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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

dopMHpOBaHHE TEOPETHMUYECKUX 3HAHUN (UBUYECKUX OCHOB (YHKIIMOHUPOBAHUS COBPEMEHHBIX
DIIEKTPOHHBIX U MHKPODJIEKTPOHHBIX 3JIEMEHTOB, MPHUHIMIIOB PaOOTHI AJIEKTPOHHBIX MPHOOPOB U HX
XapaKTEePUCTHUK, SJEKTPOHHBIX CXeM M (YHKIIMOHAIBHBIX Y3JI0OB aHAJIOTOBOM M U(POBOIl AIEKTPOHUKH U
MUKPO3JIEKTPOHUKH, YMEHHUS MHCIIOJIb30BaTh IMPHEMBl M METOJAbl pacueTa THUIOBBIX CXEM, HAaBBIKOB

IIPOBCACHUA (1)H3PI‘ICCKOFO OKCIIEPUMECHTA 110 U3YUCHHUIO XaPAKTECPHUCTUK SJICKTPOHHBIX YCTpOﬁCTB.

1.2. U3yuyaemble 00bEKTHI N CIUTIINHbBI

dusnueckue

reHepaTophl;

YCTPOﬁCTBa Ha JUCKPCTHBIX W MHKPOSJICKTPOHHBLIX JJICMCHTAX AaHAJIOroBOro THIIA:
IIEPEMCHHOI0O M IIOCTOSHHOI'O TOKa,

OCHOBBI JJICKTPOHUKH, JIJICKTPOHHBLIC IIOJTYIIPOBOAHUKOBBLIC HpI/I60pBI, QJICKTPOHHBIC

YCUJIUTCIIN

AIIEKTPOHHBIE ycTpoiicTBa 1MdpoBOro TUma:
HIIEKTPOHHBIEC KIIFOUH, 0A30BBIC JIOTHUECKUE IEMEHTHI, CXEMOTEXHUKA OCHOBHBIX IHU()POBBIX YCTPOUCTB:
TPUITEPOB, CYCTUYMKOB U KOMOMHAIMOHHBIX JIOTHYECKHX CXEM; METOJbl pacdeTa CXeM Ha JIEKTPOHHBIX
HIIEMEHTaX, CII0COObI SKCIEPUMEHTAIBHOTO UCCIIEI0BAHUS 3JIEKTPOHHBIX YCTPOICTB.

1.3. Bxoansbie TpeGoBaHMS

|He IIPEXYyCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs MO AMCUMILIMHE

NunukaTop 1OCTHKEHNS
Wupnexc TL1anupyembIe pesy nLTaThl KOMIIETEHIIUH, C KOTOPBIM Cpencrtsa
Kowmerertits HHAUKATOpa 0(63};11(;I{LH;}I’§§THLH;§:I§§§>})IG COOTHECEHBI IJITAaHUPYEMbIE OLIEHKH
’ ’ pe3ynbTaThl 00yUeHUs
OIIK-1 N-10I1K-1 (3naeT pusmueckne OCHOBBI |3HACT OCHOBHBIC 3aKOHBI JK3aMeH
paboThI €CTECTBEHHOHAYYHBIX U
MOJTYTIPOBOTHUKOBBIX OOIIEeMHKEHEPHBIX
npuOOpOB, MapaMeTphl TTVCIIUTIITH, METOIBI
COBpPEMEHHBIX MaTEeMaTUYECKOTO aHaIN3a U
[OJTyTIPOBOTHUKOBBIX MOJICTTUPOBAHHSL.
YCTPOMCTB: yCUITUTENEH,
reHEepaTOPOB; MPUHLIUIIBI
pabOThI U CXEMBI TUIIOBBIX
Y3J10B JIEKTPOHHBIX
YCTPOMICTB
OIIK-1 N-20IIK-1 |YMmeeT npUMEHSTh METOAbl |YMEET MPUMEHSTh OTuéT no
MCCIIEIOBAHUSA NTAPaMETPOB  |€CTECTBEHHOHAYYHBIE U MPAKTHYECKOM
1 MOJIEIIUPOBAHUS oOIIeHHKEHEPHBIE 3HAHUS, |y 3aHATHIO
9JIEKTPOHHBIX YCTPOUCTB,  |[METOJbI MATEMATUYECKOTO
pa3palaThIBaTh aHaJln3a U MOJIEIMPOBaHUs B
[IPUHLIAIINAIBHBIE npodeccnoHaNbHON
DIIEKTPUIECKHUE CXEMBI 1 eI TeTLHOCTH.
MMPOEKTUPOBATH THITOBHIC
QJIEKTPOHHBIE YCTPOMCTBA C
Y4ETOM 3aJlaHHBIX
TEXHUYECKUX MTapaMeTpoB




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OIIK-1 NJI-30I1K-1 |Bnaneer nHaBbikamu pa®oTsl (Brageer metonamu 3amuTa
C DJIEKTPOHHBIMU €CTECTBEHHOHAYYHBIX U mabopaTopHOi
YCTPOMCTBaMHU, OIIBITOM OOIIEMHKEHEPHBIX paboThI
BBIOOpA TUCLIUILINH.
[1OJTyTIPOBOJHUKOBBIX
npudOPOB MpHU
IPOEKTUPOBAHUU
3JIEKTPOHHBIX YCTPONCTB
OIIK-13 NJI-10I1K-13 (3naeT criocoObl 3aMenieHust |3HaTh METOJIbI MPUMEHEHUST  [JK3aMeH
MOJTYTIPOBOTHUKOBBIX CTaHIIAPTHBIX METO/IOB
npuOOPOB SKBUBAJIIEHTHBIMU [pacyeTa mpu
cXeMaMu s 1enei MPOEKTUPOBAHUU CHCTEM
pacuera, IPOEKTUPOBAHNUS U [aBTOMATU3ALUN
MO/JIETMPOBAHUS TEXHOJIOTUYECKUX HPOLIECCOB
SJIEKTPOHHBIX YCTPONCTB 1 IIPOM3BOJICTB
OIIK-13 NJI-20I1K-13 [YMeeT ucnonb30Bath YMEeTb IPUMEHSTH OTtuéT no
CTaHJIapPTHbIE METO/IbI CTaHJIapPTHBIE METO/IbI [IPAKTHYECKOM
peLIeHUs] IPaKTUYECKUX pacuera npu Y 3aHATHIO
3a/1a4 110 pacyery [IPOEKTUPOBAHUU CHCTEM
DIIEKTPOHHBIX YCTPOHCTB aBTOMAaTHU3aIINU
TEXHOJIOTUYECKUX TPOIIECCOB
1 TIPOM3BOJICTB
OIIK-13 M J1-30I1K-13|Brageer meTomamu Brnanets HaBEIKaMU 3amuTa
MpoBeJICHNS (PU3MYECKOTO  |IPUMEHEHUS CTaHIApTHBIX  |[1abopaTopHO
PKCIIEPUMEHTA U METOJIOB pacuera mpu paboTHI

MPOrpaMMON CUMYJISILIUK
JUTsL CCIIEOBaHUs
XapaKTPUCTHUK 3JIEKTPOHHBIX
YCTpOMCTB

IIPOCKTUPOBAHUN CUCTEM
aBTOMaTHU3allun
TCXHOJIOTHYCCKUX IPOLCCCOB
1 IIPOU3BOJICTB




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
4
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 54 54
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 18 18
- naboparopusie padoTsl (JIP) 16 16
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 16 16
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 54 54
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJiepKaHUuEeM B qacax
1 | gp | m3 CPC
5-i1 cemecTp
[TomrynpoBOJHUKOBBIE TIPUOOPHI 6 4 2 10

Baeaenue. D1eKTpoHHO-IbIpOUHbIN niepexoa. [Ipsmoe u
oOpaTHOE cMelIeHHEe p—N- epexo/ia, BOJIbT-aMIepHas
xapakrepuctuka. [1oaynpoBoAHUKOBBIE JUOIBI.
bunossipHble TPAaH3UCTOPBI P-N-p U N-p-N THUIIOB,
YCTPOMCTBO M MPUHLHUII AeHCTBUSA. CXEMBI BKIFOUEHUS
OUIOJISIPHOTO TPAH3UCTOPA, CTATHIECKNE
xapakTepucTuku. Cxembl 3aMelleHNs, BHYTPEHHHE
MaJIOCUTHAJIbHBIE U h-TapamMeTpsl TpaH3UCTOpa.
[loneBoii TpaH3UCTOP € YNPABIAIOIINUM P—N-IEPEXOAOM.
MOII TpaH3uCTOPBI CO BCTPOSHHBIM U UHIYLIUPYEMBIM
kaHajaMmu. [lapaMeTpbl U cTaTHUECKUE XapaKTEPUCTUKU
[10JIEBBIX TPAH3UCTOPOB. THUPUCTOPBHI.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

Ycunurenu NMEPEMECHHOI'0 TOKa

6

4

6

16

Knaccuduxariyst 371eKTPOHHBIX yCHIUTENEH, OCHOBHBIE
MmapamMeTphl U XapaKTePUCTUKN. AMIUTUTYTHAS U
aMIUTUTYTHO-4aCTOTHAS XapakTepucTuku. Kmaccel
ycuiieHus1. MeTo/Tbl 3aIaHus ¥ CTaOMIM3aIuK padboyueit
TOYKH YCHIJIUTCIILHOTO KacKajia Ha OUTIONIIPHBIX U
MOJICBBIX TPAH3UCTOpaX. AHAIIN3 yCHIUTEIHLHOTO
KacKaJia 1o IOCTOSTHHOMY TOKY. PeXuM Manoro curxaia
YCHIIMTEIIEHOTO KacKa/aa Mo MepeMEHHOMY TOKY.
[TapamMeTpbl B 00J1aCTH CPETHUX YACTOT. 3aBUCUMOCTh
MmapamMeTpoB KacKaja OT YacTOThI B 00JIACTH HU3KUX U
BBICOKHX 4acTOT. OOpaTHbBIE CBSA3U B YCUITUTEINSIX, UX
BIWSIHAC HA XapaKTEPUCTUKH YCUIIUTEINS. DOMUTTEPHBIN
nmoBTOpHUTETh. COCTAaBHOW TPAH3UCTOP. Y CHITUTEITH
MOIITHOCTH.

YCUIIUTEIN MOCTOAHHOI'O TOKA U 3JICKTPOHHBIC JIFOYH

16

Oco0eHHOCTH TIOCTPOCHHSI YCHITUTEINIEH TIOCTOSTHHOTO
Toka. J{ndepeHimanbHbIi HHTErPAIBbHBINA YCHITUTEb.
["eHepaTop cTaOMIBHOTO TOKa. OTNepaiMOHHBIH
ycunutenb. CBOWCTBA UI€aIbHOTO ONEPAllMOHHOTO
YCUJIMTENS, CXEMBI BKIIFOUEHHS. AMIIUTYIHAs U
JaCTOTHAsl XapaKTEPUCTUKH ONEPALIMOHHOTO YCUIJIUTES.
Pacuer HIKHEN U BepXHEN TPaHUYHON YaCTOTHI.
TpaH3UCTOPHBIN KIII0Y Ha OUTIOTSIPHOM TPaH3HCTOPE.
Pexxum otcedkn, pexxuM Hachlenus. [lepexonnsie
MPOIECCHI M OBICTPOIeIiCTBHE KiTtoYa. HeHachIeHHBIH
kitou. TpansuctopHsiil kirod Ha MOII Tpan3ucTopax.
Kitrou Ha KOMIUJIEMEHTapHBIX TpaH3ucTopax. Jlornueckue
2JIEMEHTHI B MHTErpajbHON HCTIONHEHUH. ba3zoBeie
pnemenTsl TTJI, TTJILL, KMOII noruku. Tpurrepsl.
Cuerunku. KomOuHaIMoHHbIE yCTpOHCTBA

DJIEKTPOHHBIE TEHEPATOPHI

12

Y cioBus BO30YXKeHUS TeHepaTopa. [ 'enepaTop ¢
TpaHcopMaTopHOii cBA3bIO. TpexToueueHble
LC—renepatopsl. ['eHepaTop ¢ MHOTO3BEHHOM
RC—uenpro. ['eneparop ¢ moctom Buna u noiinbm T-
00pa3HbIM MOCTOM. PenakcaliMoHHbIE T€HEPATOPHI.
[TapameTpbl IPSIMOYTOJIBHBIX UMITYJIBCOB.
MynbTUBHOpaTOp HA OUITONISIPHBIX TPAH3UCTOPAX.
MynbTUBHOPATOPHI HAa JJOTHYECKUX JIEMEHTaX.
MynbTUBHOpaATOp Ha onepalMoHHOM ycuiutese. Pacyer
MyJIETUBHOpATOpa Ha OUIIOJIIPHBIX TPAH3UCTOPAX U
ONepaliOHHOM yCHUJIUTEIIE.

NTOI'O no 5-my cemectpy

18

16

16

54

NTOI'O no aucuuiuiniae

18

16

16

54




TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HN:'; HaumeHoBaHMe TeMbl IPAKTHYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1 |Onpenenenue napamMeTpoB MOJYNPOBOIHUKOBBIX MPHOOPOB MO BXOAHBIM M BHIXOAHBIM
CTaTUYECKUM BOJIbT-aMIIEPHBIM XapaKTEPUCTHKAM.

2 |Pacuer BBIIPSAMUTENS 110 33JJaHHBIM ITapaMeTpaM TOKa U HANPSHKCHUS Ha Harpy3Ke.

3 |PacueT yCHIHMTENBHOTO KacKaa Mo cXeMe ¢ OOIIUM SMUTTEPOM IO MOCTOSTHHOMY TOKY.

4  |AHamu3 pabOThl YCHIIUTEIS HU3KOH YacTOTHI IO MIEpEMEHHOMY TOKY (pacdet koddduimeHTa
YCUJICHUS] Ha HU3KHUX, CPETHUX U BBICOKHX YacCTOTaX).

5  |Ananu3 paboTsl ycuIuTeNst ¢ 00paTHOI cBsA3bI0. Pacuet koadduimenta ycuneHus, BXOAHOTO U
BBIXO/THOTO COMTPOTHBIICHUSI.

6  |AHanu3 paboThl ycunTens Ha 6a3e oneparuoHHoro ycuurtens. Pacuer koadduimeHToB
YCUJICHUS] Ha HU3KHX, CPEIHUX U BBICOKHX YacTOTaX.

7  (llocTtpoeHne KOMOMHALIMOHHBIX U MOCJIEI0BATEIbHBIX HU(POBBIX YCTPOUCTB HA TOTHIECKUX
DIIeMEHTaX.

8  [PacyeT aneKTpOHHBIX reHepaTopoB ¢ MOocToM BuHa, ¢ MHOro3BeHHo RC—iienbio Ha

OIICPAINOHHBIX YCHUIIUTECIIAX.

TemaTrka mpUMEpHBIX 1a00PaTOPHBIX PabOT

Ne .
. HanmMeHoBaHue TeMblI J1a00PATOPHOIT padoTHI
1 |MccnenoBanue XapakTEPUCTHK MTOTYTTPOBOTHIUKOBBIX IPHOOPOB.
2 |HUccnenoBanue ycuutens ¢ RC-cBA3bt0. AMIUIMTY/THO-4aCTOTHBIE U AMIUIUTYTHBIE
XapaKTEePUCTUKU.
3 |[MccnenoBanue onepanmoHHOr0 ycuutend. Jlorapupmudeckne aMIuinTy THO-4aCTOTHBIE
XapaKTEPUCTUKHU, aMIUIUTYHbIE XapaKTEPUCTUKU.
4  [UccnenoBanue RC — renepatopos.




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 ['yceB B. I'. DnekTpoHHKa 1 MUKPOIIPOLIECCOPHASA TEXHUKA ;| YUEOHUK IS 74
By30B / B. I'. I'yces, }0. M. I'yceB. - Mockga: Beicmi. mik., 2005.

2 Omnanunii 10.®. Ananoroast u udpoBas snekTponuka : [lomH. Kypc: 10
Yue6. muist By3oB / F0.®.Onamguuit,O.11.nynxun, A.U.I'ypos. - M.:
["opstuas munus-Tenexom, 2005.

2. JlonoJiHUTEBHAS JTUTEpPaTypa




2.1. YueOHblIe U HAYYHbIE U31aAHUS

1 bo6pos 1. Y. UmnynbcHbIe U IMPPOBBIE yCTPOUCTBA : yueOHOe mocooue / 282
U. U. bobpog. - [lepms: Uzn-so III'TY, 2005.

2 bo6pos U. U. Yceunurenu : yaedHoe ocobue mist By3os / U. M. Bobpos. - 265
[lepms: U3n-so III'TY, 2003.

3 bobOpos 1. . ®usnueckne OCHOBBI JIEKTPOHUKH : Y4EOHOE TOCOOHE IS 323
By30B / 1.1.boOpoB. - [Tepmb: U3a-o TII'TY, 2005.

4 bo6pos U. U. Dnekrponnsie renepaTopbl. uibTpsl : yuebHOe nocodue 400

i By30B / U. U. bo6pos. - [lepmb: Uzn-so III'TY, 2008.

2.2. llepuoanueckue u3aaHus

1 Panuo : Aynuo. Buzneo. Ces3b. Dnexrponnka. KoMnbroTepsl : MacCoBbIi
Hay4yHO-TeXHUYeCKHit xypHai / Paano. - Mocksa: Pagno, 1924 - .

2 CoBpemenHas snekTponuka : xxypHan / Uznatensctso CTA-ITPECC. -
Mocka: CTA-IIPECC, 2004.

2.3. HopMaTUBHO-TeXHUYECKHE U3TAHUS

He ucnons3yercs

3. MeToauyeckue yKkazaHusi AJsl CTY/A€HTOB 110 OCBOEHUIO M CUMIIINHBI

1 DNEeKTPOHUKA U MUKPOIJIEKTPOHHUKA : METOINYECKUE YKa3aHUs K 1
maGopatopHbIM pabotam / [lepMckHii TOCYTapCTBEHHBIH TEXHUICCKHH
yauBepcuteT, Kadenpa "ApromaTuka u renemexannka'; Coct. 0. B.
[lanos. - [lepmb: U3a-o III'TY, 1993.

4. Y4eOHO-MeTOAUYEeCKOe 00ecliedeHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

1 Pacuer snekTpoHHbIX cxeM. [Ipumeps! u 3aaun : yuebHOe mocodue s 31
BTYy30B / I'. U. I3Bt0pOBa [u ap.]. - Mocksa: Beicu. mik., 1987.

6.2. JeKTpoHHAs yueOHO-MeToANYecKasi JJuTepaTrypa

HocTynHoCTh
(cetp MuTEpHeT /
HaunmenoBanue Ccblika Ha
Bui smeparype! pa3paboTKu WH(POPMALTMOHHBIN pecypc JIOKAJIbHAA CCTh,
ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)
OcHOBHas WBanunkuii B. A. Dnextponunka u  |https://elib.pstu.ru/docview/?|cets HTEpHET;
nmuTeparypa MUKpPOIIPOIIECCOPHAs TEXHUKA : fDocumentld=2742 ABTOPHU30BAHHBIN
yaebHoe mocobue / B.A. OCTyI
Mpanunkui. - [Iepmb: 3n-B0
[1I'TY, 2000.

6.3. JIuneH3noHHOe U CBOOOHO PAaCIPOCTPaHsieMOe MPOrPaMMHOe o0ecriedeHue,
HCIO0JIb3yeMoe NIPH OCYLIeCTBJIEHUH 00Pa30BaTe/JIbHOIO MPoLecca Mo AUCHUuIInHe

Bung I1O Haunmenosanue 110

OrnepalmoHHbIE CUCTEMBI MS Windows 8.1 (moan. Azure Dev
Tools for Teaching )

Od¢ucHbIe TPUTOKEHHUS. Adobe Acrobat Reader DC. GecruiatHoe
[10 npocmotpa PDF

[TpuxiagHoe mporpammHoe obecrieueHue oodmero Hasnauenust  |Dr.Web Enterprise Security Suite, 3000
mat, [THUITY OLIHUT 2017




Buzx I[1O Haumenosauue [10

[TpuxiagHoe nporpammuoe obecrnieueHue oodmero naznauenus: |MATLAB 7.9 + Simulink 7.4 Academic,
[THUITY 2009 r.

6.4. CoBpemMeHnHbIe IpodeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMAIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTEJIbHOIO
npouecca no JMCUMIVINHE

Haunmenoanue Ccpika Ha HHQOPMAIIMOHHBINA pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO http://lib.pstu.ru/
MCCIICIOBATEIBCKOTO MOJUTEXHUICCKOTO YHUBEPCUTETA
DNeKTpOHHO-O0uOMMoTeueas cucrema Jlanp https://e.lanbook.com/
DIeKTPOHHO-O0nOMoTeuHas cucreMa IPRbooks http://www.iprbookshop.ru/
WNudopmarmonnsie pecypebl Cetn KoncynbsranTtllnroc http://www.consultant.ru/
baza nanapx komnanuun EBSCO https://www.ebsco.com/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOr0 mpouecca mno
AUCUMILIIIMHE

. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BAHUS
Bun 3ansTuii KommuecTtBo eaunumi
U TEXHUYECKUX CPEACTB 00ydeHus

JlaGopaTopHas [lepcoHaIBbHBII KOMITBIOTED 8

pabora

JlaGopaTopHas Crennpt 8

paboTa

Jlexius [IpoekTop 1
[IpakTyeckoe [IpoekTop 1

3aHATUE

8. DoH OLIEHOYHBIX CpeacCTB IMCIUIIINHDBI

|OHI/IC3H B OTACIIBHOM JOKYMCHTC




MUHHCTEPCTBO HayKH U BhICIiero obpa3oBanus Poccuiickont demeparyun
denepasibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 0Opa3oBaTelbHOEe yupeskeHue
BBLICIIIEr0 0Opa30BaHUs
«ITepMcKUi HALIMOHA/ILHBIN UCC/IeA0BAaTEe/IbCKUN MOIMTEeXHUYEeCKUA
YHHBEpPCUTEeT»

®OH/J OEHOYHbBIX CPE/ICTB
IS IPOBe/IeHHsI IIPOME)KYTOUHOM aTTeCTal[H¥ 00yJaKIUXCA M0 JUCIIUIIHHE
«JJIeKTPOHHKAa»
IIpunosicenue K pabouell npozpamme OUCYUNIUHbI

ITepmb 2023



@DoHJ, OLEHOYHBIX CPeJCTB /i TMPOBEJEeHUs] MPOMEXYTOYHOM aTTecTalyu
oOyuaroluxcs [jii TPOBefieHUs TIPOMEXYTOUHOM aTTecTallid OOyuaroluxcs TI0
JUCIUTUTMHE SIBJISIETCS YacCThio (TPWIOXKEHWeM) K paboueid TIporpamMme JUCI[UTUIMHBI.
®oH/I, O1[eHOUHBIX CPe/CTB /IJIsl TIPOBeZIeHUsI POMEeKYTOUHOM aTTecTal[iy 00yUarouXcst
Mo JMCLUATIMHE pa3paboTaH B COOTBETCTBHM C 0OImIeld 4YacTbio (hOH/A OLIEHOUHBIX
CpeJICTB [jisi TIpOBeZIeHUs] TIPOMEeXKYTOUHOM aTTecTal[dd OCHOBHOM oOpa3oBaTebHOU
rporpaMMbl,  KOTOpas  yCTaHaBIMBaeT  CUCTeMYy  OL|eHHMBaHUSI  pe3y/IbTaTOB
MIPOME)XYTOUHOM aTTecTallii W KPUTEPUM BbICTaB/IeHUs OLeHOK. DOHJ OLIeHOYHBIX
CpeACTB Jjisi TIPOBe/ieHUsI TIPOMEXKYTOUHOW aTTeCcTaliuv 00ydarol[uXcsl M0 JUCLUTUIHEe
ycTaHaB/AuBaeT ((OpMbI W TIPOLIeAYpPbl TeKylllero KOHTDOJS YCIeBaeMOCTH U
TIPOMEXXYTOUHOM aTTeCTalii 00yJaroImuxcs 10 AUCLUTITHHE.

1. ITepeuens popMHUpPyeMbIX Pe3y/IbTaTOB 00yueHHs M0 JUCHHUILINHE, 00 beKThI
OIleHUBAHUA U BU/bl KOHTPOJIsI

CornacHo PIT/I, ocBoeHMe yueOHOTO MarepHiasia JUCIUIUIMHBLI 3allJlaHUPOBAHO B
TeueHWe OZHOTO ceMmecTpa (4-ro ceMecTpa yueOHOTro IjlaHa) U pa3buTo Ha 3 yueOHBIX
Moay/si. B KakloM Mojiy/ie Iipe/lyCMOTPeHbI ayJUTOPHbIE JIeKI[MOHHbIEe U TabopaTOpHBIe
3aHSTHS, a TaKKe CaMOCTosTe/lbHas paboTa CTy/eHTOB. B paMkax ocBoeHusl yueOHOTO
MaTepuana AUCLMIVIMHBI (POPMHPYeTCs KOMITIOHEHTbI KOMIIeTeHLIMA 3HAmb, YMemb,
enademb, yka3zaHHble B PII/], KOTOpble BBICTYIAalOT B KaueCTBe KOHTPOJIMPYEMbIX
pe3y/ibTaToB 00yueHus 110 AuciurvHe (Tabm. 1.1).

KOHTpOJ/Ib YPOBHSI YCBOEHHBIX 3HAHWW, OCBOEHHBIX YMeHWW U TIpHOOpeTeHHbIX
BJIa/IEHAN OCYIIIeCTB/ISIETCS B paMKaX TeKyIlero, pybe)KHOro W TPOMEKYyTOUHOTO
KOHTPOJISI TIPY U3YUYeHUH TeOPeTHUeCKOTo MaTepHasa, caue OTYeTOB I10 1ab0paTOpHBIM
pabotam 1 3K3aMeHa. Bujibl KOHTPO/ISI CBeleHbI B Tabuily 1.1.

Tabmuua 1.1. [TepeyeHb KOHTPOIUPYEMBIX Pe3y/IbTaTOB 00OyUeHUst 10 JUCIUTTHHE

Bup KoHTpoas

KoHnTposmpyeMbie pe3ybTaThl 00yueHHs 10

Texkymmmii Py0exHblIii | HTroroseli
pucnunnse (3YBei) C | TO | oiP | T/KP | [ Oksamen
Y cBoeHHBIe 3HAHUSA
3.1 3HaTh U3HUeCKHe OCHOBBLI PAOOTHI MOTYTIPOBOJHAKOBBIX TO1 T/KP TB

NprOOPOB, TIapaMeTpPbl COBPEMEHHBIX MO/TyTIPOBOJHHUKOBBIX
YCTPOICTB: yCU/IMTe/Iel, reHepaTopoB, MPUHLIMIILI paboThl U
CXeMBbI THTIOBBIX Y37I0B IEKTPOHHBIX YCTPOHCTB

3.2 3Hath Cr1Ioco0bI 3aMelleHHs TTOTYTTPOBOJHUKOBBIX TO2 T/KP TB
npubOPOB SKBUBAJEHTHBIMU CXEMaMU JIjisl LieJield pacyeTa,
MIPOEKTUPOBAHUS U MO/e/TMPOBaHUS 3/1eKTPOHHBIX
YCTPOUCTB

OcBoeHHbIe YMeEHUuA

¥Y.1 YMeTb NpUMeHSITb MEeTO/IbI MCC/Te/JOBaHNS [TapaMeTPOB U OJIP KP
MOZIe/MPOBAHYIS 3/IEKTPOHHBIX YCTPOKCTB, pa3pabarsiBath
TPVHLMTV/IEHBIE S/TeKTPHYeCKYie CXeMbI Y TIPOEKTHPOBATh
TUTIOBbIE 3/IeKTPOHHbIE YCTPOKCTBA C YUeTOM 33/IaHHBIX
TeXHUYeCKUX [1apaMeTpoB

Y.2 YMeTb UCNI0/1b30BaTh CTAHJAPTHBIE METO/bI PeLleHUst K3 113
TIpaKTUYeCKUX 3a7lay 110 pacueTy 3/1eKTPOHHbIX YCTPOICTB

IIpuoOpeTeHHbIe B/IaIEHUA

B.1 Bnagers HaBbIKaM# pabOTHI C 37IeKTPOHHBIMHU OJIP I13
YCTPOHCTBAMH, OMBITOM BbIOOpA MOTYITPOBOJHUKOBBIX




nprUOOPOB TPH TIPOEKTHPOBAHUHM 3JIEKTPOHHBIX YCTPOMCTB

B.2 BnasieTs MeTo/jaMU IIPOBe/IeHUs (PU3NUECKOTO OJIP
9KCIepuMeHTa U MIPOrpaMMHON CUMYJISLIAM [i1s
WCCIIeJOBaHNSI XapaKTePUCTHK IeKTPOHHBIX YCTPOMCTB

C — cobecedosaHue no meme; TO — Koatokeuym (meopemuueckuil onpoc); K3 — Kkelic-3a0aua
(uHousudyanbHoe 3adaHue); OJIP — omuem no saabopamopHoli pabome; T/KP — pybesicHoe
mecmupoeaHue (KOHMpo/abHass paboma, Kypcoeasi paboma); TB — meopemuueckuil gonpoc; I13 —
npakmuyeckoe 3a0avue; K3 — KomniekcHoe 3a0aHue 5K3aMeHd.

ToroBoii OLIeHKOHN [JOCTWKEHUSI pe3ybTaToB 00yueHUsl 10 AWCLUTIIMHE SIB/SeTCS
MIPOME)XYTOUHasi aTTecTallUsi B BHUZE 5K3aMeHa, IMpOBOJMMas C y4eTOM pe3y/bTaTOB
TeKyIIlero v pyoe>KHOTo KOHTPOJIS.

2. Bujibl KOHTPOJIsI, THTIOBbIe KOHTPOJ/IbHBIE 33/JaHUA M IIKA/Ibl OLleHUBAaHUSA
pe3y/IbTaToB 00yueHUs

TeKyluii KOHTPOJIb yCIieBaeMOCTH HMeeT Iie/ibl0 obecrieueHHe MaKCHUMaabHOU
3¢ deKTUBHOCTU yueOHOTr0 Mpoliecca, yrpap/ieHue nporieccoM (OpMHUPOBaHMUS 3a/IaHHBIX
KOMITeTeHIIU oO0yuaeMbIX, TIOBBIIIIEHWe MOTHBAllUM K ydebe M TIpelyCMaTpUBaeT
OLleHMBaHWEe XOJa OCBOeHMs] [JuCLUIUIMHBL. B cootBerctBuM ¢ IlosokeHnem o
MPOBE/IEHUU TEeKYLero KOHTPOJ/sSi YCIeBaeMOCTU M TMPOMEXYTOYHOW aTTecTaluu
oOyuvarormuxcss 10 oOpa3oBaTelbHBIM IMpOTpaMMaM  BBICIIET0  oOpa3oBaHUS ——
IporpaMmam OakasaBpuaTa, Criefjaiurera U Maructparypsl B [THUITY mpemycMoTpeHbl
C/leyroliye BUbl ¥ TIepUOUYHOCTD TeKYIIero KOHTPOJIS yCTieBaeMOCTH 00yUaroluXcsi:

- BXOZJHOW KOHTPOJIb, TIPOBEPKAa MCXOAHOTO YPOBHS IMOATOTOB/IEHHOCTH 00yd4aeMoro
Y ero COOTBETCTBUS TIPe/IbSB/IIEMbIM TPeOOBaHUSAM AIJ1s1 U3yUeHUs JaHHOW AVCLATITUHB;

- TeKYL[UI KOHTPOJ/Ib YCBOEHUs1 MaTepuasa (YpOBHsSI OCBOEHHSI KOMIIOHEHTA «3HaTb»
3a/laHHbIX KOMIIeTeHIIM) Ha Ka)K/[OM T'DYIIIOBOM 3aHSITUHM U KOHTPOJIb TOCEI[aeMOCTH
JeKIMOHHBIX 3aHITUM;

- TIPOMEXXYTOUHbIA M PyOeKHBIM KOHTPO/Ib OCBOEHHMS 00yuaeMbIMU OT/|eMbHBIX
KOMITOHEHTOB «3HaTh», «yMeTb» 3a/laHHBbIX KOMIIETEHI[UM MyTeM KOMITbIOTEPHOTO W/TH
6/aHOYHOTO  TEeCTUPOBaHHWS,  KOHTPOJBHBIX  OIMPOCOB,  KOHTPOJIbHBIX  paboT
(MHIVBUAYaMBHBIX JAOMAIIHUX 3aZlaHUi), 3all[UThl OTYETOB 10 JlabopaTOpHBIM paboTam,
pedeparos, 3cce u T. [.

PyGexHbIli KOHTPOJ/Ib TI0 AWCLUTIZIMHE TIPOBOAMTCS Ha Crefyrolleid Hefese TOC/ie
TIPOXOJK/I€HHsI MOJyJ/isi AUCLUIUVIMHBI, a TPOMEXYTOUHbIE — BO BpeMsl KaXKJOoro
KOHTPOJILHOTO MePOTIPUSATHS BHYTPU MO/y/iel JUCLIUTITUHBI;

- MeXCecCHMOHHasi aTTecTal[usl, eJJMHOBPDEMEeHHOe TIOo/iBefileHhe WTOTOB TeKylllei
yCIIeBaeMOCTH He MeHee O/IHOTO pas3a B CeMeCTp M0 BCeM [UCLMIVIMHAM [i/Isl KaXKA0ro
HaripaB/IeHUs! TIO/IrOTOBKU(CTeljuabHOCTH), Kypca, TPYIITbI;

- KOHTPOJIb OCTaTOUHBIX 3HAHUM.

2.1. Tekymuy KOHTPOJ/Ib YCBOEHMsI MaTepHa/ia

Tekylmii KOHTpPOJIb yCBOeHUsi Marepuana B ¢opme cobecejoBaHUs WU
BbIOOPOYHOTO TEOPETUYECKOr0 OMpoca CTY/IeHTOB TMPOBOJAWTCS TIO0 KaKAOH TeMe.
Pe3ynbTaThl 10 4-0annbHOM 1IKaje OLleHWBaHUs 3aHOCSTCS B KHWDKKY TperojaBaTesisi U
YUYUTBIBAIOTCSI B BUJle WHTerpajJibHOM OLIeHKUM IIPU TIPOBEJeHUM IIPOMEXYTOUHOMN
aTTecTaljyu.




2.2. Py0e)XHbI KOHTPO/Ib

PyGe>KHbII KOHTPO/JbL [jii KOMILUIEKCHOTO OLeHMBAHUs YCBOEHHBIX 3HaHWH,
OCBOEHHBIX yYMEHUH U TpUOoOpeTeHHBIX BnajeHui (Tabmn. 1.1) mpoBoguTcs B (opme
3aiUThl  1abopaTopHbIX paboT (Tocie U3yueHWs] KaKAOro MOAyJs — yueOHOM
JUCLIUIIMHBI) M UHAWBUYAJIbHBIX 3a[j@aHUM 10 TeMaM TpakKTUUYeCKUX 3aHATUM (Tocse
M3yuyeHusi Bcex MojyJeit yueOHOW [AuCUUIUIMHBI). Bcero 3amaHupoBaHo 4
naboparopHblie paboThl. TUMOBLIE TeMbl JabopaTOpHBIX paboT npuBeeHbl B PT1/].

3amura s1abopaTopHOil paboThl MPOBOAUTCS MHAWBUYAIbHO KaXKIbIM CTY/I€HTOM.
TumoBble 1IKajla W KPUTEPWUH OLIEHKHW TIpuBeZieHbl B o0meid uactu POC
oOpa3oBare/ibHOU MPOrPaMMBI.

2.3. IlpomexxyTouHas arTecTanus (UTOrOBbI KOHTPOJIb)

Hornyck K TIPOMEeXYTOUHOM aTTecTalMy OCYLeCTB/ISeTCs 10 pe3y/bTaTaM
TEKyI[er0 U pyOe>KHOT0 KOHTPOJs. YCJIOBUSMH [IOMYyCKa SIBJSIFOTCS YCIIelllHas cjayva
BcexX jabopaTOpHbIX pabOT U T0JIOKUTe/bHAasi UHTerpajibHasi OLIeHKA IO pe3yJ/ibTaTaM
TEKYI[eT0 U PyOe)KHOTO KOHTPOJISI.

[TpomexxyTouHasi atrectauusi, corsiacHo PII/I, mpoBoguTcsi B BUZe 5K3aMeHa IO
JUCLIUIIMHE YCTHO 1o OunetraM. bumner cozpepxut Teopetuueckue Bompockl (TB) ans
MIPOBEPKHU YCBOEHHbIX 3HaHWM U MpakThuueckue 3aganus (I13) At mpoBepKy OCBOEHHbIX
yMeHUM BceX 3asiBJIeHHbIX KoMreTeHLUl. buneT ¢opmupyeTcst TakuM 06pa3om, UToObI B
Hero Ionajyd BOIPOChI U IIpakKTUYeCKWe 3aJaHusi, KOHTPOJIMPYIOLMe YPOBEHb
Cc(OpMUPOBAHHOCTH BCeX 3asiB/eHHbIX KomreTeHIM. Popma OGuseTa rnpejcTaB/ieHa B
o6eit yactu POC obpa3oBaTe/bHOM MPOTPaMMBI.

2.3.1. TunoBbie BONPOCHI U 3a/iaHMA /ISl IK3aMeHa M0 AUCLUIIMHE

TunoBbie BOMPOCHI /I KOHTPOJIsI YCBOEHHBIX 3HAHUM:

1. OcHOBHbIE HOCUTE/U B MOIYTPOBOJAHUKAX P U N TUIIOB.

2. TIpsimoe u ob6paTHOe BK/IIOUEHHe P — N-Tepexo/ia. Y CJIOBUe MPOTeKaH!sl TOKa.

3. DNeKTpUUeCKUl U TeTIoBOM npoboii p — n-miepexo/a. JIaBUHHBINA U TyHHE/TbHbIH
Npo6OOH.

4. TlomympoBOJHUKOBbIe MPUOOPHI, HCIIOMb3YIOIMe JIaBUHHbIAH U TYHHE/bHbIN
TIpOOOH.

5. HecummeTtpuruHbIii p — n-repexo/. Ob6/acts 6a3bl M 06/1aCTh SMUTTEpA.

6. YpaBHeHHe BO/IbTaMIIEPHOW XapaKTePUCTUKKU UZealbHOIO P — N-Iepexo/a.

7. BnusiHhe TeMriepaTypbl Ha BOJIbTAMIIEPHYIO XapaKTEPUCTUKY P — N-Tiepexofa.
3aBUCHMOCThL 0OpaTHOTO TOKa P—N-Tlepexo/ia OT TeMIIepaTyphl.

8. PexxuMbl paboThl OWIIO/IPHOTO TPaH3UCTOPA (YCUIUTE/NBHBIM PEXUM, PEKUM
HaChIEHNUs, PeXKUM OTCEeUKU, UHBEPCHBIN PEXUM).

9. B3aMMOCBSI3b TOKOB SMUTTepa, KOJJIeKTopa U 0a3bl OUTOSIPHOTO TPaH3UCTOpa.
KosdduimenTs! nepefaur Toka, ypaBHeHUs] TOKOB.

10. Cxembl BK/IHOUEeHUs] OHWIIONISIPHOTO TPaH3UCTOpa: C oOIieil 6a3oi, c obmuM
SMUTTEPOM, C 00IIMM KosiieKTopoM. CpaBHeHHe CXeM BK/IIOueHHs 1o Ko3dduiimeHTam
yCHU/IeHUs] TOKOB U HallpsDKeHU, BXOIHBIM COTPOTUB/IEHUSIM Y YaCTOTHLIM CBOMCTBaM.

11. TlosieBble TPaH3UCTOPHI C YIPABJIAIOLIMM P—N-TEPexXo[0oM, C M30JMPOBAHHBIM
3aTBOPOM C BCTPOEHHBIM U WMHAYLIMPYEMbIM KaHa/JlaMU N Y P TUIIOB; Pa3/uuusi MeXIy
HUMH B BOJIbTaMII€PHBIX XapaKTepHUCTHKaX.



12. YcnoBusi paboThl TIOJIEBOrO TPAH3UCTOPA B peXUMe HACBILLIEHUs, peXuMe
yTpaB/isieMOr0 COMPOTUB/IEHHUS U 3aKPBITOTO COCTOSIHUSI.

13. YcioBHble 0003HaueHHs OUIIOMSIPHBIX U TOJIEBBIX TPAH3UCTOPOB Ha CXeMax.
burnossipHble TPaH3UCTOPBI CTPYKTYP P-N-p U N-p-n. [losieBble TPaH3UCTOPBI C KaHalaMu
N ¥ p TUTOB, C YTPaB/SIIOLIUM IePexo/ioM, C U30JMPOBaHHBIM 3aTBOPOM U BCTPOEHHBIM
WY UHYIMPYEeMbIM KaHa/IOM.

14. Knaccel ycunenusi A, B, AB u C. [TosnokeHre paboueil TOUKH (TOUKU TIOKOsI) U
XapakKTep yCUIeHUs] CUHYCOWJabHOTO CUTHA/A /1J1s1 KaKJ0ro KJiacca.

15. Crioco0bI 3a1aHus ¥ cTabuM3ayd paboueit TOUKU OUITO/ISIPHOTO TPAH3HUCTOPA.

16. OnpesienieHrie pabodeil TOUKM OUIIO/ISIPHOTO TPaH3UCTOpa U €€ CMelljeHUs TPy
M3MeHeHUM MapaMeTpPOB KOJJIEKTOPHOM LIeMH.

17. Omnpenenenvie paboueidi TOUKW OUWIMOSPHOTO TpPaH3UCTOpA TIPU W3MeHeHUU
COITPOTHUBJ/IEHHI B 0A30BOM LIEMH.

18. Crabunmm3anus paboueit TOUKH T10/1IeBOTO TPAH3UCTOpA U yCJIOBHE, TP KOTOPOM
crabunu3zaius He TpeOyeTcs.

19. OrtpurjatensHass obOpaTHass CBsSI3b B YCWIMTENSX: TI0C/eloBaTe/bHasl,
napasiiesibHasi, TI0 HaTpsDKeHUIO, 10 TOKY. BiiusiHre oOpaTHOM CBfI3U Ha MapameTphbl U
XapaKTEePUCTUKU yCUIIATEIEN.

20. Buzbl oOpaTHO# CBsI3U B CXeMax SMUTTEPHOM U KOJUIEKTOPHOM CTabuIM3aluu
paboueil TOUKH.

21. BivsiHMe COINpOTHB/IEHUS HArpy3KW, COINPOTHB/EHUS KOJJIEKTOPDHOM LIelH,
COMPOTUB/IEHUS] HWCTOUHMWKA CUTHajJla Ha KO3(pGULMEHT yculeHus KackaZia Ha
OUITO/IIPHOM TPaH3UCTOPE B cXeMe C 00I[UM IMUTTEPOM.

22. BivsiHWe COTPOTUB/IEHUM KOJUIEKTOPHOM 1[eMd U Harpy3Ku YCUIUTeTbHOTO
KackaZla Ha OWMOSIPHOM TpaH3UCTOpe B CxeMe C OOIIMM SMUTTEPOM Ha 3HayeHHe
BepXHeH rPAaHUYHOU YaCTOTHI.

23. BnusiHMe pasfennTesbHbIX KOHJI@EHCATOPOB YCW/IMTE/BHOIO KackKaZa Ha
OWUIOJIIPHOM TpaH3UCTOpe B CxeMe C OOIIMM SMUTTEPOM Ha 3HaueHWe HIDKHel
I'PaHUYHOM YaCTOTHI.

24. TupepeHanbHbIA yCUIATE/b, €r0 CXeMa U CBOKCTBa.

25. T'eHepartop cTaOM/IBHOTO TOKa, €ro cCxemMa M Ha3HaueHHe. PacueT cxeMbl
"3epKasio TOKa" 1o 3a/laHHOM BeJIMUMHE TOKa.

26. CBONMCTBA UieaIbHOr0 ONEePALMOHHOTO YCUJIATEJIS.

27. UVHBepTUpyHlOlllee U HEUHBePTUPYIOLee BK/IHOUEHWE  OlepaLiiOHHOIO
ycunurtensa. KoaduimeHTsl ycuieHusi s MOZENW W/eaJbHOTO OMNepaliiOHHOTO
YCUJTUTEJISL..

28. Ornpepenenve Ko3ddulvieHTa nepefaun (yCuieHus) [Jsi pa3/iMUHbIX BXOZOB
YCUJIUTEJIS1 C UTHBEPTUPYIOLIMMU U HEMHBEPTUPYIOIUMU BXO/IaMHU.

29. OrnipefeneHve BepxHeW TPAHMYHOM YacTOThI (YaCTOThI Cpe3a) MO 3aJaHHBIM
3HauUeHHsIM 3/IEMEHTOB CXeMbl Ha OMepaliOHHOM YCUJTUTee.

30. OnpefeneHve HWKHEW TPAaHMYHOM 4YacTOThl (YaCTOThI Cpe3a) MO 3aJaHHBIM
3HaYeHUsIMU 3/IeMEHTOB CXeMbl Ha OTepaliiOHHOM yCUJTUTeJIe.

31. KnroueBoii pexxum paboThl OumosisipHOro TpaH3ucTopa. HacklllleHHble |
HeHacChIlLeHHbIe K/TIOUH.



32. BnusiHMe CTereHW HaCbILleHUs] K/oua Ha OWIO/IIPHOM TpaH3UCTOpe Ha
JJIATeNbHOCTh (POHTA 5/IEKTPUUECKOTO HUMITyJbCa M Ha 3a[ep>KKY BbIK/IHOUYEHUS
TpaH3uCTOopa.

33. Pexumbl paboThl K/IOUe B JIOTMUECKUX 3JIeMEeHTaX TPaH3UCTOPHO-
TpaH3UCTOPHOM Joruku (TTJI).

34. Pexumbl pabOTbl K/IOuUell B JIOTUYECKMX 3/eMeHTaxX TpPaH3UCTOPHO-
TPaH3UCTOPHOM NOruKU € guogamu Llortku (TTJILI).

35. Kiroun Ha 110/1eBbIX KOMIIeMeHTapHbIX TpaH3ucTtopax (KMOIT). OcobeHHoCcTH
paboter KMOIT kmroua Ha éMKOCTHYIO Harpy3ky. XapakTep TOTpeOseHus] SHePTHH OT
VICTOYHUKA [TUTaHUS.

36. Jlornueckue smemeHTsl KMOII. Cxemsl 6a30BbIx 351emedToB M-HE, MJIN-HE.

37. Tpurrepsl, IOCTpOeHHbIe Ha JIOTMYeCKUX 3neMeHTax, TvurioB RS, D, T u JK.
OripefiesieHre COCTOSIHYS TPUITepa IPY 3a,aHHBIX BXOJHbIX CUTHa/IaXx.

38. DNeKTPOHHBIE TeHepaTOphl. Y CJIOBUS BO3HUKHOBEHHUS KOJle0aHHIA.

39. OrnpefiesieHre YaCTOThl TADMOHHUYECKUX KoJiebaHuii reHepaTopa ¢ MOCTOM BuHa
Ha OIepaLiOHHOM yCU/IUTese.

40. OrmpefesieHWe YacTOThl TapMOHMUECKWX KojeOaHuWM TeHepaTropa C
MHOro3BeHHOM RC-11eTbl0 Ha OMeparjuoOHHOM YCU/IUTEIe.

Tunosbie BOMPOCHI M ITPAKTHYE€CKHE 3didHUA /I KOHTPOJIA 0CBO€HHbIX
yMEeHHH:

1. Pacuet Kackajia Ha OMIIO/ISPHOM TPaH3UCTOPE 10 TTIOCTOSTHHOMY TOKY.

2. AHanmM3 ycwidTensi MO CXeMe C OOIMM SMUTTEPOM Ha CPeJHUX U HHU3KHX
yacToTax.

3. PacueT ycuimTe/IbHOIO KackKajja Ha OTlepaljMuOHHOM YCUJTUTeJIe.

4. PacueT reHepaToOpoB rapMOHMUECKHX KOoJle0aHHI1 Ha OTepaljiOHHOM YCHIIUTEJIe.

5. Pacuer my/sibTHBHOpaTOpa.

2.3.2. IlIkanbl OL|eHUBAHUSA Pe3y/IbTaTOB 00ydyeHNs HA YIK3aMeHe

OueHKa pe3yabTaTOB O0yueHUss TI0 [JUCHUIUIMHE B (opme  ypOBHS
Cc(OPMUPOBaHHOCTH KOMITIOHEHTOB 3HaTb, YMeTb, BJIa[leTh 3asiBJIEHHbIX KOMIETEHLUH
MPOBOAUTCS 10 4-X Oa/yibHOW 1IKasje OLeHWBaHUsSl MyTeM BbIOOPOYHOrO KOHTPOJSI BO
BpeMs 3K3aMeHa.

TunoBble 1IKana W KPUTEPUM OLEHKM pe3y/lbTaTOB O00yyeHHsi TMpU chaue
5K3aMeHa /I/ii KOMIIOHEHTOB 3HaTb, YMeThb U BJafleTh NpuBeZieHbl B 0011eil yactu ®OC
oOpa3oBaTteibHOU MPOrPaMMBI.

3. Kpurepuu orjeHuBaHus ypoBHs C()OPMHPOBAHHOCTH KOMIIOHEHTOB U
KOMIIeTeHI{UH

3.1. OueHka ypoBHsi cGOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMMNeTeHLIUuM
[Ipu orjeHKe ypoBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMM B paMKaX BbIOOPOUHOTO
KOHTPOJIS TIpYM SK3aMeHe CYMUTaeTCsi, YTO TIoJiydeHHasi OLeHKa 3a KOMIIOHEeHT
TpoBepsieMoid B OusieTe KOMITeTEHIIMM 000O0IIjaeTcsi Ha COOTBETCTBYIOIIMM KOMITOHEHT
BCeX KOMITeTeHI[1H, (hOPMUPyeMbIX B paMKax JaHHOW yueOHOW AUCLUIIIMHBI. THUIIOBbIE



KpDUTEPUM U 1IKa/Jbl OLIEHWBaHUSI YpPOBHA C(OPMUPOBAHHOCTA KOMITOHEHTOB
KOMTIeTeHLIU TipuBeieHbI B 001ieid yact @OC obpa3oBaTe/TbHOM MPOrPaMMBI.

3.2. OneHKa ypoBHs C()OPMUPOBAHHOCTH KOMIIETEHIM U

OO0iilast  o1jeHKa ypOBHSI C(OPMHUPOBAHHOCTU BCEeX KOMIIeTEHI[U ITPOBOJUTCS
MyTeM arperupoBaHusl OI[€HOK, TOJyUeHHbIX CTYZeHTOM 3a KaX/Abli KOMITIOHEHT
bopMHUpyeMbIX KOMIIETEHI[|H, C YU4eTOM pe3y/IbTaTOB TeKYIlero U pybe)KHOTO KOHTPOJIS
B BHUJle MHTerpasbHON OLleHKU 10 4-X Oa/uibHOM 1iKase. Bce pe3ysibTaThl KOHTPOJIS
3aHOCATCS B OLIEHOYHBbIM JIUCT W 3aloJIHSIOTCS  TperojaBaTesieM I0 UTOram
TIPOME)KYTOUHOM aTTeCTaLUM.

dopma 01IeHOUYHOTO /IMCTa ¥ TpeOOBaHMS K ero 3aro/THeHUI0 TIpUBe/IeHbl B 0011ei
yactu ®OC obpa3oBaTenbHOM MporpamMMbl. [Ipu (HOpMUpPOBaHMM WTOTOBOM OLI€HKU
MIPOME)XYTOUHOM aTTecTalluM B BUJe 5K3aMeHa WCIO/b3yIOTCS TUIMOBbIe KPUTEpHH,
nipuBeZieHHbIe B 0011ei yacti @OC o0pa3oBaTe/bHOM ITPOrPaMMBbI.



