MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b51.0.06.01

(uHOeKkc oucyuniIumbl)

PABOYAA ITPOI'PAMMA JUCHUIIVIMHBI

KOMHBI-OTepHBIC TEXHOJIOT'MHU B HAYYHBIX HUCCIICAOBAHUAX 1

(HaumeHoB8anue OUCYUNTUHDL)

11.04.04 DnexTpoHHKA U HAHOZJIEKTPOHUKA

10 HaIlPaBJICHUIO MTOATOTOBKU
DJEeKTPOHHBIE TPUOOPHI U YCTPOICTBA

HaIpaBJICHHOCTH (POdHIIb)

®opma 00ydyeHHs: OYHas
['ox Habopa: 2022

Oo6mas tpynoemkocth: 3 3E

Pacnpe}leﬂeﬂne YacCoB JUCHHUILIMHBI IO CeEMECTpamM

Cemectp 1
dopma KOHTPOJIsA 3a4€T Hroro
Bun 3ansiTuit
Jlexumn 16 16
JlaboparopHsbie 16 16
ITpakTnueckue 16 16
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
ITpomexyTouHas aTTecTanus 0.25 0.25
KonraktHas pabota 48.25 48.25
CamocTosTenpHas pabora 59.75 59.75
KonTpoib
Hroro 108 108
( )
AOKYMEHT NOArNMnMCAH
AJIEKTPOHHOU NMOArnncCbro
Ceptudukar: 0179E47B0048AF26BE4D0045198851C48C
Bnapgeneuy: WWeBuoB Anekcangp AnekcaHgposuy
JDewnctButeneH: ¢ 09.11.2022 oo 09.11.2023
L J




Pabouyto mporpaMmy cocTaBuiI:
npodeccop, noneHt, 1.1.H [leruen B.I1.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenensb, Qamunus U.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
11.04.04 DieKTpOHHUKA ¥ HAHOYJIEKTPOHUKA

Cpoxk aeiicTBusi paGoyeii mporpaMMsbl JHCHUILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenannm kadeaps
HpOMI)IHIJ'ICHHaSI OJICKTPOHHKA

(mporokou 3acenanus Ne 1 ot «01» centsiops 2021 r.).



1. Ilesb ocBOECHMS TUCHUIITTHHBI

ens — popMupoBaHre 3HAHUK ¥ YMEHHUH 110 BOIPOCaM MIPUMEHEHHUS KOMITBIOTEPHBIX TEX-
HOJIOTHI MPU UCCIEA0BAHUSIX JIEKTPOHHBIX YCTPOMCTB.

3amaun:

1. IlpenocTaBuTh CTYACHTAM HH(OPMAIHIO 110 HHOOPMAITHOHHBIM M HH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIM TEXHOJIOTHSM U HHCTPYMEHTAIBHBIM CPEACTBAaM JUIsl pEIICHUS TUTIOBBIX 00-
IIEHAay4HbIX 33]1a4;

2. OGy4YuTh CTYZICHTOB UCIOJIB30BAHUIO TUIIOBBIX MPOTPAMMHBIX MPOIYKTOB, OPUEHTUPO-
BaHHBIX Ha PELICHUE HAyYHBIX, IPOEKTHBIX U TEXHOJIOTMYECKHX 3aa4 AIEKTPOHUKHY;

3. O3HaKOMHUTH CTYI€HTOB C COBPEMEHHBIMU MOIXOJAMH K MOJICIMPOBAHUIO ITPOLIECCOB B
AJIEKTPOHHBIX YCTPOUCTBAX.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JlaHHast TUCIMILTAHA OTHOCUTCS K 00s13aTeNIbHON yacTu 0yioka 1 «JlucuuminHel (MO )»
HamnpasyieHusa noaArotoBku 11.04.04 «2neKkTpoHUKa U HAHORJEKTPOHUKA» MaruCTepCcKoil mporpam-
MBI «DIEKTPOHHBIE TPHUOOPHI U YCTPOUCTBAY.

JucuumuuHel, yueOHble KypChl, HA OCBOCHHMHM KOTOPBIX OasupyeTcs JaHHas AUCLUMILIMHA
(yaeOHsblIit Kypc):

- Mudopmaruka;
- CAIIP ycTpOHCTB 2JIEKTPOHUKH.

JlcuumiuHel, yaeOHbIe KypChI, AJIsi KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHHS, HABBIKH, MIPU-
oOperaemble B pe3yabTaTe U3yUeHHs JaHHOW TUCHUIUTMHEI (Y4eOHOTO Kypca):
- KomnproTepHbIe TEXHOIOTMY B HAYYHBIX HUCCIIEJOBAHUAX 2;

- MeTo/1bl MaTeMaTH4YECKOTO0 MOICTUPOBAHNUS AIEKTPOHHBIX CXEM;
- CAIIP cucrem ynpaBieHusi yCTPONCTB CUIIOBOM 3JIEKTPOHUKH;
- [IpoekTrpoBaHe U TEXHOJIOTHSI 3JIEKTPOHHOW KOMIIOHEHTHO 0a3bl.

3. Iliianupyemblie pe3yJibTaThl 00YUYEeHHUs 10 JUCHHUILIMHE (Y4eOHOMY KypCy), COOTHe-
CeHHbIE ¢ IVIAHMPYEMbIMH pe3yJIbTaTaAMH 0CBOECHHS 00pa30BaTelbHON NPOrPaAMMBbI

dopmupyemMble U KOH-

TPoOJIpyeMble KOMIIe-
TEeHIUHU

(Ko ¥ HAMMEHOBAHUE)

NuagukaTopbl 10CTHIKE-
HUS KOMIIEeTEHINIA
(Ko ¥ HAMMEHOBAHUE)

ITnanupyemsie pe3yjbTaThl 00Y-
YeHust

Cnocoben paspabaThiBaTh
U TPUMEHITh KOMIIbIO-
TCPHBIC TEXHOJIOTUU B
HAyYHBIX HCCIIETOBAHUAX
(OIIK-4)

NA-10I1K-4  Hcnonsiyet
UH(pOpPMAaIMOHHO-
KOMMYHMKAI[UOHHbIE  TEX-
HOJIOTHH IPU TOMCKE HEO0O-
XOUMON nH(pOpMaLun
N-2011K-4 IIpoexTupyet
penieHne KOHKPETHOW 3a-
Jlauyd  TIPOEKTa, BbIOMpas
ONTHUMAJIBHBIA croco0 ee
pELIeHNs, UCXOIsd U3 JAEH-
CTBYIOIIMX MPABOBBIX HOPM
U UMEIOLUXCS PECYPCOB U
OTpaHUYCHUHN

N/1-301IK-4 3naet coBpe-
MEHHBIE  MHTEPAKTHBHEIC
MPOrpaMMHbIE  KOMILUIEKCHI
JUISL BBITIOJIHEHUS U peaak-
TUPOBaHMUS TEKCTOB, M300-
paXEeHUH U YepTexen
N1-40TIK-4 VYwmeer wuc-

3HaTh: OCHOBEI KOMIIBIOTCPHBIX TECX-
HOJIOTHA  aHaluu3a  JJIEKTPOHHBIX
YCTPOMCTB

YMeTb: HCnonb30BaTh HHGOpMAIK-
OHHbIE U KOMIBIOTEPHBIE TEXHOJO-
MU B CBOEH HAYYHOM AEATEIBbHOCTU

Bnagets: coBpeMeHHBIMH criocoOa-
MH KOMITOHOBKH 3JIEKTPOHHOM arma-
patypel, MeTOJaMH pacyera ee
HAJIe)KHOCTH U TEIUIOBBIX PEXHUMOB
paboTsl




®opmupyeMble U KOH-

TPOJIpyeMble KOMIIe-
TeHIHH

(K01 1 HAMMEHOBAHUE)

NHaukaropsl 10CTHIKE-
HHUSA KOMIEeTeHIni
(ko1 1 HAUMEHOBAHME)

IInanupyemsie pe3yJbTaThl 00Y-
YeHHUs

M0JIb30BAaTh  COBPEMEHHBIE
CpencTBa  aBTOMAaTU3ALUMU
pa3paboTKU U BBIIOJHEHUS
KOHCTPYKTOPCKOM  JIOKY-
MEHTalUH

NA-5011K-4 Bnapeer co-
BPEMEHHBIMU  [POTrpaMM-
HBIMU CpEACTBAMHU IIOAIO-
TOBKH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKONI OKY-
MEHTallUH




4. Ct

YKTypa " COACPKAHUEC TUCIHUTIJIHHDBI

DopMBbI TEKYLLET0

Monyab Bux . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA (HAUMEHO-
yueOHoM N Cemectp | O0beM, 4. banabl | UHTEpaKkTHB, Y.
(paszaen) (yueoHoii padoThI) BaHMe OIIEHOYHOI0
padoThI
cpeacTna)

Monyab Nel. Jlekl IIporpaMMmEbl aHaIH3a 1 2 - -
Moyab Nel Jlex2 Usyuenue DC, AC u Trancient ananusa cxeM 1 2 - -
Moayns Nel JIek3 W3yuenne nporpaMm MOAEIUPOBAHHUSL IIOJISL. 1 2 -
Moayias Nel JIab1 Mogenu 3IeKTPHIECKHUX DIIEMEHTOB 1 6 - - JIaboparopnas padbora
Monyinb Nel Cpl Tpanchopmaropsl, GyHKII. UCTOUHUKH 1 10 - -
Moyns Ne2 JIa62  |Momeni MarHUTHBIX JICMEHTOB 1 4 - - JlaGopatopHas paboTa
Momyns Nel Ip CuiioBbIe OMYTPOBOJHUKOBBIC BEHTUITN 1 10 - - [IpakTrueckas pabora
Momynb Ne2. Jlex4 Mojenu MarHUTHBIX CHCTEM 1 2 - -
Moy Ne3 Jla63 DNeKTPOMarHuTHHIC aHAJIOTUH 1 4 - - JlaGoparopuas padoTa
Monyiab Ne2 Cp2 CxeMBbl 3aMEIICHHSI MAarHUTHBIX CHCTEM 1 10 - -
Monynb Ne2 JIek5s Mopgenu MeXaHHIECKUX CUCTEM 1 2 - -
Momyis Ne2 Cp3 CxeMblI 3aMEIIEHUS MEXAaHNYECKUX CUCTEM 1 10 - -
Moy Ne2 J1ab64 MopenupoBanre MEXaHUYECKUX DJIEMEHTOB 1 4 - - JlaGopaTopnas pabota
Moyib Ne3. JIa65 DNeKTpoMeXaHUYECKUEe aHaJIOTUN 1 - - JTaGopaTopnas pabota
Monyns Ne2 JIex6 Mopenu akyCTUYECKUX CUCTEM 1 2 - -
Moymns Ne2 Cp4 CxeMbl 3aMeIeHNs aKyCTUYECKHX CUCTEM 1 10 -
Moy Ne2 Jlex7 MogenupoBaHne aKyCTUUECKUX DJIEMEHTOB 1 - -
Monynb Ne2 Jlex8 Mojenu TEeTIOBBIX CUCTEM 1 - -
Moy Ne2 Cp5 CxeMbl 3aMeIIEeHUS TEIJIOBBIX CHCTEM 1 12 - -
Moyns Ne3 JIa66 DNEeKTPOaKyCTHUECKHUE aHAIOTHH 1 4 - - JlaGopatopHas pabota
Moy Ne2 JIab7 MopenupoBaHue TEIJIOBBIX YJIEMEHTOB 1 4 - - JlaGopaTopnas pabota
Moy Ne3 JIa68 DNEeKTPOTEPMHUUECKHE aHATIOTUHT 1 4 - - JlaGopaTopnas pabota

Hroro:

108




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B niporiecce n3ydeHHs QUCIUTUIMHBI UCTIONB3YETCS TEXHOJIOTUS TPAJAUIIMOHHOTO 00yJe-
HUS (JEKIMHU, JaOOpaTOpHBIE U MTpaKTU4YecKue 3ausaTus ). [lonck nadopmanum, moaroToBka oT-
YETOB M UX 3aIUTa — C IPUMEHEHUEM HH(DOPMAIIMOHHBIX TEXHOJIOTHHA.

6. Meronuyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIMHbBI

7. OneHoYHbBIE CPeACTBA
7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Kox konTpo1upyemMoi KoMIeTeHuu HaumeHoBaHue
(M1M ee 4aCTH) OLIEHOYHOI0 CPeJACTBA
1 OIIK-4 Otuér no maboparopHoit padore Nel-8
Bormpocs! k sx3ameny Nel-37

7.2. TunoBble 3aJaHUS WU MHbIE MATEPHUAJIbI, HEOOX0AMMBbIe JIJIsl TEKYIEero KOH-

TPOJst
7.2.1. KouTpoJbHbIe padoThI
Her
7.2.2. TeMbl NUCbMEHHBIX PadoT
Ne i/ TeMbl
1 [IpakTnueckoe 3ananue "MccnegoBanne yMHOXKUTENCH HAPSHKEHUS "

7.2.3. JJaGopaTopHble padoThI

Jladoparopnasi padora Nel «CocraBiieHHE U UCCIEA0BAHUE SJIEKTPUUECKUX CXEM CHUIIOBBIX
UMITYJIbCHBIX 3JIEKTPOHHBIX YCTPOUCTBY
®opma oT4yeTa 1o jadoparopHoii padore Nel
- TutynbHBIN TUCT (C YKa3aHUEM CIIUCKA UCIIOJIHUTEIEH U HOMEpPA IPYIIIbI).
- AHanu3upyemMas cxema.
- PesynbraTel MopenpoBanus paboThl 3TOM cxembl B mporpamme MicroCAP B Buze rpadukoB
MEPEXOIHBIX MTPOLIECCOB - HANIPSKEHUN HA KOHIAEHCATOPaX U TOKOB B UHAYKTUBHOCTSIX.
Bonpocs! 14151 3alMTHI 1a00paTOPHOIl padoThI

1. Meroa nepeMeHHBIX COCTOSIHHUSL.
2. MeTo/ bl YUCIIEHHOTO UHTETPUPOBAHHUS.
3. ®a30BbIE€ NEPEMEHHBIE IJIEKTPUUECKUX CHCTEM.
4. VICTOYHUKH U TAaCCUBHBIE AJIEMEHTHI AJIEKTPUUECKOM MMOACUCTEMbI, KOMIIOHEHTHbIE YPaBHEHHUS
IIACCUBHBIX 3JIEMEHTOB.
5. [Mpunnun nevicteus u BAX tupucropa.
JlabopaTopnasi padora Ne2 «IlocTpoeHHE 2IEKTPUUECKOIN CXEMBI 3aMEILEHUS JIEKTPOHHOIO
YCTPOMCTBA, COJIEPKALIETO UHAYKTUBHbBIE KOMITOHEHTBI)
®opma oT4yera 1o JadoparopHoi padore Ne2
- TUTyIBHBIN JIUCT C YKa3aHUEM CIIMCKA UCIIOJIHUTENEH U HOMEpa IPYIIIbL.
- 'eomeTpust aHAIM3UPYEMOTO AIIEKTPOMArHuTa ¢ yKa3aHHEM MaclITaboB MO OCSIM U CEThIO KO-
HEYHBIX 3JIEMEHTOB.
- PesysnbraTel paboTsl mporpammel ElCut B Buae kapTuH mosist v rpa kOB MAarHUTHOM UHTYK-
1uu. 3aduKcUpoBaTh HE MeHee 3 BapUaHTOB KapTHH MOJI U TpaduKOB.
- PesynbTatel paboThl B BUI€ TaOIUIBI 3HAUEHUH MATHUTHBIX IPOBOJAUMOCTEH U DJIEKTPUIECKUX
UHAYKTUBHOCTEH 3JIEMEHTOB CXEMBI.
Bonpocs! 1151 3amMThI 1a00paTOPHOIT padoThI

1. ®a30Bbl€ MEPEMEHHBIE MATHUTHBIX CUCTEM.
2. OUKTUBHbBIE UCTOYHUKH U MTACCUBHBIE 3JIEMEHTHI MAarHUTHOW MOACUCTEMbI, KOMIIOHEHTHbIE
YpaBHEHHUS MTACCUBHBIX AJIEMEHTOB.
3. OcobeHHOCTH MeTO0/1a KOHEYHBIX 3JIEMEHTOB U OCHOBHBIE 3TAllbl €0 pPeaIn3altu.




Jla6opaTopnasi pa6ora Ne3 «O0beIMHEHNUE CXEM 3aMEIICHUS SJIEKTPHUUYECKON M MATHUTHOU
MOJICUCTEM DJIEKTPOHHBIX YCTPOMCTB"

®opma oTyera 1o JadoparopHoii padore Ne3

- TUTynbHBIN JUCT C yKa3aHUEM CHUCKA UCIIOJHUTENICH U HOMEpPA IPYIIIIbIL.

- ['eomeTpust aHAIM3UPYEMOTO AIIEKTPOMArHuTa ¢ YKa3aHHEM MacIITabOB MO OCSAM U CEThIO KO-
HEYHBIX AJIEMEHTOB.

- PesynbraTel paboThl porpaMmsel EICUt B Buie KapTHHBI 110715 ¥ TAOJIMIIBI 3SHAYCHUN UHTYKTHB-
HOCTEH.

- PesynbTarel paboThl B BUIE TPEX CXEM 3aMEIIeHUS (MATHUTHBIX CONPOTHBIICHUN, TIPOBOAUMO-
CTel U MHIYKTUBHOCTEN ).

- 'padyx 0OCHOBHOI KpHBOII HAMAarHMYMBAHU U TIETIH rUCTEpe3nca (P MaKCUMaJIbHOM TOKE)
BbIOpaHHOM AJEKTPOTEXHUUECKON CTAlId U BEJIMYUHY CONPOTUBIICHUSI MAaTHUTHBIX OTEPb.

- O0mryro cxemy, OO IMHSIONIYIO JIEKTPUYECKYI0 U MATHUTHYIO TIOJICUCTEMBI M TUarpaMMBbI e¢
paboTHI.

Bonpocsl 1J151 321U THI J1A00paTOPHOI padoThI

1. MeTouka ayanbHOro mpeoOpa3oBaHusl.

2. MoaenupoBaHue KaTyIIKH ¢ MATHUTHBIM CEPJIEYHUKOM

3. Oco0eHHOCTH CTHIKOBKH CXEM 3aMEIICHHsI SJICKTPUUECKON U MATHUTHON TOJICUCTEM.
JladopaTropnas padora Ned «OrnpesesieHre cxeM 3aMeIIeHHs U TapaMeTPOB MEXaHUYECKHU T10-
JBUKHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX yCTPOMCTB"

®opma oTueTa o J1adopaTopHoii padore Ned

- TUTYynbHBIN JTUCT C YKa3aHUEM CIIMCKA UCIIOJIHUTENIEH U HOMEPA IPYIIIIbI.

- ['eomeTpust ananu3upyemMoit Oanku ¢ yKka3aHHeM MacIITa0oB 110 OCSAM U CETbI0 KOHEUHBIX dJie-
MEHTOB.

- PesynbTarel paboThl mporpamMMbl B BUJIE KapTUH HaNpsDKEHUH 1o Musecy u rpadukoB nedop-
Maruii. 3aduKcUpoBaTh MaKCUMaJIbHbIE 3HAYCHUS HAMIPSKCHHH.

Bonpocs! 1151 3amMThI 1a00paTOpPHOIT padoThl

1. CylHOCTbh CETOYHBIX METOOB.

2. Oco0eHHOCTH METO/1a KOHEUHBIX 2JIEMEHTOB U OCHOBHBIE 3TaIlbl €r0 Peau3aluu.

3. ®a3oBble NEPEMEHHBIE OJJHOMEPHBIX MEXAHUUECKUX CUCTEM BO3BPATHO-TNIOCTYNATEIbHOTO
JIBIDKEHUSI C COCPEIOTOUCHHBIMU MacCaMK TBEPIIBIX TEJ TP YIPYTOM MX B3aUMOJEHCTBUM.

4. ICTOYHUKH 1 TACCUBHBIE 3JIEMEHTHI OJJHOMEPHBIX MEXaHUYECKUX CHCTEM BO3BPATHO-
MOCTYIATENLHOTO JBWKEHHUS C COCPEIOTOUEHHBIMU MAacCaMU TBEPBIX TEJ MPU YIPYTOM UX B3a-
MMOJEICTBUU, KOMIIOHEHTHBIE YPaBHEHUS MACCUBHBIX AJIEMEHTOB

JladopaTopnasi padora Ne§ «DopMupoBaHHUE CXEM 3aMEIICHHS U PACUYET DJIEKTPOHHBIX
YCTPOMCTB, COAECPKAUUX MEXAHUUECKH TOJIBUKHBIE KOMITOHEHTHI"

dopma oTueTa o JadopaTopHoii padore NeS

- TUTYyNBbHBIN TUCT C YKa3aHUEM CIHMCKA UCIIOJIHUTENEH U HOMEPA PYIIIIbI.

- CxeMbl 3aMelleHUs] MEXaHUYECKOM MOJACUCTEMBI: CKOPOCTEN, CUIT U AJIEKTpUYEcKasl.

- @opmynbl Ui pacyéra cuiibl P U HHAYKTUBHOCTH Ls.

- Pe3ynbTatsl paboThl MporpaMMbl B BUJI€ TPAPUKOB CKOPOCTEH NBMKEHUS TPy3a U DJIEKTpOMar-
HUTA.

Bompocs! 1u1st 3amuThl 1a60paTopHO paboThI

1. ®a3oBble EPEMEHHBIE IEKTPUUECKUX U MEXaHUUECKUX CUCTEM.

2. ICTOYHUKH, KITFOUH U TTACCUBHBIE SJIEMEHTHI SJIEKTPUUYECKON U MEXaHUYECKOU MOJICUCTEM,
KOMITOHEHTHBIE YPAaBHEHHUS TACCUBHBIX 3JIEMEHTOB.

3. Berpoennsie pynkimuu MicroCAP.

JlaboparopHasi padora Ne6 «CocraBiieHH€e U UCCIEA0BAaHUE DIIEKTPUUECKOU CXEMBbI 3aMEILEHUS
aKyCTHUYECKOH I CUCTEMBI OXJIaXIEHUS JIEKTPOHHOTO ycTpoicTBa”

®opma oT4yeTa 1o JadopaTtopHoii padore Ne6

- TuTynbHBIN JTUCT C yKa3aHUEM CHUCKA UCTTOJTHUTEIEH U HOMEpA IPYIIII.

- Cxema 3aMelIeHus] aKyCTUUECKON MOACUCTEMBI.



- Gopmyiibl i1 pacd€ra aKyCTUYECKUX COIIPOTUBIICHUN U UX 3HAYECHUS.
- PesynbTatsl pacy€ToB B Bujie Tpaduka 3aBUCUMOCTH YaCTOThI BpallleHHs] BEHTUJISITOpPA U pas3-
BHMBAEMOTI'0 MM JIaBJIECHUS OT pacxo/ia BO3AyXa Ha BbIXOJE U3 OXJIAJAUTES.
Bomnpoce! 1151 3a1uThI JIa00PATOPHOIT padoTHI
1. CymHOCTbh CETOUHBIX METOJIOB.
2. Oco0eHHOCTH MeTO0/1a KOHEUHBIX AJIEMEHTOB M 3TaIlbl €ro peaan3aluu.
3. ®a30BbI€ IEPEMEHHBIE AKYCTUUECKHX CUCTEM.
4. ICTOYHUKY U TACCHUBHBIE 3JIEMEHTHI aKYyCTHUYECKOU MOJICUCTEMbI, KOMIIOHEHTHBIE YPaBHEHUS
ATUX NACCUBHBIX 3JIEMEHTOB.
JlaGoparopnas padora Ne7 «OnpeneneHue napameTpoB ANEKTPUUECKON CXEMbI 3aMEIIEHUS
TEIUIOBOM LIENH CUCTEMBI OXJIaXKIEHUS 3JIEKTPOHHOI'0 YCTPOICTBA U €€ uccienoBanue”
®opma oT4eTa 1o JadboparopHoii padore Ne7
- TuTyJIBHBIN JIUCT C YKa3aHUEM CIIMCKA UCIIOJIHUTENEN U HOMEpA IPYIIIbL.
- 'eomeTpust anaIM3UPyEeMOro MOIynpOBOAHUKOBOIO MPHOOpPa C OXJIAUTENEM C yKa3aHUEM
MacIITa0oB 110 OCSM U CETbI0 KOHEUHBIX 3JIEMEHTOB.
- PesynbTatsl paboThl mporpamMmsl B BUJE rpagikoB TemiepaTypsl. 3adukcupoBaTs He MeHee 4
BapHaHTOB I'pa(UKOB.
- TernoByr0 cxeMy MOIYIPOBOJHUKOBOTO MPUOOpPa HA paguaTope U e€ NMEeKTPUIECKYIO0 CXeMY-
AHAJIOT, a TAK)KE 3HAUEHUS TEIUIOBBIX CONPOTHUBIIEHUH, YKa3aHHBIX B I1.5.
Bomnpoce! 1151 3a1uThI JIa00PATOPHOIT padoThI
1. CymHOCTbh CETOYHBIX METOJIOB.
2. Oco0eHHOCTH METO/1a KOHEUHBIX JIEMEHTOB M 3Talbl €ro peaan3aluu.
3. Cxema 3aMellleHus TEIIOBOM CUCTEMBI.
4. ®azoBble IePEeMEHHbBIE TETIOBBIX CHCTEM.
5. ICTOYHUKHU ¥ TACCHUBHBIE 3JIEMEHTHI TEIJIOBOW M1O/ICUCTEMbBI, KOMIIOHEHTHBIE YpPaBHEHUS Iac-
CUBHBIX AJIEMEHTOB.
JladopaTopnasi padora Ne8 «J/lnHamuyeckoe MOICTIUPOBAHUE TEIIIOBBIX CUCTEM JIEKTPOHHBIX
YCTpOHCTB"
®opma oTueTa o J1adopaTopHoii padore Ne§
1. TuTynpHBINA THUCT ¢ yKazaHueM HoMepa rpynmnsl 1 @O cTyneHTa U npenoiaBaTens;
2. 'eomeTpus aHaNM3UPYEMOTO MOIYIIPOBOAHUKOBOIO IPUOOpa C OXJIaTUTENEM C YKa3aHUEM
MaciTaboB MO OCSIM.
3. TennoByt0 cxemy MOJIYIPOBOIHUKOBOIO IpUOOpa Ha panaTope U e€ IIEKTPUUECKYIO CXEMY-
aHAJIOT, a TAK)Ke 3HAUEHUS TETVIOBBIX COMPOTHUBICHUH.
4. Pe3ynbTaThl paboThl MPOTrpaMMbl B BUJIE TpaMKOB TEMIEPATyphl MOJYIPOBOIHUKOBOIO IIPH-
Oopa. 3adukcupoBaTh He MeHee 4 BapUaHTOB rPapUKOB AJIS PA3IUYHBIX 3HAUEHUNH CKOPOCTH
JBUKEHUS OXJIaXIAI0IIEro BO3IyXa.
5. Crucok UCIoIb30BaHHOM JTUTEPATYPHI.
Bompocs! 1u1st 3amuThl 1a60paTopHOi paboThI
1. Onucath (a3oBbie MepeMeHHbIE TEPMOANHAMUYECKUX LEMEH.
2. OnucaTh aKTUBHBIE U TTACCUBHBIE 3JIEMEHTHI TEPMOJAMHAMUYECKUX LIETIEH.
3. Onucath 0OCOOEHHOCTH U OTPAHUYCHHS IPUMEHEHHS TEPMOTUHAMUYECKHX IETeH.
4. Onucatp NOCIe10BaTENbHOCTh IEUCTBUN U X OCOOEHHOCTH MPH UCTIOIb30BaHUU JIEKTPO-
TEPMHUUYECKOHN aHAJIOTUH.
5. M300pa3utk cxemy MakpodinemenTa SCR

TpeboBanust kK oopMiIeHHIO

Otuéth opopmisitores: B cootBeTcTBUU ¢ ECK]l u mpuHATEIMEU Ha Kadenpe TpeOOBaHUSIMH K
0hOpMIICHUIO OTYETOB

IIpoueaypa oueHuBaHusA

Bonpocs! ju1s 3amuTel 1a00paTopHbIX padboT Ne 1 — 8 1 mpakTHYecKkoi paOOThHI IPUBEICHBI B
METOUYECKUX MocoOusx. Pabora cuntaeTcs 3a4TEHHON MPU YCIOBUU BHITIOTHEHUS YKa3aHHBIX
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B HOCO6I/II/I PasaciioB, NpaBUJIIbHOCTU IMOJTYYCHHBIX KOMIIBIOTCPHBIM MOACIIUPOBAHUCM NAHHBIX, a
TaKXe MPABHIBLHBIX OTBETOB Ha BOIIPOCHI IO TEOPHH, COOTBETCTBYIONIHE TeMe paboThl. B cirydae
HCIIPABUJIBHBIX OTBCTOB 3alllUTa oTtuéTa IIOBTOPACTCA. KoanuectBo IMOBTOPOB OI'paHUYCHO JINIIb
BpEMEHEM J1a00paTOPHBIX 3aHSATHI.

Kpurepun omenkn:

- OIICHKA «3aYTCHOY» BBICTABIISICTCS CTYACHTY, €CIIU JIaHbI IPABUIIBHBIC OTBETHI HA BOIIPOCHI IO
TEOpPHUH, COOTBETCTBYIOIIUE TeMe PabOTHI (J1Ba BOIIPOCa);

- OIICHKA «HE 3a4TEHO» €CJIM HE JIaHbI IPAaBUIIBHBIC OTBETHI HA BOIIPOCHI 110 TEOPUH, COOTBET-
CTBYIOIIIHE TEME pabOTHI (J]Ba BOMPOCA).

7.3.0IIeH0‘lHLIe cpeacrea s l'lpOMC)KyTO‘lHOifI arrecranmu 1Mo uToraMm 0CBOCHUs

AUCHMILTHHBI
7.3.1. Bonpochl K NpOMeKYTOYHOI aTTecTaluu
Cemectp 1
Ne ni/m Bomnpocel k 3a4ery

1 [TpuBecTH KaccuPUKANIO MATEMAaTHIECKUX MOJIENIeH

2 ITpoBecTu cpaBHEHHE MOJIesIell MUKPO U MaKpO YPOBHs

3 PackpbITh CyIIHOCTh METO/A NPSMOM aHAJIOTHH NIPU CO3/IaHUU MOJIENIH JIEMEHTA

4 Urto Ha3pIBarOT 000OIEHHBIMUA KOOPIMHATAMHU?

S) B uém 3akioyaercst aHaJIoTHsl pa3nuyHbIX (PU3NIECKUX CHCTEM?

6 ITpoBecTu cpaBHEHHE NEPBOIl U BTOPOH CHCTEM aHAJIOTUH

7 Pa3bsicHUTB OTJIMYME JyalbHOCTH U aHAJIOTHU

8 KakoBbI OrpaHn4eHuns IpUMEHEHHUs! TPUHIIHAIA TyaJTbHOCTH?

9 [TosICHUTB arOpUTM ONpeIeeHUs NOISIPHOCTEN B TyalbHOM Lienu

10 Omnwucate pa3oBbIe IEPEMEHHBIE JCKTPUIECKUX CXEM

11 [TpuBecTu anredpanyeckue 3aMucu CBOMCTB aKTUBHBIX U TACCUBHBIX 3JIEMEHTOB
AIIEKTPUUECKUX CXEM M IEKTPHUUECKUX TPAHC(HOPMATOPOB

12 Onucarp 1yaJbHOCTb 3JIEMEHTOB JIEKTPUUYECKUX CXEM

13 IToka3aTh OrpaHU4eHUs] METOJIOB aHAIN3A AIEKTPHUECKUX CXEM

14 Onucath Qa3zoBble NEPEMEHHbIE MATHUTHBIX LIENEN

15 Onucare aKTUBHbBIE U TACCUBHBIE 3JIEMEHThl MAarHUTHBIX LIeTIei

16 BoiBecTu ypaBHEHHE 3JIEKTPUUECKOTO paBHOBECHUS AJIsl APOCCENS C pa3OMKHYTHIM
MarHUTOIIPOBOJIOM C MCIIOJIb30BAaHMEM IIPUHIUIA AYaIbHOCTH

17 KakoBo oTian4ne 0IHOMEPHBIX MEXAHUYECKUX CHUCTEM OT MHOTOMEPHBIX ?

18 IToka3aTh OTIMYME MEXaHUYECKOH IIeTIH OT 3JIEKTPUUYECKON CXEMbl

19 Omnwucats ¢a3oBbie MEpeMEHHBIE MEXaHMUYECKHX IIeTIeH C MMOCTYNATEIbHBIMUA U
BpalaTeIbHbIMHU CTENEHSIMU CBOOOIbI

20 Onucarh aKTUBHbBIE U TACCUBHBIE HJIEMEHThl MEXAHUYECKUX IIeTIei

21 PackpbITh cMbICK TOHTHS "MHEpLMAIbHAS cucTeMa oTcyéTa”

22 Onucars 0cOOGHHOCTH 33aJaHMsI HAIPaBJICHUN IEHCTBHSI CHII U CKOPOCTEH MpH
MTOCTPOSHUH MEXaHUYECKUX IeNeH

23 Omnwucatp 1yaJlbHOCTh 3JIEMEHTOB MEXaHUYECKUX LieneH

24 Onucath Qa3zoBble NEPEMEHHbIE aKYCTHYECKUX Lenei

25 Onucare aKTUBHbBIE ¥ TACCUBHBIE AJIEMEHTHI aKYCTHUECKUX Ienen

26 Omnwucars 0COOEHHOCTH U OTpaHUYEHUs TPUMEHEHHsI aKyCTUYECKHX IIenen

27 Onucath Qa3oBble NEPEMEHHbIE TEPMOJMHAMUYECKUX (TEIJIOBbBIX) Henei

28 Onucare aKTUBHbBIE U TACCUBHBIE HJIEMEHTHI TEIUIOBBIX LIeTIeH

29 Omnwucars 0COOCHHOCTH W OTpaHUYEHUS TPUMEHEHHSI TETUTOBBIX IIeTIeH

30 O6ocHOBaTh HEOOXOMMOCTD AYAJIILHOTO MEPECTPOCHUS MAarHUTHON U MeXaHU4e-
CKOM LleTen

31 Omnwucarp NOCIEN0BATENILHOCTD ASHCTBHIA TPU UCTIOIB30BAHUH IEKTPOMArHUTHON
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aHAJIOTHU

32 BrImonHuTE AyanbHOE epecTpoeHre MarHUTHO! 1IeTH TpaHcopmaropa ¢ OTIu-
YaIOUUMCS OT AMHUIBI KO3 hUITMEHTOM TpaHCHOPMAITUH

33 OOBSICHUTD MPABUJIO PACCTAHOBKH HAMPABICHUM TOKOB U HAIIPSKEHUN B 1yalb-
HOUM MarHUuTHOM WJIN MEXaHUYECKOU LIEIU

34 Ornucatp Mocae10BaTeNbHOCTD ACHCTBUN MTPU UCIOIB30BAaHUU 3JIEKTPOMEXaHUYe-
CKOM aHaJIOTHH IO TIEPBOW W BTOPOM CHCTEME aHAJIOTHI M MX OCOOEHHOCTH

35 OOBSICHUTH MTPaBUJIA MOJICTUPOBAHUS COYAAPSIFOLTUXCST MACC

36 Kak 3aymath HauanbHbIC 3HAUCHHS YCUITUN CKATBIX TIPYKUH U CKOPOCTEH JIBUIKE-
HHUsg Macc?

37 Ornucarp MOCae0BATENIbHOCT JEHCTBUN MTPU UCIIOJIb30BAHUU AIIEKTPOAKYCTHUYE-
CKOI1 aHAJIOTMH U UX 0COOEHHOCTH

7.3.2. Kputepuu 1 HOpMbI OLlEHKH

®opma nposeaeHUs1

Cemectp IPOMEKYTOYHON Kpurepun u HOpMBI OLIEHKH
aTTecTAlluN
3auéT «3a4TEHO» XOTsl OBl YACTUYHOE PACKPBITHE

JIBYX TEOPETUYECKUX BOIIPOCOB
3a4eTHOro Oumiiera

«HE€ 3a4TCHO»

He packpsITbl X0Ts1 ObI YaCTUYHO,
JIBa BOIpOCa U3 3a4€THOTO OuseTa
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8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoauuecTBo B
HAy4HOIi 010-

Ne nocooue, yueOHO-
ABTOPBI, COCTABUTEH 3arsnaBue (3aroJjioBoK) I'ox n3nanus JuaoTeke /
n/m MeTo/inYecKoe nocooue,
DpaKTHEYM, Ap.) HaumeHoBanue
P > AP IBC
1 | Kocosa E.H. KommbroTepHbie TEXHOJIOTUHU B HAYYHBIX yuebHoe rmocodue 2015 3BC
HCCIENOBAHUAX "IPRbooks"
2 | I'opnau B.A. MareMaTHuecKoe MOJICITUPOBAHNE yuebHoe rmocodue 2018 OBC "Jlanp"
8.2. JlonosinuTeIbHAS JIMTEPATypa
KonnuyectBo B
Tun (yueOHuk, yueoHoe N
HAy4HOIi 010-
Neo nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BoK) I'ox u3nanus Juorexe /
n/n MeToaAuYecKoe mocooue,
IpAKTHKYM, 1p.) HanmeHnoBanue
P » AP BC
1 | UsromoB A.A., Koiyous- KoMIbroTepHbIC TEXHOIOTUH B HayKe U 00- | yueOHOe nocodue 2012 5bC "IPRbooks"
ckuii B. I1. pa3oBaHUH
2 | Kpyunnaun B.B., TanoBun- | KoMmbeioTepHbie TEXHOJIOTHH B Hayke, 00pa- | yaueOHoe mocoOue 2012 3BC
kuii FO.H., Tomnu C./I. 30BaHUHU U TIPOU3BOCTBE IIEKTPOHHOU "IPRbooks"
TEXHUKH
3 | [leBues B. I1. CocraBiieHHE IIEKTPUYECKUX CXEM 3aMe- y4eOHO-METOINUECKOe 2010 38

MICHHA SJICKTPOTEXHUYCCKUX CUCTEM Ha OC-
HOBC MCTOJa aHaJIOTHI.

rmocooue




8.3. [lepeuennb npodeccuoHAIBHBIX 023 JTAHHBIX 1 HHGPOPMAUMOHHBIX CIIPABOYHBIX

CHUCTEM

e Xypuan «CunoBas 3J1eKTpOHHKA» [DIEKTPOHHBINA pecypc] : Hayd. xKypH. /| — Diek-
TpoH. XypH. — MockBa, Cankr-lIletepOypr. — Pexum gocTyna K KypH.:
http://power-e.ru/

e  WebofScience[ DnekTpoHHBIN pecypc]| : MyIbTHANCIUIUIMHAPHAS pedepaTuBHas Oa3a

nanabix. — Philadelphia:  ClarivateAnalitics, 2016- . - Pexum goctyna
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc., aHIL.
e Scopus[DnekTpoHHbIi pecypc] : pebdeparuBHas Oa3a mannsix. — Netherlands:

Elsevier, 2004— . — Pexxwum fgocTyma : SCOPUS.COM. — 3ari1. ¢ skpana. — 5I3. pyc., aHrI.
e Elibrary[DnexTpoHHblii pecypc] : HaydHas syeKTpoHHas Oubnmuoreka. — Mocksa :
HOB, 2000— . — Pesxxum nocrymna : elibrary.ru. — 3arn. ¢ skpana. — S3. pyc., aHri.

e SpringerLink[Dnekrpounsiii  pecypc] : [0a3a gammeix]. —  Switzerland:
SpringerNature, 1842— . — Pesxxum goctyma : link.springer.com. — 3ari. ¢ sKpaHa. —
S3. anri.

e ScienceDirect[ DneKTpoHHBIN pecypc] : KOJUIEKIUS IEKTPOHHBIX KHUT M3/1aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyna :sciencedirect.com. —

3ari. ¢ 3KpaHa. — 3. aHr.

e NEICON[OnekTpoHHBId pecypc]| : dJeKTpoHHas WHGOpManus : apXuB HAyYHBIX
KypHasioB. — MockBa : HOMKOH, 2002- . - Pexum jocryna
‘neicon.ru/resources/archive. — 3aru. ¢ skpana. — SI3. pyc., aHrI.

e ®depnepanbHbIi UHCTUTYT MPOMBIIIJIEHHOW COOCTBEHHOCTH [DJIEKTPOHHBIA pecypce] :
cailt ®eepaqbHOr0 UHCTUTYTa IPOMBILIEHHON COOCTBEHHOCTHU- . - PesxuM nocryna
. http://www.fips.ru. — 3ar. ¢ skpana. — 5I3. pyc.

e T[lopran npodeccuonansHoro coodmecrna: http://easyelectronics.ru/

e T[lopran npodeccuonansHoro coodmecrna: https://habr.com/hub/electronics/

8.4. [lepeyenb nporpaMMHOro obdecrneyeHust

Ne Hanmenosanue IO PexBU3UTHI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHsI — OECCPOYHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpox
JeiicTBUsL — 6ECCPOUHO
2 | Crynenueckas Bepcusi mporpammsl Elcut 6eccpovHO
3 | Crynenyeckas Bepcus nmporpammbl Micro- 0eccpovHO
CAP

8.5. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM IS OCyIIeCTBJIe-

HUSA 06pa30BaTeJ’leOFO nmpouecca nmo 1MCIUIJIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX H

Ne Ap. 00beKTOB JI NPOBeJAeHUS NPaKTHYe-
. ITepeyenb 0CHOBHOTO 000pyAOBaAHMA
n/m | CKUX M J1a0OpaTOPHBIX 3aHATH, OMellle-
HM 1JI51 CAMOCTOATEJIbHOM padoThI 00Y-
YAKIIHUXCH (HOMep ayAMTOPHH)
3-504 Jlaboparopust "MukporpoieccopHas CTonBl yYEeHUUECKHE IByXMECTHBIE, CTY-
| | TEXHHMKa M KOMITBIOTEPHOE MoJieIMpoBaHue" | JIbsl, KOMIIBIOTEPHBIE CTOJIBI , I0CKA Ay -
YyeOHast ayTuTOpust AJis IPOBEICHUS 3aH- TOpHAasi , MOHUTOP Samsung . MOHUTOD -
THI1 CEMUHAPCKOTO THIIA. CTX . Monutop ProView . morutopsr LG
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http://power-e.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://neicon.ru/resources/archive
http://www.fips.ru/
http://easyelectronics.ru/
https://habr.com/hub/electronics/

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB /IJIsl NPOBEeHUs MPaKTHYe-
. IlepeyeHb 0CHOBHOTO 000pYy/AO0BaAHMA
1/ | CKHUX M JIa00PaTOPHBIX 3aHATHH, MOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00Y-
Yauxcs (HoMep ayIuTOPHH)
YyeOHast ay1uTopusi Al KypcOBOTO MPOEK- Flatron, ccucremusbie 6:10ku Kompass,
TUPOBaHUS (BBIIOJIHEHUS KYPCOBBIX padoT). ccucteMHbli 010k - ALAN , ccucteMHbIi
VYyeOHnast ayuTOpus AJisl IPOBEACHUSI TPYII- 010K - Antares, MaHUITYJIATOP TUIIA
MOBBIX U MHIUBUAYAIbHBIX KOHCYIbTAIUH «vpiby A-Tech, MmanumynsTop Tuna
YyeOHast ay1uTopusi AJis IPOBEICHHUS 3aH- «MbIb»- Genius ,KinaBuarypa Mitsumi.
THI TEKyIIero KOHTpoJs u nmpoMexxyrounoit | KimaBuatypa - Clicker, KnaBuarypa-
aTTECTaIUH. Genius, k1aBuatypa - Chicony , mkad ,
9KpaH, CTOJI ¥ CTYJI IPIOJaBaTebCKUE,
KaITIO3H.
I'-401 IomenieHue aj1st CaMOCTOSITEIbHOM
2 CTobl, CTYJIBS, KOMITBIOTEPHI

paboThl 00yJaAIOIIUXCS
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