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BCTVYII

CTBOpeHHsI Cy4YacHHX CHCTEM YIMpaBIiHHA BHPOOHHMYMMH NpPOIECaMU IPYHTYETbCS Ha
BUKOPUCTaHHA KOMII'IOTEpHOi TEXHIKM Ha BCIX eTamax aBTOMaTH3alii BUPOOHUIITBA.
Komm'toTepHi CHUCTEeMH MarOTh 3[aTHICTh THYYKO Ta IIBHJAKO OyTH MiAJNAIITOBAHUMU IIiJ
KOHKPETHI 3a/1a4l YIpPaBJiHHs], HaTOMICTh KJIACUYHO BMMAraroTh Y3rOAKEHOi ydyacTi LIMPOKOi
TpyNH CHEUiaNiCTIB Ha eTanax MpOeKTYBaHHS, BIUIAr0/PKEHHS Ta MOAAJBIIOTO CYIPOBOKECHHS
IPOEKTY. Y BUIAAKY CKJIQJAHUX BUPOOHHYMX IPOLECIB, KIACUYHUMU 3aJauyaMH, 110 HiAJIATal0Th
aBTOMATH3allii, € JUCIeTYEepPU3allis Ta KOHTPOJIb apaMeTPiB TEXHOJIOTIYHUX MPOLIECIB B PEKUMI
peanbHOro uacy, mo peanizyerbcsi SCADA cucremamu. I[Hdopmanis, mo nocrymnae Ha
JMCTIETYEPCHKHM MyJIBT Ma€ BiIOBIIaTH KAHOHAM €PrOHOMIKH Ta yHidikarii, OyT JaKOHIYHOIO
JUIl KOHKPETHOTO IpOILeCy, a yNpaBiiHHA Mae OyTH 3pYyYHMM Ta 3a MOXKJIMBOCTI IPOCTUM Y
MaHIIyJIIOBaHHI 4epe3 €JeMEHTH YIpaBlliHHSA naHenl omneparopa. CTBOpPEHHsS NPOrpaMHHUX
iHTepQeiiciB, MO BIAMOBIAAIOTH 3a3HAYEHUM IIOJIOKEHHSIM KIJIACHYHO MOTPEOYIOTh TITMOWHHUX
3HATh MPOrpaMyBaHHs, SIK TO IPU CTBOPEHHI 1HTep(eiiciB, Tak 1 MPOCTOPY 3MIHHUX KOHDiryparii
oOmagHanHa. HaromicTe, OypXimBHIA PO3BUTOK OO'€KTHHH Ta MPEIMETHO-OPIEHTOBAHUX MOB
nporpaMmyBaHHS JO3BOJISiE CTBOPIOBATH YHI(IKOBaHI 3aco0M MporpaMyBaHHS BHUPOOHUYMX
CHCTEM, HAJal0ud PO3pOOHUKY (DYHKIIOHAIBHI IHCTPYMEHTH JJIsl BIATBOPEHHS aJITOPUTMIYHOI
YAaCTHHU MPOIECY yNPaBIiHHS Ta yHi(DIKOBaHI €JIEeMEHTH Bi3yaii3allii i KOHTPOIIO JaHUX.

OnnuM 3 momyIsipHux cepenosui nporpamyBanas SCADA cucreM € MpoAayKT KOMITaHii
National Instruments (NI) LabVIEW, mo TIpyHTyeTbCsI Ha BHUKOPUCTAaHHI psAgy MOB
mporpamMyBaHHsI, OCHOBHOIO cepejl sKUX € MoBa jmiarpam ¢yHkmioHansHux OmokiB FBD.
I'padiunuii croci6 nmporpamyBaHHS Ta yHi(ikalis 00'€KTHUX MoJenell y MpHUB's3i 10 anapaTHoi
YaCTUHH TPOTPAMOBAHUX JIOTIYHUX KOHTPOJIEPIB TO3BOJSIOTH 3HAYHO MPHUIIBUAIIMTH TPOIEC
cTBOpeHHs1 Ta BijuaromkeHHs SCADA makery, CyTT€BO 3MEHIIYIOUM HEOOXIIHICTh TIIMOOKHX
3HaHb CHHTAKCHUCY Ta 00'€KTHUX MOJIEJIeHl MOB IIpOTrpaMyBaHHs. BuBuaroun 3aco0u Ta IpUHIAITH
cTBOpeHHs1 mpoekTy B LabVIEW cTyaeHT Mae MOXIUBICTH OTPUMATH HABUYKU CTBOPEHHS
nporpaMHux mpoaykTiB mii  SCADA 1HIIMX anbTEepHATUBHUX 3ac00iB IMpOrpaMmyBaHHs
BUPOOHNYOI aBTOMATHUKH.
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Jlaboparopna podora Nel

Tema: O3naiiomJieHHs 3 mporpaMuuM inTepdeiicom LabVIEW

MeTa: O3HallOMUTHCD 3 iIHTepdelicoM Ta OCHOBHUMH iHCTPYMEHTAaMHU CTBOPEHHS MPOEKTY
y nporpamMmHoMy cepegoBuili NI LabVIEW

TeopeTnuHi BiTOMOCTI

LabVIEW (Laboratory Virtual Instrument Engineering Workbench - cepenosuie
po3poOKK  7a0OpaTOpPHUX BIPTYaJbHUX NPWIAAIB) € CEPEeNOBMILEM MPOTrpaMyBaHHS JUIs
CTBOPEHHS JI0JIaTKiB, BUKOPUCTOBYIOUH rpadiuHe MpegACcTaBICHHS BCIX €JIEMEHTIB aITOPUTMY 32
BUKOPHUCTaHHAM MOBH “ G”, 110 BiApI3HIETHCA BiJ MOB mporpamyBaHHs, Takux sk C, C ++ abo
Java, ne mporpamyroTh, BAKOPUCTOBYIOUN TeKCT. CepenoBulie po3poOKH i BUKOHAHHS IIPOTpaM,
npu3HauYeHa s JOCTIHMKIB - HAyKOBLIB 1 1HXEHEpiB, AN SKUX IPOrpaMyBaHHS € JIHILE
gactuHOW poboTn. LabVIEW ¢yHKIIiOHY€e Ha KOMIT'IOTEpax IiJ] yIPaBIiHHAM BCIX MOIIUPEHUX
onepamiitaux cucrem: Windows, MacOS, Linux, Solaris i HP-UX.

[ToryxHa rpadiuna moBa nporpamyBanHs LabVIEW no3Bosisie B cOTHI pa3iB 30UIIIUTH
npoaykTuBHICTH npaitii. 3 LabVIEW Ha cTBOpeHHs IpoeKTy A0AaTKy 3a3BU4ail MOTPIOHO KiIbKa
TOJMH, OCKUIBKH TIaKeT CIemiaJbHO pOo3poOsieHuil ans pobotn 3 maHuMH 1 odopmieHHs
pesynbratiB. Tak sk LabVIEW wmae rHyukuit rpadiunuii intepdeiic 1 mpoctuit s
MporpamMyBaHHs, BIH TaAKOXX BIMIHHO T1XOIUTH JJIsl MOJIETIOBAHHS MPOIIECIB, IPEe3eHTAalll 11eH,
CTBOPEHHS JOJATKIB 3arajlkHOrO0 XapakTepy 1 HpPOCTO JUIsi BHMBYEHHS Cy4YaCHMX MOB
pOTpaMyBaHHS.

Bipryansuuit (mporpamuuii) npunan, crsopenuii B LabVIEW, mae Benuky rHydkicTe B
NOPIBHSIHHI 31 CTaHJAPTHUM JIAOOpPaTOpPHUM TPHIIAJIOM, IOJ0 BiJOOpa)KEHHS MpPOLECIB Ta
rOTOBUX 1HTepdeiciB i aucneTdepusanii gaHux. 3a gomomoror LabVIEW nomyctumo
CTBOPUTHU HEOOX1THUH THUI BIPTyaJIbHOTO MpUiIany NpU AyXKe MajuX BUTpaTax B MOPIBHSIHHI 31
3BHUYaiiHUMU iHCTpyMeHTaMu. [Ipi HeoOXiTHOCTI BU MOXKETE JIETKO BHECTH B HHOT'O 3MiHH.

LabVIEW crtBOpeHuil [uisl MOJErmeHHs poOOTH 3 MpOorpamMyBaHHs BalllMX 3aBlaHb. J{is
1iei MeTH € posmupeHa 0i0mioTexka (QyHKLINH 1 TOTOBUX 1O BUKOPUCTAHHS MiJIpPOrpaM, sKi
peani3yloTh BENMKY KIJIbKICTh THUIIOBUX 3a/Jay MPOrpaMyBaHHS, 3B's3aHI 3 aBTOMATH3ALIEI0 y
TOMY YMCJi, 1 THM CaMUM I1030aBISIOTh HAC BiJl PyTMHHOI pOOOTH 3 MOKaKYMKAMHU, PO3IOAITIOM
nam'sTi Ta mpoAyKTHBHOCTI. CremiaibHi 010710T€KH BIPTYaJbHUX NpPUJIAAIB sl BBEIEHHS /
BUBEJICHHS JlaHWUX 3 BOyJIOBaHUX amapaTHUX 3aco0iB (data acquisition - DAQ), mis pobotu 3
kanaiom 3aranpHoro kopuctyBaHHs (KOII, General Purposes Interface Bus - GPIB),
YIOpaBIiHHA TNPHUCTPOSMHU depe3 mnociioBHUM mopT RS-232, mporpaMHi KOMIOOHEHTH JUIS
aHayizy, YSABIICHHsS 1 30€peKEeHHs JaHWX, B3aeMOJii 4epe3 Mepexi Internet HOMOBHIOIOTH
OCHOBHMI iHCTpyMeHTap. bibmioteka anamizy (Analysis) MICTUTh BETHKY KiJIbKICTh KOPUCHHX
GyHKIIHM, BKIIOYaI0YM FeHepyBaHHS CUTHAIY, HOoro o0poOKy, pi3Hi GUIbTpH, BIKHA, CTATUCTHYHY
00poOKy, perpeciiiHuii aHami3, niHiiiHy anredpy 1 apuMeTHKy MacHBiB.

[Iporpamue cepepoBuille Mae craHgapTHui ans onepauiiHux cuctem GUI iHTepdeiic,
KU 3 SABJISETBCS TNPH 3amycKy. SIK 1 JUId 1HIIMX CyYaCHMX CEpelOBHIL MpOrpaMyBaHHS,
CTBOPEHHIO JIOJIaTKy IEpeay€e€ CTBOPEHHS IMPOEKTYy Ha 0a3l ICHYIOYOro 4M IyCTOro IIaOJIOHY.
[TpoekT ckIagaeThes 3 TBOX OCHOBHUX 1HTEP(EHCIB:

- unboBa nanenb (Front Panel) siBisie cob60t0 iHTEpakTUBHUI KOPUCTYBAILKHI iHTEpderic
SCADA. Ha Hill MOXXYTb 3HaXOIUTUCS PYYKH YIPABIiHHs, KHONKH, TpadiuHi 1HIUKATOPHU Ta
HIII eJIeMEHTH yIpaBiiHHA (controls), siki € 3aco0amMu BBEJIEHHS JaHUX 3 OOKY KOPHUCTyBada, a
enleMeHTH iHAMKanii (indicators) - BUXiHI JaHi pOOOTH MPOTrpaMH.
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- Omok-miarpama (Block Diagram) € ocHoBHuM iHTepdeiicom FBD mnporpamyBanHs,
CTBOPEHMM Ha MOBI Tpadiunoro mporpamyBanus LabVIEW, “G” . Komnonentamu Oj0K-
niarpamu  €: BipryanbHi npmiagd (BII) Hmwkdoro piBHs, BOymoBani ¢yHkuii LabVIEW,
KOHCTAHTH 1 CTPYKTYPH YIIPaBIiHHS BUKOHAHHIM mporpamu. J[is Toro mo0 3a1aTi MOTiK JaHUX
MDK TEBHUMH 00'€eKTamMH (CTBOPUTH 3B'SI30K MK HHMH) Bin moitociB FBD enementiB
npoTAryroThes JiHil (wires). OO'eKTH Ha JIHMIBOBIM MaHem MpeacTaBieHi Ha OJNOK-Aiarpami y
BUTJISAI  BIAMOBIMHUX TepMiHaiiB (terminals), dYepe3 sKki JaHl MOXYTh HAAXOAUTH BiJ
KOpHCTyBaya B IMPOrpaMy i HaBIaKH;

- s Toro mo6 BUKOpHCTOBYBaTH jAeskuii BII sk migmporpamu B G0K-miarpami iHIIIOTO
BM, HeoOXigHO BH3HAYUTH HOTO IKOHKY (icon) i croiy4yHy maHenb (connector). BipryanpHuii
npuiIa, SKUKA 3aCTOCOBY€EThCS BeepeauHi iHmoro BII, Ha3uBaeThes, BipTyalbHUM MANPHIATIOM
(BIIIL, SubVlI), sixuit ananoriyHuii mignporpamMi B TpAAULIHHIX AITOPUTMIYHUX MOBaX. IKOHKa €
OJTHO3HAYHKUM rpadiyHuM npenctaBieHHsIM BII i Moyke BUKOPUCTOBYBATHUCS B SIKOCTI 00'€KTa Ha
onok-aiarpami inmoro BII. CnonyueHa nanens siBisie co00r0 MexaHi3M nepenadi nanux B BII 3
1HIIO1 OJIOK-ZiarpamMu, KOJHM BiH 3acTocoByeThcsi B sikocti BIIIL. Cxoke 10 aprymeHtiB i
napaMmeTpiB MiAIporpamMu, CHOJy4YHa MaHelb BH3HA4Ya€ BXIJHI Ta BHUXIAHI JaHl BIpTyalbHOTO
MoOIyJIsL. lepapXidHe CTBOPECHHSI MPOTPaMU IMOJICTIIYE MPOIEC BiIArO/KEHHS Ta MPOTPAMHOTO
OIKCY TUTIOBUX IMPOIECIB aBTOMATH3AIlI].

VY koxkHOMY 3 iHTEp(]EHCiB iCHYE CBOE KOHTEKCTHE MEHIO, III0 MOYKHA BUKJIMKATH IPABOIO
KHOIKOIO MHUIII, SIK€ MICTUTh OCHOBHI IIpOrpaMHi MeToiu Ta (pyHKIIi A7 poOOTH 3 eleMeHTaMu
nanem (puc. 1.1.)
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Puc.1.1. KonrekctHi Mento Front panel (31miBa) Ta Blok Diagram (cmpaga).

Bcei QyHKIii po30UTI MO OKpeMHX KaTeropisx JUisi TOJETIHICHHsS HaBiraiii, a TaKoxX
MOYKJIMBO BI/IIYKaTH KOHKPETHI 3 HUX 4yepe3 BKaaaky Search. Koxuy (yHKINIO CyIpOBOIKYE
nosicieHHs: — help-MeHIo 3a BUKOPHCTaHHSAM SKOTO HECKJIAIHO po3i0paTHCs 3 BIACTUBOCTSIMH,
METOJlaMH, MapaMeTpaMH Ta HaBiTh MPUKIaJaMH 3acTocyBaHHs. [licist cTBOpeHHS MPOrpaHoro
Koay Ta iHTepdelcy KOpUCTyBaua MPOEKT MOXKHA 3allyCTUTH 1 BIAJAroJuTH 4epe3 TOJIOBHE
MEHIO Tiporpamu. Y nabopartopsiii po6oti LabVIEW BukopucToByeThCS K 3acCi0 CUMYIISIT
npolecy IucCHeTdepu3allii  XapakTepUCTHK mpouecy. lle o3Hauae, MmO 10 MEepCOHAIBHOTO
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KOMIT'IOTepa Ha SKOMY Iporpama peajbHUM O00’€KT He MIAKIIOYAEThCS a IMITYETbCA 3a
BUKOPUCTaHHSAM MaTeMaTHYHOI HOTO MOJIEII.

[Topsiioxk BUKOHAHHS poOOTH

1. 3a 3amanuM BHUKIIaayeM BapiaHTOM o0paTu cxeMmy Ta nmapamerpu 00’ eKTy imiTauii,
HaBeJICHI y 10AaTKy .

2. CTBOpUTH IIYCTHH MPOEKT i3 BUKOPHCTaHHs MaicTpa o mabdiony blank VI.

3. CtBoputu moyatkoBuii rpadiunuii iHTepdeiic SCADA nucnerdepusariii mapamerpis
BipTyasibHOTO Tpuiany. s mIbOro CTBOPUTH MHEMOCXEMY CHCTEMH, BHUKOPHCTOBYIOUH
elleMeHTH MaroBaHHs Katajgory Modern / Decorations y kontekctHomy menio Front Panel.
[Tix MHEMOCXEMOIO pO3YMIETbCA IHTYITHBHE, (YHKIIOHAJIbHE MPEICTABICHHS 00 €KTY
JUcIieTyepu3alii, Mo BiJAMOBia€ KaHOHAM EProHOMIKHM, BIUIMBAlOYM Ha IIBHJIKOJIIID Ta
3PYYHICTh NPUHHATTS pilieHb onepaTopoM. IIpukinan MHEMOCXeMH i3 eJIeMEHTaMH yIpaBIliHHS
Ta 1HJAMKAIil HaBeIeHO Ha PUCYHKY 1.2.

5. CTBOpHUTHU €JeMEHTH KOHTPOJIIO (BBEICHHS JaHUX B MIPOrpaMy) Ta iHAMKAI] (BUBEICHHS
JAHUX 3 TPOTPaMU Ha IaHENb) 3TIAHO CXeMHU pO3paxyHKy 3a BapiaHTOM. Mae OyTH CTBOpEHO
MIHIMYM 2 €JIeMEHTH 1HJIUKalii (CTpyM Ta Hampyra Yu BUTPATH THUCK Y PO3TATYKEHUX ALISTHKAX
CHCTEMH) Ta MIHIMYM OJMH €JI€MEHT KOHTPOJIO (DKEPENo HANpyrH Yd JDKepesro THUCKY). s
[bOr0 CKOpHCTylTech Karaiorom Modern / Numeric. Bukopucraiite pi3Hi crmocoou
NPECTaBJICHHS YMCIIOBUX 3HAUCHb (aHATIOTOBi Ta HU(POBI) 1 OLIHITH PI3HUIIIO Y HAJAIMITYBaHHI
iX mapaMeTpiB y KOHTEKCTHOMY MEHIO, HaTHCKAlO4YM MPaBOK KHONKOK MHUII Ha JOAAHOMY
eJIEMEHTI KOHTpOITIo UM inaukaiii Ha Front Panel. [Tpukian aHaIOroBUX €IEMEHTIB KOHTPOJIIO
Ta 1HAMKaLill HaBeJeHUi Ha pucyHky 1.2, mix Hagnucamu Bentuns 1 1 (koHTposs), Pesepyapl
(1HAMKaIis) Ta aHATOTIYH1 1HIIII.

BerTens 11 BerTens 1_2
Haoc 1 Haroc 2

Pesepeyapl  KoHTpome! PesepByap2  KoHTPOM 2
20 0=
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U Uk . 10 s
: : -] : :
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Puc.1.2. Ilpuknan xopucrysaipkoro inTepdeiicy SCADA LabVIEW.
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4. BukopucrtoByrodi 6i6miorekn NUMErIC CTBOPUTH €IEMEHTH BBEJICHHS Ta 1HIUKAIT
napameTpiB, HaJJal0uu TepeBary aHaJIOTOBHM €JIEMEHTaM BiT0OOPaXKCHHSI.

5. YnopsinkyBaTu eJIeMeHTH KOHTPOJIIO Ta iHauKauii y ¢popmi Block Diagram Tak, o6
€JIEMEHTH KOHTPOJIIO PO3TAIIOBYBAIUCH Y JIIBIM YaCTHHI a 1HAUKAIII — y TIpaBii AJis
MOJAJIBIIOT0, €PrOHOMIYHOT PO3POOKH JIOTIKH.

6. 3poOUTH BUCHOBKH 110 POOOTI.

KouTposnbHi nutanus

1.5Ixa MoBa mporpamyBaHHs BUKOpucTOBY€eThes B NI LabVIEW 1 B womy ii nmepeBaru?

2.5Ikiii  karanmor MICTHTh TpadiuHi eJIeMEeHTH, IO
MIPEJICTaBJICHHS Ta EPrOHOMIKH iHTepdeiicy KopucTyBaua?

3.5Ike mpusHauenus Gpopmu Front Panel y mpoekri?

4 .BUKOPHUCTOBYIOUH SIKI KOMaH/IM MOKHA BUPIBHSTH TOJ0KEHHS TpadiuHUX eleMeHTiB?

5.5Iki mepeBaru MarOTh aHAJIOTOBI 1HAUKATOP1 HaJ TUPPOBUMH?

6.11{o Take SCADA i siki OCHOBHI 3a/1a4i HEIO BUPILTYIOTHCS?

CIIYTYIOTh JUIA  TIOJIIIICHHS
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Tema: CTBOpeHHSI MPOEKTY Ta PO3PAXYHOK NMapaMeTpiB MPOCTOro BipTyaJbHOI0 MPUJIALY
BUMIPIOBAHHS €JIEKTPUYHHUX BeJIUYNH

MeTta: BukOHaATHU e/JIeKPOTEXHIYHHI pO3paxyHKU Ta CTBOPUTH MaTeMaTHU4YHYy MO/JeJb
MPOCTOrO BipTya/ibHOr0O IpuJaZly y nporpaMmuomy cepegoBuiii NI LabVIEW

TeopernuHi BiTOMOCTI

1. 3a 3agaHuM BUKIJIaJaueM BapiaHTOM OOpaTH MapameTpu 00’€KTy imiTailii, HaBeAeHl y
nonatky 1.

2. Po3po0OuTi MateMaTuyHy MOEIb JUUIsl 0OOPaHOTo 00’ €KTY.

B sxocti 00’€kTy mucneTdepu3aliii po3IISIHYTO JBa THIIM CXEM: CJIICKTpUYHA Ta
rigpaBmiuHa. Y  imeanizoBaHOMY Ta  INEPBUHHOMY  HaOMKEHHI  OOMIBI  CXeMH
HiAMOPAIKOBYIOTECS. OCHOBHUM 3aKOHAM EJIEKTPOTEXHIKHM, TakuM 5K 3akoH Oma ta Kipxroga
JUISL KUT TOCTIHHOrO CTpyMy Ta CTaTUYHOTO PEXKUMY pPOOOTH TigpaBIidYHUX CHCTEM 13
HACTYITHUMH BiATOBIAHOCTSMH, 3BE€ACHUMH 110 Tabmwmi 1.

Tabmuus 1. BianmoBiaHICTE OCHOBHUX BEJINYUH

Ne EnextpuuHa cucrema ['ipaBniuHa cuctema

1. Cuna ctpymy, [, A Burpatu piaunu, L, ky6.m/c

2. Piznuis norenmianis (Hanpyra), U abo  [Pi3HuUIS THCKIB (MAaHOMETPUYHUHN THCK),
EPC,E, B ®P, Ila

3. [locriitaumii onip R, Om Omip tpy6omnposony, K, Ila-c/ky6.m

OCHOBHI 3aKOHH, 1110 MO’KHA MaTEMaTUYHO Ta TEPMIHOJIOTIYHO (POPMYIIIOIOTHCS TaK:
3akon Oma: Cuna cTtpymy IpsiMO IpONOpIiHHA HAMpy31 Ta 00EpPHEHO-TIPOIOPIIIiHA OTIOPY:

AGO 1151 TiIpaBIiYHUX CXEM:
AP

TyT 1 Hagani, BpaXoBYIOUM BIJIIMOBIAHICTh BEJIWYMH, HaBeAeHUX y TaOnumi 1.1, Gynemo
BUpXXaTH 3aKOHM JIMIIE JUIS €IEKTPUYHUX CHUCTEM, PO3YMIIOYM HpPU 1bOMY, L0 BOHU OYIyTh
BimoBiatu i ['ipaBmiyHuM cUCTEMaM.

Busznauenns onopy: omip R mpsiMo mpomopiiitHuii TOBXUHI MPOBITHUKA (TPYOOTIPOBOTY)
L, nuromoMy omnopy MaTepiany (Onopy CTiHOK TpyOOIpOBOLY MpHU JIaMiHAPHOMY PEXHUMI Tedii)
Ro Tta oOepHeHO-IpONOpIiHHUI MOl Tepepi3y MNPOBIIHHUKA (BHYTPIIIHHOMY JllaMeTpy
TpyOompoBoay S:

Ro-1 2.3
S

3akoH Kiproda (mepmuii): cyma ctpyMiB (BUTpaT) y OyIb-sIKOMY BY3Ji (pO3raiy>KeHHi)
CHUCTEMH JOPIBHIOE HYJIIO:

Z I—o 2.4

3akon Kiproda (npyruii): Anredpaiuna cyma EPC (jpkepen THCKY, TaKuX SIK HACOCH) Ta
naJiiHp HanpyT (CHOXHUBaUiB THUKY — €JIEMEHTIB TipaBiIiuHOl CUCTEMH) I Oy Ib-SIKOi
3aMKHEHOI YaCTHHU CHCTEMH JIOPIBHIOE HYIIIO:
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YE-YU=0 2.5

KoMOiHytoun O3HaueHI 3aKOHW BIAMOBIIHO CXEMHU 3a BapiaHTOM HEOOXIAHO MPOBECTH
PO3paxyHOK MapaMeTpiB CTpyMy Ta HampyrH (BUTPAT Ta THCKY) Ha 03HAYEHUX TUISHKAX CHCTEM,
SK TapaMeTpiB6 IO MiIATAaOTh AucreTdepusanii. [Ipukian po3paxyHKy CKIAIHOTO KoJja
METO/I0M KOHTYPHHX CTPYMiB (IIOTOKIB) HaBeIEHil y 101aTKy 2.

3. Bigkputu mnomepenniii mnpoekr, Ha 6a3i mabiaony blank VI 3 mHemMocxemoro
BIPTYyaJIbHOTO MIPUJIALY.

4. CrtBopUTH TMporpaMmy imiTamii 3MIHHM MapaMeTpiB JucCHeTYepH3alii Ha OCHOBI
MaTeMaTHYHOI MoJeli 00’ €KTy, OTpUMAaHOI B IMyHKTI 2. [IJis IbOTO TIEPEMKHITHCS UM BiIKPHIATE
yepe3 rosioBHe meHio ¢opmy Block Diagram. Bu 3moskere mobGauuTH, 1m0 Ui BCiX BaMu
CTBOPEHUX EJICMCHTIB KOHTPOJIIO Ta IHIMKAIli 3’SIBUIKCH BiIIOBIIHI, OJHOWMEHHI TePMIiHAIH.
TepMiHany, 1O MICTATH CTPUIKY 3J71iBa — TEpMiHAIMW BBOAY HaHHUX, BapTO pPO3TallyBaTd B
aiBomy Oori (opMH a TepMiHAIHM 13 CTPIIKOIO CIpaBa — TEPMIiHAIU BUBEACHHS JTaHUX — B
npaBoMy Oomi. Tak BapTo 3poOUTH, OCKUIBKM MPUPOJHO TMOTOKM (JIiHII 3B’SI3Ky MIXK
TEpMiHAJIaMH) Opi€HTOBaHiI 37iBa HampaBo. Jlami moTpiOHO cKopucTaTucs 0i0II0TEKO0
CTaHJAPTHUX, MaTeMaTHYHUX (QYHKIIi, 10 peali3yloTh MaTeMaTHYHy MOJIb 00’ €KTy. OCKUTbKU
O3HAYCHI 3aKOHU 0a3yrOThCs Ha 4 oleparisax: JOJaBaHHs, BiIHIMAHHSI, MHOXCEHHS Ta JIJICHHSI,
BCI BOHM MOXYyTb OyTH 3HaiijieHi B KoHTekcTHOMY MeHio (opmu Block Diagram mio
BUKJIMKAETHCS TPABOK0 KHOMKOIO MU (pucyHok 1.1., mpaBa wactuna) y karaio3i Numeric.
O3HaueHi TepMiHATU MalOTh 2 BXOAM 1 OJIMH BUXIJ KOKHUH, TOMY AJIsi OTPUMAaHHS CKIAJACHHUX
oreparii BOHH BHUKOPUCTOBYIOThCS 0araropa3oBO y KacKalaxX, Ha 3pa3oK SK TO pOOUTHCS 3
MPOCTUMH EIEKTPOHHUMH cxeMaMmu. [Ipukian monaBaHHs KacKaJoM TPhOX YHCEN HaBEeJACHHUH Ha
pucyHky 2.1.

1 & untitled 2 Front Panel * ] 3
Fle Edit Yiew Project Operate Tools ‘Window Help
|ﬁ)|.@‘ OIEH 13pt Application Font [+ HEm‘”E‘Hg" ‘..| search iy H@‘E
El
Murneric
e
[\Jumeri: 2 Result
e 7
_Numeric 3
:) 1 Numeric |
4 QSEarch %Custnmize' l =7 '
B! Untitled 2 Block Diagram *
File Edit Yiew Project Operate Tools window Help & b I> I> 1=
2 PIES 3" || 13pt Application F
‘ v |& | O IEI @E | Add Subtract Mulkiply Divide Quatient & R...
Murneric DEL b I> ; ID
=1 Canversion Increment Decrement  Add Array Ele... Mulkiply Array...
4 1+ — M
[ =}
- 1=t > >
N b Resul: Compound Ar... Data Manipul... Absolute ¥alue Round TaMe... Round Towar,..
umeric
3
iz .
iZh [ it = i =
Round Towar... Scale By Pow... Complex; Square
Mumeric 3 @> @ E‘>
ﬁ23|> Megate Reciprocal Sign Scaling MNumeric Cons, ..
} - —
[eun] [ [E=Fe]
Enum Constant  Ring Constant  Random Mum... Expression M... Fixed-Paint

Puc.2.1. lonaBanHs kackanoMm Tprox uncen y LabVIEW.
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5. IlepeBipuTH mpane3gaTHiCTb CTBOPEHOTO MpoeKTy. Jljig mepeBipku 3allyCTUTH MPOEKT
Ha LMKJIIYHEe BUKOHAHHs, BUTHCHYBIIM KHomKy Run Continuously (nBi crpinku, po3ramoBaHi
o KoJly B TrpadidyHOMY, TOJIOBHOMY MEHIO). SIKIII0O MapKkoBaHa CiTKa Ha MaHenm iHTepderncy
3HHKJIA 1 HEMA€ TOMHJIOK KOMITUTIOBAaHHS, BAKOPUCTOBYIOUH €JIEMEHTH KOHTPOJIIO BHECTH 3MiHU
y 3amylIeHOMY CTaHI Ta OLIHUTH MPAaBUJIBHICTb OTPUMAHHMX JaHMX Ha €JIEMEHTax 1HJIMKaIlii
BIJIIOBIHO /10 MOJEINi. Y MPOTUBHOMY BHITAJIKy BUKOHATH BiJIJIArO/KEHHS MPOTPaAMHOI MO
JI0 OTPUMaHHS MO3UTHUBHOIO Pe3yJbTaTy. 30epertu NpoeKT AJi HACTYITHOTO BUKOPHUCTaHHS.

6. HaBectn y 3BiTi TeMy 1 MeTy poOOTH. Y TOpPSAKY BUKOHAaHHS POOOTH HABECTH OIIHC
MaTeMaTUYHOT MOJIeNII CUCTEMH (PO3paxyHKH Ha ITi/ICTaBl 3aKOHIB, 3T1IHO CXEMH 3a BapiaHTOM 3
0o0OpaHMMHU YHUCIOBUMH 3HaYeHHAMH). HaBectn ekpaHHi ¢Gopmu po3poOIEHOro MPOAYKTY Ta
3pOoOUTH TEKCTOBUI OMKUC OCHOBHHX €JIEMEHTIB Ta IX MapaMeTpiB HAJIAIITyBaHHS, BIIMIHHUX BiJ
3HAYCHb 332 3aMOBYYBaHHSIM.

7. 3poOUTH BUCHOBKM IPO BIAMOBIIHICTE PO3PAXOBAHMX Ta OTPUMAHUX MPOrPAMHO
napaMeTpiB AUCIeTYepr3allii CTBOPEHOT CUCTEMH.

KonTpoibHi nutanus

1.5lki 3aKOHM eJNETPOTEXHIYHOTO pO3paxyHKy OynM BHKOPUCTAHI [UIi CTBOPEHHS
IMITaiiHOI MOAEN], JaiTe IX BU3HAUECHH?

2.Bizg 4oro 3aneKuTh OIip MPOBiTHUKA 33 HOTO TEOMETPUYHUMH XapaKTEPUCTUKAMU?

3.CKLIbKH MOJIOCIB (BXO/IIB Ta BUXO/IIB) MICTUTh €JIEMEHT JUICHHS B KaTaino3i Numeric?

4 TlepepaxyiiTe pe>KUMH 3aIyCKy NMPOEKTY 3 OCHOBHOI'O MEHIO Ta iX BIAMIHHOCTI?

5.5lkuM YMHOM BHKOPUCTOBYIOYHM €JIEMEHTH MHOXXEHHs Katanory Numeric, MoxHa
noMHOXuUTH 3 yucna? [IpoinrocTpyiiTe cXeMaTU4HoO.

6. xumu ynHoMm y LabVIEW BHKOHY€ETBCS crionTydaHHst 00YHCITIOBATBHUX OTepartiin?

10
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Jlaboparopna pobota Ne3
Tema: BuBUeHHS ejIeMEHTIB po3rajiy;KeHHsl IPOrpaMu Ta 3MiHM peKUMY PoOOTH Ta
Biflo0pakeHHs JaHUX BIPTYyaJbHOI0 NPHJIALY

Meta: O3HAaWOMHUTUCH 3 OCHOBHHUMHU OIllepaTOPAMU PO3TaJyKE€HHA Ta 3MIHH DPEXUMy
po60TH BipTya/IbHOTO NPUIAAY y nporpaMHomMy cepegoBulli NI LabVIEW.

TeopernuHi BiTOMOCTI

ABTOMaTH3aIlisl TEXHOJOTIYHUX TporeciB 13 BukopuctaHHsiM SCADA y ToMmy uwmcmi
nepeabavae, MO CHUCTEMa Ma€ YMpaBIIHHA Ma€ 3JaTHICTb Ta BIACTHBOCTI HPOIEIYypHO Ta
ITOPUTMIYHO pearyBaTH Ha 30BHINIHI Ta BHYTPIIIHI (MPOTrpaMHi) MOAL1, 10 BUHUKAIOTh M1/ 4ac
pobotun cucremu. LabVIEW MicTuTh 4YHCENbHY KIJBKICTh KIACHYHHX Ta CHEHUPIYHUX
OIepaTopiB, sKi TO3BOJISIOTH KEPYBaTH XOJIOM BHKOHAHHs mporpamu. [lepepaxyeMo OCHOBHI 3
HHX, II0 3HAXOIAThCsA y Karanmo3i Programming / StructureS KOHTEKCTHOTO MEHIO (opMHU
Block Diagram:

Case Structure — omneparop po3rairy>KeHHS, SIKIi JI03BOJISIE BU3HAYUTH TUIKY PO3BUTKY
nporiecy TpU JOCATHEHHI TPOCTOT YK CKJIAQJCHOI YMOBH. AHAJIOr B KIACHYHUX MOBax
nporpamyBaHHs - omeparop If un Case. Ilpukman 3acrocyBanHs omeparopa Case Structure
HaBEeJCHO Ha pUCYHKY 3.1.

4y
o
fef

B ]
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iy

P Untitled 2 Front Panel * =] e
File Edit v¥iew Project Operate Tools Window Help E
—— wl 3 el
OlEH 13pt Application Font | = H [ H o ||gv ‘ ‘.| Search oy H 2 ‘ %
Hanpyra =
e OfEHEHa Hanpyra
. ; 1 "'-f
e = ER £
3 74 Q, search || 2, custorize~ | 71|
a i . & (R Erm;rammlng -]
OfeskeHHA 78 O Structurss
A o 10 o
E - 2 ] o
For Loop while Loop
e
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Flle Edit View Project Operate Took indow Help | ‘ . "
Event Structure  In Place Elem...  Flat Sequence  Stacl Sequ.
= @ o 5 || 13pt Application Font |~
][] el | ] m =
Diagram Disa,.. ConditionalDi... FormulaMode  Shared Variable
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=N =
E
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Puc.3.1. Peanizaris oneparopa case structue: a) BKJIagka peamizariii moiii true; 0) BkIaaka
peami3zanii moii false.
OmnepaTop 3aCTOCOBYETHCS pa3oM 3 TepMiHaIaMK TTOPIBHSHHSA i3 Kataiory Programming /
Comparison pe3yabTaT BUKOHAHHS SKUX € OyJIeBOKO (QYHKIIIEO Ta CIAYTYeE Ui BUOOPY BKJIAI0K
onepatopa Case Structure.

[Topsinox BUKOHaHHS poOOTH

1. BigkpuTu npoekT mnomnepeaHboi 1adopaTopHOi poOOTH y MPOTPaAMHOMY CEPEIOBHILI
LabVIEW.

2. BuxopucroByroun kommnoHeHT Case Structure peamizyBaTté po3raiy>KeHHsS MPOTpaMH
iMiTarii moka3iB MPHUIAIIB:

A) ImityBatu mpouec oOpuBY MapaliebHOI TUIKM €JIEKTPUYHOI CHCTEMH YU TIOBHE
HEPEeKPUTTS MapajesbHOl AIISHKU TPyOONpPOBOAY TiAPaBIiYHOI CUCTEMU LUISIXOM MHUTTEBOTO
3pOCTaHHs 3HAYEHHS OMOpYy MUISHKMA 10 BEJWYWHM, 10 HAa 3 YM YOTHPH TOPSAKH BHIIE 32
po3paxoBaHe, HOpMallbHe 3Ha4YeHHs. [lijicTaBKOBa HECKIHUCHHHUX 3HAUYEHb HE PEKOMEHIIY€EThCS Y
BUMNAJIKy BUKOPUCTAHHS BHUXIJHOI MaTeMaTH4HOI MOAENl cucTeMH 0e3 ICTOTHUX JOpOOOK.
KepyBanHns peainizyeTbesi BpyHY (KHOIKOIO a00 TyMOIepoMm)

b) ImiTyBaTM mnepeMuKaHHS OJHOTO 3 AHAJOTOBUX NpPUJIANIB HA IHIIUH, J0JAaTKOBUI
Ipuiaj TOTO K TUIY, Alana3oH BUMIPIOBAHHS Ta I[iHA MOJUIKM SKOTO BJBIYl OuIbmIa. Ko Ha
NEpBUHHOMY TpWJIAJl CTpUIKa MOTparuise y Jiama3oH MaKCUMalbHO-JOMyCTUMHUX 3Ha4YeHb
BX1HOI BennuuHH, (80-90% mpaBoi 4aCTUHU MIKAIHW) HOTPIOHO OOHYJIUTH 3HAYEHHS MEepPUIOro Ta
BiZIOOpa3UTH MOTOYHI MMOKa3HUKHU Ha Apyruil (kackan npuiaiis). [Iporec Mae OyTH 3BOPOTHIM.
KepyBanHs peani3zyeTbcs 0 PiBHIO CUTHAITY.

3. HaBectu y 3BiTi TeMy 1 MeTy poOOTH. Y HOPSJIKY BUKOHAHHS POOOTH HABECTH €KpaHHI
bopmu pO3p0OOIIEHOTO TPOIYKTY ISl KOXKHOTO MYHKTY BUKOHAHHS Ta 3pDOOWTH TEKCTOBHH OIHC
OCHOBHHX €JIEMEHTIB, 1110 BUKOPHCTOBYBAJINCH, Ta IX NMapaMeTpiB HaJaIITyBaHH:, BIAMIHHUX BiJl
3HA4YEHb 332 3aMOBUYBAHHSIM.

4. 3poOuTH BUCHOBKH IO aICKBATHICTH iMiTaIlil pOOOTH TEXHIYHOT CHCTEMHU.

KonTponbHi nuTaHHs

1.5Ixoro € rpadiuna o3Haka TOro, 0 HE yci craHu iHimidoBani y Case Structure mis
dbopmyBaHHS BUBOTY?

12




Kuromupcbka
noJiTexHika

MIHICTEPCTBO OCBITU I HAYKU VKPATHU

JEP)KABHU YHIBEPCUTET «KATOMUPCHKA TTOJITEXHIKA»
Cucrema ynpasJtiHas sikicrio JICTY 1SO 9001:2015 ta ICTY ISO 21001:2019

®-20.10-
05.01/141.00.1/b
/
OK25-2-2025

Bunyck 1

I 3minu 0 |

Exzemnasp Ne 1

Apr 44113

2.5Ik1 cTaHM MOKJIMBI y TepMiHAIy ipueHanHs Buxoay y Case Structure?

3.Yu mMoxIJMBe BUKOPHUCTaHHS IHIIOTO THIY TepMiHaiy kepyBanHa Case Structure xpim

OyneBoro?

4.5IKi KIUTBKICTH pPO3raly/DKeHb (OPMYeThCS TpPU BHUKOpPHUCTaHHS OyneBoi yMOBH 3
BUKOPHCTaHHAM ojiHOTO oneparopa Case Structure?
5.300paziTh cTpykTypy Case Structure mist BUnaaKy 3MiHA BUXOJIHOTO curHaiy 3 5 Ha 10
3a IOCATHEHHSI BX1THM CUTHAJIOM piBHS 27
6.Slkumu ynHom y LabVIEW BHKOHY€TbCS CTBOpPEHHS TepMiHANiB NMpPU BUKOPUCTAHHI

Case Structure?

13
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JlaGopaTopna pob6oTa Ned
Tema: BuBueHHs 3ac00iB opranizanii HUKJIIB Ta rpynoBoi 00poOKHU J1aHUX

MeTta: O3HallOMUTHUChb 3 OCHOBHMMHU 3acob6aMU opraHisauii LUMK/IIB Ta iTepauii npu
rpymnoBiv 06po6ui faHuX y nporpamMHoMy cepenoBuini NI LabVIEW.

TeopernuHi BiOMOCTI

[Tpu opranizariii ynpaBmiHHS MPaAKTUYHO OYIb-IKUM 00’ €KTOM, pO3pOOHUK Ma€ CIpaBy 3
ITepaliifHUM [UKIOM, MPHB’SI3aHUM JIO Yacy YM MOCIIJOBHOCTI MO mpu oOpoOIli CTaHiB
pobotu cucteMu. Takoxk Mae MicIe oprasi3ailis rpyrnoBuX omnepaiiit o0pooku s GopMyBaHHS
cTaHiB OararomipHoi cuctemu. OTIe, IUKIIYHICTD MPOIECIB IPU aBTOMATH3AIlil, K MOMIUPEHE
SBHILE NOTPeOye THCTPYMEHTIB i 3pydHOi OpraHizamii i3 MOKJIMBOCTI JOCTYIy IO JaHUX, iX
00poOku Ta mpexactaBieHHs. /s 1pOoro iHHye JeKijgbKa OmepaTopiB Opradizaimii OUKIIB Ta
rpadgiuyaux mapaaurm mMmoeu G.

For Loop — omepartop 1Ky, B SKOMY TUIO UKy BUKOHYETHCS HArepe] BU3HAYCHY

KUIBKICTh pa3iB. [Ipukiaa 3acTOCyBaHHS LIMKITy HAaBEIEHO HA PUCYHKY 4.1.
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Puc.4.1. Peanizanis uukiny For Loop.

OCKUIbKM BUXO/IOM IIMKIIy € MacuB 3HaueHb (MIO3HAYEHO >KUPHOIO JIHIEI0), /Ui TOT0, 1100
BUIUTUTH Ta BigoOpa3sWTH OCTAaHHIN eJeMEHT MacHBY BHKOpHCTaHO Tepminam Index Array.
Tpeba 3ayBakuTH, 110 MOYATKOBHM 1HAEKC i B IUKII JIOPIBHIOE HYIIO, TOMY JJs BUALJICHHS
OCTaHHBOT'O €JIEMEHTY JyJI0 TaKOX BUKOpHUCTaHO TepMiHan Decrement.

While Loop — omepaTop 1ukiy, B SKOMY TiJIO IUKIY BHKOHYETHCS IOTH, JOKU He Oyne
JOCSATHYTa yMOBa BUXO.y 3 IUKIY. [Ipukian omepaTtopy HaBeIeHO Ha PUCYHKY 4.2.

14



M'IHICTEPCTBO OCBITU I HAYKU YKPATHU ®-20.10-
JEPKABHUU YHIBEPCUTET «C(KUTOMMUPCBKA ITOJIITEXHIKA» 05.01/141.00.1/b
JKuromuperka Cucrema ynpasinnst sikictio ICTY ISO 9001:2015 ta ICTY ISO 21001:2019 /
noJiTexHika OK25-2-2025
Bunyck 1 I 3minu 0 | Exzemnasp Ne 1 Apx 44115
Untitled 2 Front Panel * o |m] ]
File Edit Wew Project Operate Tools ‘window Help
| o |@| IE | 13pt Application Fonk
1=
I Yhcnol : ¥
! T i i CkSaarch 2 Customize™ | =
e [ ||v Programming =]
j”.:‘;.””.z I i "]~ L Structures
! untitled 2 Block Diagram * @
File Edit Wew Project Operste Tools Window Help Frop
|\.J‘> |@‘ @IEI ||-M:||'E' + | 13pt Applicaticl E
Ewvent Structure  In Place Elem,.. Flat Sequence  Stacked Sequ...
umcnol I_i—l ﬁMﬂ
Diagram Disa,,, Conditional 0i... Formula Mode  Shared Yariable
oY =
Local Yarisble  Global Yariable  Decorations  Feedback Mode
|| ¥ Measurement IfO
|| ¥ Instrument Ij0
|| ¥ vision and Motion
|| ¥ Mathematics
|| ¥ Signal Processing j

Puc.4.2. Peanizaris uuxiy While Loop.

YMOBOIO 3yITUHKU LUK € OyJIeBUH MOKaXUYHUK, II0 KEPYEThCS BPYUYHY UYepe3 TepMiHal
Toggle Swich. Tpeba 3ayBakuTH, IO A TOTO, 100 CHOCTEpirajach iMiTallis irHOPYBaHHS
3MIHM YHuCell, TOTPIOHO TepMiHAI 1HIMKALl CyMU BUHECTH 3a MEXKH LIUKILY.

Sequence — mMKI, MO CKIAAAETHCA 3 JEKUIBKOX Tii ((hpeimiB), M0 BUKOHYIOTHCA Y
MOCIIJJOBHOCTI OJIMH Pa3, MICIs YOro HUKJ PO3MOYMHAETHCS 3HOBY. OCOOIMBICTD B TOMY, IO IiJ{
yac BUKOHAHHS JIaHOTO LMKy MM MAa€EMO JOCTYII 10 3MIHHUX (peiiMiB 1 MOXKeMO iX mepeaBaTu
MK QpeliMamu. [Ipukian nukiny HaBeieHUH Ha pUCYHKY 4.3.
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Puc.4.3. Peanizamis nukiry Sequence.

[luk BUKOpPHCTAHO JJIsi PO3PaxXyHKYy Yacy BHUKOHAHHS MPOrpaMu y JPyroMy Kaapi
(dpetimi). dns mporo Oyno Bukopucrano tepminan Tick Count i3 karamory Timing o taiimep
peabHOrO Yacy 3Ha4EHH SIKOTO Pi3HATHCSA MK TPETIM Ta MEpLIMM KaJpaMy 4epe3 3aTPUMKY Ha
BUKOHAHHS NPOTrpaMu y Apyromy kaapi. Jlias uucroi 3arpumku Oyino oOpano tepminan Wait

Until Next.

Formula Node — BuKOpUCTOBY€EThCS Jisi IIBUIKOT CHMBOJIIYHOI peatizariii OaxaHoi
bynkIii ado ckiageHoi ¢yHkii Ha 6a3i mpoctux. [Ipukian cTpyKTypu HaBEJAECHO HA PUCYHKY

4.4,
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Puc.4.4. Peanizanis cxiaaenoi pynkiii Formula Node.

HOpHI[OK BHUKOHAHHA pO6OTI/I

1. BiaKpUTH MpOEKT MomnepenHboi J1adopaTopHOi POOOTH y MPOrpaMHOMY CEpelOBHILI
LabVIEW.

2. BukopuctoBytoun kommoneHT While LOOp imiTyBaTH BiJK/IIOUYEHHS OBLIBHOTO
npuiaay B Mpolieci poOOTH MPOrpaMu a TaKoX 3alycK Ta 3yMUHKY MPOTrpamMH Bpy4dHY (KHOIKOIO
49U TyMOJIEpOM)

3. PeamizyBatu i1MiTallil0 HECTaOUIBHOCTI JKepena Hampyrd 4Yd THCKY (Ha Hacoci)
BUKOpUCTOBYrOuM KomrnoneHTn Formula Node (mis imitamii mepiogmdHoro 30ypeHHs) Ta
Random (s imitarii BumamkoBoro 30ypeHHs) OOumBa 30ypeHHsS BIUIMBAIOTh aIMTHBHO
(oaroThCs) a BENMYMHA CyMapHOro 30ypeHHs He MoBHHHA nepeBuiryBatd 10% Bin piBHS
(aMIIIiTYIM) 171€abHOT0 CUTHANY (CHUTHalIy A0 30ypeHHs). 3pOoOMTH MOXKIIUBICTH BIJKIIOYATH
30ypeHHsI Ha JKepei TyMOJIEpOM YU KHOIIKOIO.

4. PeamizyBaTu 3 BHKOPHUCTaHHSM KOMIIOHEHTY SEQUENCE po3paxyHOK dacy poOOTH
OCHOBHOI Iporpamu. BukopucroByroun muki FOr LOOp orpumaru ycepeaHeHe 3HaUeHHS Jacy
pobotu nporpamu Ha 100 Bumipax. [y uporo B 1ukii npocymyBatu 100 3HaueHb yacy poOOTH 1
noaiauta Ha 100.

5. HaBectu y 3BITI TeMy 1 MeTy poOOTH. Y MOPSAKY BUKOHAaHHS pOOOTH HAaBECTU €KpaHHI
dopmu po3p00IIEHOTO MPOIYKTY JUIsl KOXKHOTO MYHKTY BUKOHAHHS Ta 3pOOMTH TEKCTOBHM OIMUC
OCHOBHHX €JIEMEHTIB, 1110 BUKOPUCTOBYBAJIUCH, Ta X MapaMeTpiB HAIAIITYBAaHHS, BIAMIHHUX BiJ{
3Ha4YeHb 32 3aMOBUYBAHHSIM.

6. 3poOXTH BUCHOBKH MPO aJIEKBaTHICTh IMiTallli pOOOTH TEXHIYHOI CHUCTEMHU.

KonTtponpHi muTaHHs
1.CkibKH pa3iB BUKOHAETHCS TUIO MUKy omeparopa For Loop, skmo Ha Bxix N momaru

10?
2.B yomy mosirae pizHHUIY Mixk oreparopamu 1ukia For Loop ta While Loop?
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05.01/141.00.1/b
/
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Bunyck 1 I 3minu 0 |

Exzemnasp Ne 1

Apx 44117

3.5kmii TMI 3MiHHMX moBeprae Tepminan Push Button (kmomka) uum Toggle Swich

(Tym0Gnep)?
4 5Ixi nii moTpiObHO BUKOHATH, 1100 CTBOPHUTH HOBY 3MiHHY it Formula Node?
5. B sskomy Jiana3oHi TeHEPYEThCS BUIIAJIKOBE YMCIIO KoMoHneHToM Random?

10. Slkuit omeparop peami3ye BH3HAU€Hy Hamepel IIOCIiOBHICTh BHKOHAHHS B
HECKIHUEHHOMY LIUKJIi?
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MIHICTEPCTBO OCBITH I HAVKH YKPATHI @-20.10-
JNEPKABHHI YHIBEPCHUTET «’ KHTOMHPCBHKA ITOJIITEXHIKA» 05.01/141.00.1/B
JKuromuperka Cucrema ynpasinnst sikictio ICTY ISO 9001:2015 ta ICTY ISO 21001:2019 /
MMOJIITEXHIKA OK25-2-2025
Bunyck 1 I 3minu 0 | Exzemnasp Ne 1 Apx 44118
JlaGopaTopna po6oTa Ne5

Tema: BuBueHnHs 3aco6iB rpagiunoro BitoopaskeHHs Ta BHOPAIKOBYBAHHS JaHUX

MeTta: O3HallOMHUTHUCb 3 OCHOBHMMHM 3ac06aMU BiloOpa)keHHS JaHHUX y NpPOrpaMHOMY
cepenoBulli NI LabVIEW.

TeopernyHi BiIOMOCTI1

Bino6paxxenns rpadiuaux manux B mporpamHomy cepenoBuili NI LabVIEW moxe Oyt
pealli3oBaHO 32 BUKOPHCTAHHSAM TPbOX KOMIIOHEHTIB: rpadiyHa 3aJIeKHICTh Bl Yacy, OJHUH Bif
OJTHOTO B TIOCIIIJIOBHOCTI Ta OJIWH BiJx ofHOTrO (QyHKIioHaNbHO. /s memoncTpanii rpadianux
MOJJIMBOCTEH CKOPUCTYEMOCH JOJATKOBHUM, YacTO BXKMBAHHUM KOMIIOHEHTOM JUISi BU3HAUYCHHS
dyukiionansHOro 38’s13ky - Formula Node, onricanwuii y monepeHiii 1abopatopHiii poOoTi.

PosrnsiHeMO 0CHOBHI iIHCTpYMEHTI MOOYI0BH rpadiyHIX 3aJICKHOCTEH.

Waveform Chart — KOMIOHEHT, [0 BHKOPHCTOBYEThCS Il MMOOYIOBH YaCOBUX
XapaKTePUCTHK CUCTEeMH. Moxke BioOpakaTH OJWH abo MeKiibka TMPOIECiB y 0OpaHOMY
MaciTall yacy. Y KOHTEKCTHOMY MEHIO KOMIIOHEHTY JOCTYIHI OHIii croco0iB BiOOpa)KeHHs
JAHWX, MacIuTabyBaHHS Ta 4acoBOI po3ropTKu. [Ipukian 3acTocyBaHHS KOMIIOHEHTY HaBeIIEHO
Ha pUCYHKY 5.1.

Waveform Graph — KOMITOHEHT, 1110 BAKOPUCTOBYETHCS ISl BiTOOPaXKEHHS TPOLIECIB SIK
MOCIIOBHOCTEH (IMCKPET) BIAHOCHO JOBUIBHOTO Oasucy. HamamryBaHHS KOMIIOHEHTY
MOXJTHBE Yepe3 HOoro KOHTEKCTHE MEHIO a OMIlii HamamTtyBaHHs nomaioni o Waveform Chart.
[Tpuxnan peamnizanii mocnimoBHocTel A Ta B HaBeeHO HaBeqeHO Ha p_II/ICYHKy 5.1.
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Puc.5.1. Peanizanis Ta BioOpakeHHs MocuigoBHOCTEN A Ta b 3 BUKOpUCTaHHSAM
Waveform Graph.

Jnst  BimoOpaskeHHS TOCIITOBHOCTI HEOOXigHO chopMyBaTd MacuB JaHUX, SKUAN
peani3yloThcss BHKOpHcTOByIouM KommonenT Build Array i3 karagory Arrays. s
BiTOOpakeHHs JEKUIBKOX IMOCIHIJOBHOCTEH Ha OJHOMY IOJI MOTPIOHO CTBOPHUTH JBOBHMIpHUHN
MacCHB IUITXOM KacKaJyBaHHS, SK TO IOKAa3aHO Ha MAIIIOHKY 5.2.
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XY Graph — KOMIIOHEHT, IO CIyTry€ s BimoOpakeHHsS TpadidHuX 3aJIeKHOCTCH

OJTHOTO MMOTOKY YW TMOTOKIB JaHux Bix iHmoro. [Ipukian peanizauii XY Graph mis noGynosu
KBaJAPAaTUYHOI 3aJIC)KHOCT]1 HABEJCHO HAa PUCYHKY 5.2.

Tpeba 3a3HauuTH, 00 TpPHU CTBOPEHHI HOBOTO EK3EMIUIIPY KOMIIOHEHTY, Opa3y
3’SIBJISIETHCSL JICKUIbKA 3B’SI3aHUX IMOTOKaMHU EJIIEMEHTIB 110 HAJIANITOBaHI MO 3aMOBYCHHIO HA
BiZJOOpaXKeHHs OJHOBHMIPHHMX BeNWYMH. lIpum mpoTAryBaHHS TOTOKIB MAacHBIB Ha BXOJIU
kommoneHty XY Graph aBroMaTHYHO CTBOPIOIOTHCS KOMIOHEHTH KOHBEPTYBAHHS THITIB JIaHHX.

Jns  QGopMmyBaHHS  BHUIQAKOBUX YHCET 13 HOPMaJbHHUM  33aKOHOM  PO3MOALTY
BUKOPHCTOBYETHCS TepMiHaa random, skuii 3HaxoauThcs B Kataymo3i Numeric maneni Block
Diagram. Bin renepye BUIaAKOBI YKcia B Jiama3oHi Bil HYJIS 10 OXMHUIN (HOPMOBaHi).

[Ipu cTBOpeHHI 3MIHHUX YW TEPMIHAIIB, SK 1 y KJIACMYHUX MOB MPOTPaMyBaHHS ICHYE
TUMI3aIis JaHUX. THUNHM JaHUX JIETKO PO3PI3HATH 3a KOJbOPAMH, JIETEHAY SKHX MOXKHA
NOJIUBUTHCH, SIKIIO 3aTH B KOHTEKCTHE MEHIO TEpMiHalTy, oOpaTdh IMyHKT BJIACTHUBOCTI Ta
nepeiith Ha Bkiaaky Data Type. [lns mnpuBeaeHHS TUNIB JaHUX Ta iX KjacTepiB
BUKOPHCTOBYEThCSI KOMIIOHEHTHM KOHBEpTallii, po3TramoBaHi y KaTtano3i Programming /
Numeric / Conversion ta Programming / Array.
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Puc.5.2. Peanizanisi KBaApaTUYHOI 3aJ1€KHOCTI Mi>K MAaCUBaMU JIaHUX 332 BUKOPUCTAHHSAM
kommonenty XY Graph.

@‘ |
(KN

[Topsimok BUKOHAHHS POOOTH

1. BigkpuTu npoekT mnomnepeaHboi jgadopaTopHOi poOOTH y MPOrpaMHOMY CEpelOBHIII
LabVIEW.

2. BimoOpa3uTu y yaci 1oka3u JBOX aHAJOrOBHX MpHJajiB, BukoprctoByroun Waveform
Chart. HanmamryBatu BIacTHBOCTI TPEHJIB Tak, 100 OAWH OyB CYIIJIBHOIO JIHIED a APyruit
MYHKTHPHOIO.

3. BimoOpasutu 3anexHicTe Hampyra Bim crpymy (BAX — BombT-ammepHa
XapakTepucTuka) (TUCKY BiJl BHUTpPAT) YW THCKY BiJ BHUTpaT (XapakTepUCTHKa HACOCY)
BukopuctoBytoun kommoneHt Waveform Graph ta mukn For Loop mis neprimx 20 3Ha4eHb
BiJ] IyCKY NIPOTPaMH.
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4. BimoOpa3utu 3anexHICT, Hampyru Bix crpymy (BAX — BonbT-ammepHa

XapakTepucTuka) (TUCKY BiJl BHUTpPAT) YW THCKY BiJ BHUTpaT (XapaKkTEpUCTHKAa HACOCY)
BukopucToByoun kommoHeHT XY Graph Tta mukn For Loop mms neprmmx 20 3Ha4YeHb Bix
MyCKY MPOTPAMHU.

5. HaBectu y 3BiTi TeMy 1 MeTy poOOTH. Y TOPSIIKY BUKOHAHHS POOOTH HAaBECTH €KpaHHI
dopmu po3p0o0IIEHOTO MPOIYKTY JUIsl KOXKHOTO MYHKTY BUKOHAHHS Ta 3pOOMTH TEKCTOBHH OIUC
OCHOBHUX €JIEMEHTIB, 1110 BUKOPHUCTOBYBAJIUCH, Ta X MapaMeTpiB HAIAIITYBAHHS, BIAMIHHUX BiJl
3HAa4YeHb 32 3aMOBUYBAHHSIM.

6. 3poOUTH BUCHOBKH MPO aJICKBATHICTH iMiTallii poOOTH TEXHIYHOI CUCTEMH.

KouTponbHi nutanus

1.3a BUKOpUCTaHHSM SIKOTO KOMIIOHEHTY MOJJIMBO pealli3yBaTH CKJIAJICHY CHUMBOJIbHY
byskio?

2.Yum npuHIUIOBO BiapizHsatoThes komnoHenTn Waveform Chart ra Waveform Graph
y croco01 BiqoOpakeHHs XapaKTePUCTUK cUCTEM?

3.SIxkuit KOMIOHEHT OTPIOHO 000B’I3KOBO BUKOPHCTOBYBATH, 100 1moOyayBaTu 2 rpadika
Ha OJHIN IomuHi?

4 SIKMM YMHOM MO>KHA CIIOBUTHPHUTH IIBIAKICTH BiTOOpaXeHHS JaHHUX?

550kl CTpyKTypu HEOOXiIHO BUKOpHCTaTH, 100 BimoOpa3uTH 3HaueHHs GYHKUID y
BU3HAYCHOMY Jliana3oHi?

6. Sk MaroTh OyTH MIATOTOBJEHI [aHHI, MO0 MaTH MOXJIMBICTH iX BiOOpazuTu 3
Bukopucranusm Waveform Graph?
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JEPKABHUI YHIBEPCUTET < KUTOMUPCHKA IMOJITEXHIKA» 05.01/141.00.1/6
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Jlaboparopua pobota Ne6

Tema: BuBueHHs 3ac00iB M00OY10BH CHCTEM PeAJbHOI0 Yacy Ta OLIHKH iX po0oTH

MeTa: O3HaOMHUTHUCh 3 OCHOBHMMU KOMIIOHEHTAMHM OpraHisalil cucteM peajbHOro
4yacy, MacMBaMHM Ta CUMBOJIbHUMH IpeJCTaBJe€HHSAMH B NporpamMHoMy cepegoBuii NI
LabVIEW.

TeopeTuuHi BiZOMOCTI

Ha mnpakrtuuni, po3pobka SCADA omnpaBjaHa HeoOXijHiCTIO 0OpPOOKM 3HAYHOI
KiJIbKOCTi iHdOpMaliiHUX TNOTOKIB, BIOPSJAKYBaHHSI JaHUX 06araTboX OJHOYACHHUX
IpoLeci, HaZJaHHA 3py4YHUX MexaHi3MiB KOHTPOJIIO Ta CIHOCTEpeKeHHd 3a HUMU.
OnepaTuBHe ompallOBaHHA JaHUX 6a3yeTbCsd HAa BUKOPUCTAHHI TaKUX CTPYKTYp, K
MacCHUBM Ta KJACTepH, 110 A03BOJIAKTH AJTOPUTMIYHO Ta NPOTPAMHO IX BIOPALKYBAaTH.
Tunosi onepauii po60TH i3 JaHMMU B 03HAYEHUX CTPYKTypax peanizyeTrbcs B NI LabVIEW
yepe3 MHOXKMHY QYHKLiOHa/JIbHUX OJIOKIB NpeJCTaBJIeHUX NpeACcTaBJAeHUX IpapidyHUMU
KOMIOHeHTaMH 6i6J1ioTek. ba3oBi kaTajsiory, 10 MiCTATb OCHOBHI KOMIIOHEHTU € Array,
Matrix & Clusters Ta String & Path, goctynsi yuepes kouTekcTHe MeHIO Front Panel Ta
Array, Cluster Ta String, noctynHi 4yepe3 koHTekcTHe MeHO Block Diagram. V¥
[IPOZ0BXKEHHI IPOEKTY peasli3yeEMO YaCTUHY LOCTYIHOTO IHCTPYyMEHTapIlo.

MacuBu. Y BUNAJKy pPO3pPOOKMU IHCTPYMeHTapil KOpUCTyBaya JJis KOHTPOJIKO Ta
CIIOCTEPEeXEHHA 3a MacMBaMM [JaHWMH, 3py4YHO IOYUHATHU i3 [j0/laBaHHA eJIEeMEHTIB
inTepdeiicy Front Panel. /lna nboro posmnoyHeMo 3 06’€KTy-KOHTelHepy Array 3
katasory Array, Matrix & Clusters. Cam 1o co6i KOHTeliHep He Ma€ aHi TUIy Ta
npeJjCTaB/eHHS [JaHUX aHi TUIly TepMiHany (BBeJeHHs YU BUBeJeHHsd). [lig Toro mob6
iHiniasisyBaT TUNM Ta NOpeACTaBJeHHS, HEOOXi[HO TMepeTArHyTH B KOHTEWHep
O/IHOMIpHHUM eJiIeMeHT KOHTPOJIIO 4M iHAuKauil. [lpukaag iHiniaaisanii MacuBiB BBeJeHHSA
Ta BUBEJIEHHS JJaHUX 300paXkeHO Ha PUCYHKY 6.1.

P Untitled 2 Block Diagram * - ﬂ

File Edit Yiew Project Operate Tools Window Help "@‘
: ~Tlec ol
[ [@[1][7][25] [+al= |2 =
Macrel MacHeZ Q Search é% Customize™ ‘
EED @ |+ Moderm
N = 2 L Array, Matrix & Cluster
B/ Untitled 2 [kl [
File Edit Y¥iew Project Operate Tools ‘Window Help Cluster Rl atriz, ol
=Em |§ |,"”,—T>
Macrsl ComplexMatri... Error In 3D.ctl  Error Ouk 30.ctl
'f)n 4 & 4 & 4+ & 4+ & 4+ & ¥ sibver
. . . : i % || system
20 -a 2O -a 20 -a 20 -a 20 & || ¥ Classic
A R O O R Iy Express
o i 0 i 0 i 0 i 0 100 ||| » Conkrol Design & Simulation
|| ¥ MET & Activex
Machez || ¥ signal Processing
|| » addons
|| ¥ User Controls
Il Select a Contral,..
A
Change visible Palettes. ..
~
|8y |

Puc.6.1. Ininianizanisg macusiB faHux B NI LabVIEW,

Tpeba 3a3HaUMTH, L0 B KOHTEWHEPi MacuB peasi3yeThbCs AWHAMIYHO, TOOTO PO3Mip
MacCHBY 3MIiHIOETbCA B 3aJIEXKHOCTI BiJ, iHinjiasizanii Horo esieMeHTiB. 3MiHUTH PO3MIipHICTh
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MacHBY MO>KHa 4yepe3 KOHTEKCTHe MeHI0 KoHTelHepy, nyHKT add demention. HaouyHe
npejCcTaB/JeHHs] MacUBY MOXHa 3a0e3MeYUTU PO3TATYIOUM KOHTEWHep MO IIMPHUHI Ta
INPOKPYYYIOYX 32 BUKOPUCTAHHAM IHJEKCYy I[epuioro eJjJeMeHTy MacuBy, 110
CIIOCTEpIra€eThbCs, 3/1iBa, B MeXax pO3TATHEHOro BikHA. Ha pUCyHKy BUAHO, 110 MacuB 2 {K
pa3 3CyHyTO yepe3 iHJEKC Yy BUAMMOMY Jiana3oHi HaJjiBO (3a MeXaMH Bif0OpakeHHs,
3J1iBa), TOMY IepIIOMY Bilo6OpaKeHOMY eJieMeHTOBI MacUBY 2 BiIIOBila€ IPYTUN eJIEMEHT
MacuBy. Tpeba po3yMiTy, 110 1Lie TiJIbKU BIJIMBAE Ha Bi0Opa*keHHS i )KOJJHUM UMHOM He
BIUIMBAa€E Ha 3MiHY IiHJeKcalil esieMeHTiB. TakoX chnpaBa y MacuBi 2 BHJHO He
iHiLilOBaHUH eJIeMEeHT, TOMY 1[0 HOMY HEMAE BiAIOBIAHOTO 3 MacuBy 1.

0co6/1MBUM THUIIOM MAacCHUBIB € KJacTep, AKUU [03BOJISIE BUKOPUCTOBYBATH €JIeMEHTHU
3 pi3HUMM TUIIaMU JaHuX. [Ipukaaj iHinianizanii kjactepiB HaBeJjeHUM HA PUCYHKY 6.2.

File Edit Wiew Project Operate Tools ‘Window Help

(&[] ©[n][2][25] [walm| -+ |[12et Appication Fent |~ |[§e [ | [~ [l [+]

2

KnacTepz

Knactepl

I Qu Searchl Q‘-%Customize' l -f '
| * madern -
L Mumeric
Untitled 2 Front Panel * i [
File Edit Wiew Project Operate Tools Window Help
—— | | Mumetic Conkrol  Mumeric Indic... F
||-.{> |{§}| OE | 13pt Application Fank |+ ” o~ || o L
7 [izee I
Knactepl Knactepz Tirme Stamp C...  Time Stamp 1.,
0= 10'.
ymcnol cnanal — - HHCNoZ :: :.
I
ot = ' 17,93476 Yertical Fil Slide  Yertical Paint. ..
6 . v
D Bap cnaiaz i =
BT 4- 1= Wertical Progr... Vertical Grad...
4 6 2 -1 oo Ry
- L o- z 05 10 05 10
Go
2—/- ’ —& 4_: Horizortal Fill ... Haotizontal Pai...
- " 2= - L
i 10 =
0=
Hatizonkal Pr... Harizontal Gr...
s s =

Puc.6.2. IHinjasnisalnis kiactepiB 3 TpbOMa eJieMeHTaMHU.

3a3Ha4yuMo, 1110 PU NPSAMOMY 3B'I3KYy KJIAaCTePiB, K TO IOKAa3aHO Ha PUCYHKY 3.2., iX
eJleMeHTU NOEAHYIOThCA Y MOPAJKY IX CTBOPEHHS Yy KJlacTepax: NeplIWi CTBOPEHUH Yy
kiaactepi 1 (4ucinol) 3 nepinM CTBOpeHUM y KJactepi 2 (6ap) i Tak gaJi.

OCHOBHMMHM NpPOTpPaMHUMM eJleMeHTaMH pOOGOTH 3 MachBaMH, L0 JOCTYIHI ¥y
koHTeKcTHOMY MeH10 Block Diagram € HactynHi:

array size(s)
Array Size — mnoBepTae po3Mip MacuBy IO KOXHil 3 po3MipHocTed (y BUMaJKy
6araToBMMipHOro);
element e
Aidnialon stie & o 1@ initialized array
oo ™ I—Z
dimension size n-1 S
Initialize Array — cTBoploo€ MacHB 3a3HayeHOI pO3MipHOCTI, 3aMOBHEHUH

3HaYeHHAM elements;
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array
element appended array

lar P
eiemens

element

Build Array — fj0/1a€ 10 B3ke iCHy1040ro MacHMBYy array NOTOKHU JlaHUX element;

array —— @.@ ,,
index (0) o subarray
length (rest) ~ ot

ndex (0 N
_[— 5 2

Subset Array — Bupi3a€ niiMacuB, MOYMHAKYU 10 KOXKHIK PO3MipHOCTI 3 eJieMeHTy
index kinbkicTb esemMeHTIB leight;

n-dimension array Hl.0
index 0 ———=* element or subarray
dex n-1 s S
) I -
Index Array — BuUJiJIeHHA eJileMeHTa 4M MiZMacuBy IO iHZEKcax B IOPAAKY

¢dbopmyBaHHS po3MipHocTel index;
cluster
element 0 ﬁ_
element 1 o output cluster
o

Bundle — gogae o iCHy}O‘-lOI‘O KJlacTepy HOBIi esleMeHTH elenent.

3 iHWKUMHU JYHKLIAMH MOXKHA O3HAWOMMTHUCh, KOPUCTYIOUUCh KOHTEKCTHOIO
JloBizikoto help A/191 KOMIIOHEHTIB 3a3HaYE€HUX BUILE KaTEroOpiK.

Ja cBiT0oBOI iHAMKALl NOTOYHUX Ta KPUTUYHUX 3HA4YeHb MapaMeTpiB YU CTaHIB
CUCTEMU BUKOPUCTOBYETbCA KoMmnoHeHTH LED (kpyrsimid Ta KBaJpaTHUH), WIO
3Haxo/ATbcA B KaTaso3i Modern / Boolean / LEDs. Yepe3 KOHTEKCTHe MeHIO IM MOHa
3a/laTH KoJiip, MacKyBaHHS, pPeXUMU CHpalbOByBaHHs Toio. Jyig peasnizanii 6ysneBuUx
omepaliil CcAyrye KaTajJor NporpamMHUX KoMmmnoHeHTiB Boolean. 3micT KOMNoHeHTIB
3po3yMisinii i3 rpadiuHOro npejcraBieHHs Ta HAa3B OJJHOMMEHHUX OyJieBUX onepailiii TA,
ABO, HE Towo. [Ipukniag ¢opMyBaHHSA Ta 0O6POOKU JaHUX MAaCHMBY HaBeJeHO Ha PUCYHKY
6.3.

23




MIHICTEPCTBO OCBITH I HAYKH VKPATHU
JEPKABHUU YHIBEPCUTET «C(KUTOMMUPCBKA ITOJIITEXHIKA»

®-20.10-

05.01/141.00.1/b
Kuromupcbka

. X Cucrema ynpasJtiHas sikicrio JICTY 1SO 9001:2015 ta ICTY ISO 21001:2019 /
nmoJIiTexHika 0K25-2-2025
Bunyck 1 I 3minu 0 | Exzemnasp Ne 1 Apx 44124
P mass.vi Front Panel * =100 x|
File Edit Yiew Project Operate Tools Window Help %
- —_ 3 kEE
OEH 13pt Application Font | |G |[Saa [ | [l searcn 2, [2] ] -
e Macke ABOBHM
S)U \F)” |2 File Edit View Project Operate Tools Window Help |@
E
u \F)U |10 S [5] [25] [wal? | [ tant Appication Fant [~ | (S [+ [ P52
41es L =
st L1 in o posspics
i |
= \‘9 EE‘;::HH MakCHHyM SaTpunika (ms) @E} T
[1] 10 10:. 4 -9,32288 500
1 LR u
P i |
Ll 7 4= K PHTHUHKIA PIEEHE. £ [ —
= ¥ I & 2_' NEpEBHWLEH ! iz
] ) -1 0 KinetdcTe unenie  Midnnene 1 FE 2]
£ 5
[ilg "1 o S Lo PEKCHMyH
"2 | "
NismneHmic = Lfizs
I [ KinkkicTe uuicni ] =] Wity
KpHTH
| + B |-ﬁ } . i
" +|ﬂ @l « | Probe Display Myck p= ;Ir;ig:b
.1{> i KPMTHUMA nepes
: piseHE VieHo
| o— [ ] [ | |
.- :
n T
E -
I 4 l QSEarchI &, custamize= | =71 |
=
- =
—vl Array Size Index Array  Replace Subset Insert Inko Ar,.. Delete From ... =

Puc.6.3. opMmyBaHHs Ta 06po6Ka gaHux MacuBy B NI labVIEW.

Jns dopMmyBaHHI MacuBYy i3 JaHUMU POOOTHU NMPOTPaMU PeajbHOTO Yacy, IpU BUXOA]
NOTOKIB 3a Mexi 1ukiay (nmepeTuH Mexi nukiay While Loop) Heo6xifHO aKTHUBYBaTH
iHZlekcallilo y KOHTEKCTHOMY MEHI0 Ha loMapaH4YeBUX KBaJipaThkax — Enable Indexing.
[Ipy UbOMYy BOHM OTPUMYIOTH Oijie 3abapBJieHHs, IK TO MOKa3aHO Ha pUCYHKy 3.3. [ud
CNOBiJIbHEHHS (GOPMYBaHHs JAaHUX Ta HAOYHOI'O CIOCTEPEeXXeHHs 3allOBHEHHS MacHUBY
BCepeVHI UKy KOMIIOHEHT 3aTpuMky Wait i3 mapamerpom 500 Mc. 3aTpuMKa BIJIMBAE
JIMLe Ha peaJIbHUM Yac BcepeUHI [UKJIY. LIMK/I 3yNIMHAETHCA 110 JOCATHEHHIO NOKAXXYUKa
“KinbkicTh UUKJIIB” ab0 jeakTuBanii kHonku “Ilyck”. i1 1bOoro BUKOPUCTAHIi JIOTi4yHi
onepatopu OR ta NOT.

KopucHUM iHCTpyMeHTOM Bijyiaro/pkeHHs1 nporpaMu € Probe Watch, aHasoriynuii
10 QYHKI[IAM Bii/Ial4MKaM KJIaCHYHUX 3ac06iB NporpaMyBaHHs. Horo akTuByBaTH MoXHa
niJi 4yac po60TH mporpamy, MiHOCAYU Kypcop A0 OyAb-9KOro moTtoky (JiHil 3B’3Ky) Ta
HaTHUCKAl4M JIiBY KHONKY MuIli. [Ipy 1npoMy Ha JiHii 3’ABUTbCA Kpyr 3 nudporwo —
HOMEpPOM 30HJY, Ta BigKkpueTrbcsa BikHO Probe Watch Window, B sikomy MoxHa
CIIOCTepiraTy 3MiHy JaHUX y OTOLI B peaJIbHOMY 4aci yCix BCTAHOBJIEHUX 30H/IB.

Opranisania jawoguHo-MamMHHOTrO iHTepdeicy (HMI) Ha 6inbil ramb6okoMy piBHI
IPYHTYETbCS Ha 00MIiHi, Basiijjalis Ta iHTepnpeTalis TEKCTOBUX MOBiZJoMJeHb. [l [bOTO
y NI LabVIEW icHye MHOXXHMHa THNOBHUX NPOrPaMHUX KOMIIOHEHTIB pOOOTH i3 psjKaMu,
JiajoropuMu ¢opMaMu i IHIIMMH CTPYKTypaMu IHpeAcTaBieHHd. Ak i y BUDaaKy
KOMIIOHEHTIB /IJi1 pOGOTH 3 YMCJOBHMH JJaHUMHU, KOMIIOHEHTHU [Jis POOOTU 3 psJIKaMU
JINIAThCA HA eJIeMEHTH KOHTPOJIIO Ta iHAWKalii, JocTynHi y kaTtasosi String & Path.
HaBesemMo 0CHOBHI porpaMHi KOMIOHEHTH POOOTH 3 PsiJIKAMHU:

string length

String Length — Bu3Hauyae J0BXUHY psjKa Ta MOBepPTAE KiJIbKICTb CUMBOJIIB
4UCJIOM;
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string 0 S _

ztring 1 | oeeeeest concatenated shing

gtring r-1

Concatenate strings — 06’eiHy€ JieKiibKa psAJKiB B O4VH PAJLOK;

string
offset [0] — -
length [rest] — |

substring

Srting Subset — Bupisae i3 pagka nipsa0K, 104YMHAYY 3 CUMBOJIY 3 IOPSAAKOBUM

HoMepoM offset Ta foBxuHOIO light;
Format string
initial string
error in (no error)
input 1 {0}

resulking string
error auk

input n {EI]I
Format Into String — ¢opmaTye Ta nepeTBOPIOE YUCA0BI Ta CHMBOJIbHI TUIIU JAHUX
Y PAAOK;

delimiter [T ah)
format =tring .
13 zpreadshest strin
array E-r 14 p q
Array To Spreadsheet String — nepeTBOpIO€ MacuMB YMCJOBUX YU CUMBOJIbHHUX

JlAaHUX Ha TAGJIMIIO 3 BiJOKpeMJIEHHSIM PAAKIB Ta CTPOK TEKCTOBOIO TaOYJIAIIEI0;

# # # # ) #E #T B Emnl
EER TFFF [ e t+[n-nEn fes[mnEZ g
I ;

i 4 bl g T ks

Mumber Ta D.., Mumber ToH... Mumber To O.., Mumber To Fr... Mumber ToE... Mumber ToE... Format Yalue

FER

O]
Decimal Strin... Hexadecimal ... ©ctal String T... Frack/Exp Stri... Scan Yalue
String/Number conversion — mnifkaTajior KOHBepTalii pi3HUX THUIIB JaHUX Y

CTPOKOBHH Ta HaBNaKH.

[Ipuksiaz, 3acTOCyBaHHSI OKPEMUX Bi3dyaJIbHUX Ta MPOTPAaMHUX KOMIIOHEHTIB pOo6OTH
i3 pAAKaMu HaBeJleHO Ha PUCYHKY 6.4. [lnsa peaniszauii edpekTy NMOCTIMHOTO 3aTHCKAaHHSA
kHonkd OK Jyi1 BHMKOHAaHHfI NpoOrpaMM MpU MNpaBUJIBHOMY MnapoJi, 6y/s0 3MiHEHO
CTAaHJApPTHUW pEXHUM CIpALOBAaHHA — TpUrep — 3 KOPOTKOIO OJHOPAa30BOro Ta
nocTiiHuM. JlocTyn [0 3MiHU peXUMy TPUTepiB /1 KHONOK Ta TyMO6JiepiB 3HAaX0JUThCS B
iIX KOHTEeKCTHOMY MeHIo, NyHKT Properties, y 3aknazui Operations. Y cnucky Button
Behavior MoxxHa 06paTH 0/1MH 3 IIECTU PEXKUMIB CIIpAlI0BAaHHS, IPOTECTYBABIIM Y Til e
3akJajli, 3HU3y, MoBeJiHKy Ha iMmiTaTopi. [ Toro, uo06 y psi/iKy BBeJEeHHs MapoJiio
CMMBOJIM BiJloOpakaJiuCh 3ipoyKaMH, HEOOXiJHO B KOHTEKCTHOMY ME€HI0 KOMIIOHEHTY
psa/ika Bubpartu onuito Password Display.
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- B! untitled 3 Block Diagram *

File Edit Wew Project Operate Tools wWindow Help

Fil= Edit Wiew Project Operate Tools Window Help |LJ‘> |@‘ OIEI"’U"E’ i ‘ Al (o= (et |Y HE

|E‘> |{§l| OIE | 13pt Application Font |« || [ ”‘.“DE-
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Mapoib ANA aKTHEAWT
2 ' -8 e |
. ~

Pasorl

AKTHEHa NOTY¥HICTE = 35,05

2 =&
Pagokz
5 \

AKTHEHa NOTY#HICTE = 35,05

4 | G, search %Customize'l —H I

e i R =3

String Length Concatenate ... String Subset  Additional Stri...
EE] 3

: ks ol A

e ot i) =

Replace Subs... SearchandR... Match Pattern  Match Regula... | v @I

- B FEE ~li5x ; :
Puc.6.4. Po6orTa i3 psakamu B cepenoBuiii LabVIEW.

bBisibll  feTaJbHO O03HAWOMUTUCHL 3 BJIACTUBOCTAMM KOMIIOHEHTIB Ta IHIIMMH
KOMIIOHEHTaMH KaTaJlory po60TH 3 psi/ikaMy MO>KHa yepe3 KOHTEeKCTHY Z10BifaKy LabVIEW.

[TopsAn0K BUKOHAHHA

1. BigkpuTH npoekT momnepejHbOI JabopaTOpHOI pOOGOTHU y MpPOrpaMHOMY
cepenoBulli LabVIEW.

2. BUKOpUCTOBYIOYM MaCUMBH YM KJIacTepH, BIOPAAKYBaTHU Npubopu (iHAMKATOPH) Ta
eJleMeHTU KOHTPOJII0 fIK ejleMeHTH MacuBy. CHOBIIBHUTH TeMN peasibHOTO Yacy B
OoCHOBHOMY LUKJI nporpamu o 0.2-0.5 cexkynz. CtBoputu 6ydep gaHux 3 20 esieMeHTIB
(muB. BapiaHT Ha pwuc.6.3.), BiJLIyKaTH 3HAYeHHd Ta HOMEPU Yy MOCJIiJOBHOCTI
HalOi/IbILIOro eJIEMEHTY.

3. BuBecTu laHHi Ha eKpaHHY GopMy y TaGJIUYHOMY BUTJISAAI i3 6ydepy, CTBOpeHOMY
y NYHKTI 2.

4. 3pobUTH TeKCTOBe MOBiJOMJIEHHS Ta CHOBIilleHHs JBOMa JlaMIO4YKaMHu (ABOX
KOJIbOPiB) MPO HOpMaJibHe i KpUTUYHE 3HAYEeHHS OyJ-fKOro npuaay. TeKcT Mae OyTH
CKJIaJleHUH 3  TpbOX YaCTHH, 1[0 BUBOAATbCA y  pajgok: “Cucrema’+’y
HOpMaJsibHOMY +“pexkumi” abo “Cucrema”’+"y kKpuTUuHOMY +”pexxkumi” BuBecTH Ha MaHesb
peasibHUM Yac, KOJIM CTaJI0Ch OCTAHHE KPUTUYHE 3HAYEeHHS.

5. 3po6buTH A0CTyI N0 NapoJiio A0 3aMyCKy Ballloi IpOrpaMH.

6. HaBecTtu y 3BiTi TeMy 1 MeTy poOOTH. Y MOPSIKY BUKOHAHHS POOOTH HaBECTH €KpaHHI
bopMu PO3p0OOIIEHOTO TPOIYKTY JUTSl KOXKHOTO TYHKTY BUKOHAHHS Ta 3pOOUTH TEKCTOBHH OIHC
OCHOBHHX €JIEMEHTIB, 1110 BUKOPHCTOBYBAJINCH, Ta IX MapaMeTpiB HaJAIITyBaHH:, BIAMIHHUX BiJl
3Ha4Y€Hb 33 3aMOBUYBAHHSM.

7. 3poO6UTH BUCHOBKHM IIpO NepeBarv Ta HeJO0JIiKM BUKOPUCTAHHS CTPYKTYpPOBaHHUX
THUMIB JaHUX Y PO3p006JIeHIN mporpaMi.

KoHTpoJibHI MUTaHHSA
1. SIxa mpuHIIMIIOBA BIIMIHHICTh Y CTPYKTYP JaHUX MAacHB Ta KjacTep?
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2. IlepepaxyiiTe OCHOBHI criocoOu iHimiaizarii MmacuiB B iporpami NI LavVIEW?

3. OnuuIiTe mporec CTBOPEHHS MAaCHBY B €JIEMEHTIB, CPOPMOBAHUX BPYUHY?

4. SIKMM YMHOM MO>KJIMBO CIIOBUIBHUTHU PEabHHUI Yac YaCTUHH IPOLECY YU Mporpamu’?
5. SIxi onepauii Hax OyneBuMu 3MiHHUMU (OyneBoi anreOpu) peanizoBano B LabVIEW?

6. Onumrite aii, HeoOXiaHI HOpMyBaHHS PAIAKA, IO MICTUTh YHCIIOBI JaHi?

7. lllo Oyxe B pe3ynbraTi popmaryBanHs uncia 112.23, sxio 3amatu napametp %7.1f?

8. SIk pearnizyeTbcsi BioOpakeHHSI CHMBOJIIB B 16-piuHOMY KO/ Ipy Habopi?
9. Slkuii TUII Ta CTPYKTYpPY AaHUX [TO3HAYAE MOJBiIfHA CHUHS JIiHIsA (TIOTIK)?

10. o Take Tpurep KHOMKH 1 siki JocTymnHi y LabVIEW?
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Jlaboparopua pobota Ne7

Tema: BuBueHHsI TAOJMYHHUX Ta CTPOKOBUX (popM npeacTaBIeHHA JaHUX. APXiByBaHHS Ta
30epekeHHs] TaHUX

MeTta: O3HallOMUTHUChb 3 eJleMeHTaMHU NpeJCTaBJeHHs Ta [iaJlorTOBUMU GpopMaMu
KOpPUCTYBaya, 3aco6aMMU CTBOpPEHHS Ta 30epeXeHHs JaHUX y ¢alaoBid cuctemi i3
BUKOPUCTaHHAM NporpaMmHoro cepezgosuina NI LabVIEW.

TeopeTHuHI BiZOMOCTI

Jlnsa edpekTUBHOI B3aEMO/il KOpUCTYBaya i cucTeMu Npu AuclieTyepusalii 3Ha4YHOI
KiJIbKOCTi JlaHUX, OoNpaBJaHUM € ¢parMeHTalisa iHPopmauil A8 NepecTaBJeHHs i3
BUKOPHUCTAHHSAM JAiajsoriB Ta ¢opM a Takox ii 36epexkeHHs Ha HOCifAX JaHuX. KoMnoHeHTH
JUIS1 CTBOPEHHS eJIeMeHTIB BiJloOpa>keHHs JaHUX y TabJn4Hil GopMi a TakoxX AJ1 pob0TH
i3 kaTtasoraMu ¢$anI0BOi CUCTEMHU 3HAXOAATbCA B KOHTeKCTHOMy MeH10 Front Panel, B
katano3i List, Table & Tree. KoMmnoHeHTH g/ cnoco6iB yHnopsKyBaHHA Ta
IpeJACTaBJeHHA eKpaHHUX ¢opM - B KaTajo3i Containers. [Ipukiaz 3actocyBaHHA
Bi3yaJIbHUX I IPOTPaMHUX KOMIIOHEHTIB Y /IBOX PEXHUMIB BiloOpaXkeHHS JaHUX HaBeJeHO
Ha pUCYHKy 7.1.
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Puc.7.1. CDOpMYBaHHH Ta npeacraBJieHHA JdHUX CUCTEMHU, 3B'A3aHUX 3 HaIlpyroro.

s
o
o

w
&
-8

&
o
o

3py4YHUM KOMIIOHEHTOM, SIKUH MO€ JOMOMOTTHU BifjoGpakaTH Jivlle pesieBaHTHY
iHpopmaniito € Tab Control. Kpim Toro, mo BiH J03BoJISIE OpraHi3yBaTH AOCTYI [0
eKpaHHUX OpM MO 3aKJjaJKaX, BiH MOXe J03BOJIMTH CKOPOTUTHU KiJbKICThb TepMiHaJiB
JJ1S BijoOpaXKeHHs, K TO NPOJAEMOHCTPOBAHO Ha NPUKJAJ|.
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[Ipy nmepeMukaHHI BKJIaJI0K, AAHHI fKI B HHUX ONpPaLbOBYIOTbCH, NepefaloTbCa B
OCHOBHYy IMporpamy, Bifo6paxatouuch Ha npusazai “llokaznuku”. Yacto pob6aATh i
HaBIIaKU: B OCHOBHINA GOpPMi BUCTABJIAIOTb PEXXUM POOOTU CUCTEMH, A Il XapaKTEPUCTUKHU
neperJisilaloTb N0 BKJAajAKax. /Iy uboro B KoHTekcTHOMYy MeHio Tab Control Tpe6a
Bu6Opartu omnuiro Change to Indicator i nepenaBatu HOMep pexxuMy (HOMep BKJIa[KU) B
KOMIIOHEHT.

HuxHA yacTUHA eKpaHy CAYrye A5 Bijo6paxkeHHs CTaTUCTUYHUX JAHUX, B JAHOMY
BUIIQIKy BU3HAYEHHUX OINlepaTOpPOM. 3pYyYHHUM CIIOCOOOM B3AEMOJIl 3 OlepaToOpoM IpH
BIIOPAAKOBAaHUX CTPYKTYypax JAHUX € TabsM4yHI ¢opMu. B nporpamHomy cepegosuii NI
LabVIEW ps15 cTBopeHHsl TabJIMYHUX POPM iCHYE AeKijibKa KOMIIOHEHTIB, pO3TalllOBaHUX
y kaTtasno3i meHwo List, Table & Tree. ¥ noaaTky BukopucTaHo KoMminoHeHT Table, 1o
¢yHkuionyBaTu B pexumi control yu indicator, obpaHi uyepe3 KOHTEKCTHEe MEHIO
KOMIIOHeHTY. Tabinud y BUNAAKY JOJATKy MICTUTb 5 3HaueHb HAIIPYyTH Ta CTPYMY, TOMY
JUIS 3pYYHOCTI Y BJIACTUBOCTSAX Bi3yaJlbHOI'O KOMIIOHEHTY OyJI0 BUK/JIOYEHO MOXJIUBICTh
INPOKPYTKHU i BCTAHOBJIEHO YUTKY KiJIbKICTb AJIS1 BiJloOpa)keHHS PSAAKIB Ta CTOBMYMKIB.
3ajjayero 04aTKy OyJi0 IepeTBOPUTH JaHi OAHOrO0 3 MapaMeTpiB B YUCJIOBI A/11 00pOOKHU
Ta BigobpaxeHHs “IlokasiB”. [ls1s Toro, 11106 06paTH OAMH napaMeTp (CTPyM YU HAmNpyry),
O0yJ10 BHUKOpPUCTAHO Bi3dyasbHHMU KoMnoHeHT Combo BoX, y B/acTHUBOCTSIX $KOTO,
JOCTYIIHUX 4Yepe3 MOro KOHTEKCTHe MeHlo, 0yJI0 NMPONMCAHO JBa NapaMeTpH CTaHy i3
3pO3yMIJIMMU CMMBOJIbHUMH NO3HaYyeHHAMU. HanamTyBaHHSI mapaMeTpiB HaBeJeHO Ha
PUCYHKY 7.2.

2 Combo Box Properties: fkvid napaMeTp Bigobpa:eaT 1'

Appearance  Edit Ttems | Documentation | Data Binding | Key Mavigation |

[~ walues match Trems

Ttems Values y_l e |
CTRYM 1 Delete |

Maove Up

Move Down |

[~ Allow undefined values at run time

a4 Cancel | Help |

Puc.7.2. HanamtyBanHs BjaacTuBocTel kKoMmnoHeHTy Combo Box.

Jlis 3BeJleHHS1 pe3yJIbTATiB MO OJHOMYy MapaMeTpy OyJI0O TAaKOX BHUKOPHUCTAHO
TaGJUII0 Yy PeXXuMi iHAWKalil i3 JloJaBaHHAM CyMH 3HauyeHb BUOIpkU. [Ipu 1nboMy 6y.J10
BUKOPHUCTAHO KOMIIOHEHTHU MPUBEJIeHHS TUIIIiB JaHUX, POOOTH i3 CTPOKaMH Ta MaCUBaMHU.

30epexenns (aiinis y daitnosi GpopMaTH A5 TOAATBIIOT0 BUKOPUCTAHHS, 116 TAKOX OJHA
3 paxsuBux (ynkuiii SCADA. B NI LabVIEW komnoHeHTH, 10 peani3ylTh pobOoTy 3
GbaitoBo0 CUCTEMOIO 3HaX0AAThes B kKatanosi File 1/0. Tlpukian nporpaMuoi peanizaliii 3amucy
Ta 3YUTYBaHHA JaHUX (hailIoBOT CHCTEMHU HaBEACHO Ha PUCYHKY 7.3.
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Puc.7.3. 3anuc Ta 3YuTyBaHHS JaHUX 3 TEKCTOBOTO (haiiiy.

Komnonentr mist 3anucy Write Spread Tta s3umryBanns Read Spread mortpeOyioth
YHOPSIKYBaHHS JAaHUX Y BUIJISI OJHOMIPHOTO YU JBOMIPHOTO MacuBy. SIKIIIO He MOMMCYBaTH
HnuUIAX 30epiraHHs 4M 3UMTYBaHHS, 110 MOJAETHCA SK CTPOKOBAa 3MIHHA Ha BXiJA OJIOKIB, TO
BIJIKPUBAETHCS CTAHIAPTHUH J1ajor JUIs 3a3Ha4eHHs 4 OOMpaHHs Ha3BH (paility 3 sIKIM MOTpiOHO
IPOBOAMTH omeparii. ¥ Karano3i TaKoK MPHUCYTHI 1HIII KOMIIOHEHTH JUIsl poOOTH 3 (haiimamu 1
JAaHUMU pi3HUX (OpMaTiB Ta MpeJCcTaBiIeHb. JleTanbHile npo iX BIACTUBOCTI MOYKHA JI3HATHCh
uepe3 KoHTeKCTHY aoBiaky NI LabVIEW.

HOpﬂ)IOK BHUKOHAaHHA.

1. BigkpuTH mnpoekT momnepejHbOI JabopaTOpHOI pPOOGOTH y MpPOrpaMHOMY
cepenoBulli LabVIEW.

2. BukopucroBytouu koMmnoHeHTH List, Table & Tree, ctBopuTu TabauuHi popmMu
JU1 BBeJIeHHS 4M BiZloOpakeHHs napaMeTpiB pob0TH cucTeMHU. JloJlyduTH 0 TaGJIMYHUX
JlAaHUX XapaKTEPUCTHUKU CyMapHOI MOTYXXHOCTI (rizpaBJiiuHOl eHeprii), K cyMy J00YTKiB
napameTpiB CTpyMy i Hampyru (BUTpaT Ta TUCKy Ha Hacoci). KiJibKicTb BUKOPUCTaHUX
eJIEMEHTIB Ma€ OyTU He MEHUIOI0, Hi>K TO OKa3aHO B MPUKJIa/aX.

3. BHKOpPUCTOBYI0OYHM KOMIIOHEHTH po60TH 3 (aiJoBOI CUCTEMOIO peasizyBaTH
omepanil 3anyMcy Ta 34YMTYBaHHA YaCTUHU YW yciX JAaHUX. BapianTomM Moxe 6yTu
36epeXeHHs1 YaCTUHU IMOCJHiIJOBHOCTI [JaHUX MacuBiB, peasli30BaHUX Y TpeTiH
JlabopaTopHil po6oTi Ta 3YUTYBaHHA i3 MO MICLI CTAaTUCTUYHOI OOGPOOKHM [aHUX,
PO3pPaxyHKy NOTY>KHOCTI TOLLO.

4. HaBectH y 3BiTI TeMy 1 MeTy poOOTH. Y NOpPSIKY BUKOHAHHS POOOTH HABECTHU EKPaHHI
(bopmMH PO3p0O0IIEHOTO MPOIYKTY JUIsl KO)KHOTO IIYHKTY BUKOHAHHS Ta 3pOOMTH TEKCTOBHH OINUC
OCHOBHHX €JIEMEHTIB, 1110 BUKOPHCTOBYBAINCH, Ta IX MapaMeTpiB HAJAIITyBaHH:I, BIIMIHHUX BiJl
3HA4YECHb 34 3aMOBUYBaHHSIM.
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5. 3po6UTH BUCHOBKH PO OCOGJIMBOCTI 3aCTOCYBaHHS Ta MOXJIUBOCTI KOMIOHEHTIB
HMI Ta po60THu 3 $pailsIoBOIO CUCTEMOIO.

KoHTpoOJIbHI M TaHHS.

1.YumMm Bigpi3HsAeTbca cTaHAapTHUU komnoHeHT Numeric Control (Edit Box) Big

koMmnoHeHta Combo Box?
2.flka cTpyKTypa i TUIl JaHUX BUKOPUCTOBYETbCA KOMIIOHeHTOM Table?

3.4Ki cTpyKTypH Ta TUIIM JAaHUX BUKOPHUCTOBYIOTbCS kKoMnoHeHToM Write Spread?
4.flki TUIIM A@HUX MOXKHA 3a/]laTH JJis NIpeJicTaBJaeHHsI KoMoHeHTOM Read Spread?
5.4k Mae OyTHM HaJalUTOBAaHWM TpUrep KHONKHM 3anucy Tabsauui y ¢ana g
KOpeKTHOI po6oTu?
6. fIky onepalliro NoTpi6HO 3aCTOCYBATH Ta SIK CaMO [iJis1 3MiHU BilobpakeHHS ps/KiB
Ta CTOBIYMKIB MicussMu?
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Tema: CTBOpeHHSI NPOEKTY ABTOMATH30BAHOT0 P0004Y0ro Micus JucneTyepu3amii
/KOHTPOJII0O TEXHIYHOI CHCTEMU

MeTta: O3HAaOMMUTHUCh 3 eJleMEHTaMM INpeJCTaBJeHHA Ta [iaJlorOBUMH (pOopMaMHU
KOPUCTyBaya, CTBOPEHHSAM BJIaCHOI QYHKIiI Ta A0AATKy B NporpaMHoMy cepepoBuili NI
LabVIEW.

TeopeTuuHi BiZOMOCTI

Jns 6inbll epeKTUBHOIO PO3JiJeHHS NPOCTOPY BiJl0Opa)KeHHS [AaHUX, TOJIOBHY
eKpaHHy ¢popMy OyJI0 MOAIIEHO Ha BEPXHIO YAaCTHUHY [JIS BiJlOOpaXKeHHA XapaKTepUCTUK
peasIbHOT0 4Yacy Ta HMXXKHIO YAaCTHUHY JAJA BifoOpakeHHS CTaTUCTUYHOI 0OpPOOKMU [aHHUX,
BUKoOpUcTOBYt1ouM kommnoHeHT Hor Splitter Bar 3 karasory Containers. IHcTpymMeHT
JO3BOJIAE TNPOIJAAJATU CTAaTUCTUKY, NPOKPYYYHOYM IOB3YHKM HMXKHBOI 4YaCTUHU He
3a4inaryu BEpXHIO, AKa Ma€ OyTU Becb 4ac nepej, ourMMa. BpaxoBywuu iHII 06CTaBUHU
6e3neKH Ta eproHOMiKM Bifjo6pakeHHsl JJaHUX, KOPUCTYBay MOXKe CaMOCTiMHO rpynyBaTH
KOMIIOHEHTH Yy BepTHUKaJIbHUX YU TOPU3OHTAJBHUX ¢pelMax eKpaHHOI QOpMH.
HactynHuM KpokoM € ckopodeHHs iHdopManii Ta 6inbll epeKTUBHE BUKOPHUCTAHHA
OCHOBHOI eKpaHHOI GOpMH. 3pyYHUM KOMIIOHEHTOM, IKMM MOXe JOIIOMOI'TH Bijo6paxaTu
Juile peaeBaHTHY iHpopmarito € Tab Control. Kpim Toro, 1110 BiH 103BoJIsSIE OpraHi3yBaTH
JIOCTyNn 70 eKpaHHUX GOpM MO 3aK/IajKaX, BiH MOXe J03BOJIUTU CKOPOTUTU KiJbKiCThb
TepMiHaJliB /1 BiJloOpaXKeHHs, K TO IPOJAEMOHCTPOBAHO Ha Npukaaji. KomnonenTu aisa
CNOoCO6iB ynopsiZIKyBaHHs Ta NpeJCTaBJeHHsl eKpaHHUX GOpM 3HAXOAATbCSA B KaTaso03i
Containers. [Ipuksiajz 3acToCyBaHHS Bi3yaJIbHUX I NMPOrpaMHUX KOMIIOHEHTIB Y JBOX
peXHMiB BifjoOpakeHHS JJaHKUX HaBeJleHO Ha pUCYHKY 8.1.
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Puc.8.1. DopMyBaHHs Ta NpeACTaBJeHHS JaHUX CUCTEMH, 3B'sI3aHUX i3 CTPYMOM.

[Ipy NpUUHATTI pilleHHs 0NepaTOpPOM, 0COOJIMBO Y BifIOBiAIbHUX [JifX, IIKMPOKOTO
BXKUTKY OTpUMaJsid Aiasorosi BikHa. [Ipukiaz giasoroBoro BiKHO, 110 IONEpeKae Mpo

KPUTHYHY 3yNIMHKY IPOrpaMH HaBeJIEHO Ha PUCYHKY 8.2.

b Dialog.vi Block Diagram *

Elle Edit Yiew Project Operate Tools Window Help

Tl el -
> Dialog.vi =1l

we[@n][V]es]wa 7 1]

File Edit Mew Project Q

PigeHE

S¥MMHEE NporpadH!

S @
-l

FigeHE

Puc.8.2. [liasior nonepejpkeHHs Npo 3yNUHKY IPOrpaMH.
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[IoBifOM/JIEHHA  CYNPOBOJKYETbCA CUCTEMHHUM 3BYKOBUM CUTHAJIOM, SKHUH
JI0JATKOBO NpHBEpPTAE yBary KOpPUCTyBaya. KOMIOHEHT 3BYKOBOTO OMNOBillleHHS
3HaxXoAuThCA y KaTasno3i Graphics & Sounds.

CrBopeHi nmporpaMu MOXyTh OyTH 30€pexkeHi, K MiANpOorpaMd — HOBI KOMIIOHEHTH IO
3py4HO 0araropa3oBOro BHKOPHCTaHHS IPH BUKOHAHHI OJHOTUIHMX omepaniil. Ilpuxian
CTBOPEHHS IANPOrpaMH HAaBEACHO HA PUCYHKY 8.3.

P Untitled 1 Block Diagram * 1ol x|
File Edit Wew Project Operate Tools ‘Window Help Q
(D] o [][] ] ol [ semoneore [+ | e [ [d] [-1]7]

;l
P Untitled 1 Front Pane| =181
File Edit Wiew Projectk Operate Tools wint.a
BEODIEZER
; =]
" e
2 0
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3
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LIEEL
Manka: I;"gﬂaHHbBHa"\u’boxsw“N:] j ) ? b v
x

Mame of new LLB

Isumm4|

Create I Cancel

Hran paiina: Isumm4 j 1] |

Tun watina: [l 1% i win -1 OTreHa I

Puc.8.3. CTBOpeHHS mignporpaMu CyMyBaHHS YuCell.

[Micns cTBopenHst mporpamu y dopmi Front Panel, y ii jgiBoMy BepxHbOMY KYTKY € JBi
KBaJpaTHI 1KOHKM (JiBa 13 OUIMMH NPSIMOKYTHHKAaMH 1 IpaBa 3 MIKTOTPaMOIO JIOTOTHILY
LabVIEW). HaTuckaroum mpaBoro KHOIIKOKO MUIII Ha JIiBii 1KOHII, MOKHA depe3 omiiro Patterns
3MIHUTH KUIBKICTP Ta KOH(]Irypaiiro po3TallyBaHHS IO MEpPUMETPY HIKOK MalOyTHBOTO
BI3yaJbHOTO KOMIIOHEHTY — Mmignporpamu. Jlyig Toro mo0 CHOJyd4uTH TOJtoca (HIKKH)
KOMIIOHEHTY 3 TIOTOKaMH, HOTpiOHO JiBOIO KHOIKOIO MHIIl HATUCHYTH Ha OOpaHOMY
NPSIMOKYTHUKY B JIIB1M 1KOHIII, 1 MICJIS TOTO Ha MOTOL, 3 IKUM MOTPiOHO Horo acomitoBaru. [lpu
[[bOMY TPSMOKYTHHK 3aapOyeThCcsi y KOJip, SAKUN BIANOBITAE€ KOJIHOPY MOTOKY (THILY JAaHHUX).
Onmnepariiro C1iJy MOBTOPUTH 3 yCiMa MPSAMOKYTHHKaMH i moTokamu. Ha pucynky 8.3. miBa ikoHKa
oTpuMaiia momapaHdeBe 3a0apBJICHHS MMicls O3HAUYeHUX omepariid. Jlami 3a OakaHHSM MOXKHA
3MIHUTH MaJTIOHOK TPEICTABICHHS CaMOT0 KOMIIOHEHTY. {7151 IIbOro TOTPiOHO MPAaBOIO KHOIIKOIO
MHII BUKIMKATH 4Yepe3 KOHTEKCTHE MeHI0 mpaBoi ikonku myHKT Edit Icon. Ilpu upomy
3’BUTHCA TpadiuHUi pemakTop 13 0a30BUM 300pakKCHHSM, SIK€ MOJXKJIMBO JIONMOBHUTH YH
3aMiHUTH Ha BiacHe. Ilicis 3aBepiieHHss poOOTH Haj iIKOHKOO, BUKJIMKAIOUH Aiajor 30epiraHHs
npoekty Save As, [lorpi6bHo 00patu B HhOMY MyHKT 30epexeHHss New LLB (HoBa 6i6mioTeka)
Ta 30epertu mix HoBUM iM’sim. [liciisi CTBOpEHHS HOBOTO MPOEKTY, B KOHTEKCTHOMY MeHto Block
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Diagram o6patu kareropito Select VI to open ta BinkpuTi KOMIIOHEHT 4yepe3 maianor. [Tpukian
HOBOI TPOrpaMy 3 MiANPOrpaMoOI0 CyMyBaHHS YOTHPHOX YHMCENl HaBeIEHO Ha PUCYHKY 8.4.
BukopucTOBYIOUYM TiANPOrpaMu B TaKUi CIOCIO MOXKIMBO 3HAYHO MPHIIBUALIINTA CTBOPEHHS
HOBHX IpOTpaM, 3MEHIIUTH BipOTiJHICTh MOMHJIOK Ta CHPOCTHTH Bi3yaJbHE NPEICTaBICHHS B
OCHOBHi# (hopmu nporpamuoro 3ade3nedeHHss NI LabVIEW.
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Puc.8.4. IIporpama i3 mianporpamMor0 CyMyBaHHs YHCEIL.

KinmeBa KOMMiIAIiS po3pOOTEHOTO JAOAATKY pEeai3yeThCsl Yepe3 TOJIOBHE MEHIO
nporpamu, myHKT MeHto T00ls, miamynkr Build Application (exe) from VI. [Ticns komminsiii
Oyze cTBOpeHO BUKOHaBUM (exe) (hailn Ta 1onaTkoBi (aidian KoHdiryparii.

HOpﬂ)IOK BHUKOHAaHHA.

1. BigkpuTu MNOpoOeEKT MoNepeHboi
cepenosuili LabVIEW.

2. BukopuctoBytouu komnoHeHTH Containers, npoBectu Moaudikalio iHTepdeiicy,
peaJiisytouu /JBi naHesi (po3aizieHHsM), GopMy i3 3akaZiKaMU /1151 IPeACTaBJeHHS JaHUX
npo po6o4i mapaMeTpU CUCTEMHU, CTATUYHI UM peasibHOI'0 Yacy Ha BJAACHUM PO3CYy/,.

3. PeanizyBatu MiHiMyM /Bi fgiasorosi ¢opMu 3 JBOMa 4M TpbOMa BapiaHTaMH
BifmoBiZi Ta 3MiHOIO ajJropuTMy poO6GOTHM MNporpaMu MNpu UboMy. BapianT piasory
KPUTUYHOI 3YNHWHKH, JAiaJoTy 3MiHU XapaKTepy NpPOTIKaHHA MpOLeCy MO JOCATHEHHIO
006paHUX 3HAYEeHb [TapaMeTPiB UM BJACHUHN BapiaHT.

4. CTBOpPUTHU MiHIMYM [BI MiANIpOrpaMy, 3aMiHUBIIY YaCTUHY IPOTPaMHOTO KOAY, 1110
NOBTOPIOETbCS. BapiaHTOM MOXyTbh OyTH mNpoueAypu ¢GopMyBaHHsS Ta BiJjoOpakeHHs
JlaHUX (OAHOTHIIHI) Ta IX MaTeMaTH4YHa 06pobka “no wabsaony”. [Ipy nbomy nignporpamMmu
MalOTh MaTH pPi3y KiJIbKICTh BXO/IB Ta BUXO/IB i3 BJIJACHUMU BiIMa/IbOBAHUMHU iKOHKaMHU.

5. HaBectu y 3BiTi TeMy 1 MeTy poOOTH. Y MOPSIKY BUKOHAHHS POOOTH HaBECTH €KpaHHI
dbopMu po3po0ICHOTO NPOAYKTY JUIsl KOXKHOTO IMYHKTY BUKOHAHHS Ta 3pOOMTH TEKCTOBHI OMKC
OCHOBHHX €JIEMEHTIB, 1110 BUKOPHCTOBYBAINCH, Ta IX MapaMeTpiB HAJAIITyBaHH:, BIAMIHHUX BiJl
3HAYEHb 34 3aMOBUYBaHHSIM.

JlabopaTopHoi po6OTH y MNPOrpamMHOMY
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Kuromupcbka
noJiTexHika

MIHICTEPCTBO OCBITU I HAYKU VKPATHU

JEP)KABHU YHIBEPCUTET «KATOMUPCHKA TTOJITEXHIKA»
Cucrema ynpasJtiHas sikicrio JICTY 1SO 9001:2015 ta ICTY ISO 21001:2019

®-20.10-
05.01/141.00.1/b
/
OK25-2-2025

Bunyck 1

I 3minu 0 |

Exzemnasp Ne 1

Apx 44136

6. 3poOUTH BUCHOBKH PO OCOGJIMBOCTI 3aCTOCYBaHHS Ta MOXJIUBOCTI KOMIOHEHTIB
HMI Ta po60THu 3 $pailsIoBOIO CUCTEMOIO.

KoHTpoOJIbHI M TaHHS.

1. ki nepeBaru Jjae po306UTTS eKpaHy Ha YaCTHMHU 3 BUKOpUcTaHHAM Splitter Bar?

2. CKiJIbKM NOJIIOCIB Ma€ ABOKHONIOYHHUH (TaK, Hi) KOMIIOHEHT JiaJsiory?
3. flki napaMeTpu HaJalITYBaHHA € Y KOMIOHeHTY Sound?

4. lllo Take nignporpaMa i gKi nepeBarv BOHa HaZla€ IIpy CTBOPEHHI J0AaTKYy?
5. fIk 3MIHUTHM KiJIBKICTb MOJIICIB y nignporpami?
6. Ik cTBOpUTH NporpaMHuit exe-MmoayJib AoAaTky B NI LabVIEW?
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MIHICTEPCTBO OCBITU I HAYKU VKPATHU

JEP)KABHU YHIBEPCUTET «KATOMUPCHKA TTOJITEXHIKA»

®-20.10-
05.01/141.00.1/b

JKuromuperka Cucrema ynpasinnst sikictio ICTY ISO 9001:2015 ta ICTY ISO 21001:2019 /
NOJIITEXHIKA 0K25-2-2025
Bunyck 1 3minu 0 | Exzemnasp Ne 1 Apx 44137
JIITEPATYPA

1. CtBopenHs BipTyanpHUX npuiaaaiB B cepenoBumni LabVIEW [Enextponnwuii pecypc:
HaBY. moci0. A crya. cremianbHocTi 172 «EnekrpoHHi KOMyHiKalii Ta pamiorexHikay / B. M.
[onoBust; PT®; KIII im. Iropst Cikopepkoro. — Enextponsi Tekctosi gani (1 daiin: 9,92 MoaidT).
— Kui: KIII im. Irops Cikopcekoro, 2023. — 142 c.

2. Caiitr xommanii National Instruments: [Enextponnumii pecypc]. — Pexum moctymy :

http://www.ni.com

3. Ronald W. Larsen LabVIEW for Engineers. / Larsen Ronald. — Pentice Hall. — 2011.

— 39 p
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MIHICTEPCTBO OCBITU I HAVKH YKPATHI ®-20.10-
JEPKABHHI YHIBEPCUTET «XKUTOMHUPCBHKA IMOJIITEXHIKA» 05.01/141.00.1/B
X“T?M“P?“‘a Cucrema ynpasinnst sikictio ICTY ISO 9001:2015 ta ICTY ISO 21001:2019 /
MMOJIITEXHIKA OKZS-Z-ZOZS
Bunyck 1 | Bminu 0 | Exzemnasp Ne 1 Apx 44138
JIOIATOK 1

JlabopaTopHuil MoAyJb 3 AUCHUIIIHM «OCHOBH KOMII'IOTEPHO-iHTEIPOBAHOTO
yOpaBJliHHSA» CKJIaJla€ETbcsl 3 4 JabopaToOpHUX pOOIT, cIpsiMOBaHHUX Ha 3J00yTTs
NPaKTUYHUX HaBUYOK CTBOpeHHsA Ta nporpamyBaHHsA SCADA B cepegoBuiii NI LabVIEW.
CTyJeHT OoTpUMYE iHAMBiAyasbHe 3aBJaHHS Ha PO3POOKY, L0 SBJSE COO0I KOHKPETHY
CTPYKTYPHY, €JIeKTPUYHY UM TiApaBJiuHy NPUHIUIOBI a60 iHIII BUAX CXeM, TOro/KeHi 3
BUKJIaJiayeM, i3 3a3HayeHHAM BHUXIJHUX INIOTOKIB 1 mapaMeTpiB [0 CTBOpPEHHHA
NporpaMHoOro foAaTkKy 3acobamu LabVIEW, 3a3HayeHrnMu y Teopii Ta NopsiIKy BUKOHAHHSA
JlabopaTOpHUX po6iT. [IporpaMHUN NPOAYKT YAOCKOHAJIETHCA NO XOAY BUKOHAHHSA
JIabopaTOpPHOTO MPAaKTUKYMy B peaji3anifix [oAAaTKOBUX 3aJad Ta MNpPOrpaMHUX
KOMIIOHEHTIB Ta OTPUMAaHHSM KiHI€BOr0 JAOAATKY. 3aXWUCT J1abopaTOPHOrO MOAYJS
N0JIATA€ y CKJIaJlaHHI MMCbMOBOTO 3BiTY Ta leMOHCTpaLil po3po6sieHOro J0AaTKY.

TrunoBrMMHU BapiaHTaMU po3pOOKH € aBTOMATHM30BaHi po6o4i MicLs AucneTyepur3alii
3MIHHUX [TapaMeTpiB eJIEKTPUYHOI YU ripaBaiYHOI CUCTEMHU.

Ta6auug /I1: BapianTu cxem
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MIHICTEPCTBO OCBITU I HAVKH YKPATHI ®-20.10-
JEPKABHHI YHIBEPCUTET «XKUTOMHUPCBHKA IMOJIITEXHIKA» 05.01/141.00.1/B
X“T?M“P?“‘a Cucrema ynpasinnst sikictio ICTY ISO 9001:2015 ta ICTY ISO 21001:2019 /
MOJIITEXHIKA 0K25-2-2025
Bunyck 1 3minu 0 | Exzemnasp Ne 1 Apx 44139
7 8
9 10

X1X
MR

[To3HaueHHs eNeKTPUYHI:

G — reneparop HanpyTH i3 3a3HAYECHHIM
HanpsMy MPOTIKaHHS cTpyMy (CUM(pa3HICTh);

R — omip ninsiHKY (MMOMapaHYeBUM KOJTHOPOM
MO3HAYEH] €JIEMEHTH, 110 MIePEepUBAIOTH JIAHIIIOT 3
BHKOPHUCTAHHIM KJTt0Ua — TyMOJIepa);

A — amniepmeTp;

V — BOJIBTMETD;

[To3HaueHHd TrifpaBIivHi:

H — macoc;

R — paniaTop (xapakTepu3yeThCs ycepeTHEHUM
3HAYCHHSIM JIOBKUHHU Lr Ta niaMmeTpom mepepizom
natpyOkiB Dr)

L — Butparomip;

P — maHOoMeTp;

|><| — 3amopanuii BEeHTHIIb, 110 IIEPEPUBAE
MaricTpaib, KepyEMHA TyMOJIEpOM;

Ha cxemax mo3HauyeHo JiHISIMU TOBCTUI
Tpy6onposia T1 3 giamerpom nepepizy Drl Ta
toHkuit T2 3 miamerpom nepepizy Dr2.
JIOBXHMHHM JUISTHOK TPyOOIIPOBOIiB 00paTH
CaMOCTIHHO, MPUOIN3HO 10 MacITady




MIHICTEPCTBO OCBITH I HAYKH YKPATHI ®-20.10-
Hurownpea ?Chetea ynpancimst nderio JICTY 150 9001:2015 a ICTY 150 21001205 OIS
noxirexmixa OK25-2-2025
Bunyck 1 3ninu 0 | Exsemnusp Ne Apr 44140
300paXCHHS CXEM.
Ta6anuga /12 :[lapameTpu cxeMm:
No Enexrpuuna cxema
R1(Om) R2(Om) R3 (Om) R3(Om) RS5(Om) |[R6(Om) |Gl (B) |G2*(B)
1. 2 4 6 4 3 5 20 30
2. S) 7 8 3 3) 6 10 35
3. 4 6 4 6 7 8 40 20
4. 3 ) 7 4 4 8 10 30
5. 6 4 6 6 3 4 20 80
6. 2 4 5 6 7 8 30 40
1. 3 4 6 4 6 3 25 35
8. 4 7 6 5 3 5 55 45
9. 4 6 7 3 4 6 20 90
10. 4 5 6 3 6 5 10 70

[TpumiTka 1*: sxmmo y HajaHOMY BapiaHTi Ha cXeMi BIACYTHE Apyre Jukepeno, npuidHati G2 = 0.

Ta6aung /13 :[lapameTpu cxeMm:

No INippaBniuna cxema

R1 R2 R3 T1 T2 H1 H2**

Lt/Dr (m) |Lt/Dr (M) |Lt/Dr (M) (Drl (m) |Dr2 (m) [(x[1a) |(xIIa)
1. 2/0.2 3/0.2 9/0.1 0.05 0.01 2000 800
2. 3/0.1 2/0.15 8/0.3 0.03 0.02 3000 400
3. 5/0.1 4/0.1 3/0.2 0.02 0.01 900 300
4. 3/0.2 7/0.2 2/0.15 0.015 0.005 700 500
5. 2/0.15 |6/0.1 4/0.1 0.04 0.03 1100 400
6. 4/01 2/0.2 7/0.2 0.02 0.01 1300 300
7. 7/0.02  |3/0.1 6/0.1 0.04 0.02 1600 700
8. 6/0.1 5/0.1 7/0.25 0.04 0.03 1400 1000
9. 5/0.25 |8/0.1 6/0.1 0.05 0.03 1500 1100
10. 3/0.3 2/0.08 2/0.2 0.04 0.01 1700 500

[TpumiTka 2**: gK110 y HalaHOMY BapiaHT1 Ha cXeMi BIACYTHIH aApyruit Hacoc, npuiiHaTu H2 =
0. Hacocu mpaltiforoTh y3ro/kKeHo (B OIHOMY HAIPSIMKY ), HAIIPSIMOK OOMPAETHCS JOBLIBHO.
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MIHICTEPCTBO OCBITH I HAYKH VKPATHU @-20.10-
JEPKABHUU YHIBEPCUTET «C(KUTOMMUPCBKA ITOJIITEXHIKA» 05.01/141.00.1/b

Huromupcska Cucrema ynpasinnst sikictio ICTY ISO 9001:2015 ta ICTY ISO 21001:2019 /
MOJIITEXHIKA 0K25-2-2025
Bunyck 1 | Bminu 0 | Exzemnasp Ne 1 Apx 44141
JOJIATOK 2

IIpukaaa po3paxyHKy napamMeTpiB eJIeKTPUYHHUX TA eKBiBaJTCHTHUX
rigpaB/jivYHMX KiJl METOOM KOHTYPHHMX CTPYMiB (IIOTOKIB).

Ha pucynky 1. 300paxeno 3 koutypu A,b,B, MHOk#HA omnopiB R Ta mxepen
eneprii E.

Puc 1. Cknanae KoJ1o

BianoBimHo 10 00paHuX HANPSMKIB MPOTIKaHHSA KOHTYpHHUX cTpyMiB la, Ib, IC 3a
TOJIMHHUKOBOIO CTPUIKOO0, BA3HAYMMO MATPUIIIO OMOPIB BIAMOBITHO /10 HACTYITHUX
MIPaBUII:
1) ApudmMeTuuHO CyMy€EMO OTTOPU KOKHOTO KOHTYPY, 3alMCYEMO Ha MEepEeTHHAX
BIJIMOBITHUX CTOBITYUKIB-PAAKIB MaTpulli: A-A, b-b, B-B;

[Ipomixkna matpuns 1.

Kontypn A b B

A R1+R4

b R2+R4+R5

B R2+R5+R6

2) CymyeMo OTiopH, 110 3HAXOAATHCA Ha TOTHKaHHI KOHTYpiB A-b, A-B, b-B 1
3aMMCyEMO iX 3 BiI’€MHUMU 3HAKaMU y MEPETHHAX BIAMOBIIHUX CTOBIYMKIB-
pankiB matpuili: A-b, A-B, b-B, b-A, B-A, B-b;

Matrpuus .
Kontypn A b B
A R1+R4 -R4 0
B -R4 R2+R4+R5 IR5
B ] -R5 R2+R5+R6

SIK1110 KOHTYPHU HE JOTUKAIOTHCS, Y EpEeTUH 3anucyemo 0.
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Kuromupcbka
noJiTexHika

MIHICTEPCTBO OCBITH I HAYKH VKPATHU
JEP)KABHUU YHIBEPCUTET «(KUTOMUPCBKA MMOJITEXHIKA»
Cucrema ynpasJtiHas sikicrio JICTY 1SO 9001:2015 ta ICTY ISO 21001:2019

®-20.10-
05.01/141.00.1/b
/
OK25-2-2025

Bunyck 1

3minu 0

Exsemnnsp Ne 1 Apr 44 [ 42

Buznaunmo cTOBMYMK JKEPEN MOTEHIINHOT eHeprii (€IeKTPUYHOT UM T'1JIpaBIivyHOl
) ISl KOSKHOTO KOHTYDY.
Cymyemo anreOpaiqHo JpKepesia eHeprii B KO)KHOMY KOHTYPI, 3 ypaxyBaHHSIM

TOTO, IO SKIIO MOJISIPHICTH JHKEpelia 30iraeThes 3 HAPSIMKOM KOHTYPHOTO CTPYyMY

— JIO CTOBITYMKA 3aHOCHMO 13 3HAKOM ““+°, SIKII[O HE 30Ira€Thcsi — 13 3HAKOM

SKI10 B KOHTYpI1 JXKepesio BiACYTHE, 3anucyemo 0.

PospaxoByemo nerepminant marpuiii [l (matpurs 3x3), det]]

¢ 9

Crosmuuk K.

[TincTaBnsieMo 3aMicTh Tepiioro cropmunka marpuiii [ cropmuuk K ta
po3paxoByemo nerepminantT matpuii J1, det/[1:

Kontypn
A
b
B

Marpuus 1.
A B B
El -R4 0
B R2+R4+R5 -R5
-E2 -R5 R2+R5+R6

[TixcraBiasieMo 3aMicTh APYroro croBmunka Marpui J{ croBmuuk K ta
po3paxoByemo nerepminanT matpuii J2, det/12:

Kontypn
A
b
B

Marpuus /2.
A b B
R1+R4 El 0
-R4 0 -R5
] -E2 R2+R5+R6

[TincTaBnsieMo 3aMICTh TPETHOTO cToBMUKKa MaTpuli [ ctoBmuuk K ta
po3paxoByeMo aetepmiHaHT Matpui J3, det]l3:

Kontypu
A
b

Marpuns J13.
A B B
R1+R4 -R4 El
-R4 R2+R4+R5 |
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MIHICTEPCTBO OCBITU I HAVKH YKPATHI ®-20.10-
JEPKABHUIA YHIBEPCUTET «KUTOMMPCBHKA MOJITEXHIKA» 05.01/141.00.1/B
JKuromuperka Cucrema ynpasinnst sikictio ICTY ISO 9001:2015 ta ICTY ISO 21001:2019 /
MOJIITEeXHIKa 0K25-2-2025
Bunyck 1 3minu 0 | Exzemnasp Ne 1 Apx 44143

B L RS =

Tonai koHTYypHI cTpyMu 3a MeTo1oM Kpamepa 3HaiiiyThCsl HACTYITHUM YHHOM:
Ia = det/I1/det]l, 16 = det/12/det/], I = det/13/det/I.

CTpymH y HE3JIC)KHUX T1TKaX KOHTYPiB OyAyTh BU3HAYATHCS KOHTYPHUMU
CTpyMaMH, a y 3JIC)KHUX (JIOTUYHHX) iX anreOpaidHO0 CyMOIO (PI3HHIICIO).

Jlns  BuU3HAueHHS BU3HAYHUKIB B cepenoBuill LabView, ckopucrtyiitech
KOpUCTyBambkoro  010mioTekoro  Determl.lbb.  Jlnsgs  po3paxyHkKy, cxema
M1KIIFOUYEHHS TEPMIHATIIB IO KOMIIOHEHTY, 1110 MICTUThCS y 010110Te1ll HACTyITHA:

X1l X4 X7
X2 X5 X8
X3 X6 X9

[Ipuknan iHTepdeiicy 1 pparMeHTy IporpaMu HaBEJAEHO HA PUCYHKY 2.
‘;)R; ‘;)T Ll

e
— — | )

0 10
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Kuromupcbka
noJiTexHika

MIHICTEPCTBO OCBITH I HAYKH VKPATHU
JEP)KABHUU YHIBEPCUTET «(KUTOMUPCBKA MMOJITEXHIKA»
Cucrema ynpasJtiHas sikicrio JICTY 1SO 9001:2015 ta ICTY ISO 21001:2019

®-20.10-
05.01/141.00.1/b
/
OK25-2-2025

Bunyck 1 | 3minu 0 | Exzemnasp Ne 1

Apr 44144
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Puc.2. InTepdeiic Ta pparMeHT mporpaMu BipTyalIbHOTO PUIIATY.
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