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1. HEJIN U 3AJAYN TN CHUAIIVINHBI

1.1. Hean aucuMninHbI

Ilenp M3y4eHMs AMCHMIUIMHBI. TEOPETUYECKAass M IPAKTHUYECKasl MOArOTOBKA
CHelHMaTUCcTOB B 001acTH npoektupoBanuss CBMC BBIOTHEHHBIX 110 METOLY CUCTEM
B KOpIIyCE.

IIpeameTom JTUCLIUIUIAHBI «CXeMOTEXHUYECKOE IPOEKTUPOBAHUE
AIIEKTPOHHBIX CPEACTBY» SIBISETCA M3YUEHUE BOIPOCOB, CBSI3aHHBIX C YCTPOMCTBOM U
MOCTPOEHUEM TUITOBBIX MUKPO3JIEKTPOHHBIX y3JI0B pa3IMYHBIX
aBTOMATHU3HPOBAHHBIX CHUCTEM KOHTPOJIA U YNpPaBICHUS (PU3NUECKUMHU OOBEKTaMH U
nporieccamu Ha ocHoBe KMOII-cTpykTyp, 4TO mpeacTaBisieT cOOOM aKTyallbHYIO
3amauy. IIpu 3TOM paccMaTpuBarOTCs BONPOCHI Pa3BUTHA IITyOOKO CYOMUKPOHHOU
TE€XHOJIOTUH, OCHOBHBIX 3TanoB npoektupoBanus CbUC.

1.2. 3agaum ocBOEeHUS TUCIHUIIJINHBI

OBJIAJICHHE METO/IAMH CXEMOTEXHUYECKOTO U TOMOJIOTUYECKOTO
MPOCKTUPOBAHUS LIUPPOBBIX, AHATIOTOBBIX U aHAJIOTO-IIU(POBBIX YCTPOICTB;

U3y4YCHUE Ha3HAUYCHUS U TPUHIUIIOB JEHCTBUS OCHOBHBIX (DU3UUYECKUX
npuOOpoB, MPUOOPETEHUE HABBIKOB pPabOThl C U3MEPUTEIbHBIMU MpUOOpaMu U
MHCTPYMEHTAMU U IOCTAaHOBKU (PU3HUECKUX IKCIIEPUMEHTOB;

MpUOOPETEHNE HABBIKOB MOJICIMPOBAHUS (PU3UUECKUX MPOLIECCOB U SBJICHUM.

W3yYCHHE BPEMEHHOW, DHEPreTUYeCKOW (TEIJIOBOM), TOIMOJOTHYECKOM
ONTUMM3ALMHU, BOMPOCOB 3JIEKTPOMArHUTHOW COBMECTUMOCTH H3JAENIHS U aHAIU3
NEPEKPECTHBIX UCKAKEHUI HAa YPOBHE CUCTEMBI B KOPITyCe

npruoOpeTeHne crnocoOHOCTH d(PPEKTUBHO MPUMEHSTH TUIIOBBIE TPOTrPaMMHBIE
NPOAYKThI, = OPUEHTUPOBAaHHbIE HA  PEHIEHUWE  HAyYHbIX, MPOEKTHBIX U
TEXHOJIOTHYECKHX 3a/1a4.

2. MECTO JUCIUIIYIMHBI B CTPYKTYPE OIIOII

Jucnnmmaa «CXeMOTEXHHYECKOE MPOCKTUPOBAHUE AJICKTPOHHBIX CPEICTBY
OTHOCUTCS K JTUCIUIUIMHAM YacTH, (pOpMUpYEeMOl ydacTHUKaMHU 0Opa30BaTeIbHBIX
oTHOIeHu Ooka b1.

3. HEPEYEHb IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYUEHUA 110
JANCIHUIIJIMHE

[Ipoutecc w3ydyeHuss AUCHUTUIHHBI «CXEMOTEXHHUYECKOE MPOSKTUPOBAHUE
DIIEKTPOHHBIX CPEICTBY» HAMpaBleH Ha (hOpMHUpPOBAHHE CICTYIONTNX KOMIETCHITHIA:

[IK-3 - mnpoexTHpoBaTh (PyHKIHMOHAIbHbIE OJIOKH, MOIYJIH, YCTPOMCTBA,
CUCTEMBI M KOMILJIEKCHI 3JIEKTPOHHBIX CPECTB C YUETOM 33JaHHBIX TPeOOBaHUI

Komneren Pe3yabTarbl 00yueHHs, XapaKTepHU3yHOLIHe
ums chopMHPOBAHHOCTH KOMIIETEHIIUH

[1K-3 3HaTh




- TPUHLHUIIBI TPOEKTHUPOBAHUSA KOHCTPYKUUN PajHO37IEKTPOHHBIX
CPEJICTB.

YMeThb

- UCTIOJIb30BaTh HOPMATUBHBIC M CIPABOYHBIC JAaHHBIE TIPU pa3paboTKe
MPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTAIIUU

- pa3pabaThIBaTh TEXHUUYECKOE 3aJ]aHNe HAa TPOCKTHPOBAHNE.

Bnanets
- HaBBIKaMH O(OPMIICHUS MPOCKTHO-KOHCTPYKTOPCKON TOKYMEHTAITUU
B COOTBETCTBUU CO CTaHJApTaMu

4. OFBEM JUCHUATIIMHBI (MOJIYJIS)

061112151 TPYAOCMKOCTb JHUCHUIIIINHBI «MGTOI[I)I

POC» cocraBisger 5 3aUueTHBIX € IUHHAIEL.

oOecrieyeHuss HAJIEKHOCTHU

PacnpeﬂeneHHe TPYAOCMKOCTHU NUCHHUILINHEBI 110 BUAaM 3aHITUN

Ouynas popma 00yueHHs
Bun yueOHoO# paboThI Bcero CemecTpsl
4acoB 2

AyauTopHbIe 3aHATHS (BCET0) 90 90
B Tom uncie:
Jlekuu 36 36
[Tpaktuueckue 3anstus (I13) 18 18
JlabopaTopusie pabotsl (JIP) 36 36
CamocrosiTejibHasi paboTa 63 63
KypcoBoii mpoexT (ecTb, HET) HET HET
KontponbHas paborta (ecTh, HET) HET HET
Yacel Ha KOHTPOJIb 27 27
Bun npomexxyTouHo#M aTTecTaluu (3a4er, DK3aMEH | DK3aMEH
3a4eT C OLICHKOM, DK3aMeH)
O01asi TPy10€eMKOCTh yac 180 180

3a4. eq. 5 5




3aounas ¢opma 00yueHus

Bug yueGHoit paboThl Bcero CemecTpsl
4acoB 2
(meTHss)

AyauTOpHbIE 3aHATHA (BCEro) 8 8

B Tom yucie:

Jlexuu 2 2

ITpaktnueckue 3anstus (I13) 2 2

Jlaboparopusie padoTsl (JIP) 4 4

CamocrosiTesibHas padoTa 163 163

KypcoBoii npoexT (ecTb, HET) HET HET

KontposnbHas pabota (ecTh, HET) HET HET

Yacel Ha KOHTPOJIb 9 9

By npomexxyTouHOM aTTecTaluu (3a4er,

3a4eT C OIEHKOM, YK3aMeH)

OO611ast TPYA0EMKOCTD yac 180 180
3a4. efl. 5 3)

5. COAEP KAHME JUCIUIIJIMHBI MOAYJISA)

o4yHas popma 00yueHHs

5.1 Copep:xkanue pa3aesioB IMCHUUILIMHBI M pacnpeae/ieHue TPyA10eMKOCTH 110
BH/IaM 3aHATHI

Ne HamnmeHoBaHME TeMBI CopnepxaHue paszena Jlexn IIpak J1ab. CPC Bcero,
/i 3aH. 3aH. Jac
1 Cpena npoextupoBanusi | Cpena NpOEeKTHPOBAHHS aHAJIOTOBBIX YCTPOUCTB;
aHaNoroBeIX yctpoicT. | [loctaHoBka 3amaum u miatdopma Cadence
Mapupyt Virtuoso Kak METO/I PeIICHHS;
MOJIEIUPOBAHHUS u | Mapumpyr MOJZIETUPOBAHHUS aHAJIOTOBBIX
MPOEKTHPOBAHHS YCTPOUCTB;
aHaJIOTOBBIX YCTPOHCTB | MapmpyT MIPOEKTUPOBAHHUS aHaJIOTOBBIX 9 4,5 9 16 38,5
Cadence IC YCTPOWCTB;
Hepapxuueckas cucrema Moenei,
ucnone3zyembix B CAIIP anementos BUC;
CamocTrosTenbHOoe u3ydeHue. Pa3Butue cpencts
CXEMOTEXHHYECKOTO MOJICTTUPOBAHHS;
2 Amnanorosoe OO0mue MOJIOKEHUS MaTeMaTH4YECKOM
CXEMOTEXHHIECKOE (hopMymIpoBKH 3amaq MOJIETTMPOBAHHS
MojenupoBanne. Buner | smementoB BUC;
Y THUITBI aHAJIM32 CnekTpalbHbINH aHAIH3;
AHanm3 4yBCTBUTEIBHOCTH;
Ananmu3 ycroitunsoctH (stb-analisis); 9 45 9 16 385
o . , )
MHoroBapuanTHblii aHanu3. Pexxum Parametric
Sweep;
CamocrosTenpbHOe  H3ydeHHe. AHanu3 MoHTe-
Kapio;
MopemupoBanne  IHGPOBEIX W AHAJIOTO-
1 (POBBIX YCTPOHCTB;




3 bubnunorexu Bbubnuoreka snementoB buKMOII texHomoruu;
3JIEMEHTOB. CocraB, | CamocrostensHoe usydeHue.CocTaB, CTPyKTypa
CTpyKTypa OuOIMOTEK | OMONIMOTEK 3IEMEHTOB MJISI CXEMOTEXHHYECKOTO
3JIEMEHTOB JUISL | MOJETHMPOBAHHSA C NMPOEKTHHIMU HOpMamH 90 HM
CXEMOTEXHUYECKOTO BbuKMOII rexnonornw, 9 45 9 16 38,5
MOZEIPOBAHHUS c
HNPOEKTHBIMH HOpMaMu
90 HM BbuKMOII
TEXHOJIOTUHU
4 Metoponorus Mappyt MPOEKTUPOBAHUS IUPPOBBIX
MPOEKTHPOBAHHS ycrpoiicts Cadence;
mudpoBeix  ycrpoiictB | Ludposoii Design Kit;
YBUC CamocTosTenbHOE nzyuenue.dopmupoBanue
OTpaHWYeHHH (BPEMEHHBIX, TOIOJOTHYECKUX, ? 4 ’ = 375
JHEPIreTHYECKUX);
Hroro 36 18 36 63 153
3ao04Hast Gopma o0yUeHUs
Ne HaumenoBanue TeMbl Cogepxanue pasnena Jlekn IIpax J1a6. CPC Bcero,
n/n 3aH. 3aH. yac
1 Cpena npoektupoBanus | Cpena mpoeKTHPOBAaHHS aHAJIOTOBBIX YCTPOHCTB;
aHaJIoroBBIX ycTpoiicTB. | [locranoBka 3amaun u twiatrgopma Cadence
Mapupyt Virtuoso Kak METOJ PEIICHHS;
MOZEIUPOBAHUS u | Mapmpyt MOZENUPOBAHUS aHAIOTOBBIX
HPOEKTHPOBAHHS YCTPOWUCTB;
AHAJIOTOBBIX YCTpOMCTB | Mapmpyt IIPOCKTUPOBAHUS aHaJIOTOBBIX 0,5 0,5 1 41 43
Cadence IC YCTPOWCTB,;
HUepapxuueckast cucreMa MOJeIeH,
ucnonszyeMslx B CAIIP anemenros BUC;
CamocrosiTennbHOE HM3ydeHHe. Pa3BuTHe cpencTs
CXEMOTEXHHYIECKOTO MOJIETHPOBAHHS;
2 Amnanorosoe O6mmue TIOJIOKEHHS MaTeMaTHIeCKOi
CXEMOTEXHHYECKOe (bopMyIUpOBKH 3a1aq MOJICITUPOBAHUS
MojenupoBaHue. Bunel | anementos BUC;
U THIIBI aHAIM3a CriexTpabHbIi aHaN3;
AHanm3 4yBCTBUTENBHOCTH;
Awnanu3 ycroiuuBoctH (stb-analisis);
o . 0,5 0,5 1 41 43
MpmuoroBapuanTHbiil ananu3. Pexum Parametric
Sweep;
CamocTosiTennbHOE  M3ydeHHe. AHanmu3  MoHTe-
Kapmno;
MopenmupoBanne  IMGPOBBIX W AHAJIOTO-
1M (POBBIX YCTPOHCTB;
3 bubnuoreku bubmuoreka snemeHToB BUKMOIT TexHo0T1H;
3JIEMEHTOB. Cocras, | CamocrositensHoe m3ydeHue.CocTaB, CTPYKTypa
CTpyKTypa OHOMHOTEK | OMONMOTEK SJIEMEHTOB Ul CXEMOTEXHHIECKOTO
3IIEMEHTOB JUISL | MOJEIHMpPOBAHHS C NMPOEKTHHIMM HOpMamu 90 HM
CXEMOTEXHHYECKOTO BuKMOII texuonoruu; 0,5 0,5 1 41 43
MOJICITHPOBAHUS c
INPOCKTHBIMA HOpMaMH
90 HM BbuKMOII
TEXHOJIOTNH
4 Meronomorus Mapuipyt TIPOEKTHPOBAHUS (POBBIX
MPOEKTHPOBAHHS ycrpoiicts Cadence;
mudpoBeix  ycrpoiicts | Lludposoit Design Kit;
YBUC CamocTosTenpHOe n3ydeHne. opMupoBaHe 0,5 0,5 1 40 42
OrpaHUYEHUN (BPEMEHHBIX, TOMOJIOTHYECKUX,
SHEPTreTHYECKUX);
Hroro 2 2 4 163 171

5.2 Ilepeuennb 1a00paTOPHBIX PadoT




JlaGopaTopnas padora Nel.
CxeMOTeXHUUYECKOe MTPOCKTUPOBAHUE YCUIIUTEINIEH ¢ OOIIUM UCTOKOM U OOIIUM
CTOKOM (MCTOKOBBIX IIOBTOPUTEIIEH) B TEXHOJOTHUHU C TPOESKTHHIMU HOpMamMu 90 HM.

JlaGopaTopHas pabora Ne2.
CXeMOTeXHMUECKOE MPOEKTUPOBaHUE MU (PepeHIINAIbHBIX YCUITUTENEH B
TEXHOJIOTUHU C MPOEKTHBIMU HOpMaMH 90 HM.

JlabopaTtopHast paGora Ne3.
CxeMOTeXHHUECKOE MPOESKTHUpOBaHUE MU (PepeHITNATbHBIX yCUTUTENEH B
TEXHOJIOTUHU C MMPOEKTHBIMU HOpMamMH 90 HM.

JlaGopaTopnasi padora Ne4
CXeMOTEeXHUYECKOE MPOEKTUPOBAHUE ONEPALIMOHHBIX YCUIIUTEIEH.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

Y4yeOHbIM MIaHOM N0 JUCHUIUIMHE «CXEMOTEXHHUYECKOE MPOEKTHUPOBAHUE
AJIEKTPOHHBIX CPEJICTB» HE MPEYCMOTPEHO BHITIOJIHEHUE J1a00OPATOPHBIX PadOT.

7. OHEHOYHBIE MATEPHUAJIBI JIVISI TPOBEIEHMS
MPOMEKYTOYHOI ATTECTALIMM OBYYAIOILMXCS MO
JTUCHUIIIUHE (MOJYJIIO)

7.1. Onucanue noka3areJieid 1 KpUTepUeB OLEHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TANAX UX GOPMHUPOBAHUS, ONIUCAHUE KA OLCHUBAHUSA

7.1.1 JTan TeKyuero KOHTpoJst

Pe3ynprarel TEKylIero KOHTPOJS 3HAHUA M MEXKCECCHOHHOM AaTTECTalluu
OLICHUBAIOTCA 10 CIEAYIOLIEN CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

Komneren PesyabTaTel 06yuenns, xapakTepusyiomue Kpurepun ATTecTOBaH He arTecToBan
s C(l)OpM“pOBaHHOCTI) KOMIIeTCHIINH OHeHI/IBaHHﬁ
IK-3 3HaTh AxTHBHas paboTa Ha Brimonnenue pabot |HeBbinonHeHue
- TIPUHIINTIBL MPOEKTUPOBAHUS [IPAKTHIECKUX 3aHATHSX, [B CPOK, pabor B cpoK,
KOHCTPYKLIUH panuodICKTPOHHBIX |O0TBEYaET Ha MIPEAYCMOTPEHHBIH |IpeyCMOTPEHHEI
CPEACTB. TEOPETHYECKHE BOIIPOCH! |B pabodnx i B pabounx
TIPY 3aIIUTE KYpCOBOW  |IporpaMmax TporpaMmmax
paboTHI
YMmertb Pemienne crannaptaeix | BeimomHenue HeBrimonnenue
- HUCTONb30BaTh  HOPMAaTHBHBIC U | MPAKTHYECKHX 3a]ad, paboT B CPOK, paboT B CpOK,
CIpaBOYHBIC J[@HHBIE NPH pa3pabOTKe | HANHMCaHHWE KypPCOBOH MIPEAYCMOTPEHHBI | MPEIyCMOTPEHH
MIPOEKTHO-KOHCTPYKTOPCKOM paboTHI i B pabounx BIif B pab04InXx




JIOKyMEHTaIUN porpammax nporpammax
- pa3palaTblBaTh TEXHHYECKOE 3aJaHHE
Ha MPOEKTHUPOBAHHE.
Bnanets Pewmenne npuknanueix | Brimonnenue HeBrimonnenue
- HaBBIKAMH O(OPMIICHHS TIPOEKTHO- | 3a1a4 B KOHKPETHOH paboT B CPOK, paboTt B CpoK,
KOHCTPYKTOPCKOM ~ NOKyMEHTallMM B | MPEIMETHOIl o0nacTn, | MPEeXyCMOTPEHHBI | NMPEIyCMOTPEHH
COOTBETCTBHH CO CTAHIAPTAMHU BBITIOJTHEHHE TIIaHA it B pabounx BIif B pabounx
pabot mpu IporpaMmmax mporpamMmmax
BBITIOJTHEHHH KYPCOBOM
paboTsl

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTarhl MPOMEXYTOYHOTO KOHTPOJIS 3HAHHWM OIICHHWBAIOTCS B 2 CEMECTpe
JUTST O9HON (pOpMBI OOYUICHUS M B 2 (JIETHSIS CECCHs) JUIsl 3a09HOM (hOPMBI OOyUCHHUS
110 CHUCTEME:

«OTIUYHOY,;
«XOPOIIIOY;

«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIBHO

Komne Pe3yabTaTsl 00yueHus, Kputepun OtianyHo Xopouio Yaosa Heynosa
TeHIUSA XapakTepusyloume OLlCHUBAHUSA
copMHUpPOBAHHOCTH
KOMIICTCHIINH
I[IK-3 (3naTh Tect Brinonnenue | Boimonnenue | Boimosnnenue B recre
- MPUHUUIOBL  [POEKTHPOBAHUS tecta Ha 90- | Tecra Ha 80- | TecraHa 70- | meHee 70%
KOHCTPYKIUH 100% 90% 80% MIPaBUIBHBIX
PaaMO3IEKTPOHHBIX CPEACTB. OTBETOB
YMern Pemenue 3agaun IIponemonct | IIponemoncr 3agaun He
- UCTIOJIb30BaTh HOPMATUBHBIE U | CTaHJAPTHBI peLIeHbI B P upoBaH p upoBaH peLieHbl
CIpaBOYHBIE  JaHHBIE  TIPH | X HOJTHOM BEPHBIA XOA | BEpHBIH X071
pa3paboTke MIPOEKTHO- | MPaKTHYECK o0BeMe u pemeHus pelieHus B
KOHCTPYKTOPCKOM uX 3a7a4 MOJTyYEHBI BCEX, HO HE | OOJBIIMHCTB
JIOKYMEHTAIIH BEpHBIC HOJy4eH e 3a1a4
- pa3pabaTeiBaTh TEXHHUYECKOE OTBETHI BEPHBIH
3a/laHue Ha IPOCKTHPOBAHUE. OTBET BO
BCEX
3ajauax
Bnanets Pemenne 3anaun IIponemonct | IlpomemoHcT | 3angauu HE
- HaBbIKAaMH  O(QOPMIICHHS | NPUKJIAJHBIX | pELICHBI B p UpoBaH p UpoBaH peleHsl
MPOEKTHO-KOHCTPYKTOPCKOM 3aj1a4 B MIOJTHOM BEPHBINA X0 | BEPHBIN X0
JIOKYMEHTallUl B COOTBETCTBUM | KOHKPETHOM o0beme u peleHus pelieHus B
CO CTaHJApTaMH MIPEeIMETHON TIOJTyIEHBI BCEX, HO HE | OOJIBIIMHCTB
obiacti BEpHBIC MOJTy4YeH e 3a1a4
OTBETBI BEpHBIN
OTBET BO
BCeX
3a1adax

7.2 IlpumMepHBbIi NepeYeHb OLEHOYHBIX CPeICTB (THIOBbIe KOHTPOJIbHbIE
3aJaHUsl WM HMHbIe MaTepuajbl, HeOOX0AMMBbIE JJIsi OLEHKH 3HAHWI, YMEHMI,
HABBIKOB M (MJIH) ONbITA AeATEJIbHOCTH)



7.2.1 llpuMepHBbIH NepevyeHb 3aaHUI I NOATOTOBKH K TECTUPOBAHHUIO

1. Ilo ycnmiauBaeMOMY CUTHAJIY YCHJIMTEJH JA€JIATCH Ha:
A) MOIIHOCTH, HAMPSPKEHUS U TOKa

b) MomHOCTH ¥ COIPOTHUBIICHUS

B) conporuBnenus 1 UHAYKTUBHOCTH

[') MHAYKTUBHOCTH U HANIPSKEHUS

2. Kakue ObIBAIOT TPUOABI?
A) OTKPBITBIHA U 3aKPBITHIN
b) mosnHbIi 1 HEMOJIHBIN

B) nBoiiHO# U TpoHOM

I') ogHo - u nByX(a3HbIl

3.Yemy 00b14HO paBHsAeTCHA KO3 PuumeHT ycunaurenas?
A) 1
b)2
B)3
)4

4. U3 yero cocTouTt TpUoa?
A) aHOJ, KaToa U ceTKa

b) karox u aHon

B) nuon u cetka

I') ceTka u xaton

5. CK0JBbKO BHIOB YCHJHUTENEH 10 4aCTOTAM CylecTByer?
A) 4
b) 3
B) S
7

6. ITo most0ce NponMycKaHUsl yCHJIUTENH OBIBAKOT:
A) WIMPOKO - ¥ Y3KOMOJIOCKIE

b) onHO - 1 MHOTOMOJIOCHIE

B) nponyckaromue u 3aepKUBarOINE

I') uBeTHBIE U YepHO-OeEbIe

7. 3aBucUMOCTDh KOO (PUIHEHTA YCHJICHUS YCHIUTENS OT 4YaCTOThI — 3TO:
A) AUX
b) ®UX
B) BUX
I Vux.

7.2.2 IlpumMepHbIii IepeveHb 3aJaHU ISl pelIeHUs CTAHAaPTHBIX 32124

1. Yemy paBno K. II./I. B pesxknme padoTsl ycuaureass A?
A) <0,5

b) 0,5-1.0

B) 1,0-1,5

I 1,5-2,0



2. lIpeumymecrBa pe;xxuma padoTnl A?
A) Mayibie HEJTUHEWHBIC UCKAKCHUS

b) manbie nuHelHbIE HCKAXKEHUS

B) Bricokuit KITJI

I') orcyrcTBue KII/]

3. OTHOHICHI/IC MOIIHOCTH BbIX0Ja K MOIIHOCTH, HOTpeﬁJIHeMOﬁ BbBIXOJAHBIM
KaCckaaoM — 3TO0:

A) KIIJT

B) CKO

B) CKII

I') KIIM

4. Pesxxumbl padoThl YCHJIHTEJIS BbIACJIAOT?
A)A,B,C,D

b) A,b, B, T’

B) npocroii u cioxHbIi

I') oOmuit 1 yacTHBIHI

5. Pexkum paGoThl yCcHJIHUTENsl, IPU KOTOPOM TOK BBIXOJHOH LeNu NMpPoTeKaeT B
Te4YeHUH BCero nepuoaa BXOJHOI0 Curuajia?

A) A

b)B

B)C

nr

6.B TeueHNMM KAaKOr0 BpeMeHH NPOTeKaeT TOK Yyepe3 YyCUJIHUTeJb B pe:xkume B?
A) monynepuo] BXOJHOI'O CUTHala

b) monublii mepuo BEIXOJAHOTO CUTHANA

B) 2 cexyHnnbl

I') MruoBenue

7. Kakoii pe:kuM padoThl yCHJIUTEsl HCNOJIb3YeTCsl B Pe30HAHCHBIX YCHJIHTEAX?
A) A
b) B
B)C
oD

8. B KaKHMX COCTOAHHMAX MOKET HAXOAUThCH YCUIUTEIb B pexume D?
A) OTKpPBIT - 3aKpPBIT

b) pabounii - Hepabounit

B) ciokoliHbIll — aKTUBHBIN

I') xkitoueBoit — ycunuBaomun

7.2.3 IlpumMepHbIii epevyeHb 3aJaHUI ISl pellleHUusl NPUKJIATHBIX 33124

1.1 CocraButh TabMUIy UCTUHHOCTH JJS 33JaHHOM MepeKIoYaTeNbHOl (YHKIUU B
COOTBETCTBUM C BapUAHTOM 3aaHus (Tabmuma 1.1).

1.2 CocraButh kapty KapHO B COOTBETCTBHMH C 3adaHHOW (YHKIMEH IO yKa3aHHOMY
BapHaHTy.

1.3 IlpoBectn Munnmm3anuio GyHkiuu. 3anucath Beipakenus st CIIH® n1 CKH® nocne
VCKJIIOYEHMSI TOBTOPSIOLIMXCSI YIEHOB.



1.4 Pa3pabotaTh Tpu FJIEKTpUUYECKHE CXEMBbl B Oa3zucax jormdeckux snemenron: U, NJIU,
HE; U-HE; NJIM-HE.

Tabnuna 1.1
Bapuant @OyHKIMS anreOphl JOTUKH
1 f(x1,x2,x3x4) =V (0,1, 2,4, 5, 6, 10, 12)
2 f(x1,x2,x3,x4) =1V ©, 2,3,8,9, 10, 11, 14, 15)
3 f(x1,x2,x3,x4) :1V 0,2,4,6,7,9,12,15)
4 f(x1,x2,x3,x4) =1V 0,1,2,3,8,10,11, 12, 13, 15)
5 f(x1,x2,x3,x4) =1V (1,3,5,6,7,8,10, 14, 15)
6 f(x1,x2,x3,x4) :1V (3,4,5,9,10, 12, 14, 15)
7 f(x1,x2,x3,x4) =1V (2,4,5,6,8,9, 10, 14)
8 f(x1,x2,x3,x4) :1V (1,4,8,9, 10, 12, 13, 14, 15)
9 f(x1,x2,x3,x4) =1V (1,2,4,8,9, 10,12, 13, 15)
10 f(x1,x2,x3,x4) =1V 0,4,5,6,7,8,9, 13, 15)

1

2.1 CoctaBuTh TAOIUIy MCTUHHOCTU JUIsI MYJIbTUIUIEKCOpa ¢ 16 BXOAaMHU U INOCTPOUTH
(GYHKIIMOHAJIBHYIO CXEMY, IIPU 3TOM Ha YIPAaBISAIOIIME BXOJbl MYJIbTHILIEKCOPA MOAATH MIIAJIINE
IIEPEMEHHBIE.

2.2 CoctaBuTh TaONMIly MCTUHHOCTH AJIi MYJbTUIUIEKCOpAa C 8 BXOJaMU U IOCTPOUTH
(GYHKLINOHATIBHYIO CXEMY;

2.3 CocraBuTh TaONMIly MCTUHHOCTH AJIi MYJbTUIUIEKCOpa ¢ 4 BXOJaMU U IOCTPOUTH
(YHKLINOHATIBHYIO CXEMY;

Tabmuna 2.1
Bapuant OyHKIMS anredpsl JOTUKU
1 f(x1,x2,x3x4) =V (0,1, 2,4,5, 6, 10, 12)
2 f(x1,x2,x3,x4) :1V ©,2,3,8,9, 10, 11, 14, 15)
3 f(x1,x2,x3,x4) :lV 0,2,4,6,7,9,12,15)
4 f(x1,x2,x3,x4) :lV ,1,2,3,8,10, 11, 12, 13, 15)
5 f(x1,x2,x3,x4) :lV (1,3,5,6,7,8,10, 14, 15)
6 f(x1,x2,x3,x4) :lV (3,4,5,9, 10, 12, 14, 15)
7 f(x1,x2,x3,x4) =lV (2,4,5,6,8,9,10, 14)
8 f(x1,x2,x3,x4) =:LV (1,4,8,9,10, 12, 13, 14, 15)
9 f(x1,x2,x3,x4) =:LV (1,2,4,8,9, 10, 12, 13, 15)




1

10 f(x1,x2,x3,x4)=V (0,4,5,6,7,8,9, 13, 15)
1
3.1 3amucare BeIpakeHHE B ainreOpe JOTUKHU Ui BhIXOoAHOW (yHkiuu F mo 3amaHHOMY
BapHaHTy.
3.2 3anucath TaOIUIY HCTHHHOCTH JIJIS 33JaHHOM (PYHKITUH.
3.3 TlocTpouTh MPUHIMITHAIIEHYIO CXEMY B 33IaHHOM 0asuce.
Tabmwma 3.1
Bapuant 3anaHue
1 JBYXpa3ps,IHbIN 1T (DPpOBOI KoMmapaTop ¢ TpeMs Beixoaamu B 6a3uce M-HE
2 Y4eThIPEeXPa3psIHbIA M(POBON KoMIapaTop Ha paBeHCTBO B Oaszuce -HE
3 TpexXpa3psAHblii 1U(POBOM KOMIIApaTOp Ha PpaBEHCTBO Ha JEMYJIBTUIUIEKCOPE U
MYJIBTUILUIEKCOPE
4 JIBYXpa3psAHbIA I poBOl KoMIapaTop Ha paBeHcTBO B Oasuce -HE
5 YeThIpeXpa3psIHbIN TM(DPOBOI KoMIIapaTop ¢ TpeMs Beixoaamu B 6asuce -UJIN-HE
6 JIBYXpa3psAHbI nupoBoi Kommaparop Ha MeHble B 6azuce M-HE
7 Tpexpa3psaHblii [UQPPOBOM KoMmapaTop Ha Ooiblie HAa JIEeMYJIbTUIUIEKCOpE U
MYJIBTUILIEKCOPE
8 YeThIpeXpa3psIHbIN 1MPOBOI KoMnapaTtop Ha MeHbIIe B 6a3uce -UJIN-HE
9 JIBYXpa3psAHbIA I poBoi Kommaparop ¢ Tpems Beixonamu B 6aszuce NJIM-HE
10 YeThIpexpa3psIHbIi I(POBOI KOMITapaTop ¢ TpeMs Beixogamu B 6azuce M-HE

4.1

3anmcarh aHAIUTUYCCKOC BBIPAXKCHUC IJIA BBIXOI[HOﬁ (bYHKIlI/II/I F B cooTBercTBHMH C

3alaHHbIM BApUAHTOM.
4.2 TlocTpouTh TaOIUIy HCTUHHOCTH JJIs1 BBIXOHOM PpyHKIMU F B cOOTBETCTBUM C
3aJJaHHBIM BApUAHTOM.
4.3 TlocTpoUTh ANIEKTPUUECKYIO IPUHIIMITHATIBHYIO CXEMY B 3aJlaHHOM Oasuce.

Tabnuna 4.1

Bapuant 3aganue

1 OpnHopaspsaaHblii cymmaTop (Ha Bxoze a U b; BeiIxonx cymma). Henb3s ncnosib3oBath
XOR.

2 OpnHopa3psaaHbIi mosycymMMaTop (Ha BXoJ€ a M b; BBIXOA CyMMa M IepeHoc) B Oasuce
N-NJIN-HE

3 OpHopa3psAHBIM MONHBIA cymMMarop (Ha BXOjA€ a, b M NEpeHOC; BBIXOJ CyMMa HU
nepeHoc) B 6azuce M-HE

4 4-pa3psaHbIi napajuienbHbli cymmaTop. IIpenycMoTpeTs BXoJ mepeHoca.

5 2-pa3psAHBIN MTOCIeI0BaTeIbHBIN CyMMAaTOp

6 2-pa3psAHBIA apalIeTbHBIA CYyMMATOp C MapajuieNbHBIM NepeHocoM. [IpeaycmoTpers
BXOJI IepeHoca

7 [TapayenpHBII CyMMaToOp € IIOCJIEIOBATEIbHBIM IMEPEHOCOM I 2-X Pa3psaHbIX
qucel

8 2-pa3psiIHBIA  JBOMYHBIA CyMMAaTrOp— BBIYHTATEIh U  BBHIOJHUTH CIEAYIOIIHE
apupmernueckue oneparnu A+B u C-D

9 2-pa3psiaHbIi moycymmarop B 6aszuce M-MJIN-HE

10 2-pa3psaHblil nomycymmarop B 6aszuce M-HE

5.1 TlocTpouTh TaOIUIy UCTUHHOCTH JAJISl TPUTTEpPA B COOTBETCTBHUHU C 3a/laHHBIM BapUaHTOM
B Tabimre 5.1.

5.2 3anucarh JTOTHYECKOE BRIPAKCHUE CHHTE3a TPUTTEPA B 3aJjaHHOM Oa3uce.

5.3 [locTpouTh IEKTPHUUECKYIO CXeMY B 3aJlaHHOM Oasuce.




Tabauua 5.1

Bapuant 3aganue

CunresupoBath RS- tpurrep B 6a3uce U-HE

Cunre3upoBatb D- Tpurrep B 6a3uce NJIM-HE

CunresupoBath T- Tpurrep B 6a3uce U-HE

Cunte3upoBatb cuHXpoHHBIN JK- Tpurrep u B 6azuce MJIN-HE.

CunresupoBath RS- tpurrep B 6azuce UJIN-HE

CunresupoBath D- Tpurrep B 6asuce M-HE.

Cunre3upoBats T- Tpurrep B 6azuce UJIM-HE

Cunte3npoBaTh CUHXpOHHBIN JK- Tpurrep B 6azuce M-HE

OO |NOO |01 WIN|F-

CunTe3upoBarth AByxcrynendarsiii RS- tpurrep B 6azuce -HE

[N
o

CHHTCSHpOBaTI) Ha JIOTHYCCKHX DJICEMCHTaXx ,Z[I/IHaMI/ILIeCKI/Iﬁ D'TpI/IFFCp

6.1 ITocTpouTh TaOJIUILy UCTHHHOCTH JJISl PETHCTPa B COOTBETCTBUU C 33JJaHHBIM BAPHAHTOM
B Tabnuiie 6.1.

6.2 3anucaTh JIOTHYECKOE BBHIPAKEHUE CUHTE3a PETUCTPA.

6.3 TTocTpOuTh IIEKTPUIECKYIO CXeMY B 3aJJaHHOM Oa3uce.

Tabmuia 6.1

Bapuant 3aganue

1 CuHre3upoBaTh 4-pa3psIHblid peructp casura Ha D-tpurrepax

CuHTe3upoBaTh pEBEPCUBHBIN 8-pa3psiiHbIN peructp casura Ha D Tpurrepax

CuHTE3MpOBaTh N10CJIE0BATENbHBIN §-pa3psIHbIA PETUCTP

AlwiN

Cunre3upoBaTh 4- pa3psAHBIA PErUCTpP MHaMATH C OOIIMM BXOJOM YIIPaBJICHUS
3aMKChIO

CuHTE3upOBaTh N0CJIE0BATEIbHBIN 4-pa3psIHbIA PETUCTD

CuHTEe3MpOBaTh NapaJJICIbHO- OCIIEI0BATENbHbIN 4-pa3psIHbIA PETUCTP

CuHTe3MpOoBaTh NapaJlIeNbHbIN 8-pa3psiiHbIi peructp Ha D-Tpurrepax

CuHTe3upoBaTh 8-pa3psaHbIA PETUCTP C CUHXPOHHOM NMApaJIIEIbHOMN 3aIIUChI0

O©0 NI 01

CuHre3upoBaTh 8-pa3psAHbIA YCTPOMCTBO C ACMHXPOHHOM MapalljiesIbHOM 3aluchio
KozJa

10 CuHTE3UpOoBaTh 8- pa3psAHBIA PETUCTP NAMSITH C OOLIMM BXOJOM YIPaBJIEHHS 3aMChIO

7.1. 3anucarh TaOAUIy UCTUHHOCTH (II€PEXO0JI0OB) CUETYMKA B COOTBETCTBUH C 3aJaHHBIM
BapHaHTOM.

7.2. CocTaBUTh KapTbl IEPEXOJOB TPUITEPOB Kaxjaoro paspsaa. Kapra mnepexonos
pa3meuaeTcs Takke Kak kapta KapHo, cTpouTcst mo Tabnuie COCTOSIHMA M O0TOOpa)kaeT Mepexonl
TpPUITEpPa U3 MPEbIAYILIEr0 COCTOSHUS B IOCTIEAYIOIIEE.

7.3. PazpaboTaTh >JIEKTPUUECKYIO MPUHIMITHAIBHYIO CXeMY Ha 33JJaHHOM BHJI€ TPUITEPOB,
UCIIOJIb3YS CBETOUO/IBI.

Tabnuna 7.1

Bapuant 3agaHue

1 CuHre3npoBaTh 4-pa3psHblii CyMMHUpYIOIIKK cueTyuk Ha JK-Tpurrepax

2 CuHTe3upoBaTh 4-pa3psHblii BEIUMTAOIMN cueTuuK Ha JK-Tpurrepax

3 CuHTe3npoBaTh 3-pa3psIHbII CUHXPOHHBIM CYMMHUPYIONIMHI cueTuyuK Ha D-Tpurrepax

4 N3 3-pa3psaHbIX CHHXPOHHBIX CYMMHPYIOIIHMX CYETYMKOB, IMOCTPOECHHBIX Ha D-
TpUITEpax, MOITYYUThb 9-pa3psIHBIN CUETUNK

5 CuHre3upoBaTh 3-pa3psiHbII CUETUMK Ha TPUITEPAX C HW3MEHSEMBIM HaIlpaBJICHUEM
cyera

6 CuHTe3upoBaTh Ha TPUITEPAX 3-pa3psiAHBINA CUETUMK C IPEIBAPUTEIBHON YCTAaHOBKOM
1 cOpocom

7 CuHre3upoBaTh  4-pa3psiAHbIA  CUETYHMK, KOTOPBIH MNpPU  OJHOM  COCTOSIHUHU




yrnpasisroniero cursaia cunuraet ot 0 1o 9, a npu npyrom no koxay I'pes

8 CuHre3upoBaTh 4-pa3psiiHbIIl CUETYMK Ha TPUITEPAX C HW3MEHSIEMbIM HallpaBJICHHUEM
cuera

9 CuHTEe3UpOBaTh JBOMYHO-JCCATUYHBIA CYMMHPYIOIIUN CYETYMK, paboTaromuil B
IIPSIMOM KOZE

10 CunTe3upoBarh Ha T-Tpurrepax c4eT4uk ¢ Ko3pPpHUIMEeHTOM repecyeTa paBHbIM 5

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /sl MOJATOTOBKH K 3a4eTy

B coorBeTrcTBUM € y‘I€6HLIM IINTaHOM  OCBOCHHMC  JUCHUIIIMHBI HC
npeayCcMaTpuBacT IMpOBCACHUC 3a19CTaA.

7.2.5 IlpumepHBbIii NepevYeHb BOMPOCOB VISl MOATOTOBKH K IK3aMEHY

1. IlonsiTHE «MOJENMPOBAaHUE». 3aJaud CXEMOTEXHHYECKOIO MOJEINPOBAHUS
CBUC. IIpobaemsl cxeMoTexunueckoro moaenupoBanus KMOIT CBUC.
2. Cpena npoOEKTUPOBAaHMS AHAJIOTOBBIX YCTpOoMCTB. llocTaHoBka 3amaum u

miarpopma Cadence Virtuoso kak MeTon pemieHus. MapmpyT MOAEIHpPOBaHUS
aHAJIOTOBBIX YCTPOMCTB.

3. MapupyT npoeKTUpOBaHUsI aHAJIOTOBBIX YCTPOUCTB. Mepapxnueckas cucrema
Mojieneit, ucronb3yembix B CAIIP snementoB BUC.

4. Hepapxuueckas cucrema moneien, uenoip3dyemeix B CAIIP 3JIEMEHTOB
BUC. Pa3zBuTue cpeAcTB CXEMOTEXHUYECKOTO MOJICIIMPOBAHMS.

5. [TpyHLMIIBI AHAJIOTOBOTO CXEMOTEXHUYECKOTO MOJICIUPOBAHHSL.

6. Buaer u tunel ananuza. OOIIMe MOJIOKEHUS MaTEMaTHYeCKON (hOpMyYITHPOBKHU
3aaa4 moaeaupoBanus raeMeHToB BUC.

7. Pacmmpennsie  Buapl  aHanu3a.  CHOEKTpalibHBIM — aHanW3.  AHAIN3
YyBCTBUTEIIBHOCTH.

8. Pacmmpennsie  Buabl aHaim3a. AHaiau3  ycrodumBocTh  (stb-analisis).
MHuoroBapuanTHbIN aHanu3. Pexxum Parametric Sweep.

Q. Pacmmpennsie Buabl ananmmza. AHanmm3 Monte-Kapno. MopgenupoBanue

IM(POBBIX U aHATOTO-LIU(PPOBBIX YCTPOUCTB.

10. bubGamoteka snementoB buKMOII TexHonoruu.

11. CocraB, cTpyKTypa OHMOIMOTEK 3JIEMEHTOB Ui CXEMOTEXHUYECKOTO
MoOJIeTupoBaHud ¢ NpoeKTHbIMU HOpMamu 90 M buKMOII TexHnonorum.

12.  Mopnenu snementoB. Ux mapametpsl: Pesuctopsi, Konmencaropsr.

13. Monenu OUMONIPHBIX TPAH3UCTOPOB.

14.  Mopaenu MOII-Tpan3uctopoB. ICTOYHUKH CUTHAJIOB M TUTAHUS.

15. 3aganue Ha MoaenupoBanHue. Crucok coeaumHenuit. S3pik SPICE. Pacuert
peXxuMa MO TMOCTOSHHOMY TOKY. MHOrOBapUaHTHBIM pacyeT pexuma 1o
MOCTOSIHHOMY TOKY.

16. 3amanue Ha monenupoBanue. Criucok coenuneHuit. A3pik SPICE.

17. PacueT ManoCUTHaJIbHBIX YyBCTBUTEILHOCTEH.

18. MukpocxeMOTEeXHUKA aHAIOTOBBIX U aHAIOTO-1TU(PoBbIX CD GI0KOB.

19. Maremaruueckue moaeid POY U ux 3J1€MEHTOB.




20. Krnaccudukamusi yCHWIHTEIbHBIX YyCTPOWCTB. TexHHYecKHe ToKa3aTellu
YCHJIMTENbHBIX YCTPOUCTB.

21.  Ocob6ennoct MOII-Tpan3uctopoB. CxeMOTeXHHKa HCTOYHUKOB TOKa U
TOKOBBIX 3epkay. CXeMOTeXHUKa ¢ 0OIIUM HUCTOKOM M UCTOKOBBIX TTIOBTOPUTENECH.

22. Juddepennnanbubie kackaabpl. CxemoTexHuKa nuddepeHnanbHbIX KacKaloB
ycuiienusi. CXeMOTeXHUKAa KOMIIapaToOpOB.

23. OmnepauuoHHbIM ycuiutenb. CXEMOTEXHUKA OINEpPAlMOHHBIX YCHUIIUTENCH.
AMIUITUTYAHO-4acTOTHAasE W (Pa30BO-4aCTOTHAS XapaKTEPUCTUKH OMEPALMOHHOTO
YCUJIUTENA JUIsl MaJIOTO CUTHAJIA.

24. (CXeMOTEeXHHKa pEe3UCTUBHO-EMKOCTHBIX KacKaJoB. XapaKTEpPUCTUKH B
0o0JaCTH CpPEMHMX YacTOT. XapaKTePUCTUKH B OOJACTH HUBIIMX 4YacToOT.
XapakTepUCTUKH B 00JIACTH BBICIINX YaCTOT.

25. VYcrpoiictBa (opmupoBanus AUX. AkTuBHBIE (UIBTPH Ha OMEPAIIMOHHBIX
YCUIIUTEIISX.

26. Mopaynsauus u gemonyisuus. [IpeoOpazoBatenu yacToTbl. CXeMOTEXHUYECKOE
IPOEKTUPOBaHKE MpeoOpa3zoBaTesid 4acTOThl. [IpUHIUIBI TOCTPOEHUST YMHOKUTENEH
4aCcTOTHl. Y MHOXKHUTEN YaCTOTHI Ha JU((epeHIINaTbHBIX KacKaaax.

7.2.6 MeToanka BbICTABJICHUS OLCHKH IPH MPOBEJICHUH MPOMEKYTOYHOM
arrecTauuu

DK3aMeH MPOBOJUTCS MO TeCcT-OmiieTaM, KaXIblii W3 KOTOPBIX COJACPKHUT 3
BOIIPOCA, MO OJJHOMY IO Ka)XJI0M U3 TE€M, U 3 3aJa4u, [0 OJHOM IO KaXION U3 TEM.
Kaxxnplii mpaBUIIbHBII OTBET Ha BOMNPOC B TeCTe oOlleHMBaeTcs | Oamiom, 3amada
OLICHMBAeTCs B 5 OayuioB, mpH AOMycKe apupMeTnyeckor ommoOku — 4 Oasa, mpu
IPaBUJILHOM XOJI¢ HE3aKOHYEHHOTO pelieHus — 3 Oaia, Tpu MPOABHKCHUH B
pemennn — 2 6aymia. MakcumanbHOE KOJTUYECTBO HaOpaHHBIX OayioB —18.

- OLICHKA «HEY/I0BJIECTBOPUTEIIBHO» CTAaBUTCS B CIIydae, €CJIM CTYJeHT HaOpasl MeHee 6
OaJoB.

- OIICHKA «Y/JOBJIETBOPUTEILHO» CTABUTCS B ClIydae, €CJIM CTyAEeHT Habpai oT 6 70 9
OaoB

- OLICHKA «XOpOII0» CTAaBUTCS B Cllyyae, eclid CTyAeHT Habpai oT 10 o 15 Gamios.

- OIIEHKA «OTJIMYHOY» CTABUTCS, €CIIU CTYJeHT Habpai ot 16 mo 18 Gamios

7.2.7 IlacnopT OLICHOYHBIX MATEPHAJIOB

No | KonTponupyemsie pazaenst | Koa HaumenoBanue

n/m | (TeMbl) AUCLMILIAHBI KOHTPOJIUPYEMOM OLIEHOYHOI'0 CPEICTBA
KOMIIETeHIIMH (WK
€€ 4acTH)

1 Cpena npoektupoBanus | [1K-3 Tect, »dK3amMeH, YCTHBIM
AHAaJIOTOBBIX YCTPOWCTB. OIpoc, 3aImTa
MapupyT MOJENUpOBaHUS MU 7abopaTopHbIX — paboT
NPOCKTUPOBAHUSI  AHAJOTOBBIX OTBETHl Ha MPAKTUYECKUX
ycrpoiictB Cadence IC 3aHSIITHSIX

2 Amnanorosoe cxemorexnuueckoe | ITK-3 TecT, 5K3aMeH, YCTHBIN
MOJCIIMPOBAHUC. BI/II[I:I U THUIIbI OIpocC, 3alIuTa




aHanmn3a nabopaTOpHBIX padoT ,
OTBCTBI HAa NPAKTUYCCKUX
3aHATHUAX

3 bubnnorexu snementos. | I1K-3 TecT, 3K3aMeH, YCTHBIN
CocraB, cTpykTypa OuOIHMOTEK OTIpOC, 3aluTa
3JIEMEHTOB ISt 71a00paTOpHBIX padoT ,
CXEMOTEXHUYECKOTO OTBETHI Ha MPAKTUYECKUX
MOJICTTUPOBAHUSL C TPOSKTHBIMHU 3aHSITHSIX
HopMamu 90 uM BbuKMOII
TEXHOJIOTHH

4 Merononorus mnpoektupoBanus | [1K-3 Tect, 5K3aMeH, YCTHBIN
¢ poBeIx ycrpoiictB YBUC OIIpOC, 3aluTa

1abopaTOpHBIX padoT ,
OTBETHI HAa MPAKTUICCKUX
3aHATHUAX

7.3. Meroauueckue  MaTepuaybl, ONpeleJAIINEe  NPOLEAYPbI
OLICHMBAHMSA 3HAHUI, YMEHHMI, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH

TectupoBaHue ocymiecTBiIs€TCs, JIMOO MPU NOMOIIM KOMIBIOTEPHON CUCTEMBI
TECTUPOBAHUS, JIMOO C HCIOJIb30BAHWEM BBIIAHHBIX TECT-33JaHUi Ha OyMa)KHOM
Hocutene. Bpems tectupoBanus 30 MHH. 3aTeM OCYIIECTBISETCS IPOBEPKA TECTA
HK3aMEHATOPOM U BBICTABIIAECTCS OLIEHKA COTJIACHO METOJIMKH BBICTaBJICHUS OLEHKU
IIPU NPOBEJCHUU IPOMEKYTOYHOM aTTeCTALNH.

Pemenne craHAapTHBIX 3aJad  OCYLIECTBISETCA, JHOO MpHU [OMOIIHU
KOMITBIOTEPHON CHUCTEMBI TECTUPOBAHMS, TMOO C MCIOIb30BAHUEM BBIJIAHHBIX 3a7a4
Ha OymaxkHOM HocuTene. Bpems pemenust 3anad 30 MuH. 3aTeM OCYILIECTBISETCS
IIPOBEpKAa pEIICHHs 3aJad 3K3aMEHATOPOM M BBICTABIIIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPH IMPOBEACHUH IPOMEXYTOYHON aTTECTALUU.

Pemenne mnpukiIagHbIX 3aJad  OCYIIECTBISETCS, JHUOO TMpU  MOMOLIH
KOMIIBIOTEPHOM CUCTEMBbI TECTHUPOBAHMSI, JMOO C MCIOIb30BAaHUEM BBIJAHHBIX 33734
Ha OymaxkHOM HocuTene. Bpems pemenus 3amay 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA pEIICHHs 3aJad 3K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COIJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPH IMPOBEACHUHN POMEXYTOYHOM aTTECTALUN.

3ammra KypcOBOTO TPOEKTa OCYILIECTBISETCS COMVIACHO TpeOOBaHMSIM,
NpeabIBIsIEeMbIM K paboTe, ONMHUCAHHBIM B METOJMYECKUX MaTepuanax. [IpumepHoe
BpEMsI 3alIMTHI HA OJTHOTO CTyAEHTa cocTaBgeT 20 MUH.

8 YYEBHO METOANYECKOE U THO®OOPMALIMOHHOE
OBECIHHEYEHHUE JNCIUIIJIMHBI

8.1 Ilepeyenbp y4eOHOM JHUTEepaTypbl, HEOOXOAMMOUW [JISI OCBOEHHS
AUCHMILIMHBI

1. 10.C. bamamos, A.M. Mymra, AM. Cymun MogenupoBanue
aHaJIOTOBBIX YCTPOUCTB CBEPXOOJBIINX UHTETPAIbHBIX cXeM (yueOHoe mocobue)

2. 0.C. banamos, J.B IllexoBuos IlpoexktupoBanue wunudpoBbIx
yctpoiictB YBUC (yuebHoe mocobue)



3. Koposes M. A. Kpynkuna T. [O. Ilyrps M. I'. IlleBskoB B. H.
TexHonmorus, KOHCTPYKIIMU U METO/bl MOJICTUPOBAHUS KPEMHHUEBBIX MWHTEIPAIbHBIX
MHUKPOCXEM. Yacte 2 ISBN: 978-5-9963-0913-9
http://znanium.com/bookread2.php?book=366622

4, bamamos [0.C., Cymun A.M., Mymrta A.1A. MeToanueckue yka3aHUs
MO BBINOJIHEHHIO JlabopaTtopHbix pabor Ne 1 - 4 1o JUCHUIUIMHE
«CXeMOTEeXHUYECKOE MPOEKTUPOBAHUE AHAJIOTOBBIX YCTPOWCTB CBEPXOOIBIIMX
WHTETPABHBIX CXEM» JUIsl MarucTpoB W CAymaTened mpodecCHnoHaTbHON
NEPETIOATOTOBKH  CIIEHUANUCTOB ouHOM Qopmbel o0yuenus / OI'BOY BIIO
«BOpoHEXKCKHI TOCYIApCTBEHHBIM TEXHMYECKHl yHuBepcuter»; coct. FO.C.
bamamos, A.1. Mymira, A.M. Cymun. Boponex, 2011. 41 c.

8.2 IlepeyeHb HMH(POPMAUMOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX MPHU
OCYIIECTBJIEHMH 00pa30BaTeJILHOI0 Mpouecca Mo JUCHUILINHE (MOIYJII0),
BKJIKOYASl TNepevYeHb JHIEH3MOHHOI0 MPOrpaMMHOr0 ofecne4veHHsi, PecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTH «HHTEepHET», COBpPEMEHHBbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

nporpaMMHbIii komiuieke «Kommnac 3D»

nporpaMMHbIi komiuieke Altium designer (yueOHas auiieH3us)

http://window.edu.ru/ - eaquHOE OKHO JOCTYIa K 00pa30BaTeIbHBIM pecypcam

http://www.rsci.ru/grants/grant_news/ - HOBOCTH 0 rpaHTax

http://www.fips.ru/ - deaepalibHbIi UHCTUTYT MPOMBIIIJICHHON COOCTBEHHOCTH

http://www.rupto.ru/ - ®enepanpHas ciayxk0a TIO0 HWHTEUICKTYaTbHON
cooctBenHoctu (PocmareHr)

https://old.education.cchgeu.ru/ - snekTpoHHass MHOOPMAIMOHHO-00yYarOIIast
cucrema BI'TY

https://docplan.ru/ - 6a3a nanusix TOCT

www.elibrary.ru/ - snextpoHHas 6ubIHOTEKa

https://www.iprbookshop.ru/ ,  https://e.lanbook.com/ -  saekTpoHHBIC
OMOJIMOTEYHBIE CUCTEMBI

http://www.vorstu.ru/structura/library/ - wnay4yHO-TexHHUYecKass OuOIMOTEKA
BI'TY

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JINUMAS 1JIA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA
Crnenuanu3upoBaHHas JIGKIIMOHHAS ayAUTOpUsI, OCHAIIIEHHAss 000py10BaHUEM
JUIS JICKUMOHHBIX IEMOHCTPALUM U IIPOEKIIMOHHOM annaparypou
Komnbrorepuslii  knacc, ocHameHHas [I[OBM ¢ ycTaHOBJIEHHBIM
MIPOTPaMMHBIM 00eCIICUCHUEM

10 METOANYECKHUE YKA3ZAHUA JUIAA OBYYAIOIIIUXCH 11O
OCBOEHMIO JUCHUIIVIMHBI (MOAY JIA)


http://znanium.com/bookread2.php?book=366622
http://window.edu.ru/
http://www.rsci.ru/grants/grant_news/
http://www.fips.ru/
http://www.rupto.ru/
https://old.education.cchgeu.ru/
https://docplan.ru/
http://www.elibrary.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/
http://www.vorstu.ru/structura/library/

[lo nucrunnmuae «CXEMOTEXHMYECKOE MPOEKTUPOBAHUE  DIEKTPOHHBIX
CPEACTB» YUTAIOTCA JIEKIMU, MPOBOAATCA MPAKTUUYECKHE 3aHATHS U J1aOOpaTOpHBIE
paboTHI.

OCHOBOM M3y4Y€HUs TUCUUIUIMHBI SBISIFOTCS JIEKLIUHU, Ha KOTOPBIX U3JIararoTcs
HanOoJiee CyIIECTBEHHBIE M TPYIHBIE BOMPOCHI, a TaKXKe BOIPOCHI, HE HAIIEIIINEe
OTpaKeHHs B yueOHOI TuTeparype.

[IpakTryeckre 3aHATHS HANpaBiICHbl HA MPHOOpPETEHHE MPAKTUYECKUX
HABBIKOB pacueTra MapaMeTpPOB JJIEKTPOMATHUTHOW COBMECTUMOCTH. 3aHSITHS
MPOBOSTCS IMyTEM PEIICHUS KOHKPETHBIX 33/1a4 B Ay TUTOPUH.

JIaGopatopHbie pabOTHI BHINOJTHSIOTCA Ha JIAOOPATOPHOM OOOPYIOBaHHH B
COOTBETCTBUH C METOJIMKAMHM, TPUBEICHHBIMH B YKa3aHUSX K BBITIOJHEHUIO PadoT.

bonpiioe 3HaueHne MO 3aKPEIJICHHIO M COBEPIICHCTBOBAHHMIO 3HAHUI MMEET
camocTosTenbHas paboTa ctyaeHToB. MHpopmanmio o Bcex BUAaX CaMOCTOSTEIbHON
paboThI CTYIEHTHI OTYYaIOT Ha 3aHATHIX.

OcBoeHMEe TUCHUILIMHBI OIIECHUBAETCS HA SK3aMEHE.

Bup yueOHbIx JleaTenbHOCTh CTyIEHTA

3aHSTUH (oco5eHH00mu OdesamenvHocmu cmyoenma uneanuoa u auya ¢ OB3,

npu Haauvuu maxkux o6yltaiou4uxc,¢z)

Jlekmsa Hanucanne koHcmekTra JIEKOMI: KpaTKO, CXEMAaTHYHO, IOCJIEIOBATEIBHO
(buKCcUpOBaTh OCHOBHBIE IOJIOKEHHSI, BBIBOJBI, (HOPMYIHPOBKHU, OOOOIICHHUS;
IOMEYaTh Ba)KHBIC MBICIIH, BBIICIISTh KIKOYEBBIE CIIOBA, TepMHUHBI. [IpoBepka
TEPMHUHOB, MOHATHM C NOMOIIBIO SHIUMKIIONEINN, CIIOBAPEH, CIPABOYHUKOB C
BBITIMCHIBAHUEM TOJIKOBaHUN B TeTpaab. OO0O3HAUE€HHE BOIMPOCOB, TEPMUHOB,
Marepuaia, KOTOPbIE BBI3BIBAIOT TPYIHOCTH, IIOUCK OTBETOB B PEKOMEHYyEMOM
nuteparype. Ecam camocrosiTennbHO HE yHaeTcsi pa3oOpaThCsi B Marepuale,
Heo0xouMo cOpMyITUPOBATH BOMPOC MU 33JaTh MPENOJaBATENI0 Ha JIEKIUU
WJIV HA MIPAKTUYECKOM 3aHSTHH.

[Tpaktnyeckoe | KoHcrekTupoBaHME PEKOMEHYEMBbIX HCTOYHMKOB. PaboTa ¢ KOHCHEKTOM

3aHsATHE JeKUUH, TOATOTOBKA OTBETOB K KOHTPOJBHBIM BOMNpOCAM, IPOCMOTP
pexomeHayemon nuteparypsl. IIpocioymmBanue ayauo- M BHAEO3ANUCER IO
3aJlaHHOM TeMe, BBIIIOJHEHUE PACUETHO-TpadUUeCKUX 3aJaHui, perieHue 3a1a4y
10 AJITOPUTMY.

JlabopatopHas | JlabopaTopHble paOOTBHI TO3BOJSIOT HAYYUTHCS TPUMEHATH TEOPETHUYECKHUE

pabota 3HAHUA, TOJNyYeHHBbIC Ha JIEKIIMHM TPH PEIICHUH KOHKPETHHIX 3a1ad. YToObI
HanOollee palMOHAIFHO W TIOJMHO  HCIIONb30BaTh BCE  BO3MOXKHOCTH
nabopaToOpHBIX I TOATOTOBKM K HHUM HEOOXOAMMO: CIIeyeT pa3o0paTh
JEKIMI0 TI0 COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
paznenom ydeOHuKa, mpopaboTaTh TOMOTHUTENBHYIO TUTEPATYPY U UCTOUYHUKH,
PEIINTH 3aJa4U U BBIIIOJHUTDb APYTHE NMCbMCHHBIC 3aJaHNs.

CamocrosrensH | CamocTosTeNnbHAs paboTa CTYAEHTOB CIIOCOOCTBYET TINTyOOKOMY YCBOEHUS
as pabota ydueOHOro  MmaTtepuaisa M Pa3BUTHUIO  HABBIKOB  €CaMOOOpa30BaHMS.

CamocrodTenbHas paboTa npeanoaaraeT ciaelyrollue COCTaBISIOINeE:

- paboTa C TeKcTaMu: Y4YeOHMKaMH, CIPABOYHHKAMHU, JOTOJTHUTEIHHOU

JUTEPATypOi, a TaKKe NMpopaboTKa KOHCIIEKTOB JICKLIUH;

- BBIITOJTHEHUE JJOMAITHUX 3aJaHUi U PacueToB,;

- pa60Ta Haa TCMaMU IJid CaMOCTOATCIIbHOI'O U3YYCHUS

- yyacTie B paboTe CTy/IEHUECKHX HAyYHBIX KOH(EPEHINH, OMMMITHA;

- IOJArOTOBKA K IPOMEKYTOYHON aTTECTallUU.




IToaroroBka x
MIPOMEXYTOUHO
U aTTecTaluu

['oToBUTBCS K NPOMEKYTOYHOM AaTTECTAlMM CIEAYET CUCTEMAaTU4YECKH, B
TEUEHHE BCEro cemecTpa. VHTEHCHMBHAas MOArOTOBKA JOJYKHA HAYaThCsid HE
MO3/IHEE, YEM 3a MECAL-TOIATOpa IO IPOMEKYTOUHOM arrectauuu. [[aHHbIE
nepes 9K3aMeHOM Tpu JHS 3PPEKTUBHEE BCETO UCIOIB30BATh ISl TOBTOPCHHUS
Y CUCTEMATHU3alUK MaTepuaa.




JHUCT PETUCTPAIIMA U3SMEHEHUI

ITonnuce
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n/m
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