MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadenpa Ne 23

YTBEPXJAIO
PykoBoaurens HanpaBiieHUs

JIOII., K.T.H.

(1OJDKHOCTB, Y. CTEIEHb, 3BaHUE)

O.B. TuxoHenkosa

(MHHUIHAIIB, (HaMHITIS)

Db -

(moxics)

«23» nroHsa 2021 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«OJIEKTPOHUKA
(HaumeHOBaHUE JUCIUILUIMHbI)

KO,[[ HaIlpaBJICHU A HO,I[FOTOBKI/I/
CIICHUaJIbHOCTHU

12.03.04

HanmenoBanme HaITpaBJICHUA

broTtexHnUueckne CUCTEMBI M TEXHOJIOT UM
HO,Z[I‘OTOBKI/I/ CIICOHUaJIbHOCTH

HaunmenoBanue
buorexnnyeckue U METUITMHCKHUE anmapaTbl U CUCTEMBI
HaIpaBJIE€HHOCTH
®dopma 00yueHus OYHas

Canxkr-IlerepOypr — 2021




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocraBui (a)

CT. IPENO/IaBaTENb A.C. IlapackyH
(OMKHOCTB, Y. CTETICHB, 3BaHHE) (W, nara) (MHUIHATEL, (aMIIIHS)
RO X

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 23

«17» mas 2021 r, mporokosa Ne 9/21

bl
3aeayrommii kadenpoit No 23 %
~7
J.T.H., Ipod. / A.P. bectyrun
(y4. cTerneHs, 3BaHHE) (n(@nué},, nara) (MHUTIHATEI, (haMILITHS)
RO
OtBerctBennbiit 32 OIT BO 12.03.04(02)
IIo., K.T.H. %W -~ 0O.B. TuxonenkoBa
(TOIDKHOCTB, Y. CTEIICHb, 3BaHHUE) (moanuck, nara) (MHULIMANTBI, (haMUIIHsT)
A K
3amectuTenb JupekTopa HHCTUTYTa Ne2 1o MeToanueckoil pabore
JIOIL., K.T.H., JIOLL. /fgxg(m’b/ O.JI. banbnuesa
(IOIDKHOCTBD, Y. CTCIICHb, 3BaHHUE) (moanuck, nara) (MHULIMANTBI, (haMUIIKsT)

HO O



AHHOTaNINA

JucuumimHa «OJEKTPOHUKA» BXOJUT B 00pa3oBATENbHYIO MPOTPAMMY  BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.04 «buorexHuueckne CUCTEMBI M TEXHOJOTHMW» HalpaBiIeHHOCTH «buoTexHHuYeckue u
MEUITMHCKHUE arnmnaparsl ¥ CUCTeMbI». JluciuminHa peanusyercs kadeapon «Ne23».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIONINX KOMIICTCHITHN

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMATUUECKOTO aHAJIN3a U MOJICIIMPOBAHUS B MH)KCHEPHOMU JEATEIHLHOCTH, CBI3aHHOM
C pa3paboOTKOH, MPOEKTUPOBAHHUEM, KOHCTPYHPOBAHHMEM, TEXHOJIOTHSIMH IPOU3BOJICTBA U
IKCIUTyaTaui OMOTEXHUIECKIX CUCTEM)

OIIK-2 «CrocobeH ocCymecTBIATh MNPO(EeCCHOHATBHYIO IEATEIBHOCTh C  YYETOM
SKOHOMHUYECKUX, OKOJOTUYECKUX, HWHTEJUICKTyaJIbHO TMPABOBBIX, COIMAIBHBIX H JPYTHUX
OTpaHMYEHUN Ha BCEX ATalax >KU3HEHHOTO IMKJIA TEXHUYECKUX 0OBEKTOB U IIPOLECCOB)»

OIIK-3 «CnocobeH MpOBOIUTh SKCICPUMEHTAIBHBIC WCCICAOBAHUS W H3MEPCHHUS,
o0OpabaTbeiBaTh M MPEACTABIATH MOJTYYCHHbIE JAHHBIE C YYETOM CHeUu(pUKU OMOTEeXHHMYECKHX
CHCTEM M TEXHOJIOTUI»

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYTI BOIMPOCOB, CBA3aHHBIX C HW3YYCHHEM
(GU3MYECKUX  TPUHIMUIIOB JCUCTBHUS, XapaKTEPUCTUK, MojaeNed ©u  OCOOCHHOCTEH B
PaIMOTEXHUYECKUX LIETIIX OCHOBHBIX TUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX OCTPOCHUS U
MEXaHHU3MOB BIIMSHUS yCIOBUH 3KCIUTyaTalluy Ha pad0Ty aKTHBHBIX MPHUOOPOB.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTo Tmporecca: JEeKIuH, JabopaTopHble padOThI, CaMOCTOATENbHAs paboTa CTyNIEHTa,
KOHCYJIbTaI[HH.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIME BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX enuHulbl, 144
qaca.

SA3bIK 00yUeHUs 110 AUCIUTUTMHE «PYCCKUM»



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[lenpro mpemomaBaHuUs IUCIUIUIMHBI «DJIEKTPOHUKA» SBISETCS HW3YYCHHE CTyJICHTaAMH
(M3UYEeCKUX TPHUHIIMIIOB JCHCTBUS, XapaKTEPUCTHK, MOJAENIEH M O0COOCHHOCTEH WCIOIL30BaHMS B
PaMOTEXHUYECKUX IIETISIX OCHOBHBIX THUIIOB aKTHBHBIX MPUOOPOB, MPUHIIMIIOB MOCTPOCHHS U OCHOB
TEXHOJIOTHH MHKPOIJICKTPOHHBIX IIETICH, MEXaHU3MOB BIIMSHUS YCJIOBUH JKCIUTyaTallMd Ha paboTy
AKTUBHBIX MPHOOPOB W MHKPODJCKTPOHHBIX 1Iienied. [Ilpy M3y4eHWUM OSTOW JUCLUIUIMHBI
3aKJIa/IBIBAIOTCS OCHOBBI 3HAHUH, TIO3BOJISIONIMX YMEJO HMCIOJIb30BATh COBPEMEHHYIO DJIEMEHTHYIO
0a3y paJMOdJIEKTPOHUKH W TIOHWMAaTh TCHIEHIIMH M TEPCIICKTHBBI €€ Pa3BUTHSA W MPAKTHYECKOTO
WCTIOJIb30BaHUS; MPUOOPETAIOTCS HABBIKM pacueTa PeKUMOB aKTHUBHBIX MPHOOPOB B JJICKTPOHHBIX
IEeNsIX, OSKCICPUMEHTAILHOTO WCCIEOBaHNS WX XapaKTePUCTHK, HW3MEPEHHsI MapaMeTpoB |
TIOCTPOCHUS 0A30BBIX SUEEK AIIEKTPOHHBIX IETICH, COMEPKAINX TAKUE TIPUOOPHI.

B ol6mactu BocnMTaHWs JTUYHOCTH IIEIBIO MOATOTOBKH 10 JAaHHOW IUCIHMILIAHE SBISICTCS
(GOopMHpPOBaHUE COLMAIBHO-JIMYHOCTHBIX U OOILICKYJIbTYPHBIX KOMIICTEHIIMH, TAKUX KAdecTB, Kak
[EeJICYCTPEMIICHHOCTh, OPraHM30BAaHHOCTh, TPYAOJIOOHE, OTBETCTBEHHOCTh, I'PAXXTaHCTBEHHOCTb,
KOMMYHHUKATHBHOCTb, TOJIEPAHTHOCTb U JIP.

1.2. JlucumrnianHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUCHUS 10 JUCIUTIINHE, COOTHECEHHBIX C
IaHupyeMmbIMu pesynbTaTramu ocBoenust Ol BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JanaTh CIEAYIOIUMHU
KOMIETECHIMSAMU WM UX YacTsMU. KoMIeTeHIIMn U MHIMKATOPbl UX JOCTHXKEHUS MPUBEICHBI B
tabnue 1.

Tabnuna 1 — [lepeueHb KOMOETEHIINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMIIETEHIIMH KOMIIETEHIINH JIOCTH)KEHUS] KOMIIETEHLIUU
OIIK-1 Cnocoben
N OIIK-1.3.1 3HaTh (pyHIaMEHTAIbHbBIE
GSTGCTBCHHOHa e | 3¥KOHBI IPAPOTIBI H OCHOBHBIC
Ho 6H1€I/IH)KeHeyHHe MaTeMaTUYECKHUE 3aKOHBI IIPU PELICHUH
SHAHIS MGTOJII:II) 3ajiay, CBS3aHHBIX C pa3paboTKoil,
MaTeMa’TI/I‘{eCI(OFO IIPOEKTUPOBAHUEM, KOHCTPYHUPOBAaHUEM,
AHALI3A I TEXHOJIOTUSIMU IPOU3BOJICTBA U
MOTEITHPOBAHKSL B AKCILTyaTaluy OMOTEXHUYECKUX CUCTEM
I/IH)KeHep Hoit OIIK-1.Y.1 ymeTh NpUMEHATD 3HAHUS
ObenpodeccuoHanbHbIe zLe;ITenLIP)I J €CTECTBEHHBIX HAayK B MH)KEHEPHOU
KOMIIETEHIINH CBSSAHHOMN C ’ IIPAKTUKE IPOEKTUPOBAHUS
. OMOTEXHUYECKUX CUCTEM M METUIIUHCKUX
pa3paboTKoii, .
MIPOEKTUPOBAHUEM s
KEHCT " OBaHI/IeI;I OIIK-1.B.1 BnageTh HaBbIKaMU
TGXHOJI')IZFESIMI/I > | IpUMEHEeHUs! OOLIEMHKEHEPHBIX 3HAHUH
POM3BOACTBA I B MHXEHEPHOU JIeATEIbHOCTH JIIsS
5 11: PR — aHaJIN3a U MPOEKTUPOBAHMUS
Y OMOTEXHUYECKUX CUCTEM, METULIUHCKUX
OMOTEXHUUECKUX .
17631 (01207
CUCTEM
OIIK-2 Cnocoben
OCYIIECTBIIATh OIIK-2.B.1 BnageTs HaBbIKAaMU
npo(eCCUOHATIBHYIO | OCYILECTBIIEHUS MPO(eCcCHOHATBHOM
ObmenpodeccuoHanbHble | 1€ATEIbHOCTh C JESITEIbBHOCTH C YYE€TOM COIMANIbHBIX U
KOMIIETEHIINH y4ETOM JpyruX OrpaHMUYEHUI Ha BCEX dTanax
SKOHOMUYECKUX, KU3HEHHOTO LIMKJIa TEXHUYECKUX
9KOJIOTMYECKHUX, 00BEKTOB U MPOLIECCOB
MHTEJUJIEKTYaJIbHO




IIPaBOBBIX,
COLIMATIbHBIX U
JIPYTUX OrpaHUYECHUN
Ha BCEX JTanax
KU3HEHHOTO LIMKJIa

TEXHUYECKUX
00BEKTOB U
MIPOIIECCOB
OIIK-3 Cnocoben
OIIK-3.Y.1 ymeTs BEIOMPATH U
MIPOBOJTUTH
UCIIOJIb30BaTh COOTBETCTBYIOIINE
IKCIIEPUMEHTAIILHBIC
pecypchl, COBPEMEHHBIC METOIUKH U
WCCIICIOBAHUS U
00opyaoBaHUe AJIs TPOBEICHUS
M3MepeHus, .
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUHN U
O6menpodeccuoHanbHbie | 00padaTHIBaTh U .
HU3MEepeHUit
KOMITETCHIIHH MIPEJICTaBIISATh

OIIK-3.B.1 BnaneTsr HaBLEIKAMU
00pabOTKU U NPECTABICHUS
MOJTy4YE€HHBIX IKCIIEPUMEHTATbHBIX

IIOJIyYCHHBIE JJaHHbIE
C YYETOM CHelUPUKU

OMOTEXHUYECKHUX
JAaHHBIX JJIA MTOJTYUCHU A 000CHOBAHHBIX
CUCTEM U
o BBIBOJOB
TCXHOJIOI'MH

2. Mecro nucuuminnbl B cTpykType OI1

Jucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPU U3YUYEHUH CIIETYIOLUX TUCIUILINH:

— «Marematrka-1 (MareMaTH4eCKUil aHATIH3)»,

— «Dusukay,

— «XHUMHUIDY,

— «DOKoaorus,

— «be3omacHOCTb KU3HEACATEIBHOCTI.

3HaHUs, TONYYCHHbIE TPU HM3YYCHWH MaTepuaia JaHHOW IUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAU€HUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUECHUH IPYTUX JTUCIMILINH:

— «DnexTponpeodpazoBaTeIbHbIE YCTPOUCTBAY,

— «l{udposas 06paboTKa CUTHATIOBY,

— «MHTennekryanpHble OMOMEIUIIMHCKNE HH(POPMAITMOHHBIE CUCTEMBI»,

— «CXeMOTeXHUKa aHaJIOrOBBIX 3JIEKTPOHHBIX YCTPOMCTBY.

3. O0beM U TPyJ0EeMKOCTb AUCLUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYAOEMKOCTH OTIENIbHBIX BHI0B Yy4eOHOM
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPyA0EeMKOCTH 10 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIINHbI

TpyroemMKoCTh 1O
Bun yuebHoli paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKocno oucyununl, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npakmuueckoi n0020mosKu
Ayoumopnuvle 3anamus, BCEro vac. 68 68
B TOM YHUCJIE:




nekuuu (JI), (wac) 34 34

npaktuueckue/cemunapckue 3ansatus (I113),

(dac)

nabopartopubie paboTsl (JIP), (dac) 34 34

KypcoBoii poekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 40 40
Buo npomesxxcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, dudd. 3ay, OK3. OK3.
DK3.*%)

*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEICHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, X TPYAOEMKOCTh

Pasnensl, TeMbI JUCIUATUTHHBI Jlen | - T13 JIP KII CPC
’ (gac) (C3) (gac) (gac) (dac)
Cewmectp 4
Paznmen 1. DmeMeHTHI PU3UKA TBEPIOTO TEINA. 8
Tema 1.1. dusznyeckue OCHOBHI 4 5
HOJIYTIPOBOIHUKOBBIX MPUOOPOB.
Tema 1.2. KoHTaKTHBIC SBICHUSL. 6 2
Paznen 2. [TomynpoBoIHUKOBBIE IPUOOPBHL. 10
Tema 2.1. IToypOBOIHUKOBBIE JUOJIBL. 6 4
Pasnen 3. IToaynpoBOAHUKOBBIE TPHUOOPBIL. 14
Tema 3.1. [TosieBbIe TPAH3KUCTOPHI. 6 10
Tema 3.2. BUMossipHbIE TPAH3UCTOPBI. 6 12
Paszen 4. ONTOdIEKTPOHHUKA. 8
Tema 4.1. DOTO3MEKTPUUECKUE U U3ITYUYaTEIIbHbIC 6 4
puOOPEIL.
Hroro B cemecTpe: 34 0 34 0 40
Hroro 34 0 34 0 40

IIpakTHueckass MOATOTOBKA 3aKJIIOYACTCS B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroIMUCS ONPEIETICHHBIX TPYI0BbIX PYHKINMN, CBSI3aHHBIX ¢ Oyny1el npopeccuoHanbHON
JESATEIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pas3/iesoB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOuIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK
HazBanwue u conepkanue pa3iejoB U T€M JICKITHOHHBIX

Howmep paznena N
3aHATUHU

Pazgea 1 JaeMeHThbI (M3UKH TBEPAOIO TeJia.
1.1. ®usnueckre OCHOBBI MOJIYIPOBOHUKOBBIX TPHOOPOB.

OcCHOBHbIE TOHSTUS 30HHOM TEOPUU MOJYHPOBOJHUKOB.
CraTucTHKa SJIEKTPOHOB M JIBIPOK B TOJYNPOBOJHHUKAX.




BbIpoXkAE€HHBIE M HEBBIPOXKJIEHHBIE  IOJYIPOBOIHUKHU.
KonneHnrpanus HocuTenel 3apsijia B COOCTBEHHBIX U IPUMECHBIX
MIOJIYIIPOBOJIHUKAX B YCJIOBUAX  TEPMOJMHAMUYECKOIO
paBHOBecHs. HepaBHOBECHOE COCTOSHHE IOJIYNPOBOJHMKA.
IIponeccsl nepeHoca HOCUTENIEH 3apsiia B IOJYIPOBOJHUKAX.
I'enepanuss w pexkoMOWHAIMS HOCHUTENCH 3apsiaa. BimsHue
AJIEKTPUUYECKOTO TOJIi Ha OOBEMHYI0O U TOBEPXHOCTHYIO
NEKTPOIPOBOJAHOCTh  INOJYIPOBOAHUKOB.  TemmneparypHbIe
3aBUCHMOCTH KOHILIGHTpallMM, IOJBUKHOCTU M  YAEJIbHOMI
NEKTPONPOBOJAHOCTH  ITOJYIIPOBOAHHUKOB.  BO3HMKHOBEHME
00BEMHBIX HeEycTOHuumBOocTeH. ONTHYECKHE W  TEIUIOBBIC
CBOMCTBA  MNOJYHNPOBOOHUKOB.  DOTOIIEKTPUYECKHE U
TEPMOIEKTPUUYECKUE SIBICHHUS.

1.2. KoHTakTHbIE SIBIICHUS.

[lonsaTe o p-n-mepexone, Thbl p-N-nepexonos. dusnyeckue
IIpOLIECCHl B p-N-IIepexojie IpU OTCYTCTBUM U IPU HAIWYUHU
BHEIIIHETO HaNpsuKeHWs. BosbraMiiepHas xapakTepucTuka p-n-
nepexoga. KOHTakT «MeTayI-moyIpOBOJHUK)», 3aBUCUMOCTh
€ro CBOWCTB OT pabOTHI BHIXOJa MOJYIPOBOJHUKA U METaJlIa.
I'ereponiepexonsl.

Pa3zpen 2

ITosrynpoBoaHHKOBBIEC TPHOOPHI.
2.1. IlonynpoBOJHUKOBBIE JUOIBL.

[TonynpoBOAHUKOBBIM U0, €0 XapaKTEPUCTUKH U ITAPAMETPBI.
OcHoBHbI€ BBl IP00O0s p-N-niepexoja. [lepexonnble mporieccsl
B TIOJYNPOBOJHUKOBOM IHOJE, HAKOIUIEHHE M PACCACBIBAHHE
n30BITOYHOTO 3apsza, 1M Py3nOHHAS EeMKOCTh. DKBUBAJICHTHAsS
CX€Ma IMOJYNPOBOJHUKOBOTO auoAa. (OCHOBHBIE  THIIBI
IIOJIyIIPOBOITHUKOBBIX JUOJOB, UX KOHCTPYKIUH, TapaMeTphl U
00J1aCTH TPUMEHEHHS.

Pa3znea 3

IMoaynpoBoaHMKOBBIE MPUOOPHI.
3.1. [ToneBble TPaH3UCTOPHI.

IToneseie TpaH3UCTOPBI C 3aTBOPOM B BUIE p-N-niepexona. Mx
YCTPOMCTBO, IPUHLUI  JECUCTBUA, CXEMbl  BKJIIOYECHUS,
XapaKTEPUCTHKU U MTApaMETPhl. 3aBUCUMOCTb XapaKTEPUCTHK OT
TeMIiepaTypbl. Harpy304Hslii pexuM IOJIEBOrO TPAaH3UCTOPA,
Harpy304Hbl€ XapakTepuCTUKH. Pusndeckue sSABICHUS Ha
MIOBEPXHOCTH NOJIynpoBOAHMKA. [loneBele TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBopoM (MOII- miin M/III-Tpa3ucropsr), ux
NPUHLMIT ~ JIEHACTBUSA,  XapakTEPUCTUKM W I1apaMeTpHI.
Ocobennoctn  momHbx  MII-Tpan3uctopoB.  Obnactb
IIPUMEHEHHS [10JIEBBIX TPAH3UCTOPOB.




3.2. bunonsipHble TPAaH3UCTOPBHI.

Tpan3uctop Kak cucTeMa [BYX B3aUMOICHCTBYIOIIUX p-N-
nepexofoB. Bo3MoxHbE pexHMbl pabOThl TpPaH3UCTOpA:
aKTUBHBIN (YCUIIMTENbHBIN), OTCEUKH, HACBIIIIEHUS, UHBEPCHBIM.
®dusnueckue mporeccel B 0e3apeiihoBOM TpaH3UCTOpPE B
aKTUBHOM YCWIMTEIBHOM pexume. TOKHM B TpaH3UCTOPE.
Koapduuuent mnepemaum  SMUTTEpPHOTO TOKa M €rO
cocTaisitole. Tpu cXxeMbl BKIIIOYESHHUSI TPAH3UCTOPA: C OOIIUM
SMHUTTEPOM, C o0Omeil 0a30ifi u OOmUM KOJUIEKTOPOM.
XapakTepUCTUKU TPAH3UCTOpa B cXeMmax ¢ oOmel 6a3oi u ¢
001IMM SMUTTEpOM. BiusHue Temneparypbl Ha XapaKTepUCTUKU
TpaH3ucTopa. TpaH3UCTOp KakK JMHEWHBIM 4eThIPEXIOIFOCHHUK.
CuctemMbl MaJTOCUTHAIIBHBIX (MU PepeHIIMaIbHBIX) TapaMeTPOB
TpaH3ucTopa. OnpeneneHne MaJlOCUTHAJIBHBIX [apaMEeTPOB IO
XapakTepuCTUKaM TpaH3ucTopa. Paborta TpaH3ucropa mpu
HAIMYAM HArpy3KH B KOJUIGKTOpPHOH uenu. Harpysounsie
XapaKTepUCTHKH TpaH3ucTopa. [lapaMeTpsl, XapakTepHu3yIomIue
PEKUM YCWIICHHUS, OIpENEeNeHue HX M0 XapaKTePHCTUKAM.
Boi6op pabouell TOUKM TpPaH3UCTOpAa B PEXKUME YCUICHHMS.
CxeMoTexHHUECKHE CHOCOOBl  3ahaHusi pabouell  TOUKH.
BnusHue HenMHENHHOCTH BXOJHBIX XapaKTEPUCTUK Ha paboTy
TpaH3UCTOpa B pexume ycuieHus. Pabora TpaH3ucropa Ha
BbICOKUX 4acTorax. J[lpeiidosrie Tpansucropsl. Ilapamerpa,
XapaKTepU3yIOIIie BBICOKOYACTOTHBIE CBOMCTBA TPAaH3UCTOPA.
OKBUBaJECHTHbIE CXeMbl TpaH3uctopa ((popmanpHble U
¢usnueckue). Mogenu TpaH3MCTOpPA, HCIOJIb3YyEMbIE IIPH
KOMITBIOTEPHOM TPOEKTUPOBAHUH JJIEKTPOHHBIX cxeM. Paborta
TPaH3UCTOpPA B PEKUME NEPEKITIOUEHUs. YCIOBUS OTCEYKU U
HacbleHus. [lepexojHble Mpoleccsl B TPaH3UCTOpE MpU
nepexiatoyeHuu. [lapamerpa TpaH3UCTOPOB B HUMITYJIbCHOM
pesxxume. TpaH3UCTOPHBIA KITIOY, MOCTPOCHHBIM MO CXeMme C
o0muM SMuTTepoM. lIpenenbHO IOMyCTHMBIE TapaMeTphl
TPaH3HUCTOPA.

Paznea 4

OnTo3/ieKTPpOHHUKA.
4.1. ®oTOdAEKTPUUECKUE U U3ITydaTeIbHbIC TPUOOPHI.

@DOoTOpEe3UCTOPhl, MUX KOHCTPYKLHUS, XAPAKTEPUCTUKU H
napameTpsl. Pu3nueckue Mporecchl B p-N-Tiepexoae MpHu
Bo3aekictBun  cBeta. Poro DJIC. dorToraimpbBaHHYECKHE
D3JICMCHTHI. q)OTO)II/IOJII)I, OCHOBHBEIC pe)KI/IMI)I nux pa6OTBI.
XapakTepucTUKu M mapameTpbl GoToanoa0B. OCHOBHBIC THITBI
¢dotoguonoB.  DOTOTPAH3UCTOPBI:  NMPUHUIUN  JAEUCTBHUS,




XapaKTepUCTUKH,  mapamerpbl.  OOmacTh  IpUMEHEHHUs
Pa3UYHBIX THIOB MOJXYHNPOBOJHHKOBBIX (POTOIIEKTPUUECKUX
npubopos. M3nydaronue moxynpoBOJHUKOBEIE TPHOOPHI U UX
IIPUMEHEHUE.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJI0EMKOCTh

U3 Hux No
Tembl Dopmbl .
Ne TpymoeMKOCTh, | IPaKTUYECKOH | pa3aerna
MPaKTUYECKHUX MPaKTUYECKHUX
/1 o o (dac) MOJATOTOBKH, | TUCIIHII
3aHATHH 3aHATHH
(dac) JIMHBI

VY4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTropHble 3aHATUS
Tembl 1a0GOpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb

N3 Hux No
Ne HaunmeHoBaHMe 1a00paTOPHBIX padbOT TpynOCMKOCTS, | IPaKTHUECKOH | pasiea
/a (dac) IIOJTOTOBKH, | JHCIIUII
(dac) JIUHBI
Cemectp 4
1 | Onpenenenue MKUPUHBI 3aMIPEIIEHHON 30HbI 4 1
TIOJTYTIPOBOJIHUKOB
2 | UccnenoBanue BRIIPSIMUTEIIBHBIX JTUOJIOB 4 2
3 | UccnenoBanue moiaeBbIX TPAH3UCTOPOB C 4 3
yIpaBisieMbIM (p-N) Iepexo10M
4 | UccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 6 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | UccnemoBanue OUITONISIPHBIX TPAH3UCTOPOB, 6 3
BKJIIOUEHHBIX 10 cXeMe ¢ o0mieil 6a3oii
6 | UccnemoBanue OUITONISIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX TI0 CXeMe C O0IIIM
IMHUTTEPOM
7 | UccanenoBanue GOTOTPaAH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe nMpoeKTUupoBaHUE/ BHITOTHEHUE KyPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJatoIIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.



Tabmmma 7 — Buasl caMOCTOSITENbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemecrp 4,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydenue TeoOpeTUYECKOro MaTepraa 20 20
qucturuael (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 12 12
ycneBaemocTH (TKY)
Jlomamuee 3ampanue (/13)
Kontposbabie paboThl 3a09nnkoB (KP3)
IToaroroBka K mpOMeEKyTOYHON 8 8
arrectaruu (I1A)
Bcero: 40 40

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-MeTOINYECKHE MATePUAITBI JIJISl CAMOCTOSATEILHON paOOThl 00YYarOIIUXCsl YKA3aHBbI B I1.11.

7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX H3TaHUHN

KomgecTso OK3EMILLIPOB B

npuOopbl: yuebHoe

mk., 1987. - 315 c.

noco6ue / A JI. bynbrues, B. A.
IIpoxopenko. - MuHck : Beicm.

Mudp/ oubnmioTexe
bubnuorpadudeckas ccpuika
URL anpec (KpoMe 2JIEKTPOHHBIX
HK3EMILISIPOB)
621.38 ByabrueB, Anaroani
b 90 Jleonni0BU4. DJIEKTPOHHBIE

yue6Hoe mocobue / K. C.

621.315.5/.61 | Ilerpos, K. C. Pagunomarepuarsi,
I130 PaIMOKOMIIOHEHTHI M 3JIEKTPOHHUKA!

[Tetpos. - CII6.: ITUTEP, 2006. -

703 c.

522 c.

ISBN 5-94723-378-9
621.38 umkun, I'. T'. Dnexrponuka:
65 yueOHuK/I". I'. lnmkun, A. T.

[Mumkun. - M.: Ipoda, 2009. -

7. TlepedyeHb HIEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
UH(OPMaIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJIi OCBOCHHUS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 - IlepedeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHeT»
URL anpec HaumenoBanue

8. Ilepeuenb HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOIO IPHU OCYHIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens nuCMoNIB3yeMOro IpPOrpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHUS
No /it HanmenoBanmue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepedeHp UCTIONb3yeMbIX HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM IIPEICTABIICH B TaOIHIIe
11.

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHWYECKOH 0a3bl, HEOOXOAUMOW I  OCYIIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILUIMHE, TPeCTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue coctaBHON 4acTH Howmep ayauropun

n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOUMOCTH)
JlexIMOHHAs ayUTOpUs 24-02 (yn. I'actenno, 15)
JIaGoparopust DNEKTPOHUKH 22-09 (yn. I'actemno, 15)

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOW aTTeCTAlluU
oOyyaromuxcs o JUCUMIUIMHE IpuBeAeH B Tabnuue 13.
Tabmumua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTallul
Bua npoMexyTOYHOHM aTTecTaluu [TepeueHb OLIEHOYHBIX CPEJCTB
OK3aMeH CnmcoK BONPOCOB K IK3aMEHY

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIH 00y4arolMMHCcs MPUMEHseTCsl S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, IPAaBUIa UCIIOIb30BAHUS
KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTUBHBIM akToM 'Y AII.



Ta6mmma 14 —Kpurepun orieHkn ypoBHs chOPMHUPOBAHHOCTH KOMITETSHIIUN

OI1reHKa KOMITETEHITUN

5-0awtbHad 1IKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyuaronuiics ryO0OKO M BCECTOPOHHE YCBOWJI IMPOrPaMMHBIHI
MaTepual;

— YBEPEHHO, JIOTUYHO, ITOCJIE0BATEIBHO U TPAMOTHO €T0 M3J1aracr;

— OIMpasiCh Ha 3HAHUS OCHOBHOW M JIONOJHMUTEIBHOW JIUTEpaTyphl,

«OTIIMYHO)
GATTCHON TECHO  IPUBA3BIBAET YCBOEHHBIE  HAy4HbIE  IIOJOXKEHUS C
IIPAKTUYECKOH JEATEIbHOCTBIO HallpaBJICHUS;
— yMeJ10 000CHOBBIBAET M ApTyMEHTUPYET BbIIBUTAEMBIE UM UJICH;
— JIeJaeT BBIBOJIBI U 0000IIEHHMS;
— cBOOOIHO BJIQJICET CUCTEMOM CIIEUAIM3UPOBAHHBIX MTOHITHH.
— o0yyaroluiicss TBEpJO YCBOWJI IPOrPpaMMHBINA MaTepua, FPaMOTHO
U IO CYyILIECTBY H3JIaraeT ero, ONMUpascb Ha 3HAHUA OCHOBHOMU
JUTEpaTyphl,
CXOPOLLOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEI;
p — YBSI3bIBAE€T YCBOCHHBIE 3HAHUS C INPAKTUYECKOW JEATEIBHOCTHIO
«3aYTEHO»
HalpaBJICHUS;
— apryMEHTUPYET Hay4yHbIE ITOJI0KEHUS;
— JIeJaeT BBIBOJIBI M 0000IIEHHMS;
— BJIQJICET CUCTEMOH ClIeMaJIM3UPOBAHHBIX TOHSTUH.
— 00y4aroluiics yCBOMII TOJIBKO OCHOBHOM IPOTrpaMMHBIN MaTepuanl,
[0 CYIIECTBY M3JaraeT €ro, ONUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTYpPhL;
— JIOIYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yIOBJIETBOPUTEIILHOY .
— UCIIBITHIBAET 3aTPYJHEHUS B MPAKTUYECKOM NPHUMEHEHUM 3HAHUM
«3aYTEHO»
HalpaBJICHUS;
— cJ1a00 apryMeHTUPYET HayuHbIE MT0JIOKEHNUS;
— 3aTpyAHSETCS B (POPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;
— YaCTUYHO BJIJICET CUCTEMOMN CIEeLUAIU3UPOBAHHBIX MOHITUH.
— o0yyJaroluiics He YCBOMJI 3HAYMTEIbHOM 4YacTH HPOrpaMMHOIO
MaTepuana,
— IONYCKAaeT CYyIIECTBEHHbIE OLIMOKM M  HETOYHOCTH IpuU
«HEYIOBJIETBOPUTEIIHHO )
paccMOTpeHUH PobIeM B KOHKPETHOM HalpaBlIeHUH;
«HE 3a4TEHO»

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;
— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOXKCHIS;
— He GOpMYTUPYET BHIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) asns sK3aMeHa mpeIcTaBiIeHbl B Tabuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon
Ne i/ [Tepeuens BompocoB (3a7a4) A IK3aMeHa HHKATOPA
1 ITomynpoBOTHUKY ¢ COOCTBEHHOM 3JIE€KTPONPOBOIHOCTHIO. OIIK-1.3.1
2 [TosrynpoBOTHUKY C 3JIEKTPOHHOM JIEKTPOTPOBOTHOCTHIO OIIK-1.V¥.1
3 I10J1ynIpOBOTHUKH C IBIPOYHOM 2JIEKTPOIPOBOIHOCTHIO. OIIK-1.B.1
4 HpetidoBelii u 1udPy3MOHHBINA TOK B MOJIYIPOBOIHUKAX. OIIK-2.B.1
S) DEeKTPOHHO-ABIPOYHBIN MEPEX0] B COCTOSHUU PABHOBECHS. OIIK-3.V¥.1
6 IIpsiMoe 1 oOpaTHOE BKIIOYEHHE P-N-TIepexoa. OIIK-3.B.1
7 Teopernyeckas u peaibHas BOJbTaAMIIEpHAS XapaKTEPUCTUKA OIIK-1.3.1
p-n-mepexona.
8 Bunel npoboeB p-n-nepexoa U uX 0COOEHHOCTH. OIIK-1.V¥.1
9 EmkocTu p-n-nepexona. OIIK-1.B.1
10 BrinpsimutenbHbie THOBL. OIIK-2.B.1




11

OnHOMONYIEPUOAHBINA BEITPSIMUTENH — MIPUHITUI €T0
JIEVCTBUS.

OIIK-3.V.1

12

Bausiaue TEMIICPATYPbI HA BOJIbTAMIICPHBIC XapaKTCPUCTHKHU
MMOJYIIPOBOJHHUKOBEIX THOOOB.

OIIK-3.B.1

13

I'padmgeckuii MeTox onpeesieHus mapaMeTpoB pabodero
PEKHMMA TOJTYIIPOBOIHUKOBBIX JTHOJIOB.

OIIK-1.3.1

14

[TomynipoBOTHIKOBEIE CTAOMIUTPOHEI, CIICIIMATbHbIE
MapaMeTpsl NOJYNPOBOJHUKOBBIX CTAOMIUTPOHOB.

OIIK-1.V.1

15

AHanu3 paboThl MOIYIPOBOIHUKOBOTO CTA0MIIN3AaTOpa
HANPSDKEHUS C MMOMOIIBIO JIMHUU HarPy3KH.

OIIK-1.B.1

16

Bapmcam,l, CXEMbI BKIIFOYCHUS B SJICKTPUYCCKYIO IICIIb,
OKBUBAJICHTHAsA CXEMa BapHKalla 1 €0 OCHOBHLIC IIaAPpaMETPEI.

OIIK-2.B.1

17

TyHHeNnbHbBIE 1UO/IbI, OCHOBHBIE NTapaMeTPbl TYHHEIbHBIX
JMOJI0B, aHAJIU3 BOJIbT-aMIIEPHON XapaKTEPUCTUKU
TYHHEJIBHOI'O MO0/ C IOMOLIBIO YHEPIeTUYECKUX AUATPAMM.

OIIK-3.V.1

18

CTpyKTypa MOJEBOro TPAH3UCTOPA C YIIPABISIONIUM P-N
MIEPEX0JIOM M MPUHITUTI €TI0 PabOTHI.

OIIK-3.B.1

19

BHCKTpI/I‘leCKI/Ie CXEMBbI BKIIFOYCHUSA MOJIEBBIX TPAH3UCTOPOB C
YIPAaBJIEOIIMM p-N IICPEXOA0M U UX OCOOEHHOCTH.

OIIK-1.3.1

20

CeMelCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK MOJIEBBIX
TPAH3UCTOPOB C YNPABJISIFOIIMM P-N TIEPEXO0M U HX
0COOEHHOCTH.

OIIK-1.V.1

21

CeMeNCTBO BBIXOJHBIX XapaKTEPUCTHK IIOJIEBBIX TPAH3UCTOPOB
C YHPABJISIFOIIUM P-N IEPEXO0JIOM M UX OCOOEHHOCTH.

OIIK-1.B.1

22

3aBUCUMOCTh KOH(UTYpaIK «KaHAJIa» TOJIEBBIX
TPaH3UCTOPOB C YIIPABJIAIOLIUM P- N IEPEXOIOM OT U3MEHEHUS
HaIIPSDKEHUS «CTOK-MCTOK» IIPU MOCTOSTHHOM HaNPsKEHHH
«3aTBOP-HCTOK.

OIIK-2.B.1

23

I'paduueckuii cnocod MOCTPOCHUS] CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHK 110 BBIXOIHBIM XapaKTEPUCTUKAM IOJIEBBIX
TPAH3UCTOPOB C YHPABISIONIMM P-N MEPEXOJIOM.

OIIK-3.V.1

24

Crpykrypa MII nonesoro TpaHzucropa ¢
CKUMHAYITUPOBAHHBIMY KaHAJIOM U IMPUHIHUII €TO pa6OTBI.

OIIK-3.B.1

25

Onektpruyeckue cxembl BkarodeHus: M/ moneBbix
TPaH3UCTOPOB C «MHIYIIUPOBAHHBIMY KaHAIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

26

CeMelCTBO CTOKOBO-3aTBOPHBIX XapakrtepucTuk MIT
MOJIEBBIX TPAH3UCTOPOB C «MHIYLUPOBAHHBIMY» KaHAJIOM U HX
0COOEHHOCTH.

OIIK-1.V.1

27

CemelicTBO BbIXOAHBIX XapakTepucTuk M/IIT nonessix
TPaH3UCTOPOB € «MHIYLIUPOBAHHBIM) KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpykrypa MIII nosieBoro TpaH3ucTopa co «BCTPOECHHBIM»
KAaHAJIOM U IPUHLMI €ro paboThl.

OIIK-2.B.1

29

Onektpuyeckue cxembl BkrodeHus: M/ moneBbix
TPAH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM U MX OCOOCHHOCTH.

OIIK-3.V.1

30

CeMelCTBO CTOKOBO-3aTBOPHBIX Xapakrepuctuk M/III
IIOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIM) KAHAJIOM M UX
0COOEHHOCTH.

OIIK-3.B.1

31

CemelicTBO BhIXOJHBIX XapakTepucTuk M/IIT nonesbix
TPaH3UCTOPOB CO «BCTPOEHHBIM» KaHAJIOM U UX OCOOCHHOCTH.

OIIK-1.3.1

32

JuddepeHunanbHble UM MaIOCUTHAJIbHBIE TapaMeTPhl
TIOJIEBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

PaboTa 1moneBbIX TPAH3UCTOPOB B IMHAMUYECKOM PEXUME.

OIIK-1.B.1




34 Otnnune onpenenenus AuddepeHaIbHbIX TapaMeTPOB B OIIK-2.B.1
JTMHAMUYECKOM PEKUME OT UX OIPEICIICHHS B CTATUYECKOM
peKUME.

35 YCTpoiCTBO U KOHCTPYKTHBHBIE OCOOCHHOCTH OUTIOJISIPHBIX OIIK-3.V.1
TPaH3UCTOPOB.

36 DJIEKTPUUYECKUE CXEMBI BKIIFOUSHUS OUTTONIIPHBIX OIIK-3.B.1
TPaH3UCTOPOB M UX OCOOCHHOCTH.

37 Pabora OunossipHoro TpaH3ucTOpa, BKIIoYeHHOTo 1o cxeme ¢ | OITK-1.3.1
o0meit 0a30i, B peKUMaxX «OTCEYKM» M «HACBIIICHHUS.

38 Pabora 6unonspHoro TpanzucTopa, BKIrodeHHoro mo cxeme ¢ | OIIK-1.V.1
o0miei 6a30ii, B «<AKTUBHOM» PEKHME.

39 CeMeHCTBO CTAaTHYECKHUX BXOIHBIX XapaKTEPUCTHK OIIK-1.B.1
OWITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO TI0 CXeMe ¢ 00IIIei
0a30ii, ¥ UX 0COOEHHOCTH.

40 CeMelCTBO CTATHYECKHUX BBIXOTHBIX XapaKTCPUCTHK OIIK-2.B.1
OUIIOJISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 0 CXeMe ¢ 001Iei
0a30ii, ¥ X 0COOEHHOCTH.

41 PaGora GunonsipHoro TpaHsucTopa, BKitoueHHoro mo cxeme ¢ | OIIK-3.V.1
OOIIIMM 3MHUTTEPOM, B PEIKUMAX KOTCEUKH» M «HACBIIICHUSY.

42 PaGora OGumosnsipHOro TpaH3MCcTOpa, BKItOYeHHOTO 110 cxeme ¢ | OITK-3.B.1
OOIIMM IMUTTEPOM, B KAKTUBHOMY PEIKUME.

43 CeMelCTBO CTAaTHYECKHUX BXOIHBIX XapaKTEPUCTHK OIIK-1.3.1
OMITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 10 CXeMe C O0IIHM
SMUTTEPOM, U X OCOOCHHOCTH.

44 CeMeNCTBO CTaTHUECKUX BBIXOJHBIX XapaKTEPUCTHK OIIK-1.V¥.1
OMITOJISIPHOTO TPAH3UCTOPA, BKIFOUYEHHOTO 110 CXEME C OOLIHM
IMHUTTEPOM, U UX OCOOCHHOCTH.

45 Cxema BKJIFOUCHHUS OHMITOJIIPHOTO TPAH3UCTOPA C OOIIMM OIIK-1.B.1
KOJUIEKTOPOM B «aKTHBHOM)» PEIKHME H €€ 0COOCHHOCTH.

46 Cucrema H mapaMeTpoB OHITOJIIPHBIX TPAH3UCTOPOB. OIIK-2.B.1

47 DOoTOTPaH3UCTOP, YCTPONUCTBO U MPUHIIMIT JCHCTBHS. OIIK-3.V.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3agayu) myist 3adeta / nudd. 3auera

Kon
WHIMKATOpa

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [N KypcOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — IlepeyeHp TeM Juisi KYPCOBOTO TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[IpumepHBIii nepedeHb TeM JUIsl KypCOBOTO MPOEKTHUPOBAHUS/BBITIOIHEHUS

Ne n/nn .
KypcoBO# paboThI
Y4eOHbIM MJITAHOM HE MPEAYCMOTPEHO
Bonpocsl s mpoBeneHHS MPOMEXYTOUHOM aTTecTallud B BHJIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

Ne /1t

[IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB

Kon
HHIUKATOPA




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT
No i/t ITepevyeHb KOHTPOJBHBIX PaObOT
He npenycmorpeHno

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akrtax [VYAIIL, pernamMeHTUpYOIMX MOPSAOK U INPOUEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluyi 00ydarouXcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCIHHUITJIMHBI

11.1. Meroauyeckue yKazaHus s OOydYarolIuXcsi 10 OCBOCHHIO JICKIIMOHHOTO
MaTepuana.

OcCHOBHOE Ha3HAuYeHHWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOE U SICHOE U3JI0KEHUE yaeOHOro MaTepuana. HazHadueHrne COBpeMEHHOM JICKITUU B paMKax
JUCIUIIMHBI HE B TOM, 4YTOOBI TOJYYHTh BCIO HH(POpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTIOCTYDKCHUH Hay4yHOW MbICIH. B ydeOHOM mporiecce JIKIUs BBITOJIHSIET METOI0JI0THYECKYIO,
OpPTraHHU3aAIMOHHYI0 U WHPOpMAIMOHHYIO (PyHKIMU. JIKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKPETHOM 00JlacTH 3HaHHs, €€ MpoOJEMbI, JaeT IENbHOE MPEJCTaBICHUE O JUCIMIUIUHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMHU JUCIATLTTHAMH.

IInanupyeMble pe3yJIbTaThl IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MAaTeEPHAa;

— TIOJMy4YeHHUE COBPEMEHHBIX, [IEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIPENENAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJyYEHUE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEIOIaBaTEIICM;

— pasBuUTHE NPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITENIbHOM pabOTHI;

— TIONy4YeHHWE 3HAHWH O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU M TEXHHUKH U O IPOTHO3E
WX pa3BUTHUS Ha OMMKANMIITNE TOBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MIOJIOKEHUS, TIPUXOIUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B Pa3IMYHBIX ()OPMYIIUPOBKAX);

—  TIOJyYeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JleKIMOHHBI ~MaTepuad MOXET COMPOBOXKAATHCS JEMOHCTpAlMedl ClaiaoB U
UCIIOJIb30BAaHUEM pa3JJaTOYHOTO MaTepuaja MpH IPOBEICHUU KOPOTKUX JHCKycCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 IUCHUTUIHHE.

CTpyKTypa IpeaoCcTaBlIeHus JEKIIMOHHOIO0 MaTepraa:

—  Jleknuuy,

— JleMoHCTpAaIUs IPOMBIIUICHHBIX 00Pa3II0B MOIYIPOBOTHUKOBBIX TIPUOOPOB;

— JleMOHCTpAaIUs JIEKTPUICCKUX CXEM BKIIFOUEHUS MOTYIIPOBOHUKOBEIX TPHOOPOB.

11.2. Meroauueckue yka3aHus s OOy4aroIMXCS IO BBIIOJHEHUIO J1a0OpaTOpHBIX
pabor.

B xoze BeIOTHEHUS J1aOOPATOPHBIX PA0OT 00YyUAIOIIUIICS JOIKEH YTIITyOUTh U 3aKPEMUTh
3HaHUS, PAKTUYECKHE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIMKON M TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBUM C KBIM(UKALMOHHOM XapaKTepHCTUKON oOyuatomierocs. BeimonneHue
71a00paTOPHBIX pabOT COCTOUT M3 IKCTIEPUMEHTATBHO-TTPAKTHYECKOH, PacdeTHO-aHATUTHIECKOM
4acTeil 1 KOHTPOJIBHBIX MEPONIPUATHH.



Brimonnenne mabopaTOpHBIX pabOT OO0ydYarOMIMMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3YYCHHUS UCIMIUIMHBI, OINPEICIsIeMOil ydueOHBIM IUIAaHOM, W OTHOCHUTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIISTYIOIINX OCHOBHBIX 33]1a4 00y4YaroIIerocs:

— NPHOOpPETCHHE HABBIKOB UCCIICIOBAHUS MPOIIECCOB, SIBICHUH U 00BEKTOB, N3y4aeMbIX
B paMKax JaHHOU TUCIUILIHHEI;

— 3aKpeIUICHHE, Pa3BUTHE U JICTAIM3AlUS TCOPETHUECKUX 3HAHHWH, MOJYYCHHBIX Ha
JCKITHSIX;

— MOJIyueHHE HOBOW MH(OPMAIHH 110 N3yIaeMON JIUCIIUILINHE,

—  TpuUOOpETEHHE HABBIKOB CAMOCTOSTEIBHON pa0dOTHI ¢ IA0OPATOPHBIM 000PYIOBAHUEM
U Ipudopamu.

3ajanue v TpeOOBaHMUS K IPOBEJICHHIO JIAOOPATOPHBIX PaboT

HccnenoBanue XapakTepUCTUK MOIYIPOBOJHUKOBBIX MpuOopoB. JlaboparopHas pabora
BBITIOJIHSETCS] OpPUTaIoi U3 IBYX-TPEX CTYICHTOB Ha YHHBEPCAIbHBIX U3MEPUTEIBHBIX CTCHIAX.
[IpoBeneHne uccleOBaHUN OCYLIECTBISIETCS B COOTBETCTBHM C 3aJaHMEM M B YKa3aHHOU
HOCIICIOBATEILHOCTH. Pe3ysibTaThl H3MEPEHHIA 3aHOCATCS. B IPOTOKOJ MCIBITAHUN, KOTOPBIN O
OKOHYAHHHU MCCIICAOBAHUI TOJDKEH OBITh MPE/ICTABIICH ISl IPOBEPKH MPETIOIABATENIO.

CrpykTypa 1 opmMa 0TUETa 0 Ja00paTOPHOI paboTe

OT4er J0JKEH COJIeP)KaTh: HAMMEHOBAHHUE U 1IEJIb pa0OThI; CXEMbl U3MEPCHHI; TaOJIHIIbI
I/I3MepeHHI)IX JaHHBIX Fpa¢)HKH XapaKTepI/ICTI/IK I/ICCJ'ICIIyeMI)IX O6’I)CKTOB; paCC‘-II/ITaHHI)IG
3HAYCHUS TAPAMETPOB HCCIIECyEMbIX 00OBEKTOB; KpaTKHE BBIBOBI. OTYET BBIMIOJIHICTCS HAa OeI0i
oymare opmara 297 x 210 kB. MM.

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOpPATOPHOU paboTe

OoOpa3zer opopmileHHs] TUTYJIBHOTO JIMCTa TPUBEACH Ha caifte: https://guap.ru/standart/
['paduiku CTPOSATCS HA OTIACIBHBIX JIUCTaXx (opmara ordera. MIumocTpaluu Majibix pa3sMepoB
pa3MeIanTcs Ha OJHOM JHcTe. Bce rpaduku W PHUCYHKH IO/DKHBI MMETh HYyMEpaldio U
MOSICHSIOIIME MOIIUCH C YKa3aHHEM THIIA HCCiIeayeMoro o0bekTa. [IpUHIMIHATBHBIE CXEMbI
BBIUCPUYHMBAIOTCS B COOTBETCTBUH ¢ TpeOboBanusmu ECK/I.

1.  AGpamos, A. I1. Tpanzucropsl. MeToanyeckue yka3aHus K BbINOJIHEHHIO JJa00OPaTOPHBIX
paboT MO HCCIIEeOBAaHUIO YCHIIMTENBHBIX KAacKaJoB Ha OHWMOISIPHOM U TIOJIEBOM
Tpan3ucropax / A. Il. A6pamos, B. I'. Hedenos, A. C. [Tapackyn. CII6.: I'YAII, 2020. —
37 c.: un.

2. AOpamos, A. Il. DnekrpoHuka. MeToauuecke yKa3aHus K BBIIOJIHEHUIO 1a00paTOPHBIX
paboT MO UCCIIeIOBAHUIO TTOJIYITPOBOTHUKOBBIX 1010B/ A. I1. Abpamos, B. B. Onapus.
CII6.: T'YAIL 2008. — 41 c.: un.

11.3. MeToauueckue yKa3aHus ISl OOYYarOIIUXCS 0 MPOXO0KACHUIO CaMOCTOSATEIHHON
paboTsl

B Xoae BBIOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUYaAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaroruxcst o 3a04HOM ¢Gopme OOy4eHHs, CaMOCTOSATENbHass paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEILHOM paboOThI, y oOydaromierocss GopMHUpPYETCs
1eecoo0pa3Hoe TUIAHUPOBAHKUE PAb0OUEro BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS U
HaBbIKM B YCBOCHHM H CHUCTEMATU3alluN HpI/IO6peTaCMBIX 3HaHPII>i, oOecrieunBaeT BBICOKHIA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEHHS, TMOMOTaeT TNOMYyYUTh HABBHIKA TOBBIIICHHUS
poheccuoHaNIbHOTO YPOBHSL.


https://guap.ru/standart/

MeroaudeckuMH ~ MaTepUallaMK,  HaNpaBJIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00YJarOIIUXCSISBIISIOTCS:

—  y4eOHO-METOAMYECKHA MaTepHall MO0 JUCIUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
0 3204HOM (hopMe 00yUCHHUS).

11.4. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0XKICHUIO MPOMEXYTOUHOMN
aTTeCTalUu.

[IpomexyTounass  arrectamus  OOYyYAIOIIUXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAET B
cedst:

— 2K3aMeH — (hopMa OLIEHKH 3HAHUH, MTOJIYICHHBIX 00yUYaIOIIUMCS B IIPOLIECCE U3YUCHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUIA pEHIeHUs TPaKTUYECKUX 3ajad. OJK3aMEH, KaK MpaBujo, MPOBOJUTCS B TEPHOJ
9K3aMEHALIMOHHOM CECCHM M 3aBEPIIAETCS aTTECTAMOHHOW OLIEHKON «OTIUYHO», «XOPOILOY,
«YJIOBJICTBOPUTEIILHO», «HEYIOBIETBOPUTEIHHOY.

Cucrema OLIEHOK IPH MPOBEACHUHM TPOMEXKYTOUHOW aTTECTAllMM OCYILIECTBISETCS B
COOTBETCTBMH C TpeboBaHusaMu [lomoxkenuii «O TekymeM KOHTpOJE YCHEBAEMOCTH U
NPOMEXKYTOYHOH arTtectanmu cryneHToB ['YAII, oOywaromuxcs 1Mo mporpamMmMaM BBICHIETO
oOpazoBanus» 1 «O MOIYITHLHO-PEHTHHTOBO CUCTEME OLICHKH KayecTBa y4eOHOH paboOThI CTY/IEHTOB
B I'YAII».



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps
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Kadeapoit




