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OneHoYHbIe MATEPUAJBI — 3TO COBOKYITHOCTh Y4eOHO-METOJMUECKUX MAaTEPHAIIOB
(KOHTPOJBHBIX 3aJJaHUI, OTIMCAaHUN (OPM U TIPOIIEYP), MPEAHA3HAYCHHBIX JJIs OIICHKH KaueCTBa
OCBOCHHS 00YYAIOIIUMUCS TAHHOW JTUCIHUILTMHBI KaK YaCTH OCHOBHOW MPOQeCCHOHATBHON
00pa3zoBaTeNbHON IPOTPAMMBI.

Llesb — OICHUTH COOTBETCTBUE 3HAHWH, YMEHHWH M YPOBHS NPHOOPETEHHBIX KOMIICTCHITHIA
oOyJaromuxcs 1elisiM | TPEOOBaHUSIM OCHOBHOW MPOQPECCHOHATBHON 00pa30BaTeIbHON MPOrpaMMBbI B
XO7I€ IPOBE/ICHUS TEKYIIET0 KOHTPOJISI ¥ IPOMEKYTOUYHOM aTTECTAIIHH.

OcHoBHasi 3aJa4ya — OOECIEYUTh OICHKY YPOBHS C(HOPMHPOBAHHOCTH OOMIEKYIbTYPHBIX,
o0menpopecCHOHATBHBIX U TPOPECCHOHATBHBIX KOMIIETCHIIMN, MPHOOPETAEMBIX O0YYarOIIUMUCS B
COOTBETCTBUH C STUMH TPEOOBAHUSIMHU.

OIIK-1.1 - npumeHnser (QyHIaMEHTAIbHBIC 3HAHUSA, IOJIYYEeHHbIE B 00JacTH (U3HKO-
MaTEeMaTHYECKUX HAyK M HCIIOJB3YeT UX B MPOGECCHOHANBHON JEATEILHOCTH, B TOM 4YUCIE B cdepe
MeIarOrMYECKOM JISATEIIbHOCTH,

OIIK-1.2 - mpumensier (GyHAaMEHTaJIbHBIC 3HAHUS, MOJTYYEHHBIE B O0JACTH E€CTECTBEHHBIX
HayK, U UCIIOJIb3YET UX B MPO(ECCHOHAIBLHOW JEITEIBHOCTH, B TOM YUCIE B cepe Mmeaarornaeckoi
JCSTCIILHOCTH.

KonTpoab 3HaHuii NpOBOAUTCS B (OPME TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOYHON aTTeCTAIlNH.

Texymuid KOHTPOJIb yCIIEBAEMOCTH IMPOBOTUTCS C IEIBIO ONPEICICHHUS CTCTICHH YCBOCHHUS
yu4eOHOTr0 MaTepualia, CBOCBPEMEHHOTO BBISBICHUS M YCTPAHEHUS HEJIOCTATKOB B IOATOTOBKE
o0yJaromuxcss ¥ MPHUHATAS HEOOXOJUMBIX MEp IO COBEPIICHCTBOBAHHIO METOIUKU IPETIOaBAHUS
y4eOHOW AMCUUIUIUHBI (MOAYJIsS), OpraHu3any paboThl O0ydarolmMXcs B XOA€ y4eOHBIX 3aHATHHA U
OKa3aHWs UM WHJIUBHyJTbHOW TOMOIITH.

K KOHTpOJIFO TEKyllIel yCIIeBaeMOCTH OTHOCSTCS IPOBEPKA 3HAHWUH, YMEHHA M HaBBIKOB,
MPUOOPETEHHBIX 00YYAIOIIUMUCS B XOJIC BBIMOJIHCHUS MHIUBUAYAIBHBIX 3aJaHU HA JTaOOPATOPHBIX
pabotax. [Ipu orleHMBaHUY PE3yJITATOB OCBOCHHS Ja00OPATOPHBIX PadOT MPUMEHSETCS IIKAJIa OLICHKU
«3a4TEeHO — HE 3auTeHOo». KommdecTBo mabopaTopHBIX pabOT M WX TEMaTHKa OIpejaeiicHa paboueit
POTrpaMMO¥l TUCIIMILIMHBI, YTBEPKICHHOM 3aBElyOINM Kadeapo.

Pe3ynbTaT BBIMONHEHUS KaXKJIOTO WHAWNBUIYATBHOTO 3aJIaHUS JTOJKEH COOTBETCTBOBATH BCEM
KPUTEPUSIM OIICHKH B COOTBETCTBUHU C KOMIIETCHIIMSIMH, YCTAHOBIIEHHOTO JUIS 33JJaHHOTO paszzena
JUCIUTUTAHBL.

[TpoMeKyTOUHBIN KOHTPOIIb MO AUCHUILTHHE OCYIIECTBISETCS MpoBeAeHneM dk3ameHa. dopma
MPOBEJICHUST JK3aMEHAa — VYCTHBIH OTBET IO YTBEPXKICHHBIM DK3aMCHAIMOHHBIM OHIIETaM,
chOpMYyIIMPOBAHHBIM C YYETOM COJEp)KaHUS y4yeOHOW MUCHUIUIMHBL. B sK3aMeHalnoHHBIA Ouier
BKJIFOYAIOTCS JBa TEOPETHYECKMX BOMpoca. B mpolecce MOATOTOBKM K YCTHOMY OTBETY
HK3aMEHYEMBbIii MOXKET COCTaBHTh B TMHCHbMEHHOM BHJE IUIaH OTBETa, BKIIOYAIONIMA B cels
OTIpe/ieNICHUs], BBIBOABI (DOPMYJI, PUCYHKH U T.II.

Hacnopm OUECHOUHBIX mamepuaios no Oucuunﬂune

KonTtponupyemsle pa3iensl (TeMbl) TUCHUITITNHBI Kon Bun, meton,
Ne KOHTPOJIMPYEMOM ¢dbopma
n/n KOMIIETEHIINH OLIEHOYHOI'O
(unu e€ yacTH) MEPOIPUSITHS
1 | Beenenue OIK-1.1 JK3aMeH
OcHoBHble npubaMKeHus 30HHOW Teopun TBepaoro | OIIK-1.1, OIIK-
2 JK3aMeH
Tena 1.2
OIIK-1.1, OIIK-
3 | CoOcTBeHHbIE U IPUMECHBIE MTOTYTIPOBOHUKU 19 9K3aMeH
OIIK-1.1, OIIK-
4 | Kunetnueckue sIBICHHUS B TBEPABIX TEJIaX 12 9K3aMeH

5 HpOI_ICCCBI MNEepeHOCa B METAJIJIaX OIIK-1 '1’ OIIK- 9K3aMCH




1.2

OIIK-1.1, OIIK-

6 | Kunernueckue sSBJICHHS B MOJTYITPOBOJHUKAX 12 9K3aMeH
OIIK-1.1, OIIK-

7 | OnTuyeckue sIBJIICHUS B TBEP/IbIX TeIax 12 3K3aMEH
OIIK-1.1, OIIK-

8 | SIBieHUs B CUIIBHBIX SJICKTPUUECKUX MOJSIX 12 9K3aMeH
9 | KonrtaktHple M TMOBEpXHOCTHBIE siBiaeHUs B TBepabix | OIIK-1.1, OIIK-

Tenax 1.2 dHaMeH
OIIK-1.1, OIIK-

10 | CepxmpoBOAMMOCTD 12 JK3aMeH
OIIK-1.1, OIIK-

11 | HeynopsaoueHHbIEe TBEpAbIE TEIa 12 9K3aMeH
OIIK-1.1, OIIK-

12 | OcoGeHHOCTH KUIKOTO COCTOSIHHSI BEILIECTBA 19 9K3aMeH
OIIK-1.1, OIIK-

13 | BemectBa, coueTaromue nopsiok u 6ecrnopsaok 19 9K3aMeH
OIIK-1.1, OIIK-

14 | HanomaTepuasbl 1 HAHOTEXHOJIOTHH 19 9K3aMeH
OIIK-1.1, OIIK-

15 | 3akitouenue 12 9K3aMeH

IlIxana oyenku chopmuposannocmu KOMnemeHyuil

B npouecce OUCHKH C(bOpMI/IpOBaHHOCTI/I 3H8.HI/II71, YMGHPII;'I 1 HAaBBIKOB 06yqa10meroc>1 110
AUCHUIIIIMHC, HpOHSBOI{HMOﬁ Ha OTaIle HpOMeH(YTOQHOIZ arrecraumum B Q)opMe OK3aMCHa,
HCIIOJIB3YCTCA OaibHas OLICHOYHAs LIKaJIa.

«OTaMYHO» 3acTyKHBaeT 00yJaromuiics, 0OHApYKUBIIHI BCECTOPOHHEE, CHCTEMAaTHYECKOE U
riy0oKkoe 3HaHHe Y4eOHO-IPOrpaMMHOTO MaTepuania, yMEHHs CBOOOIHO BBINOJNHSATH 3aJaHUs,
MPEIyCMOTPEHHBIE NPOrPaMMOW, YCBOMBIIMN OCHOBHYKO W 3HAKOMBIM C JIONOJHUTEIBHOU
JIUTEPATYpOi, PEKOMEHJIOBAaHHOM Mporpammoi. Kak mMmpaBuio, OLEHKAa «OTIMYHO» BBICTABISAETCS
00ydJaronmMcsi, YCBOMBIIIUM B3aUMOCBSI3b OCHOBHBIX TOHSTHH TUCHUIUIMHBI B HMX 3HAYCHUU IS
npuobperaeMoil mMpoQeccuu, MPOSIBUBIIUM TBOPYECKUE CIIOCOOHOCTH B TMOHUMAHHMH, W3JIOKEHUH H
HCIOJIb30BaHNHU YU4E€OHO-TIPOrpaMMHOTO MaTepHara.

«Xopomo» 3aciyXuBaeT o0Oydaromuiics, OOHApPYKMBIIMK IOJIHOE 3HaHWE Y4yeOHO-
MPOTPaMMHOTO MaTepuaia, YCHEIIHO BBHIMONHSAIOMNN MPEeIyCMOTPEHHbIE B MpPOTpaMMe 3aaHus,
YCBOWBIIHMI OCHOBHYIO JIUTEpPATypy, PEKOMEHJOBaHHYI B Tporpamme. Kak mpaBmiio, OICHKA
«XOpOIIO» BBICTABISAECTCS OOYYaIOUIMMCS, MOKa3aBIIMM CHUCTEMaTHUYECKUI XapakTep 3HaHUU 110
JTUCLUUIUIMHE U CIOCOOHBIN K X CaMOCTOSITEIbHOMY MOIOJIHEHUIO U OOHOBJICHHIO B X0/ JTaJIbHEHIIIeH
yueOHOi paboThl U MPoheCcCHOHATHLHOMN 1EATEIEHOCTH.

«Y10BJIETBOPUTEJILHO» 3acly’KUBaeT oOOydarouuiicsa, OOHApyKUBIIMN 3HaHHE Y4eOHO-
IIPOrpaMMHOI0 MaTepuasia B 00beMe, He0OX0IMMOM Ui abHeHIel yueObl 1 npeacTosniei paboTsl
[0 CHEUMAIBHOCTH, CHPABIISAIOMIMICSA C BBIIOJHEHUEM 33JaHHM, NMPELYCMOTPEHHBIX MNPOTPaMMOMH,
3HAKOMBI C OCHOBHOH JINTEpPAaTypod, pPEKOMEHJOBaHHOW mporpaMMoil. Kak mnpaBuio, oneHka
«yIOBJIETBOPUTENIHHO» BBICTABISETCS OOYyYaIOLIUMCS, JOMYCTUBIIMM IOTPEIIHOCTH B OTBETE Ha
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9K3aMEHE M TIPH BBINIOJIHCHUHM JK3aMEHAIIMOHHBIX 3aJaHui, HO O0O0JIaJalomuX HEOOXOIUMBIMHU
3HAHUSMU JUISl KX YCTPAHEHHS 1101 PYKOBOJICTBOM ITPEIOIaBaTelI.

«Hey10B1eTBOPUTEIBHO» BBICTABISICTCS OO0ydaroIeMycs, OOHApyXUBIIEMY IpPOOEIbl B
3HaHHUSAX OCHOBHOTO Y4€OHO-TIPOrpaMMHOTO MaTepuaia, JOMYyCTUBIIEMY MPUHIMITHAIBHBIC OTUOKU B
BBIITOJIHCHUH MPEyCMOTPEHHBIX MPOrpaMMoit 3aJIaHH. Kak MpaBUIIO, OIleHKa
«HEYJOBIECTBOPUTEIIHHO» BBICTABIISACTCS OOYyYaIOIUMCS, KOTOPhIe HE MOTYT MPOAOKUTH OOyYeHHE
WIM TPUCTYIUTh K TPOGECCHOHATBHOU NEATEILHOCTH MO0 OKOHYAHWM By3a 0€3 JOMOJHUTEIHHBIX
3aHATHI IO COOTBETCTBYIOIIEH NUCUUILINHE.

Tunoesuie KOHmMpOJ/ibHblEe 3a0aHUA UL UHbLE mamepuaiibl

Ilpumepvl KOHMPOIBLHBIX BONPOCOE K 1AGOPAMOPHBIM 3AHAMUAM O OUCUUNIUHE

Onpeoenenue XONI08CKOU NOOBUNCHOCMU U KOHYEHMPAYUU OCHOBHBIX HOCUmeneu 3apsaoa 6
NOJYNPOBOOHUKAX.

1. O6bsacHuTe pusmueckyro npupory 3ddexra Xosmia. [loxyunre BeipaskeHUE 1151 XOJUIOBCKOM
Pa3HOCTH MOTEHIIUAJIOB.

2. TlokaxkuTe TPAeKTOPUH ABIDKEHHS DJIEKTPOHA M JBIPKHA B KPHCTAJJIE TPU BO3ICHCTBUHM Ha
HEro OPTOTOHANLHO HAIIPABJIEHHBIX JIEKTPUYECKOTO U MATHUTHBIX MOJIEH.

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

4. Kak yuutbiBaercs JApeilidoBas CKOpoCTb Mpu omnpeaeneHud xoiuioBcko DJIC B
BBIPOXKJICHHBIX U HEBBIPOXKIACHHBIX MONMynpoBoaHukax? [Ipu oTBeTe MCMONB3yiTEe COOTBETCTBYIOIINE
(byHKIMU pacnpeeNeHHs.

5. Kak u3mensiercst moctossHHas XoJijia B MOJTYITPOBOAHUKAX P—THUIIA C POCTOM TeMIepaTyphi?

6. KakoBbl ocHOBHBIE 00OnacTu mpumeHeHus r¢dexra Xoma?

Onpedenenue ougdy3uonnol OnuHbl U 8PEMeHU IHCUSHU HEPABHOBECHBIX HOCUmeell 3apsaoda 6
NOLYNPOBOOHUKAX
1.ITosicHUTE, KaKue HOCUTENH 3apsija SIBJISFOTCS OCHOBHBIMU, HEOCHOBHBIMU, PABHOBECHBIMH U

HEPaBHOBECHBIMU?

2.HanumuTe ypaBHeHHME HeENpepbIBHOCTU. OOBSICHUTE BO3MOXKHBIE MEXAHU3Mbl W3MEHEHMS
KOHLIEHTPALlUM HEPAaBHOBECHBIX HOCUTEIIEH 3apsija.

3.PacckaxxuTe 0 CyIIECTBYIOIUX MEXaHU3MaX PEKOMOMHAIIUN HOCUTENEH 3apsa.

4.CpenaiiTe BbIBOJ ypaBHEHUs DUHIITEIHA.

5.osicaute ¢uznueckuil NpuHUMN omnpeaeneHus MU y3MOHHON UIMHBI U BPEMEHU KU3HU
HEOCHOBHBIX, HEPAaBHOBECHBIX HOCUTENEH 3apsja.

6.BoiBenute BeIpakeHue Ui AU(Qy3MOHHON JUIMHBI HEPaBHOBECHBIX HOCHTENEH 3apsna.
[Tosicuure rpaduxom, aaiite onpeaenenue 1UPpPy3MOHHON JITUHBIL.

H3zyuenue cepmanuesblx u KpeMHUEBbIX NIOCKOCTHBIX OUOO08:
1.Kakue mpoueccsl HaOMIOJAIOTCA NMPU KOHTAKTE JIBYX IOJYNPOBOAHUKOB C pa3jIMYHBIM THUIIOM
npoBoaumoctu? [1osicHUTE OTBET pUCYHKaMU.
2.Pacckaxute 0 KOHTAaKTe MeTajuia C MOJYIPOBOTHUKOM.
3.Cnenaiite BbIBOJ BbIpayKe€HUs i1 TOIMHEI cinos OI13.
4.Kak BiusieT BHELIHEE I0JIe Ha cocTosiHue P—N-nepexona? IloscHUTE OTBET C MOMOLIBIO 30HHBIX
JyarpaMm KOHTaKTOB.
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5.Uto Takoe OapeepHasi eMKOCTh P—N-mepexona? Kak oHa 3aBUCHT OT MPHJIOKEHHOTO BHEITHETO
noJist?

6.Pacckaxute 0 (pu3HUECKOl MPUPOJIE MPSIMOTO H 0OPATHOTO TOKOB.

7.00BACHUTE HKCIEPUMEHTAIBHO TMOJYYCHHYIO 3aBHCHMOCTh MPSMOTO M OOpaTHOrO TOKOB OT
TEMIIEPATypHI.

Ilpumepvt munogvix mecmoevlx 3a0aHuil 07151 CAMOCMOAMETbHOU PAOON bl
Tema: Juoonas u oughghyzuonnas meopuu 8blnpamieHus Ha KORMAaKme Memaii — NoJYNPoBOOHUK:
1. ®uznueckuMm OaprepHbIM ciioeM (OapbepoM LIIoTTKM) Ha3bpIBaeTCs 3alMparOUIUil CIOW, TOJIIHMHA
KOTOpOTO:
- OIIPEEISCTCS TOJIBKO Pa3HOCTHIO pabOT BBIXO/1a KOHTAKTUPYIOMUX MaTtepuaiioB (Vi = W,, - W,);
- ONIPEEISCTCS TOJBKO KOHIIEHTPALUEH CBOOOIHBIX HOCUTENCH 3aps/I0B B MOJYITPOBOAHUKE (No);
- ONpeAETSeTCS TOJIBKO SIEKTPOPHU3MUECKUMH MapaMeTpaMi KOHTAKTUpPYyromuX MatepuanoB (Vi, No,
£) ¥ HE 3aBHCHUT OT BEJIMYMHbBI BHEIIHETO MPUIOKEHHOTO HANPSUKEHUS (Vgnem);
- ompenensercss MEeKTPOYU3NYECKIMH TTapaMeTpaMy KOHTaKTHpyromux marepuaioB (Vi, No, &) u
3aBUCHT OT BEJMYMHBI BHEITHETO MPHIOKEHHOTO HAMPSKEHUS (Venew).

2. XumuueckuM OapbepHbIM cioeM (OapbepoM MoTTa) Ha3bIBaeTCS 3aMUPAIOIIMN CIIOH, KOTOPBIN
IIpeJICTaBIsIET COOOM:

- CJIOW MHOTO COCTaBa, OTJIMYAIOIIHNICS BBICOKOM KOHIIEHTpalel CBOOOIHBIX HOCUTENEH 3apsa;

- CJIOM MHOTO COCTaBa, OTJIMYAIOIIMIICS HU3KOM KOHIICHTPAIMEe CBOOOHBIX HOCUTEIIEH 3apsia;

- TIOBEPXHOCTHBIH CJIOH TOJYNPOBOJHUKA, OTIMYAIOLIUIACS Oo0Jee BBICOKOW KOHIIEHTpaluen
CBOOOHBIX HOCHUTEIIEH 3aps/ia 10 CPAaBHEHHUIO C 00bEMOM;

- IOBEPXHOCTHBIN CJIOW MOJIYIPOBOJIHUKA, OTIIMYAIOIIHICS 00Jiee HU3KOM KOHIIEHTpaIlei cBOOOTHBIX
HOCHUTEIIEH 3aps/ia 1o CPaBHEHUIO C 00BEMOM.

3. ToHkuM 3anuparoiiuM (0apbepHBIM) CIIOEM HA3BIBAIOT CJIOW, TOJIIMHA KOTOPOTO:
- MHOTO 00JIbIIIE JUTMHBI CBOOOIHOTO MTpobera HocUTeNel 3apsJioB;

- He OOoJIbIIe JTMHBI CBOOOHOTO MPOOeTa HOCUTENEH 3apsiiOoB;

- He MEHbIIIe JUIMHbI CBOOOJHOTO IIpodera HocuTenei 3apsaaoB.;

- MHOT'O MEHBIIIE JITTUHBI CBOOOHOTO MPOOeTa HOCUTENIEH 3apsiIoB.

4. ToHKMI1 3anMparoUi CIOW MOXKHO pacCMaTpUBaTh MOJO00HO:

- CJIOKO TBEPAOTO AUAJIEKTPUKA MEXKAY TOKOBEAYIIMMU YaCTSIMU;

- CJIOI0 KUJKOTO JUAIEKTPHUKA B AJIEKTPOJIUTUYECKOM KOHJIEHCATOPE;
- BO3YLIHOMY 3a30pYy MEXIY 3JIEKTPOJAMHU INIOCKOTO KOHIEHCATOPa;
- BAKYyMHOMY 3a30py MEXIY 3JEKTPOJIAMHU dJIEKTPOHHOM JIAMIIBI.

5. TIMOTHOCTh TOKA W3 MOJYMPOBOJAHUKA B METALI Ju-u JJISI TOHKOTO 3aMUPAIOIIErO CJIOS MOXHO
OIIPEAEIATD KaK:

- IEPEHOC HOCHUTEIICH 3apsiia 3a CUeT MPOIIeCCOB reHepauu u pekomounanmu B OI13;

- IpoJieT HocuTene 3apsaa uepe3 OI3 mox gelicTBUEM CHIT 3ePKAIbHOTO H300pakeHus;

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

- IJIOTHOCTH TOKA TEPMORJIEKTPOHHON 3MHCCHH.

6. BAX KOHTaKTa METAJIJI — MOJIYIPOBOJAHHK I10 I[HOHHOﬁ TCOPHUU OIMUCHIBACTCS (popMynoﬁ:
- j = Js[exp(eVIKT)-1];

- j = js[exp(eV/2kT)-1];

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

- j = js[exp(-eV/2KT)-1].



7. IITOTHOCTH TOKA HACHIIIEHHS js B TOHKOM 3aIMPAOIIEM CJI0€ MOXKHO OIPEICITUTh:

- KaK Pa3HOCTh TOKA U3 METaJlIa B MOJYIIPOBOIHHUK |, ¥ U3 TIOIYIPOBOIHUKA B METAILN |, Tipu V > 0;
- KaK pa3HOCTh TOKA U3 METa/lIa B IMOJYIPOBOIHHUK |, M U3 TIOIYIPOBOIHUKA B METAIT j, Tipu V < 0;

- KaKk CyMMY TOKOB U3 METaJlIa B ITOJYIIPOBOHUK |, U U3 TOJIYIIPOBOJHUKA B METAILI J, TipH V =

0;

- U3 YCJIOBUA paBCHCTBAa TOKOB M3 MCTa/llIa B ITIOJTYIIPOBOJHUK jM M U3 IIOJIYIIPOBOAHMKA B METAJI jn

npu V = 0.

8. Ha BoIpssMIIsAOIIKE CBOMCTBA TOHKOTO 3aIIMPAOILETO CJI0s HE BIMSIIOT:
- COCTOSIHHE IIOBEPXHOCTH MOJIYITPOBOJHHKA;

- CHJIBI 3€pKaJIbHOTO U300pakeHUS;

- BpeMs MaKCBEJUIOBCKOM pellaKCaluy 3apsia;

- KOHIICHTpalus IIyOOKHX YPOBHEH B 3alpenieHHOM 30He (JeeKTOB KPHUCTAITNYECKON PEIIETKH).

9. Broibepute BAX, COOTBETCTBYIOIIYIO TOHKOMY 3alldpaloleMy CJI0I0 (JAMOJHON Teopuu

BBIIPSAMIICHUS ):

L —

10. Toncteim 3anuparomiuM (0apbepHBIM) CII0EM HA3bIBAIOT CJIOH, TONIUHA KOTOPOTO:
- 3HAYUTEIbHO OO0JIbIIE AIMHBI CBOOOAHOTO MpoOera HOCUTENEH 3apsi/i0B;

- cou3MepHMa ¢ JJIMHOM cBOOOJHOTO polera HOCUTENEH 3apsiioB;

- 3HAYUTEIBHO MEHBbIIIE JUIMHBI CBOOOTHOTO Ipo0era HocuTenel 3apsoB;

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

11. IIpu pacueTe TUIOTHOCTH TOKA Y€pe3 TOJCTHINA 3aMUPAIOIIHNMI CJI0M HEOOXOIUMO YUUTHIBATD:

- TOJIBKO JIpeH(hOBYIO COCTABIISIONIYIO TOKA;

- TOJIbKO UG (Y3MOHHYIO COCTABIISIONLYIO TOKA;

- KaK JpeioByto, Tak U JUPPY3MOHHYIO COCTABIISAIOLINE TOKA;
- TOK TEPMORJIEKTPOHHON 3MHUCCHUU.

12. TI10THOCTh TOKA HACBIIICHHUS |s B TOJICTOM 3alTUPAIOIIEM CIIOE:

- HUKaK HE 3aBHCHUT OT BEJIMYMHBI BHEIIHETO HANPSKEHUS,

- 3aBHUCHT OT BEJMYHMHBI BHEITHETO HAMPSHKEHHUS TOJIBKO NpH npsiMoM BkiroueHuu (V > 0);

- 3aBUCHT OT BEJIMYMHBI BHEITHETO HAMPSHKEHUS TOJIBKO Ipu oOpatHoM BitoueHuu (V < 0);
- 3aBUCHUT OT BEJIMYMHBI BHEIITHETO HAMIPSKEHHUSI TIPH JTF0OOM BKIFOUCHHUU.

13. BeiOepure BAX, cOOTBETCTBYIOIIYIO TOJCTOMY 3amuparoiieMmy cior (auddy3noHHoi
BBIIPSAMIICHUS ):

TEOpUn



L —

14. PeanbHbIM (U3UYECKUM MpoIeccaM, MPOTEKAIOIIMM Ha KOHTAKTe METAI — IOJYNPOBOJHUK,
00JIbIlIe COOTBETCTBYET:

- IO HAsl TEOPHUs BBIIIPSMIICHUS;

- mudy3uoHHas TEOPHsI BHITPSIMIICHUS;

- nuoaHas i auddy3nonHas Teopus BRITPSIMICHHS B 3aBUCUMOCTH OT XapaKTePUCTHK KOHTAKTa,

- HU OJJHA U3 TEOPHIl HE COOTBETCTBYET B MOJHOM MeEpE.

Tema: Onmuyeckue u qbomoaﬂekmpuqeame ABJIeHUA 6 nOﬂynpoeodHuKax:

1. CobcrBeHHOE (PyHIaMEHTAILHOE) MTOTJIOEHUE CBETA B OJYIPOBOIHUKE COOTBETCTBYET:

- IepeX0/Iy JIEKTPOHA C IPUMECHOTO YPOBHS B 3alIPELICHHON 30HE B 30HY POBOIMMOCTH;

- IEPEXOy JIEKTPOHA U3 BAJICHTHOW 30HBI B 30HY MTPOBOJIUMOCTH;

- Iepexo/1y PIEKTPOHA M3 BAICHTHOW 30HBI C 00pa30BaHMEM CBS3aHHOM ¢ HUM JbIpKH 0e3 mepexoja B
30HY IPOBOJUMOCTH;

- Iepexo/Iy AJIEKTPOHA BHYTPH 30HBI IPOBOAMMOCTH Ha 00JIee BHICOKUIT SHEPTETHYECKUN YPOBEHb.

2. Kpacnas rpanuna ¢otosddekra - 31o:

- MUHAMAaJIbHAs 9aCTOTa Vmin OTOHA CBETa, HEOOXOAMMAs JUTsl BOSHUKHOBEeHHS (poToddekTa;

- MaKCUMallbHas YaCTOTa Vmax OTOHA CBETa, HEOOXOAMMAst JJIsl BOSHUKHOBEHUsI (poTOdhdeKTa;

- MUHUMAaJIbHAs JUTMHA BOJHBI Amin (POTOHA CBETA, HEOOXOAMMAs /ISl BOSHUKHOBEHUS (oTod(PdekTa;
- MakcUMabHast 3Heprus Nvmax GoToHa cBeTa, HeoOXoqUMast A5l BOSHUKHOBEHUs (hoTodddekTa.

3. B mporuecce noromeHns cBeTa B TBEPJOM TEJE BBITOIHAIOTCS:

- TOJIBKO 3aKOH COXPAHEHUS YHEPTUU;

- TOJIBKO 3aKOH COXPAHEHMS UMITYJIbCA;

- OJTHOBPEMEHHO U 3aKOH COXPAHEHUs YHEPTUH U 3aKOH COXPAHEHUS UMITYJIbCA;
- HY 3aKOH COXPaHEHUs DHEPTUH, HU 3aKOH COXPAHECHUS UMITYJIbCa.

4. BrlpaxkeHue, CBSI3BIBAIOIEE MEXIy CO00H MHTEHCHBHOCTH IMaJarolliero ceera |, HHTEHCHBHOCTb
nornonieHHoro ceera dl mpu mpoxoxkaeHuu JydoM myTd OX u koadduimMeHT mnoriomeHus o,
3aIUCBIBACTCS CIEIYIOLUM 00pa3oM:

- dl = In(aldx);

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

- dl = -aldx.

5. Onruueckas MHUPHHA 3aMPEIIEHHON 30HBI ITOIYITPOBOJIHHUKA HE 3aBUCHUT OT:
- TEMIIEPATyPBbI;

- IaBJICHMS,;

- JUIMHBI BOJIHBI I1a/IAI0IIETO CBETA;

- KOHIIEHTPALMKY HOCHUTENEH 3apsaa.

6. Ilomoca mornomieHusi, CBS3aHHas C HWOHM3AIMEN NPUMECHBIX ILIEHTPOB B IOJYIPOBOIHHKE,
OTHOCHUTEJIBHO MOJIOCHI COOCTBEHHOTO MOTJIOICHUS:



- C/IBUHYTA B CTOPOHY [UTMHHBIX BOJIH;
- CIBUHYTA B CTOPOHY KOPOTKHX BOJIH;

- COBITQJIACT C MOJIOCOW COOCTBEHHOTO MOTJIOICHUS,

- COOTBETCTBYET (POTOHAM C OOJIee BHICOKOM SHEPTHUEH.

7. Ilpy 5KCUTOHHOM IIOIVIOLEHUHU B TBEPJOM TeJIe BOSHUKAET CUCTEMA U3:

- CBOOOJIHOT'O JIEKTPOHA U HEIOJBM>KHOM JIBIPKH;

- CBOOOJJHOM JBIPKU M HETIOABUIKHOI'O JIEKTPOHA;

- CBA3aHHBIX MEX1y COOOH 3JIEKTPOHA U JIBIPKH, CIIOCOOHOM MepeMeIaThes 0 KpUCTaILLY;
- CBSI3aHHBIX MEXJIy COOOH 3JIEKTPOHA U IBIPKH, YIaCTBYIOIIUX B JIEKTPOIPOBOJHOCTH.

8. Ilpu moryomeHnu cBeTa CBOOOHBIMU HOCUTEIISIMU 3apsija;

- TOJILKO AJICKTPOHBI MOTYT MIEPEXOAUTH Ha 00Jiee BBICOKHE YPOBHHU B 30HE ITPOBOJIUMOCTH;

- TOJIBKO JIBIPKU MOTYT MEPEXOJAUTh Ha 00JIee BRICOKHE SHEPTeTUIECKIE YPOBHU B BaJICHTHOH 30HE;

- 00a THMa HOCHUTEJEH MOTyT MEpPexXoJuTh Ha 0ojiee BBHICOKHE HYHEPreTHUECKHUE YPOBHH 3a IPEeIIbl
CBOMX 30H;

- 00a TUma HOCHUTENEel MOTYT MepeXOoIuTh Ha Ooyiee BHICOKHE PHEPreTHUYECKHME YPOBHHM B Ipeenax
CBOHUX 30H.

9. IlornouieHue cBera KPUCTAIIMUECKON PELIETKOM CBSI3aHO C:

- C UI3BMEHEHHEM PHEepPruu KojJeOaHui aTOMOB KPUCTAJUTMUECKOM pelIeTKY;

- C pa3pbIBOM KOBAJICHTHBIX CBsI3eH MCXKAYy aTOMaMiu KpHCTaHHquCKOﬁ PCLICTKH,
- C MOHM3AIMEH IPUMECHBIX aTOMOB B KPUCTAILITUYECKON PEIETKE;

- ¢ "pazorpeBoM" EKTPOHHO-ABIPOYHOTO T'a3a B KPUCTAIUIMYECKOM peIIeTKe.

10. Ykaxurte HegepHoe yTBEPKICHUE:

- BHyTpeHHHH (0T03()h(PEKT B MOTYIPOBOTHUKAX CBSI3aH C TeHEepanreil CBOOOIHBIX HOCUTENEH 3apsaa;
- BHYTpeHHUH (OTOXP(PEKT B MONYNPOBOJHMKAX CBA3aH C 3MMCCUI 3JIEKTPOHOB 3a MPEAEibl
KpHUCTaJIa;

- BHyTpeHHUH (H0T03(h(PeKT B OTYIPOBOIHUKAX CBS3aH C BOBHUKHOBEHHEM (DOTOIIPOBOIUMOCTH;

- BHyTpeHHHH (HoT0d()h(PEeKT B MOTYITPOBOIHUKAX CBSA3aH C YMEHBIICHHEM YIEIBHOTO COMPOTHBIICHUS.

11. KBanTtoBslii BeIxon1 poTo3addexra B cayyae cOOCTBEHHOTO MOTJIOMIEHHUS IPY MOHOXPOMAaTHYECKOM
OCBEILEHUH - ITO:

- OTHOLLIEHHUE YUCJIa CTEHEPUPOBAHHBIX AJIEKTPOH-IBIPOYHBIX Hap K SHEPTUU MaaloluX (POTOHOB;

- OTHOLIEHHE 4YHCJIAa CTE€HEPUPOBAHHBIX JJIEKTPOH-ABIPOYHBIX MAp K JUIMHE BOJIHBI MAaJaroIIMX
($OTOHOB;

- OTHOILIEHHUE YKCIIa CTEHEPUPOBAHHBIX JIEKTPOH-IABIPOYHBIX Map K YACTOTE MaAaoIX (POTOHOB;

- OTHOLIEHHUE YUCJIa CTEHEPUPOBAHHBIX 3JIEKTPOH-IBIPOYHBIX Map K YUCITY MaJaronux GOTOHOB.

12. PeHaKCaHI/IH q)OTOHpOBOI[I/IMOCTI/I XapPaKTCPUZYCT TECPCXOAHBIC ITPOLECCHI ITOCJIC BKIKOUCHUA H
BBIKJIFOUCHUS OCBCUICHUA. Vxkaxunre HpaBI/IJ'II)HHﬁ BApHUAHT 3aBUCUMOCTHU H30BITOYHOU KOHIOCHTpAun
OT BPEMCHHU MOCJIC BKIIIOYCHHNA U BBIKJIFOUCHUSA CBCTA:



cBeT cset cset cset

13. BriusiHue moBepXHOCTHOM PeKOMOMHAIINH HA (POTONPOBOAUMOCTD OOJIBIIE:
- B uHGpaKkpacHO# 00JaCTH CIIEKTpPa;

- B BUJIUMOM 00JIaCTH CIIEKTPA;

- B yIIbTpauoIETOBOM 001aCTH CIIEKTPA,

- HE 3aBUCHT OT JJTUHBI BOJHBI ITAJJAFOIIET0 H3ITyICHHS.

14. BentunbHas $hoto-0/1C 3akmouaercs B:

- YBEJIMYEHUY KOHTAKTHOM PA3HOCTHU P-N Mepexojia MPHU OCBEICHUN;

- MOHM)KCHUU KOHTAKTHOW Pa3HOCTHU P-N mepexojia Mpu OCBELICHUH;

- YMEHBIIICHUH TIOTHOCTU TOKA OCHOBHBIX HOCUTEJICH 3apsiia uepe3 p-n nepexojia Mpu OCBEIICHUN;

- YMEHBIICHUHU TUIOTHOCTH TOKA HEOCHOBHBIX HOCHUTENEH 3apsijia uepe3 p-n nepexojia npu OCBEIICHUH.

15. ®oto-3/IC B monynpoBOAHUKAX He MOMHcem ObITh NCTIOIb30BaHA!

- B KAYECTBE UCTOYHHMKA YHEPTUU B (POTOAICKTPUUECKUX MPEOOPa30BaTEIISX;

- B gerekropax UK, Bunumoro u Y@ uznyuyenus;

- B JIETEKTOpaxX BBICOKOIHEPTETUUECKOTO HSJIEKTPOMAarHUTHOTO U3JIy4YeHHs] (PEHTI€HOBCKOE, Y-
U3ITyYeHue);

- B JIETEKTOpPaxX HU3KOPHEPTETUIECKOTO IJIEKTPOMArHUTHOTO U3ITy4YeHHs (paguoauana3oH).

Tema: Tennosvie ceolicmea meepovix mei.

1. AToMBI (MOJIEKYJIBI, HOHBI) B TBEPJIOM TEJE:

- HAXOMATCS B y3J1aX KPUCTAIUTMYECKOM PEIIETKH U HETIOIBUKHBI;

- HAXOMATCS B y3JIaX KPUCTAJUTMUECKON PEIIeTKU M COBEPIIAOT KOJIeOaHUsI OKOJIO MOJOKEHHS CBOETO
paBHOBECHS;

- HETIPEPBIBHO MepeMenaroTcs (epecKakuBaroT) U3 OJHOTO MOJIOKEHUS PAaBHOBECHUS B IPYTOE;

- HAXOJATCSl B COCTOSTHUHM XaOTHYECKOTO TEIJIOBOTO JIBHXKCHHS.

2. Konebanue, BO3HHKINIEE Yy OJHOW YaCTHIIbI, HEMEJIEHHO TMEPENaeTCsi COCEHUM YacTHUIlaM, U B
KpHUCTae Bo30ykK/1aeTcsl KOJJIEKTUBHOE JIBI)KEHUE H3-3a!

- CHJI DJIEKTPOCTAaTUUECKOTO B3aUMOJICHCTBUS,

- CHJI MEKaTOMHOT'O B3aUMOJICHCTBHS,

- CHJI DJICKTPOMArHUTHOTO B3aUMOJICHCTBUS;

- CWJI TPaBUTAIMOHHOTO B3aUMOJEHCTBUS.

3. HopMmanbHble KoJie0aHus KPUCTATUIMYECKOW PEIIETKH — 3TO:

- BUOpaIMsi TBEPJIOTO Teja C OMPEIeIEHHON YacTOTOM;

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

- ABMXKCHUC OTACJIIBbHBIX YaCTUIl B BUJIC COBOKYITHOCTH CUHYCOUAAJIBHBIX BOJIH,

- KOJJIEKTUBHOE JIBM>)KEHHE YaCTHUIl B BUJI€ COBOKYITHOCTH CUHYCOUJAIbHBIX BOJIH.

4. B konebatenbHOU cucteMe, cocTosmieil 3 N aTomoB, 00nanaromux TpeMs CTENEHSIMH CBOOOBI
Ka)KJIbIH, MOYKHO BO30Y/IUTh:
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- 3N HOpMaJIBHBIX KOJICOaHMIA;
- 3N HopmaneHBIX KONEGaHMIL;
- N® HopManBbHBIX KOJIe6aHMIA;
- 33N yopmanpHbIX KONEOAHMIA.

5. OgHOoMepHast MOZIEIb TBEPJIOTO TEIA — ATO:

- TUHEITHAas 1IeT10YKa aTOMOB, HaXO/ISIINXCS HA PACCTOSIHUM @ IPYT OT ApYyTa;

- MOHOATOMHAsl INIOCKOCTb, COCTOSIIAS U3 SIEMEHTAPHBIX S4YEEK IUIOMAABIO
- WJieaJIbHAs MPOCTPAHCTBEHHAS KPUCTAIIINYECKAsl PEIIeTKa;

- peasibHast MPOCTPAHCTBEHHASI KPUCTAITMYECKAs PelIeTKa ¢ Ae(exTamu.

6. JIuneiinas nenouka coctouT U3 N aTromMoB, HAXOASILMXCS HA PAacCTOSHUU @ ApYr OoT apyra. llpu
9TOM MaKCHMaJjbHasl JIJIMHA BOJIHBI Amax PABHA:

- Zmax = (N+1)-a;

- Amax = N-a;

- Amax = 2N-a;

- Amax = 2(N‘1)°a.

7. JluneriHas OeIIo4YKa COCTOUT U3 N ATOMOB, HaXOAAIIUXCA Ha paCcCTOSAHUU a4 ApYyr OT Apyra. HpI/I
O9TOM MUHHUMAaJIbHAasA JJIMHA BOJIHBI Amin paBHa:

- min = Na/2;
- Amin = 28;
- Amin = &/2;
- Amin = aZ/N.

8. Jlmsa TBepABIX TEN C JUCKPETHOM CTPYKTypOHM HMEET MECTO SBJICHUE OuUchnepcuu, KOTOpoe
MIpeJICTaBIsIeT COOON:

- HE3aBHUCHUMOCTb CKOPOCTH PACTIPOCTPAHECHUS KOJI€OaHUM OT JJIMHBI BOJHBL

- 3aBUCUMOCTbH CKOPOCTH PaclpOCTpaHeHus KoieOaHUi OT ATUHBI BOJHBI;

- HE3aBUCUMOCTD YaCTOTHI KOJIEOaHUI OT JJIMHBI BOJIHBI,

- 3aBUCHUMOCTb YaCTOTHI KOJI€OAHUH OT JAJTUHBI BOJIHBI.

9. lucriepcuOHHAsl KpUBasi - 3TO:

- 3aBUCUMOCTb 4aCTOTHI KOJIEOaHUS @ OT MEKATOMHOTO PacCTOSHUS &;

- 3aBHCUMOCTb YaCTOThI KOJICOAHHUS (» OT BOTHOBOTO BEeKTOpa ( (IUTMHBI BOJHEI 4);

- 3aBUCUMOCTb JJIMHBI BOJHBI 4 OT ()a30BOI CKOPOCTHU V paclpOCTpaHEHUs KoJIeOaHui;
- 3aBUCUMOCTb JJINHBI BOJIHBI 4 OT BOJIHOBOT'O BEKTOpa (.

10. AxycTrueckue KojaeOaHuss MOKHO MPEACTaBHUTh KaK:

- HOpPMaJIbHBIC KoaeOaHust OI[HOMCpHOfI LECIMOYKH, COCTOANMX H3 aTOMOB JIBYX pPas3HbIX THIIOB,
KOTOPBIE COBEPILAIOT KOJICOaH!sI B IPOTUBOIIOJIOKHOM (hase;

- HOPMAJIBHBIC Kosie0anus O}IHOMGpHOﬁ OECIMOYKHN M3 OAMHAKOBBIX aTOMOB, KOTOPBIC COBCPIIAIOT
KOJIeOaHHsI B IPOTUBOIIOIOXKHOM (ase;

- HOpMaJIbHBIC Kojie0anus O}IHOMCpHOfI LEIMOYKH, COCTOANIMX H3 aTOMOB JIBYX pPasHbIX THIIOB,
KOTOpBIE COBEPILAIOT KOJeOaHus B OHOH (a3e;

- HOPMAJIBHBIC Kosie0anus O}IHOMGpHOﬁ OECIMOYKHN M3 OAMHAKOBBIX aTOMOB, KOTOPBIC COBCPIIAIOT
KosiebaHusl B OJJHOH (a3ze.

11. Ontrueckue KoneOaHusT MOXKHO MPEACTABUTH KaK:
- HOpMalnbHBIE KOJeOaHUs OJHOMEPHOM IIeTIOYKH, COCTOSIIMNX U3 aTOMOB JABYX pa3HBIX THUIIOB,
KOTOPBIE COBEPIAIOT KOJIEOAHUS B POTUBOMOJIOKHOU (paze;
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- HOpMaJbHbIC KOJICOAHUS OZHOMEPHOW MEMOYKH M3 OJMHAKOBBIX AaTOMOB, KOTOPBIE COBEPIIAIOT
CUHXPOHHEBIE KOJICOaHHUS,

- HOpMaJbHBIE KOJIEOAHUS OJHOMEPHOM LEMOYKH, COCTOALIMX W3 aTOMOB JBYX pa3HBIX THIIOB,
KOTOPBIE COBEPIIAIOT KOJICOAHUs B OJJHOH (ase;

- HOpMaJbHbIC KOJICOAHUS OJXHOMEPHOW WLEMOYKH M3 OJMHAKOBBIX AaTOMOB, KOTOPBIE COBEPILAIOT
KoseOaHus B OJTHOM a3se.

12. Kaxmgoe w3 HOPMAIBHBIX KOJIICOAHHMHA PEIIETKH MOXET UMETh TOJIBKO JIHUCKPETHOE 3HAYCHUE
SHEPrUH, KOTOPOE Ha YacTOTE (@ PaBHA:

-En=m2)how,n=0,1, 2, ... ;

-En=(N-12)hw,n=0,1, 2, ...,

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

-En=(@2n-Dhow,n=10,1, 2, ... .

13. MuHMMAaJbHAsT TOPIHUS DHEPTUH, KOTOPYI) MOJXKET TMOTJIOTUTh WM MCIYCTUTh pEIIeTKA IMPU
TEIUIOBBIX KOJICOAHUSX C YaCTOTOM , PaBHA:

- E =hol/kT;
- E = hwl/2KT;
-E =ho;
-E=hwl2.

14. ®onon - 310:

- MOPIUS MTOTSHIUATBHOM SHEPTHH B3aUMOICHCTBUS YaCTHUIl B KPUCTAJLUTMIECKON pEeIIeTKE;
- IOpUMS KUNHETUYECKOW SHEPTUM YaCTULIBI B y3J1€ KPUCTAININYECKON PEIIETKHY;

- KBaHT SHEPTHH JIEKTPOMArHUTHBIX KOJICOAHUH KPUCTAIUTMYECKON PEIIETKH,

- KBAHT DHEPIUHU TEIUIOBBIX KOJIEOAaHUM KPUCTAINIMYECKON PELLETKH.

15. Pacnipenenenue (GOHOHOB MO YHEPTHUSIM ONUCHIBAETCS (PYHKLIHEH:
- MakcBenna-bonbiiMana;

- ®epmu-/lupaka;

- boze-DiiHmTeliHa;

- [IIpennnrepa.

Tema: Sppexm Xonna:

1. DddexT Xoma OTHOCUTCS:

- K KOHTaKTHBIM SIBJICHUSIM;

- K TAJIbBAHOMAarHUTHBIM SBJICHUSM,
- K TEPMODJICKTPUUECKUM SBIICHUSIM;
- K (OTORJIEKTPUUECKHUM SIBIICHUSIM.

2. D¢ dext Xoma 3aKITH0YACTCS:

- B Bo3HuMKHOBeHUH JJIC mpu mpormyckaHum 4epe3 oOpasel] MepeMEeHHOr0 JIEKTPUYECKOrO TOKa B
OTCYTCTBHMEC BHCHIHCTO MAarHuTHOI'O ITOJIA;

- B BO3HUKHOBEHHMHM JONOJHUTENbHOH DJIC B HampaBlieHHMHM BHEIIHETO AJIEKTPUYECKOTO MOJS TPH
BO3/ICHCTBUU Ha 00pa3ell MepeMEHHOT0 MAarHUTHOTO TIOJIS;

- B Bo3HMKHOBeHHH DJIC B HampaBieHUH, NMEPHEHIUKYIIPHOM TOKY, TPU TOMEUICHUH 00paslia B
MOMEePEYHOe MarHUTHOE T0JIE;

- B Bo3HuKHOBeHMH JJIC B 1iemu, cOCTOSIIEH M3 JBYX Pa3IMYHBIX TBEPIBIX TeJ, MPH HATHYUH
Pa3HOCTH TEMIIepaTyp CIiacs.



3. Ykaxwute Hanpasienne DJ[C Xoia B mOJIynpoBOIHUKE N-THUTIA:

4. Yxaxurte Hanpaienne 3/]C Xoia B HOJIyNIpOBOJHUKE P-THUIIA:

5. Ykaxwure Hanpasienue IJC Xoia B COOCTBEHHOM MOJTYTPOBOAHUKE:
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6. Bemmunna 3J1C Xosia B KOHKpETHOM 00pa3iie NOJyNpOBOIHUKA ONPEEIIAeTCs:
- IMHAMHUYECKUM paBHOBecHeM cHiIbl JIopeHna u cuiisl AMmepa;
- TMHAMUYECKUM paBHOBecHeM cuiibl Jlopenna u cuisl Kynona;
- IMHAMHYECKUM paBHOBECHEM CHIIBI JIOpEHIIa U CHIIBI 3€pKAIBHOTO H300paKeHHS;

- IMHAMHWYC€CKHUM PAaBHOBCCHEM CHUJIbI HopeHua W CHUJIblI BHCHIHETO MAarHuTHOI'O I10JIA.

7. Yxaxute Gopmyny s kodddunrenta Xosuia B COOCTBEHHOM IMOYITPOBOIHHKE:

'RX

R, =-Alen;
R, =Alep;
:A.M'
eni Hp+l’ln ’
A pu;-nu

X

e (pu,+p,)?

8. Koappunuent «A» B popmyie it koapdunmenta Xoia (CMOTpU BOIPOC 7) yUUTHIBAET:

- IpeiQoBYyIO MOJIBUKHOCTh HOCUTEJNIEH BO BHEILIHEM 3JIEKTPHUUECKOM II0JIE;
- pas3yin4yue B MOABUKHOCTH DJIEKTPOHOB U JIBIPOK;

- paccestHle HOCUTENEeH 3apsi/ia Ha TEMJIOBBIX KOJEOAHUSIX PEeIIETKH (MOHU3UPOBAHHBIX IPUMECSIX);
- TEMIIepaTypHYIO 3aBUCUMOCTb KO3 duineHTa XoJsuia.

9. YkaxuTte rpaduk TemrepaTrypHoOi 3aBUCUMOCTH Kod(uirenta Xoa B MOJyIPOBOJAHUKE N-TUIMA:
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In|Rx| In|Rx|
|l
|
1T 1/T
In|Rx| In|Rx|
A
L
L
1/T /7

10. Ykaxute rpaduk TemmepaTypHOU 3aBHUCHUMOCTH Kod(duimenta Xojuia B MOTYIPOBOAHHUKE -

THUIA:
In|Rx| In|Rx|
|
1
1T 1/T
In|Rx| In|Rx|
A
L
L
1/T 17

11. Yro Henb3s onpenenuTh ¢ HOMOIIbI0 3 dekTa Xosia:

- KOHLIEHTPALIMIO HOCUTENEN 3apsiia B MOJYIPOBOIHUKE;

- UHAYKIMIO MarHUTHOTO TOJIS;

- IIMPUHY 3aIPELEHHON 30HBI MTOJIYIPOBOIHUKA;

- SHEPTUI0 aKTUBAIIMU TNTyOOKUX YPOBHEH B MOIYIPOBOJIHUKE.

Cnucok munogvlx KOHMPOJIbHBIX 60NPOCOE IKIAMEHY NO OUCUUNIUHE:
Knaccugukaius KOHIeHCUPOBAaHHBIX CpeJ] (MAaTepHalloB) IO arperaTHOMY COCTOSIHUIO.
Knaccudukamnms KoHACHCUPOBAHHBIX Cpel (MAaTepHAIIOB) TIO CTPYKTYPE.

OCHOBHBIE TUITBI XUMHUYECKHX CBSI3€H B KOHJICHCUPOBAHHBIX Cpefiax (MaTepuanax).
Krnaccudukanus KOHAEHCUPOBaHHBIX cpejl (MaTepuaioB) MO AIEKTPUUECKUM CBOMCTBAM.
JM3IeKTpUKU. DNEKTPOIPOBOIHOCTD TUIEKTPUKOB.

[TonynpoBoAHUKH. DIEKTPOIIPOBOJHOCT MOTYTPOBOIHUKOB.

CBsI3p  DJIEKTPUYECKUX CBOMCTB C THUIIOM CTPYKTYpbl ¥ BHAOM XHMHUYECKOH CBSI3U B
KOHJICHCUPOBAHHBIX cpeax (MaTepHaiax).

8. OcHOBHBIE CBOWCTBA U TapaMeTPbl MOHOKpHCTAIIOB. [IpocThie pemieTk.

9. OcHOBHBIE CBOWCTBA M TapaMeTPbl MOHOKPHUCTAIIIOB. PemeTku ¢ 6a3ucom.

NogakrowhE
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10. Meton kpucramuiorpaguiaecKkoro HHANIUPOBaHMS. MIHAEKCHI y3JI0B, HAITPaBICHUH U TUIOCKOCTEH.
11. Tedextsr MoHOKpHCcTAIOB. JledekTsl mo @penkento u no HlorTku.

12. JledpexTs MOHOKpUCTAILIOB. JInHEHHbIE TeQEKTHI.

13. ledexTsr MoHOKpHCTAIIOB. [loBepXHOCTHBIE 1€()EKTHI.

14. OcHoOBHBIE OCOOCHHOCTH W NPUHITUIIBI KBAHTOBOW MexaHWKH. Bosnbl ne bpoinsa. @opmyna as
SHEPrUU U JUIMHBI BOJIHBI.

15. OcHOBHBIE OCOOEHHOCTH U MPUHIUIIBI KBAHTOBOM MeXaHUKU. COOTHOIIEHHE HEONPEAeICHHOCTEH
Ieiizendepra.

16. CpoiictBa BONHOBOW GyHKIMM MUKpodacTuipl. [Ipumenenune ypaBHeHus Illpenunrepa k
OIHMCAaHUIO JBUKEHUS CBOOOIHOM MUKpPOYACTHUIIbl. 3aKOH JUCIIEPCUU.

17. CsoiicTBa BOHOBOH (pyHKIIMM MUKpoUyacTUIbl. KBaHTOBBIE YnCIIa 3JIEKTPOHA.

18. DnemeHTsl 30HHOM Teopun TBepaoro tena. OOpa3oBaHHE pa3pEMICHHBIX M 3aNpPEIIEHHBIX
SHEPreTUYECKUX 30H TBEPIOro Tena.

19. DddexTrBHAT Macca MUKPOYACTHIIBL.

20. BbIpokJeHHbIE U HEBBIPOXKJCHHbIE KOJICKTUBBI MUKpoUacTUll. DyHKIMM pacipeseseHus.

21. BuIpoXIcHHBIE W HEBBIPOXKICHHBIC KOJUIGKTHBBI MHUKpodacTull. O6oOmeHHas (yHKIUs
pacripeieneHusl.

22. HeBbIpoXkIeHHBIE TOIYNPOBOIHUKK. Pacyer paBHOBECHOW KOHIICHTPALMH HOCHUTENEH 3apsga B
COOCTBEHHBIX MOJIyIPOBOAHUKAX.

23. HeBbIpoxkeHHBIC TOJTYIPOBOIHUKU. Pacuer paBHOBECHOW KOHIICHTPALMU HOCHUTENEH 3apsia B
JIOHOPHBIX ITOJTYIIPOBO/IHUKAX.

24. HeBbIpoXIeHHBIC TOJIYIPOBOIHUKU. Pacuer paBHOBECHOW KOHIICHTPALMU HOCHUTENCH 3apsia B
aKIENTOPHBIX MOJIYIPOBOAHUKAX.

25. CoOcTBeHHBIE MOTYTPOBOAHUKH. DICKTPOHEHTPAITBHOCTD B TIOIYIPOBOTHHKAX.

26. JIOHOpHBIE MOJIYIPOBOAHUKH. DIEKTPOHEHTPAIILHOCTD B MOIYIPOBOJHUKAX.

27. AxuenTopHbIE MOTYNPOBOAHUKU. DIIEKTPOHEHTPAILHOCTH B MOTYTIPOBOAHUKAX.

28. KomneHcupoBaHHbIE [TOJYTIPOBOAHUKH. DIEKTPOHEHTPAIBHOCTD B MOIYIPOBOJHHUKAX.

29. OCHOBHBIC 1 HEOCHOBHBIC HOCHTEIH 3apsiia. 3aKOH JCHCTBYIONTUX Macc.

30. PaBHOBecHBIE M HEpAaBHOBECHBIE HOCUTEINH 3apsijia B MONynpoBogHuKax. KBazuyposuu depmu.

31. PaBHOBEeCHBIE W HEPABHOBECHBIE HOCHTEIHM 3apsjga B IMOJYNPOBOJAHHKAX. BpeMs KuU3HU
HEPABHOBECHBIX HOCUTEJEH.

32. Buasl pekoMOMHAIIMK HOCUTEIIEH 3apsa B OMYIIPOBOIHUKAX. BpeMst ®U3HM HOCHUTENEH 3apsa.
33. updysnonnoe ypaBHEHHE.

34. YpaBHeHue DWHIITEHHA.

35. TennoBble cBoiicTBa TBepAbIX Tel. [loHATHE O HOPMAaJbHBIX KOJIEOAHUSAX KPUCTAUTMYECKON
pemerku. [Tonstue o poHoHax.

36. Tepmoanexkrpuueckue siBieHus (3eebeka, [lenstee, ToMcoHa).

37. Dddexr Xomna.

38. MakcBeioBcKas peakcanus B HOJTyIPOBOJHUKAX M TUIEKTPUKAX.

39. JlebGaeBcKkast [yIMHA SKPAaHUPOBAHUSI.

40. KonrakTHble sBneHus. TepMoauHaMudeckas paboTa BbIXOa.

41. KonrakT 1Byx MeTaiioB. KoHTakTHast pa3HOCTH MOTEHIIMAJIOB.

42. KOHTaKT MeTaJl1 — MOJYIPOBOHHUK.

43. Dddext LloTTKH.

44. MexaHU3MBI IepeHoca 3apsiaa yepes oapbep.

45. JluonHas Teopus BHIIPSIMIICHHS HA KOHTAKTE METAJUT — IOJIYTPOBOTHUK.

46. Tuddy3noHHas TeopHs BHIIPSMICHHUS Ha KOHTAKTE METAJLI — MOJTYIPOBOIHUK.

47. bapbep Morra.

48. BnusHue riryOOKuX IeHTpoB Ha napameTpsl OI13.

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

51. BAX ToHKOTO p-n nepexona.
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52. 30HHBIE IHATPAMMEI p+-P, N+-N, p-i-n mepexoaoB. ['eTeponepexobl.

53. CpoiicTBa peaybHONW TMOBEPXHOCTH. I[IOBEpXHOCTHBIN 3apsii M €ro BIUSHUE Ha CBOWCTBA
IOJIyIIPOBOJIHUKA. BBICTpBIE M MEJIEHHBIE COCTOSTHUSL.

54. TloBepxHOCTHAs MPOBOAMMOCTb. D (HEKT MOJs.

55. IloneBbie TPAaH3UCTOPSI € P-N IEPEXOJOM U U30IMPOBAHHBIM 3aTBOPOM.

56. Bonbr-dapannsie xapakrepuctuk MIAII-CTpyKTyD.

57. OnTtuueckue M (OTOIIEKTPUYECKUE SBICHHUA B MOIYNPOBOJHHMKAX. DOTONPOBOAUMOCTh U
IIOTJIOLIEHUE CBETA B NOJYNPOBOAHUKAX. CHieKTpalibHasl KpUBas MOTJIOLIEHUS.

CocraBun
JOLIEHT Kadempsl
MHKPO- U HAHOAJICKTPOHUKH Mumyctun B.T'.

3aB. Kadeapoit MUKPO- U HAHOJJICKTPOHUKH
1.¢.-M.H., TOIICHT JIutBunos B.T.

Onepatop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

leopruesuy, 3aBeaytowmii kadeapoit MHIJ

COrNnACOBAHO ®reoy BO "PrPTY", PFPTY, JIutBuHos Bnagummp 18.07.25 17:21 (MSK) Mpocrtas noanuck




