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1 OOume mooKeHus

PaGouast mporpamMma u (OHJI OIEHOYHBIX CPEIICTB MUCIUIUIMHBI « MHUKPOCXEMOTEXHUKA

AQHAJIOTOBBIX U IU(PPOBBIX YCTPOMCTBY» COCTABJICHBI B COOTBETCTBUU C TPEOOBAHUIMHU (eepaib-
HOT'0 TOCYJapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHAApTa, YTBEPXKAECHHOIO MpUKa3oM MuHuctep-
cTBa oOpa3oBanus U Hayku Poccuiickoir ®eneparuun Ne 927 ot 19.09.2017, 1 ocHOBHOH Tpo-
(beccnonaabHON 00pa3oBaTEIbHON MPOTrPaMMBbl TOATOTOBKU «IIpOMBINUIEHHAS STICKTPOHHUKAY 110
HanpasieHuto 11.03.04 DiekTpoHuKa 1 HAHOAJIEKTPOHHUKA.
[IpakTyeckas MOArOTOBKA pealnu3yeTcsi Ha OCHOBe: mpodeccuoHambHoro cranaapra 29.007
«CrenuanucT o NpOeKTUPOBAHUIO MUKPO U HAHOPA3MEPHBIX IIEKTPOMEXAHUYECKUX CHCTEM.
OO6o6mennas TpyaoBas (yHkuus A - Pa3paboTka NPUHIMIHAIBEHOW AJIEKTPUYCCKOW CXEMBI
MHUKPOIJIEKTpoMeXaHnueckor cuctembl. T 3.1.3 - Pa3paboTka mepBUYHOrO BapHaHTa OIMMCA-
HUST MUKPOIJICKTPOMEXaHUYECKON CHCTEMbI Ha YPOBHE MPUHIUIHAIBHON cxeMbl. Tpebyembie
3Hanusg H3-7 NHTerpanbHas MUKPOCXEMOTEXHHKA.

3anayn [Tonydyenune 3HaHUI MO0 MAaTEMaTUYECKUM OCHOBAM M CXEMOTEXHUYECKUM Me-
AUCIUIIINHBL TOJaM TPOEKTUPOBAHUS IU(GPOBBIX YCTPOMCTB, aHAJIOTOBBIX YCTPOMCTB Ha
OCHOBE OIIEPALIMOHHBIX YCWJIMTEIICH; ITOJy4YeHUE 3HAHUM M0 NPHUHLUILY ACH-
CTBHSI YCTPOMCTB LU(PO-aHATIOTOBOTO M aHAIOTO-IH(POBOTO Tpeodpa3oBa-
HUS CUTHAJIOB; MPHOOpETEHHE MPAKTUYECKUX HAaBBIKOB MPOCKTHPOBAHHS
MU(PPOBBIX JOTHYECKUX CXEM; MPUOOpPETeHNE MPAKTUIECKUX HABBIKOB MPOCK-
TUPOBAHUS aHAJIOTOBBIX CXeM Ha 0a3e OmepalMoHHBIX YCHIIMTENeH; mpruodpe-
TEHUE HAaBBIKOB UCCJIEI0OBAaHUS U OLIEHKU KauecTBa padOThl () yHKIIMOHAIBHBIX
MOJlyJIell aHalOTOBOM U 1U(POBON TeXHUKHU; (opMHUpOBaHHE HEOOXOIUMBIX
KOMIIETCHIINH B chepe mpoPecCHOHATBHON IS TeILHOCTH.

OcHoBHbIE [TpuHIUIB paObOTHI ¥ TPOSKTUPOBAHUS TUPPOBBIX YCTPOUCTB.
pasziesl / TeMsl [TpunHIMIIBI PaOOTHI M MPOSKTUPOBAHUS aHAIOTOBBIX YCTPOMCTB Ha OIepalu-
AACTIUTITAHBL OHHBIX YCUJIUTEIISIX.

CxeMHble peau3alui ¥ NPUHIMIIBI paboThl HU(PPO-aHATIOTOBBIX M aHAJIOIrO-
(PPOBBIX MPeoOpa30OBaTEICH.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yIbTATOB 00y4eHHs MO AMCHUILINHE (MOIYJII0),
COOTHECEHHBIX C HHMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH

HpOHGCC HN3YUCHUA IOUCHHUIIIIMHBL «MI/IKPOCXCMOTGXHHK& AHAJIOTOBBIX H HHq)pOBBIX
YCTPOMCTBY HampasieH Ha (JOPMUPOBAHKE CIEAYIOMNX KOMIEeTeHIHH B cooTBeTcTBUU ¢ PI'OC
BO u ocHOBHOM 00pa3oBaTebHON MporpaMMoit (Tadmuma 1):

Tabmuna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

Kog no ®I'0C WNHIuKaTOphl TOCTUXKEHUS IInanupyemsle pe3ysbTaTsl
00y4eHUS IO TUCIIUTLIINHE

[IpodeccronanbHble
TIK-1 CriocoBen 13 3HaTh AITOPUTMBI MPOCKTH-
BBITIOJIHATh PACUeT i HacT HpI/IHI_[I/IHBIGKOHCTPYI/IpOBaHI/Iﬂ poBaHuA THUITIOBBIX JJICK-
M TIPOEKTHPOBA- OT/ICIbHBIX aHAJIOTOBBIX OJIOKOB 3JIEKTPOH-  TPOHHBIX WHTETPATBHBIX
HBIX TpUOOPOB 3BEHBEB DJIEKTPOMEXaHHUYE-

HHUC DJICKTPOHHBIX

pUOOPOB, CXEM U CKHX CUCTEM

YCTPOMCTB pa3-

[1K-1.2 YMmeeT npoBOIUTH OLICHOYHBIE pac-  YMETb HPOBOJUTH OLEHOY-
JMYHOTO YHK-

YeThl XapaKTEePUCTUK IJIEKTPOHHBIX MPUOO-  HBIE PACUYETHI XapaKTepH-

3



Koa mo ®1'0C Nuaukatopbl JOCTHKEHUS [Inanupyembie pe3yabTaThl
00ydeHUs IO TUCITUTLTNHE

OWUOHAJIBbHOI'O HaA- poB CTUK HHTCTPAJIBHBIX CXCM
3HA4YCHUA SJICKTPOMCXAHUYECKHUX CHC-
TEM

Brnanerr HaBbIKaMu TPOEK-
[IK-1.3 Bmageer HaBbIKAMU TOATOTOBKH THUPOBAaHUS AJIEKTPUUCCKUX
NPUHIUIHAAIBHBIX U MOHTQXKHBIX J3JIEKTPU- CXEM  JJIEKTPOHHBIX  YCT-
YEeCKUX CXeM POMCTB Ha MHTErpajIbHbIX
cxeMax

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Jucrmmrmaa « MUKPOCXEMOTEXHUKA aHAJIOTOBBIX U HU(DPOBBIX YCTPOUCTBY» U3ydaeTCs
Ha 3 Kypce B 5, 6 cemecTpax.

JuciumuiHa BXOIUT B cocTaB Onoka 1 «/lucuuniauHbl (MOLYIH)» U OTHOCUTCS K
yacTH, opMUPYyEeMO y4acTHUKAMU 00pa30BaTENbHBIX OTHOIICHUN .

Jlnisi OCBOCHHSI TUCIMITIIMHBI HEOOXOIUMBI 3HAHHS, YMEHUsS, HABBIKHA, CPOPMHUPOBAHHBIC
B IIPOLIECCEe U3YUYECHUS AUCHUIUINH / IPAKTUK: DIIEKTPUUYECKHE MAILIUHBI.

3HaHMA, YMEHHS W HaBBIKM, C(HOPMHUPOBAHHBIE TPH H3YYCHHH TUCIHUIUINHBI
«MHKPOCXEMOTEXHHUKA aHAJIOTOBBIX U HU(PPOBBIX YCTPOUCTBY, OyAYT BOCTpeOOBAHBI IPH U3Y-
YEHUU MOCIEIYIOUINX AUCUMIUINH. MeTopl aHanu3a U pacdeT 3JIEKTPOHHBIX cxeM; Mmmyibc-
Hble ycTpoiicTBa; CucteMbl 00paboTKH U KOAMpoBaHUs nH(popMmanuy; HaBuraioHHble cuCTEMbI
JeTaTeabHbIX anmnaparoB; MojenupoBaHUe 3JIEKTPOHHBIX cxeM; VICTOUHHMKM BTOPHUYHOIO AJIEK-
Tponutanusi; OCHOBBI IpeoOpa3oBaTebHON TeXHUKH; CuiloBas 31eKTpoHuKa; [IponsBoacTBeH-
Has IIPaKkTHUKa; n1pyu noaroroske BKP.

JucuumnmuHa «MHKPOCXEeMOTEXHHKA aHAJIOTOBBIX M IU(MPOBBIX YCTPOHCTB» YaCTHUYHO
peanusyercss B (opMe MpaKTUUECKOH MoAroToBKU. lIpakThueckas MOAroTOBKa OpraHU3yeTcs
IyTeM MPOBEICHUS / BHIOJHEHUS: MPAKTUUECKUX 3aHATHH, 1a00paTOPHBIX paboT, BHIOIHEHUS
PTP.

JucuuruimHa «MHKpPOCXEMOTEXHHMKA aHAJIOTOBBIX M IU(PPOBBIX YCTPOWCTB» B PaMKax
BOCIUTATEIbHOW PAa0OTHI HampaBjieHa Ha (OPMHUpPOBAHUE Y OOYYAIOIIUXCS YMEHHUS CaMOCTOS-
TEJIbHO MBICIHUTb, Ha Pa3BUTHE MPOPECCHOHATBHBIX YMEHHH, BOCIUTAHUE YyBCTBA OTBETCTBEH-
HOCTH 32 BBIIIOJTHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3a/IaHUI.

4  O06beM IMCUMILIMHBI (MOYJI51) B 32a4eTHBIX eJUHULAX € YKa3aHHEM KOJIHYecTBA
aKajgeMMYecKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenoaasareseM (110 BUAaM y4eOHBIX 3aHATHIT) U HA CAMOCTOSITEJILHYIO PadoTy
00y4yarIuXxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBisier 5 3.e., 180 akax. gac.
Pacrnipenenenne o6beMa AUCHUILTUHBI (MOTYIIS) IO BUJAM YU€OHBIX 3aHATUN MPEICTaB-

JIEHO B TabiwuiIie 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHATHIM

Bcero akagemu-

O0beM TUCHUIIIINHBI
YeCKHUX 4aCoB

OO0mmast TpyA0€MKOCTh TUCIIUTUIUHBI 180




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaasaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

B Tom uucine:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHbBIC 3aHSITHS, TIPEIY-
CMaTPUBAOIINE TIPEUMYIIIECTBEHHYIO Tiepeaady yueOHoi nadopmammm re-
JIarOTHYECKUMH PAOOTHUKAMU )

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, TPAKTUYECKUE 3aHATHUS, TTPAK-
TUKYMBI, J1a0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI U MHbIE AaHAJIOTUYHbIE 3a-
HSATHS)

B TOM 4ucJie B (hOpMe MPAKTUUECKON MOTOTOBKHU

CamocrosiTesibHas padoTa 00y4alIIUXCS U KOHTAKTHas padoTa, BKIIO-
Yaromas rpynioBble KOHCYJIbTAIUMH, HHIWBUAYAIBHYIO paboTy 00y4ato-
HIUXCS C MPeroAaBaTesiMU (B TOM YUCIIE UHANBUAYATbHBIE KOHCYJIbTALIUN);
B3aUMOJICHCTBHUE B DJIICKTPOHHON WH(DOPMAIIMOHHO-00pa30BaTEIbHOM cpeie
BYy3a

158

[TpomexxyTouHas aTTecTanus ooydarmuxcs — Jx3ameH (6 cemecTp)

5 Coaepxanue TUCHMIIHHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(pa3zaenaM) ¢ ykazaHueM OTBeJI€HHOI0 HAa HUX KOJHMYeCTBAa aKaJeMUYeCKHX

YacoB U BHJI0B yueOHOH padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bupl yaeOHOM paOOThI, BKIIFOYAsT CAMO-
CTOSATEIBHYIO0 Pab0OTy 00YJArOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

KonrakTHas paboTa npemnoaaBa- CPC
HaumeHnoBaHue pa3zienoB, TeM U COJIepyKaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKHE TOPHBIE
(mpakTu- | 3aHATHS
YECKUe
3aHSITHSL)
5 cemecTp
Pasnen 1 lludposbie ycTpoiictBa
Tema 1.1 KomOuHAMOHHBIE JIOTHYECKHE YCT-
poiicTBa
@yHKIMH B anredpe JOruKU. 3aKOHbI U aKCHOMBI 05 ) i i
OyneBoi anreopshl. '
Munumuizaius OyneBbix GyHkui. CHHTE3 KOM-
OMHAIMOHHBIX CXEM.
[Mudpatop, nemudparop. MynbTUILIIEKCOD, AC-
MYJIBTUILIEKCOP.
basucel OyneBbix pyHkumii. CriocoOsI peicTaB- ) ) i 4

JeHus OyneBbIX (QyHKIHH.
KommapaTtop, MaxOpHUTapHBIi 3JIEMEHT.

ITorycymmaTop, cymmaTop.




HaumeHnoBaHue pa3ienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-
JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 1.2 IlociienoBaTEJILHOCTHEBIE JIOTHYECKHE
yCTpPOMCTBA

ACUHXPOHHBIN, CHHXpOHHBIA RS-Tpurrep. JIByx-
TakTHbIN RS-Tpurrep.

0,5

D-tpurrep, T-tpurrep, E-tpurrep, S-tpurrep. JK-
TPUTTEP.
Peructpel xpanenus. Peructpsl cipura.

ACHUHXPOHHBIN ABOUYHBIA CYMMUPYIOIIUN CUET-
YUK.

0,5

CunTe3 cu€TunKa ¢ MpOu3BOJILHBIM KO3 duineH-
TOM CU€Ta.

HccnenoBanue TpUITEPOB.
WccnenoBanue perucTpos.

CamoocTaHaBIMBarOIIMCA CuéTUnK. PeBepcuB-
HBINA CUETUYHK.

Brrantarommii cC4ETUHK.

S-tpurrep, E-tpurrep.

Tema 1.3 3anomuHawIMe yCTPpOHCTBA
[TocTostHHBIE 3aTIOMUHAIOIIUE YCTPOMCTBA.
OrniepaTuBHbIE 3aIOMUHAIOIINE YCTPONUCTBA.

0,5

Paznen 2 AnasioroBble ycTpoiic

TBa

Tema 2.1 OnepanuoHHbIC YCHIUTEIH
OnepanoHHbIN YCHIIUTENb, IapaMeTpPbl, Ha3Ha-
YyeHue, PyHKIHMOHAIbHAS CXeMa.

Cxempl BkimtoueHus OV, pyHKIIMOHANIBHbBIE YCT-
porictBa Ha OY.

0,5

CxeMbl 1 mpuHIHUI paboThl KackaoB OY.

Tema 2.2 JInHeiinbIe Mpeodpa3oBaTeIn AaHAJIO-
roBBIX CUTHAJI0B HA OY

Cymmarop. MuTerparop. Cxema auddepenunpo-
BaHUS.

0,5

Tema 2.3 HetuHelinble peodpa3oBaTe/iu aHa-
JIOTOBBIX CUTHAJIOB

Jlorapudmupyromuii mpeoOpazoBareb. IKCIO-
HEHIMAIbHBIN peoOpa3oBaTeb.

0,5

YMHOXUTETb EMKOCTH, THPATOP.

Tema 2.4 AKTHBHBIE dJIeKTPHYECKHE (PUIBTPBI
Cxembl punpTpoB 1-ro nopsaka.

Cxewmnbl Canena-Kes. [TonocoBoii u 3arpaxiato-
i GUIBTP 2-TO OPSJIKA.

0,5




HaumeHnoBaHue pa3ienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-
JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 2.5 CxeMbl aHAJIOT0BOI0 NPeodpa3oBa-
HHSI CHTHAJIOB

AHaIIOTOBBIE KOMMYTATOPHI. Y CTPOHCTBA BEIOOP-
KM-XpaHEHUs. Y CTPONCTBA HA MEPEKIII0YAaEMbIX
KOHJIEHCATOPaX.

AHazorosble KomnapaTopsl. IMIynbcHbIE yCT-
poiicTBa Ha KOMIIapaTopax.

Monynarop, 4eMOYISTOpP, YABOUTENb, IETUTEIb
Y4acTOTHI.

0,5

Tema 2.6 Apudpmerudeckue cxembl Ha OY
AHaJIOrOBBIN EPEMHOXKUTENIb CUTHAJIOB.

0,5

JlenuTenp aHaIOTOBBIX CUTHAJIOB.
MOy TbCHBIN TEPEMHOKHUTENh CUTHAJIOB.
Cxema U3BICUYCHHS KBAIPATHOTO KOPHSI.

Pa3znen 3 Anajioro-uudponnie u iuppo-aHAJIOTrOBbIE peodpa

30BaTe/In

Tema 3.1 HHudpo-ananorosbie npeodpazoBare-
Ju
IAII nocnegoBaTeIbHOrO THIIA.

0,5

LAII ¢ [ITM. ITAII Ha nepexroyaeMbIX KOH-
JIEHCATOPAX.

[Tapannensubie LHAIL LIAIT ¢ cymmupoBanuem
BecoBbIX TOKOB. LIAII ¢ marpuneit «R-2R». ITAII
C CyMMHUPOBAHHMEM HaIPsHKCHUM.

I"'eneparops! curaanos Ha [TAIT.

Tema 3.2 Anajioro-uu¢poBnie npeodpasoBarte-
Jn
[TocnenoBarenbanie ALIII.

0,5

AIIII mocnenoBarensHoro cuéra. ALII mocneno-
BaTEIBLHOTO MPUOJIMKEHUS.

[Tapamnensuenii AL

ANII ¢ 1BOWHBIM HHTEIPUPOBAHUEM.
Curma-nensta AIIIL

Hroro B 5 cemectpe

30

6 cemecTp

Pacuér npeoOpazoBaress KogoB*.
[TpoexTupoBanue mpeodpa3oBaTensi KOJIOB*.

0,5

41

VccnenoBanrie KOMOMHAIIMOHHBIX YCTPOUCTB™.

[TpoexTupoBanue cyéTunka™.
Pacuér cuérunka c momomnisio kapt Kapro™.

0,5

46

HccnenoBaHue aHaIoroBbIX apu(METHIECKIX




Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-
JIOEMKOCTb (B yacax)

KonraktHas pabora mpemnojaBa- CPC
HanmeHnoBaHMe pa3ziesioB, TEM U COJICPIKAHHE Ma- TEJIsL C 00YJaAIONIMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHUe TOpHBIC
(npaktu- | 3aHATHS
YEeCKHe
3aHSTHUS)
cxem™.
HccnenoBaHue cxeM dIIEKTPHYECKUX QHIIBTPOB*. - - 1 -

Pacuér dpunpTpa 1-ro mopsiaka*.

Pacuér 3BenneB 2-ro nopska no cxemam Cae-
Ha-Kes*. - 1 - 40
Pacuér 3BeHbEeB (PUIBTPOB 1O cXemMaM Ha 3-X
KOHJICHCATOpax, OMKBAJIPATHBIX 3BEHHEB™.

Uccnenosanue [IAIT*. - - 1 -

Hroro B 6 cemecTpe ; 2 6 127

uToro
10 JMCHUIIHHE

6 2 6 157

3aH$ITI/I${, OTMCUYCHHBIC 3HAKOM ((*», pCalIn3yroTCA B Q)opMe HpaKTI/I‘leCKOﬁ IIOATOTOBKMH.

6 BHeayauTopHasi caMOCTOSATe/IbHASI pa60oTa 00y4aIOIIUXCS MO JUCIHUIITTHHE
(MmonyJ10)

[Ipn mIaHUPOBAHMHM CaMOCTOSATEIHLHON pPabOTBI CTYIEHTY PEKOMEHIYETCS PYKOBO-
JCTBOBATHCS CIEAYIOIIUM PaclpeieICHHEM YacOB Ha CAMOCTOATENbHYIO paboTy (Tabnuua 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 9aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBbI caMOCTOSATEIbHOI PadoThI KoJsinyecTBo yacoB
5 cemecTp 30
M3ydeHne TeoOpeTHIeCKUX pa3/IeoB AUCIUTIIIHBI 30
6 cemecTp 127
[ToaroToBKa K 3aHSATHSIM CEMHHAPCKOTO THIIA 24
[Tonroroska u opopmuenue PI'P 103
HTtoro 157

7 OueHoOYHBbIE CPeICTBA /ISl IPOBeJCHUS TEKYIero KOHTPOJIs U
NMPOMEKYTOYHOM ATTeCTAUMHN 00y4aIoIUXCS M0 JUCHUIITIUNHE (MOLYJII0)

q)OHZ[ OICHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTH U
MPOMEKYTOUYHOH aTTectanuu npeactasieH B [Ipunoxennn 1.

TIoHEI KOMIUIEKT KOHTPOJIBHBIX 3a11aH1/1171 HJIM UHBIX MaTCepUualioB, HeO6XO)II/IMI)IX JUISL
OIICHUBAHUS PE3YNHTATOB OOyUYEHUsS MO JUCHUIUIHHE (MOAYJIO), MPAKTUKE XPAHHUTCS Ha Ka-
benpe-pazpaboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYuedHOo-MeTOAMYEcKOEe M HHPOPMALMOHHOE 00ecTedeHne THCIIHTNTHHBI
(MmonxyJis)
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4) Kysuenos, B. I1., Mukpoanekrponuka: yued. mocobue / B. I1. Ky3neros. — Komcomoibck-
Ha-Amype: usgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype rocyAapCTBEHHBIH TeX-
HUYECKUW yHUBepcuTeT», 2007. - 84 c.

5) ®posos, A.B. Pacuér aktuBHbIX QuiabTpoB: yued. mocooue / A.B. ®posos, B.B. JlanoBeH-
ko, B.A. UYekanos, C.B. Pyapko. — KomcoMmomnbsck-Ha-Amype: usaarensctso ['OYBIIO
«Komcomonbckuii-Ha-AMype ToCyAapCTBEHHBIM TEXHUYECKUM YyHuBepcurer», 2011. —
131 c.

6) JlerocraeB, H.C. MukpocxeMOTeXHHKA. AHAJIOrOBasi MHKPOCXEMOTEXHUKA: y4eOHOE MMOCO-
6ue / JlerocraeB H.C., UerBeproB K.B. - Tomck: Tomckuii rocynapcTBeHHbIH YHUBEPCUTET
CHCTEM ympaBieHus U paaunodiektponuku, 2014.— 238 c. // IPRbooks: smekrpoHHO-
oubmmoreunas cucrema. — URL: http://www.iprbookshop.ru/72130.html (zara obpamenus:
11.05.2022). - Pesxum AocTyma: 1Mo MmomucKe.

7) Ilapamos, A.B. MukpoanekTponuka: yaeoHoe nocooue/ llapanos A.B. - Tomck: ToMckuit
rOCyJapCTBEHHBII YHUBEPCUTET CUCTEM YIPABICHHS U pannodiekrponuku, 2007.— 138 c.
Il IPRbooks: AJIEKTPOHHO-OMOINOTEYHAS cucrema. - URL:
http://www.iprbookshop.ru/13948.html (nara obpamenus: 11.05.2022). - Pexum gocryma:
IO MOATHCKE.

8) Hogsuxog, }0.B. Beenenue B mudpoyro cxemorexuuky / Hosukos FO.B. - M.: UnTepHer-
Vuusepcurer Unpopmannonnsix Texunomoruii, 2016.— 392 c. // IPRbooks: snekrponHo-
oubnmuoreunas cucrema. - URL: http://www.iprbookshop.ru/52187.html (nata o6parenus:
11.05.2022). - Peskum J0CTyMA: 110 MOIMTUCKE.

9) TI'puropses, b.J. DnementHas 6a3a U yctpoiicTBa M(POBON TEXHHUKH: yueOHOe mocobue/
I'puropseB B.U. - CII6.: Yuuepcuter U'TMO, 2012.— 89 c. // IPRbo0KS: anekTpoHHO-
oubnmmoreunas cucrema. -URL: http://www.iprbookshop.ru/65394.html (zara obOparenus:
11.05.2022). - Pexxum 10CTyMA: MO HOAIHUCKE.

10) Bonouu, I'.1. CxeMoTeXHMKa aHAJIOTOBBIX M aHAJIOTO-IM(POBBIX 3JIEKTPOHHBIX YCT-
poiicte/ Bonosuu I'.U. - CapatoB: [IpodobpasoBanue, 2017.— 528 c// IPRbooks: snek-
TpoHHO-OnOMMoreunas cuctema. - URL: http://www.iprbookshop.ru/64066.html (nara 06-
pamenus: 11.05.2022). - PexxuMm qoctyna: 1mo noJrnucke.

8.2 Jlono/JIHMTeIbHAS JIUTEpPaTypa

11) Jl>xoucon, JI. CipaBoYHHK 10 akTHBHBIM ¢uibTpam / J1. Jlxxoucon, JIxk. Jxoucon, I'. Myp.:
M. Dneproaromusaar, 1983. — 127 c.

12) Kopuuenko, B.T. Monenu aHanoroBbix u Mu(poBeIX HYHKIMOHAIBHBIX OJOKOB PaIHOTEX-
HUYECKUX YCTpOicTB B mpoektax Multisim: yyeOHnoe nocodue/ Kopuuenko B.T.- Caparos:
Al [1u Op Menua, 2017.— 143 c. // IPRbooks: anekrponHo-6ubnanoreunas cucrema. -URL:
http://www.iprbookshop.ru/74391.html (mata o6pamenus: 11.05.2022). - Pexum mocryma:
IO TIOJTITHCKE.

13) llIumkwun, .M. ®yHKInOHANBEHBIE yCTpoiicTBa MUPPOBBIX cucteM: MoHorpadus/ [umkun
I'"U., TonuapoB C.H. - Capos: Poccuiickuii denepanbubiii siaepHbiii ieHtp — BHUND O,
2011.— 350 <c. // IPRbooks: »nektpoHHO-OMOmmoreynas cucrema. - URL:
http://www.iprbookshop.ru/60873.html (mata o6parmenus: 11.05.2022). - Pexum mocryma:
0 TIOJIITHCKE.
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8.3 MeToanueckne yKa3aHus JJIsl CTYA€HTOB [0 OCBOCHUIO M CIHIJIMHbI

14) ®pooB  A.B. CxemorexnHuka I1HQPOBBIX YCTpOMCTB: JlabopaTopHblid NpakTUKyM /
A.B.®poios. — Komcomonnbck-Ha-Amype: PI'bOY BO «KHAT'Y», 2022. — 128 c.

15) Ky3nemnos, B. Il. MukpocxeMOTeXHHKA aHAJIOTOBBIX yCTPOMCTB: y4eO. mocobue / B. II.
Ky3nenoB. — KomcoMmonbck-Ha-Amype: usaarenbctBo ['OYBIIO «KoMcoMonbckuii-Ha-
AMype rocyapcTBEHHbIN TEXHUYECKUI yHUBepcuteT», 2007. — 115 c.

16) Kysuemnos, B. I1., Mukpoasiekrponuka: y4ueb. mocooue / B. I1. Ky3nemnos. — Komcomonbck-
Ha-Amype: uzgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype rocyAapCTBEHHBIH TeX-
HUYECKUW yHUBepcuTeT», 2007. - 84 c.

17) ®posos, A.B. Pacuér aktuBHBIX QuiIbTpoB: y4ed. nocodue / A.B. ®pornos, B.B. JlanoBen-
ko, B.A. UYekanos, C.B. Pyapko. — Komcomomnbsck-Ha-Amype: uzaarensctso ['OYBIIO
«Komcomonbckuii-Ha-AMype ToCyAapCTBEHHBIM TEXHUYECKUM YyHuBepcurer», 2011. —
131 c.

18) UccrienoBanue ONepaliiOHHOTO YCHJIMTEINS: METOAMYECKUE yKa3aHUs K J1abOpaTOpHOM pa-
6ote 1o Kypcy «MHUKpPOCXEeMOTEXHHUKA aHAJIOTOBBIX YCTpOHCTBY» / cocT. A.B. ®@pomos, C.H.
I'pundensa. — Komcomonsck-Ha-Amype: PI'BOYBIIO «KHAI'TY», 2012. — 18 cTp.

19) UccrenoBanne aHATIOTOBOM CXEMbI M3BJICUCHHUS KBAPATHOTO KOPHS: METOANYECKUE yKa3a-
HUS K J1abopaTopHOW paboTe Mo Kypcy «MHKpPOCXEMOTEXHHKA aHAIOTOBBIX YCTPOMCTBY /
coct. A.B. ®ponos, C.H. I'pundensa. — Komcomonsck-na-Amype: ®I'BOYBIIO «KHAT -
TVY»,2012. -9 crp.

20) UccrnenoBanne akKTUBHBIX (DUIIBTPOB: METOAMYECKUE YKa3aHUs K JIaOOpaTOpHOM paboTe 1o
Kypcy «MHKpPOCXEMOTEXHHKA aHaJOTOBBIX YCTPOUCTB» / cocT. A.B. ®ponos, C.H. I'pun-
denba. — Komcomonnck-Ha-Amype: PTBOYBIIO «KHAT'TY», 2012. — 17 cTp.

21) UccnenoBanue nudpo-aHaIOroBOTrO Mpeodpa3oBaTeis: METOANYECKHE yKa3aHHs K Jlabopa-
TOpHOI paboTe mo Kypcy «MHKpPOCXEeMOTEXHHMKAa aHAJOrOBBIX YCTPOMCTB» / cocT. A.B.
®ponos, C.H. I'pundensa. — Komcomonbck-Ha-Amype: @PT'BOYBIIO «KHAT'TY», 2012, —
18 ctp.

22) UccnenoBaHue MMITYJIbCHOTO TEPEMHOMKHUTENS: METOIUYECKHE YKa3aHUsl K JabopaToOpHOi
pabote o Kypcy «MHKpPOCXEeMOTEXHHMKAa aHAJIOTOBBIX yCTpoiicTB» / cocT. A.B. ®ponos,
C.H. I'pundensa. — Komcomonbck-Ha-Amype: ®I'BOYBIIO «KHATI'TY», 2012. — 12 cTp.

8.4 CoBpeMeHHbIe IPodeccoHaNbHbIE 0a3bl JAHHBIX H HHPOPMALHOHHBIE
CIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble NPH 0CYHIEeCTBJIECHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

1) IPRBooOkKS: snekTponHas Oubnuoreynas cucrema: caiit. — Caparos, 2018. — URL:
https://www.iprbookshop.ru (mata o6pamenus: 11.05.2022). — Pesxxum goctyma: 1o
TIOJIITHICKE.

2) basa gannbix marasuHa «Yun u Jlum» : caiit. — Mocksa, 2006. — URL:
https://www.chipdip.ru (mara oopamenus: 11.05.2022). — Pexxum goctyma: cBo6o -
HBIN.

3) DnekrporexHuueckuit mopran Datasheet.su: caiir. — 2006. — URL.: https://datasheet.su
(mata obpamenus: 11.05.2022). — Pexxum goctymna: cBOOOTHBIN.

4) RadioRadar: DnexTpoHHO - nHGOpMaUOHHBIH mopTan : caiT. — 2003. — URL:
https://www.radioradar.net (zara oopamenus: 11.05.2022). — Pexum goctyna: cBo-
OOIHbIIA.

8.5 Ilepeuennb pecypcoB HHGOPMALNHMOHHO-TEJIEKOMMYHUKAINMOHHOM ceTn « UHTEP-
HeT», He00XO0AMMBIX /IJISl OCBOCHUSI JUCHHILIMHBI (MOAYJIs1)

1) KwubGepJlenunka : HayyHas >JIEKTpOHHas OuOimoreka : caidT. — Mocksa, 2012 — URL:
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http://cyberleninka.ru (naTa o6pamenwus: 11.05.2022).

2) HamwonanbHast »siekTpoHHas Oubnmoreka : caiit. — Mocksa, 2004 — URL:
https://rusneb.ru (nata odpamenwus: 11.05.2022).

3) Eamuoe 0KHO A0CTyIa K MH(GOPMAIMOHHBIM pecypcaM : caiit. — Mocksa, 2005. — URL:
http://window.edu.ru (nata oopamenus: 11.05.2022).

8.6 JInneH3noHHOE U CBOOOTHO PacIpPOCTPaHsieMoe MPOrpaMMHoOe odecredyeHue, uc-
MoJIb3yeMoe MPH OCYIeCTBJIEHHH 00pa30BaTeJbHOI0 MpoIecca

o JTMCHMILJINHE

Tabmuua 7 — [lepedeHp UCTIONB3yeMOTr0 IPOrPaMMHOTO 00eCTIeUSHHSI

HaumenoBanue PexBU3UTHI / yCIIOBUS HCIIOJIB30BAHUS
I10

OpenOffice CBOOO/THAS JIMIICH3HSI, YCIIOBHUS UCTIONB30BAHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html

Mathcad Jorosop Ne 106-AD120 ot 27.11.2012

Education

Siemens LOGO! | Torosop AD44 Ne008/12 ot 12.12.2016

Soft Comfort

NI LabView JloroBop AD44 Ne 036/51 ot 04.02.2015

MAX+PLUS II VYcnoBre HCIIOJIB30BaHUS 110 CCHUIKE:

BASELINE Ver- | https://www.intel.com/content/www/us/en/programmable/support/support-

sion 10.2 resources/download/legacy/maxplus2/dnl-baseline.html

9 Opranu3anuoOHHO-TIeJArOrHYecKHe YCI0BHS

Opranuzanus o6pa3oBaTeIbHOIO MPOLECCa periJaMeHTupyeTcs y4eOHbIM IJIaHOM U pac-
[MCaHUEM y4eOHBIX 3aHATHH. fI3bIKk 00ydeHus (mpenonaBaHus) - pycckuid. J{ins Bcex BUAOB ay-
JUTOPHBIX 3aHATUN aKaJeMUYECKUH Yac YCTaHABIMBAETCS MPOJIOJDKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM CBOEW MHAMBHIYaIbHOM 00pa3oBaTENbHON TpaeKTopuHM oOyuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B MPOIIECCE MPEANIECTBYIONMETr0 00yUeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJUMOCTH UX MTOBTOPHOT'O OCBOEHHUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4ebHblil npoliecc NpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS HA MCIOJIb30BAHUU TpPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauiuon-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPECTABICHbI JEKIUSAMH U CEMUHAPCKUMU (TTPaKTHYECKU-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUN UCIIONIB3YIOTCA B BUJE LIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBeeHus 3aHatuil. MHdopmamonHsie
o0Opa3oBaTeNibHbIE TEXHOJOTHUU PEATU3YIOTCS MYTEM aKTHUBMU3AIMM CaMOCTOSATEIbHONW pPadOThI
CTYZICHTOB B MH(OPMALIMOHHOH 00pa3oBaTeNbHOIl cpefe.

9.2 3aHATHSA JEKIIUOHHOT0 TUIIA

JIEKIIMOHHBIN KypC MpenoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu jiektop 00s3aH MpeaynpeIuTh CTYIE€HTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosblIMi 00beM MHpoOpMaluu U obecreuynBaTh
Oonee riry0oKkoe MOHUMaHUE Yy4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpare BPEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHEe MaTepHara.
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9.3 3aHATHS CEMHHAPCKOI0 THMA

CeMuHapckue 3aHATHS MPEICTABISAIOT co00 AeTaan3auio JEKIHOHHOTO TEOPEeTHIECKO-
ro MaTepuasa, IPoBOATCS B LIEIAX 3aKPEIUICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IEbl.

OcHoBHO# (opMOi1 MpoBe/IeHUsI CEMUHAPOB SIBJISIETCS 00CcykaeHue Harbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB MO OTACIBHBIM TEMaM, a TaKXkKe pa30op MPUMEPOB U CHTYAIlHi B ay-
JTUTOPHBIX YCIOBUAX. B 00s3aHHOCTH MpernogaBatess BXOIAT: OKazaHHe METOAMYECKON MOMOIIN
Y KOHCYJIbTUPOBAHHUE CTYJIEHTOB I10 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTUBHOCTb Ha CEMUHAPCKUX 3aHIATHUSIX OLEHUBAETCS 110 CIEAYIOINUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, ITPEIIaraeMble MPENOaBATEIIEM;

* Y4aCTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE TIPOCKTHBIX M UHBIX 33JJaHUN;

* aCCHCTHUPOBAHUE IIPENO/IaBaATEI0 B IPOBEICHNUN 3aHATUH.

OTBeT noJDKeH OBITh ApTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJEPIKAThH
CCBUIKM Ha UICTOYHHUKH.

Jlokyiazpl U ONIIOHUPOBAHUE JIOKJIAA0B IPOBEPSIOT CTEIEHb BIIAJEHUS TEOPETUUYECKUM
MaTepHalioM, a TaKKe KOPPEKTHOCTh U CTPOTOCTh PACCyKIECHUMN.

OueHuBaHue 3aJaHUM, BBIMOJHEHHBIX HA CEMHUHAPCKOM 3aHSTHH, BXOIUT B HAKOIUJICH-
HYIO OLICHKY.

9.4 CamocTosiTesibHAsI padoTa 00y4YaIOIMXCS MO0 TUCHUIIIIHHE (MOYTI0)

CamocTtosaTenbHas paboTa CTYIEHTOB — 3TO MPOILIECC aKTUBHOTO, IIeNIEHANPABICHHOTO
IpUOOpPETEHUs! CTYJACHTOM HOBBIX 3HAHUMN, YMEHUN 0€3 HENOCPEACTBEHHOIO y4yacTHsl Mperoja-
BaTelsl, XapaKTEpU3YIOIIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJarOMIerocs.

[{enu caMOCTOSTENBHOM pabOTHI:

* CUCTeMaTH3alysl U 3aKPEIUICHUE MOJIyYEHHbBIX TEOPETUUECKUX 3HAHUN U NPAKTHUECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne ¥ paciiupeHre TEOPETUIECKIX 3HAHUH;

- (hopMHpoOBaHHE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CHEIHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILUIEHUS, TBOPUECKOM MHUIIMATUBBI, CIOCOOHO-
CTeH K cCaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEA0BATENBCKUX YMEHUM U aKaIEMUYECKMX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCS UHIAMBUIYaIbHO WM TPyHIamMH CTy-
JICHTOB B 3aBUCHUMOCTH OT I11€JIM, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEpUAbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOSATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MUCbMEHHOM, YCTHON WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BbIpAaOOTKE €IUHCTBA B3IVISJIOB HA
OTJIebHBIE BOIIPOCHI Kypca, IPUOOPETEHUsI ONPEEICHHBIX HABBIKOB U MCIOIb30BaHUs Mpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToanueckne yKazanus JJIsi 00y4aHOMINXCS M0 OCBOECHH IO U CHUTIIMHBI

[Tpy M3y4eHWM MUCHUIUIMHBI OOYYarOMIMMCS LI€TIECOO0pa3HO BBHIMOIHATH CIEAYIOLTNE
PEKOMEHIAINH
1. 3y4eHnue yueOHOU AUCIUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.
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2. Ilocne u3yyeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEICICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTH BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcst TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHKY (B TEPBYIO OuYepeb BHOBb M3JAaHHbBIC B MEPHOIMYECKON
HayYHOH JIUTEpaType) It Oosee IeTanbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHITUM MaTepHaj U JOIMOJHUTDH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABIATH T€3UChI, aHHOTALIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSTEJILHO BBIMOJHATH 33/1aHUs, AaHATOTMYHBIE MTPeJIaraéMbIM Ha 3aHATHSIX;

* MICTIONIb30BAaTh VISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

10 Onucanue MaTepuaJIbHO-TEXHUYECKOT0 00ecnevYeHus1, He0OX0TMMOro JIJIsi
ocyuiecTBJIeHHs 00Pa30BaTEeIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

10.1 YueOHo-1a00paTOpHOE 000PYT0BAHHE
Tabnuna 8 — Ilepeuens 06opyaoBanus 1adoparopun

HaunmenoBanue aynuropuun
AynuTopust (nabopatopim) Hcnonp3yemoe obopyaoBanue
304/3 Jlaboparopusi OCHOB IJICK- Crenn 87J1-01
TPOHMKHU Crenp no snekrponuke, moaens HTII- 02.05
VYuebnas mabopatopus Virtual Instrumentation
Suite
JlaGopaTopusi KOMITBIOTEPHO-
NI myRIO
211/3 r'0 IPOSKTHPOBAHUS M MOJIC-
— NEePCOHAIbHBIE KOMIIBIOTEPHI
NI myRIO
NIEPCOHATBHBIE KOMIIBIOTEPHI

10.2 TexHu4eckue M JIEKTPOHHbIE CPeICTBA 00YUeHHUS

JlekIMOHHbIE 3aHATHA.

AynuTopuH JUIs JEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAHbI MEOEIbIO M TEXHUYECKUMU CpPe/l-
CTBaMH OOYYEHHSI, CIY>KalllUMHU JIJIsl TPEJICTaBIeHUs y4eOHOU MHGOpMAIMu OOJIBIIION ayauTo-
puH (IIPOEKTOP, KOMITBIOTEP/HOYTOYK).

IMpakTHyecKkue 3aHATHS.

AymuTopun Ui MPAaKTUYECKUX 3aHATHH YKOMIUIEKTOBAHBI CIIEUATU3UPOBAaHHON MeOe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00ydeHUSs (TIPOEKTOP, KOMIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS.

Jlnst 1ab0paTOPHBIX 3aHATHI HCHOb3yeTcs aynutopus Ne211/3, 304/3, ocHamienHast 060-
pYZOBaHUEM, yKa3aHHbBIM B Ta0II. §:

CamocrosiTeibHast padoTa.

[TomerieHust 1151 cCaMOCTOSITEIBHON paboOTHl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYCHHS K ceTH «VIHTEpHET» B TOCTYIIOM K AJIEKTPOHHON WH(OPMAIMOHHO -
oOpa3zoBatenbHO cpene KHAT'Y:

- 3411 3NeKTpoHHOU nHpopmanuu KHAT'Y;

- KOMIbIOTEepHBIE Kiacchl (ayn. 211 kopmyce Ne 3).
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11 Husble cBexeHus

MeToauuyecKue PECKOMEHIANIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIMMHUCS, TaK U B OTACIBHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS IS OJIydeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarornyeckuii cocTaB 3HAKOMUTCS C ICHUXOJIOT0-(PU3NOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCs WHBAIUOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU 370PO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMIMTaluu WHBaINAOB (mpu Hamuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JOMOJHUTENIbHAS MOJACPKKa MPENoAaBaHusl ThIOTOPaMH, MCUXO0-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/058H) B Kypce IpeArnojaraeTcsi UCIoiIb30BaTh CONMAIbHO-aKTHUBHBIC U ped-
JIEKCUBHBIE METOJIbI 00YYEHUs, TEXHOJIOTHH COIMOKYJIbTYPHON pEadMIMTAIIMU C LIETbI0 OKa3a-
HUS NOMOILY B YCTAHOBJIEHUU MOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLUEHUHN C IPYTUMU CTYJEH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHUeCKol rpymme. [logdop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHallbHOHM, BU3YaIbHOW, C WCIOJB30BAHUEM CIICIHATBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAIIHOHHBIX CUCTEM.

OcBoenue nucuumuivabl Juiamu ¢ OB3 ocyliecTBisieTcss ¢ UCIOJb30BaHUEM CPEACTB
o0OydeHus: 00IIero M CrenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHUs). MaTepuabHO-TEXHUIECKOE 00ECIICUCHHE MPEAyCMaTPUBACT MPUCTIOCOOICHUE ayTUTO-
puii k Hyxz1am aun ¢ OB3.

®dopma MpoBeJEHUsI aATTECTAIMU ISl CTYJEHTOB-UHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznueckux ocodeHHocreit. s crynentos ¢ OB3 mpenycmaTtpuBaet-
sl JocTyIHas (hopMa PEIOCTABIICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B T[IEYaTHOW WM DJIEKTPOHHOM (opme (s ULl € HapYUICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B IMe4aTHOHN (hopMe WITH DIEKTPOHHON (opMe C YBETUUYECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JIJIs1 JIUII C HAPYIICHUSIMH CITyXa, PeUH, 3PCHHUS);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM C MHBIMIHOCTHIO YBEJIMYHMBACTCS BPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJis TakUX CTYIACHTOB IMpeaycMaTpuBaeTcsl AOCTYyMHas Gopma mpeaocTaB-
JICHUsI OTBETOB Ha 3aJIaHUsl, 3 UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (sl JIUI] C HAPYIICHU -
MU CcllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JIUI] C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

* YCTHO (IJIs1 JTUI] C HAPYIIEHUSIMU 3PEHMSI, OTIOPHO-JIBUTATEIHLHOTO arapara).

[Tpu HEOOXOAUMOCTH ISl 0OYUAIOIIUXCSl ¢ MHBATMIHOCTHIO MPOIEAypa OIEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ATATOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHBIX CPEJICTB®
0 JUCIHUILINHE

MuKpOCXeMOTEeXHUKA AHAJIOTOBbIX U HU(PPOBBIX YCTPOUCTB

| HarpaBieHue [OrOTOBKH 1 11.03.04 Dnexmponuka u HAHOINEKMPOHUKA :
: HanpaBiieHHOCTS (1po¢)niib) . IIpombiuiniennas 21eKmpoHuKa
. 00pasoBaTeNMBHOA MpOrpaMMBL _ © |
i KBanmmdukanus BbITyCKHHKA | baxanasp 5
' 'ox Hayasa moArOTOBKHU 2021 |
(no yweGHoMy nnamy) G
. dopma 00yueHus | 3a0unan
i TexHosiorust 00y4eHus MpaoUYUOHHAsL

Kypc Cemectp TpynoeMKOoCTb, 3.€.

3 56 5
Bun npomexyTouHOM aTTecTanuu ObecrnieunBaroliee noapasieieHue
Ox3amen (6 cemecmp) 119

'B JAaHHOM IIPUIIOKCHUHA MTPCACTABJICHBI TUIIOBEIC OLICHOYHBIC CPEICTBA. IToaHBIIT KOMIIICKT
OLICHOYHLIX CPCACTB, BKHIO‘{aIOH_[I/II\/'I BCC BApHUAHTLI 3a;1aHm71 (TCCTOB, KOHTPOJIbHBIX pa60T )51 ,[[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

[Ipodeccuonanbubie

[1IK-1 Cooco0OeH BbI-
MIOJTHATH pacueT u

I1K-1.1 3HaeT npUHLIUIIBI KOHCT-
PYUPOBaHMSI OT/IEJIbHBIX aHAJIO0I0-
BbIX OJIOKOB JIEKTPOHHBIX IIPU-
60poB

3HaTh AITOPUTMBI IPOEKTUPO-
BaHUS THIIOBBIX 3JIEKTPOHHBIX
UHTETPAJIbHBIX 3BEHBEB 3JICK-
TPOMEXAHUUECKUX CUCTEM

IIPOEKTUPOBAHUE
AIEKTPOHHBIX MPUOO-
POB, CXEM U yCT-
POWCTB Pa3IMYHOTO

[TK-1.2 Ymeet npoBOIUTH Olle-
HOYHBIE PAacUeThl XapaKTEPUCTHK
AIIEKTPOHHBIX TPUOOPOB

YMeTb NpOBOAUTH OLICHOYHBIE
pacuéThl XapaKTepUCTUK UHTE-
IPaJbHBIX CXEM AJIEKTPOMEXa-
HUYECKUX CUCTEM

(yHKIIMOHAJIBLHOTO
Ha3HA4YEHUs

I1K-1.3 Brnajeer HaBbIKaMu I10/1-
TOTOBKH IPHHIIMITHATIBHBIX H
MOHT)KHBIX JJICKTPUICCKHX CXEM

Biranets HaBbIKaMHM IIPOEKTUPO-
BAaHMS DIIEKTPUYECKUX CXEM
AJIEKTPOHHBIX YCTPOMCTB HA UH-
TErpaJIbHBIX CXEMax

Tabmuna 2 — [Macniopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KonTtposmpyemsie ®opmupyemas | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTEeHIUA OLICHOYHOI 0 IHoka3aTenu OLeHKHU
AUCHMILINHBI cpeacTBa
Pazpnener 1-3 IK-1 JlaboparopHbie | APryMEHTHPOBAHHOCTbH OTBE-
paboThI TOB
Pazpnener 1-3 IK-1 [Ipaktuueckue | [lonHOTa M MPABUIILHOCTH BHI-
3aJIaHus TIOJTHEHUS 3aJIaHUS
Paspemnsr 1-3 [1K-1 PI'P [TonHOTa M TPaBUIBLHOCTH
BBITIOJTHEHUS 3aJIaHUS
Paspensr 1-3 [1K-1 DK3aMeH [TonHOTa M IPaBUIIBHOCTH
OTBETOB Ha BOMPOCHI, IIpa-
BUJIBHOCTD BBITIOJIHEHUS
MPAKTHYECKUX 3a/1a4

2 Mertoanuyeckne MaTepHAaJibl, ONpe/Ie/AoNMe NPoLeayPbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH, XapAKTePU3YIOLIME MPOLece
(popMupoBaHus KOMIIETEHIM I

MGTOI[I/ILIGCKI/IG MaTepUuaJibl, OMPECACIAIOMNE TPOUCAYPbl OLICHUBAHUA 3HaHI/II\/’I, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCIIH-

winHbI (Taduuna 3).

Tabmuua 3 — TexHoJornyeckas kapra

HanmenoBanue
OLIEHOYHOI'0
cpeacrsa

HIka-
Cpokn
Ja
BBINOJIHE-
OlleHH-
HHUS
BaHUsl

Kpurepun
OLICHUBAHUA
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Ixa-
Haumenosanue Cpoknu K
OLI€HOYHOI 0 BBINOJIHE- 14 purepuu
OlleHH- OlleHUBAHUS
cpeiacTBa HHUS
BaHUsl
6 cemectp
Ilpomesicymounas ammecmayus ¢ hopme IKk3amena
1 JlabopaTopHas B TedeHHe | 5 Oan- | 5 GamuoB — CTyJEHT MOKa3al OTIMYHEIE
pabota 1 cemecTpa JIOB HABBIKA NPHUMEHEHHS ITOJYYECHHBIX 3Ha-
2 JlaGopaTopHas B TeueHHe | 5 Oal- | yuyy u YMEHUH TIPH peleHnd mpodec-
pabota 2 cemectpa 108 CHOHAJIBHBIX 3371a4 B paMKax YCBOCHHOTO
3 JlaGopaTopHas B TedeHHwe | 5 Oan- yUeGHOrO MaTEpHATA.
pabota 3 cemecTpa JIOB
R B Y — R ————— S 4 Ganna — CTyIEHT MOKa3all XOpoIlInue Ha-
paTop .
pabora 4 cemectpa 1OB BBIKH MPUMEHEHNs MOJy4CHHDIX SHAHHUH
5 | JTabopatopHas | B TeueHue | 5 Gan- | M YMCHHMEl mpH pemeHnu npogeccno-
pabota 5 cemMecTpa 7IOB HAJIBHBIX 33/1ad B paMKax YCBOEHHOTO
6 | JIaGopatopnas |B TeueHue | 5 6an- | y4eOHOro mMarepuana.
paboTta 6 cemecTpa JIOB 3 Oamma — CTyIEHT moka3aid YAOBIe-
7 | JlabopatopHas | B TeueHHE | O Oal- | TBOPUTENHHOE BlIaJ€HHE HABBIKAMH TIPH-
pabora 7 ceMECTpa JI0B MEHEHMS MOJIYYEHHBIX 3HAaHUN U YMEHUU
8 | JlaboparopHast B TeueHHe | 5 Oan- IPU pelIeHUH MPO(EeCCHOHATBHBIX 3a1a4
pabora 8 cemectpa JIoB B paMKaX yCBOEHHOIO y4eOHOro MaTe-
9 JlaGopaTopHas B TedeHHWe | 5 Oan- puaa
pabora 9 cemectpa JIOB 2 Oata — CTYACHT MPOJAEMOHCTPUPOBAI
10 | Jlaboparoprast | B Tedenne | 5 Gar- HEIOCTaTOYHBIH YpOBEHb BJIAJCHHUS yMe-
padora 10 cemectpa 108 HUSIMU ¥ HaBBIKAMU TPH PEIICHUU MPO-
11 | Jlaboparopuas | B Teuenue | 5 Oan- (eccoHaIbHBIX 3aJ]a4 B paMKax YCBO-
padora 11 cemectpa JIoB EHHOI0 Yy4eOHOTr0o MaTepuaa.
12 | JIaboparopuas B TedeHHe | 5 Oan-
pabora 12 cemecTpa JIOB
13 | JlabopatopHas | B TeueHue | 5 Oai-
pabora 13 ceMecTpa JIOB
14 |PI'P 1 w4yacte. |B TeueHue | 5 Oan-
Pa3pabotka ceMecTpa JOB
CY€TyuKa
15 |PI'P 2 w4gacte. |B TeueHue | 5 Oan-
[TpoexTHpona- ceMecTpa JOB
HUE AaKTHBHOTO
¢unbTpa
16 | IIpakTHueckoe B TeueHuwe | 5 Oan-
3aganue 1. ceMecTpa JIOB
17 | IlpakTHueckoe B TedeHue | 5 Oai-
3agaHue 2. ceMecTpa JIOB
18 | IIpaxTHrueckoe B TeueHuwe | 5 Oan-
3asaHue 3. cemecTpa JIOB
19 | IIpakTHueckoe B TedeHue | 5 Oai-
3agaHue 4. ceMecTpa JIOB
20 | IlpakTuueckoe B TedeHue | 5 Oai-
3aJaHue S. ceMecTpa JIOB
Texymmii KOHTPOIB: | - 100 |-
6aJuIoB
OK3ameH - 50 50 — cTyzmeHT BiajxeeT 3HAHUSAMM B MOJI-

HOM O6T)€Me, CaMOCTOATCIIbHO, JIOTHUYC-
CKH IMOCJICI0OBATCIIbHO W MCUYCPIIBIBAIOIIC
OTBCYACT HA MMOCTABJICHHBIC BOIIPOCHI,

40 — CTYACHT BJIAJICCT 3HAHUAMMU IMOYTH B
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HIka-
HaumenoBanue Cpoxu
Ja Kpurepun
OIIEHOYHOT 0 BBITNOJIHE-
OIleHU- OlleHUBAHUS
cpeiacTBa HHUS

BaHMS
MOJIHOM 00BbeMe (MMEIOTCS MpoOembl
3HaHUH TOJILKO B HEKOTOPBIX, OCOOCHHO
CIIOKHBIX pa3Jienax); He JOIMYCKaeT BMe-
CTE C TEM CEPhE3HBIX OIMIMOOK B OTBETAX;
30 — cTymeHT BIaJeeT TOJNBKO 00s3a-
TEJIbHBIM MUHHUMYMOM 3HaHUWH IO JucC-
IUTUTAHE,
0 — cTymeHT He OCBOWJI 00s3aTENHHOTO
MUHUMYyMa 3HAHWUH, HE CIIOCOOEH OTBE-
TUTh Ha TIOCTABJICHHBIN BOIIPOC

HUTOI'O: - 150 -
0ayIoB

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:

0 — 64 % oT MakCHMaJIbHO BO3MOXKHOM CYMMBI 0aJlIIOB — «HEYIOBJIETBOPUTEIHHOY» (HEHAOC-
TaTOYHBIM YPOBEHB ISl IPOMEKYTOUHOM aTTECTALMU 10 TUCIUILINHE);

65 — 74 % oT MakCMMaJIbHO BO3MOXHOH CyMMBI 0QJIJIOB — «YAOBJIETBOPUTEIBHOY (TIOPOTO-
BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);
85 — 100 % ot MakcuMaabHO BO3MOKHOM CyMMBbI 0aJIOB — «OTJIMYHOY» (BBICOKUH (MaKCH-
MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 32/1aHNUS WJIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE J1JIs1
OLICHKH 3HAHUI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH,
XapakTepu3youye npoiuecc popMupoBaHUsA KOMIETEHIUH B X0/1€e 0CBOEHUS
00pa3oBaTeJLHOM MPOrPaMMBbI

3.1 3apanus I TeKyIero KOHTPOJIsi ycleBaeMOoCTH
Bonpoce! Ha 3ammTy J1a00paTOPHBIX PadoT

Jlabopamopuas paboma 1. [Ipoexmuposanue npeobpazosamelis KOOO8.
1) AKCHOMBI QIITeOPBI JIOTHUKH.
2) 3akoHbI anreOpbl JOTUKH.
3) bazucel OyaeBbIX QYHKITHIA.
4) TeopeMbl HHBEPCHH.
5) Kapter Kapuo. Ha3znauenwue. I[TpuHIUIm cocTaBaCHHUS.
6) Munumuzaius OyineBbIX GYHKIHH C TOMOIIBIO 3aKOHOB M aKCHOM aIreOpbl JIOTHKH.
7) Munumuzaiyst OyneBbix QyHKIUH ¢ momoribko kapt KapHo.
8) Dramnbl NPOEKTHPOBAHUS KOMOMHAIIMOHHOTO YCTPOMCTBRA.
9) IIpeobpa3oBarenu KOJ0B, YCIOBHOE rpadudeckoe 0003HaYCHNE, TPHMEHEHHE.

Jlabopamopuas paboma 2. Hccredosanue 102uteckux 21eMeHmos.
1) Jlormueckoe «M». YcnoBHoe rpadudeckoe o6o3HaueHue. Tabnuia nctuHHOCTH. CXema.
2) Jlornueckoe «MJINy. YcnoBHoe rpaduueckoe obo3HaueHue. Tabmuia netuHHOCTH. CXeMa.
3) Jlormueckoe «HE». YcnoBHoe rpadudeckoe o6o3HaueHune. Tabnua nctuHHOCTH. CXema.
4) Jloruueckoe «MI-HE». YcnoBHoe rpaduueckoe ob6o3HaueHue. Tabnuia ucruaHocTH. Cxema.
5) Jlormueckoe «MJIM-HE». YcnoBHoe rpaduyeckoe oOo3HaueHue. TabOnmia MCTHHHOCTH.
Cxewma.
6) Jlornueckoe «Mckmouaromee NUJIN». YcnosHoe rpaduyeckoe obo3HaueHue. Tabnuma uc-
TUHHOCTH. Cxema.
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1)
2)
3)
4)

5)

1)
2)
3)
4)
5)
6)
7)

1)
2)
3)
4)
5)
6)

1)

2)
3)
4)
5)
6)
7)
8)
9)

Jlabopamopuas paboma 3. Hccreoosanue KoMOUHAYUOHHBIX YCMPOUCNE.
[Mudpatop. YcnoHoe rpadudeckoe oboznauenne. Cxema. Tabnumna ucruanoctu. [Ipume-
HCHHE.
Hemmdpatop. YcinoBHoe rpadudeckoe obo3nauenue. Cxema. Tabmuma uctuanoctu. [lpu-
MEHEHUE.
MynbeTurekcop. YcinoBHoe rpaduueckoe obo3HadeHue. Cxema. Tabnwia MCTHHHOCTH.
[Ipumenenue.
HemynbTuruiekcop. YcinoBHoe rpadudeckoe obo3nauenue. Cxema. Tabmuiia MICTHHHOCTH.
[Ipumenenue.
[TpeoOpasoBarenp KoJaoB. YcioBHOe rpaduyeckoe obo3zHadenune. Cxema. Tabnuma uctus-
HoctH. [IpumMenenue.

Jlabopamopnas paboma 4. Hccrnedosanue mpueeepos.
Tpurrepsl. Onpeaenenue, Ha3HAYCHUE, KIACCH(PHUKAIINA.
Acunxponssiii RS Tpurrep. Cxema. Tabnuma uctuHHOCTH. JlnarpaMMbl paboThI.
Opnnotaktablii RS Tpurrep. Cxema. Tabnuna uctuHHOCTH. J{MarpaMMel paboTHI.
JByxtaktHbiii RS Tpurrep. Cxema. Tabnuua uctunHocTU. J{uarpamMmmsl paboThlI.
D tpurrep. Cxema. Tabnuna uctuHHOCTU. J{narpaMMel paboTEI.
T-tpurrep. Cxema. Tabnuua uctuHHOCTH. /Jnarpammsl paboThI.
JK tpurrep. Cxema. Tabnuua uctTuHHOCTH. JlnarpaMmsl paboThI.

Jlabopamopnas paboma 5. Hccnedosarnue pecucmpos.
Peructpsl. Onpenenenue, Ha3HaUYCHHUE, KIACCUDUKALIMSL.
Peructp xpanenus Ha D tpurrepax. Cxema. Anroputm pabotsl. [Ipumenenue.
Peructp xpanenus Ha RS tpurrepax. Cxema. Anroputm padotsl. [Ipumenenue.
Peructp xpanenns Ha JK tpurrepax. Cxema. Anroputm padotsl. [lpumenenue.
Peructp capura. Cxema. Anroputm padotsl. [lpumenenue.
KomOunmpoBansslii peructp. Cxema. Anroput™m padbotsl. [Ipumenenue.

Jlabopamopnas paboma 6. Hccnedosanue onepayuoHno2o ycuaumers.
OnepanuonHblil yeunurens. OmnpeneneHue, Ha3HauYeHue, yeIoBHOe rpaduueckoe 0003Haue-
HUE.

OynkuuoHanbHas cxema OY. HazHaueHne 1 0cOOeHHOCTH (YHKIIMOHAIBHBIX MOJYJIEH.
OcnHoBueble mapametpbl OY. Onpenenenus. OpueHTUPOBOYHBIC 3HAYCHUSI.

Crarnyeckue napamerpsl OY. AIroput™M U3MEpEeHHUs.

Hunamuueckue mapamerpsl OY. ANTOPUTM U3MEPECHHUS.

Knaccudukamus OVY.

[TorpemHoctu OY. VICTOYHUKH MOTPEHIHOCTEH.

Cxewmbl Bkiouenus OVY.

OnpenenuTb OCHOBHbBIE TAPAMETPhI ONIEPALIMOHHOTO YCUIIUTEIS 110 €r0 XapaKTePUCTUKAM.

10) PaccunTats cxemy nudepeHIHaTIbHOrO YCHIUTES ¢ 3aaHHBIM KO3(D(DHIIMEHTOM YCHIIe-

HUs AU PepeHInanbHOro CUrHasia.

11) PaccunTarh cXeMy HHBEPTHPYIOIIETO YCHIHTEIS C 3aJaHHBIM KO((QHUIIUEHTOM YCHIICHUSI.
12) PaccunTarh CxeMy HEHMHBEPTHUPYIOLIETO YCHIIUTENS C 3aJaHHBIM Kod(duIreHTom ycuie-

1)
2)
3)
4)

HUs.

Jlabopamopnas paboma 7. Hccnedosanue anano206bix apu@dmMemuieckux cxem.
WuBeptupyromuii cymmarop. Cxema, IpuHIUI padOThl, pacu€THbIE COOTHOLIECHUS.
Heunseptupyrommii cymmarop. Cxema, mpuHIUI pabOThI, pacC4ETHBIE COOTHOIICHUS.
WuTerpupytomuii ycunurenb. CxeMa, IpUHIUI paboThl, pacuéTHBIE COOTHOLLIEHUS.
Juddepenuupyrommii yennurenb. Cxema, IPUHIUI pabOThI, PACYETHBIE COOTHOIICHHS.
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5) CxeMbl aHAIOTOBOTO MPe0OPa30BaHMUS CUTHAJIOB.

6) PaccunTaTh HOMHHAJBI YIEMEHTOB CXEMbI CyMMATOpa.

7) PaccuuTarh cXeMy HHTErpaTopa.

8) Paccuutarh cxemy qudQepeHIMPOBAHUS.

9) PaccuuTarh 3J€MEHTHI CXEMbI HICTOYHHKA HAIIPSHKCHUS, YITPABISIEMOTO TOKOM.
10) PaccumTtaTh 3JI€MEHTBI CXEMbI HCTOYHHKA TOKA, YIPABIIEMOTr0 HAPSKEHUCM.

Jlabopamopnuas paboma 8. Hccreoosanue nocapupmuyveckoeo ycuiumens.

1) Jlorapudmupyrommii ycunutenap Ha auone. Cxema, NMPUHIUI pabOThI, OCOOCHHOCTH, pac-
4y€THble COOTHOIEHU. [IpuMeHenue.

2) JlorapudMupyOLIHA yCHIUTEIb Ha TpaH3ucTope. CxeMa, MPUHIUI paboThl, 0OCOOCHHOCTH,
pacuérHble cooTHOIIEeHUs. CXeMbl BKIIIOUYEHUs TpaH3ucTopa. [Ipumenenue.

3) DKCrHoHEHIHANTbHBIH yCHIUTEIb Ha auoje. Cxema, NpUHIUI pabOThI, 0COOCHHOCTH, pac-
4yéTHbIe COOTHOIIEHU. [IpuMeHeHue.

4) DKCHOHEHUIHUAIBHBIN YCUJIMTENb Ha TpaH3ucTtope. Cxema, MPHHIMIT PadOThl, 0COOCHHOCTH,
pacuérHble cooTHOIIEeHUs. CXeMbl BKIIIOYEHUs TpaH3ucTopa. [Ipumenenue.

5) Hcroynuku OMMOOK B JIOrapU(PMHUPYIOIIUX M IKCIOHCHIMATIBHBIX ycHUuTesiX. CrocoObl
UX CHYIKEHHMSL.

Jlabopamopuas paboma 9. Hccrneoosanue cxem sieKmpuveckux Quibmpos.
1) Dnexrtpuueckue puibTpsl. OnpeaeacHue, Kiaccupukanus, Ha3HaYCHHUE.
2) AnNmpoKCHMAIMH YaCTOTHBIX XapaKTePHCTHK.
3) OcHoBHbIe TapaMeTpbl GUILTPOB. AJITOPUTM UX ONPEIACICHUSL.
4) ®HY u ®BY 1-ro nopsiaka. Cxema, 4aCTOTHAsE XapaKTEPUCTHUKA, PACUET.
5) ®HUY 2-ro nopsaka. Cxema, 4aCTOTHAs XapaKTEPUCTUKA, pacuéT.
6) ®BY 2-ro mopsaka. Cxema, 4aCTOTHAs XapaKTEPUCTHKA, PACUET.
7) TI® 2-ro nopsaka. Cxema, 4acTOTHAsI XapaKTEPUCTHKA, PacyéT.
8) ®unbrpel Camiena-Kest. Cxema, BO3MOXHOCTH, OCOOCHHOCTH.
9) ®unbTpbI C MHOTOIIETIICBOI 00paTHOM CBsA3bl0. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
10) ®unbTpel Ha 3-X KoHIeHCaTOpax. Cxema, BO3MOKHOCTH, OCOOCHHOCTH.
11) ®dunbTphl Ha OMKBAIPATHBIX 3BeHBsAX. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
12) OnpenenuTh XapaKTePUCTUKH (PHUIBTPA IO €r0 aMIUTUTYAHO-4aCTOTHON XapaKTePHCTHKE.

Jlabopamopnas paboma 10. Hccredosanue umnyibCHO20 NnepemMHONCUMENS CUSHATLOS.

1) Tlepemuoxwurenu curHanoB. OnpeaeieHne, Ha3HaYeHUE, KiIacCuUKaIus, YCIOBHOE rpadu-
yeckoe 0003HaueHHe.

2) TlepeMHOXHTENb Ha JOrapu)MHUPYIOMIHUX yCHUIUTEsX. Cxema, MPUHIUI paboThl, 0COOCH-
HOCTH, IOTPELIHOCTH.

3) IlepeMHOXuUTEIb HA MEpeMEHHON KpyTu3He. Cxema, MPUHIMIT paboThl, 0COOEHHOCTH, T0-
IPEUIHOCTH.

4) HWMmynbCHBIH IepeMHOXKHUTENb. CXeMa, IPUHIIUIT Pad0Thl, 0COOCHHOCTH, MOTPEITHOCTH.

5) Jenurens curHanoB. Cxema, MPUHIMI pabOThI, 0COOCHHOCTH, MOTPEITHOCTH.

6) IIpumMepbl IpUMEHEHHS TIEPEMHOKUTENICH U JISIUTENEH Uit 00pabOTKU aHAJIOTOBBIX CUT'HA-
JIOB.

Jlabopamopnas paboma 11. Hccnedosanue cxemul uszsneuenuss KEAOpAmMHoO20 KOPH.
1) TlpuHIUm paboOTHI KCCIICAOBAHHOW CXEMBbI, HCTOUYHHMKH TorpentHocTei. [Ipumenenue.
2) Ucnonp3oBaHKMe NpUHIMIA B3aMMOOOPATHBIX MPEOOpa30BaHU MPH MPOSKTHPOBAHUU CXEM
aHaJIOroBoi 00paboTku curHanoB Ha OY.
3) AmnanoroBas cxema BO3BE/ICHHs B KBajapar, MIPHUHLIUI pabOThI, IIOTPELIHOCTH, Pa3HOBHIHO-
CTH.

20



Jlabopamopnas paboma 12. Hccredosanue L[AIL
1) Iludpo-anamorossiii mpeodpazoBarenb. OnpesencHre, Ha3HAYEHUE, YCIOBHOE Irpadrudyeckoe
o0o03HaueHHE, KIACCUPUKAIIHSL.
2) Xapakrepuctuku LIAIL, arroput™ ux OnpeacIeHus..
3) HAII ¢ IINM. Cxema, npuHIn padboThl, 0COOCHHOCTH.
4) LIAII ¢ cyMMUpOBaHUEM BECOBBIX TOKOB. CxeMa, MPUHIIKIT paObOThI, 0COOCHHOCTH.
5) LIAII ¢ maTpuiieii mocTossHHOTO uMIenanca. Cxema, MPUHIIKAI PabOThI, 0COOCHHOCTH.
6) LIAII ¢ cymmupoBanueM HanpspkeHnid. Cxema, IPUHIUI paboThI, 0COOEHHOCTH.

Jlabopamopuas paboma 13. Hccneoosanue ALII.
1) Amnanoro-mudpoBoii npeodpasosarenb. OnpeneneHne, Ha3HaAUYCHHUE, YCIOBHOE rpaduuecKoe
o0o3HavYeHue, KiacCUpUKaIus.
2) Ilpuniun ananoro-uudpoBoro npeodpaszoBanus HHPOPMAIIUH.
3) Xapakrepuctuku AL, arroputM ux pacuéra.
4) AT nocnenosatensHoro cuéra. Cxema. [Ipuniun paboThl, 0COOCHHOCTH.
5) ALII mocnemoBaTensHOro npudmmkenus. Cxema. [IpuHImn paboTel, 0COOCHHOCTH.
6) AL ¢ goitabiM uHTErprpoBanreM. Cxema. [IpuHiun paboThl, 0COOCHHOCTH.
7) Tlapamnensubiii ALIT. Cxema. [TpuHimn paboThl, 0COOEHHOCTH.

3agaHus NPaKTH4YeCKUX padoT

Ipakmuueckoe 3a0anue 1. Pacuém npeobpazosamersi K0008.

[Toctpoenue Tabnuibl UCTUHHOCTU IpeoOpaszoBarens. Odopmiienue kapt Kapuo. Mu-
HUMM3alMs QYHKIUI BBIXOJHBIX IIEPEMEHHBIX ¢ oMolnbto kapT Kapno. IlpuBenenue nomy4en-
HBIX QyHKIUH K TpeOyemomy Oasucy. IIpoekTupoBanue cxemsbl mpeodpasoBarens. TecTupoa-
HHUE CXEMBI.

Ilpakmuueckoe 3a0anue 2. Pacuém cuémuuka ¢ nomowvio kapm Kapho.

[TocTpoenue Tabnuibl ICTUHHOCTU cu€TurKa. [locTpoeHne TabiuIlbl IEPEX0a0B TPUTTE-
poB Kaxaoro paspsaa cuérunka. Odopmienue kapt Kapno. Munumuszanus QyHKIUN ¢ momo-
et Kapt Kapno. [IpoektupoBanne cxembl CUETUNKA. T€CTUPOBAHUE CXEMBI.

Ilpakmuueckoe 3a0anue 3. Pacuém gpurompa 1-20 nopsoka.
Pacuér nomunanos snemenToB cxeM BHY n ®BY akTuBHBIX 3B€HbEB 1-T0 mopsaka.

Ipaxmuueckoe 3a0anue 4. Pacuém 36enves 2-20 nopsaoka no cxemam Cannena-Kes.
Pacuér HOMHUHATIOB 3JIEMEHTOB CXEM 3BEHBEB 2-TO TOPSAJIKA AKTHUBHBIX (UIBTPOB CO
cTpyktypoit Cannena-Kes ¢ annpoxcumarusmu barrepBopra u UobIiesa.

IIpakmuyeckoe 3adanue 5. Pacuém 36enves puibmpos no cxemam Ha 3-x KOHOeHCamo-
pax, OuKeaopamHviX 36eHbES.

Pacuér HOMMHAJIOB 3JIEMEHTOB CXeM Ha 3-X KoHJeHcaTopax B puinbTpax ®BY, ®HY, [1D
¢ XxapakTepuctukamu 3oiotapéBa, nHBepcHoi YeOrimena, UeObIeBa, barrepsopTa.

3aganue na PI'P

1. CrpoexTHpoBaTh cxeMy IU(PPOBOro ycTpoiicTBa (cuérumnka, nmpeodpa3oBarens KO/IO0B,
1M (poBOro Joruueckoro apromara). [Ipoussectu mogenupoBanue padboThl YyCTPOHCTBA.

2. CipoeKTHpOBaTh aKTHUBHBIN MEKTPHUECKUI QUIBTP CO CIEAYIOUIMMU XapaKTepUCTH-
KaMU: TUI QUIBTPA; alMpOKCUMUPYIOIIas YacTOTHAs XapaKTEpUCTUKA; MOPSAJIOK; CXEMHas pea-
au3anms; KodduimeHT ycuiieHus B mojoce mpomyckaHus; yactora cpesa (s ®BY, ®HY);
neHTpaibHas yactota (it [1® u PO); nodporHocts (1 [1D, PD). Ilponssectu moaenupona-
HUe paboThl puibTpa. OnpenenuTh XapakTePUCTHKH MOIyY€HHOTO (GHIIBTPA.
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BapuanTsl 3aganuii 115 pacuéra HaXOASATCS B TUYHOM KaOMHETE CTyIeHTA.

3.2 3agaHus 1Jisl IPOMEKYTOYHON aTTecCTAUM

KoHTpo/1bHBIE BONIPOCHI K IK3aMEHY
DneMEeHTapHBIC JIOTHYECKUE (PYHKIMH, YCIOBHBIE TpaduuecKkue 00O3HAUEHHUS DIIEMEHTOB,
BBINOJIHAIOLINX 3JIEMEHTapHbIE JIOTHYecKue (QyHKIHH.
Tabnuibl UICTUHHOCTU M aHAIUTUYECKUE BBIPAKEHHS SJIEMEHTAPHBIX JIOTHYECKUX (DYHKIIUH.
AKCHOMBI U 3aKOHBI QJIT€0PbI JIOTHUKH.
Crioco6b1 MUHUMH3AIMU OYJIEBBIX (YHKIUH.
VYrpoleHue J0rHyeckix BeIpaKeHUH ¢ momolibio kapT KapHo.
Hcnonb30Banne M30BITOYHBIX KOMOMHALMHI UIi MUHUMH3AIMK JIOTHYeCKuX QyHKiui. On-
HOBpPEMEHHAasi MUHUMU3A1Us] HECKOJIBKUX JIOTHUECKUX (DYHKIIMHA.
Iudparopsl, X YCTPOUCTBO, MPUHLIUI pabOTHI, YCIOBHOE rpadudeckoe 0003HaYEeHHUE.
Jeummdpatopsl, UX YCTPOUCTBO, IPUHIUI pabOThI, yCIOBHOE rpadudeckoe 0003HaYeHue.
HapammBanue pasmepHocTH aemmdpatopa. Mcnons3zoBanue nemudparopa A peatn3anun
JIOTMYEeCKUX (QYHKIHH.
[IpeoOpaszoBarenu KOAOB, Ha3HAYEHUE, CXEMHAsl pealn3anus, YCIOBHOE Trpaduueckoe 000-
3HaYEHHUeE.
MynbTHIIIIEKCOP, €r0 CXeMa, MPUHIMI PadOoThl, TAOIUIBI UCTHHHOCTH, CXEMHOE 00O03HaYe-
HHUE.
Peanuzanus nornyeckux GpyHKIMI Ha OCHOBE MYJIBTHILIEKCOPA.
JleMynbTUILIEKCOp, MPUHIUN paboThl, CXEMHAs peain3alys, yCJIOBHOE 0003HaUEHHE.
KackagHoe BKIIIOUEHHE MYJIBTHIIEKCOPOB U JIEMYIIBTUIIEKCOPOB.
[TpeoOpa3oBaHue TBOMYHBIX YUCET B JECATUYHbIE U HA0OOPOT. AJIFOPUTM CIIOKEHHS U BbI-
YUTaHUS IBOMYHBIX YHCEI.
YMHOXeHHE U JIeJIeHUE B ABOUYHOIN CUCTEME CUMCIICHUS.
Kozpbl oToOpaxeHus AeCATUYHBIX YHUCeN (JIBOMYHO-AECATUYHBINA KOJ|, KOJ ¢ U30BITKOM 3, KOJ
AlikeHa).
Kon «2 u3 5», ko JI>koHCOHA : TaOJIUIIBI COOTBETCTBUS, IPUHIIUI IIOCTPOCHHUS.
[TomycymmaTop, npuHIUNI paboThl, Ta0NMLA UCTUHHOCTH, CXEMHasl peasn3alusi, YCIOBHOE
0003HaueHHE.
Cymmarop, NIpUHLIHKIT paboOThI, CXeMa, YCIOBHOE Ipaduueckoe 0003HaUEHHE.
CxemHas peaju3aiui MHOTOPa3psIHOTO CyMMATOpa, €ro MPUHIHI paboThl U YCIOBHOE 000-
3Ha4YeHue.
Bpruntanue ¢ moMouip0 cymmaropa.
CxeMmHas peanusanus peBepCUBHOTO CyMMAaTopa.
[{udpoBsie KOMITAPaTOPBI, CXEMHAS PEATH3AIHS, TPUHIIUIT PA0OTHI, YCIOBHOE 0003HAUCHHE.
Kackagnoe BrimoueHre HUGPOBBIX KOMIApaTOPOB.
Tpurreps! : noHATHE, KIacCU(UKAIUS, YCIOBHBIE 0003HAYEHHUST BXOIOB M BEIXOJIOB.
AcuHXpoHHBII RS-Tpurrep, npuHIMI padoThl, TaOIUIBI HCTUHHOCTH, CXEMa, YCIOBHOE 000-
3HauEHUeE.
CunxponHblii RS-Tpurrep, ycTpoicTBO, MPUHIUI pabOThI, BpEMEHHBIE AMAarpaMMBbl, YCIIOB-
Hoe rpaduueckoe 0O03HauEHUE.
JIByxcrynenyarsiii RS-tpurrep, cxema, NpuHIMI pabOThl, BpEMEHHBIE JHAarpaMMbl, YCIOB-
HO€ 0003HAUCHHE.
D-tpurrep, cxemHas peanuszaius B 6asuce «1-HE», Tabnuia uCTUHHOCTH, BpeMEHHbBIE JHa-
rpaMMbl, CXeMHOe 0003HaUYEeHHUE.
T-tpurrep, cxemnas peanuzanus B 6asuce «M-HE», Tabania HCTUHHOCTH, BpEMEHHbIE JHa-
rpaMMBbl, YCIIOBHOE rpaduueckoe 0003HaUYEHNE.
E-tpurrep, cxema, mpuHLIUI pabOTHI, YCIOBHOE 0003HAYEHUE.
S-tpurrep, ycTpoicTBO, Ta0INIIa HCTUHHOCTH, Tpaduueckoe 0003HAYCHHE.
JK-tpurrep, cxema, npuHIun paboThl, TaOJIMIIa UCTUHHOCTH, YCIOBHOE 0003HAUEHUE.
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Cxemnas peammzanus RS, D u T tpurrepoB Ha ocHoBe JK-Tpurrepa.

Peructpsl : onpenenenne, Ha3HaYeHUE, KJIaCCU(PUKALIHA.

Peructpsl xpaHenus, cxeMHas peaqu3anus Ha ocHoBe D-Tpurrepo, nmpuHIuI padoThl, yc-
JIOBHOE 0003HAUEHHUE.

Peructp casura ¢ nocienoBaTenbHBIM TPUEMOM HH(GOpPMAIIMK, CXEMHAas pean3anus Ha 0aze
RS-tpurrepoB, npuHImn padoTel, CXeMHOE 0003HAUYCHHE.

KoMOuHMpOBaHHBIN perucTp cBUTa (C TOCIEI0BATEILHO-TIApaIeIbHBIM TPpUéMOM HH(OP-
MalliK), CXeMHas peanu3anus Ha 6a3e D-Tpurrepo, npuHIHUI pabOThI, yCIOBHOE 0003HAUE-
HUE.

CuéTunKy U JEeTUTEIN YacTOThI : ONpeAeeHue, KilacCu(UKalKs, OCHOBHbIE XapaKTEPUCTH-
KH.

ACHHXPOHHBIH JIBOMYHBIH CYMMHPYIOIIMI CUYETUMK, cxema cuéryuka Ha ocHoBe JK-
TPUITEPOB, MPUHIMII PAaOOThI, BPEMEHHBIE AMArpaMMbl, TaOJIMIAa UCTUHHOCTH, YCIOBHOE
o0o3HaYeHHe.

ACUHXpOHHBI BBIYMTAIOIIMN CYETUMK, CXEMHas peaiu3alnuss Ha ocHoBe D-Tpurrepos,
IPUHIUI paboThl, BpEMEHHBIE AUArpaMMBbl, YCIIOBHOE 0003HaYEHHUE.

BrruuTaromuii caMoOCTaHABIMBAIOIIUICSI ACHHXPOHHBIN CUETYHK, CXeMa, IPUHIIUI PaOOTHI.
PeBepcuBHBIN CU€TUNK, CXeMa, IPUHLUI paboThl, 0003HAUYEHHE.

CHUHXPOHHBIN MOCIEI0BATENbHbIN CUETUMK, CXEMa, IPUHLUI paboThl, YCIOBHOE 0003Haye-
HUE.

CHUHXpPOHHBIN MapasienbHblil CUETUMK, CXeMa Ha OcHOBe JK-TpurrepoB, MpUHLIMI paboOThI,
yCIOBHOE 0003HAUEHHE.

Konbuesoii cuéruuk JI)koHCOHA, cxeMHas peain3auust Ha ocHoBe D-Tpurrepos, aaropurm
paboTHI.

Cu€TumKH ¢ MPOU3BOIBHBIM KO (DUITMEHTOM cuéTa, CHHTE3 IBOMYHO-IECITUYHOTO CUETUH-
Ka C HCIOJIb30BaHUEM METO/1a aBTOCOpOCca, €ro CXeMHasl peanu3arysl.

3armoMHHAIONINE YCTPOICTBA, OnpeesieHue, KiaccuuKamus, OCHOBHbIC XapaKTEPUCTHKH.
3aroMMHarolIee yCTPOICTBO ¢ OTHOMEPHOH ajipecalueii, cxema, IpUHLIUI pabOoThI.
3anmomuHaromiee ycrpoiicteo tuna 2DM, cxema, mpuHIUIT pabOTHI.

3anoMMHarollee yCTpOICTBO ¢ IBYMEPHOM afpecalneii, cxema, IpUHIMI PadOTHI.

[13Y, nporpammupyemsble IpU U3rOTOBIEHUH, CXE€MA, IPUHIUI TPOrPaMMUPOBAHHUS, YCIOB-
HOe 0003HaYeHUE.

OpnokpatHo nporpammupyemsie [13Y, npunuun pa®oThl, MPOrpaMMHUPOBAHUS, CXEMHOE
o0o03HaueHHE.

[Tepenporpammupyemslie [13Y, npunnun paboTsl, NporpaMMUpOBaHusl, CXeMHOE 0003Have-
HUE.

Buibl onepaTuBHBIX 3alIOMUHAIOUINX YCTPOUCTB, YCIOBHOE 0003HAYECHHUE.

[Tpuniun padotsl cratnyeckoro O3V, nunamuyeckoro O3VY.

[TpuHIMn paboTHI 3aITOMUHAIOIIETO YCTPOMCTBA C IPOU3BOILHON BEIOOPKOH.

Bydepnas namsaTh, Ha3HaUeHUE, CXEMa, IPUHLIUI pabOTHI.

CrekoBas naMsTh, Ha3HAYE€HUE, CXEMa, IPUHIUI paObOTHI.

Hcnonb3oBanue [13Y mis peanuzanuu J0oru4eckux QyHKIUi.

[TporpaMMupyemMble JOTHYECKHE HHTErpajbHbIE CXEMbI: Ha3Hau€HUE, NMPUHIUN padoThI,
KJaccupuKarus.

[IporpamMmMupyemMble JIOTUYECKHUE MaTPHULbI, MPUHIUI PadOThI, aJrOPUTM MPOrPaAMMUPOBa-
HUS.

[Tpunumn paboThl MPOrpaMMUPYEMOM MaTPUUHOM JIOTUKH.

[IporpamMupyemble BEHTHUJIbHBIE MAaTpPUIBl, COCTaB, HPHUHLUI paboThl, KOH(UTYpaIHs
[IBM.

[TporpamMupyemble KOMMYTHPYEMble MAaTpHUHbIE OJIOKH, COCTaB, IPUHLUI pabOTHI.
[Tpunuun padots! [TJIMC xoMOMHUPOBAHHON ApXUTEKTYPHI.
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. LHludpo-ananorosslii mpeoOpazoBaTenb, Ha3HaYeHUE, MPUHIUI paboThl cxeMbl LIAIT ¢ cym-
MHPOBAaHUEM BECOBBIX TOKOB.

Cxema HAII Ha ocHoBe pesuctuBHOW Marpuibl R-2R, mpuHuun paboTsl IpeuMylIecTBa,
CXeMHOE 0003HaueHue.

Amnainoro-uu¢poBsie mpeoOpa3oBarTesy, Ha3HAYeHUE, OCHOBHbIE XapaKTEPUCTHKH, TPUHIIUIIBI
paboTHI.

[Mpuniun padotsr cxembl AL ¢ mapannensHbIM TpeoOpa3oBaHuEM.

[Tpuntun padoter AL co cneasieit cBsA3bIO.

AL BpeMSUMITYIbCHOTO ITPe0Opa3oBaHus, CTPYKTypHast CXeMa, IPUHIIMIT PaOOTHI.
[Tpunnun padoter AL mocnenoBaTenbHOTO TPUOTUKEHUS.

[Tpurammn pabotsr AL ¢ TBOMHBIM HHTETPUPOBAHUEM.

Oneparmonnsiii  ycuutenb (OY), onpenencHue, OTIUYUTEIBHBIC CBOWCTBA, CTPYKTYpA,
CXeMHOE 0003HauYeHHUE, HCIIOIh30BAaHUE OTPUIIATEIILHON 00paTHOM cBsi3u B cxemax ¢ OV.
Huddepennmanbupiii BXogHou kackany OY, HazHaueHHWE, OCOOEHHOCTH, CXEMHas peajau3a-
s, 3 (HEeKT CMEIeHUs HyIIs.

[Tpocreiimumii TpaH3UCTOPHBINA IeHEPATOpP CTAOMIBHOTO TOKA, T€HEpaTop CTAaOUIBHOTO TOKa
Ha TOKOBOM 3€pKaJie.

Kackaznpl caBura ypoBHs, TPOMEKYTOUHOTO YCUJICHHS] U BBIXOJIHBIE KAacKa/bl B ONEPallUOH-
HOM YCHJIUTEJE.

OcHoBHbIE TapaMeTPbI ONEPALIMOHHBIX YCUIIUTEIEH.

CxeMbl BKIIIOUEHHS ONEPAMOHHBIX ycHinTeNnel (nuddepeHnnanbHoe, HHBEPTUPYIOIIee U
HEUHBEPTHUPYIOIIEE BKIIOUEHHS), OCOOCHHOCTH COOTHOIICHUI BXOJHBIX M BBIXOJIHBIX BEJU-
YUH B 3THUX CXEMaXx.

YacToTHBIE XapaKTEPUCTUKHU ONEPALUOHHOTO YCUIIUTENS U UX KOPPEKLIUSL.

[TapameTpsl KauecTBa ONEPALMOHHBIX YCHJINTENEH (TOYHOCTHBIE, JTUHAMHYECKHE, DKCILTya-
TallMOHHBIE).

OCHOBHBIE THUIIBI ONIEPALIMOHHBIX YCUIIUTENEH, UX OTINYUTEIbHbIE OCOOEHHOCTH.
OyHKIMOHATIbHBIE YCTPONCTBA Ha OINEPAIMOHHBIX YCHUJIHTENSX (CyMMarop, HHTErparop,
muddepeHIaTop), CXeMbl, TPUHIIAIT PAOOTHI.

Cxembl U mpuHIMN pabOThl JIMHEHHBIX MpeoOpa3oBaTenell CUrHAJIOB (mMpeoOpa3oBaTeb
«TOK-HAIpPsKEHUE», UICTOYHUKH TOKa, YIPaBIIsieMble HalpsKeHUEM, Ipeodpa3oBaTelib OTPU-
[IaTE€JILHOTO COPOTUBIIEHHSI, TOBTOPUTEINb HAMIPSKEHUS).

Bunpt aktuBHBIX QuiibTpoB. Cxembl naccuBHbIX @HY, ®BY u [1®, ux coiicTsa.

CxemHas peanu3alysi akTUBHBIX (PUIBTPOB 1-TO MOpsIZKA, X YACTOTHBIE XapaKTEPUCTUKH.
[Tpumenenue npuHIMna cyneprno3unuu npu pacuére AUX ¢unbTpos, npocteilmunii 2-x Kac-
KaJHbIi nosocoBoit RC-unstp.

Cxempl ®HY u ®BY 2-ro nopsinka no cxeme Canena-Kes. CxeMHble pelieHNs TOBBIIICHUS
nopsijika GuiIbTPOB.

CxeMbl TIOJIOCOBOTO U 3arpayKJaloIEero akTUBHBIX (PHIIBTPOB 2-T0 MOPsIKA.

CxeMmHas peanu3anus U IPUHIMI paboThl PpE30HAHCHOI'O MOJIOCOBOTO (PUIIBTPA, YMHOKHUTEIS
€MKOCTH, TUpaTopa.

[TpuMeHeHre MeTo/1a IEPEMEHHBIX COCTOSIHUS MPH MPOEKTUPOBAHUU aKTUBHBIX (PUIBTPOB.
Jlorapudmuueckuii u F3KCOHEHIIMAIBHBIN peoOpa3oBaTeNu, CXEMbl, TPUHIUI PaOOTHI.
OpnHomnosynepruoiHble NPELU3UOHHBIE BBIIPSIMUTENIN HA ONEPALMOHHBIX YCUIIUTEINAX, IPUH-
UM paboThI, 0COOEHHOCTH CXEMHBIX peaanu3aluil.

Peanuzanus 1ByXnoiaynepHOAHBIX MPELU3MOHHBIX BBINPSMUTENEH Ha ONEPAllMOHHBIX YCH-
JUTENSAX.

CxeMbl aHaJOrOBBIX KOMMYTATOpoB. [IpuHIMI paboThl W OTAMYUTENbHBIE OCOOEHHOCTH
CXEM JIEKTPOHHBIX KOMMYTaTOPOB Ha MOJIEBBIX TPAH3UCTOPAX.

Crarnyeckue XapakTepUCTUKH aHAJIOIOBBIX KOMMYTaTOPOB. AHAJIOTOBBIE MYJIBTUILIEKCOPBI,
IPUHLKI PabOTHI, YCIOBHOE rpaguueckoe 0003HaYECHHUE.
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98. Jlunamuveckre XapaKTePUCTHKH W JKCIUTyaTallHOHHBIC MapaMeTPhl aHAJOTOBBIX KITIOUEH,
BIIUSTHUE MEXKIYINEKTPOAHbIX EMKocTeil MOII-kimroueit Ha MX XapaKTEPUCTUKHU.

99. VerpolicTBa BRIOOPKU M XpaHEHUs, HA3HAYCHHE, CXeMa, PUHIUT PabOThl, OCHOBHBIC XapaK-
TEPUCTHUKH.

100. VYecrpoiicTBa Ha MEpeKIIOYaEMbIX KOHAEHCATOpaxX, MPUHIMUI paboThl, MPHUMEHEHHE, OC-
HOBHbIE IPEUMYILIECTBA U HEJOCTATKHU.

101. AmanoroBble KOMIIApaTOPbI, OINpPEIEICHUE, AITOPUTM pabOTHI, OCHOBHBIC MapaMeTphl,
CXEMBbI YIPaBICHUS YPOBHSMHU BBIXOJHOTO HANPSKEHUS KOMIIapaTopa Ha OIepalMOHHBIX
YCUJIMTENSIX C OTPULIATEIbHON 0OpaTHOM CBS3BIO.

102. OcobeHHOCTH BBIXOJHBIX KacKaJOB CEpUHHO BBIMYCKaeMbIX KommapatopoB. [lomoxu-
TeNbHast oOpaTHas CBsA3b B Kommaparope. CxeMHas peanu3aius U MPUHIUI paboThl ABYXIIO-
pPOrOBOr0 KOMIIApaTopa.

103. Cxemsbl U NpUHIMI PaOOTHl UMITYJIBCHBIX YCTPOMCTB HAa OCHOBE aHAJIOTOBOTO KOMIapa-
Topa (IeTeKkTopsl ypoBHs, Tpurrep LlIMuta, sxayuiuii MylnbTUBHOpATOD).

104. AHanoOroBBI MEPEMHOKUTENIh CUTHAJIOB, HA3HAYCHHE, YCIOBHOE rpaduueckoe 0003Ha-
yenue. CxeMHasi peanu3alvs U MPUHLUI pabOThl OJTHOKBAIPAHTHOTO MEPEMHOKUTENS Ha
norapu(pMHUECKUX YCUITHTEISAX.

105. /[lenurens aHAJIOTOBBIX CUTHAJIOB, CXeMa, MPUHIHUI PaOOTHI.

106. CxemHas peanu3aiys U MPUHIUN PaOOTHI ICTUTENS IMUPOKOIMOIIOCHBIX CUTHAJIOB C MPH-
MEHEHHEM JINOIHO-PE3UCTOPHOM OMTOIIEKTPOHHOM Maphl.

107. Cxema u3BIICUCHHSI KBAAPATHOTO KOPHSI.

108. IIpuniun paboTel 6aJaHCHOTO, aMILUIUTYIHOTO, OJJHOIIOJIOCHOTO MOAY/ISITOPOB Ha OCHOBE
AHAJIOTOBOTO TIEPEMHOKHUTEIIS.

109. ®@yskuoHanmpHAs CXeMa U MPUHLHUI PabOTHl YIBOUTENS U ACIUTENS YaCTOThI aHAJIOro-
BOT'O CUTHAJA.

110. IIpunmun pa6otsl (dazoBoro, 6udazHOro, TUHEHHOrO AMILTUTYIHOIO JEMOAYIATOpA U
KBaJPaTUIHOTO JIETEKTOPA.

TunoBble IK3aMeHAIMOHHBIE 3aJaY1
1. Paccuurare npeoOGpa3oBaTesb KOJOB IO 33JJaHHON Ta0JiMlle HICTUHHOCTH U 3a/laHHOM 0a3u-
ce.
Ynupoctuts OyneBy (PyHKIHIO C TOMOILBIO 3aKOHOB M aKCHOM aJIreOphl JTIOTUKH.
[TpuBectu goruueckyro QyHKIHIO K TpedyeMoMy Oa3ucy.
Ynpoctuts OyneBy (GyHKIHMIO ¢ TOMOIIBIO KapThl KapHo.
Paccunrarh cuéTunk mo 3ajaHHON Ta0IMIlE HCTUHHOCTH.
CripoeTKupoBaTh CXeMy JeUTENs YaCTOThI C 3a/laHHBIM KO3 (DUITUEHTOM JIeNIeHHSL.
CnpoektupoBath mpeoOpa3zoBaresb KOJ0B Ha mudparope u aemudparope.
PaccunarTh cxemy HeMHBEpTHpYIOLIEero ycunurens Ha OY.
PaccuuTats cxemy nHBepTHpYIomero ycuurens Ha OY.
0. Paccunrats cxemy auddeperunansaoro yeunurens Ha OY.
11. Paccuurates cxemy uHTerparopa Ha OV.
12. Paccunrats cxemy auddepenuupyromero ycunurens Ha OY.
13. Paccuurare cxemy cymmaropa Ha OV,
14. Paccumntats 3BeHO (puiIbTpa 2-ro mopsijaka.

HBOoNoOORWD
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Jlucr perucrpanuu usmenenui k PI1JI

OcHoBaHNE BHECEHUS
N3MCHCHUA
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CTpaHMIY
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IMonamuce
paspaboTunka
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qaromuxcs"

[IpakTHueckas MoAroToBKa 00y4aroIUXCs.
OcHoBanue: [Ipukaz MuHHCTEpCTBA HAYKH
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nepauuy, MUHUCTEPCTBA IPOCBEILIEHNUS
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AKTyaJ'II/IS anus CIIMCKa JINTEPaTypPhl
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