MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JlosyraasT MO HCAE JASKTEOHMOR 00Tk
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
IIpoexkTHpOBaHHE KIIOYEBLIX YCTPOHCTB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 4

Cemectp: 7

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemecTp Bcero Ennaunner
1 [IpakTrueckue 3aHATHA 108 108 4acoB
2 Bcero aymuTopHbIX 3aHATUN 108 108 4acoB
3 CamocTosTenpHas padboTa 108 108 4acoB
4 |Bcero (0e3 sx3amena) 216 216 4acoB
5 OO01mas Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

HuddepennmpoBanHbIil 3a4eT: 7 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

podeccop kad. [Ip>d C. I'. MuxaJibueHKO

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

npodeccop kad. [Ip>D H. C. Jlerocraes

JlonieHT Kadenpbl NPOMBIIIUIEHHON
anekTponuku (I1p2) . O. Ilaxmypun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
O3HAKOMJICHHE€ C OCHOBHBIMU HANpPAaBICHUSIMH COBPEMEHHON CXEMOTEXHUKH KITFOUEBBIX
YCTPOICTB; MPUOOPETEHNE HABBIKOB CXEMOTEXHHUYECKOTO MOACTUPOBAHUS U MPOSKTUPOBAHUSI MUKPOCXEM
Pa3IUYHON CTENEHN MHTETPAIMK; 3HAHUH TI0 pacueTy, MOJICTUPOBAHUIO U pa3pabOTKe UMITYIbCHO-MOJY -
JSIUOHHBIX MTpeoOpa3oBaTeneil U CUCTEM YIPaBICHUS KOMMYTAIIMOHHBIMH 3JIEMEHTAMHU.

1.2. 3agaun IMCHMIIINHBI

— (opMupOBaHUE 3HAHUH O MPeIMETe, MPUHIIUTIAX, COBPEMEHHBIX U TIEPCIIEKTUBHBIX HAIPaBIIe-
HUSX, MAaTEMAaTHYECKOM ammapare CXeMOTEXHUKH KITIOYEBBIX YCTPOHCTB;

— TpuoOpeTeHue 3HAHWKM O Ha3HAUYEHUH, XapaKTePUCTHKAX U MapaMeTpax MU(PPOBLIX U aHAJO-
TOBBIX MHTETPATILHBIX MUKPOCXEM PA3IMUHON CTETICHU UHTETPallUH;

— (hopMupOBaHHE HABBIKOB CHHTE3a, pacueTa, aHajJn3a U MOJCIUPOBAHUS CUCTEM YIPaBICHUS
KOMMYTAIIMOHHBIMU 3JIEMEHTaMU U UMITYJIbCHO-MOAYJISILIMOHHBIMU TTPE00pa30BaTEeISIMU C UCIIOJIb30BAHU -
€M CpPEeJICTB aBTOMAaTU3WPOBAHHOTO MPOESKTUPOBAHUS U HKCIIEPUMEHTATBHBIX HCCIEIOBAHHIM.

2. Mecto mucuunimebl B ctpykrype OIIOII

Hucuunnuna «IIpoextupoBanue kiatoueBbix ycrponct» (b1.B.JIB.7.1) otHocuTcs k 610Ky 1 (Ba-
pHaTUBHAs YacTh).

[TpenmecTByOUMMHI AUCUUITIMHAMY, (OPMUPYIOIIMMH HayaJlbHbIE 3HAHUS, SBIISIOTCA: AHAJIOTO-
Bas 2JICKTPOHMKA, MeTopl aHallM3a U pacyeTra 3JIEKTPOHHBIX CXeM, MUKpOIIPOLECCOPHbIE yCTPOMCTBA U
cuctembl, MukpocxeMoTexHuka, MukpoanaekTpoHuka, OCHOBBI IpeoOpa3oBaTesibHON TeXHUKH, Cxemo-
TE€XHHKa, Teopus aBTOMaTUYECKOI0 yIIPaBJICHUSI.

[TocnenyromumMu TUCHUILUIMHAMY SBJISIOTCSA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW paboThI,
BKJIIOYAsl IOATOTOBKY K ITPOLEAYPE 3aIUUTHI U IIPOLEAYPY 3aLIUThl, JHEPreTUUECKask AIEKTPOHUKA.

3. TpeGoBanus K pe3yJibTATAM OCBOCHMS JUCUMILTHHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-3 cnocoOHOCTBIO pellaTh 3a/Ja4d aHajlu3a M pacdera XapaKTePUCTUK AJIEKTPUUYECKUX
Ierne;

— IIK-5 roToBHOCTBIO BBITIOJHATH PAacyeT U MPOEKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOﬁCTB Pa3InIHOTO (i)YHKHI/IOHaJ'II)HOFO Ha3zHAa4Y€HUA B COOTBETCTBHUHN C TEXHUYCCKHUM 3aaHUEM C UC-
M0JIb30BAHUEM CPEJICTB aBTOMATU3AIIUH TPOESKTUPOBAHMUS;

— TIK-7 roTOBHOCTBIO OCYIIECTBIISTH KOHTPOJIb COOTBETCTBHUS pa3padaThIBa€MbIX MPOEKTOB U
TEXHUYECKOW JOKYMEHTAllMU CTaHJapTaM, TEXHUYECKUM YCJIOBUSAM M APYTUM HOPMATHBHBIM JTOKYMEH-
Tam;

B pe3ynbraTe u3ydueHus JUCIUIUIMHBI 00YyJaOIUICs TOKEH:

- 3HATh IIPEAMET U NPUHOUIIBI CXEMOTEXHUKHN KIIFOYEBBIX YCTpOﬁCTB KaK pasjaciia MUKPOIJICK-
TPOHUKH; (PYHKIMOHAIBHOE Ha3HAUYEHUE, XapaKTepUCTUKH, apaMeTpbl U KOHCTPYKTUBHO-TEXHOJOTHYE-
CKOC€ HMCIIOJJTHCHUEC aHAJIOI'OBBIX U L[I/Iq)pOBBIX HHTCIPpAJIbHBIX MUKPOCXEM, KOMMYTAIIMOHHLIX ITOJYIIPOBOI-
HUKOBBIX MPUOOPOB; 0OCOOEHHOCTH MPUMEHEHHSI HHTETPABHBIX MUKPOCXEM B KaueCTBE CUCTEM YITpaBlie-
HUS TIOJTyTIPOBOTHUKOBBIMU PUOOPAaMU Pa3IMYHOTO (PYHKIIHOHAIBHOTO Ha3HAYCHHUS

— yMeTh pelaTh 33/1a4d aHajliu3a, CUHTE3a, pacueTa U ONTHUMH3AIUU XapaKTEPUCTHK AIEKTPH-
YeCKUX Lened HUMITyIbCHO-MOIY/ISIIIMOHHOTO THIA; OMNPEAeNATh XapaKTePUCTHUKU U HapaMeTpbl HHTE-
T'paJIbHBIX MUKPOCXEM, MCIIOJIb3YCMbIX B LCIIAX YIIPABJICHUA KIIFOYCBBIMHA yCTpOﬁCTBaMH; BBITIOJIHATB pac-
YeT U MPOCKTUPOBAHUE IJICKTPOHHBIX MPUOOPOB, CXEM U YCTPONUCTB UMITYIbCHO-MOAYJISLIMOHHOTO TUIIA B
COOTBCTCTBUH C TCXHUYCCKHUM 3aJaHUCM C UCITIOJIb30OBAHUCM CPECACTB aBTOMATU3AlIUU ITPOCKTHUPOBAHUA

— BJAJeTh METOJaMU CXEMOTEXHMUYECKOTr0 MPOEKTUPOBAHUS MUKPOIIEKTPOHHBIX YCTPOMCTB C
UCIIOJIb30BAaHUEM CPEJICTB aBTOMAaTU3MPOBAHHOIO INPOEKTHUPOBAHUS; METOIMKAMHU 3KCIIEPUMEHTAIBHBIX
WCCJIEIOBAHUNA MHKPOAJIEKTPOHHBIX YCTPOWCTB; METOAAMU KOHTPOJIS COOTBETCTBHS pa3paldaTbiBaeMBbIX
IMPOCKTOB U TEXHHUYECKOU JOKYMCHTAIUK CTaHAapTaM, TCXHUYCCKUM YCJIIOBHUAM U APYT'UM HOPMAaTHBHBIM
JIOKYMEHTaM B 00JIACTH CHJIOBOW U MH(POPMAIIMOHHOM 31EKTPOHUKHU

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUIMHBI cOCTaBIsIeT 6.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIM -
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ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynmutopHsble 3aHATHS (BCETO) 108 108
[IpakTnueckue 3aHATHS 108 108
CamocTosiTenbpHas padboTa (Bcero) 108 108
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 108 108
Bcero (0e3 ax3amena) 216 216
OO01mas Tpy1I0eMKOCTb, 4 216 216
3auetnble EauHunb! 6.0 6.0
5. Conepxanune TUCUMIIIHHBI
5.1. Pa3znesnsl JUCHUIIMHGLI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN
Bcero
4acoB
Ha3Banus paznenoB IUCHUILTAHBL Hpar. Cam. (Ge3 opmHpyeMEIe
3aH.,4 | pa0.,u KOMITETEHITUI
HK3aMEHa
)
7 cemecTp

1 CxeMbl BKJIFOUEHUS MOITYIIPOBOIHUKOB TPAH3U- 12 12 24 OIIK-3, [IK-5,
CTOpPOB [1K-7

2 PexuMbl paboThl YCHITUTEIBHBIX KackanoB. Orme- 12 12 24 OIIK-3, IIK-5,
palMOHHBIN ycuinuTennb. Cxembl BKiroueHus: OY u [1K-7

HX CBOWCTBA

3 Kommapatop. Taiimep. 24 24 48 OIIK-3, IIK-5,

[K-7

4 Knroun KOMMYTaTOpbl aHAJIOTOBBIX CUTHAJIOB JUIS 12 12 24 OIIK-3, IIK-5,
1M (pO-aHATOTOBBIX U aHAJIOTO-LU(POBBIX MPEOO- [IK-7
pasoBareiieu

5 OmHOKITIOYEBBIEC MMPE0Opa30BaTEIN TAPAMETPOB 12 12 24 OIIK-3, T1K-5,
AIIEKTPUYECKON SHEPTHH, TPUHIIHI PaOOTHI U Xa- IIK-7
PaKTEepPUCTUKH

6 ITomymocToBO# MpeoOpazoBarTesb NapaMeTPOB 12 12 24 OIIK-3, IIK-5,
3JIEKTPUYECKON SHEPTUH, AITOPUTM YIIPABJICHUSI. [1K-7

7 IIpruHIMNBI TPOEKTUPOBAHMS IPANBEPOB IS 12 12 24 OIIK-3, [1K-5,
yIIpaBJICHUS MOJIEBBIM TPAH3UCTOPOM U OUITIOIISP- I1K-7

HBIM TPaH3UCTOPOM

8 JlpaiiBepsl AJI1 OMHOKIIFOUEBBIX U ITOJIyMOCTOBBIX 12 12 24 OIIK-3, IIK-5,
npeoOpasoBareeit IK-7

Hroro 3a cemectp 108 108 216

Hroro 108 108 216
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5.2. Pa3nenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (Peabl Ty IIUMHU)

U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU

Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U

obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TabIHIIE 5.2.
Tabmuua 5.2 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUIUTMNHAPHBIC CBSI3U

HanmeHoBaHNe OUCIUILINH

Ne paznienoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
n3yyeHre 00eceuynBaOINX U 00eCeunBaeMbIX JUCHUILUINH

1 2 3 4 5 6 7 8
[IpenmecTByromue TUCHUILIMHbI
1 AHanoroBas JIEKTPOHUKA + + + + + + + +
2 Metoapl aHaIM3a U pacuera n n n n "
3JIEKTPOHHBIX CXEM
3 MUKpOIIPOIIECCOPHBIE YCTPOI- n N n
CTBa U CUCTEMBI
4 MUKpOCXEMOTEXHHKA +
5 MUKpPO3IEKTPOHHKA + +
6 OcHOBBI TTpeoOpazoBaTEIHLHOM n . n n . n n n
TEXHUKU
7 CXxeMOTEeXHHKa + + + + + + + +
Teopust aBTOMaTHYECKOT"

8 Teopust aBTOMaTHYECKOTO n . n n
YIPABICHUS

[Tocnenyromue TUCIUITIIUHBL
1 3amuTa BBITYCKHOW KBaIH(pH-
Kal[MOHHOM paboThI, BKIIOYAs n . n n . n n n
HOJTrOTOBKY K MPOIEType 3aliu-
ThI U IPOLIEAYPY 3ALINATHI
2 DHepreTUyeckas IEKTPOHUKA + + + + + + + +

5.3. CooTBeTCcTBHE KOMIIETeHINI, (POPMHUPYEMBIX NIPH W3YYCHUHU AUCUMILIMHBI, M1 BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3yYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmmie 5.3.

Tabmuma 5.3 — CoOTBETCTBHE KOMITETCHIINMA, ()OPMUPYEMBIX MTPU W3YYCHUHU NHUCHIUILIAHBI, U BUJOB 3aHS -

TN
Bunnl 3anstui
Komnerenuuun DopMBbI KOHTPOJIS
[Ipak. 3aH. Cam. pa0.

OIIK-3 + + OTyeT N0 MHAMBHUIYAIbBHOMY 3aJJaHUIO,
Tect, OTYET 11O NPAKTUUECKOMY 3aHATHIO

[IK-5 + + OT4eT no UHANBUAYAIBHOMY 3a/1aHUIO,
Tect, OTYET 110 NPAKTUYECKOMY 3aHATHIO

TIK-7 + + OTueT No UHIUBUAYAIHLHOMY 33JIJaHUIO,
Tect, OTYET 1O NPAKTUIECKOMY 3aHITHIO

6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s

He npenycmorpeno PVYII.

He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

HaumeHoBanue mpakTHUYECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
HasBanus paznenos
(cemuHapoB) q KOMITCTCHITH
7 cemecTp
1 Cxemsbl BkiItoueHus | Pacuer cxem BkitoueHust TpaH3uctopos OK, 12 OIIK-3, TIK-5,
TIOJIYIIPOBOTHUKOB 03, Ob u ux cBoiicTBa. MoaenupoBaHue I1K-7
TPaH3UCTOPOB cxeM BKIoueHus tpansucropos OK, O3, Ob
IIPU BapHallK UX CBOWCTB U MapaMeTpOB
Hroro 12
2 Pexxumbl paboThI Pacdert cxeM yCUIUTENbHBIX KaCKaJ0B peasu- 12 OIIK-3, TIK-5,
YCUJIUTEIbHBIX 3ytomux pexxumbl A, AB, B, /1. CoiicTBa u I1K-7
KaCKaJloB. cnenuduka padotel. CBONHCTBA U XapaKTepH-
OnepannoHHbIN CTHKH OIlepaliMoHHOro ycuaurens. Cxemo-
ycuautTenb. CxeMbl texHuka npumenenus OY. Pacyer oOpaTHbIX
BiuiroueHus OY n ux | cBsizeil. MoenupoBaHue CXeM YCUITUTENb-
CBOMCTBa HBIX KaCKaJ[0B PEAIU3YIOIINUX PEKUMBI A,
AB, B, JI.
Hroro 12
3 Kommnaparop. Kommnaparop, npuniun padotsl. Pacuer 12 OIIK-3, IIK-5,
Taiimep. KOMIIapaTopa Ha ONEPaLlMOHHOM YCHIIUTEIIE. ITK-7
Pasznuynble BapruaHThl peain3alyi KoMIapa-
TOpa Ha ONEPALIMOHHOM ycunuTene. Monenu-
pOBaHUE U pacyer.
CxeMoTeXHUKa TailMepa, METOIMKA pacyeTa 12
U CXeMbl BKIIOUeHMsI. BapuaHTsl peanuzanuu
TaiiMepa Ha aHAJIOTOBBIX AlleMeHTax. Moje-
JUpPOBaHUE.
Uroro 24
4 Kiroun CxeMOTexHHUKa KITI0Yel — KOMMYyTaTOpOB 12 OIIK-3, TIK-5,
KOMMYTaTOpbI AHAJIOrOBBIX CUTHAJIOB U METOJAUKA pacuyera u I1K-7
AHAJIOTOBBIX CUTHAJIOB | CXEMbI BKJIIIOUEHMS. JIMHaMUYecKue noTepu,
utst upo- TEXHOJIOTMH MATKOW KOMMYTAalLMH I1OJIyIpO-
AHAJIOTOBBIX U BOJHUKOBBIX 3JIEMEHTOB.
aHaJIOI‘O-LII/I(prBBEX Vroro 12
npeobpazoBareneit
5 OHOKITIOYEBBIE PaboTa ogHOKITIOUEBBIX TIpeoOpa3oBaTene u 12 OIIK-3, TIK-5,
npeoOpa3oBaTenn (dbopMupOBaHUE UX AITOPUTMOB YIIPABICHUS. [K-7
rapaMeTpoB Peanu3zanus cxem ynpaBlieHUs! HEMOCpe -
ANIEKTPUYECKON CTBEHHBIMHU IIpeoOpazoBaTensiMu. Maremaru-
SHEPTUH, MPUHIIMIT yeckasi MoJielib. PacueT CHIIOBBIX M 4YacTOT-
paboThI U HBIX ITapaMeTpoB. MoaenupoBaHue of-
XapaKTEPUCTUKHU HOKJIFOUEBBIX IIpeoOpazoBaTesneil HarpshKe-
Hus. Cuctema yrpaBieHus, IPUHIIUIIBI MOAY-
JSUY.
Hroro 12
6 IlonymocrtoBoi PaboTa momymocToBBIX TpeoOpazoBaresieii u 12 OIIK-3, TIK-5,
npeoOpas3oBaTeb UX aJTOpUTMBI ynpasieHus. OTIMUUTENIbHbIE I1K-7
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apaMeTpoB cBoiicTBa. OcobeHHOCTH. MoienupoBaHue
3IEKTPUYECKON MOJTyMOCTOBBIX IpeoOpa3oBareneii u Ghop-
JHEPIUH, AITOPUTM MHUPOBaHUE UX AITOPUTMOB YIIPABICHUS.
yIpaBIEHUs. TexHOoIOruM MArKONM KOMMYTAIIUH.
Hroro 12
7 IlpuHIATIBL CBoiicTBa MMOJIEBOTO TPAH3UCTOPA U 12 OIIK-3, IIK-5,
IIPOEKTUPOBAHMUS KOMIUIEKC MEPOIIPUATUH 10 00eCTIEUeHUI0 ITK-7
JpaiiBEpOB s pexuma JI. Msrkast koMMyTanus B HyJle TOKa
YIPAaBJIEHMS MTOJIEBBIM | M B HYJIE HANPSKECHUS.
TPaH3UCTOPOM U Hroro 12
OUITOIISIPHBIM
TPaH3UCTOPOM
8 paiiBepsl 11 CxeMoOTeXHUKa ApaiBEpOB, METOJMKA pacyue- 12 OIIK-3, IIK-5,
OJTHOKJIIOYEBBIX U Ta U cxeMbl BKiroueHus. CBOMCTBA, XapakTe- IIK-7
IIOJIyMOCTOBBIX PUCTHKH, CTPYKTypa. MozaenupoBaHue cucre-
npeoOpasoBareneit MBI yIpaBieHUs IpeoOpa3oBaTesieM C roie-
BBIMH TPAH3UCTOPAMU B KQUECTBE KIIIOUEH.
Hroro 12
Hroro 3a cemectp 108

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTEIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
Bunasl camocrositensHolt | TpynoemkocTs, | DopMupyembie
HasBanns paznenos a Py ’ PMHPY @DOpMBI KOHTPOJIA
paboThI q KOMITETEHI[HA
7 cemecTp
1 Cxemnl [ToaroroBka k mpakTuye- 12 OIIK-3, ITIK-5, |Ot4eTr no UHAWUBU-
BKJIFOUEHUS CKHUM 3aHSITUSIM, CEMHUHA- [K-7 yallbHOMY 3aja-
TOJTYITPOBOJTHUKOB | pamM Huto, Tect
TPaH3UCTOPOB Wroro 12
2 Pexxumpl paboter | [ToaroroBka k nmpakTuue- 12 OIIK-3, IIK-5, |OTt4eTr no MHAWBU-
YCHJINTEIBHBIX CKUM 3aHSTHIM, CEMHUHA- [TK-7 IyaJbHOMY 3a]1a-
KaCKaJloB. pam Huto, Tect
OnepannoHHbBIN Virtoro 12
ycunurelnb. CXemsl
BitoueHus OY u
MX CBOMCTBaA
3 Komnaparop. [ToaroroBka k nmpakTuye- 12 OIIK-3, [IK-5, |OTyeT N0 UHIUBU-
Taiimep. CKHUM 3aHSITHUSM, CEMUHA- [TK-7 JTyaJlbHOMY 3aJ1a-
pam Huto, Tect
IToaroroBka K nmpaxkTuye- 12
CKHUM 3aHSTHSM, CEMHUHA-
pam
Hroro 24
4 Kmroun [ToaroroBka k mpakTuye- 12 OIIK-3, IIK-5, |Ot4eT 110 UHAUBH-
KOMMYTAaTOpbI CKHUM 3aHSTHUSIM, CEMHUHA- [IK-7 yallbHOMY 3aja-
AHAJIOTOBBIX pam Huto, Tect
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CUTHAJIOB 1A Htoro 12
M (pO-aHATIOTOBBIX
Y aHaJIoro-
U (POBBIX
npeobpazoBateneit
5 OpnoxmmoueBsie | [loaroroBka k mpaktuye- 12 OIIK-3, IIK-5, |Ot4eT 110 UHAUBH-
npeoOpazoBaTeNid | CKUM 3aHATHUSAM, CEMHUHA- [IK-7 TyallbHOMY 3aJa-
[1apaMeTpoB pam Huto, Tect
3IEKTPUYECKON Wroro 12
SHEPTUU, IPUHIUTT
paboThI 1
XapaKTEePUCTUKHU
6 IlonymocToBoit [ToaroroBka k npakTuye- 12 OIIK-3, I1IK-5, |Ot4eT 10 UHAUBH-
npeoOpas3oBarelib CKHUM 3aHATHAM, CEMHUHA- ITK-7 IyaJIbHOMY 3a]1a-
rnapameTpoB pam Huto, Tect
AIEKTPUIECKON Wroro 12
SHEPTHUH, ATTOPUTM
YIpaBJICHHUS.
7 1IpuHUunbsI [ToaroroBka k npakTuye- 12 OIIK-3, I1IK-5, |Ot4eT N0 MHAUBU-
NIPOEKTUPOBAHUSA CKHUM 3aHATUAM, CEMUHA- IIK-7 NyaJIbHOMY 3a]1a-
JpaBepoB s pam Huto, Tect
TIpaBJICHUS
YHpaBJe Hroro 12
OJIEBBIM
TPAH3UCTOPOM U
OUITOISIPHBIM
TPaH3UCTOPOM
8 HpaiiBepsl st [ToaroroBka k mpakTuye- 12 OIIK-3, [1IK-5, |OTyeT no UHIUBU-
OJTHOKJIFOUEBBIX U | CKUM 3aHATHUSIM, CEMHUHA- [K-7 TyallbHOMY 3aja-
MOJIYMOCTOBBIX pam Huto, Tect
npeobpazoBareneit Hroro 12
Hroro 3a cemectp 108
Hroro 108
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
OTt4er no MHANBUAYANIb- 10 10 10 30
HOMY 33JJaHHIO
OT4er 1o NpaKkTUIECKOMY 13 13 14 40
3aHATHUIO
Tect 10 10 10 30
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Hrtoro makcumyM 3a nepu- 33 33 34 100
on

Hapacraromum utorom 33 66 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeACTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecyeT cymMMbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY

[lepecyer cymmbl OaIOB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OICHKY NpEJCTaBleH B TaOJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIUYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHo) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraenio)
2 (HeyROBICTBOHTENSHO) (HE Hwxe 60 6ammos F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. B.M. Caion, A.B. Tonop, A.B. llapanoB AHanoroBasi CXeMOTEXHHUKa [ DIIEKTPOHHBIN pecypc]:
VYyeOHoe nocobue. - Tomck: ToMckuil rocynapCTBEHHbIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PaIUO3JICK -
tponuku, 2016. - 193 c. — Pexum noctyna: http://ie.tusur.ru/docs/svim/as_up.doc (mata oOpamieHwus:
16.09.2018).

2. DneMeHTHI aHAJOTOBOM CXEMOTEXHUKH [DIEKTpOHHBINA pecypc]: YueOnoe nmocobue / [lapsi-
runa JI. W. - 2015. 75 ¢. — Pexxum nmoctyma: https://edu.tusur.ru/publications/4965 (mara oOpareHwus:
16.09.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa

1. VYuebHoe nocobue « MuUKpocxeMOTEXHUKAa AHAJIOroBasi MUKPOCXEMOTEXHHUKa» [ DNEKTPOHHBIN
pecypc]: Jnst HanpaBnenus noarotoBku 210100.62 «OnexkTpoHMKa W HaHOAIEKTpOHMKa». [Ipoduib:
«[Ipombitnennas snekrponuka» / Jlerocraes H. C., Yersepros K. B. - 2014. 238 c. — Pexum gocryna:
http://edu.tusur.ru/publications/4289 (mata obpamenus: 16.09.2018).

2. IlapamoB A.B. MukposieKTpoHHKa [DIEKTpOHHBIA pecypc]: Yd. mocobme. — Tomck:
TomcKkuil TOCYyIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABIEHUS M paanodyieKTpoHuku, 2007 — 138 c. —
Pexxum nmoctyma: http://www.ie.tusur.ru/docs/mel.zip (mara obpamenus: 16.09.2018).

3. BsezneHue B npolecchl HHTETPAIbHBIX MUKPO- U HaHOTeXHoJorui [Tekcr] : yueGHOE mocobue
it By30B: B 2 T. / pea. FO. H. Kopkumko. - M. : BUHOM. Jlabopatopwus 3nanmii, 2010 - . - (HarnotexHo-
aorun). - ISBN 978-5-9963-0341-0. T. 1 : PU3nK0-XMMHUECKHE OCHOBBI TEXHOJIOTUN MUKPOIIEKTPOHUKHU
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/ YO. J1. Yuctsxos, O. I1. PaitoBa. - M. : BUHOM. JlaGoparopus 3nanwuii, 2010. - 392 c. : puc., Tadn. -
bubmmorp.: c. 386-389. - ISBN 978-5-9963-0335-9 (nanuune B oubnamoreke TYCVYP - 45 5k3.)

4. Ko63eB A.B., Muxansuenko ['S., Iaxkun A.C., Cemenos B./]. IMyabcHO-MOIYIALIMOHHBIE
CUCTeMBI [DneKTpoHHBIN pecypc]: YuebHoe mocodue. M3a. 2-e, ucrnp. u qon. — Tomck: TomMckwmii rocy-
JAPCTBEHHBIN YHUBEPCUTET CU-CTEM YIPABICHUS M paguoaeKTpoHuku, 2015. — 193 c¢. — Pexum no-
cryma: http://ie.tusur.ru/docs/svd/ims.rar (nata oopamenus: 16.09.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAHuYEeCKH e MO0CO0Uus

1. IlMapanoB A.B. AnasioroBas cxemMoTexHHKA. PyKOBOACTBO K OpraHu3alliy CaMOCTOSITEIIbHON
paboThl. - ToMck [DnekTpoHHbIN pecypc]: ToMckuil rocynapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS
u panuosnexktponuku, 2016. - 83 c. (Ilpaktuueckue 3ansTus: ctp. 38 — 50) — Pexum pocrymna:
http://ie.tusur.ru/docs/svm/as_rsr.doc (mara obpamenus: 16.09.2018).

2. CxeMoTexHHKA. YUeOHO-METOAMYECKOE IMOCOOMEe I MPOBEIACHHS MPAKTUYCCKUX padoT /
AWM. Boponun, KO.H. TanoBuikuii, A.B. Tomop; ToMckuii rocynapCTBEHHbIH YHHUBEPCUTET CHUCTEM
yIpaBiIeHUs U paano3JaekTponuku, Kadeapa mpombIieHHON eKTpoHUKH — ToMCK [ DneKTpOHHBIN pe-
cypc]: TYCYP, 2018. — 71 c.: wmn., Tadm, npui. — bubmmorp.: c¢. 54: — Pexum npocryna:
http://ie.tusur.ru/docs/vai/st ump.pdf (nara obpamenus: 16.09.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIsl JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpogeccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. TIlarenTHas 6aza PO 1o TOTOJIOTHSIM UHTETPaJIbHBIX CXeM:
http://www1.fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system/

2. HWudopmannoHHO-cIIpaBOYHas U IOUCKOBAs cucTteMa: www.complexdoc.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecrevyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpeGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe odecriedyeHne A1 MPAKTUYEeCKUX 3aHATHIT

JlaGoparopusi MpaKTUYECKOM 3JEKTPOHUKHU

ydeOHast ayuTOpus JIsl IPOBEICHHSI 3aHITHH PAKTUIECKOTO THIIA, yueOHast ayIuTOPHs IS TIPO -
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus AJIs NPOBENEHHs 3aHATUH CEMHHAPCKOIo
THUIIA, TOMEIIEHUE [T KYPCOBOTO MTPOSKTUPOBAHUS (BBITIOIHEHHUS KyPCOBBIX padoT)

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 311 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [lepconanbubie KommbroTepsl (13 mT.);

- Hudposoit ociimnorpadp AKUIT —4122/1 (12 wt.);

- ®yHkunoHanbHbIM reneparopVC2002 (12 wr.);

- Tpexxananbublil ncrouynuk nutanust HY3003F-3 (12 wr.);

- Hudposoii mynsTumerp VCI808 (12 mit.);
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- Hudpossie nasububie crannud ASE-1117 (12 mT.);

- demmomornorurenu ZD-153 (12 mT.);
- JJamunarop FGK-260;

- UatepaktuBHas gocka — «Smart-board» 2000s;

- [IpoexTop SanyoPROxtraX;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.
[TporpaMMHOE oOecTicueHue:
- 7-Zip

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— Mathworks Matlab

— Microsoft Visio 2010

— Mozilla Firefox

— PTC Mathcadl3, 14

— STDU viewer 1.6.375

— Windows XP Pro

JlaGopatopusi 37€KTPOTEXHUKHU U AIEKTPOHUKU

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOrO THUMA, ydyeOHas ayIuTOpus IJIsi MPOBENCHHS 3aHATUH CEMHHAPCKOTO

THUIIA, TIOMEIICHHE JIJIs1 KYPCOBOTO MTPOCKTUPOBAHMSI (BBITTOJTHEHHS KYPCOBBIX padoT)
634034, Tomckast o6nacts, 1. Tomck, Bepmmauna ynmuna, a. 74, 3026 ayx.
Ornrcanrie UMEIOIIETOCsS 000PYI0BaHUS:

- [lepconanbHble KOMIIBIOTEPHI — 12 IT.;

- Ocmwmnorpad ACK 1021 — 6 mt,;

- ['enepaTop npsAMOYToIbHBIX UMITYJIBCOB — 6 IIT.;

- UcTtounuk nutanug 9B, 2A — 6 mT.;

- JIaGopatopHbIe MaKeThl IO KypCy «AHAJIOTOBas ANEKTPOHUKa» — 12 mT.;

- JJabopartopHbie MakeThI 10 Kypcy «CXxeMOoTeXHuKa» — 16 miT.;

- JIaGopatopHbIe MaKeThI 0 Kypcy «MarHuTHBIE 3JIEMEHTBHI JIEKTPOHHBIX YCTPOMCTB» — 2 IIT.;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.
[TporpaMMHOe oOecricueHue:
- 7-Zip

— ASIMEC

— Far Manager

— Google Chrome

— LTspice 4

— LibreOffice

— Mathworks Matlab

— Microsoft Visio 2010

— Mozilla Firefox

— PTC Mathcadl3, 14

— STDU viewer 1.6.375

— Windows XP Pro

13.1.2. MaTepunajbHO-TEXHHYECKOE U TPOrPaMMHOe o0ecriedyeHue IJIsi CAMOCTOSITeIbHOW PadoThI
Jliss caMOCTOSITETIbHON PabOThl UCIOJIB3YIOTCS Y4YeOHBbIC ayAUTOPHH (KOMITBIOTEPHBIC KJIACCHI),
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PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kinacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrPaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUSL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIM BUACOYBEIUIUTEIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus
1. TunoBble cxeMbl BKIIOUEHHS OUIOJIIPHBIX TPAH3UCTOPOB
1) OB; O3; OK
2) 03; 03; OK
3) OC;0Bb;0OK
4) OC; UC; 3
5) OK; OC; OD
2. CooTHomeHne Mexnay koddounueHtamu nepeaadn Toka smurrepa «Kle» u koapunment
nepemaaun Toka 6a3el «KIby» s cxemsl Tpansucropa ¢ «Oby
1) 1-KIe=KIb/(1+KIb)
2) KIb*KlIe=KIb/(1+KIb)
3) KIb= Kle /(1- Kle)
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4) KIb=KlIe/(1+KlIe)

5) Kle=KIb/(1+KIb)

3. KoMniapatop Ci1y’KuT AJ1s ONIpENETICHUS

1) MoMeHTOB paBEeHCTBA JIBYX HaIPSKECHUI

2) CteneHu 3amna3/IbIBaHUsI OTHOTO CUTHAJIa OTHOCUTENIBHO APYTOTro

3) Pa3zHocTu nByX HampspKeHUN

4) CymMmMHUpOBaHUS IByX CUTHAJIOB

4. Beipaxxenus 11 koadurmenToB yeuneHus cxembl «OK»

Dki>1,ku<1,kp>1

2)ki>=1,ku>1,kp>1

ki<l,ku>1,kp>1

Hki<l,ka>1,kp<1

S)Yki=1,ku>1,kp>1

5. Iyt 9ero uCmosb3yeTcs mpeodpa3oBaTesid YPOBHEH CUTHAIOB B U(POBBIX YCTPONCTBAX HA JIO-
TUYECKHX AJIEMEHTaxX

1) st cornacoBaHust BXOJHBIX M BBIXOIHBIX CUTHAIOB 1O «U» 1 «I»

2) dnsa ycunenus no «U»

3) yist ycuseHust CUTHAMIOB 110 «I»

4) JIns cTaOMIM3aliiyd CUTHAJIOB

5) Ayt yBeTudeHUST MOIIIHOCTH CUTHAJIOB

6. OOparHast CBA3b B yCHJIMTEISIX 110 HAMPSDKEHHIO.

1) [TocnenoBarenpHas

2) I'maBHas

3) MectHas

4) Kecrtkas

5) 'nbkas

7. Bo3moxHa M cuTyauus, koraa Ha oxHoMm nepuoze 1M cymecTtByeT nBa W3MEHSIOIIMXCS
¢dbpoHTa UMMyIbCca?

1) Jda

2) Her

3) TonbKko py N3MEHEHUU YaCTOTHI

4) TonbKko NMPU U3MEHEHUH aMIUTATYIbI

8. Boipaxxenus st KodppuureHToB ycuieHus: cxemsl «Oby»

Dki<l,ku>1,kp>1

2)ki>1,ku>1,kp>1

3ki>1,ku>1,kp<l1

Hki<l,ku=1,kp<l1

S)Yki=1,ku>1,kp>1

9. B kakoii u3 tpex cxem BkitoueHus (Ob, O3, OK) OunomnspHelii TpaH3UCTOp 00JIaJaeT Hau-
00BIIM KOA(DPHUITMEHTOM YCUIICHHUS TIO TOKY?

1) OK

2) Ob

3) 0D

4) O3 u OK ognHakoBO

5) OD u Ob oarHAKOBO

10. [TapameTp, XapaKTEpHU3YIOIIHI CBOMCTBA MOJEBOT0 TPAH3UCTOPA YCUIIUBATH HAMPSKCHUS

1) KpyTusHa, CTOKO3aTBOPHOM XapaKTEpUCTUKU

2) [MonHas MOIIHOCTH

3) AKTHBHas MOIIIHOCTh

4) BxomHOE COTIPOTUBIICHUE M BBIXOTHOE CONTPOTHBIICHHE

5) BeixogHoe conpoTuBieHUE

11. Aarnoszpranas abopesuarypa ZCS o6o3HadaeT

1) Msrkast KoMMyTaIus ¢ NEPEKIOYCHUEM TPAH3UCTOPA IIPHU HYJIEBOM TOKE

2) Msirkast KOMMyTalus ¢ IEPEKII0YCHUEM TPAH3UCTOPA MIPHU HYJIEBOM HANPSKEHUU
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3) Msrkast KOMMYTAIUsI C IEPEKITIOYCHUEM TPAH3UCTOPA MIPH HYJIEBOM MOIIIHOCTH

12. B kako#i u3 tpex cxem BkimoueHus (Ob, O3, OK) OounonspHbIil TpaH3uCTOp O0NamaeT HaM-
OobuM K03 (HUIIUEHTOM YCUTICHUS 10 MOLITHOCTH?

1) OK

2) Ob

3) 0D

4) 09 u OK oguHakoBO

5) O2 u Ob oxuHAKOBO

13. BepHo 11 yTBEpKIEHUE: «ITUPOTHO-UMITYJILCHASI MOIYJISALNS XapaKTEPU3YETCsl TEM, UTO MPHU
MOCTOSTHHBIX aMIUIUTYIE U MEPUOJE CIEOBaHHS UMITYJIbCOB MX JJUTEIBHOCTh W3MEHSETCS B COOTBET-
CTBHH C 3aKOHOM M3MEHEHUS MOIYIUPYIOLIETO COOOIICHUs»?

1) Bepno

2) HeBepno

14. CootHomieHue Mexay koddgdunrentamu nepegadn Toka smurrepa «Kle» u xoaddurmenTom
nepenaun Toka 6a3sl «KIby mist cxembr «OD» TpaH3HCTOpa

1) KIb= Kle /(1- KIe)

2) Kle=KIb/(1+KIb)

3) 1-KlIe=KIb/(1+KlIb)

4) KIb=KlIe/(1+KlIe)

5) KIb*KIe=KIb/(1+KIb)

15. BepHo nu yTBepkaeHUE: «YCUIUTEIEM MOIIHOCTH HA3bIBAIOT YCUIIUTEINb, MPEAHA3HAYCHHBIN
JUTs oOecrieyeHusl 3a1aHHO MOIITHOCTH Harpy3Ku MpY 3aJaHHOM COTIPOTHUBIICHUH HArpy3Kim»?

1) Bepno

2) HeBepno

16. Kakast cxema OMMIOJSAPHOTO TPAaH3UCTOpAa OONANaeT JIYYIIMMU TEPMOCTAOWIN3UPYIOIIUMU
CBOMCTBaMH

1) Ob

2) 0D

3) OK

4) OK, 0D

5) 03, Ob

17. OcHOBHAas 1I€Tb YCHIIUTEIST MOIITHOCTH COCTOUT B TOM, YTOOBI

1) oTnate Harpy3Ke 3a1aHHYIO0 MOIIIHOCTh

2) cTaOUIN3UPOBATh BHIXOTHOE HATPSHKEHUE

3) cTaOuIU3UpOBaTh BBIXOAHYIO MOIIIHOCTh

4) cTabuM3upoBaTh MOTPEOIIIEMBIN TOK

18. MuBepTupyromuii ycunutens ¢ BHemHed OC ucnonb3yer

1) mapamnensuas OOC

2) nocnenoarensHyro OOC

3) MOJIOKHUTEIbHYIO 0OPaTHYIO CBSI3b

19. B kakoii u3 tpex cxem BkitoueHus (Ob, O3, OK) GunonspHblii TpaH3uCTOp 00JIaaeT HaH-
00BIIIM KOA(DPHUITUEHTOM YCHUIICHHS TI0 HAMIPSKEHUIO?

1) OK

2) Ob

3) 0D

4) O3 u OK ognHaKoBO

5) OD u Ob oaHAKOBO

20. B xauecTBe KOMIaparopa MOXHO HUCIIOIB30BaTh 00bIYHBIN OV o61miero npumenenus 6e3 OC

1) Bepno

2) TonpKo HA HU3KUX YaCTOTaX

3) Hesepuo

14.1.2. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
Pacuer cxem BkitoueHus tpansuctopo OK, O3, Ob u ux cBoiictBa. MonenupoBaHue cxeM BKIIIO-
yeHus tpansuctopos OK, O3, Ob npu Bapuanuu ux cBOMCTB U apaMeTpPoOB
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Pacuer cxem ycunuTenbHBIX KackaloB peanusyromux pexxumsl A, AB, B, /. CBoiicTBa u cnemu-
¢uka paboTsl. CBOWCTBA M XapaKTEPUCTHKH ONEPALMOHHOrO ycuiutens. CXeMOTeXHHKa NMPUMEHEHHUs
OY. Pacuer oOpatHbIX CcBsi3eil. MoJennpoBaHre CXeM YCHIUTEIbHBIX KAcKaJOB PEaU3yIOIUX PEKUMBI
A, AB, B, JI.

Kommnaparop, npunnumn pabotsl. Pacyer komnapaTtopa Ha omnepanroHHOM ycuinutene. Pasnudnble
BapHAHTHI peaan3aluy KOMIIapaTopa Ha ONEpaluOHHOM ycuinTene. MoJenmpoBaHue U pacyer.

Pabora opHOKITIOUEBHIX ITpeoOpa3oBaTeneil u GopMUpOBaHKE UX ANTOPUTMOB yIpaBieHus. Peanu-
3alUsl CXEM YIpaBJIEHUs HEMOCPEACTBEHHBIMM INpeoOpa3oBarensiMu. MaTtemaTudeckass Monenb. Pacuer
CHJIOBBIX M YaCTOTHBIX MapaMmeTpoB. MojenrpoBaHue OJHOKIIIOUEBBIX MpeoOpa3oBaTesieil HarpsKEHHs.
Cucrema ynpasieHUs, IPUHLIUIIBI MOXYJISLUH.

Pabora momyMocToBBIX IpeoOpa3oBaTeneil  UX aaroOpuTMbI yrpaBieHus. OTINYUTEIbHBIE CBOM-
ctBa. Ocobennoctu. MoaenupoBaHre MOJIyMOCTOBBIX TMpeoOpa3oBaresieil 1 (OPMHUPOBAHUE UX AJITOPUT-
MOB yIIpaBJICHUs. TEXHOIOIrUU MATKOW KOMMYTALUH.

CBOIiCTBa TOJIEBOTO TPAH3UCTOPA U KOMIUICKC MEPONIPHUATHH TI0 oOecriedeHuio pexkuma J[. Msarkas
KOMMYTalVsl B HyJIE TOKA U B HYJIE HAIPSKEHUSL.

CxeMOTexXHHUKa JIpaiiBEpPOB, METOJMKA pacyeTa U cXeMbl BKIOYeHUs1. CBOMCTBA, XapaKTEPUCTUKH,
CTPYKTypa. MoJenupoBaHue CUCTEMBI yIIpaBJICHHs IPeoOpa30oBaTesieM C MOJIEBBIMU TPAH3UCTOPAMH B Ka-
YECTBE KIHOYEH.

CXeMOTeXHUKa KI04eld — KOMMYTaTOpOB aHAJIOTOBBIX CUTHAJIOB M METOIMKA PAcyeTa U CXEMBbI
BKJIIOUCHHMS. JIMHAMWYECKHE NTOTEPH, TEXHOJIOTMH MATKOM KOMMYTALIMH MTOJIYTIPOBOJHUKOBBIX JJIEMEHTOB.

CxeMoTeXHUKa TaliMepa, METOIMKA pacyeTa U CXeMbl BKJIIOUEHUs. BapuaHThl peann3zanuu taiiMe-
pa Ha aHAJIOTOBBIX IeMeHTax. MoaenupoBaHue.

14.1.3. Tembl HHANBUAYAJIbHBIX 321aHUI
CuHTe3 ¥ aHAJIN3 MUKPOAJIEKTPOHHBIX KOMOMHAIIMOHHBIX LU(POBBIX YCTPOMUCTB;
Jloruueckue snementsl. [udpatops! u nemmdpatopsl;
MynbTUIUIEKCOPHI U 1EMYIBTUILIEKCOPBI;
[{udpoBbie cymmaropsli;
[TudpoBsie KOMIApPaTOpPHI;
CuHTe3 U aHAIM3 MUKPOAJIEKTPOHHBIX [1OCJIEI0BATEIbHOCTHBIX LIU(PPOBBIX YCTPOUCTB;
Tpurrepsr,
Peructpel namsTu u c/iBUra;
CueTunku

14.1.4. Bonpocsl 1uddepeHuMpoBaHHOIO 3a4eTa

CXeMOTeXHUKa KaK pa3ziell CUJIOBOW AIEKTPOHUKH, IPUHIIMIIEI U OCHOBHBIE HAIIPABJICHUS CXEMO-
TEXHUKH, TEPMHHBI M OIpEJIENCHUs. OTallbl CXEMOTEXHUYECKOIO IPOEKTUPOBAHUS 3IIEKTPOHHBIX
YCTPOMCTB.

[TpyuHIUIIBI aHATOTOBOM CXEMOTEXHUKH, OCHOBHBIE U CIICUANIbHBIC aHAJOTOBbIe (DYHKIIUH, Kiac-
cU(UKaLMs aHAJIOTOBBIX MHTEIPAJIbHBIX CXEM.

HHTerpajibHble ONEpallMOHHbIE YCUITUTEIH.

HMHCTpyMEHTAIIBHBIE aHAJIOTOBBIE MHTEIPAJIbHBIE CXEMBI.

TpanzuctopHsiii Kito4. CBONCTBA, CXEMbI BKIIIOUEHUS, METO/IMKA pacyeTa.

PexxnMbl paboThl yCHIIMTENBHBIX KaCKaJ10B.

CocTaBHbIE TPaH3UCTOPBI.

M CTOYHHMKY OCTOSHHOTO TOKA.

VCTOYHHMKY TOCTOSHHOTO HAIPSKEHUS.

HuddepeHnmanbHple yCHIATEIH.

WHTerpajbHble ONEpallOHHbIE YCUITUTEIH.

OCHOBHBIE CBOICTBA ONEPALUOHHBIX YCUJIUTEIICH.

XapaKTepUCTUKU U ITApaMETPhl ONIEPAMOHHBIX YCUIIUTEIICH.

KoMmaparopsl HalpspkeHUs, XapaKTEPUCTHKH KOMIIAPAaTOPOB, KOMIIAPATOPBI C IOJOXKHUTEIbHOU
00paTHOM CBS3bIO.

CxeMOTeXHHKa KOMIIapaTopOB.

Taiimep, ero CTpyKTypa ¥ CXEMbl BKIIOYCHMUSL.

Kiroun KOMMyTaTOpbl aHAJIOTOBBIX CUTHAJIOB.
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KoMMyTaTopbl aHaIOTOBBIX CUTHAJIOB I ITU(PO-aHAIOTOBBIX U aHAJIOTO-IIM(PPOBBIX Mpeodpa3o-
BaTeNeH.

OnHOKITIOYEBBIE TPe0Opa30BaTENIN TAPAMETPOB AIEKTPUUECKON SHEPTHH.

[TomymocToBO# npeoOpazoBaTesib MapaMeTPOB AMEKTPUUESCKON YHEPTHUH.

JpaiiBepsl /Uil OJJHO KJIIOYEBHIX U IMOJIyMOCTOBBIX MPeoOpazoBaTeiei.

HpaliBepbl 1y1s1 ynpaBieHUs MOJEBBIM TPAH3UCTOPOM.

JpaiiBepsl Ui ynpaBiIeHUsI OUTIONSPHBIM TPAH3HCTOPOM.

DopmMupOBaHUE AITOPUTMOB YIIPABJIECHUS JIpaliBEpaMHu.

14.1.5. MeToauyecKkue peKoMeHIaluu
[Tpu BBIMOJIHEHUH WHAMBUAYAIBHOTO 3aJaHHs HEOOXOIMMO IMOJIb30BAThCSI CIPABOYHBIM TOPTa-
aom: www.complexdoc.ru

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHsIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCHbMEHHAs
IIPOBEPKaA

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K METOJIaMH
anmnapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmymiecTBEHHO IpOBEpPKaA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUAAM YBEIMYMBAETCA BpEeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOMPOCHL. [[yist Takux oOydaromuxcsi mpeaycMaTpuBaeTcs TOCTYI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAJIMJIOB MO AMCLMIUIMHE MpEeAyCcMaTpuBaeT npeaocTapieHue nudopmanuu B popmax, aaantu-
POBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAIIIH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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