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

b1.0.16

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

DJIEKTPOHHBIE N3MEPUTEILHBIE MPUOOPEL ¥ JATYNKH HHGOPMAIINHT

(Haumenosanue OUCYUNIUHbL)

110 HAIIPpaBJICHUIO ITOAT'OTOBKHU (CHGHI/I&HBHOCTI/I)
11.03.04 DnekTpOHMKA ¥ HAHORJIEKTPOHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
DNEeKTPOHUKA U POOOTOTEXHHUKA

®opma o0ydeHus: OYHast
I'on Habopa:2020
O6mras Tpynoemkocts: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 0 cCeMeCTPam

Cemectp 4

®opma KOHTPOJISA | DK3aMeH Hroro
Bun 3ansiTuit
Jlexuynm 34 34
JlaGopaTopHble 34 34
IIpakTrnueckue
PykoBoIICTBO: KypcoBble padoThI (mpoektsl) / PT'P
ITpomMexyTouHas aTTecTanus 0,35 0,35
KoHnraktHas pabota 68,35 68,35
CamocrosTenbHas paboTta 76 76
KoHTpons 35,65 35,65
Hroro 180 180

N

AJOKYMEHT NOArnnCAH
SNEKTPOHHOW NOAMUCHIO

CepTudpmkat: 0179E47B0048AF26BE4D0045198851C48C
Bnageneu: LWeBuos Anekcangp AnekcaHgposuy
OencteutenenH: ¢ 09.11.2022 oo 09.11.2023




Pabouyto mporpammy coctaBui(u):
TIOLICHT, OTCYTCTBYET, K.T.H [ mubuH E.C.

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

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

oy OtcyTcTBYET

Peniensent

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

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIpaBJIEHUS IOJAMOTOBKYU (CIIEIMAaIbHOCTH)
11.03.04 DnexTpoHNKa U HAHORJIEKTPOHUKA

Cpok neiicTBus padoueil mporpaMMbl AMCUMILIMHBI 10 «24» cenTsiopst 2023 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
[TpombllIeHHAs JIEKTPOHUKA

(mpotokou 3acenanust Ne 2 ot «24» centsiops 2019 r.).



1. Ilean ocBOEHHNA TUCHUILIHHDBI

Ilenp OCBOGHHS  JTUCHMIUIMHBI—()OPMUpOBAHHE Yy CTYIEHTOB MpPO(heCcCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOMUMBIX Ul Pa3pabOTKU M SKCIULyaTallMd YCTPOWCTB C HCIHOJIb30BaHUEM
AJIEKTPOHHBIX JTATYUKOB.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTUHBI U IPAKTUKHU, HA OCBOCHUHU KOTOPBIX Oa3upyercs JaHHas TUCHUIUIMHA:

mucuuIuiiael braoka 1 oOs3aTenpHOM 4YacTH — HampaBlIeHHs] MOJITOTOBKHM OakaiaBpuaTa
11.03.04 «OnexkTpoHWKa W  HAHOMJIEKTpOHUKaA»: «BbIcmias Marematuka», «Dusukay,
«Hnpopmatukay «OCHOBBI JEKTPOHHON TEXHUKN.

JIMCUMIUTUHBL U TIPAKTHKH, ISl KOTOPBIX OCBOCHHE JAHHOM NUCUUIUIMHBI HEOOXOAUMO Kak
npemmectpytomiee: «MHpopManonHas 3JIeKTpOHUKa», « CHCTEMBI KOMITBIOTEPHOTO 3pEHUS,
«BplnosnHeHKe U 3a1IMTa BBIMTYCKHON KBaTU(UKALMOHHONH PabOThI».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-1 Cnocoben
HCIIOJIB30BATh MTOJIOKEHUS,
3aKOHBI U METOJIbI
€CTECTBEHHBIX HAYK U
MaTEMAaTHUKH JJIs1 PELICHUS
3a/1a4 UHKEHEPHOU
JeATEIIbHOCTH

OIIK-1.1. Mcnonb3yer
(byHIaMEeHTaIbHBIE 3aKOHBI
IIPUPOJIbI U OCHOBHBIE
¢busnyeckue
MaTeMaTHYeCKUE 3aKOHBI;

3HaTh: OCHOBHBIE IOHATHUS
(U3NIECKOTO U MATEMAaTHIECKOTO
MOJEIHPOBAHHS

YMeTh: MPUMEHATh METOJ AHAJIOTHI
JUISL U3MEPEHU (PU3NYECKUX
BEJIMYMH, pa3padaThIBaTh
JJIEKTPUYECKUE CXEMBI
HM3MEPUTENBHBIX YCTPOUCTB

BJ'Ia,Z[eTBI HaBbIKaMH pa6OTLI C
MAaKCTHBIMU IIJIaTaMH

OIIK-1.2. IIpumenser
(buzmvecKue 3aKOHbI U
MaTeMaTHYeCKHUEe METO/IbI
JUTSL pEIIeHuUs 33124
TEOPETUYECKOT0 U
MIPUKJIAHOTO XapaKTepa;

3HaTh: CI)I/I3I/IquKI/IC 3aKOHBI

YMeTs: MNPUMCHATH (1)1/13I/I“IGCKI/IG
3aKOHBI U MAaTEMaTU4YCCKUEC METOIbI
JJI PCIICHUS 3a1a1

BJ'IaI[eTbi HaBbIKaMU IMTPUMCHCHUA
(I)I/I3I/ILIGCKI/IX 3aKOHOB H
MaAaTEMaTUYCCKUX METOI0B AJIA
pCUICHUS 3a4a4

OIIK-1.3. /IemoHCcTpHpYET
HaBBIKH UCTIOJIH30BAHUS
3HaHUN DUBHKU U
MaTEeMaTHKH TP pEeIIeHUH
MPAKTHYECKHX 3a/1a4.

3HaTh: pU3NUECKUE U
MaTeMaTHYECKHE 3aKOHbI

YMeTh: UCI0Ib30BaTh 3HAHUS (I)I/ISI/IKI/I
1 MaTCMaTUKU ITPU PCIICHUH 3aaa4

Bnagers: 0CHOBHBIMU NOHATHUSIMH
(h13MUECcKOro 1 MaTeMaTUYeCKOTo
MOJIETTUPOBaHUs

OIIK-2 Cnocoben
CaMOCTOSATEIBHO

OIIK-2.1. Haxomur n
KPUTHUYECKH aHATN3UPYET

3HaTh: METO/Ibl HAXOXKJCHUS
He00X0AUMOM nHpopMauu




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble N Ilnannpyemble pe3yabTaThl
pPOTHpY KOMIIeTeHI Ui Py pesy
KOMIIeTeHIM U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)
MIPOBOAUTH uHdopmanuio, YMeTh: IPUMEHAThH MOJTYYEHHYIO
AKCIIEPUMEHTAIbHBIE HEOOXOIUMYIO ISt MH(OPMALIHIO JTSI pEIICHUS

UCCIICIOBaHUS U
UCIIOJIb30BaTh OCHOBHBIC
pueMbl 00pabOTKH U
MPEICTaBICHHUS
MOJYYCHHBIX JIAHHBIX

PEIICHHUS TOCTABICHHOM
3a/1a4u;

ITIOCTABJICHHBIX 3aJa4

Bnaners: HaBbIKaMu TPUMEHEHUS
NoJlydeHHOU nHpopmanuu i
pelIeHus: MOCTaBJICHHBIX 3a]1a4

OIIK-2.2. PaccmarpuBaer
BO3MO>KHBIE BAPUAHTHI
pelIeHus 3a/1a4uM, OLICHUBAsI
UX JIOCTOMHCTBA U
HEJOCTaTKU;

3HaTh: KaK BIOpaTh BEpHBI BapUAHT
pelieHust MOCTaBICHHOM 3a1aun

YMeTh: caMOCTOSITENTFHO OLIEHUTH BCE
JIOCTOUHCTBA M HEJIOCTATKU
BbIOPaHHOI'O BapHaHTA PEIICHUS
3a/1a41

Brnanets: OCHOBHBIME ITpUEMaMHU
00pabOTKHU U MpeACTaBIECHUS
TIOJTYYCHHBIX JTAHHBIX

OIIK-2.3. ®opmynupyer B
paMKax IMOCTaBJICHHOM IeJIH
MIPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33134,
00eCIIeUnBaIOIIMNX ¢
JIOCTHIKEHHE;

3HAaTh: OCHOBHBIC LCJIA IIPOCKTa

VYMeTh: caMOCTOSITENIHLHO
chopMHUPOBATH 3a]1a4H,
o0ecreynBaroe JOCTHKEHHE
IMOCTaBJICHHOM IICIIH

Biiagers: HaBbIKaMu CaMOCTOSITEIIBHO
(hopMHPOBATh B3aMMOCBSI3aHHBIC
3a/1auun

OIIK-2.4. Onpenensier
OKHU/1aeMbl€ Pe3yJIbTaThl
pPEeIICHUA BBIACICHHBIX
3ajau;

3HAaTh: OCHOBHBIEC IMPUHIUIIBI
pCHICHUS BBIACJICHHBIX 3a/1a4

YMeTh: CaMOCTOSITEIIHFHO
UCTIOJIb30BaTh OCHOBHBIE MTPUEMBI
00paboTKH U MpeACTaBIECHUS
MOJTyYEHHBIX JAHHBIX

Bnazers: HaBRIKAMHA
CaMOCTOSITEIILHOIO HCCIICIOBAaHUA

OIIK-2.5. 3HaeT OCHOBHEIE
METOJbI U CPEACTBA
MIPOBEACHUS
AKCIEPUMEHTAIbHBIX
HCCIICIOBAHUM, CHCTEMEI
CTaHAapTU3ALUU U
cepTuduKaluy;

3HaTh: METO/IbI U CPE/ICTBA
IIPOBEJEHUS SKCIIEPUMEHTAJIBHBIX
HCCIIE0OBAHUI

Bnanerns: MeToaMu cUCTEMEI
CTaHJapPTH3AIUHU U CePTUPHUKAIIUN

YMeTh: CaMOCTOSTEIIBHO MMpOBOAUTD
HUCCiICa10BaHUs1, CHCTCMBbI
CTaHJapTU3alluu U CCpTI/I(bI/IKaI_[I/II/I

OIIK-2.6. YMeet BbIOUpaTh
COCOOBI M CpPeJICTBA
W3MEPEHUH U IPOBOJANTH
AKCIIEpUMEHTAIbHBIC

3HaTh: JOCTAaTOYHOEC KOJIMYCCTBO
CII0CO0OB U CpCACTB UBMCPCHUA U TO
KaK OHU ITPUMCHWMBI

YMeTb: MPUMEHSTH CITOCOOBI
W3MEPEHUH U POBOANTH
JKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

HCCIICIOBAHUS;

Biagers: HeoOXxoquMOMN
uHpopManuen A MPOBEICHUS
IKCTICPUMEHTAIBHBIX MCCIICIOBAHUN C
MPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB
Y CPEJICTB M3MEPEHUI

OIIK-2.7. Bnaneer
croco0aMu 00pabOTKHU 1
MIPEICTABICHUS
MOJTyYCHHBIX JaHHBIX U
OIICHKH MOTPEITHOCTH
pe3yabTaTOB M3MEPECHUH.

3HaTh: C1IOCOOBI 00PaOOTKH U
IPEICTABICHHUS TOJTYICHHBIX JaHHBIX

YMeer: OLeHUBATh MOTPEIIHOCTH
pe3yabTaTOB U3MEPEHUI,

Brnagers: Bcemu HEOOXOIUMBIMU
criocobamu 006paboOTKH U
MPEJICTaBICHUS MTOJTYYCHHBIX JaHHbBIX,
CIIOCOOEH OLIEHUTDH PE3YJIbTaThI
HM3MEpEHU




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neui) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 1 |Jlek., JIa6., |«M3mepenue pu3nuecKux BETUIUHY. 4 15 0 - 3amura 1a60paTOpHOH
Cp. «EIMHHALIBI U3MEPEHMUI, dTATIOHBD. paboThI
«BBonHoe 3ansaTHE. UHCTpYKTaX 10 TEXHUKE
6e3omacHOCTH. Briaua MmeTonn4eckoro
MaTepusa.
«M3ydyenune marepuana jgekun 1-2.
[ToaroroBka K BBITIOJIHEHUIO J1a00paTOPHOIT
paboTer Nely.
Monyne 2 |Jlek., JIa0., |«M3mepurensusie npubopsl. Kiaccudukanus 4 21 0 - 3amuTa 1abopaTopHOU
Cp. HU3MEPECHUIN. PaboThI

«Tunbl, TPUHLIKIIEL U METOJIbI H3MEPEHUH.
Crpareruu u3smMepeHuin».

«Jlabopatopnas pabora Nel. PaboTta ¢
AJIEKTPOHHBIMHU OCIHILIOTpadamu,
n3MepurensmMu RLC, MynbTumeTpamMm».
«Jlaboparopnas padota Nel. HacTs 2».
«JlabopatopHnas pabora Nel. Hacts 3».
W3yueHne TeKIIMOHHOTO MaTepurania.
«O06paboTKa pe3ynbTaToB J1IAOOPATOPHBIX
pabot. OpopmieHue 0OTIETOB IO
1abopaTOpHBIM paboTam»




DopMBbI TEKYLLET0

Cp.

«JlaTuuKu MarHUTHOTO TIOJIS.

«/laTuuku TeMIeparypsl, 4acTb 1.

«JlaTuuku TeMIeparypsl, 4acTb 2.
«3mepeHne naBIeHUsI.

«JlaTumku pacxopa )KHIKOCTEH 1 ra30B.
JlaT4uK ypOBHSI».

«Jlaboparopuas paborta Nel. Yacts 3».
«Jlaboparopnas pabota Nel. Yacts 4 (Keiic-
3a/1a4a).

«Jlaboparopnast paborta No2. Pazpabotka
M3MEPHUTENBHBIX CHCTEM Ha 06a3e KOHTpoJuiepa
Arduino (Ketic-3amaua)».

«Jlaboparopnast padota Ne2. Yactp 2».
«JlabopatopHas pabora Ne2. Hactb 3».
«M3y4yeHue JIEKIMOHHOTO MaTepHala.
O06paboTka pe3yabTaToB JaOOPAaTOPHBIX pa-
601. OdopmiieHHE OTUETOB MO Ja00PATOPHBIM
pabotam.

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 3 |Jlek., JIa0., |«/laTuuku mpOMBITUICHHON JEKTPOHUKNY. 4 40 25 - 3amura 1a60paTOpHOU

paboThI




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 4 | JIek., JIa6., |«3mepenne paccTosiHU 1 0OHApYKEHHE 4 47 50 - 3amura 1a60paTOpHOU

Cp.

00BEKTOB C MOMOIIBIO HHAYKTUBHBIX,
€MKOCTHBIX JTaTYHKOBY.
«DOTOINEKTPUYECKUE JATUYUKHU, YaCTh 1, 2.
«MHTepdelicel, MpUMeHIEeMbIE B IU(PPOBBIX
JTaTYNKaX ¥ U3MEPUTEIIBHBIX YCTPOICTBAX.
Huuer IEEE-488, 12C»

«Jlabopatopnas padora Ne2. Yacts 4 (Keiic-
3a/1a4a)».

«Jlaboparopuas padota Ne3. U3mepenue
TEMIIEPaTypPbl JaTYMKAMU Pa3INYHBIX BUIOB.
VYnpaBieHne UCTIOIHUTEIBHBIM YCTPOWCTBOM B
3aBUCUMOCTH OT TemnepaTypsl (Ketic-
3a/:a4a).

«JlabopatopHas pabora Ne3. HacTtb 2».
«JIaGoparopnas padota Ne3. Hacts 3 (Keiic-
3a/1a4a).

«JlabopaTopnas pabora Ne4. Paborta ¢
JaTYNKaMH MarHATHOTO TIOJIS,
(OTO2IEKTPUIECKMMHU JaTYMKAMHU B Cpesie
Arduinoy.

«V3ydyeHune NEeKIMOHHOT0 MaTepHuaa.
O6paboTka pe3ynbTaTOB JIAOOPATOPHBIX pa-
60T. OdopmiieHHE OTUETOB MO Ja00PATOPHBIM
pabotam.

paboThI




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHoO# padoThI)

Cemectp

Oo0beMm, 4.

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

Monyinb 5

Jlek., JIao.,
Cp.

«MuTtepdeiicel, npuMeHseMble B IU(PPOBBIX
JTaTYNKaX ¥ U3MEPUTEIbHBIX YCTPOHCTBAX.
[[Iuna SPI. U3MepuTtenbHbIE CUCTEMBIY.
«CHcTeMBbl KOMITBIOTEPHOTO 3PEHUS.
«Jlaboparopnas pabota Ne4. Yacts 2».
«Jlabopatopnas padora Ned. YHacts 3 (Keiic-
3a/1a4a)».

«3amuTa BceX He3alMIICHHBIX JJA00PaTOPHBIX
paboT Kypcay.

«V3yveHune NEeKIIMOHHOTO MaTepra-ja.
O06paboTka pe3yapTaToB TaOOPATOPHBIX pa-
601. OdopmiIeHHE OTYETOB MO JTa0OPATOPHBIM
naboTtam».

19

20

3amura 1a60paTOpHOH
paboThI

Monyns 6

KonTpos,
1A,

Wroroseiit TecT mo kypcy uepe3 OT

36

20

ITocemaemocts

10

Hroro:

180

100




CxeMma pacuera UTOroBOro daJjia

HaunmenoBanus
yY4eOHBIX
MepOonpUATHI

Tunbl yyeOHbIX
MeponpHUATHI

KoanuecTBO
0aJ110B

YcaoBus gonycka

Kpurepun u HOPpMBI OlIEHKH

Jlaboparoproe
3aHsTHE 6

JIaboparopHoe
3aHSITHE

25

BrimonuenHas pabora

PaGora omeHuBaercs MakcumMyMm 25 0aios.
PesynbTupytrommuii Oan MOJIy4YaeTcs
CYMMHpPOBaHHMEM TpexX cocTaBisgromux: 10 6annos
3a CBOEBPEMEHHO BEPHO BBINOJIHEHHYIO DPadoTy,
or 0 no 5 OamioB noGaBisieTcs MO pe3yjbTaTam
IpOBEpKHU KayecTBa odopmieHus ordyera, ot 0 110
10 nobaBnsercs 1O  pe3yiapTaTaM  OTBETa
TEOPETUYECKHI BOMPOC WU IO Pe3ylbTary
VH/IMBUAYaJIbHOTO 3aJaHHs o TeMe
nabopaTopHOH PabOTHI.

JlaboparopHoe
3ansatue 10

JlabopaTopHoe
3aHSATHE

25

BrimonHaenHas padora

PaGora ouenuBaeTcs MakcumyMm 25 0ajlioB.
PesynbTupyrommuii Oann HOJTy4aeTcst
CYMMHpPOBaHHMEM Tpex cocTaBismomux: 10 6annos
32 CBOEBPEMEHHO BEPHO BBIIOJIHEHHYIO padoTy,
or 0 no 5 OamioB noGaBisieTcs MO pe3yjbTaTam
IpOBEpKU KadecTBa opopmieHus ordera, ot 0 1o
10 nobGaBnsercs 1O  pe3yiapTaTaM  OTBETa
TEOPETUYECKUH BOMPOC WIM MO pe3yibTary
WH/IBUTyaTEHOTO 3aJaHHsI o TeMe
1a00paToOpHOM paboTHI.

Jlaboparopnoe
3aHsaTHe 13

JlabopaTopHoe
3aHSITHE

25

Brinonnennas pabora

PaGora onenuBaeTcs makcumyMm 25 0aiioB.
PesynbpTupyromuii Oann MOJIy4aeTcs
CYMMHPOBaHHMEM Tpex cocTaBismomux: 10 6anios
32 CBOEBPEMEHHO BEPHO BBINIOJHEHHYIO padoTy,
or 0 no 5 GamioB noGaBisieTcs MO pe3ysbTaTam




NpOBEpKH KadecTBa ohopMiieHus: otdera, oT 0 1o
10 nobGaBnsgercs 1O  pe3yiapTaTaM  OTBETa
TEOPETUYECCKHI BOTPOC WM 10 Pe3yjbTary
WHAWBUYAIbHOTO 3aJaHHs o TeEMe
nabopaTopHOH PabOTHI.

Jlaboparoproe JIaboparopHoe 25 BrimonuenHas pabora PaGora omeHuBaercs MakcumMyMm 25 0aios.
3aHsATHE 16 3aHSATHE PesynbTupytrommuii Oan MOJIy4YaeTcs
CYMMHpPOBaHHMEM TpexX cocTaBisgromux: 10 6anos
3a CBOEBPEMEHHO BEPHO BBINOJIHEHHYIO DPadoTy,
or 0 no 5 OamioB noGaBisieTcs MO pe3yjbTaTam
IpOBEpKHU KayecTBa odopmieHus ordyera, ot 0 110
10 nobaBnsercs 1O  pe3yiapTaTaM  OTBETa
TEOPETUYECKHI BOMPOC WU IO Pe3ylbTary
VH/IMBUIYaJIEHOTO 3aJaHHs o TemMe
nabopaTopHOH PabOTHI.
WToroBsrii TecT WToroBsrii TecT 100
0 Kypcy uepes 0 Kypcy uepes
LT LT
[Tepecnaya [Tepecnaya 20 Honyckatotcss  cTyneHTsl,  He | Ilepecmaya cocToMT U3 YCTHOrO OTBETa Ha
JK3aMeHa HaOpaBmme 40  Oa/wioB MO | TEOPETHUYECKHM BOIIPOC, KOTOPBIN OLIEHUBAETCS I10
IIPETo/1aBaTeNto HaKOMUTEIbHOMY PEUTHHTY CIICAYIOIIUM KPUTEPHSIM:

0 OamioB — OTBET Ha BONPOC 3K3aMeHa
HEY0BJIETBOPUTEIIbHBIN;

10 OGammoB — OTBET Ha BONPOC JK3aMeHa
yJIOBJIETBOPUTEIbHBIH;

15 OamnoB — OTBET Ha BOMNPOC B3K3aMeHa Ha
«XOPOIIO»;

20 GannmoB — OTBET Ha BONPOC DK3aMeHa Ha
«OTIUYHOY;

Cxema pacuera UTOrOBOM OLEHKH

Tekymuii peiiTUHT + Pe3yibTaT HTOTOBOI0 TECTA M BCE JeJIUTCH HA 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JInsi  OLEHKM 3HAaHWM, YMEHHS UM YpPOBHSI NPOPECCHOHATBHBIX  KOMIICTEHIIHH,
NpUOOpETaeMbIX  BBIIYCKHUKOM B MpOIecCe HU3YYEHUsS  AUCHUIUIUHBL  «OJIEKTPOHHBIC
U3MEPUTENIbHBIE TPUOOPHI M JAaTYUKU HH(OPMAIMHY, UCIIONB3YIOTCS TEXHOJIOTHH TPaIUIIHOHHOTO
00yJeHus:

- IEKLUU;

- IOpaKTHYECKHE 3aHSATUS C YCTHBIM OINPOCOM OOYYalOIIMUXCS U 3aKperuieHueM
TEOPETUYECKOI0 MaTepraa;

- WHJIWBUAYalbHbIE W TPYNIOBBIE KOHCYJIbTALMM MO TEOPETUYECKHMM M IPAKTUYECKH
BOIIPOCaM Kypca;

- BBINOJHEHHE MPAKTHUUYECKUX 3aJlaHUM, KOTOphIE MO3BOJSIOT NMPUOOPECTH MPAKTUYECKUE
3HaHUS W HABBIKM pEIICHUS 3aJaud U paboThl C HOPMATHBHOM, METOIUYECKOH, Hay4HO-
TEXHUYECKOM U CIPABOYHOU JIUTEPATYPOIl;

- IPOBEJICHHUE PA3TMYHBIX (OPM CAMOCTOSITETILHON PadOThI, KOTOPAst BKIIOYAET MOATOTOBKY
K JIEKIMOHHBIM U IPAKTUYECKUM 3aHATHUAM, MOATOTOBKY JIOKJIAJa U €ro Npe3eHTaluu K 3alIUTe Ha
IIPAKTUYECKOM 3aHATHUU.

6. MeToauyeckne yKa3aHus 110 OCBOCHUIO IV CHUILTHHbBI

6.1. OOyuaromuMcsi He0OXOIMMO O3HAKOMUTBHCSA: C COJepiKaHueM pabodell MporpaMMbl
mucuuuiebel (nanee — PILJ]), ¢ memsaMum uw 3agadamMu JUCUUIUIMHBL, €€ CBSI3SIMH C JIPYTHMHU
JUCIUIUIMHAMU  00pa30BaTENbHONM MPOTrpaMMbl, METOJWYECKUMHU pa3paboTKaMu MO JaHHOM
JTVICIIATUTHHE.

6.2. MeTronnyeckue yka3aHus 10 MOJATOTOBKE K JEKI[HOHHBIM 3aHATHIM.

B xome nekmuii paccMaTpuBarOTCS OCHOBHBIC TIOHSATHS TEM, CBS3aHHBIE C HUMH
TEOPETUUECKHE U MPAKTUYECKUE MPOOIEMBI, JAIOTCS PEKOMEHIAIUH JJIsi CAMOCTOSTEILHON pabOThI
U TIOATOTOBKE K MPAKTUYECKHUM 3aHATUSAM. [loaToMy Wu3ydeHHe IUCHMIUIMHBI Tpelyer
CHUCTEMAaTUYECKOTO U TOCIEAOBAaTEIbHOIO HAKOIUICHUS 3HAHUM, CJEI0BaTelbHO, MPOIYCKU
OTJENbHBIX TEM HE MO3BOJIIOT TJIYOOKO OCBOUTH mpeameT. OOydaronumMcs HEO0OXO0auMO: Tepen
KaX/I0M JIeKiue npocmarpuBarh pabouyio MpOrpaMMy TUCHMILIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHAYEMYIO JIUTEpPAaTypy, YTO TO3BOJUT COKOHOMHUTH BpeMsi Ha OCBOCHHE TEMbBI Ha
ayJUTOPHOM 3aHATUM; TIepe]] OdYepeIHOW JieKuued HeoOXOAMMO IPOCMOTPETH/IOBTOPUTH
MaTepuaibl Tpeapaymei Jgekmuu. [Ipu 3aTpylHEHUSX B BOCHPUSATHH MaTepualia CiexyeT
00paTUTHCSI K OCHOBHBIM JIMTEPATYPHBIM UCTOYHHKAM.

6.3. Meronnueckue yka3aHus 110 IOATOTOBKE K MPAKTUUECKUM 3aHSTUSIM.

B Xxone mpakTuueckux 3aHATHHA YriayOssiOTCS M 3aKpEIUISIOTCS 3HAHUS OOYYaroLIUXCs I10
PSLy PACCMOTPEHHBIX Ha JIEKIHSIX BOTPOCOB, 3HAHUH IO COBPEMEHHBIM METOAAaM MPOSKTHPOBAHUS
CHCTEM MOTpeOuTeNel pa3IUYHBIX MPEANpPUATHH U OCHOBHBIX CHOCO0aX IOCTPOEHHUS CHCTEM
DIIEKTPOCHAOKEHHUS; 1O METOJaM pPEIIeHHs] ONTHMH3AIMOHHBIX 3a/a4 B DJIEKTPOCHAOKEHUU U
BONPOCaM OMNTUMHU3ALUN CTPYKTYPhl U PEXKHUMOB IJIEKTPUUYECKUX CETEH MPEeANpHUSATHI; yMEHUs
MIPOM3BOJIUTH BBEIOOP SKOHOMHUYECKH OOOCHOBAHHBIX CXEM M PEKUMOB CHCTEM AJIEKTPOCHAOKESHHUS.
Ha npakTudyeckux 3aHATHUSX  Ppa3BUBAIOTCS  CHOCOOHOCTHM  HCHOJIB30BaThb  COBPEMEHHbBIE
WHPOPMALIMOHHBIE TEXHOJOTHH, YIpPaBIATh WH(GOpMAIMed C TNPUMEHEHHEM MPUKIIAJIHBIX
MpOrpaMM; HCIOJB30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTMM, O0a3bl JaHHBIX M IaKEThI
NPUKIAJIHBIX TMPOAYKTOB. [IpM MOATOTOBKE K MPAaKTHYECKUM 3aHSATHSAM KaXIbIi 00y4aroImuics
JIOJIKEH:

— U3YYHTh PEKOMEHIOBAHHYIO JTUTEPATYDPY;

— U3YYUTh MaTepUAIbI JICKIIHA;

— IMOATOTOBUTH OTBETHI HA BCE BOTIPOCHI 10 N3Y4aeMOU TEME;

— BBIIOJHUTH JOMAIllHEe 3aJlaHhe, PEKOMEHJIOBaHHOE IIperojaBaTesieM NpH H3yYeHUHU
KaXKIOU TEMEI 3aHSITHS.



Ilo 3amanuio mnpenogaBarens OOydYaIOUIMICA JOJDKEH IMOATOTOBUTH JOKJIAA IO TeMe
IPAaKTUYECKOro 3aHATHA. B nporecce MoAroTOBKU K NPAaKTUYECKUM 3aHATUSAM 00ydarolrecs MOryT
BOCIIOJIB30BaThCs KOHCYJIbTALUAMM IIPEIOAaBaTENs.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€0sl BBINOJIHEHUE PA3JIMYHOIO POAA 3aJaHuil U
CaMOCTOATENIPHOE U3YyYCHHE TEOPETHUYECKOT0 MaTepuasia Mo ydeOHUKaM U y4eOHBIM IOCOOUSAM C
HOJArOTOBKOHM K NMPakTHYECKUM 3aHATHAM. KOHTpob caMoCTOsATENbHON paboThl 00yJaromuxcs HaJ
IPOrpaMMOIl Kypca OCYILECTBISETCS B XOA€ MPAKTHUUECKUX 3aHIATUN (YCTHBIM OIpPOC, pELIEHUE
3ajiay, MyOJIMYHOE BBICTYIIJICHHE C JOKJIAZOM I10 BHIOpAaHHOH TeMe, TECTUPOBAHUE).



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
4 OIIK-1, OIIK-2 EnmyHuIEL, cuCcTEMBI € JUHHIL M 3TAJOHEI

Pa3HOCTB 25IEeKTpUYECKUX TOTEHLIUANIOB,
INEKTPUYECKUI TOK, IIIEKTPUUYECKOE
COIIPOTUBJIICHUE

EMKOCTB, HHIYKTUBHOCTB, 4aCTOTa
Meto1 OTKJIIOHEHUH, Pa3HOCTHBIA METO/I,
HYJIEBOM METOJ U3MepeHHsl (PU3NUECKUX
BEJIMYMH

KomMIiieHcallnOHHEBIN 1 MOCTOBOU METOIEI
n3MepeHus: GU3NIECKUX BETHUNH
Meto[ yepenoBaHus U METOA
TIOJICTAHOBKHY U3MEPEHHS (PU3NUECKHIX
BEJIMYNH

Meroas! aHanorui, NOBTOPEHUN U
NIEPEYUCIICHUS U1 U3MEPEHUS
(bU3HYECKUX BEIIMYUH

Crpareruu u3mepeHuit

OmuOKku n3MepeHus, CHCTEMaTH4YECKHE U
cilyyaiiHble OIINOKU

OOpaTHoe BIUsSHUE HAa U3MEPSEMBIi
00BEKT U COIJIacCOBaHHE
XapaKkTepUCTUKU U3MEPUTEIIbHBIX
CUCTEM: YyBCTBUTEIBHOCTb, IIOPOT
YyBCTBUTEIBHOCTH, Pa3peIlaromas
CIOCOOHOCTh, HEMMHEHHOCTb, IPEebl
W3MEPEHUH, TMHAMUYECKUH THANTa30H
ITomexu

CTpyKTypa U3MEpUTENbHBIX CUCTEM
beckoHTaKTHBIE AATYMKH MPUOIMKEHUS
beckoHTaKTHBIE TaTYUKU
(hOTOAIEKTPUUECKOTO THTIA
WuTepdeiichl BBIXOAHOTO YCTPOHCTBA
JaT4yrKa

AHaNOroBbl€ 1aTYMKU AJIs1 CUCTEM
aBTOMAaTHU3alUU

Br160p 1 npuMeHeHus 1aTYNKOB
[ToaxmroueHne 1aTYNKOB K LEMsIM
MUTaHUS U YIPABIECHUS

[Touck HencnpaBHOCTEN NTPH
MPUMEHEHUH JUCKPETHBIX JaTUNKOB
JlaTunky TeMriepaTypbl

JlaTuuku naBieHUs

Pacxonmomepsl

JlaTuvky ypoBHS

JaTauku moaoKeHus

JlaTuuku paccTosiHus




Cemectp

Koa koHTpoJIMpyemMoii KOMIIeTeHIIUH
(WJIM ee 4YacTH)

HaumenoBanue
OIIEHOYHOI0 CpeIcCTBa

VYcrpolicTBa ynpaBieHUs MPOLIECCOM
IOWCKA HEUCIIPABHOCTEW U TATUUKHU
ABTOMaTH3UPOBAHHBIE U3MEPUTEIILHbBIE
cuctremsl. [lluna IEEE-488

Pabota ¢ ocummiorpagom. Hactpoiika
Maciitaba oToOpakeHHs CUTHANIA |
CUHXPOHHU3AIUU

Hcnonb30BaHne MyabTUMETPA JIS
U3MEPEHHS TOKOB, HAMPSIKCHUH,
COTMIPOTUBIICHUH, TEMITEPATYPHI, YACTOTHI
RLC-metp

Dddext Xomra. Bunasl 1aTunkos
MarHuTHOTO ToJis Ha dddexTe Xoia.
Obnactu UX NpUMEHEHHUS
MarsuTope3ucTUBHBIN 3P hEeKT u
JTaTYMKU Ha ero ocHoe. Juck Kopobuno
Oddext Buranma u 1aT4vuku Ha €ro
ocHOBe. TexHUYeCKHe XapaKTePUCTHUKU U
o0JacT MPUMEHEHUS JaTYNKOB Ha
s¢dexre Buranma

NHayKIMOHHBIN JaTYUK MarHUTHOTO
OISt

KoHnTakTHbIE 1 GECKOHTAKTHBIE TATYHKU
TOKOB U HaIIPSKEHUHN

Dddext 3eedeka u Tepmonapbl. Cxembl
M3MEPEHU HAa OCHOBE TEpMONIap
Pe3uctuBHbBIE N1ETEKTOPHI TEMIIEPATYPHI.
CxeMBbI U3MEpEHUI TeMITepaTyphl Ha
OCHOBE PE3UCTUBHBIE IETEKTOPOB
TepmopesncTopsl

MukpomnporieccopHbIe U3MEpUTEIbHBIC
CUCTEMBI

WuTerpanbHble TaTYNKU TEMIIEPaTyphl
JlaTuuku BIaXXHOCTH

NHayKkTHBHBIC TaATYUKA TTPHOIIFKECHUS.
[Ipunuun gerictBus. Cxema NUTaHUS
EMKocTHBIC TaTYUKN TPHOIVKECHUS.
[Ipunuun gerictBus. Cxema NUTaHUS
[Ipubops! a5 n3MepeHust
COMPOTUBIIEHUS. MEerOMMETpPHI
W3mepurenn Toka yreuku
dorodnekTpuueckue qaTunku. OCHOBHBIS
BH/IBI

[Mpumenenust PoTOINEKTPUUECKUX
JATYNKOB B CHCTEMaX aBTOMATH3AIHH
JuddepeHnnanbabie JATYUKHA JABICHHUS.
O6nacTi UX NTpUMEHEHUs
[Tbe302meKTprUYeCKre TaTYNKU JaBICHUS.
Ten3onaTankn

JlaTuuku pacxoja ®KUAKOCTEHN 1 ra30B




Koa koHTpoJIMpyemMoii KOMIIeTeHIIUH HaumeHoBanue

(WM ee 4acTn) OLIECHOYHOI'0 CPeACTBA
nudepeHIaTbHOTO THTIA
JlaTumMkuy pacxoa )KMIKOCTEH U ra3oB
CKOPOCTHOTO TUIIA
MaccoBsle 1aT4MKH pacxona
Hactpoiika nu¢poBbix MopToB BBOAA-
BBIBOJIa MUKPOKOHTPOJUIEPOB JUIS
MOJIKJIFOUEHUS TaTYUKOB U
WCTIOJHUTENBHBIX YCTPOUCTB
Oco0eHHOCTH MOJIKITIOYEHUS U paOOTHI
JaTYNKOB UH(POPMAIUU C HU(POBBIM
BBIXOJIHBIM HHTEp(eiicoM
Crioco6bI nepenaun HHPOPMAILTUU OT
U3MEPHUTENbHBIX TPUOOPOB B
IIepCOHANbHBIN KoMIbIOTEP. OCHOBHBIE
uHTeperchl
Br160p $oTO3MeKTpUIECKUX TaTINKOB
JUISL aBTOMATH3AI[UH TEXHOJIOTHYECKIX
IPOLIECCOB
Bo16op naTunkoB TeMiiepaTypsl A
aBTOMATH3ALMH TEXHOJIOTMUECKUX
MPOIIECCOB
CxeMbl H3MEpEeHHs TOKOB B
INEKTPUUYECKUX CXeMaX C TTOMOIIbIO
OECKOHTAKTHBIX JIATYNKOB
Hudpossie nHTEpDHENCH MOAKITIOUYECHUS
JATYNKOB B U3MEPUTEIBHBIX CHCTEMAX
CucreMbl TEXHHUECKOTO 3pEHUS

Cemectp

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. Keiic-3anaua

1. 3aganue (s1):

- C moMompbi0 KOHTpOJUIEpAa M MaKETHOW IUIaThl Pealn30BaTh IMEPEKIIOYEHHUE I[BETHBIX
CBETOAMO/IOB B 33/IaHHOM TIOPSIJIKE.

- C moMonibi0 KOHTPOJUIEpa U MAaKETHOM IJIAaThl pealn30BaTh nepekiitoueHue 1petoB RGB-
CBETOAMO/Ia B 33JaHHOM TOPSIJIKE.

- 3mepuTh paccTosiHUE AaTYUKOM U B 3aBUCHMOCTU OT Pe3yJbTaTa U3MEPEHHI yIpaBIsaTh
CBETOAHMOIOM.

-B 3aBucHMOCTH OT U3MEPEHHOM TaTYMKOM TEMIEPATyPhl YIPABISATH CBETOINO-I0M.

2. Kpurepun oneHku:

- OLIEHKAa «OTJINYHO» BBICTABIIAETCS CTYAEHTY, €CIM CXeMa COOpaHa IOJHOCTBIO
CaMOCTOSITENIEHO U BEPHO, a IIpOrpaMMa MUKPOKOHTpPOJIIEPA pealIn3yeT MOCTAaBICHHYIO 331a4y;

- OLIEHKA «XOPOUIO» BBICTABIISAETCS CTYJCHTY, €CIIM CXeMa COOpaHa CTyIEHTOM BEpHO,
HO C CYUIECTBEHHOM ITOMOILIBIO IPENOJABATENs, a MPOrpaMMa MHKPO-KOHTPOJUIEpA pPEalu3yeT
IIOCTaBJIEHHYIO 3a71auy;

- OLICHKA «YAOBJIETBOPUTENBHO» BBICTABIISAETCS CTYJIEHTY CX€Ma M Iporpamma JHILIb
YaCTUYHO PEaIM3yIOT IOCTABICHHYIO 3a/1a4y;




- OIICHKAa «HCYIOBJICTBOPUTCIILHO»

BBITIOJTHCHA.

7.2.2 BaHK TeCTOBLIX 3aJaAHMH 1151 IPOBEICHUS TECTHPOBAHMI

BBICTABJIACTCA CTYIACHTY,

€ClIM 3ajgayda

Ha3Banne 6anka tecroBbix | Kou-Bo 3apanuii Pa3zpadorunku
3adaHui B 0aHKe
TeCTOBBIX
3aJaHui
ONEeKTpOHHBIE
HM3MEPHUTEIIbHBIC TPUOOPHI U 500 E.C. I'mubun
JaTYUKU HHOpMaIH
7.2.3 Perj1aMeHT NpoBeJieHUs TECTUPOBAHUI
Ha3panue 6anka KoJu-Bo 3ananmni, Homepa u Koua-Bo Bpems na
TeCTOBBIX 32JaHNH | NPeABABISAEMbIX HAMMEHOBAaHUA 3aJJaHMil | TECTUPOBaHUe
CTYEeHTYy pa3/esioB TecTa B , MHH.
pasaeJie

DNEKTPOHHEIC 25 [Tonrema 1.1.1 5 50

MU3MEPUTEIIbHbBIE N3mepenue u

npuOoOpbl U JaTYUKU METO]Ibl U3MEPEHUN

uHpopmanuu [ToaTema 1.1.2 1
Pacuer pe3ucTuBHBIX
WU3MEPUTEIIbHBIX
MOCTOB
IToarema 1.1.3 1
Pacuer pacxona
ITogrema 114 1
Pacuer pacxoma mo
YPaBHEHHUIO
bepHymn
[Tonrema 2.1.1 )
JlaTunkm
PUOIVKEHUSI
ITonrema 2.2.1 5
JaTtuuku
TEMIEPATYPHI
[Tonrema 222 )
JlaTuuku  JaBieHMS,
pacxoza U ypoBHs
ITonrema 223 1
Br16op u
IIPUMEHEHNE
JTATYUKOB
ITonrema 2.3.1 1
[Ipumenenne
NaTYNKOB B  Cpefe
Arduino

HC



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4
Ne n/m Bomnpocsl K 3k3aMeHy

1 EnuHuIpl, cucTeMbl €JMHUILL U 3TAJIOHbBI

2 Pa3HocTh 3neKTpUYECKUX MOTEHIMAIOB, JJIEKTPUYECKUM TOK, 3JIEKTPUUYECKOE
COIIPOTHUBIIEHUE

3 EMKOCTb, HHIYKTUBHOCTD, YaCTOTa

4 MeToa OTKJIOHEHHH, Pa3HOCTHBIM METOJ, HYJICBOM METOJ M3MEPEHHS (PU3MUCCKHUX
BEJIMYHMH

5 KomneHcaoHHbI 1 MOCTOBOM METO]1bl U3MEPEHUs (PU3NYECKUX BETUUYUH

6 Merton yepeioBaHHs U METOJI IOJICTAHOBKY U3MEPEeHUs (PU3NYECKUX BEJIMUUH

v Metoapl aHaJIOTWH, TMOBTOPEHUH W TEPEYUCICHHS IS HM3MEPeHHS (PHU3UIECKUX
BEJIMYMH

8 Crparernu n3MepeHuit

9 OmunbKu U3MepeHHusl, CUCTEeMaTUYeCKHE U ClIydaiHble OINOKU

10 OOpaTHoe BIUsSIHUE HA U3MEPSEMBbII OOBEKT U COIIaCOBaHUE
XapaKkTepuCTUKU U3MEPUTEIIbHBIX CHCTEeM: YyBCTBUTEIbHOCTD, nopor

11 YyBCTBUTEJIBHOCTH,  pa3pellalomas  CHOCOOHOCTh,  HEIUHEHMHOCTh,  INpeAesbl
U3MEpEeHUll, TMHAMUYECKUH 1nana3ox

12 ITomexu

13 CTpyKTypa U3MEPUTENbHBIX CUCTEM

14 beckoHTaKTHBIE TaTYNKH TPUOTMKCHUS

15 beckoHTaKTHbIE TaTYUKHU (POTOIEKTPUUECKOTO THIIA

16 WuTepdeiichl BBIXOIHOTO YCTPOICTBA TaTYMKA

17 AHAJIOTOBBIE JaTYNKHU UL CUCTEM aBTOMAaTH3AIINH

18 Bb100p ¥ IprMeHeH!s TaTYUKOB

19 [ToakiaroueHue JaTYMKOB K LIETSIM UTAHUSI U yIIPaBJICHUS

20 [Tonck HeMCTIPaBHOCTEW PY MPUMEHEHUH TUCKPETHBIX TATYNKOB

21 JlaTuuku TeMneparypbl

22 JaTunku naBiaeHus

23 Pacxonomepsl

24 JlaTuuku ypoBHS

25 JlaTuyrKu moI0KeHUs

26 JlaTuuku paccTosiHus

27 YcrpolicTBa ynpaBieHUs IPOLIECCOM NOMCKA HEUCIIPABHOCTEN U TATUYHUKHU

28 ABToMaTu3upoBaHHble U3MepHuTeabHble cucTeMbl. [luna IEEE-488

29 Pabora c¢ ocmumiorpagom. Hactpoiika wmacmrTaba OTOOpakeHHMsI CUTHaJIAa |
CHUHXPOHH3AIUU

30 Hcnonp3oBanne MyabTUMETpa JUIsl U3MEPEHUSI TOKOB, HAIPSDKEHUHM, CONPOTUBIICHUH,
TEMIIepaTyphbl, YaCTOTHI

31 RLC-metp

32 Dddext Xomra. Buapl qarunkoB marHutHOro noJis Ha ¢ dexre Xomma. Obmactu ux
PUMEHEHHS

33 Marnurope3ucTuBHbIN 3pPeKT 1 naTunku Ha ero ocHoBe. Juck Kopbuno

34 O¢ddexkr Buranma u JaTUMKM Ha €ro OCHOBE. TeXHHYECKHE XapaKTePUCTHKH H
o0JacT NpUMeHeHUsl JaTYuKoB Ha apdekre Buranna




35 NHIyKIIMOHHBIN TaTYNK MATHATHOTO TTOJIST
36 KonTakTHbIC 1 6ECKOHTAKTHBIC TATYUKH TOKOB M HAMPSHKCHUN
37 DddekT 3eedexa u Tepmonapbl. CxeMbl H3MEPEHUH HAa OCHOBE TepMOTIap
38 PesuctuBHbBIC eTEKTOPHI TeMnepaTypbl. CXeMbl H3MEPEHHUI TEMIIEpaTyphl HA OCHOBE
PE3UCTUBHBIE IETEKTOPOB
39 Tepmope3ncTopsl
40 MuKponporeccopHbIe H3MEPUTETHHBIE CHCTEMBI
41 MHTerpagbHble JATYUKU TEMIEPATYPBI
42 JlaTuynKy BIIaKHOCTH
43 NunykTtuBHBIC AaTauku npudmmkenus. [Ipunnun aeiictBus. Cxema NUTaHus
44 Emkoctabie natynku npuOmmkenus. [puniun nefictBus. Cxema nutaHus
45 [Tpubops! 17151 U3MEpeHus CONPOTHBICHUS. MeroMmmeTpsl
46 M3MepuTenn TOKa yTeuKH
47 dorosnekTpuueckre qaTuuki. OCHOBHBIE BUJIbI
48 [TpumeneHus HOTOITEKTPUUECKUX TATIMKOB B CHCTEMAaX aBTOMATH3AIIUU
49 Jnddepenunansupie qatunku qaiaenus. O061acTi MX TPUMEHEHUs
50 [Tbe30n51eKTprYecKie NaTYUKH AaBieHus. TeH300aTYuku
51 JlaTumku pacxoia )KUAKOCTEH U ra30B AuQGepeHIINATHHOTO THUTIA
52 JlaTuuku pacxoja ®UAKOCTEH U ra30B CKOPOCTHOTO THIA
53 MaccoBblie JaTUYUKHU pacxoaa
54 Hactpoiika 1udpoBblX  MOPTOB BBOJa-BBIBOJIA  MHKPOKOHTPOIIEPOB Ak
TMIOJIKJIFOUCHUS TATIMKOB M HCITOJIHUTEIBHBIX YCTPOWCTB
55 Oco0OeHHOCTH TMOAKIIIOUEHUST U pabOoThl JaTYMKOB HUHPOPMAIUU C HUPPOBHIM
BBIXOIHBIM HHTEp(ericoMm
56 CriocoOwl miepenaun WHGOPMAIUKA OT H3MEPUTEIBHBIX MPHUOOPOB B MEPCOHATBHBIN
komnbiorep. OcHOBHBIE HHTEP(DEich
57 Bei6op (hOTORNEKTpUYECKUX JATYUKOB JUISI ABTOMATH3AIMH TEXHOJOTHYCCKUX
POLIECCOB
58 Br100p 1aTUrKOB TeMITepaTyphl AT aBTOMATH3AIMH TEXHOJOTHIECKIX MTPOIECCOB
59 CxeMbl M3MEpeHHUsI TOKOB B JJIEKTPUUYECKHX CXEMaX C TMOMOIIbI0 OECKOHTAKTHBIX
JATYNKOB
60 [{udpoBbie nHTEpDENHCH MOAKIIOUEHUS JATYUKOB B U3MEPHUTENBHBIX CHCTEMax
61 CucreMbl TEXHUUECKOTO 3pEHMS
7.3.2. Kputepuu 4 HOPMbI OLIEHKH
dopma
Cemectp MPOBEACHII Kputepun u HOpMBbI OLIEHKH
NMPOMEKYTOUHOI
arTecTanuu
JK3aMeH «OTIUYHO» Crynent Habpan 85- 100 6amioB no
WUTOTY U3YYCHHS TUCITUTUTHHEI B
CEMECTpE.
«XOPOIIIO» Crynent Habpan 70- 84 6annoB mo
WUTOTY U3YYECHHUS TUCIUTUIMHEI B
ceMecTpe.
«ynosinetBop | CtyaeHnt HaOpan 55- 69 OanoB mo
WUTEITHLHOY WUTOTY M3YUICHUS TUCITUTUTHHEI B
CEMECTPpE.
«ueynoBietB | Ctynent Habpan 0-54 6anmoB mo




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

OpHUTCIILHO»

UTOTY U3YYCHUS JUCIUTLTUHBI B
ceMecTpe




8. YueOHOo-MeTOAMYecKOe U MH(POPMAITMOHHOE o0ecevyeHre JUCHMIITIMHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
P AP IBC
1 | Topnees-bypreun M. A. OOm1ast IEKTPOTEXHUKA U DJICKTPOHUKA yuebHoe rmocobue 2015 OBC "IPRbooks
2 M. U. [Jauwunos, . T HNnxeHnepHble CUCTEMbI 3aHUN U yuebHoe mocodue 2015 OBC "IPRbooks
Pomanenko COOPY>KEHHUH : (3TEKTPOCHAOKEHHUE C
OCHOBaMHU DJIEKTPOTEXHHUKH)
8.2. lonoiHUTe/ILHAS JUTEpPaTypa
KounvecTBo B
Tun (yueOHHMK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
P > AP BC
1 | E.C.I'nmubun, A. B. IIporpaMMupoBaHH€ NEKTPOHHBIX yuebHoe rnocobue 2014 Penosuropunt
[Ipsimunos YCTPOWCTB : 3JIEKTPOH. yueb. nmocoodue Ty
2 | Tpybnukosa, B. H. DJNEeKTPOTEXHUKA U 3JEKTPOHUKA yuebHoe rocobue 2014 OBC "IPRbooks




8.3. Ilepeuenr mpogeccMoOHAIBHBIX 023 TAHHBIX U MHGOPMAIMOHHBIX CIIPABOYHBIX
cucTemM

. JoxymenTanus Ha koHTposep aucmies K1013BI'6 (An6866) npous-Boactsa OAO
«Anrctpem»: Ilpoaykuus skcnoptHoro HazHaueHus. MC gna KK u  ngucnnee. URL:
http://www.angstrem.ru/download/datasheet/ An6866.pdf

. UccnenoBano B Poccum [DneKTpoHHBINH pecypc| : MHOTONpPEAMET. Hayd. KypH. /
Mock. ¢u3.-TeXH. UH-T. — DJEeKTpoH. XypH. — [onronpynusiii : MOTU, 1998— . — Pexum
JIOCTYyTIA K KypH.: http://zhurnal.mipt.rssi.ru.

. WebofScience[DnexkTpoHHbI pecypc]| : MyIbTHUAUCHMIUIMHApHAs pedepaTtuBHas
06aza pmammeix. — Philadelphia: ClarivateAnalitics, 2016—- . - Pexum gocrymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrJ.

. Scopus[Dnekrponuslii  pecypc] : pedeparuBHas Oaza manHbix. — Netherlands:
Elsevier, 2004— . — Pexxum fgocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — SI3. pyc., aHri.

. Elibrary[ DnexTpoHHBI pecypc] : HaydHas 3JEKTpoHHas OuOIMoTexka. — Mocksa :
HDB, 2000- . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL.

. SpringerLink[Dnektponnsiii  pecypc] : [0asa mammeix]. —  Switzerland:
SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHrIL.

. ScienceDirect] DnekTpoHHBIN pecypc]| : KOMIEKIHS SJIEKTPOHHBIX KHUT U3aTeIbCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma :sciencedirect.com. — 3ari. ¢ 3kpaHa. —
S13. aHrm.

. NEICON[DnexTpoHHBI pecypc]| : AMeKTpoHHas HH(pOpMAaIuUs : apXuB HAYYHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum goctyna :neicon.ru/resources/archive. — 3ariu.
¢ KpaHa. — 3. pyc., aHrIIL.

. denepanbHBI HHCTUTYT HPOMBIIUICHHOW COOCTBEHHO-CTH [ DNEKTPOHHBIN pecypc] :
cailtT @enepaJlbHOTO MHCTUTYTa MPOMBIIUIEHHON cOoOCTBEHHOCTH- . - Pexum pocryna
http://www.fips.ru. — 3ari. ¢ skpana. — 5I3. pyc.

. [TopTan npodeccrnonansroro coodmectna: http://easyelectronics.ru/

. [Topran mpodeccruonanbHoro coodme-cTa: https://habr.com/hub/electronics/

. "Enunoe OKHO JIOCTYyTIa K 00pa3zoBaTeNbHbBIM pecyp-cam"

http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBH3HUTEI A0roBopa
n/n (nata, HOMep, CPOK ACHCTBHUA)
Windows: noroBop Ne 757 ot 04.07.2018, cpok
1 WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefcTBUS — 6ECCPOUHO

Office Standard: noroop Ne 690 ot 19.05.2015, cpok
2 Office Stdandard 2013 Russian OLP NL JeCTBHS — OECCPOYHO
AcademicEdition

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIs1 IPOBEICHUS

N/ | NpPakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yyarommxcs (HoOMep ayAuTOPUH)

IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUsI
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

2-511 VY4eOHas ayauTopus JUisl MPOBEICHUS
3aHSATUN  JICKUMOHHOTO  TUHA.  YueOHas
aymquTOpUsl  JUISL  TPOBENEHUS  3aHATHM
CEMHHAPCKOTo TUTA. YueOHast ayIuToOpus JUIs
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOJIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauTopus IS
MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYyJbTallMii. Y4eOHas ayauTopus Jyis
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJI U
IIPOMEKYTOYHON aTTECTALUU.

CroJbl YYCHHUYCCKUEC JABYXMECCTHBIC

(MOHOOJIOK) ,  CTOJBl  YYCHHUYECKHE
TPEXMECTHBIC (MOHOOJIOK) CTOJ
IIPENOIABATEIIbCKUN, CTYlI

NPEeIoIaBaTeIIbCKUHM, JIOCKa ayJIUTOpHAs
(menoBas)

D-512  "JlaGoparopus  ""TBepmoTenbHas
JNEKTPOHUKA,  DJJCKTPHUSCKHE I[N |
cxemoTexHuka"".

Y4eOHass ayauTOpusi ISl TPOBEIACHUS
3aHATUNA CEMUHAPCKOTO THIA.

VYyeOHast ayauTopusi Uil KypCOBOI'O
MPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX
pabor).

YyeOHast ayauTopusi A MPOBEACHUS

TPYIIIOBBIX u WHIUBUTyJIbHBIX
KOHCYJIbTAIINI

VYyebnast aynutopusi i TPOBEACHUS
3aHATUHH TEKYIIETOo KOHTPOJIS u

IIPOMEXYTOUHOM arTecTaruu."

Cronbl  y4eHHUYECKHE JIBYXMECTHBIE
crynbs., [K, JKPaH,IIPOEKTOP,
MOJAEPHU3UPOBaHHbIN cTeHa «Jlyu 87»
crenn naboparopueiii MKC-51m/a 503 -
Swit, mouutop Samsung740N -2 mr,
mouutop LG Flartron -2mr, MoHHTOD
Samsung 763mb-1mrT, MoHUTOp Samsung
750S-1mT, cucreMHbIi 010K microtech-

61T, ocruutorpad C1-68-
lmT,ocumsutorpad C1-118,2-1mr,
JKAITIO3H.

[TomernieHue st CaMOCTOSITEIBHOM pabOThI
obyuaromuxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBIOTCPBI
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