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AHHOTaNINA

JucuumimHa «OJEKTPOHUKA» BXOJUT B 00pa3oBATENbHYIO MPOTPAMMY  BBICIIETO
o0pa3oBaHusi — OporpaMMmy CHEHHATUTETa IO HANpaBICHUIO IOATOTOBKH/ CHEIHATIbHOCTU
11.05.01 «PannosnekTpoHHbIE CUCTEMBI U KOMIUIEKChD) HaIpaBIeHHOCTH «PannonokanmoHHbIe
CHUCTEMBI M KOMIUTIEKChI». JluciumnHa peanusyercs kadeapon «Ne23».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIONINX KOMIICTCHITHN

OIIK-3 «CrocobeH K JOTHYECKOMY MBIIUICHUIO, OO0OOIIEHUIO, MPOTHO3UPOBAHUIO,
MOCTAaHOBKE MCCIIEAOBATEIBCKUX 33J1a4 U BBIOOPY MyTeH MX JOCTHIKEHUS, OCBOCHUIO PaOOTHI Ha
COBPEMEHHOM HM3MEPHUTEIbHOM, JTUArHOCTHYECKOM U TEXHOJOTHMYECKOM 000pyAOBaHUH,
UCTIONIB3YEMOM  JIJIi  PEIICHUs  Pa3NUYHBIX HAYYHO-TEXHHYECKHMX 3aad B  o0iactu
PaZMOdJIEKTPOHHON TEXHUKU U MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUII

OIIK-5 «CriocoOeH BBIOJIHATH ONBITHO-KOHCTPYKTOPCKHE PabOThI C y4ETOM TpeOOBaHU
HOPMATUBHBIX JOKYMEHTOB B O00JIACTH PaJAMORIEKTPOHHOM TEXHUKH U HH(OPMALMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOT U

OIIK-6 «CrnocoOeH YYWThIBaTh CYIIECTBYIOIIUE U TEPCIEKTUBHBIC TEXHOJIOTHH
MPOU3BOJICTBA PAIMOICKTPOHHON anmaparypbl IPH BBHIMOJIHEHUU HAYYHO-UCCIIEIOBATEIbCKON
OTIBITHO-KOHCTPYKTOPCKHUX paboT»

Conepkanne AUCIHUIUIMHBI OXBaTHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
bu3nyecKuX NPUHLMUIOB JCHCTBHS, XapaKTEpPUCTUK, Mojeled u  ocoOeHHOCTEeH B
PAIMOTEXHUYECKUX IICTISIX OCHOBHBIX THUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB WX TTOCTPOCHUS U
MEXaHHU3MOB BIIMSHUSA yCIOBHUI 3KCIUTyaTalluy Ha pabOTy aKTUBHBIX MPUOOPOB.

[IpenogaBanue AUCHUILIMHBI IPEAyCMATPUBACT CICAYIONME (OPMBI OpTraHU3AHA
y4eOHOro mporiecca: JEKIHU, J1adopaTopHble pabOThl, CaMOCTOSITENbHAas paboTa CTyICHTA,
KOHCYJIbTAINH.

[IporpaMMoii NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO6masi TpyAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHuIbl, 144
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHID)



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro mpenosaBaHusl IUCHMIUIMHBI «DJIEKTPOHUKA» SIBISETCS U3YUYEHHE CTYACHTAMH
(U3HYECKUX PUHITUIIOB JICHCTBUS, XapaKTEPUCTUK, MOJICTICH U OCOOCHHOCTEH MCTIOIh30BAHUS B
PaIMOTEXHUYECKUX LIETAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTUH MUKPOIJIEKTPOHHBIX LIENEN, MEXAaHU3MOB BIUSHUS YCIOBHM 3KCILTyaTallud HA
paboTy aKTUBHBIX NMPUOOPOB U MUKPOIIEKTPOHHBIX wLerned. [Ipu u3ydeHun 3Toil AMCHUITITUHBI
3aKJIa/IBIBAKOTCS  OCHOBBI 3HAHWM, IMIO3BOJISIOIIMX YMEJIO HCIIOJIb30BaTh COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paguo3JeKTPOHUKHU U MOHUMATh TEHJCHLUHU U MEPCIEKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOJIb30BAHMUS; TPUOOPETAIOTCS HABBIKU pacdeTa PEXKMUMOB aKTUBHBIX MPUOOPOB
B DJIEKTPOHHBIX LEMAX, HKCIEPUMEHTAIBHOIO HCCIEJIOBAHMS UX XapaKTEPUCTUK, MU3MEPEHUs
apaMeTpoB U MOCTPOCHUS 0A30BBIX SYEEK ICKTPOHHBIX IIETICH, COIEPIKAINX TaKUe IPUOOPHI.

B o0acTu BocniuMTaHUs JIMYHOCTH OCJIBIO ITOATOTOBKH II0 HaHHOﬁ JUCHUIIIIMHC ABIACTCA
q)OpMI/IpOBaHI/Ie COIMaJIbHO-JIMYHOCTHBIX U O6H.[CKy.HBTyprIX KOMHCTGHHHﬁ, TaKHMX Ka4CCTB, KaK
HEJICYCTPEMICHHOCTD, OPraHU30BaHHOCTD, prnon}o6ne, OTBCTCTBCHHOCTD, I'PAXXJaHCTBCHHOCTD,
KOMMYHHUKAaTHBHOCTb, TOJICPAHTHOCTD U JIP.

1.2. JlucumniavHa BXOIUT B COCTaB 00s13aTeIbHON yacTH 00pa3oBaTeIbHON MPOrpaMMBI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AUCUUILIMHBI 00yYarolUiics JOKEH 00J1alaTh ClEAYOLIMMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHp KOMIIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Koxn u
Kareropus (rpynmna) Kon n HanMeHOBaHUE UHAMKATOPA
HaNMEHOBAaHHE
KOMIIETEHIIH JOCTH)KEHUST KOMITETCHIIUN
KOMIIETEHIINH

OIIK-3 CnocobeH k

JIOTHYECKOMY

MBIIIUIEHUIO,

000011IeHHTO,

MIPOrHO3UPOBAHHIO

p p > | OIIK-3.3.1 3HaTh MeTO/IbI pelIeHus 3aau

MOCTAaHOBKE
aHaJM3a U pacyera XapakTepUCTUK

HCCIIeI0BATENbCKUX .
PaIMO3IEKTPOHHBIX CHCTEM U yCTPOHCTB

3aja4d ¥ BEIOOPY

vTei Hx C IPUMEHEHUEM COBPEMEHHBIX CPECTB

Y M3MEPEHUs ¥ TPOEKTUPOBAHUS

JOCTHKEHUS, .
OIIK-3.V.1 ymeTh BBINOJIHATH HACTPOIKY

OCBOEHUIO pabOThI Ha

ObenpodeccuoHanbHbIe BCIIOMOTaTeJIbHOTO 000pYI0BaHUS B
COBPEMEHHOM

KOMIICTCHIIN COOTBCTCTBUH C ITapaMETpaMu

U3MEPUTEIIEHOM,
aAHATM3UPYEMBIX Y3JIOB B OJIOKOB
IUArHOCTUYECKOM U .
PaZMOAIIEKTPOHHBIX CUCTEM M YCTPOICTB
TEXHOJIOTUYECKOM
OIIK-3.B.1 Bnametrs HaBBIKAMU
o0opya0OBaHUN,

MCII0JIb30BaHUsI METOJIOB PELICHMSI 3a/1a4
aHaJIM3a U pacdyera XapaKTepUCTUK
PaZMOdIIEKTPOHHBIX CUCTEM U YCTPOICTB

HCIIOJIE3YEMOM JIISI
pelIeHUs Pa3IMYHBIX
HAyYHO-TEXHUYICCKHIX
3a7a4 B 00J1acTu
Paaro3IEKTPOHHOM
TEXHUKHU U
nH(OPMAaIIMOHHO-




KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTUH

OIIK-5 Cniocoben
BBINIOJIHATH OIBITHO-

OIIK-5.3.1 3HaTh OCHOBHBIE METOEI

KOHCTPYKTOPCKHE
POEKTUPOBAHUS, UCCIICTIOBAHUS U
paboTHI C y4EeTOM
N AKCIUTyaTalluH CHEIHATbHBIX
TpeOoBaHMI
HODMATHBHLLY PaIHOTEXHUYECKUX CHCTEM
OobmenpodeccruonanbHbIe noE MOHTOR B OIIK-5.Y.1 ymeTb npUMEHSThH
KOMITETCHIIUH 5 6HZCTH MH(OPMAIIMOHHBIE TEXHOJIOTHH
. | nHGOPMALMOHHO-BBIYHUCIUTEIbHbIC
Pannuo3JIEKTPOHHOM
CHCTEMBI JUISl PeIICHHUs Hay4IHO-
TEXHHUKH U
HCCIIEIOBATEILCKUX U MPOEKTHBIX 3a/1a4
UH(pOPMAIMOHHO-
PaIHOdICKTPOHUKH
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI
OIIK-6 Cniocoben
YUYUTHIBATH
CYIIECTBYIOILIUE U
MEPCIEKTUBHBIC
TEXHOJIOTUH
IIPOU3BOJICTBA OIIK-6.3.1 3HaTh COBpEMEHHBIE
OOmenpodeccroHaIbHBIE | PAAUOIEKTPOHHON | TEHJCHIUH PA3BUTHS AJIEKTPOHUKH,
KOMIIETEHIIH anmaparypsl pu M3MEPUTEIBHON U BBIYUCIUTEIHHON
BBIITOJTHEHUH TEXHHUKH, MTHOOPMALMOHHBIX TEXHOJIOTHIA
Hay4YHO-
UCCIIeI0BATEIBCKON
OTIBITHO-
KOHCTPYKTOPCKUX
pabot

2. Mecro nucuuminHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYEHUH CIETYIOIUX TUCIUILINH:
— «Marematuka-1 (AHanuTHYECKas TEOMETPUS U JIMHEHAs anreopa)y,
— «Marematuka-1 (Maremaruueckuii aHaJIu3)»,

— «Du3mKa;y,
— «XuMus»,

- ((MaTCpI/IaJ'IOBC,I[CHI/IC»,
- ((3HeKTp0TeXHPIKa>).

3HaHMs, TOJYYEHHBIE NPU W3YYEHHH MaTepuana JaHHOM IHWCLUUIUIMHBI, MMEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BATbCA IMPU N3YUCHUHN APYIUX AUCHUILINH:

— «CxeMOTeXHHKa aHaJIOTOBbIX AIEKTPOHHBIX YCTPOHCTBY,

— «CucTeMbl U CETH PaIuOCBI3N»,

— «YcrpolicTBa mpueMa-nepeaadun HudpoBol TEIEKOMMYHHUKAIIMOHHON HHPOPMALIHI,

— «OCHOBBI paIMOOTITHKI.

Tabaure 2.

3. O0BeM Hu TPYAOEMKOCTh JUCITUTITAHBI
JlanHple 00 o0meM o0beMe AUCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOMH
paboThI 1O TUCHUIUIMHE (M pacnpeielieHne 3TOW TPYJOEMKOCTH 0 CEMeCTpaMm) MpeICTaBIeHbI B




Ta6mmma 2 — O6beM U TPYJT0EMKOCTh JUCITUTITUHBI

TpynoemMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
Ned
1 2 3
Oowan mpyooemMKocno oucyunIuHl, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npakmuueckoii n0020mosKu
Ayoumopnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nekruu (JI), (gac) 34 34
npakTuyeckue/cemunapckue 3ansatus (I13),
(dac)
naboparopubie padotsl (JIP), (1ac) 34 34
KypcoBoii npoekt (padota) (KII, KP), (dac)
9K3aMeH, (4Jac) 27 27
Camocmoamenvhnas paboma, Bcero (4ac) 49 49
Buo npomesicymounoii ammecmayuu: 3auer,
mudd. 3ader, sk3amen (3auer, Hudd. 3ay, JK3. OK3.
DK3.%%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TeMBI AUCITUTUIHHB Tlexunn 13 JIP KII CPC
’ (gac) (C3) (gac) (gac) (dac)
Cemectp 4
Paznen 1. DneMeHTHI PU3UKH TBEPOTO TEINA. 11
Tema 1.1. ®dusnueckre OCHOBBI 4 2
MIOJIYIIPOBOTHUKOBBIX TPHUOOPOB.
Tema 1.2. KoHTaKkTHBIE SIBJICHHUS. 6 2
Paznen 2. [TonynpoBoTHUKOBBIE TIPUOOPHI. 12
Tema 2.1. ITomympoBOTHUKOBBIE TUOIEI. 6 4
Paznen 3. [lomynpoBoTHUKOBBIE IPUOOPBHI. 15
Tema 3.1. [TosieBbIe TPAH3KUCTOPHI. 6 10
Tema 3.2. BunonsipHbie TPAaH3UCTOPBI. 6 12
Paszen 4. OnTo3IeKTPOHHUKA. 11
Tewma 4.1. ®oToaMEKTpHUUECKHE U U3ITydaTENbHbIE 6 4
PUOOPHI.
Hroro B cemectpe: 34 34 49
Hroro 34 0 34 0 49

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroIyUMUCS OTIPEIeTIEHHBIX TPYA0BBIX (YHKINH, CBA3aHHBIX C OyAyIIei mpoheccuoHaTbHON
JESITEIbHOCTBIO.

4.2. CO,Z[Cp)KaHI/IC Pa3sacyioB U TEM JICKIIUOHHBIX 3aHATHH.
Coz[epxcaHHe pa3aciioB U TEM JICKIUOHHBIX 3aHATUH MIPUBCICHO B Ta6J'II/II_IC 4.



Tabmuna 4 — ConeprkaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIa

HaszBanue u conep:kanue pas3aeiioB U TEM JEKIIMOHHBIX
Howmep paznena N
3aHATUHU

Paznen 1 DJieMeHTHI GU3NKHN TBEPAOro TeJia.
1.1. ®u3nyeckrue OCHOBHI MOIYTIPOBOAHUKOBBIX IPHOOPOB.

OcHOBHbIE TIOHATUS 30HHOM TEOpUU MOJIYHNPOBOJHHUKOB.
CratucTuka »5SJIEKTPOHOB U JABIPOK B  IOJIYIPOBOJHHUKAX.
BprO)K,HeHHBIG u HCBLIPOXKICHHBIC MOJIYIIPOBOAHHKH.
Konnenrpanus HocuTenel 3apsijia B COOCTBEHHBIX U IPUMECHBIX
MOJIYITPpOBOAHHKAX B YCIIOBUAX TCPMOAUHAMHUYICCKOI'O
paBHOBecus. HepaBHOBECHOE COCTOSHHE IOJIYIPOBOJHUKA.
IIponeccsl nepeHoca HOCUTENIEH 3apsiia B IOJYIPOBOJHUKAX.
I'enepanuss u pekoMOMHanus Hocutened 3apsga. BiusHue
NEKTPUYECKOTr0 1O Ha OOBEMHYI0 M IOBEPXHOCTHYIO
JIEKTPOIIPOBOJIHOCTh  IOJIYNIPOBOAHUKOB.  TemmeparypHble
3aBUCUMOCTH KOHOCHTpaluWH, I[MOABHKHOCTU MU YHCHBHOﬁ
JIEKTPOIIPOBOJIHOCTH  IOJIYIPOBOAHUKOB.  BO3HHMKHOBeHME
0o0BbEMHBIX HeycToWuuBocTed. OnNTHUECKHE U  TEIUIOBBIE
CBOWCTBA  MOJIyNPOBOAHMKOB.  DOTO3NEKTpUYECKHE U
TEPMODJIEKTPUYECKUE SABIICHUA.

1.2. KoHTtakTHbIe SIBJICHUS.

[lonsaTne o p-n-mepexone, Tumsl p-N-nepexonos. dusnyeckue
IpOLIECCHl B p-N-IIepexojie IpU OTCYTCTBUM W IPU HAIAYUU
BHEIIHETO HaNpshKeHMs. BonbTamnepHas xapakTepuctuka p-n-
nepexona. KOHTakT «MeTaul-IoJylpOBOJHUK», 3aBUCHMOCTb
€ro CBOWCTB OT paboTHl BbIXOJa MOJIYMPOBOJHUKA U MeTaslia.
I'ereponepexonsl.

Paznea 2 IHosrynpoBoaHUKOBbIE MPHOOPHI.
2.1. IlonynpoBOJHUKOBBIE JUOIBL.

[TomynpoBOAHUKOBBIN MO, €70 XapaKTEPUCTUKH U TapaMETPBI.
OcHoBHbIE BU/IbI TP00Os p-N-iepexoa. [lepexoansle mporueccsl
B TMOJIyIPOBOJHUKOBOM JAMOJE, HAKOIUIEHHE M paccachblBaHHE
M30BITOYHOTO 3apsfa, 1M y3nOHHAS EMKOCTh. DKBUBAJIIEHTHAS
cXemMa  MOJYyNPOBOAHUKOBOTO  auona. (OCHOBHBIE  THIIBI
IMOJIYITPOBOAHHUKOBBIX IWUOA0B, X KOHCTPYKIMHU, IMapaME€TPbl U
o0JacTu MPUMEHEHHUS.

Paszpnen 3 IHonynpoBoaHMKOBbIE NPHOOPHI.

3.1. IloneBble TPaH3UCTOPHI.




ITonesrie TpaH3UCTOPBI C 3aTBOPOM B BUIE p-N-nepexona. Mx
YCTPOMCTBO, MNPUHLIMUI  JEHUCTBUSA, CXEMbl  BKIIOYEHUS,
XapaKTEPUCTHUKU U MTApaMETPbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
TeMIiepaTypbl. Harpy304Hslii pexuM IIOJIEBOTO TPAH3UCTOPA,
Harpy304yHble XapakTepucTUKH. Pusnueckue sSABICHUS Ha
MIOBEPXHOCTH MOJyNnpoBoAHMKA. [loneBble TpaH3UCTOpHI C
n3osupoBaHHbIM 3aTBOpoM (MOII- ninm MTI-Tpa3uctopsr), ux
NPUHLUIT ~ JICWCTBUS,  XAPAKTEPUCTHKA W IapaMeTphl.
Oco6ennoctn  momHbx  MII-Tpan3uctopoB.  Obnactb
IIPUMEHEHHUSI [10JIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPBHI.

Tpan3ucrtop kak cucremMa JAByX B3aUMOJEHCTBYIOIIMX p-N-
nepexonoB. Bo3MoxkHBIE pEXHUMBI  PabOTHI  TPaH3UCTOpA:
AKTUBHBIN (YCUIIUTENbHBIN ), OTCEYKH, HACBHIILIEHUS, THBEPCHBIM.
@duznyeckue Impoueccel B 0Oe3apeiihoBOM TpaH3HCTOpPE B
aKTUBHOM YCWJIHMTEIBHOM pexuMme. TOKHM B TpaH3UCTOPE.
Koadpduuuent mnepemaum  SMUTTEpPHOTO TOKa M €TO
cocTasisitone. Tpu cXeMbl BKITIOYSHHUSI TPAH3UCTOPA: C OOIIUM
OMHUTTEPOM, C o0Omeil 0a30ifi u OOIUM KOJUIEKTOPOM.
XapakTepuCTUKU TPAH3UCTOpa B cXeMax c obmiel 0a3zoil u c
o0IMM dMUTTEpOM. BinsiHre TemnepaTypsl Ha XapaKTEpPUCTUKU
TpaH3ucTOpa. TpaH3UCTOp KaK JHMHEWHBIN YETHIPEXIOIIOCHHUK.
CuctemMbl MaJTOCUTHAIIBHBIX (MU PepeHIIAIbHBIX) TapaMeTPOB
Tpanszucropa. OnpeneneHne MaJOCUTHAIBHBIX MApaMEeTPOB IO
XapaKTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucropa mpH
HAIMYAM HArpy3KH B KOJUIGKTOpPHOW wenu. Harpy3oudnsie
XapaKTepUCTHKH TpaH3ucTopa. [lapamMeTpsl, XapaKTepu3yomme
PEKUM YCUIICHHUS, OIpeNeIeHHe HX M0 XapaKTepHCTUKaM.
Beibop paboueil TOukM TpaH3HCTOpa B PEXHME YCHUIICHHUS.
CxeMOTeXHHYECKHE CHocoObl 3amaHus pabodeil  TOUKH.
BrusHue HEeTMHEWHOCTH BXOAHBIX XapaKTEPUCTUK Ha paboTy
TpaH3UCTOpa B pexXuMe ycuieHus. Pabora TpaH3ucTopa Ha
BBICOKUX 4acTtoTax. J[lpeidoBbie Tpansuctopsl. [lapamerpa,
XapaKTepU3yIOIIie BBICOKOYACTOTHBIE CBOMCTBA TPaH3HUCTOPA.
OKBUBAJCHTHbIE CXeMbl TpaH3uctopa ((popmanpHble U
¢usnyeckue). Moxenu TpaH3UCTOpPA, UCHOJNb3yeMble NpU
KOMIIBIOTEPHOM TPOEKTUPOBAHUH DJIEKTPOHHBIX cxeM. Pabota
TPaH3UCTOpPA B PEKUME NEPEKITIOUEHUsS. YCIOBUS OTCEYKU U
HacbleHus. [lepexoqHble Mpolecchl B TPAaH3UCTOpE IMpH
nepexiatoueHnu. [lapamerpa TpaH3UCTOPOB B HUMITYJIbCHOM
pexume. TpaH3UCTOPHBIN KIFOY, IOCTPOEHHBIM IO CXEME C
o0muM SMuTTepoM. [IpenenpHO OMyCTHMBIE TapaMeTphI
TPaH3HUCTOPA.




Pa3nen 4

OnTo3eKTpOHUKA.
4.1. ®OTO3JEKTPUUECKUE U U3TTydaTeIbHbIe TPHOOPHI.
dotope3ucropsl, UX

KOHCTPYKIHA, XApaKTCPUCTUKHU u

napameTpbl. DU3MYECKHE TMpoIecChl B p-N-Tiepexoje IpHu
posugeiictBun  cBeta. ®oto OJIC. dororaibBaHUYSCKHE
aneMeHThl. DOTOAUO/ABI, OCHOBHBIE PEXUMBI HX pPaOOTHI.

XapakTepucTuku U napamerpsl GoToano0B. OCHOBHBIC THIIBI
($hoToaMOI0B. JeHCTBYS,

XapaKTEePUCTHKH,

@OTOTPAaH3UCTOPBL:  IPUHIUI
OGnactu

Pa3IUYHBIX THIIOB TOJXYIPOBOJHUKOBBIX (POTOIIEKTPUUECKUX

MapaMeTphbl. MIPUMEHEHUS

pubopoB. Mznyuaroiue NoaynpoBOJHUKOBBIE PUOOPHI U UX
MIPUMEHEHHUE.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYTOCMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYLOEMKOCTb

W3 aux No
Temsbl DopMbl .
Ne TpyaoeMKoCTb, | IpaKTUYECKOi | pa3aena
MPaKTUYECKHUX MPaKTUYECKHUX
/a . v (dac) MOJATOTOBKH, | JUCLIMII
3aHATAN 3aHATUI
(dac) JIUHBI

V4eOHBIM IIAaHOM HE npeayCcCMOTpCHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh

N3 Hux No
Ne HaumenoBanue nabopatopHbIx paboT TPYAOGMKOCTS, | MPAKTHHECKOH | pasiena
n/m (gac) NOATOTOBKHU, | JUCLHII
(gac) JIMHBI
Cemectp 4
1 | Onpenenenue NMPUHBI 3aNIPEIIEHHON 30HbI 4 1
HOJYIPOBOJIHUKOB
2 | UccnenoBanue BBINPSIMUTEIBHBIX JIMOJIOB 4 2
3 | UccnemoBanue moaeBBIX TPAH3UCTOPOB C 4 3
yIpaBiIsieMbIM (p-1) MEPEX0I0M
4 | UccnenoBanue NOJEBBIX TPAH3UCTOPOB C 6 3
W30JIMPOBAaHHBIM 3aTBOPOM
5 | UccnemoBanue OUITONISIPHBIX TPAH3UCTOPOB, 6 3
BKJIIOYEHHBIX 110 cXeMe ¢ o0mieil 6a3oii
6 | UccrnemoBanue OUITONISIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX 110 CXEMe C O0LIIM
IMHUTTEPOM
7 | UccanenoBanue GOTOTPAH3UCTOPOB 4 4




‘ Bcero ‘ 34 \

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJITAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroUIXCs
Buiel camocTosiTennbHOM paboThI U €€ TPYJ0EeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Buasl caMoCcTOsITeNIbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemecrp 4,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydenue TeoOpeTHYECKOro MaTepraa 20 20
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetrno-rpaduueckue 3ananus (PI'3)
Brimonnaenue pedepara (P)
[ToaroroBka K TEKylemMy KOHTPOJIIO 19 19
ycneBaemoctu (TKY)
Jomamnee 3apanue (/13)
KonTponbusie pabotsl 3a0uHuKOB (KP3)
[ToaroroBka K IpOMEXKyTOYHOMN 10 10
arrectaruu (I1A)
Bcero: 49 49

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIEUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYEeCKHE MaTepUalbl JIs1 CAMOCTOSITENbHOM paboThl 00yUaromuXxcs YKa3aHbl B I1.11.
7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MevYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUH

KomnmuecTtBo 9K3eMILIsIpoB B
Ug_ll_ngﬁ)/ec bubnuorpadudeckas ccpuiika (Kpoﬁlgiilggir;ﬁ;bm
HK3EMILISIPOB)

621.38 ByabrueB, Anaroauni 3
b 90 JleoHug0BUY. DIEKTPOHHBIE

npuOopbl: yuebHOe

nocobue / A JI. bynbrues, B. A.

IIpoxopenxko. - MuHck : Beicm.

mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pamnomarepuainsi, 4
I130 PalMOKOMIIOHEHTHI M 3JIEKTPOHUKA!

yuebHoe nocodue / K. C.




[etpos. - CI16.: ITUTEP, 2006. -

522 c.

ISBN 5-94723-378-9
621.38 Iumkun, I'. T'. DnexTpoHuka: 4
65 yueOHux/I'. I'. lumxkun, A. T

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

703 c.

7. IlepeyeHb AMEKTPOHHBIX OOpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL anpec HaumenoBanue

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIO IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPaMMHOTO oOecTieueHHs peacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CTICUCHHS
Ne /it HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITOJIb3YEMBIX pu
OCYILECTBIIEHMH 00pa30BaTEIbHOrO MPOoLEecca MO JUCIUIUINHE

[lepeuenp ucnoab3yeMbIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPECTABIIEH B TA0IHIIE
11.

Tabauna 11— Ilepeuenb MHGPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nt Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON 4acTH Howmep aynutopun

n/n MaTepHaIbHO-TEXHUUECKOH Oa3bl (mpu HEOOXOAMMOCTN)
JlexuMOHHAs Ay JUTOPUS 24-02 (yn. 'actenno, 15)
JIaGoparopust DIEKTPOHUKU 22-09 (yn. I'actemo, 15)

10. OI_ICHOLIHBIC cpeacTBa Ajisd MpOBEACHU A HpOMC)KyTO‘-IHOﬁ arTeCTalun



10.1. CoctaB OICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0ydaromuxcs Mo AUCHUTUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu
But npoMeXyTOYHOM aTTeCTalllK IlepeyeHb OIIEHOYHBIX CPEJICTB
DKk3ameH Criucok BONPOCOB K 3K3aMEHY

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00y4YarolMMHcs MpUMEHseTcsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-0annpHast mKaga MOLYIbHO-PEHTUHIOBOM CCTEMBl Y HUBEPCUTETA, [IPABUIIA UCTIOIb30BAHUS
KOTOpOM, yCTaHOBJIEHBI COOTBETCTBYIOILUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(HOPMHUPOBAHHOCTH KOMIIETEHIIUHN
OLieHKa KOMIIETEHIIMU

S-0ajuTbHAs ILIKaa

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— oOyyJaronuiicss TJIyOOKO M BCECTOPOHHE YCBOWJI IMPOTPaMMHBIN
Marepua,

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHLHO U TPAMOTHO €T0 M3JIaracrT;,
— ONMpasiCh HAa 3HAHUS OCHOBHOW W JIOTIOJHHUTEIHHOW JIUTEPATYPHI,
TECHO TMPUBSA3BIBAET YCBOCHHBIE  HAyYHbIE  TIOJOKEHUS C
MPaKTHYECKOM JISATeIbHOCTHIO HAIIPABIICHNUS,

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMEBIC HM HJIEH;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— cBOOOJHO BJIAJCET CUCTEMON CIICIMAIM3UPOBAHHBIX ITOHITHI.

— o0yuaromuiicss TBEp0 YCBOWI MPOrPaMMHBINA MaTepuai, FpaMOTHO
MW 10 CYIECTBY H3JaraeT ero, ONHpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI;

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBA€T YCBOCHHBIC 3HAHUS C TMPAKTUYECKOW JEATEIbHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKCHUS

— JIeJaeT BBIBOJIBI U 000O0IICHHMS;

— BIIaJICET CHCTEMOM CIIeIIHaTN3UPOBAHHBIX OHSITHH.

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
M0 CYIIECTBY M3JIaraeT ero, ONMHpasCh HA 3HAHUS TOJHKO OCHOBHOM
JTUTEPaTYpPHI,

— JIOTMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOUHOCTH;

— WCTIBITBIBACT 3aTPYJHCHHSI B TIPAKTHYECKOM MPUMEHCHHWH 3HAHUN
HaIPaBJICHUS;

— cnabo apryMeHTUPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX MOHSITH.

— o0yJaronuiics He YCBOWI 3HAYHTEIHLHOW YacTH MPOTPAMMHOIO
MaTepuana,

— IOMYCKAaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH TpHU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHCHHUH 3HAHHIA,

— HEe MOKET apryMEHTUPOBATh HAyYHBIE TTOJOKECHHS;

— He (opMYIIHPYET BEIBOJOB U 0000IIEHHIA.

«OTIMYIHO»
<Ga4YTCHO»

«XOpOLIO»
<GavTCHO»

«YIAOBJICTBOPUTCIIbHO»
<«GavTCHO»

«HCYAOBJICTBOPUTCIIBHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadimie 15.

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

Kon

Ne /m [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa
WHIUKATOpa




1 [TomynpoBOTHUKY ¢ COOCTBEHHOH 3JIEKTPONPOBOJIHOCTHIO. OIIK-3.3.1

2 [TomympoBOTHUKY C SIIEKTPOHHOM AJIEKTPOTIPOBOTHOCTHIO OIIK-3.V.1

3 [TorynpoBOIHUKY C ABIPOYHOI 3JEKTPONPOBOAHOCTHIO. OIIK-3.B.1

4 HpetidoBeiii n qudy3nOHHBINA TOK B TOJIYIPOBOIHUKAX. OIIK-5.3.1

5 DIeKTPOHHO-ABIPOYHBIN MEPEX0] B COCTOSHUU PABHOBECHS. OIIK-5.V¥.1

6 [Tpsimoe 1 0OpaTHOE BKITFOUEHHUE p-N-TIepexoa. OIIK-6.3.1

7 Teopernueckas U peabHas BOJIbTaMIIEPHAS XapaKTePUCTUKA OIIK-3.3.1
p-n-epexoa.

8 Buner mpoboeB p-N-niepexoa u uX 0COOSHHOCTH. OIIK-3.V.1

9 Emxoctu p-n-niepexona. OIIK-3.B.1

10 BrImpsiMutenbHbIC THOBI. OIIK-5.3.1

11 OmHONOTYTIEPUOTHBIN BHIPSMUTENb — IIPUHITHIT €70 OIIK-5.V.1
JECUCTBHS.

12 Brusiaue Temriepatypbl Ha BOJIbTaMITEPHBIE XapaKTEPUCTUKN OIIK-6.3.1
MOJTYTIPOBOTHHKOBBIX JHOJIOB.

13 I'paduueckuii METO ONPEIEIICHUs MapaMeTpoB paboUero OIIK-3.3.1
PEKUMA MOTYITPOBOTHUKOBBIX JINOJIOB.

14 [ToynpoBOTHUKOBBIE CTAOMIUTPOHEI, CIIELIAIbHBIC OIIK-3.V.1
apaMeTpbl HOIYIPOBOTHUKOBBIX CTAOUIUTPOHOB.

15 Ananu3 paboThI MOTYIPOBOTHUKOBOTO CTAOMIN3aTOpa OIIK-3.B.1
HAIPSDKCHUS! ¢ TIOMOIIIBIO JINHUU HATPY3KH.

16 Bapwukaribl, cCXeMbl BKIFOYCHHUS B DJICKTPUIECKYIO IICITb, OIIK-5.3.1
OKBUBAJICHTHAS CXEMa BApHKAIa U €r0 OCHOBHBIC MAPAMETPBHI.

17 TyHHeNbHbIE AUO/IbI, OCHOBHBIE [TapaMETPbl TYHHEJIbHbBIX OIIK-5.V¥.1
JIMO/IOB, aHAJIU3 BOJIbT-aMIICPHON XapaKTEPUCTUKU
TYHHEJIBHOTO JIMO/Ia C IIOMOIIBI0 YHEPTETHUECKUX JUATPAMM.

18 CTpyKTypa MoJIEBOTO TPAH3UCTOPA C YIPABIISIONIUM P-N OIIK-6.3.1
MIePEX0/I0M M TPHHIIKII €r0 PabOTHI.

19 DJICKTPUUYECKUE CXEMBI BKIIFOUEHUS TOJIEBBIX TpaH3ucTopoB ¢ | OITK-3.3.1
YIPaBJISIONUM P-N MEPEX0J0M M UX 0COOCHHOCTH.

20 CeMelCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJIEBBIX OIIK-3.VY.1
TPAH3UCTOPOB C YIPABJISIFOIIUM P-N TIEPEXOJIOM U HX
0COOEHHOCTH.

21 CeMelCTBO BBIXOHBIX XapaKTePUCTHK MosieBbIX Tpan3uctopos | OITK-3.B.1
C YIPABISIFOLIMM P-N IIEPEXOI0M U X 0COOCHHOCTH.

22 3aBUCUMOCTh KOH(PUTYpAIMN «KaHAJIay TOJIEBBIX OIIK-5.3.1
TPaH3UCTOPOB C YMNPABJISIOUIMM P- N IEPEXOAOM OT H3MEHCHUS
HATPSHKCHUS] «CTOK-UCTOK» MPHU TIOCTOSHHOM HAIPSHKCHUN
«3aTBOP-MCTOKY.

23 I'padmueckuii cnoco0d MOCTPOEHUS! CTOKOBO-3aTBOPHBIX OIIK-5.V.1
XapaKTEPUCTHK MO BBIXOHBIM XapaKTEPUCTHKAM MOJIECBBIX
TPaH3UCTOPOB C YIPABJISIFOLIMM P-N EPEXOI0M.

24 Crpykrypa MIII nosneBoro TpaHzucropa c OIIK-6.3.1
«UHIyIUPOBAHHBIMY» KAHAJIOM M MPUHILIUII €r0 padOThI.

25 Onexrpuueckue cxemsl BkitodeHuss M/II1 moneBbix OIIK-3.3.1
TPaH3UCTOPOB C «HMHIYIIUPOBAHHBIM)» KaHAJIOM H UX
0COOEHHOCTH.

26 CeMelCcTBO CTOKOBO-3aTBOPHBIX Xapaktepuctuk MJIII OIIK-3.V.1
MIOJIEBBIX TPAH3UCTOPOB C «MHIYIIUPOBAHHBIM) KaHAIOM H UX
0COOEHHOCTH.

27 CeMelicTBO BBIXOAHBIX XapakTepucTuk M/IIT nonesbix OIIK-3.B.1

TPaH3UCTOPOB C «MHIYIIMPOBAHHBIMY» KaHAJIOM U HX
0COOEHHOCTH.




28 Crpykrypa MII nmosieBoro TpaH3ucTopa co «BCTPOCHHBIM» OIIK-5.3.1
KaHAJIOM Y TIPUHIIUI €T0 PadOTHL

29 DnexTpuyeckue cxeMsl BkioueHuss M/II1 noneBpix OIIK-5.V¥.1
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

30 CeMelCTBO CTOKOBO-3aTBOPHBIX XapaktepucTuk MJITT OIIK-6.3.1
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX
0COOEHHOCTH.

31 CemeiicTBO BBIXOHBIX XapakTepucTuk M/IIT moneBbix OIIK-3.3.1
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

32 JuddepeHunanbHble WM MaJIOCUTHAIbHBIE TApaMETPhl OIIK-3.VY.1
MIOJICBBIX TPAH3UCTOPOB.

33 PaboTa moneBpIX TPaH3UCTOPOB B TUHAMHYECKOM PEKHME. OIIK-3.B.1

34 Otinune onpenenenus auddepeHaIbHbIX TapaMeTPOB B OIIK-5.3.1
JTMHAMUYECKOM PEKUME OT UX OIPEICIICHHS B CTATUYECKOM
peKUME.

35 VY CTpoiCTBO M KOHCTPYKTHBHBIE 0COOEHHOCTH OUITOJIIPHBIX OIIK-5.V.1
TPaH3UCTOPOB.

36 DJICKTPUUYECKUE CXEMBI BKIIFOUCHUS OUTTOJIIPHBIX OIIK-6.3.1
TPAH3UCTOPOB U UX OCOOCHHOCTH.

37 PaGora GunonsipHoro TpansucTopa, BKitoueHHoro mo cxeme ¢ | OIIK-3.3.1
o0melt 0a30#, B peKUMax «OTCEYKM» M «HACBIIICHHUS.

38 PaGoTa OunossipHOTO TpaH3UCTOPA, BKIFOUEHHOTO 10 cxeme ¢ | OIIK-3.V.1
o011ei 6a30ii, B «AKTUBHOM» PEXKHME.

39 CeMeHCTBO CTAaTUYECKHUX BXOIHBIX XapaKTEPUCTHK OIIK-3.B.1
OUIONSIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 10 CXeMe C 00mIei
0a30ii, 1 X 0OCOOEHHOCTH.

40 CeMelCTBO CTaTHUECKHUX BBIXOJHBIX XapaKTEPUCTHK OIIK-5.3.1
OUITIOJISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C 001Iei
0a30ii, ¥ X 0COOEHHOCTH.

41 PaGora GunonsipHoro TpaHsucTopa, BKitoueHHoro mo cxeme ¢ | OIIK-5.V.1
OOIIIMM SMUTTEPOM, B PEIKUMAX KOTCEUKH» M «HACBIIICHUS.

42 Pabora OGunossipHoro TpaH3ucTopa, BKitoueHHoro mo cxeme ¢ | OITK-6.3.1
OOIIUM SMHUTTEPOM, B KAKTHBHOM)» PEXKUME.

43 CeMeicTBO CTAaTUYECKUX BXOTHBIX XapaKTEPUCTUK OIIK-3.3.1
OMITOJISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 10 CXeMe C O0IIMM
SMHUTTEPOM, U UX OCOOCHHOCTH.

44 CeMeicTBO CTAaTUYECKHUX BBIXO/HBIX XapaKTEPUCTHK OIIK-3.V.1
OMITOJISIPHOTO TPAH3UCTOPA, BKIFOUYEHHOTO 110 CXEMe C OOLIHM
OMHUTTEPOM, U HX OCOOCHHOCTH.

45 Cxema BKJIIOYEHHUS1 OUIIOJIIPHOTO TPAH3UCTOPA € OOIIUM OIIK-3.B.1
KOJIJISKTOPOM B «aKTHBHOM)» PEXKHUME U €€ 0COOCHHOCTH.

46 Cucrema H mapameTpoB OUITOISIPHBIX TPAH3UCTOPOB. OIIK-5.3.1

47 DOTOTPaH3UCTOP, YCTPOHUCTBO U MPUHITUTI ACHCTBUSI. OIIK-5.V.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3a1aun) mis 3adera / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3ayera

Kon
WHIUKATOPA

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypCcOBOTO TMPOSKTHPOBAHUS/BBHIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyerp TeM Uit KyYpCOBOT'O TPOSKTUPOBAHMUSI/BBITIOTHEHUSI KYPCOBOI paOOTHI



[TpumepHbIii IepeyeHb TeM Ui KypCOBOTO IPOESKTUPOBAHUS/BBITIOIHEHHS
KYPCOBOM pabOoThI
Y4eOHBIM [IJJTAHOM HE NPEAYCMOTPEHO

Ne i/t

Bompockl st mpoBeleHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Tabauna 18 — IlpumepHbIi IepeyeHb BONPOCOB Il TECTOB

Kon

Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yueHus1, IpeIcTaBiIeHbI B Ta0ymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne /i [lepeueHb KOHTPOJIbHBIX paboT
He npenycmorpeHo

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  MPOUEAYpPhl  OLCHUBAHUS
WHMKATOPOB, XapaKTePU3YIOIMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [ YAIL, pernamMeHTHpPYIOUIMX TMOPAJOK U MPOUEHAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. Meroaudeckue yKa3aHus Uik 00YJIArOIIUXCS TI0 OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroguueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOSHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHauY€HHWE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE U SICHOE U3JI0KEeHUe yueOHOoro MaTepuana. HasHaueHrne cCoBpeMEeHHOM JIEKIIUU B paMKax
JTUCIUIIMHBI HE B TOM, YTOOBI TOJYYHTh BCIO HH(POpPMAIMIO TIO TE€Me, a B OCBOEHUU
byHIaMeHTaNbHBIX MpPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHHUSA, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JIEKIHUs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpraHU3aIMOHHYI0 U MHpOopMamoHHYI0 (GyHKIMHU. JIeKus packpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00yiacT 3HaHUs, €€ TpoOJeMBbl, JaeT IEIbHOE MPEJCTaBICHUE O JUCIMIUIUHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMHU AUCIUIUIMHAMM.

ILrapupyeMble pe3yJbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOIO MaTepHaa;

— TIOJIyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YPOBEHb KOTOPHIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K Ka) 0l KOHKPETHOU TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHEe MpodecCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpECca, HEOOXOAMMOTO JJISI CAMOCTOSTEIHHON padOTHI;

— TMOJIyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3€
WX Pa3BUTHS Ha OJMDKAUIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIO’KEHUS, IPUXOTUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B Pa3IMUHBIX ()OPMYIUPOBKAX);

— TIONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpAlMEel CIIaliIoB U
UCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JHCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETLHBIX TEMATHK 1O JUCITUTIIINHE.




CTpykTypa Ipea0CTaBACHMS JEKIIMOHHOI0 MaTepHaa:

—  Jleknuuy,

— JleMoHCTpaIusi IPOMBIIUICHHBIX 00pa31l0B MOTYIPOBOJHUKOBBIX IPUOOPOB;

— JleMoHCTpaIus JIEKTPUIECKIX CXEM BKIIFOUEHUS MOTYTPOBOIHUKOBEIX TPHOOPOB.

11.2. Meroauueckue yKa3aHus s OOy4aroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xoze BInonHEHNS 1a00PATOPHBIX PA0OT 00YUAIOIIUIICS JOIDKEH YTIITyOUTh M 3aKPETHUTh
3HAHUSA, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOIUKON U TEXHUKOW IKCIEPUMEHTA
B COOTBETCTBUM C KBIM(UKALMOHHON XapaKTePUCTUKON oOyuaromerocs. Beimonnenue
71a00paTOPHBIX pabOT COCTOUT U3 HIKCIEPUMEHTAIBHO-IIPAKTUYECKOMN, PAaCUETHO-aHAINTHYECKOM
4acTe U KOHTPOJIbHBIX MEPOIIPUATHHN.

BeinonHenue y1abopatopHbIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeTy0IUX OCHOBHBIX 331a4 00y4aroIerocs:

— INpHOOpeTeHre HABBIKOB UCCIIE0BAHM ITPOLIECCOB, SABJICHUH U 0OBEKTOB, U3yUaeMbIX
B paMKax JaHHOW JUCLMILIMHBL;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alMsl TEOPETUYECKUX 3HAHWW, MOJYyYEHHBIX Ha
JEKLUSAX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 110 H3y4aeMON AUCLUIIMHE;

— INpHOOpeTeHre HaBbIKOB CAaMOCTOSTENIbHON pabOThI C 1a00OpaTOpHBIM 000PYAOBaHUEM
U Ipudopamu.

3ajanue ¥ TpeOoBaHUs K NPOBEJICHUIO JJaOOPAaTOPHBIX PabOT

HccnenoBanue XapakTepUCTUK MOJTYIPOBOJHUKOBBIX NMprOopoB. JlaboparopHas pabdora
BBITIOJIHSICTCSI OpUTAZON U3 ABYX-TPEX CTYJICHTOB HA YHHBEPCAIBHBIX U3MEPUTEIIBHBIX CTEH/IAX.
ITpoBeneHue wnccneroBaHUN OCYLIECTBIISIETCS B COOTBETCTBMM C 33JaHMEM M B YKa3aHHOHU
IIOCJIEIOBATEIbHOCTH. Pe3ynbTaTel N3MEPEHUH 3aHOCATCS B IPOTOKOJI MCIBITAHHUM, KOTOPBIN 110
OKOHYAHUU MCCIIEIOBAHUHN TOJIKEH ObITh MTPEJICTABIIEH JUIsl IPOBEPKH MIPETO1aBaTelNIo.

CrpykTypa u opma oTueTa 0 1abopaTopHOM paboTe

OT4er MOIKEeH COJIep)KaTh: HAMMEHOBAHUE M 1EJIb Pa0OThI; CXEMbI U3MEPCHUH; TaOJIUIIbI
U3MEPEHHBIX JaHHBIX; TpaUKu XapaKTEPUCTUK HCCIAEAYEMBIX OOBEKTOB; PACCUUTAHHBIE
3HAUCHUS MTApaMETPOB HCCIEAYEMbIX O0BEKTOB; KPAaTKKE BBIBOIBI. OTYET BBITIOIHACTCS Ha Oeoin
Oymare opmara 297 x 210 kB. MM.

TpeboBanus k ohopMIECHUIO OTYETA O JIabopaTOpHOI paboTe

Oo0pa3serr opopmiieHHST TUTYJIBHOTO JIMCTAa TPUBEACH Ha caifre: https://guap.ru/standart/
['paduku cTpoaTcs Ha OTIENBHBIX JMCTax (popmara oTdera. MimmiocTpanuu Maibix pa3MepoB
pa3MeniaroTcs Ha OJHOM JHCTe. Bce rpaduku M PUCYHKH JOJDKHBI MMETh HYMEparuio H
MOSICHSIFOIINE TOAMUCH C YKa3aHHUEM THIA UCCIeqyeMoro o0bekTa. [IpuHIMMuaNbHBIE CXEMBI
BBIUEPUMBAIOTCS B COOTBETCTBUHU ¢ TpeboBanusimu ECK/I.

1. Aobpamos, A. II. DOnekrtponuka. MeToauueckue yKa3aHUs K BBITOJHEHUIO
71a00paTOPHBIX paboT MO MCCIIETOBAHUIO MOJIEBbIX TpaH3ucTopos / A. I1. AGpamos, B.
B. Onapun. CII6: I'VAIL 2009. — 42 c.: un.

2. AOpamo, A. II. DnektpoHuka. MeToauyeckue yKa3aHHs K BbIOJIHEHUIO
1a0bopaTOpHBIX PabOT TO HCCIAEAOBAHUIO TOJYIMPOBOTHUKOBBIX auomos/ A. Il
Abpamos, B. B. Onapun. CI16: 'VAII, 2008. — 41 c.: u.

3. AoOpamoB, A. II. OCHOBBI TOJYNPOBOJHUKOBOH JJIEKTPOHUKH. MeETOIUYeCKHe
yKa3aHUs K BBIOTHEHHUIO JabopaTopHbIX padot./ A. I1. A6pamos. CII6: I'YAIIL, 2020.
— 54 c.:nn.


https://guap.ru/standart/

4.  AoOpamos, A. 1. bunonsipabie ¥ MoOJEBbIE TPAH3UCTOPHI. MeTonuuecKne yKazaHus K
BBINOJIHEHUIO JlabopaTopHbx pador./ A. II. AGpamos, B. I'. Hedenos, A. C.
[Tapackyn. CII6: I'VAII, 2020. — 30 c.: u.

11.3. Meroauueckue ykazaHus JUIsl 0OyYarONIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xo/e BBITIOJHEHHUSI CaMOCTOSITEIbHON PabOThI, 00YYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeiICTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mpouecce BBINONHEHHUS CaMOCTOSTENBbHOW paboThl, y oOywaromerocs (hopMupyercs
enecooOpa3Hoe MIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISCT UM Pa3BUBATh YMEHUS U
HAaBbIKM B YCBOCHHHM H CUCTEMATU3allUU HpHOGpeTaCMBIX 3HaHPII>i, OGGCHC‘-II/IBaeT BBICOKHH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00y4aroUUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

—  METOJMYECKHE YKa3aHHsI 110 BBHITIOJHCHHIO KOHTPOJBHBIX PadOT (U1 00yJaroIInuXcs
o 3a049HOM (hopme 0OydeHHUS).

11.4. Metoauyeckue ykKazaHusi AJisi 0Oy4aroUIUXCsl MO MPOXO0XKICHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 2K3aMeH — (hopMa OLICHKH 3HAHUH, ITOJIyICHHBIX 00yUJaIONUMCS B ITPOIIECCE H3YUCHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUIA PEHIeHUS TPaKTUYECKUX 3a/lad. JK3aMeH, KaK TMPaBUJIO, MPOBOAUTCS B TEPHOJ
HK3aMEHAllMOHHON CEeCCHUU M 3aBEPIIAETCS ATTECTALMOHHOW OLIEHKOM «OTJIMYHO», «XOPOLIOY,
«YJIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHOY.

Cucrema OLCHOK TpPH MPOBEJCHUM IMPOMEKYTOYHON AaTTECTAlMM OCYIISCTBISCTCS B
coorBeTcTBUH ¢ TpeOoBanusimu [lomoxenumit «O TekymeM KOHTpOJIE YCIEBAEMOCTH U
NPOMEXKYTOUHOIM artectanuu cryaeHtoB [ YAIL, oOy4armommxcs M0 MporpaMmMaM BBICIIETO
obpazoBanus» u «O MOIYIbHO-PEUTHHTOBOI CUCTEME OLICHKH Ka4eCTBa y4eOHOM paboThI CTYICHTOB
B ['YAI».
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