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1 OOume mooKeHus

Pabouas nporpamma u (OHJ OLIEHOYHBIX CPEACTB JUCHUIUIMHBI «MHKPOCXEMOTEXHUKA

AQHAJIOTOBBIX U IU(PPOBBIX YCTPOMCTBY» COCTABJICHBI B COOTBETCTBUU C TPEOOBAHUIMHU (eepaib-
HOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA, YTBEP)KACHHOTO MpHUKa3oM MUHHCTEp-
cTBa oOpa3oBanus U Hayku Poccuiickoii ®@enepanuu Ne 927 ot 19.09.2017, 1 ocHOBHOH Mpo-
(beccnonaabHON 00pa3oBaTEIbHON MPOTrPaMMBbl TOATOTOBKU «IIpOMBINUIEHHAS STICKTPOHHUKAY 110
HanpasieHuto 11.03.04 DiekTpoHuKa 1 HAHOAJIEKTPOHHUKA.
[IpakTHyeckas MOArOTOBKA pealnu3yeTcss Ha OCHOBe: mpodeccuoHambHoro cranmapra 29.007
«CrenuanucT o NpOeKTUPOBAHUIO MUKPO U HAHOPA3MEPHBIX IIEKTPOMEXAHUYECKUX CHCTEM.
OO6o6mennas TpyaoBas (yHKius A - Pa3paboTka NPUHIMIHAIBEHOW AJIEKTPUYCCKOW CXEMBI
MUKPO3JIEKTPOMEXaHUUECKOH cucTeMbl. Tpedyemble 3HaHMS - 3HAET MPUHIIUIIBI KOHCTPYHPOBa-
HUS OTICNBHBIX aHAJOTOBBIX OJIOKOB 3JIEKTPOHHBIX MpuOopoB. Tpebyembie ymeHus - Ymeer
MIPOBOAMTH OLEHOYHBIE PACUEThl XapaKTEPUCTHK AEKTPOHHBIX puOopoB. Tpedyemblie HaBBIKHU -
Brnageer HaBbIKaMu TIOJITOTOBKY MTPUHIIUITAATBHBIX H MOHTAKHBIX JJIEKTPHUIESCKUX CXEM.

3anayn [Tonydyenue 3HaHUN MO0 MAaTEMaTUYECKUM OCHOBAM M CXEMOTEXHUYECKUM Me-
ANCHHIIINHEI TOJaM IPOEKTUPOBAHUS LU(QPOBBIX YCTPOMCTB, aHAJIOIOBBIX YCTPOMCTB Ha
OCHOBE OIIEPALIMOHHBIX YCWJIMTENIEH; NOJy4YEeHUE 3HAHUN 10 NPUHLUILY IeH-
CTBHSI YCTPOMCTB LU(PO-aHATIOrOBOTO M aHAIOTO-IH(POBOTO Tpeodpas3oBa-
HUSl CHUTHAJIOB; NPUOOPETEHHE IPAKTHUYECKUX HABBIKOB IPOEKTUPOBAHUS
IU(PPOBBIX JOTHYECKUX CXEM; MPUOOpPETeHNE MPAKTUIECKUX HABBIKOB MPOEK-
TUPOBAHMsI aHAJIOTOBBIX CXeM Ha 0a3ze ONEepalMOHHBIX YCHIINTEINEH; proodpe-
TEHHE HABBIKOB MCCIIEIOBAHMS M OLIEHKH KadecTBa paboThl ()yHKIIMOHAIBHBIX
MoJyJei aHamoroBoil M HUQPOBON TEXHUKH; (HOPMUPOBAHHE HEOOXOIUMBIX
KOMIIETCHIINH B chepe mpoPecCHOHATBHON IS TeILHOCTH.

OcHoBHbIE [TpuHIHITEI paOOTHI U TPOSKTUPOBAHUS TU(DPOBBIX YCTPOMUCTR.

pasjieinsl / TeMsl [TpunHIMIIBI PaOOTHI M MPOSKTUPOBAHUS aHATIOTOBBIX YCTPOMCTB Ha Olepalu-
AACTIUTITAHBL OHHBIX YCHIIUTEIAX.

CxeMHBIEC peald3alyy ¥ MPUHLIUIB padoThl MU(PPO-aHATIOTOBBIX U aHAJIOro-
11 (poBbIX peobdpa3oBarTesneil.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH

[Tpouecc m3ydeHust AUCUMILINHBI «MHUKPOCXEMOTEXHUKA AHAJOTOBBIX U LHU(POBBIX
YCTPOMCTBY HalpaBieH Ha (OPMHUPOBAHUE CIEAYIOUIMX KOMIETEeHIMH B cooTBeTcTBUM ¢ PI'OC

BO u ocHOBHO# 00pa3oBaTebHON MTporpaMMoit (Tadmuma 1):

Tabnuna 1 — KoMnereHIMM 1 MHANKATOPBI UX TOCTUKEHUS

Kog no ®I'0C WNHIuKaTOpBI TOCTUXKEHUSA IInanupyemsle pe3ysbTaTsl
o0yueHus o JUCIUIIINHE
[IpodeccronanbHble
[1K-1 Criocoben 3HaTh aITOPUTMBI MPOEKTH-
BbINOJHATH pacyeT [1K-1.1 3HaeT npuHUUIBI KOHCTPYUPOBAaHUSI ~POBAaHUS  THUIIOBBIX  JJIEK-
Y TIPOEKTUPOBA- OT/ENbHBIX aHAIIOTOBBIX OJIOKOB JIEKTPOH-  TPOHHBIX WHTETPAJIbHBIX
HUE JIEKTPOHHBIX | HBIX MPUOOPOB 3BE€HBEB JJIEKTPOMEXAHHUYE-
npubOpoB, CXeM U CKHX CHCTEM




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

YCTPOMCTB pa3- YMeTp 1mpoBOAUTH OLEHOY-
JUYHOTO (YHK- HbIE DPACUYETBI XapaKTEpH-
moHanbHoro Ha- | [1K-1.2 YMmeer npoBOIUTH OIICHOYHBIEC pac-  CTUK HMHTETPAIBHBIX CXEM
3HAYEHUsS B COOT-  YEThl XapaKTEPUCTHK JEKTPOHHBIX MPUOO-  3IEKTPOMEXAHUYECKUX CHC-

BETCTBHH C T€X- poB TEM C  HCHOJb30BaHHEM
HUYECKUM 3a/1a- CpeCTB aBTOMaTHU3allUX
HHMEM C UCIIOJIb30- IPOEKTUPOBAHUS

BaHMEM CPEJCTB

ABTOMATU3AIUH Bnaners HaBbIKAMHU IIPOEK-
IPOCKTHPOBAHHS TUPOBAHUS  JJIEKTPUYECKUX

[IK-1.3 Bmameer HaBBIKAMH TOATOTOBKH CXEM  JJEKTPOHHBIX  YCT-

MPUHIMITHATBHBIX ¥ MOHTQXKHBIX JJIGKTPU- POWCTB HA HWHTETPAITBHBIX

YECKHUX CXEM CXeMax C MCII0Jb30BaHUEM
CpElCTB aBTOMAaTH3alluU
MIPOCKTUPOBAHUS

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

Jucuurminaa « MEKPOCXEMOTEXHUKA aHAJIOTOBBIX U IU(PPOBBIX YCTPOHUCTBY» MU3ydaeTCs
Ha 4 Kypce B 7 cemecTpe.

JucuumuiiHa BXOIUT B cocTaB Onoka 1 «/lucuuniauHbl (MOAYIH)» U OTHOCUTCS K
4acTu, GOpMUPYEMON ydaCTHUKaMU 00pa30BaTeIbHbIX OTHOILIECHUI.

Jlnisi OCBOCHMSI TUCIMILIMHBI HEOOXOIUMBI 3HAHHSI, YMEHUs, HABBIKHA, COPMHUPOBAHHBIC
B IIpoliecce U3Yy4YeHMsI TUCLMIUIMH / MPaKTHK: YueOHas NpPaKTUKa; DJIEKTPUYECKHE MAallWHBI;
[TpousBoacTBEHHAs MPAKTUKA.

3HaHUsA, YMEHUS U HaBbIKM, CQOOPMHUPOBAHHBIE HpPU H3YYEHUM JUCLUIUIUHBI
«MHUKpPOCXEMOTEXHHKA aHAJIOTOBBIX U LIU(PPOBBIX YCTPOICTBY, OyAyT BOCTpeOOBAaHbI IPHU U3Y-
YEHUHU TMOCIIEAYIOIUX AUCHUIUIMH: MMnynscHble ycTpoiicTBa // PenakcanioHHbIe MpoLecchl B
AIIEKTPOHHBIX YCTPONCTBaX; MeToAbl aHanu3a U pacyeT 3JIEKTPOHHBIX cxeM; CucteMbl 00padoT-
KU ¥ KOJUPOBaHUS HHPOpMaLuu; MoaenrpoBaHue 3JeKTPOHHBIX cXeM; ICTOUHUKH BTOPUYHOTO
anexTponuTanus; IIpon3BoacTBeHHAs IpakTrKa; U pyu noaroroske BKP.

JucuumuimHa «MHUKPOCXEMOTEXHHKA aHAJOTOBBIX M LHU(POBBIX YCTPOHCTBY» YAaCTHYHO
peanusyercss B (opMe MpPaKTHUUECKON MOAroToBKU. IIpakThueckas MOATrOTOBKA OpraHU3yeTcCs
IyTeM MPOBE/IECHUS / BHIMOJHEHUS: MPAKTUUECKUX 3aHATHH, 1a00paTOPHBIX paboT, BHIIOIHEHUS
PI'P.

JuctunnmHa «MUKpPOCXEeMOTEXHHUKA aHAJIOTOBBIX M HU(POBBIX YCTPOMCTB» B paMKax
BOCIIUTATEIbHON pabOThl HampaBieHa Ha (OPMUPOBAHHME y OOYYAIOIUXCS YMEHHUS CaMOCTOs-
TEJIbHO MBICIUTh, Ha Pa3BUTHE NMPOPECCUOHAIBHBIX YMEHUN, BOCIIMTAHNE YYBCTBA OTBETCTBEH-
HOCTH 3a BBINIOJHEHHE Y4eOHO-TIPOM3BOJICTBEHHBIX 3aaHUH.

4 O0beM TMCUHUNJIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCcOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenojaasareseM (110 BHAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYI0 PadoTy
00y4aromuxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBisier 5 3.e., 180 aka. gac.
Pacrnipenenenne o6beMa AUCIUITIUHBI (MOYIS) IO BUAAM YY€OHBIX 3aHATHUN TIPEICTaB-
JIEHO B TabiuIie 2.




Tabmmma 2 — O6beM TUCIUTIIUHBI (MOYJIs) TIO BUIaM YYCOHBIX 3aHITHH

O0beM TUCHUTIINHBI

Bcero akagemn-
YeCKHUX 4aCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

180

KonTakTHas aynuTopHasi padora o0y4yaroumuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

14

B Ttom uucine:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHBIC 3aHSTHS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yueOHoi nadopmammm re-
JarOTHYECKUMH PAOOTHUKAMU )

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, IPAKTUYECKUE 3aHATHUS, TTPaK-
TUKYMBI, J1a0OpaTOpHbIE PabOThI, KOJJIOKBUYMbI U MHbIE AaHAJIOTUYHbIE 3a-
HSATHS)

B TOM 4Hclie B (hOpMe MPAKTUUECKON MOITOTOBKHU:

CamocrosiTe1bHAas padoTa 00y4alOIMXCA M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYMIOBbIE KOHCYJIbTALUH, UHIUBHIYAIbHYIO paboTy 00y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJII)TaIII/II/I);
B3aUMO/ICHCTBHUE B AJICKTPOHHON HH()OPMALIMOHHO-00pa30BaTeIbHOM cpese
By3a

157

HpOMexcyTquaﬂ aTTcCTaluusa 06y11a101111/1xc51 — DK3aMeH

5 Coaep:xanue TMCUMIIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE 0 TeMaM
(pa3zaesiaM) ¢ yKkazaHueM OTBEAE€HHOI0 HA HUX KOJIMYeCTBA aKaJeMU4eCKUX

4acoB U BU/JI0B y4eOHOH padoThl

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYIs)

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

KonTaktHas paborta npenojasa- CPC
HaumeHnoBaHMe pa3zienoB, TeM U CoJIepKaHUEe Ma- TeJIs ¢ 00yJaroUMMHUCS
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKue TOpHBIE
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Pa3nea 1 Iln¢dposbie ycTpoiicTBa

Tema 1.1 KomOuHAMOHHBIE JIOTHYECKHE YCT-
poiicTBa

@yHKIMH B anredpe JOruKU. 3aKOHbI U aKCHOMBI
OyneBoil anreOpsl.

Munnmusanus 0yneBbix GyHkunid. CHHTE3 KOM-
OMHAIIMOHHBIX CXEM.

0,5 -

[udparop, nemudparop. MynbTurmiekcop, jae-
MYJIBTUILIEKCOP.

bazucer OyneBsix pynkmuii. CiocoObl mpecTaB-
JeHus OyneBbIX (QyHKIHH.

KommapaTtop, MaxOpHUTapHBIM 3JIEMEHT.

ITorycymmaTop, cymmarop.




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-

JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)

CPC

Pacuér npeoOpazoBaress KOgoB*.
[TpoexTrpoBanue npeodpazoBaTess KOJ0B*.

R 0,5 -

0,5

HccnenoBanne KOMOMHAITMOHHBIX YCTPOMCTB™.

Tema 1.2 ITociienoBaTe/IbHOCTHBIE JIOTHYECKHE
ycTpoicTBa

ACUHXpOHHBIN, CUHXPOHHBIN RS-Tpurrep. [Byx-
TakTHBIM RS-Tpurrep.

D-tpurrep, T-tpurrep, E-tpurrep, S-tpurrep. JK-
TPUITEP.
Peructpel xpanenus. Peructpsl cisura.

ACHUHXPOHHBIN ABOUYHBIA CYMMUPYIOIIUN CUET-
YUK.

0,5 - -

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

UccnenoBanue Tpurrepos.
VccrnenoBaHue perucTpos.

[TpoexTupoBanue cuérunka™.
Pacuér cuérunka ¢ momomnipto kapt Kapao™.

7,5

CamoocranaBiuBatouuiicst cuétuuk. Pesepcus-
HBII CUETYHK.

Brprunrarommii cC4€TUHK.

S-tpurrep, E-tpurrep.

12

Tema 1.3 3anomuHalmmue ycTpoiicraa
[TocTosiHHBIE 3alIOMUHAIOIINE YCTPOMCTBA.
OnepaTrBHbIE 3aIOMUHAIOLINE YCTPOHCTBA.

Pa3nen 2 AHasioroBble yCTpoiicTBa

Tema 2.1 OnepanuoHHbIEe YCUIUTEIH
OnepanroHHBIN yCUIIUTEND, TApAMETPhI, Ha3Ha-
yeHue, PyHKIMOHAIbHAs CXEMa.

Cxewmsl BrmoueHust OV, QpyHKIIMOHAIbHBIE YCT-
poiictBa Ha OV.

0,5 - -

CxeMmbl ¥ IpuHIMUN paboThl KackaioB OVY.

Tema 2.2 JIuHeiinble npeodpa3oBaTe/id aHAJIO-
rOBbIX CUTHAJIOB Ha OY

Cymmarop. Materpatop. Cxema nuddepenmmpo-
BaHMSI.

HccnenoBaHue aHaIoroBbIX apu(MeTHIECKIX
cxeMm®.




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE 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 2.3 HesimHelinble Mpeodpa3oBaTe/id aHA-
JIOTOBBIX CUTHAJIOB

Jlorapudmupyromnuii mpeoOpazoBarTesb. IKCIO-
HEHIIMAIBHBIN TpeoOpa3oBaTelb.

0,5

YMHOXUTENb EMKOCTH, TUPATOP.

Tema 2.4 AKTHBHBIE dJIeKTPUYeCKHe (PUIbTPBI
Cxembl punbTpoB 1-ro nopsaka.

Cxembl Canena-Kes. [TosocoBoi 1 3arpaxiaro-
Ui GUIBTP 2-TO TOPSJIKA.

HccnenoBanue cxeM 3JIEKTPUUECKUX QUIBTPOB*.

Pacuér ¢punpTpa 1-ro mopsiaka*.

Pacuér 3BenneB 2-ro nopsaka mo cxemam Caie-
Ha-Kes*.

Pacuér 3BeHBEB QUIBTPOB 1O CXeMaM Ha 3-X
KOHJICHCATOpaxX, OMKBaIPATHBIX 3BEHbECB ™.

21

Tema 2.5 Cxembl aHAJI0T0BOI0 Npeodpa3oBa-
HHS CHTHAJIOB

AHaJIOTOBBIE KOMMYTATOPHBI. Y CTPOICTBA BBIOOP-
KH-XpaHEHUs. Y CTpOMCTBA Ha MEPEKIII0YACMBbIX
KOH/ICHCATOPAX.

AHaznorosble KomnapaTopsl. IMIynscHele yCT-
po¥cTBa Ha KOMIIapaTopax.

Monynsatop, AEMOLYIATOP, YABOUTEND, NEIUTEIDb
YaCTOTBHI.

0,5

13

Tema 2.6 Apudpmerndeckue cxembl Ha OY
AHaJI0roBbIN NEPEMHOKUTEIH CUTHAJIOB.

0,5

Jenurens aHaIOrOBBIX CUTHAJIOB.
VIMITyIbCHBIN IEPEMHOKUTEND CUTHAIIOB.
Cxema u3BI€UEHUs KBAIPaTHOTO KOPHS.

16

Pazgen 3 Anasnoro-uugpossie U HHGPO-aHAJIOrOBbIe MPeodpa3oBaTeH

Tema 3.1 LHudpo-ananorosnie npeodpasoBare-
Jn
ITAIT nocnegoBaTeapHOrO TUIIA.

0,5

12

UccnemoBanue [TAIT*.

ITAIT ¢ IIIMM. IHAII Ha nepekoyaeMbIX KOH-
JIEHCATOpax.

[Tapanmnensueie LHAIL LIAIT ¢ cymmupoBanuem
BecoBbIX TOKOB. L{AIl ¢ marpuneit «R-2R». [TAIIT

7




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

KonrtakTHas pabora npemnoaasa- CPC
HanmeHnoBanue pa3zenoB, TEM U coJlepKaHUE Ma- TeJs ¢ 00YJAIOIIUMUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOPHBIE
(npaktu- | 3aHATHS
YeCKue
3aHSTHUS)

C CYMMMPOBAHUEM HAIPSKEHUH.
I"'enepatopsl cursanos Ha [TAIL

Tema 3.2 Anasioro-uudpoBbie nmpeodpazoBare-
Jn 0,5 - - -
ITocnenorarensubie ALIL.

AIII nocnenosarensHoro cuéra. ALl nocneno-
BaTEJIbHOTO MPUOIMKEHUS.

[Tapannensubii AL - - - 16
AIII ¢ 1BOMHBIM UHTETPUPOBAHUEM.
Curma-gensta ALIL

uToro
10 JMCHUIIHHE

6 2 6 157

3aHATHS, OTMEUEHHBIC 3HAKOM «*», peann3yloTcs B hopMe MPaKTHIECKOH MOATOTOBKH.

6 BHeayauTopHasi caMOCTOSATEIbHASI pad0Ta 00YyJIAIOIIHUXCS MO TUCIHUIITTHHE
(MonayJr0)

[Ipy mIaHUPOBAHUM CAMOCTOSITEILHOW Pa0OThl CTYIEHTY PEKOMEHAYETCS PYKOBO-
JICTBOBATHCSI CIICNYIOIIUM PacipeeiCHUEM YaCOB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuina 4):

Tabnuna 4 — PekomenayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIBbHON PadoThI KoanvecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB THCIUIIINHEI 121
IToaroToBKa K 3aHATUSM CEMMHAPCKOrO THUIIA 12
IToaroroska u opopmnenue PI'P 24
Hroro 157

7 OueHoOYHBbIE CPeICTBA /ISl IPOBEJCHUS TEKYIero KOHTPOJIs U
NPOMEKYTOYHOH ATTeCTAUH 00y4aloIIUXCH M0 AUCHUIINHE (MOAYJII0)

q)OHZ[ OICHOYHBIX CpCACTB Jid MPOBCACHHA TCKYUICTO KOHTPOJA YCIIEBACMOCTH H
MPOMEXKYTOUYHOM aTTectauuu npeactasieH B [Ipunoxennn 1.

TToHEI KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIM UHBIX MaTCpUaJiOB, HCO6XO)II/IMI)IX JUJISL
OIICHUBAHUS PE3YNHTATOB OOyUYEHUsS MO AUCIHHUIUIMHE (MOIYNIO), MPAKTHKE XPAaHUTCS Ha Ka-
benpe-pazpaboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYuedHOo-MeTOAMYEcKOEe M HHPOPMALMOHHOE 00ecTedeHne THCIIHTNTHHBI
(MmomxyJis)

8.1 OcHoBHasi IUTEpaTYpa
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4) Kysuenos, B. I1., Mukpoanekrponuka: yued. mocobue / B. I1. Ky3ueros. — Komcomoibek-
Ha-Amype: uzgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype rocyAapCTBEHHBIH TeX-
HU4YecKui yauBepcuteT», 2007. - 84 c.

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

6) JlerocraeB, H.C. MukpocxeMOTeXHHKA. AHAJIOrOBasi MUKPOCXEMOTEXHUKA: y4eOHOE MOCO-
6ue / JlerocraeB H.C., YerBepro K.B. - Tomck: Tomckuii rocygapcTBEHHBIN 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 A0cTyma: 1Mo MomucKe.

7) Ilapamos, A.B. Mukpoanektponuka: ydeoHoe nocooue/ llapanos A.B. - Tomck: ToMckuit
rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIpaBICHU U paanodiaekTponuku, 2007.— 138 c.
Il IPRbooks: AJIEKTPOHHO-OMOINOTEYHAS cucrema. - URL:
http://www.iprbookshop.ru/13948.html (nara obpamenus: 11.05.2022). - Pexum gocryma:
IO TIOJIITHCKE.

8) Hogsuxog, }0.B. Beenenue B mudpoyro cxemorexuuky / Hosukos 10.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). - Pesxum J0CTyMIA: 110 MOITUCKE.

9) I'puropses, b.1. DnementHas 6a3a u ycrpoiicTBa U(POBON TEXHHKH: yueOHOE mocobue/
I'puropseB B.W. - CII6.: Yuusepcurer UTMO, 2012.— 89 c. // IPRbooks: snextponto-
oubnmuoreunas 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: IIpodobpasosanue, 2017.— 528 c// IPRbooks: snek-
TpoHHO-OnOMMoreunas cuctema. - URL: http://www.iprbookshop.ru/64066.html (nara 06-
pamenusi: 11.05.2022). - PexxuMm qoctyna: 1o moJrnucke.

8.2 Jlono/JIHMTeIbHAS JIUTEpPaTypa

11) Jloxoucon, JI. CripaBoyHuK 10 akTUBHBIM (uiibTpam / J[. Jlxoucon, J[x. xoucon, I'. Myp.:
M. Dneproaromuszaar, 1983. — 127 c.

12) Kopuuenko, B.T. Monenu aHanoroBbix u Mu(pOBbIX HYHKIMOHAIBHBIX OJOKOB PaIHOTEX-
HUYECKUX yCTpoicTB B mpoekTtax Multisim: yuyeOHoe nocodue/ Kopuuenko B.T.- Caparos:
Al I1u Op Menua, 2017.— 143 c. // IPRbooks: anekrpornHo-6ubianoreunas cucrema. -URL:
http://www.iprbookshop.ru/74391.html (mata o6pamenus: 11.05.2022). - Pexum mocryma:
IO TIOJTITHCKE.

13) llIumkun, .M. ®yHKunoHansHbie yeTpoiicTBa HU(PPOBHIX cucteM: MoHOorpadus/ [nmkux
I'"U., TonuapoB C.H. - Capos: Poccuiickuii denepanbubiii saepHbiii ieHtp — BHUND O,
2011.— 350 <c. // IPRbooks: »onexktpoHHO-OMOmmoreynas cucrema. - URL:
http://www.iprbookshop.ru/60873.html (mata o6parmenus: 11.05.2022). - Pexum mocryma:
0 TIOJIITHCKE.

8.3 MeToanueckne yKa3aHus Il CTYA€HTOB [0 OCBOECHUIO THCIHIJIMHBI
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14) ®pooB  A.B. CxemorexHuka IHMQPOBBIX YCTpOHCTB: JlabopaTopHbIid NpakTUKyM /
A.B.®ponos. — Komcomonbck-Ha-Amype: PI'BOY BO «KHAT'Y», 2022. — 128 c.

15) Ky3nenos, B. I1l. MukpocxeMOTeXHHKAa aHAJIOrOBBIX YCTPOMCTB: yueO. mocooue / B. II.
Ky3nenoB. — KomcoMmonbck-Ha-Amype: usaarenbctBo ['OYBIIO «KoMcoMonbckuii-Ha-
AMype rocyapcTBEHHbIN TEXHUYECKUI yHUBepcuter», 2007. — 115 c.

16) Kysuemnos, B. I1., Mukpoasiekrponuka: y4ueb. mocooue / B. I1. Ky3uemnos. — Komcomonbck-
Ha-Amype: uzgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype rocyAapCTBEHHBIH TeX-
HUYECKUU yHUBEpcuTeT», 2007. - 84 c.

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

18) UccrienoBanue ONepaliMOHHOTO YCHJIMTEIS: METOAMYECKUE yKa3aHUs K J1abOpaTOpHOH pa-
6ote 1o Kypcy «MHUKpPOCXEeMOTEXHHUKA aHAJIOTOBBIX YCTPOHCTBY» / cocT. A.B. ®@pomos, C.H.
['punrdensa. — Komcomonnck-ua-Amype: @T'BOYBIIO «KHAI'TY», 2012. — 18 c1p.

19) UccrienoBanre aHATIOTOBOM CXEMbI M3BJICUCHHUS KBAPATHOTO KOPHS: METOANYECKUE yKa3a-
HUS K J1abopaTtopHOW paboTe Mo Kypcy «MHKpOCXEMOTEXHUKA aHAIOTOBBIX YCTPOHCTBY /
coct. A.B. ®ponos, C.H. I'pundensa. — Komcomonsck-na-Amype: ®I'BOYBIIO «KuAT'-
TVY»,2012. -9 crp.

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

21) UccnenoBanue nudpo-aHaIOroBOTO 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 TIEPEMHOXHTEIS: METOJMUYCCKHE YKa3aHHs K J1ad0paTOpHOM
pabote mo Kypcy «MHKpPOCXEeMOTEXHHMKAa aHAJIOTOBBIX yCTpoicTB» / cocT. A.B. ®ponos,
C.H. I'pundensa. — Komcomonsck-na-Amype: ®IBOYBIIO «KHAI'TY», 2012. — 12 c1p.

8.4 CoBpeMeHHBIe IPodeccoHaANbHbIE 0a3bl JAHHBIX H HHPOPMAIHOHHBIE
CIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble IPH 0CYHIEeCTBJIECHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

1) IPRBooOkKS: snekTponHas O6ubnuoreynas cucrema: caiit. — Caparos, 2018. — URL:
https://www.iprbookshop.ru (mata obpamenus: 11.05.2022). — Pesxxum goctyma: 1o
TIOJIITHCKE.

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

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

4) RadioRadar: DnektpoHHO - nH(pOpMAMOHHBIH mopTai : caidT. — 2003. — URL:
https://www.radioradar.net (1ara oopamenus: 11.05.2022). — Pexum goctyna: cBo-
OOIHLIIA.

8.5 Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAINMOHHOM ceTn « UHTEP-
HeT», He00XOAMMBIX /ISl OCBOCHUS TUCHHUILIMHBI (MOAYJIs1)

1) KwubGepJlenunka : HayyHas >JIEKTpOHHas OuOimoreka : caidT. — Mocksa, 2012 — URL:
http://cyberleninka.ru (gara obpamienus: 11.05.2022).
2) HamuonanbHas »3yekTpoHHass OuOnuoreka : caiit. — MockBa, 2004 — URL:
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https://rusneb.ru (nata oopamenwus: 11.05.2022).
3) Eamuoe okHO A0CTyIa K MH(GOPMAIMOHHBIM pecypcaM : cait. — Mocksa, 2005. — URL:
http://window.edu.ru (nata oopamenus: 11.05.2022).

8.6 JInneH3noHHOE U CBOOOTHO PACIPOCTPaHsieMoe MPOrpaMMHoOe oDecriedyeHue, uc-
MoJIb3yeMoe MPH OCYIIeCTBJIeHHH 00pPa30BaTe/IbHOTO NpoLecca

o JTMCHMILJINHE

Tabmmua 7 — [lepeyeHp UCTIONB3yeMOTr0 IPOrPaMMHOTO 00ECTIeUSHHSI

HaumenoBanue PexBU3UTHI / yCIIOBUS HCIIOJIB30BAHUS
110

OpenOffice CBOOOTHAS JIMIICH3HSI, YCIIOBUS UCTIOIB30BAHUS 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 YCI0BHUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca perjaMeHTupyeTcs y4eOHbIM IJIAHOM M pac-
[MCaHUEM y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpenonaBaHus) - pycckuid. [l Bcex BUAOB ay-
JUTOPHBIX 3aHATUN aKaJeMUYECKUI Yac YCTaHABIMBAETCS MPOJODKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaJIbHONH 00pa30BaTENbHOW TPAeKTOpPHUU O0ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jeif, OCBOGHHBIX B MPOIIECCE MPEIIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAAaeT 00ydaroIe-
rocsi OT HEOOXOJUMOCTH UX MMOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTebHbIE TEXHOJIOTHH

VY4ebHblil npoliecc NpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TpPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiuoH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTUN UCIIONB3YIOTCA B BUJE LLIUPO-
KOTO IPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBeeHus 3aHatuil. MHdopmamonHsie
o0pa3oBaTeNbHbIE TEXHOJOTHUU PEATU3YIOTCS MYTEM aKTUBU3ALMU CaMOCTOSITENIBHOM pPabOThI
CTYACHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpelie.

9.2 3aHATHSA JEKIIUOHHOT0 TUIIA

JIeKIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ekTop 00s3aH MpeaylnpeaIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHHMKaM, yueOHbIM TOCOOMSIM) OyIeT MPOYUTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosblIMi 00beM MHpopManuu U obecreuynBaTh
Oosee riry0okoe MOHUMaHUE Yy4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcst OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHraia.
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9.3 3aHATHS CEMHHAPCKOI0 THMA

CemuHapCKue 3aHATHS MPEICTABISIOT COOON JECTaTH3AIHIO JEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOJATCS B IEIAX 3aKPETUICHUS Kypca U OXBaTHIBAIOT BCE OCHOBHBIC Pa3/IeIbI.

OcHoBHOW (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SIBISIETCS 00CYX/IeHUEe Hanbosee mpooieM-
HBIX U CIIO)KHBIX BOIPOCOB MO OTACIBHBIM TEMaM, a TaKXkKe pa30op MPUMEPOB U CHTYAIlHi B ay-
JUTOPHBIX YCIOBUSX. B 0053aHHOCTH MpemnoaaBaTesis BXOIAT: OKa3aHUEe METOIUYECKOHN MTOMOIIIN
N KOHCYJIbTUPOBAHUC CTYACHTOB I10 COOTBCTCTBYIOIIIUM TCMAM KYypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHATHIX OIEHUBACTCS 10 CICIYIOIIUM KPUTEPHUSIM:

* OTBETHI Ha BOIIPOCHI, MIPEAIaraeMbIe MPETOaBaTEIIeM;

- y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC IMTPOCKTHBLIX U MHBIX 3aI[aHPII>'I;

* ACCHCTUPOBAHME TPEIIOABATEIIO B IPOBEICHNUN 3aHSATHIA.

OTBeT H0KeH OBITh ApTYMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OK.TIaI[BI N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHL BJIAJACHHUA TCOPCTUUCCKHUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHUH, BXOJUT B HAKOILJICH-
HYIO OILICHKY.

9.4 CamocTosiTesibHAsI padoTa 00y4YaIOIMXCS MO0 TUCHUIIIIHHE (MOYTI0)

CamocTtosaTenbHas paboTa CTYIEHTOB — 3TO MPOILIECC aKTUBHOTO, IIeNIEHANPABICHHOTO
nproOpeTeHNs] CTYIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0€3 HEMOCPEICTBEHHOTO Y4aCTHs Mpernoa-
BaTelsl, XapaKTEpU3YIOIIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJarOMIerocs.

[{enu caMOCTOSTENBHOM pabOTHI:

* CUCTeMaTH3alMs U 3aKPEIJICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne ¥ pacliupeHue TEOPETUIECKIX 3HAaHUM;

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

* Pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUYECKOM MHUIIMATUBBI, CIIOCOOHO-
CTeH K cCaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEA0BATENBCKUX YMEHUM U aKaIEMUYECKMX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISTHCS UHIAUBUIYaIbHO WIM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1eJI1, 00beMa, YPOBHS CIIO)KHOCTH, KOHKPETHOW TEMATUKH.

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

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

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpeIJICHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIeNbHBIE BOIIPOCHI Kypca, MPHUOOPETEHUsI ONPEIETICHHBIX HABBIKOB M MUCIOJIb30BaHUs Mpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToanueckne yKazanus JJIsi 00y4aHOMINXCS M0 OCBOECHH IO U CHUTIIMHBI

[Tpy M3y4eHWH IUCIUIUIMHBI OO0YyYaromIMMCs I1eJIeco00pa3HO BBIMNOIHATH CIEIYIOIINE
PEKOMEHIAINH
1. U3y4eHue yueOHOU AUCIUILTUHBI JOIKHO BECTUCH CHCTEMATHYECKH.
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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 BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTHYECKUM 3aHSTHU-
SIM ¥ UHJJMBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcst TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. VM jke 1aioTcsi HCTOYHHKH (B MEPBYIO OYepe/b BHOBb MU3/JaHHBIC B MEPHOAMYECKON
HayYYHOH JIUTEepaType) It Oosee IeTanbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphl;

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

* CAMOCTOSITENILHO BBIMOJIHATH 33/1aHUS, AHAIOTUYHbIE MTPe/IaraéMbIM Ha 3aHATHAX;

* 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 MPAaKTHUYECKUX 3aHATHH YKOMIIJIEKTOBAaHBI CHEIMAIM3UPOBAHHON Mmebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00ydeHUSs (ITPOEKTOP, 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 PE€KOMEHIAMH 110 oﬁyqeﬂmo JIMII ¢ OTpPAaHUYCHHBIMHA BO3MO’KHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYUYAIOUIUMHUCS, TaK MU B OTACIHHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS AJIS MOJIy4eHUs 00pa3oBaHus 00yJaromuMHU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarornyeckuii cocTaB 3HAKOMUTCS C ICHUXOJIOT0-(PU3NOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCs MHBAIUOB U JIUI[ C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 3/10PO-
Bbs, UHJIMBUyaJbHBIMUA MPOTpaMMaMH peadMIUTaluu WHBaIUAOB (mipu Hanuyuu). [Ipu HeoO-
XOJUMOCTH OCYIIECTBIISICTCS JOMOJHUTENIbHAS MOJACPKKa MPENoAaBaHusl ThIOTOPaMH, MCUXO0-
JIOTaMH, COI[MAIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBUM ¢ MeTOMMYECKUMU peKoMeHaanusMu MuHoOpaayku P® (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 NIOMOILY B YCTAHOBJIEHUU TOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUM C JAPYTUMH CTY/IEH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHUeCKol rpymme. [logdop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIBHOH, C WCIOJB30BAHHUEM CIICIHATBHBIX TEXHUYCCKUX
CPEICTB U MHPOPMAIIHOHHBIX CUCTEM.

OcBoenue nucuumuivabl Juiamu ¢ OB3 ocyliecTBisieTcss ¢ UCIOJb30BaHUEM CPEACTB
o0OydeHus: 00IIero M CrenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHUs). MaTepualbHO-TEXHUYIECKOE 00ECIICUCHHE MPEAyCMaTPUBACT MPUCIIOCOOICHUE Ay TUTO-
puii k Hyxz1am aun ¢ OB3.

®dopma MpoBeJEHUsI aATTECTAIMU ISl CTYJEHTOB-UHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznueckux ocodeHHocreit. s crynentos ¢ OB3 mpenycmaTtpuBaet-
csl TocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUi OICHOYHBIX CPEACTB, 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 (JJIs1 JIUII C HAPYIIEHUSIMH CIIyXa, PEUH, 3pCHHUS);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (IS TUI] C HAPYIICHUSIMU 3PEHHUS).

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

- MIMCBMEHHO Ha OyMare WM HabOpOM OTBETOB Ha KOMIBIOTEpE (TSl TUI] C HAPYIICHUS-
MU CcllyXa, peuH);

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

* YCTHO ([Is1 TUI] C HAPYIICHUSIMU 3PEHHUSI, OTIOPHO-JIBUTATEIHLHOTO allapara).

[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 HM(PPOBBIX YCTPOUCTB

| HarpaBieHue [OrOTOBKH 1 11.03.04 Dnexmponuka u HAHOINEKMPOHUKA :
: HanpaBiieHHOCTS (1po¢)niib) . IIpombiuinienHas 21eKmpoHuKa
. 00pasoBaTeNMBHOA MpOrpaMMBL _ © |
i KBanmmdukanus BbITyCKHHKA | baxanasp 5
' 'on HAyasa MOJrOTOBKH 2019 :
(no yuebromy naawy) i
. dopma 00yueHus | 3a0unan
i TexHosiorust 00y4eHus MpaoUYUOHHAsL
Kypc Cemectp TpynoeMKOoCTb, 3.€.
4 7 5
Bun npomexyTouHOM aTTecTanuu ObecrnieunBaroliee noapasieieHue
OK3amen 119

'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/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

[Ipodeccuonanbubie

[TK-1 Cnocob6eH BbI-
HOJHATH pacyeT u
IPOEKTUPOBAHUE
AIIEKTPOHHBIX TPUOO-
POB, CX€M U yCT-
POWCTB Pa3IMYHOIO
(YHKLNOHAIBHOTO
Ha3HAYEHUS B COOT-
BETCTBUU C TEXHUYE-
CKUM 33/IaHUEM C UC-
H0JIb30BaHUEM
CpEeACTB aBTOMATH3a-
UM IPOEKTUPOBAHUS

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

ITIK-1.2 YMmeeT npoBOAUTH O11e-
HOYHBIC PAaCUEThl XapaKTEPUCTHK
AJIEKTPOHHBIX MPUOOPOB

YMeTb NpOBOAUTH OLICHOYHBIE
pacuéThl XapaKTepUCTUK UHTE-
IPaJbHBIX CXEM AJIEKTPOMEXa-
HUYECKUX CUCTEM C UCIOJIB30-
BaHHMEM CPEJICTB aBTOMATH3a-
[[UU IPOCKTUPOBAHUS

[1K-1.3 Bianeer HaBbIKaMu I101-
TOTOBKU MTPHHIIUITAATHHBIX H
MOHTA)KHBIX JJIEKTPHYCCKUX CXEM

Biranets HaBbIKaMU IIPOEKTUPO-
BAaHMS DIIEKTPUYECKUX CXEM
AJIEKTPOHHBIX YCTPOMCTB HA UH-
TErpajIbHBIX CXEMaX C UCIOJIb-
30BaHUEM CPEICTB aBTOMAaTU3a-
LU TPOCKTUPOBAHUS

Tabmuna 2 — [Mactiopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KonTtpounpyemsie ®opmupyemass | HammenoBanue
pasneJibl (TeMbl) KOMIIeTeHIUs OLICHOYHOI'0 IToka3aTe/n oeHKH
AUCHMITUHBI cpeaAcTBa
Paznensr 1-3 I1K-1.1, JlaGopaTtopHble | ApryMeHTHPOBAaHHOCTh OTBE-
[1K-1.2 paboThI TOB
Paznensr 1-3 [1K-1.2 ITpaktnueckue | [losHOTa M IPAaBUIIBHOCTH BbI-
3a7aHus TTOJTHEHHUS 3aJaHHUs
Paznensr 1-3 I1K-1.1, PI'P [TosnHOTA M TPaBUIIBHOCTH
[1K-1.2, BBITIOJIHEHUS 3aJaHUs
I1K-1.3
Paznensr 1-3 IK-1.1 OK3aMeH [TonHOTa M IPaBUIILHOCTH
OTBETOB Ha BOIIPOCHI, Mpa-
BUJIBHOCTP BBITIOJTHEHUS
NPaKTUYECKHX 3a/1a4

2 MeToanueckne MaTepHAaJibl, ONpee/IA0NHe MPOLeAyPhl OlleHUBAHUS 3HAHWI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA eATeIbHOCTH, XapaKTepHU3yolue npouecc
(¢popMupoBaHKus KOMIIETEHIM I

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATENIHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

winHbI (Tabnuia 3).

Tabmuma 3 — TexHoJIoruYeckas Kapra
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Ixa-
Haumenosanue Cpoknu K
OLI€HOYHOI 0 BBINOJIHE- 14 purepuu
OlleHH- OlleHUBAHUS
cpeiacTBa HHUS
BaHUsl
7 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 33124 B paMKaxX 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 BBIKM MPUMEHEHNs MOJy4CHHDIX SHAHHUH
5 | JTabopatopHas | B TeueHue | 5 Gan- | M YMCHHMEl NpH peireHny mnpodeccuo-
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€HUE HABBIKAMHU 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 Oamta — 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
3HAaHUH TOJBKO 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 MakCUMaJbHO BO3MOXKHOW CYMMBI 0aJlIOB — «HEYIOBJIETBOPUTEIHHOY» (HEHAOC-
TaTOYHBIM YPOBEHB ISl IPOMEKYTOUHOM aTTECTALMU 10 TUCIUILINHE);

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

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «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) ®unbTphI ¢ MHOTOIIETIICBOI 00paTHOM CBsA3bI0. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
10) ®unbTpel Ha 3-X KoHIeHCaTOpax. Cxema, BO3MOKHOCTH, OCOOCHHOCTH.
11) ®dunbTphl Ha OMKBAIPATHBIX 3BeHBsAX. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
12) OnpenenuTh XapaKTepPUCTUKH (PHUIBTPA IO €r0 aMIUTUTYAHO-4aCTOTHON XapaKTePHCTHKE.

Jlabopamopnas paboma 10. Hccnedosanue umnyibCHO20 NEPEMHONCUMENS CUSHATLOB.

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

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

3) IlepeMHOXHUTENb HA MEpPeMEHHON KpyTuzHe. Cxema, MPUHIMIT paboOThl, 0COOEHHOCTH, T0-
IPEUIHOCTH.

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

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

6) IIpumMepbl NpUMEHEHHS TIEPEMHOKHUTENEH U IEIUTENICH /i1 00pabOTKH aHAJIOTOBBIX CUTHA-
JIOB.

Jlabopamopnas paboma 11. Hccnedosanue cxemul uszsneuenuss KEAOpAmMHoO20 KOPH.
1) TlpuHIUm paboOTHI KCCIICAOBAHHOW CXEMBbI, HCTOUYHHMKH TorpentHocTei. [Ipumenenue.
2) Ucnonp3oBaHKMe NpUHIMIA B3aMMOOOPATHBIX MpeoOpa30BaHMid PU MPOSKTHPOBAHHU 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 mpeodpasosarenb. OnpeacicHue, Ha3HAYeHNE, YCIOBHOE rpaduyeckoe
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, IPUHIMIT 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 npeodpazoBaHus HHPOPMALIKH.
3) Xapakrepuctuku AL, arroputM ux pacuéra.
4) AT nocnenosatensHoro cuéra. Cxema. [Ipuniun paboThl, 0COOCHHOCTH.
5) ALII mocnemoBaTensHOro npudmmkenus. Cxema. [IpuHImn paboTel, 0COOCHHOCTH.
6) ALII ¢ aBoitabiM uHTErprpoBanreM. Cxema. [Ipunimn 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 MIEPEMEHHBIX ¢ moMolbio kKapT KapHo. [IpuBenenue nonyden-
HBIX QyHKIUH K TpeOyemomy Oasucy. IIpoekTupoBanue cxemsbl mpeodpasoBarens. TecTupoa-
HHUE CXEMBI.

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

[TocTpoenue Tabnuibl HICTUHHOCTH cY€TunKa. [locTpoeHne TabuIlbl IEPEX0I0B 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 u ®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 ¢ annpokxcumarusimu barrepBopra u UosIesa.

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
¢ XapakTepucTukamu 3oaotapésa, nHBepcHoi YeOriera, Yeonlena, barrepBopra.

3aganue na PI'P

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

2. CripoeKTHpOBaTh aKTHUBHBIN MEKTPHUECKUI QUIBTP CO CIENYIOUUMH XapaKTepUCTH-
KaMU: TUI (UIBTPA; 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 moaenuposa-
HUe paboThl puibTpa. OnpeaenuTh XapaKTEPUCTHKH MOJyYEHHOTO (PHIIBTPA.
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BapuanTsl 3aganuii 115 pacuéra HaXOASATCS B TUYHOM KaOMHETE CTyIeHTA.

3.2 3agaHus 1Jisl IPOMEKYTOYHON aTTecCTAUM

KoHTpo/1bHBIE BONIPOCHI K IK3aMEHY
DneMeHTapHbIe JIOTHUECKUEe (DYHKIMH, YCIOBHBIE Tpaduueckue 0003HAUEHHS HJIEMEHTOB,
BBINOJIHAIOLINX 3JIEMEHTapHbIE JIOTHYecKue (QyHKIHH.
Tabnuibl UICTUHHOCTU M aHAIUTUYECKUE BBIPAKEHHS SJIEMEHTAPHBIX JIOTHYECKUX (DYHKIIUH.
AKCHOMBI U 3aKOHBI QJIT€0PbI JIOTHUKH.
Crioco6b1 MUHUMH3AIMU OYJIEBBIX (YHKIUH.
VYrpoleHue J0ruyeckix BeIpakeHUH ¢ moMolbio 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 YCTPOMCTBO, IPUHIUI pabOThI, yCIOBHOE Ipaduueckoe 0003HauEHHE.
HapammBanue pasmepHocTH aemmdpatopa. Mcnons3zoBanue nemudparopa A peatn3anun
JIOTMYEeCKUX (QYHKIHH.
[Ipeobpa3oBaTeny KOJ0B, Ha3HAYCHUE, CXEMHAasl pean3alys, yclIoBHOe Irpadudeckoe 060-
3HaYEHHUeE.
MynbTHIIIIEKCOP, €0 CXeMa, MPUHIMI padoThI, TAOIUIBI UICTUHHOCTH, CXEMHOE 0003HaYe-
HHUE.
Peanuzanus nornyeckux GpyHKIMI Ha OCHOBE MYJIBTHILIEKCOPA.
JleMynbTUILIEKCOp, MPUHIUN paboThl, CXEMHAs peain3alys, yCJIOBHOE 0003HaUEHHE.
KackagHoe BKIIIOUEHHE MYJIBTHILIEKCOPOB U IEMYIIBTHILIIEKCOPOB.
[TpeoOpa3oBaHue TBOMYHBIX YHCET B JECATUYHbIE U HA000POT. AJITOPUTM CIIOKEHHSI 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», kon JI>koHCOHA : TaOJIUIIBI COOTBETCTBHS, PUHIIUIT IOCTPOCHHUSL.
[TomycymmaTop, npuHIUNI paboThl, Ta0NMLA UCTUHHOCTH, CXEMHasl peasn3alusi, YCIOBHOE
0003HaueHHE.
Cymmarop, NIpUHLIHKIT paboOThI, CXeMa, YCIOBHOE Ipaduueckoe 0003HaUEHHE.
CxemHas peau3aliid MHOTOPa3psAIHOT0 CyMMATOpPa, €ro MPUHIHI paboThl U YCIOBHOE 000-
3Ha4YeHue.
Bpruntanue ¢ moMouip0 cymmaropa.
CxeMmHas peanusanus peBepCUBHOTO CyMMAaTopa.
[{udpoBsie KOMITAPaTOPBI, CXEMHAS PEATH3AIHS, TPUHIIUIT PA0OTHI, YCIOBHOE 0003HAUCHHE.
Kackagnoe BkimtoueHre HU(pPOBBIX KOMIIAPATOPOB.
Tpurreps : noHATHE, KIaccH(UKAIUS, YCIOBHBIE 0003HAYEHUS BXOJIOB H BBIXOJIOB.
AcuHXpoHHBII RS-Tpurrep, npuHIMI padoThl, TaOIUIBI HCTUHHOCTH, CXEMa, YCIOBHOE 000-
3HaYCHHUE.
CunxponHblii RS-Tpurrep, ycTpoicTBO, MPUHIUI pabOThI, BpEMEHHBIE AMAarpaMMBbl, YCJIOB-
Hoe rpaduueckoe 0O03HauEHUE.
JIByxcrynenyarbsiii RS-tpurrep, cxema, npuHIMI pabOThl, BpEMEHHBIE JHAarpaMMBbl, YCIOB-
HO€ 0003HAUCHHE.
D-tpurrep, cxemHas peanuszaius B 6asuce «1-HE», Tabnuia uCTUHHOCTH, BpeMEHHbBIE JHa-
rpaMMbl, CXeMHOe 0003HaUYEeHHUE.
T-tpurrep, cxemnas peanuszanus B 6asuce «M-HE», Tabania HCTUHHOCTH, BpeMEHHbIE AHUa-
rpaMMBbl, YCIIOBHOE rpaduueckoe 0003HaUYEHNE.
E-tpurrep, cxema, mpuHLIUI pabOTHI, YCIOBHOE 0003HAYEHUE.
S-tpurrep, ycTpoicTBO, Ta0INIIa HCTUHHOCTH, Tpaduueckoe 0003HAYCHHE.
JK-Tpurrep, cxema, npuHIUn paboThl, TAOIUIA UICTUHHOCTH, YCIIOBHOE 0003HaYEHHUE.
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Cxemnas peamuzanusi 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 0003HAUEHHE.

Peructp casura ¢ mocienoBaTelbHBIM TPUEMOM HH(GOpPMAIIMH, CXEMHAsI peau3anus Ha 0a3e
RS-tpurrepoB, npuHImn padoTel, CXeMHOE 0003HAUYCHHE.

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

CuéTunKy U JEeTUTEIN YacTOThl : ONpeseeHne, Kiaccu(uKanus, OCHOBHbIE XapaKTepUCTH-
KH.

ACHHXPOHHBIH JIBOMYHBIH CYMMHPYIOIIMI CUYETUMK, cxema cuéryuka Ha ocHoBe JK-
TPUITEPOB, MPUHIMI PabOThI, BPEMEHHBIC AMArpaMMbl, TaOlHWIla WCTHHHOCTH, YCIOBHOE
o0o3HaYeHHe.

ACUHXpOHHBIN BBIYMTAIOIIMN CUYETUMK, CXEMHas peanu3auus Ha ocHoBe D-Tpurrepos,
IPUHIUI paboThl, BpEMEHHBIE AUArpaMMBbl, YCIIOBHOE 0003HaYEHHUE.

BrruuTaromuii caMoOCTaHABIMBAIOIIUICSI ACHHXPOHHBIN CUETYHK, CXeMa, IPUHIIUI PaOOTHI.
PeBepcuBHBIN CUETUHK, CXEMa, IPUHLUI pabOThl, 0003HAUYEHHE.

CUHXpOHHBIN MOCIIEIOBATEIbHBIN CUETINK, CXeMa, IPUHIHI paboThl, YCIOBHOE 0003HaUe-
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, ONpeaesieHre, Kiaccu(uKaus, OCHOBHBIC XapaKTEPUCTUKH.
3anoMMHarolIee yCTpOMCTBO ¢ OTHOMEPHOH aapecalieil, cxema, IpUHIUI PaboThI.
3anmomuHaromiee ycrpoiicteo tuna 2DM, cxema, mpuHIUIT pabOTHI.

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

[13Y, nporpammupyemble IpU U3rOTOBJIEHUH, CXE€MA, IPUHIUI IPOrPaMMUPOBAHHUS, 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 padots! cratnueckoro O3V, nunamuyeckoro O3VY.

[TpuHIMn paboTHI 3aITOMUHAIOIIETO YCTPOMCTBA C IPOU3BOILHON BEIOOPKOH.

Bydepnas namsaTh, Ha3HaUeHUE, CXEMa, IPUHLIUI pabOTHI.

CrekoBas aMsTh, Ha3HAYE€HUE, CXEMa, IIPUHLIUIT PaOOTHI.

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 MPOrpaMMUPYEMOI MaTPUYHOI JIOTUKH.

[TporpamMupyemble BEHTUJIbHBIE MAaTpPUIBl, COCTaB, MPUHLUI pabOThl, KOHQUTyparIHs
[IBM.

[TporpamMupyemble KOMMYTHPYEMble MAaTpHUHbIE OJIOKH, COCTaB, IPUHLUI pabOTHI.
[Tpunuun padots! [TJIMC xoMOMHUPOBAHHON ApXUTEKTYPHI.
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[udpo-ananorossiit mpeoOpa3oBaTeb, Ha3HaUCHUE, TPUHIMI padoThl cxembl LIAII ¢ cym-
MHPOBAaHUEM BECOBBIX TOKOB.

Cxema LAII Ha ocHOBe pesuctuBHON Matpuibl R-2R, mpuHuun paboThl IpeuMylIecTBa,
CXeMHOE 0003HaueHue.

Amnanoro-uugpoBsie mpeoOpa3oBaTelin, Ha3HAYCHUE, OCHOBHBIE XapaKTEePUCTUKH, TPUHILIUIIBI
paboTHI.

[Mpuniun padotsr cxembl AL ¢ mapannensHbIM TpeoOpa3oBaHuEM.

[Tpuntumn padoter AL co cneasmieit cBsA3bIO.

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

[Tpuammn pabotsr AL ¢ TBOHHBIM HHTETPUPOBAHUEM.

Oneparnmonnsnii  ycunutenb (OY), omnpeneneHue, OTIMYHMTEIBHBIE CBOWCTBA, CTPYKTYpa,
CXeMHOE 0003HauYeHHUE, HCIIOIh30BAaHUE OTPUIIATEIILHON 00paTHOM cBsi3u B cxemax ¢ OV.
Huddepennmanbupiii BXogHou kackany OY, HazHaueHHWE, OCOOEHHOCTH, CXEMHas peajau3a-
s, 3 (HEeKT CMEIeHUs HyIIs.

[Ipocreiimumii TpaH3UCTOPHBIN TeHEPaTOp CTAaOMIBHOIO TOKA, T€HEpaTop CTaOWUIBLHOTO TOKa
Ha TOKOBOM 3€pKaJie.

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

OCHOBHbIE TapAMETPBI ONEPALUOHHBIX YCUIUTEIEH.

CxeMbl BKIIIOUEHHS ONEPAMOHHBIX ycHinTeNnel (nuddepeHnnanbHoe, HHBEPTUPYIOIIee U
HEUHBEPTUPYIOIIEE BKIFOUYEHHS), OCOOCHHOCTH COOTHOIICHUN BXOJHBIX M BBIXOJHBIX BEJIU-
YUH B 3THUX CXEMaXx.

YacToTHBIE XapaKTEPUCTUKHU ONEPALUOHHOTO YCUIIUTENS U UX KOPPEKLIUSL.

[TapameTpsl KauecTBa ONEPALMOHHBIX YCHIINTENEH (TOYHOCTHBIE, TUHAMUYECKHE, SKCILTya-
TallMOHHBIE).

OcCHOBHBIE THUIIBI ONIEPALIMOHHBIX YCUIIUTENEH, UX OTIMYUTENbHbIE OCOOEHHOCTH.
OyHKIMOHATIbHBIE YCTPONCTBA Ha OINEPAIMOHHBIX YCHUJIHTENSX (CyMMarop, HHTErparop,
muddepeHIraTop), CXeMbI, TPUHIIAIT PAOOTHI.

Cxembl U mpuHIMN pabOThl JIMHEHHBIX MpeoOpa3oBaTenell CUrHAJIOB (mMpeoOpa3oBaTeb
«TOK-HAIpsDKEHUEe», UCTOYHUKH TOKa, YIPaBJisieMble HalpsKeHUEM, Ipeodpa3oBaTellb OTPU-
[IaTE€JILHOTO COPOTUBIIEHHSI, TOBTOPUTEINb HAMIPSKEHUS).

Bunpet aktuBHBIX puiibTpoB. Cxembl naccuBHbIXx @HY, ®BY u I1®, ux cBoiicTsa.

CxemHas peanu3aiysi akTUBHBIX (PUIBTPOB 1-TO MOpsiKa, UX YAaCTOTHBIE 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. CxemMHble pelieHrs TOBBIIICHUS
nopsijika GuiIbTPOB.

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

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

[TpuMeHeHHEe MeTO/1a IEPEMEHHBIX COCTOSIHUS NP MPOEKTUPOBAHUH AaKTUBHBIX (PUIIBTPOB.
Jlorapudmuueckuii n FIKCIOHEHIIMAIBHBIN MpeoOpa3zoBaTeNn, CXEMbI, IPUHIIMUIT PaOOTHI.
OpnHomnosynepruoiHble NPELU3UOHHBIE BBIIPSIMUTENIN HA ONEPALMOHHBIX YCUIIUTEINAX, IPUH-
UM paboThI, 0COOEHHOCTH CXEMHBIX peaanu3aluil.

Peanuzanus 1ByXnoiaynepHOAHBIX MPELU3NOHHBIX BBIIPSIMUTEICH Ha ONEPALMOHHBIX YCH-
JUTENSAX.

CxeMbl aHAJOrOBBIX KOMMYTATOpoB. lIpuHIMm pa®oThl UM OTIMYUTEIBHBIE OCOOEHHOCTH
CXEM JIEKTPOHHBIX KOMMYTaTOPOB Ha MOJIEBBIX TPAH3UCTOPAX.

Crarnyeckue XapakTepUCTUKH aHAJIOIOBBIX KOMMYTaTOPOB. AHAJIOTOBbIE MYJIBTUILIEKCOPHI,
IPUHLKI PabOTHI, YCIOBHOE rpaguueckoe 0003HaYECHHUE.
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98. lunamMuveckre XapaKTepUCTHKU W JKCIUTyaTallMOHHBIC TMapaMeTphl aHAJOTOBBIX KITIOUEH,
BIIUSTHUE MEXKIYINEKTPOAHbIX EMKocTeil MOII-kimroueit Ha MX XapaKTEPUCTUKHU.

99. VerpolicTBa BEIOOPKU M XpaHEHUs, HA3HAYCHHE, CXeMa, IPUHIIUT PabOThl, OCHOBHEIE XapakK-
TEPUCTHUKH.

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

101. AmanoroBble KOMIIApaTOPbI, OINpPEIEICHUE, AITOPUTM pabOTHI, OCHOBHBIC MapaMeTphl,
CXEeMBbI YIPaBIEHUS YPOBHSMHU BBIXOJHOTO HAIpPSDKEHUS KOMIIapaTopa Ha OMNEepalliOHHBIX
YCUJIMTENSIX C OTPULIATEIbHON 0OpaTHOM CBS3BIO.

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

103. Cxemsbl U NpUHIMTI PaObOTHl UMITYJIBCHBIX YCTPOMCTB HAa OCHOBE aHAJIOTOBOTO KOMMapa-
Topa (IeTeKkTopbl ypoBHs, Tpurrep llIMuTa, >KAymuii My1bTUBHOPATOD).

104. AHanoOroBBI MEPEMHOKUTENIh CUTHAJIOB, HA3HAYCHHE, YCIOBHOE rpaduueckoe 0003Ha-
yenre. CxeMHas peanu3alus U MPUHLIUI paboThl OJHOKBAJAPAHTHOIO MEPEMHOXKHTENS Ha
norapu(pMHUECKUX YCUITHTEISAX.

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

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

110. [punmun pa6otsl ¢dazoBoro, OudaszHOro, TMHEHHOrO AMILTUTYIHOTO JIEMOAYIATOpA H
KBaJPaTUIHOTO JIETEKTOPA.

TunoBble IK3aMeHAIMOHHBIE 3aJaY1
1. Paccuurtare npeoOpa3zoBaTenb KOJOB IO 33JaHHON TaOiMile HICTUHHOCTH U 3a/laHHOM Oa3u-
ce.
Ynupoctuts OyneBy (PyHKIHIO C TOMOILBIO 3aKOHOB M aKCHOM aJIreOphl JTIOTUKH.
[TpuBectu goruueckyro QyHKIHIO K TpedyeMoMy Oas3ucy.
Ynpoctuts OyneBy (GyHKIHMIO ¢ TOMOIIBIO KapThl KapHo.
PaccuuraTh CUéTUMK 110 3aJaHHON TaOJIHIlE HCTUHHOCTH.
CripoeTKupoBaTh CXeMy JeUTENs YaCTOThI C 3a/laHHBIM KO3 (DUITUEHTOM JIeNIeHHSL.
CnpoektupoBath mpeoOpa3zoBaTenb KOJ0B Ha mudparope u nemmdparope.
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 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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qaromuxcs"
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