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1 OOume mooKeHus

PaGouast mporpamMma u (OHJI OIEHOYHBIX CPEIICTB MUCIUIUIMHBI « MHUKPOCXEMOTEXHUKA
AQHAJIOTOBBIX U IU(POBBIX YCTPOMCTBY» COCTABICHBI B COOTBETCTBUU C TPEOOBAHUIMHU (eepaib-
HOTO TOCYJapCTBEHHOTO 00pPa30BaTEIBLHOTO CTAaHJAPTA, YTBEPKIACHHOTO MpUKazoM MuHHCTED-
cTBa oOpa3oBanus U Hayku Poccuiickoir @enepanuu Ne 950 ot 19.09.2017, 1 ocHOBHOH mpo-
deccroHanbHONW 00pa30BaTENbHON MPOrpaMMBI TOATOTOBKU «H)XXEHEpHOE N1e0 B MEIUKO-
OMOJIOTMYECKOM MPAKTHKE)» 1O HampaBieHuo moarotoBku 12.03.04 buotexHU4YeCKHe CUCTEMBI U
TEXHOJIOTHI.

[IpakTHyeckas MOATOTOBKA pealn3yeTcs Ha OCHOBE: Mpo(decCHOHAIbHOIO CTaHIapTa
26.014 «Cneunanuct B 00acTH pa3pabOTKH, CONMPOBOXKACHUS M MHTETPALIH TEXHOIOTMYECKIX
IIPOLIECCOB U MPOU3BOJICTB B 00JaCTH OMOTEXHHMYECKHUX CHUCTEM U TexHojorui». O6oOiieHHast
TpynoBast ¢pyHKIus A - Pa3paboTka m WHTErpanus OMOTEXHHUYECKUX CHUCTEM W TEXHOJOTHH, B
TOM YHCIIE MEAUITMHCKOTO, IKOJIOTHYECKOTO U OnomMerpuieckoro HazHaueHus. TD 3.1.2 - [Ipo-
E€KTUPOBAaHHE OMOTEXHUYECKUX CHUCTEM M TexHosoruil. HeoOxomumeie 3nanus H3-2 TIpuHumns
MOCTPOCHUS U JCHCTBUS OCHOBHBIX ()YHKIIMOHAJIBHBIX Y3JI0B OMOTEXHUYECKUX CHCTEM MEIH-
IIUHCKOT0, 9KOJIOTHYECKOT0 U OMOMETPUYECKOTO HA3HAUCHHUS.

3anayn [Tonydyenue 3HaHUK MO0 MAaTEMAaTUYECKUM OCHOBAM M CXEMOTEXHUYECKUM Me-
AACHHTIINHBL TOJaM TPOEKTUPOBAHUS IU(POBBIX YCTPOMCTB, aHAJIOTOBBIX YCTPOMCTB Ha
OCHOBE OIIEPAL[MOHHBIX YCWJIMTEIICH; MOJyYEeHUE 3HAHUM M0 NPHUHLUILY ACH-
CTBUSL YCTPOMCTB IU(PO-aHAIIOTOBOTO U aHAIOro-1upoBoro mnpeodpasopa-
HUSl CUTHAJIOB; IMPUOOPETEHHE MPAKTUYECKUX HABBIKOB IPOEKTHUPOBAHUS
U(POBBIX JOTHUYECKUX CXEM; MPUOOPETEHHE MPAKTUUECKUX HABBIKOB MPOEK-
THPOBAHUS aHAJIOTOBBIX CXEM Ha 0a3e ONepalMOHHBIX YCHIIMTENEH; mpruodpe-
TEHHE HABBIKOB HUCCJIEIOBAHUS U OLEHKU KauecTBa padoThl ()yHKIIMOHAIBHBIX
MOJyJIeil aHAJIOTOBOM M IU(POBON TEXHHUKH; (HOpPMUPOBAHHE HEOOXOIUMBIX
KOMIETEHIMH B chepe npodeccuoHanbHON ASITETLHOCTH.

OcHOBHBIE [TpuHUMIB paOOTHI U IPOEKTUPOBAHUS LIU(PPOBBIX YCTPOMICTB.
pasziensl / TeMbI | [[puHIHIIBI paGoThl X NPOSKTHPOBAHHS AHAJOTOBBIX YCTPOICTB HA ONMEPAIlH-
ANRCIHUTITAHBL OHHBIX YCHITUTEISX.

CxeMHBbIe peanu3aly ¥ NPUHLIUIB padoThl MUPPO-aHATIOTOBBIX U aHAJIOro-
1 POBBIX peodpa3zoBaTeseH.

2 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

[Tponiecc m3ydeHuss AMCUMIUIMHBI «MMKPOCXEMOTEXHHKA aHAJIOTOBBIX M IM(PPOBBIX
YCTPOMCTBY» HarpasieH Ha (OPMUPOBAHUE CIEAYIOMNX KoMIeTeHInH B cooTBeTcTBUU ¢ PI'OC
BO u ocHoBHO# 00pa3oBaTenbHON IporpamMmoii (Tabnuua 1):

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI UX TOCTHKCHHS

Kog nmo ®I'OC WNHauKaTopsl JOCTHKEHUS [Inanupyemsle pe3ysbTaTsl
00y4eHUS IO TUCIIUTUTAHE

[IpodeccronanbHble

[1IK-1 Crocoben  TIK-1.1 3HaeT mpuHUMIBI KOHCTPYHUPOBaHUA | 3HATh MPUHIUIIBI TIOCTPOE-
BBIMIOJHATH pac-  OMOTEXHUYECKHX CUCTEM U MEAMIIMHCKHUX HUS ¥ IPUHLUIIBI JeHCTBUS
YeT M MPOEKTU-  M3JAEJHHA C YIeTOM XapaKTEepUCTHK OMOJIOTH- = OCHOBHBIX ()YHKIIMOHAIBHBIX
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Koa mo ®1'0C Nuaukatopel 1OCTHXXKEHUS [Inanupyembie pe3ybTaThl
0o0ydeHus IO TUCITUTLTNHE

poBaHue Ouo- YECKUX 00BEKTOB, U3BECTHBIX IKCIEPUMEH- | Y3JI0B OMOTEXHUYECKUX CHC-

TEXHUUYECKUX TaJbHBIX U TEOPETUUYECKUX PE3YIbTATOB TE€M MEJULUHCKOI0, 3KOJIO-

CUCTEM U MEU- IrMYECcKOro u OmoMmerpuye-

LIUHCKUX HU37e- CKOT'0 Ha3HA4EHUS.

JIMHA C UCTI0JIb30-

BAHHEM CPE/ICTB YMeTh NpOBOIUTH OLIEHOY-

ABTOMATH3AIIHH HBIE PacueThl XapaKTEPUCTUK

IPOEKTHPOBAHUS OCHOBHBIX (DYHKIIMOHAJIEHBIX
ITIK-1.2 YMmeeT npoBOAUTH OLIEHOYHBIE pac- y3JI0B OMOTEXHUYECKHX CHC-
YeThl XapaKTEePUCTUK OJIOKOB U y3JI0B OHO- TE€M MEIULUHCKOI0, 3KOJI0-
TEXHUYECKUX CUCTEM U MEIUIMHCKHUX M3/le-  THMYECKOro U OmoMerpude-
i CKOTO Ha3HA4YECHHsI Ha OCHOBE

0a30BBIX (PYHKIIMOHATHHBIX
MOJTyJIei aHAJIOTOBOM U U -
pPOBOI TEXHUKH.

Bnaners HaBbIKaMH MTPOEK-
THUPOBAHUsI aHAJIOTOBBIX U
UPPOBBIX PYHKIIMOHATb-
HBIX y3JI0B OMOTEXHUYECKUX
CHCTEM METUIIMHCKOT0, KO-
JIOTUYECKOT0 ¥ OHoMeTpuye-
CKOT'O HA3HAYEHUS C UCIIOIb-
30BaHUEM CPEICTB aBTOMa-
TU3AIIH TPOSKTUPOBAHUS

[1K-1.3 BrnageeTr HaBbIKaMU pacueTa U Mpo-
CKTUPOBAHUS OMOTEXHUUYECKUX CHCTEM U Me-
JTUITHCKUX W31 ¢ UCIIOJIb30BaHUEM
CPE/ICTB aBTOMATH3aLUH MPOCKTUPOBAHUS

3 MecTo IMCHUIIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTebHOIi MPporpaMMsl

JucuunianHa « MUKpOCXEMOTEXHUKA aHAJIOTOBBIX U IIU(PPOBBIX YCTPOHUCTB» MU3ydaeTcs
Ha 3 Kypce B 5 cemectpe.

JlucuunianHa BXOAMT B cocTtaB Onoka 1 «/lucuumumbbel (MOAYIH)» UM OTHOCUTCS K
4acTH, GOPMUPYEMON yUaCTHUKAMU 00pa30BaTEIbHBIX OTHOILIEHUH .

Jlisi OCBOEHMSI TUCIMITIIMHBI HEOOXOIUMBI 3HAHMs, YMEHHUs, HaBBIKH, COPMHUPOBAHHBIE
B IIPOLIECCE U3YUYEHUS AUCLUIUINH / IPaKTUK: yueOHas MpaKTHKa.

3HaHMA, YMEHHUS U HaBbIKM, CGHOPMHUPOBAHHBIE MpPH H3YYCHUHM JTUCIUIUINHBI
«MUKpPOCXEMOTEXHUKA aHAJOTOBBIX M IMU(PPOBEIX YCTPOUCTB», OYIyT BOCTPEOOBAHBI MIPH H3Y-
YEHUU MOCIEAYIOUINX JUCIMIUIMH: T€HEepaToOphl U MpeoOpa3oBaTeld CUTHAJIOB B OMOMEIUIUH-
CKHUX YCTPOMCTBaX WJIM pellaKCallMOHHBIE MPOLECChl B OMOMEIUIIMHCKUX YCTPOMCTBAX, TUArHO-
CTMYECKHE MEIMIIMHCKUE anmaparhl U CUCTEMbl, OMOTEXHHUUECKUE CHCTEMbl MEIUIIMHCKOTO Ha-
3HAYEHUs WU alapaThl ¥ CUCTEMBI DKOJIOTHYECKOTO KOHTPOJISI, HICTOYHUKH BTOPUIHOTO DIICK-
TPONUTAHUS, IPEAUIIIOMHON PakTUKU U noaroroske BKP.

JuctmmumHa «MUKPOCXEMOTEXHHKA aHAJOTOBBIX M IMHU(POBBIX YCTPOWCTB)» YaCTHIHO
peanusyercst B opMe NpakTHUECKOM MOAroToBKU. IIpakTHdeckas MOATOTOBKA OpPraHU3YeTCs
IyTeM MPOBE/ICHUS / BHIOTHEHUS: TIPAKTHYECKUX 3aHATHIA, 1a00paTOPHBIX paboT, BHIIOTHEHHUS
PI'P.

JuctmmumHa «MUKPOCXEMOTEXHHKA aHAJIOTOBBIX W IU(PPOBBIX YCTPOKMCTBY» B pamMKax
BOCIIUTATEIbHON paboThl HampaBjieHa Ha (HOPMUPOBAHHE y OO0YYAIOIUXCS YMEHHUS CaMOCTOs-
TEJIEHO MBICTIUTh, Ha Pa3BUTHE MPOPECCHOHATBHBIX YMEHHI, BOCIIUTAHIE YyBCTBA OTBETCTBEH-
HOCTH 3a BBINIOJIHEHUE Y4eOHO-TIPOU3BOJICTBEHHBIX 3aaHUH.
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4 O0beM IMCUMILTHHBI (MOIYJISI) B 3a4€THBIX €IUHUIIAX ¢ YKA3aHMEM KOJIMYeCTBA
aKajgeMHYecKHX YacoB, Bbl/IeJIECHHbIX HA KOHTAKTHYIO padoTy 00y4yaomuxcsi ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PadoTy

0o0y4Jaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILIMHBI cOcTaBisAeT S 3.¢., 180 akaz. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOTYJIS) 110 BHJIAM YUYE€OHBIX 3aHATHI MpeCTaB-

JIEHO B Tadymue 2.

Ta6ymma 2 — O6beM TUCHUTIINHBI (MOYJIs) TIO BHIaM YYCOHBIX 3aHATHH

O0beM TUCHUTIINHBI

Bcero akagemu-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

180

KonrakTHas aynuropHasi padora o0y4aommxcs ¢ npenogasareseM (1o
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro

81

B ToM uncie:

3aHATHSA JIEKIIMOHHOTO THIA (JISKIIUM U MHBIC YYCOHBIC 3aHATHUS, IPEITY-
CMaTPHUBAOIINE IPEUMYIIIECTBEHHYIO TIepeaady yu4eOHOH HHpOpMAaITIH I1e-
JIarOTHYCCKUMH PaOOTHHKAMU )

32

3aHATHUS CEMUHAPCKOI0 THIA (CEeMUHAPHI, TPAKTUYECKUE 3aHATHUSA, TTPaK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI M HHBIE AaHAJIOTUYHBIE 3a-
HSATHS)

B TOM 4HcJIe B (hOpMe MPAKTUYECKON MOJTOTOBKHU:

48

48

CamocTtosiTeibHAsA padoTa 00y4alOIIMXCSl M KOHTAKTHAsA padoTa, BKIIO-
YaloI1as TPYMIIOBbIE KOHCYJIBTAllUH, HHIUBHIyIbHYIO paboTy 00ydaro-
muxcs € mpenoaaBaTCIsIMnu (B TOM YUCJIC UHANBUAYAJIbHBIC KOHCYJ'II)TaIH/H/I);
B3aUMO/IEIICTBHE B 3JIEKTPOHHOHN HH(OpMAIIMOHHO-00pa30oBaTeIbHOM cpeie
By3a

65

[TpomesxyTouHas arTectanus o0yJaromuxcs — JK3aMeH

35

5 Coaepxanue IUCUHMILIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM
(paszpenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJMYECTBA aKaJleMUYeCKHUX

4acoB U BHJ0B y4eOHOH padoThI

Tabnuua 3 — CTpykTypa H coJiepKaHue AUCHUILIMHBI (MOYJIs)

Bunst yueOHOI paboThI, BKIIIOYAsi cCaMo-
CTOSATEIBHYIO0 Pab0OTy 00YJAIOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

KonTaktHas padorta npenojana-

HaumeHnoBaHue pa3zienoB, TeM U COJiepKaHue Ma- TeJIsl C 00yJaloUMMHUCS
Tepuaia Jlekumu | Cemunap- | JlaGopa-
CKHE TOpHBIE
(mpakTu- | 3aHATHS
4ecKue
3aHSTHS)

CPC

Pa3nea 1 Ilndposbie ycTpoiicTBa




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

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

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 1.1 KoMOMHALIMOHHBIE JIOTHYECKHE YCT-
poiicTBa

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

Munumm3anus 0yneBbix GyHKIHH. CHHTE3 KOM-
OMHAIIMOHHBIX CXEM.

[Mudpatop, nemudparop. MynbTHILIEKCOD, Ae-

MYJIBTHILIEKCOP.

basucel 6yneBbix QpyHkuuii. CriocoOsI mpeicTaB-
JeHus OyJeBbIX (QyHKIHH.

Komnaparop, MaKOpUTapHBINA JIEMEHT.
ITonycymmarop, cymmarop.

Pacuér npeoOpazoBaress KogoB*.
[IpoexTupoBanue npeodpazoBaTeisi KOJAOB™.

HccnenoBaHue JTOrHYECKUX 3JIEMEHTOB™.
HccnenoBanre KOMOMHAIIMOHHBIX YCTPOHCTB™.

10

Tema 1.2 ITocnenoBaTe/IbHOCTHBIE JIOTHYECKHE
ycTpoiicTBa

ACUHXpOHHBIN, CUHXpOHHBINH RS-Tpurrep. JIByx-
TakTHbIN RS-Tpurrep.

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

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

CuHre3 cuéTunKa ¢ IpOU3BOIbHBIM KO PUIIUECH-
TOM CU€TA.

HccnenoBanue TpUrrepoB™.
VccnenoBanue peructpop™.

[TpoexTupoBanue cyéTunka™.
Pacuér cuérunka c nomompio kapt Kapno™.

CamoocranaBnuBaronuiicss cu€ruuk. PeBepcus-
HBINA CUETYHK.

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 00yUaIOLIMXCS U TPY-
JIOEMKOCTH (B Yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 2.1 OnepaunoHHblIe YCHIUTEH
OnepaloHHBIN yCUIIUTEND, TapaMETPbl, Ha3Ha-
yeHue, QyHKIMOHAIbHAS CXEeMa.

Cxewmsl BrmoueHust OV, GpyHKIIMOHAIBHBIE yCT-
poiictBa Ha OY.

CxeMbl 1 mpuHLUI paboThl 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 mpeoOpa3oBaTe/id aHA-
JIOTOBBIX CUTHAJIOB

Jlorapudmupyromuii mpeodpazoBareib. IKCIO-
HEHIUAJLHBIN TPeoOpa3oBaTeb.

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

YMHOXUTEND EMKOCTH, THPATOP.

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

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

HccnenoBanue cxem 3JE€KTPUUECKUX (QUIBTPOB™.

Pacuér punprpa 1-ro mopsaxa™.

Pacuér 3BeHbeB 2-r0 nopsaaka no cxemam Caie-
Ha-Kes™.

Pacuét 3BeHbeB (PUIBTPOB MO CXeMaM Ha 3-X
KOHJIEHCATOpax, OMKBaJIPaTHBIX 3BEHHEB™.

14

Tema 2.5 Cxembl aHAJI0r0BOI0 Npeodpa3oBa-
HHS CUTHAJIOB

AHaJIOrOBBIE KOMMYTATOpPHBI. Y CTpOiicTBa BBIOOP-
KU-XpaHEHUs. Y CTPONCTBA Ha MEPEKITFOYAEMBIX
KOH/JIEHCATOPaX.

AHazorosble KomnapaTopsl. 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 00yUaIOLIMXCS U TPY-
JIOEMKOCTH (B Yacax)

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

Pa3nen 3 Anasoro-ungposbie u HH(PO-aHAIOrOBLIE IPe0dpa3oBaTe N

Tema 3.1 LHudpo-ananorosnie mpeodpa3oBare-
Jn

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

Uccnenosanue LIAIT*. - - 2 -

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

Tema 3.2 Anasioro-uudpoBbie nmpeodpazoBare-
Jn

[Tocnenosarensubie ALIL. ALIII mocmemoBarennb-
Horo cuéra. ALIIl nocnenosarensHOro nmpuoIu-
JKEHUS.

[Tapamnensubiii AL

AIII ¢ 1BOMHBIM HHTEIPUPOBAHUEM.
Curma-gensta ALIL

Uccnenoanune AILIT*. - - 2 -

UToro
10 IMCHUILINHE

32 16 32 64

3aH$ITI/I${, OTMCUYCHHBIC 3HAKOM ((*», pCaIn3yroTcCs B q)OpMC HpaKTquCKOﬁ IHOATOTOBKH.

6 BHeayauTopHasi caMOCTOSITeIbHASI pa60Ta 00y4aIOIIUXCS MO TUCHUIITUHE
(MmonyJi0)

[Ipy mTaHUpOBAaHWM CAMOCTOSITETBHOW pPabOThl CTYAEHTY PEKOMEHIYETCS PYKOBO-
JICTBOBATHCS CIEAYIOIIUM pacipeielieHneM YacoB Ha CaMOCTOSATEIbHYI0 paboTy (Tabnuua 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/II71 HJIM UHBIX MaTepHUalioB, H606XO,Z[I/IMBIX JJIA

OIICHUBAHUS PE3YJIHTATOB OOYUYEHUS MO 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 00ecTiedeHne JUCIIUIIMHBI
(MmomxyJin)

8.1 OcHoBHas JauTEpaTYpa
®ponoB A.B. CxemorexHuka IH(pPOBBIX ycTpoiicTB: JlaboparopHblii mpakTukym /
A.B.®ponos. — Komcomonsck-ua-Amype: PI'BOY BO «KHAT'Y », 2022. — 128 c.
Jlauun, B. U. Dnexrponuka / B. U. Jlauun, H. C. CaBénoB. — PoctoB-Ha-Jlony: deHuKc,
2008. — 306 c.
Kysznenos, B. II. MukpocxeMOTeXHHKa aHAJIOTOBBIX YCTPOHCTB: yueO. mocobue / B. IL
Ky3nemnoB. — Komcomonbck-Ha-Amype: uzaarenbctBo ['OYBIIO «Komcomomnbckuii-Ha-
AMype rocy1apCTBEHHbI TEXHUYECKUN yHUBepcuTeT», 2007. — 115 c.
Kysnenos, B. I1., Mukpoasnektponuka: y4ue0. mocooue / B. I1. Ky3nenos. — Komcomoibck-
Ha-Amype: usgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype roCyAapCTBEHHBIA TeX-
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. — Komcomonnck-Ha-Amype: uzaarensctBo ['OYBIIO
«Komcomonbckuii-Ha-AMype TOCYAapCTBEHHBIM TEeXHUYECKUW yHUBepcuTeT», 2011. —
131c.
Jlerocraes, H.C. MukpocxemMoTexHuKa. AHAJIOroBasi MUKPOCXEMOTEXHUKA: y4eOHOe 10Co-
6ue / JlerocraeB H.C., YerBepros K.B. - Tomck: ToMmckuii rocynapcTBeHHbIH YHUBEPCUTET
CHCTEM ympaBlieHHss U paauodnektponuku, 2014.— 238 c. // IPRbooks: snexrponHO-
oubmuoreunas cucrema. — URL: http://www.iprbookshop.ru/72130.html (nara oOpamienus:
11.05.2022). - Pexxum 10CTyMA: MO HOAIHUCKE.
[[Tapamos, A.B. MukpoanekTponnka: yueonoe nocooue/ [llapamos A.B. - Tomck: Tomckuit
rOCyJapCTBEHHbIN YHUBEPCUTET CUCTEM YIPABICHHs U pannodiekTponuku, 2007.— 138 c.
Il IPRbooks: 3JIEKTPOHHO-OMOIMOTEYHAS cucTema. - URL:
http://www.iprbookshop.ru/13948.html (mara o6pamenus: 11.05.2022). - Pexum gocryma:
IO TIOJTIITHCKE.
Hosukos, }0.B. Beenenue B undpoyro cxemorexuuky / Hosukos 10.B. - M.: UnTepHeT-
VYuusepcuter Uupopmarmonnsix Texunonoruii, 2016.— 392 c. // IPRbo0OKS: smnexTpoHHO-
oubmuorteunas cucrema. - URL: http://www.iprbookshop.ru/52187.html (zata obpamienus:
11.05.2022). - Pesxum A0CTyIA: 1O MOAMUCKE.
I'puropres, b.1. DnemenTtHas 0a3za u ycTpoicTBa IU(PPOBON TEXHUKHU: yueOHOe mocodue/
['puropseB B.W. - CII6.: Yuusepcurer UTMO, 2012.— 89 c. // IPRbooks: snextponHo-
oubmuoreunas cucrema. -URL: http://www.iprbookshop.ru/65394.ntml (mnata oOpareHwus:
11.05.2022). - Pesxum A0CTyIa: MO MOAIMUCKE.

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

poticte/ Bonosuu I'.11. - Caparos: IlpodobpaszoBanue, 2017.— 528 c// IPRbooks: aiek-
TpoHHO-OMOMMoreunas cucrema. - URL: http://www.iprbookshop.ru/64066.html (nara o6-
pamienus: 11.05.2022). - Pexxum 0CTyma: mo moamucKe.

8.2 JlomotHUTEIBLHAS IUTEPATYypa

11) Jlrxoucon, JI. CipaBo4HUK 110 akTUBHBIM uibTpam / J[. JlxoucoH, Jx. xoucon, I'. Myp.:
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M. Dneproaromuszaat, 1983. — 127 c.

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

13) llIumkun, .M. ®yHKIMOHANBHBIE yCTpoiicTBAa HUPPOBBIX cucteM: MoHorpadust/ umkun
I''1., T'onuapo C.H. - Capos: Poccuiickuii denepanbupiii siaepasiii nentp — BHUND D,
2011.— 350 <c¢. // IPRbooks: oamekTpoHHO-OMOMMoTeyHas cucrema. - URL:
http://www.iprbookshop.ru/60873.html (mata o6parmenus: 11.05.2022). - Pexum mocryma:
0 TIOJIITHCKE.

8.3 MeToanyecKkue yKa3aHus A5 CTYA€HTOB [0 OCBOECHHIO THCIMILIMHBI

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) KysuenoB, B. TI. MUKpOCXeMOTEXHHKA aHAJIOTOBBIX YCTPOHCTB: yuebd. mocobue / B. II.
Ky3nemnoB. — Komcomonbck-Ha-Amype: wmzaarenbctBo ['OYBIIO «Komcomomnbckuii-Ha-
AMype rocy1apCcTBEHHbI TEXHUYECKUN yHUBepcuTeT», 2007. — 115 c.

16) Kyznemnog, B. I1., Mukpoanektponuka: yued. mocodue / B. I1. Ky3nenos. — Komcomomnbck-
Ha-Amype: usgarensctBo 'OYBIIO «Komcomonbckuii-Ha-AMype roCyAapCTBEHHBIA TeX-
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 TEXHUYECKUW yHUBepcutTeT», 2011. —
131 c.

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

19) UccrnenoBanne aHAIOTOBOWM CXEMbI M3BJICUCHHUS KBAJPATHOTO KOPHS: METOJNYECKUE yKa3a-
HUS K J1abopaTopHOW paboTe Mo Kypcy «MMKpOCXEMOTEXHUKA aHAIOTOBBIX YCTPOMHCTBY /
coct. A.B. ®ponos, C.H. I'pundensa. — Komcomonnck-na-Amype: ®I'BOYBIIO «KHAT -
TVY»,2012. -9 crp.

20) UccrnenoBanne akKTUBHBIX (PUIBTPOB: METOAMYECKUE YKa3aHHS K JIAOOpAaTOPHOM paboTe Mo
Kypcy «MHKpPOCXEMOTEXHHKA aHaJOTOBBIX yCTpoHCTB» / cocT. A.B. ®ponos, C.H. I'pun-
denpa. — Komcomonbck-na-Amype: ®I'BOYBIIO «kKHATTY», 2012. — 17 c1p.

21) UccnenoBanue mudpo-aHAIOroBoro mpeodpasoBarelis: METOIUYECKUE YKa3aHusl K jabopa-
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) UccnenoBanne UMITYJIbCHOTO MEPEMHOXKHUTENS: METOJNYSCKHE YKa3aHHs K JIaOopaTopHOi
pabote mo Kypcy «MHKpPOCXEMOTEXHUKA aHAJIOTOBBIX YCTpOHCTB» / cocT. A.B. ®ponos,
C.H. I'pundensa. — Komcomonsck-Ha-Amype: ®I'BOYBIIO «KHAI'TY», 2012. — 12 c1p.

8.4 CoBpemenHbIe npodeccuoHATbHBbIE 6a3bl JAHHBIX H HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIO0JIb3yeMble NMPHU 0CYLecCTBJIeHUN 00pa30BaTeIbHOI0
npounecca no JTUCHUIINHE

1) IPRBoOOKS: snekrponHas Oubiamoreunas cucrema: caiit. — Capatos, 2018. — URL:

https://www.iprbookshop.ru (mara obpamenus: 11.05.2022). — Pesxxum moctyma: 1o
TIOJIITUCKE.

10



2) bBa3za mannpix marasuna «Ywmm u Iumy : caiit. — Mocksa, 2006. — URL:
https://www.chipdip.ru (zara o6pamienns: 11.05.2022). — Pexxum goctyma: cBoOO/I-

HBIH.

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

4) RadioRadar: DnexTpoHHO - nHGOpMaMOHHbIH mopTan : caiT. — 2003. — URL:
https://www.radioradar.net (nata oopamenus: 11.05.2022). — Pexxum nocryna: cBo-

OOIHBIIA.

8.5 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEp-
HeT», He00X0AMMBIX /IJIS OCBOCHU S JUCHUILIMHBI (MOLYJIs1)

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

2) HamuonanpHash 3yeKkTpoHHass Oubnuoreka : caiit. — Mocksa, 2004 — URL:
https://rusneb.ru (nata oopamenus: 11.05.2022).

3) Eamuoe okHO A0CTymHa K MHGOPMAIMOHHBIM pecypcaM : caitt. — Mocksa, 2005. — URL:
http://window.edu.ru (zata oopamenwus: 11.05.2022).

8.6 JInueH3nonHoe M CBOGOTHO PACIIPOCTPAHsIeMOe MPOrpaMMHOe odecriedeHne, uc-
MoJib3yeMoe MPH OCYIIeCTBIEHUH 00Pa30BaTEILHOI0 Mpoiecca
MO TUCHHIIHHE

Tabnuna 7 — [lepeuenb UCNOIB3yeMOro MPOrpaMMHOT0 00ecrieueHus

HaumenoBanue PexBHU3HTHI / yCIIOBUS MCTIOIB30BAHMS
I10
OpenOffice CBobosHas NTULIEH3US, YCIOBHS UCIIOIb30BAHUS 110 CCHUIKE:
https://www.openoffice.org/license.html
Mathcad Jorosop Ne 106-AD120 ot 27.11.2012
Education
SimInTech Cornamenue o corpyaauuectse oT 01.10.2021, nmuceMo o mpenocrasiie-

Huu guneH3nn ucx.Ne 179/202110 ot «11» oxtsOpst 2021 r.

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 UCTONBb30BaHUS IO CCHITIKE:

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

Opranu3zaiys o0pa3oBaTeIbHOrO MpoLecca perJaMeHTHpyeTcs y4eOHbIM TUIaHOM U pac-
NUCAHHEM YyYeOHBIX 3aHATHH. SI3bIk 00yueHus (mpemnojaBaHusi) - pycckuid. [{ns Bcex BUIOB ay-
JTUTOPHBIX 3aHITAN aKaJIEMUYECKUH Yac YCTaHABIMBACTCS MPOJODKATEIHHOCTRIO 45 MUHYT.

IIpu ¢GopmupoBaHuM CBOEH HMHAMBHIyalTbHOH 00pa30BaTENbHONW TpPaeKTOpUU 0Oyuaro-
HIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONINX TUCIUIUIHH U MPO(ECCHOHATBEHBIX MOJY-
JIei, OCBOEHHBIX B IpoOIlecce MPEIeCTBYIOUIEro 00y4eH s, KOTOPBIH 0CBOOOXKIaeT oOyyatomie-
rocst OT HEOOXOAMMOCTH X TIOBTOPHOTO OCBOEHUSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIi mpoliecc MpH MpenoilaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
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HBIC 06pa30BaTeanLIe TCXHOJIOTUU NMPCACTABJICHBI JICKIUAMU U CCMHUHAPCKUMU (HpaKTquCKH-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIONIB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM MpoBeaeHus 3anatuil. Mudopmanmonusie
0o0pa3oBaTe/IbHbIE TEXHOJOIMH PEAIU3YIOTCS IMYTEM aKTMBHM3allMHM CaMOCTOSTENbHOW DPabOTHI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JEeKIIHOHHOI'0 TUIIA

JIEKIMOHHBIN KypC MPEeanoaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOr0 IJIaHa.

Ha niepBoii iekumu JeKTop 00s13aH MpeayNnpeauThb CTyJ€HTOB, IPUMEHUTENBHO K KaKOMY
06a30BOMY y4eOHHMKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOosblmMii 00beM MHpOpManuUu U 00ecreunBaTh
6onee rirybokoe NOHUMaHKUE Y4eOHBIX BONPOCOB IPHU 3HAYUTEIBHO MEHbIIEH 3aTpaTe BPEMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIFHOE H3yYCHHE MaTepHaa.

9.3 3aHsATHS CEMHHAPCKOT0 THIIA

CeMuHaApCKUE 3aHATHS IPEICTABIIAIOT COO0H NETANU3AUIO JIEKIIHOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3/Ieibl.

OcHoBHOW (hOpMOY TPOBECHHUS CEMHHAPOB SIBISIETCS 00CYXKIeHHEe Hanboee mpooieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OT/JEIBHBIM TEMaM, a TaKkke pa30op MpUMEpPOB U CUTYalUi B ay-
JAUTOPHBIX YCJIOBHAX. B o0s13annocTH npenoaaBaTejid BXOOAT: OKa3aHUC MeTOI[I/I‘ICCKOﬁ oMo
Y KOHCYJIFTHPOBAHHE CTYCHTOB [0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI HA BOTIPOCHI, NIPeIaracMble PEnoaaBaTeeM;

* y4acTHe B JUCKYCCHAIX;

* BBINIOJIHEHHME POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPEIOIABATEIIO B IIPOBECHUN 3aHATHIA.

OtBeT 0IKEH OBITH APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICPIKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaznpl U ONIIOHUPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJAECHUS TEOPETHUECKUM
MaTepHaoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYXKICHUH.

OneHrBaHuE 3aJaHUM, BBHIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTebHAsA pad0oTa 00y4aIOLIMXCS 10 AUCHMILIHHE (MOLYJII0)

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEeICTBEHHOTO Y4acTHUs Mpenoja-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB AeSATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMAaTH3alysl U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUN M NPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHne U pacliipeHre TeOPeTUYeCKUX 3HAaHUH;

- (hopMHpOBaHNE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJE€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHNE CaMOCTOSITEIILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIN3aliy;

* pa3BUTHE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS WHAMBUIYAIbHO WM TPYNIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.
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TexHONOrHsI OpraHU3aIMi CAMOCTOSTENILHON PaboThl CTYACHTOB BKJIIOYAET MUCIIOIB30BA-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CryneHTsl JOKHBI MOAXOIUTHh K CaMOCTOSITENILHOM padoTe KaKk K HaWBa)KHEUILIEMY
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUMU, BBIPAOOTKE €IUHCTBA B3IJISIOB HA
OTJICIbHBIC BOMIPOCHI Kypca, IPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIIOIB30BaHUS MIpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpr w3yyeHHH IUCHUIUIMHBI OOYYArOIIUMCS IEJIECOO0Pa3HO BBIMOJIHATH CICTYIOLIHC
PEKOMEH 1IN

1. 3yuenne yueOHOM TUCIUTUTMHBI JJOJDKHO BECTHCh CUCTEMATHUYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEH/IYETCsI 110 MaMSITH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, OTIPE/ICIICHHUS, IOHITUS Pa3Jie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
AM 1 UHANBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaMOCTOATCIIbHYTO paGOTy.

4. Best TemaTnka BOIPOCOB, M3YYaEeMbIX CAMOCTOSITEIIBHO, 3a/1a€TCS HA JICKIUAX MPEro-
naBatesieM. MM ke aroTcs UCTOYHUKU (B MEPBYIO OYEpE/b BHOBb M3JaHHbBIE B IEPUOJUYECKON
HAYYHO JTuTeparype) Juist 0ojiee AeTalbHOTO IIOHMMAaHUs BOITPOCOB, 03BYYCHHBIX Ha JICKIIHH.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00ydaromuecs T0JDKHBIL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DAKTHI,

* IIOBTOPUTDH 38,KOHCH€KTI/IpOBaHHBH\/JI Ha JICKOHMOHHOM 3aHATHH MaTCpuall U JOIOJIHUTH
€ro C y4eTOM PEKOMEHIOBAHHOM 10 JJAHHOU TEME JIUTEPATYPHI;

* UIBYYUTb PECKOMCHAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UChI, aHHOTAIMU U KOHCIICKTLL
HanboJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIIMMOJHATE 3a/laHUs, aHAJIOTMYHBIC IPC/JIaraCMbIM Ha 3aHATHUAX

* UCTIOJIb30BaTh JUJIsl CAMOITPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEJCTB.

10 Onucanue MaTepuaILHO-TEXHHYECKOr0 obecreyeHus1, He00X0IMMOro 1Jsl
ocylecTBJIeHHs 00Pa30BaTEeILHOIO NMpolecca Mo AUCHUIINHE (MO1YJII0)

10.1 YueOHo-1a00paTOpHOE 060PYI0BaHNE
Tabmuua 8 — Ilepeuenn ob6opynoBanus 1aboparopun

HaunmenoBanue aynutopuun
Aynuropust (naBopatopii) Hcnonb3yemoe obopyaoBaHue
304/3 Jlaboparopusi OCHOB DJICK- Crenp 87J1-01
TPOHUKHU Crenp no snexkrponuke, moaens HTII- 02.05
VYuebnas mabopatopus Virtual Instrumentation
JlaGoparopusi KOMIIBIOTEPHO- Suite
211/3 IO IPOCKTHPOBAHMS M MOTIE- I~y myRIO
JMPOBAHUS
NEPCOHATBHBIE KOMIIBIOTEPHI

10.2 Texnu4eckue M 3JJeKTPOHHbIE CPeICTBA 00yUYeHHUSI

JlekniHOHHbIE 3AHATHA.

Aynuropuu JUist IEKIIMOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOENIbI0O M TEXHUUYECKUMHU Cpel-
CTBaMU OOY4YEHUS, CIY>KAIUMU Il IPEACTaBIeHHUs yueOHON nH(popManuu OOJBIION ayIuTo-
puH (IIPOEKTOP, KOMIIBIOTEP/HOYTOYK).

IIpakTHyeckne 3aHATHA.
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Aynuropun Uil IPAKTHYECKUX 3aHATUH YKOMILIEKTOBAHBI CIICIMATHN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CPEACTBAMU 00ydeHUs (IPOSKTOP, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHbIe 3aHATHS.

Jlnis mabopaToOpHBIX 3aHATHH Hcmonb3yeTcs ayauropus Ne211/3, 304/3, ocuamiennas 060-
pyIOBaHHEM, YKa3aHHBIM B Ta0. §:

CamocrosiTesbHasi padora.

[TomereHust AJisi CAMOCTOSITENIHON paObOThI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO OJIKJIIOUEeHHS K ceTH «VIHTepHeT» U JOCTYNOM K 3JEKTPOHHOU HH(POPMAIIMOHHO -
oOpasoBatensHOi cpene KHAT'Y:

- 3aJ1 AeKTpoHHON nHpopManu KHAT'Y

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

11 Huble cBeneHusd

MeToauyeckue peKOMeHIAHHU 110 00y4eHH IO JIMI ¢ OTPAHMYEHHBIMH BO3MOKHO-
CTAMM 310POBbS U HHBAJIHU/I0B

OcBoeHMEe NTUCHUIUIMHBI O0YYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI
MOYET OBITh OPraHU30BaHO KAK COBMECTHO C JAPYIMMHU OOYyYaroIMMUCS, TaK M B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIs MIOJIy4€HUsl 00pa30BaHus 00y4aroluMHu-
Cs1 C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C ICUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTAMH 00YyYaroIIMXCsl MHBAIUIOB M JIML[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MpOrpaMMaMK peadMINTaluy WHBAIUAOB (Iipu Hanuuuu). [Ipu HeoO-
XOJJMMOCTH OCYLIECTBIISICTCS IOMOJHUTENbHAS MOJAepKKa IMpernoJaBaHus ThbIOTOPAMH, HMCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUM ¢ MeTOAMYECKUMHU pekoMeHAauusaMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpennojiaracTcs MCIoJIb30BaTh COMUATBLHO-aKTUBHBIE U ped-
JIEKCUBHbBIE METOJIbl 00Y4YEHUs, TEXHOJIOIMH COLIMOKYIbTYPHOM peabuiauTanuu C LeIblo oKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMHU CTYZEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyaeHueckoi rpynmne. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCSA C YUYE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMAIbHBIX TEXHMUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiumHbl unaMu ¢ OB3 ocymiecTBisieTcss ¢ HCHOJIB30BAHUEM CPENICTB
0o0ydeHusl 00IEero M crenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUECKOE OOecrieueHe MpelyCMaTpUBaeT MPUCIIOCOOIEHUE ayAuTO-
puii k Hyxaam jui ¢ OB3.

®opma NpoBeACHUs ATTECTALMK ISl CTYACHTOB-UHBAINI0B YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX MICUX0(pU3NUIeCKuXx ocobeHHocten. s ctynentoB ¢ OB3 mpenycmaTpuBaet-
cs1 1ocTymnHas popMa MpeoCTaBIeHUs 3a/1aHUH OIIEHOUHBIX CPE/ICTB, 3 UMEHHO:

+ B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (s JULl € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amapara);

* B IIe4aTHOM (hopMe WIIH DIEKTPOHHON (opMe C YBETUUEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (IUIs1 JIUL C HAPYLIEHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYMHas (Gopma mpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare WM HabOpOM OTBETOB Ha KOMIBIOTEpE (IS JIUI] C HAPYILIEHUS-
MU CllyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCMOJIb30BAaHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTaTEIBLHOTO allapara);
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* YCTHO (IU1s1 JIULI C HAPYLIEHUSAMH 3PEHUS], OTIOPHO-IBUTATEIBHOTO anmnapara).
[Tpu HEOOXOAUMOCTH ISl 0OYUAIONINXCSl ¢ MHBAJMIHOCTHIO MPOIEAypa OICHUBAHUS pe-
3yJAbTAaTOB O0OYYEHUSI MOXKET MPOBOJAUTHCS B HECKOJIBKO HTAIOB.
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[Tpunoxenue 1

®OH/J OLIEHOYHBIX CPEJICTB*
0 JUCIHUILINHE

MuKpOCXeMOTEeXHUKA AHAJIOTOBBIX U HM(PPOBBIX YCTPOUCTB

| HarpaBieHue [OrOTOBKH 1 12.03.04 Buomexnuueckue cucmembvl U mexHoI02Uu :
: HanpaBiieHHOCTS (1po¢)niib) . Hnowceneprnoe 0eio 8 Meouko-0uoi02ueckoti npaKmuKe
. 00pasoBaTeNMBHOA MpOrpaMMBL _ © |
i KBanmmdukanus BbITyCKHHKA | baxanasp 5
' 'ox Hayasa moArOTOBKHU 2021 |
(no yweGHoMy nnamy) G
. dopma 00yueHus OuHasl
i TexHosiorust 00y4eHus MpaoUYUOHHAsL
Kypc Cemectp TpynoemkocTs, 3.€
3 5 5
Bun npomexyTouHOM aTTecTanuu ObecrnieunBaroliee noapasieieHue
OK3amen 115

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKHIO‘{aIOH_[I/II\/'I BCC BApHUAHTLI 3a;1aHm71 (TCCTOB, KOHTPOJIbHBIX pa60T )51 ,[[p.),

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

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUTLINHE

[Ipodeccuonanbubie

ITK-1 CriocoOeH BbI-
MIOJIHATH pacueT u
MIPOCKTUPOBAHUE
OHMOTEXHUYECKHX
CHCTEM M MEIUIIMH-
CKHUX HU3JEINH ¢ Hc-
MOJIb30BaHUEM
CPEJICTB aBTOMATH3a-
AU TTPOCKTUPOBAHUS

ITK-1.1 3HaeT npUHLIUIIBI KOHCT-
PYUpPOBaHMS OMOTEXHUYECKUX
CUCTEM U MEIUIIMHCKUX U3/EIUH
C Y4E€TOM XapaKTepUCTUK OUOJI0-
TMYECKUX 00BEKTOB, U3BECTHBIX
HKCIEPUMEHTAIbHBIX U TEOPETH-
YECKUX PE3YJIbTAaTOB

3HaTh MPUHIIMITBI TOCTPOCHHUS U
HPUHIUIIBL ACHCTBHSI OCHOBHBIX
(GYHKIMOHATIBHBIX y3JI0B OMO-
TEXHUYECKHX CUCTEM MEIHIINH-
CKOT0, 3KOJIOTHYECKOTo U OHo-
METPUYECKOTO Ha3HAUCHUSI.

[1IK-1.2 YmeeT npoBOAUTH o11e-

HOYHBIE PACUeThl XapaKTEPUCTHK
OJIOKOB ¥ y3JI0B OMOTEXHUYECKHX
CUCTEM U MEIUIIMHCKUX U3/IETHH

YMeTb NpOBOAUTH OLIEHOYHBIE
pacueThl XapaKTepUCTHK
OCHOBHBIX (DYHKIITMOHATBHBIX
y3710B OMOTEXHUYECKUX CUCTEM
MEIULUHCKOT0, 3KOJIOTMYECKO-
ro u OMOMETPUYECKOr0 Ha3Ha-
YEeHHsI Ha OCHOBE 0a30BBIX
(YHKIIMOHATBHBIX MOJYJICH
aHAJIOTOBOM M IU(PPOBOU TEX-
HUKH.

[1K-1.3 Bnaneet HaBbIkamMu pac-
4yeTa U IPOEKTUPOBAHUS OHOTEX-
HUYECKUX CUCTEM U MEIUIMH-
CKHX W3JIeNIUI C UCIIOJIb30BAaHUEM
CpE/ICTB aBTOMATHU3AIINH TPOEK-
TUPOBAHUSA

Branets HaBbIKaMu POEKTUPO-
BaHUS aHAIOTOBBIX U ITUPPOBBIX
(GyHKIIMOHATIBHBIX Y3JI0B OHO-
TEXHUYECKUX CUCTEM MEIHUIINH-
CKOT0, 9KOJIOTHYECKOT0 U Ono-
METPUYECKOTO Ha3HAYCHHUS C
UCMOJIb30BAaHUEM CPEJICTB aB-
TOMAaTHU3aIIUH TPOSKTUPOBAHUS

Tabnuua 2 — [Taciopt ¢oH1a OIIEHOYHBIX CPE/ICTB

KounTtposnpyemsie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 IToxa3aTenn oneHKH
AUCHUILINHBI cpeacTBa
Paznensr 1-3 [1K-1 JlaGopaTopHble | ApryMeHTHPOBAaHHOCTh OTBE-
paboThHI TOB
Paznensr 1-3 [1K-1 IIpaxtnueckue | IlosHOTaA ¥ IPaBUIIBHOCTD BbI-
3aJlaHus TIOJIHEHUS 3aJJaHUs
Pasgensr 1-3 I1K-1 PI'P [TonHoTa M IPaBUIBLHOCTH
BBINIOJTHEHMS 3a/1aHUs
Pasgensr 1-3 I1K-1 DK3aMeH [TonmHOTa M TPaBUIBLHOCTH
OTBETOB Ha BOIPOCHI, Mpa-
BUJIbHOCTD BBIIIOJTHEHHUS
MPaKTUYECKHX 3a]a4
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Mertoanueckre MaTepHabl, ONMPEACIAIONINE MPOLEAYPhl OIIEHMBAHMS 3HAHUM, YMECHUIA,
HaBBIKOB M (WJIM) OIBITA JEATEIBHOCTH, MPEICTABICHBI B BH/E TEXHOJIOTHYECKON KapThl JUCIIH-
e (Tabnuma 3).

Ta6mmma 3 — TexHoyornueckas Kapra

ka-
Haumenosanue Cpoknu K
OLICHOYHOI'0 BBIINOJIHE- 1a puTephu
OLIeHU- OLIeHUBAHUS
cpeiacTBa HHUSA
BaHMA
5 cemectp
Ilpomesricymounaa ammecmayus ¢ popme IKk3amena
1 | Jlabopatopnas | B TeueHue | O Oan- | 5 GawIOB — CTYASHT MOKa3al OTIMYHBIE
pabora 1 cemecTpa J10B HAaBBIKM I[IPUMECHEHHs IIOJIyYCHHBIX 3Ha-
2 JlaGopaTopHas B TedeHHe | 5 Oal- | yuy u yMeHHiT mpH peleHHu mpodec-
pabota 2 cemectpa 0B CHOHAJIBHBIX 33134 B paMKaxX YCBOCHHOTO
3 | JlaboparopHas B TeueHwe | 5 Oai- y4eGHOro MaTepHaIa.
pabora 3 cemecTpa JIOB
7 JTaGopartopnas 5 Toucnne |5 Gan 4 Gaia — CTYJEHT MOKa3al XOpOoIlnue Ha-
patop .
pabora 4 cemectpa 1OB BBIKM MPUMEHEHHs MOJy4CHHDIX 3HAHNH
5 | JlabopatopHas | B TeucHue | 5 Gan- | M YMCHHMEl mpH pemeHnu npodeccno-
pabota 5 cemMecTpa 0B HaAJIBHBIX 33/1ad B paMKaX YCBOEHHOIO
6 |JlaGopatopuas |B Teuenue |5 Oan- | y4€OHOro mMaTepuaa.
pabota 6 ceMecTpa JIOB 3 Oamma — CTyOeHT HoKas3al YJOBIe-
7 | JlabopatopHas | B TeueHHE | O Oal- | TBOPUTENHHOE BlIaJ€HUE HABBIKAMHU TIPH-
pabota 7 cemecTpa JIOB MEHEHHUS MOJTYYEHHbIX 3HAHUM U YMEHUHI
8 | Jlaboparopmast | B Teuenne | 5 Oan- IIPU PEUIeHNU NMPO(ECCHOHAIBHBIX 3a/1a4
pabora 8 cemectpa 0B B paMKaX YCBOEHHOIO y4eOHOro mare-
9 | JIabBopartopHas B TedeHue | 5 Oai- puana
10 pabora 9 ceMectpa JIOB 2 Gamna — CTYAEHT IPOAEMOHCTPUPOBAI
JabopatopHad | B  TeueHue | 5 Oar- HEJIOCTaTOYHBIN YpOBEHb BJIAJCHUS yMe-
pabora 10 cemectpa JOB HUSIMM U HaBBIKAMH IPH pEIIEHUH Ipo-
11 | JlaGopatopHas |B TeueHue | 5 Oai- (deccHoHaTBHBIX 3a/1a4 B PaMKax YCBO-
pabora 11 cemectpa 108 EHHOTO y4eOHOro MaTepHana.
12 | JlaGopaTtopHas B TedeHue | 5 Oai-
pabora 12 cemecTpa JIOB
13 | JlabopatopHas | B TedeHue | 5 Oai-
pabota 13 cemecTpa J10B
14 |PTP 1 w4acte. |B TeueHue | 5 Oan-
Pa3pabotka cemecTpa JIOB
CUY€TyuKa
15 |PI'P 2 w4gacte. |B TeueHue | 5 Oan-
[TpoexTHpoBa- ceMecTpa JIOB
HUE AaKTHBHOTO
¢bunbTpa
16 | IIpakTrueckoe B TeueHue | 5 Oan-
3aganue 1. ceMecTpa JIOB
17 | IlpakTHueckoe B TedeHuwe | 5 Oai-
3a/1aHue 2. cemecTpa JI0B
18 | IIpakTHueckoe B TeueHuwe | 5 Oan-
3azaHue 3. cemecTpa JIOB
19 | IIpakTHueckoe B TedeHue | 5 Oai-
3aganue 4. ceMecTpa JIOB
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HIka-
HaunmenoBanmue Cpoknu K
OIIEHOYHOT 0 BBITNOJIHE- 14 purepuu
OIleHU- OIleHUBAHUS
cpeiacTBa HHUS
BaHMS
20 | IlpakTuueckoe B TedeHuwe | 5 Oai-
3aJaHue S. cemecTpa JIOB
Texymmit KOHTPOJIb: - 100 -
6am1oB
DKk3amMeH - 50 50 — cTynmeHT BiIajceT 3HAHUSMHU B IOJI-
HOM 00BEMe, CaMOCTOATENbHO, JIOTHYe-
CKH TIOCJIEJIOBATEIILHO M MCYEPITHIBAIOIIEC
OTBEYAET Ha MMOCTABJICHHBIC BOTIPOCHI;
40 — cTyneHT BiaaeeT 3HAHUSMH TOYTH B
MOJIHOM 00beMe (MMEIOTCS MpoOembl
3HAaHUH TOJILKO B HEKOTOPBIX, OCOOCHHO
CIIOKHBIX pa3JieNiax); He JOIMYCKaeT BMe-
CTE C TEM CEPhE3HBIX OIMIMOOK B OTBETAX;
30 — cTymeHT BIIJeeT TOJNBKO 00s3a-
TEJIbHBIM MUHHUMYMOM 3HaHUWH IO JuC-
IUIUTHHE,
0 — crymeHT He OCBOWJI 00S3aTEILHOTO
MHUHHMYyMa 3HaHWH, HE CHOCOOEH OTBe-
TUTh Ha MIOCTABJICHHBIN BOIIPOC
HUTOI'O: - 150 -
OayI0B

Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:

0 — 64 % oT MakCUMaJIbHO BO3MOXKHOM CyMMBI 0aJllIOB — «HEYIOBJIETBOPUTEILHOY» (HEAOC-
TATOYHbII YPOBEHb Ul IPOMEKYTOUHON aTTeCTALlUU 0 AUCLUIIIUHE);

65 — 74 % oT MakCMMaJIbHO BO3MOXKHOH CyMMBI 0aJIJIOB — «YIOBJIETBOPUTEIBHOY (TIOPOTO-
BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);
85 — 100 % oT MakcuMalbHO BO3MOKHON CYyMMBI OQJIJIOB — «OTJIMYHO» (BBICOKUN (MakKcH-
MaJIbHbIN) YPOBEHbB)

3 TunoBble KOHTPOJIbHBIE 3aJaHNS U HHbIE MAaTePUAJIbI, HeOOX0UMBIE JJIs1
OLICHKHU 3HAHMIi, yMeHMii, HABBIKOB U (/1) ONBITA AeATeIbHOCTH,
XapakTepu3youye npouecc GopMHPOBaHUS KOMIIETEHIU B X0/1e 0CBOEHHA
o0pa3oBaTe1bHOM MPOrpamMMBbl

3.1 3apanus I TeKyLero KOHTPOJIsl ycleBaeMOCTH
Bonpoce! Ha 3ammTy J1a00paTOPHBIX PadoT

Jlabopamopuas paboma 1. [Ipoexmuposanue npeobpazosameris KOOO8.
1) AKCHOMBI aIITeOPhI JIOTHUKH.
2) 3aKOHBI ANTeOPhI JIOTUKH.
3) ba3zucel OyaeBbIX QYHKITHIA.
4) TeopeMbl HHBEPCHH.
5) Kaprtst KapHo. Haznauenue. [Tpunimn cocraBieHus..
6) Munumuzayst OyneBsIX QYHKIUI ¢ TOMOIIBIO 32aKOHOB U aKCHOM alreOphl JIOTHKH.
7) Munumuzaiust OynieBsix GyHKIUH ¢ oMol kapt KapHo.
8) DOTarbl NpOEKTUPOBaHUS KOMOMHALIMOHHOTO YCTPOMCTBA.
9) IIpeobpa3oBarenu KOJ0B, YCIOBHOE rpadudeckoe 0003HaYCHNE, TIPHMEHEHHE.

Jlabopamopnas paboma 2. Hccnedosanue 102Uuteckux 1emMeHmos.
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1)
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 «M». YcnoBHoe rpaduyeckoe obo3Hayenue. Tabmauia uctuaaoctu. Cxema.
Jlornueckoe «1JIN». YcaoBHoe rpaduyeckoe o0o3nauenue. Tadbmuia uctuHHOCTH. Cxema.
Jlornueckoe «HE». YcnoBroe rpapuueckoe ob6o3nauenue. Tabnuna uctuaHoctd. Cxema.
Jlornueckoe «M-HE». YcnoBHoe rpadudeckoe o6o3HaueHnue. Tabnuia uctuHHOCTH. Cxema.
Jlormueckoe «UJIM-HE». YcmoBHoe rpadudueckoe oOo3HaueHue. Tabmuia MCTHHHOCTH.
Cxema.

Jlormueckoe «Mckmouaromee MJINy». YcmoBHoe rpaduueckoe obo3HaueHue. Tabmuia uc-
TUHHOCTU. CxeMa.

Jlabopamopuas paboma 3. Hccredosanue KoOMOUHAYUOHHBIX YCIMPOUCNE.
[Mudpatop. YcnoHoe rpadudeckoe oboznaueHne. Cxema. Tabnumna ucruanoctu. [Ipume-
HCHHE.
Hemmdpatop. YcinoBHoe rpaduueckoe obo3nauenue. Cxema. Tabmuma uctuanoctu. [lpu-
MEHEHUE.
Mynbsrurekcop. YcinoBHoe rpaduueckoe obo3HadeHune. Cxema. Tabnwia MCTHHHOCTH.
[Ipumenenue.
JemynbpTuruiekcop. YcinoBHoe rpadudeckoe obo3nauenue. Cxema. Tabmuiia MCTHHHOCTH.
[Ipumenenue.
[TpeoOpasoBarenp KOa0B. YcioBHOE Tpaduyeckoe obo3znadenune. Cxema. Tabnuma ucTuH-
HoctH. [IpumMenenue.

Jlabopamopnas paboma 4. Hccrnedosanue mpueeepos.
Tpurrepsl. Onpenenenue, Ha3HAYCHNUE, KITACCH(PUKAIIHS.
Acunxponssiii RS tpurrep. Cxema. Tabnuna uctuHHOCTH. JlarpaMMbl paOoTHI.
Opnotaktablii RS Tpurrep. Cxema. Tabnuna uctuHHOCTH. J{narpaMmel paboTHI.
JByxtaktHbiii RS Tpurrep. Cxema. Tabnuua uctuaHocTu. J{uarpammsel paboThlI.
D tpurrep. Cxema. Tabnuna uctuaHOCTU. J{narpaMMel paboTHI.
T-tpurrep. Cxema. Tabnuua uctuHHOCTH. J{narpaMmbl paboThI.
JK tpurrep. Cxema. Tabnuna uctTuHHOCTH. JlnarpaMmsl paboThI.

Jlabopamopuas paboma 5. Uccrnedosanue pecucmpos.
Peructpsl. Onpenenenue, Ha3HauYCHHUE, KIACCUDUKALIHSL.
Peructp xpanenus na D tpurrepax. Cxema. Anroputm padotsl. [Ipumenenue.
Peructp xpanenus Ha RS tpurrepax. Cxema. Anroputm padotsl. [Ipumenenue.
Peructp xpanenus Ha JK tpurrepax. Cxema. Anroput™m padotsl. [Ipumenenue.
Peructp capura. Cxema. Anroputm pabotsl. [Ipumenenue.
Kom6unupoBanusiii peructp. Cxema. Anroputm padotsl. [Ipumenenue.

Jlabopamopnas paboma 6. Hccreoosanue onepayuonHo2o ycuaumens.
OnepanuoHHblil yeunurens. OmpeneneHue, Ha3HauYeHue, yCIoBHOE rpaduueckoe 0603Haue-
HUE.

OynkiuoHanbHas cxema OY. HazHaueHne 1 0cOOEHHOCTH (YHKIMOHATIBHBIX MOJYJIEH.
OcHoBHble apameTpbl OY. Onpenenenus. OpueHTUPOBOYHBIE 3HAYECHUS.

Crarunyeckue napamerpsl OY. AIroput™M U3MEpeHHUs.

Junamnueckue mapamerpel OY. AITOpUTM U3MEPEHMUS.

Knaccugukarus OY.

[Torpemroctn OY. UCTOYHUKH TOTPEIIHOCTEM.

Cxempl BkitoueHus OVY.

OnpenenuTb OCHOBHBIE TAPAMETPhI ONIEPALIMOHHOTO YCHIIUTEIS 110 €r0 XapaKTePUCTUKAM.

10) Paccumntare cxemy auddepeHanbHOro yCmTens ¢ 3a1aHHbIM KOd(GHUIMEHTOM YCHIIe-

HUs AU PepeHnanbHOro CUrHasia.

11) PaccunTarh cXeMy HHBEPTHPYIOIIETO YCHIHTEIS C 3aJaHHBIM KO((PHUIUEHTOM 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) Juddeperuupyronmii 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.

Jlabopamopnas paboma 8. Hccneoosarnue nocapugpmuiecko2o ycunumens.

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

2) JlorapudMupyIOLIHi yCHIUTEIb Ha TpaH3ucTope. CxeMa, MPUHIUI pabOThl, OCOOCHHOCTH,
pacuétHbie cooTHomeHus. CxeMbl BKITIOUeHHs TpaH3uctopa. [Ipumenenue.

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

4) DKCHOHEHIUAIBHBIN YCUJIUTENb Ha TpaH3uctope. Cxema, MPHUHIMIT PabOThl, 0COOCHHOCTH,
pacuétHbie cooTHoueHus. CxeMbl BKITIOUeHHs TpaH3uctopa. [Ipumenenue.

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

Jlabopamopuas paboma 9. Hccreoosanue cxem sieKmpuveckux Quibmpos.
1) Dnextpuueckue GpuibTpsl. OnpeaeacHue, KiaccupuKanus, Ha3HaYCHHUE.
2) ANmnpoKCHMAIIUHU YaCTOTHBIX XapaKTEPUCTHUK.
3) OcHoBHbIe TapaMeTpbl GUILTPOB. AJIITOPUTM UX ONPEICITCHUS.
4) ®HY u ®BY I-ro nopsaka. Cxema, 4aCTOTHasI XapaKTEPUCTHKA, 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) ®unbrpel Camena-Kest. Cxema, BO3MOKHOCTH, OCOOEHHOCTH.
9) ®unbTphI ¢ MHOTOIIETIICBOI 00pPaTHOM CBs3bI0. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
10) ®unbTpel Ha 3-X KOHIeHCaTOpax. Cxema, BO3MOKHOCTH, OCOOCHHOCTH.
11) ®unbTphl Ha OMKBAPATHBIX 3BeHBsAX. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
12) Onpenenuth XapakTEPUCTHKH (HUIBTPA 110 €ro aMIUTUTYIHO-YACTOTHOH XapaKTepPUCTUKE.

Jlabopamopnas paboma 10. Hccnedosanue uMnynbCHO20 NEPEMHONCUMENS CUSHATIOS.

1) TlepemuoxuTenu curuaioB. OnpenencHue, Ha3HAUYCHHE, KiacCH(UKaIus, ycaoBHOE rpadu-
yeckoe 0003HaueHHe.

2) TlepeMHOXHTENb Ha JOrapuPMHUPYIOMIHUX yCHUIUTEsIX. CxeMa, MPUHIUI 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) ITpumMepbl 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 BO3BEIICHHUS B KBaJIpaT, IPUHIUII PAOOTHI, MOTPEIIHOCTH, PA3HOBHHO-
CTH.

Jlabopamopnas paboma 12. Hccredosanue L[AIL
1) Iudpo-anamorossiii mpeodpasoBarens. OnpeaencHre, 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) IIAII ¢ cymmupoBaHueM HampspkeHuit. Cxema, IpUHIUI pabOThl, 0COOCHHOCTH.

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) AL ¢ aBoitabiM uHTErprpoBanreM. Cxema. [IpuHIUI paboThl, 0COOCHHOCTH.
7) Tlapamnensubiii ALIT. Cxema. [TpuHimn paboThl, 0COOEHHOCTH.

3agaHus NPaKTH4YeCKUX padoT

IIpakmuyeckoe 3adanue 1. Pacuém npeobpazosameris KOO08.

[Toctpoenue Tabmuibl UCTUHHOCTU TpeoOpaszoBarens. Odopmiienue kapt Kapuo. Mu-
HUMM3alMs QYHKIUI BBIXOJHBIX MEPEMEHHBIX ¢ moMollkio kapT KapHo. [IpuBenenue nonyden-
HBIX QyHKUIUH K TpeOyemomy Oasucy. IIpoektupoBanue cxeMsl npeodpa3zoBatesnsd. TecTupoBa-
HHe cxeMbl B porpamme SiminTech.

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

[Toctpoenue TabauIBl HCTUHHOCTH cuéTynKa. [locTpoeHne TabauIpl Iepexo 0B TPUITe-
poB Kaxzaoro paspsaa cuérunka. Odopmienue kapt Kapno. Munumuzanus GyHKIMHA ¢ IOMO-
mpio kapt Kapao. IIpoekTupoBaHue cxembl CUETUMKA. TeCTUpPOBAHHE CXEMbI B IPOrpaMme
SimInTech.

Ipaxmuuecroe 3a0anue 3. Pacuém ¢unompa 1-20 nopsoka.
Pacuétr nHomunanos snemenToB cxeM BHY n ®BY akTuBHBIX 3BE€HBEB 1-r0 Opsiaka.

Ilpakmuueckoe 3a0anue 4. Pacuém 36enves 2-20 nopsioka no cxemam Cannena-Kes.
Pacuér HOMHHAJIOB AJIEMEHTOB CXEM 3BEHbEB 2-TO TOpPSJIKAa aKTUBHBIX (MIBTPOB CO
cTpykrypoil Cannena-Kes ¢ annpoxcumarnusmu barrepBopra u UobIesa.

IIpakmuueckoe 3adanue 5. Pacuém 36enves punbmpoe no cxemam Ha 3-x KOHOeHCaAmo-
pax, 6UK8aOPAMHbIX 36eHbES.

Pacuér HoMuHaNIOB 371IeMEHTOB cXeM Ha 3-X KoHAeHcaTopax B puibTpax @BY, OHY, 1D
C XapakTepucTukamu 3ojoTapéBa, nHBepcHOM YeoOnlieBa, YeOrieBa, bartepBopra.
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3ananue Ha PI'P

1. CripoexTrpoBaTh cxeMy IU(PPOBOro yCTpoiicTBa (cuérumka, nmpeodpa3zoBarens KOAOB,

1 poBoro Joruueckoro apromara). [Ipoussectu moaenupoBanue paboOThl YyCTPOHCTBA.

2. CopoeKTHpPOBATh aKTHBHBIM AJIEKTPHUYECKUI (DUIBTP CO CIEAYIONIMMU XapaKTePUCTH-

KaMU: TUIl QUIBTPA; allpOKCUMUPYIOIIAs YaCTOTHAsI XapaKTepUCTHUKA; MOPSAA0K; CXEMHas pea-
au3anus; KoddduimenT ycuieHus B mojoce mpomyckaHus; yactora cpesa (mis ®BY, ®HY);
neHnTpanbHas yactota (s [1d u PD); nobporHocTs (s [1dD, PD). Tlpoussectn moaenupoBa-
HUe paboThl puibTpa. OnpenenuTh XapaKTEPUCTHKH MOJIYyYEHHOTO (QHIIBTPA.

ook wn

o N

10.

11.

12.
13.
14.
15.

16.
17.

18.
19.

20.
21.

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

28.

BapI/IaHTBI 3aﬂaHHﬁ JIA pacqéTa HaxoasaTcCsa B JNYHOM KaOHHeTe CTYACHTA.

3.2 3aganus ISl IPOMEKYTOYHOM aTTecTalluu

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY
OrneMeHTapHble JIorHuecKue (DyHKIMM, YCIOBHbIE Ipaduueckue 0003HAUEHHs JIEMEHTOB,
BBITOJIHSOLINX 3JIEMEHTapHBIC JIOTHYECKHUE (DYHKIIUH.
Talnuibl HICTUHHOCTU M aHAIIMTUYECKUE BBIPAXKEHHSI SJIEMEHTAPHBIX JJOTMUYECKUX (DYHKIIHH.
AKCHOMBI U 3aKOHBI alTeOphl JIOTHKH.
Crioco6bl MUHUMM3AIMU OYJIEBbIX (QYHKLUH.
VIpolieHue JJIOrH4ecKuX BhIpaKeHUH ¢ moMouipio kapt KapHo.
Hcnonb3oBanue M30BITOYHBIX KOMOMHALMHI UIi MUHUMM3ALMU JIorHuecKkux QyHkuuil. On-
HOBpPEMEHHAs MUHUMU3AIUS] HECKOJIBKHUX JIOTHUECKUX ()YHKIIHHA.
HIudparopsl, X YCTPOUCTBO, MPUHLUI pabOThI, yCIOBHOE rpadudeckoe 0003HaYeHue.
Jeumdpatopsl, X YCTPOWCTBO, MPUHIHUI PabOTHI, yCIOBHOE Ipadudeckoe 0003HaUYCHHE.
Hapamuanue pazmepHoctu nemudparopa. Mcnonb3oBanue aemmdpaTtopa i peaan3anum
JOTHYECKUX (DYHKIIHH.
[TpeoOpa3oBartenn KOJOB, Ha3HAYEHUE, CXEMHasl pealu3alys, yCIOBHOE rpaduueckoe 000-
3HauCHUE.
MynbTUIIIEKCOp, €ro cXeMa, MPUHLUUI PaboThl, TaOIMILIbI UICTUHHOCTH, CXEMHOE 0003Haue-
HUE.
Peanu3zanus norudeckux (yHKIMHA HA OCHOBE MYJIBTUILIEKCOPA.
JleMynbTHILUIEKCOP, TMPUHLHKI pabOThI, CXEMHAs peanu3aliysi, yclIOBHOE 0003HaYEHHE.
KackaznHoe BKIHOYEHHE MYJIBTUIUIEKCOPOB U JEMYIIBTUILIEKCOPOB.
[TpeoOpazoBaHre ABOUYHBIX YUCEN B JECSTHUYHBIE U HA00OPOT. AJITOPUTM CIIOKEHHUS U BbI-
YUTAHUS IBOMYHBIX YHCEI.
YMHOXEHUE U JCIICHUE B IBONYHON CUCTEME CUHUCIICHUS.
Konpl oToOpaxeHus JecATHYHbBIX YUCeN (ABOMYHO-IECATUYHBIN KO/, KO/ ¢ U30BITKOM 3, KOJ
AlikeHa).
Kon «2 u3 5», xon JI»oHCOHA : TaOIUIBI COOTBETCTBUS, IPUHLIUI TOCTPOCHHUSL.
[TorycymmaTop, npuHUUN padoThl, TaOaKIla UCTUHHOCTH, CXEMHAasl pean3alus, yCIOBHOE
o0o03HaueHHE.
Cymmatop, IpuHIUI paboThl, CXeMa, YCIOBHOE Ipaduyeckoe 0003HaYEHHE.
CxeMHas peaju3aliid MHOTOPa3psIHOr0 CyMMATOpa, €ro MpUHIMI paboThl U YCIOBHOE 000-
3HaYECHHE.
Brluntanue ¢ moMoIp0 cymmaTopa.
CxeMmHas peanu3anusi peBepCUBHOTO cCyMMaTopa.
[udpoBbie KOMIIAPATOPHI, CXEMHAs peaTn3alys, IPUHIHUI PadoThl, yCIOBHOE 0003HAUEHHE.
Kackannoe BxiroueHrne HuppoBbIX KOMIIAPaTOPOB.
Tpurrepsl : noHATHE, KIaccu(UKaIUs, YCIOBHbIE 0003HAUEHUS BXOJIOB U BBIXOJIOB.
AcuHXpOHHBIN RS-TpurTep, MpUHIHI paboThI, TAOIUIIBI HCTHHHOCTH, CX€Ma, YCIOBHOE 000-
3HAYEHUE.
CunxpoHHBI RS-TpUTTEp, YCTPOWCTBO, MPUHIUT PabOTHI, BPEMEHHBIC JHArpaMMBbl, YCIOB-
HOe Tpaduueckoe 0003HaUCHHE.
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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.

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

D-tpurrep, cxemHnas peanuszamnus B 6asuce «1-HE», Tabnuia uCTHHHOCTH, BpeMEHHBIE JHa-
rpaMMBbl, CXeMHOE 0003Ha4YeHue.

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

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

S-Tpurrep, ycTponcTBO, TabJMIIa UICTUHHOCTH, Tpaduueckoe 0003HaUYCHHE.

JK-tpurrep, cxema, npuniun paboTel, TabIMIIa HCTUHHOCTH, YCIOBHOE 0003HAUYEHUE.
Cxemnas peanuzanusi RS, D u T tpurrepos Ha ocHoBe JK-Tpurrepa.

Peructpsl : onpexnenenue, Ha3HAYCHUE, KIIACCH(HUKAIINS.

Peructpbl XxpaHeHus, cxeMHasl peajau3alus Ha ocHOBe D-Tpurrepos, mpuHLUI pabOTHl, yc-
JIOBHOE 0003HAYEHUE.

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

KomOuHMpoBaHHBIM perucTp casura (¢ rnocieaoBaTeabHO-NapaiieIbHbIM IpuéMoM HH(OP-
MaIiu), CXeMHas peanm3anus Ha 6a3e D-Tpurrepos, MpUHIMI pabOTHI, YCIOBHOE 0003HAYE-
HUE.

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

ACUHXpOHHBI JBOWYHBIA CYMMHPYIOIIMM CYETUMK, cxema cuyéTyhka Ha ocHoBe JK-
TPUITEPOB, MPUHIMI PabOThl, BPEMEHHBIE AMArpaMMbl, TaOJMlla UCTHUHHOCTH, YCIOBHOE
0003HaYeHHUE.

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

BeruuTaronuii caMooCTaHaBIMBAIOIIUIICS aCHHXPOHHBIN CUETUUK, CXeMa, IPUHIUI padoThI.
PeBepcuBHBIif cu€TunK, cxema, IpUHLUI paboThl, 0003HAUEHUE.

CHHXpOHHBIN MMOCIIEI0BATEIbHbIN CUETUNK, CXEMa, IPUHIMI paboThl, YCIOBHOE 0003Haue-
HUE.

CHHXpOHHBIN MapajuIeNbHbIi CYETUNK, cXeMa Ha ocHOBe JK-TpHUrrepoB, MpUHLMI PabOTHI,
YCJIOBHOE 0003HAUYCHHE.

Konbuesoii cuéruuk J[)koHCOHa, cxeMHasi peanusanus Ha ocHoBe D-Tpurrepos, anroputm
paboTHL.

CuéTumKu ¢ MPOU3BOJIILHBIM KO3()(DUIIMEHTOM cuéTa, CUHTE3 IBOMYHO-IECITUYHOIO CUETUH-
Ka C UCMOJIb30BaHUEM METO/a aBTOCOpPOCA, €ro CXeMHas peaau3alusl.

3anoMMHalONIMEe YCTPOICTBa, onpeaesieHue, Kiaccu(uKaius, 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, mpuHuun paboThl, MPOrpaMMHUPOBAHUS, CXEMHOE
o0o3HayYeHHe.

[Tepenporpammupyemsie [13Y, npunnmn paboThl, NporpaMMHUpPOBAaHUs, 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.
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83.

84.
85.

86.

87.

88.

89.

90.
91.

92.
93.

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

[TporpaMmMupyembie JIOTHYECKHE MATPHUIlbl, IPUHIMIT PabOThI, AITOPUTM IPOTPaMMHUPOBA-
HUSL.

[TpuHuMn paboThl IPOrpaMMUPYEMOM MAaTPUUHOM JIOTUKH.

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

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

[{udpo-ananorosslii mpeodOpa3oBaTellb, Ha3HAYCHUE, TPUHIMI padoThl cxeMbl LAl ¢ cym-
MHUPOBAaHUEM BECOBBIX TOKOB.

Cxema [IAIl Ha ocHOBe pe3uctuBHOM MaTpuibl R-2R, mpuHIUn paboThl MpEeuMyIIECTBa,
CXeMHOE 0003HaYCHHE.

Amnaoro-uu¢poBsle npeoOpa3oBaTesin, Ha3HAYEHUE, OCHOBHBIE XapaKTEPUCTUKH, IPUHLIUIIBI
paboTHI.

[Tpuniun padotsl cxembl AL ¢ napannenbHbIM TpeoOpa3oBaHUEM.

[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.
Juddepennmansbupiii 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 KacKaJlbl B OIEpallMOH-
HOM YCHJIUTEIE.

OcHoBHbIE TapaMeTPhI ONEPALIMOHHBIX YCUITUTENEH.

CxeMbl BKIIIOUEHHs ONEpallMOHHBIX ycuiuTenel (auddepeHnnanbHoe, HHBEpTUpPYoIee U
HEUHBEPTUPYIOIIEE BKIIOUYEHHS), OCOOEHHOCTH COOTHOIIEHUN BXOJHBIX M BBIXOJHBIX BEJIU-
YHH B 3TUX CXEMaXx.

YacToTHbIE XapaKTEPUCTUKHN ONEPALMOHHOTO YCUITUTEINS U UX KOPPEKIIHSL.

[TapameTpsl KauecTBa ONEPALMOHHBIX YCHWINTEIEW (TOYHOCTHBIE, JUHAMHYECKHE, DKCILTya-
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-HAIPsKEHUE», HICTOUHUKHU TOKa, yIpaBiiseMble HalpshKeHHeM, TpeoOpa3oBaTellb OTpHU-
LATEJIbHOTO COIIPOTUBIICHUS, IOBTOPUTEND HAIIPSKEHNUS ).

Buns! aktuBHbIX uiabTpoB. Cxemsl naccuBHbix @HY, ®BY u [1®, ux cBoiicTaa.

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

Cxempl ®HY n ®BY 2-ro nopsiaka no cxeMme Canena-Ked. CxemMHble pelIeHNs TOBBIIICHUS
nopsiaka GuiIbTPOB.

CxeMbl MOJIOCOBOTO U 3arpakJaroIllero akTUBHBIX (PMIIBTPOB 2-T'O MOPSIIKA.

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

[TpumeHeHre MeTo1a TIEpEMEHHBIX COCTOSIHUSI ITPH MMPOEKTUPOBAHUHU aKTUBHBIX (DUIIBTPOB.
Jlorapugmuueckuii 1 IKCIOHEHIIUANBHBIN TPeoOpa3oBaTesin, CXEeMbI, IPUHLUI PaOOTHI.
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94. OgHONOMYNEepHOIHbIC MPELU3UOHHBIE BHIPSIMHUTENIN Ha ONEPALMOHHBIX YCUIUTENSX, IPUH-
U1 paboThI, 0COOCHHOCTH CXEMHBIX PeaTM3aIlii.

95. Peanm3anusi 1ByXHOJYNEPUOIHBIX MPEIM3HOHHBIX BBIIPSIMHUTENCH Ha ONEPAIIMOHHBIX YCH-
JIUTENSAX.

96. Cxembl aHAJIOTOBBIX KOMMYTATOpOB. IIpuHIMI paboOThl W OTIMYMTENBHBIE OCOOEHHOCTH
CXEM 3JIEKTPOHHBIX KOMMYTaTOPOB Ha MOJIEBBIX TPAH3UCTOPAX.

97. CraTnueckue XapakTepUCTUKH aHAJOTOBBIX KOMMYTaTOPOB. AHAJIOTOBBIE MYJIbTHILIEKCOPHI,
MPUHLIKI PabOTHI, YCIOBHOE rpaduueckoe 0003HaAUYECHHUE.

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

99. VerpolicTBa BRIOOPKU U XpaHEHUs, HA3HAYCHHE, CXeMa, IPUHIIUT PabOThI, OCHOBHBIE XapakK-
TEPUCTHUKH.

100. VYecrpoiicTBa Ha MEpeKIIOYaEMbIX KOHAEHCATOpaxX, MPUHIHUI paboThl, MPUMEHEHHE, OC-
HOBHbIE IPEUMYIIIECTBA U HEJOCTATKHU.

101. AmanoroBble KOMIIApaTOPbI, OINpEICIEHUE, AITOPUTM pabOTHI, OCHOBHBIC MapaMeTphl,
CXEeMBbI YNpPaBIEHUS YPOBHSMHU BBIXOJIHOTO HAIpPsDKEHUS KOMIIapaTopa Ha OMEpalliOHHBIX
YCUJIMTEISIX C OTPUIIATEIIHbHON OOpaTHOM CBSI3BIO.

102. OcoOeHHOCTH BBIXOAHBIX KAacKaJOB CEpUHHO BBIMYCKaeMbIX KommnaparopoB. [lomoxu-
TesbHas oOpaTHas CBsA3b B KoMmaparope. CxeMHas peann3anus U MPUHIUI padOThI IBYXIIO-
pPOrOBOrO KOMIIApPaTopa.

103. Cxemsbl 1 npUHOUT PaObOTHl UMITYJIBCHBIX YCTPOMCTB HAa OCHOBE aHAJIOTOBOTO KOMIapa-
Topa (IeTeKkTopsl ypoBHs, Tpurrep llIMuTa, >KAyImuii My1bTUBHOPATOD).

104. AHaJOroBBI MEPEMHOKUTEIh CUTHAJIOB, HA3HAYCHHE, YCIOBHOE rpadudeckoe 0003Ha-
yenue. CxeMHas peaiu3anus U NPUHLIUI PaOOTHl OJHOKBAIPAHTHOIO MEPEMHOKUTENS Ha
JOTapU(PMHUUECKUX YCUITUTEIISX.

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

106. CxemHas peanu3aiysi ¥ IPUHIUIT PaOOTHI IEIUTENS ITUPOKOMOJIOCHBIX CUTHAJIOB C TPH-
MEHEHHEM JINOTHO-PE3UCTOPHOMN OMTOIIEKTPOHHOM Maphl.

107. Cxema u3BIICUCHHSI KBAAPATHOTO KOPHSI.

108. IIpuniun paboTel 6aJaHCHOTO, AMILUIUTYIHOTO, OJJHOMIOJIOCHOTO MOAY/ISITOPOB Ha OCHOBE
AHAJIOTOBOTO ITEPEMHOKHUTEIIS.

109. ®yskUoOHANBHAS CX€Ma U MPUHLHUI PaOOTHl YABOUTENS U ACTUTENS YaCTOThI aHAJIOTro-
BOT'O CHTHAaJA.

110. Ilpunmun pabotsl ¢azoBoro, OupazHOro, JTMHEHHOrO AMIUIMTYIHOTO JEMOAYNIATOpa U
KBaJJPaTUYIHOTO JIETEKTOPA.

TunoBble IK3aMeHALMOHHbIE 3212491
1. Paccuurare npeoOpa3zoBaTenb 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.
Yupoctuts OyneBy (GyHKIHIO ¢ TOMOIIBIO KapThl KapHo.
Paccunrarth CUéTUHK 110 3a4aHHON Ta0JINUIlE UICTUHHOCTH.
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

KonnuectBo IMoamuce
Ne OcHOBaHHE BHECEHUS
i AMEHEHIS CTpaHUI] paspaboTunka
W3MCHCHUS PII/
BocnuratensHas pabota oOyuatomuxcs. OcHo-
Banue: @enepanbhblii 3akoH ot 31.07.2020 N
1 304-d3 "O BHecenuu n3meHeHuii B denepainb- 1
HbIi 3aK0H "OO0 oO6pazoBanuu B Poccuiickoii
®denepanun" M0 BOpocaM BOCITUTAHUS 00Y-
qaromuxcs"
[IpakTUueckas MOAroTOBKA 00YJArOITUXCS.
OcHoBanue: [Ipukaz MuHHCTEpCTBA HAYKH
U BeICIIETo oOpazoBaHus Poccuiickoit de-
2 nepauuu, MUHHCTEPCTBA TPOCBEIICHUS 4
Poccuiickoit @eneparnu ot 05.08.2020 r.
Ne 885/390 "O npakTuyeckoii moAroTOBKE
oOyyaromuxcs"
3 AKTyanu3anus CucKa JUTepaTyphbl 3
4 N3meHeHue conepkanus IPakKTHUECKUX paboT 1
5 [lepedyeHp UCIOIB3yeMOr0 IPOTPAMMHOTO 1

obecrieueHus
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