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1 OOume mooKeHus

PaGouast mporpamMma u (OHJI OIEHOYHBIX CPEIICTB MUCIUIUIMHBI « MHUKPOCXEMOTEXHUKA

AQHAJIOTOBBIX U IU(POBBIX YCTPOMCTBY» COCTABICHBI B COOTBETCTBUU C TPEOOBAHUIMHU (eepaib-
HOT'0 TOCYJapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHAApTa, YTBEPAKAECHHOIO MpUKa3oM MuHucTep-
cTBa oOpa3oBanus U Hayku Poccuiickoit ®eneparuun Ne 927 ot 19.09.2017, 1 ocHOBHOH Tpo-
(deccnonaabHON 00pa3oBaTEIbHON MPOTrPaMMBbl TOATOTOBKU «IIpOMBINUIEHHAS SJIEKTPOHHUKAY TI0
HanpasieHuto 11.03.04 DiekTpoHuKa 1 HAHOAJIEKTPOHHUKA.
[IpakTuyeckas MOArOTOBKA pealnu3yeTcsi Ha OCHOBe: mpodeccuoHambHoro cranaapra 29.007
«CrenuanucT o NpoeKTUPOBAHUIO MUKPO U HAHOPA3MEPHBIX IIEKTPOMEXAHUYECKUX CHCTEM.
OO6o6mennas TpyaoBas (yHkuus A - Pa3paboTka NPUHIMMHAIBEHOW AIEKTPUYECKOW CXEMBI
MHUKpO3JIeKTpoMexaHnnueckor cuctembl. T 3.1.1 - OnpeneneHne BO3MOKHBIX BapHaHTOB pea-
JU3aIUHU JICKTPOHHBIX KOMIIOHEHTOB MHUKPOMEXaHUYECKOUW cuctembl. Tpedyembie 3nanust H3-3
HuTerpanbHas MUKPOCXEMOTEXHUKA.

3anayn [Tonydyenune 3HaHUK MO0 MAaTEMaTUYECKUM OCHOBAM M CXEMOTEXHUYECKUM Me-
AUCIUIIINHBL TO/JaM TPOEKTUPOBAHUS IU(POBBIX YCTPOMCTB, aHAJIOTOBBIX YCTPOMCTB Ha
OCHOBE OIIEPAL[MOHHBIX YCWJIMTEIICH; MOJYYEeHUE 3HAHUM 10 NPHUHLMILY ACH-
CTBHSI YCTPOMCTB LU(PO-aHATIOrOBOTO M aHAIOTro-nudpoBoro npeodpasosa-
HUS CUTHAJIOB; MPHOOPETEHHE MPAKTUYECKHX HABBIKOB IPOCKTHPOBAHUS
IU(POBBIX JOTHYCCKUX CXEM; MPUOOPETCHUE PAKTHUSCKUX HABBIKOB TPOCK-
TUPOBAHUS aHAJIOTOBBIX CXeM Ha 0a3e OmepalMoOHHBIX YCHUIIHMTENEH; mpruodpe-
TEHHUE HABBIKOB MCCJICIOBAHUS U OIEHKH KauecTBa pabOThl (PYHKIIMOHAIBHBIX
MOJlyJIell aHaJIOTOBOM U 1U(POBON TeXHUKHU; (popMHpOBaHHE HEOOXOIUMBIX
KOMIIETCHIIHNH B chepe mpodecCHOHATBHON ACSITEILHOCTH.

OcHoBHbIE [TpuHIHMITEI paOOTHI ¥ TPOSKTUPOBAHUS IU(DPOBBIX YCTPOUCTR.

pasjieinsl / TeMsl [TpuHIMIIBI PAaOOTHI M MPOSKTUPOBAHUS aHATIOTOBBIX YCTPOMCTB Ha Olepalu-
AACTIUTITAHBL OHHBIX YCHIIUTEISAX.

CxeMHBIE peanu3aly U MPUHLIHUIB padoThl IU(PPO-aHAIOTOBBIX U aHAJIOTrO-
1IM(POBBIX MpeoOdpa3oBaTeseil.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHANKATOPAMH JOCTUKEHUS] KOMIIeTeHIU

HpOHGCC HN3YUCHUA IOUCHHUIIIIMHBL «MI/IKpOCXCMOTGXHI/IKa AHAJIOTOBBIX H HI/I(l)pOBI)IX
YCTPOMCTBY HampasieH Ha (JOPMUPOBAHKE CIEAYIOMNX KOMIEeTeHIHH B cooTBeTcTBUU ¢ PI'OC
BO u ocHOBHO# 00pa3oBaTebHON MporpaMMoit (Tadmuna 1):

Tabmuna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

Kog no ®I'0C WNHIuKaTOphl TOCTUXKEHUS [Inanupyemsle pe3ynbTaTsl
00y4eHUS IO TUCIIUTUTAHE

[IpodeccronanbHble
TIK-1 CriocoBen 13 3HaTh AITOPUTMBI MPOCKTH-
BBITIOJIHATh PACUeT -1 HacT HpI/IHI_[I/IHBI6KOHCpr1/IpOBaHI/I${ poBaHuA THUITIOBBIX JJICK-
M TIPOEKTHPOBA- OT/EJBHBIX aHAJIOTOBBIX OJIOKOB 3JIEKTPOH-  TPOHHBIX WHTETPATBHBIX
HBIX TPUOOPOB 3BEHBEB DJIEKTPOMEXaHHUYE-

HHUC DJICKTPOHHBIX

pUOOPOB, CXEM U CKMX CHUCTEM

YCTPOMCTB pa3-

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

YeThl XapaKTEPUCTUK IJIEKTPOHHBIX MPUOO-  HbIE PACcUEThl XapaKTepH-

3



Koa mo ®1'0C Nuaukatopbl JOCTHKEHUS [Inanupyembie pe3ybTaThl
0o0ydeHUs IO TUCITUTLINHE

OWUOHAJIBbHOI'O HaA- poB CTUK HWHTCTPAJIbHBIX CXCM
3HA4YCHUA QJICKTPOMCXAHUYECKHUX CHC-
TEM

Brnanerr HaBblKaMu TPOEK-
[IK-1.3 Bmageer HaBbIKAMH TOATOTOBKH THUPOBAaHUS AJIEKTPUUCCKUX
MPUHIUIAAIBHBIX W MOHTAQXKHBIX D3JIEKTPU- CXEM  JJIEKTPOHHBIX  YCT-
YEeCKUX CXeM POMCTB Ha MHTErpajIbHbIX
cxemax

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

Jucuurminnaa « MEKPOCXEMOTEXHUKA aHAIOTOBBIX U IU(PPOBBIX YCTPOMCTBY MU3Yy4aeTCs
Ha 3 Kypce B 5, 6 cemecTpax.

JuciumurHa BXOIUT B cocTaB Onoka | «/lucuuniauHel (MOAYNHM)» U OTHOCHUTCS K
4acTu, GOpMUPYEMON ydaCTHUKaMU 00pa30BaTeIbHbIX OTHOILIECHUIA.

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

3HaHMA, YMEHHS W HaBBIKM, C(HOPMHUPOBAHHBIE TPH H3YYCHHH TUCIHUIUINHBI
«MUKpPOCXEMOTEXHUKA aHAJIOIOBBIX U HU(PPOBBIX YCTPOUCTB», OyIyT BOCTPEOOBAHBI MPU U3Y-
YEHUU MOCIEIYIOIINX AUCUMIUIMH. MeTopl aHanu3a U pacdeT 3JIEKTPOHHBIX cxeM; Mmmyibc-
Hble ycTpoiicTBa; CucteMbl 00paboTKH U KOAMpoBaHUs nH(popMmanuy; HaBuraioHHble cuCTEMbI
JeTaTeabHbIX anmnaparoB; MojenupoBaHUe 3JIEKTPOHHBIX cxeM; MICTOUHHMKM BTOPHUYHOIO AJIEK-
Tponutanusi; OCHOBBI IpeoOpa3oBaTenbHON TeXHUKH; CuiloBas 31eKTpoHuKa; [Ipon3BoacTBeH-
Has MpaKkTHUKa; Ipyu noaroroske BKP.

JucuuruimHa «MHUKPOCXEMOTEXHHKA aHAJOrOBBIX M LHU(POBBIX YCTPOHCTBY» YAaCTHYHO
peanusyercss B (opMe MpaKTUUECKOH MoAroToBKU. lIpakThueckas MOAroTOBKa OpraHU3yeTcs
IyTeM MPOBEICHUS / BHIOJHEHUS: MPAKTUUECKUX 3aHATHH, 1a00paTOPHBIX paboT, BHIOIHEHUS
PI'P.

JucuuruimHa «MHKpPOCXEMOTEXHHMKA aHAJIOTOBBIX M IU(PPOBBIX YCTPOWCTB» B PaMKax
BOCIUTATEIbHOW PabOTHI 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 (MOYJI5) B 32a4eTHBIX eJUHNLAX € YKa3aHHEM KOJIHYecTBA
aKajgeMMYecKHX YacOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenoaasareseM (110 BUAaM y4eOHBIX 3aHATHIT) U HA CAMOCTOSITEJILHYIO PadoTy
00y4aromuxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBisier 5 3.e., 180 aka. gac.
Pacrnipenenenne o6beMa AUCHUILTUHBI (MOTYIIS) IO BUAM 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:

3aHATHSA JIEKIIMOHHOTO THIA (JISKIIUM U MHBIC YICOHBIC 3aHATHUS, IPEITY-
CMaTPUBAOIINE TPEUMYIIIECTBEHHYIO TIepeaady yueOHol nHpopMaIiu re-
JIarOTHYECKUMH PAOOTHUKAMU )

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, MPAKTUYECKUE 3aHATHUS, TIPAK-
TUKYMBI, J1a0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI U MHBIE AaHAJIOTUYHbIE 3a-
HSATHS)

B TOM 4ucJie B (hOpMe MPAKTUUECKON MOTOTOBKHU

CamocrosiTesibHas padoTa 00yYalOIIUXCSl M KOHTAKTHAs padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAIMK, HHIWBUAYAITBHYIO paboTy 00yUaro-
IIMXCS C MPeroAaBaTesiMU (B TOM YUCIIE HHANBUAYaIbHbBIE KOHCYJIbTAILIUHN );
B3aUMOJICHCTBHUE B DJIICKTPOHHON WH(DOPMAIIMOHHO-00pa30BaTEIbHOM cpeie
BYy3a

158

[TpomexxyTouHas aTTecTanus ooyJarmuxcs — 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)

KonTaktHas pabora npenojasa- CPC
HaumeHnoBanue pa3fenos, TEM U COJEP/KaHUE Ma- TeJIs ¢ 00yJaroUMMHUCS
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKHeE TOPHBIE
(mpaktu- | 3aHATHS
YEeCKUE
3aHSTHS)
S cemecTp
Pasnen 1 lludposbie ycTpoiictBa
Tema 1.1 KomOuHAMOHHBIE JIOTHYECKHE YCT-
poiicTBa
@yHKIMH B anredpe JOruKU. 3aKOHbI U aKCHOMBI 05 i i i
OyneBoi anreopshl. '
Munumuzanus 0yneBsix GyHKIui. CUHTE3 KOM-
OMHAITMOHHBIX CXEM.
[Mudpatop, nemudparop. MynbTHUILIIEKCOD, AC-
MYJIBTUILIEKCOP.
basucel OyneBbix pyHkumii. CriocoOsI peicTaB- ) i i 4

JeHus OyneBbIX (QyHKIHH.
KommapaTtop, MaxOpHUTapHBI 3JIEMEHT.

ITorycymmaTop, cymmaTop.




HaumeHnoBaHue pa3ienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOLIMXCS U TPY-
JIOEMKOCTH (B Yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
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-
TPUTTED.
Peructpel xpanenus. Peructpsl cipura.

ACHUHXPOHHBIN ABOUYHBIA CYMMUPYIOIIUN CUET-
YUK.

0,5

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

HccnenoBanue TpUITEPOB.
WccnenoBanue perucTpos.

CamoocTaHaBIMBaIOIIMCA CUéTUYMK. PeBepcuB-
HBINA CUETUYHK.

Brrantarommii cC4ETUHK.

S-tpurrep, E-tpurrep.

Tema 1.3 3anomuHawIMe yCTPpOHCTBA
[TocTostHHBIE 3aTTOMUHAIOIIHE YCTPOMCTRA.
OrniepaTuBHbIE 3aIOMUHAIOIINE YCTPONUCTBA.

0,5

Paznen 2 AnasioroBble ycTpoiic

TBa

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

Cxempl BkimtoueHus OV, pyHKIMOHANIbHbBIE YCT-
porictBa Ha OY.

0,5

CxeMbl 1 mpuHIUI paboTh! KackaoB OY.

Tema 2.2 JInHeiiHbIe Ipeo0pa3oBaTeIn AaHAJIO-
roBBIX CUTHAJI0B HA OY

Cymmarop. MuTerparop. Cxema auddepenunpo-
BaHUs.

0,5

Tema 2.3 HesimHelinble mpeodpa3oBaTeid aHA-
JIOTOBBIX CUTHAJIOB

Jlorapudmupyromnuit mpeoOpazoBarTeb. IKCIO-
HEHIMAIbHBIN peoOpa3oBaTeb.

0,5

YMHOXUTETb EMKOCTH, THPATOP.

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

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

0,5




HaumeHnoBaHue pa3ienioB, TeM U COJIEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOLIMXCS U TPY-
JIOEMKOCTH (B Yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 2.5 CxeMbl aHAJIOT0BOI0 Npeodpa3oBa-
HHSI CHTHAJIOB

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

AHazorosble komnapaTopsl. UMnynbcHbIe 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.

Pa3zjnen 3 Anajioro-uudponnie u iuppo-aHAJIOroBbIe Mpeodpa

30BaTe/In

Tema 3.1 Hludpo-ananorosbie mpeodpazoBare-
Ju
IAII nocnegoBaTeIbHOrO THIIA.

0,5

LIAII ¢ [ITM. ITAII Ha nepexIroyaeMbIX KOH-
JIEHCATOPAX.

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

I"'eneparops! curaanos Ha [TAIT.

Tema 3.2 Anajioro-uupoBnie npeodpasoBare-
Jn
[TocnenoBarenbanie ALIII.

0,5

AIIII mocnenoBarensHoro cuéra. ALII mocneno-
BaTEIBLHOTO MPUOJIMKEHUS.

[Tapamnensuenii AL

ANII ¢ 1BOWHBIM HHTETPUPOBAHUEM.
Curma-gensta AT

Hroro B 5 cemecTpe

30

6 cemecTp

Pacuér npeoOpazoBaress KogoB*.
[TpoexTupoBanue mpeodpa3oBaTensi KOJIOB*.

0,5

41

VccnenoBanrie KOMOMHAIIMOHHBIX YCTPOUCTB™.

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

0,5

46

HccnenoBaHue aHaIoroBbIX apu(METHIECKIX




Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOLIMXCS U TPY-
JIOEMKOCTH (B Yacax)

KonTaktHas pabora mpemnojaBa- CPC
HanmeHnoBaHMe pa3ziesioB, TEM U COJICPIKAHHE Ma- TEJIsE C 00YJaIONIMHUCS
Tepuana Jlexkiuu | Cemmuap- | JlaGopa-
CKHE TOpHBIC
(npaktu- | 3aHATHS
YEeCKHe
3aHSTHUS)
cxem™.
HccnenoBaHue cxeM dIIEKTPHYECKUX QHIIBTPOB*. - - 1 -

Pacuér dpunpTpa 1-ro mopsaka*.

Pacuér 3BenneB 2-ro nopsika no cxemam Cae-
Ha-Kes*. - 1 - 40
Pacuér 3BeHBEB QUIBTPOB MO CXeMaM Ha 3-X
KOHJICHCATOpaX, OMKBaIPATHBIX 3BEHBECB ™.

Uccnenosanue [IAIT*. - - 1 -

Hroro B 6 cemecTpe ; 2 6 127

uToro
10 JMCHUIIHHE

6 2 6 157

3aH$ITI/I${, OTMCUYCHHBIC 3HAKOM ((*», pealin3yroTcCs B (1)0pMe HpaKTI/IquKOﬁ IIOATOTOBKMH.

6 BHeayauTopHasi caMOCTOSATeIbHASI pa60Ta 00y4aIOIIUXCS MO JUCHUIITTHHE
(MmonyJ10)

[Ipn mIaHUPOBAHMHM CAMOCTOSATEIHLHON pPabOTBI CTYIEHTY PEKOMEHIYETCS PYKOBO-
JICTBOBATHCS CIEAYIOIIUM paclpeieIeHHEM YacoB Ha CAaMOCTOATENbHYIO 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 00y4aloLUXCS M0 JUCHUIITIUHE (MOYJII0)

(DOHJI OICHOYHBIX CPCACTB TJIA MPOBCACHHA TCKYILICIO 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 JUCHUIUTHHE (MOAYJIO), MPAKTUKE XPaHHUTCS Ha Ka-
benpe-pazpaboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYuedHO-MeTOAMYECKOEe M HMHPOPMALMOHHOE 00ecedeHne TUCIUTITUHBI
(MmonxyJis)
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Ha-Amype: uzgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype rocyAapCTBEHHBIH TeX-
HUYECKUW yHUBEpcuTeT», 2007. - 84 c.

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

6) Jlerocraes, H.C. MukpocxeMOTeXHHKA. AHAJIOTOBasi MHKPOCXEMOTEXHUKA: y4eOHOE MMOCO-
6ue / JlerocraeB H.C., UerBepro K.B. - Tomck: Tomckuii rocynapcTBeHHbIH YHUBEPCUTET
CHCTEM YyIpaBieHus W paauodnektporuku, 2014.— 238 c. // IPRbooks: smexkrpoHHO-
oubmmoreunas cucrema. — URL: http://www.iprbookshop.ru/72130.html (zara obpamenus:
11.05.2022). - Pesxum J0cTyma: 1Mo MOAIMUCKE.

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

8) Hogsuxog, }0.B. Beenenue B mudpoyro cxemorexuuky / Hosukos F0.B. - M.: UnTepHer-
Vuusepcurer Unpopmannonnsix Texunomoruii, 2016.— 392 c. // IPRbooks: snekrponHo-
oubnuoreunas cucrema. - URL: http://www.iprbookshop.ru/52187.html (mnata o6parenus:
11.05.2022). - Pexxum 10CTyMA: MO HOAIHUCKE.

9) TI'puropses, b.1. DnemenTHas 6a3a u ycTpoiicTBa U(POBON TEXHHUKH: yueOHOE mocobue/
I'puropseB B.U. - CII6.: Yuuepcuter U'TMO, 2012.— 89 c. // IPRbo0KS: anekTpoHHO-
oubmmoreunas cucrema. -URL: http://www.iprbookshop.ru/65394.html (zara obOparenus:
11.05.2022). - Pexxum 10CTyMA: MO HOAIUCKE.

10) Bonouu, I'.1. CxeMoTeXHMKa aHAJIOTOBBIX M aHAJIOTO-IM(POBBIX 3JIEKTPOHHBIX YCT-
poiicte/ Bonosuu I'.U. - CapatoB: IIpodobpasoBanue, 2017.— 528 c// IPRbooks: snek-
TpoHHO-OMOMMoreunas cuctema. - URL: http://www.iprbookshop.ru/64066.html (nara 06-
pamtenus: 11.05.2022). - Pesxum A0CTyMa: MO MOIIMTUCKE.

8.2 Jlono/JIHMTeIbHAS JIUTEpPaTypa

11) Jloxoucon, JI. CipaBoyHuK 110 akTUBHBIM uibTpam / J[. Jlxoucon, J[x. xoucon, I'. Myp.:
M. Dneproaromuszaat, 1983. — 127 c.

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

13) llIumkun, .M. ®yHKunoOHaNbEHBIE yeTpoiicTBa MUPPOBBIX cucteM: MoHorpadust/ umkua
I'"U., TonuapoB C.H. - Capos: Poccuiickuii denepanbubiii siaepHbiii ieHtp — BHUNOO,
2011.— 350 <c. // IPRbooks: »nektpoHHO-OMOnmoreynas cucrema. - URL:
http://www.iprbookshop.ru/60873.html (nara o6pamenus: 11.05.2022). - Pexum gocryma:
0 TIOJIITHCKE.
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8.3 MeToanueckne yKa3aHus Il CTYA€HTOB [0 OCBOEHUIO M CIHIJIMHbI

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

15) Ky3nemnos, B. IIl. MukpocxeMOTeXHHKAa aHAJOTOBBIX YCTPOMCTB: yued. mocodue / B. II.
Ky3nenoB. — KomcoMonbck-Ha-Amype: usaarenbctBo ['OYBIIO «KoMcoMonbckuii-Ha-
AMype rocy1apCTBEHHbIN TEXHUYECKUI yHUBepcuteT», 2007. — 115 c.

16) Kysuemnos, B. I1., Mukpossiektponuka: y4ue6. 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 QuibTpoB: y4ed. nocodue / A.B. ®poros, B.B. JlanoBen-
ko, B.A. UYekanos, C.B. Pyapko. — Komcomomnbck-Ha-Amype: uzaarensctso ['OYBIIO
«Komcomonbckuii-Ha-AMype ToCyAapCTBEHHBIM TEXHUYECKUM YyHuBepcuter», 2011. —
131 c.

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

19) UccrenoBanne aHATIOTOBOM CXEMbI W3BJICUCHHUS 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 (DUIBTPOB: METOAMYECKUE YKa3aHHs K JJaOOpaTOPHOH paboTe 1o
Kypcy «MHKpPOCXEMOTEXHHKA aHaJOTOBBIX YCTPOUCTB» / cocT. A.B. ®ponos, C.H. I'pun-
denba. — Komcomonnck-Ha-Amype: ®TBOYBIIO «KHAT'TY», 2012. — 17 cTp.

21) UccnenoBanue nudpo-aHaIOroBOr0O Mpeodpa3oBaTeis: METOANYCCKHE YKa3aHUsS K J1abopa-
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) UccrnenoBaHue MMITYJIBCHOTO TIEPEMHOXHTEIIS: METOJMUYCCKUE YKa3aHHs K J1abopaTopHOI
pabote mo kypcy «MHKpPOCXEMOTEXHHKA aHAJIOTOBBIX YCTPOHCTB» / cocT. A.B. ®ponos,
C.H. I'pungensa. — Komcomonbck-Ha-Amype: ®I'BOYBIIO «KHAT'TY», 2012. — 12 cTp.

8.4 CoBpeMeHHbIe IPodeccoHaNbHbIE 0a3bl JAHHBIX H HHPOPMALHOHHBIE
CNPaBOYHbIE CUCTEMbI, HCIOJIb3yeMble NPU OCYyHIeCTBICHNH 00pa30BaTEJIbHOIO0
npouecca no JUCHUIINHE

1) IPRBooOkKs: snekTponHas O0ubnuoreynas cucrtema: cait. — Caparos, 2018. — URL:
https://www.iprbookshop.ru (mata obpamenus: 11.05.2022). — Pesxxum goctyma: 1o
TIOJIITHCKE.

2) basa gannbix MarasuHa «Yun u Ium» : caift. — Mocksa, 2006. — URL:
https://www.chipdip.ru (mara oopamenus: 11.05.2022). — Pesxum foctyna: cBo6o -
HBIH.

3) DnektporexHuueckuit mopran Datasheet.su: caiir. — 2006. — URL.: https://datasheet.su
(mata oopamenus: 11.05.2022). — Pesxum jroctymna: cBOOOTHBIN.

4) RadioRadar: DnexTpoHHO - nHGOpMaHOHHBIH mopTan : caiT. — 2003. — URL:
https://www.radioradar.net (1ara oopamenus: 11.05.2022). — Pexxum goctyna: cBo-
OOIHbIIA.

8.5 Ilepeuennb pecypcoB HHGOPMALNHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn « UHTEp-
HeT», He00X0AMMBIX /IJIS OCBOCHUS JUCHUILIMHBI (MOLYJIs1)

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

2) HammonanpHast 3JIeKTpOHHass OWOIHOTEKA

caiit. — MockBa, 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 oopamenwus: 11.05.2022).

8.6 JInneH3noHHOE H CBOOOTHO PACIPOCTPaHsieMoe MPOrpaMMHoOe odecriedyeHue, uc-
MoJIb3yeMoe MPH OCYIeCTBJIEHHH 00pa30BaTeJbHOI0 MpoIecca
1O TUCHHILIHHE

Tabmuua 7 — [lepedeHp UCTIONB3yeMOTr0 IPOrPAMMHOTO 00eCTIeUSHHSI

HaumenoBanue PexBU3UTHI / yCIOBUS UCTIONB30BAHUS
10
OpenOffice CBOOO/THAS JIMIICH3HSI, YCIIOBHUS UCTIONB30BAHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html
Mathcad Horosop Ne 106-AD120 ot 27.11.2012
Education
SimInTech Cornamenne o corpyaanyectse ot 01.10.2021, nucemo o mpegocrasie-

Huu auneH3nn ucx.Ne 179/202110 ot «11» oxts6ps 2021 r.

Siemens LOGO!

Jorosop AD44 Ne008/12 ot 12.12.2016

Soft Comfort

NI LabView JTorosop 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 Opranu3anMoHHO-NeJaroruiecKue ycjao0Bus

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcCa PErJIAMEHTUPYETCS] y4eOHBIM TJIAHOM M pac-
nHCaHHeM YyueOHBIX 3aHATHH. SI3bIK 00ydeHus (mperoaaBanus) - pycckuid. [y Bcex BHIOB ay-
JAUTOPHBIX 3aHATHI aKaI[CMI/ILICCKI/Iﬁ qJacC yCTaHaBJIMBACTCA MMPOAOJIKUTCIIBHOCTBIO 45 MUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUH O0ydYaro-
HII/H\/JICﬂ HMECT MpPaBO Ha NEpe3av4€eT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOIEro 00y4eH s, KOTOPbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X ITOBTOPHOI'O OCBOCHMUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4ebHblil npoliecc NpH NpenofaBaHuu Kypca OCHOBBIBAETCS Ha MCIOJIb30BAHUU TpPaau-
OUOHHBIX, HHHOBAaIlUOHHBIX N HHq)OpMaHHOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. HHHOB&HI/IOHHLIC O6pa3OBaT€J'II)HBI€ TEXHOJIOTUU HCIIOJIB3YIOTCA B BUJAC IIHUPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. Hdopmanmonasie
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITyTeM aKTHBU3AIMU CaMOCTOSITEIBHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOM 00pa3oBaTeIbHOI cpefe.

9.2 3aHATHS JEKIIUOHHOI0 TUIIA

JIEKIIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeaynpeaIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAaKOMY
6a3oBoMy y4eOHUKY (yueOHHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOYUTaH Kypc.
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JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosblmMii 00beM MHpoOpManuu U 0OecreunBaTh
Oostee TIIyOOKOE TTOHMMaHKE YUeOHBIX BOIIPOCOB IPH 3HAYUTEIHFHO MEHBIIECH 3aTpaTe BpEeMEHH,
4eM 3TO TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATENILHOE U3YUeHHE MaTepuaa.

9.3 3aHsATHS CEMHUHAPCKOTO THIIA

CeMuHapcKue 3aHATHS NPEACTABISIIOT COO0H AETaTH3aIHIO JEKIHOHHOIO TEOPETHYECKO-
ro MaTepuaa, POBOAATCS B LIENSAX 3aKPEIUICHHUS Kypca M OXBAaTHIBAIOT BCE OCHOBHBIC Pa3/ICIIbl.

OcHoBHOM (hOpMOI TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXKJIeHHEe Hanboee nmpooiem-
HBIX U CIIOXHBIX BOIIPOCOB IO OTACNBHBIM TEMaM, a TaKKe pa300p NPUMEPOB M CUTYAIHil B ay-
JAUTOPHBIX YCJIOBHAX. B o0s13anHOCTH npenoaaBarTeid BXOAAT: OKa3aHUC MeTOI[H‘IeCKOﬁ IIoMomu
¥ KOHCYJITHPOBAHUE CTYJCHTOB 110 COOTBETCTBYIOIMM TeMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OLCHUBACTCA IO CIICAYIOIIHUM KPUTCPUAM:

* OTBETHI Ha BOIIPOCHI, IIPeIaracMbIe MPEIoIaBaTesieM;

* Y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHHUE TIPOSKTHBIX M UHBIX 3aaHHH;

- ACCUCTHUPOBAHUE MPETIOIABATEI0 B IPOBEICHUN 3aHSITHH.

OTBeT 10/KEH OBITh apPTyMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJICPIKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaasl ¥ ONIIOHUPOBAHKUE JIOKJIAJ0B MPOBEPSIIOT CTENCHb BIIAJCHUS TEOPETUYCCKHM
MaTepUalioM, a TaK)Ke KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUIA.

OueHrBaHUE 3a/1aHHM, BBIMOJHEHHBIX HA CEMHHAPCKOM 3aHSITHH, BXOAMUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTesqibHasA padoTa 00yUyaomMXxcsl MO0 JMCHUIINHE (MOAYTI0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
npUOOpeTEeHNs CTYIEHTOM HOBBIX 3HaHUI, yMEeHUH 0e3 HEeNOCPEeICTBEHHOIO0 Y4acTHsl Mpernoa-
BaTells, XapaKTEPU3YIOIIUICSI TPEAMETHOW HANpaBIECHHOCTHIO, 3(P(PEKTUBHBIM KOHTPOJIEM W
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUaroIIerocs.

[{enu camocTOsTENIbHOMN pabOTHI:

- CUCTEMAaTH3alUs U 3aKPEIUICHUE MTOIYYECHHBIX TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJjeHue U pacliipeHle TeOPeTUYeCKUX 3HAaHUM;

- (hopMHpOBaHHE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIHIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

* (hopMHpOBaHHE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpEaInu3allti;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHONOrHsl OpraHU3aIi CaMOCTOSITENbHON paboThI CTYJEHTOB BKIIIOYAET MCIIOIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENbHOW pabOThl CTYIEHTOB MOXET
MPOXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM Gopme.

CryneHTbl JOJDKHBI HMOJXOAUTH K CAaMOCTOSATENBHOM paboTe Kak K HauBakHEHIemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONpPEIeICHHBIX HABBIKOB M MCIOJIb30BaHUs Mpodec-
CHOHAJIbHOW JIUTEPaTypHI.
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9.5 MeToanueckne ykazanus i 00y4aOMIMXCS M0 OCBOECHHIO U CHHUILIMHBI

[lpyn WM3ydeHMH AWCHMIUIMHBI OOYYArONIIMMCS I1€71eCOO0pa3HO BBHIMOJHATH CIIETYIOIINe
PEKOMEH ALY

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3yyeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 10 MTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHIyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl Ha JIGKLIUAX IPero-
naBaresneM. VM jke 1aroTcs HCTOYHHKH (B MEPBYIO O4Yepe/b BHOBb M3/JaHHBIE B MEPHOAMYECKON
Hay4HOH JIUTEepaType) It Oosee IeTanbHOr0 TOHMMAaHHs BOIIPOCOB, 03BYYCHHBIX HA JICKIIHU.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ Y4eTOM PEKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTepaTyphl;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUN M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBITIOJIHATH 33/IaHUs, AaHAIOTUYHBIE MTPEIaraéMbIM Ha 3aHATHAX;

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

10 Onucanue MaTepuaJIbHO-TEXHHYECKOT0 00ecnevyeHus1, He0OX0AMMOro JJIsi
ocyuiecTBJIeHHs 00Pa30BaTEIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

10.1 YueOHo-s1a00paTOpHOE 000PY10BaAHHE
Tabnuna 8 — Ilepeuens 06opyaoBanus 1adoparopun

HanmenoBanue aynquropun
AynuTopust (nabopaTopr) Hcnonp3yemoe obopyanoBanue
304/3 Jlaboparopust OCHOB IJICK- Crenp 87J1-01
TPOHUKHU Crenp no snexkrponuke, moaens HTII- 02.05
VYuebnas mabopatopus Virtual Instrumentation
Suite
Jlaboparopus KOMITBIOTEPHO-
NI myRIO
211/3 T'0 IPOEKTHPOBAHUS M MOJIC-
— MEPCOHANBHBIE KOMITBIOTEPHI
NI myRIO
MIEPCOHAITBHBIE KOMITHIOTEPHI

10.2 TexHu4eckue M JIEKTPOHHbIE CPeICTBA 00YUeHHU s

JlekIMOHHbIE 3aHATHA.

AyIuTOopuH JUIs JTEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIbIO M TEXHUYECKUMU CpPe/l-
CTBaMH OOYYEHHMS, CIY)KallUMHU JIJIsl TIPEJICTaBlIeHus yueOHoW mHpopmaIuu OONBIION ayauTo-
puH (IIPOEKTOP, KOMITBIOTEP/HOYTOYK).

IpakTnyeckne 3aHATHA.

Aynuropun ISl IPAKTHUECKUX 3aHATUH YKOMILIEKTOBAHBI CIICHIUATN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00ydeHUS (TIPOEKTOP, KOMIIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS.

Jlnst 1ab0paTOPHBIX 3aHATHI HCHob3yeTcs aynutopus Ne211/3, 304/3, ocHamienHast 060-
pyJIOBaHHEM, YKa3aHHBIM B Ta0. §:

CamocrosiTeibHast padoTa.
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[TomereHust AJIsi CAMOCTOSITENILHON pabOThI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO OJIKJIIOUEeHHS K ceTh «IHTepHeT» U JOCTYNOM K 3JE€KTPOHHOU HH(POPMAIIMOHHO -
oOpa3oBatensHOi cpene KHAT'Y:

- 3aJ1 eKTpoHHON nHpopManu KHAT'Y

- KOMIIbIOTEpHBIC Ki1acchl (ayn. 211 kopmyc Ne 3).

11 Huble cBeneHusd

MeTOIlI/I‘IeCKI/Ie PE€KOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMHU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS ISl TOTy4eHUs: 00pa3oBaHusi 00yJaromuMu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C MCHUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTAMH 00YYarOIIMXCsl MHBAIUIOB M JIUL C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, MH/IWBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTaluy MHBATUAOB (ipu Hanmmuuu). [lpu HEoO-
XOJMMOCTH OCYLIECTBIISICTCS JIOMOJHUTENbHAS MOJAepKKa IpenoJaBaHus ThbIOTOPAMH, HMCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBHM ¢ MeTOAMYECKUMHU pekoMeHAauussmMu MunoopHayku PO (yTB. 8 anpesns
2014 r. N AK-44/05BH) B Kypce MpennojaracTcs MCIoJIb30BaTh COMUATBLHO-aKTUBHBIE U ped-
JIEKCUBHbBIE METOJIbl 00Y4YEHUs, TEXHOJIOIMH COLIMOKYJIbTYPHOH peabuiauTanuu C LeIblo oKa3a-
HUS [IOMOILM B YCTAaHOBJICHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUI C APYrUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOIO NCUXOJIOTHYECKOT0 KIMMaTa B cTyeHueckoil rpymnne. [logbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYETOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauaabHOW, BU3YaJIbHOW, C HCIOJIB30BAaHUEM CIELHATIbHBIX TEXHHYECKUX
CpeACTB U HH(POPMAITMOHHBIX CHCTEM.

OcBoenne nucuuminebl Junamu ¢ OB3 ocyiecTBiseTcs ¢ UCHOIb30BAaHUEM CPENCTB
0o0ydeHus1 00ILEero M crenruaibHOro Ha3HaueHus (IepCOHATLHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUECKOe 0OecrieueHre MpelyCcMaTpUuBaeT MPUCIIOCOOIEHHE ayIuTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUs ATTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NUYecKux ocobeHHocten. s ctynentoB ¢ OB3 mpenycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

+ B TIEYaTHOW WU OJIEKTPOHHOM ¢Qopme (mIsi JML € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WJIH DIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (IJIs1 JIUI] C HApYIIEHUSIMHU CIIyXa, peuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3aJlaHus BCIYX (IJIs JIUI] C HApyLIEHUSIMU 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha NOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYJEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Wiu HabOpOM OTBETOB HAa KOMIIbIOTEpE (MJIs UL C HApYILIEHUS-
MU CIlyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEIBLHOTO alIapara);

* YCTHO (JU1s1 JTUI[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO allapara).

[Tpu HEoOX0AMMOCTH J17Isl 00YHAIOIUXCS C MHBAJIUIHOCTBIO MPOLIEAYpa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/J OLIEHOYHBIX CPEJICTB*
0 JUCIHUILINHE

MuKpOCXeMOTEeXHUKA AHAJIOTOBbIX U HM(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 TpynoeMKkocTs, 3.€.

3 56 5
Bun npomexyTouHOM aTTecTanuu ObecrnieunBaroliee noapasieieHue
Ox3amen (6 cemecmp) 115

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
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/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUTLINHE

[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
UHTETPAIbHBIX 3BEHBEB JIEK-
TPOMEXAHUUECKUX CUCTEM

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

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

YMeTb NpOBOAUTH OLIEHOYHbIE
pacuéThl XapaKTepUCTUK UHTE-
IPAJIbHBIX CXEM AJIEKTPOMEXa-
HUYECKUX CUCTEM

(yHKIIMOHAJIBLHOTO
Ha3HA4YEHUs

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

BiraneTs HaBbIKaMHM IIPOEKTUPO-
BAaHMS DJIEKTPUYECKUX CXEM
JJIEKTPOHHBIX YCTPOMCTB HA UH-
TErpaJIbHBIX CXEMax

Tabmuna 2 — [Macniopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KonTtposmpyemsie ®opmupyemass | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTEeHIUA OLICHOYHOI 0 Iloka3aTenn oneHkn
AUCHMILINHBI cpelacTBa
Pazpnener 1-3 IK-1 JlaboparopHbie | ApryMEHTHPOBAHHOCTH OTBE-
paboThHI TOB
Paznensr 1-3 [1K-1 IIpaktnueckue | IlosHOTaA M IPaBUIIBHOCTD BbI-
3aJlaHus MIOJIHEHUS 3aJaHUsI
Paspemnsr 1-3 [1K-1 PI'P [TonHOTa M IPaBUILHOCTH
BBITNIOJTHEHMSI 3a/1aHUs
Paspensr 1-3 [1K-1 DK3aMeH [TosmHOTa M TPaBUIBHOCTH
OTBETOB Ha BOIPOCHI, Npa-
BUJIBHOCTB BBITIOJIHEHHS
IPAKTUYECKUX 3a7a4

TOAMYECKHE MAaTePHAJIbl, ONPee/ S I0IHe NPoueIypbl OLeHUBAHUS 3HAHU I
2 MeTtoanueckue MaTepHAaJIbl, ONpele/siiolme npoue OLICHUBA 3HAHMH,
YMeHH I, HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH, XapAKTePU3YIOLIME MPOLece
(popMupoBaHus KOMIIETEHIM I

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHHﬁ, yMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIibITa ACATCIIBHOCTH, IPEACTABIICHBI B BUMIC TEXHOJIOTHYSCKOM KapThbl JUCLH-

winHbI (Taduuna 3).

Tabmuua 3 — TexHoJornyeckas kapra

HanmenoBanue
OLIEHOYHOI'0
cpeacrsa

HIka-
Cpokn
Ja
BBINOJIHE-
OlleHH-
HHUS
BaHUsl

Kpurepun
OLICHUBAaHUA
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Ixa-
Haumenosanue Cpoknu K
OLICHOYHOT0 BBIINOJIHE- 1a purephu
OLICHH- OLICHUBAHUS
cpeiacTBa HHUS
BaHMA
6 cemectp
Ilpomesricymounas ammecmayus ¢ popme IKk3amena
1 JlabopaTopHas B TedeHHe | 5 Oan- | 5 GamioB — CTyJEHT MOKa3al OTIMYHEIE
pabota 1 cemecTpa JIOB HABBIKA NPHUMEHEHHS ITOJYYECHHBIX 3Ha-
2 JlaGopaTopHas B TeueHHe | 5 Oan- | yuy u YMEHUH TIpH peleHnd mpodec-
pabota 2 cemectpa 0B CHOHAJIBHBIX 33124 B paMKaxX YCBOCHHOTO
3 JlaGopaTopHas B TedeHHwe | 5 Oan- yUeGHOrO MaTEpHATA.
pabota 3 cemecTpa JIOB
R N Y R —————— 4 Ganna — CTyZIeHT IOKa3all XOpollIne Ha-
patop .
pabora 4 cemectpa 10B BBIKM MPUMEHEHNs MOJy4CHHDIX 3HAHHUH
5 | JTabopatopHas | B TeueHue | 5 Gan- | M YMCHHMEl mpH pemennu npogeccno-
pabota 5 cemMecTpa 7I0B HaJIBHBIX 33/lad B paMKax YCBOEHHOIO
6 |JlaGopatopuas |B Teuenume | 5 Oan- | y4€OHOro mMaTepuaa.
pabota 6 ceMecTpa JIOB 3 Oamma — CTyIOeHT HoKas3al YJOBIe-
7 | JlabopatopHas | B TeueHHE | O Oal- | TBOPUTENIHHOE BlIaJ€HUE HABBIKAMHU TIPH-
pabora 7 ceMECTpa JI0B MEHEHMS MOJIYYEHHBIX 3HAaHUN U YMEHUU
8 | JlaboparopHast B TeueHHe | 5 Oan- IpY pelIeHUH NMPO(eCCHOHAIBHBIX 3a/1a4
pabora 8 cemectpa JIoB B paMKaX yCBOEHHOIO y4eOHOro MaTe-
9 JlaGopaTopHas B TedeHHe | 5 Oan- puaa
pabora 9 cemectpa JIoB 2 Oamta — CTYACHT MPOAEMOHCTPUPOBAI
10 | Jlaboparoprast | B Tedenne | 5 Gar- HEIOCTaTOYHBIH YpOBEHb BJIAJCHHUS yMe-
pabora 10 cemectpa JIOB HUSIMM U HaBBIKAMH IPH PELICHUM HpO-
11 | Jlaboparopuas | B  Teuenne | 5 Oan- (deccuoHaNbHBIX 3a/lad B PAMKax YCBO-
padora 11 cemectpa JIoB EHHOI0 Yy4eOHOTr0o MaTepuaa.
12 | JIaboparopuas B TedeHHe | 5 Oan-
pabora 12 cemecTpa JIOB
13 | JlabopatopHas | B TedeHue | 5 Oai-
pabora 13 cemecTpa J10B
14 |PI'P 1 w4yacte. |B TeueHue | 5 Oan-
Pa3pabotka ceMecTpa JIOB
CY€TyuKa
15 |PI'P 2 w4gacte. |B TeueHue | 5 Oan-
[TpoexTpoBa- ceMecTpa JIOB
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-
3ajaHue 3. ceMecTpa JIOB
19 | IIpakTHueckoe B TedeHuwe | 5 Oai-
3aganue 4. ceMecTpa JIOB
20 | IlpakTuueckoe B TedeHue | 5 Oai-
3aJaHue S. ceMecTpa JIOB
Texymmii KOHTPOIB: | - 100 |-
6ayu10B
OK3ameH - 50 50 — cTyzmeHT BiajeeT 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- OIleHUBAHUS
cpeiacTBa HHUS

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

HUTOI'O: - 150 -
OayIoB

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakCUMaJbHO BO3MOXKHOM CYMMBI 0aJUIOB — «HEYIOBJIETBOPUTEIHHOY» (HEHOC-
TaTOYHBIM YPOBEHB ISl IPOMEKYTOUHOM aTTECTALMU 10 TUCIUILINHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHOH CyMMBI 0aJIJIOB — «YZAOBJIETBOPUTEIBHOY (TIOPOTO-
BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);
85 — 100 % ot MakcuManabHO BO3MOKHOM CyMMBbI 0aJIOB — «OTIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 32/1aHNUS WJIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE J1JIs1
OLICHKH 3HAHUI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH,
XapakTrepusyoume npouecc ¢popMupoBaHus KOMIETEHIUI B X0/1e OCBOECHHS
00pa3oBaTeJLHOM MPOrPaMMBbI

3.1 3apanus I TeKyIero KOHTPOJIsl yCleBaeMOCTH

Bonpoce! Ha 3ammTy J1a00paTOPHBIX PadoT

1)
2)
3)
4)
5)
6)
7)
8)
9)

1)
2)
3)
4)
5)

6)

Jlabopamopuas paboma 1. [Ipoexmuposanue npeobpazosamelis KOOO8.
AKCHOMBI aIre0pbl JIOTUKH.
3aKOoHBI aJIreOphl JIOTHKY.
ba3ucel OyneBbIX QyHKIMM.
Teopembl HHBEpPCHH.
Kaprer Kapno. Haznauenue. [Ipuaumn cocraBiieHus.
MunuMu3zaius OynaeBbIX (PyHKIMHM ¢ TOMOIIBIO 3aKOHOB M aKCHOM areOphbl JIOTUKH.
Munumuizanus 0yneBsIx QyHKIHHI ¢ momolisio kapT KapHo.
Oransl NPOEKTUPOBAHUS KOMOMHAIIMOHHOTO YCTPOMCTBA.
[IpeoOpazoBarenu KOJ0B, YCIOBHOE rpadudeckoe 0003HaUeHNE, TPUMEHEHHE.

Jlabopamopnas paboma 2. Hccneoosanue 102uteckux 31emMeHmos.
Jlornueckoe «M». YcnoHoe rpadpuyeckoe o6o3Hadenue. Tabmauma uctuaaocty. Cxema.
Jlornueckoe «1JIN». YcnoBHoe rpadudeckoe obo3Hauenue. Tadbmuia uctuHHOCTH. Cxema.
Jlornueckoe «HE». YcnoBHoe rpaduueckoe o6o3nauenue. Tabnuna uctuaHocTH. Cxema.
Jlornueckoe «M-HE». YcnoBHoe rpadudeckoe o0o3nauenue. Tabnuia nuctuaaocTH. Cxema.
Jlornueckoe «MJIM-HE». YcnoBHoe rpaguyeckoe oOo3HaueHue. Tabiuiia MCTUHHOCTH.
Cxewma.
Jlornueckoe «Mckmouaromee MJINy». YcnoBHoe rpaduueckoe obo3HaueHnue. Tabmuia uc-
TuHHOCTU. 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 ucTuH-
HoctH. [IpumMenenue.

Jlabopamopnas paboma 4. Hccrnedosanue mpueeepos.
Tpurrepsl. Onpeaenenue, Ha3HAYCHUE, KIACCH(PHUKAIINA.
Acunxponnsiii RS tpurrep. Cxema. Tabnuna uctunHocTH. JlnarpaMmmsl paOoThI.
Opnotaktablii RS Tpurrep. Cxema. Tabmuna uctuHHOCTH. J{MarpaMmel paboThI.
JByxTtakthbiii RS Tpurrep. Cxema. Tabnuua uctuaHocTu. J{narpamMmmsel paboThlI.
D tpurrep. Cxema. Tabnuna uctuHHOCTU. J{narpaMMel paboTEI.
T-tpurrep. Cxema. Tabnuua uctuHHOCTH. J(narpammbl paboThI.
JK tpurrep. Cxema. Tabnuua uctTuHHOCTH. JlnarpaMmsl paboThI.

Jlabopamopnas paboma 5. Hccreoosarnue 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.
Kom6unupoBanusiii peructp. Cxema. Anroput™m padotsl. [Ipumenenue.

Jlabopamopnas paboma 6. Hccneoosanue onepayuOHHo20 yCuaumers.
OnepanuonHblil yeunurens. OmnpenesneHue, Ha3HaueHne, yCIoBHOe rpaduyeckoe 0003Haue-
HUE.

OynkuuoHanbHas cxema OY. HazHaueHne 1 0cOOeHHOCTH (YHKIIMOHAIBHBIX MOJYJIEH.
OcuHoBuble mapametpbl OY. Onpenenenus. OpueHTUPOBOYHBIC 3HAYCHUS.

Crarnyeckue napamerpsl OY. AIroput™M U3MEpEeHHUs.

Hunamuueckue mapamerpsl OY. ANTOPUTM U3MEPEHHUS.

Knaccudukamus OVY.

[TorpemHoctu OY. VICTOYHUKH MOTPEHIHOCTEH.

Cxewmbl Bkiouenus OVY.

OnpenenuTb OCHOBHbBIE TAPAMETPhI ONIEPALIMOHHOTO YCUIIUTEIS 110 €r0 XapaKTePUCTUKAM.

10) Paccuutare cxemy auddepeHInatbHOro yCimTens ¢ 3aaHHbIM KOd(QGHUIMEHTOM yCHIIe-

Hus AU pepeHnanbHOro CUrHaia.

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

1)
2)
3)
4)

HU.

Jlabopamopnas paboma 7. Hccnedosanue anano206bix apu@dmMemuieckux cxem.
HuBeptupyromuii cymmarop. Cxema, IpuHIUI paObOThI, pacuy€THbIE COOTHOLIECHUS.
Heunseptupyrommii cymmarop. Cxema, mpuHIUI pabOThI, pacC4ETHBIE COOTHOIICHUS.
WnTerpupytomuii ycumiurenb. Cxema, IpUHIUI paboThl, paCUETHBIE COOTHOIIECHUS.
Juddepenuupyronuii yennurenb. Cxema, IPUHIMI Pa0OThI, paCUETHBIE COOTHOILICHHS.

19



5) CxeMbl aHAIOTOBOTO MPe0OPa30BaHMUS CUTHAJIOB.

6) PaccunTaTh HOMHHAJBI YIEMEHTOB CXEMbI CyMMATOpa.

7) PaccuuTarh cXeMy HHTErpaTopa.

8) Paccuutarh cxemy audepeHIIHpOBaHHUS.

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, MPUHIUI PabOThI, OCOOCHHOCTH, pac-
4y&THBIC COOTHOIIEHUS. [IpuMeHeHwme.

2) JlorapudMupyOLIHi yCHIUTEIb Ha TpaH3ucTope. CxeMa, MPUHIUI paObOThl, 0COOCHHOCTH,
pacu€tHble cooTHOIIeHUsI. CXeMBbI BKIIIOUYCHUS TpaH3ucTopa. [I[pumenenue.

3) DKCrnoHEHIUATbHBIH yCHIUTEIb Ha auojae. Cxema, MPUHIKI pabOThl, OCOOCHHOCTH, pac-
4y&THBIC COOTHOIIEHUS. [IpuMeHeHwme.

4) DKCHOHEHLHUAIBHBIN YCUJIMTENb Ha TpaH3ucTope. Cxema, MpUHIMIT PaboThl, 0COOCHHOCTH,
pacuéTHble cooTHOMEHU. CXeMbl BKIIIOUEHHS TpaH3ucTopa. [IpuMeHenue.

5) Hcroynuku OMIMOOK B JIOTapU(PMHUPYIOIIUX M IKCIIOHCHIMATbHBIX ycriuTelsX. CriocoOsn
WX CHYDKCHHSL.

Jlabopamopuas paboma 9. Hccrnedosanue cxem s1eKmpuieckux Guibmpos.
1) Dnexrtpuueckue puibTpsl. OnpeaeacHue, Kiaccupukanus, Ha3HaYCHHUE.
2) AnNmpoKCHMAIMH YaCTOTHBIX XapaKTePHCTHK.
3) OcHoBHbIC TapaMeTPbl GUILTPOB. AJITOPUTM HX OIPEICICHUSL.
4) ®HY u ®BY 1-ro nopsaka. Cxema, 4aCTOTHAsE XapaKTEPUCTHUKA, PacUET.
5) ®HUY 2-ro mopsaka. Cxema, 4aCTOTHAsI XapaKTEPUCTHKA, PacUCT.
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) ®unbTphI ¢ MHOTOIIETIICBOI 00paTHOM CBsA3bl0. CXemMa, BO3MOYKHOCTH, OCOOCHHOCTH.
10) ®unbTpel Ha 3-X KOHIeHCaTOpax. Cxema, BO3MOKHOCTH, OCOOCHHOCTH.
11) ®dunbTphl Ha OMKBAIPATHBIX 3BeHBsAX. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
12) OnpenenuTh XapaKTepPUCTUKH (PHUIBTPA MO €r0 aMIUTUTYAHO-4aCTOTHON XapaKTEPHCTHKE.

Jlabopamopnas paboma 10. Hccnedosanue umnyibCHO20 NEPEMHONCUMENS CUSHATLOB.

1) Tlepemuoxwurenu curranoB. OnpeaeieHne, Ha3HaYeHUE, KiacCuUKaIus, YCIOBHOE rpadu-
yeckoe 0003HaueHHe.

2) TlepeMHOXHTENb Ha JOrapuGMUPYIONHMX ycUIuTeasx. CxeMa, MPUHIUI paboThl, 0COOCH-
HOCTH, IOTPELIHOCTH.

3) IlepeMHOXHUTENb HA MEpPeMEHHON KpyTu3He. Cxema, MPUHIMIT paboThl, 0COOEHHOCTH, T0-
IPEUIHOCTH.

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

5) Jemutens curnanos. Cxema, NpUHIMI pabOThI, 0COOEHHOCTH, TIOTPELUTHOCTH.

6) ITpumMepbl MpUMEHEHHS TIEPEMHOKUTENEH U JCITUTENEH 1 00pabOTKH aHAIOTOBBIX CHTHA-
JIOB.

Jlabopamopnas paboma 11. Hccnedosanue cxemul uszsneuenuss KEAOpAmMHoO20 KOPH.
1) TlpuHIUI pabOTHI HCCIICAOBAHHON CXEMbI, HCTOYHHMKH morperHocTei. [Ipumenenue.
2) Ucnonp3oBaHWe MPUHIMINA B3aUMOOOPATHBIX MPEOOpa30BaHU NP MPOSKTUPOBAHUU CXEM
aHaJIOroBoi 00paboTku curHanoB Ha OY.
3) AmnanoroBas cxema BO3BEICHHs B KBajapar, MPHUHLIUI pabOThI, IIOTPELIHOCTH, PA3HOBHIHO-
CTH.
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Jlabopamopnas paboma 12. Hccredosanue L[AIL
1) Iludpo-anamorossiii mpeodpasoBarenb. OnpeeincHe, Ha3HAYeHUE, YCIOBHOE rpaduuecKoe
o0o03HaueHHE, KIACCUPUKAIIHSL.
2) Xapakrepuctuku LIAIL, arroput™ ux OnpeacIeHus..
3) HAII ¢ IINM. Cxema, npuHIn padboThl, 0COOCHHOCTH.
4) 1IAII ¢ cyMMUpOBaHUEM BECOBBIX TOKOB. Cxema, MPHHIUIT PabOThl, 0COOCHHOCTH.
5) LIAII ¢ maTpuiiei mocTOsTHHOTO uMIenanca. Cxema, IPUHIKIT PabOThI, 0COOCHHOCTH.
6) LIAII ¢ cymmupoBanueM HanpspkeHnid. Cxema, IPUHIUI paboThI, 0COOEHHOCTH.

Jlabopamopuas paboma 13. Hccneoosanue ALII.
1) Amnanoro-iudpoBoii npeodbpasosarenb. OnpeiescHrue, Ha3HAUYCHUE, YCIOBHOE rpadudyeckoe
o0o3HavYeHue, KiacCUpUKaIus.
2) Ilpuniun ananoro-uudpoBoro npeodpazoBaHus HHPOPMALIKH.
3) Xapakrepuctuku AL, arroputM ux pacuéra.
4) AT nocnenosatensHoro cuéra. Cxema. [Ipuniun paboThl, 0COOCHHOCTH.
5) AIII nocnenoBarensHoro npubmmkenus. Cxema. [punimn paboTbl, 0COOCHHOCTH.
6) ALII ¢ aBoitabiM uHTErprpoBanreM. Cxema. [IpuHimn paboTel, 0COOCHHOCTH.
7) Tlapamnensubiii ALIT. Cxema. [TpuHimn paboThl, 0COOEHHOCTH.

3agaHus NPaKTH4YeCKUX padoT

IIpakmuueckoe 3adanue 1. Pacuém npeobpazosamers KOO08.

[Toctpoenue Tabnuibl UCTUHHOCTU IpeoOpaszoBarens. Odopmiienue kapt Kapuo. Mu-
HUMM3alKs QYHKIUI BBIXOJHBIX MEPEMEHHBIX ¢ moMolkio kapT KapHo. [IpuBenenue nonyden-
HBIX QyHKIUH K TpeOyemomy Oasucy. IIpoektupoBanue cxemsbl mpeodpasoBarens. TecTupoBa-
HHE cxeMbl B mporpamme SiminTech.

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

[TocTpoenue Tabnuibl ICTUHHOCTU cu€TurKa. [locTpoeHne TabiuIlbl MePexo/10B TPUTTE-
poB Kaxaoro paspsiaa cuérunka. Odopminenue kapt Kapno. Munumuszainus QyHKIUH ¢ momo-
mpio kapt Kapao. IIpoekTupoBaHue cxembl cUETYMKa. TeCTHpOBAaHHME CXEMBI B IPOrpaMme
SiminTech.

Ipaxmuueckoe 3a0anue 3. Pacuém ¢unompa 1-20 nopsoka.
Pacuér nHomunanos snemenToB cxeM BHY n ®BY akTuBHBIX 3BEHBEB |-r0 mopsiaka.

Ilpakmuuecroe 3a0anue 4. Pacuém 36enves 2-20 nopsioka no cxemam Cannena-Kes.
PacuéTr HOMHMHAJIOB 3JIEMEHTOB CXEM 3BEHbEB 2-TO MOPSJIKa aKTHUBHBIX (HIBTPOB CO
cTpykrypoil Cannena-Kes ¢ annpoxcumanusmu barrepsopra un UobIesa.

IIpakmuueckoe 3adanue 5. Pacuém 36enves puibmpoe no cxemam Ha 3-x KOHOeHCaAmo-
pax, 6UK8aOPAMHBIX 36eHbES.

Pacuér HoMHHAaJIOB 371IEMEHTOB cXeM Ha 3-X KoHJAeHcaTopax B gpuibTpax @BY, ®HY, 1D
C XapakTepucTukamu 3osioTtapéBa, nHBepcHOM YeOnleBa, YeOrieBa, bartepBopra.

3aganue na PI'P

1. CpoekTupoBath cxeMy MUGPOBOTO YCTPOUCTBA (CuéTunka, mpeodpazoBaressi KOJIOB,
¢ poBOro Joruyeckoro apromara). [Iponssectu MoenrpoBanue paboThl YCTpOCTBa.

2. CrpoeKTHpOBaTh aKTUBHBINA 3JIEKTPUUECKUM (DUIBTP CO CIEIYIOIIUMU XapaKTepPUCTH-
KaMU: TUI QUIBTPA; alpOKCUMHUPYIOIIAs YAaCTOTHAs XapaKTepUCTHUKA; MOPSAAO0K; CXEMHas pea-
au3anus; Ko3QpQUIMEeHT YCUIeHHs] B MoJloce IpornmyckaHus; dyactora cpesza (ans ®BY, ®HY);
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neHrpanbHas 9actota (it [1® u P®); nodpornocts (mist 11D, PO). IIpoussectu Monenuposa-
HUe paboThl GuibTpa. ONpeAeIuTh XapaKTePUCTHKH MTOTYIEHHOTO QUIBTpA.

ok w

o N

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.

BapuanTsl 3aganuii 15 pacuéra HaXOAATCS B INYHOM KaOMHETE CTY/ICHTA.

3.2 3agaHus 1Jisl IPOMEKYTOYHOM aTTecCTAUM

KoHTpo/1bHBIE BONIPOCHI K IK3aMEHY
DNeMEeHTapHBIC JIOTHYECKUE (YHKIMH, YCIOBHBIE TpaduyecKkue 0O0O03HAUCHUS SJIEMEHTOB,
BBINOJIHAIOLINX 3JIEMEHTapHbIE JIOTHYecKue (QyHKIHH.
Ta0nuiibl ICTUHHOCTU M aHAINTUYECKUE BBIPAKCHHS HIIEMEHTAPHBIX JTOTHUECKUX (DYHKIIUHA.
AKCHOMBI U 3aKOHBI QJIT€0PbI JIOTHUKH.
Crioco6b1 MUHUMH3AIMU OYJIEBBIX (YHKINH.
VYrpoueHue J0rHyeckix BeIpaKeHUH ¢ momolibio kapT KapHo.
Hcnonb3oBanne M30BITOYHBIX KOMOMHALMHI JIi MUHUMH3AIMK JIOTHYECKuX QyHKiuil. On-
HOBpPEMEHHAsi MUHUMU3alUsl HECKOJIBKUX JIOTHYECKUX (DYHKIHI.
Iudparopsl, X YCTPOUCTBO, MPUHIUI pabOTHI, yCIOBHOE rpadudeckoe 0003HaYCHHUE.
JeumdpaTtopsl, UX YCTPOUCTBO, IPUHIMI pabOThI, yCIOBHOE I'paduueckoe 0003HaUEHHE.
HapammBanue pasmepHocTH aemmdparopa. Micnons3zoBanue aemmdparopa A peann3anun
JOTMYECKUX (PYHKIMH.
[IpeoOpaszoBaTenu KOAOB, Ha3HAYEHUE, CXEMHAsl pealn3alus, YCIOBHOE Tpaduueckoe 000-
3HaYEHHUE.
MybTHIIIIEKCOP, €r0 CXeMa, MPUHIMIT PadOoThI, TAOIUIBI UICTUHHOCTH, CXeMHOE 0003Have-
HUE.
Peanuzanus nornyeckux GpyHKIMI Ha OCHOBE MYJIBTHILIEKCOPA.
JleMynbTUILUIEKCOp, MPUHLUI pabOThl, CXeMHAas peajln3alus, yCJIOBHOE 0003HaUEHHE.
KackagHoe BKIIIOUEHHE MYJIBTHIIEKCOPOB U JIEMYJIBTUIIEKCOPOB.
[TpeoOpa3oBaHue TBOMYHBIX YHCET B JECATUYHbIE U HA00OPOT. AJITOPUTM CIIOKEHHSI U BbI-
YUTaHUS IBOMYHBIX YHCEI.
YMHOXeHHE U JIeJIeHUE B JBOUYHON CUCTEME CUUCIICHUS.
Kozasl oToOpaxkeHus AeCATUYHBIX YHUCceN (JIBOMYHO-AECATUYHBINA KOJ|, KOJ ¢ U30BITKOM 3, KOJ
AlikeHa).
Kon «2 u3 5», xox JoHcoHa : TabIUIbI COOTBETCTBUS, IPUHIIUII TOCTPOEHUS.
[TomycymmaTop, mpuHIUI paboThl, Ta0NMIAa UCTUHHOCTH, CXEMHasl peasn3alusi, YCIOBHOE
0003HaueHHE.
CymMmarop, NIpUHLHKIT paboThI, CXeMa, YCIOBHOE Ipaduueckoe 0003HaUEHHE.
CxemHas peaju3aiiid MHOTOPa3psIHOTO CyMMATOpa, €ro MPUHIKI PaboThl U YCIOBHOE 000-
3Ha4YeHue.
Brpruntanue ¢ moMouip0 cymmaropa.
CxeMmHas peanusanus peBepCUBHOTO CyMMAaTopa.
[{ndpoBbie KOMITAPAaTOPBI, CXEMHAsI PeaTH3aIHs, TPUHIIUIT PadOThI, yCIOBHOE 0003HAUCHHE.
Kackagnoe BkimoueHre HUPPOBBIX KOMIApaTOPOB.
Tpurreps : noHATHE, KIaccH(UKAIUS, YCIOBHBIE 0003HAYEHUS BXOJIOB M BBIXOJIOB.
AcuHXpOoHHBIN RS-Tpurrep, npuHIMI padoThl, TAOIUIIBI HCTUHHOCTH, CXEMa, YCIIOBHOE 000-
3HaYCHUE.
CunxponHblii RS-Tpurrep, ycTpoiicTBO, MPUHIUI pabOThI, BpEMEHHBIE AMAarpaMMBbl, YCIIOB-
Hoe rpaduueckoe 0603HauEHUE.
JIByxcrynendarsiii RS-tpurrep, cxema, npuHIMI pabOThl, BpEMEHHBIE JHAarpaMMBbl, YCIOB-
HO€ 0003HAUYCHHE.
D-tpurrep, cxemHas peanusaius B 6asuce «M-HE», Tabnuiia uCTUHHOCTH, BpeMEHHbBIE JHa-
rpaMMbl, CXeMHOe 0003HaUYECHHUE.
T-tpurrep, cxemHas peanuszauus B 6asuce «M-HE», Tabnanua HCTUHHOCTH, BpEMEHHbIE AHa-
IrpaMMBbl, YCIIOBHOE rpaduueckoe 0003HauYEHNE.
E-tpurrep, cxema, IpuHLIUI pabOTHI, YCIOBHOE 0003HAYEHUE.
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33.
34.
35.
36.
37.

38.

39.

40.

41.

42.

43.
44,
45.

46.

47.

48.

49.
50.
51.
52.
53.

54.

55.

56.
57.
58.
59.
60.
61.
62.

63.

64.
65.

66.

S-tpurrep, ycTpoicTBO, Ta0IMIIa HCTUHHOCTH, Tpaduueckoe 0003HaAYCHHE.

JK-Tpurrep, cxema, mpuHIMI padOTHI, TAOJINIIAa HICTUHHOCTH, YCJIOBHOE 0003HAYCHUE.
Cxemuas peanuzanus RS, D u T tpurrepos Ha ocHoBe JK-Tpurrepa.

Peructpsl : onpenenenne, Ha3HaYeHUE, KiIacCU(pUKaLIUA.

Peructpsl xpaHeHus, cxeMHas peanu3anus Ha ocHoBe D-Tpurrepo, nmpuHmmi padoThl, yc-
JIOBHOE 0003HAUEHHE.

Peructp casura ¢ mocienoBaTebHBIM TPUEMOM HH(GOpPMAIIMH, CXEMHAsl peanu3anus Ha 6a3e
RS-tpurrepoB, npuHmn paboTel, CXeMHOE 0003HAUYCHHE.

KoMOnHMpOBaHHBIN perkucTp cABUra (C Mocie0BaTeIbHO-apaIeIbHBIM TpuéMoM HHQOP-
MalliH), CXeMHas peanu3anus Ha 6a3e D-Tpurrepo, mpuHIMI pabOThI, yCIOBHOE 0003HaYE-
HUE.

Cu€TuMKy U JEeTUTEIN YacTOThI : ONpe/eeHne, Kiaccu(uKanus, OCHOBHbIE XapaKTepUCTH-
KH.

ACHHXPOHHBIH JIBOMYHBIH CYMMHpYIOIIUI Ccy€TuuK, cxema cuyérunmka Ha ocHoBe JK-
TPUITEPOB, MPUHIMII PaOOThI, BPEMEHHBIC AMArpaMMbl, TaOJIMIA HUCTUHHOCTH, YCIOBHOE
o0o3HayYeHHe.

ACHHXpOHHBI BBIYMTAIOIIMN CUYETUMK, CXEMHas peanu3auus Ha ocHoBe D-Tpurrepos,
HOPUHIUN paOOThl, BpEMEHHBIE AUAarpaMMBbl, YCIIOBHOE 0003HaYEeHHUE.

Brerunraromuii caMOOCTaHABIUBAOIINNCS ACHHXPOHHBIN CUETYHK, CXeMa, TPUHIIAIT PaOOTHI.
PeBepcuBHBIN CU€TUnK, CXeMa, IPUHLUI paboThl, 0003HAUYEHHE.

CUHXpOHHBIN MOCIIEIOBATEIbHBIN CUETINK, CXeMa, IPUHIHI paboThl, YCIOBHOE 0003HaUe-
HUE.

CHUHXPOHHBIN MapanenbHblil CYETUNK, cXxeMa Ha ocHOBe JK-Tpurrepos, NpUHIMUI paboOThI,
yCIOBHOE 0003HAUEHHE.

Konbuesoii cuéruuk JI)koHCOHA, cxeMHas peanu3auust Ha ocHoBe D-Tpurrepos, aaropurm
paboTHI.

Cu€TumKy ¢ MPOU3BOIBHBIM KO (DUITMEHTOM cuéTa, CHHTE3 IBOMYHO-IECITUYHOTO CUETUH-
Ka C HCIOJIb30BaHUEM METO/1a aBTOCOpOCca, €ro CXeMHasl pean3arysl.

3anoMuHaloUIMe yCTPOiCTBa, onpeesieHue, Kiaccudukarys, OCHOBHbIE XapaKTEPUCTHKU.
3amoMMHarolIee yCTpOMCTBO C OTHOMEPHOH aapecaliel, cxema, IpUHIHI padoThI.
3anomuHarouiee ycrpoiictso tuna 2DM, cxema, npuHIUI paboThI.

3amoMHHarolIee yCTPOICTBO ¢ IBYMEPHOI afpecanuei, cxema, IpUHIMI PaOOTHI.

[13Y, nporpammupyemsblie IpU U3rOTOBJIEHUH, CXE€MA, IPUHIIUI TPOrPaMMUPOBAHHUS, YCIOB-
HOe 0003HAUYCHHE.

OpnnokpatHo nporpammupyemsie [13Y, npunnun pa®oTsl, TPOrpaMMHUPOBAHHUSA, CXEMHOE
o0o03HaueHHE.

[Tepenporpammupyemslie [13Y, npunnun paboTsl, NporpaMMHUpOBaHusl, CXeMHOe 0003Have-
HUE.

Bunbl onepaTuBHBIX 3alIOMUHAIOUINX YCTPOUCTB, YCIOBHOE 0003HAYECHHUE.

[Tpuniun padotsl cratnueckoro O3V, nunamuyeckoro O3VY.

[TpuHuIMI pabOTHI 3aITOMUHAIOIIETO YCTPOMCTBA C MPOU3BOJIBHON BHIOOPKOM.

Bydepnas namsaTe, Ha3HaYeHUE, CXeMa, IPUHIIUIT PAOOTHI.

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

Hcnonb3oBanue [13Y mis peanuzanuu J0oru4eckux QyHKIHUI.

[IporpaMMupyemMble JOTHYECKHE HHTErpajbHbIE CXEMbI: Ha3Hau€HUE, NMPUHIUN padOThI,
KJaccupuKarus.

[IporpamMmMupyemMble JIOTUYECKHE MAaTPHULbI, MPUHIUI padOThI, aJTOPUTM MPOrPaAMMHUPOBa-
HUS.

[Tpunumn paboThl MPOrpaMMUPYEMOM MaTPUUHOM JIOTUKH.

[TporpamMupyemble BEHTUJIbHBIE MAaTpPHUIBl, COCTaB, HPUHLUI pabOThl, KOHQUTyparIus
[IBM.

[TporpaMmMupyemble KOMMYTHPYEMbIe MAaTPHUHBIE OJIOKH, COCTaB, IPUHLIUAI PAOOTHI.

23



67.
68.

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

84.
85.

86.

87.

88.

89.

90.
91.

92.
93.
94.
95.
96.

97.

[Mpuniun padots! [TJIMC KOMOMHUPOBAHHON apXUTEKTYPHI.

[{udpo-ananorossiii mpeodpa3oBaTelb, Ha3HAYCHUE, TPUHIKUI padoThl cxeMbl LIAIT ¢ cym-
MHUPOBAaHHUEM BECOBBIX TOKOB.

Cxema [IAIl Ha ocHOBe pe3uctuBHOM MaTpuibl R-2R, mpuHIun paboThl mpenMyIecTBa,
CXeMHOE 0003HauCHHE.

Amnaoro-uu¢poBsle npeoOpa3oBarTesn, Ha3HAY€HUE, OCHOBHbIE XapaKTEPUCTUKH, TPUHLIUIIBI
paboTHI.

[Tpuntumn padotel cxembl ALIII ¢ mapanienpHbIM Mpeodpa3oBaHUEM.

[Mpuniun padotsr AL co cneasieii cBA3bIO.

AIIII BpemsauMIyibcHOTO IpeoOpa3oBaHusl, CTPYKTypHast CXeMa, IPUHLIUIT PaOOThI.
[Mpunun padotsr AL mocnenoBaTebHOTo MPHOIMKEHHUS.

[Tpuntun pabotel AL ¢ ABOMHBIM HHTETPHUPOBAHUEM.

Onepaunonnslii ycunutens (OY), omnpeneneHue, OTIMYUTEIbHBIE CBOICTBA, CTPYKTYpA,
CXeMHO€ 0003HaYeHHE, HCII0JIb30BaHNE OTPULIATEILHOW 00paTHOM cBsA3U B cxemax ¢ OVY.
Juddepennmansupiii BXoqHoi kackaa OY, HazHaueHUE, 0COOCHHOCTH, CXEMHasl peayn3a-
s, 9QPEeKT cMeneHus Hysl.

[TpocTeiinii TpaH3UCTOPHBIA I€HEPATOpP CTAOMIIBHOTO TOKA, T€HEpaTop CTaOMIBHOIO TOKa
Ha TOKOBOM 3€pKajle.

Kackanpl cnBura ypoBHS, IpOMEXKYTOUYHOTO YCHJIEHUS U BBIXOJIHBIE KAcKaJ/bl B OIEpallMOH-
HOM yCHJIUTEIE.

OcHoBHbIE TapaMeTPbI ONEPALIMOHHBIX YCUITUTENEH.

CxeMbl BKIIIOUEHHs ONEpallMOHHBIX ycuiuTesned (quddepeHnnanbHoe, HHBEPTUpPYoIee U
HEUHBEPTUPYIOILIEE BKIIOUYEHHS), OCOOEHHOCTH COOTHOIIEHUN BXOJHBIX M BBIXOJHBIX BEJIH-
YHH B 3TUX CXEMaX.

YacToTHbIE XapaKTEPUCTUKH ONEPALMOHHOIO YCUITUTEINS U UX KOPPEKIIMSL.

[TapameTpsl KauecTBa ONEPALMOHHBIX YCHIMTENEH (TOYHOCTHBIC, IMHAMHUYECKHUE, IKCILIya-
TaIIMOHHBIC).

OCHOBHBIE THIIbI ONIEPALIMOHHBIX YCUIUTENEH, X OTIIMYUTEIbHbIE OCOOCHHOCTH.
@OyHKIMOHAIbHBIE YCTPONCTBA Ha OINEPAllMOHHBIX YCHWJIMTENSAX (CyMMarop, MHTErparop,
muddepeHIaTop), CXeMbl, TPUHIIUI PaOOTHI.

Cxembl W mpuHIMN PabOTHl JMHEWHBIX MpeoOpazoBarenield CUTHAIOB (MpeoOpa3oBaTesb
«TOK-HAIPsKEHUE», HICTOUHUKHU TOKa, yIpaBiseMble HalpshKeHHeM, peoOpa3oBareib OTpH-
LATEJIbHOTO COIIPOTUBIICHUS, TOBTOPUTEND HAIIPSKEHNUS ).

Bunp! aktuBHbIX (puinbTpoB. Cxembl naccuBHbIXx ®HY, ®BY u [1®, ux cpoiicTaa.

CxemHas peanuzanys aKTHUBHBIX (QUIBTPOB 1-ro mopsiakKa, UX YaCTOTHBIE XAPAaKTEPUCTUKH.
[TpumeHeHne mpuHIUNA cyneprno3unuu npu pacuére AUX GuiabTpoB, npocTeimmii 2-x Kac-
KaJIHbIH 110J10c0BOM RC-punbTp.

Cxempl ®HY 1 ®BY 2-ro nopszaka no cxeme Canena-Ked. CxeMHble pellIeHNs TOBBIIICHUS
nopsika GuiIbTPOB.

CxeMmbl OJIOCOBOT0 U 3arpakJarollero aKTUBHBIX (PMIIBTPOB 2-TO MOPSIIKA.

CxemHast peanu3aiiis ¥ TPUHIUI pabOThl PE30HAHCHOTO MOJI0COBOTO (PUIIBTPA, YMHOKUTEIS
€MKOCTH, TUpaTopa.

[TpumeHeHre MeTo1a MEPEMEHHBIX COCTOSIHUSI ITPH MPOEKTUPOBAHUYN AKTUBHBIX (DUIIBTPOB.
Jlorapugmuueckuii 1 HIKCIOHEHIIMANBHBIN TPeoOpa3oBaTesin, CXeMbl, IPUHLUI paObOTHI.
OpnHomnonynepruoiHble MPEIU3UOHHbIE BBIIPSIMUTENN HA ONEPAIMOHHBIX YCUIIUTENSX, IPHUH-
un paboThl, 0COOEHHOCTH CXEMHBIX peann3alni.

Peanuzanus IByXMONTyHEpUOAHBIX MPELM3UOHHBIX BBINPSMUTENECH Ha ONEPallMOHHBIX YCH-
JIUTEIAX.

CxeMbl aHANOTOBBIX KOMMYTaTopoB. [IpuHIMI paboThl M OTIMYMTEIbHBIE OCOOEHHOCTHU
CXEM JIEKTPOHHBIX KOMMYTaTOPOB Ha MOJIEBBIX TPAH3UCTOPAX.

Cratnyeckue XapakTepUCTUKH aHAJIOTOBBIX KOMMYTaTOPOB. AHAJIOTOBbIE MYJIbTUILIEKCOPHI,
OPUHIUI paboThl, yCIOBHOE Ipaduueckoe 0003HaUEHHE.
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98. lunamMuveckre XapaKTepUCTHKU W JKCIUTyaTallMOHHBIC TMapaMeTphl aHAJOTOBBIX KITIOUEH,
BIIUSTHUE MEXKIYINEKTPOaHbIX EMKocTell MOII-kimroueit Ha X XapaKTEPUCTUKHU.

99. VerpolicTBa BRIOOPKY M XpaHEHUs, HA3HAYCHHE, CXeMa, IPUHIUT PabOThl, OCHOBHBIC XapaK-
TEPUCTHUKH.

100. VYecrpoiicTBa Ha MEpeKIIOYAaEMbIX KOHAEHCATOpaxX, MPUHIMUI paboThl, MPUMEHEHHE, OC-
HOBHbIE IPEUMYILIECTBA U HEJOCTATKHU.

101. AmanoroBble KOMIIApaTOpbI, OINpPENEICHUE, AITOPUTM pPabOTHl, OCHOBHBIC MapaMeTphl,
CXEMBbI YIPaBICHUS YPOBHSMHU BBIXOJHOTO HANPSKEHUS KOMIIapaTopa Ha OIepalMOHHBIX
YCUJIMTENSIX C OTPULIATEIbHON 0OpaTHOM CBS3BIO.

102. OcobOeHHOCTH BBIXOAHBIX KAacKaJOB CEpUHHO BbIMYCKaeMbIX KommnaparopoB. [lomoxu-
TenbHast oOpaTHas CBsA3b B Kommnaparope. CxeMHas peanu3aius U MPUHIUI paboThl ABYXIIO-
pPOrOBOr0 KOMIIApaTopa.

103. Cxemsbl U NpUHIMI PaOOTHl UMITYJIBCHBIX YCTPOMCTB HAa OCHOBE aHAJIOTOBOTO KOMIapa-
Topa (IeTeKkTopbl ypoBHs, Tpurrep llIMuTa, >KAymuii My1bTUBHOPATOD).

104. AHanoroBBI MEPEMHOKUTENh CUTHAJIOB, HA3HAYCHHE, YCIOBHOE rpaduueckoe 0003Ha-
yenue. CxeMHas peaiu3anusi U NPUHIUI PaOOTHl OJHOKBAAPAHTHOTO MEPEMHOXKUTENS Ha
norapu(pMHUECKUX YCUITHTEISAX.

105. /[lenutenb aHATOTOBBIX CUTHAIOB, CXeMa, IPUHIIUI PaOOTHI.

106. CxemHas peanu3aiys U MPUHIUN PaOOTHI ICTUTENS MUPOKOIIOIOCHBIX CUTHAIIOB C TIPHU-
MEHEHHEM JINOIHO-PE3UCTOPHOM OMTOIIEKTPOHHOM Maphl.

107. Cxema u3BIICUCHHSI KBAAPATHOTO KOPHSI.

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

109. ®@yskuoHanmpHAsS CX€Ma U MPUHLHUI PaOOTHI YIBOUTENS U JEIUTENS YaCTOTHI aHAJIOro-
BOT'O CUTHAJA.

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

Tunosble IK3aMeHAIMOHHBIE 3212491
1. Paccuurare npeoOpa3zoBaTesb KOJOB IO 33JJaHHON TaliMIle HCTUHHOCTH 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.
PaccuuraTh CUéTUMK 110 3aJaHHON TaOJIHIlE HCTUHHOCTH.
CripoeTKupoBaTh CXeMy JEeNUTENs YaCTOThI € 33/1aHHBIM K03(hPHULIHEHTOM JIesIeHusl.
CnpoektupoBath mpeoOpa3zoBaresb KOJ0B Ha mudparope u aemudparope.
PaccunarTh cxemy HeMHBEpTHpYIOLIEero ycunurens Ha OY.
Paccunrats cxemy naBepTHpYlomero ycuinrens Ha OY.
0. Paccunrats cxemy auddeperunansaoro yeunurens Ha OY.
11. Paccuurates cxemy uHTerparopa Ha OV.
12. Paccunrats cxemy auddepenuupytomero ycunurens Ha OY.
13. Paccuurars cxemy cymmaropa Ha OV,
14. Paccumntats 3BeHO (puiIbTpa 2-ro mopsijaka.

HBOoNoOORWD
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Jlucr perucrpanuu usmenenui k PI1JI

KonnuectBo IMoamuce
Ne OcHOBaHHE BHECEHUS
CTpaHUI] paspaboTunka
/i U3MEHEHUS
W3MCHCHUS PII/
BocnuratensHas pabota oOyuatomuxcs. OcHo-
BaHue: @enepanbHblil 3akoH oT 31.07.2020 N
1 304-d3 "O BHecenuu n3meHeHuii B denepainb- 1
HbIi 3aK0H "OO0 oO6pazoBanuu B Poccuiickoii
®denepanun" M0 BOpocaM BOCITUTAHUS 00Y-
qaromuxcs"
[IpakTUueckas MOAroTOBKA 00YJArOITUXCS.
OcHoBanue: [Ipukaz MuHHCTEpCTBA HAYKH
U BeICIIETo oOpazoBaHus Poccuiickoit de-
2 nepauuu, MUHHCTEPCTBA TPOCBEIICHUS 4
Poccuiickoit @eneparnu ot 05.08.2020 r.
Ne 885/390 "O npakTuyeckoii moAroTOBKE
oOyyaromuxcs"
3 AKTyanu3anus Cucka JUTepaTypsl 3
4 N3meHneHue cosiepikanus NPakKTHUYECKUX padoT 1
5 [lepedyeHp UCIOIB3yeMOr0 IPOTPAMMHOTO 1

obecrieueHus
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