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1 OOume mooKeHus

Pabouas mporpamma aucuuIUIMHBL «MHKPOCXEMOTEXHHUKA aHAJOTOBBIX W HH(POBBIX
YCTPOMCTB» COCTaBJI€HA B COOTBETCTBHHM C TpeOOBaHUAMHU (e[epaibHOr0 TOCyJapCTBEHHOTO
00pa30BaTeNLHOTO CTAaHAAPTA, YTBEPKICHHOTO MpUKa3oM MUHKCTEpCTBA 00pa30BaHUs U HAYKH
Poccutickoit @eneparuu Ne 72 ot 05.02.2018, u ocHOBHOM NpodecCHOHAIBHONW 00pa30BaTeb-
HOW IporpaMMbl MOATroTOBKH «bopToBOe 000pyI0BaHUE JIETATENbHBIX ANIapaToBy» IO HAIlpaB-
nenuto 24.03.02 Cucremsl yrpaBlieHHsI IBH)KCHUEM W HABUTAITHS.

[IpakTuyeckas TOATOTOBKA peaJM3yeTcsi HAa OCHOBE. MPO(ECCHOHAIBHOIO CTaHAapTa
25.036 «CIIEHUAJIUCT 110 SJIEKTPOHUKE BOPTOBbBIX KOMIUIEKCOB YIIPABIJIE-
HUS». O6ob6mennas Tpynosas ¢pynkius B - Coznanue 3JIeKTPOHHBIX CPEICTB U AIIEKTPOHHBIX
cucrem bKY. T® 3.2.1 - IIpoBenenue ucciaeOBaHU IEKTPOHHBIX CPEJICTB M AJIEKTPOHHBIX
cucteM BKY. T® 3.2.2 - [IpoekTrpoBaHUE IEKTPOHHBIX CPEIACTB U IEKTPOHHBIX cucteM BKY
Y OCYIIECTBIICHHE KOHTPOJIS HaJl MX u3rotopieHueM. Tpebyemsbie 3Hanust — H3-7 AnanoroBas u
mudpoBas cxemorexHuka. TpeOyembie ymenusi — HY-6 BbISBIATh NpUUMHBI HEUCTIPABHOCTEH U
OTKa30B B paboTe 000py0BaHUS.

3anayn [Tonydyenue 3HaHUN MO0 MAaTEMaTUYECKUM OCHOBAM M CXEMOTEXHUYECKUM Me-
ANCHHIIINHEI TOJaM IPOEKTUPOBAHUS LU(QPOBBIX YCTPOMCTB, aHAJIOIOBBIX YCTPOMCTB Ha
OCHOBE OIIEPALIMOHHBIX YCWJINTENEH; NOJy4YEHUE 3HAHUN 10 NPUHLUIY AEH-
CTBHSI YCTPOMCTB LU(PO-aHATIOrOBOTO M aHAIOTO-IH(POBOTO Tpeodpas3oBa-
HUSl CHUTHAJIOB; NPUOOPETEHHE IPAKTHUYECKUX HABBIKOB IPOEKTUPOBAHUS
IU(PPOBBIX JOTMYECKUX CXEM; MPUOOpPETeHNE MPAKTUIECKUX HABBIKOB MPOCK-
TUPOBAHMsI aHAJIOTOBBIX CXeM Ha 0a3e ONepalMOHHBIX yCHIIUTENEH; nprodpe-
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.

pasnensl / Tembl [TpunHIMIIBI PaOOTHI M MPOSKTUPOBAHUS aHATIOTOBBIX YCTPOMCTB Ha Olepalu-
AACTIUTITAHBL OHHBIX YCHIIUTEIAX.

CxeMHBIEC peald3alyy ¥ MPUHLIUIB padoThl MU(PPO-aHATIOTOBBIX U aHAJIOro-
1M (POBBIX MTpeoOdpa3oBaTesei.

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

HpOHGCC N3YUCHUA IOUCHHUIIIIMHBL «MI/IKPOCXGMOTGXHHK& AdHAJIOT'OBBIX H HHq)pOBBIX

YCTPOMCTBY HampaBieH Ha (JOPMUPOBAHKE CIEAYIOMINX KOMIeTeHInH B cooTBeTcTBUU ¢ PI'OC
BO u ocHOBHO# 00pa3oBaTebHON MTporpaMMoit (Tadmuma 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I U UHAUKATOPBI UX JOCTUKCHUS

Koa no ®1'0C WNHauKaTophl TOCTUKEHUS [Inanupyemsle pe3ysbTaTsl
00y4YeHHs MO0 TUCLUTUIMHE

[Ipodeccuonanpubie

[TK-1 Cnocoben [1K-1.1 3naer cpeacTBa MOJCIMPOBAHUS U 3HaTh MPUHIMIBI PabOTHI,

y4acTBOBATh B pa- = MaKETUPOBAHHUs JUIS IPOBEACHUS UCCIIEN0-  IPOECKTUPOBAHMS, MOJEIH-
0oTax o pacyeTy | BaHUM 3JIEKTPOHHBIX CPEJICTB U IJIEKTPOH- pOBaHUS M MAKETUPOBAHUS
U IIPOEKTUPOBA- HBIX CHUCTEM OOPTOBBIX KOMIUIEKCOB YIIPaB-  THUIOBBIX 3BEHbEB aHAJIOTO-
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Koa mo ®1'0C Nuaukatopbl JOCTHKEHUS [Inanupyembie pe3yabTaThl
00ydeHUs IO TUCITUTIIINHE

HUIO U3JENNA U JICHUS BBIX M IUPPOBBIX 3JIEK-
€ro COCTaBHBIX TPOHHBIX CpPEACTB M JJIEK-
4acTe B COOTBET- TpoHHBbIX cucteM BKY c wuc-
CTBUU C TEXHUYE- [I0JIb30BAHUEM CpEICTB aB-
CKHM 3aJIJaHUEM C TOMAaTH3alU1 NPOECKTUPOBA-
HCII0JIb30BaHUEM HUs
CPEICTB aBTOMa-
TU3ALHU IPOEKTU- YMeTp paccuumThIBaTh  OC-
pOBaHUs HOBHBIE IIapaMeTpbl M Xa-
PaKTEPUCTUKH IJIEKTPOHHBIX
[1K-1.2 YMmeeT npoBOIUTH pacyeThl OCHOB-  YCTPOMCTB Ha OCHOBE 0a3o-
HBIX [1apaMETPOB U XapaKTEPUCTHK U3/  BbIX (DYHKIMOHAIBHBIX MO-
U €ro COCTaBHBIX YaCTEH C UCIIOJIb30BAHUEM  JyJIed JIEKTPOHHBIX
CPEICTB aBTOMAaTU3aLUN IPOEKTUPOBAHHUS CPEICTB U  DJIEKTPOHHBIX

cucteM BKY ¢ ucnonn3osa-
HHUEM CpPEJICTB aBTOMAaTH3a-
WU IPOEKTUPOBAHUS

Brnaners HaBbikamMu pacuéra
U TPOCKTUPOBAHMUS OCHOB-
HBIX (YHKIHOHAIBHBIX MO-
yJnen 3JIEKTPOHHBIX
CPEACTB M  DJIEKTPOHHBIX
cucreM BKY c¢ mcrons3oBa-
HHUEM CpEJICTB aBTOMAaTH3a-
UM IPOCKTUPOBAHUS

I[1K-1.3 Bnameer HaBbIKAMH BBIIOIHEHUS
paboT 1o pacyeTy U MPOCKTHPOBAHUIO H3]IC-
JIUS U €r0 COCTAaBHBIX 4acTel

3 MecTo IMCHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMMbl

Juciumiraa « MUKpOCXEMOTEXHUKA aHAJIOTOBBIX U LHU(POBBIX YCTPOHCTBY» HU3ydaeTcs
Ha 3 Kypce B 5 cemecTpe.

JuciuminHa BXOIUT B cocTaB Onoka 1 «/lucuuniauHbl (MOLYIH)» U OTHOCHUTCS K
qyacTu, GOpMUPYEMON ydaCTHUKaMU 00pa30BaTeIbHbIX OTHOILICHUIA.

Jlig OCBOEHMSI AUCLUILIMHBI HEOOXOIUMBI 3HAHMSI, YMEHUS, HaBbIKU, CPOPMUPOBAHHBIE
B IpOIIeCcCe U3YUECHUs AUCLUIUIMH / TPAKTUK: HET.

3HaHUS, YMEHUS U HaBBIKM, C(HOOPMHUPOBAHHBIE MPU U3YYEHUU JAUCLUIUIMHBI
«MUKpPOCXEMOTEXHUKA aHAJIOIOBBIX U HU(PPOBBIX YCTPOHCTB», OYyIyT BOCTPEOOBAHBI MPU U3Y-
YEHHH TOCIEAYIOIUX TUCHUIIINH. HaBuranmoHHble CUCTEMBI JIETAaTENIBHBIX anmnaparos; Moze-
JUPOBAHUE DIIEKTPOHHBIX cXeM; VICTOYHMKM BTOPUYHOTrO 3JIEKTPONUTaHMs; AHAJIU3 U CHUHTE3
ABTOMAaTU3UPOBAHHBIX cUCTeM; IIpon3BOACTBEHHAs ITpaKTHKa; U IIpu noaroroske BKP.

JucuumumHa «MHUKPOCXEMOTEXHHKA aHAJOTOBBIX M HHU(POBBIX YCTPOHUCTBY» YACTHYHO
peanusyetrcs B ¢opMe NMpakTUYecKod MoAroTroBku. [IpakThyeckass MOATOTOBKAa OpraHU3yeTCs
IyTeM MPOBEICHUS / BHIOJHEHUS: MPAKTUUECKUX 3aHATHH, 1a00paTOPHBIX paboT, BHIIOIHEHUS
PI'P.

JuctumuimHa «MHKpPOCXEMOTEXHUKA aHAJIOTOBBIX M IU(POBBIX YCTPOWCTB» B PaMKax
BOCIIUTATEIbHON pabOThl HampaBieHa Ha (OPMHUPOBAHHE Y OOYYAIOLIUXCS YMEHHUS CaMOCTOs-
TEJIbHO MBICTIUTh, Ha Pa3BUTHE MPOPECCHOHATBHBIX YMEHHH, BOCIUTAHUE YyBCTBA OTBETCTBEH-
HOCTH 3a BBIIIOJTHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3a/IJaHUI.

4




4 O0beM IMCUMILTHHBI (MOAYJISI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4aommuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy

00yYarIuXCcs

OO01mmas TpyI0eMKOCTh (00beM) NUCIUTUTHHBI cocTaBisieT 5 3.e., 180 akax. gac.
Pacnipenenenue 00bemMa AUCHHUILIMHBL (MOIYJIsI) TIO BHIAM y4eOHBIX 3aHSATHUI MPEICTaB-

JIEHO B Tabymmue 2.

Tabmuua 2 — O6beM IUCHUILTUHBI (MOJYJIS) TTO0 BUJIAM YUEOHBIX 3aHSATHI

O0BbeM TUCHUIIINHBI

Bcero akagemu-
YeCKUX 4aCcoB

OO0miast TpyA0€MKOCTh TUCIUILIUHBI

180

KonrakTHas aynuropHasi pa6oTta o0y4aommxcs ¢ npemnojgaBaresieM (1o
BH/JaM Y4eOHBIX 3aHATHII), BCEro

81

B toMm uucie:

3aHATHA JIeKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHSTHSL, IIPENy-
CMaTpHBaroIlKe PEUMYIIECTBEHHYIO Nepeauy ydeOHoH HHPpOpMaLuy 1e-
JarOrMYeCKUMHU paOOTHUKAMM )

32

3aHATHSA CEMHHAPCKOTO THINA (CEMHUHAPHI, TPAKTHYCCKHUE 3aHSATHUS, ITPAK-
TUKYMBI, JTJA0OpaTOPHBIC PaOOTHI, KOJUIOKBUYMBI 1 HHBIC aHAJIOTUIHBIC 3a-
HSATHS)

B TOM 4YHCJIC B (DOpPME MTPAKTUICCKON TTOITOTOBKH

48

48

CamocrosiTesibHast padoTa 00y4aIIUXCcsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIUBUAYATbHYIO pa00Ty 00y4ato-
HIMXCS C MPEernoiaBaTesiMu (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN);
B3aMMOJICHCTBHE B AJICKTPOHHOUW MH()OPMALIMOHHO-00pa30BaTeIILHOM cpeie
BYy3a

65

[TpomexyTouHas aTTecTanus 00yJarmuxcs — JK3aMeH

35

5 CopepxaHue IMCUMILIMHBI (MOAYJI51), CTPYKTYPHPOBaHHOE 110 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEJCHHOI0 HA HUX KOJINYeCTBA aKaJeMUYeCKHX

4YacoB U BHJI0B yueOHOH padoThl

Tabmuma 3 — CTpykTypa U coJiep>KaHue TUCIUILTAHBI (MOTYJIs)

Bunel yueGHOI paboThl, BKIItOUYasi camMo-
CTOSITENIbHYIO PabOTy 00yUaIOLIMXCS U TPY-
JIOEMKOCTb (B yacax)
KonTtakTHas pabora npenoaasa- CPC
HaumeHnoBanue pa3enoB, TeM U COJEpKaHUE Ma- TeJIs ¢ 00y4arOUIMMHUCS
Tepuala Jlekuuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(mpakTH- | 3aHATHA
YecKue
3aHSATHUSA)

Pasznen 1 lludpossbie ycTpoiicTBa




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 1.1 KoMOMHALIMOHHBIE JIOTUYECKHE YCT-
poiicTBa

OyHKIMH B anredpe JOruKU. 3aKOHBI U aKCHOMBI
OyneBoii anreOpsl.

Munumuzanus 0yneBbix GyHKINH. CHHTE3 KOM-
OMHAIIMOHHBIX CXEM.

[Mudpatop, nemudparop. MynbTHILIIEKCOD, Ae-

MYJIBTHILIEKCOP.

basucel 6yneBbix Qpynkuuii. CriocoOsI peicTaB-
JeHus OyJeBbIX (QyHKIHH.

Komnaparop, MaKOpUTapHBINA JIEMEHT.
ITonycymmarop, cymmarop.

Pacuér npeoOpazoBaress KogoB*.
[IpoexTupoBanue npeodpazoBaTesi KOAOB™.

HccnenoBaHue JTOrHYECKUX 3JIEMEHTOB™.
HccnenoBanre KOMOMHAIIMOHHBIX YCTPOHCTB™.

10

Tema 1.2 ITocnenoBaTe/IbHOCTHBIE JIOTHYECKHE
ycTpoiicTBa

ACUHXpOHHBIN, CUHXpOHHBIN RS-Tpurrep. [Byx-
TakTHbIN RS-Tpurrep.

D-tpurrep, T-tpurrep, E-tpurrep, S-tpurrep. JK-
TPUITED.

Peructpel xpanenus. Peructpsl caura.
ACHHXPOHHBIN ABOUYHBI CYMMUPYIOIINN CUET-
YHK.

CuHre3 cu€TunKa ¢ IpOU3BOIbHBIM KO PUIIUEH-
TOM CU€TA.

HccnenoBanue TpUrrepoB™.
VccnenoBanue peructpop™.

[TpoexTupoBanue cyéTunka™.
Pacuér cuérunka ¢ nomonipio kapt Kapno™.

CamoocTraHaBnuBaronuiics cu€ruuk. PeBepcus-
HBIA CUETUYNK.

Brerauraromui c4éTumK.

S-tpurrep, E-tpurrep.

11

Tema 1.3 3anomuHalomue ycrpoicraa
[TocTosiHHBIE 3aITIOMUHAIOIINE YCTPOUCTRA.
OnepaTuBHbIE 3aI0MUHAIOIINE YCTPONCTBA.

Paznen 2 AHasioroBble yCTpoiicTBa




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 2.1 OnepaunoHHblIe YCHIUTEH
OnepaloHHBIN yCUIIUTEND, TapaMETPbl, Ha3Ha-
yeHue, PyHKIMOHAIbHAS CXEMa.

Cxewmsl BrmoueHust OV, GpyHKIIMOHAIBHBIE yCT-
poiictBa Ha OY.

CxeMbl 1 npuHLUI paboTHI KackaoB OY.

HccnenoBanue OIICPAIMOHHOI'O YCI/IJ'II/ITGJ'IH*.

Tema 2.2 JIuneiinble npeodpa3oBaTei aHAJIO-
rOBbIX CUTHAJIOB Ha OY

Cymmatop. MaTterparop. Cxema nuddepenmpo-
BaHUSI.

HccnenoBanue aHAIOTOBBIX apU(PMETHIECKUX
cxem”™,

Tema 2.3 HesimHelinble mpeodpa3oBaTe/id aHA-
JIOTOBBIX CUTHAJIOB

Jlorapudmupyromuii mpeodpazoBareib. IKCIO-
HEHIUAJLHBIN TPeoOpa3oBaTeb.

HccnenoBanue JIOFapH(bMHqCCKOFO yCI/IJ'II/ITCJ'IH*.

YMHOXKUTEND EMKOCTH, THPATOP.

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

Cxewmsbl Canena-Kes. [TonocoBoii u 3arpaxnato-
i GUIBTP 2-TO MOPSJIKA.

HccnenoBanue cxeM 3J€KTPUUECKUX (QUIBTPOB™.

Pacuér punprpa 1-ro mopsiaka™.

Pacuér 3BeHbeB 2-T0 nopsaka no cxemam Casuie-
Ha-Kes™.

Pacuét 3BeHbeB (PUIBTPOB MO cXxeMaM Ha 3-xX
KOHJIEHCATOpax, OMKBaJIPaTHBIX 3BEHHEB™.

14

Tema 2.5 Cxembl aHAI0r0BOr0 Npeodpa3oBa-
HHS CUTHAJIOB

AHaJIOroBbIE KOMMYTATOpPHI. Y cTpoiicTBa BBIOOP-
KU-XpaHEHUs. Y CTPOMCTBA Ha EPEKITFOYAEMBIX
KOH/JIEHCATOPaX.

AHazorosble KomrnapaTopsl. UMIynbcHbIE yCT-
poiicTBa HAa KOMIapaTopax.

MopnynsTop, AEMOIYIATOpP, YABOUTENb, IEIUTEIb
4acTOTHI.

Tema 2.6 Apupmernyeckue cxembl Ha OY
AHaJI0roBbIN IEPEMHOKUTEb CUTHAJIOB.
JlenuTenp aHATOTOBBIX CUTHAJIOB.




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

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHS
YyecKue
3aHSTHUS)
HccnenoBaHre UMIYJIbCHOTO TEPEMHOXKHUTENSA
CUTHAJIOB™. 2
HccnenoBaHue cXxeMbl U3BJICUEHUS KBAIPaTHOTO i i )
KOPHSI™.
Cxema u3BieueHMsI KBaIJpaTHOrO KOPHS. - - - 2

Paznen 3 Anasnoro-ungpossie u HHGpPo-aHAJIOroBbIe MPeodpa3oBaTe

Tema 3.1 LHudpo-ananorosnie npeodpa3oBare-
Jn

LAII nocnegoBarensHoro tuna. L{AII ¢ WM.
LIAII Ha nepekirouaeMbIX KOHACHCATOPaX. 4 - - -
[Tapamnensubie LIAIL LIAII ¢ cymmupoBanuem
BecoBbIX TOKOB. LIAIl ¢ marpuneit «R-2R». IAII
C CYMMHUPOBAaHHUEM HANPSHKEHUH.

Uccnenosanue LIAIT*. - - 2 -

['eneparopsl curnanos Ha [{ATI. - - - 4

Tema 3.2 Anasioro-uudpoBbie nmpeodpazoBare-
Jn

[Tocnenosarensubie ALIL. ALIII mocimenoBarenn-
Horo cuéra. ALIIl nocnenoBarenbHOro nmpuoIu-
JKEHUS.

[Tapamnensubiii AL

AIII ¢ 1BOMHBIM HHTEIPUPOBAHUEM.
Curma-gensta ALIL

Uccnenoanue AILIT*. - - 2 -

UToro
10 IMCHUILINHE

32 16 32 64

3aH5[TI/I${, OTMCUYCHHBIC 3HAKOM ((*», pPCaIn3yroTCA B Q)opMe HpaKTquCKOﬁ INOATOTOBKH.

6 BHeayauTopHasi caMOCTOSITeJIbHASI pa60Ta 00y4aIOIIUXCS MO JUCHUIITHHE
(MmonyJi0)

[Ipn mnnaHUpOBaHMM CaMOCTOATENBHON pabOThl CTYINEHTY PEKOMEHAYETCS PYKOBO-
JICTBOBATbHCS CIAEAYIOIIMM paclpeieIeHUEM YacoB Ha CaMOCTOSTENIbHYIO paboTy (Tabnuna 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHOH PadoThl KoJsnyecTBo yacos
M3ydeHne TeopeTH4eCKUX pa3iesioB THCIUIIINHBI 19
IToaroToBKa K 3aHATUSM CEMMHAPCKOTO THUIIA 16
[Toaroroska u opopmnenue PI'P 29
Hroro 64




7 OueHoYHBbIE CPEACTBA JI51 MPOBEAEHHUS TEKYIero KOHTPOJIsl U
NMPOMEKYTOYHOM aTTecTAlluU 00y4AIIHUXCH M0 TUCUHUIINHE (MOIYJII0)

(DOHI[ OICHOYHBIX CPCIACTB MJIA IMPOBCACHHA TCKYILICIO KOHTPOJA YCIIEBACMOCTH M

IIPOMEKYTOUYHO aTTecTauuu npeacrasieH B [Ipunoxenun 1.

IlonHBIN KOMILIEKT KOHTPOJIbHBIX 3aI[aHI/If/i HJIM UHBIX MaTCpHUalioB, HCO6XOI[I/IMI>IX JJIs

OIICHUBAHUS PE3YJIHTATOB OOYUYEHUS IO AUCIHIUIMHE (MOIYIIO), MPAKTHKE XPAHUTCS HA Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

1)
2)

3)

4)

5)

6)

7)

8)

9)

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE 00ecnedeHne JUCIIUIMHBI
(MmomxyJin)

8.1 OcHoBHas JquTEpaTYpa
®ponoB  A.B. CxemorexHuka HHQPPOBBIX YCTPOWCTB: JlabopaTopHBI NpPAKTUKYM /
A.B.®ponos. — Komcomonsck-Ha-Amype: PI'bOY BO «KHATI'Y», 2022. — 128 c.
Jlaunn, B. W. Dnekrponuka / B. U. Jlauun, H. C. CaBénoB. — PoctoB-Ha-/{ony: deHuUKC,
2008. — 306 c.
Kysznenos, B. II. MukpocxeMOTeXHHKa aHAJIOTOBBIX YCTPOHCTB: yueO. mocobue / B. IL
KysnemnoB. — Komcomonbck-Ha-Amype: uzparenbctBo ['OYBIIO «Komcomomnbckuii-Ha-
AMype rocy1apCcTBEHHbIA TEXHUYECKUN yHUBepcuTeT», 2007. — 115 c.
Kysnenos, B. I1., Mukpoasnektponuka: yue0. mocodue / B. I1. Ky3nernos. — Komcomoibck-
Ha-Amype: usgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype roCyAapCTBEHHBIA TeEX-
HUYecKuil ynusepcurer», 2007. - 84 c.
®ponos, A.B. Pacuér aktuBHbIX (GuiIbTpoB: yuel. mocodue / A.B. @ponos, B.B. Jlanosen-
ko, B.A. Yekanos, C.B. Pynpko. — Komcomonbck-Ha-Amype: uzaarensctBo ['OYBIIO
«Komcomonbckuii-Ha-AMype TOCYAapCTBEHHBIM TEeXHUYECKUW yHUBepcuTeT», 2011. —
131c.
Jlerocraes, H.C. MukpocxemMoTexHuKa. AHaJIOroBasi MUKPOCXEMOTEXHHUKa: y4yeOHOe 10Co-
oue / Jlerocraes H.C., UetBepros K.B. - Tomck: ToMckuii rocyapcTBEHHBIN YHUBEPCUTET
CHCTEM YIpaBJIeHHs W paanodnektponuku, 2014.— 238 c¢. // IPRboOKS: smexTpoHHO-
oubnmuoreunas cucrema. — URL: http://www.iprbookshop.ru/72130.html (zara oOparenus:
11.05.2022). - Pexxum 10CTyMA: MO HOAIHUCKE.
[[Tapamos, A.B. MukpoanekTponnka: yueonoe nocooue/ [llapamos A.B. - Tomck: Tomckuit
rOCyJapCTBEHHbIN YHUBEPCUTET CUCTEM YIPABICHHs U panno3iekTponuku, 2007.— 138 c.
Il IPRbooks: 3JIEKTPOHHO-ONOIMOTEYHAS cucTema. - URL:
http://www.iprbookshop.ru/13948.html (mara obpamenus: 11.05.2022). - Pexum gocryma:
IO MOATHCKE.
Hosukos, }0.B. Beenenue B uudposyro cxemorexuuky / Hosukos 10.B. - M.: UnTepHeT-
VYuusepcuter Uupopmarmonnsix Texunonoruii, 2016.— 392 c. // IPRbo0OKS: snextpoHHO-
oubmuorteunas cucrema. - URL: http://www.iprbookshop.ru/52187.html (zata obpamienus:
11.05.2022). - Pesxum A0CTyMa: 1Mo MOIMTUCKE.
I'puropres, b.1. DnemenTHas 0a3za u ycTpoicTBa IM(PPOBON TEXHUKHU: yueOHOe mocobue/
['puropseB B.U. - CII6.: Yuusepcurer UTMO, 2012.— 89 c. // IPRbooks: snextponHo-
oubmuoreunas cucrema. -URL: http://www.iprbookshop.ru/65394.ntml (mata oOpareHwus:
11.05.2022). - Pesxum g0CTyIa: MO MOAIMUCKE.

10) Bosmouu, I'.M. CxeMOTeXHHMKa aHAJIOTOBBIX W aHAJOTO-IU(PPOBBIX 3JICKTPOHHBIX YCT-

poticte/ Bonosuu I'.1. - Caparos: Ilpodobpa3zosanue, 2017.— 528 c// IPRbooks: smek-
TpoHHO-OMOMMoreunas cucrema. - URL: http://www.iprbookshop.ru/64066.html (nara o6-
pamenus: 11.05.2022). - PexxuMm goctyna: mo moImucKe.

8.2 JlomotHUTEIBLHAS IUTEPATYypa

11) Jlrxoucon, JI. CipaBoyHMK 110 akTHBHBIM (uuibTpam / JI. Jlxxoncon, k. Jxoucon, I'. Myp.:
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M. Dneproaromuszaat, 1983. — 127 c.

12) Kopuuenko, B.T. Mogenan aHamoroBeix U nu(poBhIX (YHKIIHOHAIBHBIX OJOKOB PaIHOTEX-
HUYECKUX YCTPOMCTB B mpoekrax Multisim: ygyeOnoe nocodue/ Kopuuenko B.T.- Caparos:
Aii ITu Op Menma, 2017.— 143 c. // IPRbooks: anekTponHo-6mbanoTeunas cucrema. -URL:
http://www.iprbookshop.ru/74391.html (nara obpamenus: 11.05.2022). - Pexxum gocryma:
IO TIOJTITHCKE.

13) lIumkun, .M. ®yHKunoHaneHbie ycTpoiicTBa U(POBBIX cucteM: MoHOorpadus/ [lumkux
I''1., I'onuapo C.H. - Capos: Poccuiickuii denepanbupiii siaepubiii nentp — BHUND O,
2011.— 350 <c¢. // IPRbooks: oamekTpoHHO-OMOMMoTeyHas cucrema. - URL:
http://www.iprbookshop.ru/60873.html (mata o6paruenus: 11.05.2022). - Pexum mocryma:
0 TIOJIITHCKE.

8.3 MeToanyeckue yKa3aHus AJs CTYA€HTOB 110 0CBOEHHIO THCIUIIMHbI

14) ®ponoB A.B. Cxemorexuumka mH(POBBIX yCTpoiicTB: JlabopaTOpHBIA MPAKTHKYM /
A.B.®ponos. — Komcomonsck-Ha-Amype: PI'bOY BO «KHATI'Y», 2022. — 128 c.

15) Ky3uenos, B. II. MukpocxeMOTeXHHKa aHAJOrOBBIX YCTPOMCTB: ydeb. mocodme / B. II.
Ky3nemnoB. — Komcomonbck-Ha-Amype: wmzparenbctBo ['OYBIIO «Komcomomnbckuii-Ha-
AMype rocy1apCcTBEHHbI TEXHUYECKUN yHUBepcuTeT», 2007. — 115 c.

16) Kyznemnog, B. I1., Mukpoanektponuka: yued. mocobdue / B. I1. Ky3nenos. — Komcomomnbck-
Ha-Amype: usgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype roCyAapCTBEHHBIA TeEX-
HUYecKuil ynusepcurer», 2007. - 84 c.

17) ®posos, A.B. Pacuér aktuBHBIX QUIBTPOB: y4eb. mocodue / A.B. ®posos, B.B. JlanoBeH-
ko, B.A. Yexkanos, C.B. Pynpko. — Komcomonbck-Ha-Amype: uzaarensctBo ['OYBIIO
«Komcomonbckuii-Ha-AMype TOCYAapCTBEHHBIM TEeXHUYECKUM yHuUBepcuteT», 2011. —
131 c.

18) UccnenoBanue OMepaliiOHHOTO YCHJIMTENS: METOAMYECKHE yKa3aHUsl K JabopaTopHOil pa-
6ote 1o Kypcy «MHKPOCXEMOTEXHHKA aHaJIOTOBBIX YCTPOUCTB» / cocT. A.B. ®@poinos, C.H.
['pundensa. — Komcomonnck-Ha-Amype: ®I'BOYBIIO «KHATTY», 2012. — 18 cTp.

19) UccrienoBanne aHAIOTOBOM CXEMbI M3BJICUCHHUS KBAJPATHOTO KOPHS: METOJANYECKUE yKa3a-
HUS K J1abopaTopHOW paboTe Mo Kypcy «MMKpOCXEMOTEXHUKA aHAJIOTOBBIX YCTPOHCTBY /
coct. A.B. ®ponos, C.H. I'pundensa. — Komcomonsck-na-Amype: ®I'BOYBIIO «KHAT -
TVY»,2012. -9 crp.

20) UccrnenoBanre akKTUBHBIX (DUIIBTPOB: METOAMYECKUE YKa3aHHsS K JIAOOPATOPHOU paboTe 1o
Kypcy «MHKpPOCXEMOTEXHHUKA aHaJOrOBbIX yCTpoHCTB» / cocT. A.B. ®ponos, C.H. I'pun-
denpa. — Komcomonbck-na-Amype: ®I'BOYBIIO «kKHATTY», 2012. — 17 c1p.

21) UccnenoBanue mudpo-aHAIOroBOro mpeodpasoBarelis: METOIUUECKUE YKa3aHus K j1abopa-
TOpHOI paboTe mo Kypcy «MHKpPOCXEeMOTEXHHMKa aHaJOrOBBIX YCTpoicTB» / cocT. A.B.
®ponos, C.H. I'pundensa. — Komcomonbck-Ha-Amype: @®T'BOYBIIO «KHAT'TY», 2012. —
18 cTp.

22) UccnenoBanue UMITYJIbCHOTO MEPEMHOXKHUTENS: METOAMYECKHE YKa3aHUs K J1abopaTopHOi
pabote mo Kypcy «MHKpPOCXEMOTEXHUKA aHAJIOTOBBIX YCTpOHCTB» / cocT. A.B. ®ponos,
C.H. I'pundensa. — Komcomonsck-Ha-Amype: PI'BOYBIIO «KHAI'TY», 2012. — 12 c1p.

8.4 CoBpemenHbIe npodeccuoHATbHBbIE 6a3bl JAHHBIX H HHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NPHU 0CYLecTBIeHUH 00pa30BaTeIbHOI0
npounecca no JTUCHUIINHE

1) IPRBoOOKS: snektponHas Oubiamorewnas cucrema: caiit. — Capatos, 2018. — URL:

https://www.iprbookshop.ru (mara obpamenus: 11.05.2022). — Pexxum moctyma: 1o
MOIITHCKE.
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2) bBa3za mannpix marasuna «Ywmm u Jlum» : cait. — Mocksa, 2006. — URL:
https://www.chipdip.ru (zara o6pamienuns: 11.05.2022). — Pesxxum goctyma: cBoOO/I-
HBIH.

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

4) RadioRadar: DnexTpoHHO - HHGOpPMaHOHHBIH mopTan : caiT. — 2003, — URL:
https://www.radioradar.net (mata obpamenus: 11.05.2022). — Pexxum noctyna: cBo-
OOIHBIIA.

8.5 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEp-
HeT», He00XOAMMBIX /IJISl OCBOCHUS JUCIHHUILIMHBI (MOAYJIs1)

1) KwubGepJlenunka : Hay4yHas 3JCKTpOHHas Oubimoreka : caiT. — Mocksa, 2012 — URL:
http://cyberleninka.ru (nata oopamenus: 11.05.2022).

2) HamuonanpHash 3yekTpoHHass Oubnuoreka : caiit. — Mocksa, 2004 — URL:
https://rusneb.ru (nara obpamienus: 11.05.2022).

3) Eamuoe okHO A0CTyHa K MHGOPMAIMOHHBIM pecypcaM : caitt. — Mocksa, 2005. — URL:
http://window.edu.ru (nata oopamenus: 11.05.2022).

8.6 JInueH3nonHoe M CBOGOTHO PACTIPOCTPAHsIeMOe MPOrpaMMHOe odecriedeHne, uc-
M0JIb3yeMoOe MPH OCYIIEeCTBJIEHNN 00pPa30BaTeILHOTO MpoLecca

Mo AUCIHUILINHE

Tabnuna 7 — [lepeueHb UCHOIB3yeMOro MPOrpaMMHOT0 00eCieueHus

HaumenoBanune PexBusutnl / YCII0BUA UCIIOJIb30BAHUA
110

OpenOffice CBoOo1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BaHUS TI0 CChIJIKE:
https://www.openoffice.org/license.html

Mathcad Horosop Ne 106-AD120 ot 27.11.2012

Education

Siemens LOGO! Jorosop AD44 Ne008/12 ot 12.12.2016

Soft Comfort

NI LabView JoroBop AD44 Ne 036/51 ot 04.02.2015

MAX+PLUS Il VYcnoBue UCIONBb30BaHUS IO CCHIIKE:

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-NeJaroruyecKue ycjaoBus

Opranuzanys 00pa30BaTeILHOTO MPOIEcca PErJIAMEHTUPYETCS YIEOHBIM TIJIAHOM M pac-
MUCcCaHNeM Y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) - pycckuid. J[ms Bcex BUAOB ay-
JAUTOPHBIX 3aHSTUN aKaI[eMI/ILICCKI/Iﬁ qJacC yCTaHaBJIMBACTCA MMPOAOJIKUTCIIBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHAYAIbHON 00pa3oBaTeNbHON TpaeKTOpHH 00ydaro-
HH/IﬁCSI HMECT MpaBO HaA NEpe3av4€eT COOTBCTCTBYIOIUX AUCIUIIINH U HpO(l)eCCI/IOHaJ'IBHI)IX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIIeCTBYIOIEro 00y4eHus, KOTOPbIH 0CBOOOXKIaeT oOyyaromie-
Trocqa OT HeO6XOHI/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIif npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
Hble 00pa3oBaTelIbHbIe TEXHOJOTUHU MPECTABICHBI JEKIUIMU U CEMHUHAPCKUMHU (TPAKTHUUYECKH-
MH) 3aHATHSAMH. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTMH UCIIONb3YIOTCS B BUJE HMIUPO-
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KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeaeHus 3anatuii. Mudopmarmonusie
00pa3oBaTeNbHbIE TEXHOJIOTMH DPEATM3YIOTCS IYyTEM aKTUBU3ALUMU CaMOCTOSTENbHON paboThI
CTYACHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHA JEeKIIUOHHOI'0 TUIIA

JIEKIMOHHBIN KypC MpeanoaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekumu j1eKTop 00s513aH NpeAyNpeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
06a30BOMY y4eOHUKY (Yu4eOHUKAM, Y4€OHBIM TOCOOUSAM) OyIeT MPOUYUTaH KypC.

JIeKIIMOHHBIN KypC AOJDKEH JaBaTh HauOoJbLIMi 00beM MHpOpManuu U 00ecreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4yeM 3TO TpeOyeTcsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE N3yUeHUE MaTepraia.

9.3 3aHsAATHS CEMHHAPCKOT0 THIIA

CeMMHApCKUE 3aHATHS NIPEICTABIIAIOT COOOH NETaNU3aUIo JIEKIIMOHHOTO TEOPETHUECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca H OXBAThIBAIOT BCE OCHOBHBIC Pa3/ieIbl.

OcHoBHO# (hopMOY TTPOBECHHUS CEMHHAPOB SBISIETCS 00CYX/IeHUEe Haubosee mpooieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OT/JEIBHBIM TEMaM, a TaKkke pa30op MpUMEpPOB U CUTYallUi B ay-
JAUTOPHBIX YCJIOBHAX. B o0s13annocTH npenoaaBaTejid BXOOAT: OKa3aHUC MeTOI[I/I‘ICCKOﬁ oMo
¥ KOHCYJITHPOBAHHE CTYCHTOB 10 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOTIPOCHI, NIPe IaracMble PEnoaaBaTeeM;

* y4acTHe B JUCKYCCHAIX;

* BBIIIOJTHEHHNE POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOABATEIIO B IPOBEICHNUN 3aHATHIA.

OtBeT 0IKEH OBITh apTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJEPIKATh
CCBIJIKM Ha UICTOYHHKU.

JIoKmaapl ¥ ONIOHUPOBAaHHE JOKIAZ0B IPOBEPSIOT CTENEHb BIAJCHHS TEOPETUYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OueHnBaHue 3a7aHU, BBHIIOJIHEHHBIX HA CEMUHAPCKOM 3aHATHH, BXOJUT B HAKOILUICH-
HYIO OILICHKY.

9.4 CamocTosiTebHAsA padoTa 00y4aIOLIMXCS 10 AUCHMILIHHE (MOYJII0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPAaBIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHU 0e3 HEeMoCPeICTBEHHOIO Y4acTHs Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHne U paclIupeHue TeOPeTUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIMIO,
CIEUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIHHOCTH MBIIIJIEHUS, TBOPYECKON MHULIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1I€JId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHOoOrHsI OpraHU3aIi CaMOCTOSTENIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUEe UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSATENBHOM PabOThI CTYAEHTOB MOXET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEeICHHBIX HABBIKOB M MCIIOJIb30BaHUs TIpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

95 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxca 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpyn WM3ydeHMH AUCHMIUIMHBI OOYYArONIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCIUIUIMHBI JOKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYeTCs 10 MTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB IO MPAKTHYECKUM 3aHSTHU-
SIM ¥ UHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcs Tematuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENIBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBareneM. MM ke 1aloTcsi HICTOYHUKH (B TEPBYIO O4Yepeb BHOBb U3JJaHHBIC B MEPHOIMYECK O
Hay4HOH JIUTEpaType) st Oosee IeTalbHOro TOHMMaHHs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIHH.

[Ipu camocTosaTensHON TPOPAOOTKE Kypca 00y4aromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPECICHUS U (aKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JIGKIMOHHOM 3aHATUU MaTepuan U JOMOJHUTH
€ro ¢ Y4eTOM PEKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISTH TE3UChI, aHHOTAIIUN M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJHATH 33/1aHUs, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* YICTIONIb30BAaTh U1l CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

10 Onucanue MaTepuaJIbHO-TEXHHYECKOT0 00ecnevyeHus1, He0OX0TMMOro JIJIsi
ocyuiecTBJIeHHs 00pPa30BaTEeIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

10.1 YueOHo-1a00paTOpHOE 000PYT0BaAHME
Tabmuua 8 — Ilepeuenn ob6opynoBanus gadopaTopun

HanmenoBanue ayuropun
Aynuropus (nabopaTopin) Hcnonb3yemoe obopynoBaHue
304/3 Jlaboparopust OCHOB JJICK- Crenpn 87J1-01
TPOHUKHU Crenp no snekrponuke, moaens HTII- 02.05
VYuebHast saboparopus Virtual —Instrumentation
JlaGoparopusi KOMIIBIOTEPHO- Suite
211/3 IO IPOSKTHPOBAHHS M MOJIE- "y myRIO
JMPOBAHUS
NEepCOHATbHBIE KOMIIBIOTEPHI

10.2 Texnu4eckme M 3JJeKTPOHHBIE CPeICTBA 00yUYeHHUS

JlekiHOHHbIE 3AHATHA.

Aynuropuu JUist IEKIUOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEIBI0 U TEXHUYECKUMU Cpe-
CTBaMM OOY4YEHUS, CIY>KAIlMMU JUIs MpeJcTaBleHus] yueOHol nHpopMau OOJBIION ayauTo-
puH (IIPOEKTOP, KOMIIBIOTEP/HOYTOYK).

IIpakTH4eckne 3aHATHSA.

Aynuropun JUIsl IPAaKTHYECKUX 3aHATUN YKOMILUIEKTOBAHBI CIIEMaIN3UPOBaHHON Mele-
JbI0 U TEXHUYECKUMHU CpeJICTBAaMU 00yueHHsI (IPOEKTOP, KOMIIbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.
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Jlnst 1a00paTOpHBIX 3aHATHI Hcnoib3yeTcs aynutopust Ne211/3, 304/3, ocHamienHast 060-
pyAOBaHUEM, yKa3aHHBIM B Ta0II. §:

CamocTosiTeibHasi padoTa.

[ToMernieHust 151 CaMOCTOSITEIILHON pabOThl OCHAIIEHBI KOMIIBIOTEPHOH TEXHUKOH C BO3-
MO>KHOCTBIO TOJKITIOYEHUS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
obOpazoBarenbHOi cpene KHAT'Y:

- 3aJ1 NIeKTpoHHOHN nHpopmannu KHAT'Y;

- KOMITbIOTEepHBIE Kaacchl (aya. 211 kopmyc Ne 3).

11 Husble cBegeHus

MeToauuyecKue PECKOMEHIAMH 110 oﬁyqenmo JUI ¢ OrpaHU4YC€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYYArOIIMMUCS, TaK M B OTIEIbHBIX
rpynnax. [Ipenmnonaratorcs cnenyaibHble YCIOBHS 7S OJIydeHus: 00pa3oBaHus 00yJYarouMHU-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS C MCHUXOJOT0-(PU3UOIOTHIECKUMU
O0COOEHHOCTSIMU O0YyYaroIMXcs MHBAJIKWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH PEeaOMIUTALMU WHBATUAOB (IIpu Hanuuuu). [Ipu Heob-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENoAaBaHus ThIOTOPAaMH, ICHUXO-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaAMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKOMeHaanussMu MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce Mpearnoiaraetcsi UCIOJIb30BaTh COIMATLHO-aKTUBHBIE U ped-
JIEKCUBHBIE METObl 00Y4YEHUsI, TEXHOJOTUU COLMOKYJIBTYPHON peadMiInTaluu ¢ Lelblo OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUU NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYTrUMU CTYJECH-
TaMH, CO3JJaHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KIIMMaTa B cTyleH4ecKoi rpymnne. [Togbop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHallbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYECCKHX
CPEICTB U MHPOPMAITMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
00y4yeHHsI OOILIEro M CIEeUUalbHOTO Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCHOJIb30-
BaHus). MarepualbHO-TEXHUYECKOE 0OecleueHne MpeaycMaTpuBaeT NPUCIOCOOIEeHUE ayUuTo-
puii k Hyxz1am imn ¢ OB3.

®opma NpoBeACHUS aTTECTALMK JUJIsl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHAUBUAYAIBHBIX TIcuXopuznueckux ocodeHHocteit. [Ins crynentoB ¢ OB3 mpenycmaTtpuBaet-
csl 1ocTymHas (GopMa MpeloCTaBIIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WU ODIIEKTPOHHOM (opme (I Ul € HapyUICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B IMe4aTHOM (hopMe WITH DIEKTPOHHON (opMe C YBETUUYECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHus);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHus BCAYX (IUIsI TUI] C HAPYIICHUSIMU 3PCHHUS).

CryneHTaM ¢ MHBaJIMIHOCTHIO YBEIMUMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJil TaKUX CTYIACHTOB IMpeaycMaTpuBaeTCs AOCTYyMHas Gopma mpeaocTaB-
JIEHUs] OTBETOB Ha 3a/laHusl, @ UMEHHO:

- MIMCBMEHHO Ha OyMare Wiu HaOOpOM OTBETOB Ha KOMIIbIOTEpE (TSl TUI[ C HAPYIICHUSI-
MU CllyXa, peuH);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCTOJIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

* YCTHO (JU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEeoOxoaMMOCTH sl 00YUYaOIIUXCsl ¢ MHBAJMAHOCTHIO MPOIIelypa OLEHUBAHUS pe-
3y/lbTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITATOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHBIX CPEJICTB®
0 JUCIHUILINHE

MuKpOCXeMOTEeXHUKA AHAJIOTOBbIX U HM(PPOBBIX YCTPOUCTB

| HampasiieHue OArOTOBKH 1 24.03.02 Cucmemvi ynpasnenus ogudicenuem u Hagueayus :
: HanpaBiieHHOCTS (1po¢)niib) . Bopmogoe 060pydosanue 1emamenbHbix annapamos
. 00pasoBaTeNMBHOA MpOrpaMMBL _ © |
i KBanugukaius BeITyCKHUKA | baxanasp 5
' 'on HAyasa MOJrOTOBKH 2020 :
(no yweGHoMy nnamy) G
. dopma 00yueHus OuHasl
i TexHosiorust 00y4eHus MpaoUYUOHHAsL
Kypc Cemectp TpynoeMKOoCTb, 3.€.
3 5 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/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

[Ipodeccuonanbubie

[1K-1 Cnocoben yua-

I1K-1.1 3Haer cpencTBa MoJIEIH-
POBaHMS U MAKETUPOBAHUS IS
IIPOBEJICHUS MCCIICA0OBAHUMN DJICK-
TPOHHBIX CPEJICTB U IEKTPOHHBIX
CUCTEM OOPTOBBIX KOMILIEKCOB
yIpaBIeHUS

3HaTh MPUHIUIBI PAOOTHI, MPO-
EKTUPOBAHHUSA, MOJIECIUPOBAHUS
M MaKETUPOBAHUS  TUIIOBBIX
3BEHbEB AHAJIOTOBBIX U LUPO-
BBIX JJICKTPOHHBIX CpPEJICTB U
ANEeKTpoHHBIX cucteM bBKY ¢
UCIIOJIb30BAaHUEM CpPEJICTB  aB-
TOMAaTHU3AI1H IPOSKTHUPOBAHUS

CTBOBaTh B paboTax
10 pacyueTy U MpoeK-
TUPOBAHMIO U3JENIUs
U €r0 COCTaBHBIX Yac-
Teil B COOTBETCTBUU C
TEXHUYECKUM 33a]1a-
HUEM C HCII0JIb30Ba-
HUEM CpEJCTB aBTO-
MaTHU3aluu IPOEKTH-

[1K-1.2 Ymeet npoBOAUTH pacue-
ThI OCHOBHBIX ITAPAMETPOB U Xa-
PaKTEPUCTUK U3JIETHS U €r0 CO-
CTaBHBIX YaCTEW C UCIOJIb30BAHU-
€M CpE/ICTB aBTOMAaTH3allUH MPO-
CKTUPOBAHUS

YMeTh pacCUUTHIBATH OCHOBHBIC
rapaMeTphl U XapaKTePUCTUKH
AJIEKTPOHHBIX YCTPOMCTB Ha OC-
HOBE 0a30BbIX (DYHKIIMOHAIb-
HBIX MOJTYJICH 3JIEKTPOHHBIX
CPEJICTB U 3JICKTPOHHBIX CUCTEM
BKY ¢ ucnoas3oBanuem
CPEJICTB aBTOMATH3AIIMH ITPOCK-
TUPOBAHHUS

poBaHus

[1K-1.3 Biageer HaBbIKAMHU BbI-
MOJIHEHUS paboT MO pacyeTry u
MPOEKTUPOBAHUIO U3JIEIIUS U €TO
COCTaBHBIX YacTeH

Bnaners HaBbiKamu pacuéra u
MPOEKTUPOBAHUS OCHOBHBIX
(GYHKIIMOHATIBHBIX MOJYJIEH
AJIEKTPOHHBIX CPEACTB U AJIEK-
TpoHHBbIX cucteM BKY c¢ uc-
MOJIb30BAaHUEM CPEJICTB aBTOMa-
TU3aLMHU TPOCKTUPOBAHUS

Tabmuna 2 — [Nactiopt (oH/1a OIIEHOYHBIX CPEJICTB

KounTtposnpyemsie ®opmupyemass | HammenoBanue
pasneJibl (TeMbl) KOMIIeTeH Ul OLICHOYHOI0 IToka3aTe/n oeHKH
AUCHMITUHBI cpeaAcTBa
Paznensr 1-3 I1K-1.1, JlaGopaTtopHble | ApryMeHTHPOBAaHHOCTh OTBE-
[1K-1.2 paboThI TOB
Paznensr 1-3 I1K-1.2 ITpaktnueckue | [losHOTa M IPAaBUIIBHOCTH BbI-
3aJaHHs TTOJTHEHHUS 3aJaHUs
Paznensr 1-3 I1K-1.1, PI'P [TosnHOTA M TPaBUIIBHOCTH
[1K-1.2, BBITIOJIHEHUS 3aJaHUs
I1K-1.3
Paspensr 1-3 [IK-1.1 DK3aMeH [TomHOTa M IPaBUIBHOCTH
OTBETOB Ha BOIPOCHI, Ipa-
BUJIBHOCTP BBITIOJTHEHUS
MPAKTUYECKHX 3a/1a4

2 MeTtoanueckue MaTepUaIbl, oNpee/sioue Npoueaypbl OLeHUBAHUS 3HAHU,
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YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yolue Mpouecc
¢dopMupoBaHusi KOMIIETEHIM I

MeroauuecKre MaTepHalbl, ONMPEICIIAIOINE MPOIEAYPhl OLCHUBAHHUS 3HAHWUH, YMEHHIHA,
HaBBIKOB ¥ (WJIH) OIIBITA JESTEILHOCTH, MPEACTABICHBI B BUIE TEXHOJIOTHYECKON KapThl TUCIIH-
winHb (Tadnuma 3).

Tabmuna 3 — TexHonornyeckas Kapra

HIka-
HaumeHoBaHue Cpoxn
Ja Kpurepun
OIIEHOYHOT0 BBIINOJIHE-
OLICHH- OLICHUBAHUS
cpeacTBa HHUSA
BaHMA
5 cemecTp
Ilpomesccymounana ammecmayus 6 gpopme IK3amena
1 | JlJabopaTtopHas B TedeHME | 5 Oan- | 5 GamIoB — CTYJEHT MOKa3al OTIMYHbIE
pabota 1 cemecTpa JIOB HaBBIKM MPUMEHEHHS TOJYYECHHBIX 3HA-
2 Ha6opa£0pHasI B TeueHue | 5 Ol | yyii y ymennit npn pemennn npodec-
pabora cemectpa 108 CHOHAJIBHBIX 33/1a4 B paMKaxX YCBOCHHOT'O
3 JlaGopaTopHas B TedeHHe | 5 Oan-
yueOHOro Marepuarna.
paborta 3 ceMecTpa JIOB
4 Ganna — CTyIEeHT IOKa3all XOpollIne Ha-
4 | JlaboparopHas B TeueHue | 5 Oan- .
paGora 4 cemectpa 1OB BBIKH MPHMCHCHNS MOJyHCHHBIX 3HAHMH
5 | JlaGoparopHas | B Tedenue | 5 Oai- | ¥ YMEHHME Tpu pemienun npodeccuo-
pa6OTa5 ceMecTpa JIOB HAJIbHBIX 3aJa4 B paMKax YCBOCHHOI'O
6 JlaGopaTopHas B TedeHue | 5 Gan- | y4€OHOro Marepuana.
pabora 6 cemecTpa JIOB 3 Oamma — CTyOeHT moOKas3al YJOBJe-
7 | JlaboparopHas B Te4YeHHWe | 5 0Oan- | TBOPUTENLHOE BIaJEHUE HABBIKAMH IIPH-
pabora 7 ceMeCTpa JIOB MEHEHUS MOJYYCHHBIX 3HAHUA U YMEHHI
8 | JlaboparopHas | B TeueHue | 5 Oall- | ypy pemennn npoecCHOHATBHBIX 323U
pabora 8 cemecTpa J108 B paMKaX YCBOEGHHOIO y4eOHOro Mare-
9 | JlaGopatopHast |B TedeHue | 5 Oai- prana
T MEeCT B :
10 5);1660 a9 cemectpad J;O g 2 Gamia — CTyJIEHT IPOJEMOHCTPUPOBAI
a6 opaﬁ))pHaﬂ B TCHCHUC A" | genmocTaTOUHBIH YPOBEHb BIAJCHHS yMe-
1T %a 60Ta cemectpa gOB 5 HUSIMH Y HaBBIKaMH TIPH PEIICHUH TpPO-
a6 opa;cl)pHasl B TCHUCHHC al- | heccHOHANBHBIX 33724 B paMKax ycBO-
pabota cemectpa 108 €HHOT0 Y4eOHOro Marepuara.
12 | JlaGopaTtopHas B TeueHuwe | 5 Oan-
pabora 12 cemecTpa JI0B
13 | JlaGopaTtopHas B TedeHue | 5 Oai-
pabora 13 cemecTpa JIOB
14 |PI'P 1 w4yacte. |B TeueHue | 5 Oan-
Pa3pabotka ceMecTpa JOB
CcYE€TUMKa
15 |PI'P 2 w4acte. |B TeueHue | 5 Oan-
ITpoextupona- cemecTpa JIOB
HUE AaKTHBHOTO
bunbpTpa
16 | IIpakTHueckoe B TedeHue | 5 Oai-
3aganue 1. ceMecTpa JIOB
17 | IlpakTHueckoe B TeueHuwe | 5 Oan-
3agaHue 2. ceMecTpa JIOB
18 | IIpakTHueckoe B TedeHuwe | 5 Oai-
3aganue 3. ceMecTpa JIOB
19 | IIpakTHueckoe B TeueHue | 5 Oan-
3aganue 4. ceMecTpa JIOB
20 | IlpakTuueckoe B TedeHue | 5 Oai-
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Ika-
HaumenoBanue Cpoxu
OIIEHOYHOT 0 BBITNOJIHE- 14 Kpurepun
OIleHU- OlleHUBAHUS
cpeacTBa HHSA
BaHMS
3ajaHue 5. ceMecTpa JIOB
Texkymmii KOHTPOIB: | - 100 |-
OaJIoB
DK3amMeH - 50 50 — cTynmeHT BiameeT 3HAHWAMHU B IOJI-
HOM 00BEME, CaMOCTOSTENILHO, JIOTHYE-
CKHU TIOCJICJIOBATEIIFHO U UCUYEPITBIBAIOIIC
OTBEUYAET HA MMOCTABIICHHBIC BOIIPOCHI;
40 — cTyzeHT BJIaJeeT 3HAHUSIMU TIOYTH B
MOJIHOM 00BbeMe (MMEIOTCS MpoOembl
3HAHUW TOJHLKO B HEKOTOPHIX, OCOOCHHO
CIIOKHBIX pa3Jieniax); He JOIMYCKaeT BMe-
CTE€ C TeM CEpPhE3HBIX OIIMOOK B OTBETAX;
30 — cTymeHT BIaJeeT TOJBKO 00s3a-
TETHbHBIM MHUHUMYMOM 3HAHHHA IO JWC-
IUIUTIHE,
0 — cryzmeHT He OCBOWJI 00S3aTEILHOTO
MUHUMYMa 3HaHUN, HE CIOCOOEH OTBe-
TUTh HA IMOCTABJICHHBIA BOIIPOC
HUTOI'O: - 150 -
OaJIoB

Kpurepuu oneHKku pe3yibTaTOB 00y4eHHS 10 JUCIUTLIMHE:

0 — 64 % oT MakCHMaJTbHO BO3MOXKHOH CyMMBI 0QJIJIOB — «HEYIOBICTBOPUTEIBHO» (HEIOC-
TATOYHBIN YPOBEHb Ul IPOMEKYTOUHOU aTTECTAIMHU TI0 UCIUIIINHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHOW CYMMBI 0aJlJIOB — «yJOBJIETBOPUTEIHLHOY (TIOPOTO-
BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % OoT MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);
85 — 100 % oT MakcMMaNbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTJIMYHOY» (BBICOKHUN (MaKCH-
MaJbHbINA) YPOBEHB)

3 TunoBble KOHTPOJILHBbIE 32/IaHNUS WM UHBbIE MATEPHAIbI, HEOOX0AUMbIE 1151
OLICHKHU 3HAHUI, YMEHM i, HABBIKOB U (UJIH) ONBITA AESATEJIbHOCTH,
XapakTepusywiume npouecc (popMupoBaHus KOMIETEHIMI B X0/1¢ OCBOCHHS
o0pa3oBaTe/IbHON NPOrPaMMBbI

3.1 3aganus 1J1s TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH

Bonpocekl Ha 3a1MTY J1a00PaTOPHBIX PadoT

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

1)

Jlabopamopuas paboma 1. Ilpoekmuposanue npeobpazosameisi KOOOS.
AKCHOMBI anreOpsl JOTHKH.
3aKoHbI aNreOpbl JOTUKH.
bazucer 6yneBbIX GyHKIMHA.
TeopeMbl nHBEpCUM.
Kaptel Kapno. Haznauenue. [lpuHimn cocraBieHusl.
Munumu3aius 0yneBbIX QYHKIHHA ¢ TOMOIIbIO 32aKOHOB M aKCHOM aJIreOphl JTIOTHKH.
Munumuzanus OyneBsIx GyHKIUH ¢ moMoInkio kapT KapHo.
Otanbl NPOEKTUPOBAHUS KOMOMHAIIMOHHOTO YCTPOMCTBA.
[TpeoOpa3oBaTenu K010B, yCIOBHOE rpaduieckoe 0603HaueHuE, IPUMEHEHHE.

Jlabopamopnas paboma 2. Hccredosanue no2uueckux 21eMeHmos.
Jlornueckoe «M». YcnoBHoe rpaduueckoe obo3nauenue. Tabmuia uctuHaOCTH. Cxema.
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2)
3)
4)
5)

6)

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)

Jlornueckoe «MJIN». ¥YcnoBHoe rpaduueckoe obo3HaueHue. Tabnuna nctuHHOCTH. CXema.
Jlornueckoe «HE». YcnoBHoe rpadudeckoe o6o3nauenue. Tabmmia nuctuaHOCTH. CXema.
Jlornueckoe «M-HE». YcnoBHoe rpaduueckoe obo3nayenue. Tabnuna nctuaaoct. Cxema.
Jlornueckoe «MJIM-HE». YcnoBHoe rpaduueckoe obo3HaueHwe. Tabmuiia MCTHHHOCTH.
Cxema.

Jlornueckoe «Mckmrovaroree MJINy». YcnoBHoe rpadudeckoe obo3nauenue. Tabnuma uc-
TUHHOCTU. Cxema.

Jlabopamopnas paboma 3. Hccredosanue KOMOUHAYUOHHBIX YCMPOLUCNE.
[udparop. YcioBHoe rpadudeckoe obo3naueHue. Cxema. Tabnuma ucruaaoctu. [Ipume-
HEHHUE.
Hemmdpatop. YcnoBHoe rpaduueckoe obo3nauenue. Cxema. Tabnuna ucruaHOCTH. [Ipu-
MEHEHHE.
MynpTumuekcop. YcioBHoe rpadudeckoe obOo3HaueHue. Cxema. Tabiuiia MCTUHHOCTH.
IIpumeHeHue.
HemynbTuruiekcop. YcinoBHoe rpaduueckoe obo3nauenue. Cxema. Tabmuia MCTUHHOCTH.
IIpumeHeHue.
[TpeoOpazoBarenb koJ0B. YcioBHOe rpaduyeckoe obo3nadenune. Cxema. Tabnuma uctus-
HocTH. [Ipumenenue.

Jlabopamopnas paboma 4. Hccredosanue mpuezepos.
Tpurrepsl. Onpeaenenue, Ha3HaYEHUE, KIIacCH(PUKaILINAL.
Acunxponssiit RS tpurrep. Cxema. Tabnuna uctuaHOCTH. [lMarpaMmbl paOOTHI.
OpnnotaktHblii RS Tpurrep. Cxema. Tabnuna uctuHHOCTU. J{narpaMmsl paboThl.
JByxtaktHblii RS Tpurrep. Cxema. Tabmuia uctuaaocTH. J{narpaMmel paboThl.
D tpurrep. Cxema. Tabnuna uctuHHOCTU. J{narpaMmMel paGoThI.
T-tpurrep. Cxema. Tabnuua uctuHHOCTH. /Inarpammsel paboThI.
JK tpurrep. Cxema. Tabnuua uctunHocTd. JlnarpaMmsl paboThI.

Jlabopamopnas paboma 5. Hccrnedosanue pecucmpos.
Peructpel. Onpenenenuie, Ha3HaYeHHE, KJIaCCUPUKALIUS.
Peructp xpanenus Ha D Tpurrepax. Cxema. Anroputm pa6otsl. [Ipumenenue.
Peructp xpanenns Ha RS tpurrepax. Cxema. Anroputm padotsl. [Ipumenenue.
Peructp xpanenus Ha JK tpurrepax. Cxema. Anroputm pabotsl. Ilpumenenue.
Peructp caura. Cxema. Anroputm padotsl. [Ipumenenue.
KomOunupoBanHslif peructp. Cxema. Anroput™ pabotsl. [Ipumenenue.

Jlabopamopnas paboma 6. Hccredosanue onepayuonnozo ycuiumens.
OnepannonHbll yeunurtenb. Onpenenenne, Ha3HaYeHUe, YCIOBHOE rpaduyeckoe o0o3Haue-
HUE.

OynaknuonaigbHas cxema OY. Haznauenue u 0coO€HHOCTH (QYHKITMOHATBHBIX MOTYJICH.
Ocnosnble napameTpsl OY. Onpenenenns. OpueHTUPOBOYHBIE 3HAUECHMUS.

Crarunueckue napameTrpbl OY. AIroput™M U3MepeHus.

Junamuueckue napamerpsl OY. AIropuTM U3MEPEHUS.

Knaccudukanus OV.

[TorpemrHoctn OY. McTOYHMKYN NOrpENIHOCTEN.

Cxewmsl BiroueHus OVY.

OnpenenuTb OCHOBHBIE TAPAMETPBI ONIEPALIMOHHOTO YCHIIUTEINS 110 €70 XapAKTEPUCTUKAM.

10) Paccuutats cxemy auddepeHIraibHOro yCUIHTENs ¢ 33aHHBIM KOI(OHUIIMEHTOM yCHIIe-

HUS U PepeHInaTbHOrO CUTHAIA.

11) PaccunTath cXeMy HHBEPTHPYIOIIETO YCHIMTEIS C 33JaHHBIM KOA(P(PHUIIUSCHTOM YCHIICHUSI.
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12) PaccunTarh cxeMy HEHMHBEPTUPYIOLIETO YCHIIUTENS C 3aJaHHBIM KoddduiuenTom ycuie-
HUS.

Jlabopamopuas paboma 7. Hccredosanue ananocosvix apupmemuyeckux cxem.
1) HuBeprupyronmii cymmarop. Cxema, NpUHIUI paboThl, paCYETHBIC COOTHOIICHHS.
2) Heunseprupyromuii cymmarop. Cxema, IPHHIUI PabOThI, PACYETHBIC COOTHOIICHUS.
3) Hurerpupyromuii ycuauteab. Cxema, IPUHIUIT Pab0Thl, PACYETHBIC COOTHOIIICHHS.
4) Jubdeperuupyronmii ycuinuteab. Cxema, IPUHIUI pabOThl, PACUETHBIC COOTHOIICHHUS.
5) CxeMmbl aHAJIOrOBOTO MPeoOpa30BaHMUS CUTHAJIOB.
6) PaccunTaTh HOMHHAJIBI JIEMEHTOB CXEMbI CyMMATOpa.
7) PaccuuTarh cXeMy HHTErpaTopa.
8) Paccuutarh cxemy audhepeHIIMPOBAHUS.
9) PaccuuTarh 3J€MEHTHI CXEMbI HICTOYHHKA HAIIPSHKCHUS, YITPABISIEMOTO TOKOM.
10) PaccumTtaTh 3JIEMEHTBI CXEMbI HCTOYHHKA TOKA, YIPABIIEMOTr0 HAPSKEHUCM.

Jlabopamopnuas paboma 8. Hccreoosanue noeapupmuyeckoeo ycuiumens.

1) Jlorapudmupyromwmii ycunutenap Ha auone. Cxema, NMPUHIUI pabOThI, OCOOCHHOCTH, pac-
4yETHbIE cooTHOIIeHU. [Iprmenenue.

2) JlorapudMupyIOLIHi yCHIUTEIb Ha TpaH3ucTope. CxeMa, MPUHIUI pabOThl, OCOOCHHOCTH,
pacuéTHble cooTHOIIEeHUs. CXeMbl BKIIIOUYEHUs TpaH3ucTopa. [Ipumenenue.

3) DKCrnoHEHNHAIbHBIH yCHIUTEIb HA auojae. Cxema, NpUHIUI pabOThI, 0COOCHHOCTH, pac-
4yETHbIE cooTHOIIeHU. [Iprmenenue.

4) DKCHOHEHIUAIBHBIN YCUJIUTENb Ha TpaH3uctope. Cxema, MPHUHIMIT PabOThl, 0COOCHHOCTH,
pacuérHble cooTHOIIEeHUs. CXeMbl BKIIOUYEHUs TpaH3ucTopa. [Ipumenenue.

5) HcroyHuku OMMOOK B JIOrapU(PMHUPYIOIIUX M IKCIOHCHIMATBHBIX ycHUTeIsiX. CrocoObl
WX CHUKEHHUSI.

Jlabopamopuas paboma 9. Hccreoosanue cxem sieKmpuieckux Quibmpos.
1) Dnexrtpuueckue puibTpsl. OnpeaenacHue, Kiaccupukanus, Ha3HaYCHHUE.
2) ANNpOoKCHMAIIUHU YaCTOTHBIX XapaKTEPUCTHUK.
3) OcHoBHbIe TapaMeTpbl GUILTPOB. AJIITOPUTM UX ONPEICITCHUS.
4) ®HY u ®BY 1-ro nopsiaka. Cxema, 4acTOTHasI XapaKTEPUCTHUKA, PACUET.
5) ®HY 2-ro nopsiaka. Cxema, 4acTOTHAs XapaKTEPUCTHKA, PaCUET.
6) ®BY 2-ro nopsaka. Cxema, YaCTOTHAsI XapaKTEPUCTHKA, PACUET.
7) TI® 2-ro nopsiaka. Cxema, 4aCTOTHAsE XapaKTEPUCTHUKA, pacUET.
8) ®unbrpsl Camtena-Kes. Cxema, BO3MOXKHOCTH, OCOOCHHOCTH.
9) ®unbTphI ¢ MHOTOIIETIICBOI 00pPaTHOM CBs3bI0. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
10) ®unbTpel Ha 3-X KoHIeHCaTopax. Cxema, BO3MOXKHOCTH, 0COOCHHOCTH.
11) ®unbTphl Ha OMKBAPATHBIX 3BeHBsAX. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
12) Onpenenuth XapakTEPUCTHKH (HUIBTPA 110 €r0 aMILTUTYIHO-YACTOTHOH XapaKTePUCTUKE.

Jlabopamopnas paboma 10. Hccredosanue umnyibCHO20 NEPEMHONCUMENS CUSHATLOB.

1) Tlepemuoxwurenu curranoB. OnpeaeeHne, Ha3HaYeHUE, KiIacCuUKaIus, YCIOBHOE rpadu-
yeckoe 0003HaueHHe.

2) TlepeMHOXHTENb Ha JOrapu)MHUPYIOMIHUX yCHUIUTEsIX. CXxeMa, MPHHIUI paboThl, 0COOCH-
HOCTH, IOTPELIHOCTH.

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

4) HWMmynbCHBIH IepeMHOXKHUTENb. CXema, TPUHIIUIT PAa00Thl, 0COOEHHOCTH, MOTPEITHOCTH.

5) Jemutens curnanoB. Cxema, NpUHIUI pabOThI, 0COOEHHOCTH, IOTPELIHOCTH.

6) IlpumMepbl MpUMEHEHHS TIEPEMHOKHUTENEH U EIUTENEH s 00pabOTKH aHAJOTOBBIX CHTHA-
JIOB.
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Jlabopamopnas paboma 11. Hccnedosanue cxemol uzsneuenus K6aOpamHo20 KOPH:L.
1) TlpuHUUI pabOTHI KCCIICAOBAHHOW CXEMBbI, ICTOYHHKH NorpemHocTei. [Ipumenenue.
2) Hcnonp3oBaHKe NMPUHIHKIA B3aHMOOOPATHBIX MPEOOPAa30BaHUI IPH NPOCKTHPOBAHUH CXEM
aHanoroBoii 06paboTku curnaios Ha OVY.
3) AmnanoroBas cxeMa BO3BEICHHUS B KBaJIpaT, IPUHIUII PAOOThI, MOTPEIIHOCTH, PA3HOBHHO-
CTH.

Jlabopamopnas paboma 12. Hccredosanue L[AIL
1) Iudpo-anamorossiii mpeodpasoparens. OnpeaencHne, Ha3HAYCHUE, YCIOBHOE Tpadudeckoe
o0o3HaueHHE, KIACCUPUKAIIHSL.
2) Xapakrepuctuku LIAIL, arroput™ ux OnpeaceHus..
3) HAII ¢ IINM. Cxema, npuHIn padboThl, 0COOCHHOCTH.
4) LIAII ¢ cyMMUpOBaHUEM BECOBBIX TOKOB. CxeMa, MPUHIIKIT paObOThI, 0COOCHHOCTH.
5) LIAII ¢ maTpuriei mocTossHHOTO uMIenanca. Cxema, IPUHIMI PabOThl, 0COOCHHOCTH.
6) LIAII ¢ cymmupoBanueM HampspkeHnid. Cxema, IPUHIUI paboThI, 0COOEHHOCTH.

Jlabopamopuas paboma 13. Hccneoosanue ALII.
1) Amnanoro-mudpoBoii npeodpaszoBarens. OnpenereHre, Ha3HAYCHUE, YCIOBHOE rpaduuecKoe
o0o3HavYeHHe, KIaCCHU(PUKAIHSI.
2) Tlpunnmn aHanoro-uudpoBoro npeodpasoBanus HHGOPMALIUH.
3) Xapakrepuctuku AL, anroputM ux pacuéra.
4) ALII nocnenosatensHoro cuéra. Cxema. [Tpuniun paboThl, 0COOCHHOCTH.
5) ALII nocnenoBarensHoro npubmmxkenus. Cxema. [TpuHimn paboTbl, 0COOCHHOCTH.
6) ALII ¢ aBoitabM uHTErprpoBanreM. Cxema. [IpuHimn paboThl, 0COOCHHOCTH.
7) Tlapamnensubiii ALIT. Cxema. [TpuHimn paboThl, 0COOEHHOCTH.

3agaHus NPaKTH4YeCKUX padoT

Ilpakmuueckoe 3a0anue 1. Pacuém npeobpazosamersi K0008.

[Toctpoenue Tabmuibl UCTUHHOCTU TpeoOpaszoBarens. Odopmiienue kapt Kapuo. Mu-
HUMM3aMs QYHKIUI BBIXOJHBIX MEPEMEHHBIX ¢ oMolkio kapT KapHo. [IpuBenenue nonyden-
HBIX QyHKUIUH K TpeOyemomy Oasucy. IIpoexktupoBanue cxeMsl npeodpa3zoBatesnsd. TecTupoBa-
HHUE CXEMBI.

Ipaxmuueckoe 3a0anue 2. Pacuém cuémuyuxa c nomowwto kapm Kapro.

[Toctpoenue TabauIBl HCTUHHOCTH cuéTunKa. [locTpoeHne Tabauibl NEPEeXo10B TPUTTe-
poB Kaxzaoro paspsaa cuérunka. Odopmienue kapt Kapno. Munumuzanus GyHKIMNA ¢ IOMO-
et Kapt Kapno. [IpoektupoBanne cxembl CU€TUNKA. T€CTUPOBAHUE CXEMBI.

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

IIpakmuueckoe 3a0anue 4. Pacuém 36enves 2-20 nopsoka no cxemam Cannena-Kes.
Pacuér HOMHHAIOB 2JIEMEHTOB CXEM 3BEHBEB 2-TO MOPSAJKA AKTUBHBIX (DUIBTPOB CO
cTpykrypoit Camnena-Kes ¢ annpokcumanusmu barrepsopra u UOkIeBa.

IIpakmuueckoe 3a0anue 5. Pacuém 36enves ghunbmpos no cxemam na 3-x KoHOeHcamo-
pax, OuKeaopamHvIX 36eHbES.

Pacuér HOMHHAJIOB 3JIEMEHTOB CXeM Ha 3-X KoHJeHcaTopax B puibsTpax @BY, ®HY, [1D
¢ XxapakTepuctukamu 3ojotapéna, uHBepcHoi YeOrieBa, Yeoniena, barrepBopra.
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3aganue Ha PI'P

1. CpoekTupoBath cxeMy HMUGPOBOTO YCTPOMCTBA (CuéTumka, mpeodpazoBaressi KOJOB,

1(POBOTO JIOTHYECKOro aBToMara). [IpousBecTu MoaenupoBanue paboThl YCTPOHCTBA.

2. CpoeKTHpOBaTh aKTUBHBINA 3JIEKTPUUECKUM (DUIBTP CO CIEIYIOIIUMH XapaKTepUCTH-

KaMU: TUT QUIBTPA; alpOKCUMHPYIOIIAs YaCTOTHAS XapaKTEPUCTUKA; MOPSIOK; CXEMHasl pea-
nu3anus; Ko3pGUIMEHT YCHJICHUs B I0OJIOCE MPOITycKaHwus; dactoTa cpeza (st ®BY, ®HY);
neHTpanbHas yactota (st [1® u PO); nodporHocTs (st [1D, PD). Ipoussectu moaenupona-
Hue padboThl puibTpa. OnpeneauTb XapaKTepUCTUKU MOTy4eHHOro (puibpTpa.

oM wWN

o ~

10.

11.

12.
13.
14.
15.

16.
17.

18.
19.

20.
21.

22.
23.
24,
25.
26.
27.

28.

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

3.2 3agaHus 1Jisl IPOMEKYTOYHON aTTeCTAUM

KoHTpo/1bHBIE BONIPOCHI K IK3aMEHY
DneMeHTapHbIe JIOTHUECKUEe (DYHKIIMH, YCIOBHBIE Trpaduueckue 0003HAUEHUS HJIEMEHTOB,
BBINOJIHAIOLINX 3JIEMEHTapHbIE JIOTHYecKHe (QYHKIHH.
Ta0nuiibl ICTUHHOCTU M aHAIUTUYECKUE BBIPAXKEHHS SJIEMEHTAPHBIX JJOTHYECKUX (DYHKIIHUH.
AKCHOMBI U 3aKOHBI QJIT€0PbI JIOTHUKH.
CriocoOb1 MUHUMH3AIHMN OYIIEBBIX (YHKIUH.
VYrpoleHue J0rHyeckix BeIpaKeHUH ¢ moMolbio kapT KapHo.
Hcnonb3oBanne M30BITOYHBIX KOMOMHAIMN JIJI1 MUHUMU3AIMK JIOTUYeCKUX QyHKiui. On-
HOBpPEMEHHAasi MUHUMU3AIUs] HECKOJIBKUX JIOTHUECKUX (DYHKIIMH.
Iudparopsl, BX YCTPOUCTBO, MPUHIUI pabOTHI, YCIOBHOE rpadudeckoe 0003HaYCHHUE.
JeumdpaTtopsl, UX YCTPOUCTBO, IPUHIUI pabOThI, yCIOBHOE Irpaduueckoe 0003HaYEeHHE.
HapammBanue pasmepHocTH aemmdparopa. Micnons3zoBanue aemmdparopa A peann3anun
JOTMYEeCKUX (QYHKIHH.
[IpeoOpaszoBaTenu KOAOB, Ha3HAYEHUE, CXEMHAsl pealn3alnus, YCIOBHOE Trpaduueckoe 000-
3HaYEHHUE.
MybTHIIIIEKCOP, €r0 CXeMa, MPUHIMI paboThl, TAOIUIBI UCTUHHOCTH, CXEMHOE 0003HaYe-
HHUE.
Peanuzanus nornyeckux GpyHKIMI Ha OCHOBE MYJIBTHILIEKCOPA.
JleMynbTUIUIEKCOp, MPUHIUI paboThl, CXEMHAs peaiu3alys, yCJIOBHOE 0003HaUEHHE.
KackanHoe BKIIOYEHHE MYJIBTUIUIEKCOPOB U JEMYIbTHILIEKCOPOB.
[TpeoOpa3oBaHue TBOMYHBIX YHCET B JECATUYHbIE U HA000POT. AJITOPUTM CIIOKEHHS U BbI-
YUTaHUS IBOMYHBIX YHCEI.
YMHOKEHHUE U I€JIEHUE B JBOMYHOM CHUCTEME CUMCIICHHUS.
Kozpbl oToOpaxkeHus AeCATUYHBIX YHCeN (JIBOMYHO-AECATUYHBINA KOJ|, KO/ ¢ U30BITKOM 3, KOJ
AlikeHa).
Kox «2 u3 5», xox JIoHcOHa : TabIUIbI COOTBETCTBUS, IPUHLIUIT TOCTPOEHUSI.
[TomycymmaTop, mpuHIUN paboThl, Ta0NMIAa UCTUHHOCTH, CXEMHasl peasin3alusi, YCIOBHOE
0003HaueHHE.
CymMmarop, NIpUHLHKIT paboThI, CXeMa, YCIOBHOE Ipaduueckoe 0003HaUEHHE.
CxeMHas peanu3aluy MHOTOPa3psIHOTO CyMMaTopa, €ro MpUHIUI paboThl U YCIOBHOE 000-
3HAYCHUE.
Brruntanue ¢ moMouip0 cymmaropa.
CxeMHas peanusanus peBEpCUBHOTO CyMMaTopa.
[{udpoBble KOMIapaTOphl, CXEMHAs peau3alys, IPUHLIUI padoThl, YCIOBHOE 0003HAUEHUE.
Kackagnoe BimoueHre Hu(pPOBBIX KOMIIAPATOPOB.
Tpurrepsl : noHsTHE, KJIacCU(PUKAIUS, YCIOBHbIE 0003HAUEHUS BXOJOB U BBIXO/I0B.
AcuHXpOoHHBIN RS-Tpurrep, npuHIMI padoThl, TAOIUIBI HCTUHHOCTH, CXEMa, YCIOBHOE 000-
3HaYECHHE.
CunxponHslii RS-Tpurrep, ycTpoiicTBO, MPUHIUI pabOThI, BpEMEHHBIE AMAarpaMMBbl, YCIOB-
Hoe rpaduueckoe 0603HauUEHUE.
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29.
30.
31.
32.
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.

JIByxcrynendarbsiii RS-tpurrep, cxema, npuHIUI pabOThl, BpEMEHHBIE JHArpaMMBbl, YCIOB-
HOe 0003HaUYCHHE.

D-tpurrep, cxemHnas peanuszainus B 6asuce «1-HE», Tabnuia uCTHHHOCTH, BpeMEHHBIE JHa-
IpaMMBbl, CXeMHOE 0003HauYEHHE.

T-tpurrep, cxemnas peanuszanus B 6asuce «-HE», Tabnauia HCTUHHOCTH, BpEMEHHBIE IHa-
rpaMMBbl, YCIIOBHOE rpaduueckoe 0003HaUCHHE.

E-tpurrep, cxema, mpuHIUI pabOTHI, YCIOBHOE 0003HAYEHUE.

S-Tpurrep, ycTpoicTBO, TabJIMIIa HICTUHHOCTH, Tpaduueckoe 0003HaUYCHHE.

JK-tpurrep, cxema, npuHIun padboThl, TAOIUIA UICTHHHOCTH, YCIIOBHOE 0003HAaYECHHUE.
Cxemnas peanuzanusi RS, D u T tpurrepos Ha ocHoBe JK-Tpurrepa.

Peructpsl : onpexnenenue, Ha3HAYCHUE, KIIACCH(HUKAIINS.

Peructpbl XxpaHeHus, cxeMHasl peajau3alus Ha ocHOBe D-Tpurrepos, mpUHLIUI pabOThI, yc-
JIOBHOE 0003HAYEHHUE.

Peructp casura c nocienoBaTenbHbIM IpUEMOM MHGOPMALIMH, CXEMHAs peaau3alus Ha 6ase
RS-tpurrepos, npuHImn paboTel, CXeMHOE 0003HAYECHHUE.

KomOuHupoBaHHbIM perucTp casura (¢ nocieaoBaTelbHO-IapayieIbHbIM IpuéMoM HH)OP-
MaIiu), CXeMHas peann3anus Ha 6a3e D-Tpurrepos, MpuHIUN pabOTHI, yCIOBHOE 0003HAYE-
HUE.

Cu€TuMKy U JETUTETH YacTOTHI : ONpeNeieHne, Kiaccu(uKanus, OCHOBHBIE XapaKTePUCTH-
KH.

ACUHXpOHHBI JBOWYHBIA CYMMHPYIOIIMM CYETUMK, cxema cuyéTdyhka Ha ocHoBe JK-
TPUITEPOB, MPUHIMII PabOThl, BPEMEHHbIE AMAarpaMMbl, TaOlMLla UCTUHHOCTH, YCIOBHOE
0003HaYeHHUE.

ACHHXPOHHBIH BBIYMTAIOLIMN CUETUMK, CXEMHas peanu3alnus Ha ocHoBe D-Tpurrepos,
NPUHIUI paboThI, BpeMEHHBIE JUAarpaMMBbl, YCIIOBHOE 0003HAaYCHHUE.

BeruuTaronuii caMooCTaHaBIMBAIOLIUIICS ACHHXPOHHBIN CUETUHK, CXeMa, IIPUHIIUIT PAOOTHI.
PeBepcuBHBII CUETUMK, CXEMa, IPUHIUT pabOTHI, 0003HAUYCHHE.

CHHXpOHHBIN MMOCIIEI0BaTEIbHbIN CUETUNK, CXEMa, IPUHIMI paboThl, YCIOBHOE 0003Haue-
HUE.

CHHXpOHHBIN MapajuieNbHbli CYETUMK, cXeMa Ha ocHOBe JK-TpUrrepoB, NPUHIUI pabOTHl,
YCJIOBHOE 0003HAUYCHHE.

Konbuesoii cuéruuk J[)koHCOHa, cxeMHast peanusauus Ha ocHoBe D-Tpurrepos, anroputm
paboTHL.

CuéTumKu ¢ MPOU3BOJIbHBIM KO3()(DUIIMEHTOM cuéTa, CUHTE3 IBOMYHO-IECITUYHOIO CUETUH-
Ka C UCMOJIb30BaHUEM METO/a aBTOCOpPOCA, €ro CXeMHas peaau3alusl.

3anoMMHaloNIMEe YCTPOICTBa, onpeaesieHue, Kiaccu(uKkalus, OCHOBHbIE XapaKTEPUCTUKU.
3anoMuHaroIIee yCTPOMCTBO C OJHOMEPHOM ajjpecalfei, cxema, IpUHITUI padOThI.
3anomuHarouiee ycrpoiictso tuna 2DM, cxema, npuHIUIT pabOTHI.

3anoMHHaroIIee YCTPOMCTBO C IBYMEPHOU ajipecaliueid, cxema, MPUHINI paOOTHI.

I13Y, nporpammupyemsble IpU U3rOTOBJIEHUH, CXEMA, IPUHIUI TPOrPAMMUPOBAHHUS, YCIOB-
HOE 0003HaYEHHE.

OpHokpatHo mnporpammupyemsle [13Y, mpuHuIun paboThl, MPOrpaMMHUPOBAHUS, CXEMHOE
0003Ha4YeHHe.

[Tepenporpammupyemsie [13Y, npunnmn paboTsl, NporpaMMHpPOBAaHUs, CXEMHOE 0003Haue-
HUE.

Bunp! onepaTuBHBIX 3aIIOMHHAIONIUX YCTPOICTB, YCIOBHOE 0003HAUCHHE.

[Tpunuun padots! ctatnueckoro O3V, nunamuyeckoro O3Y.

[Tpuniun paboThI 3aIIOMHHAIOLIETO YCTPOUCTBA C IPOU3BOJILHON BHIOOPKOM.

Bbydepnas naMaTh, Ha3HaYeHHE, CXEMA, IPUHLIUIT PaOOTHI.

CrekoBast maMsiTh, Ha3HAYEHUE, CXEMa, IPUHIIUIT PAOOTHI.

Ucnonw3oBanue [13Y mis peanuzannu 10ruueckux GyHKIHH.
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62.

63.

64.
65.

66.
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.

[IporpamMupyemble JIOTUYECKHE HHTErpAIbHbIE CXEMbl: Ha3HAYeHHE, NMPUHIMIT PadOTH,
Kiaccudukanms.

[TporpaMmMupyembie JIOTUYECKHE MAaTPHUIlbl, IPUHIMIT PabOThI, AITOPUTM IPOTPaMMHUPOBA-
HUSL.

[TpuHuMn paboThl IPOrpaMMUPYEMOI MAaTPUUHOM JIOTUKH.

[IporpaMMupyemble BEHTUJIbHBIE MAaTpPHUIbl, COCTaB, HPUHUUI pabOThl, KOHQUIyparus
[IBM.

[TporpamMupyemble KOMMYTHPYEMbIE MAaTPUUHbIE OJIOKH, COCTaB, IPUHLUII paOOTBHI.
[Mpunin padots! [TJIMC KOMOMHUPOBAaHHON apXUTEKTYPHI.

[{udpo-ananoropslii mpeodpa3oBaTelb, Ha3HAYCHUE, TPUHIMI padoThl cxeMbl L[AIT ¢ cym-
MHUPOBAaHUEM BECOBBIX TOKOB.

Cxema [IAIl Ha ocHOBe pe3uctuBHOM MaTpuilbl R-2R, mpuHIMn paboThl MpeUMyIIECTBa,
CXeMHOE 0003HaYCHHE.

Amnanoro-uu¢poBsle npeoOpa3oBaTesin, Ha3HAYEHUE, OCHOBHBIE XapaKTEePUCTUKH, IPUHLIUIIBI
paboTHI.

[Tpuntun padotel cxembl ALIII ¢ mapanienpHbIM Mpeodpa3oBaHUEM.

[Tpunuun padotst ALII co cnensuieii cBA3bIO.

AL BpeMsuMIyIbCHOTO ITpeoOpa3oBaHus, CTPYKTypHast CXeMa, IPUHIIMIT PaOOThI.
[Tpunuun padotst ALIIT nocnenoBaTebHOTO NPUOIHIKEHUS.

[Tpunnumn padotel AT ¢ ABOMHBIM HHTETPUPOBAHHUEM.

Onepaunonnslii ycunutens (OY), omnpeneneHue, OTIWYUTENbHBIE CBOICTBA, CTPYKTYpA,
CcXeMHOe 0003HaYeHHE, HCII0JIb30BaHHE OTPHLIATEIbHOM 00paTHOM cBsA3U B cxemax ¢ OVY.
Juddepennmanbupiii BXoqHoi kackaa OY, HazHaueHUE, 0COOCHHOCTH, CXEMHasl peayn3a-
s, 9QPEeKT cMeneHus HyJsl.

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

Kackanpl cnBura ypoBHS, IPOMEXYTOUYHOTO YCUJIEHUS U BBIXOJIHBIE KAacKaJlbl B OIEpallMOH-
HOM YCHJIUTEIE.

OcHoBHbIE TapaMeTPhI ONEPALIMOHHBIX YCUITUTEINEH.

CxeMbl BKIIIOUEHHs ONEpallMOHHBIX ycuiuTesned (quddepeHnranbHoe, HHBEpTUpPYoIee U
HEUHBEPTUPYIOIIEE BKIIOUYEHHS), OCOOEHHOCTH COOTHOIIEHUN BXOJHBIX M BBIXOJIHBIX BEJIU-
YHH B 3TUX CXEMaXx.

YacToTHbIE XapaKTEPUCTUKHN ONEPALMOHHOTO YCUITUTEINS U UX KOPPEKIIHSL.

[TapameTpsl KauecTBa ONEPALMOHHBIX YCUIMTENEH (TOYHOCTHBIE, IMHAMHUYECKHUE, SKCILIya-
TallUOHHBIE).

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

Cxembl W mpuHIMN PabOTHl JMHEWHBIX MpeoOpazoBarenield CUTHAIOB (mpeoOpa3oBaTesb
«TOK-HAIPsDKEHUE», HICTOUHUKHU TOKa, yIpaBiiseMble HalpshKeHHeM, TpeoOpa3oBaTellb OTpHU-
LATEJIbHOTO COIIPOTUBIICHUS, IOBTOPUTEND HAIIPSKEHNUS ).

Bugp! aktuBHbIX (uinbTpoB. CxeMsl naccuBHbIXx @HY, ®BY u [1®, ux cBoiicTsa.

CxemHas peanuzanys aKTHUBHBIX (QUIBTPOB 1-ro mopsakKa, X YaCTOTHBIE XAPAaKTEPUCTUKH.
[TpumeHeHue mpuHIUNIA cyneprno3unuy npu pacuére AUX GpuiabTpoB, mpocTedmii 2-X Kac-
KaJIHBIH 110J10cOBOM RC-punbTp.

Cxempl ®HY n ®BY 2-ro nopsinka no cxeMe Canena-Ked. CxeMHble pellIeHNs TOBBIIICHUS
nopsiaka GuiIbTPOB.

CxeMbl MOJIOCOBOTO U 3arpakJaroIlero akTUBHBIX (PMIIBTPOB 2-TO MOPSIIKA.

CxemHas peanu3anus ¥ NPUHIUI pabOThl pe30HAHCHOTO MOJIOCOBOTO (DUIIBTPA, YMHOKHUTEISA
€MKOCTH, TUpaTopa.

[IpumeHeHre MeTo1a MEPEMEHHBIX COCTOSIHUSI TPH MPOEKTUPOBAHNN aKTUBHBIX (DUIIBTPOB.
Jlorapugmuueckuii 1 IKCIOHEHIIUANBHBIN TPeoOpa3oBaTesin, CXEeMbI, IPUHLUI PaOOTHI.
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94. OgHONOMYNEeprOIHbIC MPELU3UOHHBIE BHIPSMHUTEIN Ha ONEPALMOHHBIX YCUIUTENSIX, IPUH-
U1 paboThI, 0COOCHHOCTH CXEMHBIX PeaTM3aIlii.

95. Peanm3anusi 1ByXIOJYNEPUOIHBIX MPELU3HOHHBIX BBIIPSIMUTENCH Ha ONEPAI[MOHHBIX YCH-
JUTENISIX.

96. Cxembl aHAJIOTOBBIX KOMMYTATOpOB. IIpuHIMI paboOThl W OTIMYMTENBHBIE OCOOEHHOCTH
CXEM 3JICKTPOHHBIX KOMMYTATOPOB Ha MOJIEBBIX TPAH3UCTOPAX.

97. CraTnueckue XapakTepUCTUKH aHAJOTOBBIX KOMMYTaTOPOB. AHAIOTOBBIE MYJIbTHILIEKCOPHI,
IPUHIUI paboThl, yCIOBHOE Ipaduueckoe 0003HaUEHHE.

98. lunaMu4ecKre XapaKTepPUCTHKH W SKCIUTyaTallMOHHBIE IapaMeTpbl aHAJIOTOBBIX KIHOYEH,
BIIUSTHUE MEXKITYINEKTPOaHbIX EMKocTell MOII-kiroueit Ha X XapaKTEPUCTUKHU.

99. VerpolicTBa BEIOOPKY U XpaHEHUs, HA3HAYCHHE, CXeMa, IPUHIIUT PabOThl, OCHOBHEIE XapakK-
TEPUCTHUKH.

100. VYcrpoiicTBa Ha MepeKIIOYaEMbIX KOHAEHCATOpaxX, MPUHIHUNI paboThl, MPUMEHEHHE, OC-
HOBHbIE [IPEUMYIIECTBA U HEJOCTATKH.

101. AmanoroBble KOMIIApaTOPbI, OINpEICIEHUE, AITOPUTM pabOTHI, OCHOBHBIC MapaMeTphl,
CXEMBbl YIPaBJIEHHUS YPOBHSIMH BBIXOJHOI'O HAIPSKEHHMsI KOMIIApaTopa Ha OINEPallMOHHBIX
YCUJIMTEISIX C OTPUIIATEIIHbHON OOpaTHOM CBSI3BIO.

102. OcobGeHHOCTH BBIXOJHBIX KacKaJOB CEpUHHO BBITYCKAaeMbIX KoMmmnapaTopoB. [losoxu-
TesbHas oOpaTHas CBsA3b B KoMmaparope. CxeMHas peanu3anus U MPUHIUI padOThI IBYXIIO-
pPOroBOro KoMmnapaTopa.

103. Cxemsbl 1 npUHOUT PaObOTHl UMITYJIBCHBIX YCTPOMCTB HAa OCHOBE aHAJIOTOBOTO KOMIapa-
Topa (AeTeKTopsl ypoBHs, Tpurrep lImura, sxaymuii MynbTHBHOpPATODP).

104. AHaJOroBBI MEPEMHOKUTEIh CUTHAJIOB, HA3HAYCHHE, YCIOBHOE rpadudeckoe 0003Ha-
yeHue. CxemHasl peanu3alys U OPUHIUN paOOThl OJAHOKBAIPAHTHOI'O NEPEMHOXKUTENS Ha
JOTapU(PMHUUECKUX YCUITUTEIISX.

105. /[lenutenb aHAIOTOBBIX CUTHAJIOB, CXeMa, IPUHIIUI PAOOTHI.

106. CxemHas peanu3amysi ¥ IPUHIUIT PaOOTHI IEIUTENS ITUPOKOIOJIOCHBIX CUTHAJIOB C TPH-
MEHEHUEM IO JHO-PE3UCTOPHOM ONTOIEKTPOHHOHN Maphl.

107. Cxema u3BIICUCHHSI KBAAPATHOTO KOPHSI.

108. Ilpunimn paGoThl 0aNaHCHOIO, AMILIMTYIHOTO, OJTHOIIOJIOCHOTO MOAYJIATOPOB Ha OCHOBE
AQHAJIOTOBOT'O MIEPEMHOKUTEIS.

109. dysxnuoHanbHas cXeMa U NPUHIUN pabOThl YABOUTENSA U JIEIUTENs 4acTOThl aHAIOIo-
BOT'O CUTHAJIA.

110. Ilpunmun pabotsl ¢azoBoro, OupazHOro, JTMHEHHOrO aMIUIMTYIHOIO JIEMOAYNIATOpa U
KBaJJPaTUYIHOTO JIETEKTOPA.

TunoBble IK3aMeHALMOHHbIE 3212491
1. Paccuurare npeoOpa3zoBaTesb KOJOB IO 33JJaHHON TaliMIle HCTUHHOCTH U 3a/laHHOM 0a3u-
ce.
Ynpoctuts OyneBy (GyHKIHIO C TOMOILBIO 3aKOHOB M aKCHOM aJreOphl JTIOTUKH.
[TpuBectu goruueckyro QyHKIHIO K TpedyeMoMy Oas3ucy.
VYnpoctuts OyneBy (GyHKIHMIO ¢ TOMOIIBIO KapThl KapHo.
PaccuuraTh CUéTUMK 10 3aJaHHON TaOJIHIlE HCTUHHOCTH.
CripoeTKupoBaTh CXeMy JEUTENs YaCTOTHI C 3a/JaHHBIM KO3 (DUITUEHTOM JieNIeHHS.
CnpoektupoBath mpeoOpa3zoBaTens KOJI0B Ha mudparope u nemmdparope.
Paccumnarts cxemy HeMHBepTUpYIOLIEro ycunurens Ha OY.
PaccuuraTh cxemy nHBepTHpYrOUIero ycunrens Ha OVY.
0. Paccumnrars cxemy auddepenunansaoro yeunurens Ha OY.
11. Paccuurartes cxemy uHTerparopa Ha OV.
12. Paccunrats cxemy auddepenuupyromiero ycunurens Ha OY.
13. Paccuurars cxemy cymmaropa Ha OV.
14. Paccuurats 3BeHO (uiabTpa 2-ro nopsaka.
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Jlucr perucrpanuu usmenenui k PI1JI

OcHoBaHNE BHECEHUS
N3MCHCHUA

KonnuectBo
CTpaHMIY
W3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

Bocnurarensnas padora odyuaromuxcs. OcHo-
BaHue: @enepanbHblil 3akoH oT 31.07.2020 N
304-d3 "O BHecenuu n3meHeHuii B denepaiib-
HbIi 3aK0H "OO0 oO6pazoBanuu B Poccuiickoii
®denepanun" M0 BOpocaM BOCITUTAHUS 00Y-
qaromuxcs"

[IpakTHueckas MoAroToBKa 00y4aroIUXCs.
OcHoBanue: [Ipukaz MuHHCTEpCTBA HAYKH
U BeICIIETo oOpazoBaHus Poccuiickoit de-
nepauuy, MUHUCTEPCTBA IPOCBEILIEHNUS
Poccuiickoit @eneparnuu ot 05.08.2020 r.
Ne 885/390 "O npakTuyeckoii moAroTOBKE
oOyyaromuxcs"

AKTyaJ'II/IS anus CIIMCKa JINTEPaTypPhl
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