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MMUHHUCTEPCTBO HAYKH U BbICIIEro oOpa3oBanus PO

o N Dopma
VIBbSHOBCKHI FOCYJapCTBEHHBIH YHUBEPCHTET

®-PabGoyast mporpamma JUCHUIUIMHBI

1. OEJHU U 3AJJAYN OCBOEHUA JTUCHUIIJINHDBI:
Llenvro oucyunaunel SBISAECTCS U3yYECHUE AKTHUBHBIX 3JIEMEHTOB PaJHO3JIECKTPOHUKHU, UX
MojeIet, obmacTeld 1 0COOEHHOCTEH UCTIOJIb30BAHUS B PAAHOIIEKTPOHHBIX CUCTEMAX.
3aoauu oucuuniuHsl:
L] : I[OCTI/IFHYTB IIOHUMAaHUS HpI/IHIII/IHOB pa6OTI)I AKTUBHBIX 3JICMCHTOB
PaIuOdIEKTPOHUKH.
e -Jlatb wuHpOpMAIMI0O 00 OCHOBHBIX OKCIUTyaTallUOHHBIX XapaKTEPUCTHKAX,
HapaMeTpax 1 CXEMaX BKIIFOUCHHSA aKTUBHBIX 3JICMCHTOB.
e -[lo3HAaKOMUTH C MOJACISAMH AJIEMEHTOB ISl WCIIOJIB30BAHUS B KOMIIBIOTEPHBIX
TEXHOJIOTUSIX MMPOCKTUPOBAHUS PATHOITEKTPOHHBIX CHCTEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JucuuniauHa OTHOCUTCS K 0Os3aTeNbHBIM JUCHHUIUIMHAM BapuatuBHOU vactu OIIOIL.
JlanHass AUCUMIUIMHA (OPMUPYET HABBIKM H3MEPEHUS U aHalIM3a BXOJHBIX U BBIXOJHBIX
XapaKTePUCTHK MOTyTPOBOHUKOBEIX MPUOOPOB. « DU3MKA aKTUBHBIX JIEMEHTOBY» 0a3UpyeTcs Ha
OCcHOBax (pM3MKH, 3HAHMU (PU3HKU KOHJIEHCHUPOBAHHOTO COCTOSIHHUS BEIIECTBA, 30HHOW TEOPUHU U
(U3HUKH TTOJTYyIPOBOJTHUKOBEIX CTPYKTYP, CIIOCOO0B co3/aHus p-n-nepexonoB. OHa yuTaercs B 5-
OM CeMecCTpe 3-0ro Kypca U OCHOBBIBAETCS HA CIEAYIOUIUX BXOJHBIX 3HAHUAX, YMEHUSAX, HABBIKAX
Y KOMIIETECHIIUAX CTYJACHTA, NOJYUYECHHBIX UM IPU U3YYEHUHU MPEAIIECTBYOIUX JUCUUATUINH:

e MareMaTu4eCcKuil aHaIu3

e AHanuTuyeckas reOMeTpus

e MexaHuka

e HayuHble OCHOBBI IIKOJIBHOTO Kypca (pU3uKu

e Maremarnyeckuii aHanu3 QyHKIUNA MHOTUX [TEPEMEHHBIX
e MonekynsapHas pu3nKa

e Jluneiinas anrebpa

e BekTopHBIN U TEH30PHBIA aHAJIN3

e DJIEKTPUYECTBO U MAarHETU3M

e Teopus BeposSTHOCTENW U MAaTEMATHYECKAsI CTATUCTHUKA

o JludbdepennuanbHble ypaBHEHUS

e  (OCHOBBI paUOU3MEPEHUI

e [IpoekTHas neATEIbHOCTh

e MeToabl MaTEMATHYECKON PU3UKU

e lHTrerpaibHbIE ypaBHEHUS U BApUALIMOHHOE NCUUCIIEHUE
e KonebGaHus v BOJHBI, ONTHKA

e PacmpocTpaHeHHE SJEKTPOMATHUTHBIX BOJH B  OJHOPOJHBIX, HEPUOIUYECKUX U
HaHOCTPYKTypax

e UpcneHHple METOABI B KBAHTOBOM OIITHKE
e  MUKpOIPOIIECCOPHBIE CHCTEMBI

e [lpakTHka MO MOTYYEHUIO MEPBUYHBIX MPOGECCHOHATBHBIX YMEHHMH M HABBIKOB, B TOM
YUCJIe IEPBUYHBIX YMEHUN U HAaBBIKOB HAyYHO-UCCIIEOBATENbCKOM €SI TEIbHOCTU
Jlnst OCBOGHHMSI TUCUMIUIMHBI CTYJIEHT JOHKEH HMETh CIICIYIONINE «BXOIHBIC» 3HAHMS,
YMEHUS, HABBIKA U KOMIICTCHIIHH:
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e Braners Texaukoit nuddepeHmpoBanns GyHKIUNA 0THON TIEPEMEHHOM

® TMpPUMEHATH  TpaBuiao  JAu(GepeHIUpPOBaHUS  CIOXKHOW  (PYHKIIMH,  METO.
norapudmuueckoro audQepeHnpoBanus,

o muddepeHINPOBATH MAPAMETPHUUECKU U HESIBHO 3aJaHHbIC (DYHKIIHH,

® HAXOIUTh MPOU3BOJAHBIC  BBICIIMX  MOPSAAKOB;  TEXHUKOM  MHTETPUPOBAHHS
3JIEMEHTapHBIX (QYHKIIMH;

® BJAJeThb TEXHUKOH MudPepeHInpoBaHus QYHKLINN HECKOIBKUX MEPEMEHHBIX

® MPUMEHATh MpaBWIO AU depeHIUpoBaHus CIOXHOW QyHKIMH, TuddepeHpoBaTh
napaMeTpU4ecKy U HESBHO 3aJlaHHbIC (PYHKIUH,

e HaxoauTh MU GEPEeHINATBI BEICIINX TTOPSIKOB

® yMETh HCIIOJIb30BaTh OCHOBHBIE IIPOrPAMMHBIE CPEJICTBA, IOJIB30BATHCS IN100AIbHBIMU
MH(POPMALMOHHBIMU pecypcami,

® 3HATh OCHOBHBIC 3aKOHBI MEXaHUKH U KHHEMATUKHA MaTePHAJIbHON TOUKH

® 3HaThb OCHOBHBIC 3aKOHBI IEKTPOMArHUTHOTO B3aMMOJCHUCTBHS, BKIIOYAsl YpaBHEHHS
Makcaeinna

® UCMOJNb30BaTh HABBIKM pabOThl ¢ MH(OpMAIMed U3 Pa3IUYHBIX HCTOUYHUKOB JUIS
pereHust MpoeCCHOHATBHBIX U COLMAIBHBIX 3a/1a4

e 3HaTh 0a30BbIe MPO(ECCHOHANBHBIC MMOHATHS U ONPENEICHUs, C KOTOPHIMUA OH OyneT
CTAJIKUBAThCS B X0OJI€ 00y4eHUs

JlaHHasi QUCLMIUIMHA SIBIISIETCS MPENIIeCTBYIOMEH i OyaylIero u3y4eHus CIeayIomnuX

CIienuaJIbHbIX JUCHHUIIIINH:

TeopeTrueckne 0CHOBBI 3JIEKTPOPATUOTEXHUKH
OnekrpoanHamuka CBY

DIeKTpoAHAMHUKA

Teopus xonebanwmit

dusnyeckas IEKTPOHUKA
[TosrynpoBOIHUKOBAs ANEKTPOHUKA
Pannosnexktponuka

KBaHTOBas MexaHuka

MUuKpo- 1 HAaHO2JIEKTPOHUKA

ABTOMaTH3aLUs SKCIIEPUMEHTA

MUuKpo- 1 HAHOCXEMOTEXHHKA

WHuTerpanbHas U BOJIOKOHHASI ONITHKA
KBaHTOBas 3neKkTpoHHKa

IIpakTHKyM MO KBAaHTOBOM 3JIEKTPOHUKE
[IpakTUKyM MO 31EKTPOHUKE
OnTo3JeKTPOHHBIE YCTPOKCTBA

OnTuyeckue HallpaBIISIIOIINE CPellbl U TacCUBHBIE KOMIIOHEHTHI BOJIC

CBY nonynpoBoAHUKOBBIE TPUOOPHI U METOABI ABTOMATU3UPOBAHHOTO KOHTPOJIS
anekTponapamerpoB CBY-monyneit

TepmoauHaMuKka u craTucTudeckas (pu3nka
KoHcTpykunu ruOpuaHbIX HHTETPAIBHBIX CXeM U MHKPOCOOpPOK

CraTtucTudeckas paI[I/IO(i)I/IZ’»I/IKa 1 HAHOOIITHKAa
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e [IpakTHKyM IO UHTETPATIBLHON U BOJJOKOHHOW ONTHUKE

e [IpepnuruiomMHasi mpakTUKa

L4 Hay‘lHO—I/ICCJ'ICI[OBaTCHLCKaH pa60Ta

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110
JUCHUIIVIMHE (MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMbIMU
PE3YJIBTATAMU OCBOEHUA OCHOBHON MPO®ECCHOHAJILHOM
OBPA30OBATEJIbHON ITPOTPAMMBI
ITponecc n3yueHust JUCUUIUIMHBI HAlIpaBJeH Ha (POPMUPOBAHUE CIIETYIOIUX KOMIIETECHIIMNI:
J CIOCOOHOCTBIO MOHUMATh MPUHIMIIBI Pa0OThI U METOBI SKCILTyaTallMd COBPEMEHHOM
Panno3JIEKTPOHHOM 1 ONTHYECKOM anmapatypsl u o0opynoBanus (I1K-1).

Kox u HaumeHoBaHue
peaiu3yeMoii KOMIeTeHIHU

IlepeyeHb NUIAHNPYEMBIX Pe3yJbTATOB 00yUYEeHHS 110

AUCHHUILINHE (MOIYJII0), COOTHECEHHBIX €

HHIANKATOPAMHU JOCTUKCHUS KOMHeTeHIII/Iﬁ

IIK - 1 - ctocoOHOCTE ITOHUMATh
MPUHIAIBL pa0OTBl U METOJbI

3HaTE:
[ ]

(1)I/I3I/I‘leCKI/Ie MMPUHIUIIBI pa6OTLI KOHTaKTa MCTallI-

IKCIUTyaTalH COBPEMEHHOM NOIYNPOBOJAHUK M p-n-mepexoga  (auon),
panuo3IEKTPOHHON u OUIONSAPHBIX M TMOJEBBIX  TPAH3UCTOPOB,
ONTHYECKOH  ammapaTtypel H OIITOIEKTPOHHBIX IPUOOPOB
o0opyoBaHus VMeTs:

* us BOJIBTAMIIEPHOM u BOJIbT(hapaaHOM

XapaKTEPUCTUK TOUYCYHOTO JIMOAA OMPEICISTh
KOHTAKTHYIO pa3HOCTh TMOTCHIMAJIOB, a TaKKe
CTEIEHb JICTUPOBAHUS MOJTYTIIPOBO/THHUKA,
ONpENeNIATh THI MPO00sS MO TeMIepaTypHOil
3aBHCUMOCTH M3MEHEHUS HATIPSDKEHUS
cTadMIn3anuu

Bnaners:

HABBIKAMH M3MEPEHUS CTATUYECKHUX BOJIETAMIICPHBIX
XapaKTEpPUCTUK TPAH3UCTOpPAa U UX 3aBUCHUMOCTH OT
pacnpeneneHus KOHLIEHTPALH HEOCHOBHBIX
HocuTesniel B 0a3e TpaH3UCTOpA, pacueTa pasiIMyHbIX
(U3MUYECKUX XAPAKTEPUCTUK TOIYTIPOBOJHUKOBOTO
JM0J1a, OUITOJISIPHOTO U MOJIEBOTO TPAH3UCTOPOB

4. OBIIAA TPYJOEMKOCTDb JUCIIUIIJIMHbI

4.1. O0beM TMCHUIIMHBI B 3a4eTHBIX efuHHLAX (Bcero) 4 3E

4.2. O0beM JUCHUILINHBI 10 BUAaM y4eOHoM padoTsl (B yacax) 144 4

KosanuectBo yacoB (popma o0yueHus ouHas)
Buj yueOHoit padoThI Bcero no B 1.4. mo cemecTpam
IUIAHY 4 5 6

1 2 3 4 5
Konrakrnas pabora 54 54
00ydJaromuxcs ¢
IIpenoaaBaTesieM B
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COOTBETCTBUHU ¢ YII

AyJUTOpHBIE 3aHATHSL:

JIEKIIUHA

18

18

CeMuHapsl 1
NPAaKTHYECKHUE 3aHITUS

JlaGopaTopHbie
paboThl, MPAKTUKYMBI

36

36

CamocTosTenpHas
pabota

54

54

dopma TeKyIIEero
KOHTpOJIA 3HAaHUU U
KOHTPOJIS
CaMOCTOATEIILHOMN
paboTHI:
TECTUPOBAHUE,
KOHTp.paborTa,
KOJUJTOKBUYM,
pedepatu ap.(He
MeHee 2 BUIOB)

TectupoBanue,
KOHTPOJbHAs

paborta

TectupoBanue,
KOHTPOJIbHAS
pabora

Kypcosas pabora

Buner
MIPOMEKYTOUHOU
aTTecTaluu (dK3aMeH,
3a4er)

Ox3ameH (36)

Dx3ameH (36)

Bcero yacoB o
UCIUATIINHE

144

144

4.3. Cogepxanne TMCUMIIMHBI (MoayJsi.) Pacnpenesienne 4yacoB no reMaM U BHAaM

yueOHoii padoThI:

®opma o0yueHHs OuHas

Bujabl yueOHbIX 3aHATHIA ®opma
AyIHMTOpHBIE 3aHATHS 3ans TeKyIIero
THsa B | Camocro
HaszBanue IpakTuue Jladoparo KOHTPOJI3t
Bcero pHbIE HHTEp ATe]lb IHAHMIA
pa3zesioB U TeM cKHe HaHUH
Jleknun padoTHI, aKTHUB Hasl
3aHATHS, -
NPaKTHKY HOM padorta
CEeMHHAPBI
MBI dopme
1 2 3 4 5 6 7 8
Tema 1. OcHoBbI 18 2 4 2 10 TECTUPOBA
30HHOM TEOPHHU HUE
IIOJIYNPOBOJHUKOB
Tema 2. OcHOBBI 8 2 2 2 6 Tectuposa
CTaTl/ICTl/IIiI/I HI/IG,
HOCHUTCJICH 3apsija
KOHTPOJIb
B
TTOJTYTIPOBOJHUKAX Hasi
pabota
Tema 3. JInozsl ¢ 18 2 6 2 10 TGCTI/IPOBa
KOHTaKTOM HUE,
MCTaJI-
KOHTPOJIb
TIOJTYIPOBOAHUK
Has
®opma Su3z 17
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pabota
Tema 4. 18 2 6 2 10 TectupoBa
Ilon
YIIPOBOAHHUKOB HI/Ie,
bI€ TUOIBI
KOHTPOJIb
Has
paborta
Tema 5. JlaBuHHO- 8 2 - - 6 TECTHpPOBaA
MIPOJICTHBIE TUOBL. HHUE
Tema 6. IloneBbie 14 2 - 8 2 6 TECTHUPOBA
TPaH3UCTOPHI, HHUE
yHOpaBisieMble  p-n-
epPeXoa0M
Tema 7. 14 2 8 2 6 TectupoBa
bunonspHele HUE,
TPaH3UCTOPHI
KOHTPOJIb
Hast
paborta
Tema 8. MJII- 12 2 8 2 4 TECTUPOBA
TPaH3UCTOPHI. HUE
Tema 9. 12 2 - 2 4 TECTHPOBA
OnTo3neKTpOHHbIE HHUE
/11 IpuOOopHI
TECTUPOBA
8. Dk3ameH 36 p
HUC
TECTUPOBA
UTOrO 144 18 36 12 54 p
HUC

5.COAEP)KAHUE JUCHUJIMHBI (MOLYJIS)

Tema 1. OcHOBBI 30HHOII TEOPUH MOJIYTIPOBOTHUKOB

OcHOBHbIE TOJIO)KEHHS 30HHOM Teopuu. BonHoBas (¢QyHKUIuS 3JEKTpoHa B
nepuoandeckoM nose kpucramia. @ynkuuu bnoxa. 3oHel bpromurosHa. DHepreTuueckre 30Hbl —
3ampemnieHnble u paspemieHnbie. Moaens Kponnura-llemnn. 3akoH aucnepcuu, 3¢ dexkTuBHasS
Macca. 30HHas CTPYKTypa METaJUIOB ITOJIyIIPOBOJAHHUKOB.

Tema 2. OcHOBBI CTATHCTUKH HOCHTEJIEH 3apsiia B MOJIYNPOBOJHUKAX

Pacnipenenenne KBaHTOBBIX COCTOSIHMM B 30HaXx. Pacnpenenenume ®@epmu-/lupaka.
KoHueHTpaius 3J1eKTpoHOB U ABIPOK B 30HaX. HeBbIpokaeHHbIe MOynpoBoAHUKH. CoOCTBEHHAs
KOHIICHTpaLWs HOCUTENEH 3apsa.

Tema 3. JInoapl ¢ KOHTAKTOM METAJLI-NOJYIIPOBOAHMK.

30HHBIE IMarpaMMbl KOHTaKTOB METaJUI-MOJIYNPOBOJHUK. 3allOPHBIA U aHTHU3AIOPHbIE
ciou. Pacnpenenenue mons u noreHnuana B obenHeHHoM cioe (bappep lorrkm). [Hupuna
O00C/IHEHHOTO CJI0S B TEIUIOBOM pPAaBHOBECHMM M IpPU HAJIMYMK CMeIleHus. BoibTammepHble
XapaKTCPUCTHUKU IUOJ0B C KOHTAKTOM IoTrTkn. BricoTa 6apbepa B PCAJIbHBIX KOHTAKTaX MECTaJlJI-
KPEMHUH, CUITULU KPEMHUN-KPEMHUN, METAJI-apCeHU L TaiuIist. OMUYECKUI KOHTAKT.

Tema 4. [lo1ynpoBOJHUKOBBIE THOIbI.

O0pa3oBaHue p-n- Mepexoja, KOHTAKTHAsI pa3HOCTh MOTEHIMAIOB. 30HHAS IUarpamma p-
n- Iepexoja B TEIUIOBOM paBHOBECHM. PacrmpesnenieHue moJjsi, MOTEHIMada U IIUPUHA PE3KOro U
IUIABHOTO P-N- MEPEXOJ0B B TEMJOBOM PABHOBECHU. 30HHBIE JUArpaMMbl p-n- MEPEXO0B MPHU
npsiMoM U oOpaTHOM cmeteHusx. [lluprna pe3koro u MmiaBHOro p-n- mepexoja Mpu CMEIICHUSX.
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BonbeT- emMkocTHas Xxapaktepuctuka. JlMomHas Teopws BBIIPSIMIICHHS pP-n- Tiepexoaa B
muddy3nonHoM npubmmKeHun. J{non ¢ kopotkoil 6a3zoil. PekoMOMHAIIMOHHbIE MPOLECCH B p-N-
nepexojax. BiausHue paznudyHbIx (aKTOPOB HA BEIMYMHY PEKOMOMHAIITMOHHOTO TOKa. Pabora p-n-
nepexojia mpu OOJBIIIOM ypOBHE MHKeKIuH. Mexanu3m XoJjuia. BiausHue conpoTUBIeHHUS 0a3bl.
MexaHu3M HHXEKIIMOHHOTO YCWJICHUS B JAHOJIAX C JUIMHHOW 0a3oi. MarauToauobl.
[IpoBoaMMOCTh UOAA C P-n- MEPEXOJOM HA MaJOM IMEPEMEHHOM CHUTHalle, Majo-CUTHajbHas
JKkBUBaJeHTHas cxema. Jluddy3noHHas eMKOCTh, 3aBUCHMOCTH OT 4YacCTOTHI TEPEMEHHOTO
curHaina. llepexoansle mpomecchl B AMOJAX MpPU BKIOYEHUHM M3 MPSMOrO HANpaBICHUS B
o0paTHOE ¥ U3 IPSIMOTO B HEHTPAIIBHOE.

Tema S. JIaBUHHO-TIPO/IETHBIE THOABI.

JIaBUHHO-TIPOJIETHBIA PEXHUM PabOThl U PEXHM C 3aXBAYCHHOH IJIa3MOW. p-i-n- JHOMIBI.
Buapl mpobost p-n- mepexona: TEIIOBOW, TYHHENIbHBIN, JaBUHHBIA. K0oddduimeHTsl noHn3aImm
3JIEKTPOHOB U JIBIPOK, KPUTEPHUIl JTaBUHHOTO MPO00s, KOI(YUIIMEHTHI YMHOKEHHUS JIEKTPOHOB U
AbIpoK. COOTHOLIEHHUS [T 3aBUCUMOCTHU HapsKEHUs JJaBUHHOTO MPo00sl pe3KOoro p-n- nepexoja
OT KOHIEHTpalmuu mnpumeced. TyHHenbHble M oOpamieHHble  auojbl.  OcoOeHHOCTH
BOJITAMIIEPHBIX ~ XapaKTEPUCTUK. BiusgHuE  31EeKTPOH-(POHOHHOTO  B3aUMOJEHCTBHS  Ha
TyHHEJIbHBIE Tpolecchl. MeXaHn3Mbl NEpeHoca TOKa B JUAIEKTpUKax. TOKH, OrpaHUYEHHBIE
IIPOCTPAHCTBEHHBIM 3aPsIOM.

Tema 6. IlosieBbIe TPAaH3UCTOPBI, YIPaBJIsieMble P-N- EPeX010M.

IToneBple TPaH3UCTOPHI C YIpPaBIAKOIIEM p-n- nepexonoM. lIpunmun neicreusa. Pacder
BXOJHBIX BOJBTAMIIEPHBIX XapaKTEPUCTHK IIOJIEBOIO TPAaH3UCTOpa C YIPABIAIOMUM p-n-
nepexoaoM. MHOro M Majo CHUrHajbHbIE IHapameTpsl. YacTOTHBIE CBOWCTBA TPaH3UCTOPOB C
YIPABIISIIOIIUM P-N- TEPEX0IOM. TPaH3UCTOPHI CO CTATUUECKON MHYKITUEH.

Tema 7. bunoJsipHbie TPAH3UCTOPHI.

PesxxuM paboThl: HOPMaJbHBIM aKTUBHBIA PEXUM, WHBEPCHBIM aKTHBHBIH PEKUM, PEKUM
HACBILEHUS, PEXKUM OTCEYKH. TpaH3UCTOp KaK yCHWJIMTEIh MOLIHOCTU. CXeMbl BKIIIOUEHUS C
obmeit 6a30i U OOIIKMM SMHUTTEPOM. 30HHAS AMAarpaMMma TPaH3UCTOpa B HOPMAJIBHOM aKTHBHOM
pexume. be3apeiidoreiii u apeiidowiii TpaH3ucTopbl. OOpa3oBaHUE BCTPOCHHOTO TOJIA Ha Oa3e
IUTAHAPHOTO M ME3aIlJIAHAPHOTO TPAaH3UCTOPOB. BXOJHBIEC M BBIXOJHBIC JaHHBIC BOJIbTAMIIEPHBIE
XapaKTEePUCTUKU. MHTEeTrpanpHbie mapameTpbl - KodddumueHT mepeHoca 0a3bl, KodhQuImeHT
MHXKEKLUU 3MUTTepa, KodpPUIMEHTH nepenadn Toka B cxemax ¢ Ob u OD. 3aBucCUMOCTH OT
YaCTOTHl MAJIOCUTHAIBHBIX KOA(DPHUIIMEHTOB Mepejaul TOKa, MpeenbHas yacToTa Koddduimenrta
nepeaayu TOKa U TpaHUYHasi 4acToTa yCuiieHus. BiusiHue BcTpoeHHOro mojisi B 6ase u 0apbepHOi
€MKOCTH 3MUTTEP-0a3a Ha 4acTOThl. D(PPEKT BHITECHEHUS SMUTTEPHOTO TOKA K KpasiM YMUTTEPOB.
OcoOeHHOCTH JIABUHHOTO TMpo0Osi - TemIoBOi M TokoBoi. IlepexomHble mpolecchl B
TpaH3uctopHoM Kkitoue. IllymMoBBIE CBOWMCTBA OHWMIOJAPHBIX TPAH3UCTOPOB. Pa3HOBHIHOCTH
OUITONISIPHBIX TPAH3UCTOPOB, UCIIOJIB3YEMBIX B MHTEIPAIILHBIX MHKPOCXEMaX: MHOTOIMHUTTEPHBIH
TPaH3UCTOP, MHOTOKOJUIEKTOPHBINA TPAH3UCTOP, TOPU3OHTAIBHBIA TPAH3UCTOP, MEPEKITIOYAOIIHNIA
Tpansuctop ¢ Oapbepom IlloTTku. bumonspHble TpaH3HCTOPBI € TeTEpPONEPEeXxoAaMu U
BapHO30HHOI 0a30ii.

Tema 8. MIII-Tpan3ucTopsl.

[ToneBble TpaH3UCTOPHI ¢ u30MUpoBaHHBIM 3artBopoM (MJIII-Tpansucropsr). M/II-
TPaH3UCTOPBI C BCTPOECHHBIM M MHIYLMPOBAHHBIM KaHalaMHu. PacdeT BXOOHBIX BOJIBTAMIIEPHBIX
xapakrepuctuk M/III-TpaH3uCTOPOB Ha KpyTBIX M IIOJOTMX Yy4acTKaX. MalloCUrHaJIbHbIE
napameTpbl. YacrotHeie cBoiictBa MJIII-Tpan3uctopoB. Momueie M/III-Tpan3uctopsl.
Oco6ennoctu npumenenust M/II1-rpansucropo B BUC. D¢ dhexTs KOpoTKOro M y3Koro KaHasa.
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["opsiurie HOCUTENN B KaHaJe.

Tema 9. OnTo03/1eKTPOHHBIE 11/ TPUOOPHI.

®otopesuctopel.  CBETOM3NIy4YarOlIHMe  JWOJBI, I/ WHXKEKLUMOHHBIE  JIa3ephbl.
DNEeKTPOTIOMUHECIICHTHbIE M3iy4arenu. [IpuHIMN [IeHCTBUS, OCHOBHBIE XapaKTEPUCTUKH H
napameTpel. PoToaMOABI HAa OCHOBE JMOJOB C p-N- IEPEXOJ0M, KOHTaKTa MeTall-
MOJyIIPOBOJIHUK, — TeTeponepexoja, HHTErpajibHas YyBCTBUTEIBHOCTb M  CIEKTpajbHas
xapakTepucTuka. POTO371eMEHTHl M COJIHEYHbIE Oarapen ¢ p-n- mepexonoM. BosbrammepHbie
XapaKTePUCTUKHU, KOA(P(UIIMEHT MOJIE3HOrO JEeHCTBUS, CBETOBAas XapaKTepUCTUKa. bumnomnspHele,
MII- poToTpanzucTopsl U GOTOTUPUCTOPHI.

6. TEMBI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATUN

He npedycmompeno yuebnvim nianom

7.JJABOPATOPHBIE PABOTBI, IPAKTUKYMbI

JlaGopatopHnasi padora 1. McciienoBanue 3J1eKTPUUYECKUX XaPAKTEPUCTUK KOHTAKTA
MeTAJLJI-IIOJIYITPOBOIHUK

Lenp paboter: M3ydenue npunuuna padotrsl aumonoB IoTTku, M3MepeHHEe W aHAIHU3
BOJIbT-aMIepHBIX  XapakTepuctuk (BAX) wu  BombT-dapagHbix  xapaktepuctnk (BDX),
OIIpE/ICIIEHUE OCHOBHBIX I1apaMETPOB JHO0B.

JlaGopatopnass  pabdora 2. TemmeparypHas  3aBHCMMOCTh  IapaMeTpPOB
MOJIYNPOBOAHNKOBBIX 1H010B

Ilear pabdorbl - yCTaHOBJEHHME COOTBETCTBHUA MeXJY peaJbHbIMU U
TeOpeTUYEeCKUMU TeMNepaTypPHbIMU XapaKTEPUCTUKAMM Pa3/IMYHbIX MOJYNIPOBOAHUKOBBIX
JUOJI0B U UX B3aMMOCBSI3W C [apaMeTpaMd [MOJIYIPOBOJHHUKOBBIX MaTepHUaJoB.
CopepkaHueM paboThl SABJASETCA UCCAeJOBaHUE 3aBUCMMOCTHU cTaTU4ecKux BAX n1oz0B oT
TeMIepaTyphbl OKpy:Kawllel cpeabl. B paboTe cHUMalOTCA TeMnepaTypHble 3aBUCUMOCTHU
0OpaTHBIX TOKOB U MPSMbIX HANPSI?)KEHUH JUO/L0B, U3TOTOBJIEHHBIX U3 pa3HbIX MaTepPHaJIOB,
Y OTIpeseIaTCA

JlaGopaTtopHasi pa6oTa 3. HcciienoBanne noynpoBoIHHKOBBIX THOI0B
Leas padoTrsl - uccAelOBaHHE TMPSIMbIX U OOPATHBIX BOJIBT-aMIIEPHbIX
XapaKTEPUCTUK KPEMHUEBOI'0O U TepMaHUEBOTro /JUO/a; UCCIe[j0BaHHUE COMPOTHUBJIEHUS
JIM0Jia TIPU MPSMOM U 06pPAaTHOM BKJIIOUYEHHUH; ONpesesieHre HANPSKeHUsT U3ruba BOJIbT-
aMIIEpHOU XapaKTePUCTHUKHU.

JlaGopaTtopHasi pa6ota 4. OnpenejieHne CTATHYECKHUX NAPAMETPOB MOJeJIH
30epca—mMoJ1a 1Mo BOJIbT-aMIIEPHBIM XapaKTePUCTHKAM OUIIOJISIPHOTO TPAH3UCTOPA
eas padoTbl - u3MepeHue craTtudeckux BAX 6umnosspHoro Tpansuctopa (BT) u
omnpejesieHHe M0 HUM CTaTUYeCKUX NMapaMeTPOB HMHXKEKIIMOHHOW MoJenu Jbepca-Mosna
(3-M) npna BT. B paboTe CcHUMAIOTCA BXOJHble, BBIXOAHblE W TIepeAaTO4YHbIe
xapaktepucTuku BT B cxeme ¢ 03. [lo nepesaToOYHbIM XapaKTepPUCTHUKAM [JJIl PEXHUMOB
HOPMaJbHOTO WM HWHBEPCHOTO  BKJIOYEHUS  ONpPEeJESIOTCI  COOTBETCTBYIOILUE
K03pUIMEHTHI nepefadyu Toka. /Il HaXOJAeHUsl OCTaJIbHbIX MapaMeTpoB Mojead 3-M
M3MepSITCS HOpMaJibHble U UHBePCHble BXoAHble XapakTepucTtuku bT gus cxemsbl ¢ OB B
pexuMe XoJIOCTOTO XoJa (mpu oOpbiBe TpeTbero 3Jjiektpoza). I[lo moJsiydyeHHBIM
XapaKTepUCTHUKAM ONpesesIIl0TCA 3Ha4eHUs
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JlabopatopHasa pa6ora 5. HcciegoBaHue CTaTHYECKHX XAPAKTEPUCTHK U
aupdepenunanbubix napamerpos IITYII

Heap padorbl -03HakOMUTbCA € BAX u ocHOBHbIMU JAuddepeHIHATbHBIMU
CTaTUYECKUMU NIapaMeTpaMHU I10JIeBbIX TPAH3UCTOPOB C YIIPaBJIAKLUM 3aTBOPOM B BU/JIE P-
n-nepexofga - IITYIL

B pab6oTe cHumawTcsi ocHoBHble BAX IITYIl (mepejgaTouyHble W BBIXOJAHbIE) U IO
pe3y/bTaTaM HM3MepPeHUU omNpefessloTCs cTaTudyeckue AuddepeHLManbHble MapaMeTphbl
[ITYIl: KpyTU3Ha, BBIXOJHAsA IPOBOJAUMOCTb, BHyTPEHHEE CONPOTUBJIEHUE U KOIQPULIUEHT
YCUJIEHHUA 110 HAIPSXKEHU 0.

Jlabopatopnasi padora 6. HcciaenoBaHue CTATHYECKUX XAPAKTEPUCTHK U
aupepenuaabHbIX napamerpos MOII-Tpan3ucropa
Heab padorsl — o3HakoMuTbcs ¢ BAX u OCHOBHBIMH JH(QepeHIHaTIbHBIMU
CTaTMYECKUMHU TapaMeTpaMM IOJIEBBIX TPAaH3UCTOPOB C H30JIMPOBaHHBIM 3aTBOpoM (MUII-
TPaH3UCTOPOB). B aHII0sA3bIUHON JUTEpaType A HUX Yalle BCEro MCHOIb3YETCs COKpalleHUe
MOSFET — Metal Oxide Semiconductor Field Effect Transistor.
B pabore wu3mepsiercs mnoporoBoe Hampspkenue MOIIT, ero nepematouHsle u
BBIXOJHBIC BOJIBT-aMIICPHBIC XapPaKTCPUCTUKU, W I10 PC3yjibTaTaM I/I3MepeHI/II\/JI OMMpCACIIAIOTCA
cratndeckue auddepeHnnanbHble napaMeTphbl

JlabopaTopnass pabora 7. MHcciaegoBaHue M3JIyYATEJbHbIX XapaKTePHCTHK
CBETOANO010B
Hear  paGorsl  O3HakoMIIeHME C  YCTpoiicTBOM U (DYHKIMOHHPOBAHHUEM
MOJIYITPOBOAHHUKOBBIX CBCTOAMOAOB, M3YUCHUC HMX OCHOBHBLIX H3JTY4YaTCJIIbHBIX XaPAKTCPUCTHK U
0co0eHHOCTeH padoThI ¢ annapatypou i U3MEPEHUs] MOIIHOCTH ONTHYECKOTO U3TYUYEeHHUs

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIBHBIX PABOT, PE®@EPATOB

Jlanusiii Bug pabotsl He peaycMoTpeH YII.

9. IIEPEYEHbD BOITPOCOB K 3K3AMEHY

3oHHas Teopust. OHOUACTUYHOE PUOIIKEHUE

3oHHas Teopusi. BomHoBas QyHKIMS 3J€KTPOHA B IEPUOJAUYECKOM I10JI€ KpUCTAIIa

Oyunkiuu biioxa

3onbl bpronmosna

3oHHas Teopusi. Monens Kponura-Ilennn

3akoH aucnepcun. DddexTrBHaAs Macca HOCUTENEH 3apsia

[110THOCTB COCTOSIHMI B pa3peleHHbIX 30HaX 00bEMHOI0 MOJIYIIPOBOIHUKA

Oynkuua Gepmu — lupaka. Yposens epmu

KoHneHTpanuss 3JI€KTPOHOB M JBIPOK B pa3pelIeHHBIX 30HAX COOCTBEHHOTO

MIOJIyIPOBOJIHUKA

10. Co6cTBeHHAsT KOHIICGHTPAIMsI HOCUTENEH 3apsiaa

11. Ionoxenue ypoBHs: @epmMu B COOCTBEHHOM IOJTyTIPOBOHUKE

12. [Tonoxenue ypoHsi @epMu B JISTHPOBAHHOM HEBBIPOKICHHOM MOIYIPOBOIHUKE

13. 3oHHas guarpamMma KOHTAaKTa METAJII-NOIYIPOBOAHUK. Y CIOBUE BO3HUKHOBEHUS
Oapbepa

14. BonbsTamnepHble XapaKTEPUCTUKHU IUOA0B ¢ KOHTakTOM LIIoTTKH.

15. TlonynpoBoguukoBbie Auoabl. OOpa3oBaHUE p-n- Mepexo/ia, KOHTPAKTHAST pa3HOCTh
MIOTEHLIMAJIOB. 30HHAs AMarpaMma p-n- nepexoja B TEIJI0BOM PAaBHOBECHHU.

. . .

o0 AN A RN -
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16. Pacnipenenenre moJis ¥ MOTEHIHMANa B OOCTHEHHOM CJIO€, IIMPHHA OOCTHEHHOTO
CJI0Sl B TEIVIOBOM PaBHOBECUM U IIPU HAJIMYUU CMEILEHNUS Ul PE3KOT0 p-M-Iiepexoaa

17. Pacnipenenenre moJis ¥ MOTEHIHMANAa B OOCTHEHHOM CJIO€, IIMPHHA OOCTHEHHOTO
ClI0s B TEIJIOBOM PAaBHOBECMM M IPU HAIMYUU CMELIEHUS JUIsl IIJIaBHOTO P-TI-
repexoja

18. [lnoHas Teopus BRIIPAMIICHUS p-n-niepexoaa B nuddy3HoM npudimxenuu. Juon ¢
JUTHHHON 0a30ii.

19. [lnoHas Teopus BRIIPAMIICHUS p-n-niepexoaa B nuddy3HoM npudimxenuu. Juon ¢
KOPOTKO# 0a30i.

20. BosbT-eMKOCTHasI XapaKTEpUCUTHKA PE3KOT0 p-I-epexoaa

21. BosibT-eMKOCTHAsl XapaKTEepUCUTHKA TIJIaBHOTO p-TI-TIEpexoa

22. Mano-cursanpHasi 5)KBUBaJIEHTHAsI CXe€Ma IM0/a Ha OCHOBE pP-II-IiEpexoa

23. JIaBUHHO- MPOJIETHBIE AUOIbI. JIABHHHO-TTPOJIETHBIN PEKUM PaOOTHI.

24. JIaBUHHO- IIPOJIETHBIE UOABI. PEXXNUM ¢ 3aXBaueHHOH MJIa3MOM.

25. p-i-n- TUOBI.

26. [IpuHIMn paboTHI MOJIEBOTO TPAH3UCTOPA C YIPABISIONIUM P-TI-IIEPEX0A0M

27. IlepenatouHas BOJIbT-aMIIEpHAsl XapaKTEPUCTHUKA TMOJEBOr0 TPAaH3UCTOpa C
YIPABISIOLUM p-I-IEPEX0J0M

28. BeixogHast ~ BOJbT-aMIEpHAs  XapaKTEPUCTHKA  TOJIEBOTO  TPaH3HCTOpa  C
YIPABISIOLUM p-I-IEPEX00M

29. bunonsipHelid  TpaH3ucTop. IlpuwHIUO paboThl: KOIPOUIMEHT WHXKEKIUH U
KO3 PHUIHUEHT peKoMOMHAIINN

30. bunonsapHeIi TpaH3UCTOP. PexuMBI paboThI

31. bunonsapHsIil TpaH3UCTOp. BXOAHBIE U BRIXOHBIE XapaKTEPUCTUKU B CXEME C 001I1eit
6azoi

32. bunonsspHbld  TpaH3UCTOp. BXOJHBIE M BBIXOJHBIE XapaKTEPUCTHUKU B CXEME C
00IIIM SMUTTEPOM

33. bunonsapHsiii Tpan3uctop. Yucno I'ymmens

34. bunonsipHeIil TpaH3uCcTOp. h-mapameTpsl

35. bunonspHsbli TpaH3ucTop. PU3NYECKUE TapaAMETPhI

36. [ToneBbie TpaH3UCTOPHI ¢ U30JUpPOBaHHBIM 3aTBOpOoM(M/II1- Tpan3ucTopsr).

37. MJII1- TpaH3uCTOPBI C BCTPOEHHBIM U MHAYLIHPOBAHHBIM KaHAJIAMHU.

38. MJIIT — tpan3uctopel. BeixoaHble XapaKTEPUCTUKHU

39. MJIII- Tpan3ucropsl. [lepenarounble XapakTepUCTUKN

40. Pacuer BXOJHBIX BOJIbTaMIIEPHBIX XapakepucTuk M/III-TpaH3ucTOpOB HA KPYTHIX U
MIOJIOTHX y4acTKax.

41. [Tpunnun paboTsl poTope3ucTopa

42. ITpunnun paboTel poToaroaa

43. [Tpunnun padoTel GOTOTPAH3UCTOPA

44. TTpuHnun paboTH CBETOINOIA

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIXCA

Copnep:xanue, TpeOOBAaHUS, YCIOBHS U TOPSAOK OPTaHHU3AIMH CAMOCTOSITEIBHON paOOTHI
oOydJaronuxcsi ¢ yueToM (GopMbl 00yUEHHUsT ONPEACNISIIOTCS B COOTBETCTBUH ¢ «IlomoxenueMm o6
OpraHM3aIMK CaMOCTOSITEILHOW pPa0OThl O0YYAIOIIUXCS», YTBEPKICHHBIM YUYEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019r.).

®opma oOyueHHst OuHast

Ha3Banue Bua camocTosiTe/IbHOM padoThI O0bem B dopma
pasjeioB U TeM (npopabomka yuebnozo mamepuana, yacax KOHTPOJIA
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peuienue 3aoau, peghpepam, 00K1ao, (nposepka
KOHmMpOJbHAaAA padoma, n0020moeKa K coaue peuienus
3auema, IK3amena u op.) 3a0au,
peepama u
ap.)
Tema 1. OcHoBBI npopaboTKa yueOHOro MaTepuaa, MoAroToBKa 10 ITpoBepka
3OHHOM TCOpUH K cliaue dK3aMeHa, MMCbMEHHBIM OTBET Ha JOMaIlHEero
IIOJIyIIDOBOJIHUKOB
BOITPOCHI 3aJlaHus
Tema 2. OcHOBBI npopaboTka yueOHOro MaTepuasa, MoAroToBKa 6 [TpoBepka
CTATHCTHKH K CJla4y€ DK3aMCHa, MMCbMEHHBIA OTBET HA JAOMAIITHETO
HOCHUTECJICH 3apsaa B
BOMPOCHI 3a/laHus
[IOJIYIPOBOJAHHUKAX
Tema 3. JTnozwr ¢ npopaboTKa y4yeGHOro MaTepuana, MoAroToBKa 10 ITposepka
KOHTAKTOM METAI- | g ¢raye sK3aMeHa, PEIICHHE 3a1ad AOMAIIHEro
HOHprOBOHHI/IK gaHaHH;{
Tema 4. npopaboTKa yueOHOro MaTepuana, MoAroToBKa 10 [TpoBepka
TlonynpoBOHUKOBRIC | g ¢nage yK3aMeHa, PELICHHE 3a1ad JAOMAIIHETO
nOAbl
nuon 3a/laHus
Tema 5. JlaunHo- | mpopaboOTKa ydeOHOr0 MaTepuaa, MoAroToBKa 6 [Tposepka
TPOJIETHBIC THOMBL. K cllaue K3aMeHa, peIlIeHUe 3a/1a4 AOMAIIHEro
3a/laHus
Tema 6. Tlonesbie | mpopaboTKa y4eOHOTO MaTepuaia, MOATOTOBKA 6 ITposepka
TpaH3HCTODBL, K cJlauye SK3aMEHa, pellIeHue 3a1a4 AOMAIITHETO
yIpaBisieMble  p-n-
3aJlaHus
IEPEeX0I0M
Tema 7. bunonsprbie | mpopaboOTKa yaeOHOro MaTepuana, MoAroToBKa 6 [IpoBepka
TPaH3HCTOPBI K c/laye 3K3aMeHa, pPelIeHHe 3a1a4 AOMaIHero
3a/laHus
Tema 8. MII- | mpopaboTKa y4eOHOTO MaTepHaa, MOArOTOBKA 4 ITposepka
TPaH3HCTOPBI. K cJlaye 5K3aMeHa, PelIeHHe 3a1a4 AOMAIIHEro
3a/laHus
Tema 9. | mpopaboTka y4eOHOr0 MaTepuaa, oJAroTOBKa 4 [TpoBepka
OnrosnexTponHbIe K clIade »5K3aMeHa, MUCHMEHHBIM OTBET Ha JOManHero
/11 IpuOOopHI
BOIPOCHI 3a/laHus
S [ToarotoBka K crmade ’K3aMeHa: MpopadOTKa 36 9K3aMeH
BOIMPOCOB M MPOPEIINBAHNE TUTIOBBIX 3a/1a4

11. YYEBHO-METOAUYECKOE U NH®OPMAIIMOHHOE OBECIIEYEHHE

JUCLUIINHBI

a) CnuCoK peKoMeHIyeMoil JTuTepaTypsbl

OCHOBHasl

1. Cmapocenvckuii, B. . ®uszuka morynpoBOIHUKOBBIX TPUOOPOB MUKPOAIEKTPOHHKH :
yueOHoe mocobue mia By3oB/ B. U. Crapocenbckuit. — Mocksa : M3aarenscTBoO
FOpaiir, 2022. — 463 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-
0808-4. — TekcT : anexkTpoHHbIi // Obpa3zoBarenbHas miargpopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/509181

2. Yepeskos,

I I" DnekTpoHHass TeXHWKA: ydeOHOe

nocooue

JUIsT  BY30B/

I'. T'. YepesikoB, C.TI. Ilpoxopos, O.B.lungop. — 2-¢ u3n., mepepab. u oM. —
Mocksa : UzmarensctBo FOpaiit, 2023. — 250 c.— (Bricmee o6pa3oBaHue). —

dopma
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ISBN 978-5-534-10000-6. — Tekct : anekTponnsiid // OOpazoBarenbHas 1miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/517271

JOMOJHUTEIbHAS:
1. Hluwxun, I.I. Dnektponuka: ydeOHuk ans  By3oB/ [ I [llumkus,
A.T. llumkuH. — 2-¢ u3a., ucnp. u gon. — Mocksa : U3natensctBo FOpaiiT,

2023. — 703 c¢. — (Briciee oopazoBanue). — [SBN 978-5-534-17646-9. — Tekct
:  onekTpoHHbl // OOpa3zoBatenpHass Iuatdpopma FOpaifit  [caiit]. —
URL: https://urait.ru/bcode/533478

Y4eOHO-MeTOINYeCKas:

1. Boctpenosa JI. H. Meroauueckue yka3aHus AJII CAMOCTOSITEILHON pabOThI
CTYJICHTOB T10 AUCIUIUTHHE «DU3MKa aKTUBHBIX 3JIEMEHTOBY JIJISl CTYICHTOB
crienpanbHocTH 03.03.03 «Pamnodusukay / JI. H. Boctpenosa; Yiul'yY, UODBT,
Kad. nrx. pusuku. - YapsaoBck : Yal'VY, 2019. —Pexxum goctyna:
http://lib.ulsu.ru/MegaPro/Download/MObject/7177

2. dwusuka MoaynpoBOAHUKOBBIX MIPUOOPOB : yueOHoe nocodue / /1. 5. Bocrpenos, JI.
H. Boctpenosa, JI. A. bornanosa [u ap.]; Yal'V, UODBT, Kad. unxenepHoii
¢busuku. - YibsHoBck : Yal'Y, 2019. — Pexxum gocrymna:
http://lib.ulsu.ru/MegaPro/Download/MObject/1453

CormacoBaHo:

Z/ . _d_g;zfcmmézag/u coon | %((&L/L o P ) ’_a/gﬁ

JIOKHOCTL COTPYAHUKA Hay4YHOH OMOAHOTEKH ®GHO MOITHCH

0) IIporpammHoe ob0ecneuenme:
e OC Anbr Pabouas cranmus 8

e MoitOduc CrannapTHbIi

B) [Ipodeccuonanbubie 6a3bl JAHHBIX, HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMBI
1. DyIeKTPOHHO-0M0/INOTEYHBbIE CHCTEMBbI:
1.1. Ludposoii oOpazoBaTenbHbIil pecypc [IPRsmart : sanekrpoHHO-0nbIMoTeYHAs cCUCTEMa
cait / OOO Kowmmanus «A# Ilm Ap Memgma». - CapartoB, [2023]. — URL:
http://www.iprbookshop.ru. — Pexum noctyma: ans 3apeructpup. moib3oBareneil. - Tekcrt :
JJIEKTPOHHBIN.

1.2. O6pasoparensHas mnardopma FOPAUT : o6pasoBaTenbHBIl pecypc, JNMEKTPOHHAS
oubamoTeka : caiir / 000 DiekTponHoe n3aarensctBo «FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — PexxuMm goctyna: Juis 3aperucTpup. nosib3oBateneil. - TeKeT : 3JeKTPOHHBIMN.

1.3. baza nanubIx «OnekTpoHHast Oubnuoreka texuuyeckoro BY3a (ObC «KoncynpTant
CTYACHTa») : 3JEKTPOHHO-OMONIMoTeyHast cucrema : caidt / OO0 «llonurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum focTyma: 1ist 3aperucTpup.
rosjb30BaTenen. — TeKCT : 3JIEKTPOHHBIM.

1.4. KoncynpTaHT Bpava. DJIEKTPOHHAS MEIUIIMHCKas OuOmnoTeka : 6a3a JaHHBIX : CAWT /
OOO «Bsbicmas MmKOJA OpraHU3allMd M YIPaBICHHUs 3]paBoOXpaHeHHEeM-KOMITIeKCHBIHM
MEIUIMHCKUI KoHcanTHHI». — MockBa, [2023]. — URL: https:// www.rosmedlib.ru. — Pexum
JOCTYyIA: IS 3aperucTpup. Nojab3oBarenei. — TeKCT : 3eKTPOHHBIH.
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1.5. Bonpmas MenuuuHCKass OUOIMOTEKA : JJIEKTPOHHO-OMOIMOTEUHAss CUCTEMA : CailT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum gocrymna:
JUISL 3apETUCTPUP. TTOIb30BaTeNeH. — TEKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlanp : snexTpoHHO-OMOMMOTEeyHas cuctema : cat / OO0 OBC «Jlamb». —
Cankr-IletepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum goctymna: 1jst 3aperucTpup.
IOJIb30BaTeNne. — TEKCT : AIEeKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpOHHO-0MOIMoTeyHas cucrema : cailt / OO0 «3HaHuym». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum poctyma : sl 3aperucTpup.
MOJIb30BaTeNen. - TEKCT : 2IIEKTPOHHBIN.

2. KoncyabTanT ILmoc [DnexTpoHHBIH pecypce]: cipaBoyHas mpasoBas cucrtema. / OO0
«Koncynprant [Intoc» - DnekTpoH. naH. - Mocksa : Koncynsrantlmtoc, [2023].

3. ba3bl JaHHBIX EPUOANYECKUX U3TAHMIA:

3.1. eLIBRARY.RU: nayunas snekrpoHHass OmoOnuoreka : caitr / OOO «Hayunas
OnextponHas bubnmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum mocryna : st
aBTOPH3. MOJIb30BaTeNe. — TEKCT : ANEKTPOHHBIN

3.2. DnexrponHas Oubnuoreka «M3marensckoro aoma «I'pedennukoB» (Grebinnikon) :
anekTponHas OuoOmmoreka / OOO W] «I'pebennukoB». — Mockpa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexum goctyma : s aBTOpu3. OJIB30BATENCH. —
TeKCT : AIEKTPOHHBIN.

4. denepajbHasi rocyaapcrBeHHass uHdopmanuonHasi cucrema «HaunmonaabHast
3JIEKTPOHHAsI OMOJIHOTEKA» : dJIEKTpoHHas oubnuoteka : caiit / ®I'BY PI'b. — Mocksa, [2023].
— URL: https://n306.pd. — Pexxum noctyna : uis noibp3oBareneid HayuHoi 6ubnmnoTtexku. — Tekcr :
AJIEKTPOHHBIM.

5. Poccuiickoe oOpa3oBanue : ¢enepanbubiii mopran / yupenutenb OI'AY «DULTO». —
URL: http://www.edu.ru. — TeKCT : 37I€KTPOHHBIH.

6. DnexTpoHHasi OudaMoTeyHas cucrema Yal'y : moayns «DnekTponHas 6ubianoreka» ABUC
Mera-ITPO / OO0 «/lata Oxcmpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocrymna :
IUIS TIOJIb30BaTeNel Hay4HOM OMOIHOTeKH. — TEKCT : AIEeKTPOHHBIN
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUIIJINHBI:

Aynutopuu JUIs TpPOBEACHUS JIEKIMH, CEMHMHApCKUX 3aHATHHA, M8 BBINOJHEHUS
1a00paTOPHBIX PadOT M MPAKTHUKYMOB, JUIS MPOBEACHUS TEKYIIETO KOHTPOJS M IMPOMEKYTOYHON
aTTeCTalllu.

AyauTopuu YKOMIUIEKTOBAHBl —CHELUUAIU3UPOBAHHOW MeOenblo, Y4eOHOH JTOCKOM.
Aynutopuu A MPOBEACHUS JIEKIUH 00OpYyIOBaHBI MYJIbTHUMEAMWHBIM OOOpYIOBAaHUEM IS
npenocTaBieHus HHGopMaIuu 00O aytuTopun. [loMemmeHus st caMOCTOSITEIbHOM paboThI
OCHAILIEHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO NMOAKIIOYEHHs K ceTH «VHTepHeT» u
o0ecreyeHneM J0CTyna K 3JIeKTPOHHOM MH(POMAIIMOHHO-00pa30BaTeIbHON cpesie, IEKTPOHHO-
oubmuoTeunor cucreme. I[lpum mpoBeneHHH J1a0OPAaTOPHBIX PabOT HMCIOJB3YETCs CIEayIoIee
o0opyaoBaHue:

. [TporpamMMHO-ynpaBiisieMblil ucTouHUK nutanust PPE3323
. Bonbsrmerp B7-46
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[[TaroBsIil ABUTATENH

Bonbsrmerp B7-40
I'enepaTop Huzkoit yactorsl ['3-118
YacroTomep U3-63
BoasT™merp B3-38b
I'eneparop 1'3-123
Ocuutorpad C1-159
Bonsr™merp B7-27
Ucnerratens J12-54
I'enepatop 1'3-36
brok nuranust BI1-03
I'enepatop ummnynbcoB ['5-63
Ocuunorpag Cl-64a
Bonbsrmerp B7-16
brox nuranns SH 01012
Kamepa uzmepurenpHas
MUII cTpykrypa
BoasT™merp B7-16a
N3mepurens emxoctu E7-12
bnok nuranus BIT — 15
Monoxpomarop MYM
BoasT™merp B7-16a
OcseruTtenb

13. CIHEHUAJIBHBIE YCJOBUs JJIsA OBYYAIOIUXCHA C
OI'PAHUYEHHBIMHA BO3MOXHOCTAMU 310POBbS
B cmydae HeoOXomuMOCTH, OOy4arolIMMCs U3 4YWCIA JIMIl C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsl (IIO 3asIBJICHHUIO O0Oy4YaroIlerocs) MOTYT IpeljaraTbCsi OJHU U3
CIEAYIOIIMX BapHAHTOB BOCHPHSTHS HHPOPMAIMM C YYETOM WX HWHAUBUAYAIHHBIX
NCUX0(U3MIECKIUX OCOOCHHOCTEH:

— IS JIAI C HAPYUICHUSIMH 3pEHUs: B MeYaTHOU (opMe yBeIudeHHBIM mpudrom; B hopme
JJIEKTPOHHOTO JOKyMeHTa;, B ¢opme ayauodaiina (rmepeBos ydeOHBIX MaTepHAIIOB B
aynuodopmart); B TeyaTHOM ¢opme Ha s3bike bpaiing; MHIUBHIyalbHBIE KOHCYJIBTAIMH C
MpUBJIeYEHUEM TU(DIOCYpIOTIepEBOAUNKA; UHIAUBUAYaIbHbIC 3aJaHUSI U KOHCYJIbTALlUU;

— IS UL C HApYUICHHUSIMU CIIyXa: B me4aTHOU opme; B popMe IIEKTPOHHOTO TOKyMEHTA,
BUJEOMATEpHANIbl € CyOTUTpaMH; WHAMBHAyaJlbHbIE KOHCYJIbTAallMM C  IPHUBJICYECHUEM
CYpAOIEPEeBOUNKA; HHIUBUYaIbHBIC 3a/IaHUSI M KOHCYJIBTAIINN;

— JUIS1 JIUIL C HApYIIEHUSIMU ONIOPHO-JIBUTATEILHOTO anmapaTa: B neyaTHod (opme; B hopme
ANEKTPOHHOTO JOKYMEHTa; B popMe ayauodaiisia; MHAUBHIyaIbHbIC 3a/1aHUsI U KOHCYJIbTAIIUH.

B ciryyae HEOOXOIUMOCTH HCIIOJTH30BaHUS B y4eOHOM rpoiecce
YaCTUYHO/MCKIIIOUUTENHHO JAMCTAHIIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTUH, OpraHu3alus
pab6otsl IITIC ¢ obOywarormumucs ¢ OB3 u mHBamuaaMu mpeaycMaTpUBAETCS B AJICKTPOHHOU
nH(OPMAIIMOHHO-00Pa30BATENFHOM Cpelie C YIETOM MX WHAMBUAYATBHBIX MCUXO(DU3HUECKUX
0COOEHHOCTEM

Pa3paborunk %@0% K.(.-M.H., goueHT kadeapsl 1D Bocrpenona JI.H.
1o

O CH JOJDKHOCTH ()
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JUCT UBMEHEHUI
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Hamnpagnenue (cnenuaibHOCTB): 03.03.03 «Papnopusuka» (baxanaspuam)
Hamnpasnennocts (mpoduns/crienranu3anus) TBepaoTebHasn JIEKTPOHUKA U
HAHO03JIEKTPOHUKA
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U3MEHEeHUs BbIINIyCKaKOMIe
Kadeapoii
IIpodeccnonanbubie 0a3bl JaAHHBIX, baknanos C. b. 29.08.2024
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IIpogheccuonanvhuvle 6azvl OanHbIX, UHPOPMAYUOHHO-CNPABOYHBLE CUCTNEMDBL

1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:
1.1. Hudposoii obpazoBarenbHbIil pecypc IPRsmart : anekrponHo-6ubnnoTedHas cuctema
caur / OOO Kowmmanms «Au Ilm Ap Menua»n. - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexum noctyma: mys 3apeructpup. moib3oBareneir. - Tekcrt :
AJIEKTPOHHBIM.

1.2. O6pasoparenshas maardopma FOPAUT : oGpa3oBaTenbHBIl pecype, JNEKTPOHHAS
oubamoTeka : caiir / OO0 DiexrponHoe m3aarensctBo «FOPAWTy». — Mocksa, [2024]. - URL:
https://urait.ru . — Pesxum octymna: asist 3aperucTpyp. Mojib3oBaTeneil. - TeKCT : 3J1eKTPOHHBIN.

1.3. baza manHbIX «2nekTpoHHas O6ubiamoreka texHuueckoro BY3a (ObC «KoHcynbTaHT
CTYACHTa») : 3JEKTPOHHO-OMONMMoTeyHast cucrema : caidt / OO0 «llonurexpecype». — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctymna: st 3aperucTpup.
oJIb30BaTesneil. — TEKCT : AIEKTPOHHBIN.

1.4. KoncynpTaHT Bpada. DJIEKTpOHHAS MEAMIIMHCKAs OMOIMOTEeKa : 0a3a JaHHBIX : CauT /
OOO «Bepicmiass mKoyia OpraHM3allMM W YIpaBIEHUS 3]paBOOXpaHeHHEM-KoMIIEeKCHBIM
MEIHMIIUHCKUN KoHcanTuHr». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JNOCTyNa: JUIsl 3apETUCTPUP. MTOIb30BaTeNEN. — TEKCT : 3JIEKTPOHHBIM.

1.5. Bonpmas MmenuuuHCKas OUOIMOTEKA : JJIEKTPOHHO-OMOIMOTEUHAss CUCTEMA : CailT /
00O «bykam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum gocrymna:
JUISL 3apETUCTPUP. TTOJIb30BaTeNeN. — TEKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlanp : snexTpoHHO-OMOMMOTEeyHas cuctema : cat / OO0 DOBC «Jlawb». —
Cankr-IletepOypr, [2024]. — URL: https://e.lanbook.com. — Pexum goctymna: mjst 3aperucTpup.
IoJIb30BaTeneil. — TEKCT : AIEKTPOHHBIN.

1.7. ObC Znanium.com : 3J1eKTpOHHO-OMOMMOTeUHast cuctema : cait / OO0 «3HaHUYMY.
- Mocksa, [2024]. - URL: http://znanium.com . — Pexxum noctyma : Juisi 3aperucTpup.
MOJIb30BaTeNen. - TEKCT : 2IIEKTPOHHBIN.

2. KoncyastantIlitoc [DnexkTpoHHBIH pecypc]: cnpaBouyHast nmpaBoBas cuctema. / OO0
«Koncynprant [Intoc» - DnekTpoH. naH. - Mocksa : Koncynsrantlmtoc, [2024].

3. eLIBRARY.RU: nayuyHas »iekTpoHHas Oubmuoreka : cailt / OOO «Hayunas
OnektponHas bubimoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna : st
aBTOPU3. T10JIb30BATENICH. — TEKCT : 3IIEKTPOHHBII

4. @enepanbHas rocyaapcrBeHHasi uH@opmaunnoHHasi cucremMa «HanmonaabHas
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3JIEKTPOHHBIN.

5. Poccuiickoe oopa3oBaHue : ¢eaepanbubiii moptan / yupeaurenb OIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 371€KTPOHHBIHA.

6. DnexkTpoHHas oubaMoTeuHas cucrema YJal'y : Mmoayns «DeKTpoHHAs OMOIMOTEKA
ABUC Mera-ITPO / OO0 «/lata Dxcopece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : JUIsI TIOJIb30BaTeNIeld HayqHOW OMOIMOTEKH. — TEeKCT : QJIEKTPOHHBIH.
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