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2 [IpakTueckue 3aHATHS 60 60 4acoB
3 JIaGoparopHble 3aHATHS 16 16 4acoB
4 KoHTpoIbh caMOCTOSITENbHOI paboThI (KypCOBOi 9 9 9acoB

MPOEKT / KypcoBas paboTa)
5 Bcero aymuTopHBIX 3aHATHI 133 133 4acoB
6 CamocrosrenbHas paboTa 47 47 4acoB
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8 ITogroroBka u cmada dK3aMeHa 36 36 JacoB
9 OO1m1ast Tpy10€MKOCTh 216 216 4acoB
6.0 6.0 3.E

DK3aMeH: 5 ceMecTp
KypcoBoe npoexruposanue / Kypcosas pabora: 5 cemectp
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Huctummuaa «CXeMo0 — W CHUCTEMOTEXHHKA 3JICKTPOHHBIX CPEICTB» 3HAKOMHUT CTYIEHTOB C
OCHOBaMH CXEMOTEXHUKH JEKTPOHHBIX YCTPOMUCTB, METOJIAaMU UX aHAJIN3a, CHHTE3a U pacueTa yCTPOUCTB
aHAJOTOBOM M  HU(POBOM  DIEKTPOHUKH, IIO3BOJSIONIME  OCYIIECTBIATH  CXEMOTEXHHUYECKOE
MIPOEKTUPOBAHUE.

1.2. 3agaum IMCHUIIITHHBI

— l3ydeHue MeTONOB MOCTPOEHUS CTPYKTYPHBIX, (PYHKIIMOHAJIBHBIX U NPUHIHUIHAIBHBIX CXEM
PaZMOAIEKTPOHHBIX Y3JI0B U YCTPOUCTB;

—  ®@opMHpOBaHUE MPEACTABICHUS O TEHACHLUSIX PA3BUTHUS SJIEMEHTHOH 0a3bl COBpPEMEHHOMN
NIEKTPOHUKHU;

— @opMHpOBaHHME MPEACTABICHUS O TEHACHLUUAX Pa3BUTHS CXEMO- M CHCTEMOTEXHHMKH
Pa3IMYHBIX YCTPOUCTB;

—  /Bydenue npuHIUIIOB pabOTHI AIEMEHTOB H Y3JIOB PAJAHO3JICKTPOHHBIX CPE/ICTB;

— OspnazeHue HaBbIKAMM pacyeTa U MOIEIMPOBaHMS YCTPOWCTB C  HCIOJb30BaHUEM
coBpeMenHbix CAIIP;

— OsnazneHue 3HaHUSMH CXEM U MPUHIUIIOB PabOThl OCHOBHBIX aHAJIOTOBBIX YCTPOWCTB, B TOM
qyclie Ha TPAH3UCTOPAaX M OIEPAlMOHHBIX YCHIMTENSAX, CXEM CTaOWIM3allud pPEeKHMMa aKTHUBHBIX
JJIEMEHTOB;

2. Mecto aucunnimubl B ctpykrype OITIOII
Hucnunnuna «CxeMo- U cucTeMOTeXHHKa 31eKTpoHHBIX cpencts» (b1.B.OJ1.3) otHocutTcs k
Omoky 1 (BapuaTuBHAs YacTh).
[IpenmiecTByrOUMMH ~ JUCHMILTUHAMY, (OPMHUPYIOIIMMHU  Ha4dallbHbIE 3HAHUA, SBISAIOTCA
CJIEIYIOIIUE AUCIIUIUIMHBL: .
[Tocnenyromumu JUCLUIIIIMHAMU SIBJISIFOTCSL: Hayuno-uccnenoarenbckas paborta,
[IpennurmomHubIi Kypc, PamnoTexHuyecKkue CUCTEMBI.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETSHIUI:

— OIIK-7 crnocoOHOCTBIO YUYUTHIBaTh COBPEMEHHBIE TEHICHIIMM Ppa3BUTHS 3JIEKTPOHUKH,
U3MEPUTENIbHOM UM BBIYMCIUTENBHONM  TEXHUKHM, HWH(GOPMAIMOHHBIX TEXHOJIOTHMM B  CBOEH
po¢eCCHOHAIBHON JeSTeNbHOCTH;

B pesynbrare nu3ydeHusi JMCHUILUIMHBI CTYIEHT JOJIKEH:

— 3HATh - OCHOBBbI CXEMOTEXHUKHU DJIEKTPOHHBIX YCTPOWCTB U CUCTEM; SKBHBAJICHTHBIE CXEMBI;
oOpaTHbIE CBSI3U U MX BIUSHHE HA MOKA3aTeNN U XapaKTepUCTUKH aHAJIOTOBBIX YCTPOMCTB; obecreueHue
U CTaOMIM3alUI0 peXuMa paboOThl TPAH3UCTOPOB IO IOCTOSHHOMY TOKY; YCHJIMTEIbHBIE KacKalbl;
ONEpALlMOHHBIE  YCHIUTENW; akTuBHble RC-QUIbTphl; TreHepaTropbl SNEKTPUUYECKHUX  CHTHAJIOB;
ucnonp3oBanue DBM npu npoeKTUpOBAaHMHM AaHAJIOTOBBIX U LM(PPOBBIX YCTPONCTB; OCHOBBI LIU(PPOBOI
CXEMOTEXHHKH; OCHOBHBbIE LHM(POBBIE YCTPONCTBA: TPUITEPHI, CUETUMKHU, JIOTHUECKHUE YCTpPOMCTBA,
PETUCTPBI; OCHOBBI CHUCTEMOTEXHUKH PaJAMOIEKTPOHHBIX YCTPOMCTB M cucTeM NpuéMma, mnepeaadu U
00paboTku uHpopMaluK; (PU3NYECKYI0 CYHIHOCTh MPOIECCOB, MPOMCXOAIINX B KacKaJax M TPaKTax
npeoOpa3oBaHus U 00pabOTKHU CUTHAJIOB B MH(GOPMAIIMOHHBIX YCTPOMCTBAX M CUCTEMaX CBSA3H B LIEJIOM;

—  yYMeThb - BbIOMpaTh ONTHUMAJIbHBIE C TOUKH 3pEHMs PELICHHs MOCTABICHHOM 3aJaull TUIIOBbIE
CXEMOTEXHMUYECKHE PELIeHMs] JJI peajn3aluu IEKTPOHHBIX YCTPOWCTB; - ONTHUMHU3UPOBATH CTPYKTYPY
MOCTPOEHUS U XapaKTePUCTUKHU (TIOKA3aTeI ) AIEKTPOHHBIX CPEACTB 00paboTKu HH(pOopMauu;

—  BJIaJleTh HAaBBIKAMM CXEMOTEXHHYECKOIO KOMITBIOTEPHOIO MOJEIMPOBAHUS KAaCKaI0B U Y3JI0B
aHAJIOTOBBIX M IU(PPOBBIX JEKTPOHHBIX YCTPOUCTB.

4. O0beM IMCHMILIMHBI M BUABI Y4e0HOI padoThI
OOmast TpyAOEMKOCTh JIUCIMILIMHBI COCTaBiseT 6.0 3a4eTHBIX €IWHUIBI U TpPEACTaBIE€HA B
tabmuue 4.1.
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Tabnuna 4.1 — TpynoeMKOCTb TUCITUTLIAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl
5 cemecTp

AynuTopHbI€ 3aHATHS (BCETO) 133 133
Jlexuun 48 48
[IpakTrueckue 3aHATHS 60 60
JlaGopatopHbie 3aHATUSA 16 16
KoHTpoas camocTosaTensHON paboThl (KypcOBOM MTPOEKT / 9 9
KypcoBasi pabora)
CamocrostenpHas pabota (Bcero) 47 47
Odopmitenre oT4eTOB 110 J1abopaTopHBIM paboTam 12 12
[IpopaboTka JIeKIIMOHHOTO Marepuaia 12 12
[TonroroBka K MpakKTUYECKUM 3aHSATUSAM, CEMUHApaM 23 23
Bcero (6e3 sx3amena) 180 180
TToxroroBka u cmada dK3aMeHa 36 36
OO6mias Tpy10eMKOCTh Yac 216 216
3avernbie Equauier TpynoemkocTr 6.0 6.0

5. Conep:xaHue TUCUUILIAHBI

5.1. Pa3aennl IUCHUIIIMHEBI M BUALI 3AHATHHA
Paznensl AMCHMITTUHBL U BUBI 3aHATUHN MPUBEIACHBI B TabuIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIIMHEBL U BUABI 3aHATHA

[Tpakt | JlabGop Bcero
Camoc dopmupyem
MYECK = aTOpH Kypco | gacos
Jlexun TOSITEN bIE
Ne  HasBanus pa3zienoB AUCHUILIUHBI ue ble Bas  (0e3
u bHasl KOMIIETEHLIU
3aHATH paboT pabora sK3ame
pabora u
s bl Ha)
1 VYcunurensHbIE YCTpOMCTBA 6 10 4 7 0 27 OIIK-7
2 | CXeMOTeXHMKa yCTPOICTB Ha 6 10 2 7 0 25 OIIK-7
OTIEPALIMOHHBIX YCHIIUTEISAX
['enepupoBanue koaeOaHMi 6 10 2 6 0 24 OIIK-7
Pagmorexaunueckue cucTeMbl 6 0 0 2 0 8 OIIK-7
nepenadn MHGpOopMaIu
5 BropuuHble HCTOUHUKU 6 10 2 7 0 25 OIIK-7
NIEKTPONUTAHUS
PaZMO3JIEKTPOHHBIX CPEJICTB
6 DJeMeHTHI UMITYJIbCHOU TEXHUKH 6 10 2 10 0 28 OIIK-7
Hudpo-ananorossie 1 aHAJIOTO- 6 0 4 4 0 14 OIIK-7
nrdpoBbie mpeodpazoBarenu
8 IlepcriekTuBBI pa3BUTHS 6 10 0 4 0 20 OIIK-7
CXEMOTEXHUKHU
HUroro 48 60 16 47 9 180
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB TUCIUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TabmuIe 5.2.
Ta6nuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKITUSIM)

dopmupye

Tpynoe MbIE
ConepxaHue pazesioB JUCHMIIIMHBI 110
HasBanust pa3nenon MKOCTBb,
JEKLUUAM
q KOMITETEHI]

nn

5 cemecTp

1 YeunurtenbHble yCTpOHCTBA Knaccudukanus ycunuTenbHbIX 6 OIIK-7
ycTpoiicTB. CTpyKTypHas cxema u
OCHOBHBIE MTOKa3aTeH YCHIUTEIbHBIX
ycTpoiicTB. OOpaTHBIC CBS3H B
YCHJIUTENbHBIX YCTPOICTBAX.
CXeMOTeXHHKA PE3ECTUBHBIX
ycunuTtenen. PexxuMbr paboThl
ycunurenei. [upokononocHsie
YCHIJIUTENHM MOIIHOCTH. Pe3oHaHCHBIE
YCHUIIUTEIH.

Hrtoro 6

(o]

2 CxeMOTeXHHKa yCTPOICTB Ha JuddepeHnnanbHbie yCUIUTENN. OIIK-7

OTIEPALIMOHHBIX YCUITUTENSIX OrnepaninOHHBIC YCUITUTENH, UX
napaMeTpbl U XapaKTEPUCTUKH.
YeunurensHble ycTpoiicta Ha OY.
Cymmaropsl, 1uddepeHIupyoinme 1
WHTETPUPYIOIINE YCTPOICTBA. AKTUBHBIC
¢bunsTpsl Ha OY. Komnapatopst Ha OV.

Hroro 6

(o]

3 I'enepupoBaHue KoeOaHUMA Knaccudukanus aBToreHeparopos. OIIK-7
[TpunHuMn paboThl aBTOreHeparopa.
BbicOKOYaCTOTHBIE TAPMOHUYECKHE
reHeparopbl. ABTOr€HEpaTophl Ha
AKTUBHBIX AJIEMEHTaX C BHYTPEHHUM
OTPULATETILHBIM CONPOTHUBICHUEM.
Hu3kouacToTHBIE TapMOHUYECKUE

reHepaTopHl.

HUrtoro

(o]

4 PannoTeXHUYECKUE CUCTEMBI DNEMEHTHI TPAaKTa PajiuoNePEaaoIINX OIIK-7
nepesayu HHpopMauu YCTPOICTB.DJIEMEHTHI TpaKTa

pasMoONpPUEMHBIX YCTPOMCTB

Hrtoro

(o]

5 BropuuHble HCTOYHUKHI Knaccuguxkarus, coctaB ¥ OCHOBHbIE OIIK-7

ANEKTPONMUTAHUS PATUONIEKTPOHHBIX MapameTpsl UBOII. Bempsamurenn.

CPEICTB [TpeoOpa3zoBaTeny MOCTOSTHHOTO
HaIpsKEHUS B IEPEMEHHOE HAPSHKEHHE.
YerpoiicTBa cTaOUIM3aIMK HAPSHKEHUS

IIUTaHUA. praBJ'ISIeMI)Ie BBIIIPAMUTECIIH.

Hroro 6

(o]

6 DneMeHThl UMIYJIbCHON TEXHUKHU AHasnoroBble, TUCKPETHBIE U LIUPPOBBIE OIIK-7
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curHaiibl. Mukpocxembl. OCHOBHBIE
MOHSITHS UMITYJTbCHON U IIUPPOBOIA
NIEKTPOHUKU. OCHOBHBIE THIIBI
U(PPOBBIX YCTPOUCTB : IOTHYECKUE
AIIEMEHTBI, CyMMAaTOPBbI, eI (PPATOPHL,
mudparopsl, MyJIbTUIUIEKCOPHI,

U (ppoBbIE KOMIIAPATOPHI,
3aIIOMHHAIOLINE YCTPOWCTBA,
npeoOpaszoBaTenu KOAO0B; TPUITEPHI,
CUETUYMKH, PETUCTPHI).

Utoro 6
7 Hudpo-aHanoroBeie 1 aHAJIOTO- 3anomuHaromue ycrpoiictsa.l{udpo- 6 OIIK-7
upoBbie MpeodpazoBarean aHaJIOroBbIe MpeoOpa3oBaTesn. AHAIOrO-
1 poBbIe TpeodpazoBaTreIn
Utoro 6
8 IlepcrieKTUBBI pa3BUTHS Hanosnekrponuka. 6 OIIK-7
CXEMOTECXHHUKHU MukpocxeMoTeXHUKA. MyITbTHILIEKCOPHI.
MuxkporpoliieccopHas CXeMOTEXHHKA.
Uroro 6
Hroro 3a cemecTp 48

5.3. Pazaesbl AMCHMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TPeAbL Ty IIUMHU)

M o0ecneuynBaeMbIMHU (HOCJIeI[yIOIIII/IMI/I) AUCHHUIIINHAMHA

Pazaensl MUCHMILIMHBI M MEKIMCIUIUIMHAPHBIC CBSA3H C 00CCIICUMBAIONIMMU (TIPEABLAYIIUMH) H
obecrnieunBaeMbIMHE (ITOCIICTYFOIIUMH ) JUCIUATUTMHAMH MTPEICTaB-JICHBI B TabHIe 5.3.
Tabnuna 5.3 - Pazaensl AUCIUTUIMHBI M MEXKTUCIUILTUHAPHBIE CBS3H

Ne paznenoB gaHHOM AUCUUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO

Ne  HaumMeHoBaHME TUCIUILINH H3y4E€HUE o0ecreunBaronX U 00€CIIEYNBAEMBIX TUCIIAILIINH
1 2 3 4 5 6 7 8
[Tocnenyromme TMCUUIUINHBI
1 Hayuno-uccinenosarenbckas
+ + + +
pabota
[IpennurioMHbIN Kypc + + + + +
3 | PagnorexHnyeckue CUCTEMBI + + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYEeMBbIX IPH U3YYEHUHU AUCUMILIMHBI, 1 BU/A0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH U3YyYEHUU IJUCHUIUIMHBL, U BHUJIOB 3aHATHM

MpeICTaBIeHo B Tabmuie 5.4

Tabmuua 5. 4 — CooTBercTBHE KOMIIETEHIMH M BMJIOB 3aHATUH, (OPMHPYEMBIX MpPH H3YYEHHUU

IUCLUILINHBI

Kommere

Bunp! 3ansatui

Kontpoip
CaMOCTOSITE

JIbHOU
Camocrosare

HITNHA

Jlexiu

[IpakTnueck
Y€ 3aHATUSA

JlaboparopH
bI€ 3aHATHUS

paboThI
(xypcoBoit
MIPOEKT /

KypcoBasi

pabora)

JIbHas
pabora

(I)OpMBI KOHTPOJIA
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OIIK-7 + +

Koncnekr
CaMOIIOATOTOBKH,
Cobecenopanue, Onpoc
Ha 3aHaTHUAX, PacueTHas
pabora, Pedepar

6. UnTepakTuBHBbIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUeHUs!

He npenycmorpeno PYII

7.

JlabopaTopHblii MNPAKTUKYM

Coneprkanue JadoparopHbIX paboT mpuBeneHo B Tadmuuie 7.1.
Tabmuna 7. 1 — Coneprkanue 1adoparopHbIX paboT

dopmupye
Tpynoe MbIE
Ha3Banus pa3zaenos Coneprxanue 1a00paTOpHBIX padoOT MKOCTb,
q KOMITETEHI]
uu
5 cemecTp
1 YcunurenbHble yCTPOHCTBA Hccnenoanue TMHEHHOTO aHAJIOTOBOTO 4 OIIK-7
TPAH3UCTOPHOIO YCHUJIMTEIBHOIO KacKaaa
Uroro 4
2 CxeMOTeXHHKa YCTPOICTB Ha HccnenoBanue GyHKIIMOHATIBHBIX y3JI0B OIIK-7
OIIEPAL[MOHHBIX YCUITUTEIAX Ha OCHOBE OIEPAIIMIOHHOIO YCUIIUTEISI
Htoro 2
3 I'enepupoBaHue kojedaHuit HccnenoBanue reneparopon OIIK-7
rapMOHUYECKUX KOoeOaHui
Utoro 2
5 Bropu4Hble HCTOYHUKHU HccenenoBanre BTOPUYHBIX MICTOYHUKOB 2 OIIK-7
SJIEKTPONUTAHUS PATUOINIEKTPOHHBIX  AJIEKTPONUTAHUS
TB
Ccpeac Uroro 2
6 DneMEHTHI UMITYJIbCHON TEXHUKU HccnenoBanne TUIIOBBIX KACKal0B 2 OIIK-7
AQHAJIOTOBBIX MHTETPAJIbHBIX MUKPOCXEM
Hroro
7 LHudpo-anaaoroBsie U aHAIOTO- HccnenoBanue JOrn4eCcKrux 3IEMEHTOB 4 OIIK-7
1 poBbie mpeodpazoBarenu TTII
Uroro 4
Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHS
ConepxaHue NpakTHYECKUX paboT MmpuBeeHo B Tadnuie 8.1.
Tabnuna 8. 1 — Coxgepkanue NpakTUIECKUX padoT
®opmupye
Tpynoe MBbIE
Ha3Banus paznenos ConepxaHue NPaKTUUECKUX 3aHATUH | MKOCTb,
q KOMITETEHI]
uu
5 cemecTp
1 YeunurenbHble yCTpoOHCTBa Pe3uctrBHBIE KaCKabl YCHIICHUS 10 OIIK-7
rapMOHMYECKUX CUTHAJIOBPE30HaHCHbIE
7
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yeunutenullInpokonosocHbIe YCUITUTETU
MOIIHOCTH
Utoro 10
2 CxeMOTeXHHKa YCTPOICTB Ha OnepanvoHHbIE YCUITUTENN 10 OIIK-7
OTIEPAIIMOHHBIX YCUITUTEISAX curnanoB/luddepennuanbHbie KacKaabl
YCUJICHUS] CUTHAJIOB
Utoro 10
3 I'enepupoBanue KoeOaHUA ['eHepaTopbl TapMOHMYECKUX CUTHAJIOB 10  OIIK-7
Utoro 10
5 Bropu4Hbie HICTOYHUKHU BTOopuuHbIC HCTOUHUKH SJIEKTPONUTAHUS 10 OIIK-7
IEKTPONUTAHMUSA PATUOINEKTPOHHBIX  pr 10
CPEICTB
6 DneMEHTBI UMITYJIbCHON TEXHUKHU I'eneparopb! UMITYIBCHBIX 10 OIIK-7
CUTHAJIOB YCUJIUTENN UMITYJIbCHBIX
CUTHAJIOB
Utoro 10
8 IlepcrieKTUBBI Pa3BUTHS DNEMEHTBI CXEMOTEXHUKH B 10 OIIK-7
CXEMOTEXHHUKHU MUKPOIJIEKTPOHHOM HCIOTHEHUH
Htoro 10
Hroro 3a cemectp 60

9. CamocTosiTesibHasi padoTa
Buner camoctosiTensHOM paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIe KOMIIETCHIIUU MPEACTABICHBI B
tabmuie 9.1.
Tabnuua 9.1 - Bunbel camocTosTenbHOM paboThl, TPYIO0EMKOCTh U (DOpMUPYEMbIe KOMIIETEHIIUU

dopmupy
Tpyno
o eMble
Bunnl caMocTosITEILHONM | €MKOCT
HasBanns paznenos @opMBbI KOHTPOJIA
paboThI
KOMIIETEH
107074
5 cemecTp
1 YeunurenapHbie IToaroroBka k 4 OIIK-7 Koncmekr
yCTpOMCTBa MPAKTUYECKUM 3aHATUSIM, caMonoiroToBku, Onpoc
ceMUuHapaM Ha 3aHATHAX, PacueTHas
[TpopaboTka JIEKITMOHHOTO 1 Iéa66OTa’ Pegepar,
Marepuana oOeceqoBaHue
OdopmiieHre 0T4eTOB 10 2
n1a0opaTopHBIM paboTam
Hroro
2 CxeMOTEXHHUKA IToaroroBka k 4 OIIK-7 Koncmekr
YCTPOMCTB Ha MPAKTUYECKUM 3aHATHSIM, caMonoiroToBku, Onpoc
OTIepAITMOHHBIX ceMUuHapaMm Ha 3aHATHAX, PacuerHas
YCHTHTCITAX [TpopaboTka JEeKIIMOHHOTO 1 léa%OTa’ Pedepar,
MaTepuana oOeceqoBaHue
Odopmienne 0T4eTOB 1O 2
n1abopaTopHBIM paboTam
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Hroro

3 I'enepupoBanue [ToaroroBka k OIIK-7 Koncnekr
KoJeOaHui MPAKTHYECKUM 3aHATHM, camornoarotoBku, Onpoc
ceMuHapam Ha 3aHATUSAX, PacueTHas
[TpopaboTka JIEKITMOHHOTO 1 I():a660Ta’ Pegepar,
BaHU
Mmarepuala OOCCCAORAHHC
OdopmiieHre 0T4eTOB 110 2
naboparopHbeIM paboTam
Hroro
4 PaiMOTEXHUYECKUE [TpopaboTka JIEKITMOHHOTO OIIK-7 Onpoc Ha 3aHATHSX,
CHCTEMBI IIepeiaun marepuasia Pegepar, CobecenoBanue
uHbopmaru Vitoro
5 Bropuunsie uctounuku  [logroroBka k OIIK-7 Koncnekr
ANEKTPONUTAHUS MPAKTHYECKUM 3aHATHIM, camonoArotoBku, Onpoc
Pazno3IEKTPOHHBIX CEeMHHapaM Ha 3aHATHUAX, PacueTHas
CpeAcTs [TpopaboTka JIEKITMOHHOTO 1 Ea660Ta, Peepar,
BaHU
Mmarepuasa 0beCCRORANNC
Odopmienne 0T4eTOB 10 2
nabopaTopHBIM paboTam
Uroro 7
6 DnemeHThl UMIyabcHON IloaroroBka k 6 OIIK-7 Koncmekr
TEXHHUKH MPAKTHYCCKUM 3aHATHIM, CaMoMoAroToBKH, Ompoc
ceMuHapam Ha 3aHATUsX, PacueTHas
[IpopaboTka JIEKIITMOHHOTO 2 Iéa660Ta’ Peepar,
Marepuaa obecenoBaHue
OdopmieHHE OTYETOB 110 2
71a0opaTopHBIM paboTam
Htoro 10
7 LUudpo-ananoroseie u  [IpopaboTka JIEKIIMOHHOTO 2  OIIK-7 Ornpoc Ha 3aHATHSIX,
aHaJoro-1uQpoBbIe marepuaia Pegepar, CobecenoBanue
mpeobpasoraTenu Odopmienne oT4eToB 1o 2
71a0opaTopHBIM paboTam
Hroro
8 IlepcniektuBsl pa3sutus I[loaroroska k OIIK-7 KoHncniekr
CXEMOTEXHHUKHU NPAaKTUIECKUM 3aHSATHIM, CaMOoTOAT0TOBKH, Ompoc
ceMUuHapaM Ha 3aHATUsX, Pedepar,
[TpopaboTka JIEKITMOHHOTO 2 Cobecenosane
Marepualna
Uroro 4
Hroro 3a cemecTp 47
IToaroToBka K dK3aMeHY 36 OKk3aMeH
Hroro 83

10. KypcoBas pa6ora

ConepxaHue KypcoBoM paOoOThl (IIpOEKTa), TPYAOEMKOCTb M (OPMUPYEMbIE KOMIIETEHIHH
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npenctaBieHsl B Tabmumie 10.1.
Tabmuma 10. 1 — Comepxanue KypcoBoW paboOThl (TIpOeKTa), TPYAOEMKOCTh H (OpMHUpyEeMbIe
KOMITETEHITUU

TpynoeMKkocTh
(dac.)

dopMupyeMbIie

Coxmepxanue KypcoBoil pabOThI
A p yp p KOMIICTCHIIN U

5 cemectp

B pamkax KypcoBOro rnpoekta OTBOJUTCS 9 4acoB 9 OIIK-7
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB MPU MPOEKTUPOBAHUU
6ecTpanc(hopMaTopHOrO YCHIIUTENSI MOITHOCTH: - pa3paboTKa
TeXHU4YeCKUx TpeboBanuii (1 yaca);- pazpaboTka CTPYKTYPHOU U
(GyHKIIMOHATBHON cXeMBI (2 9aca.);- pa3paboTKa EeKTPUICCKON
MPUHLIMITAATIBLHON CXeMBI (2 yaca.);- pacyeT napameTpoB
AJIEMEHTOB MPUHLIMIIMAIBLHON cXeMBbI (3 4acoB.);- BEIOOpP TUIIOB U
HoMmuHaI0B 31emMeHToB bTYM (1 waca.);- mogenupoBanue bTYM

Y BHECCHHE M3MEHEHHUH 10 pe3yibTaramM MojenrpoBanus (1 gaca.).

Hroro 3a cemectp 9

10.1 TembI KypcoBBIX padoT

[TpumepHas TeMaTHKa KypcoBbIX paboT (IPOEKTOB):

— KypcoBoil mnpoekT TOCBsIIEH MPOEKTUPOBAHUIO OeCTpaHCPOPMATOPHOIO  YCUIIUTENSA
momHoctH (BTYM). lLlenpto yueOHOro KypcoBOTO MPOECKTHUPOBAHUS MO JucuUIinHE «CxemMo —
CHUCTEMOTEXHHUKA JJIEKTPOHHBIX CpPEACTB» sBiIserca: 1) QopMupoBaHMe NPAKTUUECKUX HABBIKOB
IIPOEKTUPOBAHUS PATUONIEKTPOHHBIX YCTPOMCTB B COOTBETCTBUM C TpPEOOBAHUSMU TEXHUYECKOTO
3aganus (T3); 2) ucnoip30BaHHE COBPEMEHHON BBIUMCIUTENBHOW TEXHUKH ISl MOACIUPOBAHUS HIIU
UCCIIEIOBAHUS PAJAMOTEXHUYECKUX Y3JIOB M CUCTEM U JUIsl pelleHMs] NMPUKIAAHBIX 3adad. B KypcoBom
IPOEKTe pa3pabaTbhiBaeTCsl CXe€Ma MHOTOKACKaJHOTO YCWIMTENs Ha OCHOBE WHIMBHIYaJbHOIO
texuuueckoro 3ananus (T3). Mcxonnble naHHble (BapuaHThl 3agaHusi) Juist pacuera BTYM Beinarorcs
IpernojaBaresieM HHAWBUIYAJIbHO KaXJOMY cTyaeHTY. OCHOBHBbIE 3Talbl BBINOJHEHHUsS NpoekTa : 1)
aHanin3 T3, 0030p nuTEepaTypbl, MOMCK AaHAJOrOB M UX H3y4yeHHE; 2) BbIOOp, 0OOCHOBAaHUE U pacyeT
cTpykrypHOi cxeMbl BTYM u ¢dopmynupoBka TpeGoBaHUI K OTIAEIBHBIM Kackaaam; 3) 000CHOBaHHBIM
BBIOOp AKTUBHBIX AJIEMEHTOB (MHTETPAILHBIX MHKPOCXEM, TOJEBBIX W OWIOJSPHBIX TPAH3UCTOPOB) C
ydyetoMm orpanuueHuii T3 Ha BUJ MOHTaxa ; 4) cocTaBieHHe MpUHIMNHaIbHOU cxembl BTYM ; 4) pacuer
BBIXOJJTHOTO KacKaja; 5) pacyeT NpeaBapUTEIbHOIO M MPOMEKYTOUHBIX KacKaJoB; 0) 3JIEKTpUUYECKHM
pacdeT mapaMeTpoB BCEX aKTHBHBIX M MACCHUBHBIX 3JEKTPOPAJNO3TEMEHTOB ; 7) BBIOOp M 000CHOBaHUE
UCTOYHHMKA BTOPUYHOIO 3JIEKTPONUTaHUs; §) odopmiieHHE MOACHUTENbHOM 3aluCcKu M TpaduyecKont
4acTH KypCOBOIO ITPOEKTA .

11. PeiiTuHroBasi cucreMa JJifl OEHKHU YCIIeBAeMOCTH CTYIE€HTOB

11.1. BanabHbIe OLEHKH /151 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — banpHbIe OIIEHKH AT 2IEMEHTOB KOHTPOJIS

. N MaxkcuMasibHBIN
. MaxkcuManbHbIi MaxkcuManbHbIN
OneMeHTHl yueOHOU 0asu1 3a mepuoa Bcero 3a
O6amn Ha 1-yto KT ¢ Gan 3a nmepuon
JESITETBHOCTH mexnay 2KT u na ceMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
Koncmexr 2 2 2 6
CaMOIIOATOTOBKYU
Ornpoc Ha 3aHATUAX 5 5 5 15
PacueTnas pabora 8 8 9 25
Pedepar ) ) 5 15
CobecenoBaHue 3 3 3 9
10
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Hrtoro makcumym 3a 23 23 24 70
nepuoa

DK3aMeH 30
Hapacraromum urorom 23 46 70 100

11.2. IlepecyeT 0a/110B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 0amIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUYKH MpecTaBiieH B Tadbymie 11.2.
Tabmuma 11. 2 — [lepecyer 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHOM TOUYKHU Onenka

>90% ot MakcuMaIbHOU cCyMMBbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuManbHOK cymMMbl OaiioB Ha nary KT

4
Ot 60% 1o 69% oT MakcuMaIbHON CyMMBI Oai10B Ha aary KT 3
2

< 60% ot MakcuMasbHOW cCyMMBbI O6asutoB Ha aaty KT

11.3. Ilepecyetr cymMMbl 02/1J10B B TPAAHIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMbl OaIoB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OICHKY MPEICTaBICH B TAOIHIIE
11.3.
Tabmuua 11. 3 — Ilepecuetr cymmbl 6AJIIOB B TPAJAULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Hrorosast cymma Ganos,

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

9K3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85 -89 B (ouenb xoporiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpUTEIHHO)

3 (YAOBIETBOPUTENIHHO) (3a4TEHO) 60 - 64 E (0cpeicTaeno)
2 (1eynoBIIETBOPHTEHHO) (HE Huxe 60 6amios F (meynoBneTBopHUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTieyeHue TUCHUIINHBI

12.1. OcHoBHas 1uTEpaTypa

1. Cxemorexnuka. Yacts 3: YuebHoe nocobue / Ozepkut /. B. - 2012. 154 c. [DneKTpOoHHBIH
pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/1205, cBoOOHBIH.

2. CxeMo0- M CHCTEMOTEXHMKa 3JIEKTPOHHBIX cpeacTB [Tekct] : yueOHoe mocobue / A. A.
[Mu6aes ; peu.: b. JI. Arpanosuu, B. ®. CusepiieB ; MuHucTepcTBO 00pa3oBaHUs U HAYKH
Poccuiickonn denepanuu, TOMCKUII rOCYIapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABICHUS U
pamuosnexktponuku (Tomck). - Tomck : Db Konrtent, 2014. - 190 c. (nanuuue B Oubiamoreke
TYCVYP - 1 3k3.)

3. CxemotexHuka TUPPOBBIX ycTpoicTB [Tekcr]| : yuebHoe mocobme / B. A. Ilorexun ;
MunucrepcTBo 0o0pazoBanus U Hayku Poccuiickoit ®@eneparum, ToMckuii rocygapCTBEHHBIH
YHUBEPCUTET CUCTEM YyIpaBieHus U paauodnekTpoHuku (Tomck). - Tomck : M3narenscTBO
TYCVYPa, 2015. - 501 ¢ (manuuue B 6ubnuoreke TYCVYP - 20 7k3.)

12.2. lonosiHuTEIbHAS JIUTEPATYPA
1. TlaBnoB B. H. CxemMoTexHHMKa aHAJIOTOBBIX JIEKTPOHHBIX YCTPOUCTB : yuyeOHOE Mmocooue st
BYy30B / - M. : Akanemus, 2008. — 287 (nanuuue B 6ubaoreke TYCYP - 26 3k3.)
2. MHckyccrBo cxemorexuuky : B 3 T.: [lep. ¢ anrn / I1. Xoposwur, Y. Xwmr ; nep. b. H. bponun [n
ap.]. - 4-e uzz., nepepad. u gon. - M. : Mup, 1993 - . - ISSN 5-03-002336-4. T. 2. - M. : Mup, 1993. - 371
c. (Hamuuue B 6nbmuoreke TYCVYP - 22 7k3.)
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12.3. YueOHO-MeTOAMYECKOE MOCOOMe U POrPaMMHOe obecneyeHue

1. CxemoTexHHMKa DSJIEKTPOHHBIX CpeAcTB: MeToauueckre YyKa3aHhd [0 OpraHu3aluu
caMoCTOsTEeNbHON paboTel ctyneHToB / Macanos E. B., Ozepkun 1. B. - 2012. 20 c. [DneKTpOHHBIH
pecypce] - Pexxum nocryna: http://edu.tusur.ru/publications/1476, cBOGOTHBIIA.

2. CxeMOTeXHHMKa OHIEKTPOHHBIX cpeacTB (CxemorexHuka): Meronuueckoe mnocodue 1o
KypcoBoMy npoektupoBanuto / Kymuaua A. I1. - 2012. 43 c. [DnexTpoHHbIN pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/1197, cBOOOHBIIA.

3. CXeMOTeXHHKa KOMITBIOTEPHBIX TEXHOJOTUH: KOMIBIOTEpHBIN J1a0OpaTOPHBIN MPAKTUKYM /
Ozepknn JI. B. - 2012. 190 c. [Dnekrponnsiii pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/1203, cBoOOHBIH.

4. CXeMOTeXHHMKAa AaHaJOTOBBIX JJIEKTPOHHBIX YyCTpoiicTB: JlaGopaTopHbBIi HpPakTUKyM /
[lappiruna  JI. HW. - 2012. 63 c¢. [Onexkrponubldi pecypc] - Pexum  nmocryna:
http://edu.tusur.ru/publications/754, cBOGOAHBIHA.

5. (CxeMOTexHHMKa aHaJOTOBBIX JJIEKTPOHHBIX YCTPOMCTB: Y4eOHO-MeToauyeckoe mocodue /
laperuna JI. M. - 2012. 87 c¢. [OnekrpoHHbIi pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/755, cBOOOAHBIA.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO CIIPABOYHbBIE U MIOUCKOBbIE CHCTEMbI
1. JIns BBIMOMHEHHS NMPAKTHUECKUX 3aHATHHA U KypCOBOTO MPOEKTa HEOOXOAMMO CIIEAYyIOIIee
IporpaMMHO€E 0OecreyeHHe:

2. - mporpammubiii Komiuiekc MathCAD 14 nnst aBTOMaTH3alMy pacdeToB MPHU BBIMOJHEHUN
KypCOBOTO ITPOEKTa U J1a00opaTopHbIX padoT;
3. - mporpamMHbIid kKoMIuieke MicroCAP 9 s MomenupoBaHHs 3IEKTPUUYECKHX CXEM TIPU

BBITTOJTHEHUH KyPCOBOT'O ITPOEKTa U J1Ja0OpaToOpHbIX padorT;
4. - maker mpuKiIagHBIX mporpamm «Microsoft Office 2010».

13. MarepuajibHO-TEXHUYECKOe o0ecnedeHue U CIUNINHbI

HeobOxonumoe mporpaMMHOe M MaTepualibHO - TEXHUYECKOE OOecreyeHue HMeeTcs Ha
KOMITBIOTEPHOM 00OpYIOBaHMHM B Yy4eOHOW J1ab0opaTOpuu aBTOMATU3MPOBAHHOTO MPOEKTHUPOBAHUS
kadenpet KUIIP (ayn. 403 m1.x.) 1 komnberoTepHoM kinacce ( aya. 302 mi.k.).

YueOHast naboparopus  aBTOMAaTU3MPOBAaHHOTO  mpoekTupoBaHus kadempsr KUIIP u
KoMIbloTepHbIN Kiacc BKItoueHbl B ceTb INTERNET, ochamenst 20 coBpeMEHHBIMU KOMITBIOTEPaMH,
mynsTuMeanitHbIM poekTopoM TOSHIBA TDP-T350, mmpokodopMaTHbIM MJIa3MEHHBIM TEJIEBHU30POM
PS-50C7HR, dro mo3BONsIET KAauyeCTBEHHO JIOHOCHTH CTYASHTaM HEOOXOIUMYI WH(POPMALUIO IO
JUCLIUIUINHE.

14. ®oH/1 OLIEHOYHBIX CPEACTB
@DOH/ OLIEHOYHBIX CPEACTB IPUBEACH B IPUIIOKEHNN 1.

15. MeTonn4yeckue peKOMEHIAIUM M0 OPTraHU3ANMU U3YyYeHU S U CHUTLTHHBI
be3 pekomeH nanuii.
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpesKIeHHe BbICIIero 00pa3oBaHus

«TOMCKHWM T'OCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB 1O YUYEBHOU JUCLATIIMHE
CXQMO- H CUCTEMOTEXHHUKA JJIEKTPOHHBLIX CPEACTB

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar

Hanpasnenue noarorosku (crneunanbHocTh): 11.03.03 KoncTpyupoBaHue U TeXHOJIOTHUS D1€KTPOHHBIX

CpelacTB

Hanpasnennocts (mpoduis): IIpoekTHpoBaHMe ¥ TEXHOJIOTHSI PAIM0IEKTPOHHBIX CPECTB
KoncrpynpoBanue u TeXHOJIOTHSI HAHO3JIEKTPOHHBIX CPeCTB
TexHoJI0OTHSI PAIN03JIEKTPOHHBIX CPEICTB

®opma 0OyueHuUs: OUHAA

@axkynereT: PK®, Painokoncrpykropckuii pakyabrer

Kadenpa: KUIIP, Kadenpa KoHCTpYyUpPOBAHUSI U POU3BOACTBA PATHOANNIAPATYPbI

Kypc: 3

Cemectp: 5

VYuebnsiii man Habopa 2014 roga

PazpaboTtunku:
— crapmuit npenoaasarens kad. KUITP Konnakos A. K.

DK3aMeH: 5 cemecTp
KypcoBoe npoextuposanue / KypcoBas pabora: 5 cemectp

Tomck 2016
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) sBisieTcs TPUIOKEHHEM K padodeil mporpaMMe TUCIUTLUTMHBI
(MpaKkTHKHM) M TpPEACTaBIgeT cO00 COBOKYIHOCTh KOHTPOJBHO-U3MEPUTENLHBIX MaTrepHuajoB (TUIOBbIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB MX MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAaHOBJICHHBIX PE3YJIbTATOB 06yquI/151.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS

YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTECTALUU CTYIECHTOB.

[TepedeHb 3aKperICHHBIX 32 TUCIUTIINHOMN (MPAKTUKON) KOMITETEHIIUHA MTPUBECH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUTIITMHON KOMIIETEHIIUN

Kon DopMyIUPOBKA KOMIIETEHIUN

Oransl GOpMUPOBAHHS KOMIIETEHIIUI

OIIK-7 CITOCOOHOCTBIO YUHUTHIBATH COBPEMEHHBIC
TEHJCHIIUU Pa3BUTUS IIEKTPOHUKH,
WU3MEPUTEIILHON U BBIUUCIUTEIbHON TEXHUKH,
UH(POPMAITMOHHBIX TEXHOJIOTUH B CBOECH
npodeccuoOHAIbHOM 1eATeNbHOCTH

OO01ure XapakTepUCTUKU MOKa3areiae U KpUTepueB
NpUBEACHBI B Tabiuie 2.

CornacoBaHa Ha noptane N2 7780

JlomKeH 3HaTh - OCHOBBI CXEMOTEXHHUKH
AIIEKTPOHHBIX YCTPOHCTB U CHCTEM;
HKBHUBAJICHTHBIE CXEMBbI; 0OpaTHBIE CBSI3U U
UX BIMSHUE HA TIOKA3aTeNu 1
XapaKTEePUCTUKH aHAJIOTOBBIX YCTPOUCTB;
o0ecriedeHre 1 CTaOUITN3AIHIO PeKUMa
paboThl TPAH3UCTOPOB MO MOCTOSHHOMY
TOKY; YCHJIUTEIIbHBIC KAaCKaJIbI;
OTepallMOHHbIE YCUIIUTENH; akTHBHBIe RC-
(WIBTPBI; TEHEPATOPHI AMEKTPHUIECKUX
CUTHAJIOB; UCHOJb30BaHne DBM mnipu
MPOEKTHPOBAHNH aHAJIOTOBBIX U
1M(POBBIX YCTPOICTB; OCHOBBI IU(PPOBOY
CXEMOTEXHHUKH; OCHOBHBIE IU(POBBIC
YCTPOICTBA: TPUTTEPHI, CYETUUKH,
JIOTHYECKUE YCTPOMCTBA, PETUCTPHI,
OCHOBBI CHCTEMOTEXHUKH
PaIO3IEKTPOHHBIX YCTPOMCTB U CUCTEM
npuéma, epeaud 1 00padoTKH
uHpOopMaIuK; PU3HUECKYIO CYITHOCTh
MIPOLIECCOB, MPOUCXOASAIINX B Kackaiax v
TpakTax nmpeoOpa3oBaHus U 00pabOTKH
CUTHAJIOB B HH(POPMAIIMOHHBIX
YCTPOWCTBAX M CUCTEMaX CBS3H B IIEJIOM; ;
JlomkeH yMeTh - BBIOMpPATh ONTUMANIbHBIE C
TOYKH 3PEHUS PEIICHUS MOCTABICHHON
3aJ]a4 TUIIOBbIE CXEMOTEXHUYECKHE
pELIeHHs [T peaTi3aliy MIEKTPOHHBIX
YCTPOUCTB; - ONITUMHU3UPOBATH CTPYKTYPY
MOCTPOCHUS M XapaKTEPUCTUKU
(moka3arenu) 3JeKTPOHHBIX CPENICTB
00paboTKu HHpOpMaINH; ;

JlomkeH BiaeTh HaBbIKAMH
CXEMOTEXHHUYECKOTO KOMITBIOTEPHOTO
MOJIETUPOBAHUS KaCKa/I0B 1 y3JI0B
AHAJIOTOBBIX M MU(MPOBBIX IEKTPOHHBIX
YCTPOMCTSB.

OILICHUBaHUA KOMHeTeHHI/Iﬁ Ha BCEX 3Tamnax
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Tabnuma 2 — O6mmue XapakTepUCTHKH MOKa3aTelei u KpUTEpUEB OLIEHUBAHUS KOMIIETEHIIHIA 1O ATaram

Tlokazarenu u
KpUTEpUU

3Harb

YMmern

Bnanets

OTnu4HO (BBICOKHI
YPOBEHD)

O6manaer hakTHIECKUMHU
U TEOPETHUCCKUMHU
3HAHUSMH B IIpejesax
U3y4aeMoii 06iacTu ¢
MTOHMMaHHUEM TPaHUI]
HpI/IMeHI/IMOCTI/I

O0Onamaer Qrama3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHSA
TBOPYECKUX PEILLICHUN,
abcTparupoBaHus
npoOiemM

KonTpomupyet padory,
MPOBOJIUT OLICHKY,
COBEpIICHCTBYET JICHCTBHSI
paboTsI

Xoporiro (6a30BbIi

3Haet (aKThl, IPUHIIUIIGI,

O6nagaeT guana3oHoOM

BepeT OTBETCTBEHHOCTH 3a

YPOBEHD) IpoIIecChl, o0mme IIPAKTUYECKUX YMEHUH, 3aBepIICHUE 33/]1a4 B
HOHATUSA B MpeJienax TpeOyeMbIX I PELICHUs]  UCCIIEeI0BAHUH,
u3y4aeMoil obiactu OTIpeJIeJIEHHBIX MPO0OJIeM B  TMPUCTIOCAOIMBAET CBOE
00JIaCTH UCCIIEAOBAHMS HOBEJICHUE K
00CTOSITENECTBAM B
perieHuu npoodiieM
VnosnersoputenbH OOnagaer 6a30BbIMU OO6nanaeT OCHOBHBIMU PaGotaer npu npssmom
0 (IOpOroBbIf O0LIMMU 3HAHUSIMU YMEHUSIMH, TPeOyeMbIMH  HAOIIOCHUN
YPOBEHbB) JUISL BBITTOJIHEHHSI TPOCTHIX
3ana4
2 Peasn3zanus KOMIeTEHIMIA
2.1 Komnerenuus OIIK-7
OIIK-7: cmoCOOHOCTBIO YYHTHIBaTH COBPEMEHHBIC TCHICHIIMHA PA3BUTHS  AIIEKTPOHUKH,
U3MEPUTENIBHOW M BBIYUCIMTENBHOM  TEXHUKH, HH(MOPMALMOHHBIX TEXHOJOTMH B  CBOEH

npodecCHOHABHON JAESITeIHHOCTH.

Juist hopMHUpPOBaHUST KOMIIETEHIIMH HEOOXOAUMO OCYIIECTBUTH PsAJ] 3TANOB. JTarbl (POPMHUPOBAHUS
KOMIICTCHIHUHW, MNTPHUMCHACMBIC JII 3TOIO BHABI 3aHSATUN U HCIIOJIB3YCMBIC CpCACTBA OLUCHHUBAHUA
npeICTaBICHbI B TabmuIe 3.

Tabmuma 3 — Dtans! GOpMUPOBAHUS KOMITETESHITUH U UCIIOJIB3YeMbIE CPEACTBA OICHUBAHS

AIIEMEHTHYIO 0a3y
OJICKTPOHHBIX CPCIACTB U
TEHJICHLIUH €€ Pa3BUTHUS; -
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PEXKHUMBI 2JIEMEHTOB
aHaJIoroBoi u nuppoBoit
CXEMOTEXHUKHU; -

CocraB 3HaThL YMeETh Bnanets

Coneprxanune - OCHOBHBIE COBPEMEHHBIE - IPUMEHSITH METO/IBI - COBPEMEHHBIMHU

JTaroB TEHJCHIIUU Pa3BUTHUS pacueTa v IpUHUMAaTh IPOrpaMMHBIMH
CXEMO- U CUCTEMOTEXHUKH CXEMHBIE PEILICHUS CpeICTBaMHU IIpU
PaAMOAIEKTPOHHBIX OCHOBHBIX CXEMOTEXHUYECKOM
CPEICTB; - TEHACHIIUU (YHKIMOHAIBHBIX y3JI0B  MOJEIUPOBAHUH Y3JI0B
Pa3BUTHUS ANEKTPOHUKH,  PAAMOIEKTPOHHON AIIEKTPOHHBIX CPEJICTB; -
WU3MEPUTEIBHON U anmnaparypsl; - rpaMOTHO O(hopMIIATH
BBIUNCIUTEIbHOM UCIIOJIb30BaTh CXEMOTEXHUYECKYIO
TE€XHHKH; - IPOTPaMMHBIE  CTaHAAPTHBIEC PEILICHUS JOKYMEHTAILUIO Ha
CpeacTBa CXeMO- U MIPOEKTUPYEMBIE N3NNI
MaTeMaTH4eCKOI0 aHaJN3a CUCTEMOTEXHUYECKUX POC. -- camocrosTenpHOM
IEKTPUUECKUX CXEM; - 3a/1a4; -BBIIIOJIHATh paboToii ¢ muTepaTypoit
HPUHIUIBI 1eHCTBUS MaTeMaTH4eCcKoe 110 CXEMOTEXHUKE
JIIEKTPOHHBIX Y3JI0B U MOJIEIUPOBAHHE COBPEMEHHOI
npubOpOB; - CXeMO- U ANIEKTPOHHBIX YCTPOMCTB C PasnOdIEKTPOHHON
CUCTEMOTEXHHUKY LEJIbI0 ONITUMU3ALIMY UX  anmapaTrypsl; -
ANIEKTPOHHBIX CPEJICTB; -  NApaMETPOB; - BBINOIHATh COBPEMEHHBIMU
COBPEMEHHYIO pacueTsl U BRIOMparh IPOTPaMMHBIMU

CpEeACTBaMU pacueTa
PEKUMOB
(YHKIIMOHAJIBHBIX Y3JI0B
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Buner 3ansatuii

TEXHUYECKHE
XapaKTepUCTUKU U
9KOHOMUYECKHE
HoKa3aTean
OTEYECTBEHHBIX U
3apyOeKHBIX 00pa3IoB
PaIuO3IEKTPOHHBIX
YCTPOWCTB; - IapaMeTphl U
XapaKTePUCTUKH
AHAJIOTOBBIX YCTPOMCTB; -
IPUHIUIBI TOCTPOSHUS U
(GYHKIIMOHUPOBAHUS
TUIIOBBIX YCHUJIUTEIIBHBIX
3BEHbEB; - TUIIBI 0OPATHBIX
CBsI3el U UX IPUMEHEHHUE;
- 0a30BbIE CXEMHBIE
KOHUTYypaIuu
AHAJIOTOBBIX
UHTErpajbHbIX CXEM; -
OlepalOHHbIE
YCUJIMTENH; - YCTPOMCTBA
JIMHENHOTO U
HEJIMHEHHOTO
(YHKIIMOHAIBHOTO
npeoOpa3oBaHus
CUTHAJIOB; - padoTy
aHaJIOTOBBIX TPAKTOB IIPU
CUTHAJIaX pa3IMn4HOU
UHTEHCUBHOCTH; -
0COOEHHOCTHU MTOCTPOECHUS
YCTPOWCTB
HIMPOKOIIOJIOCHOTO
YCHJICHUS

e [IpakTnueckue
3aHATUS;

e JlaGopatopHble
3aHSTHS,

o Jlexmnm;

e CamocTosiTenbHast
pabora;

e JloaroroBka k
9K3aMEHY;

e KoHTpOib
CaMOCTOATEJIbHON
paboTHI (KypCcoBOit
MIPOEKT / KypcoBas
pabora);

HCIIO0JIb30BAaTh
JIOCTUKEHUS
nH(pOpMAITMOHHBIX
TEXHOJIOTHI B 00JacTH
CXEeMO- U
CHUCTEMOTEXHHKH. -
CHUHTE3UPOBAThH
CTPYKTYpHBIC U
AIIEKTPUYECKUE CXEMBI
IEKTPOHHBIX YCTPOUCTB;
- ONTUMU3HPOBATH
napameTpbl U CTPYKTYPbI
CXEM aHAJIOTOBBIX
YCTPOMCTB; - IPOBOAUTH
AKCIIEPUMEHTAJIbHBIE
MCCIJIEJOBAHMUS

AIIEKTPOHHBIX YCTPOUCTB U

uX (QyHKIMOHATBHBIX
Y3JIOB; - IPUMEHSTH
KOMIIBIOTEPHBIE CHCTEMBI
¥ TTaKeThI PUKIIATHBIX
3a1ad IS
NPOEKTUPOBAHUS U
UCCIICIOBAaHUS
SJIEKTPOHHBIX YCTPOUCTB

e [IpakTnueckue
3aHSTHUS;

e JlaGopatopHsble
3aHSTHS,

o Jlexinm;

e CamocTosiTenbHast
pabora;

e JlonroroBka k
9K3aMEHY;

e KoHTpOib
CaMOCTOATEJIbHON
paboThI (KypCcoBOit
MIPOEKT / KypcoBast
pabora);

ANIEKTPOHHOM aIaparypshl;
- METO/IaMH ONITHUMM3ALUU
MPOEKTHBIX PEIICHU,
OTBEYAIOIIMX LEIIM
(bYHKIMOHUPOBAHUS U
obecriedeHus
He0OXOUMBIX
XapaKTePUCTUK
AIIEKTPOHHBIX YCTPOUCTB,
ONPEIETSAIONIUX €T
KauecTBo.

e JlabGoparopHsbie
3aHATHS,

e CamocTrosTenbHast
pabora;

e KonTpons
CaMOCTOSITEIIBHOU
paboThI (KypcoBOii
MIPOEKT / KypcoBast
pabora);

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e Omnpoc Ha 3aHATUAX;
e PacuerHas pabora;
e Koncnekr
CaMOIIO/ITOTOBKH;

e Pedepar;

e Onpoc Ha 3aHATUAX;
e PacuerHas pabora;
e Koncnekr
CaMOIIO/ITOTOBKH;

e Pedepar;

e Pacuernas pabora;
e Pedepar;

e DK3aMeEH;

e KypcoBoe
MIPOEKTUPOBaHUE /
Kypcosas pabora;

CornacoBaHa Ha noptane N2 7780

16




e CobOecenoBanue;
e DK3aMEH;
e KypcoBoe
MPOEKTHUPOBAHUE /
Kypcosas pabora;

e CobecenoBanue;
e DK3aMeEH;
e KypcoBoe
MPOEKTHUPOBAHUE /
Kypcosas pabora;

(DOpMy.]'II/IpOBKa ToKas3arene u KPpUTCPUCB OLICHHBAHUA ﬂaHHOﬁ KOMIICTCHIIMHU IIPUBCACHA B

Tabmuie 4.
Tabnuna 4 — IlokazaTeny U KpUTEPUH OLIEHUBAHHS KOMIIETEHIIMH Ha 3Tanax

Cocras 3HaTh Y™meTh Bnagers
OT1nn4HO e - CBOOO/IHO MPUMEHSIET ® - CIIOCOOEH

(BBICOKUI YPOBEHB)

® - aHAJM3UPYET CBS3U
MEXYy LeJIsIMU U
3a1a4aMy COBPEMEHHOMU
CXEMOTEXHHKH; -
MIPEJICTABIISIET CIIOCOOBI U
pe3yibTaThl peleHus
CJIOXKHBIX 3a]1a4
CXEMOTEXHHUYECKOTO
MIPOCKTUPOBAHUS
COBpPEMEHHBIX U3AENuil
PDA; - cienut 3a
TEHJCHIUSIMU Pa3BUTHUSA
Y 3HACT COBPEMEHHOE
COCTOSIHHE CXeMO- U
cUCTEMOTEXHUKH POA. ;

COBPEMEHHBIE
IIPOrpaMMHbIE
KOMIIJIEKCBI
CXEMOTEXHUUYECKOTO
MOJIEIUPOBAHMUS
KOHCTpYKINil POA; -
yMeeT IIPEICTaBISATh
CXEMHBIE pelleHUs B
IEKTPOHUKE C
UCIIOJIb30BaHUEM CPEICTB
KOMIIBIOTEpHOU TpaduKy;
- CAMOCTOATENIBHO
BBITIOJIHSET PaCUEeThl
OTJEJNIbHBIX y3710B POA u
JIEJIaeT OLEHKY
NIPUHATBHIX PEUICHUN. ;

OCYILECTBJIATE OOMEH
IIPOEKTHOMN
UHpOpMaIe CXeMHbIX
peLIeHUN B pa3Iu4HbIX
(dbopmarax; - CBOOOTHO
BJIaJIeeT pa3sHbIMU
crocobamu
IPEACTABICHUS CXEMHBIX
U KOHCTPYKTOPCKUX
IIPOEKTHBIX PEIICHUN B
rpadudeckoit popme; -
BJIaJICET TEXHOIOTHAMHU
«06e30yMaKHOTO»
IPOCKTHPOBAHUSL. |

Xoporio (6a30BbIi

® - [IOHUMACT CBA3U

® - CaAMOCTOATCIIBHO

® - BJ1aaACCT OCHOBaMHU

BOCIIPOU3BOAUT PCUICHUEC
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Cpe/icTBaMH

YPOBEHB) MEXy LEJIAMU U IIPUMEHSIET COBPEMEHHBIE  MEXIIPOIPaMMHOIO
3a/1a4aMy COBPEMEHHOW = IPOrpaMMHBbIE oOMeHa MPOEKTHOU
CXEMOTEXHMKH; - UMEET  KOMIUIEKCHI IIpU CXEMOTEXHUUYECKOU
MIPEJICTAaBICHUE O MOJIEITUPOBAHUH nHpopmanueit B
crioco0ax W pe3ynbTarax  KOHCTpyKuuid POA; - pa3nn4HbIX opmaTax u
pEILIeHNs CIOXKHBIX 33/1a4 ~ YMEET HaXOIUTh MIPOTOKOJIAX; - BIa/I€eT
CXEMOTEXHHYECKOTO CXEMOTEXHUYECKHE HEKOTOPBIMH METOAAMHU
MIPOEKTUPOBAHUS pelieHus npu ONTUMM3ALMH CXEMHBIX
COBPEMEHHBIX U3AEIUN IIPOEKTUPOBAHUN pEILIEHN; - BIIaZEET
PDA; - 3HakoMm ¢ KOHCTpyKIMit POA ¢ SMITUPUYECKUMHU
TEHJCHIMSMY Pa3BUTHA = HCIIOJIB30BAHUEM CPEACTB IpUEMAMHU
U UMEET MPE/ICTaBICHHE = KOMIIbIOTEpHOU rpaduku; «0e30yMaxxHOro»
0 COBPEMEHHOM - YMEET KOPPEKTHO IIPOEKTUPOBAHHUS ;
COCTOSIHMH BBITIOJHSATH BBIOOP CXEM
CXEMOTEXHUKHU U 3JeMeHTHOH 0a3bl POA
AIIEKTPOHHBIX CPENICTB. ; = C IEJIbIO YAyUIICHUS

MOTPEOUTENHCKUX
Ka4yeCTB U3JIENHSL. ;

VIOBICTBOPUTEIBH @ - qaeT OMpeIe/ICHUs e - ymeeT paboTaTh C CO- ® - BIAJEET

0 (TTOpOroBBII Lenen u 3agay BPEMEHHBIMU TEPMUHOJIOTHEN B

YPOBEHD) COBPEMEHHBIX MIPOrpPaMMHBIMH o0nactu cxemo- u
CXEMOTEXHHUYECKHUX KOMIIJIEKCAaMH CHUCTEMOTEXHUKE
pelieHuii B o0nactu monenupoBanust POC; - JJIEKTPOHHBIX CPEICTB; -
pa3pabotku POA; - YMEET M0JIb30BaThCs BJIa/I€E€T IPOCTENIINMHU

HaBBIKaMH
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OTIEIBHBIX CXEMHBIX
3aJa4 B IIpolecce
npoekTupoBanus POA; -
pacno3HaeT TeHJACHIUU
pa3BUTHA U pa3dupaeTcs
B COBPEMEHHOU
CXEMOTEXHHKE. ;

KOMIIBIOTEPHOU TpaduKy;
- YMEET IPEICTaBIATh
pe3yabTaThl
CXEMOTEXHHYECKHIX
pELIECHHUIT COBPEMEHHOM
anmnaparypel. ;

CXEMOTEXHHYECKOTO
aHaJIn3a HpOGKTHBIX
pewennii POC; - Bnaneet
HAaBBIKOM IIOAT'OTOBKH
CXEMOTEXHUYECKUX
JIOKYMEHTOB B
AJIEKTPOHHOM BUJIE ;

3 TunoBbie KOHTPOJILHbIE 32 IaHNUS
Jns peanuzaiiy BBILICTIEPEUUCICHHBIX 3a/1a4 OOY4EeHHS! MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOIMMBIEC AJI OLIEHKH 3HAHWUW, YMEHHI, HaBBIKOB M (WJIM) OIbITa
NEeSATEIbHOCTH, XapaKTePU3YIOIIUX JTambl (OPMUPOBAHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHUS
00pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Bonpochl Ha caMONOATOTOBKY

— 1. Kakue tunsl aunogos Bei 3Haete? 2. B yem 3akiirodaercs NPUHLUI JEHCTBUS OUIIOJISIPHOTO
Tpan3zuctopa? 3. Kakue pexxumbl paboThl OumnossspHOro TpaH3ucrtopa Bel 3naere? 4. Kakue BOJbT-
aMIIepHBIE XapaKTEPUCTUKU OUTIOSPHBIX TpaH3UCTOpPOB Brl 3Haere? M300pasute ux rpaduxu. 5. Kakue
CYILECTBYIOT BO3MOKHBIE CXEMbI BKJIIOYEHUS OUIOJSPHBIX TpaH3UcTOpoB? 6. B uem coctosr omimyus
YCHJINTENbHBIX BO3MOXKHOCTEH OUITONSPHBIX TPAH3UCTOPOB B Pa3IMYHBIX CXeMax BKJIoueHus? 7. B uem
COCTOUT MPHHLUI JEHCTBUS IOJIEBOTO TpaH3UCTOpa € YyOpaBsiiomuM p-n nepexoxom? 8. Kakumu
IIpeUMYIIECTBAMH 00JIaJat0T MOJIEBbIE TPAH3UCTOPHI II0 CPABHEHUIO ¢ OUIIONIIPHBIMU TpaH3ucTopamu? 9.
YeM 00bsACHUTE MIMPOKOE NMPUMEHEHHE Ha MPAKTHKE MOJYINPOBOAHUKOBBIX JAaTYMKOB Temieparypbi? 10.
[losicuute mpuHUMI JedcTBUS TpaH3uctopa Japaunrrona? 1. Kakue cymecTBylOT CTPYKTYpHBIE CXEMBbI
yCuIMTeNbHbBIX yeTpoicTB? 2. 1o kakuMm nmpu3HakaMm Kiaccu(uIUpyloTCs YCUIUTENbHbIe yeTpoiicTBa? 3.
Uro Takoe HOpMHUpPOBaHHAs aMIUIMTyAAa 4YacTOTHas Xapakrepuctuka? 4. OxapakTepusylTe Ha3HAYEHUS
3JIEMEHTOB CXEeMbl ycuiuTens ¢ ooummum smutrepoM? 5. Uto Takoe oOparHas cBA3b B ycuiurene? 6.
VYKax)uTe OCHOBHBIE OTIMYUS IMUTTEPHOTO OBTOPUTEISI OT YCHIIMTENS IO CXEME C OOIIMM SMUTTEPOM. 7.
HazoBure o00nacté NpUMEHEHHS SMUTTEPHOrO MOBTOpuUTesd. KakoBO BXOOHOE€ M BBIXOAHOE
COMPOTHUBJICHUE SMHUTTEpHOTO noproputeisa? 8. Kakue Buabl oOparHoii cBsa3u Bel 3Haere? 9. [IpuBenure
CXEMbl UICTOUHUKA TOKa Ha TpaH3ucTope. YTo Takoe pabounii nuanazoH ucrounuka toka? 10. IlpuBeaure
CXEeMy «TOKOBOIO 3epKaja». VYKaxuTe npeumyuiecTBa JaHHOM cxembl. 1. Kakue Buusl
maddepernnanbHpX yeunuteneil Ber 3Haere? 2. [IpuBeaure cxemy nuddepeHIHalIbHOTO YCUIUTENS C
CUMMETPUYHBIM  BBIXOAOM. 3. VYKaxure crHocoObl IOJaBleHUs CHH(}A3HOM cocTaBistomeld B
mudpdepeHnnanbHoM yeunutene. 4. Onpenenure THN 0OpaTHOW CBSA3H, MCHOJIB3YEMbIN B IOBTOPHUTEIE
HanpspkeHus Ha onepaioHHoM yceunurene (OY). 5. IIpuBeaure cxeMy MHBEPTHPYIOLIETO YCHIIUTENS Ha
OV. 6. IIpuseaute cxemy unTerparopa Ha QY. 7. Kakue BUIbI HCTOYHUKOB BTOPUYHOTO JIEKTPOTUTAHUS
Bbr 3nHaere? 8. IlpuBeaute cxemMy HCTOYHMKA BTOPHUYHOIO 3JIEKTPONUTAHHUS C OJHOIOIYIIEPHUOIHBIM
BhIIpAMIIEHHEM. 9. VYkaxkuTe npeuMyllecTBa HCTOYHHMKA BTOPUYHOIO  AJEKTPONHUTAHUA  C
JBYXITONyNepUoaHbIM BbiIpsiMieHueM. 10. KakoBo Ha3HaueHue (UIBTPOB B MCTOYHHMKAX BTOPHYHOIO
ANIEKTPONHUTAHHUS.

3.2 Temn1 peeparoB
— 1. CxeMOTexHHKa PEe3UCTUBHBIX ycuiutenel. 2. Pexxumel paboTsl ycuiutened. 3. AKTUBHbIE
¢unsTpel Ha OY. 4. Komnaparopel Ha OVY. 5. ABToreHepaTopbl Ha aKTUBHBIX 3JIEMEHTaX C BHYTPEHHUM
OTpHLIATENIbHBIM ~ compoTuBiIeHHeM. 6. OOmas cTpykTypa KaHaJoOB CBsi3u. 7. Pacmpocrpanenue
paauoBoiH. 8. Ynpasisemsie BoinpsaMutend. 9. Hudpossie UMC noruueckoit noarpynmst. 10. OcHoBHBIE
napamerpel U mnokazarenu udpossix MMC. 11. OcHoBuble xapakrepuctuku ALl u IAIL 12.
Hanosnekrponuka. 13. MempucTtopsl.

3.3 Bonpochl Ha coleceoBaHmne
— 1. Ha3zoBuTe npuYMHBI yMEHBIIEHUS KOI(P(UIMEHTAa YCHIEHUS Ha HU3KMX YacToTax. 2.
HazoBure mnpuumHbBl yMEHbLIEHHS KOX(pQHUIMEHTa YCHWIEHHsS Ha BBICOKMX uacTtoTax. 3. HasoBute
MPUYMHBI UCKAKEHUSI (pOHTA U BEPIIMHBI MPSMOYTOJbHOTO MMMylbca Ha Bbhixoge YHY. 4. Kakoil u3
kackanoB (¢ O, Ob, OK) uneptupyet (hasy BxonHoro curaaia npu ycuieHun? 5. Kak onpenenuts mo
XapaKTepUCTHUKAM IOJIEBOTO TPAH3UCTOPa HAIPsKEHUE OTCEUKH M KPYTU3HY XapakTepuctuku? 6. Jlaiite
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CPaBHUTEJIbHYIO XapaKTEPUCTUKY YCUIIMTEIBHBIX KackaloB mo cxemam ¢ OO u OU. 7. Kak ouneHuts
KO3 UIMEHT HETMHEHHBIX UCKAKEHUH CHHYCOUIAJLHOTO BXOIHOTO CHTHAJIA Ha BBIXOJE ycUauTens? 8.
[lepeuncnure OTIMYHUTENbHBIE OCOOCHHOCTH BBIXOAHBIX KAacKaJoB IO CPaBHEHUIO C KacKaJlaMH
MpeBapUTeNbHOr0 ycuieHus. 9. Ha3zoBure 1OCTOMHCTBA M HEIOCTAaTKM TpaHCHOPMATOPHBIX BBIXOAHBIX
kackagoB. 10. C Kkaxkoll 1enbl0 B BBIXOJHBIX Kackagax MCIIOIb3YIOTCS [BYXTAKTHBIE YCHJIUTENH
MormHocTtr? 11. Kakum myreM MOXKHO YMEHBIIMTh OIMTMOKY caBura u aperda nynesoro ypoHs YIIT 3a
CUeT BIMSHUSA BXOAHBIX TOKOB peasbHoro OY? 12. Ha3oBure n0OCTOMHCTBA M HENOCTAaTKU HE
uapeptupyromero YIIT nmo cpaBHeHuto ¢ mHBepTupyromum. 13. Kakue TpeGoBaHUS NPEIBIBIAIOTCS K
pe3ucTopaM HU3MEpPUTENbHBIX YCUJIUTENeH, BhIMOAHEHHBIX Ha OVY? 14. Kakum myrtem ycTpaHsiercs
omunOKa caBura HampspkeHus Ha Bbixoge OVY? 15. Ha3zoBure u3BecTHble BaM 00JNacTU MPUMEHEHUS
n30uparenbHbIX yeunurenen. 16. [logcaute paznuyne Mexay GUIbTpaMu BEPXHUX M HUKHUX 4acToT. 17.
Hapucyiite 3aBUCHMOCTh OT YacTOThl MOAYJS KOMIUIEKCHOTO COIPOTUBIICHUS MOCIEI0BATEILHOTO U
napajieIbHOro KoseOarenbHbIX KOHTYpoB. 18. Cdopmynupyiite ycnoBusi Oananca ¢a3z u aMIUIATY,
HeoOXouMbIe NI BOBHUKHOBEHUS KosiebaHuil B aBroreHeparopax. 19. Kakue cpeacta Hcnonb3yroTcs
IUISL TIOJTyYSHHsI XOpolel (popMbl CHHYCOUTAIBHBIX KoJieOaHi B reHeparopax ¢ moctom Buna? 20. Uro
JaeT MPUMEHEHHUE ONEPAMOHHBIX YCUIIUTENIEH B U3MEPUTEIbHBIX ycTpoiicTBax? 21. [IpuBenute npumep
YCTPOWCTBA ISl M3MEPEHHs IOCTOSHHOTO HANpPSHKEHHS C IOMOIIBIO CTpPElIoYHOro mpubopa. 22.
[IpuBenuTe nmpuMep ycTpoicTBa JUisl U3MEPEHHUS COMPOTUBIICHUSI PE3UCTOPOB C MOMOIUIBIO CTPEIOYHOTO
npubopa. 23. [laiire kimaccuuKkanuio cTabUIM3aTOPOB MOCTOSHHOTO HampspkeHus. 24. Kakum myrtem
OpraHM3yeTCsl 3allMTa KOMIIEHCAlIMOHHOTO CTabuiu3aTopa IMOCIeI0BaTeIbHOTO THUIMA OT KOPOTKHX
3aMblkaHuM B Harpyske? 25. IlpuBenure mnpumep MOCTPOEHUS CXEMbl IMPELM3UOHHOTO HCTOYHHUKA
onopHoro HanpspkeHust BenuuuHou 10,24 B. 26. Kakue napameTpsl CXeM ONPEIeNstoT TEMIIEPaTyPHYIO
HECTaOMJIBHOCTh BBIXOAHOI'O HANPSHKEHUs CTa0MIIN3aTOpOB?

3.4 TeMbI OIIPOCOB HA 3aAHATHAX

— Kunaccudukanuss ycunuTeNnbHbIX YCTpOHCTB. CTpyKTypHash cxeMa M OCHOBHBIE TOKa3aTeiau
YCUITUTENBHBIX  yCTpoiicTB. OOpaTHbIE CBSI3W B YCHUJIMTENBHBIX YyCTpoHcTBax. (CXeMOTeXHHKa
pe3ecTUBHBIX ycuiutene. Pexxumbl paboTel ycunuteneit. lllupokomnonocHbie yCHIMTENN MOITHOCTH.
Pe3onancHele ycunurenu.

— Juddepenmmansupie  ycunurend. OnepanyoHHBIE  yCWIMTENH, WX  [apaMeTpbl |
XapakTepUCTUKHU. YcunuTenbHble ycrpoiictBa Ha OY. Cymmaropsl, auddepeHuupyomue Hu
UHTETrpUpyomue ycrpoiictBa. AktuHble GuibTpbl Ha OY. Kommaparopsr Ha OV.

— Knaccudukanus aBroreneparopos. I[lpunmmn padoTsl aBTOreHeparopa. BwicokoyacTOTHBIE
rapMOHHMYECKHE T€HEPATOPbl. ABTOI€HEPATOPhl Ha AKTUBHBIX JIEMEHTAX ¢ BHYTPEHHUM OTPULATEIbHBIM
conpoTtusieHneM. HU3Kko4acTOTHBIE TApMOHUYECKHUE T€HEPATOPBI.

— OIEeMEHTbl TpaKTa paJuoNEpeNaloNINX YCTPOMCTB. OJEMEHTBHl TpakTa PpPaguoNpPUEMHBIX
YCTPOMCTB

— Knaccudukanus, coctaB u ocHoBHble napamerpsl IBOII. Beimpsmurenu. IIpeobpazoBarenu
MIOCTOSIHHOTO HANpsHKEHHsI B IEPEMEHHOE HalpshKeHHe. YCTpoWCTBa CTAOMIM3alMM  HAIPSDKEHUs
MUTaHUS. YIIPaBIISIEMbIE BBITPSIMUTEIN.

— AHanoroBble, IUCKpeTHble M LU(ppoBbIE CHUTHAIbL. Mukpocxembl. OCHOBHBIE MOHSTHS
UMIYIbCHOM U IUPPOBOH 31eKTPOHUKH. OCHOBHBIE THUIBI IUPPOBBIX YCTPOMCTB : JIOTMYECKHE
ANIEMEHTHI, CyMMAaTophl, JemupaTopsl, MUGPATOPBI, MYIBTUILIIEKCOPBI, LHU(POBbIE KOMIAPATOPHI,
3alIOMHMHAIOIINE YCTPOUCTBA, MPE0Opa30BaTeIN KOI0B; TPUITEPHI, CUETUYUKHU, PETUCTPHI).

— 3anomuHaromme ycrpoiicta. Lludpo-ananorossie mnpeodpazoBaresd. AHaIOro-IUPpPOBbIE
npeobpaszoBaTenu

— HanonnektpoHnuka. MHUKpPOCXEMOTEXHHKA. MynBTUILIEKCOPHI. MuxkponporeccopHas
CXEMOTEXHHKA.

3.5 Jk3aMeHalMOHHBbIE BONPOCHI
— buner Nel. Bonpoc Nel. bunonspssiii Tpansucrop. [lapamerpsl u xapakrepuctuku. Bompoc
No2. TlpuunHBI BO3HHUKHOBEHHUS YaCTOTHBIX, (Da30BBIX W HEIWHEWHBIX HCKAKCHUN B YCHUIH-TEIBHBIX
ycrpoiictBax. buner Ne2. Bonpoc Nel. ITomynpoBonHukoBeie nuonasl. IlapaMeTpsl M XapakTEpPUCTUKH.
Bomnpoc Ne2. Veunutenu wmoumHoctH. Pexumbl pabotel. [lpumenenue. bumer Ne3. Bompoc Nel.
BonbpramiiepHable XxapakTepUCTUKH JHOAOB M TpaH3ucTopoB. Bompoc Ne2. M30uparenbHble yCHIUTEINH.

CornacosaHa Ha noprane Ne 7780 19



CpoiictBa u xapakrepuctuku. buner Ne4. Bonpoc Nel. Cxemsbl BKiItoUeHMs TpaH3ucTOpoB. Bompoc Ne2.
Bunpl oOpatHeix cBsseld B ycunutensx. bumer Ne5. Bompoc Nel. Pexxumbl paGoThl OHIONSPHBIX
Tpan3uctopoB. Borpoc Ne2. Ceroauons! u ¢oroanonsl. Haznauenue u napamerpsl. buner Ne6. Borpoc
Nel. Yewmurens ¢ obmmm smuttepoM. CBoiicTBa M HasHadeHue. Bompoc Ne2. Tepmopesucropsl u
MarHuTope3ucTopel. OcHOBHble obOmactu mnpumeHneHus. bumer Ne7. Bompoc Nel. Owmwutrepnslit
noBTopuTeab. Borpoc Ne2. Cxembl cTabunu3anuu pabovyeil TOUKM TPaH3UCTOPHOTO Kackaaa. brer Neg.
Bompoc Nel. Hcrounuku BropuyHOro syekrponurtanus. Bompoc Ne2. Pexumbl (kimaccel) paboThl
YCUIIMTENBbHBIX KackanoB. O6nactu npumeHeHus. bumer Ne9. Bompoc Nel. «TokoBoe 3epkanmo». Cxema.
HocrounctBa B npumeHeHuu. Bompoc Ne2. Cxemspl craOunmzanuu pabouell TOUKM TPaH3MCTOPHBIX
kackagoB. buier NelO. Bompoc Nel. OOparHbple CBS3M B YCHJIIMTENBHBIX ycTpoicTBax. Bompoc Ne2.
YacToTHblEe U HeNMHEIHbIE UCKakeHHs B ycunutensx. bumer Nell. Bompoc Nel. /luddepenumnanbablit
ycunurtenb Bompoc No2. Konpencaropel. Tumbl, Ha3HaueHWSI U OCHOBHBbIE MapameTphl. busmer Nel2.
Bonpoc Nel. CtpykTypHas cxema ONEpalMOHHBIX YCHJIUTENeH M 00JacTh MX MCHOJIb30BaHUSA. Bompoc
No2. AxrtuBHbIe M maccuBHble (GriIbTphl. CTpykTypa M Xapakrepuctuku. bumer Nel3. Bompoc Nel.
WNuBeprupyromuii  ycunutens Ha OY. Bompoc Ne2 Pesucropbl. Tumbsl, Ha3Hau€eHUE U OCHOBHBIE
napametpsl. buser Nel4. Bonpoc Nel. IToBroputens Hanpsbkenus Ha OY. Bonpoc No2. @opmupoBaHue
UMIYIBCOB IO JUIMTENBHOCTH. [eHepatopsl umiyinbcoB. [lpunmun pabotel. uarpammel. bumer NelS5.
Bompoc Nel. Unaterparop va OY. Bonpoc Ne2. DnemenTtsl naaukanuu. CrnocoObl moakaodeHus. CXxeMbl
ynpasinenus. buner Nel6. Bompoc Nel. I'eneparopsl cunycommansHOi ¢dopmbl. Bonpoc Ne2. Tpurrep
[munra. [Mpunnun pabotsl. Dmropbl HampsokeHus. bumer Nel7. Bompoc Nel. CrpykTypHas cxema
HMCTOYHMKOB BTOPUYHOIO 3MieKTponurtanus. Bompoc Ne2. Drambl pacuera yCHIMTENbHBIX KackKaJoB Ha
Tpan3uctopax. bumer Nel8. Bompoc Nel. HcCTOYHMK  BTOPUYHOIO  3JEKTPONMUTAHUSA  C
OJTHOTIOJIYTIEpUOIHBIM BbIIpsMUTenaeM. Bompoc Ne2. Crpykrypbl moneBblX TpaH3ucTopoB. [Ipunnumn
pabotel. buier Nel9. Bompoc Nel. MmmynscHbie reHeparopbl curHainoB. Bompoc No2. Ilonesbie
Tpan3uctopsl. [lapamerpsr u xapakrepuctuku. buner Ne20. Bompoc Nel.CraGuim3aTopbl TOCTOSHHOTO
HanpspkeHusi. Borpoc No2. IIpuumubl uckakeHuss (pOHTAa W BEPUIMHBI MPSMOYTOJIBLHOTO HMMITYIbCa Ha
BbIxOJe YHUY.

3.6 TembI pacueTHBIX padoT

— 1. Paccuurars cTabuian3aTop MOCTOSHHOTO HaMpsbKeHUs Ha BeixoaHoe Hanpsbkenue 30 B £+ 1%.
Tok Harpy3ku Mensiercs B quanaszone (0—1) A. HectabunbHocTh BXogHOTO HanpsbkeHus £15%. /luanazon
temmneparyp (30-50)°C. 2. ChopoektupoBarh crabmimm3atop Toka. HecTaOmIBHOCTH BXOAHOTO
HanpsokeHus +10%. Crabuwimsupyemsiii Tok — 0.1 A. TouHocTs — He Xyxke 1% B nuamna3oHe Temmeparyp
(040)°C. Harpyska — akkymynsarop HanpspkenuemM 1.5 B. 3. CropoeKTupoBaTh ABYIOJSAPHBIM
crabminzarop HanpsbkeHus (15 B +1%). Iluranue ot cetn nepemenHoro toka 220 B +15%. Tok
Harpy3ku — 10 200 MA. [Iuanazon temneparyp (20£10)°C. 4. Paccuurtars cTrabuan3arop MOCTOSHHOTO
HanpspKeHus: Ha BbixogHoe HampspkeHue 20 B + 1%. Tok Harpy3ku Mensiercs B auanaszone (0—0.5) A.
HecrabuibHocTh BXoaHoro HanpsbkeHus +£15%. {uanason temmneparyp (30-50)°C. 5. CnpoekTupoBarb
crabminzarop Toka. HecrabmibHocTh BxogHoro HampsbkeHus +10%. Crabunmsupyemsiii Tok — 0.2 A.
Tounocte — He xyxe 1% B aumanazone temmeparyp (0—40)°C. JlnamazoH W3MEHEHUS CONPOTUBICHUS
Harpy3ku (5-20) Om. 6. PaccuuTars cTabnian3arop NOCTOSHHOTO HAaNpsDKEHUS HA BBIXOIHOE HANpsKEHUE
30 B £ 1%. Tox Harpy3ku mensiercs B quanasone (0—0.3) A. HecraOunbHOCTh BXOIHOTO HampsiKEHUS
+15%. Jlnamazon temmeparyp (30-50)°C. 7. CmpoektupoBarh crabmimzarop Toka. HectaOuibHOCTB
BxonHoro HampspkeHust £10%. Cradbummsupyemsiii Tok — 0.5 A. TouHocTs — He Xyxe 1% B nmama3one
temneparyp (0—40)°C. Harpy3ka — napa mocieaoBaTebHO BKJIIOYEHHBIX aKKyMYJISATOPOB HalpsKEHHUEM
1.5 B. 8. CnpoexTupoBarh JBYNOJSpHBIA cradminzarop HanpsokeHus (£8 B +1%). Iluranue ot cetn
nepemeHHoro toka 220 B £15%. Tok narpy3ku — g0 500 MA. JImnamazon temmeparyp (20£10)°C. 9.
Paccunrtars cTabuin3arop MOCTOSHHOTO HAmpsDKeHHWs Ha BbIxogHoe HampsbkeHue 15 B £ 1%. Tok
Harpy3ku MeHsiercsi B quana3one (0—-0.1) A. HectaOunbHOCTH BXOMHOTO HampshkeHus +15%. J{nanazon
temmeparyp (30-50)°C. 10. CnpoektupoBarh crabunuszarop Toka. HecTaOMIBHOCTh BXOJHOTO
Hanpsokenus +10%. Crabunusupyemsiii Tok — 0.4 A. TouHocTh — He Xyxke 1% B nuamna3oHe Temreparyp
(0-40)°C. Comporusnenre Harpy3ku mensercs or 1 mgo 10 Om. 11. CrnpoektupoBarh JBYITOISPHBIH
crabminzarop HanpsokeHus (£5 B £1%). Iluranue ot cern nepemenHoro toka 220 B +15%. Tok
Harpy3ku — 10 1 A. JInanazon temneparyp (204+30)°C. 12. CnpoekTupoBaTh ABYHOISPHBIN CTaOUIN3aTOP
HanpsoxeHus (£10 B +1%). [Turanue ot cetn nepemennoro toka 220 B £15%. Tok narpy3ku — no 300
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MA. [uanazon Ttemneparyp (20+£20)°C. 13. Paccuurtarh ycuIWTENnb MNPOMEKYTOYHOM YaCTOTHI
TPaH3UCTOPHOTO panuonpueMHuka. Yacrora mpeodOpazoBanus — 465 kl'1, momoca wacror — £20 I
N36uparenbHOCTh MO OTHOLIEHHUIO K yactoTre momexu 1 MI' He xyxe 40 nb. Koagunuenr ycunenus He
Hwke 100. [uanmazon paboumx Ttemmeparyp — oT Hyas no 40 °C. 14. Paccumrtars reHeparop
rapMOHMUYECKUX KojeOanuii ams cHatus AUX. Jlnanazon nepectpoiiku 4acToTsl — oT 10 ['m mo 100 xI'm.
Awmruntyaa BeixonHoro HampsbkeHus — 10 B. Koadgdunuent rapmonuk — ne xyxke 1 %. 15. Paccuurars
nonocoBor ¢puieTp (fH = 20 k[, f8 = 100 x['m). Kpyrusna xapakTepuCTHKH Ha TpaHUIAX MOJOCHI
nponyckanus — He Hke 60 nb/aex. Koaddbunuent nepenaun — 1. Conporusienue Harpy3ku — 5 kKOm.
16. Paccuutare u3buparenbHblii ycunutenb. Pesonancnas dactora — 3 kl'n. Ilomoca mpomyckanust Ha
ypoBae 3 nb — 100 I'm. Koaddunment ycunenus — 100. ConporuBinenue Harpy3ku — 1 kOwm. 17.
Paccunrars npenu3uOHHBIA ABYXIIOTYNEPUOJHBIN BBIPSIMUTENb OJI0OKa 0OpaTHOW CBS3M cTabuimM3aropa
ceTeBoro HampsbkeHus. Amiumntyaa HanpsokeHuss — 10 B. Iorpemnocts — He Gonee 1%. [luanazon
temrneparyp — oT Hyns g0 40 °C. 18. CnopoektupoBaTh aMIUTUTYAHBIA JA€TEeKTOp. JIIHUTENbHOCTH
KOHTPOJIMPYEMbIX UMITYJIbCHBIX curHajoB — 100 mxc, amrmutyna — a0 1 B. lorpemHocts — He Oonee 1%.
Comnporusnenue Harpy3ku — 1 kOwm. [{uanaszon pabounx temmneparyp — 20+10 °C.

3.7 TeMbl KypCOBBIX POEKTOB (PadoT)

— KypcoBoil mpoekT MOCBALIEH NPOEKTHPOBAHUIO OecTpaHC(OPMATOPHOIO  YCHIIUTENS
mouHoctd (BTYM). B KypcoBoM mpoekTe pa3pabaTblBaeTCs CXeMa MHOTOKACKAIHOIO YCHWJIMTENs Ha
OCHOBE WHAMBHAYyalpHOro TexHuyeckoro 3amganus (T13). Ilpumep T3 mnpusenen Huwxke. [Ipumep
TEXHUUYECKOro 3afaHus MuHHcTEepcTBO 0oOpa3zoBaHus W Hayku Poccuiickoii deneparnuu TOMCKUI
T'OCYJIAPCTBEHHBIN YHUBEPCUTET CHUCTEM VIIPABJIEHUS U PAJJUODJIEKTPOHUKU
(TYCYP) Kadenpa xoHcTpyupoBanust u mpousBoicTBa pamuoarnmnaparypsl (KUIIP) 3AJAHUE na
KypCOBOM NIpPOEKT MO AUCHUIUIMHE «CXEeMO- M CHUCTEMOTEXHHMKA JIEKTPOHHBIX CpelacTB» CTyneHTy:
rpymnmia Hara Bbimaun 3amanusa: « » 201 r Tema mpoekra:
[LIMPOKOIIOJIOCHBIN YCHUIUTEJD HU3KOM YACTOTHI 1. Coctas HpOEKTHPYEMOro yCTpOiicTBa:
1.1. IIpensapurensueiii ycwmurens: UMC OV; 1.2. Ilpomexyrounsnii ycunurens YHU O3; 1.3.
BoixonHoit ycunurens: 1ByxTakTHbIN B pexume AB (BT); 1.4. MicTouHHK BTOPUYHOTO 3JEKTPOIUTAHUS B
cocTaBe: TpaHC(POPMATOp, BEIIPSMUTENb, GUILTpP, cTabmin3atop HanpsbkeHus Ha UMC; 1.5. Mcrounuk
anektpornutanus: cetb 220B (£10%), wactoroit S0I't; 1.6. Ucrtounuk Bxomunoro curHana: JC, 10 mB,
conporuBienue 3 kOwm; 2. Onekrpuueckue mnapamerpol: 2.1. MomHocte B Harpy3ke 30 BrT;
conpoTuBieHue Harpy3ku 15 Owm; 2.2. J[luanazon padounx yactot 20 'y — 18 x['11, mo ypoBHIO 4acTOTHBIX
uckaxxenuit 3nb; 2.3. Koappuument HenuHelHbIX UcKakeHUH He Oonee 15% 2.4. Jluana3zoH paboumx
temrnieparyp ot —30 mo +40 0C; 2.5. Tum sneMeHTOB: uisi 00beMHOTO MOHTaxa; 3. Bompocsi,
nojyIeXxalire pa3paboTke U MpoeKTUpoBaHuto; 3.1. Beibop, 000CHOBaHME U pacyeT CTPYKTYPHOU CXEMBbI
ycTporicTBa; 3.2. Pacuer cxeMbl 3JeKTpUYECKONW MpUHIHUNHANbHON; 3.3. BriOop 1 000CHOBaHHE CXEMBI
anekTpuyeckoil npuHuunuansaoil UBOII; 3.4. Pacuer napaMeTpoB 3leKTPOPaaHO3IEMEHTOB U BEIOOD UX
tunonomuHanos; 3.5. Pacuer KIIJl BeixomgHoro kackana; 3.6. MoaenupoBaHue CXeMbl TPAH3UCTOPHOTO
Kackaza Ha OBM; 3.7. PekoMeHJanMu 1Mo MpOEKTUPOBAHUIO YCTPOWCTBA B BHJIE COOPOYHOM €IMHUIIBI;
3.8. PexoMeHganuu mo HacTpoilke yCTpOICTBa MpPH €ro M3rOTOBIECHUHU (M3MEPEHMs): - aMILTUTYIHOU
XapaKTepUCTUKU W JIMHAMHUYECKOro JHara3oHa; - Juana3oHa padodyux 4YacToT; - YpOBHS (OHA; -
k03¢ dUIIMEeHTa 1ITyMa; - MOITHOCTH B Harpyske. 3.9. PekoMeHanuu 1o 3KCIuTyaTaliy yCTPOMCTBA U 1O
Tb; 4. Conepxxanue u odopmiuenue I13 u K] cormacuo tpeboBanusim OC TYCVYP u Hacrosiiero
3ananus; 5. Coneprkanue rpaduueckoit yactu KII: 5.1. Cxema anextpuueckas cTpykrypHas; 5.2. Cxema
anekTpudeckas npuHuunuanbHas YHY ¢ ykazaHueM Ha HEl TMIIOB U HOMHHAJIOB BCEX AIIEMEHTOB; 5.3.
Cxema nsnekTpuyeckas: COCIMHEHUH H3MEPUTEIbHBIX MPUOOPOB U pa3pabOTaHHOIO YCTPOMCTBA IS
U3MEpPEHUN o n.3.8; 5.4. Ilepeuenn JJIEMEHTOB. PyxoBonurens KypCOBOTO
MIPOEKTUPOBAHMUS: 3ananue TIPUHSLT K MCIIOJTHEHUIO:
201 r. Mcxonuble nanHbIe (BapHaHTHI 3a/1aHUS] KyPCOBOTO MPOEKTA) JUI pacyera
BTYM mnpencrasnens! B Tabnuue Homep Momunocts Conprusnenne Huwxnss pabouas Bepxusis pabouas
Koa¢p¢unment Bapmanta B Harpyske, BT Harpysku, Om wuacrora, I'm uactora, I'li HemMHEHHBIX
uckaxenuit, % 120 2 10 15000 0.05 2 30 4 20 16000 0.07 3 40 6 30 17000 0.1 4 50 8 40 18000 0.2 5 60
10 50 19000 0.3 6 70 12 60 20000 0.4
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4 Meronn4yeckue MaTepuaJIbl
s obecniedueHust mporecca OOydeHUsI M PEIICHHS 3a7ad OOYYCHHS HCIIONB3YIOTCS CIICTYIOITHE
MaTepHuabl:
— METOAMYECKHE MaTepuajbl, OINpEAESIoNe MPOIeIypbl OLEHUBAaHUS 3HAHUM, YMEHHI,
HAaBbIKOB U (WJIM) OMbBITA MACSATENbHOCTH, XapaKTepU3YIOMIMX JTamnbl (HOpP-MUPOBAHUS KOMIIETEHLUH,
cortacHo 1. 12 paGoyeil mporpaMMel.

4.1. OcHoBHAas1 JIUTEpaTypa

1. Cxemorexnuka. Yactp 3: Yuebnoe nmocooue / Ozepkun 1. B. - 2012. 154 c. [DnekTpoHHBIHA
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1205, cBOOOIHBIIA.

2. (CxemMoO- M CHCTEMOTEXHHMKA JJICKTPOHHBIX cpeacTB [Tekct] : yduebHoe mocobue / A. A.
[lu6aes ; pen.: b. JI. Arpanosuy, B. ®@. Cusepues ; MununcrepctBo o0pa3oBaHus U Hayku Poccuiickoit
Oenepaunn, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHUCTEM YIPABICHHUS U PaIUOIEKTPOHUKU
(Tomck). - Tomck : Dmb Konrent, 2014. - 190 c. (manuune B 6ubmuoreke TYCVYP - 1 3k3.)

3. CxemotexHuka IUPPOBBIX ycTpoicTB [Tekct] : yueOHOoe mocobue / B. A. Ilorexun ;
MunucrepcTBo oOpa3zoBanuss u Hayku Poccuiickoii ®enepaunu, ToMmMCKuil TrocygapCTBEHHBIH
YHUBEPCUTET CHUCTEM YIpaBiieHUus U paanodnekTpoHuku (Tomck). - Tomck : M3marensctBo TYCVPa,
2015. - 501 ¢ (mamuuue B 6udmoreke TYCYP - 20 5k3.)

4.2. JlonosiHMTEIbHAS JJUTEpaTypa
1. ITaBnoB B. H. CxemMoTexHUKa aHATOTOBBIX IEKTPOHHBIX YCTPOICTB : yueOHOE mocodue i
By30B / - M. : Akanemus, 2008. — 287 (masmuue B 6ubmoreke TYCVYP - 26 7k3.)
2. MHckycctBo cxemorexHuku : B 3 T.: [lep. ¢ anrn / I1. Xoposun, Y. Xumnn ; nep. b. H. bpouus [u
ap.]. - 4-e uzn., nmepepad. u goir. - M. : Mup, 1993 - . - ISSN 5-03-002336-4. T. 2. - M. : Mup, 1993. - 371
c. (manmuuue B 6udbmuoreke TYCVYP - 22 5k3.)

4.3. YueOHO-MeTOoanYeCKOoe Moco0ue u MpPorpaMMHoe odecredeHne

1. CxeMoTexHHKa 3JIEKTPOHHBIX CPEACTB: MeTonu4ecknue yKa3aHus 10 OpraHu3aluu
camocCTosTeNbHOM paboTel ctynenToB / Macanos E. B., Ozepkun JI. B. - 2012. 20 c. [DneKTpOHHBIH
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1476, cBOOOIHBEIA.

2. CxeMoTexHHMKa OJEKTPOHHBIX cpeacTB (CxemoTexHuka): Meronudyeckoe mocoOue IO
KypcoBoMy npoekTupoBanuto / Kymuama A. I1. - 2012. 43 c¢. [DnekrpoHHEIH pecypc] - Pexxum gocryma:
http://edu.tusur.ru/publications/1197, cBoGOHBIA.

3. CXeMOTexXHHMKa KOMITBIOTEPHBIX TeXHOJOruid: KoMmbploTepHBIN 1a00paTopHBIA MPAKTUKYyM /
Ozepkun JI. B. - 2012. 190 c¢. [OnekrponsHsli pecypc] - Pexum  gocryna:
http://edu.tusur.ru/publications/1203, cBOOOAHBIIA.

4. CXeMOTeXHMKAa aHaJOTOBBIX OJJIEKTPOHHBIX YCTpoicTB: JlabGopaTOpHbI NpakTUKyM /
[Happirmna JI. WM. - 2012. 63 c¢. [OnekrponHslii pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/754, cBOGOAHBI.

5. (CXeMOTeXHHKAa aHaJIOTOBBIX JJIEKTPOHHBIX YCTPOUCTB: YUeOHO-METOAUYECKOe Mocodoue /
[Happrmna JI. M. - 2012. 87 c¢. [Onekrponssli pecypc] - Pexum  pocryna:
http://edu.tusur.ru/publications/755, cBOOOTHBI.

4.4. ba3bl JaHHBIX, TH(POPMALHOHHO CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1. JIns BBIMOMHEHMS NPAKTUYECKUX 3aHIATUH M KypCOBOTO NPOEKTa HEOOXOAMMO Clenylollee
IIporpaMMHO€E 0OecreyeHue:

2. - nporpamMmHbIii komiuiekc MathCAD 14 nns aBTOMaTH3alMy pacdeToB MPHU BBINOJHEHUU
KYpCOBOTO ITPOEKTa U 1a00paTOpHBIX padoT;
3. - mporpamMMHbIid koMmIuiekc MicroCAP 9 s MonmenupoBaHMs SJMEKTPHUUECKUX CXEM IpH

BBITIOJTHEHUH KYPCOBOTO MPOEKTa U Ja0OPaTOPHBIX paboT;
4. - maker npuKiIagHbIX mporpamm «Microsoft Office 2010».
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