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PaGouass mporpamMma AUCHMIUIMHBI «JlMarHOCTHKAa M DKCIIEPUMEHTAJIbHBIE HCCIle-
JOBaHUSI B SJEKTPOTEXHHUKE)» COCTaBJIEHA B COOTBETCTBHHM C YYEOHBIM ILIAHOM IIO
HampaBieHuro noAroToBku 13.04.02 «DOnexkTposHepreTuka U DJIEKTPOTEXHHUKAY,
HANpPaBJIEHHOCTE (MIPOoduIIL) «DIeKTpuuecKre cranmum» aid 2023 roga npuéMa mno o4-
HOM U 3a04HON popmamM 0OyUeHusI.

CocraBuTtenb:
JOLEHT Kadeapbl
«DJIeKTpUYECKHe CTAHIINI, K.T.H. I"apmam B.C.
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(noanuce) (©.1.0))



1 OBBEKT, HEJIb U 3ATAYHN OCBOEHUSA INCHUIIJINHBI

JlucuuiuiiHa paccMaTpUBaET BOMPOCHI TMATHOCTUKU U AKCIIEPUMEHTAIbHBIX HC-
CJIeIOBaHUM AIEKTPOTEXHUYECKOTO 000PYI0BAHUSI DJIEKTPUUECKUX CTAHIIHUM.

Heab TMCHUIUIMHBI: TTONYYCHUE CTYJCHTOM TMPEACTABICHHS O MEPEIOBBIX TEX-
HOJIOTHSIX B BOMPOCE M3MEPEHUS MapaMeTpoB (PU3NUYECKUX BEIUYUH PA3IUIHOTO 00O0-
PYJOBaHHS, METOJOB TUATHOCTUKH TI0 TTOJYUYECHHBIM JaHHBIM U JATbHEHIIEro ympaie-
HUS PU3NIECKUM OOBEKTOM.

B pe3ynbpTaTe OCBOCHHSI TUCIUTUIMHBI CTYICHT JTOJKEH:

3Hamb.

- TIepeZIoBoe 000PyA0BaHUE MPOBEACHHUS YKCIIEPHUMEHTOB Ha (PU3NIECKUX O0BEK-
TaX; OCHOBHBIE METO/IbI TUArHOCTUKH IIIEKTPOTEXHIUUECKOTO 000PYI0BaHUSI.

ymems:

- BJIaJIETh TMEPEOBBIM 000PYyIOBAaHHEM MPOBEICHUS IKCIICPUMEHTOB Ha (U3HUe-
CKUX OOBEKTax; pa3paboTaTh aBTOMATH3WPOBAHHYIO CHCTeMY cOopa, o0paboTkKu u
yIPaBJICHUS KOHKPETHBIM AJICKTPOTEXHUIECKUM 000PYyTOBAHUEM.

enadems:

- HaBBIKAaMU TMPAKTHUYECKOTO MPUMEHEHUS CO3/IaHUs W aHallu3a MOJEINeH, TT03BO-
JISIOIIMX IPOTHO3UPOBATH CBOMCTBA M IMOBEICHUE OOBEKTOB JUArHOCTHKH;

- HaBBIKAMH MPOBEJICHUS TUATHOCTHYECKOTO KOHTPOJISI COCTOSTHUS TEXHOJIOTHY e-
CKOr0o 000pYAOBaHUs JIEKTPOIHEPTETUUECKON U 3IEKTPOTEXHUUYECKOM MPOMBIIIIEHHO-
CTH.

[Iponiecc n3ydeHMs AMCUMILIMHBI HampaBlieH Ha (OPMUPOBAHUE CIEAYIOLIUX
xomnereHui: 11K 1, T1K4, ITK9.

2 MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJBHON
ITPOT'PAMME

JluciuIuinHa OTHOCUTCS K 4YacTd, GopMUpyeMol ydacTHUKaMH 00pa3oBaTelb-
HBIX OTHOIIEHUH, broka 1 «/lucuurmimael (MOIyNn)» y4eOHOTO MiIaHa.

bazupyeTcs Ha 3HAHUSAX U YMEHUAX, KOTOPbIE CTYAEHT IPUOOpEN IpU OCBOCHUU
MPEANIECTBYIONUX NUCIMIUINH, COOTBETCTBYIOIIUX IUTAHY MOATOTOBKM OakaaaBpOB IO
HarnpasyieHnto 13.03.02 «DneKTposHepreTuka u 3NeKTPOTEXHUKAY.

3HaHUSA U YMEHUS, IPUOOPETEHHBIE PU OCBOCHUM TAHHOW JUCLUMILIUHBI, Peasu-
3YIOTCS CTYJIEHTOM TIPH BBHITIOJHEHUU HAYYHO-HCCIEIOBATEIBCKON pabOThl M MPOXOK-
JICHUU TOCYJIapCTBEHHOW UTOTOBOM aTTECTAIIUU.



3 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1 Pacnpepnesienne y4e0OHbIX YacOB MO TeMaM JMCHUILUIMHBI U BHAAM 3aHf-

THH
KomnyecTBo 4yacos
Ne
e HaumenoBanue tem (ounasi/3aounas hopma)
MEL (conmepkaTebHBIX MOJTYJICH) Beero B Tom uncne
Jlexkumu | Ilpakt. | JlaGop. CPC
1 | bazossiii kypc LabVIEW 21/20 8/2 4/2 9/16
2 [Ipeo6pazoBanue Oypee. 21/20 8/2 4/2 9/16
3 - -
Amnanoro-uiudpoBoe npeodpazo 21/22 8/0 4/ 9/20
BaHWE CUTHAJIA.
4 | YerpoiicTBo cOopa TaHHBIX
25/22 10/0 5/2 10/20
USB-6008.
KonrakTHast paboTa (JOMOJHUTEIbHAS) 2/6 2/6
Kypcosas pabota (ipoekT)
Htoro o BUIaM 3aHATHI 90/90 34/4 17/8 37/72
Kontposnb 36/36
UTOro 126/126

dopMupoBaHNe KOMIIETEHIIUII B pe3yJibTaTe OCBOEHUS TeM JMCUMILINHBI

TeMbl JUCLMILINHBL,
Komnerennuu
HalleJIEHHBIE HA BEIPAOOTKY KOMIIETEHIINN
TIK-1 Tewmsr 1-4
T1IK-4 Tewmsr 1-4
TIK-9 Temsr 1, 4
3.2 Jlekuuu

Tema 1. OcuoBsr LabVIEW.
Conepxanne Tembl 1. ba3ossiii kype LabVIEW (umrancs B 5 cemectpe).
Jlutepatypa k Teme 1: [1,2,3,4].

Tema 2. MeTobl 00paOOTKH CUTHAJIOB.

Conepxanue TeMbl 2. Jluckperuzanus. Ksanropanue.Meroasl 00padoTku
CUTHAJIOB BO BpeMeHHOM (time domain) u B gacToTHOH (frequency domain)
obnactu.

Jlutepatypa k Teme 2: [1,2,3,4].

Tema 3. MonenupoBaH#e MEPUOTUIECKIX CUTHAIOB.




Conepxanne TeMbl 3. DYHKIIMU reHEPALUN JUTsl TOTyYeHHUs JeTePMEHUPOBAH-
HBIX M CITy4alHBIX CUTHAJIOB C 33JJaHHBIMU ITapaMeTPaMHu.
Jlutrepatypa k Teme 3. [1,2,3,4].

Tema 4. Pa3pabotka VI onpenenenus RMS (Root Mean Square).

Conepsxanue TeMbl 4. OnpezesnieHne 1eHCTBYIOIIEr0 3HaUY€HUsl CUTHAJIOB
pa3nu4HON (POPMBI U YACTOTHI.

Jlutrepatypa k Teme 4. [1,2,3,4].

Tema 5. UnTerpanbHoe npeodpazoBanre Oypbe.
Conepxanue TeMbl 5. [Ipsimoe u o6parHoe npeodpazoBanue Oypebe.
Jlurepatypa k Teme 5: [1,2,3,4].

Tema 6. JIuckpetHoe npeodpazoBanue Oyphe.
Conepxaunne teMsl 6. DFT u FFT.
Jlurepatypa k Teme 6: [1,2,3,4].

Tema 7. [IpuMeHeHHEe CTaHAAPTHBIX MPOLIEAYP PA3IOKEHUS CUTHAIA B PSIJT
Oypse.
Conepxanne Temsl 7. [Ipoueaypsr LabVIEW, MCad, C++.
Jlutepatypa k Teme 7: [1,2,3,4].

Tema 8. Ananoro-mugppoBoe nmpeodpa3zoBaHUE CUTHAJIA.

Conepxanue Tembl 8. AIIIL. ITAII Pa3spemenue, pa3psaHocts, TounocTb AL
YacToTa AUCKpETU3ALIUH.

Jlutepatypa k Teme 8: [1,2,3,4].

Tema 9. 3azemnenue.

Conepxanne Tembr 9. [Tonstust: 3a3emucnue (Earth ground), omopras 3emis
(Reference ground), 3a3emicHre 001IEro IPOBOIA.

Jlurepatypa k Teme 9: [1,2,3,4].

Tema 10. Cxembl U3MEPEHHI aHAIOTOBOTO CUTHAIA.

Conepxanne Tembl 10. Iuddepennnanpuas (Dif),c oOmmm 3a3eMiaeHHBIM
nposojgoMm (RSE).

Jlutreparypa k Teme 10: [1,2,3,4].

Tema 11. 'anpBaHMuecKas pa3Bsi3Ka.
Conepxanue tembl 11. Monyns WAD-A-MAX.
Jlutepatypa k Teme 11: [1,2,3,4].

Tema 12. YcrpoiictBo cOopa nanubix USB-6008.
Conepxanne TeMbl 12. OCHOBHBIC TTapaMeTPhI, MPUHIUITHATBHAS CXeMa.
Jlurepartypa k Teme 12: [1,2,3,4].




Tema 13. M3mepenue ananorosoro curnaia 0.4 kB
Conepxanue TeMsbl 13. M3mepenue, 3anuck B Qaiin, yteHue u3 ¢aiina.
Jlurepatypa k Teme 13: [1,2,3,4].

Tema 14. Beicuive rapMOHUKH.
Conepxanne Tembl 14. [TpyunHbBl BOBHUKHOBEHUS. BivisiHIEe Ha BHEIITHIOIO CETh.
Jlurepatypa k Teme 14: [1,2,3,4].

Tema 15. HopMmbl kauecTBa 3J1€KTPOIHEPTUU.
Conepsxanue TeMbl 15. TOCT 13109-97.
Jlurepartypa k Teme 15: [1,2,3,4].

Tema 16. AHayiu3 coepkaHusl BbICIIUX TAPMOHHUK.
Conepxanue Tembl 16. CpaBaenue ¢ nokazatessimu ['OCT.
Jlurepartypa k Teme 16: [1,2,3,4].

Tema 17. Ilepenaua 1aHHBIX B CETH.
Conepyxanue TeMbl 17. TIpoToKoJIBI TIEpe1aun JaHHBIX.
Jluteparypa k Teme 17: [1,2,3,4].

3.3 [IpakTHYecKue 3aHATHS
[IpakTrYeckue 3aHATHS MO0 TUCIUTUINHE y4eOHBIM TUTAHOM HE MPETYCMOTPEHBI.

3.4 JlabopaTopHbIe padoTHI

No O06bewm, vac. | Jlurepa-
Tema paboThl
/i O0YH/32049H Typa
1 MoaenupoBaHre NEPUOIUIECKUX CUTHAIIOB. 212 [5]
5 [IprMeHeHne CTaHAapPTHBIX MPOLIEAYP PA3T0KEHUS 2/ [5]
Dypbe
3 Paspabotka VI onpeaenenuss RMS (Root Mean 2/ (5]
Square).
4 | YerporictBo coopa manaeix USB-6008. 212 [5]
5 N3mepenune ananorosoro curnaia 0.4 kB 3/0 [5]
6 Bricuine rapMOHUKHW. 2/0 [5]
7 | HopMBI KauecTBa DJIEKTPOSHEPT UH. 210 [5]
8 AHanu3 coJiepKaHus BbICIIIUX TAPMOHHUK. 2/0 [5]
HUTOI'O 17/8

3.5 CamocrosiTesibHasA padoTa CTyAeHTA




Ne Bupl camocToATenbHOM PaboThI CTYACHTA Obnem, Hac.
n/n OYH/3209H

1 N3y4eHue IeKIUOHHOTO MaTepuaia 20/30

2 ITogroroBka K NpakTUYECKUM 3aHATUAM

3 | HoaroroBka k 1a00paTOpHBIM paboTam 17/24

4 BrinosiHeHue KypcoBOIo MpOEKTa -

5 BrinosineHne KypcoBoil paboThbl —

6 BrinonHenne MHANBUAYAIBHOTO 3a1aHUS 0/18

UTOoro 37/72

3.6 Kypcogoii npoekT (padoTa), HHAUBHIAYAJIbHOE 3aJaHNE
KypcoBoit mpoekt (pabota) 1o JUCHUIIIMHE YISOHBIM IIJIaHOM HE TIPEAYCMOTPEH.

JInst CTyIeHTOB 3a04HOM (POpPMBI O0YYCHHS MPEITyCMOTPEHO BBHIMOJHEHHE KOH-
TPOJILHOU Pa0OTHI 10 (hOpME HHAUBHIYATHHOTO 3aJaAHUSI.

TemaTrka MHIUBUAYAJIBHOTO 3aJlaHUS CBsI3aHA C MPUMCHCHHEM CTaHIApTHBIX
nporieayp npeodpasoanus Oypbe s aHaIKM3a COJACPIKAHUS BBICIIMX TAPMOHHK B W3-
MepsieMoM curHae [6,7].

Llenp — 3akpervieHHe TEOPETHYECKOr0 MaTepHaia AMCUHUILIMHBI U IOJy4CHHUE
MPaKTHYECKUX HABBIKOB PEIICHHUS 3a/la4 B OOJACTH AJIEKTPOMArHUTHOH COBMECTHMO-
CTH.

B pesynbrare BeInoSHEHHS pabOTHI 00YyUYaOIIHICS JTOJDKEH:

— 3HaTh METOJMKHU pacyeTa, COOTBETCTBYIOIIHUE JIEUCTBYIOIIUM CTaHIapTaM 00-
JIACTH AJIEKTPOMArHUTHONW COBMECTUMOCTH;

— YMETh MOJIb30BATHCS HOPMATUBHOMN M CIIPABOYHOM JIUTEPATYPOMH;

— BIIaJICTh HABBIKAMHU OMPEJCIICHHUS] YHCIOBBIX XapaKTEPUCTHUK CIIYYaWHBIX IO-
MeX JICKTPOMArHUTHON COBMECTUMOCTH.

NunuBuayanbHOE 3ananue ogopmiisseTcs Ha nuctax ¢popmara A4. Pexomenmye-
MBIl 00BEM TMOSICHUTEIBLHOMN 3alMCKU 10 MHAUBHAYalbHOMY 3ananuio 10-20 cTpanu
dopmara A4.

4 ®OHJI OHEHOYHbBIX CPEJICTB

4.1 Kputepun u mKaJdbl [J1 MHTErPUPOBAHHOW OLEHKH YPOBHA
copMUPOBAHHOCTH KOMIIETEHIM I

Cocmasnarowas komnemeHyuu — NOJTHOMA 3HAHUL
- HYJICBOM YpOBEHb: HEBEPHBIC, HE APTYMEHTHUPOBAHHBIE, C MHOKECTBOM T'PYOBIX
OImMOOK OTBETHI HA BONPOCKHI. Y POBEHb 3HAHUI HIKE MUHUMAIIbHBIX TPEOOBaHUN;



- MUHMMAaJIbHBIM YPOBEHB: JAHbl HE NIOJIHBIC, HETOYHBIE U HEAPI'yMEHTUPOBAHHBIC
OTBETHI Ha BOMpPOCHL. [lomynieHo MHOro TpyObIX OIIMOOK. YPOBEHb 3HAHUW HUXKE MU-
HUMAaJIbHBIX TPEOOBaHUI;

- IOPOrOBBI YPOBEHbL: JaHbl HEJOCTATOYHO IIOJHBIE, TOYHBIE U apryMEHTUPO-
BAHHBIE OTBETHI HA BOIIPOCHL. [1710X0 3HaeT TEPMUHBI, ONPEACICHUS U ITOHATUSA; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOIIEHMS, MPUHLHUIBL. J[oMyleHo MHOro HerpyObIX OIIH-
0OK;

- CPEIHUN YPOBEHbB: aHbl JTOCTATOYHO IIOJIHBIE, TOUHBIE U apI'yMEHTUPOBAHHbIC
OTBETHI HA BOIIPOCHL. B 11€710M 3HAaeT TEpMUHBI, ONPEIEIICHUS U IIOHITUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILICHHUSI, MPUHUUIIBI. J[OMyIIEHO HECKOJIBKO HETPYObIX OMHOOK;

- IPOABHUHYTHIM YPOBEHb: JaHbI IIOJHbBIC, TOYHBIE U API'YMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHI. 3HAET TEPMHHBI, ONPEACICHUS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHHUS, MPUHIUIIBI. J[OMyIIIEeHO HECKOJIBKO HETPYObIX OIIHMOOK;

- BBICOKMU yPOBEHb: JIaHbl IIOJHBIE, TOYHBIE U apryMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHL. 3HAET TEPMUHBI, ONPEAEICHUS U MOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHUS, IPUHLHUIBL. JOMYIIEHO HECKOIBKO HETOYHOCTEN.

Cocmasnarowas KomMnemenyuu — ymeHus

- HYJICBOM ypOBEHb: MOJIHOE OTCYTCTBHE NMOHHUMAHHUS CYTH METOJMKU PEIICHUS
3a/1a4d, IOMYIIEHO MHOXKECTBO TPyOeHIIMX OMMOOK / 3a7jaHus HE BBITIOJHEHBI BOOOIIIE;

- MUHUMAaJIbHBIN YPOBEHb: clla00e TTOHMMAaHUE CYTH METOJMKU PEIICHUS 3aJ1auu,
JomyIIeHbl TpyObie omuOku. Pemenust He o6ocHoBaHbl. He ymeeT ncmosib30BaTh HOP-
MAaTHBHO-TEXHUUYECKYIO JTUTEPATYPY;

- TIOPOTOBBIN YPOBEHb: JOCTATOYHOE MTOHUMAHHUE CYTH METOJUKH PEIISHUs 3a/a-
9H, JOMYyIIeHbl omuOKU. Penenus He Bcerjga 000CHOBaHBI. Y MEET MCIOJIB30BaTh HOP-
MaTHBHO-TeXHHUYECKYIO JuTepaTypy. Cinabo opHEeHTHpYETCS B CHEIMaTIbHOW Hay4dyHOU
JUTEpaType;

- CpeHUN YpOBEHB: B IICJIOM ITOHUMAET CYTh METOJAUKH PEIICHUS 3aJa9H, JOMY-
ImeHbl omuOKu. Pemenns He Bcerma 000OCHOBAaHBI. YMEET MCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO M CIEIUAJIbHYIO HAYYHYIO JINTEPATYPY;

- MIPOJIBUHYTHI YPOBEHb: B IIEJIOM MOHUMAET CYTh METOJIMUKH pPEIICHUS 3aJIauu,
JomyiieHbl HeTouHoCcTH. CriocoO0eH 000CHOBATh pelieHus. Y MEET HCIOIb30BaTh HOP-
MAaTHBHO-TEXHHUYECKYIO U CIICIUATBHYIO HAYUHYIO TUTEPATyPY;

- BBICOKHU YPOBEHB: IOHUMAET CyTh METOAWKH pemreHus 3amaaun. CrocoOeH
000CHOBATh pEIICHHs. YMEET HCIIOJIb30BaTh HOPMATHBHO-TEXHUYCCKYIO M CICIIHAIb-
HYIO HAay4YHYIO JIUNTEPaTypy, Nepea0oBOI MPOU3BOACTBEHHBIN OIBIT.

Cocmasnarowas kKomnemeHyuu — 81a0eHUe HA8bIKAMU

- HYJIEBOM YPOBEHb: HE JEMOHCTPUPYET BJIaJICHUE HABBIKAMU BBITIOJHEHUS TPO-
(dbeccroHaNBbHBIX 3a/1a4. He MOXeT BBITTOTHUTD 3aTaHUS;

- MUHUMAJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BJIAJCHUE HABBIKAMH BBITIOJTHEHUS
po¢eCCHOHANIBHBIX 3aJ1ad. VICIBITBIBACT CYIMIECTBEHHBIC TPYIHOCTH MPH BBITOTHECHUH
OT/CIILHBIX 3aJIaHUM;

- TIOPOTOBBIN YPOBCHB: BIIQJICCT HABBIKAMH BBIITOJHEHUS MPO(ECCHOHAIBHBIX 3a-
Jlad Ha IOPOrOBOM YpOBHE. 3aJaHUS BHITTOJIHIET MEJJICHHO U HEKAYECTBEHHO;



- CpeJHUI YpOBEHb: BJa/I€ET HABBIKAMU BBITIOJIHEHHS IPO(ECCHOHANIBHBIX 3aa4.
3a/1aHud BBINIOJIHSET HA CPEHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- IPOJBUHYTHIA YpOBEHB: BIAJACET YBEPECHHBIMM HABBIKAMM BBIIIOJIHEHUS IIPO-
(peccuoHaNIbHBIX 3aJ1a4y. BBICTPO M KaUE€CTBEHHO BBIMOIHSIET 3aJaHMsI, UHOTJA JOMyCKas
HE3HAYUTENbHBIE IOTPENTHOCTH;

- BBICOKUU YpOBEHb: BJIAJIEET YBEPEHHBIMU HAaBBIKAMH BBINOJIHEHUS Mpodeccuo-
HaJbHBIX 33/1a4. BBICTPO U KaueCTBEHHO BBIMOJIHAET 3aJaHMs, IPU HEOOXOAUMOCTH -
MOHCTPUPYSI TBOPUECKUN MMOAXO/I.

Obobwennas oyenka cghopmuposanHocmu KoMnemeHyull

- HYJICBOM ypOBEHbL: Ha HYJIEBOM ypOBHE CHOPMHUPOBAHBI: BCE COCTABJISIIONINE;
OJIHA WJIM JIBE U3 TPEX, OCTaJbHbIE — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIBHBIM YpOBEHBb: Ha MUHHUMAJIHLHOM YpOBHE C(HOPMHUpPOBAHBI: BCE CO-
CTaBJISIOININE; OJHA WU JABE U3 TPEX, OCTAIbHBIC — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHB: Ha TTIOPOTOBOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABIISIO-
IMe; OJIHa WIH JIBE U3 TPEX, OCTANIbHBIE — Ha 00Jiee BELICOKOM YPOBHE;

- CpeaHUN YpOBEHb: Ha CpPeJHEM ypOBHE C(POPMHPOBAHBI: BCE COCTABIISIOIINUE;
OJIHAa WJIM JIBE U3 TPEX, OCTaJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- IPOJIBUHYTHIA YPOBEHB: Ha MPOJBUHYTOM YPOBHE C(POPMHUPOBAHBI: BCE COCTaB-
JIAIOLINE; OJTHA WJIA IBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHU YpPOBEHb: Ha BBICOKOM ypOBHE C(HOPMHUpPOBAHBI BCE COCTABIISIOIIUE
KOMIICTCHIIUM.

4.2 Bonpochbl K 3K3aMeHy ¥ IPpUMep 3K3aMEHAIIMOHHOI0 OMJIeTa

Bomnpocsl k 3k3aMeHy:

. Auckpernsanus. KBantoBaHue.

. OYHKIIUYU TeHepaIuu ISl IOMyYeHUs IeTEPMEHUPOBAHHBIX U CITYYaliHBIX CUTHAJIOB
C 3aJJaHHBIMH ITapaMeTpamMu.

. Onpenenenns RMS (Root Mean Square) mo JUCKPETHBIM 3HAUCHHUSM.

. [IpsiMmoe u o6paTHOE HHTETpaATILHOE TTpeobpazoBanre Dyphne.

. duckpetHoe npeodpazoBanne Oypre.

. CrarmaptHeie poieAypsl pasnoxenns Oypre B LabVIEW, MCad, C++.

. Pazpemienue, paspsanocts, TouHocTh ALIL. YacTora nuckperusannu.

. 3azemutenne (Earth ground), omopras 3emuts (Reference ground), 3azemienne
o011ero mpoBoa.

. Muddepentmanpras (Dif) cxema u3mMepeHns aHAIOTOBOTO CHTHAIA.

10. Cxema u3MepeHHs aHAJIOTOBOT'O CUTHAJA ¢ O0IIMM 3a3eMiIeHHBIM rpoBojioM (RSE).

11. I'anbBanuyeckas pazpsizka. Moayns WAD-A-MAX.

12. YerpoiictBo c6opa nanuasix USB-6008.

13. Msmepenue u 3anuck B (aiin ¢ momomsro USB-6008.

14. Beiciiue rapmonuku. [IpuunHbl BOSHUKHOBEHUS. BirsiHve Ha BHEUTHIOO CETh.

15. HopMbl KauecTBa 31€KTPOIHEPTUH.
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IIpumep 3K3aMeHAIMOHHOIO OMjIeTAa:

BUWJIET Nel

I'OYBIIO «/loHenkuii HAMOHAJIBLHBIH TEXHUYECKHH YHUBEPCUTET»

YpoBeHb BbIcIIEro NpodeccuoHaabLHOTo 00pa-
30BAHUS: mazucmpamypa

Hamnpapienne noaroToBku (CHeuaIbHOCTBD): 13.04.02.

[Ipoduis (MarucTepckas mporpamma, crerua-

dnexmpuyeckue cmayuu
J3aIus): P Y

Cemectp: Ry

VyeOnast 1ucCIu-
IUIMHA:

ﬂuaeHocmuKa U IKCnepumermailbHvle UCCIe00B8AHUSA 8 DIeK-
mposHepecenuke

BWIET Nel

1. JluckpetHoe mpeoOpazoBanue Dypne.

2. Onpenenuth k03P puueHTs yphe 3aJaHHOTO CUTHAIA C UCTIOIB30BaHUEM
cranaapTHo# npoueaypst MCad.

3. YcrpotictBo cbopa nanueix USB-6008.

4. Onpenenutsh napamerpsl USB-6008 miis n3aMepenus 3a1aHHOTO CUTHAIA.

YTBepk/I€HO Ha 3acelaHuM Ka- DJeKTpUYEeCKUE CTaHIIUU
benps

(HammMeHoBaHHUE Kadephl MOTHOCTHIO)
[IpoTokon Ne OT

Tkauenko C.H.
3aB. kadempoii

(moamuchk) (®.1.0.)
DK3aMeHaTop ["apmam B.C.
(moamnuchk) (®.1.0.)

4.3 Kputepuu oneHUBaHUS

Texyuuit KOHTPOJIb 3HAHUHN CTYJIEHTa OYHOU (hOPMBI 00OYyUEHHS OCYIIECTBISAETCS
Mo pe3ysbTaTaM JabopaTOpHBIX padoT; CTyAeHTa 3a09HON (HOpMBI 0OyUEeHHUS — TIO pe-
3yJbTaTaM BBIMOJHEHUSI KOHTPOJIBHOU paOOTHI.



Brinonnenue nabopatopHbIX pabOT C 3alUTON OTYETA, BHIMOJIHEHUE UHAUBUIY-
aJIbHOTO 3a7aHus (KOHTPOJLHOW paboThl C MOTYyYEHUEM OTMETKH MPENoaBaTelis O BhI-
MOJIHEHUU ), PETYCMOTPEHHBIX paboueil mporpaMMoil JUCHUIUIMHEIL, SIBJSETCS HEO0XO-
JTUMBIM YCJIIOBHEM JIOMYCKa CTYACHTa K K3aMEHY.

IIpoMexyTouHasi aTTecTAllUsl 1O pPe3yJibTaTaM OCBOCHUS IUCIUIUIMHBI B Ce-
MeCTpe MPOBOJIUTCA B (POpME CEMECTPOBOI0 HK3aMeHa. DK3aMeH MPOBOAUTCS MUCHMEH-
HO 1Mo OmieTaMm. B Kaxx1oM OWIeTe COAEPkKUTCS ABa TEOPETHUECKUX BOmpoca (3aaaHust
Nel u No2) u nBe 3amauu (3amanus Ne3 u Ne4 cOOTBETCTBEHHO). 3alaHUSIM MIPUCBaNBa-
10TCs caeayomue BecoBbie kKoddduuuentst: 0,2; 0,2, 0,2 u 0,4. Cymma BECOBBIX KO-
3¢ PuIMeHTOB paBHA €IUHUIIE.

OTtBeT Ha Kax0€ 3aanue oneHuBaercs mo 100-0anpHOM HIKane.

JI71s1 KaK10ro TeopeTuuecKkoro Borpoca oreHka «100» ctaButcs B ciiydae MoJIHO-
r0 CUCTEMHOTO PacKpbITUs BOIpoca 0e3 KaKuX-I1u00 HETOUHOCTe!. banisl cHUMaroTes,
€CJIM B OTBETE YMYUIEHbl KaKue-InO0 BTOpOCTeNeHHbIe MOMEHTHI (10 10 6anioB), no-
MYIIEHbl HECYIIECTBEHHbIE HETOUYHOCTH (110 10 6ayyioB), JOMYIIEHBI CYIIIECTBEHHBIC He-
TOYHOCTH TPU MPABUILHOM OTBETE€ B IejoM (10 25 0ayioB), MpU HEIOCTATOYHOM
IpeJCTaBICHUN MaTepraoB (0ajIbl CHUMAKOTCS KakK MPOIEHT HEJIOCTAIOIIET0 MaTepH-
aja ¢ y4eToM €ro 3Ha4MMOCTH). B ciiyuae HeBepHOTo OTBETa Ha TEOPETUUECKUM BOTIPOC
00ydJaromuiics TOJIy4aeT 3a HEro HOJIb OaJlIoB.

Jlns 3agaun onenka «100» cTaBUTCS B cilydae IPeACTaBICHUS TOJHOTO PEIISHUS
C TIPaBUJIBHBIM XOJOM M TOYHBIM OTBETOM, MPU BEPHOM YyKa3aHUU €IUHUIl U3MEPECHUS
BCceX (DM3MYECKUX BEIMYMH, HATHMYHH TOSICHAIOIIMX KOMMEHTApUEB K PacyeTy M BhbI-
MIOJITHCHHOM TIOJTHOM aHajiu3e pe3ysbTaToB (eciu TpedyeTcs B 3amaye). bamnsl cHuMa-
I0TCSI, €CJIM B PEIICHUU €CTh HECYIIECTBEHHbIE HETOYHOCTH, HE TTOBJIMSIBIIINE HA PE3YJib-
TaT (10 15 OanaoB), HEBEPHO YKa3aHbl WM HE YKa3aHbl €UHUIIBI U3MEpeHUs pusnue-
CKHMX BeIMuMH (1o 15 6aioB), JOMyIIEHBI OTAEIbHBIE HETOYHOCTH B X0JI€ PEIICHHS, HE
MCKA3WBIIIME XOJI pelIeHus B 11eJIoM (110 25 6aJioB), HETOYHOCTh YUCIIECHHBIX Pe3yibTa-
TOB (710 15 GamaoB), ommOKK B aHaIM3e pe3ynbTaToB (110 20 6amnoB). [lpu oTcyTcTBUM
BBITIOJIHCHUS 3a]aHUST 00YUaIOIIHIICS MOTydaeT HOJIb OalIoB.

Hroropas oreHKa 3a 3K3aMEH PaCCUYUTHIBACTCS KaK CyMMa MPOU3BEACHUN OIIEHOK
3a KaXJI0€ 3a/laHUEe Ha MX COOTBETCTBYIOIIHMMN BECOBOM KO PUIIMESHT M OKPYTIIACTCS 0
I1€JI0T0 3HAYCHHS B OOJIBIIIYIO CTOPOHY.

[Ipu oreHMBaHUU CTYyJICHTa HA dK3aMeHE IpernoaaBaTeib PyKOBOJACTBYETCS KpH-
TEPUSIMH, TPUBEICHHBIMU B Tabmuie 1. MakcuMaibHO BO3MOKHOE KOJHYECTBO 0aJI-
JoB — 100.

[Ipumep pacdyeTa UTOrOBOW OLIEHKH IO IK3aMEHY.

B OGunere nMeercs detwipe 3aaHusa ¢ BecoBbIMU Kodddunmentamu 0,2, 0,2, 0,2 u 0,4.
ITycTh onenkm 3a kaxaoe 3ananue mo 100-6ammpHOM mKane coctaBuiaun: 60, 90, 74 u 85,
COOTBETCTBEHHO.  Torma  WTOroBas  OLEHKAa IO  3K3aMEHY  COCTaBJISIET:
0,2-60+0,2-90+0,2-74+0,4-85=78,8 ~ 796a10B.

ITonnyyennas onenka no 100-0aympHOM IIKane ONpEeAeNseT OUEHKY [0 Haluo-
HajbHOU miKane u mKane ESTS. I paccMoTpeHHOTO TTprUMEpa 3TO OIEHKH «XOPOIIIO»
1 «C» COOTBETCTBEHHO.



Tabnuua 1 — Pacnipenenenne 0amioB 0 CEMECTPOBOMY SK3aMEHY

MakcuMalibHO
dopma KOHTPOJIS
BO3MO’KHOE KOJIMYECTBO OaJIOB
Borpoc 1 20
OTBeT Ha BOIIPOCHI U PEILIEHNE BOIIPOC 2 20
3aJjau 3K3aMEHAIMOHHOTO
GIIIeTa 3amaya 1 20
3aj1aya 2 40
UTOroO: 100
Cymma 6amioB Onenka Orenka
o 100-6anpHoil mKane no mkane ECTS 110 TOCY/IApCTBEHHOM HIKaje
90-100 A OTnuyHO
80-89 B Xoboro
75-79 C p
70-74 D Y 10BIETBOPUTEIBHO
60-69 E AoBTIeTEOpHTET
35-59 F HeynonerBopurensHO
0-34 F YA P

* — ¢ 00s13aTENILHBIM IMOBTOPHBIM M3YYCHUCM NUCHUITIIINHBI.

4.5 Ilpumep TeKy1Iero onpoca Ha 3aHATHIX
Ha npumepe tembl / «lIppMeHeHHe CTAHIAPTHBIX MPOLEXYP PA3JI0KeHU S
curdaja B paad@ypse.»

1. JlaiiTe MOHATUS AUCKPETU3ALUHA U KBAHTOBAHUSI.
5. Yro Takoe npsimMoe u oOpaTHoe npeoOpazoBanue Dypee.
5. Uto Takoe MHTETrpajibHOE MpeodpazoBanme Dypre.
5. YUto Takoe nuCKpeTHOE peodpazoBaHue Dyphe.
6. CrangapTHbie Iporeaypsl pasnoxkenus Pypre B LabVIEW, MCad, C++.
7. Pa3zpemienue, pa3psaaHoctb, TouHocTh ALIIL. YacToTa quckperuzanui.
Texkymuil KOHTPOJb 3HAHUW CTYJIECHTOB MPOU3BOAUTCS MO pe3yjbTaTaM KOH-
TPOJBHBIX OMPOCOB B XOJI€ MPOBEJEHUS Ta0OpaTOpHBIX 3aHATUH (15 MUHYT BHaudase
nabopaTopHOU paboOTHI).

5 PEKOMEHAYEMAS JIMTEPATYPA

I Ocnosnaa aumepamypa

1. OcHoBbl mporpammupoBanus B cpeae LabVIEW : yue6Hoe mocobue / A. C. Ba-
cuibeB, O. 0. JlammanoB. — Cankr-IlerepOypr : Yausepcurer UTMO, 2015. — 82 ¢c. —
ISBN 2227-8397. — Tekct : aneKTpOHHBIHN // DnekTpoHHO-0nbmmoTeunas cucrema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/67494.html — Pexum mocryna:
JUTSL aBTOPU3UP. TIOJTB30BATEIICH;



http://www.iprbookshop.ru/67494.html

II /lononnumensnasa numepamypa

2. AnexuH, B. A. DnexkTpoTexHuKa U 3JIeKTpoHUKa: JIabopaTOpHBIN MPAKTUKYM C
UCIIOJIb30BaHUEM MUHUATIOPHON 31EKTpOTeXHUYECKOH Jlabopatopun MDJI, KoMIIbIo-
TepHoro moaenupoBanus, Mathcad u LabVIEW : yueGHoe mocobue / B. A. AnexuH. —
Caparos : By3osckoe o6pazoBanue, 2017. — 225 ¢. — ISBN 978-5-4487-0014-9. —
TexcT : anekTpoHHBIN // DnexkTpoHHo-0uOnuoTeunas cucrema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/64898.html (mara oOpamenus: 22.03.2021). — Pe-
UM JI0CTyTa: JJisi aBTOPU3UP. MOIb30BaTEIEH.

3.bmtom, I1. LabVIEW: ctuns nporpammupoBanus / [1. bitom ; moa penakuueit
I1. MuxeeBa. — 2-¢ u3n. — Capartos : [IpodoOpazoBanue, 2019. — 400 c. — ISBN
978-5-4488-0104-4. — TeKcT : 3JIEKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAs] cCCTEMa
IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/89869.html (naTa o6pariie-
Hus: 22.03.2021). — Pexxum moctyna: Jjisi aBTOPU3HP. MOJIb30BaTENICH;

4. DneKTpoMarHuTHasi COBMECTUMOCTD B DJIEKTPOIHEPreTUKe : yueOHoe mocodue

/ A. ®@. lllatanos, U. H. Bopotaukos, M. A. Mactenanenko [u fip.]. — CtaBpormois :
CraBponoyibCKUil TOCy1apCcTBEHHBIN arpapHslii yausepcutet, AIPYC, 2014. — 64 c.
— ISBN 978-5-9596-1058-6. — TekcT : 31eKTpOoHHBIH // DIeKTPOHHO-OUOINOTEYHAs
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/47397.html (mata
obpamenusi: 19.02.2020). — Pexum qocTyma: s aBTOPU3UP. MOJIb30BaTENEeH.

6 YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
YueOHO-MeTOAUYECKHEe U3IaHus, pa3padoTannble B [JlonHTY:

5. Metoauueckue ykazaHUs K BBIMOJHEHUIO JaOOpaTOpPHBIX PabOT MO UCIIH-
wiMHe «JluarHocTuka M SKCIEPUMEHTAIbHBIE HCCICAOBAHUS B JIIEKTPOIHEPTETUKE )
[DnmekTpoHHBINH pecypc] : (I CTYJAEHTOB THEBHOM M 3a09HON (opM 00yUeHHUs HaIpaB-
neHus noaArotoBku 13.04.02 «2OneKTpo3HEPreTHKa U AIEKTPOTEXHUKA», MarucTepcKas
nporpamma «nekrpuyeckue ctanimny) / FTOYBIIO "JOHHTVY", Kad. «3nexrpuue-
ckue ctanmuu»; [coct.: B. C. I'apmam]. — 1 M6. — Jloneuk : TOYBIIO "IOHHTY",
2020. — 2 ¢aitn. — Cuctem. TpeboBanus: Acrobat Reader. : noctynHo B TMYHOM KabOu-
HETE CTYICHTA.

6. Mertognieckue yka3aHusi K BBITIOJIHEHHIO CAMOCTOSITEIbHON PabOTHI MO JHC-
UIUIMHE «JluarHocTuka M 3KCIEepUMEHTATBHBIC UCCIEOBAHUS B AJIEKTPOIHEPTETUKE
[DnmekTpoHHBINH pecypc] : (I CTYASHTOB THEBHOM M 3a09HON (opM 00yUeHHUS HaIpaB-
neHus noaArotoBku 13.04.02 «OnekTpo’HEpreTuka U 3MEKTPOTEXHUKA», MarucTepcKas
nporpamma «nekTpuueckue ctannuny) / FTOYBIIO "ITOHHTY", Kad. «3nexrpuue-
ckue crannuu»; [coct.: B. C. I'apmami]. — 0,9 M6. — Jlonenk : TOYBIIO "IOHHTY",
2020. — 1 ¢aiin. — Cuctem. TpeboBanus: Acrobat Reader. 1ocTymHO B TMYHOM KaOWHETE
CTyJICHTA.

7. MeTonuyeckre yKa3aHus K BBITOTHCHUIO WHANBUAYAIBLHOTO 3aJaHUS TI0 T C-
MUTUTMHE «J[MarHocTHKa M AKCIEPUMEHTATBHBIC HCCIIEOBAHUS B JICKTPOIHEPTCTHKE


http://www.iprbookshop.ru/64898.html
http://www.iprbookshop.ru/89869.html
http://www.iprbookshop.ru/47397.html

[DnekTpoHHBI pecypc] : (s CTYIEHTOB 3a04HOM (PopMbl 00yuYeHHUS HAMNpaBICHUS
noarotoBku 13.04.02 «OneKTpOIHEPreTUKA U DIIEKTPOTEXHUKA», MArucTepcKas IMpo-
rpamma «Qnekrpuueckue ctanuuny) / TOYBIIO "JJIOHHTY", Kad. «Dnekrpuueckue
crannum»; [coct B. C. IN'apmami]. — 0,8 M6. — JJonenk : TOYBIIO "JOHHTVY", 2020. —
1 ¢aiin. — Cuctem. TpeboBanusi: Acrobat Reader. : 7ocTynHO B TMYHOM KaOWHETE CTY-
JICHTA.

DJIEKTPOHHO-UH(POPMALMOHHBbIE PeCypPChI
OBC JJOHHTY - http://donntu.org/library

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBbI

7.1 JIeKUMOHHBIE 3aHATHS:

VYyeOnas naboparopust Ne§.305H, yueOHbIN Kopiyc 8, AJisi MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIA, Ja0OPaTOPHOTO THIIA, TPYMNIIOBBIX M MHIWBHIYAIbHBIX KOHCYJIbTa-
ITUH, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOM aTTeCTalluu (MYIbTUMEANIHOE 000pY/10-
Banue: C II-700tray (OC - Windows XP Professional x86 (akagemuyeckasi mojmucka
DreamSparkPremium), LibreOffice 3.3.0.4 (GecruiatHast Bepcusi), SMathStudio-0.98
(OecrmaTHast BepcHsi), MYJIBTHMEIHHHBIA TIPOSKTOP, SKpaH; CIEIUATN3UPOBaHHAS Me-
0enb: ToCKa ayIMTOpPHAs, CTOJIBI AYJUTOPHBIC, CTYJIbS YICHUUYECKHUE).

7.2 JlabopaTopHbie padoThI:

Hucrineiinbiil kinace Ne8.305H, yueOHbIi kopItyc 8, 171 poBeieHus 1a00paTOPHBIX
3aHSATUM, TPYNIOBBIX U WHAUBUIYAJIBHBIX KOHCYJBTAIMMA, TEKYIIEro KOHTPOJS U MpoMe-
KYTOUHOU aTTecTaluu (MyJbTHMEIUHHOE o0opyI0BaHuUE:! KOMITBIOTEPHI
Cel/2.53GHz/512Mb/40Gb, Cel/2.53GHz/256Mb/40Gb, Intel Pentium 4 3Ghz/512M,
Core i3 3.0 Ghz (OC - Windows XP Professional x86 u Windows 7 (akagemMudeckas mo/i-
mrcka DreamSparkPremium), LibreOffice 3.3.0.4 (6ecrunatnas Bepcus), SMathStudio-0.98
(6ecrumaTras Bepcust), Mathcad Express (6ecruiatnas Bepcus), LibraCAD 2.1 (6ecrutaTHas
nunensus), FreeMat (6ecriathas nuuensust) Digsilent PowerFactory 14.0 (ammensus),
MOHHUTOPBI TFT-17"’, MyJIbTUMETUMHBIN MPOEKTOP, IKPaH; CHEIHAIM3UpOBAaHHAS MEOCITh:
JI0CKa TIePEBHIKHAS, CTOJIbI AYIUTOPHBIE, CTYJIbsl YUCHUYCCKHE).

7.3 CamocTosiTeqibHast padora:

[Tomemienust s CaMOCTOSITENIBHON paOOThI ¢ BO3MOXKHOCTBIO MOAKITIOYCHHS K
cetu "HurepHer" um oOecreyeHHWEM OOCTyHa B DSJICKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeIbHYIO Cpely OpraHU3allMy: YMTAIbHBIE 3albl, yueOHble kopmyca 2,3 (Kom-
MBIOTEPHASI TEXHUKA C BOBMOYKHOCTBIO MOJKIIIOUeHUs K ceTn «MHTepHeT» n obecmeue-
HUEM J0CTyla B DJEKTPOHHYIO HWH(GOpMAIMOHHO-00pa3oBarenbHyto cpexy (DMOC
JNOHHTY) u snextponHo-6ubnuoreunyio cuctemy (OBC IPRbooks), a Taxxe Bo3-
MOXHOCTBIO WHJIUBUAYAIIBHOTO HEOTrPaHWUYEHHOIro jocTymna ooOydaromuxcs B ObC u
BOUOC mnocpeactBom Wi-Fi ¢ mepcoHanbHBIX MOOHIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - o6mectBennas ymuen3uss MPL 2.0, Grub loader for
ALT Linux - muuensus GNU LGPL v3, Mozilla Firefox - aunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muniensus GNU GPL).


http://donntu.org/library
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