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1 Oo01ue moJI0KeHUsA

Pabouas mporpamma M (OHJI OIEHOYHBIX CPEACTB TUCHMILIMHBI «MHCTpyMEHTalbHBIC
cpeactBa LABVIEW) cocraBieHa B COOTBETCTBUU C TpeOOBaHUSAMH (heaepalbHOTO rocyaap-
CTBEHHOTO 00pa30BaTEIILHOTO CTaHJApTa, YTBEPXKICHHOTO MpHKa3oM MuHuCTepcTBa 00pa3oBa-
Hus 1 Hayku Poccuiickoit ®@eneparmm Ne 950 ot 19.09.2017, u ocHOBHO# mpodeccHOHANBHOM
00pa30BaTEeILHOM TPOTpaMMbl TOATOTOBKH «VHXEHEpHOE JelI0 B MEIMKO-OMOJIOTHYEeCKON
npaxkTuKey 1o HanpasiaeHuto 12.03.04 "buorexHuueckue CUCTEMBbI U TEXHOJIOTUN".

[IpakTryeckas MoAroToBKa peanu3yeTcsl Ha OCHOBE:

[Mpodeccnonanbuerii ctanmapt 26.014 «CIIELIUAJINCT B OBJIACTU PA3PABOTKU,
COINNPOBOXIAEHWA N1 UHTEI'PAIMN TEXHOJIOTUYECKUX ITPOLIECCOB U ITPOU3-
BOJICTB B OBJIACTU BUOTEXHUYECKUX CUCTEM U TEXHOJIOI' Mil». O606uennas
TpynoBas QyHkuus: A. Pa3paboTka u mHTerpamnus OMOTEXHUYECKUX CHUCTEM M TEXHOJOTHH, B
TOM YHCJIE METUIIUTHCKOTO, SKOJOIMUYECKOT0 1 OMOMETPUYECKOTO Ha3HAYEHUSI.

Td 3.1.3 «IIpousBoactBo OmorexHudeckux cuctem». HY-6 «lIponsBoauTh moBEpKy
OMOTEXHUYECKUX CUCTEM MEIULHUHCKOI0, SKOJOTUYECKOI0 U OMOMETPUUYECKOTO Ha3HAUYECHUS».

3agaun N3yuenune rpadguaeckoro s3pIKa MpOrpaMMHUPOBAHNS, UCTIOIB3YEMOTO B CpEJIe
ANCTUIITTNHEI pa3zpabotku NI LabVIEW.

dopmupoBaHue OCHOBHBIX HaBbIKOB NpuMeHeHust LabVIEW B cuctemax c6o-
pa 1 00pabOTKH JAHHBIX TPU OMOMEANITTHCKUX UCCIICIOBAHUSX, & TAKKE
YIPABJICHHUS TEXHUYECKUMHU 00BEKTaMHU M TEXHOJIOTHYECKUMH MPOIIECCaMU
TIPU TTPOU3BOACTBE OMOMETUITMHCKON TEXHUKH.

OcHoBHBIE 1. OcHOBHBIE HHCTPYMEHTHI Pa3paOb0OTKU BUPTYaJIbHBIX IPUOOPOB.
pasziesbl / TeMBI | 2, [ukote B LabVIEW.
AUCTATLTAHBI 3. MaccuBEI U KIIACTEPBI.

4. Ctpykrypsl B LabVIEW.

5. CpenctBa rpadguieckoro OToOpaKeHUs TaHHBIX, MOJH30BATEIbCKUN HH-
Tepdeiic.

6. Ctpoku u (ailyIoBbIi BBOI-BBIBOI.

7. 'enepanyist 1 BBOJ aHAJIOTOBBIX CUTHAJIOB.

8. Hcnonp3oBanne momyns LINX mist mporpaMMHUpOBaHUsS BCTPaMBaEMbIX
MUKPOKOHTPOJUIEPHBIX YCTPONCTB.

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHUs MO TUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHMKATOPAMH JOCTHKEHHS] KOMIIeTeHIIUH

[Iponecc uzyuenus aucuumuinabl «MHCTpymMenTansHble cpeactBa LABVIEW) nanpas-
JeH Ha GopMupoBaHue cieayonmx kommnereHuud B coorBerctBun ¢ @I'OC BO u ocHOBHOM

o0pasoBaTelIbHOM mTporpamMmoit (Tabmuma 1):

Tabmuma 1 — KomneTeHuu u MHAMKATOPHI MX JOCTHXKCHHS

KOI[ 1 HAUMCHOBAHUC I/IH,Z[I/IKaTOpLI JOCTHIKCHUA HnaHpreMLIe PE3YyJIbTAThI
KOMIICTCHIITM 06y‘-IeHI/I}I MO0 JUCIMITIIMHE

ObmenpodeccroHalbHbIE

OIIK-4. Cnocoben OIIK-4.1 3naer npyuHUMIBI pabOTHl | - 3HATH MPUHLUIIBI 00pabOT-
MOHUMATh MPUHLUIBI | COBPEMEHHBIX HH(OPMAIIMOHHBIX KU, aHaJIM3a U IpeACTaBICHUs
pabOTHI COBPEMEHHBIX | TEXHOJIOTHH, MpUMEHSIEMbIX B IIpo- | HH(pOopMaIK B cpefe rpadu-
MH(POPMAIMOHHBIX (beccroHaNbHON AEATENbHOCTH 4EeCKOT0 MPOrpaMMHUPOBAHUS
TEXHOJIOTUH U NI LabVIEW
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WCIIOJIb30BATh UX JJISI
perieHus 3aaa4

NpodecCHOHATBHOf OIIK-4.2 YMmeer UCTIONB30BaTh CO- | - YMETh HCIIOJIb30BATh CPELy
eATENbHOCTH BpEMEHHbIE HH(POPMALIMOHHBIE TeX- | rpaduyecKoro mporpaMMupo-
HOJIOTMU JJIs pelIeHUs 3a1a4 IIpo- BaHus NI LabVIEW st pe-
(eccrnoHaNbHON 1EATENIHOCTH HIeHUs 337134 rnpodeccuo-
HaJIbHOM JEATEIBHOCTH
OIIK-4.3 Bnaneet HaBbIKAMH TIPHU- - Bnagers HaBpIKaMu IpuMe-
MEHEHUS COBPEMEHHBIX HHPOpMa- Henus cpenst LabVIEW npu

IIUOHHBIX TEXHOJIOTHH TP PEIICHUN | PEIICHUH 33]1a4 MPOeCcCHO-
3a1a4 npoeCcCCHOHATBHOM IeTeNb- | HAJTbHOH e TEIbHOCTH
HOCTHU

3 MecTo AMCHUILUIMHBI (MOYJ51) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Huctumumaa «MacTpyMeHTansHbie cpenctea LABVIEW) usydaercs Ha 3 xypce B 6
CeMECTpE.

Jucnumivaa BXOAUT B cocTtaB Onoka 1 «Jlucummumael (MOIYNIH)» W OTHOCHTCS K
00s3aTeNIbHON YacTH.

JI1st OCBOEHUST TUCIIUTUTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U HABBIKUA, CPOPMUPOBAHHBIE
B MPOIIECCE U3YUCHUSI TUCITUTUINH:

- CpeacTBa aBTOMaTU3MPOBAHHBIX BBIUMCIICHUH,

- Nadopmarimonabie TEXHOJIOTHH;

- lHoCcTpaHHBbIN SA3BIK,

- [IpuknagHOoe MporpaMMUpPOBaHUE MUKPOKOHTPOJIIEPOB,

- TennleKOMMYHUKaIMOHHBIE CUCTEMBI,

- KoMmmnbroTepHbie TEXHOJIOTMH B MEIUKO-OUOIOTMUECKOM MPaKTUKeE.

3HaHMs, YMEHHUS M HaBBIKM, CQOPMUPOBAHHBIE TMPU U3YUYCHUU JUCLUILIUHBI
«uctpymentansubie cpeactea LABVIEWY, Oyayt BocTpeOoBaHbI IPH U3YYECHUN AUCITUTIIIN-
Hbl «MoenupoBaHue 3JIEKTPOHHBIX CXEM» M MPOXOXKICHUHM Y4eOHON MpPaKTUKU (03HAKOMH-
TEeITLHOM MPAKTUKH ), a TaKXKe MpH BoinoaHeHun BKP.

Hucuunnuna «UucTtpymentansubie cpeactBa LABVIEW)» wactuuHo peanu3yeTcs: B
dbopme npakTHueckoil moAroToBku. [IpakTuueckas MOAroTOBKa OPraHU3yeTCs MyTeM IPOBeJe-
HUS J1abOpaTOPHBIX PadoT.

Hucuunnuna «Muacrpymentanbubie cpeactsa LABVIEW) B pamkax BocnuTaTeIbHOU
paboThl HampaBlieHa Ha BOCIUTAaHHWE YYBCTBA OTBETCTBEHHOCTH 3a BBINOJHEHHUE Yy4deOHO-
MIPOU3BOJICTBEHHBIX 3aJJaHU, YMEHUSI apTyMEHTUPOBATh, CAMOCTOSATEIBHO MBICIUTh, PA3BUBA-
€T TBOPYECTBO, MPOdECCHOHAIbHbIE YMEHHUS.

BxoaHoM KOHTPOJIE HE TPOBOIUTCH.

4  O0beM TMCUHUNIMHBI (MOAYJIS1) B 3a4eTHBIX €IMHUIIAX C YKA3aHHEM KOJIHYeCTBA
aKaJeMHYecKHX YacOB, Bbl/IeJIEHHbIX HA KOHTAKTHYIO pa0oTy 00y4yaommxcs ¢
npemnoaasaresaeM (10 BUAaM y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSATEIbHYIO PadoTy
o0yvyawmuxcst

O61as Tpya0eMKOCTh (00beM) TUCHUIIINHBI cocTaBlseT S 3.e., 180 akaz. yac.
Pacnipenenenne o6beMa AUCIMILTHHBI (MOTYIs) 110 BUJAM y4eOHBIX 3aHATUN MIPECTaB-
JIEHO B Ta0OIHIE 2.



Tabnuna 2 — O6beM AUCHUIUTMHBI (MOJTYJIs1) IO BUJAM Y4eOHbIX 3aHATHHA

O0beM TUCHUNIINHBI

Bcero akagemu-
YeCKHX YaCOB

OO01mast TpyI0eMKOCTh TUCITUTUTHHBI

180

KonrakTHas aynuTropHasi padora o0yuaoumxcs ¢ npenojaBareieM
(mo BUIaM y4eOHbIX 3aHSATHI), BCEro

65

B ToMm uucie:

3aHATHS JEeKIHOHHOT0 THNA (JICKIUU ¥ WHBIC YIeOHBIC 3aHATHS, TIPEY-
CMaTPHBAIOIIME MPEUMYIIIECTBEHHYIO IIepeady yaeOHoi nHpopMaum
NE€JarornyecKUuMu pabOTHUKAMM)

32

3aHAITHSI CEMHUHAPCKOI0 THUIA (CEMUHAPBI, IPAKTUUECKUE 3aHATUS, IIpaK-
THUKYMBI, Ta00paTopHbIe pabOThl, KOJUIOKBUYMbI U MHbIE aHAJIOTUYHBIE 3a-
HATHS)

B TOM 4HuCII€ B (popMe MPaKTUUECKON NOITOTOBKHU:

32

16

HUKP

CamocrosiTesibHas paboTa 00y4yalonuxcss 1 KOHTaKTHasi padora,
BKJTIOYAIOIIAs TPYNIIOBEIE KOHCYJIBTAINH, WHANBUAYAIbHYIO0 paboTy 00y-
YAOIUXCS C MPETIOAaBATENSIMH (B TOM YHCIIE WHAWBHyATbHBIC KOHCYITh-
Talluu); B3aUMO/JIEHCTBUE B AJIEKTPOHHON HHPOPMAIIMOHHO-
o0Opa3oBaTeNIbHOM cpejie By3a

80

[IpomexyTouHas aTTecTanus 00yJaromuxcs — JK3aMeH

35

5 CopaepxaHue IMCUMIIMHBI (MOIYJIS), CTPYKTYPHPOBAaHHOE 10 TeMaM
(pa3nesiaM) ¢ yKa3aHHEM OTBEJICHHOI'0 HA HUX KOJIHYECTBA aKaJeMHYEeCKHX

4acoB M BUJIOB Y4eOHOH padoThl

Tabmuma 3 — CTpykTypa u coiep>kaHue TUCIUTUIAHBI (MOTYJIs)

Bunbr yaeOHOM paboThI, BKIIFOYAS Ca-
MOCTOSITEIbHYIO padOTy 00YyJarOIIXCst
U TPYJOEMKOCTbH (B Yacax)

HanmenoBanue pasaciioB, TEM U

KonrakTHas pabora npenoga- | CPC
BaTesl ¢ 00yJalouMucs

coJiep;kaHue MaTepuaia
P p Jlek | Cemunap-

M | ckue (mpak-
TUYECKUE
3aHATHUSA)

Jlabopa-
TOpPHBIE
3aHSATHUS

CemecTp 6

Tema 1. OcHOBHBIE HHCTPYMEHThI pa3padoTku
BHPTYaJIbHBIX NIPHUOOPOB.

[Tanurpa Controls (371eMeHTHI yrpaBiIeHHS): CTPYKTY-
pa nanutpsl Controls, anemenTtsr nanutpel Controls: 9
JIBYDKKY, KHOIIKH, TIEPEKITI0YaTeNd, HU(POBBIE TIepe-
KJTFOYaTeNIM ¥ BpEMEHHBIE METKH, KOMaH IbI JUIsl pabo-
ThI ¢ manutpoii Controls.

[Manurpa Tools (MHCTpYMEHTHI).

[Manutpa Functions (PyHKIMK): CTPYKTypa HATUTPI
Functions. O630p ¢ynxiwmii nanutpsl Functions.

W3yueHre 0OCHOBHBIX MPUHIIMIIOB Pa3paObOTKH BUPTY-
JIbHBIX TPHOOPOB B MporpaMMHoii cpene LabView™

6*

5




HaumenoBanue paszieios, TeM 1
CoZIepKaHuEe MaTepuana

Bunsl yueOHOI paboThI, BKITIOYast ca-
MOCTOSITETIbHYIO paboTy 00yJaromuxcs

U TPYJOEMKOCTb (B yacax

Konrakrnas pabora npenoma-
BaTeNsl ¢ 00yJaIOIUMUCS

Jlek
1005051

CemuHap-
ckue (mpak-
TUYECKHE
3aHSITHUSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

N3yuenue TeopeTHyeCcKux pa3iesioB AUCLUIUIMHBL,
MOATr0TOBKA K 3aHATUAM CCMHUHAPCKOI'0 THUIIA, ITOAI O-
TOBKa U 0(hopMIIeHHE pacyeTHO-rpaduiecKoil padoThl

10

Tema 2. HHuxanl B LabVIEW.

OcHoBHbIe TOHATHSA U onpenenenus. CTpykTyps! For
Loop u While Loop: crpykrypa For Loop, ctpykTrypa
While Loop.

ABTOMHJIEKCAIUS ITUKIIOB, CIBUTOBBIE PETUCTPHI, y3€I
00paTHOM CBSI3M, YIPABICHNE CHHXPOHHU3AINEH.

YHpaBJ'IeHI/Ie BBIIIOJIHCHUEM HpOFpaMMBI C ITIOMOIIIBHO
CTPYKTYp™

6*

N3ydenune TeopeTHdecKnX pa3aeaoB JUCHUATUINHEL,
MMOATr0TOBKA K 3aHATUAM CEMHUHAPCKOI'0 TUIla, IMOAr 0-
TOBKa U 0()OpMIIEHHE pacyeTHO-TpaduecKor paboTh

10

Tema 3. MaccuBbI M KJIACTEPHI.

OcHoBHbIE MOHATHUS U onpeenenus. Co3maHue MaccuBa
AJIEMEHTOB YIIPABJICHUS U OTOOPaKEHUS: OJJHOMEPHBIE
MACCHBEI, IBYMEPHBIE MACCHBBI, CO3J]TAHHE MaCCHUBA KOH-
CTaHT, CO3/IaHME MAacCUBAa C TIOMOIILIO [TUKIIA, CO3/IaHUE
OITHOMEPHOT'0 MacCHBa, Co37aHue NByMEpHBIX (2D) mac-
CHBOB C ITOMOIIbIO IHKIA. OYHKIMH pabOThl C MacCHUBa-
mu: Gyrkiws Array Size, dyukius Initialize Array,
¢dyuxius Build Array, dyukius Array Subset, yrakmms
Index Array, byukims Search 1D Array. Ilepenava mac-
CHBa JJAHHBIX B UK. [lomumopdusm.

KiracTepbl: OCHOBHBIE TIOHATHSI U ONPEIeNICHH s, CO3]1a-
HHE KJIacTepa, CO3/IaHne KilacTepa KOHCTAHT, MOPSIOK
kiactepa. yHKIUU paboTHI ¢ K1acTepamu: QyHKITUS
Bundle, pynknus Bundle by Name, dysaknun
Unbundle u Unbundle by Name.

Pa6ora ¢ maccuBamu B cpene LabVIEW™

6*

N3ydeHne TeopeTuyeCcKuX pa3aenoB TUCIUILINHBI,
MOJIrOTOBKA K 3aHATUSAM CEMUHAPCKOr0 TUIIA, OATO-
TOBKa U 0(hopMIIEHHE pacyeTHO-rpaduiIecKoil paboThI

10

Tema 4. CtpykTypsl B LabVIEW.

Crpykrypa BapuaHTa. CTpyKTypa MOCIEI0BATEIbHOCTH:
Crpyxkrypa Flat Sequence, Ctpykrypa Stacked Sequence.
Crpykrypa EVENT: xoMIoHeHTHI cTpyKTypHsl Event ,
YBEIOMJISIIOILIME U (PUIIBTPYEMbI€ COOBITHS, HCIOIb30Ba-
Hue cobbrtrii B LabVIEW.

V35161 GOpMyYITBI M BRIp@XKEHUS: y3ea Beipaxkenue
Formula, y3en ®@opmyna Formula Node, MATLAB
script node. Ctpykrypa Timed Loop. JlokanbHbIle 1
rJ100aJbHBIE IEPEMEHHBIE.

I/I3y‘IeHI/Ie TCOPCTUYCCKUX pa3aCyIOB JUCIUIIIINHBI,

10

6




HaumenoBanue paszieios, TeM 1
CoZIepKaHuEe MaTepuana

Bunsl yueOHOI paboThI, BKITIOYast ca-
MOCTOSITETIbHYIO paboTy 00yJaromuxcs

U TPYJOEMKOCTb (B yacax

Konrakrnas pabora npenoma-
BaTeNsl ¢ 00yJaIOIUMUCS

Jlex | Cemunap- | JlabGopa-
My | ckue (mpak- | TOpPHBIE
TUYECKUE 3aHATUS
3aHSITHUSA)

CPC

MOATr0TOBKA K 3aHATUAM CEMHUHAPCKOI'0 TUIla, IMOAT O-
TOBKa U 0(hopMiIeHHE pacyeTHO-rpaduiecKoi padoThl

Tema 5. CpeacrBa rpaduueckoro oToopaskeHus
JAAHHBIX, N10J1b30BaTeIbCKUI HHTEP(eiic.

OcHoBHbIE TOHATHUSA U onpenenenus. ['papuxk nua-
rpamm — Waveform Chart. I'paduk ocunsmiorpamm u
JIBYXKOOPAWHATHBIHN rpauK OCIHIUIOrpaMM: Tpapuk
ocimyutorpaMmM Waveform Graph, nBykoopauHaTHbie
rpaduku ocummtorpamm XY Graph. Muaukaropsr Dig-
ital Waveform Graph.

Tuner nanneix. ['paduku naTeHcuBHOCTH. Tpexmep-
HbIE Tpa(UKH.

I'paduueckoe oToOpakeHne TaHHBIX B Cpeie
LabVIEW*

6*

N3ydenne TeopeTHdecKnX pa3aenoB JUCHUATUINHEL,
MMOATr0TOBKA K 3aHATUAM CEMHUHAPCKOI'0 TUIla, IMOAr O-
TOBKa M 0(hOpMJICHHE pacueTHO-TpadudecKoil paboThI

10

Tema 6. CTpoxu u (paiiioBbIii BBOJA-BbIBOI.
Co3nanue CTPOKOBBIX 3JIEMEHTOB YIIPaBICHHS U 0TO0-
paxkenus naHHbIX. Tabmumpl. yHKITMN 00pabOTKH
cTpok (String functions). CTpoKu M YMCIIOBBIC JaHHBIEC.

daiinoBble GyHKIMH BBOJA/BRIBOAA: (pyHKIIMHU (haiiino-
BOTO BBOJIa/BBIBOJIa BEICOKOTO YPOBHS, (DYHKITHH (aii-
JIOBOT'O BBOJIa/BBIBO/Ia HU3KOT'O YPOBHSI, 0a30BbIC (haii-
JIOBBIE ()YHKIIMH BBOJIa/BBIBOJIA, 00PabOTUMK OIMIMOOK,
COXpaHECHHE TAHHBIX B HOBOM HJIH YK€ CYIIECTBYIO-
miem (aiine, hopmMaTupoBaHUEe CTPOK B TAOJIHIIE CUM-
BOJIOB, (paiistoBbIe ()YHKITMH BBICOKOT'O YPOBHSI.

W3yueHne TeopeTHYeCKUX pa3aesnoB TUCIUILINHEI,
MOJIrOTOBKA K 3aHATUSAM CEMUHAPCKOr0 TUIIA, TOATO-
TOBKa U 0(hOpMIIEHUE pacyeTHO-rpauiIecKoil paboThI

10

Tema 7. I'eHepanus ¥ BBO/I AHAJIOTOBBIX CUTHAJIOB.
OcHoBHBIE OHATUS U onpeieneHunsi. CriocoObl reHe-
paIiy aHaJOrOBBIX CUTHAJIOB: TCHEpAIUs CHTHAJIOB C
WCIOb30BaHMeM (pYHKIMN mamuTpsl Numeric, TeHe-
parys CHTHAJIOB C HCITOJIb30BaHUEM (DYHKIIMIA MaTHTPBI
Signal Generation, reHepariyst IyMOBBIX CHTHAJIOB C
HCIOb30BaHueM (pyHKIMK nanuTpsl Signal
Generation.

Bron ananoroBsix curHanos: DAQ-ycTpoiicTBa, KOH-
¢urypupoBanne DAQ-ycTpoicTB.

I'eneparus 1 BBOI M (PPOBBIX M aHAIOTOBBIX CUTHAJIOB
¢ nomouisio DAQ-ycTpoiicTB™

8*

I/I3y‘IeHI/Ie TCOPCTHYCCKUX pa3CJIOB JUCIUIIIINHBI,

10

7




HaumenoBanue paszieios, TeM 1
CoZIepKaHuEe MaTepuana

Bunsl yueOHOI paboThI, BKITIOYast ca-
MOCTOSITETIbHYIO paboTy 00yJaromuxcs

U TPYJOEMKOCTb (B yacax

Konrakrnas pabora npenoma-
BaTeNsl ¢ 00yJaIOIUMUCS

Jlek
1005051

CemuHap-
ckue (mpak-
TUYECKHE
3aHSITHUSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

MOATr0TOBKA K 3aHATUAM CEMHUHAPCKOI'0 TUIla, IMOAT O-

TOBKa U 0(hopMIIeHHE pacyeTHO-rpaduiecKoi padoThl

Tema 8. Ucnonb3oBanue moayas LINX pas npo-
rPaMMHPOBAHHA BCTPAHBaeMbIX MUKPOKOHTPOJI-
JIEPHBIX YCTPOMCTB.

OyHKIMM 17151 pabOTHI CO BCTPaNBAEMBIMH MUKPO-
KOHTPOJIIEPHBIMU YCTpoOMcTBaMu. Peann3anus B3aun-
MOJEHCTBUS C JATYMKAMU U UCIOTHUTEIbHBIMU
YCTPOMCTBAMH.

IIprMeps! anmapaTHEIX ¥ IPOIPaMMHBIX PEIICHUN U
peaIn30BaHHBIX POEKTOB Pa3JINYHOIO YPOBHS.

N3ydenne TeopeTHIecKnX pa3aeaoB JUCHUATUINHEL,
MOATOTOBKA K 3aHATUSAM CEMHHAPCKOI0 THIA, TOArO-

TOBKa U 0()OpMIIEHHE PacyeTHO-TpaduecKor paboThI

10

HUTOTI'O no aucuuniiuue

32

32

80

* peanmzyetcs B popMe MPaKTUIECKON TTOITOTOBKH

6 BHeayauTOpHasi cCaMOCTONATE/IbHAS Pa00Ta 00YyYAKOIIHUXCS MO TUCIHILINHE

(MoxyJ110)

[lpy mmaHUPOBAHUHM CAMOCTOSITENILHOW pPa0OThI CTYIEGHTY PEKOMEHIYETCS PYKOBO -
CTBOBATHCS CICIYIONIUM paclpeieIECHUEM YacOB Ha CAMOCTOSATENbHYIO padoTy (Tabnuma 4):

Tabnuna 4 — Pexomenayemoe pacrpe/ielieHle 4acoB Ha CAMOCTOATEIbHYIO paboTy

KoMnoHeHTBI caMOCTOSITEIbHOM PadoThl

KoanuecrBo yacoB

M3ydeHne TeopeTHIECKUX pa3/IeioB JUCIIMILITHHBI 32
[TonroroBka K 3aHATHUSM CEMHUHAPCKOTO THTIA 32
ITonroroska u oopmienue PI'P 16
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7 OueHoYHbIE CPeCTBA s NPOBeIeHNUsI TEKYIIEro KOHTPOJIS U

NPOMEKYTOYHOM aTTecTAllMM 00YYAIOMINXCH N0 JUCHUILIMHE (MOAYJII0)

DoHJ OLICHOYHBIX CpEACTB JIs1 IPOBCACHUA TCEKYHICIO KOHTPOJIA YCIICBACMOCTH U

HpOMe)KYTOQHOIZ aTTeCTaluu IIpeACTaBJICH B HpI/IJ'IO)KeHI/II/I 1.

[TonHbBIN KOMIUTEKT KOHTPOJBHBIX 33aJIaHUN UM MHBIX MAaTepUanoB, HEOOXOIUMBIX IS
OIICHUBAHUS PE3yIbTaTOB OOYYEHHUS MO AUCUHUILIMHE (MOJIYIIO), MPAKTUKE XPAHUTCS Ha Ka-
benpe-pazpaboTunke B OyMaXHOM U 3JIEKTPOHHOM BHJIE.




8 YuedHo-MeTOaMYecKOe M HHPOPMALIMOHHOE O0ecTedeHHue TUCIIUTITHHBI
(Moays)

8.1 OcHoBHas JquTEpaTypa

1) Tpasuc, . LabVIEW mns Bcex [Dnexrponnsiit pecype] / Jxxeddpu Tpasuc, xum
Kpunr. - 4-e uzn., nepepad. u gorm. - Mocksa : JIMK Ilpecc, 2011. - 904 c. - ISBN 978-5-94074-
674-4. - Texct : snextponHbiii. - URL: https://znanium.com/catalog/product/409329 (mata 06-
pamienusi: 22.01.2022). — Pexxum gocTyna: mo mormucKe.

2) Marpma, 0. C. LabVIEW: npakrtuueckuii Kypc JUIsi HHXEHEPOB M Pa3pabOTUYHKOB :
npaktudeckoe nocobue / FO0. C. Marga. - Mocksa : JIMK Ilpecc, 2012. - 208 c. - ISBN 978-5-
94074-782-6. - Tekct : anmexkrponnblit. - URL: https://znanium.com/catalog/product/517648 (na-
ta obpamenus: 22.01.2022). — Pexxum qocTyma: 1mo mo;IiicKe.

3) ABTromaru3anus pU3NUECKUX HCCIEAOBAHUN U SKCIIEPUMEHTA: KOMIIbIOTEPHBIE U3Me-
peHus ¥ BUpTYyalbHbIe IpUOOps! HAa ocHOBe LabVIEW 7 : yueOnoe nocobue / I1. A. Bytsipun, T.
A. Bacwkosckas, B. B. Kaparaes, C. B. Marepukun. — Mocksa : JIMK IIpecc, 2009. — 265 c.
— ISBN 5-94074-274-2. — Texct : 2neKTpoHHBIN // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAs CHCTe-
ma. — URL: https://e.lanbook.com/book/1089 (mara oGpamenus: 22.01.2022). — Pexum m0-
CTymMa: JUIsi aBTOPU3. TIOJIb30BaTENEH.

4) Enoxumos, 0. K. LabVIEW nans paguonskeHepa: oT BUPTyaJbHOM MOJENHU 10 pe-
anpHOrO npubopa [Dnexrponnsblii pecype] / 10. K. EBnokumos, B. P. Jlunnsans, I'. U. Illep6a-
KoB. - Mocksa : JIMK mpecc, 2010. - 400 c. - ISBN 5-94074-346-3. - TekcT : 2MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/406877 (mata oOpamenus: 22.01.2022). — Pexum
JOCTYTIA: TT0 TIOITHCKE.

5) bapan, E. JI. U3mepenus B LabVIEW/ bapanE./l., Mopo3oslO.B. - HoBocubupck :
HI'TY, 2010. - 162 c.: ISBN 978-5-7782-1428-6. - Tekct : snekrponnsni. - URL:
https://znanium.com/catalog/product/546030 (mara ob6pamenus: 22.01.2022). — Pexxum goctyna:
IO TTOJTITUCKE.

8.2 JlomosiHMTeIbHASI JIUTEPATypa

1) Xpomoii B.Il. Meronuka npumenenust Lab VIEW s moaenupoBaHus MPOIECCOB
n3mMepeHuit : yaeonoe nmocooue / Xpomoi b.I1.. — MockBa : MOCKOBCKHN TEXHUYESCKUN YHHU-
BepcuteT cBs3M W uHpopmatuku, 2013. — 44 ¢c. — Tekcer : AIEKTPOHHBIA // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/63337.html
(mara oOpamenus: 22.01.2022). — Pexum goctyna: s aBTOpu3up. mnoib3oBateneid. - DOI:
https://doi.org/10.23682/63337

2) baroBpuH, B. K. LabVIEW: npakTukyM 1Mo 3JIEKTPOHHKE U MHUKPOIIPOIIECCOPHON TEX-
HUKe : ydeOHoe mocoOue s By30B / B. K. barospun, A. C. becconor, B. B. Momkus. -
Mocksa : JIMK IIpecc, 2010. - 182 c. : i - ISBN 5-94074-204-1. - TekcT : 2JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/406827 (nmara ob6pamenus: 22.01.2022). — Pexum
JOCTYTIA: MO MOJITUCKE.

3) Cypanos, A. 5. LabVIEW 8.20. CnpaBouHuk 1no ¢GyHKIUSAM [DIEKTpOHHBIH pecypc] /
A. 5. Cypanos. - Mocksa : JIMK IIpecc, 2009. - 536 c. - ISBN 5-94074-347-1. - Tekcr : anek-
tponHnbIil. - URL: https://znanium.com/catalog/product/409344 (nara obpamenus: 22.01.2022).
— PexxuM JlocTyma: 1o noAnucke.

4) Busmibtep, H0. B. O6paboTka u aHamu3 nuppoBbIX M300paKeHUH ¢ MpUMepaMu Ha
LabVIEW IMAQ Vision [Daektponnsiii pecype] / 0. B. Busunsrep, C. HO. XKenrtos, B. A.
Kus13b 1 ap. - Mocksa : JIMK Ilpecc, 2009. - 464 c. - ISBN 5-94074-348-X. - TekcT : 351eKTpOH-
Helid. - URL: https://znanium.com/catalog/product/409345 (mara oOpamenus: 22.01.2022). —
Pexxum noctyna: 1o noAnucke.

5) batospun, B. K. LabVIEW: npakTukym 1o OCHOBaM HM3MEPHUTEIbHBIX TEXHOJIOTHM
[DnexTponHbIi pecypc] / mox pen. B. K. baroBpuna. - 2-e uzn, nepepalboT. u gom. - Mocksa :
JAMK Ilpecc, 2009. - 232 c. - ISBN 978-5-94074-498-6. - Tekct : snekTpoHHblif. - URL:
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https://znanium.com/catalog/product/408068 (nara obpamenwus: 22.01.2022). — Pexwum gocryna:
IO ITOJIITUCKE.

8.3 Mertoanueckue yKa3aHus 5 CTYJAEHTOB 10 OCBOCHUIO THCIHILIMHbI

1) H3yyeHue OCHOBHBIX NPHUHIMIIOB pa3pabOTKU BUPTYAIbHBIX NPHOOPOB B MpO-
rpammHO# cpene Labview: Meroandeckue ykazanus./ Coct. A.B. YubsaoB. - KoMmcomonbck-Ha-
Amype: Komcomonbckuii-na-Amype roc. Tex. yH-T, 2013. - 8 c.

2) OcBoeHME METOJIMK Pa3pabOTKH MPOrpamMM, UCIIOIb3YIOUIUX IIUKIIbI, CIBUTOBBIE PETH-
ctpel 1 y31mel «KFORMULAY»: Metonnueckue ykazanus./ Coct. A.B. YibsHoB. - KomcomombCk-
Ha-Amype: Komcomonbckuii-Ha-AmMype roc. TexH. yu-T, 2013. - 12 c.

8.4 CoBpemenHble npodeccuoHaTbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCNOJIb3YyeMble MPH OCYIEeCTBJIEHHH 00Pa30BaTeILHOIO0
npoiuecca no JUCHHUIInHe

1) DnexrponHo-6ubnuoTeunas cucrema ZNANIUM.COM.

2) DnexkrpoHHO-O0ubMMoTeuHas cucrema IPRbooks.

3) Dnexrponno-6mbauoTeunas cucrema eLIBRARY.RU.

4) Ionutemarnueckas pedeparuBHO-OMOIMOrpaduyeckas 1 HaykoMeTpuueckas O6asza

nmaHHbIX Web of Science.

5) baza naHHbIX MEXIYHApOAHBIX HHIEKCOB HAYYHOI'O LIMTUPOBAHUS Scopus.

8.5 Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIHOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX JJI OCBOCHHMSI AMCUUIIJIMHBI (MO1YJIs1)

1) Caiit kommanuu National Instruments http://www.ni.com/ru-ru/shop/labview.html

2) Cpena rpaduueckoro nporpammupoBanust komnanuu LabVIEW 2020 Community
Edition - https://www.ni.com/ru-ru/shop/labview/select-edition/labview-community-edition.html

3) Unctpykius o ycranoBke u aktuaiuu LabVIEW https://habr.com/ru/post/501050/

4) ®opym umkeHepos. - https://labviewportal.org/

5) TlepeBonabl TOKyMEHTAIIMU U y4eOHBIX MaTepuaiioB kommnanuu National Instruments,
BBITIOJTHEHHBIE ABTOPHU30BAaHHBIM pPETHOHAIBHBIM Y4eOHBIM 1eHTpoM "LleHTp TexHosoTHiI
National Instruments" Ha 6a3e HoBoCHOMPCKOTO rocy1apcTBEHHOTO TEXHUYECKOTO YHUBEPCHTe-
Ta. - http://nitec.nstu.ru/library/translations/manuals.php u
http://nitec.nstu.ru/library/translations/material.php

6) Usmepenuss B LabVIEW. PykoBojacTBo mo mpuMeHeHuto. Y4eOHbIld meHTp "LleHTp
texHosioruit National Instruments". HoBocuOupckuii rocynapCTBEHHBIM TEXHUYECKHN YHUBEP-

cuteT, Poccmiickuii ¢unman kopnopaumu National Instruments. — 2006. — 148 c.
http://kepstr.eltech.ru/tor/ptri/Literatura/NI_Meas_LabVIEW.pdf3)

8.6 JlumeH3moHHOE M CBOGOIHO PACIIPOCTPaHsieMOe IPOrpaMMHOe odecrevyeHne,
HCIOJIb3yeMoe TPH OCYIeCTBJIEHHH 00pa30BaTeILHOI0 Mpoiecca
M0 THCHHUIIJIHHE

Tabnua 5 — [lepedenb UCNOIB3YEMOT0 MPOrPAMMHOT0 00eceYeHUs

Haumenosanue 110 PexBu3UTHI / yCIIOBUS MCTIOTB30BaHUS
Microsoft Imagine Premium Jlunien3nonHkIH qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOO1HAS TUIIEH3HS, YCTIOBUS UCTIOJIB30BAHUS 110 CCBIIKE:

https://www.openoffice.org/license.html
NI LabVIEW Horoop AD44 Ne 036/51 ot 04.02.2015, JIutieH3MOHHBIN
nuck Ne 781851-3599
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9 Opraﬂn3aun0HHO-nenarornqecxue ycioBus

Opranuszanus 06pa30BaTEIbHOIO MPOLECcCa PErVIAMEHTHPYETCSI YU€OHBIM IIJIAHOM H pac-
MUCAaHUEM YUeOHBIX 3aHATHH. SI3bIK 00yueHus (mpenonaBaHus) — pycckuil. s Bcex BHIOB
ayIUTOPHBIX 3aHATUHN aKaJeMUUYECKUHN 4ac yCTaHABIMBAETCS MPOAOJDKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUU CBOEW WHIMBHIYaTbHON 00pa3oBaTENbHONW TPAaeKTOpUU OOydaro-
IIMICS UMEET TMPABO HA Mepe3aueT COOTBETCTBYIONINX JUCIUIUIMH U MPO(ECCHOHAITBHBIX MO Y-
Jelf, OCBOCHHBIX B IPOIIECCE MPEIIIECTBYIOMET0 00ydeH s, KOTOPBI 0CBOOOKAaeT 00yuarome-
rocst OT HEOOXOIUMOCTH UX MIOBTOPHOTO OCBOCHHMSL.

9.1 Odpa3oBaTe/IbHbIE TEXHOJIOTHH

VY4eOHbIN MpoIecC MPHU MPENOJaBaHUKU Kypca OCHOBBIBAETCS HA HUCIIOJIB30BAHUH TPAU-
IIUOHHBIX, MHHOBAIIMOHHbLIX U I/IH(i)OpMaIII/IOHHBIX O6pa3OBaTeJ'IBHI)IX TEXHOJIOTHH. TpaILI/IHI/IOH-
HBIC O6pa3OBaTeJ'II)HI)I€ TEXHOJIOTUHU MPEACTABJICHBI JICKOIUAMU U CCMUHAPCKUMHA (HpaKTI/ILIeCKI/I-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHI)Ie 06p330BaTeJ'IBHBI€ TEXHOJIOTUU HCIIOJB3YIOTCA B BUJAC HINPO-
KOI'O MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOPM MpoBeAeHUs 3aHATHIH. THpopmarmoHHbIe
00pa3zoBaTelIbHbIE TEXHOJIOTUHM PEATU3YIOTCA IyTeM AaKTUBHM3AIlMU CaMOCTOSITEIIbHOW paboThI
CTYJIEHTOB B MH(OPMAIIMOHHOM 00pa3oBaTeIbHOM cpejie.

9.2 3aHATUS JEKIIUOHHOT0 THIIA

JIeKIMOHHBIN KypC MpearoJiaraeT CUCTEMaTU3MPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOMPO-
COB y4ueOHOTO TJIaHa.

Ha nepBoii nekuuu ektop 0053aH NpeAYNPEeaUTh CTYACHTOB, IPUMEHUTENHHO K KAKOMY
6a30BoMy yueOHUKY (yueOHUKaM, y4eOHBIM OCOOUSIM) OyIeT MPOYUTaH Kypc.

JIekMOHHBIN KypC JTOJDKEH JaBaTh HAMOOJBINN 00beM MH(OpMANMU B 00ecIeurnBaTh
Oosiee riyOoKoe MOHMMaHKUE Y4€OHBIX BOIPOCOB IIPHU 3HAYUTEJIBHO MEHBIIEH 3aTpaTe BpEMEHH,
4eM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB HAa CAMOCTOSATENILHOE U3yUEHHE MaTepHala.

9.3 3aHsATHA CEMHUHAPCKOT0 THIIA

BrimonHenue mabopaTopHbIX padOT CTYACHTaAMH OCYIIECTBISIETC B Opuragax a0 3 deso-
Bek. OdopMiieHHe OTYeTa CTYICHTAMH OCYIIECTBIISIETCS] B KOJIMYECTBE OJTHOTO OTYETa Ha Opura-
Iy B COOTBETCTBHUH C MPaBHIAMH 0(OPMIICHHSI CTyIeHUECKIX paboT. OTueT odopmirsieTcs: mocie
BBITIOJTHEHUS SKCIICPUMEHTAIBHBIX MCCICIOBAHUNA M MPEICTABISCTCS MPENoaBaTeio Ha Ipo-
Bepky. [locie mpoBepku otder jubO0 Bo3BpaiaeTcs (MIpy HAIMYMKA 3aMEYaHU) Ha JOpabOTKy,
100 MOAMUCHIBACTCS K 3alHTE.

JlabopaTopHbie pabOTHI 3alIMIIAKOTCSA CTYICHTaAMH WHAWBHIYAIbHO. KakIplii CTyIeHT
MOJTy4aeT BOMPOC MO TEOPETUYECKON YaCTH, WM 110 HPOIECIYpe MPOBEACHUS SKCIEPUMEHTAIb-
HBIX WCCIICJIOBaHUH, WIM TI0 TIOCIEAYIONed 00padoTKe pe3yiabTaToB, MOCIE Yero eMy Hpeso-
CTaBISIETCS BpeMsl Ui MOJATOTOBKHM OTBeTa. [Ipy OOCY)KICHHWM OTBETa MPETOIaBaTEb MOYKET
3aJ]aTh HECKOJIBKO YTOYHSIONIMX BOIMPOCOB. B cilydae eciin CTyleHT IEMOHCTPUPYET JAOCTaTOY-
HOE 3HaHUE BOIPOCa, paboTa CYMTACTCS 3alTUIICHHON.

OueHuBaHue 3aJaHMM, BBIOJHEHHBIX Ha JTaOOPaTOPHOM 3aHSTHUU, BXOJIUT B HAKOIUJICH-

HYIO OLICHKY.
9.4 CamocrosiTesibHAst padoTa 00y4YalOIMXCS M0 JUCHUIIIHHE (MOTYTI0)

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO NPOLIECC aKTUBHOTO, LIEJIECHAINPABICHHOTO
pUOOPETEHUs CTYIEHTOM HOBBIX 3HAHUM, yMEHHUI 0e3 HemoCpeICTBEHHOIO y4acTHs Iperoja-
BaTells, XapaKTepU3YIOLIUIiCS MpeAMETHOW HaIlpaBIeHHOCTHIO, 3()h()EKTUBHBIM KOHTpPOJEM U
OLIEHKO pe3yNnbTaToOB JIEATEILHOCTH 00yJaromerocs.

Ienu camocToATENEHON PabOTHI:

- CUCTEMAaTH3alus U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;
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- yriryOJeHue u paciiupeHue TEOPETUYECKUX 3HAHUM;

- hopMHUpOBaHKE YMEHHUI HCIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO OKYMEHTALHIO,
CIELUAJIbHYIO JINTEPATYPY;

* pa3BHUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHKE CAMOCTOSTEIHLHOCTH MBIIICHHS, TBOPYECKOW MHUIIMATHBEI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpEaIN3aliiy;

* Pa3BUTHUE UCCIECA0BATEIbCKUX YMEHHUM U aKaJEMUYECKUX HABBIKOB.

CamocTosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAUBUIAYAIbHO WM IPYNIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT LI€JId, 00bEMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMaTHKHU.

TexHonorus opraHu3any CaMOCTOSITEIbHON pabOThI CTYAEHTOB BKIIOYAET UCIOJIb30Ba-
HUEe MHYOPMAIIMOHHBIX U MaTEPHAIHHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyAUTOPHON CAMOCTOSITEIBHOW pPabOTHI CTYIEHTOB MOXKET
MPOXOJIUTh B MUCbMEHHOM, YCTHON MIJIM CMEIIAHHOM opMe.

CryneHThl JOJKHBI MOJIXOAUTHh K CaMOCTOSITENbHON padoTe Kak K HauBaKHEHIIeMy
CPEICTBY 3aKpEIJICHUSI U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUI, BbIpaOOTKE €IMHCTBA B3IJIAJIOB HA
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOpETEHUs ONPEIeIEHHBIX HaBBIKOB M HCIIOJIb30BaHUs Ipodec-
CHOHAJIBHOW JINTEPATYPHI.

9.5 MeToanueckue yKa3aHus JUIs 00y4aOIINXCS M0 OCBOCHU ) TUCHUTITHHBI

[Ipn u3yyeHUM IUCHUIUIMHBI O0yYaromMMCs 11€JIeCO00pa3HO BBIMOIHATH CIENYIOIINe
PEKOMEHALINN:

1. U3yuyeHue yueOHON TUCIUILIMHBI JOJHKHO BECTHCh CHCTEMaTHUYECKH.

2. [locne nzyueHus: kakoro-iaubo paszzena no y4eOHUKY WM KOHCIEKTHBIM MaTepuaiam
PEKOMEHIyEeTCs 10 NaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEIEIICHHUS, TOHATUS Pa3ze-
na.

3. Ocoboe BHUMaHUE CIEAYET YAEIUTh BBIMOJIHEHHIO OTYETOB 110 MPAKTHYECKUM 3aHATHU-
SM U MHJIUBHUyaIbHBIM KOMITJIEKCHBIM 3a/IlaHHUSIM Ha CaMOCTOSITEIbHYIO padoTy.

4. Bcs TemaTHKa BOIIPOCOB, M3y4aeMBbIX CAMOCTOSITENIBHO, 3a0a€TCsA Ha JICKUUAX MPENOo-
naBareneM. VM ke [aroTcsi HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3aHHBIE B IEPUOANYECKON
Hay4YHOU JIuTepaType) uist 0oJiee JeTaabHOI0 MOHUMAaHUs BOIIPOCOB, O3BYYEHHBIX HA JIEKLIUU.

IIpu camocTosATeNBbHOM TPOPAOOTKE Kypca 00ydyaronirecs A0JKHbI:

* IPOCMATPUBATh OCHOBHBIE ONPEAEICHUS U (DaKTHhI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUU MaTepual U JOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJIOBAHHOM 110 JAHHON TEME JIUTEPaTyphl;

* U3YYNUTb PEKOMEHIO0BAHHYIO JINTEPATYPY, COCTABIIATh TE3UCHI, AaHHOTALMU U KOHCIIEKTBI
HaunboJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJIBHO BBIIIOJIHATD 3aJJaHUs, AHAJOTMYHBIE IIPEAIAracMbIM Ha 3aHATHSX;

* MCTI0JIb30BaTh JUIS CAMOIIPOBEPKH MaTepuaibl (JOH/Ia OLIEHOYHBIX CPEACTB.

9.5.1 Meroauyeckue ykazaHusi Ipu padoTe HA/l KOHCIIEKTOM JeKIMHU

B xoje NEKIMOHHBIX 3aHATHI HE00XOJMMO BECTH KOHCIICKTHUPOBAaHHE YU4EeOHOTO MaTe-
puana. O6pamath BHUMaHUE Ha KaTeropuu, (OPMYIUPOBKHU, PACKPHIBAIOIINE COJEPIKAHUE TeX
WIA UHBIX SBJICHUW M MPOIIECCOB, HAYYHBIC BBIBOJBI M MPAKTHYCCKHE PEKOMEHIAINH, TIOJI0XKHU-
TEJBHBINA OTBIT B OPATOPCKOM HMCKYCCTBE. JKenaTenbHO OCTaBUTh B pab0OYUX KOHCIEKTaX IMOJs,
Ha KOTOPBIX JeNaTh MOMETKH U3 PEKOMEHIOBAHHON TUTEPaTypPhl, JOTOIHSIIONINE MaTepHal mpo-
CIIYIIIaHHOM JIEKIIMH, a TaK)Ke MOJYEPKHUBAIOIINE 0COOYI0O BaXKHOCTh T€X WJIM MHBIX TEOPETHYe-
CKUX TMOJIOKEHUH. 3a/1aBaTh MPEnoAaBaTeNio YyTOUYHSIONINE BOTIPOCHI C IENbI0 YACHEHUS Teope-
TUYECKUX TMOJIOKEHHM, pa3peleHus: CIOPHBIX CUTyalluid U T.J.
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9.5.2 MeToanyeckue yka3aHus 10 CaAMOCTOSITEJIbLHOM padoTe HAJ U3yYyaeMbIM MaTe-
PHMAJIOM M IIPH NOATr0OTOBKE K NPAKTHYECKUM 3aHATHAM

HaunnaTe Hazo ¢ U3y4eHus peKOMEHA0BaHHOH uTepaTypbl. Heo0X01MM0O NOMHUTB, YTO
Ha JICKIMKA OOBIYHO PAacCMaTPHBAETCS HE BECh MaTepHall, a TOJbKO ero dacTb. OcranbHas ero
9acTh BOCIOJIHSETCS B MPOLIECCE CaMOCTOATENbHOM paboThl. PaboTa ¢ peKOMeH0BaHHOM TUTe-
patypoii obs3arensHa. Ocob0e BHUMaHUE MPH ITOM HEOOXOAMMO OOpaTUTh HA COJEPIKAHHUE OC-
HOBHBIX IIOJIO)KEHUH M BBIBOJOB, OOBSCHEHHE SBJICHUH M (DAaKTOB, YACHEHHE MPAKTUYECKOTO
MPUJIOKEHHUS PACCMaTPUBAEMBIX TEOPETHUECKUX BOMPOCOB. B mporecce 3Toii paboThl HEOOXO-
MO CTPEMMTbHCSI MOHATh U 3allOMHUTH OCHOBHBIE IIOJIOKEHUSI pacCMAaTpUBAEMOro MaTepuaa,
IIPUMEPBI, MOSICHSIOIIME €0, a TAKXKE pa3o0paTbcs B WIUIIOCTPATUBHOM MaTepHalle.

9.5.3 Meroauueckue yKa3anus 1Mo BbINOJHEHUIO pacueTHO-TpaguyecKoil padoThl

Tema padotbl «llonydyeHrne HaBBIKOB pabOTHl B cpele Ipaduyeckoro mporpaMMHUpoBa-
uus LabVIEW».

Heab paGoThl: OCBOMTH OCHOBHBIC MPUEMbI pabOTHI JJIsl MCIOJIb30BaHUs cpenbl Lab-
VIEW npu penieHnn nHXEHEpHbIX 3a/1a4.

Boinonnenue 3amanuit PI'P nonpa3ymeBaeT 3HaHHWE OCHOBHBIX NMPHUHIUIOB PaOOTHI B
cpene LabVIEW u rOTOBHOCTh CaMOCTOSITENILHO HAXOAUTh HHPOPMAIIHIO 10 paboTe ¢ HeoOXo-
TUMBIMA (QYHKUMAMHU, pa3Ouparbes ¢ (opMaTramMHu HCHOJIb3YeMbIX JaHHBIX. HeoOxoaumo wuc-
M0JIb30BaTh CIIPaBOYHbIC M3/aHMs (CM. UCTOYHHK [4] B myHKTe 8.2), MOMCKOBBIC CHCTEMbI HH-
TEpHET U cucTeMy momoriu camoii cpensl LabVIEW mist HaxoxkIeHus OMMCAHUS U TPHMEPOB
WCIIOJIb30BaHUs HE0OX0MMBIX QyHKIHH. Takke He0OX0IMMO MCIIOIB30BaTh OTIA0YHbBIE CPE/I-
crBa LabVIEW mis moucka CMHTAKCHYECKUX M JIOTHYECKHX OMIHOOK B mporpamme. [lonesHo
UCIO0JIb30BATh JIOTIOJHUTENbHbIE HHIUKATOPHI (Jloruyeckue, 1udposble, rpaduueckue) s
0TOOpaXE€HUS MPOMEKYTOUHBIX PE3YJIbTATOB.

10 Onucanne MaTepHaJIbHO-TEXHHYECKOT0 00ecneuyeHus1, He00X0AUMOro ISt
OCYIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOoLecca Mo AUCHUILUIUHE (MOTYJII0)

10.1 YueOHo-1200paTOpHOE 000PYyI0BaAHHE

Tab6numa 6 — [lepedyenn o6opynoBanus 1adbopaTopuu

HanmeHoBaHue ayauropun Hcnonp3yemoe
Aynuropus
(;maboparopun) 000pyI0BaHKE
213/3 Jlabopatopus no uzydenuto | NI ELVIS II, DAQ-yctpoiictBa kommanuu Na-
AIIEKTPOHUKHU U MUKporpo- | tional Instruments, myRIO
IIECCOPHOM TEXHUKHU [lepcoHaabHBIE KOMITBIOTEPHI

10.2 Texnu4yeckue U 3JIEKTPOHHBIE CPEACTBA 00yUeHHs

JIeKIIMOHHDbIE 3aHATHS.

Aynutopuu 1is JIGKIMOHHBIX 3aHATHI YKOMILJICKTOBaHBI MEOECIbIO U TEXHUYECKUMU CPE /-
CTBaMH OOYUCHHUS, CIYXXAIUMH JJIsl IPECTaBJICHUsT Y4eOHOM MH(POPMAIIUU OOJIBIION ayJUTO-
pun (HaOOpBI JAEMOHCTPAIMOHHOTO 000pymOBaHUs (IIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarJIIHbIe TOCOOHS], TEeMATHUYECKHUE UILTIOCTPALIHH).

Jnia peanuzanuy JUCHUILTAHBI TOATOTOBJICHBI CIIEAYIONINE MPE3CHTAIUU:
1. Bsenenue LabVIEW
2. OcuoBsl LabVIEW 1

JlabopaTopHbIe 3aHATHSA.
JIns maGopaToOpHBIX 3aHATHI Hcnoib3yercs ayautopus Ne 213/3, ocnHamienHas oOopymo-
BaHUEM, YKa3aHHbBIM B Ta0I. 8.
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CamocrosiTesibHas padoTa.

[Tomenienus st caMOCTOATENBbHON pabOThl OCHAIIECHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MOHOCTBIO TIOJIKJIFOUCHHS K ceTu «IHTepHET» U AOCTYIOM K 3JIEKTPOHHOM HHPOPMAITMOHHO -
oOpasoBarensHOM cpene KHAI'Y:

- yutaneHbeli 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIC Kiacchl (aya. 211 kopmyc Ne 3).

11 HNunle cBeneHus

MeToauueckue PE€KOMEHIAIINA T10 oﬁyqenmo JIMI ¢ OrpaHU4Y€HHBIMH BO3MOKHO-
CTAMHU 310POBbA U HHBAJIMA0OB

OcBoeHMe NUCHUIUIMHBI OOYyYaIOUMMUCS C OTPAaHUYEHHBIMU BO3MOYHOCTSMHU 3/10pPOBbS
MOXXET OBITh OPraHM30BaHO KaK COBMECTHO C APYTMMHU OOY4YarOUIMMUCS, TaK U B OTAEIBHBIX
rpynmnax. [Ipennonaratorcs cnenyaibHble YCIOBUS JUIsl TOJydeHUs] 00pa3oBaHusl 00yJaromuMHu-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 37I0POBBSL.

[Ipodeccopcko-nenarornyeckuii CoOCTaB 3HAKOMUTCSI € TCUXO0JIOT0-(U3HOJIOTUYECKUMHU
OCOOEHHOCTSIMU O0YYaOIIMXCSl UHBAJIUIOB U JIUI C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl, UHAWBUyaIbHBIMU MpOTpaMMaMH peadMINTAlluU WHBAIUIOB (mpu Hanuuuu). Ilpu HeoO-
XOJMMOCTH OCYILIECTBIISIETCS JOIMOJHUTENbHAS MOANEpKKa MPEnoJaBaHusl ThIOTOpPaMU, MCUXO-
JIOTaMH, COIMATBLHBIMU PaOOTHUKAMH, TTPOIIEIITUMHU TTOJATOTOBKY aCCHUCTEHTAMH.

B cootBeTcTBHU ¢ MeTOAMYECKUMHU peKoMeHaanusasMu MunoOopaayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpennoJiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE M pe-
(breKcUBHBIE METOJIBI O0YYEHUS, TEXHOJIOTHH COIMOKYITYPHOU peaOUIUTAIINH C IIENIbI0 OKa3a-
HUS TIOMOIIHA B YCTAHOBJIEHUH TTOJTHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C IPYTUMU CTYICH-
TaMH, CO3JJaHUU KOM(OPTHOTO TICUXOJOTUYECKOTO KIIMMaTa B cTyaeHueckou rpymne. [Togbop u
pa3paboTka yuyeOHBIX MaTepHaJIOB MPOU3BOAATCSA C Y4ETOM MPEJOCTaBICHUs MaTepuana B pas3-
JUYHBIX (opMax: ayAuadbHOM, BU3YaJIbHOM, C HCIOJIb30BAHMEM CHEIMAIbHBIX TEXHHUYECKHUX
CPEICTB U UH(POPMAILIIOHHBIX CUCTEM.

OcBoenue aucuuiiviabl Juinamu ¢ OB3 ocymecTBisieTcss ¢ MCHOJIb30BAHUEM CPEICTB
oOyueHusi 00IEero U CreurualbHOro Ha3HaueHus (MepCOHAILHOTO U KOJUIEKTHBHOTO HCIOJIB30-
BaHMs). MaTepuaabHO-TEXHUUECKOE 00ecriedeHre mpeaycMaTpruBaeT MPUCIIOCOOIeHNEe ayauTo-
puii k Hyxaam jun ¢ OB3.

®dopma npoBeACHUS aTTECTALMU Ui CTYIEHTOB-MHBAIMIOB YCTAHABIMBACTCA C yYETOM
WHJIMBHAYAIBHBIX McuX0du3ndeckux ocooeHHocrer. s crynentoB ¢ OB3 npenycmaTtpuBaet-
cs gjoctynHas ¢popMa MpeoCTaBlIeHUs 3aJaHUI OIIECHOYHBIX CPEJICTB, & UMEHHO:

*B TIEYaTHOW WM DIEKTPOHHOM ¢dopMe (g JUI C HAPYIICHUSIMH OIOPHO-
JIBUTATEIBLHOTO aliapara);

- B [IeYaTHOM (hopMe WM 3IEKTPOHHOU PopMe ¢ yBETHUEHHBIM HIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIULI C HAPYLICHUSIMU CIIyXa, PeUH, 3pEHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3aJlaHusl BCIyX (AJIs JUI] C HAPYILICHUSAMU 3PCHHUS).

CryneHTaM ¢ MHBAIMIHOCTHIO YBEJIMYUBACTCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJis TakuX CTYJEHTOB MpeaycMaTpuBaeTcs AOCTYyMHas (Gopma mpenocras-
JIEHUS] OTBETOB Ha 33/IaHUsl, 8 IMEHHO:

* MUCbMEHHO Ha Oymare wiu HabOpOM OTBETOB Ha KOMIbIOTEpE (7S UL ¢ HAPYILIECHUS-
MU CIIyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIH30BAHUEM YCIYT acCUCTEHTa (s
JIUI] C HApYIICHUSIMU OMOPHO-/IBUTaTENILHOTO ariapara);

* YCTHO (TSI JTUI] C HAPYIICHUSMH 3PEHHUS, OTIOPHO-ABUTaTEIHHOTO annapara).

[Tpu HeoOxoauMOCTH 7Sl 0OYYAIOIIUXCSI ¢ MHBAMAHOCTHIO TIPOIIEAypa OLIEHUBAHUS pPe-
3yNbTaTOB OOYYEHUS MOKET IPOBOJIUTHCS B HECKOIBKO ATAIOB.
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[Tpunoxxenue 1

®OH/]I OHEHOYHBIX CPEJICTB'
10 JUCIUILINHE
HNucTrpymenTaiabublie cpeacrsa LABVIEW

Hanpasnenue noarotoBku 12.03.04 "Buomexuuyeckue cucmemvl u mexunono2uu"
Hamnpasnennocts (podusis) Hnorceneprnoe 0eno 6 meouko-ouonocuyeckou npakmuke
00pa3oBaTeNIbHOM MPOrpaMMbl
Kpanmdukamnms BBITyCKHHKA bakanasp
T'ox Hayaa IMOArOTOBKH 2021
(no yuebHomy niamy)
dopma 00ydeHus OuHas
Texnonorust 00yueHus MpaouyuoHHas
Kypc Cemectp TpynoemMKkocTsb, 3.€.
3 6 5
Bun npomexyTouHoil arTecTanuu Ob6ecrnieunBaroliee MoapasaeicHue
IK3zamen Kageopa 113 - [Ipomviuinenuas snekmponuxa

'B AAaHHOM IPUJIOKCHUU MMPEACTABJIICHBI TUITIOBBIC OLICHOYHLIC CPCICTBA. IToaHBIN KOMILIEKT
OLCHOYHBIX CPCACTB, BKJIIOYAIOIIHI BCE BAapHUaHThI 3aJlaHuM (TCCTOB, KOHTPOJIbHBIX pa60T n ,Z[p.),

npeajiaracMbIx 06yqa10111eMyc;1, XpaHUTCA Ha Ka(benpe B 6YMEDKHOM H DJICKTPOHHOM BU/IC.
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1 Ilepeuyenn miIaHUpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBIMH pe3yJibTaTaMu 00pa3oBaTe/IbHON NPOrpaMMbl

Tabmuua 1 — KomnereHuy u MHIUKATOPBI UX TOCTHKECHUS

Kona n saumeHoBanue
KOMIIETEHIINU

Nuaukatopbl JOCTUKEHUS

IInanupyemsblie pe3ysIbTaThl
00y4eHUs 10 TUCHUIUINHE

Oo6menpodeccrnoHaIbHBIE

OIIK-4. Cnocoben
MMOHUMATH TPUHITUITBI
paboTHI COBPEMEHHBIX
MH(POPMAITUOHHBIX
TEXHOJIOTHI U
WCIOJIb30BATh UX IS
pelIeHus 3a1a4
npodeccuoHaIbHOM
JESITEITLHOCTH

OIIK-4.1 3naeT npyUHIUIIBI PAOOTHI
COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTUH, TPUMEHSIEMBIX B TIPO-
(heccroHaTBHOM AESITEIBHOCTH

- 3HaTh NPUHIHIIEI 00PabOT-
KU, aHaJIM3a U TPEACTaBICHUS
uHpopManuu B cpeze rpadpu-
YEeCKOT0 POTrPaMMHUPOBAHUS
NI LabVIEW

OIIK-4.2 YMmeer UCHOJIB30BaTh CO-
BpeMeHHbI€ NH(OPMALIMOHHbIE TEX-
HOJIOTUHA IJIA peHIeHI/Ifl 3a1a4 HpO-
(heccroHaTBEHOM IESITENIBHOCTH

- YMeTh HCIOJIb30BATh CPELY
rpaguueckoro nporpaMmMmupo-
Banus NI LabVIEW s pe-
HIeHus 3a1a4 npodeccro-
HaJbHOH NeATEIIHHOCTH

OIIK-4.3 Bnaneetr HaBbIKAMH TIPH-
MEHEHHS COBPEMEHHBIX HHPOpMa-
[IMOHHBIX TEXHOJIOTUH TIPU PEIICHUH
3a/1a4 TPo(ECCUOHAIBHON JIESATENb-
HOCTH

- Bragets HaBbIKaMU MIpuMe-
Henus cpensl LabVIEW npu
penieHnu 3aaad npodeccro-
HaJbHOH NeATEeILHOCTH

Tabmuma 2 — ITacopt ¢hoHAA OIIEHOYHBIX CPEICTB

KonTposmpyembie HaumenoBanue
®opmupyemas
pasnaeJibl (TeMbl) OLEHOYHOI0 IloxazaTrenu oeHKH
KOMIIeTeHI U
AUCHUILINHBI Cpe/icTBa
Temnr 1,2, 3,4,5,7, | OIIK-4 JlaGopaTopHble | ApryMEHTHUPOBAHHOCTb OTBE-
8 paboTHI TOB
Tempr 1 -6 OIIK-4 Pacuetno- [lomHoTa ¥ TPaBUIBHOCTH
rpaduueckas BBITIOJTHEHUS 3aJaHU
pabora
Tewmsr 1-8 OIIK-4 DK3aMeH AprymMeHTUPOBaHHOCTD U
MOJIHOTA OTBETOB.

2 Mertoauueckue MaTepHaJibl, ONpe/iesolue MPoleIypPbl OlleHUBAHUS 3HAHMIA,
YMEHHUIi, HABBIKOB M (MJIH) ONBITA AeATeJbHOCTH, XapaAKTePHU3yI0LHe Mpouecc

¢dopmMupoBaHus KOMIIETEHUN I

Meroauueckre MaTepHabl, OTPEACIAIONINE MPOIEAYPhl ONICHUBAHUS 3HAHUM, YMEHHH,
HABBIKOB ¥ (MJIM) OIBITA JEATEIBHOCTH, MPEICTABICHBI B BH/IC TEXHOJOTHUYESCKON KapThl JUCIH-
wnHkI (Tabnuma 3).
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Tabmuua 3 — TexHonmoruueckas kapra

Haumenopa- Cpoku IIkana
HHE Kpurepun
OLIEHOYHOT 0 BRITIOMI- | OHCHMBA- OllEHUBAHUS
HEHUs HUA
cpencTBa
6 cemecTp
Ilpomesrncymounas ammecmauusn 6 ghopme IK3ameHa
1 [Tocemenue B TeuyeHue | 16 6amwioB | 3a mocemnieHue 2 4acoBOd Jjekuuu — 1 Oayn
JICKIUN cemecTpa (Bcero 16 6amioB);
2 | JJaboparopHast | B TeyeHue | 5 GayuioB
pabora 1 cemecTpa 3a BBINIOJIHEHUE JTa00paTOpHOM paboThI — 10 8
3 | Jlabopatopuas | B Teuenue | 5 GamaoB | 0amnos (Bcero 28 6ansos);
pabora 2 cemecTpa
4 | JlabopatopHas | B TeueHue | 5 6amnos | 3a caady PI'P — no 16 Gamnos, mpu sTom 3a
pa60Ta 3 ceMecTpa «OTJINYHOY - 16 0aLIoB,
5 | JlabopatopHast | B TeueHume | 5 G6amio | «xoporoy - 12 6amnos,
pa60Ta 4 ceMecTpa (YOOBJIETBOPUTECIIBHO)) - 6 OasIoB.
6 | JlabopatopHas | B TeueHue | 8 OauIoB
pabota 5 cemecTpa
7 PT'P B TeueHue | 16 6amnoB
cemectpa
Texkyiuit KOHTPOJIb: 60 6amioB
OK3aMeH: 30 6amtoB | «oTnuyHO» - 30 OaMJIOB — CTYNEHT BJaJCeT
3HAHUSAMH B TOJHOM OOBEME, CaMOCTOSITENb-
HO, JIOTMYECKH TOCJIEI0BATEIbHO U UCYEPIIbI-
BaIOII[€ OTBEYAET HA MTOCTABIIEHHBIE BOMIPOCHI;
«xopomro» - 20 6a/ioB — CTYACHT BiaJceT
3HAHHUSIMU TTOYTH B ITOJTHOM 00beMe (MMEIOTCS
npoOesibl 3HaHUH TOJIBKO B HE-KOTOPBIX, 0CO-
OCHHO CJIOKHBIX pa3jeliax); He JOIMYyCKaeT
BMECTE C TEM CEPbE3HBIX OIIMOOK B OTBETAX;
«yAoBieTBOpUTenbHO» - 10 6amioB — cry-
NEHT BJIaJieeT TOJBKO 00s3aTeNbHBIM MUHHU-
MYMOM 3HAHHUU MO JTUCIUILINHE;
«HEyI0BIETBOPUTENbHO» - 0 — 6aymioB — CcTy-
JNEHT HE OCBOWJ 0053aTelIbHOr0 MHUHHUMYyMa
3HaHWM, HE CMOCOOEH OTBETUTh Ha IOCTaB-
JICHHBIM BOTIPOC.
HUTOI'O: 90 6atoB
Kputepuu oneHnku pe3yjibTaToB 00y4eHHs 110 AUCHUILIMHE:
0 — 64 % or MakcUMalbHO BO3MOXHOW CyMMBbl OaUIOB — «HEYAOBIETBOPUTEIHHO

(HeZOCTAaTOYHBIN YPOBEHb IS TPOMEKYTOUHOM aTTECTAIIMH 1O TUCLIUIUINHE);

65 — 74 % oOT MakCUMaJbHO BO3MOXXHOH CyMMBI OaJlJIOB — «YyIOBJIETBOPUTEIHLHO»
(MoporoBbIi, MUHUMAJIbHBIN YPOBEHB);

75 — 84 % OT MakCUMaJIbHO BO3MOXHOU CYMMBI OAJIJIOB — «XOPOIIO» (CpeHUIN YPOBEHD);

85 — 100 % OoT MakCUMaJIbHO BO3MOKHOM CyMMBI 0aJlIOB — «OTIMYHO» (BBICOKHNA, MaKCUMaIIb-
HBIH YPOBEHB)
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3 TunoBble KOHTPOJBbHBIE 32JaHUS WJIH HHbIE MAaTepPUAaJIbl, He00X0AUMBbIe 1JIA
OIleHKY 3HAHWIi, yMeHH i, HABBIKOB U (WJIN) ONBITA /IeSITeILHOCTH, XapaKTep -
3yrouue npouecc popMmupoBaHus KOMIIETEHIINH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 1Sl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH

PT'P

3aoanue

1. Pa3paboTars BUPTYyadbHBINA TPUOODP, KOTOPHIA BEIUYMCIIAET 3HAYECHUS ABYX SKBUBAJICHT-
HBIX YUCJIOBBIX (POPMYIN Y1~ Yo U Z1~ Z» C YKa3aHHBIMU B BapUaHTE MHJWBUYyalIbHOTO 3aJaHUS
3HAYCHUSIMU MCXOJTHBIX JaHHBIX. BeUucieHne 4ucioBbIX (GOpMyH Y1 M Z1 BBIIOJHUTH C ITOMO-
uipio cTpykrypbl Formula Node, a Beiuncienue uncioBbix GopMyll Y2 U Zp BHIIOJHUTH C TIOMO-
b0 6a30BbIX MaTeMatuueckux ¢pyHkuii LabVIEW.

2. CrenepupoBatrh nepuoanyeckuil curnai ¢ popmoit «Formy, ammiurtynoit «Uy», dazoit
«Alfay, yactoroit «t» cormacHo HOMepy BapuaHTa 1o Tabnuiie 4.

Tabnuna 4 — [TapameTpsl IepHOIUUYECKOTO CUTHATIA

Bapuanrt Waveform U Alfa f
0 CHHYCOUIAITbHBIN 100 30 50
1 TPEYrOJIbHBIN 110 45 60
2 MUII000pa3HBIH 120 60 100
3 CUHYCOUTATHHBIN 130 75 120
4 TPEYrOJIbHBINA 140 90 150
5 MAI000pa3HBII 150 105 180
6 CHUHYCOMIAJTbHBIN 160 120 200
7 TPEYrOJTbHBINA 170 135 40
8 MAI000pa3HBII 180 150 20
9 CHUHYCOMTAJTbHBIN 190 15 30

OTto0pa3uth Ha rpaduke OAUH MEPUOJ] 3aJaHHOTO curHaia, HailtTu RMS 3Hauenue Ha mne-
puoje.

3anucath B TEKCTOBBIN (Paiiy1 MTHOBEHHbIEC 3HAUEHUS MTOJIOBUHBI IIEPHOJIa TEHEPUPYEMOTO
CUTHAJIa ¥ HalTU CpeJiHee 3HaUCHUE Ha MOJIYIIEpUOe CUTHATIA.

Cooeprcanue omuema

1. HazBanue pa®oTbl 1 HOMEp BapuaHTa MHIUBUIYAIBHOTO 3aJaHHS;

2. ®amunus, UMs, OTYECTBO, HOMEP TPYIIIBI CTYICHTA;

3. Tekcr 3amanus, Gopmynbl, B TOM BUJE, KaK OHU MPUBEACHBI B BapUaHTE MHAWBUIY-
AJILHOTO 3aJIaHMS;

4. O6nactu JOMYyCTUMBIX 3HAYCHHH JIJIsl IEpEMEHHBIX Y1 U Yo,

5. Pacneuarka Giok-auarpaMmbl BUPTYaJIbHOTO ITpUOopa.

SAIIUTA JJABOPATOPHBIX PABOT

Jlabopamopnas paboma Ne 1

U3yuenue ocHo8HbIX NPUHYUNOG PA3PAOOMKU BUPMYATILHBIX NPUOOPOE 8 NPOCPAMMHOU
cpeoe LabView.

1) M3 xakux OCHOBHBIX KOMIIOHEHTOB cocTout BII?

2) Yrto nonumaercs noj uurepdericom nosip3osarens BI1?
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3) Kakue nmanuTpel 1OCTYNHBI AJIs JIULEBON aHem?
4) Haznauenue ynpasiisomux kiasum Ha BIT.
5) DneMeHT ynpaBieHUs U 3JICMEHT OTOOpaXKeHUS.

Jlabopamopnas paboma Ne 2

Ynpaenenue gvinonnenuem npocpammul ¢ NOMOWbIO CMPYKMYP.

1) Yro Takoe crpykrypa? Kakue ObiBatot cTpykrypsl B LabVIEW?

2) B kakoM mopsijike BHIOJTHSIOTCS QyHKIHH?

3) IIpuHIMI paboTHI UKJIA TI0 YCIOBHIO.

4) J151st 9ero MCIOIb3YIOTCS CIABUTOBBIC PETUCTPHI?

5) UeM IMKJI 110 YCIOBHUIO OTJIMYACTCS OT HUKIIA C (PUKCUPOBAHHBIM YHCIIOM UTEpALnii?
6) [IpuHIUI paboOTHI CTPYKTYPHI BApUAHTA.

7) 3auem HyxeH y3en FORMULA?

Jlabopamopuas paboma Ne 3

Paboma ¢ maccueamu 6 cpeoe LabVIEW

1) Yro Takoe maccuB?

2) KakuM TUIIOM JaHHBIX MOKET OBITH MacCHB?

3) Kakue THITBI JTAHHBIX HE AOMYCTHMBI JUTsl CO3aHUsI MaccuBa’?
4) Kax co3nath 0IHOMEpHBI MaccuB?

5) Kak co3nath 1ByMepHBIi MaccuB?

6) Kak ocymecTBisiercs JOCTYI K 3JIeMeHTaM MaccuBa’?

7) Hns uero cayxut snement Random Number (0-1)?

8) st uero cimyxut snemeHT Build Array?

Jlabopamopuas paboma Ne 4

I'paguueckoe omoodpadsicenue oannvix 6 cpede LabVIEW

1) Uto Takoe pa3BepTKa OCHUAIIIOTPAMMBI?

2) Uem otimmyaeTcs rpaduKk OCIUILIOTPAMMBI OT Pa3BEPTKH OCIHIIIIIOTPAMMBbI?

3) Kakue ectb pexxuMbl OOHOBJICHHUS Pa3BEPTKH OCITUILIOTPAMMBbI?

4) Yto Takoe OJHOJyueBast pa3BEPTKa OCIIUIIOTPAMMBbI?

5) B kakux ciydasx TepMuHai rpapuka oCIUUIOrPaMMBbI BBITJIAIUT KaKk MacCUuB?
6) B kakux ciydasx TepMuHai rpaduka oCIMIIONPaMMBbI BBITJIAIUT Kak Kiactep?
7) Anig yero He0OXOAUMBI IBYXKOOPAMHATHBIE Ipaduku?

Jlabopamopuas paboma Ne 5

T'enepayus u 6600 yugposvix u ananoeosvix cueHanos ¢ nomowwvio DAQ-ycmpoticme.

1) OcHOBHbBIC KOMITOHEHTBI KaHAJIOB IU(PPOBOTO BBOAa/BhIBOIa DAQ.

2) OCHOBHBIE METOJIbI, PEKUMBI U MapaMeTPhl MMOJIYUEHUSI CUTHAJIOB C MCHOJIb30BAaHUEM
DAQ yctpoiicTs.

3) OcHOBHBIE METO/IbI, PSKUMBI M MAapaMeTphbl FCHEPAIIMHA CUTHAJIOB C MCIOJIb30BaHUEM
DAQ yctpoiicTs.

3.2 3axaHus AJ1s1 MPOMEKYTOYHOM aTTeCTAIUN
9K3AMEH
Bonpocel k 3k3amMeny

1) OcHOBHBIE HHCTPYMEHTHI pa3paboTKH BUPTYyalbHBIX IpuOopoB. [Tanurpa Controls
(371eMeHTHI yIpaBieHus): CTpyKTypa naautpsl Controls, anemenTtsl maautpsl Controls: 1BUXKKH,
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KHOTIKH, MTEPEKITI0YaTeN!, IU(PPOBHIE MEPEKITI0YATEIN U BpEMEHHbIE METKH, KOMaH Ikl J1sl pabo-
ThI ¢ manutpoit Controls. [Tamutpa Tools (MHCTpYMEHTHI).

2) [Manutpa Functions (@yHkium): ctpykrypa nanutpsl Functions. O630p ¢ynkuuii na-
mutpsl Functions.

3) Hukasr B LabVIEW. Ctpykrypst For Loop u While Loop.

4) ABTOoMHAEKCAIUS IUKIJIOB, CIBUTOBBIE PETUCTPHI, Y3€J 00paTHOM CBSI3H, YIIPABJICHUE
CUHXPOHU3ALUECH.

5) MaccuBsl u kiactepsl. Co3/1aHne MacCHBa 3JIEMEHTOB YIIPABJICHUS M OTOOPaKEHUS:
OJIHOMEPHBIE MACCUBBI, IBYMEPHBIE MACCUBBI, CO3/JaHHE MAaCCUBAa KOHCTAHT, CO3JaHUE MacCHBa C
MTOMOIIIBIO IIUKJIA, CO3J]aHUE OJTHOMEPHOTO0 MacCUBa, CO3JaHue AByMepHBIX (2D) MaccuBOB ¢ mo-
Mollbto 1ukiIa. OyHKIuM paboThl C MACCUBAMH.

6) Knnactepbl: OCHOBHBIE IOHATHUS U ONIPEAEICHMS, CO3/JaHKE KJIacTepa, CO3/aHue Kia-
cTepa KOHCTaHT, MOPAIOK Kiactepa. @yHKINK pabOThI C KiIacTepamH.

7) Ctpyktypsl B LabVIEW. Crpykrypa Bapuanta Case Structure. CTpykTypa mocieio-
BatenbHOCTH Flat Sequence. Crpykrypa EVENT: koMnoHeHTBI CTpYKTYphI Event.

8) V3mer hopmysel u Beipaxkenus Formula Node, MathScript Node. ITpumeps! nemosb3o-
BaHUSI.

9) Crpykrypa Timed Loop. JlokanbHbie U rio0anbHbIe IEPEMEHHBIE.

10) CpenctBa rpaduyeckoro 0oToOpa’keHus JaHHbIX, MOJIb30BATEIbCKUI HHTEpdEIC.
I'pacduk muarpamm — Waveform Chart. I'paduk ocunsiorpaMm u IByXKOOpAMHATHBIN Tpaduk
ocuwuiorpamM: rpaduk ocrmiorpaMmm Waveform Graph, 1BykoopuHaTHbIE IpaQUKH OCLUJI-
norpamm XY Graph.

11) Ctpoku u ¢aitnoBblil BBOA-BbIBOA. Co3JaHNE CTPOKOBBIX 3JIEMEHTOB YIPaBICHUS U
oTtoOpaxeHus NaHHBIX. Tabnuubl. @yHkuun 06padboTku cTpok (String functions). Ctpoku u
YHCIIOBBIE JaHHBIE.

12) daiinossie GpyHKIIMH BBOJA/BBIBOAA: GYHKITMH (HaliJIOBOTO BBOJIa/BBIBOJIA BEICOKOTO
ypoBHS, GYHKIIMU (PailIoBOTO BBOIA/BBIBOJIa HU3KOTO YPOBHS, 0a30BbIe (haijioBbie PyHKIIMH
BBOJIa/BBIBOIA.

13) I'enepanus 1 BBOJ aHAJIOTOBBIX cUTHAIOB. CIIOCOOBI reHepaIiiy aHaJIOTOBBIX CUTHA-
JIOB: T€HEepaltsl CUTHAJIOB C MCTIOJIb30BaHueM (pyHKIuI nanuTpsl Numeric, reHepalus CUTHajIoB
¢ ucnoJyib3oBanueM pynkumii nasutpel Signal Generation.

14) Box ananoroBeix curHaioB: DAQ-ycrpoiicTBa, koHpurypuposanue DAQ-
YCTPOMCTB.

15) Ucnonp3oBanue moayist LINX st mporpaMMupoBaHusi BCTPauBaeMbIX MHUKPO-
KOHTPOJUIEPHBIX YCTPOicTB. DYHKIMH JIsl pabOThI CO BCTPauBaeMbIMU MUKPOKOH TPOJUIEPHBIMU
ycrpoiicTBamu. Peanu3zamus B3auMoAeCTBUS € JATYMKAMHU M UCTIOJIHUTEIbHBIMU YCTPONUCTBAMHU.
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JIucr perucrpaunu udmenenuii k PI1/{

Howmep npoToko:a 3acenanust kKadenpsl,
JlaTa yTBEPKACHUS N3MEHEHUS

KomnnuectBo
CTpaHHUI]
N3MCHCHUA

[Toanuck
pa3zpaboTuuka
PIIJ

BocnutarenbHas pabota oOyuaromuxcs.
OcnoBanue: @edepanvusiti 3akon om 31.07.2020
N 304-@3 "O e6Hecenuu  uzmeHeHutl 8
@eoepanvrviti  3akon  "O6  obpazoeanuu 8
Poccuiickoti Deoepayuu” no gonpocam
socnumanus ooyuarowuxcs'

[IpakTrueckast TOATOTOBKA 0OYJArOIITUXCS.
OcHoBanue: [lpukas Munucmepcmea Hayku u
svicuieco obpazosanusi Poccutickoi ®edepayuu,
Munucmepcmea npoceewjenus Poccutickou
@eoepayuu om 05.08.2020 2. Ne 885/390 "O
npakmuyeckol noocomoske obyuarowuxcsa'”
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