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PABOYAS ITIPOI'PAMMA JUCIUILIAHBI (MOIY JIST)

TEKTPOHHKA B YITPAB/IAIOL[HX YCTPOUCTBAX

Hanpagienue moAroToBKY (CIEMHaIbHOCTH)
27.03.04 YIIPABJIEHUE B TEXHUYECKUX CUCTEMAX

HanpasieHHOCTH (NPOQHIL/CeNHaTH3alys) IPOrpaMMel
CHCTEMBI ¥ CPE/ICTBA aBTOMATH3AIHH TEXHOIOTMYECKHX IPOLIECCOB
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Kadenpa ABTOMATH3HPOBAHHBIX CUCTEM YIPABICHUA
Kypc 3
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Pabouas nporpamma cocrasnena Ha ocHose ®I'OC BO 1o HanpasieHHIO MOArOTOBKH
27.03.04 YIIPABJIEHME B TEXHUYECKHUX CUCTEMAX (yposens Gakanaspuara) (prkas
Munobpnayku Poceun ot 20.10.2015 1. Ne 1171)

PaGouas mporpamma paccmorpena u  ojoOpeHa Ha  3acefaHMM  Kadempsl

ABTOMaTHZinOBaHHBD( CHCTCM YIIpaBJICHHA P
12.02.2020, mpotoxon Ne 6 M
3aB. kadenpoii & y C.M. Augpees

Pabouyas nporpamma onobpena mMetouyeckoii komucenei UDuAC

26.02.2020 r. mpotokon Ne 5 Q
Ipencenarens C.H. JlykbsHOB
Pabouas nporpaMma cocTaBneHa: % i
cT. npenogasarensb Kapenpst ACY, WN.I'. Camapuna
Penenzenr: -
ckTopa: - 3A0 "KorcOM CKC" 5 KaHI. TEXH. HayK

: pC}
B

sae77- 10.H. Bommykos



Jlner akTyaamszanuu padoyeii nporpaMmsl

PaGouas nporpamma rnepecMoTpena, obcyskieHa u onobpena s peannsanuu B 2020 - 2021
y4eOHOM roj1y Ha 3acejanuu kadeapsl ABTOMATH3HPOBAHHBIX CHCTEM YIpaBJICHUSA

[Iporokon or 02 cenrsd |
3aB. kadeapoii 4 7/ C.M. Anjspeen

PaGouas nporpamma nepecmorpena, obeyxkaena u ogodpena juis peanuszauuu B 2021 - 2022
yueOHOM rojly Ha 3aceaHus Kageapbl ABTOMATH3MPOBAHHBIX CHCTEM YIPABIICHUS

[lpotokon ot 20 r. Ne

3as. kadeapoii C.M._AaneeB

PaGouas nporpaMma rnepecMoTpena, oocyskaena u ojo0pena s peannsanuu B 2022 - 2023
y4yeOHoM rojy Ha 3aceganuu kadeapsl ABTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHHA

[Iporokon ot 20 r. Ne
3as. kadepoii C.M. Anjpees

PaGouas nporpamma nepecmorpena, odcyxkaena u ojgo0pena juis peanusanuu B 2023 - 2024
yi4eOHOM To/Ty Ha 3acelaHiu Kadeapsl ABTOMaTH3MPOBAHHBIX CHCTEM YTIPABJICHHS

Ilporokon or 20 r. Ne
3as. kadeapoii C.M. Anjpeen




1 Ies1u ocBOEHUS TN CHMILTHHBI (MOLYJI51)

M3JIOKEHUE BAXKHEMIIMX HAYYHBIX [PUHIMIIOB TEXHUYECKOM JJIEKTPOHUKH U
UMITYJICHOM TEXHUKH; 00yueHne (opMalIbHBIM METOJIaM CUHTE3a CXEeM JIUCKPETHOM aBTOMATHUKH
U YMCHHIO OPUEHTHPOBATHCS B O0JIACTH COBPEMEHHON MHTETPATLHON CXEMOTEXHUKH C IIEIBIO
BbIOOPA dJIeMEHTHOM 0a3bl sl UX peaTnu3anuu

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuunnnHa DJeKTPOHHUKA B YIIPABIISAIONINX YCTPOHUCTBAX BXOJUT B BAPUATUBHYIO YacTh
yueOHOro 11ana 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

[IpousBocTBEHHAs - MPAKTHUKA IO MOJIyYEHUIO MPO(EeCCHOHATBHBIX YMEHUN U OIbITa
PO eCCUOHAIBHON ICSITEIbHOCTH

Nudopmarrka u naHOpMaMOHHBIC TEXHOJIOTUI

YyeOHast - OpakTHKa IO TMOJIYYCHHIO TEPBUYHBIX MPO(EeCCHOHANBHBIX YMEHUN H
HaBBHIKOB, B TOM WYHCJI€ TEPBUYHBIX YMEHHUW M HABBIKOB HAYy4YHO-HCCIIEIOBATEIbCKOM
JIEATETbHOCTH

BBeznenue B HanpaBiieHue

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUECHUS] JUCIUILITIH/TIPAKTHK:

H3mepenne napaMeTpoB 1enei

[Tpon3BoicTBEHHAs - TPAKTHKA IO MOJYYCHUIO TMPO(HECCHOHATBHBIX YMEHUN M OIBITA
npodeccuoHaNbHON AeSITETbHOCTH

Teopus U TEXHUKA UHKEHEPHOTO HKCIIEPUMEHTA

TexHuveckue u3MepeHust 1 IpruoOOpPHI

[Tpoun3BoCTBEHHAS — TPEAIUTIIIOMHAS MPAKTHKA

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBOeHUS IUCHUIUIMHBI (MOAYJNs) «OJNEKTPOHMKAa B YHPABISIOLIUX
YCTPOMCTBAxX» 00yJaroImuiics JoJKeH 001a1aTh CIeAyIOIUMU KOMIETEHIHSAMMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH
OIIK-7 CIOCOOHOCTBIO YUUTHIBATh COBPEMEHHBIE TEHCHIINH PAa3BUTHS AJIEKTPOHUKH,

WU3MEPUTENbHON U BRIYUCTUTENLHON TEXHUKH, HTHPOPMAIIMOHHBIX TEXHOJIOTUN B CBOCH
poeCCHOHAIBHON JeATENHHOCTH

3HaTh - (usnyeckue ocCHOBBI (YHKIIMOHUPOBAHHSI KOMIIOHEHTOB AJIEKTPOHHBIX
YCTPOMCTB;

- IPUHIUIIBI JEHUCTBUSA U CXEMOTEXHHUKY 3JIEKTPOHHBIX YCTPOMCTB U PEKUMBI
UX UCIOJIb30BAHUS;

- MCTOABI MPOCKTUPOBAHUA TCPECKITIOYATCIIBHBIX CUCTEM, MCTOIbI pvaéTa
AHAJIOTOBBIX JJIEKTPOHHBIX YCTPOUCTB

YmMmeth - aHAJIM3UPOBATH PabOTy aHAJIOTOBBIX U TUCKPETHBIX YCTPOUCTB;

- PacCCUMTBIBATh I1APaMETPBHI IOIYIPOBOJHUKOBBIX U HIEKTPOHHBIX
puOOPOB MO UX BOJILTAMIIEPHBIM XapaKTEPUCTUKAM, CTABUTh U PelIaTh
CXEMOTEXHUYECKHE 3aJJauH, CBA3aHHBIE C BBIOOPOM 3JIEMEHTOB;

- aHAJIM3UPOBATH PabOTy aHAJIOTOBBIX M TUCKPETHBIX YCTPOUCTB




Bnanets

- IPAKTUYECKUMU HaBbIKAMU PabOTHI CO CIIEUANIBHOMN JIUTEPATypOil;

- MPAKTUYCCKUMU HABBIKAMH B IPUMEHCHHH WHTETPAIBHBIX CXEM Hanbolee
pacnpocTpaHEHHBIX Cepuil;

- IPaKTUYECKUMH HAaBBIKAMH B MPOEKTUPOBAHUU aHAJIOTOBBIX U TUCKPETHBIX
YCTPOMCTB aBTOMaTHKHU

ITK-1 ciocoGHOCTBIO BBIOIHATH SKCIIEPUMEHTHI Ha ICHCTBYIOLIMX 00BEKTaX 110 3alaHHBIM
METOAMKAM U 00pabaThIBaTh PE3yNbTaThl C IPUMEHEHHEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI U TEXHUYECKUX CPEICTB

3HaTh

- OCHOBHBIC ME€TOHI, (bOpMBI M OTallbl IIPOBEACHHS SKCIICPUMECHTA,
- MCTOAbI I/IBMepeHHﬁ Pa3INYHBIX (1)H31/I‘{€CKI/IX BCJIIMYHUH

YMeTs

- BBIMOJIHATH SKCIIEPUMEHTHI Ha JIEHCTBYIOMIEH TaO0paTOPHON YCTaHOBKE IO
3aJJaHHOU METOIUKE;

- OIpeneNsaTh TpeOyeMbli i IPOBEICHUS SKCIIEPUMEHTA COCTaB
M3MEPUTENIHOM allapaTyphl;

- CaMOCTOSTEIbHO TUIAHUPOBATH MTPOBEICHUE IKCIIEPUMEHTA Ha
JeHCTBYIOIIEH 1a00paTOPHON yCTaHOBKE

Bnaners

- HaBBIKAMH NPE/ICTABICHUS M IpaMuecKoil BU3yaau3anuu coOpaHHOI
HKCIEPUMEHTATBHON HH(POPMALINH;

- HaBBIKAMHM PEIICHHs MPAKTHYECKHX 3a/1a4 IPOBEACHUS SKCIIEPIMEHTA B
71a00paTOPHBIX YCIOBUSIX WM B YCIIOBHSIX JICHCTBYIOIIMX TEXHOIOTHIECKUX
MPOLIECCOB C UCIIOJIL30BAHUEM COBPEMEHHBIX CUCTEM cOOpa, 00paboTKU U
XpaHeHus: UHPOPMALIUU




4. CTpyKTypa, 00b€éM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHAs — /2 aKaJl. 9acoB;
— BHeaynutopHas — 4,1 akan. yacos

— caMoCTOsTeNbHAs paboTa — 32,2 akaJl. 4acoB;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas s s
. KOHTaKTHast paboTa E = DopMma TEKyILEro
=
Pasyen/ Tema 5 (B axaj. yacax) E > Bun 3 KOHTPOJIS Kox
g & © | caMOCTOSTENBHOH | ycleBaeMOCTH H
JUCIUILIAHBL 5 <R ., | xomnereHnuU
@) 5 g £ paboThI IPOMEXXYTOYHOH
nab. | mpaxT.
Tlek. p zg arTecTauuu
3aH. 3aH. | QO &
1. OcHOBHBIE TIOHSTHUS
pOrpaMMHUPOBaHUS
CamocrosTensHoe
1.1 OcHoBHbBIE NapaMeTpsbl o
u3ydeHue yueOHon
u XapaKTePUCTHKH Otyer o
JIUTEPATYPBI, .
MOJYIPOBOJAHUKOBBIX 3 6 3 nabopatopuoit | OIIK-7, TIK-1
HOATOTOBKA K
pubOOpoB: JTAOJTBI u pabote
nabopaToOpHEIM
TUPUCTOPHI
3aHATHIM
5
CamocTrosTenpHoe
1.2 Tpan3ucTopsl u3yueHue y4eOHOH
OunonsIpHBIE If nonemﬁe yJII/ITC az BI Order 1o
p ) 3 6 3 PATYPEL, naboparoproii | OITK-7, TIK-1
ITapametpsr u MOATOTOBKA K aGoTe
XapaKTePUCTHKH 71a00paTOPHBIM P
3aHATHIM
HWroro no pazaeny 6 12 6
2. VICTOYHUKH dNIEKTPOIIHTAHUS
CamocTosTenbHOe
u3yueHue y4eOHoi | Y CTHBIH onpoc
2.1 OpHOmONyNIEpHOHBIE yJ'II/ITe az o Oruer ng ’
u JIBYXIIOJIyTIEPUOIHBIE 2 4/31 3 PaTypbl, ., | OIIK-7, IIK-1
HOATOTOBKA K nabopaTopHOI
BBITIPSIMHTEITH, (DHIIBTPHI
5 1a60paTopHBIM pabore
3aHATHIM
2.2 Hcrounuku CamocTosaTensHoe
9TAJOHHOTO HaNpsOKEHUS U 2 3 |uzyuenwue yueOHoOI| VYcrHblii onpoc | OIIK-7, TTK-1
TOKa JUTEPATYPHI
Uroro no pazaeny 4 4/31 6
3. Ycunurenu mnepeMeHHOro H
IOCTOSIHHOT'O TOKa
31 YcunurenbHbie
KacKaJpl, OJHOTAKTHbIE U CamocTosaTenbHoe
JBYXTaKTHBIE  BBIXOIHBIE| 5 2 3 |u3yuenme yuebHo#| VYcrmsii ompoc | OIIK-7, ITK-1
KacKaJpl, OOpaTHBIE CBS3U JUTEPATyPhI
B YCHJIUTEIISX




3.2 Ycunurenu

HOCTOSHHOMO ToKa CamocrosTensHoe
. 2 2 |usydyeHue ydeOHOM | YCTHBIN onpoc OIIK-7, T[IK-1
TeHEepaTopbl, HEIHMHEIHbIC
JUTEPATyPHI
npeoOpazoBaTenu
CamocrosTensHoe
u3ydeHue yueOHon
3.3 OrmnepaloHHbIe yJ'IIII/ITe azq bI Oraer 1o
) P 2 6/31 3 PATYPHL, nmaboparoproit | OIIK-7, T1K-1
YCUIIUTENH MIOJTOTOBKA K
pabote, KP
1a60paTOPHBIM
3aHATHAM
Hroro mo pasueny 6 6/311 8
4, IIpeoOpazoBaremnu
AHAJIOTOBBIX CUTHAJIOB
4.1 OunbTphl: aKTUBHBIN U
MIaCCHBHBII GunIBTpEI, CamocTosTensHoe
THUIIBI MIEPEXOIHBIX 5 3 |uzyueHue yueOHOM| VYernslif onpoc | OIIK-7, ITK-1
XapaKTepUCTHK (QHUIBTPOB, JUTEPATYPHI
pacuet GuIbTpPOB
4.2 Henuneiinsie CaMmocrosTensHoe
npeoOpazoBaTey; 5 3 |uzyuenwme yueOHo#i| VYcrHbrit onpoc | OIIK-7, TIK-1
KOMITapaTophbl JIUTEPATyPhI
HWroro no pazneny 10 6
5. IudpoBbie HHTETpaIbHBIC
CXEMBI
5.1 [udposeie Koy,
TepeKIIoYaTeNbHbIe
CTpyKTYpHI CaMmocrosTensHoe
Y g M3yYeHre yueOHOH
MepeKIIoYaTebHbIe MTEDATVDEL Otyer o
¢byHK1IMY, CUHTE3 3 6 2 PaTYPHL, nabopatopuoit | OIIK-7, TIK-1
MIOJTOTOBKA K
KOMOHMHATOPHBIX pabote
71a60paTOPHBIM
MEePEKITI0YaTeIbHBIX
3aHATHAM
CHCTEM, 0azoBble
JIOTHYECKHE DJIEMEHTBI
5.2 bucTtaOuILHBIE CXEMBI, CaMOCTOSITEIbHOE
MEPEKITIOYaIOI e 3 2 |uzyuenue y4ueOHoM | VYcruslif onpoc | OIIK-7, ITK-1
ycTpoicTBa JUTEPATYPHI
CamocrosTensHoe
M3yYeHHEe yueOHOH
y:me azq bI Order o
5.3 LIAIL, AL 4 | 8/81 2,2 PATYPEL, naGopatoproit | OIK-7, TIK-1
MOJrOTOBKA K
pabote, KP
71a00paTOPHBIM
3aHATHSIM
HWroro no pazneny 10 | 14/8U 6,2
6.
Teopernueckue
6.1 Dk3ameH P
BOIIPOCHI, 33/1a9a
Hroro mo pazaeny
Hroro 3a cemectp 36 |[36/14U 32,2 SK3aMeH
Wroro no pucuuninne 36 |36/141 32,2 9K3aMeH OIIK-7,I1K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Js  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTHI B MPENOJaBaHUH AUCHUILUINHBI «JIEKTPOHHUKA B YIPABISIONINX
YCTPOMCTBAX» UCIIOJIb3YIOTCS TPAJULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOT HH.

[lepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
NpPEACTaBICHUN 10 Kypcy «OJEKTPOHMKA B YIPABIAIOMUX YCTPOMCTBAX» HPOUCXOIUT C
UCTIOJIb30BaHUEM MYJIBTUMEAUUHOTO 000OPYAOBaHUS.

Teopernueckuii Kypc BKIIOYAET: BBOJHYIO JICKLUIO, I/I€ 1aeT MEpBOE MPEICTABICHUE O
npeMeTe U 3HAKOMCTBO CTYJACHTOB C HAa3HAYEHHUEM U 3aJadyaMH Kypca; MpoOJEeMHBIC JIEKIIUU
ABJISICTCA PE3yJbTaTOM YCBOEHHMS IOJYyYEHHOM HMH(POpPMAaLUMU IOCPEACTBOM IOCTAaHOBKU
npoOJEeMHOTO BONPOCA M TOMCKA MyTEH €ro PemeHHs; JEeKIHMH — KOHCYJIbTAIlH, U3JI0KECHUE
HOBOI'O MaTepHaja COIPOBOXKIAETCS TOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEH B IMOMCKaX OTBETOB
Ha ATH BOIIPOCHIL.

B Xone mnpoBeneHUs JIEKIHMOHHBIX 3aHATUI MpeaycMaTpUBAETCS HCIOJIb30BAHUE
3JIEKTPOHHOT'O IEMOHCTPAIMOHHOTO MaTepHaa.

- Meronsl IT — ucnonszoBanue MHTEpHET pecypcoB /Ui IPOMEXYTOUHBIX aTTeCTAlMi 1
IPOBEPKH OCTATOYHBIX 3HAHUIA,

- paboTa B KOMaH ie, IPeAyCMaTPUBAET COBMECTHYIO JIESITEIbHOCTb CTYIEHTOB B IpYIIIe
IOJi PYKOBOJICTBOM JIHMJEpa, HANpaBICHHYI0 Ha peIIeHHe OoOmeld 3ajaun C JAeIeHHEM
OTBETCTBEHHOCTHU U ITOJIHOMOYUH;

- npoOiemMHoe OOydeHue, KOTOpPOE 3aK/II0YaeTcssi B CTUMYJIUPOBAHUU CTYJIEHTOB K
CaMOCTOSITENILHOM «100bI4€» 3HAaHUH, HEOOXOJUMBIX JUIsl PELIeHUs! KOHKPETHOM MpoOIeMBl;

- KOHTEKCTHOE OOydeHHe, KOTOpPOE IO3BOJIIET YCBOMTH MaTepHai IyTeM BBISIBICHHS
CBsi3el MEX/ly KOHKPETHBIM 3HaHUEM U €r0 IPUMEHEHUEM;

- o0yueHHe Ha OCHOBE OTIBITA, aKTUBHU3AIMS MTO3HABATEIILHOW JAEATEIBHOCTH CTYIEHTOB
3a CYET acCOIMALMU UX COOCTBEHHOTO OMBITA C TPEIMETOM U3YyUCHHSL.

CamocrositenbHast paboTa CTUMYJIHPYET CTYJEHTOB K CaMOCTOSITETIbHOM NMPOpaboTKe B
nporiecce BBIOJHEHUS KOHTPOJBHBIX paldoT, a TakkKe B IMPOIECCe MOATOTOBKH K YCTHOMY
OIIpOCY, TECTUPOBAHUIO U UTOTOBOW aTTECTAIUH.

B xo/1e mpoBeieHUs TIEKIIMOHHBIX 3aHATHI MPEyCMaTPUBACTCS:

- HCHOJb30BaHHUE HIIEKTPOHHOI'O JEMOHCTPALMOHHOTO MaTepualla IO COBPEMEHHOMU
WU3MEPUTEIILHON TEXHHUKE;

- ICTIOJIb30BaHKE 3JIEKTPOHHBIX YU€OHUKOB 110 OTJEJIbHBIM TEMaM 3aHATHIA;

- BCTPEYH C TPEICTABUTENSAMU TIPOCKTHBIX W OOCITYXHBAIOMIUX MPEIIPUSTHIHA:
000 «OCK», 000 «Mupopmcepsuc MMK», 3A0 «KorcOM».

- AKTUBHBIE U HMHTEPAKTHUBHBIE (OPMBI OOY4EHUsS: BapUaTHBHBIM ONPOC, TUCKYCCHUH,
YCTHBIA  ONPOC, KOHTpPOJIbHAs paboTa, TECTOBBIM OMpPOC, WHIUBUAYAIbHAs —«3aIINATa
71a0opaTOpHBIX paboT u T.1

6 YueOHO-MeTOqHUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThI 00y4aIIMXCS
[Ipencrasneno B mpunoxxkeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIMOHHOE 00ecTedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHOBHas JIUTEepaTypa:

1. Casuenko B.U., Dnekrporexnuka u snekrponuka/ CaBuenxko B.M. - M.
UznatensctBo ACB, 2017. - 266 c. - ISBN 978-5-93093-884-5 - TekcT : 371€KTpOHHBIH // BBC
"KoncynbTant crynenra" : [caiiT]. - URL

https://www.studentlibrary.ru/book/ ISBN9785930938845 html (nara obparienus: 18.09.2020). -
PexxuM noctyma : 1o moJaIucke.



https://www.studentlibrary.ru/book/ISBN9785930938845.html

2. BomoBo3oB, A.M. OCHOBBI 3JICKTPOHUKH : yueO. mocooue / A.M. BomoBo30B. - 2-¢ u3jl.
- Mockaa ; Bonorna : Uadpa-Umxenepust, 2019. - 140 c. - ISBN 978-5-9729-0346-7. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1053394  (mata oOparueHwus:
18.09.2020). — PeskuM gocTyma: mo moamucKe.

0) lonoJiHMTEILHASA JIATEpaTypa:
1. Bosnecenckuii, A. C. DJIEKTpOHMKa M H3MEpUTEIbHAs TEXHHWKA: Y4eO. mja BY30B /

Bosnecenckuit A.C., llkyparauk B.JI. - Mocksa :I'opnas kaura, 2008. - 480 c.: ISBN
978-5-98672-075-3. - Teker : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/995646 (mata ooOpamenus: 18.09.2020). — Pexum
JIOCTYTIA: TI0 TOATHCKE.

2. Cewmenos, b.}O Cunoas snekrponuka: npodeccuonanbubie pemenns / b.1O. Cemenos. - M.
COJIOH-IIp., 2017. - 416 c. - (KommoneHTs! u TexHomoruu). - ISBN 978-5-91359-224-8. -
Tekcr: osmektponssii. - URL: https://znanium.com/catalog/product/1015057 (mara
obpamenus: 18.09.2020). — Pexxum goctyna: mo noJmucke.

3. Twutue, Y. [lonynpoBogHrKOBas cxeMoTexHHKa. Tom | [DneKTpoHHBIN pecypc]: cripaBOYHUK
/ Y. Tutne, K. lllenx — Mocksa: JIMK Ilpecc: Jlomdka, 2009. - 832 c.: mim. - ISBN
978-5-94120-200-3. Tekcr: AIIEKTPOHHBIH. - URL:
http://znanium.com/bookread?2.php?book=406906 (x1ara obpamienus: 18.09.2020). — Pexum
JOCTYTIA: TI0 TIOJIITUCKE.

4. Twurue, Y. [lonynpoBognukoBas cxemorexHuka. Tom |l [DnekTponHslil pecypc]: cripaBOYHHUK
/ V.Turne, K. lenx — Mocksa: JIMK IlIpecc: Homdka, 2009. - 942 c.: un. - ISBN
978-5-94120-201-0. Texcrt: JIEKTPOHHBIM. - URL:
http://znanium.com/bookread2.php?book=406930 nara o6pamenus: 18.09.2020). — Pexum
JIOCTYTA: 110 MOATHUCKE. .

B) MeToanyeckne yKazaHus:
1. ApramonoB, }O. C. [IIpakTuueckue  HCCIEIOBaHUS  OJCKTPOHHBIX  CXEM:

yuebHo-MeToanueckoe nocodbue / FO. C. Apramonos, B. B. I'pebennukosa, 1. I'. CamapuHna. -
Maruutoropck : MI'TY, 2011. - 1 anektpos. ont. auck (CD-ROM). - 3ari. ¢ TUTyI1. 5KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1001.pdf&show=dcatalogues/1/111
9176/1001.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooOwsekT. - Tekcr:
AJIEKTPOHHBIN. - CBeeHus gocTynHbl Takxke Ha CD-ROM.

2. AprtamoHoB, FO. C. DnekTpuyeckue usmMepenus: yueoHo-metoanueckoe mocoodue / 0. C.
AprtamonoB, B. B. I'pebennukoBa. - Marautoropck: MI'TY, 2012. - 1 »1nekTpoH. oNT. AUCK

(CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcataloques/1/1119
172/1000.pdf&view=true (mata obOpamenus: 14.05.2020). - Makpooobekr. - TekcT:

AIEKTPOHHBIN. - CBeIeHHs ToCcTyIHBI Takxke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Cpoxk peiicTBust

Haumenoanue [10 Ne norosopa
JUICH3UU

MS Windows 7 Professional (st

N-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)



https://znanium.com/catalog/product/1053394
https://znanium.com/catalog/product/995646
https://znanium.com/catalog/product/1015057
http://znanium.com/bookread2.php?book=406906
http://znanium.com/bookread2.php?book=406930
https://magtu.informsystema.ru/uploader/fileUpload?name=1001.pdf&show=dcatalogues/1/1119176/1001.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1001.pdf&show=dcatalogues/1/1119176/1001.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119172/1000.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119172/1000.pdf&view=true

MS Windows XP

) J1-1227-18 o1 08.10.2018 11.10.2021
Professional (st
MS Office 2003 Ne 135 o 17.09.2007 BeccpouHo
Professional
7Zip cBoboaHo 6eccpodHo

pacnpoctpansemoe [10

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX umbopMaunonﬂue CIIPaAaBOYHbIC CUCTEMBI

Hassanue xypca

CchlIIKa

DnekTpoHHas 0a3a nepuoanuecKux u3aanuii East
View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HauuonaneHas MHQOpPMaMOHHO-aHAIUTHYECKAs
cucreMa — PoccuiiCKMi HMHJIEKC HAy4yHOTO
uutuposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Akagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

Wudpopmannonnass cucreMa - EnuHoe OKHO
JI0CTyIa K MHPOPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

OdenepalibHOE  TOCYIAPCTBEHHOE  OIOJIKETHOE
YUPEIKICHUE «DenepanbHbIi UHCTUTYT
TPOMBINIJICHHONH COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas  T'ocynapctBeHHass — OmOiamoTeka.
Karamorn

https://www.rsl.ru/ru/4readers/catalogues/

DOnekTpoHHbIe pecypchl oubmuoreku MI'TY um.
I''1. Hocoa

http://magtu.ru:8085/marcweb2/Default.asp

@denepanbHblii  00pa3oBaTeNbHBIN  MOPTAN
OxoHomuka. Counonorus. MeHe)KMEeHT

~ |http://ecsocman.hse.ru/

VYHuBepcuterckas HMH(OpMaIMOHHAas cUcTeMa
POCCHUA

https://uisrussia.msu.ru

MeskayHapoaHas HAyKOMETpHYECKast
pedepaTrBHAs U TOJHOTEKCTOBas 0a3a JAHHBIX
HayunbeIx n3aannii «Web of sciencey

http://webofscience.com

MexnyHapoaHas pedeparuBHas "
MOJIHOTEKCTOBAsE ~ clipaBoyHas 0a3a  JaHHBIX
HAYYHBIX M31aHUI «SCOPUS»

http://scopus.com

MexnayHnapoaHas Oaza MOJHOTEKCTOBBIX
XKypHasoB Springer Journals

http://link.springer.com/

Menq:[yHapolea;I KOJIJICKIIUS HayYHBbIX
MIPOTOKOJIOB MO PA3JIUYHBIM OTPACIISIM 3HAHUU
Springer Protocols

http://www.springerprotocols.com/

MexayHaponHasi 6a3a HayyHBIX MaTEpUAOB B
obymacth (PuU3NUECKHMX HAYK W WHXUHHPUHTA
SpringerMaterials

http://materials.springer.com/

MexnayHaponHas 6aza CIpaBOYHBIX WU3JIaHHUU IO
BCEM OTpacysimM 3HaHuit SpringerReference

http://www.springer.com/references



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references

Mexnaynaponanas pedeparuBHas 6a3a JaHHBIX 110
YKCTOM M IpuKIaaHoi Mmarematuke ZbDMATH

http://zbmath.org/

MesxTyHapoiHas pedeparuBHas u
MOJIHOTEKCTOBAsE ~ CIipaBoyHas 0a3a  JaHHBIX
Hay4YHbIX U3ganui «Springer Naturey

https://www.nature.com/siteindex

ApXUB HayyHbIX JKypHajnoB «HarnuoHanbHbIMA
AJIEKTPOHHO-UH(POPMAITUOHHBI  KOHIIOPITTYM)
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/



http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAET:

VY4eOHble ayAUTOPUHU ISl POBEACHUS 3aHATHI JIEKIIMOHHOTO TUMA - MylnbTUMEIUITHbIE
CpeACTBa XpaHEHHUsI, TIepelaur U IpeACTaBICHUS HHPOpMaLUn

VYyebHas ayauTopust ISl IPOBEICHUS JTa00OPAaTOPHBIX padoT (;1abopaTopust JJIEKTPOHUKH
¥ 001I1eH STIEKTPOTEXHUKH )

JIaGopaTopHble yCTaHOBKH /17151 BHITOJHEHUS J1a00paTOPHBIX padoT:

- T1abopaTopHBIiA CTeH T «PU3NIECKUE OCHOBHI AMEKTPOHUKNY, DOD-CPMA;

- 1abopaTopHBIi cTeH T «DJIeKTpoHuKay, I-CP.

[Tomemienust [UIst  CaMOCTOSTENIbHOW paboThl  oOydarommxcsi - IlepcoHanbHBIE
kommbioTepbl ¢ makeroMm MS Office, BeixogoM B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYFO
UH(POPMALMOHHO-00pa30BaATENbHYIO CPEy YHUBEPCUTETA

Y4eOHble ayaUTOPUH AJSl TPYIIOBBIX M WHAMBHIYAIbHBIX KOHCYNbTAllUH, TEKYILEro
KOHTPOJIS ¥ TIPOMEKYTOUHBIX KOHCYNIbTalUH - JIOCKa, MyJIbTUMEINUHBIN IPOEKTOP, IKPaH

[Tomemienne [asi XpaHeHUsT U NPOPUIAKTHUECKOTO OOCITY)KHBAaHUA y4eOHOrO
obopymoBanus - CTeIiaxku I XpaHSHUS yIeOHO-METOAMYSCKUN JTOKYMEHTAIINH



[Tpunoxenue 1

6 YueOHO-MeTOoanUYeCKoe o0ecnedeHne cCaMoCTOATEIbHOI padoThl CTY/IEeHTOB
[To pucuummuHe «DJEKTPOHUMKA B YHOPABIAIOIIUX YCTPOMCTBax» MpeaycMOTpeHa
ayJIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

AyIuTOpHAs cCaMOCTOSITeIbHAA paboTa CTYIE€HTOB Ha TJAOOPAaTOPHBIX 3aHATHUAX TPOHCXOTUT
1071 KOHTPOJIEM ITPETIOJaBaTels B XOI€ BBIIOJIIHEHNS Ta00PaTOPHBIX padoT, IPH PEIICHUH 3a1a4 1
BBIIIOJIHEHUHM  YNPAKHEHUH, KOTOpBIE IS CTYACHTOB  ONpEAEISeT  IPEerojaBaTellb.
BHaeaynuTopHas camocTosiTenbHas padoTa OCYIIECTBISETCS B BUAE IPOPAOOTKH MaTepHaia
7a00paTOPHBIX 3aHATHI, BBINOJHEHUS JOMAIIHUX 33JaHUH M TpU  KOHCYJIbTALUAX C
IpenoaaBaTesIeM.

Ilepevennb Bomnpoce! k 3amure
Ja00paToOpHBIX padoT

1.HapucoBath BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
MOJIyITPOBOJJTHUKOBOT'O JAMOJIa U YKa3aThb HA HEW MPUMEPHbIC 3HAYEHUS
[IapaMETPOB B XapaKTEPHBIX TOUKAX XapPAKTEPUCTUKU

2.HapucoBaTh BOJBT-aMIEPHYIO XapaKTEPUCTHUKY CTaOMIMTPOHA.

Hccnenosanne
O — Jlatb onpeaeeHue muddepeHIaTBEHOTO COIIPOTHUBIICHUS
P P cTabunuTpoHa Ha paboueM yuacTke oOpaTHON BETBU XapaKTEPUCTUKH
MOJIYITPOBOIHUKOBBIX

3.HapucoBaTh  BOJBT-aMIIEPHYIO  XapaKTEPUCTHKY  THPHUCTOPA,
npu6opos 00BsCHUTH €€ XOJl, yKazaTb NpPUMEpHbIC 3HAYEHUS IapaMeTpoB B
XapaKTePHBIX TOYKAX XapakTepuCTUKH. OOBSICHHUTH, KaK YIPaBISATH
HaANPSDKEHUEM TEePeKITIOueHUS
tupuctopa. OOBSICHUTH, KaK 3aKPBITh OTKPBITHIH THPUCTOP

4.006macTh NPUMEHEHHUS MOTYNPOBOJHUKOBBIX TPUOOPOB

1. Hapucosats BXOJHYIO, IepeaaTOuYHyIo 51 BBIXOJIHYIO
XapaKTepUCTUKH OMITOJIIPHOTO TPAH3UCTOPA
2. latp ompenenenne auddepeHnnanbHbIX BXOJHOTO M BBIXOAHOTO

Uccnenosanue COIIPOTHUBIJIEHUH, KOA(PPHUIMEHTa YCUIICHHUS MO TOKY, KPYTH3HBI U HMX
XapaKTePUCTHK B3aUMOCBSI3€M
OUTIONSPHBIX 3. CxeMbl BKIIIOYEHHUSI OUTTONISIPHBIX TPAH3UCTOPOB
4. HapucoBatb nepenaToyH A  BBIXOIH XapaKTEPUCTUKHA
ITOJIEBBIX
ITOJIEBOTO TPAH3MCTOPA C YIPABJIAIONIUM P-N — MEPEX0IOM
TPaH3UCTOPOB

5. HapucoBath nepenaTouHyro XapakTepUCTHKY
MJII-TpaH3ucTOpoB OO0EAHEHHOTO W O0O0OTAEHHOTO THIIOB, 1aTh
ONpeAeJICHNE XapaKTEPHBIX TOYEK XapaAKTEPUCTUK

6. [laTh onpeneneHre KpyTU3HBI TOJIEBOTO TPAH3UCTOPA




Ilepeyenn
J1adopaTOpHBIX padoT

Bonpocsl k 3ammure

HNuTerpanbubiit

onepanyoOHHbINA

YCUJIMTEIb U €T0
MIPUMEHEHHUE B CXEMax

1. Yemy paBHBl KO3()UIMEHT YCWICHHS, BXOJAHOE M BBIXOJIHOE
COIIPOTHBIICHUS UJCATBHOTO ONEPAMOHHOTO YCUITUTENS?

2. Uto Takoe HAmpsDKEHWE CABHIAa HYNS M 4YEM OHO BBI3BAHO B
yCUJIMTENE Ha OUTIOJSIPHBIX TPaH3UCTOpax?

3. HapucoBate cxembl aiist u3MepeHus Ko uiienTa

ocnabyeHust CHH(PA3HOTO CUTHAIA

4. HapucoBaTh cXeMbl HMHBEPTUPYIOIIET0, HEHHBEPTHPYIOLIETO,
mQepeHIMaTbHOTO YCHIINTENESH U TOBTOPUTENS HAIPSKEHUS

HMHBEPTHUPYIOILETO,
HCMHBCPTHUPYIOMICTO U 5. HapucoBaTh cxeMbl [yisi KOMIIEHCALIUM HANIPSDKCHUS CJIBUTA B 3TUX
mudQepeHnanbHOTO | cXeMax
ycuuTeneit 6. Hartucate Qopmyner mis pacu€ra Kod(pUIMEHTa YCHICHUS C
00paTHOM CBS3bIO JJIsl IEPEUUCIICHHBIX BBIIIE CXEM
7. Jloka3zaTh BO3MOKHOCTb WJIM HEBO3MOKHOCTb IIOCTPOCHUS
T QepeHInaIbHOro YCHIUTENs, Y KOTOPOro BBIXOJHOW CUTHAI ObUI
ObI BIBO€E OoJbliIe 110 oTHOIIEHHUIO K Uy ueM k Uy
1. HapucoBarb cXeMy OJHOIIOJIYIIEPUOJHOTO  BBIIPSIMUTENS U
OO0BSCHUTH €ro paboTy
2. HapucoBath cxeMy JBYXIOJYHEPHUOTHOTO  BBIIPSIMHUTENS  C
BBIBOJIOM OT Cpe/iHell TOUKH TpaHChopMaTopa U OOBSICHUTh €ro paboTy
3. HapucoBatp CXeMy MOCTOBOTO JBYXIIOJIYIEPUOAHOTO
BBINPSMUTENS U OOBSICHUTB €0 padoTy
4. OObICHUTH, YeMy pPaBHO  OOpaTHOE  HamNpsHKEHUWE  Ha
BBINPSAMUTEIBHBIX JMOAAX B 3TUX cXxeMmax 6e3 puiabTpa
5. Hanncatp, yemy paBHO CpEIHEBBIIPSAMIIEHHOE U A(P(HEKTHBHOE
Uccnenosanme 3HAYCHUEC CPCAHEBBINPSIMIICHHOTO HapsDKEeHUs npu
JIBYXITOJIYIIEPUO/IHBIX | OJHOIOJIYIEPUOJIHOM U IBYXIIOIYIEPHUOAHOM BBINPSIMICHUH
0THO(A3HBIX 6. Jlate onpenenenue kodpduimenta myabcammii
BEIPAMHUTENEH 7. Jlatb onpeneneHue K.I.JA. BBIIPIMUTENS

8. HapucoBars cxemsl C-, L-, LC- u RC-punbTpoB U 00BCHUTH HX
pabory

9. [latb onpenenenue ko3 duimenTa criaxuBaHus GuibTpa

10. OOBSICHHUTS, KaK JKCHEPUMEHTAIBHO OINPENEINUTh
KOA(PHUIMEHTHI MyJIbCAIUH U CTIaKuBaHUs (PUIBTPOB

11. OObscCHUTH XOJ BHEUIHMX XapaKTEPUCTHUK BBIIPAMUTENS 0e3
¢unbtpa, c C-, L-, LC- u RC-punstpom

12. HapucoBaThb TNpPHUMEPHBI BHJ HW3MEHEHUS MTHOBEHHBIX
3HA4YeHUH TOKa yepe3 BHIIPSIMUTENbHBIE AUO/IbI B cXeMax 0e3 GpuibTpa
uc C-, L-, LC- u RC-punprpamu




Ilepeyenn
J1adopaTOpHBIX padoT

Bonpocsl k 3ammure

[{udpo-ananorossie
npeoOpaszoBarenu

1. Paccuutarh KO3(pGUUMEHT ycuiieHus 1o HanpskeHuo OY B cxeme
IAII ¢ pe3ucTuBHON LENBIO C IBOMYHO-B3BEIIEHHBIMU PE3UCTOPAMH,
KOrja B IIOJOXEHHUHU, COOTBETCTBYIOILEE JIOTMYECKOW eIUHHUIIE,
YCTaHOBJIEH TOJBKO KITt04 Kyp, a Ry = R

2. HazoBute nBa Hemoctatka I[AIl ¢ pe3ucTHBHOW MENMbIO C
JIBOMUYHO-B3BELIEHHBIMU PE3UCTOPAMHU

3. Kakomy ycioBUIO JOJKEH  YIOBIETBOPATH  3JIEMEHTApHBIN
JIeTUTENh HANIPSDKEHHs! pe3ucTuBHOM 1enn R-2R?

4. B uém mnemoctatok I[IAIl ¢ KMOII-uaBepTopamMn B KadyecTBE
KJItouei?

5. HapucoBarp snemeHTtaphyto sueiiky R-2R ¢ MOIl-kmouamu u
OO0BSACHUTH PYHKIIMOHUPOBAHUE KIHOUEH

6. Ilouemy npu nepexojae MeXIy COCEIHUMHU KOMOMHALMSAMU MOXKET
MEHSTHCS €AMHUYHOE MTPHUPAILIEHIE BHIXOIHOTO HANPSHKEHUs Q;?

Amnanoro-mugpoBbie
npeoOpaszoBarenu

1. IlepeuucnuTh METOJIbI aHAIOTO-U(PPOBOrO IPeoOpa3oBaHuUS

2. YKa3aTh Ha3HAYCHHUE BBIXOAHBIX perucTpoB ALIIT

3. Hanwmcatpe nepexirodaTesibHyI0 (DYHKIUIO, ONUCHIBAIOILYIO PabOTy
MPHOPHUTETHOTO ImHUdpaTopa

4. Chopmynupyiite yciaoBus paboThl BBIXOJHOTO PErMcTpa Ha
D-tpurrepax

5. Kakoil ypoBeHb NMpHHHMMAaeT CUTHAJI Ha BBIXOJAE KOMIIaparopa B
nocneaosarenbHoM AL, koraa HanpskeHUe Ha ero HHBEPTHPYIOIIEM
BXO/I€ IIPEBBICUT HAIIPSKEHUE HA HEMHBEPTUPYIOLIEM?

6. YUeMy paBHO HaNpsHDKCHHE OOPATHOM CBS3M B TOCIIEIOBATEIIEHOM
AL, ecnu cuérunk copomeH B cocrostare 000?

Hccnenosanme
OCHOBHBIX CXEM
TPUTTEPOB

1. Yro Takoe Tpurrep?

2. Hapwucosats norndeckue ctpyktypsl U-HE- u NJIN-HE-tpurrepos
1 cOpMHUPOBATH YCIOBUS UX (PYHKIIMOHUPOBAHUS

3. HapwucoBats norudeckyto ctpykrypy RS-tpurrepa R-, S- u E- tuna
U BBIBECTH UX XapaKTEPUCTUUYECKUE YPABHEHHUS

4. HapucoBarhb JOorM4eckyio CTpyKTypy D-Tpurrepa u BbIBecTH
XapaKTepUCTHUECKOE YPABHEHHE

5. OObsICHUTH, UeM OoTiIMYaeTcs (QYHKIMOHUPOBAHHME MPO3PAUYHOTo U
HENPO3payHOro TpUrrepa

6. HapucoBaTh JOTHYECKYIO CTPYKTYypy T-Tpurrepa © BBIBECTH
XapaKTepUCTHUECKOE YPABHEHHE

7. HapucoBath norudeckyio cTpykTypy JK-Tpurrepa u BbIBecTH
XapaKTepUCTHUUECKOE YPABHEHHE

8. OOwsicHUTH, Kak ¢pyHKIHOHHpYET JK-MS-TpurTep

IIpuMep BapuaHTa KOHTPOJIbLHOM padoThl Nel

1. Cxemaruyeckoe yCTPOMCTBO OHMOJSPHOrO TPAaH3UCTOpAa W TMPUHIUI YIpPaBJICHUS

TOKOM KOJIJICKTOpPAa

2. HapucoBarb THNOBYIO BOJBT — AMIIEPHYIO XapaKTEPUCTHKY MOIYINPOBOJIHUKOBOTO

INOJAa U OOBIACHUTE €8 X011

3. Ompenenuts BXOJHOE CONPOTHUBICHHE 3MUTTEPHOIO IMOBTOPHUTENS MpPU 3aJaHHOM

COIPOTHBIICHUH SMUTTEPHOMN HArpy3KH
4. (Cxema BKIIOYCHHsI OUIIOISIPHOTO TPAH3UCTOPA C 00IIeH 0a3oii




5. T'epmanmueBslii crutaBHOM P-N-TIepexo MeeT oOpaTHBIM TOK HackIeHus lp = 1 MKA, a
KPEMHHEBBI C TakUMHU ke pazMepamu - Tok lp =10 % A. Belumcants u CPAaBHUTH IIPSIMBIE
HarpspKeHus Ha niepexojax npu 1 =293 K, ecnu uepes kax bl Auoj mporekaet Tok 100 MA

IIpumep BapnaHTa KOHTPOJILHOIH padoThl Ne2

1. HapucoBarb cxeMy HMHBEPTHUPYIOLIETO YCHUIUTENS HA ONEPALMOHHOM YCHUIIUTENE U
orpenenuTh e€ KOdPPHUINEHT YCUIICHHUS.

2. C mnomoupto TaONMMIBI HMCTHHHOCTH JaTh OIpPENEICHHUE OCHOBHBIX JIOTMYECKHX
GbyHKIMH 1BYX MEpeMEHHbIX

3. VYnopouieHue nepexiodaTeNbHbIX pyHKINN B Auarpamme KapHo; npuBecTu npumepsl

4. Hapucosatb cxemy 3—paszpsaHoro LIAIIl ¢ ABOMYHO—B3BEIICHHBIMH PE3UCTOPAMHU

5. D — Tpurrep u ero norudeckasi CTpykTypa



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JIJIA POBeIeHHsI IPOMEKYTOYHOM aTTeCTAlMU
a) [lianupyemble pe3ybTAaThbl 00yUeHUS U OLleHOYHbIE CPeICTBA JIsl POBEAECHUS MPOMEXKYTOUYHOM aTTeCTAIlUN:

CTpyKTypHBIii
3JIEMEHT [Tnanupyemble pe3yiabTaThl O0ydeHHs OneHoyHbIe CpeaCcCTBa
KOMITETCHIIUH
OIIK-7: cmoco0HOCThL YYMTBHIBATH COBPEMEHHbIE€ TEHJAEHUMH PA3BUTHUS JJEKTPOHUKH, HM3MEPHUTEJbHOH W BbIYMCIAUTEIbHOM

TEXHUKH,

HHG(pOPMALMOHHBIX TEXHOJIOTHH B CBOEil NPO(eCcCHOHATBHOH e TeJIbHOCTH

3HaTh

— ¢u3nvecKre OCHOBHI (PYHKIIMOHUPOBAHUS
KOMIIOHEHTOB JIEKTPOHHBIX YCTPOUCTB;
— TPUHIMINGI JEHCTBUS M CXEMOTEXHHUKY

AJNIEKTPOHHBIX YCTPOWCTB M PEXKHMBI HUX
HCIIOJIb30BaHMUS;

— METOABI MMPOCKTUPOBAHUA
MIEPEKIIF0YATEIbHBIX CHCTEM, METO/IbI
pacuéra AQHAJIOTOBBIX 3JIEKTPOHHBIX
YCTPOICTB

Hepeueub meopemudecCKux 60npoco6 K IK3ameny:

1. [ToneBble TPaH3UCTOPHI C PN-TIEPEXOIOM, CTPYKTYPA, XapaKTEPUCTHKU

2. MOII-Tpan3ucTopbl 000TamEHHOTO U 00eTHEHHOTO THIIOB, 3aBUCUMOCTH TOKa CTOKA OT
HANPSDKEHUS 3aTBOP — UCTOK

3. Toku 31eKTpoI0B B OUTIOISIPHOM TPAaH3UCTOPE, KOI(D(DUIIMEHT TIepesadn TOKa SMUTTEPA

4. Bxo/iHbIe M BBIXOJHBIE XapaKTEPUCTUKH OUIIOISIPHOTO TPAH3HCTOPA B CXeMe ¢ o0Ien
0asoi

5. BXosHbIe U BBIXOJIHBIE XapAKTEPUCTUKU OHMITOJIIIPHOIO TPAH3UCTOPA B CXEME C OOLIUM
AMUTTEPOM

6. Onpenenenue koddduiueHTa nepeaayn 6a30BOro Toka B cXemMe ¢ 00IUM SIMUTTEPOM

7. PexuMbl paboThI TPAaH3UCTOPA: AKTUBHBIN, OTCEUKH, HACBIILIEHUS

8. JluHamuueckuii pexuM paboThl TPAH3UCTOPA B CXEME C OOIIUM SMUTTEPOM, YCHUIIEHUE
BXOJIHOTO CUTHaJIa

9. TlonynpoBOTHUKOBBIN BHITPSIMUTENBHBIN JUOJ M €0 BOJIbTaMIIEpHAs XapaKTepPUCTHUKA

10. TlomynmpOBOAHHMKOBBIM  CTaOWJIIMTPOH, €ro BOJbTaMIEpHAs  XapaKTEPUCTHKA,
TeMIepaTypHbIi KO3QPUIHUEHT HANPSHXKEHHUS B 3aBUCUMOCTH OT HaPsDKEHUs CTa0MIIN3aluu

11. TIlapamerpuueckuii  cTaOWiIM3aTOp  HANpsDKEHMsT HA  IOJIYIPOBOJHHUKOBOM
CTaOUITUTPOHE, OCHOBHBIE COOTHOIICHHUS

12. BoabTrammnepHble XapaKTePUCTUKU HEYIPABIIIEMOT'0 U YIIPaBIIEMOT0 CHMMETPUYHBIX
TUPHUCTOPOB

13. DOMHUTTepHBIN MTOBTOPUTENH, CXEMA U XapaKTEPUCTUKU

14. Krnaccudeckasi cxema TOKOBOTO 3epKaja u e€ pabota

15.  OpnHomonmynepuoaAHbIM AMOAHBIN BeIpsMuTenb. CpeaHee U d3pGEeKTUBHOE 3HAYCHUS
BbIx0AHOTO ToKa. K.I1.J]. BEIpsiMuTesst




CtpyKTypHBII

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIE CPEACTBA
KOMITETEHIINH

16. JIByxnonynepuonHslii BeipssMuTens. CpenHee 1 3pPekTUBHOE 3HAYEHUS BBIXOIHOTO
toka. K.IL.JI. BeImpsimuTens

17. EMKOCTHBIH (GUIBTP Ha BBIXOJAE BBHIIPAMHUTENS. J[aTh KadeCTBEHHYK) KapTHHY
MT'HOBEHHBIX 3HAUECHUI HANIPSHKEHHS HA BBIXOZE BBIMPSMHUTENS U TOKA JHO/I0B

18. BxiroueHue omnepanMOHHOIO YCHJIUTENS B CXEMY HEMHBEPTUPYIOLIETO YCHUIIMTENS.
Onpenenuts KOAXPPUIHUEHT YCHICHHS, BXOJHOE CONPOTHUBIICHNE

19. BxiroueHue ONEpPallMOHHOTO YCHUJIIMTENS B CXEMY HHBEPTHPYIOLIETO YCHIUTENS.
Onpenenuts KOXPPUIHUEHT YCHICHHS, BXOAHOE COPOTHUBIICHNE

20. OmepanuoHHblii  ycunutenb B cxemMe  auddepeHIHanbHOr0  yCHUIIUTENs
KoadduumeHTs! ycuneHus 1Mo BXo1aM U BXOAHBIE COIPOTUBIICHUS

21. Ilpunuun paGoTsl U OCHOBHBIE cooTHoIIeHUs A LIAIl ¢ nBOoM4HO-B3BELIEHHBIMU
pe3ucTopamu

22. Ilpunuun paboTsl 1 ocHOBHBIE cooTHOoMeHus U1t LIATI ¢ pesuctuBHON MaTpueit R —
2R

23. Ilpunumun pabGotsl mapauienbHoro AIIIl.  OCHOBHBIE COOTHOIIEHHUS IS
MIPUOPUTETHOTO T paTopa

24. AIIl mnocnegoBarenbHOro  C4€Ta, KIACCHMYECKUH  BapHMaHT €ro  CXEMBI,
MOCJIEA0BATEIbHOCTD ONEPAIUI

25. OmnpenenuTthb NepekovarebHble (QYHKIMU ABYX MEPEMEHHbBIX

26. M310XHUTH CIOCOOBI 3aJaHUS TIEPEKITIOYATEIbHBIX (QYHKITUH

27. RS-Tpurrep u ero xapakTepuCTHUECKOE ypaBHEHUE

28. D-tpurrep u ero xapakTepHCTHIECKOE YpaBHEHHE

29. T-Tpurrep u ero xapakTepuCTHUECKOE ypaBHEHUE

30. JK -tpurrep u ero xapakTepuCTHIECKOE ypaBHEHHE

31. IlpuHIUIBI NPOEKTUPOBAHUS CHHXPOHHBIX CUETHBIX CXEM C TPUITEpPAMHU

Ymern — aHAIM3UPOBaTh pPabOTy aHAJIOTOBBIX WU |IIpumepsvt npakmuueckux 3a0anuil 011 IK3IAMEHA.

JUCKPETHBIX YCTPOUCTB;

— paCCUUThIBATH nmapamMeTphul
MMOJIYIIPOBOJHUKOBBIX n SJICKTPOHHBIX
HpI/I60pOB 1o ux BOJIbTaMIICPpHBIM
XapaKTEPHUCTHUKAM, CTaBHUTDb n peuaTtb

CXCMOTCXHUYCCKHUEC 3aJa4i, CBA3aHHBIC C

1. CnnaBuoii Ge p-n—nepexon ¢ koHueHTpanuedn Ny = 10°N,, IpUYEM Ha KaXKJble 108
atromoB Ge npuxoautcst 1 aToM akenTopHoi npruMecH. OnpeIeTuTh: KOHTAKTHYIO Pa3HOCTh
notennuanoB npu T = 300 K (konnentparus aromoB Ge N = 4,4-10% em®, noHM30BaHHBIX
aToOMOB Nj = 2,5~10130M'3

2. JIns cTa0bmiIM3anuy HApsHKSHHS Ha Harpys3ke (puc) UCHob3yeTcst ctabuimuTpoH, Ucr =




CtpyKTypHBII

OneHouHble CpeacTBa

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS
KOMIIETEHIIUU
BBIOOPOM 3JIEMEHTOB 10B. Onpenenuts qomycTuMble npeaebl u3MeHeHus,mutatomero U, ecinu lermax = 30 MA,
ICT.MIN =1 MA, RH =1 KOM, Rorp = 0,5 KOM
Rorp
—
J) | |
E Ry
+ [
? o
3. B cxeme Ha puc. Ry =5 kOm, Ry = 10 kOwm, E5 = 10 B, Ex = 30 B. Onpenenuts Ugg
Ro <
Brnanets — MpPaKTHYCCKUMH HaBbIKaMu paboTel co | Ilepeuens mem pegpepamos:

CIIELMAJIbHOM JINTEPaTypOil;

— TPAKTUYECKUMHU HaBBIKAMU B
NPUMEHEHUH MHTETpajibHBIX CXeM Hauboiiee
pacpOCTpaHEHHBIX CEPHH;

— TPAKTUYECKUMHU HaBBIKAMU B
IIPOCKTUPOBAHUH aHAJIOTOBBIX U JUCKPETHBIX
YCTPOMCTB aBTOMAaTHUKHU

1. Uctopus pa3BUTHS NOIYIPOBOAHUKOBON TEXHUKH
2. DIeKTPOBAKyYMHBIH JHOJ

3. uonsl ¢ 6apsepom IlloTkn

4. Bapukarnsl

5. TyHHENBHBIN U0

Ilepeuensy nadvopamopuvix pavom:

1. HccnenoBanue XapakTepUCTHUK MOTYIIPOBOJIHUKOBBIX TPHOOPOB

2. WccnenoBanne XapaKTEPUCTHK OUTIOSPHBIX U TIOJIEBBIX TPAH3UCTOPOB

3. UnTerpanbHblii  ONMEPAallMOHHBIA  yCWJIMTENb W €ro IpUMEHEHHE B
MHBEPTHUPYIOIIET0, HEMHBEPTUPYIOIIETO U AP PepeHInanbHOr0 yCUIuTenen

4. VccrnenoBanue IByXMOIYNEPUOIHBIX OAHO(MA3HBIX BHIIPSIMUTENCH

cXEeMax




CtpyKTypHBII
DIIEMEHT
KOMIIETEHIIUU

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

5. Hudpo-anamoroseie mpeoOpa3zoBaTEIN
6. Ananoro-mudpoBsie IpeoOpa3oBaTenn
7. WccnenoBaHre OCHOBHBIX CXEM TPUTTEPOB

Ilepeuenv npakmuyeckux 3a0aHuil K 1a00pamopHvim padomam:

1. Dtanbl cuHTE3a OJHOTAKTHBIX MEpPEKIIOYaTeNIbHBIX cxeM. [IpuBecTu mpumep cUHTE3a
OJHOPa3psAIHOIO ABOMYHOI'O CyMMaTopa
2. Croco0pl ynpoIeHus nepexioyaTenbHbX GyHknmid. [IpuBectn npuMeps! ynpoueHus

IIK-1: cnocoO0HOCTHIO BBINOJHATH JKCIEPUMEHTHI HA JAeHCTBYIOIIUX O00BEKTAX IO 33aJaHHBIM METOAMKAM U 00padaTbIBaTh pe3yJbTaThbl C
NpUMeHeHHeM COBPeMeHHbIX HH(OPMAIIMOHHBIX TEXHOJIOTHII H TEXHHYECKHX CPeJICTB

3HaTh Ilepeuens meopemuueckux 60npocoé K IK3aMeHy:
1. smepsiemble BennuuHbl. Buibl uamepenuit
— OCHOBHBIE MeTOozbl, (opMbl M dTambl| 2. MeToabl u3MepeHuii. MeToanKa BBIOIHEHUS H3MEPEHUH
NPOBE/ICHUS SKCIIEPUMEHTA; 3. OCHOBHBIE TTOJIOKEHHSI TEOPHH MTOrperTHocTer. Kitaccudukariyst morpenrHocTen
— METOJIBI U3MEPEHU pasnuuHbIX | 4. BEpOATHOCTHBIE OLEHKH MOTPEIIHOCTER U3MEPEHUS
@Hgnqecxnx BEIINYUH 5. CpeILCTBa HN3MCPCHUA, BUIBI. Curnans H3M€pHT€JILHOI71 I/IH(l)OpMaHI/II/I
6. MeTponoruueckue xapakrepuctuku. Hemerponornueckue xapakTepucTUKU
7. CTpyKTypHBIE CXEMBbI U CBOMCTBA CPEACTB U3MEPECHHUS
8. O6paboTKa pe3ysIbTaTOB U3MEPEHUS
YMeThb —  BBINOJHATH JKCIEPUMEHTHI Ha | Ilepeuensv nabopamopuuix pabom:

JENCTBYIOIIEH JIa0OpaTOPHOUM YCTAaHOBKE TIO
3a/IaHHOU METOJUKE;
— ONpeaeNsaTh TpeOyeMbIil Ik TPOBEICHUS

JKCIIEPUMEHTAa  COCTaB  HU3MEpPUTEIbHON
anmaparypsl;

—  CaMOCTOSITEIbHO IUTAHUPOBATh
IIPOBE/ICHUE JKCIIEPUMEHTA Ha

JeNCTBYIOMIEH 1a00paTOPHOIN YCTAaHOBKE

1. UccnenoBanue xapakTepUCTUK MOJIYIIPOBOIHUKOBBIX TPUOOPOB

2. VccnenoBanue XxapakTEpUCTHK OUTIOSIPHBIX U MOJEBBIX TPAH3UCTOPOB

3. nTerpanbHBIl  ONMEpAalMOHHBIA  yCWIIMTENb W €ro IpUMEHEHHe B
WHBEPTUPYIOILEr0, HEMHBEPTUPYIOIIETr0 U JU(PEepeHIINATBLHOIO YCHIINTENeH

4. ViccnenoBaHue ABYXIOMYNEPUOIHBIX OTHO(PA3HBIX BBIIPSIMUTEICH

5. Hudpo-ananorosslie npeoOpa3oBaTesn

6. Ananoro-nudpoBsie Tpeodpa3oBaTEH

cXeMax




CtpyKTypHBII

2JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeIcTBa
KOMIICTCHIINU
Brnaners — HaBBIKaMU MIPEACTABICHUS u | Ilepeuens nabopamopuvix pavom:

rpaduyeckoil BHU3yanu3aludd COOpaHHOMN
HKCIEPUMEHTAIBHON HH(pOpMALINH;
— HaBBIKaMU PELICHUS NPAKTUYECKUX 3324

IIPOBEICHUSA JKCIIEPUMEHTa B
mabOPATOPHBIX YCIOBUSAX WIH B YCIOBHSX
JNENCTBYIOLIUX TEXHOJIOTHYECKUX
IIPOLIECCOB c HCIIOJIb30BaHUEM

COBPEMEHHBIX CHCTEM cOopa, 00pabOTKH U
XpaHeHus: UHPOPMALIUU

1. VccnenoBaHue XapakTepUCTUK HOJIYIPOBOIHUKOBBIX TPHOOPOB:
— mnoctpouts BAX nuozna, Tupucropa u cTabUIMTPOHA;
— onpenenuTs JuddepeHaIbHoe CONPOTUBIEHUE CTAOUINTPOHA Ha pabodeM ydacTKe
00paTHOM BETBU XapaKTEPUCTUKH.
2. HccnenoBaHue XxapaKTepUCTUK OUIOJISPHBIX U MOJIEBBIX TPAH3UCTOPOB:
— HapUCOBAaTh BXOJHYIO, IEPEJATOYHYIO U BBIXOJHYIO XapaKTEPUCTUKN OUIOISIPHOTO
TPaH3UCTOpa
— HApUCOBAaTh NEPEAATOUYHYIO U BBIXOJHYIO XapaKTEPUCTUKH I10JIEBOIO TPAH3UCTOPA C
YIPaBIAOIUM P-N — IEPEX0J0M
— ONPEACINTh KPYTU3HY IIOJIEBOr0 TPAH3UCTOPa




0) Ilopsinoxk mnpoBeaeHUs] NMPOMEKYTOYHOM ATTECTALMU, NMOKa3aTeJd W KPUTEPHU
OLlCHUBAHMUSL:

[TpoMesxkyTouHast aTTECTAIUS [0 AUCIUIUTHHE «DJICKTPOHUKA B YIPABJISIONIMX YCTPOMCTBAX)
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_[I/IMI/IC$I
3HAHUH, U IPAKTUYECKUE 3a/1aHUs, BEISIBIIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHUN U
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMEH IPOBOJUTCA B yCTHOU (hopMe MO0 TEOPETUIECKUM BOIIPOCAM H 3aauaM.

IMoka3aTeu U KPUTEPUHU OIlEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «omauuno» (5 6ajnoB) — 00y4arouiics JOIKEH IOJHO PaCKpPbITh COJIEP)KaHNE
Martepuajia B O0ObEME MPOrpaMMbl JUCIHUIUIMHBI, YETKO M MPABHILHO JaTh ONPEICICHHS,
MPUBECTH JIOKA3aTeIhCTBA HAa OCHOBE MAaTEMAaTHYCCKMX M JIOTMYECKUX BBIKJIAJIOK, IMOKA3aTh
HABBIKU MCCIIE0BATEIBCKOM 1eaTenbHOCTH. OTBET JOJKEH OBITh CAMOCTOSITENIbHBIN, IPH OTBETE
WCIIOJIb30BaHbI 3HAHUSI, TPHOOPETEHHBIC PaHEE;

— Ha OLEHKY «xopowio» (4 Oamna) — oOydaroluiics MOJKEH PACKpPBITh COJEp:KaHue
MaTepuaia B OOBEME MPOTPaMMbl JUCIUIUIMHBI, B OCHOBHOM IIPaBWJIBHO JaTh OCHOBHBIC
ONpENeNICHUsT W TOHATUS TpeaMera. [lpu oTBeTe JOMyIIEHbI HETOYHOCTH, HapyIICHA
MOCJICIOBATEIPHOCTh HM3JIOKCHHS, JIOMYIICHBl HEOOJBITHE HETOYHOCTH TP BBIBOAAX U
UCIIOJIb30BaHUM TEPMUHOB, IPAKTUYCCKUE HABBIKUA HETBEPIBIC;

— Ha OLIEHKY «ydogrnemeopumenbHoy (3 6amia) — o0yqJaronuiics 10KeH YCBOUTh OCHOBHOE
colepkaHue marepuana. [Ipu OTBETE ONpeNeNeHUuss W TOHSATHUS JaHbl HE YETKO, JOIMYIICHBI
OIIMOKHU MPHU MPOMEKYTOTHBIX MATEMATHUECKUX BBIKIIQJKaX B BBIBOJAX, MPAKTUICCKUEC HABBIKU
ciaokIe;

— Ha OIICHKY «Hey0osiemseopumenbHoy (2 0amioB) — 00ydaroImUics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOXKET
MOKA3aTh WHTEJUICKTYAbHBIC HABBIKH PEIICHHSI MPOCTHIX 3a1a4. [Ipu oTBeTe AOMyIIEHBI TPyOBIe
OIMOKKM B OIpeneseHusX, J0Ka3aTeIbCTBA TEOpPEeM HE MPOBENCHO, HE JJaHbl OTBETHl Ha
JIOTIOTHATEIBHBIC  BOMPOCH  MPETOJIaBaTeNsl, OTCYTCTBYIOT HABBIKH HCCJICIOBATEIIbCKON
NEeSITENIbHOCTH;

— Ha OLIEHKY «Heyoosnemsopumenbro» (1 6ain) — He MOXKET MOoKa3aTh 3HAHUSI HA YPOBHE
BOCTIPOM3BEICHUS U 00BsICHEHUS MH(GOPMAIIUH, HE MOKET IMOKa3aTh HHTEJUICKTYalbHbIE HABBIKU
pENIeHHs MTPOCTHIX 3a7]a4, OCHOBHOE COJIep KaHHUEe ydeOHOr0 MaTepuasa He PacKPBITO.



