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1. llesan ocBOeHMsI AMCHUIIJIMHbBI

I{enpro ocBOEHUS TUCIMILIAHBI «DHU3ndeckas KWHETUKA MTOIYITPOBOAHUKOBY SBIISAETCS:
dbopMupoBaHUE Y CTYIEHTOB CIIOCOOHOCTH K MPUMEHEHUIO anmnapara Gu3ndecKoid KUHETUKU IS
pELIEHMS aKTyaJIbHBIX HAyYHBIX 3a/1a4 MUKPO- U HAHODJIEKTPOHUKH.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMmbl

Jucuunnuaa «@Pu3nyeckass KHUHETHKA IOJYIPOBOAHUKOBY) OTHOCUTCA K 4YacTH,
dbopmupyemMoll y4acTHUKaMu 00pa3oBaTelbHBIX OTHOIICHWH broka 1 u sBiseTcs YacTbio,
dbopmupyemasi yuacTHUKaMu 00pa30BaTeIbHbIX OTHOILICHUH.

JlaHHas NHCUUIUIMHA WCIIOJb3YET 3HAHUA, IOJYYEHHbIC IPU HU3YYEHUU JUCLIMIUIMH
«®Du3rKa KOHJIEHCHUPOBAaHHOIO COCTOSHUS», «PHU3MKa MOJYyIPOBOJAHUKOB M HU3KOPa3MEpPHBIX
cucrem», « MUKpOJIEKTPOHUKAY.

Jucuunnuna «®Pusndeckas KMHETHUKA MOJYIPOBOJHHMKOB» CO3MAECT MPEANOCBHIIKH IS
Oonee TIyOOKOTO OCBOCHHS  MMOCHCAYIONIMX JAUCHUIUINH: «DU3MKa  JAUIICKTPUKOBY,
«HaHoTexHOJIOrNM B 3JIEKTPOHUKEY, «MEeTObl aHAIN3a TOBEPXHOCTUY.

3. [lnaHupyemble pe3yabTaThbl 00y4eHHs MO JMCHUIJIMHE, COOTHECEHHBbIE ¢ IVIAHNPYeMbIMHU
pe3yJibTaTaMH O0CBOCHHS 00pa30BaTe/IbHON NPOrPaMMbl

[Tporecc u3yueHus AUCUMIUIMHBI HarpaBieH Ha (OPMUPOBAHHE CIECAYIOIIUX IEMEHTOB
kommneTeHIi B coorBercTBuu ¢ ®I'OC BO, OOIl BO u nmpuoOpeTeHust Cleayronmx 3HaHUH,
YMEHH, HABBIKOB U (HMJIM) OMBITA JCSTEILHOCTH:



DopMmupyemast Nuaukarop 10CcTHKEHUS Ilepeyennb
KOMIIeTEeH sl KOMIIeTEH MU IUVIAHUPYEMBIX pe3yJIbTaTOB
(kox u (xkox u popmyIHpPOBKA) o0yueHust
¢opmyIHpoBKa)

IIpodeccnonanbHbIe KOMIIETCHUUH

IIK-1. ['otoB
hopMyIUpoBaTh 1IN
Y 3a/1a44 HayYHBIX
HUCCIIeqOBaHU B
COOTBETCTBUH C
TEH/ICHIIUSIMH U
MEePCIEKTUBAMU
pa3BUTHS IEKTPOHUKU
U HAHOZJICKTPOHUKH, &
TaKKE CMEKHBIX
o0nacTell HayKu U
TEXHUKH,
CIIOCOOHOCTHIO
000CHOBaHHO
BBIOMPATH
TEOPETUYECCKHUE U
IKCMEPUMEHTAILHBIC
METOJIBI U CPENICTBA
peneHus
copMyTUPOBAHHBIX
3a7aq

NJ_IIK-1.1. 3naer
MIPUHIIMITEI TOCTPOCHUS U
(GYHKIIMOHUPOBAHUS
W3JIEIIUA MUKPO- U
HAHO3JIEKTPOHUKHU.

3HaTh:

- KHHETHYECKOE YpPaBHEHHE
BOJII:I_[MaHa JJI BHCKTpOHOB B
KpUCTAIIJIE B KBA3UKJIACCHYCCKOM

OpUOMMKEHUHN,  YCIOBUSL  €ro
MPUMEHUMOCTHU
- ypaBHeHue bonbimana B
MPUOSIIKEHU N BpEMEHHU
penakcanuy;
- KMHETUYECKYI0  TEOpHIO

CTAIlMOHAPHBIX SIBIICHUH TIepeHoca
B TMOJYNPOBOAHUKAX C MPOCTOU
30HHOH CTPYKTYpOU:
AIIEKTPONPOBOAHOCTb,
raJlbBAHOMAarHUTHBIE,
TEPMOAJIEKTPUYECKHE u
TEPMOMATrHUTHBIC SIBIICHUS;

- METOAUKY BBIUMCIICHUS
KHHETUYECKUX  KOA(PPUIIUEHTOB
JUIS  Ciiy4as. BBIPOXKJIEHHOTO U
HEBBIPOXKJEHHOTO  3JIEKTPOHHOTO
rasa;

- MeXaHU3MBbI ydera
KJIACCUYECKUX pa3MepHBIX
3¢dexToB B 3amavax MHKpPO- U
HAHOYJICKTPOHUKH.

N 1K-1.2.
OcyuiecTBisieT pacyeT
MpeIeTbHO-T0IYCTHMBIX U
NpeIeNbHBIX PEKUMOB
pabOTHI U3EIHI MUKPO- U
HAHOAJIEKTPOHUKH.

YMeTs:

- HaXOJUTh
HEPaBHOBECHOU
pacnpezeneHus
HEBBIPOXKIEHHOTO
raza B cllydae
CUMMETPUYHOU
30HBI;

- CaMOCTOSITENIEHO
BBITIOJHSTD MIPOMEKYTOUHBIE
MaTeMaTH4eCcKue MpeoOpa3oBaHus
IpPU BBIUYMCICHUH KUHETHYECKHX
KO3 (UIIMEHTOB B MPUOIMIKEHUN
HEBBIPOXKJICHHOTO  AIIEKTPOHHOTO
rasa.

BUJT
byHKIIIH

TUISt
AIIEKTPOHHOTO
chepruecku-
SHEPreTUYECKOU




na_IK-1.3.
JleMOHCTpUpYET yMEHHE
BBIOOpA TEOPETHUYECKUX U
SKCIIEPUMEHTAJIbHBIX
METOZI0B UCCIIEJOBAHMUS
W3CJIHI MUKPO- U
HaHOAJIEKTPOHUKH.

Braners:
- MOHATUHHBIM aIapaTroM U

TEPMUHOJIOTHEHN B obmactu
KUHETUYECKOMN TEOpUHU
MOy TIPOBOHHUKOB;

- METOJlaMl KMHETHYECKOTO
ONMCaHUs ABJICHUU [IEPEHOCA;

- HaBbIKAMU pacueta
KMHETHYECKUX KOA(PPHUIMEHTOB B
IPOCTEUIINX CTallMOHAPHBIX
3a/auax, MPUOMKCHHON OIEHKU
nopsiaka (pU3NYECKUX BEIUYMH;

- HaBBIKAMU
CaMOCTOSITEIBHOW ~ paboOTBl €
MCTOYHUKAMH HH(OpMALIUH.




4. O0beM, CTPYKTYpa U cOoepPKaAHUE TUCHUILINHBI

OO6mmas Tpy10€MKOCTh AUCITUIUIMHBI COCTABIISET 2 3a4€THBIX CIWHULIBI, 72 aKaj.daca.

Ne Tembl (pa3aeJibl) Buabl yueOHbIX 3aHATHI, DopMbI TEKYIIETro
n/n AMCIUIJINHBI, BKJIKOYASl CAMOCTOSATEIbHYI0 KOHTPOJIA
HX cojlep:KaHue = padoTy CTYI1EeHTOB, ycneBaeMoCTH
$ M MX TPYI0EMKOCTh
= (B akaiIeMHYeCKHUX Yacax) dopma
© NPOMEKYTOIHOM
arrecTanuu
(no cemecmpam)
KontakTHas pabora
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CrartucThKa HOoCUTEIEH 3amanue I
1 |3apsima B MeTaiax u 2 | 2|2 4 CaMOCTOSITEIbHOU
MOJIYITPOBOTHUKAX paboThl
Kunernueckoe ypaBHeHue
2 |bonpumana s 21414 6 KonmoxBuym
AJIEKTPOHOB B KPHUCTAILIE
Kunernueckue mnpoueccsl 3amanue I
3 |(sBmenus mepenHoca) B| 2 | 8 | 8 2 10 CaMOCTOATEIIbHOM
MOJIYITPOBOTHUKAX paboThI
Pasmepubie 3 PekThI.
BLICOI?O‘I&CTO?‘I?&H 3ananue K
4 21414 2 11,7 CaMOCTOATEILHON
AIIEKTPOIIPOBOIHOCTh
9 paboTbI
TOHKOM MTPOBOJIOKH.
0,3 3auer
Bcero 18 | 18 4 103|317




Conep:xanue pa3iejaoB Iy CIHUILINHbBI

1. CrarucTika HocHTeJ el 3apsa B MOJYNPOBOAHMKAX U MeTal1ax.
1.1. Craructuka HOCUTENEH 3apsia B MOIYNPOBOJHUKAX U MeTailax. OyHKIUS pacrpeaeieHus
®epmu-/lupaka. CUIBHO BBIPOXKACHHBIN 3JEKTPOHHBIN ra3. HeBbIpOXKAEHHBIN 21EKTPOHHBIN Ta3.

2. Kunernueckoe ypaBHenne bosbuMaHa 1uisl 3J1eKTPOHOB B KpHCTAJLIE.

2.1. Kunernyeckoe ypaBHeHHME boibliMaHa Uil DJIEKTPOHOB B KpHUCTaJlIE. YpaBHEHHUE
Bonbumana B mpuONMKEHUU BPEMEHHU pellakCalliH. YCIOBHS NPUMEHHUMOCTH KHHETHYECKOTO
YPaBHEHHS.

2.1. HepaBHoBecHass (yHKIMS pacmpefeNeHust A 3JIEKTPOHOB MPOBOAMMOCTH B CiIydae
chepruIecKu-CHMMETPUYHOMN SHEPTeTUYECKON 30HBI.

3. Kunernueckne npouecchl (IBJICHHUSI IEPeH0Cca) B MOJIYIIPOBOHUKAX.

3.2. DAeKTpONPOBOIHOCTh HEBBIPOXKIEHHBIX MOJIYIPOBOJHUKOB C ITPOCTOM 30HHOU CTPYKTYpOH.
3aBUCUMOCTb IOABUKHOCTU HOCUTENEH 3apsia OT TEMIIEPATypBhl.

3.3. I'anbBaHOMAarHUTHBIE SIBIICHUS B HEBBIPOXACHHBIX IOJYIPOBOJHUKAX C IPOCTOM 30HHOMN
CTpykTypoil. DO¢ddexkr Xomma U MarHeTOCONPOTHBICHHE B MOJYMPOBOJHHKAX N-THIIA
IPOBOAMMOCTH U B IOJIYIIPOBOHUKAX CO CMEIIAHHBIM TUIIOM IPOBOAUMOCTH.

3.4. Dddexr Xomma U MarHETOCONPOTHBIEHHE B TOIYHPOBOAHUKAX CO CMEIIAHHBIM THUIIOM
IIPOBOJIUMOCTH.

3.4. TepMOMarHuTHbBIE SBJICHUS B HEBBIPOKIACHHBIX MOJYNPOBOAHUKAX C MPOCTOM 30HHOU
cTpykTypoil. Tepmoanexkrpoasmxkyias cuna. dpdexkr Tomcona u spdexr [enproe.

4. PazmepHubie 3pPexThl. BbicOKOYACTOTHAS 3JIEKTPONPOBOIHOCTH TOHKOM
HWJIMHAPHYECKOI NPOBOJIOKH.

4.1. BinnsgHue xapakrepa HNOBEPXHOCTHOIO DPACCESIHMS HOCHUTENEH 3apsia Ha KUHETUYECKUE
nporiecchl. PerieHne KMHETHYECKOro YpaBHEHUs € y4eTOM JU((PYy3HO-3€pKaIbHBIX TPAHUYHBIX
YCJIOBHH.

4.2. BbICOKOUACTOTHAs! MIEKTPONPOBOJHOCTh TOHKOW IMJIMHIAPUYECKON MPOBOJIOKH U3 MeTalIa
IPYU IPOU3BOJIBHOM COOTHOLIEHHH MEXAY AJIMHOM cBOOOAHOro mpoOera HocuTened 3apsana U
paanycoM IONEPEYHOI0 CEYEHMSI POBOJIOKH (PEILIEHNE KHHETUUECKOH 3a1a4H).

4.3 . BbICOKOUacCTOTHAs JIEKTPOIPOBOIHOCTh TOHKON LIMIMHAPUYECKON MPOBOJIOKH U3 MeTajia
B IIPOIOJIBHOM MAarHUTHOM IIOJIE.



5. O0pa3oBare/ibHbIe TEXHOJOTHH, B TOM YHCJI€ TEXHOJOIMHM FIEKTPOHHOIO O0y4YeHUsl H
AMCTAHIMOHHBbIE 00pa3oBaTe/ibHbIE TEXHOJOTHH, MCIHOJb3yeMble MPHU OCYLIEeCTBJICHUH
00pa3oBaTe/ILHOIO Mpollecca Mo AUCUUILINHE

B npouiecce 00yueHust HCMOIB3YIOTCS CIeAyIONINe 00pa30BaTeIbHbIE TEXHOIOTHH:

BBoaHasi Jeklufl —JaeT TMEpPBOE LIENOCTHOE TMPEACTaBICHUE O JUCLUMIUIMHE U
OpUEHTHUPYET CTyJAEHTa B CHCTEME W3Yy4YeHMsI JAHHOW MUCHUILTUHBL. CTyIeHTBI 3HAKOMSTCS C
HA3HA4YCHHWEM U 3aJjadaMH Kypca, ero poJbi0 U MECTOM B CHUCTEME YYEOHBIX TUCIUIUIMH U B
CUCTEME IOATOTOBKM B oM. Jlaercs kpaTkuil 0030p Kypca, UCTOPHS Pa3BUTHUS HAyKd U
MPAKTHKH, TOCTIKEHUS B 9TOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3JIarat0TCs MEePCIICKTUBHBIC
HampaBJIeHUs1 ucchaenoBanuii. Ha 3Toil  JeKIMM  BBICKA3bIBAIOTCS  METOAMYECKHE U
OpTraHHU3aIlMOHHBIE OCOOCHHOCTH pabdOThl B paMKax JTaHHOW JWCHUIUIMHBI, a TaKXKe JaeTcs
aHaJM3 PEKOMEHIYEeMOH yu4eOHO-METOIUYECKOMN JIUTEPaTyPHI.

AxageMuyecKkasi JJeKIUs (WIH JIEKIUs 00IIero Kypca) — MocaeI0BaTeIbHOE U3JI0KEHHE
Marepuasa, OCylIeCTBIIEMOe IPEUMYIIIECTBEHHO B BUJIE MOHOJIOTa Mpenoaasarens. TpeboBaHus
K aKaJIeMUYECKOM JICKIIMH: COBPEMEHHBIN HAYYHBI YPOBEHb U HACBIIIEHHAS WH()OPMATUBHOCTb,
yOeauTenpHas apryMeHTalusi, JOCTYNHas U TOHSTHAs pedb, YeTKas CTPYKTypa U JIOTHKa,
HAJIM4YUe IPKUX IPUMEPOB, HAYUHBIX JI0KA3aTeNIbCTB, 000CHOBAaHUM, (DaKTOB.

IIpakTnyeckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUN H
HAaBBIKOB M 3aKPEIICHUIO MOJYyUYEHHBIX Ha JIEKIIMHY 3HAHUH.

Koncynbranmum — TpynmoBble 3aHATHS, HAa KOTOPBIX [0 TPOCKOE CTYAEHTOB
JOTIOTHUTEIHHO PACCMAaTPUBAIOTCS HanOOJee CIOKHBIE MOMEHTHI, a TaK)Ke JTAIOTCS OTBETHI HA
BOMPOCHI CTYJICHTOB MO U3yYaeMbIM pa3ziesiaM.

66. IlepeyeHb JMIEH3MOHHOTO M (MJM) CBOOOJAHO PaCHPOCTPAHSAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, HCMOJb3yeMOro TMpPH OCYIIECTBJICHUH 00pPa30BATEJbHOr0 Mpomecca o
AUCHUTLIIUHE

B npormecce ocymiecTBieHHss  00pa3oBaTENLHOTO — Mpollecca MO  JTUCIMILIMHE
UCTIOJTB3YFOTCS:

st (GOPMHUPOBAHUST MATEPUAJIOB I TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEIACHUS
MPOMEKYTOYHOW aTTeCTaluu, i (POPMUPOBAHUS METOAMYECKUX MAaTEPHAIIOB IO TUCITUILINHE:

- mporpammsl Microsoft Office;

- m3naressckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpEeMEHHBIX NPO(ECCHOHAJBHBIX 0a3 MaHHBIX M HH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIO0JIb3YeMbIX IIPH OCYLIECTBJICHHH 00pa30BaTeJbHOIO Npouecca 1no
AMCUMILINHE (TPH He00XOAMMOCTH)

B npomecce ocymecTBieHuss 00pa3oBaTENBHOrO — Mpolecca IO JTUCIHILIMHE
UCTIOJIB3YIOTCSL:

aBTOMaTU3WpoOBaHHas  OubOnmoreuHo-uHopmarmonHass  cucreMa  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHp OCHOBHOH W [ONMOJHHUTEJLHOH Y4eOHOH JIMTepaTypbl, pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «MHTepHeT» (IpU He0OXOAMMOCTH),
PEeKOMEeH/1yeMbIX /151 0CBOCHUS TUCHHUIINHBI

a) OCHOBHAs JIUTepaTypa:
1. Ky3nenoBa M. A. OCHOBbI KHMHETHYECKOW TEOPHUM MOIYNPOBOJHUKOB. Spocmasis.: SApl'Y.
2015. http://www.lib.uniyar.ac.ru/edocs/iuni/20150701.pdf (3mekTponHBII pycypc)




2. ®usmka TBepAoro Tema: ydeOHoe mocobue moxa pen. Pymoro A.C., IlpokasnukoBa A.B.
SApocnasins.: Apl'Y, 20009.

0) 1OMOJIHUTEIbHAA JIUTEepaTypa
1. ITanumosa K. B. ®uzuka nomynpoBogHukoB. M.: DHeproaromusaar, 1985.
2. bonu-bpyesuu B. JI., Kanamnukos C. I. ®usuka noxynposoaHukos. M.: Hayka, 1990.

9. MarepuaibHO-TeXHMYECKasl 0a3a, He0OXoAMMasi VISl OCYLIEeCTBJIEHUsI 00Pa30BaATEIbHOIO
npouecca no JMCUUNJIHHE

- yueOHbIe ayIMTOPUU AJISl IPOBEACHUS 3aHITUI JIEKIIUOHHOTO THIIA;
- yueOHBIC ayTMTOPUU JJIsl TIPOBEACHUS TPYIIOBBIX U WHAUBUIYAIbHBIX KOHCYIBTAIINN;
- yueOHbIe ayIMTOPUU JJIsl IPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH;
- IOMEIICHUS JJISi CAMOCTOSITENIbHON PabOThI;
- IOMEILEHUs U1 XpaHEeHUs U MPOPUIAKTUYECKOTO 00CTYKUBAHUS TEXHUUECKUX CPEIICTB
oOyueHwus.

CriennanabHble TOMEIICHHS YKOMITJIEKTOBAaHbI CPEICTBAMU O0YUYEHHUSI, CITyKAIUMU JJIs1
npeaocTaBIeHus yueOHOH nHpOpMaIK OONbIION ayAUTOPHH.

[Tomemenuss st CaMOCTOSATENBHOM PabOThl OOYYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOM
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUCHHUS K ceTH «VIHTepHeT» M obecreueHueM J0CTyna K
ANIEKTPOHHOU MH(OpMaIImoHHO-00pa3oBareabHOM cpeae Spl'Y.

ABTOD:

CTapIIuil mpenoaaBarensb Kadeapbl MUKPOIIIEKTPOHUK
u obmert Gu3uKH , KaHAUIAT §.-M.H. Pomanos J[.H.




Ipuioxkenue Nel k paGodeit nporpaMmMe TUCHHUILIHHBI
«Pu3nyecKkasi KHHETHUKA MOJIyIIPOBOIHUKOB))

DoH/1 OLICHOYHBIX CPEACTB
AJISl IPOBEICHHSA TEKYILEero KOHTPOJIsA yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAlMU CTYIeHTOB
10 JMCUHUIIHHE

1. TunoBbie KOHTPOJIbHBIC 3aJaHUS WJINX HHBIC MaTE€pHaAJbI,
HCMOJb3YEMbI€ B NMPOLE€CCE TEKYLICIr0 KOHTPOJIA YCII€EBAEMOCTH

3agaHus 17151 CAMOCTOATEJIbHOI padoThI
(OanHble 3a0anus BLINOIHAIOMCI CIMYOEHMOM CAMOCMOAMENbHO U NPenooasamenem 6

00s13amenbHOM NOpsAoKe Nposepsamcs, npogepka cghopmuposannocmu I1K-1, unouxkamopul
] TIK-1.1, 1] 1IK-1.2, U] 1IK-1.3)

3ananus mo teme Ne 1 «CrarucTuka HoOCUTeIel 3apsiia B MeTAJJIaX U MOJYIPOBOAHUKAX):
1. 3anucare dynHkiuio pacnpenenerus Gepmu-/upaka, TOCTPOUTH CXEMAaTHIECKH €€
rpaduk B cirydae HU3KUX Temneparyp (7 — 0) U B cilydae MpOU3BOIbHBIX
temmneparyp (7> 0). Haiitu npousBonnyio ¢pynkimuu @epmu-/lupaka u n300pa3uthb
CXeMaTh4yecku ee rpaduK B yKa3aHHBIX BBIIIE CITydasX.
2. 3anucarb yCIOBHE CHIIBHOTO BBIPOXKIECHHOTO 3JIEKTPOHHOTO ra3a. HaiiTu BbipaskeHue
JUISl XUMHYECKOTO MTOTEHIMaa MPU YCIOBUH CHIIBHOTO BBIPOXKICHMS.
3. 3amnmMcarb yclIOBHE HEBBIPOXKICHHOTO AJIEKTPOHHOTO ra3a. HailTu BeipaxkeHue aJis
XUMHYECKOTO MOTEHIIMAJIA JUIsl HEBBIPOXKIEHHOTO JIEKTPOHHOTO Tasa.
IIpumepHbIe BONPOCHI 115 NPOBeIeHUs KOJIJIOKBUYMA N0 TeMam 1 u 2.
1. ®yukuus pacupenenenuss Gepmu-/upaka.
2. [MpubnrkeHue CUIILHO BRIPOXKIEHHOTO AIEKTPOHHOTO Ta3a.
3. [IpubnmxeHne HEBBIPOKICHHOTO AEKTPOHHOTO Ta3a.
4. XuUMUYECKUM MOTEHIMAT B CIy4asX CHJIbHO BBIPOKIEHHOTO M HEBBIPOKIECHHOTO
3JIEKTPOHHOTIO ra3a.
5. BbIBOA KMHETHYECKOTO YpaBHEHUs bosibliMaHa i1 2JIEKTPOHOB B KPUCTAJLIE.
6. ®U3NUECKUI CMBICH OTAEIBHBIX WICHOB YpaBHEHUs bosbiMaHa.
6. YpaBHeHue bonbiiMana B mpuOIMKeHNH BpeMeHU peakcaru. CMBICT BpeMeH!
penakcanum.
7. MexaHu3Mbl paccesHMsl HOCUTEIIEH 3apsiia B KpUCTaJLIE.
8. [Ipumep BBIUMCIICHUSI BPEMEHU PEIaKCaIUU.
9. YcnoBus npuMEHMMOCTH ypaBHeHU bolbiiMaHa.
10. HepaBHoBecHast (pyHKIIMS pacrpeneieHusl i HEBBIPOKIACHHOTO JJIEKTPOHHOIO Ta3a B
ciydae c(hepruIeCcKu-CUMMETPUIHON SHEPTETUUECKON 30HBI.

3ananusgs mno Teme Ne3 «KuHerHyeckue mpomecchl (fiBJeHMSl IepeHoca) B
MOJIYIPOBOAHUKAX»:

1. OnpenenuTh BUA HEPABHOBECHOM (YHKIIMH paclpepesieHus sl SIEKTPOHOB POBOJUMOCTH
IIPY MaJIbIX OTKJIOHEHHUSAX OT COCTOSIHUSI paBHOBECHS JIJIs1 HEBBIPOXKACHHOI'O AIEKTPOHHOIO ra3a
ciydae c(heprudecKr —CHMMETPUYHON YHEPTETUISCKOM 30HBI.

2. IlomyunTh BbIpaxkeHHe I MJIOTHOCTH IEKTPUUYECKOTO TOKA B HEBBIPOKICHHOM
MOJTYTPOBOJHUKE N-TUIA MPOBOAUMOCTH C MPOCTOM 30HHON CTPYKTYpOU NMPU HATHYUHI
rpaJueHTa TEMIIEpPaTyphl, MEKTPUIECKOIO U MATHUTHOTO TIOJIEH.

3. [TomyunTh BbIpa)XeHUS JJIs AEKTPOIPOBOJHOCTH U NOJBUKHOCTH HOCUTENEH 3apsaa B
HEBBIPOXKICHHOM IIOJIYIIPOBOJHUKE N-TUIIA IIPOBOAUMOCTH € IIPOCTON 30HHOM CTPYKTYPOM IpU
paccesiHUuM JIEKTPOHOB HAa aKyCTHUECKHX KOJIEOAHUSX B aTOMHOM IOJTYIIPOBOJIHUKE.



4. [TonyuuTh BBIpaXEHUSI IS HIIEKTPOIIPOBOJHOCTH M MOJABUKHOCTH HOCUTENIEH 3apsiia B
HEBBIPOXKICHHOM IIOJIYIIPOBOJHUKE N-TUIIA IIPOBOAUMOCTH € IIPOCTON 30HHOM CTPYKTYPOMU IpU
paccessHUM 3JEKTPOHOB HA HOHAX MPHUMECH.

5. IonyuuTh BbIpaXKeHUsI 1151 SJIEKTPOIPOBOJHOCTH M MOJABUKHOCTH HOCUTENIEH 3apsiia B
HEBBIPOXKJACHHOM IOJIYIIPOBOJHUKE N-THUIA POBOJIUMOCTH € TPOCTON 30HHOM CTPYKTYPOU Mpu
paccesTHUM JEKTPOHOB HA ONTHYECKHUX KOJEOAHUAX B HOHHBIX KPUCTAILIAX.

6. Haiiti moctosiHHyt0 XoJ1la B TPUMECHBIX MOJIYNPOBOIHUKAX B CIydae CJ1a0oro MarHMTHOTO
MOJISL IPU CTENEHHOM 3aBUCUMOCTH BPEMEHH PENaKCALMK OT YHEPTUH.

7. HaiitTn noctosHHy10 XO0Jla B MPUMECHBIX MOJYIMPOBOJIHUKAX B CIy4ae CHJIbHOTO MarHUTHOTO
MOJISL IPU CTENIEHHOM 3aBUCUMOCTH BPEMEHH PENaKCALMK OT SHEPTUH.

8. Haiiti MmaraeToconpoTHBIIEHHE B TPUMECHBIX MOJYITPOBOJHUKAX B CIIydyae ciiaboro
MarHUTHOTO TOJIs IPU CTETIEHHOW 3aBUCMMOCTH BPEMEHHU PEJIaKCalliy OT SHEPIHUH.

9. HalilTu MarHeToCONpOTUBIEHUE B NPHUMECHBIX MOJYNPOBOJHUKAX B CIydae CHIJIBHOTO
MarHUTHOTO TOJIs IPU CTETIEHHOW 3aBUCMMOCTH BPEMEHHU PEJIaKCalliy OT SHEPIHH.

10. Haiitu nuddepeHnmanbHy0 TEPMOIC COOCTBEHHOTO MOTYTPOBOIHUKA C MPCTON 30HHOM

CTPYKTYPOM.

3aganus no teme Ne 4 «PasmepHbie 3¢pdexTbl. BoicokouacTOTHAsI 3JIEKTPONPOBOIHOCTD
TOHKOI MPOBOJOKH»:

1. Haiitu Buj HepaBHOBEeCHOW (YHKIMM pacmpeneneHuss B 3ajJade O BBICOKOYACTOTHOM
MPOBOJIMMOCTH TOHKOW IWJIMHJPUYECKON MPOBOJIOKH M3 MeTaia A AU(Qy3HO-3epKalIbHbBIX
IPaHUYHBIX yciaoBul Dykca.

2. Paccudrarh IUIOTHOCTP TOKa B 3aJa4€ O BBICOKOYACTOTHON MPOBOAMMOCTA TOHKOM
LWIMHPUYECKON TPOBOJIOKH U3 METaJLIA.

3. Paccumrarp Oe3pasMepHyI0 HWHTETPAIbHYIO TPOBOAMMOCTh TOHKOW IMIJIMHIPUYCCKOM
IIPOBOJIOKU U3 METaIA.

4. PaccuuTaTh BO CKOJBKO pa3 OTIMYAETCS JMJs CTAallMOHApHOro ciyyas Oe3pa3MepHas
IPOBOAMMOCTh TOHKOW MPOBOJOKH, paguyc KoTopoil B 10 pa3 MeHbIE AIUHBI CBOOOIHOTO
npo0era 3JMEeKTPOHOB, MONTYYEHHAss KHHETHYECKUM METOJOM, OT 0e3pa3MepHO MPOBOJUMOCTH,
paccuntanHoi o ¢popmyie pyne (6e3 yuera moBEpXHOCTHOTO PACCESIHUS IIEKTPOHOB).

5. PaccuuTarh BO CKOJBKO pa3 OTIAMYAETCA JJs CTAallMOHApHOro ciyyas Oe3pa3MepHas
IPOBOAMMOCTh TOHKOW MPOBOJOKH, paguyc KoTopoil B 10 pa3 MeHbIE AIUHBI CBOOOIHOTO
nmpoOera 3JeKTPOHOB, I ciaydas AUGOY3HOTO M 3EPKATBHOTO OTPAKEHHUS AIIEKTPOHOB OT
IIOBEPXHOCTU IIPOBOJIOKHU.

6. PaccuntaTh BO CKOJBKO pa3 OTIMYAETCA JJs CTAllMOHApHOro ciyyas Oe3pa3MepHas
IIPOBOJIMMOCTb TOHKOM TIIPOBOJIOKM B CIIy4ae 3€pPKaJbHOIO OTPAXKEHHSI IEKTPOHOB OT
MOBEPXHOCTHU AJIS IPOBOJIOK, PAANYChl KOTOPBIX paBHBI U B 10 pa3 MeHbIIE IMHBI CBOOOJHOTO
AIIEKTPOHOB.

1.2 Cnincox BONPOCOB M (MJIN) 3aJaHMI VI IPOBEACHUS NIPOMEKYTOYHOM aTTeCTAlluN

IIpomescymounas ammecmayus no OUCYUNIUHE NPOBOOUMCS 8 hopme 3auema.
B kauecmee 3a0anuil na 3auem 8bIHOCAMCI 80ONPOCHL, KOMOpble OblLIU pazoopamsl Ha
JIEKYUOHHBIX U npakmuyeckux 3ausamusax. Ilposepka cgpopmuposannocmu I1K-1, unouxamopwi
/] TIK-1.1, 1] TIK-1.2, U] 1IK-1.3

1. [InoTHOCTH TOKA, OOYCIIOBICHHAs HEPABHOBECHBIMU HOCUTEIISIMU 3apsijia.

2. DNeKTpOnpOBOJHOCTb HEBBIPOKIACHHBIX IOJIYNPOBOJAHUKOB C IPOCTOM 30HHOM
CTPYKTYpOl. 3aBUCUMOCTh MTOJABUKHOCTH HOCUTENEH 3apsiia OT TEMIEPATYPhI.

3. T'aimpBaHOMArHWTHEIE SIBIIEHUS B HCBLIPOKACHHBIX TTOJYHNOPOBOJHUKAX C HpOCTOﬁ
30HHOU CTpPYKTypoi: 3pdexT Xonna B MPUMECHBIX MOIYMPOBOJHUKAX B Clydasx ciaboro u
CHUJIBHOI'O MAariHuTHOI'O IT0JIA.



4. Dddexr Xomra B MOJYNPOBOAHUKAX CO CMEIIAHHOW IMPOBOIMMOCTBIO B CIIydasx
CJ1ab0ro M CHIIBHOTO MarHUTHOTO TIOJIS.

5. MaraeroconpoTuBieHIEe B MPUMECHBIX IOJYIPOBOJHUKAX B Clydasx ciaboro u
CHUJILHOTO MarHUTHOTO TOJIA.

6. MarsHeToconpoTHBJIEHHWE B MOJYNPOBOAHUKAX CO CMEIIAHHOW MPOBOAMMOCTBIO B
CIIyYasix cJIaboro U CHIIBHOTO MarHUTHOTO TIOJIS.

7. TepMOAJIEKTpUYECKUE SIBIIEHHUS B HEBBIPOXKJEHHBIX IOIYIMPOBOJHUKAX C MPOCTOMN
30HHOM CTPYKTYPOU: TEPMOIIEKTPOABUKYLIASL CHIIA.

8. Dddexr TomcoHa B HEBBIPOKICHHBIX TOJYNPOBOJAHHMKAX C TMPOCTOW 30HHOU
CTPYKTYPOM.

9. Dddexr IlensThe B HEBBHIPOKACHHBIX TOIYNPOBOJHUKAX C TMPOCTOW 30HHOMN
CTPYKTYPOM.

10. TepmoMarHUTHBIE SIBJICHUSI B HEBBIPOKIECHHBIX MOJIYIPOBOAHUKAX C MPOCTOM 30HHOM
cTpykTypoii: 3dpdexr HepHcTa-DTTHHICray3eHa B HMPHUMECHBIX IMOTYMPOBOJHUKAX B CIIydasx
€J1a00ro U CHJIBHOIO MarHUTHOTO TOJIS.

11. SIBneHus mepeHoca B MOJYIPOBOAHMUKAX C IPOCTOM 30HHOM CTPYKTYpoW Ipu
IIPOU3BOJIBHOM BBIPOKACHUU: 3JIEKTPOIPOBOAHOCTh IIPUMECHOTO MOIYITPOBOJHUKA.

12. TepmoasieKTpUYECKUE SIBICHUS B IPUMECHBIX MOJIYIPOBOIHUKAX C IPOCTONW 30HHOU
CTPYKTYpPOM IpU MTPOU3BOJIBHOM BBIPOKACHHH.

13. I'anpBaHOMAarHUTHBIC SIBJICHUSI B MPUMECHBIX MOJYNMPOBOJHUKAX C MPOCTOM 30HHOM
CTPYKTYpOI1 P MPOU3BOJILHOM BBIPOXK/IEHUH B CITydasx c1aboro ¥ CUJIbHOTO MarHUTHOT'O MOJSL.

14. HenpurogHOCTh ~ KJIACCHMUECKOW MAKPOCKOIMUYECKOM TEOPHH AJIEKTPONPOBOAHOCTH
JUISL  ONMCAaHHUs IJIEKTPUYECKUX CBOMCTB HHU3KOpPAa3MEpPHBIX IPOBOASAIIMX MaTepUasoB.
KBazuknaccuaeckue pazMepHbie 3P PEeKThl Ha TPUMEpE IMEKTPONPOBOJHOCTH TOHKUX MTPOBOJIOK.

15. KuHernueckoe OMMCaHHWE SJIEKTPONPOBOAHOCTH TOHKOM HWIHHAPUYECKOMN
MPOBOJIOKU: ypaBHEHHE bonbiMaHa [t BBIPOXKIIEHHOTO 3JEKTPOHHOTO ra3a B clabom
NEPEMEHHOM D3JIEKTPUYECKOM Tojie. [paHWYHbIE YCIOBHUS [UIsi HEPAaBHOBECHOM (QyHKUIMU
pacnpeneseHus.

16. Pemenue ypaBuenus bonbiimana meTogoM xapaktepucTuk. HepaBHoBecHast QyHKIHS
pacnpeneseHus.

17. Pacder mHTerpajibHOW MPOBOJUMOCTH TOHKOM METAJUIMYECKON HMJIMHAPUYECKOMN
MIPOBOJIOKHU.

18. 3aBucumoctp Momyns U (a3el Oe3pa3MEpHONW HHTETPATBHOM TMPOBOJUMOCTH OT
YaCTOTHI BHEUTHETO AJIEKTPUUYECKOTO TOJIS.

19. 3aBucumocth Momyns u (a3el Oe3pa3MEpHONW HHTETPATBHOW TMPOBOJUMOCTH OT
0e3pa3MepHO UIMHBI CBOOOAHOTO MTpoOera HOCUTENEH 3apsia.

20. BuusHue MexaHW3Ma OTPa)KEHHUSI HOCUTENEH 3apsiia OT BHYTPEHHEH MOBEPXHOCTH
IIPOBOJIOKU Ha €€ IEKTPONPOBOAHOCTb.

HpaBn.na BBICTABJICHUA OLCHKH

[To nToram 3a4é€ra BRICTABISIETCS OJJHA U3 OLIEHOK: «3a4€T)» WJIU «HE3aueT».

OueHka «3a4eT» BbICTABIIAETCS CTYICHTY, KOTOPBIA yMeeT C(hOpMyaupOBaTh MOCTAHOBKY
3a/1a4, OINpPEACIUTh BO3MOXHBIE METOAbl €€ PEIIeHUs, NPOBECTH NPOCTEUIINNA aHaIu3
MOJyYEHHOTO pe3yJibTara, BIaJeeT HaBbIKAMHU IIPOBEACHUS CIIO)KHBIX BBIYUCICHUN TOA
PYKOBOJICTBOM TIPETIOIaBaTENsl U CAMOCTOSITEIILHOTO BBITIOTHEHUS 0a30BbIX BEIYHUCIICHHIA.

OneHka «He3a4TeHO)» BBICTABIAETCS CTYIEHTY, Y KOTOPOrO HE CMOI COpMYIHpOBAThH
MOCTAHOBKY 3aJayd, OINPEACIUTh BO3MOXKHBIE METOJbl €€ PEIICHHUS, MPOBECTU MPOCTEUIINI
aHaJIN3 MOIYYEHHOTO pe3yJibTara.



IMpuiaoxkenue Ne2 k padodeil nporpaMmMe JUCHHILIHHBI
«®Pu3dnyecKkasi KHHETHKA MOJyIIPOBOIHUKOB)

MCTOIH/I‘ICCKI/IC YKazaHud AJId CTYACHTOB 110 OCBOCHHUIO TUCIHUITJIMHBI

Jucnuninaa «®Pusnyeckass KHHETHKA TIOJYNPOBOIHHUKOBY» TPOBOAMTCS B  (opme
JIEKIIMOHHBIX M MPAaKTUUECKUX 3aHATHH. [Ipu u3ydeHnu qaHHoro Kypca tpedyercst 60nboi 0obem
CaMOCTOATENIFHON pabOTHI CTYIEHTOB, 3TO CBSI3aHO C TEM, YTO MaTepHall CIIEHKypca OIUpacTcs Ha
pasnuyHble  (PU3NYECKUE AUCHUIUIMHBI (CTATUCTUYECKYI0 (PU3UKY, KBAHTOBYIO MEXAHHKY, (PU3UKY
MOJTYIPOBOJHUKOB, (DM3NYECKYI0O KHMHETHKY), W U LEJIOCTHOTO BOCIPHUATHS pPaccCMaTpHBAEMbIX
SABJICHUI HEOOXOAMM CHHTE3 IOJyUYeHHBIX 3HAHUW M3 yKa3zaHHBIX KypcoB. Ilo xaxxmomy pasmeny
IpeyCMOTpeHa KOHCYIIBTAIHS 10 pa30opy Hanbosee TPYIHBIX MOMEHTOB.

Jlnis ycnemHoro OCBOSHHsI JUCIUIUIMHBI OYeHb Ba)KHA aKTHBHAs paboTa, Kak B aylIUTOPHH,
TaK ¥ CAMOCTOATENFHO MpPU BBIOJHEHUHM [OMAlIHMX 3amaHuid. Kpome TOTO, BBIUMCIEHHE
KUHETHYECKUX KO3(D(UIIMEHTOB MaTeMaTHYeCKd TPOMO3IKO M TpeOyeT OT CTYACHTOB YMEHHs
CaMOCTOSATENIFHO BBIIOIHATH HEKOTOPBIE TPOMEKYTOUHBIE MaTeMaTHUECKUE TPE0Opa30BaHUsL.

OcBouTh BOIIPOCHL, HU3JaraeMple B IpOLECCEe HU3YyYCHHS TUCHMIUIMHBI «Du3nueckas
KWHETHUKA» CaMOCTOSATENIFHO CTYIEHTY KpaiHe CIOKHO. DTO CBA3aHO CO CIOKHOCTBIO M3y4aeMOTO
Marepuaiga U TPOMO3IKMMH MareMaTH4ecKuMu mnpeoOpasoBaHusiMH. [losToMy mocemieHue Bcex
ayIMTOPHBIX 3aHATHI SBISETCS COBEPIICHHO HEOOXOAMMBIM. be3 YyIOPHBIX M peryisapHbBIX 3aHATHH
B TEUEHHE CEMecCTpa CIarh 3a4eT [0 UTOraM M3YYeHHUS TUCLUUIUIMHBI CTYACHTY NpaKTHYECKU
HEBO3MOXKHO.

B kadecTBe MHHOBALIMOHHOTO METOAA OOY4YCHMS MpeliaraeTcs 3HAKOMCTBO CTY/AEHTOB C
IpUMEHEHHEM arnmapara (GU3MUeCKOi KMHETHKHU ISl PeIICHNs aKTyaJIbHBIX Hay4YHBIX 3a]a4 MHKpO-
Y HAHOJIEKTPOHUKH, B YaCTHOCTH, B MpeIIaraeMoM MOCOOMH B TOCIEAHEW IaBe u3jaraercs
OpHUTHHAJbHAS HayYHasl 3371a4a O BBICOKOYACTOTHON IPOBOJMMOCTH TOHKHX ITPOBOJIOK.

OcBouTh BOIIPOCHL, HU3JaraeMple B TPOLECCE HU3YyYCHHsS TUCHMIUIMHBI «Du3nueckas
KWHETHUKA» CaMOCTOSATENIFHO CTYIEHTY KpaiHe CIOKHO. DTO CBA3aHO CO CIOKHOCTBIO M3y4aeMOTO
Marepuaia M TPOMO3IKUMH MaTeMaTHUeCKUMHU mnpeoOpasoBanusmu. [lo3ToMy mocemeHue Bcex
ayIMTOPHBIX 3aHATHI SBISETCS COBEPIICHHO HEOOXOAMMBIM. be3 YyIOPHBIX M peryisapHBIX 3aHATHH
B TEUEHHE CEMeCTpa CIarh 3a4eT [0 WTOraM M3YYeHHUS TUCLUUIUIMHBI CTYACHTY NPaKTHYECKU
HEBO3MOXKHO.

[Tpu ocBoeHnU MaTtepuaia IUCHUIUIMHBI PEKOMEHIYEeTCsl CIIE0BaTh CIEAYIOIEMY TUIaHy U
0o0paTuTh BHUMaHUE HA CICIYIOIINEe MOMEHTHI:

1. HepaBHoBecHasi pyHKIUS pacnipeaeeHust

1.1 Tlpm HaxoxxaeHuW OOIIETO BHIa HEPABHOBECHOW (DYHKIIMU pACIPEACIICHHUs] MPUHUMACTCS
BO BHUMaHME Haubojee MpOCTas 3aBUCUMOCTb DHEPTUHU 3JIEKTPOHA OT aOCONIOTHOM BETMYMHBI
BOJIHOBOrO BekTopa k. PaccmarpuBaercst HEBBIPOXKIIEHHBIM AIIEKTPOHHBIN ra3, Al KOTOPOTO
¢ynkuus Oepmu-/lupaka nepexoquT B Kjlaccuieckoe pacrpenenenue Makcsemta-bonbiimana.

1.2 Kunetnyeckoe ypaBHEHUE PEIIAETCA B JIMHEHHOM IO BHEIIHEMY SJIEKTPUYECKOMY MOJI0 U
M0 TPajMeHTy TeMmIeparypsl NpuoOmmkeHud. i 3Toro B JIEBYIO 4acTh ypaBHeHHs boibiimana
noactasisiercs pynkuus Oepmu-Jlupaka Besze, KpoMe WieHa, CoAepKallero MarHuTHOE TOJIE.

2. DJIeKTPONPOBOAHOCTH HEBBIPOKIEHHOI0 MOJIYIIPOBOIHHUKA.

2.1 I[JBI OMpCACIICHUSA O6H.I€I‘O BHUJAd INIOTHOCTHU JJICKTPUYCCKOI'O TOKa BBOAUTCA CHCHI/IaHBHBIﬁ
CHUMBOJI YCPEIHEHUS, B KOTOPOM B Ka4eCTBE NMEPEMEHHONW MHTETPUPOBaHUs BBeleHa Oe3pa3MepHas
SHEpTHUsL.

2.2 Ilpu BBIYMCICHUH 3JIEKTPONPOBOIHOCTH U TOABHKHOCTH YYMTHIBACTCSl CTENEHHas
3aBUCUMOCTb BpPCMCHHU pCIIAaKCAllMU OT DHCPIUH. B sTom cjIydac BBG,Z[CHHBIﬁ AJIL OIpCACIICHUA



IUIOTHOCTH TOKAa CHMBOJ ycpeAHeHusl cBomuTcs K Buay [‘amma-dyskiun. Mcnomb3ys cBoiicTBa
lamma-QyHKIMK U1 Pa3TUYHBIX MEXaHM3MOB PACCESIHHUS YIAeTCs MOJYYHTh aHAIUTHYECKUN
pe3yJbTar.

3. TNaibBaHOMATHUTHBbIE SIBJIEHHSI B HEBBIPOXKIEHHBIX MOJYNPOBOJIHUKAX C MPOCTOH 30HHOM

CTPYKTYpOH

3.1 Ilpu pacyere MOCTOSHHOW XOJIa 1 MAarHETOCOMPOTUBIICHUS B TIPENICIBHOM CiTydae ci1aboro
MarHuTHOTO MOJIs
MIEPBOHAYAJIbHO B IOCTOSHHOW Xoia | B MAarHeTOCOIPOTHUBICHUH IPU Pa3JIOKEHUH
YIEP>KUBAIOTCS YJICHBI HE BBIIIE MEPBOM CTENEHU 110 MAarHUTHOMY TOJIIO.

Ha BTOpom 3Tane BbIUKCICHUN B MOCTOSHHOW XO0JIJIa U B MAarHETOCONPOTUBIIEHUHU MPU PA3JI0KEHUN
YIEPKUBAIOTCS KBAJPATUYHBIE 10 MATHUTHOMY TOJIIO YICHBI.

3.2 Ilpu pacuere MOCTOAHHOM XoJula U MarHETOCONPOTHUBIIECHUS B MPENEIbHOM Cilydae
CUJIBHOTO MarHUTHOT'O TOJIst
pa3jokeHHe MPOBOAUTCS MO OOpaTHBIM CTEMEHSM MarHuTHoro mnoud. [lepBoHauanbHO TpH
pPa3NOXKCHUH  YACPKUBAIOTCS UJIEHBI HE BBIIIE TEPBOM CTENEHU MO BEIUYUHE OOPaTHOTO
MarHuTHOTO IOJI.

Ha Bropom 3ramne BeIUUCIECHUN B IIOCTOSHHOW XOJUIa U B MArHETOCOIPOTUBIICHUU IIPU Pa3JIOKEHUH
YIAEPKUBAIOTCS KBAaJIpaTUYHbIE 110 OOPATHOMY MarHUTHOMY IOJIIO YJIEHBI.

3.3. B mnoaympoBOJHMKAaX CO CMELIAHHBIM THUIIOM MPOBOJMMOCTH, KOTJa KOHIEHTpaluu
ANIEKTPOHOB U JBIPOK OJMHAKOBHI (N=p), B cllydae CHJIbHOIO MAarHUTHOTO MOJs Tpedyercs
CHeIHaIbHOE PACCMOTPEHHE, TOCKOJNIBKY B KBaJpaTHYHOM IO OOpaTHOMY MAarHUTHOMY TIOJIIO
MPUOMVMIKEHUW  WICHBI, COACpIKallie MarHuTHOE TMoje, oOpamarTcs B Hoib. Heobxommmo
MIPOBOJUTH PA3JI0KEHUE C YUETOM CJIEAYIOIIETO MOPSAKA MAJIOCTH.

4. TepModjIeKTpHYECKHeE ABJIEHHS B HEBHIPOKIEHHbIX MOJYNPOBOAHUKAX € MPOCTOi 30HHOM
CTPYKTYPOId.

4.1 Tlpu ompeneneHur TEPMO3IC HEOOXOAMMO YUHUTBHIBATh, YTO TPATUCHT BBIYUCISAETCS HE OT
ANIEKTPOCTAaTUYECKOrO0 IMOTEHIMANA, a OT IMOJHOTO XHMHYECKOTO MOTEHIHajda (YYUTHIBAIOIIETO
BHEIIIHEE JJIEKTPHUYECKOE TII0JIe), KOTOPBIH HE MEHSETCS MPH MPOXOKICHUM KOHTaKTa, €cCld
TeMIIepaTypbl 00pa3Ii0B BOJIM3U KOHTAKTa OJJUHAKOBBI.

4.2 HeoOxomuMo MOKa3aTh, MOYEMY TEPMOSEC COOCTBEHHOTO MOJYIPOBOJHUKA MEHBIIE, YeM
PUMECHOTO.

4.3. CootHomieHre ToMCOHA CIEAyET MOJIYYUTh B CIydyae OAMHAKOBBIX MEXAHU3MOB paccesHUs
SIIEKTPOHOB U JIBIPOK.



