®OH/I OHEHOYHBIX CPEACTB 11O JTUCHHUIIJIMHE
ITPUEM 2017 r.
G®OPMA ObYYEHMHA 3a04nas

JaeKkTpoHuka 1.3

Hanpapnenue noarotoBku/
CHEeLHATBHOCTh
O6pazoBaTenbHas mporpaMma
(HanpaBIeHHOCTH (TPOGHIIB))

YpoBeHb 00pa3oBaHUs
Kypc

TpynoeMKoCTh B KpeIuTax
(3a4eTHBIX eMHHULIAX )

3aBenytomuii kadeapoit —
pykoBoautenbs OAP
PyxoBoaurens OOIT

[IpenonaBarenb

15.03.04 ABTomaTu3aIusi TEXHOJIOIMYECKHUX ITPOLIECCOB U IIPOU3BO/ICTB

ABTOMAaTHU3AIUS TEXHOJIOTHYECKHX IIpoueCCOB U IMMPOU3BOACTB

BhIcIIee 0Opa3oBaHue - OakajaBpuar

3 | cemectp | 5

A. B. Boponun

% A.A. Oununac
%A

| C/@Zﬁg{f/ P.B. JlutBrHOB

2020r.




1. Poab pucuumiauHbl «1.3 DjeKTpoHUKa» B GOPMHPOBAHMU KOMIIETEHIM BHIMYCKHUKA:

PesyabTaT OCcBOEHMS

CocrapJsioniye pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIIETEHIHHN)

Koa xomMnerenmmn HaunmeHoBaHHe KOMIIETEHIIHH
0ooI11
Kon HaunmenoBanue
nKk(y)-8 cnocobeH BbINoHATL paboTbl Mo P7 MK(Y)-8B2 Bnageet HaBblkaMu UCMONb30BaHWUA COBPEMEHHbIX METOL0B U
aBTOMaTM3aLMN TEXHONOTUHECKUX NPOLIECCOB 3N1EKTPOHHbIX CPEeACTB aBTOMAaTM3aLUUKN, KOHTPOAS, AMArHOCTUKM,
¥ NPOU3BOACTS, Ux 0becneveruio cpeacTBamm UCMbITaHWUIA 1 yIPaBJEHUA NPOLLECCAMMU, }KU3HEHHBIM LIUK/IOM
aBTOMaTU3auunun 1 ynpasaeHnA, roTOBHOCTbIO
NPOAYKUMKN U ee Ka4eCTBOM OCHOBHbIMM MOHATUAMM U
MCNOb30BaTb COBpPeMEHHble meToAbl N o
onpeaeneHnaMm CBA3aHHbIE C 0O6bEKTAMMN NPeAMETHOM
cpeacTsa aBTOMATU3aLMKM, KOHTPOA, 6 .
[MArHOCTKM, MCbITAHMIA 1 YTIpaB/IeHIA 06/1aCTU, METOAMKOWM NOCTPOEHMNA U pacyeTa 3/IEeKTPOHHbIX CXEM;
npoueccamu, XU3HEHHbIM LUKNOM
MK(Y)-8y2 YMmeeT BbINO/HATb NPOBEPKY 3/IEKTPUYECKMX NapamMeTpoB
NPOAYKUWN U ee KayecTBOM
peryanpyemon annapaTypbl C NPUMEHEHNEM KOHTPObHO-
U3MepUTENbHbIX NPUBOPOB; MPOBOANTbL UCMbITAHUA 3NEKTPOHUKM
CNIOXKHbIX CXeM MPOMbILUNEHHOM aBTOMATUKK, TeIeMEXaHUKK,
CBA3M, INEKTPOrnAPaBANYECKUX MALIMH U CTEHA,0B, OCHALLEHHbIX
MHPOPMALMOHHO-U3MEPUTENBHBIMWU CUCTEMAMM; YMEET BbINONHATb
paboTbl CO CpeacTBaMM aBTOMAaTU3aLMKN TEXHONOTMYECKUX
NpOoLLeCcoB W MPOU3BOACTB, NX 0BECNEYEHUIO CpeacTBaAMM
aBTOMaTU3aLMu U yNpaBaeHus,
MK(Y)-8 32 3HaeT Ha3HayYeHMe U NPUMEHEHNE KOHTPONbHO-U3IMEPUTENBHbIX

npubopos (ocumnnorpad, cTaHaapT-reHepaTop, KAaTOAHbIN
BOIbTMETP) OCHOBbI 3/1EKTPOTEXHUKM, SNEKTPOHUKM U
pagmoTexHWKK B 0b6beme BbiNonHAeMmol paboTbl. Hanaaka,
MCNbITaHWUA U caada 610KOB cpeaHel CAOKHOCTM U CUCTEM MUTaHMS,
np1bopoB NHGOPMALNOHHO-U3MEPUTEIbHBIX CUCTEM; CYLLLHOCTb
du3Myeckmx npoueccos,

NpoTeKakWwmnx B SNEKTPOHHbLIX CXemMaX, BaXKHelwue npUHUMNaMM
,CI,GVICTBMH TUNOBbIX 3TEKTPOHHbIX




Kox xomMnerenmmmn HanmeHoBaHHue KOMIIETEHIIHH

PesyabTaT OCcBOEHMS
ooI1

CocrapJsioniye pe3yJbTaATOB 0CBOCHHS (IeCKPHNITOPHI KOMIIETEHIHHN)

Kon

HaumeHoBanmue

Y3/10B U METOAMKY MX pacyeTa; 3HaeT napameTpbl COBPEMEHHbIX
3N1EKTPOHHbIX YCTPOMCTB: UMdpPOBLIX NpeobpasosaTesnei, TMNOBbIX
MMKPOMPOLECCOPHbIX YNPaBAAOLLMX U U3MEPUTEbHbIX

KOMMeKcoB
2. Ioka3areju U MeTOABI OLICHUBAHUSA
IlnanupyemMble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE Kon xonTpompyemoii HaumeHoBaHue pa3jena MeToab! OLeHNBAHUS
Kon HaumenoBanue KOMIeTeHI MM (MM ee JHCHUILIHHBI (0L CHOYHBIEC MEPONIPHUATHS)
4acTH)
Pa-1 [IprMeHsATH 3HAHUS OOIIUX 3aKOHOB, TEOPHH, ypaBHCHHH, Ompoc
METO/IOB JJICKTPOHHUKH 3amuTa oT4eTa 1o J:abopaTopHOit
a P 1. lenu u 3anaun i patop

pabote

2. DnemeHTHas 06a3a
o KonrponsHas padora
JIEKTPOHHBIX YCTPOHCTB
TectupoBanue
Pedepar
PI-2 BBIMONHATE pacyeTsl O ANEKTPOHUKE 3. Ycunurenu dJIeKTPUIECKUX Ompoc
CUTHAJIOB Ha TPAH3UCTOpaxX U 3amuTa oT4eTa 1o JJabopaTopHOi
OTIEPALIMOHHBIX YCHIUTEISIX pabote
4. I'enepaTopsl TAPMOHHYECKHIX Kontponsuas pabora
CUTHAJIOB TectupoBanue
5. OcHoBHI 1TU(POBOIT
IIEKTPOHHUKH
6. KomOunamnmonusie
ycTpoiicTBa

7. IlocnemoBaTeIbHOCTHEIS
ycrpoiictsa. I13Y, O3Y
8. YerpoiictBa conpsokeHusI.
ITAII, ALIIT, YBX
9. ITJINC

10. UmMnyIbCHBIE UCTOYHUKH




BTOPUYHOIO JEKTPOIUTAHUS
IIpuMeHsTh 9KCIIEPUMEHTANILHBIE METOBI OIIPEIEICHHUS 3. Ycunurenu 3MeKTPUIECKUX Omnpoc
IIPUHLIMUIIOB 3JIEKTPOHUKU CUTHAJIOB HA TPAH3UCTOpax U 3amuMTa oT4eTa M0 JIAOOPaTOPHOIt
OIIEPAalMOHHBIX YCUIIUTEIAX pabote
4. I'enepaTopbl TapMOHUYECKHX KonrponbHas padorta
TectupoBanue

CHTHAJIOB
5. OcHoBBI M POBOI Pedepar

JIIEKTPOHHUKH
6. KomOnHammoHHs1e
yCTpoiicTBa
7. IlocnenoBaTeIbHOCTHBIE
ycrpoiictBa. [13Y, O3V
8. YcrpoiicTBa conpsKkeHusl.
LAII, ALIL, YBX
9. IIJINC
10. UmnynbCHBIE UCTOYHUKH
BTOPUYHOTO AJIEKTPOIUTAHHS
BrImonHATs 06paboTKy U aHANIU3 JaHHBIX, OTYyYSHHBIX TPU 3. Yeunurenu 3eKTPUIeCKUX Omnpoc
TEOPETUYECKHUX U HKCIIEPUMEHTAIBHBIX UCCIIEJOBAaHIIX CHTHAJIOB HA TPAH3UCTOPAX U 3amuTa oT4eTa Mo JIAOOPaTOPHOIt
SJICKTPOHUKH OTNEPALMOHHBIX YCHIUTEIISIX pabore
4. 'enepaTopbl rapMOHUYECKUX Konrponbnas padora
PaTopkl rap
TectupoBanue
CHTHAJIOB Pedepar
5. OcHoBBI I (PPOBOI
JIIEKTPOHHUKH
6. KomOunarmonsusie
yCTpoiicTBa
7. ITocnenoBaTebHOCTHBIE
ycrpoiictra. I13Y, O3Y
8. YerpoiicTBa CONpsKeHHUS.
HAII, AL, YBX
9. IJINC
10. UMIynbCHBIE HCTOYHUKHU
BTOPUYHOTO AJIEKTPOIHTAHHS

Pa-3

P/I-4

3. IlIxana oueHnBaHUA
[Topsnox opraHu3any OLIEHUBAHUS PE3yJbTAaTOB OOYUYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBaHUS pe3yabTaToOB 00ydyeHus B TOMCKOM MONUTEXHUYECKOM yHHBepcHuTeTe (Cructema olieHuBaHU)» (B JeHCTBYIOMIEH pelakiun).
Hcnonp3yercss OalibHO-pEUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3yjibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM



yueOHol nestenbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHHME, INMPAKTHKH) OIMPEASISIETCS CYMMOH OaJlJIoB IO
pe3yibTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTHHIoBas oleHka - Makcumym 100 GasuioB).

Pacnipeniesienrie  OCHOBHBIX M JIOMOJHUTENBHBIX OajZIOB 32 OLIEHOYHBIE MEPONPHUSATHS TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOW aTTeCTaluu
YCTaHABIIMBACTCS KaJICHAAPHBIM PEUTHHT-IJIAHOM JUCIUIUIMHBIL.

PGKOMGHI[yeMaSI mKaJjia Jjsd OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a/1aHus

CooTBeTCTBHE

Tpa}muuonﬂoifl OLICHKE

Onpene.ﬂemle OLCHKH

90%+100% «OTINYHOY OTnuyHOE MOHUMAaHKE MIPEeIMETa, BCECTOPOHHUE 3HAHUS, OTJINYHbIE YMEHUS U BJIaJIEHUE OTBITOM MPAKTHUUECKOHN JeATeIbHOCTH,
HEO0XOIUMBIC PE3YJIbTaThl 00yUeHUsI C(HOPMHUPOBAHBI, HX KAYSCTBO OIICHEHO KOJUYCCTBOM 0AJUIOB, OJM3KUM K MAKCHMATBHOMY

70% - 89% «Xopomo» JlocTaTo4HO MOJIHOE MOHMMAaHUE NPeIMETa, XOPOIIUE 3HAHHUSI, YMEHHS M OIIBIT IPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00yueHus chOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJILHBIM KOJUYECTBOM OaslioB

55% - 69% «Y 10BI.» [IpuemiteMoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEIEHBIC 3HAHHS, YMEHISI M OTIBIT MIPAKTUIECKOH NesATeTbHOCTH, HEOOXOAMMEIEC PE3YIIbTAThI

06yqu1/m C(bOpMI/IpOBaHLI, Ka4Y€CTBO HECKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYCCTBOM OaoB

0% - 54% «HeymoBi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPeOOBAHUSM
Ixana JJIA1 OICHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa
% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
o . Onpeneneﬂne OLCHKHA
3aJaHUH SK3aMEHa a1 TPAAHUHNOHHOHU OLICHKE

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE TPeAMETa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTHYECKON AEATENBHOCTH,
HEOoOXOAMMbIE PE3YJIbTaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAKCUMAJIbHOMY

70% - 89% 14+17 «Xopormro» JlocTaTo4HO TOJTHOE TTOHUMAHHUE NPEIMETa, XOPOIINe 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOH NesATEeNbHOCTH, HEOOXOJMMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJHYECTBOM OajlIoB

55% - 69% 11+13 «Y OBIL» [MpuemaeMoe OHMMaHUE MIPEAMETA, YIOBIETBOPUTENbHBIE 3HAHHS, YMEHHSI U OIIBIT IIPAKTUYECKON JIESITENbHOCTH, HEOOX0IUMBIE
[pE3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4YeHUs] HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM

4. TlepeyeHb THNOBBIX 3aaHMI

OueHo4HbIE MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJIBLHBIX 321aHHI

1. Onpoc 1 Onpenenenue AEKTPUUECKON LETH?
2 W3 4ero cocTOMT 3IEKTPOHUKA?
3 Hazosute 3akonsl Kupxroda?

2. TectupoBanue Bonpoc Ne 1

........... - HayKa O B3aMOJICHCTBUU JIEKTPOHOB C 3JI€KTPOMAarHUTHBIMH MOJISIMU U METOJIaX CO3/IaHus
3JIEKTPOHHBIX TPUOOPOB U YCTPOMUCTB ISl MPEOOPa30BaHMsI AIEKTPOMArHUTHON SHEPTUH ISl IpHEMA,
nepenayu, 00paboTKU U XpaHeHUsI UH(DOpMALIHH.

Bbi0epuTte npaBuJIbHbBINH 0TBET:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Bonpoc Ne 2

Tpurrepom Ha3bIBAIOT YCTPOUCTBO:

A) ¢ AByMSl yCTOMYUBBIMU COCTOSIHUSIMU
b) ¢ omHEM yCTONYHMBBIM COCTOSTHUEM
B) ¢ Tpemst ycTOMYMBBIMU COCTOSIHUSIMU
I') 6e3 yCcTOMYMBBIX COCTOSTHHI

Bonpoc Ne 3
Koa(b(i)l/IHI/IeHT YCUJICHUS 110 HAIPSHKCHUIO TPAH3UCTOPHOI'O KaCKaJa ONpEACIACTCA 110 (bOpMy.]'Ie:
st
K, =
A) UG‘le
KU _ UthX
E) st
— UGHX
U=
B) UBle + Uex
st
Ky=4 U
F) 8bIX
Bonpoc Ne 4

[TonynpoBOTHUKOBBIN U0/ IPUMEHSETCS B YCTPOMCTBAX AIEKTPOHUKH JJIS LIETIEH. . .
A) ycuneHus HanupsKeHUs

B) BeInpsMIIeHNS IEpEMEHHOT0 HAIPSHKEHUS

B) crabunu3zanuu HanpsHKeHUs

I') perynupoBanus HanpspKEHUs

Bomnpoc Ne 5

Tupucrop ucnonab3yercs B LEMAX MEPEMEHHOTO TOKA JUIA ...
A) ycuiieHus TOKa

b) ycunenus nanpsoxeHus

B) perynupoBaHus BBITPSIMIEHHOTO HAIPSHKEHHSI

I') u3menenus (hasbl HAPSKEHUS!

KontponbHas pabora

Bormpocstr:
1 3anmcarb pe3yapTaT U3MEPEHUN U ONPEAETUTE €r0 TOUHOCTD:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Inzm = 10,2316 (A);
Al==+0,0157 A.

2. 3aoaua:
TpexdazHblil aCHHXPOHHBIN JABUTATENh ¢ KOPOTKO3aMKHYTBIM POTOPOM, HOMUHAIbHASI MOIITHOCTH

P, U . [=50Iy

KOTOpOro , BKIIFOUCH B CCTh 1104 HOMHWHAJIbHBIM HAIIPAKCHHUEM C 4aCTOTOHU .
e S .M, .M,

Onpe()eﬂumb: HOMHWHAJIIbHbBIN 1 IMYCKOBOU TOKH , HOMHUHAaJIbHbIN H ITYCKOBOU y

.’ §
MaKCUMaJbHBIN ~ # MOMEHTHI. [I0CTpOUTHh MEXaHUUYECKYIO XapaKTepUCTUKYy. JlanHbie It pacyeTa
MIPUBE/ICHBI B Ta0OJIHIIE

BapuaHT Ug.B B, .xBm Sg.% n cos@, r ;_: :;7; ;_f?
1 220 0,8 30 0,78 0,86 1 2.2 1,9 7,0
2 220 1,1 3,0 0,795 0,87 1 2.2 1,9 7,0
3 220 1,5 4,0 0,805 0,88 1 2,2 1,8 7,0
4 220 2,2 4,5 0,83 0,89 1 2.2 1,8 7,0
5 220 3,0 3,5 0,845 0,89 1 2,2 1,7 7,0
6 220 4,0 2,0 0,855 0,89 1 2.2 1,7 7,0
7 220 5,5 3,0 0,86 0,89 1 2,2 1,7 7,0
8 220 75 3,5 0,87 0,89 1 2.2 1,6 70
9 220 10 4,0 0,88 0,89 1 2,2 1,5 7,0
10 220 13 3,5 0,88 0,89 1 2.2 1,5 70
11 220 17 3,5 0,88 0,90 1 2,2 1,2 7,0
3ammTa mabopaTopHoi paboTel | Bormpocsr:

1 OmnpenenuTe NOrpenIHOCTb 3anucy yucina 2,87.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2  Yro takoe aquoan?
3 Yro Ha3BIBAIOT PSKUMOM OHITOJISIPHOTO TpaH3ucTopa?
4 Kaxkwue TUIIBI CXEM BBI 3HaeTe?

DK3aMeH

Bormpocsl Ha 5Kk3aMeH:
1. O6bsachuTe PU3MUIECKHUii CMBICI OCHOBHBIX IAPAMETPOB CTAOUIUTPOHOB.
2. Yem onpenensieTcss ObICTPOACHCTBUE THOI0B?

3. 3ayem Haj0 CTAOMIM3HUPOBATH pexknuM Nokoa? Kakue criocobsl crabunusanuu Bel 3naere? Kakue
W3 HUX MPEANOUYTUTEIBHBI U TOYeMY?

4., Kaxue nenu Me:KKacKaaHo# cBs3u Bul 3HaeTe? CpaBHUTE UX MEXTY COO0N?

5. Ilpoussenure pacuer KoOdP(HUIMEHTA yCHJIEHMS M  BXOJHOIO CONPOTHBIEHHMS s
WHBEPTUPYIOIIETO U HEMHBEPTUPYIomiero ycuiautens Ha OY

6. CocraBbTe TaONUIBLI HCTUHHOCTY I QYHKIMM TPEX NEPEMEHHBIX, IIPUHSB, 4TO (YHKIHUS PaBHA
1, Korza JBa Win TpU apryMeHTa paBHbI 1.

7. Haiigute no cupaBourrKy Myabtuiniekcop K531KII2. Pas6epurech ¢ ero pa6oroii mo tadiuie
cocTosiHUi. VMcronb3ys 3TOT MYJIBTHILIEKCOP, MOCTPOMTE YCTPOICTBO, BBIMOJHSIONIEE CIEAYIOIIYIO
noruueckyro Qynkuo: F = X X, + X 0 X,

5. MeToauuecKkue YKa3aHusl 1o nmpouecaype ouncHuBaHust

1. Omnpoc Onpoc NpoBOAUTCS Ha KaXKIOM JIEKIIMOHHOM 3aHATUU B BUJIE OJJHOTO, ABYX BOMPOCOB IO MPOYUTAHHON
JICKIIMA HAa TOHWMMAaHHUEC MaTCpuaja.

2. TectupoBanue KonTponbpHOE TecTUpoBaHKe MPOBOJIUTCS B MUCbMEHHOM (popmate Ha KOH(EpeHII-HeeNne U BKIYaeT B
ce0s TecToBbIE 3aJJaHUs (C MHOKECTBEHHBIM BHIOOPOM, OTKPBITOI'O TUIIA, HA YCTAaHOBIIEHUE
COOTBETCTBHUSI) M0 MPOIICHHOMY MaTepuaiy.

3. KonTponbnas padota BelInonHseTcs CTy1IeHTOM IUCbMEHHO Ha IPAKTUYECKOM 3aHATUU U IIPEIOCTABISAETCS AJIs IPOBEPKH.
KonTponpHas paboTa BKI04YaeT B ceOsl 3aJaHUsI U 3aJ1a4M 110 MaTepUally, pACCMOTPEHHOMY Ha 3aHSATHH.

4, 3ammTa mabopaTopHor paboThl | 3amuTa Ja00paTOpHO PadOTHI MPOBOAUTCS B hOopMaTe YCTHOTO WIJIM MUCbMEHHOTO ornpoca. Ompoc
BKJIIOUAIOT B Ce0sl TEOPETUYECKUE BOMPOCHI M0 MaTepuaty pabOThl M MPAKTUYECKUE 3aTaHHUS.

5. DKk3amMeH DK3aMeH MPOBOAWTCS B MUChMEHHOW M yCTHOW (opmax. Ha sk3ameHe HEOOXOOUMO OTBETUTH Ha

TCOPECTUYCCKNEC BONIPOCHI M PCIINTH 3aJa4y.




