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Kipicne

Cotfri rier4epi rexHo.ltorlunblK npoqecrepAi 5ax,u-uay ueu
6acxapyaa BMyaJIb.&l nporpa\lMtu*ly aaicrepi xni KolAanarrts
6on.Fr, Ml:u{ Heri:ri ce6efrepi,o.rr nporpaMMa-ray MeH 6acraPY

tu'noprrMAepi sre Konaifurtt 6omanmtKtaH Aa 6onap.

Bmyarnpr rpofpa\{Mzulay elicrepisiq lxEUFac$I, 6apmtn

xnHay Iueu xyflelepai fucxapy). SCADA-xyfteciuiu rpat[nca;nt4

xe He BIB yarb,&I npor paMManay 6arsrrraplt, Na tio nal I re tr urrc nb

Sr.rpvacuuuq lab Windows IIeH LabVIEV/ naremepiu.ueri

xlh,rblcrapblHAa xairachlH rafirbl. Egtt )Kl4lblcra ocbl

npofpaMMalay.ublH KbIcKa[EI CHnaTTaNriuIapbI ilteH KeIITereH

Mblcarrap xernipimen
Orqy KypaJcIHAa National kstrumenb SapuacuHsItl

KpKarrapblH opuc riline ay/:Iapu-TraH 6ipHeure aBroptaprsll{ [l-8]
eq6ersrepi ueri: in lcypa,&r.

LabVIEW ogracblH,qa oJI[Iey KYpan4apbiH, ny'nsrroaerpAi,

ocurnlonpa$rs, IFHI{ QrcmamI6 lqpa"\'uaprpl l'IMHrauu,I

xacainun nporpalrMtu[tpAbl Bltprya-Irb.&I onuey KYpanAaptr Aen

arafi,rsr.
LabWEW ogracbl 6olca. uali,vemepAi ra-u'upyra, caKrayra

xeHe onapAbl r\teyre xeperri KYpaJIAapra me 6aft.

Ma:ri,verrepai rcl{HayAa, onap,sl ran,upyra xane 6acKapyAa

National Instrumenb Ql4r',lacsrrsln nporpaMM&lap roSu uen
r+?anAapbrHblH +rerigri npl4Hql4mepi pp6ec rouulrcneplepAi
MerponofHflJtbl( cHrlrlrrztMaJIapFa caifuec enuey xypal4apunriu
xrrbrlrrblFElH yil'sult gacrupy 6onstn ra6rt,'Ia,4st.

LabMEW xyl"reciu.le enruey K#pan,uapblttslfl xI'IbIIlrblFbIH

xacay, TexHoJIorHtJIbIK llpoqecre4i 6acrapy uex 6aIqrtlay YuriH

KonAarullatstn cesriur 3[eMerrep lteu 6ac(apy (o.st prbuapulrra

.ue ftisr i apaJIbIKtEI (alvlrl4rbl.
C)cu xyileHiq nporpavualap ro6ltnuu rafiAa 6olyu xane

oHbr rrypblc rafiAaraua 6ily" o6rcrreri npoqecrepAirt
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TexHoJrrofHrxbrK ruipaMeTpnepmu elfepy ua.vaJlapblH xeHe oHbr

aep x*iuge 6acrcapyra r*lyrvrinuri:liK ryrbraALr. Eipueue cerriur
sneMeHrrepAiu. auaaomi - caH.FrK earegrxiurrepAiH xerc xeperri
nporpar{ManapAbl{ reuerfureu. aprypni enu.Ey {ypanqaprrH
rqpacrbrpa orllpgr n Ke mere H enureynepAi yiitr,rt gacrrrpyra 6ona4pr.
5yl exprya,nrEr orrrley KypanAapHHbr H Her igr i epe xrue nixrepi.

LebVlEW nporpaMM:uuty rpaQru( rypirr4e xlpri:i-leai.
Eypstnn a,n'opwrufi x rirr,aepler iAe fi xar6a rype H.ce xasnJn.{ afi.qbr.
Ter 4ana \ypacrbrpytrrbrra nporFcTepai 6auiapy naeH 6a(ruray,
napaM erprepgi onurey arropr4rM Aepi H 4ypacrurpca 6omaror.

LabVIEW [porp:MMacblHbrH natipri 8.6. napuarrrapbrHrrH
v yurtiuuri;lirrepi ere )Korapbr.

L a bVI EW opracbrHAa r(ypacrbrpbrJraH Ke3 -KeJne n rTporpaMMa
eri 6elixreg rypa6r. Eipinurici onpeparopArlrt nrrrepQefici
opHiuracKaH 6em napa4tnau xane rpaSrm rypinaeri nporpaMMzuap
xo.Frrffru Typarxu due pa wu at ap 6t e wuaH TypaALl.

La bll E W npor paM M acbr H )KrB y, ryrblr{yrlbr r{br q ftnem e irc iH,
6acraun airrKasaAa 6et naparrru xacayAaH 6acra-'rarpr, Ey,r 6erre
reperri 6ac6ppy snerueHTrepi rr.leu rurgru€ropnap oprffuraca.qbr.
Eacrapy eleuerrrrepiHe effby 3neMeHrrepi. 6acrapy nepne,repi
xane 6araHanap x(areflJBr. Al su,qtrxaropnapra xapbr6 Allo.[rapil,
r@urcrxep ues 6acxa /ta t:-brapy 3neMeurrepi xipegi. Octr
ryrLrHyrrbr urnepQeficiu xacar 6orraHsaH refiiru 6aor-
AHarpiMMacHH xacalra xipicy Keper. Oa ylrin Kocbr*trrn
Bl{plyafib.&l oxu€y (yparAapbr KonAaHbrJra,qbt.

CourtueH Karap, LabVIEW nporpaMMaray oFTacbrt
ueaiverrepAi xnrn6rafi'rBrH (oHlbrprbrrrapMeH x(aHe GPIB, PXI,
V X I, R S23 2, R I 8 5 XosAU prbrnapbrM eH x(aJmacy.Sr yfiurvr4acrbrpyra
ere urparlnu exesairiu nepcerri.
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I mapay. LabVIEW optacslr{4arbl rIF}rpaMMaJIay
npnuqnrrrepi

LabVIE\Y nporparrMacblrlblH ruafiAa 6ony'n cesriilr
3reMeHTTepAiH, aHarorrsl - caH,tIbIK eeneprxiunep+u reuerilqen
xerrc apxaiml xa3btltraH nporPaMManapltrlH xeMerilreH rces KeJIreH

re xHonor ril JIbr K napauerpnep,ui n IrIaM anapblH, uanrepir+ anrue ft'r i x,

conbrMeH Karap, coJI rltsMaJlap,ubl oqqekrin, epi rartlalnnH
(vpar,aapAbl' euprn-,-a"udw onuey lqpa4uapblH l+?acrblpyfa
r,,rplxiHruinix 6epai. Xexe rovrnroreplep4i, ta:ipri yaKLIrl€

laimlK, na6oparopulrt4 (oH,&lpFblJlapra ailHan6tpyra
So,larnsstrsr 6em ini 6onAu.

Cornuen xarap LabVIEW opracu rponpal\{MaJlay ogracbt

domausl(raH Koc blM rI E naprl \+pacrblpyFa Solarrm;prr'r 6em in i'

Eypstmu Kapacrblpf,L'Ibtn KeJIreH r',rarinaix nporpar'IMaJIayAaH

epexrrle 6ip afutpvtauntrolrsl oJI rvraliuerrepAi raclnvra'lAay

aJroprrrM Aepi r paQ rucrep rlpi xge Kapacrbl pblJr)'bl.

L abVIE W o gtacHrlla. rpa$ nrr ir npor palvt M a-ray FaI{bl M,@p M e H

r{rDI(eHe pnepgitl xyi*l ucrapbl }ILltt enfu ,riniri Me H canacbl H a grrblpa

ryce4i.
hep cirain xounrrorepirdsaH KocbIMLUa 6acqapy xeHe entuey

(+?aJlAapbrMe s xa6,&t Kranc a, oH.qa c b ronstrurv e H Te xHoJI or Hl JI;I(
npoqecrep4i 6acrqapy MeH 6axnrnay YUriH xeperri ({pnr'l
cafrvarg4pnen (a.Nrranacm erimescig. LabVIEW xerueniueH [l -8]

re3 apaAa BI{ptyamAEI onmey KYpanAapblll KYpacrblpa aJIacbI3.

La bVIEW rporpaluMaJuy ogracH GpimeH ralrcblpMa;Iap,&I xeAer
ure uryFe apna-rtraHAHKrau, apHafut no,anporparvlM anap ue H reperri
3ireMer{rrep.{in Kopsrrms rYpa46l. Corutineu 4atap LabMEW
ualinaerrepAi erni:y MeH LIIbIFapy yuriH reperri Bupryalb.{bt

KypanrapAblu (data acquisition - DAQ) apnaiut romapblH Aa

KZIMTIIJI}T.

Tanga,v- xacay (Analys is ) KYpa.nAapbr Hbr 4 $ynxqur napbl for-Ica'

crrHanAappr feHepaql.IJtnay, onapAbl elLAeY, Stulrrp,lepAiH
u isAeris, repeseni4 pelin, crarHcrl'IKaJIbIK or1reynep.4i,

perpecc l'u{ nH K ranAayxaprbl, M acc HBrepai ou,teYai xa ue c bl3bl Krbl K

ame 6par+t q ece me piu opblHrayFa s op Ll\nailbl n r Hr is e.ai.

LabVIEW naFtqa.tag,v,4blH HsrrDreclH,qe KogrbIHrI
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uaduerrepAi xes xemen $opuaqa, MlrcrurHfa, Ar,tarpaMMa, sgrlp;ri
rpaQnrrep rypinae rrbrapyra u yrvrxinruiniK 6ap.

Xorapu4a afrrrr.rraHgaf, LabMEW National Instrurnenb
Qrplractrrurq ilporpaMMzrcbr. LabVIEW nporpaMMacbrH
nafiAanarnrn, oc6r opraAa o6.reKrepgi 6acxapy MeH 6a4trrny
nporpaMMaJrap;rH ry3eFeH Ke3Ie, ua"lirrler-rep. cHrrtrLtAap 6ip
3ireMeHTreH erciHuri oJreMeHrKe, 6ip ryftixHeu exiHrni ryfiinre, 6ip
xy6raH ercinuri xy64a apruafiu raprirmeu xerxi:inegi. ,flrrrn,
LabVIEW uerirri Ma(carbr naliuerepAi arreverrrep apacbtHAa
racblMiulIay. Op6ip TYilin, apSip uelreHr - oJr BHpryanblbl rqparr
(VI- Virtual I rs trurnenE ).

Op6ip VI (nxprya.marr rypal) eoiqe xelin rycreH
crrHarrap/sr ranaarl oEAefl ulHry redrirre xerri:e4i. Ocsr
Brrpryarrrrt IqypaJrAaper 6emili 6ip retexrrcH conraH orya qapafi
opHaxacrbrprrn, rcipy ueH rrn iry nyrrenepin rypbrc qocurtr xelin
Tyc KeH v eliuerrepAi engey-e 6ola.'{r-1.

LnbVIEW rTporpavMachrHbrr{ xS{brc;r AH:rnorrbr repeeAeH
6acrala4sr. Xyuucrrr 1acray yurin uerbri ua6carru afr<uuqan
€ImaH xeH. Eyprrrrut fiporpaMMaMer\ He 6oruaca )Kaua EporpaMMa
Kypacrbl py rce pe rr ir in 6i-,-u.eure s xe fi in, rporpaMMalrrry 6ac'rana.6r.

Eisre reperi xar6 nporpaMua ry3y (atKer. .ConAtrKran
l.l.cyperreni Getting Starbd repeseciuiq Blank VI nepneciH
6acrnpn.

LabYIEW eri repeeui .qaijt,tltlaElbt. Bipinruici 6et naneniriq
repeseci. 61r'1 6ipinrui naHeJrb-[e 6ac4apy Kypanlapu MeH

I .l.cyper. Getting Shrbd tepereci



uHAnKaroprap opHanacKaH' Fxinrui .qHarpaMl{a naxelriu'qe

npof paMMaJIap;EI H aJlroprn'r'l gepi opHtu'Iaca.EI.

f .2.cyper. Sipixu i na Heas -Fron t Pa ne I repeeec i

Eipiuuli naseru -Fhont Pane I repee ecitigeri (l .2.c yper) r',t e woairt

KLpaM EI ro*r e urler i,qe ft :

. File rueruoirue, Qafi.nlaparI caKrairrutH' srmrbln, T'6',

orcpawcna pAHrl xcubllrrbFblJra pblHa H T+paAbI;

o Edit uernoi4qe, LabVIEW (YpaMElI{AaFu Qafi'n,aapast

ir ae fr irl e:re gner ix gneMenTrepr:le H rYpa.llbl ;

o OFpra& uernoirl4e, VI (ur'rpryaarnbl lqpanrap) xlnaucuttt

6ac6aparrrx greMeHrrepAeH rYpanbl ;

o Toob uemoiuAe, VI N{eH xar{a

La bVI EW 6amafrruu eneM€HrrepAeH rypapl;
xo6arap.st xel€

r Brorrse ueruoiEqe, VI crmarraMaJlapblH ranAafiT rttt

3neMe HTf e p.ue H rYpast ;

e Window ueruoirltre, naarrpanap PleH rep$erepAi
6amaftrrtu sreMeHTrep M€H leTe,rep rbilni repesecirr ripyre
my*rxiuurilin 6ePeai;

. Help memoiuae, LabVIEW n'ryn'rxirruiairrepin

ryc irqiperin ? Jre Me HTTe pAp H TYpaAbl.- 
l,auvtfW Fhont Paml repeseci MeH Block Diagram

repeaeciHeH xeHe. Yu Kypa&qap roJll'fipacblHaH rYpa'qbl'

Toob (xypalaap narlllrpacu) Controb polette (sner'rerrrrepai

xopceteriu xaue 6ac4apatuH nonrrpa) Flrnctions (tpytxryttrap

noll rrpacu ) nonrrrpanaplr. Eyira p.mr FI 6a p-ru1rut xepe rri xeg Ae na fi Aa

6oaaArl. Octt narrelrAep MeH fion]rrpaJlap.Fl (onAaHa cnblpbln,

Br{1
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h#l
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Bupryaxb,Dr HrrcrpweHrepti (W- I4rtual Insfr"tmena) (6gaax
6plafi oHbl - eJrley lqpaqapu-O( Aen re araior4) npofpaMMaran
onapAbl nailga-lauyra xeuerreceAi.

nnr* :-? Fl

l .3.cyper. Exiuuli nauern$ lock Dia gra m reperec i

1.l.Tooh rrcJrfiTpacbl

Toob (lc+panAap nanrrpacbr) nonrrrpacbr OI( 6amayra xepenri
pl. Toob (tcypaJaap nanrnpacu) uonrrrpacbr
View > Toob hhtte apKblJrbr rrrtKHpyra

donaArt.
Toob nonlrrpacbrHbtlt ycriHAe ryptin, Tbltrr(aHHbru c.oJt

nepHeciu 6acxan4a. Kypcop.cbt xeperri Kypalra ryp:rengipyre
6ola.ml.

Toob (tiypanrop narrrpacH) noJrlrrpa9br roueEAer i I .4.cyperre
KeJrilpumeH.

L4.cyper. T oob (xypan,uap niuxrpacu ) noa rrpacu

Toob (KypanAap nanurpacu) nonrrpacbr Eaarsr s.neuerrrrepAirl
arKaparbrH nr ingemepi :

s*g
FJ Bi

ili OJ'

g..d

gE
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- Operating Tool - o6ter<repAi 6acxapy yurix;

- Fosition Tool - o6rclcepai 6ip opurtxau exisui opEIIIra
X(b

HaAbi;

tuIaFEI 6aiutairrtcrsl
opFfirnacrbrpa.sr;

LEU - Object Shorbut Menu Tool - TuIIHI@HHIIH oH nepHecix
Sacu rL rue Hrc1i uaKbrplra (on,uaHaltrr;

l{fi - Scroll Tool - repe:eaeri o6rcrrepai xbrnxbrryFa

KonlallaltrI;

9l - Breanpoint Tool - npofpa,vMaHbltt xYubIcbIH roKrara,El
xeHe oerrl KO.[.FI;

I.rAlI:l - hobe Tool - nponpaMMaHhlH KarenepiH i:aecripyre
KonraHa.sl, reperri xepre Koittn, oHbIH xl&lblcstu rexcepeai;

Itil{ | - Color Copy Tool - Kypcop.[bl axelin, rbIuKaHHbIH con

ueprecix uregri4 Eonripara xeperri rycri xoruipyre ru1'rvxiuruinir

&

- Color Tool - o6remi{ ryci uen Qourru opHaryra
roverteceai.

Erep arrouarrbr rypAe 6+pa4Aap.FI raluay rapri6i (ocblrlraH
6oJ-rca (KoK JItMrElcbI xaHbln rypapr), oHAa rBruKaHHbIH Kypcopblu

reperri o6lerrepre xaI(bIHAarKaH KesAe aBroMarrbl ra{Aay regrioi
(ocburblr, reper.ri KY?an x\e\.{blfii,a ripiceAi. Egn rapt im iToxrary
yruiH, Shift-Tab nepnecin 6acca 6olrranrr. Aero*rarrtl raprin
ToKrarbrJrbruca, xeperri lgpa{AapAbt rar{qay rbllrrl(aHHIIH
Kypcopbrn raperri I+panAHq ycrine are,'rirq onurl rrcpnecin
6acy mepen

1.2. Controb pstette rrcJlnrllacbr

bacrapy (controls) MeH

M
m

Flont Panel reneecin-qe

l0
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ctH

yfa

rfe

rra

raH

bIH
.i6i

try
rin
bITI

riH

rrHluKaropnap Sndicators) o-rrer{eHrrepi opualac4aH. Eac6apy
3neMerilrepiHi4 xeMeriMes irlaniugr, epli erri:in olap.&r 6,ron-
AllarparuMaAarbr BupryaJrl.abr Kypa-rAapFa xerri:eAi.

llporpa,vvanap.rlbr H opbr HlaJry rrermxenepi nxquxaropnapAa
xepceri-ne4i.

Bac Kapy 3reMe HTre pi,\re H nH.{HKarop,rrapA.br, rancrrpM arapra
cafueco Controb nolrrrrpa-cbrHaH, coHaH coq [oArroJrmpanapAaH
raI{AaIr aJrbrHbrn, Fbont Panel reperecirre opHaJracrblpula.&r. Ocu
6ac\?py KvpanAapbr Hhr q 6ap,uleu apraiw Contr ob nonrrpac brr{qa
caI$aJIa,Fr. Or*r fucxapy ilipan4apbtHbrq no:tutnpacbt Aen re
arafiIbr. Eb Ae 5y:rau 5y-'rait oir rnselrAi Controb palette
nonwrpacH Aen arafui6.

l .5.cyper, Controb rloJu.rpanapBr

Confob lonprrpacbrr{ x(S{Hctqa 6cry yruin 6er rnHe-nE Fhont
Panel repe:eciuir{ Ke3-KeJrreH 6oc xepinqe rbnrrKaHHElrt KypcopbrH
Kofiun, oHbri{ oH nepnecin 6ip per 6accarFr: 6or'[FaHbr. Confrob
nonrrrpaclnleH (oca Express (1.5.cyper1 Classh, SysCnl Modern
noAnon urpaJrapbr KopiHeAi.

Modern noArnL.rr,rrpacbrHAarbr sneuenrrep4i
cyperrepAe H 6a hqayra 6ol a,6r.

Iu64canuna, Conhob > lltodern >> Nunnric (l .6.c1per,a)rere
Controb > lllo&rn >> Boohan (1.6.cyper,6) anroprruAepiHir{
xoueriven r<eperri odrcmepai Fhont hnel repe:eciue urbtrapbtn,
oplvrnacrbrpyFa nry:n xinui.lli^ 6ap.

t1

)oJI

nirc

TeMeH.Upfr

reH
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a) 6)

l.6.cypet. a! Numerh snerr'renrrepi; 6)- Boolean - 3JIeMeHrrepl

a) o/
1.7.cyper. alArray, Maf ix & Chs cr anemenrrepi; 6) - Sting &

hth -a;relrerrrrePi

a) 6)

1.8.cyper. a) - Lb t & Table anellenrrepi; 6)- Graph anelrenrrepi

C ol+nne s xoFapbIAaFEl cyperrepAe Kein ip ime H 3ne Me HrrepAilt

6)

t2



IiH

KeMeriMeH Fhont hnel repeseciue 6ac6apy aleuerrrepi veu
vHAHKaropnap.{bt oplIiulacrLtpyFa 6ola.&r. Col :aeuenrrepAiu
arKaparbrn rusuerT epi rypalbr reMeHIe rplcrg[xa cnnaTTa]48.J-rap
xern ipilqi. Omp reue ngerigefi:

. Nurneric 6ac4apy 3neMeHTrepi ueu caHAbrK
HHAHKarOpnap;

I Bootean 6y-aeaamr6 HHAr4KaropJrap MeH 6acqapy
3JreMeHTTepl:

. String & Path - KarapnblK rHAfiKaropr-rap MeH 6au<apy
sleuerrrrepi;

I Array, Mat'Lx & Chstrr - eprfp.rri rclacrplix veirive'nep
M e H M acc rrBr ix usAniaropnap Ir e H 6ac r<apy a lernl e rrrrepi ;. Graph - rpa$nrrepgiq ryp;repin nlFrpapy r.rurr{Ka"opbr;

. Lbt & Table - Kecr€ lrleH rb6et.repAiu ttHAl-il(aropnapbr
r,reH 6ac4apy erenre rrrepi ;r Ring & Enum - Memo Kypyra rceperri HFl,{uraropitap MeH
6acxapy a.reuerrrepi:

. Refirum - (ocbrMrrraH;rq cnraT'ra.vurapbrH 6acxapy;

. I/O - rpaQrmamrrl o6rerrinep;
r Decoratiom - rpaQma.ml4 eneuexrtep.qi .qafrrrnaay;. Dialog Controb - Auzrnorrbr o6rerrep.

1.3. Func tiors rra JrHrpacbr

O5rcr,re xlpin xar(an aprypni rexHoJrorxsnbrK
npouecrep.4ix xqa.lHcrapufl 6ac4apy MeH 6aprnay4rr LabVItrW
nahlalarntn xypri:y yuriH, omtq arnoprrruiu erisuri rmue,rr-Block
Diagra m repesecin4e rpbrlt, f'unc tiom non]fi pacbrHbl u KoMeriMeH
(YpacrblpbrraAsr.

Block Diagram rraHe,rci - repeeci arrnrK 6oi-nas xarAaftAa
raHa Fb nc tio ns nonr{rpac br M e H xyt\r brc icrelre rra 1lt*l xin rui,,r ix 6ap.

Block Dingram DaHeJ-rbiHAe - repereciHge rypbrn (l.9.cyper)
rLrrryaHHbr4 ou nepHeciH 6accar6n, Flrnctions lror-rtrrpdc;r M€rr
qoca E xpress noAnon rrpacbr ulbrf br.Gt.

12 13



nonnrpEurapblI .9.cyper. Futtcdore nonnrpEulapbl

jl]luccut't N'!l O.twe1, ttwtuibtH \Wqcmbtrysa apH(meaH

cula:ufitbt i4btccvt yxmixde exi candu \ocbttr, ttpcttttitttttt
uuduxamop&t uibrsapy repex fiancutu deufx.

Xl car+l ueH,\? caHhIH r<ocy yuiu Fbont Rrml nanenrinirt
6erinae rypLln, TbIrnKaHHblH oq nepHeciu 6ip 6acurorg Aa releci
aJToprrlMMeH x\e,Iblc icrenir: Confrok >> Exprrss> Nunreric
Controb >> Num C0l (l.l0.cyper).

Num Cfrl noAnartrrpabrtHgSru lqpansl uulbln, Altanorrbl
FYont hnil nanelrini{ 6erirc ulblrapblist3. On 1'rliu Num Cfl
rqgpaJ1blgblq yCrinqe rypbtg, rbIII4aHHblI{ coJI nepHeciU 6aCrtu,

naHaJIBre [IblFapyblltrI3ra SolalFt. Eyn creperiH calr4u -X] len
6emi-nefiirc. Fxinuri E la caHLIH Typa ocbl xoJrMeH naHerbre
rrrLrrapbltFl3. V uenin ulbllapbln Kopcere ywiw uudttxamopdat

natrIaJaHaMbI3.
On yurin rover4qeri,qefi a-moplnltgi KonAaHbIHbB: Flont

Panel rnxeminiq 6eriHrte rYpbln, rbIUr(aHHbIH on rrepneciH 6ip

6acuttFts ra xeleci arroplrrMl{eH )K$4bIc icrerds: Confob ))

Express>> Nunreric Indhators >> Num In& (l.I l.cyper).

I

I

I

I
(

(

el

,{l

l.l0.cyper

t4



'aH

tthl

s#g
l.l l.cypet

EH.qiri Ma(car ocbl onruey lqpan.@pblu 6ip6ipine
(KaryruKaHrlqr> rcouerilreH Kocy KepeK. Mgol arKapy yurirr Block
Diagram rnrrcmiue (1. l2.cyper) orevb.

:6_3

l.l2.cypet

Block Diagram naHemine orKeHHeH xefiia (l.l3.cyperl
re,reci {rtropr4rMMen Functiom >>Arithmetic & Comperbon >

Nunreric >> Erpress Numeric > Add xlr'tbtc icrerq Add IqpaJrIilH
Block Diagram nanemiriirl 6eriue ubrrapbttFl3. I(14argap.Etu
6aprunuu Block Diagram nase.irirrir{ fttiHe xnHaerbtp.slt<. Frlii

nalrrpacri) noJIlIrPacbl

KOlnln, TblluKaHFIbtH OH

xolreri'veH l, I 3.cYPerre
6ip{ipine (ocbrr+r3.

{iq
eci
ric

l'
F D

l5

TbI
rfl
rIfl,

len
;re
dat

)nt
6ip

>
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l.l3.cyper

Eri canrrFl lJ *reu '\2 Kocun. ii unMacblH anbll$ay Yrtdil

Front Fanel narremiHe KoIlr(eH rrypLro (1'14'cyper)'

Xl MelI n focy yurin 1.1 4.cYPerre +

KepceTulllreH,4eu nepneciH Sacy KePeK'

u

I(ocrtHgur I' ruatracrt I'IHrHXaropAa xepcerirr i ureu'

a4rnparrap.or xerlises KapacrHpa nerxeHAi xen xep.{ir'
BlockDiagram naHernix4eri Functiors lalurpacblHa

urorry Nacati rete l-tix.

a

o

Ll4.cyper

94!4apbjg
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IH I . I 5.cyper. B hck D ia gram nanearirueri Fu nc tions nEurxrpacbr

Eyl namrrpa, l.l5.cyperrepAe, Ropceririrnerqefi Functiors
flarrrpacbr, ner ir r i .upre H o Hra xy;rK noAIrEUr w pa;rar ryparlr n {6rrhr
6em iri. Onap reneHgerilpft :

. kogramming- VI nporpaMMacbrH rqpacrbrpyAa xni
Kon,4arfi.6r;

o Measurementl\O- apHafisr (onFrpFbrxap;
o Irrbumnt I\O .chrprrrFl (oH,&rpflblnap.@r

KOM rrbroTepMeH KocyFa apHaJFaH;
o Vbion and Motion:
. Mathernatics - IrareMarr,rx€Lrhr( ecerneynepre

Qymuuxmp;
o Signal hocessing - cnrnaJr,qapAbr rrrbrraparbrH

oxleil'riH VI;
o Data Communication - uedrr,rerrepAi tacsrva.l.qafrrun,

engeftriH xerre {a6urAafiT uH;
o Connectivity - AllFrirMHKaJIbr( rypin4e rrypacrupularsrH

rop (xnHa4xaHa) EporpaMMacbrHa (DLL) (ocbrny ;
o Control Des[n & Simulation;
. Extrress - rqpalrbtHAa Express VI 6ap rorL roAnanrrpa.

BlockDiagram repe:ecingeri Functions naJlltrpacblH
atlr(aH Ke3Ae, Express VI, crau,qapmu IabVIEW QyHxquxxapbln
opunggfirn H noA[porpMMaxaprax ryparblulFlru 6afiKalraArt.

Enqiri rvra4carrapAblu 6ipi ocrr f,xpness KracblHbtq VI
ro6srna uony xacan ereiiir.

( Eonaula(D YHfi Bepcnreri

KITANXAFIA l7
14Ha: Ne

xepercTr

t(eHe oHbr

)K

rIE

pv
ck
tbr.

rlbI
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I . I 6.cyper. E x pres s troJurrpacbl Isru t npu t noAnanl{rpacbl

Ept romu, srHI{ IIo.qIIan}ITpaHbI roMelueri Express VI
KYpansr:

. Instument IlO Assktant - onurcy rqpanAapbrH 6acxapy
xe He ecerlrey KoM lcrcnpJrepirc (ocyra KoJr,EaIIa,6r ;

. Simulale Signal - 6emini aMrrnlnyAacsr, r1pi, xlli.rriri 6ap
c ur HzlriAap,Dt utvt maqmnafi&l ;t Simulute Arbitrary Signal - rSrbII{-vIrEII{bIH Ycblnblcbl
6ohrruurao 6epimen HyKrenep apKblnbt cunan x,ppaEart;

. Acquire Sound ,Fr6gc ilHraparhrH KonAbrprLl.qan
vairiv errep.qi ra6lrtuailAur ;. Read From Measurement File - xyprblnirnen raxipn6e
TypaJEr caKIilIHrsaH, apnafoi ilaft'rgaplarr ltelilterrepAi xane
raxipn6enepAiH netnre;repin oxu,u ;

' Prompt User for Input - rY-IbIHylrLIra Ke3 - KemeH

r,ra;liv errepAi e Hr isygi ycbIHa.&I ;. File Diolog - 6epimen agpec 6oiorilIa xaHa $ai'tr, He

6onrtaca, Kon qallbrJlbln orElpraH Saiut +t rar{,Aayra Ko,qAaHaAbI.

Exiuuti mont;u Signal Anatysb (cmlntrap,Dr eruey)
noAnannrpacsr (l . | 4.cyper) xarapt :

. Spectral Meusuremenls - cltrHar,slq (yarbIFI, ue 6omraca,

orrbr r{ aM rrrlrryAanbJ( c rexrp4i ece me figi ;

o Distortion Measurements - cmHtu-IAbtti alclrl(y nraMacb)H

ecemeft,4i;
c Tone Measurements -eHynKeH auilnwry/p'crsi 5ap 6ip4eH-

6ip rapivr onxnanrt4 rep6e.licri auuKrafist ;

o Dual Channel Spectral Measuremenls - eri clrl#LnFa
cneKrpaJrrbr ran.@y xacafirt ;

l

I

I

l8



ffi

1 . I 7.cyper. E x press norrlrrpacbl ltbt n Signa I A ne tys b no.[narrrpacbr

. Amplitude and Level Measurements - ctrrnr,&rH
MaKc}lMylvt MeH MI{HIIM)M -rltMaflapblH XOH€ CUnHaJ.Frq TWaKfhr
MeH afHbrMaJrbr r(vpaMbrH ecemeEAi;

o Timing and Transition Measurenrnb mrrry,rrcri
cmHanlap,+rr{ yaxbrr(a mye,rgi (xuinilcrepiu, flepuo.srH,
mlny;scriq yraKrrrsrH) )KeHe mreni rnpa-ve.rpaepiHirt
(nnnynscriq aJr.GrrFbr rf porruHgaru cbrpr(a rrrbrFap).br,
mu ny,tscriq coHrbt QporrruHgarn cblprKa rrrbrrapybt, ocy
)K6r.rrAaM.FrFu) uen4epirr ecemefui;

o Curve Fitting - anuaH aJra raH,[anBrHbrn aJrbtrlraH MoreJrbre
cefrxec c mHarAap.Ft rericrefiqi (ctnuriru6 anpoKcnMaqrx. KHcbrK
cbnbrKrbrK aflpoKc HMarltll r.6.,)

o Filtcr. Qunsrpaepain Qynxuux.napnH nafiAararmn,
cxFlmJlrap,rlbr ogaefiAi. KI,X nen EI4X - car{Abrx er,urrpnep
I(OnIaHbrna.sr;

r Statistics - Exprcss Vl rcoueriuen cmmrrqap/Frrl
crarncrHxzunri( uapaMerpn e pi H, aran aftrKaura onapAbrl{ MaKc HMya,{
MeH Mr4Hr.rMW rrlaugepi MeH 3Kcr{ecc rreH acHMMeTpHr trErMa.nap6,rH
anuKraius;

o Convolution and Correlation cfirn€rnAapAbr
stKuauAaff'/ut (Corwolution), He 6ornaaca, AeKoHBoJDoquxlafiAsl
(Deconrwolution) xave 03 apa KoppeeJnlpuaay QymulrenapErH
ecemefrri:

o Mask and Limit Testing - cnrrfiJ.r,qbrri aMrrnrrryAacblHstrl
6epim'eH xoFaplbt MeH reMer{ri urexrepre celir<ec re:reriu,qiris

Li6:

i.'liarl
:f-}Prtr
i*ii

\rI
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6ap
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treH

n6e
:3lie
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HE
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reKcepeAi. Xorapru MeH reMeHfi urerrepain rraeugepi aprYpnl

Soart n re:r,vi mYrtlxin;
e CreaE Hbbgram - xiperiu cn'HanAapAblq denrini apa

KaurbtKrllKrapLt MeH uerri ruarqepine cafuec oHLIq

rlrcror paMM acbl H rYpf bBa.IIbl'

f'utiuuti nlonrya Output lurrrapy) xara,ubl. Eyl ronra re:resi

Express \4 xipeai:
o Imfunrent I/O Asbtent; Build Text - xorapblAa

KapacrbJpblJIraH;
. Dbplay Message To User- neperri uagrrapra 6aflrraHbtcrul

xa6a p,rap rttblFapH JIaArt ;

o Ray Waveform ,gbl6stc lllbifaparblH KoHAbIpFbra

CrtrHrlJ,bl xerxi:eAi:
Wrib To Measureupnt Flle exuleHerlH MenuerrepAlll

Harmre:repiH .lvnl lre 6o'luaca. .tdm rypiag.e Read Fi'orn

Jufuawement file nerraerimeH oKt4 alrarnrr $air'nAapra xa3aAbl;
' e Report - 6acr<a VI r<atrnaprrnran QaiuUaplbl Kara3 Oeriue

'nFrrapalpl xerte html. pdf Safinaapbllr KYpacrblpaAbl' Conruues

Karap aBrop TyPanbI r*leiniuerrep MeH rapaKrl'IH caHbIH xaHe

KypbrnFaH rynin ropcere4i;
o DIA- dem Report - html, pdf QaItilqap rypiuqe ecemEpAi

H VI,
nOK
SPlit

Signab OK. EipinuiciHiH reMeriMeu 6ipreue carmnAapabl (ocyra

6o:rarulH 6onca, erciHuriciniH KoMeriMeH cLrruuiAbl 6acramGt

e Align and Resammple - curnairg4p.u'lH xi6epy
ya4slrrapslH re He cr i1ieai ;

r Collecctor - Waveform Graph cHrI{aJI.6Il{ 6epimeH

nyrrelepiniu tuaHgepin lublFaparbl. Cor+tues Karap N corfbl

F

t(

c

c

\

,|

I
I
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iIl

)a

rH

ci

la

bI

FA

HYrff enepl llrbrf apbrnaltrr ;
o Sample Compression - ripy cHrrsJrbtnbrq ipirrey caHbrH,

6epimen trr€Kxe cafi a:aiha,6r;
. Trigger and Gab - repcvrimeH flErpr(a caft cn:uarTplq

6enirin afuip4mr;
o Relay xirirriq penin ar(apa,6r. KirirriH rubuy

nyxrecingeri cnrauuq uraMacll, onrrrl ryr?rrKr€urbrlraH xyfiinge.
xipy cmnal.6tq uxaMacbruA Teq ae t$'sriramru6arax ryfiiHge eri
xarppfi"prq 6orrysr rnryuxix: trrblry HyKrecisAe Hol'tgir curr{aJr, He

6oma aca, u enfu,rerrep xorq;
. Append Signab - 6ip curmnrbrH corfi,rH erinrd 6ip

c Hr Han&r H 6acrn,te g )KaJracrbrpa,6l ;
o Repack Vallues- ripy clruanlapbrH xeperri ojrrrreMAepMeH

6e-negi;
o Extract hrtion of Slignal - 6epi,t-en apaJrbrr(Ka, rrFKKe

6afuiarmcrrr, c El Han sr H reperr i 6onir iu re ce4i;
. Delay Vallues qr.rKn4ir{ 6ipHeure onepau4rlrapbt

oplrluarFalrHaa xefiiu, r,rerillemepd caKran xeue oHbr reperri OI(
rrrFlfapa.{bl;

e Convert from Dynamic Data AHHaMrKarbrK
ve;riuerrepAi ororr{ 6acrqa rypnepiHe, uucaruna, Maccr.rBKe, carra
r,6., rypneH.qipeAi;

r Convert to Dynamic Data - ax,&nfrr OK xapaua -(apcbr
v ar iv errepre rypne HgipeAi.

.Fpciutui mon- Execution Contol (oprrnjgy.qbr 6aaruay). Ey-rl
rorKa Express VI rqptur,uapgrrmn 6acrqa" 6yprru (apacrbrpbrJrraH
While Loop, Flat Sequence Structure xene Case Sbucture OK  a
ripeai.

Ocrr rorq4 xiperin eri OI( KapacrbrpaMbr3
o TinpDelay nporparvrMa )rqOlBrc(a KocbrlFaH KerAe

yaKblr rra rexey xacafipr;
. Elalned Tirre - 6epimeu ya(brr apairsrFbr rrcriue xerxeHAe

yaxrn ecemeyix xepcere4i.
,4nmwuuttr tnen - Arithmetic & Comparibon (ecemey ueH

caaucrurpy) Exprss VI.
Ocrt roruia xiperiH onrrley rq?anAapa rerraerueriAefi:

o Formula - Kipy currftrnAapBrHa MaTeMarlrr(aJrbt( oBAeyxep

Irl
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,H

{e

si

t,
rt(

lit
fa

FI

IK

)y
LbI

)y

]H
'bI

2l



xl?|BeAu
. Cotrvert to Dynamic Data. Scaling & Mapping - Kipy

cmHanlapbrHbrH urercrepu xeHe uacurra6ray,stH r*etloxecinAe
olapAbr r{ 6e fi ue ney c Hlla'rraMzunpu H o: repre4i ;

. Tirre Donuin Math - cHFHaiI.dapMeH MareMarHKuulbx

eluey:rep one pauuscbr H xypr i:e4i.

1.3.1. Func tiorn re Jrrpacblrtqar bt ca rt4blK QyHxqur

Can;g'ttt Qynxryrlap apt@uertmalrflq rpHroHoMerparurbl4
(Irigononrtric) noropn$rurux (Logarithmic) coHbIMeH Karap
caH/srK nraliuerrepleH KoMIuIeKcrix (Complex) onepalu4snap

xaHe caHsIK ua.liuerrepAi ryp;rengipynep (Conversion)
xlpri: 1re (onAaHblna.sl.

Ocn noAnoJllmpanap,&Iq neri:ri.nepiHiq xYMbtcrapblH
Kapacrupafur6. On yruiH xeleci auroprrvgi F\rnctiotts )>

hogramming >Numeric >> Conversion nafi,qa"nanstrl

kogramming no4nirnl4Tpacb[Lqarbl Nurneric QyHru]rs.{apblMeH'
srHH, mey*tuuatdapotnwrl (l.l8.cyper) x\arblcrapbrueH
ranslcaituK.

Ol yruin Conversion noAnanurpacblH e3 aJIsIHa 6enex
rrrbrrapbrn, oHAaFbI repMHItiuIAap.FIIl rypnepi l.l8.cyperre
rernipbreu.

I . l8.cyper

22



Kipy
inae

IJIbIK

Olapasrq r[yrxuurmpm reueuAerinefi :
. @ - xbrJDrbrMaJrbr yripli xeqeirrfuiinrex aanairri 6ac4apy

sreN{erni MeH riHIHKarop;

I - xErJDKbtMEurbr yripli exi Ao.rr4irri carqbrK 6act<apy
ereMeHri:

r -xIJIJDKbIMaJILI 1-ripli exi Aa-rrAircni caH,{brK
HHII,IKATOP;

. iSD - xblJD(brMzurbr pip:ii 6ip aaaairri 6ac4apy e:reiuemi
MeH HlrAIil€TOp;

. I@ 'cerb Gafi'mrr raq6alsr caruFrK 6acKapy sreMenri l,reH
flHAHKarop;

. IEE - rspr 6afrrru raq6arnr caHrqlq 6ac1c1py o;reuexri uen

UIbI('
arap
qnap

rion)

lpbrH
l))
HbIE,

MeH,

IMCH

I,IH,IIITKATOP;
. ]TI5l - eri 6a*rrrr raq6a.nu caHAbrK 6acxapy greuerni ueu

HnnHKaTOp;
. nE} - ceri: 6aftlrur raH6acHe carrAbr( 6acxapy eleuerri

MeH r,rHlr{Karop r.6.
I

I . i 9.cyper

l.l9.cyperre rrJ"pcopAbr 6acxapy 3neMenrrepi ueg
I{H,qHKarop.qbrH ycriue exerin, rbtun(aHHbrH oq nepnecin 6acy
ap4srnbr onap.{blq xonrerccrir lrenroiri Kepyre 6onaAu.

Menillerrepai xopcery rlp:repi 1.20. cyperre xernipimex. Ol

F B4d *d. ld
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ytrliH KorileKcrig MeHIoAeri Representation (tlplepi) rueprin'

"n 
*"y A3 n uilcre piHiq r ypne p i aHblKranbl Ha'Fl'

1.20'cYPet

O:rurey .ueryiKrepiHiH rYprepiHiH cufiarr'lr{anapbl roMerre

KenripijrAi:

lEfllffill
1 [!#J- oTe }t(oFapFbt Aax.lllx;

u

L

P
XI

X(

tffil
|@l -eKiniK nen.rix;

fffillEllI r-326rrrix;
ITGTI

Hl - raH6a.qbr 64 6wrrix 6trin canrprn;

Iffil
liHl -run6"csn 64 6rnrix 6t"riH cauaur<;

- KOMIuleKcTi e're x<xaprul AeilAir;
fc6l
ltffi;;ll

l*=nl - KoMrueKcri exi-lix AelAir:

v
H

o
A

o

ftt
o

I
F
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'in,

HIE

aMaJr,r(ap.ubr opLrHAayf a 6ip v ucaarrHbr Kefripefi iK.
.Mgl .vutc:taur. lbnctrp:ua: Ararnr ueH B - calsrn KocyAbrq

La bVI E W oprac hr rUarbr rrporpaMM ac br H (ypacTLrpy.
1.21. cyperre Block Diagram (l.2l.cyper,a) xene Ihont

Panel (l.l8.cyper,6) reperenepiuaeri A<ansr MeH B - caHbrH
KocyAbrr{ LabVIEW opracbrHAaFLl [pofpaMManapbrHbrr{ xepiuici
xernipimeu.

a) 6)I l.2lcypr

L2 l .c yperre xenr ipime H MhrcaJrffilI{ rerbr i Mar(car6r <cA-carnr >
ueu <<B - car{brHbrrl) 6acmpy oJreMeflrrepit€, ar <<I(opruupr>
nnArtraropFa xaTaTbrfl.+rrhrH KepceTy.

Xoaprrga xepcerinirgeH A <arnt naes B- caHbrn (ocy
oflepauurcu crnlKrLr 6acr<a ga aprQruern<alu( onepau{rnappr ic
xy: ine acbrpyra 6olaAst.

Tpr,rouorraerpurruS QyrxrrHrrapipr flafiAanarun, xe.neci
oilepaqr.rfl Jrapra Mbrca4qap rcernipe fi ir.

Nr 2 rviurca;l,r. 'llancrrprua: X -+armnrrr{ Sin(X) nerr Cm(X)
QyttxiUnlapbrr{blr{ trIaMa.napbrH aHbrKra}'.srq LabVIEril
opracbllrAarLr nporpaMMacbrH KypacrErpy.

Ol yruiH releci a.'nopm,lgi nafi,uaraHsrrFrs: Furctiom >>

Mathermtics >>Elenrentary & Special F\rnctions > Trigonorrcbic
Fu nc tio ns. Ocsr amoprn"rxiq rorrlerir'r e u 1 .22.cy perre rerrrip inre u

Lq 25



rpl{roHoMerpxr{nbtK r}yurryr:rap.Fr arntKran anarvrbr3.

l.22syper

l.23.cypetre Block Diagram (l.23.cyper,6) xane Fhont
Panel (l.23.cyper,a) repesenepiHgeri X -.cal6rnbrr{ Sin(fl new
Cos (X) Qymqurnapsrr+u LabVIEW opracL.rH,{arbl
nporpaMMaiBpbrHbrq KeplHlcl KeJrrtplrrre H

l.23syper

(aqrau rplrr oHoM ErpuflJrbrK Syrrcqlrrnap4u nafigalaHbrrrr ocbr
aJropr{rMMen L abWE W eprac;rHAa nporpa}v{MaJlap&t r+?acrbryra
6ola.usr.

:-l
Er,
.Y,.ri

cJiiL.:'i
:J
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)nt
CH

F6I

}& 3 rrrrrca,tr. Thncupua: e, 10r,2 carqapr,ru x .ppeil€ciHe
nsrrap6rn xene X caHhru y .qaper(ecirc ulhrrapHn
Oymcqlurappr artrKrayALtq LabVIEW o
rptr paruM aDapbr H (Ypacrbrpy,

raMAl raEAanaraMbl3 rn> y & Special Fb >)

Tr

l.24.cyper.

l.24.cypeme Btock Diagram (l.Z*.cypr,6) xane Fhont hnel
(l.24.cypr,a) reperenepinge e, 10, 2 cauppbrH x Aapexecirc
Ilrbrrapbrn xarn X caHErH y Ae pnu, ecernehin
rlyrry4lrnappr aHlrKray.rrq opracbrl4qarbl
rryorpaMM:utapbrnbrr{ xopinic I xe:rr

1.3.2. Ca na rl( OynrqnsAarur Oo prl yla nre ir Mac- urra 6ra;r

fup,uyna (Foimula),
Mapping) xane yaKbrrr@
Donnin Math) enury

@opuy-ta (Fiormula) OI( o;rurey K+panbrHa xelin rl,ceriu
c Ia. rraJr,4ap.ubr MareMarrrK{urbrK rypfbrAaH oryIefiAi. C oruueu 5arap

6)a)

lbI
FA

26
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ef. Ec )' ' t.lai gtdt
l6rerder-firElffi

1.25.cYPer.

ocrr eoreprynepAi xYpri3y yruin (1'25'cyper) reneci

a^mopwru4i nafiAalamau u rf aiglrt :

.Functiom>Express>lSignalManipulation>Convertto
Dynamic Data.
Myxaar

r ToDDT - cl{rmJrjlbt AUHaMI{KaJIbII( cHrHanFa ryplenUipyne

reperri l+?an;

28



IbII(

rla)
tca,

tfu.)
iHe

Kbr
mic

I From 0or - cHtHarrAbt AHI{aMr{KaJr6r4 rypineH cal{Srl( crFrritrFa
rlpnen^qiperiH xypaa.

Canrur( $yrucrgar KarapbrHa x€rarbrH Oopuyla (Flormula) O(
(apacrBrpy.aarlr serbri MaKcarbrMbts ocbr eK reueriMen
cr{rrranAapra MareMaruKarbtK e{.qeyxepgi nafiganaFry.

@oprrry-rra (Formula) eK Bbck Diagram (l.26.cyper)
repereciHe rnbrrapy yuriu, Ftrnctiom >> Express > Arithnretic &
Comparbion >> Fbrmula amopmviu nair;tanannn, OI( repe3e
6erine opHanacrbrpbrlpr3.

l.26.cypr.

Ooprr.ryna (Formula) eK Bbck Diagram (1.27.cyper,6)
repeecixe opmnacrbrpraHr{an reliirl ocu OI( xiperiu curHan.qap.Fr
alrbrKrarr alafiuK. Onap reneci curxal44p ro6u:. Signal l-vaccrn;

. Signal2;

. Signal3.
Tarrwptta: enney Kypanbrna xiperiH cmHanAap ro6tru xeleci

Qopuyraueu rypreHgipi{ia :

Sq rt(Signal I * Signa12 +Signal3 ).

tto

ilecl

ryre

E Ed tsdi e'.Fd gls td
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a) 6)
l.27.cYPer'

l.27.cyperre tDoplyaa (X'ormula) OK. nbfiga-naswu oEaH

riperin yio' c*tani+r- 6epfunen Maretvrarnxatbla (1'28'cyper)

epnemin xe*aerinaer+ rypnenaipnr' Corsrxel. Y"1p. ocbl

cypemep.aeu FFont Fanel (1'27'cyperp) xarn Block Diagram

" 1i.Z1.c.vpt,6) reperenepin'ueri LabVIEW opraablH'uarbl

nporpa,uMaJnpMeuS 6ona.et.

t 28sypet. C onfigure Formula.

A'Iactwnadmcry tveH 1eilne.ney (ftating and Mapping) O( eoiue

rcipetin crnHanllapf,a uacrma6nayFl xene rYpnernipyAiq .rypiu
ral{nan KoiIAaHy,FII{ HarprecisAe onap.&IE rueri ueH deftneley

cHrxarraM anapuH erePre4i.
Byn 4ypan upr H r eure srer i,qe fr u yru xiurnil irre pi 6ap :

'^ Hopuanay (Nornralize) ualilterrepAin MaKcItMWbI

Xoraprsl i*ttt* 6tigttest peak) runnrutlyr*lu -Teueri unltFtna

30



AH

r)
)bI

rm
lbl

MbI

THA

30

lHe

piH
rcy

(Lowest peak) caftcec 6onaruuAaE etin ryplenaipyre xepercri
uacuna6 neH brrbrcy^ilbr arsllirafi,mt; | '

. ClrsrrKrHK (Unear Cf:mx+b)) - MeHAepre cbI3bIKrbIK

rypre rrgipyai 6emireil,qi;
. JloropuQu.qir (Ingadthmic) xipy uaManapbrHa

roroprQr.,rgirc ryprenaipynepai 6emircfiai;
. Hrrepnontql{rJlblK (nterpolated) - uacurrafrslK

naparuerpnepAi any yurin, recrelix MelrAepre HerisAeriueH,
cbt3bIKT6IK nIIrepnoJItqwIJIaHarbIH 6aranarrt (urxananst)
arnrKraEAsl.,{lalomrt repe:ecin4eri l}efine Tabb (KeereHi

anurcray) nepneciH ureprin, fiefine Signal (Cnrua,'lpt rarqay)
rou eriu e s unM anap.npH rcec'reci 6epileai;

1.29 cyperre Bbck Diagram (l.29.cyper,a) xere Fhont hnel
(l .25.cypet,6) reperenepinAe Macrura6ray ues 6e frIe ;rey (Scaling
and Mapping) OI( esiHe xiperin curHanrapra rvralir'rerrepait
MaxcrlM)a4Lr )Koraprur IrlbllibtHa (Flighest peak), utlHHMWbI -
Tewreri flrbrrsrwr (L,owest peak) cafirec 6onamruaft erin
rypnengipyre xepexri vacurra6 IreH brrucy&r arHKrayra aplmrraH
L a bVIE W opracbr u@l-BI rporpaMM anapbl HbI rt rop iuic i KPin ipiJr e H.

1.Z9.cyper

Block Diagram (l.29.cyper) repeeciureni Scaling and
Mapping OI( yctine rbIutr(aHHLIH Kypcophtu arelin, col nepneciH

exi per ureprceqir, 1.30-cyperreri Configure Scaling and Mapping
[oAnotrrrpacEr rrbrra,tlbl. Ottsltt so,s.remoingeri Normalbe
Hopv an ay ryrcrec in urep'rin, !t eJ'I LverTepAitl trlaxc mrlyt'tu Xoraprnt
rllbn+r (Flighest peak)-30. tu lirutMy\{bl -Torrleri I rrll t+,IHbIH (Lowes t

3t



peak) 4, MoHA€PiH elrbelv{l3'

at$IKraJIbIllr.&r.

Ocu 6epimeH MaHAepfe cefixec r\pnesaipyai Fbont hnel

l.30.cyper.

1.3 LcyPvr

32



lanel

+b),
ated)
laJray

tated)
Iable
anAbr

Merp

IVfttme:wamuxcttw4 ory&ynep Cf ime Dornain Math) eK
nafi4alar*rn ya(lrrrLrH crepyine ceftrec ripy curHaaAap.sr or14ey
yruix xeleci arnoprrnr4i ycbrHaM bR ;r Functiom >Express > Arithmetic & Comparbion > Tinre
Domain Math.

Ocu amoprru4i mfiAa-nam,rn, Time- Domain Math OK
B loc k Dia gra m ( I .32.cyper ) repesec isi rt 6erine oprfr.racrbr pbr Hbr3 .

l3Z.cypr

Eac6apy lraccmi MeH r{Hiluxarop - MaccnBrepai Fhont hnel
(l.33.cyper,a) rueri Block Diagram (l.33.cyper,6) reperenepine
opr&uracrlrpraHaH xeftiu, [porpaMMaubr xg],rbrcr(a KoccaHbr3,
bacrgpy uaccmis. rrH4 ripy curHairbrH AnHaMrKaJrbrrq rypre fio
DDT-xerraerirrlen) rypnex4ipinin, eK reir{eriMex crrHa,rAbrr{
Tybr nslcbr aHbr KraJrbr la.6t.

l.33.cyper

Onurey tqypanllwrH (fime Donuin Math) urbrrarbrH rrrbrry
cr{rHanbrE corr AHHaMHKa.nrrq rlpiHe (Waveform Graph) xaxe

JZ JJ



6acrarnel rlpine (FYom DDT-xenerir'len) rlplel{Aip"lin' Maccl'IB -

Ir HAHKaT opf a Ir]br apbl Jra.qbi'

T

c

1.3 th OK nla'rorrblKrePe3ecl

1. 4.(oc tm nra 6ac rca py 3 JIeMe Hrre piH na figa'ra ny

T

n

n

34



ts- Al-rsanarun Kon rvTr(aJntplrHbrH rcouerilren Gac6apsuarstH
eneMe HTre pgi e Hr b y yruiH renr enger i amoprn"l4i oplr H4a.lpe :

Contoh >> Express>> Numeric Conbob >> Knob (l.35.cyper)
Nurneric Controb [onrrpacburAarbr Knob afrHalarsru

r$rr@Irbr ueprin arbtrl ryrbrHyrrrbrnap.ublq naneniHe (Fhont Fa nel)
opHzlnacrpy KepeK. Ocu rrcpnenep.uia reMerines Xl uen -D
caHrapbrHLt H xraM:uhphr H (1 . 3 6.cyper ) eoreprev b.

l.36.cyper
Memo4Bn File ) Save As (@afin >> 4alaft caqray reperc) OI(

re perri ar IIe H c aKrar+r3, MbrcuurblFa, TAU. v i .

1.5. IloqnporpauMaHbr na [4ala uy

1.36 cypemeri exi caHHHrt ((rcHrrrrctrH aHbrKray
nporpaMMacsru xni (onAaHarblg xaraafiaa xonaprBr Aerlleyl4e
nafi4a.rramrbr H nporpaMMarrap crrfl r(f,br nodnpepanxa, rf flr\ S ubVI
noAnpor paM MacH erin xcr.rHaKrayra 6onalpr.

EyptrHru xacirlrbrlsaH W nporpauMaHbr, uaftqalar+rn re.ne
xarKaH xoFapFBr,EgFefiaeri nporpaMMzpe [oAnporpauua perigge
xocy yurirr F\rrrctions no.rtr{rpacbtnqarsr Selecl a W (l.37.cyper)
onurrrcbr H natqamsy KepeK.

teH
ilAi
3Ai.

IbIII

rl,

34 Jf



L\

+* ':+

Ft Ui

9J

l3i

,'ara
e* f,:.N-i n"':'i

t.3-7. Selecta vt o fi'darauy

seri:ri
H KCiIiH

6iPnelri

MMa 6oJlca, Hefbfi npofpaMMara
iraut. Ocsl Yil

6yprrunuq ycriH,4e r+?bln rllun(a eri per 6accartrr

nornporpaMMa aLIIblnaAbI .qa ynepri eHrbyre

Myrvr KiHDtixir 6ePe.li'
Herbri flporpa,vMa'llarll fionnPorpaMMaHbll{ cblgtKbl

repHicrepig e:reprirl oHblr[ Kagrf,a[ aMarlgp

u"",x 6emineY'e 6oaaAst' MYHIaf

[oAnporpaMMaHbl Te3 apaAa aHblKrail'

na fi4alany.6l xblJl'[all aar]T a Ke$l e KreoeAl'

O,q Ytuiu nont Panel na 1 sH xaK

6yprrrma opt-u.*" (1 '38'c hrenro'ui

uil*rp"ro,=. Hronrauurq ycti epueciu

baccaust: 6omarut HKoHKaAa uerno naliAa 6olaAu'

36



Co.r uemoAeH Editlcon alarFls 4p. Tbrulqpulnrq.eol rrcpreciu
6ip per 6accarprs reveugeri cyperrj (1, 39+yper ) xepecb.

rrbri
refiiu
nelri
Mara

Ylx
AIFB
isyre

Prxu
,II{bIH

6y-r
repAe

l.39.cyperreri repe:egeri .. rmormaAaru cype-rri esiuis,qiq

xepre Ty?bln, rbru&aHulu{ oq rrcpeuin 6acsrn, MeHrcAeH htbrm
aJIEIItbr3 Aa Tb[r(atrHbr4 reprrecin 6.or+s (l.40.cyper] _

(Xl ueh
c)rperTe

X2 cargapor) raeu 6ip gnrry
xepcerinimeH KoHr{eKrop$r

nporpaMMa,Aa erci ripy
reriri 6orrarraulnan 1.4O.

37



TalrAail\4bl3 Aa (KaryulKaHblrD) ypcopAbt xLEaprLr ropr

6yprrurxa euri:in, TbllIIKaHHblH n rSacstn' onst Gocaruafi

Xi ca,rstrrrrH FFont Panel n'raninirt 
:ilifrt TJr;
nePueciH 6iP

ninin Ycriuae
rr P 6iP Pet unPreci:' HnounrtH

ycri' ffi"::ffT:$ffi"il6yprt _... ..^*:;- -. ^.,; nenHe
oHbr Mact'It{bIH ycriuge rYpLIn nepHeHl

rarbr .ua 6ip lrePrirrb.

Ocsnren 6i: KoHHelffopnap'[bl 5ip6ipir*aeu xaJracrblpAblK'

I,{xourcala )+(aHa a'I Oepy repex' I\4""tottu' <Ilpuuep 1'18 'vi'>" * ;;n;;ep L18'iL> t'oanpotpatYlcbl-tr ;eri:ri "p.,"piYllf
KonAalry y*it .on nporpa*nta*lrr Block Diagram rep$eclHAe

;#;;;"J*"naeri a-rroprnuAi op;runar+n: Flrnctiots > Selecl a

Vl....), Ilpuuep t.7T''i ') OR' ilolnporpavMaHbln rYpi

i .4 i .c1'Perre xoPceriliureH'

1. 6. Ilnr.nqu +fibrMAacrbrpy

LabVIEW 4e 6acr<a flporpaMMaJlly ri'n'qepiHaeri cltrqrtt r1tlrul

6ap" O:rap While Loop xane For 
Lrnw vTr.

While LooP xeue For Loo bIPY YiltH

Block Diagram repereciu rm Diagram

38
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t4

n
IT

p

r{

n

Hi

,tK.

Lqa

IIE
a

Ypi

xiH
am
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Epl uxr.la i- ,qiu MaHi

39

repereciule rypbrn rEru.K,aHHbrr{ or1 rrepreciu 6ip per 6acrrn, neleci
am'opmu4i(7 -42,a.eyper) opx ugarurs : f\ne tiore >> kggramming >>

Sfuctures > Whil€ L-p, xe 5onuaca, Fbr Loop, Kypcop.mru
xeuerfuren While Loop, He 6omqaca, For Loop unx;tgapbrH Btock
D ia gra m repes ec ine ubrrapbr n ( I . a2.c yper ) opnarncrbrpbl r&r3 .

l.42.cynrr

1.42,6. cyperin4e xenripimen Mucanqa frr Loop qfirorbrH
gForugacrupy KapacTbrpbrman l(ypactupEnraH Bupry:rnb.Er rqpa;r
(VI) 100 ceKyrr4rbrr{ ap6ip ceryirrrnAa Ke3 - KenFeH ea}rsr
H HAHKaT opf a rrEJf apa.&r.

Wbile Loop unx"run yfttne.{acntpy yuin reneci arnopnrr'lgi
opbrHAa[ ernu Fhnetiorilr > hogramming > Sfrucfures > While
Loo p uux.rnr n B loc k Dia gr a m reperec ire rrrbrrapHr6r3.

i.43.cyper

50 6omau xarlafila qux;r roKrafiIsr.

d



1,43.cyperte K o6temeri reMlleparyParb^It{l:"il-

Aiq rnauacutn ont Panel repe:ecin'ue KopcErurHrn

orrbrp.

1.7. LabVIEW ocryuorPaQraP

flporparuua;rayAuH Herisri MaKcarrapblHbtH 6ipi on

"r"r*"*poi 
unrraprtn Kspcery' kbvlEw ocbl MaceJrenep sre Te3

r.*i"*pi" ta6alpr' TextronorruJlbl( rpouecrepAi 6acxapy M€H

fuxrr.nay.uarbl IxarIDKeJIepAl KepryTl erln Kopcery yruirr Conbob

obru pn I ndic a tsrs fl or-l urpacrl ( i' 44' c yper ) KoJI'qaHEIJIaAbI'

f .++.cffii. Controb octaph I ndhatorc norlelrpacbl

40



xanaprbrl orblpa,si. qg ryFr,&l{ xq},rhrcrl inne$ri

il
m

rK

la
)JI

in
Vt
glr

AH

rft:
tin
M,
brH

. l.45.cyper

fiuarpMi,ra4a ocbr yaKhrr(a cafi ue.nir'rer-rep aFbrHblg Kepyne
6ona.6l.

Graph noAnarrTpacbrr{Aa (l.45.cyper) opHa.TracKaH

4l40



3neM€HrTep Typanbl:
, Wwdorm Graphs and Clurt- 6ipaefi KailIbIKrbIKna

opHiIJIac(aH 
-nanirrrerrep.qiH 

HYKrerepiHe apHaJIFaH rpaQrucrepat

cbBy;
. Xf Groph- Ke3 KeJIreH rryrcrelepaiu rlaManapblH Kepcere'qu

. Intenstty Grryls and Citt - rycri nonlrrpaHbllt xeuerives

3D ueg 
,*lap 106rr**I' ruzrManapbllL He

foineac isge rioPcere,ui;

.3DGraph.s-3DueliuerrepirrYuoJl[IeMreqicririrue

,nep rypin,ae rcernipimeu rrleniuer,epAi rna$m ryp^iuae

H Kon raparnu a4ic. Eg yruin Wavefum Chort

I .46.cyper. lltaveform Cftarl sneuetrrrept



l .47.cyper. Wat'eform C hart ro:mlrK, I -Y Scale ; 2- Scale,
L,egend; 3; Plot L,egend; 4.{ Sc4le ; 5- Graph Pah$e

Wavefem
eneuenri einiq
rpoQmcriq rypir,
6ap.

1.48.cyperte
uyr"rrcinurinirrepi

Chot rowrq, typiH,qeri Plot kgend 6acKaPY

aJraFr. OnsrH xeueriuen
cirr erePryre rrlYtlxinurinix

PIot kgend : @crrpy slenaenrrepixitl
rcernipiirre* OCx ... 6asrcpy eleuerniriH

M\4dKlHrrruilKrepE alsrKTay ysIH TsruqaHHhrrr KypcopEIH oHbIH

ycrine ereilirl or1 nepr€cin 6ip per fingrceui: l.48.cyperreri
repixicri 6aiqaficrn.

l.,lE.cyprr. P lot Legend fusKapy exeu€Hriniu nr yru ninruia ii i

Wavefo m C ltq t romK rypiHAeri:
' Grqph Palet& * rp<[ncri uacunafrayra )Ka]€ 0opt'ta-r.rayra

KepeK; :: ., , --.: 
-:. Scalelzgend - ocreri 6emilep MeH oHbrr{ -rtrac$$a6ntt

43



aHblKrayTa (epeK;
. -X 

Scale xorre f Scale - aBTolvtarrbl

v ac unafraPstH aHHKratrAbI

ipuO"'"rp^nocrcpiuaeriuacunl$311t:.y:i::":"t1il:'wefa'm Cho't Ycrrtveyruiu xereci arnopmllar nal'tlaxayty-:-::-1^ 
-q*nq 6nrFsHffiil'';;il""#il i'"' s n;; 

" 1'* llly, ^ t ^ :1H: .11f 1:ilffi rtrmili s."rco hbperties "'"ri'u; ; pl.fi::, $lY:i#?,'ffiffi ;;'i":''i" TIT*.1^: "lfIT: "iffl;J#'; oi^' *J;;' ; *;d"q ix 5e per i u 
'.:::"- -T.:"f '.," 33,::

reueriues ffKanaHbIH Macrrra6uH, r\piu ryciu aaAttH ana YcblHyra

XnesY

6ora.st.

il+!.".np.t. * Sc al e eciu t$ opr'ra'rray



4
*+it1>j8?

.a
rp

)rr

)H

ili

I .5 0. c;.per. B bc k D ia gra m repee ec irue IV u,^ efor m C har t 6ip
cayneni ocuruuror @ psrinAe rraiualay

l.5l.cyper.. Frout hnelrcpeeciHAe lYave/orn Chart 6ip cayaeai
ocrguuru@ pvrinae nafinalay

Eacra e rell .Ffl r@pacrbrpbrnaAbr.
Bipaa Wav MenrrepdeH 4e lgluc icrer-r
:rna.rbr. M ep6ip nymeci (1.50, 1.51.
cyFemep) y MaccHBiHiq x ap{-WeHTi ues oHb{H Ax ec'inuleci
apK[,rnbr Hr{TepnpeTar{rurnaHa.&r.

ep

AH

HE

'aH
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MeniuemepAi ocunruorpa$rtg xerxby YIxiH onapAbl an'&IH

caHbrrr zuiainun, orarr (oinlarblH TepMl{Ha-ruapAblH caHAapHH

xelr{hegi. Meniveme,qi rpe0lm reH -Al4qpaMr''ra rYpinle ulbrapy

rceisre K.rracr€pJlep xlli uafiaamln-.+l. -

Erci ceyleni rpai[urrin ocIIl4IInorpaIvIMacbIH ulbrfapy YUIIH

uanilrerrepAir{ eri oluruAi uaccmis K}?acrhlpy KepeK'

L52.cyper. B loc k Dhgrtm Waveform Charl eri caYleli
ocwnmrl@ per in ue nalinamY

& qruuorpaQ periHae uafuanaY



1.8. (arapaur yftrnrgacrxpy

tabVIEW npcrpaMManay opracurrra ra '&crca xorapFbr
leqre[qeri EpoprpaMMarxay rin4epi c]rrKrrr KarapnaryeH )rg,rbrc
icreyre uyr"rrcinurini* ftp"li. I(arap;rap Aa varilrerrepaiu 6ip rypi
SonrarlFrKraa onapAllq la enepiniq Qynxurmnanpr
vprxinuri-rrirrepi 6ap. flrwu HHAKarop.EaDLr ueH 6acxapy
aneMernrepi rriq romapu 6ap.

Eaqtapy 3JreMerrrrepi ueu uH.qnxaropnap 6ac(apy repcec iHAe
opHiuracKan. Ouu - aHLrKray' puin .reuen4eri amoprrruAi
nafigalarurr&rs: Contob > String& Path" A.n,'QyrmqxoHan{br
snevenrrepi 6oaca" Fbnctior > String amoprn*li an(brJrbr

Karap (string) - rplsusrrix xorp 6eftreaeraeriH ,LSCII
6eminepil Karap rvraai4rerrepai QaLra;i caKra)' yulix xore Afiirrorrbr
repceJrep uen rexerix xa6aplapalr r+?acrbrplra DalrAanarafir.
I(arap reperenep4rt berrepirqe xecre(tables) rercdr xon;pp (/exr
e nt y b rx e s J ri{ en 6e m Lqe p 1l ab e ls 1 rypinge xern ip he gi .

tr(arapnrr4 perreriurrep MeH HqlgKaropJrap Controb >iText
Controb rreH ConEob >>Text Indicators ronr{rpaJrapbrHAa
opH:Inacr(aH.

Te rcr ir r,r aniverre p.ui reu e srer i rem ipimex rogr aaicrepai u
6ipeyir,r e u 6e fine neyre 6onaArr. Onap toue.pr hep :

' NormalDbplay -
6efi+*eneueai;

(araplrap4t xa3buran 6emi'rep rarm

' Codes Display- {arapnapAa xa:}6rJrMaFaH 6eminepairt
(cirg rx-xo4rapur> 6e fi Hele HeAi ;. Password Dilpilay- (arap,rr3 6ap rX 6emi;lep 'rxlqulbnura
(* *'F'r'* ) 6efine.rrc rcai;

r Hex Dbplay- Karap4z1 6effirepaiq opHHHa onaprptH ASCII
KoArapbr 6e flHele ue,qi.
Emi rqarap4u KocarlrH Kapanai{rn'r MhrcrrJr xernipefrir. O;r yuriu
Fkont Prnel repeseciuge rytr)brtr xeleci amopu'ruai repevir:
Contob > Sfing & hth >,Sbing Confol (l.54.cyper) rep$e
6eriue rbruqaHubrH reueriladn ubrrapsrrDl3. Ocu amoprru.4i
naiiralarun rarbr Aa ocErH.Eafi r(arap.[br reps3e 6erine InrrraprrHbr3.
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l.54.cYper

agglj1tsE3



_ EKi Karap.6r (ocarbrr{ rlrucroprpaMua.ripynxrgucuu
ConcabnaE Strings (l.56.cyper) Block:Diagram-repeeeciue
urbrfapbrn, oJrap.Fr 6ip6ipiHe 1.57. cyperre xepcerinirnerqef, erin
Kocbrrsn. Ol yqdn rerdeHAeri amopmMAi nafiAalaffiusrs:
Functions > Shing >> Csncabnab Strings.

<Epinui tgamary crn <<Azat*t, <<Ft<iutui ttomqpar> <Sultan>
.{en ttleniverri ernbiu, rporpafiMarm icre 4occa4 l-5g.cype-rreri
<<I( opmu x dwxar >> Fhont h ne l re pes6ci pe n 6a ftiafrcrrg.

l 58.cyper

EHAi xaue rqapanafunr 6ip nporpauMaHEr xa3afisl4. Octr
nporpaMMaHbrq reueriMe n <flaporn4i> nafiganafiy4u uergepefiir.
<Ilaponr4br Ayphrc ernirren4e ilcqcbL.t uiau, <<flapo.lrli> tqare
enrigreg Ke3Ae 4br3br"r inaill xaHaTblH 6olcun. ocu nporpaMMarGr
xaeafuiK.

Conbots > Sting & Feth >> Sting Controt alroprruiH
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uaFr,uanaHbln, String Control flont Panel repelecixe ulblFapalltbr

ga 
-ootu 

arblH ,iK,-upnupn Aen arafrv s' <I(arapmp'Ftu>

cnrirrtaMilIttpblu €Erepry KepeK' On YIniH TsIIITKaHHIIII oH

nepeuecin 6ip per u-eprin, MeHIoAeH Pqsswud Display oIIuHf,chIH

raH.uaPmrn.

l.59.cYPer

Conntob >> Boolean >> Round Led anropmuin
9.cYPer) rePe3efe

ueprin, ueraoAi
Label-.uen 6emiui

i carnttsrs.

Hn4r,rxaropAbrr{ oaueuiH eregrin, osa-ru repirai uaMra

aEr,a4prpurFtr' n41p"t", xayan 6orralua rmMHbIH ryci xoxtuitt

Oo*tn xanarblH 6ona,+r' On yruix dlaponr4i> <<194'l> A9n

orreprin" nponpaMMaHbl xSr{slcKa. Kochltr, qurMHbIrI TYctH KoKIlIlJl

;r'"["' ;*i;"e . 
**t norurir tycrce srrepry ynriH Tooh

nanlrrpacblHa Klplq rYc eoregreriu 6oliris' rbIutr(aHHbII{ oH

neprccin IIIeFy apKblJlbl xplslcxa Kocy KepeK' EHa'ri xepAe

Kypcop.$l rIIzlMtbII{ ycrine axelceHb, reperri rYcrep nafim

;;;d;. orn,q iuinin <<xexwin>> rymi rarlla.aHHaH xefiiH'

rsru.EaHHLIH col n"prnecin 6ip meprcerri: 6omaHbl' uIaMHbIH rYci

x exutln 6olrt n e rePe,ui.

Ilporpauuaru x14,thlcl(a KocbiHbl3 ' l '59'a'cyperre

*up".tini*.ueil ((Aypuc) napoJlb enrisreHnen reftiu uraurrtH

ryci rexruil 6orrutnxaHaAbI. \ ___-:__ ..rnr.. ^,*i^i,..<Iapo;rrAiq> ueHin Kare enrbefiix' On yruin <194> effisil{i3'

lUar*,rl+rH xoxruh ryciH <Krnrun rYcKe egregiy t(€rlrer' Orr yuix

)KoFapbIA4 (apacrblpbllnaH eAicri nafiAanansl rpn Aa nporpaMM aHbI
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{

'I

xi6epceqi: uErM Kbr3brn rycKe e3repeai (1.59.6.cyper).

l.60.cyper

Block Diagram repe:ecia4eri nporpaMMa l.60.cypere
xernipimen.

1.9. Macc rmre p4i yitbnvrAacrbrpy

Melivelrepai ol{,Aey re:is,Ae MaccHBTepMeH )Kxi x}a.rblc
icreyre rypa xenegi

Macclo (Army) 4ereniui: 6ip rrmi uravafiap.srr{ xr{brnrbrrbr.
Omp.mlH enu-reu4epi ap r1p,ri 6o.rryrr ruytrxin. Muca:nra, 6ip
enueuAi MaccHETep rer( caluap,qbtH xHErlJTbrFbrHaH Typca, ar, eKi

arKrzrJraAbr. Maccrmriq dipiurui eneueminirr lruAerci 0 Ae, exiuuri
ueuerriHiH rarAexci I reHr.6..

MaccrarepAi numerb, &tolean. path, string. vt,cweform tcate
ctwier rlpnepireu Ae KypacrBlpyra 6ona.pr. Macumriu ap6ip
srelaelruixiH nor,ripnepi 6ona,si. On noruiplep 6o;rca, Ha[AeH
6acram,6l.

LabView opracrruAa Maccr.rBnen xll\rLrc icrey eri Ke3er{HeH
rypaAbr. Bipiurui xereq 6oaca, r<eneci a:toprruiHen 6acrainrr4
Contob >> Modern >> Array, Maric & Ctus&r (l.6l.cyper) Fhont
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Panel tepeecirue MaccI{B Aaiotn'uanaAsr' E}n K€34€:

a:reve urrepi MeH onueM Aepi aurr nra"ru g6aras'
lracctnriE

En,ubi x€pae uaccmriq :leuernrepis Numeric tYpTlll"
py Maccl{BrrH

He ' IIIbI|aTLIH

P€l
Ftont Panel repe3eclHA Macclurll

sneueurrePiniu YcriH*Ie TYPbln'

xe:reci amoPmr'l4i rePinir: 9
Numeric Control (1.62'cYPr}

aafigtuAanuuran MaccI{B 6acqaPY

rariH greMeurrePiH rqPafi,&t'

L6l.cYPet

a€m
: :l ? t I
,. -:l-Fd: *sffi€



Maccr,rgtin eleuenrrepiH I'fi{Aur€rop
rceneci amoplnrvrgi oPhIIuaIFB: Conbob >>

Nuirpric I ndicator (i.63-cYPet)

peringe
Modern

Kopcery YrulH
>> Nurneric >>

te

irr

IH

lrl
iil,

)>

riq
\i^,
nin
rpy

TLrrm(asurtt{ KypcopslH Numeric Indhator (1.63'cyper)

sreveuriHiH lttrI3 Aa rblllqaHHblrl col nepueciH

6acurL osu rrlacctmtiq gneMelrrrepiniH YcriHe
arcelin oprmnacrblpblttbts. Ocrt.4AH 6acran AaiiuuAalsllf, aH MaccHB

,"gra*atop per i nge, sF HE, Itrblr.aTLr U u acc mriH 3XeM errrTepi per irue

CaH/:(bIK )I(eHe

6olatuu,&rrst

yftanuAacrttPy

KapacTblpbHa,uFl.
I(opura KeJtreH.r(e, MaccI'{B petiuae Kara pnbl4

Boolean alerrlerrrrepiu exrisyre, epi'rn-Ilapyra
aftr,usnal.&t.

Array Confob xaue Indicabrs uaccua'repix

ytrri x riereci arnoptrru4i nafi.uasatu tFn :

Confob >> Modern >> Array, Matrix & Chs&r r> Array -
an opm;uin nailaalamrrl Maccrfini Kypcopgbllt xeueriues Fhont

Panel repe:ecine noruipiui: (1'64'cyper).
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rorir{ sleuenrrePi

riernipimen.

I .65.cyper



rt

It
)i

),ib2 .uurcutttr,; Fxi enureuai X rrcs Y rraaccrmrepin 6ip 6ipiueH
Kocy.rIbIH LabVIEW opracHr{raru Block Diagram (l.66.cyper,a)
xa He Fhont h nel ( l.66.cyper.6) reperercpiq4eni nporpaurrlarrapbr
xernipimeu.

l.66.cyper

L9.1. Maceuiilep4iq rngexc're1*n arrouarra rqBrpy

'IYparqru ureFIII{tJIbIK caHbr 6ap qmngiH x€Fre Baprrrbr
mepal$flJrbrr( qnsaepdq xeMerilres maccrcrepAiH
ruexapaJnphrrflg 6ip xana eleuenmepAi ap q.rKrrAa Kocyturl
rnrnreciH4e aBf, or\{arrbr uugexcrefrriu M:lccuBTeplr rqpacrsrprr n,
onapAbr caKrayra 6om4u. My4aaft egicri amonHAeKsrey (auto-
indexing)Aen arafi.rr.

l.67.cypar

ff



Ke3iH.Ile Ae (ox'qaHblJrybl M\arKlH'

Erep nnaexcrey x+It4bIcI@ KocbIJFaH

ap6ip meparylx KesiHAe MaccnBrlH xeJl€ct

6onca (1.68'cYPer) ouga

nHAeKciHe xoureAi.

a) u/
1'68.cYPer

Hnuerccrey- )I$vrbtcr(a KocbIrIMaraH @babte Indexing)

raruarar[BH rceilig ram ug,{ercre

Fxi enuer',rai Macc'lBTi KYP

uralolpy KepeK' Mnsa arlroprrlt+ n1il1a11nurun:
. -Controb 

>> Mo&rn > Lbt & Table'

Kecresi Fhont Fanel rcpereciue rrblrapblHbl3 Aa cuvycmbttt'

cocuultsn1611jxatre urydw ilIblraparHH enliley Iqpan'qapblH 'ua 
Fhont

Pa nel rePeecine tmlraPutPtr'
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o

. Flrnctiom > Sgnal
Uniform WhiC Nobe. vL

hocessing > Signel C,enerato-n >

'-: '

l;70.cyprr

Yn cn'naaAappr Lraccr{B perirus
yruiu releci aJropilrMAi nafiaaraHar|rtn.

FUnctiors

or{Aen, Kecrere urrrdpy

Array )> Build Array
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arnopllrMiH (1.7l.cyper) nafiAalarsr4
MaccHBKe rYpileuAipy yruiu Build Array
repeseoiue (1 .72'cypet) Illbrapal{bl3'

aHIJIOTTbI cllflliulAbl
OK Btock Diagram

LabVIEV/ MaccIrBreWeH xprblc ic'rere n'{e onap'ublH Her isri

QymcuunlaPuna reEll 6o Hert3rl

.lereH MaccHBrePAlt( ol
uaccuerepAi relec i noJlrlrpaJlap

E 'q'l@rq
sq'1 'Hlr:i w:
rg th

I .71 'cYPer



l.73.cyper

Functiom > hogra4qilg > Array:

Arrav size - l@S MaccHBnr ArraJ
4ainapa.4rr.

Maccnereri 3reMenmep caHbIH

elenrent TepMHr{ulbr}ILrH

. Erep M:rccHB Ken e.;rurelr4i 6onca, onaa QymrurHLrH
uerlilceci, 

'FHH, 
ruaccr.rBreri sneraerrr.rep4iq cauu otuH oluerrine

req 6ona4sr. Jvtrtcct'rwaa.6ip anueugi uacclr U.6,5,3,4] ytuiu, oclr
Symcwnnu (onAalry,srH canAapbrHan, rerrcxeniq ueHi b caHbrFtrr
TEH:

InitializeAr*rE@

uaccloriq 6eniriH Safrrapa.5r. .\,fricanwea, erep oc6r $yrrqr.nrul
apryMeHrrepi index:l uen length=? req II,6,5,3,41 llaccnsilie
KOJrAalrarLrH 60lcarq, oHbrr{ Herh)Keci [6,5] uaccrnixe req 60nap egi;o Build Array - IE;;EL ocbr QyrrquxnrrU neueriuen
MaccHBKe 3reMeHTTepAi Kocvra 6olarpr. BipHerue MaccmtepAeH
erureui ynKeH rrlaccr{B Kypacrbtpy},a 6olarr. Erci uacclsri rocun
xoHe coJr oluren,qeri uaccnari ariy yuriH, TblugaHr{brH oq nepuecin
meprin, xorrercreri MeHroIeH ',Corrcatenate Input', ra4qay r"p"*:
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lB-ll..r o L repceti,-riru-euo Index Array :
uaccloriH grIeMeHTTePrH

IracotsiHeH QYuourruu

Henaipre calt

17,6,5,3,4f
5 carntu

x,afrraPa.Fr. Mslcat-nurla,

apryr'rerni 2 reru 6o;nasAa'

Kafrapa.Ft.'-- 
iinctiom >r Express > Arithmetic & Comparbon > Express

Nunrcric nonlrpacEl H tbyuKluurtap

Ol a..ti*i: ott QV iPY nYrreciue
\-/Jl Alr lDxlrrJ

.p 
"ip"i 

ruenrepin .*"tryt 6ona'st 
^*:l-t-T it::i::T"*:iill;Iu,#il; ilIo"p-i'*' o"cKa NraccllB*pll * :.T:n"^.,Ti*1

#;;;;;';, 
^oa?'Ey""unnc'btl{Lu{ 

reveriueu eni Maccurti' }€

6oJuaca, MaccHB neH cKaJHpJrbI IrulluaJlap/lbl KocyFa 6onalBl'

il,i;i"#;i-;;; 2- .-uT'" riocarrlf .ury:: ^F:l#*ru..#i* #*""' iil,zl neH [3,5'4] naccunrepiu Kocarrtu 6onca('

[4,8,6] Maccllsin anaMbl:l.

il;-;;;;;;epaiu gr-urgyreri u'!,- 
91!lT, :'l ::*:1:ulv rY'erv'."rYr/ 
"J* tt'2'll rtaaccruiHy41.nnfina Mr,IcaJIbIra 13,7,2,3f "o""T1. ^ ^- ___: ^-^.,rr^

Koc "n*"i* 
MaccI4BKe cair [4'3'3] Maccnsri a[aMbl3'

MeH x$ublc icrey yuriH 6ipueure MblcanAap'&l

ne.rripefiix.
' 
Eip i xtui'tt wc tn . M acc asr iFl ernrcM iH aI{bI Kr a}tFl3'

A -r'aaccilsiuiq snen'lerrrcp (l '74'cper) carut 6+a teH'

Bciuuti varcanbl' n - o:rrueltAi MaccHB KYpacrblpblHbl3'



" l:75.cyper

l.75.cyperre repcerinirne44eft A nraccminiu
SneMeHrreplHlq caHbrH an6IH ana alclKran aJr6ln, Mblc.aJrbFa
3r'reMeHrTepifiq carsr 2 req reItg$carq (1 "7$cyperr:*:) upcmrirl exi
3neMeilrrepiniq rana uraMa[apH xopceriaine4i.

Yutixuti rtbtcetbr. Arrarnxu A uaccrciuin I,IHAEKCTE

Mblc{Ulbrfa,

l.76.cyper

1.76.cyperre xe,rripimeugefi A MaccuBiniq ,reprixuri
:leuerriuir.l ueHiu -5 emiryai MbrcaJI perinle xepceririrneu. A -
trlaccmi arrailq,brla ym gJreMeFrreH F,l;21 TyparbrH
6onraulnr<raH urapr 6oFnrxnm rarHAa 6ip eneuem errby xeper
6onArr. O-'r repriuuri erenaelrrriq (l.75.cyper) uu4ercci 3 req Ae

eH xepiueH Gacran srrcuerrrrep4i,
embinie.

6l



[aMacEr -5 req.
Topm iuuti :'tt urc ottw. A -'u acctminit MaKc le'rw lle H M l{I{I'lM}M

vangepiH arurKrar+n.
1 . TT.cyperre rerniplu'e r MBIcaJIra A+racctoiniq MaKcIlMyIvt

MeH MhulrMW uarqepin'aHblKrayrt( Ihont Pancl ves Block
Diagrem reperenepin ueri npupal\.IMaraptl xepcerilimeu.

A- uaccmi 6ip olner'r.qi irarc KeIr oJIIIEM4i 6olun xenyi
rrlltrrxiH. Maccrutir( MaKcBMW (nnx valrc) MeH MHHI'IM)aI (mm

value) rrraH4iniq rypnepi MeH (YpaMAapH aJFaIUIGI MaccHBKe ll(cac
xeleAi. CorrtveH xarap MaccuBriq vaxcwyu vaninin usAercci cor
r'aaccruri4 6ipiriuri MaKctrMlat tuaniue celtxec re.neAi' hep uacctm

Kon on[IeMAi 6onca, oI{Aa Maxcls{yru rvraHlriq ns;lercci (max index)

MaccnB 6oraAn 4a 6ipinui MaKcltMW uaHniu unrgxcine cefirec

6omrr.

l.77.cypt

Maccmtiq MHHlrMlu uani Ae (rcEI MaKcuMW uanAi

aHbrKraraH,uafi aAicneu aHuKraJlblrruFt. :

1.10. JIorurca.nsrq Qyrucrprxlap

Jlorma,ru4 Qynrunxnap 6aparaffuu noruralrbtK lllirlrt&'tap N{eH

onap.6rq uaccunrepiveu norIrKzuIbI( onepalpsnap xypriryne
KOJr,qaHbIIa.&L

Jlorn€,mrK Qyrmqnrnap I{ (And} IIJIII (Or), lllurapyuu
I{.lIlI (Exclwive Or) IIE $rot), I{-Im (Not And} IIJII{-IIE (Not

Or). Illurapyunr ILIII-HE (Not Exclwive Or), Illxrapy (lmplies)
nontnaopQru.

Eb tn ldi Fold qrye ledr l&|dow

fnlf@lGlffi"'l
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[€6 e

III€IM C

t.78.cYPer

Boolean noJIKrpacbIH alsll<ia,v yruin Block Diagram repeaeciH

aurlrl6l3 Aa rceleci aJlroplrrMMeu seperri uep JIepAi ureprird3:
. Functions >> hogramming >> Boolean
JlornalstK onepaqxl.mp x(YpiBeru rrpa Block Diagram

repesecite (l.78.cyper) uJbIra.FI'

V (And) norlIKzuIbIK Symuurcuu Kocy BaplarrrapblHa

MbrcaJllap rerniPe ft ix :

Eipiuuti t tbtccab.: H (And) Qyncqurcurnrrl exi 6ipaefi nipy

"y*t""i"" 
nor HI€JIbt K tlIbIH u e niu e nr is irris'

g, Ea f.* gold qFd- lEi-d*i,IfEll
?El-,

El -r

ri-t i,,. +., -:i'..ree,ii'

a) 
l.79.cyper 

o)

II (And) noruKanbt\ $yr+ruiircurntr{exi 6ipaefi ripy nyr'neeine

norrIK.urEIK.lUblH t"tu.i 6.p"rin (1 '79'cyp€r' a) 6olcaK' os'ua

tlJ



llIbFI Mer{ Katrtapb,InaruL tllbFl MeuiHilt KafttapriiraHHH Fbont
IIIrArKarop/Fr4 (l .79.cyper, 6) xarralBlHaH
p lI (And) rrornrarlbrK Qymrwecuruq Kipy

nyrcrenepine AJIIAH r'aanaepli 6eperin
6orca& osAa uqAl{r€rop xas6afipl.

Exixtui 
^rbtcaibt: 

II (And) Symrgr4curuu exi 6ipaefl xipy
rryrrecine cansr( cxafltpJlbt.MeHAepAi etnbiqi3,

II (And) JIorHKaJrbrK Qyrrcuxrcurolu eri 6ipaefi xipy rryrrecire
calrlgK crirnpmr uen4gpfli (l.80.cyper,a,6) eririreris 6olcar;
oH.qa oHbrH rrbrry HylcreciuAe-Hslmaeopra IIIbk{ rrotti ururq.Fl

Iluitmui nacarci: I{ (And) Qyrmqmcurmul erci 6ipaefi ripy
npcrecine caH.Fl(MitcctdrrinueuAepiH embiuir. .;

l.8l.cyper
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II (And) JrorHKaJIbrK ipyurquxcnuuq eri 6ip.qefi ripy nlxrecine
caH&lK Macc lrBrepAiq maq4epin (1 . 8 1 .cyper,a,6) ernisetiH 6oncaq
onla oHb{rl rrnlfy FryrcrecisAe uaccuB-HgAmcaropra IIIbFI r'reHi

rrlblfalbt.
Tepmiuwi l'rbrccaa : IIJII{ (Or-tierraece) Qy}tr(qurcrrrmq exi

6ippfi xipy nyrcrecine XAJIFAH r*ren4epin ennisiuir.

l.82.cyper

1.83.cyper

ilJIII (Or-ueruece) QyHrryncrrruH exi 6ipaeil xipy rryrcreciHe
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XAJI FA H M a HIepiH e m i3 ce Hi3 (l .82.c yper ) Hngrrar op )KAII FA H
Me Hli xopcered. Hngrqarop xan6aEpr.

hep fl.IIE (Or-uerr,rece) Oyffiuuscurrrq reK 6ip xipy nymecine
raltla XAJIFAH I'rsHiH emberin (l.83.cyper) 6olcaq olrAa
Hnamarop xaHuu, lUblH uran4i xopcere.qi.

fucinwi ,tucarbt: Illrrrapyum I/JIltr (Fxclwive Or-
lllrrapyu-ut-uenrece) Qym<qrucsrrulu exi 6ipaeff ripy ryrrecine
lIIblH ruarqepix e m is ir{i3 .

a) 0)
l.84,cyper

luurepyuu \Dln (Etcluive Or - c€)
Qyr*qrucunut exi 6ipaefi ripy rryrreciee (t.8 He

6ornraca XAJIFAH rvreugepiu eru'bcerlb, Hngr.rrarop xax6aiirrr.
XAJIFAH exeruir iH 6braipeai.

Armwuu.nt ,+tbtcdtr'tbt: IlL.Fgpynnr F.JIId (Rclusive Or
Lllmapyunr-neuece) Qyxqurcnrurq 6ip xipy rrymecine lUblH,
enirrui xipy nyrcrecirrc XAJIFAH embirrig.

I-,Ixlnxarop xauy yruiu, rnrr IIIbtrH 5orya yurin llllpspytubp
HJIII (kclus ive Or - ITh.rr4pytt$,t.ner*ece) <[yHKl[.flcbtHbl4 6ip xipy
rryrrecine IUblH, exinrui xipy rryrcrecine )KAJIFAH (l.85.cyper)
errigce 6ornaru. :
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1 .85.cyper

)Iieniuuti jiblccl,tbt; IIE (Not) norllKalrblK QyHxqxrmlH rcipy

xyrreciue LUbIH uaniu enririlrh.

IIE (Not),rorltrzulbtK Qyxxurnurtq xipy nyrcecine LlIblH uasAi
errberiH (l.86.cypet) 6o-lca6, l4Hgurarop xadafirFt, ){{AJIFAH
ereiqiris 6iraipeai.

Eila Edft Vlew froject

l.86.cype,r
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l.87.cyper

F-r.ep Im (Not) rroruxanliK $ywxqurnuu Kipy nyrreciHe
)KdIIFAH uerui esrberix (1.87.cy-ner) 6oncarq, llngrrarop xaHbrlr.
lIIblH exer{4iniu 6inAtpeAi.

Cezit iniii t+r\tiatu : n{lE (Not And) IorIIItaJILIrq QylrKltr.nrrrr I{
EKI K irc re IIIbtrI

hep H-IIE (Not And) noruKarrbrK SyHxqarnuq eri Kipy
nyrreciue ,qe IIlblH r'renAi em-irceEis raHa lubtry HyI$eciHAe KrBsIr
(l.88.cyper) xaHbrr! XAJIFAH raargi repceregi. Eacra
xar-xafuiapaa lllblH AereH Melui xepcere4i.



Toeasuuuan .vbtcanbt: I4IIII-IIE (Not Or) JrorItKalIbIK

$ytrKtu.r.flrurr{ exi xipy xyrrecine XAIIFAH t',rssai enririrtir.

l.89.cyper

Frep [f,IIfl-HE (Not Or) rorma:nrx rbyrxqunsun exi ripy
uyrreciue ae XAJIFAH uenAi esFircel{i3 raHa ulblFy nyi-reciHge
lllblH rr,renli xepcete4i Ae KtuFaH xaraafuapaa (l.89.cyper)
XAIIFAH ueHise ue 6ora.6r.

' 1.11. Ca;rrrcTbrpy tlynrrinnlapst

TexHonorlunbtl( npoqecteai 6ac4apyaa caJlhlcrblpy

Q yrmunn napr epexule opbt H ana.&I. OGre rcrepaere rexHo-q or wi nu(
npouecrepAin xypyi xeaisre eruipi;rerin eHiruraepaiq canacslu
aprrlrpy yuriH, rexnoJrorLItJIbIK rnpanavipnep4i reperri lertrefiae
Hefbri HapzMerpnepMeH caJlblcrbtPa o-rblprtn, perrey meu 6a4ulay
r<aripri Ke3eH,qg rrerisri uecelelepAi{ 6ipi 6orun ecemeline4!,

Carrtcrupy Qyrxuruapu 6olca, eprypli grcutpnbt, Bef,'Topilbl

aftruuarm [raManap MeH rYpaKrbmaplFlq apacblnAarbl

I(arblmcrapiFr reKcep)'fe r"ryrrlrinurhfo 6"p.^. Texcepy xesiHAe

ailuruuaru [tsManapgbtE" rypaKrbrflapmrq 6ip 6ipine reIL req eMec.

agrbrl$ KeM, rre Gorn,taca, HoJIAeH KoII, HoJrAeH a3 eKeH.qirrepiu

TeKCePe arallbr.
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l 90.cyper

Carucrsrpy $yru<qnrcunbr r{ nonrrpacsr na (l .90.cyper) unlry
yuriH xeneci amopnrr"r4i +cbllrtMbB :

Comparbon-
Carnrcrsrpy SymiqxrnaphrHblH

rernipeilir:
b>t 17 - ocbr Qyffqusmtq KeMeriMeH cKtuulpJlbt,

MaccuBrepAi, rrlacrepni rypa.qrurnt, rorHXEUIbIK, caHsIK
afrruuanruap.Fl cailblcrblpyra 6ola.sr. $rmulxrurq exi ripy
nymegin.qeri X neH. Y r'lexaep! 9:p__6tffug 

rex 6olran xargafi4a
orclq urblry HlKrec$r4eri rr,ren lUblH.6ona,&t. EacKa xarAalurapaa
rr6r{y HyKrec ingeri uan XAJIFAH.

bt.
19< - tlyrxuusHbrH erci xip1.' nynrecingeri X rpH Y vangepi

6ip 6ipira reH 6orntaran xar:BfiAa raHa oHbIH IrIbIry HyKreciuAeri
uan IUbIH 6ora,st. Eacrca xcarlaiul. ;pra umry nyrirecinieri *ren
XAJIFAH.

F - 6r".uarubrq ubrry Hyrcrecir.geri r"ran lUblH 6oraAu,
erep X r.rani V 'ruasinen agrrl( 6onca. Eacr<a xarq4.FuapAa
XAJIFAH.

Fhnctiors >> kogramming >

rGrc6aua cErraTTiMzurapLrH

tr - QyHxuurnuu Irlbrry u1-rrecirqeri ues IlIblH



6ora.Fr, erep X uasi V veuines aprrbrr{, se 6o.muaca reH 6olca.
EacKa xarAafiaapaa XAJIFAH.

t\-
Ftr,- - rpyurqwHbrr{ trrbrry ryrrecingeri rrren IIIblH.6o.la4'Bt,

enep X vani 0 req 6o;rca. Eacra xarAafuuptuXAJIFAH.
b,
" - tpyxxqu.rrHbrH trrbrry HyrcrecinAeri ueH IIIbIH 6olaAsr,

erep X ueHi 0 agrh,rK 6olca. Eac(a xarAairnapla XAJIFAH.
f-r

. W - Q-vrncqurlmrH ruhrFy uyrcrecinrerinran tIIbIH 6ola4u,
erep X rraeri 0 apnbrK, He 6orwaca rerr 6o"nca. Eacr(a xarAafrrap;r-
XAJIflAH.

F- *rou*nsrq S ripy nyrrecinin rcyfiiHe 6afirraxslcrrr,
xipy nyrrecixgeri t, rre 6oilnaca, f rnraugepin 4ail.rapa.ur. Frep S
nyrcreciu4eri uau [lblH 6orca, oH.4a Qymcqnn t xipy Hyrrecingeri
rue44i 5afrrapa.ur. bep S nyrreciH4eri uan XAJIFAH 6onca, onqa
0yrxuns f xipy rryrrecirueri uerrqi qalrrapagur. @ymcqnq
nolUt',toporu.

I - Qyuxunr X nes Y canrrctupbrn, xorapFbr llbrry
uyrrecixe aprHK ueru,i, rerr uenAi rouerni lublry HyKrelepiHe
Irlbrrap4&r. Colunren 4arap 6yl r}yffiuns yargrrrlrr{ rrzwaJrapLrn
Aa clrnbrcrbrpa,6l. Xoraprbr rrbrry npcrecine Keu MarrlepAi, al
roueru'i rrrr-ry HyKTecine egre l,raruep.li rrrrrapalpt. BmrIHt
nonnuopQru.

r,rD
' lb ?l- Qyru<urn X rvraniHilt 6emini aparrbuca 6olyug

arnrqraiipr, hep X uani ripy nyrrenepini4 xoFapFbr ureri (upper
limit) ueu renlexri ncri flower limit) apanurbrrrla xararsru 6olca,
oHIa rrr-rry rrpcrecingeri ven IllbIH.

F- Qr"*uuxra ripy &mici (char) oHarrK caH 6o.nca,
nrr-rrarbrH r*les IIIblH. Eacr(a xar.uaftnapla XAnFAH.

| -enuey Kypairbt.
ueriverrep.ui 6ip dipiHe 1€H,
Kapacrbrpa.sr.

Kipy uymeciue releriH
He 6orrvraca TeH euecririn
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Msicanri. X nen Y cau4aprrn caJbrcrsrpbrr{br3.

X car6r MeH y caHbru calacrbrpyruru rrernrceciH.[e
(l.9l.cyper) X nen Y car*r 6ip 6ipine req GorauppirgraH uiiry
ryrrecirtge x(acblJr Hnqararop xaHbtrr, uesHirl IIIbIH gxeqqiriH
xepcere4i.

, i l.9?.cyper

X neu Y car+r 6ip 6ipiue reH 6orrumau (l.92.cyper) xarAafiaa,
uur! uyrrecis.qe Krnun llu,qrnarop xaHbrn, uarurir{ XAJIFAH
ereruiiitr repcerc4i,



1.12. Typrcpi epryp,ri cilrHafl,qapAbr arry

Elox lparpaMMaAarbr (Block Diagram) cfirrrarr1pr
uogenr4efrrin (l.93.cyper) Simulab Signal oKcqpecc eK
rernipimen. EacrarqEr res6 6y-ir excnpecc OI( crrrrycoHliurbtK
cnrHan6r rrrurape.6r. Eacrqa rypni cmuanqap,Fr rvrorle.rn.4ey yurin
reueq4eriAefi xlaaucrapau arr(apy Kepek.

l Trruqarnuq oq xaK rrepueciH 6acy apKbrJrbr 6lox
Ar4arpaMMqqau (l.93.cyper) ,Simulab Signal eKcrpecc eK
ra6urftr:. Enor - AuarpruMaAafbl
cTaruaprThr onurcy TarrcbrpMarnapLrH

.ua Simulab Signal excnpecc O(
c Hr Hangap,sr MoAeJrAeyre 6ola.&r.

eKcrrepecc eK neuerhres
Kl?asrbrpsr JraIFr. C o srlbr KraH
apKblJrbr rcepeni Qoprrra4aru

1.93. cyper. SimulaG Signal oxcrpecc O(

2. SimulaE Signal 3rrcnpecc OI( rrruxanruq or{ rrcpnecig
6acun, MeHloAeH hoperties (cunarrauacrr) Tar{Aarpr3 M
Configure Simula@ Signal (r"rorcaruekrin cr,r-HaJrA6r 6amay)
repesecine reruiui3. He 6o;ruaca, Configure Simulate Signal
(trrogemAekriH cll'Han&r 6amay) repeecine rouy yruiH, Simulate
Signal oKcnpecc sxruey KWaJIETHAa rbrun(aHr{blr{ oq nepueciu eri
per 6accaqrn 6orramr.

3. Signal type (cnrHaamru rlpi) uernoisen Sawtooth (apa
repbai cn'Han) rar{Aar{br. 1,94. cyperre repceri-nirneugefi,
Configure Simulate Signal (rrro4enr4ePniH curnar.6r 6amay)
Auanorrbr repeseciniq aJrJFrH aaa 6iny 6eniruirqeri cnrrru.SrH
Qopar,racu remipimeu
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1.94. cyper. Confgure Simuleb Sfunal Al{arlorrbl repeseci

4. Confgure Si'mulatc Signal Ananmrbr repeeciH.xa6y xaue
6amaysrfl r'raquepin caKray yrnirr OK nepuecin 6acu$m.

5. Simulah Signal 3Kcrrp€cc eK lr€Kapacbrm KypcopAbl

)KaKHnAarcarsn exi 6ewmmw rcepcememiu 6azatmrnay,atu nafiAa
6olalu. Eyn.cereHirrri: 9( xacsrpuu xipy MeH lltbrry rerirrepiuitl
SaprnrrurH rcopcere4i. Olu xopy yruin OI( rl€KapachlH raprbln
rerpirrce bornarnr.

6. Fxi 6arurrru ropcereriu 6arsrrrayttur flai,rga 6ora
czurbrcbrMeH OI( re*aerni meKapacblH TeMeH Kapafi eri Karap ruafi,qa

6ornarura xerpfrnir{i3. Co4 re:.p Amplitude (eMrr,'rnrym) 4eren rcipy

reriri rnfiga 6omau. Esairi MeceJIe, apa mpi:4i curlnn.ublH
aM rurmy4acrrubrq uraMEIcLlH perreye 6ona.uDl.

I.13. BrnrlrqralnmMaAarur o6teK-repai 6ip 6ipur9 Kocy

Ainra-narrrx rgnqauu nafiAaramn, Simula te Signal 3Kc npecc
O( auumyAacHHbl{ uEIMcbrH e3r€pry yurin, ot+tq Amplitude
(anrnnmyaa) xipy qrcreci,veu aErnla'ruH ryr(anbtlt nnny xpcreciH
cLrM apKbrJrbr (ocy KepeK.

On yruiH:
1. Brox-Alarpa\,rMa.uarbr 6acnapy sreMel+Ti Knob @ftffiraryn

ryrxa) qypcopliBl 1.95.,a cyperre xepcerimeugefi etin
xaRrts.qarrrrFlr Aa 6.uot<-grarpavMaHblu 6oc xepine exelin
nepneHi 6accalprs 6o;ranu.

2. Kypcopau, 1.95.,6 cyperreri ropceriniru'eugefi, xaryuxa
rypine rcenripin, Knob (ainwramrx ryrra) ycriue axedn, 6acKa
o6tercrre pr'r e H Koc yra 6onaAu.
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i.95.cyper

3. Eacxa o6rerrnes Kocy KaryurKactr nafiAa lomawna Knob
(afinanarrm tn rblrtr(ag 6acsrn,
Simulate eK (1,95 yAacrrH
xopcereriu M aphrVrhr

4. trlle > Save (Oatr,.r > Carcray) ueruoiH naillamwtrt TAU-
J.vi arnen caKraHbr3.

1.14. C mHaitqa pAbr ryneHlipy

Simulab Signal oKcrpecc O( annnmyAacblHbtH ruarucun l0
ecere erepin, rnrtorcecis rpa+ru( rypinge ryrbrlryltrbrnap
xrnepQ e fo i He (uaue:uai n 6erine ) rrrr.rrapy xepeK 6olran xarAaFtAa :

1. Meruolen Vkw >> trtrrctiom hbtte (Bna > <D_vurcunr

nan rrpacbl ) repiqir. @yurc4w nonlnpacbr Express
noArranlrrpacbrMeH 6ipre auunagu.

,2. Enor -Ar.ra1'paMMacuHa xipin, rbrr.rqaHrBlq o4 nepHeciu 6ip
per 6acrrn Flrnctiom nonuTpacbrH atubrrsn Aa Mathematics >>

ftripb & Fbrmulas r> Formula nonnrpacbrHaH Formula
(@opryna) sKcnpecc e( (l.96.cyper.,a) rarr,rar anun, Simulab
Signal oxcnpecc O( (l.96.cyper.,6) xefiiu, 6lox-4narpaurrra 6erine

lp - otplHe' Formula

3.Kocy yurin Simulab Signal excnpecc OI( ycrin4e rypHn
rrepHecix exi per xe:ae Configure
[Simulate Signa 6ona,6r. Ornrrr

rcorvreriuelr cnrHanllbrr{ napaMsrpnepig xaue on clrrrmrAuH arbtn
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o3regr5[e 6oaa.&r. Tepese.ueri Signal Nanrc xipin cmnal.mlrt
aruu <(TAV>> Aen atafuiK ra OK 6accaK cltm.rrrlq aru a:repeai.

i @dt)*.r''/Ib

i ?i x."'4'
H ftA1d€

,Fj ,@i
'h&hd

lee
G wf*

*rrt

tus6 Cq. Cdtsi
l,|lEEffiWiJ,f
rrkrrl-EoX6.s

.ti a !

u{ir
+.:j

ffi_

*:ig j

ffi
.ai
,=i

Ws/cform &dl

6) o)
1.96. cypvr. <Dytxuar nonurpacbl

.- ... 4.Ty.pa ocuuaaft xquncru Fbrmula (OSpMyra) 3Kcnpgcc

O(-ae xyprbeub. On yuriu'OK ycriHAe rpbln rHrIKaHHbrIi
nepH€ciH et<i per 6acurtrn. Corua Configure F'ormula
(oopyyamp4r 6amay) Aualorru repereci naftqa 6ona.q't. Oruartr
I-aLtel rcxcr'xasbrnarbrn xepAeri ,L? (TAyy> eorelnifl, OK
.6acul&rs.

s.(TAIry> c€BAeH xeiiix *10 xe6einin xa3blrl, OK
6acurun. Formula'(OopMynd 3Kcnpecc O( aine xedu tycerin

lguaf.ut I 0 re6eft'reli
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W€veform 6fadl

Configure Fbrmula (<Dopuylar+r 6anray awurorrbl ) repeeecin
l.98.cyperren Colalbl.

,_Lq 
^L lz_ i ,!_. ,:_i \g

i :t-) -, ",_j.' ,.-J t__!_ i-: :i
t-6-l c

1.97.cyper

l.98.cyper. Con Formula,qganombr repeeec i
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I .99.cypera! 6nor-4narpauua; O" rtrrUsyrrrBrxapAbt R
nmepQefici (Frcnt Panel)

7 . l.99.,cyperrgri rp0 rucanrl4 aJparrtril ryorFMMalsr caKray
yuriu r*neruo Flh > Save (OatrJr > Ca$ay) tna&puL xo3+rlp+3: OJr
yruiu rfdfiir,urn arbrrr L{U;2 : vL,'rerr xa3lrr+n. .

fpaQmzuma arrautrGr nporpaMMaHH rlrdcrr ap(ruru icrery
yruiH 6ror-grarpaMMara @lock Diagmm) ripin, oxurr 6oc xepiHge
rblunqaunbrr{ oq rrepuecin 6ip per 6acurplg. Conan corL roveHleri
xorIMeH (l.l00.cyper) fbmtiorc >>Express > Execution Conhol >>

While Loop qnrurAi :urbrrL oFas Olorc-4uarpauMaAarbr
nporpaMMalot e1l birtis.

:irl

l.l00.cyper
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L l 0 I .cyper. (ru<aai naiuaaarsr n c m*aJrlap,Er ryprrc rruipy OK 6nor
AnarpaMMacbt M€H ryrrr Hyurlrnap.uFl ]t runeptl e fic i {F ron t Pane l)

1.15. Ed cIa.rraJrAbt rscy

Eip rpaQur,ae exi cHrHanJFr r(oclrn Kepcery yurin
xoraplrAarH Slmulab Signal OI( ueu Fiormula srcnpecc eK
rrrbrarbru cnrHiurAap&r nafiaaaanafiux.

On yuin rouexqeri a.u'oplrrru4i (1. I 02.cyper.,a) Fhnc,tiom
>Elpress >Sigml - 

Maniputation >> Merge Signab 'nafqanaHa
orbrplr rL I . I 0 I .cyperrer i npor par'r Nt aFa roJrbr Krbr pynap e rl. be ilix.

t;....g $"r.ib

iAs
_$
ST

m

EErs E*!€w
'ffi.ffi
F|&
;: ,^;;

ruE
IilFE

ffiE

ffi
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iHf; ,E ' l
r ,ru ffi

.r , ,.-''-1
o,

l . 1 02.cyper. Merge Sig na b noilrrpacbl H alor Kray amopmu.ue p i

., nmoprnr'lniu ExiHrui xollbt oJl 1.102'cyper.,6' rce.nripfuneu.

Eyn irnolnrvHiq )IS{bIc ictyi yrriu dnox-AlarpanMaAarbl
Simula& Signal OI( urry xyrrecine KaryIrKaHH xalpllrrarcal(
6o.iraru Siignsl Manipulation Plat@ > IVlerge Signab 6aftrayra
6o;ra.Fr. , .

1. Frox-alarpaMMal*rl{ 6oc xepinge Kypcopelq oq nepneciH

6ip per 6acu+n.
2. 1.102 cypefreri.a,6, amop$laep.qiq 6ipeyix naft.ualaua

orbrpHrL Merge tiignab =tEF*ocy Irypanbln Glox-suarpauua
relereci IsI3.

3, eK <<'bam> APreH IIrIry uyrreci ueu
Formula eKclrp€cc OK, <<Rault> tIIbIry Iryrrenepiu (KarylltrcaHbrltl)

reueriltes Merge liignab #l- 
Kocy (ypar6rrnrq xipy

Ir Yrff e JrepMe H Iqocbll{bts.

4. Merge Siignab KOCy rqpaJlblHbllt lllblf
nymeciueu eri clu'm.n uElra/sl oHbl ffiarylllKasrtrg> relteriues
Wa ve for m G r a ph - oc qrrJl.jtor paQ xa xerrir irrir.
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I.103.cypcr. Merge Slgnak Qyrngrracun nafiAalarrrn, exi
csrnallu Kocyltrr rl 6noxgrarpamuacll

Merge Signab Q
rpa+ncre xepcereriHge

5.Memo4en Ab > Save (Oaiur, Carcrai)
Qafurnr TAU-3. v i Apn carqrarpl3.

(l"103.cyper) 6ip

TaHAarGr3 Aa ocbr

1.l04.cyper. Ftont Panel repegecisler i eri crrna,r.&rrr rypi

Enox-gaarpavMa repereciHIe rypLtn. TAU -3.v i caKraraHmH
xe fii n, Flo nt Er ne I --Tyrbrnyrrn rnap tlrrrepQ efrc repe: ec ine xsruiqis.
OI( xp.ruclp (ocbrHbr3 Aa ryr(ar+r 6ypacargn arroMarrbr rypAe
curHanlbrH aMrurr.ry.uacil frlrepeAl. lpaQurre (1.lffi.cyper)
Formula 3rcrp€cc eK 10 ece lcyrue7nininres curriaJr rrlen simurate
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Signal OK
xopeci:,

<<,ham>> [hrFy nyKreciHeu untKlqan exi cmualAu

6.OK rorrary yurix STOP nepxeciH 6acurpn.

1. 16. Oc r1lurnorpaMM HbrI{ rpQ miH 6a rrray

Enairi MaKcar ocu{nnorpaMMaHbll{ rpa$unin 6amay.
LlO4.cyperreri ocurrJrnofpaMMa.ua eri rpaelmcri 6alYN,afiuun.

O"uap.mlu apnalrcucuruH arbr - xoni 6ap xaHe Ae onap.urt 6ip -
6ipineu ryc'repi apKbrnbr Aa rB arxblparyra 6ona.6r. CoHAa Aa 6olca
onap.Fr H rycre pin fuc x,a ua aybt crhlpyra l,t pl xiHlrirr i r 6ap.

T@te aJropurMMeH x${Erc icreliix :

lYaveform Graph eniley KyparEIHbIH
ycrinae rypbln, rblrqaHnblr{ oq nepxeciH 6ip pet dacrirFlg.

2llairrc 6orn'aH MeHIoAeH hoperth.s (C arnrr-au acsr )'rarua I
aJrbrn, rbruqaHHbrH repueciu 6accarFn, Graph hopertiels
repereciHe ran 6onacars. On tepere.ugri MeHIoAeH PloS
(f pag rrrep) rarlAan anbtn neprcui rrcpr iIIi3.

3. (A3AT (Fonnula Result)D rpaQmiu raqran a:rramtau xeiis
Colors tTyci) 6enirillAe rpbtn , rblrn(aul{bll{ coJ nepnecin 6acy
apKbrrrbl aprypni ryctep4ilt iruiuen dipeyiu raltnaraumH coH,

rbrutr(aHHlrr{ con neprrcise rarur AE 6ip per bacrtn xese OK
nepueciu 6acca4 rpatpmnin ryci eorepe,ni.

Oa
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II mapoy. Orrrrey rqpairbrH rqpacrbrpy

O.nurey (ypanlApbrH (ypacrbrpFar{ KesAp [-abVIEW -rilt
ym i,repiir naftg4.aarryra 6oaa,Fr. Eipax ta 4paarHpbrJrarbrH oJrrrey
KYpanrapu (oK) 6ap ymi:iep 6haepai l(aHaFarraltrlpMaybl
uyrtrciu. CoryFrKras Aa repertri eK e4epivis KypacrlrpErn
bamarar+ruln gre srrpafinrr 6olca KepeK. &il,rb.qiH
KypacrbrpFar{brMbB.&rq raFbr ra 6ip aprruqunurmrur OK xrybrc
icteyre Marrbl6raHa rycer"rir )KoHe oHbrrl x\dlrbrcbrH Tepeq tycinyre
rlKrmlsurrmbeAi.

K,trpu:ruu ggpn MeH lKc npecc €nruey K#panlapbr H (OK,), 6aon -

AIrarpaMMaBlH Serisae xnHacrbrpy.&rq HerrDrceciuAe xaHa eK
lqpacrhrpyra 6o;lapr.

On luriH xarp OI( K+?acrbrpy KepeK:
l.Getting StartO repeeciH4eri Bhnk VI (Xare OK)

nepireciH liegrinis. Flont Fanel ueir Block Diagram repesenepi
naEaa 6onaAu. Cornrven Karap KoMeKrui repeseui Ae aurKarr Avpbrc
6oragu. Kevexui repeaeHi aruy yuin reuenleri amoprnrrai
na finalamtl+ts : B loc k Di a gra m re iresec ingB rwbr n r'.re mo4er i IIe lp
>> Shorv Context Help (xer.rerrui repeeecin xepcerir{b) nepHecin
6accausl3, Conbxt llelp repe:ec:iu (2.l.cyper) xepecir.

2. Et{Iiri )KepAe reneci arnoprrugi naFlualauuHsrs: Block
Diagram repesecirrle rypbrn, Fhnctions>> Express, >> Input r>

Simulab Signal (l.l9,cypet, a). Kypcopmr chrHanuapnbr
voAe.rrrAefilin SimulaE Signal onuey Kyp:urbrHbrH ycriHe Koinan

2.1 .cyper. Conbxt Help repeseci

83



Ke3,fe KeMeKui repese ruafi.qa 6ormn xeperri lraniuerrepAi 6airayra
6ola.aH.

3. Cnrrr.a:taap.Fi MoAeJlbgeiniH Kypan.ubl Simulate Signal
Taq4an arnrn Block Diagra m repe3ec iHe opHanacrbrpblf+r3,

4. Cmmnuap.Fl uo.qe.n,aeitril Simulate Signal lqpaxbllr
TaIlAan anrrn. Block Diagrarn repeecine opffirnacrbrpnaH Ke3A9,

uoAerr.ueriseriu c wrnlAs 6amai?*t u 1C onflgure Sl mulate Signal)

xuarorrbr repe3e nafiaa 6oraart (2.2.cypr.a)-
5. Configure SimulaG Slgnal AH,aJIorTbI repese4eri

c Ir- mJrgbr 11 napaM srpne p i u xe pe m i ix{rivr aJlapr a a: re prc aJIacbI3 .

6. Fhequency (xri,rirc,fu) x:3He Amplitude (aunnrry,ua)

xoueruri repe3e.qen rrreniuerrepai oKH orblpbln xeperri uaugepin
rofiur+n. IvlucaruI perinqe, xui,rirriq nraMacblg 10.4 ren etirq an
aMnxtnyAacus 2 reH erin anHHltg (2.2,cypr,6).

7. Ocu Maagepin caKran xarry ynix Conligure Simulab Signal
Aua.rrorrbr rcpesereri OK neprrciu 6acrtt+ig.

2.2.cyper

8. O:nuey KypnbrHa xaHa arblH 6epin. rurtca,'lstfa, Tau-
sine.vi .up n caKran Kofut t{sl:.

2. 1. Baom-AuarpaMMaAsrbl q! re pr''re p

Ocsrrurr{ a:t,slHnarbr Mbrca-rrAapAa 6acxapy sreuenrtepiH
(controls) xane Hr{AuKaroprlap/{br (indicators) ern'i:y ytuitt Front
Panel repesecis nai'rrralarmn xert.qjr. Eipan ra oc6l )Ig\{blcrbl, IFHI4
6acSapy sneueurrepi MeH I{Itru'(aropnapabl FYont Frnel

a)
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repe3eciHeH ulbr(nafi aI( xlpri3yre 6ona.6r.
On yruin Block Diagram repesecinge rypbrrr, 2.3.cype,rre

repcerimengefi, ueruoAeri Help 6acurn, Show Fiont panel
xyrvrbrcKa KocLrr&i3. B{Airi Ke3.re Kypcop,mr Simulae Signal O(
ycriue arcerceqis 6onrarrI 2.3.cypyrreri xepcerininreHAefi O( rypa;nr
6aprnix ueliruerrep xopiHe4i.

Detriled help (2.3.cyper) 6emicin dacurq 2.4. cyperreri
MeHioAeH Sarnple Compession rayLrn aJraHHaH xeiiiH nepHeni 6ip
per 6acrrrpn .qa Place an the block diagram xyMbrc(a (occaqbr3
6orrauu, Block Diagram repeaecinge Sample Compression
(2. S.cyper; OI( nafiAa 6o;raspr.

I . Enox-4uarpa,vMa.uaFbr (2. S.cyper) -Sa mple Co mpress bn OI(
Mean ([IJury) nymecin4e rypbrn rbrrJn(aHrbrq or1 nepnecin 6acnn

2.3.cyper

2.4.cypr
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rpbrn. KoHreKcriK MeHIoneH Create >> Numeric Indhator K+rry
> Cas.{srn nxar.rrar:op) onIII{.qcLIH TaHqan, caHIblK }lHIHKarop

Kypbrrpr3. Cartmu< ffi{AuKarop Mean (IIIrrry) 6lor -Ai{arpaMMa.4a
nailra 6oraAH.

2.5.cyper

2. Enable (xocy, enrby) rcipy ryrrecirrc KlpcopAbl 6ofoin,
rbrrrKaHHbIH oq nepxecix 6acstrFn 4a KoHTeKcri ueruo,,reri Select
InpuUOutput >>Enable ral{Aafl aJIbItFI3. OculrntH rolreriltes
Koc rGr rurbr, anclparlpt rrrru (2. 6. cyper ) rqpacrupyra 6olarl.

3. Simulab Signat O( Tqu+ine TILIFy I{YKreciH Sample

Compression OI( Sigrnk xipy nyrrecimen Kocrtr6ts. CorrtueH
6arap Simulab Signal OI( Tau+ine ITBIFy nYKreciuqe ryprtn,
Karyr.maJrbr KypcopbrHblH oH nepxeciH 6acbln, Create >> Graph
Indicator ontu4lcbtH TaIlAau tuHI+I3. Merge Signals (Curuanaaparr

xocy) 4ypalrtnrtq xoueriven (2.6.cyper) exi clIraflJFI Kcrcyla
rnrl'u ri Hurh i r rya.Fr.

a)
2.6.cyper. Tau+ ine OK.a) -

6)
Block Dlagfam tepeseci; 6) - Front Panel

repeseci



4. Omley KyparnrH caKran Koftsrrtls.
XorapuAa rernipimeu Tau*ine enmey rwpaJrblH 6ip aa pet

xi6epin xlqraricqa Kocyra 6o.ua.&1. Ocsr OI( rcepemi 6ip yarorr
apanbrFlrHla xlq4brc ictery yuriH Whih Loop qncnin naigalamaH
xon. 2.6.cyprreri Tau*ine Ot( iquucr(a Kgclrrtrr. OK 6ip per
)r(vd brcr(a KocLua.&r.

Enairi MarQcar ocu O( While Loop rg.rxaiH naftganany. On
yruill:

L Bloc k Diagram repe:eciHe erinir.
2. Ocsr rep$eAe rypbr4 rbrrxKaHHbrq or1 nepneciu 6acHrpt: .{a

re.neci a-nropmu4i opbrHAar{br3. Execution Control > While Loop
noAmnnTpacLrHAa rypbrfl, rbrurKaHHbrH oq nepueciH 6acut+p Aa
Block Diagram repeseciHgeri (2.6.cyper,a) eX corl xaKraf,sl
xoFaprbl dypurrnruax 6aeran, nepHeni 6ocatnafi, OK qnxr.qblu
i ruixe (2. 7,a,cyper ) aJrbr r{br3.

.h-

3. Turuxarnrsin nepneciu raFbr Aa 6ip
2.7.cyperreri, 6, qnx,ri STOP rrepxeciHen rypaAbr.

per
Eyn

6acrrHbn.
TIITK,]I TEK

Xara STOP nepneciH dacx,auHaH reiiiH rana ronrafimt,
4. Fhont Panel repeseciHe xouriqir ,qe eK x\+4lrcKa Kocbrr6r3.

Erui wrrnqi roKrary yniH rerc xana STOP nepneciu 6acy Kaxet.
5. STOP nepreciH 6acurpn ra eK rypatrr [porpaMMaHbr

caKrar+r3.
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2. 2. ftpor panM a Hbi H icrey x trr4aMAbFbIH sr re ItqF

OcrvnnorpauMaAarbr rpatpmoin xyrrenepin- typrrray yudtr
6nor-4rarpauuara yaKlffua rexey ern'breH xoH. On ytiliH
reuenAeri amoplrnrai opblHlay t1alrer.

l. Functions >> hogramming > Timing >> Tinr Ilelay (rexey
yaKbrrbr{eK.)ruullarmnq ou nepeciH Sacrtl+rs la Tinp.Delay -rut
Block Diagram (2.8.cyper) reperecingeri rprxnAirl iuriHe

opHanacTbrpbrrtrR.

2.'T"du*iits OK
6acurpn.

3. Fhont hnel
KOCbIl6r3.

earepicrepai 6afixarur:.
5. Bep Enable 6acKapy

6afixayra 6o.la.Fr.
6. STOP (Toma) nepuecin

TOKraTa/E].

2.8. cyper'. Time Delay en'by

rrporpaMMacuH caryray yruiu OK nepHeciH

repeseciH allbrfl, nporpaMMarrl )IS,(bIcIg

4. Enabfe 6acrqaFy rrcpneciu aybtcrbtpbln, rpaQnmeri

repueci KocbrJrca, onga rexey.qi

6accar6ls nporpaMMa )I{y$l blcbtH

2.3. Ma.niMerrepai rlparra Im;rapy Yruin rccreni
naiiAairaHy

MarrirraerrepAiq ograma
reperecine ubrrapy ylxiH

uasiu xecte peringe Front hnel
reuesAeri aropnrugi @.9,cyper)
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opuH,qalpr3: Express > Text Indhators >> Express Table ycriuge
Tpblnr'rrrulqaHHhtrl oq nepnecin 6acun Flont Panel tepeaecilrilt
6eriue Table repruurarnrH rrrbrrapl{n opuanacrbrpbr}Fr3.

2.l0.cypvr. Front Frael repereci*aeri Tabh repru nuarnr

2.9.cygr. Tabh rcprrr nHaru H TaHAay

2.1 Lcyper. Block Dhgram reperecinueriTablc reFu ru{aJrLl
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Block Diagram rep*ecirie reuin, Build Table e{
(KaryurKxbrro> xslreriueu Sample Compression OI( Mean (IUury)
uyrreciH, Build Table eI( Signab (CurHaaaap) ,qereu xipy
xymecilreu xaqracrblpbtubn. CoHAarst Bloc k Dia gra m te p* ec iHitt

xopinici 2, I 1.cype'me xenripimeu.
Fhont Banel'repeecine rceniu, OI( irqvrslcqa (ocllr{6l3' Enable

nepueciu (occalsl3 t'.leliuerrepAiH ogtauxa vaniu xecteAeH Kepyfe
r5olaAu. Erep Enable nepueci DKbIparyJIbI 6o.nraH xar.4afiAa

Ke creAe uaniuerrepAin opraru,a ua Hi xepc erh i s6e ilai .

eK iKSr{bIcbIH ToKrarbI}FI3 M nporpaMl{aHbl xaqa
T oJlbr Krbrpynapblld e H ca\Tan, xa3 bI n Kofut rtrtl .

2.4. Cmsa.uap4bl TarAay xerr eaKray

LabVlEW optacbl cmHanAaprtrl ra&lairrutrl epi oHbI

ca(naFnss 3Kcrrpecc- enrJey (eK) KYpan.{aPbrHbtH ro6uuan
rpaAbr. Onap.mti xlMtIcbIMeH raHLIcy yuiu cI4rHaruap.llbl

relrepauur xacafrrsln, oJIap.sI cY3eKTeH erxi:eriH, Irr€KreH

r.rrbr Kflaybl H KaAara,rat"nuH xa]ne co;l uelilreri'epai carcraitmr u OI(
(ypacrbrpy.sl Kapacrblpy Kzlx(er.

)Ka,rrm otwey mancLnlrrtutoPbttt rrr-rry ltuiu Block Diagram
'repe:eciuitl nelvteriues opblHilailarblH F\rnctiors flanlrrpacblHAa

opHaracKaH r{eH}o l0 noAnonuTpa,uau rYparbIH&IrbIH

2. I 2.cyperren 6a filqayFa 6ora,IFt.

2.l2.cyper. B loe k D ia gra m na gear iIrAer i Fu nc tiors na'ur'fipacLl
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lUhtcaruza: Express nodno.nurnpacowdaew exiawi mo6oru
4apacmatpailat4 On monga rremy rrcoru: Expras > Signal Analyses >

Anplifude and Level Measatements.
Amplitude and Level ilfeasuremenE 6y.u 6ttox cuzna,tdw4

mgagmu ttane ailxutucubt ry+?cLtetbtH, MaKcrluyrt, JjluvruuyM uandepin,
4urudwt1 apuQuemuxcadrf opmawd nlaudepin crHur$nayea 4atdaaquadot

OI( r<4pacrurpy ytrriH roMeHAeri anropnrMAi nafiqanarurrpn:
Functions >> Exprss >> Signal Analpes > Amplitude and Level
Measurenrenb (2. l3.cyper).

2.I3.cypr. a- BlockDiagram repe'reci; 6- Amplitude and Level
Measurerncnb O(

Bbck Diagram repesecin4e rypbrr r{ex}oAeri Help >> Show
Context Help (xer'rexuri repeseciH xopcerirrs) nepHeciH 6accar+n,
Context llelp rep*ecfu Q.l4.cyp€r) Kspecb. Eyrr repese aurbtK
TWFaH Ke3Ae oHAarbr ueriuenep, ocbr,uaH 6ypuu
KapacrbrpblrraH,qaft, OI( 4ypacrsrpy reai44e rcen xsuerin ruriseAi.

2.1 4.cyy:er. Amplitu& a nd L eve I Meas uremcnb OI( u ex osu u C ontext
Help repeseci
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1. Amplitude and Level F{easuremens O( ycrinae r+?brn
rbrrr-u(aHH;rH con nepuecin eri per 6acorrun.

2. Bhck Diagram repeaecix,re Graph hoperties .4lunorrbr
repe3e naila 6onaabr (l.38.cyper).

3. .{ua,rorru repsegp rypHr, Simula& Signal OK reuerilrelr
Simulate Signal xane Simulab Signal 2 eK Bbck Diagram
repesecine ilrbrrapLrr+rJ.

4. Simulate Signal 2 OI( ycrinae rlpbln TrIUTKaHHLII{ coJI

nepxeciH exi per rrepriui:. Configure Simulate Signal .qereH

AHanorrbl Tepe3e nafi-aa 6olagtt. Co,r repeserg ry?Hn:

' rueruoAefi Signal tvpe (curga-nAbr{ r}pi) Sine (Cmiyc)
qpin rarggqsl:;

. 6) Fbequemy (Hz)xomrua 60.1 ueniHeuri:itu:;

. a)Amplitude xoruHua 0.I r'leninernisiqir;

. r) cnxycoHAa crrHaJrb{Ha r+/ exri:y yuriu Add noise
6emhenb:

. .u) Nobe type (urymtn rypi) neruoineu Uniform WhiE
Nobe (6ipaarurmu ny) raugarpn ;. e) Nobe amplitude (ruy,uura aun-nrrygacsi) 0.1 r'lesin
ernbini:;

. x) Seed number -1 enri:iqir:

. 3) Timing (Cnrrxpoirrcaqu.e) 6eniriseH Run as fast as

poss iHe (re3 apara opurL{ay) rai.uar{br3 ;. u) Signal Nanre (crnraryintH ar;r) 6o;ririsen Use s[nal
type nanre aJrbrn racratFr3;

' x) Signal Nanre (cln'Har&rFt arur) 6enirine TTT Aeren
arrrr euri:iHi::

. l) ocu eorepicrep.ui cargra yridu OK nepueciu 6acrtt1t,rc.
Configure Simulab Signal ALIarIorrbI repeeciHiq repHici

relreu.qer i,qefi (2, I 5.cyper ).
Enliri xep.4e exi cn'uaaAu Kocbln 6ip cnrual perirqe Kepcery

yu:iH For mula (Oopr'ry.ra) OK nafiaalal{aMbn.
Mynaarur Formula (@opvym) OK serirri curHaffa ury

erri:y yuriu 4olgauavu:.
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2.l5.cyper

TTT ct4rnrurbrg Sine czrrr;rHna t(ocy yruis reuesAeri
amopmugi Konuanbrrlbr3: F\rnctiom > Express >> Mathernatics >>

Scripb & Fbrmulas >> Formula nafrAanasa orbrpLtn, Fiormula
(Oopuyna) eK Block Diagram repeeciue urbrapbrr{H3
(2.l6.cyper).

Formula (Oopuyla) O( Block Diagram repeseciue erelin
opHaJracrbrpFaHHaH xefiinri opbrrrlanarbrH x\ar,tbrcrap4uq amopmui
relrleEqeri,u€ft:

L Sirnulafe Signal OI{ Sine (Cruryc) lrsrry Fyxreciuge rqpun,
KypcopruIq (KaryrrrKo) rrcpneciu 6acun r+?lrfl, Flormula O( Sine
(C nnyc) xipy nyrrecir'reH lqocbrr1sr3 ;

2. Formula OK ycrilrae rypbrn TBrrr(aHHLrq nepueciH exi per
6accarpn Configure Formula Ard:urorrhr repe:eci naf.t4a 6orta,Ft.
Label 6arasacsluAarrt X2 r'raui periHge TTT cmna-ubrHbrr{ arbrH

2.16.cypYr
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xa36rqbr3 Aa Input facun TTT uen
(2.l7,cyper);

3. /{na:rorrrr Configure Fiormula
cauay yniu OK nepuecin 6acsrrtn;

"+'r 5ertrL{ipiH eHririuir

repe:egeri eareprylepai

Fr: -...
trd.i,i -
:41:."..,
6*
G.- -.
EE-E

2.l7.cyper

(KaryruKapa> mrepriq
y xyrreci veu Fiormula
H KOCbIHbI:};Illbr O( Ocu en l"llflH KeJrecl

a-nropmrra.li rqo : Block iHge ryptrn,Functions> >S[na amoprrnin
rbrrilxaH ap(Er_rrbr opbt HAar{brs (2. I S.cyper}

2.1 S.cyper
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rep'eHI€H cor{ TbrrqaHubrr{ cox nspHecig 6ip per 6aeun, Grapf
Indicator QI(, Block Diagram-rep*eci-uer Fhoni hnel
repeaecine rrrbrrapaMbB ;

3. OK caKrar+B Aa r{ury ueu 6ipre xene
to*ru, (2.19.'cype;;:" a

- 4' on'rey KwaJrbrl*r* )KlM*rcErH roKrary yruiH STop nepmecix
6acsu6n;

5. Meruo,qeH File > Save (Oafu) 6acuu, q Fxi t:teua,tdut xrxv.
trti > arsnvegeH caKTaHbB.

2.l9.cyfer
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2.4.1 Csrirr'3 reMe nrTe pAe r rsain rycerin € FHtn qa pAbI

raJtray

': Z.20.cypeme cesriil 3neMeHTTeIr, f,FHH TeMIIeIxrrypaI+I

enn€fniH" MbIcanEIFa XaAaralaffrun TCMV?74 Se.ppri'eegriru
sreMenrirpH,,aururp0rrafbl T€MIEparypaIBIE srepyirc cefr<ec,

ruHF&rrbJH, cr,rHaJr,Fr rarrgyra apHaJFaH. Targay.Fr{ nerbri
MaKCaTbI .IrbIfaTHH CUrrnJ.qDII{ MaKCIe{yM .MeH'MI{HXMyM

reMrrcparypanapHm cef,xec xenetiH (4'20 $A) enemplir
emearrap,Fr xer€ crartrcrr{KaJrblK ecemey.nepAi Kepyre 6om+'t.

2.2l.cyper
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2,21.cypene o6rerreri HeFBrl TexHoJlorttrlnbtK
napa:v€rp:repAiU 6ipi, ret\{ne par)-passl, TC M Y-274 xerlepr i ces r iur
3J:reMeHTrir{ xeueriueH oarulayra. api TaJ,utayFa apHar-rFaH
I.a bVIEW opracbrlixa rpaQ m<a,.ltrr< nporpaMManayALrr{ a-nroprnu i
rre H rrporpaMlrac ur xe,rripilre H.

Octr rTpofpavMaHbrq xeverive4 xr:rtt Simulate Signal,
Spectal Measurernent, CreaE Hbtogram, Statisfics OK xo,rflasa
oThlpbrn, cr.{rHaJFa CTaTHCTtfl(a-qbrK, c nercTpa,TbIbl Ta,frlay xacayf a
uyuriuruinir 6ap.

2.5. Clu-Ha,r4bt trryAa H Ta3 apry

Enairi xepAe uryrr 6ap crtrHanAbr ra3apry,&rH alropu.rviH

Filter elrney K+par'rblH xlMrrcKa KocapAbrH an4brHjla oHl,ll_{
clnarr[MaJ'rapbtHa xepexri $repr]nep ertri:ren xeu. ()l yruiH
Fllter e-rluey KypaJcrHbrr{ ycrinae ryp_brn, rbrrrr4aHHbrH colr
nepHeci priHl3 figure
Filter cHna nafr.aa
So,raArr rirraeg :

_ a) Filbr Specificatiom ($nnsrpaiu cnnarralvarapu) ,

6enrinaeri Cutoff Frequenc.v (xecy xHL'riri) Oq) veHiH 25
errepririi:;

6) Configure Filbr repe:eciniq vengepiu ca(ray yruix OK
nepuecin 6actrrpn.

2.22.c -vrrner i 6ap,u x KocyiiapAr,r opbr HraFa HHa u xefi i u, v e mo4e ri
File >> Save ({Dafi;r > calgay) nepge:repiu 6acrr4 <<Iki ct+:ttr2,t)ut
rr:c1,. l,?> arbn\reHeu caKraHbr3.

1 .3 6. cypemeri rpa$urr iH 6aranalapbrHblq (un<alampnrrr 11)

X nen Y ,uacuna6rapbrH s3fepry.e 6ona.6r. Ol yurin Graph
hoperties Ar4anorrbr repe:egeri Fbrmat and kecbion ((Doprvrar
MeH (arenep) 6erix nafrgatarry KepeK.

Analys b OI( 6:iorc-4uarpaMlracbl.
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222sygr

fpaQmcreri X nen Y daraua-napumlq QopuarrapbrH sFegry
yruiH:

l. Fhont hrel reperecin4e rypur4 rbrun{aHHErH nepHeciH etci
per 6acu l+n. Me inoAen hoperties (cHuarrana) rartAasrc ;

2. Tepesep Graph hoperties AH{Lnorrrhr repe3e nahm
6o,ra,Ft:

a) Ocu 'repeegeri Graph hoperties uernoirrcn Display
Formal 6acun, Defuult edtting mode raruar+r3 aa Type Gypi)
Automatic fornutting (anroQoprnrarray) anru$oprvrarray4u
raHIaI6r3;

6) Digi8 - re 6 calnrn eru'iriqi3 ge hecbion Type (rypi ruen
aanliri) r,reruoinea Significant digib (xeperri cairgap);

n) Hide failing zerm (agrux, uelgepgi xacupy) 6emiciH
Kofut$,n;

r) Amplitude (aurumyaa) (Y eci) eciH x,apacrrrpbrHbtr!. Scahs
(wacuna6) uacuna6ran Amplitude (arr,rn:rryaa) ( Y oci; ecin
raqqalr orbrpbrn, oH,qarhr Autoscsle zurbrn racray Kepex;

4) ilIinimum -re 0, aa lllaximum -re 0.1 erniriuis;
e) ocu esrepicrepai caKray yuriH OK nepHeciu 6acsir6rs.
Ocsl a) uen e) apanbrrblH.qarsr erepicrepai Iilbr OI( rcelinri

cI{|. HaJrFa,rla KoI4g.yFa 6Ola.&t.
. Filter O( xefiirricurirLrlqap.Fr ranlay yurin Amplitude and

Level Memurermnb eK naftAalauavsn. Ocn grirffur.ubrH
aM ru [rry.{ac bt H enrrle y yuri u ren e ugeni nryc 6ay,+r opbr44ar+r3 :

1. Block Diagram repeeciu arrrlrrr. Amplitude and level
Measurcmenb eK lcrix-le r+pbln, rblurKaHHb]H co,r nepHeciu exi



per 6accaqrr:, Configwe anrptitude and kvel Iuftcsu"emeny
Ar,raJror rbr repe3e flafila 6ora.{r,r:

z.DC-re 6emiKofor,;n:
peak Semi rcofurrpn;
and Level Measurenpng AmlorrrrrePe y yruiu OK nepueciH 6acur6rs.

2.6. Crn nalunrl ureKren rrrBrrybrH crrHanray

Boolean 4140.416r r,rHAnr(arop.sr ralUau, onrr Front Fanel
T

, *o"tn'

K zuILIn

nailaa6 u .qnoArEr{ (2.24.cyper) arurx
€srepryfe 6o;ra.upr.

fparprrceri HyKrenep 6ary nairaa 6o:rcrru 4eceqi:, 6nox_
AuarpaMMara rex€y K,axer. Coruurles onurcy Kypan.4apbrHbrr{
xylr brcbrH 6aryaary yruin:

. 1. Tirr Delay (yarrnum rexey) orurrey KypalrrrH ra6urpr:,
9.1 

yutix xeneci amopmrvr4i nafiaanansrr+rs: Firncdons " n*pi*, "Execution Conbol >> Tinre Delay;
2. Tinre Delay enuey Kypa_rbrH Blek Diagram reperecise
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I

opHanacTbrpLlr+r3;
3. Tirrp Delay oflxey (SpaJIbtHbIq Yotisae 'rYPHrI,

rbruqauHbrr{ con rrcpuecin exi per 6acuq Tlrrc delay (seconds)

uaMacHH . I eoreprceqb 6ip ceryH4ra 10 nrepa4tr xacafi.&r.

2.24.cypr

Cerirn ereueurrepAeH xelin tyceritr cnrHan,&IH
aMflnuryracbr 6epimex uFKteH g3reuE 6olran xar;m,@
(carrbrcrbrpy> Co mpar b on OI( xyr,rrrcto xipicefi .

TexuolorusnsrK rrporscrepAlq naparrrerpnepiH 6aKu,:araH
Ke3As onapra urcrcreynep KoIblnaI;I. [Ilerrey rexuoJlorulJlbl(
npoqecre.[iH uareMatmcartsr( MoAeJc.4epiHe cefuec opHaTllna.&t.

Front hrelrepereci.

2.25.cyper
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CouAur.ras aa labVIEW opracblr{ra rpa0rmalrrK
nporpaMlr{rnay xesirqe Ae ocbr Mace_!-reHi rueuyre rypa nele4i. Enai
con ureKTey.ai H arnoprrrrr in ycu xa.la sra :

Block Diagram repereciule rypbln Comparbon eK
ra6su+n ,4a ogbr Amplitude and Lerel Measurenrenb OI( ou
ixarbrrm opanacrlrpbrHbr3 Q,26.cyper). Tepereae Configure
Comparis orr .qr4anofrLr rep*e rmfi.4a 6la4u ;r Ananor-rsr repesepBri Compare Condition (canrrmrrpy
uapru) benrineu GreabrQ) (aprur<) ra4aaHbr3;r Compare Inpub 6eriMineH Value ra{aa4bru Aa 2 e nri:i}ti3;r ,I{ualorrrr rep*egeri Compare Condition TaruEtrau
MellcepiH caKray yuiH OK 6ac;rror;r Q Amplitude and
Level Me eciu 6ip - 6ipine
1i09611613. HHbll{ },(ypcopErH
xarsrHrarbrr{, oHbrH oH nepuecin &csrn, MeHIO,UAH Crcate > Nunreric
Indicator (xacay )) caH.qFrK un*lnxarop) xeMerLveH, caHAbrK
nHqHKaTOp ?KacaHbr3.

Bloc k D ia gra m repes ec i, rualiruerr.epAi ca rgray.

2.26.cyper

Texnoloruslrr4 naparuerpliq nexre), rroHi 6e:rri'ri 6o,rranmu
icei"riu, cneroquoArbr Greaer OI( fusult nstry qriecire xocbn+r.

hep crfwL.rstH rlrtlrltrcbr [rEKTeH rubrr.€rrbrH 6orca, oHAa
cBeroAr.roA xauy rcepeR. Coutuueu ;carap rernipinren nporpalrMa rrrrG,rAp
icrey lruig llhih Loop nat"r.@JraHbrn, qlnoqi xvvblcKa KocbrrFR.
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2.7. CrnrnlaspAbrrl alianaK uarqepin caKray

Esairi xepAe cegrixl 3.rreMeHrreH relin ryceriu clrHanAap,Frq
rqpaMsrmH rceperiH caKrarr, ic xlrirue ran.qayra .uaribrHAay yuliu,
He 6ofivaca apaJrbrK ecen 6epy yuiH, onaplrl uaxaepiH, f,Fr{H
apanbl( M o EAepiH caKrayAbrH amoprru iH, a db meu e c iu xernipe fi ix.

Aparuq veugepqi caKray yurin Wrib To Measurement Flle
OK xon,mHy Keper. LabVIEW nporpaMMacbrnrrH ap.rJrbr( uen4epin
caqrav yuiH:

1. Write To Measurenent File OI( ravr,rn, 2.26.cyperrce
opHirnacrLr pbrrsn. Te pe3 eAe Ananof rbr repe3e naE qa 6o;rapr ;

2. ,{ ;rorru repese4eri File Ncune Karapbr Tan.lvm
Qalrrmlnslrl (I(ocrm un4a) carrralry xojrlr Kopcerim.en;

3. If a file already exbb (erep Qafiru 6ap 6onca) 6e.;ririHrteri
Configure Write To Measurcment File ,ilprulJrorrbr repeecineu,
6ypsrnru Qafirrnpl eruipnefi Tan.hm Qaiurgrr nafiganaxy yruia
Append to file onqy.scLrH rar{,tarFr3;

4. Segrnent Headers (ceruenrriu rarqrrpu6u) 6sririiraeri One
header only onqucbrH rar{Aacar6B TeK xaaa 6ip raKbrpbrmbr
raruafrFl;

5. Terccri i(a3arbrH File Description 6e.niriuaeri, Sample of
peak to lrak valws (Cxrnalprrl uauacrr) - <<Cetriu 3JreMeHrreH
TIIFITATbI H CMHAJI)) ACN XA3bIHbI3 :

6. Ocrr eneprynep4i caKray yuriH OK 6accaqsn Configure
Wri@ To Mea$urenpnt Fih OK Auanorru repe:eci Na6srraAu.

Z Block Diagram repereciqeri, Amplitude and Level
Measurenrnt eK Peak to Peak rrrFrFy HyKreciH, Write To
Measurcment File OK, Signals (CnrHar) rcipy nyrcreciueH
xamacrbrpbu+r].

Fnrnt Panel repeseciue Q.25.cyper) rouinir .{e nporpaMMaHbr
icKe KocrrHsn. CaKraran apalrLr( ruaManap,Fr repy yrrin tabVIEV/
Data na nxacbr HAar bl Tan. lv m S aE-rrqbr artrualpt3 6olrarsr.

EHgi col utrrN{anapi6r rek (aHa rcepercrlrepiH raHa caKrarblqbB
KeJce, oHAa Write To Measurernent lile OI( <_.ipnlr,li fti.{rviltirtt
cil6r,til1')> nepneciH Kocca4b6 6onrar+r. Keperri MoH <<Mott
doxyueumat>r labVIEW Data narxacbrHlarbr Tan.lvnt $afun a
KOCbIJISI n CaKrajILI Hanbl.

O;r ylriH:
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. TLlrqaurrtr{ oH rrepxeciH 6acrrn rypbrrL
h oper ties (cunarrarrlacu) onqnrcug rar{4arFR ;

Operation (Oy 
Hhoprties reperecine brc

MeHrcrrHaH Latchwhen
flepneHiq xylrbrc ierey amopmvi:

. ((Write to Fil_e>
tu u\t tt i tbt c(niniat'>, gen o0reprev ir ;

rrcpuecinirl ycrine <c.!ptut ix

Ir{eHIOAeH

holean
rapri6i)

,U!'t,ltlHbt CL#i:tkl,>>

Tan.lvm Qairnrr4aa

o_ Ocu $reprynepAi ca4ray yulin OK reptreciH 6actrrprs,
Fhont Panel repeseciB{eri <<.lpruuit

nepuecin dacKaH Ke3Ae, xepemi uali"emep
caKrala,Et.

. Tan.h'm $aftnqbl ,but.lvm dafumsa aybrcrBrpyra 6om.ul;. Conligure 'Wrih To Measurerrent Flie repe:eci
rypbrn, OK rrcpnecix 6acsm Aranorrbr repereui xa66rl6r3.

Tan.lvm QalulAr Totol Comrnander 7.0, .F3 _eynxuuolran&t
nepHeciH na{4gaarurq Qaiualr o4rra 6oaa.6r.

Wtite To Medsurernnt Fih eK (t.45.cyper) Comment xipy
uyrcrecixe Kypcop.Sr axelin rbrrr(aHHbrH orl nepHecin dacurq
xorrecri lreHro.qeH select Input/otiput > hable ra.l{4an, commefi
ripy Hyrrecil,t hable xipy nyrrecini alvacrsrpy yruiH.

- CaKrarrsrmaH apaJrbr6, iraelirre,rrepAi, xrru.r-Tin lvm Qafilpr, re
ooirM aca ayhrcrbrpbu* aH,b a t. h, m rb aiurrl n M oHrrr opFa rurrapy .yruiH :r trYont Panel repeeciHe xouiqis;. <<..t{tct-tr,t.; i,ttet,crH, c(t*.Jrtutr>, rre 6o;nuaca 6acran4u arrl
<Write to File> nepneciu rceperri nre44epin caKray yurix orrl
6ipneue per 6acur5n;

. (STOP)) nepHeciu 6acur+r:;. Kes KeJneH rercrix peraKToprlrq reuerirnrerg He 6o$.taca,
Tan.h,m Total Cornmander 7_0, B _eyoqnolrurpr repHeciH
nafiAanarnrn, Qafirgn orgra 6onaau.
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I II mapay. B rpryaaugu (olllblpr btrra pue H L a bVIEW
oprac 6lt{,4a il($rr blc art{aPY

TexHorrorzqJrbr( npou€cr€pIi SaKblnay MeH 6ac4apy Ke3iHAe

npoqecriH xrypyi rypaxu uariuerrep.ai rpaQnrrep, He 6orMaca,
caurap rypirue Kepcery eu Herbri MaKcarraprrbrrl bipine xara,qbr.
Ce6e6i, npouecre 6orurn xarKaH Q lc axa-xNnalfl Jrbu( oorepicrepAit{
orrepyin ranbrM,uap MeH orreparopnap.Fll{ 6a4umyri :a44,t, epi
KaxeT.

Texuolorugmt4 napauerpnepai apuaftsr KoH.slprhlJ-rapra.
MbrcaJrLrrq ocrgnnorpaQrapra urblrapy.&tr{ narrxeciu4e coJI

napaMerpnepAiH osrepynepis KaAara,rarl, KepeK xe:iuAe npo uecriu
.rypbrc NypyiHe 6arrn 6epin orblpyra r*ryr"rxiaruinixrep ryaAbl

Corr.FrKran aa LabVIEW opracblH.qa ocuH.uail uecelelepAi
sre xoFaprbr Ae$efiIe urcuryre 6olarrtutrrrrt 6eml'Ii.

MeniuernepAi effb.v- MeH ulblrapy 3neMeHTrepi Block
Diagram repe:eciHge opHaJracKaH. Oc;l repe:ere rypbrn, rce.ueci

amoprru4i opbrHJartrr3: rbrirn(auHbl4 coJI nepHeciH 6ip per
rrrepir{i3 4e (3.l.cyper) Functiors > Programming>File I/O.

Tsxipn6enep MeH 3egrreynep xyprbreHneH xeftis alurran
Herru(eJlepAi caicrayra rypa xeleriri xargafiiap ryblHAayJlapbt
rr.rlarriu. Xorapru .qemeil.ue x+Mbic icrefrrin [porpaMMaray
mindepiude ualinurrepAi 4yparun l\{accIdBrepAi caqray yruiH
6ipHelre KaAaMAap xacalra rypa xe;:eai. Xyfieveu AL{Lnor xacaft
orLrp;rn, Qafu+; caKrairnsln opbln Aafiuu,{arutrl oraH ar
Korbrraan.

Mucaa4ap xernipeEix. Front hnel repereciuge rypbln
vacclrsri 4ypacrupafrrrr ra Block Diagram repcecir+e xelin qr.rxn

apKb r JTbr u acc tmr i u (3. 2.cyper ) e neu e rrrre piH Kypacrut pailu x.
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3 . 1 .cypvr. Eur by u eu nrurapy e.nenertrrepiuiu noananrrpacbl

6

3.Z.cyper.

Eu4iri Mbrcar periHAe crtrryco4qanbltrr Kncbr( cbnhL(rbr
r'reduetrepAiq MaccraiH rq{pacTbrplrrr, oHbt ocrlurnorpaQraFbr
rpaQmiu cunafuuq- Ol yrliH Fhont Fanel rep*ecixAe rypbrn
il{accusri Klpacrupafurri ra (3.3.cyper) Block Diagram repesecire
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3. 4.cyperre xe,rripimex npor paMMarrrr repe iqi :.

Eri ceyneri ocunrrnofpaMMaHhr urbrrapy ynriH exi vaccrr
Kypacrbrpy (axer. Ol yurin KoclrMrrn Kocr4nyc Qynxquqcurx
mftranaHblrsB (:.S.cyper). Eyn nporimr"rrrra,qarbr xaHa KocbrmaH
$yru(qnr o;r Build Array.



3.5.cyper, Fxi cay;re.ni ocrtrunorpauMa

C)crt t$ymrqx.sH;lrl xouerirleH exi cay.reni 6ipimipin,
ocql4nJ-Iorpa,vMacF,lH (3.6.cyper) Waveform Graph rflbrrapy
rcopcerilinreH.

3.6.cyper

3.1. EKi r{oopAu}rafirr rpaQurrep

Ocrl Ke3re aeiiis Kapacrbrpbr,FaH Mbrcanjlapla zLrbrHraH

rpaQmcrepaiH. srHu ocqlurnorptuvManapitrrrl HyKre apanbr\Tapbt
6ipa.li vax.brr aparbrKrapb!Eqa a,rbrffiaH. hep ullrElHraH
ual iu errepgi q uyrrene pi Hix a pa Ka urbl \TbrKrapu 5i pae ft 6o,,n'l aran
xar.uairla, He 6oruaca, 6ip Y vaHj*e X 6ipueue nrorr4epi cel"xec
rcelerin MareMarHKaJ'rblK 0)'i{Kuri-q-naplbr (apacrbrpfaH xar.qailga,
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coJt HyKrefiep.qiq KoopAr{HarraPHil cx,Y) fialfAanaH},rn

KapacrbrpbrtaAsl,
Ocu Ma6car yrnix eri Koopitrrrlarrbl (XY Graphs) OK

KonAanbrnaAbl. O( xipy nyrreciHe X uaccuni veu Y vaccnsi
6epi,regi.

Eri roopauna'rrtr rpaQrmri ryprur:y yruiu xercci a,'noprrugi
ycblHailrbI3: Front hnel repe:eciu'ae r+?blrl Controb > Express >>

Graph Indicators >> Express XY Graph a;rroprrlrin nafiaaflal*tn,
Fbont Penel reperecire XY Grapb OI( opHarrttptr.

Kercci icre:riueriH xpbtc Block Diagram tep*ecinge
xlprir Lneai.

Functiom > hogramming >> Structures >> For Loop -
amoprruiu nailIanarta orLlpbln, Block Diagram repelecine
rlnKn qbl xypri:erin 3reMeHTTi llblrapLlltrI3 .

Cosas xel"ris Functions >> Programming > Nurneric > Divide -
6o:ry orcpaqutcbrn xyprire'riH gleuenrri, Functiom ))

hogramming >> Nunrcric > tlultiply - ro6eilly onepargucrrrr
Nyprberin snevenrri xeue Fhnctions >> hogramming > Math
Scientific Constant - r caHbIH Block Diagram repereciue
ubrFapbrFpr3, Cogrnnes (arap ocbl Tepe3ere cl4ryc neH KocI'IHyc

Qyrxqurrapur gg IrEIrapbIt6I3. O,r ymiu xe;reci amoprrv4i
naiuaranrrrFr: tr\rnctions >> Mathematics >> Ehnrcntary &
Special Functiore >> Trigononrehic Flrnctiorn >> Sine co.aau reftiu
Cm ine QyxrqnrnapnH repsere [IbIrbIpbI]FI3.

+

3.7.cyper.Fxi Koopar.lrelrrf,t rpa$ ncria 6aox-gnarpauvacu
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Ocrr nponpaMMaHbln HerraceciH 3.8.cype-rreu.(6p.yre 6ona.6t.

. Ken ceyleli eri xoopAuuarru rpatfrrcrepAi arry yurin X rrcH y
uaccrurepiu Kypacrbrpy KepeK. On yuin 3.7.cyprte xemipimeH
nporpaMMaHbr rnfi4alaHun, mrepictep euri: iui:. Con nporpavnaara
oorepicrep emirirr, XY Grapb O( (3.9.cyper) urrrupurpn.

3.8.cyper

3.9.cyper
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ir-jl...:: .:;ll:i,

3.l0.cypvr

3.10. cyperre Kon ceyne.ni exixoopAxHarrlr rpaSncriH Block
Diagra m repeseciHAer i npof paMM acrr renripime u.

Yur o,rureu.ui rpatprmrepgi crny yuiu 3D - rpaQlrK 6eriH (3D
Sur fr ce Gra ph) KonAaryAbr ycllHa.aor.

3. I l. Yru enrueuai rpa$rucrit 6;rox-4narpaluacrr

3.l2.cyperre 3D napauerp,uir rpaQrn*rili Flont hnel
repeec iugeri xepi xic i xernipi.me H.
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IV napay. Melrimerrepli xnnay MeH eillrpy rqpaJrAapHH
6acppy

4.1. Maafuerrepli xnray xyfieci

Farrrtv.[gp, xo6ana,vlapnreu i.LrVFbrnAaHarLrH r.r]DreHepnep
uinlerri rYpiu4e ettrley KYpa.rTlapbtr{€H xy!{6lc icteynepiue rypa
re;re,li. Onap.+rH eaepiniq rblJIbIMr{ rexip6nenepixe KoAasarus
OI(. artmrmbr rgrapAarbr rbrirlrMr{ 3egrreynepAirl nermxenepiH
IqonAaltraH 6orca, aJrHHarblr{ ue;rir',rerrepAiH canacu Aa ere xorapbr
6orraArt.

Xexe rou rnm/repne p71i rt na ft4a 6o;ry'u Fbr.rrbrM l{ rcxip6ue.rrepai
re3 apaAa, caIEUIbr xypri:ylepiue uyrrriuurilix 6ep4i.

<National lrtumnts> QupuacLrHLrH BHpryanbttrr

KoIFr pru Jrapbl nporpaM Mulnap Me H OK 6i pirripai.
Cesriu gneneHTrep4en xenin r1'ceriH crilIangap

Koillnbrsrepnep*reH (ocarbrH apnafoi KypanrqapAlrq rcenerilreH
(adanncpdi4 rcouerilleu) xtuFaca.{bl. Adannepdi4 eein
KoMnbrcrepre yur rypri aAicnes Kocyra 5ona.&t: xyiieli
MafHcrparrbAiq; naparnenr mnep$eftcri{; rb6emi i,rrrepQeficriu
xeuerrepi apKbrJrbr.

O6rcrreri xypin xaTr(aH rexHoJrornrJrbr4 npoqecriH
napar*lerplepiu (rer*rrrcparypa, KhrcLrM, r.rbrFblH, aelfefi xSHe
KoHr$rnpar{4r) e;rney yniu cerriur 3nMeHrrep Ko-rl[aHbtflaAbr. Ocur
c urlxaJAapAbr KoM rrKneplepre e rn ir y yurirr a4a.meplep (a Halorrrr
ca siibr K caH,rtrl K a HaJlorrbr mrepl Hi urre p ) xo;rga Hrrra $r.

Ocsrr{Aafi TancbrpM anapAbr Aa labVIEW nail,qalamrn, ca[uLirbl

rlpixrle ueuryTe 6ola,6r.

4.2. O.rury rqpa JtIa pbrnr,ru A pa r"rne pae pi

flafiIalarmrurn nporpaMManap.Fri{ canacbr oilrxey
rqypangapbr HbrH carriurbr 6onyrr crffr Krbl me t1axerri o;reue nrrepAiH
6ipi 6omrn ecemeriseli. I\I - DAQ rpafsepi maniruemepAi Nnnay
xcyfeciHiit lypbrc )rq{brc icrey'H KaAaranafi.qur x(ene oHbr
yftstunacrupa.u5r. M - DAQ lpafoepiH nail4zuraHa orbrpbrrL
Bupryartb.&r KaHruuapAbrq r<olreriveH reprieyAiH rrlauacbr4
4etpopua4raHbrrl uaNracbru" roKTbrH voniu, runylrctiq. caH&rtq
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