IMTPHJIOKEHUE

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA30OBAHU S POCCUNCKON ®EJIEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIEI'O ObPA3OBAHUMA
«PA3AHCKMU T'OCYAJAPCTBEHHbBIN PAIMOTEXHUYECKNUU YHUBEPCUTET
NMEHU B.®. YTKHUHA»

Kadenpa «Mukpo- 1 HAaHOAJIEKTPOHHUKA

OHEHOYHBIE MATEPHUAJIBI
10 JUCLIUIUINHE

b1.B./1B.01.02_« Cn0:kHOQYHKIIHOHAJIbHBIE JICKTPOHHbIE 0JIOKH

Hanpasnenne moaroToBku

03.03.01 «IIpuxiagHbie MaTeMaTUKa U (PU3UKa»

HanpasnenHnocts (mpouib) NoArOTOBKH

QHGKTPOHI/IKa, KBAaHTOBBIC CUCTEMbBI U HAHOTCXHOJIOTHN

YpoBEeHb NOATOTOBKHU

AkaneMuyeckuii 6akaiaBpuaT

KBanuduxanus BbIyCKHUKA — OaKaiaBp

®opmbl 00yUeHUS — OUHAs

Psazaus 2025 1.
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OneHouyHble MAaTEepHAIbI — 3TO COBOKYIHOCTb Y4YEOHO-METOAMYECKHX MAaTepHallOB
(KOHTPOJIBHBIX 33JaHUH, onUcaHuil (HOpM U TpoUEayp), IPeIHA3HAUCHHBIX JUIS OLCHKH KayecTBa
OCBOCHMs OOYYarOIMMUCS JaHHOM JMCUMIUIMHBI Kak YacTH OCHOBHOHM mpodeccrOHaIbHON
00pa30BaTeNbHOI POrpaMMBl.

Ilesb — OLIEHUTH COOTBETCTBUE 3HAHUM, YMEHUN U YPOBHS NPUOOPETEHHBIX KOMIIETCHIINH,
oOyvaromuxcss UedsM W TpeOOBaHMSAM OCHOBHOH mpodeccHoHaIbHOW  00pa30BaTeIbHON
IIPOTrpaMMBbI B XOZI€ ITPOBEACHNUS TEKYLIETr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalUH.

OcHoBHasA 3azaya  —  o0ecre4yuThb OLICHKY  YPOBHs OOIIEKYJIbTYpHBIX,
o0mienpogdeccuoHaIbHBIX U MPO(EeCCHOHAIBHBIX KOMIETEHIUH, TproOpeTaeMbIX 00yUYaroIuMCs B
COOTBETCTBUH C ITUMHU TPEOOBAHHUSIMHU.

I1K-1.1 - mpoBOAMT MOJEIUPOBAHHE M MCCIENOBAaHUS (YHKIMOHAJIBHBIX, CTaTHUYECKHX,
JUHAMUYECKUX, BPEMEHHBIX, YACTOTHBIX XapaKTEPUCTUK NMPHOOPOB, CXEM, YCTPOICTB M yCTAaHOBOK
3JIEKTPOHUKHU M HAHOIEKTPOHUKHU PA3IMYHOr0 ()yHKIIMOHAJIBHOI'O HA3HAUCHMS,

[1K-4.1 - npoBOAXT OLICHOYHBIN PACUYET MAPAMETPOB OTIEIbHBIX AHAJIOTOBBIX 0J10K0B 1 CP-
0JIOKA B LIEJIOM,

[1K-4.2 - pa3pabaTbIBaeT yTOYHEHHBIN (ITOJHBIA) BAPHAHT CXEMOTEXHUYECKOTO OIHMCAHUS
Bcero aHanorosoro C®-6ioka.

KonTpoap 3Hanmii mpoBoauTcss B ¢GopMe TEKyIIero KOHTPOJS W IPOMEKYTOYHON
aTTeCTallUu.

Texymmii KOHTPOIb YCIEBAEMOCTH MPOBOJUTCS C LENBIO ONPEACICHHUS CTENICHH yYCBOCHHS
yu4eOHOro marepuasia, CBOEBPEMEHHOTO BBISBICHHMS M YCTPAaHEHUS HEIOCTATKOB B IOJTOTOBKE
00yJaromuxcst ¥ MPUHATUS HEOOXOAMMBIX MEp MO COBEPIICHCTBOBAHUIO METOIUKHU TPENOJaBaHMUs
y4eOHON MUCHMIUIMHBI (MOIYJIS), OpraHU3aIi padOoThl 00YYAIOMIUXCS B X0J1¢ YUYCOHBIX 3aHATUN U
OKa3aHMsI UM MHIUBHUIYaJTbHON TIOMOIIIH.

K KOHTpOIO TeKylled ycreBaeMOCTH OTHOCSTCS NpOBEpKa 3HAaHWUN, YMEHMH M HaBBIKOB,
nproOpEeTeHHBIX  OOYyYalOMMHCS B  XOJE BBIOJHEHHWS WHIWBHIYaJbHBIX 3aJaHU Ha
nabopaTopHbix pabortax. Ilpum oleHMBaHMU pe3yslbTaTOB OCBOCHMs JaOOpaTOPHBIX pPabOT
NpUMEHSEeTCS MIKaJla OIEHKH «3a4TeHO — He 3a4TeHo». KoamuecTBO 1abOpaTopHBIX paboT M MX
TEMaTWKa oOmpejelneHa pabodeldl mporpaMMol JIUCIHMIUIMHBI, YTBEPXKACHHOW 3aBENYIOLIMM
kadeapoii. Pe3ynpTaT BBIMONHEHHS KaXKI0TO HHIUBUIYAILHOTO 3a/IaHU JIOJDKEH COOTBETCTBOBAThH
BCEM KPUTEPUSM OLIEHKH B COOTBETCTBUU C KOMIIETCHIMSMH, YCTAaHOBJIEHHBIMU Ui 33JaHHOTO
pazzena JUCHUIINHBL.

ITpomesxyTOUHBIH KOHTPOJIb IO JUCLUIUIMHE OCYILIECTBIsAETCs IpoBeeHneM 3adera. Gopma
NPOBEICHUSI DK3aMeHa — YCTHBIH OTBET TI0 YTBEPKICHHBIM SK3aMEHAI[MOHHBIM OWIIeTaM,
c(OpPMYIMPOBAHHBIM C YYETOM COJEpX aHUsA Yy4eOHOW NUCHMIUIMHBI. B sK3aMeHalMOHHBINH OmiieT
BKITIOYAETCS J[Ba TEOPETUYECKHX Bompoca. B mporecce MOATOTOBKM K YCTHOMY OTBETY
9K3aMEHYEMbIH JIOJUKEH COCTaBUTh B IMUCHBMEHHOM BHJE IUIAaH OTBETA, BKIIOYAIOMUN B cels
OTIpeNieNIeHus], BBIBOJIBI (DOPMYJI, PUCYHKH, CXEMBI H T.II.

HacnopT (l)OH}Ia OLHCHOYHBLIX CPEACTB 110 TUCHUIIJIHHE (MO}]yJIlO)

Ne| Kontpoaupyemsie pasaeasl (Tembl) | Kox koHTpoMpyeMoi Bun, meron, popma
n AUCHMITUHBI KOMIETEeHI[HH OLI€HOYHOI0
/ (nam e€ yacTn) MeponpuATUs
n
1 2 3 4
1 | Beenenue. CnoxHO(PYHKIIMOHAIbHBIE [K-1.1 JK3aMEH
OJI0OKM B aHaloroBoil u 1upoBoOil
JJIEKTPOHHUKE.
2 CxeMoTexHuKa 1 (pPOBBIX [IK-1.1 9K3aMEH, KOHTPOJIb
BBITTOJTHEHUS U 3aIATa
CIIO’KHO(YHKIIMOHATTBHBIX N
KypCOBOH paboThI




AIIEKTPOHHBIX OJIOKOB.

3 CxemoTexHHKa 3JIEMEHTOB IIK-1.1 nabopaTopHbIe
paboTHI, DK3aMEH,

naMATH OJId CJ'IO}KHO(bYHKI_[I/IOHaJ'II)HBIX
KOHTPOJIb BBIIIOJITHCHUA

3JIeKTPOHHBIX OJIOKOB ¥ 3alIUTa KypCOBOii
paboThI
4 | CxeMOTEexXHHKA anamoroperx | I1K-1.1, TTK-4.1, TIK-4.2 | nabopaTopHbie

paboThI, IK3aMEH,

CJIOXHO(PYHKIIMOHAJIbHBIX
yHKi KOHTPOJIb BBIIIOJIHEHUS

AIIEKTPOHHBIX OJIOKOB. 1 3alUTa KypCOBOMH
paboTHI
5 | Cxemorexnuka ananoro-mmdpossix u | I1K-1.1, TIK-4.1, I1K-4.2 | sk3ameH, KOHTPOJIb
11 po-aHaTIOr OBBIX cXeM B BBITIOJTHEHUS U 3aIlUTa
MHKPO3JIEKTPOHHOM HCIIOJIHCHHH. KypcoBO# paboThI

6 | 3axmouenne. Tenpenmwmm pazsutus | [1K-1.1, T1K-4.1, [TK-4.2 | sx3ameH,
DJIEMEHTHON 0asbl
CIIOKHO(DYHKIIMOHATEHBIX

AJIEKTPOHHBIX OJIOKOB.

®opMBbI TeKyLIero KOHTPOJIS

Texymuii KOHTposib MO aUCHUIUIMHE «CI0KHO(QYHKIIMOHAIBHBIE 3JIEKTPOHHBIE OJOKI»
IIPOBOAMTCS B BHUJIE€ TECTOBBIX OIPOCOB I10 OTAEIbHBIM TEMaM AMCLUMILIMHBI, IPOBEPKU 3aJaHUH,
BBITIOJIHSIEMBIX CAMOCTOATEIBHO M Ha JIAOOPATOPHBIX 3aHATHUSAX, a TAKXKE IKCIPECC — OMPOCOB U
3aJaHUil O JIEKIMOHHBIM MaTepuajgaM U JabopaTopHbIM paboTaM. YyeOHblE TOCOOUS TIO
mucuuuimHe  «CIo)KHODYHKIIMOHAIBHBIE — AJIGKTPOHHBIE  OJIOKM»,  PEKOMEHIyeMble IS
CaMOCTOSITENIbHOW paboThl 00yyaroImuxcs, coAep’kaT HEeoOXOJIUMBIH TEOpeTHUYEeCKH MaTrepua,
TECTOBBIE BOIPOCHI MO KaXXJOMY M3 pa3/esioB JIUCUUIUIMHBI. Pe3ynabTaTbl OTBETOB Ha BOIPOCHI
TECTOBBIX 33/IaHUI KOHTPOIUPYIOTCS MPENOJaBaTEIEM.

DopMbI NPOMEKYTOYHOI0 KOHTPOJIA

DopMOil TPOMEKYTOUHOTO KOHTPOJIS MO JUCHUIUIMHE SBJISIETCA TEOPETUYECKHH dKk3ameH. K
9K3aMeHY JIOITyCcKaroTcs OOydaroIuecs, MOJTHOCTbIO BBIMOJHMBIIKE BCE BHJbI y4eOHOI paboTHl,
IIpelyCMOTPEHHbIE YUeOHBIM IIJIaHOM M HacTosed nporpammoi. dopma npoBeaeHus IK3aMeHa —
YCTHBIM OTBET MO YTBEP)KJACHHBIM 3K3aMEHAllMOHHBIM OujeraMm, c(OpMYIMPOBAHHBIM C Y4ETOM
coJiepKaHusl yueOHON AUCHUIIIINHBIL.

Kpurtepuu onieHkn KommneTreHIHii 00y4arommxcsl ¥ IIKAJbI OLleHUBAHUS

dopmupoBaHue y oOydaromuxcs BO BpeMs OOy4YeHHMs B CEMECTpe YKa3aHHBIX BBIIIE
KOMIIETEHIIMH Ha 3Tanax J1a00opaTOPHBIX 3aHITHH, a TaK)Ke CaMOCTOATEIbHOW pabOThl OLIEHUBAETCS
10 KPUTEPHSM ILIKaJIbl OLEHOK: «3aUTEHO» — «HE 3a4TeHO». OCBOEHHE MaTepHala AUCIMILINHBI U
KOHTPOJIMPYEMbIX KOMIIETEHIIMHA 00y4aroIIerocs CIIy>KUT OCHOBaHUEM JUIs JOIyCKa 00y4aromerocs
K 9TaIy IPOMEXYTOUYHOM aTTeCTalli — SK3aMEHY.

Lenpto mpoBeneHUS MPOMEXKYTOUHOM arrectauuu (dK3aMeHa) SBISETCS IPOBEpKa
o0rmienpopeccuoOHaNBHBIX U NMPO(EeCCHOHAIBHBIX KOMIETEHIUH, TPUOOPETEHHBIX CTYACHTOM IpU
M3YYEHUU JUCIMILTUHBI « CI0KHOPYHKIIMOHAIBHBIE 3JIEKTPOHHBIE OJIOKI.

YpoBeHb  TEOPETHYECKOH  MOArOTOBKM  ONpEAETSeTcs  COCTaBOM  MPHUOOPETEHHBIX
KOMIIETEHIINH, YCBOGHHBIX UM TEOPETUYECKUX 3HAHUH M METOJIOB, a TaKKe YMEHHEM OCO3HAHHO,
3(pGEKTUBHO HCIOJIB30BaTh WX MpPHU PEUIeHHH 33/1a4 CXEMOTEXHHUYECKOTo MpPOEKTHPOBAHUS
M(POBBIX U AHAIOTOBBIX CI0KHO(YHKIIMOHAIBHBIX AJIEKTPOHHBIX OJIOKOB.
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DK3aMeH OpraHu3yercsi M OCYIIECTBISETCA, KakK MpaBuio, B ¢opMe cobecernoBaHusl.
CpencTBoM, OMPEAENSIONUM COIepKaHNE cOOeCeIOBaHMS CTYJIEHTa C DK3aMEHATOPOM, SIBIISIFOTCS
9K3aMEHAIIMOHHBIN Oumier, coaepkanue kotoporo omnpenensercs OIIOIT u Pabouel mporpaMMoii.
DK3aMEHAIIMOHHBIN OWJIeT BKJIIOYAaeT B ce0s, KaK MPaBWIIO, JIBa BOMPOCA, OJUH M3 KOTOPBIX
OTHOCSITCS K pa3fieliaM CXEeMOTEXHUKU HU(PPOBBIX CIOKHOPYHKIMOHATBHBIX JIEKTPOHHBIX OJIOKOB, a
JIPYTOi — CXEMOTEXHHUKH aHAJIOTOBBIX CIIOKHO(YHKIIMOHAIBHBIX AJIEKTPOHHBIX OJIOKOB.

OuneHke Ha 3aKIIOYUTEIBLHOM CTaJAMM SK3aMEHAa [OJBEpPraioTCsl YCTHBIE OTBETHI
HK3aMEHYIOIIETOCS Ha BOMPOCHI 3K3aMEHAIMOHHOTO OWJIeTa, a TaKXKe JOTMOTHUTEIHHBIC BOTPOCHI
sKk3ameHaropa. [IpuMeHstoTcs cneayromue KpUuTepuu OLEeHUBaHUS KOMIIETEHUIUH (pe3yIbTaToB):

- YPOBEHb YCBOCHHS MaTepuasa, mpeayCMOTPEHHOTO MPOTPaMMON;

- YMEHHE aHaJIU3UPOBATh MaTepual, yCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBS3U;

- IOJIHOTA, APTYMEHTHPOBAHHOCTH, YOSKIEHHOCTh OTBETOB Ha BOIIPOCHI;

- Ka4ecTBO OTBeTa (00111ass KOMITO3HITHS, JIOTHYHOCTD, YOSKIEHHOCTh, 00IIas ApYIUIns);

- HCIMOJB30BaHUE JIOMOJHUTEIBHOW JIMTEPATYphl MPU MOATOTOBKE K 3Taly MPOMEKYTOUHOM
aTTeCTallUU.

JIJIs KOMMYEeCTBEHHOH OILIEHKH 3K3aMEHYIOIIEroCs MPUMEHSETCS deThIpexOanpHas IIKaa
OLICHOK:  «OTJIMYHO», «XOPOILO», «YIOBIETBOPUTEIBHO», «HEYJOBIECTBOPUTEIBHO», UTO
COOTBETCTBYET IIKAJIEC «KOMIETCHIIUU CTYACHTA MOJHOCTHIO COOTBETCTBYIOT TpeboBaHusiM OI'OC
BO», «xommeTeHIMH CTyIeHTa COOTBETCTBYIOT TpeboBanusiMm @OI'OC BO», «komnereHIUu
CTYZCHTa B OCHOBHOM COOTBETCTBYIOT TpeOoBaHusM PI'OC BO», «koMIeTeHIMH CTyIeHTa He
cooTBeTCTBYIOT TpeboBanusmM OI'OC BO».

K omeHke ypoBHS 3HaHHIA M MTPAKTHYCCKUX YMEHHUI U HABBIKOB PEKOMEHIYETCS MPEIbSIBISATh
crenyromue ooume TpedoBaHusl.

«OTIHYHO»:

riy0OKHe W TBepJble 3HAHUS MPOrPaMMHOTO MaTepuaia MpPOrpaMMBbl JUCITUTINHBL,
MMOHUMaHKE CYIIHOCTH M B3aMMOCBSI3U PacCMaTPUBAEMBIX SIBIICHUM (ITPOILIECCOB); MOJIHBIC, YETKHE,
JIOTUYECKH TIOCJEeIOBaTE/IbHbIE, MpPaBUIbHBIE OTBETHl HA IIOCTABIECHHBIE BOIIPOCHI; YMEHHE
BBIJICJISITH TJIABHOE U JICJIaTh BHIBO/IBI.

«Xopouo»:

JIOCTaTOYHO TMOJHBIE U TBEP/IBIC 3HAHUS MPOTPAMMHOT0 MaTepHuaia TUCIUILTAHBI, TPABIUIBHOE
MOHMMAaHWE  CYINIHOCTM W  B3aMMOCBSI3W  pacCMaTpUBAeMbIX  SIBICHHUN  (IIPOIECCOB);
MOCJIeIOBaTeIbHbIC, MPaBUJIbHBIE, KOHKPETHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHbIE BOMPOCHI, CBOOOAHOE YCTpaHEHUE 3aMEUaHUll 0 HEJJOCTATOYHO MOJHOM OCBEIIEHUU
OT/IENbHBIX MOJIOKEHUM MPU TOCTAHOBKE JOTIOJHUTEIHHBIX BOITPOCOB.

«Y10BJIETBOPUTEIHHO:

3HAHUE OCHOBHOTO MPOTPAMMHOTO MaTepuajia IUCIMIUIMHBI, MOHUMaHWE CYIIHOCTH U
B3aMIMOCBSI3M OCHOBHBIX pacCMAaTPUBAaEMBIX SBIEHUN (TPOIECCOB); MOHMUMAHHE CYIIHOCTH
00Cy»X)IaeMbIX BOIPOCOB, MPaBWIbHBIC, 0€3 TPyObIX OIMIMOOK OTBETHI Ha MOCTaBJIECHHBIC BOMPOCHI,
HECYIIIECTBEHHBIE OLTMOKU B OTBETaX Ha JOIMOJHUTEIbHBIE BOTIPOCHI.

«HeynoBJ1eTBOPUTEILHOY:

OTCYTCTBHE 3HAHUN 3HAYUTENBHOM YacTH MPOrPaMMHOTO MaTepuana JIUCHUIUIMHBL;
HEIPaBUIBHBIN OTBET XOTS OBl HA OJIMH U3 BOIIPOCOB, CYIIECTBEHHBIE U TPyObIe OITMOKH B OTBETAX
Ha JIONOJHUTENIbHbIE BOMPOCHI, HEIONOHMMAHUE CYIIHOCTH H3JaraéMblX BOIPOCOB, HEYMEHHUE
MPUMEHATh TEOPETUUYECKUE 3HAHUS MPU PEHICHUU TMPAKTHUYECKUX 3a7a4, OTCYTCTBHE HABBIKOB B
000CHOBAaHUHU BBIIBUTAEMBIX MPEIOKEHUN U TPUHUMAEMBIX PEIICHUH.

Bonpocskl K J1a00PpaATOPHBIM 3aHATHSAM 110 TMCUUIJIMHE

JlabopaTopHnas padora Ne 1 «McciaenoBanmne xapakrepuctuk djaementa TTJI u ss1emenTa
ICJI»

1 Oo6wume ceenenus o 6a3oBbIM diemerTe TTJL.

2 | Hpurnmn paboTsl 6a3oBoro smementa TTJI.




Ocobennoctu norudyeckux 3emenros TTJIII.

OcobeHHoCcTA MaITOMOIIHEIX 351eMeHTOB TTJI.

O6mue ceenenus o 0a3oBeIM ditemente DCJI.

[Tpunnun pabotel 6a3oBoro 3nementa DCJI.

N[OOI~ W

[Tpuniun pabotsel cunxponnoro D-tpurrepa va 9CJI snemenTax.

JIOTH4ecKoro 3j1emenTa Ha ocHoBe KMOII cTpykryp»

O61ue cBenenus o 6a3oBbM daemente NI,

[punrun pa6oTs! 6a3osoro snementa U2JL

Cxembl dneMenToB «VJIN-HE» u « UJIW» ua W2J1 s1eMenTax.

JloctonHcTBa M HegocTaTku M2JL.

O6wume ceenenus o 6a3oBbIM diemernTte KMOTT.

[Tpunnun padotel 6a3oBoro 3mementa KMOIT.

~NoOojo|~lWIN| -

[Tpumenenne KMOII snemenToB B coBpeMeHHbIX CBUC

JlaGoparopnass padora Ne 3 «MHccienoBaHue cXxeM TOKOBOI0 3epKaJia
aupPepeHINATBHOIO KAaCKaAa»

MaremaTrudecKkoe OImMcaHue HpOCTGfIH.IGl"O TOKOBOTI'O 3€pKajla Ha ABYX TPAaH3HUCTOpaX.

[TpuHIMn paboTHl TOKOBOTO 3epKaja.

HOCTOI/IHCTBa N HECAOCTATKH CXCMbI TOKOBOI'O 3€PKaJlda Ha ABYX TPAH3UCTOPAX.

[Ipunnuna paboThl TOKOBOIO 3epKajia Y UJICOHA.

O0iacTh IIPUMCHCHHA TOKOBBIX 3CpKaJl.

O6macth ucnoap30BaHus TU¢GepeHInaATbHBIX KaCKaI0B

YnpoineHHasi NpUHIHMIHAIbHAS cXxeMa qudPepeHIanbHOro Kackaaa

Kakwue curnasibl Ha3pIBalOT Ju¢epeHINaIbHBIME, @ KaKue CHH(a3HBIMU?

OO |N| OO0~ WIN

CHUMMETPHUYHBIN U HECUMMETPUYHBIN AU epeHInanbHbIi KaCKabl.

[EEN
o

HaznaueHue re"aeparopa CTaOMIIBHOTO TOKA B CXEME ,Z[H(l)(l)epeHI_II/IaJ'ILHOFO KacKajJa.

[EEN

1 | Koadodunuenta ocnabnenusi cuH(a3HOro CUrHaja.

JlabopaTopuasi pabora Ne 4 «M3yyeHne CXeMOTEXHHKH ONEPAlMOHHBIX YCHJIMTEJIe»

CDYHKIII/IOHaHI)Haﬂ CXCMa ONCPalMOHHOI0 YCHUJIMTCIIA.

Haznauenue Q)YHKHHOHB.HLHLIX Y3JIOB OIICPALMOHHOI'O YCUIIUTCJIA.

XapaKTepI/ICTI/IKI/I HACAJTbHOT'0O ONCPAIHMOHHOI'O YCHUIIUTECIIA.

AUYX 1 ®UX naeanbHOr0 M pealibHOTO ONEPALMOHHOTO YCHIIUTEIS.

DA WIN|F

[IpuMeHEeHNE ONepallMOHHBIX YCHIINTENEH.

Bomnpocel Kk 3k3amMeny

Tema 1 «BBeaenue»

1.1 | CioxxHO(YHKIIMOHAIbHBIE 6JOKH B IU(POBON AIIEKTPOHUKE

1.2 | CiioxxHOQYHKIIMOHAIBHBIE OJIOKH B aHAJIOTOBOW DIIEKTPOHUKE

Tema 2 «CxeMOTeXHHKA HH(PPOBBIX CJ10KHOPYHKIHMOHAIBHBIX YJICKTPOHHBIX 0JIOKOB.»

JlaGoparopnass paGora Ne 2 «MHUcciaenoBaHue xapakrTepucTuk 3jemeHta H2J1 m

2.1 CucremMbl CUMCIICHHS. Ilo3uLIMOHHBIE CHCTEMBI CUHCICHHS. ﬂBOI/I‘-IHaH, BOCbMCpHUYHAs,

CUMCIIEHMS B IPYTYIO.

ACCATHYHAad W IMEeCTHaAUATCpU4YHasd CHCTEMbI CUHCIICHUA. Hepexon nus3 O}IHOﬁ CUCTEMBI

2.2 | OcHoBHble nornveckue (yHKmHA byneBoit anreOpsl. [IoHATHE O JTOTHYECKUX TIEPEMEHHBIX.

Ta6J'II/ILH>I MCTUHHOCTHU OCHOBHBIX JIOTHYCCKUX (1)YHKI.IPII>1 U UX 0003HAYCHHUE.

2.3 | OcHOBHBIE TOXKIECTBa M 3aKoHBI byneBoii anreOpbl. basuwcHbie normueckue (QyHKINH.

[Tepexoj U3 oHOTO Oa3uca B IPYTOW.

2.4 | IlpencraBienue JOTWYECKHX (YHKIMA B aHATUTHYECKOM BHje. [lOHSATHE MHHTEpMA,

MakCTCpma.

2.5 | IlpaBwia mOXy4YeHHUs JIOTHIECKON QYHKIIMH 1O TaOJIUIE HCTHHHOCTH.
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2.6 |llonsTHe O MMHUMH3AIMM JIOTHYECKHX cXeM. [padoaHanuThdeckuii METOA CHUHTE3a H
MHUHUMHM3aIKK Jjorndeckux cxeMm. Kaptel KapHo-Beiiya.

2.7 | lludposble HHTErpaIbHBIE MUKPOCXeMbl. OCHOBHBIE MTApaMETPhl U XapPAKTEPUCTUKH.

2.8 | CxeMOTexXHHUKA, OCHOBHbIE MmapaMeTpbl U Xapaktepuctuku TTJI snemeHTa co cTaHIapTHBIM
MHBEPTOPOM.

2.9 | Ilepexoxnsie npomeccol B TTJI asemenTe.

2.10 | Pa3Butne cxemorexauku TTJI amemeHTOB.

2.11 | PaznwoBumnoctu TTJI niieMeHTOB.

2.12 | CxeMoTexHHKa U OCHOBHBIC XapakTepucTuku DCJI aneMenTa.

2.13 | Ilepexonusie npouecchl B ICJI anemenTe.

2.14 | Muorosipycasie DCJI 351eMeHTHI.

2.15 | UnxkeKIMoHHbIE JIOTHYECKUE dJIeMeHThl. OCHOBHBIE MAPAMETPhI M XapaKTCPUCTHKH.

2.16 | INepexonnsie npouecckl B M°J1 anemenTax. YydieHne napaMeTpoB TaKHMX 31€MEHTOB.

2.17 | CxemotexHuKa u ocHoBHbIe xapakTepuctuka KMOIT UMC.

2.18 | ludpatop, nemmdpparop. OOO3HaUCHHS HA NPUHIUINHAIBHBIX CXeMaxX W BO3MOXKHAsS
CXEMOTEeXHUYECKas peaan3alusl.

2.19 | Mynbrumuiekcop, JAeMyabTHIIeKcOop. (OO003HaYeHHWE Ha NPUHIWIHAIBHBIX CXeMax H
BO3MOXKHAsI CXeMOTEXHHUECKasl peain3alus.

2.20 | Cymmatopsi, AJTY. OcoOEHHOCTH TOCTPOCHHSI MHOTOPA3PSIHBIX CYyMMaTopoB 1 AJIY

2.21 | Kommnaparop, MaxxopuTapHslii snement, [1IJIM. Haznayenne 1 0cOOEHHOCTH MPUMEHEHUSI.

2.22 | Tpurrep. [Ipuauun padboTsl. R-S Tpurrep Ha JIOTHYECKUX HIEMEHTAX.

2.23 | Cuaxponsbiii R-S tpurrep. Cuaxponnsiii D—tpurrep. JIByxtakTHbiil R-S Tpurrep.

2.24 | IsyxtaktHblid D-Tpurrep. T-tpurrep. J-K tpurrep.

2.25 | Peructpsl. HasHaueHne U pa3HOBHIHOCTH PETHUCTPOB.

2.26 | Cuerunku. OcHOBHBIE PUHIHMIBI paboThl. [lociieoBaTenpHbIe U NapasieIbHble CYETYHKHU.

Tema 3 «CxeMOTexXHHKA 3JIEMEHTOB nmaMsATH IJIs CJ'[O)KHO(l)yHKIII/IOHaJIbeIX

3JIEKTPOHHBIX 0JIOKOB»

3.1 | Banommuaromue yerporicta. Kimaccudukarms 3Y. Obmas crpykrypa 3Y.

3.2 | Onement namsatu CO3Y Ha GUIIONIIPHBIX TPAH3UCTOPAX.

3.3 | Mukpocxembl CO3Y. Curnaiel ynpasienus CO3Y.

3.4 | 103Y. Dnement namstu u crpykrypa JJO3V.

3.5 | Mukpocxemsl JIO3Y. Ocobennoctu ympasineHust mukpocxemamu JIO3VY. Iloctpoenue
ooxoB mamsatu Ha UMC JI03Y.

3.6 | I13VY. PaznoBuanoctu u knaccudukanus [13Y. Dnements! namstu [13Y. Mukpocxemsr [13VY.

Tema 4 «CxeMOTeXHHKA AHAJIOTOBBIX CJI0KHO(PYHKIIMOHATBHBIX 3J1eKTPOHHBIX 0J10KOB)»

4.1 | I'enepatopsl crabunbHbIX TokoB B IMC. Ha3znaueHnue u ocHOBHBIE TapaMeTphl. [IpocTeiimee
TOKOBOE 3€pKaJi0 Ha OUMOJISIPHBIX TPAH3UCTOPAX.

4.2 | I'CT Ha ocHOBE “TOKOBBIX pbl4aroB”

4.3 | Toxoroe 3epkanio Yuicona. 'CT Ha MOJEBBIX TPAH3UCTOPAX.

4.4 | Ucrounuku omnopHoro HampspkeHus B MMC. Ocnouble mapamerpbl. MOH Ha ocHoBe
CTaOMJINTPOHOB M cTabUCTOPOB. YiyuiieHue napameTpon Takux MOH.

4.5 | UOH c ucnons3zoBanue Hanpspkenue 6aza—murrep. MOH ¢ remnepatypHoil KoMIEeHCaIMEH.

4.6 | Ilonstue OY. OcHoBHbIe XapakTepucTuku OV.

4.7 | TunoBblie cxeMbl BKItoUeHHs1 OY

4.8 | Uneanbublii u peanbubiii OY.

4.9 | MHoroBxooBbIe ycTpoiictBa Ha UPY

4.10 | CroiictBa UPY. OcHoBHbIe apameTpsl IPY. Biausaue pa3nmudabx (pakTopoB HA TapaMeTphl
HPY.

4.11 | Crarnueckas makpomozenb OY. OcHOBHBIE TapaMeTpsl U cooTHoIeHus st UPY ¢ yueTom
peanbHOCTH Makpomoenu. [lorpemnoctu UPY.

4.12 | IPY. BeiBoa (hopMyJIbl JJist BBIXOAHOTO HampspkeHust [IPY.




4.13

Paznuunblie cxempl Bkirouenus JIPY. [lorpemnoctu JIPY.

4.14

VYIIT. Ocobennoctu cxem. [lapametpsr VIIT.

4.15

Juddepennmanpabiii kackan (JK). Ipunammn paboTel 1 OCHOBHBIC XapaKTEPUCTUKH.

4.16

Ocnosnble napametpsl JIK. Crioco6s! 6atancupoBku JIK.

4.17

Junamuueckas narpyska (JIH) B JIK. JIK ¢ necummerpuunoii /{H.

4.18

Kackonnsiii JIK. JIK co cxemamu JlapauHrToHa.

4.19

JIK ¢ Tpan3ucropamu cynep 6etta. JIK Ha mojaeBbIX TpaH3HCTOpax.

4.20

Cxewmsl JIK ¢ nepexo/10M K HECCUMMETPUYHOMY BBIXOAY.

4.21

Kackazapl ciBura ypoBHs M BbIXO/IHBIE Kackaanel OVY.

4.22

YacroTHsle U ckopocTHble cBoiicTBa OY. Koppekuus OY. YacTtoTHas 3aBUCUMOCTh IOJHOU
aMmmuty el OVY.

4.23

OV uA702 u 140Y11. OcOGEHHOCTH CXEMOTEXHUKH.

4.24

OV pA709. OcobeHHOCTH CXEMOTEXHUKH.

4.25

OV uA741 ¢ kackogabsiM JIK. OcoOEHHOCTH CXeMOTEXHUKH.

4.26

Cxemotexauka OY ¢ KackaJoM Ha TPAH3UCTOpax cymnep Oerra.

4.27

Cxemorexnuka OV ¢ mporpaMMUpyeMbIMH CBOWCTBaMHU.

4.28

Komnaparopel. OcHOBHBIE TpeOoBaHUS U XapakTepUCTUKH. OCOOEHHOCTH CXEMOTEXHUKH
komnaparopa HA710.

4.29

Kommaparopsl. OcHoBHBIE TpeOOBaHUSI M XapaKTepUCTUKU. OCOOEHHOCTH CXEMOTEXHUKH
kommaparopa LM111.

Tema 5 «CxemoTrexHuka aHaIOro-uM@poBbIX M HU(PO-aHAIOTOBBIX CXeM B

MHUKPO3JICEKTPOHHOM UCIIOJHCHUH»

5.1 | Iludpoananorosoe npeodpazoBanre. OCHOBHBIC MPUHIIMIIBI TPEOOPA3OBAHUSI.
5.2 | Ctpykrypa mudpoananorosoro npeobpasosarens (LIAIT) ¢ pesuctuBEbIME MaTpunamu R/2N
u R-2R.

5.3 | OcHOBHBIE IPUHIMIIBI aHAJIOTO-IIU(POBOTO MTPeoOpa3oBaHusl.

5.4 | CTpyKTypHBIEC CXEMBbI COBpeMEHHBIX aHaoro-1udposbix (ALIT) mpeoOpaszoBarenei.

5.5 | IMorpemnoctu IHAIT u AIIIL.
Tema 9 «3akia0ueHune»

6.1 | TenaeHyy pa3BUTUS AJIEMEHTHON 0a3bl CI0KHO(DYHKIMOHAIBHBIX AIEKTPOHHBIX OJIOKOB
IlepeyeHb THIIOBBIX TEM KYPCOBBIX padoT

1 | Pa3paboTka cXeMOTEXHHMKH LM(POBOro Jemudparopa

2 | Pa3zpaboTka cxeMOTeXHUKH [U(poBoro mudparopa

3 | Pa3paboTka cXeMOTEeXHUKHU IIM(PPOBOr0 MyJIbTUILIEKCOPA

4 | Pa3zpaboTka CXeMOTEXHUKH IU(PPOBOTO JEMYJIbTHILIEKCOPA

5 | Pa3paboTka cXeMOTEeXHUKHU IIM(PPOBOro MOITyCyMMaTOpa

6 | Pa3zpaboTka cXeMOTeXHUKH U(DPOBOTO CyMMaTopa

7 | Pa3zpaboTka cXeMOTEXHHKH IH(PPOBOTO MapauIeTbHOTO CYETUHKA

8 | Pa3paboTka cXeMOTEXHHKH IU(YPOBOTO MAXKOPUTAPHOTO IEMEHTA

9 | Pa3zpaboTKa CXeMOTEXHUKH IU(DPOBOTO MOCIICIOBATEILHOTO CYSTUHNKA

10 | Pa3paboTka CXeMOTEXHHMKH LU(POBOrO MapauIeIbHOTO PErUCTpa

11 | Pa3paboTka CXeMOTEXHHUKH ITU(DPOBOTO CABUTOBOTO PETHUCTPA

12 | Pa3paboTKa CXeMOTEXHHUKH ITHPOKOIIOJOCHOTO YCUIIUTEJISI

13 | Pa3paboTKa CXeMOTEXHUKH ONEPALlMOHHOTO YCHIIUTEIS

14 | Pa3paboTKa CXEMOTEXHHUKH aHAJIOTOBOTO KOMITapaTopa

15 | Pa3paboTKa CXeMOTEXHMKH aHAJIOTOBOI'O MEPEMHOKHUTEISL.

16 | Pa3paboTKa CXeMOTEXHHKH M30MPATEIHHOTO YCHITHTEIISI

17 | Pa3paGoTKa CXeMOTEXHUKH MAJIOIIYMSIIIETO YCHIUTEIS
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18 | Pa3paboTKa CXeMOTEXHHMKH OBICTPOACHCTBYIOLIETO YCUITUTEIS
19 | Pa3paboTKka CXeMOTEXHUKHU MPEIM3NOHHOTO YCHUITUTES

20 | Pa3paboTka cCXeMOTEXHUKH HHCTPYMEHTAIBHOTO YCHIINTEIS

21 | Pa3zpaboTka cCXeMOTEXHHKH aHAJIOTO-ITM(POBOTo Mpeodpa3zoBaTess
22 | Pa3zpaboTKa CXeMOTEXHUKH U(PO-aHATIOTOBBIX MTPeo0pazoBaTelis

ATTecTanms CTYJCHTa 1O MPECTaBICHHON KypcoBoi padore (KP) ocymiectBisiercs Ha
OCHOBAHHUU CIICAYIOIINX KPUTCPUCB:

HIxkana .
Kpurepuii
OlLlCHUBAHNS
3aurTeHo —CtyneHt ctporo cobmroan rpaduk BeimoaHeHus KP;
€ OLICHKOM —coJeprKkaHue KP nonzoctesio COOTBCTCTBYCT 33/1aHUIO;
«OTJIHTHO» —conepkanre  KP  TMOJTHOCTBIO  COOTBETCTBYET  NPEABSIBIIEMBIM
METOANYECKUM TPEOOBAHUSIM;
— paszeinbl 3aJaHus BBHIIOJHSIMCH IIOJHOCTBIO CAMOCTOSITENIBHO, CTYJEHT
MPOSIBUJI TBOPUYECKHM MOAXO] K perienuto 3aaa4y KP.
IIpoyeoypa 3awyumvr KP
— JIOKJIa/l U IPE3EHTALM [TOJIHOCThIO OTPaKato0T PE3YJIbTaThL,
MOJIyYEHHbIE CTYJIEHTOM M IpencraBiieHHble B KP;
— CTYIEHT Toka3an 0©a30Bble 3HAHHUS BOMPOcOB cozaepxanus KP,
CBOOOJIHO OTEpUPOBAI IAHHBIMU, TTOJTy4eHHbIMH B KP;
— pe3yJbTaThl, IOJYyYEHHBIE CTYJIEHTOM, 00J1a1al0T HAyYHOH HOBU3HOMN
U(WIN) MPAKTUYECKONW 3HAYMMOCTBIO; CTYICHT MPAaBUILHO U TPAMOTHO
OTBETUJI Ha BCE [TOCTABJICHHBIE BOIIPOCHI.
3aureno —CryneHT B OCHOBHOM co0uttoal rpaduk BeinoiaHeHus KP;
¢ OLIEHKOH —cozaepxanne KP moimHOCThI0O COOTBETCTBYET 33/JaHUIO;
«xopomuio» —conepxkanue KP B OCHOBHOM COOTBETCTBYET IPEIBABISEMBIM
METOJINYECKUM TpeOOBAHUSM; CTYJICHTOM JOTTYIIIEHBI
HecymiecTBeHHble ommOku, KP BblmomHEeHa ¢ HE3HAYUTENbHBIMU
3aMEYaHHUsIMU 110 0(POPMIICHUIO;
—pazfenbl 3aJaHUsT BBIIOJHSJINCH B OCHOBHOM CAaMOCTOSITEJIBHO C
ONPENIETICHHON  KOHCYJbTAlMOHHOM  TMOJAEPKKOM CO  CTOPOHBI
PYKOBOJUTENS, CTYACHT MPOSBUI TBOPYECKUH MOAXOA K PELICHHUIO
3anau KP.
IIpoyeoypa 3awyumor KP
—  JIOKJaa M TpPe3eHTalusl MOJHOCTBIO OTPaKaloT pPEe3yJIbTaThl,
MOJIyYEHHBbIE CTYJICHTOM U IpencTaBiieHHble B KP;
— CTyJAEHT IIOKasan 3HaHus BompocoB TeMbl KP, omepuposan
JIAaHHBIMU, TIOJTydeHHbIMUA B KP;
— P OTBETaX Ha BOMPOCH! OBUIN JOIMYIICHBI ONTUOKHA, KOTOPHIE HOCST
HECYIIECTBEHHBIN XapakTep;
3aureHo —CTyneHT He MyHKTyalnbHO coOmroman rpaduk BeimonHeHus KP 6e3
C OLICHKOM YBOKUTEITHHON TIPUYNHEI;
«ynoBJIETBOPHUTE | — conepkanue KP cooTBeTCTBYET 3a1aHuIO;
JIbHOY»

—KP umeer HOBerHOCTHHﬁ aHaJIn3 TEMBI KW 3aJaHu:d, OOJIBIIIMHCTBO
MaTepruajIoB CKOMIIMIUMPOBAHO M3 CYHMIECTBYIOIIMUX HWCTOYHHUKOB 0e3
HCO6XOIII/IM01" O OCMBICJICHHSA, MMCCT HCUCTKYIO IMOCIICAOBATCIBHOCTD




HMIxana

Kpurepuii
OlleHUBAHUS

HN3JI0KCHUA Marcpuajia, CTYACHTOM JOIMYIICHBI CYHICCTBCHHBIC
oumnOku, KP BbIOHEHA ¢ MHOTOYHCICHHBIMH 3aMEYaHUSIMH 10
odopmIIeHNIO;

— pa3aciibl 3alaHus  BBIMIOJHAINCHE CAMOCTOATCIIBHO JIMIIb YaCTU4YHO,
KOHCYJIbTALIMOHHAS MOJICPXKKA CO CTOPOHBI PYKOBOAUTENS HE ObLia
JOJI’)KHBIM 06pa30M BOCIIpHUHATA CTYACHTOM.

Ilpoyeoypa 3awumur KP:
- JOKJaJ U Mpe3eHTalMs MOBEPXHOCTHBI, HE IOJHOCTBIO OTPAXKAIOT
OCHOBHbBIE
- pe3yJbTaThl, OJTY4YEHHBIE CTYIE€HTOM U npejcTaBieHHble B KP;
— pe3yJsbTaThl, IIOJYYCHHbIE CTYAEHTOM, He OOJajaloT Hay4yHOH
HOBU3HOM M(MIM) TPAKTUYECKOM 3HAUYMMOCTBIO, IIPEUIOKEHUS H
PEKOMEHIalMU HE UMEIOT JOCTATOYHOT0 0OOCHOBAHMS,
— CTyIeHT HE€ Jal IOJHBIX M AapryMEHTUPOBAaHHBIX OTBETOB Ha
3aJJaHHbIE BOIPOCHI.

He 3aureno —Crynent He cobmonan rpaduk BeinonHeHus KP 6e3 yBaxurtenbHON
€ OLICHKOM IIPUYUHBL;
«HEYIOBJIETBOPUT | — KP He TNOJHOCTBIO  COOTBETCTBYET  3aJaHHIO; HE  UMEET
CJAbHO» JETAIU3UPOBAHHOTO a”Haimsa cobpaHHOTO marepuarla,
NIPEICTABIICHHbIE MAaT€pUANIbl CKOMIIMIMPOBAHBI U3 CYLICCTBYIOIIUX
HMCTOYHUKOB 0€3 HEOOXO0AMMOT0 OCMBICIICHUS,
—CTyJIGHTOM JIOMYUICHbl MPUHIUIHUAIbHbIE OMIMOKH B H3JI0KEHUU
Mmatepuana, KP He cooTBeTcTBYeT TpeOOBaHUAM K 0POPMIICHHIO;
—pasmensl  3agaHus  KP BBINIONHSUIMCE  HE  CaMOCTOSITENBHO,
KOHCYJIbTAallUOHHAsA IOAJEPKKA CO CTOPOHBI PYKOBOAMTEN HE
OKa3bIBaJIaCh I10 IPUYHUHE HESIBKU CTYAEHTA.

IIpoyedypa 3awumor KP:
—JIOKJaJl W TIpe3eHTalMs] BBINOJHEHbl 0€3 JOJKHOM CBSI3U ¢
pesynbraramu KP;
—CTYZIEHT 3aTPyJHWICS OTBETUTh Ha IIOCTABJIEHHBIE BOIPOCHl WM
JIOTIYCTHJI B OTBETAX MPUHIUIHUAIbHbBIE OIIHOKH.
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