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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
Wunexc ILnannpyembic pesyIBTaTEL KOMIIETEHIIUH, C KOTOPBIM Cpencrtsa
Kowmerertits MHIMKaTOpa 0(63};11(;I{LH;}I’§§THLH;§:I§§§>})IG COOTHECEHBI IIJTAHUPYEMbIE OLIEHKH
’ ’ pe3ynbTaThl 00yUeHUs
[1K-2.1 N/I-11TK-2.1 [3naeT oCHOBBI 3HaeT OCHOBBI AJICKTPOHUKH, |3adeT
MHUKPODJIEKTPOHUKH U CXEMBI, COCTaB
CXEMOTEXHHUKHU 000pyIOBaHHH, PEIKUM
PabOTHI ANEKTPOTEXHUYECKUX
1 3JIEKTPOIHEPreTHUECKUX
YCTaHOBOK Pa3IM4HOTO
Ha3HAYCHUS
[1K-2.1 N/I-21TK-2.1 [YMeeT npoeKTHpoBaTh 'YMeeT MpoeKTUPOBATh 3ammura
9JIEKTPOHHBIE CXEMBI CXEMBI, JIEKTPOTEXHHUECKHE [MabopaTOpHOi
1 3JIEKTPOIHEPreTHUECKUE  [paboTHhI
YCTaHOBKHU
[1K-2.1 WJI-311K-2.1 (Bnangeer HaBbIKamu pacuera |Biageer HaBbIkamMu pacuera  [3amiura
CXEM U PeXHMOB PabOThl  [CXEM M PEKHUMOB pabOTHI nmabopaTopHOi
0a30BbIX AIMEKTPOHHBIX SJIEKTPOHHBIX U paboTHI
YCTpOICTB PIIEKTPOTEXHUUECKUX
YCTaHOBOK




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
5
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
JlnpbepeHmpoBaHHbIN 3a4eT
3auer 9 9
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 108 108
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM 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.

YCUIJIMTEIN MOCTOAHHOI'O TOKA U 3JICKTPOHHBIC KITHOYH

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
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@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 OAHOTrO ceMmecTpa (5-ro ceMecTpa yueOHOTo IJlaHa) M pa3duUTo 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 u 3aueTa. Buzbl KOHTPOJISi CBefieHbI B Tabmmiy 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 | [ 3auer
Y cBoeHHBIe 3HAHUSA
3.1 3HaeT ¢u3UeCcKre OCHOBBI PAbOTHI IMOTYTIPOBOJHUKOBBIX TO1 T/KP TB

MPUOOPOB; MapaMeTpbl COBPEMEHHBIX TOTYTIPOBOIHUKOBBIX
YCTPOWUCTB: YCU/IUTEJIel, TeHepaTopoB, CII0OCOObI 3aMelIeHHsT
TIOJTYTIPOBOIHUKOBBIX MPUOOPOB SKBUBA/IEHTHBIMU CXEMaMH
IS 1eJielt pacueTa, TIPOEKTUPOBAHKSI 1 MOZE/TMPOBaHMS
3/IEKTPOHHBIX YCTPOMCTR; MPUHIUTIBI PAGOTHI U CXEMBI
TUIIOBBIX Y3/I0B 3/IEKTPOHHBIX YCTPOKCTB

OcBoeHHbIe YMeEHUA

¥Y.1 ¥YMeTs pa3pabarbiBaTh MPUHILAMHATEHBIE S/IEKTPUUECKHE K3
CXeMBbI 1 TIPOEKTHPOBATH TUTIOBbIE 7IEKTPOHHBIE YCTPOMCTBA C
YUETOM 3a/]aAHHBIX TEXHUUECKIX [TapaMeTPOB; UCTIO/NE30BaTh
TIO/TyUYeHHbIe 3HaHWsI IPY PellieHN MPAKTUYeCKHX 3a/ja4 IO
pacyeTy 7IeKTPOHHBIX YCTPOUCTB

ITpuoGpeTeHHbIe B/Ia/IeHUS

B.1 ByiasieTh HaBbIKaMu pacueTa TUIIOBBIX CXeM OJIP K3 113
3/1eKTPOHHBIX YCTPOICTB; MeTO/IaMH I1pOBeJ|eHNsT
(hr3MUecKoro sKCreprMeHTa Mo UCCIef0BaHUI0
XapaKTePHCTHK 3/IeKTPOHHBIX YCTPOUCTB; HaBBIKAMHU
BbIOOpA TIOJIYTIPOBOIHUKOBBIX PUOOPOB NP
TIPOEKTUPOBAHUU 7IEKTPOHHBIX YCTPOWCTB




B.2 ByiazieTs MeTO/IaMU TIPOBeZIeHHUsT GU3NUECKOTO OJIP
9KCIepuMeHTa U MIPOrpaMMHON CUMYJISLIAM [i1s
WCCrieJOBaHUsT XapaKTePUCTUK JIEKTPOHHBIX YCTPOMCTB

C — cobecedogaHue no meme; TO — koatokeuym (meopemuueckuli onpoc); K3 — keiic-3adaua
(uHousudyanbHoe 3adaHue); OJIP — omuem no saabopamopHoli pabome; T/KP — pybescHoe
mecmupoeaHue (KOHmMpo/abHas paboma, kypcoeasi paboma); TB — meopemuueckuli eonpoc; I13 —
npakmuueckoe 3a0aHue; K3 — KomnjiekcHoe 3a0aHue 3ayemd.

MTOroBoii OLIEHKOM JOCTV)KEeHUsT pe3y/IbTaTOB 00yUYeHHs M0 JUCLIUIIIMHE SIBIISIeTCS
MpOMeXYTOuUHasi aTTecTalysi B BHJe 3ayeTa, IIPOBOAMMAsl C YueTOM pe3yJ/bTaToB
TeKyIlero U pybe>KHoro KOHTPOJIs.

2. Buapl KOHTPOJIsi, TUNIOBbIe KOHTPO/IbHbIE 3aJJaHUA M IIKA/IbI OLiIeHUBAHUS
pe3y/IbTaTOB 00yueHUs

Tekylmii KOHTpPOJIb yCIIeBaeMOCTH HMeeT Iiesiblo obecrieueHre MaKCHMasbHOM
3¢ dexTrBHOCTU yueOHOTO TpoLiecca, yripaB/ieHue rpoleccoM GopMUPOBAHMS 3a[JaHHbIX
KOMIIeTeHIIM 00yuaeMbIx, TOBBIIIIEHWe MOTHBAlUM K yuyebe U mpeAycMaTpUBaeT
OLleHMBaHWe XO0Ja OCBOeHUs [AUCLUILIMHBL. B coorBercTtBUM C IlosokeHuem o
MPOBEJIEHNH TeKYLero KOHTPO/Sl YCIIeBaeMOCTH M TMPOMEXKYTOYHOM aTTecTaluu
oOyuaromuxcss 10 oOpa3oBaTe/bHbBIM TIPOTPAaMMaM  BBICIIEr0  OOpa3oBaHUS ——
nporpaMmam OakasiaBpuaTa, crieljpanaurera U maructparypsl B [IHUITY npeaycMoTpeHbI
c/iefyrollye BU/bl U IepUOIMYHOCTD TeKYIllero KOHTPOJISl yCrieBaeMOCTH 00yUaroluXcsi:

- BXO/IHOWM KOHTPOJIb, ITPOBEPKAa UCXOJHOT0 YPOBHSI MOATOTOBIEHHOCTH 00yuaemMoro
Y ero COOTBETCTBUS NPe/ibsIB/IsieMbIM TpeOOBaHUSM [Jis1 U3yueHUsl JaHHOM HCLUIIUHBI;

- TeKYLL[UH KOHTPO/Ib YCBOEHUs1 MaTepHasa (YpOBHSI OCBOEHHUSI KOMIIOHEHTA «3HATb»
3a/laHHbIX KOMITeTEeHLIMK) Ha KaX[OM IPYIIIOBOM 3aHAATUM U KOHTPOJIb I10CeIaeMOCTH
JIEKLIMOHHBIX 3aHATUY;

- TIPOMEXXYTOUHBIA U pPyOeXHbIi KOHTPOJb OCBOeHUs 00yuaeMbIMU OT/eIbHBIX
KOMITOHEHTOB «3HaThb», «yMeTb» 3aJlaHHbIX KOMIIETEHL[MM MyTeM KOMITbIOTEPHOIO WU
6/1aHOYHOTO ~ TeCTUPOBAHHWS,  KOHTPOJIbHBIX  OINpPOCOB,  KOHTPOJBHBIX  pabor
(MHAVBUyaBbHBIX JOMAITHUX 3a/laHuM), 3alllUThl OTUETOB TI0 j1abopaTOpHLIM paboTam,
pedeparos, 3cce u T. [.

Py6e>xHbIii KOHTPOJ/Ib TI0 AWCLIATIIMHE TIPOBOJIMTCS Ha C/AeAyIOlleld Hejesne mocje
MPOXOXKJEHUsI MOJy/as [AUCLUIVIMHBIL, a T[POMEXYTOUYHbIM — BO BpeMS KaK[Ooro
KOHTPOJIBHOT'O MEePOIIPUATHS BHYTPU MOJYJ/Iel JUCLUTI/IUHBL;

- MeXCeCCHMOHHas arTecTalusl, eJWHOBPEMEHHOe IIo/iBefleHue WTOrOB TeKyllen
yCrieBaeMOCTH He MeHee OZHOI'O pas3a B CeMeCTp II0 BCeM AUCLMIUIMHAM /I KaK[0ro
HarpaB/IeHUs IOArOTOBKH(CleljuasbHOCTH), Kypca, IPYIIIIb;

- KOHTPOJIb OCTaTOYHBIX 3HAHUM.

2.1. Tekymuy KOHTPOJ/Ib YCBOEHHSI MaTepHa/ia

Tekymii KOHTpPOJbL yCBOeHUsi Marepuarna B ¢opme cobecefoBaHUsS WU
BbIOOPOYHOTO TEOPETUYEeCKOro Ofpoca CTY/€HTOB TIPOBOJAWTCS TIO KaXKAOW TeMe.
Pe3ynbrathl 10 4-6a//IbHOM 111Kajle OLeHWBaHUSI 3aHOCATCS B KHIDKKY TperojiaBarters u
YUUTHIBAIOTCSI B BHJle HHTErpPa/ibHOM OLIEHKM TIpU TNPOBEJEHUH TPOMEXYTOUHOM
aTTeCTalyu.




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/].

TunoBble 1IKana M KPUTEPUM OLIEHKM pe3yJ/bTaTOB 3all{UThl WHAWBU/Ya/bHOTO
3a/1aHus TIpUBe/ieHbI B 00111eit uactu @POC obOpa3oBaTeIbHOM IMPOTrpaMMbl

3amura s1abopaTopHOil paboThl MPOBOAUTCS WHAWBUYANbHO KaXKAbIM CTYy/I€HTOM.
TumoBble 1IKajla ¥ KPUTEPUH OLIEHKHW TIpuBeZieHbl B o0med uactu DPOC
oOpa3oBarte/bHOU MTPOrPaMMBI.

2.3. IlpomexxyTouHasi arTecTanus (UTOrOBbI KOHTPOJIb)

HJonmyck K TIpOMEXYTOUHOM aTTeCcTaldd OCYIIeCTB/IseTCS M0 pe3ybTaTaM
TeKyIiero u pybeXXHOro KOHTPOJIA. Y CJIOBHSIMHM JIOTyCKa SIB/ISTFOTCS yCIIelHasi cjava
Bcex jabopaTOpHbIX pabOT U T0JIOKUTe/bHAasi UHTerpajibHasi OLIeHKA IO pe3y/ibTaTaM
TEKYIIero v pyoe>KHOTO KOHTPOJIS.

2.3.1. IIponegypa npoMe)KyTOYHOM aTTeCTanuy 0e3 oMo/ THUTE/TbHOT0

aTTeCTAalMOHHOI0 UCIIBITAHUSA

[TpomexyTouHast aTTecTalysi MPOBOAUTCSA B (popMe 3aueTa. 3aueT MO JUCLUTIIIMHE
OCHOBBIBAeTC Ha pe3y/ibTaTaxX BBIMNOJHEHUS TMpeJbIAYLIUX WHAWBUAYA/IbHBIX 3aJaHUN
CTyJieHTa I10 JaHHOMW JUCLIUIIIVHE.

Kpurepun BbiBeleHWs] WTOTOBOM OLIEHKM 338 KOMIIOHEHTbI KOMITeTeHLMHA TIpU
MPOBe/IeHNM TIPOMEXXYTOUHOW aTTeCTallud B BUJe 3aueTa MpHUBEEHbI B 00Ieil uactu
®OC obpa3oBare/bHOI MPOrPaMMBI.

2.3.2. Tlpoueaypa mNPpOMeXYTOYHOM  aTTeCTallud C  T[POBe/leHUeM
aTTeCTAalMOHHOT0 UCTILITAaHUSA

B otrgenbHbIX C/yyasix (Hampumep, B Cjyuyae IiepeaTrTeCcTaliud AUCLUILIIAHBI)
TpOMEXXyTOUHasi aTTeCcTallisi B BHUJe 3ayeTa IO AUCLAIUIMHE MOXXET TIPOBOAUTHCS C
NpOBeJileHWeM  aTTeCTallMOHHOTO  MCMbiTaHus 10  Owiertam. bBuser  comeput
Teopetnueckre Bompockl (TB) ans TIpOoBepKM YyCBOEHHBIX 3HAHWM, MpPaKTUYecKue
3aganus (I13) s MpoBepku OCBOEHHBIX YMeHMM W KoMmIlieKcHble 3ajanus (K3) ans
KOHTPOJISI YPOBHSI TIPUOOpeTeHHBIX B/IaJIeHUM BCeX 3asiB/IeHHBIX KOMIIeTeHLHH.

buner ¢opmupyercs Takum o06pa3om, uTOObI B HEro TIOMAau BOIPOCHI U
MpakTUUYecKWe 3aj/laHvsl, KOHTPOJIMPYIOIYe YypOBeHb C(OPMUPOBAHHOCTH BCEX
3asiBJIEHHbIX KOMITeTeHL[UH.

2.3.2.1. TunoBble BONPOCHI U 3a/jaHMS AJIA 3aUeTa MO0 JUCIUILIMHE

TunoBbie BONPOCHI /I KOHTPOJISl yCBOEHHBIX 3HAHUM:

1. OcHOBHBIE HOCUTEN B MOIYNPOBOJHUKAX P U N TUIIOB.

2. IIpsimoe 1 0OpaTHOe BK/IIOUEHWe P — N-Tepexo/a. Y cJioBUe MpOoTeKaHUsT TOKa.

3. DNeKTpUUeCKUM 1 TeryIoBOM 1poboii p — n-repexo/a. JIaBUHHBIN U TYHHE/TbHBIM
TTPOOOI.



4. TlonynpoBOAHUKOBLIE MPUOOPBI, UCIO/B3YIOIMIMe JAaBUHHBIM W TYHHe/IbHbIN
TIPOOOHA.

5. HecummeTtpuuHsliii p — n-riepexof. O6sacTb 6a3bl ¥ 006/1aCTh SMUTTEPA.

6. YpaBHeHHe BO/IbTaMIIEPHOW XapaKTEPUCTUKHU UZealIbHOIO P — N-Tepexo/a.

7. BnusiHMe TeMmriepaTypbl Ha BOJIbTAMIIEDHYIO XapaKTEPUCTUKY P — N-Mepexofa.
3aBUCUMOCThL 0OpaTHOTO TOKa p—N-Tlepexo/ia OT TeMIlepaTyphbl.

8. Pexxumbl paboThl OWIOJISIPHOTO TPaH3UCTOPA (YCUIUTENBHBIM PEXUM, PEXUM
HaChbILLIeHYs], PEXXUM OTCEUYKH, UHBEPCHBIN PeXKUM).

9. B3aumoCBsi3b TOKOB 3MHUTTepa, KoJijieKTopa U 0a3bl OWIIOJ/IIPHOTO TpaH3KCTOpa.
KosdduimeHTs! nepefaur Toka, ypaBHeHUs! TOKOB.

10. Cxembl BK/IHOUeHUsI OWTIONSIPHOTO TpaH3UCTOpa: C oOiieil 6a3oii, c obmmM
IMUTTEPOM, C OOIMM KoJisieKTopoM. CpaBHeHHe CXeM BK/IIHOUeHHs 10 Ko3(duipieHTam
YCUJIeHUs] TOKOB U HallpsDKeHWH, BXOJHBIM COIPOTUB/IEHUSIM U YaCTOTHBIM CBOMCTBAM.

11. IToneBble TPaH3UCTOPBI C YNPAaBJAIOIIUM P—N-T€PEX0J0M, C HM30/JMPOBAHHBIM
3aTBOPOM C BCTPOEHHBIM U MHAYLMPYEMBbIM KaHa/laMU N U P TUIIOB; pPas3/iduMsl MeXIy
HHMMHU B BOJIbTaMITePHbIX XapaKTePUCTHKAX.

12. YcnioBusi paboThl MOMEBOrO0 TPAH3UCTOPA B PEXKWMEe HAaChIEeHUs, PeXUMe
yTPaBJ/ISIEMOr0 COMPOTUBJIEHUS U 3aKPBITOI'O COCTOSIHUS.

13. YcnoBHble 0003HaueHus OUTIOJISIPHBIX U TIOJIEBBIX TPAH3UCTOPOB Ha Cxemax.
bunonsipHbie TpaH3UCTOPBI CTPYKTYP P-N-p U n-p-n. [ToseBbie TpaH3UCTOPHI C KaHalaMu
N ¥ P TUIIOB, C YNPaBJISIOLIUM [1epex0/j0M, C U30/IMPOBAaHHBIM 3aTBOPOM M BCTPOEHHBIM
WY UHZYLIMPYEeMbIM KaHa/IOM.

14. Knaccer ycunenusi A, B, AB u C. [TosnokeHre paboueit TOUKH (TOUKU TIOKOST) U
XapakTep yCU/IeHUs] CUHYCOW/Ja/lbHOTO CUTHAJ/IA /IJIsl KaXK/J0T0 KJlacca.

15. Cioco0bI 3a1aHust ¥ cTabMIM3aliyd pabouelt TOUKKU OUITO/ISIPHOTO TPAH3HCTOPA.

16. Onpesenienrie paboyeil TOUKW OUITO/IIPHOTO TPAH3UCTOpa U €€ CMelljeHUs TPy
V3MeHeHUM apaMeTpPOB KOJVIEKTOPHOU LIeIH.

17. Omnpepenenvie pabouyeli TOUKM OHWIOJSIPHOTO TPAH3UCTOpAa TMPU W3MEHEHUU
COTIPOTHB/IEHWH B 6a30BOM LIEMH.

18. Crabunuzaius paboueil TOUKH T10/1€BOTO TPAH3UCTOpa U yCJIOBUE, TIPU KOTOPOM
ctabunm3aiiusi He TpebyeTcs.

19. OrpuriatesibHass obOpaTHasi CBsA3b B YCWIMTENSAX: TOC/Ae0BaTe/bHasl,
rapasiiesibHasi, TI0 HarpsDKeHHIo, TI0 TOKY. BivsHue oOpaTHOW CBsi3W Ha TapaMeTphbl U
XapaKTePUCTUKU yCUIATEIeN.

20. Buzpbl oOpaTHO# CBSI3U B CXeMax SMUTTEPHOM U KOJUIEKTOPHOM CTabuIM3aIiuu
paboueii TOUKH.

21. BiisiHMe CONpOTUB/IEHUS] HAarpy3Ky, COIPOTHBJIEHHS KOJUIEKTODHOU Liely,
COTIPOTMB/IEHUS] MCTOYHMKA CUrHajia Ha KO3(Q(ULMEHT YyCuleHHs Kackaja Ha
OUIIOJIIPHOM TPAH3UCTOPE B CXeMe C O0ILHUM 3MUTTEPOM.

22. BivsiHWe COTNPOTUB/IEHUM KOJUIEKTOPHOM LieMM W Harpy3Kd YCUJIUTETbHOrO
KackaZia Ha OUWIO/SIpHOM TpaH3UCTOpe B CxeMe C OOIMM SMUTTEPOM Ha 3HayeHHe
BepXHeW rpaHUYHON YaCTOTHI.

23. BuusiHMe pasfenuTe/ibHbIX KOHJEHCATOPOB YCU/IMTEJbHOIO KackKaza Ha
OUIoNSIpHOM TpaH3WCTOpe B cxemMe C OOIMM SMUTTEPOM Ha 3HaueHue HIDKHel
IrPAaHUYHOMN YaCTOTHI.



24. TuddepeHianbHbiid yCUINTE/b, €r0 CXeMa U CBOMCTBa.

25. T'eHepatop CTaOM/IBHOIO TOKa, €ro CXemMa M Ha3HaueHHe. PacueT cxeMbl
"3epKasio ToKa" Mo 3aZlaHHOM BeJIMYMHE TOKa.

26. CBONCTBa H/jeabHOr0 OMepaLiOHHOr0 YCHUTUTEIS.

27. UHBeptupymlolljee U HeWHBepPTUPYIOLjee BK/IHOUEHHWE  OlepaLiMOHHOIO
ycunutens. KospduimeHTsl ycuneHuss Ajid MOJENU UJealbHOTO OIepaljuOHHOIrO
YCUTUTEIS. .

28. Omnpepenenve Ko3(duimeHTa nepegaud (yCuieHUs) Ajsl pa3/IMuHbIX BXO/0B
YCUUTENS1 C UTHBEPTUPYIOLIUMU U HEMHBEPTUPYIOIIUMY BXOJAMHU.

29. OrnipefeneHve BepxHeW IPAHMYHOM YacTOTHI (YaCTOThI Cpe3a) MO 3aJaHHBIM
3HaUeHUsIM 3/IEMEHTOB CXeMbI Ha OTepalOHHOM yCUTUTeTe.

30. OnpefeneHve HWKHEM TPAHMYHOU 4YacTOThI (YaCTOThI Cpe3a) MO 3aJaHHBIM
3HaYeHUsIMU 3JIeMEeHTOB CXeMbl Ha OllepallMOHHOM YCUJIUTeJIe.

31. Knrouepoii pexum paboThl OWIOMSPHOTO TpaH3ucTopa. HacklljeHHbIe |
HeHaCbIL[eHHbIe K/IFOUMU.

32. BnusHue cTemieHW HaCBIIIeHHsT K/oua Ha OWIO/IAPHOM TpaH3UCTOpe Ha
JJIUTE/IbHOCTh (DPOHTA SJIEKTPUYECKOTO HMITy/IbCa M Ha 3aJ€P)KKY BBIKIHOUYEHUS
TpaH3UCTOopa.

33. Pexumbl paboTbl K/IOuell B JIOTUYECKMX 3/eMeHTax TPaH3UCTOPHO-
TpaH3ucTopHou Jioruku (TTJI).

34. Pexumbl pabOThl K/IOUed B JIOTHUECKUX 3/IeMEHTaX TPaH3HUCTOPHO-
TPaH3UCTOPHOU JIOTUKH € Aguoaamu Lorrku (TTJIL).

35. Knroun Ha 110/1eBbIX KOMIIeMeHTapHbIX TpaH3ucTopax (KMOIT). OcobeHHOCTH
pabotelt KMOII kmoua Ha éMKOCTHYIO Harpy3ky. XapakTep IOTpeO/ieHrsi SHEePTUH OT
VICTOUHUKA [TUTaHUS.

36. JTornueckue 3meMeHTs] KMOII. Cxemsl 6a30BbIx 31eMenToB MI-HE, NJIN-HE.

37. Tpurrepsl, IOCTPOEHHbIe Ha JIOTUYECKUX 31eMeHTax, TUrioB RS, D, T u JK.
OripeiesieHre COCTOSIHYS TPUITepa IPY 3a,aHHBIX BXOHbIX CUTHa/IaX.

38. DJleKTpOHHbIe FeHepaTophl. Y C/IOBUSI BOSHUKHOBEHHS KOebaHuH.

39. OmnpeziesieHre 4acTOTHl TapMOHUUECKUX KosiebaHUi reHepaTopa ¢ MocToM BuHa
Ha OIepaLiOHHOM yCUJIUTee.

40. OrmpegeneHrie 4YacTOThl TapMOHMYECKHWX KomebaHuWii reHepaTopa C
MHOTr03BeHHOM RC-1iernblo Ha OrepaljioOHHOM YCUIUTEIE.

TunoBbie BONPOCHI M NMPAKTUYeCKHUe 3a/JaHUA /I KOHTPOJIA 0CBOEHHbBIX
yMeHHUi:

1. PacueT Kackajia Ha OGUMOSIPHOM TPaH3UCTOPE TI0 TIOCTOSIHHOMY TOKY.

2. AHa/mM3 yCWIuTeNs TI0 cxeMe C OOIIUM 3MHUTTePOM Ha CPeJHUX U HU3KUX
4yacToTax.

3. Pacuyer ycuivrtesibHOro Kackazia Ha OreparjuoOHHOM yCU/IUTeIe.

4. PacueT reHepaTOpPOB rapMOHHUYeCKUX KojiebaHMi Ha OTepaliOHHOM yCUJTUTEJIe.

5. Pacuetr My/ibTHBHOpaToOpa.

2.3.2.2. IlIka/ibl OIeHMBAaHMUSA Pe3y/IbTaTOB 00yueHHsI Ha 3ayeTe



OlleHKa pe3ynbTaTOB O0yueHWss [0 [JUCLUIIMHE B  (opMe  ypOBHS
cOpMUPOBAHHOCTH KOMIIOHEHTOB 3HAaTh, YMeTb, B/aJieTb 3asB/eHHbIX KOMIIeTeHIIU
TIPOBOJUTCS 110 2-X OasTbHOM 111Kajie OljeHUBaHUSI.

TurnoBble 1IKasa ¥ KPUTEPUU OLIEHKU pe3y/IbTaTOB 00yueHUs TPU cAaue 3aueTa
IJis KOMITIOHEHTOB 3HaTh, YMeTh W BJa/leTh TpuBeJeHbl B o60mieli yactu POC
oOpa3oBarte/ibHOU MPOrpaMMBbl.

3. Kputepuu orjeHuBaHuA ypoBHs C(h)OpMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeHIUuM

3.1. OueHka ypoBHsi chOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIeTeHLUM
[TIpu olleHKe ypOBHS C(OPMHUPOBAHHOCTA KOMIETEeHLM B paMKax BbIOOPOUYHOTO
KOHTPOJISI TIPH 3aUeTe CUMTAETCs], UTO TIOTyueHHasi OljeHKa 3a KOMITIOHEeHT TIPOBepsieMOi B
Owrere KomrleTeHIUA 0000IaeTcs Ha COOTBETCTBYIOIIMM  KOMIIOHEHT  BCEX
KOMTIeTeHIIH, (opMHpyeMbIX B paMKax MAaHHOW yueOHOW [JUCIUIUIMHBL. TUITOBbIE
KPpUTEpUH W IIKajbl OLIEHWBAaHUS YPOBHS C(HOPMUPOBAHHOCTH KOMITOHEHTOB
KOMTIIeTeHIIU TTpuBeieHbI B 001eid yact @OC obpa3oBaTe/TbHOM MTPOrpaMMBI.

3.2. OnjeHKa ypoBHs c()OPMUPOBAHHOCTH KOMIIETEHIM A

OO11iast  o1jeHKa ypOBHS C(OPMHUPOBAHHOCTU BCEX KOMITETEHI[UM ITPOBOJUTCS
MyTeM arperupoBaHUsi OL[€HOK, IIOJyUYeHHBIX CTYZEHTOM 3a Ka)KJblli KOMITIOHEHT
dbopMHpyeMbIX KOMITeTeHI[1I, C yUeTOM pe3y/IbTaTOB TeKYIlero U pybeXKHOro KOHTPOJIs
B BHUJIe WMHTeTpajbHON OLleHKA TI0 2-X OasiibHOU 1iKase. Bce pe3ysibTaThl KOHTPOJIS
3aHOCATCS B OLIEHOYHBbIM JIUCT W 3aloJiHsIOTCS TperojaBaTesieM II0 UTOram
MPOMEXXYTOUHOM aTTeCTaluH.

dopma 01IeHOUHOTO JTMCTa ¥ TpeOOBaHUS K €ro 3aro/THeHUI0 TIpUBe/IeHbl B 0011ei
yactu ®OC obpa3oBaTenbHOM TporpamMMbl. [Ipu (HOpMUpPOBaHMM WTOTOBOM OLI€HKU
MPOMEXXYTOUHOM aTTeCcTaliud B BHUJE 3ayeTa MCIO/b3YIHOTCS THUIIOBbIE KPUTEPUH,
nipuBeieHHbIe B 0011]eit uactu @OC obpa3oBaTebHOM ITPOrPaMMBI.



