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Hean u 3a1a4u TUCUMILUIMHBI €€ MeCTO B Y4eOHOM Ipoiiecce

1. Heap nmpenogaBaHUs IMCHUNIMHBI

enbro JUCHMIUINHBL  «DPU3MKa  MOJYIPOBOJHUKOB»  SBIISIETCSA:
dbopMHpOBaHHE Y MArucTpoB OCHOBHBIX TIOHATHUN, TPUHUUIIOB (UBUKHU
MOJYNIPOBOJHUKOB, HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS 3HAHUW K PEIICHUIO
(du3nYecKuX 3a1a4 Mo (PU3MKe NOTYIPOBOJIHUKOB.

3apaum JIMCUMILVINHBI:
MIOJIYYUTh IPEACTABIECHUE O MOJYIPOBOAHUKAX; IPUMEHATh HA MPAKTUKE 3HAHUE
(U3MYECKUX 3aKOHOB K PEIICHUIO YYEOHBIX, HAYYHBIX M HAYYHO-TEXHHYECKHX
3aJ1a4; CaMOCTOSATEIbHO CTaBUTh U PEIIATh (PU3HUECKUE 3aJaUH.

2. MecTo TMCHUIJIMHBI B Y4eOHOM Mpolecce

JlucuuninHa OTHOCUTCS K OJIOKY JUCHUIUIMHBI 110 BEIOOPY MPOPECCHOHAIBHOTO
nukia b1l. B.JIB.05.01

Céa3vb ¢ npeduecmeyrouumu OUCUUNTIUHAMU.

JlaHHBIM Kypc oOmupaeTcss Ha TaKhe AUCIMIUIMHBI, KaK BBICIIAs MaTeMaTHKa,
oO1as gusmka.

Céa3b ¢ nocnedyrouwumu OUCUUNRIUHAMU

OCHOBHBI€ MOJOKEHUST AUCIUTIIAHBI JOJIKHBI ObITh UCTIOJIb30BAHbI B
JadbHEUIIeM MpU U3YYCHUU JUCHUIUINH: (U3UKA KOHACHCUPOBAHHOTO COCTOSIHUS
BEILECTBA; (PU3MKA MOITYNPOBOJIHUKOBBIX TPUOOPOB; (PU3UKA U TEXHOJIOTUS
MOJTYNPOBOHUKOBBIX MAaTEPUAIIOB; HU3KOPA3MEPHBIE MOTYIPOBOTHUKOBBIC

CTPYKTYPBHI.

3. TpeGoBaHusi K YPOBHIO OCBOEHHSI COAEPKAHUSA TN CIIUIIHHBI

JucuumuinHa HaresjdeHa Ha (OpMHUpPOBaHUE YHHBEPCAIBHBIX,
o01reo0pazoBaTeNbHbIX U TPO(ECCHOHATBEHBIX KOMITCTCHITHIA:

3.1Yuusepcanbnbie komnerennuu (YK) 1 HHINKATOPBI HX J0CTHKEHHUS:

HanmenoBa Kon u Kon 1 HauMeHOBaHHe HHAMKATOPA JOCTHKEHHUS
HHE HAMMEHOBAa YHHMBEPCAJIbHOI KOMIIETEHIIUH
KaTeropumn HHE
(rpynmnsl) | yHUBepcaib
YHHBepcaJb HOH
HBIX KOMIIETEHI]
KOMITeTEHIH 1071
i




CaMOOpFaH VYK-6. VK-6.1. OnienuBaeT cBoM pecypchl ¥ MX MPeAeIIbl (JINYHOCTHBIC, CHTYaTHB
W31 U Crniocoben 11€1€C000pa3HO UX UCIIONb3YET;
OTIpeIeNUTh
CaMOpa3BHUu peld
THe u VK-6.2. Onpenenser o0pa3oBaTelibHbIC TOTPEOHOCTH M CIIOCOOBI OBEPIIIE
pcali30BatTh | (B TOM YKCIE MPOPECCHOHATHHOMN) IEATETHPHOCTH HA OCHOBE CAMOQIICHKH;
MPHOPUTETHI
COOCTBEHHO | [VK-6.3. BpIGUpAeT 1 peanu3yeT ¢ HCI0Ib30BAHHEM NHCTPYMEHTOR HElpe]
1 BO3MOXXHOCTH Pa3BUTHS MPO(ecCHOHATBHBIX KOMIETEHIIMNA U COLHATbHBI
JESTEIIbHOCT
1 M CIOCOOE! | g g4 BricTpanBaeT rubkyio npohecCHOHAIbHYIO TPACKTOPHIO ¢ YUETON
e MpodecCuoHaNbHOM NesSTeIbHOCTH, JUHAMUYHO U3MEHSIOIINXCS TPeOOBaE
COBCPIICHCT | s rpaTernu IMYHOrO PasBUTHSL
BOBaHUS Ha
OCHOBE
CaMOOIIEHKHU

3.2. IIpodeccuonanbubie kommnerennuu (IIK) u uHAUKATOPHI HX

HOCTHKCHUSA
HaunmenoBanme Kon n naumenoBanue Kon n HaumeHoBaHue HHAUKATOpPA™
KaTeropum npodeccuoHaIbLHOM JOCTHKeHHSsI TPodecCHOHATbHOMI
(rpynmbi) KOMIIeTeHI[UN KOMIIeTeHI[UN
npodec-
CHOHAJIbHBIX
KOMIIeTeHIN i
Haquo- IIK-1 HI[KHKI.I
uccinenonarensckas | CrocoOHOCTh YMeer caMOCTOSITENIBHO CTaBUTh
JACATCIIBHEOCTD CaMOCTOATECIIBHO CTaBUTh KOHKPECTHBIC 3a/Ia4 HAYYHBIX

KOHKPETHBIE 3a/1a4l HAyYHbBIX
HCCICIOBAHUN B 001aCTH
(U3KKY 1 peniaTh ux ¢
IIOMOIIBK0 COBPEMEHHOM
anmnapaTypsl U
MH(OPMALIMOHHBIX
TEXHOJIOTHH C
HCIIOJIb30BAaHUEM HOBEHIIIETO
POCCHUICKOTO U 3apy0EKHOTO
OITBITA

HCCJICTOBAaHHUM B 00JIACTH TEOPETUUYECKOM
U DKCIIEPUMEHTATBHON (DHU3HKH;
noa0upaTh MaTeMaTHUECKUI anmapar u
CaMOCTOSITEIIHO PEIIaTh Pa3IMYHbIC
3aJlauM HayYHBIX UCCIIEJIOBAHUIA,
UCIIOJIB3YS CTAHIAPTHBIE AITOPUTMBI
pelieHus; OOBACHATH (BBIABIATH U
CTPOUTH) TUITUIHBIC MOJICITH PEIICHUS
MOCTaBIIEHHOM 3a/1a4Ml HCCIIeI0OBAHUS;
OIICHUBATh U3MCHECHHSI B BRIOPAHHOM
o0nacTu uccieIoBaHus B CBSI3U C
HOBBIMH JIAHHBIMH, TIOJTYYCHHBIMH W3
Pa3IMYHBIX UCTOYHUKOB

MKk 2

Croco0eH HaxoIUTh HEOOXOIUMBIE
CIIPaBOYHBIC MaTEPUAITBI U3
WH(OPMAIMOHHBIX HCTOYHUKOB, KaK
OTEUYECTBEHHBIX, TaK U 3apyOEKHBIX;
MIPOU3BOIUTH OIEHOYHBIC PACUETHI
3¢ (HEeKTUBHOCTH dKCIIEpUMEHTA




MKk 3
Bnaneer: HaBbIkaMu paOOThI Ha

COBPEMEHHO armaparype u
000pyIOBaHUY JJIsI BBITIOTHEHHUS
(UBUYECKUX MCCIICIOBAaHUN B 001aCTH
(U3HUKN KOHJICHCUPOBAHHOTO COCTOSTHUS;
HaBBIKAMM M METOJaMU aHAJIN3a
PE3yNIbTaTOB IKCIIEPUMEHTA U
(bU3HYECKUX MOJICIIEeH; METOJaMHU
TUTAHUPOBAHUS, OPraHU3AIUHU
MIPOBEJICHUS HAYYHBIX MCCIICTOBAHUM.

4.ConepxaHue M CTPYKTYPa AMCUHUILIIMHBI

4.1 Conep:kanue pas3aesioB JUCUUIINHbBI

1 cemecTp

No.

HaumenoBaunue tem

Bcero
JacoB

J |JI3 |IIP |HWuaxg | CP | Un

pab AY

1.
1

OTanyuTenbHbIE
buszndecKue Npu3HaKu
IIOJIYTIPOBOJHUKOB.
[TomynpoBOIHMKY,

MeTasibl U IU3IEKTPUKH.

11

DHEPreTUYECKUN CIIEKTP
JJIEKTPOHA B
MIOJIYIIPOBOJHUKE. 30HA
POBOJUMOCTH U
BaJICHTHAs 30HA.

VYpasuenue llpeaunrepa
JUTSL KPUCTAILIIOB.
AnnabaTnueckoe
pUOIMKEHUE U
BaJICHTHAs
anmpOKCUMAITUs
OHOPJIEKTPOHHOE
pUOJINKEHUE.

[TpubnuxeHue CuIbLHO
CBSI3aHHBIX AJIEKTPOHOB.

Yucno cocrosHun
AJIEKTPOHOB B
DHEPreTUYECKOU 30HE.
KBazunmnyssc. 30HbI
bpuimosHa.

14




3aBUCHUMOCTD OHCPIUHU
9JICKTpOHA OT BOJIHOBOI'O
BCKTOpa y AHA U IIOTOJIKA
3HCpF€TH‘ICCKOﬁ 30HbI

JIBM>KEHUE DIIEKTPOHOB B
KpUCTAILJIE TIO]
JICVICTBHEM BHELITHETO
AIEKTPUUYECKOTO TOJIS.
OddexTrBHAT Macca
HOCHTEJIEH 3apsia.

DneMeHTapHasi Teopus
MIPUMECHBIX COCTOSTHUI

Konebanue omHoaTOMHOM
JIMHEWHOU IICIIOYKH.
Kunernueckast u
MOTEHIMAJIbHAS SHEPTUH
OJTHOMEPHOU PELIETKH.
HopmanbsHbie
KOOPJIMHATHI.

10

Konebanue nByxaTtoMHOM
JIMHECHHOM 1LICIIOYKHU.
Konebanue atomoB
TPEXMEPHOU PEIIETKH

10

&I1.
1p

11

Craructrka ()OHOHOB.
TenmoeMKoCTh
KPUCTAJLTNYECKOU
peueTKu

12

12

TennoBoe pacmmpeHue u
TEIUIOBOE COIIPOTUBIICHHE
TBEPAOIO TeJIa.

13

IImoTHOCTH KBAHTOBBIX
COCTOSIHUH. DOyHKIUA
Oepmu-/lupaxa.

14

Konuenrpanus
AIEKTPOHOB U JBIPOK.
Nurerpan Oepmu-
Hupaxa. [IpumecHsie u
COOCTBEHHBIE
MOJTYTIPOBOJHUKH.

12

15

Kunernueckoe ypaBHeHuHe
bonbimana. PaBHOBecHOE
COCTOSIHHUE. Bpewms
penaKcalm.




OddexTuBHOE  CceueHUe
paccestHusI.

16 | Tumsl IeHTPOB 9
paccesius. PaccessHue Ha
noHax. Paccesnue Ha
aToMax MPUMECH U
JIACIOKAINSIX. .

17 | PaccesHue Ha TEILUIOBBIX 5
KOJIEOAHUSIX PEIIETKU

18 | Ddbdexr Xomna. Iddexr 11
XoJa B
MOJIYIIPOBOJTHUKAX C
JIByMSI TUTIAMU HOCHUTEJEH
3apsja.

19 |UTOI'O 162

2 cemecTp

Ne. | HammeHoBaHUuEe TEM Bcero
. 4acoB

|

PaBHOBeCHBIC U 5
HEPABHOBECHBIEC HOCUTEIIH
3apsaa. bunonspuas
CBETOBAs TeHEpaIUs
HOCHUTEJIEN 3apsija...

2 MonononsipHas cBeTOBas 3)
reHeparusi.
MakcBeITOBCKOE BpeEMs
peslakcaluu

3 Buasr pekomOuHaIUN. 5
Mex3oHHas
U3JIydaTenbHas
PEeKOMOMHAITHS.
Me:x30HHas yaapHas
pEeKOMOUHAITHS.
PexoMOunanus
HOCHUTEIIEH 3apsijia uepes
PEKOMOMHAITMOHHBIE
JIOBYIIIKU

4 YpaBHeHue 5
HETPEPHIBHOCTH.




Huddys3us u nperidopsie
TOKH.

CooTHOIIIEHUE
OUHIITEWNHA

Huddys3us u nperid
HEPaBHOBECHBIX

HOCHUTEJIEH 3apsiaa B
CJIy4ae MOHOITOJISIPHOM
IIPOBOJIUMOCTH

[Iprpona mOBEpXHOCTHBIX
ypoBHeHU. Teopus ciost
IPOCTPAHCTBEHHOTO
3apsana. Odext moss.
[ToBepxHOCTHAs
pEeKOMOMHAITHS.

Cnexktp OTpaxeHHs W
CHEKTp MOTJIOMIECHUSI.

CoOcTBeHHOE
MTOTJIONICHHE TTPH TIPSIMBIX
nepexosax. CoOCTBEHHOE
MOTJIOIIECHUE TIPH
HETPSMBIX TIEPEX0Iax.

10

BnusiHue BHEITHUX
BO3JCHCTBUM HA
cOOCTBEHHOE
MOTJIOIICHHUE
MOJYITPOBOTHUKA

11

OKCHUTOHHOE
MTOTJIOIIICHHE.
ITormomenue
COOCTBEHHBIMU
HOCHUTEJISIMU 3apsiia

12

[IprmecHO€E nOoTJIONIEHHE.
Pemnterounoe nmornoiieHue

13

Tunel JTIOMHHECLICHIIUH.
MoHOMOJIEKYIIApHOE
CEUECHHUE TBEPABIX TEI.

14

PexomOnHamonuoe
U3ITy4YCHHE
MOJTyTTPOBOTHUKOB TIPU
byHIaMEHTATBHBIX




nepexogax

15 | PekoMOuHAIIMOHHOE 5 4 2
U3ITy4YEHUE MPU
nepexoaax Mexay 30HON
Y IPUMECHBIMH
ypoBHsiMH. CIIOHTaHHOE U
BBIHY)KJICHHOE U3Ty4YeHUE
aToma.
CtumynupoBaHHOE
W3ITy9CHHE TBEPJIBIX TEI.
16 | Bayrpennuit 5 4 4
dboTodrdhdexr.
@DOoTONMPOBOUMOCTh. Ui
HOCHTEJIEH 3apsa.

17 | Pemakcanus 5 2 4 2
(OTONPOBOJIUMOCTH.
18 | ®oTonpOBOAUMOCTH MPHU 5 4 4

HaJINYMU [TOBEPXHOCTHON
pEeKOMOUWHAIUY 1
muddy3un Ipdekr
JlemGepa.

19 | UTOI'O 126 |48 | 34 27 17

4.2 CTpyKTYypa IMCHUILIHHBI

O01mas Tpy10eMKOCTh JUCHUILIMHBI COCTABJIACT 8 3a4eTHbIX eauHuIl (288
4acoB)

Buasbl 3ansatuit Bcero gacos
OO6111ast Tpy10€MKOCTh 288/8
AyIUTOPHBIC 3aHATHUS 162/4,

1 cemecTp

Jlextunm (JI) 48/ 1.3
[Tpaktuueckue 3ansarus (JIP,ITP,C3) 32/0,89
WNunusunyansusie padbotel (UP) 27
CamoctosrenpHas padora (CP) 55/1.52
Koncynpranus 2

Urorosast ¢opma koutposs (o JIP u

I1P.)

Hrorosas dbopma KOHTpoJIs | 9k3ameH (1)
JICKIIMOHHOTO Kypca

2 ceMecTp




Jlexruu (JI) 48/ 1.3
[Tpaktrueckue 3ansatus (JIP,ITP,C3) 34/0,94
NunuBuayanbabie paboTsl (MP) 27
CamocTosrenbHas padora (CP) 17/1.5
KoHcynbranms 2
UroroBas ¢opma kouTposs (mo JIP wu | arrecranus
ITP.)

Htorosas dopma KOHTPOJIA | DK3aMeH
JICKITMOHHOTO Kypca

®opma UTOrOBOr0 KOHTPOJIS.

@opMOK HWTOrOBOTO KOHTPOJIA IO JIEKIMSAM SBISIETCS YCTHBIM JK3aMmeH. K
DK3aMEHY JONYCKAIOTCA CTYACHTHI, IIOJyYMBIIME 3a4€T 110 CEMHHAPCKUM
3aHATHUAM U 10 NMPAKTUKYMY. Y CTHBIM 3K3aMEH MPOXOAUT MO OuiieTaM, KaXXIbli U3
KOTOPBIX COAEP>KUT JABa Bompoca. Kaxnapld BONpPOC COAEPKUT OJIWH ITYHKT
IIPOTpaMMbl Kypca WM €ro 4actb. JlId MOogydeHus 3adera IO CEMHUHAPCKUM
3aHATUSAM CTYACHT OO0S3aH PELINTh HE MEHEee JBYX MHCbMEHHBIX KOHTPOJIBHBIX
paboT, BBHIIIOJIHUTG BCE JOMAIIHHUE 3a/laHUSl U YCIEIIHO BBICTYIUTh Ha CEMHUHApE.
Jia mosiydeHus 3ayeta MO JIaDOpaTOPHOMY MPAKTUKYMYy CTYAEHT JOJDKEH
BBITNIOJIHUTH BCE JJAOOpaTOpHbIE pabOThL, MPEAYCMOTPEHHBIE YUEOHBIM IIJIAHOM T.€.
JIEeBATH PadoT.

HNPOI'PAMMA KYPCA «®PU3UKA ITOJYITPOBOJHUKOB».

Beegenune. OtnnuutenbHble  (QU3MYECKHE  MPU3HAKKM  MOJYHPOBOIHUKOB.
[lonynpoBogHuku, MeTtamibsl U AUINEKTPUKU. MoOJEnpHbIE NPEACTABIEHUS O
MEXaHU3ME JIEKTPOIPOBOJHOCTH IPUMECHBIX U COOCTBEHHBIX MOJTYTPOBOIHUKOB.
OHEPreTUYECKN CIIEKTP JIEKTPOHA B IOJYNIPOBOAHUKE. 30HA MPOBOAUMOCTU U
BAJICHTHAs  30Ha. [[luprHa 3ampelmieHHOW 30HBI B MOJIYIIPOBOJAHHUKAX.
[IpencraBiieHne O ObIPKax.

OCHOBBI 30HHOW TEOPHUH MOJTYITPOBOJIHUKOB

VYpasuenne Illpeaunrepa mist kpucramwioB. AnumabaTuyeckoe NPUOIMKEHUE U
BaJIeHTHas anmnpokcumanusa. OpHosnekTpoHHoe mnpubnmxenue. [Ipubmkenue
CUWJIBHO CBSI3aHHBIX JIEKTPOHOB. YHMCIIO COCTOSAHUN 3JIEKTPOHOB B SHEPTETUYECKOMN
3oHe. KBasuummnynsc. 30Hbl bpuitosna. Bo3MoxkHOe 3amoinHEHUe 3JIEKTPOHHBIX
COCTOSIHUI BAJEHTHOW 30HBI. 3aBHUCHUMOCTb 3HEPIMHM 3JIEKTPOHA OT BOJIHOBOTO
BEKTOpa y JHA M IIOTOJIKA JHEPreTUYECKOW 30HBI. J[BMKEHUE DSIEKTPOHOB B
KpHUCTaJUIe MOJ JEHCTBUEM BHEITHETO 3JIEKTpUUecKoro nois. JddexkTuBHas macca
HocuTenen 3apsaa. L{MKIOTpOHHBIN pe30HaHC. 30HHAs CTPYKTypa HEKOTOPBIX
MOJIyIPOBOJHUKOB. Meton 3(pGdeKTUBHON Macchl. JJeMEeHTapHas Teopus
IIPUMECHBIX COCTOSHUM.

Konebanue aToMOB KpUCTaNIMYECKOW PEIIETKHU.

Kosnebanne ogHOaTOMHONM JIMHEWHOW LIENMOYKH. KuHEeTHYecKkass W IMOTEHIMAIbLHAS
HEpruu  OJHOMEpHON pemetku. Hopmanbubie koopauHatel. KoneOanue

9




JIBYXaTOMHOUM JIMHEWHOU 1enoukn. KojeOaHue aToMOB TPEXMEpPHON PEHIETKH.
Cratuctuka (QoHOHOB. TemIoeMKOCTh KpUCTAUIMUECKOW pemieTku. TermnoBoe
pacIIMpeHne U TEIIOBOE COMTPOTUBJIEHUE TBEPIOTO TEA.

CTaTucTUKA 3JIEKTPOHOB U JIBIPOK B MOAYNPOBOJHUKAX.

[InoTHOCTP KBaHTOBBIX cocTossHMU. @yHkuus Depmu-/upaka. CreneHb
3al0JIHEHUS TIPUMECHBIX YypoBHeW. KoHIEHTpanmuss »3JEKTPOHOB U ABIPOK.
WUurterpan ®epmu-lupaka. IIpumecHbie U CcOOCTBEHHBIE IMOIYNPOBOJIHUKH.
3aBucuMoCTh ypoBHSI DepMHu OT KOHIICHTpAIlMM NPUMECH U TEMIIePATyphl st
BBIPOXKJEHHOTO MOJYNPOBOJAHKUKA. 3aBUCUMOCTh IMOJOXEHUs YpoBHA Pepmu oT
TEMIEPATYpPbl  JUIA  HEBBIPOXKIEHHOIO  MOJYNPOBOJHHWKA C  YACTUYHO
KOMIIEHCUPOBAHHOU ITPUMECHIO. [IprMecHbIE 30HBI.

MexaHHU3MBI paccessHUsI HOCUTENEH 3aps/ia B MOJYNPOBOJIHUKAX

Kunernueckoe ypaBHenue bonbumMana. PaBHoBecHoe cocrosiHMe. Bpewms
penakcaiu. DQPQPEKTUBHOE CEUYEHUE pacCesHUs. TUIbl LIEHTPOB PaCCESHHUS.
PaccessHue Ha noHax. PaccessHue Ha aTomax MpUMECH M AHUCIOKanuax. PaccesHue
Ha TEIUIOBBIX KOJICOAHUSX PEIIETKHU.

Kunernueckue sBJICHHS a TOJYIPOBOJIHUKAX.

HepaBHoBecHas ~ (yHKIUsT  pacmpeneneHus.  YJeiabHas  MPOBOJUMOCTH
MOJYNPOBOJHUKOB.  3aBUCHMOCTh  MOJIBHDKHOCTH ~ HOCUTENEH  3apdna  oOT
temriepatypbl. Odpdext Xomra. Dddext Xomia B MOTyNPOBOJHUKAX C JIBYMS
TUMAMU HOCUTEJeH 3apsana. Marautope3uctuBHbI A Pekt. TepmoanekTpuueckre
ABJICHHs. TerIonpoBOAHOCTh MOJIYNPOBOAHUKOB.  Oddexr ['anna. VY npapnas
MOHU3aIUSL.

['eHepanys ¥ peKOMOMHAIMS HOCUTEJIEH 3apsia.

PaBHOBECHBIE M HEPAaBHOBECHBIE HOCHUTENM 3apsna. bumnonspHas cBeTOBas
reHepanuss  HOCUTENneu  3apsaa. MoOHONOJsSIpHAs  CBETOBas — TEHEpALUS.
MakcBemoBckoe BpeMsl  pellakcanud. Buapl  pekoMOuHanmu. Mex30HHas
u3NlydarenbHas  peKoMOWHaIus.  Mex30HHas  yAapHas  pPEKOMOWHAITHS.
PexomOunanust HocuTenel 3apsga dYepe3 PEKOMOWHAIMOHHBIC —JIOBYIIIKHU.
TeMneparypHas 3aBUCUMOCTb BPEMEHHM JKU3HM HOCUTEIEH 3apsjaa Ipu
PEKOMOMHAIIMY Yepe3 PEeKOMONHAIIMOHHBIEC JTOBYIIKH.

Hubdy3us u nperid HepaBHOBECHBIX HOCUTENIEH 3apsija.

VYpaBuenue nernpepbiBHOCTH. Juddy3us u apeiigopbie TOKU.

CootHomenue OunHmTedHa. Huddy3us um npeiid HepaBHOBECHBIX HOCHUTENEH
3apsiia B CIy4yae MOHOIIOISIPHOM NPOBOJIUMOCTH.

[10BEpXHOCTHBIE SIBJICHHSI B TTOJTYIIPOBOTHUKAX

IIpupona nmoOBEpXHOCTHBIX YpOBHEH. Teopus c€iiosg IPOCTPAHCTBEHHOIO 3apsija.
Oddext mnons. IloBepxHocTHass pexkoMOuHaNMsA. BiusHue MOBEPXHOCTHOM
pPEKOMOMHAIIMY HA BpEMSsI KU3HU HOCUTENEH 3apsiia.

IlorJionenne cBeTa NOJYNPOBOJIHUKAMH.

Crnektp oTpaxeHuss U crnekTp noriouieHus. CoOCTBEHHOE MOTJIOEHUE MPH
npsiMbIX niepexofax. CoOCTBEHHOE TMOTJIOLIEHUE TMPU HEMpSIMBIX TMepexojax.
CoOCTBEHHOE MOTJIOLIEHUE CUJIBHO JIETUPOBAHHOTO MOJIYIPOBOJHUKA. BiusHue
BHEIIHMX BO3ACUCTBUA Ha COOCTBEHHOE TMOTJIOLIEHHE MOJYNPOBOIHUKA.

10



DKCUTOHHOE IIOTJIOICHUC. HOFJIOH_IGHI/IG COOCTBEHHBIMH HOCHUTEIISIMH 3apsaa.
HpI/IMCCHoe IIOTJIOICHUC. Pemerounoe IIOTJIOIIICHUC.

JIroMuHecHeHIus NOJYINPOBOJIHHUKOB.

Tunbl  nmroMUHECHEHUUH. MOHOMOJEKYISIDHOE  CEYEHUE  TBEpPIbIX  TElL
PekoMOMHAIIMOHHOE W3JIy4Y€HUE TMOJYIMPOBOJHUKOB TMpU (yHAAMEHTAIbHBIX
nepexogax. PexoMOMHAIIMOHHOE H3JIy4YeHUE MpH Tepexoiax MEXIy 30HOU U
NPUMECHBIMH ypOBHAMH. CIIOHTAaHHOE W BBIHYXJCHHOE M3IyYEHUE aToMa.
CTuMynMpOBaHHOE U3TyYEHHUE TBEPBIX TEIL.

DoT03/IeKTPUYECKHE AIBJIEHNS B NMOJYNPOBOIHUKAX.

Buaytpennuit dboTorpdexr. DOTONPOBOUMOCTb. Penaxcanus
doTonpoBoauMocTH.  DOTOMPOBOAMMOCTh TPH  HAJUYMH  MTOBEPXHOCTHOM
pexkoMOuHanuu u auddysus Hocurenel 3apsaa. Ibdext Jembepa.

4.3 JlabopaTopHble padoThI

1.Onpenenene Tna 31€KTPONPOBOAHOCTH MOTYIPBOIHUKOB.

2.0npepaeneHue NUPUHBI 3aMIPEIIEHHON 30HbI COOCTBEHHOTO MOJYITPOBOHUKA.
3.Pacuer TemMnepaTypHOU 3aBUCUMOCTH IIUPHUHBI 3aMPEIIEHHON 30HBI.
COOCTBEHHOI'O MOIYIPOBOIHHKA.

4. Pacuetr TeMnepaTypHOH 3aBUCUMOCTH JIEKTPOHOB U JILIPOK B COOCTBEHHOM
MOJIyIPOBOJHUKE.

5.Pacuer TemniepaTypHoii 3aBUcUMOTH ypoBHs depMu cOOCTBEHHOTO
MOJIYIIPOBOJHUKA.

6.Pacuer TemmniepaTypHoii 3aBucUMOCTH ypoBHS DepMu TOHOPHOTO
MOJIYIIPOBOJHUKA.

7. Pacuer TemnepaTypHO 3aBUCUMOCTH YpOBHsI DepMU aKIIEITOPHOTO
MOJIYIIPOBOJHUKA.

8.M3yuenue TemreparypHOi 3aBUCHMOCTH YJI€JIbHOTO CONPOTUBIICHUS! METAJUIOB U
MOJIYTPOBOJHUKOB

9.M3yuenue r¢pdexra Xosna

10.13yueHue TermonpoBOJHOCTH BEILIECTB

11.M3yyeHue GoTOIIEKTPUUECKUX CBOMCTB MOTYTPOBOAHUKOB

12.3Vuenue BHemHero ¢hoTodddexra

4.4 IllpakTyecKue 3aHATUSA

CeMl/IHapCKI/Ie H TIPAKTHYCCKHEC 3aHATUHA no aAucHUuILIMHe «®Pusnka
IOJYIIPOBOAHHUKOBY.

IMpakTuyeckue 3ausitus 1 kype, 1 u 2 cemectp
1.I'myOokue mpuMecHbIe YpOBHHU B MOMynpoBoaHuKax 7.23 (7)
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2.YacTUYHO KOMITEHCUPOBAHHBIC MTOTYIIPOBOTHHUKH.
3.dedeKTsl B MOMYIIPOBOIHUKAX.
4.VI3MeHeHre KOHIICHTPALUU 3JI€KTPOHOB U G IIPU OCBEILICHUU.
5.PexoMOuHarust HocutTenel 3apsina 46, 47,48, 53 (7)
6.YpoBHU npuinnanus, 1e(eKThl B MOIYIPOBOJIHUKAX U UX BIUSHUE HA MPOLECCHI
pekombunaruu 49, 50, 51, 52 (7)
7. Judbdy3ust 371eKTPOHOB U JIBIPKU B HEBBIPOKACHHBIX MOTYNpoBoAHUKax 60, 61,
56,66. (7)
8.0mpezneneHne HEPaBHOBECHOM KOHIICHTpAIIMU HOCUTENIEW 3apsiia TpHu
HEOJHOPOIHOM TE€HEPALUH.
9. 1nddy3ust 3NEKTPOHOB U ABIPOK B HEBBIPOXKICHHBIX MOIYIMPOBOAHUKAX. 62, 63,
64. (7)
10.9dbdext Hembepa 75,76,78 (7)
11. Iuddy3ust 27IeKTpOHOB U JBIPOK B TMOJYINPOBOJHHUKAX BO BHEIIHEM
anexkTpuueckom noie 81, 82, 85, 86, 88. (7)
12. Inddy3us HocuTenel 3apsga B MarHuTHOM 1osie. 95, 96, 97. (7)
13.00beMHBII 3aps/ B IPUIIOBEPXHOCTHOM clioe noyrnpoBoanuka 103, 104, 105,
106, 107. (7)
14.IToTreHunan B MpUIIOBEPXHOCTHOM ciioe noaymnpoBogHuka 103, 104, 105, 106,
107. (7)
15.PaboTa BeIX0J1a HOCUTENEH 3apsaa u3 moxynpoBoaruka 108, 109, 110. (7)
®oto — ».4.c. B noiynpoBoanukax 147, 148, 149, 151, 152 (7)
16.0nTr4eckue cBoiicTBa MoaynpoBoHUKOB 154,155, 156, 157, 158 (7)

Jlutepatypa K NPaKTUYECKUM 3aAHSATUSIM

1. T1.C. Kupees . ®u3nka nosrynpoBogHukoB M. 1969.

2. I'.Baitac . ®u3uka rarbBaHOMUYECKHUX TMOTYTPOBOJHUKOBBIX IPUOOPOB U
ux npumeHenne M. 1974r.

3. A.B. PucanoB. DneKTpoOMarHiuTHBIE MPOIIECCHl Ha MOBEPXHOCTH

nonynpoBogauka M. 1971r.

JK.ITankoB. OnTHYECKHE NPOLIECCHI B MOJYITPOBOAHUKAX. M. 1972

5. T.J. Hanroka , 3.A, UcmawmioB. COOpHUK 3a/1ay Ha SIBJICHUS ITIEPEHOCA B

noynpoBogHukax. ['po3ubiii 1979r.

N.M. HuannbKoBCKUI. DIEKTPOHBI U ABIPKHU B MOIYNPOBOAHUKaX. M. 1972

7. B.JI. bonu-bpyesuu, N.I1.3Bsrun, 1.B. Kapnenko, A.I'.MuponoB Co0pHUK
3a/1a4 Mo (pu3uke moaynpoBoJHUKOB M. 1987

B

o

4.5 KypcoBoii npoexkT

[NPUMEPHBIE TEMbI KVYPCOBLIX PABOT IIO0 KVYPCY «DPU3UKA
[HOJIYIIPOBO/JHHMKOB».
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1. Penakcanus (oTONpOBOIHOCTH MOTYITPOBOTHUKOB.
2 H3ydyeHue 3HEPreTUYECKOro CIEKTpa NOJYyMPOBOAHUKA C TTOMOIIBIO
BHEIITHETO dbotorddekra
3.®o1tor(hPeKT B BBICOKOOMHBIX IOJYIIPOBOIHUKAX.
4.DoTo37eMEHT Kak IpeoOpa3zoBaTelb CBETOBOM SHEPTHH B DJIEKTPUUYECKYIO.
5. Bpemst penakcaiinu HepaBHOBECHBIX 3apsiIOB B MOJIYIIPOBOIHUKAX
6.BiusiHne paccesHust HocUTenel 3apsiga Ha HEUTPaIbHBIX IPUMECSX Ha
BEITMYMHY MTOABUKHOCTH B IOTYIIPOBOTHUKAX.
7. Briusiaue paccessHuss HOCUTENEH 3apsaa Ha HOHAX MPUMECH Ha BEIMYUHY
MOJBM)XHOCTH B BBICOKOOMHOM TTOTYIIPOBOTHUKE ZNS.
8.BmmstHune paccessHusI HOCUTENEH 3apsiga Ha aKyCTHUECKUX U OMTHIECKUX
(GhoHOHAX HA BETMYHMHY MOJABMYKHOCTH B TBEPJIBIX TENAX..
9. Yopyroontuyeckuit 3PpeKT B KpUCTAIIAX.
10. Usyuenue HpuU3M4ECKUX CBOMCTB MOIYIPOBOJHUKOBBIX TEPMUCTOPOB.
11. TepMOpE3UCTOPHI U UX MPAKTUYECKOE MPUMEHEHHE.
12. V3yuenue pu3andecKux CBONCTB CUMMETPUYHBIX CTAOUIUTPOHOB.
13. U3zyuyenue GpuznuecKux CBONCTB BapUKAIOB.
14. TepMO2IIEKTPOABUKYIIAS CHJIA B TIOJYIIPOBOJHUKOBBIX MaTepraax.
15. TernnonpoBOAHOCTb COOCTBEHHBIX MOJIYITPOBOTHUKOB.
16.TemnonpoBOJHOCTh MPUMECHBIX MOJTYTPOBOTHUKOB

4.6 CaMocTosITEJIbHOE H3YyUYeHHE Pa3/ie/I0B TUCIHIINHBI

BOIIPOCBI JJsA CAMOIIPOBEPKU HW NOAI'OTOBKH K
HPOMEXYTOYHOMY KOHTPOJIIO.

Ne ConepxaHue TeMbl Yacer | Popma
CPC | koHTpOMIS
1 [110THOCTH KBAHTOBBIX COCTOSIHUI 2 YCTHBIN
onpoc
2 . ©®ynkuus Gepmu-/upaka. 2 YCTHBIN
onpoc
3 Crenenp 3an0JIHEHUS TIPUMECHBIX YPOBHEM. 2 YCTHBIN
onpoc
4 KonnenTpanus 31eKTpoHOB 1 AbIpoK. MHTErpan 2 YCTHBIN
Oepmu-/lupaka. OIIpoC
3) [IpumecHbIe 1 COOCTBEHHBIE MOTYITPOBOAHHUKH. 2 YCTHBIN
onpoc
6 3aBUCUMOCTh YPOBHSI DepMU OT KOHIEHTPALIUH 2 YCTHBIN
IPUMECH U TeMITepaTyphl AJIs BEIPOKICHHOTO orpoc
MOJTYTIPOBOTHUKA.
7 IIprmMecHBIE 30HBI. 2 YCTHBIN
onpoc
8 Kunetnueckoe ypaBHeHue bonbimana. 2 YCTHBIN
onpoc
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9 PaBHOBeCHOE cocTosiHUE. YCTHBIN
onpoc
10 Bpewms penakcarnum. YCTHBIN
onpoc
11 DddexTuBHOE ceueHUE pacCEsTHUS YCTHBIN
onpoc
12 THUIIBI HEHTPOB PACCESHHUS. YCTHBIN
onpoc
13 PaccesiHue Ha aToMax MPUMECH U JUCTOKAITUSIX. YCTHBIN
onpoc
14 PaccesiHue Ha aToMax MpUMECH U JUCTOKAITUSIX. YCTHBIN
onpoc
15 PaccesiHie Ha TEIIOBBIX KOJEOAHMSIX PEIIETKH. YCTHBIN
onpoc
16 HepaBHoBecHast pyHKIIMS pacnpeaesieHUsI. YCTHBIN
onpoc
17 Y aenbHas IPOBOAMMOCTH MOTYITPOBOAHHUKOB. YCTHBIN
onpoc
18 3aBUCUMOCTH MOJBUKHOCTh HOCHUTENEH 3apsia OT YCTHBIN
TEeMIIepaTyphl. onpoc
19 Dddexr Xomra. YCTHBIN
onpoc
20 Dddexr Xomma B MOTYIPOBOTHUKAX C ABYMS YCTHBIH
THIIAMU HOCUTEJIEN 3apsiia. onpoc
21 MarHuTope3ucTUBHBIN 3(PPEKT. YCTHBIN
onpoc
22 TepMO3aIEeKTpUYECKHE SIBIICHUS. YCTHBIN
TennonpoBoIHOCTH MOJIYIPOBOIHUKOB. onpoc
23 Oddexr Nanna.
24 Y napHasi HoHU3aIMsl.
4. Oopa3zoBaTejibHbIE TEXHOJIOT U
5.1 I/IHTepaKTHBHLIe Oﬁpa?.OBaTe.]'leble TEXHOJOIHH, HCTI0JIb3YEMbIC B AYAUTOPHBIX
3AHATUAX
BUJI UCIOJIb3YEMBIE
CEMECTP SAHATUSA NHTEPAKTUBHBIFE, KOJIUYECTBO
(L TIP, OBPA30BATEJIbHBIE YACOB
JIP) TEXHOJIOI'NHA
11 2 J I[IpesenTanuu 8
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P [Ipesentanmu, odyuaromiee 4
TECTUPOBAHUE

JIP

HUTOIO: 12

6.0UEHOYHbIE CPEACTBA OJ1A TEKYLWLEFO KOHTPOIA U
NMPOMEXYTOYHOWN ATTECTALUW.

6.1 KonTpoJsbHbIe BONPOCHI 10 PU3MKe MOJIYIIPOBOJIHUKOB
nJjisa maructTpoB 1 kypcea (1 -cemectp).

=

Krnaccudukanys BemecTB 1Mo BETUYUHE YAEITbHOU 3JIEKTPONPOBOAHOCTH.

2. MonenpHble IPECTaBICHUS O MEXaHU3ME DIIEKTPOTPOBOTHOCTH
COOCTBEHHBIX MOJTYIIPOBOAHHUKOB.

3. MonenbpHble IPeACTaBIECHNUs 0 MEXaHU3ME AIIEKTPONPOBOIHOCTH

IPUMECHBIX NOJIYIIPOBOJHUKOB.

DnemeHTapHasi TEOpUs MIEKTPOIPOBOIHOCTH.

VYpasuenue lllpenunrepa 1 kpucrasia.

Anmnabatudeckoe NpUOIMKEHNUE U BAJIEHTHAS alllPOKCUMAIUS.

OHORIEKTPOHHOE NPUOIIMKEHHE

[TpubnnkeHne CUIbHO CBSI3aHHBIX 3JIEKTPOHOB.

. UHCII0 COCTOSIHUSA AEKTPOHOB B SHEPTETUUECKON 30HE.

10 KBazunmmysbc 371€KTpOHA B KpUCTALIIE.

11.30Hb1 bpumtosHa.

12.B03MO3KHBIE 3aMOTHEHHSI SJICKTPOHHBIX COCTOSIHUI BaJICHTHON 30HBI.

13.3aBHCUMOCTH SHEPTUH NIEKTPOHA y THA U MOTOJKA YHEPTETHUECKOM 30HBI.

14. JIBuxeHue 2JIeKTPOHA B KPUCTAILIE MO/ IEHCTBUEM BHEIIHETO
AIIEKTPUYECKOTO MOJIS.

15.9¢dexTrBHAsS Macca HOCUTENEH 3apsa.

16.YpaBHeHHE N309HEPTETUYECKON MOBEPXHOCTHU AJIEKTPOHA U BUJ] TEH30pa
3¢ (HEeKTUBHON Macchl AJisi KPUCTAIIOB, Y KOTOPBIX JABE IJIaBHBIX OCH
TEH30pa YKBHBAJICHTHBI.

17.1IuKJIOTPOHHBII pe30HAHC.

18.Koebanne 01HOATOMHON JIMHEWHON IIETIOYKH.

19.Kunetnueckas ¥ NOTEHUUATIbHAS SHEPTUHA OJHOMEPHOM PEIIETKH.
HopmaiibHble KOOpIMHATHI.

20.Konebanust AByXaTOMHOM JIMHEMHON LIEMOYKH.

21.KonebaHusi aTOMOB TPEXMEPHOU PEIIETKH.

22.CratucTtika (h)OHOHOB.

23.TenmoeMKOCTh KPUCTAIUTMYECKON PEIIEeTKH.

24. TepMHUYeCKOE paclIMPEHUE U TEIJIOBOE CONIPOTUBIICHUE TBEPAOTO Tea.

©CoN Ok
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25.1110THOCTh KBAHTOBBIX COCTOSTHHM.

26.Dyuknus pacnpenenenus Gepmu-Jlupaxa.

27.CteneHp 3aroIHeHUs] IPUMECHBIX YPOBHEH.

28.KoHI1ieHTpalys 3JeKTPOHOB U JBIPOK B 30HAX.

29.PaBHOBECHBIE KOHIICHTPALIUU JBIPOK U JIEKTPOHOB B IPUMECHOM
MOJIyIIPOBOJTHUKE.

30.PaBHOBeCHAsI KOHLIEHTPAIUS AJIEKTPOHOB U JBIPOK B HEBBIPOKIACHHOM
JIOHOPHOM H aKI[ENTOPHOM TOJTYTIPOBOTHUKAX.

31.PaBHOBeCHAsT KOHIICHTPAITUS AJIEKTPOHOB U JABIPOK B CHIIHHO BBIPOKIECHHOM
MOJTyTIPOBOTHUKE.

32.CoOCTBEHHBIN MOTYTTPOBOIHHK.

33.3aBucuMocTh ypoBHSI DepMu OT KOHIICHTPAIIUHA TPUMECH U TEMIIEPATYPHI
JUTSL HEBBIPOXKIEHHOTO TOJTYITPOBOIHHKA.

34.3aBucumoctb ypoBHs DepMu OT KOHIICHTPAIIMK PUMECH U TEMIIEPaTyPhI
i1 foHopHoro nonynpoBoaauka (N , = 0).

35.3aBucuMocTb ypoBHs DepMu OT KOHIICHTPALIUU IIPUMECH U TEMIIEPATYPHI
I akienToproro nosynpoogaauka (N ¢ = 0).

36.3aBUCUMOCTD MOJIOKEHUST ypOBHA DepMu OT TeMIiepaTyphl s
HEBBIPOXKIECHHOTO MOMYIPOBOAHMKA C YACTHYHO KOMITEHCUPOBAHHOM
MPUMECHIO.

37.IlpuMecHbBIE 30HBI.

38.MexaHU3MBI pacCcesTHUS JICKTPOHOB U JBIPOK B MOIYITPOBOTHUKAX.

39.Kunernyeckoe ypaBHeHue bonbimana.

40.PaBHOBECHOE COCTOSIHUE CUCTEMBI HOCUTENEH 3apsija B MOTYIPOBOIHHKE.

41.Bpems penakcaruu.

42.PaccessHre Ha MOHAX TIPUMECEH.

43.PaccesiHue Ha aTOMax MPUMECH U TUCIIOKAIHAX.

44 PaccesiHus Ha TEIUIOBBIX KOJICOAHUSAX PEIICTKH

45.HepaBHoBecHasi GyHKIIUS pacipeiesieHus.

46.Y nenpHas MPOBOAUMOCTD ITOTYIIPOBOTHUKOB.

47. 3aBUCUMOCTD MTOJABUKHOCTh HOCUTENEH 3apsia OT TeMIEPaTyPHhl.

48.9¢bdext Xonna.

49.9¢dext Xoima B MOJIyNIPOBOJHUKAX C IBYMs TUIIAMHU HOCUTENIEH 3apsija.

50. MaruuTtope3ucTUBHBIN 3P PEKT.

51.TepMO3IEKTpUYECKUE SIBJICHHUS.

52.TemnonpoBOHOCTH MOJTYITPOBOJHUKOB.

53.9¢ddekT 'anHa.

54. Y napHasi MOHU3AIIMSL.

6.2 KonTpoJsbHbIe BONPOCHI M0 pu3NKe MOJIYNPOBOJIHUKOB
nJis1 maructTpoB 1 kypcea (2 -cemectp).

1. PaBHOBECHBIE U HEPABHOBECHBIE HOCUTEM 3aps/ia.
2. bunonsipHasi cBeTOBasi TeHepaIvs HOCUTENEH 3apsa.
3. MoHormomsipHasi CBETOBasi TeHEpaIus.
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4. MaKCBEJIOBCKOE BpeMs peIaKCallvy.

5. Buapl pekomOUHaIUN.

6. Mexx30HHas u3nydaTeabHas peKOMOUHAIIHS.

7. Mex30HHas yiapHasi peKOMOUHAITHSI.

8. PekoMmOuHanust HocuTeneu 3apsiaa yepe3 peKoMOMHAIMOHHBIE JTOBYIIKH.

9. TemneparypHasi 3aBUCUMOCTb BpPEMEHM >KWU3HM HOCUTEJIEH 3apsga mnpu
pEKOMOUMHAIMY Yepe3 peKOMOUHAIIMOHHBIE JIOBYIIIKH.

10._YpaBHeHHE HEMTPEPHIBHOCTH.

11. Iucddysus u aperidoBbie TOKH.

12.CooTHomenne DWHINITEHHA.

13.ludpdy3ust u papeiid HEpaBHOBECHBIX HOCHUTENEH 3apsjga B clydae
MOHOTIOJIIPHOU MMPOBOUMOCTH.

14.TIpupoaa NOBEpXHOCTHBIX YPOBHEM.

15.Teopus cnost IpOCTPAHCTBEHHOTO 3apsija.

16.2¢dekT moms.

17.T1loBepxHOCTHAsI pEKOMOMHAITHSI.

18.BnusHre MOBEpXHOCTHOW PEKOMOMHAIIMU Ha BpeMs >KU3HU HOCHUTENEH
3apsja.

19.CrexTp oTpakeHHs U CTIEKTp MOTJIOMICHHUS.

20.Co0cTBEHHOE TOTJIONICHHE MPU MPSIMBIX TIEPeXoaax.

21.Co0cTBEHHOE TIOTJIONICHHUE MTPU HEMPSIMBIX TIEPEX0ax.

22.Co06CTBEeHHOE TIOTJIONICHNE CHITBHO JIETHPOBAHHOTO MOIYIIPOBOIHUKA.

23.BiusHne BHEMIHMX  BO3IAECHCTBUMI Ha  COOCTBEHHOE  IIOTJIOLIEHHE
MOJTYTIPOBOTHUKA.

24 . DKCUTOHHOE TIOTJIOIIEHHE.

25.1Tornomenne cOOCTBEHHBIMU HOCHUTEIISIMH 3apsiia.

26.[TpuMecHoOe ToTIoIIEeHHE.

27 .PemieToyHoe MOIJIOIIECHHUE.

28.Turbl JIIOMUHECIICHITUH.

29.MOoHOMOJIEKYJISIPHOE CEYEHUE TBEPBIX TEIl.

30.PexoMOMHAIIMOHHOE U3ITyYE€HHE TTOTYTPOBOHUKOB MPU (PYHTaMEHTAIbHBIX
nepexojax.

31.PekoMOMHAIIMOHHOE U3JIYYCHHUE TIPH IIepexoJaxX MEXIy 30HOW U
PUMECHBIMH YPOBHSIMHU.

32. CHIOHTaHHOE U BBIHY>KJIEHHOE U3TyYEHUE aToMA.

33.CTUMyIUpPOBAHHOE U3TYyYEHUE TBEPABIX TEIl.

34.Buytpennuii potodpdekr.

35. ®oTonpoBOANUMOCT.

36. Penakcarust OTONMPOBOAUMOCTH.

37.DOTOMPOBOANMOCTh TPU HAJUYHH TOBEPXHOCTHOW PEKOMOWHAIIUU U
mubdy3us Hocutenei 3apsaa.

38.9¢ddekT Jlembepa.

39.DoT03eKTPOMArHUTHBIN Y (PEKT.

40.DoTo3dgdexT B P-N mepexoe.

41.®otord ekt Ha 6aprepe oTkwm.
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42.Buemnuit potordp et

6.3 I'pa¢uk pedTHHIOBBIX MEePONPUATHH

1 cemecTp
No MeCSIII
cemecTpa
CEHTAOPb OKTSI0pb HOSIOPB nexkadpb STHBApb
5 Jlekmumn.
KOJUIOKBUYM AK3aMEH
5
[IpakTHyeCcKue 3aHITHUS.
5 aTTecTalus aTTecTalus
JlaGopatopHbIe 3aHITHUS
5 aTTecTaIus aTTecTaIus
2 cemecTp
Ne MecsL
ceMecTpa
deBpaib MapT arnpeinb Mai UIOHb
5 Jlekiuu.
KOJIJIOKBUYM AK3aMEH
5
[IpakTrueckue 3aHsATHS.
5 aTTecTalus aTTecTalus
JlaGopaTopHbIe 3aHATHSA
5 aTTecTalus aTTecTalus

7. YAEBHO-METOAUYECKOE OBECIIEYEHHUE KYPCA « PU3UKA
HOJYITPOBOJAHHUKOB».

7.1 PEKOMEHJAYEMBIE JIEKIHMOHHBIE JEMOHCTPALIUN I10 KYPCY
«®U3UKA ITOJIYITPOBOIHNUKOB».
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MEPEYEHb HATJISIJITHBIX IOCOBUMI

1. Cxema 3aBucumoctu ¢yHKIuH pacnpenenenus Oepmu-/lupaka u bonbimana
OT DHEPTUU HOCUTEIIEH.

Nogahkowd

Cxema mpo1ieccoB TeHepal 1 peKOMOUHAITNH (POTOHOCUTEIEH.
Cxema psIMbIX ¥ HEMPSIMBIX TIEPEXO0/I0B.

Cxema 3aBUCUMOCTH dHeprur DepMu OT TeMIEpaTyphl.

Cxema (oToBoapTanueckoro s ¢ekra.

Cxema MarHuTo Ao IHoro 3dgdexra.

CxeMa KOHCTPYKLUH MOIYIPOBOJHIUKOBOTO JIa3epa.

JIMTEPATYPA K CIIEHKYPCY « ®PU3UKA TOJYITPOBOJAHUKOB»

7.2 OCHOBHAas

1.
2.

3.

4.

K.B. [ITanmmmoBa. ®u3nka nmoaynpoBogHukoB M. «Jlaws», 2010 r

A.N. AxcensM. BBeneHune B Teopurro noynnpoBOAHUKOB. M. «Jlanby, 2008
T.

['.I'. Berps, B.U. [Tepens OcHOBBI PU3MKH MOTYNPOBOAHUKOB. DuzmMatTrus.
2009 r.

O.b. I'yces, A.H. Ilonnyonsiit, A.A. TIpokodses, M.H. SccueBuy.
N3nyuyeHne KpeMHHUEBBIX HAHOKPHUCTAIUIOB. MeXyHapoHasi KOH(pEpeHus
«Kpemnmuit — «012. Cankr — [letepOypr. ®TII. 2013, Tom 47, BbITycK 2.
B.B.Pymsnnes, C.B. mopo3os, K.E. Kynpsasues, B.W. I'aspunenko, J1.B.
Ko3noB. OcobeHHOCTH TPUMECHOU POTONPOBOJUMOCTH B KPEMHUU
aerupoBaHHoM 60pom. XV cumnoznym» Hanodusuka u
HaHodnekTpoHuka» Huxuuit Hosropoa. ®TII. 2012 r.

7.3 JlonmoyHUTEILHAS

1.

2.

ok w

0 N o

9.

B.U. ®uctyne Beenenue B pusuky noaynpoBogaukos M. U3n. Beicias
mkona. 1978r.

A.. AxcensM. BBeneHue B TEOpUIO NOIYIIPOBOAHUKOB. M. duzmaruzgat
1967r.

I'.JIx. N'ompiemut. 3agaun o dusuke TBepaoro Tema M. 1976.

B.M. ®punkun. CerHeTosneKTpuku - nmoxynpoBoanku M. «Hayka» 1976r.
B.JI. bonu - bpyeBuu, C.I'.Kanamnnkos. @u3uka noJaynpoBOAHUKOB M.
«Hayka» 1977r.

JI.C. Ctunws6anc. ®usuka noaynpoBogHukoB. M. U3a. «Cos. paguo» 1967r.
I[1.C. Kupee. ®uznka nonynpoBogHuKoB. 3. Beiciias mkomna 1969r.
K.3eerep. ®usuka nonynpoBoaHukoB M. «Mup» 1977r.

N.M. uanibKoBCKUI. DIEKTPOHBI U ABIPKHU B MOIYNPOBOAHUKaX. M. 1972

10.K.ITankoB. OnTuyeckue npouecchl B MOIyNpoBoaHUKax. M. 1972
11.A.B.PucadoB. = DJEKTpOMAarHUTHBIE  MPOIECCHl  HAa  TOBEPXHOCTHU

nosrynpoBogHuka M. 1971r.
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12.YcanoB JI.A. SIBnenus mepeHoca B CTPYKTypax ¢ TYHHEJIbHO- TOHKUMU
MOJYTIPOBOJHUKOBBIMU ciosiMU. M3natenbcTBO CapaToBCKOro
['ocynapctBenHoro YHusepcuteTa.1996 r.

13.A. A. XapnamoB. CrieniuabHbIA Ppu3ndeckuii npakTukyMm, 2.MI'Y. 1977r.

14. I".Baiinc. dus3nka rajJbBaHOMHUYECKHX IOJYIPOBOJIHUKOBBIX MPUOOPOB U
ux npuMmeHenue M. 1974r.

15.T.1. Hanroka, 3.A, McmaunoB. COOpHUK 3a/ady Ha SIBJCHUS IEepeHOcCa B
oJIynpoBogHUKaX. ['po3Hbiil 1979r.

16.B.JI. bonu-bpyesuu, W.I1.3Bsrun, U.B. Kapnenko, A.I'.MuponoB CoopHuK
3a/1a4 1o (pu3uKe MmoayrnpoBOJHUKOB M. 1987

17.ITonynpoBogHukn — cerHetosnekTpuku. lloa. penakumeit I'pekoBa A.A.
PI'Y.1986 1., 1976r.

18.ITonympoBoguuku — cerHerosnektpuku. [loa. pemakiumeit ['pekoBa A.A.
PI'Y. 1976r.

19.Kopnosa IO.I1. OcHoBbel ¢usuku noxynpoBogHukoB. [lon. Penmakiuei
3axapuenu b.I1. M.y®uzmatiant».2002r.

7.4 Tlepuoguyeckue U3naHus
1. UzBectust PAH .Cepus pusnueckas.
2. ®u3uKa M TEXHUKA NOJYNPOBOJHUKOB
3. ®usmka TBEpAOTO Tea
4. OnTHvka U COEKTPOCKOMHS
5. UsBectusa By3os. CeBepo-KaBkaszckuii pernoH. EcrecTBeHHbIE HAYKH

7.5 MeTtonuueckue yka3zaHus K 1aO0OpaTOpHbIM paboTam
JlaGopatopHbie pabOTHI HE TPEAYCMOTPEHBI 110 paboueit mporpamMme
7.6 Metoguyeckue yKazaHus K MPaKTUYECKUM 3aHSATUSAM
[IpakTuueckue 3aHATHS 00€CTIEUCHbI METOIUYECKUMHU YKa3aHUSIMU
7.7 llporpammHoOe 0becrieueHre COBPEMEHHBIX HH(DOPMAITMOHHO —
KOMMYHMKAIITMOHHBIX TEXHOJIOTHH (JIMIeH3MOHHOE)

[IporpammHoe oOecrieueHre BHIOPAHO B COOTBETCTBUM C KaTajJorom
JUIIEH3UOHHBIX MPOTPAMMHBIX MPOAYKTOB, UCIIOIb3YEMbIX B YHUBEPCUTETE

1. Onepannonnas cucrema Microsoft Windows XP Professional.

2. TTaker npuknaaubeix nporpamm Microsoft Office 2003 Professional.

3. [IporpammusIit poaykT « AHTUBHpYC Kacmepckoroy.

4. ITporpammusblii npoaykt MAPLE.

5. Iporpammusiii mpoaykt Fine Reader 7.0 Professional Edition.

6. [Iporpammusrtii npoagykr MATCAD.

7.8 NHTepHeT pecypchbl

http: // www,ph4s,ru/book_ph_poluprovodnik.html
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8. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHHUE
JTUCLHUTIJIMHBI

KommbroTepHslii Kiacc, OprrexHUKa, Tejie- W ayauoanmnaparypa (Bc€ — B
CTaHJApTHON KOMIUIEKTAIMKU i J1a0OpPAaTOPHBIX 3aHSATUH U CaMOCTOSATEIbHOM
paboThl); nocTyn K cetu MIHTepHeT (BO BpeMsi CaMOCTOSITEIbHOM MOJATOTOBKU U Ha
Ja00pATOPHBIX 3aHATHUSIX).

B naGoparopun «Dusnka noIympOBOIHIUKOBY UMEIOTCA CIIEIYIOIINE TOCAI0UHbIE
MecTa:

PaGouee mecTo npemogaBarens-1

Hocka-1

JlabopaTopHBIX CTOJIOB -12

CrynbeB -12

[Tocan. mect 12

JlaGopaTopHble YCTAaHOBKH :

a)IPOU3BOJICTBA 00beinHEeHUs «Pocydnpudopy:

1. YcraHoBka  Juisi  M3y4Y€HHUs  BJEKTPOIPOBOAHOCTH  METANIOB U

nostynpoBogHuKoOB. DITK-07.

2. YcraHoBka juist uzydenus p-n nepxonad®IIK-06

3. Ycranoska jist uzydenus dpdexra Xomia B nomyrnposoaaukax OITK-08.

4. YcranoBka st u3ydenus BHemHero ¢Gotospdexra OIIK-10.

5.YcraHoBKa I ONPENENEHUS TUTIA IPOBOAUMOCTH ITOJTYTIPOBOIHUKOB.

6.Y cTaHOBKaAJIsl U3YUYEHUSI TEPMOIJIEKTUYECKOTO A PexTa.
0)ABTOMAaTU3UPOBaHHbIE JIabopaTopHble CcTeHAbl mpousBojacTBa «OBI'OY BO
[leH3eHCKMI rOCY1apCTBEHHBIN YHUBEPCUTET) JUJIS U3YUYEHUS CBOVCTB MATEPHUAIIOB
U DJIEMEHTOB ANEKTPOHHOM TeXHUKH. CTEHIbl TMPEeACTaBIAIOT CcOOOMU
U3MEPUTENIbHbIE CUCTEMBbI, BBINOJHEHHbIE Ha 0a3e MepCOHANIbHBIX KOMIBIOTEPOB
.CTeH1pl MTpeIHa3HaYEeHbI U1 IPOBEICHUS CIEAYIOIIUX UCCIEI0BaHUM:

1.ABTOMaTHU3MpOBaHHBIE Ta00PATOPHBIM CTEHA JIsl UCCIIE0BAaHUS CBOMCTB
CETHETORJIEKTPUUECKUX MaTepuasioB

2.ABTOMaTH3UPOBAaHHBIE Ta0OPATOPHBIN CTEH/ ISl KCCIEA0BAaHUS CBOMCTB
HOJTyTIPOBOJHUKOBBIX CTPYKTYP METOJOM BOJIbT-(PapagHbIX XapaKTEPUCTHK
3.ABTOMaTH3UPOBAHHbIE TAOOPATOPHBIN CTEH IJIsl UCCIIEIOBAHUS CBONCTB
MIOJTYTPOBOTHUKOBBIX MaTEPUAIOB AIEKTPOHHON TEXHUKH METOIOM dPPeKT
Xomna

4.ABTOMAaTHU3MPOBAHHBIE TAOOPATOPHBIN CTEHI JAJISl UCCIICIOBAHUS MAarHUTHBIX
CBOMCTB MaTe€pHAJIOB JICKTPOHHON TEXHUKU

5.ABTOMATH3MPOBAHHBIEC TAOOPATOPHBIN CTEH/I JIsl UCCIIEIOBAHUS CBOMCTB
OJTHOKOMITOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX MPOBOTHUKOBBIX MaTEPHAIIOB
3JICKTPOHHOM TEXHUKHU
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Pabouast mporpamMma nucuuriuHbl «DU3MKa MOIYIPOBOJIHUKOBY COCTaBJICHA B
cootBeTcTBUM ¢ TpeboBanusiMu GI'OC BO no nanpasienuto noarotrosku 03.03.02
®dusrka, yTBEPKIECHHOTO MpUKazoM MuHHCcTepcTBa 00pa30BaHUs W HAYKH
Poccuiickoit @enepanuu ot 7 aBrycta 2020 r. N 891

[Tporpammy cocraBui: mpodeccop kadenpor «dPusnuka» P.M. Maromaios

[Tporpamma omobpena Ha 3acenannu kadeapsl «Duzukar
[Tporokon Ne_8 or« 11 » wmapra 2025 rona

[Iporpamma o00peHa Y4eOH0-METOUIECKUM COBETOM (hu3uKo-
MaTeMaTH4ecKoro akyabTeTa
[Tpotokom Ne_7 ot «13 » wmapra 2025 roma
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