaktHble M MOBEpXHOCTHBIE siBaeHUs B TBepabix | OIIK-1.1, OIIK-

TeJax 1.2 Jk3aMCH
OIIK-1.1, OIIK-

10 | CepxmpoBOAMMOCTD 12 JK3aMeH
OIIK-1.1, OIIK-

11 | HeynopsimoueHHbIEC TBEpIbIC TEIIA 12 DK3aMeH
OIIK-1.1, OIIK-

12 | OcoOEHHOCTH KUIKOTO COCTOSHUS BEIECTBA 12 3K3aMEH
OIIK-1.1, OIIK-

13 | BemectBa, coueTaroniye mopsiok U 0ECropsiiok 19 DK3aMeH
OIIK-1.1, OIIK-

14 | HaHoMaTepuaibl 1 HAHOTEXHOJIOTHH 19 DK3aMeH
OIIK-1.1, OIIK-

15 | Baximrouenue 12 DK3aMeH

IlIxana ouyenku chopmuposannocmu KOMnemeHyuil

B npouecce OLCHKH C(bOpMI/IpOBaHHOCTI/I 3H8.HI/II71, YMGHPII;'I 1 HAaBBIKOB 06yqa10meroc>1 110
AUCHUIIIIMHC, HpOHSBOI{HMOﬁ Ha OTaIle HpOMeH(YTOQHOIZ arrecrauoumn B Q)opMe OK3aMCHa,
HCIIOJIB3YCTCA OamabHas OLICHOYHAa4 LIKaiaa:

«OTIMYHO» 3aciTyKMBaeT 00yJaromuiicsi, OOHAPYKUBILUI BCECTOPOHHEE, CUCTEMATHYECKOE U
rny0oKkoe 3HaHuEe Y4eOHO-IPOTrPaMMHOIO MaTepuana, yYMEHHs CBOOOJHO BBIMOJNHATH 3aJaHMs,
MIPEAYCMOTPEHHBIE IIPOIrPAMMOM, YCBOMBIIMM OCHOBHYK0 M 3HAKOMBIM C  JOIOJHUTEIBLHON
JUTEPaTypOi, PEKOMEHJIOBAaHHONW mporpaMMoil. Kak mnpaBuio, OLIEHKa «OTIMYHO» BBICTABIIAETCA
00y4aroluMcs, YCBOMBIIUM B3aUMOCBSI3b OCHOBHBIX MNOHSTUN IUCHUIUIMHBI B WX 3HAYEHUM IS
npuodperaeMoil mpodeccuu, MPOSIBUBLIMM TBOPUYECKHE CIIOCOOHOCTH B NMOHMMAHWUH, W3JI0KEHUU U
HCIOJIb30BaHNHU YU4E€OHO-TIPOrpaMMHOTO MaTepHara.

«Xopomo» 3aciyXuBaeT oOydaromuiics, OOHApPYKMBIIMN IMOJIHOE 3HaHWE Y4yeOHO-
MPOTPaMMHOTO MaTepuaia, YCHEIIHO BBHIMONHSAIOMNN MPEeIyCMOTPEHHbIE B MpPOTpaMMe 3aaHms,
YCBOMBIIMI OCHOBHYIO JIUTEpATypy, PEKOMEHIOBaHHYI B mporpamMe. Kak mpaBmiio, OIeHKa
«XOpOIIO» BBICTABISIETCS OOYYAIONMIMMCS, TOKAa3aBIIMM CHUCTEMaTHUECKUH XapakTep 3HAHWU 110
JTUCLUIUIMHE U CIOCOOHBIN K X CAaMOCTOSITEIbHOMY MOIOJIHEHUIO U OOHOBJICHHIO B XO/I€ JTaJIbHEHIIIeH
yueOHOi paboThl U MPoheCcCHOHATHLHOMN 1EATEIEHOCTH.

«Y10BJIETBOPUTEIBHO» 3aCIyXUBaeT oOydaroumuiics, OOHapyXUBIIMKA 3HaHHE Y4yeOHO-
IPOrpaMMHOI0 MaTepuasa B o0beMe, He0OX0IMMOM Ul abHelIel yueObl 1 npeacTosnie paboTsl
[0 CHEUMAIBHOCTH, CHPABIISAIOMIMICA C BBIIOJHEHUEM 33JaHHM, NMPELYCMOTPEHHBIX MPOTPaMMOH,
3HAKOMBI C OCHOBHOH JINTEpAaTypod, pPEKOMEHJOBaHHOW mporpaMMoil. Kak mnpaBuio, olneHka
«y/IOBJIETBOPUTENHHO» BBICTABIISCTCS OOYYalOUIUMCS, JOMYCTUBLIMM IOTPEUIHOCTH B OTBETE Ha
9K3aMEHE M TpU BBIOJHEHUU OHK3aMEHALIMOHHBIX 3aJaHuil, HO 00JaJaoImKUX HeoOXOIUMBbIMU
3HAHUSAMH JUIS UX YCTPAHEHUS MOJI PYKOBOJICTBOM IPEIoaaBaTess.
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«Hey10B1eTBOPUTEIBHO» BBICTABISICTCS O0ydaroIeMycs, OOHapyXUBIIEMY MpPOOETbl B
3HaHHUSAX OCHOBHOTO Y4€OHO-TIPOrpaMMHOTO MaTepuaia, JOMYyCTUBIIEMY MPUHIMITHAIBHBIC OTUOKU B
BBIITOJIHCHUH MPEyCMOTPEHHBIX MPOTrpaMMoit 3aJIaHH. Kak MpaBUIIO, OIleHKa
«HEYJOBIETBOPUTEIIHHO» BBICTABIIACTCS OOYyYaIOIUMCS, KOTOPhIe HE MOTYT MPOAOKUTH OOyYeHUE
WIM TPUCTYIUTh K TPOGECCHOHATBHOU NEATEILHOCTH MO0 OKOHYAHWU By3a 0€3 JOMOJHUTEIHHBIX
3aHATHI IO COOTBETCTBYIOIEH NUCUUILINHE.

Tunoessie KOHmMpOJ/ibHblEe 3a0aHUA UL UHbLE mamepuaiibl

Ilpumepvl KOHMPONBLHBIX 6ONPOCOE K 1AOOPAMOPHBIM 3AHAMUAM O OUCUUNIUHE

Onpedenenue X0N108CKOU NOOBUICHOCIU U KOHYEHMPAyuu OCHOBHbIX HOocumenel 3apsaod 6
NOJYNPOBOOHUKAX.

1. O6bsacHuTe pusmueckyro npupony 3ddexra Xosmia. [loxyunre BeipaskeHUE 151 XOJUIOBCKOM
Pa3HOCTH MOTEHIIUAJIOB.

2. TlokakuTe TPAeKTOPUH ABIDKEHHS DJIEKTPOHA M JBIPKHA B KPHCTAJJIE TIPU BO3ICHCTBUHU Ha
HEro OPTOTOHAIFHO HAIIPABJIEHHBIX AJIEKTPUYECKOTO U MArHUTHBIX MOJIEH.

3. Pacckaxxute O JOCTOMHCTBaX M HEIOCTAaTKaX PACCMOTPEHHOTO METOJa HCCIEIOBAHHS
apdexra Xoma.

4. Kak yuutbiBaercs JpeilidoBas CKOpOCTh MHpu omnpeaeneHud xoiuioBckoi DJIC B
BBIPOXKJICHHBIX U HEBBIPOXKIACHHBIX MONTynpoBoaHuKax? [Ipu oTBeTe MCMONB3yiTe COOTBETCTBYIOIINE
(byHKIMU pacnpeeNeHHs.

5. Kak u3mensiercst moctosiHHas XoJijia B MOJTYIPOBOJAHUKAX P—THUIIA C POCTOM TeMIepaTyphi?

6. KakoBbl ocHOBHBIC 001acTu mpuMeHeHus dhdekra Xoa?

Onpeoenenue Ough@y3uonHoOU OnUHbL U BPeMEHU HCU3HU HEePABHOBECHBIX HOocumenell 3apsiod 8

NOLYNPOBOOHUKAX

1.ITosicHnTE, KaKre HOCUTENH 3apsaa SBISIOTCS OCHOBHBIMU, HEOCHOBHBIMHU, PABHOBECHBIMH U
HEPaBHOBECHBIMU?

2.HanumuTe ypaBHeHHME HENpepbIBHOCTU. OOBSICHUTE BO3MOXKHBIE MEXAHU3Mbl W3MEHEHMS
KOHIIEHTPALlMU HEPAaBHOBECHBIX HOCUTENEH 3apsia.

3.PacckaxxuTe 0 CyImecTBYIOIUX MEXaHN3MaX PEKOMOMHAIIMN HOCUTENEH 3apsa.

4.CnenaiiTe BbIBOJ ypaBHEHUs DUHILITEIHA.

5.Ilosicaute Qusnueckuil mpuHIMN onpeneneHus AUG y3nOHHONW JUIMHBI U BPEMEHH >KU3HU
HEOCHOBHBIX, HEPAaBHOBECHBIX HOCUTEJIEH 3aps/a.

6.BoiBeuTe BbIpaxeHue s u(Py3MOHHONW [IMHBI HEPABHOBECHBIX HOCHUTENEH 3apsia.
[Tosicuure rpaduxom, aaiite onpeaeneHue 1UPpPy3MOHHON JTUHBI.

H3yuenue cepmanuesulx u KpeMHUEBbIX NIOCKOCMHBIX OUOOO8:
1.Kakue mnpouecchl HaOMONAIOTCA MPU KOHTAKTE JABYX IOJYIPOBOJAHUKOB C Pa3jMYHBIM THUIIOM
npoBoaumoctu? [1osicHUTE OTBET pUCYHKaMU.
2.Pacckaxxute 0 KOHTAKTe METaljla C MOJIyIIPOBOJIHUKOM.
3.Cnenaiite BBIBOJ BbIpayK€HUs 115 TOIMHBI cinos OI13.
4.Kak BIMsIET BHEIIHEE I0JI€ Ha COCTOsIHME P—N-Tiepexona? ITosicHUTE OTBET C MOMOIIBI 30HHBIX
yarpamMm KOHTaKTOB.
5.Uto Takoe OapwepHas eMKOCTh p—N-repexona? Kak oHa 3aBUCHT OT NPHIIOKEHHOI'O BHEUIHETO
nosst?
6.PacckaxuTe 0 puznuecKoil Mpupoie MpsSMOTo U 0OPaTHOTO TOKOB.
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7.00bsICHUTE HKCIIEPUMEHTAIbHO MOJYYEHHYIO0 3aBUCUMOCTh MPSIMOIO U OOpaTHOTO TOKOB OT
TEMIIEPATyPHI.

Ilpumepovt munoevix mecmoaswvix 3a0anuil 011 CAMOCHIOAMENbHOU PAdOmMbl
Tema: [quoonas u oughghysuonnas meopuu 8binpamieHusi Ha KOHMAaKme Memail — NOJAYNPOBOOHUK:
1. ®usnveckum OaprepHbIM cioeM (OapbepoM IIIoTTKM) Ha3bIBAETCS 3amMUPAFOIINI CJIOH, TOJIIMHA
KOTOpOTO:
- OMpeAESsIeTCs TOIBKO PA3HOCTHIO pabOT BBIX01a KOHTAKTUPYIOIMNX MaTepraiioB (EVyx = W,, - W,,);
- OTIpeIeIISICTCS TOIBKO KOHIICHTPAIIUEH CBOOOIHBIX HOCHTEICH 3apsiIOB B IOJYIPOBOAHUKE (No);
- OIpeneNseTcsl TONbKO 3JIeKTPOGU3NUECKUMHU MapaMeTpaMu KOHTaKTHpyromux MatepuaioB (Vx, No,
£€) ¥ HE 3aBUCHUT OT BEJIMYMHBI BHEITHETO MPHIOKECHHOTO HAPSHKEHUS (Vgnew);
- ompezensercs 3MeKTpoPU3NUYeCKUMH MapaMeTpamMu KOHTakTupyoomux matepuanoB (Vi, No, &) u
3aBHCHUT OT BEJUYMHBI BHEITHETO MPHIOKEHHOTO HAPSDKEHUS (Ve

2. XuMu4eckuM OapbepHBIM ciioeM (OapbepoM MoTTa) Ha3bIBACTCS 3aNMUPAOIIUAN CIIOH, KOTOPBIU
MIpeJICTaBIsIeT COOOM:

- CJIOM MHOTO COCTaBa, OTIIMYAIOIINIICS BEICOKOW KOHIICHTpAIMEe CBOOOIHBIX HOCUTEIICH 3apsia;

- CJIOW MHOTO COCTaBa, OTJIMYAIOIIUIICS HU3KOM KOHLIEHTpaluel CBOOOAHBIX HOCUTENEH 3apsiia;

- TIOBEPXHOCTHBIH CJIOM TOJYNPOBOJHUKA, OTIMYAIOLIMICA O0jee BBICOKOW KOHLIEHTpauuen
CBOOO/IHBIX HOCHUTENEH 3apsi/ia 0 CPAaBHEHHUIO C 00bEMOM;

- TIOBEPXHOCTHBIN CJIOW MOTYNPOBOJAHHUKA, OTIMYAIOIINNCS 00JIee HU3KOM KOHIIEHTpaIuel CBOOOIHBIX
HOCHTETICH 3apsiia 0 CPABHEHUIO C 00BEMOM.

3. Tonkum 3anuparomum (0apbepHBIM) CI0OEM Ha3bIBAIOT CIIOH, TOJIIUHA KOTOPOTO:
- MHOT'O OO0JIBIIIE JITTMHBI CBOOOHOTO MPOOETa HOCUTENEH 3apsi/IOB;

- He OOJIbIIIE JUTMHBI CBOOOTHOTO TIpo0Oera HoCUTENEH 3apsIoB;

- HE MEHBIIE JUIMHBI CBOOOTHOTO TIpo0dera HocuTeNel 3apsaoB;

- MHOT'O MEHBbIIIE JUTMHBI CBOOOIHOTO ITpobera HocuTenen 3apsioB.

4. ToHKHH 3anMparOIUN CIIOW MOYKHO paccMaTpuBaTh MOJI00HO:

- CJIOI0 TBEPAOTO IUAJIEKTPUKA MEXKY TOKOBEAYIIMMHU YaCTSAMU;

- CIIOIO KUJKOTO JUAIEKTPUKA B JJIEKTPOJIUTUYECKOM KOHIEHCATOPE;
- BO3JyIIIHOMY 3a30py MEXAY JJIEKTPOJaMU IUIOCKOTO KOHIEHCATOPa;
- BAKYyMHOMY 3a30py MEXIY 2JEKTPOJAMHU DIEKTPOHHOU JIaMIIBI.

5. TIOTHOCTh TOKA M3 MOJYIMPOBOAHUKA B METALT ju-u JJISI TOHKOTO 3aMUpPAIOIIEro CJIOS MOXHO
OTIpEeIETIATh KaK:

- IEPEHOC HOCUTENeH 3aps/a 3a CUeT MPOoIeCCOB TreHepauu u pekomounanuu B OI13;

- mpoJsieT HocuTenel 3apsaa uepes OII3 moxa nefcTBHEM CHIT 3epKATbHOTO H300paKEHUS;

- Ipeiid HocuTenel 3apsa 3a c4eT KOHTAKTHOM pa3HOCTH MOTEHIIUAJIOB;

- INIOTHOCTH TOKa TCpMO&]’ICKTpOHHOfI OMHUCCHUH.

6. BAX xoHTaKkTa MeTaJl1 — MOJIYNPOBOJIHHUK IO TUOAHONU TEOPHH OMUCHIBAETCS (HOPMYIION:
- j = Js[exp(eV/KT)-1];

- j = Js[exp(eV/2KT)-1];

- j = js[exp(-eVIKT)-1];

- j = Js[exp(-eV/2kT)-1].

7. I1MOTHOCTB TOKA HACBIICHHUS |s B TOHKOM 3aITUPAOIIEM CJI0€ MOKHO OTPEICIIHTh:

- KaK Pa3HOCTh TOKA U3 METalIa B MOJYIPOBOIHHUK |, M U3 TIOIYIPOBOTHUKA B METAILN j, Tipu V > 0;
- KaKk Pa3HOCTh TOKA U3 MeTalIa B MOJYIIPOBOIHHUK |, M U3 TIOIYIIPOBOIHHUKA B MeTaII j, ipu V < 0;
- KaKk CyMMY TOKOB U3 METaJlIa B ITOJYITPOBOIHHUK |, M U3 TIOJNYIIPOBOTHUKA B METAILI J, ipu V = 0;
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- U3 YCIIOBUSI PaBEHCTBA TOKOB U3 METaJIa B TOJYIPOBOIHHK | M U3 IOIYHPOBOJHHUKA B METAILT ju
npu V = 0.

8. Ha BoIpsiMIIsOIIKE CBOMCTBA TOHKOTO 3aIIMPAIOILETO €105 HE BIMSIIOT:

- COCTOSTHHE TIOBEPXHOCTH ITOJTYTIPOBOIHUKA,;

- CHJIBI 3€pKaIbHOTO U300pakeHMUS;

- BpeMs MaKCBEJUIOBCKOHN peslaKkcalny 3apsijia;

- KOHIICHTpaLus IIyOOKHX YPOBHEH B 3alpenieHHOM 30He (JeeKTOB KPHUCTATMUYECKON PEIIETKH).

9. Broibepute BAX, COOTBETCTBYIOIIYIO TOHKOMY 3alldpalolleMy CJIOI0 (JAMOJHON Teopuu
BBITIPSIMJICHUS )

L —

10. Toncteim 3anuparomiuM (0apbepHBIM) CII0EM Ha3bIBAIOT CJIOH, TONIIUHA KOTOPOTO:
- 3HAYUTEIbHO OOJIbIIE AIMHBI CBOOOAHOTO Mpodera HOCUTENEH 3apsi/ioB;

- cou3MepHMa ¢ JJIMHOM cBOOOJHOTrO po0era HOCUTENEH 3apsiioB;

- 3HAYUTEIbHO MEHbLIE JUIMHBI CBOOOIHOIO IIpo0dera HocuTenel 3apsoB;

- HUKaK HE CBS3aHa C JUIMHOM CBOOOHOTO MpoOera HOCUTENEH 3apsiioB.

11. IIpu pacueTe TUIOTHOCTH TOKA Y€pe3 TOJCTHINA 3aMUPAIOIINMI CJI0M HEOOXOIUMO YUUTHIBATD:
- TOJIKO Jperi(pOBYIO COCTABISIONIYIO TOKA;

- TOJBKO AU (OY3HOHHYIO COCTABIISIONIYIO TOKA;

- KaK apeidoByro, Tak u AU Gy3nMOHHYIO COCTABISIONINE TOKA;

- TOK TEPMODJIEKTPOHHON IMUCCHUH.

12. TII0THOCTh TOKA HACBIIICHHUS s B TOJICTOM 3alTUPAIOIIEM CIIOE:

- HUKaK HE 3aBHCHUT OT BEJIMYUHBI BHEIIHETO HANPSKEHUS,

- 3aBUCHT OT BEJIMYMHBI BHEITHETO HAMIPSHKSHUS TOJIBKO NpH npsiMoM BkitoueHuu (V > 0);

- 3aBUCHT OT BEJMYMHBI BHEITHETO HAMPSHKEHUS TOJIBKO Mpu oOopartHoM BKmoueHud (V < 0);
- 3aBUCUT OT BCJIMYMHBI BHCUIHCTO HAITPSAXKCHUA ITPU JIF0OOM BKJIFOUEHHUH.

13. BeiOepure BAX, cOOTBETCTBYIOIIYIO TOJCTOMY 3amuparoiieMy ciow (auddy3nonHoil Teopuun
BBIIPSAMIICHUS ):

L —
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14. PeanpHbIM (u3ndeckuM mporieccaM, MPOTEKAIOIUM Ha KOHTAKTE METaUl — IIOJyTPOBOJHHUK,
00JIbIIIe COOTBETCTBYET:

- IMO/IHAs TEOPHUS BHIIPAMIICHHUS;

- ¢ dy3MOHHAS TEOPHSI BBIIPSMIICHUS;

- quostHast WM MU dy3nOHHAs TEOPUS BBIIPSAMIICHHS B 3aBHCUMOCTH OT XapaKTEPHUCTHUK KOHTAKTA;

- HU OJIHA U3 TEOPH HE COOTBETCTBYET B IIOJHOM Mepe.

Tema: Onmuyeckue u pomoanekmpuyeckue sA61eHUs 8 NOIYNPOBOOHUKAX

1. CobcTBenHOE ((pyHIaMEHTAIbHOE) MTOTJIONIEHHE CBETA B MOIYIPOBOIHUKE COOTBETCTBYET:

- IEPEXOY JIEKTPOHA C IIPUMECHOT'0 YPOBHSI B 3alPELIEHHON 30HE B 30HY IPOBOJIUMOCTH;

- Iepexo/1y JIEKTPOHA U3 BaJICHTHON 30HBI B 30HY ITPOBOJMMOCTH;

- TIepex0/ly JIEKTPOHA M3 BaJCHTHOW 30HBI C 00pa30BaHUEM CBS3aHHOM C HUM JAbIpKH 0e3 mepexoja B
30HY NPOBOJUMOCTH;

- IEPEXOY JIEKTPOHA BHYTPH 30HBI IPOBOJIUMOCTH Ha 00Jiee BHICOKHI YHEPTeTHUECKUI YPOBEHb.

2. Kpacnas rpanuna ¢orosddexra - 310:

- MUHHMAaJIbHas YaCcTOTa Vmin POTOHA CBETA, HEOOXOAMMAas JUIsl BOSHUKHOBEHHS (poTodPdekTa;

- MaKCHMaJIbHAS 9aCTOTA Vmax (POTOHA CBETa, HE0OX0uMast Ik BOSHUKHOBEHUS (OoTOdPDEeKTa;

- MUHUMAaJIbHas JUIMHA BOJHBI Amin (POTOHA CBETa, HEOOXOAMUMAs /ISl BOSHUKHOBEHUS (oTOd(PdekTa;
- MakcuMasbHasi 3Heprust Nvmax GoTOHA cBeTa, He0OX0aUMAs ISl BOSHUKHOBEHHUS (oTOd(PdeKTa.

3.B IMpOoHECCe NOIJIOMICHUA CBECTA B TBEPAOM TCJIC BBIIIOJIHAKOTCA:

- TOJIBKO 3aKOH COXPAaHCHUA DHCPIUM,

- TOJIbKO 3aKOH COXpPaHCHUSA UMITYJIbCA,

- OIHOBPCMCHHO U 3aKOH COXPaHCHUS SHCPTHUU U 3dKOH COXPaHCHHUA UMITYJIbCA,
- HU 3aKOH COXPaHCHHA SHCPIruu, HU 3aKOH COXPaHCHHA UMITYJIbCA.

4. BrIpakeHHE, CBS3BIBAIOIIEE MEXKAY COOOM MHTEHCHUBHOCTH IMAaJaromiero cBera |, MHTEHCHBHOCTH
nornomnienHoro cera dl mpu mpoxoxkaeHWH JydoM NyTH OX ¥ KO3(D(UIMEHT MOrIOmCHUS «,
3aMHChIBACTCS CIAEAYIOLIUM 00pa3oM:

- dl = In(aldx);

- dl = exp(-aldx);
-dl = aldx;

- dl = -aldx.

5. OnThueckast mrpruHa 3anpemeHH0171 30HBI IMOJIYITPOBOJHHUKA HE 3aBUCHUT OT:
- TEMIIEPATYPBI;

- JaBJICHUS;

- JUIMHBI BOJIHBI NTaJJAI0IIETO CBETA;

- KOHIIEHTPALMKX HOCUTENEH 3apsija.

6. Ilonmoca moryomieHus, CBA3aHHAs C HMOHU3AIMEH MPHUMECHBIX IEHTPOB B IMOJIYNPOBOJIHUKE,
OTHOCHUTEILHO MOJOCHI COOCTBEHHOTO MOTJIOMICHHUS

- CIBUHYTAa B CTOPOHY JJIMHHBIX BOJIH;

- CIBUHYTAa B CTOPOHY KOPOTKHX BOJIH;

- COBIIAJAET C TIOJIOCON COOCTBEHHOTO MOTJIOLIEHHUS;

- COOTBETCTBYET (POTOHAM ¢ OOJIee BHICOKOM SHEPTHUEH.

7. IIpx 5KCUTOHHOM MOTJIOMIEHUU B TBEPAOM TEJIE BOZHUKAET CUCTEMA U3:

- CBOOOTHOTO AJIEKTPOHA M HETIOABMKHOM JIBIPKH,

- CBOOOHOM JIBIPKU M HETMOJIBIXKHOTO JIEKTPOHA;

- CBSI3aHHBIX MEXKIy COOOM 2NIEKTPOHA U JBIPKH, CIIOCOOHOM MepeMenaThCsl 0 KPUCTAILTY;



- CBSI3aHHBIX MEKIy cOOOM 3JIEKTPOHA U IBIPKH, YUaCTBYIOIINX B AJIEKTPOIPOBOIHOCTH.

8. IIpu norsouieHnu ceera CBOOOJHBIMU HOCUTEIIAMU 3apsjia:

- TOJIBKO 3JIEKTPOHBI MOTYT IIEPEXOAUTH HA 00JIE€ BHICOKHE YPOBHU B 30HE MPOBOJIUMOCTH;

- TOJIBKO JIBIPKU MOT'YT IIEPEXOJUTh Ha 00Jiee BHICOKHE YHEPIeTUUECKUE YPOBHU B BaJICHTHOM 30H€E;

- o0a Tuma HOCUTENEH MOTYT MepPexXoauTh Ha 00jee BBICOKHE IHEPreTHUECKHUE YPOBHH 3a IIPEIEIIbl
CBOHUX 30H;

- 00a TMna HOCHUTENEH MOTYT NEpPEeXOAUTh Ha Ooyiee BBICOKHE DHEPreTHUUECKUE YPOBHM B IpelEnax
CBOHUX 30H.

9. IlornonieHue cBeTa KPUCTAUIMUECKOU PEHIETKOM CBA3AHO C:

- C I3BMCHEHHEM DHEPIUH KOJeOaHU aTOMOB KPUCTAJUTMUECKOHN PEIIeTKY;

- C pa3pbIBOM KOBAJECHTHBIX CBSI3€W MEXKY aTOMaMH KPUCTAITIMYECKON PEIETKH;
- C HIOHU3aLUeN IPUMECHBIX aTOMOB B KPUCTAJNIMYECKOM PEILIETKE;

- ¢ "pazorpeBoM" 3JEKTPOHHO-/IBIPOYHOTO T'a3a B KPUCTAJUIMYECKOM pellIeTKe.

10. Ykaxxute HegepHoe YTBEPKICHUE:

- BHyTpeHHUH (oT03(h(PeKT B OTYIPOBOIHUKAX CBS3aH C FeHepalueil cBOOOAHBIX HOCUTeNel 3apsaaa;
- BHYTpeHHUH (OTOXIPQEKT B MONYNPOBOJHHMKAX CBA3aH C JIMHCCHI DJIEKTPOHOB 3a TIPEIEIBI
KpHUCTaJIa;

- BHyTpeHHHH (0T03()(PEKT B OTYIPOBOTHUKAX CBSI3aH C BOBHUKHOBEHHEM (DOTOIIPOBOIUMOCTH;

- BHyTpeHHUH (HoT03(h(PEKT B MOTYIIPOBOIHUKAX CBSA3AaH C YMEHBLIEHUEM YJIEILHOTO CONTPOTHBIICHUS.

11. KBanToBbIii BeIxoa potorddexra B cirydae COOCTBEHHOTO MOMIIOIICHHUS IIPU MOHOXPOMATHYECKOM
OCBEIICHUH - ITO:

- OTHOIIICHUE YKCIIa CTCHEPUPOBAHHBIX 3JICKTPOH-IBIPOYHBIX TTap K SHEPTUH MaaromuX (OTOHOB;

- OTHONICHWE YHCIIa CTCHEPHPOBAHHBIX JJICKTPOH-IBIPOYHBIX Map K JUIMHE BOJIHBI MAarOIIHX
(hOTOHOB;

- OTHOIIICHUE YUCJIa CTCHEPUPOBAHHBIX ICKTPOH-IBIPOYHBIX Tap K YaCTOTE MaIAl0NTUX (DOTOHOB;

- OTHOIIIEHUE YUCJIa CTEHEPUPOBAHHBIX DJIEKTPOH-IBIPOYHBIX Map K YHCITY Magaroniux (OTOHOB.

12. Penakcamusi ¢OTONMPOBOAMMOCTH XapaKTEPU3YET TMEPEXOIHBIC MPOIECCHl TMOCIE BKIIOUEHUS U
BBIKJTIOYCHHS OCBEIICHUA. YKAXKHUTE MPABUIIbHBIN BapUaHT 3aBUCUMOCTU M30BITOYHOIN KOHIIEHTPALUU
OT BPEMEHH MOCTIE BKIIFOUECHHS U BBIKIIOUEHUS CBETA:

I ceet I cset I cset cseTt

13. BausiHre MoBEpXHOCTHON peKOMOMHAIIMY HA (OTONPOBOAUMOCTH OOJIBIIE:
- B MH(paKpacHOI 06JacTu CIEKTpa;

- B BUJUMO# 00JIaCTH CIIEKTpa,

- B yNIbTpauoIeTOBOM 001aCTH CIIEKTPa;

- HE 3aBHCUT OT JUIMHBI BOJHBI AJAIOIIET0 U3TyUEHUSI.

14. BentunbHas ¢poro-2/1C 3akiarodaeTcs B:



- YBEJIMUEHUU KOHTAKTHON Pa3HOCTHU p-n Mepexoa MpH OCBEIICHNH;

- IOHM)KEHUH KOHTAaKTHOW pa3HOCTH P-N mepexoja Mpu OCBELIEHUH;

- YMEHBIICHUHU TUIOTHOCTH TOKA OCHOBHBIX HOCHUTEIIEH 3apsiia yepes p-n nepexo/ia Ipyu OCBEIIEHUH;

- YMEHBIIEHNUH IUIOTHOCTU TOKA HEOCHOBHBIX HOCUTEJIEH 3apsiia 4yepe3 p-n Iepexo/ia Npu OCBELIECHUH.

15. ®ot0-3/IC B mosynpoBOIHUKAX He MOMcem ObITh UCTIOIb30BaHa:

- B KQ4eCTBE UCTOYHUKA YHEPTHH B POTOIEKTPHUUECKUX TIPEOOpa30BaATEIIAX;

- B getektopax UK, Buaumoro nu Y@ uznydenus;

- B JICTEKTOpaxX BBICOKOIHEPIETUUECKOTO H3JIEKTPOMAarHUTHOTO U3JIy4YeHHUs] (PEHTI€HOBCKOE, Y-
W3JIy4YeHUE);

- B JICTEKTOPaxX HU3KOPHEPIETUUECKOTO JIEKTPOMArHUTHOTO U3ITy4eHHs (paguoauana3on).

Tema: Tennoguvie ceolicmea meepovix mei.

1. AToMBI (MOJIEKYJIbI, HOHBI) B TBEPJIOM TeEJE:

- HAXOAATCS B y3J1aX KPUCTAIUIMYECKOM PEIIETKH U HETIOIBUKHBI;

- HAXOASATCS B y3JlaX KPUCTAJUTMUECKON PEIIeTKU M COBEPIIAIOT KOJIeOaHusl OKOJIO MOJOKEHHS CBOETO
paBHOBECHS;

- HETIPEPBIBHO MepeMeaTcs (MepecKakuBalOT) U3 OJHOTO MOJIOKEHUS PAaBHOBECUS B IPYToe;

- HAXOAATCSl B COCTOSTHUHM Xa0THYECKOTO TEIJIOBOTO JIBHXKCHHSI.

2. Kosiebanue, BO3HUKIICE Yy OJHOW YACTHUIBI, HEMEUICHHO IEPENaeTCs COCEIHUM YacTHIaM, U B
KpHUCTaJlie BO30YyXK/1aeTcsl KOJJIEKTUBHOE JIBI)KEHUE U3-3a!

- CHJI DJICKTPOCTATUUECKOTO B3aUMOJICHCTBUS,

- CHJI MEKaTOMHOT'O B3aUMOJIEHCTBH,

- CHJI JICKTPOMArHUTHOTO B3aUMOICUCTBUS;

- CHJI TPaBUTAIMOHHOTO B3aUMOJICHCTBHUS.

3. HopMmanbHble KosiebaHus KPUCTAUIMYECKOM PEIIeTKH — 3TO:

- BUOpaIMsi TBEPJIOTO Teja C ONMPEACIEHHON YacTOTOM;

- IB>KEHHE OTAENbHBIX TPy YACTUIL B BUAE YIIPYTOMl BOJIHBI;

- ABMKCHUC OTACIIbHBIX YaCTUIl B BUJIC COBOKYITHOCTH CUHYCOUAAJIbHBIX BOJIH,

- KOJIJIEKTUBHOE JIBU>)KEHHE YaCTHUIl B BUJI€ COBOKYITHOCTH CUHYCOUJAIbHBIX BOJIH.

4. B xonebarenbHO# cucteme, coctosmei u3 N atomoB, oOnmagaronux TpeMsi CTENEHSIMH CBOOOJIBI
KaX/1bIif, MOYKHO BO30YAUTH:

- 3N HOpMaJTBHBIX KOJIeOaHWi;

- 3N HopmanbHBIX KOJTE6anMil;

- N3 HOpMasBHBIX KONeOaHuit;

- 331 yopmanbHBIX KoTe6aHMiA.

5. OnHOMEpHas MOJIeNb TBEPAOTO Tela — 3TO:

- JIMHEHHAs [IEN0YKa aTOMOB, HAXOIAIIUXCS HA PACCTOSIHUM @ IPYT OT APYra;

- MOHOATOMHasl IIOCKOCTb, COCTOSIIAS U3 DIEMEHTAPHBIX SYEEK IUIOMAABIO ]
- ueanabHas MPOCTPAHCTBEHHAS KPUCTAUIMYECKAs PEIIETKA;

- peasibHas MPOCTPAHCTBEHHASI KPUCTAIIIMYECKAs pelIeTka ¢ Ae(exTamu.

6. Jluneiinas 1enouka cocTouT U3 N aTOMOB, HAXOSIIUXCS HA PACCTOSIHUM @ Ipyr oT apyra. Ipu
3TOM MAaKCHUMaAJIbHAs OJIMHA BOJIHBI lmax paBHaA:

- Amax = (N+1)-a;

- Amax = N-a;

- Amax = 2N’a;

- Amax = 2(N-1)'a.
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7. JInnelinas nenoudka cocTouT u3 N aTroMoB, HaXOASIIMXCS HAa PAacCTOSHUU @ APYTr oT napyra. Ilpu
3TOM MUHUMAJIbHAs JUIMHA BOJIHBI Amin PaBHA!

- )umin = Na/2,
- Amin = 23;
- )umin = a/2,
- }»min = a.2/N.

8. lns TBepAbIX TeN C AUCKPETHOM CTPYKTYpOM HMMEET MECTO SBJICHUE Oucnepcuu, KOTOpoe
IIPEJICTaBISIET COOOM:

- HE3aBUCUMOCTh CKOPOCTH PaclpOCTpaHEHUs KOJIeOaHU OT JJIMHBI BOJIHBI,

- 3aBUCUMOCTb CKOPOCTH paclpOCTpaHEHUs KoeOaHUI OT JAJIUHBI BOJIHBI;

- HE3aBUCUMOCTh YaCTOThI KOJIEOaHHH OT IJIMHBI BOJIHBI,

- 3aBUCHUMOCTb 9aCTOTHI KOJICOAHUH OT JJTUHBI BOJIHEI.

9. lucriepcuOHHasl KpUBasi - 3TO:

- 3aBUCUMOCTb YacCTOThI KOJIEOAHUS @ OT MEXATOMHOI'O PacCTOSTHUS 4,

- 3aBUCHMOCTh YaCTOThI KOJICOAHHS @ OT BOJIHOBOTO BEKTOPA (| (JUTMHBI BOJIHBI 4);

- 3aBUCUMOCTb JIJTMHBI BOJIHBI 4 OT (ha30BOM CKOPOCTH V PacIpOCTpaHEHUs KOJIeOaHUH;
- 3aBUCUMOCTb JJIMHBI BOJIHBI 4 OT BOJIHOBOT'O BEKTOpa (.

10. Akyctuueckue KosebaHusl MOYXKHO MPEACTaBUTh KaK:

- HOpMaJlbHble KOJICOaHUS OAHOMEPHOW IIETOYKM, COCTOSAIIMX M3 aTOMOB [JBYX pa3HbIX THUIIOB,
KOTOpPBIE COBEPIIAIOT KOJIOAHNUs B IPOTHUBOIIOIOXKHOM (haze;

- HOpMaJIbHble KOJICOAHUS OJHOMEPHOM ILIENOYKHM W3 OAMHAKOBBIX aTOMOB, KOTOPbIE COBEpPLIAOT
KosieOaHUs B IPOTUBOTIONOKHON (ase;

- HOpMaJlbHble KOJICOaHUS OAHOMEPHOW IIETOYKM, COCTOSAIIMX M3 aTOMOB JBYX pa3HbIX THUIIOB,
KOTOpBIE COBEPIIAIOT KosieOaHuUs B OJJHOM (a3e;

- HOpMaJlbHble KOJI€OAaHUS OJHOMEPHOM ILIEMOYKH W3 OAMHAKOBBIX aTOMOB, KOTOpPbIE COBEpLIAIOT
KoJiebaHust B OIHOM (haze.

11. Ontuueckue Koyie0aHus MOXKHO MPECTABUTH KaK:

- HOpMainbHBIE KOJeOaHUs OJHOMEPHOM IIeTIOYKH, COCTOSIIMX U3 aTOMOB JBYX pa3HBIX THUIIOB,
KOTOpBIE COBEPIIAIOT KOJIEOaHHs B MPOTUBOIIOJIOKHOM (a3e;

- HOpMaJIbHbIE KOJE€OaHUS OJHOMEPHON IEMOYKH W3 OJWHAKOBBIX aTOMOB, KOTOpPBIE COBEpIIAIOT
CUHXPOHHBIE KOJIEOAHNS,

- HOpMainbHBIE KOJeOaHUs OJHOMEPHOM IIETIOYKH, COCTOSIIMX U3 aTOMOB JBYX pa3HBIX THUIIOB,
KOTOPBIE COBEPIAIOT KoyieOaHus B OJTHOM (ase;

- HOpMaJIbHbIE KOJE€OaHUS OJHOMEPHON IEMOYKH W3 OJWHAKOBBIX aTOMOB, KOTOpPBIE COBEpIIAIOT
KoJiebaHus B OIHOM (haze.

12. Kaxxpoe u3 HOpMabHBIX KOJIEOAHMM PELIETKH MOXET HUMETh TOJBKO JHUCKPETHOE 3HAueHUE
SHEPTUH, KOTOPOE HA YaCTOTE (» PaBHA:

-En=m2)how,n=20,1, 2, ...,

-En=(n-12)ho,n=0, 1, 2, ... ;

-En=m+12)ho,n=0,1, 2, ... ;

-En=0@2n-Dhw,n=0,1, 2, ... .

13. MuHuManbHasl TOPIHS SHEPTHH, KOTOPYIO MOXET MOTJIOTHTh WM HMCIYCTHTh pEIIeTKa IpPH
TEIUIOBBIX KOJIEOaHUSIX C YaCTOTOM @, paBHa:

- E = hol/kT;

- E = hw/2KT;
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-E =ho;
-E=hwl/2.

14. ®onon — aT0:

- IOPLMS MOTCHIMAIBLHONW YHEPTUM B3aUMOIEHUCTBUS YACTULl B KPUCTAJUIMYECKOHN PEILIETKE;
- IOpUMs KUNHETUYECKOW SHEPIUH YaCTULBI B y3J1€ KPUCTAINIMYECKON PEIIETKHU;

- KBaHT HEPIuy 3JIEKTPOMAarHUTHBIX KOJeOaHUH KPUCTAININYECKON PEeIeTKHY;

- KBAHT 2HEPIUHU TEIUIOBBIX KOJIEOAaHUM KPUCTAININYECKON PEILETKH.

15. Pacnpenenenue ()OHOHOB MO YHEPTUAM OMUCHIBACTCS (DYHKITUEH:
- MakcBenna-boabiimana;

- ®epmu-/lupaka;

- bo3e-DitHmTeiHa;

- IIpenunrepa.

Tema: Dgpgpexm Xonna:

1. Dddexr Xomma OTHOCUTCS:

- K KOHTAKTHBIM SIBJICHUSIM;

- K TAJIbBAHOMAarHuTHBIM SBJICHUSM,
- K TEPMODJICKTPHUCCKUM SIBIICHHSIM;
- K (hOTORIIEKTPUYECKIM SIBIICHHSIM.

2. D¢ dext Xoma 3aKITH0YaCTCA:

- B Bo3HuMKHOBeHuH JJIC mpu mporyckaHum depe3 o0paser] MepeMEeHHOro JJIEKTPUYECKOrO TOKa B
OTCYTCTBHMEC BHCHIHCTO MArHMUTHOI'O I1OJIA;

- B BO3HUKHOBEHHMHM JONOJHUTENbHOH DJIC B HampaBlIeHMH BHEIIHETO 3JIEKTPUYECKOTO MOJS TPH
BO3/ICHCTBUU Ha 00pa3ell IepeMEHHOT0 MarHUTHOTO TIOJIS;

- B Bo3HUKHOBeHHH DJIC B HampaBieHUH, NMEPHEHIUKYIIPHOM TOKY, TPU TOMELICHWH 00paslia B
MOMEPEYHOE MarHUTHOE TI0JIE;

- B Bo3HuMKHOBeHMH JJIC B 1enu, cocTosmIed M3 JBYX Pa3IUUHBIX TBEPABIX TeJN, NMPH HATUYUH
Pa3HOCTH TEMIIEpaTyp CIIaeB.

3. Ykaxute Hanpasnerne 3JIC Xoua B MOIyNpoBOAHUKE N-TUMA:

—

D

5. Ykaxwure Hanpasienue DJ[C Xoima B COOCTBEHHOM MOJTYTPOBOIHUKE:

4

& 87
—> —> — | > > —>
B E X .’ B E X j B X B E X .’
4. Yxaxute Hanpasienue D/]C Xomnna B HOIyNpoOBOJHUKE P-THIIA!
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6. Benmmunnaa 3/IC Xoina B KOHKPETHOM 00pasiie MOIyPOBOIHIKA ONPEICSETC:
- IMHAMHUYECKUM paBHOBecHeM cuiibl JIopeHna u cuiisl AMmepa;

- TMHAMUYECKUM paBHOBecueM cuJibl JlopeHna u cuisl Kynona;

- IMHAMHYECKUM paBHOBECHEM CHJIBI JIOpEHIIa U CHIIBI 36pKAIbHOTO N300paskeHHS;
- IMHAMHWYCCKUM PABHOBCCHUEM CHUJIbL J'IopeHua W CHUJIblI BHCHIIHETO MAarHuTHOI'O I10JIA.

7. Yxaxute Gopmyny s kodddunrenta Xosia B COOCTBEHHOM MOIYITPOBOIHUKE:

-R

R, =-Alen;
R, =Alep;
:A. Mp-l"ln .
Toen pptp,
2 _nu
R, A Pug-Ny,

e (pu, +np,)?

8. Koo dumment «A» B popmyse mist koaddumrenta Xoimia (CMOTPH BOIPOC 7) yUUTHIBACT:
- IpeiQoBYIO MOABUKHOCTh HOCUTENIEH BO BHEILIHEM 3JIEKTPUUECKOM II0JIE;

- pa3InuuUc B MIOABUXKHOCTHU 3JICKTPOHOB M JAbIPOK;

- paccestHle HOCUTENEH 3apsi/ia Ha TEIJIOBBIX KOJEOAHUSIX PEIIETKU (MOHU3UPOBAHHBIX IPUMECSIX);
- TeMIIepaTypHYIO 3aBUCUMOCTb KO3 duireHTa XoJsuia.

9. YkaxuTte rpaduk TemrnepaTypHoi 3aBUCUMOCTH Kod(uirenTa Xoua B MOJYNPOBOJAHUKE N-TUIMA:

In |Rx|

In |Rx|

1/T

1/T

In |Rx|

In |Rx|

1/T

1/T

10. Ykaxute rpaduk TemmnepaTypHOU 3aBUCHUMOCTH Kod(pduiueHta Xosuia B MOJTYIPOBOAHHUKE -
THUIIA!
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In |Rx| In |Rx|

1T 1/T

In |Rx| In |Rx|

1/T 1T

11. Yro Henb3s onpeaenuTs ¢ momomiso dhdekra Xoa:

- KOHIIEHTPAIIMIO HOCUTEJICH 3apsi/ia B MOIYIIPOBOTHHKE;

- MHOAYKIWIO MarHuTHOI'O I10JIA;

- MIMPUHY 3alPEIIECHHON 30HbI MOJYIPOBOIHNKA;

- SHEPruI0 aKTUBALMU [NIyOOKUX YPOBHEH B IOIYIPOBOJHHUKE.

Cnucok munoevlx KOHMPOJIbHBIX 60NPOCOE IKIAMEHY NO OUCUUNIUHE:
Knaccudukaius KOHIeHCUPOBAaHHBIX Cpel] (MaTepHalloB) IO arperaTHOMY COCTOSIHUIO.
Knaccudukanms KoHACHCUPOBAHHBIX Cpel (MAaTepHaIOB) IO CTPYKTYPE.

OCHOBHbBIE TUIIBI XUMUUYECKHX CBSI3€H B KOHJICHCUPOBAHHBIX Cpeax (MaTepuanax).
Kinaccudukanms KoHACHCUPOBAHHBIX Cpell (MaTepHUAIOB) MO SJIEKTPUUECKUM CBOMCTBAM.
JIM3IeKTpUKU. DNEKTPOIPOBOIHOCTD TUIIEKTPUKOB.

[TonynpoBoAHUKH. DIEKTPOIIPOBOJHOCTD MOTYTIPOBOIHUKOB.

CBsI3p  2JIEKTPUYECKUX CBOMCTB C THUIIOM CTPYKTYpbl M BHAOM XHMHUYECKOH CBSI3H B
KOHJICHCUPOBAHHBIX cpeax (MaTepHaiax).

8. OcHOBHBIE CBOWCTBA U apaMeTpbl MOHOKpHCTAIIOB. [IpocThie pemeTk.

9. OcHOBHBIE CBOWCTBA U TApaMeTPbl MOHOKPHUCTAIIOB. PemeTku ¢ 6a3ucom.

10. Meron kpucTamiorpadguyeckoro MHIUIMPoBaHus. HIEKCH y3710B, HalpaBJlIeHUH U IIOCKOCTEH.
11. Hdedextsl MoHOKpUCTaLIOB. Jledektsl no @penkento u no LloTTku.

12. JTecdexTsl MOHOKpHCTAILIOB. JINHEHHbBIE NEQEKTHI.

13. JledexTsr MOHOKpHCTAIIOB. [loBEpXHOCTHBIE TE()EKTHI.

14. OcHoBHBIE 0COOEHHOCTH M MPUHIMIIBI KBAHTOBOM MexaHUMKH. Bomubl ne bpoitns. @opmyna nis
SHEPTUU U JUIUHBI BOJIHBI.

15. OcHOBHBIE OCOOEHHOCTH U MPUHIUIIBI KBAHTOBOM MeXaHUKH. COOTHOIIEHHE HEONpPeAeIeHHOCTEeH
I'eitzendepra.

16. CpoiictBa BosHOBOH (yHKIMH Mukpodactuipsl. llpumenenune ypaBHenus Ilpenunrepa k
OTHMCAHUIO JIBUKEHHS CBOOOIHOM MUKpPOYACTHUIIBL. 3aKOH JUCIIEPCUH.

17. CsoiicTBa BOMHOBOI (PyHKIIMM MUKpoYacTUIbl. KBaHTOBBIE UKCIIa HIIEKTPOHA.

18. DnemeHTHl 30HHOH Teopuu TBepaoro Tema. OOpa3oBaHWE pa3pelICHHBIX M 3alpelieHHBIX
HHEPreTUYECKUX 30H TBEPAOIO Tela.

19. DddexTrBHAT Macca MEKPOYACTHIIEL.

20. BpIposkJeHHBIE U HEBBIPOKJICHHbIE KOJJICKTUBBI MUKpoUacTull. DyHKIMM pacrpeaeeHus..

21. BEIpOKICHHBIE W HEBBIPOXKICHHBIE KOJUIEKTUBBI MHUKpodacTull. OO0oOmeHHass (QyHKIusI
pacnpeneseHusl.

22. HeBbIpoXkIeHHBIE TIOJTYIMPOBOIHUKU. Pacuer paBHOBECHOW KOHIICHTPALMM HOCHUTENEH 3apsga B
COOCTBEHHBIX MOJIYIPOBOAHUKAX.

NogakrowhE
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23. HeBbIpOXKJeHHBIC TOJYIPOBOJHUKH. PacdeT paBHOBECHOU KOHIIGHTpAIlMW HOCUTEJECH 3apsna B
JOHOPHBIX MTOJTYIIPOBOIHUKAX.

24. HeBbIpOoXk/I€HHBIE NOJIYIPOBOJHUKU. Pacuer paBHOBECHOW KOHIIEHTpALMU HOCUTENCH 3apsia B
aKIENTOPHBIX MMOJIYTPOBOIHHUKAX.

25. CoOcTBeHHbIE MOTYTPOBOAHUKH. DJIEKTPOHEHTPAIBHOCTD B MOJTYIPOBOIHHKAX.

26. JIOHOpHBIE MOIYIPOBOAHUKH. DIEKTPOHEHTPAIILHOCTD B MOIYIPOBOJHUKAX.

27. AxuenTopHbI€ OJYNPOBOJAHUKU. DIIEKTPOHEUTPAILHOCTD B ITOJYTIPOBOAHUKAX.

28. KomneHcupoBaHHBIE MOYTIPOBOAHUKH. DIEKTPOHEHTPAIIEHOCTD B MOIYIPOBOJHHUKAX.

29. OCHOBHBIE U HEOCHOBHBIE HOCUTEIH 3apsAa. 3aKOH JIeHCTBYIOLIMX MAaCC.

30. PaBHOBecHbIC M HEPAaBHOBECHBIC HOCUTEIH 3apsi/ia B MOIynpoBogHuKax. KBasuyposuu depmu.

31. PaBHOBeCHbIE M HEPABHOBECHbIE HOCHUTEIM 3apsja B IOJYNPOBOJAHMKAX. Bpems Ku3Hu
HEPABHOBECHBIX HOCUTEIIEH.

32. Bupasl pekoMOMHAIMM HOCUTENEH 3apsia B OJYIIPOBOAHUKAX. Bpems xu3Hu HocuTenel 3apsa.
33. uddysuonHoe ypaBHeHUE.

34. YpaBHeHue DiHIITEHHA.

35. TemmnoBele cBoiicTBa TBepAbIX Tel. [loHATHE O HOPMAJIBHBIX KOJICOAHUSAX KPUCTAIUTMYECKON
pewetku. [lonstue o poHoHAX.

36. Tepmoanekrpuueckue siBieHus (3eedexa, [lensree, TomMcona).

37. Dddexr Xomnna.

38. MakcBeutoBcKas peakcanus B MOJTYIPOBOTHUKAX M TUIIIEKTPUKAX.

39. JleGaeBckas JyIMHA YKpaHUPOBAHUSI.

40. KonrakTHble sBneHus. TepMoauHaMuieckas padoTa BbIXOa.

41. KonTakT nBYX MeTanioB. KoHTakTHas pa3HOCTh MOTEHIIUAIOB.

42. KOHTaKT METaJuI — MOJTYIPOBOIHUK.

43. Dddexr loTTKH.

44, MexaHu3Mbl IIepeHOCca 3apsiia uepe3 oapbep.

45. JluoaHas TeopHsl BBIIPSAMIICHUS HA KOHTAKTe METaJll — OJYIPOBOIHUK.

46. Tuddy3noHHas TeOpHs BHINPSMIICHUS Ha KOHTAKTE METAJLIT — TIOJTYITPOBOIHUK.

47. bapwsep MortTa.

48. BnusiHue riryOOKuX IeHTpoB Ha napaMeTpsl OI13.

49. Knaccuueckast Mosienb (GOpMUPOBAHUS P-n MEPEXOJI0B B KPUCTAIUINYECKUX MOTYTIPOBOJHUKAX.
50. BapbepHast eMKOCTB p-N MEPEXOI0B.

51. BAX ToHKOTO p-n nepexoja.

52. 3oHHBIE IUATPaMMBI p+-p, N+-N, p-i-n mepexo1oB. ['eTeponepexobl.

53. CpoiicTBa peaibHOM MOBEPXHOCTH. I[IOBEpXHOCTHBIN 3apsii M €ro BIUSHUE Ha CBOHCTBa
MOJTYTIPOBOTHUKA. BBICTpBIC U Me/JIEHHBIE COCTOSTHHUSL.

54. TloBepxHOCTHas MPOBOAUMOCTb. D (HEKT MOJs.

55. TloneBbie TPAH3UCTOPHI C P-N MEPEXOJIOM U H30JIUPOBAHHBIM 3aTBOPOM.

56. Bonbr-dapannsie xapaktepuctuku MIAII-cTpyKTyp.

57. Ontuyeckue U (QOTORIEKTPUUECKHE SBJICHHUS B MOIYHPOBOAHMKAX. POTONPOBOAUMOCTH U
MIOTJIOIIEHHUE CBETA B MOJYNPOBOAHUKAX. CrIeKTpaibHast KpUBasi MOTJIOMIECHHS.

CocraBun
JIOLIEHT Kadenpsl
MHKpPO- U HAHOIEKTPOHUKHU Mumyctun B.I'.

3aB. kadenpoit MUKpO- U HAHOAJTIEKTPOHHUKHU
1.¢.-M.H., TOIIEHT JIutBunos B.T.
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