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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokos Ne 6/2016 ot « 3 » 11 2016 1
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
JucnunmnHa «CXeMO — W CHCTEMOTEXHHMKa SJIEKTPOHHBIX CPEACTBY» 3HAKOMHUT CTYIEHTOB C
OCHOBaMH CXEMOTEXHHUKH JIEKTPOHHBIX YCTPOICTB, METOIAMH MX aHAJIN3a, CHHTE3a M pacuyeTra yCTPOHCTB
aHAJOrOBOM M  UM(POBOM  3JIEKTPOHHMKH, MO3BOJSIOIIME  OCYHIECTBISATH  CXEMOTEXHHYECKOE
NPOCKTUPOBAHUE, aHajdu3 pabOThl PAAMOIICKTPOHHBIX YCTPOMCTB, OOCCICUMBAIOUIMX YCHJICHUE H
00paboTKy CHUTHQJIOB. JTH 3HAHUS W YMEHHUS HMMEIOT HE TOJIBKO CaMOCTOSITEIbHOEC 3HAUYCHHE, HO U
obecreunBaroT 6a3y U1 OCBOCHUS APYTHX CIIEHUAIBHBIX TUCIUILIINH.

1.2. 3agaum IMCHUIIITHHBI

— 3yuyeHune MeTOI0B MOCTPOCHUS CTPYKTYPHBIX, PYHKIMOHAIBHBIX U MPUHIUIHAIBHBIX CXEM
PaauO3IEKTPOHHBIX Y3J10B U YCTPOUCTB;

—  ®opmupoBaHUE TPEACTABICHUS O TEHACHIMIX Pa3BUTHS AIEMEHTHOW 0a3bl COBPEMEHHOM
AJIEKTPOHUKH;

— @opMUpOBaHUE TMPEACTABICHUS O TEHICHLUUAX pa3BUTUS CXEMO- U CHUCTEMOTEXHHMKHU
Pa3IMYHBIX YCTPOMCTB;

—  ®opmHpOBaHUE MPAKTUYECKUX HABBIKOB KOHCTPYHPOBAHUS B COOTBETCTBHH C TPEOOBAHUSIMHU
texaudeckoro 3aaanus (T3);

—  M3yuyenue npuHIUIIOB pabOTHI AIEMEHTOB U Y3JI0B PAIN03JIEKTPOHHBIX CPEICTB;

— OsniageHue HaBbIKAMM pacyeTa M MOJCIHUPOBAHMUS YCTPOHCTB C  HCHOJIb30BAHUEM
coBpemeHHbIX CAIIP;

—  OsgnajgeHue 3HAHUSIMU CXEM U MPUHITUIIOB paOOThl OCHOBHBIX 3JIEKTPOHHBIX YCTPOUCTB, B TOM
Yuclie Ha TPAH3UCTOPAaX M OMNEPALMOHHBIX YCUJIMTENSX, CXEeM CTaOWIM3allih peXHMa aKTUBHBIX
JJIEMEHTOB;

— N3yyeHue Ha3HAYEHUs OHIIEMEHTOB CXEM pPAJUOYCTPOMCTB M BIMSHUS H3MEHEHUS HUX
rapaMeTpoOB Ha OCHOBHBIE ITOKA3aTENHN 3TUX YCTPOUCTB;

—  YCBOEGHHME METOJIOB aHAJIM3a HIEKTPOHHBIX YCTPOWCTB M NPUMEHEHHUs UX JUIS UCCIEAOBAHMS
[IapaMeTPOB U XapaKTEPUCTHUK AIEKTPOHHBIX YCTPOICTB, B TOM YUCIIE C UCIOJIb30BAHUEM 3KBHUBAJIEHTHBIX
CXEM AaKTHUBHBIX JJIEMEHTOB M JIMHAMHYECKUX XapaKTEPUCTUK. SKBUBAJICHTHBIX CXEM 3aMELICHUs
OCHOBHBIX KaCKaJI0B 3JIEKTPOHHBIX YCTPONCTB;

— YcBoeHHE MPUHIUIIOB MOCTPOCHUS Lienell oOpaTHOMl CBsI3W W UX BIUSHUA Ha OCHOBHBIE
MoKa3areJid M CTAOMJIBHOCTh IapaMeTPOB D3JEKTPOHHBIX YCTPOMCTB C LENbIO YIYYIIEHHS HX
KaueCTBEHHBIX I1OKa3aTesel, moaydyeHus: TpeOyeMbIX MapaMeTpoB (PYHKIIMOHUPOBAHUS U oOecredyeHus
YCTOWYMBOCTH YCTPOMCTB C OOpaTHBIMHU CBSI3SIMHU.

2. Mecto nucunmimabl B ctpykrype OITIOIT
HucuumimmHa «CxeMo- M CUCTeMOTEXHMKa 3MeKTpoHHbIX cpenacts» (b1.B.O/1.4) orHocutcs k
65oky 1 (BapuaTuBHas 4acTh).
[TpeamecTBylOIMMU  JUCHUIUIMHAMM, (DOPMHUPYIOLIMMHM  HadajbHbIE 3HAHMSA, SBISIOTCA
clieayronue AMCUUIINHbL: OCHOBBI Pai031EKTPOHUKH.
[TocneayromumMu TUCHUIIIMHAMU SABISAIOTCA: OCHOBBI KOHCTPYHMPOBAHUS 3JIEKTPOHHBIX CPEACTB,
CucreMHO€ POEKTHPOBaHKUE MEKTPOHHBIX cpencTB (I'T104).

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS IHCIUILIHHBI

[Tpouecc n3yueHus: AUCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIUN:

— OIIK-7 cnocoOHOCTBIO YYHUTBHIBaTh COBPEMEHHBIE TEHACHIUH pPa3BUTHS AIIEKTPOHHKH,
U3MEPUTENIbHOW M BBIYMCIMTENBHOM  TEXHUKH, HH(POPMALMOHHBIX TEXHOJOTHH B  CBOEH
po¢eCcCHOHATBHOMN eI TeTbHOCTH;

B pesynbrare usydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

- 3HaTh OCHOBBI CXEMOTEXHUKH OJICKTPOHHBIX YCTpOI\/’ICTB N CHCTEM., DKBHUBAJICHTHBIC CXCMBI,
o0paTHyIO CBsI3b U €€ BIUSHUE Ha T0KA3aTeNId U XapaKTepUCTUKN aHAJIOTOBBIX YCTPOUCTB; 0OecreueHne u
CTa0WIIM3ALMIO peXuMa paboOThl TPAH3UCTOPOB IO TOCTOSHHOMY TOKY; YCHUJIMTEIbHBIE KacKaJbl;
OlepalioOHHble  ycUNuTeNnu; axkTuBHble RC-QUIbTpbl; TreHepaTopbl 3JIEKTPUUECKUX  CHUTHAJIOB;
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ucnonb3oBanue OBM mnpu npoekTUpOBaHWN AHAJIOTOBBIX M LU(POBBIX YCTPOMCTB; OCHOBBI LU(POBOIL
CXEMOTEXHHMKH; OCHOBHBIE LHM(POBBIE YCTPONCTBA: TPUITEPbI, CUETUMKHU, JIOTHUECKHUE YCTPOUCTBA,
PETUCTPBI; OCHOBBI CHUCTEMOTEXHUKHM PaJAMONIEKTPOHHBIX YCTPONCTB M CHCTEM IpHEMa, NEpetadud u
00paboTku mHpOpMaIuu; (PU3NUECKYI0 CYIIHOCTH MPOIECCOB, MPOUCXOMAIIMX B KacKaJax M TPaKTax
npeoOpa3oBaHus U 00paOOTKU CUTHAJIOB B MH(OPMALIMOHHBIX YCTPOMCTBAX U CHCTEMAax CBSI3U B LIEJIOM;

— yMmeTb BbiOuparh onTHManbHbIE C TOUYKHM 3PEHMs PELIEHUS MOCTABICHHOM 3a7aud THUIIOBBIE
CXEMOTEXHUUYECKUE PELICHUs AJIS pealu3aliM SIEKTPOHHBIX YCTPOWCTB; ONTHUMU3UPOBATh CTPYKTYPY
MIOCTPOCHUS M XapaKTePUCTUKHU (TIOKA3aTEIH) MJIEKTPOHHBIX CPEICTB 00pabOTKH HH(OpMALINH;

— BJajgeTh HaBbIkaMu CX€MOTEXHUYECKOIO KOMIIBIOTEPHOI'O MOZIEIMPOBAHUS KACKal0B U y3JIOB
AHAJIOTOBBIX M HU(POBBIX ITEKTPOHHBIX YCTPOUCTB.

4. O0beM IMCHUIIMHBI U BUAbI Y4eOHOI padoThl
OO0mas TpyIoeMKOCTh JMCHHMIUIMHBI COCTaBiseT 6.0 3aueTHBIX €IUHUIIBI M TPEACTABICHA B
tabmuue 4.1.
Tabnuna 4.1 — Tpy1oeMKOCTh AUCITUTUTHHBI

Bunbr yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
5 cemecTp

AynuTopHbIe 3aHATH (BCETO) 133 133
Jlekuun 48 48
[IpakTryeckue 3aHATHS 60 60
JlaGopatopHbie 3aHATHS 16 16
KoHTpois camocTosTeIbHOM paboThI (KypCOBOM MTPOSKT / 9 9
KypcoBas pabora)
W3 HUX B MIHTEPAKTHUBHOU (opme 22 22
CamocrositenpHas padbota (Bcero) 47 47
Odopmienne 0T4eTOB 10 1a00OPaTOPHBIM padoTam 8 8
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 14 14
[ToaroroBka K MPaKTUYECKUM 3aHATUSAM, CEMUHApaM 25 25
Bcero (6e3 sx3amena) 180 180
[TonroroBka u ciava sK3amMeHa 36 36
OO61mast TpyI0eMKOCTh Jac 216 216
3avernbie Equauisr TpymoemkocTi 6.0 6.0

5. ConepxaHue IMCHMILINHBI

5.1. Pa3neanl AMCHUILIMHBI H BUABI 3aHATHH
Paznenbl AUCHUIUIMHBI ¥ BUIBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuma 5.1 — Pasmensl IUCIHUIIIINHEL U BUABI 3aHATHI
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1 VYcunurenbHble yCTpOHCTBA 8 12 4 8 0 32 OIIK-7
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2 | CxeMOTexXHHUKa YCTPOWUCTB HA 6 8 2 8 0 24 OIIK-7
OTIEPALIMOHHBIX YCHUIINTEIISAX
['enepupoBanue koneOaHu 6 8 4 26 OIIK-7
Pagnorexuuueckre cucTeMsl 18 OIIK-7
nepenayu HHpopMaluu
5 | BropuuHblE HCTOUHUKHU 4 4 0 3) 0 13 OIIK-7
ANEKTPOMUTAHUS
PaIuO3IEKTPOHHBIX CPEICTB
6 DieMeHTHI UMITYIbCHON TEXHUKH. 10 16 0 6 0 32 OIIK-7
[{udpoBble 27EKTPOHHBIE
YCTpOMCTBA.
7 | udpo-aHaioroseie U aHAJIOTO- 4 8 0 5 0 17 OIIK-7
¢ poBbIE MPEOOPA30BATEIH.
8 IlepcnekTHBBI pa3BUTHS 2 4 0 3 0 9 OIIK-7
CXEMOTEXHHKH.
Htoro 48 60 16 47 9 180
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JTeKIHAM)
CopeprkaHnue pa3aesioB IUCHUTLINH (TI0 JIEKIHMIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 - CopeprkaHue pa3aenoB IUCHUIUIHH (TIO JEKIUSIM)
0]
2
=
0]
« 3
: -
2 3
ConeprkaHue pa3ienaoB TUCIUIUIUHBI 110 =
HaszBanus pasznenos AeP pasl et 2 <)
JCKIHSIM S =
B =
- 5
o]
E
3
~
5 cemecTp
1 YeunnrensHble ycTpoiicTBa Knaccugukanus ycumuTeabHbIX 8 OIIK-7
ycTpoiicTB. CTpyKTypHas cxema u
OCHOBHBIE TOKA3aTeN YCHIINTEIbHBIX
ycTporictB. OOpaTHbIe CBS3U B
YCUIIMTEIbHBIX YCTPOHCTBAX.
CXxeMOTeXHHKa Pe3UCTUBHBIX
yeunurenen. Pexxumbl paboTs
ycunurenei. [lnpokononocHeie
YCUJIUTEIN MOIIIHOCTU. Pe30HaHCHbIE
YCUJIUTEIH.
Hroro
2 CXeMOTeXHHKa YCTPOICTB Ha JuddepeHunanbHble YCUITUTEIH. 6 OIIK-7
OTIEPAIIMOHHBIX YCHITUTEISX OnepanoHHbIE YCHITUTEH, UX

MapaMeTpsl U XapaKTEPUCTUKH.
VYeunurensHsle yerporicTsa Ha OY.
CymmMmaropsl, auddepenuupyromue u
WHTETPUPYIOLIUE YCTPONCTBA. AKTUBHBIE
¢mibTpel Ha OY. Kommnaparops! Ha OV.

CornacoeaHa Ha noprane Ne 7826




Hroro 6

3 I'enepupoBaHue KojaeOaHHiA Knaccugukarys aBToreHepaTopos. 6 OIIK-7
[TpuHIMD paboTH! aBTOrEHEpaTopa.
BbIcOKOYaCTOTHBIE TApMOHUYECKHE
reHeparopbl. ABTOTeHEepaTophl Ha
AKTUBHBIX JJIEMEHTAX C BHYTPECHHUM
OTPULIATEIIEHBIM COTIPOTHBIICHUEM.
HuszkoyacToTHBIE TApMOHUYECKHE

reHeparophl.

Uroro
4 PanuoTeXHUYECKHE CUCTEMBI DJIEMEHTHI TPaKTa pagruoIepeatoInX 8 OIIK-7
nepeaayu HHPOopMaIuu YCTPOMCTB. DJIEMEHTHI TPaKTa

pavoONpPHUEMHBIX YCTPOMCTB

Hroro
5 BropuuHble HCTOYHUKHU Knaccugukanus, coctaB 1 OCHOBHbIE 4 OIIK-7
AJIEKTPONUTAHUA PAIUONIEKTPOHHBIX Tapamerpbl UBOII. Beinpamurenu.
CpeICTB [IpeoOpazoBarenu MOCTOSHHOTO

HalpsHKEHUs B IEPEMEHHOE HallpsDKEHUE.
YerpoiicTBa cTabmin3auy HalpsHKEHUs
NUTaHUA. YIIpaBisieMble BHIIPSIMUTEIH.

Hroro 4

6 DneMEeHThl UMIYIIbCHOM TEXHUKU.  AHAJOTOBbIE, TUCKPETHBIC U LIU(PPOBBIE 10 OIIK-7

udpossie 2eKTPOHHBIE YCTPONUCTBA. CHUTHAIBL. MuUKpocxeMbl. OCHOBHBIE
MOHSTHS UMITYJIbCHON U IIU(PPOBOIA
ANEeKTPOHUKHU. OCHOBHBIE TUIIBI
U(POBBIX YCTPOICTB : TOTUYECKUE
AIIEMEHTBI, CYMMAaTOPHI, IeMu(paTopsl,
I paTopbl, MYJIETUILIEKCOPSI,
1M (poBbIE KOMIIAPATOPBHI,
3aIIOMMHAOIINE YCTPOUCTBA,
npeoOpa3oBaTesiv KOIOB; TPUTTEPHI,
CUETYMKH, PETUCTPBHI.

Htoro 10
7 LHudpo-anaaoroBsie U aHAIOTO- 3anomuHaromme ycrpoicrsa.lludpo- 4 OIIK-7
U poBbIE MPeoOpa3oBaTEIH. aHaJIOTOBbIe ITpeoOpa3oBaTeIn. AHAIOrO-
urdpoBbie MpeodpazoBarenu
Hroro 4
8 IlepcrieKTUBBI Pa3BUTHS HanonnexkrpoHuka. 2 OIIK-7
CXEMOTEXHHKH. MukpocxeMoTeXHUKa. MyTbTUILIIEKCOPHI.
MukponporeccopHasi CXeMOTEXHHUKA.
Hroro 2
Hroro 3a cemectp 48

5.3. Pazaesbl AMCHMILIMHBI M MEKIMCUMIIMHAPHBIE CBA3H ¢ 00eCeYnBAKIIUMH (TIpeAbIy IIUMH)
U o0ecredyuBaeMbIMH (MOCJIETYOUUMH) TUCHUTIHHAMU
Paznensl IUCHUIIIMHBI U MEXIUCIUIUIMHAPHBIE CBS3H C 00ECIIEUMBAIOIIMMHU (TIPEIBIIYIIUMHU) U
obecreunBaeMbIMU (TIOCJIETYIOITUMH ) TUCITUTUTMHAMHE TIPEICTaB-JIEHbI B TabmuIe 5.3.
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Tabnuna 5.3 - Pazgens! AUCHUIUIMHBL M MEXKIUCIUILTMHAPHBIE CBA3H

No paznenoB qaHHOUM MUCHMIUIMHBI, A1 KOTOPBIX HEOOXOIUMO
Ne  HauMeHoBaHHWE QUCIHILINH M3ydeHHe 00eCTIeUnBaIONIUX U 00€CTIeYMBAEMbIX JUCIIUILTHH

1 2 3 4 5 6 7 8

[IpenmectByronme QUCHUIUIMHBI

1 OcHOBBI panoO3IEKTPOHUKHI + + + + + + +

[Tocnenyromue TUCITUATIITAHBI

1 OcHOBBI KOHCTPYHUPOBAHUS
AJIEKTPOHHBIX CPEICTB

+ + + +

2 CucrteMHOE IPOEKTUPOBAHUE

+ + + + + + +
aneKTpoHHbIX cpencTs (I'T1I04)

5.4. CooTrBeTcTBHE KOMIIETEHIIM, GOPMUPYEMBIX PH U3yYeHUM TUCHHUILUIUHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPH H3YyYECHUH AUCLUMILIMHBI, W BHJIOB 3aHITUN
IpeCTaBIeHo B Tabmuie 5.4
Tabmuna 5. 4 — CoOTBETCTBHME KOMIICTCHIIMH M BHUIOB 3aHATHH, (OPMUPYEMBIX TNpPU H3YYCHUHU
TUCIUTUTUHBI

Bune! 3ausatuii

@opMBbI KOHTPOJIA

Komnerenuuu

Jlexiun
[IpakTnueckue 3aHATHS
JlaGopatopHbie 3aHATHS

CamocrosiTenbHas paboTa

Kontpons camocrosiTensHOM paboThl (KypcoBO MPOEKT / KypcoBasi paboTa)
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OIIK-7 + + + + + KonTpomnsHnas pabdora,
JloMaiiiHee 3ajanue,
Ox3ameH, KoHCIIEekT
CaMOIIOITOTOBKH,
3ammuTa oT4YeTa,
CobOecenoBanue, OTuer
10 J1abopaTopHOU
pabote, KommoneHt
CBOEBPEMEHHOCTH,
Ornpoc Ha 3aHATHUSX,
3amuTa KypcoBbIX
MPOEKTOB (pador),
Pacuernas pabora, Tecr,
Otuer 1o KypcoBoii
pabore, OT4eT 1Mo
MIPAKTHKE,
HuddepennmpoBannbiii
3a4er

6. UuTepakTHBHBIE METOABI U (JOPMBI OPraHU3ANUM 00yUeHH s
TexHOIOTUM MHTEPAKTUBHOTO OOyUYCHHs TPU Pa3HbIX (GopMax 3aHATHH B yacax IMPHUBEICHBI B
Tadymige 6.1
Tabmuna 6.1 — TexHOIOTHH HHTEPAKTHBHOTO 00YYCHHUS IPU Pa3HBIX (OpMax 3aHATUH B yacax

NHTrepakTuBHbIC IpakTHyeckue  HTEepakTHBH
Mertonbl Bcero
3aHATHSA bI€ JIEKLUU
5 cemecTp
[Ipe3enTaruu ¢ UCIIOJIBL30BaHUEM 2 2
CJIaliIOB ¢ 00CyXKAEHUEM
[Ipe3enTanuu ¢ UCIOJIb30BaHUEM 4 3 7
pa3gaToYHbIX MATEPUAIIOB C
00CyXIeHHEM
BeicTyrieHne cTyzneHTa B posiu 6 2 8
00y4aroIiero
[Ipurnamenue cnenuaiiucToB 2 3 5
Hroro 3a cemectp: 12 10 22
Hroro 12 10 22
7. JIaGopaTopHbIi NPAKTHKYM
Coneprxanue 1abopaTopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabnuna 7. 1 — Coneprkanue 1abopaTOpHbIX padboT
%) s
3 5
2 =
= 0]
Ha3Banus paznenos Coneprxanue 1a00paTopHBIX padoT 3 5
=
S 2
= 2
5 cemecTp
1 YeunurenbHble ycTpoicTBa HccenenoBanue TMHEHHOTIO aHAJIOTOBOIO 4 OIIK-7
TPaH3UCTOPHOTO YCUIIUTEIBLHOTO KacKaa
Hroro 4
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2 CXeMOTeXHHKa yCTPOMCTB Ha UccnenoBanne pyHKIIMOHAIBHBIX Y3JI0B 2 OIIK-7
OIIEPALIMOHHBIX YCUIIUTEAX Ha OCHOBE OIIEPAIlMOHHOIO YCUJIUTEIS
Hroro
3 I'enepupoBaHue kojaebaHuit Uccnenosanne LC- 4 OIIK-7
aBTore”eparopallccienoBanue
kosebarenbHbIX LC-KOHTYpOB
Hroro
4 PanuoTeXHUYECKHE CUCTEMBI UccnenoBanue cBI3aHHBIX 6 OIIK-7
nepenadn HHPOpMaIH KOoHTYpoBIIpoxokaeHre rapMOHUYECKUX
Y UMILYJIbCHBIX CUTHAJIOB Y€PE3 JINHUIO
3aznepkkuliccienoBanne CieKTpaabHOTO
COCTaBa MEKTPUYECKUX CUTHAJIOB
Hroro 6
Hroro 3a cemectp 16
8. [IpakTnyeckne 3aHATHS
CopeprkaHnue MpakTUYECKUX padoT mpuBeAeHO B Tadnuie 8.1.
Tabmuua 8. 1 — Conepkanue NpakTUYECKUX padboOT
9
[¥a)
=
0]
g 2
= =
2 =
S
S (=)
= o
HazBanus pa3sznenos ConeprkaHne NPaKTUYECKUX 3aHATUN 2 ©
q S
N =
& =
- 5
o]
E
3
4
5 cemecTp
1 YeunurensHble ycTpoiicTBa Pe3ucTuBHBIE KaCKalbl YCUIICHUS 12 OIIK-7
rapMOHHMYECKHX CUTHaJIOB.Pe3oHaHCHbIE
ycunurenu.[lnpokononocHsie
YCUJINTENIHN MOIIIHOCTH.
Hroro 12
2 CxeMOTexXHHKa YCTPOICTB Ha JuddepenunanbHble Kacka bl yCUICHUS 8 OIIK-7
OIIEPALIMOHHBIX YCUIIUTEIAX curHanoBONeEpalnoOHHbIE YCUIUTEIN
CUTHAJIOB
Hroro
3 I'enepupoBaHue KojaeOaHMi I'eneparopbl rapMOHUYECKHUX OIIK-7
cuUrHanoBl eHepaTopbl UMITYJIBCHBIX
CUTHAJIOB
Hroro
5 BropuuHble HCTOYHUKHI BropuuHble HCTOYHUKH DIEKTPOIUTAHUS OIIK-7
KTPONUTAHUS pajin
OIEKTPONUTAHHUS PATHOINIEKTPOHHBIX  r
CPEICTB
6 DneMeHThl UMIYJIbCHOM TeXHUKH.  Jlormueckue 3neMeHThI 16  OIIK-7

HI/I(I)pOBBIC OJICKTPOHHBIC yCTpOﬁCTBa. CXEeMOTeXHUKUPeXMBI pa6OTBI

CornacoeaHa Ha noprane Ne 7826




Mukpocxem Tpurrep [lIMmurraOcHOBHBIE

TUIBI IU(PPOBBIX YCTPOIHCTB

Htoro 16
7 Hudpo-aHaaoroBsie 1 aHAIOTO- CymmMmaropsl B cxemotexHukellludparops 8 OIIK-7
1udpoBbIe MpeoOdpa3oBaTey. U AemudpaTropsl B cXxeMax

Hroro
8 IlepcrieKTUBBI Pa3BUTHS MukponporueccopHbie YCTpOMCTBa 4 OIIK-7
CXEMOTEXHHKHU. Vitoro
Hroro 3a cemectp 60

Tabmure 9.1.

9. CamocrosiTesibHasA padoTa
Bunael camocrosiTensHOM paboThl, TPYAOEMKOCTh U (OPMHpPYEMbIe KOMIIETEHIIUH MTPEICTABICHbI B

Tabnuna 9.1 - Buasl camocTosTenbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMITCTCHITH

KoJte0aHuit

MPAKTUYCCKUM 3aHATUAM,

o
¥a)
b
S
8 oy
5 S
2 =
o)
: £
Bunpl caMocTOSITEILHOM z S
HasBanwus pa3zaenos g DopMBbI KOHTPOJIS
paboThI = =
e =1
= 5
X [
()
=
Z
X~
5 cemecTp
1 YeunurensHbIE IToaroroBka k 4 OIIK-7 JlomaliHee 3a1aHue,
YCTpOMCTBA MPAKTUYECKUM 3aHATUSIM, 3amuTa oT4YeTa,
CeMHHapaM KomnoneHnt
BOEBPEMEHHOCTH
[IpopaboTka JIEKITMOHHOTO 2 ;{ OCBPCMEHHOCTH,
Marepuana OHCIICKT
CaMOIIOATOTOBKH,
Odopmienne oT4eToB 1o 2 KoHTposbHas pabota,
nabopaTropHbeIM paboTam Ompoc Ha 3aHATHIX,
Htoro 8 Otuer o maboparopHoii
pabore, OTyeT mo
npakTuke, Pacuernas
pabora, CobecenoBanue,
TecTt, Ok3aMeH
2 CxeMoOTeXxHHUKa IToxrororka K 4  OIIK-7 JloMariiHee 3ajianue,
YCTPOMCTB Ha MPAKTHYECKUM 3aHATHM, 3amura otueta, KoHCIIeKT
OTIEPAIIMOHHBIX CeMHHapam caMonoarotoBku, Onpoc
YCHITUTEINSX TpopaGoTKa TeKIHOHHOTO 2 Ha 633H$ITI/I$IX, S)T‘-IgT o
TOPHON T
Marepraia nmabopaTopHoOii padore,
OT4er mo npakTuke,
Odopmienne oT4eToB 10 2 PacuerHasi pabora,
naboparopHbIM paboTam CobGecenoanue, Tect
HTroro
3 I'enepupoBanue [ToaroroBka k 4  OIIK-7 Jomamnee 3ananue,

3amuTa oTuera, KoHcrekr
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CEeMHHapaM

CaMOIIO/ITOTOBKH,
KonTponbsHas pabora,

[TpopaboTka IEeKIIMOHHOTO 2 0
Marepraia NpOC Ha 3aHATHAX,
Otuet no nmaboparopHoit
OdopmieHre 0T4ETOB M0 2 pabore, CobeceoBanue,
1a0opaTopHbIM paboTam Tect, DKx3amen
Hroro
4 PanuorexHu4eckue [TpopaboTKa JEeKIIMOHHOTO OIIK-7 3amuTa otdyera, Onpoc Ha
CUCTEMBI Ilepeaadu Mmarepuala 3aHATUAX, OTYeT 1o
UHPOpPMAITIH OQOpPMIEHHE OTYETOR 110 2 Jéa%OpaTopHOH pa](?OTe,
J1abopaTopHBIM paboTam obecenobanme, 1ecT
Hroro
5 Bropuunsie uctounuku [loaroroBka k OIIK-7 3anmTa KypCcoBbIX
ANIEKTPONIUTAHUS IIPAKTUYECKUM 3aHATHM, npoekToB (pabor), 3amuTa
PazrodIEKTPOHHBIX ceMuHapam otueta, KoHcriekt
TB MOTIOATOTOBKH
cpeac [TpopaboTka JTEKIIMOHHOTO 1 ;(a OTIOATOTO é
Marepuaa OHTpOJIbHAs padoTa,
Ornpoc Ha 3aHATHSIX,
Hroro 5 Otuer 1o KypcoBoit
pabore, OTyeT no
nabopaTopHOi padore,
Pacuernas pabora,
CobecenoBanue, Tecr,
OKk3amMeH
6 DnemeHThl UMIyabcHON IloaroroBka k 3 OIIK-7 3amuTa oTuera, KoHCIIEKT
texauku. [{udpossie MPAKTHYCCKUM 3aHATHSIM, CaMOIIOITOTOBKH,
AJIEKTPOHHBIE YCTPONUCTBA. CEMHUHapaM Kontponshas pabora,
[TpopaboTka JTEeKIIMOHHOTO 3 I())Hpoc Ha 3aHgTHﬂX’
Marepraa acueTHas pabora,
Cobecemoanue, Tecr,
HTtoro 6 DK3aMeH
7 Hudpo-ananoroseie 1 [loaroroska k 4  OIIK-7 Jomamnee 3aganue,
aHAJIOTO-TIU(PPOBEIC MPAKTHYCCKUM 3aHATHSIM, 3ammra oTyera,
npeoOpa3oBaTe. ceMuHapaM Kommonent
BOEBPEMECHHOCTH
[IpopaboTka JIEKITMOHHOTO 1 ;{ OCBPCMEHHOCTH,
Marepuana OHCIICKT
CaMOTIOATOTOBKH,
Hroro 5 KonTposnbHas pabora,
Ornpoc Ha 3aHATHSIX,
CobecenoBanue, Tecr,
OK3amMeH
8 IlepcniektuBel pa3Butust IloaroroBka k 2  OIIK-7 3amura otuyera, Koncnekr
CXEMOTEXHHKH. MPAKTHYCCKUM 3aHATHSM, CaMomoATroTOBKH, Ompoc
ceMUuHapaMm HA 3aHATHUSAX,
BaHue, TecT.
[TpopaboTka JTEKITMOHHOTO 1 go6ece)10 aHue, 1ect,
Marepuana K3aMeH
Hroro 3
Hroro 3a cemectp 47
IToaroToBka K dK3aMeHY 36 OK3aMeH
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10. KypcoBas padora
ConepxaHue KypcoBOM paOoOThl (IIpOEKTa), TPYAOEMKOCTb M (OpPMHUpYEMbIe KOMIIETECHIIHH
npeactarieHsl B Tabmmre 10.1.
Tabmua 10. 1 — Conepkanue KypcoBod paOOTHI (MPOEKTa), TPYAOEMKOCTh U (OPMHUpPYEMbIE
KOMITETEHIIUU

Coneprkanue KypcoBor pabOThI

(gac.) TpymoeMKoCTh
KoMreTeHIun dopmupyembie

5 cemectp

KypcoBoil mpOoeKT MOCBSIIEH IPOEKTUPOBAHUIO aHAJIOTOBOTO 9 OIIK-7
6ectpanchopmaroproro ycuiurens momHocta (BTYM). B
KypCOBOM IIPOEKTE pa3padaThIBaeTCsl CXeMa MHOTOKACKaTHOTO
YCWJIMTEJI Ha OCHOBE MHIMBUIYAJIbHOIO TEXHUYECKOTO 3a/1aHUS
(T3). st BEIIOSTHEHUSI KYPCOBOTO MPOEKTA B CPOK HEOOXOAUMO
MPUIEPKUBATHCS ONPENIEICHHOTO TpaduKa U KOHTPOJIBHBIX TOUYEK,
KOTOPBIMH IIPETYCMOTPEHBI 0053aTENIbHBIE AYIUTOPHBIE 3aHITUS U
KOHCYJIbTallUU B 00beMe 9 4acoB ¢ OTUETHOCTHIO MEpes
npenogaBaresieM. OCHOBHBIE ATambl B 3TOM rpaduke: 1) ananus T3,
0030p nUTEpaTyphl, MOUCK aHATOTOB U MX u3yueHue (1 4.);2)
BBIOOpP, 000CHOBaHME U pacdeT CTpyKTypHO# cxembl BTYM n
dbopmynupoBka TpeboBaHMIA K OTIEIbHBIM KackagaMm (1 4.);3)
000CHOBAHHBII BBIOOP aKTUBHBIX 3JIEMEHTOB (MHTErPaJIbHBIX
MHUKPOCXEM, MOJIEBBIX U OUIOJIPHBIX TPAH3UCTOPOB) C YUETOM
orpannueHuit T3 Ha Bua MmoHTaxa (1 4.);4) cocraBieHue
npuHnunuanbHoi cxeMbl BTYM (1 gaca);5) pacdyeT BBIXOIHOTO
kackana (1 4.);6) pacder npeaBapUTEIBHOTO U TPOMEKYTOUHBIX
KackasioB (1 4.);7) anexkTpuyecKuil pacyeT napaMeTpoB Bcex
AKTUBHBIX U MACCUBHBIX ANIEKTpopaaro-sneMeHToB (1 4.);8) BeiOOp
1 000CHOBaHUE MCTOYHUKA BTOPUYHOTO ueKTpornuTanus (1 4.);9)
oopMiIeHHE TTOSICHUTENBHOM 3aITUCKHU U TpapuecKoi 4acTH
KypcoBoro mpoekTa (14.).Ha npoexktupoBanue bBTYM B pamkax
KypCOBOTO ITpoeKkTa oTBoAUTCS 10 yacoB caMOCTOSATENbHON PabOThI
CTYJIEHTOB:- pa3pa0oTKa TeXHHUUeCcKuX TpeboBanuii (1 yaca);-
pa3paboTKa CTpYKTYpHOH U (PyHKIIMOHAIBHOM cxeMsl (1 vaca.);-
pa3paboTKa 3JIeKTpUUECKON MPUHIMITUAIBLHON cXeMbl (2 yaca.);-
pacyeT mapamMeTpoB IEMEHTOB MPUHITUITHAIBEHON CXEMBI (2
4acoB. );- BIOOp TUIOB U HOMUHAOB AnieMeHToB BTYM (1 uaca.);-
Moznenuposanre bTYM u BHeceHre U3MEHEHUH I10 pe3ysbraraM
MonenupoBanus (3 gaca.).

Hroro 3a cemectp 9

10.1 TembI KypcoBBIX padoT
[TpumepHas TemMaTuka KypCcoBBIX paboT (IPOEKTOB):

- KprOBOfI MMPOCKT IMOCBAIICH MPOCKTUPOBAHHUIO AHAJIOTOBOTO 6CCTpaHC(I)OpMaT0pHOFO
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yeunurenss MmomHoctd (BTYM). B KypcoBoM mpoekre pa3pabarblBaeTCsi cXeMa MHOTOKacKaJIHOTO
YCUJIMTENS Ha OCHOBE MHAMBUAYyalbHOro TexHuueckoro 3amanus (T3). McxonHele naHHble (BapuaHTHI
3aganus) g pacuetra BTYM mnpencrasnens! B Tabnuie. Homep Bapuanta MomHOCTh B Harpyske, BT

Conporusnienre Harpy3ku,Om

Hwxnsst pabouast dvacrtoTa,

['m Bepxusst pabouas dyactora, I

Koadpdunment rapmonnk, % Kodrdhdunnent Henuuednsix uckaxenui, % *1 20 2 10 15000 0.01 0.05* *2
30 4 20 16000 0.03 0.07* *3 40 6 30 17000 0.05 0.1* *4 50 8 40 18000 0.07 0.2* *5 60 10 50 19000 0.1
0.3* *6 70 12 60 20000 0.15 0.4* *7 80 14 70 22000 0.2 0.5* *8 90 16 80 25000 0.3 0.6* *9 30 6 40

19000 0.01 0.5*

11. PeiiTuHroBas cucremMa AJISl OHEHKH YCII€BAEMOCTHU CTYICHTOB

Tabnuna 11.1 — baabHbIC ONEHKH IJIs1 2JIEMEHTOB KOHTPOJIS

11.1. BaajbHble OLEHKHU 1JIS1 3J1eMEeHTOB KOHTPOJISI

N . MakcuMalibHbIN
N MaxkcuManbHbII MaxkcuManbHbII
DneMeHThI Y4eOHOM OaJ 3a repuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nmepuon
JESITETbHOCTH mexay 2KT u na ceMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
5 cemectp
JuddepeHnnpoBaHHBIT 2 2 2 6
3a4er
JlomalHee 3a/1aHue 6
3aimuTa KypcoBbIX
POEKTOB (padoT)
3amuTa oTUeTa 1 1 1
KomnoneHT 1 1 1
CBOCBPEMEHHOCTH
Koncnekr 1 1 1 3
CaMOIIOITOTOBKHU
Kontponbsnas pabora
Ormpoc Ha 3aHATUAX
OTtyeT no KypcoBou 1 1 1 3
pabore
Otuer o maboparopHoii 2 2 2 6
pabore
OT4er no npaxkTHKe 1 1 1 3
PacueTnas pabora 2 2 2 6
CobecenoBanue 2 2 2 6
Tect 2 2 3 7
Hrtoro makcumym 3a 23 23 24 70
nepuos
OK3aMeH 30
Hapacrarommm ntorom 23 46 70 100
11.2. Ilepecyer 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0amIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH TIpe/ICTaBIeH B Tabmuie 11.2.
Tabnuna 11. 2 — Ilepecuer 6aII0B B OIIEHKH 32 KOHTPOJIBHBIE TOUKH
banibel Ha 1aTy KOHTPOIBHON TOUYKHU Ornenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5)
13
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Ot 70% 1o 89% ot makcuMaabHO# cymMmMbl 6aiioB Ha aaty KT

Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OansioB Ha nary KT

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyetr cymMMbl 02/1J10B B TPAAUIIHOHHYI0 H MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl 0aioB B TPAJUIMOHHYIO H MEXIYHAPOIHYIO OICHKY IPEACTaBIeH B Talbnuie
11.3.

Tabmuma 11. 3 — [Tepecyer cymmbl 6aJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
Wrorosasi cymma 6aiios,

Ouenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85-89 B (ouens xopoio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 69 D (ynoBieTBOpUTENBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (H0CpeicTaeiio)
2 (HeynOBIIETBOPHTEIHHO) (HE Hwuxe 60 6ammoB F (meynoBneTBopHUTENbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE o0ecTiedeHHe TUCHMILTUHBI

12.1. OcHoBHasi auTeparypa

1. Cxemorexnuka. Yacts 3: Yuebnoe nmocobue / Ozepkun /. B. - 2012. 154 c. [DnaeKTpOHHBIN
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1205, cBOOOIHBIH.

2. CxeMo- W CHCTEMOTEXHHUKa JJICKTPOHHBIX cpencTB [Tekcr]| : ydeOHOoe mocobue / A. A.
[[ubaes ; peu.: b. JI. Arpanosuu, B. ®@. Cusepues ; MunuctepcTBo oOpa3oBanusi U Hayku Poccuiickoi
@enepannn, TOMCKHMI TOCYyAapCTBEHHBIM YHHUBEPCHUTET CHCTEM YIIPABICHHS WM PATHONIEKTPOHUKHU
(Tomck). - Tomck : Dnb Kontent, 2014. - 190 c. (manuyue B 6ubnuoreke TYCVYP - 1 3k3.)

3. CxemotexHuka IUPPOBBIX ycTpoicTB [Tekcr]| : ydueOHOoe mocobme / B. A. Ilorexun ;
MunucrepcTBo obOpa3zoBaHuss U Hayku Poccuiickoit ®enepaunu, ToMmMckuil rocygapcTBEHHBIH
YHUBEPCUTET CHCTeM yrpaBieHus u paauodiekTponuku (Tomck). - Tomck : M3nmarensctBo TYCVYPa,
2015. - 501 ¢ (manuuue B 6udmmuoreke TYCVYP - 20 5k3.)

12.2. lonoiHuTeAbHAS JUTEpPaTypa
1. TlaBnoB B. H. CxemMoTexHMKa aHAJIOTOBBIX JIEKTPOHHBIX YCTPOUCTB : ydyeOHOE 1mocodue st
By30B / - M. : Akagemus, 2008. — 287¢ (manuuue B 6ubnuoreke TYCVYP - 26 5k3.)
2. MHckyccrBo cxemorexHukd : B 3 T.: [lep. ¢ anrn / I1. Xoposwu, Y. Xumn ; nep. b. H. bponun [u
ap.]. - 4-e uzz., nepepad. u gon. - M. : Mup, 1993 - . - ISSN 5-03-002336-4. T. 2. - M. : Mup, 1993. - 371
c. (manmmuue B oubmmoreke TYCVYP - 22 5k3.)

12.3. Y4eOHO-MeTOAMYEeCKOE TOCO0He ¥ POrpaMMHOe o0ecreyeHue

1. CxeMoTexHUKa D3JIEKTPOHHBIX CpeACTB: MeTonuyeckue YyKa3aHus [0 OpraHu3aluu
camocTosaTeNnbHON paboTel ctynenToB / MacanoB E. B., Ozepxun J[. B. - 2012. 20 c. [DaexTpoHHBIN
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1476, cBOOOIHBIHA.

2. CXeMOTEeXHHMKa OIEKTPOHHBIX cpeacTB (CxemorexHuka): Meromudeckoe mocodue 1o
KypcoBoMy npoekTupoBanuto / Kymuanu A. I1. - 2012. 43 c¢. [DnektpoHHsbIii pecypc] - Pexxum gocrtyma:
http://edu.tusur.ru/publications/1197, cBoGoIHBII.

3. CXeMOTexHHMKa KOMITBIOTEPHBIX TexHOJorui: KommbroTepHBbIN 1a0opaTopHBI MPAKTUKYM /
Ozepkun JI. B. - 2012. 190 c. [OnexkrponHsli pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/1203, cBOOOHBII.

4. CxeMOTeXHUKa aHAJIOTOBBIX JJIEKTPOHHBIX yCTpoicTB: JlabopaTopHbIf MHpakTHKYyM /
[laperuna  JI. M. - 2012. 63 c¢. [OnekrpoHHbII pecypc] - Pexum  gocryma:
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http://edu.tusur.ru/publications/754, cBOOOAHBIHA.

5. (CxemMOTexXHHWKAa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB: YUEeOHO-METOAUYECKOE IMocooue /
[laperuna  JI. M. - 2012. 87 c¢. [OnekrpoHHbIi  pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/755, cBOOOAHBIA.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO CIIPABOYHbIE U MIOUCKOBbIE CHCTEMbI
1. JIns BBIMOMHEHHS NPAKTHUYECKUX 3aHATUH M KypCOBOTO NPOEKTa HEOOXOAMMO CIIEAyoIee
IIpOrpaMMHO€E 0OecrieueHHe:

2. - nporpammubiii komruiekc MathCAD 14 ans aBTOMaru3alyy pacyeToB NPU BBINOJHEHUU
KypCOBOTO ITPOEKTa U J1a00paTopHbIX padoT;
3. - mporpamMHbIid KoMIuieke MicroCAP 9 s MomenupoBaHHs SJIEKTPHUUYECKUX CXEM IpH

BBITTOJTHEHUH KyPCOBOT'O MPOEKTa U J1Ja0OpaTOpHBIX padoT;
4. - makeTr mpUKIagHBIX porpamm «Microsoft Office 2010».
5. - pecypcsl Internet: Google, Yandex.

13. MarepuajbHO-TeXHHYeCKOe o0ecrniedeHHe JUCHUIINHBI

HeoOxonumoe mnporpaMmMHOEe M MarepHallbHO - TEXHHUYECKOoe oOecredyeHue [isi OCBOCHHUS
JTUCIUILTAHBI UIMEETCSI Ha KOMIIBIOTEPHOM 000PYIOBaHUH B Y4eOHOI J1aOopaTOpry aBTOMAaTU3UPOBAHHOTO
npoektupoBanus kadeapsl KUIIP (ayn. 403 ri.x.) u komnbroTepHoM Kiiacce (aya. 302 mi.k.).

VYuebHast nmabopaTopusi  aBTOMATH3MPOBAHHOTO  mpoekTupoBanus kKadeaper KUIIP  u
KoMmIbtoTepHBIN Kitacc BkiItodeHbl B ceTb INTERNET, ocHamiensl 20 COBpeMEHHBIMU KOMIIBIOTEPAMH,
mynbTEMeIHHBIM TipoekTropoM TOSHIBA TDP-T350, mupokohopMaTHBIM IIa3MEHHBIM TEJIEBH30POM
PS-50C7HR, 4to mO3BOJSET KAYeCTBEHHO [OHOCUTH CTYAEHTaM HEOOXOAMMYIO0 HH(}OpMaIU0 10
JTUCLUIINHE.

14. ®oH OLIEHOYHBIX CPEIACTB
®DoH/T OIIEHOYHBIX CPEACTB MPHUBEICH B MPUIOKEHUH 1.

15. MeTonnuyeckue peKOMEHIAIUM M0 OPTraHU3AI MU U3yYeHU s U CHUTITHHbI
bes pexomenpanuii.
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHust

«TOMCKUM T'OCYIAPCTBEHHbBIN 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 IJIEKTPOHHLIX CPEACTB

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar

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

CpelacTB

Hamnpasiennocts (npoduin): IipoeKTHpPOBaHNE H TEXHOJIOTHS PAHOYIEKTPOHHBIX CPEICTB
KoncrpynpoBanue u TeXHOJIOTHSI HAHO3JIEKTPOHHBIX CPeCTB
TexHoJI0OTHSI PAIN03JIEKTPOHHBIX CPEICTB

®opma 00yueHus: oUHast
@axkynereT: PK®, PainokoHCcTpyKTOPCKHi PaKyabTeT
Kadenpa: KUIIP, Kadenpa koHCcTpyupOBaHUs U MPOU3BOACTBA PAJHOANINIAPATYPbI
Kype: 3
Cemectp: 5
VYueOnsIii mian Haoopa 2015 roga
Pa3paborunku:
— crapmmii npenogasarens kad. KUITP Konnakos A. K.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOJOB X MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOYHOHN aTTECTAIIUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
OIIK-7 CIOCOOHOCTh YYUTHIBATh COBPEMEHHBIE Jomxken 3HaTb: OCHOBBI CXEMOTEXHUKH
TEHJCHIIUU Pa3BUTUS IIEKTPOHUKH, AJIEKTPOHHBIX YCTPOMCTB U CUCTEM;
M3MEPUTENIbHOM U BBIUUCIUTENbHOM TEXHUKH,  SKBUBAJICHTHBIE CXEMbI; OOpaTHYIO CBSI3b U
UH(POPMAITMOHHBIX TEXHOJIOTUI B CBOCH €€ BJIMSHUE Ha [10Ka3aTeNn U
npodeccHOHAIbHON 1eATeNbHOCTH XapaKTEePUCTUKHU aHAJIOTOBBIX YCTPOICTB;

o0ecriedeHre 1 CTaOUITN3AIHIO PeKUMa
paboThl TPAH3UCTOPOB MO MTOCTOSHHOMY
TOKY; YCUITUTEIbHBIC KAaCKaIbl,
OTepallMOHHbIE YCUIIUTENH; akTHuBHBIe RC-
(UIBTPBI; TEHEPATOPHI IEKTPUUECKUX
CUTHAJIOB; MCTOJIb30BaHuEe DBM npu
MPOCKTHUPOBAHUU aHATIOTOBBIX U
1M(POBBIX YCTPOICTB; OCHOBBI IU(PPOBOY
CXEMOTEXHHUKH; OCHOBHBIC IU(PPOBBIC
YCTPOICTBA: TPUITEPHI, CYCTUUKH,
JIOTUYECKHUE YCTPOICTBA, PETUCTPHI,
OCHOBBI CHCTEMOTEXHUKHU
PaaNOATIEKTPOHHBIX YCTPONCTB U CUCTEM
npuéma, epeadd u 00padoTKH
uH(popMaIuu; GU3NICCKYIO CYITHOCTh
MIPOLIECCOB, MPOUCXOASAIINX B Kackaiax v
TpakTax nmpeoOpa3oBaHus U 00pabOTKU
CUTHAJIOB B HH(POPMALIMOHHBIX
YCTPOICTBAaX U CHCTEMaX CBSI3U B 1IEJIOM;
JomxkeH ymeTh: BoiOupaTh onTUMAaIbHEIE C
TOUKH 3PEHUS PEIICHUSI TOCTABICHHON
3aJ1aud THUTIOBBIE CXEMOTEXHUYECKHE
pelieHus i pean3aly AEeKTPOHHbBIX
YCTPOICTB; ONTUMU3UPOBATH CTPYKTYPY
MTOCTPOCHUS U XapaKTEPUCTUKU
(Toka3arenu) AMEKTPOHHBIX CPEICTB
00paboTKu nHpOpMaIINH; ;

Homxen Bnaaers: HaBbikamu
CXEMOTEXHHUYECKOTO KOMITbIOTEPHOTO
MOJISTUPOBAHUS KaCKaIOB U Y3JIOB
AQHAJTOTOBBIX M MH(PPOBBIX EKTPOHHBIX
YCTPOMCTB.

OO0ure xapakTepUCTUKU TMOKa3aTeied M KPUTEPHEB OLIEHMBaHMs KOMIETEHIM Ha BCeX 3Tamax
MIpUBE/IEHBI B TabnuIe 2.
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Tabnuma 2 — O0mue XapakTepUCTHKH MOKa3aTeIe 1 KpUTEpUEB OLIEHUBAHUSI KOMIIETEHIIUI 10 dTanam

Tlokazarenu u
KpUTEpUU

3Harb

YMmern

Bnanets

OTnu4HO (BBICOKHI
YPOBEHD)

O6manaer hakTHIECKUMHU
U TEOPETHUCCKUMHU
3HAHUSMH B IIpeenax
U3y4aeMoi obiactu ¢
MTOHMMaHHUEM TPaHUI]
HpI/IMeHI/IMOCTI/I

O0Onamaer Qrama3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTUSA
TBOPUYECKUX PELICHUH,
abcTparupoBaHus
npoOiemM

KonTpomupyet padory,
MPOBOJIUT OLICHKY;
COBEPIICHCTBYET JICHCTBHSI
paboTsI

Xoporiro (6a30BbIi

3Haet (akThbl, IPUHIIHIIDI,

O6nagaeT quana3oHoOM

BepeT OTBETCTBEHHOCTSH 3a

YPOBEHD) IpoIIecChl, o0mme IIPAKTUYECKUX YMEHUH, 3aBepIICHUE 33/]1a4 B
HOHATUSA B MpeJienax TpeOyeMbIX I PELICHUs]  UCCIIEeI0BAHUH,
u3y4aeMoil obiactu OTIpeJIeJIEHHBIX MPO0JIeM B  TPUCTIOCAOIMBAET CBOE
00JIaCTH HUCCIIEA0BAHMS HOBEJICHUE K
00CTOSTENTLCTBAM B
perieHuu npoodiieM
VnosnersoputensH OOnagaer 6a30BbIMU OO6nanaeT OCHOBHBIMU Pabotaer npu npssmom
0 (IOpOroBbIf O0LIMMU 3HAHUSIMU YMEHUSIMH, TPeOyeMbIMH  HAOIIOCHUN
YPOBEHbB) JUISL BBITTOJIHEHUSI TPOCTBIX
3ana4
2 Peasn3zanus KOMIeTEHIMIA
2.1 Komnerenuus OIIK-7
OIIK-7: cmocoOHOCTH  yYUTHIBATH COBPEMEHHBIC TCHICHIIMHM PAa3BUTHA  DJIEKTPOHHKH,
U3MEPUTENIBHOW M BBIYMCIMTENBHOM  TEXHUKH, HMH(DOPMAIMOHHBIX  TEXHOJOTMH B  CBOEH

npodecCHOHATBHOM IeITeTHbHOCTH.

Juist hopMHUpPOBaHUST KOMIIETEHIIMH HEOOXOAUMO OCYIIECTBUTH PsiJl 3TANOB. JTarbl (POPMUPOBAHUS
KOMIICTCHIHUHU, MNPHUMCHACMBIC JII 3TOIO BHIABI 3aHSTUN U HCIIOJIB3YEMBIC CpCACTBA OLCHHWBAHUA
[peICTaBICHbI B TabIuUIE 3.
Ta6muna 3 — Dtansl GopMUPOBaHUS KOMITETECHITMH U UCIIOIL3YEeMbIE CPEICTBA OIICHUBAHUS

MaTeMaTH4ecKoro aHaJIn3a
IEKTPHUYCCKHUX CXEM; -
NPUHIATBL 1EHCTBUS
OJICKTPOHHBLIX Y3JI0B U
npubOpPOB; - CXEMO- U
CUCTEMOTCXHHUKY
SIIEKTPOHHBIX CPEIICTB; -
COBPEMEHHYO
AIIEMEHTHYIO 0a3y
OJICKTPOHHBIX CPCIACTB U
TEHJICHLIUH €€ Pa3BUTHUS; -
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CocraB 3HaThL YMeThb Bnanets

Coneprxanue OcHoBHbIe coBpeMeHHbIe  [IpUMeHSTh METOBI CoBpeMeHHBIMUI

3TaIlOB TCHIACHIINN paSBI/ITI/IH pacqua nu HpI/IHI/IMaTI) HpOl’”paMMHBIMI/I
CXEMO- U CUCTEMOTEXHUKU CXEMHBIE PEIlIeHuUs CpeICTBaMH MPHU
paI[I/IOBJ'IeKTpOHHI)IX OCHOBHBIX CXEMOTCXHHNYCCKOM
CPEICTB; - TEHICHIINH (GYHKIMOHATBHBIX Y3JI0B  MOJAEIUPOBAHUU y3II0B
pa3BUTHA JIEKTPOHUKH, Paaro3IEKTPOHHON DIIEKTPOHHBIX CPENCTB; -
U3MEPUTENHLHON U anmaparypsl; - rpaMOTHO O(hOPMIATH
BLI‘IHCHHTGHBHOﬁ HUCITIOJIB30BAThH CXCMOTCXHI/I'-ICCKYI-O
TEXHHKH; - TPOTPaMMHBIE  CTaHAApPTHBIC PEIICHUS JIOKYMEHTAIINIO Ha
CpencTBa CXeMO- U MIPOCKTHPYEMBIC U3ICITHS

CUCTEMOTEXHUYECKUX
3a]1a4; -BBIIOJIHATH
MaTeMaTH4eCcKoe
MOZIETTUPOBaHHE
AIIEKTPOHHBIX YCTPOUCTB C
LEJIbI0 ONITUMU3ALUMU X
[1apaMEeTPOB; - BBIIOIHATD
pacyeTsl U BRIOMpaTh
PEXKHUMBI 2JIEMEHTOB
aHaJIoroBoi u nuppoBoit
CXEMOTEXHUKH; -

POC. -- camocTosTenbHOI
paboToii ¢ muTepaTypoit
M0 CXEMOTEXHUKE
COBPEMEHHOM
PanoOdIIEKTPOHHOM
anmaparypel; -
COBPEMEHHBIMH
MpOrpaMMHBIMU
CpeICTBaMH pacyera
PEXKUMOB
(GYHKIMOHATBHBIX Y3JIOB
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Buner 3ansatuii

TEXHUYECKHE
XapaKTePUCTUKU U
SKOHOMHUYECKHE
NIOKa3aTenu
OTE€YECTBEHHBIX U
3apyOeKHBIX 00pa3IoB
PazrodIEKTPOHHBIX
YCTPOWCTB; - IapaMeTphl U
XapaKTePUCTUKH
AHAJIOTOBBIX YCTPOMCTB; -
MPUHIIMITBI TOCTPOCHUS U
(GYHKIIMOHUPOBAHUS
TUTIOBBIX YCHUJIMTEIbHBIX

3BCHBCB, - TUIIbI 06paTHBIX

CBsI3el U UX IPUMEHEHHUE;
- 0a30BbIE CXEMHBIE
KOHUTYypaIuu
AHAJIOTOBBIX
UHTErpajbHbIX CXEM; -
OlepalOHHbIE
YCUJIMTENH; - YCTPOHCTBa
JIMHENHOTO U
HEJIMHEHHOTO
(YHKIIMOHAIBHOTO
npeoOpa3oBaHus
CUTHAJIOB; - padoTy
aHaJIOTOBBIX TPAKTOB IIPU
CUTHAJIAX Pa3Iu4HOU
UHTEHCUBHOCTH; -
0COOEHHOCTHU MTOCTPOEHUS
YCTPOWCTB
HIMPOKOIIOJIOCHOTO
YCHJICHUS

e llHTEepakTUBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTepakTuBHBIE
JIEKINH;

e [IpakTnueckue
3aHSTHS,

e JlaGopartopHble
3aHATHS,

o Jlekumuu;

e CamocrosiTeNbHas
pabora;

e JloaroTroBka K
9K3aMEHY;

e KoHTpoub
CaMOCTOATEIILHOU
paboTh! (KypcoBoi
MIPOEKT / KypcoBast
pabora);

HCIIOJIb30BAaTh
JIOCTUKECHUS
nH(pOpMAITMOHHBIX
TEXHOJIOTHI B 007acTH
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
KOMIBIOTEPHBIE CHCTEMBI
¥ TTaKeThI IPUKIIATHBIX
3a1ad s
HPOEKTUPOBAHUS U
UCCIICIOBAaHUS
SJIEKTPOHHBIX YCTPOUCTB

e llHTEepakTHBHBIC
MIPaKTUYECKHUE 3aHATHS;
e lIHTEepaKTHUBHBIE
JIEKINH;

e [IpakTnueckue
3aHSTHS,

e JlaGopatopHsble
3aHATHS,

o Jlekumu;

e CamocrosiTeNbHas
pabora;

e JlonroroBka K
9K3aMEeHY;

e KoHTpoub
CaMOCTOSATEIILHOU
paboTs! (KypcoBoit
MIPOEKT / KypcoBast
pabora);

ANIEKTPOHHOM aIaparypshl;
- METO/IaMH ONITUMM3ALUU
MPOEKTHBIX PEUICHU,
OTBEUAIOIINX LEIIM
(GYHKIIMOHUPOBAaHUS U
obecriedeHus
He0OXOUMBIX
XapaKTePUCTUK
AIIEKTPOHHBIX YCTPOUCTB,
ONPEIETSAIONIUX €T
KauecTBO.

e llHTEepakTUBHBIC
MIPaKTUYECKHUE 3aHATHS;
e JlabGopatopHsble
3aHATHS,

e CamocTosiTenbHas
pabora;

e KoHTpoib
CaMOCTOSATEIIBHOU
paboThI (KypcoBoit
HPOEKT / KypcoBast
pabora);

Hcnons3zyemslie
CpencTBa

e KouTponbHas padora;
e JlomallHee 3aJJaHuE;

e KonrtpomnbHas pabora;
e JlomalHee 3a7aHueE;

e JlomamiHee 3a1aHuc;
e OrtyeT O
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OLICHUBaHUA

e Ortuer no
nmabopaTopHOi padoTe;
e Ormnpoc Ha 3aHATHSIX;
e DK3aMCH;

e Pacuernas pabora;
e KoHCHEKT
CaMOIIO/ITOTOBKH;

o TecT;

e Otuer 110 KypcoBoit
pabore;

o CobOecemoBanue;

e OT4YeT Mo MPaAKTHUKE;
e JluddepeHupoBaHHEI
M 3a4eT;

e DK3aMeEH;

e KypcoBoe
MPOCKTUPOBAHHKE /
Kypcogast pabora;

e Ortyer no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHSIX;
e 3ammra KypcOBbIX
MPOEKTOB (pador);

e DJK3aMecH;

e Pacuernas pabora;
e KoHncnekr
CaMOIIO/ITOTOBKH;

e Tect;

e OT4eT o KypcoBO
pabore;

e CobOecenoBanue;

e OTUeT Mo NPAKTHUKE;
e JlubdepeHInpOBaHHBI
# 3a4eT;

e DJK3aMeCH;

e Kypcooe
MPOEKTHUPOBAHUE /
Kypcosas paborta;

nabopaTtopHoit pabore;
e 3ammTa KypcoBBIX
pOeKTOB (pabdoT);

e DK3aMeEH;

e Pacuernas pabora;
e Otuer 10 KypcoBOii
pabore;

e OTuer No MPaKTHKE;
e JlubdepeHunpoBaHHBI
1 3a4er;

e DK3aMeEH;

e KypcoBoe
MPOEKTUPOBAHUE /
Kypcosas pabora;

q)OpMy.]II/IpOBKa IoKa3areie u KPUTCPUCB OLICHUBAHUA I[aHHOI\/JI KOMIICTCHIIMU IIPUBCACHA B

Tabimue 4.

Tabnuna 4 — [lokazarenu U KpUTEPUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarnax

Cocrasn

(Ohwizei: ()
(BBICOKHUI YPOBEHB)

Xoporio (6a30BbIit
YPOBEHD)

3Harthb

® - QaHAJIM3UPYET CBSZHU
MEXy LETSIMU U
3a7a4aMi COBPEMEHHOM
CXEMOTEXHUKM; -
MPEACTABISIET CIIOCOOBI U
pe3yJIbTaThl PEIICHUS
CIIOXKHBIX 3a7a4
CXEMOTEXHHYECKOTO
MIPOEKTUPOBAHUS
COBPEMEHHBIX U3ACIHI
PDOA; - cienur 3a
TEeHJICHIIUSIMH Pa3BUTHUS
Y 3Ha€T COBPEMEHHOE
COCTOSTHHE CXEMO- 1
CHCTEMOTEXHHUKH PDOA. ;

® - IOHUMAET CBS3U
MEXy LETSIMU U
3a/1a4aMl COBPEMEHHOM
CXEMOTEXHHKH; - HMEET
MPEICTABICHHUE O
criocobax u pe3ynaprarax
pelIeHus CIOKHBIX 3a/1a4
CXEMOTEXHHUECKOTO
MPOEKTUPOBAHUS
COBPEMEHHBIX U3ACIHI
PDA; - 3HaKOM C

YMmeTh

® - CBOOO/IHO IPUMEHSIET
COBPEMEHHBIE
IIpOrpaMMHBbIE
KOMIIJIEKCBI
CXEMOTEXHHUECKOI0
MOJIEITUPOBAHMUS
KOHCTpYKINil POA; -
yYMeEET Mpe/ICTaBIIATh
CXEMHBIE PELLIECHUS B
EKTPOHUKE C
HCIIOJIb30BaHUEM CPENICTB
KOMITbIOTEpHOM rpaduky;
- CaMOCTOATEIBHO
BBITIOJHSIET pacyeThl
OTIENIBbHBIX y3110B POA 1
JIeNIaeT OLICHKY
MIPUHATHIX PEIICHUM. ;

® - CaMOCTOSITENIBHO
MIPUMEHSIET COBPEMEHHBIE
IIPOrpaMMHBIE
KOMITJIEKCHI ITPH
MOJIEITMPOBAHUH
KOHCTpYKIMil POA; -
yYMEET HaXOIUTh
CXEMOTEXHHUYECKHE
pelIeHns npu
MIPOEKTUPOBAHUU
KOHCTpyKImii POA ¢

Bnaners

e - crioco0eH
OCYIICCTBIIATH OOMEH
MPOEKTHOU
uH(pOpMAIUECH CXEMHBIX
pelleHni B Pa3INYHBIX
(dhopmarax; - cBOOOIHO
BJIaJIeeT pa3HbBIMU
crocobamu
MPEICTaBICHUS CXEMHBIX
1 KOHCTPYKTOPCKHX
MPOEKTHBIX pPelIeHul B
rpaduueckoii popme; -
BJIaJI€ET TEXHOJIOTUSIMHU
«0e30yMakHOTOY
MPOEKTUPOBAHUSL. ;

® - BIIaJICET OCHOBaMU
MEXIPOrPaMMHOTO
oOMeHa IPOEKTHOM
CXEMOTEXHUYECKON
uHpopmalueil B
pasnuyuHbIX hopMarax u
IIPOTOKOJIAX; - BIAEET
HEKOTOPBIMH METOJIaMHU
ONITUMH3AIMU CXEMHBIX
pELIEHHUIT; - BIaJEeT
SMIIUPHYECKUMHU
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TEHJICHLIUSMU Pa3BUTUA  HUCIOJIb30BAHUEM CPEICTB IpUEMaMU
U UMEET NPEJICTaBICHNEe  KOMIBIOTEpHOH rpaduku; «06e30ymMakHOTo»
0 COBPEMEHHOM - YM€eT KOPPEKTHO MPOEKTUPOBAHMUS ;
COCTOSIHMH BBINOJIHATH BBIOOD CXEM
CXEMOTEXHHUKHU U ’rieMeHTHOU 6a3sl POA
JIEKTPOHHBIX CPENICTB.; C LIEJIBIO YIYYIIEHHUS
MOTPEOUTENHCKUX
KaueCTB U3JENHUSL. ;
VIIOBJIETBOPUTENILH @ - TaeT OMPEACIICHUSI e - ymeeT paboTarhb ® - BJIaJICCT
0 (TOpOroBeIi nenen u 3a1ad C COBPEMEHHBIMU TEPMHUHOJIOTHEN B
YPOBEHB) COBPEMEHHBIX IIPOrpaMMHBIMH 00JIaCTH CXeMO-
CXEMOTEXHUYECKUX KOMIUIEKCaMU CUCTEMOTEXHHUKE
peleHuii B 00acTu Moznenuposanust POC; - IEKTPOHHBIX CPEICTB; -
paszpabotku PDA; - YMEET MOJIb30BaThCs BJIJICET MPOCTECUILINMU
BOCIIPOM3BOJINT PELLIEHUE  CPECTBAMU HaBbIKaMU
OTJEIbHBIX CXEMHBIX KOMITBIOTEPHOM IpadUKH; CXEMOTEXHHYECKOTO
3aJ1a4 B IIpolecce - YMEET NPECTaBIIATh aHaJIM3a MPOEKTHBIX
npoektupoBanusa POA; -  pesynbrarbl pewennii POC; - Bnaneet
pacrno3HaeT TeHACHLIUN CXEMOTEXHHUECKHUX HaBBIKOM IOATOTOBKU
pa3BUTHUA U pa3dUpaeTcsl = pelIeHUN COBPEMEHHOM CXEMOTEXHUYECKUX
B COBPEMEHHOM anmnaparypsl.; JIOKYMEHTOB B
CXEMOTEXHHKE. ; 3JIEKTPOHHOM BU/IE;

3 TunoBble KOHTPOJILHBbIE 3aJaHUS
st peanuzanii BBIICTIEPEUUCIICHHBIX 3a/1a4 OOY4YEeHHS! MCIOJB3YIOTCS TUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WM WHbIE MaTepuaibl, HEOOXOIUMBIE IJI OLICHKH 3HAHWUW, YMEHHI, HABBIKOB M (WJIM) OMBITA
JCSATCIILHOCTH, XapaKTePU3YIOIIUX JTarbl (POPMHUPOBAHUS KOMIICTCHIIMM B TIPOIECCE OCBOCHUS
00pa3oBaTeIbHON IPOrPaMMBI, B CJIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONOATOTOBKY

— 1. Kakue tuner nuonoB Bel 3naere? 2. B yem 3akiitouaeTcsi IPUHIUI ACUCTBUS OUIIONSPHOTO
tpansucropa? 3. Kakue pexumpl paboTsl OumnossipHoro Tpansucropa Bbel 3maere? 4. Kakue BOIBT-
aMIIepHbIe XapaKTePUCTUKU OUIOJSPHBIX TpaH3ucTOpoB Brl 3Haere? M300pa3ute ux rpaduxu. 5. Kakue
CYILIECTBYIOT BO3MOXHBIE CXEMBbl BKIIIOUEHHsS] OMIOJSPHBIX TpaH3UCTOpoB? 6. B uem cocrodr ormnmuuus
YCUJIMTENbHBIX BO3MOXKHOCTEH OMIOJISPHBIX TPAH3UCTOPOB B PA3JIMYHBIX CXeMax BKItodeHus? 7. B uem
COCTOMT MPHUHIMII AEHCTBUS IMOJIEBOTO TPAH3UCTOpAa C YHPaBIsAloLUMM p-n mnepexopom? 8. Kakumwu
IIpeuMyIIecTBaMu 00J1aJat0T MOJIEBbIE TPAH3UCTOPHI 110 CPABHEHHIO C OUIONSPHBIMU TpaH3ucTopamu? 9.
YeM 00BsACHUTE IIMPOKOE NMPUMEHEHHE HA MPAKTHKE MOJTYIPOBOJHUKOBBIX JaTUMKOB Temreparypbli? 10.
[Tosicuute mpuHUMI IedcTBUA TpaH3ucTtopa [apaunrrona? 1. Kakue cymecTBYIOT CTPYKTYpHBIE CXEMBI
YCUJIMTENBHBIX YCTpoHcTB? 2. [1o KakuM MpU3HAKaM KJIACCUPHUIIUPYIOTCS YCHIIUTENbHbBIE yCTponcTBa? 3.
Uro Takoe HOpPMUpPOBaHHAs aMIUIMTYAA 4YacTOTHas Xapakrepuctuka? 4. OxapakTepuzyHTe Ha3HAuYCHUS
AJIEMEHTOB CXEMBI YCWJIHTEN ¢ oOmumM smutTepom? 5. Uto Takoe oOparHasi CBsi3zb B ycwmiutene? 6.
VYKa)kKUTe OCHOBHBIE OTIMYUS SMUTTEPHOIO MTOBTOPUTENS OT YCHIIUTENS IO CXEME € OOIIUM 3MUTTEPOM. 7.
HazoBute oOnactu mnpuUMEHEHUs SMUTTEpHOro mnoBropuTens. KakoBo BXOJHOE U BBIXOJHOE
COIIPOTHBIIEHHE SMUTTepHOrO noBroputensa? 8. Kakue Buabl oOparHoit cBa3u Bel 3Haete? 9. IlpuBenute
CXeMbl UICTOUYHUKA TOKa Ha TpaH3ucTtope. Yto Takoe pabouunii quana3oH ucrounuka toka? 10. [Ipusenure
CXEMYy «TOKOBOTO 3€pKajla». YKaKUTE NpeuMyllecTBa JaHHOM cxembl. 1. Kakue Bubl
muddepeHnnanbHbpIx yeunutened Bel 3Haere? 2. [IpuBenurte cxemy auddepeHInaaIbHOro YCHIUTES C
CUMMETPUYHBIM BBIXOAOM. 3. VYKaxuTe CcrnocoObl MojaBleHuss CUHGpA3HOW COCTaBIAOmIEH B
muddepennnansHoM yeunutene. 4. Onpenenure THN OOpaTHOW CBS3M, UCIOJIb3YeMbI B MOBTOPUTENE
HanpspKkeHUs Ha onepanuoHHoM ycunutene (OY). 5. [IpuBeaute cxeMy MHBEPTUPYIOLIETO YCHIINTENS Ha
OV. 6. IIpuBenute cxemy unterparopa Ha OY. 7. Kakue BUJIbl HCTOYHUKOB BTOPUYHOTO 3JIEKTPONUTAHUS
Bbr 3nHaere? 8. IlpuBeaute cxemMy HCTOYHHMKA BTOPHYHOIO 3JIEKTPOIUTAHUS C OJHOIOIYIEPUOIHBIM
BhIIpAMIIEHHEM. 9. VYKaxuTe npeuMyllecTBa HCTOYHHMKA BTOPUYHOIO  AJEKTPONHUTAHUA  C
JBYXITONyNepuoaHbIM BbinpsimiieHueM. 10. KakoBo Ha3HaueHue (UIBTPOB B MCTOYHHMKAX BTOPUYHOIO
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QJICKTPOIIUTAHUA.

3.2 TecToBbIC 3a1aHUA

— 1. Kaknre KOMIOHEHTHI 3JIEKTPOHHBIX YCTPOMCTB OTHOCITCA K MACCUBHBIM ? - MUKPOCXEMBI; -
pe3ucTopsl; - poronuoasl. 2. Ha3oBuTe OCHOBHOM MapaMeTp pe3ucTopa - -pa3Mephl; - Macca; - HOMUHAJL.
3. Ha3zoBuTe OCHOBHOW MapaMmeTp KOHJEHCATopa - pa3MeEpbl; - €MKOCTh; - Macca. 4. B ueM omimuue
PE3UCTOPOB O0OIIEro Ha3HaYeHHs] OT MPEUU3MOHHBIX? - O00bEM 3JEMEHTa; - TOYHOCTh HOMHUHANA,
KperieHue. 5. Uto mpencrasisieT coO0i BOJNbTaMIIEpHAs XapaKTEPUCTUKA p-n mepexoaa’ - 3aBUCUMOCTh
U or I ; - 3aBucumocts U ot t0 ; - 3aBucumocts I ot t0 . 6. Ha3oBure oOmactb mpuUMEHEHHs
MOJYIIPOBOAHUKOBBIX ~CTAaOMIUTPOHOB - CTaOWwiM3anusi TOKa; - CTaOWiM3amus HaNpsOKCHUs; -
cradmwmm3anus t0. 7. Kakoii anmemeHT o6o3Havaercss MapkupoBkoit AJIC304A? -cBeronuon; - poToauos; -
mukpocxema. 8. Pactmmdpyiite mapkupoBky snementa KC433b - mukpocxema; - AMON; - KPEMHHUEBBII
ctabmwmTpoH. 9. Pacmudpyiitre mapkupoBky anementa KT935A - cTaOuIuTpOH; - TPaH3UCTOP MOJICBOM; -
Oounapusblif Tpanzucrop. 10. Pacimdpyiite mapkupoBky snementa KI1102 A - GUnonsipHbIid TpaH3UCTOD; -
nmoyieBo TpaHzuctop; - ¢doromuon. 11. Yrto Takoe onTpoH? - TrajdbBaHUYECKHH JIIEMEHT; -
(OTORIIEKTPOHHBIN MpeoOpa3oBaTeNib CUTHANA;, - TPAH3UCTOPHBIA ycwauTenb. 12. C kakod LENbi0 B
COCTaB aHAJOrOBOTO YCHJIMTENs BKIIIOYAeTCS Ienb OOpaTHOW cBs3u? - yBeluyeHHe Kod(duimenrta
YCUJICHHS; - CTaOWIM3anus pexXuMa; - 3aliuTa oT neperpysku. 13. Yemy paBeH KodpPHUIMEHT yCUICHUS
MHOTOKACKaJIHOTO YCWJIMTENSA? - TMPOU3BEACHUIO KOA(POUIIMEHTOB YCHIIEHUS KacKaJoB, - CyMMe
K09((UIIMEHTOB YCUJICHUSI KacKaJoB; - CPEIHEKBAAPATUYHOMY 3HAYCHUIO KOI(PPHUIMEHTOB YCHIICHUS
kackaqoB. 14. Ilouemy B kauectBe mepBoro kackaga YIIT Gepercs, kak mpaBuio, nuddepeHIanbHbIi
YCHIINTENb? - YCTPAHUTh CHH(A3HBIC HABOJIKU M MOMEXH; - YIYYIIUTh M30MPATCIHLHOCTh YCHIIUTEIIS, -
yMEHbIIUTH K03 puument ycunenus. 15. CKoIbKO YCTOMYUBBIX COCTOSHUN y MYIIBTUBUOpaTopa? - OIMH;
- 1Ba; - oTcyTcTBYET. 16. KakoB koaPuIeHT nepenays SMUTTEPHOTO MOBTOPUTENISA? - PaBEH €AUHUIIE; -
MEHBIIIE €IWHULbI;, - Oonblle equHHIBL. 17. YmpaBlieHHE MOJIEBBIM TPAH3UCTOPOM OCYIIECTBIISIETCS
BXOJHBIM - TOKOM; - HampsDKCHUEM; - MOIIHOCThIO curHaia. 18. dumbTp HU3KUX 4YaCTOT MPOIMYCKAET -
BBICOKHE YaCTOTHI; - HU3KHE YaCTOTHI; - Y3KYIO MOJIOCY 4acTOT. 19. OUIbTp BHICOKMX YACTOT MOJABISET -
BBICOKHE YaCTOTHI; - Y3KYIO IMOJIOCY YacCTOT; - HU3KUE YacTOThl. 20. YKaXuTe NMPUYUHY BO3HUKHOBEHUS
caMOBO30YX/ICHUS B YCUIIUTEISAX - OONblIasi OTpuiareabHas oOpaTHas CBS3b; - OOJIbIAs MONOKUTEIbHAS
oOpaTHas CBS3b; - OTCYTCTBHE OOPATHOM CBS3H.

3.3 TeMbl JOMALIHUX 3aXaAHUI
— 1. Kakue cymecTBylOT CTPYKTypHbIE CXEMbl YCHIUTENbHBIX ycTpoHcTB? 2. Ilo kakum
IpU3HAKaM KiacCU(UIUPYIOTCA yCHIIUTeNnbHble ycTpoiicTBa? 3. UTO Takoe HOpMHPOBAHHAS aMILIUTYJa
yacToTHas xapaktepuctuka? 4. OxapakTepusyiiTe Ha3HAYECHHS JIEMEHTOB CXEMBbI YCHIIMTEINS C OOUIUM
smutTepom? 5. Uto Takoe obparHas cBs3b B ycuiurene? 6. YKaKUTe€ OCHOBHBIE OTIIMYHS SMUTTEPHOIO
MOBTOPUTENSL OT YCWJIMTEIS MO cxemMe c oOmuMm smurrepoM. 7. HaszoBure 001aCTM HpPUMEHEHUS
SMUTTEPHOTO NMOBTOPUTENSA. KakoBO BXOAHOE U BBIXOJHOE COIIPOTHBIIEHUE YMUTTEPHOTO MTOBTOPUTENA? 8.
Kakue Buabl obparHoit cBsa3u Bel 3Haete? 9. IlpuBeanrte cxembl HCTOYHMKA TOKa Ha TpaH3ucrope. Yto
Takoe pabounii nuamna3oH ucroyHuka Toka? 10. IlpuBenuTe cXeMy «TOKOBOTO 3epKajay. YKaxHuTe
npeumymiecTBa JaHHOM cxembl. 1. Kakume Buabl auddepeHunansHeix ycunutened Bbr 3Haere? 2.
[TpuBeaute cxemy IuddepeHIHaTIbHOIO YCUIUTEIS ¢ CUMMETPUYHBIM BBIXOZOM. 3. YKaXHUTE CHOCOOBI
nonasiieHuss cuH(a3HOM cocraBnsAwme B auddepeHunanibHOM ycunutene. 4. Omnpenenurte THIT
00OpaTHOM CBsI3U, UCIOJB3YEeMbIHl B MOBTOPHUTENE HANpPSIKEHUs Ha omepanuoHHoM ycuiurene (OY). 5.
[IpuBenure cxemy uHBepTHpymomero ycunutens Ha OY. 6. [Ipuenure cxemy unTerparopa Ha OVY. 7.
Kakue BuABI MCTOYHMKOB BTOPUYHOIO MIeKTponuTaHus Bel 3Haere? 8. IlpuBenure cxemy HMCTOYHMKA
BTOPUYHOIO 3JIEKTPOIUTAHUS C OJHOIOJIYIIEPUOIHBIM BBIIpsIMIIEHHEM. 9. VYkaxuTe mnpeumyliecTsa
WCTOYHMKA BTOPUYHOIO DJIEKTPONUTAHUS C JBYXIOJIYNEepHOAHbIM BbiIpsimiieHueM. 10. Kakoso

HazHavYeHue (QUIBTPOB B UCTOYHMKAX BTOPUYHOTO 3JIEKTPOMUTAHUS.

3.4 Bonnpochl Ha coleceoBaHne
— - Knaccudukanusa ycunuTenbHbIX ycTpoicTB. CTpYKTypHasi cxeMa M OCHOBHBIE IOKa3aTelln
YCUWJIMTENBHBIX  yCTPOMCTB. OOpaTHBIE CBA3M B YCWIMTEIBHBIX YCTpocTBaX. (CXEeMOTEXHHKA
pe3ecTUBHBIX ycunuTenel. Pexumbl pabotel ycmureneid. [IMpOKOMONIOCHBIE YCHIMTENH MOITHOCTH.
Pe3onancusie ycmmrenu. - Juddepennuansabie ycumutenn. OnepanioHHbIe YCUITUTENH, UX TTapaMeTPhl
U XapaKTepUCTUKH. YCWiIHTenbHBbIe ycTpoiictBa Ha OVY. Cymmaropsl, nuddepeHIupyommue u
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UHTErpupylomue ycrpoiicrBa. AxktuBHble GuiubTpsl Ha OVY. Kommnaparoper Ha OY. - Knaccudukarus
aBroreHeparopoB. [IpuHuun pa®oTsl aBroreHeparopa. BblcOKOUacTOTHBIE TapMOHUYECKHE I'€HEPaTOpBHI.
ABTOreHepaToppl Ha AaKTUBHBIX OJJIEMEHTaX C BHYTPEHHUM OTPULATEIBHBIM CONPOTHBIICHUEM. -
Hu3kouacTOTHBIE TapMOHMYECKHE T€HEPAaTOpbl. - OJIEMEHTHl TpaKTa pPaguolepelarollnuX YCTPOMCTB.
DneMeHTHl TpakTa paguolpUEMHBIX YCTpoilcTB - Kiaccudukanus, coctaB U OCHOBHBIE HapaMETPHhI
NBOII. Bempsmurtenu. I[IpeoOpa3oBarenu NOCTOSHHOTO HAmNpsOKEHUS B TEPEMEHHOE HANpsDKCHUE.
YerpoiicTBa  cTaOmnM3anuy  HampsDKEHHST MUTAHUA.  YIIPaBIsEMble  BBIIPSIMUTENN. AHAJIOTOBBIE,
IUCKpeTHble U LU(pOBble CUrHaJIbl. Mukpocxembl. OCHOBHBIE IMOHATHS UMIYIbCHOH U 1H(POBOi
ANMEKTPOHUKH. OCHOBHBIE THUIBI IHUQPPOBBIX YCTPOMCTB: JIOTHUECKUE OJIEMEHTHI, CYMMAaTOpHI,
AemudpaTopsl, WUGPATOPbI, MYIBTUIUIEKCOPHI, LU(POBbIE KOMIIAPATOPHI, 3aIIOMHUHAIOLINE YCTPOICTRa,
npeoOpa3oBaTeny KOJOB; TPUITEPhI, CUCTUYMKH, PETHCTPHI). - 3amoMuHaroume ycrpoiicra. Lludpo-
aHaJIOTOBble  IIpeoOpa3oBarenu.  AHajoro-uudposble  npeoOpasoBaresn -  HaHosnekTpoHHKA.
Mukpocxemorexnuka. MynsTumiekcopsl. MukponpoueccopHas CXeMOTEXHHKA.

3.5 TeMbI ONIPOCOB HA 3aHATHAX

— Krnaccudukanus ycuiautenbHbIX ycTpoicTB. CTPyKTypHas cXeMa M OCHOBHBIE I1OKa3aTeld
YCUJIMTENbHBIX ~ YCTpOMCTB. OOpaTHble CBS3M B YCUIUTENBHBIX ycTpoiicTBax. (CXeMOTeXHHKa
PE3UCTUBHBIX ycunuTened. Pexxumbr pabotel ycunmreneil. [LIUpOKOMOIOCHBIE YCHIIMTENH MOIIHOCTH.
Pe3onancHele ycunurenu.

— Juddepennmansapie  ycwmurenud. OnepanMoHHBIE — YCWIIMTENM, HMX  HapaMeTpel U
XapakTepUCTUKHU. YcunuTenbHble ycTpoiictBa Ha OY. Cymmaropsl, auddepeHuupyomuue u
UHTETrpUpyromue ycrpoiictBa. AktuBabie GuibTpbl Ha OY. Kommaparopsr Ha OY.

— Knaccudukanus aBroreneparopoB. [lpwrHimm paboTel aBTOreHEepaTopa. BhICOKOYacTOTHBIE
rapMOHUYECKHE F€HEPATOPHI. ABTOI€HEPATOPHI Ha aKTUBHBIX 3JIEMEHTaX ¢ BHYTPEHHUM OTPHUILATEIbHBIM
conpoTtusieHueM. HU3Kko4acTOTHBIE TApPMOHUYECKHUE T€HEPATOPBI.

— OIIeMEHThl TpakTa paJAuoNepPEeaoOuX YCTPONUCTB. ODJIEMEHThl TpaKTa pPaguoONpPHEMHBIX
YCTPOMCTB

— Kiaccuduxanus, cocraB u ocHoBHbIe napameTpbl UBJII. Bempsmutenu. [IpeoGpazoBarenn
IIOCTOSSHHOTO HANpSHKEHHUsI B IEPEMEHHOE HalpshKeHHE. YCTpPOWCTBAa CTaOMIM3aLUM  HAIPSDKEHUS
MUTAHUS. YIIPABISEMbIE BBIIPIMUTEIH.

— AHaJOroBble, TUCKpETHbIE M IHU(POBbIE CHTHAJIBL. Mukpocxembl. OCHOBHBIE TIOHSATHS
UMIYICHOH W UUGPOBOW 3MEeKTpOHUKU. OCHOBHBIE THUIBI HUQPPOBBIX YCTPOHCTB : JIOTHYECKHE
AIIEMEHTBI, CYMMATOpPHI, JAeHIU(paTopsl, MUGPATOPHI, MYIBTHUILUIEKCOPHI, IHU(GPOBBIE KOMIIAPAaTOPHI,
3alIOMHMHAIOIINE YCTPONWCTBA, MPeoOpa3oBaTeIn KOJI0B; TPUITEPhI, CYETUYNKHU, PETUCTPHI.

— 3anomuHarone ycrpoiictBa. Lludpo-ananorossie mnpeoOpazoBarenu. AHaIOro-1UQppoBbIE
npeobpaszoBaTenu

— HanonnekrpoHnuka. MUKpPOCXEMOTEXHHKA. MynbTUILTIEKCOPBI. MuxkponporeccopHast
CXEMOTEXHHKA.

3.6 Jxk3aMeHallMOHHBbIE BONPOCHI

— buner Nel. Bonpoc Nel. bunonsapssiii Tpansucrop. [lapamerpsl u xapakrepuctuku. Borpoc
Ne2. TlpuuvHbBI BO3HUKHOBEHMSI YAaCTOTHBIX, ()a30BBIX M HEJIMHEWHBIX HCKAXEHUH B YCHIIM-TEIbHBIX
ycrpoiictBax. buner Ne2. Bonpoc Nel. ITomynpoBoauukoBble nuonsl. IlapameTpsl U XapaKT€pUCTHUKH.
Bonpoc Ne2. Veunurenu wmourHocTH. Pexumbl paOGotbl. Ilpumenenume. bumer Ne3. Bompoc Nel.
BonpraMiiepHuble XxapakTepUCTUKH IHOMOB M TpaH3uCTOpoB. Bompoc Ne2. M30uparenbHble yCHIUTENH.
CpoiictBa u xapakrepuctuku. buner Ned. Bonpoc Nel. Cxembl BKIItoUeHHs TpaH3uCTOpoB. Bompoc Ne2.
Bunsl oOpatHbix cBszeit B ycmiutensax. bumer Ne5. Bompoc Nel. Pexumbl paGoTbl OUNOISPHBIX
Tpan3uctopoB. Bonpoc Ne2. Ceeroauoas! u goroaunoas. Haznauenne u mapametpsl. bunetr Ne6. Bompoc
Nel. Veunurens ¢ obmum smutrepoM. CBoiicTBa M Ha3HaueHHe. Bompoc Ne2. Tepmopesuctopsl u
MarHurope3uctopsl. OcHOBHbIe oOmactu mnpumeHeHus. buner Ne7. Bompoc Nel. OmutTtepHbiii
nosroputenb. Bonpoc Ne2. Cxemsl cTrabunu3anuu paboyeil TOUKH TPaH3UCTOPHOTo Kackana. bumer Ne§.
Bomnpoc Nel. Hcrounuku BropuyHOro ssextponuTanus. Bompoc Ne2. Pexwumsl (kiaccel) paboOThI
YCUJIMTENbHBIX KackanoB. OOnactu npumenenus. buner Ne9. Bonpoc Nel. «TokoBoe 3epkano». Cxema.
HocrounctBa B npuMmeHeHuM. Bompoc Ne2. Cxembl craOunuzanuu pabouell TOYKHM TPaH3UCTOPHBIX
kackanoB. buner NelO. Bompoc Nel. OGparHble CBSi3M B YyCHIMTEIBHBIX ycTpoiicTBax. Bompoc Ne2.
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YacToTHBIE U HeNMHEIHbIE UCKakeHUs B ycunutensx. bumer Nell. Bompoc Nel. JTuddepennpanbabiit
ycunurtenb Bompoc Ne2. Kongencaropel. Tumbl, Ha3HaueHHs] U OCHOBHBIE TapaMeTpbl. bumer Nel2.
Bonpoc Nel. CtpykTypHas cxema ONEpallMOHHBIX YCHJIUTENIeH M 00JacTh MX MCHOJIb30BaHUA. Bompoc
No2. AxtuBHBIE W TaccuBHble (QuiIbTpel. CTpykTypa M Xapaktepuctuku. bumer Nel3. Bompoc Nel.
WNuBeprupyromuii  ycunutens Ha OY. Bompoc Ne2 Pesuctopsl. Tumbl, Ha3HauyeHHME M OCHOBHbBIE
napametpsl. buser Nel4. Bonpoc Nel. IToBroputens Hanpsbkenus Ha OY. Bonpoc No2. @opmupoBaHue
UMIYJIBCOB IO JUIMTENBHOCTH. ['eHeparopsl ummmynabcoB. Ilpunnun padotsl. Juarpammbl. bumer NelSs.
Bompoc Nel. Unaterparop Ha OY. Bonpoc Ne2. DnemenTtsl naukanuu. CrnocoObl moakatodeHus. CXxeMpl
ynpasinenus. buner Nel6. Bompoc Nel. I'eneparopsl cunycommansHOU (opmbl. Bompoc Ne2. Tpurrep
[Mmunara. puanun pabotel. Omropsl HanpspkeHus. bumer Nel7. Bompoc Nel. CrpykTypHas cxema
HCTOYHMKOB BTOPUYHOIO 3MeKkTponurtanusa. Bompoc Ne2. Drtambl pacuera yCHIUTENBHBIX KackKaloB Ha
Tpan3ucropax. bumer Nel8.  Bompoc Nel. HMCTOYHHMK  BTOPUYHOIO  AJIEKTPONUTAHUS  C
OJTHOTIONIYTIEpUOAHBIM BbIIpsAMUTeneM. Bompoc Ne2. CTpykTypsl MHOJEBBIX TpaH3UCTOpoB. [IpuHImmn
pabotel. buer Nel9. Bompoc Nel. MmmynscHble reHeparopsl curHainoB. Bompoc Ne2. TloseBwie
Tpan3uctopsl. [lapamerpsl n xapakrepuctuku. buner Ne20. Bonpoc Nel.CtabunuzaTopsl MOCTOSHHOTO
HanpspkeHusi. Borpoc Ne2. [Ipuumubl uckakeHus: (poOHTAa W BEPIIMHBI MPSMOYTOJIBLHOTO HMMITYIbCca Ha
BbIxoJe YHUY.

3.7 TeMbl KOHTPOJIbLHBIX PadoT

— B nmpouecce wu3ydeHHs JAHHOTO Kypca CTYAEHTBI BBINOJIHSAIOT KOHTPOJbHBIE pabOTHI,
CIOCOOCTBYIOIIME JIYYIIEMY YCBOCHMIO mpenmera. KOHTposibHblE pabOThl BKIJIIOYAIOT HECKOJIBKO
BOIIPOCOB, IIPABWJIbHBIE OTBETHl HA KOTOPHIE XapaKTEpPU3yIOT CTENEHb OLEHKU 3HaHUM 10
COOTBETCTBYIOIIMM TeMaM Iporpammbl Kypca. KonTponbhas pabora Nel 1. Kakue tunsl nuonoB Bel
3naete? 2. B dWem 3akiroyaercss MPUHIMI ACUCTBUS OumonspHoro Tpansucropa? 3. Kakue pexuMsl
paboThl GunonsgpHoro Tpansucropa Bel 3Haete? 4. Kakue BoibT-aMIIepHbIE XapaKTEPUCTUKU OUITONIAPHBIX
Tpan3uctopoB Bl 3Haere? M300pasute ux rpaduku. 5. Kakue CymIeCTBYIOT BO3MOMKHBIC CXEMBI
BKJIOUEHUS] OUMOJSIPHBIX TpaH3UCTOpoB? 6. B deM cOCTOAT OTIMYUS YCHWIMTENIBHBIX BO3MOXKHOCTEH
OWIIONISIPHBIX TPAH3UCTOPOB B PA3IMYHBIX CXeMax BKIIOUYEHHUsA? 7. B 4eM COCTOMT MpUHIMIT JACHCTBHS
[IOJIEBOTO TPAaH3MCTOpa C YNpaBIsAOLMM p-n nepexogom? 8. Kakumu mpeumyiiecTBaMu 007a1ar0T
I0JIEBbIE TPAH3UCTOPBI IO CPABHEHMIO C OMMOJSPHBIMHU TpaH3uctopamu? 9. Uem 00BACHUTE LIUPOKOE
IPUMEHEHHE Ha IPAKTUKE IOJYIPOBOJHUKOBBIX AardynkoB Temneparypbl? 10. IloscHute npuHIun
neiicrBust Tpanzucropa Jlapnunrrona? KontponbHas pabora Ne2 1. Kakue cymiecTBYIOT CTpYKTypHBIE
CXEMbl YCWJINTENBHBIX ycTpoiicTB? 2. I[lo kakuM npu3HaKaM KIacCU(UIMPYIOTCS YCUIUTENbHbIE
ycrpoiictBa? 3. UTto Takoe HOpMUpPOBaHHAsl aMIUIMTYAa YacTOTHas xapakrepuctuka? 4. Oxapakrepusyiite
Ha3HAYeHMs D3JIEMEHTOB CXEMbl ycwiuTens ¢ obmum smurtepoM? 5. UTo Takoe oOparHas CBS3b B
yeunutene? 6. YKaKuTe OCHOBHBIE OTINYUS SMUTTEPHOTO MMOBTOPUTENS OT YCHUIIMTENS IO CXEME C O0IIUM
sMuTTepoM. 7. HazoBuTe 001acTH MPUMEHEHUS SMUTTEPHOTO MOBTOpUTENSA. KakoBO BXOAHOE M BBIXOJHOE
COMPOTHUBJIEHUE SMUTTEpHOTO moBToputensi? 8. Kakue Buabsl ooparHoit cs3u Bei 3naere? 9. [IpuBenure
CXEMbI UCTOYHUKA TOKa Ha TpaH3uctope. Uto Takoe pabounii quana3oH ucrouynuka toka? 10. I[TpuBeaure
CXEMY «TOKOBOTO 3epKajay. YKaXHuTe npeumyliecTna JaHHoi cxeMbl. KonTponbHas padota Ne3 1. Kakue
BUAbl JU(depeHnnanbHbIX ycunuTeneil Ber 3naere? 2. IlpuBennte cxemy audQepeHInasbHOro
YCUJIMTEINS ¢ CAMMETPUYHBIM BBIXOJIOM. 3. YKaKuTe CIOCOOBI MO/IaBIeHNusI CHH(pA3HOW COCTABIISIIOIIEH B
middepennnanbHoM yeunurene. 4. Onpenenure TUII 0OpaTHOM CBSI3H, UCIOJB3YEMbIH B MOBTOpPHUTENE
HarpsbKkeHus: Ha oneparmoHHoM ycunutesne (OY). 5. [IpuBeaute cxeMy WHBEPTUPYIOIIETO YCHIIMTEINS Ha
OV. 6. [Ipusenure cxemy unterparopa Ha OVY. 7. Kakue BHJbl HCTOYHUKOB BTOPUYHOIO JIEKTPOIUTAHUS
Bbr 3naere? 8. IlpuBeaute cxemMy HCTOYHMKA BTOPHUYHOTO 3JEKTPONUTAHHS C OJHOIONYIEPUOTHBIM
BBIIpAMIIEHHEM. 9. VKaxkuTe npeuMyllecTBa HMCTOYHHMKA  BTOPUYHOIO  JJIEKTPONMTAHHUA  C
IBYXMOIynepuoaHbM BoimpsimiieHneM. 10. KakoBo HazHaueHue (UIBTPOB B MCTOYHUKAX BTOPHUYHOTO
JIEKTPONUTAHHUS.

3.8 TemaTuka NPpaKTUKHU
— PesuctuBHBIE KackaJbpl YCHUJICHHS TapMOHMYECKHX CHUTHAJoOB. Pe30HaHCHBIE YCHIIUTENH.
[I1poKONOIOCHBIE YCUIIUTETN MOLUTHOCTH.
— Juddepennuanbable Kackaabpl ycuiIeHus: curaanoB OnepaluoHHble YCUIIUTENN CUTHAJIOB
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3.9 Bonpocsl nuddepeHIIMPOBAHHOIO 3a4€Ta

— Bompoc Nel. CtpykTypHas cxema orneparMoHHBIX YCHJINTEIEH U 001acTh MX WCIIOJIB30BAHUS.
Bompoc No2. AxTtuBHble M maccuBHbIe (GuIbTpbl. CTpyKTypa M XapakTepuCTHKUA. Bompoc Ne3.
WNuBeprupyromuii  ycunutens Ha OY. Bompoc Ne4 Pesuctopsl. Tumbl, Ha3Hau€eHUE M OCHOBHBIE
napameTpsl. Bonpoc NeS. IToroputens Hanpskenus Ha OY. Bonpoc Ne6. @opmupoBaHue UMIYILCOB 110
mrenbHocTu. ['eneparopsl ummynbscoB. Ilpunuun pabotel. Juarpammel. Bonpoc Ne7. MHTterparop Ha
OY. Bompoc Ne8. Dnementsr unaukanuu. CrocoObl moakiaroueHus. CxeMmbl ymnpasieHus. Bompoc Ne9.
I'eneparopsl cunycounnanbHoil popmbl. Bonpoc Nel(. Tpurrep Imuara. [Tpunnun paGoTel. DHIOpsI
HanpspkeHusi. Bormpoc Nell. CtpykTypHas cxema MCTOYHHUKOB BTOPUYHOIO 3JeKTpornuTaHus. Bompoc
Nel2. Dranbl pacuera yCUIIUTENBHBIX KacKaZoB Ha TpaH3ucTtopax. Bompoc Nel3. McTrouHuk BTOpUYHOTO
ANIEKTPONUTAHUS C OJHOIOJYNEpUOAHbIM BbIIpsMuresieM. Bompoc Nel4. CrpykTypbl MOJIEBBIX
Tpan3uctopoB. [Ipuanun pabotel. Bompoc Nel5. MmmnynbcHble reneparopsl curaaioB. Bompoc Nel6.
[ToneBwie Tpansuctopsl. Ilapamerpsl U xapakrepuctuku. . Borpoc Nel7.CtaOunu3aTopsl MOCTOSIHHOTO
Hanpspkenusi. Borpoc Nel8. IlpuunHbl uckakeHUs (POHTA W BEPIIMHBI MPSIMOYTOJIBHOTO MMITyJIbCa Ha
Beixone YHY. . Bompoc Nel9. CrpykTypHas cxemMa ONEpallMOHHBIX YCHJIMTENICH M 00JacTh HX
ucnonb3oBanus. Bompoc Ne2(0. AktuBHbIe M maccuBHbIE GWIBTPHL. CTPYKTypa M XapaKTEPHUCTUKU.
Bonpoc Ne21. MuBeptupyrommii ycunurenb Ha OY. Bonpoc Ne22. Pesucropsl. Tumbl, Ha3HaAUCHUE U
ocHOBHbIE napameTpbl. Boripoc Ne23. IToroputens Hanpsbkenus Ha OY. Bonpoc Ne24. @opmupoBanue
UMITYJIbCOB IO JIUTENbHOCTU. [eHeparopsl umnynbcoB. [Ipunuun padotel. J{uarpammel. Bompoc Ne25.
WuTterparop va OY. Bonpoc Ne26. DnemenTts! uaaukanun. Crioco0s! nmoAkmodeHns. CXeMbl yIpaBIeHUsI.
Bompoc Ne27. Teneparopsl cunycoupanbHoit ¢opmbl. Bompoc Ne28. Tpurrep IlImuara. [Tpunnmn
pabotel. Omiopsl HampsokeHus. Bompoc  Ne29.  CrpykrypHas cxema MCTOYHHKOB BTOPHUYHOTO
anekTponutanus. Borpoc Ne30. Dranbl pacuera yCHIMTENbHBIX KackaJoB Ha TpaH3ucTopax. Bompoc
Ne31. McrouHuK BTOPUYHOIO 3JIEKTPONUTAHUS C OAHOIOJYIEPUOAHBIM BbipsMureneM. Bompoc Ne32.
CrpykTypbl MONEBbIX TpaH3UCTOpOB. Ilpunnun paborel. Bompoc Ne33. MmmynbcHBIE TeHEpaTOpHI
curHasnioB. Bompoc Ne34. TloneBwie Tpausuctopel. [lapamerpsl u Xxapakrtepuctuku. . Bormpoc
Ne35.Crabunuzaropsl mocTtossHHOro HampspkeHus. Bompoc Ne36. [lpuumbbl uckakeHust ¢poHTa U
BEPLIMHBI NIPSIMOYTOJIBHOTO UMITylIbCa Ha BeIxone Y HY.

3.10 Tembl pacyeTHbIX padoT

— 1. PaccuuTarh cTabuiImM3aTop MOCTOSHHOTO HANPSDKEHUS Ha BhIXOoHOE HampsbkeHue 30 B £ 1%.
Tok Harpy3ku Mensiercs B quanaszone (0—1) A. HectabunbHocTh BXogHOTo HanpsbkeHus +£15%. /lnanazon
temmneparyp (30-50)°C. 2. CopoektupoBarh crTabmwim3atop Toka. HecTaOMIBHOCTH BXOIHOTO
HanpsokeHus +10%. Crabunusupyemsiii Tok — 0.1 A. TouHocTs — He Xyxke 1% B 1uamna3oHe Temmeparyp
(040)°C. Harpyska — akkymymnsarop HanpspkenuemM 1.5 B. 3. CropoeKTupoBaTh JBYIOJSPHBIM
crabwinzarop HanpsbkeHus (£15 B +1%). Iluranue or cetn nepemenHoro toka 220 B +£15%. Tok
Harpy3ku — 110 200 MA. uanason temmneparyp (20+10)°C. 4. Paccuurtarh cTabUIN3aTOP MOCTOSHHOTO
HanpspKeHus: Ha BbixogHoe HampspkeHue 20 B + 1%. Tok Harpys3ku Mensiercs B auanaszone (0—0.5) A.
HecrabunbpHoCTh BXogHOTO HanpspkeHus +15%. [Juanazon Temmneparyp (30-50)°C. 5. CrnpoekTupoBarh
crabminzarop Toka. HecrabmibHocTh BxogHoro HampsbkeHus +10%. Crabunusupyemsiii Tok — 0.2 A.
Tounocte — He xyxe 1% B aumanazone temmeparyp (0—40)°C. JlnamazoH W3MEHEHUS CONPOTUBIICHUS
Harpy3ku (5-20) Om. 6. PaccunTars cTabninn3arop NOCTOSHHOTO HAMPSKEHUS HA BBIXOHOE HAMpsKEHUE
30 B £ 1%. Tox Harpy3ku mensiercs B quanasone (0—0.3) A. HecraOunbHOCTh BXOIHOTO HampsKEHUS
+15%. Jlnamazon temmeparyp (30-50)°C. 7. ChpoektupoBarh cTabmiu3arop Toka. HectaOuibHOCTB
BxoaHoro HanpspkeHus: +£10%. Crabunuzupyemsiii Tok — 0.5 A. Tounocts — He Xyxe 1% B nuana3zone
temneparyp (0—40)°C. Harpy3ka — napa mocieaoBaTeIbHO BKJIIOYEHHBIX aKKyMYJISATOPOB HalpsHKEHHUEM
1.5 B. 8. CnpoexTupoBarh JBYNOJSpHBIA cTradbminzarop 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 HAmpsDKeHWs Ha BbIxogHoe Hampsbkenue 15 B £ 1%. Tok
Harpy3ku MeHsietcsi B nquana3one (0—-0.1) A. HectaOunbHOCTH BXOMHOTO HampsbkeHus +15%. J{nanazon
temmeparyp (30-50)°C. 10. CnpoekTupoBarh cTaOWIU3aTOp TOKAa. HecTaOMIBLHOCTH BXOIHOTO
Hanpsokenus +10%. Crabunusupyemsiii Tok — 0.4 A. TouHocTb — He Xyxke 1% B nuama3oHe Temreparyp
(0-40)°C. Comporusnenue Harpy3ku mensercs or 1 mgo 10 Om. 11. CrnpoexktupoBarh ABYIOISPHBIH
crabunuzarop HampsokeHus (£5 B +1%). Ilutanme ot cerm mepemenHoro toka 220 B +15%. Tok
Harpy3ku — 10 1 A. Jluanazon temneparyp (20+30)°C. 12. CnpoekTupoBaTh ABYNOISPHBII cTaOUIM3aTOp
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HanpsokeHus (£10 B +1%). [Turanue ot cetn nepemennoro toka 220 B £15%. Tok narpy3ku — po 300
MA. [umanazon Ttemmeparyp (20+£20)°C. 13. Paccumrtarh ycuauTenb MPOMEKYTOYHOM YaCTOTHI
TPaH3UCTOPHOTO paauonpueMHuka. Yacrora mpeobpazoBanusi — 465 xl'u, monoca gactor — +20 xl'm.
N36uparenbHOCTH TI0 OTHOIICHHIO K yacToTe moMexu 1 MI'y ve xyxe 40 n1b. Koadpdunuent ycunenus ue
Hwke 100. Jmanazon paboumx Ttemmeparyp — or Hyns ao 40 °C. 14. Paccuurarb reneparop
rapMoHUYecKuX kosebanuit mis cHsatus AUX. Jluanazon nepectpoiiku yactotel — oT 10 'y mo 100 I
Awmmuntyna BeixogHoro Hanpspkerus — 10 B. Koadduuuent rapmonuk — ve xyxe 1 %. 15. Paccuurars
nosiocoBoit puiteTp (fu = 20 kI'm, fB = 100 xI'm). Kpyrusna xapakTepuCTHKHA Ha TPaHUIIAX ITOJIOCHI
nponyckanust — He Huxke 60 nb/nex. Koapduument nepenaun — 1. Conporusnenue Harpy3ku — 5 kKOm.
16. Paccuntare n30uparenbHbIi ycuiauTenb. Pe3onancHas vactora — 3 kl'1. Ilomoca mpomyckanus Ha
ypoBae 3 n1b — 100 I'u. Koapduuuent ycunenuss — 100. Comporusnenue Harpy3ku — 1 kOm. 17.
Paccunrtarh npelun3HOHHBINA JBYXIOTYNEPHUOAHBIN BBIIPAMUTENHL OJ10Ka 0OpaTHOM CBS3M CTa0MIM3aToOpa
ceTeBoro HampspkeHusl. Amrumtyna HanpsokeHus — 10 B. Iorpemnocts — He Gonee 1%. [uanazon
temneparyp — ot Hyas g0 40 °C. 18. CopoekTupoBaTh aMIUIATYOHBIA AE€TEKTOp. JlMuTeabHOCTH
KOHTPOJIMPYEMbIX UMIYIBCHBIX curHaioB — 100 mxc, ammutyna — 1o 1 B. Ilorpemnocts — He 60mee 1%.
Comnporusnenue Harpy3ku — 1 kOwm. /lnanazon pabounx temmeparyp — 20+10 °C.

3.11 Tembl 1a0opaToOpHBIX padoT
— MHccenenoBanyue MTMHEHHOIO aHAJIOrOBOIO TPAH3UCTOPHOIO YCHIIMTENIBHOIO KacKaia
— MHccnenoBanue GpyHKIMOHAIBHBIX Y3JI0B HA OCHOBE OIEPALMOHHOIO YCUIINTEIS
— MHccnenoBanune LC-aBroreneparopa Mccnenopanue konedarenbHbix LC-KOHTYpOB
— MHccnenoBanue CBA3aHHBIX KOHTYPOB
— IIpoxoxaeHue rapMOHUYECKHX U UMITYJIbCHBIX CUTHAJIOB Yepe3 JINHUIO 33EPIKKH
— MHccnenoBanue CeKTpaabHOIO COCTAaBA EKTPUYECKUX CUTHAIOB

3.12 TeMbI KypCcOBBIX IPOEKTOB (pador)

— KypcoBoii mpoeKT nocasIieH NPOeKTUPOBAHUIO OECTPaHCHOPMATOPHOTO YCUITUTENSA
motuHoctd (BTYM). B kypcoBoMm npoekrte pazpadaTbiBaeTcs cXxeMa MHOTOKACKaIHOTO YCUJIMTEINS Ha
OCHOBE UHAMBHUAYalIbHOTO TexHuueckoro 3ananus (T3). [Ipumep T3 npusenen nuxe. [Ipumep
TEXHUUYECKOT0 3a/1aHusi MuHHcTepcTBO oOpa3oBanus u Hayku Poccuiickoit denepanuu TOMCKUIN
T'OCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM VIIPABJIEHUS U PAJIMOSJIEKTPOHUKN
(TYCYP) Kadenpa korctpyupoBanus u nmpousBoactsa paguoanmnaparypsl (KUIIP) 3AJTAHUE na
KYpPCOBOM MPOEKT 0 AUCHUIUTMHE «CXEMO- U CUCTEMOTEXHUKA MIEKTPOHHBIX cpeicTB» CTyIeHTY:
rpymnmna Mara Bbigaun 3ananus: « » 201 r Tema npoekra:
[IIMPOKOIIOJIOCHBIN YCUJINTEJIL HU3KOM YACTOTHI 1. CocTaB mpoeKTHPYEeMOTro yCTPOiCTBa:
1.1. IlpenBapurensubiil yeunurens: UMC OV 1.2. [Ipomexyrounsiii yeunurens YHY O9; 1.3.
Brixonnoit yeunurens: 1ByxTakTHbll B peskume AB (BT); 1.4. MicTouHMK BTOPUYHOTO 3JIEKTPOIIUTAHUS B
cocTaBe: TpaHcPOpMaTop, BEITPIMUTENb, GUIBTP, cTabunu3arop HanpspkeHus Ha UMC; 1.5. Mcrounuk
anexkTponutanus: cetb 220B (£10%), yactoroit S0I'w; 1.6. icrounnk BxoaHoro curnana: JJC, 10 mB,
conporusnenue 3 kOM; 2. DnekTpuueckue napamerpsl: 2.1. MomHuocts B Harpyske 30 Br;
conpoTuBieHue Harpy3ku 15 Owm; 2.2. J[Inanazon padounx yactot 20 'y — 18 xI'11, Mo ypoBHIO 4aCTOTHBIX
uckaxxenuit 3ab; 2.3. Koaddunment nenunenbIx uckaxxenuii He 6omee 15% 2.4. Jlnana3zon pabounx
temrepatyp ot —30 go +40 0C; 2.5. Tum snemeHTOB: A 00beMHOTO MOHTaXa; 3. Bompochl,
HojIeXKalIe pa3paboTke U MPOeKTHpOoBaHHIo; 3.1. Bei6op, 000CHOBaHME U pacyeT CTPYKTYPHOM CXeMbl
ycTpoiicTa; 3.2. Pacuer cxembl JIeKTpUUECKON MPUHIUTIHAILHOI; 3.3. Be160p 1 000CHOBaHME CXEMBI
anekTpuyeckoil npuHuunuansHoi UBJIT; 3.4. Pacuet napaMeTpoB 31€KTpOpano31eMEHTOB U BHIOOD UX
TANOHOMUHANOB; 3.5. Pacuer KIIJ BeIxomHOTO Kackaaa; 3.6. MonenupoBaHue CXeMbl TPAH3UCTOPHOTO
Kackazaa Ha DOBM; 3.7. PekoMeHaiuu 1o npoeKTUPOBAHHUIO YCTPOHUCTBA B BUJIE COOPOYHOM €AMHUIIBL;
3.8. PexomeHjanium o HaCTpOMKe yCTPONCTBA MPHU €ro U3TOTOBICHUU (U3MEPEHUS): - aMIUTUTYIHOU
XapaKTePUCTUKU U TUHAMUYECKOTO JMAaINa30Ha; - IMana3oHa paboyux 4acToT; - ypoBHA (OHA; -
k03¢ UIMEHTA IITyMa; - MOIITHOCTH B Harpys3ke. 3.9. Pexomengauu mo sKCIuTyataliii YCTPOUCTBA H 110
Tbh; 4. Conepxxanue u opopmuenue 13 u KJI cormacuo tpedoBanusm OC TYCVYP u nactosiiero
3ananus; 5. Conepxkanue rpapudeckoit yactu KII: 5.1. Cxema snextpuueckas cTpykrypHas; 5.2. Cxema
aneKTpuueckas npuHuunuansbHas YHY ¢ ykazaHueMm Ha HEN TMIIOB 1 HOMHUHAJIOB BCEX JIEMEHTOB; 5.3.
Cxema sneKTpudeckasi COeJMHEHUH N3MEepUTENIbHBIX TPUOOPOB U pa3pabOTaHHOTO yCTPOWCTBA AJIs
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n3Mepenuii no n.3.8.; 5.4. [lepeueHs 31eMEHTOB. PyKOBOAUTENB KypCOBOTO

IIPOECKTUPOBAHHUSA: 3aJaHue NPUHST K UCIIOJIHEHUIO:

201 r. McxonHble faHHBIE (BapUaHTHI 33JaHUSI KypCOBOIO IIPOEKTA) JIJIs pacyera
BTYM npencrasnens! B Tadnuie Homep Momtnocts Conprusnenue Hikasist pabodas BepxHasist pabouas
Koa¢p¢unuenr Bapuanra B Harpyske, Bt narpysku, Om yacrora, I'i1 yactoTa, I'il HemuHeHHbIX
uckaxenui, % 1 20 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

4 Meronn4yeckue MaTepuaJibl
st oGecnieuenus mporecca oOydeHHs W PEIICHHs 3a]lad OOYYCHUs HCIONB3YIOTCS CIEAYIONINe
Marepuabl:
— METOAMYECKHE MaTepuaibl, OIPEACSIONINe MPOICAyphl OICHUBAHUS 3HAHUHN, YMCHH,
HAaBBIKOB W (WJIHM) OIBITa JACSITEILHOCTH, XapaKTEPU3YIOMIMX ITambl (HOPMHPOBAHUS KOMIICTECHIIUH,
coracHo 1. 12 paboueld mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa

1. Cxemorexnuka. Yacte 3: Yuebnoe nocobue / Ozepkun /. B. - 2012. 154 c. [DnaeKTpOHHBIN
pecypce] - Pexxum nocryna: http://edu.tusur.ru/publications/1205, cBOGOIHBIA.

2. CxeMoO- W CHCTEeMOTEXHUKa JJIEKTpOHHBIX cpenctB [Tekcr]| : ydueOHoe mocobme / A. A.
[ubaes ; peu.: b. JI. ArpanoBuu, B. ®. CusepuieB ; MunucrepctBo o0pa3oBanus U Hayku Poccuiickoit
@enepannn, TOMCKHMI TOCYNapCTBEHHBIM YHHUBEPCHUTET CHCTEM YIIPABICHHS WM PATHONIEKTPOHUKHU
(Tomck). - Tomck : Dnp Konrent, 2014. - 190 c. (nanuuue B 6ubanorexke TYCVYP - 1 3k3.)

3. Cxemorexnuka TUQPPOBEIX ycTpoicTB [Tekcr]| : ydebHoe mocobme / B. A. Ilorexun ;
MunuctepctBo oOpa3oBanust U Hayku Poccuiickoit ®epepanuu, ToMckuil rocyaapcTBEHHBIN
YHUBEPCUTET CUCTEM YyIpaBieHus U paauodnekTpoHuku (Tomck). - Tomck : M3parensctBo TYCVYPa,
2015. - 501 ¢ (manuuue B 6udbnmuoreke TYCVYP - 20 5k3.)

4.2. JlonosiHUTEIbHAS JUTEpaTypa
1. TIlaBnoB B. H. CxemoTexHMKa aHAJIOTOBBIX JIEKTPOHHBIX YCTPOUCTB : yuyeOHOE 1mocodue s
By30B / - M. : Akanemus, 2008. — 287¢ (nanuuue B 6ubnuoreke TYCVYP - 26 5k3.)
2. MHckyccrBo cxemorexuuku : B 3 T.: [lep. ¢ aurn / I1. Xoposun, Y. Xwmn ; nep. b. H. Bponun [u
ap.]. - 4-e uzn., mepepad. u gom. - M. : Mup, 1993 - . - ISSN 5-03-002336-4. T. 2. - M. : Mup, 1993. - 371
c. (Hamuuue B 6ubmuoreke TYCVYP - 22 7k3.)

4.3. YueOHO-MeTOan4YecKoe Nocodue U NporpaMMHoe odecrevyeHue

1. CxeMoTexHUKa D3JIEKTPOHHBIX CpeACTB: MeTonuueckue YyKa3aHus [0 OpraHu3alnuu
camocTosaTenbHON paboTel crynenToB / MacanoB E. B., Ozepxun JI. B. - 2012. 20 c. [DaexkTpoHHBIN
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1476, cBOOOIHBIH.

2. CXeMOTEeXHHMKa OIEKTPOHHBIX cpeacTB (CxemorexHuka): Meromudeckoe mocodue 1o
KypcoBoMy npoektupoBanuio / Kymuany A. I1. - 2012. 43 c. [DnexTpoHHsbIi pecypc] - Pexxum nocryma:
http://edu.tusur.ru/publications/1197, cBOGOTHBI.

3. CXeMOTexHMKa KOMIBIOTEPHBIX TEXHOJIOTH: KoMIbIOTepHBIH 1aO0OPaTOPHBIM MPAKTUKYM /
Ozepkun /I. B. - 2012. 190 c. [DnexTponHsbIit pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/1203, cBOOOIHBII.

4. (CxeMOTexXHHUKa aHaJIOTOBBIX 3JIEKTPOHHBIX yCTpoHCTB: JlabopaTopHbIN MPaKTUKYM /
Hapsiruna JI. K. - 2012. 63 c. [OnexTpoHHBI pecypc] - Pexxum nocryna:
http://edu.tusur.ru/publications/754, cBOOOHBI.

5. CXeMOTexXHMKa aHAJIOTOBBIX AIEKTPOHHBIX YCTPOMCTB: YueOHO-MeToauueckoe nocooue /
[apeiruna JI. U. - 2012. 87 c. [DnexkTpoHHBIH pecypc]| - Pexum gocryna:
http://edu.tusur.ru/publications/755, cBOOOHBIIA.

4.4. ba3bl aHHBIX, HH(POPMALMOHHO CIIPABOYHBIEC M TOUCKOBbIC CHCTEMBI
1. [lng BBINOJHEHHUS NMPAKTUYECKUX 3aHATUH M KypCOBOTO MpPOEKTa HEOOXOIUMO ClleAyrolee
porpaMMHoOe oOecreueHue:

2. - mporpammHbIii Komruiekc MathCAD 14 ans aBTOMaTH3aliii pacyeToOB IPH BBITIOTHEHUH
KypCOBOTO ITPOEKTa 1 J1a00opaTopHBIX padoT;
3. - mporpamMHbIid KoMIuieke MicroCAP 9 s MomenupoBaHHS SIEKTPHYECKUX CXEM IIPH
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BBINOJIHEHHH KYPCOBOTO MTPOEKTa U Ja00paTopHBIX padoT;
4. - maket npuKIaAHBIX porpamMm «Microsoft Office 2010x.
5. - pecypcsl Internet: Google, Yandex.
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