MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

3a04HbBIN QaKyabTeT
Kadenpa nandopmarimoHHO-U3MEPUTETBHBIX CUCTEM

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
WHCTPYMEHTOBEJEHUE

«b1.B.03.03 CXEMOTEXHHUKA I'EQOAE3NYECKUX CUCTEM»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenuanbHocts: 21.05.01 Ilpuknagnas reone3us

Hampasinennocts(ipoduiie) moarotoBku: MHkeHepHas reoae3us

KBanudukanms (cTerneHb) BHITYCKHUKA: CIICITAATTUCT
dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 5 nmet 8 mecsma(-eB)

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yacax: 72 aK.4.

Mocksa, 2024

Ne 000002088 Crpanuna 1 u3 13



Pa3padoruukmu:

HouenTt xadeaps MHGOpMaIMOHHO-U3MEPHUTETBHBIX CHCTEM, K.T.H.,
norear Casoctud [1. Y.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC

BO no cnenmansrocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKASHHOTO MpUKa3oM MuHOOpHAYKH
ot 11.08.2020 Ne 944

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno |15.02.2024, Ne 1
YueGHO-MeToau
4ECKOHN
KOMHUCCUU
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocBOeHMs IMCLUUIUIMHBI - (OPMHPOBAHUE y OOYYAIOMIMXCS CIIOCOOHOCTH pelaTh
3amaud  MPOECCHOHANBHON JESATENIbHOCTH, CBS3aHHBIE C TPOSKTUPOBAHHWEM, pacueToM |
WCCJICIOBAHUEM aHAJIOTOBBIX M IHU(POBBIX AIEKTPOHHBIX YCTPONCTB T€0/E3MUECKUX MPHOOPOB U
CHCTEM.

3anaun u3y4eHus JUCIUILTUHBL:

- TPOBEJCHHUE aHajgn3a COBPEMEHHOH »IeMEHTHOW 0a3bl, M3y4deHHE MPUHIUIOB IOCTPOCHUS,
XapaKTEepUCTUK U oOnacTed MPUMEHEHHUs aHAJIOTOBBIX M IHU(POBBIX YCTPOWUCTB, UCHOIb3YyEMbIX B
reo/1e3N4eCcKOM NMPUOOPOCTPOCHHH;

- (¢opMHUpOBAaHUE YMEHHUU BBHIMONHITH JJICKTPUUECKHE PACUEThI MMapaMEeTPOB U PEKHUMOB PabOTHI
Y3JI0B M KaCKaJI0B AJIEKTPOHHBIX YCTPOHCTB Ire0Ie3nYeCKuX MpubopoB;

- OCBOCHHE HAaBBIKOB CXEMOTEXHHYECKOTO MOJACTUPOBAHUS, pa3paboTku u Bepuduxammu
MIPOEKTHBIX PEHICHUH C MCIOJIb30BAaHUEM CHUCTEM aBTOMaTH3WpoBaHHOro mpoektupoBanus (CAIIP)
1 METO/I0B IKCIIEPUMEHTAILHOTO UCCIIE0BAHNS MAKETOB YCTPOMCTB.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[IK-6 Cnoco0GeH OpraHM30BbIBaTH XpaHEHHUE, JKCIUTyaTallMi0, TPAHCHOPTUPOBKY CpEACTBa
U3MEPEHUil, OCYIIECTBIATh METPOJIOTHUECKOe o0ecTiedeHre MpubopoB

[TK-6.1 Opranuzyet paOoThI 110 MOBEpKe (KAITMOPOBKE) CPEJACTB U3MEPEHUI B MOAPA3ICTICHUN
3namo:
[1IK-6.1/307 IlpuHOMOManbHBIE CTPYKTYpHBIE CXEMbl OCHOBHBIX TI'€0J€3MYECKHX
npubopoB
[IK-6.1/348  Metponoruueckue  XapakTepUCTUKH  SJIEKTPOHHBIX  KOMIIOHEHTOB
Te0Ie3NYECKUX CUCTEM
[MK-6.1/319 ®usnyeckue NPUHIUNBEI PaOOTBl OCHOBHBIX JATYHKOB TEO/E3MUECKHIX
CUCTEM
Ymemo:

[1K-6.1/YM7 BBISBASATE HEUCHPABHOCTH B PabOTE Teo/e3M4YeCKOro OOOpYJAOBaHHS Ha
YPOBHE (PYHKITHOHAIBHBIX OJIOKOB

[1K-6.1/YM8 HHTepnpeTupoBaTh Pe3yabTaThl KOHTPOJIBHBIX M3MEPEHUH W TECTOB JIs
OLICHKH MPUTOTHOCTH NMPUOOpa K NajdbHEeHIIel SKCITyaTaluu

Bnaoemw:
[1K-6.1/HB6 HaBblkamu paboThI ¢ KOHTPOJIbHO-U3MEPUTEIEHBIM 000PYI0OBAHUEM

[1K-6.1/HB7 HaBbikamu IPUHATHS PEIICHUI O BBIBOJE MPHOOpa M3 IKCIUTyaTaIluy WITH
HaMpaBJICHUH €0 B PEMOHT Ha OCHOBE aHaJIu3a PE3yJIbTaTOB OBEPKU

3. Mecro aucuumimHbl B cTpykrype OII

Huctumnuaa (Momynb) b1.B.03.03 «CxemoTexHHMKAa T€OAE3UYECKUX CHCTEM» OTHOCUTCS K
dbopMupyemMoli yyaCTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH YacTh 00pa3oBaTeIbHON MPOTrpaMMbl U
n3yyaercsi B cemecTtpe(ax): 4.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

HaumenoBanue pazaena, TeMbl

Bcero

JIeKIIMOHHbBIE 3aHATHS

[IpakTnueckue 3aHATUS

00y4YeHHUsI, COOTHECEHHBIE C

[Inanupyemblie pe3yabTaThbl
pe3yJibTaTaMu OCBOEHUS

Pa3nen 1. JInuHeiHbBIE DJIeMEHThI
M CXeMBI

N

0

— | CamocTosTEeNnbHAS paboTa

=)

Tema 1.1. Pacuet cxem
IIOCTOSIHHOTO TOKa

Tema 1.2. Pacuet cxem
MIePEMEHHOTO TOKa

~ | mporpamMMBbI

=
A
o)

Pa3nen 2. HeaunelHbIe
3JIeMEHTHI M CXeMBbI

24

Tema 2.1. YcTpoiicTBO
MOJTYTIPOBOAHUKOBBIX TPUOOPOB

Tewma 2.2. Cxembl ycunuTesnen Ha
TPaH3UCTOpaxX U X pacyeT

11

Tema 2.3. CxeMbl
BBITIPSIMUTEIILHBIX U
(GUIBTPYIONMIUX YCTPONCTB U UX
pacuer

ITIK-6.1

Pa3znen 3. UnTerpajibHble
cXeMbl H MHKPONPOILeCCOPbI

24

Tema 3.1. OcHOBHBIE
HaIpaBICHUS
MUKPOMHUHHUATIOPU3ALII
AJIEKTPOHHOM araparypbl

Tema 3.2. [ludposas sneKTpoHHKA

Tema 3.3. MukpoImpoieccopHbie
cpeacrTsa

ITIK-6.1
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5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

Pa3zoen 1. Tunennvie 31emernmot u cxemol

Tema 1.1. Pacuem cxem nocmosiHio2o moka

ba3oBbie 3aKOHBI AIEKTPOTEXHUKM: 3akOH Oma Juisi ydacTka M TMOJHOM uenu. lIlepBolid 1 BTOpOM
3akoHbl Kupxroda. Metoapl aHanm3a JUHEHHBIX IETEH: METOA HETMOCPEICTBEHHOTO NMPUMEHEHUS
3akoHOB Kwupxroda. IloHsTHE 5>KBHBaJICHTHOTO NpeoOpa3oBaHus cxeM. Pabora, MOITHOCTH |
SHEpPreTHUYeCKHil OallaHC B AJIEKTPUYECKUX Lemnsx. PemieHue 3aaad Ha MNPUMEHEHHE 3aKOHOB
Kupxroda. Pacyer TokoB M HampspkeHHM B MOCTOBBIX cxeMmax. IIpoBepka OanmaHca MOIIHOCTEH.
N3ydeHne MeTO0B KOHTYPHBIX TOKOB, Y3JIOBBIX MOTEHIIMAIOB M SKBUBAJIEHTHOTO FeHEpaTopa.

Tema 1.2. Pacuem cxem nepemenHo20 moka

OcHOBHBIE TTapaMeTPBhI MEPEMEHHOTO ToKa. [IpencraBienrne compoTUBIEHNN B KOMIIEKCHOH (hopme.
3akon Oma mis nenei nepemenHoro Toka ¢ R, L, C sanementamu. [loHsTue numnenanca. AKTUBHAs,
peakTuBHas U MONHasg MouIHOCTh. KoadduinueHnt momHOocTH M ero 3HaueHue. I[IpumeHneHue B
reoie3uu: paboTa ANMEKTPOJABUTaTENeH B MPUBO/IAaX HABEICHHUS IeOAe3UUYECKUX MPUOOPOB, MUTAHUE
or cetn S50 I'm, momexu. IlocTpoeHHME BEKTOPHBIX JIHArpaMM TOKOB M HAIpPSHKEHUN IJIst
nocienoBareabHblx M napamwienbHbix RLC-meneii. Pacuer 1menmed mepeMeHHOTo  TOKa
CUMBOJIMYECKUM MeTo10M. 3yueHue siBJIeHHs pe30HaHCca HANPSKEHUH U TOKOB.

Pa3zoen 2. Henuneiinvle 3nemenmaol u cxemol

Tema 2.1. Yempoiicmeo noiynpo8ooOHUKO8bIX Npubopos

Ouznyeckue OCHOBBI paboThl p-n  mepexona. [lomynpoBOJHMKOBBIE AMOABI: KOHCTPYKIIHS,
BoJIbT-aMIiepHas xapakrepuctrka (BAX), ocHoBHBIC mapaMeTpbl. CTaOMIUTPOHBI: TPUHITUI PAOOTHI
Ha oOparHoii BeTBU BAX, mapamerpsl. bunomsipusiii Tpansuctop (bT): cTpykrypsl n-p-n u p-n-p,
npuHIUI paboTel, cxembl BriItoueHus (Ob, OO, OK), cratmyeckune XapaKTEpHUCTUKH, OCHOBHBIC
napameTpsl (h213, BXogHOE/BBIXOIHOE COMPOTHBICHKE). [IpMeHeHne B Teone3uu: 3ammuTa Ienei
nUTaHusl, cTabmm3aius onopHoro HanpspkeHust B AL, kinroueBsie pexxumsbl. [IpuHIUTIBL 1eCTBUS
MOJIEBBIX TPAH3UCTOPOB. AHAJIM3 CIPABOYHBIX JAHHBIX COBPEMEHHBIX MOJIYNPOBOAHUKOBBIX
pUOOPOB.

Tema 2.2. Cxembl ycunumeneu Ha mpaH3uCmopax u ux pacuem

YeunutenbHbI Kackan ¢ obmmM smuttepoMm (OD): cxema BKIIOUEHUS, BBIOOp pabodeld TOUYKH
(pexum A). Ha3zHaueHwe »IEMEHTOB CXeMbI (pe3UCTOpPBHl B 0a3e, KOJJIEKTOpPE, SMUTTEpE,
KoH7IeHcaTopbl). [pado-aHanmuTHueckuit pacuer Kackajga. OCHOBHbBIE IapaMeTpbl YCHINTENEH:
KO3((UIIMEHT YCWICHHS 1O HANpSOKCHUIO, TOKY M MOIIHOCTH; BXOJHOE U  BBIXOJHOE
COIIPOTHUBIICHHUE; aMIUTUTyAHO-4yacToTHas xapakrepuctuka (AYX). [Tonstue obparnoii cesizu (OOC,
I[10C) u ee BAMAHME HAa TMapaMeTpbl YCHIUTENs (CTaOMIBHOCTB, IMOJIOCA MPOMyCKaHHs). Bwioop
TpaH3ucropa. Pacuer pe3ucTHBHOro nenuTens Ais oOecredeHus pexuma mokos. OmpeneneHue
ko3¢ ¢uienTa ycuieHus Kackanga. [locTpoeHune Harpy3kd IO TIEpEMEHHOMY TOKy. Pacuer
MHOTOKaCKaIHbIX ycuiuteneil. Mzyuenune nuddepeHnnaabHbIX KackagoB (OCHOBA ONMEPAIIMOHHBIX
ycunuTenei). AHanu3 BIUSHHUS TEMIEpaTypbl Ha peXUM paboThl TPaH3UCTOpPA M CIIOCOOBI
TEPMOCTAOMIIN3AIUH.
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Tema 2.3. Cxembl bINpAMUMENbHBIX U UILMPYIOWUX YCIPOLICE U UX pacyem

W3ydyeHre NpUHLIMIIOB MOCTPOEHUS HCTOUYHHUKOB BTOPUYHOTO 3yeKTponuTaHus. CXembl OIHO- U
IBYXTIOIYNIEPUOAHBIX BbIIpsMUTeNed Ha auoxax. Criaxkuparomue (GUIbTPsl  (€MKOCTHBIE,
uHayktuBHble, LC-bunbrpel). Pacder kosddunmenta mynbcaruii. AKTUBHBIC (DHIBTPHI: (QHIIBTPHI
HKHUX 9acToT (PHY) u ¢punsrper Bepxaux yactot (PBY) Ha 0CHOBE OMEpallMOHHBIX YCUITUTENCH.
[Topsimox GUIBTPOB.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIs

KonTpomnsHnas padota

Pa3zoen 3. Humezpanvnoie cxemsl u MUKPORPOUECCOPbL

Tema 3.1. Ocroénble HanpasneHusi MUKPOMUHUAMIOPUZAYUU DTIeKIMPOHHOU Annapamypbl

Knaccudukanuss wunTerpanpapix Mukpocxem (MMC): mo cTeneHW WHTETpalud, [0 THITY
(rubpunHbIe, MOTYIIPOBOJHUKOBBIE), 110 (DYHKIIMOHAILHOMY Ha3HauYeHUIO (IIM(pOBHIE, aHATIOTOBBIE).
N3zyuenne cuctembl 0003HaueHui oTeuecTBeHHBIX U 3apyoOexxubix UMC. Tlonsitie Tononorun UMC
U TEXHOJIOTMYECKOro mporecca. PacmmdppoBka MapKUpPOBKM 3aJaHHBIX MHKPOCXEM IO
cnipaBoyHuKaM. [Ton6Gop ananoros.

Tema 3.2. Lugposas snekmponuxa

UccnenoBanre paboThl jJornueckux (yHKIHHA. YCIOBHO-Tpaduueckoe M300pakeHUE JIOTHYECKHUX
AIIEMEHTOB.

Tema 3.3. Muxponpoyeccopmwvie cpedcmea

Crpykrypa Mukporporeccopuoit cucremsl (MII, mamsTh, ycTpolcTBa BBO/Ia-BbIBO/IA). APXUTEKTYpa
MUKpOKOHTposuiepoB (Ha mpumepe AVR, ARM wnu PIC). O630p nepudepuitnpix ycrpoiicts: AL
(U1t ol (PPOBKH CUTHAJIOB AATYUKOB), TaiiMepbl, nHTepdeiics casizu (UART, 12C).

6. Illops1oK NpoBeIeHUsI MPOMEKYTOYHOM ATTeCTALUMN

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMi  pPerviaMeHTUPYETCsS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzanus ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 4-5 nemusa ceccusl.

3a4yeT OLEHUBAETCS 110 CIEAYIONIEH IIKaIe:
- OLICHKA «3aUTEHO» BBICTABISIETCSA, €CIIM O0yYaIOUINICs UMEET TITyOOKHe, UCUEPITBIBAIOIINE 3HAHUS
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B 00beME OCBOCHHOM MPOTPaMMBbl; 3HAHUE OCHOBHOW (00sI3aTENBHOW) JUTEPATyphl; HaeT
NPaBUJIbHBIC U YBEPEHHBIC OTBETHI, CBUCTEIHCTBYIONINE O HATMYAN TBEPIBIX 3HAHUI U HABBIKOB B
UCTIOJIB30BAaHUH TEXHUUYECKHUX CPEICTB; IIOJMHOE, YETKOE, I'PAaMOTHOE M JIOTHYECKH CTPOWHOE
U3JIOKEHUE MaTepualia; IeMOHCTPUPYET CBOOOAHOE MPUMEHEHUE TEOPETHUECKUX 3HAHMM; a TaKkKe
ABTOMAaTHUYECKH, KOT/Ia O0YJaIOUIHIACS 32 IPOMEKYTOYHYIO aTTECTAINIO UMEET OLIEHKU «OTIIMIHOY,;

- OIICHKa «HE 3aUTCHO» BBICTABISIETCS OOYdYaAIONIEMYCsl B Clydae HAJIWYHS TPYOBIX OMIMOOK IpH
W3JI0)KEHUH OTBETAa Ha OCHOBHBIC BOMPOCHI MPOTPAaMMbI, CBHICTEIHCTBYIOIINX O HETPaBUIHHOM
MOHUMAHHUK TpPEIMeTa; NPU PEIICHUH TPAKTHYECKUX 3ajad TOKa3aHO HE3HaHHWE CIIOCO0OB MX
peleH I, MaTepHall U3JI0KEH OECIIOPSIOYHO U HEYBEPEHHO.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 2. Heauneiinvie 31emenmot u cxemol
Koumponupyemvre U/IK: 1IK-6.1

Tema 2.3. Cxembl 8bINpAMUMENbHBIX U QUILMPYIOWUX YCMPOUCME U UX pacdem
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. 30uparenbpHble YCUITUTENN U aKTUBHBIE (DUIBTPBI HA ONEPAIIMOHHBIX YCUITUTEIAX

Lenb: OcBOEGHUE COBPEMEHHBIX METO/IOB pacyeTa U MPUHIMIIOB paOOTHI 3JIEKTPOHHBIX YCTPOMCTB.
3agaun:

1. I3yunTh TEOpeTUYECKYI0 HHPOPMALIUIO, IPEJICTABICHHYIO B JAaHHOM METOJUYECKOM MOCOOUH.

2. B 3aganuu pazpaboTaTh U paccunTaTh aKTUBHBIN (PUIBTP HA ONEPALMOHHBIX YCHUIIUTEIISAX.

3. Pesynbrarbl mpeAcTaBUTh B BUAEC TNPUHIMIUAILHOM CXeMbl GuIbTpa W TaOMMIBl C
paccUMTaHHBIMU DJIEMEHTAMHU.

B Xone BhINONHEHUS] KOHTPOJIBHOU paboThl HEOOXOMMO MOCIIEIOBATEIBHO PEIIUTh MIEPEUHUCICHHBIC
BBIIIIE 331241 KOHTPOJIBHON pabOTHI.

@®opmynupoBka 3anaHus: Pa3paboraTb M paccyMTaTh AaKTHBHBIM (QHUIBTP Ha ONEPAMOHHBIX
YCWIUTENSIX CO CIAEAYIOLIMMHU ITapaMeTpaMu (CM. METOAUYECKUE YKAa3aHUS).

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM
4-3 nemnss ceccus, 3auem
Konmponupyemvie U/IK: 11K-6.1
Bonpocsl/3ananus:

1. TunioBBIe CXeMBI, 3BE€HbS, IPUEMBI, 3akoHBI OMa 1 Kupxrodda

2. OCHOBHBIE TIPUHIMITBI PA0OTHl YCHJIMTEIBHBIX AJIEMEHTOB (YD), MOHATHE KpPYTH3HBI,
B3aMMO3aBUCHUMOCTH TOKOB W HANpsKEHU B TOJEBBIX M OUIMONSIPHBIX TPaH3UCTOpax, BUIBI U
KJ1accuuKanus TpaH3UCTOPOB

3. Ilonsitue kackana. [[pUHIUIT AEKTPOHHOTO YCUIICHUS

4. Tlonstue paboyeil TOYKH, €€ YHUCIOBOE BBIPAKECHHE, BXOIHBIE W BBIXOJHBIC
XapaKTePUCTUKHU TPAH3UCTOPA, HATPY304HAsI MpsMast

5. ObecneueHne NOJAOKEHUS paboueil TOUKH JUIst OUIOJIIPHBIX U ITOJIEBBIX TPAH3UCTOPOB

6. TumoBas cxema kackaja ¢ OD, Ha3HAYCHHE DIICMCHTOB
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7. MHOFOKaCKaI[HLIC YCUIIUTCIIN U CIIOCOOBI CBSI3U KaCKaJI0B B TaKUX YCHUIIUTCIIAX

8. MeTtonbl aHann3a aHajnorosbix ycTpoicTB. Ilonstue uetsipéxnomtocHuka (YI1). Onucanue
AY c nomomsro UII, cucrems! Y u H napamerpos

9. ABTOMaTH3WpPOBaHHBIE METOABI aHaimu3a, Metoabl TpadoB wu  y3moB, [1O s
MozaenupoBaHus AY

10. PaGoTa kackagoB B pe:KUMe MAJIOr0 CUTHAJa

11. TunoBbie TPOMEKYTOUHBIE TPAH3UCTOPHBIEC KACKAAbl U UX AHAJINU3

12. Kackan B cxeme ¢ OO, ero aHaau3

13. Kackan B cxeMe ¢ OB, ero anamus

14. Kackan B cxeme ¢ OK, ero ananu3. COBMECTHOE BKJIIOUEHHUE PA3IMUHbBIX BUIOB KaCKaJ0B
15. O6parnsie cs3u (OC). [Torsitue OC

16. Knaccudukamus OC: mmobanbHble, JoKanbHble, nepekpéctasie OC. MckyccTBeHHbIE U
napasutasie OC

17. ®dakTop cBs3u, MeTiaeBoe ycuieHue, kodpdunuent nepenaun 1enu OC mo TOKy H
HaPSHKEHUIO

18. IlonoxurensHas u orpunarensHas OC, kputepuil ycroitunBoctu HailikBucra
19. Tunsr OC (110 TOKY M HaNpsKEHUIO, MapauIeIbHbIC U MOCIEI0BATEIbHBIC)
20. TunoBsle cxeMbl kackanoB ¢ OC, ux ananus. Biusaue OC Ha napameTrpsl VY

21. Haueptute cxeMy MHBEPTHPYIOLIETO BKIIOUYEHUS onepaoHHoro ycuutens. O6ocHyiite
dbopmyny s pacueTa KodhUIIMEHTa YCUICHUS

22. Hayeptute cXeMy HEMHBEPTHUPYIOLIETO BKJIOYEHUS OMNEPAIMOHHOTO YCHIIMTEIS.
Ob6ocnyiite Gopmymy 11 pacueta ko3P PUIMEeHTa yCUICHUS

23. Haueptute cxemy IOBTOPUTEIS HAIIPSKEHUS

24. Havepture cxemy audQepeHInaIbHOr0 BKJIKOYCHHUS OMNEPAI[MOHHOTO YCHUIIUTEIS.
Ob6ocHyiiTe popmyy s pacdera koddduimenTa ycuneHus

25. TlosicHuTe BIMSIHUE BXOAHBIX TOKOB ONEPAIIMOHHOTO YCHJIMTENS Ha ero padoty. Kakum
00pa3oM MOYKHO YMEHBILIUTh 3TO BIUSHUE?

26. Ha3oBuTe OCHOBHBIE MPEHMYIIECTBA AKTUBHBIX (MIBTPOB Tiepe] IaCCUBHBIMHU.
Henocrarku akTUBHBIX (DHIIBTPOB
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27. Ilepeunciaure OCHOBHBbIE THIbI (UIBTPOB. HauepTuTe MX 4acCTOTHBIE XapaKTEPHCTUKU.
VYKaKuTe MOJIOCY 3arpaskICHHUs, IIPOIYCKaHUs U IIEPEXOAHON y4acTOK

28. OCHOBHBIE XapaKTePUCTUKH (PUIBTPOB B YACTOTHOM 00IacTu
29. BpemeHHbBIC XapaKTepUCTUKU QUITBTPOB

30. Yro Takoe mepenarounas GyHKIUsS GuiabTpa? YKaOKHUTE CBA3h MEXKIY YHUCIOM TOJIOCOB
nepesaTouHol PyHKIMN U HAKIIOHOM XapaKTePUCTUKH (PUIIBTpa HA MEPEXOTHOM yUaCTKe

31. Ilepeuncnaure mnpeuMyIIecTBAa KaKIOr0 M3 CIeAyOUMX THIOB (uibsTpoB: beccens,
BbarrepBopra, YeObimeBa

32. Ha3zoBHUTE KOHCTPYKTUBHO-TEXHOJIOTHYECKHE UCTIOHEHUST KopiycoB UMC
33. IlepeuncauTe ciocoObl TePMETHU3AIMH KOPITYCa U BHEIITHUX BHIBOJIOB
34. [aiite onpenenenue tononoruu UMC

35. Tlonarue o0 anamoroBoM W nudppoBoM curHajie. [loHsATHE cHUTHAIA W TOHATHE
uugpoBoro cur"ana. [IpomopluroHaNIBHOCTh aHAJOTOBOIO CHUTHAlla W LHUQPOBOro Kojaa, Kak
OCHOBHas uzes uudposoro mpeobpazoBaHusi curHana. [lpumepsl uaen MpONOPLUUOHATILHOCTH B
nporuecce u3MepeHust PU3NYECKUX BETUNIHH

36. Ilonarue 06 ananoroBoMm u 1udpoBoMm curHaie. KogupoBanue nuppoBoro curxaia B
ANeKTpUUecKux uemnsx. JlBouunas «Jlormueckuit Homb» U «wiorndeckas enuuuua». TTJI (TTL) u
KMOII (CMOS) noruka

37. Ilonarue o unuppoBoM Kojae M HUPPOBOW MaTreMaTHKa U JAPYTHe CHCTEMbl CUUCIICHHS.
[lepecuér 3HaYeHHWH W3 JAECATUYHON CHUCTEMBI CUHUCIEHHS B JIpyTH€ CHUCTEMbI W OOparTHoO.
IIpencraBnenue B ABOMYHOM BUJE OTPULIATEIIBHBIX YU CEI

38. Jlormueckue sieMeHTHl M HX (QyHKOUH. AnreOpa-moruka. OCHOBHBIE JIOTHUECKHE
AJIEMEHTBI

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. benmoB H. B. Dnekrporexnuka u ocHoBbl AekTponuku / H. B. benos, 0. C. Boakos. -
Cankr-IletepOypr: Jlans, 2022. - 432 c. - 978-5-8114-1225-9. - Tekct: 31MeKTpOHHBIA. //
WznarensctBo Jlamp: [caiit]. - URL: https://e.lanbook.com/img/cover/book/210866.jpg (mara
obpamenust: 16.03.2025). - Pexxum nocTyma: 1mo moanmcKe

2. lapanoB A. B. OCHOBBI MUKPOTIPOIIECCOPHOM TEXHUKH: yueOHOE mocooue: yueOHoe mocooue
/" A. B. llapanoB. - OCHOBBI MHKPOIIPOIIECCOPHON TEXHUKH - Tomck: ToMCKui rocymapcTBEHHBIN
YHHUBEPCUTET CHUCTEM YMPABICHUA U paguo’iekTpoHuku, 2008. - 240 c. - 2227-8397. - Tekcr:
anektpoHubii. // IPR SMART: [caiiT]. - URL: https://www.iprbookshop.ru/13958.html (mara
obpamenust: 16.03.2025). - Pexxum nocTyma: 1mo moamnmcke
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3. XoxioB A. B. AnanoroBas cxemotexHuka. Kypc nekiuii u nabopatopHslii paaropu3ndecKuii
NPAaKTUKyM II0 CXEMOTEXHHYecKkoMy Mozenuposanuio / A. B. Xoxmos, A. B. Crnennes, K. C.
CepreeB. - AmnasoroBas cxeMmoTexHHMKa. Kypc nexmmii u naGopaTopHbIi  paanopu3NdecKuii
IIPAKTUKYM [0 CXEMOTEXHHUYECKOMY MozaenupoBaHuto - Caparos: M3marenbctBo CapaToBCKOro
yauBepcuteta, 2020. - 216 c. - 978-5-292-04681-3. - Tekcr: anekrponnsiit. / IPR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/116324.html (mara o6pamenus: 16.03.2025). - Pexxum gocrymna:
IO MOAIHNCKE

4. BonoBuu I. . CxeMOTeXHUKA aHAIOTOBBIX U AHAJIOTO-IIU(PPOBBIX IEKTPOHHBIX YCTPOUCTB /
I . BonoBuu. - CXeMOTEXHHUKa aHAJIOTOBBIX M aHAJIOTO-IIM(PPOBBIX AIEKTPOHHBIX YCTPOUCTB -
Caparos: IIpodoOpazoBanue, 2024. - 634 c. - 978-5-4488-0123-5. - Tekcr: snexrponusiid. // IPR
SMART: [caiir]. - URL: https://www.iprbookshop.ru/145932 html (nara oopamenus: 16.03.2025). -
PexxuM noctymna: 1o noamucke

Hononnumenvnasn rumepamypa

1. Per JIx. Ilpombinuiennas snexkrponuka / k. Per. - [Ipombliennas anekrponuka - Caparos:
[Tpodobpazosanue, 2024. - 1136 c. - 978-5-4488-0058-0. - Tekcr: anexrponHsiid. / IPR SMART:
[caiiT]. - URL: https://www.iprbookshop.ru/145927 . html (mara oGpamenus: 16.03.2025). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

2. JlockytoB E. JI. CxeMOTEXHHKA aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOHCTB: ydeOHOE mocoOue:
yuebHnoe nocobue / E. JI. JlockyToB. - CXeMOTEXHHKA aHAJOTOBBIX 3JIEKTPOHHBIX YCTPOWCTB -
CaparoB: BysoBckoe obOpazoBanme, 2016. - 264 c. - 2227-8397. - Tekct: snekrponnbiit. // IPR
SMART: [caiiT]. - URL: https://www.iprbookshop.ru/44037.html (zara obpamenus: 16.03.2025). -
Pexxum gocrtyna: mo noanucke

3. Hypxkun B. B. Hnadopmaruka: ydeOHO-METOAMYECKOE IMOCOOMe: Y4eOHO-METOIUYECKOe
nocobue / B. B. Hdypkun, O. H. IlneikoBa. - Mudopmaruka - HoBocubupck: HoBocubupckuii
rOCyJapCTBEHHbIN TexHuueckuit ynuepcutet, 2019. - 59 c. - 978-5-7782-3973-9. - Tekcrt:
anektpoHHbil. // IPR SMART: [caiir]. - URL: https://www.iprbookshop.ru/98707.html (nara
obpamenust: 16.03.2025). - PexxuMm goctyna: mo noAmucKe

4. TlpowmblluieHHAs JIEKTPOHMKA: ydeOHoe mocobue: yueOHoe mocodue / cocrasurenu: . /1.
MuxaiinoB [u ap.]. - IlpomsinuieHHas snektpoHuka - Kaszanp: Kasanckuil HanumoHanbHBIN
HCCIIE0BATENbCKUI TeXHONOTHUeckui yHuBepcuret, 2008. - 81 c. - 978-5-7882-0598-4. - Tekcr:
anektpoHHbil. / IPR SMART: [caiir]. - URL: https://www.iprbookshop.ru/62504.html (nara
obpamenust: 16.03.2025). - Pexxum goctyna: mo noAmucKe

5. BamoxoB /1. I1. ®u3udeckre 0CHOBBI MEKTPOHUKH: yaeOHOE TTocoOue: yueOHoe mocodue / /1.
II. Bamoxos, P. B. IluryneB. - @usnueckue OCHOBBI JJIEKTPOHUKH - CTaBpOMOJb:
CeBepo-KaBkasckmii denepanpubiii  yHuBepcutetr, 2014. - 135 c¢. - 2227-8397. - Tekcr:
anektpoHHbi. // IPR SMART: [caiir]. - URL: https://www.iprbookshop.ru/63253.html (nara
obpamenust: 16.03.2025). - Pexxum goctyna: mo noAmucKe

6. OCHOBBI JJIEKTPOHHKH: yudeOHoe mocobue: ydeOHoe mocobue / D. M. Ilunt, WU. H.
IlerpoBuuna, U. . Pomanenko, K. A. EnuueB. - OcHoBbl 2nekTpoHuKku - Ilensa: IlenzeHckuii
rOCYIApCTBEHHBIH YHUBEPCUTET apXUTEKTypsl M cTpoutenbctBa, ObC ACB, 2013. - 208 c. -
078-5-9282-0985-8. -  Tekcr: onekrponuwni. // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/75307.html (nmara obpamenus: 16.03.2025). - Pexum goctyma: 1o
MOATHCKE

7. Kpacbko A. C. CxeMOTEeXHHKa aHAJIOTOBBIX JJICKTPOHHBIX YCTPOHCTB: y4eOHOE MocoOue:
yuebHnoe nmocodue / A. C. Kpacbko. - CxeMOTEXHHKa aHAJIOTOBBIX JIEKTPOHHBIX YCTPOUCTB - TOMCK:
ToMCKMI TOCYIapCTBEHHBI YHUBEPCUTET CHUCTEM YIPaBICHUS M paauodIeKTpoHukH, B-Crektp,
2006. - 180 c. - 5-902958-05-9. - Tekcr: amektponHbii. / IPR SMART: [caiir]. - URL:
https://www.iprbookshop.ru/13978.html (mara oOpamenus: 16.03.2025). - Pexxum pocryma: 1o
TOATTHCKE

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YYAKOIIMXCS
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IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»

1. https://www.iprbookshop.ru/ - IPR BOOKS

2. https://e.Jlanbook.com/ - DnexkrponHast 6nbnuoreunas cucrema "Jlanp"

3. https://znanium.ru/ - DneKTpoHHO-OMOIMOTEYHAs cucTema "Znanium"

4. https://github.com/Qucs - Perno3utopuii cumynsaTopa 31EKTPUUECKUX U AJICKTPOHHBIX LEHel
QUCS (Quite Universal Circuit Simulator)

5. https://rusneb.ru/ - HarmmonanwsHas anexTponHas oubnuoreka (HOB)

6. https://www.elibrary.ru/ - HOb eLIBRARY

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca Mo JUCHUIIUHE

Iepeuenv npoepammmnozo obecneyenust
(0bHOGICHIUE NPOU3BOOUMCS NO Mepe NOSBICHUSL HOBbIX 8ePCULL NPO2PAMMBbL)
1. Microsoft Office;

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eAHCEHEOETbHO)

He ucnonb3yercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMnproTepHslii Ki1acce
ABTomaruzupoBaHHoe pabouee mecto (APM) - 15 mT.
Jlocka HacTeHHast OQHOIEMEHTHAs - 2 IIT.
[Ipoexrop - 1 mt.

CMmenanHbIi THIT
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 1 mrt.
Jlocka HacTeHHasi OQHOIEMEHTHAs - 2 IIT.
WHTepakTuBHas naHens - 1 mT.
[Ipoexrop - 1 mt.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOX0IMMO BBIMOIHSTH JIOMAIIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuaiaM. [[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocrosiTennbHasi paboTa CTYIEHTOB OIMCBIBACTCA U PETYIUPYETCS  METOIAWYECKUMU
PEKOMEHAAIMSIMH I10 TUCHUTUIHHE.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTalluid, BHACO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoi cpene (IMOC) yauBepcutera. MHIMBUAYaIbHBIC 3aaHUS
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noAOUpPAOTCsl B aJaNTUPOBAHHBIX K OTPAaHHUYCHHSM 370pOBbs (GopMax (MMCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIMII C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/{OPOBBSI.

Pabodass mporpamMMa AMCHIUIUIMHBI U1 WHBAJIUAOB U JIUI] C OIPAaHHYCHHBIMH BO3MOXXHOCTSIMH
37I0POBbsI pa3padaThiBaeTCsl MHANBUAYAIBHO C YI€TOM OCOOCHHOCTEH MCUXO(DU3UMIECKOTO Pa3BUTHS,
WH/IMBUYATBHBIX BO3MOKHOCTEH M COCTOSIHUS 37I0POBBSI TAKMX O0YYaOIITIXCS.
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