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1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHS MO TUCIUIIHHE, COOTHECEHHBIX C
NJIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl
(c opuenmayueu Ha Kapmvl KOMNemMeHYutl)

B pe3ynbrate ocBoeHHUS 00pa30BaTeIbHONM MPOrPaMMBbI 00 yUAIOITHIICS TIOJDKEH OBIIAICTh
CJIEIYIOLMMU pe3ysbTaTaMH 00y4eHHsl IO TUCLUILIHHE:

OIIK-2-criocoOHOCTBIO BBISIBISTH €CTECTBEHHO-HAYYHYIO CYIIHOCTh MPOOJIEM, BOSHUKAIOIIIX
B XO/A€ NpO(PEecCHOHATBHON JEeATENBbHOCTH, IPUBIEKATh Ul UX PELUIEHHUS COOTBETCTBYIOLIMIL
($U3uKO-MaTeMaTHUECKUH arnmapar;

I1K-1-cnocoGHOCTBIO CTPOUTH NMpocTeiine Gpu3nyeckre 1 MaTeMaTHYeCKIe MOJIENIN
npuOOpOB, CXEM, YCTPOHCTB U YCTAHOBOK JICKTPOHUKH U HAHODJIEKTPOHHUKH PA3IMYHOTO
(YHKLIMOHAJIBHOIO Ha3HAYEHUS, a TAKXKE UCI0JIb30BATh CTaHAAPTHBIE IPOIPAMMHBIE CPEJICTBA UX
KOMIIBIOTEPHOI'0 MOJIEITMPOBAHMUS;

Pe3ynbrarel oOydeHus dopmupyemas [Ipumeua-
KOMIIETEHIHS (C HHUE
yKa3aHHeM KoJa)

3HaHus | 3HaTb OCHOBHbIE NpUONMKEHUS 30HHOW Teopuu, | OITK-2
0COOEHHOCTH YHEPreTUYECKOro CHEKTpa 3JIEKTPOHA
B TOJYNPOBOAHUKAX, (U3NYECKUE SBICHUS U
KUHETHUYeCKue HPQPeKTsl B IOJYNPOBOJAHUKAX,
3HAaTh MPUHLMIBI JCUCTBUS, XapaKTEPUCTHKH,
napameTpsl u 0COOEHHOCTH  YCTpPOHCTBA
MIOJIYIPOBOJITHUKOBBIX U OIITORJIEKTPOHHBIX
npuOOPOB, MCIOJIB3YEMBIX B PaJUO3IEKTPOHUKE.
3Harb npocreimme gundeckue u marematuueckue | I1K-1
MOJIeJId TIPUOOPOB, CXEM, YCTPOMCTB M YCTaHOBOK
AJIEKTPOHUKH  PA3IUYHOTO  (PYHKIIMOHAIBHOTO
Ha3HAuYeHUs M  CTaHJapTHbIE  IPOrpaMMHBIE
CPEJCTBA MX KOMIBIOTEPHOI'O MOJIETUPOBAHUS

YMmenus | YMeTb HaxoAuTh 3HadeHus sekrpopusndeckux | OITK-2
MapaMeTpoB  TOJYIPOBOJHUKOBEIX ~ MaTepHAIOB
(KpeMHUs1, TepMaHus, apceHu1a rajuiis) B ydeOHoM
Y CIPaBOYHOU JIUTEPATYpE /ISl OLIEHKU UX BIUSHHS
Ha TMapaMeTpbl CTPYKTYp; YMETb BBIABIATH
CYIHIHOCTb TpoOJeM, BO3HHUKAIOMIMX B  XOJe
npoeCCHOHATbHON  J1eATENbHOCTH, IPHUBIIEKATh
JUIE WX pEIIeHHs] COOTBETCTBYIOMIMK (DU3HUKO-
MaTeMaTHYeCKUH anmapar.

YMmenue npumeHsaTs npocredmme ¢usznyeckue u | [1K-1
MaTeMaTHYecKue  MOJenu  HpubopoB,  CXeM,
YCTPOWCTB M YCTAaHOBOK DJIEKTPOHHUKH PAa3IMIHOTO
(YHKIIMOHATBPHOTO HA3HAYEHUST M CTaHAAPTHBIC
MpOrpaMMHBIE  CPEACTBA HMX  KOMITBIOTEPHOTO

MOJEJIIMPOBAHUS
Brmanenu | . Brnagetr HaBbikamMu pabotel ¢ TtumoBbiMu | OITK-2
s CpelCTBaMU M3MEPEHUN C ILEIbI0 ONpeaeiIeHUs

(HaBBIKM | OCHOBHBIX IMAPAMETPOB U XAPAKTEPHUCTHK MOITYIPO-
/  ONBIT | BOOHUKOBBIX  NpuOOpoB. BrmameTs  HaBbIKaMU
JIeATeNb | SKCIEPUMEHTAIBHOIO  MCCIIEOBAaHUSA C  LEJbIO
HOCTH) CO3JIaHUSl HOBBIX [EPCIEKTHUBHBIX CPEJICTB B
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Pano3IEKTPOHUKE .

Brnagets cnocoGHOCTRIO TpuMeHsATh mpocteimmue | [TK-1
¢dusznueckne W MaTeMaTHYeCKHe MOJCIU Mpubo-
POB, CXEM, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU
pPa3IMYHOTO  (PYHKIMOHAIBHOTO HAa3HAYCHUS U
CTaHJIapPTHBIE MPOTPaAMMHBIE CPEACTBA UX KOMIIb-
I0TEPHOT0 MOJIEIMPOBAHUS

2.Ileq1b 1 MeCTO AUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctummaa «Du3udeckre OCHOBBI JIEKTPOHUKHM» OTHOCHUTCS K JUCIHIUIUHE O BHIOOPY
npodeccronanpHoro 1ukiaa b1.B.1.JIB.03.01 u mnpemHasHayeH ajis TMOATOTOBKK OakajaBpOB IIO
Hanpapiennro  11.03.04  «OnexkTpoHMKa M HAHOJIEKTPOHMKA», MPO(UIH TMOATOTOBKUA <« JIEKTPOHHBIE
TPUOOPBI U YCTPOKCTBAY.

JucnurnnuHa uzydaercs Ha 2 Kypce B 3 cemecTpe.

[enbto U3ydeHus: TUCIUILIMHBI SIBISIETCS 03HAKOMJICHHE CTYICHTOB ¢ (PM3MYECKUMU OCHOBAMU
AJIEKTPOHHUKHU, 30HHOM TEOPHUEH TMOIYIMPOBOJIHUKOB, KOHTAKTHBIMHU SBJICHUSMU W TPHUHIUIAMHU
paboThl 6a30BBIX IIEMEHTOB IEKTPOHUKHU.

Kypc «®uzuueckrie OCHOBBI SJIEKTPOHUKHY» SIBJISICTCS OJHOW M3 OCHOBHBIX JUCIHUILINH
npoduis U SIBISETCS BaXKHBIM 3JIEMEHTOM MOJATOTOBKM CIEIMAIUCTOB MO JTaHHOMY HaIlPaBJICHUIO.
3HaHus, MOTYyYEHHBIC B pe3yJIbTaTe OCBOCHUS Kypca «DU3NYECKHNE OCHOBBI AJIEKTPOHUKNY» TTO3BOJIST
PaMOTHO JKCIUTyaTHpOBaTh Ha 0a3e H3yYEHHBIX MOJIYIMPOBOAHHKOBBIX CTPYKTYP COBPEMEHHBIE
AJIEKTPOHHBIE YCTPOMCTBA.

Jljig u3y4eHust TUCIUILUIMHBI HEOOXOIUMBI 3HAHUS CIEAYIOUIUX TUCIUILINH U UX
pa3aenos:

no ¢u3MKe - DSJIEKTPUUECTBO M MAarHETH3M, KoJeOaHUs W BOJHOBOE JBIDKEHHUE, (U3MKa
TBEPJIOTO Tela, GU3NYECKUE BETUYMHBI U €IMHULIBI UX U3MEPEHUS;

Mo BbICHIed Marematuke - jauddepeHIMaIbHOE U MHTETpAllbHOE  WCUYHCICHUS,
nuddepeHalbHble  YpaBHEHUSI W METOIbl HMX PEIICHHS, OINEpPallMOHHOE WCYHUCICHUE, PSIbl,
(GYHKLINU KOMITJIEKCHOH IepeMeHHOM;

10 BBIYUCIUTEILHON TEXHUKE - OCHOBBI MPOTPaMMHUPOBaHUs U PyHKITMOHUpOBaHus DBM;

M0 OCHOBaM METPOJIOTHM M CTaHAApTU3AlMU - MEXAYHapoAHyto cuctemy enunui] (CHU),
METO/bl M CPEICTBA M3MEPEHHS SJIEKTPUUYECKUX M MarHUTHBIX BEIMYMH, YCIOBHOE T'paduieckoe
U300paxKeHHe DIEKTPHUUECKUX, MATHUTHBIX U TMOJIYMPOBOJHUKOBBIX 3JEMEHTOB, CXEMbl U UX
BBHITIOJIHEHHE.

Hucuunnuna «®u3ndyeckue OCHOBBI 3JEKTPOHUKW» MPHU3BAHA IMOMOYb CTYJEHTaM OBJAJETh
HaBBIKAMH W 3HAHHUSIMH, HEOOXOJMMBIMH JJis BBIIOJTHEHHUS HAYYHO-HCCIEIOBATEIBCKON PabOTHI,
BKIIIOYasi BBIMOJHEHHE BBIMTYCKHOW KIACCU(UIIMPOBAHHON pabOThI, a TaK ke HM3yYeHHUIO TaKuxX
JTUCIUTIINH KaK «DJIEKTPOHUKAY, «CXEMOTEXHHUKA» U JIp..

3. Conep:kanue pado4eil mnporpaMmbl (00beM JUCUMIJIMHBI, TUIILI U BUJbI Y4eOHbIX
3aHATHI, y4eOHO-MeTOoAn4YecKoe o0ecreyeHne CaMOCTOATEeIbHOM PadoThl 00y4AKOIIHXCS)

Coneprxanue paboueii mporpammsl npejacranieHo B [Tpunoxennn Ne 1.



4. DoHJ OLIEHOYHBIX CpeaACTB MO AMCHHUIIJINHE

4.1. llepeuyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TaNoOB UX ()OPMUPOBAHUS B MPOLECCE OCBOCHUS
oOpa3oBaTe/ibHOM MporpaMmmbl. Onucanue nNoka3areyed 1 KpuTepueB OLleHUBAHMS
KOMIIeTEeHI[HI1 HA PA3JIMYHbIX 3Tanax uX (OpMUPOBAHNSI, ONTUCAHUE IIKAJ OLleHUBAHUS

Kox u ¢popmynupoBka KOMIETEHIUH:
OIIK-2-criocOOHOCTBIO BBISBIIATH €CTECTBEHHO-HAYUHYIO CYIIIHOCTH IIPOOJIEM, BO3ZHUKAIOIINUX
B X0/A€ NpOPecCHOHATBHON NEeATENbHOCTH, NPUBJIEKATh Ui MX PEHICHUS COOTBETCTBYIOIIHMA
¢busnKo-MaTeMaTUYECKUI anmnapar.

DK3aMeH
an [Tnanupyemsble pe3yabTaThl Kpurepun olileHHBaHMs pe3yIbTaTOB 00yUeHHUs
(ypoBeH o0OyueHus
(TIokazaTenu JOCTHKCHHUS
b) 3aJJaHHOTO YPOBHS OCBOCHHUS ) 3
OCBOCHH KOMIICTCHIIH) («He ynosner- | («YmoBneTBopu 4 >
q BOPHTCITHHO) TeIbHOY) («Xopormio») («O1muHO»)
KOMIICTEC
HIIUA
HepBbII‘/'I 3HaTh OCHOBHEIC Nwmeer ¢par- Nmeer onpene- Iloka3siBaeT YBepeHHo
STall NpUOIMKEHUs] 30HHOU MEHTapHbIC JICHHbIE 3HAHUS JOCTAaTOYHO 3HaeT
TEOpUH, 0OCOOCHHOCTH 3HaHUS 110 00 ocobeHHOC- yBEpEHHbIE ¢dusnyeckue
OHEPreTUUECKOr0 CIEKTpa 30HHOW TEOPHH, TSIX DHEPTeTH- 3HaHHS 110 OCHOBBI
AJIEKTPOHA B MOJIYIIPO- (uznueckum YECKOTO CIIeKT- | 30HHOW TEOpHH OIUCaHUs
BOJHHKaX, H3HYECKUE SIBJICHUSIM B pa dJIeKTpOHA B | MOJYNPOBOIHH- KBaHTOBOM
SIBJICHUSI ¥ KWHETUYECKHE MOJYIPOBOJHHKA | TMOJYIPOBOJHU- | KOB, 1O (huznuec- TEOpHUU
3¢ EKTHI B OITYTIPOBOA- X,HE TOTOB Kax, HO HE KHM SIBJICHUSIM M | TOJYTIPOBOJIHU
HHKAaX, 3HATh IPUHIIHITBI NIPUBJIE-KATh VI | TOTOB MpHUBIIE- KMHETHYEC-KAM | KOB, YBEPCHHO
JCHCTBHS, XapaKTEPUCTHKH, UX OMHCa-HUSA KaTh IS UX s¢deKTam B HAX, | BIAAECT IS UX
napaMeTpsl U OCOOEHHOCTH COOTBETCT- OTIHCaHUA MIPUBJICKACT [T OTIHCaHUA
YCTPOWCTBA TIOJNYIIPOBOAHU- | BYIOIIMH (DM3HKO- | COOTBETCTBYIO- UX ONHMCaHMA ¢u3uKo-MaTe-
KOBBIX ¥ ONTO3JIEKTPOHHBIX | MaTeMaTHYECKUH mui Gusnko- ¢busHKo- MaTHYeCKUM
puOOPOB, HCIOJIB3yEMbIX armapar MareMaruyec- | MaTeMaTHYeCKUi anmnapaToM..
B paJMOdJICKTPOHHKE. Kuil anmapar anmapar.
Bropoit | YMeTs Haxomuth 3HAaYCHHS YmMmeer YBepeHHo YBepeHHo YBepeHHo
STar ANEKTPOPUINUECKUX (bparmeHTapHO HPOBOJIUT MIPOBOAUT HPOBOJUT
MapaMeTpoB  IOJIyNPOBOJI- IPOBOJHTH uH(OpPMALMOHH | MHPOPMAIMOHHO | HH(OpPMALUOH
HHUKOBBIX MarepuasoB | HHPOPMAIMOHHO- | O-NOUCKOBYIO -IIOMCKOBYIO HO-TIOMCKOBYIO
(xpeMHmUS, TepMaHus, TTOUCKOBYIO paboty, HO He paboty, HO paboty u
apceHn/1a Tans) B yueOHOH pabory, yMmeer UCTIBITHIBAET BBIOOD JaHHBIX
W CHpPaBOYHOW JIUTEpaType | OJIHAKO HE yMeeT a/IeKBaTHO HeOobIIe JUISL peTLIeHUS
JUISL OLEHKH WX BJIMSIHUS Ha BHUKATh B oTOMpaTh TPYIHOCTH IPH | TIPOQeCcCHOHAT
napameTpsl CTPYKTYD; CYIIHOCTb JIaHHBIE IS BBIOOpE BHBIX 3a/1a4
YMeTh BBISBIATH CYIIHOCTb ¢dusHUecKuX pemneHus HEOOXOANMBIX
npobjeM, BO3HHMKAIOUINX B npobieM, npodeccroHalb JAHHBIX JUIS
xoze npodeccroHaNbHOM | BO3HMKAIOIIUX B HBIX 32124 peeHus
JIeITeNIbHOCTH, ~TPHUBJIEKATh xoze npodeccroHanbH
JUIst ux peteHust | nmpodeccHoHaNbH BIX 33724
COOTBETCTBYIOIIHNIA (PU3NUKO- | ON AEITEITHLHOCTH.
MaTeMaTU4eCKUi ammapar.
Tpernii | - Biagets HaBBIKAMU pabOTHI He cnioco6en Cnocoben Bnaneer Brnaneer
STaI C THIOBBIMH CpPEACTBaMHU paborartsb ¢ paborarts ¢ CIOCOOHOCTBIO HaBBIKAMHU
M3MEpEHUH c LIEJTBI0 Pa3IMYHBIMA HEKOTOPBIMHU paborartsb ¢ paboThl ¢
oTpezieIeHus OCHOBHBIX CpeacTBaMHU CpeACTBaMHU Ppa3IMYHBIMH Ppa3IMYHBIMU
napaMeTpoB u n3MepeHnit n3MepeHnit CpeAcTBaMu CpeacTBaMHu
XapaKTEepUCTUK  TIOJIYIIpO- napaMeTpoB rapamMeTpoB N3MEpeHuit HU3MepeHni
BOJTHHKOBBIX npuOOpOB. | TMOJIYNPOBOJHH- | IOJYNPOBOIHU- rapameTpoB rapamMeTpoB
Bnanets HaBBIKAMH | KOBBIX MPUOOPOB; | KOBBIX MPHOOOB; | MOJYNPOBOJHUKO | MOJYIPOBOJIHH
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OKCIICPUMCHTAJIbHOTO HCCJIC-
JOBaHUA C LCIBIO CO3aaHUA

HOBBIX HEePCHEeKTUBHBIX
CPEICTB B PagHOdNIEKTPO-
HHKE .

MPAKTUYCCKH HE
BIIAIEET
HaBBIKAMU
AKCIEPUMEHTAITb-
HOT'O HCCJIEI0Ba-
HHS C LETBIO
CO3IaHUs HOBBIX
MEPCICKTHBHBIX

CpeICTB pa-

JAUOBJICKTPOHUKHN

BJIJICET HABBI-
KaMH dKCIIepHU-
MEHTAJILHOTO
HCCIICJIOBAHUS C
LIeNbIO cO3/1a-
HUSI HOBBIX
MEPCIEKTUBHBIX
CpencTB
pazMo3IeKTPO-
HUKH

BBIX NPUOOPOB;
MPaKTHYECKH
BJIaJieeT HABBI-
KaMH 3KCIepH-
MEHTAJIbHOTO
HCCIICIOBAHHUS C
LEeTIBI0 CO3MaHus
HOBBIX IIEPCIIEK-
THUBHBIX CPEJCTB
PaaHOIEKTPO-
HHUKH

KOBBIX IIpHOO-
pOB; BiIageeT
HaBBIKAMH
9KCIEPUMEH-
TaJIBHOTO
HCCIICIOBaHNS
C LENBIO CO3aa-
HHSI HOBBIX
NePCIEeKTHB-
HBIX CPE/ICTB
PaaNO3IeKTPO-
HUKH

IK-1-crmocoOHOCTBIO CTPOUTH ITpOCTEHIINEe (PU3UIECKHUE U MATEMATHUUECKUE MOJIEITH
npuOOpPOB, CXEM, YCTPOHUCTB M YCTAHOBOK AJICKTPOHUKU U HAHORJICKTPOHHUKHU PA3TUYHOTO
(GyHKIIMOHAJIBLHOTO HAa3HAYCHMUS, a TAKXKE HCIIOIb30BaTh CTAaHAAPTHBIE IPOrPAMMHBIE CPEACTBA UX

KOMITBIOTCPHOI'O MOACIIMPOBAHU A

Oran [Tmanupyemsie Kpurepun olieHHBaHMS pe3yabTaTOB 00yUCHNUS
(YpoBeHb) pe3yIbTaThl 00yUCHHS 2 («He 3
ocBOCHUS | (TIOKa3aTeNu JOCTHKCHUS 4 5
YIOBJIETBOPHUTENb- | («Y IOBICTBOPH-
KOMIIETEH 3alaHHOT'O YPOBHS («Xoporo») («O1uaHO»)
N HO») TEJBHOY)
LUH OCBOCHMS KOMIIETEHITUH)
IlepBrrii 3HaTh IIpOCTEUIINE Nmeer dparmen- HNwmeer IToka3biBaeT IToka3siBaer
JTan ¢dusnyeckue U | TapHbIe 3HAHU IO oTpeJieIeHHbIe JIOCTaTO4HO yBEpEHHBIE
MaTeMaTHYeCKUe MOJIeNN (usnyeckuM u 3HaHMSA 10 (HU3M- 3HaHU 110 3HaHUA 110
pubOpOB, CXeM, | MaTeMaTH4eCKUM YECKUM U MaTe- | (U3MYECKUM U ¢bu3nyecKuM 1
YCTPOWCTB M YCTaHOBOK | MOJENSAM IMpuOo- MaTHYECKUM MaTeMaTH4ecK | MaTeMaTHYeCKHM
3NEKTPOHUKH POB, CX€M, yCTpOH- | MoJensIM npuoo- UM MOJEISIM MOJIETISIM
pasnmuHoro  (yHKnmO- CTB ¥ YCTaHOBOK POB, cXeM, yCT- prudopoB, IpuOOpOB, CXEM,
HaJIbHOTO HA3HAYCHUS M | 3JIEKTPOHUKH pas- POMCTB M ycTa- CXeM, yCTpOH- YCTPOWCTB 1
CTaH/IapTHbIC JUYHOTO (DYHKIMO- | HOBOK JJICKTPO- CTB M YCTAHO- | YCTAHOBOK DJICKT-
NpOTpaMMHBIE CPEZICTBA | HaJIbHOTO HAa3HaUe- HUKH Pa3iInd- BOK 3JIEKTPO- POHHKH pa3-
ux KOMIIBIOTEPHOTO HUS, HE BIIaieeT HOTo (pyHKIHO- HHUKH pa3nny- JIUYHOTO (QYHK-
MOJICJIUPOBAHHUS . CTaHJAPTHBIMH HaJIBHOTO Hasz- HOTO (yHK- IHOHAIBHOTO
HIPOTPaMMHBIMU HaYeHUs U TI0 IIHOHAJIBHOTO Ha3HAueHHUS,
CpeICTBaMH UX CTaHJapTHBIM Ha3HAYCHMUS, YBEpEHHO
KOMITBIOTEPHOTO HIpPOTPaMMHBIM BJaJeeT CTaH- HOJIb3YeTCs
MOJIETIMPOBAHUSL.; CpeICcTBaM HX JApTHBIMH CTaHIAPTHBIMH
KOMITBIOTEPHOTO | MPOTPaMMHBIM | IIPOTPAMMHBI-MH
MOJISTIMPOBAHMSA. | M CPEJICTBAMHU CpeACTBaMHU HX
HX KOMITBIO- KOMITBIO-TE€PHOTO
TEPHOTO MOJIe- | MOJe-JTMPOBAHHMS
JIMPOBAHMS
Bropoii YMmenue MPUMEHSTD He ymeer Ymeer YBepeHHo YBepeHHO
aTamn npocreiiiine Gpu3ndyeckue MIPUMEHSTh MIPUMEHSTh MIPUMEHSEeT IpUMEHSET
u MaTeMaTU4ECKUe npocreimue npocTeimue IpOoCTENIINE mpocreimue
MOJIENIN IPUOOPOB, CXEM, ¢busnyeckre u ¢busnyeckue u ¢busnueckue u ¢busnyeckue u
YCTPOHCTB M YCTAaHOBOK | MaTeMaTHUYECKHUE MaTeMaTHYeCKHe | MaTeMaTH4YecK | MaTeMaTH4YecKHe
IEKTPOHHUKH MOJIEJIH IPHOOpPOB, MOJIEN ue MoJIeH MoOJenu
pa3nuYHOTO  (YHKIHO- | CXEM, YCTPOWCTB M | TNPHOOPOB, CXEM, prubOpoB, nprubOpPOB, CXEM,
HAJIbHOTO HA3HAYEHUs U YCTaHOBOK YCTPOMCTB U CXeM, YCTpOii- YCTPOMUCTB U
CTaHJapTHbIE JEKTPOHUKHU YCTaHOBOK CTB U yCTaHO- YCTaHOBOK
IporpaMMHBIE  CPEJCTBa Pa3IUYHOrO JIEKTPOHUKHU BOK 2JIEKTPO- JNEKTPOHUKHU
ux KOMITBIOTEPHOTO | (hYHKIIHMO-HAJILHOTO Pa3IUYHOTO HUKU pa3iIny- pa3IU4YHOro
MOJIEIUPOBAHUS HA3HAYEHUS U (dyHKIHO- HOTO (yHK- (yHKIIMOHAIb-
CTaHJapTHbHIE HAJIBHOT'O LIMOHAIBHOIO | HOTO Ha3HAUEHMUs,
MIpOrpaMMHEIE Ha3HAUEHHs, HO | Ha3HAYCHUS, U HO HE yMeeT
CpeAcTBa UX HE yMeeT ymeeT ¢par- MIOJIF30BATHCS
KOMIIBIO-TEPHOTO MOJIF30BATHCS MEHTapHO MPOTPAaMMHBIMHU
MOJICITMPOBAHHUS. MPOTPAaMMHBIMH | TIOJB30BATHCS CpEICTBaMHU HX
CPEICTBaMHU X | MPOTPaMMHBIM | KOMIIBIOTEPHOTO
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KOMITBIOTEPHOTO | M CPEICTBaMHU | MOZAEIHPOBAHUS
MOJEITMPOBAHUS HX KOMITBIO-
TEPHOTO MOJIe-
JMPOBAHMS
Tperuit BiameTs crtocoOHOCTEIO He ciocoben Criocoben Bianeer cno- Bmaneer
JTan MPUMEHSATH IPOCTEHIINE MPUMEHSTH CTPOUTH COOHOCTBIO CIOCOOHOCTBIO
(u3nveckre 1 MaTeMa- MIpOCTENIINE NpoCTENIINe CTPOUTH CTPOUTh
TUYECKHEe MOAEIH MPHOOo- ¢usndeckne n ¢usngeckue n mpocTeime pocTenTIme
POB, CXeM, YCTPOHCTB U MaTeMaTH4ecKHe MaTeMaTudeckue | (pu3uMyecKue u ¢dusnyeckue u
YCTaHOBOK JICKTPOHMKH | MOJENHN NPHOOpPOB, MOJIETH MaremMariuyec- | MaTeMaTHYecKHe
pa3IMYHOro (QyHKIHO- CXeM, YCTPOUCTB U YCTPOWCTB U KHE MOJIEITH MOJIEeTIH
HaJIbHOTO Ha3HAUYEHHS U YCTaHOBOK YCTaHOBOK YCTPOWCTB U YCTPOWCTB U
CTaH/IapTHBIEC IPOrPaMM- JIIEKTPOHUKH INIEKTPOHUKH YCTaHOBOK YCTaHOBOK
HBIE CPEACTBA UX KOMITb- Pas3IMyHOTO Pas3IMuHOTO AIIEKTPOHHUKH INEKTPOHUKH
IOTEPHOTO MOZEINPOBa- (YHKIIMOHATBHOTO | (YHKIMOHAIBHOT | Pa3IMIHOTO Pa3IMIHOTO
HUS Ha3HAYCHUS U 0 Ha3HAYCHMUS, (yHKIIMOHAb (yHKIIMOHAb-
CTaH/apTHBIC HO HE CTIOCOOCH | HOTO Ha3HaYe- HOTO Ha3Haue-
MIPOTrpaMMHBIE HCTIONb30BaTh HUSI, yMEET HUSL, & TAKKe
CpeAcTBa UX CTaH/IapTHbIC HCTIONH30BaTh HCTIONB30BATh
KOMITBIOTEPHOTO MIPOTrpaMMHBIE HEKOTOpbIE CTaH/IapTHbIC
MOJENUPOBAHUS CpelcTBa UX MporpaMMHEIE MpOrpaMMHBIE
KOMITBIOTEPHOT'O Cpe/CTBa X CpeAcTBa UX
MOJCIUPOBaHUA KOMIBIOTEPHO KOMIIBIOTCPHOT'O
T'O MOJICJIUPO- | MOJEITHPOBAHHMS
BaHUsA

[Tokazarenu chopMHUPOBAHHOCTH KOMIICTCHITHH:

Kpurepusmu orneHuBaHMs SBISIIOTCS OaJlTbl, KOTOPBIC BBICTABIISAIOTCS IPENOJaaBaTelieM 3a
BU/IbI ICSITEIBHOCTH (OILICHOYHBIE CPEJICTBA) IO UTOTaM U3Y4YEHUsI MOAYJIeH (pa3AesioB TUCIUTLIIUHEI),
MEPEYUCIICHHBIX B PEUTUHT-IUIAHE TUCHUIUIUHEI (0715 9K3aMeHa: TeKyIUi KOHTPOJIb — Makcumym 40
0aoB; pyOeXHbIH KOHTPOJIb — MakcuMyM 30 O6aioB, nooupuTenbHble 0amibl — MakcuMyMm 10).

IlIxana o1leHUBAHUS 0Jis1 DK3AMEHA:

oT 45 510 59 6aiNoB — «yIOBIETBOPUTEIIBHOY;

oT 60 110 79 6a/I0B — «XOPOLIO»;

ot 80 0aJUI0B — «OTJIIMYHO.

4.2. TunoBbie KOHTPOJIbHbIEC 32/IaHUS WM HHbIE MATePHAJIbl, HeOOXOAMMbIE JIl OLEHKHU
3HAHUI, YMEHHH, HABBIKOB U ONBITA AeATeJIbHOCTH, XaPAKTEPU3YIOIIHUX 3TANbI
(opmupoBaHus KOMIIETEHINH B IpoLiecce 0OCBOeHHUs 00pa30BaTeIbHOM MPOrPaMMBbl.
MeToanuyeckne MaTepuaJibl, ONpeae/sonme Npoueaypbl OlleHMBAHUS 3HAHUNA, YMEHUH,
HABBIKOB M ONbITA AeATEJbHOCTH, XapaKTEePU3YIOIIMX dTanbl GOPMUPOBAHUA KOMIIETECHIM I

Tanel PesynbTaTel 00yueHus Komnerenus OlLeHOYHBIE Cpe/iCTBa

OCBOCHUS

1-#1 DTamn 3Hath  OocHOBHbIe  mpubmmwkenus | OITK-2 KOHTpOJIbHAs paboTa; TeCTHI,
30HHOM TEOpHH, 0COOEHHOCTH 3aIUTa OTYETOB IO
SHEPTETHYECKOTO CIIEKTpa JIEKTPOHA abopaTopHBIM paboTaM;

3HAHUS P p p paTop p ;

B MOJYIPOBOTHHKAX,
ABIICHUS W KUHeTH4Yeckne 3(dexTsr

B MOJIYIPOBOTHHUKAX, 3HATh
TIPUHINTIBI JeiicTBus,
XapaKTepUCTUKH, MapaMeTpsbl "
0COOCHHOCTH ycTpoiicTBa
MOJIYIPOBOJHUKOBBIX u
ONTORJIEKTPOHHBIX puoopoB,

¢uzngeckue

OK3aMCH
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HCTOJb3yEMBIX B
Pa03JIeKTPOHHUKE.

3HaTh mpocTelmue (U3NUECKUE W
MaTeMaTHYeCKHue MOIETH IPHOOPOB,
CXEM, YCTpPOHCTB U  YCTaHOBOK
ANEKTPOHUKHI pa3IMIHOTO
(YHKIMOHAJIBHOTO HAa3HAYCHHS U
CTaHJapTHHIE TIPOTPaMMHBIE
cpezncTBa nux KOMITBIOTEPHOTO
MOJICTIMPOBAHUS .

IK-1

KOHTpOJIbHAs paboTa; TeCTHI,
3allIUTa OTYETOB IO
nmabopaTopHEIM paboTam;
9K3aMEH

2-#1 yTan

VYmMmenusa

YMmeTrb HaXOJUTh
ANEKTPOPUINICCKUX
MOJIYIIPOBOJJHUKOBBIX ~ MaTepHallOB
(KpeMHUsI, TepMaHMs, apceHHuja
rajuiis) B y4eOHOW M CHpaBOYHOU
JTUTEpaType A OLUCHKH MX BIUSHUSL
Ha TapaMeTpel CTPYKTYp; YMeTh
BELBIITh  CYIIHOCTH  TIpOOIeM,
BO3HHUKAIOIIAX B xoJe
MpoECCHOHANBHON  IEATENFHOCTH,
MPUBICKATh OIS WX  pEIICHUs
COOTBETCTBYIOLIHH ¢du3uKo-
MaTeMaTHYeCKUi amnmapar.

3Ha4YEHHA
napaMeTpoB

OIIK-2

KOHTPOJIbHBIE PaOOTHI; TECTHI;
3aIlIUTa OTYETOB I10
71ab0paTopHBIM paboTam;
9K3aMEH

YMeHue IpUMEHATh IPOCTEHIINE
¢usnyeckue W MareMaTHYecKHe
MoJenH MpHOOPOB, CXEM, YCTpOICTB
u YCTaHOBOK 3JIEeKTPOHUKU
Pa3IMYHOrO (YHKIIMOHAIBHOTO
Ha3HAYECHUS u CTaHJapTHBIE
IIpOrpaMMHBIE cpencTBa ux
KOMIBIOTEPHOTO MOAETHUPOBAHUS

IK-1

KOHTPOJIbHAsI paboTa; TECTHI;
3allIUTa OTYETOB I10
n1abopaToOpHBIM paboTam;
9K3aMEH

3-i1 aTan

Bnanets
HaBBIKAMHU

Brnamers HaBBIKaMH PabOTHI C
TUTIOBBIMH CPEICTBAMH H3MEPEHHU C
LEeNBI0  ONpPEHCTICHUS  OCHOBHBIX
napameTpoB " XapaKTEPUCTHK
MIOJIYTPOBOTHUKOBBIX pu-00poB.
Bnanets HaBBIKAMH
9KCIIEPUMEHTAILHOTO HCCIIE0BAHUS
¢ LIEJIBIO CO3JaHus HOBBIX
MIEPCTIEKTUBHBIX CpelCTB B
PanO3TIEKTPOHUKE .

OIIK-2

KOHTPOJIbHBIE pabOThL; TECTHI;
3aIHTa OTYSTOB MO
nmabopaTopHBIM paboTam;
IK3aMeH

Brnaners cHOCOOHOCTBIO NPHUMEHSTH
npocreiimue pU3NIECKHe U MaTeMa-
THYECKHE MOJIETH IPUOOpPOB, CXeM,
YCTPOUCTB U YCTaHOBOK
JNEKTPOHUKHU pa3NUYHOro
(YHKIMOHAIBHOTO  Ha3HAuYeHHS U
CTaHJapTHBIE IIpOTpaMMHBIE
cpezncTBa ux KOMITBIOTEPHOTO
MOJIeIMPOBAHHS

IK-1

KOHTPOJIbHAs paboTa; TECTHI;
3aIKTa OTYETOB MO
nmabopaTopHEIM paboTam;
9K3aMeH

4.3. Peitmunz-nnan OuCUUunIuHb

(npu neodxo0umocmu)
PeliTHHr—T11aH AMCUUIUIMHBI IPEACTABICH B IPUIIOKEeHUU Ne2.
JK3aMeHaAllMOHHbIEe BONPOCHI

HpI/IMepHBIe BOIIPOCHI AJId 3K3aMCHaA:
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1 neanbHble KpPUCTAJUIBI, KpUCTAUIMYEcKas pemérka, pemérku bpase. O6o3HaueHue
IJIOCKOCTEH M HalpaBlieHU# B kpucTtamuia. Manekcs Muuiepa.

2 PeanpHble KPUCTAUIBL, CTPYKTypa PpEANbHBIX KPUCTALIOB. JleeKThl KpUCTAIUIMYECKOH
pewm€rku. [IpumecHbie aTOMBI.

3 Buibl XMMHYECKOM CBSI3M MEXKIy aTOMaMU MOJIYIIPOBOIHUKA.

4VYpauenne lllpenunrepa s kpuctamia.  Anmabatuyeckoe pUOJIIKEHHE.
OnnosnexTporHoe mpubimxenue. [IpubmkeHne CUIBLHOCBA3aHHBIX U CIAOOCBSI3aHHBIX
JIEKTPOHOB. MoJiesib CBOOOHBIX JIEKTPOHOB.

S5Mogens Kponura-IlenHu. DHepreTMueckuil CIEKTp 3JIEKTPOHOB M 30HHAs Juarpamma
IIOJIYTIPOBOIHUKOB.

6 3onb1 bpumosna. D dexTuBHAsS Macca 31EKTpOHA. DIEKTPOHBI U IBIPKH.

7 DHepreTudeckrue ypoBHU Je(PEKTOB U MPUMECEH B IOJIYIIPOBOAHUKAX.

8 IIpuHIMIIBI 3a1I0JHEHUS JIEKTPOHAMM Pa3pEIIEHHBIX SHEPreTUUYECKUX 30H. JHEPreTHIecKast
(30HHAas1) quarpaMma coOCTBEHHOI'O M IPUMECHOTO MOJIYIPOBOIHUKOB.

9T'enepanust 1 peKOMOMHALIUS HOCUTENEH TOKa. Y CIOBHE TEPMOJUHAMUYECKOTO PABHOBECHSI.
THUIIBI CTATUCTUKYU JIEKTPOHOB: cTaThucTuKa Makcseiia — bosnbimana u @epmu — J{upaka.
®usnueckuil cmpica ypoBHa Depmu.

10 Pacuer kOHLIEHTpaLMK JIEKTPOHOB U JBIPOK B MOIYNPOBOAHMKAX. [1MOTHOCTE KBaHTOBBIX
COCTOSIHMM 2JIEKTPOHOB JIJISl SJIEKTPOHOB. Y PaBHEHHE 3JIEKTPOHEUTPAILHOCTH.

11 BsIpokaeHHbIE NOTYIIPOBOAHUKU. KpuTepuil BBIDOKACHHUS.

12 HepaBHOBeCHBIE HOCUTENH TOKa B noiynpoBoaHukax. Ksazuyposau ®@epmu. Bpemst xxuzuu
HEPABHOBECHBIX HOCUTEJIEH TOKA.

13 MexaHu3Mbl peKOMOMHAIIMU 3JEKTPOHHO-ABIPOYHBIX Map. Mex30HHas, CTyneH4aras Hu
MIOBEPXHOCTHAs pekoMOuHanuu. I (HeKTUBHOE BPEMS KU3HH.

14 Jlpeiidosbie u auddy3nonnoe Toku. [InorHocts muddysnonHoro u apeiidoBoro ToOKa.
Koaddunment nuddy3un u noaBuKHOCTh HOCUTENEH TOKA.

15 VYpaBHeHue HenpepbIBHOCTH. JIBH>KEHNE M30BITOUHBIX OCHOBHBIX HOCUTENEH TOKa, paauyc
sKpaHupoBaHus [ledas.

16 JIBukeHue N30BITOUHBIX HEOCHOBHBIX HOCUTENEH TOKA, SIBJICHUS MHKEKIUU U SKCTPaKIUH.

17 DnexTponpoBOIUMOCTb B CIA0BIX MOJISAX. THIIBI U MEXaHU3MBI PACCESIHUS TOKA..

18 DneKTponpoBOAHOCTh B CHUJIBHBIX AJIEKTPUYECKUX MOJSAX. [opsune 3yeKTpoHbl. DPPexT

l'anna

19 T'anbBaHOMAarHUTHBIE SIBJICHUS B MOJTYTIPOBOTHUKAX. Dddekt Xomna.
MaruautopesuctuBablii  dddekr. [IpakTudeckue NTPUMEHEHHUS TalbBAHOMArHUTHBIX
s dexTos.

20 TepmodneKTpUYecKHe SIBICHHUS B MOJYNpoBOAHUKAX Oddektol 3eebeka, [lenbTbe u
TomcoHa. [IpakTHueckre NPUMEHEHUS TEPMOITIEKTPUIECKUX SBJICHUM.

26. PaGoTta BbIXOJa 51eKTPOHOB. KOHTAaKT MOJYNPOBOAHMKA C METAIJIOM. 30HHBIE
auarpamMmbl METajula M IMOJIYIIPOBOJHUKA O U IOCJI€ KOHTAKTa B COCTOSSHUU PaBHOBECHS.
baprep IllorTku. BsimpsmiieHHe Ha KOHTakTe MOJIYNPOBOJHUK-METAU. BoapTammepHas
XapaKTepUCTHKA KOHTAKTA.

27.  DIEeKTpOHHO-IBIPOYHBIN NIEPEXOJ B COCTOSHMM paBHOBecHs. KOHTakTHas pa3HOCThb
MOTEHILIMAJOB, €€ 3aBUCUMOCTb OT IIMPHHBI 3alperiéHHON 30HbI, KOHIIEHTpalUH
npumeceii u remnepatypsl. [lnpuna odbeaHeHHON 006IacTH.

28. HepaBHnoBecHoe coctosiHue p-n mepexoxa. [Ipsmoe u o6patHoe BKiIroYeHHE. BobT -

amnepHas xapakrtepuctuka (BAX) naeannzupoBaHHOro p-n nepexoja U €€ ypaBHEHHE.

29.  Oriuuue peaybHBIX 3JIEKTPOHHO-JIBIPOYHBIX MEPEXO0JI0B OT UACATUZUPOBAHHOTO MPH p-n
[IEPEXO0B.

30. [TapameTpsl p-n-mepexoja M €ro sJeKkTpuueckas wmozenb. JuddepenunaibHoe

conpoTuBiieHue. bapsepHas u quddy3noHHas EMKOCTH
31. YacTOTHBIE 1 MMITYJILCHBIE CBOMCTBA P-N MEPEX0/1a
32. 3oHHas quarpamma rereponepexona. JJocTOMHCTBA U HEJOCTATKHU FETEPONEPEXOIO0B.
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33. @u3nyecKkue NpoLecCchl B CTPYKTYpE € ABYMsI B3aUMOAECUCTBYIOUIMMH NEPEXOAAMHU -
TPaH3UCTOPHBIE CTPYKTYPhI

34.  CxeMbl BKIIOYCHHUS U PEKUMBI PA0OTHI OUITOIAPHBIX TPAH3UCTOPOB.

35.  IloneBble TpaH3UCTOPBIL, KJIACCU(PUKALUS, TPUHIIUI PAOOTHI.

36.  IloseBble TPaH3UCTOPHI C YIPABJISAIOLIMM I1EPEXOA0M, ITApaMETPhI U XapaKTEPUCTUKH;

37.  MUII- noneBbie TPAH3UCTOPHI, MAPAMETPHI U XapAKTEPUCTUKH.

O06pasern sK3aMeHAIIMOHHOTO OuiieTa IpuBeeH B MpuiioKeHun No3.

ITepeBon onenku u3 100-6aiTbHOM B YETHIPEXOATHHYIO TIPOU3BOJAUTCS CICAYIOIIMM 00pa3oM:
- omuiyHO — oT 80 10 110 6ayoB (Bkimtouast 10 MOOMPUTENBHBIX OAIIIOB);
- xopoio — oT 60 10 79 6amoB;
- YAOBIETBOPUTEIBHO — OT 45 110 59 6aios;
- HEYJIOBJICTBOPUTEIILHO — MEHee 45 0asioB.

Kpumepuu rx3amenayuonnoii oyenku (6 oannax):

- 25-30 6annoe svicmasnsemcs cmyoenmy, eciu cmyoenm 0ajl NOJHble, PA36EPHYMble OMBENbl
Ha 6ce meopemuyecKkue 60NPoOChl Oulema, npPoOOeMOHCMPUPOBAL 3HAHUE 30HHOU Mmeopuu
NONYNPOBOOHUKO8 U KUHemuyecKue seieHuss u 3pgekmovl 6 HUX, Xopowio pazoupaemcs 8
KOHMAKMHbBIX A6IEHUAX U pabome OCHOBHBIX NOJLYNPOBOOHUKOBHIX NPUOOPO8, YMeHUe NPUMEHAMb
meopemuyecKue 3HAHUs NpU GbINOIHEHUU npakmuyeckux sadaumuti. Cmyodenm 0Oe3 3ampyOHeHull
omeemul Ha 8ce OONOTHUMENbHbLE BONPOCHL.

- 17-24 o6annoe evicmasisemcsi cmyoeHmy, eciu CmyOeHm packKpbvlli 6 OCHOBHOM
meopemuyecKue 80NPoCvl, 0OHAKO OONYUeHbl HEMOYHOCMU 8 ONpedeleHUl OCHO8HbIX noHamutl. 1lpu
omeeme Ha OONOJHUMENbHbLE BONPOCHI OONYUEHbl HeDOoNbUIUEe HEMOYHOCMIU.

- 10-16 6annos svicmasnsemcs cmyoenmy, eciu HpU omeeme HA mMeopemuiecKue 80npocsl
CMyO0enmom OONYujeHo HeCKONbKO CYWECMEEeHHbIX OWUOOK 6 MOJKOBAHUU OCHOBHBIX HNOHAMULL
meopuu noaAynpogooHuKkos. Jloeuka u nonmoma omeema cmpaoarOm 3AMEmMHbLIMU UZBAHAMU.
3amemubl npobenvl 8 3HAHUU OCHOBHBIX Memo0os. Teopemuyeckue 80NPOCHI 8 YEIOM U3NONHCEHDbL
00Cmamo4Ho, HO ¢ nponyckamu mamepuana. HMmeiomcs npuHyunuaibHvle OwWUOKU 6 Jlo2uKe
nOCMpOeHUs omeema Ha 80Npoc.

- 1-10 6annoeé evicmasisemcsa cmyoeHmy, eciu Omeem HA MeopemudecKue 60npocsl
ceudemenbcmeyem 0 HEeNOHUMAHUU U KpatiHe HenoNHOM 3HAHUU OCHOBHBIX NOHAMUL U MemoOos.
Obuapyoicugaemes omcymcemeue HAablk08 NPUMEHEHUs Meopemudeckux 3HAHUL Npu 6bINOJHeHUU
npakmuveckux 3aoanuti. Cmyoenm He cmMo2 Omeemums HU Ha 0OUH OONOJIHUMEbHBLU 80NPOC.

KonrtpoabHnas pa6ora
CTyneHThI 110 JTaHHOMY KypCY BBINOJIHSIIOT JIB€ KOHTpOJIbHBIE paboThl. [Ipumep BapuanTta

KOHTPOJIbHON pabOTHI MpUBEIEH B NpUiIoxkeHH Ned.

Kpurtepun ouenku B 6a/1/1ax BbINOJIHEHUs] KOHTPOJILHOI PadoThI
- Konrtponsnas pabGora Xxopomo ogopmiIeHa, CBOEBPEMEHHO MpEACTAaBICHA HA IOBEPKY, IMOJHOCTBHIO
COOTBETCTBYET TPEOOBAHMUSM, NMPEABSIBISIEMBIM K COJCPKAHUIO U €€ O(POPMIICHHIO, PACUeThl BCE BBITIOIHEHBI
MIPABIJILHO U TIPOBE/ICH aHAN3 MOTYyYEHHBIX PE3yIbTaTOB 10 6ammoB
- Konrtponenas pabGora xopomo odopmiIeHa, CBOEBPEMEHHO MpEACTAaBICHA HA IOBEPKY, MOJHOCTHIO
COOTBETCTBYET TPeOOBAHUSIM, MPENBIBIAEMBIM K COIEPXKAHHUIO U €€ OPOPMIICHHIO, OJHAKO B pacueTax
JOIYLIEHbl HEKOTOPBIE OMIMOKHM U HE IPOBEJICH aHATU3 MOJIyYeHHBIX PE3yIbTaTOB 6 O6amoB

- KonTponbsHast paboTa cBOEBpEMEHHO MPEJCTaBICHA HA MOBEPKY, OJTHAKO 0(OPMIICHAa HE B COOTBETCTBHUE
¢ TpeOOBaHUSAMH, PACUEThI BBHIMOJHEHB ¢ HEKOTOPHIMU TEXHUYECKHMH ONIMOKAMU W HE MPOBEIEH aHAIN3
MOJTyYEHHBIX PE3yTHTATOB 4 6anna

- Konrponbnas paborta odopmieHa He B COOTBETCTBHE C TPeOOBaHUSIMHM, NpEACTaBIeHa Ha IOBEPKY
HECBOEBPEMEHHO, PACUETHI BBITIONHEHBI ¢ TEXHUYECKHMH OIMOKAMH, HE BBITIONHEHBI BCE ITYHKTHI 3aJJaHUs U
HE TPOBEICH aHaJIN3 MOJMYyYSHHBIX PE3yIbTaTOB 2 Gamna
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- - KontponbHas paboTa He mpeacTaBieHa Ha IOBEPKY 0 6amnos

KoMIuiekT TecToB (TECTOBBIX 3aJaHMIA)
CryneHTsl 10 JaHHOMY KYPCY BBIIIOJHSIOT JIBE€ TECTOBBIE 3aJaHUsI.
IIpumep BapraHTa TECTOBOIO 3aJaHUs IPUBEACH B IPWIOKEHUU Ne5.
3a mpaBWIbHBIN OTBET HA KXl TECTOBBIN BOIIPOC CTYJICHTY BBICTaBJISAETCS 1 Gan

Ilepeuens J1abopaTopHbIX padoT
HccnenoBanue s dexra Xoia B HOIYIPOBOIHUKAX;
HccnenoBanue noynpoBOAHUKOBOIO JUOAR;
HccnenoBanue cTaTUYECKMX XapaKTEPUCTUK OUITONIIPHOTO TpaH3ucTopa B cxeme ¢ O3;
HccnenoBanue paboThl OUITONISIPHBIX TPAH3UCTOPOB B YCHIIUTEIHLHOM PEKHIME;
HccnenoBanue 4aCTOTHBIX CBOMCTB OUIOJISIPHOTO TPAH3UCTOPA;
XapakTepUCTUKU U ITapaMeTPbl OJIEBbIX TPAH3UCTOPOB.

SN S

CTyneHTsI 110 JaHHOMY KYPCY BBIIOJHSIOT 3 1ab0paTopHbie padoTh

JlaGopatopHble paboTsl omMcaHbl B Meroxuuke: [apudymmun, H.M,. Dnexkrponuka
[DnexTpoHHBIH pecypc] : yueOHO-METOIMUEcKoe ocooue K 1adopaTopHbIM paboTaM 1o Kypcy /
H.M. Tapudynnun ; bamkupckuii rocynapcTBeHHbI yHUBepcuter .— Yda : PUL baml'V,
2013 =-<URL:https://elib.bashedu.ru/dl/local/Garifullin_Elektronika ump 2013.pdf>.

[Tpumep onucanus 1abopaTOpHOM pabOThl TpUBENEH B IpUoKkeHUU Nob.
Kpurtepun ouenku (B 6a/1/1aX) 0T4€TOB 10 JA00pPaTOPHBLIM padoTam

- JJaboparoprast paboTa BBIITOJIHEHA, TIPUBEJICH TIOJTHOCTHIO MTPABMWIIBHO 0(hOPMITCHHBIIH 7 6annos
OTYET, BKIIFOYAIONINN PaBUIBLHBIE OTBETHl HA KOHTPOJIbHBIE BOMPOCHI, PABUIHHO

peIIeHHBIE 3aIaHUS M MCUEPITBIBAIOIINE BEPHBIC PACCYKIECHUS C IPSIMBIM YKa3aHHUEM

HaOII0TaeMBIX SBJICHHUI U 3aKOHOB, POBE/ICHA 3all[UTa OTYeTa

- JJaGoparopnast paboTa BBINIOJIHEHA, TPOBE/ICH NMPABUILHO O(POPMIICHHBIN OTYET, 5 6annos
BKIIIOUAIOITUI MPaBUJIbHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI, HO B PEIICHUH

3aJJaHIi UMEFOTCS OJIMH MJIM HECKOJIBKO HEJOCTATKOB, HO HE MPOBE/ICHA 3aIUTa

oTueTa

- JJaGoparopHas paboTa BBINOJIHEHA, HO HET MPABUWILHO OPOPMIIEHHOTO OTUYETa 3 banna.

- JlaGoparopHas paboTa He BBIIIOJIHEHA. 0 bannos

Yuacrue B KoHepeHUUAX, MyOJMKALUSA CTATeH

1. Ily6snukaums crareit — 5 oannos

Kpurepun Onenka (B Oannax)
Tun paboTsl PedeparuBHas pabora 0,1
PaboTta HOCHUT uCClIeTOBaTeNbCKUN XapaKTep 0,3
Pabora sBiseTcs ucciaeq0BaHuEM 0,6
Hcnonb3oBaHue n3BecTHHIX | He Mcmonb3yeT HUKaKUX TaHHBIX 0
JIAHHBIX M HAY9HBIX (PaKTOB ABTOp HCIONB30BAJl M3BECTHBIE JAHHBIE 0,4
Hcnons30BaHbl YHUKATbHBIC HAYYHBIC TAHHBIE 0,6
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[TonHnoTa nuTHpyeMoi Hcnonp3oBaH yueOHBIN MaTepHa 0,1
JTCPATYPRI, CCLITIKA Ha M cronb30Banbl CENUATN3MPOBAHHBIE M3IaHHS 0,3
YUEHBIX
Hcnonb30BaHbl HHTEPHET PECYPCHI 0,6
AKTyanbHOCTBh pabOTHI M3ydeHue Bonpoca He SIBJISETCS aKTyaJbHbIM 0
[IpencraBnenHas paboTa NPHUBJICKAET HHTEPEC 0,4
CBOEH aKTyaJbHOCTBIO
PaboTa conepxut HayIHBIN XapakTep 0,6
CreneHb HOBU3HBI Pabota He coaepKUT HUYEro HOBOT'O 0
TIOMYICHHBIX PE3YIBTATOB | B naGoTe MOKa3aH ykKe yCTAHOBICHHBIH (hakT 0,4
B pabote mony4ueHbsl HOBbIC JaHHBIC 0,6
2. Yuacrue B KoOH(pepeHUMU- 5 Hannoe
- TBopueckuii MoXo1 K 0TO0pY U CTPYKTYPUPOBAHUIO MaTepHaa 1 b6ann
- HoBu3Ha 1 caMOCTOSTENbHOCTD P MOCTAHOBKE MPOOIEMBI 1 b6ann
- BoicTynnenue He BsS€TCS IPOCTHIM YTEHHUEM C 3KpaHa 1 b6ann
- B BhICTYyIIIEHUY TONOTHSIOTCS U PACKPBIBAIOTCS KIFOYEBHIE MOMEHTHI,
IIpe/ICTaBICHHbIE Ha claaigax 1 b6ann

-Bo BpPEMs BBICTYIUICHUS MOAACPIKUBACTCSA 3pHTeJ’IBHHI>i KOHTAaKT C ay,[[HTopHeﬁ, pCUb

OTJINYaeTCd 0OraTCTBOM MHTOHALHAH

1 6ann

5. YueOHo-MeTOoaMUYeCcKOe M HH(POPMALIMOHHOE 0O0ecieYeHue JUCIIUIIMHBI

5.1.11epeyeHb OCHOBHOM U JONOJHUTEIbHON y4eOHOM JINTepaTypbl, HeO0OX0AMMOM 1151
OCBOEHMS JUCIHIIIMHBI
OcHoBHasi iuTEepaTypa
. Tapu¢pynnmun H.M. ®usnyeckre 0CHOBBI 3JIEKTPOHUKH. YueOHoe nocodue. —Y ¢a: PO
baml'V, 2005. - 164 c¢.[B 6ubnuoreke bamly nmeercs 34 sk3]

OCHOBBI MUKPO3JIEKTPOHUKH : yd. ocodue i By3oB / W. II. CrenaHeHko .— 2-e u3g. —
M. : JIaboparopust bazosbix 3nanuii, 2001 .— 488 c. : mn. — (TexHUYECKUN YHHUBEPCHUTET)
.— bubmumorp.: c. 488 [B 6ubnuoreke bamlV umeercs 100 k3]

OnextpoHuka : yue6. mocobue / H. M. IN'apudynnun .— Ya : PUL baml'Y, 2012 — 164 c. :
ui. — bubmmorp.: c. 161. .[B 6ubnuorexe bamlV umeercs 22 3x3]

. Tapudymmun, H.M. Dnextponuka [DneKTpoHHBI pecypc] : yueb. mocobue / H.M.
[Mapudynnmun ; bamkupckuil rocygapctBeHHblil yausepcurer .— Yéa : PUL[ baml'y, 2012
— DINeKTpoH. BepcHs med. nyOnukanuu .— JIOCTyn BO3MOXKEH uepe3 ODIEKTPOHHYIO
oubmmorexky baml'y .—
<URL:https://elib.bashedu.ru/dl/local/Garifullin_Elektronika up 2012.pdf>.

JlomoJIHUTeIbHAS JIUTepaTypa

®duznyeckrue 0CHOBBI ANIEKTPOHUKH : yuel. mocobue / FO. A. Cmupnos, C. B. Cokonos, E. B.
TuroB .— 2-e u3z., ucnp. — Cankr-IlerepOypr : Jlanp, 2013 .— 560 c¢. — bubnumorp.: c.
558-.[B oubmmorexe baml'yY umeercs 8 rk3]

. Tapudymmma, H.M. Dnextponnka [DneKTpoHHBIA pecypc]| : ydeOHO-MEeTOuYecKoe mocooure

K JabopatopHbM pabdotam o kypcy / H.M. Tapudymiun ; bamkupckuii rocynapcTBeHHbIN
yauBepeuteT .— Yda : PUL baml'V, 2013 =-
<URL:https://elib.bashedu.ru/dl/local/Garifullin_Elektronika ump 2013.pdf>.
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5.2. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJICKOMMYHUKALMOHHOM CeTH
"NUutepHeT' U NporpaMMHOIo0 o0ecredeHus1, He00XO0AUMBIX JISI OCBOCHUS JHCIUIIINHBI
9

CoOcTBeHHasd Perucrpanu

AJIEKTPOHHAS 1B

OuOmoTeka yueOHbpl ABTOpH30BaHHBI bubOIHoTEKE
DJIIEKTPOHHO- .

X 1 HaYYHBIX 1 OCTYII 110 baml'V,
onoOIMoTEYHAS N )
crcrema <3 AJICKTPOHHBIX 1apoJIIo U3 nanpHenmui https://elib.bashedu.ru/
BamlY» W3JaHUN, KOTOpas JIF000U TOUKH JOCTYII U3

BKJIFOYACT M3aHuss ceTu MuTepHer moOoit

MIpEIoJaBaTesein TOYKH CETH

bamly HNutepner

Perucrpanu
DIIEKTPOHHO- Asropmsopanisl CEeTH
OnbmmoTeyHas [TonnorekcroBas ] . p baml'V,

i J0CcTyI 1o M .
cucreMa y4eOHBIX M HAYYHBIX DO I3 nanpHenmuii http://www.biblioclub.ru
«YHUBEPCUTETCKA DIICKTPOHHBIX P N JOCTYIl U3/

. JIF000M TOYKHU . -
s OMOIMoTeKa W30aHUA JIF000H
. cetu UHTEpHET

online» TOYKH CETHU
HNuTepuer
Perucrparmu

IIIEKTPOHHO ABTOPH30BAHHBI |- 13 cet

P [TonmrotekcToBas b/1 |, p baml'y,

Oubmmoreunas eOHBIX 1 HayuHBIX | oo T O NENING(S20000%071

cucreMa Y1 yi 1apoJIIo U3 http://e.lanbook.com/

AJICKTPOHHBIX N JOCTYT U3
W31aTEILCTBA . JIF000M TOYKHU .

W3TaHui JII000H
«JIaHb» cetu UHTEpHET

TOYKH CETH
WHurtepHer

6. MaTepl/IaJII)HO-TeXHI/I‘{eCKaH 6338, HeoOXoauMMan IJis OCYHIECTBJICHUSA 06pa3OBaTeJII)HOF0

nmpouecca 1mo TMCuMIlInHe

Jlig mpoBeIeHUs JIEKIIMOHHBIN 3aHITUIA NCIIONIB3YETCS Ay AUTOPHBIN (GOH]T PUBHUKO-

TCXHUYCCKOTO HHCTUTYTA.

HaumeHnoBanue
CHEeNHATU3UPOBAHHBIX
ayJUTOpPHUii, KAOMHETOB,
JlabopaTopuii

Bun 3ansaruit

HaumenoBanue o60py1oBaHusi,
MPOrpaMMHOI0 odecrnevyeHunst

1

3

1. YuebHas ayauropus
JUISL IPOBEJICHUS 3aHSATHI
JIEKIIMOHHOI'O THIA:
aynutopus 323 (pusuxo-
TEXHUUYECKUN KOPITYC
yueOHOe)

Jlexuun

Jlocka aynutopHasi, napThl yYUeHUUYECKHE 3-X
mecTtHbie 50 mIT.

2. YuebHas ayquTopus
JUJISL IPOBEJICHUS 3aHSATHIA
71a00paTOpPHOro TUMA:
aynuropus Ne321
(pusuko-TeXHMUECKUI

JIaGopaTopHsble
paboTsl

VYueOnas mebenb, 0ok-mutanus HY 3005 D-2,
omok-uranust HY 3005 D-5, Bonbt™etp ['3-
118, BonbT™etp 1'3-118, reneparop curuanos
HHu3Ko4dacToTHbIN ['3-11211, reneparop
GFG8219A, MummBobTMETp J1aMIoBbIN B3-
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Kopmyc y4eOHoe ).

13, monutop 15 «Samsung 550S», monutop 15
«Samsung 152V», monutop 15 «LG 575e,
TCO»99, octimmnorpad C1-83, ocuuinorpad
C1-104, ocuumnorpadp GOS-620, ocummnorpad
nudposoit GDS-806S, nepcoHambHbIN
komnbioTep Lenovo ThinkCentre A70z Intel
Pentium E 580, 320 Gb? 19” , npuntep HP
Laser Jet 1010, cucreMHBIii 0JIOK KOMIIBIOTEPA
Intel P4-2.26, cuctemMHbIi 070K KOMITBIOTEPA
Intel P4-2.26, creun OABT

3. Ilomemenus o
CaMOCTOSTEIILHOU
paboThl: YuTambHBIN 3271
Ne2 (xopmyc ¢usmara, 2
ATaX)

CamocrosiTenbHas
pabora

Yuranbnbiid 3a1 Ne 2 Hayunblid 1 yaeOHBII
¢dona, HaydHas nepuoauka, Wi-Fi moctyn s
MOOUJIBHBIX YCTPOICTB, HEOTPAaHUYEHHBIH
noctyn kK ObC u B/I; konum4ecTBoO nMocagouHbIX
mect -50.
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[Ipunoxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE

YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA

«BAIIKMPCKUI T'OCYJJAPCTBEHHbBIN YHUBEPCUTET»

COJEPKAHUE PABOYEN ITIPOT PAMMBI

JUCHUITIINHBI dusnyeckre 0CHOBBI OJICKTPOHHKHU Ha 3 CEMECTpPE

(HauMeHOBaHUE AUCITUTUIMHBI)
Oo4Has

(dopma 00yueHust

Oo6bem
Bun padorsl
TUCHUTUINHBI
O6mas Tpynoemkocts nucuuruinasl (3ET / gacoB) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy ¢ mpernoiaBaTesem: 55,2
JIEKIUH 18
MPAKTHYECKUX/ CEMHUHAPCKUX 36
11a00PaTOPHBIX -
Opyrux (TpynmnoBasi, UHAUBUIyalbHasl KOHCYJIbTAIMSI U WHBIC BHJIBI 1,2
y4eOHOU NeATSIBHOCTH, MPEeayCMaTPpUBAOIINE PaboTy OOYJarOIIUXCS C
npenoaasareneM) (OKP)
VY4eOHBIX 4aCOB Ha CaMOCTOSTENBHYIO padoTy oOyuatomuxcs (CP) 54
VY4eOHbIx 4acoB Ha MOATOTOBKY K 34,8

sK3ameny/3auety/muddepenupoannomy 3auery (KoHTposb)

®dopma(bl) KOHTPOJIS: 9K3aMeH_3 ceMecTp
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No Tema u conepxanue dopma u3ydeHHs MaTepuaiia; JICKIHH, OcHoBHas 1 3agaHus 1o dopma KOHTPOJIS
/1 [IPaKTUYECKUE 3aHATHSI, CEMUHAPCKUE JIOTIOJIHUTENbHASL | CaMOCTOSTENbHON CaMOCTOSITENIbHON PabOTHI
3aHATHUSA, JTa00paTOpHBIE PadOTHI, JIuTepaTypa, paboTe CTy/IeHTOB CTYJEHTOB (KOJIJIOKBUYMBI,
caMmocCTosTeNIbHas paboTa U TPYJIOEMKOCTh B | pEeKOMEHyeMast C YKa3aHHEM KOHTPOJIbHBIE PA0OTHI, TECTHI U
CTYJCHTaM JUTEPaTypHl, T.1I.)
(HoMmepa u3 HOMEPOB 3a7a4
CITHCKA)
JIK [TP/CEM JIP CP

1 2 3 4 5 6 7 8 9

1 | BBenenue 0,5 1

1 | Temal.Kpucrammmueckoe 1.5 - - 2 1,2,3 JI.1-rmaBal, Texymuit KOHTPOJIb: TECTOBBIC
CTPOEHHUE TBEPBIX TEJ. JI.3-rnaBa 2.2 BOIIPOCHI,
WneanpHble U peanbHbIe Pemerku bpass.

KpUCTAJUIbl. DJIE€MEH- WNHunekcsl
TapHas suenka. Pemerku Munnepa. JI.1,
Bpass. Tumns! nepexron cTp.6-9
KPUCTaJUIMYECKOU

pewetku. JledexTol

MIPUMECHBIX aTOMOB.

2 | Tema 2.O71€MEHTHI 30H- 2 - - 4 1,2,3 JI.1-rnaBa2, Tekyunii KOHTPOJIb: TECTOBbBIE
HOM TEOpUH TBEPJOTO JI.2-rnaBa 1, 1 BOIIPOCHI, KOHTPOJIbHAs paboTa
Tena. 30HHas Auarpamma Mopens Kponura-

COOCTBEHHOTO M IIpUMeEC- _Iennn. JI.1,
HOT'O MOJIYIIPOBOIHUKOB. cTp.26.
OHEpPreTU4ecKuil CIeKTp

anexkTpoHoB.  Ilonstue

JIBIPKH.

3 | Tema 3. KoHueHTpamuu 1,5 - 4 2 1,2,3,4 JI.1-rnaBa3, Otuer o nabopatopHoii padore.
PaBHOBECHBIX HOCHUTEJIEH JI.2-rnaBa 1,5 KoHnTtposbHas pabota
3apsga B IOJYNPOBOM- BripoxaeHHbIN
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Hukax. [londarue ypoBH:A
®epmu.  KoHuenTpauus
JJIEKTPOHOB U JBIPOK B
COOCTBEHHOM U IIpPUMEC-
HOM IIOJIYIIPOBOJHHUKAX.
BrIpoxieHHBIE
IIOJIYIPOBOITHUKH.

MOJTYTTPOBOTHUK.
JL.1, cTp.47

Tema 4. HepaBHOBeCHBIE
HOCUTENH 3apsja, Bpems
KU3HKU U CKOPOCTh
pekoMmOuHanuu. Dusu-
YeCcKue MEXaHHU3MBbI
pexomOuHanuu. duddy-
3UOHHBIE U JpeiidoBbie
TOKH. YpaBHEHHE Helpe-
peiBHOCTH.  [Ipormeccsl
paccnpocTpaHeHus  oc-
HOBHBIX M HEOCHOBHBIX
HOCHUTEJIEN TOKa, OHATHS
WH)KEKIIUU U SKCTPAKIIUU
HEOCHOBHBIX HOCHUTEINEN
TOKA.

1,5

4 4 1-4 JI.1-rnaBa4,
JI.2-rimaBa 1,5

Otyet no nabopaTopHO# padoTe,
TECTUPOBAHUE

Tema 5 Kunermueckme
ABJICHUS B  IOJYIpPO-
BOJTHUKAX. OJEKTPOIpPO-
BOJHOCTH B CJIa0BIX U
CHUJIBHBIX DJIEKTPUUYECKHUX
MOJISX, rajbBaHoO-
MarHuTHbIE ©  TEPMO-
SJIEKTPUYECKUE SBIICHHUS.

4 10 1,31 JI.1-rnaBas5,
JI.3]I-rnaBa 1,5

Otyet no nabopaTopHOit padoTe,
PyOexxHbIi KOHTPOJIB

Monyns 2. KOHTakTHBIE SIBJICHHS B OJYIPOBOJHUKAX.

Tema 6. @usnyeckue
MPOIIECCHl TIPU KOHTAKTE
METaJUI-TI0JTYTTPOBOIHHUK.

8 6 1-4 JI.1-rnaBa6,
JI.2-tnaBa 1,6
JI.3-rnaBa 3.

Otuer o nabopatopHoit padore,
KOHTpPOJIbHAsI paboTa,
TECTUPOBAHUE
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Bonbr-amnepnas xapak-
TEPUCTUKA BBIIPIMIISIO-
IIEr0 KOHTAaKTa MeTall-
MOJIYypOBOJHUK. bapbep
[HoTTKH. Omuueckue
KOHTAKTBHI.

Tema 7. ®usnyeckue
IpoLecchl MpU UACAIH-
3UpOBAaHHOM  KOHTAaKTe
MOJIyIIPOBOJI-HUKOB  1-U
p- THIA C OJMHAKOBOH
HIMPUHON 3alpelIeHHON
30HBI.  BosbrammnepHas
XapaKTepUCTHKA
UJCATM3UPOBAHHOIO p-N
nepexoja, peajbHOro p-n
nepexoja.

1-4

JI.1-rmaBa7,
JI.2-rmaBa 1,6
JI.3-rnaBa 3.

Otuer o nabopatopHoit padore,
TEKYIIUH KOHTPOJIb,
TECTUPOBAHUE

Tema 8. PabGota p-n
nepexoja B JAUHAMU-
YECKOM pEKHME.
DKBHUBAJICHTHAs CXeMa p-
n Tepexoa, 4acTOT-Hble
Y MMITYJIbCHBIE CBOMCTBA
p-n mepexoja

1,31

JI.1-rnaBa7,

JI.3]I-rnaBa 3.

Otuer o nabopatopHoit padore,
TEKYIIUH KOHTPOJIb

Tema 9. ®usnueckne
IPOIIECCHI npu
KOHTaKTaxX MOIYIPOBOJI-
HUKOB C  pa3jMyHOU
HIMPUHOM 3alpEelICHHON
30HBI (TE€TEpPOIIEPEX0/Ibl)

0,5

1,2]1

JI.1-rmaBa7
JI.2]I-rnaBa 4.
JI.4. rnaBa 2

Texynui KOHTPOJIb,
TECTUPOBAHUE

10

Tema 10. dusnueckue
MPOILIECCHl B CTPYKTYpE C
JIBYMsI B3aUMOJICHCTBYIO-
HIMMU ~ T[epexofamMu -

2,5

10

JI.1-rmaBa7,
JI.2-riaBa 4
JI.3-rmaBa 5.
J1.4. rnaBa 4,6

Otyet no nabopaTopHOI padoTe,
pyOeXKHBIN KOHTPOJIb,
TECTUPOBaHUE
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TPAH3UCTOPHBIE  CTPYK-
Typbl. Cxembl BKJIIOYE-
HUS, PSKUMBI pabOTHI U
bu3MYECKU  TPUHIUT
JNEHCTBUS  OMITOJISPHBIX
TPaH3MCTOPOB.

11 | Tema 11. MJTI- - 8 10 JI.2-tnaBa 5 Otuer o nabopatopHoit padore,
CTPYKTYPBHI, Dddexr JI.3-rnaBa 4. TEKYIINI KOHTPOJIb
TOJISL. M/II-nioneBsie JI.4. rnaBa 7,8
TPaH3UCTOPBHIL.
Hmozo Jlexuuii 18 Bcero 144 yacos

JlaGopaTopHbIX 3aHsATHIl — 36

CamMocToAaTeIbHBIX 3aHATHH - 54

»
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[Ipunoxenne Ne2
PeliTHHI-IITIAH JUCHHUILINHBI
«DU31YecKUe OCHOBBI 3JIEKTPOHUKH
Hamnpasnenue 11.03.04 «DreKkTpoHrKa N HAHONIEKTPOHHUKa», MPOQMIL « INEKTPOHHBIE PHOOPHI 1

YCTPOICTBAY.
Kypc 2, cemectp Tpetnii

Bupl yueOHO# 1eSITEIBHOCTH CTYICHTOB bamn 3a Yucno bauel 3a Bpems
KOHKDET. 3alaHU | OCBOCHUSI MOJTYJIS
3aJlaHue MunHum. | Makcum.

Moay.sb 1. OcHOBBI GU3HKH MOJTYNPOBOIHUKOB.
Texynmii KOHTPOJIb
1. KontponbHas pabora ‘ 10 ‘ 1 ‘ 0 | 10
Py0e:xHbIii KOHTPOJIb
1. TectupoBanue | 1 | 10 | 0 | 10

MOIly.]'[b 2. KoHTaKTHbBIE IBJICHHA B MMOJYIIPOBOAHHKAX. HOJIprOBOIlHI/IKOBLIe ANO0AbI

Tekyumii KOHTPOJIb

1. PaGoTa Ha 1aGOPaTOPHBIX 3aHATUSIX 1 1 0 1

2. IlpeacrapneHue oTyera no jadopar. pabore 2 1 0

3. 3amuTa 0T4eTOB 10 Jaboparop.padore 3 1 0 3

4. KoutponsHas paboTa 8 1 0 10
Py0e:xHbIii KOHTPOJIb

1. TectupoBaHnue | 1 | 10 | 0 | 10

Moayasb 3. ®usndeckue npoueccobl M siBjeHus B n-p-n 1 MOII crpykrypax. Tpan3ucropsl.

Tekyummii KOHTPOJIb

1. PaGoTa Ha 1aGOPaTOPHBIX 3aHATUSIX 2 2 0 4

2. IpepcTaBnenne oTyeTa no 1abopar. padbore 2 2 0 4

3. 3ammTa 0T4eTOB MO JabopaTop.pabdbore 3 2 0 6
Py0e:kHbII KOHTPOJIb

1. TectupoBanue | 1 | 10 | 0 | 10

IHoompurebHbIe 0aJIbI
1. YuacTtue B pa3paboTKe KOMIIBIOTEPHOTO 0 10
MOJIETMPOBaHMs J1a0OPaTOPHOU pabOTHI
ITocemaeMocThb (0aJIbl BBIYMTAIOTCS U3 001IEH CyMMbI HaOpaHHbIX OAJUIOB)

1. Hemocenienne 1eKIIMOHHBIX 3aHATHI 0 -6

2. Henocenienue 1a00paToOpHbBIX 3aHATUH 0 -10
HUTOroBbIii KOHTPOJIb

OK3aMeH 0 30
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[Ipunoxenne Ne3

®opma 3Kk3aMeHALMOHHOI'0 OMJIeTa
MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE
OBPA30OBATEJIbHOE YYPEXJIEHWUE BBICIIEI'O OBPA3OBAHIA
«BAIIKMPCKUU T'OCYJAPCTBEHHbBIN YHUBEPCUTET»

PU3UKO-TEXHUYECKUA HHCTUTYT
Kagenpa nH)pOKOMMYHUKAIIMOHHBIX TEXHOJIOTHM U HAHOZJIEKTPOHUKH

AK3AMEHAILIMOHHBIN BUJIET Nel
10 IUCIMINUINHE «DU3NUYECKUE OCHOBBI DJIEKTPOHUKH

Hamnpasnenune 11.03.04 s51eKTpOHUKA M HAHOIJICKTPOHUKA,

npoduib «OIEKTPOHHBIE MPHOOPBI U YCTPOUCTBAY.

l. WnpeanbHble KpucTamwisl, KpUCTaUIMYeCKas peméTka, pemérku bBpase. OOGo3naueHue

IJIOCKOCTEN M HampasJieHHi B kpuctauia. Maaexkcsl Muiiiepa.

2. DJEKTPOHHO-IBIPOYHBIA IEpPEX0J], B COCTOSHHUM paBHOBecHs. KOHTakTHas pa3HOCTb
MOTCHIUAJIOB, €€ 3aBUCUMOCTb OT HIMPHUHBI 3anpeméHH0ﬁ 30HbI, KOHICHTPpAalUH HpHMCCCﬁ n
temneparypsl. [lllupuna o6eiHeHHON 06acTu.

-

3aB.kadenpoit e /P.B.Canuxos
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[Tpunoxenue No4

[IpumMep KOHTPOIBLHOMN PabOTHI

Nmeetcst pe3kuil KpeMHUEBBIN p-n — nepexojl, Haxoasmuiicsa npu temneparype 7 =300K.
P- obnacTp mepexoja JIernpoBaHa aToMaMu 0opa ¢ KOHIeHTparueld Ny, a o0macTe n — nepexona
nerupoBana aromamu ¢ocdopa ¢ KoHieHTparuu Np. Mcnons3ys crnpaBo4YHBIC JaHHBIE U
YHCIIEHHBIC 3HAaYEHUs JUI1 CBOETO BapHaHTa, IPUBEICHHBIC B TA0IMIIE, OIPEICIIUTD:

a) BBICOTY MOTCHLHAIBHOrO Gapbepa Vi, mmpuHy p-n mepexona ! wupuHy 00eHEHHON
obnacret [, u [, ¢ KaxI0i CTOPOHBI MEPEX0/ia B OTCYTCTBUE BHEIIHEH PA3HOCTH MOTEHIUAIOB
(V'=0);

0) BBICOTY MOTEHLMANBHOTO Oapbepa U MWHUpPHHY oOenHeHHOH obnactel [, m [, ¢ Kaxno#
CTOPOHBI IEPEXO/IA TIPH NPSAMOM Hanpsokenuu V5

B) BBICOTY MOTEHIMANBLHOTO 6apbepa M WIMPUHY oOeaHeHHOH obnactedt /, u [, ¢ xaxmoi
CTOPOHBI IIEPEX0/1a NPpH 00PaTHOM HaNpsHKEHUU V5 5
r) 6apbepHyto eMKoCTb Cjp IPU OOPATHOM HANPSHKEHUU V. €CIH IUIOLIA/b OIEPEYHOro

CEeUCHUs Mepexoia paBHa S;

1) HampspKeHUE JIaBUHHOTO Tpobost V,

wpogs CCIH npoOoil  HacTymaeT NpU HamNpsSKEHHOCTH

BIEKTPUYECKOTO TOJIA & =3¢10"B/m.

€) HapucoBaTh JHepreTHdeckue auarpammbl nepexona mpu pasHoecuu (V' =0), npu
npsMoM V,  u obpatHoM V,, CMEIIEHUSX C YYETOM IOJYYCHHBIX PACUCTHBIX [aHHBIX H

coOroIeHreM Macurraoa.

Tabnua
No BapuanTa | Np, oM™ Na oM Vips B | Voo, B | S, oM’
1 1,5-10" | 2-107 (03 |5 2-107
2 3-10' | 1,5-10" |04 6 4-107
3 5-10" | 3.10"° |05 10 2-107*
4 6-10° | 1-10" 045 |15 8-107°
5 55-10” | 7-10"° | 0,6 12 6-107*
6 5-10" g-10" 035 |8 1-10°°
7 1,5-10" | 6-10"7 | 055 |20 9.107*
8 5-10" | 3.10"° |0,7 18 6-107°
9 6-10%° | 1-10" 0,65 |14 2-107
0 5-10" | 8-10"7 [035 |16 5-107°

CTyneHThl BBINOJHSIIOT KOHTPOJbHYIO pPabOTy B COOTBETCTBHE C€O CBOMM BapuaHToM. Ha
BBINOJIHEHUE KOHTPOJIBHON pabOThl OTBOAUTCS 3 JTHSI.
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[Tpunoxenue No5
TecToBble BONPOCHI

1. Kakoii mo;iynpoBogHHK Ha3bIBaeTCA COOCTBEHHBIM?
1. IlomympoBOJHUK, UMEIOIIUHN MOJUKPUCTATIINUECKYIO CTPYKTYPY.
2. IlomympoBOJHUK, UMEIOIINUN MOHOKPUCTAIINUECKYIO CTPYKTYPY.
3. IloaynpoBOIHMK, HE COEpIKaLUil JOHOPHBIX U aKIENITOPHBIX MpUMecei!
4. JIto60ii NOIyNIpOBOJHHUK.

2. Kak wu3MeHsiercsi yaeJbHOE JJEKTPHYECKOE CONMPOTHBJIEHHE COOCTBEHHBIX MOJYNPOBOJIHHKOB € POCTOM
TeMIepaTypsi?

1. C pocToM TeMHepaTypsl yIeIbHOE SIEKTPHIECKOS CONPOTHBIICHHUE PACTET.

2. C pocTOM TeMIepaTypsl yIeIbHOE SIEKTPHIECKOS CONPOTHBICHUE YMCHBIIACTCS.

3. YienbHOE JIEKTPUIECKOE CONPOTHBIICHHE COOCTBEHHBIX MOIYIIPOBOJHUKOB OT TEMIICPATYPHI HE 3aBHCHT.

3. I'ne pacnoJaraercs ypoBeHb ®@epMu B cOOCTBEHHOM MOJIYIPOBOIHUKeE?
1. BOnM3u BasieHTHOI 30HBI.
2. BOnu3u cepeHbI 3anpenieHHON 30HBbI.
3. BOa13u 30HBI IPOBOJMMOCTH.

4. Kakoii moJiynnpoBoJAHHK HA3bIBaeTCsl NPUMECHbIM?
1. CMech HECKONBKUX PA3MTUYHBIX ITOTYTIPOBOTHUKOB.
2. CuiaB KpeMHUS M TEPMAHHUS.
3. TomympoBOmHUK, comepKaluii B HEOONBIIONH KOHIEHTpPAIMH IPUMECh C BAJICHTHOCTBIO, OTIMYHOH OT
BaJICHTHOCTH OCHOBHOTO BEIIIECTBA.
4. MexaHn4ecKasi CMECh YaCTHUI] METaJlIa U TUDIICKTPUKA.

5. Ilpumecn KaKoii BaJIEeHTHOCTH 00ecne4YnBaIOT MoJIy4eHHe MOJIyNIPOBOHMKOB n-THNA?
1. TpexBanentusie (In, Ga).
2. YernipexBanentueie (C, Sn).
3. C BaJICHTHOCTBIO OOJIBIICH, YeM Y HCXOHOTO MaTepuaia (As, Sb).
4. C BaJIGHTHOCTBIO MEHBIIIEH, YeM y UCXOHOTO MaTepuaa.

6. I'ne pacnosaraercs ypopenb ®epMu y NpUMecHbIX IOJYNPOBOJIHUKOB r-TUNA?
1. Iocpenune 3anpenieHHON 30HBbI.
2. B BajieHTHOM 30HE.
3. B 30H€ NpoBOAUMOCTH.
4. B6im3y BaJleHTHOM 30HBI.
5. BOmm3u 30HBI IPOBOUMOCTH.

7. YKaKUTe JHEPreTHYecKy JHArpaMMy NMPUMECHOTO MOJIYyIPOBOIHUKA p-THIIA.
30Ha MPOBOANMOCTH

\

EC EC EC
Er

Ep

3anpernieHHas 30Ha
EF
EV E

Banentnas 30Ha
1. 2. 3.

8. Uto Takoe 1uddy3us HocuTe el TOKka B MOJTyNPOBOIHUKE?
1. /IBmxeHre HOCUTENEH 3a CUET JIEKTPUIECKOTO MOJIA.
2. Xa0oTHYECKOE TEII0BOE ABMKCHUE HOCUTEIEH.
3. IBm>KeHHEe HOCUTENIeH 3a CUET PA3HOCTH UX KOHLIEHTPALIMMA.

9. Yro Takoe apeiid HocuTeIeH TOKA B MOJTYNPOBOAHUKE?

26



1. JIBmxkeHre HOCHUTEIEH 3a CUET 3JIEKTPUUECKOTO TOJIS.
2. Xa0THYECKOE TETJIOBOE IBIIKCHHE.
3. JIBmKeHHe 3a CYeT Pa3HOCTH KOHIICHTPAIUH.

10.YTo Takoe HH:KeKIHMA HOCUTeJIeil 3apsaaa?

1.5IBneHre oOeIHEHWS HEOCHOBHBIMH HOCHTENSIMH TOKa OONAcTH TIOJIyNIPOBOAHUKA TII0J JEHCTBUEM
ANEKTPUUYECKOrO OIS,

2. SlBneHme oOoramieHHUsT HEOCHOBHBIMH HOCHUTEISIMH TOKa OOJIaCTH IIOJIyNIPOBOAHMKA IO AEHCTBHEM
ANEKTPUUECKOrO OIS

3. SlBnenHne oOeIHEHUS OCHOBHBIMH HOCHTENSIMM TOKa OOJIaCTH TIOJyIIPOBOJHHUKA TMOJ JACHCTBHUEM
ANEKTPUUECKOrO OIS

4. SBnenme o0orameHWs OCHOBHBIMH HOCHTEISIMH TOKa OOJAacTH IOJIYNPOBOJHHMKA IIOA JEHCTBHEM
NIEKTPUIECKOTO MOJIS.

11. HepaBHoBecHasi yHKIMS pacnpeneseHUs: IOKa3bIBaeT

1. Pacnipenenenuie HocUTENEH TOKA IO SHEPTETUUECKUM COCTOSIHUSAM IOJI IEUCTBUEM TEIUIOBOM SHEPTHUU.

2. PacnpeneneHrue HOCUTENEH TOKA 10 SHEPreTUUYECKUM COCTOSHUSAM IOJA ACHCTBUEM BHELIHUX BO3AECHCTBUH,
HampuMep, 3JIEKTPHUECKOTO MOJIs.

3. Her npaBunpHOTO OTBETA.

12. CuabHBIMH HA3BIBAIOTCS JJIEKTPUYECKHUE MOJISI B OJIYNTPOBOIHUKAX, KOI'JIa €ro NPOBOUMOCTb
1. 3aBUCHT OT BEJIMYUHBI JIEKTPUIECKOTO MOJIS.
2. He 3aBHCHT OT BETMYUHBI JICKTPUICSCKOTO TTOJIS.
3. Her npaBuipHOro OTBETA.

13. 9C Xoumna V', onpeneasiercst popmy.noii

1.V, =R%. 2.V, =RB—[d. 3.V, =I%. 4.V, =R%, rae R - nocrossHEas Xomna, [ - Tok B

MOJYIIPOBOAHUKE, B - WHAYKOHWS MAarauTHOTO 1IOJIA U d - pa3sMCphI MOJTYIIPOBOAHUKA.

14. Ipdexr 3eedexa cocTOMT B TOM, YTO

1.B 3HCKTpH‘ICCKOﬁ Oenu, COCTOHH_ICI‘/II N3 IBYX MPOBOJHUKOB, BBIACIACTCSA UJIW MOIJIOIACTCA AOMOJTHUTCIBHOC
TEIJI0, €CJIM KOHTAKTHI IIPOBOIHUKOB IMOIIEPKUBAIOTCS IPH Pa3HBIX TEMIIEpATYpax.

2. B oamekTpuueckod Ienu, COCTOSIIEH W3 JBYX NPOBOJHUKOB, cozmaercs TepMoD[C, ecnmum KOHTaKThI
MPOBOJIHHUKOB MOJJEPKUBAIOTCS IIPH PA3HBIX TEMIIEpATypax.

3.B 3H€KTpPI‘IeCKOI>’I e1u, COCTOS[IJ_IGI\/'I N3 ABYX MPOBOJHHUKOB, BBIACIACTCSA WA MOTJIOMACTCA OJOMOJIHUTEIBHOC
TEIUIO, €CJIU B IIEMHU T€YET JICKTPUIECKUH TOK.

15. 9¢pdexr IeapTbe COCTOUT B TOM, YTO

1. B anekTpuyecKoil enu, COCTOSMIEH U3 IBYX MPOBOJIHUKOB, BRIICISCTCS U MOTJIOMACTCS TOTIOHUTEIHHOE
TEIUIO, €CJIM KOHTaKTHI IIPOBOIHHUKOB TOIJICPKUBAFOTCS TIPU Pa3HBIX TEMIIEpaTypax.

2. B oanekTtpuueckod Lenu, COCTOSALIEH W3 JBYX NPOBOJHHUKOB, coznaercs TepMoI[C, ecnu KOHTaKThbI
MIPOBOTHUKOB IMOIACPIKABAIOTCS MPH Pa3HBIX TEMIIEpaTypax.

3. B anekTpuueckoi 1emnu, COCTOAIeH U3 ABYX MPOBOJHUKOB, BBIACISAETCS WIIM TOTJIONIAETCS JTOMOTHUTELHOE
TEIJI0, €CJIM B IEMH T€YET JICKTPUUECKUN TOK.
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[Ipunoxenne Ne6

IIpumep onucanus J1a00paTOpPHOI padoOThI

JIABOPATOPHAS PABOTA Ne3
HccnenoBanue CTaTUYECKUX XapaKTEPUCTUK OUIONSIPHOTO TpaH3ucTopa B cxeme ¢ O

Heap paGorbl: O3HAKOMUTBCS C YCTPOMCTBOM M NIPUHLMIIOM JEHCTBUS OUIOJISPHOIO
TpaH3ucropa. M3yunTh ero BOJbTaMIIEPHBIE XAPAaKTEPUCTHKM B CXEME BKJIIOUEHHUS C OOLIMM
smurTepoM (OD) U O CTaTUYECKHUM BOJIHTAMIEPHBIM XapaKTEPUCTUKAM ONpPEAEeTUTh h-mapamerpsl
TpaH3ucropa. [IpoBecTM KyCOUHO-JIMHEHHYIO AaNNpOKCHUMALUI CTAaTUYECKUX XapaKTEPUCTHK U
OIIpEAEIUTh apaMETPhI aNNPOKCUMALIUH.

IMoaroroBka k padore.
H3zyuums crnedyrowue 6onpocel Kypca:
Y CTpoiCTBO U MPUHIIUIT ACHCTBUS OUIIOJISIPHOTO TPaH3UCTOPA.
Pacrnipenenenue notennuana u pusnveckue Mporueccsl B TpaHsuctope B cxeme ¢ O3.
Crarnueckue XapakTepUCTUKHU TPAH3UCTOpa B cxemax BKJItoueHus ¢ O03.
[IpenenpHbIe peKUMBI PaOOTHI OUIOISIPHOTO TPAH3UCTOPA.

b=

Kparkas Teopus.
Teopust pabOTHI OHITOISIPHOTO TPAH3UCTOPA MpeIcTaBIeHa B padore Ne2. 3ech 03HAKOMUMCS
C 0COOEGHHOCTSIMH CTATHYECKHX BOJIBTAMIIEPHBIX XapaKTEPUCTHK TpaH3ucTOpa B cxeme ¢ O0.
CeMeicTBO BXOAHBIX XapakTepUCTUK B cxeme ¢ OD mpeacraBisier coOOM 3aBUCUMOCTH

1. = f(V,), npudemM napaMeTpoMm sIBIsieTCsl Hanpsbkenue V., . [1ns n-p-n-TpaH3ucropa HanpspKeHUe

Vs> 0 cMemaer SMUTTEpHBIA IEpexox B NPSAMOM HampasieHuu u npu V,,= 0 mnoxydum

XapaKTepUCTUKY MPSIMOCMELIEHHOTO p-n-niepexona (puc.3.1, a). Ota XapakTepUCTHKAa KaueCTBEHHO
COBIAJACT C AaHAJIOTMYHON XapakTepucTukon cxemsl ¢ Ob, oiHaKo 3HaUYeHHE BXOJAHOTO TOKa 0a3bl B
cxeme ¢ OO0 B (1—« ) pa3 MeHbIIe BXOJHOIO TOKa 3MuTTepa B cxeme ¢ Ob. Dta xapakrepucruka
Oy/leT COOTBETCTBOBAaTh PEXHMY HACBIIEHUs TpaH3ucropa. JlefcTBUTENnbHO, A cxembl ¢ OO
CIIPaBEINIUBO PABEHCTBO Vi =V, + V. llpu Vy ;=0 umeem V,, = -V, . Tak xak V,,> 0 (mpsimoe
CMEIIEHHE), TO OTCI0Ja BBITEKAET, YTO MPU ATUX YCIOBHIX M KOJUIEKTOPHBIN MEpEexo]l CMEIIEeH B

npsiMoM HampaieHuH. Tok 0a3bl, HO3TOMY, paBeH CyMMe 0a30BbIX TOKOB M3-3a OJHOBPEMEHHOMN
MHXXEKIUU DIEKTPOHOB M3 AMHUTTEpPAa M KOJUIEKTOpAa. OTOT TOK, €CTECTBEHHO, YBEIMYMBACTCA C

POCTOM NIPSAMOI0 HAIMPSAKCHUA V53 , TaK KaK OHO IMPUBOAUT K YCUJICHHUIO MHXXCKIIUN B o0oux nepexo-

JaX U, COOTBETCTBEHHO, BO3PACTAHUIO MPOIecca PEKOMOMHAIINH, OTIPEISIISIOIINIT 0a30BbIl TOK.
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Puc.3.1. Bxoansle a) 1 BBIXOJHBIE 0) BOIbTaMIIEPHbIE XapAKTEPUCTUKN OUTIONISIPHOTO
TpaH3uCTOpa n-p-n TUma B cxeme ¢ 09.

Bropas kpuBas Ha pucyHke 3.1, a COOTBETCTBYET 00OpaTHOMY HANPSKEHUIO HA KOJUIEKTOPHOM
nepexone (ans n-p-n-tpanszucropa V,,> 0). Ilpu ycnoBun |VK3| >|V53| TPAH3UCTOP MEPEXOTUT B

aKTUBHBII PeXUM, U M3MEHEHHE ToKa 0a3bl onuchiBaeTcs Qopmynoil [, = (l—a)l 5~ ggo - Tpu
u3Me-HeHUU Vy, 110 TOUKU A MHKEKLHUs JJIEKTPOHOB B 0a3zy Mana u (1 —a)l 5 <1 o> T.€. TOK 0a3bl

OTpULATCIICH. VYBenuuenue MMPpAMOIo HAIPAKCHUA VE3 BBI3BIBACT POCT TOKA SMHUTTCPA U TOK 0asnl
CTAHOBUTCH IMOJIOKUTCIBHBIM U PaCTCT MOYTHU 10 SKCIIOHCHTE. Kak BUJHO U3 PUCYHKA, B aKTUBHOM
PECIKUME TOK 0as3sl MCHBIIC, YEM IIpHU VK3: Own BXOOHAAd XapaKTCPUCTUKA CMCIIACTCA, B OTIIMYUC OT

cxembl ¢ Ob, BmpaBo. YMmenblieHue Toka 6a3bl BbI3BaHO 3ddextom Dpnu. JlelicTBUTENBHO, TPH
0o0OpaTHOM CMEIIEHHUH KOJUICKTOPHOTO Tepexoja IMUpPHHA 0a3bl YMEHBIIACTCS, yYMCHBIIACTCS W
BEPOATHOCTh PEKOMOMHALIUU B 00J1aCTH 0a3bl, YTO YMEHBIIAET TOK 0a3bl.

CeMeiCcTBO BBIXOJHBIX XapakTepUCTUK cxembl ¢ OO mpencraBisieT co0OM 3aBUCHMOCTH

I = f(Vy,) npu 3amanHOM napamerpe Toke 6a3bl /, (puc.3.1,0). IIpoBesem kauecTBEHHBIN aHATIN3
OTUX XaPAKTCPUCTHUK.

[Ipu Toxe /, =0 B menu KOJUIEKTOpa MPOTEKAET TEINIOBON TOK /., , KOTOPBIH OobIIe, YeM
B cxeMe ¢ OB, B (1+ f) pa3. OtoT Tok onpezenser pexxum orceuku (PO) tpansucropa (Ha puc. 3.1,
0 obmnacTth oTceuku 3amTpuxoBaHa). Ecim ok /> 0, TO Ha XapaKTEpUCTUKE MOXKHO BBIIEIHUTH JIBA
yuactka. KpyTele HauanbHbIE Y4aCTKH XapaKTEPUCTHK OTHOCATCS K pexkumy HaceimeHus (PH), nHa

9TOM YYacTKE CIPABEIIMBO HepaBeHCTBO|VK3|<|V53, rae Vy,- HampspkeHne Mexay Oasoi u

SMUTTEPOM TIPHU 3aJaHHOM TOKe 0a3bl, U 00a mepexoja CMENIeHBI, KaKk ObLJIO MOKa3aHO BHIIIE, B
npsIMOM HampasieHuH. [lepexon OT mepBoro yyacTtka KO BTOPOMY IPOHUCXOAMT IPU 3HAYEHUAX
|VK3| > |V53|. Bropoii yuacTok xapakTepuszyercs MaJbiM HAaKJIOHOM U COOTBETCTBYET HOPMAJIbHOMY

a
aKTUBHOMY pexuMy. I BTOpOTO y4acTKa CIPaBeIJIMBO PAaBEHCTBO [, =1—I s =PI, T.e. TOK

KOJUICKTOpaA pacCTCT HNPOIMOPIHUOHAIIBEHO TOKY 0a3bl. I[J'ISI YBCINYCHUA IE HCO6XOI[I/IMO YBCJINYNBATDH

Vi, , CIEIOBaTENBHO, YTOOBI 00ECIIEUUTD YCIOBUE TIEPEX0a |VK3| > |V53 , TPaHUIa MEXTY PEXUMOM

HAaChIIICHHUA U HOPMAJIbHBIM dKTUBHBIM PCKUMOM 6y,I[CT CABUTATHCA B CTOPOHY OOJIBIIMX 3HAYCHUMN
Vies -
Kax BUJIHO U3 BBIXOAHBIX XapPAKTCPUCTUK, B HOPMAJIbHOM aKTUBHOM PCIKUME TOK KOJUICKTOpa

pacTeT, MpUYeM B CXeMe C OOIIUM SMHUTTEPOM BO MHOTO pa3 OOJbIIe, YeM B cXeMe ¢ OO0Ieil 0a30ii.
OObscHseTCS 3TO pa3NUYHBIM TposiBIeHHeM 3¢dekra Dpnu. B cxeme ¢ o0mmM 3MHTTEpOM
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yBeIU4YeHUue V., COIMPOBOXKIAECTCS YMEHBLUICHUEM TOKa 0a3bl, a OH IO ONPEJCICHHUIO BBIXOTHOM
XapaKTEPUCTUKH JOJKEH ObITh HEM3MEHHBIM. [IJI1 BOCCTAHOBIJIEHHS TOKA 0a3bl IPUXOAUTCS PETYIIU-
POBKO HampspkeHus V), yBEINYUBATh TOK SMHUTTEPA, a 3TO BBI3BIBAET POCT TOKAa KOJJIEKTOpA B

HOPMaJIbHOM aKTUBHOM PEKUME.
[Tpo6oii KoJUIEKTOpPHOIO Mmepexona B cxeme B cxeMe ¢ OD mpoucCXOOuT MpU HANpsKEHUU

V

KO3npoo

V, -
c OB: VKBnpoﬁ = KEW%] n ﬂ , e C=2...6.

Jns cxembl BKiIOUeHUs TpaH3uctopa ¢ OO ypaBHEHUS YETHIPEXIOJIIOCHUKA B cUCTeMe /-
MapaMeTpoB MOXKHO 3aIlMCaTh B BUJIC:
dU gy =h,\,dl 5 + hy5,dU
dl o = hy5dl 5+ hyyydU
Ha ocnoge (3.1) ms h- mapamMeTpoB UMeeM:

by = s dU =0 hyy = il dU ,..=0" By :dU—Ea dl :()ahzza :d[—K dl.=0 " (3.2)

dl K3 dl K3 dU,,|“p dU,,|“F
[lepexonss OT MaylbIX aMIUIMTYJ TEPEMEHHBIX TOKOB M HampsbkeHuil B (6.7) K KOHEUHBIM
MPUPAIEHUAM, [IOJTYYHUM:

(IUTpUXOBBIE YYACTKH XapaKTEPUCTHK Ha puc.3.1,0), KOTOpoe 3aMETHO MEHBIIIE, YEM B CXEME

(3.1)

AU g, Al

) ) —
U,.~=const>""210 U ~=const >
Al 5 K3 Al 5| K°

hl B~

AU, Al

AU IB:const s s :Fm I g=const * (3.3)

h123 =

Takum o0pazoM, ompenensisi MPHUPANICHUS TOKOB W HANPSHKCHHA OKOJIO 3aJaHHOW TOYKU Ha
COOTBETCTBYIOIIEH XapaKTePUCTUKE TPaH3UCTOpa Ha OCHOBE (3.3) MOXKHO paccUuTaTh h-mapameTpsl.

Ha pucynke 3.2 mokasaHa MeETOQMKa onpeneneHust k., u h,,,, UCIONB3Yys CEeMEHCTBO
BXO/IHBIX XapakTepucTHK B cxeme ¢ OD. Jlns onpenesneHus /,,, BbIOMpaeM B CEMEHCTBE BXOIHBIX
XapaKTEPUCTHK XapAKTEPUCTUKY MPH MOCTOSHHOM V., = V., . Ha 5TOM TpaduKe OTMETHM 3a/1aHHYO

Touky O, COOTBETCTBYIOLINI TOKY 6a3bl /. OKOJIO 3TOM TOYKH OTJIOKUM BIOJIb

alz S . P

- i
Ko I | ‘R’.El maf

Puc.3.2. K onpenenenuto h,,, u h,, napaMerpoB GHIIOJISIPHOTO TPAH3UCTOPA.

rpaduka pasHble oTpesku OA u OB. IlpoexkTtupyst Touku 4 U B Ha OCHM KOOpAWHAT HAXOIUM
npupamienust Hanpspkenus AUy, u toka Al, u paccuumtbiBaeM /., 1o nepBoil dopmyie (3.3):
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AU,

h .. =
119 "
Al |Ugr=V
b KD K9
I[Hﬂ pvaeTa h|23 HpOBOIII/IM JIMHUKO ITIOCTOAHHOI'O TOKa 6a3bl IE nu OHpeI[eJISIeM TOYKHN

IEPpECCUCHUA O u O >TOH JUHHUH CO BXOOHBIMH XapPAKTCPUCTHKAMU. PasHocTh HaprDKCHI/Iﬁ Ha
KOJUICKTOPC B 3THUX TOYKAX OHPCACIWUTL HANPSIKCHUC MPHUPAIICHHA KOJUICKTOPHOI'O HAIPSKCHUSA:

AU, =V, —V,,. U3 Touex nepeceuenust O u O OIyCKAeM BEPTUKAIbHBIE JIMHMM HA OCh
HANPSHKEHUs M ONpEIENseM MpHpaienre cooTBercTByromero AU, Hampsbkenus 6asel AU, .
AU,

n -

AU =
KD IE ]E

[Tapametpsl h,,, U h,,, HAXOAAT MO CEMEIHCTBY BBIXOIHBIX XapakTepuctk (puc. 3.3). s

3areM paccuuThIBaeM /,,, Ha OCHOBE TpeTbel popmyusl (3.3): 4,,, =

pacuera h,,, Ha XapaKkTepPUCTHKE IpU 3agaHHOM Toke 0a3el [, =1, BbeIOMpaecM TOuKy O,
COOTBETCTBYIOIIUH TOMY K€ 3HAYCHUIO V., 4TO U Ha TpaduKe cO BXOAHBIMH XapaKTePUCTHKAMH.
OT 3TOi1 TOYKH OTJIOXKHUM BIOJb rpaduka paBHble 0Tpe3ku OA u OB. AHAIOTUYHO MPOEKTUPYS
TOYKH A M B Ha OCHM KOOpAMHAT HAXOAMM mpupamieHus Hampspkenus AU,, u toka Al, n
. Al

paccuuThiBaeM /,,, 1o yerBeptoii popmyne (3.3): h,,, = —— -

AU, Ig=1,

Jis onpenenenust h,,, OpOBEIEM BEePTUKAIbHYIO JHHHIO Yepe3 ToUKy O 10 MepecedeHus] B TOUKE
O c rpaduxom npu [, =1,. Jlng 3TuX ABYX TOYEK IO TpaduKy pacCuuTaeM HpUPAIIEHHS TOKOB

Al n Al =1, —1; nonpenenum u3

Ip=1=1 "
s 1x gl /

h

/-5' Al

Vs I,

Puc.3.3. K onpenenenuto h,,, u h,,, napameTpoB OUIOISIPHOTO TPAH3HCTOPA.

. Al
BTOpOit hopmynst (3.3) Ay, : by, = AI_K .-
Upr=V
2 KO K3
B npakTH4ecKuX pacdéTax dacToO MCIIONB3yeTCs KYCOYHO—JIMHEMHAs —aIlmpOKCHMAIIUS
CTaTHYECKUX XapaKTEPHCTHK OUIOJIAPHOro TpaHsucTopa (cM. puc.3.4). Jis annpoKCHMHUPOBAHHBIX
BXOJIHBIX XapAKTEPUCTHK HMEEM:
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0, mmpu V., <V

nop

]5 = V53 < Vnop HpI/I ng > V (34)

nop
rBX

a J1JId BBIXOOHBIX -

, TP Vs <Vis (PPEKH HACHIIIECHHS)
r
I, = fonac (3.5)

- Vi
Bl + % opu Vi, 2V, (PEXKHM OTCEUKN)
K

A
I Ik

IKHac

0 Vnop " 0 VK3Hac
a 6

Puc.3.4. AnmpokcuManusi CTaTHYeCKUX BXOTHOM (a) ¥ BBIXOAHOM (0) XapaKTePUCTHK.

B ¢opmynax (3.4-3.5): V), — HOPOroOBOE HANPSKEHHE DMUTTEPHOTO TMEPEXOJA; 7y — YCPEIHEHHOE

BXOHOC CONPOTUBJICHUE TPAH3UCTOPA; F%,,..— BBIXOAHOE COIIPOTHUBJIEHUE TPAH3UCTOPA B PEKUME

AV T ..
HACBILIEHNS (B HAYAIBHOM 00NAacTH): ry,. == npu Iz=const U Vir<Viiuae» Iy —yCPeOHEHHOE
Al
% V
BBIXOJIHOE COMPOTHBIIEHUE TPAH3UCTOPA Fix B AKTUBHOM PEXUME: Fy, . =——2 TpU [z= const u
K

Vs> Vko.uac-

3aganue k padore B JJabopaTopumn
1. Tloap3ysck CIPaBOYHUKOM
- yKa3aTb Ha3HAYCHHWE W CTPYKTYPY TPaH3UCTOpPA, MPEAIOKEHHOTO IPENoIaBaTesieM Ul
HCCIIEI0BaHMS;
- TIPUBECTH TUIIOBBIC 3HAYCHHS MapaMETPOB TPAH3HCTOpa, 0COO0 OOpaTHUTh BHUMaHHWE Ha

MaKCHMaJIbHO-/IOITyCTUMBIE TapamMeTpbl B 1 V u P

Kwmax *
2. B paboueii TeTpaay IpUBECTH TUIIOBBIE BXOIHBIE U BBIXO/HbIE XapaKTEPUCTUKU TPAH3UCTOPA
11 cxeMbl BKItoueHus: 02, o0paTuTh BHUMaHUE HA OCOOCHHOCTH XapaKTePUCTHK.
3. Cobpath cxemy JUIsl CHATHUSL XapaKTepUCTHK TPaH3UCTOpa MPU BKIIOYEHHH ero mo cxeme O,
n3o0pakeHHOM Ha puc. 3.5, a wiu 3.5, 6 B 3aBUCHUMOCTH OT CTPYKTYpbl TPaH3HUCTOpA.
BHUMAHMUE! O6miyrie TOYKH BOJIBTMETPOB COCIUHSTH COTJIACHO CXEME.
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CHATH Be BXOJHBIC XapaKTepUCTUKU [5=f(Vps) ipu V=0 u Vigr= 10B Hanpsokenue Vpy
MEHSTb J10 3HAYECHU, IPU KOTOPBIX IEKTPUUECKHE ITapaMeTPbl TPAH3UCTOPA HE MPEBBIIIAIOT
MaKCUMaJIbHO-IONyCTUMbBIX 3HAYEHUH.

CHSATH CEMEHCTBO U3 3 BBIXOJHBIX XapakTepUCTUK [x=f(Vi) npu Tokax 6a3wl I5= 0,1; 0,3 u
0,5 MA. Hanpsixenue Vixp MEHATh 10 3HAYEHUM, IIPU KOTOPBIX AUIEKTPUUYECKHE NapaMeTpbl
TPaH3UCTOpPAa HE MPEBBIMIAIOT MaKCUMaJIbHO-JOMYCTUMBIX 3HaueHui. OOpaTuTh o0coboe
BHUMAaHUE Ha YYaCTOK XapaKTEPUCTUK, COOTBETCTBYIOIIUX PEKUMY HACHIIICHUSI.

Paccuurtare h-mapamerpsl TpaHsuctopa B cxeme ¢ OD B akTHBHOW 00JacTU MO CHATHIM
BOJIbTAMIIEPHBIM XapaKTEPUCTUKAM.

[Toctpouts BeIXOHHYI0O BAX-KY mipu Toke 6a3bl, paBHOM 100 MKA. IIpoBecTn ero KycouHo-
JINHEMHYIO alllpPOKCUMALIMIO U ONIPENETUTD Vs pac, Ik HAC, i nacs Tx

Puc.3.5 a. CxeMa BKIIFOUECHUS p—N—p
TNAHRUCTONA R OCXeMe ﬂq Tmga CHITUAG

Puc.3.5.6. CxeMa BKIIIOUCHUS n—p—H

ThaurRuecTona R exeme ¢ (A nma cogarua

OTuer n0/IKEeH CoAepKaATh:
Tun uccnenyemMoro TpaH3uCTOpa U €ro Ha3HaYCHHE.
CnpaBoyHble 3HAYEHUS TAPAMETPOB TPAH3ZUCTOPA.
CxeMbl uccieoBaHus ¥ TaOJIULbI pe3yJIbTaTOB U3MEPEHUH.
I'padbviky BXOOHBIX W BBIXOAHBIX XapaKTEPUCTUK, TOCTPOSCHHbIE HAa OCHOBAHHUHU
pe3ynbTaToB u3MepeHuid. Ha BBIXOJHBIX XapaKTepUCTHKaX yKa3aThb 00JacTh HACBIIIEHUS
Y aKTUBHYIO 00JIaCTh.
5. PacderHsle 3HaUeHHUs /-1apamMeTpoB B cxeme ¢ OD.
6. DKCnepuMEHTalbHbIE 3HAUYEHHS MapaMeTpoB KYCOYHO-TMHEHHOM anmpoKCUMAalluu
BBIXOJHON BOJIBTaMIIEPHON XapaKTEPUCTUKHU.
7. BwiBogpl mo paboTe C aHAIM30M TMOJYYECHHBIX BOJBTAMIEPHBIX XapaKTEPUCTHK U
pacueTHBIX apaMeTpPOB.

b=
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KoHTposbHbIE BOPOCHI:
PacckazaTth 00 ycTpOHCTBE IMIIOCKOCTHOTO TPAH3UCTOPA.
[Tpunnun neiicTBus OumnonsgpHoro 6e3apeipoBoro TpaH3UCTOPA.
HadepTuTh NOTEHIIMAIBHYIO TUATPAMMY p-#-p U N-p-1 TPAH3UCTOPOB.
W3 kakuX KOMIIOHEHTOB COCTOSIT TOKH Yepe3 SMUTTEPHBIN U KOJIEKTOPHBIN 1epexobl?
W3 kakuX KOMIIOHEHTOB COCTOUT TOK 0a3bl OUTIONSIPHOTO TPAH3UCTOPA.?
Urto Takoe kod(pPuImeHT nHKEKIUH U KodpduimeHt neperHoca?

Kaxk Biuser Ha paboTy TpaH3UCTOpA HEYNPABIAEMBbIH TOK [, KOJIIEKTOPHOTro mepexona’?

Nouvhkwd =

KakoBbI NpUYMHEI €r0 BOSHUKHOBEHUS?

HanucaTs ypaBHEHHE KOJUIEKTOPHOI'O TOKa JUIsl cXxeMbl O0.

HapucoBate u OOBSCHHTH BXOIHBIC M BBIXOJHBIC XapaKTCPUCTHKH TPaH3HCTOPA IS

cxeMmsbl ¢ OD.

10. Iloka3aThb Ha BXOIHBIX W BBIXOAHBIX XapaKTEPHCTHKAaX OOJIACTH, COOTBETCTBYIOILUE
peXuMaM: aKTUBHOMY, OTCEUKH, HACBIIIICHUSI.

11. Kakumu mnpeaenbHBIMH TapaMeTpaMH OTPaHUYMBAeTCs pabodas 00IacTh BBIXOIHBIX
XapaKTepUCTHUK TpaH3ucropa?

12. Kak 3aBHCST 3HaU€HHS NPEACIBbHBIX TAPAMETPOB TPAH3UCTOPOB OT TEMIIEPATYpPhI?

NS

34



