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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 114 PAJUODJIEKTPOHHBIE CCTEMBI YIIPABJIEHI A
BonkoBa Mapus BuranbeBHa, cTapiinii npemnogaBaresib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AHAJIOT'OBBIE U3MEPUTEJ/IBHBIE YCTPONUCTBA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-4.4 — criocobHOCTb BBHIMIONHATL pacyeT M TPOEKTHPOBAaHMe JeTaneld, y3/0B U YCTPOMNCTB
pafiMOTeXHUUYEeCKUX CHUCTeM B COOTBETCTBUM C TeXHUYECKUM 3aJaHueM C HCIIO0/Ib30BaHUeM CpeJCTB

dBTOMATU3alIMHN ITPOEKTUPOBAHHSA

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-4.4

3HAHUA:

(hu3MyeCcKue MpoLeCChl, KOHCTPYKI[UY, TTPUHLIUI AeUCTBUS, XapaKTEPUCTUKH U TlapaMeTphl NPUOOpOB
Pa3MUHOr0 Ha3HaueHUsI U MUKPO3JIEKTPOHHBIX YCTPOMNCTB;

MaTepuaJsibl 3/IEKTPOHHOM TeXHUKU U MX 371eKTpodu3nuecKre CBOMCTBA; XapaKTePUCTHKHU P-N Mepexo/a;
MOy TIPOBO/JHUKOBLIE TUO/bI, OUTIOMSPHBIE U TOJIEBble TPAH3UCTOPLI; (DOTOIMEKTPUUECKHE U M3/TydaTe/bHbIe
MpUOOPBI; XapaKTEPUCTHKH, MapaMeTpbl U MOJIeNN TOYTPOBOJHUKOBBIX TIPUOOPOB; 37IEMEHThI UHTErPabHbIX
cxeM; 0a30BbIe JIOTMUECKUE 37€MEHThl Ha OCHOBE OWIIOMSPHBIX UM TIO/IEBBIX TPAH3UCTOPOB; 3allOMUHAOII[UE
JIoThyecKye 3/IeMeHTbl; 0CHOBbBI (DYHKI[MOHATBLHOU 3/IeKTPOHUKUY;

TIOHMMaHWe COBPEMEHHBIX TEXHOIOTHUH M3TOTOBJIEHNS 3/IEKTPOHHBIX TTPUOOPOB;

YMeHUs:

yMeHHe aHaIM3UPoBaTh paboTy CcXeM, COJIepKallX TOMyTPOBOHUKOBbIE 37IEKTPOHHBIE TIPUOODHI;

OCBOEHHE OCHOBHBIX XapaKTEPUCTHK MOJTYTTPOBOJHUKOBBIX 3/IEKTPOHHBIX TPUOOPOB;

HABbIKU:

orpe/ie/ieHre 0CHOBHBIX XapaKTePUCTHK 3JIEKTPOHHBIX TIPUOOPOB;

WCCJIeIOBAHKUE PA3/IMUHBIX CXeM BKJTIOUEHUS 37IEKTPOHHBIX MPUOOPOE;

paboTa C MaKeTHBIMU YCTaHOBKAaMH, BK/TFOUAIOIIIMMH 3/IEKTPOHHBIE PUOOPHI;

MO/ie/TMpOBaHKe PabOThI CXEM C 3/IeKTPOHHbIMU ITprbopamu B CATIP.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Hucoynrimaa AHAJIOT'OBBIE USMEPUTE/IBHBIE YCTPOMCTBA sBisieTcsi JUCIATIIHOMN
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110

HarpasieHuto 09.03.01 MHpopmamuka u 8bluucAUmMenbHAas mexHukKa.

CogepxaHue AUCLMILUIMHBIL SIBJISIeTCA JIOTUYeCKUM IpojospkeHveM auctmruivH: METPOJIOTUA U
PAJVNON3SMEPEHUS.

CopepxaHrie JUCIUIUIMHBI  SIB/ISIeTCSI  OCHOBOM Ayt ocBoenusi auciuiuimda: HAJAEXHOCTD
PAIMOTEXHUYECKUX CUCTEM.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e [ICK-4.3 — CriocobeH peaM30BbIBaTh IPOrPaMMbl SKCIIePUMEHTaNbHBIX UCC/IeJ0BaHNM, BKITFOUAst
BbIOOD TEXHUUYECKHUX CPeACTB U 00paboTKy pe3y/bTaToB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckue
3aHATHSA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-4.4

Pazpen 1. Beepenue. 1.1 3aaun 1 cofiep)kaHue JUCLUIIMHBL, OCHOBHBIE TEDMUHBI U
orpezienieHust. 1.2 OCHOBHbIE TONIOXKeHHst 3aKoHa Poccuiickoii ®eeparniiu 06 obecreueHnr
equHCTBa M3MepeHuit. CTpyKTypa U GyHKLMKM MeTPO/Iornueckoil cyx6bl. Knaccudukarms
pajrou3MepHTeIbHbIX TpH6opoB. CricTeMa 0603HaUeHsI.

11

=
o

Paspen 2. Teoperuueckue 0CHOBBI MeTPO/IOrHH. 2.1 [ToHsITHE METPOIOrHYeCKOro
obecrieyenust. 2.2 IIpUHLMITBI M3MePeHUsT; CTaHAAPTHast cXeMa u3MepeHust. 2.3 OCHOBHbI®
(akTophl, BEI3bIBAIOLLME TIOIPEIHOCTh Pe3y/bTaToB U3MepeHus. 2.4 Cpe/icTBO U3MepeHus,
€ro MeTpoJIorMyecke XapakTepuCTHKH.

10

Paspen 3. IsmepuTe/ibHbIe reHeparopsl. 3.1.I'eHepaTopbl LIyMOBBIX CUTHA/I0B. IIpUHLUITBI
rnocTpoeHusi. XapakTepuCTUKH. 3.2. 'eHepaTopbl FapMOHUUECKUX CUTHA/IOB. 3.3.['eHepaTopbl
HH3KOW 4acTOThl. XapakTeprucTUkH. 3.4. [eHepaTopbl BHICOKOH 4acTOThL. [IpUHIMIIL
NOCTPOeHUs], CTPYKTYPbIL. Buisl Mogynsiu. XapakrepucTky. 3.5.'eHepaTopsl
CBePXBBICOKOH YacTOThI. TIPUHLIMIIEI TOCTPOEHHS, CTPYKTYPEI. 3.6 ['eHepaTopbl MMIY/IbCHBIX
CHUTHAJIOB.

18

10

10

Pa3paen 4. sMepeHne HanpsDKeHUs, MOIIJHOCTH M ToKa. 4.1. I3mepeHue HanpsbkeHus 4.2
CTpyKTyphl aHaNOrOBbIX 371eKTPOHHBIX BOJLTMETPOB. Pa3sHOBH/JHOCTHU BOILTMETPOB U UX
ocobeHHocTH. 4.3 VI3MepeHHe MoljHOCTH. KamopuMeTpuueckuii n3mMepurenb. TepMICTOPHBbII
n3MepuTesib. M3-MepeHue rpoxogsieit MolHocTy. 4.4 V3MepeHue ToKa.

13

10

Paszpen 5. MccneoBanue (opmbl curaanos. 5.1.06061ieHHas CTpyKTypa 1
dyHKIMOHaNbHas cxeM ocuuiorpada. CUrHambHBIA KaHasl, KaHasl pa3BepTok, SPKOCTHOM
kaHas1. Kammbposka. Metoauka pa—60Tbl ¢ npu6opoMm. 5.2.MHOroKaHa/bHble 0CL/II0rpadbl.
5.3.11I1poKonosI0CHbIe OCLMIIOrpadbl.

22

15

10

Paspen 6. i3MepeHHne 4acToThl, BpeMeHHBIX HHTepBa/oB U ¢a3oBoro casura. 6.1
Mertopp! U3Mepen#s YacToThl. 6.2 Pe3oHaHCHbIH yacToTomep. 6.3 MeTtoz cpaBHeHHsI.
TeTepo/MHHBIN YacTOTOMEP.

15

10

10

Pa3aen 7. AHa/u3 CIeKTPOB CMrHasoB. 7.1. [IpUHIKMIIEI cieKTpaabHOro aHanusa. Ila-
pannenbHbli U TIoc/e/loBaTe/bHbIN aHanu3. 7.2. CTpyKTypa rnapa’ienbHoOro
cniekTpoaHanusaropa. 7.3. CTpyKTypa noc/e/ioBaTe/IbHOTO ClieKTpoaHamM3aropa.
O6061eHHast GyHKI[MOHaMbHAs cxeMa. OCHOBHbIE XapaKTepUCTUKU. ITyTH ymyurieHus
paspetuatonieli cnoco6HocTH. Pop-MHUPOBAHHE YACTOTHBIX METOK.

21

15

10

Pa3pen 8. Mi3MepeHne XapakTepHCTHK CJTydalHbIX cCMrHaioB. 8.1. OnpeziesieHre 3aKoHa
pacrpeziesieHust 3HaUEHUH CTyualiHbIX CHrHasIoB. 8.2. KoppesnomeTpsl.

16

10

10

Paanen 9. ABT()MaTPBﬂI.[HSI nzmepeﬂnif[, OCHOBBI CTAH/AAPTHU3ALUH, IIPABUJ/IA IPOBEJEHUA
cemel)uKauun. 9.1. Hp]/lHLu/Il'II)I TIOCTPO€HHA aBTOMaTU3HMPOBAaHHBIX U aBTOMaTUYeCKUX
M3MepHTe/bHBIX cUcTeM. Buyipl nHTepdeiicos. 9.2. BUpTyasbHble M3MepUTeIbHbIe TIPUOOPBI 1
cucteMbl. 9.3. VI3MepuTe/ibHble CTAHAAPTHI M CePTH(HUKALMA.

19

15

20

Bcero 3a 7 cemecTp

144

51

34

17

93

100

Bcero no gucHUIUInHe

144

51

34

17

93

100

3.2. AyAUTOPHBII NPAaKTUKYM

Homep u HauMeHOBaHHe pa3jiesa
JUCIUILTHHBI

Tema MNPAKTUYECKOr'0 3aHATUA

O0BeMm, ayj,.

YacoB

Paspen 3. MIsmepuresnbHble TeHepaTopsl.

I/ICCJIE,Z[OBEIHI/IG reHepaTopoB CUI'HAJ/IOB

4

Paspen 4. VIsmepeHure HanpspKeHUs,
MOLLIHOCTH U TOKa. TOKA.

Vi3smepeHyie HarpspKeHUs, MOLLIHOCTH U

Pazgen 5. MccienoBanue ¢hopMbI CUTHAJIOB.

WccnenoBadne ¢hopmMbl CUTHAJIOB.

Pa3pen 7. AHanv3 CrieKTpOB CUTHAIOB.

AHanu3 CrieKTpOB CUTHAJIOB.

g (W N

Paspen 8. MIsmepeHne xapakTepUCTUK
Cy4yalHbIX CUTHAJIOB.

V3amepeHue xapakTepuCTUK
Cy4alHbIX CUTHAJIOB.

N Wk &

Bcero 3a 7 cemectp

3.3. CamocrosnTenbHas padora crygenta (CPC)

Homep u HauMeHOBaHHe pa3jena

JUCIHUTUTAHBI

CojaepxaHue y4e0HOro 3a/JaHUsI

Oo0nemMm,
4acoB

Paszpen 1. Beegenue.

W3yyeHue ocobeHHOCTeH JUCLIMTITMHBI, 3HAKOMCTRBO C
pPEKOMEeHIyeMOM JuTepaTypoil. V3yueHure cTaHAapTOB.

Pazpen 2. TeopeTnueckrie 0CHOBBI
METPOJIOTHH.

6

W3yueHue npeyCMOTPEHHBIX IPOTrpaMMOi
IUaKTUUeCKUX e[JUHUL] pa3zesia 2 ¢ UCI0/Ib30BaHueM

25591




PEeKOMeHyeMOU JIUTepaTyphl;
Pasen 3. VisMepHTeNbHbIe W3yueHure npe/yCMOTPEHHBIX [IPOrpaMMOU
3 IUaKTUUYeCKUX eUHUL] pa3zesa 3 C UCT0J/Ib30BaHUEM 10
reHeparopsl. o
peKOMeHyeMOU JTUTepaTypbl
Pasgen 4. smepenne W3yueHue npe/yCMOTPEHHBIX [TPOrpaMMOU
4 IUNAKTUUeCKUX eIUHUL] pa3zesna 4 C UCIo/b30BaHueM 5
HarpsbKeHus, MOILIHOCTH U TOKa. o .
PeKOMeH/yeMOMU JITepaTyphl;
IToaroToBKa K KOHTPO/IbHOU pabote Nel; M3yueHue
5 Pazgen 5. ViccnenoBanue GopMbl  [TIpeAyCMOTPEHHBIX ITPOrpaMMOM IUAAKTUUeCKUX eIHUL] 15
CUTHAJIOB. paszienia 4 ¢ UCNo/Ib30BaHUEM PEKOMEeHyeMOoi
JIUTEepaTyphbl;
Pasgen 6. I3mepeHre 4acTOTHI, W3yueHue 1IpeyCMOTPEHHBIX IPOTrPaMMO
6 |BpeMEeHHBIX UHTEpPBaJIOB U IUJaKTUYeCKUX eUHUL]| paszesna 6 ¢ MCroJIb30BaHueM 10
¢azoBoro cgBura. peKOMeHyeMOM JInTepaTyphl;
Pasen 7. AHa/U3 CTIEKTPOB W3yueHue nipe/jyCMOTPEHHBIX TPOrpaMMOM
7 CUIHA/IOB IUJaKTUYeCKUX eJMHUL] paszesa 7 C UCI0JIb30BaHueM 15
' peKOMeHyeMOM JIuTepaTyphl;
Pasnen 8. MiamepeHue W3yueHue nipe/jyCMOTPEHHBIX TPOrpaMMOM
8  |XapakTepuCTHK Cly4alHbIX IUJaKTUYeCKUX eJMHUL] paszesna 8 ¢ UCIo/Ib30BaHuEeM 10
CUTHAJIOB. peKOMeHyeMOM JIuTepaTyphl;
Pasgen 9. ABromaTtusanus .
o N3yueHure nipesyCMOTPEHHBIX MPOrPaMMOU
W3MepeHui, OCHOBBI
9 IUJaKTUUeCKUX eUHUL] pa3zesa 9 ¢ ucrnoib3oBaHUEM 15
CTaHJapTU3aLyy, MpaBua y .
PEeKOMeH/lyeMOU JINTepaTyphl;
MpOBe/IeHuUs1 CepTU(UKALIUU.
Bcero 3a 7 cemectp 93
4. ®OPMbI KOHTPOJIAA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 7 8 9/10 |11 12 13 14 15|16 17
7 Koutp.P. | | Koutp.P. | |OP| | Kontp.P. | |AP Kourtp.P. Koutp.P. OP| mud. 3au.

YcnoBHble 0003HAUEHUS:
¢ TP — npiarHocTryeckas pabora;
¢ KouTtp.P. — KoHTpO/bHas paboTa;

e mud. 3au. — AuddepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
crefyrolmx Gopmax:

[TMarHoCcTUyecKas pabora;
KOHTpO/bHast pabora.

HpOME)KYTO‘IHaH dTTeCcTalud rMMpoBOAUTCA B CbOpMaXZ

I depeHIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Copoxkus, IO. B. ITetpos, A. FO. I'epacumos. . IIpoekTrpoBaHye BUPTya/IbHbIX U3MepUTe/IbHbIX
niprubopos B cpesie LabVIEW. CII6.BI'TY "BOEHMEX" um. []. ®. ¥Ycrunosa, 2003, 351. pec.

2. 1. B. JIrotukos, A. H. ®omuH, B. A. JleyceHko. . Metposnorus u paauousmepenusi. KpacHosipck: CDY,
2016, a51. pec.

3. JI. T. MyxaHnuH. . CXeMOTeXHHKa U3MepHUTe/IbHBIX yCTpocTB. CaHkT-ITetepOypr: Jlans, 2022, 3/1. pec.

4. C. U1. bopuapko, H. B. Tementses, b. H. TuxoHOB. . MeTposiorus u 3/1eKTpopajron3MepeHus B
Te/IeKOMMYHUKALIMOHHBIX cucTeMax. M.: I'opsiuasa muHus-Tenekom, 2012, ai1. pec.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. PagnorexHuka — X XI Bek.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3B5C JlaHs;
2. http://library.voenmeh.ru/ — ®yHaamenTanbHas 6ubnuoreka BITY «BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(hyHIaMeHTaTbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.
5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paboueii mporpaMme JUCIHILTHHBI
AHAJIOT'OBBIE U3BMEPUTEJIBHBIE YCTPOUCTBA

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda AHAJIOTOBBIE M3MEPUTEJ/IBHBIE YCTPOMCTBA sBnsieTcs MCLUILUIMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
Harpapiienuto  09.03.01 HWHpopmamuka u ebluucAUMeNbHAss mMeXHUKd. JWCIUIUIMHA peau3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 14 PAITMOSNTEKTPOHHBIE CUCTEMBI YTIPABJIEHVA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-4.4 cnocoOHOCTb BBITIONHATL pacyeT W TPOEKTUPOBAaHWe JleTajel, y3/0B W YCTPOWCTB
pPafUOTEXHUYECKUX CHUCTEeM B COOTBETCTBUM C TeXHUUYECKMM 3aJlaHueM C UCIO0/Ab30BaHUEM CpPeJCTB
aBTOMAaTH3aLyy ITPOEKTUPOBAHUSL.

ConepkaHue AVCLUTUIMHBI OXBAaThIBaeT KPYT BOIPOCOB, CBS3aHHBIX C OCHOBaMH IPOBEJEHUs M3MepeHu U
METDPOJIOTUYeCKIUMU PacyeTaMHu.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e KOHTpOJbHast pabora.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHsS (17 4.), camocTosiTeNbHas paboTta
cryzaenta (93 u).
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IIpunoxenue 2

K paboueli mporpaMme JUCIATLTHHBI
AHAJIOT'OBBIE U3BMEPUTEJ/IBHBIE YCTPOUCTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,

OTBeZIeHHBIX Ha CaMOCTOSITE/IbHYIO paboTy ¢

TYJeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI Pexkomenjyemasn 1ureparypa prn?{ZN;KOCTB’
Paspen 1. Beepenue.
A. A. CopokuH, 1O. B. Tletpos, A. IO.
N3yueHue ocobeHHOCTelN AUCLUATUIMHEI, I'epacrmoB. . [IpoekTpOBaHUe BUPTYa/IbHBIX
3HAKOMCTBO C PeKOMeHTyeMoii WU3MEepUTENbHBIX IPHO0pPOB B cpege LabVIEW: 8
JUTepaTtypoi. M3yueHre CcTaHapTOB. CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTHHOBA,
2003 (2)
Wroro no pazzeny 1 8
Paspen 2. TeopeTnyeckue 0CHOBbI METPO/IOTHH.
V3yuenne npe/tyCMOTPEHHEIX NpOrpamMMOi N. B. /Trotukos, A. H. ®omun, B. A. JleyceHko. .
JUAKTUUeCKUX eJUHUL] pasjena 2 ¢ . .
N Mertponorus v paguon3smepenus: KpacHosipck: 5
WCII0/Ib30BaHMEeM PeKOMeHlyeMou CDY, 2016 (1)
JIATepaTyphl; ’
Wrtoro no pa3geny 2 5
Paspen 3. 3mepuTe/ibHBIEe réeHepaTopPkI.
o C. U. bopugrko, H. B. lemenTres, b. H.
N3yuenue ripeyCMOTPeHHBIX IIPOrPaMMOK
TuxoHOB. . MeTposorusi u
JUJAKTUUeCKUX eJMHUL] paszena 3 C
o 3/IeKTPOpajuorU3MepeHys B 10
WCII0/Ib30BaHMEeM pPeKOMeHlyeMou Cax
SMTepaTypbI Te/IeKOMMYHUKALIMOHHBIX cucTemMax: M.:
lopsuas nuaMg-Tenekom, 2012 (3)
Wrtoro no pasgeny 3 10
Paspen 4. VismepeHue HanpspKeHUsi, MOIIHOCTH U TOKa.
VI3yueHte Npe/lyCMOTPEHHBIX MPOrpaMMOH N. B. JIrotukos, A. H. ®omuH, B. A. JleyceHko. .
JUJAKTUUYeCKUX eUHUL] paszena 4 ¢ . .
HCTIOMH30BAHMEM PEKOMEH/IYEMOi Mertposiorus u pagyonsMepenys: KpacHospck: 5
. CoY, 2016 (1-3)
JIATEPATYPhI;
Wroro no pasgeny 4 5
Pazpen 5. UccienoBanue (hopMbI CHTHAJIOB.
IToaroroBKa K KOHTPO/IbHOM paboTte Nel; C. . bopugeko, H. B. [lemenTres, b. H.
W3yuyeHne npesyCMOTpeHHBIX IPOrpaMMOM TuxoHOB. . MeTposorus u
JUAKTUUeCKUX eJUHUL] paszesna 4 ¢ JIeKTPOpaioU3MepeHys B 15
WCTOb30BaHMUEM peKOMeHyeMon Te/IleKOMMYHMKALIMOHHBIX cucTemMax: M.:
JIATepaTyphl; lopstuas uHMs-Tenekom, 2012 (4)
Wrtoro no pasgeny 5 15

Paszpes 6. I3mepeHue 4acToThbl, BpeMeHHbIX MHTePBajioB M (ha3oBoro ciBura.

W3yuyeHnne npesyCMOTpeHHBIX IPOrpaMMOM
JUIaKTUYeCKUX eJUHUL] pa3zena 6 ¢

C. U. bopugpko, H. B. lemenTres, b. H.
TuxoHOB. . MeTposiorusi u

o 3/1eKTPOpajuoU3MepeHusl B 10
MCTO/IL3OBAHMEN PEKOMEHAYEMOU Te/IeKOMMYHUKALIMOHHBIX cucTemMax: M.:
JIUTeparyphl; y 1 N
lopstuas munusi-Tenekom, 2012 (1)
11 25591



Wrtoro o pasgeny 6
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Pazmen 7. Ananu3 CIIEKTPOB CUT'HAJ/IOB.

N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOM
TUIAaKTHUeCKUX eUHUIL] pa3jena 7 ¢

C. U. bopugeko, H. B. [lemeHTres, b. H.
TuxoHOB. . MeTposorus u

WCII0/Ib30BaHKEeM pPeKOMeH1yeMom S/IEKTPOPA/MOMIMEDEHIA B 15
TepaTypL; Te/IeKOMMYHHKALIMOHHBIX cucTemMax: M.:
’ Topstuast muaus-Tenekom, 2012 (1-2)
Wrtoro mno pa3peny 7 15
Pa3pen 8. i3mepeHne XxapaKTepuCTHK C/IydailHbIX CHTHA/IOB.
Vi3yuenne npejyCMOTPEHHBIX IPOrpaMMOoi N. B. /Trotukos, A. H. ®omun, B. A. JleyceHko. .
AMAKTITICCKUX CIHHMI pa3,qenaf3 ¢ Mertponorus u paguonsmepenus: KpacHosipck: 10
WCII0/Ib30BaHKeM peKOMeHTyeMoi COY, 2016 (4)
JIUTEPATYPhI;
Wroro no pa3geny 8 10

Pa3gen 9. ABTomMaru3anusi 3MepeHu, 0CHOBBI CTaH/jaPTH3aLMH, PAaBUJIa IPOBeAeHNs

cepTH(UKAIUH.

N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOM
IUIAKTHUYeCKUX eJUHULL pa3zena 9 ¢

JI. T. MyxaHuH. . CXeMOTeXHMKAa U3MePUTENIbHBIX

WICTO/Ib30BaHNEM peKOMeHyeMon ycrpoticts: CaHkT-ITetepOypr: Jlanb, 2022 (1) 15
JIUTEepaTyphl;
Wrtoro no pasgeny 9 15
12 25591



IIpunoxenue 3
K paboueii mporpaMme JUCIHILTHHBI
AHAJIOTOBBIE UBMEPUTEJ/IbHBIE YCTPOUCTBA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
* KOHTpOJbHasi pabora;
e muddepeHMPOBAHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

KonTponbHas pabora

KoHTposnbHbie paboTel IPOBOAATCS B BHje TecTa U3 10 BoripocoB. TecT cunTaeTcst POHeHHBIM
YCHELIHO, eC/IY CTY[eHT NpaBUIbHO OTBeTU/I Ha 7 u3 10 npejokeHHbIX BONPOCOB. [lepeueHb BOpOCOB
npuBesieH B YMK quCLUIIIMHEIL.

JuddepennypoBanHblii 3aueT

VITOroBbIi KOHTPO/b 110 JUCLIMIVIMHE IIPOXOAUT B (hopMe 3aueTa. 3aueT [10/1y4atoT CTY/AeHTbI [IpY
YCJIOBUM TOJIHOTO BBITIOTIHEHUSI BCEX MePOIPUSTHM, Ipe/lyCMOTPeHHbIX rpahMKOM KOHTPOJIbHBIX
MeponpHsATHi (pa3zen 4 paboueii mporpaMmel).
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 | 7 |Paspen 1. Beegenne. n| 33| o0 | 8 10 [KomTPOMbHas
pabora
4 - Paspgesn 2. Teopernueckye 0CHOBBI 9 4 4 0 5 10 KonTposibHasg
MeTPOJIOTHH. pabora
4 7 Pa3zpgen 3. ismepurtenbHbIe 18 8 4 4 10 10 KoutposnbHast
reHepaTophbl. pabota
4 7 Pazpgen 4. VismepeHue HanpsbKeHUs, 13 8 4 4 5 10 KoutposnbHas
MOIIHOCTH H TOKa. pabora
4 7 Pazpen 5. UccinegoBanue ¢popmbl 2 - 3 4 15 10 KonTposibHas
CHUTHAJIOB. pabora
Pazpgen 6. VismepeHue 4acToThl, KOHTDONLHAS
4 7 |BpeMeHHBIX HHTepBaJIoOB U (a3oBoro | 15 5 5 0 10 10 a%OTa
c/ABUTra. P
4 7 Paspen 7. AHa/Iu3 ClIeKTPOB 21 6 3 3 15 10 KontposnbHas
CUTHAJIOB. pabora
Pazpgen 8. ismepenue KOHTDONBHAS
4 7 |XapaKTepMCTHK CIy4aWHBIX 16 6 4 2 10 10 P
pabota
CUTHAJIOB.
Pa3pen 9. ABromaTu3anus
4 - HU3MepeHHUi, 0CHOBBI 19 4 4 0 15 20 KoHnTponbHas
CTaHAApPTHU3aLUH, IPaBHIIa pabora
nposejeHus cepruduxkanum.
Bcero 3a 7 cemectp 144 | 51 | 34 17 93 100
Bcero no gucuuIinHe 144 | 51 | 34 17 93 100
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Kputepuu oneHuBaHus

IICK-4.4
Bonpocbl omkpbimozo muna:
Nel Kak onpepiensieTcs npriBefieHHasi OrPeIIHOCTb U3MepeHus?
Ne 2 UTo Takoe TomnpaBKa pe3y/bTaTa U3MepeHus ?
Ne 3 YKaKuTe aMIUIMTYHOe 3HaueHue HarpsbkeHus B ceTy nuTtanust~ 220 B, 50 I'y
Ne 4 UT0 Takoe KJj1acC TOUHOCTH aHaJI0rOBOro BOJILTMETpa?
Ne 5 YkakuTe Ha3HaueHHe CTPOOOCKOMUUeCKOTo ociuiorpada
Ne 6 Ha kxakom ypoBHe AUX oLjeHUBaeTCs [10/10Ca IIPOIly CKAaHUs YCUIUTeIs?
Ne 7 Kakoti reHepaTop MCTIOIb3yeTCs B aHA/TM3aTOPe YaCTOTHBIX XapaKTepUCTHK?
Ne 8 BaskHetiiasi xapakTepHCTHKa CIIeKTpOoaHaIn3aTropa
Ne 9 B yem copepxxutcs nHGOpMaLusi 0 pa3HOCTH (a3 B UMIYJILCHOM (pa3omeTpe?
Ne 10 Uro oripesiensieT HeJTMHetHbIe UCKaXKeHUs YCUUTe el ?
Bonpocbl 3akpbimoz2o muna:
Ne 1 YkakuTe pabouuii AUara3oH reHepaTopa HU3KOM YaCTOThI
0-20Tg
20 I'y — 200 kI
1 kI'y — 100 MI'y
1 MI'y — 200 MI'y
Ne 2 Kakoti 13 mapameTpoB reHepatopa He OIpe/iesisieTcsl 3a/jatolliM TeHepaTopoM?
Jrana3oH yactoT
TOYHOCTB YCTaHOBKH 4aCTOThI
CTabWILHOCTh YaCTOThI
TOUHOCTB YCTaHOBKY BBIXOZHOIO HalpsDKeHUs!
Ne 3 Kakum rnapameTpoM KolrM4eCTBEHHO OTpeZiesisieTcsi CTabuIbHOCTE YaCTOTEI reHepaTopa?
Kosdduimentom rapmonuu
KosdduiimeHToM 0THOCHUTETBHON HECTaOUIBHOCTH
AMIIATYIHO-YaCTOTHON XapaKTepUCTHKOMH
®a30-yaCTOTHOW XapaKTepUCTUKOMN
Ne 4 C Kako# 11e/1b10 B ocLsutorpadax UCToMb3yeTCsl «3aKPhIThINA BXOZ» ?
W ckiirounTh NMOCTOSIHHYIO COCTABJISIOLIYIO BXOJHOTO CUTHAA
T06aBUTH MOCTOSTHHYIO COCTABJISIIOIIYIO BO BXOJHOM CUTHA
CoeuHUTh BXO/], C 0DILIUM TIPOBO/IOM
ITpoBecTH KaMMOPOBKY ocLpyuiorpada
Ne 5 C kaKkoi 1jesibio B ocuysiorpadax UCrosib3yeTcs Kandparop?
Ocnabnervie YpoOBHS BXOJHOTO CUT'HajA
YBe/iueHue ypOBHsI CUrHa/Ia CUHXPOHU3ALUU
KoppeKkTrpoBKY MaciiTabHbIX KO3(QUIMEHTOB 110 TOPU30HTAN U
BepTUKaIU
Mogynsiuyst SpKOCTH W300paXkeHHsT Ha SKpaHe
Ne 6 Kak onpenensiercst abcosirOTHast TIOTPEIITHOCTL U3MEPEeHUs?

Pa3nuiia Mexxay pe3y/ibTaTOM U3MepeHHsl U UCTUHHBIM (/1efiCTBUTEeIbHBIM)
3HaueHueM

HOFPEU_IHOCTI) HU3MepeHusd, BbIpa>KEHHAA B TIPOLEHTAX
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Pa3HI/IL[a MeXJy UCTUHHBIM U /:[EI‘;ICTBI/ITQHI)HLIM 3HaUeHUAMHU
Pa3HI/IL[a MeXay OTHOCHUTE/IbHOM U HpHBeAEHHOﬁ TMOrpeHoCTAMU

Ne 7 Kak onpepensieTcd nprBeieHHas MOTPEIIHOCTE U3MEpPEeHHUs?

OTHoIIeHHe abCOMIOTHOM MOTPEITHOCTH K [IeMCTBUTEILHOMY 3HAUEHHUIO

OrHoreHre abCOMOTHOMN MOTPELTHOCTH K YCIOBHO TIPHHSITOMY 3Hau€HHIO,
MOCTOSIHHOMY Ha BCeM /Jiara3oHe U3MepeHHi WU ero 4acTh

PasHulia Mex/ly pe3y/ibTaToM U3MepeHUs U UICTUHHBIM ([|efiCTBUTEeTbHBIM)
3HauUeHHeM

Pa3H1/1ua MeXxay OTHOCUTE/IbHOI U HpHBeAEHHOﬁ TOrpeHoCTAMU

Ne 8 UTo Takoe nomnpasKa pe3yJsbTaTa U3MepeHns ?

3HaueHue Be/IMUKMHBI, BBOOMMOE B HEHCHpaBHEHHbIﬁ pe3y/ibTaT U3MEPEHUA
C [1eJIbFO UCK/TFOUeHMSA COCTaB/IAIOIIMUX CHCTeMaTHhue CKoi MOrpenHoCTu

3HaueHHe Be/IMYMHbBI, BBOAUMOE B HEUCIIPaB/IeHHbIM pPe3y/bTaT U3MepeHUst
C Lle/IbI0 UCKJTFOUEHMSI COCTAB/ISIOIUX CJTyYalHOM MOTpeLHOCTH

3HaueHue Be/IMYMHb], BBOJUMOE B HEUCIIPaB/IeHHbIM pe3y/bTaT U3MepeHUs
C L[eJIbI0 UCKJTFOYeHHsI TPYOBIX IIPOMaxoB

3HaueHue BeJ/IMUMHbI, BBOAHUMOE B HEHCHpaBHEHHbIﬁ pe3y/ibTaT U3MEePEHUA
C [JeJIbFO YCTaHOBKH IMOITPAaBOYHOI'0 MHOXUTEJIA

Ne 9 Ha kakom ypoBHe AUX oLjeHHMBaeTCs 110/10Ca NMPONYyCKaHUsl yCUIUTENS?

0.1
0.305
0.55
0.707

Ne 10 Yro o3HauaeT ob603HaueHue A6 MBT?

YpoBeHb MOILIHOCTH B MBT
YpoBeHb MOIITHOCTH B BT

MOoOIIHOCTb, BbIpa’keHHast B OTHOCUTE/BHOM JiorapudMuUeCcKol efuHULIe
MolHoCTHU B Ab ripu ortopHOoM ypoBHe 1 MBT

MouHoCTb, BEIp@KeHHast B OTHOCUTEIbHOM JIOrapuMUUYeCcKor eJuHULIe
MOILIHOCTH B BT nipu onopHoMm yposHe 1 MBT
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